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1. HEJIX U 3AJAYHN OCBOEHUA JUCIUIIJIMHbI
Henb u3yyeHus: AUCHUIIMHBI:

— OBJIaICHHC 0a30BBIMH 3HAHHAMU (bYHI[aMeHTaJ'IBHBIX pas3aciioB (1)I/I3I/IKI/I, H606XOI[I/IMBIMI/I JJIA
OCBOCHU (1)I/I3I/I‘IGCKI/IX OCHOB B JAJICPHBIX PCAKTOpax U MaTcpuaiax,

3anaum u3ydeHusl JUCHUIIHHBI:

— WU3yYCHHE TCOPUH IO TeMaM: MEXaHWKa, JIEMEHTHl PEISTUBUCTCKOM MEXaHWKH, KOJICOaHUS H
BOJIHBI,

— MoJekylspHas (u3MKa M OCHOBBI TEPMOJUHAMHUKH, AJIEKTPUUYECTBA U MarHeTusMma, ONTUKU U
aTOMHOU (PU3HKHU;

— pa3BUTHE HaBBIKOB PEILICHMS 33/1a4 110 JaHHBIM TEMaM;

— OCBOECHHE IOCTAaHOBKH M MPOBEACHUS (PU3NIECKUX IKCIICPUMEHTOB;

— TIONyYeHUE MPAKTUUYECKUX HABBIKOB IO 00pabOTKE M MHTEPIPETAIIUU PE3YIbTATOB SKCIIEPUMEHTOB
B IIPOLIECCE BBIMIOJIHEHUS 1a00paTOPHBIX padoT;

— Dpa3BUTHE KYJIbTYPHl MBIIUICHUS (CIIOCOOHOCTH K 00OOIIEHUIO, aHaau3y, BOCIPHUSITHIO
uH(popManun);

— pPa3BUTHE MPAKTUYECKUX HABBIKOB JIOTUYECKH BEPHO, ApTYMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO U
MUCBMEHHYIO PEYb.

2. MECTO JUCIHHUILIIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI (nanee
— OIl) BAKAJIABPUATA

JucuurnnuHa peamu3yeTcss B paMKax 00s3aTeIbHOM YacTU M OTHOCUTCS K €CTECTBEHHO-HAyYHOMY
MOJIYJIIO.

Jis ocBOeHUS JUCIHUIUTUHBI HEOOXOAMMBI KOMIIETEHIIMH, COPMHUPOBAHHBIE B paMKaxX H3yUeHUs
CIEAYIOIMX NUCUUIUIMH: «MaTeMaTu4ecKnuil aHalin3», «AHAIMUTHYECKAsT TeoMeTpus», «JInHeiHas
anredpay.

JIMCUUNIMHB W/WIM TPAaKTHKU, JUISI KOTOPHIX OCBOCHHE MJAaHHOW MHUCHUIUIMHBI HEOOXOAMMO Kak
npeamectBytomee: «O061mas ¢puszuka (BOJIHBI, ONTHKA U aTOMHAs (U3HKA)».

JucnurnnuHa uzyvaercs Ha 2 Kypce B 3 cemecTpe.
3. HEPEYUEHb NJIAHUPYEMBIX PE3YJBTATOB OBYYEHUS 110 AUCIHUIIJIMHE,

COOTHECEHHBIX C IIVNTAHUPYEMbIMH PE3YJIbTATAMU OCBOEHMA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

B pesynbrare ocBoenmss OIl OakanaBpmata o0Oy4aroOmUWCS JOJKEH OBJAACTh CIACAYIOIIMMH
€3yJIbTaTaMu 00y4YeHUS O JUCIHUILTUHE:

Konanl HaumenoBanue Koa u HaumeHOBaHMe MHAMKATOPA
KOMIIeTeHIUi KOMIIETeHIINH JOCTH:KEHUS KOMIIEeTeHIINH
YKE-1 Crioco0€eH UCIOJIb30BaTh 3-YKE-1 3HaTh: OCHOBHEIE 3aKOHBI

3HaAHUS €CTECTBEHHOHAYUYHbIX TUCLIUIUINH, METObI
€CTECTBEHHOHAYYHBIX MaTeMaTUYECKOT0 aHaIN3a U MOJEIUPOBAHHUS,
JTUCLUIUINH, TPUMEHSTh TEOPETHYECKOTO U IKCIIEPUMEHTATBHOTO
METOJBI MATEMATHIECKOTO HCCIICTOBAaHUS
aHanu3a u moaenupoBanus, | Y-YKE-1 YMmers: ucnosnp3oBaTh MaTeMaTHYECKHE
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TECOPETUYICCKOTO U
OKCIICPUMCHTAJIBHOT'O
HUCCICIOBAaHUs B
IIOCTABJICHHBIX 3agadax

METO/Ibl B TEXHUUECKUX MPUIIOKEHUSIX,
PacCUUTHIBATH OCHOBHBIE YHCIIOBBIE
XapaKTepUCTUKHU CIIy4alHbIX BEJIMYHH, pelIaTh
OCHOBHBI€ 33/1a41 MaTEMAaTUUYECKOU CTATUCTUKH;
peliaTh TUIOBbIE pacYETHHIE 331a4U

B-YKE-1 Bnaners: METOJaMH MaTEMaTHYECKOTO
aHaJii3a U MOJEIUPOBAHUS; METOJAMHU PELICHUS
3a/1a4 AaHAJIN3a U pacueTa XapaKTEPUCTUK
(UBUYECKUX CHCTEM, OCHOBHBIMH IIPHEMaMH
00pabOTKH IKCIIEPUMEHTATBHBIX TAHHBIX,

METOAAMHU PabOThI C MPUKIATHBIMU
IIPOrpaMMHBIMU IIPOJYKTaMU

4. BOCHUTATEJBHBIN MOTEHIUAJ JUCIUILIUHBI

TPYAOBO€ BOCIIUTAHUE

ri1y0OKOro NOHUMaHUS
COLIMAIbHOU pOJIH
npodeccuu, MO3UTUBHOMN
Y aKTUBHOM YCTaHOBKH
Ha LIEHHOCTH U30paHHOM
CHEIUAIbHOCTH,
OTBETCTBEHHOT'O
OTHOUIEHHUS K
npodeccHoHaNbHOM
JEeSTENIbHOCTH, TPYAY
(B14)

Hanpasienusi/uenu 3aga4yu BOCIUTAHUS BocnuraTe/bHBII NOTEHIUAT
BOCIIUTAHHUSA (kop) JTUCIUTIINH
HNuTesiiekTyanbHoe - opmupoBanue Hcnonb30BaHne BOCOUTATEIBLHOTO
BOCIIUTAHHE KYJIbTYPbl YMCTBEHHOTO | MOTEHIMAJA AUCUHUTUINH
Tpyna (B11) T'YMaHUTapHOI0, €CTECTBEHHOHAYYHOTIO,
o0menpodecCHOHAIBHOTO U
po¢eCCHOHATHHOTO MOYJIIS ISt
(hopMupoBaHUSs KYIbTYPbl YMCTBEHHOTO
TpyZa OCPEICTBOM BOBJICUECHHUSI
CTYJICHTOB B yueOHbIE
UCCIIEIOBATEIbCKUE 3aJaHUs, KypCOBBIE
paboTHI U JIp.
IMpodeccnonanbHoe 1 - popmupoBanue 1. Mcionp30BaHne BOCIUTATEIILHOTO

NOTEHIMAJA TUCIIUIUTHH
€CTeCTBEHHOHAYYHOTO U
o0menpodecCHOHATBHOTO MOTYIIS JJIS:
- popMUPOBAHUS TO3UTHBHOTO
OTHOIICHHUS K Tpodeccun HHKEeHepa
(KOHCTPYKTOpA, TEXHOJIOTA), TOHUMAHUS
€€ COIMAIIbHON 3HAYMMOCTH U POJIU B
o011ecTBe, CTPEMIICHHS CJIEI0OBAThH
HOpMaM MpoeCCHOHATBHON ITHKU
MOCPENICTBOM KOHTEKCTHOTO O0yUYCHHS,
peleHus: MPaKTHKO-OPUEHTUPOBAHHBIX
CUTYallMOHHBIX 3a/a4,

- opmupoBaHUs yCTOMUNBOTrO HHTEpEca
K npohecCuoHaIbHON NeATeTbHOCTH,
CIOCOOHOCTH KPUTHUECKH,
CaMOCTOATCIIbBHO MBICJINTDH, IIOHUMATh
3HaYMMOCTb MTPOHECCUN TTOCPEICTBOM
OCO3HAHHOTO BBIOOpA TEMATUKH
MIPOEKTOB, BHITIOTHEHUSI IPOCKTOB C
MOCIeAyIomen MyoInaHOM
Mpe3eHTaIlel pe3yabTaToOB, B TOM UUCIIE
000CHOBaHHEM UX COIHAILHOW U
MPaKTUYECKON 3HAYUMOCTH;

- popMHUPOBAHUS HABBIKOB KOMaHIHOU
paboThI, B TOM YHCIIE peanu3alun
pa3IMYHBIX MPOEKTHBIX pojel (uuep,




WCIIOJIHUTEIb, AaHAIUTUK U TIP.)
MOCPEICTBOM BBITIOJTHEHHS] COBMECTHBIX
MIPOEKTOB.

JJIA:

2. Hcrionp30BaHUE BOCIIUTATEIILHOTO
MTOTEHIIMAIA TUCITUTLINHBI
«IKOHOMUYECKHE U MPABOBHIE OCHOBBI
MEIUIIMHCKOM IEeSITCIILHOCTHY,
«IKOHOMUYECKHE U NMPABOBHIE OCHOBBI
poeCCHOHAIBHON JEATEHHOCTH,
«Y1paBiieHHe, OpraHu3anus u
MJIAaHUPOBAHKE MPOU3BOJICTBAY U JIP.

- (hopMupoBaHUS HABBIKOB CUCTEMHOTO
BUJICHUS POJIM ¥ 3HAYUMOCTH
BBIOpAaHHOU MTPOQ)ECCHU B COIIMAIIBHO-
SKOHOMHYECKUX OTHOIIECHUSX dYepes
KOHTEKCTHOE 00y4YCHHE

5. OFBEM JMUCHUIIVIMHBI B 3AYETHbBIX EJMHULAX C YKAZAHUEM KOJIMYECTBA
AKAJEMHUYECKHX YACOB, BBIAEJIEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIIUXCA C MPEIHOJABATEJIEM (10 BHJIAM 3AHATHUU) U HA

CAMOCTOATEJBHYIO PABOTY OBYYAIOIIIUXCS

KoanuyecTBO 4acoB Ha BH]
Bup padorsi .
padoThI MO ceMecTpaM:
KonrakTHasi paboTa 00y4arommXxcs ¢ npenogaBarejiemM
AyIMTOpHBIE 3aHATHS (8ce20) 96
B ToMm uucie:
JIeKYUU 32
NpaKmuyecKue 3aHsamusl 32
(u3 Hux 6 popme npaxkmuueckol n0O20MOBKIU)
J1abopamopHvle 3aHAMuUsL 32
(u3 Hux 6 popme npaxkmuueckol n0O20MOBKU)
IIpomMe:xxyTOUYHAsI aTTeCTALUSA
B ToMm uucne:
OK3AMEH 54
CamocrosiTesibHas padoTa 00yyaouuxcst
CamocrosiTejibHas padoTa 00y4ariuxcs (6cezo) 66
Bcero (4achi): 216
Bceero (3a4eTHble eIMHUIIBI): 6

6. COAEP) KAHUE JUCHUIIJINHBI, CTPYKTYPUPOBAHHOE 110 TEMAM (PA3JIEJIAM)
C YKA3AHHUMEM OTBEAEHHOI'O HA HUX KOJIMYECTBA AKAJEMHYECKHUX YACOB

W BUIOB YYEBHBIX 3AHATUM

6.1. Pazoenst Oucyuniunsl u mpyooemMKoCms HO 6UOAM YUEOHBIX 3aHAMUIL (8 AKADEMUUECKUX UACAX)

Heneasi| Ne HaumeHnoBaHue pa3gesia /TeMbl 1M CHHIIIMHBI Buabl yueOHol padoTsl
n/n

Bue | CP

Jlex | IIp | JIad ayn| O

1-4 1. |DaekTpuyecTBo 12 {12 |12 | - | 16




1 1.1.|ITosile HEMOABUKHBIX 3apsJI0B B BAKyyMe 2 2 2 - 4

2 |1.2.|ITone HEMOABMKHBIX 3apAJIOB B AMIJICKTPUKE 2 2 2 - 4

3 |1.3.|TIpoBOAHVKH B 3JIEKTPUYECKOM IOJIE 4 14 14| - 14

4 |1.4.|DHeprus 21eKTPUYECKOro MoJs 4 |4 |4 - | 4

5-16 |2. |MarHeTu3m 20120 | 20 | - | 46

5,6 |2.1.|TTone MOCTOSHHOIO TOKa B BAKYYME 2 2 2 - 4

7  |2.2.|MarauTHOE MoJie B BEIIECTBE 2 2 2 - 4

8,9 [2.3.|IlepeMeHHOE 3JIEKTPOMATHUTHOE T10JIE 2 |2 2| -]4

10,11 |2.4.|9nexTpuyeckue KonebaHus 2 2 2 - 6

12 |2.5.|Tlepemennslii TOK 2 | 2|2 ] - |6

13,14 |2.6.|/IBmxeHue 3apsHKEHHBIX YAaCTHIL B DJIEKTPUYECKHUX U 2 2 2 i 6
MarHMTHBIX MOJISX

15 |2.7.|2nekrpuyeckuii TOK B MeTaIaX U MOJNYIPOBOJHUKAX 4 |4 | 4| - | 8

16  |2.8.|DnekTpuueckuii TOK B razax 4 14 14| - 18

Hroro 3a 3 cemecTp: 32 132 |32 | - |66

Bcero: 32 13232 ] - |66

Ipum.: Jlex — nexyuu, Ilp — npaxmuueckue 3ansamus / cemunapsl, Jlab — nabopamopmvie 3aHAMUA,
Bueayo — sneayoumopnasa konmaxmuas paboma, CPO — camocmosamenvuas paboma ooyuarouuxcs,
L1 — npaxmuueckas no02omogka.

6.2. Cooeprcanue oucyuniunsvl, CHpyKmypuposantoe no pasoenam (memam)

Jlexyuonnwiii kKypc

Henean HaunmenoBanue
Ne |(pa3pena /Tembl Coaepixanue
AUCHMITUHBI
1-4 |1. |DaexkTpHUecTBO
1 |1.1.|TTone HemomBMKHBIX Onexrprdeckuil 3apsaa. CBOMCTBA 2IEKTPUYECKUX 3aPs/I0B.
3apsII0B B BAKYYMe 3akoH coxpaHeHUs 3apsja. Toueunslit 3apsaa. 3akoH Kynona.
2 |1.2.|TTone HEMOABIKHEIX Onekrpudeckoe none. Hanps:keHHOCTb 3IIEKTPUUECKOTO

3apsIIOB B AUOIEKTpUKe O, Cuna, neficTByroniast Ha 3aps]] B 2JIEKTPUYECKOM II0JIE.
[IpyuHLHUI CyNIEPIIO3UIIUU TTOJIEH.

3 |1.3.|TIpoBomuuku B IToTok BekTOpa HanpsbxkeHHocTH. Teopema ["aycca s
IIEKTPHUYECKOM TOTIE BEKTOpa HalpsHKeHHOCTH. O0beMHas, TOBEPXHOCTHAS U
JUHEWHas MI0THOCTHU 3apsAaoB. [lone 3apskeHHbIX
LHWINHAPUYECKUX U ChepruuecKrX MOBEPXHOCTEH, 1oJie
OJIHOM M IBYX IUIocKocTel. [lone 3apsskeHHoro mapa.
JluBepreHius BekTopa HanpsbkeHHOcTH. Teopema ["aycca
JUTsI BEKTOPA HAMPSDKEHHOCTH B udpepeHnmanbaon hopme.

4 |1.4.|Dueprus [MorenmmansHOe Mose cwit. LupKymsius BeKTopa
IIEKTPUUECKOro mosisi | HATIPSUKEHHOCTH dieKTpuyeckoro mois. Teopema
MUPKYISIAN BEKTOPA HAPsHKEHHOCTH. PoTOp BekTopa
HanpsbkeHHocTd. JJuddepennuanbaas GopMyaupoBKa
noteHuranbHoro nojs. [lorenmman. Csizb MEXIY
MOTEHIAJIOM U BEKTOPOM HAIPSKEHHOCTH.
DKBHUITOTCHITHAILHBIC TIOBEPXHOCTH.

5-16 |2. |MarHerusm




5,6 |2.1.|ITone nocrosunoro Toka |B3auMoneiicTie TokoB. MarautHoe rnose CBoiicTa

B BAKyyMe MarHuTHoro nons. MarautHas uaaykuusa. Cuna Jlopenna.
[TpuHIMTT Cynepno3uIMi MarHUTHBIX MOJIEH.

7 |2.2.|MaruuTtHOE mONE B 3akoH buo-Casapa. Teopema ["aycca niis BekTopa

BEILECTBE MarHUTHOM MHIYKLIHMU. JJuBepreHnus BeKTopa MarHUTHOM
unnykuuu. ITone npssmoro toka. ITone B eHTpe 1 Ha ocH
KpPYroBoro Toka. Teopema 0 HUPKYJIALHUN BEKTOpa
MarHuTHON uHaykuuu. [lone conenounna u Topoua. 3akoH
Awmnepa. KoHTYyp ¢ TOKOM B OZTHOPOJHOM U HEOJHOPOIHOM
MarHuTHOM II0JI€: BpalaTeIbHbI MOMEHT, SJHEPrUs, CUIA,
JCUCTBYIOIIAs HA KOHTYP B HEOJHOPOJAHOM MarHUTHOM
nose. Pabora npu nepeMenieHul KOHTypa ¢ TOKOM B
MarHUTHOM II0JIE.

8,9 |2.3.|Ilepemennoe MarneTtuku. TOkH IPOBOJUMOCTH U TOKM HAMArHUYEHHUS

3IeKTpOMAarHuTHOE mojie |(MONEKysIpHbie Toku). HamarnnuenHocTs. Hone B
MmarHetukax. Teopema o HIMPKYJIAIUH BEKTOPA
HaMarHM4eHHOCTH. Hanps»KeHHOCTh MarHUTHOT'O TOJIS.
Teopema 0 IMPKYIALNU BEKTOpPA HANPS>KEHHOCTH.
MarnuTHas BOCIpMMMYHMBOCTb. MarHuTHas IPOHULIAEMOCTb.
VYcnoBust BOSHUKHOBEHHSI OObEMHBIX TOKOB HAMAarHUYEHHS.
VYciioBus Ha rpaHuLe pasfela IByX MarHeTHKOB.

10,11 |2.4.|9nexrpuyeckue MaruuTHbl€ CBOMCTBA BellecTBa. MarHuToMmexanu4eckue

KOJIeGaHMs aBenus. ['mpomarautHoe oTHomeHue. OnbIT DUHINTERHA U
ne-Xaaca. OnbIT bapHTTa.

12 |2.5.|IlepemenHblii TOK MarsuTHbIE MOMEHTBI aTOMOB U MoJieKy1. OnsiT TepHa n

I'epnaxa.
13,14 |2.6.|qBmkenue 3apsokennpx  |AMa-, napa- u peppomarneruky. Ilpupona nunamMarnernsma u
YACTHI B 2JIeKTpUdecKux |HapamMarserusma. deppomarueTusM. OCHOBHAS KpUBas
¥ MATHHTHBIX IOJSX HamarauueHus. MaruutHoe HaceinieHue. ['ucrepesuc.
Ocrarounoe Hamaranyenue. KospuutusHas cuna.
Maruauroctpukuus. [Ipupona peppomaruernzma. Touka
Kropu. AHTH()EppOMarHeTusm.

15 [2.7.|Dnexrpuueckuii Tok B |IBJICHHE JJIEKTPOMArHUTHOH HHIYKIIUH. Omeir @apages.
MeTaliax 1 [IpaBuno Jlenna. 9/1C unaykuuu. Ilorokocuennenue
TIOTYIPOBOHUKAX (TTOJTHBIN MATHUTHBIN TTOTOK).

16  |2.8.|Dnekrpuuccknii Tok B |IBICHHE CAMOMHIYKIMH. IHAYKTHBHOCTS. MHIyKTHBHOCTD
razax conenonza. DJIC camonnaykuuu. B3auMHas MHIYKIHA.

B3anMHuas nHnykTHBHOCTB. Teopema B3aMMHOCTH.
IIpaxmuueckue/cemunapckue 3aHamus
Henensn HaunmenoBanue
Ne |(pa3nena /Tembl Coaepixanue
JAUCHHILTHHBI

1-8 |1. [DaexkTpuuecTBO

1,2 |1.1.|TTone HenomuxkupIx | DVIEKTPUYECKHH 3apsiii. CBOWCTBA HJIEKTPHYECKUX 3aPAOB.
3apsII0B B BaKyyMe 3aKoH coxpaHeHus 3apsana. Todeunslit 3apa. 3akoH KyioHa.

3.4 |[1.2.|[Tlone HenompmxkHpx | D’IEKTpHUIECKOE ose. HanpspkKeHHOCTh 3IEKTPUYECKOTO MOJIS.
3apsIIOB B Cuia, IelCTBYIOIIAs Ha 3apsij B DJICKTPHYECKOM IOJIE.
JIMDIICKTPUKE [TprHIMI cynepno3ULUH MTOJIEH.

5,6 |1.3.|TIpoBoaHuky B IToTtok BekTOpa HanpspkeHHOCTH. TeopeMma I'aycca uist BekTopa
IeKTpUUecKOM mosie  |HATPSKEHHOCTH. OOBbeMHas!, TOBEPXHOCTHAS U THHEHHAs

IUIOTHOCTH 3apsiioB. [1osie 3apsKEeHHBIX UINHIPUUECKUX U




chepruyecKux MOBEPXHOCTEH, TI0JIC OJTHON U JABYX MJIOCKOCTEH.
ITone 3apspxeHHOro mapa. Juseprenuus BeKTopa
HanpsbkeHHocTU. Teopema ["aycca st BekTopa
HanpsHKEHHOCTH B tuddepeHnuansHoi popme.

7,8

14.

OHeprus

SJICKTPHUYCCKOI'O I10JIA

[Norenumansaoe nosue cui. L{upkymnsiuus BekTopa
HaNPSHKEHHOCTH JIEKTPUYECKOTOo 1mouis. Teopema HUpKyIsSIuu
BEKTOPA HAINPSKEHHOCTH. POTOp BekTOpa HampsHkeHHOCTH.
Juddepenunansaas GopMyIHpOBKa MOTEHIUAILHOTO MOJIS.
[Torennuan. CBsi3b MEXAY MOTEHIIMATIOM U BEKTOPOM
HaNPsHKEHHOCTU. DKBUNIOTEHIIMAIbHBIC TOBEPXHOCTH.

9-16

Maruneruzm

9,10

2.1.

Tloste mocToAIHHOTO
TOKa B BAaKyyMe

BsaumozeiictBue TokoB. MarautHoe nojie CBoiicTBa
MarHuTHOTO noJisi. MarautHas uaaykius. Cuna Jlopenna.
[TpuHIUTT CyNepITO3UITUK MAarHUTHBIX TOJICH.

11,12

2.2.

MarsuTtHoe 10Jie B
BEILECTBE

3akoH buo-Casapa. Teopema ["aycca mjis BeKTopa MarHuTHOM
WHIYKIWU. JIUBEpreHiys BeKTOpa MarHUTHOM MHYKIUH.
ITone npsimoro Toka. [lone B ieHTpe U Ha OCH KPYroBOr'0 TOKa.
Teopema 0 HUPKYJALMY BEKTOPAa MAarHUTHOW MHIyKUuH. [1one
cosieHouJa U Topouaa. 3akoH Amrepa. KoHTyp ¢ Tokom B
OJIHOPOJIHOM Y HEOJHOPOJIHOM MarHUTHOM IOJIE:
BpaulaTesbHbIi MOMEHT, SHEPTrus, Cuia, 1eUCTBYIOIIAs Ha
KOHTYP B HEOJJHOPOJIHOM MarHUTHOM Iose. Pabora npu
NepEMENICHUN KOHTYpa C TOKOM B MarHUTHOM I10JI€.

13,14

2.3.

IlepemenHnoe
3JIEKTPOMArHUTHOE
rnoJse

Marnetuku. ToKyd TPOBOJAUMOCTH U TOKA HaMarHUYCHUS
(Monexynsipuble Toku). Hamarunyennocts. [lose B
MarHetukax. Teopema o HUPKYJISLHU BEKTOpA
HaMarHu4eHHoCTH. Hanps>keHHOCTh MarHUTHOTO MOJIS.
Teopema 0 HUPKYJSALMU BEKTOpA HAIPSYKEHHOCTH. MarnuTHas
BOCIIPUMMYHUBOCTh. MarHuTHasi HpOHULIAEMOCTb. Y CIIOBHS
BO3HUKHOBEHUSI OOBEMHBIX TOKOB HAMAarHU4eHUs. Y CJIOBUS HA
T'paHMIIe pa3/iesa IByX MarHETUKOB.

15,16

2.4.

DNEeKTpUYECKUe
Kose0aHus

SIBnenue anexkTpoMarHuTHON nHAYKIMK. OnbiT @apases.
ITpaBuito Jlenna. 9/IC nnayknuu. [loTokocuernnenne (MOaHbIN
MarHUTHBIN MMOTOK).

Jlabopamopnvie 3anamus

Heneas

Ne

HaunmeHnoBanue pa3siesia /TeMbl U CHUTITHHbBI

Conepxanue

JIeKTPUYECTBO

1.1.

Ilone HEMOABMKHBIX 3aps10B B BAKYYMC

1.2.

Ilone HEMOABMKHBIX 3apsa0B B JUDJICKTPUKC

1.3.

HpOBOI[HI/IKI/I B DJICKTPHUYICCKOM II0JIC

1.4.

DHeprus EeKTPUYECKOTo MOoJIs

Marsnerusm

2.1.

[lone mocTOSTHHOTO TOKA B BaKyyMe

2.2.

Mar»uTtHoe 1oJjie B BEL[ECTBE

2.3.

HepeMCHHOC OJICKTPOMAIrHUTHOC I10JIC

2.4.

3J'ICKTpI/I‘-ICCKI/IC KOJIeOaHUS

2.5.

IlepemeHHBIN TOK

2.6.

I[BI/I)KCHI/IC 3apPsPKCHHBIX YaCTUII B 3JICKTPUYCCKUX U MAarHUTHBIX MMOJIAX

2.7.

DNEeKTpUUECKUH TOK B METaJUIaX M MOJYIPOBOJIHUKAX




2.8.|DnexTpuueckuii TOK B razax

7. IIEPEYEHb YYEBHO-METOAUYECKOI'O OBECHEYEHMWSI JJI51
CAMOCTOATEJBHOU PABOTHBI OBYYAIOIIUXCA 11O JUCHUILJIMHE

1. Typouu A.®. MeTtoaudeckue yka3zaHUsl K BBITIOJHEHHIO J1a00paTOpHBIX paboT mo Kypey «OOmmas
busuka». — O6auHCK: AT, 1999.

2. 3noposuena ['.I'., Mapkun A.Il., MacrepoB B.C. JIaGopaTopHbIii MPakTUKyM MO Kypcy «OOrmas
busukay, pazaen «nekrpudectBoy. — O6uuaCcK: UATD, 2005.

3. I'ypbuu A.®. JIabopaTOpHBI MPAaKTUKYM 1O Kypcy «O0mas gpusnkay, pazaen «IeKTPUIecTBO U
Mardgetusm». — M.: HUSIY MU®U, 2014.

8. ®OHJ OLEHOYHBIX CPEACTB JUId INPOBEJAEHMS TEKYIIEA W
MMPOMEKYTOYHO ATTECTALIAN OBYYAOIIMXCS MO JACHUATLIAHE

8.1. Cea3b medxncoy ghopmupyemvimu KomnemeHyuaMU u hopmamu KOHMPONA UX 0C6OCHUS

Ne | KonTpoJjupyembie NHaukaTop A0CTHKEHUS HaunmeHoBaHHe OLIEHOYHOTO
n/n | pasaeuabl (TeMbl) KOMIIETEHIIUH CpeAcTBa TeKyLel u
AHCHUTINHBI NMPOMEKYTOYHOM aTTeCTAlNHU
Texyuiasi arrecramnusi, 3 ceMecTp
1. | DaexkTpuyecTBo 3-YKE-1, V-VYKE-1, B-YKE-1 KonnokBuym
2. | Maruerusm 3-YKE-1, V-VKE-1, B-VKE-1 KonTponbaas pabora
IIpoMe:kyTOUHasI aTTeCTAIUS, 3 CEMECTP
| Dx3amen | 3-VKE-1, V-YKE-1, B-YKE-1 | Dx3amenanuounbiii Guier

8.2. Tunoevie KOHmpOJ/ibHblEe 3a0aHUs UL UHbLE mamepuaiinl, HeoOXxo0umble 014 OUEHKU mtmuﬁ,
ymeum"t U HABBIKOB, XAPAKmMEPU3YIOULUX I AN bl 4)opmup03anuﬂ Komnemelmm?

@OHJI OLEHOYHBIX CPEJACTB IO JAUCLUIIMHE OOECIIEYMBAET IPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3ynbTaToB 00ydeHHs] (KOMIETCHIMA W MX MHIWKATOPOB) MOCPEICTBOM MEPOIPUSTUI TEKyIled u
IPOMEKYTOUHOM aTTeCTalllH 110 TUCHUIUINHE.

OI_ICHO‘IHBIG CpeacTBa NMMpUBCACHLI B HpI/IJ'IO)KeHI/II/I «®DOH OLIEHOYHBIX CpeaACTB».

8.3. Memoouueckue mamepuanst, onpeoenawuiue Npoueoypbl OUEHUBAHUA 3HAHUIL, YMeHUI,
HaevblK086 u (unu) onvima OeAMENbHOCHU, XAPAKMEPU3VIOWUX mansl Gopmuposanus
KomnemeHuui

Hrorosas arrecTanus o AUCHUIIIMHE SABIISIETCS NHTETPAIBHBIM MIOKA3aTeNIEM Ka4eCTBA TEOPETHUECKUX
U MPAKTUYECKUX 3HAHUI M HaBBIKOB OOYYAIOMIMXCS MO JUCLMIUIMHE M CKIIAJBIBACTCS M3 OLIEHOK,
IIOJIYYEHHBIX B X0J1€ TEKYLIEH U MPOMEXKYTOYHOM aTTeCTALMH.

Teky1as aTTecTalnys B CEMECTpe MPOBOJUTCS C LIENIbI0 00ecreueH sl CBOeBPEMEHHOM 00paTHOi CBs3H,
JUISL KOPPEKIMKU 00y4eHHUsI, aKTUBU3AIMH CaMOCTOSATEIbHON pabOThl 00yJarOIIHXCS.

HpOMC)KYTO‘-IHaH arTeCTalud HnpcAHasHa4YCHa I 00BEKTHBHOIO MOATBCPXKACHUSA MW OLCHUBAHUA
JOCTUTHYTBIX PE3YJIbTAaTOB O6yquHH IMOCJIC 3aBCPIICHUSA U3YYCHUA JUCHUIIIINHBI.

Texymas aTTecranus OCyIIECTBISETCS 1Ba pa3a B CEMECTP:

e koHTposbHas Touka Ne 1 (KT Ne 1) — BoicTaBisieTcss B 3J€KTPOHHYIO BEIOMOCTb HE IO3]HEe §
Helenu ydeOHoro cemectpa. BkitouaeT B ce0si OLEHKY MEPONPUATUN TEKYLIEro KOHTPOJIS
ayJUTOPHOM M CcaMOCTOATENbHOM paboThl oOywaromierocss ™o paszzaenam/TemMaMm ydeOHOMH
JTUCIUTIIUNHEI ¢ 1 o 8 Hepenmo y4eOHOro ceMecTpa.

e koHTponpHas Touka Ne 2 (KT Ne 2) — BrIcTaBnsieTcss B DJIGKTPOHHYIO BEJIOMOCTh HE mo3faHee 16
Heslenu ydeOHoro cemectpa. Bkioyaer B ce0si OLIEHKY MEPONPHATHHA TEKYLIEro KOHTPOJIS

8



ayIUTOPHOM U CaMOCTOSATEIBHOM paboThl oOywaromerocss IO paszaejam/TeMaM ydeOHOM
JTUCITUTLIAHEL ¢ 9 110 16 Heneno yueOHOro ceMecTpa.

PesynbpTaThl Tekymield W MPOMEKYTOUYHON aTTECTAIMK MOABOAATCS IO IIKaje 0auThbHO-PEUTHHTOBOM
CHUCTCMBI.

JTan peiiTHHIOBOH cHCTEeMBbI / Henens bana
OueHo4HOeE CpeacTBO MuEmMyM* Maxcuny™

Tekymasi aTTecTanus 1-16 36 60
KontposbHas Touka Ne 1 7-8 18 30
Konnoxeuym 8 18 30
KonTposbHas Touka Ne 2 15-16 18 30
Koumponvnas paboma 16 18 30
IIpomexyTouHas aTTecTalMs - 24 40
3auer -

3auemmuwiii bunem - 24 40
HNUTOI'O no gucuuminHe 60 100

* MuHMManbHOE KOJIMYECTBO OAJIJIOB 3a OLIEHOYHOE CPEJICTBO — 3TO KOJIMYECTBO OAyuIOB, HAOpaHHOE
o0y4aroImuMcsi, NpU KOTOPOM OLEHOYHOE CPEJICTBO 3AaCUMTHIBACTCSA, B IIPOTHBHOM Cllydae
o0yyaroImuics T0JKEeH JIMKBUIUPOBATh MOSBUBLIYIOCS aKaJIEeMHUECKYIO 3aJI0JDKEHHOCTD 110 TEKyILei
WM IPOMEXYTOUHOH arTecTalui. MUHUMAaNbHOE KOJIMYECTBO OAJIOB 3a TEKYILYIO aTTECTalUIO, B T.4U.
OTJIEJIbHOE OLIEHOYHOE CPEJICTBO B €€ COCTaBe, M MPOMEXKYTOUHYIO aTrTecTanuio cocrapiser 60% ot
COOTBETCTBYIOILIUX MaKCUMAaJIbHbIX OaJlJIOB.

CTyneHT cunuTaeTcsl aTTeCTOBAHHBIM I10 pa3Jieny, 3a4eTy WU dK3aMeHy, eClii OH HaOpan He menee 60%
OT MaKCUMAaJILHOTO 0aiia, mIpeayCMOTPEHHOTO pabouei mporpaMmmoil.

CryneHT MOXeT ObITh aTTeCTOBAaH IO JIUCHMIUIMHE, €CIM OH aTTeCTOBaH IO KaXJIOMYy pasJielny,
3a4eTy/?K3aMeHy M €r0 CyMMapHBIi 0aju1 cocTaBisieT He MeHee 60.

Onpeodenenue donycoe u wimpaghos

EOHYCBII MOOIIPHUTCIIbHBIC OaJuIbl CTYACHT MOXKCT IMOJIYYHUTH K CBOEMY peﬁTHHFy B KOHIIC CEMECTpa 3a
MPUCYTCTBUE HA JEKUHUAX, MPAKTHUECKUX U JTAOOPATOPHBIX 3aHATUSAX W aKTHBHYIO U PETYISAPHYIO
paboTy Ha 3aHATHUSX.

bonyc (mpemuanbHble Oajibl) HE MOXET MPEBBIMIATH 5 0alIoB, BMECTe ¢ OallaMH 3a TEKYIIYIO
aTTecTaiuio — He 6omee 60 O6aIoB 3a cemecTp.

8.4. Illkana oyenku 0o6pazosamenbHbIX 00CMUNCEHUTL

WToroBas arrecraiys no JUCHMILIMHE oleHuBaeTcs o 100-0aiipHON 1IKane U MpeiCTaBIsIeT CyMMY
0a10B, 3apabOTaHHBIX CTYJEHTOM MY BBINOJIHEHUHN 33JaHUI B paMKax TEKYIIEW U MPOMEXYTOUHON
aTTecTanuu

Cymma Ouyenka no Ouenka | Tpebosanus K ypoenio oceoenus yueonoi
oannos 4-x bannvHol WKane ECTS oucCyununbl

OneHka «OTJINYHO» BBICTABIISETCS CTYIEHTY,
€CJIM OH IIYOOKO U MPOYHO YCBOMII
IIPOrpaMMHBIN MaTepual, HCUEPIIbIBAIOLIE,
MOCJIeI0BATENbHO, YETKO U JIOTUYECKU
CTPOMHO €ro U3JIaraeT, yMeeT TECHO
YBSI3BIBATh TEOPHIO C MPAKTUKOMN, UCTIONb3YET
B OTBETE MaTepuasl MOHOTpaduyeckon
JUTEPaTyphl

90-100 5- «omauunoy/ «3aumeno» A




85-89 B O1eHKa «XOPOIIO» BBICTABIISIETCS CTYACHTY,
€cJIM OH TBEPIO 3HACT MaTepHal, TPaMOTHO H
4 - «xopowior/ P pHalL, Ip
0 CYILECTBY M3JIaraeT ero, He JOIycKast
«3aumeHoy N
75-84 C CYIIECTBEHHBIX HETOUYHOCTEH B OTBETE HA
BOIIPOC

70--74

65-69 D OrneHka «yI0BIECTBOPUTEIBHO» BBICTABIISIETCS
CTYACHTY, CCJIM OH UMCCT 3HAHUA TOJIBKO
OCHOBHOT'O MaTepuaiia, HO He YCBOMWII €ro
JIeTaJIel, TONYCKAET HETOYHOCTH,

E HEZ0CTAaTOYHO MPaBUIIbHbBIE POPMYITUPOBKH,
HapyLIEeHUs JIOTHYECKON
MOCJIE0BATEIHLHOCTH B U3JI0KECHUH
MIPOrpaMMHOT0 MaTepHuaia

3-
«V0081eMBOPUMENLHOY/
60-64 «3A4MeHOo»

O1IeHKa «HEYIOBJICTBOPUTEIHHO
BBICTABIISICTCS CTYJCHTY, KOTOPBINA HE 3HACT
3HAYUTEBHOM YacTH MPOTrPaMMHOTO

2- Marepuaa, JOIyCKaeT CyIIeCTBEHHbIE

0-59 «HEYO081eME8OPUMETLHOY/ F ommobku. Kak mpaBuiio, oleHka

«He 3aUMmeHO» «HEY/IOBJICTBOPUTEIILHOY CTABUTCS
CTY/ICHTaM, KOTOPbIE HE MOTYT TPOJIOJI)KHTh
00ydeHue 6e3 JOMOTHUTEIbHBIX 3aHATUH 110
COOTBETCTBYIOIICH TUCIUIIMHE

9. IEPEYEHb QCHOBHOﬁ U JOIOJHHUTEJIBHOM YYEBHOMN JIMTEPATYPHI,
HEOBXOJINMOMU 1JIs1 OCBOEHU A JUCHHUIIJTIMHBI

@) OCHOGHAA yueOHasn numepamypa:

1. Hponos U.E. 3agaun no obuieit pusuxe. — M.: "Jlaboparopus 3nanuii" (panee "BITHOM.
Jlab6opatopust 3nanuii"), 2010-2014. (69 k3. , OBC Jlans, http://e.lanbook.com/).

2. Hponos U.E. Dnekrpomarnerusm. OcHOBHBIE 3akoHBL. — M.: "Jlaboparopust 3Hanuit" (panee
"BMHOM. JlaGopartopus 3Hanuit"), 2012-2013. (50 sx3., DBC Jlans, http://e.lanbook.com/).

3. CagenbeB U.B. Kypc oOmei ¢usuku. B 3-x 11. T.2. DnextpudyectBo U MarHeTusM. BosiHBI.
Orntuka. — M.: Jlans, 2011. (9 3x3.,9bC Jlans, http://e.lanbook.com/).

4. CagenbeB N.B. Kypc obmelt ¢puzuku. B 5-u t1. Tom 2. DnekTpuuecTBo U MarieTusm. — M.:

Jlansb, 2011. (OBC Jlans, http://e.lanbook.com/).
0) Oononnumenvhan yueonan a1umepamypa:

S. Cuyxun JI.B. O6mmii kypc ¢pusuku. Tom 3. DnexrpuuectBo. — M.: @uszmatiur, 2009. (3bC
Jlans, http://e.lanbook.com/).
6. CagenneB U.B. Kypc obme#t puszuku. Kaura 3. — M.: ACT, 2003 (200 5k3.).

10. MEPEYEHb PECYPCOB HWH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHOM
CETH «MHTEPHET» (JAJIEE - CETb «MHTEPHET»), HEOBXOIUMBIX JIJA
OCBOEHMUSA JTNCIUITIVINHBI

1. OnekTpoHHO-OMOMmoTeunast  cucrema  Ib0OKS.ru  [Dnekrponnsiii  pecypc] — URL:
http://ibooks.ru/.

2. OneKTpoHHO-0MOaMoTeyHast  cucrema  «Jlawp»  [Dnexktponnsiii  pecype] —  URL:
http://e.lanbook.com/http://ibooks.ru/.

3. OopazoBarenbHas iatpopma «tOpaiit» [Dnekrponnsii pecypc] — URL: http://www.biblio-

online.ru/http://ibooks.ru/.
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4, OnekTpoHHas OuOmmoreuHass cucremMa «Kymep Oyk» [Onektponnbii pecypc] — URL:
http://kuperbook.biblioclub.ruhttp://ibooks.ru/.

5. OnekTpoHHas OuOimoTedHas cuctema «KOHCynbTaHT CTyleHTa» [DNEKTPOHHBIA pecypc] —
URL: http://www.studentlibrary.ruhttp://ibooks.ru/.
6. LlenTp nHMOPMAITMOHHO-OMOIMOTEYHOTO OOecredeHus yueOHO-HayuyHo! aesTenpHocTn HUAY

MU®U [Dnexrponnsiii pecypc] — URL: http://library.mephi.ru. http://ibooks.ru/.

11. METOJIWYECKHUE VKA3AHHUS JUIS OBYYAIOIIMXCA MO OCBOEHHIO
TACHATITAHBI

Bun yuebnbix Opranuzanus AesITeIbHOCTU CTYIEHTa
3aHSITHU
Jlexnusa Hanucanne KkoHCnekra JEKIUH: KpPaTKO, CXEMaTU4YHO, II0CIEI0BATEIBHO

(buKCcUpoBaTh OCHOBHBIE IOJIOKEHUS, BBIBOJBI, (OPMYJIUPOBKH, 0O0OOIIEHUS;
[IOMEYaTh Ba)KHbIE MBICIIM, BBIIEISTH KIIIOUEBBIE CIIOBA, TepMuHBL I[IpoBepka
TEPMHUHOB, MOHATHHA C NOMOIIBIO SHIMKIONECANN, CIOBAapEH, CIPABOYHUKOB C
BBIMUCHIBAHUEM TOJKOBaHMWA B TeTpaab. OOO3HAYMTH BOMPOCHI, TEPMHUHBI,
MaTepHa, KOTOPbIN BbI3BIBAET TPYAHOCTH, IOMETUTH U ITOIBITATHCS HAUTH OTBET
B PEKOMEHAYeMO# JuTeparype. Eciam caMmocTosTenbHO HE yaaeTcs: pa3o0paThest
B Marepuaie, HeoOXoIuMo chopMyIMpoOBaTh BOIPOC U 3a/1aTh MIPENO1aBaTEII0
HAa KOHCYJIbTALIUU, HA IPAKTUYECKOM 3aHITHH.

[IpakTuueckue [IpopaboTka paboueii mporpaMMsl, yaensis 0co00e BHUMaHUE LESIM U 3a/1a4am,
3aHATHUSA CTPYKTYpPE M COJEPNKAHHUI JUCUUILUIMHBL. KOHCIEKTUPOBAaHHWE HCTOYHUKOB.
PaGota ¢ KOHCIIEKTOM JIEKLIUH, TOJTOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM,
MPOCMOTP PEKOMEHAYeMOW JHTeparypbl. PemieHue pacueTHo-rpaduuecKux
3a/IaHMil, penIeHue 3a7a4 1o alropuTMy u Jp.

KonTponbsHas 3HAKOMCTBO C OCHOBHOH M JIOTIOJHUTEIBHOM JIMTEPATYpOH, BKIIOYAS
paboTta CIpaBOYHbIE W3JAaHUSA, 3apyOCKHbIE HCTOYHUKH, KOHCIIEKT OCHOBHBIX
MOJIOKEHUH, TEPMHUHOB, CBEICHUM, TPEOYIOIIMXCS IS 3allOMUHAHUSA W
SIBJISIFOLIMXCSI OCHOBOIIOJIATAIOIIMMHU B 3TOU TEME.

KonnokBuym PaboTa ¢ KOHCTIEKTOM JIEKIU, MOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM.
[ToaroroBka k [Ipn monaroroBke K 5K3aMeHy (3a4eTy) HEOOXOIMMO OPUEHTHUPOBATHCS Ha
HK3aMEHY KOHCIIEKTHI JIEKIINI, PEKOMEHIYEMYIO JINTEPATypy.

12. MEPEYEHb HH®OPMAIIMOHHBLIX TEXHOJIOTHH, WCHOJB3YEMbBIX IIPHU
OCYHIECTBJIEHUMN OBPA3OBATEJIBHOI'O MNPOLECCA 1O JAUCIUIIJIMHE,
BKJUIIOYASA NEPEYEHD ITPOI'PAMMHOI'O OBECIIEYEHUA 1 THOOPMALIMOHHbIX
CITPABOYHbIX CUCTEM (TP HEOBXOJANMOCTH)

Hcnonb3oBanue HHGOPMAIIMOHHBIX TEXHOJIOTUI MPH OCYIIECTBIEHUH 00pa30BaTeIbHOIO Mpoliecca 1o
JTUCIUIUINHE OCYIIECTBISIETCS B COOTBETCTBUM C YTBepKJIeHHBIM [lonoxeHuem 00 DIeKTpOHHOM
uHpOpMaLMOHHO-00pa3oBarenbHo cpene MATO HUAY MUDN.

OnekTpoHHas cuctema ympaBieHus oOydenuem (LMS) wucnones3yercss [ peanuzanuu
00pa3oBaTeNbHBIX IPOrpaMM IIPU OYHOM, TUCTAHIIMOHHOM U CMEIIEHHOM pexxuMe o0ydenus. Cucrema
peanu3yeT CIeayIONINe OCHOBHBIC () YHKIIHH:

1) Co3naHue u yrpaBieHUe KJIacCaMH,

2) Co3aHue Kypcos,

3) Opranu3anys 3aImucy yJarmxcsi Ha Kypc,

4) [IpenocraBnenue qocTyma K y4eOHbIM MaTepraiam I YIamuxcs,

5) [Ty6nukanus 3a1anuil 11 y4eHUKOB,

6) OreHKa 3a/laHuid yJaruxcs, IpOBeIeHNUE TECTOB U OTCIISKUBAaHUE Mporpecca 00yueHus,
7) Opranuzanus B3auMoJIeHCTBUSL yHaCTHUKOB 00pa30BaTeIbHOTO MPOoLecca.

Cucrema HHTCIPUPYETCA C OOMNOJHUTCIBbHBIMU CCPBUCAMU, 06eCHe'-II/IBaIOHII/IMI/I BO3MOXHOCTbH
HUCIIOJIB30BaHUA TaKHUX (I)YHKLII/Iﬁ KakK pa60q1/1ﬁ KaJICHAAapb, BUJACO CBA3b, MHOTOIIOJIB30BATCILCKOC
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pelakTHpOBaHUE JOKYMEHTOB, CO3/1aHHEe (POPM OMPOCHUKOB, MHTEPAKTUBHAS JOCKA ISl PUCOBAHMSL.
ABTOpH3aIMs MOJIb30BATENIE B CUCTEME OCYLIECTBISIETCS MOCPEACTBOM KOPIIOPATUBHBIX AKKAYHTOB,
MPUBSI3aHHBIX K JJOMEHY oiate.ru.

12.1. Ilepeuens ungopmayuoHHbIX MEXHONOUL

[Ipu ocymiecTBieHHH 00pa30BaTEIBHOTO Ipollecca MO IUCHUILIMHE HCHOJIB3YIOTCS CIEAYIOIINE
MH(OPMaLMOHHBIE TEXHOJIOTUU:

— NPOBEACHUE JEKIUN U MPAKTUYECKUX 3aHATUI C UCIIOJIb30BAHUEM CIIANI-TIPE3CHTALUI;

— HCIOJb30BAHHE KOMIIBIOTEPHOTO TECTUPOBAHUS;

— OpraHm3aIys B3auMOJICHCTBUS C O0YJAIOIIMMICS TOCPEICTBOM 3JIeKTpoHHOM moutkl u DMOC.

12.2. Ilepeuenv npozpammnozo obecneuenus

— Penakrop npesenranuii Microsoft PowerPoint;
— Bpaysepsr: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.
— JlokanpHas KOMIIBIOTCpHAsd CETh U riao0apHas CETh I/IHTepHeT.

12.3. Ilepeuenv unghopmayuoHHbIX CRPABOUHBIX CUCHIEM

JlocTymn K 3J€KTPOHHBIM OMOIMOTEYHBIM pecypcaM U 3JIeKTpoHHOU Oubnmoreuynoit cucreme (3BC)
OCYIIECTBIISIETCS OCPEACTBOM CIIEUATIBHBIX Pa3AesioB Ha opuinaibHoM caiite UATO HUAY MUDU.
ObecrieyeH JOCTYNl K JJIEKTPOHHBIM KaTanmoram Oubnuotexku HNATD HUAY MUODU, a taxxke

AJIEKTPOHHBIM 00pazoBarenbHbIM pecypcam (OMOC), chopMupoBaHHBIM Ha OCHOBAHUHU TPSMBIX

JIOTOBOPOB € TpaBooOIafaTensiMi y4eOHOM U y4eOHO-METOAUYECKOW JHUTEepaTyphl, METOAMUYECKHX

oCcoOui:

1) Nudopmanuonnsie pecypcbl Cetn Koncynbrant Ilmoc, www.consultant.ru (undopmanus
HOPMATUBHO-TIPABOBOTO  XapaKTepa Ha OCHOBE COBPEMCHHBIX  KOMIIBIOTCPHBIX U
TEJICKOMMYHUKALMOHHBIX TEXHOJOTHH);

2) DNEeKTPOHHO-OMOIMOTeYHAS cucrema HUAY MUOU,
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM=F&I21DBN=BOOK&Z
211D=&P21DBN=BOOK;

3) ObC «M3narennctBa Jlanby, https://e.lanbook.com/;

4) OnekTpoHHO-O0ubnoreunas cucrema BOOK.ru, www.book.ru;

5) ba3bl nanHbIX «OneKkTpoHHO-0MOMMoTeuHas cucreMma elibrary» (9BC elibrary);

6) basosas Bepcust O9bC [PRbooks, www.iprbooks.ru;

7) basbl qanHbIX «9nekTpoHHas 6ubanoTeka Texundeckoro BY3a» www.studentlibrary.ru;

8) DNeKTPOHHO-OUOIMOTEeUHAS cucremMa «AiOykc.py/ibooks.ruy,

http://ibooks.ru/home.php?routine=bookshelf; .
9) OnexkTpoHHO-O0ubnoTeunas cucrema « 9bC FOPAUT», http://urait.ru/.

13. OIIMCAHUE MATEPHAJIBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM s
OCYHECTBJIEHUA OBPA3OBATEJIBHOT'O ITPOLHECCA 11O JUCHUIIJIMHE

YuebHast ayquTopus IS IPOBENEHNS JIEKIIMOHHEIX 3aHsTril Ne 1-238
Crnennanu3upoBaHHas MeOeb:

ITocagounsle Mecta — 128 miT.;

JHocka mapkepHas — 1 mrt.;

Croun npenogasatens — 1 mr.;

TexHUuecKue cpeacTBa OOyUCHHS:

IIpoekTop — 1 mit.,

OkpaH — 1 wr,;

Kommerotep (Munu I1K, CPU — i3 10100, GPU - Intel UHD Graphics 630, RAM — 16 Gb,
BerpauBaemsiit qucreit TS-LINE TS2236L) — 1 m.

JInneH3noHHOE MPOrpaMMHOE oOecTieueHue:

-Windows 7 Professional
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-Kaspersky EndPoint Security 11

-Microsoft Office 2010 Professional

Y4eOHas aynuTopus [Jig OPOBEACHUS NPaKTUYeCKUX 3aHATHI No 3-418
Criennanu3upoBaHHas MeOeb:

Cron npenogaBatesns — 1 mir.

JHocka mapkepHast — 1 mr.

CtoJt 1ByXMeCTHBIN — 13 miT.,

Crynbsg — 26 wr.

Y4ebnas 1adopatopusi «IIEKTPUIESCTBOY JUIA IPOBEACHUS JabopaTopHbIx 3aHsaTud Ne 1-407
Crneunanu3upoBaHHas MeOelb:

Cron npenogasatensd — 1 mr.;

CT0J1 IBYXMECTHBIN — 6 IT.;

Cryn— 12 wr,;

TexHuueckue cpeacTBa 00ydeHHUs:

Ocmwmnorpad — 9 mr.;

I'enepatop — 4 wrt.;

Boast™merp — 4 wrt.;

HcTounuku nutanus — 4 mr.;

Kaccetsr — 2 Habopa;

MarasuH conpoTUBIICHHUIN — 4 1IT.;

Marasun emkocteii — 4 mr.;

Crolika — 6 mT.;

W3mepurtenb HHIYKTUBHOCTH, COMPOTUBIICHUS, EMKOCTH — 4 IIT.;

MocT nocTossHHOTO TOKa — 4 1IT.;

Jlatpel — 4 wit.;

Peocrat — 4 mr.;

Amniepmerp — 4 wr.;

[TorenunomeTp — 2 mr.;

MukpoamnepmeTp — 2 IIT.;

[IpoBogHUKY — 2 1IIT.;

Jlamma — 2 mr.;

Jlamma MaHomeTpuYeckas — 2 IIT.;

JlaGopaTopHblil CTeH] BU3yalln3allksl CUIIOBBIX JTUHUH 3J€KTPUUECKOTo Mot — 1 mT.;
JlaGopatopusiii ctenn: Ilpoepka 3akona Kynona — 2 mr.;

JlaGopaTopHBIN CTEH]I: ©3MEPEHNE MATHUTHBIX JUMOJBHBIX MOMEHTOB JUIMHHBIX MarHUTHBIX CTPEJIOK.
—1 mr.;

JlaGopaTopHbIil CTEH/: OCHOBHBIE AKCIIEPUMEHTHI 110 ONPEAETICHUIO CHIIbI AMIiepa. — 2 IIT.;
JlabopaTopHbIil cTeH: U3MEPEeHNEe MHAYKIIMHA MarHUTHOTO TOJIS MIPSIMOTO MTPOBOJAHKKA U MIPOBOISIIETO
BUTKA. — 2 IIT.;

JlabopaTopHbIil CTeH: Olpe/ieNieHHe YASTbHOT0 3aps/ia eKTpoHa. - 11T.;
JlaGopaTopHBIN CTEHJ: M3MEPEHUS HANPSHKEHUS WHIYKIMUA TPOBOMSAIICH pamKe, IBUKYIICUCS B
MarHMTHOM TOJ€. — 2 MIT.;

JlaGopaTopHbIii CTEH: U3MEPEHNE MAarHUTHOTO TOJIsE 3eMJTH. — 2 IIIT.

Y4yeOunas nabopaTopus «IIEKTPUIECTBOY JUIsl MPOBeIeHUs JabopaTopHbix 3aHaTuid Ne 1-410
Crneunanu3upoBaHHas MeOeb:

Cron npenogaBarens — 1 mr.;

Cron AByXMECTHBIN — 6 IIT.;

Cryn — 12 wr,;

TexHu4eckue cpencTpa 00ydeHUs:

Ocuusutorpad — 9 mr.;

I'eneparop — 4 wr.;

Boast™merp — 4 wrt.;

HcToynuku mutanus — 4 mT.;

Kaccets! — 2 Habopa;
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Mara3uH conpoTUBIICHHUIN — 4 IT.;

Marasun emkocTteii — 4 mr.;

Crotika — 6 1mIT.;

W3meputenb HHIYKTUBHOCTH, COMPOTUBIICHUS, EMKOCTH — 4 IIT.;

MocT I0CTOSSHHOrO TOKa — 4 IIIT.;

Jlatpel — 4 mit.;

Peocrar — 4 mr.;

Amniepmerp — 4 wr.;

[Torenimomerp — 2 WrT.;

MukpoammiepMeTp — 2 IIT.;

[IpoBonHUKH — 2 TIT.;

Jlamma — 2 mmir.;

Jlamna maHomeTpuyeckas — 2 1T.;

JlaGopaTopHBIi CTEH BU3YATH3allUsI CHJIOBBIX JJUHUH DJIEKTPHYECKOTO MO — 1 mIT.;
Jlabopatopusbiit ctena: [lposepka 3akona Kynona — 2 mit.;

JlaGopaTopHBIN CTEH]I: N3MEPEHNE MAarHUTHBIX AUIOJBHBIX MOMEHTOB JUIMHHBIX MarHUTHBIX CTPEJIOK.
—1 mr.;

JlaGopaTopHBIi CTEH: OCHOBHBIE DKCIIEPUMEHTHI T10 ONPEICICHUIO CHIIBI AMniepa. — 2 IIT.;
JlaGopaTopHbIii CTEHA: U3MEPEHUE UHAYKIIUU MArHUTHOTO TOJISI TIPSIMOTO MPOBOJAHUKA U TIPOBOISIIIETO
BUTKA. — 2 IIT.;

JlaGopaTopHbIii CTEH/I: ONPEEIICHUE YACIBHOTO 3apsiaa dJeKTpoHa. - 11T.;

JlabopaTopHbIil CTEHI: H3MEPEHUS HAMpPsDKEHUS MHAYKLIWW TPOBOASAIIEH paMmKe, ABIKYIIEWCS B
MarHMTHOM IIOJIE. — 2 IT.;

JlaGopaTopHbIi CTEH: U3MEPEHNE MAarHUTHOTO TOJIs 3eMJTH. — 2 IIT.

[TomerieHue 17151 CAMOCTOSITENILHOM pabOTHI € BBIX0/I0M B ceTh VIHTEpHET.

YuranbHeli 3a1 No2

Crneunanu3upoBaHHas MeOelb:

Cron aByxmecTHbId — 11 mT.

Ctos1 KOMIIBIOTEPHBIN — 3 1IT.

Cryn — 22 mr.

TexHUYEeCcKHe cpecTBa OOYICHHUS:

Kommerotep (Munu I1K, CPU — i3 1220P, GPU - Intel UHD Graphics for 12th Gen Intel Processors,
RAM — 16 Gb, BerpauBaewmsiii aucmieit TS-LINE TS2236L) — 3 .

MOV — 2 mr.

JIMIEH3HOHHOE MTPOrPaMMHOE 00€ECTIEYEHHE, B TOM YHCIIE OTEYECTBEHHOTO MPOU3BO/ICTBA!

-Windows 7 Professional

-Kaspersky EndPoint Security 11

-Microsoft Office 2010 Professional.

14. UHBIE CBEJAEHUS U (MJIN) MATEPHUAJIBI

14.1. Ilepeuenv o00pazoeamenvhHblX MEXHONO02UN, UCHOTBIYEMBIX HPU  OCYU{ECHEIeHUU
o0pazoeamenvHo20 npoyecca no OucCyunIuHe

Ha JICKOUAX U CEMHUHApax MOCTOSHHO UCIIOJIB3YIOTCA CIICAYIOMINEC NHTCPAKTUBHBIC METO/IbI o6yqu1/Is{:
AUCIIYT, IpynmoBas JUCKYCCHs, I[e6aTLI, MO3TOBOH HTYpM, HpO6J’ICMHaSI 1 UHTCPAKTHUBHAS JICKIIUH.

14.2. @opmul opzanuzauyuu camocmoamenvHol pavoomesl odyuaruuxca (memol, 6bIHOCUMbBLE O]

CAMOCMOAMENbHO20 U3YYEHUA; 6ONPOCHL O  CAMOKOHMPONA; MUNOGble 3A0aHUA 014
camonpoegepku)
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1. MarHuTHOE T0JIe CO3/IaHO IBYMS MapajuIeIbHBIMU JUTMHHBIMU ITPOBOTHUKAMU ¢ Tokamu 11 1 |2,
PacIoyoKEHHBIMU TEPIICHANKYISIPHO TUIOCKOCTH depTexka. Eciam |1 = 2|2, To BekTop MHAYKUMH
PE3yJIbTUPYIONIETO MOJIs B TOUKE A HaNpaBJIeH

® 2 ®

L, 2 a L

2. Ha PUCYHKE I/I306pa>KeHbI CCUCHU IBYX ApaJIJICIbHBIX Hp)IMOJ'IHHCfIHBIX JIIMHHBIX IIPOBOJHHUKOB
C TPOTHUBOMOJOXHO HAMpaBICHHBIMA ToKamu, npudeM |1 = 2lp. MHIyKIusS pe3ylbTUPYIOIIEro
MAar"HuTHOTO ITOJIA paBHA HYIIO B TOYKC HHTCpBAaja
I, | T,
O |
a b | c ® =4

3. Ha pucynke n3o0paskeHbl CEYEeHHsI YeThIPEX MapauIeNbHBIX MPIMOIMHEHHBIX
JUIMHHBIX IPOBOJHUKOB, DAacCIOJIOKEHHBIX B BepIIMHaxX KBajgparta. Jlms Beex
IIPUBEICHHBIX CIIy4acB yKa3aTb HAIPaBICHUE BEKTOpAa MArHUTHOM MHIAyKIMU B
PE3YJIBTUPYIOLLETO MArHUTHOT'O NOJIsL B TOUKE 4, PACIIOJIOKEHHOM B LIEHTPE KBapara.

4. ]IBa KpYroBBIX BHUTKAa pACIIOJIOKEHbI BO B3aUMHO TEPIEHIUKYISIPHBIX
IUIOCKOCTSAIX TaK, YTO WX IIEHTPbI COBNAAarOT. WHIYKIUS MarHUTHOTO moys, 7
co3zgaBaeMoro MajbiM BUTKOM B Touke O paHa 0.2 Tn. Haiith wuHayKiuio €|
PE3YIBTUPYIONIETO MAaTHUTHOTO TTOJIS B 3TOH TOYKE.

[N}

s

5./IBa 3apsina (1 U (2 JIBHXKYTCA MapajyielbHO JpYyr IpYyry Ha
paccTostHUM I Opyr OT Jpyra. YKa3aTh HalpaBJIeHHME MarHUTHOM ]‘,
COCTaBJIAIOLIEH CHJIbI, IEUCTBYIOIIEH HAa BTOPOM 3apsAll CO CTOPOHBI @ ‘T?_’z
MIEPBOTO 3apA/a. r

6. JIBe ogrHAKOBBIE paAMOMaYThI, YAAJIEHHBIE APYT OT Apyra Ha paccrostaue d =400 M, paboTarot
cuHpa3zHo Ha yactore v=15MIn. B kakux HampaBieHusx OyAyT HaOIIOAATbCd MaKCHUMYMBbI
n3IydeHus’?

7. Cuna ToKa B IPOBOJISIIIIEM KPYTOBOM KOHTYpe ¢ MHAYKTHBHOCTHIO (0.1 ['H 3aBHCHT OT BpeMeHU
no 3akony | =2 + 0.3t A. Haiitu aGconrotHyto Bennuuny 9/1C caMOMHAYKIUH.

8. Uemy paBHA HANPSHKEHHOCTh JEKTPHUECKOTO MOJIsl E. COOOMIAIOIIETO IEKTPOHY YCKOPEHUE
2
a=9.8M/c".

9. 3apspKeHHasi 4acTHIla, BJETEBIIAs B  MOCTOSHHOE OJHOPOJHOE MAarHUTHOE TI0JIE
MEPIICHAUKYJISIPHO CUJIOBBIM JIMHUSAM, IBHJKETCS B HEM II0 YCTAHOBMBIIEHCS TpaeKkTopuu. B
HEKOTOPbIA MOMEHT WMHIYKIMS IMOJs HAYMHAET yBEIWYMBaThCA. B pesynbrare MOAyiab CKOPOCTH
YaCTHULIbI
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10. OueHUTB OTHOIICHHUE JICKTPHUYECKOI 1 MarHUTHOM cui F,/F,, neficTBYIONIMX Ha 3apsi] B [TOJIE
BOJIHBL. CKOpPOCTH 3apsana vil c.

11. Yactuua, umeromas 3apsag u maccy m, JABUXKETCS B OJHOPOJHOM MarHUTHOM IOJie
uHayknud B . CKOpOCTh YacTHIBI V MEpHeHAuKyIsipHa B . Haiitu pamuyc okpyxsHoctd R, mo
KOTOPOU JIBUYKETCS YaCTHUIA B PEIATUBUCTCKOM CITyYae.

14.3. Kpamkuit mepmunonozuyeckuit ciosapo

BexTopom YmoBa-IloliHTHHIa HAa3bIBA€TCS BEKTOP P MJIOTHOCTH IOTOKA 371€KTPOMArHUTHOM SHEPIHH,
IIEPEHOCUMON 3JIEKTPOMATHUTHOW BOJIHOM. MOIynb 3TOro BEKTOpa paBEH 3HEPIMM, NEPEHOCHMMOMN
BOJIHOH B OJHY CEKyHIy 4epe3 IUIomaaky | M2, pacHosoKeHHYI HepHeHIUKyISpHO HAMPABJICHUIO
pacripocTpaHeHus BoyiHbl. HanpasiieH BekTop P B CTOPOHY pacipoCTpaHEHHs BOJIHBI.
Buxpesble 3jieKTpHYecKHe TOKH - UHIYKIMOHHbBIE TOKH, BOSHUKAIOILIME B CIJIOIIHBIX [TPOBOJAHUKAX,
HaXOJALIMXCS B IEPEMEHHOM MarHUTHOM mosie. MlHorna ¢ HuMu GoproTes Uil yMEHbIIEHUs MOTeph
(HampuMep, CepACYHUKH TPaHC(HOPMATOPOB HAOMPAIOT U3 OT/EIBHBIX IJIACTHH), @ HHOT/IA CIIOJIB3YIOT
B METAUIypruyd U MAUIMHOCTPOEHUM (MHAYKIHOHHBIC MEYM Ul IUIAaBKM METaJUIOB, 3aKaJIKM CTally,
CBapKu U Ip.).
I'anbBaHM4YeCKHH 3JIEMEHT - UCTOYHMK DJIEKTPUYECKOIO TOKAa, KOTOPBIM INpU pa3psAic BbLICISAET
ANEKTPUYECKYI0 DHEPrUI0 32 CUET NMPOTEKAHUS IEKTPOXUMHUYECKUX peakuuil. [IpuHmmn neictBus
raJIbBAHUYECKOTO 3JIEMEHTa OCHOBaH Ha SBJICHUU B3aUMOJCHCTBHS MeTajula C DJIEKTPOJIUTOM,
IPUBOJSALIEM Y BO3HUKHOBEHHUIO B 3aMKHYTOM LienM 3iekTpuuyeckoro toka. J/[C raipBaHUYeCKOro
3JIEMEHTA 3aBUCUT OT MaTepHajia 3JEKTPOJOB U COCTaBa JIEKTPOJIMTA.
JlnaMarHeTu3MoOM Ha3bIBa€TCS CBOMCTBO BEILECTB (IMAaMarHeTUKOB) HAMArHUYMBATHCS HABCTPEUY
CUJIOBBIM JIMHUSAM JICHCTBYIOIIETO HA HETO BHEIIHETO MAarHUTHOTO 11oJisA. C TOYKU 3pEHMSI AIEKTPOHHON
TEOpUU JMAMATHETH3M OOBSCHSETCS 3aKOHOM AJIEKTPOMArHUTHOW MHAYKUMHU W mpaBuiioMm JleHua.
JuamMarneTuku — ciaboMarHuUTHbIE BewllecTBa. /lMamarHeTusM — yHHBEpCAJbHOE CBOMCTBO BCEX
BEIIIECTB, O/IHAKO B PsJI€ CIIy4aeB OHO MEPEKphIBaeTCs 0oJiee CHIIBHBIM Tapa- U (heppoMarHeTu3MoM.
JM3eKTPUK - BELIECTBO, O0JIaJaoliee HU3KOW YJENbHOM 3JEKTPUYECKOM NPOBOAMMOCTHIO.
W neanbHblil 1UANEKTPUK BOOOIIE HE IPOBOAUT TOK, €T0 MPOBOIMMOCTh paBHa Hy/t0. K nuanekrpukam
OTHOCSTCS MIbE303JIEKTPUKH, CETHETOAIEKTPUKH, JIEKTPETHI U AP.
Honsipuzanusi P (37eKTpUYECKUI TUMOIBHBI MOMEHT €IUHUIIBI 00BheMa) MPSIMO MPOMOPIIMOHATBFHA
HaNpsHKEHHOCTH 3JeKTpudeckoro moist E: P = keoE. KoadduuueHT nponopuuoHaabHOCTH K U €CTh
JTURJIEKTpUYECKasi BOCIIPUUMYHUBOCTD. 371€Ch £0— JIEKTPUYECKasi TOCTOSIHHASL.
JuajieKkTpuyeckass NPOHHIAEMOCTb € TOKa3blBa€T, BO CKOJBKO pa3  HaNpsKEHHOCTH
AIIEKTPOCTATUYECKOr0 T0JI€ B JMAJIEKTPUKE MEHbIE, YeM B BakyyMme. [l XapakTepuUCTUKU IO B
JMBJIEKTPUKE BBOJISAT BCIIOMOTaTeIbHYIO BEIMUUHY — dJIeKTpudeckoe cMenienne: D = goeE.
JlomeHaMM  Ha3pIBalOT 00JacTU  CIOHTAaHHOM  (CaMONpPOM3BOJBHOM) HaMarHMYEHHOCTH B
deppomarnetrke. Pazmeps! 1omeHoB nopsaaka 1 MxM. Cm. Takxke PeppoMarHeTusm
Jlyroii Ha3bpIBaeTCs pa3psij B rase, IpOUCXOISAIINN TPU aTMOC(HEPHOM JIaBJICHUH U COTTPOBOXKAAIOIIUNCS
OuYEHb BBICOKOH TemriepaTypoil. IIpu 3ToM HanpsbxkeHue Ha anekrponax cocrasisger 30-40 B, a Tok —
JNECSATKW WM COTHU amrep. OJHO U3 BaXHEWIIMX NMPUMEHEHHWH AYrM — JIyroBas CBapka M pe3ka
METAJIJIOB.
3aKkoH AMmepa yCTaHaBJIMBAET CBS3b CHJIbI, ACHCTBYIOIIEH Ha MPOBOIHUK C TOKOM B MarHUTHOM I10JI€,
¢ cwioit Toka W uHAyKIueid marautHoro noisi: dF = IBdI sina, roe | — cuna Ttoka, B — unaykius
marautHoro nons, dl — miMHa 37MeMeHTapHOro ydyactka mpoBojaHuKa. Hamparienwe Bektopa dF
OIPEAEISAETCS C IOMOILBIO NTPaBUIIA JEBOU PYKH.
3akon buo-Casapa-Jlansiaca mo3BoJisieT pacCYuTaTh HAMPSKEHHOCTh MAarHUTHOTO TIOJISI TOKA JIF000#
KOH(UIypaluu myTeM uHTerpupoBanus Beipaxenus: dH = I[dl, r]/4nr®, rae dH — manpsokeHHOCTSH
MarHuTHOTO MOJIsI, CO3/1aBaeMoro 3jeMeHToM Toka dl, r — paanyc-BeKTOp, MPOBEICHHBIN OT JIEMEHTa
TOKA B TOUYKY, B KOTOPOIl paCCUUTHIBAETCS HANIPSKEHHOCTD TIOJIS.
3akon KyJoHa - OCHOBHOM 3aKOH DJEKTPOCTAaTHKH, BBIPAKAIOIIMNH 3aBUCUMOCTb  CHJIBI
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B3aUMOJICMCTBUSL [IBYX HEINOJBMKHBIX TOYEYHBIX 3apsiioB OT PACCTOAHMS MEXAy HuUMHU. J[Ba
HENOJBWKHBIX TOYEUHBIX 3apsa B3aUMOACUCTBYIOT C CHJIOW NpSAMO NPONOPLHOHAIBHON
MIPOM3BEICHUIO BETMYMH ATHX 3apsiioB U OOPATHO MPONOPIHUOHATBHON KBAJApaTy PAaCCTOSIHUSI MEXKIY
HUMHU M 3aBUCALIEH OT IUAIEKTPUYECKOW IMPOHULIAEMOCTH CpPEIbl, B KOTOPOH HAXOIATCSA 3apsiibl
(Kynon, 1785). 3akon KynoHa moaTBepkmaercss OMBITOM BILIOTH 10 paccTosHui mopsmka 107 m
(pa3mepsl sigpa aToma).

3akon /[:koyasi-JleHna 1mo3BosiieT HAUTH KOJIMYECTBO TEIUIOTHI, BBIACIAIONICECS B MPOBOJHUKE MTPU
IPOTEKAHUU 3JIEKTPUUYECKOTO TOKA: KOJMYECTBO TEIUIOTHI MPSMO IMPONOPLUUOHAIBHO KBAJIpaTy CHUJIbI
TOKQ, COIPOTUBIICHUIO POBOAHUKA U BPEMEHHU MTPOTEKAHUS TOKA.

3akon OMa I y4yacTKa LeNM CBS3bIBAET CUJIy TOKa C Pa3HOCTHIO IMOTEHUMAJIOB HAa KOHLAX
NPOBOJIHUKA M COMPOTHBICHUEM MpoBoaHuKa: | = (p1 — @2)/R. 3akon Oma jij1s 3aMKHYTOU (TIOJTHO¥)
IIeMU CBA3BIBACT HJICKTPOBIDKYIIYIO CHITy HCTOYHHUKA C MOJHBIM conportuBieHueM nenu: | = E/(Ry +
Ro). 3necb Ry 1 Ro — COOTBETCTBEHHO COMPOTHBIIEHHWE HATrPY3KU M BHYTPEHHEE COMPOTHUBIICHUE
MCTOYHHKA.

3aKOH, CBSI3BIBAIOIIMM LMPKYJALHIO BEKTOpa HANPSDKEHHOCTHM MAarHUTHOTO TMOJS C  TOKOM,
OXBAaThIBAEMbIM KOHTYPOM HHTETrpHpoBaHUs. B 000011eHHOM BHUE 3aKOH IMOJIHOTO TOKAa BXOJHUT B
cucTemy ypaBHeHU MakcBeiuia.

3aKoH coXpaHeHHUsI IJIeKTPUYECKOro 3apsaa - (GU3HUECKUil 3aKOH, B COOTBETCTBUU C KOTOPBHIM B
3aMKHYTOM CHCTEME B3aMMOJEHUCTBYIOIIMX Tl ajreOpandeckass CyMMa D3JIEKTPUUECKUX 3apsioB
(TIOJTHBIN 2NIEKTPUYECKUM 3apsi]]) OCTAeTC HEU3MEHHOM MPHU BCEX B3aUMOJICHCTBUSX.

3akon »dsexkTpomMarHuTHOW uHAYKHUH - JJC HMHAYKIMM B 3aMKHYTOM KOHType HpsSIMO
MPONOPLUMOHATIBHA CKOPOCTH M3MEHEHHsSI MAarHUTHOTO IOTOKAa 4Yepe3 MOBEPXHOCTh, OTPAHUYECHHYIO
KOHTYPOM. OJIEKTPOHHBIH MEXaHU3M 3aKOHA 3JIEKTPOMAarHUTHOM WHAYKLIHMHU COCTOUT B TOM, 4YTO
MePEeMEHHOE MAarHUTHOE TOJIE MMOPOXKAAET (MHIYLHUPYET) BUXPEBOE AIEKTPUUECKOE MOJIE C 3aMKHYTHIMU
cuinoBbiMH JHHUSMH. OTKpbIT ®apaneem (1831). B 0000meHHOM BUIE 3aKOH BXOJUT B CHUCTEMY
ypaBHeHUM MakcBeiuia.

3oHHas TeopHMsl TBepAOro Tejla — KBAHTOBAas TEOPUS IHEPIETUUYECKOTO CIIEKTpa 3JIEKTPOHOB B
kpuctayyie. CoryiiacHO 30HHOHM TEOPHH STOT CHEKTP COCTOMUT U3 dYepeAyroluxcs 30H (ToJoc)
pa3pelIeHHbIX U 3allPELLEHHBIX SHEPTUuil. 30HHAS TEOPUS XOPOILO OOBSACHSET Psijl IBJICHUM, B YACTHOCTH
pa3HbIl MEXAaHU3M 3JIEKTPOIPOBOJHOCTH METAIIJIOB, IU3JIEKTPUKOB U MOJTYITPOBOIHUKOB.
NHayKTUBHOCTB - QU3MYecKas BEITMYMHA, XapaKTepU3yIollas CBA3b MEXAY CKOPOCThIO M3MEHEHUs
TOKa B IPOBOJHUKE (KaTylike) W Bo3HuKaromed mpu stom DJC camoumHAyKIMH. MHIYKTUBHOCTH
IPOBOAHMKA (KaTYLIKK) 3aBUCUT OT €ro pa3MepoB U (opMmbl, YKciia BUTKOB, a TaKKe OT MaTepuana
MarHutonposoja. Ennnunent unnykrtusHoctu B CU siBnsiercs 1 I'enpu.

NHAYKIHOHHBIH TOK - 3JIEKTPUYECKHUI TOK, BOZHUKAIOIIUN B 3aMKHYTOM IIPOBOJSILEM KOHTYpPE IIPH
W3MEHEHNHU NI0OTOKa MarHUTHOM MHIYKIIUH, IPOHU3BIBAOILETO ATOT KOHTYp. Bennunna u HanpaBiieHue
MHAYKIIMOHHOTO TOKA OTIPEEISAIOTCSA 3aKOHOM 3JIEKTPOMAarHUTHON MHAYKLIUU U 3aKoHOM OMa.
Nuaykuuss MarHuTHO moJisi B — BekTOpHasi BeMUYMHA, U3MEpsieMas OTHOIIEHHMEM MaKCUMaTbHOTO
BpAaIllalOler0 MOMEHTA, JCHCTBYIOLIErO0 Ha HEOOJbIION KOHTYp C TOKOM B MarHUTHOM IIOJIe K
MarHUTHOMY MOMEHTY 3TOro KoHTypa. Hanpasnenue Bektopa B coBnaznaer ¢ HampaBieHreM HOpMalu
K KOHTYPY B COCTOSIHUU PaBHOBECHSI.

HMcToyHnk TOKAa - MCTOYHUK DJIEKTPUYECKOM JHEPruu, B KOTOPOM JAEHCTBYIOT CTOPOHHHUE CHIIBI,
pazzensonme deKTpuueckue 3apsiibl. VICTOUHNK TOKa XapaKTepu3yeTcsl AJIEKTPOABUKYILEH CUIION U
BHYTPEHHUM CONpPOTUBIEHUEM. VCTOUHMKaMH TOKa SIBJISIOTCS TaJIbBAHWUYECKHE DIIEMEHTHI,
AKKyMYJIATOPBI, MALIUHBI TOCTOSIHHOTO TOKA U JIp.

Kuaaccnueckast 3J1eKTpoANHAMHUKA - pa3/iel IEKTPOAMHAMUKY, PACCMaTPUBAIOLINI N3MEHSIOIIEECs
WM CTAl[MOHAPHOE 3JIEKTPOMAarHUTHOE 10JI€ B HEMOIBUXKHOM cucteme oTcuera. OCHOBY KJIaCCHUECKON
IEKTPOJMHAMUKH COCTABIIAIOT ypaBHEeHUs1 MakcBeia.

KBanTOoBasi 3jeKTpoAMHAMHKA - KBAaHTOBasg TeOpUs dJIEKTPOMarHuTHOro mois. M3ydaer
B3aMMOJIEMCTBHE MOJIS C 3apSKEHHBIMU YaCTULIAMHU.

KosedaTeJlbHbIM KOHTYPOM Ha3bIBaeTCs 1I€Tb, COCTOSAIIAs U3 MapajuleIbHO BKIIOYEHHBIX KaTYIIKU
WHAYKTUBHOCTH M KOHJeHcaTopa. IIpm paspsine KoHAeHcaTopa Ha KaTyHIKy B KOHTYPE BO3HHMKAIOT
AIIEKTPOMarHuTHbIE KOJIeOaHusl, YaCTOTa KOTOPBIX 3aBUCUT OT EMKOCTH U MHAYKTHBHOCTH KOHTYpA.
Konpaencarop - 31€MEHT 3JIEKTpUYECKOW MLENH, NpPEeAHA3HAUYEHHBIM U1 MCIOJIb30BAaHUS €ro B
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Pa3IMYHBIX IEKTPO- U paAMOTEXHUYECKUX cxeMax. KoHJaeHcaTop coCTOUT U3 IByX WUJIH MPOBOJIHUKOB
(0OKI1a0K), pa3AeTIeHHbIX CIIOEM JUAJIeKTpUKa. ToNIMHA AUANEeKTPHKa OOBIYHO Masia 10 CPABHEHUIO C
pazMepaMu NMPOBOJHUKOB. B 3aBucuMoOcTH OT (hOpMbI OOKJIAZAOK KOHAEHCATOPHI OBIBAIOT IJIOCKHE,
IMHApHYeckue, chepuueckue u Ap. 1lo THUMYy AMANEKTpHKA pa3ivyaroT BO3MYLIHBIE, OyMa)KHbIE,
CIIO/ISIHBIE, KEPAaMUYECKHUE U JIp. KOHJEHCATOPHI.

KoHTakTHON pa3HOCTbIO NOTEHLMAIOB HA3bIBAETCSl PAa3HOCTh IOTEHIMAJIOB, BO3HHUKAIOLIAs IpU
KOHTAaKT€ JIBYX pa3HOPOAHBIX METa/IOB. OTKPBUT SBJICHUE UTAbIHCKUN yaeHbli BoabTa (1797).

Ko puumeHToM  3JIEKTPONPOBOJHOCTH  HA3BIBACTCA  BENUYMHA  oOpaTHas  yJAeIbHOMY
COTIPOTUBIICHUIO.

MaruuTHOIi BOCIIPHMUMYHBOCTBIO Ha3bIBaeTCA KOA(G(ULHMEHT MPONOPILHOHATBHOCTH Y B BBIPAKEHUU:
J=yH, rne J— HamaruuueHHoOCTh, H — HanpsKeHHOCTH MarHUTHOTrO 1noJid. [{nst ninamarnetuxos <0,
Ju1s mapamaraetukoB x>0. J{ns peppomarnernkos y>>0. CM. Takke MarauTHas IPOHHUIIAEMOCTb.
MaruuTHOI NOCTOSIHHOM Ha3hIBaeTCA pasMepHBI MHOXuTENb o = 4m-107 Tn/M, BXxoasmmii B
HEKOTOpbIEe (POPMYJIBI AJIEKTpOMarueTusma (Hanpumep, B popmyny B = pouH), 3anucanasie B cucteme
equnuy CH.

MarHuTHOI NPOHMIIAEMOCTBIO | HAa3bIBACTCS BEIMUMHA, TOKA3bIBAIOIIAs], BO CKOJIBKO Pa3 MHAYKLIUS
MarHuTHO MOJISi B MarHETUKE OOJIbIlIe MHAYKIIMH B BakyyMe. MOXHO Mmoka3aTh, uto L = 1+, rae y —
MarHuTHas BOCOPUUMYHUBOCTbD.

MarnuTHoOe moJie — 0JJHa U3 CTOPOH €AMHOIO JIEKTPOMArHUTHOTO NoJisl. MarHuTHOE 1oJjie co3AaeTcs
JIBUKYIIUMUCS 3apsiiaMd (TOKOM MPOBOAMMOCTH) U TMEPEMEHHBIM 3JIEKTPHUYECKUM IOJIeM (TOKOM
cMmeleHus). JleficTByeT MarHUTHOE MOJI€ TOJIBKO Ha JABMIKYILUECS 3apsiabl.

MarHuTHBIM MOMEHTOM HAa3bIBA€TCS BEKTOpPHAs BEIMYMHA, MOJYJIb KOTOPOW paBEH MPOU3BEICHUIO
CHJIBI JJIEKTPUYECKOTO TOKa B KOHTYpE Ha IUIOIIAAb o0TekaemMyro 3TUM TokoM. HampaBnenue
MarHMTHOTO MOMEHTA CBSI3aHO C HaIlpaBJICHUEM TOKa MPaBUJIOM OypaBUHKa.

MarHuTHblil IOTOK (MJIM MOTOK BeKTopa B) — 310 morok ®p BekTOpa MarHUTHON WHAYKIIUH Yepe3
KaKyI0-T100 MOBEPXHOCTh. B ciydyae 0AHOPOJHOrO MAarHUTHOTO IMOJS U TUIOCKO# moBepxHocTH Pp =
BS cos a, rae B — MHIyKIMs MarHUTHOTO TOJIS, S — TUTOIAIb TIOBEPXHOCTH, 0L — YTOJI MEKIY BEKTOPOM
B 1 HOpMasbIO K MOBEPXHOCTH.

K meraniam oTHOcATCS BELECTBA, UMEIOLINE CBOOOIHBIE 3JIEKTPOHBI, T. €. BAJICHTHBIEC JIEKTPOHBI,
OTOpBaBIIMECS OT CBOMX AaTOMOB M MPUHAAIESKAIIUE BCEMY KOJJICKTUBY aTOMOB MeTaia
(KOJIEKTUBU3UPOBAHHbIE 3JIEKTPOHbI). C TOUKM 3pEHUs 30HHOW TEOPUH TBEPIOrO Tejla MPU3HAKOM
MeTajljja SBJSETCS HAJIM4YME HE IOJHOCTBIO 3allOJHEHHOM 30HBI, KOTOPas HOCUT HAa3BaHHE 30HBI
IPOBOAMMOCTH.

HaMaram4eHHOCTBI0 Ha3bIBAETCS MATHUTHBIM MOMEHT €MHHIIBI 00beMa MarHeTHKA.

HanpsixeHnue — 10 ke caMoe, YTO ¥ pa3HOCTh NOTEHIUAJIOB.

HanpsizkeHHOCTbI0 MATHUTHOTO MOJISI HA3bIBAETCSI BCIIOMOTaTEIbHAsl BEJIMYMHA, XapAKTEPU3YIOIIast
MarHUTHOE I10JI€ MAaKPOTOKOB.

HanpsxeHHOCTH 3JIEKTPHYECKOr0 MOJIsl — CUJIOBAsl XapaKTEPUCTUKA TI0JIs, U3MEPSETCS OTHOLIEHUEM
CHUJIBI, IEHCTBYIOIIEN Ha MOJOKUTENIbHBIN NMPOOHBIN 3aps/, K 3HAUEHUIO 3TOTO 3aps/a.

JiixeHBaJIbJ] 00HAPYKUIT MATHUTHOE TOJIe TOKA CMEIIIEHUS: MATHUTHAsI CTPEJIKa, HaXoIs11asics BOJIU3U
IJIOCKOTO 3apsi’KEHHOT'0 KOHAEHCATOpa, OTKJIOHSIACh OT CBOErO MEPBOHAYAIBHOIO HANpPABJIEHUS IPU
paszpsne konaencaropa. Cp.: OnsIT Opcrena.

Jpceren 00HApYKWUJ MarHUTHOE IOJI€ TOKAa MPOBOAMMOCTH: MAarHUTHas CTPENKa, PacloOXeHHas
BOJIM3U TPOBOJHMKA C TOKOM, MPHU BKIIOYEHUH TOKAa OTKJIOHSAJIACh OT HANpPAaBIEHUS MArHUTHOTO
MepHIhaHa.

IlapamarHeTM3MOM Ha3bIBAE€TCSI CBOMCTBO BEMIECTB (MMApaMarHETUKOB) HAMArHUYMBATHCS B
HAIpaBJIEHUU CHJIOBBIX JIMHUHA BHEIIHEr0 MAarHUTHOTO TMOJs. ATOMBI IapaMarHeTUKOB HUMEIOT
OTJIMYHBIN OT HYJISI MATHUTHBIII MOMEHT U BeyT ce0sl B MArHUTHOM T10JI€ TIO00HO MUKPOCKOITMYECKUM
MarHUTHBIM CTPEJIKaM.

pP-N-mepexooM Ha3bIBaeTcs 00JacTh BOJIM3M KOHTAKTa ABYX MOJYMPOBOJHHMKOB C pPa3HBIM THUIIOM
POBOAMMOCTH. BcrnenctBue pekoMOMHAIMM JABIPOK M AJIEKTPOHOB BOJM3M KOHTaKTa oOpasyercs
o01acTh, 00eTHEHHAs: HOCUTENISIMU TOKa M Ha3bIBaeMas 3aruparomum cioeM. [1ockoabKy p-N-nepexon
o0JaaeT OAHOCTOPOHHEN MPOBOIUMOCTHIO, TO OH UCIIOJIb3YETCS JUISl BBIMPSMIICHHS IEPEMEHHOT0 TOKa
HU3KOW 4acTOTHI U IETEKTUPOBAHMSI paAOCUTHAJIOB.
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IHonsipu3anmeii M3J1eKTPUKA HA3bIBACTCS MPOLECC CMEIICHUS CBA3aHHBIX 3apsiOB AUIIEKTPHKA B
JIEKTpUYECKOM ToJie. B pe3ynprare noispusanyy rpaHu AU3JIEKTPUYECKON MIIIACTUHBI, TIOMEIIEHHON B
JIEKTPUUECKOE MOJIE, OKA3bIBAIOTCS 3aPsKEHHBIMU 3apsAAaMU IPOTHUBOIOI0KHOTO 3HAKA.
IToasipHbIMM  HA3BIBAIOTCSI MOJIEKYJIBl, y KOTOPBIX «UEHTPbl TSDKECTU» IOJIOKUTEIBHOTO U
OTPHULIATEJIBHOTO 3apsAJOB HE COBMAJgaroT. Takas MoJieKysla [0 CBOMM CBOWCTBaM I0JOOHa
IIEKTPUYECKOMY AMIOIK U XapaKTepU3yeTCs 3JIEKTPUUYECKUM JUIIOJIBHBIM MOMEHTOM. lIpumepsl
nospubix mosekyir: HoO, NHs, HCI u ap.

IToTeHnMAaJI 371eKTPOCTATHYECKOT0 MOJISI - SHEPreTHUECKasl XapakTepucTrka nois. Onpenensercs Kak
BEJIMYMHA, U3MepsieMas pabOTON CUJI ITOJIS 110 IEPEHOCY €AMHUYHOTO MOJIOKUTEIBHO 3apsia U3 JTaHHON
TOYKH B JIPYT'yl0, (PMKCHPOBAaHHYIO TOUKy. B kauecTBe (pUKCHMpPOBAHHOW uyacTo OepyT OECKOHEYHO
yAaJEHHYIO TOUKY. JIpyruMu cioBaMu, MOTEHIMAI 3JIEKTPOCTATUYECKOIO M10JIsI pAaBEH OTEHLUAIbHON
SHEPruH €AMHUYHOTO IOJIOKUTENILHOTO 3apsijia, IOMEIIEHHOI0 B 3Ty TOuKy. EauHuna noreHuuana B
CU 1 Boabr.

IIpaBuio JleHua - npaBuiio, onpenensonee HapaBIeHne HHIYKIIMOHHBIX TOKOB, BO3HUKAIOIIUX IIPU
AJIEKTpOMarHuTHOW MHAYKIuU. CoryiacHo npaBuily JIeHIIa MHAYKIHMOHHBIA TOK BCErJa MMEET TaKoe
HalpaBJIeHUEe, 4TO €ro COOCTBEHHBbIH MArHUTHBIA IOTOK KOMIIEHCUPYET H3MEHEHHUs BHELIHEro
MarHMTHOTO IIOTOKA, BbI3BABIIEro 3TOT TOK. IIpaBuino JleHna ecTh ciencTBUE 3aKOHA COXPAHEHUs
sueprun. J.X.JIen (1804-1865) - pycckuii pusuk.

ITosynpoBoaHMKaMH Ha3bIBaeTCs KJIACC BEIIECTB, 3aHUMAIOLIUX 110 CBOEH CIIOCOOHOCTH MPOBOJIUTH
JIEKTPUUECKUI TOK MPOMEKYTOUHOE MOJOKEHUE MEXIy MeTaulaMd U JudjieKTpukamu. C TOYKH
3peHusl 30HHOM TEOpUM TBEPJIOrO Teja BELIECTBO OTHOCUTCS K IOJIYNPOBOJHUKAM, €CIM IIMPHHA
3allpeLIeHHOM 30HbI, OTAEIAIOIIEH BaJICHTHYIO 30HY OT 30HBI IPOBOJIMMOCTH, MeHbILIE 2 3B.
IMoasipu3yeMocTbI0 MOJIEKYJIbl  Ha3blBa€TCs BEIMYMHA, XapaKTEpU3YIOLIas «CMEIAaeMOCTb)
3JIEKTPOHHON 00O0JI0YKH MOJ| IeHCTBUEM 3JIEKTPUUYECKOTO MOJIs. DICKTPUUECKUH JAUMOIbHBIA MOMEHT
P, MHIYOIUPYEMBIH MOJEeM, MPOMOPIHOHAIIEH HampspkeHHocTd moist E: p = agE. Koaddumment
HIPONOPLHUOHAIBHOCTH O U €CTh MOJIIPU3YEMOCTb.

IToCTOSIHHBIM Ha3bIBACTCS JJIEKTPUUYECKUN TOK, HE MEHSIOIIMICA C TEYEHHWEM BpeMeHH. B ciydae
HOCTOSIHHOT'O TOKA IPU ONpeAeeHUH cuiibl ToKa | = AQ/At MoxHO OpaTh J1F000I POMEKYTOK BpEMEHU
At.

ITorok ®E BeKTOpPa HANPSKEHHOCTH 3JEeKTPHUYECKOro MOJs uepe3 KaKyl-JInOo MOBEpXHOCTh. B
Cllydae OJHOPOJTHOTO ToJisei W Iuiockoi moBepxHocTH ®e = ES cosa, rne E — HampsbkeHHOCTH
3JIEKTPOCTATUYECKOT O MO, S — IUIOMIAAb MOBEPXHOCTH, 0L — YTOJl MEXJly BeKTopoM E n HopManbio K
noBepxHocTU. Cp. MarHUTHBIN MOTOK.

IIpaBuiaa Kupxroga npuMeHSIOTCS ISl pacueTa CIOXKHBIX (Pa3BETBIEHHBIX) LENEH MOCTOSHHOIO
TOKa. MeToJ KOMIUJIEKCHBIX TOKOB IO3BOJISIET PAacCHpOCTPAaHUTh ATH MpaBuia JUIsl pacyera Lenen
IIEPEMEHHOT0 TOKA.

IIpoBoaHMKaMHU Ha3bIBAIOTCS BEIIECTBA, COAEpIKAIIWE B JOCTATOYHOW KOHIIEHTpAaIMM CBOOOHBIE
3apsaael. K TIpoBOJHMKAM OTHOCATCS METaulbl, HOHU3MPOBAHHBIE Ta3bl, BOAHBIE PACTBOPBI
AJIEKTPOJINTOB M paciliaBbl cosieid. B anexkTpuyeckom nosne cBoOOAHBIE 3apsi/ibl MepepacpenesoTcs
TaK, YTO HAIPSHKEHHOCTb DJIEKTPUYECKOIrO IOJIsI BHYTPH IPOBOJHMKA OKA3bIBAETCS paBHA HYIIO, a
MOTEHIIMaJ MPOBOIHUKA BCIOJTy OJIMHAKOB.

PenssTuBHCTCKAsA 2JICKTPOAMHAMMKA - Pa3/ell AJIEKTPOJUHAMUKHY, U3YYaIOINN JIEKTPOMAarHuTHbIE
SBJICHUS B IBUKYIINXCS CpeiaX, ONUpPasiCh HAa NHBAPUAHTHOCTH 3aps/ia B Pa3INYHBIX CHCTEMAX OTCYETa
Y MHBAPHAHTHOCTh OCHOBHBIX 3aKOHOB OTHOCUTENIBLHO IpeoOpa3oBanuii Jlopenua.

CaMOUHAYKIIUS - SBJIEHUE BO3HUKHOBEHMSI AJIEKTPOJABIIKYILEH CHIIBI B IPOBOJHMKE (KaTyIIKe) Mpu
WU3MEHEHUHU IPOTEKAIOUIET0 B HEM JJIEKTPUUYECKOro Toka. BenwumHa u 3Hak OJ[C camMouHayKuuu
OTIPEACIIAIOTCS 3aKOHOM JIEKTPOMAarHUTHON MHAYKILIHH.

SlBjieHMe CBepXNPOBOAMMOCTH OTKpbUT romnaHjackuil  ¢usuk  Kamepnunr-Onnec  (1911):
COIPOTHUBIIEHUE PTYTH IMIPH TEMIEpaType, 0JIM3K0M K aOCONIOTHOMY HYJIIO, CKAUKOM YMEHBIIIAJIOCh 10
Hy1s1. B panmpHeiimem cBepXImpoBOIUMOCTh Oblla OOHapyKeHa M y APYTUX METAUIOB M CIUIABOB
(cBHHEL, OJOBO, >kene30 u Jp.). CBepXNMpoOBOAUMOCTh, KaK M 3JIEKTPUYECKOE COMPOTUBIICHUE,
OOBSICHAETCS. B3aUMOJICHCTBHEM KOJUIEKTMBU3MPOBAHHBIX AJIEKTPOHOB META/lIa ¢ KPUCTAJUIMYECKOMH
pemerkoii. B 1986 rony oOHapykeHa BbICOKOTEMIIEpaTypHasi CBEPXIPOBOAUMOCTh, TEOPHUS KOTOPOH
HaXOJUTCS B CTa/IUU pa3pabOTKH.
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Cuiioii JlopeHna Ha3bIBaeTcsl cuia, IEUCTBYIOIIAs Ha 3apsAll B AJEKTPUYECKOM MU MATHUTHOM TIOJIE
(anextpuueckas u MaruutHas cuia Jlopenna): F = q{E + [v, B]}. IlepBoe ciaraemoe B mocienaHem
BBIPAKEHUH HA3bIBACTCS AJIEKTPUUYECKOM, a BTOPOE — MarHUTHOM criior JlopeHna.

CuJioii TOKa Ha3bpIBaecTCA BEIMUMHA, U3MEpPAEMas 3aps0M, IPOTEKAIOLIUM Yepe3 MONEPEYHOEe CEUEHUE
IIPOBOJIHUKA B OJHY CeKyHAy. Enuuuna cuibel Toka B CU: 1 Amnep — yeTBepTasi OCHOBHas €AMHULA
ATOM CUCTEMBI (HapsiLy ¢ METPOM, KHJIOTPAMMOM U CEKYHJI0M).

ConeHouioM Ha3bIBAETCS KaTYIIKa [IMHIPUYECKON (POPMBIL.

CranMoHApHBIM Ha3bIBACTCS 3JIEKTPUYECKOE I10JIe, CYLIECTBYIOIIEE B IPOBOJHUKE C TOKOM U
00yCIIOBIMBAIOIIEE MEPEHOC PHEPrUM B IEMsIX MOCTOSHHOIO TOKa. 3apsAibl IMpHU MPOTEKAaHUH TOKa
HEIPEPBIBHO MEPEMEILAIOTCS, HO paclpeAesIeHHe UX OCTaeTcsl HeM3MeHHbIM. [103TOMYy cranronapHoe
noJje, moJ00HO AIEKTPOCTATUIECKOMY, SIBIISICTCS TOTCHIUAIBHBIM.

CTopoHHsII cHJIa - CWla HEdJEKTPOCTAaTUYECKOM MPUPOJBI, BBI3BIBAIOLIAS IE€PEMEIICHUE
MOJIO’KUTEJIBHBIX 3JIEKTPUUECKUX 3aps0B BHYTPU UCTOUYHHKA ITIOCTOSHHOTO TOKAa OT TOUKH C HU3KUM K
TOYKE C BBICOKMM TMOTEHIMAIOM (OTPHULIATEIBHBIX — OT TOYKH C BBICOKUM K TOKE C HHU3KHM
notreHuuanoM). CTOpOHHUMHU CUMTAIOTCS BCE CHJIbI OTJIIMUHBIE OT KYJIOHOBCKUX CUJI. Y JIenbHas padboTa
CTOPOHHUX cui (paboTa Mo MepeHoCy €AMHMYHOTO 3apsiia) HA3bIBAETCS AJIEKTPOJBIKYILEH CHIION
MCTOYHUKA TOKa.

Teopema I'aycca-OcTporpaackoro cBsi3bIBAE€T CYMMApHBIN 3JEKTPUYECKUN 3apsijl, HAXOMSAIIMICS
BHYTPU 3aMKHYTOW IOBEPXHOCTH, C MOTOKOM BEKTOpa HAINPSKEHHOCTH 3JIEKTPOCTATUUYECKOIO MOJIS
yepes 3Ty noBepxHocTh: D = £(q/eoe. B 0600111€HHOM BHIE 3Ta TeOpeMa BXOJUT B CUCTEMY YpaBHEHUN
Makcsemia.

TepMoO3JIeKTPOHHAsI IMHUCCHSA — HCIIYCKAaHHE 3JIEKTPOHOB METAJNIaMU, HArpeTbIMU JO BBICOKOH
TEMIEPATYPHI.

Taeommii pa3psig — pa3psiji, BOZHUKAOIIUN B pa3psaIHON TpyOKe, HAOJIHEHHON ra3oM Mpu HU3KOM
nasieHuu (okoso 0,1 MM pT. CT.), IpU HANPSPKEHUU MOPSAKA HECKOJIBKUX ThICAY BOJBT. [Ipumensercs,
B YACTHOCTH, B JIAMIIaX JHEBHOT'O CBETA.

Toxkamm @yko Ha3bIBAIOTCSI HMHIAYKIIMOHHBIE TOKH, BO3HMKAIOLUIME B MAaCCUBHOM IIPOBOJHUKE,
MIOMEIIEHHOM B IEPEMEHHOE MarHUTHOE TOJIE.

TokoM NMpPOBOAUMOCTH HA3BIBAETCS IJIEKTPUUECKUN TOK, OOYCIIOBICHHBIN BUKEHUEM 3apsKEHHBIX
YacTHL.

IHonsiTe «TOK cMemeHus» BBen Makceemn. [lo MakcBeimy TOK CMEIIEHUS - 3TO MEPEMEHHOE
AIIEKTPUUYECKOE MOJIe, MOPOKAAIONIEe, HAPSLy ¢ TOKOM IMPOBOJMMOCTH (IBMXKYILIUMHUCS 3apsamMHu),
MarHutHoe mnosie. Takum oOpa3oM, HCTOYHUKOM MAarHUTHOTO IMOJIE MOKET ObITh TOK CMEIIEHUS U TOK
IIPOBOAMMOCTH.

Topouaom Ha3zbIBaeTCA KaTyIIka, UMeroIias ¢popmy OyOInka.

ToveuHblil 3JIeKTPUYECKHIT 3apsii — 3apsHKEHHOE TeJo, pa3MepaMi KOTOPOro MOXKHO IpeHeOpeub B
YCIIOBUSX KOHKPETHOM 3a/1auH.

Tpau3ucropsl — noaynpoBoaHuKoBbele Tpuosl. Ilpeanoxenst B CLIA (1948). Ilpumenstorcs ans
YCUJIEHUSI W TEHepaluu >3JeKTpuueckux KoseOaHuil. Ilo cpaBHEHMIO C BaKyyMHBIMH TpUOJaMHU
00J71a/1a10T PSAOM IIEHHBIX TPEUMYILECTB (MaJIblii BEC ¥ rabapuThl, MPOYHOCTh, OTCYTCTBHE HAKAIbHBIX
1enei, BBICOKHUH K. 1. 1., 00JIBIION CPOK CITYKOBI).

YaenabHoe CONPOTHBJIEHME BEJIMYMHA, XapaKTEPU3YIOLIash CIIOCOOHOCTh BEIIECTBA IPOBOJUTH
AIIEKTPUYECKUH TOK, U UNCIEHHO paBHAsI COMPOTUBIICHUIO TPOBOJHHUKA JJIUHOIO B 1 METp M MIIOIIAbIO
TonepevHoro cedeHus 1 M2 VienbHOEe CONpPOTHMBJIEHHE 3aBMCHT OT TEMIEPaTyphl. Y METajioB OHO
pacTeT ¢ pPOCTOM TEMIEepaTypbl, Yy THOJYINPOBOJHUKOB M BOJHBIX PACTBOPOB AJIEKTPOJIUTOB —
YMEHBILAETCS.

YpaBHenuss MakcBe/sia - ypaBHEHHUS, YCTAHaBIMBAIOUIUE CBS3b MEXIY HaNpPsSKEHHOCTIMU
IIEKTPUYECKOTO0 U MAarHUTHOIO MOJIEH U paclperesIEeHUEM B IPOCTPAHCTBE IEKTPUUECKUX 3apsaI0B U
TOKOB. YpaBHeHUs1 MakcBeiia ONMMCHIBAIOT AJIEKTPOMArHUTHBIE SIBJIICHUS B Pa3JIMYHBIX Cpelax U B
BaKyyMe€. YPaBHEHMsI HE JOKa3bIBalOTCS M HE BBIBOAATCA B MAaTEMaTHMUYECKOM CMBICIE, A SIBISIOTCS
000011eHrEeM oMbITa. Bee 3aK0HbBI 371eKTpOMarHeTu3Ma ecThb CIEACTBHS ATUX ypaBHeHUH. V13 ypaBHeHUl
MakcBesia BBITEKAET CYLIECTBOBAHUE DJIEKTPOMATHUTHBIX BOJIH.

@eppoMarHeTU3MOM Ha3bIBaeTCsS CBOWCTBO HEKOTOPHIX BelIEeCTB ((eppoOMarHeTUKOB) CIIOHTAHHO
HAMarHU4YUBaThCS. MarHUTHBIE MOMEHTHI aTOMOB (heppoMarHeTuka B MpeaeaaX MHKPOCKOMHYECKHX
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oOnacreii (IOMEHOB) CIIOHTAHHO OPUEHTUPYIOTCS MapajlienbHO Ipyr Apyry. [Ipoecc HamarHnuuBaHus
MOKHO paccMaTpUBaTh KaK IPOLECC OPUEHTALMM MAarHUTHBIX MOMEHTOB JOMEHOB BJOJb CHJIOBBIX
JUHUM MarHuTHoro mons. [Ipu BBIKIIOYEHHMM MArHUTHOTO TOJds  (eppOMarHeTHK OCTaeTcs
HaMarHWYeHHbIM (OCTAaTOYHAs HaMarHM4eHHOCTh). deppoMarHeTu3M HaOIIOJAETCS TOJIBKO IpU
YCIIOBUH, UTO TEMIIepaTypa He MPEBBIIIAET TaK Ha3bIBaeMylo Temmeparypy (wim touky) Kiopu. Cambie
U3BECTHBIE (PEPPOMATHETUKH — JKEJIe30, KOOATBT U HUKEIIb.

DJIeKTpeT - JUAJIEKTPUK, CIIOCOOHBIA JJIUTENbHOE BpeMsl HAXOIUTHhCS B HAdJIEKTPU30BAHHOM
COCTOSIHUM I10CJI€ CHATHS BHEIIHEIO BO3/EWCTBHUS, BBI3BABIIETO NOJSPHU3ALUIO. DJIEKTPET CO3AAET B
OKPY’KaIOIIeM IPOCTPAHCTBE AIEKTPOCTATUUECKOE MOJIE 33 CUET MPEABAPUTENBHOM JIEKTPU3ALUU UITU
ocTaTouHoil monsgpuzanuu. OOBIYHO SJEKTPEThl 00pa3yIOTCSl MyTeM HarpeBaHus AUAJICKTPUKOB J0
TEeMIIepaTypbl, OJIM3KOW K TeMIepaType UX IUJIaBJICHHs, W MOCIEIYIOUIEr0 OXJIAXKICHHUS B CHIBHOM
BHEILIHEM 3JIEKTPUUYECKOM II0JIE.

DJIeKTpHYecKass eMKOCTh  (3JIeKTPOeMKOCTb) MNPOBOJHHUKA -  CKaJsipHas  BEJIUYMHA,
XapaKTepU3ylollasi CHOCOOHOCTh MPOBOJHMKA HAKAIIMBATh JJICKTPUUYECKUN 3apsall, W paBHas
OTHOLIECHHUIO 3apsi/ia IPOBOJHUKA K €r0 NOTEHUHANy (B MPEANONIO0KEHUH, YTO BCE APYTHE MPOBOJIHUKU
0OECKOHEYHO YyAaJieHbl U YTO IMOTEHIMAl OECKOHEYHO YAAJCHHOW TOYKH MPUHAT PaBHBIM HYIIIO).
Enununeit anekrpudeckoit eMkocTH npoBogHuka B CU sBnsercs 1 @apan.

DeKTPUYecKoil NMOCTOSIHHON Ha3bIBACTCA pPa3sMEpHEIl MHOXHTeNb &= 8,85-1072 Kn¥H-m? |
BXOJISIIIUI B HEKOTOPBIE (POPMYIIBI AJIEKTpOMarHeTu3mMa (Hampumep, B 3akoH KynoHa), 3anicanHbie B
cucreMe equnun CU.

DJIeKTpUYeCKH i JUIO0JIb - CUCTEMA JIBYX TOUEUHbIN 3apsi10B OJIMHAKOBBIX 110 a0COJIFOTHOM BEIMYUHE
U TPOTUBOIIOJIOKHBIX IO 3HAKY, PacHoJIOKEHHBIX Ha HEKOTOPOM paccTOSTHUM Apyr oT apyra. Ha
JUIOJIb, HAXOASIIUNCS B JIEKTPUUECKOM I0JIe, AEUCTBYET Hapa CUjl, CTPEMSIIUXCS YCTAaHOBUThH €ro
BJIOJIb CHJIOBBIX TUHUI. MOJIEKYJIbl MHOTHX BEIIECTB 110 CBOMM CBOWCTBAM MOJAO0OHBI AIEKTPUIECKOMY
JTUIIOJIIO.

DileKTpUYeckuii 3apsaa - Qu3nyeckas BeJIMYMHA, XapaKTEPU3YIOIIas CBOMCTBO Tel WJIM YaCTHI]
BCTYMATh B 3JIEKTPOMAarHUTHOE B3aUMOJIEUCTBUE U ONPEEIIAONIasi 3HAUECHUsI CUJI U SHEPTuil pU TaKUX
B3aUMOJICUCTBUAX. DJEKTPUUYECKUM 3apsiaM MPUIIHCHIBAIOT IMOJOKUTEIbHBIA WM OTPULIATEIIbHBII
3Hak. Eqununa 3apsiga B cucteme CU — 1 K (kymon).

DJIeKTPHUYECKMM CMellleHHeM Ha3bIBAaeTCsl BCIIOMOrarenbHas BeKTopHas BenuunHa D=goeE (rme € —
OTHOCHUTENIbHAsl JUAJIEKTpUYECKas TPOHMIIAEMOCTb, €0 - DJEKTpUYecKas IOCTOsHHasi, E —
HaNpsOKEHHOCTh 3JIEKTPUYECKOro TMOJs), NMpUMEHseMas Uil OINUCAHUS D3JIEKTPUYECKOro IO B
JUDIIEKTPUKE.

DJIeKTPOABMIKYIIASI CHJIA - XapaKTEPUCTUKAa HCTOYHMKA OHHEPrUM B DJICKTPUUYECKON IemHu.
DNEeKTPOABMKYIIAsl CHJIa U3MEPSIETCS OTHOLIEHUEM pabOThl CTOPOHHUX CHJI IO MEPEMEIIECHHUIO 3apsiia
BJI0JIb LIENMH K 3HAYCHMIO ATOTO 3apsiia. MoxHO cka3aTh, uto DJIC ecTh ynenbHas paboTa CTOPOHHHUX
cui. DJIC, kak ¥ MOTEHIIMAJ, U3MEPSETCS B BOJIbTAX.

DJIEKTPOAUHAMMKA - pazfiesl (U3MKM, H3y4yalolMid CBOMCTBA 3JEKTPOMArHUTHOTO MOJS M €ro
B3aMMOJICICTBHE C 3apsilaMH, CBSI3b AJIEKTPUUYECKUX U MATHUTHBIX SIBICHUH, a TaKXKe dJIEKTPUUECKUN
TOK. Pa3nuuaroT KJIacCHYecKyro, pPENATUBUCTCKYHD M KBAHTOBYIO JJIEKTpOAUHAMHUKH. (OCHOBOU
KJIACCHUYECKOM 3JIEKTPOIMHAMUKY SIBJISIIOTCS ypaBHEHUs: MakcBeia.

DJIEKTPOJMTHYECKON JHCCONMANMeH HAa3bIBAETCS pacmal MOJEKYJ KUCIOT, LIENIOYed U COJIed B
BOJIHOM pPacTBOpPE Ha MPOTHBOIOJIOXKHO 3apsyKeHHble HOHBI. [loyioKHUTENbHBIE MOHBI HA3BIBAIOTCS
KaTHOHAMM, OTpPULIATENbHbBIE — aHHOHaMHU. [IpnunHa qucconnanuy — BO3AE€HCTBUE MOJIIPHBIX MOJIEKYJT
BOJIBI.

DJIEKTPOJIMTAMHU HA3bIBAIOTCS BEIIECTBA (COJIM, KUCIOTHI, OCHOBAHUS), BOJAHBIE PACTBOPHI KOTOPBIX
MPOBOJSAT 3JEKTPUUYECKU TOK. MOJIEKYNBI 3JIEKTPOJIUTOB IO JIEHCTBUEM MOJISPHBIX MOJIEKYJ BOJbI
JUCCOLMUPYIOT — paciaatoTcsl Ha POTUBOIOJIOKHO 3apsyKEHHBIE HOHBI.

DJIeKTPOMATrHUTHAS MHAYKUMS - sIBIEHHE BOZHUKHOBEHU D/]C B MPOBOJHUKE MPHU €0 JBUKECHUU B
MarHMTHOM II0JI€; WM NPU U3MEHEHNHU OKPYXKArOLIEro €ro MarHuTHOro noJjs. Ilpu a3tom B 3aMKHYyTOM
MPOBOSILEM KOHTYpPE, TOMEIIEHHOM B IIEpEMEHHOE MarHUTHOE T10JI€, BO3HUKAET UHTYKIIMOHHBIH TOK.
CM. Takxke 3aKOH 3JIEKTPOMarHUTHON MHAYKLUU.

JJIEKTPOMArHUTHOE B3aMMOAEHCTBME — OTO B3aWMOJCHCTBHE 3apsKEHHBIX TeN. XapakTep
3JIEKTPOMArHUTHOTO B3aMMO/ICHCTBHSI 3aBUCUT OT BBIOOPA CUCTEMBI OTCUeTa. B HEKOTOpPBIX cucTemMax
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OTCYeTa MAarHUTHas KOMIIOHEHTa »JJIEKTPOMAarHUTHOIO B3aMMOAEHUCTBUS He HaOmomaeTcss u
HaOJII01aeTCsl ANEKTPHUUECKOE B3aUMOJICHCTBUE, B APYTUX, HA000POT, MACKHPYETCS FIEKTPUUECKOE, a
Ha0JII0AaeTCsl TOJIbKO MArHUTHOE B3aUMOJICHCTBHE.

DJIeKTPOMarHuTHOe TMoJie - ocobas ¢opma CyIIECTBOBAaHHS MaTepUH, IOCPEICTBOM KOTOPOii
OCYILECTBIIICTCSI B3aUMOJICHCTBHE MEXAY NOKOALIMMHUCA WM ABMKYLIUMHCA DJIEKTPUYECKUMU
3apsaamH.

DJIEKTPOMarHUTHAs BOJIHA — 3TO CBOOOJHOE (OTOpBaBILIEECS OT TOKOB M 3aps0oB) NEpEeMEHHOE
anekmpomaznumuoe none. CyllleCTBOBAaHUE 3IIEKTPOMArHUTHBIX BOJH BBITEKACT W3 VYPAGHEHUL
Makxkcsenna. IlepeMeHHbIE 3IEKTPUUECKOE U MAarHUTHOE I10JIE€ MOT'YT OTPBIBaThCs OT MOPOAMBILUX HX
TOKOB U 3apsIJI0B U, IOJIEPKUBAst APYT APYyra, paclpoCTPaHATHCS B IPOCTPAHCTBE CO CKOPOCTHIO CBETA.
[ToaTromy roBopsT, yTO MakcBeia IpeacKa3al CyLIECTBOBAaHME 3JIEKTPOMAarHUTHBIX BOJH. ['epu
HOJIYYMJI 3TU BOJIHBI SKCIIEPUMEHTANIbHO, a [10noB nocTpou1 nepBblii paguonpUEMHHUK.

DJIEKTPOHHAsI TeOpHsl MeTaJLUIOB Obuia pa3paboraHa HemenkuMm ¢usukom J[lpyne u pa3Buta
rojutaiaAckuM ¢usnkoM Jlopenuom. Teopust oCHOBaHa Ha IEPEHECEHUs IPEACTAaBICHUN KHHETUYECKON
TEOPHH Ta30B Ha «T'a3» CBOOOIHBIX AJIEKTPOHOB B MeTajlie. DIEKTPOHHAS TEOPUs IMO3BOJINIIA BHIBECTH
3akonvl Oma n [ocoyna-Jlenya B MeTamnax, HO CTOJIKHYJAch C PAJOM 3aTpyAHEHUH, MPEoJoJeTh
KOTOpBIE y/1aJ10Ch TOJIBKO KBAHTOBOU (30HHOU) meopuu TBEPAOTO TENa.

DJIEKTPOHBI M ILIPKH — HOCUTEJIX TOKA B [IOJYIIPOBOIHUKAX. DIIEKTPOH, IEPEX0/1s U3 BAJICHTHOM 30HbI
B 30HY NPOBOJMMOCTH, OCTaBJSieT B BaJCHTHOM 30HE HApPYILIEHHYIO BAJEHTHYIO CBSI3b, 110 CBOUM
CBOWCTBaM 3KBUBAJICHTHYIO MOJIOKUTEIILHOMY 3JIEKTPUUECKOMY 3apsy.

DJIEKTPOCTATHKA - pa3/ied JIEKTPOAMHAMUKH, W3YYaIOIIUMN IOJE€ HEMOJBMKHBIX 3apsioB M HUX
B3anMoJieiictBre. OCHOBY 3JIEKTPOCTaTUKHU COCTaBIsAeT 3akoH KysoHa.

OneKTpocTaTUUeCKass MHIAYKIUS - TMOSIBICHHME JJIEKTPUYECKUX 3apsA0oB pa3HOro 3HaKa Ha
IPOTUBOIOJIOXKHBIX YUaCTKaX MPOBOOHUKA WA OUDIEKMPUKA B 9NeKMPOCMAMUIECKOM noJe.
DJleKTpocTaTHyecKasi 3alMTa - 3aluTa IpuOopoB M 000OpYHOBaHUS, OCHOBAaHHAs Ha TOM, YTO
HaNpsHKEHHOCTh 3JIEKTPOCTATUYECKOIO I0JI1 BHYTPU IPOBOJHHUKA paBHA Hyt0. Poib sKkpaHa MoxeT
UTPaTh METAUTHIECKUIN KOPITYC IpUOOpa MIIM METAJITMUECKas CETKA C IOCTATOYHO MEIKUMH STYeHKaMU.
DJIEKTPOCTATHYECKOE I0JIe - BJICKTPUYECKOE I10JI€ HEMOABMKHBIX 3JIEKTPHUECKUX 3apsiioB. DTO
YaCTHBIH CiIydai 2JIEKTPOMAarHUTHOTO NOJIsl. XapaKTepUCTUKAMU 3JIEKTPOCTATUUECKOTO MOJISI IBISIOTCS
HaNpsHKEHHOCTh M TOTEHIUAI.

DJleMeHTaAPHBbIN 3JIEKTPUYeCKHIl 3apsA0 - HaUMEHBIIMH TOJOXKUTENIbHBI WIM OTPHULIATEIbHBIN
AIIEKTPUUECKUI 3apsi]], paBHBIN 110 a0COIIOTHOMY 3HAYEHHUIO 3apsy 2JIEKTpOoHa. 3aps1 1000ro Teaa uiu
YaCTUIIBI €CTh BEJIMUMHA, KpaTHAs dJIEMEHTapHOMY 3apsiy. YacTHIIbI ¢ APOOHBIM 3apsS0M B CBOOOJHOM
COCTOSIHUM HE HaOJII0/1at0TCsl.

DHeprusi, 3amaceHHas B MAcHUMHOM Hnoje Karymku, paBHa W = LI?2, rone | — cuna moka, L —
UHOYKMUBHOCMb KATYIIKH (Cp. ¢ (hopMyIoi KHHETHYEeCKOU sHepruu!).

DHeprus, 3aIaceHHas B YEKTPHIECKOM MoJie Kondencamopa, paaa W = CU%/2, rie U — Hanpsikenpe
Ha KoHJeHcaTope, C — 31eKTPoeMKOCTh KOHeHcaTopa.

JHeprust ®epmu — 3HEprus 3JIEKTPOHOB, 3aHUMAIOIINX MTPU aOCOIIOTHOM HYJIE TEMIIEpaTyphl BEPXHUI
YPOBEHB B 30HE IPOBOJAUMOCTH METAJUIA. PacueT moKa3bIBaeT, UTO JIEKTPOHBI, HAXOASIINECS HA YPOBHE
®epMmu, Jaxxke npu abCOIOTHOM Hyle 00JIaJal0T OTPOMHOM KMHETH4Yeckol 3Heprueid. Ho nBukenue
AJIEKTPOHOB IIPH 3TOM HOCHT HE TEIUIOBOHM XapakTep. I[Ipy HOpMalbHBIX yCIOBHUSAX BKJaJ TEIIOBOTO
JBUKEHHS B OOIIYI0 KHHETUYECKYIO SHEPTUIO COCTaBIIsIeT BenuuuHy He Oonee 1 %. Cm. Taxke 3oHHas
meopus.

AddexTom Xo1a Ha3bIBACTCS BOZHUKHOBEHUE PA3HOCTH NOMEHYUANL08 (INeKmpoOsudcyuleti Cuibl)
MEXy TPaHsAMU MOJIYIIPOBOJHUKOBOM MM METAJUIMUECKOH IUIACTUHKU C TOKOM IIPH IIOMELIEHUH €€ B
mazHumHoe none. Ipdext Xosa npuMeHseTcs A ONpeieeHHs 3Haka U KOHIEHTPaluu HOCUTeNel
TOKa, a TAK)KE B U3MEPUTEIBHOM TEXHUKE (I U3MEPEHUS UHOYKYUU MACHUMHOZ0 NOJIA).

15. OCOBEHHOCTHU PEAJIM3AIIMU JUCHUIIJIMHBI JI1s1 UHBAJIMJIOB U JIMI C
OI'’PAHUYEHHBIMU BO3MOKHOCTSAMMHU 310POBbAA

B cootBeTcTBHM € MeTOAMYECKMMHU peKoMeHaanusaMu MunoOpHayku P® (ytB. 8 anpenst 2014 r. Ne AK-
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44/05BH) B Kypce TpEArnojiaraeTcsi UCIOJIb30BaTh COIMAILHO-AaKTUBHBIC W PEBICKCUBHBIE METOJIbI
00y4YeHHsl, TEXHOJIOTUU COIMOKYIbTYpHOU peabmmuranuu odydaromuxcs ¢ OB3 ¢ menpio oka3aHus
MOMOIIH B YCTAHOBJICHUH MOJTHOLEHHBIX MEKIMYHOCTHBIX OTHOLICHHH.

OOyyeHue Ml C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSl OCYHIECTBIIIETCA C Y4ETOM
VH/UBUYAJIBHBIX NCUXO(U3MUECKUX OCOOEHHOCTEH, a JUId HMHBAIMJOB TaKK€ B COOTBETCTBUHU C
MHAMBUYaJIbHON NporpaMMoi peaduiIuTaluy HHBAINU/IA.

Jast auI ¢ HapylIeHHueM CcJIyXa BO3MOXHO MpelocTaBiieHne HMHGOpMaluu BU3YaJbHO (KpaTKUN
KOHCIIEKT JICKUIUWA, OCHOBHAs W JOIMOJHUTEIbHAs JUTEpaTypa), HA JICKIMOHHBIX U MPAKTHUYECKUX
3aHATHUAX  JOIYCKaeTcsi NPUCYTCTBHE AaCCUCTEHTa, a TaK JKe, CypJONEepEeBOJAYUKOB U
TU(DIOCYpIOTIEPEBOTUUKOB.

OLIGHKa 3HAHUI CTYACHTOB Ha IMPAKTHUYCCKUX 3aHATUAX OCYHICCTBIACTCA HAa OCHOBC IMMCBbMCHHBIX
KOHCIICKTOB OTBETOB Ha BOIIPOCHI, IMCbMEHHO BBIITOJIHECHHBIX IIPAKTHYCCKUX BaﬂaHHﬁ.

Jloknan Tak e MOXeT ObITh IpeIocTaBlieH B MUCbMEHHOW (opme (B Buae pedepara), mpu 3TOM
TpeOOBaHUS K COJAEPKAHUIO OCTAIOTCS TEMH K€, a TpPeOOBAaHUS K KayecTBY HM3JIOKEHHS Marepuana
(TTOHATHOCTB, KAYECTBO PEYH, B3aUMO/ICHCTBHE C AyIUTOPHEH U T. ) 3aMEHSIOTCS HA COOTBETCTBYIOIIIE
TpeOoBaHuUsl, NMPEIbIBISEMbIE K IMHCBMEHHBIM paboTam (KauecTBO O(OpPMIICHHS TEKCTa M CIHCKa
JUTEPATyphl, TPAMOTHOCTD, HAINYHE WILTIOCTPAIIMOHHBIX MAaTEPHAIIOB U T.1I.).

C y4eroM COCTOSHUS 3/I0pOBbsl IPOCMOTP KHMHO(QMIbMA C IMOCIEAYIOIIMM aHAJIM30M MOXXET OBITh
IIPOBEJIEH JJIOMa (HarpuMep, Npu HEOOXOAUMOCTH JONOJHUTENbHON 3BYKOYCHIMBAIOILIEH anmapaTypsl
(HaymHHMKHM)). B Takom ciydae CTYAEHT NpeAOoCTaBiseT NMUCBbMEHHBIM aHaJnM3, COOTBETCTBYIOLIMM
IpeIbABISIEMBbIM TPEOOBAHUSAM.

[TpomMexxyTouHast aTTecTalys AJs JHI[ C HApYIIEHUSIMU CITyXa MPOBOJUTCS B MUCbMEHHOU Gopme, mpu
ATOM HCIOJNB3YIOTCA 00IIMe KpuTepuu oleHuBaHus. [Ipu HE0OXOAMMOCTH, BpEeMsl MOJATOTOBKH Ha
3a4eTe MOXKET OBITh YBEIUYCHO.

JIyist TUII ¢ HApYLIeHHeM 3PeHH s TOITYCKASTCs ayAnalIbHOE TPE0CTaBICHIE HHPOpMaIUH (Harpumep,
C HCIIOJIb30BAaHMEM TMPOTPaMM-CHUHTE3aTOPOB pEeYH), a TaK K€ HCIOJb30BaHUE Ha JICKIHIX
3BYKO3AIMHCHIBAIONINX YCTPOUCTB (AMKTO(GOHOB M T.xI.). JlomycKaeTcsl MPUCYTCTBUE HA 3aHSTHSIX
ACCHCTeHTa (TIOMOIIIHMKA), OKA3bIBAIOIIETO 00YJYArOIIUMCS HEOOXOIMMYI0 TEXHUYECKYIO MTOMOIIIb.

OrneHka 3HaHMN CTY/IEHTOB HA CEMHUHAPCKUX 3aHATUSIX OCYIIECTBIISETCS B YCTHOU QopMme (Kak OTBETHI
Ha BOIPOCHI, TaK M MpakTHUecKue 3anaHus). IIpm HeoOXxonumocTH aHaimu3a (UIbMa MOXKET ObITH
3aMEHEH OIMCAaHUEM CUTYallud MEXITHHUYECKOIO B3aUMOJICHCTBUS (HAa OCHOBE OIbITa PECHOH[IEHTA,
XYA0KECTBEHHON JIUTEPATYpPhI U T.J.), TO3BOJISAIOIIUM OLIEHUTh CTENIEHb CPOPMHUPOBAHHOCTH HABBIKOB
BJIQ/ICHUS METOJIaMU aHaJu3a U BBIABICHUS CHEUMPUKU (YHKIIMOHUPOBAHUS U Pa3BUTHS NCHUXUKH,
NO3BOJISIOIIMMHU  YYUTHIBATh BIMSHME 3THUYECKUX (akTopoB. [Ipu mpoBeseHUH MPOMEKYTOUHOMH
aTTecTalliy JJi JIMI C HapylIeHUEM 3pEeHHs] TECTUPOBAHUE MOXET OBbITh 3aMEHEHO Ha YCTHOE
cobece10BaHUE MO BOIIPOCAM.

Jlnna ¢ HapyumieHHUsIMH ONOPHO-ABUIATEJBHOI0 aNNapara HE HYXAAIOTCS B 0COOBIX (opmax
IpeoCcTaBlIeHs yueOHbIX MaTepraioB. OJIHAKO, C y4€TOM COCTOSIHUS 370POBBS YaCTh 3aHATHI MOKET
ObITh peal30BaHa AUCTAaHIMOHHO (nmpu momomu cetu «MHTepHeT»). Tak, mpu HEBO3MOXKHOCTHU
MIOCEILIEHM JIEKIIMOHHOTO 3aHATHS CTYACHT MOYKET BOCIIOJIB30BATHCS KPATKUM KOHCIIEKTOM JIEKIUH.

HpI/I HEBO3MOXHOCTH TIIOCCHICHUA MMPAKTUYCCKOr0o 3aHATHA CTYACHT MOOJDKECH MPEAOCTAaBUTH
MHMChbMEHHBIN KOHCIIEKT OTBETOB Ha BOIIPOCHI, TIMCbMCHHO BBIIIOJIHCHHOC IMPAKTUYCCKOC 3a/JaHHUC.

Jloknan Tak ke MOKeT OBbITh NMpEeAOoCTaBiIeH B MUCbMEHHOW (opme (B BHIE pedepara), MpU I3TOM
TpeOOBaHUS K COJEPKAHUIO OCTAIOTCS TEMH K€, a TPeOOBaHUS K KAaueCTBY M3JIOKEHHS MaTepualia
(TOHSATHOCTb, KAUECTBO PEYH, B3aUMOJIEUCTBHUE C ayIUTOPUEH U T.J.) 3aMEHSIFOTCS] HA COOTBETCTBYIOIINE
TpeOOBaHUs, NMPEABSABIsIEMblE K NMHUCBMEHHBIM paboTaM (KadecTBO O(GOpPMIIEHHS TEKCTa U CIIHMCKa
JUTEpPaTyphl, TPAMOTHOCTh, HAJTMYKE WILTIOCTPAIIMOHHBIX MaTEpUAJIOB U T.1I.).

[TpomMexxyTouHast aTTeCTAIMsl AJIs JTUI] C HAPYIIEHUSIMU OMOPHO-BUTATEILHOTO anmapaTa IpOBOAUTCS
Ha OOIMX OCHOBAaHHSIX, MPH HEOOXOAMMOCTH TMpOIEeaypa 3adeTa MOXKET OBITh pealn30BaHa

23



JTUCTAaHIIMOHHO (HAIpUMep, PH MTOMOIIH MPOTpaMMbI Skype).

st 3TOro 1O T0rOBOPEHHOCTH C MPENO/IaBaTesieM CTYACHT B ONPEIeIEHHOE BpEMs BBIXOJUT Ha CBA3b
JUIsL TIPOBENIEHUsl IpOLEAyphl 3aueTa. B Takom ciydae 3adeT chaercs B BHJE coOeceloBaHUS IO
BompocaM (CM. OpMBI MIPOBEICHUS MTPOMEKYTOUHON aTTECTAI[MH IS JIUI[ C HAPYIICHUSAMH 3PCHHUS).
Bonpoc u npaktuyeckoe 3ajiaHue BRIOUPAIOTCS CaMUM ITPETofaBaTesieM.

[Ipumeuanue: DoHABI OLIEHOYHBIX CPEACTB, BKJIIOYAIONIME THUIIOBBIE 3aJlaHUSI U METOJAbl OLICHKH,
KPUTEpUU OIICHUBAHMS, TIO3BOJSIONINE OLEHUTh PE3YJIbTaThl OCBOCHHS JAHHON AMCLUILIMHBI
obyuatouumucsa ¢ OB3 moryt Bxoauts B coctaB PII]] Ha mpaBax OTAEIBHOTO JOKYMEHTA.
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