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

— OBJIaICHHC 0a30BBIMH 3HAHHAMU (bYHI[aMeHTaJ'H:HBIX pas3aciioB (1)I/I3I/IKI/I, H€O6XOI[I/IMBIMI/I JJIA
OCBOCHU (1)I/I3I/I‘IGCKI/IX OCHOB B JAJICPHBIX PCAKTOpax U MaTepuaiax,

3agaum u3ydeHusl JUCHUIIHHBI:

— W3y4YCHHE TEOPUHU IO TEMaM: MEXaHMKa, DJIEMEHTHI PEISATHBHCTCKOM MEXaHUKH, KOJeOaHHS U
BOJIHBI;

— MoJekylspHas (U3MKa U OCHOBBI TEPMOJMHAMHUKHU, AJIEKTPUYECTBA U MarHeTH3Ma, ONTUKU U
aTOMHOU (PU3HKHU;

— pa3BUTHE HABBIKOB PELICHMA 337a4 110 JaHHBIM TeMaM;

— OCBOCHHE IOCTAHOBKH M MPOBEACHUS (PU3NIECKUX IKCIIEPUMEHTOB;

— TOJyYeHHe NMPAKTHYECKUX HABBIKOB MO0 00pabOTKe W MHTEPIPETALUN PE3YIbTaTOB SKCIEPUMEHTOB
B IIPOLIECCE BBIMIOJIHEHUS 1a00paTOPHBIX padoT;

— pa3BUTHE KYJIBTYpPHl MBIIUICHUS (CHOCOOHOCTH
uH(popManun);

— pPa3BUTHE MPAKTUYECKUX HABBIKOB JIOTUYECKU BEPHO, ApPTyMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO U
MUCBMEHHYIO PEYb.

K 0000IIeHnIo, aHaau3y, BOCIPHUATHIO

2. MECTO TUCLMILIUHBI B CTPYKTYPE OBPA3OBATEJIbLHOI ITPOTPAMMUBI (nauee
— OIT) CHELIUAJIUTETA

Jucuurnnuna peanu3yeTcss B paMKax 00s3aTeIbHOM YacTU M OTHOCUTCS K €CTECTBEHHO-HAYUYHOMY
MOJIYJIIO.

s ocBoeHUs JUCHMIUIMHBI HEOOXOAMMBI KOMIETEHIMH, C(OPMHUPOBAHHBIE B paMKaxX H3ydeHUs
CIEAYIONMX AUCHUIUIMH: «MaTeMaTuyeckKuil aHalu3y», «AHaTUTHUYECKas TeoMeTpus», «JIuneitHas
anredpar.

JIMCUUIUIMHBL W/MIM TPAaKTUKH, JUIS KOTOPBIX OCBOEHHE MAHHOM JMCHUIUIMHBI HEOOXOIMMO Kak
npenuecTsyromiee: «O6mas gpusuka (BOJIHBL, ONTHKA U aTOMHAs (PU3HUKA)».

JucuumimHa u3ydaercs Ha 2 Kypce B 3 ceMecTpe.

3. HEPEYEHbDb [INTAHUPYEMBIX PE3YJBTATOB OBYYEHUSA 11O JUCHUIIJIMHE,
COOTHECEHHBIX C INTAHUPYEMBIMMU PE3YJIBbTATAMUN OCBOEHUA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

B pesynbrare ocBoenus OIl cnenmanurera OOydYaroLIMiics OODKEH OBIAAETh CIEAYIOIIMMU
pe3ysbTaTaMi 00y4eHHs MO0 AUCIUILIINHE:

Koanl HaumenoBanue Koa n HamMeHOBaHUe HHAUKATOPA
KOMIIeTeH il KOMIIETeHIINH JOCTHIKEHUS KOMIIeTeHIMH
OIIK-1 Croco0eH ucnonp30BaTh 3-OI1K-1 3HaTh: 0a30BbIE 3aKOHEI

0a30BbIE€ 3HAHUA

€CTCCTBCHHOHAYUYHBIX JUCHUIIJIMH; OCHOBHEIC

C€CTCCTBCHHOHAYYHbIX MaTeMaTHUYCCKUEC 3aKOHbI, OCHOBHBLIC d)HBHqCCKI/IC
JUCIHUIIIINH B ABJICHUA, ITPOLECCHI, 3aKOHBI U I'PaHUIIbI UX
HpO(pCCCHOHaHBHOﬁ OPpUMECHUMOCTH,; CYIIIHOCTb OCHOBHBIX

ACATCIIBHOCTH, IIPUMCHSATH
METOAbI MATEMATHYCCKOT'O
aHaJIM3a U MOACIIUMPOBAaHUs,
TCOPCTUUCCKOTO U
OKCIICPUMCEHTAJIBHOT'O
HUCCICIOBAaHUA

XHMUYECKHUX 3aKOHOB M SIBJICHUM; METOIBI
MaTeMaTU4eCKOr0 MOJEIUPOBAHMS,
TEOPETUUECKOTO U IKCTIEPUMEHTAIIBHOTO
HCCIIETOBAHUS

V-OIIK-1 YMeTh: BRISIBISTH
€CTECTBEHHOHAYYHYIO CYHTHOCTh MPOOIIeM,




BO3HHUKAOIIHNX B X0J1€ MPOeCCHOHATIBHON
JeSATEIbHOCTH, PUBJIEKATh JIs1 UX PELICHUS
COOTBETCTBYIOIIHHI (PU3UKO-MaTEMATHICCKUN
amnmnapar,

B-OIIK-1 Bianetrs: MaTeMaTHUYE€CKUM allapaToM
JUTsL pa3pabOTKU MOJIEJIeH MPOIIECCOB U SIBJIICHUM,

peLIeHus IIPAKTUYECKUX 3a7a4
npodecCHOHATLHON  JEeSITENFHOCTH, HaBBIKAMH
UCIIONIb30BAaHUSI  OCHOBHBIX  00IIE(U3UUECKUX

3daKOHOB U NPUHIHUIIOB,

YKE-1

Crioco0O€eH HCIIO0JIb30BaTh
3HaHUuA

3-YKE-1 3HaTL: OCHOBHEIE 3aKOHBI

€CTCCTBCHHOHAYYHBIX
AUCHUIUINH, IPUMCHSATH
METOAbI MATEMATHYCCKOI'O
aHaJIM3a U MOACIIMPOBAHNA,
TCOPECTUICCKOI'O U
OKCIICPUMCHTAJIBHOT'O
HCCICOOBaHUA B
IIOCTABJICHHBIX 3agadax

€CTECTBEHHOHAYYHBIX TUCIUILUINH, METO/IbI
MaTEMaTUYECKOI0 aHaJIu3a U MOJEIMPOBAHUS,
TEOPETUYECKOT0 U IKCIIEPUMEHTAIIBHOTO
UCCJIEI0BAHMS,

V-VYKE-1 ymeTh: HCIOJIb30BaTh MaTEMaTHYECKUE
METO/1bl B TEXHUYECKUX MPUIIOKEHUSIX,
paccunuThHIBaTh OCHOBHBIEC YHCIIOBBIE
XapaKTEPUCTUKU CITy4YalHbIX BEJIMYUH, PEIIATh
OCHOBHBIE 337]Ja4M MaTEMAaTUYECKOW CTaTUCTUKHU;
pelaTh TUMOBBIE PACUETHBIC 33/1a4H;

B-VYKE-1 Bnagets: MeTrogamMu MaTeMaTHYECKOTO
aHaJM3a M MOJIETMPOBAHUS; METOJAMHU pELICHUs

3a7ay  aHaJM3a M pacyeTa  XapaKTEPHCTHK
(U3MUECKUX CHUCTEM, OCHOBHBIMU IpHEMaMH
o0paboTku AKCIEPUMEHTATbHBIX JTAaHHBIX,
METOJIaMH paboThI c NPUKITaIHBIMU

IIPOTPaMMHBIMU IIPOJTYKTaMHU;

4. BOCIUTATEJBbHBIN MOTEHIUAJ JTUCIUILIUHBI

Hampasnenus/uenu 3ana4yn BocruTaHus (KOx) BocnurarensHbIi NOTEeHIHAI
BOCIIMTAHHUS JUCLMILINH
NHTtennexryansHOE Coznanue ycioBui, Hcnons30BaHKne BOCIIUTATEIBHOTO
BOCIIUTaHHE obecneunBaromux GopMUpOBaHHUE | MOTEHIMAIA JUCIUIUIMH

KYJbTYpPbl YMCTBEHHOTO TpyZa
(B11)

T'YMaHHUTapHOTO,
€CTECTBEHHOHAY4YHOTO,
o01enpodecCHoOHAbLHOTO U
poeCCHOHATLHOTO MOAYIS JJIst
(bopMHUpOBaHUS KYIBTYPHI
YMCTBEHHOT'O Tpy/Jia MOCPEACTBOM
BOBJICYCHUS CTY/ICHTOB B ydeOHBIC
HCCIIEI0BATEIICKUE 3a/1aHus,
KypCOBbI€ pabOTHI U Jp.

[TpodeccuonanbHOe U
TPYIOBOE BOCITUTAHUE

Coznanue yciosui,
o0ecnieunBaOIUX (OPMUPOBAHUE
r7TyOOKOr0 TOHUMaHHMS
COLIMAJIbHOW POJIH Mpodeccuu,
MO3UTUBHOM U aKTUBHOM
YCTaHOBKH Ha IICHHOCTH
n30paHHON CIeUaNbHOCTH,
OTBETCTBEHHOI'0 OTHOILEHUS K
npodeccroHabHOM

1. Ucnionp3oBanue
BOCITUTATEILHOTO TTOTCHITHAJIA
JTUCIUILTAH €CTE€CTBEHHOHAYYHOTO
1 001menpodecCuoHaAIBHOTO
MOJIYJIS JUISL:

- (hopMHpOBaHUS TTO3UTHBHOTO
OTHOIIICHUS K npodeccuun
HWHXXeHepa (KOHCTPYKTOpa,
TEXHOJIOTa), TOHUMAHUS €€




nesrenbHOCTH, TpyAy (B14)

COLIMAJIbHON 3HAYMMOCTH U POJIU B
o0IIecTBe, CTPEMIICHHS CIIEA0BATh
HOpMaM MpodheCcCUOHATEHOMN YTHKH
MOCPEACTBOM KOHTEKCTHOTO
oOyueHus1, pelieHus! MPaKTUKo-
OPUEHTUPOBAHHBIX CHTYAIIHOHHBIX
3ajauy;

- (hopMUpOBaHHS YCTOMYUBOTO
uHTEpeca K mpodeccuoHaIbHOM
IEeITEILHOCTH, CIIOCOOHOCTH
KPUTHYECKH, CAMOCTOSITEIIbHO
MBICITUTh, IOHUMATh 3HAYUMOCTh
npodeccuu nocpecTBOM
OCO3HAaHHOTI'0O BbIOOpA TEMATUKU
MIPOEKTOB, BHIMOJHEHUS ITPOEKTOB C
nocieayoue myoInyHom
Mpe3eHTalMel pe3yabTaToB, B TOM
YuCiie 000CHOBAHUEM HX
COIMAITLHOW U TTPAKTUYECKON
3HAYUMOCTH;

- (popmupoBaHUS HABBIKOB
KOMaHIHOU pabOTHI, B TOM YHCIIC
peanu3anuu pa3InuHbIX
MIPOEKTHBIX poJier (Jmuep,
UCIIOJIHUTEIIb, aHAIUTHUK U TIP.)
MOCPEACTBOM BBIMIOTHCHHSI
COBMECTHBIX ITPOCKTOB.

2. cnonwp3oBanue
BOCITUTATEIILHOTO IMOTCHITHAJIA
TUCIUILTUHBI « DKOHOMUYECKHUE U
MIPABOBBIE OCHOBBI MEUITUHCKOM
JeSITeNbHOCTHY, « JKOHOMUYECKHE
Y TIPABOBBIC OCHOBBI
npodeccnoHaNbHOMI
NEATEIIbHOCTHY, «YIpaBJICHUE,
OpraHu3alys 1 MIaHUPOBAHHE
MIPOU3BOJICTBAY U JIP. JUIS:

- (opmMupoBaHUS HABBIKOB
CUCTEMHOTO BUJICHHS POJIA U
3HAYUMOCTHU BbIOpaHHOU
npodeccuu B colraIbHO-
HSKOHOMHYECKUX OTHOIIEHUSX
yepe3 KOHTEKCTHOE 00ydYeHHe

5. OFbEM JUCHUILIMHBI B 3AYETHBIX EJUHUIAX C YKAZAHUEM KOJIMYECTBA
AKAJEMHAYECKHNX YACOB, BBIAEJEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIIMXCS C MIPEMNOJABATEJIEM (IO BUIAM 3AHSITHIN) U HA

CAMOCTOATEJBHYIO PABOTY OBYYAIOIIIUXCSA

Buj padorsl

KoandecTBo 4acoB Ha BHJ
padoThI MO ceMecTpaM:




KonTakTHas padoTa o0yuyarommuxcsi ¢ npenogasaresiemM

AYyIUTOpHBIE 3aHATHS (6ce20) 96
B tom unciie:
JeKyuu 32
npakmuyecKue 3aHamus 32
(u3 Hux 6 popme npaxmuyeckoil nOO20MoGKL)
1abopamopHvle 3aHAMuUsL 32
(u3 Hux 6 popme npaxmuyeckoil nOO20MOoGKL)
IIpomexyTOUHASI ATTECTANMSA
B tom uncie:
9K3AMEH 36
CamocTosiTesibHasi padoTa 00y4yarommxcst
CamocrosiTeibHas padoTa o0yuyawommxcs (6cezo) 84
Bcero (uachr): 216
Bcero (3aueTHble eTUHMIBI): 6
6. COAEP’)KAHUE JANCIHUIIJINHBI, CTPYKTYPUPOBAHHOE no TEMAM
(PABAEJIAM) C VYKA3ZAHUEM OTBEJAEHHOI'O HA HHUX KOJHUYECTBA

AKAJJEMAYECKHX YACOB Y BUJIOB YYEBFHBIX 3AHATHI

6.1. Pazoenvt Oucyuniunsl u mpyooemKoCHib HO 6UOAM YUEOHBIX 3aHAMUIL (6 AKAOEMUUECKUX

yacax)
Henens | Ne HaumenoBanue pazaesia /TeMbl AU CHUILIMHBI Buabl yueOHol padoThl
n/n
Jlex|IIp|J1a6|Bueayn|CPO

1-4 |1. |DjekTpHYecTBO 12 (12| 12 - 28
1 1.1.|ITone HEMOABMIKHBIX 3apsA0B B BAKyyMe 2 |22 - 6
2 1.2.|ITone HeMOABMKHBIX 3apsI0B B AUIIEKTPUKE 2 |22 - 6
3 |1.3.|IIpoBOAHMKHU B 3JIEKTPUUYECKOM I10JI€ 4 1414 - 8
4 |1.4.|DHeprust 21eKTPHUECKOTO MOJIS 4 14 4 - 8
5-16 |2. |Marnerusm 20 20| 20 - 56
5,6 |2.1.|ITone MOCTOSIHHOTO TOKA B BAKYYME 2 | 2] 2 - 6
7 |2.2.|MarauTHOE TIOJIe B BEIIECTBE 2 |22 - 6
8,9 |2.3.|TlepeMenHOE HIEKTPOMATHUTHOE TIOJIE 2 |22 - 6
10,11 |2.4.|DnexTpuueckue KoueOaHus 2 (2|2 - 6
12 |2.5.|IlepemeHHbII TOK 2 2] 2 - 8
13,14 |2.6.|/IBmxeHue 3apsHKEHHBIX YaCcTHUIL B ANEKTPUUIECKUX U 2121 2 i 3

MarHUTHBIX TOJISIX
15 |2.7.|DnekTpHuuecKkuii TOK B METAIUIAX W TIOJIYIPOBOJIHHUKAX 4 1414 - 8
16 |2.8.|DnexTpuuecknii TOK B razax 4 1414 - 8
Hroro 3a 3 cemectp: 32 (32 32 - 84
Bcero: 32132 32 - 84




Ipum.: Jlex — nexyuu, Ilp — npakmuueckue 3ausamus / cemunapsl, Jlab — nabopamoprvle 3aHamus.,
Bueayo — sneayoumopnas konmaxmuas paboma, CPO — camocmosamenvuas paboma o0y4arouuxcs,
1111 — npakmuueckas noo2omosxa.

6.2. Cooeprcanue oucyuniunsl, CHpyKmypuposantoe no pazoeaam (memam)

Jlexyuonnwiii Kypc

Heneas HaumenoBanue
Ne |pa3gesa /Tembl Conep:xkanue
AUCHHILTHHBI
1-4 DJIeKTPHYeCTBO
1 |1.1.|TTone HEMOABUKHBIX Onexrpuuecknii 3apsaa. CBONWCTBA IIEKTPUYECKUX 3aPAI0B.
3apsI0B B BaKyyMe 3aKkoH coxpaHeHus 3apsna. Toueunslii 3apsan. 3akoH Kyiona.
2 |1.2.|Tlone HemOABMKHBIX Onexrpudeckoe nose. Hanps»eHHOCTb 2JIEKTPUYECKOIO
3apsioB B qudiekTpuke | 1071, CHila, NelicTBYIOMas Ha 3aps/l B SIICKTPHYECKOM II0JIe.
[IpyuHIHMI cyneprno3unuu noJen.
3 |1.3.|lIpoBoxuuku B IToTok BekTOpa HanpsbkeHHOCTH. Teopema I'aycca ns
IEKTPHUYECKOM IIOJIE BEKTOpa HanpskeHHOCTH. O0beMHasl, HIOBEPXHOCTHAS U
JWHENHas! IJI0THOCTH 3apsaaoB. Ilone 3apskeHHbIX
LUINHIPUYECKUX U CHEPUUECKUX IIOBEPXHOCTEMH, 10JIe
OJIHOM M ABYX IUI0ocKocTel. [lone 3apskeHHoro mapa.
JuBeprenuus BeKTopa HanpsbkeHHocTH. Teopema INaycca s
BEKTOpA HAINPSHKCHHOCTH B U epeHnmaibsHoi popme.
4 |1.4.|Dueprus ITorennunaneHoe none cuil. Llupkynsanus BeKTopa
3JIEKTPHYECKOTO OIS HaIpsHKEHHOCTH 3JIeKTpudeckoro noss. Teopema
LUPKYJALNAN BEKTOpa HapshHKEeHHOCTU. PoTop BekTopa
HanpspbkeHHocTH. Juddepennuansaas GopMyIupoBKa
noreHuanbHoro nond. Iorenuuan. Cesase Mexny
MOTEHIAJIOM U BEKTOPOM HAIPSKEHHOCTH.
OKBHIIOTEHIIMAJIbHBIE TIOBEPXHOCTH.
5-16 |2. |MarHeTrusm
5,6 [2.1.|TTone nocrosiHHOro Toka |B3auMozencTBie TokOB. MarnuTHoe mosie CBoiicTa
B BAKyyMe MarHuTHoro nons. Marautnas unaykuus. Cuna Jlopenua.
[IpyuHIMI cynepno3uyuy MarHUTHBIX TOJIEH.
7 12.2.|MarauTHOE TIONE B 3akoH buo-Casapa. Teopema I'aycca aist BeKTOpa MarHUTHOM
BEIeCTBE UHAYKIUH. JIUBEpreHIys BEKTOpa MarHUTHON MHIYKIUH.
ITone npsimoro Toka. ITone B IeHTpe U Ha OCU KPYTOBOTO
Toka. TeopeMa 0 HUPKYJIALUN BEKTOPA MarHUTHON
unaykuun. Ione conenonna u ropounna. 3akoH Ammepa.
KoHTyp ¢ TOKOM B OTHOPOJHOM M HEOJTHOPOJHOM MarHUTHOM
I0JI€: BPAIATENIbHBIA MOMEHT, SHEPIHs, CUIIA, JCUCTBYIOIIAs
Ha KOHTYpP B HEOJJHOPOJHOM MAarHUTHOM nouie. Pabora npu
IepeMEIEHUH KOHTYPa ¢ TOKOM B MArHUTHOM TIOJIE.
8,9 |2.3.|Ilepemennoe MarneTtuku. TokH IPOBOJAUMOCTH U TOKA HAMAarHH4YEHUS
3IIeKTpOMArHuTHOE mojte |(MOICKyApHbIe Tokn). HamarumuenHocTs. Ilone B
MarHeTHkax. Teopema o LIMPKyJISALMHA BEKTOpa
HaMarHu4eHHoOCTH. HanpskeHHOCTh MarHUTHOTO MOJIS.
Teopema 0 IMPKyIAIUHY BEKTOPA HANIPSHKEHHOCTH.
MarsuTHas BOCIPUMMYUBOCTb. MarHuTHasi IPOHUIIAEMOCTb.
VcnoBust BOSHUKHOBEHUSI OObEMHBIX TOKOB HAMAarHUUEHHUS.
YciioBus Ha TpaHuIEe pasfielia IByX MarHeTHKOB.




10,11 |2.4.|2nexrpuucckue MarsuTHbIE CBOMCTBA BEIIECTBA. MarHNTOMEXaHUYECKHE
KOJIeOaHus aBeHus. ['mpomarautHoe oTHOmEHUe. OnbIT DUHINTEHA U
ne-Xaaca. OnbIT bapHTTa.

12 |2.5.|IlepemenHblii TOK MarnuTHbsle MOMEHTBI aTOMOB U MoJIeKyJ1. Omnbit ITepHa n

I'epiaxa.
13,14 |2.6.|ABmkenue 3apsoxennpx  |/Ma-, mapa- u deppomarnernku. lpupona nuamMarueTisma u
YaCTHI[ B IeKTpUdeckux |1apamarernsma. deppomarnernsm. OCHOBHAs KpHBas
1 MArHHTHBIX ITOJISIX HaMarHn4eHus. MaruntHoe Hacelenue. I'ncrepesuc.
Ocrarounoe Hamaranuenue. KospuurusHas cuia.
Marnutoctpukuus. [Ipupona peppomarnerusma. Touka
Kropu. Aatudeppomaraerusm.

15 [2.7.|Dnexrpuuecknii Tok B |[FIBICHUE 3MEKTPOMArHUTHON MHAYKIHH. Onbit Dapajes.
MeTaLIax U IIpaBuno Jlenna. 9/1C nnnykuuu. IloTokocuemnenue
I10JTyIIPOBOHHKAX (TTOJTHBIA MATHUTHBIN TTIOTOK).

16  [2.8.|Dnekrpuuccknii Tok B |[“1BICHHE caMoMHAYKIMK. MHyKTHBHOCTD. MHIYKTHBHOCTH
rasax conenHoupa. IJ{C camonnaykuuu. Bzaumuast uHIyKIusl.

B3anmnasg mHAYKTUBHOCTE. TeopeMa B3aMMHOCTH.

Hpaxmuuecxue/ceMuHapCKue SAHAMUA

Henean HaunmenoBanue
Ne |(pasnena /Tembl Copepxanue
AUCHHUILINHBI
1-8 |1. [DaexkTpuuecTBO
1,2 |1.1.|TTone Hemompukupx | DICKTpHYCCKuUii 3apsii. CBOMCTBA JIEKTPHICCKUX 3aPS/IOB.
3apsII0B B BAKYYMe 3akoH coxpaHeHus 3apsana. Toueunsrii 3apsia. 3akoH Kymnona.
3.4 |1.2.|[TTone HenomBukHpIX | DIEKTpHYECKOE mose. HanpsuikeHHOCTD IEKTPHIECKOrO MO
3apsIIOB B Cuna, eficTByOIas Ha 3apsij B dJIEKTPUUECKOM I0JIE.
JIUDTICKTPHKE [TpuHIIMIT CynepnoO3UIIUU TTOJIEH.
56 |1.3.|[IpoBoaHuKY B [Torox BexTOpa HanpsbkeHHOCTH. Teopema I'aycca muis BexkTopa
JIEKTPHUYECKOM mojie | HATIPSKCHHOCTH. OObeMHas1, MOBEPXHOCTHAS U JIMHEHHas
IJIOTHOCTH 3apsaoB. [Tose 3apsKeHHBIX TUIMHIPUYECKUX U
cepruiecKux MOBEPXHOCTEH, 10JIe OJJHON U IBYX IJIOCKOCTEH.
[Tone 3apspxkeHHoro mapa. /luepreHus BeKTopa
HanpspkeHHOCTH. Teopema ["aycca 1 BeKTOpa HapsHKEHHOCTH
B ¢ depeHnnanbHoi hopme.
7.8 |1.4.|3neprus [TorenunansHOE nosie cuil. Llupkysiuyst BeKTopa
SIIEKTPUYECKOro mous | HAIPAKEHHOCTH SIEKTPHIECKOro 1ojist. Teopema LUpKyIALIIH
BEKTOPA HAIIPSHKEHHOCTH. POTOp BEKTOpa HaNpsyKEHHOCTH.
Huddepenunansras GopMyaupoBKa MOTEHIIMAIBHOTO MOJIS.
[Torenunan. CBsA3b MEXAY NOTEHIIMAIIOM U BEKTOPOM
HANPSDKEHHOCTH. DKBUMOTEHIIUAIbHBIE TOBEPXHOCTH.
9-16 |2. |MarneTusm
9,10 |2.1.|TIone nocrosHHOrO B3anmopeiictBue TokoB. MarautHoe nosne CBoiCcTBa
TOKa B BAKYyMe MarHuTHOro nojs. MarautHast naaykuus. Cuia JlopeHua.
[IpuHIMI Cyneprno3uiMm MarHUTHBIX TOJIEH.
11,12 |2.2.|MarrutHoe mosne B 3akon bno-Casapa. Teopema I'aycca 111 BEKTOpa MarHUTHOM
BEILECTBE WHIAYKIWW. JIMBEpreHnyst BEKTOpa MAarHUTHOM MHAYKIuu. [loe
npsimMoro Toka. Ilosne B ieHTpe 1 Ha OCH KpyroBOI'O TOKa.
Teopema 0 HUPKYJIALMU BEKTOPAa MarHUTHOW MHyKIuu. [lone
cojieHoM1a U Topouza. 3akoH Ammepa. KoHTyp ¢ Tokom B
OIIHOPOJAHOM U HEOAHOPOJHOM MarHUTHOM IIOJIE:
BpalllaTeJIbHbIF MOMEHT, SHEPI'Us, CUJIa, AEUCTBYIONIAsl HA




KOHTYpP B HEOJHOPOJHOM MarHUTHOM moJie. PaboTa npu
NepeMENICHIN KOHTYpa C TOKOM B MarHUTHOM TI0JI€.

13,14

2.3.

IIepemenHoe
JIEKTPOMAarHUTHOE

Marnetuku. TOKH IPOBOAUMOCTH M TOKM HAMarHM4EHUs
(Monexynspuble Tokn). Hamarunuennocts. [loe B MarneTukax.
Teopema 0 HUPKYIAUN BEKTOpPAa HAMAarHUYEHHOCTH.

I10JIC

HarnpsixeHHOCTh MarHUTHOTO 1OJs. TeopemMa 0 LMpPKyYIALUA
BEKTOpa HAINPSHXKEHHOCTH. MarHuTHasi BOCIPUUMYHUBOCTb.
MarnuTHasi NPOHULIAEMOCTbD. Y CJIOBUSI BOSHUKHOBEHUS
00bEMHBIX TOKOB HAMarHM4eHUsI. Y CJIOBUS Ha TPAHUIIC pa3iesia
JIBYX MarHeTHKOB.

15,16

2.4.

DNEeKTpUYECKUe
KoJeOaHus

SBneHue 31eKTpoMarHuTHOW UHAYKIMU. OnbiT Dapases.
[IpaBuno Jlenna. 9/1C unaykuun. [lorokocuernnenue (MOIHbII
MarHUTHBIN ITOTOK).

Jlabopamopnvie 3anamus

Henens HaumeHnoBaHue pa3jeJia /TeMbl
Ne Conep:xkanue
AUCHHUILTHHBI
1-4 |1. |DaekTpHUeCTBO
1 1.1.|TTone HEMOABMXXHBIX 3aps0B B JlaGopartopnas padora Nel. TloaTBepxacHue
BAKYYMe€ 3akoHa KynoHa
2 1.2.|IToJyte HEMOABMKHBIX 3aPSIOB B JlaGopaTtopnast pabota Ned. M3yuenue miockoro
JIMDJICKTPUKE KOHJICHCATODA.
3 |1.3.|IIpoBoHUKH B DIEKTPUIECKOM JlabopatopHnas pabora Ne2. M3yuenue
noJie B3aUMOJICHCTBHS TOYSUHOTO 3apsijia C MPOBOISIICH
TJIOCKOCTBIO
4 |1.4.|DHeprus 31EKTPUIECKOTO OIS Jlaboparopras padota Ne9. 3mepenue yaeimpHOTO
3apsijia JIEKTPOHA.
5-16 |2. |MarHeTu3m
5,6 |2.1.|ITone mocTosiHHOTO TOKA B Bakyyme [JIaboparopHast pabota Nel2. JIusnekTpuueckuii
THCTEPE3NC CETHETONIIEKTPHUKOB.
7 |2.2.|MarHuTHOE 1oJie B BEIECTBE JlaGopatopHas pabota Ne5. M3mepenune nHAYKIUU
MarHUTHOTO TIOJIS.
8,9 |2.3.|[Tlepemennoe anmekrpomarautaoe  |JlaGoparopras padora Nel0. MccnenoBanue
nosue XapaKTepUCTUK (peppoMarHeTuka B HIEPEMEHHOM
MarHUTHOM TI0JIE.
10,11 |2.4.|DnekTpruyeckue KoJieOaHus JlabopaTtopnast pa6ota Nel 1. U3yuenue
BBIHY’)K/JICHHBIX KOJICOAHUH U SBJICHUE pEe30HAaHCa B
KOJIeOaTeIbHOM KOHTYpE.
12 |2.5.|TlepemeHHBIN TOK JlaGopartopnast pabota Nel3. U3yuenue
AIIEKTPUUYECKUX MPOIIECCOB B MPOCTHIX JTMHEHHBIX
TETISIX.
13,14 |2.6.|/IBmKeHue 3apsHKEHHBIX 9acTHI] B Jlaboparopnas pabora Ne7. Usyuenue sBienus
ANEKTPUYECKUX U MAarHUTHBIX SIICKTPOMAarHUTHOM MHIYKITHH
TIOJISIX
15 |2.7.|9nexktpuueckuii Tok B MeTaiuiax u  |JlaboparopHas pabota Nel4. M3mepenue nHAYKIUU
TIOJTYTTPOBOTHUKAX MarHUTHOTO TIOJISI COJICHOU/IA Ha €r0 OCH.
16 |2.8.|DnexTpudecKkuii TOK B ra3zax JlabopaTtopnast pabota Nel5. Onpenenenue
YJIEIBHOTO 3apsiAa HJIEKTPOHA METOIOM




| | |MarHeTpoHa.

7. IIEPEYEHb YYEBHO-METOJUYECKOI'O OBECHEYEHMWSI JI51
CAMOCTOATEJBHOU PABOTHI OBYYAIOIIUXCA 11O JUCHUIIJIMHE

1. Typouu A.®. MeTtoaudeckue yka3zaHUsl K BBITIOJHEHHIO 1a00paTOpHBIX paboT mo Kypey «Oomas
busuka». — O6HuHCK: TATO, 1999.

2. 3noposuesa I'.I'., Mapkun A.Il., Mactepos B.C. JlabopaTropHblii mpakTHKyM 1O Kypcy «Oomias
busukay, pazaen «nekrpudaectBoy. — O6uuaCcK: UATD, 2005.

3. I'ypbuu A.®. JIaGopaTOpHBII MPAaKTUKYM 1O Kypcy «O0mas gusnkay, pazaen «IeKTPUIecTBO U
MaraeTusm». — M.: HUAY MU®U, 2014.

8. ®OH/J OHEHOYHBIX CPEACTB UIsI IPOBETEHUSI TEKYIIEA A
IMPOMEXYTOYHOU ATTECTAIIUA OBYYAIOIIUXCA 11O JTUCHUIIJIMHE

8.1. Csa3b medxncoy ghopmupyemvimu KoMnemeHyUAMU U hopmamu KOHMPOa UX 0C60CHUS

Ne | KonTposmmpyembie NHauKaTop A0CTHKEHHS HaumeHoBaHNE OLIEHOYHOI'0
n/n pa3aebl (TeMbl) KOMIIETeHIIUH CpeAcTBa TeKyllel u
AUCHUILTHHBI MPOMEKYTOUHOM aTTeCTAUMHI
Texyuiasi arrecramnusi, 3 ceMecTp
1. Paznen 1 3-0OIIK-1, YV-OIIK-1, B-OIIK-1 | KoymoxBuym
3-VKE-1, Y-YKE-1, B-YKE-1
2. Paznen 2 3-OlIK-1, Y-OIIK-1, B-OIIK-1 | KontponbHas padota Ne3
3-VKE-1, Y-YKE-1, B-YKE-1
IIpomexyTouHas aTTecTanus, 3 ceMeCTp
OK3aMeH 3-0OI1K-1, Y-OIIK-1, B-OIIK-1 | Dkx3aMeHalMOHHbBIM OHUIIET
3-YKE-1, Y-YKE-1, B-YKE-1

8.2. Tunoevle KOoHmpoIBLHBIE 3A0AHUA UIU UHBLE MAMEPUATIbL, HEOOX00UMDbLE 01 OUEeHKU 3HAHUIL,
YMEHUIl U HABBIKO8, XAPAKMEPUIYIOUWUX IMANBL POPMUPOCAHUA KOMNEMEHUUT

@OHJT OLEHOYHBIX CPEJCTB IO JAUCLUUIIMHE OO0ECIeYMBAEeT IMPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yibTaToB 00yueHHs! (KOMIETEHIMA M UX MHAWKATOPOB) MOCPEACTBOM MEPONPUATHI TeKyled u
IIPOMEKYTOUYHOM aTTECTAlH 110 TUCHHUTIIINHE.

OI_ICHO‘IHBIG CpeacTBa NMMpUBCACHLI B HpI/IJ'IO)KeHI/II/I «®DOoH] OIIEHOYHBIX CpeaCTB».

8.3. Memoouueckue mamepuansit, onpeoenawujue npoueoypbl OUCHUBAHUA 3HAHUIL, YMEHUI,
HaevblK08 u (unu) onvima OeAMENbHOCHU, XAPAKMEPU3VuUxX mansl Gopmuposanus
KomnemeHuui

UrtoroBasg arrectanuss 1O AUCUUIUIMHE SIBJIAETCS HWHTETPajJbHBIM  IOKAa3aTEIEM KadyecTBa
TEOPETUYECKUX U MPAKTUYSCKUX 3HAHUN M HABBIKOB OOYUAIONIUXCS MO TUCIUIUIMHE U CKIIAJbIBACTCS
13 OILIEHOK, MOJTYYECHHBIX B XOJI€ TEKYIIEW U MPOMEXKYTOUYHON aTTECTALNU.

Texymias arrectanusi B CEeMECTpe MPOBOJIUTCS C LENbI0 OOecreyeHus: CBOEBPEMEHHOM 0OpaTHOM
CBSI3H, JUISI KOPPEKIMHU 00y4YeHUsI, aKTUBHU3AIH CAMOCTOSTEIbHON pabOThl 00yYarOIINXCS.

HpOMC)KYTO‘-IHaSI arTecTanus HnpCAHa3sHauCHa I 00BEKTHBHOI'O MOATBCPKACHUA U OLUCHUBAHUA
JOCTUTHYTBIX PE3YJIbTAaTOB 06yqu1/1$[ IMOCJIC 3aBCPUICHUA U3YUCHUSA JUCHUIIINHBI.

Texy1as aTTecTalys OCyIIECTBISIETCS J1Ba Pa3a B CEMECT:

e koHTposbHas Touka Ne 1 (KT Ne 1) — BbicTaBisieTcss B 3JI€KTPOHHYIO BEAOMOCTb HE IMO3]HEe §
Heslenu ydeOHoro cemecrpa. Bkitouaer B ce0si OLIEHKY MEPONPHITHH TEKYLIEro KOHTPOJIS
ayJUTOPHOM M CaMOCTOATENbHOM paboThl oOywaromierocss 1O paszjaenam/TemMaMm ydeOHOU

9




JTUCIUTIIMHEI ¢ 1 1o 8 Hepenmo ydeOHOro ceMecTpa.

e xoHTpodbHasg Touka Ne 2 (KT Ne 2) — BeicTaBisieTcss B JIEKTPOHHYIO BEIOMOCTb HE Mo3jHee 16
Helenu ydeOHoro cemectpa. BkiouaeT B ce0si OICHKY MEpONPUSTHNA TEKYIIEr0 KOHTPOJIS
ayIUTOPHOM M CaMOCTOSITENIbHOM paloThl oOydaromierocs 1o paszjeliaM/TeMaM  y4eOHOi
JUCHHUILTUHBI ¢ 9 1o 16 Henemo yueOHOro cemectpa.

Pe3ynbrarhl Tekymel U MpoMEXYyTOUHOM aTTeCTallMy MOABOJATCS IO IIKaje OaIbHO-PEeUTHUHIOBON
CHUCTEMBI.

JTan peiTHHIOBOM cCHCTEMBI / Hepeas bana
OueHo4yHOe cpeacTBO MuHmMyM™ Maxcumym

Tekymiasi aTTecTanus 1-16 36 60
KontpoabHast Touka Ne 1 7-8 18 30
Konnoxeuym 8 18 30
KoHnTpoabHas Touka Ne 2 15-16 18 30
Koumponvnas paboma Ne3 16 18 30
IIpomexyTOoUYHAsA aTTECTALMSA - 24 40
3auer -

3auemmuwiii Ounem - 24 40
NUTOI'O no aucuumninHe 60 100

* MuHMMalbHOE KOJIMYECTBO OAJIJIOB 3a OLIEHOYHOE CPEJICTBO — 3TO KOJIMYECTBO OAUIOB, HAOpaHHOE
o0y4aroImuMcsi, NpU KOTOPOM OLEHOYHOE CPEICTBO 3aCUMTHIBACTCA, B IPOTHBHOM Cllydyae
o0yyaroImuics T0JKEeH JIMKBUMPOBATh MOSBUBLIYIOCS aKaJEMHUECKYIO 33J0JDKEHHOCTh 110 TEKYIIeH
WIM MPOMEXYTOUYHOM arrecTalui. MUHUMaNIbHOE KOJMYECTBO OAJIJIOB 3@ TEKYLIYIO aTTECTallUio, B
T.4. OT/I€JIbHOE OILIEHOYHOE CPEACTBO B €€ COCTaBE, M MIPOMEKYTOUHYIO aTTecTaluio coctapisier 60%
OT COOTBETCTBYIOIIUX MaKCUMaJIbHbBIX OaJIJIOB.

CryneHT cuuTaeTcss aTTECTOBAaHHBIM IO pasJielly, 3a4eTy WM dK3aMeHy, eciii OH HaOpaj He MeHee
60% ot MakcuMaIbHOTO Oaa, MPeayCMOTPEHHOro pabouel mporpaMMoil.

CtyneHT MOXeT OBbITh aTTECTOBAaH MO AMCUUIUIMHE, €CIM OH aTTeCTOBaH IO KaXJIOMY pasfelny,
3a4eTy/7PK3aMEHy M €r0 CyMMapHbIN Oayut cocTaBisieT He MeHee 60.

Onpeoenenue 60nycoe u wumpaghog

EOHYCBII MOOIIPHUTCIIbHBIC OaJuIbl CTYACHT MOXKCT IMOJIYYHUTH K CBOEMY pCﬁTHHFy B KOHIIC CEMECTpa 3a
MPUCYTCTBHE HA JEKUHUAX, MPAKTHUECKUX U JTAOOPATOPHBIX 3aHATUSAX W aKTHBHYIO M PETYISPHYIO
paboTy Ha 3aHATHSX.

bonyc (mpemuanbHble Oasibl) HE MOXET MPEBBINIATH 5 0auioB, BMecTe ¢ OauiaMu 3a TEKYIIYIO
aTTecTaiuio — He 6omee 60 6ayIoB 3a cemecTp.

8.4. Ilxana ouenxu 00pazoeamenbHblX 00CMUNHCEHUIL

WtoroBast arrectanus 1o JUCHUILIMHE olleHnBaeTcs 1o 100-6ayuibHOM 1IKane U NpeAcTaBisieT CyMMY
0asoB, 3apabOTaHHBIX CTYJEHTOM NP BBHIIOJIHEHUH 33/IaHUN B paMKax TeKyIled M MPOMEXYTOUHON
aTTecTanuu

Cymma Ouyenka no Ouenka | Tpebosanus K ypoeHio oceoenus yueonou
oannoe 4-x fannvHoU wiKkane ECTS OUCUUNIUHDL

O1eHKa «OTJIMYHOY BBICTABIISIETCS CTYICHTY,
€CII OH IITyOOKO U MIPOYHO YCBOMII

90-100 5- «omauunoy/ «3aumenoy A MIPOrpaMMHBII MaTepHall, HCUepIbIBAIOLIIE,
MOCTIeIOBATENbHO, YETKO U JIOTHYECKU
CTPOMHO €ro M3JIaraeT, yMeeT TeCHO
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YBSI3BIBATh TEOPHIO C MPAKTUKOM, UCIIOJIb3YyET
B OTBETE MaTepua MOHOTpapuIeCKOn
JUTEpaTyphbl

85-89

75-84

70-74

4 - «xopoutoy/
«3a4menHo»

65-69

60-64

3-

«y00871eMBOPUMENLHOY/

«3a4meno»

OI.IeHKa «XO0pOIIO» BBICTABJIACTCA CTYACHTY,
€CITM OH TBEPJIO 3HACT MaTepPHal, IPaMOTHO U
0 CYIIECTBY M3JIaraet ero, He JAOIycKast
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC

OneHka «y0BIETBOPUTEIBHO» BBICTABIISIETCS
CTYIIEHTY, €CIIA OH UMEET 3HaHUS TOIbKO
OCHOBHOI'O MaTepHalla, HO He YCBOUII €r0
JeTaiel, 10IyCKaeT HETOYHOCTH,
HEJ0CTaTOYHO IPAaBUIIbHBIE (POPMYIUPOBKH,
HapyIIECHUs JJOTUYECKON
IIOCJIEIOBATENBHOCTH B U3JI0KCHUH
IIPOrpaMMHOI0 MaTepHraia

0-59

2 -

«HEy0061emeopUmMensHo/

«(HE 3a4YmeHo»

OueHkKa «HeyAO0BJIETBOPUTEIBHO
BBICTABJISICTCA CTYACHTY, KOTOpLIfI HEC 3HaCT
3HAUYUTEJIbHOM YaCTH MPOrPaMMHOI0
MaTepHuaia, JOIyCKaeT CylIeCTBEHHbIE
omnOku. Kak mpaBuio, oreHka
CHEYHOOBJICTBOPUTCIILHO» CTABUTCA
CTyACHTaM, KOTOPBIC HC MOT'YT IIPOAOJIKUTH
oOyueHue 6e3 TOMOTHUTENbHBIX 3aHATUH 10
COOTBETCTBYIOIIEH TUCLUIUIMHE

9. MEPEYEHL OCHOBHO¥ U JOMOJHUTEJLHON YYEBHOM JIMTEPATYPBI,
HEOBXOJIUMOIi 1J151 OCBOEHUSA U CHUTIJINHBI

@) OCHOGHaA yueOHasa numepamypa:

1. Hponos U.E. 3anaun o obuieit ¢pusuke. — M.: "JlabopaTopus 3Hanuit" (panee "BIMTHOM.
Jlabopatopust 3nanuii"), 2010-2014. (69 k3. , OBC Jlans, http://e.lanbook.com/).

2. Hponos U.E. Dnextpomarnernsm. OcHOBHBIE 3ak0HBI. — M.: "JlabopaTtopus 3Hanuil" (panee
"BMHOM. JlaGopatopus 3Hanuit"), 2012-2013. (50 sx3., 9bC Jlans, http://e.lanbook.com/).

3. CagenbeB U.B. Kypc o0mieit ¢puzuku. B 3-x 1. T.2. DnexkTpuyecTBo U MaruHeTusM. BosHsI.
Ornruka. — M.: Jlans, 2011. (9 2x3.,9bC Jlans, http://e.lanbook.com/).

4. CagenbeB U.B. Kypc obuieit pusuku. B 5-u 11. Tom 2. DnexTpudecTBo u MarHeTusm. — M.:

Jlanw, 2011. (OBC Jlans, http://e.lanbook.com/).

0) Oononnumenvhan yueonan a1umepamypa:

5. CusyxwuH /[.B. O6muit kypc pusuxu. Tom 3. DnekrpuuectBo. — M.: @uzmarnut, 2009. (3bC
Jlans, http://e.lanbook.com/).
6. CagenbeB U.B. Kypc o0uieii ¢puzuku. Kaura 3. — M.: ACT, 2003 (200 3k3.).

10. MIEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJIEKOMMYHUKAITMOHHON
CETHU «<MHTEPHET» (IAJIEE - CETb «MHTEPHET»), HEOBXO/JNUMbIX J1JIS1

OCBOEHMUSA JMCIIUITJIMHBI

1. DnexkTpoHHO-OMOIMOTEUHAas cucTema 1b0oks.ru [Dnextponnsiit pecype] — URL: http://ibooks.ru/.

2. DneKTpoHHO-OMONIMoTeUHAas

CUCTEMA

http://e.lanbook.com/http://ibooks.ru/.

«JIaHb»

[OnexTponnbii  pecypc] —  URL:
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http://ibooks.ru/
http://e.lanbook.com/
http://e.lanbook.com/

3. Oo6pasoBarenpHas miaardopma «IOpaiity [Dmexkrponnsiii pecypc] — URL: http://www.biblio-
online.ru/http://ibooks.ru/.

4. DnexktponHas OuOnumoreuHass cucrema «Kymep Oyk» [Dnexkrtponnsnii pecype] — URL:
http://kuperbook.biblioclub.ruhttp://ibooks.ru/.

5. DnekrponHas 6mbimoTeuHas cuctemMa «KoHCyabTaHT cTyneHTa» [DnekTpoHHbIi pecype] — URL:
http://www.studentlibrary.ruhttp://ibooks.ru/.

6. IlenTp mH(DOpPMAIIMOHHO-OMOIHOTEYHOTO OOecTeueHusl ydeOHO-HaydyHOH nesrenbHocTH HUAY
MU®U [Dnexrponnsiii pecype] — URL: http://library.mephi.ru. http://ibooks.ru/.

11. METOJAWYECKHUE YKA3AHUSA JUIS OB YUAIOLAXCS IO OCBOEHUIO
TACIHATLITAHBI

Bun yaeOHbBIX Opranuzanus 1esITeIbHOCTH CTYAEHTa
3aHATUU
Jlekusa Hanucanne KoHCHeKTa JEKIMH: KpaTKo, CXEMaTU4YHO, I[0CIEI0BATEIHHO

(UKCHpPOBATh OCHOBHBIC TTOJOXKEHUS, BBIBOJABI, (OPMYIUPOBKH, OOOOIICHUS;
[IOMeYaTh Ba)KHbIE MBICIIH, BBIACIATH KIIOUEBBIE ClI0Ba, TepMHUHBL. [IpoBepka
TEPMHUHOB, MOHATHI C MOMOIIBIO 3HUMKIONEANMI, CIOBapeil, CIPaBOYHUKOB C
BBINIMCBHIBAHUEM TOJKOBaHMN B TeTpagb. OOO03HAUUTH BOMPOCHI, TEPMHUHBI,
MarepHuay, KOTOPbIM BbI3BIBAET TPYAHOCTH, MOMETUTH W MONBITATHCA HAWUTH
OTBET B pEKOMEHAYyeMOM nauteparype. Eciam camocTosiTeIbHO HE yAaeTcs
pa3o0parbcsi B Marepuaie, HEOOXOIUMO CPOPMYIUPOBATH BOMPOC M 3a7aTh
MIPENO0IABATEII0 HA KOHCYJIbTAllMH, HA TPAKTUYECKOM 3aHSTHH.

[IpakTnueckue [IpopaboTka pabodeii mporpamMmel, yaessisi 0co00e BHUMAaHUE IEeJIsIM 1 3a/1a4aM,
3aHATUSA CTPYKTYpE M COACPXKAHUIO JUCUUILIMHBL. KOHCIEKTUpPOBaHME HMCTOYHHKOB.
PaboTa ¢ KOHCIIEKTOM JIEKIIHH, TOJrOTOBKA OTBETOB K KOHTPOJILHBIM BOIIPOCAM,
MPOCMOTP peKOMEHAyeMoi muTeparypbl. Pemienue pacueTHo-rpaduuecKkux
3a/IaHMI, peIeHUE 3aa4 110 AITOPUTMY U Ip.

KontponbHas 3HaKOMCTBO C OCHOBHOM U JOIOJHUTEIBHOW JIMTEPAaTypoOH, BKJIOUas
pabora CIIpaBOYHBIE M3JIaHUS, 3apyOCKHBIE HWCTOYHHMKH, KOHCIEKT OCHOBHBIX
MOJIOKEHUH, TEPMUHOB, CBEACHUN, TpPeOYIOIUXCS s 3aloOMUHAHHUS |
SIBJISTFOIIUXCSI OCHOBOIIOJIAralOMMU B 3TON TEME.

KomnmokBuym PaboTa ¢ KOHCTIEKTOM JIEKIIMIA, TOATOTOBKA OTBETOB K KOHTPOJIHHBIM BOIIPOCAM.
ITogroroska k [Ipn moaroroBke K 5K3aMeHy (3a4eTy) HEOOXOAMMO OpPUEHTHPOBATHCS Ha
AK3aMEHY KOHCIIEKTBI JICKIIUW, PEKOMEHAYEMYIO JTUTEPATYPY.

12. NIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOIUH, UCTTOJIb3YEMBbIX ITPU
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O NPOLUECCA IO JUCIHUIIJIMHE,
BKJUIIOYASA HIEPEYEHDB ITPOI'PAMMHOI'O OBECIIEYEHUA U THOOPMALIMOHHbIX
CITPABOYHbBIX CUCTEM (ITPU HEOBXOJIUMOCTHN)

Hcnonb3oBanne HHGOPMAIIMOHHBIX TEXHOJIOTHI MPH OCYIIECTBIEHUH 00pa30BaTeIbHOIO Mpoliecca 1o
JTUCIUIINHE OCYIIECTBIIIETCS B COOTBETCTBUU C yTBepkKIeHHBbIM [lonokeHuem 00 OnekTpoHHOU
uHpOpMalMOHHO-00pa3oBarenbHoM cpene MATD HUAY MUDN.

OneKkTpoHHas cuctema ympaBieHus oOydenuem (LMS) wucnonb3yercss [ peanu3aluu
00pa30oBaTeNbHBIX MPOrpaMM MPH OYHOM, JUCTAHIIMOHHOM M CMEHIEHHOM peXHMe OOy4YeHHS.
Cuctema peanusyeT ClIenyIoe OCHOBHBIC (PYHKITUHN:

1) Co3anue 1 yrpaBJicHUE KIIaCCaMH,

2) Co3aHue Kypcos,

3) Opranusanys 3aucH yJaruxcsi Ha Kypc,

4) [penocraBierne JOCTyNa K y4eOHBIM MaTepHaiaM ISl yJaruxcs,

5) [Ty6nukanus 3aanuil 11 y4eHUKOB,
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6) Onenka 3ajaHii yyaluxcsl, IpOBEIEHUE TECTOB U OTCIEKHUBAaHUE MTporpecca 00yueHus,
7) Opranu3anus B3auMoJIeHCTBUS y4aCTHUKOB 00pa30BaTEIbHOTO MPOoLecca.

Cucrema uHHTErpupyercst C JIONOJHUTEIbHBIMU CEpBUCAMM, OOECHEeUUBAIOIIMMU BO3MOXKHOCTb
UCTIOJIb30BaHUS TaKUX (YHKUUH Kak pabouymii KajeHIapb, BHUICO CBS3b, MHOTONOJIB30BATEIHCKOE
pellaKTUPOBaHHUE JTOKYMEHTOB, CO3/1aHuE (OPM ONPOCHUKOB, MHTEPAKTUBHAS JIOCKA Ul PUCOBAHUS.
ABTOpH3aIMs 0JIb30BATENEH B CUCTEME OCYLIECTBIISIETCS [TOCPEACTBOM KOPIOPATUBHBIX aKKayHTOB,
NPUBSA3aHHBIX K JIOMEHY oiate.ru.

12.1. Ilepeuens ungopmayuoHHbIX MEXHONOUL

[Ipu ocymecTBieHHH 00pa30BaTEIBHOrO IMpollecca MO IUCHUUILIMHE HCHOJIB3YIOTCS CIEAYIOIINe
MH(OPMaLMOHHBIE TEXHOJIOTHU:

— NPOBEACHUE JEKIUU U MPAKTUYECKUX 3aHATUI C UCIIOJIb30BAHUEM CIIAMI-TIPE3CHTALU;

— HCIOJb30BAHHE KOMIIBIOTEPHOTO TECTUPOBAHUS;

— OpraHm3aIlys B3auMOJICHCTBUS C O0YUAIOIIMMICS TOCPEICTBOM AJIeKTpoHHOM moutkl u DMOC.

12.2. Ilepeuenv npozpammnozo obecneuenus

— Penakrop npesenranuii Microsoft PowerPoint;
— bpaysepsr: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.
— JlokanpHas KOMIIBIOTCpHAA CCTh U riao0abpHas CeTh I/IHTCpHeT.

12.3. Ilepeuenv unghopmayuoHHbIX CRPABOUHBIX CUCHIEM

JlocTyn K 3J€KTPOHHBIM OMOIMOTEUHBIM pecypcaM U ANeKTpoHHOU Oubmmoreynou cucteme (IbC)

OCYIIIECTBIISICTCS TIOCPEACTBOM CIICIUANBHBIX pa3leioB Ha odunuanbHoM caiite MATD HUAY

MUOU. ObecriedeH AOCTYI K IEKTPOHHBIM Katajoram oubmnoreku MATO HUAY MUDU, a takxke

AJIEKTPOHHBIM 00pazoBareibHbIM pecypcam (OMOC), chopMupoBaHHBIM Ha OCHOBAHWHU TPSMBIX

JIOTOBOPOB C TpaBoOOIafaTensiMi y4eOHOM U y4eOHO-METOIUYECKOU JHUTEepaTyphl, METOAMYECKHUX

ocoouii:

1) Nudopmannonnsie pecypcel Cetn Koucymnbrant Ilmoc, www.consultant.ru (uHpopmarius
HOPMAaTHUBHO-TIPABOBOTO  XapaKTepa Ha OCHOBE COBPEMCHHBIX  KOMITBIOTEPHBIX U
TEJICKOMMYHUKAIIMOHHBIX TEXHOJIOTHH);

2) DNeKTpOHHO-OUOIMOTEeUHAS cucreMa HUAY MHUDU,
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM=F&I21DBN=BOOK&Z
211D=&P21DBN=BOOK;

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

4) OnekTpoHHO-O0ubmoreunas cucrema BOOK.ru, www.book.ru;

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

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

7) baswl qanHbIX «9nekTpoHHas 6ubanoTeka Texundeckoro BY3a» www.studentlibrary.ru;
8) DneKTpoHHO-OnbIoTeuHas cucreMa «AnOykc.py/ibooks.ruy,

9) http://ibooks.ru/home.php?routine=bookshelf .
10)  DnexrponHO-OMOMHMOTEuHas cuctema «OBC FOPAUTy, http://urait.ru/.

13. OIMUCAHUE MATEPHAJBHO-TEXHUYECKOM BA3bl, HEOBXOJAUMOM s
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA ITO JUCHUIIJIMHE

1. AynuTopHbIil poHA HHCTUTYTA
2. VYuebnHas maboparopust "IIEKTPUISCTBO U MarHeTU3M'"
3. bubnuoteunslit GoHA HHCTUTYTA

14. UHBIE CBEJEHUS U (MJIN) MATEPUAJIBI

13



14.1. Ilepeuenvy o00pazosamenbHbIX MEXHOA02UI, UCHOAL3YEMBIX NPU  OCYULECMEICHUU

oﬁpazoeameﬂbuozo npouyecca no 0ucuunﬂune

Ha JICKOUAX U CEMHHApPax MOCTOAHHO UCIIOJIB3YHOTCA CICAYIOINEC NHTCPAKTUBHBIC MCTO/IbI 06y‘-I€HI/ISII

JUCITYT, I'pyHIIOBasA JUCKYCCHA, I[e6aTBI, MO3TOBOH HITYpM, HpO6J’IeMHaH U UHTCPAKTHBHAA JICKIUH.

14.2. @opmul opzanuzayuu camocmoamenvHou padomel odyuarouuxca (memovl, 6blHOCUMbBLE OJ1A
CamMoOCmoAmMenbHo20 U3YYEeHUA; 6ONPOCHL  ONA  CAMOKOHMPONA; MUNOGvle 3A0aHus 0.4

camonpogepKu)

1. MarHuTHOE 1MOJIe CO3AaHO ABYMs NapajuIeIbHBIMU JJIMHHBIMHU ITPOBOJHUKAMU C TOKaMH I u
I, pacmonoKeHHBIMU TIEPICHANKYIIIPHO TUIOCKOoCTH YepTeka. Eciu |1 = 21, To BEKTOp MHIYKIIMHA
PE3YIBTUPYIOIIETO MOJIsl B TOUKE A HAIpaBJICH
® 2 ®

 » & L

2. Ha pucynke wu300pa)keHbl CEYEHHs [JBYX MapaUIENbHbIX MPSIMOJIMHEHHBIX JJIMHHBIX
IPOBOJHUKOB C MPOTHUBOIOJOXHO HANpaBlIeHHbIMU ToKamu, mnpuueM | = 2l Wnayknus

PE3YIBTUPYIOIIECTO MArHUTHOI'O ITOJIA paBHA HYJIIO B TOUKC MHTCpBAJIa

I, | I,
O t X
a " b | o d

3. Ha pucynke n300paykeHbl ceueHHs YEThIPeX MapalIebHBIX MPSIMOIMHEHHBIX
JJIMHHBIX ITPOBOJHHMKOB, PACIIOJIOKCHHBIX B BCPHIMHAX KBaaparta. I[JI?I BCEX
NPUBEICHHBIX CIy4aeB yKa3aTh HaMpaBlICHUE BEKTOpa MAarHUTHOW HHAYKIMUA B
PE3YIBTUPYIOIIETO MATHUTHOTO MOJISI B TOUKE A, paCloIOKEHHOM B LIEHTPE KBaIpara.

4. JIBa KpyroBbIX BHTKa PAcCMOJOXEHBl BO B3aUMHO IEPICHIUKYISIPHBIX
MJIOCKOCTSIX TaK, YTO WX IEHTPhl COBHAAArOT. MHAYKIMS MarHUTHOTO TIOJIA,
C037aBaeMoro MaibiM BUTKOM B Touke O paBHa 0.2 Tn. Haiitu umHaykuuio
PE3YIABTUPYIOLIETO MATHUTHOTO MO B 3TOU TOYKE.

5. 1Ba 3apsima (1 ¥ Q2 ABWXKYTCA MApPAJUIENBHO JAPYr JIPYyry Ha v,
paccTosHUU I JApyr OT JApyra. YKa3zaTb HampaBJI€HHE MAarHUTHOM . %l‘
COCTaBJISAIOLIEH CHUJIbI, JEUCTBYIOLIEH HAa BTOPOM 3aps]l CO CTOPOHBI
MEpPBOTO 3apsaa. = r

gl
A

6. /lBe OAMHAKOBBIE paAMOMAauThl, yHaleHHbIE Jpyr OT Japyra Ha paccrosaue d =400 M,
pabortatoT cuH(pazHo Ha uactote v=15MIT. B kakux HampaBineHHsX OyIyT HaOIIOAATHCS
MaKCHMYMBbI U3ITy4eHus1?

7. Cuiia TOKa B MPOBOJISAIIEM KPYTOBOM KOHTYpE ¢ HHIYKTUBHOCTHIO 0.1 I'H 3aBUCHT OT BpeMeHH
no 3akony | = 2 + 0.3t A. Haiitu abcomotHyto Benmmunny 3J[C caMOUHTYKIIUH.
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8. Uemy paBHA HANPsHKEHHOCTh JIEKTPHUUECKOTO MO £. COOOIIAIOIIEro JICKTPOHY YCKOPECHUE
2
a=9.8m/c".

9. 3apspkeHHass YacTuIla, BJIETEBIIAA B  IOCTOSHHOE OJHOPOJHOE€ MAarHUTHOE  IOJIe
MEPIECHANKYJISIPHO CUJIOBBIM JIMHUSM, JBHXKETCS B HEM 110 YCTAHOBMBILIEWCS TpaekTtopuu. B
HEKOTOPbIA MOMEHT MHIYKIMS TOJs HAaYMHAET yBEJIWYMBaThCA. B pesynbrare MOAyilb CKOPOCTH
YACTHIIBI

10. OueHUTh OTHOIICHUE JJIEKTPUYECKOW W MarHuTHOM cun F,/F,, JelcTByOIUX Ha 3apsii B
nojie BosiHbl. CKOpoCTb 3apsiia vl c.

11. Yactuua, uMeromas 3apsl (U mMaccy M, IBWXKETCS B OZHOPOAHOM MAarHUTHOM II0JIE
UHIyKIuU B . CKOpOCTh YacTHIBl V mepreHauKkysipa B . Haitu paguyc okpyxHoctd R, 1o
KOTOPOM JBUKETCSA 4acTULA B PEIIATUBUCTCKOM CIIyYae.

14.3. Kpamkuii mepmunonocuueckuil cnoeaps

BexTopom VYmosa-IloliHTMHIa Ha3bIBaeTCs BEKTOp P IUIOTHOCTHM IOTOKAa 3JIEKTPOMAarHUTHOMU
SHEPruu, INEPEHOCUMOW >3JEKTPOMAarHUTHOM BOJHOM. Monyllb 3TOro BEKTOpa DPAaBEH DJHEPIUH,
MEPEHOCHUMOM BOJHOW B OJHY CEKYHIYy 4epe3 IUIomaaxky 1 M, PAaCIIONIOKEHHYIO MEPIICHANKYISPHO
HalpaBJIEHUIO PacIpoCcTpaHeHus BoJaHbl. HanpaieH BekTop P B CTOpOHY pacnpocTpaHEHHs BOJIHBI.

Buxpesble 3jieKTpUYecKHe TOKH - UHIYKIIMOHHbIE TOKH, BOSHUKAIOILIUE B CIJIOIIHBIX IPOBOAHUKAX,
HaXOJALIMXCSl B IEPEMEHHOM MarHUTHOM mosie. MlHorna ¢ HuMu GoproTes Uil YMEHbILIEHUS MOTEph
(HampuMmep, CeplIeYHMKH TpaHchopMaTopoB HAOMpaAlOT W3 OTAENBHBIX IUIACTHMH), a MHHOTJA
UCMOJB3YIOT B METAUTyprMd M MAUIMHOCTPOEHUM (MHIYKLIHMOHHbIE Me4yd IJIs IJIaBKH METaJuIOoB,
3aKaJIKu CTaJU, CBApKU U TIp.).

l'agbBaHM4YeCKMH JJIEMEHT - MCTOYHMK DJIEKTPUYECKOIO0 TOKA, KOTOPBIM IPHU paspsle BBIICIAECT
ANEKTPUYECKYI0 DHEPrUI0 3a CUET NMPOTEKAHUS JIEKTPOXUMHUYECKUX peakuuid. [IpuHImn nenctBus
rajJbBaHUYECKOr0 JJIEMEHTAa OCHOBAaH Ha SIBJICHUU B3aUMOJEHCTBUS METaUla C JJIEKTPOIUTOM,
MPUBOSAIIEM Y BOSHUKHOBEHHMIO B 3aMKHYTOHM Ilenu 3jeKkTpudeckoro Ttoka. J/]C raapBaHMYECKOTro
AJIEMEHTA 3aBUCUT OT MaTepHuaja IEKTPOAOB U COCTaBa JICKTPOJIUTA.

JluaMarHeTu3MoOM Ha3bIBae€TCs CBOMCTBO BEIIECTB (IMAaMarHeTUKOB) HAMAarHUYMBATbCS HABCTPEUY
CWJIOBBIM JIMHUSM JEMCTBYIOLIETO HAa HEro BHEIIHEro MarHuTHoro nojsd. C ToukM 3peHus
AIIEKTPOHHOM TEOpUM JHaMarHeTHU3M OOBACHAETCS 3aKOHOM JJIEKTPOMAarHUTHOM WHIYKIUU U
npaBuwioM JleHna. JluamarHeTMKu — clabOMarHuTHBIE BellecTBa. J[MamMarHeTU3M — YHHUBEpCaJIbHOE
CBOMCTBO BCEX BEHIECTB, OJHAKO B pAJE CIIy4aeB OHO IepeKphIBaeTcs Oojiee CUIbHBIM Mapa- U
(beppoMarHeTU3MOM.

Ju3J1eKTPpUK - BEIIECTBO, oOOJajaroliee HU3KOW YACIBHOW DIIEKTPUUYECKOW TMPOBOIUMOCTHIO.
WNneanpHbI TUAIEKTPUK BOOOIIE HE TPOBOJIUT TOK, €r0 MPOBOJAUMOCTh paBHA HYI0. K nuanekrprukam
OTHOCSITCSI TbE30AJIEKTPUKHU, CETHETOAIEKTPUKH, FIEKTPETHI U .

Hoasipuzanms P (35ekTpudeckuil TMNONbHBIM MOMEHT €JUHUIIBI 00beMa) MPSIMO MPOMOPLUOHATIbHA
HaNpsHKEHHOCTH 3JIeKTpudeckoro moist E: P = kgE. KoadduuueHnT nponopuuoHaabHOCTH K U €CTh
JTURJIEKTPUYECKasi BOCIPUUMYUBOCTD. 37I€Ch €9 — AJIEKTpUYECKasi IOCTOSIHHAS.

I[Hi)J'IGKTpH'leCKaH IMPOHUIAEMOCTD € IMOKa3bIBACT, BO CKOJIBKO pas HaIps’KCHHOCTDb
SJICKTPOCTATUYCCKOI'0 II0JIC B JUDJICKTPHUKE MCHBIIC, YEM B BaKyyMec. HHSI XApPaKTCPUCTHKHU IIOJIA B
AUDJICKTPHUKE BBOAAT BCIIOMOTAaTCIIbHYIO BECIIMYNHY — SJICKTPUYCCKOC CMCIICHUC! D= SOSE.

JloMeHaMM  Ha3bBIBAaIOT O00JIACTH  CHOHTAaHHOW  (CaMOINPOM3BOJBHOM) HAMarHUYEHHOCTH B
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dbeppomarnetuke. Pazmepsr momeHoB nopsiaka 1 Mmkm. Cm. Takke DeppomMarHeTu3m

Jlyroii Has3pIBaeTcs pa3psAl B rase, IMPOUCXOAAUIMA TpU  aTMOC(EpHOM JaBICHUU U
CONPOBOKAAIOIIMNCA OYEHb BBICOKOM Temneparypoil. Ilpm 3ToM HampspbkeHHMe Ha JJIEKTpoAax
cocraBisieT 30-40 B, a Tok — necaTku uian coTHU amrep. OIHO U3 BaXKHEWIINX MPUMEHEHUNH TYI'M —
JyroBasi CBapKa U pe3Ka METaJlJIOB.

3akoH AMmepa yCTaHABIMBAET CBS3b CHWJIBI, JICHCTBYIOIICH Ha MPOBOJAHHK C TOKOM B MarHUTHOM
10JIe, ¢ CHIIOH TOKa ¥ nHAyKiueil marautHoro moist: dF = IBdI sina, rae | — cuna Toka, B — uaaykiums
MarHuTHoro mojsi, dl — anuHA 37eMeHTapHOro ydacTka mpoBojHHMKa. Hampasienue Bekropa OF
OTIPEICIIAETCS C IOMOIIBIO MPaBHUIIa JICBOH PYKH.

3akon buo-Casapa-Jlaniaca 1mo3BoJisieT pacCyuTaTh HAPSHKEHHOCTh MAarHUTHOTO TIOJISI TOKA JII000#
KoH(Urypamuy myreM uaTerpupoBanus Bepaxenns: dH = I[dl, r)/4nr®, rae dH — HanpspkeHHOCTH
MarHuTHOT'O IOJISA, CO3/1aBacMoro seMenToM Toka dl, r — pagnyc-BekTop, MPOBEACHHBINH OT dJIEMEHTA
TOKa B TOUKY, B KOTOPOI pacCUUTHIBACTCS HAMIPSKEHHOCTD TOJIA.

3akon KyjsoHa - OCHOBHOM 3aKOH DJIEKTPOCTAaTHKH, BBIPAKAIOIIUNA 3aBUCUMOCTb  CHJIBI
B3aMMOJICHCTBYS JBYX HEMOJBIDKHBIX TOYCYHBIX 3apsSJ0B OT pPACCTOSHUS Mexay HuMu. JlBa
HETOJBIDKHBIX ~ TOYCUHBIX 3apsijia B3aUMOJCHCTBYIOT C CHJIOH TIPSAMO  TPOMOPIHUOHATIBHOMN
MIPOM3BEICHUIO BEITMYHH ITHX 3apsI0B U OOPATHO MPOTOPIHMOHAIBHON KBAJPaTy PACCTOSHUS MEXKITY
HUMH U 3aBUCSINEH OT JTUAJICKTPUYCCKON MPOHUIIAEMOCTH CpPEbl, B KOTOPOW HAaXOIATCS 3apsijibl
(Kynon, 1785). 3akon KyinoHa moaTBep:kKaaeTcsi ONMBITOM BIUIOTH O PACCTOSHUNM MOPsIKA 10" M
(pa3mepsl sapa aToma).

3akon /I:koyns-JleHna 1o3BoisieT HaTH KOJIMYECTBO TEIUIOTHI, BBIACISIONIEECS B IPOBOAHUKE IpU
IIPOTEKAHUU DIIEKTPUYECKOr0 TOKA: KOJMYECTBO TEIIOTHI MPAMO MPOINOPLMOHAIBLHO KBAApPaTy CHIIbI
TOKQ, COIIPOTUBIICHUIO IPOBOJAHUKA U BPEMEHHU ITPOTEKaHUs TOKA.

3akon OMa JJs1 y4acTKa LeNH CBS3bIBACT CWIY TOKa C Pa3sHOCTBIO IIOTEHIMAJIOB HAa KOHLAX
IPOBOJIHUKA U CONPOTHUBIICHHEM NpoBoaHuKa: | = (1 — ¢2)/R. 3akon OmMa i 3aMKHYTO# (IIOJIHOI)
ICTTH CBSI3BIBACT JICKTPOBIDKYILYIO CHIIy HCTOYHHKA C MOJHBIM comnpoTuieHueM tenu: | = E/(R, +
Ro). 3nece Ry u Rp — cOOTBETCTBEHHO CONPOTUBIIEHHE HArpy3KH U BHYTPEHHEE CONPOTUBIICHHE
VCTOYHUKA.

BaKOH, CBSISI)IBaIOHII/Iﬁ OUPKYJIAOHUIO BCKTOpPAa HAIPSA)KCHHOCTU MArHuTHOrO II0Jii C TOKOM,
OXBaTBHIBAEMBIM KOHTYPOM MHTErpHpoBaHHs. B 0000IIEHHOM BHJIe 3aKOH MOJHOTO TOKa BXOJHUT B
CHUCTEMY ypaBHEHMI Makcaeiia.

3aKoH cOXpaHeHMs 3JIeKTPHUYECKOro 3apsaa - GU3NYEeCKUH 3aKOH, B COOTBETCTBUHU C KOTOPHIM B
3aMKHYTOH CHCTEME B3aMMOJEHCTBYIOIIMX TN ajireOpanyeckass CyMMa 3JEKTPUUYECKHUX 3apsijioB
(TTOJTHBIN ANIEKTPUYECKHM 3apsi/l) OCTAETCSl HEM3MEHHOU IPU BCEX B3aUMOJICHCTBHUSAX.

3akon »djexkTpoMarHuTHON uHAYKHUMH - JJC HMHAYKIMM B 3aMKHYTOM KOHType HpSIMO
IIPONOPLUOHAIBHA CKOPOCTH M3MEHEHUS MArHUTHOTO IOTOKA 4Yepe3 MOBEPXHOCTb, OTPaHUYEHHYIO
KOHTYPOM. OJIEKTPOHHBIH MEXaHU3M 3aKOHAa JJIEKTPOMArHUTHOM HMHAYKLUHUU COCTOUT B TOM, YTO
NIEPEMEHHOE MAarHUTHOE IIOJIE MOPOXKJAAaeT (MHIAYLHMPYET) BUXPEBOE JIIEKTPUYECKOE IIOJIE C
3aMKHYTBIMU CHJIOBBIMH JUHUSAMHU. OTKpbIT @apaneem (1831). B 060061eHHOM BHjle 3aKOH BXOAUT B
CUCTEMY ypaBHEHMI Makcseinia.

30HHAsI TeopuUs TBEPAOr0 Teja — KBAHTOBasg TEOPHUS SHEPreTUUECKOTO CIEKTpa SJIEKTPOHOB B
kpuctauie. CorjaacHO 30HHOM TEOPUM HTOT CIEKTP COCTOMT M3 Yepeayroumxcs 30H (T0J10C)
pa3penieHHbIX M 3alpelieHHbIX JHEPruid. 30HHAS TEOPHS XOPOIIO OOBSCHSET psia SBICHUU, B
YaCTHOCTU Pa3HbI MEXAHU3M 3JIEKTPONPOBOJHOCTH METAJIJIOB, IUAJIEKTPUKOB U MOTYIIPOBOAHUKOB.

NHayKkTMBHOCTD - (QU3MyecKas BETUYMHA, XapaKTepU3ylollas CBA3b MEXAY CKOPOCThIO M3MEHEHUs
TOKa B IPOBOJHHUKE (KaTylike) W Bo3HMKarouied npu 3tom OJIC camomnaykuuu. MHIyKTMBHOCTB
MIPOBOAHMKA (KaTYLIKK) 3aBUCUT OT €ro pa3MepoB U (opmbl, yKciia BUTKOB, a TaKXKe OT MaTepuaia
MarHutonposoja. Enununeit unnykrusHoctu B CU siBnsiercs 1 I'enpu.

NHaQyKUMOHHBIA TOK - 3JICKTPUUYECKUN TOK, BOZHUKAIOUIUN B 3aMKHYTOM MPOBOASIIEM KOHTYpE MPHU
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W3MEHEHHH ITOTOKA MarHUTHOM WHAYKIOWH, IIPOHU3BIBAIOIICTO 3TOT KOHTYP. Bennunna n HaIlpaBJICHUC
HHAYKIOUOHHOI'O TOKA ONPCACIAOTCA 3aKOHOM 3JI€KTp0M3.I‘HPITHOI71 WHAYKIUU U 3aKOHOM Oma.

Nuaykuusi MarHuTHO noJisi B — BekropHas BennuuMHa, U3MepseMas OTHOIIEHHEM MaKCHMAabHOIO
BpAIAIONIETO0 MOMEHTA, JCHCTBYIONMIETO Ha HEOOJBIION KOHTYp C TOKOM B MarHUTHOM IIOJIE K
MarHUTHOMY MOMEHTY 3TOro KoHTypa. Hanpasnenue Bektopa B coBmanaer ¢ HanpaBieHneM HOpMaIU
K KOHTYPY B COCTOSTHUU PaBHOBECHSI.

HcToYHNK TOKA - MCTOYHMK 3JIEKTPUYECKOM SHEpPruu, B KOTOPOM JEHCTBYIOT CTOPOHHHE CHIIBI,
pa3feoIne dIEKTpUIECKUe 3apaapl. ICTOUHHMK TOKa XapaKTepU3yeTCsl AJIEKTPOABHKYILEH CUIION U
BHYTPEHHUM CONpOTUBJIEHHEM. VICTOUHMKaMHM TOKa SIBJIAIOTCS TaJlbBAaHUYECKUE SJIEMEHTHI,
AKKyMYJISITOPbI, MaIlIMHbI IOCTOSIHHOT'O TOKA U JP.

Kaaccnueckasi 3J1eKTpoANHAMHUKA - pa3/iel IEKTPOAUHAMUKY, pacCCMaTPUBAIOLINI N3MEHSIOIIEECs
WIA CTAllMOHApHOE 3JEKTPOMAarHUTHOE II0J€ B HEMOABIXKHOW cucremMe oTcueta. OCHOBY
KJIACCUYECKOM 3JIEKTPOJIMHAMUKY COCTaBJISIOT ypaBHEeHUs1 MakcBeia.

KpanToBas JIEKTPOAHHAMHUKA - KBAaHTOBasd TCOPHA OJIICKTPOMArHuTHOI'O  II0JIA. I/IsyqaeT
B3aUMOJCHUCTBHUE OIS C 3apsAKCHHBIMU YaCTULIAMMU.

KogebaTeabHbIM KOHTYPOM Ha3bIBACTCA ICIIb, COCTOAIIAA M3 MapajUICIbHO BKIIOYCHHBIX KaTYHIKH
HHAYKTUBHOCTU M KOHJACHCATOPA. HpI/I paspdaac KOHACHCATOpAa HAa KAaTYIIKY B KOHTYPC BO3HHUKAKOT
QJICKTPOMAaruanuTHLIC KOJ'I€68.HI/I${, JacCTOTa KOTOPbIX 3aBUCUT OT EMKOCTU U HHAYKTUBHOCTHU KOHTYpaA.

Kongencarop - 2JIeMEHT JJEKTPUYECKOM LENH, IIPEAHA3HAYEHHBIM JUIsl HCIIOJIB30BAHMS €r0 B
Pa3IMYHBIX 3JEKTPO- U PAJUOTEXHUUECKUX cxeMax. KoHaeHcaTop COCTOUT U3 ABYX WJIM MPOBOJIHHUKOB
(00K1anoK), pa3fAeNeHHbIX CI0EM AUAJIEKTpUKa. TomKHa U3IeKTprUKa 0ObIYHO Maja IO CPAaBHEHUIO
C pa3MepaMu MPOBOJHUKOB. B 3aBucumoctu oT GopMbl OOKIA0K KOHJIEHCATOPHI OBIBAIOT IIOCKUE,
UIMHApHYeckue, chepuueckue u ap. Ilo THUMy AMANEKTpHKA pa3inyaroT BO3IYLIHBIE, OyMa)KHbIE,
CIIOJSIHBIE, KEPAMUYECKHUE U ApP. KOHJAEHCATOPHI.

KoHTakTHON pa3HOCTHIO NOTEHLMANIOB HA3bIBAETCSl PAa3HOCTh IMOTEHIMAJIOB, BO3HHMKAIOLIAs MpU
KOHTAaKTe JIBYX Pa3HOPOAHBIX MeTaioB. OTKPBUI IBJICHNE UTATbIHCKUNA yueHbIil Bonbra (1797).

Koadduumentom  3JIeKTPONPOBOJHOCTH  HAas3bIBA€TCA  BeIMYMHA  OoOpaTHas  yAEIbHOMY
COIIPOTHBIICHUIO.

MarHuTHoi BOCIPUUMYMBOCTBIO HAa3bIBaeTCA KOY(PPHUIIMEHT MPOTOPIIMOHAIBHOCTH ), B BBIPAXKCHHH:
J=9yH, rne J— HamaranueHHOCTh, H — HanMpsKEeHHOCTh MarHUTHOTO ToJiA. [{nst anamarnetuxos <0,
1u1st mapamaraetukoB x>0. J{nst peppomarnerukos y>>0. CM. Takyke MaraHuTHasi IPOHUIIAEMOCTb.

MarHuTHOM NOCTOSTHHOM HA3bIBAECTCA Pa3MEPHBIN MHOXHUTENb o = 47 107 T'u/m, BXOmsmmiA B
HEKOTOpBbIe (POPMYIIBI AJIEKTpOMarueTusma (Hanpumep, B popmyny B = pouH), 3anucannsie B cucteme
eauaun CU.

MarnuTHoii NMPOHUIAEMOCTBIO 1 HA3bIBACTCS BCJIIMYMHA, ITOKA3bIBArOIIas, BO CKOJIbKO pa3 MHAYKIUA
MAarduTHO I10JII B MarHETHUKE OOJIBIIIE HHAYKIIUU B BAKyyMC. MoxHo IMMOKa3aTb, 4YTO L = 1+ A TAC Y —
MariuTHas BOCIIPHUUMYUBOCTD.

MaraurHoe nmoJjie — 0Ha U3 CTOPOH €IUHOI0 JIEKTPOMArHUTHOIO 10JIs1. MarHuTHOE IoJIe CO34acTCs
JIBIKYLIIUMUCS 3apsiiaMid (TOKOM MPOBOJAMMOCTH) M IMEPEMEHHBIM JJIEKTPUYECKUM TIOJIEM (TOKOM
cMeleHns). JleficTByeT MarHUTHOE MOJI€ TOJIBKO Ha IBHIKYILIUECS 3apsiibl.

MAarHuTHBIM MOMEHTOM HA3bIBACTCS BEKTOPHAs BEIWYMHA, MOJYJIb KOTOPOH pPaBEH MPOU3BEACHUIO
CHJIBI DJIEKTPUYECKOTO TOKa B KOHTYpE Ha IUIOMIAAhr OOTeKaeMyko JTHUM TOkKoM. HampasieHue
MarHUTHOTO MOMEHTA CBSI3aHO C HaIlpaBJIEHWEM TOKa MPaBUIOM OypaBYHKa.

MarHuTHblif IOTOK (WJIM MOTOK BeKTopa B) — 370 motok ®g BekTOpa MAarHUTHON WHAYKIIUH Yepe3
KaKyro-JTH00 TTOBEPXHOCTh. B Ccilydae 0HOpOAHOTO MarHUTHOTO TIOJISI U TIIOCKOM moBepxHOCTH D =
BS cos o, rne B — uHAYKIMS MarHUTHOTO MOJs, S — IUIOHIAAb MOBEPXHOCTH, 0L — YTOJ MEXKIY
BEKTOpPOM B 1 HOpMaubio K TOBEpXHOCTH.

K meramnam oTtHOCATCS B€IICCTBA, UMCIOIIIHEC CBO60,Z[HBI€ OJICKTPOHLI, T. €. BAJICHTHBIC 3JICKTPOHEI,
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OTOpBABIIMECS OT CBOMX AaTOMOB U IIpUHAJIEKAIIME BCEMY KOJUIEKTMBY AaTOMOB MeTajlla
(KOJUIEKTUBU3UPOBAHHBIE 3JEKTPOHBI). C TOUKM 3pEHUsl 30HHOM TEOPHHM TBEPAOIO TElla IMPU3HAKOM
MeTajljla SIBISIETCS HAJIW4YME HE IOJHOCTBIO 3allOJHEHHOM 30HBI, KOTOPas HOCUT HAa3BaHWE 30HBI
IIPOBOJIUMOCTH.

HamMarau4eHHOCTBIO HAa3bIBAC€TCSI MAarHUTHBIA MOMEHT CANHUIIbI o0beMa MarHeTHKA.
Hanpsmcelme — TO K€ CaMO€, UTO U Pa3HOCTb NOTCHIHNAJIOB.

Haﬂpﬂ)KCHHOCTbIO MAarHMTHOTO IIOJIA HAa3bIBACTCA BCIIOMOI'aTClIbHAsA BCIIMYMHA, XapaKTCPpU3YyrOolias
MAarauMTHOC OJIC MaKPOTOKOB.

Haﬂpﬂﬂ(eHHOCTb AJICKTPUYECCKOI0 II0Jd — CHJIOBAasA XapaKTCpUCTHKA II0JIA, HU3IMEPIACTCA
OTHOIICHUECM CHJIBI, ,Z[CI\/'ICTBYIOH_[CI‘/'I Ha II0JIOKUTENbHBIN HpO6HbII71 3aps, K SHAUCHUIO 3TOT'O 3apsa.

JiixeHBaJIb] OOHAPYXHWJI MArHUTHOE II0JIC TOKAa CMEIICHUS: MarHWTHAs CTPENKa, HaXOJSIIasiCs
BOJIM3M TUIOCKOTO 3apsHKCHHOTO KOHJACHCATOpa, OTKJIOHSUIACh OT CBOETO  IMEPBOHAYAIBHOTO
HaIpaBJIeHUs MIpH paspsizie kouaeHncaropa. Cp.: OnbIT Dpcreaa.

BpCTeII 06Hapy>1<1/m MAarouMTHOC IIOJIC TOKa IIPOBOAUMMOCTH: MAIrHUTHAA CTPCJIKA, PACIIOJIOKCHHAs
BOJIM3U IMpOBOAHMKA C TOKOM, IIPHU BKIIIOYCHHMHU TOKA OTKJIOHAIACH OT HAIIPAaBJICHHUA MArHuTHOI'O
MCpHAHAHA.

ITapamarneTu3sMoM Ha3bIBAaeTCsl CBOMCTBO BELIECTB ([IapaMarHeTMKOB) HaMarHUYMBAaTbCA B
HalpaBI€HUU CUJIOBBIX JIMHUI BHEUIHET0 MAarHUTHOIO MOJsA. ATOMBI NapaMarHeTHMKOB HMEIOT
OTJIMYHBIA OT HyJsd MarHUTHBIH MOMEHT M BeAyT ce0sd B MAarHUTHOM II0JI€ I0JI00HO
MHUKPOCKOIUYECKMM MarHUTHBIM CTPEJIKaM.

pP-N-mepexooM Ha3bIBaeTCsl 001acTh BOJM3M KOHTAKTa JABYX MOJYNPOBOJHUKOB C Pa3HBIM TUIIOM
IPOBOIUMOCTH. BceneacTtBue pekoMOMHAIMM ABIPOK W 3JIEKTPOHOB BOJM3M KOHTAaKTa oOpa3yercs
001acTh, 00eTHEHHAs: HOCUTEJIIMU TOKA M Ha3bIBaeMasl 3anuparomum cioeM. Ilockonsky p-n-nepexon
o0aaeT OJHOCTOPOHHEH MPOBOJUMOCTBIO, TO OH HCIHOJB3YETCs AJIS BBIIPSMIIEHUS NEPEMEHHOrO
TOKAa HU3KOM Y4acTOThI U I€TEKTUPOBAHHUS PallOCUTHAJIOB.

Honsipu3anmei IM3JIEKTPUKA HA3bIBACTCA MPOLIECC CMEIICHHS CBSI3aHHBIX 3apsA0B TUAIEKTPUKA B
ANEKTPUUECKOM ToJie. B pesysibpTaTe monaspu3anuu rpaHu IUAJIEKTPUISCKON TIIACTUHBI, ITOMEIEHHON
B AJIEKTPUYECKOE MOJI€, OKA3bIBAIOTCS 3aPSKEHHBIMU 3apsaMy TPOTUBOIIOIOKHOTO 3HAKA.

[MoasipHbIMM  HA3BIBAIOTCSI MOJICKYJIBI, y KOTOPBIX <«IIEHTPBI TSDKECTH» IMOJIOKHTEIBHOTO U
OTPUIIATENIFHOTO 3apsAOB HE COBMajaaloT. Takas MoONEKylna IO CBOMM CBOWCTBaM ToJ100HA
IEKTPUICCKOMY JWIIONI0 W XapaKTePU3yeTCs SJIEKTPUYCCKUM JIUIOJBHBIM MOMEHTOM. [IpuMmepsl
nosstpabIx Mostekya: HoO, NH3, HCI u ap.

IMoTeHnMag 3JIeKTPOCTATHYECKOIO MOJISI - SHEpPreTuyeckas XapakTepuctuka noissd. Onpenensiercs
KaK BeJIMYMHa, U3MepsieMas paboTOH CHJI MOJS MO MEPEHOCY €IMHUYHOTO IMOJIOKUTENIBHO 3apsia U3
JAHHOW TOYKU B JpYyrylo, (UKCHUPOBaHHYIO TOYKy. B KkauecTBe (QUKCHpPOBaHHOM wyacTo OepyT
0OECKOHEUHO YAAJCHHYIO TOYKY. J[pyruMH ClIOBaMM, MOTEHIHAN 3JIEKTPOCTATUYECKOTO MOJs paBeH
MOTEHLNATbHON SHEPTUH €IUHUYHOTO MOJIOKUTEIBHOIO 3apsi/a, TOMEIIEHHOT0 B 3Ty TOuKy. Enununa
noreHuuana B C1 1 Boabr.

Ipasuio JleHua - mpaBMIIO, ONpPEIEIIAIOIIEE HAlPaBIEHHE HWHIYKIIMOHHBIX TOKOB, BO3HHMKAOIIHMX
npu JIeKTpoMaruuTHol uHayknuu. CornmacHo mpaBuiay JIeHIIa WHAYKIIMOHHBIA TOK BCErJa MMEET
TaKO€ HaIpaBJICHUEC, YTO €ro COOCTBEHHBI MarHWUTHBII OTOK KOMIICHCUPYET U3MCHCHHA BHCIIHETO
MarHMTHOTO TIOTOKA, BBI3BABIIEro 3TOT TOK. IIpaBmio JIeHIla €cTh CIEACTBHE 3aKOHA COXPaHEHHsI
sreprun. D.X.Jlenrr (1804-1865) - pycckuii Gpusuk.

[MosynpoBoaHUKAMH Ha3bIBaeTCS KJIACC BEMIECTB, 3aHUMAIOIIUX MO CBOEU CIIOCOOHOCTH MPOBOJIUTH
BJ'IGKTpI/IIIeCKI/II\/'I TOK npOMemyTquoe IIOJIOKCHUEC MC)K)Iy METaJlJIaMUu " }IH3H6KTpHKaMH. C TOYKHN
3peHHs] 30HHOW TEOpUU TBEPAOrO Teja BEIIECTBO OTHOCUTCS K MOJIYIPOBOJHUKAM, €CIU IIHpPUHA
3anpenieHHON 30HbI, OTAEIISIONICH BaJEHTHYIO 30HY OT 30HbI IPOBOJAMMOCTH, MEHbIIIE 2 3B.

HOJIﬂpI/I3yeMOCTBIO MOJICKYJIBI ~ HAa3bIBACTCA  BCJIMYWHA, XapaKTCpU3YIOIIasd «CMCIaCMOCTb»
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AJICKTPOHHOM 00OJIOUKH IO IEUCTBUEM SJIEKTPUUECKOTO TOJISA. DIEKTPHUUCCKUN TUIMOIBHBI MOMEHT
P, MHIYLIHPYEMBIH MOJEeM, MPOMOPIHOHANIEH HampspkeHHocTd moist E: p = agE. Koapduument
MIPOTIOPITMOHAIIBHOCTH 0L M €CTh MOJISIPU3YEMOCTbD.

IToCTOSTHHBIM Ha3bIBACTCS JIEKTPUUYECKUN TOK, HE MEHSIOIIMICA C TEYEHHWEM BpeMEHHU. B ciydae
MOCTOSIHHOTO TOKa MpH ompezeneHuu cuibl Toka | = AQ/At MoxxHO OpaTh JIHO00H MPOMEKYTOK
BpeMeHHU At.

IMotoxk @ BeKkTOpa HANPSAKEHHOCTH IJIEKTPUUECKOr0 MOJISl Yepe3 KaKyro-I1ubo MoBepxHOCTh. B
Clly4ae OIHOPOTHOTO ToJsi M Iockod moBepxHocth ®p = ES coso, rme E — mHanpsbkeHHOCTH
AIEKTPOCTATUYECKOTO MOJIfA, S — IUIOMIA (b IOBEPXHOCTH, 0L — YTOJ MEXIy BEeKTOpoM E u HopMasbio k
noBepxHocTu. Cp. MarHuTHBIN TOTOK.

IIpaBuina Kupxroga npuMeHSIOTCS A pacueTa CIOXKHBIX (pa3BETBIEHHBIX) LENEH MOCTOSHHOIO
TOKa. MeToa KOMIUIEKCHBIX TOKOB IIO3BOJISIET PAaCHpPOCTPAHUTh 3TH INpaBUia A pacuera ILeneu
IIEPEMEHHOI0 TOKA.

HpOBOIIHI/IKaMI/I Ha3bIBAOTCA BCHICCTBA, COACPIKAIIUC B HOCTaTOHHOﬁ KOHOCHTpAaKU CBO6OI[HBI€
3apsabl. K IMPOBOAHUKAM OTHOCATCA MCETalJIbl, HWOHU3HWPOBAHHLIC TIa3bl, BOAHLIC PACTBOPLL
QJICKTPOJIMTOB MU pacCIljiaBbl coneii. B QJICKTPHUYCCKOM II0JIC CBO6OI[H]':>IC 3apsaabl IICPCPaACIIpCaACIIA0OTCA
TaK, 4YTO HAIPSAKCHHOCTL JJICKTPUUCCKOI'O IOJIA BHYTPHU HNPOBOJHHWKA OKA3bIBACTCSA paBHA HYJIIIO, a
noreHuual NpoOBOAHNKA BCHOAY OANHAKOB.

PeasituBuCcTCKAS JIEKTPOAMHAMMKA - Pa3/iell AIEKTPOJMHAMUKY, U3YHYAIOUIUN 3JIEKTPOMArHUTHBIE
SBIICHUSl B JIBIDKYIIUXCS CpellaX, ONUpasch Ha WHBAPUAHTHOCTH 3apsiia B PAa3IMYHBIX CHUCTEMax
OTCUYETa U MHBAPUAHTHOCTH OCHOBHBIX 3aKOHOB OTHOCHTENIBHO TIpeoOpa3zoBanuii JlopeHia.

CaMOMHAYKIIUS - SBIIEHUE BO3SHUKHOBEHHMSI AJIEKTPOJABIIKYILEH CHIIBI B MPOBOJAHUKE (KaTyIIKe) MpU
W3MEHEHUU TPOTEKAIOIIEro B HEH 3JieKTpuueckoro Toka. Bemnumna u 3nak DJ[C camOMHIYKIIMH
OIPEAEIISAIOTCS 3aKOHOM AJIEKTPOMArHUTHOU UHIYKLIMH.

SIBieHue CcBepXNPOBOAUMOCTH OTKpbUI romnanHickui  ¢usuk Kamepnuur-Onnec (1911):
COIIPOTHUBIIEHUE PTYTHU MPH TeMIlepaType, OIM3KOH K aOCONMIOTHOMY HYJII0, CKAUKOM YMEHBILIAIOCH 10
Hyns. B nanpHeiinmieM cBepXNpoBOIUMMOCTh Oblla OOHAapyKe€Ha M Yy JAPYTUX METaUIOB U CILIaBOB
(cBHHeL, OJOBO, Xene30 M Ap.). CBepXHpOBOAMMOCTb, KaK M DJIEKTPUYECKOE COINPOTHUBIIECHUE,
00BSCHSIETCS B3aMMOJECHCTBHEM KOJUIEKTUBU3UPOBAHHBIX 3JIEKTPOHOB MeTalljla C KPUCTAINIMYECKOU
pewerkoil. B 1986 roxy oOHapy»eHa BBHICOKOTEMIIEpAaTypHasi CBEPXIPOBOAUMOCTh, TEOPUS KOTOPOM
HAXOJIUTCA B CTaJIUU Pa3pabOTKH.

Cuuioii JlopeHua Ha3blBaeTCs CUIIa, JCHCTBYIOIIAs HA 3apsij B JJICKTPHYECKOM W MArHUTHOM II0JIE
(anmextpuyeckas 1 marauTHas cuia Jlopenna): F = q{E + [v, B]}. [lepBoe ciaraemoe B mocienaHem
BBIPQ)KCHUHU HA3bIBACTCS DIICKTPUUIECKOM, a BTOPOEe — MArHUTHOM cuitoii JlopeHra.

Cuioii TOKa Has3bpIBacTCi BEIMYMHA, H3MepseMas 3apsiioM, IMPOTEKAIOIIMM 4Yepe3 IONepeuHoe
CEYEHUE NPOBOJHUKA B OHY ceKyHAY. Enunnna cunel Toka B CH: 1 AMnep — yerBepTasi OCHOBHas
€MHMIIA STOW CUCTEMBI (HApSALY C METPOM, KHJIOTPAMMOM U CEKYHJI0i1).

COJ'ICHOI/I,Z[OM Ha3bIBACTCA KaTylIKa LIHJ]HH,Z[pH‘-ICCKOfI (I)OpMBI.

CTaIIl/IOHapHI)IM HA3bIBACTCA DJJICKTPUUCCKOC II0JIC, CYHICCTBYIOIICEC B IMPOBOAHHUKE C TOKOM H
06YCJ'IOBJ'II/IB3.IOH_ICC NEpCHOC SHEPTHUU B LCIAX MOCTOAHHOI'O TOKaA. 3ap;1m,1 Opru NpPOTCKAaHHWU TOKa
HEMIPEPBIBHO MEPEMCUIAIOTCA, HO paCpPEACICHUC UX OCTACTCA HCU3MCHHBIM. HOSTOM}’ CTallMOHApPHOC
IIoJIC, HOI[O6HO QJICKTPOCTATUICCKOMY, SABJISACTCA MOTCHIIUAJIIbHBIM.

CTOpPOHHSII CWJA - CHJIa HEIJICKTPOCTAaTHYCCKOH TMPHUPOJBI, BBI3BIBANOMIAS  IEPEMEIICHHE
MOJIOKUTEIBHBIX DJIEKTPHUUECKUX 3apsSA0B BHYTPHU UCTOYHHKA MMOCTOSTHHOTO TOKA OT TOYKH C HU3KUM K
TOYKE C BBICOKHUM IIOTCHIIUAJIOM (OTpI/IIIaTeJ'H)HBIX — OT TOYKH C BBICOKMM K TOKE€ C HU3KHUM
noteHnuanoM). CTOpOHHUMH CYUTAIOTCS BCE CHIIBI OTJIIMYHBIE OT KYJIOHOBCKUX CHII. Y IenmbHas paboTta
CTOpPOHHUX cuJ (paboTa MO MEPEeHOCY €IWHUYHOTO 3apsijia) Ha3bIBACTCS DJEKTPOABHKYIIEH CHUIION
WMCTOYHUKA TOKA.
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Teopema I'aycca-OcTporpaackoro CBS3bIBAET CYMMApHBIA SJIEKTPUUYECKUN 3apsj, HaXOMSUIUKCS
BHYTPH 3aMKHYTOW MOBEPXHOCTH, C TOTOKOM BEKTOpa HAIMPSIKECHHOCTH SJEKTPOCTATHYECKOTO OIS
yepe3 ATy mNoBepxHOCTh: Pp = X(/epe. B 0000mEeHHOM BHaE 5Ta TEOpeMa BXOJIUT B CHUCTEMY
ypaBHeHU MakcBeiuia.

TepMoO3JIeKTPOHHAsI IMHUCCHSA — HCIIYCKAHHME 3JIEKTPOHOB METAJJIAMU, HArpeTbIMU JO BBICOKOMN
TeMIEpaTyphl.

Taewuuii pa3psia — pasps, BOHUKAIONMN B pa3psaaHON TPyOKe, HAMOJTHEHHON ra30M MPHU HU3KOM
nasieHuu (okoso 0,1 MM pT. CT.), IpU HANPSYKEHUU MOPsIIKa HECKOJIBKUX ThICSY BOJIBT. [Ipumensercs,
B YaCTHOCTH, B JIaMIIaxX JHEBHOI'O CBETA.

Toxamu (I)yKO Ha3bIBAIOTCA HWHAYKIIMOHHBIC TOKH, BO3HHMKAIOIIMWE B MACCHUBHOM IIPOBOJHHUKCE,
NMOMCIICHHOM B IICPEMCHHOC MArHuTHOC I10JIC.

Toxom IMMPOBOAUMOCTH HA3bIBACTCsA BHCKTpI/I‘ICCKI/Iﬁ TOK, O6YCJIOBJIGHHBII>'I JABMKCHUEM 3apsKCHHBIX
qacTul.

IlonsiTne «ToK cMemeHus’» BBen MakcBemn. [lo MakcBemny TOK CMEIIEHHs - 3TO NEpPEMEHHOe
AIIEKTPUYECKOE T10JIE, MOPOXKIAIOIIEE, HAPSALY C TOKOM IPOBOJAMMOCTH (JIBHKYLIUMUCS 3apsaaMu),
MarsuTHoe mnose. Takum o0pa3oM, HCTOUHUKOM MAarHUTHOT'O MOJISI MOKET ObITh TOK CMELEHHs U TOK
IIPOBOAMMOCTH.

Topouaom Ha3pIBaeTCs KaTyllka, uMeromas popmy OyOiuka.

ToueuHblil 3JIeKTPUUYECKHUI 3apsA — 3apsKEHHOE TEN0, pa3MepaMy KOTOPOro MOKHO IpeHeOpeydb B
YCIIOBUSX KOHKPETHOH 3a/1auu.

Tpau3ucropbl — noxynpoBoaHukoBbie Tpuoisl. [Ipemnoxenst B CILIA (1948). Ilpumenstorcs st
YCUJIEHUSI W TEHepaluu dSJeKTpuueckux Kojebanuil. [lo cpaBHEHHIO C BaKyyMHBIMH TpPUOAAMU
00J1a/1at0T PSAIOM IIEHHBIX IPEUMYIIECTB (MaJIbIi BEC ¥ rabapuThl, TPOYHOCTh, OTCYTCTBHE HAKATBHBIX
1enei, BBICOKUH K. M. [., OOJIBIION CPOK CITYKOBbI).

YjaenbHOe CONPOTHBJIEHHE BEIMYMHA, XapPaKTEPU3YIOMIAs CIIOCOOHOCTh BEIIECTBA IPOBOJIUTH
AIIEKTPUUYECKUI TOK, M UHCIEHHO paBHAas CONPOTUBJICHUIO IPOBOAHUKA JUIMHOW B | MeTp M
IUIOMA/BI0 TTOMEPEeYHOro cedeHnss | Mm% ViieqbHOE CONMPOTHBICHHE 3aBHCHT OT TEMIIEpaTyphl. Y
METAJUIOB OHO pacTeT C pPOCTOM TEMIEpaTyphl, Yy IMOJYNPOBOAHUKOB M BOJHBIX pacTBOPOB
AIIEKTPOJIUTOB — YMEHBIIIACTCSI.

YI)aBHeHI/Iﬂ MakcBenyia - YpaBHCHHS, YCTAHABJIMBAKOMIHUE CBA3b MCKAY HAIPAKCHHOCTAMU
SJICKTPHUYCCKOI0O U MarHuTHOIO IoJIeH U pacnupeaciIi€CHUEM B IIPOCTPAHCTBE SJICKTPUYCCKUX 3apia10B U
TOKOB. ypaBHCHI/IH MakcBeiia OMHUCHIBAIOT QJICKTPOMAIrHUTHBIC SBJICHUA B PA3JIMYHBIX CpCAax U B
BaKyyMe. ypaBHCHI/Iﬂ HE JOKa3bIBalOTCAd M HE BBIBOJATCA B MAaTEMAaTHYCCKOM CMBICIIC, a ABJIAIOTCA
O606H.I€HI/IGM omnbiTa. Bce 3aKkoHBI QJICKTPOMArueTu3Ma ¢€CTb CICACTBUSA ITHUX ypaBHCHI/Iﬁ. U3
ypaBHCHI/II\/'I MakcBeiia BEITEKaeT CyHICCTBOBAHUE DJICKTPOMArHUTHBIX BOJIH.

@eppoMarHeTH3MOM Ha3bIBAETCSI CBOMCTBO HEKOTOPBIX BEUIECTB ((eppOMArHeTHUKOB) CIOHTAHHO
HaMarHW4YuBaThCs. MarHuTHbIE MOMEHTHI aTOMOB (heppoMarHeTuka B Mpeneraax MUKPOCKOMHMYECKHX
oOmacteil  (IOMEHOB) CHOHTaHHO OpPUEHTHUPYIOTCA MapajulenbHO JApyr Apyry. Ilpomecc
HaMarHWYMBaHUS MOXKHO paccMaTpUBaTh KaK MPOLECC OPUEHTAIIMM MArHUTHBIX MOMEHTOB JOMEHOB
BJIOJIb CUJIOBBIX JIMHUM MarHuTHOro mojs. [Ipu BBIKIIOYEHHMM MAarHUTHOTO TOJS (eppoMarHeTHK
OCTaeTcsi HAMarHMYEHHBbIM (OCTaTOYHasi HaMarHW4YeHHOCTh). deppoMarHeTH3M HaOII01aeTCsl TOJIBKO
IpU YCIOBHMHM, YTO TeMIIepaTypa He MPEBBIIIACT TaK Ha3bIBaEMYIO TemmepaTypy (uiu Touky) Kropwu.
Camble u3BecTHbIE (PeppOMArHeTUKU — JKeJIe30, KOOAJIbT U HUKEIb.

DJIeKTpeT - JMAJIEKTPUK, CHOCOOHBIM JJIMTENIbHOE BpeMs HAXOJUTHbCS B HAIIEKTPU30BAHHOM
COCTOSTHUM IOCJI€ CHATHS BHEIIHEro BO3JEWUCTBHUSA, BBI3BABIIETO MOJSPHU3ALUIO. DJIEKTPET CO3/AET B
OKpPYXKalOIlleM NIPOCTPAHCTBE JIEKTPOCTATUUECKOE MOJIE 33 CUET MPEABAPUTEIBHON dIEKTPU3ALMH WU
ocTaTouyHoil monspuzanuu. OOBIYHO 3JEKTPEThl 00pa3yrOTCsl MyTeM HarpeBaHUsl UAIEKTPUKOB IO
TEMIIepaTypbl, OJIM3KOW K TeMIepaType UX IUJIaBICHHs, U MOCIEIYIOUIEr0 OXJIAXKICHHUS B CUIHLHOM
BHEIIIHEM 3JIEKTPUYECKOM I10JIE.

20



JIeKTPUYECKAasT  eMKOCTh  (3JIEKTPOEMKOCTh) TMPOBOJAHMKA -  CKajsipHas  BEJIIMYMHA,
XapaKTepU3yIolIasi CIHOCOOHOCTh TMPOBOJHUKA HAKAIUIMBATh JJICKTPUUECKHA 3apsi, W paBHAS
OTHOIIICHHUIO 3apsi/ia MPOBOJHHUKA K €ro MOTSHIHATY (B MPEATOI0KESHUH, YTO BCE APYTHE TPOBOTHUKHI
OCCKOHEYHO YAalieHbl M YTO IMOTCHIMA OCCKOHEYHO YAAJICHHOW TOYKH NPHUHAT PaBHBIM HYIIIO).
Enununent snexrpuueckoit emkoctu nmpoBoanuka B CU sensercs 1 dapan.

DJIEKTPUYECKOH TOCTOSIHHON Ha3bIBaeTCs pa3MEpPHBbIH MHOXUTENb €= 8,85-10™ Kn?/H-M%,
BXOJISIIIUI B HEKOTOpBIE (POPMYJIBI AJIEKTpOMarHeTusma (Harnpumep, B 3akoH KysoHa), 3anucaHHble B
cucreme equnun CH.

DJIeKTPUYECKUI TUI0JIb - CHCTEMA JIBYX TOUYSYHBINA 3apsiI0B OJJMHAKOBBIX 10 aOCOTIOTHON BETUIMHE
Y TIPOTUBOIIOJIOXKHBIX IO 3HAKY, PACIOJOXEHHBIX Ha HEKOTOPOM pACCTOSIHUM Apyr oT apyra. Ha
JIATIOJIb, HAXOIALIMICS B AJEKTPUUYECKOM I0JIE, IEUCTBYET Mapa CUJ, CTPEMSIIMXCS YCTAHOBUThH €r0
BJIOJIb CHUIOBBIX JIMHUK. MOJIEKYJIbl MHOTHX BEIIECTB IO CBOMM CBOMCTBAM IMOJAOOHBI JICKTPUIESCKOMY
JHIIOJIIO.

DJIeKTPUUYECKHil 3apsia - (u3HyecKas BEIMYMHA, XapaKTepPHU3yHoas CBOWCTBO TEJN WM YaCTHII
BCTYNAaTh B JJICKTPOMArHUTHOE B3aMMOJICHCTBUEC W OMPEIEISIIONIAsl 3HAYCHUS CHJ W SHEPTUU INpU
TaKUX  B3aUMOJCHCTBHUSX. DIEKTPUYECKHM  3apsiiaM MPUIUCHIBAIOT  MOJIOKUTEIbHBIA WM
oTpulatenbHbIi 3HaKk. Enununna 3apsna B cucreme CU — 1 Kit (kynon).

DJIeKTPUYECKUM CMellleHHeM Ha3bIBaeTCsl BCIIOMOraTeibHas BeKTOpHas BennunHa D=epeE (rme € —
OTHOCHUTEIIbHAS JMAJIEKTPUYECKass MPOHUIIAEMOCTb, €y - OJJEKTpUYecKas TMocTosiHHas, E —
HaIPSHKEHHOCTh DJISKTPUYECKOTO TIOJIS), TPUMEHsAeMas JUIsl OINHUCAHMS DJECKTPUYECKOrO TOJIS B
JIUBJICKTPUKE.

DJIEKTPOABMAKYIIAS CHJIA - XapaKTePUCTUKA MCTOYHMKA OHHEPrMU B AJIEKTPUUYECKOW LIEIu.
DNEeKTPOABMKYIIAs CUJIA U3MEPAETCS OTHOLICHNEM paboThl CTOPOHHUX CHII 110 TIEPEMENICHHUIO 3apsiaa
BJI0JIb LIEMH K 3HAYCHMIO 3TOTO 3apsiia. MoxHO cka3aTb, uTo DJIC ecTb ynenbHas paboTa CTOPOHHUX
cuit. O/1C, xak ¥ NOTeHLIMal, U3MEPSETCS B BOJIbTAX.

BJIQKTPOJII/IHaMI/IKa - pasgein (1)I/ISI/IKI/I, I/ISyIIaIOH_II/II‘/JI CBOMCTBA QJICKTPOMArouTHOI'0 IIOJII U €T0
BSaHMOI[CI\/JICTBI/Ie C 3apsAagaMu, CBA3b JJICKTPUUYCCKHUX WU MAarHUTHBIX $[BJ'IGHI/II>1, a TaKXeE SHGKTpH‘IGCKHﬁ
TOK. Paznmyarot KIIACCUYCCKYI0, PCIATHBUCTCKYIO MW KBAHTOBYIO JJICKTPOAWHAMUKH. OcHoBoM
KJIaCCHUYECKOI SJICKTPOAWMHAMUKU SIBJIAIOTCSA YPaBHCHUA Makcaena.

BJIQKTPOJII/ITI/I‘ICCKOﬁ JUCCOMUALIAEH Ha3bIBACTCS pacnaa MOJICKYJ KHUCIIOT, HIeIo4Yel U cojel B
BOAHOM pacCTBOPEC Ha MPOTHBOIIOJOXHO 3apsKCHHBIC HWOHBI. IlonoxuTenpHBIE MOHBI HA3BIBAIOTCS
KaTHOHaMH, OTPULIATCIIbHBIC — aHUOHAMMU. HpI/I‘II/IHa JHUCCOIUAIIN — BO3JAEHCTBHUE MOJISIPHBIX MOJICKYJI
BOJbI.

BJIQKTPOJII/ITEIMI/I Ha3bIBAIOTCA BCIICCTBA (COJ'II/I, KHUCJIOTHI, OCHOBaHI/ISI), BOJHBIC paCTBOPbBI KOTOPBIX
MMPOBOJAT JJICKTPHUYCCKU TOK. MOJ’IGKYJ'II)I QJICKTPOJIUTOB IMOJ I[Cf/iCTBI/IGM IMOJIAPHBIX MOJICKYJI BOABI
AUCCONUUPYIOT — paClliafatOTCA Ha ITPOTHBOIIOJIOXKHO 3apsS’KCHHBIC HOHBI.

DJIeKTPOMArHUTHASI MHAYKIUS - siBJIeHUEe BO3HUKHOBeHUS DJ[C B MPOBOIHUKE TIPH €T0 JBMIKEHUH B
MarHUTHOM II0JIE; WJIM MIPU U3MEHEHUH OKPY>KAIOILIEro ero MarHuTHOro noiisd. [lpu 3ToM B 3aMKHYTOM
MIPOBOJIAIIEM KOHTYPE, IIOMEIIEHHOM B TTIEPEMEHHOE MAarHUTHOE T10JI€, BO3HUKAET WHIYKIIMOHHBIN TOK.
CwMm. Taxke 3aKOH 3JIEKTPOMarHUTHOM MHIYKIUU.

JJIEKTPOMArHUTHOE B3aMMOAEHCTBME — OTO B3aWMOJCHCTBHE 3apsKEHHBIX TeN. XapakTep
AJIEKTPOMArHUTHOTO B3aMMOJICHCTBHSI 3aBUCUT OT BBIOOPA CUCTEMBI OTCUeTa. B HEKOTOPBIX cucTeMax
OoTcyeTa MAarHuTHas KOMIIOHEHTa »JJEKTPOMAarHUTHOTO B3aUMOJIEHCTBUS He HaOmogaeTcss u
HaOJII01aeTCsl ANEKTPUUECKOE B3aUMOJICHCTBIE, B IPYTUX, HA0OOPOT, MACKUPYETCs dJIEKTPUUECKOe, a
Ha0JII01aeTCsl TOJIbKO MarHUTHOE B3aUMO/ICHCTBHE.

DJIeKTPOMarHuTHOe TMoJie - ocobas ¢opma CyLIIECTBOBAaHHS MaTepUH, IOCPEICTBOM KOTOPOii
OCYIIECTBIISIETCS B3aUMOJIEUCTBUE MEXKIY TMOKOSIIUMUCS WU JBIKYIIUMUCS 3JIEKTPUUECKUMU
3apsaamH.

DJIeKTPOMAarHuTHasi BOJIHA — 9TO CBOOOAHOE (OTOpBaBIIEECs OT TOKOB W 3apsoB) MEpPEMEHHOE
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anexmpomachumuoe none. CyIIECTBOBAHWE JIIEKTPOMATHUTHBIX BOJH BBITEKACT W3 VPAGHEHULL
Makcsenna. IlepeMeHHBIE 3JIEKTPUUECKOE U MAarHUTHOE T10JIE€ MOTYT OTPBIBATHCS OT MOPOAMBIIUX HUX
TOKOB W 3apsi/IOB U, MOAJCPXKHUBAsl IPYT Ipyra, PaclpoCTPaHITHCS B MPOCTPAHCTBE CO CKOPOCTHIO
cgeta. [ToaToMy roBOpsAT, yTO MaKcBeIT MpeAcKa3all CylIeCTBOBAaHHE IEKTPOMAarHUTHBIX BOJH. ['epiy
MIOJTYYHJI 3TH BOJHBI 3KCIIEPUMEHTAIILHO, a [1010B OCTpOMII TepBBIN paaHONPUEMHHUK.

DJIEKTPOHHAsI TeopHsl MeTaJLUIOB Obuia pa3paboraHa HemenkuMm ¢usukom J[lpyne u pasButa
rojutanjckuM (puzukom Jlopenom. Teopusi ocHOBaHa Ha MepeHECEHUS MPEACTaBICHUN KUHETUYECKON
TEOPHH Ta30B Ha «T'a3» CBOOOJHBIX AJIEKTPOHOB B MeTajlie. DIEKTPOHHAsS TEOPHUs MO3BOJIMIIA BHIBECTH
3axonvl Oma u [Dicoyna-Jlenya B Metamnax, HO CTOJKHYJIAch C PSAOM 3aTPyIHEHUH, MPEOAOJIETh
KOTOpPBIE y1aJI0Ch TOJIBKO KBAHTOBOU (30HHOL) meopuu TBEpJOTO Tena.

DJIEKTPOHBI M ABIPKM — HOCUTENIM TOKAa B IOJYIPOBOJHUKAX. DJIEKTPOH, MEPEXOAsl U3 BaJCHTHOMN
30HBI B 30HY ITPOBOJIMMOCTH, OCTABJII€T B BAJICHTHON 30HE HAPYIIEHHYIO BAJICHTHYIO CBS3b, [0 CBOUM
CBOICTBaM 3KBUBAJIEHTHYIO MOJOKUTEIBHOMY AIEKTPUUECKOMY 3apsiy.

DJIEKTPOCTATHKA - pa3/ie] dSJICKTPOAMHAMMKH, W3YYAIOIIMW TOJ€ HEMOJABIKHBIX 3apsiioB M HUX
B3auMo/eiicTBre. OCHOBY AJIEKTPOCTATUKH COCTaBIIAET 3aKoH KyioHa.

BJIGKTPOCTaTI/I‘IECKaH HHAYKIHA - TOABJICHUC OJJICKTPHYCCKUX 3apsg0B pa3sHOIO 3HaKa Ha
IMPOTHUBOIMOJIOXXHBIX YHaCTKaX nposoOHuKa HUIn 0M3Jl€KmpuKCl B oJiekmpocmamudeCcKkom noie.

DJleKTpocTaTHyecKasi 3alUTa - 3amuTa npuOopoB UM 000pyHOBaHWs, OCHOBaHHAs HAa TOM, YTO
HAaINPSHKEHHOCTh 3JIEKTPOCTATUYECKOrO MOJIsI BHYTPU NPOBOJAHUKA paBHA HYNIIO. Poib 3KpaHa MOXKET
UrpaTh METAUIMYECKHM Kopmyc Mpubopa WM MeTalIMdecKas CeTKa ¢ JOCTaTOYHO METKUMU
STYCHUKAMH.

DJIEKTPOCTATHYECKOE IMOJIe - DJICKTPUUECKOE I10JI€ HENOABM)KHBIX IEKTPUYECKUX 3apsloB. OJTO
YaCTHBIM CiIy4adl JJIEKTPOMArHUTHOIO TOJA. XAapaKTEPUCTHUKAMHU DJJIEKTPOCTATUYECKOrO  ITOJIS
ABJIAIOTCS HAIIPSDKEHHOCTD U TOTEHLINAI.

DJleMeHTaAPHbIN 3JIEKTPUYECKHMIl 3apsA0 - HaUMEHBIIMHM TOJOKUTENbHBI WIM OTPHULIATEIbHBIN
AIIEKTPUUYECKUI 3apsj], paBHBIN MO aOCOIIOTHOMY 3HAUEHUIO 3apsily JEKTpOHA. 3apsia Jrboro Tena
WIM YacTULbl €CTh BEJIMYMHA, KpaTHas 3JeMEHTapHOMY 3apany. HacTuisl ¢ ApOoOHBIM 3apsoM B
CBOOOJTHOM COCTOSIHUM HE HaOJI0Aat0TCs.

2
DHeprusi, 3amaceHHas B macHumHom nosae karymku, paHa W = LI9/2, rae | — cura moxa, L —
UHOYKMUBHOCMb KATYIIKH (Cp. ¢ (hopMyIoi KHHETHYeCKor sHepruu!).

2
DHeprus, 3armaceHHas B JJICKTPUICCKOM IoJie Korderncamopa, pasaa W = CU“/2, rine U — HanpsikeHue
Ha KoHJIeHcaTope, C — 3JIeKTPOeMKOCTh KOH/IeHCATOopA.

OHeprusi ®epMm — dSHEprus 3UIEKTPOHOB, 3aHMMAIOIIMX MPU AOCOITIOTHOM HYyJE TEMIEpaTyphbl
BEPXHUI YPOBEHB B 30HE MPOBOJIMMOCTH MeTajlla. PacueTr nmoka3pIBaeT, 4YTO AIEKTPOHBI, HAXOASIINECS
Ha ypoBHe Depmu, naxxe mpu aOCOIOTHOM HyJe 00JIaal0T OrPOMHON KMHETHYEeCKOo# »Hepruei. Ho
JBUKEHHE DJIEKTPOHOB IIPU 3TOM HOCHUT HE TEIUIOBOHM Xapakrtep. [Ipm HOpManbHBIX YCIOBMSIX BKIAJ
TEIUIOBOTO JIBMKEHHSI B OOIIYI0 KMHETUYECKYIO YHEPIHI0 COCTaBIsieT BeauuuHy He 6oiee 1 %. Cwm.
TaKKe 30HHAs Meopusi.

AddexTom Xos1a Ha3bIBACTCS BOZHUKHOBEHUE PA3HOCTH NOMEHYUANL08 (INeKMpOoOsudCyuleli Cuibl)
MEXK1y TPaHsAMH MOJYIPOBOJHUKOBOW MM METAJUIMYECKOM IUIACTUHKH C TOKOM IIpU MOMELIEHUN €€ B
mazHumHoe none. Ipdext Xosia npuMeHseTcs A ONpeieieH s 3Haka U KOHIEHTPaLluu HOCUTeNei
TOKa, a TAK)KE B M3MEPUTEIIBHON TEXHHUKE (JIJI1 MBMEPCHHUS UHOYKYUU MACHUMHO20 NOJISL).

15. OCOBEHHOCTHU PEAJIM3ALIMA INCHUTIJIMHBI AJ151 UTHBAJIMAOB U JINL
C O'PAHUYEHHBIMH BO3MOXKHOCTSAMMU 310POBbSA

B cooTtBeTcTBHM ¢ MeTOAMUYECKUMH peKoMeHAanusMu MunobpHayku PO (yrB. 8 ampens 2014 r. Ne
AK-44/05BH) B Kypce NpeArnoiaracTcsi UCIOIb30BaTh COIMATLHO-aKTUBHBIC U pe(PIICKCUBHBIE METOIbI
00y4YeHHsI, TEXHOJIOTUU COLMOKYIbTYPHOH peabunutanuu odyuatommxcs ¢ OB3 ¢ nenpio okazaHus
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IMOMOIIIM B YCTAHOBJICHHUHU ITOJIHOLUCHHBIX MCKINYHOCTHBIX OTHOIIICHUH.

OOydeHue /MLl C OrPaHUYECHHBIMH BO3MOXKHOCTSIMH 3[0POBbS  OCYIIECTBIISIETCS C  y4YETOM
VH/UBUYAJIbHBIX NCUXO(U3MUECKUX OCOOEHHOCTEH, a JUIl HMHBAIMJIOB TaKK€ B COOTBETCTBUHU C
MHAMBUAYaJIbHON porpaMMoi peabuiuTaluy HHBAIU/IA.

JIJist JIMIl ¢ HApyUIEHHEM CJyXa BO3MOXKHO IIPEJOCTaBICHHE WH(OPMALMH BH3YaJIbHO (KPATKHUi
KOHCIICKT HeKHHﬁ, OCHOBHas1 W AOIIOJIHUTCIIIbHAsA JIHTepaTypa), Ha JICKHUOHHBIX W IPAKTUYCCKUX
3aHATHUSX  JIOIYCKAeTCsl IPHCYTCTBUE AaCCHCTEHTa, a TaK JKe, CYpPAONEPEBOAYHKOB U
TU(IOCYPIOTIEPEBOAUNKOB.

OHeHKa 3HAHHUI CTYACHTOB Ha IMPAKTHUYCCKUX 3aHATHUAX OCYHICCTBIACTCA Ha OCHOBC IMMCbMCHHBIX
KOHCIICKTOB OTBETOB Ha BOIIPOCHI, IMCbMECHHO BBIIIOJIHEHHBIX IIPAKTHYCCKUX SaﬂaHHﬁ.

Jloknan Tak e MOXeT OBbITh IpPEIOCTaBlieH B MUCHbMEHHOW (opme (B Buae pedepara), Mpu 3TOM
TpeOOBaHUSA K COJEPIKAHUIO OCTAIOTCS TEMH K€, a TPeOOBaHUSA K KAauyeCTBY M3JIOKEHUsS MaTepuaia
(OHATHOCTb, KayecTBO pPEYH, B3aUMOJEHUCTBHE C AayOUTOPUEM M T. 1) 3aMEHSIOTCA Ha
COOTBETCTBYIOLIME TPeOOBaHUs, NMpEAbABIsIEMble K MUCbMEHHBIM paboTaM (KauecTBO O(pOpMIICHHUS
TEKCTa U CIHCKA JIUTEPATypbl, F(PAMOTHOCTh, HAJTMUNE WILTIOCTPALIMOHHBIX MaTepHaIoB U T.1.)

C y4eroM COCTOSHHUS 3]I0pOBbsI IPOCMOTP KHMHO(MWIbMA C IMOCICAYIOIIUM aHAJIU30M MOXKET ObITh
IpOBE/IEH JoMa (HampuMmep, IpU HEOOXOIMMOCTH JIOTIOTHUTEIBHON 3BYKOYCHJIMBAOIIECH anmapaTypbl
(HaymHHMKHM)). B Takom ciydae CTYAEHT NpPEAOCTaBISeT MUCbMEHHBIM aHalU3, COOTBETCTBYIOIIMH
IpeIbABISIEMbIM TPEOOBAHUAM.

[TpomexxyTouHast aTTecTalys AJs JIHIl C HAPYLIIEHUSIMU CIIyXa MPOBOJUTCS B MUCbMEHHON popme, pu
9TOM HCIOJIB3YIOTCS OOIIMEe KpUTEPHH OICHWBaHMS. [Ipu HEOOXOIUMOCTH, BpeMs TOJTrOTOBKH HaA
3a4eTe MOKET OBITh YBEIUYCHO.

Jusg M ¢ HapylleHHeM 3peHHUsl JIONyCKAaeTcs ayAuajdbHOE TPEAOCTaBICHHE WH(GOpPMALUN
(Hampumep, ¢ UCMOJIb30BaHUEM MPOTPAMM-CHHTE3aTOPOB PEUH), a TaKKe MCIOIb30BaHUE Ha JICKIIHSIX
3BYKO3aMMCHIBAIOLINX YCTPOUCTB (AUKTOPOHOB M T.A.). [lomyckaeTcss mpuCyTCTBHE Ha 3aHITHSIX
accHUCTeHTa (TIOMOIIHKKA), OKa3bIBAIOIIEr0 00YJaromUMCs HEOOXOAUMYIO TEXHUYECKYIO TTOMOIITb.

OreHka 3HaHMN CTY/IEHTOB HAa CEMUHAPCKUX 3aHATHUSIX OCYIIECTBIISETCS B YCTHOM opMe (KaKk OTBETHI
Ha BOIPOCHL, TaK M MpakTHueckue 3anaHus). Ilpu HeoOXoaumocTu aHanuza (uiabMa MOXET OBITh
3aMEHEH OIMCAaHUEM CUTYallud MEXITHHUYECKOrO B3aUMOJICHCTBUS (HAa OCHOBE OIbITa PECIIOHJIEHTA,
XYA0KECTBEHHOH! JIUTEPATYpPHI U T.J.), TO3BOJIAIOIIMM OLIEHUTh CTENIEHb CPOPMHUPOBAHHOCTH HABBIKOB
BJIQ/ICHUS METOJIaMU aHaJM3a W BBISBJICHUS CHEUPUKU (QYHKIMOHUPOBAHUS U PA3BUTHUS ICUXUKU,
NO3BOJISIOIIMMHU  YYUTBIBaTh BIUSHHE 3THUYECKUX (akTopoB. Ilpum mpoBeaeHHH NPOMEXYyTOUHOM
aTTecTalluy JJi JIMI C HapylIEeHUEM 3pEHHs] TECTUPOBAHUE MOXKET OBbITh 3aMEHEHO Ha YCTHOE
cobece10BaHUE MO BOIIPOCAM.

Jlnna ¢ HapyumieHUsIMH OIOPHO-ABUIATEJBHOI0 aNNapara HE HYXAAIOTCS B 0COOBIX (opmax
npefocTaBlIeHus] y4yeOHbIX MaTepuanoB. OJHaKO, ¢ y4e€TOM COCTOSIHMS 370pOBbsl 4acTh 3aHATUH
MOKET OBITh peanu3oBaHa JUCTAHIMOHHO (mpu momouw cetu «UWHTepHer»). Tak, mnpu
HEBO3MOKHOCTU IIOCELEHUs JIEKIIMOHHOIO 3aHATHS CTYIHEHT MOKET BOCIIOJIB30BaThCA KPAaTKUM
KOHCIIEKTOM JIEKIIUH.

HpI/I HCBO3MOXHOCTHU TIIOCCUHICHUA TMPAKTUYCCKOI'0 3aHATUA CTYACHT MOOJDKCH [MPEAOCTAaBUTH
MMMCHhMEHHBIN KOHCIIEKT OTBETOB Ha BOITPOCKHI, TIMCbMCHHO BBLIITOJITHEHHOC IMPAKTUYCCKOC 3a/IaHUC.

Jlokian Tak ke MOKET OBITh MPEOoCTaBiIeH B MUChMEHHOW Qopme (B Buae pedepara), mpu 3TOM
TpeOOBaHUS K COJEP)KAHHIO OCTAIOTCS TEMH K€, a TPeOOBaHMs K KadyeCTBY W3JIOKEHHUS Marepuasa
(TOHSATHOCTh, Ka4ecTBO pEuYd, B3aWMOJCWUCTBHE C AayIOUTOPHEH © T. 1) 3aMEHSIOTCA Ha
COOTBETCTBYIOIINE TPEOOBaHUs, MPEIBABIAEMbIE K MHUCHbMEHHBIM paboTaM (KauyecTBO O(OPMIICHHS
TEKCTa U CIIKCKA JIUTEPATYPbl, TPAMOTHOCTb, HAIMYUE WILTIOCTPALIMOHHBIX MAaTEPUAJIOB U T.1.).

[TpomexyTouHas aTTecTanus IS JIUI ¢ HAPYIICHUSIMHI OMTOPHO-IBUTATEILHOTO anmapaTa MpOBOJANUTCS
Ha OOLIMX OCHOBAaHUSX, NPH HEOOXOAMMOCTH TPOLEAYypa 3aueTa MOXXET OBITh pealn30BaHa
JTUCTAaHIIMOHHO (HAIpUMep, PH MTOMOIIH MPOTpaMMbI Skype).
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J171st 3TOr0 1O TOTOBOPEHHOCTH C MperoaBaTesieM CTYIEHT B ONpeAesIeHHOE BpeMs BHIXOJUT Ha CBS3b
JUI TIPOBENIEHUS MpOLEeayphl 3adera. B Takom ciydae 3adeT cpaercst B BHUAe coOeceloBaHUS IO
BompocaM (CM. GopMbI MPOBEICHUS MTPOMEKYTOUHON aTTeCTAllUU JIJIS JIUI C HAPYIIECHUSIMU 3PEHHUS).
Bompoc u npaktuueckoe 3a1aHne BEIOUPAIOTCS CAMUM IIPENOJABATEIIEM.

[Tpumeuanue: DOHABI OLICHOYHBIX CPEACTB, BKIIOYAIONIUME THUIIOBBIC 3alaHUs] U METOIbI OIICHKH,
KPUTEPUU OLEHUBAHMS, TO3BOJISIONINE OLEHUTHh PE3yJbTaTbl OCBOCHUS JIaHHOW JIUCLUIUIAHBI
obyuarontumucs ¢ OB3 moryt BxoauTth B coctaB PII]] Ha mpaBax OTAEIBHOTO JOKYMEHTA.

IIporpammy cocraBuiI:

10.A. Koposun
3apenyrommii kageapoit OuCd NOIIII,
JIOKTOp (PU3UKO-MATEeMAaTHYECKUX HAYK, TIpodheccop

Penensenr:

B.JI. llla6s10B
npodeccop oraenenus aaepHoi ¢puzuku u Texuonoruii (0),
JOKTOP (PU3UKO-MATEeMAaTHYECKUX HAYK, IIPOdeccop
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