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1. HEJIX U 3AJAYN OCBOEHM A JUCIIUITJIMHbI
Heap n3yyeHus JUCHUNIHHBI:

— OBJaJeHHe 0a30BBIMM 3HAaHUSAMHM (DyHIAMEHTAJIbHBIX pa3leiaoB (U3UKU, HEOOXOOUMBIMM JUIs
OCBOCHHSA (PU3UYECKHX OCHOB B SIZICPHBIX PEAKTOPaxX U MaTepHalax;

33[[3‘11/[ U3YyYCHUHA TUCHUIIIINHBI:

— WU3yYCHHE TCOPHM IO TeMaM: MEXaHHKa, JIEMEHTHI PEISTUBUCTCKOW MEXaHWKH, KOJNCOaHUS W
BOJIHBI;

— MoJekylspHas (U3MKa U OCHOBBI TEPMOJUHAMHUKHU, SJEKTPUYECTBA M MAarHETHU3Ma, ONTHUKH U
aTOMHOU (DU3UKH;

— pa3BUTHE HABBIKOB PEIICHUS 33724 M0 JaHHBIM TEMaM;

— OCBOGHHE MOCTAHOBKH U MPOBEACHUS (PU3NIESCKUX IKCIICPUMEHTOB;

— TIONyYeHUE MPAKTHYECKUX HABBIKOB IO 00OPA0OTKE M HMHTEPIPETAIIUU PE3YIbTATOB IKCIIEPUMEHTOB
B IIPOIIECCE BBIMTOJIHEHUS 1a00paTOPHBIX paboT;

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

— pa3BUTHE NMPAKTHUYECKUX HABBIKOB JIOTUYECKH BEPHO, ApTYMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO U
MUCHEMEHHYIO PEYb.

2. MECTO JUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI (1aee
- OII)

JucuunnmHa peanusyeTcss B paMkKax 00s3aTeNbHOM YacTW M OTHOCUTCS K €CTECTBEHHO-HAyYHOMY
MOJYJIIO.

Jis OCBOEHMS JMCIUILTUHBI HEOOXOAWMBI KOMIETEHIUH, C(HOpMUpOBAHHBIE B PaMKax H3YyUCHUS
CIIEAYIOMMX AUCHHUIUIMH: «MaTeMaTHUecKHil aHalu3», «AHATUTHYECKash TeoMeTpus», «JIuHelHas
anredpar.

JINCIMIUTMHBL W/WIH TIPAKTHKH, JUISI KOTOPBIX OCBOCHHE IAaHHOW JUCHUIUITMHBI HEOOXOJMMO Kak
npenmecTByromiee: «O6mas Gpusuka (BOTHBI, ONITHKA U ATOMHAS (DU3HKA)».

JucuumimHa u3ydaercs Ha 2 Kypce B 3 ceMecTpe.
3. IEPEYEHb IIJTAHUPYEMBIX PE3YJBTATOB OBYYEHUSA 1O AUCHUIIIMHE,

COOTHECEHHBIX C IHINTAHUPYEMBIMHA PE3YJIbTATAMU OCBOEHMUA
OBPA3OBATEJIbHOI ITPOT'PAMMBI

B PE3YIbTATC OCBOCHUA OIl1 06yqalomm71c;1 JAOJIKCH OBJIAACTL CIICAYIOIIHUMU PE3YyJIbTaTaMU O6y‘-IeHI/I}I
IO JUCHUITIINHE!

Kon HaumenoBanue Koa n HauMeHOBaHUe HHAUKATOPA
KOMIIETEeHI[HM U KOMIIeTeHI[HH JOCTH/KCHHSI KOMIIETCHIIUH
OIIK-1 Crocoben 3-OI1K-1 3HaTh OCHOBHBIE 3aKOHBI

HCIIOJIB30BaTh €CTECTBCHHOHAYYHBIX JIUCIIUTIINH B

0a30BbIC 3HAHUS po(hecCHOHANBEHOM NeSTEeNIbHOCTH, METO/IbI
€CTECTBCHHOHAYUYHBIX | MAaTEMaTHICCKOTO aHAIM3a U MOJICIIMPOBAHHSI,
IUCIUAIUINH B TEOPETUUECKOTO U IKCIIEPUMEHTATIHLHOTO
poQeCCHOHATBHON MCCJICIOBAHMS




ACATCIIBHOCTH,
IMPUMCHATHE METOAbI
MATEMATHYICCKOI'O
aHaJlu3a U
MOACIINPOBAHUA,
TEOPECTUUCCKOI'O U
SKCIICPUMCHTAJIIBHOT'O
HCCICa0BaHUA

V-OIIK-1 YMeTh HCITOJIBL30BaTh OCHOBHBIE
3aKOHBI €CTECTBEHHOHAYYHBIX JUCITUTUINH B
po(hecCHOHANEHOM e TENIbHOCTH, TPUMCHSITh
METOAbI MATEMATHYECKOTO aHAIN3a U
MOJICJIUPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAIILHOTO UCCIICI0BAHMS

B-OI1IK-1 Binagers HaBBIKAMH UCHOJIB30BaHUS
OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX
JTUCITUTUIMH B IPO(ECCUOHATTLHOM e TEIIbHOCTH,
MIPUMEHEHHUS METOJI0OB MAaTEMaTHIECKOTO aHAIM3a
Y MOJICJIMPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAJILHOTO UCCIICI0OBAHMS

IK-1 Crniocoben co3maBaty | 3-1IK-1 3HaTh HEWTPOHHO-(DU3UUECKUE TPOLIECCHI
TEOPETUYECKHE U B pEaKkTopax, MpPOLECChl TUAPOAMHAMHUKH U
MaTeMaTHYECKUE TEIJIOMAcCONEpEHOCca B AaKTUBHBIX 30HAX WIN
MOJIEIIH, BO3/ICIICTBIE HOHU3UPYIOLIETO M3IYYeHHUS Ha
OIMCHIBAIOLIUE MaTepHalbl, 4eloBeKa U OOBEKTHI OKPYKAIOLICH
HENUTPOHHO- Cpelbl, CHCTEMBl Y4eTa, KOHTPOIS SAECPHBIX
buznueckue MaTepUajoB
IIPOLIECCHI B V-IIK-1 VYmMers co3gaBaTh TEOPETUYECKHE U
peakTopax, mpoueccol | MaTCMaTu4CCKue MOJICINU B HpO(beCCI/IOHaJII:HOI‘/JI
TUAPOTMHAMUKH U o0iacTu
terutomacconepenoca | B-IIK-1 Brnagers HaBbikamMu paboTsl ¢
B aKTUBHBIX 30HAX COBPEMEHHBIMH PAaCUYE€THBIMH NIPOTPAMMHBIMU
WM BO3JICHCTBUE CpelICcTBaMuU
MOHU3UPYIOIIETO
U3ITy4eHUs Ha
MaTepuabl, 4eJI0BeKa
U OOBEKTHI
OKpYKarolleH Cpeibl,

CHCTEMBI yueTa,
KOHTPOJISI SIICPHBIX
MaTepuajoB

VKE-1 Cnocoben 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI
MCIIONIb30BATh 3HAHUSI | €CTECTBEHHOHAYYHBIX TUCITUIUINH, METOIbI
€CTECTBEHHOHAYYHBIX | MaT€MaTUYECKOro aHajIn3a U MOJEJINPOBAHMUS,
JTUCITUILINH, TEOPETUYECKOTO U IKCIIEPUMEHTAIBHOTO
MPUMEHSTh METOJIbI MCCJIEIOBAHMUS
MaTeMaTH4ECKOTO Y-VKE-1 ymeTs: ucnonp30BaTh MaTeMaTHUECKHE
aHayM3a u METOJIbI B TEXHUYECKHUX TTPUIIOKCHUSIX,
MOJIeTTUPOBAHUS, paccUMTHIBATh OCHOBHBIE YHCIIOBHIE
TEOPETUYECKOI0 U XapaKTEPUCTHKH CIYyYalHBIX BEJTMYMH, PEIIaTh
HKCIEPUMEHTAIBHOTO | OCHOBHBIE 33J]Jaul MaTeMaTHYECKON CTaTUCTHUKH;
UCCJIEJIOBAHMUSI B peliaTh TUIOBBIE pacYETHbIE 3aaUn
MOCTaBIIEHHBIX B-YKE-1 Bnagets: MeTo1aMu MaTeMaTHYECKOTO
3aJavax aHaJIM3a U MOJIETTUPOBAHUS; METOJaMH PEIICHHUS

3aj1ay aHaJKM3a U pacdyera XapaKTepPUCTUK
(HU3NIECKUX CHCTEM, OCHOBHBIMH ITPHEMaMH
00pabOTKU HKCIIEPUMEHTATBHBIX TAHHBIX,
METOaMHU pabOThI C MPUKITATHBIMU
MPOTPAMMHBIMU TIPOJTYKTaMHU




4. BOCHUTATEJBHBIN MOTEHIUAJ JUCIUILIUHBI

Hanpasienus/uean 3amauyy BOCHUTAHUSA BocnuraTtebHbIH NOTEHIINAJ
BOCIIUTAHUSA (xon) JTUCIUILINH
HHTes1ekTyaIbHOE - opmupoBanue Hcnonbs3oBaHne BOCIUTATENIEHOTO
BOCIIMTAHME KYJIbTYPbl YMCTBEHHOTO | MOTEHIIMAJA AUCHUIUINH
Tpyaa (B11) I'YMAaHUTAPHOI'0, €CTECTBEHHOHAY4YHOTI0,
obmmenpogeccCuoHaAIBHOTO
poeCCUOHATBHOTO MOAYIIS JJIst
(dbopMUpOBaHUS KYIbTYPbl YMCTBEHHOTO
Tpy/la OCPEICTBOM BOBJICUCHUS
CTYJICHTOB B yueOHbIE
HCCJIEI0BATENIbCKUE 3a/JaHUSI, KypCOBBIC
paboTHI U JIp.
IIpodeccnonanbHoe u - opmupoBanue 1. Ucnionp30BaHKre BOCIUTATENILHOTO

TPYAOBOE BOCIIUTAHHE

IJ1yOOKOr0o HOHUMaHMS
COLIMAJIBHOW POJIX
npodeccuu, MO3UTUBHON
1 aKTUBHOM YCTaHOBKH
Ha LIEHHOCTU U30paHHOM
CIELUAJIbHOCTH,
OTBETCTBEHHOT'O
OTHOILEHHUS K
npogeccuoOHaIbHON
NEeATEIbHOCTH, TPYLY
(B14)

MOTEHLIMaNa JUCIUILINH
€CTeCTBEHHOHAYYHOTO U
o0mrenpodecCHOHaILHOTO MOAYIIS JIJISI:
- (hopmEpoOBaHUS TTO3UTUBHOTO
OTHOIICHHUS K Tpodeccur nHKEeHepa
(KOHCTPYKTOpPA, TEXHOJIOTA), TOHUMAHHUS
€e COI[MAIbHOM 3HAYUMOCTH U POJIU B
00111ecTBE, CTPEMIICHHS CJIEIOBAThH
HOpMaM NpodeCCUOHATBLHONU ATHUKU
MOCPEACTBOM KOHTEKCTHOTO OOYYCHHUS,
pellIeHus MPaKTUKO-OPHUEHTUPOBAHHBIX
CUTYaIlMOHHBIX 3a/1a4;

- (hopmupoBaHUS YCTOMYNUBOTO HHTEpECA
K Mpo¢eCCUOHATBHOM JIeATeTbHOCTH,
CIOCOOHOCTU KPUTHUYECKH,
CaMOCTOSITEIIbHO MBICITHTh, TOHUMATh
3HaYUMOCTh Mpoheccuu mocpeIcTBOM
OCO3HAHHOT'O BBIOOpa TEMaTUKHU
MPOEKTOB, BHITMIOJTHEHUS ITPOEKTOB C
MOCJIEYIOMIEH TyOINYHOM
npe3eHTaluel pe3yabTaToB, B TOM YHUCIIe
000CHOBAaHHUEM HUX COIMAIILHOU U
MPAKTUYECKON 3HAYMMOCTH;

- opmupoBaHUST HABBIKOB KOMaHIHON
paboThl, B TOM YHCIIE peaan3aiuu
Pa3IMYHBIX TPOSKTHBIX posiel (Jumep,
UCIIOJTHUTEIb, aHAIUTHUK U TIP.)
MTOCPEACTBOM BBITIOJTHEHHSI COBMECTHBIX
MIPOEKTOB.

2. cnonp30BaHUE BOCITUTATEIBHOTO
MOTEHIIMaNa TUCITUTLINHBI
«DKOHOMUYECKHUE U ITPABOBBIC OCHOBBI
MEAUIIMHCKON JeSITeNbHOCTUY,
«DKOHOMUYECKHUE U ITPABOBBIC OCHOBBI
pohecCHOHANEHOM IS TEILHOCTH,
«YnpaBieHue, opraHnuzanus u
TUTAHUPOBAHKE MTPOU3BOJICTBAY» U JP.
IS

- (hopmupoBaHNST HABBIKOB CHCTEMHOTO




BUJACHUS POJIM U 3BHAYNMOCTHU
BBIOpaHHOW MPOGECCUHU B COITUATHHO-
HKOHOMHUYECKUX OTHOILIEHUSIX 4Yepe3
KOHTEKCTHOE 00yUYCHHE

5. OFBbEM JUCHUIIVIMHBI B 3BAYETHBIX EJMHUIAX C YKAZAHUEM KOJIMYECTBA
AKAJEMUYECKHUX YACOB, BBIJAEJIEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIIIUXCSI C TMPENOJABATEJIEM (II0 BUJAM 3AHATHHA) M HA
CAMOCTOATEJBHYIO PABOTY OBYYAIOIIINUXCS

KoanyecTBO 4acoB HA BUJ

Buj pa6orsl .
padoThI O ceMecTpaM:

KonTakTHasi padora o0y4yawimxcs ¢ npemnojaBartesjiemM

AyYJIUTOPHBIE 3aHATHSI (6ce20) 96
B ToM uucne:
JeKyuu 32
npakmudecKue 3aHsamus 32
(u3 Hux 6 hopme npaxkmuueckou n0O20mMoe6KiL)
1abopamopHule 3aHAMuUsL 32

(u3 Hux 6 hopme npaxkmuueckou n0O20mMoe6KiL)

IIpome:kyTOouHasi aTTecTANMS

B ToM uucie:

OK3AMEH 36

CamocrosiTesibHas padoTa 00y4YaKIIUXCS 84

Bcero (uachbl): 216
Bcero (3aueTHble eITUHUIIBI): 6

6. COAEP’KAHUE JANCHUIIVINHBI, CTPYKTYPUPOBAHHOE 11(0) TEMAM
(PABAEJIAM) C VYKA3ZAHUEM OTBEJIEHHOI'O HA HHUX KOJHUYECTBA
AKAJIEMUYECKHX YACOB U BUJIOB YYEBHBIX 3AHATHIA

6.1. Pazoenvt oucyuniaunsvl u mpyooemMKoCHb RO 8UOAM Y4UeOHBIX 3aHAMUN (8 aKadeMuyeckux
yacax)

Henensi| Ne HanmenoBanme pa3iesia /TeMbl AU CHUTIIHHBI Buabl yueOHoii padboThI
n/n
Jlex | IIp |JIao 1:;: (3)
1-4 |1. |[DJekTpHYecTBO 12 | 12 | 12 | - | 32
1 1.1.|TTone HEMOABMXHBIX 3apsJIOB B BaKyyMe 2 2 2 - 8
2 |1.2.|TTone HEMOABMKXHEIX 3aPAIOB B JUIIEKTPUKE 2 2 2 - 8
3 |1.3.|lIpoBoaHHKH B 2IEKTPUYECKOM MOJIE 4 | 4 - | 8

o
o
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1
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4 |1.4.|OHeprus 3JIeKTPHUECKOr0 OIS

5-16 |2. |Marnerusm 20 | 20 | 20 - 52

5,6 |2.1.|Tlone mOCTOSSHHOTO TOKA B BaKyyMe

7 2.2.|MardauTHoe 1oJjie B BEIIECTBE

8,9 |2.3.|IlepemeHHOE IEKTPOMArHUTHOE TT0JIC

10,11 |2.4.|DnexTpuyeckue KoJIeOaHus

NINININIDN

NINININIDN

NINININIDN
1

DO |OO|[OO|O

12 |2.5.|IlepemeHHBII TOK




13,14 |2.6.|/IBmkeHuE 3apsKEHHBIX YaCTHI] B DJICKTPHYCCKUX U 2 2 2 6
MarHMTHBIX MOJISIX

15  |2.7.|DnekTpuuecKuii TOK B METAILIAX U TIOJYIIPOBOIHMKAX 4 14 | 4 8

16 |2.8.|DnexTpuueckuii TOK B razax 4 4 4 8

Hroro 3a 3 cemectp: 32 | 32 | 32 84

Bcero: 32 | 32 | 32 84

Ipum.: Jlex — nexyuu, Ilp — npakmuueckue 3auamus / cemunapwl, Jlab — nabopamopmvie 3aHAMUA,
Breayo — eneayoumopnas konmakmuas paboma, CPO — camocmosmenvuas paboma ob6yyaowuxcs,
111 — npakxmuueckas nodecomoska.

6.2. Cooeprrcanue oucyuniunsl, CHPyKmypuposanHnoe no pazoenam (memam)

Jlexyuonnwii Kypc

Heneas HauMenoBanue
Ne |(paspena /Tembl Coaepxanue
AU CHMILTUHBI
1-4 |1. |DaekTpHYecTBO
1 |1.1.|TTone HEMOABUKHBIX Onexrpuueckuii 3apsa. CBONWCTBA IIEKTPUYECKUX 3aPAI0B.
3apsII0B B BAKYYMe 3aKkoH coxpaHeHus 3apsja. Toueunslii 3apsaa. 3akoH Kyona.
2 |1.2.|Tlone HemoABMKHBIX Onexrpudeckoe nose. Hanps»eHHOCTb 2JIEKTPUUYECKOTrO
3apsi10B B audnekTpuke |HOMA. CHIta, NeHCTBYIONIAsA HA 3apsil B 9IEKTPHYCCKOM MOJIe.
[IpyuHIKI Cyneprno3uuy noJen.
3 |1.3.|TIpoBomuuku B ITorok BekTOpa HanpskeHHOcTU. Teopema ["aycca s
JIEKTPHUECKOM II0JIE BEKTOPa HANpPsKEHHOCTH. O0BbEMHast, TOBEPXHOCTHAA U
JMHEWHas MII0THOCTH 3apsaoB. [lone 3apsskeHHbIX
IWINHPUYECKUX U C(HEepUUECKUX TTOBEPXHOCTEH, 1moJIe
OJTHOM M BYX m1ockocTei. [lone 3apspkeHHoro mapa.
JluBepreHnus BeKTopa HanpsbkeHHOCTH. Teopema [Maycca s
BEKTOpa HAINPsLKEHHOCTH B A depeHnmanbHoi Gopme.
4 |1.4.|3meprus IHorennmaneHoe none cuil. Lupkynsamnus BeKTopa
3JIEKTPHYECKOTO OIS HaNpPsHKEHHOCTH dJIeKTpudeckoro nons. Teopema
LHUPKYJIALNU BEKTOpa HapsKeHHOCTU. PoTop BekTopa
HanpsbkeHHocTU. J{uddepennuanbaas GopMyarupoBKa
noreHuanbHoro nos. Iorenuuan. Cesss MexIy
MOTEHIMAJIOM U BEKTOPOM HAIPSKEHHOCTH.
OKBHUIIOTEHIIMAJIbHBIE TIOBEPXHOCTH.
5-16 |2. |MarHeTu3m
5,6 [2.1.|TTone nocrosiHOro Toka |B3auMozencTBie TOKOB. MarauTHoe monie CBoiicTa
B BAKyyMe Mar"MTHOro nojst. MarautHas naaykuus. Cuia JlopeHna.
[IpyuHIMI Cyneprno3uuy MarHUTHBIX TOJIEH.
7 12.2.|MarauTHOE MIOME B 3akoH buo-Casapa. Teopema I'aycca ais BeKkToOpa MarHUTHOU
BEIeCTBE MHAYKIUH. [IUBepreHIys BEKTOpa MarHUTHON MHIYKIIUH.
Ione npsimoro Toka. ITone B LIeHTpe U Ha OCU KPYTOBOTO
Toka. Teopema 0 IMPKYJIALUN BEKTOpPa MarHUTHON
unaykuun. Ione conenonga u Topouaa. 3akon Ammepa.
KoHTyp ¢ TOKOM B OTHOPOJJHOM M HEOJTHOPOJHOM MArHUTHOM
I0JI€: BPAIaTEIIbHBIA MOMEHT, SHEPIHs, CUIIA, JCUCTBYIOIIAs
Ha KOHTYp B HEOJJHOPOJHOM MAarHUTHOM nouie. Pabora npu
IepeMEILEHUH KOHTYPa ¢ TOKOM B MAarHUTHOM IIOJIE.
8,9 |2.3.|epemennoe MarneTtuku. TOkH IPOBOJUMOCTH U TOKM HAMAarHUYEHHUSI




QJICKTPOMArHUuTHOC IMMOJIC

(MonexynspHsle TokM). HamarunuenHocts. [lone B
MarHeTHkax. Teopema o LIMPKYJISALMH BEKTOpa
HaMarHMyeHHocTU. HanpsyKeHHOCTh MarHUTHOTO TOJISL.
Teopema o HUPKYIAIUN BEKTOPA HANPSKEHHOCTH.
MaruuTtHas BOCIpUUMYHUBOCTb. MarHuTHas NPOHUIIAEMOCTb.
VYci10BYsI BOBHUKHOBEHUSI 00BbEMHBIX TOKOB HAMarHU4eHUsl.
VYciioBHsl Ha TpaHuLEe pa3fela IByX MarHeTHKOB.

razax

10,11 |2.4.|2nexrpuucckue MarnuTHble CBOMCTBa BellecTBa. MarHuToMexaHu4eckue
KoJIeOanus aBieHus. 'mpomarautHoe oTHOmEeHKe. OnbIT DUHINTEHHA U
ne-Xaaca. OneiT bapHrra.

12 [2.5.|IlepemenHslii TOK MarsuTHblE MOMEHTBI aTOMOB U MoJeKy1. Onsit llTepHa u

I'epiaxa.
13,14 |2.6.|dBmkenue sapsoxennpx  |/Ma-, mapa- u deppomarnernku. lpupona quaMarueTisma u
YaCTHI B IeKTprUdeckux |1apamarsernsma. deppomarnernsm. OCHOBHas KpHBas
¥ MACHHTHBIX IIOJSIX HamaraudeHus. MaruutHoe HaceinieHue. ['ucrepesuc.
Ocrarounoe namarunyenue. Kospuurusnas cuna.
Marnutoctpukuus. [Ipupona peppomarnerusma. Touka
Kropu. Aatudeppomaraerusm.

15 |2.7.|Dnexrpuuecknii Tok B |[FIBICHUE JMEKTPOMArHUTHON MHAYKIMH. Onbit Dapajes.
MeTalIaxX U IIpasuno Jlenna. O/1C unnykuuu. Ilotokocuemnnenue
T10JTYIIPOBOHAKAX (TIOJIHBIM MarHUTHBIN MOTOK).

16  [2.8.|Dnexrpuucckuii Tok B |[“1BICHHE caMOMHAYKIMK. MHIyKTHBHOCTE. MHIYKTHBHOCTH

conenHoupa. IJIC camonnaykuuu. Bzaumuast nHIyKIusl.
B3anmuas HHIYKTUBHOCTE. TeopeMa B3auMHOCTH.

Hpaxmuuecxue/ceMuHapCKue SAHAMUA

Henean HaunmenoBanue
Ne |(paspena /Tembl Coaepixanue
AU CHMILTUHBI
1-8 |1. [DaexkTpuuecTBO
1,2 |1.1.|TTone Hemompukupx | DICKTpHYCCKHii 3apsii. CBOCTBA JIEKTPHICCKHX 3aPS/IOB.
3apsII0B B BAKYYMe 3akoH coxpaHeHus 3apsna. Todeunsii 3apsaa. 3akon Kynona.
3.4 [1.2.|TTone HenmompumxkHpX | DYIEKTPHIECKOE MOJIe. HaNpsiKeHHOCTH 3IEKTPHYECKOTO MOJISL.
3apsII0B B Cuna, neficTByroIas Ha 3apsij B dJIEKTPUUECKOM IOJIE.
JIMDTICKTPHKE [TpuHIIMIT CynepnO3UIIUU TTOJIEH.
56 |1.3.|[IpoBoaHuKY B [Torox BexTOpa HanpsbkeHHOCTH. Teopema I'aycca muis BexkTopa
IIEKTPUUECKOM Tojie | HAIPKEHHOCTH. OObeMHasl, MOBEPXHOCTHAS H JINHEHHAs
IJIOTHOCTH 3apsAoB. [Tosne 3apsKeHHBIX TUIMHIPUYECKUX U
cheprudecKux MOBEPXHOCTEH, M0JIe OJJHON U IBYX IJIOCKOCTEH.
[Tone 3apspkeHHorO 1mapa. JluBepreHius BeKTopa
HanpspkeHHOCTH. Teopema ["aycca st BeKTOpa HalpsHKEHHOCTH
B ¢ depeHnnanbHon hopme.
7,8 |1.4.|3ueprus ITorenunansHOE Nosie cuil. Llupkymsinyst BeKTopa
IIEKTPUYECKOro ol | HAIPAKEHHOCTH SIEKTPHIECKOro 1ojist. Teopema LupKyIALiH
BEKTOPA HAIIPSHKEHHOCTH. POTOp BEKTOpa HaNpsyKEHHOCTH.
Huddepenunansras GopMyaupoBKa MOTEHIIMAIBHOTO MOJIS.
ITorenunan. CBsA3b MEXAY NOTEHIIMAIOM U BEKTOPOM
HANPSDKEHHOCTH. DKBUNOTEHIIMAIbHBIE TOBEPXHOCTH.
9-16 |2. |MarHeTu3m
9,10 |2.1.|TTone mocTosHHOrO BsaumopeiictBue TokoB. MaruutHoe nosie CBoiicTBa
TOKa B BAKYyMe MarHMTHOTro nojst. MarautHas naaykuus. Cua JlopeHua.
IIpuHIMI Cyneprno3uIMi MarHUTHBIX TOJIEH.




11,12 |2.2.|MarauTHOE TI0JIE B 3akon bno-Casapa. Teopema I'aycca 111 BEKTOpa MarHUTHOM
BEIECTBE MHAYKIUU. JluBeprexius BeKTopa MarHuTHOW uHaykiuu. [lone
npsimoro Toka. [lose B ieHTpe 1 Ha OcH KpyroBOI'O TOKaA.
Teopema o HUPKYISAIUN BEKTOpa MarHUTHOM nuHaykuuu. [Tone
cojieHou1a ¥ Topousa. 3akoH Amiiepa. KonTyp ¢ Tokom B
OJIHOPOJAHOM U HEOAHOPOJHOM MarHUTHOM TOJI€:
BpalllaTeJIbHbIF MOMEHT, SHEPIUs, CUJIa, JEUCTBYIOLIAsl HA
KOHTYpP B HEOJHOPOJHOM MarHUTHOM moJie. PaboTa npu
IIEPEMENIEHUH KOHTYpa C TOKOM B MarHUTHOM I10JIE.
13,14 |2.3.|Ilepementoe Marnetuku. Toky IPOBOJUMOCTH U TOKH HAMarHMYEHUs
3JIEKTPOMArHUTHOE (Monexynspuble Tokn). Hamarunuennocts. Ilone B MarneTukax.
HoJIe Teopema 0 HUPKYISAIUN BEKTOpa HAMAarHH4YeHHOCTH.
HarmpsixeHHOCTh MarHUTHOTO 1oJs. TeopeMa 0 LMPKyYJISALUA
BEKTOpPA HAIPsHKEHHOCTH. MarHuTHas BOCIPUUMYHBOCTb.
MarsuTHas IPOHULIAEMOCTD. Y CJIOBUS BOSHUKHOBEHUS
00BEMHBIX TOKOB HAMarHU4YeHMs. Y CJIOBHsSI Ha TpPaHUIIE pa3jiesa
JIBYX MarHeTHUKOB.
15,16 |2.4.|Dnexrpuueckue SIBnenue snekTpoMarHuTHOM uHaykiuu. OneitT @apases.
KOIeGaHus [TpaBuno Jlenna. /1C nnaykuuu. IToTokocuennenue (MoyHbINA
MarHUTHBIHN MOTOK).
Jlabopamopuvie 3anamus
Hepneasi|Ne |HammeHoBaHme pa3jesia /TeMbl JHCHUIINHBI Coaepixanue
1. |DjeKkTpu4ecTBO
1.1.|Tlone HEMOABMXHBIX 3apsJIOB B BAKyyMe
1.2.|I1one HEMOABMKHBIX 3aPS0B B AUIICKTPUKE
1.3.|IIpoBOAHMKY B 2JIEKTPUUECKOM TOJIE
1.4.|OHeprust 371eKTPUUYECKOTO MO
2. |MarHerusm
2.1.|ITone MOCTOSIHHOTO TOKA B BAKYyMe
2.2.|MarHuTHOE 10JIe B BEIIECTBE
2.3.|IlepeMeHHOE IEKTPOMArHUTHOE TIOJIE
2.4.|OnexTpudeckue KojaeOaHus
2.5.|IlepemMeHHBII TOK
2.6.|IBmKeHHe 3apsDKEHHBIX YaCTHI] B JIEKTPUYECKUX U MATHUTHBIX TTOJISIX
2.7.|9nexTpuueckuil TOK B MeTajjlaX U MOJIYIPOBOJHUKAX
2.8.|DnexTpuueckuil TOK B razax

7. IEPEYEHb YYEBHO-METOJIUYECKOI'O OBECIIEYEHUA 1A
CAMOCTOATEJBHOU PABOTBHI OBYYAIOLIUXCHA ITO JUCHUIIJINHE

1. I'yp6uu A.®. Meroauueckre yka3aHHs K BBIMOJIHEHHUIO Ja0OpaTOpHBIX paboT mo Kypcy «Oomas

¢uzukay. — O6HuHCcK: UATO, 1999.

2. 3nopoBuena I'.I'., Mapkun A.Il., Mactepo B.C. JlabGopaTopHblii npakTHKyM 1o Kypcy «OOrmas
busukay, pazaen «nekrpudectBoy. — O6uuacK: UATD, 2005.

3. I'ypbuu A.®. JIabopaTOpHBIM MPaKTUKYM 10 Kypcy «Oo0mas Gpusnkay, pazaen «IeKTpUIecTBO U
Maraetusm». — M.: HUSY MUOU, 2014.

8. ®OHJI

O EHOYHBIX

CPEJICTB JJIsI TMPOBEJIEHMS TEKYHIEWM W

MPOMEKYTOYHOM ATTECTAIIMA OBYYAIOIIIUXCA MO JUCIHUATIIMHE




8.1. Cea3b mesxncoy popmupyemvimu KomnemeHyuAMU U hoOpmMamu KOHMPOAA UX 0C60EHUS

Ne | KonTpoampyembie NHauKaTop 10CTHKEHUS HaumeHoBaHMEe OLIEHOYHOI'O
n/n pa3aeJibl (TeMbl) KOMIIETeHIH U CcpeAcTBa TeKyllel u
AUCHHUILIMHBI MPOMEKYTOUYHOM aTTeCTALMHN
Texyuiasi arrecramnusi, 3 ceMecTp
1. DJIeKTPUYECTBO 3-OlIK-1, Y-OIIK-1, B-OIIK-1 | KomnokBuym

3-1IK-1, V-IIK-1, B-TIK-1
3-VKE-1, V-VKE-1, B-YKE-1

2. Marnerusm 3-OI1K-1, Y-OIIK-1, B-OIIK-1 | KonTpoabHas padboTa
3-1IK-1, V-TIK-1, B-TIK-1
3-VKE-1, Y-YKE-1, B-YKE-1

IIpoMe:kyTOouHasi aTTecTAlUsl, 3 ceMecTp

OK3aMeH 3-0OIIK-1, Y-OIIK-1, B-OIIK-1 DK3aMEHAIMOHHBIN OMJICT
3-I1K-1, V-IIK-1, B-IIK-1
3-VKE-1, Y-YKE-1, B-YKE-1

8.2. Tunoevie KOHmMpOJlibHble 3a0aHUA UL UHbLE mamepuaiinl, HeoOxo0umble 014 OUECHKU 3HaHlllVl,
ymeum"t U HABBIKOB, XAPAKmMEPU3YIOULUX I AN bl 4)opmup03anuﬂ Komnemelmm?

@OHJI OLEHOYHBIX CPEJCTB IO JAUCLUUIIMHE OOECIIEYMBAET IPOBEPKY OCBOEHUS ILIAHUPYEMBIX
pe3ynbTaToB 00y4YeHHs] (KOMIETCHIMA U MX MHAMKATOPOB) MOCPEACTBOM MEPONPUATUN TEKyIIeH u
IPOMEKYTOUHOM aTTeCTalllH 110 TUCHUIUIMHE.

OHGHO‘IHBI@ cpeacTBa IPpUBCACHLI B HpI/IJ'IO)KeHI/II/I «®DOoH]1 OLEHOYHBIX CpPCaACTB».

8.3. Memoouueckue mamepuanst, onpeoenawujue Npoueoypbl OUCHUBAHUA 3HAHUIL, YMeHUIl,
Haevlk086 u (unu) onvima OeAMEIbHOCHU, XAPAKMEPUIYIWUX Imanvl Gopmuposanus
KomnemeHuui

Hrorosas arreécraiya 1Mo  AUCHUIUIMHE  SABJIACTCA  HUHTCTPAJIBHBIM  IMOKA3aTCJIEM  KaucCTBa
TCOPCTUUCCKUX U MMPAKTHUICCKUX 3HAHUM 1 HABBIKOB 06yqafoumxc;1 110 JUCHUIIIIMHE U CKJIaAbIBACTCs
M3 OLCHOK, IMMOJTYYCHHBIX B XO/1€ TGKYHICfI u HpOMe)KYTOHHOﬁ aTrTeCTanuu.

Tekymiasi arrectanus B CEMECTpPe MPOBOIMTCS C IEIbI0 O0ECHEUCHUs CBOSBPEMEHHOW OOpaTHOM
CBSI3H, JUUISl KOPPEKIIUU O0YyUEHUSsI, aKTUBU3AIUU CAMOCTOSATEIBHOM paboThl 00YyJarOIIIXCS.

HpOMemyTquaﬂ arrecTanud npcaHasHa4YCHa JJId 00BEKTUBHOI'O MOATBCPKACHHUA W OLCHUBAHHA
AOCTUTHYTBIX PE3YJIbTATOB O6y‘IeHI/I${ TIOCJIC 3aBCPUHICHUA U3YUCHUS JUCIUIIJINHBI.

Texyias aTTecTalus OCyIIeCTBISETCS /IBa pa3a B CEMECTP:

e koHTposbpHas Touka Ne 1 (KT Ne 1) — BbicTaBisieTcss B 3J€KTPOHHYIO BEAOMOCTb HE IMO3]HEE §
Hejenu ydeOHoro cemectpa. BkitouaeT B ce0si OLEHKY MEpPONPUATUN TEKYIIEro KOHTPOJIS
ayJUTOPHOM M caMOCTOATENbHOM paboThl oOywaromierocss 1O paszjaenam/TemMaMm  ydeOHOMH
JTUCIUILITUHEI ¢ 1 o 8 Hepenmo ydyeOHOro ceMecTpa.

e koHTpospHas Touka Ne 2 (KT Ne 2) — BoIcTaBisieTcs B RJIEKTPOHHYIO BEIOMOCTh HE Mo3jHee 16
Heslenu ydeOHOoro cemectpa. Bkioyaer B ce0si OLEHKY MEPONPHUATHH TEKYLIEro KOHTPOJIS
ayIUTOPHOM U CaMOCTOSATEIBHOM paboThl oOOydwaromerocss MO paszaeiam/TeMaM ydeOHOM
JUCHUIUIMHEL ¢ 9 o 16 Henento yuyeOHOro cemecTpa.

PesynpTaThl Tekymeld u MPOMEKYTOUYHON aTTECTAIMK MOABOASATCS IO IIKaJe OATTbHO-PEUTHUHTOBOM
CHCTEMBI.

JTan peiTHHrOBOM cHCTEeMBbI / Hepnean bana
OueHo4yHoe cpeacTBo

Munumym™ Makcumym




Texymas arrecranus 1-16 36 60
KontposabHast Touka Ne 1 7-8 18 30
Konnoksuym 8 18 30
KonTpoabHasi Touka Ne 2 15-16 18 30
Koumponvnas paboma 16 18 30
IIpomexyTOUHAS aTTEeCTAMSA - 24 40
3auet -

3auemnuiii bunem - 24 40
HUTOI'O no aucuuminge 60 100

* MUHHMMaIbHOE KOJIMYECTBO OAJIJIOB 33 OLIEHOYHOE CPEJICTBO — TO KOJIMYECTBO OAJUIOB, HAOpaHHOE
o0yJaromuMcsi, TPU KOTOPOM OICHOYHOE CpEJICTBO 3aCUUTHIBACTCS, B IPOTHBHOM CIIydae
O6yanOIHHﬁCﬂ AOJDKCH JIMKBUAUPOBATL MOABHUBIIYIOCA aKaACMUYCCKYIO 3aJ0JIZKCHHOCTD IO TeKyu{eﬁ
WIA TIPOMEKYTOYHOW arTecTanud. MUHUMAaIbHOE KOJMYECTBO OAUIOB 32 TEKYIIYIO aTTECTaIUIo, B
T.4. OTACJIbHOE OIICHOYHOE CPEJICTBO B €€ COCTaBE, U MPOMEXKYTOUHYIO aTTecTaluio cocrasisier 60%
OT COOTBETCTBYIOIUX MAaKCUMAIIbHBIX OAJIIOB.

CryneHT cunTaeTcsi aTTECTOBAaHHBIM IO Pa3JieNly, 3a4eTy WM K3aMEHy, eclii OH HaOpail He MeHee
60% ot MakcuMaIbHOTO Oaia, MPeayCMOTPEHHOTo paboyeil MporpaMMoi.

CryneHT MOXeT ObIThb aTTECTOBAH IO AMCLMIUIMHE, €CIM OH aTTECTOBaH IO KaXJA0My pasJeny,
3a4eTy/3K3aMeHy U €ro CyMMapHbIii 0ai cocTasisieT He MeHee 60.

Onpeodenenue donycoe u wumpagos

BOHYCLIZ MMOOIIPHUTCIIBHBIC 0asIbl CTYACHT MOKCT IIOJIYYHUTb K CBOEMY peﬁTHHFy B KOHIIC CEMCCTpPA 3a
MMPUCYTCTBUC HA JICKUUAX, IMPAKTUYCCKUX U JIa60paTOpHI)IX 3aHATUAX W aKTUBHYKO U PCTYJIAPHYIO
pa60Ty Ha 3aHATHUAX.

bonyc (nmpemuanbHbie Oaipl) HE MOXKET NPEBBIIATH 5 0auIOB, BMECTE C Oa/ulaMH 32 TEKYIYIO
aTTecTanuio — He 6osee 60 6ayI0B 3a ceMecTp.

8.4. Illkana ouenku 00pazoeamebHblX 00CMUNCCHUIL

Htorosas aTTectanys Mo AUCHUIUIMHE olieHnBaeTcs 1o 100-0auibHOM 1IKaie U MPeiCTaBIseT CyMMY
6ayu10B, 3apabOTaHHBIX CTYAECHTOM IIPHU BBHIMOJIHEHUH 33JJaHUN B paMKax TEKYLIEH U MPOMEKYTOUHOM
aTTecTanuu

Cymma Ouenka no Ouenka | Tpebosanus K ypoeHio 0C60eHUSA YHUEOHOU
oannos 4-x bannvHoll WKane ECTS oucyunIUHb

OneHka «OTJINYHOY BBICTABISIETCS CTY/AEHTY,
€CIIM OH ITyOOKO U ITPOYHO YCBOMII
MPOrpaMMHBII MaTepHall, HCUepIbIBAIOIILE,
IIOCJIE0BATENBHO, YETKO U JIOTUYECKU

90-100 5- «omauyHoy/ «3aumeHoy A N
CTPOWHO €Tro U3J1araer, yMeeT TECHO
YBSI3BIBATh TEOPHIO C MPAKTUKOM, UCIIONB3yeT
B OTBETE MaTepHal MOHOTpadrIecKoit
JIUTEPATYPHI

85-89 B O1eHKa «XOpOIIO» BBICTABISETCS CTYACHTY,

€CITM OH TBEPJIO 3HACT MaTepHall, IPaMOTHO U
4 - «xopowoy/ 0 CYIIECTBY M3JIaraeT e€ro, He JOIMycKast
«3aumeHo» y - y
75-84 C CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOTIPOC

70--74 D
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65-69 OI_IGHKa «YHOBJICTBOPUTCIIbHO» BBICTABJISICTCA
CTYACHTY, €CJIM OH UMCET 3HAaHUA TOJIBKO

OCHOBHOTI'0 MaTepHuajla, HO He YCBOWJI €r0
JieTaJiel, 10IyCKAaeT HETOYHOCTH,
HEIOCTaTOYHO MPaBUIIbHBIE (HOPMYITUPOBKH,
HapYIIECHUS JJOTHYECKON
IIOCJIEI0BATEILHOCTH B U3JI0KECHUU
IPOrpaMMHOr0 Marepuaa

3.
«y00671eMmE0opUMENbHO Y/
60-64 «3aumeno» E

OneHka «Hey10BIETBOPUTEIILHO
BBICTABJISICTCS CTYJICHTY, KOTOPBII HE 3HAET
3HAYUTEIBHOIN YacTH MPOTrPaMMHOTO

2 - Marepuaia, J0MyCcKaeT CyIIeCTBEHHbIE

0-59 «HEeY0081emEopUMenbHOY/ F omun0Oku. Kak mpaBuiio, oreHka

«HE 3aUMeHO» «HEYJIOBJICTBOPUTEIBHOY» CTABUTCS
CTy/IeHTaM, KOTOPbIE HE MOT'YT NPOJOKUTh
oOy4yeHue 0e3 TOTOIHUTEIBHBIX 3aHATHH 110
COOTBETCTBYIOLIEH JTUCLUIUIMHE

9. IEPEYEHb QCHOBHOI?I M JIONOJIHUTEJHLHOM YUYEBHOW JIMTEPATYPHI,
HEOBXOJIMMOMU J1JIsA OCBOEHUA JUCHUIIVIMHBI

@) OCHO6HAA yueOHaa Tumepamypa:

1. Uponos N.E. 3agaun no oOmieit pusuke. — M.: "Jlaboparopusi 3nanuit" (panee "BUHOM.
JIabopatopus 3nanuii"), 2010-2014. (69 3k3. , OBC Jlaus, http://e.lanbook.com/).

2. Hponos U.E. Dnexkrpomarnetusm. OcHoBHBIE 3aK0HBL. — M.: "JlabopaTtopus 3Hanmit" (panee
"BMHOM. JIaGopatopus 3nanuii"), 2012-2013. (50 sk3., OBC Jlans, http://e.lanbook.com/).

3. CagenseB U.B. Kypc obmeit pusuku. B 3-x 1. T.2. DiekTpuuecTBO U MarHeTu3M. BoOHBL
Ontuka. — M.: Jlans, 2011. (9 5k3.,9bC Jlans, http://e.lanbook.com/).

4. CagenbeB 1.B. Kypc obmeli ¢pusuku. B 5-u t1. Tom 2. DnekTpruuecTBO U MarHeTusm. — M.:
Jlans, 2011. (BBC Jlans, http://e.lanbook.com/).

0) oononnumenvHasn yueonas numepamypa:

S. CuByxuH /I.B. O6uwmit kypc ¢usuku. Tom 3. DnextpuyectBo. — M.: @usmaraur, 2009. (ObC
Jlans, http://e.lanbook.com/).
6. CagenbeB U.B. Kypc o0mieit ¢puzuku. Kuura 3. — M.: ACT, 2003 (200 3k3.).

10. IEPEYEHb PECYPCOB HH®OPMAIMOHHO-TEJEKOMMYHUKAIITMOHHOM
CETU «MHTEPHET» (JAJIEE - CETb «MHTEPHET»), HEOBXOIUMBIX JIJA
OCBOEHMUSA JUCIIAITJIMHBI

1. DnekTpoHHO-OMOmoTeuHast  cucrema  Ib0OkS.ru  [Dnekrponnsiii  pecypc] — URL:
http://ibooks.ru/.

2. OnexkTpoHHO-OMOnnoTeyHass  cucreMa «Jlawb»  [OnexktponHeld  pecypc] —  URL:
http://e.lanbook.com/http://ibooks.ru/.

3. Oo6pasoBarenbHas miathopma «kOpaitty [Dnektponnsiii pecype] — URL: http://www.biblio-
online.ru/http://ibooks.ru/.

4. OnekTpoHHass Oubnanoreunas cucrema «Kymep Oyk» [Onextponnbiii pecypc] — URL:
http://kuperbook.biblioclub.ruhttp://ibooks.ru/.

S. OnekTpoHHas OuOimoTedHas cuctema «KOHCynbTaHT CTyaeHTa» [DIEKTPOHHBIM pecypc| —
URL.: http://www.studentlibrary.ruhttp://ibooks.ru/.

6. [enTp nHbOPMAITMOHHO-OMOIMOTEYHOTO o0ecnedeHus: yueOHo-HayuyHoU aesTenpbHocTn HUAY

MU®U [Dnexrponnsiii pecypc| — URL: http://library.mephi.ru. http://ibooks.ru/.
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11. METOJIWYECKUE VKA3AHHUS JUIS OBYYAIOIIMXCA 1O OCBOEHHIO
TACIATITAHBI

Bun yuebHbIX Opranu3zanust 1eATeIbHOCTH CTYJEHTa
3aHITHU
Jlexuusa Hanucanne KkoHCnekra JEKIUH: KpaTKO, CXEMAaTU4YHO, II0CIEI0BATEIHHO

(buKcUpOBaTh OCHOBHBIE IOJOXKEHHS, BBIBOJABI, (OPMYIUPOBKH, 0000IIEHUS;
IIOMEYaTh BAKHBIE MBICIIH, BBIICIATH KJIIOUEBBIE CJIOBa, TepMUHBL. [IpoBepka
TEPMUHOB, MOHATUN C MOMOILIBIO SHIMKJIONEINN, CIOBapei, CIIPAaBOYHUKOB C
BBINIMCHIBAHUEM TOJKOBaHUH B TeTpans. OO003HAUUTH BOMPOCH, TEPMHHEI,
Marepuai, KOTOpbI BBI3BIBAET TPYAHOCTHU, IMOMETUTh U IOIBITATbCS HAWTH
OTBET B PEKOMEHAYEMOM juTeparype. Eciau camMocTosTenbHO HE yAaeTcs
pa3zobpaThCcsi B MaTepuaie, HeoOXoaumMo chopMynupoBaTh BOMIPOC U 33JaTh
MPETOIABATEN0 HA KOHCYJIbTAlMH, HA IIPAKTUYECKOM 3aHSITUH.

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

KonTponbsHas 3HAKOMCTBO C OCHOBHOHW M JIOTIOJHUTEIBHOW JIMTEPATYpOH, BKIIOYAS
paboTta CIpaBOYHbIE W3AaHUSA, 3apyOCKHbIE HCTOYHUKH, KOHCIIEKT OCHOBHBIX
MOJIOKEHUH, TEPMHUHOB, CBEICHUM, TPEOYIOIMXCS Mg 3allOMUHAHUSA W
SIBJISIFOLIMXCSI OCHOBOIIOJIATAIOIIUMHU B 3TOU TEME.

Konnoksuym PaboTa ¢ KOHCTIEKTOM JIEKIU, TOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOITPOCAM.
[ToaroroBka k [Ipn moaroroBke K 3K3aMeHy (3a4eTy) HEOOXOIMMO OPHUEHTHPOBATHCS Ha
JK3AMEHY KOHCIIEKTHI JIEKIINI, PEKOMEHIYEMYIO JINTEPATypy.

12. MIEPEYEHb HWH®OPMAIIMOHHBIX TEXHOJIOTMM, HCHOJb3YEMBIX IIPU
OCYHIECTBJIEHUU OBPA3OBATEJIBHOI'O MNPOLECCA 1O JAUCIMUIIJIMHE,
BKJUIIOYASA NEPEYEHD ITPOI'PAMMHOI'O OBECIIEYEHUA 1 THOOPMALIMOHHbIX
CITPABOYHbIX CUCTEM (TP HEOBXOJINUMOCTHN)

Hcnonb3oBanue MHGOPMAIIMOHHBIX TEXHOJIOTUI MPH OCYIIECTBIEHUH 00pa30BaTeIbHOIO Mpoliecca 1o
JTUCIUIINHE OCYIIECTBIISIETCS B COOTBETCTBUM C YTBepKJIeHHBIM [lonoxeHnem 00 DIeKTpOHHOMN
uH(pOpMaLMOHHO-00pa3oBarenbHo cpene MATD HUAY MUDN.

OneKkTpoHHas cuctema ympaBieHus oOydenuem (LMS) wucnons3yercss nns  peanuzaluu
00pa3oBaTeNbHBIX MPOrpaMM IPH OYHOM, JUCTAHIIMOHHOM M CMEUIEHHOM peXuUMe OO0ydeHus.
Cucrema peanusyer Cleyole OCHOBHbIE (DYHKIUH:

1) Co3naHue ¥ yrpaBiieHUE KJIacCaMH,

2) Co3aHue Kypcos,

3) Opranu3anys 3amucy yJaruxcsi Ha Kypc,

4) [TpenocraBnenue nocTymna K yueOHbIM MaTepuanam JUisl y4aiuxcs,

5) [Ty6nukanus 3a1anuil 1 y4eHUKOB,

6) Orenka 3a/laHuid yJamuxcs, IpOBeIeHNUE TECTOB U OTCIISKUBAaHUE Iporpecca 00yueHus,
7) Opranu3anys B3auMoJIeHCTBUS yHaCTHUKOB 00pa30BaTEeIbHOTO MPoLecca.

Cucrema HHTCTPUPYETCA C OOMNOJHUTCIBbHBIMU CCPBUCAMU, 06CCHC'-II/IB3IOHH/IMI/I BO3MOXHOCTH
UCTOJIb30BaHUS TaKMX (YHKUMH Kak pabouyuii KajeHIapb, BUAEO CBsI3b, MHOTONOJIb30BATEIHCKOE
pelaKTUpOBaHUE JOKYMEHTOB, CO3/1aHHEe (OPM OMPOCHUKOB, MHTEPAKTUBHAS JOCKA ISl PUCOBAHMSL.
ABTOpH3aIMs M10JIb30BATENCH B CUCTEME OCYIIECTBIISETCS MMOCPEACTBOM KOPIOPATUBHBIX aKKayHTOB,
MPUBS3aHHBIX K JJOMEHY oiate.ru.

12.1. Ilepeuensv unghopmayuonnbvlx mexnonozuii

[Ipu ocymecTBieHnn 00pa30BaTENBHOrO TMpolecca MO JUCHMIUIMHE HCHOJIB3YIOTCS CIeNyIoIue
MH(OpPMaLMOHHbIE TEXHOJIOTUU!
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— NOpOBEACHUE JEKIUN U MPAKTUYECKUX 3aHITUI C UCIIOIB30BAaHUEM CIIAI-TIPE3CHTAIUT;
— HCIIOJh30BaHHE KOMIBIOTEPHOTO TECTUPOBAHHS;
— OpraHu3aiys B3auMOJCHCTBHS C O0YJAIOIIMMUCS TTOCPEICTBOM AIeKTpoHHOU 1mouThl 1 DMOC.

12.2. Ilepeuenv npozpammnozo odecneuenus

— PenakTop npesenranuii Microsoft PowerPoint;
— Bpaysepsr: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.
— JlokanpHas KOMIIBIOTCpHAsd CETh U riao0albpHas CETh I/IHTepHeT.

12.3. Ilepeuenv unghopmayuoHHbIX CRPABOUHBIX CUCHIEM

JlocTyn K 3JEKTPOHHBIM OHMOJIMOTEUHBIM pecypcaM M 3JICKTpoHHOH Oubmuoteunor cucreme (DBC)

OCYIIECTBIISIETCS TOCPEACTBOM CIICIIMANBHBIX pa3lieloB Ha odunuansbHoM caiite MATD HUAY

MU®DU. ObecnieueH 10CTyM K 3JIEKTPOHHBIM Katajoram oubnuorexku MATD HUSAY MUDU, a takxke

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

JIOTOBOPOB € TpaBooOjafaTeasiMi y4eOHOM U y4yeOHO-METOIUYECKOW JUTEepaTyphl, METOAMYECKHX

oCcoOui:

1) Nudopmanuonnsie pecypcbl Cetun Koncynbrant Ilmroc, 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 Jlauby, https://e.lanbook.com/;

4) DnekTpoHHO-0ubmmoreunas cucrema BOOK.ru, www.book.ru;

5) basbl qanHbIX «neKTpoHHO-O0MOIMoTeuHas cucreMa elibrary» (ObC elibrary);

6) bazosas Bepcust ObC IPRbooks, www.iprbooks.ru;

7) basbl qannbIx «nekTpoHHas 6ubianoreka Texunyeckoro BY3a» www.studentlibrary.ru;

8) DNeKTpOHHO-0HOIHOoTeYHAS cucreMa «AnOykc.py/ibooks.ruy,

http://ibooks.ru/home.php?routine=bookshelf; .
9) OnexkTpoHHO-O0ubMoreunas cucrema « 9bC FOPAUT», http://urait.ru/.

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

1. AynuTOpHBIN QOHJ UHCTUTYTA;
2. VYuebHast nabopatopus "DIEKTpUYECTBO U MAarHETU3M";
3. bubnuoreunsiit poH MHCTUTYTA.

14. UHBIE CBEJJEHUSA U (MJIN) MATEPUAJIbBI

14.1. Ilepeuenv o00pazosamenbHbIX MEXHONO2UN, UCHOIB3YEMBIX HPU  OCYULECHIEIEHUU
obpazoeamenbrno20 npoyecca no OUCUUNIUHE

Ha nexuusix 1 ceMuHapax MOCTOSIHHO MCIIOJIB3YIOTCS CIIeIyIOIME HHTEPAKTUBHbBIE METOIbI O0yUeHUS:
TUCIYT, TPYIIIOBas IUCKYCCHs, 1e0aThl, MO3TOBOM IITYpM, MPOOIEMHAsl U MHTEPAKTUBHAS JIEKLIHH.

14.2. @opmul opzanuzauyuu camocmoamenvHol padoomel odyuarouuxca (memol, 6bIHOCUMbBLE O]

CAMOCMOAMENbHO20 U3VYEHUA; GONPOCHL O  CAMOKOHMPOAA; MUNOGble 3A0aHUs 014
camonpogepku)
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1. MaruuTHOE MoJIe CO3/1aHO JBYMs MapasuiebHBIMU JIJTMHHBIMU MPOBOJHUKAMU ¢ TOKaMu |1 u
I, pacmonoXeHHBIMU TIEPICHANKYIIPHO TUIOCKoCcTH uepTeka. Ecium 11 = 212, To BekTOp MHAYKIIMH
PE3YABTUPYIOIIETO MOJISl B TOUKE A HAIpaBJIeH

® 2 ®

L " " 1

2. Ha pucynke wu300paKe€HbI CEUYEHHUS JBYX NapajUIeNbHBIX MPSIMOJMHEWHBIX JUIMHHBIX
IPOBOJHUKOB C MPOTHUBOIOJOXHO HANpaBlIeHHbIMU Tokamu, mnpudyeM |1 = 2l Wnaykuus
PE3YJIBTUPYIOLIEIO0 MArHUTHOT'O T10JIS1 paBHA HYJIXO B TOUKE MHTEpBaJIa

II. I 'Tz

{3 4 B
d ) I 2

d

3. Ha pucynke n300pakeHbl CEUYCHHS YEThIpEX MapaUIeIbHBIX MPSIMOIMHEHHBIX &) A
JUIMHHBIX IIPOBOJHMKOB, pAacCIIOJIOKEHHBIX B BEpIIMHAX KBajparta. /[ Bcex > (o2
IPUBCACHHBIX CIIY4acB YyKa3aTb HaAIIPaBJICHUC BCKTOpa MarHuTHOM WHAOYKIIUA B ><
PE3YIBTUPYIOIIEr0 MATHUTHOTO TI0JISL B TOUKE 4, PACIIONI0KEHHOM B LICHTPE KBAIpara. o | ¥

e i)

4. J]IBa KpYroBBIX BHTKAa pAacCIOJIOKEHBI BO B3aUMHO NEPIEHIUKYISIPHBIX
MJIOCKOCTSIX TaK, 4YTO WX WEHTPhl COBHAAaroT. MHAYKIMS MarHUTHOrO TOJIA,
co3maBaeMoro MajasiM BUTKOM B Touke O pana 0.2 Tn. Haiitu uHaykiuio
PE3YIbTUPYIOLIEr0 MAarHUTHOTO MOJIS B 3TOM TOUKE.

5. /IBa 3apsma 1 M (2 ABWXKYTCA NapaliebHO APYr IpYry Ha 7 A
paccTosiHuM I Apyr OT JApyra. YKa3aTb HallpaBJIICHUE MarHUTHOMU ] I
COCTABJIAIOLIEH CHWIIBI, NEUCTBYIOLIEH Ha BTOPOHM 3aps] CO CTOPOHBI ® 7”(?_“-

IIEPBOTO 3apsiia.

6. /lBe OAMHAKOBBIE paAMOMauThl, YAAJCHHbIE IpYyr OT Jpyra Ha paccrosHue d=400m,
pabortatoT cuHpazHo Ha yactote v=15MIn. B kakux HampaBieHusix OyAyT HaOIrOAaThCA
MaKCHMYMBbI U3ITy4eHus1?

7. Cuna ToKa B IPOBOJISIIEM KPYTrOBOM KOHTYpe ¢ MHAYKTHBHOCTHIO 0.1 ['H 3aBUCHT OT BpeMeHn
no 3akoHy | = 2 + 0.3t A. Haiiti abcomrornyro Benuunny 3/1C caMOMHTyKIIHH.

8. UeMy paBHa HAIPSHKEHHOCTH AJIEKTPHUECKOTO OIS E. COOOIIAOMIETO IEKTPOHY YCKOPEHHE
2
a=9.8m/c”.

9. 3apsbKeHHas 4YacTWIla, BJETEBIIAas B IOCTOSHHOE OJHOPOJAHOE MArHUTHOE TOJe
MEPIECHANKYJISIPHO CUJIOBBIM JIMHUSAM, JBHXKETCS B HEM [0 YCTAaHOBUBILIEWCS TpaekTtopuu. B
HEKOTOPBIA MOMEHT MHIYKLMS I0Js HAYMHAET yBEIWYMBATHCA. B pesynbrate MOAylb CKOPOCTH
YJaCTHIII
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10. OLeHUTh OTHOILIEHHE AJIEKTPUYECKOW M MarHUTHON cun F,/F, , nelicTByIOmuMX Ha 3apsi B
noJie BoJIHbL. CKOpOCTH 3apsiga VI c.

11. Yactuua, uMmeromas 3apsaa (U Maccy m, ABHXKETCS B OJHOPOJHOM MAarHUTHOM I10JI€
uHAyKnuu B . CKOpPOCTh YacTHIlBl v IepreHauKyasspHa B . Haiitu pagmyc okpyxkHoctu R, mo
KOTOPOH JBMIKETCS YaCTHUIIA B PEIATUBHUCTCKOM CIIydae.

14.3. Kpamkuii mepmunonozuueckuil cnoeaps

Bektopom Ymoa-IloiiHTHHra Ha3bpIBacTCS BEKTOP P IJIOTHOCTH TOTOKAa AJIEKTPOMArHUTHOM
OHEPIrUH, IMEPEHOCHMOM DSJIEKTPOMAarHUTHOW BOJHOW. MoOXylb 3TOro BEKTOpa pPABEH DJHEPIUH,
TIepeHOCHMOi BOJIHOM B OIHY CEKYHy uepe3 MIoMmaaKky 1 M2, pacrooKeHHYIO MepreHIHKyIIpHO
HaIpPaBJICHUIO paclpocTpaHeHUsl BOIHbL. HanpasieH BekTop P B CTOpOHY pacipocTpaHEHuUs BOJIHBI.
Buxpesble 3JIeKTpHYeCKHe TOKH - MHIYKLIHUOHHBIE TOKH, BOSHUKAIOIME B CIJIOIIHBIX TPOBOJHUKAX,
HaXOJAUIMXCS B IEPEMEHHOM MarHUTHOM mosie. MHorma ¢ HuMu OOproTCs Ui YMEHBIICHHS MOTEPh
(HampuMep, CepACYHHKH TpaHcopMaTOpoB HAOUPAOT U3 OTIENBHBIX IUIACTHH), a MHOrJa
UCHOJB3YIOT B METALIYPrMM U MAalIMHOCTPOEHUHM (MHAYKLHMOHHBIE €YU JUIsl IUIABKM METaJlIOoB,
3aKaJIKu CTaJU, CBApKU U TIp.).
I'anbBaHM4YeCKHH 3JEMEHT - UCTOYHMK DJIEKTPUYECKOIO TOKAa, KOTOPBIM INpU pa3psic BBIICIAET
ANEKTPUYECKYI0 DHEPrUI0 3a CUET NMPOTEKAHUs AJIEKTPOXUMHUUYECKUX peakuuil. [IpuHimn neicteus
raJIbBAHUYECKOTO 3JIEMEHTa OCHOBaH Ha SBJICHUU B3aUMOJCHCTBHS MeTajula C DJIEKTPOJIUTOM,
IPUBOJSALIEM Y BO3HMKHOBEHHUIO B 3aMKHYTOM LienM 3jekTpuyeckoro toka. J/IC raipBaHMYECKOro
3JIEMEHTA 3aBUCUT OT MaTepHasa 3JIEKTPOJOB U COCTaBa MIEKTPOJINTA.
JlnaMarHeTu3MoOM Ha3bIBa€TCS CBOMCTBO BEIIECTB (IMAaMarHeTUKOB) HAMArHUYMBATbCS HABCTPEUY
CWJIOBBIM JIMHUSM JCHCTBYIOLIETO HAa HEr0 BHEIIHEro MarHuTHoro nojsd. C Touku 3peHus
DIIEKTPOHHOM TEOPUH JMAMArHeTH3M OOBSICHACTCS 3aKOHOM DJEKTPOMArHUTHON WHIYKIUUA U
npaBuwioM Jlenna. JluamarHeTMku — ciabOMarHuTHBIE BellecTBa. J[MaMarHeTU3M — YHHUBEPCaJIbHOE
CBOWCTBO BCEX BEIIECTB, OJHAKO B psAE CIy4aeB OHO TEPEKphIBacTCs 0ojee CWIBHBIM Mapa- u
beppoMarHeTU3MoMm.
Ju3j1eKTpUK - BEIIECTBO, oOOJajaroniee HU3KOW YACIBHOM DIIEKTPHUUYECKOM IPOBOJUMOCTHIO.
W neanbHbI TU3IEKTPUK BOOOIIE HE MPOBOJMT TOK, €0 MPOBOJUMOCTb paBHa HyIt0. K quanexTpukam
OTHOCSITCS Tb€303JIEKTPUKHU, CETHETOAIEKTPUKH, FMEKTPETHI U AP.
Ionsipuzanms P (snekTpuyeckuil TUNOIBHBIN MOMEHT €IMHUIIBI 00beMa) IPSIMO MPONOPIHOHAIbHA
HaANpPsDKEHHOCTH AuiekTpudeckoro nons E: P = keoE. Koadduiment nponoprmonansHocT K U €CTh
JURJIEKTPUYECKasi BOCIPUMMYHUBOCTD. 31€Ch €0 — MIEKTPUUECKas IOCTOSIHHAS.
JuajekTpuyeckass NPOHHUIIAeMOCTb € TIOKa3blBae€T, BO CKOJBKO pa3  HaNpPsHKEHHOCTh
AIIEKTPOCTATUYECKOrO IOJIE B JMUAJIEKTPUKE MEHBIIE, YeM B BakyyMme. Ui XapakTEpUCTUKHU IOJIS B
JTURJIEKTPUKE BBOST BCIIOMOTaTENbHYIO BEJTMUNHY — AJleKTpudeckoe cmenienue: D = goeE.
JloMeHaMH  Ha3bIBAlOT OOJIACTM ~ CHOHTAaHHOM  (CaMONpPOM3BOJIBHOW) HAMAarHWYEHHOCTH B
dbeppomarnetuke. Pazmepsr tomeHoB nopsaka 1 Mkm. CM. Takke DeppomMarHeTu3M
Jlyroii Has3bIBaeTcs pa3psAl B rase, MPOUCXOAAUIMH TpHU  aTMOCEpHOM  JaBICHUU U
CONPOBOXKAAKOUIMNCA OYEHb BBICOKOW Temmneparypoi. IIpu >TOM HampsbkeHMe Ha 2JIEKTpPOoJax
cocrasiseT 30-40 B, a Tok — necaTku nian cotHU amrep. OIHO U3 BaXXKHEUIINX NMPUMEHEHUM Tyrd —
JyroBasi cBapKa U pe3ka MeTaJlJIoB.
3aKkoH Ammepa yCTaHABIMBAET CBA3b CHJIbI, JIEHCTBYIOIIEH Ha MPOBOJAHHMK C TOKOM B MarHUTHOM
oJjie, ¢ CHIIOH ToKa ¥ uHAyKIueH marautHoro moisi: dF = IBdI sina, rae | — cuna Toka, B — uHaykims
marautHoro nons, dl — mnimHa sneMeHTapHOro ywyactka mpoBoaHWKA. Hampasienwe Bektopa dF
OTIpeIeIIIeTCs C MOMOIIBIO MPaBUIIa JIEBOM PYKH.
3akon buo-Caapa-Jlanuiaca no3BoJsieT pacCUMTaTh HANPSHKEHHOCTh MATHUTHOTO TIOJISL TOKA JIF000H
KOH(HUTypauy TyTeM uHTerpuposanus Beipaxenns: dH = I[dl, r]/4nr®, rne dH — manpsxeHHOCTH
MarHuTHOTO TMOJIsI, CO3/1aBaeMoro 31eMeHToM Toka dl, r — paanyc-BeKTop, MPOBEICHHBIN OT 3JEMEHTa
TOKa B TOUYKY, B KOTOPOIl pacCUUTHIBAETCS HANIPSKEHHOCTH TOJISI.
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3akon KyJioHa - OCHOBHOI 3aKOH 3JEKTPOCTATHKH, BBIPAKAIOMIMM 3aBUCHUMOCTb  CHJIbI
B3aUMOJICMCTBUSL JIBYX HEINOJBHMKHBIX TOYEYHBIX 3apsoB OT PACCTOSAHMS MEXIAy HUMHU. J[Ba
HEMOJABMKHBIX TOUYEYHBIX 3aps/ia B3aUMOACHCTBYIOT C CHJIOH MpsSMO MPOMOPLHMOHATBHOMN
MIPOM3BEICHUIO BEJTMYHH ATHX 3apsiIoB U OOPAaTHO MPOMOPLHOHAIBHON KBaJpaTy PacCTOSHUSA MEXKIY
HUMHU M 3aBUCALIEH OT IUANEKTPUYECKOM IMPOHULIAEMOCTH CPEllbl, B KOTOPON HaXOAATCA 3apsibl
(Kynon, 1785). 3akon KynoHa moaTBepkmaercs OMBITOM BILIOTH 10 paccTosHMi mopsmka 107 m
(pa3mepsl sipa aToma).

3akon /I:koyns-JleHna 1mo3BosisieT HAUTU KOJIMYECTBO TEIUIOTHI, BBIIEISAIONIEECS B IPOBOJHUKE NIPU
MIPOTEKAHUU SJIEKTPUYECKOI'0 TOKA: KOJIMYECTBO TEIIOTHI MPSIMO MPOIMOPLHOHAIBHO KBAAPATY CHIIbI
TOKA, COIPOTUBJICHHUIO IPOBOJIHUKA U BPEMEHM ITPOTEKAHUSI TOKA.

3akon OMa I y4yacTKa LeNnM CBSA3BIBACT CHUJy TOKa C Pa3HOCThIO IOTEHLHMAJIOB HAa KOHLAX
NPOBOJHUKA M COMPOTHBICHUEM MpoBoaHuKa: | = (p1 — @2)/R. 3akon Oma /115 3aMKHYTOMU (TIOJTHO¥)
IIEMU CBA3BIBACT AJICKTPOBIDKYIIYIO CHITy HCTOYHHUKA C MOJHBIM conportuBienueM nenu: | = E/(Ry +
Ro). 3necb Ry u Ro — COOTBETCTBEHHO CONMPOTUBIICHHE HArpy3KH W BHYTPEHHEE CONPOTHUBIICHHE
MCTOYHHKA.

3aKOH, CBSI3BIBAIOIIMM LMPKYJIALMIO BEKTOpa HANPSDKEHHOCTHM MAarHUTHOTO TOJS C  TOKOM,
OXBAaThIBAEMbIM KOHTYPOM HHTETrpHpoBaHuUs. B 000011eHHOM BHE 3aKOH IMOJIHOTO TOKAa BXOJHUT B
CHUCTEMY ypaBHEHMI Makcseinia.

3aKoH coXpaHeHHUsI IJIeKTPUYECKOro 3apsaa - (GU3HUECKUil 3aKOH, B COOTBETCTBUU C KOTOPBHIM B
3aMKHYTOM CHCTEME B3aMMOJEHUCTBYIOIIMX Tl ajreOpandeckass CyMMa D3JIEKTPUUECKUX 3apsioB
(TIOJTHBIN 2NIEKTPUYECKH 3apsi/]) OCTACTCS HEU3MEHHOM MPHU BCEX B3aUMOJICHCTBUSIX.

3akon »dyexkTpoMarHuTHON uWHAYKHHMH - JJC HMHAYKIMM B 3aMKHYTOM KOHTYpE MpsIMO
MPONOPLUMOHAIIBHA CKOPOCTH M3MEHEHHsSI MAarHUTHOTO IOTOKAa 4Yepe3 MOBEPXHOCTh, OTPAHUYECHHYIO
KOHTYPOM. OJIEKTPOHHBIH MEXaHU3M 3aKOHA 3JIEKTPOMArHUTHOM MHAYKIMHU COCTOUT B TOM, 4YTO
MEPEeMEHHOE MArHUTHOE TI0JIe TMOPOXKJAaeT (MHIYLHMPYET) BUXPEBOE JIIEKTPUUYECKOE TI0Je C
3aMKHYTBIMH CHJIOBBIMU JIMHUSAMU. OTKpBIT Papaneem (1831). B 06001meHHOM BUI€ 3aKOH BXOJUT B
cucremy ypaBHeHUN MakcBeiuia.

3oHHas TeopHMsl TBepAOro Tejla — KBAHTOBAas TEOPUS IHEPIETUUYECKOTO CIIEKTpa 3JIEKTPOHOB B
kpuctaysie. CoryiacHO 30HHOHM TEOPHH STOT CIEKTP COCTOMT U3 YEepeayHIIUXcs 30H (IOJIOC)
pa3peuIeHHbIX W 3allpelICHHBIX HSHEpruid. 30HHAS TEOpPHUS XOPOIIO OOBSICHSAET pAN SBICHUH, B
YaCTHOCTHU Pa3HbI MEXaHU3M 3JIEKTPONPOBOJHOCTH METAIIJIOB, IUAJIEKTPUKOB U MOITYITPOBOIHUKOB.
NHayKTUBHOCTD - (QU3nyecKas BEIMYMHA, XapaKTepU3YIOLasi CBsSI3b MEXIY CKOPOCTbIO M3MEHEHHUS
TOKa B NPOBOJHUKE (KaTylike) W Bo3HHKaromied mpu 3tom DJIC camomuaykuuu. MHIyKTUBHOCTH
IPOBOAHMKA (KaTYLIKK) 3aBUCUT OT €ro pa3MepoB U (opMbl, YKciia BUTKOB, a TaKKe OT MaTepuana
MarHuTonpoBoza. Enununei nuayktusHoctu B CU sBnsiercs 1 I'enpu.

NHAYKIHOHHBIH TOK - 3JIEKTPUYECKHUI TOK, BOZHUKAIOIUN B 3aMKHYTOM IIPOBOJSIEM KOHTYpPE IIPH
M3MEHEHUU NOTOKAa MarHUTHOW MHYKIMU, TPOHU3BIBAIOLIETO 3TOT KOHTYp. BenuunHa u HanpaBiieHue
MHAYKIIMOHHOTO TOKA OIPENEAIOTCS 3aKOHOM 3JIEKTPOMarHUTHON MHIYKIIMU U 3aKoHOM OMa.
Nuaykuus MarHuTHO moJisi B — BekTOpHasi BeMU4MHA, U3MEpsieMas OTHOIIEHHMEM MaKCUMaTbHOTO
BpAIllalOLEr0 MOMEHTA, JCHCTBYIOIIErO0 Ha HEOOJbIION KOHTYp C TOKOM B MarHUTHOM IIOJIE K
MarHUTHOMY MOMEHTY 3TOro KoHTypa. HanpaBnenue Bektopa B coBmamaer ¢ HanmpaBneHueM HOpMan
K KOHTYPY B COCTOSIHUU PaBHOBECHSI.

HcToYHMK TOKA - HMCTOYHMK AJIEKTPUYECKOM 3HEPrUH, B KOTOPOM JACHCTBYIOT CTOPOHHHUE CHIIBI,
pazzensonme deKTpruueckue 3apsiibl. VICTOUHNK TOKa XapaKTepu3yeTcsl AJIEKTPOABUKYILEH CUIION U
BHYTPEHHUM CONpPOTUBIEHHEM. VCTOYHMKaMHM TOKa SBISIOTCS TalbBAaHUYECKUE HJIEMEHTHI,
AKKyMYJIATOPBI, MALTMHBI TOCTOSIHHOTO TOKa U JIp.

Kiaccnueckasi 3J1eKTpoOAMHAMMKA - pa3/ien JIEKTPOAUHAMUKH, PACCMATPUBAIOIIUN U3MEHSIOIIEeCs
WIM CTAallMOHApHOE JJIEKTPOMAarHUTHOE T1I0J€ B HEMOABM)XHOM cucreMe oTcueta. OCHOBY
KJIACCUYECKOM AJIEKTPOJIMHAMUKHU COCTABIISIIOT ypaBHEHUs MakcBea.

KBanTOoBasi »3jeKTpoAMHAMHKA - KBAaHTOBas TeOpUs dJIEKTPOMarHuTHOro mois. M3ydaer
B3aUMO/ICHCTBUE TOJIA C 3apsKEHHBIMU YaCTUIIAMHU.

KosnedaTeJbHbIM KOHTYPOM Ha3bIBaeTCs 1I€Tb, COCTOSMIAs U3 MapajuleIbHO BKIIOYEHHBIX KaTYIIKU
MHJIYKTUBHOCTU U KOHJeHcaropa. llpu paspsine xkoHAeHcaTopa Ha KaTyIIKy B KOHTYPE BO3HHKAIOT
AJIEKTPOMarHuTHbIE KOJIeOaHusl, YaCTOTa KOTOPBIX 3aBUCUT OT EMKOCTH U MHAYKTHBHOCTH KOHTYpA.
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KongeHcarop - »/eMEHT SJEKTPUYECKON IenH, MpeAHa3HAYEHHBINM ISl MCIOJb30BaHHUS €ro B
Pa3IMYHBIX 3JEKTPO- U PAJUOTEXHUUECKNX cxeMax. KoHaeHcaTop COCTOUT U3 JBYX WIIM MPOBOJHHUKOB
(00KIaI0K), pa3AeiEeHHBIX CIIOeM AUAJICKTpHKa. TONIMHA TUAIEKTPpUKa OOBIYHO Maia 0 CPAaBHEHUIO
C pa3MepaMu MPOBOJHUKOB. B 3aBucumoctu oT GopMbl 0OKIAJ0K KOHJIEHCATOPHI OBIBAIOT ILUIOCKUE,
IMHApHYeckue, chepuueckue u Ap. 1lo THUMYy AMANEKTpHKA pa3inyaroT BO3MYLIHBIE, OyMa)KHbIE,
CIIOJSIHbIE, KEPAMUYECKHUE U ApP. KOHJAEHCATOPHI.

KonTakTHON pa3HOCTbIO NOTEHLMAIOB HA3bIBAETCS PAa3HOCTh IOTEHIMAJIOB, BO3HHUKAIOLIAs IpU
KOHTAaKT€ JIBYX pa3HOPOAHBIX METaIOB. OTKPBLT SABJICHUE UTAIbIHCKUN yaeHbli BoibTa (1797).
Ko3pduunentom  3JIeKTPONPOBOJHOCTH  HA3bIBA€TCA  BeIMYMHA  OoOpaTHas  yAEIbHOMY
COIPOTHUBIICHUIO.

MaruuTHOI BOCIPHMUMYHBOCTBIO Ha3bIBaeTcs KO (OUIIMEHT NPONOPIIMOHATIBLHOCTH ) B BBIPAXKEHUU:
J=yH, rne J— HamaruuueHHoCTh, H — HanpsKeHHOCTH MarHUTHOTrO noJid. [{nst anamarneTuxos <0,
Ju1s mapamaraeTukoB x>0. J{ns peppomarnetrnkos y>>0. CM. Takke MarauTHas IPOHUIIAEMOCTb.
MaruuTHOI NOCTOSIHHOM Ha3pIBaeTCA pa3sMepHbI MHOXHUTENb Wo = 4m-107 [n/M, BXoasmmii B
HEKOTOpbIC (POPMYJIBI AJIEKTpOMarueTusma (Hanpumep, B popmyiy B = pouH), 3anucannsie B cucteme
equnun CH.

MarHuTHOi NPOHUIIAEMOCTHI0 1 HA3bIBACTCS BEIMYMHA, TOKA3bIBAIONIAs, BO CKOJIBKO pa3 MHAYKIIUS
MarHuTHO TOJISi B MarHETUKE OOJIbIIIe MHAYKIIMH B BakKyyMe. MOXHO MMoKa3aTh, uTo L = 1 + y, e y —
MarHuTHas BOCIIPUUMYHUBOCTb.

MarnuTHoOe moJie — 0JJHa U3 CTOPOH €AMHOI0 IEKTPOMArHUTHOTO NoJisi. MarHuTHOE 1oJie co3AaeTcs
JBUKYIIUMECS 3apsiiaMd (TOKOM MPOBOAMMOCTH) U TMEPEMEHHBIM 3JIEKTPHUUYECKUM I0JIEM (TOKOM
cMmeleHus). JleficTByeT MarHUTHOE MOJI€ TOJIBKO Ha JBMKYILUECS 3apsibl.

MarduTHBIM MOMEHTOM Ha3bIBAECTCS BEKTOPHAs BEJIMYMHA, MOAYJIb KOTOPOM paBEH MPOU3BEICHUIO
CUJIBI JJIEKTPUYECKOTO TOKa B KOHTYpE Ha IUIOIIAAb oO0TekaeMyko 3THUM TokoM. HampaBnenue
MarHMTHOTO MOMEHTA CBSI3aHO C HaIlpaBJICHUEM TOKa MPaBUJIOM OypaBUHKa.

MarHuTHblIil IOTOK (MJIM MOTOK BeKTopa B) — 310 morok ®p BeKkTOpa MAarHUTHON WHAYKIIUH Yepe3
KaKyI0-T100 MOBEPXHOCTh. B ciydyae 0AHOPOJHOTO MAarHUTHOTO IMOJS U TUIOCKO# moBepxHocTH Pp =
BS cos o, rme B — mHaykmus MarHUTHOrO MO, S — IJIOMIAAh MOBEPXHOCTH, O — YIOJ MEXKIY
BEKTOpPOM B 1 HOpMalbio K TOBEPXHOCTH.

K meraniam oTHOcATCS BELECTBA, UMEIOLINE CBOOOIHBIE 3JIEKTPOHBI, T. €. BAJICHTHBIE JIEKTPOHBI,
OTOpBAaBIIMECS OT CBOMX AaTOMOB U MpUHAAJIEKAIIME BCEMY KOJUIEKTUBY aTOMOB MeTasuia
(KOJIEKTUBU3UPOBAHHbIE 3JIEKTPOHbI). C TOUKM 3pEHUs 30HHOW TEOPUH TBEPIOrO Tejla MPU3HAKOM
MeTajula SIBISETCA HAJIMYME HE MOJHOCTBIO 3allOJIHEHHOM 30HBI, KOTOpas HOCUT Ha3BAHHE 30HBI
POBOAMMOCTH.

HaMaram4eHHOCTHI0 Ha3bIBAETCS MATHUTHBIM MOMEHT €MHHIIBI 00beMa MarHeTHKA.

Hanpsi:xeHnue — 10 ke caMoe, YTO ¥ pa3HOCTh NOTEHIMAJIOB.

HanpsizkeHHOCTb0 MATHUTHOTO MOJISI HA3bIBAETCSI BCIIOMOTATEIbHAsl BEJIMYMHA, XapAKTEPU3YIOIIast
MarHUTHOE I10JI€ MAaKPOTOKOB.

HanpsizkeHHOCTh  3JIEKTPMYECKOr0 TMOJIA — CUJIOBas XapaKTepUCTUKA IO, HU3MEpSeTcs
OTHOIIIEHUEM CHUJIBI, IEHCTBYIOIEH Ha MOJIOXKUTEIHHBIN MPOOHBIN 3apsl, K 3HAUSHHIO ATOTO 3apsija.
JiixeHBaJIbJ OOHAPYXHJI MArHUTHOE II0JIE TOKAa CMEIIECHUS: MarHWTHAas CTpeNKa, HaxOIsIIasics
BOJIM3M TUIOCKOTO 3apsKEHHOTO KOHJIEHCATOpa, OTKJIOHSAJIAch OT CBOETO IEPBOHAYAIbHOIO
HalpaBJIeHUs NIpH pa3psizie KouaeHcaropa. Cp.: OnbIT Dpcreaa.

Jpcren 00HAPYKWUJ MAarHUTHOE I0JI€ TOKAa MPOBOAMMOCTH: MAarHUTHas CTPENKa, PacloOXeHHas
BOJIM3U TPOBOJHMKA C TOKOM, MPHU BKIIOYEHUH TOKAa OTKJIOHSAJIACh OT HAINpPAaBIEHUS MArHUTHOTO
MepHIhaHa.

IlapamarHeTM3MOM Ha3bIBAE€TCSI CBOMCTBO BEMIECTB (MMApaMarHETUKOB) HAMAarHUYMBATHCS B
HaIpaBJCHUN CHUJIOBBIX JIMHWUW BHEIIHETO MAarHUTHOTO TIOJNsA. ATOMBI TIapaMarHETUKOB HWMEIOT
OTIIMYHBIA OT HyJs MarHUTHBIH MOMEHT UM BeAyT ce0d B MAarHUTHOM IIOJIe TMOJ0OHO
MHUKPOCKOITMYECKUM MarHUTHBIM CTPEITKaM.

pP-N-mepexo0oM Ha3bIBaeTCs 00JacTh BOJIM3M KOHTAKTa JABYX MOIYIMPOBOJHUKOB C Pa3HBIM TUIIOM
POBOAMMOCTH. BcrnenctBue pekoMOMHAIMM JABIPOK M AJIEKTPOHOB BOJM3M KOHTaKTa oOpasyercs
o0mnacth, 0OeTHeHHAs: HOCUTEISIMU TOKa U Ha3bIBaeMasl 3auparoImuM ciioeM. [1ockonbKy p-N-nepexon
o0JasaeT OJAHOCTOPOHHEN MPOBOJUMOCTHIO, TO OH HMCHOJB3YETCS ISl BBIIPSIMIICHUS MEPEMEHHOTO

17



TOKA HU3KOM 4acTOTHI U JIETEKTUPOBAHUS PAlOCUTHAJIOB.

IMonsipu3anmeii AM3JIeKTPUKA HA3bIBAETCS MPOLECC CMEIIEHUS CBA3aHHBIX 3apsilOB AUIIEKTPHKA B
JIEKTpUYECKOM ToJie. B pe3ynbrate nonsipuzanvy rpaHd JUIIEKTPUYECKON IIACTUHBI, TOMELEHHON
B 3JIEKTPUYECKOE I10JI€, OKA3bIBAKOTCS 3apsKEHHBIMU 3apslaMH ITPOTHUBOIIOJIOXKHOIO 3HAKA.
IToasipHBbIMM  HA3BIBAIOTCSI MOJIEKYJIBl, y KOTOPBIX <UEHTPbl TSHKECTU» IOJIOKUTEIBHOTO U
OTPHULIATEJIBHOTO 3apsAJOB HE COBMAJaroT. Takas MoJieKysla IO CBOMM CBOWCTBaM I0JOOHa
IIEKTPUYECKOMY AMIIOIK U XapaKTepU3yeTcs 3JIEKTPUUYECKUM JHUIIOJIBHBIM MOMEHTOM. lIpumepsl
nospubix mosekyir: H2O, NHz, HCI u ap.

IMoTeHuMaa 3JeKTPOCTATHYECKOr0 MOJs - SHEpreTHuyecKkas xapakrepuctuka nosd. Onpenpensiercs
KaK BEJIMYMHA, U3MepsiemMasl paboTON CUII MO IO MEPEHOCY €AMHUYHOrO MOJIOKUTENIBHO 3apsaa U3
JAHHOM TOYKM B JpYyryroo, (UKCHUPOBaHHYIO TOYKy. B kadecTBe (UKCHpOBaHHOM dYacTo OepyT
OECKOHEYHO YJAJIEHHYI0 TOUYKY. JIpyrMMu cioBamM, MOTEHIHAJl 3JIEKTPOCTATHUUYECKOIO II0JI PaBEH
HNOTEHIMATIBHON 3HEPTUM €JMHUYHOIO TOJI0KHUTEIBHOTO 3aps/ia, IOMEIIEHHOr0 B 3Ty TOUKy. Ennnuna
noreHuuana B C1 1 Boabr.

IIpaBuio JleHna - npaBuilo, ONpelelsollee HAlPABICHUE WHIAYKIHMOHHBIX TOKOB, BO3HUKAIOLIMX
IpU 3JIEKTPOMAarHUTHOM MHAyKIUH. CornacHo npaBuiy JleHna MHAYKIMOHHBIA TOK BCErJa HMMEET
TaKO€ HaIPaBJIEHHE, YTO €ro COOCTBEHHbIM MAarHUTHBIA NMOTOK KOMIIEHCHPYET U3MEHEHHUs BHEIIHEro
MarHUTHOTO IOTOKA, BbI3BaBIIEro 3TOT TOK. IIpaBuino JleHna ecTh ciencTBUE 3aKOHA COXPAHEHUs
sueprun. J.X.JIenr (1804-1865) - pycckuii pusuk.

ITosynpoBoaHNKaMH Ha3bIBaeTCs KJIACC BEIIECTB, 3aHUMAIOIIUX 110 CBOEH CIIOCOOHOCTH MPOBOJIUTH
JIEKTPUUECKUI TOK MPOMEKYTOUHOE MOJOKEHUE MEXIy MeTallaMd U JudjieKTpukamu. C TOYKH
3peHusi 30HHOM TEOpUM TBEPJIOTO Teja BELIECTBO OTHOCUTCS K IOJIYNPOBOJHUKAM, €CIU IIMPHHA
3allpeLIeHHOM 30Hbl, OTAEIAIOIIEH BaJICHTHYIO 30HY OT 30HbI IPOBOJIMMOCTH, MeHbIIIE 2 3B.
IMoasipu3yeMocTbI0 MOJIEKYJIbl Ha3blBa€TCs BEIMYMHA, XapaKTEpU3YIOLIas «CMEIAaeMOCTb)
3JIEKTPOHHON 000JI0YKH MOJ| IeHCTBUEM 3JIEKTPUUYECKOTO MOJIs. DICKTPUUECKUH JAUIOIbHBIA MOMEHT
P, MHIYOIHPYEMBIH MOJEM, MPOMOPIHOHAIIEH HampspkeHHocTd mois E: p = agE. Koaddumment
HIPONOPLHUOHATIBHOCTH O U €CTh MOJIIPU3YEMOCTb.

IToCTOSIHHBIM Ha3bIBACTCS JJICKTPUUYECKUN TOK, HE MEHSIOIIMICA C TEYEHHWEM BpeMeHH. B ciydae
IIOCTOSIHHOTO TOKa IpU OIpelesieHuu cuiabl Toka | = AQ/At moxHO OpaTh JI000H HPOMEKYTOK
BpemMeHH At.

ITorok ®E BeKTOpPa HANPSKEHHOCTH 3JEKTPHYECKOro MOJs uepe3 KaKyl-JInOo MOBEpXHOCTh. B
Clly4ae OJHOPOJTHOTO ToJisi M Iiockod moBepxHocth ®e = ES coso, rme E — HanpsbkeHHOCTH
3IIEKTPOCTATUYECKOT O MO, S — IUIOMIAAb MOBEPXHOCTH, 0L — YTOJl MEXJly BeKTopoM E n HopManbio K
noBepxHocTU. Cp. MarHUTHBIN MOTOK.

IIpaBuiaa Kupxroda npuMeHSIOTCS ISl pacyeTa CIOXKHBIX (Pa3BETBICHHBIX) LiENEH MOCTOSHHOIO
TOKa. MeToJ KOMIUJIEKCHBIX TOKOB IO3BOJISIET PAaCHpOCTPAaHUTh ATH MpaBuia JUIsl pacyera Lenen
IIEPEMEHHOT0 TOKA.

IIpoBoaHMKaMHU Ha3bIBAIOTCS BEILECTBA, COAEpIXKAIIWE B JOCTATOYHONW KOHIIEHTpAIMH CBOOOHBIE
3apsaapl. K TIpoBOJHMKAM OTHOCATCS METaulbl, HOHU3MPOBAHHBIE Ta3bl, BOIHBIE PACTBOPBI
AIIEKTPOJINTOB U paciiaBbl cosieid. B anexkTpruyeckom nose cBoOOAHBIE 3apsi/ibl MepepacpenesoTCs
TaK, YTO HAIPSHKEHHOCTb DJIEKTPUYECKOIrO IOJIsI BHYTPH IPOBOJHHKA OKA3bIBAETCS paBHA HYIIO, a
MOTEHIIMaJ MPOBOIHUKA BCIOJTy OJIMHAKOB.

PensiTuBHCTCKAsA 2JICKTPOAMHAMMKA - Pa3/ell IEKTPOJUHAMUKHY, U3YYAIOINN JIEKTPOMAarHuTHbIE
ABJICHUSl B JIBIDKYIIMXCSl CpellaX, ONUpasch Ha WHBAPMAHTHOCTH 3apsijia B PA3JIMYHBIX CHUCTEMax
0TCYeTa M MHBAPUAHTHOCTh OCHOBHBIX 3aKOHOB OTHOCHUTEIBHO NpeodpazoBanuii JIopeHa.
CaMOUHAYKIIMS - SBJIEHUE BO3HUKHOBEHMSI AJIEKTPOJABIIKYILEH CHIIBI B IPOBOJHMKE (KaTyIIKe) MpU
W3MEHEHUHU IPOTEKAIOUIET0 B HEM JJIEKTPUUYECKOro Toka. BenwumHa u 3Hak OJ[C camMoMHayKuuu
OTIPEACIIAIOTCS 3aKOHOM 3JIEKTPOMAarHUTHON MHAYKILIHU.

SlBjieHMe CBepXNPOBOAMMOCTH OTKpbUT romnaHjackuil  ¢usuk  Kamepnuur-Onnec  (1911):
COINPOTHUBIIEHUE PTYTH IMIPH TEMIEpaType, OJIM3K0M K aOCONIOTHOMY HYJIIO, CKAUKOM YMEHBIIIAJIOCh 10
Hy1s1. B panmpHeiimem cBepXImpoBOIUMOCTh Oblla OOHapyKeHa W y JAPYTUX METAUIOB M CIUIABOB
(cBuHEL, OJOBO, >kene30 u Jp.). CBepXNMpoBOAUMOCTh, KaK M 3JEKTPUYECKOE COMPOTUBIICHUE,
OOBSICHAETCSI B3aUMOJICHCTBHEM KOJUIEKTMBU3HPOBAHHBIX AJIEKTPOHOB METa/lIa ¢ KPUCTAJUIMYECKOMH
pemetkoii. B 1986 rony oOHapykeHa BBICOKOTEMIIEpaTypHasi CBEPXIPOBOAUMOCTh, TEOPUS KOTOPOH
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HAXOJUTCS B CTAANH pa3pabOTKU.

Cuioii JlopeHna Ha3bIBaeTcsl cuia, ICUCTBYIOIIAs Ha 3apsAll B AJEKTPUYECKOM M MArHUTHOM TIOJIE
(anexktpuueckas u MaruutHas cuia Jlopenna): F = q{E + [v, B]}. IlepBoe ciaraemoe B mocienHem
BBIPKEHUH HA3bIBAETCS AJIEKTPUUECKOM, a BTOPOE — MarHUTHOM cuiioit JIopenna.

Cuiioii TOKa Has3bplBacTCs BEIMYMHA, H3MeEpseMas 3apsiioM, IPOTEKAIOIIMM 4Yepe3 IIONEpPEeuyHOe
CE€YEHUE MPOBOJHMUKA B OJHY CeKyHAy. Enununa cuibl Toka B CM: 1 Amnep — yeTBeprasi OCHOBHAs
€MHMIIA ITON CUCTEMBI (HApALY C METPOM, KHJIOTPAMMOM U CEKYHJI0M).

ConeHouzioM Ha3bIBACTCS KaTYIIKa [IMHIPUYECKON POPMBI.

CranuoHapHBIM Ha3bIBACTCS D3JIEKTPUYECKOE I10JI€, CYILIECTBYIOIIEE B IPOBOJHUKE C TOKOM H
00yCJIOBIMBAIOIIEE TEPEHOC PHEPIUM B ILEMSIX IOCTOSHHOIO TOKAa. 3apsAjpl IPHU NPOTEKAHUU TOKa
HEIPEPBIBHO MEPEMEILAIOTCS, HO paclpeAesIeHHe UX OCTaeTcsl HeM3MeHHbIM. [103TOMYy cranronapHoe
noJje, moJ0OHO AIEKTPOCTATUIECKOMY, SIBIISICTCS TOTCHIUAIBHBIM.

CTOopoHHsII cHJIa - CWla HEdJEKTPOCTAaTUYECKOM MPUPOJBI, BBI3BIBAIOLIAS IE€PEMEIICHUE
MOJIOKUTEIIBHBIX 3JIEKTPUUECKUX 3aps0B BHYTPU UCTOUYHHKA IIOCTOSHHOIO TOKAa OT TOUKH C HU3KUM K
TOYKE C BBICOKUM TIOTEHIMAIOM (OTPHULIATEIBHBIX — OT TOYKH C BBICOKUM K TOKE C HHU3KHM
notreHuuanoM). CTOpOHHUMHU CUMTAIOTCS BCE CUJIbI OTJIIMUHBIE OT KYJIOHOBCKUX CUJI. Y JIenbHas padoTa
CTOPOHHUX cui (paboTa MO MepeHoCy €AMHUYHOTO 3apsiia) HA3bIBAETCS AJIEKTPOJBIDKYILEH CHIION
MCTOYHUKA TOKA.

Teopema I'aycca-OcTporpaackoro cBsi3bIBAE€T CYMMApHBIN 3JEKTPUYECKUN 3apsijl, HAXOISAIIMICS
BHYTPU 3aMKHYTOW ITOBEPXHOCTH, C MOTOKOM BEKTOpa HAINPSKEHHOCTH 3JIEKTPOCTATUUYECKOIO MOJIS
yepe3 3Ty mnoBepxHOcTh: ®p = X(Q/eoe. B 0000ImIEHHOM BHUAE 5Ta TeOpeMa BXOAUT B CHUCTEMY
ypaBHeHUI MakcBeiuia.

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

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

Toxkamm @yko Ha3bIBAIOTCS HMHIAYKIIMOHHBIE TOKH, BO3HMKAIOLUIME B MAaCCUBHOM IIPOBOJHUKE,
MIOMEIIEHHOM B IEPEMEHHOE MarHUTHOE TOJIE.

TokoM NpPOBOAUMOCTH HA3bIBAECTCS IJIEKTPUUECKUN TOK, OOYCIIOBIEHHBINH BUKEHUEM 3apsKEHHBIX
YaCTHLI.

IHonsiTe «TOK cMemeHus» BBen Makceem. [lo MakcBemny TOK CMEIIEHUS - 3TO MEPEMEHHOE
AIIEKTPUYECKOE TOJIe, MOPOXKIAIoIIee, HAPSAAY C TOKOM MPOBOJAMMOCTH (IBHKYIIUMUCS 3apsaaMH),
MarHuTHoe mnosie. Takum oOpa3oM, HCTOYHUKOM MAarHUTHOTO IMOJIE MOKET ObITh TOK CMEIIEHUS U TOK
MIPOBOJIUMOCTH.

Topouaom Ha3zbIBaeTCA KaTylIka, UMeroIias ¢popmy OyOImka.

To4veuHblil 3JIeKTPUYECKHIT 3apsii — 3apsHKEHHOE TEJ0, pa3MepaMi KOTOPOro MOXKHO IpeHeOpedb B
YCIIOBUSAX KOHKPETHOM 3a/1auH.

Tpau3ucropsl — noaynpoBoaHuKoBsle Tpuojsl. IIpeanoxenst B CIIA (1948). Ilpumenstorcs ans
YCUJIEHUSI W TEHepaluu >3JeKTpuueckux KosneOaHuil. Ilo cpaBHEHHMIO C BaKyyMHBIMH TpPUOJaMHU
00J1a/1a10T PSAOM IIEHHBIX TPEUMYILECTB (MaJIblii BEC ¥ rabapuThl, MPOYHOCTh, OTCYTCTBHE HAKAIbHBIX
1enei, BBICOKHUH K. 1. 1., 00JIBIION CPOK CITYKOBI).

YaeabHoe CONPOTHBJIEHME BEJIMYMHA, XapaKTEPU3YIOLIas CIIOCOOHOCTh BEIIECTBA IPOBOJUTH
AIIEKTPUYECKUH TOK, M UYHUCICHHO paBHAs CONPOTHUBIIEHUIO NPOBOJHMKA JUIMHOW B 1 MeTp u
TIOMABI0 MOMEPEYHOro ceueHus 1 M2, YeNbHOE CONpPOTHBICHHE 3aBHCUT OT TeMIlepaTyphl Y
METAJIJIOB OHO pacTeT C pPOCTOM TEMIIepaTyphl, y MOJYNPOBOJHUKOB U BOJHBIX PacTBOPOB
AIIEKTPOJINTOB — YMEHBIIAETCS.

YpaBHenuss MakcBeisia - ypaBHEHHUS, YCTAHaBIUBAIOLIUE CBSA3b MEXIY HaNpPsKEHHOCTIMU
IIEKTPUYECKOTO0 U MAarHUTHOIO MOJIEN U paclperesIEeHUEM B IPOCTPAHCTBE IEKTPUUECKUX 3apsaI0B U
TOKOB. YpaBHeHUs1 MakcBeiia ONMMCHIBAIOT AJIEKTPOMArHUTHBIE SIBIICHUS B Pa3JIMYHBIX cpelax U B
BaKyyMe. YpaBHEHHS HE JOKA3bIBAIOTCA U HE BBIBOJATCA B MATEMAaTHUYECKOM CMBICIE, a SIBISIOTCS
00o001ennemM omnbiTa. Bce 3akoHBI 3JI€KTpOMarHeTusmMa €cTh CIEACTBHS 3ITHX ypaBHeHui. U3
ypaBHeHU MakcBeIia BEITEKAET CYIIECTBOBAHUE JIEKTPOMArHUTHBIX BOJIH.

@eppoMarHeTU3MOM Ha3bIBa€TCS CBOWCTBO HEKOTOPHIX BelIEeCTB ((eppoMarHeTUKOB) CIIOHTAHHO
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HAMarHUYUBaThCS. MarHUTHBIE MOMEHTHI aTOMOB (heppoMarHeTuka B IMpeaeiaaX MHKPOCKOMHYECKHIX
obmacteii  (IOMEHOB) CIIOHTAHHO OPHUEHTHUPYIOTCSA MapauienbHo Apyr apyry. Ilpomecc
HaMarHM4YMBaHUS MOKHO PacCMaTpUBATh KakK MPOLIECC OPUEHTAIMM MAarHUTHBIX MOMEHTOB JOMEHOB
BJIOJIb CHJIOBBIX JIMHHM MarHUTHOro mnouig. [Ipy BBIKIIFOUEHUM MarHUTHOTO MOJs (eppOMarHETHK
OCTaeTCsl HAMAarHMYEHHBIM (OCTaTOYHAsI HAMarHUYEHHOCTh). DeppoMarHeTu3M HaOII0IaeTCs TOIBKO
IpU YCJIOBHUH, YTO TEMIIepaTypa He IPEBbIIIAET TaK Ha3bIBaeMylo Temmeparypy (mim touky) Kropu.
Campble u3BeCTHBIC ()epPOMArHETUKH — JKeJIe30, KOOAIbT U HUKEIb.

DJIeKTpeT - JUAJIEKTPUK, CIOCOOHBIA JJIUTENbHOE BpeMsl HAXOIUThCS B HAadIEKTPU30BAHHOM
COCTOSIHMM IIOCJI€ CHSATHS BHELIHErO BO3JEHCTBHSI, BBI3BABUICTO MOJSPU3ALNIO. DIIEKTPET CO3IAET B
OKPY>KaIOIIIeM MPOCTPAHCTBE IEKTPOCTATUUECKOE MOJIE 33 CUET MPEABAPUTEIHHOM 3IIEKTPU3AIIUU UITH
ocTtarouHoil monsgpuzanuu. OOBIYHO SJEKTPEThl 00pa3yIOTCS MyTeM HarpeBaHus AUAJICKTPUKOB J0
TEMIEPaTyphl, OJU3KONW K TEeMIIepaType HMX IUIABJICHUS, U TOCIEAYIOIIETO OXJIKICHUS B CHUIBHOM
BHEILIHEM 3JIEKTPUUYECKOM II0JIE.

JileKTpUYeCKasi €MKOCTh  (3JIEKTPOEMKOCTb) TMPOBOAHMKA -  CKaJsdpHas  BEIWYMHA,
XapaKTepU3ylollasi CHOCOOHOCTh MPOBOJHMKA HAKAIIMBATh JJICKTPUUYECKUN 3apsall, W paBHas
OTHOIIICHHUIO 3apsi/ia MPOBOJIHUKA K €ro MOTEHIUATY (B MPEANOI0KEHUH, YTO BCE APYrUe MTPOBOIHUKHI
0OECKOHEYHO YyAaJieHbl U YTO IMOTEHIMAl OECKOHEYHO YAaJCHHOW TOYKH MPUHAT PaBHBIM HYIIIO).
Enununeit anekrpuueckoit eMkocTy npoBogHuka B CU sensercs 1 ®apan.

DeKTpUYecKoil MOCTOSIHHON Ha3bIBACTCA pa3MEpHBIH MHOXHTeTb €= 8,85-10%2 Kn?/H-M? |
BXOJISAIINI B HEKOTOPBIC (POPMYJIIBI DJIEKTPOMAarHeTu3Ma (Harmpumep, B 3akoH KyioHa), 3arnucanHbie B
cucreMe equnun CU.

DJIeKTPUYECKHUIH IUIO0JIb - CUCTEMA JIBYX TOUYCYHBIN 3apsiIOB OJUHAKOBBIX MO a0COIIOTHON BEIMYUHE
U TPOTUBOIIOJIOKHBIX IO 3HAKY, PacHoJIOKEHHBIX Ha HEKOTOPOM paccTOSHUM Apyr oT apyra. Ha
JTUTIONb, HAXOSIIUICS B DJIEKTPUUECKOM TOJIe, JEHCTBYET Mapa CHJ, CTPEMSIIHUXCS YCTAHOBUTH €T0
BJIOJIb CHJIOBBIX TUHUI. MOJIEKYJIbl MHOTHX BEIIECTB 110 CBOMM CBOWCTBAM MOJAO0OHBI AIEKTPUIECKOMY
JUIIOJIIO.

JuleKTprYeckuii 3apsaa - Qu3nyeckas BeJIMYMHA, XapaKTEPU3YIOIIas CBOMCTBO Tel WJIM YaCTHI]
BCTyIaTh B 3JIEKTPOMAarHUTHOE B3aUMOJCHCTBUE M OMPENETAIONIas 3HAUYCHUS] CUJI M DHEPTrUil mpH
TaKMX B3aUMOJEUCTBUSAX. OJEKTPUUYECKUM  3apsAaM [PUIKCHIBAIOT  IOJOKUTEIBHBIM WU
oTpulaTtenbHbIi 3HaK. Enununna 3apsina B cucreme CU — 1 Kit (kynon).

DJIeKTPUYECKUM CMellleHHeM Ha3bIBaeTCsl BCIIOMOrarenbHasi BeKTopHas BenuunHa D=goeE (rme € —
OTHOCHUTEINIbHAS JIUAJIEKTPUYECKass TPOHUIIAEMOCTh, € - OJEKTpUYecKas TocTosiHHas, E —
HANPSDKEHHOCTh  AJIEKTPUYECKOrO TIOJIs), MpHUMEHsieMasl Ui OMHCAaHUS DIIEKTPUYECKOro TOoNs B
TIURJICKTPUKE.

DJIeKTPOABMIKYIIASI CHJIA - XapaKTePUCTUKA HCTOYHMKA OHHEPrUM B DJICKTPUUYECKON IemHu.
DIEKTPOABMKYIIAs CHJIA U3MEPSAETCS OTHOLIEHUEM pabOThl CTOPOHHHUX CHJI 110 TMEPEMEIIEHHUI0 3apsiaa
BJIOJIb IIETIH K 3HAYEHUIO ATOrO 3apsiaa. MoxHo ckazatk, uto JJIC ecth ynenapHas paboTa CTOPOHHHUX
cui. DJIC, kak ¥ MOTEHIUAJ, U3MEPSETCS B BOJIbTAX.

DJIeKTPOAMHAMHUKA - pa3ien (U3MKH, W3y4aloUIMil CBOWMCTBA SIEKTPOMArHUTHOTO TIOJS U €ro
B3aUMOJICHCTBUE C 3apsiIaMH, CBSI3b AJIEKTPUUYECKUX M MAarHUTHBIX SIBJICHUM, a TAKXKE DJICKTPUUECKHUI
TOK. Pa3nmMuaroT KIacCHUYeCKyl0, PEISITUBUCTCKYIHO U KBAaHTOBYIO 3JEKTpoAMHAMUKH. (OCHOBOM
KJIACCUYECKOM AJIEKTPOJIMHAMUKY SIBIISIIOTCS ypaBHEHHsI MakcBera.

DJIeKTPOJMTHYECKON JuccolHanueil Ha3bIBAe€TCs pacmajJ MOJIEKYJ KHUCIOT, LIENOYed M cojeil B
BOJTHOM DPAacTBOpPE Ha MPOTHUBOIIOJIOXKHO 3apsDKEHHBIE WMOHBI. [loOXUTENbHBIE WOHBI Ha3bIBAIOTCS
KaTMOHAMHM, OTpHUIIaTeNIbHbIe — aHWOHAaMU. [IpuunHa auccounanuu — BO3AEMCTBUE MOJSIPHBIX MOJIEKYJT
BOJIBI.

DJIEKTPOJIMTAMM HA3bIBAIOTCS BEIECTBA (COMHU, KUCIOTHI, OCHOBAHMS), BOJHBIE PACTBOPHI KOTOPBIX
MIPOBOJIAT AJEKTPUUYECKH TOK. MOJIEKYIIBI JEKTPOJIMTOB IMOJ ACHCTBHUEM TOJISIPHBIX MOJIEKYJ BOJbI
JUCCOILMUPYIOT — PaclaJatoTCsl Ha MPOTUBOIIOIOKHO 3apSKEHHBIE HOHBI.

DJIeKTPOMATrHUTHAS MHAYKUMS - sIBIEHHE BOZHUKHOBEHUA D/]C B MPOBOJHUKE MPHU €0 JBUKECHUU B
MarHUTHOM II0JIE; WJIM MIPU U3MEHEHUH OKPY>KAIOILIEro ero MarHuTHOro noiis. [lpu 3ToM B 3aMKHYyTOM
MIPOBOJIAIIIEM KOHTYPE, IIOMEIIEHHOM B TTIEPEMEHHOE MAarHUTHOE T10JI€, BO3HUKAET WHIYKIIMOHHBIN TOK.
CwMm. Taxke 3aKOH 3J1€KTPOMArHUTHOM MHIYKIUU.

JJIEKTPOMAarHUTHOE B3aMMOJAEHCTBME — OTO B3aWMOJCHCTBHE 3apsKEHHBIX TeN. XapakTep

20



AIIEKTPOMArHUTHOTO B3aMMO/ICHCTBHSI 3aBUCUT OT BBIOOPA CUCTEMBI OTCUeTa. B HEKOTOPBIX cucTemMax
OTCYeTa MAarHUTHas KOMIIOHEHTa »JJIEKTPOMAarHUTHOIO B3aUMOACHUCTBUS He HaOmomaeTcss u
HaOJI01aeTCsl ANEKTPHUUECKOE B3aUMOJICHCTBIE, B APYTUX, HA000POT, MACKHPYETCs IEKTPUUECKOE, a
Ha0JIr01aeTCsl TOJIbKO MAarHUTHOE B3aUMOJIEHCTBHE.

DJIeKTPOMarHuTHOEe TMoJie - ocobas ¢opma CyIIECTBOBAHHS MaTepUH, IOCPEICTBOM KOTOPOii
OCYILECTBIIICTCSI B3aUMOJICHCTBHE MEXAY NOKOALIMMMUCA WM ABMKYLIUMHCA DSJIEKTPUYECKUMU
3apsaamH.

DJIEKTPOMarHUTHAs BOJIHA — 3TO CBOOOJHOE (OTOpBaBILIEECS OT TOKOB M 3aps0oB) NEpEeMEHHOE
anexmpomaznumnoe none. CyIIECTBOBAHHWE 3JIEKTPOMArHUTHBIX BOJH BBITEKACT W3 YpAGHEHUl
Makcsenna. IlepeMeHHBIE 3IEKTPUUECKOE U MAarHUTHOE TI0JIE MOTYT OTPBIBaThCS OT MOPOAMBIIUX HX
TOKOB U 3apsiioB U, MOAJEPXKHBasl APYr Jpyra, pacHpoCTpaHITbCA B MPOCTPAHCTBE CO CKOPOCTHIO
cgeta. [ToaToMy roBOpsAT, uTO MaKcBeIT MpeAcKa3all CylIeCTBOBAaHHE SIEKTPOMAarHUTHBIX BOJH. ['epiy
HOJIYYMJI 3TU BOJIHBI SKCIIEPUMEHTANIbHO, a [10NoB nocTpom1 nepBhlii pagionpUEMHHUK.

DJIEKTPOHHAsI TeOpHsl MeTaJLUIOB Obuia paspaboraHa HemenkuMm ¢usukom J[lpyne u pasButa
rojutaiaAckuM ¢usukom Jlopenuom. Teopust oCHOBaHa Ha IEPEHECEHUs IPEACTAaBICHUN KHHETUYECKON
TEOPHH Ta30B Ha «T'a3» CBOOOJHBIX AJIEKTPOHOB B MeTajlIe. DJIEKTPOHHAS TEOPUS ITO3BOJINIIA BEIBECTH
3axkonvl Oma n [ocoyna-Jlenya B MeTamnax, HO CTOJIKHYJAch C PAJOM 3aTpyAHEHUH, MPEoJoJeTh
KOTOPBIE y1aJIOCh TOJIBLKO KBAHTOBOU (30HHOL) meopuu TBEPOTO Tea.

DJIEKTPOHBI M ABIPKH — HOCUTEIM TOKA B IMOJYINPOBOJHUKAX. DJIEKTPOH, MEPEXOJs U3 BAJIECHTHON
30HBI B 30HY IMPOBOIMMOCTH, OCTABIISICT B BJICHTHOW 30HE HAPYIICHHYIO BAJICHTHYIO CBSI3b, IO CBOUM
CBOWCTBaM 3KBUBAJICHTHYIO I1OJIOKUTEIILHOMY JIEKTPUUECKOMY 3apsy.

DJIEKTPOCTATHKA - DPa3JieN SJEKTPOAWHAMHUKH, M3Yy4YarolIWi I10JIe HEMOJBMKHBIX 3apsAIoB M HUX
B3anMoJieiictBue. OCHOBY 3JIEKTPOCTaTUKHU COCTaBIsAeT 3akoH KyroHa.

DJneKTpocTaTHUeCKass HWHAYKUIUS - TIOABICHHE DJEKTPUYECKHX 3apsAfoB pPa3HOTO 3HAaKa Ha
IPOTUBOIOJIOKHBIX YUaCTKaX MPOBOOHUKA WA OUDIEKMPUKA B INEKMPOCAMUIECKOM NoJe.
DJIeKTpOCTATHYECKAasl 3alUTa - 3aIuTa NpUOOpOB M 00OpPYIOBAaHMS, OCHOBAHHAS HA TOM, 4YTO
HaNpsKEHHOCTh 3JIEKTPOCTATUYECKOIO I0JI1 BHYTPU IMPOBOJHHUKA paBHA Hyt0. Poib skpaHa MoxeT
UTpaTh METAUIMYECKHH KOpIyc mnpuOopa WM METaUTMYecKas CeTKa C JOCTaTOYHO MEJIKUMHU
sAYEUKaMHu.

DJIEKTPOCTATHYECKOE MOJIe - DJICKTPUYECKOE I0JIe HETOABIDKHBIX AJIEKTPHUECKUX 3apsiioB. DTO
YaCTHBIM Cllyyail dSJEKTPOMAarHUTHOTO TMOJIA. XapaKTepUCTHKAMM 3JIEKTPOCTATHUYECKOrO MO
SIBIISTIOTCS HANIPSDKEHHOCTD U TIOTEHITHA.

DJIeMEHTAPHBIN JJICKTPHUYECKHH 3apA0 - HaUMEHBUIMHM TIOJOKUTENIBHBIM WIM OTPHULATEIbHBIN
ANEKTPUYECKUHN 3apsi/i, paBHBIN MO a0COJIOTHOMY 3HAYCHHIO 3apsly AJIEKTPOHA. 3apsij JIF0OOro Tena
WIM YacTULbl €CTh BEJIMYMHA, KpaTHas 3JIEMEHTapHOMY 3apsny. YacTHubl ¢ JpOOHBIM 3apsaoM B
¢BOOOJHOM COCTOSIHUHM HE HAOJIIOJar0TCS.

DHeprus, 3amaceHHas B macumuom none Karymku, paaa W = LI%2, rae | — cuna moxa, L —
UHOYKMUBHOCMb KATYIIKU (Cp. ¢ GOPMYIIOi KHHETHYECKOM 2HEeprun!).

DHeprus, 3aMaceHHas B SIeKTPHUECKOM Hojle KoHoencamopa, papaa W = CU?/2, tie U — HanpskeHne
Ha KoHzeHcaTope, C — 3J1eKTPoeMKOCTh KOHIeHCcaTopa.

OHeprusi ®epMu — dSHEprust 3JEKTPOHOB, 3aHHMMAIOIIMX TPH AOCOIIOTHOM HYyJe TEeMIIEpaTyphl
BEPXHUI YPOBEHb B 30HE NMPOBOJANMOCTH MeTaslia. Pacder mokas3pIBaeT, 4TO AIIEKTPOHBI, HAXOSAIINAECS
Ha ypoBHe Depmu, gaxke npu aOCOIOTHOM Hyse 00Ja/laloT OrpOMHON KuHeThuyeckoil sHeprueil. Ho
JBY)KEHUE DJICKTPOHOB MPH STOM HOCUT HE TEIUIOBOW xapakrtep. [Ipy HOpMallbHBIX YCIOBHUSX BKIIA[
TEIUIOBOTO JIBM)KEHUS B OOIIYI0 KMHETHYECKYIO HEPTUI0 COCTaBJseT BeauMuuHy He Oonee 1 %. Cwm.
Takxe 30HHAsL meopusi.

I¢pdexTom Xosna Ha3bIBACTCS BOSHUKHOBEHHE PAa3HOCTH NOMEHYUAN08 (INeKmpoosuicyujel Cuibl)
MEXy TPaHsIMH TOJTYIPOBOTHUKOBON WIIM METAIUIMYECKON TUTACTHHKH C TOKOM TIPH TIOMEIICHUH €€ B
maenumnoe noie. ppext Xoia NpUMEeHsSeTcs A ONpeAeIeHNs 3HaKa U KOHIIEHTPAlUN HOCUTENeH
TOKa, & TAK)KE B U3MEPUTEIBHOM TEXHUKE (IUI1 U3MEPEHUS UHOYKYUU MASHUMHO20 NOJISL).
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15. OCOBEHHOCTH PEAJIM3AIIMN JUCHUIIJIMHBI JIs1 UHBAJIMJIOB U JIMI C
OI'PAHUYEHHBIMH BO3MOKHOCTSAMMH 310POBbsA

B cooTBeTcTBHM ¢ METOAMYECKUMHU peKoMeHmanusMu MunoopHayku PO (ytB. 8 ampens 2014 1. Ne
AK-44/058H) B Kypce npeanoiaraeTcs HCIoIb30BaTh COIMATBLHO-aKTHBHBIE M pPe(IIEKCUBHBIE METOIbI
00y4YeHHs, TEXHOJIOTUU COIMOKYIbTYPHOU peabminrtanuu odydaromuxcs ¢ OB3 ¢ uenpio okazaHus
IIOMOUIY B YCTAHOBJIEHUH IOJHOLEHHBIX MEKIMUYHOCTHBIX OTHOLIEHUH.

OOydeHue /MLl C OrPAaHUYEHHBIMH BO3MOMKHOCTSIMM 370POBbS  OCYIIECTBIISIETCS C Y4ETOM
UH/IUBUYAJIbHBIX NCUXO(U3MUECKUX OCOOEHHOCTEH, a JUId HMHBAIMJOB TaKK€ B COOTBETCTBUHU C
VHAMBUIYaJIbHON NporpaMMoi peaduiIuTaluy HHBAINU/IA.

JIJist JIMIl ¢ HApyUIEHHEM CJyXa BO3MOXKHO IPEJOCTaBICHHE WH(OPMALMH BH3YaJIbHO (KPAaTKHUi
KOHCIICKT HeKHHﬁ, OCHOBHas1 W AOIIOJIHUTCJIbHAA JIHTepaTypa), Ha JICKOHUOHHBIX W IIPAKTUYCCKUX
3aHATHSX  JIOIYCKAeTCs HPUCYTCTBUE ACCHCTEHTa, a TaK ke, CYpAOIEPEBOJYHKOB U
TU(IIOCYPIOTIEPEBOAUYNKOB.

OHCHKa 3HAHHI CTYACHTOB Ha IPAKTHUYCCKUX 3aHATHUAX OCYHICCTBIACTCA Ha OCHOBC INMCBbMCHHBIX
KOHCIICKTOB OTBETOB Ha BOIIPOCHI, IMCbMCHHO BBIITOJHCHHBIX ITPAKTHYCCKUX SaIIaHI/IfI.

Jokian Tak ke MOKeT OBITh MpEeAoCTaBieH B MUChMEHHOU (opme (B Buae pedepara), mpu 3ToM
TpeOOBaHUS K COJEP)KAHHIO OCTAIOTCA TEMH K€, a TPeOOBaHMS K KadyeCTBY H3JIOKEHHUS Marepuasa
(MOHATHOCTh, Ka4yecTBO pEYH, B3aUMOJACWUCTBHE C AayOUTOPHEH M T. 1) 3aMEHSIOTCA Ha
COOTBETCTBYIOIINE TPEOOBAHUS, MPEABSBIICEMbIE K MUCHbMEHHBIM padoTam (kKadecTBo odopmileHuUs
TEKCTa U CIHCKA JINTEPATYPhl, IPAMOTHOCTh, HATMYHE WILTIOCTPAIIMOHHBIX MAaTEPUAIIOB U T.11.).

C y4eToM COCTOSIHHS 3IOPOBbS MPOCMOTP KHHO(MUIbMA C TOCICIYIOIIMM aHAIM30M MOXKET OBITh
MPOBEJICH JoMa (HarpuMmep, Mpu HEOOXOIUMOCTH JOMOIHUTEIBHON 3BYKOYCHIIMBAIOIIEH anmapaTyphbl
(HayurHuk#)). B Takom ciiydae CTyOeHT MpPEAOCTaBIA€T MUCHbMEHHBIM aHalIU3, COOTBETCTBYIOIIMA
PeIbSABISIEMBbIM TPEOOBAHUSM.

[TpomexyTouHas aTTecTanus IS JIUI ¢ HapYIIEHUSIMH CIIyXa IMPOBOAUTCS B MUCBbMEHHOW (hopme, mpu
3TOM HCHOJB3YIOTCA O0IIMEe KPUTEpUH OLieHMBaHMA. [Ipy HEoOX0IMMOCTH, BpeMs IMOATOTOBKH Ha
3a4eTe MOXKET OBbITh YBEIMUYEHO.

Jns naunm ¢ HapyumieHHeM 3peHusl JIONYyCKaeTCs ayAualbHOE TMpeAoCTaBIeHHEe HHQPOPMAIIH
(HampuMep, ¢ UCTOJIb30BaHUEM MPOTPAMM-CUHTE3aTOPOB PEUH), a TaK K€ MCIOJIb30BaHUE Ha JICKITHSIX
3BYKO3AIMCHIBAIONINX YCTPOUCTB (AMKTO(POHOB U T.a.). JlomyckaeTcsi MPUCYTCTBUE HA 3aHITHUSIX
accucTeHTa (MOMOIHUKA), OKa3bIBAIOIIETO 00YJAIOMMMCS HEOOXOIUMYIO TEXHUYECKYIO TTOMOIIIb.

OreHka 3HaHUN CTYAEHTOB Ha CEMUHAPCKUX 3aHATUSAX OCYLIECTBISETCS B YCTHOM (opme (KaKk OTBETHI
Ha BOIPOCHI, TaK W MpakTUueckue 3anaHus). [Ipm HeoOXonuMocTH aHamu3a (QUIbMa MOXET ObITh
3aMEHEH OINMCAaHMEM CUTYAIlMM MEXITHUYECKOTO B3aMMOJEHCTBHs (Ha OCHOBE ONbITA PECIIOHJICHTA,
XYyJ0’KECTBEHHOM JINTEPATYPHI U T.J.), O3BOJSIONINM OLIEHUThH CTENEHb CPOPMUPOBAHHOCTH HABBIKOB
BJIAJICHUS] METOJaMU aHaju3a U BBIABICHHS crelu(ukH (QyHKIMOHMPOBAHUS M PA3BUTUS TCUXHKH,
MO3BOJIAIOIIMMU YYUTHIBATh BIMSIHME AITHUYECKUX (pakTopoB. IIpu mpoBeneHHM NpOMEXYTOUHOU
aTTeCTallud JAJs JIUI C HapyIIeHHWEM 3peHHUs] TECTHUPOBAHUE MOXKET OBITh 3aMEHEHO Ha YCTHOE
cobeceJ0BaHuE 110 BOIIPOCAM.

JIuna ¢ HapylmeHHsIMH ONOPHO-ABHIaTeJIbHOI0 anmapara He HYXJalTcsi B 0COOBIX (opmax
IpeocTaBieHusl y4eOHbIX MarepuanoB. OOHAKO, C YYETOM COCTOSIHMSI 3[I0pPOBBSl 4YacTh 3aHSTUN
MOXeT OBITh peajn30oBaHa JAUCTAHIMOHHO (mpu mnomoum cetn «MutepHer»). Tak, mnpu
HEBO3MO>KHOCTH IOCEIIEHUS JIEKIIMOHHOTO 3aHATUS CTYAEHT MOKET BOCIIOJIb30BAaThCs KpPATKUM
KOHCIIEKTOM JIEKLIHU.

HpI/I HEBO3MOXHOCTH TIIOCCHICHUA TIIPAKTUYCCKOro 3aHATUA CTYACHT JOJDKCH IIPE€AO0CTaBUTH
MHMChbMEHHBIN KOHCIIEKT OTBETOB Ha BOIIPOCHI, TIMCbMCHHO BBIIIOJIHCHHOC IMPAKTUYCCKOC 3a/IaHHUC.

Jlokian Tak ke MOKeT OBITh MpeAocTaBiIeH B MUChbMEHHOW (opme (B Buae pedepara), mpu 3TOM
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TpeOOBaHUS K COJECPKAHMUIO OCTAIOTCS TEMH kK€, a TpeOOBaHUS K KayecTBY M3JIOKEHHS MaTepuaia
(MOHATHOCTb, KauecTBO peYH, B3aMMOJAEHCTBHE C ayIuTOpHUEed M T.A.) 3aMEHSIOTCS Ha
COOTBETCTBYIOIIME TpeOOBaHUs, MPEAbSBIsEMble K NMUCbMEHHBIM paboTaM (KauecTBO O(pOpMIICHUS
TEKCTa U CIMCKA JIUTEPATYPhl, [PAMOTHOCTb, HAJIMUKE WIUTFOCTPALIMOHHBIX MAaTEPHAJIOB U T.[1.).

[TpomMexyTouHast arTecTalys AJs JUL C HApyIIEHUsIMU OIIOPHO-BUTrAaTEIbHOTO anmapaTa IpoBOJANUTCS
Ha OOLIMX OCHOBaHUSX, NPU HEOOXOAMMOCTH IpOLEAypa 3adyeTa MOXKET OBbITh peanu30BaHa
JUCTAHIIMOHHO (HaIpuMep, Py IOMOIIH Nporpammsl Skype).

151 3TOro Mo 10rOBOPEHHOCTH C MPENOIaBATENEM CTYACHT B ONIPEIEICHHOE BPEMS BBIXOIUT HA CBA3b
JUIsL TIPOBENIEHUsT IpOLEAyphl 3aueTa. B Takom ciydae 3adeT chaercs B BHIE coOeceloBaHUS IO
BompocaM (CM. GOpMBI MPOBEICHUS MTPOMEKYTOUHON aTTECTAIIUU JIJIs JIUI C HAPYIICHUSMU 3PCHHS).
Bonpoc u npaktuyeckoe 3ajianue BEIOUPAIOTCS CaMUM ITPEToaBaTesieM.

[Ipumeuanue: DOHABI OLIEHOYHBIX CPEACTB, BKJIIOYAIOIIME THUIIOBBIC 3a/laHUSI U METOJAbl OLICHKH,
KPUTEpUU OLICHUBAHMS, TO3BOJSIONIUE OLICHUTh PE3yIbTaThl OCBOCHHS JAHHON AMCLMILIMHBI
obyuaronumucs ¢ OB3 moryt Bxoauts B coctaB PII/] Ha mpaBax OTAeNbHOTO IOKYMEHTA.

[TporpamMmmy cocTaBuI:

FO.A. KopoBuH, 3aBenyomuii kadenpoit OuC®d, nokrop ¢puznko-MaTeMaTHUYECKHX HaYK, Ipodeccop

Penensenr:

B.JI. IIadaoB, mpodeccop otaencHus saepHoi ¢usuku u texHonoruid (O), mgokrtop (U3HMKO-
MaTeMaTHYECKUX HayK, podeccop
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