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

— OBJaJeHHe 0a30BBIMM 3HAaHUAMHM (DyHIAMEHTAJIbHBIX DPa3/eloB (U3UKH, HEOOXOAUMBIMU IS
OCBOCHHSA (PU3UYECKHX OCHOB B SIZICPHBIX PEAKTOPaxX U MaTepHalax;

33[[3‘11/[ U3YyYCHUHA TUCHUIIIINHBI:

— WU3yYCHHE TCOPHH IO TeMaM: MEXaHWKa, JIEMEHTHl PEISTUBUCTCKOM MEXaHWKH, KOJICOaHWS U
BOJIHBI;

— MoJekylspHas (u3MKa M OCHOBBI TEPMOJUHAMHUKH, AJIEKTPUUYECTBA U MarHeTusMma, ONTUKU U
aTOMHOU (DU3UKH;

— pa3BUTHE HABBIKOB PEIICHUS 33724 M0 JaHHBIM TEMaM;

— OCBOGHHE MOCTAHOBKH U MPOBEICHUS (PU3MUECKUX IKCTICPUMEHTOB;

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

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

— pa3BUTHE MPAKTUYECKUX HABBIKOB JIOTUYECKU BEPHO, ApTyMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO U
MUCHEMEHHYIO PEYb.

2. MECTO JUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITIPOT'PAMMBI (1a1ee
— OIl) BAKAJIABPUATA

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

Jis OCBOEHMS JMCIUILTUHBI HEOOXOAWMBI KOMIETEHIUH, C(HOpMUpOBAHHBIE B PaMKax H3YyUCHUS
CIIEAYIONMX AUCHUILIMH: «MaTeMaTH4ecKuii aHaiu3», «AHATUTHYECKas 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. IEPEYUEHb IINTAHUPYEMBIX PE3YJBTATOB OBYYEHUS 1O AWCHUIIIMHE,

COOTHECEHHBIX C IHINTAHUPYEMBIMHA PE3YJIbTATAMU OCBOEHMUA
OBPA3OBATEJIbHOI ITPOT'PAMMBI

B pesynbrare ocBoenuss OIl OakamaBpuara oOyyaromMiCs JOJDKEH OBJAJETh CIEAYIOIIUMU
pe3yspTaTaMi 00y4YeHUs 0 AUCIUILIUHE:

Koanl HaumenoBanue Koa n HamMeHOBaHUe HHAUKATOPA
KOMIIeTEeH LM KOMIIETEeHIINH JOCTHKEHHS KOMIIETEHIMH
YKE-1 Crioco0€eH UCIIOIb30BaTh 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI

3HAHUS €CTECTBEHHOHAYYHBIX JUCIUIUIMH, METOIbI
€CTECTBEHHOHAYYHbIX MaTeMaTUYECKOro aHalli3a U MOJIETUPOBAaHMUS,
JTUCITUTIINH, TIPUMEHSITh TEOPETUUECKOTO U IKCTIEPUMEHTAITHHOTO
METOJIBI MATEMATHYECKOTO HCCIIeTOBAHUS
aHanuza u MmojenupoBanus, | Y-YKE-1 YMmeTs: ncnosib30BaTh MaTeMaTHYECKHE




TCOPCTUUCCKOTO U
OKCIICPUMCHTAJIIBHOT'O
HUCCICIOBAaHUA B
IIOCTABJICHHBIX 3agadax

METO/bl B TEXHUYECKUX MPUIOKEHUSX,
pacCYMTHIBATh OCHOBHBIE YHCIIOBHIE
XapaKTEPUCTUKU CITy4YalHbBIX BEJIMYUH, PEIIATh
OCHOBHEIE 3aJ]a4d MAaTEMAaTHYECKON CTATUCTHKH;
peuiaTh TUIOBBIE pacYETHBIC 3a/1a4n

B-VKE-1 Bnaners: MeTotaMu MaTEMaTHYECKOTO
aHaIM3a U MOJCIIUPOBAHUS, METOJAMHU PEILICHUS
3a/1a4y aHAJIM3a U pacueTa XapaKTePUCTHK
(DU3HYECKUX CHCTEM, OCHOBHBIMHU ITPHEMAMHU
00pabOTKHU AKCIIEPUMEHTATbHBIX JaHHBIX,
METOJIaMH pa0OThI C IPUKIAHBIMH
MIPOTPaMMHBIMU TTPOTYKTaMHU

OIIK-1

Crioco0¢H UCIIOJIb30BaTh
0a30BbIE 3HAHUA
€CTECTBEHHOHAYYHBIX
JUCLMIUIMH B
npodeccnoHaTbHOMI
JESATEIbHOCTH, IPUMEHSTh
METO/IbI MATEMATHYECKOTO
aHaJIM3a U MOJICTUPOBAHUS,
TEOPETUIECKOTO U
AKCIIEPUMEHTAIBLHOTO
HCCIIEIOBAHUS

3-OIIK-1 3nath: 0a30BbIE 3aKOHEI
€CTECTBEHHOHAYYHBIX JUCIMIUIMH, OCHOBHBIE
MaTEeMaTHYECKHUE 3aKOHBI; OCHOBHBIC (DM3HUECKUE
SIBJICHUS, TIPOIIECCHI, 3aKOHBI M TPAHUIIBI UX
MIPUMEHUMOCTH; CYIIIHOCTh OCHOBHBIX
XAMHUYECKHUX 3aKOHOB M SIBJICHUI; METOIBI
MaTeMaTU4eCKOro MOJICTUPOBAHMUS,
TEOPETHYECKOTO U KCIICPUMEHTAIIBHOTO
HCCICIOBAHUS

V-OIIK-1 YMmeTh: BEIIBIATH
€CTECTBCHHOHAYYHYIO CYIIHOCTh TIPOOIIEM,
BO3HHUKAOIIMX B X0J1¢ PO eCCHOHATIBHON
NeSTeIbHOCTH, MPUBIIEKATH JIJIS1 UX PEIICHUS
COOTBETCTBYIOIINHN (PU3UKO-MaTEMATHUECKUIA
amnmapar

B-OIIK-1 Bnagers: MaTeMaTH4eCKUM anapaToM
TUTSE pa3pabOTKH MOJIENICH MTPOLIECCOB U SBIICHUH,
pelIeHus MPaKTUYECKHUX 3a]1a4
npo¢eCcCuOHANTBHON IEATETbHOCTH; HAaBBIKAMU
WCIIOJIb30BaHUsI OCHOBHBIX O0IIe(PU3NIECKUX
3aKOHOB M MPUHIIMIIOB

4. BOCHIUTATEJBHBIN MOTEHIUAJ TUCIIUILIUHBI

Hanpasaenusi/uenun 3agaun BoCIUTAHUSA Bocnurarte/ibHbIA NOTEHIMAJ
BOCIIUTAHMS (xon) AMCHUILINH
HNuTe/iekTyanabHoe - (hopmupoBanue Hcnonp30BaHre BOCIUTATEIBHOTO
BOCIIMTAHUE KYJIBTYpbl YMCTBEHHOT'O | MOTEHIMAJa JUCIUIUINH
Tpyaa (B11) I'YMAaHUTAPHOI0, ECTECTBEHHOHAY4YHOTI0,
o0menpoecCHOHaTBHOTO U
po(heccuOHATBHOTO MOAYJIS JUIst
(dbopMHpOBaHUS KyJIbTYPbl YMCTBEHHOTO
TpyJa MOCPECTBOM BOBJICUEHHUS
CTYZICHTOB B yucOHBbIE
HCCIIEIOBATENbCKUE 3a/IaHuUs, KypCOBBIE
paloThI U Ap.
IpodeccnonanbHoe u - ¢popMupoBaHue 1. Mcnionb3oBaHMEe BOCIUTATEIBLHOTO

TPYI0BO€ BOCIUTAHHE

r7TyOOKOr0 HOHUMaHHUS
COIMAJILHOW POJIH

npodeccuu, MO3UTUBHON | 00IIenpohecCHOHATBHOTO MOTYJIS JIS:
Y aKTUBHOM YCTaHOBKH
Ha IIEHHOCTH M30paHHOM | OTHOIIEHUs K NMpodeccHy HHKEeHepa

HNOTCHIHAaIa JUCIHITIIINH
CCTCCTBCHHOHAYYHOI'O 1

- opMUpOBaHUS TOZUTUBHOTO




CHEINAbHOCTH,
OTBETCTBEHHOTO
OTHOIICHUS K
npodecCuoHAIBHON
NEeSATEILHOCTH, TPYAY
(B14)

(KOHCTPYKTOPA, TEXHOJIOTa), IOHUMAaHUS
€e COLMANBHOM 3HAYMMOCTH U POJIU B
o0I1ecTBe, CTPEMIICHUS CIIEIOBATh
HOpMaM MTPOECCHOHATTLHON ITUKH
MIOCPEJICTBOM KOHTEKCTHOTO O0yUYCHHS,
peILIeHHsI TPAKTHKO-OPHEHTUPOBAHHBIX
CUTYaIlMOHHBIX 33]a4;

- (hopMUpOBaHHSI YCTOMYUBOTO HHTEPECA
K Ipo(heCCHOHATTBHON IEATEIILHOCTH,
CIOCOOHOCTH KPUTHYECKH,
CaMOCTOSITENIbHO MBICIUTh, TOHUMATh
3HAYMMOCTb MTPOPECCHU TIOCPEICTBOM
OCO3HAHHOT'O BbIOOpa TEMaTUKHU
MIPOCKTOB, BBIITOJIHEHHS TPOCKTOB C
nocjaeAyoLel myoInyHon
Npe3eHTAIMel Pe3yJIbTaTOB, B TOM YHUCIIE
000CHOBaHHMEM MX COLUAIBHON U
MPaKTUYECKON 3HAUNMOCTH;

- (hopMupOBaHHS HABBIKOB KOMAaHTHOMN
paboThI, B TOM YHCIIC PeaTr3aluu
Pa3IMYHBIX TPOSKTHBIX poJIeH (Juaep,
UCTIOJIHUTEIIb, aHAJIMUTHUK U TIP.)
MIOCPEJICTBOM BBITTOJTHEHHUS COBMECTHBIX
MIPOCKTOB.

2. Ucnonp30BaHK€e BOCIUTATEIBHOIO
MOTEHIMAJA TUCIIUILTHHBI
«IKOHOMUYECKHE U MPABOBHIC OCHOBBI
MEIUIUHCKON AEATEIBHOCTIY,
«IKOHOMUYECKHE U MPABOBBIC OCHOBBI
PO ECCUOHAIBHON JESTEIHHOCTH,
«YnpaBieHue, oprauu3anus u
TUTAHUPOBAHKE TIPOM3BOJICTBAY H JIP.
JUTSL:

- (hopMUpOBaHHSI HABBIKOB CHCTEMHOTO
BUJICHUS POJIU ¥ 3HAYUMOCTH
BbIOpaHHOM Mpodeccuu B COLUANIbHO-
HKOHOMHUYECKUX OTHOLLIEHUSX Yepes
KOHTEKCTHOE 00yUYeHune

5. OFBEM JUCHUIIVIMHBI B 3BAYETHBIX EJJUHUIAX C YKAZAHUEM KOJIMYECTBA
AKAJEMUYECKHUX YACOB, BBIJAEJIEHHBIX HA KOHTAKTHYIO PABOTY

OBYYAIOIIUXCA C HNPEINOJABATEJIEM

(II0 BHIAM 3AHSATHH) U HA

CAMOCTOATEJBHYIO PABOTY OBYYAIOIIIUXCSA

Bup padorsl

KoanuecTBo 4acoB Ha BUJI
padoThI O ceMecTpaM:

KonTakTHas padora o0yuyaromuxcsi ¢ npemnojgasarejiemM

AyIMTOpHBIE 3aHATHS (6ce20) 96
B Tom unce:
JeKyuu 32
npaKkmuyecKue 3aHsImusl 32
(u3 Hux 6 hopme npakmuueckou n002omoeKu)
J1a60pamopHble 3aHAmusl 32




(u3 Hux 6 popme npakmuyeckoil nOO20MOBKIL)

HpOMe)KyTO‘lHaﬂ aTTeCranusa

B ToM uucie:

9K3aAMeH 54
CamocrosiTesibHasi padoTa 00y4aroIuxcs
CamocTosiTeibHasi paboTa o0yuawummxcs (6cezo) 66
Bcero (uachr): 216
Bcero (3aueTHbIe eTUHMIBI): 6

6. COAEP’KAHUE ANCHUIIVINHBI, CTPYKTYPUPOBAHHOE Imo TEMAM
(PABAEJIAM) C YKA3BAHMEM OTBEJEHHOI'O HA HHX KOJHUYECTBA
AKAJTEMAYECKHX YACOB 1 BUJIOB YYEBHBIX 3AHATUM

6.1. Pazoenvt oucuuniunvl u mMpyooemMKOCHb RO 6UOAM YUEOHBIX 3AHAMUI (8 AKAOEMUUECKUX
yacax)

Henens| Ne HaumeHnoBaHue pa3gesia /TeMbl 1M CHHIIJIMHBI Buabi yueOHoli padoTsl
n/n
Jlek | IIp | JIad ]:;; COP
1-4 |1. |DaeKkTpHuecTBO 12 |12 | 12| - | 16
1 1.1.|ITosie HEMOABMKHBIX 3aPSJIOB B BAKyyMe 2 2 2 - 4
2 |1.2.|TTone HEeMOJABMKHBIX 3aPAIOB B JUIIEKTPUKE 2 2 2 - 4
3 |1.3.|TIpoBOHMKH B SIEKTPHUECKOM IOJIE 4 |4 | 4| - | 4
4 1.4.|9OHeprust 371€KTPUYECKOTO MOJISI 4 4 4 - 4
5-16 [2. |Marumerusm 20 | 20 | 20 | - | 46
5,6 |2.1.|TTone MOCTOSHHOTO TOKA B BAKyyMe 2 2 2 - 4
7  |2.2.|MarautHOE MONTE B BElIECTBE 2 |2 12| -14
8,9 |2.3.|IlepemeHHOE HIEKTPOMArHUTHOE TOJIE 2 2 2 - 4
10,11 |2.4.|DnexTpuueckue KoueOaHus 2 2 2 - 6
12  |2.5.|TTepemennbIii TOK 2 |2 | 2] - |6
13,14 |2.6.|/IBmxeHue 3apsHKEHHBIX YaCTHUIL B DJIEKTPUYECKUX U 2 2 2 i 6
MarHUTHBIX MOJISAX
15 |2.7.|9nexTpuyeckuii TOK B MeTaslaX U MOJTYIPOBOJHUKAX 4 4 4 - 8
16  |2.8.|DnekTpuueckuii TOK B razax 4 1414 ] -8
Hroro 3a 3 cemecTp: 32 |32 | 32| - | 66
Bceero: 3213232 ]| - | 66

Ipum.: Jlex — nexyuu, IIp — npaxmuuecxkue 3anamus / cemunapul, Jlab — nabopamopuvie 3aHamus,
Bueayo — eneayoumopnas xkonmaxmuas paboma, CPO — camocmosamenvnas paboma oo6yuarouuxcs,
11 — npaxmuueckas no02omogka.

6.2. Cooeprrcanue oucyuniunsl, CMpyKmypuposannoe no pazoenam (memam)

Jlexyuonmnwiii Kypc

Henens HaunmeHnoBanue
Ne |paspena /Tembl Coaepxanue
AUCHUILINHBI




JIeKTPUYECTBO

.|IToste HEMOABUIKHBIX

3apsI0B B BAKYyMeE

Onexrpuueckuii 3apsa. CBONWCTBA IIEKTPUUECKUX 3aPSAI0B.
3akoH coxpaHeHus 3apsana. Touyeunslil 3apsa. 3akoH KynoHa.

1.2.

Tlose HETTOABUKHBIX
3apsJIOB B IUIJICKTPUKE

DnexTpuueckoe mnojie. HanpsskeHHOCTh 3JeKTPUYECKOTo
nosig. Cuna, JefCTBYIONIAs Ha 3apsi/i B AJIEKTPUYECKOM I10JIE.
[TpunHIMI Cynepno3uiuu mnojien.

1.3.

[IpoBoaHUKY B
AIEKTPUICCKOM T10JIe

[Torok BekTOpa HanpskeHHOCTH. Teopema ["aycca st
BEKTOpa HarpspKeHHOCTH. OObeMHasi, MTOBEPXHOCTHAS U
JUHENHAas MII0OTHOCTHU 3apAioB. [losie 3apsskeHHbIX
UMWIMHIPUYECKUX U c(pepruiecKrX MOBEPXHOCTEH, 1MoJie
OJIHOM U JBYX IUTOocKOocTeN. [lone 3apskeHHOoro mapa.
JluBepreHius BekTopa HanpsbkeHHocTU. Teopema [Maycca nis
BEKTOpAa HAIPSHKEHHOCTH B T depenmansoil popme.

1.4.

DHeprus
AIEKTPUYECKOTO IOJIS

[MoTennmansHOE MO cWIL. L{upKymsius BekTopa
HaNPSHKCHHOCTH JIEKTpUIecKoro mosst. Teopema
MUPKYJSAIUN BEKTOPA HANPsbKEHHOCTH. POTOp BekTOpa
HanpspkeHHocTd. uddepennunansaas GopmyaupoBka
noTeHnuaabHoro moiist. Ilorennuan. CBsi3b MEXIy
MOTEHIAJIOM U BEKTOPOM HAIPSKEHHOCTH.
DKBUNIOTCHIIUATBHBIC TTIOBEPXHOCTH.

5-16

Maruneruzm

5,6

2.1.

Tloste HOCTOSIHHOTO TOKA
B BaKyyMe

BsaumonelictBue TokoB. MaruutHoe nojie CBoiicTBa
MarHuTHOTO noJis. MaruutHas unaykius. Cuia Jlopenna.
[IpuHuuMn cyneprno3uiMm MarHUTHBIX TOJIEH.

2.2.

MarsuTHoe noJje B
BCIICCTBC

3akxoH buo-Casapa. Teopema ['aycca st BEKTOpa MarHUTHOM
MHIYKUMU. JluBepreHiys BeKTopa MarHUTHOM MHIYKIUU.
[Tone mpsimoro Toka. [1one B LeHTpe U HA OCU KPyTrOBOT'O
ToKa. TeopeMa 0 HUPKYJISLMU BEKTOpa MarHUTHOU
unaykuuu. [lone conenonna u roporaa. 3akon Amrmepa.
KoHTyp ¢ TOKOM B OJTHOPOIHOM M HEOAHOPOAHOM MarHUTHOM
T10JIE: BPAIATeIbHbIII MOMEHT, SHEPI U, CUJIA, ACUCTBYIOIIAs
Ha KOHTYpP B HEOJTHOPOJJHOM MarHUTHOM rosie. Pabora npu
MepeMEeIIEHNN KOHTYpa C TOKOM B MarHUTHOM I1OJI€.

8,9

2.3.

IIepemenHoe
3JIEKTPOMAarHUTHOE I10JIE

Marnetuku. Toku MPOBOAMMOCTU U TOKA HAMAarHUYEHUS
(monekynsipabie Tokr). Hamarunuennocts. [losne B
MarHeTukax. TeopeMa o HUPKYJSALHUHA BEKTOpA
HaMarHu4eHHOCTH. HanpsskeHHOCTh MarHUTHOTO TOJISI.
TeopeMa 0 HUPKYJIALUHA BEKTOPA HANPSKEHHOCTH.
MarnuTHas BOCIPUUMYUBOCTE. MarHuTHasi MPOHUIIAEMOCTb.
YcnoBus BO3HUKHOBEHHUSI 00BEMHBIX TOKOB HAMarHUYEHUSI.
YcnoBus Ha rpaHuIle pa3/elia AByX MarHeTHKOB.

10,11

2.4.

DNEeKTpUYECKUe
KoseOaHus

MaruuTtHrsle cBOMCTBA BelllecTBAa. MarHuTOMEXaHUYECKUE
siBeHUs. [ 'npomarauTHoe oTHOLIEeHHEe. OnbIT DUHIITENHA U
ne-Xaaca. OnsIT bapHTTa.

12

2.5.

[TepemeHnHbIN TOK

MarauTHble MOMEHTBI aTOMOB U MoJieKyJl. OnbIT LITepHa n
['epnaxa.

13,14

2.6.

JIBrKeHne 3apsKEHHBIX
YaCTHUL B MJIEKTPUIECKUX
Y MarHUTHBIX MOJISIX

Hua-, mapa- u peppomarneruxu. [Ipupoga nuamarueTusma u
napamaraetusma. @eppomaruetusm. OCHOBHas KpuBas
HaMarauyenus. MarautHoe Haceolenue. ['ucrepesuc.
OcraroyHoe HamarHnyeHue. KospuutupHas cuia.
Marnutoctpukuus. [Ipupona peppomarnerusma. Touka
Kropu. AuTndeppomarueTusm.




15 |2.7.|DnexTpudeckuii TOK B SBnenue snexkTpoMarHuTHOM UHAYKIMU. OnbeiT Dapazes.
MeTauIax U IIpasuno Jlenna. O1C nanyknuu. [ToTokocuennenue
T10JTYTIPOBO/IHUKAX (TOJTHBIN MarHUTHBINA MOTOK).

16 |2.8.|2mekrpuueckuii Tok B |JIBICHHE CAMOMHIYKIMHA. MHIYKTHBHOCT. MHIYyKTHBHOCTD
razax conenonpga. IC camounnykuuu. BzanmMHasi HHIyKIIHSI.

B3anMHast ”HIYKTHBHOCTB. Teopema B3aUMHOCTH.
IIpaxmuueckue/cemunapckue 3aHamus
Henens HaunmeHoBaHue
Ne |pazgesia /Tembl Conep:xkanue
AUCHUILINHBI

1-8 |[1. |DaexkTpuyecTBO

1,2 |1.1.|TTone Henompuskupx | DIEKTpHUCCKuii 3apsii. CBOMCTBA SIEKTPHICCKHX 3aPSi/IOB.
3apsIIOB B BAKyyMe 3aKkoH coxpaHeHus 3apana. Todeunsiil 3apsaa. 3akoH KymoHa.

34 |[1.2.|TTone HenompmkHpx | DTIEKTPHIECKOE o€, HalpsnkeHHOCTB 3I€KTPHYECKOrO MOJIsL.
3apsI/IOB B Cuna, gelicTByromiast Ha 3apsJl B 2JIEKTPUYECKOM I10JIE.
JIMDIICKTPUKE [TpyHIMI CynepnO3ULUH MTOJIEH.

5,6 |1.3.|IIpoBoaHuku B ITotok BekTOpa HanpskeHHOCTH. Teopema 'aycca uist BekTopa
JIEKTPHUYECKOM rojie | HATIPSXKCHHOCTH. OObemHast, TOBEPXHOCTHAS U JIMHEHHAS

IUIOTHOCTH 3apsAao0B. ITose 3apsKeHHBIX HUIMHIPUYECKUX U
c(hepruyecKkux MOBEPXHOCTEM, T10JI€ OJHOM U JABYX IIJIOCKOCTEH.
ITosne 3apsxeHHoroO 1mapa. JlusepreHuus Bekropa
HanpsbkeHHOCTH. Teopema ['aycca i BEKTOpa HalpsyKEHHOCTH
B nmuddepeHnmanbHon hopme.

7,8 |1.4.|3neprus ITorenunanpHOE nosie cuil. LIupKyssiius Bekropa

JIEKTPHYECKOro oJis | HATIPSKCHHOCTH SIICKTPHIECKOro moist. Teopema LupKysnuu
BEKTOPA HAIIPSLKEHHOCTH. POTOp BEKTOpa HANPsyKEHHOCTH.
Juddepenumansaas GopMyIHPOBKA MOTSHIUAILHOTO OIS,
[Torenunan. CBsA3b MEXAY NOTEHIUAIOM U BEKTOPOM
HANPsDKEHHOCTH. DKBUIOTEHIIMAJIbHBIE TOBEPXHOCTH.

9-16 |2. |MarHeTu3m

9,10 |2.1.|TTone mocTosHHOrO BsanmoneiictBue TokoB. MarautHoe none CBoicTBa
TOKa B BAKYyMe MarHuTHOro nojist. MaruutHast ungykuus. Cua Jlopenua.

[TpyHIMI CynIepnO3UIIMY MarHUTHBIX MTOJIEH.

11,12 |2.2.|MarauTHOE Mojie B 3akoH buo-Casapa. Teopema ["aycca 11 BekTopa MarHUTHOM

BEIECTBE MHAYKIMU. J[MBEpreHys BEKTopa MarHuTHOW nHAykuuu. Ilone
npsAMoro Toka. Ilose B ieHTpe 1 Ha 0CU KPYroBOI'O TOKA.
Teopema o HUPKYISAIMU BEKTOpAa MarHUTHOM nHAYKIMH. [Tose
cojeHonza ¥ Topouia. 3akoH Ammnepa. KoHTyp ¢ TokoM B
OJIHOPOJAHOM ¥ HEOJHOPOJHOM MarHUTHOM IIOJIE:
BpallaTeJIbHbIA MOMEHT, YJHEPTHUs, CUa, IEHCTBYIOIAsl HA
KOHTYp B HEOJHOPOJHOM MarHuTHoM noje. Pabota npu
NepeMenIeHIH KOHTYpa C TOKOM B MarHUTHOM TIOJIE.

13,14 (2.3.|[lepemennoe Marneruku. TOKM IPOBOJIMMOCTH U TOKM HAMarHMYEHUs
IIEKTPOMATHATHOE (Monexynspuble Toku). Hamarunyennocts. [loje B MarneTukax.
oje Teopema 0 HUPKYJIAUN BEKTOpPAa HAMAarHH4EHHOCTH.

HanpspkeHHOCTh MarHUTHOTO ToJist. Teopema 0 HIUpKYISIIUU
BEKTODPA HAIIPSHKEHHOCTH. MarHuTHas BOCIPUUMYHUBOCTb.
MaruuTtHas IpOHUIIAeMOCTh. Y CJIOBUSI BOSHUKHOBEHUS
00BEMHBIX TOKOB HAMAarHW4YeHHUs. Y CJIOBUSI Ha FpaHUIIe pa3jiena
JIBYX MarHeTHUKOB.

15,16 |2.4.|9nexrpuueckue SIBnenne snekTpoMarHuTHON HHAYKIMK. OnsiT Papanes.




KoseOaHus [IpaBuno Jlenua. /1C unaykuuu. [ToTokocuenieHue (MoTHbIM
MarHUTHBIN MOTOK).

Jlabopamopnvie 3anamus

Heneasi|Ne |HammenoBanue pa3aesia /TeMbl QU CHUATIINHbBI Conep:xkaHue

1. |DaekTpUUEeCTBO

1.1.|Tlone HEMOABMKHBIX 3apsJIOB B BaKyyMe

1.2.|I1one HENOABMKHBIX 3apS0B B AUIIEKTPUKE

1.3.|IIpoBOAHMKH B JIEKTPHUECKOM TOJIE

1.4.|OHeprust 371€KTpUUYECKOTO MOJIsI

2. |MarHerusm

2.1.|ITone moCTOSHHOTO TOKA B BaKyyMe

2.2.|MargautHoe 1oJjie B BEIIECTBE

2.3.|IlepemeHHOE 3JIEKTPOMArHUTHOE TOJIE

2.4.|OnexTpuyeckue KoaeOaHus

2.5.|IlepemeHHBII TOK

2.6. I[BI/I)KGHI/IG 3apPsKCHHBIX YaCTUIL B 3JICKTPUYCCKUX U MAI'HUTHBIX ITOJIAX

2.7.|DIIeKTpUYEeCKHil TOK B METAJIaX Y MOJTYITPOBOTHUKAX

2.8.|DnekTpudeckuii TOK B ra3ax

7. IEPEYEHb YYEBHO-METOJIUYECKOI'O OBECIIEYEHUA 1JIA
CAMOCTOATEJBHOU PABOTBHI OBYYAIOIIUXCHA 11O JUCHUIIJINHE

1. Typbuu A.®. MeTtoauyeckue yka3zaHUsl K BBIMOJHEHHIO J1a00paTOpHBIX paboT mo Kypey «OOmmas
¢uzuka». — O6uunck: MATI, 1999.

2. 3noposuesa I'.I'., Mapkun A.Il., Mactrepos B.C. JlabopaTopHblii nmpakTukyMm mo Kypcy «Oomas
¢duznka», paznen «aexrpuuectBo». — O6HUHCK: UATI, 2005.

3. I'yp6uu A.®. JIaGopaTopHbIN MPAKTHKYM MO Kypcy «Oomas dusukay, pazaen «IeKTpUIecTBO U
Maruetusm». — M.: HUAY MU®U, 2014.

8. ®OHJ OIIEHOYHBIX CPEJACTB JJs TPOBEJAEHMWSA TEKYIIEM W
MPOMEKYTOYHOM ATTECTAIIMA OBYYAIOIIIUXCA MO TUCIHUATIIIMHE

8.1. Ceazv merncoy popmupyemvimu Komnemenyuamu u opmamu KOHMPOas UX 0C80EHUA

Ne | Konrpoaupyembie NuaukarTop aocTuKeHUs HaumeHoBaHuHe OLIEHOYHOTO
n/n pa3nesnbl (TeMbl) KOMIETEeHI[UH CpeacTBA TeKyllei u
THCIUILJIMHBI NMPOMEKYTOUYHOM aTTeCTALMH
Texkyuiasi atrecramusi, 3 ceMecTp
1. DJIEKTPUYECTBO 3-0OI1K-1, YV-OIIK-1, B-OIIK-1 Konnoksuym
3-YKE-1, YV-VKE-1, B-YKE-1
2. Marunerusm 3-OIlK-1, Y-OIIK-1, B-OIIK-1 | KonTponsHas pabora
3-YKE-1, Y-VKE-1, B-YKE-1
IIpomexxyTouHas aTTecTanus, 3 ceMecTp
OK3aMeH 3-0OI1K-1, YV-OIIK-1, B-OIIK-1 | Dk3aMeHallMOHHBINA OHUITEeT
3-YKE-1, YV-VKE-1, B-YKE-1

8.2. Tunoewvie KonmpoavHble 3a0aHUA UTU UHbIE MAMEPUATbL, HEOOXO00UMbLE 014 OUEHKU 3HANHUIL,
YMeEHUIl U HABBIKOG, XAPAKMEPUSYIOU{UX IMANBL (POPMUPOBAHUA KOMNEMEeHUUIL




@OoHJ OLIEHOYHBIX CPEJCTB MO AUCHUIUIMHE OOECHeyMBaeT MPOBEPKY OCBOCHUS IJIAHUPYEMBIX
pe3ynbTaToB 00ydeHHs! (KOMIETEHIIMH W MX MHAWKATOPOB) MOCPEICTBOM MEPOINPUSTUN TEKyllel u
IIPOMEXYTOUHOM aTTECTALIUU 110 TUCLUIUIMHE.

O1eHOYHBIE cpe€acTBa IMMpUBEACHEI B HpI/IJ'IO}KeHI/II/I ((CDOH,I[ OLICHOYHBIX CPEACTB».

8.3. Memoouueckue mamepuanvt, onpeoensaruiue NpPoueoypvl OUCHUBAHUA 3HAHUN, YMEHUIL,
Ha6bIKO6 U (u1u) onvima OeAmMeaAbHOCMU, XaAPAKMEPUIYIOWUX Imanvl Gopmuposanus
KomnemeHnyui

Hrorosas arrécrainusa 1o  AJUCHUIUIMHE  SABJIACTCA  HUHTCTPAJIbHBIM  IIOKA3aTCJIEM  KadcCTBa
TCOPCTUUCCKHUX U MPAKTUICCKUX 3HAHUI 1 HAaBBIKOB 06yqaloumxc;1 110 JUCHUIIIIMHE W CKJIAAbIBACTCs
N3 OLICHOK, ITOJTYYC€HHBIX B XO/€ TeKymeﬁ u HpOMe}I(YTO‘{HOI;'I aTTcCTallu.

Tekymiast arrecranuss B CEMECTPE MPOBOAMTCS C LEIBI0 OOCCHCUCHUsS CBOSBPEMEHHOW OOpaTHOM
CBSI3H, JUUISI KOPPEKIIMU O0YYEHUSs!, aKTUBU3ALUU CAMOCTOATEIBHOM paboThl 00yJarOLIIXCSl.

HpOMe)KYTO‘-IHaH arrecranusd HnpcAHasHa4YCHa JJId 00BEKTUBHOTO MOATBCPKACHUA W OUCHHUBAHUA
JAOCTUTHYTBIX PE3YyJIbTATOB 06yLICHI/I$I II0CJIC 3aBCPUICHUA U3YUYCHUSA JUCIUITIINHEBIL.

Texyias aTTecTanus OCyIlEeCTBISETCS /IBa pa3a B CEMECTP:

e koHTposbHas Touka Ne 1 (KT Ne 1) — BbicTaBisieTcss B 3JIEKTPOHHYIO BEAOMOCTb HE IO3/HEe 8
Helenu ydeOHOro cemectpa. Bkitouaer B ce0si OLIGHKY MEPOIPHITHN TEKYIIETO KOHTPOJIS
ayJUTOPHOM M caMOCTOATENbHOM paboThl oOywaromierocss 1O paszjaenam/TemMaMm  ydeOHOU
JTUCHUILTMHEI ¢ 1 o 8 Hepenmo yd4eOHOro cemecTpa.

e koHTposbHas Touka Ne 2 (KT Ne 2) — BbIcTaBisieTcss B 2JIEKTPOHHYIO BEIOMOCTh HE Mo3jHee 16
Heslenu ydeOHoro cemecrpa. Briroyaer B ce0si OLEHKY MEPONPUITHH TEKYLIEro KOHTPOJIS
ayJUTOPHOM ¥ CAMOCTOSTEIILHOM pPabOThl O0OydJarImerocs I0 pa3jeiiaM/TeMaM Y4eOHOM
TUCIUILIMHEL ¢ 9 110 16 Heneno yueOHOro cemectpa.

Pe3ynbrathl Tekyiied U MPOMEKYTOUHOW aTTECTAIlMU MOJBOISATCS MO IIKaie OaTbHO-PEUTHHTOBON
CHUCTEMBI.

JTan peiTHHrOBOM cHCTeMBbI / Hepnean bana
OueHo4yHoe CpeacTBO MuHmvyn™ Maxcunym

Texkymas arrecramus 1-16 36 60
KonTtposabHas Touka Ne 1 7-8 18 30
Konnokeuym 8 18 30
KonTpoabHasi Touka Ne 2 15-16 18 30
Konmponvnas paboma 16 18 30
IIpomexyTouyHas aTTeCTALMSA - 24 40
3auer -

3auemmnolii bunem - 24 40
HUTOTI'O no gucuuninxe 60 100

* MuHUMaTbHOE KOJUYECTBO 0aUIOB 32 OLIEHOYHOE CPEACTBO — ATO KOJIMYECTBO OaNJIOB, HAOpaHHOE
oOydJarmuMcsi, TpPH KOTOPOM OIIEHOYHOE CPEACTBO 3aCUUTHIBACTCSA, B TMPOTHBHOM CIydyae
06yqa}0mm‘/'1cs[ JAOJDKECH JIMKBUIUPOBATH MOSABHUBIIYIOCA aKaACMHUYCCKYIO 3aJOJPKCHHOCTDH I10 TeKyH_IeI\/’I
WIA TIPOMEXKYTOYHOUM arrecTanuu. MUHUMaIbHOE KOJMYECTBO OAJIJIOB 32 TEKYIYIO aTTeCTaIuio, B
T.4. OT/ICJTPHOE OI[CHOYHOE CPEACTBO B €€ COCTaBe, M MPOMEKYTOUHYIO aTTecTallio coctaBisier 60%
OT COOTBETCTBYIOIINX MaKCUMAIbHBIX OAJIOB.

CryneHT cuuTaeTcsl aTTECTOBAHHBIM IO pas3fielly, 3a4eTy WM 3K3aMeHy, €clid OH HaOpayi He MeHee
60% OT MakcHMaJIbHOTO 0aJiia, MPeAYCMOTPEHHOr0 paboyei mporpaMmoii.

CryneHT MOXXeT OBITh aTTeCTOBaH MO IUCIHMIUIMHE, €CIIM OH aTTeCTOBAH IO KaXIOMYy pasJelny,
3a4eTy/3K3aMeHy M €ro CyMMapHBbIi 06aju1 cocTaBiisieT He MeHee 60.



Onpeoenenue donycoe u wimpaghos

Bonycel: moouipurenbHble OANIbI CTYIEHT MOXKET MOIYYUTh K CBOEMY PEUTHHTY B KOHIIE CEMECcTpa 3a
NPUCYTCTBUE HA JIGKLUUAX, NMPAKTHUECKUX M JIAOOPATOPHBIX 3aHATHAX W AKTUBHYIO M DPETYISAPHYIO
paboTy Ha 3aHATHUSX.

bonyc (mpemuanbHble Oamibpl) HE MOXKET MPEBBIIATH 5 0auIoB, BMECTE C Oa/ulaMh 32 TEKYILYIO
aTTecTanuio — He 6osee 60 6ayI0B 3a ceMecTp.

8.4. Illkana ouenku 00pazoeametbHblX 00CMUNCEHUIL

WToroBas arrecranus o JUCHMILIMHE oleHuBaeTcs o 100-0amipHON 1IKane U MpeACTaBIseT CyMMY
0a10B, 3apabOTAHHBIX CTYJEHTOM IIPU BBIIIOJIHEHUH 33/1aHUN B paMKax TEKYyIIEeH M IPOMEXYTOUHON
aTTecTaluu

Cymma Oyenka no Ouenka | Tpebosanus K ypoeHio oceoenus yueoHou
oannoe 4-x bannvHoll WiKale ECTS ouCUUNIUHDL

OneHka «OTJINYHO» BBICTABIISETCS CTY/AEHTY,
€CIIU OH ITyOOKO U IIPOYHO YCBOMII
IIPOrPaMMHBIN MaTepHall, UCUEPIIBIBAIOLLE,
I10CJIEIOBATEIBHO, YETKO U JIOTUYECKU

90-100 5- «omauyHoy/ «3a4meHo A .
CTPOWHO €ro U3J1araer, yMeeT TECHO
YBSI3BIBATH TCOPHUIO C TIPAKTUKOM, UCIIOJIb3YET
B OTBETE MaTepHasl MOHOTpadrIecKoit
JIMTEPATYPHI

85-89 B O1neHKa «XOpOIIO» BBICTABISETCS CTYACHTY,

€CIIH OH TBEPJIO 3HAET MATePHall, IPaMOTHO U
4 - «opowioy/ 10 CYIIECTBY M3JIaraeT ero, He JOoImycKast
«3A4MmMeHo» y - y
75-84 C CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA
BOIIPOC

70--74

65-69 D OI_ICHKa «YHOBJICTBOPUTCIIBHO» BBICTABJISICTCAH
CTYACHTY, €CJIM OH UMCCT 3HAHUA TOJIBKO

OCHOBHOT'O MaTepuasa, HO He YCBOWII €ro
JleTajiel, TOMyCKaeT HETOYHOCTH,
HEJ0CTAaTOYHO MPaBUIIbHBIE (DOPMYITHPOBKH,
HAapyUIEHUS JIOTUYECKOU
MOCJIEIOBATEIBbHOCTH B U3JI0KEHUU
MIPOTPaMMHOT0 MaTepuasa

3-
«V00871emEopUMenbHOY/
60-64 «3aUmeHo» E

OreHKa «HEYIOBIETBOPUTEIHLHO
BBICTABIIICTCS CTYJCHTY, KOTOPBINA HE 3HACT
3HAYUTENBHON YacTH MPOrPaMMHOTO

2- MaTepHaa, JOIyCKaeT CyIIeCTBEHHbIE

0-59 «HEYO0BIIeMEOPUMENLHO Y/ F omnOku. Kak mpaBuio, orieHka

«He 3aUmeHO» «HEYJIOBIIETBOPUTEIHHO)» CTABHTCS
CTYJI€HTaM, KOTOPBIE HE MOTYT MPOJOIIKHUTh
o0ydeHue 6e3 TOTOTHUTEIbHBIX 3aHATHN 110
COOTBETCTBYIOIIEH AUCIHUILTUHE

9. IEPEYEHD QCHOBHOFI U JOHNOJHUTEJBHOH YYEBHOHM JIUTEPATYPHI,
HEOBXOJIUMOM JJIs1 OCBOEHUS JUCHUAILINHBI

@) OCHOGHaA yYeOHnasn numepamypa:
10




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

2. Hponos U.E. Dnekrpomarnerusm. OcHOBHBIE 3akoHBI. — M.: "Jlaboparopust 3Hanuit" (panee
"BMUHOM. JIa6opatopus 3Hanuit"), 2012-2013. (50 3k3., OBC Jlans, http://e.lanbook.com/).

3. CagenbeB U.B. Kypc obmieit pusuku. B 3-x 1. T.2. DnekTpuuecTBO U MarHeTu3M. BoHBL
Onrtuka. — M.: Jlans, 2011. (9 3x3.,9bC Jlans, http://e.lanbook.com/).

4. CagenbeB N.B. Kypc obmeii ¢puzuku. B 5-u t1. Tom 2. DnekTpuuecTBO U MarHeTusm. — M.:
Jlanb, 2011. (OBC Jlans, http://e.lanbook.com/).

0) OononHumenvHan yueonan 1umepamypa:

S. CusyxuH [I.B. O6umwii kypc ¢usuku. Tom 3. DnexrpudectBo. — M.: @usmaraur, 2009. (ObC
Jlans, http://e.lanbook.com/).
6. CagenbeB U.B. Kypc o6mieit ¢pusuku. Kaura 3. — M.: ACT, 2003 (200 3k3.).

10. MIEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJEKOMMYHUKAIITMOHHOM
CETH «MHTEPHET» (JAJIEE - CETb «MHTEPHET»), HEOBXOIHUMBIX JIJS
OCBOEHMUSA JUCIIAITJIMHBI

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

2. DOnekTpoHHO-OMOnuoTeunass  cucreMa «Jlaub»  [OnexktponHslii  pecypc] —  URL:
http://e.lanbook.com/http://ibooks.ru/.

3. O6pazoBarenbHas wiathopma «tOpaiit»y [Dnexkrponnsiii pecype] — URL: http://www.biblio-
online.ru/http://ibooks.ru/.

4. OnektpoHHas Oubnmoreuynass cucrema «Kymep Oyk» [Onextponnsiii pecypc|] — URL:
http://kuperbook.biblioclub.ruhttp://ibooks.ru/.

5. OnekTpoHHas OubnuoreuHas cuctema «KoHCynbTaHT CTyAeHTa» [DNEeKTpOHHBIA pecypc| —
URL.: http://www.studentlibrary.ruhttp://ibooks.ru/.

6. LenTp nupopmannoHHO-61OIMOTEYHOTrO o0ecneueHus yueOHo-HayuHoU nestenbHoctd HUSAY

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

11. METOJIMYECKHUE VKA3AHMS JUJISI OBYYAIOIIUXCS IO OCBOEHMIO
T CHUTIIMHBI

Bun yueOHbIX Opranu3zanus 1eATeIbHOCTH CTYJEHTa
3aHATUU
Jlexnmsa Hanmucanne koHcnekra JEeKIUN: KpaTKo, CXEMaTU4YHO, II0CIEI0BATEIBHO

(¢uKcUpoBaTh OCHOBHBIE IOJOXEHHS, BBIBOJABI, (OPMYIUPOBKH, 0000ILEHUS;
IIOMEYaTh BaXKHBIE MBICIIM, BBIIEISTH KIIIOUEBBIE CIIOBA, TepMuUHBL I[IpoBepka
TEPMUHOB, MOHATUH C NMOMOIIBIO SHIMKJIONEINN, CIOBapeH, CIIPAaBOYHUKOB C
BBIMHUCHIBAHUEM TOJKOBaHMHA B TeTpaab. OOO3HAYMTH BOINPOCHl, TEPMUHBI,
MaTepuas, KOTOPbIA BBI3BIBAET TPYAHOCTH, MOMETUTh W MONBITAThCS HANTH
OTBET B PEKOMEHJyeMOH JuTeparype. Eciau caMocTosATENnbHO HE yaaercs
pazobparbcsi B Marepuaie, Heo0XoauMo chOpMyIUpOBaTh BOMPOC U 3a/1aTh
IIPENOAABaTE0 Ha KOHCYJIbTALIMH, HA IPAKTUYECKOM 3aHITHH.

[TpakTiueckue [IpopaboTka paboueii mporpaMMel, yaenss 0co00e BHUMaHUE LENsSIM U 3a/1a4am,
3aHSTHS CTPYKTYp€ M COJEP/KAaHUIO AUCHUUIUIMHBL. KOHCIEKTHpPOBaHHME HCTOYHMKOB.
Pabota ¢ KOHCTIEKTOM JIEKLIUi, TOJATOTOBKA OTBETOB K KOHTPOJBLHBIM BOIIPOCaM,
MIPOCMOTP PEKOMEHIyeMOW JuTeparypel. Pemenue pacueTHO-rpaduyeckux
3aJjaHui, pEeIIeHNE 3a7a4 M0 AITOPUTMY H JIp.

KonTponbHas 3HAKOMCTBO C OCHOBHOM M JOIOJIHUTENBHON JMTEPAaTypOH, BKIOYAs
paboTta CIpaBOYHbIE M3MAHUS, 3apyOEKHbIE HCTOYHHUKH, KOHCIEKT OCHOBHBIX
MOJIOKEHUH, TEPMHHOB, CBEICHUH, TpeOylomuxcs JUid 3allOMUHAHUA U
SIBJISTFOIIMXCSI OCHOBOIIOJIAralOIIMMHU B 3TOW TEME.

KomnokBruym PaboTa ¢ KOHCIIEKTOM JIEKIM, TOJrOTOBKA OTBETOB K KOHTPOJILHBIM BOIIPOCAM.
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[TonroroBka k [Ipu moaroTroBke K 5K3aMeHy (3adeTy) HEOO0XOAMMO OpPHEHTHUPOBAThCA Ha
9K3aMEHY KOHCIIEKTBHI JICKIMH, PEKOMEHIyEMYIO JIUTEpaTypy.

12. MEPEYEHb HWH®OPMAIIMOHHBIX TEXHOJIOTHMA, HCHOJb3YEMBIX IIPU
OCYHIECTBJIEHUMN OBPA3OBATEJIBHOI'O HNPOLECCA IO JUCIMUIIJIMHE,
BKJUIIOYASA NEPEYEHD ITPOI'PAMMHOI'O OBECIIEYEHUA 1 THOOPMALIMOHHDbIX
CITPABOYHbIX CUCTEM (TP HEOBXOJINMOCTHN)

Hcnonp3oBanre MHGOPMAITMOHHBIX TEXHOJIOTHH MPHU OCYIIECTBICHUH 00pa30BaTEIbHOIO IIpolecca 1o
JUCLHUIIMHE OCYILECTBISAECTCS B COOTBETCTBUM C yTBEpkJIeHHbIM [lonoxkeHuem 00 DIEKTPOHHOM
nHpopmanmoHHo-00pa3oBaTenbHOM cpeae MATD HUAY MUODUN.

OneKkTpoHHas cuctema ympaBieHus oOydenuem (LMS) wucnons3yercss s peanusanuu
00pa30BaTeNbHBIX MPOrpaMM IPU OYHOM, JUCTAHIMOHHOM M CMEUIEHHOM pEXUME OO0ydeHus.
CucremMa peanu3yer CIeIyIOIIIe OCHOBHBIE (DYHKITHH:

1) Co3aHue ¥ yrpaBiieHUE KIIACCaMH,

2) Co3aHue Kypcos,

3) Opranu3anus 3alicH yJaiuxcs Ha Kype,

4) [TpenocraBnenue nocTymna K yueOHbIM MaTepuanam JUisl y4aruxcs,

5) [TyOnukarus 3aqaHuil J1s1 Y4€HUKOB,

6) Orenka 3ajaHuil y9anmxcsi, MPOBEICHNE TECTOB M OTCIICKUBAHUE TIporpecca 00yICHNS,
7) Opranu3anus B3auMOJICHCTBUSL y4aCTHUKOB 00pa30BaTEIbHOTO MPOIIECCa.

Cucrema HHTCIpUPYETCA C OOMNOJHUTCIBbHBIMU CCPBUCAMU, O6€CHC‘-H/IB3.IOH_II/IMI/I BO3MOXKXHOCTb
UCIIOJIb30BaHUs TaKuX (YHKIMH Kak pabouuii KajaeHAapb, BHUACO CBsI3b, MHOTOINOJB30BATEIBCKOEC
PECAAKTUPOBAHUC NOKYMCHTOB, CO3JaHUC q)OpM OIMPOCHUKOB, MHTCPAKTHBHAA AOCKA IJIA PUCOBAHUA.
ABTOpH3aLsl OJIB30BATEICH B CHCTEME OCYILIECTBISICTCS HOCPEICTBOM KOPIIOPATHBHBIX AKKAYHTOB,
NPUBS3aHHBIX K JIOMEHY oiate.ru.

12.1. Ilepeuens ungopmayuoHHbIX MEXHONOUIL

[Ipu ocymecTBieHUH 00pa30BATENBHOIO IMpoliecca IO JUCIUIUIMHE HCIONB3YIOTCA ClIEAYIoIIne
nH(pOpPMAIITMOHHBIE TEXHOJIOTHH:

— NOPOBEACHUE JEKIMN U MPAKTUYECKUX 3aHIATUI C UCIIOJIB30BAHUEM CIIANI-TIPE3CHTAU;

— HCIOJb30BAHHE KOMIIBIOTEPHOTO TECTUPOBAHUS;

— OpraHm3aliys B3auMOJICHCTBUS C 00YUAIOIIUMHUCS TOCPEICTBOM 3JIeKTpoHHOM moutsl u DMOC.

12.2. Ilepeuensv npocpammnozo obecneuenus

— PepaxTop npesenranuit Microsoft PowerPoint;
— bpay3zepsr: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.
— JlokanpHas KOMIIBIOTCPHAs CE€Th U riao0apHas CeTh I/IHTepHeT.

12.3. llepeuens unghopmayuonnwvix cnpagoyHvbx cucmem

JlocTyn K 3J€KTPOHHBIM OMOIMOTEYHBIM pecypcaM M 3JEeKTpOoHHOM OubnmnoreuHoi cucreme (OBC)

OCYIIECTBJISIETCS. TOCPEJCTBOM CIIEIUANBHBIX pa3zenoB Ha odunuansHoMm caite MUATD HUAY

MU®U. ObecniedeH AOCTYN K 3JIEKTPOHHBIM Kataioram 6ubmanoreku MATD HUAY MUOU, a takxke

ANEeKTpOHHBIM oOpa3oBarenbHbiM pecypcam (OMOC), chopMHUpOBaHHBIM Ha OCHOBAHHMU MPSIMBIX

JIOTOBOPOB € TMpaBooOiafaTeNIMU y4eOHOH M y4eOHO-METOJUUECKOW JHUTepaTyphl, METOJUYECKHUX

OCOOHI:

1) WNudopmannonnsie pecypcel Cetn Koucynbrant Ilmoc, www.consultant.ru (uHpopMarius
HOPMAaTUBHO-TIPAaBOBOTO  XapakTepa Ha OCHOBE COBPEMEHHBIX KOMIIBIOTEPHBIX U
TEJIEKOMMYHHUKAIIHOHHBIX TEXHOJIOTH);

2) DNeKTpOHHO-ONOIMOTeUHAS cucremMa HUAY MUDU,
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM=F&I21DBN=BOOK&Z
211D=&P21DBN=BOOK;
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3) OBbC «M3narennctBa Jlanby, https://e.lanbook.com/;

4) OnekTpoHHO-O0nbmoreunas cucrema BOOK.ru, www.book.ru;

5) ba3bl nanHbIX «OnekTpoHHO-0nbmmoTeyHas cucreMma elibrary» (OBC elibrary);

6) bazosas Bepcus DbC IPRbooks, www.iprbooks.ru;

7) ba3el qanHBIX «neKTpoHHAs OubaroTeka Texundeckoro BY3a» www.studentlibrary.ru;

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

http://ibooks.ru/home.php?routine=bookshelf; .
9) OnekTpoHHO-O0ubmoreunas cucrema « 9bC FOPAUT», http://urait.ru/.

13. OIMMCAHUE MATEPHAJBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM I
OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOUHECCA ITIO JUCHUIIJIMHE

1. AymuTopHbIi (oHI UHCTUTYTA,
2. Yyebnas nadoparopus "DIEKTPUIECTBO U MarHETU3M";
3. bubnuoreunsiit ponx HHCTUTYTA.

14. UHBIE CBEJJEHUA U (MJIN) MATEPUAJIbBI

14.1. Ilepeuenv o00pazoeamenvHbIX MEXHONO2UN, UCHOIL3YEMBIX HPU  OCYULECHIGIEHUU
o0pazoeamenvHo2o npoyecca no OUCYUNTIUHE

Ha nexuusix ¥ ceMHMHapax MOCTOSIHHO MCIIOJIb3YIOTCS CIEYIOIUE MHTEPAKTUBHbBIE METO/Ibl O0yUeHUS:
JUCITYT, TPYIIIOBas AUCKYCCHs, 1€0aThl, MO3TOBOM IITYpM, IPOOIEMHASI U HHTEPAKTUBHAS JIEKLIUU.

14.2. @opmul opeanuzayuu camocmoamensvHol padomosl odyuarOuwuxca (memol, 6blHOCUMbBLE ONA
CAMOCMOAMENbHO20 U3YYEHUA; GONPOCHL O/l  CAMOKOHMPONA; MUNOGble 3A0aHUA  0]1A
camonpogepku)

1. MarautHoe nosie Co3/1aHO JBYMs NapajuleNbHbIMU JUIMHHBIMU IPOBOJHUKAMM C TOKaMu |1 u
l2, pacnonoXKeHHBIMH TIEPIICHANKYISIPHO TUIOCKOCTH uyepTeka. Ecim 11 = 212, To BeKTOp MHAYKINHU
PE3YJIBTUPYIOLIETO OIS B TOUKE A HAlpaBjcH

A
® O)

L " ” 1

2. Ha pucynke wH300pa’ke€Hbl CEUYEHUS JIBYX NapajuleNbHBIX MPSMOJMHEWHBIX JUIMHHBIX
NPOBOJIHUKOB C TPOTHBOIIOJIOKHO HANpaBIeHHBIMA TOKamu, mnpudeM |1 = 2l Wngyknws
PE3YIABTUPYIOLIETO MArHUTHOTO IOJISl paBHA HYJIIO B TOUKE UHTEpBasa

1] I I

L H

] © B : o ® i
3. Ha prCyHKe M300paKeHBI CeUeHNs YeThIPEX TapaUIeTbHBIX MPSIMOTHHEHHBIX () o
JUIMHHBIX TIPOBOJHUKOB, DAaCIOJIOKEHHBIX B BEpIIMHAX Keazapara. [l Beex S g s
NPUBE/ICHHBIX CIy4aeB yKa3aTh HaMpaBlieHWE BEKTOpa MarHUTHOM HHAYKIMUA B ><
PE3YABTUPYIOLIETO MATHUTHOT'O TOJIS B TOUKE 4, PAaCIONIOKEHHOM B LIEHTPE KBapara. ‘1T 4
x, -

4. J]IBa KpYroBbIX BHTKA pAacCIOJIOXKEHBI BO B3aMMHO IEPIIEHIUKYISIPHBIX
IJIOCKOCTSIX TaK, 4YTO MX LEHTPbl COBHAAArT. MHAYKIMS MarHUTHOro moi,
co37aBaeMoOro MaibIM BUTKOM B Touke O paHa 0.2 Tn. Haiitu wunpykuuo
PE3YNBTUPYIOLIETO MATHUTHOIO OIS B 3TOU TOUKE.
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5. /IBa 3apsina (1 U (2 ABWXKYTCA NapajjiebHO APYr IpYyry Ha 7 3
paccTosHUU I JApyr OT JApyra. YKa3zaThb HampaBJI€HHE MAarHUTHOM I I
COCTABJISIOLIEH CWJIBI, NEHUCTBYIOIIEH HAa BTOPOHM 3apsiii CO CTOPOHBI ® “‘"?—‘,
MIePBOTO 3apsija. : '

6. /IBe onMHAKOBBIE pagUMOMayThl, yJIAJIEHHbIE JApPYyr OT Jpyra Ha pacctosgHue d=400m,
pabortator cuH(pazHo Ha yactote v=15MIn. B kakux HampaBieHusx OyayT HaOIOATHCA
MaKCHMYMBbI U3JTy4yeHuUs1?

7. Cwila TOKa B IIPOBOJSIIEM KPYTOBOM KOHTYpE ¢ MHIYKTUBHOCTBIO 0.1 I'H 3aBHCHUT OT BpeMeHHU
no 3akony | = 2 + 0.3t A. Haiitu abcomotHyto Benmmuuny 3J]C caMOUHTYKIIUH.

8. UeMy paBHa HANPSHKEHHOCTD JIEKTPUUYECKOTO MMOJIs E. COOOIIAIOIIEro 3IEKTPOHY YCKOPCHUE
2
a=9.8Mm/c”.

9. 3apspkeHHass 4acTuila, BJIETEBIIAs B  IOCTOSHHOE OJHOPOJHOE€ MArHUTHOE  IOJie
MEPIECHANKYJISIPHO CUJIOBBIM JIMHUSAM, JBHXKETCS B HEM [0 YCTAaHOBUBILIEWCS TpaekTopuu. B
HEKOTOPbIA MOMEHT MHIYKUUS IOJS HAaYMHAET YBEJIWYMBATHCI. B pe3ynbrare MoOaylb CKOPOCTH
YJaCTHIIEI

10. OLCHUTh OTHOIICHHE DJICKTPHUYCCKOW M MarHuTHO#M cui F,/F,, meficTByrommx Ha 3apsa B
noJie BosiHbl. CkopocCTh 3apsna v c.

11. Yactuna, umeromias 3apsa QU Maccy m, ABMXKETCS B OJHOPOJHOM MarHUTHOM IIOJIE
uHAYKIMH B . CKOpOCTh 4acTUIlbl V NepreHauKyisipHa B . Haiftu paguyc okpyxnoctu R, mo
KOTOPOM JBUKETCS YaCTHIIA B PEJIATUBUCTCKOM CIIy4dae.

14.3. Kpamkuiit mepmunonozuyueckuit ciosaps

BexTopom VYmosa-IloliHTMHIa Ha3bIBaeTCs BEKTOp P IUIOTHOCTHM MOTOKAa AJIEKTPOMAarHUTHOU
DHEPruM, NEPEHOCHUMOM JJIEKTPOMarHUTHOM BOJIHOM. Moaynp 3TOro BEKTOpa paBeH DJHEPIHUH,
TIEPEHOCHMO¥ BOJIHOM B OJHY CEKyHIy 4epe3 IIIOAaKy | M2, pacroloKeHHYIO MepIeHIHKYISIPHO
HalpaBJIEHUIO pacpocTpaHeHus BoJaHbl. HanmpaBieH BekTop P B CTOpOHY pacipoCcTpaHEHUs BOJIHBI.
Buxpesble 3jieKTpUYecKHe TOKH - UHIYKIIMOHHBIE TOKH, BO3SHUKAIOIIME B CIIJIOIIHBIX TPOBOJHHUKAX,
HaXOJALIMXCS B IEPEMEHHOM MarHUTHOM moise. MlHorna ¢ HuMu GoproTcs Ui yMEHbIIEHHs MOTeph
(HampuMmep, CeplIeYHMKH TpaHCHOpPMAaTOpOB HAOMPAIOT U3 OTAENbHBIX IUIACTHH), a MHOTJA
UCIOJB3YIOT B METAIYPIrMM W MalIMHOCTPOEHUHM (MHAYKLHMOHHBIE €YU JUIsl IUIABKM METaJlIOB,
3aKaJIKU CTaJH, CBapKH M IIp.).
I'anbBaHM4YeCKNH 3JIEMEHT - MCTOYHMK 3JIEKTPUYECKOIO TOKAa, KOTOPBIM NpHU pa3psie BBIICISAET
ANEKTPUYECKYI0 DHEPIUI0 3a CUET NMPOTEKAHUS JIEKTPOXUMUUYECKUX peakuuil. [IpuHmmn nenctBus
raJIbBAHUYECKOTO DJIEMEHTAa OCHOBaH Ha SBJICHUU B3aMMOJCHCTBHUS MeETajula C JJIEKTPOJIUTOM,
MPUBOJSIIEM Y BO3HUKHOBEHHUIO B 3aMKHYTOM 1enu 3jiexTpuyeckoro Toka. J/IC raibpBaHMYECKOTO
AJIEMEHTA 3aBUCUT OT MaTepuaia 3J1€KTPOJOB U COCTaBa MIEKTPOJINTA.
JluaMarHeTu3MoOM Ha3bIBae€TCS CBOMCTBO BEIIECTB (IMAaMarHeTUKOB) HAMAarHUYMBATbCS HABCTPEUY
CWJIOBBIM JIMHUSM JEHCTBYIOLIETO HAa HEr0 BHEIIHEro MarHuTHOro mnojsd. C Touku 3peHus
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DIIGKTPOHHONW TEOpPUU JHAMAarHETHU3M OOBSCHSAETCS 3aKOHOM OJJIGKTPOMATHUTHON WHAYKIUU U
npaswioM Jlenna. J/lnamarnetuku — ciaOOMarHWTHBIE BeleCTBa. J(namMarHeTusm — yHHBEpCalabHOE
CBOMCTBO BCEX BEIIECTB, OJAHAKO B PAJE CIIY4aeB OHO TMEpPEKphIBaeTCA Ooliee CHWIBHBIM Tapa- u
beppomMaruHeTu3Mom.

JIMPJIeKTPUK - BEHIECTBO, OOJAJArONIee HU3KOW YICIBHON AIICKTPUYECKOW TMPOBOJIUMOCTHIO.
W neanbHblil 1UANEKTPUK BOOOIIE HE MPOBOAUT TOK, €r0 MPOBOJIMMOCTD paBHa HY/I0. K nusnekrpukam
OTHOCSITCS IIbE303JIEKTPUKHU, CETHETOAIEKTPUKHU, FIEKTPETHI U AP.

Moasipuzanus P (351ekTpudeckuil TUMOIbHBII MOMEHT €IUHUIBI 00beMa) MPSMO MPONOPLHUOHAIbHA
HaIPsHKEHHOCTH dJiekTprudeckoro noyst E: P = keoE. KoaddunmeHT nmpornopiimoHaibHOCTH K U €CTh
JURJIEKTpUYECKasi BOCIIPUMMYHUBOCTD. 31ECh €0 — MIEKTPUUECKas IOCTOSIHHASL.

JudjiekTpuyeckass NPOHUIIAEMOCTb € IIOKa3blBaeT, BO CKOJBKO pa3  HaNpPsHKEHHOCTh
AJIEKTPOCTATUYECKOr0 I10JI€ B JMAJIEKTPUKE MEHbIIE, YeM B BakyyMme. JlJi XapakTEepUCTUKU IO B
JURJIEKTPUKE BBOST BCIIOMOTATENbHYIO BEJIMUUHY — AJIeKTpudeckoe cmenienue: D = gogE.

JloMeHaMH  Ha3BIBAlOT OO0JIACTM  CHOHTAaHHOH  (CaMONpPOM3BOJIHOW) HAMAarHWYEHHOCTH B
dbeppomarneTuke. Pazmeps! jomeHoB nopsiaka 1 MmkM. Cum. Takxke DeppomMarHeTusm

Jlyroii Has3pIBaeTcs pa3psAn B rase, IMPOUCXOAAUIMA TpU  aTMOCEpHOM JaBICHUU U
COIMPOBOXKAAIOIINICS OYEHb BBICOKOM Temmeparypoil. Ilpu 3TomM HampsbkeHHe Ha 3JIeKTpoAax
cocraiusieT 30-40 B, a Tok — necaTku uian coTHU amrep. OIHO U3 BaXXHEUIIUX NMPUMEHEHUM Tyru —
JyroBasi cBapKa U pe3ka MeTalljIoB.

3akoH AMmepa yCTaHABJIMBAET CBSI3b CHUJIbI, JCUCTBYIOIIEH HA MPOBOJHUK C TOKOM B MarHUTHOM
1oJjie, ¢ CHJIOH TOoKa U MHAyKIMed MarautHoro moiisi: dF = IBdI sina, rae | — cuna toka, B — nnaykmums
marautHoro nons, dl — miMHA 3neMeHTapHOro ydyactka mpoBojaHuKa. Hamparienwe Bektopa dF
OTIpeIeIIIeTCs C MOMOIIBIO MPaBUIIa JIEBOU PYKH.

3akon buo-CaBapa-Jlaniaca no3BoJISI€T pacCYUTATh HAMPSHKCHHOCTh MATHUTHOTO TTOJISI TOKA JIFO00H
KOH(HUTypaluy IyTeM MHTerpuposanus Beipaxenns: dH = I[dl, r]/4nr®, rane dH — manpsxeHHOCTH
MarHUTHOT'O TMOJIsI, CO3/1aBaeMoro 3j1eMeHToM Toka dl, I — paanyc-BeKTOp, MPOBEICHHBIN OT 3JEMEHTa
TOKa B TOUYKY, B KOTOPOIl pacCUUTHIBACTCS HAMIPS)KEHHOCTH TOJISI.

3akon KyJgoHa - OCHOBHOM 3aKOH DJEKTPOCTAaTHKH, BBIPAXKAIOUMNH 3aBUCUMOCTb  CHJIBI
B3aMMOJICHCTBHS JABYX HEMOJBIDKHBIX TOUYEYHBIX 3apsSJoB OT pacCcTOSHUS MexAy HuMu. JIBa
HETMOJABMKHBIX TOUYEYHBIX 3apsjia B3aUMOACHCTBYIOT C CHJIOW TIPSMO MPOMOPIMOHATBHOMN
MPOU3BEICHUIO BETUYHH ITHX 3apsI0B U O0OpAaTHO MPOMOPIHOHAIBHON KBaJpaTy PacCTOSHUS MEXKIY
HAMHU U 3aBUCAIIECH OT JAMDJIEKTPUUYECKOW IMPOHHMIIAEMOCTH CPEIbl, B KOTOPON HAXOIATCS 3apsiibl
(Kynon, 1785). 3akon Kynona moATBepiiaeTcsi ONMBITOM BILIOTH A0 paccTosHuil mopsaka 107° m
(pa3mepsl sigpa aToma).

3akon /I:koyns-JleHuna mo3BossieT HaWTH KOJMYECTBO TEIUIOTHI, BBIAETSIONIEECS B IPOBOJAHUKE TIPU
MPOTEKAHNUU 3JIEKTPUUYECKOTO TOKA: KOJMYECTBO TEIUIOTHI MPSMO MPOMOPLUUOHAIBHO KBAJpaTy CHUJIbI
TOKa, COMPOTUBIICHHUIO TIPOBOIHUKA U BPEMEHH MPOTEKAHUS TOKA.

3akon OMa a5 y4yacTKa WLeNM CBS3bIBACT CWIYy TOKa C Pa3HOCThIO IMOTEHIMAJIOB Ha KOHIAX
NPOBOJIHUKA U COMPOTHUBIICHHEM mpoBoaHuKa: | = (1 — ¢2)/R. 3akon OMa i 3aMKHYTO# (IIOJTHOI)
IIEMH CBS3bIBACT DJIEKTPOABIKYIIYIO CHIIY HCTOYHHKA C MOJHBIM compoTuBienuem tenu: | = E/(Ry +
Ro). 3nece Ry u Ro — COOTBETCTBEHHO COMPOTUBIECHHE HATPY3KH U BHYTPEHHEE COMPOTUBICHHE
HMCTOYHHKA.

3aKOH, CBSI3BIBAIOIIMI LHUPKYIALUIO BEKTOpa HAMPSDKEHHOCTH MArHUTHOTO TOJS C  TOKOM,
OXBaThIBAEMBbIM KOHTYPOM HHTETpUpOBaHMs. B 00001IeHHOM BHE 3aKOH TOJHOTO TOKAa BXOJUT B
cucrtemy ypaBHeHuN MakcBeiuia.

3aKoH coxpaHeHHUs] IJIeKTPUYECKOro 3apsiaa - (GU3HUYECKUil 3aKOH, B COOTBETCTBUU C KOTOPBHIM B
3aMKHYTOM CHCTeME B3aMMOJCUCTBYIOMIMX Tel ainrebpamdeckas CyMMa SJICKTPHUUECKUX 3apsioB
(TIOTTHBIN SJIEKTPUUYECKUM 3apsiT) OCTACTCS] HEM3MEHHOM MPU BCEX B3aMMOICHCTBHSIX.

3akoH djekTpoMarHuTHOW uHAYKHUH - IJAC HHAYKIUM B 3aMKHYTOM KOHType MpsIMO
MPONOPLUOHANIEHA CKOPOCTH M3MEHEHUS MAarHUTHOTO IMOTOKa 4Yepe3 MOBEPXHOCTh, OTPaHMYEHHYIO
KOHTYPOM. OJIEKTPOHHBIA MEXaHU3M 3aKOHA JJIEKTPOMArHUTHOW WHAYKIIMU COCTOUT B TOM, YTO
MEPEMEHHOE MAarHUTHOE II0JIe€ TMOpPOXKJIaeT (MHIYLHPYET) BUXPEBOE JIIEKTPUYECKOE TI0Je C
3aMKHYTBIMH CUJIOBBIMU TUHUSAMU. OTKpHIT Papaneem (1831). B 06001meHHOM BUIe 3aKOH BXOJHT B
CHUCTEMY ypaBHEHMI Makcaeiia.
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30HHas1 Teopusi TBEPAOr0 TejJa — KBAHTOBAash TEOPHUS HHEPreTUYECKOrO CHEKTpa SJIEKTPOHOB B
kpuctayyie. CorylacHO 30HHOM TEOPHH STOT CIEKTP COCTOMT U3 4YEepeayloIIUXcs 30H (I0JIOC)
pa3pelIeHHBIX W 3aNpPElICHHBIX JHEPrHil. 30HHAS TEOPHsS XOPOILIO OOBICHSET psAl SBICHUH, B
YaCTHOCTH Pa3HbI MEXAaHU3M 3JIEKTPOIPOBOIHOCTH METAIUIOB, AUAJIEKTPUKOB U MOJIYIIPOBOAHUKOB.
NHAYKTUBHOCTH - (U3MYecKas BETUYHMHA, XapaKTePU3YIOMasi CBsI3b MEXKIY CKOPOCTHIO M3MECHCHUS
TOKa B MPOBOJHHUKE (KaTymike) W Bo3HuKaromied npu 3rom DJIC camomHaykuuu. VHIYKTUBHOCTH
MPOBOJHMKA (KATYyIIKK) 3aBUCHT OT €ro pa3MepoB U (HOpMBI, Yrclia BUTKOB, a TAKKe OT MaTepuana
MarauronpoBoja. Enununeit unagykrusnocty B CU sBnsiercs 1 I'enpu.

NHaAyKIHOHHBIN TOK - 3JIEKTPUYECKUM TOK, BOZHUKAKOUIMI B 3aMKHYTOM MPOBOJSILEM KOHTYpPE IIPU
M3MEHEHUHU NTOTOKAa MarHUTHOW MHJIYKIIMU, TPOHU3BIBAIOIIETO 3TOT KOHTYp. BenuunHa u HanpaBiieHue
MHIYKIMOHHOTO TOKA ONPEAEIISIFOTCS 3aKOHOM 3JIEKTPOMAarHUTHOM MHIYKIIMH U 3aKOHOM OMa.
NHaykuusa MarHuTHO moJis B — BekTopHasi BelnuyuHa, U3MepsieMas OTHOIIEHHEM MaKCHUMalbHOTO
BpAILlAlOIEr0 MOMEHTA, JCHCTBYIOIIErO Ha HEOOJBIION KOHTYp C TOKOM B MarHUTHOM IIOJIe K
MarHUTHOMY MOMEHTY 3TOro KoHTypa. Hanpasnenue Bekropa B coBmanaer ¢ HanpaBiieHHEM HOpMaJu
K KOHTYPY B COCTOSIHUU PaBHOBECHS.

HcTOYHMK TOKA - HMCTOYHHMK JJIEKTPUYECKOW JHEPrUu, B KOTOPOM JACHCTBYIOT CTOPOHHHUE CHIIBI,
pa3zIeNAoIne IEKTPUIECKHE 3apsAbl. VICTOUHHK TOKA XapaKTepU3yeTcs AIEKTPOABUKYILEH CUIONW U
BHYTPCHHUM CONpPOTUBICHHEM. M CTOYHMKaMH TOKa SIBISIOTCS TallbBAHUYECKUE DJIEMEHTHI,
AKKyMYJISITOPbI, MAIIMHBI IOCTOSTHHOTO TOKA U JP.

Kaaccnueckasi 3J1eKTpoANHAMHUKA - pa3/iel IEKTPOAMHAMUKY, PACCMaTPUBAIOLINI N3MEHSIOIIEecs
WIM CTallMOHAapHOE DJJIEKTPOMArHUTHOE II0J€ B HENOJABUKHOM cucteMe otcuyera. OCHOBY
KJIACCUUYECKOM 3JIEKTPOJIMHAMUKY COCTaBJISIOT ypaBHEeHUs1 MakcBeia.

KBaHTOBasi JJIeKTPOAMHAMMKA - KBAaHTOBAas TEOpUA DJIEKTPOMarHuTHoro mnons. M3ywaer
B3aUMO/ICHCTBUE TIOJIA C 3apSKEHHBIMU YaCTHIIAMHU.

KosiedaTeJJbHBIM KOHTYPOM HAa3bIBaeTCs LIEIb, COCTOSIIAS U3 MMApaUIeIbHO BKIOUYEHHBIX KaTYIIKH
WHIYKTUBHOCTU U KOHJEHcatopa. llpu paspsine xoHAeHcaTopa Ha KaTyIIKy B KOHTYpPE BO3HHKAIOT
3JIEKTPOMArHUTHbIE KOJIeOaHUs, YaCTOTa KOTOPBIX 3aBUCUT OT €MKOCTH M UHIYKTUBHOCTH KOHTYpA.
Kongencarop - »JIeMEHT 3JEKTPUYECKON ILIENH, MpeAHA3HAYCHHBIM JUIsl HCIOJIb30BAHUS €r0 B
Pa3IMYHBIX 3JEKTPO- U PAAUOTEXHUUYECKUX cxeMax. KoHaeHcaTop COCTOUT U3 JBYX WJIM MPOBOJIHHUKOB
(00K1anoK), pa3fAeNeHHbIX CI0EM AUAJIEKTpUKa. ToIMHa IU3IeKTprUKa OOBIYHO Majia IO CPAaBHEHUIO
C pa3MepaMu MPOBOJHUKOB. B 3aBucuMocTH OT (OpMBI OOKIAAOK KOHAEHCATOPHI OBIBAIOT IJIOCKHE,
nUIUHApUYeckrne, chepudeckue U ap. [lo Tumy audsnexTpuka pazinyaroT BO3AYIIHBIE, OyMa)KHBIE,
CIIOJSIHBIE, KEPAMUYECKHUE U ApP. KOHJAEHCATOPHI.

KoHTakTHOW pa3HOCTHIO TMOTEHIIMAJIOB HA3bIBAECTCS PAa3HOCTh MOTEHIIMAIOB, BO3HHUKAIOIIAS TPH
KOHTaKTE JIBYX Pa3HOPOAHBIX MeTaioB. OTKPBUT SIBIIEHUE UTATbIHCKUN yueHbli BonbTa (1797).
Koyppuunentom  3JIeKTPONPOBOAHOCTH  HA3bIBa€TCA  BEIMYMHA  oOpaTHas  yAEITbHOMY
CONPOTHUBIICHHUIO.

MarHuTHoi BOCIPUUMYMBOCTBIO HAa3bIBa€TCA KOA(PPHUIIMEHT MPOTIOPIIUOHAIBHOCTH ) B BEIPAKECHHH:
J=9yH, rne J— HamaranueHHOCTh, H — HanMpsKEeHHOCTh MarHUTHOTO ToiA. [{nst auamarneTuxos <0,
Ju1st mapamaraetukoB x>0. st peppomarnerukos y>>0. CM. Takke MaraHuTHas IPOHHUIIAEMOCTb.
MarHuTHOIN NOCTOSIHHOM Ha3bIBaeTCA pa3sMepHbI MHOkuUTENb Wo = 4m-107 /M, BXoasmmii B
HEKOTOpBbIEe (POPMYIIBI AJIEKTpOMarueTusma (Hanpumep, B popmyny B = pouH), 3anucannsie B cucteme
equnuy CH.

MarHuTHoOi NMPOHUIIAEMOCTHIO | HA3BIBACTCS BETMYMHA, TTOKA3BIBAIOIIAs, BO CKOJIBKO pa3 MHIYKIIUS
MarHUTHO TIOJII B MAarHeTHUKe OOJbIlIe MHAYKIIMKA B BaKyymMe. MOXHO TMoKa3aTh, 4To L= 1 + 7y, T1ae y —
MarHuTHas BOCIIPUUMYHUBOCTb.

MarauTHoe nmoJjie — 0JJHa U3 CTOPOH €IUHOTO 3JIEKTPOMArHUTHOIrO MoJisi. MarHuTHOE 1MoJie CO3AaeTCst
JIBIDKYIIUMHUCS 3apsaMu (TOKOM IPOBOJMMOCTH) M TIEPEMEHHBIM DSJIEKTPUUECKHM TIOJIeM (TOKOM
cMenieHus). JlelicTByeT MarHuTHOE T0JIE€ TOJIBKO Ha JBUXKYIIIMECS 3apsibl.

MarHuTHBIM MOMEHTOM Ha3bIBACTCS BEKTOPHAs BEIWYMHA, MOIYJIh KOTOPOH paBEH MPOU3BEICHUIO
CUJIBI DJIEKTPUYECKOTO TOKa B KOHTYpe Ha IUIOMIaAh OOTeKaeMyko JTHUM TOkKoM. HampaBnenue
MarHUTHOTO MOMEHTA CBSI3aHO C HaIlpaBJIEHHEM TOKa MPaBUIIOM OypaBUHKa.

MarHuTHbIif IOTOK (WJIM MOTOK BeKkTOpa B) — 370 morok ®p BekTOpa MArHUTHON WHAYKIIUH Yepe3
KaKyr0-JTi00 TTOBEPXHOCTh. B cilydae 0 HOpOJHOTO MarHUTHOTO TIOJISI M TIFIOCKOM moBepxHOCTH P =
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BS cos o, rne B — wHAYKIHMS MarHUTHOTO MOJs, S — IUIONIAAb MOBEPXHOCTH, 0L — YTOJ MEXKIY
BEKTOpOM B 1 HOpMasbio K TOBEPXHOCTH.

K MeTaniam oTHOCATCS BEIIECTBA, UMEIOIINE CBOOOIHBIE 3JIEKTPOHEI, T. €. BaJICHTHBIC AJIEKTPOHBI,
OTOpBaBILIMECS OT CBOMX aTOMOB M NpPUHAJJICKAIIME BCEMY KOJUIEKTMBY aTOMOB MeTajlla
(KOJIEeKTUBU3UPOBAHHBIE 3JIEKTPOHBI). C TOYKHM 3pEHHUS 30HHOM TEOPUU TBEPIOrO Tella MPU3HAKOM
MeTaJljla SIBJIACTCS HAJIMYUE HE IOJHOCTHIO 3alOJHEHHOW 30HbI, KOTOpash HOCUT HAa3BAaHUE 30HBI
MIPOBOJIUMOCTH.

HaMaram4eHHOCTBIO Ha3bIBAETCSI MATHUTHBIM MOMEHT €IMHUIILI 00beMa MarHeTHKA.

Hanpsizkenue — 10O e camMoe, 4TO U Pa3HOCTh NOTEHIIUAJIOB.

HanpsizkeHHOCTbI0 MATHUTHOTO MOJISI HA3bIBACTCSI BCIIOMOTATEIbHAsL BEJIMYMHA, XapaKTepU3YyIOIIast
MAarHUTHOE M0JI€ MAaKPOTOKOB.

HanpsizkeHHOCTb  3JIeKTPMYECKOI0 TMOJIA — CHJIOBas XapaKTEpUCTUKA TIOJIA, HU3MEpSeTCs
OTHOILICHUEM CHJIBI, IEHCTBYIOMIEH Ha MOJIOKUTEIBHBIN MPOOHBIN 3apsl, K 3HAUCHHUIO 3TOTO 3apsija.
DiixeHBaJIbJ OOHAPYXHJI MArHUTHOE IIOJIC TOKAa CMEIICHUS: MarHWTHAs CTPENKa, HaXOJISIIasiCs
BOJIM3M TUIOCKOTO 3apsDKEHHOTO  KOHACHCATOpa, OTKJIOHSJIACh OT CBOETO  IMEPBOHAYAIBHOTO
HaIpaBJIeHUs Ipu paspsie Konaencaropa. Cp.: OnbiT Dpcrena.

OpcTea 00HAPYKWJI MArHUTHOE I0Ji€ TOKa IMPOBOJAMMOCTH: MAarHMTHAs CTpPEJKa, PacIioiOKEeHHas
BOJIM3M MPOBOJAHMKA C TOKOM, INPU BKJIIOYECHUU TOKA OTKIIOHSIACH OT HAMPABIICHUS MArHUTHOTO
MepHUIMaHa.

ITapamarneTu3sMoM Ha3bIBAaeTCsl CBOMCTBO BELIECTB (IIapaMarHeTUKOB) HaMarHUYMBATbCA B
HalpaBJICHUW CWIOBBIX JIMHUM BHEUIHET0 MArHUTHOTO TOJS. ATOMBI MapaMarHETUKOB HMMEIOT
OTJIMYHBI OT HYyJAS MArHATHBIH MOMEHT W BeIyT ce0sf B MarHUTHOM TMOJie¢ TOAO00HO
MUKPOCKOIUYECKUM MarHUTHBIM CTpEIKaM.

p-N-mepexoaoM Ha3bIBAacTCS 00JIACTh BOJM3M KOHTAKTa JABYX IOJYNPOBOJAHUKOB C PAa3HBIM THUIIOM
MPOBOAMMOCTH. BcrnencTBue pekoMOMHAIMM ABIPOK M AJIEKTPOHOB BOJMM3M KOHTaKTa oOpas3yercs
00JyacTh, 00eTHEHHAsT HOCUTEJISIMU TOKA U Ha3bIBaeMasi 3anuparonuM cioem. [lockonbKy p-n-repexon
o0JasaeT OJAHOCTOPOHHEH MPOBOJUMOCTHIO, TO OH HCHOJB3YETCs ISl BHIIPSIMIICHUS MEPEMEHHOTO
TOKA HU3KOW YaCTOTHI M IETEKTUPOBAHUS PATMOCUTHAJIOB.

Hoasipusanueii IMIJIEKTPUKA HA3BIBACTCA MPOILIECC CMENICHUS CBSI3aHHBIX 3apsJIOB JUAJICKTPUKA B
ANEKTPUUECKOM M0Jie. B pe3ynbpTaTe mojasipusanuu rpaHu IUAJIEKTPUUYCCKON MIIACTUHBI, ITOMEIEHHOMN
B AJIEKTPUYECKOE MOJIE, OKA3bIBAIOTCS 3apPSKEHHBIMU 3apsaMy TPOTUBOIIOIO0KHOTO 3HAKA.
IHonsipHBIMM  HA3BIBAIOTCS MOJIEKYJIBI, Y KOTOPBIX <«IIEHTPHI TSHKECTH» TMOJOKUTEIBHOTO |
OTPUIIATENILHOTO 3apsAOB HE COBMaaaloT. Takas MOJEKylna IO CBOMM CBOWCTBaM MOJ00HA
ANEKTPUUYECKOMY JIUTIONI0 M XapaKTEPU3YeTCS JJICKTPUUECKUM TUTOJBHBIM MOMEHTOM. [Ipumepsl
nosstpabIx Mostekya: H2O, NHs, HCI u ap.

IMoTeHUMAT 3J1€KTPOCTATUYECKOT0 MOJIS - DHEPreTHYeckas XapakTepucTuka mnoiis. Onpenensercs
KaK BeIMYMHA, U3MepsieMasi paboTOl CUII MO MO MEePEeHOCY €AMHUYHOTO TOJOKUTENBHO 3apsaa U3
JAHHOW TOYKM B JpYyrylo, (UKCHUPOBaHHYIO TOUYKy. B kauecTBe (uKCHpOBaHHOM wyacTo OepyT
OECKOHEYHO YJAJIEHHYIO0 TOUYKY. JIpyrMMU cIOBamH, MOTEHIMAN 3JEKTPOCTATHUYECKOTO MOJI paBeH
MOTEHIIUATBFHOM SHEPTUH €IMHUYHOTO MOJOKUTEIBFHOTO 3aps/ia, TOMEIIEHHOTO B 3Ty TOUKY. EnnHuia
norernnuana B CU 1 BoabT.

IIpaBuso JleHua - mpaBwiio, OMpENENSIONICe HAMPABICHUE WHIYKIIMOHHBIX TOKOB, BO3HHMKAIOIINX
IpU 3JEKTPOMArHUTHOW MHAYKIMHU. CoriacHo mpaBuily JIeHlla MHAYKIIMOHHBIA TOK BCErJa UMEET
TaKO€ HAMpaBIICHUE, YTO €r0 COOCTBEHHBIN MAarHUTHBIM MOTOK KOMIIEHCUPYET M3MEHEHUs BHEITHETO
MarHUTHOTO IOTOKA, BBI3BABIIEro 3TOT TOK. IIpaBmio JleHna ecth ciaeacTBUE 3aKOHA COXPaHEHHS
sreprun. D.X.Jlenrr (1804-1865) - pycckuii Gpusuk.

[MosynpoBoaHUKAMH Ha3bIBa€TCS KJIACC BEIIECTB, 3aHUMAIOIIUX 1O CBOEH CIIOCOOHOCTH MPOBOJIUTH
ANEKTPUUECKUN TOK MPOMEKYTOYHOE MOJIOKEHHUE MEXAY MeTaulaMu U AudiekTpukamMu. C TOUKH
3peHHs] 30HHOW TEOpUM TBEPAOrO Tejla BEHIECTBO OTHOCUTCS K MOJYIPOBOJHUKAM, €CIM IIUPUHA
3anpenIeHHON 30HbI, OTAESIONICH BaJEHTHYIO 30HY OT 30HbI IPOBOJAMMOCTH, MEHbIIIE 2 3B.
[onsipu3yeMoOCTbI0 MOJIEKYJIbl HA3bIBAETCS  BEJIIMYMHA, XAPAKTEPU3YIOMIAs «CMELIAEMOCThb)»
ANIEKTPOHHON O00O0JIOYKH TIOJ JEHCTBUEM IJIEKTPUUCCKOTO TOJISA. DICKTPUUCCKUN TUTIOJIBHBIA MOMEHT
P, MHAYIUPYEMBI TOJeM, MPOMOPIMOHANIeH HampsbkeHHocTu mons E: p = agE. Koaddunuent
MIPOTIOPITMOHAIIBHOCTH 0L M €CTh MOJISIPU3YEMOCTbD.
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IToCTOSIHHBIM Ha3bIBACTCS JJIEKTPUUYECKUN TOK, HE MEHSIOIIMICA C TEYEHHWEM BpeMeHHU. B ciydae
MOCTOSTHHOTO TOKa MpH ompeneneHur cuibl Toka | = AQ/At mMoxxHO Oparh OO0 TPOMEKYTOK
BpeMeHHU At.

IToroxk ®E BeKTOpa HANPSKEHHOCTH IEKTPHUUYECKOr0 MOJIsI Yepe3 KaKyro-Tub0 MOBEpXHOCTh. B
ClIy4ae OIHOPOTHOTO ToJsi U Iockod moBepxHocth ®e = ES coso, rme E — HanpspkeHHOCTH
3IEKTPOCTATUYECKOTO MOJISA, S — IUIOMIA (b IOBEPXHOCTH, 0. — YTOJ MEXIYy BEKTOpoM E 1 HOopMasbio k
noBepxHocTu. Cp. MarHUTHBIN MOTOK.

IIpaBuna Kupxroga npuMeHSIOTCS A pacueTa CIOXKHBIX (pa3BETBICHHBIX) IENe MOCTOSHHOIO
TOKa. MeToJ KOMILJIEKCHBIX TOKOB IO3BOJISIET PAaCHpOCTPAHUTh STH MpaBuja JJs pacyeTa Lenen
IIEPEMEHHOT0 TOKA.

IIpoBoaHMKAMH HA3BIBAIOTCS BEIIECTBA, COAEpIKAIIME B JOCTATOYHOW KOHIIEHTPAIMH CBOOOJHBIC
3apsaapl. K npoBoiHMKAM OTHOCATCS METalulbl, HOHU3UPOBAHHbIE Ta3bl, BOJHBIE PACTBOPBI
AJIEKTPOJIUTOB M pacIuiaBbl cojieil. B anexTpuueckom mose cBOOOIHBIE 3apsiabl IepepacipeaesoTcs
TaK, YTO HAIPSHKEHHOCTb 3JIEKTPUYECKOIO IOJIsI BHYTPU IPOBOJHMKA OKAa3bIBAETCS paBHA HYJIO, a
MOTEHIIMAaJ MPOBOIHUKA BCIOTY OJIMHAKOB.

PensiTuBHCTCKAs 2JIEKTPOAMHAMMKA - pa3/iell 3JIEKTPOJUHAMUKY, U3YyYaOLUN IEKTPOMarHuTHbIE
SBJICHUSI B JIBIDKYIIHUXCSl CpelaX, ONUpasCh HAa WHBAPUAHTHOCTH 3apsijia B PA3IMYHBIX CHUCTEMax
OTCYeTa U MHBAPHUAHTHOCTh OCHOBHBIX 3aKOHOB OTHOCUTENBHO IpeodpazoBanuil JlopeHna.
CaMOMHAYKIIUSA - SBIICHUE BO3SHUKHOBEHHMS AJIEKTPOJBIDKYILEH CHUIIBI B MPOBOJHUKE (KaTyLIKE) MpU
M3MEHEHUHU IMPOTEKAIOUIEr0 B HEH 3JeKTpUuecKoro Toka. Benwumna u 3Hak OJ[C caMouMHAyKUIHU
OTIPECIIAIOTCS 3aKOHOM JIEKTPOMAarHUTHON MHAYKIIUU.

SiBjleHHe CBEPXNPOBOAUMOCTH OTKpbUT TowiaHiackuii  ¢usuk  Kamepmuur-Onnec  (1911):
COIMPOTUBIICHUE PTYTH MPHU TEMIEpaType, OJIU3KOoN K aOCOTIOTHOMY HYJIO, CKAYUKOM YMEHBIIAIOCh JI0
HyJas. B nanpHeiinieM cBepXNpoOBOAMMOCTh Oblla OOHApyK€HAa M Yy JAPYTUX METaUIOB U CILIABOB
(cBuHEL, OJOBO, >kene30 U Jp.). CBepXMpPOBOAUMOCTb, KaK U DJEKTPUYECKOE COMPOTHUBIICHUE,
00BSICHSIETCS B3aMMOJECHCTBUEM KOJIJIEKTUBU3UPOBAHHBIX AJIEKTPOHOB METalla ¢ KPUCTAJNIMYECKOU
pemetkoii. B 1986 romy oOHapyxeHa BBICOKOTEMIIEpaTypHasi CBEPXIPOBOAUMOCTh, TEOPUS KOTOPOH
HaXOJIUTCS B CTaJIUU Pa3pabOTKH.

Cuuoii Jlopenna Ha3bIBaeTcsl cuia, ACUCTBYIOLIAsS HA 3apsii B AJIEKTPUYECKOM M MATrHUTHOM MOJIE
(anexktpuueckas u MaruutHas cuia Jlopenna): F = q{E + [v, B]}. IlepBoe ciaraemoe B mocieaHem
BBIPAKCHUM HA3bIBAETCS MIEKTPUUYECKON, @ BTOPOE — MarHUTHOM cuioi JlopeHna.

Cuiioii TOKa Has3bpIBacTCid BEIMYMHA, H3MeEpseMas 3apsiioM, IMPOTEKAIOIMIMM 4Yepe3 IONepeuHoe
CEYEHUE NIPOBOAHMKA B OJHY CeKyH1y. Enmnuna cuisl Toka B CH: 1 Amnep — yerBepras OCHOBHas
€MHMIIA TON CUCTEMBI (HApSALY C METPOM, KHJIOTPAMMOM U CEKYHJI0H).

ConeHonioM Ha3bIBAETCS KATYIIKA [UIMHIPUYECKON (POPMBL.

CrauMoHApHBIM Ha3bIBAeTCS JJIEKTPUYECKOE II0JIe, CYLIECTBYIOIIEE B IPOBOJHHUKE C TOKOM U
00yCJIOBIMBAIOIIEE MEPEHOC SHEPrHH B LEMAX MOCTOSHHOIO TOKa. 3apsalbl NMPH NPOTEKAHWU TOKa
HENPEPBIBHO MEPEMEIIAIOTCS, HO paclpeielieHe UX OCTaeTcsl Hen3MeHHbIM. [loaTomy cTannonapHoe
noJje, NoJ0OHO AEKTPOCTATUUECKOMY, SIBJIIETCS MOTEHLIUAIBHBIM.

CTopoHHsiIT cWJa - CWia HEdJIEKTPOCTaTUUECKOM TMPUPOJbl, BbI3BIBAIOLIAS IEPEMEIIECHNE
MIOJIO’KUTEIBHBIX DJIEKTPUUECKUX 3aps0B BHYTPH UCTOUYHHKA IIOCTOSHHOTO TOKA OT TOUKH C HU3KUM K
TOYKE C BBICOKMM IOTEHIMAJIOM (OTPULATENbHBIX — OT TOYKH C BBICOKUM K TOKE C HHU3KHM
noteHuaaoM). CTOpOHHUMH CUUTAIOTCS BCE CHJIbI OTJIMYHBIE OT KYJIOHOBCKHX CHJI. Y JleNibHas paboTa
CTOPOHHUX cui (paboTa MO MepeHOoCy €AMHMYHOTO 3apsiia) Ha3bIBAETCS AJIEKTPOJBMIKYILEH CHIION
MCTOYHHUKA TOKA.

Teopema I'aycca-OcTporpaackoro CBs3bIBA€T CYMMApHBINM AJIEKTPUYECKUHN 3apsl, HAXOISIIANCS
BHYTPU 3aMKHYTOW IOBEPXHOCTH, C MIOTOKOM BEKTOpa HAINPSKEHHOCTH 3JIEKTPOCTATUYECKOIO MOJIS
yepe3 ATy moBepxHOCTh: Pp = X(/eoe. B 0000meHHOM BHaE 3Ta TeOpeMa BXOIUT B CHUCTEMY
ypaBHeHu MakcBea.

Tepmo3/IeKTPOHHAST IMHMCCUSI — HUCIYCKaHHE 3JIEKTPOHOB MeETaslaMH, HarpeThIMH JO BBICOKOMN
TEMIEPATYPHI.

Taewommii pa3psig — paspsiji, BOZHUKAOIMUN B pa3psaIHON TpyOKe, HAIOJIHEHHOM ra3oM Npu HU3KOM
naBieHuu (okoso 0,1 MM pT. CT.), IpU HANPSYKEHUU MOPSAKA HECKOJIBKUX ThICSY BOJBT. [Ipumensercs,
B YaCTHOCTH, B JlaMIlax JHEBHOI'O CBETA.

18



Toxamnm @yko Ha3bIBAIOTCSI HMHIYKIMOHHBIE TOKH, BO3HHMKAIOLIME B MAaCCUBHOM IPOBOJHUKE,
IIOMEIEHHOM B IIEPEMEHHOE MarHUTHOE IOJIE.

TokoM NMpPOBOAMMOCTH HA3BIBACTCS SJIEKTPUYECKUN TOK, OOYCIOBICHHBIN JBIKEHUEM 3apsKEHHBIX
YaCTHILI.

IlonsaTHe «rTok cmewmenus» Been Makcsemn. IIo MakcBemry TOK CMEHIEHUs - 3TO IIEPEMEHHOE
JJIEKTPUUECKOE I10JIe, MOPOXKIAroIlee, Hapsily C TOKOM INPOBOAMMOCTH (IBHXKYIIMMUCS 3apsiaMu),
MarHuTHoe mnojie. Takum 00pazom, HCTOUHUKOM MAarHUTHOTO IOJISi MOKET OBITh TOK CMEILEHHS U TOK
IIPOBOAMMOCTH.

Topouaom Ha3pIBaeTCA KaTylka, UMeroIas ¢popMmy OyOIuka.

ToveuHblii 3JIeKTPUUECKHIi 3apsii — 3apsHKEHHOE TEJ0, pa3MepaMi KOTOPOTo MOXKHO MpeHeOpedb B
YCIIOBUSAX KOHKPETHOM 3a/1a4H.

Tpau3ucropbl — noaynpoBoaHuKoBble Tpuojsl. [Ipemnoxenst B CILIA (1948). [lpumenstorcs st
YCUJIEHHUS W TEHepaluuu 3JeKTpudeckux kojeOanuil. Ilo cpaBHEHHIO C BaKyyMHBIMH TpHOJaMHU
00J1a/1a10T PSAAOM LIEHHBIX IPEUMYILECTB (MaJIblil BEC U rabapuThl, IPOYHOCTh, OTCYTCTBHE HAKaJIbHbIX
1eTel, BBICOKUH K. II. JI., OOJIBIIION CPOK CITY>KOBI).

YaenbHOe CONPOTHBJIEHHE BEIMYMHA, XapaKTEpU3YIOLas CIOCOOHOCTh BEIIECTBA IIPOBOJUTH
JNIEKTPUYECKUN TOK, M YHMCIEHHO DPAaBHAs CONPOTHBIICHUIO IPOBOJHMKA JUIMHOW B 1 MeTp u
TJIOMA/BI0 TOMEPeYHoro ceueHus 1 M2 YenbHOE CONMPOTHMBIIEHHME 3ABHCUT OT TEMIEpaTyphl. Y
METAJJIOB OHO PACTET C pPOCTOM TEMIIEPATyphl, y IOJYINPOBOJAHUKOB M BOJIHBIX pPacTBOPOB
AJIEKTPOJUTOB — YMEHBIIIAETCSI.

YpaBHenuss MakcBe/sla - ypaBHEHHUS, YCTAHABIMBAIOIUE CBSA3b MEXKIY HaNpsKEHHOCTIMU
NEKTPUYECKOTO U MAarHUTHOTO IIOJIEN U PACIIPEECICHUEM B IIPOCTPAHCTBE MIEKTPUUECKUX 3apsi0B U
TOKOB. YpaBHeHUs MakcBeila ONMCHIBAIOT IEKTPOMArHUTHBIC SIBJICHUS B Pa3JIMYHBIX Cpelax U B
BaKyyMe. YpaBHEHHUs HE JOKA3bIBAlOTCA M HE BBIBOJATCA B MATEMATHMYECKOM CMBICIE, a SBISIOTCS
o0oOmieHnemM onblta. Bce 3akoHBI 3€KTpOMarHeTu3Ma €cTh CIEJACTBUS 3THX ypaBHEHui. U3
ypaBHeHUI MakcBela BEITEKAET CYIIECTBOBAHUE JIEKTPOMArHUTHBIX BOJIH.

@eppoMarHeTH3MOM Ha3bIBAETCsl CBONCTBO HEKOTOPBIX BEILECTB ((heppOMarHeTUKOB) CHOHTAaHHO
HaMarHMYUBaThCsI. MarHUTHBIE MOMEHTHI aTOMOB ()eppOMAarHeTHKa B IMpeJeiaX MHUKPOCKONYECKHX
oOmacteil  (IOMEHOB) CIHOHTaHHO OpPUEHTHUPYIOTCS  MapauiedbHO  Jpyr apyry. IlIpouecc
HaMarHWYMBaHUS MOKHO paccMaTpHUBaTh KakK MPOLECC OPUEHTALIMM MAarHUTHBIX MOMEHTOB JJOMEHOB
BJI0JIb CUJIOBBIX JIMHUM MarHuTHOro mois. IIpy BBIKIIOYEHHMM MAarHUTHOTO MOJS (eppoMarHeTHK
OCTaeTcsi HAMarHMYEHHBIM (OCTaTOYHasi HaMarHW4YeHHOCTh). deppoMarHeTusmM HabJI01aeTCsl TOJIBKO
IpU YCIOBHMHM, YTO TeMIlepaTypa HE MPEBBIIAET TaK Ha3bIBaEMYIO Temmeparypy (wi touky) Kropu.
Camble u3BecTHbIE (PeppOMArHeTUKU — JKEJI€30, KOOAJIbT U HUKEb.

DJIeKTpeT - JUAJIEKTPUK, CHOCOOHBIA JUIMTENBHOE BpeMsl HAXOIUThCS B HAdJIEKTPU30BAHHOM
COCTOSIHUM IOCJI€ CHATHS BHEIIHEr0 BO3/EWCTBUS, BBI3BABIIETO MOJSPHU3ALUI0. DIIEKTPET CO3AAET B
OKpPYXKaroIlleM NPOCTPAHCTBE JIEKTPOCTATUUECKOE OJIE 3a CUET IMPEABAPUTEIBHOMN 2IEKTPU3ALUN WU
ocTtarouyHoil monsgpuzanuu. OOBIYHO 3JEKTPETHl 00pa3yOTCS MyTEM HarpeBaHUsl NUAJIEKTPUKOB J0
TeMIeparypbl, OJIM3KOH K Temreparype UX IJIaBJIEHHs, U MOCIETYIOUIEro OXJAXJIEHHs B CUIBHOM
BHEIIIHEM JJIEKTPUYIECKOM II0JIE.

DJIEKTPHYECKAs  €MKOCTh  (JIEKTPOEMKOCTb) MNPOBOJAHHMKA -  CKaJspHas  BEIWYMHA,
XapaKTepu3ylollasi CHOCOOHOCTh IPOBOJHMKA HAKAIJIMBaTh JJIEKTPUYECKUH 3apsal, W paBHas
OTHOILEHHIO 3aps/a MPOBOJAHMUKA K €ro MOTEHIHaNy (B MPEANOIIOKEHUH, YTO BCE JPYTHUe MPOBOIHUKU
0OECKOHEYHO YyAaJeHbl U YTO IMOTEHIMAJ] OECKOHEYHO YAAJCHHOW TOUYKHM MPUHAT PaBHBIM HYIIIO).
Enununeit anekrpudeckoid eMkocTH npoBogHuka B CU sBnsercs 1 @apan.

DeKTpUYecKoil MOCTOSIHHON Ha3bIBAeTC pa3MEpHBIH MHOXHTETs £— 8,85-1072 Kn?/H-m? |
BXOJISIIIMI B HEKOTOpBIE (POPMYIIBI AJIEKTpOMarHeTu3ma (Harnpumep, B 3akoH KyioHa), 3anicanHble B
cucreme eqnani; CH.

DJIEKTPUYECKHI THIOJIb - CUCTEMA JBYX TOUEUHBIH 3apsA0B OJJMHAKOBBIX MO A0COIIOTHOM BETHMYUHE
Y TPOTUBOIIOJIOKHBIX IO 3HAKY, PacIOJIOKEHHBIX Ha HEKOTOPOM pacCTOSHUM Apyr oT apyra. Ha
JUIIOJIb, HAXOASIIUICS B DJIEKTPUUECKOM I0JIE, AEUCTBYET Mapa CUjl, CTPEMALIMXCS YCTAHOBUThH €r0
BJI0JIb CHJIOBBIX JTUHUI. M0OJIeKysIbl MHOTHX BEIIECTB I10 CBOMM CBOWMCTBAM IMOJA00HBI AIEKTPUIECKOMY
JUIIOJIIO.

DJleKTpUUYecKkuil 3apsaa - Qu3nyeckas BEIMYMHA, XapaKTepU3YIOIlash CBOMCTBO TeNl WM YaCTHUIL

19



BCTYNAaTh B JJCKTPOMArHUTHOE B3aMMOJICHCTBUE W OIpPENEeNIoNIasl 3HAUYCHUS CUJ U DHEPTUl TpHu
TaKUX  B3aUMOJCHCTBHUAX. OIEKTPUUYECKHM  3apsiiaM  TPUIUCHIBAIOT  TOJOXKUTENbHBIN WK
oTpuLaTENbHbIN 3HaK. Enqununa 3apsana B cucreme CH — 1 Kn (xysnon).

DJIeKTPUYEeCKMM CMellleHMeM Ha3blBaeTCsl BCIIOMOrareiabHasi BekTopHas BenuunHa D=goeE (rme € —
OTHOCHUTEJNIbHAsL JUAJIEKTPUUYECKas IPOHULIAEMOCTb, € - DJJIEKTpUYecKass MOCTosiHHas, E —
HANPSDKEHHOCTh AJIEKTPUYECKOr0 TI0JIsl), MpHUMEHsieMasl Ui ONMCAaHUSA DIIEKTPUYECKOro TMOJsi B
JUDJIEKTPUKE.

DJIEKTPOABUIKYIIIAs CHJIA - XapaKTepUCTUKAa MCTOYHHMKA OSHEPrUUM B DJIEKTPUUECKON IIETH.
DNEKTPOABUKYIIAs CHJIa U3MEPSIETCS OTHOLIEHHUEM Pa0OThl CTOPOHHUX CHII MO MEPEMEILIEHUIO 3apsia
BJI0JIb IIEMH K 3HAYCHHIO ATOTO 3apsiaa. MoxHO cka3aTh, uto DJIC ecTh ynenbHas paboTa CTOPOHHHUX
cuit. DJIC, kaKk ¥ MOTEHIMaN, U3MEPSIETCS B BOJIbTaX.

DJIEKTPOAUHAMMKA - pazfen (U3MKH, U3Yy4YalolMid CBOWCTBA SJEKTPOMATHUTHOTO TIOJII U €ro
B3aMMOJICICTBHE C 3apsilaMH, CBSI3b AJIEKTPUUYECKUX U MArHUTHBIX SIBICHUH, a TAKXKE JEKTPUUECKUN
TOK. Pa3nuuaroT KJIacCU4ecKylo, PEISTUBUCTCKYHD M KBAHTOBYIO JJIEKTpOAUHAMHUKU. OCHOBOMU
KJIACCHUYECKOM JIEKTPOIMHAMUKY SIBJISIIOTCS ypaBHEeHUs: MakcBeria.

DJIEKTPOJMTHYECKO JUCCONMAaNMell HAa3bIBAeTCs pacrnaj MOJEKYJ KUCIOT, LIEN04Yed U coyeld B
BOJHOM pPAacTBOpPE Ha MPOTHBOIOJIONKHO 3apsyKeHHbIE HMOHBL. [lo0KMTENbHBIE MOHBI HA3bIBAIOTCS
KaTHOHAMHM, OTpULIaTeNIbHbIE — aHHnOHaMHU. [IpuunHa qucconnanuy — Bo3A€HCTBUE MOJIIPHBIX MOJIEKYJT
BOJIBI.

DJIEKTPOJMTAMM Ha3bIBAIOTCS BELECTBA (COJIM, KUCIOThI, OCHOBAHM), BOJHBIE PACTBOPHI KOTOPBIX
MPOBOMSAT SJICKTPUYECKU TOK. MOIJIEKYNBI 3JEKTPOJIUTOB IMOJA NEHCTBHEM MOJSPHBIX MOJIEKYJ BOJIbI
JUCCOLMUPYIOT — paclaiatoTcsl Ha MPOTUBOIOJIOKHO 3apsyKEHHbIE HOHBI.

DJIEeKTPOMAarHUTHAs MHAYKIHUA - sBJieHne Bo3HUKHOBeHUs1 D/1C B MpoBOJHUKE IPU €T0 TBUKEHUH B
MarHUTHOM T10JIE; WJIM TIPYU U3MEHEHUH OKPY>KAIOIIEro ero MarHuTHOTO 1ouist. [Ipu 3ToM B 3aMKHYTOM
MIPOBOSIIEM KOHTYpPE, IOMEIIEHHOM B IIEPEMEHHOE MarHUTHOE T0JI€, BOSHUKAET UHTYKIIHOHHBIHI TOK.
CM. Takxe 3aKOH 3JIEKTPOMarHUTHON MHIAYKIUH.

DJIEKTPOMAarHUTHOE B3aUMOJECTBHE — OTO B3aUMOJCKHCTBHE 3apSHKCHHBIX TeN. XapakTep
AJIEKTPOMAarHUTHOTO B3aMMOJEHCTBHSI 3aBUCUT OT BbIOOpa CUCTEMBI OTcueTa. B HEKOTOPBIX cucTemax
OTcueTa MAarHWTHasg KOMIIOHEHTa »JJEKTPOMAarHUTHOTO B3aUMOJICHCTBUS He HaOMoJaeTcss U
HaOJII01aeTCsl ANEKTPHUUECKOE B3aUMOJICHCTBHE, B APYTUX, HA000POT, MACKHPYETCS FIEKTPUIECKOE, a
HaOII01aeTCs TOIHKO MarHUTHOE B3aUMO/ICHiCTBHE.

DJIeKTPOMArHuTHOE TMoJie - ocobass ¢opma CYIIECTBOBAHUS MAaTEPUM, IOCPEACTBOM KOTOPOM
OCYIIECTBIISIETCS B3aUMOJICUCTBUE MEXKIY TMOKOSIIUMUCS WU JBIKYIIUMUCS DJICKTPUUECKUMU
3apsaamH.

DJIEKTPOMAarHUTHAs BOJIHA — 3TO CBOOOJIHOE (OTOpBaBIIEECS OT TOKOB M 3aps0oB) MEpEeMEHHOE
anekmpomaznumuoe none. CyllecCTBOBAaHUE JIIEKTPOMArHUTHBIX BOJH BBITEKA€T W3 YPAGHEHUL
Maxceenna. IlepeMeHHbBIE SIEKTPUUECKOE M MATHUTHOE T0JIE MOTYT OTPHIBATHCS OT MOPOJUBIIUX UX
TOKOB W 3apsifiOB M, MOJJIEPKUBAsL IPYr APYyra, paclpoCTPaHSATHCS B MPOCTPAHCTBE CO CKOPOCTHIO
ceta. [loaTomMy roBopsT, uTo MakcBeNI MpeicKa3al CyIlIeCTBOBAHUE IEKTPOMArHUTHBIX BOJH. ['epit
MOJIY4YMJI 3TU BOJIHBI KCIIEPUMEHTAIILHO, a [101oB mocTpouns nepBblil paaAuonpUeMHUK.

DJIEeKTPOHHASI TeOpHsl MeTa/JIOB Obuta pa3paboTana HemenkuMm ¢usukom [lpyae u pas3Buta
rojutaickuM (usukom Jlopeniiom. Teopusi ocHOBaHa Ha MEPEHECEHUsI IPEACTaBIEHUN KHHETHYECKON
TEOpPUH Ta30B Ha «ra3» CBOOOIHBIX AJIEKTPOHOB B METaJlIe. DIEKTPOHHASI TEOPHsI TIO3BOJIMIIA BBIBECTH
3axkonvl Oma n [[icoyna-Jlenya B MeTamnax, HO CTOJKHYJAch € PSAOM 3aTPyIHEHUH, MPEOAOJETh
KOTOPBIE Y1AI0Ch TOJILKO KBAHTOBOM (30HHOL) meopuu TBEpAOro Teja.

DJIEKTPOHBI M IBIPKM — HOCUTENIH TOKAa B MOJYMPOBOJHUKAX. DJIEKTPOH, MEPEXOAs W3 BaJeHTHON
30HBI B 30HY MPOBOJIUMOCTH, OCTABIISECT B BAJICHTHOW 30HE HAPYIIEHHYIO BAJICHTHYIO CBS3b, IO CBOUM
CBOICTBaM SKBUBAJICHTHYIO TOJIOKUTEIHHOMY IEKTPUUECKOMY 3apsiay.

DJIEKTPOCTATHKA - pa3lie] dSJICKTPOAMHAMHKH, W3YYAIOIIWNA TOJE HEMOJABIKHBIX 3apsiioB M UX
B3auMoieiicTBre. OCHOBY 3JIEKTPOCTATUKHU COCTAaBIAET 3aKOoH KynoHa.

DnekTpocTaTUdecKass WHIAYKIHMS - TOSBICHHME OJJIGKTPUYECKUX 3apsA0oB pa3HOTO 3HaKa Ha
MPOTUBOMNOJIOKHBIX YJaCTKaX npo80OHUKA WA OUIIeKMPUKA B 2JIeKMPOCMAmuyeckom noJe.
DJleKTpocTaTHyecKasi 3alUTA - 3amuTa NpuOOpoB W 000pyHOBaHWs, OCHOBAaHHAs HA TOM, YTO
HaANPSDKEHHOCTh 3JIEKTPOCTATUUECKOIO MOJsl BHYTPU MPOBOJHUKA paBHA HyIN0. Poib sKkpaHa MOKET
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UTrpaTh METAIUIMYECKHA KOopmyc MNpudopa WM METAIMYecKas CeTKa C JIOCTaTOYHO MEIKUMU
SAYEHKaMHU.

DJIeKTpOCTATHYECKOEe MOJ€e - DJICKTPUUECKOE I0JE€ HEMOABIKHBIX JJIEKTPUYECKUX 3apsIoB. DTO
YACTHBIM CIIy4ail 3JEKTPOMAarHUTHOTO TMOJA. XapaKTEPUCTUKAMU D3JEKTPOCTATUYECKOrO IMOJIS
SIBIISTFOTCS HAMIPSDKEHHOCTD U TTOTEHIIHAT.

DJIeMeHTAPHBIN JJIeKTPUYECKUIN 3apa0 - HAUMEHBIIWN TOJIOXKUTEIbHBIA WM OTPULIATEIIbHBIN
AIIEKTPUUYECKHUI 3apsi, paBHBIN MO aOCONOTHOMY 3HAUEHUIO 3apsjly JIEKTpOHA. 3aps Jrboro reia
WIM YacTULbl €CTh BEJIUYMHA, KpaTHas 3JE€MEHTapHOMY 3apany. YacTuisl ¢ ApOOHBIM 3apsaoM B
CBOOOJHOM COCTOSIHUM HE HAOJI0Ial0TCA.

DHeprus, 3amaceHHas B MacHumHom noie KaTymku, pasia W = LI%2, rne | — cuna moxa, L —
UHOYKMUBHOCMb KATYIIKU (Cp. ¢ GOPMYJIOM KHHETHYECKON dHEepTrUun!).

DHeprus, 3aIaceHHas B YIEKTPHIECKOM Hoje Kondencamopa, paaa W = CU%/2, rie U — Hanpsikenue
Ha KoHJIeHcaTope, C — 3J1eKTP0eMKOCTh KOHAeHcaTopa.

OHeprusi ®epMH — SHEPrusi 3JCKTPOHOB, 3aHUMAIOIIMX TPH AOCOIIOTHOM HYyJE TEMIIEPaTyphl
BEPXHUN YPOBEHb B 30HE MPOBOJAUMOCTH MeTaslia. Pacuer moka3bIBaeT, YTO 3JIEKTPOHBI, HAXOSIIHUECs
Ha ypoBHe Depmu, naxe npu aOCOTIOTHOM HYJE 00JIAJAl0T OTPOMHOM KMHETHYecKoi sHeprueit. Ho
JBUKEHHE JIEKTPOHOB MPHU 3TOM HOCUT HE TEIUIOBOH Xapakrtep. [Ipm HOpManbHBIX YCIOBHSIX BKJIAJl
TETUIOBOTO JBM)KEHUSI B OOLIYI0 KMHETHYECKYIO DHEPTHIO0 COCTaBJsieT BenuuuHy He Ooinee 1 %. Cwm.
TaKXe 30HHAsL meopusl.

I¢pdexTom Xosna Ha3bIBACTCS BOSHUKHOBEHHE PA3HOCTH NOMEHYUAN08 (9NeKmMpoosuicyujelt Cuibl)
MEX1y TPaHSMU MOJYIPOBOJIHUKOBON WJIM METAJUIMYECKOM TIACTUHKU C TOKOM MPH MOMEIICHUH €€ B
maenumnuoe noie. Ippext Xoia MpUMEHIETCS IS ONpeAeICHNs 3HaKa M KOHIIEHTPALUN HOCUTETIeH
TOKa, & TAK)KE B U3MEPUTEIBHOM TEXHUKE (I U3MEPEHUS UHOYKYUU MASHUMHO20 NOJIAL).

15. OCOBEHHOCTHU PEAJIM3ALIMMA JUCHUIIVIMHBI JJIs1 MHBAJIMAOB U JIMI C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbs

B cootBeTrcTBUM ¢ MeTOAMYECKMMH pekoMeHAauusMu MunoopHayku PO (ytB. 8 ampens 2014 r. Ne
AK-44/058H) B Kypce npeamnoaraeTcst UCIoJb30BaTh COLMAIbHO-aKTUBHbBIE U pe(IEKCUBHbBIE METO/IbI
00y4eHUs, TEXHOJIOTHU COIMOKYIBTYpHOU peabmnutanuu ody4atomuxcs ¢ OB3 ¢ 1menpio okazaHus
MIOMOIIIM B YCTaHOBJIEHUH MOJIHOLIEHHBIX MEXIUYHOCTHBIX OTHOIIEHHUH.

OOyyeHue Ml C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3[0POBBSl OCYLIECTBIISIETCA C YYETOM
UH/MBUYAJIbHBIX TCUXO(U3MUECKUX OCOOCHHOCTEH, a JUIl HMHBAIMJOB TaKK€ B COOTBETCTBUHU C
MHAMBUYaJIbHON MporpaMmMoin peabuiuTaluy HHBAINU/IA.

J1s MI ¢ HapylmieHueM CJIyXa BO3MOXHO IpelocCTaBlieHne HMHGOpMaluu BU3YaJbHO (KpaTKUN
KOHCIIEKT JIEKIMH, OCHOBHAs W JONOJHUTEIbHAs JHUTEpaTypa), Ha JIEKIMOHHBIX W NPAKTUYECKUX
3aHATUAX A0IMYCKaeTCA MMPUCYTCTBUEC ACCUCTCHTA, a TakK XK€, CypAaoncpeBOAYNKOB nu
TU(IOCYPIOTIEPEBOAUMKOB.

OHGHK& 3HAHHI CTYACHTOB Ha MPAKTHUYCCKUX 3aHATUAX OCYHICCTBIACTCA Ha OCHOBC IMCHbMCHHBIX
KOHCIICKTOB OTBE€TOB Ha BOIIPOCHI, IMCbMCHHO BBINIOJIHCHHBIX ITPAKTUYCCKUX SaHaHI/Iﬁ.

Jlokian Tak ke MOKeT OBITh NMPEeAOCTaBiIeH B MUCBMEHHOW ¢opme (B BuIe pedepara), MpU STOM
TpeOOBaHUS K COJEPKAHUIO OCTAIOTCS TEMH K€, a TPeOOBaHUS K KAaueCTBY M3JIOKEHHS MaTepualia
(TOHATHOCTh, KayecTBO pEuYd, B3aWMOJEWUCTBHE C ayJUTOpHE M T. 1) 3aMEHS0TCS Ha
COOTBETCTBYIOIIME TPeOOBaHUs, MPEABABIsIEMble K MUCbMEHHBIM padoTaM (KadyecTBO O(OpMIICHUS
TEKCTa U CMHCKA JIMTEPATYPhl, FPaMOTHOCTh, HAJTMUHE WIUTIOCTPAIIMOHHBIX MAaTEpUAJIOB U T.1I.).

C y4eTroM COCTOSHUS 3/I0pOBbSI IPOCMOTP KHMHOGWIbMA C IMOCIEAYIOIIMM aHAIU30M MOXKET OBITh
MPOBEJIEH JIOMa (HarpuMmep, Mpu He0OXOIMMOCTH JIONOJHUTENBHON 3BYKOYCHIIMBAIOIIEH ammaparypbl
(HaymHMKHM)). B Takom ciydae CTYAEHT NpeAOoCTaBisieT NMUCHbMEHHBIM aHan3, COOTBETCTBYIOLIHMMA
MpebSABISIEMBIM TPEOOBAHUSM.

HpOMe)KYTO‘-IHaSI arTecTaluus IJId JIMI C HAPYHICHUAMU ClIyXa IIPOBOAUTCH B MMMCbMEHHOM (bopMe, npu
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9TOM HCIHOJIB3YHOTCA 06H_II/IC KpUTCPUHU OLICHUBAHUA. HpI/I HGOGXOI[I/IMOCTI/I, BpEMA IMOATOTOBKH Ha
3a4eTe MOYKET OBITh YBCIHUYCHO.

Jiusg M ¢ HapylleHHeM 3peHHUsl JONyCKaeTcs ayAuajibHOe TPEeAOCTaBICHHE WH(GOpMAUN
(HampuMmep, ¢ UCIIOJIB30BAHUEM MPOTPAMM-CUHTE3aTOPOB PEUH), a TaK K€ UCIIOJIb30BAHUE HA JICKLIUAX
3BYKO3AIHMCHIBAIOIINX YCTPOUCTB (AMKTOGOHOB W T.1.). Jlomyckaercsi MPHCYTCTBUME Ha 3aHATHUAX
accHUCTeHTa (IIOMOIIHKKA), OKAa3bIBAIOIIET0 00YyYaroIUMcs HeOOX0IMMYIO TEXHUYECKYIO TOMOLIb.

Ornenka 3HaHUN CTYACHTOB Ha CEMUHAPCKUX 3aHATUAX OCYHIECTBISIETCS B YCTHOH (opme (KaK OTBETHI
Ha BOIPOCHI, TaK M IMpakTHYeckue 3anaHus). IIpm HeoOxonumocTu aHamu3a (UiIbMa MOXKET ObITH
3aMEHEH ONHUCAHHUEM CUTYallMM MEX3THHYECKOIO B3aMMOJEHCTBHsI (Ha OCHOBE OINbITA PECIIOHJICHTA,
XYI0KECTBEHHON JIUTEPATYPHI U T.J.), O3BOJISAIOIIMM OILICHUTh CTETIEHb CPOPMHPOBAHHOCTH HAaBBIKOB
BJIAJICHUSI METOJAMU aHajau3a U BBIABICHUS crelU(UKH (QYHKIMOHMPOBAHUS U PA3BUTUS ICUXHKH,
MO3BOJISIOIIMMHU  YYUTHIBaTh BIHUSHHE JTHUYECKUX (akTopoB. llpum mpoBeaeHHMH NPOMEKYTOUHOM
aTTeCTallud AJs JIMI C HapyILIEHUWEM 3peHHUs] TEeCTHUPOBAHUE MOXKET OBbITh 3aMEHEHO Ha YCTHOE
cobeceJ0BaHuUE 110 BOIIPOCAM.

Jlnna ¢ HapyumieHUsIMH ONOPHO-ABUIaTEJBLHOI0 aNmapara He HYXAAITCS B 0COObIX ¢opmax
MpeAoCTaBIeHUs yueOHbIX MaTepuanoB. OAHAKO, ¢ YYETOM COCTOSHHS 3J0pPOBbS YacTh 3aHATHI
MOXKET OBITh peanu3oBaHa JUCTAaHIMOHHO (mpu momoumm cetu «MuTtepHer»). Tak, npu
HEBO3MOKHOCTH TIOCEIIEHUS JICKIIMOHHOTO 3aHSTHS CTYACHT MOET BOCIOJIb30BaThCA KPATKUM
KOHCIIEKTOM JICKIIUH.

HpI/I HCBO3MOXHOCTH IIOCCHICHHUA IPAKTUYCCKOr0 3aHATHUA CTYACHT MOOJDKCH IMPEAOCTAaBUTH
MHMCHMEHHBIN KOHCIEKT OTBETOB Ha BOIIPOCHI, IMCbMCHHO BBIIIOJIHCHHOC ITPAKTUYCCKOC 3aJlaHUC.

Jloknan Tak e MOXKeT OBbITh IpeAOoCTaBlieH B MUCbMEHHOW (opme (B Buae pedepara), mpu 3TOM
TpeOOBaHUS K COJEPIKAHUIO OCTAIOTCS TEMH JK€, a TPeOOBaHUSA K KAaueCTBY M3JIOKEHMs MaTepualia
(MOHATHOCTh, Ka4eCTBO pEYH, B3aUMOJECHCTBUME C ayauTopued M T.[.) 3aMEHAIOTCS Ha
COOTBETCTBYIOILIME TPeOOBaHUs, MPEAbSABIsIEMble K MHUCbMEHHBIM paboTaM (KauecTBO 0(pOpMIICHUS
TEKCTa U CIMCKA JIMTEPATYPhl, IPAMOTHOCTh, HAJIMYHUE WIUTIOCTPAILIMOHHBIX MaTEpUAJIOB U T.11.).

ITpomerxyTouHas aTTecTanys Ui JUL C HapYIIEHUSIMU ONOPHO-IBUTaTeIbHOIO anmnapaTa NpoBOAUTCS
Ha OOHIMX OCHOBAaHUSX, NPH HEOOXOAMMOCTH TPOLEAYypa 3adyeTa MOXKET OBITh peann30BaHa
JUCTAaHIIMOHHO (HallpuMep, Ipy IOMOIIM Nporpammsl Skype).

Jnst 5TOro mo AOrOBOPEHHOCTH C MPEMOAABATENIEM CTYACHT B ONPEICIICHHOE BPEMSI BBIXOJIUT Ha CBS3b
JUISL TIPOBENIEHUST TPOIEAyphl 3adyeTa. B Takom ciydae 3adeT cAaercs B BHIE coOeceloBaHUS IO
BompocaM (cM. (hOpMBI MPOBEJCHUS TPOMEKYTOUHOM aTTECTALUU JJIS JIUIl C HAPYIICHUSIMHU 3PEHU).
Bonpoc u npaktuyeckoe 3a/laHue BEIOUPAIOTCS CaMUM TTPEToaBaTeieM.

[Tpumeuanue: POHIBI OLEHOUYHBIX CPEJCTB, BKIIIOYAIOIIUE THUIIOBBIE 3aJlaHUSl U METOJbl OLIEHKH,
KPUTEPUN OLCHUBAHMS, IO3BOJSIOIIUE OLICHUTh pPE3yIbTaThl OCBOCHMS JAHHOM AMCLMIIIMHBI
oOyuaromumucs ¢ OB3 Moryt Bxoauts B cocta PIIJ] Ha mpaBax OTAEIbHOTO TOKYMEHTA.
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