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1. llepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHS 1O JAUCIHHUILINHE, COOTHECEHHBIX C
IUVIAHUPYEMbIMH Pe3yJIbTATAMH 0CBOEHUsI 00pPa30BaTeIbLHOI NPOrpaMMbl

B pesyabrate ocBoenns OOIl OGakanappuara o0Oy4arOIMHCH JTOJIKEH OBJIANACTH
CJIeYIOIIMMHU pe3yJbTAaTaMu 00y4YeHHs N0 JUCHUILIUHE:

Koabl Pe3yabTaThl 0CBOEHHS Ilepevyenb MIaHUPYEMBIX
KOMIIeTEeH Uil ool pe3yJabTaTOB 00y4eHus 10
Cooeporcanue AUCUMUILIHHE ™ *
KomnemeHyuil*
OIIK-1 Cnoco0¢eH HCIO0Ib30BaTh 3HaTh: OCHOBHBIC 3aKOHBI

0a30BbIC 3HAHUS €CTECTBEHHOHAYYHBIX JUCLMIUINH B
€CTECTBCHHOHAYYHBIX npodeCCUOHAIILHON JIeATEIIbHOCTH,
JTUCIUILIAH B METO/Ibl MATEMATUYECKOTO aHAIN3a
npodeccuoHaIbHON 1 MOJICJIMPOBAHUSI, TEOPETUUECKOTO

ACATCIbHOCTH, IIPUMCHATDH N SKCIICPUMCHTAJILHOI'O
MCTOAbI MATEMATHYCCKOI'O HCCJICAOBaHU
aHalin3a U1 MOJCIINPOBAHMA, VYMeTh: HCIIOJIL30BaTh OCHOBHEIC

TEOPETUYECKOTO U 3aKOHBI €CTECTBEHHOHAYYHBIX
DKCIEPUMEHTAIIBHOTO JUCUUIUIMH B IPO(heCCHOHATBHOM
UCCIICIOBAHUS NEATEIIBHOCTH, IPUMEHATH METOIbI

MaTeMaTHYECKOTO aHaIu3a U
MOJICIIUPOBAHUS, TCOPETUICCKOTO U
9KCIIEPUMEHTAILHOTO MCCIICIOBAHMS
BitajieTs: HaBBIKAMH HCIIOJIb30BaHHUS
OCHOBHBIX 3aKOHOB
€CTCCTBEHHOHAYYHBIX JUCIUILINH B
npodeCCHOHAIILHON JIeATeIIbHOCTH,
IPUMCHEHUS METOJIOB
MaTEeMaTHYECKOT0 aHanu3a U
MOJICJTUPOBAHUS, TEOPETUICCKOTO U
HKCIIEPUMEHTAIBLHOTO UCCIICIOBAHUS

2. Mecto nucunmuiuabl B ctpykrype OOII 6akanaBpuara
JlvcuuniarHa peanu3yeTcsl B paMKax €CTECTBEHHOHAYYHOTO MOJTYJIS.

JJ1st OCBOCHUS TUCIIUILTMHBI HEOOXO UMbl KOMITETCHIINH, CHOPMHUPOBAHHBIE HA TTPEABITYIINX
YpOBHSIX 00pa3oBaHMs: MaTEeMaTHYCCKUN aHaIW3, aHAJIMTHYECKas TeOMETpHUs, JHHCHHas
anreopa.

JIMCIUIUTMHBI W/WIIA TIPAKTHUKH, JUISI KOTOPBIX OCBOCHHE JAHHOW JUCIUILIMHBI HEOOXOIUMO
KaK TpeaiecTByomee: oomas (Gusuka (BOITHBI, ONTHKA U aTOMHASI (PU3UKA).

JucrumuirHa u3ydaercs Ha 2 Kypce B 3 ceMecTpe.



3. OO0beM MCHUIUIMHBI B 3a4YeTHBIX €IHHHMIAX C YKa3aHHEM KOJM4YeCcTBa
aKaJleMHYeCKHUX 4YacOoB, BbIJ€JE€HHBIX HA KOHTAKTHYI padoTy oO0ydawiuuxcs ¢
npenoaasaresjemM (Mo BUAAM 3aHATHIT) 1 HA CAMOCTOATEIBLHYI0 Pa00Ty 00y4aIOIUXCSA

®opma o0ydeHust

Ounast 3aounasn
Buna paGorst Kypc, cemectp Kypc, cemectp
2 xype, Bcero Bcero
3 cemecTp

KoJsinyecTBO 4acoB Ha Buj padoThI:

KonrakTHas pabdora
00y4arImmxcs ¢
npenoaaBarTejieM

AyIuTOpHBIE 3aHATHS (8ce20) 96 96
B Tom uucre:

JleKyuu
(nexyuu 8 UHMepPaKmueHoU 32 32
dopme)
npakmuyecKkue 3aHamus
(npaxmuueckue 3aHAMUS 8 32 32
UHMEePaKmueHoll hopme)
J1abopamopmbvle 3aHAmus 32 32
ITpome:xkyTOYHAs aTTECTAUSA
B ToMm uncie:

3ayem - -
9K3aMeH o4 54
CamocrosiTesibHas paboTa
00y4arImxcs
CamocrosiTeibHas padora
o0yyawimxcs (écezo)
B Tom uncne:
Ilpopabomxa yuebroco
(meopemuueckoco) mamepuaia
Ilooecomoska ko 6cem euoam
KOHMPONbHBIX UCNbIMAHULL
mexyuje2o KOHmMpOoJis 20 20
ycnesaemocmu (6 meueHue
cemecmpa)
Iloocomoska ko ecem suoam
KOHMPOLbHbIX UCHbIMAHULL
NPOMENCYMOYHOU ammec- 16 16
mayuu (N0 OKOHYAHUU
cemecmpa)
Bcero (uachi): 216 216

66 66

30 30




| Bcero (3a4eTHbIe eIMHALBI): | 6 | | 16 | | | |

4. Couepmaﬂne AUCHUIINHBI, CTPYKTYPUPOBAHHO€ IO TEMaM (pa3ueﬂaM) C YKazaHMEM
OTBCACHHOI'O HA HUX KOJINYECTBA AKAACMHUICCKHUX YaCOB U BU/10B yqeﬁnblx 3aHATHH

4.1. Pazoenvt oucyuniunovt u mpyooemKocmb RO 6UOAM YUEOHBIX 3AHAMUTL

(6 akademuueckux uacax)

Jlnist ouHOM popMbI 00ydeHUs

Ne | HamMeHoBaHUe pa3jiesia /TeMbl Buabl y4eOHBbIX 3aHATHI, BKJIKOYAs
n/n JAUCIUTIINHBI CaAaMOCTOSITEJILHYI0 padoTy
00y4arouuxcs U TPy10eMKOCTh
(6 wacax)
AyAuTOpHBbIE y4eOHbIe 3AaHATHS
Jlek Cem/IIp JIa0 CPO

1. SQJIEKTPHYECTBO 12 12 12 20

1.1. |TOJE HENOJBIDKHBIX 3APSIIOB B 5 5 5 5
BAKYVYME

1.2. |TOJIE HENMOJBIKHBIX 3APSI/IOB B 5 5 5 5
JINDJIEKTPUKE

1.3, |[POBOJHHUKH B DJIEKTPUYECKOM IIOJIE 4 4 4 5

1.4, |PHEPTVA DJIEKTPUYECKOTO IOJIA 4 4 4 5

2. MATHETHU3M 20 20 20 46

2 1. |TOJIE IOCTOSIHHOI'O TOKA B BAKYYME 2 2 2 5

2 2 |MATHUTHOE IOJIE B BEILECTBE 2 2 2 5

2.3, [NEPEMEHHOE DJIEKTPOMATHUTHOE 5 5 5 5
MOJIE

2 4. |DJEKTPUUECKUE KOJIEBAHUS 2 2 2 5

2. 5. |TIEPEMEHHBIM TOK 2 2 2 5

26. |ABWDKEHUE 3APSDKEHHBIX YACTHL] B 5 5 5 5
DJIEKTPUYECKUX U MATHUTHBIX MTOJISIX

2 7. |DJEKTPUYECKUI TOK B METAJUIAX U 4 4 4 3
OJIYIIPOBOJHUKAX

28 |DJEKTPUUYECKHUH TOK B TA3AX 4 4 4 )
BCEI'O 32 32 32 66

Ipum.: Jlex — nexyuu, Cem/IIp — cemunapul, npakmudeckue 3auamusi, Jlab — nabopamopnvie

s3anamus, CPO — camocmoamenvHas paboma odbyyarowuxcs

4.2. Cooepotcanue oucyuniunsl, CMpyKmypupoeanHnoe no pazoeiam (memam)
JlexyuonHwii kype

Ne

HaumMmenoBanue
pasjaesia /TeMbl
JTACHUILITAHBI

Conep:xanue

IJIEKTPUYECTBO




1.1.

ITOJIE HEITOJIBMXKHBIX
3APAJ10B B BAKYYME

Onextpuueckuid 3apsn. CBoilcTBa 3IEKTPUUECKUX 3apsiiOB.
3akoH coxpaHeHus 3apsana. Todyeunslil 3apsa. 3akoH KyoHa.

Onexrpuueckoe nose. HanpsykeHHOCTh 3JEKTPUYECKOTO MOJIS.
Cuna, neficTByroIas Ha 3apal B dJIeKTpuyeckoM nodje. [IpuHimn
CYyNEPNO3UIIUU TTOJIEH.

[ToTok BekTopa HampsbkeHHOCTH. Teopema ["aycca nnst BekTopa
HanpspkeHHOCTH. OOBbeMHasi, TOBEPXHOCTHass W  JIMHEHHas
wioTHOcTU 3apsnoB. [lone 3apsyKeHHBIX MHWIMHAPUYECKUX U
chepruecKux TOBEPXHOCTEH, IMOJIe OJHON W JIBYX IIOCKOCTEH.
[Tone 3apsxenHoro mapa. JlusepreHius BeKTopa Hanps>KeHHOCTH.
Teopema  T'aycca  mid  BEKTOpa  HANpPsDKEHHOCTH B
muddepennmanbHon hopme.

[lorenunansHOE noJie CHIL [Mupxynsauus BEKTOpa
HaMpsDKEHHOCTH  AJIEKTpUYEecKoro moiid. Teopema LUPKYJISIUU
BEKTOpa HANpPsDKEHHOCTH. PoOTOp BeKTOpa HaNpsKEHHOCTH.
Huddepenunansias GopMyIupoBKa MOTEHIUAIBHOTO — MOJIS.
[lorenuman. CBA3b MEXAy MNOTEHLUHUAJIOM U  BEKTOPOM
HaMpPsHKEHHOCTH. DKBUMIOTEHIIUATBHBIE TTOBEPXHOCTH.

DONEeKTpUUECKUH JUNOIb. ODJIEKTPUYECKUH MOMEHT JIUIOJIS.
[Torenumnan u mone aumosns. MOMEHT cuJ, JEHCTBYIOIIUX Ha
JUIOJb, U SHEPrusl IUIOJS BO BHEIIHEM 3JIEKTPUUECKOM IIOJIE.
Cuna, IeicTByIONIAs HA JUIOJb B HEOJHOPOIHOM TOJIE.

1.2.

T10JIE HEOABIDKHBIX
3APSIJIOB B
JIIDJIEKTPUKE

Husnextpuku. CTOpoHHUE M cBsi3aHHBIE 3apsiabl. [lomsipHble n
HENOJISIpHbIE MOJEKYNIbl. OJIEKTpUYEeCKas, OpPUEHTALMOHHAS M
HOHHAasA noJrsipu3anuu JUDJICKTPUKOB. HOJI?[pI/I?;OBaHHOCTI).
[Monspuzyemocts Moisekyn. Ilone B nusnextpuke. Makpo- u
MHUKpOCKONHUYecKoe moje. [[uanekrpuueckass BOCIIPUUMYHMBOCTD.
BekTtop anextpudeckoro cMmemenus. Teopema ['aycca s BekTopa
UIEKTPUUECKOrO CMeIIeHus. JlManeKTpruueckass MPOHHUIIAEMOCTb.
CBs13p MEX 1y OJIAPU3OBAHHOCTBIO M TOBEPXHOCTHOM MJIOTHOCTBHIO
CBA3aHHBIX  3apsAnoB. Teopema Taycca s Bekropa
MOJIIPU30BAaHHOCTH B HMHTErpainbHOil M auddepeHunanbHoOM
(dbopmax. YcnoBus BOSHUKHOBEHHSI 00bEMHBIX CBA3aHHBIX 3apsiIOB
B JUDJIEKTPUKE. Y CIIOBUS Ha TPaHUIIE pa3Jiena JBYX IUAIEKTPUKOB
W Ha IrpaHulC pa3aciia NpOBOJHUK-ANIJICKTPUK.

1.3.

IMTPOBOJHVKU B
SJIEKTPUYECKOM II10JIE

VYcnoBust paBHOBecHs 3apsoB B mHpoBojgHuke. Iloie BOmM3M
MMOBEPXHOCTU M BHYTPHU NpoBoAHMKA. Meton n3odpaxenuil. Cuna
n 10oTHOCTH ToKa. Hampsbkenue. 3akon Oma. CompoTuBieHHE
MPOBOAHMUKOB. 3akoH Oma B nuddepeHmaibHoi Gpopme.

ONEeKTpOeMKOCTb.  EMKOCTP ~ YEIMHEHHOro  NPOBOJHUKA.
Konnencaropsl. EMkocTe KoOHIeHcaropa. PopMysbl €MKOCTH
IUIOCKOTO, C(epruecKoro M HWIMHAPHYECKOTO0 KOHJIEHCATOPOB.
[lapaienbHoe U oceA0BaTENbHOE COETUHEHNE KOHIEHCATOPOB .

1.4.

OHEPT'UA
OJIEKTPUYECKOI'O ITOJIA

[loTrenumanpHas dSHeprus 3apsga B JJIEKTPUUYECKOM IIOJIE.
OHeprusa cuctemsl 3apsioB. CoOCTBEHHass PHEpPrUsi W SHEPrus
B3aUMOJEHCTBUSA. DHeprus anekTpuyeckoro nois. llnoTHocTs
SHEPTUU JIEKTPUUECKOTO MOJIS.

MAT'HETHU3M




2.1.

ITOJIE ITIOCTOSHHOI'O
TOKA B BAKYYME

B3aumopeiicteue  TokoB. MarnutHoe mnone — CBoiicTBa
MarHuTHOTO ToNs. MarnutHas wuHAyKous. Cuna JlopeHna.
[IpuHIUI cyneprno3uuu MarHUTHBIX IOJIEH.

3akon buo-CaBapa. Teopema ['aycca s BEeKTOpa MarHMTHOM
MHIYKUMH. JIMBEpPreHnus BEKTOpa MarHUTHOM MHayKuuu. Ilone
npsMoro Toka. [lone B neHTpe u Ha ocu KpyroBoro Toka. Teopema
O LUPKYJISUUHA BEKTOpAa MarHuTHOW nHAYKUMU. [lone conenonna u
topouga. 3akoH Ammnepa. KoHTyp ¢ TOKOM B OJHOPOJHOM H
HEOJHOPOJHOM MAarHWTHOM [OJIe: BpallaTeJIbHbIA MOMEHT,
SHEprus, CWiIa, JEHUCTBYIOIIAs] HAa KOHTYp B HEOJHOPOJHOM
MarHuTHOM noje. PaboTa mpu mepeMenieHnn KOHTypa ¢ TOKOM B
MAarHuTHOM HOJIE.

2.2.

MATI'HUTHOE IIOJIE B
BEIIECTBE

Marnetuku. Toku TPOBOAMMOCTH M TOKM HaMarHUYEHUs
(Monekynsipabie TOkM). Hamaramdennoctb. [lone B Marnermkax.
Teopema o UUPKYJISIUA BEKTOpa HaMarHMYeHHOCTH.
HamnpskeHHoCTs MarmuTHOro mnojis. Teopema O UUPKYJISALUA
BEKTOpa  HAIPSHKEHHOCTH.  MaruuTHas  BOCHPHUUMYHUBOCTD.
MarsuTHas MPOHUIIAEMOCTh. Y CJIOBUSI BOSHUKHOBEHHS 00bEMHBIX
TOKOB HaMarHW4Y€HHs. YCIOBUS Ha TpaHULE pas3jena JAByX
MarHeTHKOB.

MarauTHBIE CBOMCTBAa BellecTBa. MarHuToOMEXaHHMYECKHE
siBieHus. ['upomarautHoe oTHomieHue. OnbIT DUHIITEHHA | Je-
Xaaca. OnbIT bapHuTTa.

MarnuTHble MOMEHTBHI aToMOB U Mousiekysl. OnbiT LltepHa u

I'epnaxa.
Hua-, napa- u Qeppomarsetuku. llpuposa auamarmerusma u
IapaMarHeTu3Ma. DeppoMarHeT3M. OcHoBHas KpuBas

HaMarHuyeHus. MaruutHoe HacwieHue. ['ucrepesnc. OcratouHoe
Hamaranyenue. KospuutrusHas cuna. Maraurocrpukuus. [Ipupona
deppomarnerusma. Touka Kropu. Aatudeppomaraerusm.

2.3.

INEPEMEHHOE
OJIEKTPOMATHUTHOE
IIOJIE

SIBnenue osnexkTpoMarHuTHOM MHAYKIMH. OmnbiTr  @Dapazes.
[MpaBuno Jlenna. DJIC unaykuuu. [lotokocnemnnenue (MOTHBIN
MarHUTHBIN TIOTOK).

SBnenne camoumHaykiuu. WHAYKTHBHOCTB. MHIYKTMBHOCTBH
conenHoupa. IJIC camonnaykuuu. Bzanmuas nnaykuus. Bzaumnas
MHJIYKTUBHOCTB. TeopeMa B3auMHOCTH.

OHeprus MarHuTHOro nmnoss. Bs3aumuHas SHeEpruss TOKOB.
[110THOCTB HEPrUM MarHUTHOTO 1oJIs. PaboTa nepeMarHuuuBaHusI
(beppomarneTuka.

Buxpesoe anexkrpuyeckoe noue. Tok cmemenus. [1oaHbli TOK.
VYpaBHenne MakcBeiuia B UHTErpajibHOM U AuddepeHunaibHon
¢bopmax.

DIeKTpOMarHuTHeIE BOJIHBI. BOJIHOBOE ypaBHEHUWE. YpaBHEHHE
IIJIOCKOM DJIEKTPOMAarHUTHOM BOJIHBL. Bextop Ymosa-IloliHTHHrA.
HMMnynbsc 1 Macca 3JIEKTPOMAarHUTHOTO TTOJIS.

24.

OJIEKTPMYECKHUE
KOJIEBAHUA

CBoOosnHble  KonebaHMs B KOHType 0€3  aKTMBHOTO
COTIPOTHBIICHUSI. CBo0OoubIe 3aTyxaromme KOJIEOaHUS.
Jlorapudmuueckuii 1eKkpeMeHT 3aryxaHus. JloOpoTHOCTh KOHTYpa.
BrIHYXIeHHBIE dIIeKTpHUYECKhe KoleOaHus. Pe3oHaHCHBIE KPUBEIE
JUIsL HANIPSDKEHUS] M CHJTBI TOKA.




2.5.

T[MIEPEMEHHBIN TOK

KBazucranuonapusie Toku. [lepeMeHHBIN TOK, TEKyIUH depes
WHAYKTUBHOCTH. UHAYKTUBHOE cOpOTUBIICHHE. [[epeMeHHbIi TOK,
TEKyIIUH dYepe3 eMKOCTb. EmkoctHOoe conporusinenue. llens
IIEPEMEHHOTO TOKAa, COAEprKallas €MKOCTb, WHIYKTUBHOCTb U
AKTUBHOE COIIPOTHUBJICHHUE.

MomHocTh, BblAEHSEMAas B LENU  INIEPEMEHHOIO
JlercTByromue 3Ha4C€HUsI HAPSKEHUS U CHIIBI TOKA.

TOKa.

2.6.

JABWXXEHUNE
3APSKEHHBIX HACTHL] B
SJIEKTPMYECKUX 1N
MAT'HUTHBIX ITOJIAX

OTKIIOHEHUE 3apsDKEHHBIX YacTHL AJIEKTPUYECKUM  IOJIEM.
OTKIJIOHEHUE 3aPsSHKEHHBIX YaCTHUIl MAarHUTHBIM I0JeM. J[BH>KeHHe
3apsKEHHOW YaCTHILIBI B OJHOPOJHOM MAarHUTHOM HOJIE. Y I€JIbHBII
3aps.

Onpenenenne ynenpHOro 3apsana ayektpoHa. OnbeiT Tomcona.
OmneitT byma. Onpenenenue 3apsiaa anekrpoHa. OnsiT MuimkeHa.
DneMeHTapHbId 3apsa. OmnpeneneHue 3apsiioB MOHOB. Meton
napabon Tomcona. Macc-criekrorpad AcTtoHa.

Yckoputenu 3apsokeHHBIX yacTull. ['enepatop Ban-ne-I'paada.
berarpon. LlukinoTpoH.

Da3oTpoH.

2.1.

SJIEKTPMYECKUI TOK B
METAJUIAX U
HOJIYITIPOBOAHUKAX

Hocutenu 3apsina B Mmeramuiax. Mojenb cBOOOIHBIX 3JIEKTPOHOB.
[ToHsiTHE O KIACCUYECKOM SJIEKTPOHHOM TEOpUU METaJIJIOB.
Pacxoxnenne Mexay BBIBOJAMH KJIACCHUYECKOM BJIEKTPOHHOU
TEOPHH M ONIBITHBIMU (DaKTaMHu.

2.8.

SJIEKTPUMYECKUI TOK B
T'A3AX

HecamocrosTenbHbI 1 caMOCTOATENBHBIN Fa30BbINA Pa3psbl.
Wonunzanus u pekom6bunanus. HecamoctostensHbiil pazpsaa. Tok
Hacelenus. Tueromumii paspsan. Jlyrosoi paspsan. Mckposoit u
KOPOHHBIN pa3psiibl.

Hpaxmuuecxue/cejwunapcxue SAHAMUA

Ne

HaumMmenoBanue
pasjaesia /TeMbl
JTACHUILITAHBI

Conepxanue

SJIEKTPUYECTBO




1.1.

ITOJIE HEITOJIBMXKHBIX
3APAJ10B B BAKYYME

Onextpuueckuid 3apsn. CBoilcTBa 3IEKTPUUECKUX 3apsiiOB.
3akoH coxpaHeHus 3apsana. Touyeunslii 3apsa. 3akoH KyioHa.

OnexTpuueckoe nose. HanpsykeHHOCTh 3JEKTPUYECKOTO MOJIS.
Cuna, neficTByroIas Ha 3apal B dJIeKTpuyeckoM nodje. [IpuHimn
CYyNEPNO3UIIUU TTOJIEH.

[ToTok BekTopa HampsbkeHHOCTH. Teopema ["aycca nnst BekTopa
HanpsokeHHOCTH. OObeMHas, TOBEPXHOCTHAass W  JIMHEHHas
wiotHocTH 3apsnoB. [lone 3apsKeHHBIX NUIUHAPUYECKUX U
chepruecKux TOBEPXHOCTEH, IMOJIe OJHON W JIBYX IIOCKOCTEH.
[Tone 3apsxenHoro mapa. JlusepreHius BeKTopa Hanps>KeHHOCTH.
Teopema  T'aycca  mid  BEKTOpa  HANpPsDKEHHOCTH B
muddepennmanbHon hopme.

[lorenunansHOE noJie CHIL [Mupxynsauus BEKTOpa
HaMpsDKEHHOCTH  AJIEKTpUYeckoro moiid. Teopema HUPKYISIUU
BEKTOpa HANpPsDKEHHOCTH. PoOTOp BeKTOpa HaNpsKEHHOCTH.
Huddepenunansias GopMyIupoBKa MOTEHIUAIBHOTO — MOJIS.
[lorenuman. CBsA3b MeXAYy NOTEHUUAJIOM U BEKTOPOM
HaMpPsHKEHHOCTH. DKBUMIOTEHIIUATBHBIE TTOBEPXHOCTH.

DONEeKTPUUECKUH JTUINOIb. DJIEKTPUYECKUH MOMEHT JIUIOJIS.
[Torenumnan u mone aumosns. MOMEHT cuJ, JEHCTBYIOIIUX Ha
JUIOJb, U SHEPrusl IUIOJS BO BHEIIHEM 3JIEKTPUUECKOM IIOJIE.
Cuna, IeicTByIONIAs HA JUIOJb B HEOJHOPOIHOM TOJIE.

1.2.

T10JIE HEOABIDKHBIX
3APSIJIOB B
JIIDJIEKTPUKE

Jusnextpuku. CTOpoHHUE U CBsi3aHHBIE 3apsabl. [loisipHble u
HENOJISIpHbIE MOJEKYNIbl. OJIEKTpUYEeCKas, OpPUEHTALMOHHAS M
HOHHAasA noJrsipu3anuu JUDJICKTPUKOB. HOJI?[pI/I?;OBaHHOCTI).
[Monspuzyemocts Moisekyn. Ilone B nusnextpuke. Makpo- u
MHUKpOCKONHUYecKoe moje. [[uanekrpuueckass BOCIIPUUMYHMBOCTD.
BekTtop anextpudeckoro cMmemenus. Teopema ['aycca s BekTopa
UIEKTPUUECKOrO CMeIIeHus. JlManeKTpruueckass MPOHHUIIAEMOCTb.
CBs13p MEX 1y OJIAPU3OBAHHOCTBIO M TOBEPXHOCTHOM MJIOTHOCTBHIO
CBA3aHHBIX  3apsnoB. Teopema Taycca g Bekropa
MOJIIPU30BAaHHOCTH B HMHTErpalbHOM M auddepeHnnanbHoMl
(dbopmax. YcnoBus BOSHUKHOBEHHSI 00bEMHBIX CBA3aHHBIX 3apsiIOB
B JUDJIEKTPUKE. Y CIIOBUS Ha TPaHUIIE pa3Jiena JBYX IUAIEKTPUKOB
W Ha IrpaHulC pa3aciia NpOBOJHUK-ANIJICKTPUK.

1.3.

IMTPOBOJHVKU B
SJIEKTPUYECKOM IIOJIE

VYcnoBust paBHOBecHsl 3apsfoB B mIpoBojHuke. [lone BOIM3M
MMOBEPXHOCTU M BHYTPHU NpoBoAHMKA. Meton n3odpaxenuil. Cuna
n 10oTHOCTH ToKa. Hampsbkenue. 3akon Oma. CompoTuBieHHE
MPOBOAHMUKOB. 3akoH Oma B nuddepeHmaibHoi Gpopme.

ONeKTpOeMKOCTb.  EMKOCTP ~ YEIMHEHHOTrO  IPOBOJHHUKA.
Konnencaropsl. EMkocTs KoOHIeHcaTtopa. DopMyisbl €MKOCTH
IUIOCKOTO, C(epruecKoro M HWIMHAPHYECKOTO0 KOHJIEHCATOPOB.
[lapanienpHoe U ocIeA0BaTEIbHOE COETUHEHNE KOHIEHCATOPOB.

1.4.

OHEPT'UA
OJIEKTPUYECKOI'O ITOJIA

[loreHunanpHas dSHeprus 3apsga B DJJIEKTPUUECKOM IOJE.
OHeprusa cuctembl 3apsiioB. CoOCTBEHHass SHEPrHsi U HHEPrust
B3aUMOJEHCTBUSA. DHeprus anekTpuyeckoro nois. llnoTHocTs
SHEPTUU JIEKTPUUECKOTO MOJIS.

MAT'HETHU3M




2.1. |HOJIE IOCTOAHHOI'O B3aumopeiictBe  TokoB.  MaruutHoe moie  CBoiicTBa
TOKA B BAKYYME MarHuTHOTO ToNs. MarnutHas wuHAyknus. Cuna JlopeHna.
[IpuHUUI cyneprno3uuuy MarHUTHBIX IOJICH.

3akon buo-CaBapa. Teopema ['aycca s BEeKTOpa MarHMTHOM
MHIYKUMH. JIMBEpPreHnus BEKTOpa MarHUTHOM MHayKuuu. Ilone
npsMoro Toka. [lone B neHTpe u Ha ocu KpyroBoro Toka. Teopema
0 LUPKYJSILUU BEKTOpa MarHuTHOW nHAykuuu. Ilone conenonna u
topouga. 3akoH Ammnepa. KoHTyp ¢ TOKOM B OJHOPOJHOM H
HEOJHOPOJAHOM MAarHUTHOM IIOJIE: BpallaTelIbHbIi MOMEHT,
SHEprus, CWiIa, JEHUCTBYIOIIAs] HAa KOHTYp B HEOJHOPOJHOM
MarHuTHOM noje. PaboTa npu nepeMenieHnu KOHTypa ¢ TOKOM B
MAarHuTHOM HOJIE.

2.2. |MAIHMTHOEIIOJIE B Marneruku. TOKM TPOBOAMMOCTH H TOKH HaMarHUYEHUs
BEIECTBE (MonexynsipHble Toku). Hamarauuennocts. Ilone B Marnerukax.
Teopema 0  UMPKYISIUMM ~ BEKTOpa  HaMarHMYEHHOCTH.
HamnpsixeHHOCT, MarHutHOro mnons. Teopema O IUPKYJIALMA
BEKTOpa  HANpsHKEHHOCTH.  MarHuTHas  BOCIPUUMYHMBOCTb.
MaruuTtHas NpOHUIIAEMOCTb. Y CJIOBHSI BOBHUKHOBEHUSI 00bEMHBIX
TOKOB HaMarHW4yeHUs. YCIOBUS Ha TpaHMILE pasjena ABYX
MAarHeTUKOB.

2.3, [IIEPEMEHHOE SBnenue osnexkrpomarHuTHoM wuHAyKuuH. Onweir  Dapanes.
SJIEKTPOMATHUTHOE [IpaBuno Jlenna. DJIC unaykuuu. I[lotokocnemnnenue (MOTHBIN
HOJE MarHUTHBIN MOTOK).

SABnenune camouHAykiuu. WHAYKTUBHOCTH. WHAYKTUBHOCTH
conenHouga. IJIC camonnaykuuu. Bzaumuas nnaykuus. Baumuast
WHJYKTUBHOCTb. TeopeMa B3auMHOCTH.

OHeprus MarHuTHOTO Tmoys. B3aumHas oSHeprus TOKOB.
[TnoTHOCTH HEprUM MarHUTHOTO 1OJIsl. PaboTa mepemarnnuuBanus
(beppomarHeTuka.

Buxpesoe snexkrpuyeckoe nosue. Tok cmemienus. I1onHsiii TOK.
VYpaBHeHne MakcBeiuia B MHTETrpajibHOM U aAud@epeHunaibHon
¢bopmax.

DneKTpOMarHuTHHIE BOJIHBI. BollHOBOE ypaBHEHHE. Y paBHEHUE
IIJIOCKOM DJIEKTPOMAarHUTHOU BOJIHBL. Bexktop Ymosa-IloliHTHHrA.
WMnynbe 1 Macca 3J1eKTPOMarHuTHOTO MOJISL.

2.4. |ABMKEHUE OTKIIOHEHHE 3apsSHKEHHBIX YacTHUI] D3JEKTPUYECKUM  IOJIEM.
3APSDKEHHBIX YACTHL B | Orgomenne 3apskeHHBIX 9aCTHI MATHATHBIM TOJIeM. JIBHKEHIE

DJEKTPUYECKUX U o y o
MATHITHBIX TOJLSIX 3apsHKEHHOU YaCTHIIBI B OJHOPOJIHOM MarHUTHOM IoJie. Y IeIIbHBIH
3apsig.

5. IlepeyeHb Y4eOHO-METOAUYECKOr0 o0ecmeveHHs] ISl CAMOCTOAATENbHO PadoThI
00y4arImuxcs no JUCUMUIIIMHE

1. ['ypOuy A.®. Metoanueckue yka3aHus K BHIIOJHEHHIO JIA0OpAaTOPHBIX padboT
no kypcy «O0mas ¢pusuka».-O0uunck: UATI, 1999

2. [".I".3mopoBueBa, A.Il.Mapkun, B.C.Mactepo JlabopaTopHbIii IPaKTUKYM IO
Kypcy «O06mast puzukay pasznen «nekrpuaectBo», Oouuack MATI, 2005

3. A.®. I'ypbuu JIabopaTopHbIid MPAKTUKYM IO Kypcy «O01mast pusukay pasuen
«OQneKTpuuecTBO U MarHetTusm» - M.: HUAY MUOU, 2014

6. @DOoHI OLEHOYHBIX CPEACTB /JJs TMPOBeJeHUs] NPOMEKYTOYHOH AaTTecTaluH
o0yyaromuxcst 1o AUCHUIIHHE



6.1. Ilacnopm ¢honoa ouenounvix cpeocme no OUCUUNIUHE

Ne n/m Kontpoaupyembie pa3aeibl Koa konTpoaupyemoii HaumenoBanme
(TeMbl) TUCHHUIIMHBI (Pe3y/IbTATHI | KOMIETeHINH (UM €€ yacTH) /|  OleHOYHOI0 CpecTBa
1o pasjaeiam) U ee (hopMyJHpPOBKA
Texymmii KOHTPOJIb, 3 ceMecTp
1. DJeKTPUYECTBO OIIK-1 KomnokBuym
2. Maruetusm OIIK-1 KoutponbHas pabora
IIpomeKyTOYHBINH KOHTPOJIb, 3 ceMecTp
| DKx3ameH ‘ OIlK-1 | bunetst
Bcero:

6.2. Tunogevle KOHMPOJIbHBIE 3A0AHUS UTU UHbIE MAMEPUAIIbL, HEOOX00UMBbLE O]11 OUCHKU
3HAHUIl, YMEHUIl, HABLIKOE U (UU) ONbIMA OeAMEeNbHOCHU, XAPAKMepu3youjue Imansl
Gopmuposanun KomnemeHnyuil 8 NPoyecce 0C60EHUs 00PA306aAMETbHOU NPOZPAMMbBL

6.2.1. Ix3amen
a)TUIIOBBIE BOIIPOCHI - 00pas3ell;

3-uit cemecmp «9Jlel<mpultecm60 U MacHemuim))

1. [lonsTe ToueuHoro 3apsna. 3akoH Kynona. 3aBUCMMOCTb CHIIBI OT PACcCTOSIHUS. 3aBUCUMOCTD CUJIBI OT
BEJIMYUHBI 3aPsI0B.

2. HanpspxkenHocts snektpudeckoro mnoss. [Ipunnun cyneprno3uiuu. [lone cucTteMbl TOYEUYHBIX 3apsJiOB.
[Tone cucremsl pacnpeIeICHHBIX 3apsI0B.

3. Teopema Octporpanckoro-I"aycca. [Tomne 3apspkeHHOM MOBEPXHOCTH.

4. JluBepreHumsi nsnekTpuueckoro mnoiss. llorpaHudyHoe yciaoBUE [UIsi HOPMAJIBHBIX COCTABIISIFOLIUX
HaIPsHKEHHOCTH.

5. Pabora cun anekrpuueckoro mons. Teopema Ctokca. IlorpanudHoe ycnoBue sl TaHTEHUIUATbHBIX
COCTAaBJISIFOIITUX HAMPSKEHHOCTH.

7. DNEKTPUUECKU JUMOIb U €ro Molie (MIOTEHINAN, HaPSKEHHOCTh, YPAaBHEHHE CUIIOBBIX JIMHH).

8. Cuia 1 MOMEHT CHUJIbl, IEHCTBYIOIIME HA AUIOJIb BO BHEIIIHEM IIOJIE.

9. DrexTpocTaTMUecKoe IoJie MNpU HAIMYMKA NPOBOJHUKOB: MOHSATHE MPOBOJHHUKA, MaTE€MaTUYECKas
(hopMyIIMpPOBKa 3aKOHA COXPAaHEHUS 3aps]1a, MUKPOCKOITUYECKOE M MAaKPOCKOIIMYECKOE M0JIe, HAPSYKEHHOCTh
I0JIs1 BHYTPU MIPOBOJIHUKA.

10. Dnextpuyeckoe o€ BOJIM3M TOBEPXHOCTH MPOBOAHMKA. [lOBEpXHOCTHas IUIOTHOCTH 3apsaa Ha
HCKPUBJICHHBIX MOBEPXHOCTsX. [IpoBoAsIINE SKpAHBI.

11. Teopema 0 eTMHCTBEHHOCTH pelieHus ypaBHeHus Jlamnaca. Meroa n3o00paxeHui.

12. EMKoCTh yeAMHEHHOTO TmpoBoJHMKA. CuHcTeMa MPOBOJHMKOB: TMOTEHIHUAIbHBIE M E€MKOCTHBIC
koa¢dunmenTsl. [Ipumeps.

13. [lonsitue o koHaeHcarope. [Ipumepsl BEIUMCIEHUS] EMKOCTEH KOHAEHCATOPOB.

14. DHEprus 37IEKTPOCTATUUECKOTO B3aUMOJICHCTBUSI CHCTEMBI TOYEUHBIX 3apsiaoB. O000IIeHne Ha ciTydai
HETMPEPBIBHOTO pacnpeneneHus 3apa1oB. [ [pumepsl: sHeprust ToueyHOro 3apsia U AUNOJIA BO BHEIIHEM IOJIE,
HEMOCPEACTBEHHBIN pacyeT AIEKTPOCTATUYECKOM SHEPTUHU 3apsKEHHOT0 KOH/IEHCATOopa.

15. BeiBoA BbIpakKeHUs AJ11 SHEPTUH IEKTPOCTATUYECKOTO MoJisl. [ITOTHOCTD SHEPTUM 31EKTPOCTATUUECKOTO
nosist. [IpumMepsl: TosTHast SHEPTHSI CHCTEMBI IBYX TOYCUHBIX 3aps0B, SHEPTHS CUCTEMBI POBOTHUKOB.

16. Onpenenenue auirnekTpuka. Ero cBOMCTBa M XapaKTEPUCTHKU: JIEKTPUUECKUN TUNOJIBHBIA MOMEHT
MOJIEKYJIbI, MIOTEHIMAII ITOJISI 3JIEKTPOHEUTPAIIBHOM MOJIEKYJIbI, BEKTOP MOJISPU3ALNN TUIIEKTPHUKA.

17. I[loTeHuan 3aeKTPOCTAaTUYECKOTO MOJIs IPU HATMYUU TUIICKTPUKOB.

18. TlonmsapuzyemMoCTh IUAJIEKTpHUKA. BEKTOp 3JIEKTPUYECKOro CMELIeHHs. ['paHWYHbIE YCIOBUA IS
AIEKTPUUYECKOTO MOJIS MPU HATUYHUH TUAIEKTPUKOB.
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19. OcHOBHBIE ypaBHEHUS 3JIEKTPOCTATUKU IIPU HAJIIMYUM JUIIEKTpUKOB. HermocpencTBeHHslil pacyeT nmoss
IIPY HAJIMYXN OJHOPOJHOTO IUAJICKTPHKA.

20. Cs3p MEXAy JOKAJBHBIM M BHEUIHUM IIOJIEM B JUIJICKTPUKE: MUKPO- U MAaKPOCKOIMUYECKUE 3HAUCHHUS
(Gu3MYeCKUX BEIMYUH, YCPEJHEHHE MHUKPOCKOIMYECKOro TOJs B  JUAJIEKTPUKAX, BbIUUCICHHE
HaIPsHKEHHOCTH JIOKAJIbHOTO 1oJist (moctpoenue Jlopenua).

21. HenonsipHbie TUAJICKTPUKH.

22. IlonsipHble TUANEKTPUKH.

23. DHeprus IEKTPOCTATUYECKOTO OIS B JUNIEKTPUKAX.

24. IIpeoOpa3oBaHus SHEPTUH, CBA3AHHBIC C MTOJISIPU3AIUEH UAIICKTPUKA.

25. Cuiibl ACUCTBYIOIIME HA TUAJIEKTPUK B DJIEKTPUUECKOM II0JIE.

26. TBepaotenbHble TUAIEKTPUKH. [Ibe303ddexT (mpsimoii u 0OpatHbIit). [TuposnexkTpudecTro.

28. DnexkTpuyeckoe moJie BHYTpU npoBoAHMKA. [ImoTHOCTh TOKa. 3akoH Oma. [loTeHuuman mosst BHyTpH
MPOBOJHUKA C TOKOM. 3akoH J[xoyns-Jlenua.

29. CropoHHHE AIEKTPOABIKYIIME CHiIbl. 3akoH Oma g monHoil nenu. [IpaBuna Kupxroda mis neneit
IIOCTOSIHHOT'O TOKA.

38. Pa3Butue mnpexacraBieHuil o Marierusme. BekTop mHAykuMM MarHuTHoro noss. 3akoH buo-Casapa-
Jlannaca. 3akon Amnepa.

39. TeopeMa 0 HMPKYJISIMHA BEKTOPA MAarHUTHON MHAYKIUH (MHTErpasibHas u auddepenuuansras Gopma).
Teopema 0 moToke BEeKTOpa MArHUTHOM MHAYKLUH (MHTErpaibHas U tuddepeHiuanbias Gopma).

40. BekTOpHBIN MOTEHIHAI: OTIPEIeICHUE, KAIMOPOBKA, ypaBHEHHUE JJIs1 BEKTOPHOTO IMMOTEHINAIIA, BEKTOPHBIH
MOTEHIMAJ 110JI1 00BEMHBIX U MPSIMOJIMHEHHBIX TOKOB.

41. MarauTHoOE 110JI€ 3JIEMEHTapPHOT0 KOHTYpa ¢ TOKOM. [IoHATHE MarHUTHOIO MOMEHTA.

42. Cnna 1 MOMEHT CUJIbI, ICUCTBYIOIIME HA MATrHUTHBIM MOMEHT B MAarHUTHOM IIOJI€.

43. MarHuTHOe I0JIe B BEUIECTBE: MEXAaHM3Mbl HAMATHUYMBAHMS, MMOHSATHE HaMarHUYEHHOCTH BELIECTBA,
00bEMHBIE U IOBEPXHOCTHBIE MOJIEKYJIIPHbIE TOKH, TEOPEMA O HUPKYIALNUN BEKTOpa HAMAarHUYEHHOCTH.

44. Hanpsi>keHHOCTh MarHUTHOTO TOJIs, TPAHUYHBIE YCJIOBUS JIJIs1 MATHUTHOTO T10JISL.

45. JlnaMarseTusM: JIapMopoBa MPENecchs, AMaMarHuTHasi BOCHIPUMMYHBOCTD.

46. [TapamaraeTusm.

47. deppomMarHeTu3M: OCHOBHBIE CBOMCTBa (peppOMarHeTHKOB, 0OMEHHOE B3auMojencTBue, 3akoH Kropu-
Beiicca. AaTrdeppoMarueTusm.

48. IHayKIMs TOKa B ABMXKYIIMXCS IPOBOJHUKAX. 3aKOH 2JIEKTPOMAarHUTHOM MHAYKLIMY B UHTETPAJIbHON U
muddepennnanbHol hopmax. BuxpeBoe anekTpuyeckoe mnouie.

49. Tlonstue 00 UHAYKTUBHOCTH U B3aUMHOW MHIYKLIMHU. DHEPrus MarHuTHoro nois. IlnoTHocTs sHEprun
MarHMTHOT'O TOJIS.

50. Tok cmemennsa. Cucrema ypaBHeHu Makcsea.

51. 3akoH coXpaHEHUsl FHEPTHUH [Tl DJIEKTPOMarHuTHoro nojisi. Bexrop Ymosa-IloiiHTHHrA.

54. IlocnenoBarenbHbIN KoJaeOaTeIbHBINA KOHTYP.

0) Kputepun onieHNBaHUs KOMIIETEHIUH (PE3YIbTaTOB):
OTAMYHO/XOPOIIO/YOBIETBOPUTEIHLHO/HEYIOBIETBOPUTEIIHLHO

B) OrnucaHue mKajabl OICHUBAHMUS:

Onenka Kpurepun onieHkn

CTyneHT 101KeH:

— MPOJEMOHCTPUPOBATh ITyOOKOE M MPOYHOE YCBOCHUE 3HAHUI
MIPOrpaMMHOT0 MaTepHaa;

OtnnuHO — MCUEPIIBIBAIOLLE, ITOCJIEI0BATENBHO, TPAMOTHO U JIOTUUECKU CTPOITHO
3640 M3JI0KHUTH TEOPETUICCKUI MaTepHal;

— NMpaBWIBHO (HOPMYIIHPOBATH ONPEIEICHUS;

— MPOJEMOHCTPUPOBATh YMEHUS CAMOCTOSITETIbHON pabOThI C IUTEPATYPOi;
— YMETBh C/I€NaTh BBIBOJBI 10 U3JIara€MOMY MaTepHaiy.

CTyaeHT 10J1KeH:

— MPOJAEMOHCTPUPOBATH JOCTATOYHO MOJHOE 3HAHHE IPOrPaMMHOTO
MaTepHana,

Xopouio
30-35
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— IPOJIEMOHCTPUPOBATH 3HAHUE OCHOBHBIX TEOPETUUECKUX TOHSTHIA;
JIOCTATOYHO IOCJIEJOBATEIbHO, TPAMOTHO M JIOTHYECKH CTPOMHO U3j1araTh
MaTepual;

— IPOJAEMOHCTPUPOBATh YMEHHUE OPUEHTUPOBATHLCS B JIUTEPATYPE;

— YMETb C/IeNaTh 10CTATOYHO OOOCHOBAHHBIE BHIBOJIBI 110 U3JIaraEMOMY
MaTepuany.

Y IOBIETBOPUTENBHO |— IMOKA3aTh 00IIee BiIaICHUE TOHATUHHBIM allliapaToM TUCIUTUTHHEI;
24-29 — YMETh CTPOUTH OTBET B COOTBETCTBUH CO CTPYKTYpPOH H3JIaraeMoro
BOIIPOCA;

CTyaeHT 10J1KeH:
— IPOJEMOHCTPUPOBATH O0IIee 3HAaHHE U3y4aeMOro MaTepuaa;

— 3HaTh OCHOBHYIO PEKOMEHAYEMYIO IPOrpaMMOi yU4eOHYIO JTUTEPaTypy.

HeynosnerBopurensHo
23 ¥ MEHBIIIE

CryneHT 1eMOHCTPHpYeT:

— HE3HAHME 3HAYUTEIbHON YaCTH POrPAMMHOI0 MaTepuana;

— He BJIaJICHUE TOHATUIHBIM almnapaToM JUCLUILIMHBL,

— CYIIECTBEHHbIE OIIMOKH MPU U3T0KEHUN YIeOHOTO MaTepHrana;

— HEYMEHUE CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTYPOM H3JaraeMoro
BOIIPOCA;

— HEYMEHHUE JIeJaTh BbIBOJBI 110 U3JIarA€MOMY MaTepuaiy.

6.2.2. Konnokeuym:

a) TUIIOBBIE BOIIPOCHI - 0Opaszell:

Pazoen «Inekmpuuecmeo)

NoookrwdPE

2

10.
11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.

[Tone HenoaBMKHBIX 3apsiioB. 3akoH KynoHa. HanpsykeHHOCTh 3JIEKTPUYECKOTO MOJIS.

DHeprust MMEKTPUIECKOro moJjsi. [[TOTHOCTh YHEPTUHU ANEKTPHUIECKOTO TOJIS.

[ToTenuuman. DHeprust B3aMMOAEHCTBUS CUCTEMBI 3apsJI0B.

JluBepreHiys BeKTopa HampsHKEHHOCTH JIEKTPUYECKOTO TOJIA.

PaGora cun sanekrpocrarnyeckoro nods. L{upkymnsius BeKTopa HanpsyKEHHOCTH AIEKTPUYECKOTO OIS,
OnektpoemkocTh. Konnencarop. EMKOCTh M10CKOTO KOHIEHCATOPA.

Onektpuueckuil 1unoisb. [lone qunons. MoMeHT cuil, AEMCTBYIOIIMX HA AUIMOIb. DHEPIUs AUIOJISA BO
BHEIIIHEM DJICKTPUYECKOM TIO0JIE.

DneKTpoeMKOCTh. EMKOCTB cheprueckoro u HUIMHAPUIECKOTO KOHACHCATOPOB.

JunnnekTpuky B deKTpudeckom node. [lomsapuzyemocts Mosiekyi. Bektop momsipuszanuu.
DnekTpoeMKocTh. [lapannenbHoe v mocaeaoBaTelIbHOE COETMHEHUE KOHAEHCATOPOB.

[Monspuzanus quanexTpuka. JudaekTpudeckas MpOHUIIAeMOCTh. BEKTOp AJIEKTPHUUECKOTO CMEIICHHS
[IpoBOIHMKHM BO BHEIIHEM 3JIEKTPUUECKOM ToJIe. Y CIOBHUS paBHOBECHS 3aps0B B nmpoBoaHMKe. [lomne
BOJIM3H MMOBEPXHOCTH U BHYTPH MPOBOTHUKA.

[ToTok BekTOpa HANPsIKEHHOCTH 3eKTpruyeckoro nois. Teopema ["aycca.

DHeprusi CUCTEMBI 3apsA0B. DHEPTHUS 3apsHKCHHOTO MPOBOHUKA.

VYcnoBust Ha TpaHulle IBYX JIUAJIEKTPUKOB

JluBepreHius BEeKTopa JIEKTPUIECKOTO CMETIICHHS.

VYcnoBus Ha TpaHUlIe IBYX IUAJIEKTPUKOB.

3akon Oma. 3akon Oma B auddepennnansHoi hopme.

[Tone 3apsKeHHBIX OJIHOM U ABYX IJIOCKOCTEH.

[Tone HenmoABMKHBIX 3apsioB. 3akoH KynoHa. HanpsykeHHOCTh 3JIEKTPUYECKOTO MOJIS.
Dnektpuueckuil nunons. [lone aumnons.

[Tone 3apsKEeHHBIX OJTHOW U JIBYX MJIOCKOCTEH.

PaGora cun anekrpocrarnyeckoro nodst. L{upkymnsius BeKTopa HanpsHKEHHOCTH SIEKTPHYECKOTO MOJIS.
OHeprus EKTPUIECKOro nojs. IIMoTHOCTE S3HEPrun ANEKTPUIECKOro MOJIs.

MomeHT cuit, JeHCTBYIONIMX Ha AUIOIb. DHEPTUS IUIIONSA BO BHEITHEM JIEKTPUUECKOM II0JIE.

[Tone 3apsKeHHBIX OJTHOW U JIBYX IJIOCKOCTEH.

VYcnoBus Ha TpaHULIE BYX IU3JIEKTPUKOB.
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28. DHeprus CUCTEMBI 3aps10B. DHEPTHs 3apsSKEHHOTO MTPOBOIHUKA.

29. Tlone 3apsHKEHHBIX OJTHOM M IBYX TUIOCKOCTEH.

30. [Tone HemoaBMKHBIX 3apsioB. 3akoH Kynona. HampspkeHHOCTh 3J€KTPUYECKOTO MOJISY.
31. [loTok BeKkTOpa HaPSXKEHHOCTH AJIeKTpuyeckoro noist. Teopema "aycca.

32. DnexTpoeMKocTh. EMKOCTB Chepruieckoro u MUIMHAPHIECKOTO0 KOHISHCATOPOB.

33. luanexTpuku B 3aekTpudeckoM mnoe. [lonspusyemocts Monekyn. Bekrop nossipuzanum.
34. DnexTpoeMkocTs. [lapaienbHoe U OCIe0BATEIbHOE COSIMHEHNE KOHICHCATOPOB.
35. [lone 3apsKEeHHBIX HUJIMHAPUUYECKUX U C(hepruuecKuX MOBEPXHOCTEH.

36. JluBepreHuus BEKTOpa IEKTPUUECKOrO CMELCHMSL.

37. luBepreHus BeKTOpa HAMPsKEHHOCTHU 3JIEKTPUYECKOTO TTOJIS.

38. DHeprus cucTeMsl 3aps10B. DHEPrHs 3apsKEHHOTO ITPOBOIHUKA.

39. IIpoBOTHUKH BO BHEITHEM DJIEKTPUUICCKOM I10JI€. Y CIIOBUS PABHOBECHS 3apsiioB B mpoBoaHuKe. [Tome

BOJIN3M IOBEPXHOCTU M BHYTPH NIPOBOJHUKA.
40. JIuBepreHuus BEKTOpPa HAPSHKEHHOCTH HJIEKTPUUYECKOTO TTOJIA.
41. DHeprus cUCTEMbI 3apsiJIOB. DHEPTHs 3apsKEHHOTO ITPOBOIHUKA.
42. CBs13p MEXIy BEKTOPOM MOJSPU3ALNUHN U TOBEPXHOCTHON TUIOTHOCTBIO CBSI3aHHBIX 3aPs/IOB.
43. Tepema ["aycca 1 BEKTOpa HANpsHDKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

44. PabGoTa CHII 3JIeKTpOCTATHUECKOTO 1Moutst. L{upKynsanus BeKTopa HanpsHKEHHOCTH AJIEKTPHYECKOTO TTOJIS.

45, 9Hepr1/1;1 QJICKTPHUUYCCKOI'O ITO0JIA. IInoTHOCTH OHCPI'U JICKTPHUUYCCKOI'O ITOJIA.

0) Kputepuu orieHuBaHUSI KOMIETEHIIUM (PE3YyIbTATOB):

— YPOBEHb OCBOEHUS 00yJarouMcsl MaTepuaa, MpeayCMOTPEHHOTO Y4eOHOU TPOrpaMMoi;
— YMEHHE 00Yy4aroIIerocsi UCIOJIb30BaTh TEOPETUUECKIE 3HAHUS TIPU BBHITTOJIHEHUH 33/ IaHUM U

3aJ1a4;
— 000CHOBaHHOCTb, YETKOCTb, KPATKOCTb M3JIOKEHUS OTBETA.

B) Omnrcanue IKaabl OIEHUBAHUS

OTMeTKa «oTINYHOY» (B 6ayutax ot 27 o 30) ctaBuUTCS, eciu:

— M3YUYCHHBIM MaTepHall U3JI0KEH MOJTHO, ONPE/ICTICHUS IaHbl BEPHO;

— OTBET MOKa3bIBACT MIOHUMAaHUE MaTepUasa;

— 00yuaromnuiics MOXeT 000CHOBATh CBOU CYXKACHUS, MPUMEHUTh 3HAHUS HA MTPAKTUKE,
MIPUBECTH HEOOXOUMBIC TTPUMEPHI, HE TOIBKO 10 YICOHUKY M KOHCTICKTY, HO U
CaMOCTOSATENIbHO COCTABJICHHBIE.

OT1MmeTKa «xXopoio» (B 6ayuiax ot 22 10 26) CTaBUTCS, €CIIU:

— U3YYEHHBIN MaTepuai U3J0KeH JOCTATOYHO IMOJTHO;

— TIPY OTBETE JOMYCKAIOTCS OMIMOKH, 3AMUHKH, KOTOPBIE 00YJArOITUIICS B COCTOSTHUH
HCIIPaBUTh CAMOCTOSITEIILHO TIPH HABOISAIINX BOTIPOCAX;

— 00y4Jaronuiicst 3aTpyIHIETCS C OTBETaMU Ha 1-2 JOMOJTHUTENBHBIX BOMPOCA.
OTMeTKa «y10BJIETBOPUTEILHO» (B Oayax oT 18 1o 21) cTtaButcs, eciu:

— MaTepHuall U3JI0KEH HETIOJIHO, C HETOYHOCTSIMH B OTIPEICIICHUN TTOHSATUHN WK
(bOpMYITUPOBKE OTPEICIICHHI;

— MaTepHall U3JIaraeTcsi Hemocle0BaTENbHO;

—00y4arnuics He MOXKET JIOCTATOYHO IITyOOKO U JJOKa3aTelbHO 000CHOBAaTh CBOU
CY)KJIEHUS U TIPUBECTH CBOU TIPUMEDHI;

—Ha 50% DONOJHUTENBHBIX BOITPOCOB JaHbl HEBEPHBIE OTBETHI.

OTMeTKa «HEYA0BJIEeTBOPUTENbHO» (B Oayutax ot 0 1o 17) ctaButc, eciu:

— IIPY OTBETE OOHAPYKUBAETCS MOJIHOE HE3HAHUE U HETTOHUMAHUE U3y4aeMOoro MaTepuarna;
— MaTepHaJl U3JIaraeTcsi HEYBEPEHHO, OECTIOPSIOYHO;

— JIaHbI HEBEpHBIE OTBETHI Oosiee ueM Ha 50% MOMOIHUTETBHBIX BOTIPOCOB.
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6.2.3. KourposbHas padora :

a) TUMIOBBIE 3aJIaHKsI- 00pa3ell;

1.

10.

11.

12.

13.

14.

JIBa npsAMOJIMHENHBIX AJTMHHBIX IPOBOJHUKA PACIOI0KEHbI MapaJlIeNIbHO JIPYT ApYTY Ha pacctosiHuu d =
10 cm gpyr ot apyra. Ilo mpoBognukam TekyT Toku 11 = 5 A u [2 = 5 A B NpOTHUBOIOIOKHBIX
HarpaBieHusAx. Haliiure yncinoBoe 3HaU€HHWE W HAIIpaBJICHUE BEKTOpa MHAYKUMU B MarHuTHOrO noss B
TOUKE, Haxos1encs Ha paccTogHuU 1l =12 = 10 cM 0T Ka)kA0ro NpOBOAHMKA.

DJIEKTPOH, UMEIOIIUNA CKOPOCTh V = 8-108 cM/c, BIIETaeT B OJTHOPOJHOE MAarHUTHOE IOJIe C MHAYyKIuel B
= 3,14-10% T nox yriom a = 30° x Bektopy B. Onpenenute paguyc R u mar h BUHTOBO# 1MHUH, TO
KOTOpO# OyJIeT IBUraThCs JIEKTPOH.

Anbda-gyacTuiia mpouuia yCKopsomnyto pazHocts noreniuanos (U=14 B u Bierena B CKpelICHHBIE 110/
npsambIM yriom anekrpudeckoe (E=10 kB/m) u marautnoe (B=0,1 Tn) nons. Haiitu oTHOmeHue 3apsna
anb(ha-gyacTHIbI K €€ Macce, eClii, ABUTasiCh MEPIIEHANKYIIPHO 0OOUM TOJISIM, YaCTHIIA HE HCIIBITHIBACT
OTKJIOHEHHU OT IPSIMOJINHEWHON TPACKTOPUH.

B ogHOpOIHOM MarHMTHOM I0JIe, UHAYKIMS KoToporo B = 5 Tu, Bpamaercst ctepxeHb JUIMHON = 1 M €
MOCTOSIHHOM YTIIOBO# ckopocThio @ = 20 paa/c. Ock BpalieHus NepreHIUKYIsIpHa CTEPHKHIO, TPOXOIUT
yepe3 ero KOHel U rnapajuieibHa CHIIOBBIM JIMHUAM MarHuTHoro nossi. HaliquTte pasHOCTh MOTEHIMAIOB
(60 — ¢c) , BO3HUKAIOIIYIO MEXTy KOHLIAMHU CTEPKHSI.

B ogHoponHoM Marauroctatuueckom moisie ¢ uHaykuueil B = 0,1 Tin paBHoMepHO Bpalaercs pamka,
coaepxkamas N = 1000 ButkoB, ¢ yactrorod n = 10 I'u. Ilnomans pamku paBaa S = 150 cM?. Onpenenure
MrHOBeHHOE 3HaueHne DJIC MHIYKIUY 1 € , COOTBETCTBYIOIEE YIIIy IMOBOpOTa pamku o = 30°, rme o —
yroia Mexay BekTopaMu B u n, a Takke MmakcumaiibHOe U cpefHee 3HaueHus: J/1C 3a MUHUMallbHOE BpeMst
T , B TEYEHHE KOTOPOrO MArHUTHBIM MOTOK, NPOHU3BIBAIOIIMKA pPAMKYy, HM3MEHHUTCS OT HYJs J0
MaKCUMaJIbHOTO 3HAYEHHUS.

Onpenenutb MarHUTHYIO UHAYKLHIO B 10JIs, CO3/1aBa€MOT0 OTPE3KOM OECKOHEYHO JJIMHHOTO MPSMOTo
MIPOBOJIA, B TOUKE, PaBHOYAAJEHHON OT KOHIIOB OTpe3Ka M HaxoJsieics Ha pacctostHuu 0 = 20 cM oT
cepenunsl ero. Cuia Toka |, Tekyriero mo mpoBosy, paBHa 30 A, miuHa | oTpeska pasHa 60 cm.

[To npoBOAHUKY, COTHYTOMY B BUJI€ KBaJPaTHOW PaMKH CO CTOPOHOM AnMHOM a = 10 cM, TedeT TOK CHIION
| =5 A. Onpenenutb MarHUTHYO UHIYKIUIO B mons B ToUuke, paBHOYJaI€HHON OT BEPIIMH KBajpaTa Ha
paccTosiHue, paBHOE JUIMHE €0 CTOPOHBI.

HaiiTn MarHuTHy10 MHAYKIMIO B IEHTPE TOHKOI'O KOJIbLIA, 10 KOTOpoMy uaeT Tok cuioi | = 10 A. Paguyc
R konbia paBeH 5 cm.

ITo 0OMOTKE OUEHB KOPOTKOH KaTyIKH paaunycoM R = 16 cm teuet Tok cwioit I= 5 A. Ckonbko BUTKOB N
MIPOBOJIOKM HaMOTAaHO Ha KaTYIIKYy, €CITU HampsyKeHHOCTh H MarHuUTHOTO 1o B ee neHTpe pasHa 800
A/M?

ITo npsiMoMy GecKOHEYHO AJTMHHOMY MPOBOAHUKY TedeT TOK cuwioit | = 50 A. OmnpenenuTs MarHUTHYIO
VHIYKIHWIO B B TOUYKE, yIaJEHHON Ha pacCTOSHUE I' = 5 CM OT NPOBOJHUKA.

JIBa IIMHHBIX apaIeNbHBIX IPUBO/1a HAXOASATCS HA PACCTOSIHUU I =5 cM 0JIiH OT apyroro. [1o npoBogam
TEKyT B MPOTHBOTMOJOXXHBIX HANpPABICHHUSAX OAMHAKOBbIe Toku cwiod | = 10 A xaxngsni. Haiitu
HaMpPsKEHHOCTh H MarHUTHOTO TOJIS B TOYKE, HAaXOAIIelcs Ha paccTosSHUU Il = 2 cM oT oiHOTO U 2 =
3 cM OT Apyroro mpoBoja.

Paccrosiaue d Mex 1y IByMs JUTMHHBIMU TTapaJuIeIbHBIME ITPOBOIaMH paBHO 5 cM. [To mpoBoiam B 0THOM
HaIpaBJIEHUN TEKYT OJIMHAKOBBIC TOKHU cuioit | = 30 A xaxnwiii. HaliTn HanpsokeHHOCTs H MarHUTHOTO
MOJIS B TOUKE, HAXOJAIIEHCS Ha pacCTOSAHUM 'l =4 cM OT 01HOTO U 2 = 3 CM OT Apyroro mpoBoJa.

Ha paccrosanm r=10 HM OT TpaeKkTOpUH MPSAMOJMHENHO JBMXKYLIETOCS 3JIEKTPOHA MaKCHUMAaJbHOE
3HaueHHe MarHuTHOM MHAYKIMU B=160 MxTn. OnpenenuTs CKOPOCTh V 3JIEKTPOHA.

Ha npoBosiounbiii BUTOK paguycoM r= 10 cM, MOMENIEHHBIA MEXIY IMOJI0CAaMHA MarHuTa, JEeHCTBYET
MaKCUMAaJIbHBII MEXaHUYECKHH MOMEHT Mmax =6.5 MkH. Cuna Toka | B BuTke paBHa 2 A. Onpenenurs
MarHuTHYK0 HMHIYKUHIO B mons Mexny nomrocamu MarHuTa. JIeMCTBHEM MarHMUTHOrO MOJs 3eMIIU
npeHedpeyb.
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15. Ilo ToHKOMY pOBOY B BUAE Koublia paguycoM R =20 cM teuet Tok cuioit | = 100 A. IlepnienaukyaspHo
IIJIOCKOCTH KOJIbIIa BO30YK/IEHO OJTHOPOTHOE MarHUTHOE Tosie C maAykiueit B = 20 mTn. Haiitu cuny F,
PacTITrMBaOILYIO KOJIBLIO.

16. ITo aByM napajieIbHBIM MPSIMBIM ITPOBOIAM JUTHHOW | = 2,5 M Ka)IIplii, HAXOAAIINMCS Ha PAacCTOSTHHU
= 20 cM JIpyr oT apyra, TEKyT OJMHAKOBble TOKM cuiiol | = 1 KA. Beluucnurh cuiry B3auMOJEHCTBUS
TOKOB.

0) Kputepun oneHnBanusi KOMIETEHIUHN (pe3yabTaTOB):

Ouenka Kputepuu onenku
OtnuyHO — pelIeHUH 3a/1aHui U3JI0KEHBI TIOJTHO;
C 27 no 30 6amos — OTBET MOKa3bIBAET MOHUMAHNE MaTEepHaa;
— IPUBEJICHBI BEPHO PEIICHUs BCEX 3a/laHuH, IOMYCKalOTCs
HE3HAYUTENIbHBIC apU(PMETHICCKHE OIIUOKH.
Xoporio — IpUBEJICHHBIC PELICHUS 3aJaHUI U3JI0KEH JOCTaTOYHO IOJIHO;
¢ 22 no 26 Gamnos — IpY KOJIMYECTBEHHON OLIEHKE JIOMYCKAIOTCS apu(pMETHUECKHE
OIIIMOKHU;
— IpUBEJICHBI BepHbIE pelieHus: Ha Oosiee ueM 80% 3aaHui.
Y 10BNIETBOPUTEITHHO — peuleHus 3a/laHui U3J10KEHbI HETMOJIHO, C HETOYHOCTSIMH B
¢ 18 1o 21 Gamnos OTIpeIeIICHUH TTOHITUH W POPMYIIMPOBKE OTIPEIeICHUH;
—Ha 30-40% 3amanuii JaHbI HEBEPHbBIEC OTBETHI U MPUBEECHBI HEBEPHbBIC
pelIeHuS.
HeynosierBoputensHo | — MpH pelIeHUH 3aJaHIi 0OHAPY>KUBAETCS TIOJTHOE HE3HAHUE U
¢ 0 no 17 6amnos HETIOHMMAaHUE U3y4aeMOT0 MaTepHraa;
— IpUBEJIEHO HeBepHOe pemieHue Oosee uem 50% 3amaHuil.

B) OmnwncaHue mKaiabl OllEHUBAHUS:

PeliTunroBbliii 6a/171 no Ouenka no 5-6a/y1bHOM
AUCHUILINHE 32 cucreme
KOHTPOJIBbHYIO
27-30 OTan4HO
22 — 26 Xopo1io
18— 21 Y 1OBIETBOPUTETTHHO
<17 HeynoBneTBopuTenpHO

6.3. Memoouueckue mamepuanvt, onpeoensawuiue nPoueoypvl OUCHUBAHUA 3HAHUIL,
YMeHUil, HAGbIKO8 u (uau) onvima OeAmenbHOCMU, XaAPAKMEPUIYIOWUX IMansl
Gopmuposanua komnemenyui

PeiiTuHroBass oOnEHKa 3HAHWUW SBJSETCS MWHTETPAIBHBIM IOKA3aTEIIEM KadecTBa
TEOPETUYECKUX W TMPAKTUUYECKUX 3HAHUN M HABBIKOB CTYACHTOB MO AUCUUIIMHE U
CKJIQJIbIBAETCSI U3 OLIEHOK, MOJIYYEHHBIX B XOJ€ TEKYIIEro KOHTPOJSA W MPOMEKYTOUHOU
aTTeCTallH.

Texymmii KOHTPOJIbL B CEMECTPE MPOBOJIUTCS C IEJIbI0 00ECTICUeHUST CBOCBPEMEHHOM
oOpaTHOW CBs3U, IS KOPPEKIIMU OOY4YCHHS, aKTUBM3AlUU CaMOCTOSITEILHON pPabOoThI
CTY/ICHTOB.

[TpomexxyTouHas arrectanusi NnpeaHa3sHadeHa i1 OOBEKTHUBHOIO TOJATBEPKICHUS U
OIICHUBAHUSl JIOCTUTHYTBIX pPE3yJbTaTOB OOYUYEHMsS T1OCJIe 3aBEpIICHUS U3YUYCHUS
TV CUUTUIAHBI.

Tekymuid KOHTPOJIb OCYHIECTBIIIETCS [BA pa3a B CEMECTp: KOHTpoJibHas Touka Ne 1
(Konnokeuym), KOHTpoJIbHAS Touka Ne 2 (konmpoavnasn padoma).
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Pe3ynpTaThl TEKyIIEro KOHTPOJS U MPOMEKYTOYHON aTTeCTal[MM MOJBOIATCS IO IIKaie OabHO-
E€UTHUHTOBOI CHUCTEMEL.

Bua xonTposs JTan peiiTHHIOBOH CHCTEMBbI bann
OueHo4HOeE CpeacTBO MuHmMyN Makcivym
3 cemecmp
Texkymmuii KonTposabHas Touka Ne 1 18 30
KommokBuym 18 30
KonTpoabHasi Touka Ne 2 18 30
KonTponbnas pabota 18 30
IIpoMe:RyTOYHBII JK3aMeH 24 40
bunersr 24 40
HUTOI'O no aucuumivge 60 100

IIpouenypa oneHUBAaHUA 3HAHWM, YMEHUW, BIAJCHUN IO JUCLUIUIMHE BKJIIOYACT y4yeT
YCHELIHOCTH 110 BCEM BUAaM 3asBJICHHBIX OLICHOYHBIX CPEICTB.

TecTsl 110 paszgenam NPOBOAATCS HA MPAKTUYECKUX 3aHATUAX M BKIIOYAOT BOIPOCHI 110
IpeApIAyIIeEMy pas3feiny. bamibl BBICTABIAIOTCS IPENOAABATEIEM B COOTBETCTBUU C
YTBEPKJICHHOM IIKAJI0N OLICHUBAHMUS.

YCTHBIA ONPOC NPOBOJUTCS HAa KAXKJIOM IPAKTUUYECKOM 3aHATUM U 3aTParuBacT Kak
TEMAaTUKy IPOILIEAIIErO 3aHATHs, TAK M JICKUMOHHBIM Marepuan. [Ipumensercs rpynnosoe
OLICHMBAHUE OTBETA WJIM OLICHUBAHUE IIPENOAABATEIIEM.

ITo oxoOHYaHUM OCBOEHUS AUCLUUILIMHBI IPOBOIUTCS MPOMEKYTOUHAS ATTECTALIUS B BUJIE
HK3aME€HAa, YTO IO3BOJSET OLEHUTh COBOKYIHOCTH MPUOOPETEHHBIX B MpoOLEcce OOy4YEeHHs
KoMIieTeHIM. [Tpy BBICTABIEHMM WTOTOBOM OLEHKH MPUMEHSETCS OAIIbHO-PEUTUHIOBas
CUCTEMA OLICHKHU PEe3yJIbTaTOB 00yUYEeHHUSI.

DK3aMeH MpeAHa3HayeH AJis OLEHKU padoThl 00yYaroumlerocs B T€YEHUE BCEro CpoKa
W3Y4YCHMs IUCLUUIUIMHBI U IPU3BAH BBIIBUTH YPOBEHb, IIPOYHOCTH U CHUCTEMATHUYHOCTH
MOJIyYEHHBIX OOYyYaloIUMCSl TEOPETHUUECKUX 3HAHUH M YMEHUH NPUBOAUTH INPUMEPHI
IIPaKTUYECKOI0 UCIOIb30BAHNS 3HAHNUM (HAPUMEp, IPUMEHATD X B PEILICHUH IPAKTUYECKUX
3aja4), MPUOOPETEHUsI HABBIKOB CAMOCTOATEIbHOW pabOThl, pa3BUTHS TBOPUYECKOIO
MBILUICHUS.

Onenka cQOpMHUPOBAHHOCTH KOMIIETEHUMH Ha 5K3aMeHe Ul TeX oOydaromuxcs,
KOTOpBIE TPOMYCKAIM 3aHATHS W HE Y4YacTBOBAJIM B ITPOBEPKE KOMIIETECHIMM BO BpeMs
U3Y4YEHUs JMCUMIUIMHBI, TPOBOAMUTCS TIOCIE€ WHAWBUAYAJIbHOTO COOECEOBAHUS C
MpernojiaBareyieM IO NPONYIIEHHbIM WM HE YCBOCHHBIM OOYYalOIUMCS TEeMaM C
MOCEAYIOIIEN OLIEHKOW CAMOCTOATEIBHO YCBOCHHBIX 3HAHUM HA DK3aMEHE.

/. IlepeyeHb OCHOBHOI M [ONOJHUTEILHOI Yy4eOHOI JUTEpaTypbl, HEOOXOAUMMOM /JIs1
OCBOCHMS JUCHMILIUHBI

@) OCHO6HaA yueOHaa Tumepamypa:
1. Uponor U.E. 3anauu no oOuieit ¢usuke, "JlabopaTopus 3nanuit" (panee "BMTHOM.
Jlaboparopus 3uanuii"), 2010-2014. (69 sk3. , OBC Jlans, http://e.lanbook.com/).
2. Uponos N.E. DnexrpomaruerusMm. OcHOBHBIE 3aK0HBI, "Jlaboparopus 3Hanuil" (paHee
"BUHOM. JlaGopatopuss 3nHanuit"), 2012-2013. (50 »9k3., OBC Jlans,
http://e.lanbook.com/).
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http://e.lanbook.com/
http://e.lanbook.com/

3. CapennreB U.B. Kypc o6mieit ¢puzuku. B 3-x 11. T.2. DnekTpuuecTBO U MarHeTusM.
Bonnbl. Ontuka, Jlans, 2011. (9 5x3.,ObC Jlanb, http://e.lanbook.com/).
4. CagenbeB U.B. Kypc o6mieit puzuku. B 5-u 11. Tom 2. DnekTpuyecTBO U MarHeTU3M,
Jlanb, 2011. (OBC Jlans, http://e.lanbook.com/).

0) OononnumenvHan yueonas 1umepamypa:
5. CusyxwuH /[.B. O0umii kypc pusuku. Tom 3. Dnexrpudecto, Guzmatnut, 2009. (3BC
Jlans, http://e.lanbook.com/).

6. N.B.CaenweB. Kypc obmieit pusuku. Kuura 3. M, ACT, 2003. (200 5k3.).

8. Ilepeyens pecypcoB MH(POPMANUOHHO-TEJICKOMMYHUKAIIMOHHOU ceTH «HMHTepHeT»
(nanee — cetb «AHTEpHET»), HEOOXOAMMBIX IJISI OCBOEHMS AU CIUILINHBI
http://ibooks.ru/

http://e.lanbook.com/

http://www.biblio-online.ru/

http://kuperbook.biblioclub.ru

http://www.studentlibrary.ru

http://library.mephi.ru

9. Meroanyueckue yKazaHusi 1Jisi 00yJaronuxcsi 0 OCBOSHUIO JTMCIUTIITUHBI

Bun yueOHbIX Opranuzanus qeTeIbHOCTH CTYAEHTA
3aHATUMN
Jlekuus Hanucanue KOHCIIEKTa JICKIIMU: Kparko, CXE€MaTHYHO,

MOCJIEIOBATEIbHO (PUKCUPOBATH OCHOBHBIC TOJIOKEHUS, BBIBOJBI,
bopMyIMPOBKH, 000OIICHUS; TOMEYaTh BaXKHBIC MBICITH, BBIJCIATH
KJIFOYEBBIE CJIOBA, TEPMUHBL. [IpoBepka TEpMHHOB, IOHATHU C
IMOMOILBIO SHIMKJIONEIUH, CJIOBapeH, CIIPABOYHUKOB C
BBITIUCHIBAHUEM TOJIKOBaHUN B TeTpaab. OO003HAYUTH BOIPOCHI,
TEPMHUHBI, MaTE€pUall, KOTOPbIM BBI3BIBACT TPYAHOCTH, MOMETUTH U
MOMBITATBCA HAUTH OTBET B PEKOMEHAYEMOW Jureparype. Eciu
CaMOCTOSITEIILHO HE YJIaeTcsl pa3o0paThcsi B MaTepuaie, HE00X0IUMO
chopMynIMpoBaTh  BOMPOC W 3a4aTh  NpeNojJaBaTeIl0  Ha
KOHCYJIbTAllUM, HA TPAKTUYECKOM 3aHSITHUHU.
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http://e.lanbook.com/
http://e.lanbook.com/
http://e.lanbook.com/
http://ibooks.ru/
http://e.lanbook.com/
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http://kuperbook.biblioclub.ru/
http://www.studentlibrary.ru/
http://library.mephi.ru/

[Ipaktuueckue |IIpopaboTka pabouei mporpaMmsl, yaessis 0co00e BHUMaHUE LEsIM
3aHATUA M 3aJadaM, CTPYKType H  COJEPNKAHUKO  JAUCUUILIMHBI.
KoHcrniekTupoBanue MCTOYHUKOB. PaboTa ¢ KOHCHEKTOM JIEKIIUH,
MOATOTOBKA OTBETOB K KOHTPOJBHBIM BOIIPOCAM, IMPOCMOTP
PEKOMEHlyeMO JuTeparypbl. PerieHue pacdyeTHO-TpauuecKux
3aIaHUH, PEIICHUE 3a]1a4 110 AITOPUTMY U JIP.

KonTposbHas 3HAKOMCTBO C OCHOBHOH U JOTIOJIHUTEIILHOM JINTEPATYPOil, BKIIIOUAs
pabora CIIpaBOYHbBIC U3aHUs, 3apyOEKHBIE UICTOUYHUKH, KOHCIIEKT OCHOBHBIX
MOJIOKEHUM, TEPMUHOB, CBEACHUMN, TPEOYIOIUXCS JIJIsl 3alIOMUHAHUS
Y SABJISTFOIIMXCS OCHOBOIIOJIATAOIIMMH B TOM TEME.

KomnokBuym PaboTa ¢ KOHCTIEKTOM JIEKITUH, TTOATOTOBKA OTBETOB K KOHTPOJIHHBIM
BOITPOCaM.

[TogroroBka k  |[Ippy  moaroroBke K  d3K3aMeHy  (3adery)  HE0OXOIUMO

HK3aMEHY OpPUCHTUPOBATHCA HAa  KOHCHEKThl JIEKI[UH, PEKOMEHIYyEMYIO
JUTEpaTypy.

10. Ilepeyenr MHGOPMALMOHHBIX TEXHOJOTHH, MCIOJb3YyeMbIX IPH OCYLIECTBJICHHHU

o0pa3oBaTeJIbHOI0 MpoUecca N0 AMCHMIUIMHE, BKJKYasl IepeYeHb IPOrpPpaMMHOIO

o0ecnevyeHns: U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTeM (IIPH HEOOXOAMMOCTH)

1. YreHue neKuuii ¢ UCTOIb30BAHUEM CIANA-TIPE3EHTALUI

2. [IpoBepka JOMaITHUX 33JJaHU ¥ KOHCYJIbTUPOBAHNE TTOCPEACTBOM AIIEKTPOHHOMN MOYTHI.
3. IHTepakTHBHOE OOIICHUE C MTOMOIIBIO 3/TI0UTHI Witk SKYpe.

11. Onucanue MarepuabHO-TEXHHUYECKO 0a3bl, HEOOXOAMMOM JIsI OCYLECTBJIEHHS
0o0pa3oBaTeJIbHOI0 MpoLecca Mo AUCHUIIHHE

1. Aynuropsblii GOHI HHCTUTYTA

2. YdeOHas nabopaTopus "DIEKTPUIECTBO K MarHETH3M "

3. bubmmoteunsiit poHa HHCTUTYTA

12. Unble cBeieHnst ¥ (WJIM) MaTePUAJIbI

12.1. Ilepeuenv oobpazoeamenbHbIX MEXHOI02UN, UCHONLIYEMBIX HPU OCYULECHEIeHUU
odpazoseamenvHo20 npoyecca no OUCYUNIUHE

Ha nekumsax m ceMuHapax IMOCTOSHHO MCIIOJb3YIOTCS CIEAYIOIINE WHTEPAKTUBHBIC
METO/bl OOYUEHHUSI: TUCITYT, TPYIIIOBasi TUCKyCCHs, 1€0aThl, MO3TOBOH IITypM, IPOOIeMHAs
Y UHTEPAKTUBHAS JICKLUH.

12.2. @opmur opeanuzayuu camocmoamenvHou padomvl odyuaruwguxca (memol,
8blHOCUMDBLE 011 CAMOCHOAMENbHO20 U3YUEHUSA; 60NPOCHL OJ151 CAMOKOHMPOJIA; MUNOGbLE
3a0anus 0711 CamonpoeepKu

Tpemuiu cemectp
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1. MarauTtHOe MoOJe CO3JaHO ABYMs IMMapaJUICIbHBIMH JJIIMHHBIMHU HNPOBOAHUKAMHU C TOKaMH |1 n |2,

pacIoNOKEHHBIMU  TIEPIICHIUKYISIPHO IUIOCKOCTH 4epTexka. Ecim |t = 2lp, To BekTrop WHIYKIHMU
PEe3YIABTUPYIOLIETO MOJISI B TOUKE A HampaBieH
A
C— —0©

I, L

2. Ha PUCYHKE I/I306pa)KCHI)I CCUCHUA [BYX NapaJuICIIbHBIX HpHMOHHHCﬁHbIX JJIMHHBIX TPOBOAHUKOB C
IMPOTHUBOIIOJIOKHO HAIMPABJICHHBIMUA TOKaMU, IMPUYEM |1 = 2|2 I/IHI[yKHI/IH PEIYIbTUPYIOLICTO MAIHUTHOI'O MOJIA

PpaBHa HYJIIO B TOUKE UHTCpPBaJia
.

&

Jl
(>
o d

a b

3. Ha pucynke n300pakeHbl ce4eHHs YeThIPEX MapauIeIbHBIX MPSMOITMHEHHBIX JTUHHBIX
IMPOBOAHHMKOB, PAaClOJIOKCHHBIX B BEPIIMHAX KBaJgpara. I[.]'Dl BCCX TMPHUBCACHHLIX CIIy4acB
yKa3aTb HalpaBJIeHUE BEKTOpa MarHUTHOM MHAYKUMH B pe3ynbTUpYIOMEro MarHuTHOT'O MOJISt
B TOUKE A, pacToNIOKEHHOH B LICHTPE KBaIpaTa.

4. JIBa KpyroBbIX BUTKa PACIOJIOKEHBI BO B3aMMHO MEPICHIUKYIISIPHBIX IJIOCKOCTSIX
TaK, 4TO UX IEHTPHI COBManalT. WHIYKIMS MarHUTHOTO IOJISI, CO3[JaBaEMOT0 MajbIM
BuTkoM B Touke O paBHa 0.2 Tin. HaliTu MHIYKIUIO PE3yIbTHPYIONIETO MAarHUTHOTO TIOJIS
B 3TOM TOUKE.

5. JIa 3apszaa (1 ¥ Qz ABWKYTCS MAPAILIENbHO JPYT APYTY HA PACCTOSHHUM ;
r Apyr or apyra. YKasaThb HalpaBJIEHHE MarHWTHOM COCTABJISIOIIEH CHIIBI, Iq , ll
JIEUCTBYIOLIEH HAa BTOPOM 3apsiJi CO CTOPOHBI IIEPBOTO 3apsijia. @© —E—,

6. JlBe ONMHAKOBBIE PAJMOMAYTHI, yaaneHHsie apyr or japyra ma paccrosmue d =400 w, paGoraror
cuH(aszHo Ha yactotre V =1.5 MI'n. B kakux HanpapieHHsax GyLyT HaGII0ATHCA MAKCHMYMBI H3ITydeHHs?

7. Cuia TOKa B POBOJSIIIEM KPYTOBOM KOHTYpE ¢ MHAYKTUBHOCTEIO (.1 ['H 3aBUCHUT OT BpeMEHH 110 3aKOHY
| =2 + 0.3t A. Haiitu abcomtotHyto Benuuuny 9J]C caMOUHIYKIIHY.

8. UeMmy paBHA HANPSKEHHOCTD MEKTPHUECKOro MM E. cOOBIAIOMEro IeKTPoHy yckopenne & = 9.8

M/c2.

9. 3ap51>KeHHa5[ JacTula, BJICTCBIIAd B IMOCTOAHHOC OAHOPOAHOEC MAr"HMTHOC II0JIE NEPICHAUKYJIAPHO
CHJIOBBIM JIMHUAM, ABUXKETCS B HEM 110 yCTElHOBPIBIHCfICS[ TPACKTOPHUH. B HCKOTOpBIfI MOMCHT WHAYKIHS IOJIA
HAa4YUWHACT YBCINYUBATHCA. B pe3yabTaTe MOAYJIb CKOPOCTH YaCTHUIBI

10. O1eHUTH OTHOIICHHE JICKTPUICCKON M MArHUTHOMN CHIT F, / F. JICUCTBYIOLIMX HA 3apsi/i B TI0JI€ BOJIHBI.
Cropocrts 3apsiza VU €.

11. qaCTI/ILIa, HUMCHOIIas 3apAaa q " Maccy m , ABUKCTCA B OJTHOPOJHOM MAriHuTHOM I10JIC UHAYKIIUA B .

Cropocts wactuisl YV neprenmukynspaa B . Haittn pagmyc okpyxsoctn R | mo kotopoii asmkercs
YacTUlla B PESITUBUCTCKOM CIIydae.
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12.3. Kpamkuit mepmunoiocuuecKkuil c106apo

DJIeKTPOMATHETU3M
BekTopom YmoBa-IloiiHTHHIa Ha3piBaeTCs BEKTOp P IJIOTHOCTHM TMOTOKAa 3JEKTPOMArHUTHOW JHEPTHUH,
IIEPEHOCUMOM IEKTPOMArHUTHOM BOJIHOW. MOJyJIb 3TOr0 BEKTOpaA PaBEH 3HEPrUH, IEPEHOCUMON BOJIHOU B
OJIHY CEKYHJIy 4epe3 IIomanaky 1 M2 pacrnonoskeHHyo IepHeHAUKYIIpHO HANPaBIEHUIO PACTIPOCTPAHEH S
BosiHBI. HampaBieH BekTop P B CTOpOHY pacnpoCTpaHEHUs BOJIHBI.
BuxpeBble 3JIeKTpHYeCKHME TOKH - WHIYKIMOHHBIE TOKHM, BO3HHMKAIOLIME B CIUIOIIHBIX MHPOBOJAHUKAX,
HaXOJMIIUXCS B INEPEMEHHOM MarHuTHoM noje. MHorga ¢ HUMM OOpIOTCS 1 YMEHBIIEHUS IOTEPh
(Hampumep, cepAeUHUKH TpaHCHOPMATOPOB HAOUPAIOT U3 OTAEIbHBIX IUIACTHH), & MHOI/A HCIONb3YIOT B
METIIYPrud U MAlIMHOCTPOEHUH (MHIYKIMOHHBIE NI€YN JUI IIJIaBKU METAJUIOB, 3aKaJKU CTalli, CBapKU U
np.). TajbBaHMYeckHii 3J1€MEHT - MCTOYHUK SJIEKTPUUECKOTO TOKA, KOTOPBIA MpHU pa3psiie BbLIEISET
JJIEKTPUYECKYI0 BSHEPrUI0 3a CYET NPOTEKAHUS JIEKTPOXMMHUYECKUX peakuui. [lpuHoun peictBus
raJlbBaHUYECKOI'O 3JIEMEHTAa OCHOBAH Ha SIBJICHUHU B3aMMOJEIHCTBUS METalla C AJIEKTPOJIUTOM, IPUBOASIIEM
Yy BO3HUKHOBEHHIO B 3aMKHYTOH LIeNH AeKTpuyeckoro Toka. 9J{C rajibBaHMUECKOTO 3JE€MEHTA 3aBUCUT OT
Marepuana >3JEKTPOJAOB M COCTaBa 3JEKTPOJUTA. /{MamMarHeTH3MOM Ha3bIBA€TCSl CBOMCTBO BELIECTB
(IMaMarHeTUKOB) HaMarHUYMBATbCS HABCTPEUY CUJIOBBIM JIMHUAM JEHCTBYIOLIEIO HA HEr0 BHELIHETO
MarHUTHOrO 1moss. C TOUKH 3pEHHs] DJIEKTPOHHONW TEOpUU JUAMAarHeTU3M OOBICHIETCS 3aKOHOM
ANEKTPOMarHuTHOM WHAYKUMM W 1paBwioMm Jlenma. [luamarHeTMku — ciaOOMarHUTHBIE BEIIECTBA.
JlnamaraeT3M — yHUBEpCaIbHOE CBOMCTBO BCEX BEILIECTB, OJIHAKO B Psi/ie CIyuaeB OHO MEepeKphIBaeTcs Oolee
CHJIBHBIM TIapa- U eppoMarHeTH3MOM.
JM3JIeKTPUK - BEUIECTBO, O0JIaaroniee HU3KOM yIeIbHOU AIIEKTPUYECKONW MPOBOAUMOCTHIO. MieanbHbIi
IUBJIEKTPUK BOOOILIE HE MPOBOJUT TOK, €r0 IMPOBOAMMOCTh paBHA Hym0. K AM3IEKTpUKaM OTHOCSTCS
MbE303JIEKTPUKH, CETHETOJIEKTPUKHU, JIEKTPETHI U JP.
Honsspuzanus P (snexTpuyeckuil AUMOIBHBIA MOMEHT €IUHHUIBI 00beMa) MPSMO MPOMOPIMOHAIbHA
HanpsHKEHHOCTU 3JekTpuueckoro mons E: P = keoE. KoadduuneHnt nmponopuuoHaIbHOCTH K M €CTb
IUBJIEKTPUYECKasi BOCHPUUMUYNBOCTb. 31€Ch £0— AJIEKTpUUECKasi IOCTOSIHHAS.
JuaJiekTpuYecKkas NPOHUIAEMOCThb € MOKa3bIBAaET, BO CKOJIBKO Pa3 HANPSKEHHOCTD JIEKTPOCTATUUECKOTO
[oJie B JIMAJIEKTPUKE MEHbIIE, 4eM B Bakyyme. [l XapakTepuUCTUKU TOJSI B JUDJIEKTPUKE BBOIST
BCIIOMOTATENbHYIO BEIMUUHY — dJIeKTpHueckoe cMmenienue: D = goeE.
JloMeHamMu Ha3bIBAIOT OOJACTH CIIOHTAHHOM (CaMOIPOU3BOJILHOM) HAMAarHMYEHHOCTH B (peppoMarHeTHke.
Pa3smepsl nomeHnoB nopsiaka 1 Mkm. Cm. Takke PeppoMarHeTusm.
Jlyroii Ha3bIBaeTCsl pa3ps]l B ras3e, MPOUCXOIALIMM MPH aTMOCHEPHOM JAABIEHUU M CONPOBOXKIAIOLIUICS
OuYEeHb BBICOKOH TeMmiepaTypoil. [Ipu 3ToM HanpsxeHue Ha anektponax cocrtasisier 30-40 B, a Tok — gecaTku
iy coTHU amriep. OJTHO U3 BaKHEHIIMX IPUMEHEHUHN 1yTH — 1yroBasi CBapKka U pe3Kka METaJuIoB.
3aKkoH AMmepa yCTaHaBJIMBAET CBS3b CUJIbI, IEHCTBYIOIIEH HA MPOBOAHHMK C TOKOM B MarHUTHOM IIOJIE, C
CHJION TOKa W WHAyKIueld MarautHoro moist: dF = IBdl sina, rae | — cuma Toka, B — HHAYKIHS MarHUTHOTO
noJst, dl — anmHa semMeHTapHOTO yuacTka npoBogHuKa. Hanpasnenue Bekropa dF onpeaessieTcsi ¢ MOMOIIbO
MpaBuia JICBOM PyKH.
3akon buo-Casapa-Jlannaca mo3BOJIsSIET pacCUMTaTh HANPSHKEHHOCTh MArHUTHOTO MOJS TOKa JIHOOOH
KoH(HUTrypanun TyTem wuHTerpupoBanus Beipaxkenus: dH = I[dl, r]/4nr®, rme dH — manpsxenHOCTH
MarHUTHOTO TIOJISA, CO31aBaeMOT0 AJIeMeHTOM Toka dl, I — paguyc-BeKTOp, MPOBECHHBIN OT 3JIEMEHTa TOKA B
TOUYKY, B KOTOPOW PacCUMTHIBAECTCS HAIPSKEHHOCTD ITOJIS.
3akon Ky/10Ha - 0CHOBHOM 3aKOH 2JIEKTPOCTATUKH, BBIPA)KAIOIINI 3aBUCMOCTb CHJIbI B3AUMOJIEHCTBHUS IBYX
HEMOJIBKHBIX TOYEUHBIX 3apsiIoB OT PACCTOSIHUS MEXAY HUMH. JIBa HEMOABIM)KHBIX TOYEHHBIX 3apsaa
B3aMMOJICHCTBYIOT C CHJION MPSIMO MPOMOPLUOHATBHON MPOM3BEIECHUIO BEJIMYMH 3THX 3apsiioB U 0OpaTHO
MIPOIMOPLIMOHANIHOM KBapaTy PACCTOSIHUS MEKIY HUMH U 3aBUCSIIEH OT AUDIEKTPUUECKON MPOHUIIAEMOCTH
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cpenbl, B koTopoi Haxonsarcs 3apsaasl (Kynon, 1785). 3akon Kynona noarBep:kaaeTcsi ONbITOM BILUIOThH J0
paccrosHu opsaka 107 M (pa3meps! spa aToma).

3akon /I:koynsi-JleHma 1o3BoisIeT HAWTH KOJMYECTBO TEIUIOTHI, BBIIEIAIOLIEECS B IMPOBOJHUKE IPHU
MPOTEKAHUU 3IEKTPUYECKOTO TOKA: KOJIMYECTBO TEIJIOTHI MPSAMO MPOMOPLUUOHAIBLHO KBAaApaTy CHIIBI TOKA,
COIIPOTHBIICHUIO IPOBOJAHNUKA U BPEMEHU MPOTEKaHUsSI TOKA.

3akon Oma /151 yYacTKa e CBI3bIBACT CUTYy TOKA C Pa3HOCTHIO MOTEHIMAIOB HA KOHIAX MTPOBOJAHUKA U
compoTHBIieHHeM TpoBoaHuKa: | = (p1 — @2)/R. 3akon Oma aisi 3aMKHYTOM (ITOJHOM) IICTIH CBSI3BIBACT
AIIEKTPOABIIKYIIYIO CHIIy HCTOUYHHKA ¢ MOJHBIM conpoTuBienuemM tenu: | = E/(Ry + Ro). 3aece Ry u Ro—
COOTBETCTBEHHO CONPOTUBIIEHUE HArPY3KU M BHYTPEHHEE CONPOTHUBIIEHNE UCTOYHHKA.

3aKOoH, CBSI3bIBAIOIIMM LIMPKYIALMIO BEKTOPA HAINPSHKEHHOCTH MArHUTHOIO IOJS C TOKOM, OXBAaThIBA€MBIM
KOHTYpOM HUHTerpupoBaHusi. B 00001eHHOM BHJE 3aKOH MOJHOTO TOKA BXOAUT B CHUCTEMY ypaBHEHUU
Makcsemia.

3aKoH coXpaHeHus JIEKTPUYeCKOro 3apsaaa - pU3NUEeCKHil 3aKOH, B COOTBETCTBUH C KOTOPBHIM B 3aMKHYTOM
CHCTEME B3aUMOJICHCTBYIOIIMX TeJ airedpamveckas CyMMa OJJIEKTPHUECKUX 3apsaoB  (TIOJNHBIHA
ANEKTPUYECKUH 3apsi/l) OCTAETCS HEU3MEHHON MTPH BCEX B3aUMOJCHCTBUSIX.

3aKoH 3J1eKTPOMArHUTHON MHAYKUMH - DJIC MHAYKIIMU B 3aMKHYTOM KOHTYpE MPSAMO IPONOPLHOHATIbHA
CKOPOCTH WM3MEHEHHS MarHUTHOTO MOTOKa 4Yepe3 MOBEPXHOCTb, OTPAHUYCHHYIO KOHTYPOM. DJIEKTPOHHBIN
MEXaHM3M 3aKOHa JJIEKTPOMATHUTHOW HHIYKIMHM COCTOUT B TOM, YTO I[EPEMEHHOE€ MAarHUTHOE IIOJIe
MOPOXKJaeT (MHAYLHPYET) BUXPEBOE DJIEKTPUUECKOE MOJIE C 3aMKHYTHIMU CHJIOBBIMH JTHHUSMH. OTKpBIT
®apazneem (1831). B 060011eHHOM BUJIE 3aKOH BXOAUT B CUCTEMY ypaBHEeHUN MakcBeia.

3oHHAas Teopusi TBEPAOro TeJa — KBAHTOBAsI TEOPHS SHEPTETUYECKOTO CIEKTpa AJIEKTPOHOB B KPUCTAILIE.
CornacHO 30HHOM TEOpUM H3TOT CIEKTP COCTOMT U3 YEpPEAYyIOIIUXCs 30H (MOJO0C) pa3pelleHHbIX U
3aMpelieHHbIX YHepruil. 30HHAs TEOPHUS XOPOIIO OOBICHSET Psif SIBICHUN, B YACTHOCTH Pa3HBIA MEXaHU3M
ANEKTPONPOBOIHOCTH METAJIIOB, TUAIEKTPUKOB U MOJIYIIPOBOJHUKOB.

NHaAYyKTHUBHOCTD - ¢u3ndeckas BeIMYMHA, XapaKTePHU3YIOIasi CBSA3b MEXKAY CKOPOCThIO U3MEHEHHUS TOKa B
MPOBOJHUKE (KaTymike) W Bo3HuKaromied mnpu 3toM DJC camounnykuuu. MHIYKTUBHOCTH TPOBOJHUKA
(KaTyIIKM) 3aBHCUT OT €ro pa3MepoB M (OpPMBI, YHCIA BUTKOB, a TaKKe OT MaTepHajia MarHUTOIIPOBOJA.
Enununeit unayktusaoctu B CU sBnsiercs 1 Tenpu.

NHAYKIHMOHHBIA TOK - JJIEKTPUYECKHUN TOK, BOZHUKAIOIIUN B 3aMKHYTOM IIPOBOZSILIEM KOHTYpE IIpH
W3MEHEHUH TNOTOKAa MAarHUTHOM MHIYKIIMH, MPOHU3BIBAIOLIEr0 3TOT KOHTYp. BennumHa M HampaBiieHUE
MHIYKIIMOHHOT'O TOKA ONPEAEIAIOTCS 3aKOHOM 3JIEKTPOMAarHUTHOM MHAYKLIHUU U 3aKOHOM OMa.

Nupaykuus MarHuTHO mojast B — BekTopHas BenuuuHa, H3MepsieMas OTHOLIEHHWEM MaKCHMAaJbHOTO
BpAIalOIEero MOMEHTA, AEUCTBYIOLIEr0 Ha HEOOJIBIION KOHTYP C TOKOM B MarHUTHOM I10JI€ K MAarHUTHOMY
MOMEHTY 3Toro KoHTypa. Hampasnenue BekTopa B coBnamaer ¢ HampaBieHHMEM HOpMaliM K KOHTYpPY B
COCTOSIHUM PaBHOBECHSI.

HcToyHMK TOKA - HCTOYHMK DJIEKTPUYECKOM DJHEPrud, B KOTOPOM JEHCTBYIOT CTOPOHHHWE CHIIBI,
pasfendroIne dJIEKTpUYecKue 3apsaabl. VICTOUHHMK TOKa XapaKTEpHU3yeTcCs SJIEKTPOIABMKYLIEH CHUIIOW U
BHYTPEHHUM COIPOTUBIEHHEM. VICTOUHUKAaMU TOKa SBJIAIOTCS TaJIbBAHUYECKUE 3JIEMEHTHI, aKKyMYJISTOPHI,
MAaIIMHbI IOCTOSIHHOTO TOKA U Jp.

Kaaccnueckasi 3JIeKTpOAMHAMUKA - pa3fiell dJIEKTPOJUHAMUKY, PAaCCMaTPUBAIOIINI M3MEHSIONIEECs WU
CTallMOHAPHOE DJJIEKTPOMAarHUTHOE II0JIE B HENOJBMKHOW cucTeMe orcdera. OCHOBY KIIACCHYECKOU
ANEKTPOAMHAMUKH COCTABIIAIOT YpaBHeHUs MakcBesuia.

KBaHTOBas1 2JICKTPOAMHAMMKA - KBAHTOBAsI TEOPHUs AJIEKTPOMArHUTHOTO NoJis. M3yuaeTr B3aumoaeiicTBre
T0JIS C 3apsKEHHBIMH YaCTHIIAMH.

KonedaTeqbHbIM KOHTYPOM Ha3bIBae€TCsA LENb, COCTOSIIAS M3 MapajUIe]IbHO BKJIIOUEHHBIX KAaTyIIKH
MHAYKTUBHOCTH M KOHAeHcaropa. llpu paspsne KoHJeHcaTopa Ha KaTylIKy B KOHTYpe BO3HUKAIOT
3JIEKTPOMArHUTHBIE KOJeOaHHsl, YaCTOTA KOTOPBIX 3aBUCUT OT EMKOCTH M HHAYKTUBHOCTH KOHTYpA.
Konpaencarop - nyieMeHT 3JIEKTpUYECKON 1enH, MpeAHa3HAYEeHHBIN AJI UCIIOJIb30BAHUS €T0 B Pa3iIM4HbIX
AJIEKTPO- U PATUOTEXHUUECKUX cxeMmaX. KoHaeHcaTop COCTOMT M3 JBYX HJIM MPOBOJHUKOB (0OKIJIAIOK),
pa3JeNIeHHbIX CJIOEM JUAJIeKTpuKa. ToNIMHA IUANEeKTpUKa OOBIYHO Maja 10 CPaBHEHHUIO C pa3MepaMu
MIPOBOJHUKOB. B 3aBUCHMOCTH OT (OpMBI OOKIIAZOK KOHIEHCATOPHI OBIBAIOT IJIOCKUE, LMJIMHAPUYECKUE,
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chepuueckue u ap. [1o TuIy TUAIEKTpUKA pa3TUYaloT BO3AYIIHBIC, OyMaXKHbIC, CIO/ISHbIC, KEPAMUYECKHE U
Ip. KOHJIEHCATOPBI.

KoHTakTHON pa3HOCTHIO MOTEHIIMAJIOB HA3bIBAETCSI Pa3HOCTh MOTEHIMAJIOB, BO3HUKAIOLIAS IIPU KOHTAKTE
JIBYX Pa3HOPOJHBIX MeTAITIOB. OTKPBUT SBJICHUE UTATIbIHCKUI yueHbl Bonbra (1797).

Ko3¢punmeHToM 3/1eKTPONPOBOAHOCTH HA3bIBACTCS BEIMUNHA 0OpaTHas yIETbHOMY CONPOTUBIICHUIO.
MarHuTHOIl BOCIIPUMMYHMBOCTHIO HA3bIBACTCS KOA(PGUIUEHT MPONOPILHOHATBHOCTH ¥ B BBIPQKECHUU: J =
xH, rne J — HamarHu4eHHoCcTb, H — HampskeHHOCTh MarHUTHOro nojs. Jns auamarHetuxoB <0, s
napamaraeTukoB >0. Jlna peppomaraneruxos y>>0. CMm. Takke MarHuTHas MPOHUIIAEMOCTb.

MaruuTHOI MOCTOSIHHON Ha3bIBAaeTCS Pa3MEPHbI MHOKHTENb Lo = 47- 107" TH/M, BXOJAIMIA B HEKOTOPBIE
(dhopMyIIBI 37IeKTpOMaraeTu3ma (Hamnpumep, B popmyny B = popH), 3anucannsie B cucreme eauani CU.
MarHuTHO#il NPOHUIAEMOCTHI0 | HA3bIBAECTCS BEIMYMHA, IOKA3bIBAIOIIAS, BO CKOJBKO pa3 HMHIYKLIHS
MarHuTHO TOJISI B MarHeTWKe OOJjbllle WHAYKIMU B BakyymMe. MOXHO moOKa3ath, uto U = 1 + y, rme y —
MarHuTHas BOCIIPUUMYHUBOCTb.

MarnuTHoe 1mojie — OJHa U3 CTOPOH €IUHOI0 IEKTPOMArHUTHOIO IOJIA. MAarHuTHOE IOJE CO34aeTCs
JIBUKYIIUMHECS 3apsiiaMy (TOKOM MPOBOAUMOCTH ) U IIEPEMEHHBIM 3JIEKTPUUYECKUM I10JIEM (TOKOM CMEIICHHUS ).
JleficTByeT MarHuTHOE I10JI€ TOJIbKO Ha JBUKYLIUECS 3aps/Ibl.

MardiuTHBIM MOMEHTOM Ha3bIBA€TCs BEKTOPHAsl BEJIMYMHA, MOAYJb KOTOPOW paBEH MPOU3BEICHUIO CHJIbI
AJIEKTPHUYECKOTO TOKA B KOHTYpPE Ha IUIOIAAb 00TEKaeMyI0 STUM TOKOM. HampaBieHne MarHiTHOrO MOMEHTa
CBSI3aHO C HAIllpaBJICHUEM TOKa MPAaBUIIOM OypaBUHKA.

MarHuTHbIi IOTOK (MJIH MOTOK BeKTOpa B) — 310 moTok ®g BeKTOpa MarHUTHON MHIYKIIUU Yepe3 KaKyro-
1160 MOBEPXHOCTh. B cilydae 0 AHOPOJHOTO MarHUTHOTO MOJS U MI0cKoi moBepxHoctu O = BS oS o, re
B — wHIyKIMS MarHUTHOTO TOJIS, S — TUIOIIAAb TIOBEPXHOCTH, 0L — YTOJI MEKAY BEKTOpoM B u HOpMaibio K
MTOBEPXHOCTH.

K Merannam oTHOCATCS BelleCcTBa, MMEIOIIKME CBOOOAHBIE 3JIEKTPOHBI, T. €. BAJEHTHBIE 3JIEKTPOHBI,
OTOpBAaBIIMECS OT CBOMX AarTOMOB W NpUHAMJIEKAINIME BCEMY KOJUIGKTUBY AaTOMOB  MeTajula
(KOJIIIEKTUBU3UPOBAHHbIE AIEKTPOHBI). C TOUKM 3peHMs] 30HHOW TEOpUHU TBEPAOIO Tejla MPU3HAKOM MeTasula
SIBJISIETCS] HAJIMUKE HE MOJIHOCTBHIO 3aII0OJIHEHHOM 30HbI, KOTOpPasi HOCUT Ha3BaHHUE 30HbI MTPOBOJIUMOCTH.
HamarHn4eHHOCTbI0 Ha3bIBACTCS MATHUTHBIM MOMEHT €IUHUIIBI 00beMa MarHeTHKA.

Hanpsiaxenne — 10 ke caMo€, YTO ¥ pa3HOCTh OTEHIIUAJIOB.

HanpsizkeHHOCTBI0O MArHUTHOIO TIOJISI HA3bIBaeTCs BCIOMOraTejbHas BEJIMYMHA, XapaKTepU3YHOIast
MarHUTHOE MOJI€ MAaKPOTOKOB.

HanpsizxeHHOCTB 3/1€KTPUYECKOT0 10JISI — CUJIOBask XapaKTEPUCTUKA OIS, U3MEPSAETCS] OTHOLIEHUEM CHIIBI,
JEHCTBYIOIIEH Ha MOJOKUTEIbHBIA TPOOHBIN 3apsijl, K 3HAUEHUIO ATOTO 3apsija.

JHXeHBaJIb] O0HAPYXWJI MarHUTHOE IOJie TOKa CMEIICHMs: MarHUTHas CTpeliKa, HaxoAsmascs BOIU3U
MIJIOCKOTO 3apsKEHHOTO KOHJIEHCATOPA, OTKJIOHSIIACH OT CBOETO MEPBOHAYAIBLHOTO HAMIPABIICHUS IPU pa3psae
koHzieHcaropa. Cp.: OnbIT Ipcreaa.

Jpcren 00HAPYX U MAarHUTHOE TOJIE TOKA MPOBOJUMOCTH: MarHMTHAas CTPEJKa, PacrojoKeHHas BOIU3U
MIPOBOJHMKA C TOKOM, ITPH BKIOYEHUH TOKA OTKJIOHSJIACh OT HAIPaBJIE€HUS MarHUTHOTO MEPUAMAHA.
ITapamarneTu3sMoM Ha3bIBa€TCS CBOWCTBO BEHIECTB (MapaMarHETUKOB) HAMAarHUYMUBATHCS B HANPaBICHUU
CUJIOBBIX JIMHWUW BHEIIHETO MAarHUTHOTO TMOJS. ATOMBI TapaMarHETUKOB HMEIOT OTJIMYHBIA OT HYJA
MarHUTHBI MOMEHT ¥ BeIyT ce0sl B MAarHUTHOM I10JI€ TT0JI00OHO MUKPOCKOITUYECKUM MarHUTHBIM CTPETTKaM.
p-N-nmepexoxoM Ha3bIBaeTCcsl 00dacTh BOJM3M KOHTAKTa JBYX TOJYNPOBOJHUKOB C pPa3HbIM THIIOM
POBOJIUMOCTH. BcenencTBue pekoMOMHAIMK JIBIPOK M 3JIEKTPOHOB BOJIM3M KOHTaKTa oOpasyercsi 001acTs,
oOeHEeHHAss HOCUTENSIMU TOKa W Ha3blBaemas 3amnuparomuM ciioeMm. [lockonbky p-n-mepexon obGnagaet
OJTHOCTOPOHHEN IPOBOAMMOCTBIO, TO OH MCIIOJNB3YETCs JUIS BBIIPAMIIEHUS INEPEMEHHOIO TOKAa HU3KOU
Y4acTOTHI U IETEKTUPOBAHMS PaAOCUTHAJIOB.

Honsipu3anueil AUIJIEKTPUKA HA3bIBA€TCA IMPOLIECC CMELIEHUs CBS3aHHBIX 3apsA/IOB AMDIEKTpUKA B
AJIeKTpUYecKoM Tmoiie. B pesynbraTe momsipuzanuy TpaHU OUAJIEKTPUYECKON IUIACTHHBI, NOMELIEHHONW B
AIEKTPUUYECKOE MOJIE, OKa3bIBAIOTCS 3aPSKEHHBIMU 3apsiaMu IPOTUBOIIOIOXKHOTO 3HAKA.

IMossipHBIMM HA3BIBAIOTCS MOJIEKYJIBI, Y KOTOPBIX «LEHTPHI TSHKECTH) MOJIOKUTEIBHOTO H OTPUIATEILHOTO
3apsIoB HE COBMAJAlOT. Takas MOJEKyja 10 CBOMM CBOWCTBaM IOAOOHA AIIEKTPUYECKOMY JHMIIONI0 U
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XapaKTEePU3YETCs AIEKTPUICCKUM AUIOIbHBIM MOMEeHTOM. [Tpumeps! monsipabix Monekyn: H20, NHs, HCI u
Ap.

IToTeHnMaa 3/J1eKTPOCTATHYECKOI0 MOJISA - DHEpPreTHdecKas XapakTepucTuka mnois. Omnpenensercs Kak
BEJIMYMHA, U3MepsieMast paOoToH CHJI IOJIS IO IEPEHOCY EAMHUYHOIO [TOJIOKUTEIBHO 3apsi/ia U3 JTaHHON TOUKU
B IPYTYI0, GUKCUPOBAHHYIO TOUKY. B kauecTBe hrkcupoBaHHOH YacTo 6epyT OECKOHEUHO YAAJICHHYIO TOUKY.
JpyruMu cioBaMH, IOTEHLUAN 3JIEKTPOCTATHUECKOTO IOJIS PABEH NOTCHLMAIBLHOM SHEPrUU €IMHUYHOTO
MOJIOKUTEIBHOTO 3apsijia, IOMEIIEHHOTO B 3Ty TOUKy. Enununa norennuana 8 CU 1 Boubr.

IIpaBuio JleHna - npaBwio, ONpENENSAIOIIEe HANpPABICHUE WHIYKIMOHHBIX TOKOB, BO3HUKAIOIIUX IIPU
NEKTpOMarHuTHOW uHAyKuuu. CoryacHO npaBuiy JIeHIIa MHIYKIIMOHHBIM TOK BCErJa HMMEET TaKoe
HaIPaBJIEHUE, YTO €ro COOCTBEHHBIM MarHUTHBIM ITOTOK KOMIIEHCUPYET WU3MEHEHMSI BHELITHETO MArHUTHOIO
IIOTOKA, BbI3BaBLIEro 3TOT TOK. IIpaBuno JleHna ectb cienctBue 3akoHa coxpaHeHus sHepruu. O.X.JIeHn
(1804-1865) - pycckuii Gpusuk.

IToaynpoBoaHMKAMH Ha3bIBAe€TCs KJacC BELIECTB, 3aHUMAIOIIUX I10 CBOEH CIIOCOOHOCTH IPOBOAUTH
NNEKTPUYECKUN TOK MPOMEKYTOUHOE IMOJIOKEHUE MEXAY METallaMu U AudJeKTpukamMu. C TOUKU 3peHUs
30HHOM TEOPHUH TBEPJOTO TEJIA BEILIECTBO OTHOCUTCS K ITOJIyIIPOBOJAHUKAM, €CJIV IIMPHUHA 3aIIPELICHHON 30HBI,
OTJIETISIOIIEH BAJICHTHYIO 30HY OT 30HBI ITPOBOJIMMOCTH, MeHbI1e 2 3B.

ITosisipnu3yeMoOCTBIO MOJIEKYJIBI Ha3bIBACTCS BEIMYMHA, XapaKTEPU3YIOLAs «CMEIAeMOCTh» 3JIEKTPOHHOM
00OJIOYKH TOJ IEHCTBUEM 3JICKTPUYECKOTO MO DICKTPUUCCKUN JAUTIOIBHBIA MOMEHT [, HHIYIIUPYEMBbIi
10JIeM, TPONOPIIMOHAIEH HanpsbkeHHOCTH nouis E: p = agoE. Koadduument nponoprponansHOCTH 0 U €CTh
MOJIIPU3YEMOCTb.

ITocTOSIHHBIM Ha3bIBACTCSl JJNEKTPUYECKUN TOK, HE MEHSAIOIIMICA C TEYEHHEM BpeMEeHH. B ciydae
MOCTOSTHHOTO TOKa IIPH OTIpeIeIeHnH cuiibl Toka | = AQ/At MoxxHO OpaTh 000K IPOMEKYTOK BpeMeHH At.
ITorox @ BekTOpa HANPSIAKEHHOCTH JIEKTPUUYECKOI'0 MOJIS Yepe3 KaKyro-110o MoBepxXHOCTh. B ciyuae
OJTHOPOJHOTO TOJIs U TWIoCcKor moBepxHocTH O = ES cosa, re E — HanpsbkeHHOCTH AIIEKTPOCTaTHIECKOTO
10J1s1, S — IUIOILAAb IIOBEPXHOCTH, 0L — YTOJI MEX 1y BeKTOpoM E 1 Hopmaibio k moBepxHOCTH. Cp. MarHuTHbIH
MOTOK.

IIpaBuia Kupxroga npumeHsoTcs A pacyeTa CIOXKHBIX (Pa3BETBICHHBIX) LieNeil MOCTOSHHOTO TOKA.
MeTo1 KOMITJIEKCHBIX TOKOB ITO3BOJISIET paCIPOCTPAaHUTh 3TH MTpaBUIIa JIIs pacyeTa [eneil IepeMeHHOT o TOKa.
IIpoBoaHMKAaMU HAa3bIBAIOTCS BEIIECTBA, COJEPIKAIIIE B TOCTATOYHON KOHIIEHTpaIlMK cBOOOAHbIE 3apsiibl. K
MIPOBOJHHUKAM OTHOCSITCSI METAJUIbl, MOHU3UPOBAHHBIE T'a3bl, BOAHBIE PACTBOPHI AIEKTPOJIUTOB U PACILIABBI
coieil. B nanmexkTpuueckoM mose CBOOOAHBIE 3apsi/ibl NEpepacHpeneNsitoTcss TakK, YTO HAMpPSHKEHHOCTb
AJIEKTPUYECKOTO TOJsI BHYTPU NMPOBOJHUKA OKA3bIBAETCS paBHA HYJIO, a MOTEHLMAN MPOBOJHUKA BCIOTY
OJINHAKOB.

PenssTuBHCTCKAsA JJ1eKTPOAMHAMUKA - pas3fell 3JEKTPOJUHAMHUKH, H3YYalOIIUHA 3JIEKTPOMAarHUTHbHIE
ABJICHUS B JBMKYLIMXCA CpPellax, ONUPAsACh HA MHBAPHMAHTHOCTH 3apsi/ia B Pa3jMYHBIX CUCTEMAX OTCUETA U
WHBApUAHTHOCTh OCHOBHBIX 3aKOHOB OTHOCHUTEIHHO MpeodpazoBanuii JlopeHria.

CamMOMHAYKIUS - SBJICHHE BO3HUKHOBEHMS SJICKTPOJABMXKYIIEH CHUJIBI B MPOBOJHHMKE (KaTyIIKe) IpH
M3MEHEHUU TMPOTEKAloIIero B HEH ayekTpudyeckoro Toka. BemunumHa u 3Hak OJIC camomHaykuuu
OIIPEAEIAIOTCS 3aKOHOM 3JIEKTPOMAarHUTHON MHIYKIIHH.

SIBJIeHue CBepXNPOBOAMMOCTH OTKphUI rojutanjackuil ¢puszuk Kamepmuur-Onnec (1911): conpotuBienue
PTYTH NpU TeMIeparype, OJIM3Koi K aOCOTIOTHOMY HYJIIO, CKAYKOM YMEHBIIAIOCH 10 HYJIs. B nanpHeimem
CBEPXITPOBOAMMOCTh OblIa OOHapyKeHa U y JIPYTUX METaVIOB U CIUIaBOB (CBHHEL, OJIOBO, KEJIE30 U Jp.).
CBepXmpoBOJIUMOCTb, KaK UM  3JEKTPUYECKOE CONPOTHUBIIEHUE, OOBICHAETCS  B3aUMOACHCTBUEM
KOJUICKTUBH3UPOBAHHBIX JJIEKTPOHOB METalIa ¢ KpUCTAUIMYecKor pemetkoir. B 1986 romy oOHapykena
BBICOKOTEMIIEpATypHAast CBEPXIPOBOIUMOCTD, TEOPHSI KOTOPOH HAXOIUTCS B CTaIUU pa3pabOTKH.

Cunoii JlopeHna Ha3pIBaeTCs CHJA, ACHCTBYIOIIAs HA 3apsj B JJIEKTPUYECKOM W MAarHATHOM I10JI€
(anextpudeckas u marautHas cuia Jlopenna): F = q{E + [v, B]}. [IlepBoe cnaraemoe B mociieiHeM BbIpaKEHUH
HAa3bIBAETCS JIEKTPUUYECKOM, a BTOPOE — MArHUTHOM cuiioi JIopeHna.

Cuiioii TOKa Has3pIBacTCA BEIMUYMHA, U3MeEpseMas 3apsiioM, MPOTEKAIOIIMM 4Yepe3 IONEPEUYHOE CEUYEHUE
MIPOBOJHMKA B OHY ceKkyHay. Enununna cumnsl Toka B CU: 1 Ammep — yeTBepTasi OCHOBHAsI €IUHHIIA 3TON
CUCTEMBI (Hapsiay C METPOM, KMJIOTPAaMMOM U CEKYHJION).

ConeHONZIOM Ha3bIBACTCS KATYIIKA [IUJIMHAPUUECKON (POPMBI.

CranMoHapHBIM HA3bIBACTCS DJJEKTPUYECKOE II0JIEe, CYIIECTBYIOLEE B IIPOBOAHMKE C TOKOM U
00YyCIIOBIMBAIOLIEE IEPEHOC YPHEPTUU B LIEIISAX TOCTOSIHHOTO TOKA. 3apsi/ibl IPU MPOTEKAHUU TOKA HEPEPHIBHO
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MEepEMEIAIOTCs, HO paclpelesieHue MX OCTaeTcs HeM3MeHHBbIM. IloaTomy crammoHapHOE Mojie, MOJA00HO
ANEKTPOCTATUYECKOMY, SIBJISICTCS MOTEHIIMATBHBIM.

CTOpOHHSISI CHJIA - CUJIA HEAIEKTPOCTATUYECKOM MPUPObI, BBI3bIBAIOIIAs [IEPEMEILLIEHUE OJIOKUTEIBHBIX
ANEKTPUYECKUX 3apsAI0B BHYTPU HMCTOYHUKA MOCTOSHHOTO TOKa OT TOYKH C HU3KHUM K TOYKE C BBICOKHUM
MIOTEHLMAJIOM (OTPULIATENBHBIX — OT TOYKU C BBICOKMM K TOKE C HU3KMM HoTeHuuanoMm). CTOpOHHUMH
CUMTAIOTCS BCE CHJIbI OTJIMYHBIE OT KYJIOHOBCKUX CHII. Y JIebHAasi paboTa CTOPOHHUX cuJl (paboTa 1o nepeHocy
€MHUYHOTO 3aps/1a) Ha3bIBACTCs 3JIEKTPOIBHKYILEH CHIION UCTOYHHKA TOKA.

Teopema I'aycca-OcTporpaackoro CBsI3bIBACT CyMMAapHbBIM AJIEKTPUUECKUN 3apsjl, HAXOMASIIUICA BHYTPH
3aMKHYTOM MOBEPXHOCTH, C IMOTOKOM BEKTOpa HAIMPSKEHHOCTH AJIEKTPOCTATUYECKOTO MOJS 4epe3 ATy
noBepxHOCTh: O = Z(/eoe. B 00001I€HHOM BUjIE 3Ta TEOpEeMa BXOJUT B CHCTEMY YpaBHEHH MakcBeria.
Tepmo3JIeKTPOHHAsI 3MHCCUSI — UCIYCKAaHHME DJJIEKTPOHOB METaUIaMH, HArpeTbIMU JI0 BBICOKOU
TEMIIEPATYPHI.

Taewmuii pa3psin — paspsl, BO3HUKAIIIMA B pa3psAaHON TpyOKe, HANOJHEHHOW Tra3oM IMPU HHU3KOM
nasieHuu (oxosio 0,1 MM pT. CT.), IpU HaANPSYKEHUM MOPSAKA HECKOJIBKUX ThICSY BOJBT. IIpumensercs, B
YaCTHOCTH, B JIJaMIaX JHEBHOTO CBETA.

Toxamu @yko Ha3bIBAIOTCSH UHAYKLHOHHBIE TOKH, BO3HUKAIOLINE B MACCUBHOM ITPOBOHHUKE, TOMELIEHHOM
B [IEPEMEHHOE MarHUTHOE TOJIE.

ToxoM nNpoBOAMMOCTH Ha3bIBAETCS JIEKTPUUECKUM TOK, 00YCIIOBICHHBIN IBUKEHUEM 3apsyKEHHBIX YaCTHLI.
IlonsiTue «TOK cmemeHus’» BBen MakcBemn. [lo MakcBemly TOK CMEHIEHHsS - 3TO TEPEMEHHOE
ANEKTPUYECKOE TII0JI€, MOpOKIAlollee, HapsAAy C TOKOM IMPOBOJMMOCTH (IBMXKYIIMMUCS 3apsiaMu),
MarHutHoe mose. Takum o0pa3oM, UCTOYHHUKOM MArHHUTHOTO TOJS MOXET OBIThb TOK CMEHICHHS U TOK
IIPOBOJAMMOCTH.

Topounaom Ha3pIBaeTCs KaTyilika, uMeromias Gopmy 0yOnuka.

ToueuHblil JIeKTPUYECKUH 3apsA — 3apsDKEHHOE TENlo, pa3MepaMu KOTOPOTrO MOYKHO IpeHeOpeub B
YCIOBUSIX KOHKPETHOM 3a/1a4H.

Tpau3ucropsl — nonynpoBogHUKOBBIE Tpuosl. [Ipeanoxenst B CIIA (1948). [IpumensitoTcs aiist yCHICHUS
Y TeHEePALU SJIEKTPUYECKHUX Kosebanuil. [1o cpaBHEHHIO ¢ BaKyyMHBIMH TPHOJaMH 00J1a/1af0T PSIIOM LIEHHBIX
MIPEUMYIIECTB (Majblii BEC U radapuThl, MPOYHOCTb, OTCYTCTBUE HAKAJIBHBIX LiETNEl, BRICOKUN K. I. 1.,
O0JBLION CPOK CITYXKOBI).

VYaeibHoe cONpoOTHBJIEHMEe BEIMYMHA, XapaKTepU3ylolllas CIOCOOHOCTh  BEIIECTBA  MPOBOJUTH
IEKTPUYECKUN TOK, U YUCIIEHHO paBHAas CONPOTHUBIICHHUIO NMPOBOJHMKA UIMHOK B | METp M IUIOMIAJBIO
TIOTIEpPEYHOro ceueHns | M2 . VIeabHOE COMPOTUBIIEHNE 3aBICUT OT TEMIIEPAaTyphL. Y METajIoB OHO PAacTeT ¢
POCTOM TEMIIEPATYpHl, Y NOJYNIPOBOJHUKOB U BOJHBIX PACTBOPOB IEKTPOJIUTOB — YMEHBILIAETCS.
YpaBHenust MakcBe1a - ypaBHEHUS, yCTaHABIMBAIOIIUE CBA3b MEX1y HAIPSXKEHHOCTAMH JIEKTPUUECKOTO
U MarHUTHOTO TOJEW U PACIpPENEICHUEM B IPOCTPAHCTBE DJIEKTPUYECKUX 3apSAJOB U TOKOB. YPaBHEHHS
MakcBesuia ONMCHIBAIOT AJIEKTPOMArHUTHBIE SIBJICHUS B Pa3/IMYHBIX CpPElax M B BaKyyMme. YpaBHEHHS He
JIOKa3bIBAIOTCSI U HE BBIBOJATCS B MAaTEMAaTHUYECKOM CMBICIIE, a SBISAIOTCS 00001IeHneM onbITa. Bee 3akoHbI
2JIEKTPOMArHeTU3Ma €CTh CIEACTBUSA ITUX ypaBHEHUU. VI3 ypaBHeHHIT MakcBesuia BBITEKAET CyIIECTBOBAHUE
AJIEKTPOMAarHUTHBIX BOJIH.

@deppoMarHeTU3MOM HA3bIBAETCSl CBOICTBO HEKOTOPHIX BemIeCTB ((peppOMarHeTUKOB) CIIOHTAHHO
HaMarHMYMBaThCs. MarHuTHbIE MOMEHTHI aTOMOB (eppoMarHeTHka B Mpeienax MHKPOCKOMMYECKUX
oOnactel (JIOMEHOB) CIIOHTAHHO OPUEHTHPYIOTCS MapajieNbHO Apyr npyry. llpomecc HamarHuMuumBaHuUs
MOKHO paccMaTpHuBaTh KaK MPOLECC OPUEHTALUNM MAarHUTHBIX MOMEHTOB JIOMEHOB BJOJb CHJIOBBIX JTUHHM
MarHuTHOro mnoss. [lpu BBIKIIOYEHMHM MAarHUTHOrO ImoJiss (GeppoOMarHeTHK OCTAeTCs HaMarHUYEHHBIM
(ocTarouHasi HAMarHU4eHHOCTh). DeppomMarHeTn3M HaOIr01aeTCsl TOIBKO MPU YCIOBUH, YTO TEMIIEpaTypa He
MpeBBIIAeT TaK Ha3blBaeMylo Temmeparypy (wiu Touky) Kropu. Camble n3BecTHbIE (DeppOMarHeTUKH —
KeJe30, KoOalIbT U HUKEIb.

DJIeKTpeT - TUAJIEKTPUK, CIIOCOOHBIN JJIUTENbHOE BpPEeMs HaXOJUTHCS B HA3JIEKTPU30BAHHOM COCTOSHUU
IIOCJIE CHSITHSI BHEIIHETO BO3JEHCTBHSA, BBI3BABLIETO IMOJSPU3ALMIO. DJIEKTPET CO3LAET B OKPYKAIOIIEM
MIPOCTPAHCTBE JJIEKTPOCTATUYECKOE TIOJIE 3a CYET MPEIBApUTENbHOM AJIEKTpU3allud WIK OCTaTOYHOM
noJsipuzanui. OOBIYHO 3JEKTPETH 00Pa3yIOTCs MyTEM HarpeBaHus TUAICKTPUKOB IO TEMIIEpaTypbl, OJIU3KOM
K TeMIIEpaType UX IJIaBICHUS, U TIOCIEAYIOUIET0 OXJIAXACHHS B CUJIbHOM BHEITHEM 3JIEKTPUUYECKOM I10JI€.
DJIEKTPUYECKAs €MKOCTh (3J1eKTPOEMKOCTh) NMPOBOJHUKA - CKaJsIpHAs BEJIMYMHA, XapaKTEpHU3YHoIas
CHOCOOHOCTH MPOBOIHMKA HAKAILIIUBATh AJIEKTPUUECKH 3apsi]l, M paBHas OTHOLICHHIO 3apsiia MPOBOAHUKA K
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€ro MOTEHIHANy (B MPEANOI0KEHUH, YTO BCE IPYrue MPOBOJHUKHA OECKOHEYHO YAAJICHBI U YTO MOTEHIIMAT
OCCKOHEYHO yIaJIEHHON TOYKH MPUHAT PaBHBIM HYIIO). EMWHUIIEH 27eKTpUYecKO eMKOCTH MTPOBOIHUKA B
CU sBnsiercs 1 @apan.

DJIeKTPUYEcKoii OCTOSTHHO Ha3bIBAETCS Pa3sMEpHbI MHOXKHTENb 0= 8,85-10712 Kin?/H-M? , BXOAAMMIA B
HEKOTOpbIe POPMYJIBI JIEKTpOMarHeTu3ma (Hanpumep, B 3akoH Kynona), 3anucannsie B cucreme enuuut] CH.
DJIeKTPUYeCKHI IUIOJb - CHUCTEMa JIBYX TOUYCUHBIN 3aps/I0OB OJAMHAKOBBIX MO aOCOIIOTHOW BEIMYUHE U
IIPOTUBOIOJIOKHBIX 0 3HAKY, PaclOJIO)KEHHBIX Ha HEKOTOPOM pAacCTOSIHMM JApyr oT japyra. Ha numons,
HAXOJSIINICA B AIEKTPUYECKOM T0JIe, ACMCTBYET Mapa CHJI, CTPEMSIIIUXCS YCTAHOBUTH €T0 BIOJb CHUIIOBBIX
TuHUI. MoJieKyibl MHOTHX BEIIECTB [0 CBOMM CBOMCTBAM MOJ00HBI 3JIEKTPUYECKOMY AUIIONIO.
DJIeKTpHYecKHUii 3apsaj - Gu3nyeckas BEIMUMHA, XapaKTEPU3YIOIasi CBOWCTBO TeJ WM YacTUI[ BCTYNaTh B
ANIEKTPOMArHUTHOE B3aWMOJEUCTBUE U ONpENENsIoNias 3HAYeHUS CHJI W OHEPrui MpH  TaKux
B3aUMOJCHCTBUAX. DJIEKTPUUYECKUM 3apsiiaM IMPUIIMCHIBAIOT IOJOKUTENbHBIA WM OTPULIATEIbHBINA 3HAK.
Enununa 3apsna B cucreme CU — 1 Ko (kyion).

DJIEKTPUYECKHM CMelleHHeM Ha3bIBacTCsl BCIIOMOrareibHas BEKTOpHas BenuuuHa D=goeE (roe & —
OTHOCHUTEINbHAS AUAJIEKTPUUECKas MPOHUIIAEMOCTb, €0 - JEKTPUUYECKas MOCTOsHHAsA, E — HampsHKeHHOCTH
ANEKTPUYECKOTO T0JIs1), IPUMEHsIeMast JJis OIMCAHUS SIEKTPUUYECKOTO MO B IUAJIEKTPUKE.
DJIEKTPOABHKYIIAsI CHJIA - XapaKTePUCTHKA HMCTOYHHKA OJHEPrMM B  OJCKTPUUECKON  IIETH.
DNEeKTPOABMKYILAS CHIIAa U3MEPSETCS OTHOIIEHHEM Pa0OThI CTOPOHHUX CHJI TI0 TIEPEMEIICHHIO 3apsiia BIOIb
L[ENU K 3HAYEHUIO ATOro 3apsiaa. MoxHo cka3zatb, uto DJIC ecth yaenbHas padota ctoponnux cuil. DJ1C, kak
Y TIOTEHLMAJ, U3MEPSIETCS B BOJIbTAX.

DJIeKTPOAMHAMMKA - pasjen (QU3MKHU, U3YyYalolMid CBOICTBA 3IEKTPOMAarHUTHOTO TIOJNS U €ro
B3alMOJICICTBHUE C 3aps/iaMH, CBS3b JEKTPUUECKUX U MArHUTHBIX SIBJICHHUH, a TaKK€ AJIEKTPUUYECKUI TOK.
PaznuyaroT kimaccuyeckyr, pPEeNATUBHCTCKYIO W KBAHTOBYIO 3JEKTpoAuHaMHUKU. OCHOBOHM KJIacCHYECKOM
ANIEKTPOAMHAMUKH SBIIAIOTCS ypaBHeHUs: MakcBesuia.

DJIEKTPOJMTHYECKOI JAucconuanueil Ha3bpIBAeTCs paciaj MOJEKYJ KUCIOT, IIeI04Yeil U cojieil B BOAHOM
pacTBOpe Ha NPOTUBONOJIOXKHO 3apsyKeHHble MOHBL. [loyIoKMUTENbHBIE HMOHBI Ha3bIBAIOTCA KaTHOHAMH,
OTpHULIATENbHbIE — aHHOHaMU. [IprunHa nucconuanum — BO3AHCTBUE MOJSIPHBIX MOJIEKYH BOJIBI.
DJIEKTPOJMTAMH Ha3bIBAIOTCS BEIIECTBAa (CONM, KHUCIOTHI, OCHOBaHHUS), BOJHBIE PACTBOPHI KOTOPBIX
MPOBOJAT BJEKTPUUYECKH TOK. MOJIEKYIbl 3JEKTPOJIMTOB IMOJ JEUCTBUEM TOJSPHBIX MOJEKYJ BOJBI
JUCCOLUUPYIOT — pacriaialoTcsl Ha IPOTUBOMOJIOKHO 3apsyKEHHbIE HOHBI.

DJIEKTPOMATHUTHAS MHAYKIHA - sBI€HUE BO3HUKHOBeHHMs DJ[C B NMPOBOJHMKE NMpPU €ro JBUKEHHUH B
MarHMTHOM II0JI€; WJIM MPU U3MEHEHUU OKPYXAIOUIero ero MarHuTHoro nojis. Ilpu 3Tom B 3aMKHyTOM
IIPOBOJSAIIEM KOHTYpPE, IOMELUIEHHOM B IEPEMEHHOE MarHUTHOE I10JI€, BO3HUKAET MHIYKIIMOHHBIN TOK. CM.
TaKKe 3aKOH AJIEKTPOMAarHUTHOW MHIAYKIIUH.

DJIEKTPOMATHUTHOE B3aUMOJEiCTBHE — O3TO B3aUMOJICHCTBHE 3apsUKEHHBIX Tel.  XapakTep
AJIEKTPOMAarHUTHOTO B3aWMO/IEHCTBHS 3aBUCUT OT BBIOOpA CUCTEMBI OTCUETa. B HEKOTOPBIX cUcTeMax oTcyeTa
MarHuTHass KOMIIOHEHTa DSJEKTPOMAarHUTHOTO B3aUMOACHCTBHUS He HaOmomaeTcs M HaOIoIaeTcs
ANEKTPUYECKOE B3aUMO/ICICTBHE, B APYTUX, HA00OPOT, MACKUPYETCS JIEKTPUUECKOE, a Ha0III01aeTCs TOIBKO
MarHMTHOE B3aUMOJIEHUCTBHUE.

J1eKTPOMArHUTHOe TMoJe - ocobas ¢opMa CyIIECTBOBAaHHS MAaTEpUH, MOCPEACTBOM KOTOPOH
OCYIIECTBIISETCSA B3aUMO/ICHCTBHE MEX Ty MOKOSIIMMHUCS WU IBHKYIIUMUCS JEKTPUUECKUMU 3apsJaMH.
DJIEKTPOMATHUTHAsi BOJIHA — 3TO CBOOOJHOE (OTOpBaBlIeecss OT TOKOB U 3apsAloB) IMEepeMEHHOE

anekmpomazHummuoe nose. CylecTBOBaHUE DIIEKTPOMATHUTHBIX BOJIH BBITEKAET U3 ypasHeHul Maxkceenna.
[IepeMeHHBIE IEKTPUYECKOE U MArHUTHOE T10JI€ MOT'YT OTPBIBATHCS OT MOPOAMBIIMX MX TOKOB M 3apsOB U,
MOACPKUBAs APYT APYra, paclpOCTPAHATHCS B IIPOCTPAHCTBE CO CKOPOCTHIO cBeTa. [IoaTOMY roBOpsT, 4TO
MakcBemr mpeAckas’al  CyHIeCTBOBAHHE JJIEKTPOMAarHUTHBIX BOJIH. ['epll MOdaydumn 3TH  BOJIHBI
JKCIIEPUMEHTAIILHO, a [10110B MOCTpOUII NEPBBIN paguoONpPUEMHHUK.

DJIEeKTPOHHAsI TEOPUsI MeTAJLIOB Oblia pazpaboTaHa HeMeKUM ¢u3ukoM Jlpyzae u pa3BuTa rojulaHICKUM
¢uzukom Jlopenmom. Teopusi ocHOBaHa Ha MEPEHECEHUs MPEICTaBICHUH KUHETUYECKOH TeOpUH ra3oB Ha
«ra3» cBOOOAHBIX AIEKTPOHOB B MeTajlie. DJIEKTPOHHAs TEOPHsI TO3BOJINIIA BBIBECTU 3akonbl Oma 1 [owcoyns-
Jlenya B MeTallIaX, HO CTOJIKHYJIACH C PAIOM 3aTPyIHEHUH, IPEOI0JIETh KOTOPbIE YAAIOCh TOJIBKO KBAHTOBOU
(30mHOI) meopuu TBEpIOTO TENA.
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JIEKTPOHBI M ABIPKU — HOCUTENU TOKA B MOJYIMPOBOJHUKAX. DJIEKTPOH, NMEPEXO/s U3 BaJCHTHOW 30HHI B
30HY NMPOBOJUMOCTH, OCTaBISICT B BaJCHTHON 30HE HApPYIIEHHYIO BAJICHTHYIO CBSA3b, 10 CBOMM CBOMCTBAM
HKBUBAJICHTHYIO MOJIOKHUTEIHLHOMY HJIEKTPHUECKOMY 3apsiy.

DJIEKTPOCTATHKA - pazliel AJIEKTPOJAMHAMUKH, U3YUYAIOLIUH T[10JI€ HEMOJABMKHBIX 3apsjioB U UX
B3auMoieiictBue. OCHOBY JIEKTPOCTATUKU COCTaBIIseT 3aKkoH KyroHa.

DeKTpocTaTHuecKas HHAYKIUS - TOSIBICHUE DJIEKTPUYECKUX 3apsAI0B PA3HOT0 3HAKA HA MPOTHBOIIOJIOKHBIX
YUYaCTKaX NPOBOOHUKA WA OUINEKMPUKA B DNIEKMPOCMAMUYECKOM NoJle.

DJIeKTpocTaTHYecKas 3allUTa - 3alldTa NpuOOpoB U 00OpYyIOBaHUS, OCHOBaHHAasg Ha TOM, 4YTO
HaAMPSKEHHOCTD AJIEKTPOCTATUYECKOTO TOJIsl BHYTPH MPOBOJAHMKA paBHA HYJIO. Poib skpaHa MOXKeT Urparthb
METAJUIMYECKHIA KOPITyC TpUOOpa WM METAJUINYECKast CETKa C JOCTATOUYHO MEJIKMMHU STYeHKaMU.
DJIeKTPOCTATHYECKOe M0JIe - IIEKTPUUECKOE MOJIE HETIOABUKHBIX IEKTPUUYECKUX 3apsAI0B. DTO YACTHBIN
Cllydyail ~ AJIEKTPOMAarHUTHOTO  TOJA.  XapaKTePUCTUKAMHU  3JCKTPOCTATHUECKOTO  TOJIS  SIBISIFOTCA
HaAMPSHKEHHOCTD U MOTEHLIHA.

DJIeMeHTAPHbII  JJIeKTPUYECKUH 3apA0 - HAUMEHBIIMA TIOJOXUTEIbHBIA WIM  OTPHULATEIbHBIN
ANEKTPUYECKUN 3apsll, paBHBIA MO aOCONMIOTHOMY 3HAYEHUIO 3apsiy SJIEKTpOoHA. 3apsn J000ro Tena WiH
YaCTHUIIBl €CTh BEIIMYMHA, KpaTHas dJIEMEHTApHOMY 3apsny. YacTHIbl ¢ JAPOOHBIM 3apsaoM B CBOOOJIHOM
COCTOSIHMM HE HAOIIOIal0TCA.

DHeprus, 3aMaceHHas B MazHumH1om noje xarymku, pasga W = L1%/2, rae | — cuna moxa, L — unoykmuenocmo
KaTymKkH (cp. ¢ GOpMyIIoi KHHETHYECKON dHEepruu!).

DHeprus, 3amaceHHas B MEKTPUUECKOM Tolie Kondencamopa, paBaa W = CU%/2, rne U — HanpskeHne Ha
KoHJeHcaTope, C — 3JIeKTPOeMKOCTh KOH/IeHCATOopA.

Jueprusi ®epmMu — dHEPrUs SJICKTPOHOB, 3aHUMAIOUINX MPU aOCOIIOTHOM HYJE TEMIEpaTypbl BEpXHHIA
YpOBEHb B 30HE MPOBOAMMOCTH MeTaiia. PacueT mokas3plBaeT, YTO AJIEKTPOHBI, HAXOJAIINECS HAa YPOBHE
®epmu, naxe mpu abCOIIOTHOM HyJe 00J1aJal0T OrPOMHOM KHMHETHYecKo sHeprueil. Ho nBmxeHue
ANIEKTPOHOB TPHU 3TOM HOCHT HE TEIUIOBOM Xapakrtep. Ilpu HOpMalbHBIX YCIOBHUSAX BKJIaJ TEIJIOBOTO
JBIDKEHUS. B OOIIYI0O KMHETHYECKYIO SHEPTHIO COCTaBIsieT BenuunmHy He Oomee 1 %. Cwm. takxe 3ounas
meopusi.

A¢pdexTom Xosna Ha3bIBACTCS BOSHUKHOBEHHUE PA3HOCTH NOMEHYUAL08 (IeKMPOOSUNCYWell CUlbL) MEKITY
rpaHsSMHU TOTYIPOBOJHUKOBOM MM METATMYECKON TIACTUHKUA C TOKOM MPU TIOMEIICHUH €€ B MACHUMHOE
none. Dpdexr Xomra mpuMeHseTcs A ONpeesIeHUs 3HaKa W KOHIIEHTPAIlMN HOCHTENIEH TOKa, a TaKXKe B
HU3MEPUTETBHON TEXHUKE (11 U3MEPEHUS UHOYKYUU MASHUMHO20 NOJIAL).
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