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1.CooTHeCEeHHBIX € IJIAHUPYEMbIMH Pe3yJbTATAMH OCBOEHHSI 00pa30BaTeIbHOM

NMporpamMmel

B pesynsrare ocBoenuss OOIl oOywaromuiicss MOMKEH OBIAJETh CIEAYIOIIUMHU
pe3yabTaTaMu OOYYSHHS IO TUCITUTIINHE:

Koabi Pe3yabTarsl ocBoennst OOII IlepeyeHpb MIAHUPYEMBIX Pe3yJIbTATOB
KOMIIeTeHIIMH Cooeporcanue kKomnemeHuuil * 00y4YeHHs MO AUCHHUILINHEe ¥
OIIK-1 CrocoGeH HCIIOIb30BaTh 3-OI1IK-1 3Harh: 0a30BbIE 3aKOHBI
0a30BBIE 3HAHUSI C€CTCCTBCHHOHAYYHBIX JUCHUILIINH;
€CTECTBEHHOHAYYHBIX OCHOBHBIC MAaTeMaTHUYCCKHEC 3aKOHBI;
JUACIUIUINH B OCHOBHBIC (PU3MUECKHUE SBIICHUS,
po(heCcCHOHANBHOM IIPOLECCHI, 3aKOHBI U TPAHHULIBI UX
ACATEILHOCTH, TIPUMCHATD MIPUMEHUMOCTH; CYITHOCTH OCHOBHBIX
METO/BI MAaTCMATHIECKOTO XAMUYECKUX 3aKOHOB U SIBICHUI; METOMIBI
aHajmsa 1 MOZCIINpOBAHUA, MaTeMaTH4eCKOrO MOJICITUPOBAHMS,
TEOPETHUYECKOTO U
TEOPETHUYECKOrO U HKCIIEPUMEHTAIILHOTO
AKCIIEPUMEHTAIILHOTO
HCCIIEI0BAHHS HCCIIEIOBAHUS
V-OIIK-1 YMeTh: BBISBIATD
€CTeCTBEHHOHAYYHYIO CYIITHOCTh
npo0ieM, BOSHUKAIOUINX B XOJI€
npodeccroHanbHOM eATeTbHOCTH,
MPUBIIEKATH JIJIS KX PEIICHUS
COOTBETCTBYIOIIUI
(bU3UKO-MaTeMaTUYECKUN amnmapar
B-OIIK-1 Bimanets: MaTeMaTHueCKUM
anmapaToM AJs pa3padoTKU MOJIEIeH
MIPOIIECCOB | SIBJICHHUH, pEIICHUS
MPaKTUYECKUX 3a]1ad podhecCuoHAIbHON
JeATEIbHOCTH; HaBbIKAMU
HCIIOI30BAaHMUS OCHOBHBIX
00mebu3nIeCcKNX 3aKOHOB 1 IPUHIIHUIIOB
YKE-1 Cnoco0eH OCylIeCTBISATh MOUCK, | 3HATD:
KPUTUYECKUH aHAIN3 U CUHTE3 CHUCTEMHBIN TIOJIXO/T JUTS pEIICHUS
nH(pOpMaIUH, IPUMEHSITh IMOCTABJICHHBIX 3a]a4
CHUCTEMHBIN ITOIXO IS YMeTh:
pelieHus: MOCTaBJIECHHBIX 3a/1a4 OCYILECTBIIATh MOUCK, KPUTHUECKUI
aHaJIM3 U CUHTE3 MHPOPMAIINH, TPUMEHSATH
CHUCTEMHBIN TOJXO/T JUIsl peLIeHUs
MOCTABJIEHHBIX 3a7a4
OIIK-3 CniocoOHOCTB MCITOIL30BaTh 3-OI1IK-3: nousarus

0a30BbIE TEOPETHUUECKHIE 3HAHUS
(dyHIaMEHTAIBHBIX Pa3/IeIoB
o01el U TeopeTHIECKOM
Gbu3MKK 715 pereHus
npodeccruoHaNbHbIX 3a/1a4

- JJIEKTPOCTAaTUYECKOE T10JIE B BaKyyMe,
- IPOBOAHMKH B 3JIEKTPOCTATHUECKOM
noie,

- QIIEKTPUYECKOE I0JIE B AUIIIEKTPUKE,
- DHEPIruUs NIEKTPUIECKOTO MO,

- IIOCTOSIHHBIHN 3JIEKTPUYECKUH TOK,

- MarHUTHOE I0JI€ B BaKyyMe,

- MarHUTHOE T0JI€ B BEILIECTBE,

- JJIEKTPOMArHUTHasI MHTyKLUs,

- JJIEKTpUYECKHE KOJIeOaHus,

- DHEPIruUs MIEKTPOMArHUTHOIO MOJIs,




- OTHOCUTEIBHOCTb JIEKTPUUYECKOTO U
MarHUTHOTO TIOJICH.

V-OIIK-3:

- IPOU3BOJUTH PACUETHI
MAaKpOCKOIIMYECKUX NTapaMETPOB
BEILIECTBA, UCIOJIb3Ysl OCHOBHBIE
TEPMOAMHAMHUYECKHE COOTHOLIEHUS U
CTaTUCTUYECKHUE (PYHKIIMH pacrpeaesiCHUs,
- KOJINYECTBEHHO PELIaTh KOHKPETHBIE
3a71a44 B paMKax MPUHATBIX
PUOTKECHHH.

MIPUMEHSATh U3YUYECHHBIE METOJIbI TIPHU
peLICHNH 3a/1a4.

B-OI1IK-3:

- ypaBHeHHsIMU MakcBeJa.

2. MecTto monyJsa qucuuiiinHe B ctpykrype OOII 6akanaBpuara

Mozynb TUCUMILTMH peanu3yercs B paMkax 0a30Boil uactu. Muaexe monyns b.02.03

Jlist ocBoeHUst MOAyNsl HEOOXOIMMBI KOMIETEHIMH, C(HOPMHPOBAHHBIE B paMKax
U3Y4YEHUs CIEAYIOUMX JUCHUIUIMH: MaTEeMaTUYECKUN aHallu3, aHaJMTUYeCKas
reoMeTpHusi, JInHEeWHas anredpa.

JucuuminHa u3ydaercst Ha 2 Kypce.

3. O0beM MOaYJIS B 324€THBIX ¢IMHULAX C YKAa3aHHEM KOJIHYeCTBA aKaJleMHYeCKUX
YacoB, BbI/ICJICHHBIX HA KOHTAKTHYIO pa0oTy 00y4Yaruuxcs ¢ npenogasaresiaeM (1mo
BU/aM 3aHATHH) M HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4arommxcst

O6mass TpymoeMKOCTb (00BbeM) MOIyJs COCTaBiIsseT 6 3a4eTHBIX eauHul, 216
aKaJIeMUYECKHX YacOB.

3.1. O0vém oucuunaunsvl no eudam y4eOHvIX 3aHaAmuil (¢ yacax)

Kypc 2
OObeM TUCITUTUIMHBI Bcero gacon

Ounas popma | 3aounas popma

00yUYeHHs 00y4YeHUs

OO0mmast TpyA0E€MKOCTh JUCITUILINHBI 216
KonraktHas™ pabora oOyuaronuxcs ¢ 27
IpernojiaBaresieM
(o Buaam y4eOHBIX 3aHITHI) (BCEro)
Aynutoprasi pabota (Bcero™*): 27
8 MOoM yuciue:
JICKLINHU 6
CEMMHAPhI, MPAKTHYECCKHUE 3aHITHS 15
71a00paToOpHBIE PAOOTHI 6




CamocrosiTenpHas pabota oOygaromuxces ™ * 189
(Bcero)
Bua npoMexyTouHOM aTTecTanun +

oOyJaromerocs (9K3aMeH)

4. Coagepxxanue MOayJisi, CTPYKTYPHMPOBAHHOE MO0 TeMaM (pa3jesiaM) ¢ YKa3aHueM
OTBEIECHHOI0 HAa HHUX KOJUYECTBA aKaJeMUYECKMX YacOB M BHIOB Y4eOHBIX

3aHATHH

4.1. Pazoenvt oucyuniaunsvt u mpyooemKoCcnb no 6UOAM y4eOHbIX 3AHAMULL
(6 akademuueckux uacax)

/lna 3ao0unoit hopmul odyuenus

Ne HaumenoBaHnue pasaesa Buabl yueOHBIX 3aHATHI, BKJIIOYas
n/n /TeMbl AU CIUATITAHBI CaAMOCTOSITEJIbHYIO padoTy
00y4aKIMXCcs U TPYI0EMKOCTh
(6 wacax)
AynuTopHbIe YueOHbIe
3aHATHS
Jlek Cem/IIp JIao CPO
2 Kypc
5. JIEKTPUYECTBO 2 4 2 89
51 TOJIE HETIOJIBMXKHBIX 3APSIZIOBB | 0.5 1 0.5 22
- BAKYYME
52. ITOJIE HEIIOJABMXXHBIX 3APSIJIOB B | (.5 1 0.5 22
JIBJIEKTPUKE
53 ITPOBOJIHUKH B SJIEKTPUYECKOM | .5 1 0.5 22
TIOJIE
54. SHEPTUS QJIEKTPUYECKOIO MOJIA | 0.5 1 0.5 23
6. MATHETHU3M 4 11 4 100
6.1. TTOJIE [TOCTOSIHHOT'O TOKA B 0.5 2 0.5 12
BAKYYME
6.2. MATHUATHOE IIOJIE B BELECTBE | (.5 2 0.5 12
6.3. [MEPEMEHHOE 0.5 2 0.5 13
SIIEKTPOMATHUATHOE TTOJIE
6.4. SJIEKTPUYECKUE KOJIEBAHUS 0.5 1 0.5 13
6.5. ITEPEMEHHBIN TOK 0.5 1 0.5 13
6.6 JIBVDKEHUWE 3APSKEHHBIX 0.5 1 0.5 13
T YACTHULL B DJIEKTPUYECKUX U
MATHUATHBIX TTOJISIX




6.7. DJIEKTPUYECKUI TOK B 0.5 1 0.5 12
METAJUIAX U
[IOJIYIIPOBOJTHUKAX
6.8. DJIEKTPUYECKUI TOK B TA3AX 0.5 1 0.5 12
Ilpum.: Jlex — nexyuu, Cem/Ilp — cemunapvl, npaxmuyeckue 3anamus, Jlab

nabopamopusie 3auamus, CPO — camocmosamenvras paboma odyuaowuxcs

4.2. Cooepircanue oucyuniunvl, CMpyKmypuposannoe no pazoeiam (memam)

Jlexyuonnuli Kypc

Ne

HaumenoBanue
pasaesia /TemMbl
JTUCHUILIHHBI

Conep:xkanue

AJIEKTPUYECTBO

I[NOJIE HETIOABMXKHBIX
3APAIOB B BAKYYME

Onexktpudeckuil 3apsif. CBOMCTBA AJIEKTPUUECKUX 3apsJIOB.
3akoH coxpaHeHus 3apsaaa. Toueunslit 3apsia. 3akoH KymoHa.

DnexTpuyeckoe mnosne. HampsykeHHOCTh AMEKTPUYECKOTO MOJS.
Cuuia, neiicTByromas Ha 3apsij B 3JeKkTpudeckoM nose. [Ipunnun
CYIIEPIO3HIINHU TOJIEH.

[Torok BekTOpa HanpskeHHOCTH. Teopema ["aycca miia Bekropa
HanpsokeHHocTH. OObeMHas, TOBEPXHOCTHasT U JIMHEWHas
IUIOTHOCTU 3apsAnoB. llone 3apsKeHHBIX UWIMHAPUYECKUX U
cheprueckux MOBEPXHOCTEH, MOJEe OAHOM M JIByX IJIOCKOCTEH.
[Tone 3apSKEHHOTO mapa. JuBeprenuus BEKTOpa
HanpsbkeHHocTU. Teopema [aycca amsi BeKTopa HampsyKeHHOCTH
B tuddepenunansrHoii hopme.

[lorenumanpbHoe  monme  cwi.  Llupkymsiuuss ~ Bekropa
HANPSHKEHHOCTH  DJIEKTPUYECKOTo mosist. Teopema UUPKYISALUU
BEKTOpa HAIpPsHKEHHOCTH. PoTop BekTOopa HANpsKEHHOCTH.
Huddepenunansaas (GopMyIHpOBKa MOTEHUUAIBHOTO  TTOJIS.
[Torenuuman. CBsi3pb MeXAYy MNOTEHUUAJIOM H©  BEKTOPOM
HaAINPsHKEHHOCTH. DKBUINOTEHIIUAIbHBIE TTOBEPXHOCTH.

DNEKTPUYECKUN JUIONb. OJIEKTPUYECKUHA MOMEHT JIHIIOJIA.
[lTorenuman u mone aunonss. MOMEHT CHJI, JEUCTBYIOIIUX Ha
JUTIOb, U SHEPTUSl JMIIONS BO BHEUIHEM DJIEKTPHUUYECKOM IIOJIe€.
Cuiia, JelCTBYIONad Ha AUIOIb B HEOMHOPOIHOM moje [1-5].

5.2.

[OJIE HETIOABMXKHBIX
3APAIOB B
JNDJIEKTPUKE

Hunextpuku. CTOpoHHUE U CBsi3aHHBIE 3apsiabl. [lonsapHbie 1
HENOJISIPHBIE MOJIEKYJIbl. OJEKTpUYecKas, OpUEHTAlMOHHAs |
WOHHAsg TONApPU3alMU  JUAIEKTPUKOB. [lonspu3oBaHHOCTE.
[Tonspusyemocts Monekyn. llome B audnexrpuke. Makpo- u
MUKpOCKONu4eckoe mnoine. {usnexrpuueckas BOCIPUUMYUBOCTb.
Bekrop amekrpuueckoro cmeunieHus. Teopema laycca s
BEKTOpa  JJIEKTpPUYECKOro  cmemieHus.  Jlusnekrpuueckas
npoHunaeMoctb.  CBA3p  MEXIy  NOJSPU30BAHHOCTBIO U
MOBEPXHOCTHOIM TUIOTHOCTHIO CBSI3aHHBIX 3apsiioB. Teopema
l'aycca nns BexkTopa MONSIPU30BAHHOCTH B HHTETPAJbHOM H
muddepennmanbHo  opmax.  YCIOBHSA ~ BO3HUKHOBEHHS
00bEMHBIX CBSI3aHHBIX 3aps0B B JMIJICKTPHKE. YCIOBUS Ha




rpaHUIle pa3ena ABYX IUAJIEKTPUKOB W Ha TPaHUIIEC pasfena
IPOBOIHUK-IUDIIEKTPUK [1-5].

5.3.

[MTPOBO/JHMKHU B
SJIEKTPMYECKOM II0JIE

VYcnoBust paBHOBecHs 3apsiioB B npoBogHuke. [lome BOMM3M
MOBEPXHOCTH M BHYTPU NPOBOJHUKA. MeTon u300paKeHHiA.
Cuna wu 1wioTtHOCTh TOKa. Hanpspkenne. 3akon  Owa.
ConpoTuBiieHre IIPOBOJIHUKOB. 3akoH OmMma B
muddepeHmranbHoR Gopme.

DONeKTpOeMKOCTh.  EMKOCTh  yEIMHEHHOIO  MPOBOJHHKA.
Kongencaropel. EmkocTh KoHAeHcaTopa. POpMylbl €MKOCTH
IUIOCKOTO, CEepUYecKOro U HUIUHAPUYECKOTO KOHICHCATOPOB.
[TapannenbHoe u MIOCJIEIOBATEIBHOE COEIMHEHHE
KoHIeHcaTtopos [1-5].

54.

OHEPI'UA
SJIEKTPMYECKOI'O
[1O0JIA

[ToTenmmanbHass HSHEpPrus 3apsga B DIIEKTPUUECKOM TOJeE.
DHeprus cuctembl 3apsioB. COOCTBEHHas] SHEPTUS M JHEPTHUS
B3aUMOJICUCTBHS. DHEPrusl 3JeKTpuueckoro mois. [ImoTHocTh
DHEPTHU DICKTPHUUISCKOTO 1moJs [ 1-5].

MATI'HETU3M

IOJIE IOCTOAHHOI'O
TOKA B BAKYYME

BsaumoneiictBue  TokoB. MarautHoe noiie  CBoiicTBa
MarHuTHoro mons. MarautHas uHaykuus. Cuna  Jlopenna.
[TpuHLIMI CYynIepHO3UIIMY MAarHUTHBIX MOJICH.

3akoH buo-CaBapa. Teopema I'aycca miig BeKTOpa MarHuTHOM
UHAYKIMU. JlMBepreHuus BeKTopa MarHuTHoM uHaykuuu. [lome
npsmMoro Ttoka. [lose B meHTpe U Ha OCH KpPYroBOro TOKA.
Teopema O LIUPKYISUMU BEKTOpa MarHMTHOW MHAYKUuU. [lose
coiieHouza u Topouzaa. 3akoH Awmmnepa. KoHtyp ¢ Tokom B
OJTHOPOJTHOM M HEOJHOPOJHOM MAarHUTHOM TI0JI€: BpalaTeabHbIN
MOMEHT, DJHEprusi, cuia, JCHCTBYIOIIass Ha KOHTYp B
HEOJHOPOJHOM MAarHuTHoM mnose. PabGora mpu mnepemenieHun
KOHTYpa ¢ TOKOM B MarHuTHOM moje [1-5].

6.2.

MATHUTHOE IIOJIE B
BEIECTBE

Marnetuku. Toku NpPOBOAMMOCTH W TOKM HaMarHUYEeHHs
(monexynsipuble Tokn). Hamarunuennocts. [lone B MarneTukax.
Teopema 0  UUPKYIsUMM  BEKTOpa  HAMarHMYEHHOCTH.
HamnpskeHHOCTP MarHuTHOro nosiss. TeopeMa O LUPKYJISALIUU
BEKTOpa HANpPsDKEHHOCTH. MarHutHass  BOCIPUUMYHUBOCTb.
MarauTHass ~ OPOHUMUAEMOCTh.  YCIOBUSL ~ BO3HUKHOBEHHUS
00beMHBIX TOKOB HAMarHMYEHHWs. YCIIOBHUS Ha I'paHHULE pa3zena
JIByX MarHETUKOB.

MarHuTHble CBOMCTBa BEIIECTBA. MarHUTOMEXaHUYECKUE
sBieHus. ['mpomarautHoe oTHomieHue. OmbIT DUHINTEHHA U
ne-Xaaca. OnbIT bapHTTa.

MarnuTHble MOMEHTHI aroMoB W Mojekyda. OmeiT llTepHa u
I'epnaxa.

Hua-, mapa- u ¢eppomarneruku. [Ipupona nuamarseTusma u
napamarierusma.  ®eppomarHetusMm.  OcCHOBHasi  KpuBas
HaMarHU4eHusl. MarnutHoe HACBILICHUE. I'ucrepesuc.
OcrarouyHoe HaMarHu4eHue. Kospuurnshnas cuia.
Marnutoctpukuus. IIpupona deppomaraernzma. Touka Kropu.
Aunrudeppomaruerusm [1-5].

6.3.

[NEPEMEHHOE
SJIEKTPOMATHUTHOE
[TIOJIE

SBnenue osnexTpoMarHuTHOM wuHAyKuuu. OnbiT Dapajes.
[IpaBuno Jlenna. DJIC unnykuuu. [loTokocuemnienue (MOMHBII
MarHUTHBIN IIOTOK).




SBnenune camomnaykuuu. MHAykTuBHOCTH. MHIYKTHBHOCTH
coneHonpa. OJC camouHaykuuu. B3aumHas HHIYKIUA.
B3anmuas unnyKTUBHOCTB. Teopema B3aUMHOCTH.

OHeprusi MarHUTHOrO 1ojisl. B3aumHas »HEprus TOKOB.
[InotHOCTH SHEPruu MAarHuTHOTO TIOJIA. Pabora
nepeMarHuurBanus eppoMarHeTHLa.

Buxpesoe snexkrpuyeckoe nosie. Tox cmenienus. [1onHplii TOK.
YpaBHeHne MakcBesia B MHTErpalibHOW U auddepeHInaaIbHON
dopmax.

DJIEKTPOMArHUTHBIE BOJIHBI. BOJTHOBOE ypaBHEHHUE. YpaBHEHUE
IJIOCKOW 3JIEKTPOMAarHUTHOW BOJIHBL. Bexkrop YMmoBa-IloliHTHHTa.
HMITysibec ¥ Macca 3IeKTPOMAarHUTHOTO MOJsl.

6.4.

SJIEKTPMYECKHUE
KOJIEBAHUA

AKTUBHOTO
KOJICOaHUS.

CBoOonmHble  KoneOaHusi B KOHType  0e3
COTIPOTUBIICHUSI. CBobOoaHble  3aTyxarllue
Jlorapupmuyeckuid  IekpeMeHT  3aryxaHus. Jl0OpOTHOCTH
KOHTYpa. BrinyxaeHHbie AIIEKTPUUECKUE KojieOaHusl.
Pe3onaHcHBIC KpUBBIC JIJISI HAIPSOKEHUS M CHJIBI ToKa [1-5].

6.5.

[IEPEMEHHBIM TOK

KBazucranmonapueie Toku. [lepemeHHbIN TOK, TEKyIIUNA yepe3
MHIYKTUBHOCTb. VHIykTHBHOE comnporuBieHue. [lepeMeHHbIN
TOK, TEKYIIUW 4yepe3 eMKocTb. EMKocTHOE conpoTuBienue. Liens
MEPEMEHHOTO TOKa, COJAEp’Kallas €MKOCTb, WHIYKTUBHOCTh U
AKTUBHOE COMPOTHUBJICHUE.

MomHoCcTh, BBIFCNSIEMas B 1€MW MEPEMEHHOTO
JleficTBYIONIME 3HAYEHUS HAOPSHKEHUS 1 CUJIbI ToKa [1-5].

TOKa.

6.6.

JABHXEHHNE
3APSKEHHBIX YACTULL
B DJIEKTPUYECKUX U
MATHUTHBIX ITOJIAX

OTKJIOHEHUE 3apsHKEHHBIX YaCTULl 3JIEKTPUYECKUM TIOJIEM.
OTKJIOHEHHE  3apsDKEHHBIX — YacTHULl  MAarHUTHBIM  TOJIEM.
JIBukeHHue 3apsyKEHHOM 4YacTHULbl B OJHOPOJHOM MAarHUTHOM
1oJie. YIEIbHbIN 3apsi.

Onpenenenue yaenpHOro 3apsaa 3iekrpoHa. OnbiT ToMcoHa.
Oneir  byma.  Omnpenenenune 3apsaa  21ekTpoHa.  OmnbIT
Munnukena. OnemeHTapHbIM 3apsia.  OmnpeznerneHue 3apsaoB
noHoB. Meron napabon Tomcona. Macc-cniekrorpad AcTtoHa.

Yckopurtenu 3apsokeHHBIX dactwil. [eHeparop Ban-ne-I'paada.
berarpon. LlukinorpoH.

®dazorpon [1-5].

6.7.

JIEKTPUYECKHI TOK B
METAJIJIAX 1
MNOJIYITIPOBOAHUKAX

Hocurenn 3apsima B Mertaiutax.  Mogenb  CBOOOAHBIX
2NeKTpOHOB. [loHATHE O KIIACCHMUYECKOM JJIEKTPOHHOM TEOPUH
MEeTaUIOB. PacxokIeHHe Mexay BBIBOJAMM KIIACCHUYECKOU
9JICKTPOHHOW TEOPUHU U ONBITHBIMU (hakTammu [1-5].

6.8.

SJIEKTPUYECKHUI TOK B
TA3AX

HecamocToATenbHBIN U CAMOCTOATENIBHBIN T'a30BbIM pa3psibl.
HNonuzanus u pekomobuHarus. HecamocrostenbHbIA paszpsa. Tox
Hachllenys. Tieromumii paspsan. yrosou paspsa. Mckposoii u
KOPOHHBIN pa3psasl [1-5].

HpakmuquKue/cemuHapCKue 3AHAMUA

Ne

HaumenoBanue
pasnesia /TemMbl
TUCHHUTIJINHBI

Conep:xkanue

ANIEKTPUYECTBO




5.1.

[TOJIE HETIOABM>KHBIX
3APA1IOB B BAKYYME

Onextpuueckuil 3apsia. CBONCTBA 3IEKTPUUECKUX 3apsIOB.
3akoH coxpaHeHHMs 3apsana. Toueunslii 3apsa. 3akoH KynoHa.

Dnekrpuyeckoe mnosie. HanpsskeHHOCTh 37IeKTPUYECKOTO OIS,
Cuna, aeiicTBytomiasi Ha 3apsjl B 3JeKTpuyeckoM mnone. [IpuHiun
CyNEPHO3ULINU TTOJIEH.

[Totok BexTopa HampsixkeHHOCTH. Teopema ["aycca aiis BekTopa
HanpsokeHHOcTH. OOBeMHasi, TOBEPXHOCTHAS U JIMHCWHAs
IUIOTHOCTU 3apsiAoB. lloje 3apsokeHHBIX HUIMHAPUYECKUX H
chepudecKknx MOBEPXHOCTEH, MOJE OAHON M JIByX IIOCKOCTEH.
[Tone 3apsKEHHOTO miapa. JuBeprenius BEKTOpa
HanpsbkeHHoCcTH. Teopema ["aycca A BeKTopa HanmpsiKEHHOCTH
B mudpepeHnmanbaon hopme.

[ToreHumnansHOE oje CHJL. [upkynsuust ~ BEKTOpa
HaNPsHKEHHOCTH AJIEKTPUYECKOro mofis. Teopema HUPKYISIUU
BEKTOpa HANpPSHKEHHOCTU. PoTOop BekTOpa HaNpsKEHHOCTH.
Hudbdepennmanbras  GopMyaIupoBKa MOTEHIIUAIBLHOTO TIOJIS.
[Morennman. CBs3p MeXAy MNOTEHIMAIOM UM BEKTOPOM
HaMNpsHKEHHOCTU. DKBUIOTEHIIMAIBHBIE TTOBEPXHOCTH.

DNEKTPUYECKUN JIUMONb. DJIEKTPUUECKUH MOMEHT JMIIOJS.
[ToreHuman u mosie gunossi. MOMEHT CuJj, JEUCTBYIOIIUMX Ha
JIUTIOJIb, U SHEPTHsl JMUIOJIS BO BHEIIHEM 3JIEKTPUYECKOM TOJIE.
Cuita, IEUCTBYIONAs Ha TUNOJIbL B HEOTHOpOoaAHoM moie [1-5].

5.2.

TIOJIE HEITOJIBMD)KHBIX
3APSIJIOB B
JIUJIEKTPUKE

Hunexkrpuku. CTOpOHHKE U CBA3aHHBIE 3apsaasl. [lomspHbie U
HETIOJIAPHBIE MOJIEKYJIbl. DJIEKTPUUYECKasi, OPUEHTALMOHHAs U
WOHHAs  TOJISIpU3AaLMK  JAUIEKTPUKOB.  [loNspr30BaHHOCTS.
[Tonsipuzyemocts Monekyn. Ilone B auanexkrpuke. Makpo- u
MHUKPOCKOITMYECKOe Toie. JIManeKTpruueckasi BOCIPUUMYUBOCTD.
Bekrop anexkrpuueckoro cmemenus. Teopema Iaycca s
BEKTOpAa  OJJIEKTPUYECKOrO  cMemleHus.  JludnexTpuueckas
npoHunaeMoctb.  CBsi3b  MEXIy  IMOJSAPU30BAHHOCTBIO U
MOBEPXHOCTHOM IUIOTHOCTBIO CBSI3aHHBIX 3apsiioB. Teopema
['aycca pns BekTopa MOJSPU30BAHHOCTH B HMHTErPalbHOM U
muddepeHnmuanbHoil  dopmax.  YCIOBHSL  BO3HHUKHOBEHUS
O0ObEMHBIX CBSI3aHHBIX 3apsAZOB B AMAJIEKTPUKE. YCIOBUS Ha
TpaHMIle pa3jiena JABYX IMAIEKTPUKOB W Ha TpaHUIE pasjerna
MIPOBOJTHUK-ANAIIEKTPUK [1-5].

5.3.

[MTPOBO/IHVKU B
SJIEKTPMYECKOM II0JIE

VYcnoBust paBHOBecHs 3apsiioB B npoBojHuke. [lone BOMM3M
MOBEPXHOCTH M BHYTPU NPOBOJHUKA. MeTon H300paKeHHil.
Cuna wu 1wioTtHOCT, TOKa. Hanpspkenne. 3akon  Owma.
ConpoTuBiieHne MPOBOTHUKOB. 3akoH Oma B
muddepeHranbHoR Gopme.

ONeKTpoeMKOCTb.  EMKOCTh  yEIMHEHHOTO  MPOBOJHHKA.
Kongencaropel. EmkocTs KoHAeHcaTopa. POpMyINBl €MKOCTH
IUIOCKOTO, C(EepUYecKOro U HUIUHAPUYECKOTO KOHIEHCATOPOB.
[TapannenbHoe U MIOCJIE0BATEIBHOE COEIMHEHHE
KoHAeHcaTopos [1-5].

54.

OHEPI'UA
SJIEKTPMYECKOI'O
[1OJIA

[ToTenmmanpHass HSHEpPrus 3apsiga B DIIEKTPUUECKOM TMOJE.
DOHeprusi cucteMbl 3apsioB. COOCTBEHHAss SHEPTHs U JHEPTHUS
B3aUMOJICUCTBHS. DHEPrusi 3JeKTpuueckoro mois. [ImoTHocTh
SHEPIHUM dIeKTprUecKkoro nmous [1-5].

MATI'HETHU3M




6.1.

[TOJIE ITIOCTOAHHOI'O
TOKA B BAKYYME

noine CsoiicTBa
Cuna Jlopenia.

BzaumoneiictBue  TOKOB.  MarnutHoe
MarHuTHOro monis. MaruutHas HWHIYKUUSA.
[IpuHIHMI cynepno3uuy MarHuTHBIX IOJIEH.

3axkon buo-Capapa. Teopema ['aycca s BeKTOpa MarHMTHOM
MHAYKIUU. JIuBEpreHnys BeKTopa MarHUTHOW uHAyKuuu. Ilose
npsMoro Toka. Ilone B LeHTpe M Ha OCH KpPYroBOIO TOKA.
Teopema O UHUPKYISUMHA BEKTOpa MarHMTHOW MHAYKUuH. [losme
coieHouaa W Topouzaa. 3akoH Ammepa. KoHTyp ¢ TokoM B
OJTHOPOZAHOM M HEOAHOPOJHOM MAarHUTHOM II0JIE€: BpaIlaTeIbHbIN
MOMEHT, JHEprus, cuia, JCHCTBYIOIass Ha KOHTYp B
HEOJIHOPOJJHOM MarHuTHOM Tmoje. PaboTta mpu mnepemernieHUH
KOHTYPA ¢ TOKOM B MarHUTHOM 1toJie [1-5].

6.2.

MATHUTHOE IIOJIE B
BEIIECTBE

Marnetuku. Toku NPOBOAMMOCTH W TOKM HaMarHUYEHHS
(Monexynsipubie Toku). Hamarunyennocts. [lone B MarneTukax.
Teopema 0  UUPKYISLUMA  BEKTOpa  HAMarHUYEHHOCTH.
HanpsokeHHOCTh MarHuTHOro mnosig. TeopemMa O LUPKYISIIMU
BEKTOpa HANpPsDKEHHOCTH. MarHutHass BOCIPUHUMYHUBOCTb.
MarautHas ~ TPOHUIAEMOCTb.  YCJIOBUS  BO3HMKHOBEHHUS
00BEMHBIX TOKOB HAMAarHUYCHHWsS. YCIIOBHUS Ha TpaHUIE pa3zelia
JIBYX MarHeTukos. [1-5].

6.3.

INEPEMEHHOE
SJIEKTPOMATHUTHOE
ITOJIE

SBnenue »snexTpoMarHuTHOM wuHAyKiuu. OmnbiT Dapajes.
[IpaBuno Jlenna. DJIC unnykuuu. [loTokocuemnnenue (MOMHBII
MarHUTHBIA MTOTOK).

SBnenne camouHayKuuu. MHIykTUBHOCTH. MHIYyKTMBHOCTBH
coneHouga. OJIC camouHaykuuu. B3aumnHas uHAYKUMSA.
B3aumnas MHIYKTUBHOCTB. Teopema B3aMMHOCTH.

OHeprus MarHuTHOro mnois. BsaumHass »HeEprust TOKOB.
[InorHOCTH SHEPruu MarHuTHOTO TOJIS. Pa6ora
nepeMarHu4rMBaHus (peppoMarHeTuka.

BuxpeBoe anexrpuueckoe none. Tok cmemenus. [1onHblil TOK.
VYpaBHenue MakcBeiia B MHTETpabHOU U Ju(QepeHInaIbHOR
dbopmax.

DJeKTpoMarHuTHbIE BOJIHBL. BolHOBOE ypaBHEHHE. YpaBHEHUE
IUIOCKOM AJIEKTPOMAarHUTHOM BOJHBI. Bektop YMoBa-IloliHTHHTA.
HMiynbc ¥ Macca 3J1eKTPOMarHUTHOTO T0JIS.

6.4.

JABMXKEHUE
3APSKEHHBIX YACTULL
B OJIEKTPUUECKUX U
MAT'HUTHBIX ITOJIAX

OTKIIOHEHHE 3apsHKCHHBIX YaCTHUI[ AJIEKTPUYECKUM TIOJTEM.
OTKJ’IOHGHI/IC 3ap$[)KCHHI>IX qacTHui MAarouTHBIM I10JICM.
JIBukeHHe 3apsHKEHHOW YacTUIBI B OJHOPOJHOM MAarHUTHOM
roJie. YnenpHbIl 3aps. [1-5].

Jlabopamopuvie 3ansamus

HanmenoBanue o

No HazBanue maboparopHoit paboThI
pasnena /TeMbl

4 JIEKTPUYECTBO U MATHETU3M

4. | Onexrpocraruka | Ne 12 IToaTBepkaenue 3akoHa Kynona.

1 No 13 M3yuenue B3auMOJICUCTBHS TOUEUHOIO 3apsijia C

IIPOBOASLIEH INIOCKOCTBIO.
Ne 2a M3ydyeHue miockoro KOHaAeHcaTopa.
Ne 3 JlusjekTprudecKuii THCTEPE3UC CETHETOIEKTPHUKOB.




Ne 15 M3yyeHue miaI0CcKoro KoHaeHcaropa

>

Marnernsm Ne 16 n3mepenne HHIYKIMM MarHUTHOTO TOJIA.

Ne 17 IloaTBepxaeHue 3akoHa Amrepa.

Ne 8 M3mMepeHne MHAYKIMHA MArHATHOTO TIOJISL COJICHOW 1A Ha
€ro OCH.

Ne 20 Onpenenenre xapakTepUCTUK MAarHUTHOTO TTOJISI 3€MIIH.
Ne 21 UccnenoBanue xapakTepUCTUK eppOMarHeTUKa B
IIEPEMEHHOM MarHUTHOM IIOJIE.

Ne 9 MccnenoBanue xapakTepucTHK (peppoMarHeTvka B
IIEPEMEHHOM MArHUTHOM IIOJI€.

[\

4. | IlepemenHoe Ne 19 Uzyuenue siBIeHUS 3JEKTPOMArHUTHON UHTYKIIHH.
nekTpoMarHuTHO | Ne 10 M3yuyeHue sABIeHUSA B3aUMHOU IEKTPOMArHuTHOM
€ 1oJIe WHIYKUHUU.

W

&

DIEKTPUUYECKUE Ne 6 M3zyuenue coOCTBEHHBIX 3JIEKTPOMArHUTHBIX KOJIeOaHUN
KoJieOaHus B AJIEKTPUYECKOM KOHTYpE.

Ne 7 N3yuenue BIHY ACHHBIX KOJICOAHUMN U SIBICHUS
pe30HaHca B K0JIeOATEIbHOM KOHTYPE.

Ne 22 N3yueHne BBIHYKICHHBIX KOJICOAHUM U SIBJICHUS
pe30HaHca B KoJIeOaTeIbHOM KOHTYPE.

Ne 4 M3ydeHune peaakcallOHHBIX KOJICOaHHI.

~

4. | Ilepemennbiii Tok | Ne 5 M3yueHue 31€KTPUUECKUX TIPOLIECCOB B MPOCTHIX
JINHENHBIX LETISX.

Ne 2 M3yuenune npoueccoB 3apsiaky U pa3psaku
KOHJEHCATOpA.

Ne 14 N3yuenne npoueccoB 3apsaiKu U pa3psIKu
KOHJIEHCATOPA.

V)]

4. | JIBmKeHHUE No 11 Onpenenenue ynenabHOTo 3apsija IEKTPOHA METO0OM
3apsSKEHHBIX MarHeTpoHa.
YACTHUIL Ne 18 U3mepenne yaeapHOTO 3apsiaa JISKTPOHA.

@)

5. Ilepeyenb y4eOHO-METOANYECKOTO OOecrevyeHHs JJIsi CAMOCTOSTEIbHOH PadoThI
00y4arouuxcH 1Mo JUCHUIINHE
1. T'I'3gopoBuesa, A.Il.Mapkun, B.C.MactepoB JIabopaTtopHbIil NPaKTUKYM 10

Kypey «O6mas huzuka» paznen «nekrpuuectBo», Oouuack MATI, 2005
2. A.®. I'yp6uu JlabopaTopHbIi TPaKTUKYM 10 Kypey «Oo1mast puzuka» pasiaenl
«IneKkTpuuecTBO U MaruetTusm» - M.: HUAY MUDU, 2014
6. ®oHJ OLEHOYHBIX CPEICTB /IS NPOBeIeHUs] NMPOMEKYTOYHOH AaTTecTaAlUH

oﬁyqamnmxca o JTMCIMIIJIMHE

6.1. Ilacnopm ¢honoa ouenounvlix cpeocme no OUCUUNIUHE
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KonTposmmpyemsie pa3iesibl
(TeMbl) JUCHUILIHHBI
(pe3ysbTaThl 10 pa3jaeaam)

Koa xonTpoaupyemoii
KOMIIeTeHIIUH (MJIU eé
yactu) / u ee
¢dopmyanpoBka

HaunmenoBanue
OLIEHOYHOI'0 CpeICcTBA

Tekymuii KOHTPOJIb, 2 KYPC

DNEKTPUYECTBO

CriocoGeH omnpenensars Kpyr
3aa4 B paMKax
MOCTaBJICHHOM LieNu U
BHIOMPATh ONTHMAJIbHbIC
CHOCOOBI UX PELICHHMS,
MCXOMS U3 ICUCTBYIOIINX
IPaBOBBIX HOPM,
UMEIOIIUXCST PECYPCOB U
orpannueHuit (YK-2)
CriocobeH IpoBOIUTH
9KCTIIEpUMEHTAJIbHbIE
UCCIICIOBAHUS U
u3MepeHusi, 00pabaTbIBaTh
¥ TIPEJICTABIISATH
HOJTyYCHHBIE TaHHBIE C
YUETOM CIICIU(PUKI
METOZIOB M CPEJ/ICTB
TEXHUYECKUX U3MEPCHHUH B
npudopoctpoernu (OI1K-3)

Konnoxuym

Maruerusm

Cnoco0eH OCyIIEeCTBIATh
MOUCK, KPUTUIECKUI
aHaJIM3 ¥ CUHTE3
uHbOpMaIUH, IPUMEHATh
CUCTEMHBIN IOAXO0 I
peIIeHUs TOCTABIEHHBIX
3aga4d (YK-1)

Kontponbshas pabora Ne3

IIpoMe:KYTOYHBII KOHTPOJb, 2 KYPC

OK3aMeH

CnocobeH onpenensiTe Kpyr
3a/1a4 B paMKax
IIOCTABJICHHOU LIEIIN U
BBIOMpPATh ONTUMAJIbHbIC
CIOCOOBI UX pelIeHUs,
UCXOIs U3 IEUCTBYIOIINX
MIPABOBBIX HOPM,
MMEIOLINXCS PECYPCOB U
orpannyenuit (YK-2)
Crioco6eH poBOANUTH
SKCIIEPUMEHTAIIbHBIE
UCCIIEIOBaHUS U
HU3MepeHus, 00pabdaThIBaTh
U TIPEJICTaBIISATh
MOJTyYeHHbIE JaHHBIE C
YUETOM CIIeHU(PUKU
METOZIOB U CPEICTB
TEXHUYECKUX U3MEPEHUM B
npudopoctpoenuu (OI1K-3)

bunersl

Bcero:
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6.2. Tunoevle KOHmMPOIbHBIE 3A0AHUA UTU UHbIE MAMEPUAITTbL
6.2.1. a) Ix3amen, munogvte 60npocwl - odpazey:

2 Kypc «Inekmpuuecmeo u MazHemu3m»

1. [TonsTre Toueunoro 3apsna. 3akoH KynoHa. 3aBUCMMOCTD CHJIBI OT PACCTOSHUSA. 3aBUCUMOCTb CHJIBI
OT BEJIMYMHBI 3aPSJIOB.

2. HanpspxeHHOCTD 3nektpudeckoro nois. [Ipunnun cynepnosunuu. [lone cuctemMbl TOUEUHBIX
3apsnoB. [lone cuctemsl pacmpeeIeHHbIX 3apsI0B.

3. Teopema Octporpazackoro-I"aycca. Ilose 3apsikeHHOM TOBEPXHOCTH.

4. TusepreHIys 31eKkTpudeckoro nois. [lorpannyHoe ycrnoBue s HOPMaJIbHBIX COCTABISIOMINX
HaNpsSYKEHHOCTH.

5. Pabora cun snekrpudeckoro nons. Teopema Crokca. [TorpaHudHoe ycaoBHe JUisl TAHTEHIIMATBHBIX
COCTABJIAIOIINX HAMPSHKEHHOCTH.

7. DAEKTPUYECKUNA JUMONb U €ro noje (MOTEeHIMaN, HAaIPSHXKEHHOCTh, ypaBHEHNE CHIIOBBIX JIMHUN).
8. Cwiia 1 MOMEHT CHWJIBI, ICMCTBYIOIIKE HA JUIIOb BO BHEUTHEM TIOJIE.

9. DnekTpocTaTHUecKoe MoJje MPU HAIMYUK MPOBOJAHUKOB: IOHATHE TPOBOIHUKA, MaTeMaTHYECKas
(dopMynupoBKa 3aKOHA COXPAaHEHHS 3apsi/ia, MUKPOCKOIIMYECKOE M MAaKPOCKOIIMYECKOE TI0JIE,
HaNPsHKEHHOCTD MOJISL BHYTPU MIPOBOIHUKA.

10. Dnexkrpuyeckoe mojie BOJIM3M MOBEPXHOCTH MPOBOAHKKA. [[oBEepXHOCTHAS MIJIOTHOCTD 3apsijia Ha
UCKPHUBIICHHBIX TOBepXHOCTAX. [IpoBozsiine sKpaHsbl.

11. Teopema 0 €TMHCTBEHHOCTH pelIeHus ypaBHeHus Jlamaca. Meton n300pakeHuil.

12. EMKOCTh YeAMHEHHOTO MpoBoAHMKA. CHcTeMa IPOBOJHUKOB: MOTEHIIUATBHBIE U EMKOCTHBIE
ko3¢ ¢unmenTsl. [Ipumepsr.

13. Tlonsitue o kouaeHcarope. [IpuMepsl BEIYMCIEHUS €eMKOCTEH KOHIEHCATOPOB.

14. DHeprus 3MeKTPOCTaTUYECKOI0 B3aUMOJIEHCTBUS CUCTEMbI TOUEUHBIX 3apsa10B. O0001LIeHE Ha
CIIy4ail HelpephIBHOTO pacrpenenaeHus 3apsioB. [[puMepsl: 3HEprHsl TOUCUHOTO 3apsi/ia U IUIIONS BO
BHEIIHEM I10JI€, HETIOCPEICTBEHHBIN pacueT 3IeKTPOCTaTHUECKOM SHEPTUU 3apsKEHHOTO
KOHJIEHCaTOopA.

15. BeiBoA BeIpaske€HUs AJI SHEPTUH JIEKTPOCTATHUECKOro nosist. IlnoTHOCTh SHEprun
ANIEKTpOCTaTUYeCcKOro nojsi. [[puMepsl: moaHas SHEPTUs CUCTEMBI IBYX TOUCUHBIX 3apsI0B, SHEPTHUS
CUCTEMBI IPOBOJTHUKOB.

16. Onpenenennie nuaekTpuka. Ero cBocTBa U XapaKTEPUCTUKH: JIEKTPUIECKUN TUTTOTBHBIN
MOMEHT MOJIEKYJIbI, TOTEHIHAJI MOJISl AJIEKTPOHENTPAIbHOM MOJIEKYJIbI, BEKTOP MOJISIPU3ALUU
TUDIIEKTPHKA.

17. IloTeHman 3J1eKTPOCTATUUECKOTO MOJISI PU HATUYUH TUAIEKTPUKOB.

18. TlonsipuzyemMocTh AudIeKTprUKa. BEeKTOp aneKTprudeckoro cMelieHus. [ paHu4HbIe YCIOBUS IS
ANIEKTPUUECKOTO MOJIS TPU HATMYUH JUDJIEKTPUKOB.

19. OcHOBHBIE ypaBHEHHUS ANEKTPOCTATUKH MPU HAIMYUH TUAIEKTPUKOB. HemocpeacTBeHHbIN pacuer
10JISl TIPY HAJIMYUU OAHOPOAHOIO IUAIEKTPHUKA.

20. CBs3b MEKY JOKAIBbHBIM U BHEUTHUM TI0JIEM B JUAJIEKTPUKE: MUKPO- U MAKPOCKOMTUYECKUE
3HaUYeHUs (PU3MUECKUX BEIMYUH, yCPEIHEHHE MUKPOCKOITNYECKOTO TOJS B IUAJIEKTPHKAX,
BBIUMCJICHHE HAPSDKEHHOCTH JIOKAJIbHOTO 1o (moctpoenue Jlopenia).

21. HenonsipHble TUAIEKTPUKU.

22. TlongpHble TUANEKTPUKH.

23. DHeprus MMEeKTPOCTATUYECKOT0 MOJISl B TUAICKTPUKAX.

24. IIpeoOpazoBaHus SHEPTHH, CBI3aHHBIC C TOJSPU3AMEH TUIICKTPHUKA.

25. Cunbl AeMCTBYIOIIME HA AUDJIEKTPUK B JIEKTPUUECKOM IIOJIE.

26. TeepnorenbHble AuAIeKTpUKH. [Ibe303ddexT (nmpssmMoit u oOparHblii). [TuposnexkTpudecTso.

28. DnekTpuyeckoe mojie BHyTpu npoBoaHuKa. [notHocTs Toka. 3akoH Oma. [loreHuuan noss BHYyTpU
MPOBOJIHUKA ¢ TOKOM. 3akoH [[xoyns-Jlenua.

29. CTopoHHHUE IEKTPOABIKYIINE crilbl. 3akoH OMa st monHo# nenu. [Ipasuna Kupxroda s
Heneil TOCTOSIHHOTO TOKA.
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38. Pa3BuTue npeacraBieHuil 0 MarueTu3Me. BeKTop MHAYKIIMKA MarHUTHOTO NOJIsA. 3aKOH
buo-Capapa-Jlamnaca. 3akon Amnepa.

39. Teopema 0 LIMPKYJISLUU BEKTOpAa MArHUTHOW MHAYKIUH (MHTErpaibHas U JuddepeHranbHast
dbopma). Teopema 0 MOTOKE BEKTOpa MAarHUTHOM MHIIYKIIMK (MHTErpasibHast U nuddepeHnanpHas

dopma).

40. BexTopHbI TOTEHIIMAIL: OIIPEIeTICHUE, KaTHOpOBKa, ypaBHEHHE /ISl BEKTOPHOTO TTOTCHIIMAJIA,
BEKTOPHBII MOTEHIMAI MOJI1 00bEMHBIX U MPSIMOJIMHEHHBIX TOKOB.

41. MarHuTHO€ 1OJI€ 3JIEMEHTAPHOTO KOHTYpa ¢ TOKOM. [ToHsTHE MarHUTHOTO MOMEHTA.

42. Cuna 1 MOMEHT CHUJIbI, IEHCTBYIOIME HA MATHUTHBI MOMEHT B MAarHUTHOM IIOJIE.

43. MaruuTHoOe€ 10Jie B BEIeCTBE: MEXaHU3Mbl HAMAarHUYMBAHUS, IOHATHE HAMATHUYEHHOCTH
BEIIIECTBA, 00BEMHBIEC U TTOBEPXHOCTHBIE MOJIEKYJISIPHBIE TOKH, TEOpEMa O LIUPKYIIALUU BEKTOpa

HaMarom4y€HHOCTU.

44. Hanpsi>KeHHOCTh MarHUTHOTO TOJIsI, TPAaHUYHbBIE YCIOBHS 1711 MATHUTHOTO TIOJISI.
45. JlnamarseTrsm: JapMopoBa NpereccHsi, JMaMariuTHasi BOCIPUUMYUBOCTD.

46. ITapamMaraeTusm.

47. ®eppoMarHeTU3M: OCHOBHBIE CBOMCTBA (heppOMarHeTUKOB, 0OMEHHOE B3aMMOJICHCTBIE, 3aKOH
Kropu-Beiicca. AHTHDEppOMarHeTH3M.

48. Unaykuus Toka B IBHXKYIIUXCS MTPOBOIHUKAX. 3aKOH AJIEKTPOMAarHUTHON UHIIyKIIUU B
uHTerpaibHoil U auddepenunansHoit popmax. Buxpepoe anekTpuueckoe moie.

49. Ilonstre 00 MHAYKTUBHOCTH M B3aUMHOW MHAYKIMH. DHEPTUS MarHUTHOTO nosis. [11oTHOCTD
SHEPIMM MArHUTHOTI'O IOJIA.

50. Tox cmemenus. Cucrema ypaBHeHn MakcBesa.

51. 3akoH coxpaHEHUs PHEPTUM ISl IEKTPOMAarHuTHOro nojs. Bexrop Ymosa-IloliHTHHra.

54. TlocnenoBaTenbHBINA KOJIEOATEIIBHBIA KOHTYD.

0) Kputepuu onieHMBaHHUsI KOMIIETEeHIMH (Pe3yJIbTaToB):

Onenka

Kpurepun onenku

OTIn4HO
3640

CTyaeHT J10JIKeH:

— IPOIEMOHCTPUPOBATH NTyOOKOE U MPOYHOE YCBOCHHE 3HAHUM ITPOrPaMMHOTO
Marepuaa;

— MCUEPIIBIBAIOLIE, [TOCIEI0BATEIHHO, TPAMOTHO U JIOTHYECKU CTPOMHO U3TI0KHUTh
TEOPETUYECKUN MaTepHall,

— IpaBUIBHO (POPMYTUPOBATH ONPEICICHNUS;

— MIPOAEMOHCTPUPOBATH YMEHHS CAMOCTOATEIBHOM pabOoThI € JINTEPaTypoii;

— YMETh C/IeNIaTh BBIBOJIBI 110 M3J1araeMOMYy MaTepHally.

Xopo1o
30-35

CTyaeHT 10J1KeH:

— IPOJIEMOHCTPUPOBATH TIOCTATOUHO MOJHOE 3HAHUE MPOTPAMMHOI0 MaTepHaa;

— MPOIEMOHCTPUPOBATh 3HAHUE OCHOBHBIX TEOPETUUECKUX MTOHSATHIA;

JIOCTaTOYHO TMOCJIE0BATENBHO, TPAMOTHO U JIOTHYECKH CTPOMHO U3J1araTh
Marepuan;

— IPOJIEMOHCTPUPOBATh YMEHUE OPHUEHTUPOBATHCS B JIUTEPATYPE;

— YMETb CAEJaTh JOCTAaTOYHO 00OCHOBAHHBIEC BBIBOJIBI 110 M3JIATAEMOMY MaTepHaly.

VYIOBIETBOPUTEIILHO
24-29

CTyaeHT 10JIKeH:

— MIPOJEMOHCTPUPOBATH OOIIEe 3HAHUE U3YyYaeMOTO MaTepurara;

— TI0Ka3aTh 0011ee BlIaJeHIe MOHATUITHBIM anmnapaToM AUCHUTUIHHBI;

— YMETh CTPOUTH OTBET B COOTBETCTBHH CO CTPYKTYPOM M3J1araeéMoro BOmpoca;

— 3HaTh OCHOBHYIO PEKOMEHIYEMYIO TPOTrPAMMOM YIEOHYIO JIUTEPaTypy.

HeynosneTrBopuTebH
0
23 ¥ MeHbIIIE

CTyleHT 1eMOHCTpHUPYeT:

— HE3HaHUE 3HAYUTENIbHON YacTH MPOrpaMMHOTO MaTepHania;

— HE BJIaJICHUE TIOHATHIHBIM aIllapaToM JUCITUTUTNHBL,

— CYIIECTBEHHbBIC OIIMOKHU MPU U3TI0KESHUH Y4eOHOTO MaTepuana;

— HEYMEHHE CTPOUTH OTBET B COOTBETCTBHH CO CTPYKTYPOM M3JIaraeéMoro BOmpoca;
— HEYMEHHME JIeJaTh BBIBOJBI [10 U3J1ara€MOMY MaTepHally.

13




B) Onucanue mMKajJdbl OLlEHUBAHMSI:

6.2.2.

PeliTuHIOBLIN 02J171 IO Onenka 1mo 5-0aj1a1bHOH
JUCIMILIMHE 32 YK3aMeH CHCTEME
36 —40 OTIUYHO
30—-35 XOPpOII10
24 —29 VIOBIECTBOPUTEILHO
<23 HeynoBneTBopUTEILHO

a) Konnoxeuym, munoeuvte 6onpocwt - oopazeuy:

Pazoen «Inekmpuuecmeo)

1.

Nk

_—

10.
11.

12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24.
25.
26.
27.
28.
29.
30.
31.
32.

33

34.
35.

36
37

[Tone HenmoaBMKHBIX 3apsAa0B. 3akoH Kynona. HanpsykeHHOCTb 3JIEKTPUYECKOTO MOJsL.
OHeprus MEeKTPUIECKOro nouis. [I10THOCTh 3HEpruy 3JIEKTPUUECKOrO MOJIS.

[Torenuman. DHeprust B3aUMOJCHCTBHS CUCTEMBI 3aps10B.

JluBepreHiys BEKTopa HaPsHKEHHOCTH AIEKTPUYECKOTO OIS,

PaGora cui anekrpocrarnyeckoro nois. Lupkynsnus BekTopa HanpsKeHHOCTU
AIIEKTPUYECKOTO MOJIA.

OnexkrpoeMkocTh. Konnencarop. EMKOCTB TIIOCKOTO KOHIEHCATOPA.

Onexrpuyeckuid qunons. [lone nunons. MoMeHT cui, NEHCTBYIOIUX HA AUIOJb. DHEPIHUs
JIAIIOJISL BO BHEIIHEM JJIEKTPUYECKOM II0JIE.

OnekTpoeMKocTh. EMKOCTB cheprnieckoro u HUIMHIPUYECKOTO KOHIEHCATOPOB.
JuanexTpuku B aekTpudeckoM noste. [omsapusyemocts Mosiekynn. Bexrop nosspusanuu.
OnexrpoeMkocTh. [lapaiensHoe 1 ocne10BareIbHOE COCINHEHUE KOHACHCATOPOB.
[Tonspusanus qusnekTpuka. JJusiekTpudeckas IpOHULIIAEMOCTb. BEKTOp 3IEKTpUYECKOro
CMEIICHHUS

[Tone BOIM3M MOBEPXHOCTH U BHYTPHU MPOBOJHHKA.

[ToTrok BekTOpa HAPSIKEHHOCTH eKTprdeckoro noisi. Teopema [Maycca.

DHeprusi CUCTEMBI 3apsA0B. DHEPrus 3apsHKEHHOTO TPOBOAHUKA.

VYciioBus Ha rpaHMIe ABYX JIUAIEKTPUKOB

JluBepreHius BEeKTopa 31EKTPUIECKOTO CMEILICHHUS.

VYciioBus Ha rpaHyIIe JBYX JUIEKTPUKOB.

3akon Oma. 3axkon Oma B nuddepeHimaibsHoi popMme.

Ilose 3apsKEHHBIX OAHOU U ABYX INIOCKOCTEH.

[Tone HenoaBMKHBIX 3apsA0B. 3akoH Kynona. HanpskeHHOCTB 3J€KTPUYECKOTO MOJS.
Onekrpuyeckuit 1unoib. [lone aumors.

[Tone 3apsKeHHBIX OAHOW U ABYX IJIOCKOCTEH.

Pabota cui anekrpocrarndeckoro nmois. L{upkynsius BeKTopa HalpsHKEHHOCTH
AIIEKTPUYECKOTO TMOJIA.

OHeprus MeKTpudecKoro nois. [II0THOCTh 3HEPTUN AIEKTPUUECKOTO MOJIS.

MoMeHT cuJl, AEUCTBYIOIINX Ha AUMNOIb. DHEPIHs TUIIONS BO BHEIIHEM 3JIEKTPUYECKOM MOJIE.
Ilose 3apsKEHHBIX OAHOU U ABYX INIOCKOCTEH.

VYcioBus Ha rpaHULE ABYX JIUAJIEKTPUKOB.

OHeprus CUCTEMBI 3apsAT0B. DHEPIUs 3apsSKEHHOTO IPOBOJHHKA.

ITone 3apsKEHHBIX OAHOW U ABYX IJIOCKOCTEH.

ITone HenmoaBMXHBIX 3apsAn0B. 3akoH Kynona. HanpsykeHHOCTb 2JIEKTPUYECKOTO MOJIS.
IToTOK BekTOpa HANPSAKEHHOCTH JeKTpruyeckoro nois. Teopema ["aycca.
ONeKTpOoeMKOCTb. EMKOCTB c(hepryecKoro v MIIMHAPHIECKOTO KOHIEHCATOPOB.

. Ausnextpuku B anekTpudeckoM nose. [ongpusyemocts Moniekyn. Bekrop nonspusanuu.
OnexTpoeMKocTb. [lapanenbHoe 1 ocae10BaTeIbHOE COEIMHEHUE KOHIEHCATOPOB.
[Tone 3apsKEHHBIX MIMHAPUYECKUX U CPEPUUECKUX TTOBEPXHOCTEH.

. luBepreHuyst BEKTOpa MEKTPUUYECKOTO CMEILIEHUS.

. luBepreHus BeKTopa HAMPSKEHHOCTHU 3JIEKTPUYECKOTO MOJIS.

HpOBOIIHI/IKI/I BO BHCHIHEM JJICKTPHUYCCKOM II0JIC. Ycnosus PaBHOBCCHA 3apA10B B IIPOBOAHHUKE.
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38. DHeprus cucTeMbI 3apsii0B. DHEPTUS 3apPsHKEHHOTO IPOBOAHUKA.

39. [IpoBOAHUKM BO BHEIIHEM JICKTPUUYECKOM TOJI€. YCIOBHS PaBHOBECHUS 3apsS0B B POBOAHUKE.

[Tone BOMU3M MOBEPXHOCTH U BHYTPH MPOBOTHHKA.

40. /IuBepreHius BEKTOpa HAIPSIKEHHOCTH 3JIEKTPUYECKOTO TTOJIS.

41. DHeprus cCUCTEMBI 3apsiI0B. DHEPTUs 3apsHKEHHOTO IPOBOAHUKA.

42. CBsi3b MEXAY BEKTOPOM MOJSPU3ALMU U ITOBEPXHOCTHOM MIIOTHOCTHIO CBSA3aHHBIX 3aPAJIOB.

43. Tepema I'aycca aJ11 BeKTOpa HaNPsSYKEHHOCTHU AIIEKTPUUECKOTO IOJIS.

44. PaboTa cuil 3JIeKTpoCcTaTU4ecKoro nosst. L{upkymsius BeKTopa HanpsiKeHHOCTH
AIIEKTPUYECKOTO IOJI.

45. DHeprus EKTpUUECKOro noiis. [II0THOCTh 3HEPTUH 3JEKTPUIECKOTO TOJIS.

0) Kpurepum oneHuBaHMs KOMIEeTeHUMH (Pe3yJIbTATOB):

— YPOBEHb OCBOCHHUSI O0YUAIOIMUMCS MaTepHraa, MpeayCMOTPEHHOTO YIEOHOU TPOrpaMMOii;

— YMeHHe 00yJaromIerocs UCIob30BaTh TEOPETUUECKUE 3HAHUS TIPU BHITIOJTHEHUH 3a/IaHUH U 337134,
— 000CHOBaHHOCTD, YETKOCTh, KPATKOCTh U3JIOKEHUSI OTBETA.

Onucanye MKAJIbI OIEHUBAHUA

OT1MmeTKka «OTJMYHO» (B 6aymax ot 27 go 30) cTaBUTCS, €CIH:

— U3YYEHHBIA MaTepHa U3JI0KEH MOITHO, ONPEeIeHUS JaHbl BEPHO;

— OTBET MOKA3bIBAaCT MOHUMAHHUE MaTepuaa;

— o0yyJaromuiics MOKET 000CHOBaTh CBOU CYXJICHHUS, IPUMEHUTH 3HAHUS HA MPAKTUKE, TPUBECTU

HEOOXOAMMbIE IPUMEPBI, HE TOJIBKO 10 YYEOHUKY U KOHCIIEKTY, HO ¥ CAMOCTOSITEJIbHO COCTaBJICHHBIE.

OtMeTKa «xopouoy» (B 6amiax ot 22 10 26) CTaBUTCS, €CIIU:
— U3yUYEHHBI MaTepua U3JI0KEH TOCTATOUHO IOJIHO;
— IIPH OTBETE JIOIMYCKAIOTCS OIINOKH, 3aMUHKHU, KOTOpble 00y4aroluiics B COCTOSIHUU MCIIPABUTH
CaMOCTOSITEJIBHO MPU HABOJSIIMX BOMPOCAX;
— 00yuarouiics 3aTPyIHACTCS ¢ OTBETaMH Ha 1-2 JOMOIHUTENBHBIX BOIIPOCA.
OTMeTKa «y10BJIeTBOPUTEIbHO» (B Oaiiax ot 18 1o 21) craBurcs, eciu:
— MaTepuaJl U3J10KEH HEIOJIHO, C HETOUHOCTSAMH B ONPEAEICHUN OHATHH WK (OpMYITUPOBKE
ONPECIICHU;
— Marepuall U3J1araeTcs Heroclea0BaTeNbHO;
—00yyarouIuiicst He MOXKET JIOCTaTOYHO ITyOOKO M JJ0Ka3aTelIbHO 0O0CHOBATh CBOM CY)KJIEHUS U
IIPUBECTHU CBOU IIPUMEPBIL;
—Ha 50% 1ONOIHUTEIBHBIX BOIIPOCOB JJaHBI HEBEPHBIE OTBETHI.
OTMmeTKa «Hey10BJeTBOPUTEIBLHO» (B Oamnax ot 0 1o 17) craBures, ecnu:
— Ipu 0TBETE OOHAPYKUBAETCA MOJIHOE HE3HAHKUE U HENIOHMMaHue U3y4yaeMoro MaTepuana;
— MaTepuaJl u3jaraeTcs HeyBepeHHO, OeCIopsA0UHO;
— J1aHbI HEBEpPHBIE OTBETHI Oosiee ueM Ha 50% AOMOTHUTENIBHBIX BOIPOCOB.
B) Onucanue mMKaJabl OLICHUBAHMS:

PeliTuHIOBBIN 02J11 11O

Onenka no 5-6a11bHOM

AMCIUILIMHE 32 cucTeMe
KOJLJIOKBHYM
27 —30 OTIUYHO
22 —26 XOPpOoIIo
18 —-21 YIOBICTBOPUTEILHO
<17 HeynonerBopurtenbHO

6.2.3. a) KoutposabHbie padoThl, TUIIOBBIE 3aJaHUS:

Konmponvnaa paooma Nel, munoewvie 3a0anus — oopazey:

Konmponovnas paboma Ne 3, munoewte 3aoauu - oopaseuy:

1. JIBa mpsIMOJIMHEWHBIX JUTMHHBIX TPOBOIHUKA PACIIOIIOKEHBI MAPAIICIIEHO IPYT IPYTY Ha
paccrostauu d = 10 cm npyr ot apyra. [lo mpoBogHUKAaM TEKYT TOKH
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10.

11.

12.

13.

14.

15.

I[1=5Anl2=35 A B IpoTUBONONOKHBIX HanpaBieHUsAX. Haliaure yncioBoe 3HaYeHUE U
HaIpaBJICHUE BEKTOPAa MHAYKIHWHA B MarHUTHOrO IOJIA B TOUKE, HAXOASAIICHCS HA pacCTOSIHUM 11 =
r2 = 10 cM OT KaX/10r0 NPOBOJAHMKA.

DNEeKTPOH, UMEFOMIHUI CKOpocTh v = 8-10° cMm/c, BeTaeT B ONHOPOAHOE MATHUTHOE HOJIE C
unaykiuen B = 3,14-1072 T mox ymiom o = 30° k Bextopy B. Onpenenure paauyc R u mar h
BUHTOBOH JINHUU, TIO KOTOPOU OyJI€T IBUTaThCSI SIEKTPOH.

Anbda-yacTuiia mpoiia yCKopsrolryo paznocts noreHnuanoB (U=14 B u BieTena B CKpeIlieHHbIE
noJ mpsiMbIM yriioM anekTpuueckoe (E=10 kB/M) u marautaoe (B=0,1 Tn) mons. Haittu
OTHOIIEHUE 3apsijia anbha-4acTHIIBI K €€ Macce, €CIId, ABUTAsCh MEPIECHANKYIIPHO 0O0UM TOJISIM,
YaCTHUIA HE UCIIBITHIBAET OTKJIOHEHHM OT MPSIMOJIMHENHON TPACKTOPHUHU.

B ogHOpOIHOM MarHuTHOM 10JIe, UHAYKIMS KoToporo B = 5 Tii, BpamaeTcs cTep:keHb JUIMHOU = 1
M C MOCTOSIHHOM YI7I0BO# ckopocThio ® = 20 paz/c. Ock BpallleHus NepreHANKYISIpHA CTEPHKHIO,
MIPOXOIUT YEPEe3 €ro KOHEIl U MapasuiesibHa CUJIOBBIM JIMHUSIM MarHUTHOTO ToJis. Haiinure
pa3HOCTh MOTeHIHANOB (0 — dC) , BOSHUKAIOIIYIO MEXKAY KOHIIAMU CTEPHKHSI.

B ogHoponHoM marautoctarndeckoMm nose ¢ uaaykuueit B = 0,1 Tin paBHOMepHO Bpalaercs
pamka, cogepskamas N = 1000 ButkoB, ¢ yactoroii n = 10 I'n. ITnomaas pamku pasHa S = 150 cm?.
Omnpenenure MraHoBeHHOE 3HaYeHUE DJ[C HHIYKIUY 1 € , COOTBETCTBYIOIIEE yIITy IIOBOPOTA PAMKH
a = 30°, rae o — yroi Mexay Bektopamu B U n, a Takke MakcUMalibHOE U cpenHee 3HaueHus JJ[C
3a MUHUMAJIbHOE BPEMS T , B TEYCHHE KOTOPOTO MArHUTHBIN TTOTOK, TPOHU3BIBAIOIIUN PAMKY,
W3MEHUTCS OT HYJIS O MAKCUMAJIbHOTO 3HAYEHUS.

OrnpenenuTh MarHUTHYIO HHIYKIUIO B MOJIst, CO3/1aBa€éMOr0 OTPE3KOM OECKOHEUHO JJIMHHOTO
IPsIMOTO MPOBOJIA, B TOUKE, PABHOYJAJIEHHOM OT KOHILIOB OTPE3Ka U HAXOMSIIEHCS Ha pacCTOSTHUN
r0 =20 cm ot cepenunsbl ero. Cuia Toka I, Tekymero mo nposoxy, paBHa 30 A, anmuHa 1 oTpeska
paBHa 60 cM.

[To mpoBOAHMKY, COTHYTOMY B BHJI€ KBaJPaTHON PaMKH CO CTOPOHOM IMHOU a = 10 cM, TeueT ToK
cuioit [ =5 A. Onpenenut MarHUTHYO MHAYKLIMIO B 1osst B TOUKe, paBHOYAAJIEHHON OT BEPIUMH
KBa/IpaTa Ha pacCTOSTHUE, PABHOE JIJTUHE €r0 CTOPOHBHI.

HaiitTn MarHuTHy10 HHIYKLIHIO B IEHTPE TOHKOTO KOJbIIA, 10 KOTOPOMY MAET TOK cuioil [ = 10 A.
Pannyc R xonbua paBeH 5 cM.

ITo 0OMOTKE OYeHb KOPOTKOM KaTymIKH paguycoM R = 16 cm TedyeT Tok cuitoit = 5 A. Ckonbko
BUTKOB /N MPOBOJIOKM HAMOTAHO Ha KaTYIIKY, €CJIM HAMPSKEHHOCTh H MarHUTHOTO 1MOJIs B €€
neHTpe pasHa 800 A/m?

[To npsimoMy GECKOHEUHO AJTMHHOMY MPOBOJHUKY TeueT Tok cuion [ = 50 A. Onpenenutsb
MarHUTHYIO UHAYKIUIO B B TOUKE, yIAJIEHHON HA PACCTOSIHUE ¥ = 5 CM OT MPOBOJIHUKA.

JIBa JUIMHHBIX MapaJJIeIbHBIX TPUBOJA HAXOAATCS HA PACCTOSIHUU I' = 5 ¢M oJluH OT npyroro. [1o
IIPOBOJAM TEKYT B IPOTUBOIOJIOKHBIX HAMPABIECHUAX OJUHAKOBBIE TOKU cuiioil [ = 10 A kaxaplil.
Haiitu HanpsikeHHOCTh -/ MArHUTHOTO TOJISl B TOUKE, HAXOAIIEHCs HA pacCTOSAHUU ¥/ =2 CM OT
OJTHOTO U 72 = 3 CM OT JIpyroro mpoBoja.

Paccrosiaue d Mexay AByMs ITUHHBIMU TTapaJUTeILHBIME MTPOBOIaMU paBHO 5 cM. 1o mpoBomam B
OJIHOM HAIPABJIICHUHU TEKYT OAMHAKOBbIC TOKH criion [ = 30 A kaxapiid. Haittu HanpsbkeHHOCTh H
MarHUTHOTO I10JI B TOUKE, HAXOALIEICS Ha pacCTOSIHUM 7'/ =4 ¢M OT OJJHOTO U 12 = 3 ¢M OT
JPyroro MmpoBoJa.

Ha paccrosauu =10 HM OT TpaeKTOpUU MPSIMOJIMHEHHO JBUXKYIIETOCS AJIEKTPOHA MAKCUMAJIbHOE
3HaueHue MarHuTHOW MHAYKIMHA B=160 MxTn. OnpeaenuTs CKOPOCTh v AIEKTPOHA.

Ha npoBosnounslit BUTOK paauycom = 10 cM, MOMEIICHHBIA MEXKTy MOTI0CAMU MarHUTA,
JIEUCTBYET MAKCUMAJIbHBIN MeXxaHu4eckuid MoMeHT M,,,. =6.5 MxH. Cuna Ttoka I B BUTKE paBHa 2
A. OrpeenuTb MarHUTHYI0 MHAYKIKIO B mosns Mexxny nontocamu maruuta. JleiictBuem
MarHUTHOTO I0JIs 3eMJIU IpeHeOpeyb.

[To Tonkomy npoBoay B Buje Koibla paguycoM R =20 cm teuer Tok cuioii [ = 100 A.
[leprnieHaUKYASIPHO MIIOCKOCTU KOJIbIA BO30YKICHO OJJHOPOJHOE MAarHUTHOE MO ¢ HHAYKLIUEeH B
=20 mTn. Haiitu cuny F, pacTArUBaroILyIO KOJIbIIO.
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16. Ilo aByM mapasuienbHbIM MPSIMBIM ITPOBOJIAM JITMHOM | = 2,5 M KaXKIIbIii, HAXOISAIIMMCS Ha

paccrostauu d = 20 cM IpyT OT apyra, TeKYyT OMMHAKOBBIE TOKU cuiior | = 1 KA. Berauciuts cuiry
B3aUMOJEHUCTBUS TOKOB.

0) Kputepun ouneHnBaHus KOMIeTeHIIM (Pe3yJbTATOB):

Kputepun u mkaJjia oneHHBaHus

OneHka Kputepun oneHku

OT1In4HO — PEIICHUH 3aTaHUH H3JI0KEHBI TTOJTHO;

C 27 no 30 6amios — OTBET II0KA3bIBACT IOHUMAHNUE MAaTepUAIIA;
— IPUBEICHBI BEPHO PEIIEHHUs BCEX 3aJIaHUM, JOITYCKAIOTCS
HE3HAYUTETbHbIC apUPMETUUECKHUE OIIUOKH.

Xopotio — IPUBEACHHBIC PEIICHUS 3aJaHUN U3JI0KEH JOCTATOYHO IOJIHO;

¢ 22 no 26 6aiuioB

— [Ipu KOJIMYECTBEHHOM OIICHKC OOITYCKAarOTCA apI/I(l)MeTI/I‘I€CKI/I€
OIIIMOKU;
— IpUBEJCHBI BEpHbIE pelieHus Ha 6osee yeM 80% 3amaHuii.

YA0BIETBOPUTEITHHO
¢ 18 1o 21 6annos

— peuIcHMs 3alaHUM U3J10KEHBI HETIOJIHO, C HETOYHOCTSIMU B
OIIpeeNICHIH MOHATUH WU (POPMYITHPOBKE ONpeIeIICHUi;

—Ha 30-40% 3amanuil JaHbl HEBEPHBIE OTBETHI U ITPUBEICHBI HEBEPHBIE

peleHusl.

HeynosnersopurensHo
¢ 0 no 17 6asuioB

— MpU PELIEHUH 3a1aHUH 0OHAPYKUBAETCS [10JIHOE HE3HAHUE U
HETIOHMMaHNe M3y4aeMoro MaTepHaia,
— MpHUBEJICHO HeBepHOE penieHue oonee yem 50% 3amanuid.

B) Onucanue MKAJbI OEHUBAHNA:

PeliTHHIOBLINA 02J11 IO

Ounenka 1mo 5-0a1a1bHOK

AMCIUILINHE 32 cucTeMe
KOHTPOJILHYI0
27 —30 OTIU4IHO
22 —26 XOpolIo
18 —21 YH0BIETBOPUTEIHHO
<17 HeynoBaeTBOpUTEIbHO

6.2.4. JJaGoparopHbie paOOThI
a) TUMOBbIE JTa0OpaTOpHbIE PAOOTHI

KOFGD CHTHOCTH CBECTA.

OIITUKA

W3ydeHne nHTEpPEpEHINH C TOMOIILI0 OUITPH3MBI DpeHeTs.

M3ydenne naTephepeHINH CBETA IPH OTPAKEHUH OT TOHKUX IJICHOK.

Jndpakimst cBeTa Ha OHON U IBYX IIEISIX.

HonyquI/Ie 1 UCCJICJOBAHUE IIOJIIPU30BAHHOI'O CBETA.

Bpalnienue niockoCcTH NOoJsipu3alii.

I/IHTeDd)CDeHHI/IH IOJIAAPHU30BAHHOI'O CBCTA.

OmnpeneneHue JTUHBI BOIHBI H3TyUSHHS TeINH-HEOHOBOTO Ja3epa
MeTosIoM nHTephepeHmn (3epkano Dpenens)

Judpakiys cBeTa Ha IIeIH, IPEMSITCTBHH, KPYIIIOM OTBEPCTHH.

Judpakuys Ha TBOMHOM IEIH U HA HECKOJIbKUX HICIISAX.
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0) [lokazarenu 1 KpUTEpUN OIIEHKH BBHITIOJIHEHUSI M CJIa4uu JJaOOPaTOPHBIX padoT:

IHoxa3aresnu Kpurepuu ouenku banisl
OIEeHKH (max)
1. Beimmonmuenue - JIOITYCK IO BBITIOJIHEHUS PaOOTHI; 30
BCEX - ymeHue padoTarb ¢ npudopamu;
71a060paTopPHBIX - YMEHUE KOPPEKTHO (PUKCUPOBATDH MOKA3aHUS
pabor npuOopOB;
- YMEHHUE PABUIHHO 0OPMIISATH U 3aHOCHUTH
NIOKa3aHus B JIAOOPATOPHBIM KYpHAJL.
2. CobmnroneHue - MpaBUJIbHOE 0(OPMIICHUE BBOAHOM YaCTH OTYETA; 30
TpeOOBaHUI K - IpaBUIIbLHOE OPOPMIIEHHE PACUETHON YacTH
0hOPMIICHUIO OTUeTa;
oT4yeTa 1o - yeTKas U mpaBuiibHast GOPMYITMPOBKA BBHIBO/IA
naboparopHon UCXOJISl U3 TOYUYEHHBIX PE3yIbTaTOB;
pabore - FPAMOTHOCTD U KYJBTYpa U3JI0KCHUS;
- BJIQJICHUE TEPMUHOJIOTHUEN U TOHATUMHBIM
arrmapaToM MpoOJIEMBI.
3.0TBeTHI HA - TPAMOTHO M BEPHO C(HOPMYIMPOBAHBI OTBETHI HA 40
KOHTPOJIbHBIE KOHTPOJIbHBIE BOITPOCHI.
BOIIPOCHI

B) OIMHMCAaHHUuC MIKaJbl ONCHHUBAHMA:

HUToroBbiii peMTHHIOBBII Onenka mo 5-6ajIbHOM
0aJIJ1 M0 TUCHMILJINHE CHCTEME
90 - 100 OTIUYHO
75 — 89 XOpouIo
60 — 74 YAOBIETBOPUTEIHLHO
<60 HeynosneTBopUTEeILHO

6.3. Memoouueckue mamepuansl, onpeoensaruiue nPoueoypsvl OUeHUBAHUA 3HAHUIL,
YMeHUill, HA6bIKO8 U (U1U) OnbLIMA OeAmMeIbHOCMU, XAPAKMEPUIYIOWUX IMAaAnbl
¢opmuposanua komnemenyuii

Urorosast omenka 60 OamioB MmakcuMaiabHO 3a pabory B cemectpe u 40 OamnoB
MaKCHMaJIbHO Ha 9K3aMEHE.

3a pabory B ceMecTpe MOXKHO moiy4duTh 30 GamioB 3a KoutokBuyM U 30 OamuioB 3a
KOHTPOJBHYIO pa0bOTY.

Bua xonTposs JTan peiiTHHIOBON cucteMbl OLleHOYHOE baan
CpeACTBO
P Munumym Makcumym
2 Kkypc

Texymuu

KonTpoabnas Touka Ne 1
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KOJJIOKBUYM 18 30
KonTposibHast Touka Ne 2
KontponbHas pabora 18 30
IIpoMekyTOUHbII JK3amMeH 24 40
OMJICTHI
HNUTOI'O no tucuuninge 60 100
Bua xonTposs Ortan bann
PEUTUHIOBO
W CHUCTEMBI
Ouenounoe
CPEACTBO
MuHuMym Maxkcumym
2 Kypc
Texkymmi KonTposabHast Touka Ne 1
KOJITOKBUYM 18 30
KonTpoabHas Touka Ne 2
KonrposabHas padbora 18 30
ITpoMesKyTOUHbII JK3aMeH 24 40
bunerts
HUTOI'O no gucuuninHe 60 100
Bua xonTposs JTan peiiTHHIOBON cucTeMbl OLleHOYHOE baan
CpeacTBO Muriyn Marcmiys
2 Kypc
Texkymmid KonTtposbnasi Touka Ne 1
KOJUIOKBUYM 18 30
KonTpoabHasi Touka Ne 2
KontponbsHas pabora 18 30
IIpomeskyTOUHBIN IK3aMeH 24 40
busnersr
HNUTOI'O no iuciuiiiHe 60 100
Bua xonTposas Jdran pedTHHIoBOM cucreMbl OUEeHOYHOE bana
CpeacTeo Munumym Makcumym
2 Kypc
Texkymmi KonTposabHast Touka Ne 1
KOJUIOKBHYM 18 30
KonTpoabHasa Touka Ne 2
KonTponbHas pabora 18 30
ITpoMesKyTOUHBbII JK3aMeH 24 40
OMJICTHI
HUTOI'O no gucuuninHe 60 100

[Ixana mepecyeTa HTOrOBOTO0 PEHTHHTOBOTO OaJlia B OIIEHKY MO S-0aJIITbHOM CUCTEME
Ouenka no 5-6an1bHOIMI

HToroBnblii pedTHHIOBbI
0aJ1J1 10 JUCIUILIJINHE

CHUCTEME
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90 - 100 OTIU4YHO

75 — 89 XOpoI10

60 — 74 YIOBIETBOPUTEITHHO
<60 HeynoBineTBOpUTEABLHO

7. IlepeyeHb OCHOBHOW W JONOJHHUTEJIbLHOW y4eOHOW JIATEpaTypbl, HE00X0AUMO
JJISi OCBOCHUSA M CHUIIMHBI
JIeKTPOMATHETH3M
OcHoBHas
1. Upomos U.E. 3agauun o o6mieit pusuke, "Jlaboparopus 3Hanuit" (panee
"BMHOM. JIa6oparopus 3nanuit"), 2010-2014. (69 sx3. , ObC Jlans,

http://e.lanbook.com/)
2. Uponos UN.E. DnexrpomarnetuzM. OCHOBHBIE 3aKoHBI, "JlabopaTopus 3HaHuit"

(panee "BUHOM. JlaGopatopus 3nanuii"), 2012-2013. (50 sk3., OBC Jlaub,
http://e.lanbook.com/)

3. CasenbeB U.B. Kypc oOmeit pusuku. B 3-x 11. T.2. DnekrpuuecTBO 1 MarHeTU3M.
Bonubl. Ontuka, Jlans, 2011. (9 3x3.,9bC Jlans, http://e.lanbook.com/)

4. CagenweB 1.B. Kypc o6mieit duzuku. B 5-u 11. ToM 2. D1eKTpUuecTBO U
Maruetusm, Jlans, 2011. (O3BC Jlans, http://e.lanbook.com/)

JlonomHuTenpHas
5. Cusyxwun JI.B. O6muii kypc ¢usuku. Tom 3. Dnexkrpuyectso, Guzmaraut, 2009.

(OBC Jlanp, http://e.lanbook.com/)
6. U.B.CasenneB. Kypc ob6meit ¢pusuku. Kaura 3. M, ACT, 2003. (200 »k3.)

8. Ilepeuenb pecypcoB HMH(POPMALMOHHO-TEJEKOMMYHMKAIIMOHHOM  CeTH
«AnTepHer» (manee — cerb «UHTEpHET»), HEOOXOAMMBIX /JS OCBOCHUS
AMCHUATTAHBI

HNHuTepHeT — caliT «B moMoIe cTyfaeHTaM, u3ydarnmum GUu3nKy»
(http://www.iatephysics.narod.ru)

9. MeToan4yecKkue YKa3aHUs AJisl 00YYAIOIIUXCS M0 OCBOCHHIO TUCIUILINHDBI

Bug yueOHbIX Opranuzanus JeaTeIbHOCTH CTyJAeHTa
3aHSITUH
Jlexiust Hanmcanue KOHCIIEKTAa JICKIUM: KparTko, CXE€MaTU4HO,

MOCEA0BaTeIbHO (PUKCUPOBATh OCHOBHBIC TMOJIOKEHUS, BBIBOJIBI,
bopMynupOBKH, 0000IIEHUS; TTOMEUaTh BaXKHbBIE MBICIIU, BBIACISThH
KJIFOYEBBIC CJIOBA, TEpMUHBL. IIpoBepka TEpPMHUHOB, IOHATHH C
MOMOIIBIO  JHUUKIIONEAWN,  CJIIOBapel,  CIOPABOYHUKOB  C
BBITIMCBHIBAHUEM TOJIKOBaHMN B TeTpaab. (O003HAYUTH BOIPOCHI,
TEPMHUHBI, MaT€pUasl, KOTOPbIM BBI3BIBAECT TPYAHOCTHU, IIOMETUTH U
TONBITATECSI HAWTH OTBET B PEKOMEHJYeMOW Jurteparype. Eciu

20


http://e.lanbook.com/
http://e.lanbook.com/
http://e.lanbook.com/
http://e.lanbook.com/
http://e.lanbook.com/

CaMOCTOATENILHO HE yJIaercsa pa3obpaThCs B Marepuale,
HE00X0muMo chOPMYIUPOBATH BOMIPOC | 33/1aTh MPEMOaBaTENI0 Ha
KOHCYJIBTAIIMHU, HA IPAKTUYECKOM 3aHSATHH.

[Ipaktuueckue | [IpopaboTka pabodeit mporpamMmsbl, yaensis oco0oe BHUMaHUE
3aHATHUSA HeJlsM MW 3aJadaM, CTPYKTYpE€ M COAECPKAHUIO JIUCIUILIAHBI.
KoncrnektupoBaHue HCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM JIEKITUH,
MIOATOTOBKAa OTBETOB K KOHTPOJIBHBIM BOINpPOCAM, IPOCMOTP
peKoMeHIyeMoil Juteparypbl. PelieHue pacueTHO-rpaduyecKux
3aJIaHUH, PELICHUE 3a]1a4 110 AJITOPUTMY U Op.

Kourponpnas 3HAKOMCTBO C OCHOBHOM U JOMNOJHUTEIBbHOW JUTEpPaTypoH,
pabora BKJIIOYAs CIPABOYHBIE U3aHUs, 3apy0CKHbIE HCTOYHUKH, KOHCIIEKT
OCHOBHBIX TIOJIOKCHHM, TEPMUHOB, CBEICHUN, TPEOYIOMUXCS IS
3alIOMUHAHUS U SIBJISTFOIIMXCS. OCHOBOMOJIATAIOIIMMU B 3TOU TEME.
KommoxkBuym PaGorta ¢ KOHCIEKTOM JIEKI[MM, TIOATOTOBKAa OTBETOB K
KOHTPOJIbHBIM BOIIPOCAM.

[ToaroroBka k [Ipy  moaroroBke K  92K3aMeHy  (3adery)  HEOOXOIUMO

JK3aMEHY OPUEHTUPOBATHCS HA KOHCIIEKTBHI JIEKLIUH, PEKOMEHIYEMYIO
JUTEpaTypy.
10. Ilepeyenb  UHGOPMALMOHHBIX  TEXHOJIOTHH,  HCHOJIbL3YyeMbIX  IPH

OCYLIIeCTBJICHUH 00pa30BaTeIbHOIO Mpouecca no AMCHMILINHE, BKIKYasi lepeYyeHb
NMPOrpaMMHOro of0ecrieyeHnsi U HH(POPMANUOHHBIX CHPABOYHLIX cHCTeM (MpH
HEO0X0IMMOCTH)

1. YreHue JIEKIUN C UCIIOJIb30BAHUEM CIIANI-TIPE3CHTALUN
2. [IpoBepka noMalIHUX 3aJaHU M KOHCYJIBTUPOBAHUE MOCPEICTBOM SJICKTPOHHOM
IIOYTHI.
3. HNHTepakTuBHOE OOIIEHNE ¢ TTIOMOIIBIO 3/TIOYThI uiu Skype.
11. Onucanue MaTepPHAJIbHO-TEXHUYECKOU 0a3mbl, HEe00X0AUMOIi IS

OCyLIeCTBJICHUS] 00Pa30BaTeJILHOIO MPoLecca Mo AUCHHUILINHE
1. AynutopHbIif POH HHCTUTYTA
2. Yuebnas maboparopus "IAESKTPUISCTBO K MAaTHETU3M"
3. buGnuoreunsiii GOHT HHCTUTYTA

12. Uuble cBeeHus U (WIH) MATEPHAJIBI

12.1.  Ilepeuenv  o0OpazosamenvHvlX  MEXHOA02UN,  UCHOIL3YEMBIX  HpPU
ocyuiecmeieHuu 00pa3oeamenbHO20 npoyecca no OUCUYUNIUHE

YacoB B uHTEepakTUBHOU Popme — 40.
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12.2. @opmul opzanuzauuu camocmoamenbHou padomevl o00yuarouwuxca (memol,
8blHOCUMbBIE O0J11 CAMOCHIOAMENAbHO20 U3YYEHUSA; GORPOCHL 014 CAMOKOHMPOJIA;
munoeuvle 3a0anus 011 CAMONPoBePKu
2 Kypc
1. MaraurHoe moie CO34aHO [OBYMs MapauICJIbHBIMU JJIMHHBIMU HPOBOAHHMKAMHU C TOKaAMH [1 u [2,
PaCIONIOKEHHBIMH TIEPIICHANKYISIPHO IUIOCKOCTH deprexa. Ecmu [, = 21,, To BEKTOp BB AHAYKIUHA
PEe3YIBTUPYIOUIETO MO B TOUKE 4 HATIpaBlICH

<=

I

a a

2. Ha pucyHke #u300paXeHBI CEYEHHUsS JBYX MapajUICIbHBIX MPSIMOJMHEHHBIX JUIMHHBIX IPOBOJHUKOB C
MPOTUBOIOJIOKHO HaIlpaBJI€HHBIMU ToKaMu, npuueM [, = 21,. UHAyKIUs pe3ylIbTUPYIOLIEr0 MarHUTHOTO

I10JIA paBHA HYJIIO B TOYKC MHTCPBaAJja
I,

2

c®d

Jl
O
a A

3. Ha pucyHke u300pa)XeHbl CEUCHMS YETBIPEX MapaUICJIbHBIX IPSIMOIUHEHHBIX
JUIMHHBIX TIPOBOIHUKOB, pACIOJOKEHHBIX B BEpUIMHAX KBajapara. Jlms Bcex
NpPUBEIEHHBIX CIy4aeB yKa3aTh HalpaBlieHHE BEKTOpa MarHUTHOW WHIYKIUH B
PE3YJIBTUPYIOIET0 MarHUTHOTO TOJSl B TOYKE A, PacloIOKEHHOH B LEHTpe
KBajpara.

4. JlBa KpyroBBIX BHTKA paclOJIOKEHBl BO B3aUMHO IEPIEHIUKYISIPHBIX TUIOCKOCTSIX 2
TaK, YTO UX LEHTPHI COBNAAAIOT. IHAYKIMS MAarHUTHOTO TOJIS, CO31aBaEMOTO MAJIbIM 7 4
BUTKOM B To4ke O pasua 0.2 Tor. HaiiTi MHAYKIHIO PE3YIBTHPYIOIIETO MATHATHOTO  ¢— B4 -
10JIS1 B 3TOM TOYKe.

5. [IBa 3apsna ¢; U ¢, ABWXKYTCS NapajuIeNIbHO IPYT APYTy HA PACCTOSHUU 7 v 7,
JIpyT OT JApyTra. YKa3aTh HalmpaBiI€HUE MAarHUTHON COCTABIISAIOIIEH CHUIIBL, {1
3 ~ -~ L'
JICHCTBYIOLIEN Ha BTOPOM 3apsAJl CO CTOPOHBI IEPBOIO 3apsaaa. @ —

6. JlBe OAMHAKOBBIE PAIMOMAUTHI, YOAJEHHBIE NIPyr OT Apyra Ha PacCTOSHHE d =400 paborarot

cuHpasHo Ha wacrore V=15 MI. B Kakux HampaBneHusx OyIyT HAGIIONATHCS MAKCHMYyMbI
A3ITYICHUS?

7. Cwuna ToKa B MPOBOASIIEM KPYroBOM KOHTYpe ¢ MHAYKTUBHOCTHIO 0.1 I'H 3aBUCUT OT BpEMEHU 110 3aKOHY
I =2+ 0.3t A. Haiitu abcomrotayto Benuauny IJ{C caMOUHTyKITHH.

8. Uemy paBHa HANpPSKEHHOCTh DJIEKTPHUECKOTO Mojisi E. COOOIIAIONIEro MEeKTPOHy yckopenue ¢ =9-8

m/c?.

9. 3apskeHHas wyacTHla, BJETEBLIas B TOCTOSHHOE OJHOPOJHOE MarHUTHOE I0JIe MEepHeHIUKYISPHO
CHJIOBBIM JIMHUSIM, JIBH)KETCSI B HEM 10 YCTaHOBUBILEHCS TPAaeKTOpUH. B HEKOTOpBIF MOMEHT MHIYKIHUS
IT0JIs1 HAYMHAET YBEIMUNBAThCA. B pe3ynbrare MOAylb CKOPOCTH YaCTHIIBI
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10. O1eHUTH OTHOIICHUE DIEKTPUUECKON U MATHUTHON CHII Fm/ F, JIEUCTBYIOIIMX Ha 3aps/l B I1OJIE€ BOJIHBIL.
CkopocTh 3apsiia vil ¢

11. qaCTI/ILIa, UMCroIas 3apsa q " Maccy m , ABMIKETCA B OAHOPOAHOM MArHuTHOM I10JIC MHAYKIHUH B

CxopocTh "acTuipl Y meprneHauKyIsapHa B Haittu panuyc OKpY>XKHOCTH R o KOTOPOH JIBHXKETCSA
4acTULA B PEISTUBUCTCKOM CIIy4ae.

12. YacTuma, umeromas 3apsij 9 u Maccy | NMBUXKETCS B OJHOPOIHOM MAarHUTHOM MOJiE MHIYKIUH B .
CxopocTtb yactunbl Y neprnenaukyisipHa B . Haiitu mepuon 7 ee oOpallieHus B peIsSTHBUCTCKOM CITy4dae.

12.3. Kpamkuit mepmunonocuueckuii c106apo

[IpuBeneH mepeyeHb OCHOBHBIX TEPMUHOB, 3HAHUE KOTOPBIX HEOOXOIUMO JIJIst
YCHEUIHOTO U3YYEHHUS BOIPOCOB NMPOrpamMmebl no aucuuruinie «dusukay, (pazaen
«DNEKTPOMATHETU3ZM )

DJIeKTPOMATHETH3M
Bextopom YMoBa-IloiiHTHHIA HAa3pIBACTCS BEKTOP P INIOTHOCTH MOTOKA JIEKTPOMarHUTHOU
SHEPruH, IEPEHOCUMOM 3JIEKTPOMarHUTHOM BOIHOM. MOy/ib 3TOTO BEKTOPA PaBEH dHEPIHUH,
TIEPEHOCUMOM BOJIHOM B OIHY CEKYHJIy Yepes IIIoImanky 1 M?, pacronoKeHHY O NEPHEHIUKYISPHO
HaIpaBJICHUIO paclpocTpaHeHus BoiHbl. HanpasieH Bektop P B cTOpoHy pacnipocTpaHEHMsI BOJIHBI.
Buxpesble 31eKTpHYecKHe TOKH - HHIYKIIMOHHBIE TOKH, BO3HUKAOIINE B CIUIOIIHBIX IIPOBOJIHUKAX,
HaXOAALIMXCS B IEPEMEHHOM MarHUTHOM nose. MIHorna ¢ HuMu OOpIOTCS JUIsl yMEHBLICHUS TIOTePh
(HampuMep, CepACYHUKH TPaHC(HOPMATOPOB HAOMPAIOT U3 OTACITHHBIX IUTACTHH), & UHOTJA HCIIOIB3YIOT
B METAJUTYPIHM U MALIMHOCTPOSHUM (MHIYKIIMOHHbIE N1€YH AJIS IIaBKU METAJUIOB, 3aKaJIKU CTaJH,
CBapku U 1p.). l'aibBaHNYeCKUH 3J1eMEeHT - UICTOUHUK IEKTPUUYECKOT0 TOKA, KOTOPBIN IIpU paspsizie
BBIJICTISIET DIEKTPUYECKYIO DHEPIHIO 3a CUET MPOTEKAHUS MIEKTPOXUMUYECKUX peakuuil. [IpuHnun
JIEHCTBHSI FaJIbBAHUYECKOI'O JIEMEHTA OCHOBAH HA SBJICHUH B3aNMOJICUCTBUS MeTajuIa C
IEKTPOJIUTOM, IIPUBOALIEM Y BOSHUKHOBEHUIO B 3aMKHYTOU LIENU 3IEKTpUUecKoro Toka. JJ1C
rajgbBaHUYECKOTO 3JIEMEHTA 3aBUCUT OT MaTepHraiia IEKTPOJOB U COCTaBa HJIEKTPOJIATA.
JlnamMarHeTu3MoM Ha3bIBaeTCsl CBOMCTBO BELIECTB (JMaMarHETUKOB) HAMAarHWYMBAThHCSI HABCTPEUY
CUJIOBBIM JIMHUSM JIEUCTBYIOIIETO HA HETO BHELTHETO MarHUTHOTO NoJist. C TOUKU 3pEHUs 3JIEKTPOHHOM
TEOPHH JHUAMArHeTU3M OOBSCHIETCS 3aKOHOM 3JIEKTPOMAarHUTHOW MHAYKIMH U TipaBuiioM JleHna.
JlnamarneTuku — caiaboMarHuTHbIE BellecTBa. JluaMarueTusm — yHUBEPCaJIbHOE CBOMCTBO BCEX
BEILIECTB, O/IHAKO B pAJIE CIy4YaeB OHO MEpeKphIBaeTCs Ooiee CUIBHBIM Napa- U (peppoMarHeTU3MOoM.
JuMay1ekTpHK - BEIIECTBO, 00Ia1al01Iee HU3KOU YIeTbHOM SJIEKTPUYECKON MPOBOUMOCTHIO.
WneanbHbIi TUAIEKTPUK BOOOIIE HE IPOBOAUT TOK, €0 MPOBOAUMOCTD paBHA HyIt0. K ananexkrpukam
OTHOCSITCS IIbE€302JIEKTPUKH, CETHETOIEKTPUKH, dJIEKTPETHI U IP.
HMonspuzanus P (3nexkTpuyeckuii TMNONBHBIM MOMEHT €MHULBI 00beMa) NMPSIMO MPONOPLUOHATIbHA
HanpspkeHHOCTH 1ekTpuaeckoro ot E: P = kg E. Koaddumnuent nponopunoHaabHOCTH K U €CTh
JUDJIEKTPUYECKAst BOCIIPUMMYNBOCTD. 3AECh €)— IEKTPAYECKAs TOCTOSTHHASL.
JAumdyiexkTpryecKkasi IPOHMIAEMOCTh € MOKA3bIBAET, BO CKOJIBKO pa3 HANPSKEHHOCTh
IEKTPOCTATUYECKOTO TI0JI€ B JUAIEKTPUKE MEHBIIE, UEM B BaKyyMe. [l XapaKTepUCTUKHU TOJIS B
JUIEKTPUKE BBOAAT BCIIOMOTATEIbHYIO BEIMYUHY — JIeKTpHueckoe cMemenue: D = gyeE.
JloMeHaMM Ha3bIBAOT 00IACTH CIIOHTAHHOW (CAMOMNPOU3BOJIbHOI) HAMATHUYEHHOCTH B
deppomarnetuke. Pazmeps! nomeHoB nopsaka 1 MkM. Cm. Takxke OeppoMarHeTU3M.
Jlyroii Ha3bIBaeTcs pas3ps B rase, IPOUCXOAALINNA IPU aTMOC(HEPHOM AABICHUU U
CONPOBOXKIAIOIIMICS OYEHb BBICOKOM Temneparypoi. IIpu 3Tom HanpskeHHe Ha JIeKTpoAax
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cocrasiisieT 30-40 B, a Tok — gecsaTku wnu cotHu amnep. OAHO U3 BaXXKHENIINX IPUMEHEHUH yTH —
ZyroBas CBapKa M pe3Ka METaJUIOB.

3aKkoH AMniepa ycTaHaBIMBAET CBA3b CUJIbL, JEMCTBYIOLIEH Ha IPOBOJHUK C TOKOM B MAarHUTHOM
noJie, ¢ CWJIon Toka ¥ uHAyKnuei marautHoro noiist: dF = IBdI sina, roe I — cuna Toka, B — uaaykius
MarHuTHOro nos, dl — AuHa sneMeHTapHoro ydacTtka npoogHuka. Hanpasnenue Bekropa dF
OIIPEAEIIAETCS C IOMOIIBIO ITPABHUIIA JIEBOU PYKH.

3axon buo-Caapa-Jlaniiaca no3BosisieT pacCyMTaTh HAPSHKEHHOCTh MArHUTHOTO TIOJISE TOKA JIF0OOH
KOH(HUIypaLuy IyTeM uHTerpuposanus seipaxkenus: dH = I[dl, r]/4nr’, rne dH — HanpssKeHHOCTH
MarHUTHOTO IOJIsI, CO3/1aBAEMOTr0 3JIeMEHTOM Toka dl, r — paanyc-BeKTop, MPOBEAECHHBIN OT 3IeMEHTa
TOKa B TOYKY, B KOTOPOH pacCUUTHIBAECTCS HAIIPSHKEHHOCTD TOJISL.

3akon KyJsi0Ha - OCHOBHOM 3aKOH 3JI€KTPOCTAaTUKH, BBIPAXKAIOINN 3aBUCUMOCTD CHJIBI
B3aMMO/ICUCTBHUSA JBYX HETIO/IBH)KHBIX TOUEUHBIX 3apsI0B OT pACCTOSHUS MEX 1y HUMHU. J[Ba
HETOABM)KHBIX TOUEUHBIX 3apsa B3aUMOACHCTBYIOT C CUJION IIPSIMO IPONOPLMOHAIIBHON
MIPOU3BEICHUIO BEJTMUMH ATHX 3apsA0B U 00PAaTHO MPOMOPLMOHANIBHON KBaJpaTy PACCTOSIHUSI MEXKIY
HUMHU U 3aBUCSIIEH OT JUAJIEKTPUUECKOM IPOHULIAEMOCTH CPENbI, B KOTOPOH HaXOISATCS 3apsiibl
(Kymon, 1785). 3akon Kysona moATBEpKIaETCs ONBITOM BILIOTH 0 PacCTOsHUM nopsaka 107 m
(pa3mepsl sapa aTroMa).

3akon /[xoyasi-JleHna no3BossieT HaWTH KOJIMYECTBO TEIUIOTHI, BBIIEISIONIEECS B MPOBOJHUKE MPU
IIPOTEKAaHUU IEKTPUYECKOTO TOKA: KOJIMYECTBO TEIUIOTHI IPSMO IMPONOPLHUOHAIBHO KBaIpaTy CHUJIbI
TOKa, COMPOTUBIIEHUIO IPOBOTHUKA U BPEMEHU IPOTEKaHUsI TOKA.

3akon OMa U1l y4acTKA LelH CBSA3bIBACT CUITy TOKA C PA3HOCTHIO MOTEHIMAJIOB Ha KOHIaX
IIPOBOJIHUKA U CONPOTUBIEHUEM IpoBojHUKa: | = (¢, — ¢,)/R. 3akon Oma a1 3aMKHYTOH (IIOJTHO)
LIENH CBSA3bIBAET JEKTPOJBIDKYILYIO CUITY MICTOYHHMKA C MOJIHBIM cornpoTuBieHuemM nenu: I = E/(R, +
Ry). 3necy R, u Ry— cOOTBETCTBEHHO CONPOTUBIIEHHE HATPY3KU U BHYTPEHHEE COIIPOTUBIICHUE
VCTOYHHUKA.

3aK0H, CBSI3BIBAIOIINN HUPKYIIALNUIO BEKTOPA HAPSHKEHHOCTH MarHUTHOTO TOJISI C TOKOM,
OXBAaThIBAEMbIM KOHTYPOM HHTErpUpoBaHusi. B 00001I1eHHOM BUI€ 3aKOH MTOJHOTO TOKA BXOJIUT B
CHUCTEMY YpaBHEHMI Makcsesuia.

3aKoH cOXpaHeHHUsI YIeKTPHYECKOro 3aps/a - GU3NYECKH 3aKOH, B COOTBETCTBUHU C KOTOPHIM B
3aMKHYTOH cucTeMe B3aUMOJIEHCTBYIOIIMX TeJ ajire0Opanueckasi CcyMMa JIEKTPUYECKUX 3apsi/ioB
(TIOJTHBIN HIEKTPUYECKHUM 3apsi1) OCTAeTCsl HEU3MEHHOM MPH BCEX B3aUMOJCHCTBHUSAX.

3aKoH 3J1eKTPOMAarHuTHOH MHAYKIUHM - DJIC uHAYKIMY B 3aMKHYTOM KOHTYPE MPSIMO
IIPONOPLHOHAIBHA CKOPOCTH U3MEHEHUSI MarHUTHOTO [TOTOKA Y€Pe3 NOBEPXHOCTh, OTPAHUYEHHYIO
KOHTYpPOM. DJIEKTPOHHBIM MEXaHU3M 3aKOHA 3JIEKTPOMArHUTHOM MHAYKIMH COCTOUT B TOM, YTO
IepEeMEHHOE MarHUTHOE M0JIe MOPOXKAaeT (MHAYLMPYET) BUXPEBOE AIEKTPUUECKOE MOJIE C
3aMKHYTBIMHU CUJIOBBIMU JTMHUAMU. OTKpBIT Papaneem (1831). B 06001uieHHOM BUE 3aKOH BXOJIUT B
CUCTEMY YpaBHEHMI Makcsesuia.

3oHHasA Teopus TBEPAOIO TeJIa — KBAHTOBAsI TEOPUS YHEPreTUUECKOrO CIIEKTPa IEKTPOHOB B
kpucrtasuie. CormacHo 30HHOM TEOPUH 3TOT CIIEKTP COCTOUT U3 YepeTyIOIUXCs 30H (T10JI0C)
pa3pelIeHHbIX U 3aIPELICHHBIX SHEPTUil. 30HHAsI TEOPUSL XOPOIIO OOBSICHSIET PsiJ SBJICHUH, B
YaCTHOCTH Pa3HbI MEXAHU3M DJIEKTPOIIPOBOJAHOCTH METAIIIIOB, JUAJIEKTPUKOB U MOIYIIPOBOIHUKOB.
NHayKTHBHOCTD - QHU3MUECKas BEIMYMHA, XapaKTEPU3YIOIIAs CBSI3b MEXKIY CKOPOCTHIO N3MEHEHHS
TOKa B IIPOBOJIHUKE (KaTyIIke) ¥ Bo3HUKaro1ei npu 3tom DJIC camonHaykuuu. THIYKTHBHOCTD
NPOBOJHUKA (KAaTYIIKH) 3aBUCUT OT €r0 pa3MepoB  (JOPMBI, YUCIIa BUTKOB, a TAK)KE OT MaTepuaa
MarHuTonpoBoja. Enunnneit unaykrusHocty B CU sBnsiercs 1 T'enpu.

NHAYKIMOHHBINH TOK - 2JIEKTPUYECKHUM TOK, BOSHUKAIOIINN B 3aMKHYTOM IIPOBOJIAILIEM KOHTYPE IPH
M3MEHEHUH MI0TOKa MarHUTHON MHIyKIMH, IPOHU3BIBAOILETO 3TOT KOHTYp. BenuunHa u Hanpasnenue
MHAYKIMOHHOTO TOKA OMPEIEIIAIOTCS 3aKOHOM AJIEKTPOMAarHUTHON MHIYKIUHU U 3aKkoHOM OMa.
Nupykuus MarauTHO nmoJisi B — BekTopHas BenuunHa, U3MepsieMasi OTHOLIEHUEM MaKCUMAJIBHOTO
BpAILlaIOIEro MOMEHTA, IEHCTBYIOLEr0 Ha HEOOBIION KOHTYP C TOKOM B MATHUTHOM IOJIE€ K
MarHUTHOMY MOMEHTY 9TOro KoHTypa. HampasieHnne Bekropa B coBnaznaer ¢ HarpaBileHUEM HOpMaJn
K KOHTYpPY B COCTOSIHUU PABHOBECHS.
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M cTOYHHUK TOKA - HCTOYHUK JIEKTPUYECKOM SJHEPIUU, B KOTOPOM JACUCTBYIOT CTOPOHHUE CHUJIBI,
pa3feIoIue MIEKTPUIECKUE 3apaibl. ICTOYHMK TOKa XapaKTEpU3yeTCs dIEKTPOABIKYILEH CHIION U
BHYTPEHHUM COIPOTUBJICHUEM. MICTOUHMKAaMK TOKA SBIISIOTCS T'aJIbBAHUYECKUE YIEMEHTBHI,
AKKyMYJISITOPBI, MAIIMHBI TOCTOSHHOTO TOKA M JP.

Kiaccnyeckasi 31eKTpOAUMHAMHUKA - pa3Ziell MIEKTPOAMHAMMKY, pacCCMaTpPUBAIOLINI U3MEHSIIOIIEECS
WIH CTallMOHAPHOE IEKTPOMATHUTHOE I10JI€ B HETOABMKHOM cucTeMe orcdyera. OCHOBY
KJIACCUYECKOH IIEKTPOJAUHAMUKHU COCTABIAIOT ypaBHEHUs1 MakcBelua.

KBaHTOBasl 371eKTPOAMHAMHUKA - KBAHTOBAsI TEOPUS IEKTPOMArHuTHOrO nosist. M3yyaer
B3aUMOJICHCTBHE 101 C 3aPSKCHHBIMY YaCTULIAMH.

KoJie0aTe s bHBIM KOHTYPOM HAa3bIBACTCS LIENb, COCTOALIAS U3 MMAPAJUIEIBHO BKJIIFOUEHHBIX KaTyIIKH
MHIYKTUBHOCTHU U KOHJEHcaropa. [Ipu paspsae KoHAeHcaTOopa Ha KaTyIIKy B KOHTYPE BO3HUKAIOT
3JIEKTPOMAarHUTHbBIE KOJIeOaHusl, 4aCTOTa KOTOPBIX 3aBUCUT OT EMKOCTH U MHTyKTUBHOCTH KOHTYDA.
Konaencarop - 21eMeHT 3I1eKTpUUECKOM IeNH, IPEeJHA3HAUEHHBIN [T NCIIOJIBb30BaHUs €T0 B
Pa3JINYHBIX WIEKTPO- U PATUOTEXHUUECKUX cxemaX. KoHaeHcaTop COCTOUT U3 ABYX MU IMPOBOJIHHUKOB
(00KIIa70K), pa3AeeHHbIX CI0eM JUAJIEKTpHKa. ToIMHA TUAIEKTPUKA OOBIYHO MaJjla [0 CPABHEHUIO C
pasMepamu NMPOBOAHUKOB. B 3aBUCHMOCTH OT popMBI OOKIIAOK KOHIEHCATOPBI OBIBAIOT INIOCKHE,
IMHApHYecKue, chepuueckue u ap. [lo Tumy nusnexTpuka pa3ianyaoT BO3AyIIHbIE, OyMaXkHbIE,
CIIOISIHBIE, KEPAMUYECKHE U JIp. KOHIAEHCATOPBI.

KoHTaKkTHO pa3HOCTHIO NOTEHIIMAIIOB HAa3bIBAETCS PA3HOCTH NIOTEHIIMAJIOB, BOZHUKAOILAS [TPU
KOHTAKT€ JIBYX Pa3HOPOAHBIX MeTau10B. OTKPbHLI SBJIEHUE UTAIbIHCKHUM yueHblil Bonbra (1797).
Ko>¢ppunmeHToM 3/1eKTPONPOBOIHOCTH HA3BIBAECTCS BEJIMUMHA O0paTHAs yIEIbHOMY
CONPOTHUBJICHUIO.

MarHuTHOI BOCIPUMMYHBOCTBIO Ha3bIBaeTCs K03(p(PULIMEHT MPONOPLMOHATBHOCTH ¥ B BEIPAXKEHUU:
J=xH, rne J— namaranuenHocts, H — Hanps>KeHHOCTh MATHATHOTO 10J1s. 1 TnaMaraeTukoB <0,
Ui napamaraeTukoB x>0. /s ¢peppomarnetuxoB x>>0. Cm. Takke MarHuTHas IPOHUIIAEMOCTb.
MarHuTHO MOCTOSIHHOM HAa3bIBAETCS Pa3MEPHBI MHOXKHTENDL o = 47107 T'n/M, BXoasmmii B
HEKOTOpble (OpMyJIIbl 3JIEKTpOMarueTusma (Hanpumep, B popmyny B = pouH), 3anucannsie B cucteme
equant CH.

MaruuTHOM NPOHUIAEMOCTBLIO L Ha3bIBACTCS BEIMYMHA, [TI0KA3bIBAIOLIAs, BO CKOJIIBKO Pa3 MHIYKLHUs
MarHuTHO I0JISI B MarHeTUKe OOJIbIIe HHIAYKIMY B Bakyyme. MOXHO noka3aTb, 4To |l = 1+, e x —
MarHuTHast BOCIIPUUMYHUBOCTb.

MarauTHoe 1moJie — 0JJHa U3 CTOPOH €AMHOTO MEKTPOMAarHUTHOTO MOJIs. MarHuTHOE 10JIe CO34aeTCs
JBIDKYILUMUCS 3apsAAaMu (TOKOM MIPOBOAMMOCTH) U MIEPEMEHHBIM HJIEKTPUUYECKUM IOJIEM (TOKOM
cMelleHus). JleficTByeT MarHuTHOE I10JI€ TOJIBKO Ha JIBUXKYILIMECS 3apsbl.

MarsuTHEIM MOMEHTOM Ha3bIBAETCs BEKTOpHAs BEJIMYUHA, MOLY/Ib KOTOPOH PABEH IPOU3BEACHUIO
CHJIBI 3JIEKTPUUYECKOTO TOKa B KOHTYpPE Ha IUIONIA (b 00TeKaeMyto 3TUM TokoM. Hanpasnenue
MarHUTHOTO MOMEHTA CBS3aHO C HalpaBJIEHUEM TOKa IPaBUIIOM OypaBUMKa.

MarHuTHbIN NOTOK (MJIM MOTOK BeKTOpa B) — 310 nmoTok @y BEKTOpa MAarHUTHOW MHAYKIIUH Yepe3
KaKy0-T100 MOBEpXHOCTh. B cilydae 0lHOpPOJHOr0O MarHUTHOTO MOJIA U IIOCKOM moBepXHOCTH Py =
BS cos 0, rne B — nuHayKIus MarHuTHOTO NOJIs, S — IUIOIIA (b TOBEPXHOCTH, 0L — YTOJI MEXAY BEKTOPOM
B 1 HOpMaIbIO K IOBEPXHOCTH.

K MeTanam oTHOCATCS BELIECTBa, UMEIOIIME CBOOOIHBIE AJIEKTPOHBI, T. €. BAJIEHTHBIE AJIEKTPOHBI,
OTOPBAaBILIUECS OT CBOMX aTOMOB U IIPUHAJUIEKALINE BCEMY KOJUIEKTHBY aTOMOB MeTaJljla
(KOJIeKTUBHU3UPOBAHHbIE 3JIEKTPOHBI). C TOUKHM 3peHMsI 30HHOM TeOpUr TBEPAOTO TeNla MPU3HAKOM
MeTaJlla SBJISIETCS] HAJIMYKME HE TIOJTHOCTHIO 3all0JIHEHHOM 30HBI, KOTOPasi HOCUT Ha3BaHUE 30HBI
IIPOBOAMMOCTH.

HaMarHu4eHHOCTBI0 HAa3bIBAETCS MATHUTHBIM MOMEHT €MHUIBI 00beMa MarHETHKA.

Hanpsizkenue — 10 e caMoe, 4TO U pa3HOCTb IOTEHLIUAJIOB.

Hanps:KeHHOCTHI0 MATHUTHOTIO MOJIS HA3bIBAETCS BCIIOMOraresbHas BEJINYMHA, XapaKTEPU3YOIas
MarHUTHOE M0JI€ MaKPOTOKOB.

Hanps:keHHOCTD 3JIEKTPHYECKOI0 M0JIsl — CUJIOBAsi XapaKTEPUCTHKA I10JIsI, U3MEPSAETCS OTHOLLIEHUEM
CHUJIBI, JICHCTBYIOIICH HA MOJIOKUTEIBHBIN MPOOHBIN 3apsi/l, K 3HAYCHUIO ITOTO 3apsijia.
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JiiXeHBaJIb/l 00HAPYKIUJI MAaTHUTHOE T0JIE TOKA CMELICHUS: MAarHUTHAs CTPEJIKa, HaXOAAIIasICs
BOJIM3H IIJIOCKOTO 3apsPKEHHOTO KOHJIEHCATOPa, OTKJIOHSIIACh OT CBOETO MEPBOHAYAILHOIO
HanpasJIeHus pu paspse koaeHcaropa. Cp.: OnbsIT Opcerena.

Jpceren 00HAPYKUII MAarHUTHOE T10JI€ TOKA IIPOBOJMMOCTHU: MarHUTHAs CTPEJIKA, PACIIONI0KEHHAS
BOJIM3H NIPOBOHHUKA C TOKOM, ITPH BKJIFOYEHUH TOKA OTKJIOHAJIACH OT HAIPaBJICHUS] MAarHUTHOTO
MEpHINaHa.

ITapamMarsneTu3MoM Ha3bIBacTCsl CBOMCTBO BELIECTB (MIapaMarHeTUKOB) HAMarHUUMBAaThCS B
HaIPaBJICHUH CWJIOBBIX JIMHWW BHEIIHETO MarHUTHOTO MOJs. ATOMBI [TApaMarHETUKOB UMEOT
OTJIMYHBIN OT HYJISI MATHUTHBII MOMEHT M BEAYT ce0sl B MArHUTHOM I10JI€ TIOI00HO
MHUKPOCKOITUYECKUM MarHUTHBIM CTPEJIKAM.

P-N-Iepexoa0oM Ha3bIBaeTcs 00JIaCTh BOIM3U KOHTAKTA JBYX MOIYIIPOBOJHUKOB C Pa3HBIM TUIIOM
poBoAUMOCTH. BenecTBie pekoMOMHAIMK JBIPOK U AIEKTPOHOB BOJIM3H KOHTaKTa 00pa3yeTcst
o0nacTb, 00eIHEHHAss HOCUTEIISIMU TOKA M Ha3bIBaeMasi 3aluparomumM ciioeM. IockomabKy p-n-epexos
o0aiaeT OIHOCTOPOHHEN MTPOBOIMMOCTBIO, TO OH UCIOJIB3YETCS JUISl BHITPSIMIIEHUSI IEPEMEHHOTO
TOKAa HU3KOM 4aCTOThI U JETEKTUPOBAHUS PaJUOCUTHAIIOB.

IHousipu3aumei AUIEKTPUKA HA3BIBAETCS MIPOLIECC CMEIICHUS CBA3aHHBIX 3apsI0B AUAIEKTPUKA B
UIEKTPUYECKOM T0JI€. B pesynbrare nosnspusanny rpaHu IUIIEKTPUYECKON TUTAaCTUHBL, TOMELIEHHO! B
ANEKTPUUECKOE I10JI€, OKA3BIBAKOTCS 3APSKEHHBIMU 3apsiiaMU ITPOTUBOIIOJIOKHOTO 3HAKA.
IossipHBIMH Ha3bIBAIOTCSA MOJIEKYJIBI, Y KOTOPBIX «LIEHTPHI TAKECTH MOJIOKHUTEIBHOTO U
OTPHULIATEIHLHOTO 3apsA0B HE COBMAIatoT. Takasi MoJieKyJia IO CBOMM CBOMCTBaM MOA0OHa
AIEKTPUUYECKOMY JUIIOIIO U XapaKTEpU3yeTCs NEKTPUUECKUM AUIIOIBHBIM MOMEHTOM. [Ipumepsl
nossipabix Mosiekyn: H,O, NH;, HCI u np.

IHoTeHnMad JIEKTPOCTATHYECKOIO MO - SHEPIETUUECKAsl XapaKTepucTHKa nosid. Onpenensercs
KaK BEJIMYMHA, U3MepsieMasi paboToN CHII MOJISl IO MEPEHOCY EAMHUYHOTO MOJIOKUTENBHO 3apsiia U3
JAHHOM TOYKH B JPYTYI0, (PUKCUPOBAHHYIO TOUKY. B KauecTBe (huKCUpOBaHHOM yacTo 6epyT
OECKOHEUHO yJaJIeHHYIO TOUKY. J[pyrumu ciioBamu, MOTEHLIHUAJ 3JIEKTPOCTaTHUECKOTO MO paBeH
NOTEHIMAIBHON YHEPIHH €AMHUYHOTO MTOJIOKUTEIBHOTO 3aps/1a, IOMEIIEHHOIO B 3Ty TouKy. Ennnnna
norennuana B CH 1 BoasT.

IIpaBuio Jlenna - npaBuiio, ONpeneNsIolIee HalPaBIEHUE NHIyKIIMOHHBIX TOKOB, BO3HUKAIOLIUX IIPH
3JIEKTpOMarHUTHOM MHAyKuuu. CortacHo npasBuity JIeHla MHAYKIMOHHBIN TOK BCET/Ia UMEET TaKoe
HarpasBJieHHE, YTO €ro COOCTBEHHbII MarHUTHBIN MMOTOK KOMIIEHCUPYET U3MEHEHUS BHEILIHETO
MarHUTHOTO ITOTOKA, BbI3BABIIETrO ATOT TOK. [IpaBuio JIeHna ecTh ciencTBre 3aKkOHa COXPaHEHUs
sHepruu. 2.X.JIenn (1804-1865) - pycckuii pusuk.

IMoaynpoBoaHUKaMM Ha3bIBae€TCsl KJIACC BEIIECTB, 3aHUMAIOIINX 110 CBOEH CIIOCOOHOCTH MPOBOAUTD
NIEKTPUUYECKUI TOK TPOMEKYTOUHOE MOJIOKEHUE MEXKIAY METAJIaMU U TUIeKTpuKkaMu. C TOUKH
3pEHMsI 30HHOW TEOPHH TBEPJOTO TeJIa BEMECTBO OTHOCHUTCS K ITOJIYIIPOBOAHUKAM, €CJIHU IIMPHUHA
3aIpPEIIEHHOM 30HBI, OTIEISIOIEH BaJEHTHYIO 30HY OT 30HBI IPOBOAMMOCTH, MEHbIIE 2 3B.
ITonsipu3yeMOoCTBbI0O MOJIEKYJIBI HA3bIBAETCS BEJIMYMHA, XapaKTEPU3YIOIIAsl «CMEIIAEMOCTh
NIEKTPOHHOM 000JIOUKHY MOA JeHCTBUEM 3JIEKTPHUUECKOTO MOJIsl. DIEKTPUYECKUI TUTOIbHBI MOMEHT
P, MHAYIUPYEMBII TIOJIEM, TIPOTIOPIIMOHAJICH HanpsbkeHHOcTH moiist E: p = ag E. Koaddumnment
IIPONOPLUOHAIBHOCTH 0L U €CTh MOJISIPU3YEMOCTb.

ITocTOSIHHBIM HA3bIBACTCS AEKTPUUECKUN TOK, HE MEHSIOLIUIICS C TEYeHUEM BpeMeHU. B ciydae
MOCTOSIHHOTO TOKA MPH ONpeAeIeHnn cuiibl Toka I = Ag/At MoxkHO Opath 110001 TPOMEKYTOK
BpeMeHHU At.

IToTtok ®¢ BeKTOPa HANIPSKEHHOCTH JIEKTPHYECKOI0 MOJIs Yepe3 KaKyro-IT100 MoBepXHOCTh. B
CiIy4yae OJHOPOIHOTO TOJIA U Mockoi moBepxHocTH @ = ES cosa, rne E — HanpshkeHHOCTH
AIEKTPOCTATUYECKOTO OIS, S — IUIOIIAAb IOBEPXHOCTH, 0L — YIOJI MEX1y BEKTOpoM E 1 HopMablo K
noepxHocTU. Cp. MarHUTHBIN MOTOK.

IIpaBuaa Kupxroga npuMeHsIOTCs Ul pacyera CIOXKHbBIX (pa3BETBICHHBIX) LENeH MOCTOSIHHOTO
TOKa. MeTo1 KOMIUIEKCHBIX TOKOB ITO3BOJISET PACIPOCTPAHUTD ATH MPABWIIA JUIS pacyeTa uenen
IIEPEMEHHOIO TOKa.

IIpoBonHMKAMHU HA3BIBAIOTCS BEIIECTBA, COACPIKALINE B JOCTATOYHON KOHIICHTPALIUU CBOOOIHBIC
3apsapl. K IpOBOIHUKAM OTHOCATCS METAJLIbl, HOHU3UPOBAaHHBIE I'a3bl, BOAHBIE PACTBOPHI
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ANIEKTPOJINTOB U PACIIaBbl Cojiel. B anexTpuueckoM nose cBOOOJHBIE 3apsi/ibl IEpepacpeaesIOTCs
TaK, YTO HANPSKEHHOCTh AJIEKTPUUECKOTO M0JIS BHYTPH IIPOBOIHKUKA OKA3bIBACTCS paBHA HYIIO, a
IIOTEHLIMAJ IPOBOAHMKA BCIOY OJIUHAKOB.

PensiTuBHCTCKAs 31eKTPOAUHAMUKA - Pa3Zell AIEKTPOAMHAMUKY, U3YYarOIIUN 3JIEKTPOMAarHUTHBIE
SIBJIGHUS B ABMOKYIIMXCS CPEAAX, ONMPAsICh HA MHBAPUAHTHOCTD 3apsi/ia B PA3IMYHBIX CUCTEMAX
0TCYeTa U MHBAPUAHTHOCTh OCHOBHBIX 3aKOHOB OTHOCHUTENIbHO Npeodpa3zoBanuii Jlopenua.
CaMOMHIYKIIUS - SIBJICHUE BOSHUKHOBEHHSI AJIEKTPOABHKYIICH CHIIBI B TPOBOJHMKE (KaTyIIKe) IpU
M3MEHEHHUH MIPOTEKAIOIIET0 B HEW AJIeKTpUuUecKoro Toka. Benmnunna u 3nak 9J{C camonHyKInmu
OIIPEAEIAIOTCS 3aKOHOM 3JIEKTPOMarHUTHOM MHIYKIUH.

SIBj1eHHMe CBEPXNPOBOAMMOCTH OTKPHLI royanackuid pusuk Kamepnuuar-Onnec (1911):
COIIPOTHBIICHHE PTYTH MPHU TEMIEpaType, OINU3KOM K aOCOIIFOTHOMY HYIIO, CKAYKOM YMEHBIIAIOCh 10
HyJs. B nanpHeiieM cBepXmpoBOAUMOCTh Obula 0OOHapyKeHa U 'y JPyTUX METAJJIOB U CIUIaBOB
(cBHHeN, 0JIOBO, JKeye30 U Jp.). CBepXIPOBOJUMOCTh, KaK U SJIEKTPUUYECKOE CONPOTUBIICHHUE,
00BsICHSIETCS] B3aUMOJICHCTBUEM KOJIJIEKTUBU3UPOBAHHBIX AIEKTPOHOB METajlIa ¢ KPUCTAIIIMYECKOM
pemetkoil. B 1986 rogy oGHapy»xeHa BBICOKOTEMIIEpaTypHasi CBEPXIPOBOIUMOCTh, TEOPHUS KOTOPOil
HaxXOAMUTCS B CTAIUU Pa3pabOTKH.

Cuuroii JlopeHna Ha3bIBAa€TCS CUJIA, IEHCTBYIOIIAS Ha 3apsi/i B AIEKTPUUECKOM U MarHUTHOM I10J1€
(amextpuueckas u marautHas cuia Jlopenna): F = q{E + [v, B]}. [lepBoe ciiaraemoe B mocieaaem
BBIPaXCHUM HA3bIBAETCS DJIEKTPUUECKOM, & BTOPOE — MarHUTHOM cuiloil Jlopenna.

Cuutoii Toka Ha3bIBaeTCS BEIMUMHA, U3MEpsieMast 3aps10M, IPOTEKAIOIIUM Yepe3 MOMepeyHoe
CeueHUe NIPOBOJHUKA B OAHY ceKyHay. Enqununa cunsl Toka B CU: 1 Amnep — ueTBepras OCHOBHast
€IMHHULIA ATON CUCTEMBI (Hapsily C METPOM, KUJIOTPAMMOM U CEKYHIOM).

ConeHouzioM Ha3bIBAETCS KaTyIIKa [UIUHIPUYECKON (POPMBI.

CTanMoHapHBIM Ha3bIBAECTCS AIEKTPUUYECKOE I10JI€, CYIIECTBYIOLIEE B IPOBOAHUKE C TOKOM U
00yCIIOBIIMBAIOIIEE TIEPEHOC PHEPTUU B LIETISAX MOCTOSIHHOTO TOKA. 3aps/bl IPU MPOTEKaHUH TOKa
HENPEPBIBHO NIEpPEMENIAOTCS, HO paclpeeieHne X 0CTaeTcsl Heu3MeHHbIM. [loaToMy cTaninoHapHoe
1oJ1€, I000HO MEKTPOCTATUYECKOMY, SBISCTCS MOTEHIIMAIbHBIM.

CTopoHHSIsI CHJIA - CUJIA HEAJIEKTPOCTAaTHUECKOM MPUPO/IbI, BHI3BIBAIOLIAS IEpEMEIICHNE
IIOJIOKUTENIBHBIX JIEKTPUUECKUX 3apsA0B BHYTPH UCTOYHHUKA IIOCTOSTHHOTO TOKA OT TOUYKH C HU3KUM K
TOYKE C BHICOKUM MOTEHIMAJIOM (OTPULATEIBHBIX — OT TOYKHU C BBICOKUM K TOKE C HU3KUM
noteHuuansoM). CTOpOHHUMHU CUUTAIOTCS BCE CUIIbI OTIIMYHBIE OT KYJIOHOBCKHMX CHUJI. YelbHas paboTa
CTOPOHHHUX cuJI (paboTa Mo NePEeHOCY EAMHUYHOTO 3aps/ia) Ha3bIBAETCs SJIEKTPOABIDKYIIECH CHUIION
MCTOYHHKA TOKA.

Teopema I'aycca-OcTporpaackoro CBA3pIBa€T CyMMAapHBIN 3JIEKTPUUYECKHUM 3apsil, HAXOAAIMIMICS
BHYTPHU 3aMKHYTOM ITOBEPXHOCTH, C TIOTOKOM BEKTOPA HAIIPSPKEHHOCTH JIEKTPOCTATHYECKOTO OIS
yepes 3Ty noBepXxHOCTh: O = Xq/gye. B 0000111eHHOM BHJIE 3Ta TeopeMa BXOJUT B CUCTEMY YpaBHEHHM
Makcsena.

TepMo3/1eKTPOHHAS IMUCCHS — HCITyCKaHUE 3JIEKTPOHOB METaJlJIaMH, HarpeThIMU JI0 BBICOKOI
TeMIIepaTyphl.

Taeommuii pa3psia — pas3psji, BOSHUKAIONIUN B pa3psIHON TpyOKe, HAIOJIHEHHOW ra30M MPHU HU3KOM
nasieHuu (okomno 0,1 MM pT. CT.), IpU HANPSHKEHUH MOPSIIKA HECKOIBKUX ThICAY BOJBT. [IpuMensercs,
B YaCTHOCTH, B JJaMIIaX JHEBHOIO CBETA.

Toxkamu ®yKo Ha3BIBAIOTCS MHIYKIIMOHHBIE TOKH, BOSHUKAIOIINE B MACCUBHOM MPOBOIHUKE,
MOMELIEHHOM B IEPEMEHHOE MarHUTHOE MOJIE.

ToxkoM MpPOBOAUMOCTH HA3BIBACTCS INEKTPUUECKUN TOK, 00YCIOBICHHBIN TBUKCHUEM 3apSIKEHHBIX
YaCTHIL.

IlonsiTue «TOK cMemeHus» BBen MakcBemut. [To MakcBemuty TOK CMEIIEHHS - 3TO IIEPEMEHHOE
AJIEKTPUYECKOE MOJIE, TOPOXKIAIOLIEE, HAPsAy C TOKOM IMPOBOJUMOCTH (ABMKYILIMMHUCS 3apsiaMu),
MarHutHoe nose. Takum 00pa3om, HCTOYHUKOM MarHUTHOTO TMOJIS MOXKET OBITh TOK CMEILEHHUS U TOK
IPOBOJIUMOCTH.

Topouaom Ha3bIBaeTcs KaTyiika, umeromias popmy OyOnuka.

ToueuHblii JIeKTpUYECKHI 3apsi — 3apsSHKEHHOE TEJ0, pa3MepaMy KOTOPOTO MOXKHO MpeHeOpeyb B
YCIIOBUSIX KOHKPETHOM 3a1a4uul.
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Tpan3ucropsl — nonynposonHukoBsie Tpuoasl. [Ipennoxenst B CLIA (1948). [Ipumenstorcs ans
YCUJIEHHS U TeHepaly dIEKTpUYecKuX Kosnebanuil. [lo cpaBHEHHIO ¢ BaKyyMHBIMH TPUOJAMHU
00J1aAa10T PAIOM IIEHHBIX MPEUMYIIECTB (MaJblii BEC U rabapuThl, IPOYHOCTH, OTCYTCTBUE HAKAJIbHBIX
1ernen, BBICOKUHA K. I1. [I., OOJIBIIION CPOK CITY>KOBI).

Yiae/bHOe CONPOTUBJIEHHE BEIMYNHA, XapaKTEPU3YIOIIas CIOCOOHOCTD BEIIECTBA IPOBOAUTH
EKTPUUYECKUI TOK, U YACIIEHHO PaBHAsl CONPOTHUBICHUIO IPOBOJHUKA JUIMHOKO B 1 METp U IJIOLIA/IBIO
TIONIEPEYHOTO ceueHus 1 M . VIeIbHOE CONPOTUBIICHHE 3aBUCUT OT TEMIIEPATYPhI. Y METAIIOB OHO
pacTeT ¢ pOCTOM TEMIEPATYPhl, Y MOTYIPOBOJHUKOB U BOJHBIX PACTBOPOB JIEKTPOIUTOB —
YMEHBIIIAeTCsl.

YpaBHenust MakcBeJuia - ypaBHEHHMsI, yCTAHABIMBAIOILIUE CBSI3b MEX/y HANPSKEHHOCTIMU
ANIEKTPUYECKOTO ¥ MArHUTHOTO TOJIeH U pacipeie]IeHUeM B IPOCTPAHCTBE 3IEKTPUUECKUX 3apsI0B U
TOKOB. YpaBHeHUs1 MaKkcBeIia ONUCHIBAIOT 3IEKTPOMArHUTHBIE SIBJICHHS B PA3JIMYHBIX CpellaX U B
BaKyyMe. YpaBHEHHsI HE I0Ka3bIBAIOTCS M HE BHIBOJATCS B MAaTEMaTUYECKOM CMBICIIE, @ SIBIISIOTCS
000011eHIeM OnbITa. Bee 3aKoHBI AIeKTpOMarHeTu3Ma ecThb CIEeICTBUS 3TUX ypaBHeHUH. U3
ypaBHeHMI MakcBesuia BBITEKAeT CYIECTBOBAHHE IEKTPOMATrHUTHBIX BOJIH.

®eppoMarHeTU3MOM Ha3bIBA€TCSI CBOMCTBO HEKOTOPBIX BEIECTB ((peppOMarHeTUKOB) CIOHTAHHO
HaMarHUYUBaThCsi. MarHUTHBIE MOMEHTHI aTOMOB (peppOMarHeTHKa B Ipeeaax MUKPOCKOMMUECKUX
obracTei (IOMEHOB) CIIOHTAHHO OPUEHTHUPYIOTCS MapauieTsHo ApyT ApyTy. [Ipomecc
HaMarHMYUBaHMUS MOXHO pPacCMaTPUBATh KaK MPOLECC OPUEHTAIIMM MAarHUTHBIX MOMEHTOB JOMEHOB
BJIOJIb CHJIOBBIX JIMHUH MarHUTHOTO TOJIs. [1py BRIKITFOYEHUH MarHUTHOTO TIOJIS (heppOMarHeTHK
OCTaeTCsl HAMAarHWYEHHBIM (O0CTaTOYHasi HAMAarHWYEHHOCTh). deppoMarHeTn3M HabII0JaeTCs TOIBKO
IIpU YCIIOBUH, YTO TEMIEpATypa HE MPEBBILIACT TaK Ha3bIBAEMYIO TemmepaTypy (uiu Touky) Kropu.
Camble u3BeCTHBIE (PEPPOMATrHETUKHU — XKeJIe30, KOOATbT U HUKENb.

DJIeKTPeT - JUDJIEKTPUK, CTIOCOOHBIH TUTETbHOE BpEeMsl HAaXOJUTHCS B HAIEKTPHU30BaHHOM
COCTOSIHUY T10CJIE€ CHATHS BHEIIHETO BO3ACHCTBUS, BEI3BABIIIETO MOJIAPU3AIMIO. DIEKTPET CO3/1AET B
OKpY>KaI0IlleM IIPOCTPAHCTBE AEKTPOCTATUUECKOE I10JIE 33 CUET MPEBAPUTEIBHON IEKTPU3ALUU WIIN
0CTaTO4HOM nossipuzanuu. OOBIYHO MEKTPETHl 00Pa3yIOTCs MyTeM HarpeBaHUs AUAIEKTPUKOB J10
TEMIEPaTyphbl, OIU3KOM K TeMIlepaType uX IJIaBJICHUs, U MOCIEAYIOIIEro OXIaKICHUS B CUIIBHOM
BHEIIHEM JIEKTPUYECKOM II0JIE.

DJIEKTPUYECKAs eMKOCTh (JIEKTPOEMKOCTh) MPOBOAHMKA - CKAJISIpHAs BEIMYMHA,
XapakTepHu3yrolias ClIoCOOHOCTh MPOBOHUKA HAKAIUIMBATh HICKTPUUECKHUM 3apsij, U paBHas
OTHOILIEHUIO 3apsijia MPOBOAHKKA K €ro MOTeHUHaNy (B IPEANOI0KEHUH, YTO BCE IPYTHe MPOBOIHUKH
0ECKOHEUHO yJaJIeHbl ¥ YTO MOTEHLMA OECKOHEYHO YaJICHHON TOUKH IPUHAT PaBHBIM HYJIIO).
Enununeit anexrpuueckoit emxoctu nposognuka B CU seisiercst 1 dapan.

DIIEKTPUYECKOIl MOCTOSITHHOM HA3BIBAETCS Pa3MEPHBI MHOXKHUTEIND &= 8,85-107 Ki/H-m?,
BXOJAIIUI B HEKOTOPbIE (OPMYIIBI BJIEKTpOMarHeTusMa (Harpumep, B 3akoH KyrnoHa), 3anvcaHHble B
cucteme equnun CU.

DJIeKTPUYECKH i UMOJIb - CUCTEMA JIByX TOUEUHBIN 3aps10B OJUHAKOBBIX 110 A0COIOTHOM BETMYHNHE
Y TIPOTUBOIIOJIOXKHBIX IO 3HAKY, PACHOJIOKEHHBIX Ha HEKOTOPOM PACCTOSIHUU ApYT OT Apyra. Ha
JTUTIOJb, HAXOSALIUICS B 3JIEKTPUYECKOM I10JI€, IEHCTBYET Mapa CHJI, CTPEMSILINXCS YCTaHOBUTH €T0
B/I0JIb CHJIOBBIX JIMHUH. MOJIEKyJIbl MHOTHX BELLIECTB 110 CBOMM CBOIMCTBAaM MOIOOHBI AJIEKTPUYECKOMY
JTUTIOJNIO.

DJIeKTpUYeCKMii 3apsij - pu3ndecKas BeIMYUHA, XapaKTepHU3yIOllas CBOMCTBO TEJ WM YaCTHII
BCTYIIaTh B 3JIEKTPOMArHUTHOE B3aUMOJICHICTBUE U ONPEAEIIAIONIasl 3HAUECHUS CUJI U DHEPT UM Mpu
TaKUX B3aMMOJICHCTBUAX. DIEKTPUUECKUM 3apsiiaM MPUIHCHIBAIOT MOJI0KUTEIbHBIA WIN
oTpunareabHbIi 3HaK. Eqununa 3apsga B cuctreme CU — 1 Ko (kynon).

DJIeKTPUYECKHM CMellleHHeM Ha3bIBaeTcs BCIloMorareibHas BeKTopHas BennunHa D=geE (rae € —
OTHOCHUTEJIbHAS JUAJIEKTPUUECKasl IPOHULIAEMOCTb, &, - AIEKTpUUEcKas MocTosHHas, E —
HaIMpsHDKEHHOCTh 3JIEKTPUYECKOr0 MOJIs), MPUMEHsAeMast JUIsl ONMCAaHUs 3JIEKTPUUECKOTO OIS B
JUDJIEKTPUKE.

DJIeKTPOABMIKYIIASI CHJIA - XapaKTEPUCTUKA HCTOYHUKA SHEPTUU B JEKTPUUECKON 1IeTIH.
DNEeKTPOABMIKYILAs CUJIa U3MEPSAETCS OTHOILIEHUEM padOThl CTOPOHHMX CHJI IO MEPEMEILIEHUIO 3apsia
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BIOJIb LTI K 3HAYCHUIO ITOTO 3apsiga. MoxHO cka3ark, uto DJC ecth yaenbHas paboTa CTOpOHHHX
cui. OJ1C, kak U MOTEHIMAJI, U3MEPSETCS B BOJIbTAX.

DJIEKTPOAMHAMMKA - pa3fien (pU3uKU, N3ydaroniii CBOHCTBA 3JIEKTPOMArHUTHOTO TOJISl U €T0
B3aMMO/ICHCTBUE C 3apsiiaMU, CBSI3b AIEKTPUUECKUX U MATHUTHBIX SIBJICHUM, a TaKXKe IEeKTPUYeCKUn
TOK. Pa3nuuaror KiaccuuecKyo, pelsTUBUCTCKYIO i KBAHTOBYIO JIeKTpoanHaMuku. OCHOBOMH
KJIACCHUYECKOH 3JIeKTPOIMHAMUKH SBJISIOTCS ypaBHEeHUs: MakcBea.

DJIEKTPOJTUTHYECKOH JUCCOnMael Ha3bIBaeTCs paciiaj] MOJIEKYJ KUCIIOT, IIEJI04Yel U conel B
BOJITHOM PacTBOPE Ha MPOTHUBOIIOJIOKHO 3apsKEHHBIC HOHBI. [101I0KHTEIbHBIC MOHBI HA3bIBAFOTCS
KaTMOHAMU, OTPHIIATENIbHBIE — aHUOHAMU. [IprunHa mucconmanuy — BO3AEHCTBUE MOISPHBIX MOJEKYIT
BOJIBI.

DJIEKTPOJIUTAMH Ha3bIBAIOTCS BEUIECTBA (COJIM, KUCIOThI, OCHOBAHUS ), BOJAHBIE PACTBOPHI KOTOPHIX
MIPOBOJIAT AIICKTPUICCKU TOK. MOJIEKYITBI 3JICKTPOJIUTOB MO JSHCTBUEM MOJISIPHBIX MOJICKYIT BOJIBI
JTUCCOLMUPYIOT — PACIaJalOTCsl Ha MPOTUBOIOIOKHO 3aPSKCHHBIE HOHBI.

DJIeKTPOMATHUTHASI HHAYKIUS - siBIIeHHe BO3HUKHOBeHUS DJ[C B IPOBOTHUKE MPH €TO JIBUKCHHUH B
MarHUTHOM I10JI€; WJIM MIPH U3MEHEHUU OKPY>KAIOIIIEro ero MarHUTHOTo mostst. [Ipu 9ToM B 3aMKHYTOM
MIPOBOJISAIIEM KOHTYpPE, IIOMEIIIEHHOM B IIEPEMEHHOE MarHUTHOE I10JIe, BO3HUKAST HHTyKITMOHHBIN TOK.
CM. Taxke 3aKOH AJIEKTPOMAarHUTHON MHAYKIIUU.

DJIEKTPOMATHUTHOE B3aUMOJIeiiCTBHE — 3TO B3aUMOJICHCTBUE 3apsDKEHHBIX Tell. XapakTep
AIIEKTPOMArHUTHOTO B3aWMOJICHCTBUS 3aBUCUT OT BBIOOpA CUCTEMBI OTCUYETa. B HEKOTOPBIX CUCTEMax
OTCYeTa MarHUTHAsE KOMITOHEHTA JICKTPOMArHUTHOTO B3aMMOJICHCTBHS HE HAOTOMACTCS U
HaAOJTIOIaeTCs ANEKTPHUUECKOE B3aUMOJICHCTBUE, B IPYTHX, HA00OPOT, MACKUPYETCSI IIEKTPUIECKOE, a
HAOJTIOIAeTCs TOIHKO MAarHUTHOE B3aUMOJICHCTBHE.

DJIEeKTPOMATHUTHOE ToJIe - 0co0asi hopMa CyIIeCTBOBAHUS MAaTepUH, IOCPEICTBOM KOTOPOI
OCYIIECTBIISICTCS B3aUMOCHCTBHE MEXTY TOKOSIIIIUMUCS WITH JBUKYITUMUCS JICKTPHISCKIUMH
3apsaami.

DJIEKTPOMATHUTHAS BOJIHA — 3TO CBOOOIHOE (OTOPBABIIEECS OT TOKOB M 3apsIIOB) IEPEMEHHOE
anekmpomacHumuoe nose. CyliecTBOBaHUE IEKTPOMATHUTHBIX BOJH BBITEKACT U3 YPAGHEHULL
Marxcesenna. TlepeMeHHBIE JIEKTPUYESCKOE M MATHUTHOE TI0JIE MOT'YT OTPBIBATHCS OT TOPOAMBIIHNX MX
TOKOB U 3apsiIOB U, MOJICPIKUBAsS APYT APYTa, pACIPOCTPAHITHCS B IPOCTPAHCTBE CO CKOPOCTHIO
ceta. [ToaToMy roBopsT, 4T0 MakcBeIIT MpeAcKa3ail CylecTBOBAaHUE 3JICKTPOMArHUTHBIX BOJH. ['epir
MOJTYYHJT 5TU BOJHBI AKCIIEPUMEHTAIBHO, a [IonoB mocTpous nepBhlil paguoNpHEeMHHUK.
DJIeKTPOHHASl TEOPHUS MeTaJJI0B OblIa pa3paboTaHa HeMelKuM Gu3nkoMm Jlpyze u pa3Buta
roymasackuM ¢usnkoM Jlopeniiom. Teopust ocHOBaHa Ha NIEPEHECEHHsI MPEICTABICHUI KHHETHYECKOM
TEOPHUH Ta30B Ha «Ta3» CBOOOIHBIX JICKTPOHOB B METAJUIC. DJICKTPOHHAS TCOPHSI IO3BOJIMIIA BBIBECTH
3axonvl Oma m /icoyns-Jlenya B MeTalIax, HO CTONKHYJACH C PSJIOM 3aTPYyIHEHUH, TPEOOETh
KOTOPBIE yAAIOCh TOJIBKO KBAHTOBOM (30HHOU) meopuu TBEPJOTO TeNa.

DJIEKTPOHBI U ABIPKH — HOCUTENH TOKA B MOIYIPOBOIHUKAX. DIEKTPOH, TIEPEX0/isi U3 BaJICHTHON
30HBI B 30HY MMPOBOJAMMOCTH, OCTABIISICT B BAJICHTHOW 30HE HAPYIICHHYIO BAJICHTHYIO CBSI3b, IO CBOUM
CBOMCTBaM SKBUBAJICHTHYIO MOJIOKHUTEILHOMY JEKTPUYECKOMY 3apsIy.

DJIEKTPOCTATHKA - Pa3JeN AMEKTPOTUHAMUKHY, U3YUJAIONIHI ITOJIe HETIOBHKHBIX 3apSIOB M X
B3anMozelicTBue. OCHOBY 2JIEKTPOCTATHKH COCTaBIseT 3akoH Kynona.

DJeKTpocTaTHIeCcKasi HHIYKITUS - TTOSIBIICHUE SJICKTPHUYSCKIX 3apsI0B Pa3HOTO 3HAKA Ha
MPOTUBOTIOIOKHBIX YUACTKAX NPOBOOHUKA VI OUINEKMPUKA B NeKMPOCMamu4eckom noie.
DJIeKTpocTATHYeCKAs 3al[UTA - 3a1[UTa MPUOOPOB U 000PYIOBaHHS, OCHOBAHHAS HA TOM, YTO
HAMNPSHKEHHOCTD AJIEKTPOCTATUYECKOTO TOJIsl BHYTPHU MPOBOJHIKA paBHA HYIIO. Ponb skpaHa MoxeT
UTpaTh METAJUTHYECKHIA KOPITYC MPUOOPA MM METAJUTHYECKAsI CETKA C JIOCTATOYHO MEIIKHMH
STYCHKaMH.

DJIEKTPOCTATHYECKOE MOJIE - JICKTPHUSCKOE ITOJIC HEMOBUKHBIX ICKTPUUCCKUX 3aPsIIOB. ITO
YaCTHBIN CITydail 3IEKTPOMArHUTHOTO MOJIA. XapaKTePUCTUKAMH 3JIEKTPOCTATHUECKOTO MOJIs
SIBIISIFOTCST HATIPSDKEHHOCTD Y TIOTEHITUAT.

DJieMeHTaPHbIIi JIEKTPUYECKUI 3apsa0 - HAUMEHBIIHH MMONIOKUTENbHBIN WM OTPUIATEIbHBIN
AIEKTPUUECKUN 3apsii, PaBHBIN MO a0COMIOTHOMY 3HAUCHUIO 3apsiTy JICKTPOHA. 3apsij t000ro Tena
WJIM YaCTHIIBI €CTh BEIMYMHA, KpAaTHASI SJIEeMEHTapHOMY 3apsay. YacTUIlsl ¢ APOOHBIM 3apsIOM B
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CBOOOZHOM COCTOSIHUU HE HAOIIOar0TCA.

DHeprus, 3anaceHnas B MazHumH1om noje xarymku, pasaa W = LI%/2, tne | — cuna moxa, L —
UHOYKMUBHOCMb KaTYHIKH (Cp. ¢ pOpMyIoit KHHETHYEeCKOM sHeprun!).

DHeprus, 3anaceHHas B JIEKTPHYECKOM T10J1e Koroencamopa, pasaa W = CU%/2, tne U — HanpshkeHne
Ha KoHJeHcarope, C — 3J1eKTPOeMKOCTh KOHAeHCATOopa.

JHeprusi ®epmMu — 3HEPrUs NEKTPOHOB, 3aHUMAIOLIUX MTPU a0OCOTIOTHOM HyJE€ TEMIEPATYPhI
BEPXHHUI YPOBEHb B 30HE MTPOBOJUMOCTH MeTajuia. Pacuer mokas3bIBaeT, YTO ANEKTPOHBI, HAXOIALIUECS
Ha ypoBHe Depmu, naxke Ipu aOCOIIOTHOM HyJIe 00J1a1af0T OrPOMHOM KHHEeTHYeCcKo# sHeprueit. Ho
JIBUKEHUE AJIEKTPOHOB MPU 3TOM HOCUT HE TEIIOBOM Xapakrep. [Ipu HOpMalIbHBIX YCIOBUSAX BKJIA]
TEIUIOBOTO JIBUKEHHSI B 00110 KHHETHUYECKYIO SHEPTHIO COCTaBIsIeT Beauuuny He 6omee 1 %. Cwm.
TaKKe 30HHAA Meopusl.

JddexTom XoJsu1a Ha3bIBaCTCSI BOSHUKHOBEHHUE PA3HOCTU NOMEHYUANI08 (INeKMPOOBUNCYULEL CUTbL)
MEXIy FPaHsIMHU MOJYIPOBOAHUKOBON MIIM METANIMYECKOHN TUIACTUHKHU C TOKOM MPH IMOMEIICHUH €€ B
MazHumHoe nozne. DPpPext Xosua MpuMeHsIeTcsl sl ONpeaeIeHNs 3HaKa U KOHLIEHTpallui HOCUTeNen
TOKa, a TAKXKE B U3MEPUTEIIbLHOM TEXHUKE (IJIs1 U3SMEPEHUS UHOVKYUU MACHUMHO20 NOJIAL).
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