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1.CooTHeCeHHBIX ¢ IJIAHMPYEMBbIMHM Pe3yJibTAaTAMHM OCBOECHHUSI 00pa30oBaTe/IbHOM

NporpaMMblI

B pesynabrare ocBoenuss OOIl oOyuvaromuiicsi JOJDKEH OBIAAECTh CIEAYIOUUMU
pe3ynbTaTaMu O0yYEHHUS 110 AUCITUTUIHHE:

Koabt Pe3yabrarsl ocBoenuss OOII IlepeyeHb MIaHMPyeMbIX Pe3yJbTATOB
KOMIIeTeHIHii Cooeporcanue komnemeHnyui* o0yuyeHusi O TUCHHUILINHE™*
OIIK-1 Croco6en HCIIOIL30BaTh 3-OI1K-1 3Hatb: 6a30BbIC 3aKOHBI
0a30BLIE 3HAHUA CCTCCTBCHHOHAYYHbIX JUCHUIIINH;
€CTECTBEHHOHAYYHbBIX OCHOBHBIC MaTEeMAaTHYCCKUE 3aKOHBI;
JTUCITUTIIINH B OCHOBHBIC (DU3UYECKHE SIBIICHUS,
pohecCHOHANBHON MPOLIECCHI, 3aKOHBI ¥ TPAHUIIBI KX
ACATCIIBHOCTH, IIPUMCEHATD NPUMEHUMOCTH; CYITHOCTh OCHOBHBIX
MCTO/IbI MATCMATHIECKOTO XUMHUYECKUX 3aKOHOB M SIBJICHHI; METOIbI
atallsa 1 MOACTMpOBAHMIA, MaTEeMaTUYECKOT0 MOJICIIMPOBAHUS,
TEOPETUUECKOTO U
TEOPETHYECKOTO U SKCIIEPHUMEHTAIBHOTO
AKCTIICPUMEHTAIBHOTO
HCCIe0BaHUs HCCIICNOBAHHA
V-OIIK-1 YMeTb: BBISBIATH
€CTECTBEHHOHAYYHYIO CYIIHOCTh
npo0JIeM, BO3HUKAIOIIUX B XOJIE
po(heCCUOHATTLHON e TeILHOCTH,
MPUBJIEKATH JIJIS UX PEIICHUS
COOTBETCTBYIOLIHH (HPH3HUKO-
MaTeMaTUYEeCKUi anmnapar
B-OI1IK-1 Brnagers: MaTeMaTHUYECKUM
anmapaToMm JUIs pa3paboTku Mojeneit
IIPOLIECCOB M SIBJICHUH, pELICHUS
MPAaKTHYECKUX 3a7a4 MpohecCHOHATBHOM
NeSTeIIbHOCTH; HaBBIKAMH
HCIIOJIb30BAHUSI OCHOBHBIX
o0uiepu3nYeCKuX 3aKOHOB U IPUHLIUIIOB
VYKE-1 CnocoOeH OCyIIECTBIISTh TIOUCK, | 3HATD:
KPUTUYECKHI aHaJN3 U CUHTE3 CHUCTEMHBIN OAXO0/ JIJISl PEIICHUS
nH(OpMAIIAN, TIPUMEHSTH MOCTABJICHHBIX 3a/1a4
CHUCTEMHBIN TTOXO IS YMeTh:
peleHus TOCTaBICHHBIX 33/1a4 | OCYIIECTBIIATH MTOUCK, KPUTHUECKUMA
aHaJIN3 U CUHTE3 HHPOPMAIINH, IPUMEHSITh
CUCTEMHBIN TOIXOJ JIJIsl pEIICHUS
MOCTABJICHHBIX 33/1a4
OIlK-3 CnocoOHOCTh HCTIOIB30BAThH 3-OI1K-3: nonstus

0a30BBIC TEOPETUUECKHE 3HAHMUS
(hyHI1TaMEHTaJIbHBIX Pa3/IesioB
o01ieit 1 TeopeTHYECKOn
(bU3MKYN 1715 peleHus
npodecCHOHATBHBIX 3a1a4

- JJIEKTPOCTAaTUUYECKOE I10JIE B BAKYYyME,
- IPOBOJTHUKU B AJIEKTPOCTATUYECKOM
T0JIE,

- DJIEKTPUYECKOE T10JI€ B TUDJIEKTPHKE,
- DHEPIrus IEKTPUIECKOrO OIS,

- IOCTOSTHHBIN 3JIEKTPUYECKHUN TOK,

- MarHUTHOE TI0JI€ B BaKyyMe,

- MarHUTHOE T10JI€ B BEILECTBE,

- QJIEKTPOMarHuTHasl MHAYKLHUS,

- DJIEKTPUYECKHE KOJIeOaHus,

- DHEPrus MIEKTPOMArHUTHOTO MOJI,




- OTHOCUTENBHOCTD 3JIEKTPUUECKOTO U
MAarHUTHOTO MOJIEH.

¥-OIIK-3:

- IPOU3BOJIUTD PACYETHI
MaKpOCKOIMYECKUX I1apaMETPOB
BELIECCTBA, UCIIOJIb3Ysl OCHOBHBIC
TEPMOAMHAMHYECKUE COOTHOLLEHUS U
CTaTUCTHUYECKHE (PYHKIMU pacipeesieHus,
- KOJIMYECTBEHHO pEIIaTh KOHKPETHBIE
3a/1a4¥ B paMKax IPUHATBIX
IpUOIMKESHUH.

IIPUMEHATh U3Yy4EHHbBIE METOBI IIPH
peLIeHNH 3aa4.

B-OIIK-3:

- ypaBHeHUsAMH Makcaeia.

2. MecTto moayJsa nucumMiuiui B crpykrype OOII 6akanaspuara

Moaynbs TUCHMIUIUH peanu3yeTcs B pamkax 0a3oBoii yactu. Munexc momyns b.02.03

JIist ocBOeHUsT MOMAYJsl HEOOXOIUMBI KOMIETEHIIMH, C(OPMUpOBAHHBIE B paMKax
U3YUYEHHS CIEAYIOUMX JUCHUUIUIMH: MAaTeMaTUYECKUl aHaliu3, aHaJIMTUYeCKas
reoOMEeTpus, JIUHEIHas anredpa.

JlucruruinHebl u3ydaeTcs Ha 2 Kypcax B 3 ceMectpt.

3. O0beM MOIYJISl B 32a4€THBIX ¢IHHUIAX C YKA3aHHEM KOJIHYECTBA aKaJleMHUYeCKHX
4acoB, BbI/IEJICHHBIX HA KOHTAKTHYI padoTy 00y4aromuxcs ¢ npenojasaresieM (1o
BU/IAM 3aHATHI) M HA CAMOCTOSAITEJILHYI0 padoTy 00y4aronuxcs

OO6mrast TpyaoeMKocTh (00BEM) MOMYJIS COCTaBISeT 6 3adeTHBIX eauHui, 216
aKaJeMUYECKHX JacoB.

3.1. O0vém oucyunaunsvl nO UOAM YUEOHBIX 3aHAMUI (8 Uacax)

Cemectp 3
O0BEM TUCHUIIIINHBI Bcero yacos
Ounas dopma | 3aounas opma
o0y4yeHus oOyueHus

OO6m1ast Tpy10€MKOCTb JTUCITUTIITUHBI 216 He
peyCMOTpEHA
dIrocC

KoHTtakTHas* paboTa 00yJaronumxcs ¢ 96

IpernoaaBaTenemM

(o BuaM y4eOHBIX 3aHATUH) (BCEro)

AynutopHas pabota (Bcero**): 96

8 MOM uucie:

JIEKIIAU 32

CEMUHAPBI, TPAKTUYECKUE 3aAHITHUS 32

Ja00paTopHbIe PaObOTHI 32




CamocrosiTenpHas paboTa o0ydaromuxcs™* 84
(Bcero)

Bun npomexxyTouHOM aTTecTauu 36
oOy4aromierocs (3K3aMeH)

4. Conepxxanne MOIYJisl, CTPYKTYPHPOBaHHOE MO TeMaM (pa3ieaM) ¢ yKa3aHUEM
OTBEJEHHOI0 HA HUX KOJIMYECTBA AKaJJeMHUYEeCKHUX YACOB U BU/IOB Y4eOHbIX 3aHATHI

4.1. Pazoenvl OucyuniuHnovl u mpyooemKocms o 6UOAM Y4UEeOHbIX 3aHAMUIL
(6 akademuueckux uacax)

Jna ounou popmol 00yuenusn

Ne n/m | HaummeHoBaHue pazgeJia Buabl yueOHBIX 3aHATHI, BKIKOYAS
/TeMbl IUCIUATIIAHBI CaAMOCTOSITEJILHYI0 PA00Ty 00y4ar0IIUXCS
U TPYA0EMKOCTh
(6 wacax)
AyauTOpHBbIE y4eOHbIe 3aHATHS
Jlek Cem/IIp JIao CPO

3 cemecTp

5. QJIEKTPUYECTBO 32 32 32

51. TIOJIE HETTO/IBUXHBIX 3APSIJIOB B |2 1 2 1
BAKYYME

52 TIOJIE HEIIOJIBUXHBIX 3APSJIOB B |2 2 2 1
JIUBJIEKTPUKE

53 [IPOBO/IHVKU B SJIEKTPUYECKOM |4 2 4 1
TIOJIE

5 4. DHEPTUS DJIEKTPUYECKOIO MOJIA |4 2 2 1

0. MAT'HETHU3M

6.1. TIOJIE [IOCTOSIHHOI'O TOKA B 4 2 4 2
BAKYYME

6.2. MATHUTHOE TIOJIE B BELIECTBE 2 1 2 1

6.3. [IEPEMEHHOE 4 2 2 2
SJIEKTPOMATHUTHOE TTOJIE

6.4. SJIEKTPUYECKUE KOJIEBAHUS 2 4 4 1

6.5. TTEPEMEHHbIN TOK 2 2 1

6.6. JIBUKEHUE 3APSDKEHHBIX YACTHI] [2 1 2
B BJIEKTPUYECKUX U MATHATHBIX
MOJISAIX

6.7. SJIEKTPUYECKUH TOK B 2 4 4 2
METAJUIAX U [TOJTYIIPOBOJJHUKAX




6.8. SJIEKTPUYECKUI TOK B TA3AX 4 2 2 2

Ilpum.: Jlex — nexyuu, Cem/Ilp — cemumnapel, npaxmuyeckue 3awamus, Jlab —
nabopamopnvie 3auamus, CPO — camocmoamenvHas paboma obyyarowuxcs

4.2. Cooeporcanue oucyuniunsl, CMMpyKmypupoeanHnoe no pazoenam (memam)

Jlexyuonnwiu kypc
Ne HaumenoBanue Coaep:xanue
pa3iena /TemMbl
AUCIHUTIIMHBI
5. IJIEKTPUYECTBO

5.1. |[IOJIE HENIOABWXHBIX  |Dnexrpudeckuii 3apsa. CBONWCTBA SIEKTPHYECKUX 3apSI0B. 3aKOH
3APANIOB B BAKYYME ¢ ox paperms sapsina. Todednsiit 3apsia. 3akon KymoHa.
Onektpuueckoe mnose. HamnpseHHOCTh 3JIEKTPUYECKOIo OIS,
Cuna, nedcTByOIIas Ha 3apsj B dJIeKTpudeckoM moie. [Ipunnun
CYNEPNO3UIIUU TTOJIEH.

[Totok BekTopa HampsbkeHHOCTH. Teopema ["aycca s BekTopa
HanpsokeHHOCTH. OObeMHasi, TOBEpXHOCTHAs M JIMHEWHas
IUIOTHOCTU 3apsifoB. [lome 3apspKEHHBIX HUWIMHIPUYECKUX H
chepHuecKUX TOBEPXHOCTEH, IMOJIE OJHOW M JABYX IUIOCKOCTEH.
ITosne 3apsxkeHHOTO Wapa. JIuBepreHuysi BEKTOpa HallpsHKEHHOCTH.
Teopema  T'aycca  miusg  BeKTOpa  HANpsSOKEHHOCTH B
muddepeHmanbHON Gopme.

[TorenunanbHOe none cuil. L{upkynsnus BeKTopa HapsHKEHHOCTH
JIEKTpUYECKOro  mnosid.  Teopema  LUPKYJIsALMHA — BEKTOpA
HaIpsHKEHHOCTH. Potop BEKTOpa HaIpPSKEHHOCTH.
HuddepenunanbHas  GOpMYIHPOBKA MOTEHIMAIBHOIO  IOJIS.
[lorenuman. CBsA3b MeXAY MOTEHUUAIOM U BEKTOPOM
HaIPSHDKEHHOCTH. DKBUIIOTEHIIMAJIBHBIE TIOBEPXHOCTH.
ONEeKTpUYECKUH JAUMONb. OJEKTPUYECKUH MOMEHT JIUIIOJIS.
Ilorenumnan u mosne aunoss. MOMEHT cwil, AEHCTBYIOIMX Ha
JUTOJb, U DHEPrUsl JUMOJS BO BHEUIHEM 3JIEKTPUYECKOM IOJI€.
Cuta, IefCTBYIOIIAst HA JUTIOJb B HEOIHOPOHOM moste [1-5].

5.2. [|HOJIE HEIIOABWXHBIX | Tusnekrpuku. CTOpOHHHME M CBs3aHHbIC 3apsibl. [lonspHble ©
3APAJIOB B HEMNOJIIPHBIE MOJIEKYJIBI. JIEKTpUYECKasi, OPUEHTALMOHHAs H
AMSNEKTPHKE WOHHAsl  TOJSApHU3AlMKM  JUAJIEKTPUKOB.  [loNsIpU30BaHHOCTS.
[Tonapuzyemoctes Monekyn. lIlone B nuanekrtpuke. Makpo- u
MHUKpPOCKONHUYECKoe mose. JudnexkTpuueckas BOCHPUUMYHUBOCTD.
BexTtop anexrpuueckoro cmemenus. Teopema ["aycca s BekTopa
ANEKTPUYECKOr0 cMelleHus. JludnekTpuueckas MPOHHUIIAEMOCTb.
CBs13p MEXK Iy NOISPU30BAHHOCTBIO ¥ TIOBEPXHOCTHOM INIOTHOCTBIO
CBA3AaHHBIX  3apsnoB. Teopema I'aycca  jmma Bektopa
MOJIIPU30BAaHHOCTH B HMHTErpalbHOM W nuddepeHnnantbsHon
(dbopMax. YcaoBusi BOSHUKHOBEHHSI OObEMHBIX CBSI3aHHBIX 3apsiIOB
B IUDJIEKTPUKE. Y CIIOBUS HAa IPAHULIE Pa3/eia IBYX IAUIIEKTPUKOB
1 Ha TpaHMIIe pa3/iesa IPOBOIHUK-TUAIEKTPHK [ 1-5].

5.3. [IPOBOJHMKU B VYcinoBust paBHOBecHS 3apsaoB B IpoBojaHuke. [lome BOMM3M
OJIEKTPHYECKOM HOJIE MMOBEPXHOCTH M BHYTPHU MPOBOAHUKA. MeTon n3obpaxenuid. Cuma




n 1oTHOCTh Toka. Hampsixenue. 3akoH Owma. ConpoTuBieHHE
MPOBOAHMUKOB. 3akoH Oma B nuddepeHimaibHoin Gopme.

DIEKTPOEMKOCTb. EMKOCTP  yeIMHEHHOTO  TNPOBOJHHKA.
Konnencaropsl. Emkocts konzmeHcaropa. DopMmysbl €MKOCTH
TUIOCKOTO, C(hepruecKoro M IMIMHIPUYECKOTO KOHICHCATOPOB.
[TapannenbHoe U MOCIEI0BATENBHOE COEIMHEHUE KOH/IEHCATOPOB

[1-5].

5.4,

OHEPI'MA
SJIEKTPUYECKOI'O I10JIA

[TorennuanbHas SHEPrys 3apsaaa B JIEKTPUYECKOM T0JIe. DHEprus
cucrembl  3apsagoB. CoOcTBeHHas  SHEpPrusi W DHEPrus
B3aUMOJICHCTBUS. ODHeprust 3nexkrpuueckoro mois. [lmoTHocTh
DHEPrUM AIeKTpUIecKoro mousi [ 1-5].

MATHETHU3M

TTIOJIE IIOCTOAHHOI'O
TOKA B BAKYYME

BzaumoneiictBue TokoB. MarautHoe noyic CBoiicTBa MarHUTHOT'O
nons. MarnutHas usHaykuus. Cuna  Jlopenua.  [lpunuun
CYNEPNO3UIIMU MarHUTHBIX MTOJIEH.

3akoH buo-CaBapa. Teopema ['aycca nnsi BeKTOpa MarHUTHOMU
MHIYKUMH. JMBEpreHnus BEKTOpa MarHUTHOW uMHAyKuuu. [lone
npsiMoro Toka. [lone B LeHTpe u Ha ocu Kpyroeoro toka. Teopema
0 LIMPKYJISIHMHA BEKTOPAa MAarHUTHOW MHIYKLIMU. [losie conenonna u
topouga. 3akoH Ammepa. KoHTyp ¢ TOKOM B OJHOPOJHOM U
HEOJJHOPOJHOM MAarHUTHOM IIOJIE€: BpaIATEIbHBII MOMEHT,
SHEprus, Cuila, ACHCTBYIOLlass Ha KOHTYp B HEOJHOPOIHOM
MarHuTHOM Tosie. PaboTa mpu mepemMelieHnd KOHTypa ¢ TOKOM B
MaraHuTHoM moje [1-5].

6.2.

MATHUTHOE IIOJIE B
BEIIECTBE

Marunetnkn. ToOkM NOPOBOAMMOCTH W TOKHM HaMarHWYEHHUs
(Monexynsipable Toku). HamarnumuenHnocts. [lone B MarHeTukax.
Teopema 0  UHUPKYJISIUMA  BEKTOpa  HAMarHWYE€HHOCTH.
HanpsokenHocts mMarHuTHOTO 1nonis. Teopema O LUPKYJISLMHA
BEKTOpa  HANpPSHKEHHOCTH.  MarHutHass  BOCHPUUMYHUBOCTD.
MarauTtHas NPOHUIIAEMOCTb. Y CJIOBUS BOSHUKHOBEHHSI 00HEMHBIX
TOKOB HaMarHW4YeHWs. YCIOBHS Ha TpaHUIE pas3jielia JIBYX
MAarHeTUKOB.

MaruuTtHele ~ CBOWMCTBA  BemIECTBA. MarHUTOMEXaHUYECKHUE
sBieHus. ['MpoMarauTHoe oTHomeHue. OnpIT DWHINTEHHA U Jie-
Xaaca. OnbIT bapHTTa.

MaruutHble MOMEHTBI aTOMOB M Mousiekyl. OmnbsiT IllTepra u
I'epnaxa.

Hua-, mapa- u ¢eppomarneTuku. [Ipupona nuamarHeTusma u
rmapaMarHeTu3Ma. deppoMarHeTusMm. OcHOBHas KpuBast
HaMmarHuyeHus. MaruutHoe Haceiienue. ['ucrepesuc. Ocratounoe
HamarHuyenue.  KoopuutuBHas  cwia.  MarHUTOCTPUKIUA.
[Ipupona peppomarnetnsma. Touka Kropu. AuTudeppomarueTuzm
[1-5].

6.3.

MNEPEMEHHOE
OJIEKTPOMATHUTHOE
[TOJIE

SBnenue anekTpoMarHuTHOM MHAYKIMU. OnbiT @apazes. [Ipasuio
Jlenna. 3/1C unaykiuu. [lotokocuemienre (TIOJHBIA MarHUTHBIN
MOTOK).

SABnenne camomHAykiuu. HMHAaykTMBHOCTE. MHAYKTMBHOCTH
conenonpa. DJ1C camonnnykuuu. Bzaumuas nanykuus. Bzanmuas
MHIYKTHBHOCTB. TeopeMa B3aMMHOCTH.

OHeprus MarHUTHOT O noJisl. B3anmHuas sHeprus Tokos. I[110oTHOCTH
SHEPrMM  MarHuTHOro nousid. Pa0ora  mepemMarHM4MBaHUSA
(beppoMarueTuka.




Buxpesoe anekrpuueckoe mnoine. Tok cmemenus. IlonHbIM TOK.
VYpaBuenne MakcBemia B MHTErpaabHON W auddepeHnnantbHON
dbopmax.

OIEeKTpOMarHuTHbIE BOJHBL. BOJIHOBOE ypaBHEHHE. YpaBHEHHE
IIJIOCKOM 3JIEKTPOMAarHUTHOM BOJIHBL. BekTop Ymosa-lloliHTHHTA.
MMiysibe 1 Macca JIEKTPOMAarHUTHOTO MOJISL.

6.4.

OJIEKTPUYECKHE
KOJIEBAHUA

CBoboanbIe KonebaHus B KOHType 0e3 aKTHBHOTO COMPOTHUBIICHHUS.
CBoOoanble  3aryxarpomue  KojeOaHus.  Jlorapubmuueckuit
JIeKpeMeHT 3aTyxanus. J[0OpOTHOCTh KOHTypa. BeIHYXIEHHBIC
JNeKTpuyeckue  KojebaHusa.  Pe3oHaHcHble  KpuBble — AJiA
HaIpsDKEHHs ¥ CUItbl TokKa [1-5].

6.5.

T[MEPEMEHHBIN TOK

KBazucraunonapusie Toku. IlepeMeHHBIN TOK, TEKYyIIUM uepe3
MHJYKTUBHOCTb. IHIyKTUBHOE conpoTuBieHue. [lepeMeHHbIN TOK,
TEKYIIMH 4epe3 €eMKOCTb. EMKOCTHOe comnpoTtusieHue. llens
[IEPEMEHHOI0 TOKa, COjAep)Kallas €MKOCTb, HWHAYKTUBHOCTb U
AKTUBHOE COIPOTHUBIICHHE.

MoutHocTh,  BblENAEMas B LENU  [EPEMEHHOTO
JIeficTByIOIIIME 3HAYCHHSI HAIPSDKEHMS M CHIThI TOKa [ 1-5].

TOKa.

6.6.

JABWXXEHUE
3APSKEHHBIX YACTUILL B
SJIEKTPUYECKHX U
MATHUTHBIX ITOJIAX

OTKIIOHEHHE 3apsKEHHBIX YacTULl DJEKTPUUECKUM  IIOJIEM.
OTKJI0HEHHE 3apsHKEHHBIX YaCTHUI] MAarHUTHBIM TOJieM. JBrkeHue
3apsKEHHOW YaCTULBI B OJJHOPOJHOM MArHUTHOM IOJI€. Y A€NbHBII
3aps.

Omnpenenenue yaenbHOro 3apsiia 3iekrtpoHa. Omnbit TomcoHa.
OmneiT byma. Onpenenenue 3apsiaa iekTpona. OnsiT MusuiMKeHa.
DOneMeHTapHbIM 3apsa. OmnpeneneHue 3apsaoB HMOHOB. Mertop
napa6oin Tomcona. Macc-criekrorpad AcTtoHa.

VYckoputenu 3apsbkeHHbIX dactull. ['eneparop Ban-ne-I'paada.
berarpon. LlukioTpoH.

dazorpon [1-5].

6.7.

SJIEKTPUUECKUU TOK B
METAJUIAX U
[TOJIVIIPOBOJJHUKAX

Hocurenu 3apsna B metaymuiax. Monenb cBOOOJHBIX 3JEKTPOHOB.
IlonsTE O KJIACCHYECKOM DJIEKTPOHHOM TEOpPUHM METAJIOB.
Pacxoxnenne Mexay BBIBOJAMHU KIACCUYECKOM JIIEKTPOHHOMN
TEOPHH M ONBITHBIMU (akTamu [1-5].

6.8.

SJIEKTPUYECKUN TOK B
TA3AX

HecaMocTOATENBHBIA U CAMOCTOSITENIBHBIA Fa30BBIN PA3PSABL.
Nonunzanus u pekomObunaius. HecamoctostensHblit pazpsa. Tok
HaceleHus. Tuerommii paspsan. Jyrosoi paspsa. Mckposoit u
KOPOHHBIN pa3psiasl [1-5].

HpakmuquKue/ceMuHapCKue SAHAMUA

Ne

HaumMmeHoBaHue
pasjaesia /TemMmbl
JTUCIUILITHHBI

Conep:xanue

IJIEKTPUYECTBO

[TOJIE HEITOABM>XHBIX
3APSAI0OB B BAKYYME

OnekTprueckuil 3apsia. CBOMCTBA dJIEKTPUUYECKHUX 3apsA0B. 3aKOH
coxpaHeHus 3apsna. Toueunsii 3apsa. 3akoH KynoHa.
DNeKkTpuyeckoe Mmojie. HanpsykeHHOCTh 3JIEKTPUYECKOTO TOJIS.
Cuna, neiicTByrolas Ha 3apsj B 3JeKTpudeckoM moiie. [IpuHnun
CYNEPNO3MIUU TTOJIEH.




IToTox BekTOpa HampspkeHHOCTH. Teopema I'aycca mis BekTopa
HanpspkeHHOCTH. OObemMHasi, TIOBEPXHOCTHAass ©W  JIMHEHHAas
IUIOTHOCTH 3apsaoB. Ilose 3apspKEHHBIX LMWIMHIPUYECKUX MU
cheprudecKux MOBEPXHOCTEH, TOJIe OJHOW M JBYX IIJIOCKOCTEH.
[Tosne 3apspxkeHHoOrO 1apa. JIuBepreHuysi BEKTOpa HallpsHKEHHOCTH.
Teopema  T'aycca  nmns BeKTopa  HANpsSKEHHOCTH B
muddepeHanbHON Gopme.

[TorenumansHOe noJie cuil. Llupkynsauus BEeKTOpa HANPsHKEHHOCTH
JIeKTpUYecKoro  mnossd.  Teopema — LUPKYJIsLMHM — BEKTOpa
HaIpsKEHHOCTH. Potop BEKTOpa HaIPsKEHHOCTH.
Huddepenunansias (GOpMyIHpPOBKa MOTEHIMAIHHOTO — IOJIS.
[Torenuman. CBs3p MeXAy NOTEHIHAIOM W BEKTOPOM
HaIPsHKEHHOCTH. DKBUIIOTEHIIMAJIbHBIE [IOBEPXHOCTH.
DNEKTPUYECKUM JTUIOJIb. DJIEKTPUYECKHMM MOMEHT JIHIOJS.
[Torennman m mnosie aunojis. MOMEHT CHII, JEUCTBYIOIIMX Ha
JUIIOJIb, U SHEPTUsl AUMOJS BO BHEIIHEM 3JIEKTPUUYECKOM IIOJIE.
Cwuuia, NeHCTBYIOIIAS HA IMIOJb B HEOMHOPOAHOM Tioue [1-5].

5.2.

T10JIE HEMOABIDKHBIX
3APSIJIOB B
JIUDJIEKTPUKE

Husnextpuku. CTOpoHHUE U CBA3aHHbIE 3apsanbl. llonspHble u
HEMNOJIAPHBIE MOJIEKYJIbl. JIEKTpUYECKasi, OPUEHTALUOHHAs H
WOHHAsl  TOJSpHU3AlMH  AUAJICKTPUKOB.  [loNsIpu30BaHHOCTS.
[Tonspusyemocts Monekyn. Ilone B audnekTpuke. Makpo- u
MHUKpPOCKOMHMYECKoe mose. JudneKTpuueckas BOCIPUUMYHUBOCTD.
Bexkrop anexrpuueckoro cmemenus. Teopema ["aycca st BekTopa
ANEKTPUYECKOT0 cMelleHus. JludneKkTpruueckas MPOHHUIIAEMOCTb.
CBs13b MEXy NOISPU30BAHHOCTHIO U IOBEPXHOCTHOMN IJIOTHOCTBIO
CBA3aHHBIX  3apsnoB. Teopema Taycca st Bekropa
MOJIAPU30BAaHHOCTH B HMHTErpajbHON U auddepeHInanbHOu
¢dopmax. YciaoBUs BOSHUKHOBEHUS! 0ObEMHBIX CBSI3aHHBIX 3apsi/iOB
B IUDJIEKTPUKE. Y CIIOBUS Ha IPAHULIE Pa3/iesia IBYX JUIJIEKTPUKOB
W Ha TPaHUIIe pa3jieaa MPOBOAHUK-AUIIEKTPHK [ 1-5].

5.3.

IMTPOBOJAHVKU B
SJIEKTPUYECKOM IIOJIE

VYcnoBus paBHOBecHsl 3apsiioB B IpoBojHuKe. llonme BOmM3M
MOBEPXHOCTU U BHYTPU NMpOBOAHMKA. MeToxa uzoOpaxkenuii. Cuina
u 1oTHOCTh Toka. Hampsixenue. 3akoH Owma. ConpoTuBiIeHHE
poBOIHUKOB. 3akoH Oma B auddepenunansHoil hopme.
ONEeKTPOEMKOCTb. EMKOCTP  yeIWHEHHOTO  TNPOBOJIHHKA.
Konnencaropsl. Emkocts konzmeHcatopa. DopMmyssl €MKOCTH
IUIOCKOTO, C(HEepUIecKOoro M IMIMHIPUIECKOTO KOHIEHCATOPOB.
[apannensHoe U MocieI0BaTENbHOE COETMHEHNE KOHIEHCATOPOB
[1-5].

5.4.

OHEPT'UA
SJIEKTPUYECKOI'O ITOJIA

IToreHnManbpHas YHEPIUs 3apsiia B JIEKTPUUECKOM I10JI€. DHEPTHUS
cuctembl  3apsiioB.  CoOcTBeHHas  HSHEprusi M dHEprus
B3aUMOJECHCTBUA. ODHEprus nsieKTpudeckoro mnousd. IlnoTtHocTs
SHEPTUH AIEeKTpUIeckoro mous [ 1-5].

MATHETHU3M

TTIOJIE ITIOCTOAHHOI'O
TOKA B BAKYYME

B3anmopeiictBue TokoB. MaruntHoe nosne CBONHCTBa MarHUTHOTO
nosid. MarnutHas uHAayknusa. Cuna  Jlopenna.  [lpuHuun
CYIEPHO3UIIMA MarHUTHBIX MOJIEH.

3akoH buno-Casapa. Teopema I'aycca myig BeKTOpa MarHUTHOM
UHAYKIMU. JluBepreHuus BEKTOpa MarHUTHOW uUHAYKIuuU. [lomne
npsimoro Toka. Ilosie B ieHTpe U Ha ocu KpyroBoro Toka. Teopema
0 LUPKYJSIUU BEKTOpa MarHuTHOU nHAykuuu. [lone conenonga n
toponsa. 3akoH Awmmnepa. KoHTyp ¢ TOKOM B OJHOpPOJHOM H




HEOAHOPOJAHOM MArHUTHOM IIOJ€: BpaIlATEIbHBII MOMEHT,
SHEprusi, cuja, JEHCTBYIOIIas Ha KOHTYP B HEOJAHOPOIHOM
MarHuTHOM Tojie. PaboTa mpu mepeMenieHnn KOHTypa ¢ TOKOM B
MaraHutHoM noje [1-5].

6.2.

BEIIECTBE

MATHUTHOE IIOJIE B

Maruetnku. TokuM nOpPOBOAMMOCTH M TOKHM HaMarHWYEHHUs
(Monekynsipabie TOkHM). Hamaruumuennocts. Ilone B MarHeTukax.
Teopema o UUAPKYJISLUN BEKTOpa HaMarHM4eHHOCTH.
HanpsokenHocte MarHuTHOTO Tosisi. Teopema O IUPKYJISLMHA
BEKTOpa  HANpPSOHKEHHOCTH.  MarHutHas  BOCHPUUMYUBOCTD.
MarnuTHas MpOHUIIAEMOCTh. Y CJIIOBHSI BOBHUKHOBEHHUST 00HEMHBIX
TOKOB HaMarHW4eHWs. YCIOBHS Ha TpaHULE paslaeiia ABYX
MarueTukos. [1-5].

6.3.

ITEPEMEHHOE

MOJIE

SJIEKTPOMAI'HUTHOE

SBnenue anekTpoMarHuTHOM MHAYKIMU. OnbiT @apazest. [Ipasuio
Jlerna. D/1C unaykuuu. [Totokocuemnnenue (MOTHBIA MarHUTHBIH
MOTOK).

SBnenne camouHaykuuu. HWHAYKTMBHOCTB. MHIYKTUBHOCTBH
conenoupa. DJ1C camounnykuuu. Bzaumuas nnnykuus. Bzanmuas
MHIYKTUBHOCTB. TeopeMa B3aMMHOCTH.

OHeprus MarHUTHOro noJisi. BzanmHuas sHeprus Tokos. [110THOCTD
SHEPrMM  MarHuTHoro nousid. Pa0ora  mepemMarHMYMBaHUS
(beppoMarueTuka.

BuxpeBoe anekrpuyeckoe mnoisie. Tok cmenieHus. [lonHbli TOK.
VYpaBHeHne MakcBeiuia B MHTETPAIbHON W TU(QepeHInaTbHONR
dhopmax.

ONeKTpOMarHUTHbIE BOJHBI. BojHOBOE ypaBHEHHE. YpaBHEHME
IIJIOCKOM 3JIEKTPOMAarHUTHOM BOJHBL. BekTop Ymosa-llolinTHHTA.
HMMnynsc 1 Macca 3JIEKTPOMArHUTHOTO TOJISL.

6.4.

JABWXEHHNE

3APSKEHHBIX HACTUIL B
SJIEKTPUYECKHNX 1N
MATHUTHBIX ITOJIAX

OTKJIOHEHHE 3apsDKEHHBIX  YACTHUI[ DJIGKTPHYCCKHM  ITOJIEM.
OTKIIOHEHUE 3apsAKCHHBIX YaCTUL MAarHUTHBIM I1OJIEM. I[BI/I)KCHI/IG
3apsHKEHHOW YaCTHIIBI B OJTHOPOTHOM MarHUTHOM TIOJIe. Y JIeTTbHBIN
3apsia. [1-5].

Jlabopamopuvie 3anusamusi

No

Haumenosaunue
paszaerna /TeMbl

Ha3Banue nabopaTtopHoii paboThI

QJEKTPUYECTBO U MAT'HETHU3M

DIIeKTpOCTaTHKA

Ne 12 Tlonreepxkaenue 3akona Kynona.

Ne 13 Mzyuenue B3aMMOI€HCTBHSI TOYEHUHOI'O 3aps/ia ¢
MPOBOMSAIIEHN TIOCKOCTBIO.

No 2a M3ydyeHune miockoro KOHJIeHcaTopa.

Ne 3 JIuasieKTprUdeCKnil TUCTEPE3UC CETHETONIEKTPUKOB.
No 15 M3ydenue miockoro KOHAEHCATOpa

4.2

Maruetnzm

Ne 16 nzmepeHrne HHAYKIIMM MarHUTHOTO TTOJIS.

No 17 IloaTBepsxaeHue 3akoHa Amrepa.

Ne 8 3mepeHne HHAYKIIMM MAarHUTHOTO TIOJI COJIEHOU/1a Ha
€ro OCH.

Neo 20 Onpenenennie XxapakKTEpUCTUK MArHUTHOTO TOJISI 3€MJIH.




Ne 21 UccnenoBanue xapakTepucTuk (peppoMarHeTvuka B
IIEPEMEHHOM MAarHUTHOM IIOJIE.

Ne 9 HccnenoBanue xapakTepuCTHK (peppOMarHeTHKa B
IIEPEMEHHOM MAarHUTHOM IIOJIE.

4.3 |[lepemenHoe
AJIEKTPOMArHUTHOE

IT10JIC

Ne 19 N3yuenue siBiIeHUS 3IEKTPOMArHUTHOM MHIYKIIVH.
Ne 10 M3yuenue siBIeHUS B3aUMHOMW 3JEKTPOMAarHUTHOM
WHIYKIUU.

4.4 |DnexTpuuecKue

KOJICOaHUS

Ne 6 M3yueHne cOOCTBEHHBIX 3JIEKTPOMAarHUTHBIX KOJeOaHUH B
AIEKTPUYECKOM KOHTYPE.

Ne 7 M3ydeHune BbIHY X /ICHHBIX KOJI€OaHUH U SBICHUS
pe30HaHca B KOJeOaTEIIbHOM KOHTYPE.

Ne 22 Wzydyenue BbIHY ACHHBIX KOJIEOAHUI U SABJICHUS
pe30HaHca B KOJIeOAaTEIbHOM KOHTYPE.

Ne 4 N3yueHune pestakcallmOHHBIX KOJIEOaHUN.

4.5 |[TepeMeHHBIH TOK

Ne 5 M3ydyenue 3neKTpUuuecKuX NpoLECcCOB B MTPOCTHIX
JMHEWHBIX LEISX.

Ne 2 M3yuyenue npoueccoB 3apsiAKy U pa3psIKi KOHJIEHCATopa.
Ne 14 M3ydenue mpoleccoB 3apsaiKu U pa3psIKu
KOHJICHCATOpa.

4.6 |/IBmxeHue
3apsHKEHHBIX

YaCTHI]

Neo 11 Onpenenenune yaenpHOro 3apsiia 3JIEKTPOHA METOAOM
MarHeTpoHa.
No 18 M3mepenne yaenbHOro 3apsaa 3JIEKTPOHA.

5. IlepevyeHb y4eOHO-METOAMUYECKOT0 O0eCIeYeHUs ISl CAMOCTOSATEJIbHOM PadoThI
00y4arIMXCcs M0 JUCUMUILTIMHE

1. I'.I".3nopoBIieBa,

A.Il.Mapxkun, B.C.MactepoB JlabopaTopHbIil MPaKTHUKYM 10

Kypcy «O6mas ¢pusnkay paszaen «nekrpudectBo», Oouunck MATI, 2005

2. A.®. I'yp6uu JIabopaTopHblii MPaKTUKYM 10 Kypcy «O01mas ¢pusukay pasuen
«INEeKTpUIeCTBO U MarHetTusm» - M.: HUAAY MU®DU, 2014

6. ®oHa OLEHOYHBIX

CpeacTB OJd IPOBECIACHUA l'[pOMe)KyTO‘IHOﬁ aTrecranumn

oﬁyqamumxcn o I CIMIIJIMHE

6.1. Ilacnopm ¢honoa ouernounvix cpeocme no OUCUUNTIUHE

Ne

n/n

KonTposmpyemblie pazaesibl
(TeMbl) TUCHUTIITUHBI
(pe3yJbTaThl O pa3aesiam)

HaunmeHnoBanue
OLIEHOYHOI0 CPeACTBA

Koa xonTposmpyemoii
KOMIIETEHIIMH (WU eé
yacTn) / u ee
dopmyaupoBka

Texkymmii KOHTPOJIb, 3 ceMecTp

1. DIIEKTPUUYECTBO

Criocob6eH onpeaenaTh Kpyr
3a/1a4 B paMKax
IOCTaBJICHHOU LIETIU U
BBIGI/IpaTB OIITUMAJIBHBIC

KomnokBuym
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CIOCOOBI UX PELICHHUS,
HUCXOJ5 U3 ACHCTBYIOIINX
MIPABOBBIX HOPM,
UMEIOIINXCS PECYPCOB U
orpannuenuii (YK-2)
CriocoGeH npoBOIUTh
9KCIEPUMEHTAIbHbIC
UCCJICJIOBaHMSI U U3MEpPEHUs,
o0OpabaTeIBaTh U
IPEJCTABISTh [TOJy4E€HHBIE
JIAHHBIE C YYETOM CHEeIH(PUKH
METOJIOB U CPEJICTB
TEXHUYECKUX U3MEPEHUH B
npubopoctpoenun (OITK-3)

Maruerusm

CriocobeH oCcyIiecTBIATh
TIOUCK, KPUTUYECKUH aHAIIH3
¥ cUHTe3 HH(pOopMaIu,
PUMEHSTh CUCTEMHBIN
HOJXO/1 JJIsl PELICHUS
nocrasieHHbIX 33134 (YK-1)

KonTposabnas padora Ne3

ITpoMe:KyTOUYHBII KOHTPOJIb, 3 ceMecTp

DK3aMeH

CnocoOeH onpeaeniTs Kpyr
3a1a4d B paMKax
IIOCTABJICHHOU TSN U
BBIOMPATh ONTUMAIIbHBIC
CHOCOOBI UX PELIeHHUS,
HUCXOJS U3 AEHUCTBYIOMINX
IPaBOBBIX HOPM,
UMEIOIINXCS PECYPCOB U
orpannyenuii (YK-2)
CniocobeH mpoBOAUTh
IKCTIEPUMEHTAIBEHBIE
UCCIICIOBAaHMS U M3MEPEHHUSI,
oOpabatbIBaTh U
MPECTABIIATH MOTYYCHHBIC
JaHHBIE C YYETOM CIIEeIH(PHUKH
METOIOB U CPEJICTB
TEXHHYECKHX U3MEPEHHI B
npubdopoctpoenunn (OI1K-3)

bunersr

Bcero:

6.2. Tunogvle KOHMPOJIbHbLE 3A0AHUA UIU UHbLE MAMEPUATTbL
6.2.1. a) Ix3amen, munosvie 60npocel - 0Opazey:

3-uit cemecmp «dnekmpuuecmeo u MazHemu3Im»
1. ITonsaTue ToueyHoro 3apsaaa. 3akoH Ky.l'IOHa. 3aBUCUMOCTD CHUJIBI OT PaCCTOSAHUA. 3aBUCUMOCTD

CHJIBI OT BEJIMYMHBI 3aps10B.

2. HanpsikeHHOCTB 3niekTpudeckoro nosst. [punnun cynepno3uiun. [Tose cucteMsl Toue€dHbIX
3apsanoB. [lone cuctemMsl pacripeieIeHHBIX 3apsiIOB.

3. Teopema Octporpaackoro-I'aycca. ITone 3apspkeHHON TOBEPXHOCTH.
4. JluBepreHIys deKTprudeckoro nois. [lorpannynoe yciaoBue 711 HOPMATbHBIX COCTABIISIONTIX
HaIpsHKEHHOCTH.
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5. Pabota cui anextpudeckoro noist. Teopema Ctokca. [TorpannyHoe ycioBue sl TAaHT €HIIUATBHBIX
COCTaBJISIOIUX HAIIPSHKEHHOCTH.

7. DNEKTPUUECKUN JUIOJIb U €ro MoJie (IIOTEeHIMall, HAPSKEHHOCTh, YPABHEHUE CUJIOBBIX JTMHUM).
8. Cna 1 MOMEHT CHJIBI, ICHCTBYIOIIME HA AUIOIb BO BHELIHEM IIOJIE.

9. DnexTpocTaTHUECKOE MOJIE PU HATMYUY IIPOBOJHUKOB: IIOHATHE IPOBOIHUKA, MaTEMATHUECKas]
(GopMynHpOBKa 3aKOHA COXPAHEHUs 3apsi/ia, MUKPOCKOIIMUYECKOE U MAaKPOCKOIIMUECKOE I10JI€,
HaAIPSDKEHHOCTD I10JI11 BHYTPU IIPOBO/IHUKA.

10. DnexTpuyeckoe 1nose BOJIM3K MOBEPXHOCTH NMPOBOAHUKA. [[0BEpXHOCTHAS INIOTHOCTD 3apsijia Ha
VCKPHUBJIEHHBIX [TOBEPXHOCTAX. [IpoBoasIINe SKpaHBI.

11. Teopema 0 eTUHCTBEHHOCTH pelieHUs ypaBHeHUs Jlammaca. Metoa n3o0pakeHui.

12. EMKOCTB yeIMHEHHOr0 NMpoBogHUKA. CrucTeMa NPOBOJHUKOB: NOTCHIUAIBHBIE M EMKOCTHBIE
koo uuuentsr. [Ipumepsr.

13. Ilonstue o kouneHcarope. [IlpumMepsl BHIUKUCICHUSI EMKOCTENH KOHACHCATOPOB.

14. DHeprus >1MeKTPOCTaTHIECKOTO B3aMMOICHCTBHSI CUCTEMbI TOUEYHBIX 3apsaaoB. Obo0menne Ha
CJIy4ail HEIIPEPBIBHOIO pacnpeaeneHus 3apsanoB. llpuMepsl: sHEprus TOYEUHOro 3apsiia U JUIO0JI BO
BHEIIHEM I10J1€, HEMIOCPEICTBEHHBII pacyeT 3JIEKTPOCTaTUYECKON SHEPTUU 3aPSKEHHOTO
KOHJICHCATOPA.

15. BeiBoJ BeIpaK€HHUS ISl SHEPTUU AJIEKTpocTaTudecKoro nouisd. IlnoTHocts sHEprun
3JEKTPOCTATUUYECKOT0 oISl [IpuMepsl: nmoaHast S9HEpPrus CUCTEMBI IBYX TOUEUHBIX 3apsA0B, JHEPIHs
CUCTEMBI IIPOBOITHUKOB.

16. Onpenenenue nuanekTpuka. Ero cBolcTBa U XapaKTEPUCTUKU: IJIEKTPUUECKUIN AUIIOIbHBIN
MOMEHT MOJIEKYJIbl, [IOTEHIIUAII [I0JIsl AJIEKTPOHEUTPAIbHOIN MOJIEKYJIbl, BEKTOD MOJISIpU3ALIUN
JUDJIEKTPHUKA.

17. IloreHuman 31eKTPOCTATUYECKOTO MOJIs PU HATMYUH TUIEKTPUKOB.

18. TlonsipusyemocTs quaiekTpuka. Bekrop anekrpuyeckoro cMenieHus. [ paHn4yHble yCI0BHs IS
AIIEKTPUYECKOTO TOJISI TPU HATTMYUU JTUIIEKTPUKOB.

19. OcHOBHBIE ypaBHEHHMSI IJIEKTPOCTATUKY IPU HAIMYUH TUIIEKTPUKOB. HemocpencTBeHHbIN pacuer
0JIs1 IPU HAJIMYUU OJTHOPOIHOTO AUDJIEKTPHKA.

20. CBs13p MEXy JOKAJIBHBIM M BHEIIHUM II0JIEM B TUIIEKTPUKE: MUKPO- U MAaKPOCKOIMUYECKHE
3HaueHusl GU3NYECKUX BEJIUYMH, YCPEAHEHNE MUKPOCKOIIMYECKOTO MO B IUAIEKTPUKAX,
BBIYHMCIICHHE HANPSKEHHOCTH JIOKAIBHOTO oA (moctpoeHue Jlopenna).

21. HenonsipHbIE TUANEKTPUKH.

22. IlonspHblE TUANEKTPUKH.

23. DHeprus 1eKTPOCTATUUECKOTO MO B JUIICKTPUKAX.

24. TIpeobpa3oBaHus YHEPTUH, CBSI3aHHbIE C TOJISIPU3ALEeN UAIEKTPUKA.

25. Cuiibl ACUCTBYIOIIME HA TUAJIEKTPUK B DJIEKTPUUECKOM TI0JIE.

26. TBepnotenbHble qUAIEKTPUKU. [Ibe303¢dexT (psimoit u oOpatHsIit). [TuposnexTprudecTso.

28. DnekTpuyecKoe mosie BHyTpH npoBoaHuKa. [InotHocTs Toka. 3akoH Oma. [ToTeHuman mosus
BHYTPH IIPOBOJIHUKA ¢ TOKOM. 3aKkoH Jxoynsa-JIeHua.

29. CropoHHHE 3IEKTPOABIKYIINE CUIIbl. 3akoH Oma it monHo# nenw. [pasmia Kupxroga nns
Lenel MOCTOSIHHOTO TOKa.

38. Pa3BuTHe npencTaBIeHN 0 MarHeTu3Me. BEeKTOp MHAYKIIMM MAarHUTHOTO NoJIst. 3akoH bro-
CaBapa-Jlannaca. 3akoH AMriepa.

39. TeopeMa o0 HUPKYJIALMUUA BEKTOpAa MArHUTHON MHAYKIMHU (MHTErpajbHas U quddepeHranbHas
dopma). Teopema o0 MOTOKE BEKTOpa MArHUTHOM MHAYKIMH (MHTErpanbHas U JuddepeHraibHas
dbopma).

40. BekTOpHBII OTEHIMAN: OpeesieHre, KaTuOpoBKa, ypaBHEHHE Ul BEKTOPHOTO OTEHIIMAA,
BEKTOPHBIN MOTEHIIUAI MT0JI1 00BEMHBIX U MPSAMOJIMHEHHBIX TOKOB.

41. MarauTHOE 110JI€ JIEMEHTAPHOT0 KOHTYpa ¢ TOKOM. [ToHsITHE MAarHUTHOTO MOMEHTA.

42. Cuna 1 MOMEHT CUJIbI, ICUCTBYIOLIME HA MArHUTHBIA MOMEHT B MArHUTHOM TIOJIE.

43. MarauTHoOE I10JI€ B BEIIECTBE: MEXaHU3Mbl HAMAarHUUMBAaHUS, IOHATHE HAMarHHYEHHOCTU
BEILIECTBA, 00BEMHBIE U IOBEPXHOCTHBIE MOJIEKYJISIPHBIE TOKH, TEOpEMa O IUPKYJISALMHA BEKTOpa
HaMarHUYEHHOCTH.
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44. HaHpH)KeHHOCTL MAarauTHOTIO ITOJIA, TPAaHUYHBIC YCJIOBHA NJIA MArHUTHOTO ITOJIA.
45. JlnamarseTusM: JapMopoBa Mpeueccusi, AMaMarHuTHasi BOCIPUUMYUBOCTb.

46. [TapamarneTusm.

47. ®eppoMarHeTu3M: OCHOBHBIE CBOICTBa (peppOMarHeTUKOB, 0OOMEHHOE B3aUMOJIEHCTBUE, 3aKOH
Kropu-Beiicca. AuTH(eppomMarseTusm.

48. Uaaykuus ToKa B IBHKYIIMXCS TPOBOAHUKAX. 3aKOH 3JIEKTPOMArHMTHOM MHIYKIIMHU B
uHTErpanbHoi U auddepenunansroit hopmax. Buxpesoe anexTpudeckoe mosie.

49. IlonsTe 00 MHIYKTUBHOCTH U B3aUMHON MHAYKIIMH. DHEPTHUsi MArHUTHOTO 1oJIs. [IToTHOCTH
SHEPTrUU MATHUTHOTO TOJISL.

50. Tok cmemenusi. Cucrema ypaBHeHuid MakcBesia.

51. 3akOH coXpaHEHHUs FHEPTUM JIS DJIEKTPOMArHuTHoro nojsa. Bekrop YMosa-IloitnTunra.

54. llocnenoBatenbHbBIN KoJIeOaTETbHBIA KOHTYP.

0) Kputepuun ouennBanusi KOMIeTreHunu (pe3yJibTaTroB):

OrneHka

Kputepuu onieHkn

OTJIINYHO
3640

CTyaeHT 10JIKeH:

— IPOAEMOHCTPUPOBATH INIYOOKOE U MPOUYHOE YCBOCHHUE 3HAHUI MTPOTPAMMHOTO
MaTepuaia,

— HCYEPIIBIBAOIIIE, [TOCJIEI0BATEIBLHO, TPAMOTHO U JJOTUYECKU CTPOMHO U3JI0KHUTh
TEOPETHUYECKUI MaTEpHAIL;

— IPaBWIBLHO (POPMYIHPOBATH ONPEACTICHHUS;

— MIPOJIEMOHCTPUPOBATH YMEHHUS CAMOCTOSITEILHON pabOTHI C JIMTEPATYPOH;

— YMETh C/IeJIaTh BBIBOJBI 10 U3JIAra€MOMY MaTepuay.

Xopomo
30-35

CTyaeHT 10/KeH:

— IPOAEMOHCTPUPOBATH JOCTATOYHO MOJHOE 3HAHUE MPOTPAMMHOI0 MaTepuana,

— POAEMOHCTPUPOBATHh 3HAHNE OCHOBHBIX TEOPETUYECKUX MOHSATHIA;

JIOCTaTOYHO MOCIEA0BATENIbHO, TPAMOTHO U JIOTUYECKH CTPOITHO U3/1arath
MaTepua;

— IIPOJIEMOHCTPUPOBATH YMEHUE OPUEHTUPOBATHCS B JINTEPATYPE;

— YMETh C/IeNIaTh IOCTAaTOYHO 0OOCHOBAHHBIE BHIBOJIBI 10 U3JIarAEMOMY MaTepHay.

Y 10BIETBOPUTEIBHO
24-29

CTyaeHT 10JIKeH:

— MPOJIEMOHCTPUPOBATH 00IIIee 3HAHNE N3YJ4aeMOT0 MaTepHara;

— ToKa3aTh O0IIee BIaIeHNE TOHATUWHBIM alapaToM JAUCHUTIIHHBL

— YMETh CTPOUTH OTBET B COOTBETCTBHH CO CTPYKTYPOU M3JIaraeMoro BOIPOCa;

— 3HaTh OCHOBHYIO PEKOMEHAYEMYIO MMPOTrpaMMoii yUeOHYI0 TUTEPaTypy.

HeynosnersopurensHo
23 u MeHblIlIE

CTyaeHT 1eMOHCTPHUPYET:

— HE3HaHHWE 3HAaYUTEIbHOW YaCTH MIPOrPAMMHOr0 MaTepHaa;

— HE BJIAJICHUE TIOHSITHIHBIM aIllapaToM TUCIUILUIUHBL;

— CYIIECTBEHHBIE OITMOKY MPU U3T0KEHUU YIEeOHOTO MaTepuaa;
— HEyMEHHUE CTPOUTH OTBET B COOTBETCTBUH CO CTPYKTYPOU M3JIaraeMoro BOIPOCa;

— HCYMCHUC OCJIATh BBIBOJLI 110 U3JIAraCMOMY MATCPUAITY.

B) Onncanue mMKaJabl OLlEeHUBAHMS:

PeiiTuHroBbIid 0211 110 Ouenka no 5-6a/bHOM
AUCIUILINHE 32 IK3aMeH cucreme
36 —40 OTANYHO
30-35 Xoporio
24 - 29 VY 10BIETBOPUTETBHO
<23 HeynoBieTBopuTeapHO

6.2.2. a) Konnoxeuym, munoevie eonpocel - oopaszey:
Pazoen «Inekmpuuecmeor

1. [Tone HenoaBHUKHBIX 3apsiioB. 3akoH Kynona. HanmpsokeHHOCTB 3J1€KTPUUYECKOT0 MOJIs.




2
3.
4.
5

DHeprus AMEKTPUIECKOro noJisi. [[10THOCTh SHEPTrUr FNEKTPUUECKOTO TOJIS.
[ToreHnuman. JHeprus B3auMOICUCTBUSI CUCTEMBI 3aps0B.

JuBepreHiust BEKTopa HaPsHKEHHOCTH SJIEKTPUYECKOTO TOJIA.

PaboTa cwit anekTpocraruueckoro mojst. L{upkyisiius BeKTopa HanpsKEHHOCTH

SJICKTPUYCCKOTI'O ITOJIA.

6. OnekrpoeMkocTh. Konnencarop. EMKOCTB IIIOCKOro KOHEHCATOPA.

1. Onektpuueckuil 1unosib. [lone aunosns. MoMeHT cuil, ASMCTBYIOIIMX HA TUTIONb. DHEPTUs
JUIIOJIS BO BHEIIHEM 3JIEKTPUYECKOM IIOJIE.

8. DIEeKTPOEMKOCTh. EMKOCTB cpepruecKoro u MUINHIPUYECKOTO KOHIEHCATOPOB.

9. Jusnextpuku B asiekTpuueckoM nodge. [lonsipusyemocts Mosekysn. Bektop nonspuzanuu.
10. OnexTpoeMKocTs. [[apannensHoe 1 Mocne 0BaTeIbHOE COCIMHEHNE KOHIEHCATOPOB.

11. [Tonspusanus nuaaekTpuka. JusnekTpudeckas IpOHUIAEMOCTb. BEKTOp 31EKTpHUYECKOTO
CMEILEHUs

12. [TpoBOAHMKYN BO BHELIHEM 3JIEKTPUUECKOM I0JI€. Y CIOBUS paBHOBECHS 3aps/I0B B
npoBojHuKe. [Tose BOIM3U MOBEPXHOCTH U BHYTPU IPOBOJHHKA.

13. IToTrok BekTOpa HANPSHKEHHOCTH JEKTpUUecKoro nojis. Teopema ["aycca.

14. OHEeprus CUCTEMBI 3apsA0B. DHEPIUs 3apsSHKEHHOIO IPOBOIHUKA.

15.  VYcnoBus Ha rpaHuIle IBYX JUAJIEKTPUKOB

16. JluBepreHnus BEKTOpa IEKTPUIECKOTO CMEIIECHHUS.

17. VYcnoBus Ha TpaHULE IBYX IUAJIEKTPUKOB.

18. 3akon OMa. 3akon Oma B nuddepenmansHoi popme.

19. Ilone 3apsKEHHBIX OJTHOM U ABYX IUIOCKOCTEH.

20. [Tosre HEmoaBMXKHBIX 3apA10B. 3akoH Kynona. HanpskeHHOCTD 31EKTpUYECKOTO TTOJIS.
21. Onexrpuueckui qunodsb. [lone aunoss.

22. [Tose 3apsKEHHBIX OHOM U IBYX IUIOCKOCTEM.

23.  Pa0ota cuI 3JIEKTPOCTaTHIECKOTO MOJIst. LIMpKyIsIis BEKTOpa HApsKEHHOCTH
AIIEKTPUYECKOTO ITOJIA.

24, OHeprus MEeKTpUYecKoro noss. [I10THOCT SHEPruu MEKTPUUECKOTO MOJIS.

25. MoMeHT cuil, AEMCTBYIOLIUX Ha JAUIIONb. DHEPTHUS JUMOJS BO BHEIIHEM JIEKTPUUECKOM I10JIE.
26. [Tone 3apsKEHHBIX OTHOM U IBYX IJIOCKOCTEH.

217. VYcnoBus Ha TpaHULE IBYX JUAJIEKTPUKOB.

28. DHeprus CUCTEMBI 3apsAA0B. DHEPrus 3apsKEHHOTO IPOBOIHUKA.

29. ITose 3apsKEHHBIX OJHOM U ABYX IIOCKOCTEH.

30. [Tone HemoABMKHBIX 3apsa10B. 3akoH Kynona. HanpsikeHHOCTD 37€KTPUYECKOTrO MOJISY.
31. IToTok BeKTOpa HANpPsKEHHOCTH IeKTprueckoro nois. Teopema 'aycca.

32. OneKTpoeMKOoCcTh. EMKOCTB cheprueckoro 1 HMINHAPUIECKOTO0 KOHIEHCATOPOB.

33. Jusnextpuku B anekTpudeckoM node. [lonsipusyeMmocts Monekyn. Bexkrop nonspusanuu.
34. OnekTpoeMKocTh. [lapannenbHoe U mocnenoBaTebHOe COeIMHEHNE KOHIEHCAaTOPOB.

35. [Tone 3apsyKeHHBIX IUIMHIPUYECKUX U C(HepUUECKIX TTOBEPXHOCTEH.

36.  JluBepreHIHs BEKTOpA dJICKTPUICCKOTO CMEIICHUSI.

37. JluBepreHus BEKTOpa HaPSYKEHHOCTH JIEKTPUUYECKOTO TTOJIA.

38. DHeprus CUCTEMBI 3apsAA0B. DHEPrus 3apsKEHHOTO IPOBOIHUKA.

39. ITpoBOAHMKY BO BHELIHEM 2JIEKTPUUECKOM I0JIE. Y CIIOBUS PaBHOBECHS 3apsi10B B
npoBoaHuke. [Tone BOIM3M MOBEPXHOCTH U BHYTPU MTPOBOAHHKA.

40. JluBepreHus BEKTOpa HaIPSYKEHHOCTHU AJIEKTPUYECKOTO MOJIS.

41. OHeprusi CUCTEMBI 3apsA0B. DHEPIUs 3apsHKEHHOTO IMPOBOJIHUKA.

42. CBs13b MEX1y BEKTOPOM MOJISIPU3ALMNA U IOBEPXHOCTHOM MJIOTHOCTHIO CBSI3aHHBIX 3apsI/I0B.
43. Tepema I'aycca 115t BEKTOpa HANPSXKEHHOCTH AJIEKTPUYECKOTO TTOJIS.

44, Pabora cun anekrpocratuyeckoro nois. L{upkynsuus BekTopa HanpsKEHHOCTH

OJICKTPHUYCCKOI'O I10JIA.

45.

OHeprus MEeKTPUYECKOro nosst. [II0THOCTh SHEPruu 3IEKTPUUECKOro MOJIS.
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0) Kpurepnn oneHuBaHusi KOMIETEHIU (pPe3yJIbTATOB):

— YPOBEHb OCBOCHHMS 00YJAIOMINMCS MaTepHaa, MpeJyCMOTPEHHOTO y4eOHOI TpOrpaMMoN;

— YMeHHE 00y4aroIerocsi HCIojib30BaTh TECOPETUYECKUE 3HAHUS MIPH BHITIOJIHEHUH 3aJIaHH U 3a/1a4;
— 000CHOBAaHHOCTb, YETKOCTb, KPATKOCTh N3JI0KEHHSI OTBETA.

Onucanye MKaJbl OLlEHUBAHUSA

OTMeTKa «oTJIMYHO» (B 6aiax oT 27 1o 30) cTaBUTCS, €Clu:

— U3YYCHHBI MaTepHall H3JI0XKEH TOJIHO, OTIPE/ICICHHUS JaHbl BEPHO;

— OTBET IOKa3bIBACT NOHMMAaHNE MaTepUaa;

— o0y4arouiics MOKeT 000CHOBATh CBOM CYXKACHHUS, IPUMEHUTH 3HAHUS Ha MPAKTHKE, IPUBECTH
HE00XO0IMMBbIE IPUMEPHI, HE TOIBKO M0 YUCOHUKY M KOHCIIEKTY, HO U CAMOCTOSITEIbHO COCTABJICHHBIE.
OTMeTKa «xopomio» (B 6aiax ot 22 10 26) CTaBUTCS, €CIIU:

— U3YYCHHBIH MaTepHall H3JI0KEH JI0CTaTOYHO TOIHO;

— IIPY OTBETE JIOITYCKAIOTCS OINOKH, 3aMUHKH, KOTOPBIE 00Yy4YaIOIUIiiCS B COCTOSIHUN HCIPABUTh
CaMOCTOSITENILHO MTPH HABOSAIINX BOIPOCAX;

— o0Oyyaronuiics 3aTpyAHsETCS C OTBETaMHU Ha 1-2 JOTOIHUTEIBHBIX BOIIPOCA.

OTMeTKa «y10BJIETBOPUTEILHO» (B Oamiax ot 18 1o 21) craBures, ecinu:

— MaTepHal U3JI0KEH HEMOJIHO, C HETOYHOCTSIMU B OTPEICIICHUN TIOHSATUH WK (OPMYIHPOBKE
ONpEeACIICHUN;

— MaTepHa U3J1araeTcs HermocCIe10BaTeNbHO;

—00yJaroIuicst He MOXKET JOCTaTOYHO TITyOOKO M JIOKa3aTeIbHO 00OCHOBATH CBOU CY)KIICHHS U
NPUBECTH CBOH IPUMEPHI;

—Ha 50% J1ONOJHUTENBHBIX BOIPOCOB JaHbl HEBEPHBIE OTBETHI.

OTMeTKa «Hey/I0BJIeTBOPHUTEIbHOY (B 6ayutax ot 0 1o 17) craBuTcs, eciu:

— IIPU OTBETE OOHAPYKUBACTCS NIOJTHOE HE3HAHNE M HEMOHUMAaHNE U3y4aeMOro MaTepraa;

— MaTepHal U3JaraeTcsi HEyBEpeHHO, OECIOPSIOYHO;

— J1aHbl HEBEpPHBIE OTBETHI Oosiee yeM Ha 50% MOMOIHUTEIBHBIX BOPOCOB.

B) Onncanue MKaJbl OLlEHUBAHMS:

PeliTunroBbiii 6a/11 mo Ouenka no S-0anabHOM
AUCHUILINHE 32 cucreme
KOJIJIOKBHYM
27-30 OTan4HO
22 — 26 Xopouio
18-21 Y 10BIAETBOPUTETHHO
<17 HeynioBneTBOpUTENBHO

6.2.3. a) KonTposibHbIe pa00Thl, THIIOBbIC 32JaAHUA:

Konmponvnaa paboma Nel, munogwie 3a0anusa — oopazey:

Konumponvnas paboma Ne 3, munoeuvie 3a0auu - oopazey:

1. JIBa NpsAMONIMHENHBIX JUIMHHBIX IIPOBOIHUKA PACIOIO0KEHBI NAPAJUIETBHO APYT APYTY Ha
paccrosinuu d = 10 cm apyr ot apyra. [lo mpoBogHHKaM TEKYT TOKH

I1=5Awnl2=35 A B IpoTUBONOJOKHBIX HamnpasiaeHUsAX. Haiiaure uncinoBoe 3HaYeHNE U
HaIpaBJICHUE BEKTOpPa MHAYKIIMU B MarHMTHOTO MOJIsl B TOYKE, HAXOIAIIEICS HAa pacCTOSAHUM 11 =12 =
10 cM OT KaXk/10r0 IPOBOIHUKA.

2. DJIEKTPOH, UMEOIIHMii ckopocTh v = 8-108 cm/c, BieTaeT B 0IHOPOIHOE MATHUTHOE TIOJIE €
vnayknuer B = 3,14-1072 Ti nox yroiom o = 30° k Bektopy B. Onpenenute pamuyc R u mar h
BUHTOBOM JIMHUH, 110 KOTOPOH OY/IET ABUraThCs AIIEKTPOH.

3. Anba-yacTuia npoiuia ycKopsmoIyt pasHocts norenuuainos (U=14 B u Bierena B
CKpEIIeHHBIE MO MpsiMbIM yriaom dnekTpudeckoe (E=10 kB/m) u marautnoe (B=0,1 Tn) momns. Haiitu
OTHOILIEHHE 3apsi/ia allb(ha-yacTULbI K €€ Macce, €CIH, ABUrasiCh NEPIEHAUKYIIPHO OOOUM MOJISIM,
YaCTHUILIA HE UCIIBITHIBAECT OTKIIOHEHUH OT HNPSIMOJIMHENHON TPACKTOPHH.

4, B onHOpOAHOM MarHuTHOM MoJie, MHAYKIUA KoToporo B = 5 T, Bpamaercs cTep:KeHb JJIMHON
=1 M C MOCTOSIHHOH YTJ10BO# cKOpocThio ® = 20 paza/c. Och BpaleHus NepPIeHUKYISIpHA CTEPIKHIO,

15



MIPOXOJMT YEPE3 €ro KOHEIl U MapaielibHa CUIIOBBIM JJUHUAM MarHuTHoro nosist. Haitnure pazHocts
noTeHIanoB (¢p0 — ¢pc) , BOSHUKAIOMIYIO MKy KOHIITAMU CTEPKHS.

o. B ognopogHom maruutoctaTudeckom noiie ¢ uuaykiuei B = 0,1 Tin paBHomepHO BpamaeTcs
pamka, conepxamast N = 1000 ButkoB, ¢ yactoroii n = 10 I'u. ITnomaas pamku paBHa S = 150 cm?.
Omnpenenure MrHoBeHHOE 3HaUeHre DJ1C MHAYKIHH 1 € , COOTBETCTBYIOIIEE YIITy TOBOPOTA PAMKH 0L =
30°, e o — yroa Mexay Bektopamu B 1 n, a Takke MakcuMalibHOE U cpennee 3HaueHus D/1C 3a
MUHHUMAJIbHOE BPEMs T , B TEUEHHUE KOTOPOT0 MAarHUTHBIN MOTOK, IPOHU3BIBAIOLINNA PAMKY, U3MEHHUTCS
OT HYJIS 10 MAKCUMaJIbHOT'O 3HAYEHUS.

6. OnpenenuTh MarHUTHYIO MHAYKINIO B 110JIs, CO34aBa€MOI0 OTPE3KOM OECKOHEUHO JUIMHHOTO
IpSMOTO MPOBOJIA, B TOUKE, PABHOYAAJICHHOM OT KOHIIOB OTpe3Ka M HaxojswIelcs Ha paccTosHuu 0 =
20 cMm ot cepenunsbl ero. Cuna Toka I, Tekymiero mo nposoxay, paBHa 30 A, mymHa | oTpeska paBaa 60
CM.

7. [To mpoBOHKKY, COTHYTOMY B BHUJI€ KBaJIPATHOW paMKH CO CTOPOHOM miiuHOM a = 10 cMm, Teuer
ToK cwitoil | =5 A. Onpenenuts MarHUTHYIO UHAYKLKIO B 1ost B Touke, paBHOY/IaleHHOM OT BEPILNH
KBaJpaTa Ha PacCTOSIHUE, PABHOE JJIMHE €T0 CTOPOHBI.

8. HaiitT MarHuTHYI0 MHIYKIIHIO B IIEHTPE TOHKOT'O KOJIbIIA, IO KOTOPOMY UIeT ToK cuion [ =10
A. Pagnyc R komnbia paBeH 5 cM.
9. [To 0OMOTKE OYeHBb KOPOTKOM KaTylmku paguycoM R = 16 cm teuet Tok cuioii [= 5 A. Ckoibpko

BUTKOB N IPOBOJIOKM HAMOTAHO Ha KaTYIIKY, €CJIU HANPSHKEHHOCTh H MarHUTHOTO 10JIst B €€ LIEHTpe
pasHa 800 A/m?

10. ITo npsiMoMy O€CKOHEUHO ATMHHOMY IPOBOJHHUKY TeueT Tok cuiiort I = 50 A. Onpenenutsb
MAarHuTHYIO UHIAYKIUIO B B TOYKE, yIaJEHHON Ha pacCTOSTHUE I = 5 CM OT IIPOBOJIHUKA.
11. JIBa NIMHHBIX NapajulebHbIX IPUBOJIa HAXOAATCS HA PACCTOSIHUM I = 5 CM OJIUH OT APYroro.

[To mpoBOIaM TEKYT B IPOTUBOIIOJIOKHBIX HAMPABICHUSIX OJMHAKOBBIC TOKH criion [ = 10 A xaablid.
HaiiTi HanpsixkeHHOCTh H MarHUTHOTO TOJIS B TOUKE, HAXOsIIelcs Ha paccTosiHUM Il = 2 cM oT
OJIHOTO ¥ 2 = 3 CM OT JPyToro mpoBo/a.

12. Paccrosiaue d Mesxay IByMs JUTMHHBIME MapaJiIeIbHBIMU MIPOBOIAMH paBHO 5 cM. [To
MPOBOJIaM B OJTHOM HAIMPAaBIIEHUM TEKYT OJMHAKOBbIE TOKH cmiioi | = 30 A kaxxaerii. Haiitu
HANPSDKEHHOCTh H MarHUTHOTO TOJS B TOYKE, HAXOAAIIEHCS Ha paccTossHUU 'l =4 cM OT 0fHOTO U 12
=3 cM OT JIpyroro mpoBo/ia.

13. Ha paccrosauu r=10 HM OT TpaeKTOPUHU NPSIMOJIMHENHO ABUKYILIETOCA 3JIEKTPOHA
MaKCHUMaJIbHOE 3HaUeHHe MarHUTHOU MHAYKIMKu B=160 mxTn. OnpenenuTs CKOPOCTh V 3JIEKTPOHA.
14. Ha npoBosiounslii BUTOK paguycoM = 10 cM, TOMEIIEHHbIA MEXKIY MOTCAMU MAarHUTA,

JIEHCTBYET MAaKCUMAJIbHBIA MEXaHUYECKU MOMEHT Mmax =6.5 MkH. Cuiia Toka | B BuTKe paBHa 2 A.
OnpenenuTs MarHUTHYIO MHAYKIHIO B nomns mexay nomtocaMu Maraura. JlelicTBueM MarHUTHOTO
noJist 3eMJIu IpeHeOpeyb.

15. ITo ToHkOMy IpoBOAY B BUAE Koabla paguycoMm R =20 cm teder Tok cuitoit I =100 A.
[TeprieH IUKYJISAPHO MIOCKOCTH KOJIbIIa BO30YKAEHO OJTHOPOJAHOE MATHUTHOE MOJIe C UHIYKIUeH B =
20 mTn. Haiitu cuny F, pacTaruBaroiyro Kojblio.

16. [To nByM mapansienbHbIM IPSIMbBIM IPOBOaM JAJIUHON | = 2,5 M Kax/1bIil, HAXOAAIINUMCS Ha
paccrostauu d = 20 cM ApyT OT Apyra, TeKyT OAMHAKOBBIE TOKU CHiIOH [ = 1 KA. Beranciuth cuiry
B3aMMOJICHCTBHS TOKOB.

0) Kpurepun oneHuBaHUA KOMIIETeHUMH (Pe3yJIbTATOB):
Kputepun v mkaa oneHuBaHusI

Ouenka Kpurtepumn oneHKku
OTangHo — pelleHnH 3aJaHuil U3JI05KEHBI TIOJIHO;
C 27 no 30 damoB — OTBET MOKAa3bIBAET IOHUMaHUE MAaTepHaa;

— IIPUBEJICHBI BEPHO PEILICHUS BCEX 3aJaHUM, TOIIyCKAIOTCs
HE3HAYHTEIIbHBIC apU(PMETHUECKUE OIIHOKH.

Xopo1io — NPUBE/ICHHBIE PEIICHUS 331aHUI U3JI05KEH 1I0CTaTOYHO MOJIHO;
¢ 22 no 26 GayoB — MPHU KOJIMYECTBEHHOM OLIEHKE JOMYCKAIOTCS apuMETHIECKHE
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OIIIMOKH,

— IpUBEJIeHbI BepHbIe peieHus Ha Oosiee uem 80% 3amaHuil.

y,I[OBJ'IeTBOpI/ITeJ'IBHO

¢ 18 no 21 6ammoB

peuieHusl.

— peleHus 3aJaHuil N3JI0KEHbI HEMOIHO, C HETOYHOCTSIMU B
OTIpeIeICHUH TTOHITUH WU (POPMYIUPOBKE OIpEIeICHUH;
— Ha 30-40% 3aanuii JaHbl HEBEPHBIE OTBETHI U MPUBECHBI HEBEPHBIC

HeynosnersopurensHo

¢ 0 o 17 6aioB

— MIpU peIICHUN 3a/laHNi 00OHAPYKUBACTCS MOJTHOE HE3HAHUE U
HETIOHMMaHHE U3y4aeMOT0 MaTepHaa;
— MPUBE/ICHO HEBEpHOE petieHue donee ueM 50% 3amaHuid.

B) OnucaHue MKaJdbl OLIECHUBAHUSA:

PeiiTHHTOBLIN 0211 IO OneHka o 5-6aJJbpHoOMI
AUCHUILIMHE 32 cucTeMe
KOHTPOJILHYIO
27-30 OTiauuHO
22 — 26 Xopo1io
18 -21 Y 10BII€TBOPUTEIIHHO
<17 HeynoBnerBoputesbHO

6.2.4. JJabopaTtopHbie pabOThI
a) TUIOBBIE J1a0OpaTOpPHBIE Pa0OTHI

OIITUKA

KOFepCHTHOCTB CBCTA.

Wzyuenne naTEpdEepeHLINH C TOMOIIBI0 Ounipu3Mbl PpeHerst.

Wzyuenne nHTEp)EpPEHIINH CBETA IPU OTPAKEHUH OT TOHKHX IJICHOK.

Jwndpakums cBeta Ha 0JTHOW U IBYX HIEIISX.

HOqueHHe 1 UCCJICJOBAHUEC MOJIAPHU30BAHHOTO CBETA.

BpameHI/Ie TIJIOCKOCTH OJISIpU3allvin.

WnTepdepennus moispru30BaHHOTO CBETA.

MeTOoJIoM nHTepdhepeHuu (3epkaiio DpeHerns)

Ompenenenye JJIMHBI BOJHBI U3TYUYCHIS TeIUi-HEOHOBOTO JIa3epa

Judpakius cBeTa Ha I, MPENSITCTBUU, KPYTJIOM OTBEPCTHH.

Hudpaknmst Ha TBOMHOM SN U HA HECKOIBKUX TIETISIX.

0) [TokazaTenu U KpUTEPUU OLICHKHU BBITIOJHEHHUS U CAa4M JJaOOPATOPHBIX PadoT:

IMoxka3zarenu Kpurepuu ouenku banisl
OIIEHKH (max)
1. BeimmosHeHnue - JIOITYCK 10 BBITIOJTHEHUS PAOOTHI; 30
BCEX - ymeHue padoTaTh ¢ npudopamu;
71a00paTOPHBIX - YMEHHE KOPPEKTHO (PUKCHPOBATH MTOKA3aHUS
pabot puoOpOB;
- YMEHUE NPaBUIbHO OPOPMIIATH U 3aHOCUTD
MOKa3aHus B 1a00paTOPHBIN KypHAJL.
2. Cobmronenue - IpaBUWJIbHOE O(hopMIIEHHE BBOIHOM YaCTH OTYETA; 30

17



TpeOOBaHMIT K
oopmiieHunto
OTYEeTa IO
1abopaTopHOI
pabote

- IpaBUWJIbHOE O(hOpMIIEHUE PACUETHOM YacTH
OTYETA,

- YeTKas U MpaBujbHas GOpMyITUPOBKA BEIBOAA
MCXO/JS U3 IOJyYECHHBIX PE3YIIbTATOB;

- TPAaMOTHOCTbB Y KYJIbTypa U3JI0KEHUS;

- BJIaJICHUE TEPMUHOJIOTUEN U TOHATUINHBIM
annapaTtom npoOIeMsbl.

3.0T1BeTHI HA
KOHTPOJIbHBIE
BOITPOCHI

- TPaMOTHO U BEpHO c(POPMYIIMPOBAHBI OTBETHI HA
KOHTPOJIbHBIE BOIIPOCHI.

40

B) OIMNCAaHUC IIKaJbl ONCHUBAHWA:

HToroBblii peiiTHHIOBBII Ounenka no 5-6a/1bHOI
0aJ1J1 O AUCHHUILIHHE cucreme
90 - 100 OT1imyHO
75— 89 Xoporo
60— 74 Y 10BIIETBOPUTEIHHO
<60 HeynoBaeTBOpUTENbHO

6.3. Memoouueckue mamepuansl, onpeoensarouue nPoueodypsvl OYeHUBAHUA 3HAHUIL,
YMeHUil, HABbIKO6 U (unu) onvima OeameabHOCmU, XAPAKMEPUYIOUWUX IMansl
dopmuposanua komnemenyui

Hrorosas omenka 60 0OamioB MakcMMaldbHO 3a padotry B cemectpe u 40 OamioB
MaKCHUMaJIbHO Ha dK3aMeHe.

3a paboTy B cemecTpe MOXXHO Moiayuuth 30 OamnoB 3a KoJulokBUyM u 30 OassioB 3a
KOHTPOJIbHYIO padoTy.

Bua xontposs JTtan peiiTHHIOBOI cucTeMbl OLlEeHOYHOE baan
CpencTBo Munumym Makcumym
1 cemecmp
Texymmit KonTtposabHas Touka Ne 1
KOJUTOKBHYM 18 30
KonTpoJbHas Touka Ne 2
KonrtposnbHas padorta 18 30
ITpoMeKyTOUHBII IK3aMeH 24 40
OUIeTHI
NTOI'O no aucuuiinHe 60 100
Bua koHTpoJIs Oran bann
PENUTHUHTOBO
W CUCTEMBI
OneHouHOE
CPEICTBO
MunumMym Maxkcumym
2 cemecmp
Texymmit KontpoJsbHas Touka Ne 1
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KOJUTOKBHYM 18 30
KonTpoJsbHasi Touka Ne 2
KonTponbnas pabora 18 30
IIpoMe:KyTOUYHBIH IK3aMeH 24 40
bunetsl
NUTOI'O no aucuuiinHe 60 100
Bua xonTpoJs JTan peMTHHroBOM crucrteMbl OUEHOYHOE Baun
CPEACTBO Munumym Makcumym
3 cemecmp
Texymmii KonTposbHas Touka Ne 1
KOJUIOKBUYM 18 30
KonTposbHas Touka Ne 2
KonTponbHas padoTa 18 30
ITpoMe:KyTOUHBII JK3aMeH 24 40
bunersl
HUTOI'O no aucuuiinHe 60 100
Bua xontposs JTan peiiTHHIOBOI cucTeMbl OLeHOYHOE baan
Cpeacrso Munumym Maxkcumym
4 cemecmp
Texkymmit KonTtpouabHas Touka Ne 1
KOJIJIOKBHYM 18 30
KouTtpoJsbHas Touka Ne 2
KontposbHas padota 18 30
IIpoMe:KyTOYHBII JK3aMeH 24 40
OMJIeTHI
HUTOTI'O no gucuumninze 60 100

[Ikana mepecuyera UTOTOBOTO PEUTHUHIOBOTO Oayjia B OLEHKY MO 5-0aTbHOM cucTeMe

HToroBblii peiiTHHIOBBII Ouenka no S-0anabHOMI
0aJL1 0 TN CHUILTHHE CHCTEeMe
90 - 100 OTANYHO
75-89 Xoporo
60 - 74 VY 10BIETBOPUTETBHO
<60 HeynoBiaeTBOpUTENBEHO

7. IlepeyeHb OCHOBHOM W JONMOJHUTEJIbHOM Y4eOHOH JIMTEPATYpPbl, HEOOXOAUMOM
JJ151 OCBOEHUA TUCHMILINHBI
DJIeKTPOMATHETU3M
OcHoBHas
1. Hponos U.E. 3anauu no obieit pusuke, "JIabopaTopus 3Hanuit" (panee
"BUHOM. JIa6opatopus 3nanuii"), 2010-2014. (69 »x3. , 9bC Jlans,
http://e.lanbook.com/)
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2. Uponos N.E. Dnekrpomarneruzm. OcHOBHBIE 3aK0HBI, "JlabopaTtopust 3HaHMiT"
(panee "BMHOM. Jlabopatopust 3nanuii"), 2012-2013. (50 3k3., ObC Jlans,
http://e.lanbook.com/)

3. CasenbeB U.B. Kypc o6mieit ¢pusuku. B 3-x 11. T.2. DnekTpudectBo u
MaraetusM. Boaael. Onrtuka, Jlans, 2011. (9 3x3.,9BC Jlans, http://e.lanbook.com/)
4, CagenneB U.B. Kypc o6mieit pusuku. B 5-u 1. Tom 2. DnekTprudecTBo U

maraetusm, Jlaus, 2011. (3BC Jlaus, http://e.lanbook.com/)

I[OHOHHHTGHBH&H

S. Cusyxun JI.B. O6muii kypc ¢pusuku. Tom 3. DnexrpuuectBo, Puzmariurt, 2009.
(OBC Jlans, http://e.lanbook.com/)

6. N.B.CagenbeB. Kypc o6mieit pusuku. Kuura 3. M, ACT, 2003. (200 3k3.)

8. Ilepeuyensn

pecypcoB  MHGPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHON  CeTH

«AuTepHer» (majsee — cerb «MHTepHET»), HEOOXOAMMBIX [JIsi OCBOECHHS

AUCIUILIHHDBI

WNuTepHeT — caiiT «B moMolib CTyIeHTaM, U3y4aroluM (PU3nuKy»
(http://www.iatephysics.narod.ru)

9. MeToanuyecKkue yKazaHusi 1Jisi 00y4ar0mUXCsl 10 OCBOEHUIO TUCHUIIIHHBI

Bun yueOHbIX
3aHSATUH

OpFaHI/ISaHI/IH ACATCIbHOCTH CTYACHTA

Jleknus

Hanucanue KOHCIIEKTa JICKIIUM: KpaTKo, CXEMaTHU4HO,
MOCJIEIOBATENbHO (PUKCUPOBATh OCHOBHBIE TMOJOKEHHUS, BBIBOJBI,
bopMyIMpOBKH, 0000IIEHHS; TOMEYATh BaXKHbIE MBICIIH, BBIICIAThH
KJIFOUEBBIE CIJIOBA, TEpMUHBI. [IpoBepka TEpMHHOB, TOHATHH C
IIOMOUIBI0  DHUMKIOINEIWW,  CJIOBape,  CIPAaBOYHUKOB  C
BBINMCBHIBAHUEM TOJKOBaHUM B TeTpaab. OO003HAYUTH BOIPOCHI,
TEPMHUHBI, MATEPUAJI, KOTOPHIN BBI3BIBAECT TPYAHOCTH, IIOMETUTH U
MONBITATBCS HAWTH OTBET B PEKOMEHAyeMOW nuteparype. Ecim
CaMOCTOSITENIHO HE YJaeTcs pa3o0paThCsi B MaTepuaie, Heo0X0IuMO
chopMynupoBaTh ~ BOMPOC W  334aTh  MPENOJaBaTeNl0  Ha
KOHCYJIbTAllMM, Ha IPAKTUYECKOM 3aHSTHH.

[IpakTnueckue
3aHATUA

IIpopaboTka paboueii mporpaMMsbl, yaelsisi 0c000€ BHUMAaHUE LEIIsIM
M 3aJadaM, CTPYKTYype MW COJCPKAHUIO  JUCHUIUIMHBI.
KoncnektrpoBaHue MCTOYHUKOB. PaboTa ¢ KOHCIEKTOM JICKIIWM,
MOJArOTOBKA OTBETOB K KOHTPOJIBHBIM BOIPOCAM, MPOCMOTP
pEKOMEHAYeMOM JuTepaTypbl. PereHue pacdeTHO-rpaduuecKux
3aJJaHUI, pEIIEHUE 3a1a4 110 aJTOPUTMY U IP.

KonTtponpHas
pabota

3HAKOMCTBO C OCHOBHOH M JIONOJIHUTEIBbHOM JINTEPATypOil, BKIIOYast
CHpaBOYHBIE U3/IaHUs, 3apyOeKHbIE HCTOYHUKH, KOHCTIEKT OCHOBHBIX
MOJIO’KEHUH, TEPMUHOB, CBEJICHUH, TPEOYIOIIUXCS JIJIsl 3aIIOMUHAHUS
Y SIBJBSIIOINAXCS OCHOBOIIOJATraloOIMU B 9TOU TEME.
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Komnoksuym PaboTa ¢ KOHCTIEKTOM JIEKITUH, TTOJITOTOBKA OTBETOB K KOHTPOJIHHBIM
BOIIPOCAM.

[TogrotoBka k. |[Ilpy  moaroToBKE K  3K3aMeHY  (3a4eTy)  HEO0OXOIUMO

AK3aMEHY OpPUEHTUPOBATHCSI HA  KOHCIIEKTHI  JIEKIIMHA, PEKOMEHIYEMYIO
JIUTEPATYPY.

10. IlepeyeHb  WHMOPMAIMOHHBIX  TEXHOJIOTHIl, HMCIOJb3yeMbIX  NpPH
OCYIIeCTBJICHMH 00pa30BaTEeILHOIO0 MPOLECcca M0 JUCHHUILINHE, BKJIKYAs NepevyeHb
NPOrpaMMHOro odecreyeHusi 1 UHGPOPMANMOHHBIX CIPABOYHBIX cHCTeM (TpH

He00XO0IUMOCTH)

1. UreHune JIeKIUI ¢ UCOJIb30BAHUEM CIANI-IPE3CHTAUN

2. [TpoBepka moManTHUX 3aJaHUN U KOHCYIbTUPOBAHHUE ITOCPEICTBOM AIICKTPOHHOMN
ITOYTHI.

3. HNHTepakTHBHOE OOIIICHHE C TIOMOIIBIO 3/TIOUTHI WiIH SKype.

11. Onucanue MaTepHUAJIbLHO-TeXHUYECKOM 0a3bl, Heo0X0AuMOo IS
OCYIIECTBJIEHUS 00Pa30BaTeJIbLHOI0 MPOIecca MO TUCHHUILINHE

1. AyAUTOPHBIN (POH]T UHCTUTYTA

2. VYyebnas nadoparopust "IIEKTPUUECTBO U MarHeTU3M"

3. bubnuoteunsrit GoHI UHCTUTYTA

12. Nnble cBeieHnsi M (MJIM) MaTePUAJIbI

12.1. Ilepeuens obpazoeamebHblX MEXHON02UIL, UCNOTIBIYEMbIX NPU OCYULECI 8JIEHUU
odpazosamenvno2o npoyecca no OUCYUNIUHE

Yacos B uHTepakTUBHOM opme — 40.

12.2. @opmul opzanuzauyuu camocmoamenvHoil padomol ooyuawuwuxca (memol,
6bIHOCUMbBIE O CAMOCHIOAMEIbHO20 U3YYEHUA; 60NPOCHL 0714 CAMOKOHMPOJIA;

munoevle 3a0anHus 0111 CAMONPOBEPKU
Tpemuii cemecmp
1. MarsuTHOE TOJie CO3[aHO ABYMsI MapaJUICIbHBIMUA JJTHHHBIMH TPOBOTHUKAMH C TokaMu |1 m Iy,
PacmoIOKEHHBIMI TEPIIEHAUKYISIPHO TUIOCKOCTH ueprexa. Ecmu 11 = 2l To Bekrop §§ UHIYKIUU
PE3YNBTUPYIOLIETO MOJIA B TOUKE A HaNpaBieH
o 2 >

i a a

2. Ha pucyHke nM300pa)XeHBI CEUeHHS JIBYX MapaUICIbHBIX MPSIMOJIWHEHHBIX JUIMHHBIX MPOBOJHUKOB C
MIPOTHUBOIIOJIOKHO HAIIPABJIEHHBIMU TOKaMH, nmpudeM |1 = 2o, UHIyKIus pe3yabTUPYIOIIero MarHUTHOTO OIS
paBHa HYJIIO B TOYKE WHTEpBaIa

LN
O
a b

&

=] =)
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3. Ha pucynke u300pakeHbl CEUCHHS YETHIPEX MapaJUICIbHBIX MPIMOIUHEHHBIX
JUTMHHBIX TIPOBOJAHMKOB, pACIIOJIOKEHHBIX B BEpIIMHAaX KBajpara. Jlms Bcex
MIPUBEJICHHBIX CIy4YaeB yKa3aTh HaIlpaBieHHE BEKTOpa MAarHWTHOW WHAyKIMH B
PE3YIBTUPYIOLIETO0 MATHUTHOTO MOJISI B TOUKE A, pacloioKEHHOU B LICHTPE KBaIpara.

4,  ]JIBa KpyTrOBBIX BHTKaA PacCMOJIOKECHBI BO B3aHUMHO IEPICHINUKYISIPHBIX IIOCKOCTIX
TaK, 9YTO MX LICHTPHI COBMAJAIOT. MHAYKIIUS MarHUTHOTO IOJS, CO3JaBaeéMOro MajbIM
BUTKOM B Touke O paBHa 0.2 Tin. HaliTn MHIYKITHIO PE3yIbTUPYIOMIETO MAarHUTHOTO TTIOJISI
B DTOH TOUYKE.

5. JlBa 3apsna (i ¥ (2 ABWXKYTCA NMapajuIeIbHO IPYT YTy Ha PacCTOSIHUU i
I Apyr OT Japyra. YKa3aTb HallpaBJI€HUE MAarHUTHOM COCTAaBIAIOLLEH CHIIBI, L \ I1
JENCTBYIOIIEN Ha BTOPOM 3apsi/l CO CTOPOHBI IIEPBOTO 3aps/ia. @ —O—,

6. JIBe oaMHAKOBBIC paJMOMauThl, YAaJieHHbIE APYyr OT Apyra Ha paccrosHue d =400 M, pabortaror
curdazno Ha yactote v =1.5 MI'u. B kakux HanpaBieHusx OyIyT HAOMIOAATHCS MAKCUMYMBI U3JTy4eHHsI?

7. Cua Toka B IPOBOASAIIEM KPyrOBOM KOHTYpe ¢ MHAYKTUBHOCTBIO (.1 ['H 3aBUCHT OT BpEMEHH 110 3aKOHY
| =2+ 0.3t A. Haiitu abcomotayto Benmunny I/1C caMOWHIYKIAH.

8. Uemy paBHaA HANPSHKEHHOCTH JICKTPUUYECKOTO MOJisi E. cOOOMIAOIIEro 3IEKTPOHY ycKopeHue a=9.8

M/c?.

9.  3apspkeHHas 4YacTHIlA, BJIETEBIIAas B IOCTOSHHOE OJHOPOJHOE MAarHUTHOE IIOJIE MEPIEHAMKYISPHO
CWJIOBBIM JIMHMSIM, ABMIKETCSI B HEM IO YCTAHOBUBIIEHCS TPaeKTOPHUU. B HEKOTOPBI MOMEHT MHIYKIUS OIS
HAaYMHAET YBEINYMBAThLCS. B pe3ysbrare MOAYJb CKOPOCTH YaCTHUIIb

10. OreHuTs OTHOIIECHUE DIIEKTPUICCKON M MArHUTHOM CHUT F, / F,, JIEVCTBYIOILIUX Ha 3apsii B M10JI€ BOJIHBIL.

Ckopocts 3apsna VU C.

11. Yacruna, umerommas 3apsa du maccy M, aBrkeTcs B 0JHOPOJHOM MardHUTHOM TI0JI€ MHAYKIMU B .
Cxopocts yactuis! V neprenaukyisipaa B . Haiitu pamiyc okpykHOCTH R , 110 KOTOPOI JABMXKETCS 4aCTUIIA
B PENSTUBUCTCKOM CITydae.

12. Yacruna, umeromas 3apsa 9 u maccy M| nBumkercs B 0JHOPOIHOM MarHUTHOM TIOJ€ MHIYKIUH B .
Cxopocts yactuipl V neprnenaukyispua B . Haiitu nepuon T ee oOpaliieHus B PEISTHBHCTCKOM CITydae.

12.3. Kpamkuit mepmunoiocuueckuil cioeaps

HpI/IBC,IIeH MNEPEUCHb OCHOBHBIX TCPMHUHOB, 3HAHUC KOTOPBIX H€06XOI[I/IMO JIIA
YCIICHIHOI'0 U3YUCHHA BOIIPOCOB IMPOIrpaMmMbl IO AUCHHUIIIINHE «CDI/IBI/IKa», (pa3zxeﬂ
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«DIIEKTPOMATHETU3M)

JJIEeKTPOMATHETU3M
Bektopom YmoBa-IloiiHTMHIa Ha3bIBACTCS BEKTOP P IUIOTHOCTH MOTOKA 371€KTPOMArHUTHOM
JHEPruy, IEPEHOCUMOM 2JIEKTPOMarHUTHOM BOJIHONW. MOysb 3TOr0 BEKTOpa PaBEH SHEPIUH,
TIEPEHOCHMOM BOJIHOM B OJJHY CEKYHJIy YEPE3 IUIOMIAAKY | M2, pacloNOKEHHYHO TIEPIEHTUKYIAPHO
HAIPAaBJICHUIO PACIIPOCTpaHEeHUs BOIHbI. HanpasieH BekTop P B cTOpOHY pacnpocTpaHEeHUs BOJIHBL.
BuxpeBsble Jj1eKTpUYECKHE TOKH - HHIYKIIMOHHBIE TOKH, BOSHUKAIOLIUE B CIJIOLIHBIX POBOIHUKAX,
HaXOJALIMXCs B IEPEMEHHOM MarHUTHOM 1ojie. lHoraa ¢ HuMu 60proTes A1 yMEHbILIEHHs T0TEPh
(HampuMep, CepACYHUKH TpaHC(HOPMATOPOB HAOMPAIOT U3 OTACIBHBIX IUTACTHH), & UHOT/AA
UCIOJB3YIOT B METAITYPTUU M MAIIMHOCTPOEHHUH (MHIYKIIMOHHBIE [1€4H IS TJIABKU METaJIOB,
3aKaJIKU CTaJH, CBApKH U 11p.). ['aibBaHUYeCKHIi 3JIeMEHT - HICTOYHUK JIEKTPUUECKOr0 TOKa,
KOTOPBIN ITPH pa3psAc BBIACIACT JIEKTPUUECKYIO SHEPTHUIO 33 CYET IPOTEKAHUS MIEKTPOXUMUYECKUX
peaxumii. [IpuHIAN 1EeHCTBHS rajJbBaHUYECKOTO 2JIEMEHTAa OCHOBAH Ha SIBJICHUU B3aUMOJCUCTBUSA
MeTaJljia ¢ MEKTPOIUTOM, IPUBOASALLEM Y BOSHUKHOBEHHUIO B 3aMKHYTOH LIENH 3JIEKTPUYECKOTO TOKA.
O/1C ranbpBaHUYECKOT0 3JEMEHTA 3aBUCUT OT MaTepHalia 3JIeKTPOJIOB U COCTaBa 3JIEKTPOJIMTA.
JlnamMarHeTu3MoM Ha3bIBAaeTCs CBOMCTBO BELIECTB (IMaMarHeTUKOB) HAMAarHUYMBAThCS HABCTPEUy
CUJIOBBIM JIMHUSM JEUCTBYIOIIETO Ha HErO BHEIIHETO MarHUTHOIO noJist. C TOUKH 3peHus
3JIEKTPOHHON TEOPUU JAUAMarHeTU3M OOBACHIETCS 3aKOHOM 3JIEKTPOMArHUTHOM HHAYKIIUH U
npasuiioM Jlenna. /luamarueTuku — clabOMarHUTHBIE BEILIECTBA. J{uaMarneTusm — yHUBEpCaIbHOE
CBOWCTBO BCEX BEIIECTB, OJJHAKO B PsAJI€ CIIy4aeB OHO MepeKphIBaeTcs 0oJiee CUIIbHBIM Mapa- U
(dbeppoMarHeTu3MOM.
JMdJaeKTpHK - BELIECTBO, 001aJatoIIee HU3KOM yIeIbHOM 3JIEKTPHUECKON TPOBOIUMOCTBIO.
W neanbHblil TU3JIEKTPUK BOOOIIE HE IPOBOAUT TOK, €0 IIPOBOAMMOCTD paBHA HYI0. K nuanekrpukam
OTHOCSTCS MIbE303JIEKTPUKHU, CETHETONIEKTPUKH, IEKTPETHI U AP.
Moasipuzanus P (351eKTpuYeCcKuil IUMOJIbHBII MOMEHT €IMHUIBI 00beMa) MPSMO MPONOPLHUOHAIIbHA
HanpspKEHHOCTH 3JekTpudeckoro noiist E: P = keoE. Koadunuent nponopiinoHanbHOCTH K U €CTh
JTURJIEKTPUYECKasi BOCIIPUUMYKUBOCTD. 37I€Ch £0— AJIEKTPUUYECKasi TOCTOSIHHASL.
JudjiekTpuyeckasi IPOHUIIAEMOCTDb € MOKA3bIBAET, BO CKOJIBKO pa3 HAIIPSKEHHOCTD
ANEKTPOCTATUYECKOIrO IOJIE B IUAJIEKTPUKE MEHBIIIE, YEM B BaKkyyMe. I XapaKTepUCTUKH T10JIS B
JUDJIEKTPUKE BBOIAT BCIIOMOTaTENIbHYIO BEJIMUMHY — dJIEKTpUYecKoe cmenienue: D = goeE.
JloMeHaMM Ha3BIBAIOT 00JIACTH CIIOHTAHHOM (CaMOMPOU3BOJILHON) HAMAarHUYEHHOCTH B
deppomarnetuke. Pazmepsl tomeHoB nopsaka 1 Mmxm. Cm. Takke DeppoMarHeTusm.
Jlyroii Ha3bIBaeTCs pa3ps/l B ra3e, MPOUCXOIAIIMNA TPU aTMOCHEPHOM JIaBICHUU U
COIPOBOKAAIOIINICA OYEHb BEICOKON TemnepaTypoil. [Ipu 3ToM HanpskeHre Ha 2JIeKTpoax
cocrasisieT 30-40 B, a Tok — gecsaTku win cotHu amnep. OAHO U3 BaXHEHIINX TPUMEHEHUH TyTH —
JyroBasi cBapKa U pe3Ka METaJIJIOB.
3axoH AMIepa yCTaHaBIIMBAET CBS3b CHJIBI, IEUCTBYIONIEH HA IPOBOJHHUK C TOKOM B MAarHUTHOM
noJie, ¢ CUJIon Toka u nHAyKue MmarautHoro nofst: dF = IBdl sina, rae [ — cuna Toka, B — unaykmms
MarHuTHOTO ToJisA, dl — mTrHa 3JIeMEeHTapHOTO yyacTka nmpoBoAHuKa. Hampasnenue Bektopa dF
OIIPEIENAETCS ¢ IOMOILBIO IIPABUIIA JIEBON PYKH.
3akon buo-Casapa-Jlanyaca 1no3BoJisieT pacCUuTaTh HAIPSHXKEHHOCTh MAarHUTHOT'O TIOJISl TOKA JIH000MH
KOH(UTrypaluy IyTeM HHTerpupoBanus Beipaxkenus: dH = I[dl, r]/4nr3, roe dH — HanpsskKeHHOCTH
MarHMTHOTO TOJIs, CO3/IaBaeMOro 37eMeHToM Toka dl, r — paanyc-BeKTop, IPOBEACHHBIN OT JIEMEHTa
TOKa B TOYKY, B KOTOPOM pacCUYUTHIBAETCS HAIIPSKEHHOCTD OJIA.
3akon KyJioHa - OCHOBHOH 3aKOH 3JIEKTPOCTATUKHU, BBIPAXKAIOIINUN 3aBUCUMOCTb CHJIBI
B3aMMOJICHCTBUS IBYX HEMOJBHKHBIX TOUEUHBIX 3apA0B OT PACCTOSHUS MeX 1y HUMHU. [[Ba
HEMOJIBUKHBIX TOYEUHBIX 3apsa B3aUMOJEHCTBYIOT C CHJION MPSMO MPONOPLHOHATBHON
IPOM3BEACHUIO BEJIMYMH ITHUX 3apsAJI0B U 0OOPaTHO MPONOPLUOHAIBHOM KBaIpaTy PacCTOSHUSA MEXKIY
HUMHU U 3aBUCSIIEH OT JUAIEKTPUUECKON IPOHUIIAEMOCTH CPEbl, B KOTOPOH HAXOIATCS 3apsiibl
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(Kynon, 1785). 3akon KyioHa moarsepkaaeTcst ONbITOM BIUIOTh JI0 pacCTOSHUM nopsiaka 107° m
(pa3mepsl sipa aToma).

3akon /Ixkoynas-JleHuna 1103B0Js€T HAUTU KOJIMYECTBO TEIIOTHI, BBIACISIONIEECS B IPOBOJHUKE IIPU
MIPOTEKAHUU AIEKTPUUECKOr0 TOKA: KOJIMYECTBO TEIJIOTHI IPSIMO MPONOPLUHUOHAIBHO KBAAPATY CUIIbI
TOKA, COIPOTUBJICHHUIO IPOBOJIHUKA U BPEMEHM ITPOTEKAHUSI TOKA.

3akon Oma /151 y4acTKa 1elHu CB3bIBACT CUILY TOKA C PA3HOCTBHIO IIOTEHIIMAIOB HA KOHLAX
MIPOBOIHHKA M COMPOTHBIICHUEM TpoBOoAHMKA: | = (p1 — ¢2)/R. 3akon OmMa ajis 3aMKHYTOM (TTOTHOM )
LENU CBSA3BIBACT AJICKTPOABIKYIIYIO CHITY HICTOYHHKA C MOJHBIM cornipotuBieHuem nemnu: [ = E/(Ry +
Ro). 3necs Ry 1 Ro— cOOTBETCTBEHHO CONMPOTUBIICEHUE HArPY3KU U BHYTPEHHEE COITPOTUBIICHUE
MCTOYHUKA.

3aKOH, CBA3BIBAIOUIMN HUPKYJIALMIO BEKTOPA HAIPSHKEHHOCTH MATHUTHOTI'O TOJIS C TOKOM,
OXBaTBHIBAEMBIM KOHTYPOM MHTETpUpOBaHUs. B 000011IeHHOM BH/I€ 3aKOH TOJHOTO TOKA BXOJUT B
cucTemMy ypaBHeHU MakcBeiuia.

3aKoH COXpaHeHHs YJIEKTPHYECKOTo 3apsia - GU3NIECKUd 3aKOH, B COOTBETCTBUH C KOTOPHIM B
3aMKHYTOM CHCTEME B3aUMOJICHCTBYIOIIMX TeJl anredpandeckas CyMMa 3JIEKTPUUYECKUX 3apsI0B
(TIOTTHBIN SJIEKTPUUYECKUM 3apsiT) OCTACTCS] HEM3MEHHOM MPU BCEX B3aMMOICHCTBUSIX.

3aK0H 3JIEKTPOMATHUTHON MHAYKIUH - DJ{C MHAYKIMHU B 3aMKHYTOM KOHTYPE IIPAMO
IPONOPLUOHANIEHA CKOPOCTU U3MEHEHHS MarHUTHOT'O TIOTOKA Y€PE3 NOBEPXHOCTh, OTPAHUYEHHYIO
KOHTYPOM. DJIEKTPOHHBIN MEXaHU3M 3aKOHA 3JIEKTPOMArHUTHOW UHJYKLIUUA COCTOUT B TOM, YTO
NIEPEMEHHOE MAarHUTHOE 110JIE IOPOKAAET (MHAYLUPYET) BUXPEBOE MEKTPUUECKOE I10JIE C
3aMKHYTBIMH CUJIOBBIMU JIUHUAMU. OTKpBIT Papaneem (1831). B 06061menHOM Buie 3aKOH BXOAUT B
CUCTEMY ypaBHEHMI Makcaeinia.

3oHHAas Teopusi TBEPAOIo Tejia — KBAHTOBAsI TEOPUsl YHEPTETUYECKOIO CIIEKTPA IEKTPOHOB B
kpuctasuie. CorjaacHO 30HHOW TEOPHH 3TOT CHEKTP COCTOUT U3 YEPEeAYIOIIUXCS 30H (T10J10C)
pa3pelIeHHBIX U 3aIPEUICHHBIX SHEPTUil. 30HHAsI TEOPHUS XOPOIIO OOBICHSET Pl IBJICHUIA, B
YaCTHOCTH Pa3HbII MEXaHU3M AJIEKTPONPOBOIHOCTH METAIIOB, TUAJIEKTPUKOB U MOIYIIPOBOAHHUKOB.
NHaykTuBHOCTSD - pU3MUECKas BETUYNHA, XapaKTEePU3YIOIasi CBSA3b MEXK/Y CKOPOCTHIO U3MEHEHHUS
TOKa B MPOBOJAHUKE (KaTyIIKe) U Bo3HUKaromel mpu 3toM DJ]C camounaykumu. MHIyKTUBHOCTD
MPOBOAHMKA (KATYIIKH) 3aBUCUT OT €T0 pa3MepoB U (hOPMBI, YHCIIa BUTKOB, a TAK)Ke OT MaTepuana
MarHutonpoBoja. Enununeit unnykruBHoctu B CU siBnsercs 1 I'enpu.

NHayKUMOHHBII TOK - 2JIEKTPUYECKUN TOK, BOSHUKAIOIIMN B 3aMKHYTOM IPOBOJISAILIEM KOHTYpPE IIPH
M3MEHEHUHU NIOTOKAa MarHUTHOM MHIYKIIMH, IPOHU3BIBAIOLIETO 3TOT KOHTYp. BennunHa u HanpaBieHue
MHAYKIIMOHHOT'O TOKA OIIPEAEISAIOTCS 3aKOHOM 3JIEKTPOMAarHUTHONW MHAYKIIMU U 3aKOHOM OMa.
NHaykuus MATHUTHO MoJisA B — BEKTOpHas BeMYKMHA, U3MepsieMasi OTHOILIEHHEM MaKCUMaJIbHOTO
BpAIalOIero MOMEHTA, IEHCTBYIOLIETO Ha HEOOIBIION KOHTYpP C TOKOM B MarHUTHOM I0JI€ K
MarHUTHOMY MOMEHTY 3TOro KOHTypa. Hanpasnenue Bektopa B coBnanaer ¢ HanpaBieHuEM HOpMau
K KOHTYPY B COCTOSIHUU PaBHOBECHSI.

M cTOoYHMK TOKA - UCTOYHHK IEKTPUYECKOW SHEPTHH, B KOTOPOM JIEUCTBYIOT CTOPOHHHE CHJIBI,
pa3fesoIue MIEKTpUIecKre 3apsaapl. FICTOUHMK TOKa XapaKTepU3yeTCsl JEKTPOABUKYIIEH CUIION 1
BHYTPEHHUM COIPOTUBIIEHHEM. VICTOUHMKAaMU TOKa SIBJISIFOTCS TalbBAHUUECKHE AIIEMEHTHI,
AKKyMYJISITOPBI, MAIlIMHBI IOCTOSTHHOTO TOKA U JIP.

Kaaccuueckasi 21eKTPOAMHAMMKA - PA3/1ey 3JIEKTPOJUHAMUKY, pACCMATPUBAIOIINN N3MEHSIOIIEeCs
WIM CTAallMOHAPHOE AIEKTPOMArHUTHOE I10JI€ B HEMOJABUKHON cucteme orcuera. OCHOBY
KJIACCHUECKOM 3JIEKTPOIMHAMUKY COCTaBIISIOT ypaBHeHUs: MakcBeria.

KBaHTOBas 3JIEKTPOANHAMMKA - KBAHTOBAsI TEOPUS IEKTPOMArHUTHOrO 1noiist. M3ydaer
B3aMMOJICICTBHE MOJIS C 3apSKEHHBIMU YaCTULIAMHU.

KonedaTebHbIM KOHTYPOM Ha3bIBAETCS LEMb, COCTOALIAS U3 NapalIeIbHO BKIIOYEHHBIX KaTyIIKH
WHAYKTUBHOCTH U KOHJeHcaTopa. [Ipu pa3psie koHaeHcaTopa Ha KaTylIKy B KOHTYPE BOZHUKAIOT
3IIEKTPOMArHUTHbIE KOJIEOaHMsI, YaCTOTA KOTOPBIX 3aBUCHT OT EMKOCTH U MHAYKTUBHOCTH KOHTYDA.
KonaeHncarop - 371I€MEHT JIEKTPUYECKON LIeTH, TPEAHA3HAYEHHBIN JJI NCIIOIb30BaHMS €0 B
pa3IMYHBIX IEKTPO- U PAJUOTEXHUUECKHUX cxeMax. KoHaeHcaTop coCcTOUT U3 ABYX MJIM IPOBOJIHUKOB
(0OKJ1aI0K), pa3IeNIEHHBIX CIIOEM JAUAJIeKTprKa. TONIMUHA TUAIEKTPUKA OOBIYHO MaJia IO CPaBHEHHIO
C pa3MepaMu MPOBOJAHUKOB. B 3aBrcuMOCTH OT (hopMBI OOKIaI0K KOHCHCATOPHI OBIBAIOT MJIOCKHUE,
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MWIMHIpHYECKUe, chepudeckue u np. [lo Thmy nusnexTpuka pa3audaroT BO3IYIIHbIC, OyMaxHbIE,
CIIOJSIHBIE, KEPAMUYECKUE U ApP. KOHJAEHCATOPHI.

KoHTakTHO#H pa3HOCTHIO IOTEHIMAIOB HA3bIBAETCS PA3HOCTh [TOTEHILINAIOB, BO3HUKAOILAS IIPU
KOHTAaKT€ JIBYX Pa3HOPOAHBIX MeTauI0B. OTKPBLI SIBJICHUE UTAIBIHCKUN yaeHbI BombTa (1797).
Ko3dpunueHToM 3/1eKTPONPOBOTHOCTH Ha3bIBACTCS BEIMYMHA 00paTHAs yACIbHOMY
CONPOTHUBIICHHUIO.

MarHuTHOI BOCHPHHMYHBOCTBIO Ha3bIBACTCS KOA(PPHUIMEHT MPOMOPIIHOHAIBHOCTH ¥, B BEIPAKEHUU:
J=vH, rae J —namaruuuenHocts, H — HanpsikeHHOCTh MarHuTHOrO noJis. [ns qnuamaruetrkos <0,
Jutst mapamaraeTukoB }>0. s heppomaraernkos >>0. CM. Takxke MaraHuTHasi MPOHUIIAEMOCTb.
MAarHuTHOH TNOCTOSIHHOW HA3BIBACTCA pa3sMEPHBIH MHOXMTENb Ho = 47107 T'm/m, BXopdmmuii B
HEKOTOphIe (hopMyIbI AlleKTpoMarueTusMa (Hanpumep, B popmyny B = popH), 3anucannsie B cucreme
equnun CH.

MarHuTHO# NPOHUIIAEMOCTBIO [l HA3bIBACTCS BEIMYHMHA, I0KA3bIBAOILAsA, BO CKOJIBKO pa3 UHAYKIUS
MarHuTHO TOJIsl B MarHeTUKe OO0JIbIlle MHAYKIIMU B BaKkyyMe. MOXHO moka3arth, 4To L= 1+, rae y —
MarHuTHas BOCIIPUUMYHUBOCTb.

MarnuTHoe 1oJie — OJ{Ha U3 CTOPOH €IMHOr0 3JEKTPOMAarHUTHOI'O MOJIsl. MarHUTHOE 1OJIE CO3/1aeTCsl
JBUKYITUMECS 3apsiiaMy (TOKOM IPOBOJAUMOCTH) U IIEPEMEHHBIM AJIEKTPUYECKUM MOJIEM (TOKOM
cMelleHus). JleficTByeT MarHUTHOE T0JI€ TOJIBKO Ha JABMXKYIIHUECS 3apsbl.

MarHuTHBIM MOMEHTOM Ha3bIBA€TCSl BEKTOPHAs BEJIMUYMHA, MOLYJIb KOTOPOI paBeH MPOU3BEACHUIO
CHUJIBI DJIEKTPUYECKOI0 TOKa B KOHTYpE Ha ILIOIalb 00TeKaeMyto 3TuM TokoM. Hanpasnenue
MarHMUTHOTO MOMEHTA CBSI3aHO C HaIlpaBJICHHEM TOKa MPaBUIOM OypaByYHKa.

MaruuTHbIii OTOK (MM NOTOK BeKTopa B) — 310 noTok @ BEKTOpa MarHUTHOM MHIYKIIMM Yepe3
KaKyI0-T100 OBEpXHOCTh. B ciyuae oJHOpPOAHOTO MarHUTHOTO MOJSI U TJIOCKOM MOBepXHOCTH D =
BS cos 0, rae B — unayKuyst MarHuTHOIO MoJist, S — III0LIa b MOBEPXHOCTH, 0L — YTOJ MEXKIY
BEKTOPOM B 1 HOpMaJbio K TOBEPXHOCTH.

K MeTannam oTHOCSTCS BEILIECTBA, UMEIOIIME CBOOOAHBIE 3JIEKTPOHBI, T. €. BaJICHTHBIE 3JIEKTPOHBI,
OTOPBABILHECS OT CBOMX aTOMOB U MPUHAJIEKALME BCEMY KOJUIEKTUBY aTOMOB MeTajlia
(KOJUIEKTUBU3UPOBAHHBIE 3JIEKTPOHBI). C TOUKM 3peHUsI 30HHON TEOPUH TBEPAOIO TeJla MPU3HAKOM
MeTaslla ABJISIETCS HAIMYKE HE MOJHOCTHIO 3aII0JIHEHHOW 30HbI, KOTOpPasi HOCUT Ha3BaHUE 30HbI
IPOBOAMMOCTH.

HaMarHu4eHHOCTBIO Ha3bIBAETCS MATHUTHBIM MOMEHT €TUHUIIBI 00beMa MarHeTHKA.

HanpsizkeHue — TO k€ caMo€, YTO ¥ Pa3HOCTh OTEHIIUAJIOB.

HanpsizkeHHOCTHI0O MATHUTHOT'O MOJISI HA3bIBAETCS BCIIOMOTaTeNIbHAs BETUYMHA, XapaKTEPU3YIOILast
MarHUTHOE 110JI€ MAaKPOTOKOB.

HanpsikeHHOCTBb 3JIeKTPHUYEeCKOro MoJIs — CUJIOBAasl XapaKTEPUCTUKA 101, U3MEPSAETCS
OTHOIIICHUEM CHUJIBI, IEHCTBYIOIEH Ha MOJIOXKUTEIBHBIN MPOOHBIN 3apsl, K 3HAUSHHIO ATOTO 3apsija.

D XeHBaJIb 00HAPYKUI MATHUTHOE T10JIe TOKA CMEIICHHS: MAaTHUTHAS CTPENIKA, HaXOISAIIasICs
BOJIM3H IJIOCKOTO 3apsyKEHHOTO KOHEHCATOPa, OTKJIOHSIIACH OT CBOET0 IEPBOHAYATILHOTO
HalpaBJIeHUs NIpH pa3psizie KouaeHncaropa. Cp.: OnbIT Jpcreaa.

Ipcren 00HAPYKUIT MarHUTHOE TI0JIE TOKA MTPOBOAMMOCTH: MarHUTHas CTPEJIKa, pacloioKeHHas
BOJIM3U MPOBOJIHUKA C TOKOM, TMPY BKIFOUEHUH TOKA OTKJIOHSITACH OT HAIIPABJICHUS MATHUTHOTO
MepHIhaHa.

IMapamarsneTu3mMom Ha3bIBAaeTCS CBOMCTBO BEIECTB (MTapaMarHeTUKOB) HAMarHU4YMBaThCS B
HaIpaBJICHUN CUJIOBBIX JIMHUM BHEITHETO MAarHUTHOTO MOJIsl. ATOMBI MapaMarHeTHKOB UMEIOT
OTJIMYHBIN OT HYJIS MATHUTHBI MOMEHT U BEAyT ceOs B MArHUTHOM TIOJI€ TIOJJ0O0HO
MHUKPOCKOITMYECKIUM MarHUTHBIM CTPEJTKaM.

p-N-mepexooM Ha3bIBaeTCs 00JIACTh BOIM3HM KOHTAKTA ABYX MOJIYIPOBOJIHUKOB C Pa3HBIM TUIIOM
poBOAMMOCTH. BenencTBue pekoMOMHALINY ABIPOK U JIEKTPOHOB BOJIM3U KOHTAKTa 00pa3yercs
o0nacth, 00eTHEHHAs! HOCUTEIISIMU TOKA M Ha3bIBaeMasi 3auparoiuM cioeM. [1ockonbKy p-N-nepexo
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o01ajaeT 0JTHOCTOPOHHEH MPOBOAUMOCTBIO, TO OH MCIIONIB3YETCS /ISl BBIIPSAMIICHUSI IEPEMEHHOTO
TOKA HU3KOHM 4aCTOTHI U IETEKTUPOBAHUS PAINOCUTHAIIOB.

Mossipu3zanueid ANIJIEKTPUKA HA3bIBACTCS IPOLECC CMELIEHUS CBS3aHHBIX 3aps0B JUAJIEKTPUKA B
3JIEKTPUYECKOM T0JIe. B pe3ynbTaTe nojaspusanuy rpaHu AUJIEKTPUUYECKON IIIIaCTUHBL, TOMEIICHHON
B QJIEKTPUYECKOE 110JI€, OKa3bIBAIOTCS 3apsKEHHBIMU 3apsaMu IPOTUBOIIOJIOKHOIO 3HaKa.
IosIsipHBIMM HA3BIBAIOTCSI MOJIEKYJIBI, Y KOTOPBIX «LEHTPBI TSKECTH) IMOJIOKUTENBHOIO U
OTPHIIATEIILHOTO 3aps10B HE COBMAAIOT. Takast MOJieKyJia 10 CBOUM CBOWCTBaM mo100Ha
3JIEKTPUUYECKOMY JTUTIONIO U XaPAKTEPU3YETCs dJIEKTPUUECKUM JIUTIOIbHBIM MOMEHTOM. [Tpumepst
nossipHbIX Mosiekyn: HoO, NH3z, HC1 u np.

IMoTeHMAT JIEKTPOCTATHYECKOT0 MOJISl - DHEPreTUUECKask XapakTepucTUKa nojis. Onpeaensercs
KaK BeJIMYMHa, u3MepsieMasi paboToi CHII IOJIS IO MEPEHOCY EMHUYHOTO MOJI0KUTENIBHO 3apsiia U3
JTAHHOM TOYKHU B APYT'YI0, PUKCHPOBAHHYIO TOUKY. B kauecTBe (hukcupoBaHHOHN 4acTo 6epyT
0OECKOHEYHO y/IaJICHHYIO TOUKY. J[pyrumu ciioBamu, MOTEHIIHAI 3JIEKTPOCTATUYECKOTO MOJI PaBeH
NOTEHLMAIbHON PHEPIHH €TUHUYHOIO TIOJI0KUTEIBHOTO 3apsiia, IOMELEHHOI0 B 3Ty TOuKy. Enununa
norennuana B C1 1 Bonbr.

IIpaBuJio JleHna - npaBuiio, ONpeAesSIoLIee HallpaBIeHNe HHAYKINOHHBIX TOKOB, BO3HUKAIOIIUX
IIPH JIEKTPOMAarHUTHOM UHAYKIMH. CorjaacHo npaBuily JIeHIa MHIYKIMOHHBIN TOK BCErla UMEET
TaKO€ HalpaBJICHHUE, YTO €T0 COOCTBEHHBI MarHUTHBIM TOTOK KOMIIEHCUPYET U3MEHEHUS BHEILIHETO
MarHuTHOTO NIOTOKa, BbI3BaBILIEro 3TOT TOK. [IpaBuiio JIeHna ecTh ciecTBUE 3aKOHA COXPaHEHUS
srepruu. D.X.Jlenr (1804-1865) - pycckuii Gpusuk.

IMoaynpoBoaHMKAMH HA3bIBAETCS KJIACC BELECTB, 3aHUMAIOIIUX [0 CBOEH CLIOCOOHOCTH NMPOBOANUTH
AIIEKTPUYECKUI TOK IPOMEKYTOUHOE MOJIOKEHUE MEXAY METAJUIaMH U JudJieKTpukaMu. C Touku
3peHHUsI 30HHOW TEOPHH TBEPJOTO TEJA BEIIECTBO OTHOCUTCS K MOJIYIIPOBOJHUKAM, €CJIM IIUPUHA
3arpelieHHON 30Hbl, OTAEISAIONIEH BAJICHTHYIO 30HY OT 30HbI IPOBOJIMMOCTH, MEHbIIIE 2 3B.
Iossipu3yeMocThI0 MOJIEKYJIBI HA3bIBAECTCS BEJIMYNHA, XapaKTEPU3YIOLIAs «CMELIAEMOCTb»
AIIEKTPOHHON 000JIOUKH MO JEHCTBUEM IEKTPUUECKOTO MO, DIEKTPUUECKUIN AUITOIBHBIII MOMEHT
P, MHAYLIMPYEMBIH TIOJIeM, IPONOpLUOHAJIeH HanpsbkeHHocTH o E: p = aeoE. Koapduunent
PONOPLUOHATIBHOCTH 0. U €CTh MOJISIPU3YEMOCTb.

IMocTosIHHBIM HA3bIBAETCS DIEKTPUUECKUN TOK, HE MEHSIOLIUICS C TeYeHHEM BpeMeHH. B ciyuae
MOCTOSTHHOTO TOKA IpHU oTpeaeseHuu cuiibl Toka I = Aq/At MokHO OpaTh 11000 TPOMEKYTOK
BpeMeHHU At.

IMoToxk @ BeKTOpPa HANPSIZKEHHOCTH IJIEKTPHYECKOT0 MOJIsl YEPE3 KaKyr0-IM00 MOBEPXHOCTh. B
ClIy4ae OJHOPOAHOIO MOJIs U IUIocKoi noBepxHocTH P = ES coso, rae E — HanpskeHHOCTh
AIIEKTPOCTATUYECKOTO MOJISL, S — IJIOMIAb IOBEPXHOCTH, 0 — YTOJI MEX]ly BeKTOopoM E u Hopmaibio K
noBepxHocTu. Cp. MarHUTHBIN MOTOK.

IpaBuiaa Kupxrodga npuMeHs0TCs A1 pacyeTa CI0KHBIX (pa3BETBIIEHHBIX) IIETIe MOCTOSHHOTO
TOKa. MeTo/1 KOMIIJIEKCHBIX TOKOB ITO3BOJISIET PACIIPOCTPAHUTh 3TH MPaBUJiIa [l pacdyeTa Lenei
MEPEMEHHOT0 TOKA.

IIpoBoagHMKaMU HAa3bIBAIOTCS BELIECTBA, COACPIKALIHNE B JOCTATOUHONW KOHIICHTPALIMU CBOOOIHbIE
3apsabl. K mpoBOAHMKAM OTHOCATCS METaJlIbl, HOHU3UPOBAHHBIE T'a3bl, BOJHBIE PACTBOPHI
AIIEKTPOJIUTOB U PACIUIaBhI colieil. B anekTpuueckoM mose cBOOOIHBIE 3apsi/ibl TepepacpeaeissioTCs
TakK, 4YTO HAMPSYKEHHOCTh AJIEKTPUUYECKOTO OISl BHYTPU IPOBOJAHMKA OKa3bIBAETCS PaBHA HYIIIO, a
NOTEHLIMAJ POBOIHUKA BCIOLy OJMHAKOB.

PeasiTuBHCTCKAS 2JIEKTPOAMHAMMKA - Pa3/iell AJIEKTPOIMHAMUKHY, U3YyJalOLIUi 3JIEKTPOMarHUTHbIE
ABJICHUS B ABMXKYIIMXCS CpeljaX, ONMMPasiCh HAa MHBAPUAHTHOCTD 3apsi/ia B Pa3IMYHbIX CUCTEMAX
OTCYeTa U MHBAPHUAHTHOCTh OCHOBHBIX 3aKOHOB OTHOCUTENBHO Ipeodpa3zoBanuil JlopeHna.
CamMouHAYKIUS - SIBJICHHE BOSHUKHOBEHUS 3JIEKTPOJBIDKYILEH CUIIBI B IPOBOJHUKE (KaTYILKE) MPH
M3MEHEHUH MTPOTEKAOIIETO B HEW AJIEKTPUUECKOro Toka. Benmnunna u 3Hak D/1C caMOMHIyKIIMn
OINPEACIAIOTCS 3aKOHOM 3JIEKTPOMArHUTHON MHAYKLIHU.

SIBJIeHUEe CBEPXNMPOBOAUMOCTH OTKpPbUIT rojutanackuid pusuk Kamepnuur-Onnec (1911):
COIIPOTHUBIIEHUE PTYTH MIPH TEMIIEpaType, OIM3KOM K aOCOIIIOTHOMY HYJIIO, CKAUKOM YMEHBIIAIOCH J10
HyJs. B nanpHeiieM cBepXnpoBoAuMOCTh Obljla 0OHapyKeHa U Y APYTUX METaJIOB U CIIJIaBOB
(cBHHEL, 0JI0BO, Xkee30 U 11p.). CBepXMpoBOIUMOCTD, KaK U AIEKTPUUYECKOE CONPOTUBIICHNUE,
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00BSICHAETCS B3aUMOCHCTBUEM KOJNIEKTUBU3UPOBAHHBIX JIEKTPOHOB METAJUIA C KPUCTAIUIMYECKOM
pemerkoii. B 1986 rony oOHapykeHa BICOKOTEMITEpaTypHasi CBEPXITPOBOIUMOCTb, TEOPUSI KOTOPOM
HAXOJHUTCS B CTAJNH pa3pabOTKU.

Cuunoii JlopeHna Ha3bIBaeTCs CUila, ACMCTBYIOLIAs HA 3aps/l B AJIEKTPUUECKOM U MAarHUTHOM I10J1€
(anexTpuueckas u MmarautHas cwia Jloperna): F = q{E + [v, B]}. [IepBoe ciaraemoe B mmociegHemMm
BBIPQXCHUH HA3bIBAETCS AJIEKTPUUYECKOI, a BTOPOE — MarHuTHOM cuioi JlopeHia.

CuJi0ii TOKa Ha3bIBAETCs BEJIIMUMHA, U3MEpsAEMas 3apsAI0M, IPOTEKAOLUM Uepe3 MOIEPEUHOe
CEUYeHHUE MPOBOJIHUKA B OJIHY ceKyHay. Enunnna cunel Toka B CU: 1 AMnep — yeTBepTasi OCHOBHAsI
€MHMIIA TON CUCTEMBI (HApALY C METPOM, KMJIOTPAMMOM U CEKYHJI01).

ConeHonzioM Ha3bIBACTCA KATYyIIKA [UIUHAPUYECKON (DOPMBI.

CTanMoHapHBIM HAa3bIBAETCS AIEKTPUUECKOE I10JI€, CYHIECTBYIOLIEE B IPOBOIHUKE C TOKOM U
00yCIIOBIMBaIOIIEE IEPEHOC FHEPTUU B LIEISAX MOCTOSHHOIO TOKA. 3apsA/bl IPU IPOTEKAHUN TOKA
HENPEPHIBHO NIEPEMEIAIOTCS, HO paciipe/ie]IeHHe X ocTaeTcsi Hen3MeHHbIM. [loaToMy cranimonapuoe
1oJie, MoJ00HO AIIEKTPOCTATUIECKOMY, SIBIISICTCS TOTCHIUAIBHBIM.

CTOpOHHSAN CHJIA - CHJIA HEDJIEKTPOCTATUUYECKON PUPO/IbI, BBI3bIBAIOIIAS IEPEMEILICHUE
MOJIO’KUTEIBHBIX SJIEKTPUUECKUX 3aps/I0B BHYTPU UCTOUHHKA ITOCTOSSHHOTO TOKA OT TOUYKH C HU3KUM K
TOYKE C BHICOKHM MOTEHIIHAIOM (OTPULIATENBHBIX — OT TOYKHU C BBICOKUM K TOKE C HU3KUM
noteHuaaoM). CTOpOHHUMH CYUTAIOTCS BCE CHITBI OTIIMYHBIE OT KYJIOHOBCKHX CHJI. Y IeibHas paboTa
CTOPOHHHUX CHJI (paboTa Mo MePeHOCYy SAMHUYHOTO 3apsi/ia) Ha3bIBACTCS AJICKTPOABIIKYILEH CHIION
MCTOYHHUKA TOKA.

Teopema I'aycca-OcTporpaackoro CBs3bIBacT CyMMapHBIN 2JIEKTPUYECKUN 3apsl, HaXOJAMNCS
BHYTPH 3aMKHYTOW [TOBEPXHOCTH, C IOTOKOM BEKTOpA HANPSKEHHOCTH 3JIEKTPOCTATUUECKOIO OIS
yepes 3Ty noBepxHocTh: P = Zq/eoe. B 0000111€HHOM BUE 3Ta TEOpEMa BXOJIUT B CUCTEMY
ypaBHeHUI MakcBeia.

Tepmo3JIeKTPOHHASI MU CCHUS — UCITYCKAHUE 3JIEKTPOHOB METAJIJIAMH, HArPETBIMU JIO BHICOKOU
TEMIEPATYPHI.

Taerwmmii pa3psi — pa3ps/l, BOSHUKAIOUIMNA B pa3psAHOM TpyOKe, HAOJIHEHHON Ta30M MPH HU3KOM
nasieHuu (okoso 0,1 MM pT. CT.), IpU HANPSYKEHUH MOPsIIKA HECKOIBKUX ThICSY BONIBT. [Ipumensiercs,
B YaCTHOCTH, B JIaMIIax JHEBHOIO CBETA.

Toxamu @yko Ha3bIBAIOTCSI UHIYKIIMOHHBIE TOKH, BO3HUKAIOIIME B MACCHBHOM IIPOBO/IHUKE,
IIOMEILEHHOM B IIEPEMEHHOE MarHUTHOE IOJIE.

ToxoM NMPOBOAMMOCTH HA3bIBAECTCS AIEKTPUUECKUI TOK, 00YCIOBIEHHBIN IBUKEHUEM 3apssKEHHBIX
YaCTHULI.

IMonsTHe «TOK cMemeHus» BBea Makcsem. [lo MakcBemty TOK cMEIIeHHs - 3TO IEPEMEHHOE
3NIEKTPUUYECKOE T0JIe, TOPOXKIAIOIIee, Hapsiy ¢ TOKOM MPOBOAMMOCTH (ABUXKYIIIMMUCS 3apsjaMHu),
MarHuTHoe nosje. TakuM o0pa3oM, HCTOUHUKOM MAarHUTHOTO I0JIS MOXKET OBITh TOK CMEIIEHUS U TOK
IIPOBOAMMOCTH.

Topouaom Ha3bpIBaeTCs KaTyllika, uMeronias Gopmy 0yOnuka.

ToveuHblii JIEKTPHYECKHIT 3apsi]] — 3apsDKEHHOE TeJI0, pa3MepaMu KOTOPOTo MOKHO MpeHedpeyb B
YCIIOBUSX KOHKPETHOM 3a/1auH.

Tpan3zucropsl — nosnynpoBoaHUKoBbIE Tpuoabl. [Ipennoxens! B CILIA (1948). ITpumensroTcest st
YCUJIEHUS ¥ T€HEPAllUU JIeKTpudeckux kojeOanuil. [1o cpaBHEHNIO ¢ BAKYyMHBIMHU TPUOIaMU
00J1aJat0T PSIIOM LIEHHBIX TPEUMYIIECTB (MaJblii BEC U rabapuThl, IPOYHOCTh, OTCYTCTBUE HAKAJIbHBIX
1enei, BBICOKUM K. M. J., 00JIBIION CPOK CITYKOBbI).

YejibHOe CONPOTHBJIEHNE BETNUNHA, XapaKTePU3YIOIasi CIIOCOOHOCTh BEIECTBA IPOBOIUTh
AIIEKTPUYECKUI TOK, U UUCIICHHO paBHAs COMPOTHUBIICHUIO MPOBOJHHUKA JJIMHOIO B 1 MeTp u
IIOIIA/IBIO TIOTIEPEYHOTO cedeHus 1 M? . Y IeNbHOE CONPOTHBIIEHHE 3aBUCHT OT TEMIIEPATYPhL. Y
METAJIJIOB OHO PAcTeT C POCTOM TEMIEPATYpPhbI, Y MOJTYIPOBOIHUKOB M BOJHBIX PaCTBOPOB
AJIEKTPOJINTOB — YMEHBIIAETCSL.

YpaBHenust MakcBeJuia - ypaBHEHHMsI, yCTaHABIUBAIOIINE CBS3b MEXAY HANPSKEHHOCTAMHU
AIIEKTPUYECKOTO0 U MAarHUTHOT'O TOJIEHM U paclpeeIeHuEM B IPOCTPAHCTBE JIEKTPUUECKUX 3apsA0B U
TOKOB. YpaBHEHUSI MakcBeIia OMUCHIBAIOT 3JIEKTPOMArHUTHBIE SIBJICHUS B Pa3IMUHBIX Cpeax U B
BaKyyMe. YPaBHEHMsI HE JOKA3bIBAIOTCS U HE BBIBOJSATCS B MAaTEMATUUECKOM CMBICIIE, & SIBIISIFOTCS
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00o011eHneM onbITa. Bee 3aK0HBI 3JIEKTPOMAarHeTU3Ma eCTh CIIEACTBUS 3TUX ypaBHeHHHA. U3
ypaBHeHHI MakcBesula BEITEKAET CYIECTBOBAHUE DJIEKTPOMAarHUTHBIX BOJIH.

deppoMarHeTH3MOM Ha3bIBAETCS CBOMCTBO HEKOTOPHIX BEHIECTB ((peppoMarHeTHKOB) CIIOHTAaHHO
HaMarHU4YUBaTbCs. MarHUTHbIE MOMEHTBI aTOMOB (heppOMarHeTuKa B Ipeielax MUKPOCKOITMYECKUX
oOnactel (1OMEHOB) CIOHTAHHO OPUEHTUPYIOTCS MMapaJlIesIbHO ApyT aApyry. [Ipouecc
HaMarHAYUBaHUSA MOYKHO PaCCMATPUBATh KaK IIPOLIECC OPUEHTALIMA MarHUTHBIX MOMEHTOB JJOMEHOB
BJI0JIb CWJIOBBIX JIMHUM MarHUTHOTO MOJIsL. [1py BRIKITIOYEHUH MarHUTHOTO MOJISt peppOMarHeTHK
ocTaeTcs HaMarHMYeHHbIM (0CTaTOYHAsI HAMarHU4EeHHOCTh). PeppomMarHeTu3M HabII0AaeTCsl TOJIBKO
IIPU YCJIOBUH, YTO TEMIIEPATypa HE MPEBBIIIAET TaK Ha3bIBaEMYIO TeMIeparypy (1 Touky) Kropu.
Camble n3BecTHbIE (DeppPOMArHETUKU — KeNe30, KOOAJIbT U HUKEb.

DJIEKTPET - JUIJIEKTPUK, CIIOCOOHBIH JUINTEIbHOE BPeMsl HAXOAUTHCS B HAIEKTPU30BAHHOM
COCTOSIHUU T10CJIE€ CHATHUS BHEIIHETO BO3JICHCTBUS, BBI3BABIIETO MOJIIPU3ALINIO. DIEKTPET CO3JAET B
OKPY’KaroIlleM ITPOCTPAHCTBE MIEKTPOCTATUYECKOE I10JIE 3a CYET MPEABAPUTENBHOM AIIEKTPU3ALUU WU
0CcTaTo4yHOM nossipuzanuu. OOBIYHO AIEKTPETHl 00pa3yrOTCs IIyTEM HarpeBaHUs AUAIEKTPUKOB J10
TeMIIepaTypbl, OJIM3KON K TEMIIEpaType UX IJIaBJICHUs, U MOCIEAYIOIIEr0 OXJIaX/IEHUS B CUIBHOM
BHEIIHEM 3JIEKTPUUYECKOM I10JI€.

DJIeKTPUYECKASA eMKOCTh (3JIEKTPOEMKOCTh) MPOBOJHUKA - CKAJISIPHAs BEJIMYMHA,
XapaKTepu3yroiasi criocOOHOCTh MPOBOJHUKA HAKAIUIMBATh 3JIEKTPUUECKUHN 3apsij, U paBHAs
OTHOILEHHIO 3apsAa NPOBOJHHUKA K €r0 NOTEHIMATY (B MPEANOI0KEHNH, YTO BCE IPYTHe MPOBOJHUKH
0ECKOHEUHO yJTAJICHBI U YTO MOTEHIMal OECKOHEYHO YAAJICHHON TOUKH MPUHAT PaBHBIM HYIIIO).
Enununeit anexrpuueckoit emkoct nmpoBoanuka B CU ssisiercst 1 @apan.

D/IeKTPHUYECKOii MOCTOSIHHON HA3bIBACTCS PA3MEPHBIA MHOXKHUTEND £0= 8,85-10°12 Kn?/H-M?,
BXOJISIIUI B HEKOTOPbIE (POPMYJIBI AlIeKTpOMarHeTi3ma (Hanpumep, B 3akoH KyioHa), 3anucanHble B
cucreme eaunun CU.

DJIeKTPUYECKHIT TUIIOJb - CCTEMA JIBYX TOUECUHBIN 3aps10B OJIMHAKOBBIX 10 a0COJIIOTHOM BEIUUYMHE
Y TIPOTUBOIIONIOKHBIX 110 3HAKY, PACIHOJI0KEHHBIX HA HEKOTOPOM pacCTOSHUHU ApyT oT apyra. Ha
JUIIOJIb, HAXOIALIUICS B 2JIEKTPUUECKOM I10JI€, JENCTBYET Napa CUJI, CTPEMSILUXCS] YCTAHOBUTD €TI0
BJI0JIb CHJIOBBIX JIMHUNA. MOJIEKYJIbl MHOTHUX BEIIECTB [0 CBOUM CBOMCTBAM MOJ00HBI AJIEKTPUUECKOMY
JUIIOJIIO.

DeKTpuYecKuii 3apsij - Gru3nueckas BEIUYMHA, XapaKTEPHU3YIOIlasi CBOMCTBO TEJ UM YaCTHI]
BCTYIATh B AIEKTPOMAarHUTHOE B3aUMOJICHCTBUE U ONPEAEIIAIOIIAs 3HAUEHUS CUJI M SHEPTUH IIPU
TaKUX B3aUMOAECUCTBUSIX. DIEKTPUUECKUM 3apsiiaM MPUIHMCHIBAIOT MOJOKUTEIbHBIN WIIN
oTpuLaTeNnbHbli 3HaK. Equanna 3apsna B cucteme CU — 1 Kt (kyson).

DJIeKTPUYECKHM CMellleHHeM Ha3bIBaeTCsl BCIIoMoraTenbHasi BekTopHas BennunHa D=¢goeE (rne € —
OTHOCHUTEJIbHAS AUDJIEKTPUUECKasl IPOHULIAEMOCTb, €0 - JIEKTPUUECKas MOCTOsIHHAS, E —
HaANPSDKEHHOCTD 3JIEKTPUYECKOTO OIS ), IPUMEHsAeMasl JJi OIMCAHUS SJIEKTPUUYECKOTO MO B
JUDJIEKTPUKE.

DJIEKTPOABHUKYIIASI CHJIA - XapaKTEPUCTHKA UCTOUHUKA SHEPTUU B DJIEKTPUUECKOH IIeTH.
DIEeKTPOIBMKYILAs CHJIA U3MEPSAETCS OTHOIIEHHEM PadOThl CTOPOHHHUX CHJI IO IIEPEMELICHUIO 3apsiia
BJIOJIb LIEMH K 3HAUEHHUIO 3TOTr0 3apsaaa. MoxHO ckazatb, 4to JJIC ecTh yaenbHas paboTa CTOPOHHUX
cuit. O/1C, xak ¥ MOTEeHLIMAJ, U3MEPSAETCS B BOJIbTAX.

DJIEKTPOANHAMMKA - pa3zies (U3UKH, U3yJarolIni CBONCTBA 3JIEKTPOMAarHUTHOTO TIOJISl M €T0
B3aMMOJIEMCTBHE C 3apsAaMH, CBA3b JIEKTPUUECKUX U MATHUTHBIX SIBJICHUH, a TAK)KE DJIEKTPUUECKUM
TOK. Pa3znunuaroT Kj1acCH4ecKylo, peIsSTUBUCTCKYIO M KBAHTOBYIO 3JIEKTpoAuHaMUKU. OCHOBOM
KJIACCUYECKOM JIEKTPOIMHAMUKY SIBIISIOTCS ypaBHEHUs1 MakcBeia.

DJIEKTPOJUTHYECKOI TUCCONMAIIAEH Ha3bIBACTCS paciaj] MOJIEKYJ KUCIIOT, ejo4eil u coneil B
BOJIHOM PacTBOPE Ha MPOTUBOIIOIOKHO 3apsKEHHbIE HOHBL. [107105KHTEIbHBIE MOHBI Ha3bIBAIOTCS
KaTHOHAaMHU, OTpULIATeNIbHbIE — aHMOHaMU. [IprunHa quccounanum — BO31eHCTBUE MOISPHBIX MOJIEKYII
BOJIBI.

DJIEKTPOJMTAMHI Ha3bIBAIOTCS BEILECTBA (COJIM, KUCIOTHI, OCHOBAHUS ), BOJHBIE PACTBOPHI KOTOPBIX
IPOBOJST JIEKTPUUECKU TOK. MOJIEKYIIBI 3JIEKTPOJIUTOB MO JEHCTBUEM MOJISIPHBIX MOJIEKYJ BOABI
JUCCOLUUPYIOT — PacafaroTCs Ha IPOTUBOIOJIOKHO 3apSKCHHBIC HOHBI.
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DJIEeKTPOMATrHUTHASI MHAYKIIUS - IBJIEHHE BO3HUKHOBEHUA D/]C B MPOBOJHUKE IIPU €0 ABUKEHUU B
MarHUTHOM I10JI€; WU MPU U3MEHEHUN OKPYXKAIOIIEro €ro MarHuTHOro nosis. [Ipu atom B 3aMKHYyTOM
IIPOBOJSILIEM KOHTYPE, IOMEIIEHHOM B IEPEMEHHOE MAarHUTHOE 110J1€, BOZHUKAET UHAYKLIUOHHBIN TOK.
CM. Takke 3aKOH AJIEKTPOMAarHUTHOW MHAYKIIWH.

JJIeKTPOMATrHUTHOE B3aMMO/AelCTBHE — 9TO B3aUMO/ICHCTBUE 3apsKEHHBIX TEJl. XapakTep
3JIEKTPOMArHUTHOTO B3aUMOJIEHCTBHUS 3aBUCUT OT BBIOOPA CUCTEMBI OTcueTa. B HEKOTOpPBIX cucTeMax
0TCYeTa MarHUTHAasi KOMIIOHEHTA 3JICKTPOMAarHUTHOTO B3aMMO/ICHCTBHSI HE HAOII0IaeTCs U
HaOJI0/TaeTCsl STEKTPUUECKOE B3aUMOICUCTBUE, B IPYTUX, HA000POT, MACKHPYETCS ANEKTPUUYECKOE, a
Ha0JII0/1a€TCsl TOJIBKO MarHUTHOE B3aUMOJIEUCTBHE.

DJIeKTPOMArHUTHOE ToJIe - 0co0ast popma CyIeCTBOBaHHUS MaTEPUH, TOCPEICTBOM KOTOPOH
OCYLIECTBIISIETCS B3aUMOJCHCTBUE MEXAY MOKOAIIMMHUCS WIIN JBUKYILIUMHUCS SJIEKTPUUECKUMHU
3apsiaMH.

DJIEKTPOMATrHUTHAS BOJIHA — 3TO CBOOOIHOE (OTOpBABILIEECs OT TOKOB U 3aps10B) IEPEMEHHOE
anekmpomaznumuoe nose. CylecTBOBaHUE FJIEKTPOMArHUTHBIX BOJIH BBITEKAET U3 YPAGHEHUL
Makxcsenna. IlepeMeHHbIE JIEKTPUUECKOE U MArHUTHOE T10JI€ MOTYT OTPBIBAaThCS OT MOPOJAUBIINX UX
TOKOB U 3apsJI0B U, OAJEPKUBas APYT APYyra, paclpoCcTPaHsITHCS B IPOCTPAHCTBE CO CKOPOCTHIO
ceera. [loaTomy roBopsT, uTO0 MakcBe npeackasall CylieCTBOBaHUE 3JIEKTPOMAarHUTHBIX BOJIH. ['ep1y
MIOJIYYMJI 3TU BOJIHBI KCIIEPUMEHTAIILHO, a [1010B mocTpouns nepBblil paaAuonpUEMHUK.
DJIEKTPOHHASI TEOPHS MeTAJLI0OB ObUIa pa3paboTaHa HeMeUKUM Gu3ukoM Jlpyae u pa3BuTa
roytanackuM ¢pusukom Jlopennom. Teopus OcCHOBaHA Ha MEPEHECCHUS MTPECTABICHUN KHHETHYECKON
TEOpPHUU T'a30B Ha «Tra3)» CBOOOIHBIX ANEKTPOHOB B MeTaJlIe. DIIEKTPOHHASI TEOPHUS MTO3BOJIMIIA BBIBECTU
3axonvl Oma u [orcoyna-Jlenya B MeTajuiax, HO CTOJIKHYJIACh C PAIOM 3aTPyJHEHUH, IPEOI0JIETh
KOTOpPBIE y1aJI0Ch TOJIBKO KBAHTOBOM (30HHOL) meopuu TBEpJOTO Tena.

DJIEKTPOHBI U JABIPKU — HOCUTEJIN TOKA B MOJTYIPOBOAHUKAX. DJIEKTPOH, IEPEXOs U3 BAJIEHTHOM
30HBI B 30HY IIPOBOAMMOCTH, OCTAaBJISIET B BAJICHTHOM 30HE HAPYIIECHHYIO BaJECHTHYIO CBsI3b, 10 CBOUM
CBOICTBaM SKBUBAJICHTHYIO TOJIOKUTEIBHOMY IEKTPUUECKOMY 3apsy.

DJIEKTPOCTATHKA - PA3Zeil JIEKTPOIMHAMUKH, U3yUYaAIOLIUH 110J1€ HEMOABWKHBIX 3aps0B U UX
B3anMozeiicTBre. OCHOBY AJIEKTPOCTATUKH COCTaBIIeT 3akoH KynoHa.

DneKTpocTaTUYeCKas NHAYKIMS - IOSIBJICHUE DIEKTPUYECKUX 3apsI0B PA3HOTO 3HAKA Ha
MPOTUBOMNOJIOXKHBIX YUaCTKaX npO60OHUKA VI OUIIeKMPUKA B 2JIeKIMPOCMAMu4ecKom noJe.
DJIeKTPOCTATHYECKAs 3aIIMTA - 3alI1Ta IPUOOPOB U 000PYI0OBaHUS, OCHOBAHHAs HAa TOM, UTO
HANPSDKEHHOCTD JIEKTPOCTATUYECKOTO MOJIsI BHYTPH IMPOBOJHUKA paBHA HYIO. Posib sKkpaHa MOXeT
UrpaTh METAJUIMYECKUH KOpITyc IprOopa Wik MeTaJuInYecKas CeTKa ¢ JOCTaTOYHO MEIKUMHU
SYCUKAMH.

DJIEKTPOCTATHYECKOE MOJIe - DIEKTPUIECKOE N0JI€ HEMOABUKHBIX dJIEKTPUUECKUX 3apsi0B. ITO
YACTHBIN CIIy4al 2JIEKTPOMArHUTHOTO MOJA. XapaKTEPUCTUKAMHU dJIEKTPOCTATHYECKOTO TOJIS
ABIIIOTCS HAIIPSHKEHHOCTD U TOTEHIIAAI.

DJIeMEeHTAPHbIH JIEKTPUYECKU A 3apa0 - HANMEHBIINN MTOJOKUTEIbHBIN WA OTPULIATEIIbHBIN
AIIEKTPUUYECKUI 3apsij1, paBHBINA MO0 aOCOIIOTHOMY 3HAUSHHIO 3apsay JIEKTPOHA. 3apsl Jito0oro Tena
WJIM YaCTHIIBI €CTh BEJIMYMHA, KpaTHAsl 3JIeMEHTapHOMY 3apsy. YacTuisl ¢ JpoOHBIM 3apsiioM B
CBOOOJTHOM COCTOSIHUM HE HaOJII01at0TCSl.

DHeprus, 3anaceHHas B MazHumHom noje karymku, pasaa W = LI%/2, rae 1 — cuna moxka, L —
UHOYKMUBHOCMb KATYIIKH (Cp. ¢ (hopMyIol KHHETHYEeCKOU sHepruu!).

DHeprus, 3anaceHHas B 2JIEKTPHYECKOM IoJie Konoencamopa, paBia W = CU?/2, rae U — HanpskeHue
Ha KoHzeHcaTope, C — 3/1eKTPOeMKOCTh KOHIeHCATOPa.

OHeprusi @epmMu — SHEPIUst SJIEKTPOHOB, 3aHUMAIOIIUX MPU a0COIIIOTHOM HYJI€ TEMIIEPATyphl
BEPXHUI YPOBEHb B 30HE ITPOBOAMMOCTH METa/UIA. PacyeT MoKa3bIBaET, YTO MIEKTPOHBI, HAXOAAIIUECS
Ha ypoBHe Depmu, Aake IpH aOCOTIOTHOM HyJle 00J1a/1al0T OTPOMHOM KuHeTH4eckoi sneprueil. Ho
JBUKEHHE 3JIEKTPOHOB IIPU 3TOM HOCUT HE TEIIOBOM XapakTep. I[Ipy HopManbHBIX YCIOBHAX BKJIAJ
TEIJIOBOTO JIBMXKEHHUS B OOTYI0O KHHETUUYECKYIO SHEPTHIO COCTaBIIsieT BenuunHy He 6omee 1 %. Cm.
TaKKe 30HHAs meopusi.

D¢pdexTom Xou1a Ha3bIBACTCS BOSHUKHOBEHUE PA3HOCTH NOMEHYUAN08 (IIEKMPOoOSUNCYIell CUTLbL)
MEXy TPaHsIMH MOJTYIPOBOAHUKOBON MIIM METAININYECKON IUIACTUHKH C TOKOM ITPU ITOMEILIEHUH €€ B
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MmazHumHoe noie. DPdext Xona IPUMEHSIETCS sl ONPEIeICHHs 3HaKa M KOHIIEHTPAIUKA HOCUTEJICH
TOKa, & TAK)KE B U3MEPUTEIIBHOM TEXHUKE (I U3MEPEHUS UHOYKYUU MASHUMHO20 NOJIAL).

30



