MUHUCTEPCTBO HAYKHU M BBICIIET'O OFPA30BAHNSA POCCUMCKON ®ENEPAIIUU
QEJEPAJIBHOE I'OC YAAPC TBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/EHUE BBICIIETO OBPA30BAHUS

«HauvoHanbHBIW HCCNeOBaTeNbCKUMN AfepHbIA YyHUBepCcUTeT « MUDU »

OOHHUHCKHM HHCTUTYT aTOMHOM YHePreTUKM —
¢unman degepanbHOTO TOCYJAPCTBEHHOTO ABTOHOMHOTO 00Pa30BaTeIbHOTO YUPeXKJeHHsI BbICIIIEro 06pa30oBaHust
«HarnoHabHbINA UCC/ejoBaTeNbCKUi siiepHblil yHuBepcuteT « MVD»

(MATD HUSTY MUDN)

OT/IEJIEHUE JIA3BEPHBIX 1 INTASMEHHBIX TEXHOJIOT' A

[Tnan ogobpeH
YueuniMm coBetom MATO HUAY MUDOU
ITpotokos Ne 25.8 ot 25.08.2025

PABOYASITIPOI'PAMMA YYEBHOMU JIVICIIUII/TUHBI

OBLIAA ®U3UKA (3JIEKTPUYECTBO 1 MATHETHN3M)

HaseaHue aUCUUH/IUHbl

Hampasnenue
22.03.01 MarepuanoBeaeHue U TEXHOJIOTUHA MaTepHaiOB

OO0pa3oBare/bHasi IporpaMma
IIlna3MmeHHbIe U jIa3epHbIe TEXHO/IOTMUA MaTepUa/IoB

dopma o0yueHUsI: OUHast

r. OOHMHCK



1. IE/IN 1 3BAJAYN OCBOEHUSA JUCHUIT/TMHBI
Henb n3yueHus JUCHUILIUHBI:

® OB/a/ileHre 0a30BbIMU 3HAHWSAMU (YHAAMEHTA/IbHBIX Pa3esioB (PU3MKH, HEOOXOJUMBIMHU IS
0CBOeHUs (PU3MUeCKUX OCHOB B siIepPHbIX peakTopax v MaTepuanax;

3ajauu U3yuyeHus AUCHMILIMHbI:

® 1I3yueHHe TEOPUH II0 TeMaM: MeXaHHKa, 3JIeMeHThI PeISITUBUCTCKON MeXaHWKH, KomebaHus U
BOJIHBI;

® MoJsieKy/sipHasi ()M3MKa M OCHOBBI TEPMOAWHAMUKH, 3JIEKTPHUECTBA U MarHeTH3Ma, ONTHKH U
aTOMHOM (h13UKH;

® pa3BUTHe HABBIKOB pelleHus 3a/au 10 JaHHBIM TeMaM;

® 0CBOEeHMe [T0CTaHOBKU U NIPOBeZleHus! (pH3MUeCKUX 3KCIIepUMEHTOB;

® T[0/yYeHHe TPaKTUUYeCKUX HaBBIKOB 10 00pabOTKe ¥ MHTepIIpeTaliy Pe3y/bTaToB SKCIIePUMEHTOB
B TIpoL{ecce BbINOIHeHMs 1abopaTopHbIX paboT;

® pasBUTHe KyJbTYPbl MbIIUIEHUS (CIIOCOOHOCT K  000OIeHWIO, aHaIu3y, BOCIIPHUSITHIO
uHpopMaLun);

® pa3BUTHE MPAKTHUECKUX HABLIKOB JIOTMYeCKU BEPHO, aPT'YMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO U
MTUCbMEHHYHO pPeyb.

2. MECTO JVICIJAIUIAHBI B CTPYKTYPE OBPA3OBATE/ILHOMITPOI PAMMEI (anee
— o)

[ucuuruiiHa peanv3yeTcsi B paMKax 00s13aTe/IbHOM YacTU UM OTHOCHUTCS K eCTeCTBeHHO-HayuHOMY
MOZYJIFO.

JInst OCBOEHUSI AMCIUIUIUHBI HeOOXOAWMBI KOMITETEHL[MM, C(HOPMHMPOBAHHBIE B paMKax W3yuyeHUs
C/IefyIOIUX AUCLMIUIMH: «MaTteMaTiuecKdil aHamu3», «AHaluTA4ecKass reoMeTpusi», «JInHelHast
airebpa».

JMCLIMTUIMHBL W/WIA TIPAaKTHKH, [JI1 KOTOPbIX OCBOEHHWE JAHHOM JUCLIMIUIMHBI HEOOXOAUMO Kak
ripemiecTBytoiee: «O61ast pusmka (BOTHBI, ONITHKA M aTOMHasT (hH3MKa)».

JucnuninHa usyvyaeTtcs Ha 2 Kypce B 3 ceMecTpe.
3.IIEPEYEHb IUVIAHUPYEMbBIX PE3YJ/IBTATOB OBYYEHUSA IIO AUCLUILI/IMHE,

COOTHECEHHBIX C IVNIAHUPYEMbBIMUA PE3Y/IbBTATAMHN OCBOEHUA
OBPA30OBATE/IbHOMITPOT PAMMBI

B pe3ynsrate ocBoenusi OI1 obyuaromuiicst Jo/KeH OB/IaZieTh CIeyIOIUMH pe3ysibTaTaMu 00yuyeHust
M0 AUCLIUIUIVHE:

Kopg HanmeHoBaHMe Koy HaumeHOBaHMe MHMKATOPa
KOMIeTeHMHU KOMIIeTeHLIHU JOCTVDKeHHsI KOMIIeTeHI[UU
OIIK-1 CriocobeH 3-OI1K-1 3HaTb OCHOBHBIE 3aKOHBI

WCII0/Tb30BaTh eCTeCTBeHHOHAaYYHbIX JUCLIUI/IUH B

0a30BbIe 3HAHMS ripoeccroHanbHOM /leATeTbHOCTH, METO/IbI
eCTeCTBeHHOHAYYHbIX | MaTeMaThuYeCKOro aHajau3a U MOJeTMpOBaHuUs,
JMCLIATIITUH B TeOpPeTUUYeCKOro U SKCIIepPUMEeHTaIbHOTrO
rpoecCOHabHON WCC/IeIOBAHUS




AedaTe/JIbHOCTH,
MPUMEHATb METO/IbI
MaTeMaTHU4eCKoro
dHaJ/In3a U
MOJe/TMPOBadHMA,
TEOPETUYEeCKOro 1
3KCIMepUMEHTA/IBHOT' O
ncciegoBaHus

Y-OIIK-1 ¥YMeTb MCM0/Ib30BaTh OCHOBHBIE
3aKOHbI €CTeCTBeHHOHAYYHbIX JAUCLIUIIMH B
ripodeCcCOHaTLHOU JiesiTe/TbHOCTH, TIPUMEHSITh
MeTOZbl MaTeMaTUUeCKOro aHa/ii3a 1
MOZIe/IUPOBaHUS, TEOPETUYECKOT0 U
9KCIIePUMEHTAJ/IbHOT0 UCC/Ie/I0BaHus

B-OIIK-1 BnageTs HaBbIKaMH HUCII0J/Ib30BaHUS
OCHOBHBIX 3aKOHOB €CTeCTBeHHOHAyUHbIX
JIWCLIATIIMH B IPO(eCCUOHA/IbLHOM ZIeSITe/TbHOCTH,
MPUMEeHEeHHs MeTO/IOB MaTeMaThueCKOro aHaIm3a
Y MOZIeJIUPOBaHUS, TEOPETUYECKOTO U
5KCIIePUMEHTAJ/IbHOT0 UCC/1e/I0BaHusI

IK-1 CnocobeHn co3gasats | 3-IIK-1 3HaTh HeMTPOHHO-(PU3NUECKHUE MTPOLeCChI
TeopeTUueCcKre 1 B peakTopax, MpOLEeCChl TUAPOAVUHAMUKU U
MaTemMaTU4eCcKue TeIJIOMACCOIlepeHoca B AaKTUBHBIX 30HAX WIU
MO/IesH, BO3/IEICTBME HOHU3UPYIOLLIETO U3/IyuyeHus: Ha
ONUCHIBAIOLL{E Marepuasbl, YeoBeka U OOBEKThI OKpY’Karollei
HEUTPOHHO- cpefpl, CHUCTEMbl ydyeTa, KOHTPO/S sIepPHBIX
¢usnyeckue MaTepuasioB
IIPOL[eCChI B Y-IIK-1 ¥YMeTb co3fjaBaTb TeopeTUYecKue U
peakTopax, Iporiecchl | MareMaTUueCcKue MOJend B TMpogecCUOHaTbHOU
TUAPOAUHAMUKU U obnactu
teryiomacconepedoca | B-ITK-1 Biagets HaBbiKaMu paboThI C
B aKTMBHBIX 30Hax COBpPEMEHHBbIMHY PaCYeTHbIMU MIPOrPaMMHBIMU
WU BO3/eMCTBYE cpefCTBaMU
HWOHU3MPYIOLLIero
W3/1y4YeHUs Ha
MaTepualibl, yej0BeKa
Y 00BEKTBI
OKpYKarolllel cpeJbl,

CUCTEMBI yyera,
KOHTPOJIS SIZIePHBIX
MaTepuasoB

YKE-1 CriocobeH 3-YKE-1 3HaTh: OCHOBHbIE 3aKOHBbI
WCII0/Ib30BaTh 3HAHUS | €CTeCTBeHHOHAYUYHBIX JUCLUIIIMH, METO/bI
eCTeCTBeHHOHayUHbIX | MareMaThyeCKOro aHalu3a U MOZe/MpOBaHus,
JVCLIUTIIVH, TeOpeTUUeCKOro M SKCIeprMeHTaIbHOrO
TIPUMEHSITb MEeTO/bI WCC/Iel0BaHuUsA
MareMaTh4ecKoro Y-YKE-1 yMeTb: UCII0/Ib30BaTh MaTeMaTuyeckue
aHa/ausa v MeTO/bl B TEXHUUECKUX TIPUIOJKEHUSIX,
MO/Ie/TMPOBaHus, pPacCUYUTHIBaTh OCHOBHbIE YMCJIOBBIE
TeopeTUYeCcKoro u XapaKTepPUCTUKU CJTyYaliHbIX Be/TMUMH, PellaTh
5KCIIePUMEHTA/IbHOTO | OCHOBHbIE 33/la4l MaTeMaTH4yeCKOU CTaTUCTUKMY;
HCCJIefIOBaHUs B peLuaTh TUTIOBbIe paCyeTHbIe 3a/jaui
[10CTaB/IeHHBIX B-YKE-1 BnazieTs: MeTogaMyu MaTeMaTuueckoro
3aja4yax aHa/imM3a ¥ MOJ|e/IMpOBaHus; MeTOlaMU pelleHUst

3a/lau aHa/IM3a ¥ PacueTa XapakKTePUCTUK
(bU3HYeCKUX CUCTEM, OCHOBHBIMH ITPUeMaMU
00pabOTKH IKCIIePUMEHTA/TbHBIX JaHHBIX,
MeTO/[JaMH PabOThI C MPHUK/IAJHBIMU
MIPOrPaMMHBIMU MPOAYKTaMH




4. BOCIIUTATEJIbHBIV IIOTEHITUAJT JUCITATTAHBI

Hanpagpnenus/nenu 3ajauy BOCIIUTAHHUSA BocnuTare/bHbIN NOTEHIHA
BOCIIUTAHUSA (xop) JUCLIUIL/INH
HNHTenneKkryanbHoe - (hopmupoBaHue Vcnionb3oBaHye BOCIIATATETbHOTO
BOCIIUTaHUe KY/IbTYPbl YMCTBEHHOT'O NoTeHLKasa JUCLUILIMH
Tpyaa (B11) I'YMaHUTapHOT'0, eCTeCTBeHHOHAYUHOTO,
ob1enpodecCcHoHaTbHOTO U
npoceCcCrOHaNTBHOTO MOAYJIS AJist
dbopMUpOBaHUs KyJIbTYPbl yMCTBEHHOTO
TpyZa MOCPeSCTBOM BOBJIEUEHUS
CTYZIEHTOB B yueOHbIe
YcCreloBaTeIbCKUe 3a/jaHusl, KypCOBbIe
paboThI U 7Ip.
IIpodeccuonanbHoe u - hopMUpOBaHUe 1. Vcrionb30BaHWe BOCIIATATETbHOTO

TPYAOBOE BOCITUTAHHUE

rTy0OKOTO MIOHUMaHUsI
colyabHOU poJn
ripoeccuu, MO3UTUBHOM
1 aKTUBHOM YCTaHOBKH
Ha 1IeHHOCTH U30paHHOM
CTIeL[MaTbHOCTH,
OTBETCTBEHHOTO
OTHOIIIeHHUs K
ripochecCoHaIbHOM
JIesITeTbHOCTH, TPYAY
(B14)

NoTeHLMasaa JUCLIUTIIMH
eCTeCTBeHHOHAy4YHOTO U
ob11enpogeccoHaTbHOTO MOAYJIS JIJIS:
- (hopMHUPOBaHMSI TIO3UTUBHOTO
OTHOLIIeHHs K Ipodeccuy MHXeHepa
(KOHCTpYyKTOpa, TeXHO/0ra), TOHUMaHUs
ee COLMaIbHOM 3HAYMMOCTU U POJIHU B
o011lecTBe, CTpeMJ/IeHusI C/iefloBaTh
HOpMaM NpogeCCUOHATBHON 3THKU
TIOCPe/ICTBOM KOHTEKCTHOTO 00yueHwUs,
pellieHus! MPaKTUKO-OPUEeHTHPOBAaHHBIX
CUTYaLMOHHBIX 3a/1auy;

- (hopMUpOBaHUs yCTOMUMBOTO UHTEpeca
K 1pocdeCcCUOHA/IbHOM AesiTeTbHOCTH,
CITIOCOOHOCTH KPUTHUECKH,
CaMOCTOSITe/IbHO MBIC/TUTh, TIOHUMAaTh
3HaYUMOCTh TIpodheccru ToCpeiCTBOM
0CO3HAHHOTO BbIOOpA TEMaTUKU
TIPOEKTOB, BBITIOJIHEHUS TIPOEKTOB C
nocsieaytoiei myomuHon
TIpe3eHTaLjel pe3y/1bTaToB, B TOM YHMC/Ie
000CHOBaHMEM UX COL[MA/IbHOU U
MPAKTUUe CKOW 3HAUMMOCTH;

- (popMHUpOBaHUST HABBLIKOB KOMaH/IHOM
paboThI, B TOM UKMCIIe peanv3arnui
pa3/InYHbIX TIPOEKTHBIX pose (Jugep,
WICTIOJTHUTE/Tb, aHA/TUTHK U TIP.)
TI0CPe/ICTBOM BBITOJIHEHUSI COBMECTHBIX
TIPOEKTOB.

2. Vicnonb3oBaHKe BOCITUTATEILHOTO
TOTeHI[1asa JUCIUTIIAHBI
«JKOHOMUYECKHe U TIPaBOBbIe OCHOBBI
MEeJULMHCKOU J1eITe/IbHOCTU»,
«JKOHOMUYECKHe U TIPaBOBbIe OCHOBBI
npodeCCUOHA/IBHOU JleTeTbHOCTU»,
«¥YTpaBrieHre, OpraHy3aLus 1
TJTaHUPOBaHME TTPOU3BO/ICTBa» U JIp.
IS

- (hOpMHPOBaHUST HABLIKOB CHCTEMHOTO




BU/IEHUSI POJTU U 3HAUUMOCTH
BbIOpaHHOM Mpodeccuu B
COLIMa/IbHO-9KOHOMUYE CKUX
OTHOILIEHUSX Uepe3
KOHTeKCTHOe 00yueHue

5. OBBEM JUCIIAIUIVHBI B 3AUETHBIX EJUHUIIAX C YKA3AHUEM KOJIMYECTBA
AKAJEMUUYECKMX UYACOB, BBIJEJIEHHBIX HA KOHTAKTHYIO PABOTY
OBYUAIOIIIMXCSI C TMPENOJABATE/JIEM (II0 BUJAM 3AHSAATUI) M HA
CAMOCTOSITE/IbHYI0 PABOTY OBYYAIOIINXCSI

Ko/nuyecTBO 4acoB Ha BH[J

Bup paGoTst PaboThI 10 cemecTpam:

KoHTakTHas padora 00y4yarwIuxcs C NpenojaBareieM

AyauTOpHBIE 3aHATHSA (8C€20) 96
B Tom unce:
JAeKyuu 32
npakmuyeckue 3aHimus 32
(u3 Hux 8 hopme npakmuueckoli n0020MoeKu)
/nabopamopHble 3aHAMust 32

(u3 Hux 8 hopme npakmuueckoli n0020MoeKu)

ITpomexxyTouHas aTTecTanys

B Tom uuicie:

9K3aMeH 36

CamocTosTeTbHast padoTa 00yJaromuxcs 84

Bcero (uacbi): 216
Bcero (3aueTHble eAMHULIBI): 6

6. COJEP)XAHUE MNCIUIVINHBI, CTPYKTYPUPOBAHHOE I10 TEMAM (PA3JEJ/IAM)
C YKA3BAHUEM OTBEJEHHOTI'O HA HUX KO/IMYECTBA AKAJEMHNYECKHNX YACOB
1 BUIOB YYEBHBIX 3AHATUI

6.1. Pazdeanbl ducyunauHbl U mMpyooeMKOCmb No 8udam yueOHbIX 3aHamull (8 akadeMuuecKux
yacax)

Hepens| Ne HaumMeHoBaHue pa3jesia /TeMbl AUCHUILIUHBI Buabl yueGHoH padoThI
n/n
Jlex | IIp | JIab ]:;; ((:)P
1-4 |1. |dnekTpuuecTBo 12 112 | 12 | - | 32
1 |1.1.|TTosie HEMIOABIKHBIX 3aPSA/IOB B BAKYyMe 21 2] 2 - 8
2 [1.2.[TTone HemoaBMXHLIX 3apA0B B JU/IEKTPUKE 2 2 - 8

3 |1.3.|TIpOBOJHUKY B 3/IEKTPUUECKOM TI0JIe 4 4 ] -

N
S E LY
I
1
o

4 1.4.| OHeprus 31eKTprUYeCKOro ToJis

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

5,6 |[2.1.|ITosile mOCTOSIHHOIO TOKA B BaKyyMe

7 2.2.|MarauTHOe 1noJie B BellleCTBe

8,9 |2.3.|IlepemeHHOe€ 3/1eKTPOMarHUTHOE M0JIe

NINININ
NINININ
NINININ
1
DO ||

10,11 |2.4.|DnekTpuueckue KoaeOaHUs




12 |2.5.|I1lepemeHHbIN TOK 2 2 2 - 6

13,14 |2.6.|JBwKeHue 3apsyKeHHbIX YaCTHUL] B 3JIEKTPUUYECKUX U 2 2 2 i 6
MarHUTHBIX MOJISIX

15  [2.7.|3nexkrpuueckuii Tok B MeTasnax 1 noaynpoBOJHAKAX 4 1 4 | 4| - 8

16 |2.8.|DnekTpuueckuii TOK B rasax 4 4 4 - 8

Htoro 3a 3 cemectp: 32 | 32 | 32 | - 84

Bcero: 32| 32 | 32 - 84

ITpum.: Jlek — nekyuu, IIp — npakmuyeckue 3aHsamus / ceMuHapbl, J/Iab — nabopamopHble 3aHsmus,
BHeayo — eHeayOumopHasi KoHmakmHas paboma, CPO — camocmosimenbHass paboma obyuarowjuxcs,
IIIT — npakmuueckast no020mogkKa.

6.2. CodepoicaHue oucyun/auHbl, CMpyKIypupo8aHHoe no pasoeiam (memam)

JleKyuoHHblll Kypc

Hepena HaumMeHoBaHue
Ne |pa3pena/remsl Copepxanue
JAVICIUITUHBI
1-4 |1. |D1eKTpU4ecTBO
1 1.1.|TIosie HeTIOABIDKHBIX OnekTpruyecku 3apsii. CBOMCTBA 3/1IeKTPUUECKUX 3aps/IOB.
3aps0B B BaKyyMe 3akoH coxpaHeHus 3apsiia. ToueuHbli 3aps/. 3akoH KysoHa.
p) 1.2.|TIone HemoABIKHBIX OneKTpuyeckoe rose. HarpsykeHHOCTb 3/1eKTPUUeCKOro
3apsizioB B Auanektpuke |01, Crila, IelCTBYIOLIas Ha 3apsi/; B S7IEKTPUIECKOM TIOJIe.
[TpUHLIUII CYTIepIO3ULIMU T0JIeH.
3 1.3.|IIpoBoaHuKY B IToTtok BekTOpa HarnpsukeHHOCTU. Teopema ["aycca s
3/1eKTPHYeCKOM I1071e BeKTOpa HarnpspbkeHHoCcTH. O6beMHasi, TOBepXHOCTHAs U
JIMHelHas MJIOTHOCTH 3apsfoB. [lose 3apsykeHHbIX
LIWIMHAPUUECKUX U chepruueCcKUX TTOBePXHOCTeH, ToJie
OJTHOM U /IByX miockocTel. [Tosie 3apskeHHOrO 11apa.
[vBepreHnus BeKTopa HanpspkeHHOCTU. Teopema ['aycca asis
BEKTOpA HampsyKeHHOCTU B AuddepeHiranbHoM hopMme.
4 1.4.|OHeprus [TotenyuaneHOe nose cuil. LIUpKyaaLys BeKTopa
3/IeKTPHYECKOTO T10JIST HaNps’KeHHOCTH 3/1eKTpruyecKoro noms. Teopema
LIMPKYJISILIMYA BEKTOPA HarpsbkeHHOCTH. PoTop BekTopa
HanpspkeHHOCTU. nddepeHnipanbHas (opMyIMpoBKa
MOTeHLManbHOro 1osis. IToreHiyan. Cesasb Mexay
TOTEHLIMa/I0oM ¥ BEKTOPOM HampsyKeHHOCTH.
OKBUIOTEHI[Ma/IbHbIe TTOBEPXHOCTH.
5-16 |2. [Maruerusm
56 |[2.1.|TTone mocrosiuroro Toka |B3anmMozericTeue TokoB. MarautHoe moje CBOWCTBA
B BaKyyMe MarHUTHOro 1ojist. MaruutHas neaykius. Cua JlopeHna.
[TpyHLMI Cynepno3uLMyi MarHUTHBIX T0JIEN.




2.2.

MarsHuTHoOe 110J1€e B
BeIIeCTBe

3akoH bro-Casapa. Teopema I'aycca zijiss BeKTOpa MarHUTHOM
WHAYKUUU. [IuBepreHLvs BeKTOpa MarHUTHOM UHYKLUU.
[Tone npsimoro Toka. Ilone B LleHTpe ¥ Ha OCU KPYyTrOBOTO
ToKa. Teopema 0 LIUPKY/ISIL{UM BEKTOPAa MarHUTHOM
vHAykuuu. [Tone coneHora v Toporza. 3akoH Amriepa.
KoHTyp € TOKOM B 0JHOPOJHOM U HEOJHOPOJHOM MarHUTHOM
ToJie: BpalljaTe/lbHbIi MOMEHT, SHeprusi, CUa, 1eMCTBYOLast
Ha KOHTYp B HEOJHOPOZAHOM MarHMWTHOM rosie. Pabora mpu
riepeMel|eH1UY KOHTYpa C TOKOM B MarHUTHOM TI0JIe.

8,9

2.3.

IlepemeHnHOe

MarHetuku. Toku MpOBOAMMOCTHU Y TOKHW HaMdIrHUYEHHSA

3JIGKTPOMAIrHUTHOE I10J1e

(MonekysisipHble TOKW). HaMarauueHHOCTh. [1ose B
MarHeTHkax. Teopema O LIUPKY/ISILIMK BeKTOpa
HaMarHUueHHOCTH. HarnpsykeHHOCTh MarHUTHOTO T10JISI.
Teopema 0 LIUPKY/ISILIUM BEKTOPA HATPSDKEHHOCTH.
MarHuTHasi BOCIIPUUMUYMBOCTb. MarHuTHasi IPOHUL[aeMOCTb.
YcnoBuYst BO3HUKHOBEHUSI 00BeMHBIX TOKOB HaMarHUUEHHUS.
YcnoBus Ha rpaHuIie pa3jena JAByX MarHeTUKOB.

10,11

24.

DJIeKTpUUECKUe
Kosie0aHuUs

MarHuTHbIe CBOMCTBA BelljeCTBa. MarHutomexaHuyeckye
siB/IeHus1. [ MpomMarHuTHOe oTHoleHre. OnbIT DUHIITeHHa U
Je-Xaaca. OnsiT bapHrTa.

12

2.5.

[TepemMeHHBIM TOK

MaruuTHble MOMEHTbI aTOMOB U MoJieKy/1. OmbIT LTepHa u
I'epnaxa.

13,14

2.6.

[IBv>KeHMe 3apsyKeHHBIX
YacTUL] B 3/IeKTpUYeCKUX
Y MarHUTHBIX TOMSAX

Iua-, napa- 1 peppomarHetuku. [Iprpozia AuamarseTrsma v
napamartHetusma. @eppomarHetrsm. OCHOBHasi KpUBast
HaMarHuueHus. MarauTHoe HacblleHue. I'ucrepesuc.
OcrarouHoe HamarHuueHve. KospLuyTrBHas cuia.
Marnutoctpukuus. I1prupoza peppomaruerusma. Touka
Kropu. AHTH(eppoMarHeTysm.

15

2.7.

OneKTpruueCKUi TOK B
MeTasnax u
TIOTYTIPOBO/THUKAX

SIBnenue anekTpoMarHuTHOM MHAYKLMKU. OneiT dapages.
[TpaBuno Jlenua. AC nnaykuuu. [loTokocuenieHue
(MOHBIA MarHUTHBIN MOTOK).

16

2.8.

ONeKTprUUeCKUl TOK B
rasax

Asnenvie caMOMHAYKLMA. THAYKTUBHOCTb. THAYKTUBHOCTD
conerouzia. 3C camovHAyKMU. B3avMHas UHAYKLYS.
B3anmHas MHAYKTUBHOCTB. Teopema B3aMMHOCTH.

Ilpakmuueckue/ceMuHapckue 3aHsimust

JIMJIEKTPUKE

Hepens HaumenoBanue
Ne |pa3pena /TeMsl CopepixaHue

AVCLUTIMHBI

1-8 . |3/1eKTpruecTBO

1,2 |1.1.|TTone HemogpmwkHpIX | DIEKTPUUECKHUIA 3apsif|. CBOWCTBA 3/IEKTPUUECKUX 3aPSI/IOB.
3aps/i0B B BaAKyyMe 3akoH coxpaHeHUs 3aps/a. Toueunslii 3apsy. 3akoH Ky/oHa.

3,4 |1.2.|TTone HemoaBwkHbEIX | D7EKTPHUUECKOE MosTe. HarpskeHHOCTB 3/1EKTPUYECKOTO MOJIs.
3aps/i0B B Cuna, flelicTByIOILIasl Ha 3apsifi B 3/1IeKTPUYECKOM I0JIe.

[TpyHLMIT CyTnepIio3nLiy MoJIen.




5,6

1.3.

[IpoBogHVKY B
3JIeKTPUUeCKOM I10J1e

[ToTok BekTOpa HampsbkeHHOCTU. Teopema ["aycca /it BeKTOpa
HanpsbkeHHOCTH. OObeMHasi, TOBepXHOCTHAs U JIMHeHast
TJIOTHOCTHU 3apsifioB. [Tosie 3apsbKeHHBIX LUUHPUYUe CKUX U
chepuueckux NMOBepXHOCTEH, MoJie OHOM U JBYX M/I0OCKOCTEH.
[Tose 3apskeHHOTrO I11apa. JvBepreHIius BeKTopa
HarpspkeHHOCTU. TeopeMa I'aycca /1711 BeKTOpa HarpsyKeHHOCTH
B AnddepeHiiranbHON dopme.

7,8

1.4.

OHeprus
3J/1eKTPUYeCKOro M0JIst

[TorennmanbHoOe nose cuil. LIupKyasaLys BeKTopa
HarpspKeHHOCTH /1eKTPUUeCcKoro rnoss. TeopeMa LIUPKY/IALUU
BEKTOpa HaNpsUKeHHOCTU. POTOp BeKTOpa HarpsykKeHHOCTH.
OuddepentmanbHas (popMynMpoBKa NOTEHLMATIBHOTO TOJIS.
[ToreHuumasn. Ceg3b MeXAY IMOTEHLIMA/IOM U BEKTOPOM
HarpsyKeHHOCTU. DKBUIOTEHLIMa/IbHbIe TI0BePXHOCTH.

9-16

MarseTusm

9,10

2.1.

ITone nocTostHHOTO
TOKa B BaKyyme

B3aumopelictBue TokoB. MarauutHoe rosie CBOMCTBa
MarHuTHOro rnosasa. MarautHas nHaykuusa. Cuia JlopeHua.
[TpuHIMI CyTrieprno3uLMyd MarHUTHBIX MOJIei.

11,12

2.2.

MarHuTHOe 110J1€e B
BellleCTBe

3akoH buo-CaBapa. Teopema ["aycca A5 BeKTOpa MarHUTHOM
WHJYKUWU. [IuBepreH1ysi BeKTOpa MarHUTHOW UHAYKLUU. [Tose
rpsiMoro Toka. [lone B jleHTpe 1 Ha 0CH KPyrOBOI'O TOKA.
TeopeMa 0 LIUPKY/SIL[MY BEKTOpPa MarHUTHOW MHAYKLWU. [Tosie
cosleHoUzia U Topourja. 3akoH Amriepa. KoHTYp € TOKOM B
OJHOPOJHOM M HEOZHOPOAHOM MarHMTHOM I10J1€:
BpalllaTe/ibHbIii MOMEHT, SHeprysi, CU/a, AelCTBYoIIas Ha
KOHTYP B HEOJJHOPOJIHOM MarHUTHOM T1ojie. PaboTa rpu
riepeMeleHUM KOHTypa C TOKOM B MarHWUTHOM T10J1e.

13,14

2.3.

[TepemenHoe
3/IeKTPOMarHUTHOE
roJie

MarHeTuky. TOKY MTPOBOAMMOCTH U TOKM HaMarHUUeHUsI
(MonekynsipHble ToKu). HamarHuueHHOCTb. [Tosie B MarHeTHKax.
TeopeMa 0 LIMPKY/ISLIMM BEKTOPa HAMAarHAYeHHOCTH.
HanpskeHHOCTb MarHUTHOTO 1oJ1si. TeopeMa 0 LIMPKY/ISILUA
BeKTOpa HalpspKeHHOCTU. MarHuTHasi BOCIPUUMUYKBOCTb.
MarHuTHasi IPOHULIAeMOCTb. YC/IOBUSI BO3SHUKHOBEHUS
00BbeMHBIX TOKOB HAMarHUUeHus1. YC/I0BHs Ha TpaHulle pasziesa
JIBYX MarHeTHKOB.

15,16

2.4.

DJIeKTpUUECKUe
KostebaHust

SIBneHue 3/1eKTpOMarHUTHOM UHAYKLKU. OnibiT ®apagest.
[TpaBuno Jlenna. 3 C nHaykuuu. [ToTokocuenieHye (MOTHBINA
MarHUTHBIN MOTOK).

JlabopamopHble 3aHsimust

Hepenn

Ne

HaumeHoBaHMe pa3jiesia /TeMbl AUCIMILUIMHbBI Cojiep)xanue

1.

JJIeKTPUYECTBO

1.1.

ITone HEIMOJABDKHBIX 3apAJ0B B BdAKyyMe

1.2.

ITone HETOABW)XHBIX 3apAJ0B B IN3JICKTPHUKE

1.3.

HpOBO,ZLHI/IKI/I B 3JIECKTPUUYECKOM I10J1e

1.4.

SHepFI/IH 3JIEKTPUUYECKOI'O I10JIA

2.

MarseTtusm

2.1.

ITosle NOCTOSIHHOTO TOKA B BaKyyMe

2.2.

MarHuTHoOe 11071€ B BelleCTBe

2.3.

HQPEMGHHOE 3JIECKTPDOMAIrHUTHOE T10J1€

2.4.

OrekTpruecKre KosiebaHust




2.5.|ITepeMeHHbIN TOK

2.6. ,[[BI/I)KEHI/IG 3dPA’KEHHBIX UdCTHL B 3JIGKTPUUECKHUX U MATHUTHBIX IMTOJIAX

2.7.] OneKTpuUeCcKUi TOK B MeTasIaX Y MOJYTIPOBOJHUKAX

2.8.| OneKTpuyeCcKuii TOK B ra3ax

7. IEPEYEHDb YYEBHO-METO/MYECKOI'O OBECITEYEHUWSA /IS
CAMOCTOSITE/IbHOM PABOTHIOBYYARONINXCSA IO AU CITUIIIMHE

1. T'ypbuu A.®. MeToanuecKre yKa3aHHs K BBITIOJTHEHHIO JTaOOpaTOpHBIX paboT mo Kypcy «Obias
¢du3mka». — O6HMHCK: MATI, 1999.

2. 3pnopoBuesa I.I., Mapkun A.Il., MactepoB B.C. JlabopaTopHbIii MPAakTHKyM 10 Kypcy «O61ast
bu3mKa», pazgen «AnekTpuuectBo». — O6HMHCK: UAT3, 2005.

3. I'ypbuu A.®. JTabopaTopHbIi MPAKTUKYM 110 Kypcy «O01mast pusmnka», pazien «IeKTpuuecTBO U
MardHetusm». — M.: HUAAY MU®U, 2014.

8. ®OHJ OILIEHOYHBIX CPEACTB JUIA TIIPOBEJEHWS TEKYIIEH WU
ITPOME)XYTOYHO! ATTECTAIIMM OB YUYAFOIIUXCS 1O AUCIHUTIINHE



8.1. Cesnsb medxicdy popmupyembiMu KomnemeHyusaMu u (popmamu KOHMpO/is UX 0C80EHUSs

No KoHnTpoiupyemsie NupukaTop AOCTHXKeHHUS HaumeHoBaHMe O1|€HOYHOI'0
n/n pa3pensbl (TeMbl) KOMIIeTeHI{UH! CpeJCTBa TeKylleHl 1
AUCLMILIMHBI NMPOME)XXYTOYHOM aTTecTalyu
Tekyujasi arrecranus, 3 ceMecTp
1. JJIeKTPUYeCTBO 3-0OIIK-1, Y-OIIK-1, B-OIIK-1 Kosnoksruym

3-1IK-1, ¥Y-1IK-1, B-IIK-1
3-YKE-1, Y-YKE-1, B-YKE-1

2. Marsnerusm 3-OI1K-1, ¥-OIIK-1, B-OITK-1 | KonTponbHas pabora
3-T1IK-1, ¥Y-IIK-1, B-TITK-1
3-YKE-1, Y-YKE-1, B-YKE-1

ITpomexyTouHas aTTecTanys, 3 cemecTp

OJK3aMeH 3-0OIIK-1, Y-OIIK-1, B-OIIK-1 OK3aMeHallMOHHbIN OuIeT
3-T1K-1, Y-IIK-1, B-TTIK-1
3-YKE-1, Y-YKE-1, B-YKE-1

8.2. Tunoeble KOHMpo/IbHbIe 3a0aHUA U/IU UHble Mamepua/ibl, He0Gxo0umble 0/151 OYeHKU 3HAHULl,
YMeHUll U HABbIKO8, XapaKimepu3sylouwjux 3manbl (popMupoeaHusi KomnemeHyuti

@®oH/I OLIEHOYHBIX CPeACTB M0 AUCLMIUIMHE obecrieurBaeT TPOBEPKY OCBOEHMS IJIaHUPYeMbIX
pe3y/ibTaToB 00yueHUsI (KOMIIETEHI[UM W UX WHUKaTOPOB) TMOCPEAICTBOM MEPOTPHUSTHM TeKyIleh |
MPOMe)XYTOYHOM aTTeCTaliy M0 JUCLUIUIAHE.

OueHouHble cpefcTBa puBeeHsbl B [1pyiokeHUn «POH/, OLIEHOYHBIX CPeCTBY.

8.3. Memoduueckue mamepuasbl, onpedeisiioujue npoyedypbl OYeHUBAHUS 3HAHUL, yMeHULl,
Haeblko8 U (unu) onbima OessmenbHOCMU, XapaKmepusylowjux 3manbl ¢QopmupogaHus
KoMnemeHyuti

Wtoroasi arrecTauus 10 [JUCLMIIMHE $BJ/ISIeTCS UWHTErpajbHbIM  TlOKa3areqeM KadyecTBa
TEOPeTUYeCKUX M MPAKTUUeCKUX 3HaHUUM W HAaBBIKOB OOYUAROIUXCS M0 AUCHUIUIMHE U CK/IaZbIBAETCS
13 OLIEHOK, TTO/TyYeHHbBIX B XO/ie TeKYyllel U TPOMe)KyTOUHOM aTTeCTaluu.

Tekylljasg aTTecTalldsi B CeMeCTpe IPOBOJUTCS C 1ieJiblo obecrieueHHsi CBOeBpeMeHHOW 00paTHOU
CBSI3H, /1151 KOPPEKIMY 00yueHus, aKTUBU3aLIMK CaMOCTOsITe/TbHOU paboThl 00yJaroImxcsl.

HpOME)KYTO‘JHaH dTTeCTalysd TIpeAHa3Hd4Ye€Ha [OJId 00BEeKTHUBHOIO TMOATBEPXAEHUA KW OL€HWBAHUA
AOCTUTHYTBIX P€3Yy/IbTaTOB O6y‘—IEHI/IH rnocjie 3aBepiieHrnda U3y4eHus JUCIUIT/IMHEI.

Teky11as arTecTanys OCyLeCTB/sSeTCs JBa pasa B CemMecTp:

e xoHTposbHas Touka Ne 1 (KT Ne 1) — BeICTaB/isieTCsl B 3/IeKTPOHHYHO BeIOMOCTb He To3jHee 8
Heflemn yueOHoro cemecrtpa. BkstoyaeT B cebsi OLIEHKY MepOMPHUSITUN TeKyIlero KOHTPOJIs
ayIUTOPDHOM U CAMOCTOSITeJIbHOW paboThl  oOywaroijerocss T0 pasjesam/TeMaM  y4eOHOMH
JUCLIATIIMHEI € 1 110 8 Hezlento yueGHOTO cemecTpa.

e xoHTposbHas Touka Ne 2 (KT Ne 2) — BeICTaB/sIeTCSl B 3/IEKTPOHHYIO BEJOMOCTb He mo3fHee 16
Hesle yuyeOHOro cemecTtpa. BkmodaeT B cebsi OIIEHKY MEPOTPUSITHMA TEKYIero KOHTPOJIS
ayIUTODHOW W CaMOCTOSITe/IbHOW paboThl oOyuwaroiierocsi TIO pasjesiam/TeMaM  yueOHOU
MUCLATIIVHEI € 9 10 16 Hegesto yuebGHOTO cemecTpa.

Pe3ynbTaThl TEKyIeH W MPOMEXYTOUHOM aTTeCTal[uH TMOJBOASTCS TI0 IKasie 06a/uTbHO-pPeHTHHIOBOM
CUCTEMBI.

JTan pedTHHI0BOM CCTeMbI / Hepens Bann
OneHOYHOe Cpe/ICTBO

Munumym* Makcumym




Tekyiias aTTecragus 1-16 36 60

KonTposibHasi Touka Ne 1 7-8 18 30

Konnokeuym 8 18 30

KonTposibHas Touka Ne 2 15-16 18 30

KonwmponbHas paboma 16 18 30

IIpoMexxyTouHas1 aTTecTanysa - 24 40

3auer -

3auemmblil butem - 24 40

HUTOI'O no guciuniyHe 60 100

* MuHMMaIbHOe KOMMYecTBO 0asyioB 3a OL|eHOUHOE CPeJCTBO — 3TO KOJMMUecTBO OasioB, HabpaHHOe
o0yyJarolumcsi, TpPU KOTOPOM OLIeHOYHOe CpeJCTBO 3aCUMTHIBAeTCs, B TIPOTUBHOM Cjydae
00yyJaroLuiCs JO/DKeH JIMKBUAMPOBATh MOSBUBIIYIOCS aKaJeMUUECKYH0 3a/I0/DKEHHOCTD TI0 TeKYIIeH
WA TIPOMEXYTOYHOMN arTecTaliid. MUHUMa/IbHOe KOJMUecTBO 0asi/ioB 3a TEKYIIYI0 aTTecTaluio, B
T.U. OTZeJ/IbHOe OLIeHOUHOEe CPeJCTBO B ee COCTaBe, U MPOMEeKYTOUHYI0 arTecTaluio cocrasisier 60%
OT COOTBETCTBYIOIIUX MaKCUMa/bHBIX Oasi/ioB.

CTyIeHT CUMTaeTCsl aTTeCTOBaHHBIM T10 pa3zeny, 3aueTy WK 3K3aMeHY, ec/ii OH Habpas He MeHee 60%
OT MaKCHMaJIbHOTO 0asiia, mpelyCMOTPeHHOTo paboueit mporpamMmoti.

CTygeHT MOXeT OBbITb aTTeCTOBaH IO AWMCLUITIMHE, eC/Id OH aTTeCTOBaH IO KaKIOMY pasfeny,
3aueTy/3K3aMeHy ¥ ero CyMMapHbIi 6ast cocrassisieT He MeHee 60.

OnpedeneHue GoHyco8 u wmpagoe

BoHyCBI: TIOOIIpUTE/IbHBIE OaIbl CTYZIEHT MOXKeT TIOJIyYUTh K CBOEMY PeMTHHIY B KOHL|e CeMecTpa 3a
MIPUCYTCTBYE Ha JIEKLUSIX, TIPAKTUYECKUX W 1aDOPaTOPHBIX 3aHATUSIX U aKTUBHYIO U PEry/sipHYIO
paboTy Ha 3aHSTHSIX.

BoHyc (ripemMuasbHble 0asuibl) HE MOXKET TPEBBIIATH 5 0a/uioB, BMecTe € Oa/ulaMM 3a TEKYIIYIO
aTrTecTaluyio — He 6osiee 60 6aUIOB 3a cemecTp.

8.4. IlIkana oyeHKu o6pazoeamenbHbIX 00CMUNCEHUL

VToroBast aTTecTarys 1Mo JUCLUILIMHE oljeHHBaeTcs 1o 100-0a/bHOM I1IKa/ie U MpeCTaB/IseT CyMMY
6aioB, 3apaboTaHHBIX CTYZIEHTOM IPU BBIMOJIHEHUU 3aJlaHUM B paMKaX TeKYIIeld U IMPOMeXKyTOUHON
aTTecTaluyu

Cymma Oyenka no Oyenka | TpeboeaHus K ypo8HIO 0C80eHUs1 yueOHOU
oan106 4-x 6a11bHOU WKane ECTS oucyun/uHbl

O1eHKa «OT/IMUHO» BLICTAB/ISIETCS CTYJEHTY,
eCJTv OH TTyOOKO Y TPOYHO YCBOWIT
MpOrpaMMHBIN MaTepuas, UCYepIibIBatoLlle,
M0C/Ie/l0BaTe/IbHO, YeTKO U JIOTUYeCKU

90-100 5- «OMAUUYHO»/ «3aUmeHo» A N
CTPOMHO €ro u3jaraeT, yMeeT TeCHO
yBSI3bIBaThb TEOPUIO C MPAaKTUKOM, UCIO/b3yeT
B OTBeTe MaTepuas MOHorpaduyeCcKoi
JIUTEPaTyphbl

85-89 B OLieHKa «XOpOLLO0» BbICTAB/IACTCS CTYLEHTY,

eCJ/Ii OH TBEpJI0 3HaeT MaTepuas, rpaMOTHO U
4- «XOpOLUO»/ I10 C eCTBY H3J/idaraeT ero, He AOITyCKds
«3aumeHo» yi y > Aoy
75-84 C CyIlleCTBEHHLIX HETOUHOCTEU B OTBETE Ha
BOITPOC

70--74 D




65-69 OI.[EHKa «YA0B/IETBOPUTE/IbBHO» BBICTABJIAETCA
CTYAEeHTY, €C/IM OH UMEET 3HaHHsA TOJILKO

OCHOBHOT'O MaTrepuasa, HO He yCBOMJI ero
JieTasnei, 0mycKaeT HeTOYHOCTH,

E He/I0CTaTOYHO MpaBU/IbHbIE (POPMYJIUPOBKHY,
HapylLeH!s JIorruueCKon
10C/1e/10BaTeIbHOCTU B U3/I0KEHUU
MIPOrpaMMHOT0 MaTepuasa

3-
«y008/1emeopumenbHoO»/
60-64 «3a4meHo»

O1jeHKa «HEeYyI0BIeTBOPUTETEHO»
BBICTAB/IAETCS CTY[EHTY, KOTOPBIM He 3HaeT
3HauUMTeIbHON YaCcTH MIPOrPaMMHOTO

2- Marepuasa, [oMyCcKaeT CyllleCTBeHHbIE

0-59 «Hey008/1emeopumenbHo»/ F obku. Kak mpaBusio, orjeHKa

«He 3a4meHO» «HEY/I0B/IeTBOPUTE/IbHO» CTaBUTCS
CTyZleHTaM, KOTOpbIe He MOT'YT MPOJ0/DKUTh
o0yueHue 6e3 JIOTIOTHUTETbHBIX 3aHSATHH 110
COOTBETCTBYIOLEHN IUCLUTITIMHE

9.IIEPEUEHh OCHOBHOW ¥ [IOIIO/THUTE/JIbHON YYEBHOW JINTEPATYPEI,
HEOBXO/JUMOMH 1711 OCBOEHUS IVICITUTI/IVHBI

a) oCHogHas1 yuebHas Aumepamypa:

1. Wpomoe N.E. 3amauu no obueit ¢usuke. — M.: "Jlaboparopust 3Hanui" (panee "BMMTHOM.
Jlabopatopus 3Hanmit"), 2010-2014. (69 3k3. , IBC Jlans, http://e.lanbook.com/).

2. Wpopos U.E. DnekrpomarHetn3m. OcHOBHBIe 3aKoHBI. — M.: "JIabopaTopus 3HaHuii" (paHee
"BMMHOM. Jlaboparopwus 3Hanuii"), 2012-2013. (50 3k3., OBC Jlaus, http://e.lanbook.com/).

3. CaBesnbeB 1.B. Kypc obmeii ¢usvku. B 3-x TT. T.2. D/ieKTpUUeCcTBO U MarHeTH3M. Bo/HBI.
OnTuka. — M.: Jlans, 2011. (9 3x3.,9BC Jlans, http://e.lanbook.com/).

4. CasenbeB U.B. Kypc obuielt ¢pusuku. B 5-u TT. Tom 2. DyieKTpryecTBO U MarHeTusm. — M.:

Jlanb, 2011. (OBC Jlans, http://e.lanbook.com/).
0) donoHUmMenbHas yueGHaAs AumMepamypa:

5. CusyxuH [1.B. O6mmmii kypc pusuku. Tom 3. nekTpuuectBo. — M.: @usmataut, 2009. (36C
Jlans, http://e.lanbook.com/).
6. CasenbeB 1.B. Kypc o6ieii dusuku. Kavra 3. — M.: ACT, 2003 (200 3k3.).

10. IEPEUEHb PECYPCOB MH®OPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOM
CETU MHTEPHET» (JAJIEE - CETb «WHTEPHET»), HEOBXOJUMbBIX JJIfl
OCBOEHMNS JUCIUTI/IMHBI

1. OneKTpoHHO-OKMO/MmMoTeuHass  cucrtema  ibooks.ru  [OmekTponsbii  pecypc] —  URL:
http://ibooks.ru/.

2. OnekTpoHHO-OMO/MMOTeUHass ~ cuctemMa  «Jlab»  [OnekTponHbli  pecypc] —  URL:
http://e.lanbook.com/http://ibooks.ru/.

3. O6pasoBarenbHas mardopma «HOpaiit» [OnekrponHHslit pecypc] — URL:
http://www.biblio-online.ru/http://ibooks.ru/.

4. OnekTpoHHast OubmioreuHass cuctemMa «Kymep Oyk» [OnektponHsii pecypc] — URL:
http://kuperbook.biblioclub.ruhttp://ibooks.ru/.

5. OnekTpoHHasi 6ubmoTeuHas cuctema «KoHCynbTaHT cTyzeHTa» [DeKTpoHHBIN pecypc] —
URL: http://www.studentlibrary.ruhttp://ibooks.ru/.

6. LlenTp nHbOpPMaIIMOHHO-O0MOIMOTEUHOTO 0OecTieueHst yueOHO-HayuHOH fesitenibHoCTH HUAY

MU®U [DnektponHbii pecypc] — URL: http://library.mephi.ru. http://ibooks.ru/.
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11. METOAUYECKUE YKA3AHUSI JUI1 OBYYAIOHIUXCS II0 OCBOEHHIO
TACIUTLTVHBI

By yueOHBIX OpraHu3aijus [jesiTelbHOCTH CTy/leHTa
3aHATUHN
Jlexiust Hammcanve KOHCIIeKTa JIeKIMM: KpaTKO, CXeMaTHU4HO, TI0C/ie[joBaTebHO

(MKCHpOBaTh OCHOBHBIE TIOTIOKEHHS, BBIBOABI, (HhOpMynHUpOBKH, 00001eHNs;
ToMeYaTh Ba)KHble MBIC/A, BBIJE/STH KITFOUEeBble C/IOBA, TePMUHBI. [IpoBepka
TePMUHOB, TIOHATUM C MOMOILBK SHLMKI/IONEUM, CI0Baper, CIPaBOYHUKOB C
BBIMTUCBLIBAHUEM TOJIKOBaHWH B TeTpajb. OO03HAUMTH BOIPOCH], TEPMUHBI,
Marepuas, KOTOpBIN BBI3bIBA€T TPYAHOCTH, TIOMETHTb W TIOIMBITAaTbCS HAUTH
OTBeT B PpeKOMeHjyeMoil sureparype. EciM caMoCTOsTeNIbHO He yHaeTcst
pa3obpartbcsi B Marepuasne, HeobxofuMo cgopMynupoBaTh BOIIPOC W 3aJaTh
TIPero/laBaTesTi0 Ha KOHCY/IBTAlMY, Ha TPAKTHUeCKOM 3aHSITHH.

[TpakTHueckue [TpopaboTka paboueti IporpamMmel, yzesisiss 0cob00e BHUMaHHUe 1Ie/IsIM U 3a/jauam,
3aHSATHS CTPYKTYPE W COJEP)KaHWI0 AUCHMIUIMHBL KOHCIEeKTHPOBaHHE HCTOUHUKOB.
Pabora ¢ KOHCITeKTOM JIeKI1i, TIOATOTOBKA OTBETOB K KOHTPOJILHBIM BOTIPOCAM,
TIPOCMOTP PeKOMeH/[yeMol JiuTeparypbl. PelieHre pacueTHO-rpaduueckux
3a/IaHuM, pelieHye 3a/jay 10 aJIrTOPUTMY U [p.

KoHTposbHas 3HaKOMCTBO C OCHOBHOM M [IOTOJHUTE/NBHON JITepaTypoli, BKJIOUast
pabora CTIpaBOUHble  W37aHUs, 3apy0eXHble WCTOUYHWKH, KOHCIIEKT OCHOBHBIX
MIO/I0)KEHUH, TEepMUHOB, CBeJileHWH, TpeOylommxcss [ 3allOMUHaHUS U
SIBJISFOLIMXCS] OCHOBOTIO/IATAIOIIMMU B 3TOW TEMe.

KosnnokBuym PaboTa ¢ KOHCIIeKTOM JIeKLMH, TIOATOTOBKA OTBETOB K KOHTPOJIbHBIM BOMPOCAM.
ITogroroBka K [Ipu MoOAroTOBKE K 3K3aMeHY (3aueTy) HeoOXOAMMO OpPHEeHTHPOBAaThCS Ha
9K3aMeHy KOHCIIEeKTHI JIEKI[1H, pEKOMEeH/1yeMYI0 JIUTePaTypy.

12. IEPEUEHb WH®OPMAIIMOHHBIX TEXHOJ/IOTWH, WCIIOJ/Ib3YEMBIX IIPHA
OCYIIECTB/IEHUN OBPA3OBATE/IbBHOI'O IIPOOHECCA II0 [AUCHUIUVINHE,
BK/IFOYAS ITEPEYEHD ITPOI'PAMMHOI'O OBECIIEYEHUA 1 THO®OPMALIMOHHBIX
CITPABOYHBIX CUCTEM (ITP1 HEOBXOJUMOCTHN)

Vcrnionp3oBaHre MHGOPMALMOHHBIX TEXHOJIOTHH ITPY OCYIIleCTBIeHNH 00pa3oBaTe/IbHOro Mpolriecca o
JUCLMIUTMHE OCYILECTB/SIeTCSI B COOTBETCTBUM C yTBepJeHHbIM [lonokeHrem 00 DeKTPOHHOM
vH(OpMaLMoHHO-00pa3oBarenbHoM cpefe MATO HUAY MUDU.

OnekTpoHHasi cuctema ynpaBieHusi oOyuenuvem (LMS) wucrionb3yeTcsi st peanu3ariuiu
oOpa3oBare/lbHbIX TPOrpaMM TIPH OYHOM, JUCTAHI[MOHHOM W CMEIIIEHHOM peXUMe O00yueHwus.
Cucrema peanusyeT ce[yollie OCHOBHbIE (DYHKLIUU:

1) Co3paHue 1 ynipaB/ieHre Kjiaccamy,

2) Co3paHue KypcoB,

3) Opranusanyis 3aricy yqatuxcs Ha Kypc,

4) [TpemocTaBieHue AOCTyTIA K yueOHBIM MaTeprasiaM JijIsl yualuxcs,

5) [Ty6smuKaryist 3aZiaHuid 17151 yU€HUKOB,

6) OrieHKa 3alaHUH yYaluXcs, TIPOBe/leHre TeCTOB U OTC/Ie)KUBaHUe TIporpecca 00yJyeHwus,
7) Opranu3atiysi B3auMo/lefiCTBUsI yUaCTHUKOB 00pa30BaTe/IbHOTO MpoLiecca.

Cucrtema WHTErpuUpyeTcsi C [IOTIOJIHATE/NbHBIMUA CepBHCaM{, 00eCIeuMBaOIIMMH BO3MOXKHOCTD
WCTOMb30BaHUs TakKuX (QYHKIUM Kak pabouuii KaseHAapb, BH/IEO CBsSi3b, MHOI'OMOJIb30BaTebCKOe
peJakTUpOBaHue [NOKYMEHTOB, CO3JaHuve ()OpM ONPOCHHKOB, UHTEPAaKTHBHAs [JOCKA /i1 pPUCOBaHUS.
ABTOpU3aLMsl MOMb30BaTeneld B CUCTEME OCYLECTB/ISIETCS MOCPeACTBOM KOPIIOPAaTUBHBIX aKKayHTOB,
MIPUBS3aHHBIX K IOMeHY oiate.ru.

12.1. ITepeuenb uHgpopmayuoHHbIX MexXHO102Ull
[Ipu ocyuecTBieHMd 00pa30BaTeIbLHOTO TMpoLiecca M0 AWUCLUIUIMHE MCIO/b3yIOTCS Cllelytolye
HMH(MOpPMaL[MOHHbIE TEXHOIOTUU:



® TIpOBe/leHMe JIeKLIUM 1 PaKTUYeCKUX 3aHATUU C UCTIO/Ib30BaHUEM CJ1al/j-TIpe3eHTaL;
® JCI0/1b30BaHUe KOMIIbIOTePHOI'O TeCTUPOBaHUS;
® opraHu3alys B3auMOZEHCTBUs C 00yUaroIMMICS TIOCPeICTBOM 3/1eKTpOHHOM routsel 1 DVIOC.

12.2. ITepeueHb npozpammHo20 obecneueHus

e Penakrop npe3eHTaruii Microsoft PowerPoint;
e bpaysepsl: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.
e JlokanbHast KOMITbIOTEepHas! CeTh U I7i00anbHasi ceTh VIHTepHeT.

12.3. I1epeueHb uHOpMaAYyuUOHHBIX CNPABOUHBIX CUCITIEM

IlocTymn K 37eKTPOHHBIM OMO/IMOTEUHBIM pecypcaM W 37eKTPOHHOM OubroteuHoit cucteme (DBC)
OCYILIeCTB/ISIeTCS TIOCPEICTBOM CIelMa/ibHbIX pa3fenoB Ha oduuyanbHoM caiite MATD HUAY
MUI®U. ObecrieueH JOCTYII K 3/IeKTPOHHBIM Kartanoram 6ubmioreku UATD HUAY MUOU, a Takke
3/IEKTPOHHBIM 0Opa3oBatenibHbIM pecypcam (OMOC), chopMyUpOBaHHBIM Ha OCHOBAaHUM TIPSIMBIX

JIOTOBOPOB C TMpaBoobsaziatesissiMd yueOHOM U yueOHO-MeTOAMUEeCKON JUTepaTypbl, MeTOAUYeCKUX

1ocoOwuii:

1) Nudopmaimonnsie pecypcbl Cetu KoncynbranT Ilmtoc, www.consultant.ru (uHdbopmaiius
HOPMaTUBHO-TIPABOBOTO ~ XapakTepa Ha OCHOBE COBPEMEHHBIX  KOMITBIOTEDHBIX U
TeJIeKOMMYHHKALIMOHHbIX TeXHOIOTUM);

2) DJ1eKTPOHHO-O0UO/THOTeUHAST cucrema HUAY MUOU,
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM=F&I21DBN=BOOK&Z
211D=&P21DBN=BOOK;

3) 9BC «M3aarennscTBa JlaHb», https://e.lanbook.com/;

4) OnekTpoHHO-6MbmMoTeuHast cricrema BOOK.ru, www.book.ru;

5) ba3bl faHHBIX «OIeKTpOHHO-60ub/MoTeuHas cucreMa elibrary» (3BC elibrary);

6) ba3osas Bepcust 3BC IPRbooks, www.iprbooks.ru;

7) ba3bl jaHHBIX «DseKTpoHHasi brubmoTeka TexHuueckoro BY3a» www.studentlibrary.ru;

8) DJ1eKTPOHHO-0UO/TMOTeUHAST cucTema «Aibykc.py/ibooks.ru»,

http://ibooks.ru/home.php?routine=bookshelf; _
9) OnekTpoHHO-0MbmMoTeuHast crctema «bC FOPAUT», http://urait.ru/.

13. OIMMCAHUE MATEPHUA/IBHO-TEXHUUYECKOM BA3bl, HEOBXOJAUMOM JIs
OCYIIECTBJ/IEHAA OBPA30OBATE/IBHOI'OITPOLIECCA ITO JUCHUII/IMHE

1. AyauTOpHBIN (POHJ UHCTUTYTA;
2. Yue6Hasi 1abopatopus "INMeKTpUUeCTBO U MarHeTU3M';
3. BubnvoreunsIit GoHZA UHCTUTYTA.

14. UHBIE CBEJEHUWSA N (MJIN) MATEPHAJIbI

14.1. Ilepeuenbp o00Opazoeame/nbHbIX MEXHO/A02UL, UCNO/Ab3yeMbIX nNpu  ocyujecmeseHuu
obpasoeamesnbHO20 npoyecca no oucyunjauHe

Ha nekuusix ¥ ceMrHapax MOCTOSIHHO UCIIOJb3YIOTCS CIeyIOlie MHTePAKTHBHbIE MeTOAbI 00yUYeHusI:
[TUCITYT, TPYTIIOBasi JUCKYCCHs, iebaThl, MO3TOBOH IITYpM, Mpo0/ieMHasi U UHTePAKTUBHAST JIEKIIWH.

14.2. ddopmbl opeaHu3ayuu camocmosime/nbHOU pabombl oOyuarowjuxcs (membl, 6bIHOCUMBIE 0151
camMocmosimesbHO20 U3yYeHusl; 80NPOCbl 0/ CAMOKOHMPpO/s; Munoeble 3a0dHusi 0/
camonpoeepKu)


http://www.consultant.ru/
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM%3DF%26I21DBN%3DBOOK%26Z21ID%3D%26P21DBN%3DBOOK
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM%3DF%26I21DBN%3DBOOK%26Z21ID%3D%26P21DBN%3DBOOK
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM%3DF%26I21DBN%3DBOOK%26Z21ID%3D%26P21DBN%3DBOOK
https://e.lanbook.com/
http://www.book.ru/
http://www.iprbooks.ru/
http://www.studentlibrary.ru/
http://ibooks.ru/home.php?routine=bookshelf
http://urait.ru/

1. MarduTtHoe r1oJie CO31aHO ABYMs Hapa]IJIe]II:HbIMI/I AJITMHHBIMHA HpOBO,ZLHI/IKaMI/I C ToKaMu I1 u
IZ, paCHOJIO)KEHHbIMI/I HepHeH,E[I/IKy'JIHpHO ITJIOCKOCTHU LIepTEB)Ka. ECJII/I L= 2[2, TO BEKTop I/IH,ILYKL[I/II/I
pe3yJILTUPYIOLLEro MoJisi B TOUKe A HaripaB/ieH

® 2 ®

, * " Ly

2. Ha pucyHke wu300pakeHbl CeueHUs [JBYX Tlapasule/IbHbIX —TPSIMOJMHENHBIX —JIJTAHHBIX
MPOBOJHUKOB C TIPDOTHMBOIOJIO)KHO HampaB/ieHHbIMA TOKamu, TipudeM I1 = 2D. WHAyKOUs
pe3y/bTUPYIOLEro MarHUTHOTO TI0/Is1 paBHa HYJIIO B TOUKe MHTepBasa

3. Ha pucyHke n300pakeHbl CeUeHUs UeThIPEX Mapaslie/TbHbIX MPSIMOTMHEHHbIX
JUJIMHHBIX TIPOBOJHUKOB, pacCro/ioKeHHbIX B BepLIMHaX KBafApaTa. [Iis Bcex
MpUBeJIeHHBIX C/lyuaeB yKa3aTb HalpaB/eHHe BeKTOpa MarHUTHOW WHAYKUWU B
pe3y/IbTUPYIOLLEr0 MarHUTHOT'O TI0J1s1 B TOUKe A, PaCro/ioyKeHHOM B LIeHTpe KBaZipara.

4. ]lBa KpYroOBbIX BMTKa pacIlO/ioKeHbl BO B3aWMHO IleprHeHAUKY/ISPHBIX
IJIOCKOCTAX TaK, UYTO UX LEHTPbI COBMNajaroT. MHAYKLIUSA MarHUTHOIO IIOJI,
co3/aBaeMOro MajabiM BUTKOM B Touke O paBHa 0.2 Tn. HaWTu uHAYKLURO
pe3y/bTUPYIOLero MarHUTHOTI'O 110711 B 3TOU TOUKe.

5. /[IBa 3apsja q: W @2 [BWKYTCA Napa/ulejibHO JApPYyr Apyry Ha
pacCTosHUM I Apyr OT Jpyra. YKasaTb Harpab/ieHHMe MarHUTHOU
COCTAaBJISIFOLLEN CW/bI, AEUCTBYIOLEM Ha BTOPOM 3apsii CO CTOPOHBI
11epBoOro 3apszja.

6. [IBe ofiiHAaKOBble pPAJMOMAUThI, yAajeHHble APYr OT Jpyra Ha pacCTOSHUEe d 400wMm,
paboTaroT cuH(ba3HO Ha YacToTe 1.5MI'y. B Kakux HarpaBieHusix OymyT HaOMHOAAThCS
MaKCUMYMBbI U3/TyUeHHs ?

7. Crna ToKa B NIPOBOJALLIEM KPYTOBOM KOHTYpe ¢ UHAYKTUBHOCTBIO 0.1 I'H 3aBUCUT OT BpeMeHU
o 3akoHy I = 2 + 0.3t A. Haiitu abcosnmtoTHyt0 BennuuHy SIC caMOWH/YKLIWH.

8. UeMy paBHA HarpsDKEHHOCTh 3JIEKTPUUECKOrO 1107151 E. cOOBI[aroIiero s1eKTpoHy YCKOpeHue
a 9.8Mm/C%.

9. 3apshKeHHasi yYacTHLla, BjeTeBllasg B IIOCTOSIHHOe OJHOPOJHOE MarHUTHOe T[ioJie
MeprHeH/MKY/ISIDHO CWJIOBBIM JIMHUSIM, J[BW)KETCS B HEM II0 YCTaHOBMBILEWCs Tpaekropuu. B
HEKOTOPbIII MOMEHT WHJIYKLYs 10/ HauMHaeT YyBeIWuMBaTbCs. B pesynbTare MOAy/lb CKOPOCTH
YaCTULbI



10. OLIeHUTb OTHOIIIEHHWE /IeKTPUUECKONH M MarHUTHOM CHIT F./F., AefcTByioupx Ha 3apsj B
riosie Bo/HbL. CKOpPOCTh 3apsija v C.

11. YacTtuia, umerollast 3apsi ¢ U MacCy m , ABWKETCS B OJZHOPOJHOM MarHUTHOM II0jie
MHAYKIUU B . CKOpPOCTb 4acTULIbl v NepreHvKy/sipHa B . Halitu paguyc okpyxHoctd R, mo
KOTOPOU [IBUKETCSI YaCTHULa B PEJISTUBMCTCKOM CJlydae.

14.3. Kpamkuti mepMuHo/a02u4ecKutl €/108apb

BekTopom YmoBa-IIoliHTHHra HasbiBaeTCs BeKTOp P TM/JIOTHOCTM TMOTOKa 3/1eKTPOMarHUTHOMN
SHepruM, IIepeHOCMMOM 3JIeKTPOMAarHUTHOM BOJMHOW. Mozynb 3TOro BeKTOpa paBeH 3Hepruw,
MepeHOCHMOM BOJTHOM B OfIHY CEKYH/y uepe3 TUIOIIaAKy 1 M, pacriofioKeHHYHO TeprieHJUKY/ISIPHO
HarpaB/ieHUIO PACIIpOCTpaHeHus BoHbL. HarpaB/ieH BekTop P B CTOpOHY pacripocTpaHeHus BOJTHBI.
BuxpeBble 3/1eKTpruecKHe TOKH - UHAYKIMOHHbIE TOKU, BO3HUKAIOLUE B CIUIOLIHBIX TPOBOAHUKAX,
HaXOZSIUXCS B TIePEMEHHOM MarHUTHOM Tiosie. MiHora ¢ HuMu OOPIOTCS ZJIi YMEHBIIIeHUsT TTOTepPh
(HampuMep, CcepAeyHUKM TpaHCPOpPMaTOpOB HaOWMpalOT W3 OT[e/NbHBIX IUIACTMH), a WHOTAa
WCIOJIb3yIOT B MeTa/UTypruM W MallMHOCTPOeHUM (MHAYKLHMOHHbIE TeUM [Jis TUIaBKU MeTaslioB,
3aKaJIKi CTajiv, CBapKH M Mp.).

l'anpbBaHUUYECKUH 3/IEMEHT - WCTOYHUK 3/IeKTPUUEeCKOTO TOKa, KOTODbIM TIpU pa3psifie BblessieT
3/IEKTPUYECKYI0 SHEPTHI0 3a CYeT IPOTeKaHWsl 37eKTPOXMMUYeCKUX peakuuil. [IpyHLMn paeicTBus
rajibBaHUYECKOrO 37ieMeHTa OCHOBaH Ha SIBJIeHWM B3auUMOJEMCTBUS MeTajjla C 3JIeKTPOJIUTOM,
TIPUBO/SAIIIEM Y BO3HUKHOBEHUIO B 3aMKHYTOW LM 3ieKTpruyeckoro Toka. JIC raabBaHUUYeCKOTo
3/IeMeHTa 3aBUCUT OT MaTepuasia 3/1eKTPOZOB 1 COCTaBa 1eKTPOJIUTa.

JuamarHeTM3MOM Ha3bIBaeTCsl CBOMCTBO BeleCTB (JMaMarHeTMKOB) HaMarHWYMBAaThbCsS HaBCTpeuy
CU/IOBBIM JIMHUSIM [IeHCTBYIOILIETO Ha HEro BHEIIHero MarHuTHoro 1osis. C  TOYKM 3peHust
3JIEKTPOHHOM TEeOpUM [UaMarHeTh3M OOBSICHSeTCs 3aKOHOM 3/IeKTPOMAarHUTHOM MHAYKIMU U
npaBuioM JleHrja. /InaMarHeTUKU — CabOMarHWTHBIE BeljecTBa. /damMarHeTH3M — YHHMBepCaIbHOe
CBOWCTBO BCeX BeLeCTB, OIHAKO B psifie CydyaeB OHO TepeKpbiBaeTcsi Oosiee CUIBHBIM Tlapa- |
(eppomMarHeTU3MOM.

JudaneKTpUK - BelllecTBO, o0Osazaroliiee HU3KOM yAenbHON 3/1IeKTPUUYECKON TPOBOAUMOCTBIO.
VimeanbHBIN AUAIEKTPUK BOOOIIe He MPOBOJUT TOK, €0 MPOBOJUMOCTb PaBHA Hy/0. K AM3neKTprKam
OTHOCSTCSI TThe303/IeKTPUKH, CerHeTO3/IeKTPUKH, 1eKTPeThI U JIp.

IMonapusauusa P (3/1eKTpUUeCKUil JUMOIBHBI MOMEHT eJUHULbI 00beMa) MPsIMO MPOTOPLIMOHATbHA
HanpsKeHHOCTU 3nekTpuueckoro ot E: P = keoE. KoadduieHT nponopLiioHaIbHOCTH K U eCTh
[IM3/1eKTprYeCKasi BOCIIPUMMYMBOCTD. 371eCh €0 — 31eKTprUYecKasi TOCTOsIHHAS.

JusnekTpuyeckasi NPOHHMIIAEMOCTb € TIOKasblBaeT, BO CKOJIBKO pa3  HampshKeHHOCTb
3JIEKTPOCTaTUUeCKOrO T10Jie B JIM3MIeKTPUKe MeHbllle, yeM B BakyyMme. [[/isi XapaKTepUCTUKU T0Jisl B
[IM3/1eKTPUKe BBOJST BCIIOMOTaTe/IbHYH0 BeJIMUMHY — 3/1eKTpuueckoe cMeljeHue: D = eocE.

JloMeHaMH  Ha3bIBalOT 00/1IaCTM  CMOHTAaHHOW  (CaMONpPOW3BOJILHOM)  HaMarHUUeHHOCTH B
(dbeppomMarHeTrke. Pa3mepsl 1oMeHOB Tiopsiika 1 MkM. CM. Takke @eppoMarHeTU3m

Jdyroit Ha3biBaeTCs pa3psj B Tas3e, TMPOUCXOAAIMA Tpu aTMoChepHOM [laBleHUU W
COTIPOBOXK/IAOLI[MICSI OYeHb BBLICOKOW Temrieparypoil. IIpy 3TOM HarpsbkeHWe Ha 37eKTpojax
cocrasnsieT 30-40 B, a TOK — fecaTKM Wiv coTHU amnep. OZHO M3 Ba)KHEUIIMX MPUMEHeHUMN AyTy —
JlyroBasi CBapKa U pe3Ka MeTaslioB.

3akoH Ammepa yCTaHaB/IMBaeT CBSI3b CHUJIbI, [IEMCTBYIOLel Ha MPOBOJHUK C TOKOM B MarHUTHOM
roJie, C CWJIOM TOKa U UHAYKLuMel MaruutHoro nons: dF = IBdl sina, rge I — cuna Toka, B — ungykius
MarHuTHoro mons, dl — [jvHa 37eMeHTApHOrO yuyacTKa TpoBoAHMKa. HampaBneHnue Bektopa dF
orpe/iesisieTCs C MOMOLL[bIO TIPaBUJIa JIeBOM PYKHU.

3akoH buo-CaBapa-J/laniaca ro3Bo/isieT pacCUMTaTh HAMPSHKEHHOCTh MarHUTHOTO TIO/IST TOKa JIF000k
KOHGUrypaLyu MmyTeM WHTerpupoBanusi Beipaxkenus: dH = I[dl, r]/4nr?, rge dH — HanpsyKeHHOCTb
MarHUTHOTO TI0JIsI, CO3/jlaBaeMoro 3y1eMeHTOM Toka dl, r — paZiyc-BeKTOp, MpOBe/IeHHbIN OT 3/71eMeHTa



TOKd B TOUKY, B KOTOPOﬁ PaCCUMUTBIBAETCA HAIIPS>KEHHOCTBD I10JIA.



3akoH Ky/soHa - OCHOBHOM 3aKOH 3/IeKTPOCTAaTHWKH, BbID&KAIOL[UM  3aBUCHMOCTb  CHJIbI
B3aUMOJENCTBUS [JBYX HEMOJBWKHBIX TOUEUHBIX 3apsiioB OT pacCTOsSIHUSL MeXJy HuMHU. [IBa
HEMOJBWXHBIX TOUEYHBIX 3aps/la B3aMMOAEUCTBYIOT C CWIOW TMpPSMO MPOMOPLIMOHATBHON
TIPOM3BEe/IEHUIO BeIMUMH 3THX 3apsilOB ¥ 00paTHO TPOIOPIMOHATILHOM KBa/[paTy PACCTOSTHUS MeXAy
HAMU M 3aBUCSILIEN OT AUSeKTPUYECKOM TIPOHULIAEMOCTH Cpefibl, B KOTOPOW HaXOAATCS 3apsi/bl
(Kynon, 1785). 3akoH Ky/ioHa TMOATBEP)KAAETCs OMBITOM BIUIOTH O pacCTOsHMM mopsiaka 107° m
(pasmeps! siipa aToma).

3akoH /xoyns-J/IeHnja no3BosisieT HAUTU KOJIMYECTBO TEIJIOTHI, BbIJe/sOLIeeCs: B TIPOBOAHUKE TMPHU
MPOTEKAaHUU 3/1eKTPUUECKOTO TOKA: KOJMYECTBO TEMJIOTHI MPSIMO MPOMOPLIMOHATBHO KBaJpaTy CHIIbI
TOKa, COTPOTUBJIEHUIO TTPOBOAHUKA U BpEMEHH NPOTeKaHUs TOKaA.

3akoH Oma /s y4yacTKa LjenM CBSI3bIBaeT CWIYy TOKa C Pa3sHOCTHIO IOTEHLMAJoB Ha KOHLIAX
TPOBO/IHMKA U COMNPOTHB/IeHHeM MpoBogHuKa: I = (@1 — @2)/R. 3akoH Oma A/1s1 3aMKHYTOU (TIOJTHOM)
LIeMA CBS3bIBAeT 3/€KTPOJBWKYIIYIO CUJIy UCTOYHUKA C MOHBIM COmpoTrBeHreM Lenu: I = E/(Ru +
Ro). 3gece Ru um Ro — COOTBETCTBEHHO COMNpPOTHB/EHWE HAarpy3Kd U BHYTPEHHee CONpOTHB/IEHHE
HCTOUHHKA.

3aKkoH, CBSI3bIBAIOLIMI LIMPKY/SLUIO BEKTOpPA HaMNpsUKEHHOCTH MAarHWTHOTO TIONASL C  TOKOM,
OXBAThIBa€MbIM KOHTYPOM HWHTETPHUPOBaHUsA. B 0000I|eHHOM BHjle 3aKOH IIOJTHOTO TOKAa BXOJUT B
CUCTeMy ypaBHeHUI Makcsesa.

3aKoH coOXpaHeHHs 3/IeKTPUYEeCcKOro 3apsja - (U3nueckuil 3aKOH, B COOTBETCTBHUU C KOTOPbIM B
3aMKHYTOM CHCTeMe B3aUMOZENCTBYIOIIMX Tesl ajarebpaniueckas CyMMa 3/IeKTPUYECKUX 3apsiZioB
(MOHBIN 371eKTPUYeCKU 3apsi/l) 0CTAaeTCs HeM3MEHHOM MPU BCeX B3aUMO/IeCTBUSIX.

3aKOH 3/1eKTPOMarHuTHOM HHAYKOUA - IJAC HHAYKIMM B 3aMKHYTOM KOHType [psIMO
MPOIOPLIMOHA/IbHA CKOPOCTU H3MEHeHHsI MarHWTHOIO II0TOKa 4Yepe3 IOBePXHOCTb, OrPaHUUYEHHYHO
KOHTYPOM. OJIeKTPOHHBIM MeXaHW3M 3aKOHa 3/IeKTPOMarHUTHOM MHJYKLUM COCTOMT B TOM, 4YTO
repeMeHHOe MarHUTHOe TIIojle TOpoXKAaeT (MHAYLMPYeT) BHUXpeBOe 3/IeKTpUYecKoe TIoje C
3aMKHYTBIMH CHUIOBBIMU JTMHUAMU. OTKpBIT @apazieem (1831). B 0600611ieHHOM BHie 3aKOH BXOJUT B
CUCTeMy ypaBHeHUM Makcsesa.

3oHHasi TeopHsi TBEPAOro Teja — KBAaHTOBAas TEOpPHUS JHEPreTUYeCKOro CIeKTpa >5/eKTPOHOB B
Kpuctasvle. ComlacHO 30HHOM TEOpUM 3TOT CIIeKTP COCTOMT W3 YepeAyroLMXCcsl 30H (I10J10C)
pa3pelleHHbIX W 3arpellleHHbIX SHepruil. 30HHasi Teopus XOpOIIO OOBSCHsSeT psifi SIBeHW, B
YaCTHOCTY pa3HbIi MeXaHU3M 3J/IeKTPOIIPOBOAHOCTH METaI/IOB, JU3/IeKTPUKOB U MOMYIIPOBOJHUKOB.
NHAYKTUBHOCTD - (u3nuecKas BeIWUMHA, XapaKTepU3yrolljasi CBsi3b MEX/y CKOPOCTbIO U3MEeHEeHUsI
TOKa B TIPOBOAHMKE (KaTyllke) W BO3HMKarwowed npu 3toM 3C camouHaykKuuu. VHIYKTHBHOCTB
MPOBO/IHMKA (KaTyIlIKK) 3aBUCHT OT ero pa3MepoB M (JOPMbI, UMC/Ia BUTKOB, a TakKKe OT Marepuasa
MarHuTonpoBoga. Eavnaniient unaykruBHoctu B CU aBnsercs 1 ['enpu.

MHAYKIMOHHBIN TOK - 3/IeKTPUUECKUI TOK, BO3HUKAIOIIUM B 3aMKHYTOM TPOBOJSIIEM KOHTYpe Mpu
W3MeHEeHUH MOTOKa MarHUTHOM UH/YKLIMM, IPOHK3bIBAIOIIEr0 3TOT KOHTYP. BesinurHa 1 Hamnpas/ieHre
WH/YKLIMOHHOT'O TOKA OIpee/IsitoTCS 3aKOHOM 3/IeKTPOMarHMTHOU MHAYKLIMU U 3aKOHOM OMa.
Nupykiuusa mMarHuTHO nosisi B — BekTOpHasi Be/iMuMHa, U3MepsieMasi OTHOLLIEHWeM MaKCHMMabHOTO
BpaIl[alOIller0 MOMEHTa, [eHCTBYIOIIero Ha HeDOOJbIION KOHTYp C TOKOM B MAarHUTHOM TIojie K
MarHUTHOMY MOMEHTY 3TOro KoHTypa. HarpaBneHve BekTopa B coBnazjaeT ¢ HarpaB/ieHreM HOpMa/u
K KOHTYPY B COCTOSIHUU PaBHOBECHS.

MCcTOUYHHUK TOKAa - KWCTOUHUK 3€KTPUUEeCKOW SHEepruv, B KOTOPOM [eHCTBYHOT CTOPOHHUWE CUJIBI,
paszeisitoliue 37eKTpuueckre 3apsiibl. ICTOUHUK TOKa XapaKTepu3yeTcsl 3/1eKTPOJBIKYLLEeN CUIoN 1
BHYTPDEHHHMM COTPOTUB/IeHUeM. VICTOYHMKaMU TOKa SIBASIIOTCS  Ta/lbBaHUUECKHWe  S/IeMEeHTHI,
aKKyMYJIATOPbI, MallIMHbI [IOCTOSTHHOTO TOKA U JP.

Knaccuueckasi 3/1eKTPOAMHAMMKA - pas/iesl 3/1eKTPOJUHAMMKY, pacCMaTpUBaIOLMM U3MEHSIOIeecs
WIM CTallMOHapHOe 3/eKTPOMarHUTHOe Tiojie B  HEMOJABWKHOW cucteMe oTcueta. OCHOBY
KJIaCCUYeCKOM 3/1eKTPOAVHAMUKH COCTaB/ISIOT ypaBHeHUs: MakcBesina.

KBaHTOBasg 3/1eKTpPOJUHAMMKA - KBAHTOBasg TeOpUs S/€KTPOMAarHUTHOrO mojs. M3ydaer
B3aMMO/IeICTBUE MOJIs1 C 3apsHKEeHHBIMU UaCTULIAMU.

KosiebaTes1bHBIM KOHTYPOM Ha3bIBaeTCsl 1ielb, COCTOSI[asi U3 MapasijiesibHO BK/IFOUEHHBIX KaTYIIKU
WHJYKTUBHOCTU W KOHJeHcatopa. [Ipy pa3psiie KOHAeHCaTropa Ha KaTylIKy B KOHTYpPe BO3HMKAIOT
3/IEKTPOMAarHUTHbIE Koyie0aHus1, YaCTOTa KOTOPBIX 3aBUCHT OT eMKOCTH M UHAYKTUBHOCTH KOHTYpa.



KoHnpaeHncaTtop - 3/71eMeHT 5/1eKTPUUECKOM LieNy, NpejHa3HaueHHbId [Jig HWCI0/b30BaHUSI €ro B
Pas/IMUHBIX 37IeKTPO- U PaJMOTeXHUUeCKUX cxeMmax. KoHZieHcaTop COCTOUT U3 [iBYX W/IU IIPOBOJHUKOB
(0Oka0K), pa3fesieHHbIX CI0eM AW3JeKTpUKa. To/IMHA AU3/IeKTPUKAa 00BIYHO Masia 10 CPaBHEHHIO
C pa3Mepamy TNPOBOAHUKOB. B 3aBHcHMOCTH OT (hopMbI 00K/IaZlOK KOHZEHCATOphl ObIBAIOT IIOCKHUE,
UIMHApUYeckre, chepudyeckue u fp. [lo THIy AUAMEKTPUKA pa3IMyalOT BO3AYIIHbIE, OyMakKHbIe,
C/IIOJsIHBIe, KepaMUUYeCKHe U Ip. KOHZIeHCaTOophI.

KoHTaKTHOM pDa3HOCTHIO TIOTEHLMAa/iOB Ha3blBaeTCSl Pa3HOCTh IOTEHLMAlOB, BO3HHMKAIOLasi IpH
KOHTAaKTe [JByX Pa3sHOPOAHBIX MeTa/u10B. OTKPBI/I sIB/IeHNe UTA/IbSHCKUN y4eHbIl Bosera (1797).
Ko3d¢umuenToMm  3/IeKTPONPOBOJJHOCTH  Ha3biBaeTCs  BelMMuMHa  obOparHas — yJe/ibHOMY
COIPOTHUBJIEHUIO.

MarHuTHOM BOCHIPUMMYHMBOCTBI0 Ha3bIBaeTCs KO3((HULMEeHT NPONOPLMOHATBHOCTHU X B BbIDAKEHUU:
J = xH, roe J — HamarHuyeHHOCTb, H — HanpsykeHHOCTb MarHWUTHOIO Mnojd. [ auamarHetukos <0,
[i1s1 mapamarHeTukoB x>0. 1ns peppomarHeTukoB x>>0. Cm. Takke MarHuTHasi IpOHULIAEMOCTb.
MarHuTHON TOCTOSIHHOM HAa3bIBAeTCs pa3MepHbId MHOXUTeTb [o = 4m-107 TH/M, BXoAsmui B
HeKOoTophble (hOpMYyJIbl 37IeKTpoMarHeTrusMa (Harpumep, B dopmyny B = popH), 3amvcaHHbie B cCTeMe
eauuuL CH.

MarHuTHOM NPOHULIAEMOCTBI0 1 Ha3bIBaeTCs Be/IMUMHA, NTOKa3bIBatoIlast, BO CKOJIBKO pa3 UHIYKLUS
MarHWTHO I0J1s1 B MarHeTvKe Oosibllle MHAYKIMY B BaKyyMe. MO)KHO TOKasath, uto = 1 + x, e X —
MarHyATHasi BOCIIPUMMYUBOCTb.

MarsuTHoe 1oJie — 0jHa U3 CTOPOH eJMHOI0 3JIeKTPOMarHUTHOIO I0JIsl. MarHuTHoe Ioie CO34aeTcst
JBIDKYLIUMUCST 3apsijlaMu (TOKOM IPOBOAVWMOCTH) W TepeMEeHHBbIM 3/1eKTPUUeCKUM Io/eM (TOKOM
cMellieHNs). [leficTByeT MarHUTHOeE I10J1e TOJIbKO Ha JBWIKYLLMECs 3apsijbl.

MarHuTHBIM MOMEHTOM Ha3bIBaeTCs BEKTOPHasl BeJIMYMHA, MOAY/b KOTOPOW paBeH MPOU3BeZEeHUI0
CWIbl 3/IEKTPUUECKOTO TOKa B KOHTYpe Ha IUIOIa/ib 00TeKaeMyl0 3TUM TOKOM. HampasneHue
MarHMUTHOTO MOMEHTa CBSI3aHO C HarlpaB/ieHHeM TOKa MPaBU/IOM OypaBuMKa.

MarHuTHBIN NOTOK (MM MOTOK BeKTopa B) — 570 notok @B BekTOpa MarHWTHOM MHAYKLIMK uepe3
KaKyro-/mb0 MoBepxHOCThb. B ciyyae ofHOPOJHOTO MarHUTHOTO TIOMS W TJIOCKOM MOBepxHOCTH @B =
BS cos o, rge B — uUHAYKUMS MarHWTHOIO MO/, S — IUIOLA/b TTOBEPXHOCTHU, O — YIOJ MeXAy
BEKTOPOM B 1 HOpMasiblo K TOBEPXHOCTH.

K Mera/u1aM OTHOCSITCS BellleCTBa, MMeHoLie CBOOO/HbIE /IeKTPOHEIL, T. €. BajleHTHbIe 31eKTPOHBI,
OTOpBaBlLIMECs OT CBOMX arOMOB U IIpUHAJJIe)kaljie BCeMY KOJIJIEKTUBY aTOMOB MeTaslia
(KOJUIeKTMBU3MPOBaHHbIe 5/1eKTPOHbI). C TOUKM 3peHHsl 30HHOM TeOpud TBepZOro Tejla NPHU3HAKOM
MeTajla SBJ/SeTCS Ha/lduyve He IIOJHOCTBbIO 3allO/IHEHHOW 30Hbl, KOTOpasg HOCHUT Ha3BaHUE 30HbI
NIPOBOJVIMOCTH.

HaMarHM4eHHOCTBIO Ha3bIBAeTCSl MAarHUTHBIA MOMEHT eJUHULIbI 00beMa MarHeTHKa.

HanpskeHue — TO ke camoe, 4TO ¥ Pa3HOCTb NTOTEHL[MAJIOB.

HanpsikeHHOCTBbI0 MAarHUTHOT'O TOJISl Ha3bIBAeTCsl BCIIOMOrare/bHas BeJIWYMHA, XapaKTepu3yroias
MarHUTHOE I10J1e MaKPOTOKOB.

HanpsikeHHOCTh 3/IEKTPUYECKOr0 IOl — CWIOBas XapakTepUCTWKA M0/, HW3MepsieTcst
OTHOILIEHWEM CHUJIbI, AeHCTBYIOIIel Ha TIOI0)KUTebHBIN MPOOHBIN 3apsifl, K 3HAYeHHUIO 3TOTO 3apsifa.
OlixeHBa/Ibi, 00HApY)KWU/ MarHUTHOe T0jie TOKa CMeIlleHUsl: MarHUTHasi CTpesKa, HaxXOZsIasicst
BOMM3M TIJIOCKOTO 3apsUKeHHOTO KOHJ|eHCaTopa, OTK/IOHS/Iach OT CBOEro IepBOHA4YaJbHOTO
HaripaB/ieHus IIpU paspsze koHzaeHcaropa. Cp.: OnsIT Opcreja.

Opcres 00HapY)KW/ MarHUTHOE TO7leé TOKAa IMPOBOJWUMOCTU: MarHUTHAs CTpeJKa, PacIoIoyKeHHast
BO/M3M TIPOBOAHMKA C TOKOM, TP BK/IFOUEHHWM TOKAa OTKJIOHSIaCh OT HAarlpaBJeHWUs MarHUTHOTO
MepruaHa.

IlapamarHeTu3sMoM Ha3sblBaeTCsl CBOMCTBO BellleCTB ([lapaMarHeTMKOB) HaMarHW4MBaThbCs B
HanpaB/leHUM CW/IOBBIX JIMHUM BHEILIHer0 MarHUTHOIO IIOJsl. ATOMBI I1apaMarHeTUKOB HMERT
OT/IMUHBIA OT Hy/Is MarHWTHBII MOMEHT U BeAyT cebs B MarHMTHOM TIione T0700HO
MUKPOCKOITMYEeCKUM MarHUTHBIM CTPeJIKaM.

p-N-nepexo/ioM HasbiBaeTcsi 007acTb BOMM3M KOHTaKTa [JBYX TOJIyTIPOBOAHUKOB C PasHbIM THIIOM
MPOBOAUMOCTH. BcriencTBre pekoMOMWHAIMM [JBIPOK U 37€KTPOHOB BO/MM3M KOHTaKTa obpasyercs
obsactb, 06ejHeHHast HOCUTE/ISIMU TOKa M Ha3blBaeMasi 3aliMparoliyM caoeM. [10CKo/bKy p-n-repexof
00s1a/jaeT OIHOCTOPOHHEH TPOBOAWMOCTBIO, TO OH HCIIOB3YeTCsl [/l BBITIPSIM/IEHUST TIePEMeHHOTO



TOKa HM3KOM YaCTOThI U IeTeKTHPOBaHHUs PaJMOCUTHAIOB.

IMonsApu3anyei JU3/eKTPUKA Ha3bIBaeTCs TIPOLECC CMeLleHUs] CB3aHHbIX 3apsiioB JW3JIeKTPUKA B
3JIeKTPUUECKOM none. B pe3ysbrare mossipusaliu rpaHy JU3/IeKTPUUYeCKOM IIaCTHHBI, TOMeLeHHOU
B 3/IeKTPUYECKOe I1071e, 0Ka3bIBaKOTCS 3apsyKeHHBIMU 3apsi/jlaMy ITPOTUBOIIOIOXKHOIO 3HaKa.
ITonsApHBIMM HAa3bIBAKOTCI MOJIEKY/bl, Y KOTOPBbIX «LEHTPbl TS)KECTHU» T[IOJIOKUTEJIbHOTO U
OTpUILIATe/IbHOTO 3apsiZIoB He COBMAJal0T. Takasg MojeKysa I0 CBOWM CBOWCTBAM T0Z00HA
JIEKTPUUECKOMY [UIIO/I0 U XapaKTepy3yeTCsl 3JIeKTPUUYeCKUM [UIIO/IbHBIM MOMeHTOM. IIpumepsl
nosisipHeIX Monekyn: H20, NHs, HCI u gp.

IToTeHMan 3/71€KTPOCTAaTHYECKOro MOJIS - SHepreTuyeckas XxapakTepucTuka ross. Onpegesnsiercs
KakK BeJIMUMHA, u3MepsieMasi pabOTol CUJT MOJIS 110 TIePEeHOCY eIMHUYHOTO TOJIOKUTETbHO 3apsijia U3
JJaHHOM TOYKM B [Jpyrylo, (UKCUPOBAaHHYIO TOUKy. B KauecTBe (DMKCHMpPOBAHHOW dYacTo OepyT
OeCkoHEUHO yia/eHHY TOUKy. JIpyrMMu c/ioBaMH, TOTEHI[Ha/ 37IeKTPOCTaTHUeCKOTO T0Jii PaBeH
MOTeHLMa/IbHOW SHEepPrUy eJUHUYHOIO T0JIOKUTENBHOTO 3apsi/ia, TOMELeHHOr0 B 3Ty TOUKY. EnuHura
noreHuana B CU 1 Bonbr.

IIpaBuio JleHna - rpaBusIo, Ompefessolijee Harpas/leHWe WHIYKLHMOHHBIX TOKOB, BO3HHKAROLIUX
MPU 5/1eKTPOMAarHUTHOM WHAYKLUU. ComtacHO mpaBuiy JleHIla MHAYKLMOHHBIM TOK BCeraa HMMeeT
TaKoe HarpaB/ieHHe, YTO ero COOCTBeHHbI MarHWTHBIN MOTOK KOMIIEHCHPYeT U3MeHeHUs! BHeIIHero
MarHMTHOIO TOTOKA, BbI3BaBLIEro 3TOT TOK. IIpaBuio JleHlla eCThb CaeACTBHE 3aKOHA COXpPaHEHHs
sHepruu. J.X.JleHn (1804-1865) - pycckuii pU3MK.

ITorynmpoBoAHMKAMHU Ha3bIBAeTCSI K/IaCC BEIeCTB, 3aHUMAIOL[UX 10 CBOEM CIIOCOOHOCTH MPOBOJUTH
3/IeKTPUUECKHI TOK IIPOMEXYTOYHOE II0JIOKEHHe MeXAY MeTa/jlaMu U [usjieKTpukamu. C TOuKd
3peHHsi 30HHOM TeOpHWH TBEpAOro Teja BelleCTBO OTHOCUTCS K IOJIYIIPOBOAHMKAaM, €C/Iv IIMpPHHA
3arpelLeHHON 30Hbl, OTJe/IS0Lel BaleHTHYIO 30HY OT 30HbI IPOBOAWMOCTH, MeHblile 2 3B.
ITonsip3yeMoCTbI0 MOJIEKY/Ibl  HA3bIBAa€TCS  BEJIWUMHA, XapaKTepU3YyHLash «CMeLjaeMOCThb»
3JIEKTPOHHOM 000JI0UKHM TIOA, [IeMCTBHeM 3/1eKTPHUUeCKOro ToJs. DIeKTpUUeCKU AUTOIbHBIA MOMEHT
p, UHAYLMpYeMbIi 1o/eM, NMpONOpLIMOHa/NeH HarpspbkeHHocTd mons E: p = aeoE. KospduuyeHt
TMIPONOPLMOHAIBHOCTU O U €CTh I0/ISIPU3yeMOCTb.

ITocTOAHHBIM Ha3bIBAeTCS S/EKTPUUYECKUU TOK, HE MEHSIOLIUMCS C TeuyeHWeM BpeMeHHU. B ciyudae
MOCTOSTHHOTO TOKa TIPH OTpeAesieHud Cuibl ToKa I = Ag/At MoXHO Oparhb /1000 TIPOMEXYTOK
BpemeHu At.

IToTok ®E BeKTOpa HANPSHKEHHOCTH JIEKTPUYECKOro IMOoJIsA uepe3 KaKylo-ub0 MoBepXHOCTh. B
Cclyyae OJHOPOJHOrO ToJisi M Tuiockou moepxHocth ®e = ES cosa, rge E — HanpsykeHHOCTb
3JIEKTPOCTaTAYeCKOro 11018, S — IJIOLa/b [IOBEPXHOCTH, O — YI0JI MeXAy BeKTOpoM E ¥ HopMmasbio K
1oBepxHOCTU. Cp. MarHuTHBIN NOTOK.

IIpaBuna Kupxroda npuMeHstoTCs /i pacyeTa CAOXKHBIX (pa3BeTB/EHHBIX) Liered MOCTOSTHHOTO
TOKa. MeTo/, KOMILJIEKCHBIX TOKOB I103BOJISIET PaclpOCTPAaHUTh STH TpaBW/a [JIsl pacueTa Liemeit
riepeMeHHOI0 TOKa.

IIpoBojHMKAMHU Ha3bIBAIOTCSI BEIEeCTBA, CO/epJKalllde B JAOCTaTOYHON KOHIIEHTpALUKd CBOOOZHBIE
3apsfapl. K IIpOBOAHMKAaM OTHOCATCS MeTa/l/lbl, WOHMU3MPOBaHHble Tasbl, BOJHbIE pacTBOPLI
3JIEKTPOJIUTOB W PacIuiaBbl cosieii. B anekTpruyeckoM mojie CBOOO/HBIE 3apsi/ibl Tiepepacrpe/iensiioTCs
TaK, YTO HAalPsUKeHHOCTb 3JIEKTPUUYECKOIo I10JIs1 BHYTPU IPOBOJHMKA OKa3blBaeTCsl paBHa HYIIO, a
TOTeHL1as MPOBOJHUKA BCIOAY OJMHAKOB.

PensaTuBUCTCKasA 371eKTPOJMHAMHUKA - pasfiesl 3/1eKTPOAUHAMUKH, U3Y4aroliui 3JIeKTPOMarHUTHbIE
SIB/IEHHs] B [BWXKYLLMXCS CpefaxX, ONUpasiCb Ha WHBAPWAHTHOCTb 3apsi/jlda B Pas/IMUHbIX CHUCTeMax
OTCUeTa U MHBApMAHTHOCTh OCHOBHBIX 3aKOHOB OTHOCUTE/BHO Mpeobpa3oBaHuii JIopeHlia.
CaMOMHAYKLMSL - sIBJleHWe BO3HWKHOBEHUS 3/1eKTPOABWKYILEM CUJbl B MPOBOJAHMKe (KaTyILlIKe) IMpU
M3MeHeHMHY TIPOTeKarollero B Hel 3/1eKTpuyeckoro Toka. Benmuunba u 3Hak JC caMOMHIYKLMU
orpeiesisitOTCSl 3aKOHOM 3/1IeKTPOMarHUTHOM UHIYKLMU.

fiBleHHe CBEPXIMPOBOJUMOCTH OTKPbLT To/aHAcKui  ¢usuk Kameprmunr-Onnec  (1911):
COTIPOTHBJIEHWE PTYTH TIPU TeMIiepaType, O/13K0M K abCOMFOTHOMY HYJTHO, CKAUKOM YMEHBIIIa/0Ch 10
Hy/is. B panbHelineM CBepXNpPOBOAMMOCTh Oblla OOHapy)keHa W y JIDYTUX MeTas/yloB W CIUIaBOB
(cBuHel, os10BO, >kene3o U Ap.). CBepXIpoBOAWMOCTb, KaK M 37eKTPUUYECKOe COMpPOTHUBJIEHUE,
OOBSICHSETCS B3aUMO/IEMCTBHEM KOJUIEKTUBU3MPOBAHHBIX 37IEKTPOHOB MeTasula C KPHUCTa/ThyeCKOn
peiietkoil. B 1986 romy o6Hapy>xeHa BbICOKOTeMIIepaTypHasi CBepXITPOBOJUMOCTh, TeOPHsi KOTOPOM



HaXOJUTCS B CTa/IMU Pa3pabOTKH.

Cwioli JlopeH1ja Ha3bIBaeTCsl CWja, [IeHCTBYIOLasi Ha 3apsj B 3/IeKTPUUECKOM U MarHUTHOM MOJie
(anekTpuueckass U mMarHuTHasi cuna Jloperua): F = q{E + [v, B]}. [lepBoe ciaraemoe B moc/iefiHeM
BbIpa)KeHUM Ha3bIBaeTCs IeKTPUUECKOM, a BTOpOe — MarHUTHOM cusioi JIopeHiia.

Cuwiol TOKa HasblBaeTCsl BeIMUYMHA, HU3MepsieMas 3apsiiloM, MPOTeKalollUM uYepe3 TIONepeyHoe
ceyeHue TNPOBOAHMKA B OfHY cekyHAy. Eqununia cunel Toka B CH: 1 Ammep — yeTBeprass OCHOBHas
eZIMHUL]A 9TOM CUCTeMbI (Hapsly C METPOM, KWJIOTPaMMOM U CeKYH/IOM).

CosieHOM/I0M Ha3bIBaeTCs KaTyllKa LWINHAPUYe CKOU (hOpMBI.

CraiuoHapHbBIM Ha3bIBaeTCsl 37eKTPUUYECKOe TI0jie, CYLIeCTBYIOLee B TIPOBOJHUKE C TOKOM W
o0yc/ioB/IMBaroITlee TIePEeHOC SHEPrHM B IIEMsX IMOCTOSHHOTO TOKA. 3apsifibl MPH TMPOTeKaHWW TOKa
HeIpepbIBHO TMepeMeNatoTcs], HO pacrpesie/ieHre UX OCTaeTcsl Hen3MeHHbIM. [103ToMy cratioHapHOe
1oJie, TI0ZI0OHO 37IEKTPOCTAaTHUECKOMY, SIBJISIETCS TOTEHI[HA/IbHBIM.

CTOopoHHSII CWIa - CWIa HedJIeKTPOCTaTUYeCKOM TPHpPOAbI, BbI3bIBaIOLasl IepeMellleHne
TI0JIO)KUTE/IbHBIX 3/IEKTPUUeCKUX 3apsi[J0B BHYTPH MUCTOYHUKA TTOCTOSTHHOTO TOKAa OT TOUKU C HU3KUM K
TOYKEe C BBICOKMM TIOTeHL[Ma/ioM (OTpPHULIATENIbHBIX — OT TOUKU C BBICOKMM K TOKe C HH3KUM
noreHrragoM). CTODOHHUMH CUUTAIOTCS BCE CUJ/IbI OT/IMYHBIE OT KYJIOHOBCKUX CHJI. YZenbHas paboTa
CTOpPOHHUX cu (paboTa IO MepeHOCY eJMHUYHOTO 3apsi/ia) Ha3bIBaeTCs S/eKTPOJBIIKYILEH CUIOoN
HMCTOYHMKA TOKa.

Teopema I'aycca-OcTporpajckoro CBsi3biBaeT CyMMapHbIM 3/1IeKTPUUECKWN 3apsifl, HaxXOASLLANUCS
BHYTPU 3aMKHYTOlM TMOBEPXHOCTH, C MOTOKOM BEKTOPA HArpsDKeHHOCTH 3/1eKTPOCTAaTUUeCKOro ToJist
yepe3 3Ty mnoBepxHOCTh: ®E = Xg/eoe. B 0000IIeHHOM Bue 3Ta TeopemMa BXOAUT B CHUCTEMY
ypaBHeHnl Makcseria.

TepMo03/1eKTPOHHAsA 3MHMCCHUS — HWCIyCKaHWe 3/eKTPOHOB MeTasl/laMW, HarpeTblMd [0 BbICOKOM
TemrepaTypbl.

Tieomuil pa3psaj — pa3psiJ, BO3HUKAIOLIUN B pa3psifHON TPyOKe, HAllOJIHEHHOW T'a30M MPU HU3KOM
naBneHuu (okoso 0,1 MM PT. CT.), IPY HarpsDKeHWH TOPsiIKa HeCKOIbKUX ThICSY BOJIBT. [IprMeHsieTcs,
B YaCTHOCTH, B JlaMIlax JHEBHOTO CBeTa.

Tokamu ®Dyko Ha3bIBalOTCAd WHJYKIMOHHbIE TOKW, BO3HHMKAIOIMe B MAaCCHBHOM TPOBOJHUKE,
TIOMeELLeHHOM B TlepeMeHHOe MarHUTHOE ToJIe.

ToKOM NMPOBOAMMOCTH Ha3bIBAETCS JIEKTPUUECKUH TOK, 00YC/IOB/IEHHBIN [JBIDKEHHUEM 3apsKeHHBIX
yacTuL].

ITonsaTne «ToK cmewmieHuss» BBes Makcsesul. [Io MakcBe/uly TOK CMellleHUsI - 3TO IlepeMeHHOe
3/IeKTpUYecKoe ToJie, MOpOXKJaroliee, HapsiLy C TOKOM IIPOBOJYMMOCTH (ABWKYILIMMHUCS 3apsiziaMu),
MarHuTHoe rosie. Takum 06pa3oM, UCTOYHUKOM MAarHUTHOTO TIOJSI MOXKeT ObITh TOK CMEIeHUSI U TOK
MIPOBOJIMIMOCTH.

Topougom Ha3bIBaeTCs KaTyIllka, Metolrias hopmy Oybmka.

ToueuHbIH 3/IEKTPUYECKHI 3apsijl — 3apsKeHHOe TeJlo, pa3MepaMy KOTOPOTO MOXKHO TpeHeOpeub B
YCJIOBUSIX KOHKPETHOM 3a/jauil.

TpaH3uCTOpPBI — TOIYNIPOBOAHUKOBBIe TproAbl. [Ipensoxkensl B CIIIA (1948). Ilpumensitorcs s
yCUJIeHUsT U TeHepalyu 3eKTpuuyeckux Kojebanwii. [To cpaBHeHHWIO C BaKyyMHBIMH TpPUOJAMU
00/1a/1af0T PSIZIOM LIEHHBIX TIPEUMYILECTB (Masiblii BeC U TabapyuThl, POYHOCTh, OTCYTCTBHE HaKa/TbHBIX
1jeTieid, BBICOKHUH K. T1. [., OOMBIIION CPOK CTyKOBI).

YpenbHoe CONMpOTHB/IEHMe Be/MUMHA, XapaKTepu3ylollas CIIOCOOHOCTh BeIecTBa IPOBOJUTH
3/1IeKTPUUECKM TOK, W YMC/IE€HHO paBHasi COMPOTUB/IEHHIO TIPOBOJHMKA [JMHOO B 1 MeTp
TUIOIIAZIbI0 TIOTIEPEUHOr0 ceueHust 1 M? YiesbHOe COTMpPOTHBJEHHE 3aBUCHT OT TeMIepaTypbl. Y
MeTasJIoOB OHO pacTeT C POCTOM TemrepaTypbl, y TMOJYIPOBOJHUKOB U BOJAHBIX PacTBOPOB
3JIEKTPO/IMTOB — YMEHbILIAeTCSl.

YpaBHeHnss MakcBesjla - ypaBHeHWUs, YCTaHaB/AMBAlOIIMe CBSI3b MEXAy HalpsyKeHHOCTSIMU
3JIEKTPUYECKOT0 ¥ MarHWTHOTO T0JIed Y pacripefie/ieHdeM B MPOCTPaHCTBe 3/1eKTPUUeCKUX 3aps/ioB U
TOKOB. YpaBHeHUsI MakcBe/jla ONUCHIBAIOT /IEKTPOMarHUTHbIE SIBJIEHUSI B pa3/MyHbIX CpefiaXx U B
BaKyyMe. YpaBHEHMsI He [I0Ka3blBalOTCS U He BBIBOAATCS B MaTeMaTH4eCKOM CMBbIC/e, a SIBISHOTCS
o0o01mieHremM ormbiTa. Bce 3akoHBI 37eKTpOMarHeTW3Ma €eCThb C/Ie[CTBUS 3THX ypaBHeHuWH. U3
ypaBHeHH MakcBesia BeITeKaeT CylljeCTBOBaHHUe 371eKTPOMarHUTHBIX BOJTH.

@eppoMarHeTU3MoOM Ha3bIBaeTCsl CBONMCTBO HEKOTOPBLIX BellecTB ((heppoMarHeTHMKOB) CIIOHTAaHHO



HaMarHUUMBaTbCsl. MarHWTHbIe MOMEHThI aTOMOB (heppoMarHeTHkKa B Tpefiesiax MUKPOCKOMMUeCKHX
obsacteii  (ZIOMEHOB) CIIOHTAHHO OPHEHTUDYIOTCS Tapa/uieflbHO  Apyr  apyry. IIporecc
HaMarHUUMBaHUS MOXXHO pacCMaTpUBaTh Kak IPOLIECC OPUeHTalMM MarHUTHBIX MOMEHTOB /IOMEHOB
B/IO/Ib CHJIOBBIX JIMHWM MarHUTHOro nosist. IIpy BBIK/IFOUEHMHM MarHWTHOTO IoJs (eppoMarHeThK
0CTaeTCss HaMarHMUYeHHbIM (OCTaTOYHasi HaMarHWMUeHHOCTh). deppomMarHeTH3M HabJIOJaeTCsl TOTBKO
IIpU YCJIOBUM, YTO TeMIlepaTypa He IpeBblllaeT TakK Ha3blBaeMylo Temrieparypy (v Touky) Kropu.
Camble n3BeCTHbIe (heppPOMarHeTHKH — Kese30, KOOa/IbT U HUKeJb.

O/neKTper - [AW3IEKTPHK, CIIOCOOHBIA [JIUTeNIbHOE BpeMsl HAaXOOUTHCS B HA3IeKTPU30BAHHOM
COCTOSIHUM TIOCJIe CHSITUSI BHEIITHEro BO3/IeMCTBUSI, BbI3BaBILErO MOJISIPU3ALIMIO. DJIeKTPeT CO37aeT B
OKpY’KaroIlleM MPOCTPaHCTBe 3/1eKTPOCTaTHUeCKoe T0JIe 3a CYeT Mpe/BapyuTe/IbHOW 3/1eKTpU3aLiiy Uin
ocTaTouHOU Tmossipu3alui. OObIUHO 3/1eKTPeThl 00pa3yloTCs IMyTeM HarpeBaHUs AU3NIEeKTPUKOB [0
TeMIlepaTypel, O/M3KOM K TeMIeparype WX IUIaB/eHHs, W TOC/IeYIOLIEro OX/IaKIEeHUs] B CH/IBHOM
BHeIIIHEM 3/IeKTpHUeCKOM TIoJe.

OnekTpuuecKassi eMKOCTb (3/IEBKTPOEMKOCTb) TIPOBOAHMKA -  CKa/sipHas  BeJIMYMHa,
XapakTepu3yolljasi CrMocoOHOCTb TIPOBOAHMKA HAaKalulMBaThb J/eKTPUUeCKUM 3apsj], W paBHas
OTHOLIIEHHUIO 3apsi/ia MPOBOJHMKA K ero MoTeHUany (B MpeAIo/o)KeHNWH, UTo BCe Jpyrue MPOBOAHUKU
OeckoHeUHO yzareHbl M UTO TIOTeHLMan OeCKOHeUHO y/AajeHHOW TOUKW TPHUHSAT paBHBIM HYJIO).
EnvHuiel syekTpuueckor eMKoCTH npoBogHuka B CU siBnsierca 1 ®apag,.

D/IeKTpUUYeCKON MOCTOSHHOW HAa3bIBAaeTCsl pa3MepHbl MHOXuTenb &= 8,85-10" Kn?/H-m?
BXOJAIIMM B HEKOTOpble ()OpPMyJIbl 3/1eKTpOMarHeT3Ma (HarpuMep, B 3akKoH KysoHa), 3amucaHHbIe B
cucreme efuHuL CH.

O/eKTpUUYeCKU# AUIOJIb - CHCTeMA /IByX TOUEUYHbIH 3apsiloB OJMHAKOBBIX M0 abCOIOTHON BeTMUKHe
Y TIPOTHBOTIOJIOXKHBIX T0 3HAKY, PacroyioKeHHbIX Ha HEKOTOPOM PpacCTOSIHWM JApyr OT gpyra. Ha
JMIO/b, HaXOJALIMICS B 7IeKTPUUECKOM I10J1e, Ie[CTByeT rapa CW/, CTPeMSIIUXCS YCTaHOBUTh €ro
B/IOJIb CWJIOBBIX JTMHUA. MOJIEKY/TbI MHOTHMX BEIL[eCTB 110 CBOMM CBOMCTBaM MOJ00HBI 37IeKTPUYeCKOMY
[JUTIOJIIO.

OnekTpuuecKu 3apsAj - (usnueckas BelMUYMHA, XapaKTepu3yrolljash CBOWCTBO Tel WM YaCTHL]
BCTyIaTb B 3/eKTPOMarHUTHOE B3aUMOJENCTBUe U ONpefle/stolas 3HayeHHsi CUJ U SHepruu Ipu
TaKUX B3aUMOJEHCTBUSIX. JJEeKTPUUeCKUM  3apsiiaM TPUIMCHIBAIOT — TOJIOKUTE/bHBIA WU
oTpuliaTenbHbIN 3HaK. Equnulia 3apsiga B cuctemMe CU — 1 K (Ky/oH).

O/eKTpHYeCcKUM CMelleHHeM Ha3bIBaeTCsl BCIIOMOraresibHasi BeKTopHasi BennunHa D=eoeE (rze € —

OTHOCUTEJ/IbHAsd [AW3JIEKTPUUECKAd IIPOHULIdEMOCTb, &0 - 3JJIEKTPUUECKad II0CTOAHHAA, E -
Halps>KeHHOCTb  3JIEKTPpHUYEeCKOT'O HO]IH), rnpuMeHsemMasa Ajsd OIIMCAHUA 3SJIEKTPUUECKOIro IIOJIA B
AWDJIEKTPHKE.

:‘)J'IEKT[)O]J[BI/I)KyII[aH CWIa - XdPdKTE€pHUCTHMKA HWCTOYHUKA 5>SHEPrunu B BHEKTPHHGCKOﬁ LeIu.

OneKTpoABWXKYIIas CUla U3MepsIeTCsl OTHOLIIeHHeM paboThl CTOPOHHUX CHJI 110 TiepeMelljeHH0 3apsijia
BZIOJIb LIETIM K 3HAUeHHWIO 3TOro 3apsifia. MokHO cka3ath, uto J/IC ecTh yaenbHas paboTa CTOPOHHUX
cui. IC, Kak ¥ TOTeHLHa/l, U3MepsieTCs B BOIbTax.

OnekTpoAMHAMHUKA - pasfiesn (U3MKW, K3yuyalolvid CBOMCTBA 3/1eKTPOMArHUTHOTO TOJIi U €ro
B3aUMOJENCTBYE C 3apsilaMy, CBSI3b TeKTPUUYECKHUX U MarHUTHBIX SIBJIEHUM, a TakKe 3/IeKTpUYeCKuil
TOK. Pa3nuuaroT KaacCU4YecKyro, PpeasTUBUCTCKYI0 U KBAHTOBYIO 3/1eKTpPOAVWHAaMUKWA. OCHOBOM
KJ/IaCCUYeCKOM 3/1eKTPOAMHAMUKH SIB/ISIIOTCS ypaBHeHUs: MakcBeJia.

O/IEKTPO/IMTHYECKOHM UCCOLMaLield Ha3blBaeTCsl pacriaj, MOJeKy/a1 KHUCJIOT, 1jejiouell U cosled B
BOJHOM pacTBOpe Ha IPOTHBOIOJIOXKHO 3apsUKeHHble HOHBI. [10/I0KUTe/bHbIeE WOHBI HAa3bIBAKOTCS
KaTMOHaMH, OTpHLiaTe/IbHble — aHMOHaMU. [IprunHa aucconuanum — Bo3elCTBYE MOJISIPHBIX MOJIEKY/T
BO/JbL.

O/IeKTPO/IMTAaMHU Ha3bIBAKOTCS BelljecTBa (CO/M, KMC/IOThI, OCHOBAHMS), BOJHbIE PAaCTBOPbI KOTOPBIX
MPOBOJAT 3/1€KTPUYECKU TOK. MOJeKysbl 3/1eKTPO/IUTOB MOJ, JeHMCTBUEM ITOJISIPHBIX MOJIEKY/T BOZbI
JWCCOLMYPYIOT — Pacra/aroTcs Ha IIPOTHUBOIIO/IOKHO 3apsKeHHbIe UOHBI.

JJIeKTPOMarHuTHasA UHAYKIMA - siB/leHWe BO3HUKHOBeHHs D/IC B MPOBOAHMUKE IIPU €ro JABUKEeHUU B
MarHATHOM T10/1€; WU TIPU U3MEHEHUM OKDY’Kalolllero ero MarHMTHOro mnoist. [Ipy 3ToM B 3aMKHYTOM
TPOBO/ALLEM KOHTYpe, TIOMell|eHHOM B IepeMeHHOe MarHUTHOe T10Jie, BO3HUKAeT MHAYKLMOHHbBIN TOK.
CM. TakKe 3aKOH 3/1eKTPOMarHUTHOM MHAYKLIWH.

O/IeKTPOMarHuTHOe B3aUMOJEMCTBHEe — S5TO B3aUMOJENCTBHE 3apsUKeHHBIX Tesl. Xapakrep



3/IeKTPOMarHUTHOTO B3aWMO/IEMCTBUS 3aBUCUT OT BbIOOpa CUCTEMBI OTCUeTa. B HEKOTOPBIX cUCTeMax
OTCUeTa MarHWTHasi KOMIIOHEHTa 3/eKTPOMAarHUTHOTO B3auUMOJEWCTBUS He Habmopaetcss o
HaO/TI0IAeTCsT MEKTPUUECKOe B3aUMOJIEMCTBHE, B IPYTMX, HA000POT, MaCKUPYeTCsl /IeKTPUUECKOe, a
Ha0/TI0IaeTCsl TOIbKO MarHUTHOE B3aUMOZIEHCTBHeE.

O/leKTpOMarHuTHOe Tojie - ocobas ¢dopMa CyI[eCTBOBAaHMS MaTepuH, IOCPeICTBOM KOTOPOM
OCYILIEeCTB/ISIeTCS B3aUMOJENCTBUE MeXAy TOKOSIIUMUCS WM [BWKYLIUMUCS S/eKTpUUeCKUMU
3apsilaMu.

O/leKTpoMarHMTHasi BOJIHA — 3TO CBOOOZHOe (OTOpBaBIIEeCs OT TOKOB M 3apsifioB) TepeMeHHOe
anekmpomazHumHoe nose. CyllleCTBOBaHME 3/€KTPOMAarHUTHBIX BOJH BBITEKaeT W3 YpasHeHuil
Makcgenna. TlepeMeHHbIe 37eKTpUYECKOe U MarHUTHOE T10Jie MOTYT OTPhIBAThCSl OT MOPOAUBILIHX MX
TOKOB W 3apsifioB W, TIOJJep>KUBasi JPYyr Apyra, pPaclpOCTPaHATbLCS B MPOCTPAHCTBE CO CKOPOCTHIO
cBeta. [TosTOoMy roBopsrt, utro MakcBesul mipe/ickasaj CyllleCTBOBaHUe 37IeKTPOMarHUTHBIX BOJH. [epij
TIO/Ty YU/ 3TH BOJTHBI SKCIIePUMEHTA/IbHO, a [1010B 1MoCTpousI NepBblii paIuONIPUEMHUK.

O/eKTpoHHasi TeopusA MeTa/UIOB ObUla pa3paboTaHa HemelkuM ¢Gu3ukoM [lpyze W pa3BuTa
ro/uiaickum (pusrkom JlopeHiioM. Teopust oCHOBaHa Ha fepeHeCceHUsl MpeCTaBIeHU KUHeTUUeCKOn
TEOPHHU ra30B Ha «Ta3» CBOOOJHBIX 3/IEKTPOHOB B MeTajuie. JJIeKTPOHHAs TeOPUs TI03BOJTHIIA BHIBECTH
3akoHbl Oma w [icoyns-J/leHya B MeTajlylax, HO CTOJMKHY/aCh C PsiIOM 3aTpyAHEeHUH, Mpeo/iosieTh
KOTOpBI€ y/Ia/I0Ch TOJILKO KBAHTOBOM (30HHOI) meopuu TBEPOTO Teia.

O/IeKTPOHbI U ABIPKM — HOCUTE/IM TOKa B TOJYNPOBOAHUKAX. DJIEKTPOH, Mepexofs U3 BaJIeHTHOU
30HBI B 30HY MMPOBOAUMOCTH, OCTaB/IsieT B BaJIeHTHOM 30He HapYyIIeHHYIO BaJleHTHYIO CB$i3b, 10 CBOUM
CBOMCTBaM 3KBUBAJIEHTHYIO TIOJIOKUTE/IbHOMY 3/1eKTPUUYEeCKOMY 3apsify.

O/IeKTpoCcTaTHKA - pasfjiel 3/MeKTPOJUMHAMUKH, M3Yyualoluil [ojie HeNoJBWKHBIX 3apsifioB U MX
B3auMozelicTBue. OCHOBY 3/IeKTPOCTAaTHUKU COCTaB/isieT 3aKoH Ky/oHa.

OnekTpocTaThueckass WHAYKLUS - TIOsiBJIeHWe 3/IeKTPUYeCKUX 3aps/joB pa3HOro 3Haka Ha
TPOTUBOIIOIOXKHBIX yUaCTKaX NPOBOOHUKA WU OU3/NEKMPUKA B 31€KMpOCmamuueckom nosne.
O/neKkTpocTaTHUecKas 3amUTa - 3allydTa NpuOOpoOB W 00O0pY/0BaHHS, OCHOBAaHHAsi Ha TOM, UTO
HarpspKeHHOCTh 3/IeKTPOCTAaTUUeCKOro ToJisi BHYTPY MPOBOAHUKA paBHa Hy/M0. Poib 5KpaHa MOXKeT
uUrpatb MeTa//IMUeCKWd KOpIyC mpubopa WM MeTalfueckass CeTKa C [JOCTaTOYHO MeTKUMHU
sTuUeKaMHU.

J/IeKTpoCcTaTUYeCcKoe IoJie - 37eKTpPUYecKoe T0Jie HEeMo/BWIKHBIX 3/IEKTPUUECKUX 3aps/joB. JTO
YaCTHBIM C/ydyaid 3/71eKTPOMarHUTHOTO TI0o/isl. XapaKTepUCTHUKAMM  371eKTPOCTaTUUeCKOro  TI0Jist
SIBJISIFOTCSI HAIPSKEHHOCTD Y TIOTeHL[Ual.

JJieMeHTapHbIN 3/IeKTPUUECKUM 3apsi0 - HaUMEHbIIWM TOJI0KUTEeNbHbIA WM OTPULIATe/TbHbIN
3JIEKTPUYECKUM 3apsij], PaBHBIA 10 abCOIOTHOMY 3HAUYEeHHWIO 3apsifly 3/IeKTpOHa. 3apsij, rboro Tema
WM YaCTULIbl eCTh BeJMUMHA, KpaTHasi 3/eMeHTapHOMY 3apsiiy. YacTuipl ¢ ApoOHBIM 3apsiioM B
CBOOOJHOM COCTOSTHHUM He HaOJTIOar0TC.

OHeprusi, 3araceHHasi B MA2HUMHOM no/je KaTyiik, paeHa W = LI%2, rae I — cuna moka, L —
UHOYKMUBHOCMb KaTyLIKU (cp. ¢ hopMy/iol KUHeTHUeCKO sHepruu!).

OHeprus, 3araceHHasi B 37IeKTPUUECKOM T10/1e KoHOeHcamopa, paBHa W = CU%2, rae U — HanpsbkeHHe
Ha KoHJeHcaTope, C — 3/IeKTP0eMKOCTb KOH/jeHcaTopa.

Onepruss ®epMu — 5Heprusi 3/A€KTPOHOB, 3aHWMAIOIIUX TPU abCOMIOTHOM Hy/e TemrepaTypbl
BepXHUI YPOBEHb B 30He MPOBOAUMOCTU MeTasina. PacueT mokasbiBaeT, UTO 3/71eKTPOHbI, HaXOSIINeCs
Ha ypoBHe ®Pepmu, Aaxke Mpu abCOMFOTHOM Hyse 00/1aZial0T OTPOMHON KMHETHUeCKoW 3Heprueid. Ho
[IBIDKEHUe 3/IeKTPOHOB TPU 3TOM HOCUT He TeryioBoW Xapakrep. IIpy HOpMasbHBIX YC/IOBHUSIX BKJAZ,
TEIJIOBOTO ABWKEHUs B OOIYI0 KMHETUYEeCKYI0 YHEPrHI0 COCTaB/sieT BesimunHy He Gosee 1 %. Cwm.
Takxe 30HHAsl Meopusl.

9ddekTom Xos1a Ha3bIBaeTCs BO3HUKHOBEHHE Pa3HOCTH NOMeHYyuasnos (31ekmpoosudcyujeli cusibl)
MeX/ly 'PaHsMU MOIYTPOBOAHUKOBOW WM MeTa/l/IMueCcKOu MIaCTUHKU C TOKOM IpU MOMeLLeHUH ee B
MazHumHoe nose. 3ddekt Xosia IPUMEHsIeTCs AJisl oTipefie/ieHUs] 3Haka U KOHI[eHTpaliy HOCUTesel
TOKa, a TaK)Ke B U3MepUTEebHON TeXHUKe (/151 U3MepeHusi UHOYKYUU MA2HUMHO20 No/s).



15. OCOBEHHOCTU PEAJ/IM3AINN JNCIUIVINHBI /11 THBAJINAOB 1 JINL C
OI'PAHMYEHHBIMH BO3MOXHOCTAMM 310POBbSA

B cooTBeTCTBUM C MeTOAMUECKUMH pekoMeHjarmsMu MuHoOpHayku P® (ytB. 8 ampessi 2014 1. Ne
AK-44/05BH) B Kypce Mpe/o/iaraeTcst UCroab30BaTh COLMATbHO-aKTUBHbIE U PeIeKCUBHbIE METO/IbI
00yueHUsl, TEXHOJIOTUU COLIMOKY/IBTYPHOW peabunurauyu obyuvarormxcsi ¢ OB3 ¢ 1esiblo okasaHus
TOMOILU B YCTAaHOBJ/IEHUM MTOJTHOLIEHHBIX MEK/TMUHOCTHBIX OTHOLLIEHUI.

OOyyeHwe JMI] C OrpaHUYEHHBIMH BO3MOKHOCTSIMH 3[J0POBBbSl OCYILIECTB/SIETCS C yUeTOM
VH/IMBUJYabHBIX TCUXO(HU3UYeCKUX OCOOEHHOCTel, a /il WHBA/JWZOB TakKe B COOTBETCTBUM C
VH/IUBHU/Iya/IbHOW TIPOTPaMMOM peabUIMTal[ii MHBAIU/A.

Jnsi My ¢ HapyllleHHeM CJIyXxa BO3MOXKHO MpeAocCTaBjieHre WH(POpPMAalUh BU3yaabHO (KpaTKuil
KOHCIIEKT JIeKLIMH, OCHOBHasi U [IOTIOJIHUTe/bHAs JuTepaTypa), Ha JEeKLMOHHbIX U TPaKTUYeCKUX
3aHATHSX  JOMyCKaeTCsi TPUCYTCTBHME acCCUCTeHTa, a TaK ke, CypJONepeBOJYMKOB U
TU(JIOCYP0TIEPEBOTUNKOB.

OL[EHKa 3HaHUH CTYyJE€HTOB Ha TIPAKTHYE€CKHX 3aHATHUAX OCYINECTB/IAETCA Ha OCHOBE ITMCbMEHHBIX
KOHCITIEKTOB OTBETOB Hd BOITPOCHI, TIMCbMEHHO BBITIO/JIHEHHBIX TIPAKTHUYE CKUX 33,E[aHI/II‘;I.

Ioknaz Tak >ke MOXKeT ObITh TIPeAOCTaB/leH B MUChbMeHHOW ¢dopme (B Bue pedepara), MpuU ITOM
TpeOOBaHUsI K COJIep>KaHHIO OCTAKOTCS TeMM ke, a TpeOOBaHHSI K KaueCTBY H3/IOXKEHUs] Marepuasa
(MOHATHOCTb, KaueCTBO peud, B3aMMOJEWCTBME C ayauTOpuer U T. [)) 3aMeHsItoTCd Ha
COOTBETCTBYIOIIMe TpeOOoBaHUs, Tpe/bsiBlseMble K MUCbMeHHbIM paboTaMm (KauecTBO OQopMJIeHUs
TeKCTa U CIIACKA JIUTepaTypbl, FPAMOTHOCTb, HAa/IMUMe WITFOCTPALIMOHHBIX MaTepHUasoB U T.A,.).

C yyeToM COCTOSIHUSI 3[J0POBbsi TIPOCMOTP KWHO(HW/IbMAa C TIOC/AeJYIOLUM aHa/lIu30M MOXeT ObITb
TIpOBe/ieH ioMa (HarpumMep, MpU HeoOXOAUMOCTH [IOTIOTHUTETbHOM 3BYKOYCHU/TMBAIOIIEH arrapaTyphbl
(HaylrHMKK)). B TakoM ciyuae CTyZeHT IpeJoCTaB/sieT MHUCbMEHHBbIM aHa/lv3, COOTBETCTBYHOIIWN
MIPe/IbsIB/ISIEMBIM TPEOOBAHUSIM.

[Tpome)xyTouyHas arrectanys [jisi UL C HApYyLLIEeHUsIMU CIyXa NPOBOAUTCS B MMCbMEHHOU (opMme, Tpy
3TOM MCIIOMB3YIOTCSl OOlMe KpUTepuM oLleHWBaHWsA. [Ipy HeoOXoAWMOCTH, BpeMsi MOATOTOBKH Ha
3aueTe MOXKeT ObITh yBeTUUYeHo.

Ons M ¢ HapylmieHHeM 3peHHMs /[IONyCKaeTcsl ayAuajabHOe IIpefoCTaBieHre WH(POpPMaLuU
(HaripuMep, C UCMOIb30BAaHWEM MPOTrpaMM-CUHTE3aTOPOB peun), a Tak >kKe MCIO0Ib30BaHWe Ha JIeKLUsIX
3BYKO3aIMChIBAIOIINX YCTPOUCTB (JUKTOPOHOB M T.A.). [OomMyCKaeTcs TPUCYTCTBHE Ha 3aHATHUSX
accucreHTa (TIOMOIIHMKA), OKa3bIBakoIero 00yJarouuMcs Heo0X0AUMYI0 TeXHUYeCKYHO TIOMOIIIb.

OrieHKa 3HaHWM CTY/|EHTOB Ha CEMMHAPCKUX 3aHATHUSX OCYIECTB/SETCS B yCTHOW opMe (KakK OTBeTHI
Ha BOTIPOCHI, TaK W TMpakTUueckue 3afaHust). [Ipu HeobXoauMOCTH aHamu3a (UIbMa MOXKET ObITh
3aMeHeH OIMCaHWeM CUTyalliyd Me)KITHUUeCKOTO B3auMOZeWCTBUsA (Ha OCHOBe OIbITa PeCIOH/eHTa,
Xy[,0’)KeCTBEHHOM JIUTePaTyphl U T.[|.), TIO3BOJISIIOLIMM OLEHUTh CTeleHb C)OPMUPOBAHHOCTH HABBIKOB
B/Ia/leHUs] MeTOZlaMK aHa/iM3a U BbIsIBIEHUS CriefuUKU (YHKLMOHMPOBAHUS W Pa3BUTHSl TICUXUKH,
MO3BOJISIOLLMMY  YUWTBIBaTh B/USIHWME STHUYECKUX (akTopoB. [Ipu MpoBejeHMM NPOMEKYTOUHOM
arTecTalu AJs WAL C HapylleHWeM 3peHHs TeCTUPOBaHHe MOKeT ObITb 3aMeHeHO Ha YCTHOe
cobece/joBaHKe 110 BOTIPOCAM.

JIunja ¢ HapymIeHUsAMH OMOPHO-/BUraTe/JIbHOr0 ammapaTa He HYXX/JAlTcsd B 0co0bIx (opmax
rpeJiocTaBeHrs1 y4eOHbIX MarepuanoB. OfHAaKO, C Y4YeTOM COCTOSIHUSI 3[]0POBbsl YaCTh 3aHSATHU
MOXXeT ObITh peajM30BaHa AWCTAHIIMOHHO (Tpu Tiomoi cetu «VHTepHeT»). Tak, TmpH
HEBO3MO)KHOCTU TIOCEIIeHUs] JIeKLIMOHHOTO 3aHATHS CTYAEeHT MOKET BOCIIO/Ib30BaThCsl KPaTKUM
KOHCTIEKTOM JIEKLIUHU.

HpI/I HEBO3MOXHOCTH TIOCeLeHUA TIPDAKTUYECKOIO 3adHATHUA CTYAEHT [OO/DKEH IIpeJoCTaBUTh
MMCbMEHHBIM KOHCIIEKT OTBETOB Ha BOIIPOCHI, TMCbMEHHO BBITIO/JIHEHHOE TIPAKTUYECKOE 3dJdHHE.

Iokmag Tak ke MoXeT OBITH MpefOCTaB/ieH B MUCbMeHHOW (opme (B Buae pedepara), Mpyd 3TOM



TpeboBaHUSI K CO/IEP>KaHUI0 OCTAlOTCS TeMU >ke, a TpeOOBaHUSI K KaueCTBY HM3/I0XKEHUsI mMarepuasia
(MOHSATHOCTb, KauyeCcTBO peud, B3auUMOZEWCTBUe C ayAuTopyveld W TJ.) 3aMeHsIOTCS Ha
COOTBETCTBYIOIIIME TpeOOBaHMs, TPeAbSABIsSeMble K MHUCbMEHHBIM paboTaM (KauecTBO OQOPMJIEHHUS
TEKCTa U CIHCKA JINTepaTypbl, TPaMOTHOCTh, Ha/TMUMe WUTIOCTPAL[MOHHBIX MaTepHaJiOB U T.1.).

[TpomMe)KyTOoUHasi aTTeCTalys AJIs JIUL| C HapYIIeHUsIMUA OTIOPHO-/IBUTaTe/IbHOTO arrapara MPOBOJUTCS
Ha OOIUX OCHOBaHWSX, MPU HeOOXOAMMOCTHM TIpoljeypa 3auera MOXKeT ObITh peann30BaHa
JUCTaHLIMOHHO (HarmpuMep, TIPY MOMOLIM TTporpaMmbl Skype).

1715t 5TOTO TI0 IOrOBOPEHHOCTHU C TIperio/iaBaTesieM CTy[EeHT B Orpefie/ieHHOe BPeMsi BBIXOJUT Ha CBSI3b
JI/Isl TIDOBe/IeHUs1 TIpOoLieAlypbl 3aueTa. B TakoMm ciydae 3aueT cjaeTcss B Buje cobecefioBaHUS T10
BorpocaMm (cM. (hopMbl TIPOBe/IeHUs] TPOMEXKYTOUHOW aTTeCTaluy [Jisl UL, C HapyLIeHUsIMU 3DeHust).
Borpoc 1 npakTuueckoe 3aJjaHrie BbIOMPAIOTCsl CAMUM TIperofiaBaTesieM.

[Iprmeuanune: DOHABI OLIEHOUHBIX CPEJCTB, BK/IIOUAKOLMEe TUIIOBbIe 3aJaHUsl U METOAbl OLIeHKH,
KPUTEPDUU OLIEHWBaHUs, TI03BOJISIIOLIME OLeHUTh pe3y/lbTaTbl OCBOEHMSI [JAaHHOW [UCLUTUIMHBI
obyuatotumucs ¢ OB3 mMoryT BXoauTh B coctaB PIT/] Ha rpaBax OT/|e/IbHOTO JOKYMEHTa.

[Iporpammy cocraBui:

FO.A. KopoBuH, 3aBezytoniuii Kagepoit OuC®, nokrop (pr3rvko-MareMaTryeCcKuX Hayk, podeccop

Perjenzenr:

B.J1. IlIa6s0B, ripodeccop otaeneHus siiepHoit ¢u3vku u TexHonoruii (O), HOKTOp
(h13MKO-MaTeMaTUUeCKUX HayK, Mpodeccop



