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1. HEJIX U 3AJAYHN OCBOEHU A U CHUITJIMHbI
Heap n3yyeHus JUCHUANIAHBI:

— OBJaJeHHe 0a30BBIMM 3HAHUSAMHM (DYHIAMEHTAJIBHBIX pPa3/eioB (U3UKU, HEOOXOAUMBIMM IS
OCBOCHHSA (PU3UYECKHX OCHOB B SIZICPHBIX PEAKTOPaxX U MaTepHalax;

33[[3‘11/[ U3YyYCHUHA TUCHUIIIINHBI:

— WU3yYCHHE TCOPHM IO TeMaM: MEXaHHKa, JIEMEHTHI PEISTUBUCTCKOW MEXaHWKH, KOJNCOaHUS W
BOJIHBI;

— MoJekylspHas (u3MKa M OCHOBBI TEPMOJIMHAMHUKH, IJIEKTPUYECTBA MU MAarHeTH3Ma, ONTUKU U
aTOMHOU (DU3UKH;

— pa3BUTHE HABBIKOB PEIICHUS 33724 M0 JaHHBIM TEMaM;

— OCBOGHHE MOCTAHOBKH U MPOBEACHUS (PU3NIESCKUX IKCIICPUMEHTOB;

— TMOJy4YeHHUE MPAKTUUECKUX HABBIKOB MO 00pa00OTKE U UHTEPIIPETAIIUN PE3YJIHTATOB IKCIIEPUMEHTOB
B MIPOIIECCE BBIMOJIHEHUS Ja00OPaTOPHBIX padoT;

— pa3BUTHE KYJIbTYpPhl MBIIUICHUS (CIIOCOOHOCTh K  OOOOIIEHWIO, aHAIN3y, BOCIPUATHIO
uHpopmarun);

— pa3BUTHE NMPAKTHUYECKUX HABBIKOB JIOTUYECKH BEPHO, ApTYMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO U
MUCHEMEHHYIO PEYb.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOTPAMMBI (1aee
- OII)

JucnuninmHa peanus3yeTcss B paMKax 00s3aTeNbHOM YacTW M OTHOCUTCS K €CTECTBEHHO-HAyYHOMY
MOJYJIIO.

s ocBoeHUs JUCHMIUIMHBI HEOOXOAMMBI KOMIETEHIMH, C(OPMHUpPOBAHHBIE B paMKaxX H3ydeHUs
CIEAYIONMX IUCHUIUIMH: «MaTeMaTuyeckuil aHalinzy», «AHaJTUTHUYECKas reoMeTpus», «JIuHeiHas
anredpar.

JINCIMIUTMHBL W/WIH TIPAKTHKH, JUISI KOTOPBIX OCBOCHHE IAaHHOW JUCHUIUITMHBI HEOOXOJMMO Kak
npenmecTByromiee: «O6mas Gpusuka (BOTHBI, ONITHKA U ATOMHAS (DU3HKA)».

JucuunnuHa uzydaercst Ha 2 Kypce B 3 cemecTpe.
3. HEPEYEHb NJIAHUPYEMBIX PE3VYJIbTATOB OBYYEHUSA 110 AUCHUIIJIMHE,

COOTHECEHHBIX C ININTAHUPYEMBIMHA PE3YJIbTATAMU OCBOEHMs
OBPA3OBATEJbHOM ITPOT'PAMMBI

B PE3YIbTATC OCBOCHUA OIl1 06yqalomm71c;1 JAOJIKCH OBJIAACTL CIICAYIOIIHUMU PE3YyJIbTaTaMU O6y‘-IeHI/I}I
IO JUCHUITIJIINHE!

Kon HaumenoBanue Koa n HamMeHOBaHUe HHAUKATOPA
KOMIIETeHI[H I KOMIIETeHI[UH AOCTHKEHHSI KOMIETEeHIMH
OIIK-1 Cnocoben 3-OI1K-1 3HaTh OCHOBHBIE 3aKOHBI

HCIIOJIb30BaTh €CTECTBCHHOHAYYHBIX JIUCIIUTIINH B

0a30BbIe 3HAHUS npoeCCUOHATLHOMN IeATEIbHOCTH, METOIbI
CCTECTBCHHOHAYYHBIX | MaTEMaTHYECKOTO aHAIM3a ¥ MOJCITUPOBAHUS,
JUCLIUIUINH B TEOPETUYECKOTO U IKCIIEPUMEHTATIHLHOTO
podheCcCHOHATLHOM HCCIIEIOBAHUS




ACATCIIbHOCTH,
IMPUMCHATH METOAbI
MaTEMaTH4YICCKOI'O
aHaJIu3a U
MOZACIINPOBAHUA,
TEOPECTUUCCKOI'O U
9KCIICPUMCHTAJIBHOT'O
Hucciaca0oBaHus

V-OIIK-1 YMeTh UCITOIBL30BaTh OCHOBHBIE
3aKOHBI €CTECTBEHHOHAYYHBIX JUCITUTUINH B
pohecCHOHATLHOM IS TEIILHOCTH, IPUMCHSITh
METOAbI MATEMATHYECKOTO aHAIN3a U
MOJICJIUPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAJILHOTO UCCIICI0BAHMS

B-OIIK-1 Binagers HaBBIKAMH HCHOIB30BaHMS
OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX
JTUCITUIUIAH B TPO(ECCUOHATTLHOM e TEIIbHOCTH,
MIPUMEHEHHUS METOJIOB MAaTEMaTHYECKOTO aHAIM3a
1 MOJICJIMPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAJILHOTO UCCIICI0OBAHMS

IK-1 Crnocoben co3naBary | 3-IIK-1 3HaTh HEUTPOHHO-(HU3UUECKHE TPOIECCHI
TEOPETHYECKHUE U B PpEaKkTopax, MpPOLECChl TUAPOAMHAMHUKU U
MaTEeMaTHYECKHE TEIUIOMAcCONEPeHOca B AaKTUBHBIX 30HAX WIU
MOJIEIH, BO3/JICHCTBIE HOHU3UPYIOLIETO M3IYYCHHUS Ha
OIKCBHIBAIOLIUE MaTepuaibl, YelIOBeKa U OOBEKTHl OKpY’Karolel
HEHUTPOHHO- Cpelbl, CHCTEMBbl Y4eTa, KOHTPOIS SACPHBIX
buznueckue MaTepUajoB
IIPOLIECCHI B V-IIK-1 VYmMers co3gaBaTh TEOPETHYECKHE U
peakTopax, mpoueccol | MaTCMaTH4CCKUC MOJCINU B HpO(i)eCCPIOHaJII)HOfI
THJIPOJTUHAMUKY U o0OiacTu
terutomacconepenoca | B-IIK-1 Brnagers HaBbikamMu paboTsl ¢
B aKTUBHBIX 30HAX COBPEMEHHBIMH PAaCUYETHBIMH NMPOTPAMMHBIMU
WU BO3JIECHCTBHE CpeacTBaMu
MOHU3UPYIOIIETO
U3ITy4eHUs Ha
MaTepuabl, 4eJI0BeKa
U OOBEKTHI
OKpYKaloIlIeu Cpeibl,

CHUCTEMBI yyerTa,
KOHTPOJIS SIEPHBIX
MaTepUasoB

VYKE-1 Cnocoben 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI
WCIIOJIb30BaTh 3HAHUSI | €CTECTBEHHOHAYUHbIX JIUCLUMILINH, METObI
€CTECTBEHHOHAYYHBIX | MaT€MaTH4YE€CKOI0 aHAIN3a U MOJAEITUPOBAaHUS,
JUCUUILINH, TEOPETHYECKOTO M IKCIIEPUMEHTATIBHOTO
MIPUMEHSITh METOJIbI UCCIJIETOBaHMS
MaTeMaTU4eCKOoro V-VYKE-1 yMeTb: HCIONIB30BaTh MaTeMaTHUYECKUE
aHayu3a u METO/Ibl B TEXHUYECKUX TPHUIIOKECHUSX,
MOJICJIUPOBAHUS, PacCUUTBHIBATh OCHOBHBIE YHCIIOBBIE
TEOPETUYECKOI0 U XapaKTePUCTUKH CITyYalHBIX BEJIUYHH, PEIIATh
HKCIIEPUMEHTAIILHOTO | OCHOBHBIE 33/1a4l MAaTEMAaTUUYECKON CTaTUCTUKY;
HCCJIEJIOBAHMUSI B pemaTh TUMOBBIC PACUETHBIC 3a/1a4U
MOCTaBIIEHHBIX B-YKE-1 BnageTs: MeTogaMu MaTeMaTUYECKOTO
3aJadax aHaJIM3a U MOJIETMPOBAHUS; METOJaMH PEIICHUS

3aj1ay aHaJIM3a U pacdyera XapaKTepUCTUK
(U3NIECKHUX CUCTEM, OCHOBHBIMH ITPHEMaMH
00pabOTKU AKCIIEPUMEHTATBHBIX TaHHBIX,
METOAaMHU PabOThI C MPUKIATHBIMU
POTrPaAaMMHBIMU TIPOTYKTaMHU




4. BOCHUTATEJBHBIN MOTEHIUAJ JUCIIUILIUHBI

Hanpagsienusi/uenu 3agauu BOCIUTAHUS BocnuTaTe/ibHBII MOTEHIHAT
BOCIIUTAHUSA (xon) U CIUILINH
HNHTeniekTyalbHoOE - (hopmupoBanue Hcnonp30BaHne BOCIUTATEIBHOIO
BOCIIMTAHME KYJIbTYPbl YMCTBEHHOTO | MOTEHIIMAJA AUCHUIUINH
Tpyaa (B11) I'YMAaHUTAPHOI'0, €CTECTBEHHOHAY4YHOTI0,
obmmenpodecCuoOHAIBPHOTO U
poeCCUOHATBHOTO MOAYIIS JJIst
(dbopMUpOBaHUS KYIbTYPbl YMCTBEHHOTO
TpyZa OCPEICTBOM BOBJICUEHHUS
CTYJICHTOB B yueOHbIE
U CCIJIEI0BATEIbCKUE 3aJaHUs, KypCOBbBIE
paboTHI U JIp.
IIpodeccnonanbHoe u - opmupoBanue 1. Ucnionbp30BaHKre BOCIUTATEILHOTO

TPYAOBO€ BOCIIUTAHHUE

rJ1yOOKOr0o HOHUMaHHMS
COLIMAJIBHOW POJIN
npodeccuu, MO3UTUBHON
1 aKTUBHOM YCTaHOBKH
Ha LIEHHOCTU U30paHHOM
CIELUAJIbHOCTH,
OTBETCTBEHHOT'O
OTHOILEHHUS K
npogeccuoOHaIbHON
NEeATEIbHOCTH, TPYLY
(B14)

MOTEHIIMaNa JUCIUILINH
€CTECTBCHHOHAYYHOTO U
o0mienpodecCHOHaILHOTO MOAYIIS JIST:
- popMUpOBaHUS TOZUTUBHOTO
OTHOIICHHUS K Tpodeccur nHKEeHepa
(KOHCTPYKTOpPA, TEXHOJIOTA), TOHUMAHHUS
€e COI[MAIbHOM 3HAYUMOCTH U POJIU B
00111ecTBE, CTPEMIICHHS CJIEI0OBAThH
HOpMaM NpodeCCUOHATBLHONU ATHUKU
MOCPEACTBOM KOHTEKCTHOTO OOYYCHHUS,
pelIeHus MPaKTUKO-OPHUEHTUPOBAHHBIX
CUTYalMOHHBIX 3a/1a4,

- (opmupoBaHUS YCTOMYNBOTO HHTEpECA
K MpoheCcCHOHATBHOM JIeITeTbHOCTH,
CHOCOOHOCTH KPUTHYECKH,
CaMOCTOATCIIBHO MBICINUTD, IIOHUMAThb
3HaYUMOCTh Mpoheccuu mocpeIcTBOM
OCO3HAHHOT'O BBIOOpa TEMaTUKHU
MPOEKTOB, BHITMIOJTHEHUS ITPOEKTOB C
MOCJIeNYIOMEH TyOIUIHOM
npe3eHTaluel pe3yabTaToB, B TOM YHUCIIe
000CHOBAHHEM UX COLUAILHON U
MPAKTUYECKON 3HAYMMOCTH;

- popMUpOBaHUS HABHIKOB KOMaHTHOU
paboThI, B TOM YHCIIE peaan3aluu
Pa3IMYHBIX MPOEKTHBIX posiel (muep,
UCIIOJTHUTEIb, aHAIUTUK U TIP.)
MOCPEACTBOM BBITIOJTHEHNA COBMECTHBIX
MIPOEKTOB.

2. cnonp30BaHUE BOCITUTATEIBHOTO
MOTEHIIMaNa TUCITUTLINHBI
«DKOHOMUYECKHUE U ITPABOBBIC OCHOBBI
MeI[I/II_II/IHCKOI\/'I ACATCIIBHOCTHU ),
«DKOHOMUYECKHUE U MPABOBBIE OCHOBBI
pohecCHOHATEHOM IS TEIILHOCTH,
«YmpaBieHue, OpraHu3anus u
IJIaHUPOBAHUC ITPOU3BOACTBaA» U JP.
JUTST:

- (hopmupoBaHNST HABBIKOB CHCTEMHOTO




BUJACHUS POJIM U 3BHAYNMOCTHU
BBIOpaHHOW MPOECCUHU B COITUATBHO-
SKOHOMHYECKUX OTHOIICHUSIX 4Yepe3
KOHTEKCTHOE 00yUeHHE

5. OFBbEM JUCHUIIVIMHBI B 3BAYETHBIX EJMHUIAX C YKAZAHUEM KOJIMYECTBA
AKAJEMUYECKHUX YACOB, BBIJAEJIEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIIIUXCSI C TMPENOJABATEJIEM (II0 BUJAM 3AHATHHA) M HA
CAMOCTOATEJBHYIO PABOTY OBYYAIOIIINUXCS

KoandyecTBO 4acoB Ha B

Buj pa6orsl .
padoThI N0 ceMecTpaM:

KonrakTHas paboTa 00y4yarommxcsi ¢ mpemnojgaBareiemM

AYJAUTOPHBIE 3aHATHSI (6Ce20) 96
B ToM uucne:
JIeKyuu 32
npakmuiecKue 3aHsamus 32
(u3 Hux 6 hopme npaxkmuueckou n0020mMoe6KiL)
1abopamopHuvle 3aHAMuUsL 32

(u3 Hux 6 hopme npakmuueckou n0020mMoe6K)

IIpomeskyTouHasi aTTecTaUMS

B ToM uucie:

OK3AMEH 36

CamocrosiTesbHasi padoTa 00y4alOIIMXCH 84

Bcero (uachbi): 216
Bcero (3aueTHbIe eAMHMIIBI): 6

6. COAEP’KAHHUE JANCHUITVINHBI, CTPYKTYPUPOBAHHOE 1100 TEMAM
(PABAEJIAM) C VYKA3ZAHHUMEM OTBEJIEHHOI'O HA HHUX KOJHUYECTBA
AKAJIEMUYECKHX YACOB U BUJIOB YYEBHBIX 3AHATHIA

6.1. Pazoenvt oucyuniaunsvl u mpyooemMKoCHib RO 8UOAM YUeOHBIX 3AHAMUN (8 AKA)EMUUECKUX
yacax)

Heneasi| Ne HaumeHnoBaHue pa3gesia /TeMbl 1M CHHIIIMHBI Buabl yueOHol padorsl
n/n
Jlek | IIp | JIad 1:;: COP
1-4 |1. |DaexkTpuyecTBO 12 112 |12 ] - | 32
1 1.1.|TTone HEMOABMKHBIX 3apsi/IOB B BaKyyMe 2 2 2 - 8
2 1.2.|IToyte HEMOABMIKHBIX 3aPSJIOB B JIMIJICKTPHKE 2 2 2 - 8
3 |1.3.|lIpoBoaHHKH B 2IEKTPUYECKOM MOJIE 4 | 4 - | 8
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4 |1.4.|OHeprus 3JIeKTPHUECKOr0 OIS

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

5,6 |2.1.|ITone NOCTOSHHOTO TOKA B BAaKyyMe

7 2.2.|MardauTHoe 1oJjie B BEIIECTBE

8,9 |2.3.|IlepeMeHHOE AIEKTPOMATHUTHOE TI0JIe

10,11 |2.4.|DnexTpuyeckue KojeOaHUs
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12 |2.5.|[lepemenHbIil TOK




13,14 |2.6.|/IBmkeHuUE 3apsKEHHBIX YACTHI] B AJICKTPUICCKUX U 2 2 2 6
MarHMTHBIX MOJISIX

15 |2.7.|DnexTpuueckuii TOK B METAILIAX U IOIYIIPOBOIHMKAX 4 | 4 | 4 8

16 |2.8.|DnexTpuueckuii TOK B razax 4 4 4 8

Hroro 3a 3 cemectp: 32 | 32 | 32 84

Bcero: 32 | 32 | 32 84

Ipum.: Jlex — nexyuu, I[Ip — npakmuueckue 3anamus / cemunapul, Jlab — nabopamopuvle 3anamus,
Breayo — eneayoumopnas konmakmuas paboma, CPO — camocmosmenvuas paboma ob6yyaowuxcs,
111 — npakxmuueckas nodecomoska.

6.2. Cooeprrcanue oucyuniunsl, CHPyKmypuposanHnoe no pazoenam (memam)

Jlexyuonnwiii Kypc

Henean HaunmenoBanue
Ne |(paspena /Tembl Coaepxxanue
AUCHHUIINHBI
1-4 |1. |DaekTpHYecTBO
1 |1.1.|TTone HEMOABUKHBIX Onexrpuueckuii 3apsaa. CBONWCTBA IIEKTPUYECKUX 3aPAI0B.
3apsII0B B BAKYYMe 3aKkoH coxpaHeHus 3apsaja. Toueunsiil 3apan. 3akoH Kyiona.
2 |1.2.|Tlone HemOABMKHBIX Onexrpudeckoe nose. HanpsykeHHOCTh 2JIEKTPUUECKOr0
3apsioB B qudiiekTpuke | 1071 CHila, NelicTBYIOmas Ha 3aps/l B SICKTPHYECKOM II0JIe.
[IpyuHIMI cyneprno3unuy noJen.
3 [1.3.|[[IpoBoxsuk B IToTok BexTOpa HanpsbxkeHHocTH. Teopema ["aycca s
IIEKTPHYECKOM TOTIE BEKTOPa HaNpsKeHHOCTH. O0BbEeMHast, TOBEPXHOCTHASA U
JMHEWHAs MJIOTHOCTH 3apsAnoB. Iloie 3apskeHHbIX
HMIMHIPUYECKUX U cPepruuecKrX MOBEPXHOCTEH, 10JIe
OJIHOM U ABYX I1ockoctei. [1ome 3apskeHHoro 1mapa.
JluBepreHuus BeKTopa HanpsbkeHHOCTH. Teopema [Maycca s
BEKTOpa HaPsUKEHHOCTH B AuddepeHnmanbHoi Gopme.
4 |1.4.|3meprus IHorennmaneHoe none cuit. Llupkysamus BeKkTopa
3JIEKTPHYECKOTO OIS HaIPsUKEHHOCTH AJIEKTpudecKoro noiist. Teopema
LUPKYJSLUN BEKTOpa HApsKeHHOCTU. PoTOp BekTopa
HanpsbkeHHocTu. [luddepennmanbaas GopMyaupoBKa
noreHuranbHoro nojs. [lorenmuan. Csizb MeXIY
MIOTEHIIMAJIOM U BEKTOPOM HalpsKEHHOCTH.
OKBUIOTEHIIMAIbHbBIE TOBEPXHOCTH.
5-16 |2. |MarHeTrnsm
5,6 |2.1.|ITone nocrosunoro Toka |B3anMozeicTsue TOkoB. MarauTtHoe mone CorcTBa
B BAKyyMe MarHMTHOro nojs. MarautHast uHayknus. Cuna JlopeHua.
[IpyHIMI cyneprno3uuy MarHUTHBIX TOJIEH.
7 12.2.|MarauTHOE MIOME B 3akoH buo-Casapa. Teopema I'aycca ais BeKTOpa MarHUTHOU
BEIeCTBE WHIYKIUK. JIUBEpreHIus BEeKToOpa MarHUTHOM WHYKIIMH.
[Tone npsimoro Toka. [lose B iIeHTpe 1 Ha OCU KPYTOBOTO
Toka. TeopeMa o0 HUPKYIALUUA BEKTOpa MarHUTHON
unnykuuu. [lone conenounna u ropouaa. 3akoH Ammepa.
KoHTyp ¢ TOKOM B OTHOPOIHOM ¥ HEOAHOPOJHOM MarHATHOM
I10JIE: BpalllaTeIbHbI MOMEHT, 3HEPTUs, CUJIa, AEUCTBYIOLIAs
Ha KOHTYp B HEOJJHOPOJHOM MarHUTHOM nouie. Pabora npu
IIepEMEILIEHUU KOHTYpa C TOKOM B MarHUTHOM IIOJI€.
8,9 |2.3.|Ilepemennoe Marsaernku. TOKH IPOBOAUMOCTH U TOKM HAMAarHUYEHUS




3JIEKTPOMAarHuTHOE nosie |(MonekynsapHsle Tokn). Hamarunuennocts. Ilone B
Mar"eTukax. Teopema o IMpPKYISLMKA BEKTOpa
HaMarHu4eHHOCTH. Hanps»KeHHOCTh MarHUTHOT'O MOJIS.
Teopema 0 HUPKYISLMY BEKTOPA HANPSKECHHOCTH.
MaruuTHas BOCIPUMMYMBOCTb. MarHuTHas IPOHULIAEMOCTb.
VY ci10BYsI BOBHUKHOBEHUSI 0OBbEMHBIX TOKOB HAMarHU4eHUsl.
VYcii0BHsl Ha TpaHuLe pa3jelia IByX MarHeTHKOB.

10,11 |2.4.|2nexrpuucckue MaruuTtHbIe CBOMCTBA BellecTBa. MarHNTOMEXaHUYECKHUE

KoJIeOanus aBieHus. 'mpomarautHoe oTHOmEeHKE. OnbIT DUHINTENHA U
ne-Xaaca. OnbiT bapHrra.

12 [2.5.|IlepemenHslii TOK MarHuTHblE MOMEHTBI aTOMOB U MoJieKy1. OnbiT TepHa u

I'epnaxa.
13,14 |2.6.|ABmkenue sapsokennpx  |/Ma-, mapa- u deppomarnernki. Ipupona nuamarueTisma u
YaCTHI[ B JIeKTpUueckux |1apamarnernsma. deppomarnernsm. OCHOBHAs KpHBas
¥ MATHHTHBIX IOJSX HamarHuueHus. MarautHoe HacsleHue. ['ucrepesuc.
Ocraroynoe HamarHnyeHue. KospuutusHas cuna.
Marnutoctpuknus. [Ipupona peppomarnernsma. Touka
Kropu. Aatudeppomaruerusm.

15 [2.7.|Dnexrpuuecknii Tok B |[FIBICHHUE JIEKTPOMarHUTHON MHAYKIMH. Onbit Dapajes.
MeTalIaxX U IIpasuno Jlenna. 9/1C nnnykuuu. IloTokocuemnenue
T10JTYIIPOBOHAKAX (TIOJIHBIM MarHUTHBIN MOTOK).

16  [2.8.|Dnexrpuuccknii Tok B |[“1BICHHE caMOMHAYKIMK. MHYKTHBHOCTD. MHIYKTHBHOCTH
rasax coneHoupa. IJIC camonnaykuuu. Bzaumuast uHIyKIusl.

B3aumnas MHIYKTUBHOCTB. Teopema B3auMHOCTH.

HpakmulteCKue/ceMuHapCKue SAHAMUA

Henens HanmeHnoBanue
Ne |(pasnena /Tembl Coaep:xanue
AU CHMILTHHBI
1-8 |1. [DaexkTpuuecTBO
1,2 |1.1.|TTone HenonpmxkHbx | DVIEKTPHUECKUH 3aps/1. CBOMCTBA SICKTPUIECKUX 3apsIIOB.
3apsII0B B BAKYYMe 3akoH coxpaHeHus 3apsna. Todeunsii 3apsaa. 3akoH Kynona.
3.4 [1.2.|TTone HenmompumxkHpX | DYIEKTPHIECKOE MOJIe. HaNpsiKeHHOCTH 3IEKTPHYECKOTO MOJISL.
3apsII0B B Cuna, neficTByrolIast Ha 3aps]l B 2JEKTPUUECKOM I10JIe.
JIUDIICKTPHKE [TpuHIIMIT Cynepno3uIMKU TTOJIEH.
5,6 |1.3.|TIpoBoaHuky B [Torox BexTOpa HanpsbkeHHOCTH. Teopema I"aycca i BexkTopa
IIEKTPUUECKOM Tojie | HAIPSKEHHOCTH. OObeMHasl, TOBEPXHOCTHAS H JINHEHHAs
IUTOTHOCTH 3aps0B. [lose 3apspKeHHBIX NMIMHAPUIECKUX U
ceprueCcKUX MOBEPXHOCTEH, 110JIE OHON U ABYX INIOCKOCTE.
[Tone 3apsxeHHOro mapa. JluBepreHus BeKTopa
HanpsbkeHHocTu. Teopema ["aycca s BeKTOpa HanpsyKEHHOCTH
B ¢ depeHnnanbHoi hopme.
7,8 |1.4.|3ueprus [TorennuansHoe none cuil. LHupkyssuus BekTopa
IEKTPHYECKOro oyt |HATPSUKEHHOCTH SIIeKTpirdeckoro moist. Teopema mupkysmmm
BEKTOpa HaIPsKEHHOCTH. POTOp BekTOpa HAMPSKEHHOCTH.
Huddepenunansras GopMyaupoBKa MOTEHIIMAIBHOTO MOJIS.
[Torennuan. CBsi3b MEXAY MOTCHLIUAIOM U BEKTOPOM
HaNpsHKEHHOCTU. DKBUIOTEHIIMATIbHbIE TOBEPXHOCTH.
9-16 |2. |MarHeTu3m
9,10 |2.1.|TIone nocrosHHOrO Bsanmonencrere TokoB. MarautHoe none CBoncTBa
TOKa B BAKyyMe MarHuTHOTO noss. MarautHas naaykuus. Cuna Jlopenma.
[TpuHIIMTT Cynepno3uIIMu MarHUTHBIX MOJIEH.




11,12 |2.2.|MarauTHOE TI0JIE B 3akon bno-Casapa. Teopema I'aycca 11 BEKTOpa MarHUTHOM
BEIECTBE MHAYKIUU. JluBeprexiys BeKTopa MarHuTHOM HHAyKiuu. [lone
npsimoro Toka. [lose B IeHTpe U Ha OcH KpyroBOI'O TOKA.
Teopema o UPKYJIALUU BEKTOpa MarHuTHON MHAyKuuu. [lone
cojieHou1a ¥ Topousa. 3akoH Amiepa. KonTyp ¢ Tokom B
OJIHOPOJJHOM M HEOJJTHOPOJHOM MAarHUTHOM II0JIE:
BpalllaTeJIbHbIF MOMEHT, SHEPIUs, CUJIa, AEUCTBYIOLIAsl HA
KOHTYp B HEOZAHOPOJHOM MarHuTHOM noJje. Pabota mpu
IIEPEMENIEHUH KOHTYpa C TOKOM B MarHUTHOM I10JIE.
13,14 |2.3.|Ilepementoe Marneruku. Tokr IpOBOJUMOCTH U TOKH HAMAarHUYEHUS
3IIEKTPOMATHATHOE (Monexynspuble Tokn). HamarunuenHocts. [loje B MarneTukax.
HoJIe TeopeMa 0 UPKYJIALUU BEKTOPA HAMATHUYEHHOCTH.
HarmpsixeHHOCTh MarHUTHOTO 1oJs. TeopeMa 0 LMPKyYJISALUA
BEKTOpa HAIPSUKEHHOCTH. MarHuTHas BOCIPUUMYHUBOCTb.
MaruuTtHas IpOHUIIaEMOCTh. Y CJIOBHUSI BOSHUKHOBEHHS
00BEMHBIX TOKOB HAMAarHUYeHUs. Y CJIOBUS Ha IPaHUIIe pa3zesa
JIByX MarHeTHKOB.
15,16 |2.4.|Dnexrpuueckue SBnenue snekTpoMarHuTHOW UHAYKIMU. OnbiT Papazes.
KOIeGaHus [TpaBuno Jlenna. /1C nnaykuuu. IToTokocuennenue (MoyHbINA
MarHUTHBIN [1OTOK).
Jlabopamopnuie 3ansamus
Hepneasi|Ne |HammeHoBaHme pa3jesia /TeMbl JHCHUIINHBI Coaepixanue
1. |DjeKkTpu4ecTBO
1.1.|Tlone HEMOABMXHBIX 3apsJIOB B BaKyyMe
1.2.|ITone HEMOABMKHBIX 3apPS0B B IUIICKTPUKE
1.3.|{IIpoBOAHMKH B JIEKTPHUUECKOM TOJIE
1.4.|OHeprust 3MeKTPUUECKOro MoJIst
2. |MarHerusm
2.1.|ITone MOCTOSIHHOTO TOKA B BAKYyMe
2.2.|MarHuTHOE 10JIe B BEIIECTBE
2.3.|IlepeMeHHOE IEKTPOMArHUTHOE TIOJIE
2.4.|OnexTpuyeckue KojaeOaHus
2.5.|IlepeMeHHBII TOK
2.6.|IBmKeHne 3apsKEHHBIX YaCTHI] B AJIEKTPUYECKUX U MATHUTHBIX TTOJISIX
2.7.|9nekTpuuecKkuil TOK B MeTajslaX U MOJIYIPOBOIHUKAX
2.8.|2nexTpuueckuii TOK B razax

7. IEPEYEHb YYEBHO-METOJAUYECKOI'O OBECIIEYEHUA 1JIA
CAMOCTOATEJBHOU PABOTHI OBYYAIOLIUXCA ITO JUCHUIIJIMHE

1. I'yp6uu A.®. Meroauueckre yka3aHHs K BBIIOJIHEHHUIO Ja0opaTOpHBIX padoT mo Kypcy «Oomas

¢uzukay. — O6HuHCcK: UATO, 1999.

2. 3noposuesa I'.I'., Mapkun A.Il., Macrepos B.C. JlabopaTtopHblii mpakTUKyM MO Kypcy «OOmas
busukay, pazaen «nekrpudectBo». — O6uuaCcK: UATD, 2005.

3. T'ypbuu A.®. JIaGopaTOpHBIil MPaKTUKYM 1O Kypcy «O0mas Gusukay, pazaen «IeKTPUIeCcTBO U
MaraeTusm». — M.: HUAY MU®U, 2014.

8. POH/I

OIEHOYHbIX

CPEJACTB JIIsI TIPOBEJEHWUS TEKVIIEN W®

MPOMEXKYTOYHOM ATTECTAIIMA OBYYAIOIIIUXCA MO JUCIHATIIMHE




8.1. Cea3b mesxncoy popmupyemvimu KoMnemeHYUAMU U HYopmMamu KOHMPOA UX 0CEOCHUS

Ne | KonTpoampyembie NHauKaTop 10CTHKEHUS HaumeHoBaHME OLIEHOYHOT'O
n/n pa3aeJibl (TeMbl) KOMIIeTeHI[UN CpeAcTBa TeKyllel u
AUCHHUILIMHBI NPOMEKYTOUYHOM aTTeCTALMHI
Texyuiasi arrecramnusi, 3 ceMecTp
1. DJIeKTPUYECTBO 3-0OIIK-1, YV-OIIK-1, B-OIIK-1 | KosnokBuym

3-1IK-1, V-IIK-1, B-TIK-1
3-VKE-1, Y-VKE-1, B-YKE-1

2. Marnerusm 3-OI1K-1, Y-OIIK-1, B-OIIK-1 | KonTpoabHas padora
3-1IK-1, V-TIK-1, B-TIK-1
3-VKE-1, Y-YKE-1, B-YKE-1

IIpoMe:kyTOouHasi aTTecTAlUs, 3 ceMecTp

OK3aMeH 3-0OI1K-1, Y-OIIK-1, B-OIIK-1 DK3aMeHaI[MOHHbBIA OUJIET
3-IIK-1, V-IIK-1, B-I1K-1
3-YKE-1, Y-YKE-1, B-YKE-1

8.2. Tunoevie KOHmpOJ/libHblEe 3a0aHUs UL UHbLE mamepuaiinl, HeoOxo0umble 014 OUEHKU 3Hanuﬁ,
ymenm"t U HABBIKOB, XAPAKmMEPU3YIOULUX I AN bl 4)opmup03anuﬂ Komnememmﬁ

@OHJI OLEHOYHBIX CPEJACTB IO AMCLHUIIMHE OOECIEYMBAET IPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3ynbTaToB 00ydeHHs] (KOMIETCHIMA U MX MHIWKATOPOB) MOCPEICTBOM MEPOIPUSTUI TEKyIled u
IPOMEKYTOUHOM aTTeCTalllH 110 TUCHUIUIMHE.

OI_IGHO‘IHBIG CpeacTBa NMMpUBCACHLI B HpI/IJ'IO)KeHI/II/I «®DOoH OIIEHOYHBIX CpeaACTB».

8.3. Memoouueckue mamepuanst, onpeoenarujue Npoueoypvl OUCHUBAHUA 3HAHUIL, YMeHUIl,
HaevblK086 u (uniu) onvima OeAMENbHOCHU, XAPAKMEPU3VWUxX mansl Gopmuposanus
KomnemeHuui

Wrorosass arrecranuss 1O JUCHUIUIMHE SIBISETCS HWHTErPAJbHBIM  IIOKA3aTelleM KadecTBa
TEOPETUYECKUX M MPAKTUYECKUX 3HAHWN M HaBBIKOB OOYYAOLIMXCS MO JUCIMILIMHE M CKJIa/bIBaeTCs
13 OLIEHOK, ITOJIYYEHHBIX B XOJI€ TEKYIIEH U POMEKYTOYHOU aTTECTALUH.

Tekymiasi arrectanus B CEMECTpPe MPOBOIMTCS C IEIbI0 O0ECHEUCHUs CBOSBPEMEHHOW OOpaTHOM
CBSI3H, JIUISl KOPPEKIIUU O0YYEHUSI, aKTUBU3ALUU CAMOCTOSITEIILHON paObOThl 00YJIarOIIUXCSI.

HpOMe)KyTOqHaSI arTecTanusd NpcAHasHa4YCHa JId 00BEKTUBHOTI'O IMOATBCPKIACHUA KW OLCHHUBAHUA
AOCTUTHYTBIX PC3YJIbTATOB O6y‘-ICHI/I$[ TIOCJIC 3aBCPUICHUA U3YUCHUS JUCIUITIJIINHBI.

Texyias aTTecTanus OCyIIeCTBISETCS /IBa pa3a B CEMECTP:

e xkoHTpospHas Touka Ne 1 (KT Ne 1) — BoicTaBisieTcss B 3JIEKTPOHHYIO BEAOMOCTh HE IMO3]HEee 8
Helenu ydeOHoro cemectpa. BkitouaeT B ce0si OLEHKY MEPONPUATUN TEKYLIEro KOHTPOJIS
ayJUTOPHOM M caMOCTOATENbHOM paboThl oOywaromierocss 1O paszjaenam/TemMaMm  ydeOHOMU
JTUCIUTIIUMHEI ¢ 1 10 8 Hepenmo y4eOHOro cemecTpa.

e koHTposbpHas Touka Ne 2 (KT Ne 2) — BeIcTaBisieTcs B 3JIEKTPOHHYIO BEJIOMOCTh HE mo3jHee 16
Heslenu ydeOHOro cemectpa. Bkioyaer B ce0si OLEHKY MEPONPUSITHH TEKYLIEro KOHTPOJIS
ayIUTOPHOM U CaMOCTOSATEIBHOM paboThl oOOydwaromerocss MO paszaeiam/TeMaM ydeOHOM
JUCHUIUTMHEL ¢ 9 o 16 Hexento ydyeOHOro cemecTpa.

Pe3ynbpTaThl Tekymield U MPOMEKYTOUYHON aTTECTAMK MOABOAATCS MO IKaje 0auThbHO-PEUTHHTOBOM
CHUCTCMBI.

JTan peiiTHHrOBOM cHCTEMBI / Hepeasn bana
OueHo4yHoOe cpeacTBO

Munumym™ Makcumym




Texymas arrecranus 1-16 36 60
KontpoabHast Touka Ne 1 7-8 18 30
Konnoksuym 8 18 30
KonTpoabHasi Touka Ne 2 15-16 18 30
Koumponvnas paboma 16 18 30
IIpomexyTOUHAS aTTEeCTAMSA - 24 40
3auet -

3auemnuiii bunem - 24 40
HUTOI'O no aucuuminge 60 100

* MUHHMMaIbHOE KOJIMYECTBO OAJIJIOB 33 OLIEHOYHOE CPEJICTBO — 3TO KOJIMYECTBO OAJUIOB, HAOpaHHOE
o0yJaromuMcsi, TPU KOTOPOM OIICHOYHOE CPEICTBO 3aCUMTHIBACTCSA, B MPOTHBHOM Cllydae
O6yanOIHHﬁCﬂ AOJDKCH JIMKBUAUPOBATL MOABHUBIIYIOCA aKaACMUYCCKYIO 3aJ0JIZKCHHOCTD IO TeKyu{eﬁ
WIA TPOMEKYTOYHOW aTTecTanud. MUHUMAIBbHOE KOJIMYECTBO OAJUIOB 3a TEKYIIYI aTTECTallUIo, B
T.4. OTACJIBHOE OIIEHOYHOE CPEJCTBO B €€ COCTaBe, U MPOMEKYTOUHYIO aTTecTanuio cocrasiser 60%
OT COOTBETCTBYIOIIUX MAaKCUMAJIbHBIX 0AJIJIOB.

CryneHT cuuTaeTcsi aTTECTOBAaHHBIM IO pa3Jielly, 3a4eTy HIIM K3aMeHy, eclii OH HaOpaj He MeHee
60% ot MakcuMaIbHOTO Oaia, MPeayCMOTPEHHOTo paboyeil MporpaMMoi.

CryneHT MOXeT ObIThb aTTECTOBAaH IO JAMCLUMIUIMHE, €CJIM OH aTTECTOBaH IO KaXIOMy pasfeny,
3a4eTy/3K3aMeHy U €ro CyMMapHbIii 0ai cocTasisieT He MeHee 60.

Onpeodenenue donycoe u wumpagos

Bonycsl: noomputenbHble 6aibl CTYIEHT MOXKET MOJYYUTh K CBOEMY PEHTHHIY B KOHILIE CEMECTpa 3a
NPUCYTCTBUE HA JICKIHUAX, MPAKTHUYECKUX M JIAOOPATOPHBIX 3aHATHAX W AaKTUBHYIO M DPETYISPHYIO
paboTy Ha 3aHATHSIX.

bonyc (mpemuanbHble Oajuibl) HE MOXET IMPEBBILIATh 5 0aUIOB, BMECTE € OaulaMH 3a TEKYIIYIO
aTTecTanuio — He 6osee 60 6ayIoB 3a ceMecTp.

8.4. Illkana ouenku 006pazoeamenbHbvIX 00CMUNCEHUT

Htorosas aTTectanys Mo AUCHUIUIMHE olieHnBaeTcs 1o 100-0auibHOM 1IKaie U MPeiCTaBIseT CyMMY
6ayu10B, 3apabOTaHHBIX CTYAECHTOM IPH BBIMOJIHEHUH 33JJaHUN B pPaMKax TEKYyILEeH U MPOMEeXyTOUHOH
aTTecTanuu

Cymma Ouenka no Ouenka | Tpebosanus K ypoeHio 0C60eHUA YHUEOHOU
oannos 4-x bannvHou WKane ECTS oucCUuUnIUHbL

OneHKa «OTJIIMYHO» BBICTABIISIETCS CTYJEHTY,
€CII OH IITyOOKO U IPOYHO YCBOMII
MIPOTPaMMHBIN MaTEpHaJl, UCYEPIIBIBAIOIIIE,
IIOCJIEI0BATEIILHO, YETKO U JIOTUYECKH

90-100 5- «omauunoy/ «3aumenoy A N
CTPOITHO €ro u3jaraeT, yMeeT TeCHO
YBSI3bIBATH TCOPHUIO C TIPAKTUKOM, UCIIOJIB3YET
B OTBETE MaTepua MOHOTpaduIecKoi
JIUTEPATYPHI

85-89 B O1eHKa «XOpOIIO» BBICTABISIETCS CTY/CHTY,

€CITM OH TBEPJIO 3HACT MaTepHall, IPaMOTHO U
4 - «xopowioy/ 10 CYIIECTBY U3JIATAET €ro, HE JOMyCKast
«3aumeHo ym y - y
75-84 C CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOTIPOC

70--74 D
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65-69 OI_IGHKa «YHOBJICTBOPUTCIIbHO» BBICTABJISICTCA
CTYACHTY, €CJIM OH UMCCT 3HAHUA TOJIBKO

OCHOBHOI'0 MaTepuaja, HO He YCBOWII €ro
JieTaiel, T0IyCKAaeT HETOYHOCTH,
HEIOCTaTOYHO MPaBUIIbHBIE (HOPMYITUPOBKH,
HapYIIECHUS JJOTHYECKON
IIOCJIEI0BATEILHOCTH B U3JI0KECHUU
IPOrpaMMHOr0 Marepuaa

3.
«y00671eMmE0opUMENbHO Y/
60-64 «3aumeno» E

OneHka «Hey10BIETBOPUTEIILHO
BBICTABJISICTCS CTYJICHTY, KOTOPBII HE 3HAET
3HAYUTEIBHOIN YacTH MPOTrPaMMHOTO

2 - Marepuaia, J0MyCcKaeT CyIIeCTBEHHbIE

0-59 «HEeY0081emEopUMenbHOY/ F omun0Oku. Kak mpaBuiio, oreHka

«He 3aUmeHO» «HEYIOBIETBOPUTEIBHO» CTAaBUTCS
CTy/IeHTaM, KOTOPbIE HE MOT'YT NMPOJOKUTH
oOy4yeHue 0e3 IOTOIHUTEIBHBIX 3aHATHH 110
COOTBETCTBYIOUIEH JUCLUIUIMHE

9. IEPEYEHb QCHOBHOI?I U JONOJIHUTEJBbHOMU YUYEBHOWM JIMTEPATYPHI,
HEOBXOJIMMOMU J1JIsA OCBOEHUA JUCHUIIVIMHBI

@) OCHO6HAA yueOHaa Tumepamypa:

1. Uponos U.E. 3agaun no oOmieit pusuke. — M.: "Jlaboparopusi 3nanuit" (panee "BMHOM.
Jlaboparopus 3nanuii"), 2010-2014. (69 sk3. , OBC Jlans, http://e.lanbook.com/).

2. Uponos U.E. Dnexrpomardetusm. OcHoBHBIE 3aK0HBL. — M.: "JlabopaTtopus 3Hanuit" (panee
"BUHOM. JIab6oparopus 3Hanuii"), 2012-2013. (50 sx3., ObC Jlans, http://e.lanbook.com/).

3. CagsenneB U.B. Kypc obmeit ¢pusuku. B 3-x t1. T.2. DnexrpudyectBo U MarHetusM. BoJHBL
Ontuka. — M.: Jlans, 2011. (9 5k3.,9bC Jlans, http://e.lanbook.com/).

4. CasenveB U.B. Kypc obmieit pusuku. B 5-u 1. Tom 2. DnekrpuyecTBo 1 MarHeTusm. — M.:
Jlans, 2011. (BBC Jlans, http://e.lanbook.com/).

0) oononnumenvHasn yueonas numepamypa:

S. CuByxuH [I.B. O6umii kypc ¢usuku. Tom 3. DnextpudectBo. — M.: @usmaraur, 2009. (ObC
Jlans, http://e.lanbook.com/).
6. CagenbeB U.B. Kypc o0mieit ¢puzuku. Kuura 3. — M.: ACT, 2003 (200 3k3.).

10. IEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJEKOMMYHUKAIITMOHHOM
CETU «HUHTEPHET» (JAJIEE - CETb «MHTEPHET»), HEOBXOJAUMBIX JIJA
OCBOEHMUSA JUCTIIUITJIMHBI

1. DnekTpoHHO-OMOMMoTeunast  cucrema  1books.ru  [Dnektponnsiit  pecypc] — URL:
http://ibooks.ru/.
2. OnekTpoHHO-OmOnnoTeunass  cucreMa «Jlaub»  [OnexktponHelidi  pecypc] —  URL:

http://e.lanbook.com/http://ibooks.ru/.

3. Oo6pasoBarenbHas miathopma «kOpaitty [Dnektponnsiii pecype] — URL: http://www.biblio-
online.ru/http://ibooks.ru/.

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

5. OnekTpoHHas OuOimoTevHas cuctema «KOHCynbTaHT CTyleHTa» [DIEKTPOHHBIA pecypc| —
URL.: http://www.studentlibrary.ruhttp://ibooks.ru/.

6. LlenTp mHMOPMAITMOHHO-OMOIMOTEYHOTO OOecTieueHusT yueOHo-HayuyHo! aesTenpbHocTn HUAY
MU®U [Dnexrponnsiii pecypc] — URL: http://library.mephi.ru. http://ibooks.ru/.
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11. METOJIWYECKUE VKA3AHHUS JUIS OBYYAIOIIMXCA 1O OCBOEHHIO
TACIATITAHBI

Bun yuebHbIX Opranuzanus JesiTeIbHOCTH CTYACHTa
3aHITHU
Jlexuusa Hanucanne KoHCneKkTa JEKIMH: KpPaTKO, CXEMAaTU4YHO, II0CIEI0BATEIBHO

(buKCUpOBaTh OCHOBHBIE MOJOXKEHUS, BBIBOABI, (OPMYIUPOBKH, OOOOIICHHUS;
IIOMEYaTh BAKHBIE MBICIIM, BBIIEIATH KJIIOUEBBIE CJOBa, TepMHUHBL. [IpoBepka
TEPMUHOB, MOHATUN C MOMOLIBIO SHLMKIONEINN, CIOBapel, CIIPAaBOYHUKOB C
BBINIMCHIBAHUEM TOJKOBaHUH B TeTpaas. OO003HAYUTH BOMPOCH], TEPMHHEI,
Marepuai, KOTOPbIA BbI3BIBAET TPYAHOCTH, NMOMETHUTh W MOIBITAThCA HAUTH
OTBET B PEKOMEHAYEeMOH muTeparype. Eciaum camocrosTenbHO HE yhaercs
pazobpaThcsi B MaTepuaie, HeoOXoauMo chopMylIHpoBaTh BOIPOC U 3aaTh
MPETOIaBATEN0 HA KOHCYJIbTAlMH, HA IPAKTUYECKOM 3aHSITUH.

[IpakTuueckue [IpopaboTka paboueii mporpaMMel, yaelnss 0co00e BHUMAaHHE LEISIM U 33/1a4am,
3aHATHUSA CTPYKTYPE M COJEPNKAHHUI IJUCUUILUIMHBL. KOHCIEKTUPOBAaHHE HCTOYHUKOB.
PaGota ¢ KOHCTIEKTOM JIEKLIUH, TOJTOTOBKA OTBETOB K KOHTPOJIHHBIM BOIIPOCAM,
MPOCMOTP PEKOMEHAYeMOW JHTeparypbl. PemeHue pacueTHo-rpaduuecKux
3a/IaHMi, penIeHue 3aa4 110 aIrOPUTMY U Jp.

KonTponbsHas 3HAKOMCTBO C OCHOBHOH H JOMOJHUTEIBHOM JHUTEPATYpPOH, BKIIOYAS
paboTta CIpaBOYHbIE M3MAaHUS, 3apYOCKHbIE HCTOYHUKH, KOHCIIEKT OCHOBHBIX
MOJIOKEHUH, TEPMHUHOB, CBEIEHUU, TPEOYOIMXCS I 3alOMUHAHUS U
SIBJISIFOLIMXCSL OCHOBOIIOJIATAIOIIUMHU B 3TOU TEME.

Konnoksuym PaboTa ¢ KOHCTIEKTOM JIKIU, MOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM.
[ToaroroBka k [Ipn moaroroBke K 3K3aMeHy (3a4eTy) HEOOXOIMMO OPHUEHTHPOBATHCS Ha
DK3aMEHY KOHCIIEKTBI JIEKIIUW, PEKOMEHAYEMYIO JTUTEPATYDPY.

12. MEPEYEHb HH®OPMAIIMOHHBLIX TEXHOJIOTHH, WCHOJB3YEMBIX IIPHU
OCYHIECTBJIEHUMN OBPA3OBATEJIBHOI'O MNPOLECCA 1O JAUCIUIIJIMHE,
BKJUIIOYASA NEPEYEHD ITPOI'PAMMHOI'O OBECIIEYEHUA 1 THO®OPMALIMOHHbIX
CITPABOYHbIX CUCTEM (TP HEOBXOJANUMOCTH)

Hcnonb3oBanue MHGOPMAIIMOHHBIX TEXHOJIOTUI MPH OCYIIECTBIEHUH 00pa30BaTeIbHOIO Mpoliecca 1o
JTUCIUIINHE OCYIIECTBIISIETCS B COOTBETCTBUM C YTBepKJIeHHBIM [lonoxeHnem 00 DIeKTpOHHOMN
uHpOpMaLMOHHO-00pa3oBarenbHoM cpene MATD HUAY MUDN.

OneKkTpoHHas cuctema ympaBieHus oOydenuem (LMS) wucnons3yercss nns  peanuzaluu
00pa30oBaTeNbHBIX MPOrpaMM MPH OYHOM, JUCTAHIIMOHHOM M CMEUIEHHOM peXuUMe OO0ydeHus.
Cuctema peanusyeT CIeyIolne OCHOBHbBIC (PYHKITUN:

1) Co3naHue u yrpaBiieHUE KJIaCCaMH,

2) Co3aHue Kypcos,

3) Opranu3aiys 3aIrucy yJarmxcsi Ha Kypc,

4) [IpenocraBnenue qocTyma K y4eOHbIM MaTepraiam I YIamuxcs,

5) [Ty6nukanus 3a1anuil 11 y4eHUKOB,

6) OreHka 3a/IaHuid yJaruxcs, IpOBeICHNE TECTOB U OTCIISKUBAaHUE Tporpecca 00ydeHus,
7) Opranu3anys B3auMoJIeHCTBUS yHaCTHUKOB 00pa30BaTEeIbHOTO MPoLecca.

Cuctema HWHTETPUPYETCS C JOMOTHUTEIBHBIMA CEPBUCAMHU, OOECTICUMBAIONIMMUA BO3MOXHOCTH
UCTIONIb30BaHUsl TaKuX (YHKIHMH Kak paboumii KaleHJapb, BUIEO CBsI3b, MHOTOMOJIB30BATEIbCKOE
pelakTHpOBaHUE JOKYMEHTOB, CO3/1aHHEe (POPM OMPOCHUKOB, MHTEPAKTUBHAS JOCKA ISl PUCOBAHMSL.
ABTOpH3aIMs MOJIb30BATENIE B CUCTEME OCYILIECTBISETCS MOCPEACTBOM KOPIOPATUBHBIX AKKAYHTOB,
MPUBSI3aHHBIX K JJOMEHY oiate.ru.

12.1. Ilepeuensv ungpopmanuonnvix mexnonozuii

[Ipu ocymecTBieHnHn 00pa30BATENBHOrO Tpolecca MO TUCHMIUIMHE HCHOJIB3YIOTCS CIeIyIOIue
MH(POPMALIMOHHBIE TEXHOJIOTHH:
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— NOpOBEACHUE JIEKIUN U MPAKTUYECKUX 3aHITUI C UCIIOJIB30BAaHUEM CIIAI-TIPE3CHTAIUT;
— UCHOJb30BaHUE KOMIBIOTEPHOTO TECTUPOBAHMS,
— OpraHu3aiys B3auMOJCHCTBUS C O0YJAIOIIMMUCS MTOCPEICTBOM AeKTpoHHOU 1mouThl 1 DMOC.

12.2. Ilepeuenv npozpammnozo odecneuenus

— PenakTop npesenranuii Microsoft PowerPoint;
— Bpaysepsr: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.
— JlokanpHas KOMIIBIOTCpHAsd CETh U riao0albpHas CETh I/IHTepHeT.

12.3. Ilepeuenv unghopmayuoHHbIX CRPABOUHBIX CUCHIEM

JlocTyn K 3JEKTPOHHBIM OHMOJIMOTEUHBIM pecypcaM M 3JICKTpoHHOH Oubmuoteunor cucreme (DBC)

OCYIIECTBIISIETCS TOCPEACTBOM CIICIIMANBHBIX pa3lieloB Ha odunuansbHoM caiite MATD HUAY

MUOU. ObecriedeH AOCTYI K IEKTPOHHBIM Katajoram oubmnoreku MATO HUAY MUDU, a takxke

AJIEKTPOHHBIM 00pazoBareibHbIM pecypcam (OMOC), chopMupoBaHHBIM Ha OCHOBAHWHU TPSMBIX

JIOTOBOPOB € TpaBooOIafaTeNsiMi y4eOHOM U y4eOHO-METOAUYECKOW JHUTEepaTyphl, METOAMUYECKHIX

oCcoOui:

1) Nudopmanuonnsie pecypcbl Cetun Koncynbrant Ilmroc, www.consultant.ru (undopmanus
HOPMATUBHO-TIPABOBOTO  XapaKTepa Ha OCHOBE COBPEMCHHBIX  KOMITBIOTCPHBIX U
TEJICKOMMYHUKALMOHHBIX TEXHOJOTHH);

2) DNeKTPOHHO-OUOINOTEeUHAS cucreMa HUAY MU®DU,
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM=F&I21DBN=BOOK&Z
211D=&P21DBN=BOOK;

3) ObC «M3narennctBa Jlauby, https://e.lanbook.com/;

4) OnekTpoHHO-O0ubnoreunas cucrema BOOK.ru, www.book.ru;

5) ba3bl nanHbIX «OneKkTpoHHO-0uOMMoTeuHas cucrema elibrary» (9BC elibrary);

6) basosas Bepcust O9bC [PRbooks, www.iprbooks.ru;

7) ba3bl qanHbIX «9nekTpoHHas 6ubanoTeka Texunyeckoro BY3a» www.studentlibrary.ru;

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

http://ibooks.ru/home.php?routine=bookshelf; .
9) OnexkTpoHHO-O0uboTeunas cucrema « 9bC FOPAUT», http://urait.ru/.

13. OIIMCAHUE MATEPHAJIBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM JJIsI
OCYHECTBJIEHUA OBPA3OBATEJIBHOT'O ITPOLHECCA 11O JUCHUIIJIMHE

1. AynuTOpHBIN QOHJ UHCTUTYTA;
2. VYuebHas nabopatopus "DIEKTpUYECTBO U MarHETU3M "
3. bubnuoreunsiit poH MHCTUTYTA.

14. UHBIE CBEJJEHUSA U (MJIN) MATEPUAJIbI

14.1. Ilepeuenv o00pazosamenbHbIX MEXHONO2UN, UCHOIB3YEMBIX HPU  OCYULECHIGIEHUU
obpazoeamenvrno20 npoyecca no OUCUUNIUHE

Ha nexuusix 1 ceMuHapax MOCTOSIHHO MCIIOJIB3YIOTCS CIIeIyIOIME HHTEPAKTUBHbBIE METOIbI O0yUeHUS:
TUCIYT, TPYIIIOBas IUCKYCCHs, 1e0aThl, MO3TOBOM IITYpM, MPOOIEMHAsl U MHTEPAKTUBHAS JIEKLIHH.

14.2. @opmul opzanuzauuu camocmoamenvHol pavoomesl odyuaruuxcsa (memol, 6bIHOCUMbBLE 015

CAMOCMOAMENbHO20 U3YYEHUA; BONPOCHL O/l  CAMOKOHMPOAA; MUNOGble 3A0aHUs 0/
camonpoeepku)
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1. MaruuTHOE MoJIe CO3/1aHO JBYMs MapajuIebHBIMU JIJTMHHBIMU MPOBOJHUKAMU ¢ TOKaMu |1 u
I, pacmonoXeHHBIMU TIEPICHANKYIIIPHO TUIOCKOCTH uepTeka. Ecium 11 = 212, To BeKTOp MHIYKIIMH
PE3YIBTUPYIOIIETO TOJIS B TOUKE A HANpaBJICH
© = ©)

n 2 e L

2. Ha pucynke wu300paKe€HbI CEUYEHHUS JBYX NapajUIeNbHBIX MPSIMOJMHEWHBIX JUIMHHBIX
IIPOBOOHHUKOB C IIPOTHUBOIIOJIOXHO HaIIPpaBJICHHBIMU TOKaMH, IIPUYEM i = 2. I/IH,I[yKHI/I}I
PE3YILTUPYIOMICTO MArHUTHOTIO ITOJISA paBHA HYJIFO B TOYKC MHTCPBaJia

I, | I,
0 |
a b | o ® d

3. Ha pucynke n300paykeHbl ceueHHs YEThIPeX MapalIeNbHBIX MPSIMOIMHEHHBIX
JJIMHHBIX ITPOBOJHHMKOB, PACIIOJIOKCHHBIX B BCpHIMHAX KBaaparta. I[JI?I BCEX
MPUBEICHHBIX CIy4aeB yKa3aTh HAMpaBlICHWE BEKTOpa MarHUTHOM HHAYKIMUA B
PE3YIBTUPYIOLIETO MATHUTHOTO MOJISI B TOUKE A, paCloIOKEHHOM B IEHTPE KBaIpara.

4. ]IBa KpyroBbIX BHTKAa pPAaCHOJIOKEHbI BO B3aUMHO MEPHEHAUKYISPHBIX
MJIOCKOCTSIX TaK, 4YTO WX WEHTPhl COBHAAaroT. MHAYKIMS MarHUTHOrO TOJIA,
co3maBaeMoro MaiasiM BUTKOM B Touke O paha 0.2 Tn. Hailitu wuHIyKIuio
PE3YNBTUPYIOLIETO MATHUTHOTO MOJISI B 3TOU TOUKE.

5. /1Ba 3apsima (1 ¥ Q2 ABMXKYTCA MApPAJUIENBHO JAPYr JIPYyry Ha A 7
paccTossHUM I JIpyr OT Jpyra. YKa3aTb HallpaBJI€HUE MArHUTHOMN L . l‘
COCTaBJIAIOLIEH CHUJIbI, JEUCTBYIOLIEW HAa BTOPOM 3aps]l CO CTOPOHBI @ ‘T(?_’z

MIEPBOTO 3apsija. r

6. /lBe OAMHAKOBBIE pAAMOMAuThl, yJaJleHHbIE Jpyr OT Jpyra Ha paccrossHue d=400mM,
pabotator cuH(pa3zHO Ha uactore v=15MI1. B kakux HampaBieHusix OyayT HaOI0naThCA
MaKCUMYMBbI U3JTy4eHUs?

7. Cuia TOKa B IIPOBOJISIIIEM KPYrOBOM KOHTYpe ¢ MHAYKTHBHOCTBIO 0.1 ['H 3aBUCHT OT BpeMeHH
no 3akoHy | = 2 + 0.3t A. Haiiti abcomrornyro Benuunny 3/1C caMOMHTyKITHH.

8. UeMy paBHa HAIPSHKEHHOCTH AJIEKTPHUECKOTO MO E. COOOIIAOMIETO IEKTPOHY YCKOPEHHE
2
a=9.8Mm/c“.

9. 3apsbKeHHas 4YacTHIla, BJETEBLIAas B IOCTOSHHOE OJHOPOJHOE MArHUTHOE TIOJie
NEPIEeHIUKYIIPHO CUJIOBBIM JIMHUSM, JBIJKETCS B HEM [0 YyCTaHOBHBIIEWcS TpaekTtopuu. B
HEKOTOPBIA MOMEHT WMHIYKIUS TOJS HAaYMHAET yBEJIMYMBATHCA. B pe3ynbTaTe MOAyNb CKOPOCTH
YaCTUILIbI
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10. OLeHNUTh OTHOIIEHHUE 3JEKTPUUYECKONM M MarHUTHOM cuil F, / F,, IedcTByOIIMX Ha 3apsj B
nosie BoiHbl. CKOpOCTh 3apsiga v c.

11. Yactuua, uMeromas 3apsax (U Maccy m, ABHXKETCS B OJHOPOJHOM MArHUTHOM I10JI€
uHAyKnuu B . CKOPOCTh YacTHIIBl Vv MEpreHIuKyasspHa B . Halitu pagmyc okpyxkHoctu R, mo
KOTOPOH JBMIKETCS YaCTHUIIA B PEIATUBUCTCKOM CIIydae.

14.3. Kpamkuii mepmunonozuueckuil cnoeaps

BekTopom Ymoa-IloiiHTHHra Ha3bIBacTCS BEKTOpP P IIJIOTHOCTH TOTOKAa AJIEKTPOMArHUTHOM
OHEPIrUH, IMEPEHOCHMOM DJIEKTPOMAarHUTHOW BOJHOW. MoOIysb 3TOro BEKTOpa pPABEH DJHEPIUH,
TIepeHOCHMOi BOJIHOH B OfIHY CEKYHIy uepe3 ILIomaaky 1 M2 pacroIoKeHHYIO NepreHIuKyIIpHO
HAIpPaBJICHUIO paclpocTpaHeHUsl BOIHbI. HanpaieH BekTop P B CTOPOHY paciipoCTpaHEHUs BOJIHBI.
Buxpesble 3JieKTPHYECKHE TOKH - HHIYKIIMOHHbIE TOKH, BO3HUKAIOIIUE B CIUIOIIHBIX IPOBOJHHKAX,
HaXOJAUIMXCS B IEPEMEHHOM MarHUTHOM mosie. MHorma ¢ HuMu GOproTes Ui YMEHBIICHHS MOTEPh
(HampuMep, CepACYHHKH TpaHc(opMaTOpoB HAOUPAOT U3 OTHENBHBIX IUIACTHH), a MHOTJa
UCHOJB3YIOT B METAIYPIrMM U MAalIMHOCTPOEHUU (MHAYKLHMOHHBIE €YU JUIsl IUIaBKM METaslIOoB,
3aKaJIKU CTaJM, CBApKHU U IIp.).
l'anbBaHM4YecKNid 3JIeMEHT - UCTOYHHMK 3JIEKTPUYECKOI'O TOKAa, KOTOPBIM NpHU pa3psie BbLIACISAET
JIEKTPUUECKYIO PHEPTUIO 3a CUeT MPOTEKaHMs 3JIEKTPOXUMHUECKUX peakiuil. [IpuHumn neictBus
raJIbBAHUYECKOTO 3JIEMEHTAa OCHOBaH Ha SBJIEHUU B3aMMOJCHCTBHUS MeETajula C JIJIEKTPOJIUTOM,
IPUBOJSAIIEM Yy BO3HUKHOBEHMIO B 3aMKHYTOH Lienu sjekTpuyeckoro Toka. JJ[C rajpBaHUYECKOro
AJIEMEHTA 3aBUCUT OT MaTepuaia 3JIeKTPOJOB U COCTaBa ANEKTPOJINUTA.
JlnamMarHeTU3MOM Ha3bIBAETCSl CBOMCTBO BEIIECTB (AMaMarHeTHMKOB) HAMAarHWUYMBATbCS HABCTPEUY
CWJIOBBIM JIMHUSIM JICMCTBYIOLIETO HAa HEro BHEIIHEro MarHuTHoro mnojs. C Touku 3peHus
AJIEKTPOHHOM TEOpPUM JMAMarHeTHU3M OOBICHAETCS 3aKOHOM DJEKTPOMAarHUTHON MHIYKIHMH U
npaswioM JleHna. JlnamarneTuku — ciaOOMarHWTHBIE BELECTBa. J(namMarHeTusm — yHHMBEpPCaIbHOE
CBOMCTBO BCEX BEIIECTB, OJHAKO B psAA€ CIy4aeB OHO IepeKpbIBaeTcs Oojee CHWIbHBIM Mapa- u
dbeppoMarHeTU3MOM.
JIM31eKTpUK - BELIECTBO, OOJIafaoniee HU3KOW YJENbHOM 3JIEKTPUYECKOH MPOBOJUMOCTHIO.
W neanbHblil 1UANIEKTPUK BOOOIIE HE IPOBOIUT TOK, €T0 MPOBOIMMOCTb paBHa Hy/t0. K nuanekrpukam
OTHOCSTCS IIbE303JIEKTPUKH, CETHETOAIEKTPUKH, HIEKTPETHI U AP.
Hoasipuzanms P (351eKTpudecKkuil TUMOJIBHBI MOMEHT €IUHUIBI 00beMa) MPSIMO MPONOPLHOHAIbHA
HaNpsHKEHHOCTHU 3JeKTpudeckoro moist E: P = keoE. KoadduuueHT nponopuuoHaabHOCTH K U €CTh
JTURJIEKTPUYECKasi BOCIPUUMYHUBOCTD. 37I€Ch €0 — JIEKTpUYECKasi IOCTOSIHHASL.
JuajieKkTpuyeckass NPOHHIAEMOCTb € IIOKa3blBa€T, BO CKOJBKO pa3  HaNpPsKEHHOCTH
AIIEKTPOCTATUYECKOTO TI0JIe B MAJIEKTPUKE MEHbIE, YeM B BakyyMme. [l XapakTepuUCTHKU IO B
JUBJICKTPUKE BBOJISAT BCIIOMOTaTEIbHYIO BEIMUUHY — dJIEKTpUdeckoe cMerienne: D = gogE.
JlomeHamMu  Ha3pIBalOT o00JacTU CIOHTaHHOM  (CaMONpPOM3BOJBHOM) HaMarHMYEHHOCTH B
deppomarnetuke. Pazmeps! 1omeHoB nopsaaka 1 MkM. Cm. Takxke DeppomMarHeTusm
Jlyroii Ha3bIBaeTCs pa3psi B rase, NPOUCXOIAINIMA MpH arMOchEepHOM JaBI€HUU U
COINPOBOXKAAIOIINICA OYEHb BBICOKOM TeMmmeparypoil. Ilpu 3TomM HampspkeHHe Ha 3JIEKTpoAax
cocrasisier 30-40 B, a Tok — necaTku win coTHU amnep. OTHO U3 BaXKHEHIIMX TPUMEHEHUN TyTH —
JyroBasi cBapKa U pe3Ka METaJIJIOB.
3akoH AMmnepa yCTaHaBIMBA€T CBS3b CHJIbI, JIEHCTBYIOIIEH Ha MPOBOJAHMK C TOKOM B MarHUTHOM
1oJjie, ¢ CHJION ToKa v uHAyKIue MmarautHoro nojisi: dF = IBdl sina, rae | — cuna Toka, B — unaykims
MarHuTHOro mojs, dl — aaMHa s1eMeHTapHOrO ydacTka NpoBOAHMKA. HampaBiaenwe BekTtopa OF
OIPEAEIIAETCS C IOMOILBIO NTPaBUIIa JEBOU PYKH.
3akon buo-Casapa-Jlaniiaca mo3BoJisieT pacCYuTaTh HAMPSKEHHOCTh MAarHUTHOTO TIOJIST TOKA JIF000#
KOH(HUIypalluu 1myTeM MHTerpupoBanus Bbipaxenus: dH = I[dl, r]/4nr, rne dH — HanpsxeHHOCTDH
MarHUTHOTO MOJIS, CO3aBaeMoro sieMenToM Toka dl, r — pagnyc-BeKTop, MPOBEACHHBIH OT JIEMEHTa
TOKA B TOUYKY, B KOTOPOIl paCCUUTHIBAETCS HANIPSHKEHHOCTH TIOJIS.
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3akon KyJgoHa - OCHOBHOM 3aKOH DJEKTPOCTAaTHKH, BBIPAXKAIOIUN 3aBUCUMOCTb  CHJIBI
B3aUMOJICHCTBUSL [IBYX HEINOJBMKHBIX TOYEYHBIX 3apsiioB OT PACCTOSAHMS MEXAy HUMHU. J[Ba
HENOJIBWKHBIX TOYEYHBIX 3apsiia B3aUMOAECHUCTBYIOT C CHJIOW NPSAMO MPONOPLHOHATIBHON
MIPOM3BEICHUIO BEJTMYMH ATHX 3apsiIoB U OOPAaTHO MPONOPIMOHATIBHON KBAJpaTy PacCTOSIHUS MEXKIY
HUMHU M 3aBUCALIEH OT IUAIEKTPUYECKOW IMPOHULIAEMOCTH CpPElbl, B KOTOPOH HAXOIATCSA 3apsiibl
(Kynon, 1785). 3akon KynoHa moaTBepkmaercs OMBITOM BILIOTH 10 paccTosHui mopsmka 107 m
(pa3mepsl sipa aToma).

3akon /[:koynsi-JleHna 1mo3BosiseT HAUTH KOJMYECTBO TEIIOTHI, BBIACIAIONIEECS B IPOBOJAHUKE MPU
MIPOTEKAHUU SJIEKTPUYECKOI'0 TOKA: KOJIMYECTBO TEIIOTHI MPSIMO MPOIMOPLHOHAIBHO KBAAPATY CHIIbI
TOKA, COIPOTUBJICHHUIO IPOBOJIHUKA U BPEMEHM ITPOTEKAHUSI TOKA.

3akon OMa I y4yacTKa LeNM CBS3BIBAET CUJIy TOKa C Pa3HOCTHIO IMOTEHUMAJIOB HAa KOHLAX
NPOBOJHUKA M COMPOTHBICHUEM MpoBoaHuKa: | = (p1 — @2)/R. 3akon Oma jij1s 3aMKHYTOU (TIOJIHO¥)
IIeMU CBA3BIBACT HJICKTPOBIDKYIIYIO CHITy HCTOYHHUKA C MOJHBIM conportuBienueM nenu: | = E/(Ry +
Ro). 3necb Ry u Ro — COOTBETCTBEHHO COMPOTHUBIICHHE HArpy3KH W BHYTPEHHEE COMPOTHUBIICHUE
HMCTOYHHKA.

3aKOH, CBSI3BIBAIOIIMM LHUPKYJIALHIO BEKTOpa HANPSDKEHHOCTHM MAarHUTHOTO TMOJS C  TOKOM,
OXBAaThIBaEMbIM KOHTYpPOM HHTETpHpOBaHUs. B 000011eHHOM BHUIE 3aKOH IMOJIHOTO TOKAa BXOJHUT B
CHUCTEMY ypaBHEHMI Makcseinia.

3aKoH coXpaHeHHUSs] IJIeKTPUYECKOro 3apsaa - (GU3HUYECKUil 3aKOH, B COOTBETCTBUU C KOTOPHIM B
3aMKHYTOM CHCTEME B3aMMOJEHUCTBYIOIIMX Tl ajreOpandeckass CyMMa D3JIEKTPUUECKUX 3apsioB
(TIOJTHBIN 2NIEKTPUYECKH 3apsi/]) OCTACTCS HEU3MEHHOM MPHU BCEX B3aUMOJICHCTBUSIX.

3akon »djexkTpoMarHuTHOW uHAYKHUM - JJC MHAYKIMM B 3aMKHYTOM KOHType HpSIMO
MPONOPLUMOHAIIBHA CKOPOCTH M3MEHEHHsSI MAarHUTHOTO IOTOKAa 4Yepe3 MOBEPXHOCTh, OTPAHUYECHHYIO
KOHTYPOM. OJIEKTPOHHBIH MEXaHU3M 3aKOHA 3JIEKTPOMArHUTHOM MHAYKIMHU COCTOUT B TOM, 4YTO
MEPEeMEHHOE MArHUTHOE TI0JIe TMOpOXkAaeT (MHAYLHUPYET) BHUXPEBOE JJIEKTPUUYECKOE TMOJe ¢
3aMKHYTBIMH CUJIOBBIMU JIMHUSAMU. OTKpbIT Papaneem (1831). B 06001meHHOM BUI€ 3aKOH BXOJUT B
cucTtemy ypaBHeHUN MakcBeiuia.

3oHHas TeopHMsi TBepPAOro Tejia — KBAHTOBAas TEOpUsS SHEPreTUUYECKOTO CIIEKTpa 3JIEKTPOHOB B
kpuctamie. COrjacHO 30HHOW TEOPUM 3TOT CHEKTP COCTOMT H3 4Yepeayrolluxcs 30H (I0JI0cC)
pa3pelIeHHbIX M 3alpelieHHBbIX HSHEpruil. 30HHas TEOpPHUs XOPOLIO OOBICHSET psAJ SBICHUH, B
YaCTHOCTH Pa3HbIi MEXaHU3M JIEKTPONPOBOIHOCTH METAIIJIOB, JUAJIEKTPUKOB U IOITYIIPOBOAHHUKOB.
NHayKkTMBHOCTD - (U3MYecKas BEITUYMHA, XapaKTepU3yIollas CBA3b MEXAY CKOPOCThIO M3MEHEHUs
TOKa B IpPOBOJHUKE (KaTylike) W Bo3HuKaromed mpu stom DJC camoumHAyKIUH. MHIYKTHUBHOCTH
IPOBOAHMKA (KaTYLIKK) 3aBUCUT OT €ro pa3MepoB U (opMbl, YKciia BUTKOB, a TaKKe OT MaTepuana
MarHutonposoja. Enununeit unnyktusHoctu B CU siBnsiercs 1 I'enpu.

NHAYKIHOHHBIH TOK - 3JIEKTPUYECKHUI TOK, BOZHUKAIOIUN B 3aMKHYTOM IIPOBOJSIIEM KOHTYpPE IIPH
M3MEHEHUHU NOTOKAa MAarHUTHOW MHJIYKLUH, TPOHU3BIBAIOLLETO 3TOT KOHTYp. Bennunna u HanpaBieHue
MHAYKIIMOHHOTO TOKA OTIPEAETSIOTCS 3aKOHOM 3JIEKTPOMAarHUTHON MHAYKIIUU U 3aKoHOM OMa.
Nuaykuusa MarHuTHO moJisi B — BekTOpHasi BemU4MHA, U3MEpsieMas OTHOIICHHEM MaKCUMaTbHOTO
BpAaIllalOlEr0 MOMEHTA, JEHCTBYIOIIErO0 Ha HEOOJBIION KOHTYp C TOKOM B MarHUTHOM IIOJie K
MarHUTHOMY MOMEHTY 3TOro KoHTypa. Hanpasnenue Bektopa B coBnanaer ¢ HampaBieHreM HOpMalu
K KOHTYPY B COCTOSIHUU PaBHOBECHSI.

HMcToyHnk TOKAa - MCTOYHUK DJIEKTPUYECKOM SHEPruu, B KOTOPOM JAECUCTBYIOT CTOPOHHHE CHIIBI,
pas3ensolre dIeKTpuuecKkue 3apaapl. ICTOUHHMK TOKa XapaKTepU3yeTcs 3JIEKTPOABUKYIIEH CHIIoN n
BHYTPEHHUM CONpPOTUBIEHUEM. VCTOUHMKaMH TOKa SBJSIOTCS TajJbBaHUYECKUE DIIEMEHTHI,
AKKyMYJIATOPBI, MALTMHBI TOCTOSIHHOTO TOKa U JIp.

Kaaccnueckast 3J1eKTpoANHAMHUKA - pa3/iel IEKTPOAMHAMUKY, PACCMAaTPUBAIOLINI N3MEHSIOIIEECs
WIM CTallMOHAapHOE DJJIEKTPOMArHUTHOE II0J€ B HENOJABWKHOM cucreMe orcueta. OCHOBY
KJIACCUYECKOM 3JIEKTPOIMHAMUKY COCTaBIISAIOT ypaBHEeHUs1 MakcBeia.

KBaHTOBasi JJIEKTPOAMHAMMKA - KBAaHTOBAas TEOpUsS DJIEKTPOMAarHuTHoro mnons. M3ywaer
B3aMMOJEHCTBHE MOJIS C 3apSKEHHBIMU YaCTULIAMHU.

KosiedaTeJbHBIM KOHTYPOM HAa3bIBACTCS LIEIb, COCTOSIIAS U3 MapajuIeIbHO BKIIOUYEHHBIX KaTyIIKH
MHAYKTUBHOCTH M KOHJAeHcaTopa. IIpu paspsine KoHaeHcaTopa Ha KaTyIIKy B KOHTYPE BO3HHMKAIOT
3JIEKTPOMAarHUTHbIE KOJeOaHus, 4aCTOTa KOTOPHIX 3aBUCUT OT EMKOCTH M UHIYKTUBHOCTH KOHTYpA.
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KongeHncarop - »JeMEHT 3JEKTPUYECKON IenH, MpeAHA3HAYEHHBIM [Js HCIOJb30BaHUS €ro B
Pa3IMYHBIX 3JEKTPO- U PAJUOTEXHUUECKUX cxeMax. KoHJaeHcaTop COCTOUT U3 JBYX WIIM MPOBOJIHHUKOB
(0OKIJIaOK), Pa3/IeIeHHBIX CI0EM AMAJIEKTpUKA. ToNImuHa AUIIEKTpHKa OOBIYHO Maja M0 CPaBHEHHUIO
C pa3MepaMu NMPOBOJHUKOB. B 3aBucumoctu oT ¢opmMbl 00KIAI0K KOHAEHCATOPHI OBIBAIOT IJIOCKHE,
IMHApHYeckue, chepuueckue u Ap. 1lo THUMYy AMANEKTpHKA pa3inyaroT BO3MYLIHBIE, OyMa)KHbIE,
CIIOJSIHbIE, KEPAMUYECKHUE U ApP. KOHJAEHCATOPHI.

KoHTakTHON pa3HOCTbIO NOTEHLMAIOB HAa3bIBA€TCS PA3HOCTh IOTEHLMAJIOB, BO3HMKAIOLIAs IpU
KOHTAKT€ JIBYX pa3HOPOAHBIX METaIOB. OTKPBUT SBJICHUE UTAIbSIHCKUN yaeHbI BosbTa (1797).
Ko3pduunentom  3JIeKTPONPOBOJHOCTH  HA3bIBA€TCAd  BeIMYMHA  OOpaTHas  YAEIbHOMY
COIPOTHUBIICHUIO.

MaruuTHOI BOCIIPHMUMYHBOCTBIO Ha3bIBaeTCcs KO (OUIMEHT NPONOPIIMOHATBHOCTH ) B BBIPAKEHUU:
J =yH, rne J— HamaruumueHHOCTh, H — HanpsKeHHOCTh MarHUTHOTO 1ouid. [{nst anamarnetuxos <0,
Ju1s mapamaraeTukoB x>0. J{ns peppomarnetrnkos y>>0. CM. Takke MarauTHas IPOHUIIAEMOCTb.
MaruuTHON NOCTOSIHHOM Ha3pIBaeTCA pa3sMepHBI MHOXHUTENb Ho = 4m-107 ['m/M, BXoasmmii B
HEKOTOpbIe (hOpPMYIIBI ANIeKTpoMarueTu3Ma (Hanpumep, B popmyny B = popH), 3anucannsie B cucreme
equaun CH.

MarHuTHoO#i NPOHUIIAEMOCTHIO I HAa3bIBACTCS BEITMUYMHA, TOKA3bIBAIONIAs, BO CKOJIBKO pa3 MHAYKIIUS
MarHWTHO TOJII B MAarHETUKE OOJIBIIE WHIAYKIIMHA B BaKyyMe. MOXHO TOKa3aTh, 4TO L = 1 + y, T1e x —
MarHuTHas BOCIIPUUMYHUBOCTb.

MarnuTHoOe moJie — 0JJHa U3 CTOPOH €AMHOI0 JIEKTPOMArHUTHOTO NoJisl. MarHUTHOE 1oJie co3AaeTcs
JBUKYIIUMECS 3apsiiaMd (TOKOM MPOBOAMMOCTH) U TMEPEMEHHBIM 3JIEKTPHUUYECKUM I0JIEM (TOKOM
cMelleHus). JleficTByeT MarHUTHOE MOJI€ TOJIbKO Ha ABMXKYIIHUECS 3apsIbl.

MarduTHBIM MOMEHTOM Ha3bIBAECTCS BEKTOPHAs BEJIMYMHA, MOAYJIb KOTOPOM paBEH MPOU3BEICHUIO
CUJIBI JJIEKTPUYECKOTO TOKa B KOHTYpE Ha IUIOIIAAb oO0TekaeMyko 3THUM TokoM. HampaBnenue
MarHMTHOTO MOMEHTA CBSI3aHO C HaIlpaBJICHWEM TOKa MPaBUIOM OypaBUHKa.

MarHuTHbIil IOTOK (MJIM MOTOK BeKTopa B) — 310 motok ®p BekTOpa MAarHUTHON WHAYKIIUH Yepe3
KaKy0-T100 MOBEPXHOCTh. B ciydyae 0HOPOJHOTO MAarHUTHOTO TMOJS U TUIOCKO# moBepxHocTH Pp =
BS cos o, rme B — mHAyKmus MarHMTHOrO MO, S — IJIOMIATh MOBEPXHOCTH, 0. — YrOJ MEXKIY
BEKTOpPOM B 1 HOpMabio K TOBEPXHOCTH.

K meraniam oTHocATCS BelleCTBa, UMEIOLINE CBOOOIHBIE 3JIEKTPOHBI, T. €. BAJICHTHBIE AJIEKTPOHBI,
OTOpBAaBIIMECS OT CBOMX AaTOMOB U MpUHAAJIEKAIIME BCEMY KOJUIEKTUBY aTOMOB MeTasuia
(KOJIEKTUBU3UPOBAHHbBIE 3JEKTPOHbI). C TOUKM 3peHUs 30HHOW TEOPHUH TBEPAOrO Tejla MPU3HAKOM
MeTajula SIBISETCA HAJIMYME HE MOJHOCTBIO 3allOJIHEHHOM 30HBI, KOTOpas HOCUT Ha3BAHHE 30HBI
POBOAMMOCTH.

HaMaram4eHHOCTBI0 Ha3bIBACTCS MATHUTHBIM MOMEHT €JMHUIIBI 00beMa MarHeTHKA.

Hanpsi:xeHnue — 10 ke caMoe, YTO ¥ Pa3HOCTh NOTEHIUAJIOB.

HanpsizkeHHOCTbI0 MATHMTHOTO MOJISI HA3bIBAETCSI BCIIOMOTATEIbHAs BEJIMYMHA, XapaKTepU3yIOIIast
MarHUTHOE I10JI€ MAaKPOTOKOB.

HanpsizkeHHOCTh  3JIEKTPMYECKOr0 TMOJIA — CUJIOBas XapaKTepHUCTUKA IO, HU3MEpSeTCs
OTHOIIIEHUEM CHUJIBI, IEHCTBYIOIIEH Ha MOJIOKUTEIHHBIN MPOOHBIN 3apsl, K 3HAUSHHUIO ITOTO 3apsijia.
JiixeHBaJIbJ OOHAPYXWJI MArHUTHOE II0JIE TOKAa CMEIIECHUS: MarHWTHAas CTPENKa, HaXOJIsIIasics
BOJIM3U TUIOCKOTO 3apsHKEHHOTO  KOHJEHCATopa, OTKJIOHSJIach OT CBOErO  IE€PBOHAYAIbHOTO
HanpasJIeHUs Ipu paspse konaeHcaropa. Cp.: OnbsiT Opcrena.

Jpcren 00HAPYXKUJ MAarHUTHOE IOJI€ TOKAa MPOBOAMMOCTH: MAarHMTHas CTPENKa, PacloiOXKeHHas
BOJIM3U TPOBOJHUKA C TOKOM, MPHU BKIIOUYEHUH TOKA OTKJIOHSAJIACh OT HAMpPAaBIIEHUS MarHHUTHOTO
MepHIhaHa.

IlapamarHeTM3MOM Ha3bIBa€TCSl CBOMCTBO BENIECTB (MMApaMarHETUKOB) HAaMarHUYMBAaThCS B
HaIlpaBJICHUM CUJIOBBIX JIMHUM BHEIIHETO MAarHUTHOTO MOJsA. ATOMBI NapaMarHeTUKOB HMEIOT
OTIIMYHBIA OT HyJs MarHUTHBIH MOMEHT UM BeAyT ce0sd B MAarHUTHOM IIOJIe MOJ0OHO
MHUKPOCKOITMYECKUM MarHUTHBIM CTPEJIKaM.

pP-N-mepexo0oM Ha3bIBaeTCsl 00JacTh BOJIM3M KOHTAKTa ABYX IMOJIYIPOBOIHUKOB C Pa3HBIM THUIIOM
MPOBOAMMOCTH. BcrnencTBue pekoMOMHAIMM JABIPOK M AJIEKTPOHOB BOJMM3M KOHTaKTa oOpasyercs
o0mnacth, 0OeTHEeHHAs: HOCUTEISIMU TOKa U Ha3bIBaeMasl 3anuparoimuM cioeM. [Tockobky p-N-mepexosn
o0JasaeT OJAHOCTOPOHHEW MPOBOJUMOCTHIO, TO OH HCHOJNB3YEeTCS AJSl BBIIPSIMIICHUS MEPEMEHHOIO
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TOKA HU3KOM 4acTOTHI U JIETEKTUPOBAHUS PAlOCUTHAJIOB.

Honsipu3anme AUIJIEKTPUKA HA3bIBACTCA NMPOLECC CMEIIECHMS CBSI3aHHBIX 3apsA0B IUAIEKTPUKA B
AJIEKTpUYECKOM ToJie. B pe3ynprate nosisipuzanvy rpaHd JUIIEKTPUYECKON IIACTUHBI, TOMEIEHHON
B JIEKTPUYECKOE MOJIE, OKA3bIBAIOTCS 3apSKEHHBIMU 3apsaMu TPOTUBOIIOIOKHOIO 3HAKA.
IToasipHBbIMM  HA3BIBAIOTCSI MOJIEKYJIBl, y KOTOPBIX <UEHTPbl TSHKECTU» IOJIOKUTEIBHOTO U
OTPULIATENIFHOTO 3apsAO0B HE CoBMajaroT. Takas MoOJEKyla IO CBOMM CBOWCTBaM MOJ00HA
IIEKTPUYECKOMY AMIIOIK U XapaKTepU3yeTcs 3JIEKTPUUYECKUM JHUIIOJIBHBIM MOMEHTOM. lIpumepsl
nospubix Mosekyir: H2O, NHs, HCI u ap.

IHoTeHMAT 3J1EKTPOCTATHYECKOIr0 MOJISl - dHEpreThdeckas xapakTepucTtuka noia. Onpenensercs
KaK BEJIMYMHA, U3MepsiemMasl paboTON CUII MO IO MEPEHOCY €AMHUYHOrO MOJIOKUTENIBHO 3apsaa U3
JAaHHOW TOYKU B JpYyrylo, (UKCHUPOBaHHYIO TOYKy. B kauecTBe (UKCHUpPOBaHHOM YacTo OepyT
OECKOHEYHO YJAJIEHHYI0 TOUYKY. JIpyrMMu cioBamM, MOTEHIHAJl 3JIEKTPOCTATHUUYECKOIO II0JI PaBEH
MOTEHUUAIBHOW SHEPTUH €IMHUYHOIO MOJIO0KUTEIBHOTO 3apsA/ia, IOMEIIEHHOrO B 3Ty TOUKY. EnnHuna
noteHiana B CU 1 Bosbr.

IIpaBuno JleHuna - mpaBuiio, ONpeNENsIONIee HANpPABICHUE WHIAYKIMOHHBIX TOKOB, BO3HHMKAOIINUX
IpU 3JIEKTPOMAarHUTHOW MHAyKIuH. CornacHo npaBuiay JleHna MHIYKIMOHHBIA TOK BCErjga HMMeEeT
TaKoe HalpaBlIEHUE, YTO €r0 COOCTBEHHBIH MAarHUTHBIM MOTOK KOMIEHCHUPYET U3MEHEHHsI BHEIIHETO
MarHUTHOT'O IOTOKA, BbI3BaBIIEro 3TOT TOK. IIpaBuno JleHna ecTh ciencTBUE 3aKOHA COXPAHEHUs
sueprun. J.X.JIenr (1804-1865) - pycckuii pusuk.

IMosynpoBoaHNKaMH Ha3bIBae€TCs KJIACC BEIIECTB, 3aHUMAIOIIUX 110 CBOEH CIIOCOOHOCTH MPOBOJIUTH
3JIEKTPUYECKUNA TOK MPOMEKYTOUHOE IOJOKEHHUE MEXAY MeTaulaMH U AudjiekTpukaMu. C TOUKH
3peHusi 30HHOM TEOpUM TBEPJIOTO Teja BELIECTBO OTHOCUTCS K IOJIYIPOBOJHUKAM, €CJIM IIMPHHA
3aMpeleHHON 30Hbl, OTACIAIONICH BAJIEHTHYIO 30HY OT 30HbI IPOBOJAMMOCTH, MeHbIIIE 2 3B.
IHoasipu3yeMocTbI0 MOJIEKYJbl Ha3blBa€TCs BEIMYMHA, XapaKTEpU3YIOLas «CMEIIAaeMOCTb
AIEKTPOHHOU O00O0JIOUKH IMOJ ACHCTBUEM DJIEKTPUUYECKOTO MOJISA. DINEKTPUUYECKUIN TUTOIBHBII MOMEHT
P, MHIYyUHMPYEMBIM moJieM, NpONOpLUOHANeH HampsbkeHHocTu nonst E: p = aegE. Koadduument
IIPONOPLUUOHAIBHOCTH 0. U €CTh MOJIIPU3YEMOCTb.

IToCTOSTHHBIM Ha3bIBACTCS JJIEKTPUUYECKUN TOK, HE MEHSIOIIMICA C T€YEHHWEM BpeMeHH. B ciydae
MOCTOSIHHOTO TOKa TpHU OIpenesieHuH cuiabl Toka | = AQ/At mMoxHO OpaTh 000N HPOMEXKYTOK
BpemMeHH At.

ITorok ®E BeKTOpPa HANPSKEHHOCTH 3JEKTPHYECKOro MOJs uepe3 KaKyl-JInOo MOBEpXHOCTh. B
CIIy4ae OJHOPOTHOTO ToJisi M Iiockod moBepxHocth ®e = ES coso, rme E — HanpsbkeHHOCTH
3JIEKTPOCTATUYECKOT O MO, S — IUIOMIAAb MOBEPXHOCTH, 0L — YTOJl MEXJly BeKTopoM E u HopManbio K
noBepxHocTU. Cp. MarHUTHBIN MOTOK.

IIpaBuna Kupxroga npuMeHSIOTCS AN pacueTa CIOXKHBIX (pa3BETBICHHBIX) IENel MOCTOSHHOTO
TOKa. MeToJ KOMIUJIEKCHBIX TOKOB IO3BOJISIET PAacCHpOCTPAHUTh 3TU MpaBuja JJs pacyeTa Lenen
NIEPEMEHHOT0 TOKA.

IIpoBoaHMKAaMHU HA3bIBAIOTCS BEIIECTBA, COJAEpIKAllhe B JOCTATOYHONW KOHIIEHTpAIMH CBOOOHBIE
3apsaael. K mIpoBoJHMKAM OTHOCATCS METallbl, HOHU3MPOBAHHBIE Ta3bl, BOAHBIE PACTBOPBI
AIIEKTPOJIUTOB M pacIiliaBbl cosieil. B anexkTpuyeckom nose cBoOOAHbBIE 3apsi/ibl MEpepacpenestoTCs
TaK, YTO HAIPSHKEHHOCTb JJIEKTPUYECKOIrO IOJIsI BHYTPU IPOBOJHMKA OKA3bIBAETCS paBHA HYIIO, a
MOTEHIIMaJ MPOBOHUKA BCIOTY OJIMHAKOB.

PeasituBucTCKASA JEKTPOAMHAMMKA - pa3lie] AJIEKTPOJUHAMUKH, U3YYAIOIIUN AJI€KTPOMAarHUTHbIE
SBJIEHUSl B JIBIDKYIIMXCSl CpellaX, ONUpasch Ha WHBAPHMAHTHOCTH 3apsijia B PA3IUYHBIX CHUCTEMax
0TCYETa M NHBAPUAHTHOCTh OCHOBHBIX 3aKOHOB OTHOCHTEJIBHO NMpeodpazoBanuii JIopeHna.
CaMouHAYKLUS - SBJIEHUE BO3HUKHOBEHMSI AJIEKTPOJBIIKYILEH CHUIIBI B MPOBOJHUKE (KaTyLIKe) IpU
W3MEHEHUHU IPOTEKAIOUIET0 B HEM JJIEKTPUUYECKOro Toka. BenawumHa u 3Hak OJ[C camMomHAyKuuu
ONPENEAIOTCS 3aKOHOM 3JIEKTPOMAarHUTHON MHAYKIIUH.

SIBjieHMe CBepXNPOBOAMMOCTH OTKphUT romaHjackuii  ¢usuk  Kamepnuar-Onnec  (1911):
COIMPOTUBIIEHUE PTYTH MPHU TeMIepaType, OIU3KON K aOCOTIOTHOMY HYJIIO, CKAUKOM YMEHBIIAIOCh 110
Hy1s1. B panmpHeiimem cBepXImpoBOIUMOCTH Oblia OOHApyKeHa W y APYTUX METAUIOB M CIUIABOB
(cBUHEL, OJOBO, ’kene30 U Jp.). CBepXMpOBOAUMOCTh, KaK U 3JIEKTPUYECKOE COMPOTHUBIICHUE,
OOBSICHAETCS B3aUMOJCHCTBUEM KOJUIEKTMBU3MPOBAHHBIX AJIEKTPOHOB META/UIa C KPUCTAJUIMYECKOM
pemerkoii. B 1986 romy obHapykeHa BBICOKOTEMIIEpAaTypHasi CBEPXITPOBOIUMOCTh, TEOPHsI KOTOPOI
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HaXOJUTCS B CTa/IUU pa3pabOTKH.

Cuioii JlopeHna Ha3bIBaeTCsl Cuia, ICUCTBYIOIIAs Ha 3apsA]l B AJEKTPUYECKOM MU MATHUTHOM TIOJIE
(anextpuyeckas 1 marautHas cwia Jlopenna): F = q{E + [v, B]}. [lepBoe ciaraemoe B mocieaHem
BBIPKEHUH HA3bIBAETCS AIEKTPUUECKOM, a BTOPOE — MarHUTHOM cuiioit JIopeHna.

Cuiioii TOKa Has3bpIBacTCs BEIMYMHA, H3MeEpseMas 3apsiioM, IPOTEKAIOIIMM 4Yepe3 IIONEpPEeuyHOe
CE€YeHUE MPOBOJHMKA B OJIHY ceKyHAy. Enununa cuisl Toka B CM: 1 Amnep — yeTBepTasi OCHOBHAs
€MHMIIA ITON CUCTEMBI (HApALY C METPOM, KHJIOTPAMMOM U CEKYHJI0M).

ConeHouzioM Ha3bIBACTCS KaTYIIKA [HIMHIPUYECKON (POPMBIL.

CranuoHApHBIM Ha3bIBACTCA SJIEKTPUYECKOE I10JI€, CYIIECTBYIOIIEE B IPOBOJHHMKE C TOKOM M
00yCJIOBIMBAIOIIEE TEPEHOC PHEPIUM B ILEMSIX IOCTOSHHOIO TOKAa. 3apsAjpl IPHU NPOTEKAHUU TOKa
HEIPEPBIBHO MEPEMEILAIOTCS, HO PaclpeAesIeHHe UX OCTaeTCsl HeM3MeHHbIM. [loaToMy crannoHapHoe
noJje, moJ0OHO AIEKTPOCTATUIECKOMY, SIBIISICTCS TOTCHIUAIBHBIM.

CTopoHHsIT cHJIa - CWila HEdJEKTPOCTaTUYECKOM MPUPOJBI, BBI3BIBAIOLIAS IE€PEMEIICHUE
MOJIO’KUTEIBHBIX 3JIEKTPUUECKUX 3aps0B BHYTPU UCTOUYHHKA IOCTOSHHOTO TOKAa OT TOYKU C HU3KUM K
TOYKE C BBICOKUM IOTEHIMAIOM (OTPULIATEIBHBIX — OT TOYKH C BBICOKUM K TOKE C HHU3KHM
noteHuranoM). CTOpOHHUMHU CUUTAIOTCS BCE CHJIbI OTJIMYHBIE OT KYJIOHOBCKUX CHJI. Y JieibHas paboTa
CTOPOHHUX cui (paboTa MO MepeHOCy €AMHUYHOTO 3apsiia) HA3bIBAETCS AJIEKTPOJBIDKYILEH CHIION
MCTOYHUKA TOKA.

Teopema I'aycca-OcTporpaackoro cBsi3bIBAE€T CYMMApHBIN 3JIEKTPUUYECKUN 3apsijl, HAXOASAIIMICS
BHYTPU 3aMKHYTOM IMMOBEPXHOCTH, C MOTOKOM BEKTOpa HAINPSKEHHOCTU 3JIEKTPOCTATUUYECKOIO IMOJIs
yepe3 3Ty mnoBepxHocTh: Pr = X(Q/eoe. B 0000ImeHHOM BuAe 5Ta TeOopemMa BXOAUT B CHUCTEMY
ypaBHeHUI MakcBeiuia.

TepMoO3JIeKTPOHHAsT 3MHUCCHSA — HCIYCKAHHME 3JEKTPOHOB METAJJIaMU, HArpeTbIMU JIO BBICOKOM
TEMIEPATYPHI.

Taeommii pa3psig — pa3psij, BOZHUKAOIIUN B pa3psaIHON TpyOKe, HAOIHEHHON ra3oM Mpu HU3KOM
nasieHuu (oxoso 0,1 MM pT. CT.), IpU HANPSPKEHUU MOPSAKA HECKOJIBKUX ThICSY BOJIBT. [Ipumensercs,
B YaCTHOCTH, B JIaMIIax JHEBHOIO CBETA.

Toxamm @yko Ha3bIBAIOTCS HWHAYKIIMOHHBIE TOKH, BO3HHMKAIOLIME B MAaCCHUBHOM IPOBOJHUKE,
IIOMEILEHHOM B IIEPEMEHHOE MarHUTHOE IOJIE.

TokoM NPOBOAMMOCTH HA3bIBACTCS DJIEKTPUUECKUN TOK, OOYCIOBICHHBIN BUKEHUEM 3apsi’KEHHBIX
YaCTHLI.

IHonsiTe «TOK cMemeHnus» BBen MakcBeml. [lo MakcBemly TOK CMENIEHUS - 3TO MEPEMEHHOE
AIIEKTPUUYECKOE MOJIe, MOPOKAAIONIEe, HAPSLy ¢ TOKOM IMPOBOJUMOCTH (IBMXKYILUMHUCS 3apsamMHu),
MarHutHoe mnosie. Takum oOpa3oM, ICTOYHHUKOM MAarHUTHOTO I0JIE MOKET OBITh TOK CMEIIEHUS U TOK
IIPOBOAMMOCTH.

Topouaom Ha3zbIBaeTCA KaTylIka, UMeroIias ¢popmy OyOImka.

ToveuHblil 3JIeKTPUYECKHIi 3apsii — 3apsHKEHHOE TEJ0, pa3MepaMi KOTOPOro MOXKHO MpeHedpedb B
YCIIOBUSX KOHKPETHOM 3a/1auH.

Tpansucropsl — noaynpoBogHuKoBele TpuoAsl. IIpemnoxenst B CIHIA (1948). Ilpumensitorcs nius
YCUJIEHUSI W TEHepaluu >JeKTpuueckux KosiebaHuil. Ilo cpaBHeHHIO C BaKyyMHBIMH TpPHOJaMH
00J1aJat0T PSAAOM LIEHHBIX MPEUMYIIECTB (Majblil BeC U rabapuThl, MPOYHOCTh, OTCYTCTBHE HAKAIbHBIX
1enei, BBICOKHUH K. 1. 1., O0JIBIION CPOK CITYKOBI).

YaeabHoe CONPOTHUBJIEHME BEIMUYMHA, XapaKTEPU3YIOLIAs CIIOCOOHOCTh BEIIECTBA IPOBOJUTH
AIIEKTPUYECKUH TOK, M UYHUCICHHO paBHAs CONPOTHUBIIEHUIO NPOBOJHMKA UIMHOW B 1 MeTp u
TIOMABI0 MOMEPEYHOro ceueHus 1 M2, YeNbHOe CONpPOTHBICHHE 3aBHCUT OT TeMIIepaTyphl Y
METAJIJIOB OHO pacTeT C pOCTOM TEMIIEpaTyphl, y TMOJYNPOBOJHUKOB U BOJHBIX pPAaCTBOPOB
AIIEKTPOJINTOB — YMEHBIIAETCS.

YpaBHeHuss MakcBe/sia - YpPaBHEHHs, YCTAHABIMBAIOIIME CBSA3b MEXKIAY HANPSHKEHHOCTIMHU
IIEKTPUYECKOTO0 U MAarHUTHOIO MOJIEH U paclpenesIeHUEM B IPOCTPAHCTBE IEKTPUUECKUX 3apsI0B U
TOKOB. YpaBHEHHsI MakcBesia ONMCHIBAIOT JIEKTPOMATHUTHBIE SIBICHUS B Pa3/IMYHBIX cpelax U B
BaKyyMe€. YPaBHEHMsI HE JOKa3bIBalOTCS M HE BBIBOAATCA B MAaTEMaTHMUYECKOM CMBICIE, & SIBISIOTCS
0000meHreM omnbITa. Bce 3aKkoHBI 2JIEKTpOMarHeTu3Ma €cCTh CIEACTBUSA JTHX ypaBHeHui. U3
ypaBHEHUI MakcBesula BBITEKAET CYIIECTBOBAHUE 3JIEKTPOMAarHUTHBIX BOJIH.

@eppoMarHeTU3MOM HAa3bIBa€TCSI CBOWCTBO HEKOTOPHIX BelIecTB ((eppoMarHeTUKOB) CIIOHTAHHO
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HAMarHUYUBaThCS. MarHUTHBIE MOMEHTHI aTOMOB (heppoMarHeTuka B IMpeaeiaaX MHKPOCKOMHYECKHIX
obmacteii  (IOMEHOB) CIIOHTAHHO OPHUEHTHUPYIOTCSA MapauienbHo Apyr apyry. Ilpomecc
HaMarHM4YMBaHUS MOKHO PacCMaTpUBATh KakK MPOLIECC OPUEHTAIMM MAarHUTHBIX MOMEHTOB JOMEHOB
BJIOJIb CHJIOBBIX JIMHHM MarHUTHOro mnouig. [Ipy BBIKIIFOUEHUM MarHUTHOTO MOJs (eppOMarHETHK
OCTaeTCsl HAMAarHMYEHHBIM (OCTaTOYHAsI HAMarHUYEHHOCTh). DeppoMarHeTu3M HaOII0IaeTCs TOIBKO
IpU YCJIOBHUHM, YTO TEMIIepaTypa He IPEBbIIIAeT TaK Ha3bIBaeMylo Temmeparypy (i touky) Kropu.
Campble u3BeCTHBIC ()epPOMArHETUKH — JKeJIe30, KOOAIbT U HUKEIb.

DJIeKTpeT - JUAJIEKTPUK, CIOCOOHBIA JJIUTENbHOE BpeMsl HAXOIUThCS B HAadIEKTPU30BAHHOM
COCTOSTHUM TOCJI€ CHATHS BHEIIHEr0 BO3/EWCTBUSA, BBI3BABIIETO MOJSPHU3ALUIO. DIIEKTPET CO3AAeT B
OKPY>KaIOIIIeM MPOCTPAHCTBE IEKTPOCTATUUECKOE MOJIE 33 CUET MPEABAPUTEIHHOM 3IIEKTPU3AIIUU UITH
ocTtarouHoil monsgpuzanuu. OOBIYHO SJEKTPEThl 00pa3yIOTCS MyTeM HarpeBaHus AUAJICKTPUKOB J0
TEMIIEPaTyphl, OJU3KONW K TeMIlepaType HMX IUIABJIICHHUS, W MOCIEAYIOUIETO OXJAXKICHUS B CHIHBHOM
BHEIIHEM 3JIEKTPUUYECKOM II0JIE.

JyleKTpUYeCKasi €MKOCTh  (3JIeKTPOEMKOCTb) TMPOBOAHMKA -  CKaJsdpHas  BEIUYHUHA,
XapaKTepU3yIollasi CHOCOOHOCTh MPOBOJHMKA HAKAIJIMBAaTh »JJICKTPUUYECKUN 3apsal, W paBHas
OTHOIIICHHUIO 3apsijia MPOBOJIHUKA K €ro MOTEHIUANY (B MPEANOI0KEHUH, YTO BCE APYTHe MTPOBOIHUKHU
OECKOHEYHO YyAalieHbl U YTO MOTEHIMAl OECKOHEYHO YAaJCHHOW TOYKHM MPUHSAT PaBHBIM HYIIIO).
Enununeit anekrpuueckoit eMkocTy npoBogHuka B CU sensercs 1 ®apan.

DeKTPUYecKoil MOCTOSIHHON HA3bIBACTCA pa3MEpHBIH MHOXHTETb £— 8,85-1072 Kn?/H-m? |
BXOJISAIINI B HEKOTOPBIC (POPMYJIIBI DJIEKTPOMAarHeTu3Ma (Harmpumep, B 3akoH KyioHa), 3arnucanHbie B
cucreMe equnun CU.

DJIeKTPUYECKHUIH IUIO0JIb - CUCTEMA JIBYX TOUYCYHBIN 3apsiIOB OJUHAKOBBIX MO a0COIIOTHON BEIMYUHE
U TPOTHUBOIIOJIOKHBIX IO 3HAKY, PAcHOJOKEHHBIX HAa HEKOTOPOM pACCTOSIHMM APYr OT Apyra. Ha
JTUTIONb, HAXOSIIUICS B DJIEKTPUUECKOM TOJIe, JEHCTBYET Mapa CHJ, CTPEMSIIHUXCS YCTAHOBUTH €T0
BJIOJIb CHJIOBBIX JTUHUI. MOJIeKysIbl MHOTHX BEIIECTB [0 CBOMM CBOWCTBAM IMOJA00HBI AIEKTPUIECKOMY
JTUTIOJIIO.

DJleKTpuYecKuil 3apsaa - Qu3nyeckas BETUMYMHA, XapaKTEPU3YIOIIash CBONCTBO TeN WM YaCTHUIL
BCTyIaTh B JJIEKTPOMAarHUTHOE B3aWMOJCHCTBHE M ONMpPENETSIONIas 3HAYCHUS] CUJT M DHEPTU TpH
TaKMX B3aUMOJEUCTBUSAX. OJEKTPUUYECKUM 3apsAJaM [PUIKCHIBAIOT  TOJOKUTEIbHBIM WU
oTpulatenbHbIi 3HaKk. Ennnunna 3apsina B cucreme CU — 1 Kit (kynon).

DJIeKTPUYECKMM CMellleHHMeM Ha3bIBaeTCsl BCIIOMOrarenbHasi BeKTopHas BenuunHa D=goeE (rme € —
OTHOCHUTEINIbHAS JIUAJIEKTPUYECKass TPOHUIIAEMOCTh, € - OJEKTpUYeckas TocTosiHHas, E -
HANPSDKEHHOCTh  AJIEKTPUYECKOrO TIOJIs), MpHUMEHsieMasl Ui OMHCAaHUS DIIEKTPUYECKOro TOoNs B
TIURJICKTPUKE.

DJIeKTPOABMIKYIIASI CHJIA - XapaKTePUCTUKA HCTOYHMKA OHHEPrUM B DJICKTPUUYECKON IemHu.
DIEeKTPOABMKYIIASL CHJIA U3MEPSETCS OTHOIIEHUEM PadOThl CTOPOHHUX CUJI 110 TIEPEMEIICHUIO 3apsiaa
BJIOJIb IIETIM K 3HAYEHUIO ATOTO 3apsiaa. MoxHO ckazatk, uto JJIC ecth ynenpHas paboTa CTOPOHHHX
cuit. DJ1C, KaKk ¥ MOTEHIMAaN, U3MEPSIETCS B BOJIbTaX.

DJIeKTPOAMHAMHUKA - pa3ien (U3MKH, W3Y4aloUIMil CBOWCTBA AJIEKTPOMATHUTHOTO TIONS U €ro
B3aMMOJICHCTBUE C 3apsiIaMH, CBSI3b AJIEKTPUUECKUX M MAarHUTHBIX SIBJICHHUM, 8 TAKXKE DJICKTPUUECKHUI
TOK. Pa3nmnuaroT KIacCUYeCKylo, PEISTUBUCTCKYI0 M KBAaHTOBYIO DJIEKTpoAuHAMUKH. (OCHOBOM
KJIACCUYECKOM AJIEKTPOIMHAMHUKY SIBJISTIOTCS ypaBHEHHsI MakcBera.

DJIeKTPOJMTHYECKOH JuccolHAlMeil Ha3bIBAeTCs pacmaj] MOJIEKYJ KHUCIOT, LIEJIo4Yed M coieil B
BOJHOM DPAacTBOpPE Ha MPOTHUBOIIOJIOXKHO 3apsDKEHHBIE WOHBI. [lOJOKHUTEThHBIE MOHBI HA3BIBAIOTCS
KaTMOHAMHM, OTpHUIIaTeNIbHbIe — aHWOHAaMU. [IpuunHa auccounanuu — BO3ACMCTBUE MOJSIPHBIX MOJIEKYJT
BOJIBI.

DJIEKTPOJIMTAMM HA3bIBAIOTCS BEIIECTBA (COJHU, KUCIOTHI, OCHOBAHUS), BOJHBIE PACTBOPHI KOTOPBIX
MPOBOJST AJIEKTPUYECKU TOK. MOJIEKYNBI 3JIEKTPOJIUTOB MO JIEHCTBUEM IOJSPHBIX MOJIEKYJ BOJIBI
JUCCOLMUPYIOT — PaclaJatoTcsl Ha MPOTUBOIIOIOKHO 3aPSKEHHBIE HOHBI.

DJIeKTPOMArHUTHASI MHAYKIMS - siBJIeHHE BO3HUKHOBeHUA D/]C B MPOBOJHUKE MPHU €0 ABUKECHUH B
MarHuTHOM I10JIE; WJIM MIPU U3MEHEHUH OKPY>KAIOILIEro ero MarHuTHOro nouist. [Ipu 3ToM B 3aMKHYTOM
MIPOBOSIIEM KOHTYpE, IOMEIIEHHOM B IIEpEMEHHOE MarHUTHOE T0JI€, BO3HUKAET UHIYKIIMOHHBIHI TOK.
CwMm. Taxke 3aKOH 3JIEKTPOMarHUTHOM MHIYKIUU.

DJIeKTPOMArHUTHOE B3aUMOJAECTBHE — OTO B3aWMOJICUCTBUE 3apsSHKEHHBIX TeNl. XapakTep
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AIIEKTPOMArHUTHOTO B3aMMOJICHCTBHSI 3aBUCUT OT BBIOOpA CHCTEMBI OTCUeTa. B HEKOTOpPBIX cucTemMax
OTCYeTa MAarHWTHas KOMIIOHEHTa 3JIEKTPOMAarHUTHOIO B3aUMOACHCTBUS He HaOmomaercss U
HaOJII01aeTCsl ANEKTPHUUECKOE B3aUMOJICHCTBUE, B APYTrUX, HA000POT, MACKHPYETCS IIEKTPUUECKOE, a
Ha0JIr01aeTCsl TOJIbKO MAarHUTHOE B3aUMOJIEHCTBHE.

DJIeKTPOMarHuTHOEe TMoJie - ocobas ¢opma CyIIECTBOBAHHS MaTepUH, IOCPEICTBOM KOTOPOii
OCYILECTBIIICTCSI B3aUMOJICHCTBHE MEXKAY NOKOAUIMMUCA WM JABWKYLUIUMHUCA 3JIEKTPUYECKUMHU
3apsaamH.

DJIEKTPOMarHUTHAs BOJIHA — 3TO CBOOOJHOE (OTOpBaBILIEECS OT TOKOB M 3aps0oB) NEpEeMEHHOE
anexmpomaznumuoe none. CyIIeCTBOBAHHWE 3JIEKTPOMArHUTHBIX BOJH BBITEKACT W3 YpAGHeHUl
Makcsenna. IlepeMeHHbBIE 3JIEKTPUUIECKOE U MAarHUTHOE T10JIE MOTYT OTPBIBaThCS OT MOPOIMBIIUX UX
TOKOB U 3apsiioB U, MOAJEPXKHBasl APYr Jpyra, pacHpoCTpaHITbCA B MPOCTPAHCTBE CO CKOPOCTHIO
cgeta. [ToaToMy roBOpsAT, uTO MaKcBeIT MpeAcKa3all CylIeCTBOBAaHHE SIEKTPOMAarHUTHBIX BOJH. ['epiy
HOJIYYMJI 3TU BOJIHBI 3KCIIEPUMEHTANIBHO, a [10moB nocTpous nepsblil paguonprueMHHUK.

DJIEKTPOHHAsI TeopHsi MeTaJLUIOB Obuta pa3paboraHa HemenkuMm ¢usukom J[lpyne u pasButa
rojaiAckuM ¢usukoM Jloperuom. Teopust ocHOBaHa Ha IIEpEHECEHUs IIPEACTaBIEHUN KHHETHYECKON
TEOPHH Ta30B Ha «T'a3» CBOOOIHBIX AJIEKTPOHOB B METAJIE. DIIEKTPOHHASI TEOPHS MTO3BOJIIIIA BEIBECTH
3axkonvl Oma n [ocoyna-Jlenya B MeTamnax, HO CTOJIKHYJAch C PAJOM 3aTpyAHEHUH, MPEoJoJeTh
KOTOPBIE y1aJI0OCh TOJIBKO KBAHTOBOM (30HHOL) meopuu TBEPOTO Tea.

DJIEKTPOHBI M JABIPKH — HOCUTEIM TOKA B MOJYINPOBOJHHUKAX. DJIEKTPOH, MEPEXOs U3 BaJICHTHOM
30HBI B 30HY IMPOBOIMMOCTH, OCTABIISICT B BJICHTHOW 30HE HAPYIICHHYIO BAJICHTHYIO CBSI3b, IO CBOUM
CBOWCTBaM 3KBUBAJICHTHYIO IOJIOKUTEIILHOMY 3JIEKTPUUYECKOMY 3apsy.

DJIEKTPOCTATHKA - DPa3JieN DJIEKTPOAMHAMHUKH, W3YYAIOIIMK I10JIe HEMOJBMKHBIX 3apsAIoB M HUX
B3anMoJieiictBue. OCHOBY 3JIEKTPOCTaTUKHU COCTaBIsAeT 3akoH KyroHa.

DJeKTpocTaTHUeCKass WHAYKIUS - TOABICHHE ODJIEKTPUYECKHX 3apsAlOB pPa3HOTO 3HaKa Ha
IPOTUBOIOJIOKHBIX YUaCTKaX MPOGOOHUKA WA OUDNIEKMPUKA B 9NeKMPOCMAMUIECKOM NoJe.
DJIeKTPOCTATHYECKAs 3alUTAa - 3aluTa NMPHOOPOB M 00OpPYIOBAaHMS, OCHOBAaHHAs HA TOM, 4YTO
HaNpsHKEHHOCTh 3JIEKTPOCTATUYECKOTO IM0JII BHYTPU MPOBOJHHUKA paBHA Hyt0. Poib skpaHa MoxeT
UTpaTh METAUIMYECKHH KOpIyc mnpubopa WM METauTM4ecKas CeTka C JOCTaTOYHO MEJIKUMHU
AYEUKAMMU.

DJIEKTPOCTATHYECKOE MOJIe - DJIEKTPUYECKOE I0JIe HETOABIDKHBIX AJIEKTPHUECKUX 3apsioB. DTO
YaCTHBIM Cllyyaill SJEKTPOMAarHUTHOTO TOJIA. XapaKTepUCTHKAaMM 3JIEKTPOCTATHUYECKOrO MO
SIBIISTIOTCS HANIPSDKEHHOCTD U TIOTEHITHA.

DJIeMEHTAPHBIN JJICKTPHUYECKHH 3apA0 - HaUMEHBUIMM TIOJOKUTENIBHBI WIM OTPHULIATEIbHBIN
ANEKTPUYECKUHN 3apsi/i, paBHBIN MO a0COJIOTHOMY 3HAYCHHIO 3apsly AJIEKTPOHA. 3apsij JIF0OOro Tena
WIM YacTHULbl €CTh BEJIUYMHA, KpaTHas 3JIEMEHTapHOMY 3apsny. YacTHubl ¢ JpOOHBIM 3apsIoM B
¢BOOOJHOM COCTOSIHUHM HE HAOJIIOJar0TCS.

DHeprus, 3amaceHHas B Macnumuom none Katymku, paaa W = LI%2, roe | — cuna moxa, L —
UHOYKMUBHOCMb KATYIIKH (Cp. ¢ GOPMYIION KHHETHIECKOMN dHEepTUn!).

DHeprus, 3aMaceHHas B YIEKTPHUECKOM Hojle KoHoencamopa, papaa W = CU%/2, tie U — HanpskeHne
Ha KoHzeHcaTope, C — 3J1eKTPoeMKOCTh KOHIEHCATopa.

OHeprusi ®epMu — dSHEprust 3JEKTPOHOB, 3aHMMAIONIMX INPU aOCOJIIOTHOM HYJIE TeMIIepaTyphl
BEPXHHUI YPOBEHb B 30HE MPOBOAMMOCTH METaJUIa. PacyeT moka3pIBaeT, YTO JIEKTPOHBI, HAXOISIIHECS
Ha ypoBHe Depmu, gaxke npu aOCOIOTHOM Hyse 00JalaloT OrpOMHOM KMHeTH4yeckoi sHeprueil. Ho
JBY)KEHUE DJICKTPOHOB MPHU STOM HOCUT HE TEIUIOBOW xapakrtep. [Ipr HOpMalbHBIX YCIOBHUSX BKIJIA]
TEIUIOBOTO JBM)KEHUS B OOLIYI0 KMHETHYECKYIO PHEPIUIO0 COCTaBJseT BenuuuHy He O6oiee 1 %. Cwm.
Takxe 30HHAs meopusi.

I¢pdexTom Xosna Ha3pIBACTCS BOSHUKHOBEHHE PAa3HOCTH NOMEHYUAN08 (91eKmpoosuicyujel cuivl)
MEXy MPaHsAMH HOJIYIPOBOJHUKOBON WM METAJUINYECKOM IUIACTUHKK C TOKOM NP MOMEIEHUH €€ B
maenumnuoe noie. Ippext Xoiia MpUMEHSETCs s ONpeAeIeHNs 3HaKa U KOHIIEHTPALUN HOCUTENeH
TOKA, a TAK)KE B U3MEPUTEIbHON TEXHHUKE (111 UBMEPEHHS UHOYKYUU MACHUMHOZ0 NOJIS).
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15. OCOBEHHOCTH PEAJIM3AIIMN JUCHUIIJIMHBI JIs1 UHBAJIMJIOB U JIMI C
OI'PAHUYEHHBIMH BO3MOKHOCTSAMM 310POBbAA

B cooTBeTcTBHM ¢ METOAMYECKUMHU peKoMeHmanusMu MunoopHayku PO (ytB. 8 ampens 2014 1. Ne
AK-44/058H) B Kypce npeanoaraeTcs UCIoIb30BaTh COIMAIBHO-aKTUBHBIC M pe(IeKCUBHBIE METOIbI
00y4YeHHs, TEXHOJIOTUU COIMOKYIbTYPHOU peabuintanuu odydaromuxcsi ¢ OB3 ¢ nenpio okazanus
MIOMOIIIM B YCTAHOBJICHUH MOJIHOLIEHHBIX MEKIUYHOCTHBIX OTHOIICHHUH.

OOydeHue /MLl C OrPAaHUYEHHBIMH BO3MOYKHOCTSIMM 3[0POBbS OCYLIECTBISIETCS C Y4YETOM
UH/IUBUYAJIbHBIX NCUXO(U3MUECKUX OCOOEHHOCTEH, a JUId HMHBAIMJOB TaKK€ B COOTBETCTBUHU C
WH/IMBUIYAJILHOM TPOTpaMMOii peabuinTaii HHBAIUAA.

Jisi I ¢ HApyLIeHHeM cJIyXa BO3MOXHO ITPEJOCTABICHHWE WH(POPMAIMK BHU3YaJIbHO (KpaTKHUA
KOHCIICKT JICKI_[I/II;'I, OCHOBHas1 W AOIIOJIHUTCIIIbHAA JH/ITepaTypa), Ha JICKOHUOHHBIX W IPAKTUYCCKUX
3aHATUSAX  JIOIYCKAaeTCsl NPUCYTCTBUE ACCHCTEHTa, a TaK »JKe, CypJOINEpEeBOJYUKOB U
TU(DIOCYpIOTIEPEBOTUUKOB.

OI_IeHKa 3HAHHI CTYACHTOB Ha IPAKTHUYCCKUX 3aHATUAX OCYHICCTBJIIACTCA HA OCHOBC IMHMCBbMCHHBIX
KOHCIICKTOB OTBETOB Ha BOIIPOCHI, IMCbMCHHO BBINTOJTHCHHBIX NPAKTUYCCKUX 3aI[aHI/If/'I.

Jloknan Tak e MOXeT ObITh HpPEOoCTaBlieH B MUCbMEHHOM (opme (B Buie pedepara), IpU 3TOM
TpeOOBaHUS K COJEPKAHUIO OCTAIOTCS TEMM K€, a TpeOOBaHUs K KaueCTBY M3JIOKEHMs MaTepualia
(MOHATHOCTb, KauyecTBO pe4M, B3aUMOJEHCTBHE C ayquTopued M T. J) 3aMEHSIOTCd Ha
COOTBETCTBYIOILIME TPeOOBaHUS, NMPEABABIAEMblE K MUCbMEHHBIM padoTaM (KayecTBO O(OpMIICHUS
TEKCTa U CIMCKA JIUTEPATYPhl, IPAMOTHOCTb, HAJIMUNE WJUTIOCTPALIMOHHBIX MAaTEPUAIOB U T.1.).

C y4eToM COCTOSIHHS 3IOPOBbS MPOCMOTP KHHO(GWIbMA C MOCICIYIOIIMM aHAIM30M MOXET OBITh
MPOBEJIEH JoMa (HarpuMep, MpU HeOOXOIMMOCTH JOMOTHUTENBHON 3BYKOYCHIIMBAIOIIEH ammapaTypbl
(HaymrHuk#)). B Takom ciiydae CTyIEHT TMpPEAOCTaBIsA€T MUCHbMEHHBIM aHaliU3, COOTBETCTBYIOIIUA
MPEIbSABISIEMBIM TPEOOBAHUSIM.

[TpomexyTouHast aTTecTalys AJs JUI C HApyIIEHUSIMU CIIyXa MPOBOJUTCS B MUCbMEHHOU Qopme, npu
3TOM HUCHOJB3YIOTCS 0OILIMe KPUTEpUH oLeHUBaHMA. [Ipy HEoOXOIMMOCTH, BpeMs IMOATOTOBKH Ha
3a4eTe MOXKET OBbITh YBEIMUYEHO.

Jns naunm ¢ HapyumieHHeM 3peHHsl JIONMYyCKaeTcs ayAualbHOE TMpeAoCTaBIeHHEe HH(OpMAINU
(Hampumep, ¢ UCTOJIb30BaHUEM MPOTPAMM-CUHTE3aTOPOB PEUM), a TaK K€ MCIOJIb30BAHUE HA JICKITUSIX
3BYKO3AIMCHIBAIONINX YCTPOUCTB (AMKTO(POHOB U T.a.). JlomyckaeTcsi MPUCYTCTBUE HA 3aHITHUSIX
accucTeHTa (MOMOITHUKA), OKa3bIBAIOIIETO 00YJAIONUMCs HEOOXOUMYIO TEXHHUECKYHO TTIOMOIITb.

OreHka 3HaHUN CTYJAEHTOB Ha CEMUHAPCKUX 3aHATUAX OCYIIECTBISIETCS B YCTHOM (opme (KaK OTBETHI
Ha BONPOCHL, TaK W MpakTudeckue 3ananus). [Ipm HeoOXonuMocTH aHanmu3a (QUIbMa MOXET ObITh
3aMEHEH OIMCAaHUEM CUTYallUd MEKITHHUYECKOIO B3aUMOJIEHCTBUS (HA OCHOBE OIBITA PECIIOHJIEHTA,
XyJI0’KECTBEHHOM JINTEPATYPhI U T.JI.), O3BOJISIOUIMM OLIEHUTh CTENEHb COPMUPOBAHHOCTH HABBIKOB
BJIAJICHUS] METOJaMU aHajM3a U BBIABICHHUS crelu(uku (QyHKIMOHMPOBAHUS M PA3BUTHUS TICUXHKH,
MO3BOJIIOIIMMY YYUTHIBATh BIMSIHHE ATHUUECKUX (axTopoB. [Ipu mpoBeneHUH NPOMEKYTOUHON
aTTeCTallud JJIs JIUI C HapyIIeHHWEM 3peHHUs] TECTHUPOBAHUE MOXKET OBITh 3aMEHEHO Ha YCTHOE
cobeceJ0BaHuE 110 BOIIPOCAM.

JIuna ¢ HapylmeHHsIMH ONOPHO-ABHIaTeJIbHOI0 anmapara He HYXJalTcsi B 0COOBIX (opmax
MpeocTaBleHusl y4eOHbIX MarepuasioB. OJHaKO, C yY4ETOM COCTOSIHMSI 3[I0pPOBBSl 4YacTh 3aHSTUN
MOXET OBITh peajn30oBaHa JAUCTAHIMOHHO (mpu mnomoum cetn «MHtepHer»). Tak, npu
HEBO3MOXXHOCTH TIOCEIEHHs JIEKIIMOHHOTO 3aHATHS CTYAEHT MOXET BOCIOJIb30BATHCA KpPAaTKUM
KOHCIIEKTOM JIEKLIHU.

HpI/I HCBO3MOXHOCTH IIOCCHICHUA IPAKTUYCCKOr0 3aHATHA CTYACHT MOOJDKEH IMPEAOCTaBUTH
MMHMChbMEHHBIN KOHCIIEKT OTBETOB Ha BOITPOCHI, TIMCbMCHHO BBIIIOJITHCHHOC IMPAKTUYCCKOC 3aIaHUC.

Jokmaa Tak ke MOXKET OBITh NMPEJOCTaBIICH B NMUChbMEHHOUW dopme (B Buiae pedepara), mpu 3TOM
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TpeOOBaHUSI K CONEPKAHUIO OCTAIOTCS TEMH K€, a TpeOOBaHUs K Ka4eCTBY HM3JIOKCHHS MaTepuaia
(MOHATHOCTh, Ka4yecTBO pEYM, B3aUMOJEHCTBHME C ayauTopued H T.[O.) 3aMEHAIOTCS Ha
COOTBETCTBYIOIINE TPEOOBaHUS, MPEABSBIIEMbIE K MUCHbMEHHBIM padoTam (kKadecTBO odopmiieHus
TEKCTa U CIHCKA JIMTEPATYPhl, IPAMOTHOCTh, HATMYHUE WILTIOCTPAIIMOHHBIX MAaTEPUANIOB U T.1I.).

[TpomMexyTouHas arTecTalys AJs JUL C HapyIIEHUsIMU OIIOPHO-BUTrAaTEIbHOrO anmnapaTa IpoBOAUTCS
Ha OOLIMX OCHOBaHUSX, NPU HEOOXOAMMOCTH IpOLEAypa 3adyeTa MOXKET OBbITh peanu30BaHa
JUCTAHIIMOHHO (HaIpuMep, Py IOMOIIH Nporpammsl Skype).

J71s1 3TOro MO T0rOBOPEHHOCTH C MPEMNOIaBATENIEM CTYACHT B ONPENEIEHHOE BpEMs BBIXOJUT Ha CBA3b
JUIsL TIPOBENIEHUsl NpOLEAypbl 3adyera. B Takom ciydae 3adeT chaercs B BHJE coOeceloBaHUS IO
BompocaM (CM. GOpMBI MPOBEICHUS MTPOMEKYTOUHON aTTECTAIIUU JIJIs JIUI C HAPYIICHUSMU 3PCHHS).
Bonpoc u npaktuyeckoe 3a/iaHue BRIOUPAIOTCS CaMUM ITPETofaBaTesieM.

[Ipumeuanue: DOHABI OLIEHOYHBIX CPEACTB, BKIIOYAIONIME TUIIOBBIC 33JaHUS U METOJbI OILICHKH,
KPUTEpUU OIICHUBAHUS, TO3BOJSIONIME OLICHUTh PE3yNbTaThl OCBOCHHS JAHHON AMCIMILIMHBI
obyuarouumucs ¢ OB3 moryTt Bxoauts B coctaB PII]] Ha mpaBax OTAEIBHOTO JOKYMEHTA.

[TporpamMmmy cocTaBuI:

FO.A. KopoBuH, 3aBenyromuii kadenpoit OuC®d, nokrop huznko-MareMaTHIECKUX HayK, Ipodeccop

Penensenr:

B.JI. 1lla6aoB, mnpodeccop otraencuus suepuoit ¢uszuku u texuHonorud (O), MOKTOp (GHUIUKO-
MaTeMaTH4eCKHX HayK, mpodeccop
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