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1. HEJIX U 3AJAYN OCBOEHM A JUCIIUITJIMHbI
Heap n3yyeHus JUCHUIIHHBI:

— OBJaJeHHe 0a30BBIMM 3HAaHUAMHM (DyHIAMEHTAJIbHBIX DPa3/eloB (U3UKH, HEOOXOAUMBIMU IS
OCBOCHHSA (PU3UYECKHX OCHOB B SIZICPHBIX PEAKTOPaxX U MaTepHalax;

33[[3‘11/[ U3YyYCHUHA TUCHUIIIINHBI:

— WU3yYCHHE TEOPHH IO TeMaM: MEXaHHWKa, JIEMEHTHl PEISTUBUCTCKOM MEXaHUKH, KOJCOAHUS H
BOJIHBI;

— MoJekylspHas (u3MKa M OCHOBBI TEPMOJUHAMHUKH, AJIEKTPUUYECTBA U MarHeTusMma, ONTUKU U
aTOMHOU (DU3UKH;

— pa3BUTHE HABBIKOB PEIICHUS 33724 M0 JaHHBIM TEMaM;

— OCBOGHHE MOCTAHOBKH U MPOBEACHUS (PU3NIESCKUX IKCIICPUMEHTOB;

— TIONyYeHUE MPAKTUYECKUX HABBIKOB IO 00Pa0OTKE ¥ MHTEPIPETAIIUU PE3YyIbTATOB IKCIIEPUMEHTOB
B IIPOIIECCE BBIMTOJIHEHUS 1a00paTOPHBIX PaboT;

— Dpa3BUTHE KYJIbTYPHl MBIIUICHUS (CIIOCOOHOCTH K 00OOIIEHUIO, aHaau3y, BOCIPHUSITHIO
uHpopmarun);

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

2. MECTO JUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI (1a71ee
— OIl) BAKAJIABPUATA

JucuunnmHa peanusyeTcss B paMkKax 00s3aTeNbHOM YacTW M OTHOCUTCS K €CTECTBEHHO-HAyYHOMY
MOJYJIIO.

Jis OCBOEHMS JMCIUILTUHBI HEOOXOAWMBI KOMIIETCHLIMH, C(OPMHUPOBAHHBIE B paMKax H3Yy4eHUS
CIIEAYIONMX AUCHUILIMH: «MaTeMaTH4ecKuii aHaiu3», «AHATUTHYECKas TeoMeTpus», «JIuHelHas
anredpar.

JINCIMIUTMHBL W/WIH TIPAKTHKH, JUISI KOTOPBIX OCBOCHHE IAaHHOW JUCHUIUITMHBI HEOOXOJMMO Kak
npenmecTByromiee: «O6mas Gpusuka (BOIHBI, ONTUKA U aTOMHAs (PU3UKA)».

JucuumimHa u3ydaercs Ha 2 Kypce B 3 ceMecTpe.
3. IEPEYUEHb IINTAHUPYEMBIX PE3YJBTATOB OBYYEHUS 1O AWCHUIIIMHE,

COOTHECEHHBIX C IHINTAHUPYEMBIMHA PE3YJIbTATAMU OCBOEHMUA
OBPA3OBATEJIbHOI ITPOT'PAMMBI

B pesynbrare ocBoenust OIl OakanaBpuara o0OyyarolIMHCS JOJDKEH OBJAJETh CIEAYIOIIMMU
€3yJIbTaTaMu 00y4Y€eHUs MO JUCIUILIUHE:

Koanl HaumenoBanue Kox n HaumeHoOBaHNe HHANKATOPA
KOMIIeTeH Ui KOMIIETEeHIINH JOCTHKEHUS KOMIIETeHIMH
YKE-1 Crioco0€eH UCIIO0Ib30BaTh 3-VKE-1 3HaTh: OCHOBHBIE 3aKOHBI

3HAHUS €CTECTBEHHOHAYYHBIX TUCIUIUINH, METO/IbI
€CTECTBEHHOHAYYHbIX MaTeMaTUYeCKOro aHajin3a U MOJEIMPOBAHMS,
TUCITUTIIINH, TIPUMEHSITh TEOPETHYECKOTO M KCIIEPUMEHTATHHOTO
METOJIBI MATEMATHYECKOTO HCCIIeTIOBaHUS
aHanuza u MmogenupoBanus, | Y-YKE-1 YMers: ncnosb3oBaTh MaTEMaTHUYECKHE
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TCOPCTUUCCKOTO U
OKCIICPUMCHTAJIIBHOT'O
HUCCICIOBAaHUA B
IIOCTABJICHHBIX 3agadax

METO/Ibl B TEXHUYECKUX MPHUIIOKECHUSX,
PacCUYHMTHIBATh OCHOBHBIE YHCIIOBBIE
XapaKTEPUCTUKU CIyYalHbIX BEJIMYUH, PEIIaTh
OCHOBHBIE 33J]Ja4l MAaTEMAaTHYECKOH CTaTHCTHKH;
peniaTh TUMOBBIE PACUETHBIC 3a/1a4U

B-VYKE-1 Bnagets: MeTomaMu MaTEMaTHYECKOT'O
aHaJIn3a U MOJCIMPOBAHNUS;, METOJJAMHU PEIICHUS
3a/1a4y aHAJIM3a U pacueTa XapaKTEPUCTHK
(UBHYECKUX CHCTEM, OCHOBHBIMU IIPHEMaMU
00pabOTKHN AKCIIEPUMEHTAIBHBIX TAHHBIX,
METOJIaMH padOThI C IPUKIAIHBIMU
MIPOrpaMMHBIMH TIPOTYKTaMU

OIIK-1

Crioco0¢H UCIIOJIb30BaTh
0a30BbIE 3HAHUA
€CTECTBEHHOHAYYHBIX
JUCLMIUIMH B
npodeccnoHaTbHOMI
JESATEIbHOCTH, IPUMEHSTh
METO/IbI MATEMATHYECKOTO
aHaJIM3a U MOJICTUPOBAHUS,
TEOPETUIECKOTO U
AKCIIEPUMEHTAIBLHOTO
HCCIIEI0BAHUS

3-OI1K-1 3HaTh: 6a30BLIE 3aKOHEI
€CTECTBEHHOHAYYHBIX TUCIUIUINH, OCHOBHBIC
MaTeMaTHYECKUE 3aKOHBI; OCHOBHbBIC (PU3UYECKUE
SIBJICHH S, TIPOIIECCHI, 3aKOHBI U TPAHUIIBI UX
MPUMEHUMOCTH; CYIIIHOCTh OCHOBHBIX
XHMHYECKHX 3aKOHOB U SIBJICHUI; METOIbI
MaTeMaTUYeCKOro MOJICITUPOBAHMS,
TEOPETHYECKOTO M IKCIIEPUMEHTAITBHOTO
HCCIICAOBAHUS

V-OIIK-1 YMmeTh: BHIABIATE
€CTECTBEHHOHAYYHYIO CYIITHOCTh MPOOIIeM,
BO3HHMKAIOIIHX B X0J1¢ Mpo(ecCHOHaTbHON
JIeATETLHOCTH, MPUBJICKATh JJI UX PEIICHUS
COOTBETCTBYIOIIUN (PU3UKO-MaTeMaTHUECKHMA
arrapar

B-OIIK-1 Bnagets: MaTeMaTU4YE€CKUM amnapaTom
JUTs1 pa3paboOTKK MOJIENEH MpOIecCOB U SIBIICHUH,
pEIICHUS TPAKTUYECKUX 3a]1a4

PO eCCUOHAIIBHON JIEATEIHHOCTH; HABBIKAMU
MCIIOJIb30BaHUsI OCHOBHBIX 00IIEe(U3NIECKUX
3aKOHOB ¥ MPUHIIUIIOB

4. BOCHIUTATEJBHBIN MOTEHIUAJ TUCIIUILIUHBI

TPYA0BO€ BOCIUTAHHE

rJ1yOOKOT0 TOHUMaHUS
COLIMAIBHON pOJIH

npodeccuu, MO3UTUBHON | 00IIenpoheCCHOHATBHOTO MOYJIS JUIS:
Y aKTUBHOM YCTaHOBKH
Ha [IEHHOCTH M30paHHOM | OTHOLIEHHsI K Mpodeccur HHKEeHepa

Hanpasaenusi/nenu 3agauu BOCIUTAHUSA Bocnurare/ibHbI NOTeHIHAT
BOCIIUTAHUS (kon) AMCLHUILINH
HNuTennexryajabHoe - popmupoBanue Hcnonb30BaHne BOCOUTATEIBLHOTO
BOCIIUTaAHHE KYJIBTYPbl YMCTBEHHOTO | OTEHIMAJIA JUCHUIUIIVH
Tpyna (B11) T'YMaHUTAPHOI'0, €CTECTBEHHOHAYYHOTO,
o0mienpodeccHoHaIbHOTO U
npoeccnoHaTbHOTO MOAYJIS IS
(hopMHUpPOBaHUS KYJIbTYPbl YMCTBEHHOTO
TpyZa MOCPEICTBOM BOBJICUECHHUSI
CTY/ICHTOB B y4eOHBbIE
HCCIIeIOBATENbCKUE 3a/IaHuUs, KypCOBbIE
paboThI U Ip.
IIpodeccnonanbHoe 1 - popMupoBanue 1. Vcnionp30BaHrE BOCIUTATEIBHOTO

nOoTCHIMala JUCIHHUITIIINH
€CTCCTBECHHOHAYYHOT'O U

- (opMHUPOBAHUS TO3UTHBHOTO




CHEUAIILHOCTH,
OTBETCTBEHHOT'O
OTHOILICHHUS K
npodeccuoHanbHOM
JeATEeTbHOCTH, TPYAY
(B14)

(KOHCTPYKTOpPA, TEXHOJIOTa), TOHUMaHUS
€e COIMaIbHOIN 3HAYMMOCTH U POJIU B
o0ImiecTBe, CTpeMIICHUS CIIE0BATh
HOpMaM PO ECCUOHATLHON ITUKU
MOCPENICTBOM KOHTEKCTHOT'O O0y4YCHHUS,
pelIeHsI TPaKTHKO-OPHUEHTUPOBAHHBIX
CUTYallMOHHBIX 33]a4;

- (hopMupoOBaHUS YCTOHYMBOTO HHTEPECA
K Mpo(heCCHOHAILHON JAEATEIbHOCTH,
CIIOCOOHOCTH KPUTHYECKH,
CaMOCTOSITENTbHO MBICIIUTh, IOHUMATh
3HaYMUMOCTbh MTPOPECCHU TIOCPEICTBOM
OCO3HAaHHOTO BHIOOPA TEMATUKU
IIPOCKTOB, BHIITOJIHEHHUS TIPOCKTOB C
MOCIIEAYIOMIEH TyOIHIHOMI
Ipe3eHTAIMeH Pe3yJIbTaTOB, B TOM YHCIIE
000CHOBaHHEM UX COIMAIBLHON U
NPaKTUYECKON 3HAYUMOCTH;

- (hopMHpOBaHHS HABBIKOB KOMaH/IHOM
paboThI, B TOM YHUCIIC peaTn3aiuu
Pa3IMYHBIX TPOEKTHBIX pose (Juaep,
UCIIOJIHUTEIIb, AaHAJIMTHUK U TIP.)
MIOCPEJICTBOM BBITIOJTHEHUSI COBMECTHBIX
IPOCKTOB.

2. Ucnonp30BaHuEe BOCIUTATEIBHOTO
NOTEHIMAIA JUCIUTUIAHBI
«DKOHOMHYECKHE U TIPABOBBIC OCHOBBI
MEIUIIUHCKON JIeATEIIBHOCTI Y,
«OKOHOMHYECKHE U TIPABOBBIC OCHOBBI
po(heCCUOHATTLHON e TSIILHOCTHY,
«YnpaBieHue, OpraHu3arvs u
TUTAHWPOBAHUE MTPOU3BOJICTBAY U JIP.
TUTS:

- (hopMupoBaHUS HABBIKOB CUCTEMHOTO
BUJICHUS POJIM ¥ 3HAYMMOCTH
BBIOpaHHOM Mpodeccuu B CoLUaIbHO-
HSKOHOMHYECKUX OTHOILEHUIX uepes3
KOHTEKCTHOE 00yUueHue

5. OFBEM JMUCHUIIVIMHBI B BAYETHBIX EJMHUILIAX C YKASAHUEM KOJIMYECTBA
AKAJEMUYECKHUX YACOB, BBIJAEJEHHBIX HA KOHTAKTHYIO PABOTY

OBYYAIOIIUXCA C HNPEINOJABATEJIEM

(II0 BHIAM 3AHSATHH) U HA

CAMOCTOATEJBHYIO PABOTY OBYYAIOIIIUXCSA

Bup patorsl

KoanuecTBO 4acoB Ha BUJI
padoThI O ceMecTpaM:

KonTakTHas padora o0y4yaommxcs ¢ npenojgasaresiem

AynuTOpHBIE 3aHATHS (6ce20) 96
B Tom umcrne:
JleKyuu 32
npaKkmuyecKue 3aHsmusl 32
(u3 Hux 6 popme npaxkmuueckolu n0O20MOBKU)
J1a60pamopHvle 3aHAMUsL 32




(u3 Hux 6 popme npaxmuyeckoil n0OO20MoGKL)

HpOMe)KyTO‘IHaﬂ aTrecranus

B ToM umncie:

9K3aMeH 54
CamocrosiTesibHas padoTa 00y4aOIIMXCs
CamocTosiTe/IbHAs1 padoTa o0yyaumxcs (ecezo) 66
Bcero (uachbi): 216
Bcero (3aueTHble eIMHMILIBI): 6

6. COAEP) KAHUE JUCIHUIIJINHBI, CTPYKTYPUPOBAHHOE 110 TEMAM (PA3JIEJIAM)
C YKA3AHHUEM OTBEAEHHOI'O HA HUX KOJIMYECTBA AKAJEMHYECKHUX YACOB
W BUJ0OB YUEBHBIX 3AHATHUI

6.1. Pazoenst Oucyuniunsl u mpyooemMKoCmsd HO 6UOAM YUEOHBIX 3aHAMUIL (8 AKADEMUYECKUX UACAX)

Heneas| Ne HaumenoBanue pa3jaesia /TeMbl I CHUATIIAHbBI Buabi yueOHoii padoThI
n/n
Jlex | IIp | JIa6 1:;; COP
1-4 |1. |DaekTpuyecTBO 12 (12 | 12 | - | 20
1 1.1.|TTone HEMOABMXXHBIX 3apsiJIOB B BAKyyMe 2 2 2 - S
2 1.2.|ITosre HEMOABMKHBIX 3aPSJIOB B IUAJICKTPHUKE 2 2 2 - S
3 |1.3.|lIpoBoIHMKH B 3IEKTPUIECKOM II0JIE 4 14 14| -1]5
4 |1.4.|DHeprus 31eKTPUYECKOro MOJs 4 |4 | 4| - |5
5-16 |2. |MarHerusm 20120 | 20 | - | 46
5,6 |2.1.|TTosie MOCTOSHHOTO TOKA B BAKYYME 2 12| 2| -1]25
7  |2.2.|MarHuTHOE 10JIE B BEIIECTBE 2 2 2 - 5
8,9 [2.3.|IlepeMeHHOE >IEKTPOMATHUTHOE T10JIE 2 |2 2] -1686
10,11 |2.4.|DnexTprueckue KoneOaHus 2 12|12 )| -1]686
12 |2.5.|IlepemMeHHBIN TOK 2 2 2 - 6
13,14 |2.6.|/IBmkeHue 3apsHKSHHBIX YACTHIL B DJIEKTPUUYECKHX H 2 2 2 i 6
MArHUTHBIX MOJISIX
15 |2.7.|DnekTpuueckuii TOK B METAUIaX M MOTYIIPOBOIHUKAX 4 14 14| -1686
16 |2.8.|DmexTpuueckuii TOK B razax 4 | 4 | 4 - 6
Hroro 3a 3 cemectp: 32 132 |32 | - | 66
Bceero: 32 132 (32| - | 66

Ilpum.: Jlex — nexyuu, Ilp — npaxmuyeckue 3anamus / cemunapul, Jlab — nabopamopnule 3anHAmMUs,
Bneayo — eneayoumopnasn konmakmuasn paboma, CPO — camocmosmenvuas paboma obyyaiowuxcs,
111 — npaxmuyeckas no02omosKa.

6.2. Cooeprrcanue oucyuniunsl, CHpyKmypuposantoe no pazoeaam (memam)

Jlexyuonnwiu Kypc

Henens HaunmeHoBanue
Ne |(pasznena /Tembl Coaep:xanue
AUCUMILTUHBI
1-4 |1. |DaeKkTpHUYECTBO




1.1.

Tlone HemOABMIKHEIX
3apsJIOB B BAKyyMe€

Onexrpuueckuii 3apsa. CBONWCTBA IIEKTPUUECKUX 3aPSAI0B.
3akoH coxpaHeHus 3apsana. Touyeunslil 3apsa. 3akoH KyoHa.

1.2.

Tlose HETTOABUIKHBIX
3apsJIOB B IUAJICKTPUKE

DnekTpuyeckoe nojie. HanpspkeHHOCTh 3JIEKTPUYECKOTO
nosig. Cuna, IefCTBYIONIAs Ha 3apsi/i B AJIEKTPUYECKOM I10JIE.
[TpunHIMN Cynepno3uiuu mnojen.

1.3.

[IpoBogHMKY B
AIEKTPUUYECKOM T10JIe

IToTok BekTOpa HanpskeHHOCTH. Teopema ['aycca s
BEKTOpa HaIpsHKeHHOCTH. OObeMHast, TOBEPXHOCTHAS U
JMHEWHas MI0THOCTHU 3apsanoB. [loe 3apskeHHbIX
UWIMHIPUYECKUX U c(pepruiuecKrX MOBEPXHOCTEH, 1MoJie
OJIHOM U ABYX IUTOocKOocTeN. [lone 3apskeHHOro mapa.
JluBepreHius BeKTopa HanpsbkeHHocTH. Teopema [Maycca
JUISL BEKTOpA HANPSHKCHHOCTH B U depeHmaibsaoi popme.

14.

OHeprus
AIIEKTPUIECKOTO TTOJIS

[MorennmansHoe nose cuit. Llupkymsius BekTopa
HaMPsDKEHHOCTH AJIEKTpUYecKoro mosst. Teopema
UPKYJISIAN BEKTOPA HANPsSHKEHHOCTU. PoTOp BekTopa
HanpspkeHHocTH. uddepennunansaas GopMyaupoBKa
noTeHanbHoro nosst. [lorenmman. Cesi3zb MEKIY
MTOTCHIIMAJIOM U BEKTOPOM HAINPsHKEHHOCTH.
DKBUNOTEHIIUATbHBIE TOBEPXHOCTH.

5-16

Maruneruzm

5,6

2.1.

Tloste HOCTOSIHHOTO TOKAa
B BaKyyMe

B3aumonerictBue TokoB. MaruutHoe nojie CBoiicTBa
MarHuTHOTO noJiss. MaruutHas unaykius. Cuia Jlopenna.
[IpuHuuMn cyneprno3uiMm MarHUTHBIX MOJIEH.

2.2.

MarsuTHoe noJje B
BCIICCTBC

3akon buo-Caapa. Teopema ["aycca s BekTopa
MarHUTHON UHIYKIUU. /[uBepreHius BeKTopa MarHUTHOM
naaykun. [Tone npsmoro toka. [lone B ieHTpe 1 Ha ocu
KpyroBoro Toka. Teopema 0 HIMPKYJIAIHUUA BEKTOPa
MarHuTHON uHAykuuu. [lone conenounna u Topousa. 3akoH
Awmrnepa. KoHTYp ¢ TOKOM B OJJHOPOJIHOM U HEOJAHOPOAHOM
MarouTHOM IIOJIC: BpaIlIaTCJIBHBII\/JI MOMCHT, OHCpPIus:ia, CHujia,
JIeMCTBYIONIAs HA KOHTYP B HEOAHOPOJAHOM MarHUTHOM
nosie. PaboTa rpu nepemMenieHn KOHTYpa ¢ TOKOM B
MarHuTHOM IOJIE.

8,9

2.3.

IIepemenHoe
JJIEKTPOMAarHUTHOE IOJIE

Marseruku. Toku IPOBOJIMMOCTH U TOKM HaMarHUYEHUs
(monekynspHble TokH). Hamaranuennocts. [Tosne B
MarHeTukax. TeopeMa o HUPKYJISLUA BEKTOPA
HaMarHM4eHHoCTU. HanpsyKeHHOCTh MarHUTHOTO TTOJI.
TeopeMa 0 HUPKYJIALMY BEKTOPA HANPSKEHHOCTH.
MaruuTtHas BOCIPUMMYHMBOCTb. MarHuTHas NpOHUIIAEMOCTb.
VYcnoBrs BO3HUKHOBEHHUSI 00BEMHBIX TOKOB HAMarHUYEHUSI.
VYcoBus Ha TpaHUIE pa3jeia ABYX MarHETHKOB.

10,11

2.4.

DNEeKTpUYECKHe
Kose0aHus

Mar»uTtHsle cBOMCTBA BelllecTBAa. MarHuTOMEXaHUYECKUE
siBeHUs. [ 'npomarauTHOe oTHOLIEHHEe. ONbIT DUHIITENHA U
ne-Xaaca. OnsIT bapHTTa.

12

2.5.

[TepemenHbIl TOK

MarauTHbIE MOMEHTHI aTOMOB U MoJiekyJl. OnbIT lITepHa n
I'epnaxa.

13,14

2.6.

I[BI/I)KCHI/IC 3apsSKCHHBIX
YaCTHIl B DJICKTPUICCKUX
1 MarouMTHBIX ITOJIAX

Hua-, napa- u peppomarneruxu. [Ipupoga nuamaruerusma u
napamarHetusMa. @eppomaraernsm. OcHOBHas KpUBast
HaMarHuyeHusi. MarHuTHoe HacblleHue. [ ucrepesuc.
OcraroyHoe HamarHn4yeHue. KospuutusHas cuna.
Maruurtoctpukuus. [Ipupona peppomarueruzma. Touka
Kropu. AHTH()EppOMarHeTusm.




15  |2.7.|DnexTpudeckuii TOK B SBnenue snexkTpoMarHuTHOM UHAYKIMU. OneiT Dapazes.
MeTauIax U IIpasuno Jlenna. O1C nanykuuu. [loTokocuennenue
T10JTYTIPOBO/IHUKAX (TOJTHBIN MarHUTHBINA MOTOK).

16  |2.8.|2mekrpuueckuii Tok B |/IBICHHE CAMOMHIYKIMH. MHIyKTHBHOCTD. HIyKTHBHOCTD
razax conenonpga. IC camonnnykuuu. BzanmMHasi HHIyKIIHSI.

B3anMHast ”HIYKTHBHOCTB. Teopema B3aUMHOCTH.
IIpaxmuueckue/cemunapckue 3aHamus
Henens HaunmeHoBaHue
Ne |pa3gesia /Tembl Conep:xkanue
AUCHUILINHBI

1-8 |[1. |DaexkTpuyecTBO

1,2 |1.1.|TTone Henomuskupx | DVICKTPUYECKHH 3apsizi. CBOWCTBA 3JICKTPHYCCKUX 3aPs/IOB.
3apsIIOB B BAKyyMe 3aKoH coxpaHeHus 3apana. Todeunsii 3apsaa. 3akoH KymoHa.

34 [1.2.|TTone HenompmwkHpx | D’IEKTpHUIECcKOE noste. HanpspkeHHOCTh 3ICKTPUYECKOTO HOJIS.
3apsI/IOB B Cuna, neficTByoIas Ha 3apsiji B 3JIEKTPUUECKOM I10JI€.
JIMDIICKTPUKE [TpyHIMI CynepnO3ULUH MTOJIEH.

5,6 |1.3.|IIpoBoaHuku B ITotok BekTOpa HanpskeHHOCTH. Teopema I'aycca uist BekTopa
JIEKTPHYECKOM mojie | HAIPSDKCHHOCTH. OObemHast, TOBEPXHOCTHAS U JIMHEHHAS

IUIOTHOCTH 3apsAaoB. ITose 3apskeHHBIX HUIMHIPUYECKUX U
c(hepruyecKkux MOBEPXHOCTEM, T10JI€ OJHOM U JABYX IJIOCKOCTEH.
ITone 3apsxeHHoro 1mapa. JlusepreHuus BekTopa
HanpspkeHHocTH. Teopema ["aycca nist BekTopa
HaIPSHKEHHOCTH B Au(depeHInaabHoi hopMme.

7,8 |1.4.|3neprus ITorenunanpHOE noJie cuil. LIupKyssius Bekropa

3JIEKTPHYECKOrO oJisi |HAIPSHKCHHOCTH SIEKTPUIECcKoro mojist. Teopema HUpKyIALuu
BEKTOPA HAIIPSLKEHHOCTH. POTOp BEKTOpa HANPSyKEHHOCTH.
Juddepennmansaas GopMyIHpPOBKA MOTSHIUAILHOTO OIS,
[Torenunan. CBsA3b MEXAY NOTEHIUAIOM U BEKTOPOM
HANPsDKEHHOCTH. DKBUIOTEHIIMAJIbHBIE TOBEPXHOCTH.
9-16 |2. |MarHeTu3m
9,10 |2.1.|TTone mocTostuHOrO BsanmoneiictBue TokoB. MarautHoe none CBoicTBa
TOKa B BAKYyMe MarHuTHOro nojs. MaruutHast ungykuus. Cua Jlopenua.
[TpyHIMI CynIepnO3UIIMY MarHUTHBIX ITOJIEH.
11,12 |2.2.|MarauTHOE Mojie B 3akoH buo-Casapa. Teopema ["aycca 11 BekTopa MarHUTHOM
BEIECTBE WHAYKIMU. J[MBEpreHysi BEKTOpa MArHUTHOW MHAYKLIHH.
[Tone mpsimoro Toka. [1one B eHTpe U Ha OCH KPYTrOBOr'O TOKA.
Teopema o HUPKYISAIMK BEKTOpAa MarHUTHOM HHAYKIMH. [Tose
cojieHou1a ¥ Topousa. 3akoH Amiiepa. KonTyp ¢ Tokom B
OJIHOPOJAHOM ¥ HEOAHOPOJHOM MarHUTHOM IIOJIE:
BpallaTeJIbHbIA MOMEHT, YJHEPTUs, CUJa, NEHCTBYIOIIAsl HA
KOHTYp B HEOJHOPOJHOM MarHuTHoM noje. Pabota npu
NepeMenIeHIH KOHTYpa C TOKOM B MarHUTHOM TIOJIE.
13,14 (2.3.|[lepemennoe Marneruku. ToKM IPOBOJIMMOCTH U TOKM HAMarHMYEHUs
3IIEKTPOMATHHTHOE (MonexynapHble Tokn). Hamaranyennocts. Ilone B
oje Marserukax. Teopema o IMPKYJIALIMUA BEKTOpA
HaMarHu4eHHocTu. Hanps»KeHHOCTh MarHUTHOTO TIOJISL.
Teopema 0 HUPKYJIAUN BEKTOpA HANPSYKEHHOCTU. MarHuTHas
BOCIPUUMYHMBOCTb. MaruuTHasi IpOHUIIAEMOCTh. Y CJIOBHS
BO3HUKHOBEHUS! 00bEMHBIX TOKOB HAMarHMUeHMs. Y CIIOBHS Ha
rpaHuLe pa3/iesia IByX MarHeTHKOB.




15,16 |2.4.|dnexrpudeckue SIBnenue >neKTpoMarHuTHOM HHAYKIMK. OneiT Papanes.
KOJIeGaHMs ITpaBuno Jlenna. 9/1C nnaykuuu. [ToTokocuennenue (MoJIHbINA
MarHUTHBIN MOTOK).

Jlabopamopnvie 3ansamus

Henensi|Ne |HaumeHoBaHue pas3aeia /TeMbl JAUCHUIIIITHHBI Conepmanne

1. |DaexkTpuuecTBO

1.1.|ITosie HEMOABMKHBIX 3apPsJIOB B BAKyyMe

1.2.|TTone HEMOABMKHBIX 3apSJIOB B IMAJICKTPUKE

1.3.|IIpoBOAHMKY B 3JIEKTPUUECKOM OJIE

1.4.|DHeprust 3IeKTPUUIECKOTO MOJIS

2. |Marnerusm

2.1.|TTone moCTOSSHHOTO TOKA B BAKYyMe

2.2.|MardauTHoe 1oJjie B BEIIECTBE

2.3.|IlepeMeHHOE IEKTPOMArHUTHOE TOJIE

2.4.|Dnektpudeckue KonebaHus

2.5.|ITepemeHHBIN TOK

2.6. HBI/I)KGHI/IC 3aAPSPKCHHBIX YaCTHIL B OJICKTPUUCCKUX M MAI'HUTHBIX ITOJIAX

2.7. 9H€KTpI/I‘leCKI/Iﬁ TOK B MCTAJJIaX U IMOJIYIIPOBOJHUKAX

2.8.|DnexTpuieckuii TOK B ra3ax

7. IEPEYEHb YYEBHO-METOAUYECKOI'O OBECIHHEYEHUA JJIA
CAMOCTOATEJBHOU PABOTHI OBYYAIOIUXCA 11O JUCHUITJIMHE

1. Typouu A.®. MeTtoaudeckue yka3zaHUsl K BBITIOJHEHHIO J1a00paTOpHBIX paboT 1mo kypey «Oomas
busuka». — O6HuHCK: TATD, 1999.

2. 3nopoBuesa I'.I'., Mapkun A.Il., Macrepos B.C. JlaboparopHblil npakTukyMm 1o Kypcy «Oomas
duzukay, paznen «nexkrpuyectBoy. — O6HuHCcK: UATD, 2005.

3. I'ypouu A.®. JlabopaTopHbIN PaKkTUKYM 10 Kypcy «O0mas Gpusnkay, paznen «IEKTPUIECTBO U
Mardgetusm». — M.: HUSIY MU®U, 2014.

8. ®OHJ OLEHOYHBIX CPEJACTB JUId TPOBEJEHUSA TEKVIIEA W
MPOMEKYTOUYHOI ATTECTALIMY OBYYAIOIIMXCS MO JUCIHUATIIMHE

8.1. Céa3zv mesncoy hopmupyemvimu Komnemenyuamu u opmamu KOHmMPOIA UX 0C60EHUA

Ne | KonTposupyembie NuaukaTop 10CTHKEHHSA HaumeHoBaHuUe 01IeHOYHOTO
n/m | pasaesl (TeMbI) KOMITETEHIIUH CpeACTBa TEKYIUeHl u
AUCHMITHHBI NMPOMEKYTOYHOMH aTTeCTALUM
Texyuiasi arrecramusi, 3 ceMecTp
1. | DaexkrpuuecTtBo 3-OIIK-1, V-OIIK-1, B-OIIK-1 | KomnokBuym
3-YKE-1, Y-YKE-1, B-YKE-1
2. | Marherusm 3-OIlK-1, YV-OIIK-1, B-OIIK-1 | KonTponbHas paboTa
3-YKE-1, Y-YKE-1, B-YKE-1
IIpoMe:kyTOUHasi aTTEeCTAIUs, 3 CEMeCTP
DK3aMeH 3-OI1K-1, Y-OIIK-1, B-OIIK-1 | Dx3aMeHaIlMOHHBINA OUJIET
3-YKE-1, Y-YKE-1, B-YKE-1

8.2. Tunoevie KonmpoibHble 3a0AHUA UNU UHBLE MAMEPUAITbL, HE0DX00UMbLE 011 OUEHKU 3HAHUIL,
YMEHUIl U HABBIKOG, XaAPAKMEPUYIOUAUX IMANBL YOPMUPOBAHUA KOMNEMEHYUTL



@OoHJ OLIEHOYHBIX CPEJCTB MO AUCHUIUIMHE OOECHeyMBaeT MPOBEPKY OCBOCHUS IJIAHUPYEMBIX
pe3ynbTaToB 00ydeHHs! (KOMIETEHIIMH W MX MHAWKATOPOB) MOCPEICTBOM MEPOINPUSTUN TEKyllel u
IIPOMEXYTOUHOM aTTECTALIUU 110 TUCLUIUIMHE.

O1eHOYHBIE cpe€acTBa IMMpUBEACHEI B HpI/IJ'IO}KeHI/II/I ((CDOH,I[ OLICHOYHBIX CPEACTB».

8.3. Memoouueckue mamepuanvt, onpeoensaruiue NpPoueoypvl OUCHUBAHUA 3HAHUN, YMEHUIL,
Ha6bIKO6 U (u1u) onvima OeAmMeaAbHOCMU, XaAPAKMEPUIYIOWUX Imanvl Gopmuposanus
KomnemeHnyui

Hrorosas arrécTanus 1o JUCHUILINHE SABJIACTCA NMHTCTPAaJIbHBIM IIOKa3aTCJIEM Ka4€CTBa TCOPETUUCCKUX
U OPAKTHYCCKUX 3HAHWI U HaBBIKOB 06y11a}0m1/1xc;1 o AMCHUIINIMHE M CKJIaAbIBACTCA M3 OICHOK,
IMOJIYYCHHBIX B XO/I€ TeKyIueﬁ n HpOMe}I(YTOQHOﬁ aTTcCTallu.

Texymas aTTecTalys B CEMECTPE MPOBOUTCS C LEIbI0 00SCTICUCHUSI CBOCBPEMEHHOM 00paTHOU CBSI3H,
JUTSL KOPPEKIUK 00y4YeHHsI, aKTUBHU3AIMH CAMOCTOSATEIbHON pabOThl 00y4YarOIINXCS.

HpOMe)KYTO‘-IHaH arrecranusd HnpcAHasHa4YCHa JJId 00BEKTUBHOTO MOATBCPKACHUA W OUCHHUBAHUA
JAOCTUTHYTBIX PE3YyJIbTATOB 06yLICHI/I$I II0CJIC 3aBCPUICHUA U3YUYCHUSA JUCIUITIINHEBIL.

Texyias aTTecTanus OCyIlEeCTBISETCS /IBa pa3a B CEMECTP:

e koHTposbHas Touka Ne 1 (KT Ne 1) — BbicTaBisieTcss B 3JIEKTPOHHYIO BEAOMOCTb HE IO3/HEe 8
Helenu ydeOHOro cemectpa. Bkitouaer B ce0si OLIGHKY MEPOIPHITHN TEKYIIETO KOHTPOJIS
ayJUTOPHOM M caMOCTOATENbHOM paboThl oOywaromierocss 1O paszjaenam/TemMaMm  ydeOHOU
JTUCHUILTMHEI ¢ 1 o 8 Hepenmo yd4eOHOro cemecTpa.

e koHTposbHas Touka Ne 2 (KT Ne 2) — BbIcTaBisieTcss B 2JIEKTPOHHYIO BEIOMOCTh HE Mo3jHee 16
Heslenu ydeOHoro cemecrpa. Briroyaer B ce0si OLEHKY MEPONPUITHH TEKYLIEro KOHTPOJIS
ayJUTOPHOM ¥ CAMOCTOSTEIILHOM pPabOThl O0OydJarImerocs I0 pa3jeiiaM/TeMaM Y4eOHOM
TUCIUILIMHEL ¢ 9 110 16 Heneno yueOHOro cemectpa.

Pe3ynbrathl Tekyiied U MPOMEKYTOUHOW aTTECTAIlMU MOJBOISATCS MO IIKaie OaTbHO-PEUTHHTOBON
CHUCTEMBI.

JTan peiTUMHIOBOM cHUCTeMBbI / Henenn Bbana
O1eHOYHOE CPeCTBO Murunyn™ Makcinym

Texyuiasi aTrecramusi 1-16 36 60
KonTpoJsbHasi Touka Ne 1 7-8 18 30
Konnoxeuym 8 18 30
KonTposbHasi Touka Ne 2 15-16 18 30
Konmponvnasa paboma 16 18 30
IIpomexyToyHas aTTeCTALMSA - 24 40
DK3aMeH -

OK3ameHayuoHHblll Ourem - 24 40
HUTOI'O no nucuuniinne 60 100

* MuHUMaTbHOE KOJUYECTBO 0aUIOB 32 OLIEHOYHOE CPEACTBO — ATO KOJIMYECTBO OaNJIOB, HAOpaHHOE
oOydJarmuMcsi, TpPH KOTOPOM OIIEHOYHOE CPEACTBO 3aCUUTHIBACTCSA, B TMPOTHBHOM CIydyae
06yqa}0mm‘/'1cs[ JAOJDKECH JIMKBUIUPOBATH MOSABHUBIIYIOCA aKaACMHUYCCKYIO 3aJOJPKCHHOCTDH I10 TeKyH_IeI\/’I
WM TIPOMEXYTOYHOH arTecTanui. MUHUMaTbHOE KOIMYECTBO OAJIOB 3a TEKYIIYIO aTTeCTalltIo, B T.4U.
OTJICIIbHOE OIICHOYHOE CPEJICTBO B €€ COCTaBe, M MPOMEKYTOUHYIO aTTeCTaluio coctaBiseT 60% ot
COOTBETCTBYIOIIUX MaKCUMAIBbHBIX OAJIOB.

CTyneHT cunTaeTcsl aTTeCTOBAaHHBIM 110 pa3Jieny, 3a4eTy WU 3K3aMeHYy, €ClIi OH HaOpai He meHee 60%
OT MaKCHUMaJbHOTO Oaia, MpeayCMOTPEHHOTo paboydeil mporpaMMoi.

CryneHT MOXXeT OBITh aTTeCTOBaH MO IUCIHMIUIMHE, €CIIM OH aTTeCTOBAH IO KaXIOMYy pasJelny,
3a4eTy/3K3aMeHy M €ro CyMMapHBbIi 06aju1 cocTaBiisieT He MeHee 60.



Onpeoenenue donycoe u wimpaghos

Bonycel: moouipurenbHble OaIbl CTYIEHT MOXKET MOIYYUTh K CBOEMY PEHTHHTY B KOHIIE CEMECTpa 3a
NPUCYTCTBUE HA JIGKLUUAX, NMPAKTHUECKUX M JIAOOPATOPHBIX 3aHATHAX W AKTUBHYIO M DPETYISAPHYIO
paboTy Ha 3aHATHUSX.

Bonyc (mpemuanbhbie 0ayuibl) HE MOXET HpPEBbIIATh 5 0ayuioB, BMecTe ¢ OamjgamMu 3a TEKYIIYIO
aTTecTanuio — He 6osee 60 6ayI0B 3a ceMecTp.

8.4. Illkana oyenku 00pazosamenbHbIX 00CMUINCCHUTL

WToroBas arrecranus o JUCHMILIMHE oleHuBaeTcs o 100-0amipHON 1IKane U MpeACTaBIseT CyMMY
0as10B, 3apabOTaHHBIX CTYJEHTOM IpHU BBIINOJIHEHNUHU 33JaHUN B paMKax TEKYIIEW U IPOMEXYTOUHON
aTTecTaluu

Cymma Ouyenka no Ouenka | Tpebosanus K ypoeHio oceoenus yueoHoul
oannos 4-x bannvHoll WiKane ECTS OUCUUNIUHDL

OrneHka «OTJIIMYHO» BBICTABIISIETCS CTYIEHTY,
€CJIM OH ITYOOKO U IPOYHO YCBOMII
IIPOrpaMMHBIN MaTEpHUAJl, UCYEPIIBIBAIOLLIE,
[IOCJIEIOBATEIbHO, YETKO U JIOTUYECKU

90-100 5- «omauyHoy/ «3a4umeHo A N
CTPOMHO €ro MU3Jaraer, yMeeT TECHO
YBSI3bIBATH TEOPHIO C MIPAKTHUKOM, HCIIOJIB3YET
B OTBETE MaTepHa MOHOTpadUICCKOM
JIUTEPATyphI

85-89 B O1eHKa «XOPOIIO» BBICTABIISIETCS CTYACHTY,

€CJIM OH TBEPJIO 3HACT MATEPUaIl, TPAMOTHO H
4 - «xopoutoy/

0 CYILIECTBY M3JIaraeT ero, He JIOMycKast
«3a4meHo» .
75-84 C CYIIIECTBEHHBIX HETOYHOCTEH B OTBETE HA
BOIIPOC

70-74

65-69 D OneHka «yI0BIETBOPUTEIBHO» BBICTABIISIETCS
CTYJEHTY, €CJIi OH UMEET 3HaHUs TOJIbKO
OCHOBHOT'O MaTepuaja, HO He YCBOMII €r0
JIeTaJiel, TOMyCKAeT HETOYHOCTH,
HE/I0CTaTOYHO NpaBUIIbHbIE (POPMYITUPOBKH,
HapyILIEHUs JIOTHYECKON
MIOCJIE0BATENBHOCTH B U3JI0KEHUH
IPOrpaMMHOT0 MaTepHasa

3-
«V00871eMEOPUMenbHOY/
60-64 «3aUmeHo» E

OrneHka «HeyIOBIETBOPUTEIHLHOY
BBICTABIIICTCS CTYJCHTY, KOTOPBINA HE 3HACT
3HAYUTENBHOM YacTH MPOTrPaMMHOTO

2- MaTepuaia, JOIyCKaeT CYICCTBCHHBIE

0-59 «HEYO0BIIeMBOPUMENLHO Y/ F ommnOku. Kak npaBuio, oreHka

«He 3aUmeHo» «HEYJIOBJICTBOPUTEIIEHOY CTAaBUTCS
CTyJI€HTaM, KOTOpPbIE He MOTYT MPOJIOJKUTh
00ydeHue 6e3 JOMOTHUTEIBHBIX 3aHATHH 110
COOTBETCTBYIOIIEH AUCIUILTHHE

9. IEPEYEHD QCHOBHOFI U JOHNOJHUTEJBHOH YYEBHOHM JIUTEPATYPHI,
HEOBXOJIUMOM JJIs1 OCBOEHUS JUCHUAILINHBI

@) OCHOGHaA yYeOHnasn numepamypa:
10



1. Hponos U.E. 3agaun no obuieir pusuxe. — M.: "Jlaboparopus 3nanmii" (panee "BITHOM.
JlabGopatopust 3nanuii"), 2010-2014. (69 k3. , OBC Jlans, http://e.lanbook.com/).

2. Hponos U.E. Dnekrpomarnerusm. OcHOBHBIE 3akoHBI. — M.: "Jlaboparopust 3Hanuit" (panee
"BMUHOM. JIa6opatopus 3Hanuit"), 2012-2013. (50 3k3., OBC Jlans, http://e.lanbook.com/).

3. CagenbeB U.B. Kypc obmieit pusuku. B 3-x 1. T.2. DnekTpuuecTBo U MarHeTu3M. BoiHBL
Onrtuka. — M.: Jlans, 2011. (9 3x3.,9bC Jlans, http://e.lanbook.com/).

4. CagenbeB N.B. Kypc obmeli ¢puzuku. B 5-u t1. Tom 2. DnekTpuuecTBO U MarHeTusm. — M.:
Jlanb, 2011. (OBC Jlans, http://e.lanbook.com/).

0) OononHumenvHan yueonan 1umepamypa:

S. CusyxuH [I.B. O6umwii kypc ¢usuku. Tom 3. DnexrpudectBo. — M.: @usmaraur, 2009. (ObC
Jlans, http://e.lanbook.com/).
6. CagenbeB U.B. Kypc o6mieit ¢pusuku. Kaura 3. — M.: ACT, 2003 (200 3k3.).

10. MIEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJEKOMMYHUKAIITMOHHOM
CETH «MHTEPHET» (JAJIEE - CETb «MHTEPHET»), HEOBXOIHUMBIX JIJS
OCBOEHMUSA JUCIIAITJIMHBI

1. DnekTpoHHO-OMONnoTeuHast  cucrema  Ib0OKS.ru  [Dnekrponnsiii  pecypc] — URL:
http://ibooks.ru/.

2. DOnekTpoHHO-OMOnuoTeunass  cucreMa «Jlaub»  [OnexktponHslii  pecypc] —  URL:
http://e.lanbook.com/http://ibooks.ru/.

3. O6pazoBarenbHas wiathopma «tOpaiit»y [Dnexkrponnsiii pecype] — URL: http://www.biblio-
online.ru/http://ibooks.ru/.

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

5. OnekTpoHHas OubnuoreuHas cuctema «KoHCynbTaHT CTyAeHTa» [DNEeKTpOHHBIA pecypc| —
URL.: http://www.studentlibrary.ruhttp://ibooks.ru/.

6. LenTp nupopmannoHHO-61OIMOTEYHOTrO o0ecneueHus yueOHo-HayuHoU nestenbHoctd HUSAY

MU®DU [Dnexrponnsiii pecype] — URL: http://library.mephi.ru. http://ibooks.ru/.

11. METOJIMYECKHUE VKA3AHMS JUJISI OBYYAIOIIUXCS IO OCBOEHMIO
T CHUTIIMHBI

Bun yueOHbIX Opranu3zanus 1eATeIbHOCTH CTYJEHTa
3aHATUU
Jlexnmsa Hanmucanne koHcmekra JEKIUH: KpaTKo, CXEMaTU4YHO, II0CIEI0BATEIBHO

(uKcUpoBaTh OCHOBHBIE IOJOXEHHS, BBIBOJABI, (OPMYIUPOBKH, 000OILEHUS;
IIOMEYaTh BaXKHBIE MBICIIM, BBIIEISTH KIIIOUEBBIE CIIOBA, TepMuUHBL I[IpoBepka
TEPMHUHOB, MOHATHH C MOMOIIBIO AHUMKIONEANM, CIOBAapeH, CIIPAaBOYHHKOB C
BBINUCHIBAHUEM TOJKOBaHMHA B TeTpaab. OOO3HAYMTH BOINPOCHl, TEPMUHBI,
MaTepuai, KOTOPbIN BbI3BIBAET TPYAHOCTH, IOMETUTH U MONBITATHCS HAUTH OTBET
B peKOMeHAyeMol auTeparype. Ecian camocTosTenbHO He yaaeTcs pa3o0parhkest
B MaTepuaie, Heo0X0auMO ChOpPMYIUPOBATH BOMPOC U 33JaTh MPENOJaBATEIIO
Ha KOHCYJIbTALIMH, HA IPAKTUYECKOM 3aHITHH.

[IpakTuueckue [IpopaboTka paboueit mporpaMMel, yaensis 0co00e BHUMaHUE LENSIM U 3a/1a4am,
3aHATUS CTPYKTYpPE M COJAEPXKAHUIO JUCUUIIMHBIL. KOHCIEKTUpPOBaHME HMCTOYHHKOB.
Pabota ¢ KoHCTIEKTOM JIEKLIU, TOJTOTOBKA OTBETOB K KOHTPOJIBLHBIM BOIIPOCaM,
MPOCMOTP pEKOMEHAYyeMOi muTeparypbl. PemieHue pacueTHo-rpaduuecKux
3aJjaHui, pEIICHNE 3a7a4 M0 AJITOPUTMY H JIp.

KOHTpOJ’IBHaH 3HAaKOMCTBO C OCHOBHOH H JIOIIOJTHUTEIbHOMN nHTepaTypoﬁ, BKJIrO4as
pa60Ta CIIPAaBOYHBIC HU3JaHUA, 3apy6e>1<HHe HCTOYHHUKH, KOHCIICKT OCHOBHBIX
HOHO)KCHHﬁ, TCPMHHOB, CBCI[GHPIIZ, Tpe6y101unxc;1 JJId  3allOMUMHAaHuA H
SIBJISTFOIIMIXCSI OCHOBOIIOJIATAIONTNMHI B 9TOH TeMe.

KOJ]J'IOKBI/IYM Pabora ¢ KoHCITEKTOM HCKHHﬁ, MOATOTOBKA OTBCTOB K KOHTPOJIbHBIM BOIIPOCAM.

11


http://ibooks.ru/
http://e.lanbook.com/
http://e.lanbook.com/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://ibooks.ru/
http://kuperbook.biblioclub.ru/
http://kuperbook.biblioclub.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://library.mephi.ru/
http://ibooks.ru/

[TonroroBka k [Ipu moaroroBke K 5K3aMeHy (3adeTy) HEOO0XOAWMO OPHEHTHUPOBAThCA Ha
9K3aMEHY KOHCIIEKTBHI JICKIMH, PEKOMEHIyEMYIO JIUTEPaTypy.

12. MEPEYEHb HWH®OPMAIIMOHHBIX TEXHOJIOTHMA, HCHOJb3YEMBIX IIPU
OCYHIECTBJIEHUMN OBPA3OBATEJIBHOI'O HNPOLECCA IO JUCIMUIIJIMHE,
BKJUIIOYASA NEPEYEHD ITPOI'PAMMHOI'O OBECIIEYEHUA 1 THOOPMALIMOHHDbIX
CITPABOYHbIX CUCTEM (TP HEOBXOJINMOCTHN)

Hcnonp3oBanre MHGOPMAITMOHHBIX TEXHOJIOTHH MPHU OCYIIECTBICHUH 00pa30BaTEIbHOIO IIpolecca 1o
JUCLHUIIMHE OCYILECTBISAECTCS B COOTBETCTBUM C yTBEpkJIeHHbIM [lonoxkeHuem 00 DIEKTPOHHOM
nHpopmanmoHHo-00pa3oBaTenbHOM cpeae MATD HUAY MUODUN.

OneKkTpoHHas cuctema ympaBieHus oOydenuem (LMS) wucnons3yercss s peanusanuu
00pa30BaTeNIbHBIX IPOrpaMM IIPU OYHOM, TUCTAHIIMOHHOM U CMEIIEHHOM pexxuMe o0ydenus. Cucrema
peau3yeT cIeAyIoIue OCHOBHBIC (DYHKIUU:

1) Co3aHue ¥ yrpaBiieHUE KIIACCaMH,

2) Co3aHue Kypcos,

3) Opranu3anus 3alicH yJaiuxcs Ha Kype,

4) [TpenocraBnenue nocTymna K yueOHbIM MaTepuanam JUisl y4aruxcs,

5) [TyOnukarus 3aqaHuil J1s1 Y4€HUKOB,

6) Orenka 3ajaHuil y9anmxcsi, MPOBEICHNE TECTOB M OTCIICKUBAHUE TIporpecca 00yICHNS,
7) Opranu3anus B3auMOJICHCTBUSL y4aCTHUKOB 00pa30BaTEIbHOTO MPOIIECCa.

Cucrema HHTCIpUPYETCA C OOMNOJHUTCIBbHBIMU CCPBUCAMU, O6€CHC‘-H/IB3.IOH_II/IMI/I BO3MOXKXHOCTb
UCIIOJIb30BaHUs TaKuX (YHKIMH Kak pabouuii KajaeHAapb, BHUACO CBsI3b, MHOTOINOJB30BATEIBCKOEC
PECAAKTUPOBAHUC NOKYMCHTOB, CO3JaHUC q)OpM OIMPOCHUKOB, MHTCPAKTHBHAA AOCKA IJIA PUCOBAHUA.
ABTOpH3aLsl OJIB30BATEICH B CHCTEME OCYILIECTBISICTCS HOCPEICTBOM KOPIIOPATHBHBIX AKKAYHTOB,
NPUBS3aHHBIX K JIOMEHY oiate.ru.

12.1. Ilepeuens ungopmayuoHHbIX MEXHOIOZUIL

[Ipu ocymecTBieHUH 00pa30BATENBHOIO IMpoliecca IO JUCIUIUIMHE HCIONB3YIOTCA ClIEAYIoIIne
nH(pOpPMAIITMOHHBIE TEXHOJIOTHH:

— NOPOBEACHUE JEKIMN U MPAKTUYECKUX 3aHIATUI C UCIIOJIB30BAHUEM CIIANI-TIPE3CHTAU;

— HCIOJb30BAHHE KOMIIBIOTEPHOTO TECTUPOBAHMS;

— OpraHm3aliys B3auMOJICHCTBUS C O0YUAIOIIUMHUCS TOCPEICTBOM dJIeKTpoHHOM moutsl u DMOC.

12.2. Ilepeuensv npocpammnozo obecneuenus

— PepaxTop npesenranuit Microsoft PowerPoint;
— bpay3zepsr: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.
— JlokanpHas KOMIIBIOTCPHAs CE€Th U riao0apHas CeTh I/IHTepHeT.

12.3. llepeuens unghopmayuonnwvix cnpagoyHvbx cucmem

JlocTyn K 3J€KTPOHHBIM OMOIMOTEYHBIM pecypcaM M 3JEeKTpOoHHOM OubnmnoreuHoi cucreme (OBC)
OCYIIECTBIISIETCS TOCPEACTBOM CIIEUATIBHBIX Pa3zesioB Ha ouinaibHoM caiite UATO HUAY MUDU.
ObecnieueH J0OCTYH K AJIEKTPOHHBIM Kartamoram Oubmuorexkn MATD HUAY MUDU, a Taxxke

ANEeKTpOHHBIM oOpa3oBarenbHbiM pecypcam (OMOC), chopMHUpOBaHHBIM Ha OCHOBAHHMU MPSIMBIX

JIOTOBOPOB € TMpaBooOiafaTeNIMU y4eOHOH M y4eOHO-METOJUUECKOW JHUTepaTyphl, METOJUYECKHUX

OCOOHI:

1) WNudopmannonnsie pecypcel Cetn Koucynbrant Ilmoc, www.consultant.ru (uHpopMarius
HOPMAaTUBHO-TIPAaBOBOTO  XapakTepa Ha OCHOBE COBPEMEHHBIX KOMIIBIOTEPHBIX U
TEJIEKOMMYHHUKAIIHOHHBIX TEXHOJIOTH);

2) DNeKTpOHHO-ONOIMOTeUHAS cucremMa HUAY MUDU,
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM=F&I21DBN=BOOK&Z
211D=&P21DBN=BOOK;
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3) OBbC «M3narennctBa Jlanby, https://e.lanbook.com/;

4) OnekTpoHHO-O0nbmoreunas cucrema BOOK.ru, www.book.ru;

5) ba3bl nanHbIX «OnekTpoHHO-0nbmmoTeyHas cucreMma elibrary» (OBC elibrary);

6) bazosas Bepcus DbC IPRbooks, www.iprbooks.ru;

7) ba3el qanHBIX «neKTpoHHAs OubaroTeka Texundeckoro BY3a» www.studentlibrary.ru;

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

http://ibooks.ru/home.php?routine=bookshelf .
9) OnekTpoHHO-O0ubmoreunas cucrema « 9bC FOPAUT», http://urait.ru/.

13. OIMMCAHUE MATEPHAJBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM I
OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOUHECCA ITIO JUCHUIIJIMHE

1. AynuTopHbIi pOoHA HHCTUTYTA
2. Yyebnas madoparopus "DIEKTPUIECTBO U MarHETU3M"
3. bubnuoteunslit poHa HHCTUTYTA

14. UHBIE CBEJJEHUA U (MJIN) MATEPUAJIbBI

14.1. Ilepeuenv o00pazoeamenvHbIX MEXHONO2UN, UCHOIL3YEMBIX HPU  OCYULECHIGIEHUU
o0pazoeamenvHo2o npoyecca no OUCYUNTIUHE

Ha nexuusix ¥ ceMHMHapax MOCTOSIHHO MCIIOJIb3YIOTCS CIEYIOIUE MHTEPAKTUBHbBIE METO/Ibl O0yUeHUS:
JUCITYT, TPYIIIOBas AUCKYCCHs, 1€0aThl, MO3TOBOM IITYpM, IPOOIEMHASI U HHTEPAKTUBHAS JIEKLIUU.

14.2. @opmul opeanuzayuu camocmoamensvHol padomosl odyuarOuwuxca (memol, 6blHOCUMbBLE ONA
CAMOCMOAMENbHO20 U3YYEHUA; GONPOCHL O/l  CAMOKOHMPONA; MUNOGble 3A0aHUA  0]1A
camonpogepku)

1. MaFHI/ITHOG I10JIC CO34aHO ,Z[ByMSI HapaJIJIeJ'IBHLIMI/I JJIMHHBIMHA HpOBO,Z[HI/IKaMI/I C TOKaMHu |1 Hu |2,
PaCTONIOKEHHBIMUA TEPIICHANKYISPHO IIOCKOCTH 4eprexa. Ecmu 11 = 2l2, To BekTOp WMHAYKIIUU
pei%y}'IBTI/IpYIOIHCFO I10JId B TOUKEC A HanpaBneH

® 2 ®

L 2 S L

2. Ha PUCYHKE I/I306pa>KeHLI CCUYCHU IBYX MapaJlJICIbHBIX Hp&IMOJIHHGP'IHbIX JJIMHHBIX IPOBOAHWKOB

C TIPOTHBOTIONIOXHO HANpaBIeHHBIMA TokKamu, npudeM |1 = 2lp. MHIyKIuUsS pe3ylibTUPYIOIIEro
MAarduTHOT'O I10JIA paBHA HYJIIO B TOYKE MHTCpBajia

I, | I,

a b e o

3. Ha pucyHnke n300pa)eHbl CEUEHUsI YEThIpEX MapauIeNIbHBIX MPSIMOIMHEHHBIX
JUIMHHBIX IIPOBOJHMKOB, pAacIlOJIOKEHHbIX B BEpIUMHAX KBaapara. [lng Bcex
IIPUBEJCHHBIX CIIy4acB yKa3aTb HAIPaBJICHHWE BEKTOpAa MArHWTHOM WHIYKIWU B
PE3YIBTUPYIOLLETO MArHUTHOT'O MOJISI B TOUKE 4, PACIIOJIOKEHHOM B LIEHTPE KBaIpara.

4. JIBa KpYroBbIX BHUTKA pPAacHoOJIO)KEHbl BO B3aMMHO MEPIEHIUKYISIPHBIX
IJIOCKOCTSIX TaK, YTO WX IEHTPHI COBMamaroT. WMHAyKIus MarHUTHOrO mois, 7
co3gaBaeMoro MajbiM BUTKOM B Touke O paHa 0.2 Tin. Haiith wHaykuio €|
PEe3YABTUPYIOIIETO MATHUTHOTO MOJISI B TOM TOUKE.

s

[N}
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5. /1Ba 3apsanma (1 ¥ (2 ABWXKYTCS NapajulebHO IPYyr JIpPYry Ha v 7
paccTosHUM I Apyr OT JApyra. YKaszaThb HaIllpaBJICHHME MarHUTHOMN ],, . {‘
COCTaBJIAIOLICH CHIIBI, JCHCTBYIOLIEH HAa BTOPOM 3apsii CO CTOPOHBI @ ‘4—?—3
TIEPBOTO 3apsa. r

6. /IBe onMHAKOBBIE PAIMOMAYTHI, YIAJICHHBIE APYT OT apyra Ha pacctosuue d =400 m, paboraioT
cuadazHo Ha vactore v=15MI. B kakux HampaBieHusx OynyT HaOIIOJaTbCd MaKCUMYMBI
n3nyyeHus?

7. Cua ToKa B IIPOBOJSAIIEM KPYTOBOM KOHTYpE ¢ MHAYKTUBHOCTHIO 0.1 I'H 3aBUCHUT OT BpeMeHU
o 3akony | = 2 + 0.3t A. Haiitu abcomotryto Benmmuuny 3/[C caMOUHTYKIIUH.

8. UeMy paBHA HAIPSKEHHOCTH 3JIEKTPUUECKOTO T0JIs E. COOOIIAIONIETO IIEKTPOHY YCKOPEHHUE
2
a=9.8m/c”.

9. 38.p$[)KeHHaH qacCTula, BJICTCBIIAsA B  IIOCTOAHHOC OAHOPOJHOC MArHuTHOC  IIOJIC
NEPHNCHAUKYIIAPHO CHJIOBBIM JIMHUAM, JABHKCTCA B HCM IIO yCTaHOBHBHIGﬁCﬂ TPACKTOPUH. B
HeKOTOpBIﬁ MOMCHT MHAYKLUS TI0JIA HAYHUHACT YBCIIMYUBATBLCH. B pe3yiibTaTe MOAYJIb CKOPOCTHU
HaCTHUIIbI

10. OueHUTD OTHOILIEHUE YIEKTPUYECKON U MArHUTHOM cunl F, / F,, aelcTByOmMUX HA 3apsij B II0JIE
BoJIHBI. CKOpOCTH 3apsna v c.

11. Yactuna, uMeromas 3apsax (U Maccy m, ABIKETCS B OJHOPOJHOM MAarHUTHOM I10JI€
UHIYKIMA B . CKOpPOCTh YacTHIBI V HepreHauKyasipHa B . Haiiti pagmyc okpyxnoctn R, mo
KOTOPOU JBMKETCS YaCTULA B PEIIATUBUCTCKOM CIIyYae.

14.3. Kpamkuii mepmunonocuueckuil cnoeaps

Bextopom YmoBa-IloliHTHHIa Ha3bIBaeTCs BEKTOP P INIOTHOCTH MOTOKA 3JIEKTPOMAarHUTHON SHEPTHH,
IIEPEHOCUMON 3JIEKTPOMArHUTHONM BOJIHOW. MOyl 3TOTO BEKTOpa paBeH JHEPIUH, IEPEHOCUMOM
BOJIHOM B OJIHY CEKyHIy 4epe3 IUIomanky | M% pacronokeHHYIO MeprleHIUKYIIPHO HAMpaBIEHHIO
pacnpocTpaHeHus BoyiHbl. Hampasiien BekTop P B cTOpOHY pacrpocTpaHeHUs! BOJIHBI.
BuxpesBbie 2JIeKTPpHYECKHE TOKH - UHAYKIIMOHHBIE TOKHY, BOZHUKAIOIUE B CIUIOIIHBIX IPOBOJHUKAX,
HaXOJSAIIMXCS B IEPEMEHHOM MarHUTHOM moiie. MlHoraa ¢ HumMu OOproTcsl 11l YMEHbIIEHUS TOTEPh
(HampuMep, CepACYHUKH TPaHC(HOPMATOPOB HAOMPAIOT U3 OTJENbHBIX IJIACTUH), @ UHOT/1a UCTIONIBb3YIOT
B METATYPrUM U MAIIMHOCTPOCHUH (MHIAYKIIMOHHBIE MEYM JUIs IJIAaBKM METaJIOB, 3aKajJKW CTallH,
CBapKH U TIp.).
l'anbBaHMYECKUIl IJIEMEHT - MCTOYHUK 3JIEKTPUYECKOIO TOKA, KOTOPBIM IPHU pPa3psiie BBIACISET
JNEKTPUYECKYIO DHEPIUI0 3a CUET NPOTEKAHUS DJIEKTPOXMMHYECKUX peakuui. IIpuHiun nencrsus
raJlbBaHUYECKOI'O0 D3JEMEHTAa OCHOBAaH Ha SBJIICHMM B3aMMOJICHCTBHUS METAUIa C JJIEKTPOJIUTOM,
IPUBOJALIEM Y BO3HMKHOBEHHUIO B 3aMKHYTOM LIENM 3J1€KTpUuecKoro Toka. J/[C rajbpBaHMUECKOTO
JJIEMEHTA 3aBUCUT OT MaTepraia 3JI€KTPOJOB U COCTAaBA MIEKTPOJINATA.
JlnaMarHeTu3MOM Ha3bIBACTCA CBOMCTBO BEIECTB (JIUAMarHeTUKOB) HAMAarHUYMBATHCS HaBCTPEUY
CUJIOBBIM JIMHUSM JIEUCTBYIOIIETO HA HETO BHEITHET0 MarHUTHOTO 1oJid. C TOYKU 3peHHsI FIEKTPOHHON
14



TEOPHH JHAMAarHeTU3M OOBACHSAETCS 3aKOHOM JJIEKTPOMArHUTHOM MHAYKLIMH M TpaBwioM JleHma.
JluamMarHeTuku — ciabOMarHUTHBIE BemlecTBa. /lMamMarHeTM3M — yHHBEpCaJIbHOE CBOMICTBO BCEX
BEIIIECTB, O/IHAKO B PsiJI€ CIIy4aeB OHO MEPEKPBIBAETCs 0oJiee CHIIBHBIM apa- U (heppoMarHeTu3MoM.
JM31eKTpUK - BELIECTBO, O0JIAAAONIEe HU3KOW YIENbHOM 3JEKTPUYECKOH MPOBOAMMOCTHIO.
W neanbHbIi TUAIEKTPUK BOOOIIE HE TPOBOJMT TOK, €0 MPOBOJMMOCTH paBHa HyI0. K quanexTpukam
OTHOCSTCS IIbE303JIEKTPUKH, CETHETONIEKTPUKH, JIEKTPETHI U AP.

Moasipuzanus P (351ekTpudecKuii TUMOIBHBI MOMEHT €IUHUIBI 00beMa) MPSMO MPOMOPIHOHAIBHA
HaIPSHKEHHOCTH dJiekTprudeckoro nosst E: P = keoE. KoaddunmeHT nmpornopiimoHaibHOCTH K U €CTh
JUBJIEKTPUYECKas BOCIPUMMUYUBOCTD. 3/1€Ch €0 — AJIEKTPUUECKasl TIOCTOSTHHAS.

JlmajiekTpuyeckass NPOHHIIAEMOCTb € INOKa3blBAE€T, BO CKOJIBKO pa3  HaIPSHDKEHHOCTb
3JIEKTPOCTATUYECKOIO I0JI€ B JUAJIEKTPUKE MEHbLIE, 4eM B BakyyMme. JlJi1 XapakTepUCTUKU MOJA B
JIURJIEKTPUKE BBOAT BCIIOMOTaTENbHYIO BEIMUNHY — AIeKTpudeckoe cmenienue: D = goeE.
JloMeHaMH  Ha3bIBAlOT O0JIACTM  CHOHTaHHOM  (CaMOIIPOM3BOJIBHOW) HAMAarHMYEHHOCTH B
deppomarnetuke. Pazmeps! nomenoB nopsaka 1 MkM. Cm. Takxke OeppomMarueTism

Jlyroii Ha3bpIBaeTCs pa3psj B raze, IPOUCXOIALINNA TPU aTMOC()EPHOM JAABICHUU U COTPOBOXKIAOIIIUNACS
OueHb BBICOKOH TemriepaTypoil. Ilpu 3ToM HanpsikeHue Ha anekTponax cocrasisger 30-40 B, a Tok —
JEeCATKM Wi cOTHU amiep. OJIHO M3 BaKHEHIIMX NPUMEHEHUH Oyru — AyroBas CBapka U pe3Ka
METaJIJIOB.

3akoH AMniepa ycTaHaBJIMBAeT CBSA3b CUJIbI, IEHCTBYIOIIEH HAa IPOBOJAHUK C TOKOM B MarHUTHOM I10JI€,
¢ cwiIoit Toka W uHAyKIMer marautHoro nojs: dF = IBdI sina, rae | — cuna toka, B — ungykius
marauTHOro moisi, dl — mimHa snmemeHTapHOro yuactka npoBoaHuka. Hampasnenue Bektopa dF
OIPEEIIAETCS C OMOILBIO NTPaBUIIa JIEBOU PYKH.

3akon buo-Caapa-Jlanuiaca no3BoJisieT pacCUMTaTh HANPs>KEHHOCTh MArHUTHOTO 1OJISL TOKa JIF0O00H
KoH(HUTypaluu TyTeM uMHTerpuposanus Beipaxenus: dH = I[dl, r]/4nr®, rne dH — HanpsxeHHOCTH
MarHUTHOTO MOJIs, CO37aBaeMoro 3neMenToM Toka dl, r — paanyc-BeKTop, MPOBEACHHBIH OT JIEMEHTa
TOKa B TOUYKY, B KOTOPOIl paCCUUTHIBAETCS HANIPSKEHHOCTH TOJIS.

3akon KyJoHa - OCHOBHOWM 3aKOH 3JIEKTPOCTATUKH, BBIPAKAIOLUMI 3aBUCUMOCTh  CHIIBI
B3aMMOJICHCTBHS JIByX HEMOABIKHBIX TOYEUYHBIX 3apsAOB OT pACCTOSHHUS MeXay HuMH. JIBa
HEMOJABIKHBIX ~TOYEUHBIX 3apsijia  B3aUMOJEHWCTBYIOT C CWJIOM HpsSAMO HPONOPLUOHATIBHON
IIPOM3BEICHUIO BEJIMYUH ATHUX 3apsiIoB U OOpAaTHO MPONOPLMOHAIBHON KBaJpaTy PacCTOSHUSA MEXIY
HUMHM U 3aBUCSIIEH OT IUAJIEKTPUYECKON NMPOHUIAEMOCTH CpPEbl, B KOTOPOW HaXOJIATCS 3apsiibl
(Kymom, 1785). 3akon Kymona moATBepimaeTcsi ONBITOM BILIOTH A0 paccTosHuil mopsaka 1071° m
(pa3mepsl sapa aToma).

3akon /I:koyns-JleHna mo3BosisieT HalWTH KOJIMYECTBO TEIUIOTHI, BBIAEISIONIEECS B IPOBOJAHUKE IPU
NPOTEKAHUU 3JIEKTPHUUECKOr0 TOKA: KOJIMYECTBO TEIJIOTHI MPSAMO MPOMOPLUOHAIBHO KBAApaTy CHIIbI
TOKa, COPOTUBJICHHUIO MPOBOJIHUKA U BPEMEHH NTPOTEKAHUS TOKA.

3akon OMa ais yyacTKa Lenu CBS3bIBa€T CWIIy TOKAa C PA3HOCTHIO MOTEHLMANIOB Ha KOHIAX
NPOBOJIHUKA U COMPOTHUBIICHHEM npoBoaHuKa: | = (1 — ¢2)/R. 3akon OmMa i 3aMKHYTO# (IIOJTHOI)
ICTTH CBSI3BIBACT JJICKTPOBIDKYIYIO CHIIy HCTOYHHKA C MOJHBIM comnpoTuieHueM renu: | = E/(Ry +
Ro). 3aecs Ry 1 Ro — COOTBETCTBEHHO COMPOTHUBIICHHE HArpy3Kd M BHYTPEHHEE COMPOTHUBIICHUE
UCTOYHUKA.

3aKOH, CBSI3BIBAIOIIMM LHUPKYJIALHMIO BEKTOpa HANPSDKEHHOCTHM MAarHUTHOTO TOJSL C  TOKOM,
OXBaTBHIBAEMbIM KOHTYPOM MHTErpupoBaHusA. B 0000IIEeHHOM BHJIE€ 3aKOH MOJHOTO TOKa BXOJHUT B
CHUCTEMY ypaBHEHMI Makcaeinia.

3aKoH COXpaHEeHMs 3JIeKTPUYECKOro 3apsaa - GU3NYECKUH 3aKOH, B COOTBETCTBUHU C KOTOPHIM B
3aMKHYTOM cCHCTEME€ B3aUMOJICHCTBYIOIIUX TeJ ajredpanyeckas cyMMa JJIEKTPUYECKUX 3apsiioB
(TTOJTHBIN ANIEKTPUYECKHM 3apsi/l) OCTAETCSl HEM3MEHHOW NPU BCEX B3aUMOJICHCTBUSX.

3akoH 2uiekTpoMarHuTHOM HWHAYKHMH - JJC UWHAYKOMH B 3aMKHYTOM KOHType MpsIMO
IIPONOPLMOHAIEHA CKOPOCTH M3MEHEHUS MAarHUTHOTO IOTOKAa 4Yepe3 MOBEPXHOCTh, OIPAaHUYEHHYIO
KOHTYPOM. OJIEKTPOHHBIH MEXaHU3M 3aKOHA 3JIEKTPOMArHWTHOM WHAYKIIMHU COCTOUT B TOM, YTO
NIEPEMEHHOE MarHUTHOE I10JI€ TOPOXKAAET (MHAYLUPYET) BUXPEBOE MIEKTPUUECKOE NOJIE C 3aAMKHYTBIMU
cunoBbiMH JUHUSAMH. OTKpbIT ®Dapaneem (1831). B 0000meHHOM BUIE 3aKOH BXOJUT B CHUCTEMY
ypaBHeHul Makcseua.

3oHHas TeopHsi TBepAOro Tejla — KBAHTOBAas TEOpUsS DSHEPreTUYECKOTO CIIEKTpa 3JIEKTPOHOB B
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kpuctaye. CorlacHO 30HHOM TEOPUM 3TOT CIHEKTP COCTOMT H3 YEPEeayHOIIMXCS 30H (I10JIOC)
Pa3pELIEHHBIX U 3alIPELCHHBIX SHEPIHid. 30HHAs TEOPUS XOPOIIO OOBACHSET Pl ABJICHUH, B YACTHOCTH
pa3HbI MEXaHU3M DJIEKTPOIIPOBOJHOCTH METAIIJIOB, JUJIEKTPUKOB U MOTYIIPOBOAHHUKOB.
NHAYKTHBHOCTB - (U3MUYECKas BEIMUYMHA, XapaKTEPU3YIOLIas CBSI3b MEXIY CKOPOCTBIO M3MEHEHUS
TOKa B IIPOBOJHHUKE (KaTyuike) W Bo3HMKarouied npu 3tom OJIC camomuaykuuu. VHIyKTUBHOCTH
IPOBOJHMKA (KaTyILKH) 3aBUCUT OT €ro pasMepoB M (OPMbI, YHCIIa BUTKOB, a TaKKe OT Marepuasa
MarHutonpoBoja. Enununei unayktusnoctu B CU sBnsiercs 1 I'enpu.

NHAYKIHOHHBIN TOK - DJICKTPUYECKUN TOK, BO3HUKAIOIIUN B 3aMKHYTOM IIPOBOJSILEM KOHTYpE IpU
WU3MEHEHUHU II0OTOKa MarHUTHOM MHYKIIMH, IPOHU3BIBAIOILEIO ATOT KOHTYp. Bennunna u HanrpaBiieHue
MHAYKIIMOHHOTO TOKA OIPENEISAIOTCS 3aKOHOM 3JIEKTPOMAarHUTHON MHIYKIMU U 3aKOHOM OMa.
NHayknusi MAarHUTHO nosss B — BekTopHas BennuuHa, U3MepsieMas OTHOILIEHHEM MaKCHMMaJIbHOI'O
BpAILAIOLEr0 MOMEHTA, JCHCTBYIOIIErO Ha HEOOJBIION KOHTYp C TOKOM B MAarHUTHOM IIOJIE K
MarHUTHOMY MOMEHTY 3TOro KoHTypa. Hanpasnenue Bekropa B coBnazaer ¢ HanpasieHreM HOpMalu
K KOHTYPY B COCTOSIHUU PaBHOBECHSI.

HMcToyHMK TOKA - UCTOYHUK AIIEKTPUYECKOW DHEPrHMHM, B KOTOPOM JEHCTBYIOT CTOPOHHHUE CHIIBL,
pa3fensoIue dIeKTpUIecKue 3apaapl. ICTOUHHMK TOKa XapaKTepU3yeTcs 3JIEKTPOABUKYIIEH CHUIION 1
BHYTPEHHUM CONpPOTUBICHUEM. VCTOUYHMKaMM TOKa SBJISIIOTCS TaJlbBaHUYECKHE DJIEMEHTHI,
AKKyMYJIATOPbI, MALIMHBI IOCTOSIHHOTO TOKA U JIp.

Kuaccnuyeckas 3JIeKTpOAMHAMHUKA - Pa3/iel IEKTPOAMHAMUKY, PACCMAaTPUBAIOLINI N3MEHSIOIIEECs
WJIM CTAllMOHAPHOE 3JIEKTPOMArHUTHOE 110JI€ B HEMOJIBUKHOM cucteme oTcueTa. OCHOBY KJIaCCHUECKOU
JEKTPOAVMHAMUKH COCTABIIAIOT ypaBHEHHsI MakcBera.

KBanTOBasi »3jleKTpoAMHAMHKA - KBAaHTOBasg TEOpUs DJIEKTPOMarHUTHOro mois. M3yuaer
B3aMMOJCICTBHE OIS C 3apSHKCHHBIMU YaCTULIAMMU.

KosedaTeJbHbIM KOHTYPOM Ha3bIBaeTCs 1I€Ib, COCTOSIIAS U3 NApauIeIbHO BKIOYEHHBIX KaTYLIKU
WHIYKTUBHOCTH M KOHJAeHcaTtopa. IIpm paspsie KoHAeHcaTopa Ha KaTyLIKy B KOHTYPE BO3HMKAIOT
AJIEKTPOMarHuTHbIE KOJIeOaHusl, 4aCTOTa KOTOPBIX 3aBUCUT OT EMKOCTH U UHAYKTUBHOCTH KOHTYpA.
Konpencarop - 3J1€MEHT 3JIEKTPUYECKON LENH, NPEAHA3HAYEHHBIM U1 MCIONb30BaHUS €ro B
Pa3IUYHbIX 3JEKTPO- U paAMOTEXHUUECKUX cxeMaxX. KoHaeHcaTop cOCTOUT U3 IBYX WJIM IPOBOJIHUKOB
(00KJ1a10K), pa3ieTIeHHbIX CJI0EM JUAJIeKTpUKa. ToNMHA AUAIEKTPUKa OOBIYHO Majla 110 CPABHEHUIO C
pa3MepamMu TPOBOJAHHUKOB. B 3aBucuMocTH OT (HOpMBI OOKIIQZOK KOHACHCATOPHI OBIBAIOT IUIOCKHE,
IMHApHYeckue, chepuueckue U Ap. Ilo TUMy AMANEKTpHKa pa3iavyaroT BO3AYLIHbIE, OyMaXKHbIE,
CIIIO/ISIHBIE, KEpaMUYECKHUE U JIp. KOHJEHCATOPBI.

KoHTakTHOH pa3HOCTbIO NOTEHLMAIOB HAa3bIBA€TCS PA3HOCTh IOTCHIMAJIOB, BO3HMKAIOLIAs IpU
KOHTAKTE JIByX pPa3HOPOAHBIX MeTaioB. OTKpPbUI IBIEHUE UTATbSIHCKUN yueHblid BonbTa (1797).
Ko3ppunmenToM  3JIeKTPONPOBOJHOCTH  HAa3bIBAaeTCd  BeMUYMHA  oOpaTHas  yJAeIbHOMY
COIPOTHUBIICHHUIO.

MarHuTHoOI BOCIPUUMYHBOCTBIO Ha3bIBACTCS KOA(PPHUIMEHT MPOMOPIIMOHATIEHOCTH ¥ B BEIPQXKEHUU:
J =yH, rne J — HamaranueHHOCTh, H — HaNpsHKEHHOCTh MarHUTHOTO 1oJst. s nuamaraeTukos <0,
1t napamarseTukoB >0. s peppomarneTukoB >>0. CM. Takxe MarautHas IpOHUIIAEMOCTb.
MaruuTHOli NOCTOSHHOH Ha3hIBaeTCA pasMepHHI MHOXuUTENb o = 4m-107 T'm/M, Bxoasmmii B
HEKOTOpbIe (hOpMYJIbI AJIeKTpOMarueTu3Ma (Hanpumep, B popmyiny B = popuH), 3anucannsie B cucreme
equaunr CHU.

MarHuTHOM NPOHMIIAEMOCTBIO P HAa3bIBAETCS BEIMUYNHA, IOKA3bIBAIOIIAsl, BO CKOJIBKO Pa3 UHAYKLIHUS
MarHuTHO I0JI B MarHeTUKe O0Jbllle MHAYKIMKM B BakyymMe. MOHO moka3aTh, uto L =1+, r1ae y —
MarHuTHas BOCOPUUMYHUBOCTbD.

MarnuTHoe moJie — 0JJHa U3 CTOPOH €AMHOIO JIEKTPOMArHUTHOTO NoJisl. MarHuTHOE 1MoJjie co3aaercs
JBIDKYIIUMHCS 3apsAaMu (TOKOM IPOBOJMMOCTH) U TEPEMEHHBIM 3JIEKTPHUUECKUM TI0JIEM (TOKOM
cMmeleHus). JleficTByeT MarHUTHOE MOJIe TOJIBKO Ha JABMKYILUECS 3apsibl.

MarHuTHBIM MOMEHTOM HAa3bIBAECTCS BEKTOpPHAs BEIMYMHA, MOJYJIb KOTOPOW paBEH IPOU3BEIEHUIO
CHJIBI JJIEKTPUYECKOTO TOKa B KOHTYpe Ha IUIOMIAAh oO0TekaeMyko STHUM TokoM. Hampasnenue
MarHUTHOT'O MOMEHTA CBSI3aHO C HAIIPaBJIEHHUEM TOKA MIPABUIIOM OypaBUMKa.

MarHuTHbIil OTOK (MJIM MOTOK BeKTopa B) — 310 morok ®p BeKTOpa MarHUTHON WHAYKIIUH Yepe3
KaKylo-IH00 MOBEPXHOCTh. B ciyyae 0JIHOPOHOIO MarHUTHOTO MOJISl U TUIOCKON moBepxHOCTH Pp =
BS cos a, rae B — MHIyKIMs MarHUTHOTO TOJIS, S — TUTOMIAIb TOBEPXHOCTH, 0. — YTOJI MEKIY BEKTOPOM
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B 1 HopMasbIO K MOBEPXHOCTH.

K Mertajyiam oTHOCSATCA BELIECTBA, UMEIOIIUE CBOOOJHBIE 3JIEKTPOHBI, T. €. BAJIECHTHBIE 3JIEKTPOHBHI,
OTOpBaBIIMECA OT CBOMX aTOMOB M IPUHAMISKALIUE BCEMY KOJJIEKTUBY aTOMOB MeTajula
(KOJIEeKTUBU3UPOBAHHbIE 31EKTPOHbI). C TOUKM 3pEHMs 30HHOH TEOpUHM TBEPIOro Tejla MPU3HAKOM
MeTajljja SBJISETCS HAJIWYME HE IOJIHOCTHIO 3allOJIHEHHON 30HBI, KOTOpas HOCHUT Ha3BaHUE 30HbI
IIPOBOAMMOCTH.

HaMarHu4eHHOCTBHI0 Ha3bIBACTCS MATHUTHBIM MOMEHT €IMHUIIBI 00beMa MarHeTHKA.

Hanpsiaxenue — 10 ke caMo€, YTO ¥ Pa3HOCTb IIOTEHIUAJIOB.

Hanps:xeHHOCTBI0 MATHUTHOIO I10JI1 HA3BIBACTCSA BCIIOMOTAaTE/IbHAS BEJIMYMHA, XapaKTEPU3YIOIas
MarHUTHOE I10J1€ MAaKPOTOKOB.

Hanps:xeHHOCTH 3JIEKTPHYECKOr0 MOJISl — CUJIOBAsl XapaKTEPUCTHKA M0, U3MEPSAETCS OTHOLICHUEM
CHUIBI, ICUCTBYIOLIECH Ha MOJIOKUTEIbHBIA TPOOHBIN 3apsil, K 3HAUCHHUIO 3TOTO 3apsija.

JlXeHBaJIb/] 00HAPYKNJI MarHUTHOE I10JI€ TOKA CMELIEHUs: MAarHUTHAs CTPesKa, Haxos1ascs BOIM3u
IUIOCKOT'O 3apsKEHHOI'0 KOHAEHCATOpa, OTKJIOHSUIACh OT CBOEr0 IEPBOHAYAIBLHOIO HAlpaBIEHUS IpU
paspsiae konaencaropa. Cp.: OnbeIT Dpcrena.

Jperea o0HApYXKHJI MarHUTHOE TOJIE TOKAa MPOBOJAMMOCTH: MarHUTHAs CTPENKa, PACIONOKEHHAS
BOJIN3M IPOBOJHHMKA C TOKOM, IPU BKJIFOYEHUM TOKA OTKJIOHSIACH OT HANpaBIEHUS MarHUTHOIO
MepHInaHa.

IlapamarHeTu3MoM Ha3bIBae€TCs CBOICTBO BeLIECTB (MIapaMarHeTUKOB) HaMarHUYUBAaTbCcs B
HAIpaBJICHUU CWJIOBBIX JIMHUM BHEIIHEr0 MAarHUTHOrO MOJs. ATOMBI IapaMarHeTUKOB HUMEIOT
OTJIMYHBIN OT HYJIsI MATHUTHBII MOMEHT U BeJIyT c€0s1 B MArHUTHOM I0JI€ IOJJOOHO MUKPOCKOITMYECKUM
MarHUTHBIM CTPEJIKaM.

pP-N-mepexoaoM Ha3bIBaeTcs 00JacTh BOJIM3M KOHTAKTa JBYX MOJYHNPOBOJHMKOB C pPa3HbIM TUIIOM
IpoBOAMMOCTH. BcernencrBue pekoMOMHALMM JABIPOK M AJIEKTPOHOB BOJM3M KOHTaKTa oOpasyercs
o0acTh, 00eTHEHHAs HOCUTEJISIMU TOKa M HazbIBaeMas 3anuparomum cioeM. Ilockonbky p-n-nepexon
o0JasaeT OAHOCTOPOHHEN MPOBOIUMOCTbIO, TO OH UCIIOJIb3YETCS ISl BBIIPSMIICHUS IEPEMEHHOT0 TOKa
HU3KOW 4acTOTBI U IETEKTUPOBAHMSI PaAHMOCUTHAJIOB.

IMoasipu3anmei AU3JIEKTPUKA HA3bIBAETCS IPOLIECC CMEIIECHUS CBSI3aHHBIX 3apsA0B AMAJIEKTpPHUKA B
JJIEKTPUYECKOM IToJIe. B pe3ynbrare nonspusanuy rpaHu IU3JIEKTPUYECKON MIJIACTUHBI, TIOMEIIEHHOW B
AIIEKTPUYECKOE I10JIE, OKA3bIBAIOTCS 3apsKEHHBIMU 3apsaMu IPOTUBOIIOJIOKHOIO 3HAKa.
ITossipHbIMM  HA3BIBAIOTCSI MOJIEKYJIBI, y KOTOPBIX <IEHTPBl TSHKECTH» IOJIOKHUTEIBHOTO U
OTPULIATENIBHOTO 3apsJ0B HE coBMHajarT. Takas MoOJEeKyla IO CBOMM CBOWCTBaM MOJ00HA
IIEKTPUYECKOMY AMIIONK U XapaKTEpU3yeTCs DJIEKTPUUYECKHM JHIIOJIBHBIM MOMEHTOM. [Ipnmepsl
nossipubix Mostekyt: HoO, NHs, HCI u mip.

IToTeHnMad 31eKTPOCTATHYECKOTO0 MOJISI - DHEPIEeTHUECKAsl XapaKTepucTrKa nois. Onpenensercs Kak
BEJIMYMHA, U3MepseMasl paboToH ChJI ITOJIs IO IEPEHOCY €IMHUYHOIO TIOJIOKUTENIBHO 3aps/ia U3 JaHHOU
TOYKU B JIPYT'Yyl0, (PMKCHPOBAaHHYIO TOUKy. B KkauecTBe (QUKCHpPOBAHHOW uyacTo OepyT OECKOHEUHO
yAaJeHHYI0 TOUKY. JIpyrumMu cioBaMu, MOTEHIIMAT 3JIEKTPOCTATUYECKOTO MOJIsSl paBEH MOTEHLUATbHON
SHEPrUM €IMHUYHOIO MOJIOKUTEIBHOIO 3apsija, MOMEIIEHHOTO B 3Ty TOUKY. ENMHuUIA OTeHana B
CU 1 Bonbr.

IIpaBuio Jlenna - mpaBuiio, OnpeIesIollee HapaBIeHUe MHIYKIMOHHBIX TOKOB, BO3HUKAIOUIUX IIPU
3JIeKTpOoMarHuTHOW MHAYKIMU. CoryacHo npaBuily JIeHIla MHAYKIMOHHBIA TOK BCErJa MMEET TaKoe
HafpaBJIeHUEe, YTO €ro COOCTBEHHBIH MArHUTHBIH IOTOK KOMIIEHCHUPYET H3MEHEHHs BHEIIHETo
MarHUTHOTO MOTOKA, BbI3BaBIIEro 3TOT TOK. IIpaBuino JleHna ecTh ciencTBUe 3aKOHA COXPAaHEHUs
sneprun. O.X.Jlenn (1804-1865) - pycckuii puzuk.

[MoaynpoBoaHMKaMH Ha3bIBaeTCs KJIACC BEIIECTB, 3aHUMAIOIIUX 110 CBOEH CIIOCOOHOCTH MPOBOJIUTH
IIEKTPUYECKUN TOK MPOMEXKYTOYHOE IOJOKEHUE MEXAY METaulaMM U JaudnekTpukamu. C TOYKM
3peHus] 30HHON TEOpUH TBEPJOrO Teja BEIIECTBO OTHOCHUTCA K MOJYNPOBOJHHKAM, €CIM LIMpHHA
3aMpelieHHON 30Hbl, OTACIAIOIEN BAJIEHTHYIO 30HY OT 30HbI IPOBOJUMOCTH, MEHbIIIE 2 3B.
IMoasipu3yeMocTbI0 MOJIEKYJbl Ha3blBaeTCs BEIMYMHA, XapaKTepU3YIOUas «CMEIIaeMOCTb)
AIIEKTPOHHON 000JIOUKH TOJ] JEHCTBUEM AJIEKTPUUECKOT0 MO, DISKTPUUECKUN TUTIOIBHBIT MOMEHT
P, MHIYyUHUPYEMBIH moJjieM, NMpONOpLUOHANeH HampsbkeHHocTu monst E: p = oeE. Koadduument
IIPONOPLUOHAIIBEHOCTH 0. U €CTh MOJIIPU3YEMOCTb.

IlocTOAAHHBIM Ha3bIBAETCS JJEKTPUUYECKUNA TOK, HE MEHSIOIIMKCA C TEYEHHEM BpeMeHH. B ciydae
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MIOCTOSIHHOT'O TOKA PU ONpeAeIeHUH CHiTbl ToKa | = AQ/At MoxHO OpaTh I1000H MPOMEKYTOK BpEMEHU
At.

IToTok ®E BeKTOpPa HANPSKEHHOCTH 3JEeKTPHYECKOro MOJs uepe3 KaKylo-JIMOO MOBEpXHOCTh. B
cilyyae OJHOpPOJHOro moist M Imiockoil nosepxHoctu ®e = ES coso, rae E — nHanpspkeHHOCTH
AIIEKTPOCTATUYECKOTO MO, S — IUIOMIAAb IIOBEPXHOCTH, 0L — YTOJl MEXy BeKTOpoM E n HOpManbio K
noBepxHocTu. Cp. MarHUTHBIN TOTOK.

IIpaBuina Kupxroga npuMeHSIOTCS A pacueTa CIOXHBIX (pa3BETBJIEHHBIX) LENEH MOCTOSHHOIO
TOKa. MeToJ KOMIUIEKCHBIX TOKOB IIO3BOJISIET PACHPOCTPAHUTH 3TH IPaBHia I pacyeTra Lenen
IIEPEMEHHOT0 TOKA.

IIpoBogHMKAMM HAa3BIBAIOTCS BEIIECTBA, COJEpXKAIIUEe B JOCTATOYHOW KOHILEHTPAIMU CBOOOTHBIC
3apsaasl. K NpOBOIHMKAM OTHOCATCA METajUlbl, WOHU3MPOBAHHBIE Ta3bl, BOAHBIE PACTBOPBI
AIIEKTPOJIUTOB U PACIUIaBhI colieil. B anmexTpuueckoM mose cBoOOIHBIE 3aps/Ibl IepepacupeaesTtoTCs
TaK, YTO HAIPSDKCHHOCTb JJIEKTPUYECKOrO IOJIsI BHYTPH IPOBOJHHKA OKA3BIBACTCS paBHA HYIIO, a
NOTEHLIMAJ POBOIHUKA BCIOLy OJIMHAKOB.

PenssTMBHCTCKAsA JIEKTPOAMHAMMKA - Pa3/iell dJIEKTPOJUHAMUKYU, U3YyYaIOIUN IEKTPOMATHUTHBIC
SBJICHUS B IBUKYIIUXCS CpeiaX, ONUPasiCh HA NHBAPUAHTHOCTh 3aps/ia B Pa3JINYHBIX CUCTEMAX OTCYETA
Y MHBAPMAHTHOCTh OCHOBHBIX 3aKOHOB OTHOCUTEJIBHO Mpeobpa3oBanuii JlopeHua.

CaMOuHAYKLIMS - SBJICHUE BO3HUKHOBEHMSI AJIEKTPOJBIIKYILEH CHJIBI B IPOBOJHUKE (KaTyIIKE) HpU
W3MEHEHUU IPOTEKAIOUIEr0 B HEH JJIEKTPUUYECKOro Toka. BenwumHa u 3Hak OJIC camouHayKIuu
OIIPEAEIIAIOTCS 3aKOHOM 3JIEKTPOMAarHUTHON UHAYKLIHU.

SIBleHHe CBepPXNPOBOAUMOCTH OTKpbUT romnanickuii  ¢usuk Kamepmunr-Onnec (1911):
COIIPOTHUBIICHUE PTYTHU MPH TeMIIEpaType, OJIM3K0H K aOCOTIOTHOMY HYIIIO, CKAYKOM YMEHBINAIOCH 10
Hy1s1. B panpHeieM cBepXHIpoOBOIUMOCTH Oblia OOHapyke€Ha U y APYTUX METAUIOB M CIUIABOB
(cBuHEL, OJOBO, ’e€ne30 U Jp.). CBepXNpOBOAUMOCTb, KaK U 3JIEKTPUYECKOE CONPOTHUBIICHUE,
O0BSICHAETCSI B3aUMOJICHCTBUEM KOJUIEKTMBU3MPOBAHHBIX 3JIEKTPOHOB METaJlIa ¢ KPUCTAJUIMYECKOH
pemerkoil. B 1986 roagy oOHapyxkeHa BbICOKOTEMIIEpaTypHasi CBEPXIIPOBOJUMOCTb, TEOPUS KOTOPOM
HAaXOJUTCS B CTaIUU pa3pabOTKH.

Cuuoii Jlopenna Ha3bpIBaeTcsl cuia, ACUCTBYIOLIAs HA 3apsii B DJIEKTPUYECKOM M MArHUTHOM IIOJIE
(onexrpuueckas u MaruutHas cuia Jlopenma): F = q{E + [v, B]}. IlepBoe ciaraemoe B mociaeanem
BBIPAKEHUH HA3BIBACTCS AIEKTPUUECKOM, a BTOPOE — MarHUTHOM cuitoi JIopeHma.

Cuuioii TOKa Ha3bpIBacTCA BEIMYNHA, U3MEPAEMas 3aps0M, IPOTEKAIOLINM Yepe3 MONEPEYHOE CEUEHUE
MIPOBOJIHUKA B OJIHY ceKyHay. Enunuia cunbl Toka B CU: 1 Ammnep — ueTBepTasi OCHOBHAsI €UHUIIA
ATOH cUCTeMBI (HapsIy ¢ METPOM, KMJIOTPaMMOM U CEKYHJI0M).

ConeHouioM Ha3bIBAeTCs KaTyIIKa [HJIMHIPUYECKON (POPMBI.

CranMoHapHBIM Ha3bIBACTCSl DJIEKTPUYECKOE II0JIE, CYLIECTBYIOIIEE B IPOBOJHUKE C TOKOM H
00yCIIOBIMBaIOIIEEe MEPEHOC PHEPrUM B IEMSIX MOCTOSHHOIO TOKa. 3apsa]bl IpHU MPOTEKAaHUH TOKa
HENPEPBIBHO MEPEMEIAIOTCS, HO PAaCIpEEIeHUe UX OCTAaeTCsl HeM3MeHHbIM. [loaTomy cTannonapHoe
1oJie, MoJ00HO ANEKTPOCTATUYECKOMY, SIBIISIETCS TOTEHIIMAIBHBIM.

CropoHHsii cWJa - CWIa HEJJIEKTPOCTAaTUUYECKOM MPUPOJBI, BBI3BIBAIOLIAS IEPEMEIECHUE
MOJIO’KUTEIBHBIX DJIEKTPUUECKUX 3aps0B BHYTPU UCTOUYHHKA MOCTOSHHOTO TOKA OT TOYKH C HU3KUM K
TOYKE C BBICOKUM IOTEHLIHAIOM (OTpULATEIbHBIX — OT TOYKHM C BBICOKUM K TOKE C HHU3KUM
noteHuranoM). CTOpOHHUMHU CUUTAIOTCS] BCE CHJIbI OTJIMYHBIE OT KYJIOHOBCKUX CHJI. Y ieibHasi paboTa
CTOPOHHHMX CWJI (paboTa MO MEPEeHOCY €IUHHYHOIO 3apsija) Ha3blBAeTCs DJIEKTPOABMXKYIIEH CHIION
MCTOYHUKA TOKA.

Teopema I'aycca-OcTporpaackoro cBs3bIBA€T CyMMAapHBIM 3JEKTPUYECKUN 3apsl, HaXOASIUMHCS
BHYTPU 3aMKHYTOW MOBEPXHOCTH, C TIOTOKOM BEKTOpa HAMPSKEHHOCTU DJIEKTPOCTATUYECKOrO MOJIS
yepes 3Ty noBepXxHocTh: Pk = X(/eoe. B 00001116HHOM BHJIe 3Ta TeOpeMa BXOAUT B CUCTEMY YpaBHEHUH
Makcsemna.

Tepmo3/IeKTPOHHASI IMHMCCHSI — HUCIYCKaHHWE AJIEKTPOHOB MeETaJlIaMH, HarpeTbIMM 1O BBICOKOM
TEMIEPATYPHI.

Taeroummii pa3psa — pa3ps/l, BOSHUKAIOUIMNA B pa3psAHOI TpyOKe, HAIOJIHEHHON Ta30M MPH HU3KOM
nasieHuu (oxoso 0,1 MM pT. CT.), IpU HANPSKEHUU MOPSAKA HECKOJIBKUX ThICSY BOJIBT. [Ipumensiercs,
B YaCTHOCTH, B JJamMIIax JHEBHOI'O CBETA.

Toxkamn @yko Ha3bIBAIOTCS WHIYKIIMOHHBIE TOKH, BO3HHMKAIOUIME B MAaCCHUBHOM IPOBOJHUKE,
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IIOMEILEHHOM B IIEPEMEHHOE MarHUTHOE IOJIE.
ToxkoMm NpoBOAMMOCTH HAa3bIBACTCA IJIEKTPUUYECKUN TOK, OOYCIIOBICHHBIN JBM)KEHUEM 3apsSKEHHBIX
YaCTHULI.

ITonsitue «TOK cMmemeHus» Been Makcsemn. [lo MakcBemly TOK CMEIIEHHS - 3TO IEPEMEHHOE
AJIEKTPUYECKOE T10JIE, MOPOXKIAIOLIEE, HAPSALY C TOKOM IPOBOJAMMOCTH (IBHKYLIUMUCS 3apsaaMu),
MarHuTHoe mnojie. Takum o0pa3oM, HCTOUHUKOM MarHUTHOI'O IOJISi MOXKET OBITh TOK CMEIEHHS U TOK
IIPOBOAMMOCTH.

Topouaom Ha3pIBaeTCA KaTyllka, UMeroIas ¢popMmy OyOIuka.

To4eqHblil 3JIeKTPUYECKHI 3apsii — 3apsHDKEHHOE TEJ0, pa3MepaMu KOTOPOro MOXKHO ITpeHeOpedb B
YCJIOBUSIX KOHKPETHOM 3a/1a4u.

Tpau3ucropbl — MoaynpoBoAHUKOBEIE Tpuoasl. [Ipemtoxensr B CIIA (1948). IlpumensroTcs st
YCWJIEHUS W TE€HEepaluu 3JeKTpUYecKuX KoseOaHuil. Ilo cpaBHEHHMIO C BaKyyMHBIMH TpUOJaMU
001aJat0T PSAAOM LIEHHBIX MPEUMYILECTB (Mablil Bec U rabapuThl, IPOYHOCTb, OTCYTCTBUE HAKAJIbHBIX
Henel, BBICOKHH K. 0. [., OOJIBIION CPOK CITYXOBbI).

YaeabHoe CONPOTHBJIEHME BEIMUYMHA, XaAPaKTEPU3YIOLIAsi CIIOCOOHOCTh BEIIECTBA INPOBOAMUTH
IIEKTPUYECKUI TOK, U UUCIEHHO paBHAsl COIPOTUBIICHUIO TPOBOJHHUKA JJIUHOIO B 1 METp M IIIOIIAbI0
rnonepeuHoro cedenus 1 M2 VjenbHOe CONpPOTHMBJICHHE 3aBUCHT OT TEMIEpaTyphl. Y METajiioB OHO
pacTeT ¢ pOCTOM TEMIIEpaTypbl, y IOJYNPOBOJHUKOB U BOJHBIX PACTBOPOB 3JEKTPOJIUTOB —
YMEHbILAETCS.

YpaBHenuss MakcBe/sia - ypaBHEHUS, YCTAHaBIMBAIOLIUE CBSA3b MEXIY HaNpsKEHHOCTIMU
JIEKTPUYECKOTO U MArHUTHOTO TIOJIEH U PacHpEeesIEHUEM B IIPOCTPAHCTBE JIEKTPUUECKUX 3apsl0B U
TOKOB. YpaBHeHUs MakcBeiia ONMCHIBAIOT AJIEKTPOMAarHUTHBIE SIBJICHUS B Pa3JIMYHBIX Cpefax U B
BaKyyMe€. YPaBHEHMsI HE JOKa3bIBalOTCS M HE BBIBOJATCA B MAaTEMaTHMYECKOM CMBICIE, & SIBISIOTCS
00o0mIeHneMm orbiTa. Bee 3aK0HBI 3JIeKTpOMarHeTu3Ma eCTh CIICACTBUS STUX ypaBHeHHH. V3 ypaBHEeHUI
MakcBesuia BBITEKAET CyIIECTBOBAHUE 3JIEKTPOMAarHUTHBIX BOJIH.

@eppoMarHeTH3MOM Ha3bIBACTCSI CBOMCTBO HEKOTOPBIX BEIIECTB ((heppOMarHETUKOB) CIHOHTAHHO
HaMarHU4uBaTbCs. MarHUTHbIE MOMEHTBI aTOMOB ()eppOMarHeTHKa B Ipejieslax MHUKPOCKOINYECKUX
oOnacrtell (IOMEHOB) CIOHTAHHO OPUEHTUPYIOTCS MapajlienbHo Apyr Apyry. [Ipouecc HamarHuuuBaHus
MOKHO paccMaTpUBaTh KaK IPOLECC OPUEHTALUM MAarHUTHBIX MOMEHTOB JOMEHOB BJOJb CHJIOBBIX
JUHUM MarHuTHoro mnoss. IIpu BBIKIIOYEHMM MArHUTHOrO TMOJdsL  (EppOMAarHETHK OCTaeTcs
HaMarHUYeHHbIM (OCTaTOYHAasT HaMarHW4eHHOCTh). PeppoMarHeTH3sM HaOMIONAeTCS TOJBKO IPHU
YCIIOBUH, UTO TEMIIEpaTypa He MPEBBIIIAET TaK Ha3blBaeMylo Temneparypy (wim touky) Kropu. Cambie
U3BECTHBIE (PEPPOMATHETUKH — JKeJI€30, KOOATBT U HUKEIIb.

DJIeKTpeT - JUAIEKTPUK, CIIOCOOHBIA JJIUTENbHOE BpEMsl HAXOAUTHhCS B HAdJIEKTPU30BAHHOM
COCTOSIHUM IIOCJIE CHATHS BHEIIHErO BO3JEHCTBHSA, BBI3BABIIETO NOJSAPHU3ALUI0. DJIEKTPET CO3HAET B
OKpY’KaroIlleM MPOCTPAHCTBE 3JIEKTPOCTATUUECKOE IT0JIE 3a CUET MPEABAPUTEIBHON 3IEKTPU3ALUHN WU
ocTtaToyHO mnossipu3zauuu. OOBIYHO 3JEKTpeThl 00pa3yloTCsl MyTeM HarpeBaHMs JAUIIEKTPUKOB J10
TeMIepaTypbl, OJM3KONH K TeMIlepaType MX IUIABJICHUS, U MOCIEAYIOUIET0 OXJaKICHUS B CUJIBHOM
BHEIIHEM JJIEKTPUUYECKOM I10JIE.

DJIeKTprYecKass eMKOCTh  (3JeKTPOeMKOCThb) MNPOBOJAHUKA -  CKaJspHas  BEJIUYMHA,
XapakTepu3yroIas CHocoOHOCTh IPOBOJHMKA HAKAIUIMBaTh AIIEKTPUYECKHM 3aps], M paBHas
OTHOUICHUIO 3apsi/ia MPOBOJHUKA K €ro MOTeHUHANy (B MPEANOI0KEHUH, YTO BCE APYTHe MPOBOJIHUKU
0OECKOHEUHO yJaleHbl M YTO MOTEHIMaNT OECKOHEYHO YAAJCHHON TOYKHM NMPHHAT PABHBIM HYIIIO).
Enununeit anekrpudeckoi eMmkocT npoBogHuka B CU sensercs 1 ®apan.

DJIeKTPHUYECKOll TOCTOSIHHON HA3BIBACTCS pasMEpHBIA MHOXHTETs o= 8,85-10712 Kn?/H-m?,
BXOJIALINI B HEKOTOpBIE (OPMYJIIBI AJIEKTpOMarHeTu3Ma (Harnpumep, B 3akoH KyroHna), 3anucaHHbie B
cucreme equnun CU.

DJIeKTPUYECKUIH TUIO0JIb - CHCTEMA JIBYX TOYSYHBINA 3apsiIOB OJUHAKOBBIX IO a0COFOTHOW BETMYUHE
U TPOTHUBOIIOJIOKHBIX IO 3HAKY, PAaclOJOKEHHBIX Ha HEKOTOPOM pAacCTOSIHMM Apyr oT Apyra. Ha
JUTIOJb, HAXOASIIUNCS B 3JIEKTPUUECKOM IOJie, AEHCTBYET Mapa CUjl, CTPEMSIINXCS YCTAaHOBUThH €ro
BJI0JIb CUJIOBBIX JIMHUH. MOJIEKyIbl MHOTHX BEIIECTB IO CBOMM CBOMCTBAaM MOJJOOHBI AJIEKTPUUECKOMY
JTUTIOJIIO.

DJIeKTpUUYeCKHil 3apsaa - (u3nyeckass BeIMYMHA, XapaKTepU3yoLash CBOWCTBO Tel WM YaCTHUI]
BCTYMATh B 3JIEKTPOMAarHUTHOE B3aUMO/IEUCTBUE U ONPEENIAONIasi 3HaAUSHUsI CUJI M SHEPTUui MpU TaKUX
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B3aMMOJICHCTBHUAX. DJIEKTPUUYCCKUM 3apsiiaM MPUIUCHIBAIOT TMOJIOKUTEIbHBIA WM OTPHUIATEIHHBIN
3Hak. Equanna 3apsaa B cucteme CU — 1 K (kymon).

DJIEKTPHYEeCKMM CMelleHMeM Ha3blBaeTCsl BCIIOMOraTeiabHas BeKTOpHas BenuunHa D=goeE (rme € —
OTHOCHUTEINIbHAsl JUAJIEKTpUYECKas MPOHUIIAEMOCTb, €p - OJEKTpUUYecKas IMOCTOsHHas, E —
HaNpPSHKEHHOCTh 3JICKTPUYECKOTO TOJs), NMpPUMEHsAeMas Uil ONUCAHUSA DJICKTPUYECKOTO IO B
JUDIIEKTPUKE.

DJIEKTPOABMKYIIAS CHJIA - XapaKTePUCTUKA MCTOYHHKA OHHEPrMU B AIIEKTPUUYECKOW IIETIH.
DNEKTPOABUKYIIAs CHIIa U3MEPSIETCS OTHOLIEHHUEM Pa0OThl CTOPOHHUX CHJI MO MEPEMEILIEHUIO 3apsia
BJIOJIb LIETIM K 3HAYEHUIO ATOro 3apsiaa. MoxHo ckazatk, uto J/IC ecth ynenapHas paboTa CTOPOHHHUX
cuit. O/1C, kak ¥ OTeHLIHaJ, U3MEPSETCS B BOJIbTAX.

DJIeKTPOAMHAMHUKA - pa3ien (U3MKH, U3y4aloUIMil CBOWCTBA AJIEKTPOMATHUTHOTO TOJS U €ro
B3aUMO/ICHCTBHE C 3apsiiaMH, CBS3b AJIEKTPUUYECKHX M MAarHUTHBIX SBJICHUH, a TaK)Ke IEKTPUUCCKUI
TOK. Pa3nuuarorT KiIaccH4ecKkyro, pENSTUBUCTCKYI0 M KBAHTOBYIO 3JEKTpoAMHAMHUKH. (OCHOBOU
KJIACCUYECKOH 3JIEKTPOIMHAMUKH SIBIISIOTCS ypaBHEHHsI MakcBeIa.

DIEeKTPOJMTHYECKON JMccolUanueil Ha3bIBaeTCs pacmnaj MOJIEKYJ KHUCJIOT, IIEJT04Yel M CoJied B
BOJIHOM pacTBOpE Ha MPOTHUBOMOJIOXHO 3apsHKCHHbIE HOHBI. 11070KHUTENbHBIE MOHBI HAa3bIBAIOTCS
KaTHOHAMHU, OTpULIATeNIbHbIE — aHHOHaMHU. [IpuunHa quccounanuu — Bo3A€UCTBUE MOJIIPHBIX MOJIEKYJT
BOJIBI.

DJIEKTPOJMTAMM HA3bIBAIOTCS BEILIECTBA (COMHU, KUCIOTHI, OCHOBAHUS), BOJHBIE PACTBOPHI KOTOPBIX
IPOBOJIAT IJIEKTPUUECKH TOK. MOJIEKYIBI SJIEKTPOJIUTOB IO JCHCTBUEM IMOJSAPHBIX MOJIEKYT BOIBI
JUCCOLMUPYIOT — PacHaialoTCs Ha MPOTUBOMOJIOKHO 3apsSKEHHBIC HOHBI.

DJIeKTPOMAarHUTHAasi MHAYKIUS - sBIeHUE BO3HUKHOBeHUs1 DJ]C B MPOBOIHUKE TIPH €T0 JBUIKEHUU B
MarHUTHOM T0JI€; WM MPU U3MEHEHUHU OKPYXKAIOIIero ero MarHuTHoro nojs. [Ipu aTtom B 3aMKHYTOM
MIPOBOJISIIIIEM KOHTYpE, TOMEIICHHOM B IIEPEMEHHOE MarHUTHOE T10JIe, BOSHUKAET MHTYKIIHOHHBIH TOK.
CM. Takxke 3aKOH 2JIEKTPOMAarHUTHON MHAYKIUH.

DJIEKTPOMarHuTHOEe B3aUMOJEHCTBHE — OTO B3aUMOJCHCTBHE 3apSOUKEHHBIX TeNl. XapakTep
AJIEKTPOMArHUTHOTO B3aMMOJICHCTBHS 3aBUCUT OT BbIOOPA CHUCTEMBI OTcueTa. B HEKOTOPBIX crucTemMax
OTCYEeTa MAarHWTHas KOMIIOHEHTa »JJIEKTPOMAarHUTHOTO B3aMMOACWCTBUS HE HaOmromaercss U
HAOJI0/IaeTCs SJCKTPUUECKOE B3aUMOJICHCTBUE, B IPYTHX, HA00OPOT, MACKUPYETCS AINEKTPUUYECKOE, a
Ha0JII0/1aeTCsl TOJIBKO MarHUTHOE B3aUMO/IEUCTBHUE.

DJIeKTPOMarHuTHOe TMoJie - ocobas ¢opMma CyLIECTBOBAaHMS MaTepUH, IOCPEICTBOM KOTOPOii
OCYIIECTBIISICTCSI B3aWMOJICHCTBHE MEXIY TOKOSAIIMMHUCS WM JBIKYIIUMHCS DSJICKTPUICCKUMHU
3apsaaMu.

DJIEKTPOMAarHUTHasi BOJIHA — 3TO CBOOOJHOE (OTOpBaBIIEEeCs] OT TOKOB M 3apsiioB) MEPEMEHHOE
anekmpomacnumuoe none. CyIlleCTBOBAaHUE OJIIEKTPOMATHUTHBIX BOJH BBITEKACT W3 YPAGHEHUL
Makcsenna. IlepeMeHHbBIE 2JIEKTPUIECKOE U MAarHUTHOE TI0JIE MOTYT OTPBIBAThCS OT TOPOIMBINUX HX
TOKOB M 3apsIJIOB U, TIOJIEP>KUBAs APYT APYra, pacpoCTPaHATHCS B IPOCTPAHCTBE CO CKOPOCTHIO CBETA.
[ToaTomy roBopsT, yTO MakcBena mOpeacKa3al CyIIECTBOBAaHHME 3JEKTPOMAarHUTHBIX BOJH. [epi
MOJIYYMJI 3TH BOJIHBI 3KCIIEPUMEHTANIBHO, a [1omoB mocTpous nepBblil paauonpueMHHUK.

DJIeKTPOHHAs TeopHUsi MeTaJIOB Obuia pa3zpaboraHa HemeukuM ¢(usukom [lpyne u pasButa
rojtanackuM ¢usnkoM Jlopenunom. Teopust ocHOBaHa Ha IIepeHECEHUs TIPEACTaBIECHUN KHHETHYECKOH
TEOpPUU ra3oB Ha «ra3» CBOOOJHBIX AJIEKTPOHOB B METaJUIE. DJIIEKTPOHHASI TEOPHsI TI03BOJINIA BBIBECTU
3axonvl Oma u [Dicoyna-Jlenya B MeTamnax, HO CTOJKHYJIAch C PSAOM 3aTPyIHEHUH, MPEOAOJETh
KOTOpBIE y/1aJI0Ch TOJBKO KBAHTOBOU (30HHOU) meopuu TBEPIOTO TeNa.

DJIEKTPOHBI M ILIPKH — HOCUTEININ TOKA B MOJIYIPOBOIHUKAX. DIIEKTPOH, MIEPEX0/Is U3 BAJICHTHOM 30HBI
B 30HY TIPOBOJUMOCTH, OCTABIIIET B BAJICHTHOW 30HE HAPYIICHHYIO BAJICHTHYIO CBS3b, 11O CBOUM
CBOWCTBaM 5KBHBAJICHTHYIO MOJIOKUTEIIEHOMY 3JIEKTPUUECKOMY 3apsy.

DJIEKTPOCTATHKA - pa3/ied JIEKTPOAMHAMMKH, W3YYalOIIMN TOJ€ HEMOJABMKHBIX 3apsiioB M HX
B3auMoJieiicTBre. OCHOBY JIEKTPOCTATHKHU COCTaBIsAeT 3akoH KyroHa.

OnekTpocTaTUUecKas HHIYKIUS - TMOSBJICHHME OJJIEKTPUYECKUX 3aps0oB pa3HOr0 3HaKa Ha
IPOTHBOMNOJIOXKHBIX YUaCTKaX NPOBOOHUKA VI OUDIEKMPUKA B dNEKMPOCAMUIECKOM NoJe.
DJleKTpocTaTHyecKasi 3allMTa - 3amuTa NpuOopoB M 000pyHOBaHUS, OCHOBAHHAs Ha TOM, YTO
HaNpsHKEHHOCTh 3JIEKTPOCTATUYECKOTO IMOJII BHYTPU MPOBOJHHUKA paBHA Hyt0. Poib skpaHa Moxer
UrpaTh METAUINYECKUI KOPIyC Mpudopa Wik MeTajiinyeckas CeTka ¢ JOCTATOYHO MEJIKUMU sTYeHKaMu.
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DJIEKTPOCTATHYECKOE MOJIe - DJCKTPUYECKOE I0JIE€ HEMOABIKHBIX 3JIEKTPHUECKUX 3apsioB. DTO
YaCTHBIN Cydail 2JIEeKTPOMAarHUTHOTO NOJIs. XapaKTepUCTUKAMU 3IIEKTPOCTATUUECKOTO MMOJS SABIISIOTCS
HANPSDKEHHOCTh U TTOTEHITUAT.

JJIeMEeHTAPHBIN JJIeKTPUYECKUIN 3apa0 - HAUMEHBIIWN TOJIOXKUTEIbHBIA WM OTPULIATEIIbHBIN
AIIEKTPUUYECKUH 3apsi]], paBHBIN 110 A0COIIOTHOMY 3HAYECHHUIO 3apsIy JIEKTPOHA. 3aps 1000ro Tea uiu
YaCTUILIBI €CTh BEJTMYMHA, KpaTHAs dJIeMEHTapHOMY 3apsiay. YacTHIbl ¢ APOOHBIM 3aps10M B CBOOOTHOM
COCTOSIHUM HE HaOII0/1al0TCsl.

DHeprus, 3amaceHHas B Machumuom noine Karymku, pasia W = LI%2, roe | — cuna moxa, L —
UHOYKMUBHOCb KATYIIKH (Cp. ¢ GOPMYIIOH KHHETHIESCKOM dHEprun!).

DHeprus, 3aIaceHHas B YIEKTPHIECKOM Holie Kondencamopa, paaa W = CU%/2, rie U — Hanpsikenue
Ha KoHJIeHcaTope, C — 3J1eKTP0eMKOCTh KOHAeHcaTopa.

OHeprusi @epMH — YHEPTHUs SIEKTPOHOB, 3aHUMAIOIIUX IPU A0COIIOTHOM HYJIE TEMIIEpaTyphl BEpXHUIM
YpOBEHB B 30HE IPOBOAUMOCTH MeTaJl1a. PacueT mokasbIBaeT, 4To JIEKTPOHBI, HAXOSIINeCS Ha YPOBHE
®epmu, Jaxxe Mpu aOCOIIOTHOM Hyle 00JalaloT OrpOMHON KMHETHUYecKoW sHepruei. Ho nBmkenue
3JIEKTPOHOB MPU ATOM HOCHUT HE TEIIOBOM Xapakrtep. [Ipm HOpMaNbHBIX YCIOBUSAX BKJIAJ TEIJIOBOTO
JBIDKEHUS B OOIYI0O KHHETHYECKYIO SHEPTUIO COCTaBIIsIET BenuuuHy He O6osee 1 %. CM. Taxxke 3onnas
meopusi.

I¢pdexTom Xoina Ha3bIBACTCS BOSHUKHOBEHHE PA3HOCTH NOMEHYUAN08 (INeKmMPoosuicyujelt Cuibl)
MEX1y TPaHSMU MOJYIPOBOJHUKOBON MM METAJUIMYECKOM MIACTUHKU C TOKOM P MOMEUICHUH €€ B
maenumnuoe noie. ppext Xoia MpUMEHIETCS A1 ONpeAeTIeHUs 3HaKa U KOHIICHTPALUU HOCUTENEH
TOKa, & TAK)KE B U3MEPUTEIbHOM TEXHUKE (I U3MEPEHUS UHOYKYUU MASHUMHO20 NOJIAL).

15. OCOBEHHOCTHU PEAJIM3ALIMUA JUCHUIIVIMHBI [JIs1 MHBAJIMAOB U JIMI C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbS

B cootBercTBHM ¢ MeTOAMYECKIMMH peKoMeHaanussMu MuHoOpHayku P® (ytB. 8 anpenst 2014 1. Ne AK-
44/05BH) B Kypce NpeAINoJaraercsi MCHOIb30BaTh COLMATIbHO-aKTHUBHBIE U PE(IECKCUBHBIE METO[bI
00y4YeHHs, TEXHOJIOTHU COITMOKYIbTYPHOU peabwmmraiuu odydaromuxcs ¢ OB3 ¢ menpio okazaHus
HOMOILIY B YCTAHOBJIEHUH MTOJIHOLIEHHBIX MEXJINYHOCTHBIX OTHOIIEHHUH.

OOyyeHue Ml C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3[0POBBSl OCYLIECTBIISIETCS C YYETOM
UH/IMBUYAJIbHBIX TCUXO(U3MUYECKUX OCOOCHHOCTEH, a JUIl MHBAIMJIOB TaKK€ B COOTBETCTBUHU C
WMHAMBUAYaJIbHON NporpaMMoin peaduinTaluyi HHBaIU/IA.

J1s JIMIl ¢ HapyLIeHHueM CJIyXa BO3MOXKHO MpeaocTaBieHHEe HMH(OpMAIMM BU3YalbHO (KpaTKUM
KOHCIEKT JIeKIUI, OCHOBHAas U JOIOJIHUTENbHAs JUTEpaTypa), Ha JIEKIMOHHBIX M MPAKTHUYECKHUX
3aHATUSIX ~ JIONYCKaeTcsl NPHUCYTCTBHE AaCCHCTEHTa, a TaK e, CypJONEepeBOJAYUKOB U
TU(IOCYPIOTIEPEBOAUMKOB.

OHGHK& 3HAHHI CTYACHTOB Ha MPAKTHUYCCKUX 3aHATUAX OCYHICCTBIACTCA Ha OCHOBC IMMCHbMCHHBIX
KOHCIICKTOB OTBETOB Ha BOIIPOCHI, IMCbMCHHO BBINIOJIHCHHBIX ITPAKTUYCCKUX SaHaHI/Iﬁ.

Jlokian Tak ke MOKeT OBITh NMpEeAOoCTaBiIeH B NMUCbMEHHOW (opme (B Buae pedepara), mpu 3ToMm
TpeOOBaHUS K COJEPKAHUIO OCTAIOTCS TEMH JK€, a TpeOOBaHUS K KAaueCTBY M3JIOKEHHsS MaTepualia
(OHATHOCTb, KAUECTBO PEYH, B3aUMO/IEUCTBUE C ayIUTOPUEH U T.J.) 3aMEHSIOTCS] HA COOTBETCTBYIOIINE
TpeOOBaHUs, MPEABSABIsIEMblE K NMHUCBMEHHBIM paboTaM (KauecTBO O(GOpPMIIEHUS TEKCTa W CIHMCKA
JUTEpPaTyphl, TPAMOTHOCTh, HAJTMYKE WILTIOCTPAIIMOHHBIX MaTEpUAJIOB U T.1I.).

C y4eroM COCTOSHUS 3/I0pOBbSI IPOCMOTP KHMHOGWIbMA C IMOCIEAYIOIIMM aHAIU30M MOXET OBITh
MPOBEJIEH JOMa (Harpumep, Mpu He0OXOIMMOCTH JIONOJHUTENBHON 3BYKOYCHIIMBAIOIIEH arnmnapaTyphbl
(HaymHHKHM)). B Takom ciydae CTYIAEHT NpeAOCTaBisieT MUCHbMEHHBIM aHaN3, COOTBETCTBYIOLIHMMA
MpeIbABISIEMBIM TPEOOBAHUSM.

[TpomMexxyTouHast aTTeCTaIys AJs JIUI] C HAPYIIEHUSIMU CITyXa MPOBOJUTCS B MUCEMEHHOU Qopme, mpu
9TOM HCIIONB3YIOTCS O0IMe KpUTEepuu olleHuBaHUs. [Ipu HEOOXOAUMOCTH, BpeMs MOATOTOBKH Ha
3a4eTEe MOXKET OBITh YBEIHUYEHO.
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Jis M1 ¢ HApYLIeHUeM 3peHHUs IOITYCKaeTcs ayAuaibHOe IpeocTaBlIeHre HH(popMalun (Harpumep,
C HCIIOJIb30BAHMEM MPOTPaMM-CHUHTE3aTOPOB pe4H), a TaK K€ HCIOJIb30BAHWE Ha JIEKIHIX
3BYKO3AIMCHIBAIOIINX YCTPOHUCTB (AMKTO(OHOB U T.h.). Jlomyckaercss MpUCYTCTBHE Ha 3aHATHSIX
acCHUCTeHTa (MIOMOIIHKKA), OKAa3bIBAIOIIET0 00YYaroIUMCcs He0OX0IMMYIO TEXHUYECKYIO TOMOLIb.

Ornenka 3HaHUN CTYJCHTOB Ha CEMUHAPCKUX 3aHATUAX OCYHIECTBISIETCS B YCTHOM (opme (KaK OTBETHI
Ha BOIPOCHI, TaK M MpakTHueckue 3anaHusd). Ilpm HeoOxoaumocTu aHanu3a (uiabmMa MOXET OBITh
3aMEHEH OIMCAaHUEM CUTYallUd MEKITHHUYECKOIO B3aUMOJIECHCTBUS (HA OCHOBE OIbITAa PECIIOHJECHTA,
XYA0KECTBEHHOMN JIUTEPATYpPBI U T.J.), TO3BOJISAIOIIUM OLIEHUTh CTENIEHb CPOPMHUPOBAHHOCTH HABBIKOB
BJIAJICHUS] METOJAMU aHaJW3a U BbIABICHHS ClelM(UKM (QYHKIMOHMPOBAHUSA M PA3BUTHUS IICUXUKH,
MO3BOJISIOIIMMHU  YYUTHIBaTh BIUSHHE JTHUYECKUX (akTopoB. llpum mpoBeaeHMH NPOMEKYTOUHOM
aTTeCTallud A JIMI C HapyILIEHHWEM 3peHHUs TEeCTHUPOBAHUE MOXKET OBbITh 3aMEHEHO Ha YCTHOE
cobeceJ0BaHuE 110 BOIIPOCAM.

Jlnna ¢ HapyumieHUsIMH OIOPHO-ABUIaTEJBLHOI0 aNNapara HE HYXAAITCS B 0COObIX ¢opmax
MpeIoCTaBlIeHUs ydeOHbIX MaTepuanoB. OqHAKO, C YIETOM COCTOSIHHSI 3JI0POBbS YaCTh 3aHITHIA MOKET
OBITH peal30BaHa AUCTAHIUMOHHO (nmpu momomu cetu «MHTepHeT»). Tak, mpu HEBO3MOXKHOCTHU
MOCEIICHHS JICKIIMOHHOTO 3aHATUSI CTYACHT MOXET BOCIIOJIb30BATHCA KPATKUM KOHCIIEKTOM JICKIIHH.

HpI/I HCBO3MOJXHOCTH IIOCCHICHUA MPAKTUYCCKOI'0 3aHATHUA CTYACHT MOOJDKCH MPEAOCTAaBUTh
MMMCHhMEHHBIN KOHCIICKT OTBETOB Ha BOIIPOCKHI, IMCbMCHHO BBIMTOJIHCHHOC IMPAKTUYCCKOC 3aJaHHUC.

Jokian Tak ke MOKeT OBbITh MpEeoCTaBieH B MUChMEHHOW Qopme (B Buae pedepara), mpu 3ToM
TpeOOBaHUS K COJEPKAHUIO OCTAIOTCS TEMH K€, a TpeOOBaHUS K KaueCTBY M3JIOKEHMS MaTepuaia
(TIOHSATHOCTD, KAUECTBO PEYH, B3aUMO/ICUCTBUE C ayIUTOPUEH U T.J.) 3aMEHSIFOTCS] HA COOTBETCTBYIOIINE
TpeOOBaHUs, TMPEABSIBISIEMbIE K NMHUCHMEHHBIM paboTaM (KadecTBO OQOpPMIICHHS TEKCTa M CIHCKa
JUTEPaTypbl, TPAMOTHOCTh, HATMYHE WLTIOCTPAIIMOHHBIX MAaTEPUATIOB U T.1I.).

[TpomexyTouHas aTTecTalys AJs JUL C HApYILIEHUsIMU OMOPHO-IBUTAaTEIbHOTrO anmnapaTa IpoBOJANUTCS
Ha OOLIMX OCHOBAaHUSX, NPU HEOOXOAMMOCTH MpoLEAypa 3adyeTa MOXXET OBITh peaJn30BaHa
JTUCTaHIIMOHHO (HAaIpuMep, IpY TIOMOIIH MporpamMmsl Skype).

J1J1st 5TOr0 1O TOTOBOPEHHOCTH C MperoaBaTesieM CTYIEHT B ONpeAeIeHHOE BpeMs BHIXOJUT Ha CBS3b
JUI TIPOBENEHUS TMPOLEAyphl 3adeTra. B Takom ciydae 3a4eT ciaercsi B BHAE coOeceloBaHUS IO
BompocaM (cM. GOpMBbI MPOBEICHUS MTPOMEKYTOUHON aTTECTAIlUU JJIS JIUI C HAPYIIEHUSIMU 3PCHHUS).
Bormpoc u npaktuueckoe 3a1aHne BEIOUPAIOTCS CAMUM MIPENOJaBaTEIIEM.

[Tpumeuanue: POHIBI OLEHOUYHBIX CPEJCTB, BKIIOYAIOIIUE THUIIOBBIE 33aJaHUS M METOJbl OLICHKH,
KPUTEpUN OLICHUBAHMS, TO3BOJSIONIME OLIGHUTh pPE3yJAbTaThl OCBOGHMS JAHHON AMCLMILIMHBI
oOyyaromumucs ¢ OB3 moryt Bxoauts B coctaB PII/] Ha mpaBax oT/eIbHOTO JJOKYMEHTA.

IIporpammy cocraBuiI:

I0.A. KopoBun

3aBenyroumii kapeapoit OnCd, nokTop puznKo-MareMaTHUECKUX HayK, podeccop
PenienseHT:

B.JI. IlIa6.J10B

npodeccop oTaeneHus aaepHoi ¢pusznuku u Texuonoruii (O), TOKTOp PU3NKO-MATEMATUYECKUX HAYK,
npodeccop
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