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1. HEJIX U 3AJAYHN OCBOEHUA JUCIUITJIMHbI
Henb u3yyeHus: AUCHUIIMHBI:

— OBJIaICHHC 0a30BBIMH 3HAHHAMU (byHI[aMCHTaJ'IBHBIX pas3aciioB (1)I/I3I/IKI/I, H€O6XOI[I/IMBIMI/I JJIA
OCBOCHU (1)I/I3I/I‘16CKI/IX OCHOB B JAJICPHBIX PCAKTOpax U MaTepuaiax,

3anaum u3ydeHusl JUCHUIIHHBI:

— WU3yYCHHE TCOPHH IO TeMaM: MEXaHHWKa, JIEMEHTHl PEISTUBUCTCKOM MEXaHWKH, KOJIeOaHUS U
BOJIHBI,

— MoJekylspHas (U3MKa U OCHOBBI TEPMOJMHAMHUKHU, AJIEKTPUYECTBA U MarHeTH3Ma, ONTUKU U
aTOMHOU (PU3HKHU;

— pa3BUTHE HaBBIKOB PEILICHMS 3aJa4 110 JaHHBIM TEMaM;

— OCBOGHHE MOCTAHOBKH U MPOBEACHUS (PU3NIECKUX IKCIICPUMEHTOB;

— TOJyYyeHHUE MPAKTUYECKUX HABBIKOB [0 00pabOTKE M MHTEPIPETALUU PE3YIbTATOB SKCIIEPUMEHTOB
B IIPOLIECCE BBIMIOJIHEHUS 1a00paTOPHBIX padoT;

— Dpa3BUTHE KYJIbTYPHl MBINUICHUS (CIIOCOOHOCTH K O0OOOIIEHWIO, aHaIu3y, BOCIPHUSATHIO
uH(popManun);

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

2. MECTO JUCIHHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM IPOT'PAMMBI (nanee
— OIl) BAKAJIABPUATA

JucnurnnuHa peanu3yeTcss B paMKax 00s3aTebHOM YacTU UM OTHOCUTCS K €CTECTBEHHO-HAyUYHOMY
MOJZYJIIO.

Jns ocBoeHUS MUCIHUILTMHBI HEOOXOAMMBI KOMIIETEHIIMH, C(OPMHUPOBAHHBIE B paMKaxX H3Yy4EHUS
CIEAYIOIUX MUCUUIUIMH: «MaTeMaTu4ecKuil aHalin3», «AHAIMUTHYECKAs TeoMeTpusy, «JInHeiHas
anredpay.

JMCUUNIMHBL W/WIM TPAaKTHKU, JUISI KOTOPHIX OCBOCHHE MAHHOW NUCHUIUIMHBI HEOOXOIHMMO Kak
npeamectBytomee: «O061as ¢pusznka (BOJTHBI, ONTHKA U aTOMHAas (U3HKA)».

JucuunimHa n3ydaercs Ha 2 Kypce B 3 CEMeCTpe.
3. IEPEYUEHb MNJIAHUPYEMBIX PE3YJBTATOB OBYYEHUS 110 AUCHUIIJIMHE,

COOTHECEHHBIX C IIVNTAHUPYEMbIMH PE3YJIbTATAMU OCBOEHMA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

B pesynbrare ocBoenmsi OIl OakanaBpuata o0OydYarOmUNCS JOJKEH OBJAACTh CICAYIOIIMMH
pe3ynbTaTaMi 00y4YeHHS MO0 AUCIUILTHHE:

Konanl HaumenoBanue Koa v HauMeHOBaHUE MHAMKATOPA
KOMIIeTeHI Ui KOMIIeTEHIIUH JOCTHKEHHUSI KOMIIeTeHIUH
YKE-1 Crioco0O€eH HCIIO0JIb30BaTh 3-YKE-1 3HaTh: OCHOBHBIEC 3aKOHEI

3HAHUS €CTECTBEHHOHAYYHBIX TUCIUILUINH, METO/IbI
€CTECTBEHHOHAYYHBIX MaTeMaTUYECKOTO aHAJIN3a U MOJICTTMPOBAHHS,
JUCLUIUINH, TPUMEHSTh TEOPETUYECKOT0 U IKCIEPUMEHTAIIBHOTO
METOJIBI MATEMATHIECKOT'O HCCIIEJOBAHUS
aHanu3a u moaenupoBanus, | Y-YKE-1 YMmers: ucnonb3zoBaTh MaTeMaTUyeCKHe




TCOPECTUUCCKOTO U
OKCIICPUMCHTAJIBHOT'O
HCCICOOBAaHUA B
IIOCTAaBJICHHBIX 3agadax

METO/IbI B TEXHUYECKUX HMPHIIOKCHHUSAX,
paccYUTHIBATh OCHOBHBIE YHCIIOBBIC
XapaKTEPUCTHKH CITyJallHBIX BEINYHH, PELIaTh
OCHOBHBIE 33/1a4/ MAaTEeMaTHYECKOW CTATUCTHKHY;
pelaTh TUIIOBBIE PACUCTHBIC 33/1a41

B-YKE-1 Bnaners: MeTogaMu MaTeMaTU4eCKOro
aHaJIM3a ¥ MOJICITUPOBAHUS; METOIaMH PELICHUS
3aJa4 aHaJIKM3a U pacyeTa XapaKTepUCTUK
(U3MUECKUX CUCTEM, OCHOBHBIMHU NTPHEMaMHU
00pabOTKH IKCTIEPUMEHTAIBHBIX TaHHBIX,
METOJIaMH PabOThI C IPUKIIATHBIMU
POrpaMMHBIMH TPOAYKTaMH

OIIK-1

Cnoco0€eH UCIoIb30BaTh
0a30BbIE 3HAHUA
€CTECTBEHHOHAYYHBIX
JUCHUILINH B
npoheCCHOHATBHOMI
ACATCIIbHOCTH, HpI/IMCHﬂTb
METObl MATEMATHYECKOTO
aHaJIM3a ¥ MOJICIIMPOBAHHUS,
TEOPETUYECKOTO U
3KCHepI/IM€HTaJIBHOFO
HCcCIeq0BaHus

3-OI1K-1 3HaTh: 6a30BbIE 3aKOHBI
€CTECTBEHHOHAYYHbIX JUCIMIUINH; OCHOBHBIE
MaTeMaTUYECKHEe 3aKOHBI; OCHOBHbIE (PU3NYECKUE
SIBJICHUSI, TIPOLIECCHI, 3aKOHBI M TPAHUIIBI UX
NPUMEHUMOCTH; CYIITHOCTh OCHOBHBIX
XUMUYECKHUX 3aKOHOB U SIBJICHHI; METOIbI
MaTEMaTUYECKOI0 MOJEIMPOBAaHUS,
TEOPETUYECKOI0 U IKCIEPUMEHTAIBHOIO
UCCJIE1I0BAHMS

V-OIIK-1 YMeTb: BBISBIATH
€CTECTBEHHOHAYYHYIO CYIIHOCTh IPooIIeM,
BO3HHKAIOIINX B X0OZ€ MPOPEeCCHOHATHHON
JeSATEIbHOCTH, IPUBJIEKATH JJIs1 UX PELIEHUs
COOTBETCTBYIOIINH (PU3UKO-MaTEMaTHUECKUI
amnmnapar

B-OIIK-1 Bnagers: MaTeMaTHYECKUM aIapaToM
It pa3paboTKX MOJIENeil MPOLIeCCOB U SBICHUH,
pelieHust MpaKTUYECKUX 3a/1a4
npohecCuOHANBHOM NeTeNbHOCTH; HaBBIKAMU
HCIIOJIb30BAaHUS OCHOBHBIX 00LIEPU3NYECKUX
3aKOHOB M MPHUHIIMIIOB

4. BOCHUTATEJBHBIN MOTEHIHUAJ JUCIUIIIUHBI

Hanpasienus/uean 3amauyy BOCHIUTAHUSA Bocnurate/ibHbIA NOTEHIIHAJI
BOCIUTAHUA (xon) JUCHMILINH
HHuTesnekTyabHOE - (opmupoBanue Hcnonb3oBaHne BOCIUTATENILHOTO
BOCIIUTAHHE KYJIbTYpPbl YMCTBEHHOTO | TIOTCHIMAJIA TUCITATIIINH
Tpyna (B11) I'YMAaHUTAPHOI0, ECTECTBEHHOHAY4YHOTO,
obmenpodeccCnoHaTBHOTO 1
po(hecCHOHATEHOTO MOIYJIS JIJISt
(bopMHUPOBaHHS KYJIBTYPBI YMCTBEHHOTO
Tpy/la MOCPEICTBOM BOBJICUEHUS
CTYJICHTOB B y4eOHBIE
MCCIIeI0BATENbCKUE 3a/JaHUsI, KypCOBBIE
paboTHI U JIp.
IIpodeccnonanbHoe u - popmupoBanue 1. Ucnionp30BaHKe BOCIUTATENLHOTO

TPYAOBOE BOCIIUTAHHE

TyOOKOTO TOHUMaHUS
COLIMAJIBHOU POJIX

npodeccuu, TO3UTUBHON | 0OmIenpodecCHOHATBHOTO MOIYJIS JJISI:
U aKTUBHOM YCTaHOBKH
Ha [IEHHOCTH M30paHHOW | OTHOIIEHUS K MpodecCur WHKEHepa

MMOTEHIIMANA JTUCIUITINH
€CTECTBEHHOHAYYHOI'O U

- (hopmupoOBaHUS TO3UTUBHOTO




CIIEIUATBHOCTH,
OTBETCTBCHHOI'O
OTHOIIICHUS K
npodeccrnoHaIbHOM
JEATeILHOCTH, TPYLY
(B14)

(KOHCTpYKTOpa, TEXHOJIOTA), TOHUMAaHHUSI
€€ COLIMAIIBHOM 3HAYUMOCTH U POJIU B
o011ecTBe, CTPEMIIEHUS CIIE10BaTh
HOpMaM PoeCCUOHATHLHONU ATHKU
MOCPEJICTBOM KOHTEKCTHOI'O O0yUYEeHHS,
peLIeHHS TPAKTUKO-OPHEHTUPOBAHHBIX
CUTYallMOHHBIX 3a]a4;

- (hopMUpOBaHHS YCTOMYUBOTO HHTEPECA
K IIpOo(eCCUOHAIIBHOMN IEATENIHOCTH,
CHOCOOHOCTH KPUTHUYECKH,
CaMOCTOSITENIbHO MBICIUTh, IOHUMATh
3HaYUMOCTb MPOPECCUN TTOCPEICTBOM
OCO3HAaHHOI'O BBIOOPA TEMATUKU
MIPOEKTOB, BHIITOJHEHHUS IPOCKTOB C
nocienyomei myoamuyHon
IIPE3EHTALEN PE3yNIbTaTOB, B TOM YHUCIIE
000CHOBaHHMEM MX COLUAIbHON U
MPAKTUYECKOM 3HAYMMOCTH;

- (hopMUpOBaHMSI HABBIKOB KOMAaHTHOM
paboThl, B TOM YMCIIE peaan3aluu
pas3IMYHBIX IPOEKTHBIX posieH (Juaep,
WCTIOJTHUTEIb, aHAJUTHK U TIP.)
IIOCPEJICTBOM BBIIIOJHEHHS COBMECTHBIX
MIPOEKTOB.

2. Mcnionb30BaHuE BOCIUTATEILHOTO
MOTEHIMAJa TUCIIUTLTHHBI
«OKOHOMUYECKHE U TIPABOBHIE OCHOBBI
MEIUIUHCKON AEATEIbHOCTUY,
«OKOHOMUYECKHE U TIPABOBHIE OCHOBBI
npodecCHOHATLHOM 1eATETbHOCTHY,
«YTpaBiieHHe, OpraHu3anus u
IUTaHUPOBAHKUE IPOU3BOJICTBA» U JIP.
JUTSL:

- (hopMUpPOBaHMSI HABBIKOB CUCTEMHOIO
BUJICHUS POJIA ¥ 3HAYUMOCTH
BbIOpaHHOM Mpodeccun B COIUAIBHO-
HYKOHOMHYECKUX OTHOIICHHSIX Yepe3
KOHTEKCTHOE 00y4eHUe

5. OFbEM JUCHHUIIVIMHBI B 3BAYETHBIX EJJMHUIIAX C YKAZAHUEM KOJIMYECTBA
AKAJEMHUYECKHUX YACOB, BBIJAEJEHHBIX HA KOHTAKTHYIO PABOTY

OBYUAIOIIUXCA C IIPEIIOJABATEJIEM

(M0 BHUIAM 3AHATHI) W HA

CAMOCTOATEJBHYIO PABOTY OBYYAIOIIIUXCHA

Buj pa6orsl

KoandecTBo 4acoB Ha BH]
padoThI IO cemecTpaM:

KonTrakTHan paﬁoTa oﬁyqamnmxca C mpemnoaaBaTe/ieM

AyYJAUTOPHBIE 3aHATHSI (6ce20) 96
B ToMm uncrne:
JeKyuu 32
npakmuyecKue 3aHsAmusl 32
(u3 Hux 6 popme npaxmuueckoil n002omMmoeKL)
1ab0pamopHvle 3aHAMUsL 32




(u3 Hux 6 popme npaxmuueckoil n002omMmoeKL)

HpOMe)KyTO'-[Haﬂ aTTeCTalnus

B Tom uucine:

9K3AMEH o4
CamocrosiTesibHas padoTa 00y4aKIIUXCH
CamocrosiTeJibHasi padoTa 00yyawInuxcs (6cezo) 66
Bcero (uachbi): 216
Bcero (3aueTHble eTUHHUIIBI): 6

6. COAEP’KAHUE ANCHUITVINHBI, CTPYKTYPUPOBAHHOE 11(0) TEMAM
(PABJEJIAM) C VYKAZAHUEM OTBEJAEHHOI'O HA HHX KOJIMYECTBA
AKAJEMHUYECKHUX YACOB U BUJOB YYEBHbBIX 3AHATHUU

6.1. Pazoenvt oucuyuniunvl u mpyooemMKOCmb RO 6UOAM YUEOHBIX 3AHAMUIL (8 AKAOEMUUECKUX
uacax)

Henensi| Ne HaumenoBanme pa3jaesa /TeMbl JUCHUATIIAHBI Buabl yueOHoii padoThI
n/n
Jlex | IIp |JIab ]:;{: COP
1-4 |1. |DieKkTpuYecTBO 12 |12 |12 | - | 16
1 1.1.|TTone HEMOABMKHBIX 3apSIJIOB B BAKyyMe 2 2 2 - 4
2 1.2.|TToyie HEMOBMIKHBIX 3aPSIIOB B JIMIJICKTPHUKE 2 2 2 - 4
3 |1.3.|IIpoBOSHHUKH B JIEKTPHYECKOM MOJIE 4 14 | 4] -
4 |1.4.|DHeprust 31eKTPHYECKOTO MOJIS 4 1414 -
5-16 |2. |Marnerusm 20 120 | 20 | - | 46
5,6 |2.1.|TTone mOCTOSSHHOTO TOKA B BaKyyMe 2 2 2 - 4
7 2.2.|MarsuTHoe 1ojie B BeleCTBe 2 2 2 - 4
8,9 |2.3.|TlepeMeHHOE 5IEKTPOMATHUTHOE TIOJIE 2 |2 12| -1]4
10,11 |2.4.|Dnexkrpudeckue KojaeOaHus 2 2 2 - 6
12  |2.5.|TlepemenHsbIi TOK 2 | 2| 2] -1]6
13,14 |2.6.|/IBmxeHne 3apsHKEHHBIX YaCTHIL B DJIEKTPHUYECKUX U 2 2 2 i 6
MarHUTHBIX MOJISIX
15 |2.7.|DnexTpudeckuii TOK B METAIIAX M TOJTYIPOBOIHHKAX 4 1414 ] - |8
16 |2.8.|DnexTpuuecknii TOK B razax 4 1414 ] - |8
HMroro 3a 3 cemecTp: 32 132 |32 | - | 66
Bcero: 32 |32 | 32| - | 66

Tlpum.: Jlex — nexyuu, Ilp — npaxmuyeckue 3ansmus / cemunapul, Jlab — nabopamopmvle 3ansmus,
Bueayo — sneayoumopnas konmaxmuas paboma, CPO — camocmosamenvuas paboma ooy4arouuxcs,
I1IT — npaxmuyeckasi nO020MosKa.

6.2. Cooeprrcanue oucyuniuHnbvl, CHpYKmypuposantoe no pazoeaam (memam)

Jlexyuonnwiu Kypc

Hepeasn HaumeHoBaHue
Ne (pa3gena /Tembl Conep:xkanue
AUCHMILINHBI




JIeKTPUYECTBO

.|IToe HEMOABMIKHBIX

3aps7I0B B BAKyyMe

DnekTpuyeckui 3apsia. CBOKWCTBA ANEKTPUUECKUX 3aPS/IOB.
3aKkoH coxpaHeHus 3apsaa. Toueunslil 3apsa. 3akoH KymnoHa.

1.2.

[Tosie HEMOABUKHBIX
3apsJi0B B TUAJICKTPUKE

Onexrpudeckoe nose. Hanps»eHHOCTb 3JIEKTPUYECKOr0
noss. Cuna, AecTByoIas Ha 3aps]l B 2JEKTPUUYECKOM I10JIE.
[IpuHIMI cyneprno3unuu noJen.

1.3.

[IpoBogHUKY B
AIEKTPUUYECKOM T10JIe

[Torok BekTOpa HanpskeHHOCTH. Teopema ['aycca niis
BEKTOpPA HaMpspKeHHOCTH. OObeMHas1, TOBEPXHOCTHAS U
JMHEWHAs MI0THOCTHU 3apsAnoB. Iloe 3apskeHHbIX
UWIMHAPUYECKUX U CPEPUIECKUX MOBEPXHOCTEH, 1MoJIe
OJIHOM U ABYX IU10cKocTel. [lone 3apskeHHoro mapa.
JluBeprennus BeKTopa HanpsbkeHHOCTH. Teopema [Maycca s
BEKTOpa HAIPSHKEHHOCTH B () depeHInaIbHoi GopMme.

14.

OHeprus
AIIEKTPUIECKOTO TIOJIS

[MorennmaneHOe Mosie cwit. L{upkymsiius BeKTopa
HATPSOKEHHOCTH AJISKTpUIecKoro moiist. Teopema
UPKYJISUU BEKTOPA HANPsHKEHHOCTH. POoTOp BekTopa
HanpsokeHHocTH. Juddepennmanbaas GopmynupoBka
noteHuuanbHoro nois. [loreniuan. Csazb Mexay
MOTCHIIMATIOM U BEKTOPOM HAIPSHKCHHOCTH.
DKBHIIOTCHIIUAILHBIC TIOBEPXHOCTH.

5-16

Marsnerusm

5,6

2.1.

ITone mocTOsAHHOTO TOKA
B BAKyyMe€

BsaumopeiictBue TokoB. MaruutHoe nosie CBoiicTBa
MarHuTHOTro nojis. MarautHas nagykuus. Cuiia JlopeHua.
[IpuHIMI Cyneprno3uiuyu MarHUTHBIX TOJIEH.

2.2.

MarauTtHoe 1oJie B
BEIIIECTBE

3axoH buo-Casapa. Teopema ['aycca 111 BEKTOpa MArHUTHOM
MHIYKUWH. [IluBepreHnys BEKTopa MAarHUTHON MHYKIUH.
ITone npsamoro Toka. Ilosne B ieHTpe U Ha OCU KPYroBOTO
TOoKa. TeopeMa 0 UPKYJISLUU BEKTOPAa MAarHUTHOU
uHaykuuu. Ilone conenonna u ropouna. 3akoH Ammepa.
KoHTyp ¢ TOKOM B OJHOPOHOM U HEOAHOPOJIHOM MarHUTHOM
II0JIE: BpalllaTeIbHbIIi MOMEHT, JHEPI U, CUJIA, NCUCTBYIOIIAs
Ha KOHTYp B HEOJIHOPOJHOM MarHuTHOM noJje. Pabora mpu
NEPEMEIICHUN KOHTYpa ¢ TOKOM B MarHUTHOM I10JI€.

8,9

2.3.

[Iepemennoe
3JIEKTPOMAarHUTHOE I10JIE

Marnetuku. Toku NpoOBOAMMOCTH U TOKA HAMAarHU4YeHUs
(monexynsipubie Tokn). Hamarunuennocts. [lomne B
MarHeTukax. TeopeMa o MUPKYJISAIUHA BEKTOpa
HaMarHu4eHHOCTH. Hanps>keHHOCTh MarHUTHOTO MOJISI.
TeopeMa 0 UPKYJIALNMHA BEKTOPA HAMPSHKEHHOCTH.
MarnuTHas BOCIPUUMYUBOCTh. MarHuTHasi MPOHULIAEMOCTb.
VYcnoBusi BOSHUKHOBEHHUS 00bEMHBIX TOKOB HAMAarHUICHHS.
VYcnoBus Ha rpaHulie pasjena IByX MarHeTHKOB.

10,11

2.4.

DIIEKTPUYECKUE
KoseOaHus

MarsuTHbIE CBOWCTBA BELIECTBA. MarHUTOMEXaHUYECKHE
aBieHud. [ mpomarautHoe oTHoneHrne. OnbIT DUHILITEHA U
ne-Xaaca. OnsIT bapHTTa.

12

2.5.

[TepemenHbIl TOK

MarauTHbIE MOMEHTHI aTOMOB U MoJieKyJl. OnbIT lITepHa n
I'epiaxa.

13,14

2.6.

JIBr>KeHUE 3apsKEHHBIX
YaCTHIL B YIEKTPUYECKUX
Y MarHUTHBIX ITOJISIX

Hua-, mapa- u peppomarnetuku. [Ipuposa quamaraeTnsma u
napamarietuszma. @eppomarneru3m. OCHOBHasI KpUBas
HamarHudyeHus. MarautHoe HackleHue. ['ucrepesuc.
Ocrarounoe Hamaruuuenue. KospuurrupHas cuia.
Marnutoctpukius. [Ipupona ¢peppomaraernszma. Touka
Kropu. AuTndeppomarseTusm.




15 |2.7.|Dnexrpuuecknii ok B |[FIBICHHE JIEKTPOMarHUTHON MHAYKIMH. Onbrt dapajes.
MeTauiax ITpasuito Jlenna. DJ1C nnayknun. IloTokocuennenne
[10JTYIIPOBOHAKAX (MOJIHBIM MarHUTHBIN MOTOK).

16  |2.8.|Dnekrpuuccknii ok B |[“1BICHHE caMoMHIyKIMK. MHAYKTHBHOCTD. FIHIyKTHBHOCTD
rasax conenoupa. IJIC camonnaykunu. Bzaumuass vHIyKuIusl.

BsaumMHuas naaykTuBHOCTB. Teopema B3aMMHOCTH.
IIpaxmuueckue/cemunapckue 3aHamus
Heneas HaumenoBanue
Ne |pa3pena /Tembl Coaepixanue
AUCHHILTHHBI

1-8 |1. [DaexkTpuuecTBO

1,2 |1.1.|TTone Henompuskupx | DICKTpHYCCKuUii 3apsii. CBOCTBA JIEKTPHICCKHX 3aPS/IOB.
3apsII0B B BAKYYME 3aKoH coxpaHeHus 3apsaja. Todeunsli 3apaa. 3akoH KyioHa.

3.4 [1.2.|TTone HenompumxkHpX | DVIEKTPHIECKOE moJe. HalpsiKeHHOCTH 3IEKTPHYECKOTO MOJISL.
3apsIIOB B Cuna, gelicTByronias Ha 3apsJl B JIEKTPUYECKOM I10JIE.
JDIICKTPHKE [TpuHIMI CyTIEPIIO3UIIUH TTOJIEN.

5,6 |1.3.[IIpoBoaHuky B IToTtok BekTOpa HanpspkeHHOCTH. Teopema I'aycca uis BeKkTopa
IEKTPUYECKOM Tojie  |HAIPKEHHOCTH. OObeMHasl, TOBEPXHOCTHAS H JINHEHHAs

IUIOTHOCTH 3apsi10B. [losie 3apsKeHHbIX UIMHIPUYECKUX U
chepHUECKHUX TOBEPXHOCTEH, 110JI€ OJHON U ABYX ILIOCKOCTEH.
[Tone 3apsxeHHOro mapa. JluBepreHuus BEKTopa
HanpsbkeHHOCTU. Teopema ["aycca st BEKTOpa HaIPsHKEHHOCTH
B ¢ depeHnnanbHoi hopme.

7,8 |1.4.|3ueprus [TorennuansHoe none cui. Hupkymsuus Bekropa

JIEKTPHYECKOTO oJisi | HATIPKEHHOCTH JIIEKTPUUECKOro noms. Teopema LUPKyIALUy
BEKTOpa HaIPSKEHHOCTH. POTOp BeKkTOpa HAIPSKEHHOCTH.
JuddepennmansHas GopMynupoBKa MOTEHIMATBHOTO HOJS.
[Torennuan. CBs3p MekAy NOTEHIUAIOM U BEKTOPOM
HaNpsHKEHHOCTU. DKBUIIOTCHIIMAIbHBIE TOBEPXHOCTH.
9-16 |2. |MarHeTrusm
9,10 |2.1.|TTone mocTosHHOrO BzaumopeiictBue TokoB. MarautHoe none CBolicTBa
TOKa B BaKyyMe MarHuTHOro nossa. MarautHas nagyknus. Cuna Jlopenuna.
IIpuHIUI Cyneprno3uIMu MarHUTHBIX TOJIEH.
11,12 |2.2.|MarrutHoe mose B 3akoH buo-Casapa. Teopema ["aycca i BeKTopa MarHUTHOM
BEIIECTBE MHAYKIUU. JluBeprexiys BeKTopa MarHuTHOM MHAyKuu. [Tone
npAMoro Toka. Ilose B ieHTpe 1 Ha OCU KPYTroBOI'O TOKA.
Teopema o UPKyJIALMY BEKTOpa MAarHUTHOW MHIyKIUU. [Tome
cojeHonaa ¥ Topoua. 3akoH Ammnepa. KoHTyp ¢ TokoM B
OJIHOPOJHOM M HEOJTHOPOJHOM MArHUTHOM IOJIE:
BpalaTeIbHbII MOMEHT, DHEPIrHs, CUIIA, IEHCTBYIONIAs Ha
KOHTYp B HEOZHOPOJHOM MarHuTHoM nosje. Pabota npu
HepeMEIEHH KOHTYPa ¢ TOKOM B MaTHUTHOM I10JIE.
13,14 |2.3.|Ilepementoe Marnetuxu. Toky IpOBOJUMOCTH U TOKA HAMAarHUYEHHUSI
3JIEKTPOMArHHTHOE (MonexynsapHble Tokn). Hamarunuennocts. Ilone B Mmarserukax.
HoJe TeopeMa 0 UPKYJIAIUU BEKTOPA HAMATHUYEHHOCTH.
HarmpsixeHHOCTh MarHUTHOTO 1OJs. TeopeMa 0 LMPKYIALUA
BEKTOpa HAIIPSHKEHHOCTH. MaruuTHas BOCIPUUMYHBOCTD.
MaruuTHas IpOHUIAEMOCTD. Y CJIOBUSI BOSHUKHOBEHUS
00BEMHBIX TOKOB HAMAarHW4eHUs. Y CJIOBUS HA TPaHHILE pa3zeia
JBYX MarHeTUKOB.
15,16 |2.4.|9nexrpudeckue SIBnenue >neKTpoMarauTHOM HHAYKIMK. OneiT Papanes.




KoJieOaHus [TpaBumno Jlenna. D/]C naaykuun. [ToTokocuenieHue (oTHbIH
MarHuTHBIN MOTOK).

Jlabopamopnvie 3anamus

Henensi|Ne |HaumeHoBaHue pas3aeiia /TeMbl JAUCHUIIIIHHDBI Couepma}me

1. |DaekTpuuecTBo

1.1.|ITosie HEMOABUKHBIX 3apsJIOB B BAKyyMe

1.2.|TTone HEMOABMXXHBIX 3apsJIOB B JIMAJICKTPUKE

1.3.|IIpoBOAHMKY B 3JIEKTPUUECKOM TOJIE

1.4.|9Heprust SMEeKTPUIECKOTO OIS

2. |Marnerusm

2.1.|TTone mOCTOSSHHOTO TOKA B BAKYyMe

2.2.|MardauTHoe 1oJjie B BEIECTBE

2.3.|IlepemeHHOE IEKTPOMAarHUTHOE TIOJIE

2.4.|Dnektpudeckue KojaebaHus

2.5.|ITepemMeHHBIN TOK

2.6. HBI/I)KGHI/IC 3aPSOKCHHBIX YaCTHUIL B OJICKTPHUYCCKUX U MAIHUTHBIX ITOJIAX

2.7. 9H€KTpI/I‘leCKI/Iﬁ TOK B MCTAJUIAX U IMOJIYIPOBOJHUKAX

2.8.|DnexTpuieckuil TOK B ra3ax

7. IEPEYEHb YYEBHO-METOJAUYECKOI'O OGECIHHEYEHUA JJI51
CAMOCTOSTEJABHON PABOTHI OBYYAIOHUXCS IO JUCHUITIIUHE

1. Typbuu A.®. Metoauyeckue ykazaHusi K BBITIOJHEHHUIO JTAOOPAaTOPHBIX paboT 1o kypcy «Oommas
¢uzuka». — O6HuHCcK: UATD, 1999.

2. 3noposuesa .., Mapkun A.Il., Mactepo B.C. JlaGopatopHblii npakTHKyMm 1mo Kypcy «Oommas
duzuka», paznen «aexrpuuectBo». — O6HUHCK: UATS, 2005.

3. I'ypbuu A.®. JIabopaTopHbIi IPAKTUKYM 0 Kypcy «Oo0mas ¢pusukay, pasaen «JIeKTPpUIeCcTBO U
Mardgetusm». — M.: HUSIY MU®U, 2014.

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

8.1. Céa3zv mesxncoy hopmupyemvimu Komnemenyuamu u hpopmamu KOHMPOIA UX 0C60EHUA

Ne | KonTposaupyembie NuaukaTop nocTuxeHust HanmeHoBaHMe OLIECHOYHOTO
n/n pasaebl (TeMbl) KOMIIETEHIIUH CpeAcTBa TeKYIUel u
AUCHUILINHBI NPOMEKYTOYHOM aTTeCTALMHI
Texyuiasi atrecramnusi, 3 ceMecTp
1. JIEKTPUYECTBO 3-OIIK-1, YV-OIIK-1, B-OIIK-1 | KomiokBuym
3-VKE-1, V-VYKE-1, B-YKE-1
2. Marnetusm 3-OIIK-1, YV-OIIK-1, B-OIIK-1 | KonTposabHas paboTa
3-VKE-1, V-VKE-1, B-YKE-1
IIpoMe:kyTOoUHasi aTTeCTAIUs, 3 CEMECTP
OKk3aMeH 3-0OIIK-1, YV-OIIK-1, B-OIIK-1 DK3aMeHAI[MOHHEIN OUIeT
3-VKE-1, V-VKE-1, B-YKE-1

8.2. Tunoesvie KonmpoJibHble 3A0AHUA UNU UHbLE MAMEPUAIbL, HEOOX00UMbLe 011 OUEHKU 3HAHUIL,
YMEHUIl U HABBIKOG, XaAPAKM EPUYIOUAUX IMANbL hOPMUPOBAHUA KOMNEM EHYUTL




@DOHJT OLEHOYHBIX CPEACTB IO AUCHUIUIMHE O00ecreyrBaeT MPOBEPKY OCBOCHHS IUIAHUPYEMBIX
pe3yabpTaToB 00yueHUs! (KOMIETEHIIMA M UX WHAWKATOPOB) MOCPEICTBOM MEPONPHUATHI TEKylleH u
IIPOMEKYTOUHOM aTTECTalMy 1O TUCLHUILIINHE.

OLIGHO‘-IHBIG cpeacTBa NMMprUBCACHLI B HpI/IHO)KeHI/II/I ((q)OHI[ OLICHOYHLIX CPCACTB».

8.3. Memoouueckue mamepuanst, onpeoensaroujue Npoueoypbvl OUCHUBAHUA 3HAHUIL, YMEHUI,
HaévIKO86 U (unu) onvima OeamenbHOCmU, XaApPaAKMeEPU3YUWUX IManvl Gopmuposanus
KomnemeHuui

HroroBass arrectauys IO JUCLUIUIMHE SBJIAETCS HMHTETPAIBHBIM  IIOKa3aTeleM  KadecTBa
TEOPETUYECKUX M NPAKTUYECKUX 3HAHUN U HaBBIKOB OOYYAOLIMXCS 10 JUCLMIIIIMHE U CKJIA/IbIBACTCS
U3 OLIEHOK, ITOJIYYEHHBIX B XOJI€ TEKYIICH U IPOMEXKYTOYHOU aTTECTALUH.

Texymas arrecranusi B CEMECTpE IPOBOJIUTCS C LENbIO OOECleYeHUs CBOEBPEMEHHOW 00paTHOM
CBSI3H, JIUIsl KOPPEKUIMHU 00YyUeHUSs], aKTUBU3ALUN CAMOCTOATEIBHOM paboThl 00yJarOIIIXCSl.

HpOMexcyTquaﬂ arreCraiusa IpCaHasHAauYCHa OJIA 00BEKTUBHOI'O MMOATBCPKACHUA M OLCHHBAHMA
AOCTUTHYTBIX PC3YyJIbTATOB 06yT-I€HI/I$I IMOCJIC 3aBCPUICHUA U3YUCHUSA JUCHUIIINHBI.

Tekymas aTTecTalus OCyIIeCTBISETCS IBa pa3a B CEMECTP:

e xouTpodpHasg Touka No 1 (KT Ne 1) — BeicTaBisieTcs B AJIEKTPOHHYIO BEIOMOCTh HE MO3AHEE §
Helenu ydeOHoro cemectpa. BkirouaeT B ce0si OICHKY MEpPONPUATUN TEKYIIEro KOHTPOJIS
ayJUTOPHOM ¥ CAMOCTOSTEIILHOM pPabOThl O0OydJaroIierocs I0 pas3jeiiaM/TeMaM Y4eOHOM
JTUCIUILIMHEL ¢ 1 o 8 Hememto yuebHOro cemecTpa.

e xoHTpodpHasg Touka Ne 2 (KT Ne 2) — BeicTaBisieTcsi B 2JICKTPOHHYIO BEJOMOCTh HE TMo3jHee 16
Helenu ydeOHOro cemectpa. Bkiodaer B ce0si OLEHKY MEPONPHUSITHHA TEKYIIETO KOHTPOJIS
ayTUTOPHOM M CaMOCTOSITENbHOM paldoThl oOydaromierocs Mo pas3aenaM/TeMaM  y4eOHOM
JTUCHUIITUHEI ¢ 9 o 16 Henmemo yueOHOro cemecTpa.

Pe3yJ'IBTaTBI TeKanefI u HpOMe)I(YTOqHOﬁ aTTeCTallu IIOABOAATCA IO IIKAJIC 6aHHbHO'peﬁTHHFOBOﬁ
CHCTCMBI.

JTan peiiTHHIOBOI cHcTEeMBbI / Henens Bauan
OueHovHoe cpeaCTBO Y Tomp—— Maxcuvyn

Texymas arrecranus 1-16 36 60
KontpoabHas Touka Ne 1 7-8 18 30
Konnoxeuym 8 18 30
KonTpoabHasi Touka Ne 2 15-16 18 30
Koumponvnas paboma 16 18 30
IIpomexyTouyHas aTTeCTALMSA - 24 40
3auer -

3auemmnuiii bunem - 24 40
NTOI'O no aAucuunjinHe 60 100

* MUHMMalIbHOE KOJIMYECTBO OAJIJIOB 32 OLIEHOYHOE CPEJICTBO — 3TO KOJIMYECTBO OAyuIOB, HAOpaHHOE
o0yJaromuMcsi, MpU KOTOPOM OLEHOYHOE CPEJICTBO 3aCUMTHIBACTCSA, B IPOTHBHOM Cllydyae
o0yyaromuics T0MKEeH JTMKBUIUPOBATh MOSBUBIIYIOCS aKaJIEeMHUUECKYIO 3aJI0JDKEHHOCTD 110 TEKyILei
WIM MPOMEXKYTOUYHOM arrecTalud. MUHHManIbHOE KOJMYECTBO OAJIJIOB 3a TEKYIIYIO aTTECTaluio, B
T.4. OTAEIBHOE OLICHOYHOE CPEACTBO B €€ COCTaBe, U MIPOMEKYTOUHYIO aTTecTaluio cocrasisger 60%
OT COOTBETCTBYIOINX MaKCUMAJIbHBIX OaJlIOB.

CTy,Z[CHT CUHUTACTCAd aTTCCTOBAHHBIM IO pa3acCily, 3aUCTy WM 3K3aMCHY, CCJIIM OH Ha6paJ1 HE€ MCHCEC
60% ot MakcuMaIbHOTO Oaia, MpeayCMOTPEHHOTo paboyeil MporpaMmMoii.

CTy,Z[CHT MOXKET 6I:ITI> ATTCCTOBAH IO AUCHUIINIMHE, €CJIM OH AaTTCCTOBAH IIO KaXXJIOMY pasaciy,
3aueTy/?K3aMeHy B €r0 CYMMapHBIN O0ali1 cocTaBisieT He MeHee 60.



Onpeoenenue 060nycoe u wimpaghos

Bonycel: moomupuTensHbie 6auIbl CTYAEHT MOXET MOJIYYUTh K CBOEMY PEHTHHIY B KOHIIE CeMecTpa 3a
NPUCYTCTBUE HA JICKIHUSAX, MPAKTHUYECKUX M JIAOOPATOPHBIX 3aHATHAX W aKTUBHYIO M PETYISPHYIO
paboTy Ha 3aHATUSIX.

bonyc (mpemuanbHble OajlIbl) HE MOKET MPEBHINIATh 5 OaUIOB, BMECTe C OaulaMu 3a TEKYIIYIO
aTTecraiuio — He 6onee 60 OamIoB 3a cemectp.

8.4. Illkana oyenku 06pazosamenbHbIX 00CMUINCEHUT

HtoroBas aTTecranus Mo AUCHUIUIMHE olleHnBaeTcs 1o 100-0auibHOM 1IKaie U MpeACTaBiIseT CyMMY
0aioB, 3apabOTaHHBIX CTYJECHTOM MpPHU BBINOJIHEHUU 33JaHUI B paMKax TEKYIIEH U MPOMEXYTOUHON
aTTecTaluu

Cymma Ouyenka no Ouyenka | Tpebosanua K ypoenio 0ceoenusn y4eonoi
oannoe 4-x fannvHoOU wiKkane ECTS OuUCUUNIUHDL

OrneHka «OTJIMYHOY BBICTABISETCS CTY/ACHTY,
€CIT OH TITYOOKO M IMTPOYHO YCBOMII
IPOrpaMMHBIM MaTepua, UCUEPIIbIBAIOLIE,
IIOCJIEI0BATENbHO, YETKO U JIOTUYECKU

90-100 5- «omauunoy/ «3aumenor A N
CTPOMHO €ro M3JIaraeT, yMeeT TeCHO
YBSI3BIBATH TEOPHUIO C MPAKTUKOMN, HCIIOJIB3YET
B OTBETE MaTepHal MOHOTpapUIECKON
JUTEPATYPHI

85-89 B OneHka «xopoIo» BBICTABIISETCS CTYACHTY,

€CITH OH TBEPJIO 3HAECT MATepPHasl, IPaMOTHO U
4 - «xopowioy/ 10 CYIIECTBY U3JIATAET €r0, HE JOIYCKAas
«3aumenoy y y - y
75-84 C CYIIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC

70--74

65-69 D Or1eHKa «yI0BIETBOPUTEIHHOY BBICTABIISETCS
CTYAEHTY, €CJIM OH UMEET 3HAHUS TOJBKO

OCHOBHOTI'O MaTepHalla, HO He YCBOHWII €r0
JieTanel, 10IyCKaeT HETOUYHOCTH,
HEJ0CTaTOYHO MPaBUJIbHBIE (POPMYITUPOBKH,
HapyLIEHUs JJOTUYECKON
MOCJIEI0BATENBHOCTH B U3JI0KEHUHU
IIPOrpaMMHOI0 MaTepuaia

3-
«Y00871eMBOPUMENLHO Y/
60-64 «3aumenoy E

O1eHKa «HEYIOBIECTBOPUTEITLHOY
BBICTABJISICTCS CTY/ICHTY, KOTOPBIi HE 3HAET
3HAYUTEIIBHON YacTH MPOTrPaMMHOTO

2 - MaTepHaa, JOMycKaeT CyIIeCTBEHHbIE

0-59 «HEY00871eME8OPUMENbHON/ F ommOku. Kak nmpaBuiio, oreHka

«He 3aUMmeHO» «HEYJIOBJICTBOPUTEIBHOY» CTABUTCS
CTYJCHTaM, KOTOPBIC HE MOTYT MPOIOJIKHUTh
oOyueHue 6e3 TOMOTHUTENbHBIX 3aHATHH TI0
COOTBETCTBYIOIIEH TUCIUITIIHHE

9. IEPEYEHDb QCHOBHOI71 U JOMNOJHUTEJIBHOM YYEBHOM JIMTEPATYPHI,
HEOBXOJINMOMU 1JIs1 OCBOEHUA JUCHUITVINHBI

@) OCcHOBHaA yuedHan Tumepamypa:
10




1. Uponos MN.E. 3agaun mo oOmieit pusuke. — M.: "Jlaboparopusi 3nanmit" (panee "BUHOM.
Jlaboparopus 3uanuii"), 2010-2014. (69 sk3. , OBC Jlans, http://e.lanbook.com/).

2. Hponos U.E. Dnexkrpomarnetusm. OcHoBHBIE 3aK0oHBL. — M.: "JlabopaTtopus 3Hanmit" (paHee
"BUHOM. Jlaboparopus 3nanmii"), 2012-2013. (50 »x3., ObC Jlans, http://e.lanbook.com/).

3. CasenbeB M.B. Kypc obmeit ¢usuku. B 3-x 11. T.2. DnekrpudectBo U MarHeTu3Mm. BoiHEL
Ontuka. — M.: Jlans, 2011. (9 5k3.,9B6C Jlans, http://e.lanbook.com/).

4, CagsenneB U.B. Kypc obmeit dusuku. B 5-u t1. Tom 2. DnekTpudecTBo U MarHeTusm. — M.:
Jlans, 2011. (BBC Jlans, http://e.lanbook.com/).

0) OonoanumenvHan yueoHas aumepamypa:

5. Cusyxun JI.B. O6muii kypc ¢uszuku. Tom 3. DnekrpuuectBo. — M.: @usmaraut, 2009. (36C
Jlanb, http://e.lanbook.com/).
6. CagenneB U.B. Kypc ob6me#t puzuku. Kaura 3. — M.: ACT, 2003 (200 5k3.).

10. IEPEYEHb PECYPCOB HH®OPMAIMOHHO-TEJEKOMMYHUKAIIMOHHOM
CETU «MHTEPHET» (JAJIEE - CETb «MHTEPHET»), HEOBXOJAUMBIX JIJA
OCBOEHMUSA JUCIIAITJIMHBI

1. DnekTpoHHO-OnOmoTeunast  cucrema  1books.ru  [Dnekrponnsiit  pecypc] — URL:
http://ibooks.ru/.

2. OnexkTpoHHO-OMOnnoTeynas  cucreMa  «Jlawb»  [OnexktponHeld  pecypc] —  URL:
http://e.lanbook.com/http://ibooks.ru/.

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

4. OnektpoHHass Oubnanoreunass cucrema «Kymep Oyk» [Onextponnbiii pecypc] — URL:
http://kuperbook.biblioclub.ruhttp://ibooks.ru/.

S. OnekTpoHHas OuOimoTeuHas cuctema «KOHCynbTaHT cTyneHTa» [DNEKTPOHHBIA pecypc| —
URL.: http://www.studentlibrary.ruhttp://ibooks.ru/.

6. [{enTp nHpopmManoHHO-OMOIMOTEYHOTr0 oOecnieueHns yueOHo-HayuHoi nestenbHoctd HUAY

MU®U [Drextponnsiii pecypc] — URL: http://library.mephi.ru. http://ibooks.ru/.

11. METOOAUYECKHUE YKA3AHUSI JJISI OBYYAIOUUXCS MO OCBOEHHIO
JUCHUTINHBI

Bun yuebnbsix Opranu3zanus AesITeNIbHOCTU CTYIeHTa
3aHITUI
Jlexms Hanucanne KoHCHeKTa JEKIMH: KpaTKO, CXEMaTU4YHO, I0CIEI0BATEIIHHO

(uKCUpOBaTh OCHOBHBIE TMOJOXKEHUS, BBIBOJABI, (OPMYITUPOBKH, 000OIIEHUS;
rmoMevaTh Ba)KHBIE MBICIIH, BBIJIEIATH KIIOUEBBIC ClOBa, TepMHHBI [IpoBepka
TEPMUHOB, MOHATUH C MOMOUIBIO SHIMKIIONEANUN, CIOBapei, CIIPAaBOYHUKOB C
BBITTMCHIBAHUEM TOJIKOBAaHUW B TeTpaab. OO003HAYUTH BOMPOCHI, TEPMHHBI,
Marepuai, KOTOPbI BbI3BIBAET TPYAHOCTHU, NMOMETUTh U MOMNBITATbCS HAWTH
OTBET B pEeKOMeHJyeMol inurtepatrype. Eciam camocrosiTenbHO He yaaercs
pa3zobpaThcsi B MaTepuaie, HeoOXoaumMo chopMynupoBaTh BONPOC U 33JaTh
MIPENO/IaBaTeII0 Ha KOHCYJIbTAIlMN, HA TPAKTHYECKOM 3aHSITHH.

[IpakTuueckue [IpopaboTka paboueli mporpaMMBl, yaelsis 0co000€ BHUMaHUE ENSIM U 3a/1a4am,
3aHATHUS CTPYKTYpE H COJACPKAHUIO TUCHUTIINHBIL. KOHCIEKTHpPOBaHME HMCTOYHHKOB.
Pabota ¢ KOHCTIEKTOM JIEKIIUi, TOJITOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM,
MMPOCMOTP PEKOMEHIyeMOH JuTepaTypsl. PelmieHune pacueTHO-TpaduuecKux
3a/IaHMil, penieHue 3aa4 1o aropuTMy u Jp.

KonTponbHas 3HAKOMCTBO C OCHOBHOM U JOMOJHUTEIBHOW JIUTEPATYpOMl, BKIIIOYAs
pabota CIpaBOYHBIE W3MAaHUS, 3apYOCIKHbIE HWCTOYHUKH, KOHCIIEKT OCHOBHBIX
MOJIOKEHUH, TEPMUHOB, CBEACHUN, TpeOYyOIUXCS Mg 3alOMUHAHUS U
SIBJISIFOLIIMX CSL OCHOBOIIOJIATAIOIIUMHU B 3TOU TEME.

Konnoksrnym Pabota ¢ KOHCTIEKTOM JIeKIUH, MOArOTOBKA OTBETOB K KOHTPOJLHBIM BOIIPOCAM.
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[ToaroToBka k [Ipn monaroroBke K 5K3aMeHy (3a4eTy) HEOOXOIMMO OPHUEHTHUPOBATHCS Ha
HK3aMEHY KOHCIIEKTHI JISKIIUH, PEKOMEHAYEMYIO TUTEPATYPY.

12. MEPEYEHb HWH®OPMAIIMOHHBLIX TEXHOJIOTHHA, WCIOJB3YEMbBIX IIPH
OCYHECTBJIEHUU OBPA3OBATEJBHOI'O IPOLUHECCA 11O JUCIUIIVIMHE,
BKJUIIOYAS NEPEYEHDb TPOI'PAMMHOI'O OBECIIEYEHUA 1 THO®OPMALIMOHHbIX
CITPABOYHbIX CUCTEM (IIPH HEOBXOJIMMOCTH)

Hcnonb3oBanue HHGOPMAIIMOHHBIX TEXHOJIOTHH MPH OCYIIECTBICHUH 00pa30BaTEIbHOTO MpoIiecca 1o
JUCLUIUIMHE OCYILIECTBISAETCS B COOTBETCTBHM C YTBEp)KICHHbIM llonokeHuem 00 DieKTpOHHOMH
uHpOpMaLMOHHO-00pa3oBarenbHoi cpene MATD HUAY MUDN.

OnekTpoHHass cuctema ympaBieHus oOydenuem (LMS) wucnonw3dyercs i peaau3aluu
00pa30oBaTeNbHBIX MPOrPaMM MPH OYHOM, IUCTAHIIMOHHOM W CMEIICHHOM pEKUME OOydYeHHS.
Cucrema peanu3yer Cielyrolle OCHOBHbBIE (DYHKITUH:

1) Cozpanue 1 ynpaBjieHHE KJIaccamH,

2) Co3aHue Kypcos,

3) Opranu3anus 3alucH yJaiuxcs Ha Kype,

4) [IpenocraBieHue JOCTyma K y4eOHBIM MaTepHaiam JUisl ydaruxcs,

5) [TyOnukaius 3aganuii i y4eHUKOB,

6) OreHKa 3a/laHuid ydaluxcs, IPOBEICHUE TECTOB U OTCIICKHUBAHUE Mporpecca 00yueHus,
7) Opranuzanus B3auMOJICHCTBHSI YIaCTHUKOB 00pa30BaTEIILHOTO MpoIiecca.

Cucrema UWHTErpupyercsi C JONOJHUTEIbHBIMU CEPBHUCAMH, OOECIIEUMBAIOIIUMU BO3MOXKHOCTh
UCTIOJIB30BAaHUSl TaKMX (YHKUWH Kak pabouymMii KajeHIapb, BHUAEO CBsI3b, MHOTONOJIB30BATEIHCKOE
pelaKTHpOBaHUE JOKYMEHTOB, CO3/laHue (POpPM OMPOCHUKOB, UHTEPAKTHUBHAS JIOCKA ISl PHCOBAHUA.
ABTOpH3aIMs MOJIb30BATENEH B CUCTEME OCYLIECTBIISIETCS MOCPEACTBOM KOPIOPATUBHBIX aKKayHTOB,
NPUBS3aHHBIX K JIOMEHY oiate.ru.

12.1. Ilepeuens ungopmayuoHHbIX MEXHOIOZUTL

[Ipu ocymecTBieHNH 00pa30BaTENILHOIO Ipoliecca IO JUCIUIUIMHE HCIOJIB3YIOTCSA ClIEAYIolIne
WH(OPMaILMOHHBIE TEXHOIOTHU:

— NOPOBEACHUE JEKIMN U MPAKTUYECKUX 3aHATUI C UCIIOIb30BAHUEM CIIANI-TIPE3CHTAIUN;

— HCIOJb30BAHHE KOMIIBIOTEPHOTO TECTUPOBAHMS;

— OpraHm3aliys B3auMOJICHCTBUS C 00YUaIOIIUMHICS TOCPEACTBOM dJIeKTpoHHOM moutsl u DMOC.

12.2. Ilepeuenv npozpammnozo obecneuenus

— PepmaxTop npesenranuit Microsoft PowerPoint;
— bBpaysepsr: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.
— JloxansHas KOMIIBIOTCPHAs CCTh U riaobanabHas CeTh I/IHTepHeT.

12.3. Ilepeuenv ungopmayuonusblx cCnPagoOUHBIX CUCHIEM

JlocTyn K 3J€KTPOHHBIM OMOIMOTEUHBIM pecypcaMm U AJIeKTpoHHOU OubmamoreuHoi cucreme (ObC)

OCYILECTBISICTCS TOCPEACTBOM CIIEHUAIBHBIX pa3fesioB Ha odunuaabHoM caiite UATD HUAY

MU®U. ObecnieueH 10CTym K 3IEKTPOHHBIM Kataioram oubnuotexku MATD HUAY MUOU, a takxke

AJIEKTPOHHBIM 00pazoBarenbHbIM pecypcam (OMOC), chopMupoBaHHBIM Ha OCHOBAHUHU MPSMBIX

JIOTOBOPOB ¢ TpaBoOoOIafaTeNIIMi y4eOHOM M y4eOHO-METOJAMYECKOW JUTEepaTyphbl, METOIUYECKUX

OoCOOHUI:

1) Nudopmanmonnsie pecypcesl Cetnn Koncynerant Ilmioc, www.consultant.ru (unbopmarus
HOPMAaTUBHO-IIPAaBOBOIO  XapakTepa Ha OCHOBE COBPEMEHHBIX  KOMIIBIOTEPHBIX U
TEJIeKOMMYHUKALMOHHBIX TEXHOJIOTHH);

2) DNeKTpOHHO-0MOIMOTeYHAS cucTemMa HUAY MU®U,
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM=F&I21DBN=BOOK&Z
211D=&P21DBN=BOOK;
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3) OBbC «M3narensctBa Jlanby, https://e.lanbook.com/;

4) DnexTpoHHO-O0ubnmmoreuHas cucrema BOOK.ru, www.book.ru;

5) ba3bl naHHBIX «DNEeKTpOHHO-O0MOMMoTeuHast cuctema elibrary» (OBC elibrary);

6) bazosas Bepcust 96C [PRbooks, www.iprbooks.ru;

7) ba3b1 nanHbBIX «ONeKTpoHHAas OubnaroTeka Texuuueckoro BY3a» www.studentlibrary.ru;

8) DNeKTpOHHO-0MOIHOTeYHAS cucrema «AnOykc.py/ibooks.ruy,

http://ibooks.ru/home.php?routine=bookshelf; .
9) OnexrponHo-6nbnoTeunas cucrema «3bC FOPAUTY, http://urait.ru/.

13. OIIMCAHUE MATEPHAJIbHO-TEXHUYECKOMN BA3bl, HEOBXOJUMOM ]
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA IIO JUCHUIIJIMHE

1. AynuTtopHbIii GOHI UHCTUTYTA,
2. Y4yeOnas maboparopus "INEKTPUIECTBO U MarHeTu3m",
3. buGnuorteunsit oH MHCTUTYTA.

14. UHBIE CBEJAEHUS U (MJIN) MATEPUAJIBI

14.1. Ilepeuenvs o00pazosamenbHbIX MEXHONO2UI, UCHOIBL3YEMBIX HPU  OCYULECHIBIEHUU
obpazoeamenvro2o npoyecca no OUCUUNTIUHE

Ha JICKOUAX U CEMHHApax MOCTOAHHO UCIIOJIB3YHOTCA CIICAYIOINEC MHTCPAKTUBHBIC METO/bI 06y‘~IeHI/I$II
AUCITYT, I'pynmoBas JUCKYCCHs, I[C6aTI:>I, MO3TOBOH HOTYpM, HpO6J’ICMHa$I U MHTCpPpAKTUBHAA JICKIIUHU.

14.2. @opmul opzanuzauyuu camocmoamenvHou padbomel odyuaruuxca (memol, 6bIHOCUMbBLE O]
CAMOCMOAMENbHO20 U3YYEHUA; 6ONPOCHL  ONA  CAMOKOHMPONA; MUNOGvle 3A0aHUs 014
camonpogepku)

1. MargutHOE moJjie CO3aHO ABYMA NapaJUICIbHBIMU JJIMHHBIMU NPOBOAHHUKAMU C TOKaMHU | 1 Ha
|2, PAaCIOJIOKCHHBIMU TICPIICHAUKYIIAAPHO IJIOCKOCTH YCPTCIKaA. Ecmu |1 = 2|2, TO BCKTOPp MHAYKIIUU
Pe3yIABTUPYIOIIETO MOJIsi B TOUKE A HaNpaBJIeH

® : ®

2 & L

2. Ha pI/ICYHKe I/I306pa)KeHI)I CCUCHUA ]lByX HapaﬂHeHBHBIX HpﬂMOJ’II/IHeI;’IHBIX JJIMHHBIX
MNPOBOAHUKOB C IIPOTUBOIIOJIOKHO HAIIPaBJICHHBIMU TOKaAMH, [MPUYCM |1 = 2'2 I/IHI[}’KI_II/ISI
peSyﬂBTI/IpyIOHIerO MArdvuTHOTI O ITOJIA paBHa HyJ'IIO B TOUKE I/IHTepBaﬂa

Jl I Jl
oO—!
a ~ B | e X =)

3. Ha pucynke n300paskeHbl ceYeHHs YeThIpeX MapauIeNbHbBIX MPIMOIMHEHHBIX
JUIMHHBIX TIPOBOJHUKOB, DACIOJIOKEHHbIX B BepIIMHaX KBajaparta. [lns Beex
NPUBEJCHHBIX CIIy4aeB yKa3aThb HalpaBjeHHE BEKTOpa MAarHUTHOM WHIYKIMU B
PE3YABTUPYIOLIETO MAaTHUTHOT'O OIS B TOUKE A, PacoNIOAKEHHOM B LIEHTPE KBapara.

4. JIBa KpyroBbIX BHUTKA pAacCIOJOXEHBI BO B3aMMHO TIEPIICHIAUKYJISIPHBIX
IIJIOCKOCTAX TaK, 4YTO HX LIeHprI COBIIAAar0T. I/IHI[yKI_[I/ISI MarHuTHOI'O I10JIA,
co3/1aBaeMoro majbiM BUTKOM B Touke O paBHa 0.2 Tn. Halitu uHAYKIUIO
PE3YIBTUPYIONIETO MATHUTHOTO TTOJISI B 3TOU TOYKE.
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5. /IBa 3apsnma (i W (2 ABHXKYTCA NapalIeIbHO APYr IPYry Ha 7 7
paccTosHUM I JApyr OT JApyra. YKa3zaTb HanpaBJI€HHE MAarHUTHOM L . l'
COCTaBJISIFOLLIEH CHWJIBI, JEUCTBYIOIIEH HA BTOPOHM 3apsii CO CTOPOHBI @ ‘T(?_’z
IIEPBOTO 3aps/a. ,

6. /lBe OAMHAKOBBIC pAAMOMAuThl, yJaJeHHBIE IpYyr OT Jpyra Ha paccrosHue d=400mM,
pabortator cuHpazHo Ha yactote v=15MIn. B kakux HampaBieHHsx OyqyT HaOIOATHCS
MaKCHMYMBI U3JTy4CHHS?

7. Cuia TOoKa B MPOBOJSIIEM KPYTOBOM KOHTYpE ¢ MHAYKTUBHOCTBIO 0.1 I'H 3aBUCHT OT BpeMeHHU
no 3akony | = 2 + 0.3t A. Haiiti abcomornyro Benuunny 3/1C caMOMHTyKIIHH.

8. UeMy paBHA HAIPSHKEHHOCTH AJIEKTPHUYECKOTO MO E. COOOIIAOIIETO IEKTPOHY YCKOPEHHE
2
a=9.8m/c”.

9. 3apskeHHasi 4YacTWIlA, BJCTEBIIAs B  IIOCTOSIHHOE OJHOPOJHOE MAarHUTHOE IOJIe
NEePHEHANKYIISIPHO CUJIOBBIM JIMHUSM, JBHJKETCS B HEM [0 YCTAaHOBHUBILIEWCA TpaekTopuu. B
HEKOTOPbIA MOMEHT MHIYKILMS IOJs HAYMHAET yBEIWYMBaThCA. B pesynbrare MOAyilb CKOPOCTH
YaCTHULIbI

10. OueHUTh OTHOIICHHUE ANIEKTPUYECKOW W MarHuTHO# cun F,/F,, melicTByrOmux Ha 3apsi B
noJie BoJIHbL. CKOpOCTH 3apsizia V= C.

11. Yactuua, uMeromas 3apsax (u Maccy m, ABIXKETCA B OJHOPOJHOM MAarHUTHOM I10JI€
uHIyKnuu B . CKOpOCTh YacTHIBI V NepHeHauKynsapHa B . Haittu pammyc okpyxkHoctn R, mo
KOTOPOM JBUKETCS 4acTULA B PEIIATUBUCTCKOM CIIyYae.

14.3. Kpamkuii mepmunonocuieckuil cnoeaps

Bektopom YmoBa-lIlolinTHHra Ha3piBaeTcs BEKTOp P IUIOTHOCTM MOTOKa 3JIEKTPOMArHUTHOMN
SHEPIrUH, NEPEHOCHMOM >3JIEKTPOMAarHUTHOM BOJHOW. MoOIysb 3TOro BEKTOpa paBEeH JHEPIUH,
NIEPEHOCUMON BOJIHOM B OJIHY CEKYyHAY uepe3 ILIomaaxy I M, PACIIOJIOKEHHYIO TEPIICHIUKYIISIPHO
HAIpPaBJIEHUIO paclpocTpaHeHusl BOJIHbL. HanpaBieH BekTop P B CTOPOHY pacipoCTpaHeHuUs: BOJIHBI.
Buxpesbie 2JIEKTPpHYECKHE TOKH - UHAYKIIMOHHBIE TOKY, BOZHUKAIOIUE B CIUIOIIHBIX IPOBOJHUKAX,
HaXOJSAIIUXCS B MEPEMEHHOM MarHUTHOM moiie. Horaa ¢ HumMu OOproTcs 17l yMEHbIIEHUS! OTEPh
(HampuMep, CepACYHHKH TpaHcPopMaTOpoB HAOMPAIOT U3 OTHENBHBIX IUJIACTHH), a HHOTJA
UCHOJB3YIOT B METAIYPrMM U MAalIMHOCTPOCHUHU (MHIAYKIMOHHBIE T€Ud IS IJIaBKU METaJUIOB,
3aKaJIKu CTaJM, CBAPKU U TIp.).
I'anbBaHM4YeCKHH 3JEMEHT - UCTOYHMK DJIEKTPUYECKOIO TOKAa, KOTOPBIM INPU pa3psAnc BBIICIAET
NEKTPUYECKYIO0 DHEPIUIO0 3a CUET MPOTEKAHMS DJIEKTPOXMMHUYECKUX peakuui. IIpuHiumn nencreus
TaJIbBAHUYECKOTO DJIEMEHTa OCHOBAaH HA SBJICHUM B3aMMOJCHCTBHS METaula C DIJIEKTPOJIUTOM,
IPUBOJSLIEM Y BO3HUKHOBEHHUIO B 3aMKHYTOH LieNM 3JeKTpuueckoro Toka. JJ[C rajibBaHMUECKOTO
JJIEMEHTA 3aBUCHT OT MaTepHaja 3JIEKTPOJOB U COCTABA HIEKTPOJIUTA.
JlnaMarHeTu3MOM Ha3bIBacTCS CBOMCTBO BEILECTB (JIUAMarHeTUKOB) HAMarHUYMBATHCS HaBCTPEUY
CWJIOBBIM JIMHUSAM JCHCTBYIOLIETO HAa HEro BHEIIHEro MarHUTHOro nojsd. C TOYkM 3peHus
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JJIEKTPOHHOW TEOpUM JUAMAarHeTU3M OOBSCHSETCA 3aKOHOM JJEKTPOMAarHUTHON WHAYKLUUU U
npaBwioM Jlenna. J/lnamaraeTuku — ciaabOMarHWTHBIE BEHIECTBA. J([MaMarHeTW3M — YHHBEpPCAIbHOE
CBOMCTBO BCEX BEIIECTB, OJAHAKO B pAJE CIIy4aeB OHO IepeKphIBaeTcs Oojiee CUJIBHBIM Mapa- U
beppoMarHeTu3MoM.

JIM3JIeKTPUK - BELIECTBO, 00JaJalollee HU3KOM YHENbHON AIIEKTPUYECKOW MPOBOJUMOCTHIO.
W neanbHbI TUAIEKTPUK BOOOIIE HE TPOBOJMT TOK, €0 IPOBOJMMOCTH paBHa HyI0. K qusnexTpukam
OTHOCSITCS TbE303JIEKTPUKH, CETHETOAIEKTPUKH, JIEKTPETHI U AP.

Honsipuzanus P (35eKTpUYeCKUl TUMONBHBIM MOMEHT €JUHUIBI 00bEMA) MPSAMO MPONOPIUOHAIbHA
HaIPsHKEHHOCTH dJiekTprudeckoro noyst E: P = keoE. KoaddunmeHT nmpornopiimoHaibHOCTH K U €CTh
JTURIIEKTPUYECKasi BOCIPUUMYUBOCT. 31€Ch €9 — AJIEKTpUYECKasi IOCTOSIHHAS.

JmajiekTpuyeckass NPOHHIAeMOCTb € IIOKa3blBae€T, BO CKOJBKO pa3  HaNpPsHKEHHOCTH
JIEKTPOCTATUYECKOTO II0JIe B AMDJICKTPUKE MEHbBIIE, YeM B BakyyMme. lJis XapakTepUCTUKH MOJS B
JIUAJICKTPUKE BBOJAT BCIIOMOTaTENIbHYIO BEIMUUHY — 3JIeKTpUueckoe cMenienue: D = gpeE.
JlomeHamMu  Ha3pIBalOT 0O0JacTH  CIOHTAaHHOM  (CaMONpPOM3BOJBHOM) HAaMarHMYEHHOCTH B
¢deppomarneTuke. Pazmeps! fomeHoB nopsiaka 1 MmkM. CM. Taxke deppomMarieTusm

Jlyroii  Ha3pIBaeTCs pa3psa B rase, MNPOUCXOIAIIMA MpH arMochepHOM JaBICHUU U
CONPOBOXKAAIOUIMICA OYEHb BBICOKOW Temmneparypou. lIpum 3TOM HampsbkeHHe Ha 2JIEKTPOJax
cocrasisier 30-40 B, a Tok — gecaTku win coTHU amnep. OIHO U3 BaXKHEHIIMX MPUMEHEHUN TyTU —
JIyroBasi cBapKa U pe3Ka MeTaJlJIoB.

3akoH AMmepa yCTaHABIMBAET CBS3b CHJIBI, JIEHCTBYIOIIEH Ha MPOBOAHHK C TOKOM B MarHUTHOM
oJjie, ¢ CHIIOH ToKa ¥ uHAyKuei marautaoro mosst: dF = IBdl sina, rae | — cuna Toka, B — uHayKims
marautHoro nons, dl — miMHA 37MeMeHTapHOro ydyactka mpoBojaHuKa. Hamparienwe Bektopa dF
OIpEEIIAETCS C OMOILBIO NTPaBUIIa JIEBOU PYKH.

3akon buo-CaBapa-Jlaniaca no3BoJisieT pacCYUTaTh HAMPSHKEHHOCTh MATHUTHOTO TIOJIS TOKA JTF000M
KoH(Urypamuy myreM uaTerpupoBanus Bepaxenms: dH = I[dl, r)/4nr®, rae dH — HanpspkeHHOCTH
MarHuTHOTO MOJIsI, CO3/aBaeMoro 3jeMeHToM Toka dl, r — paanyc-BeKTOp, MPOBEACHHBIN OT 3JEMEHTa
TOKa B TOUKY, B KOTOPOI pacCUYUTHIBAETCS HAMIPSKEHHOCTH TOJIA.

3akon KyJoHa - OCHOBHON 3aKOH DJEKTPOCTAaTHKH, BBIPAKAIOIIMNA 3aBUCUMOCTh  CHJIBI
B3aUMOJICCTBUSL JIBYX HETMOJBIIKHBIX TOUYEYHBIX 3apsiiIoB OT PACCTOSHHS MEXKIy HuUMHU. J[[Ba
HEMOABMKHBIX TOYEYHBIX 3aps/ia B3aUMOACHCTBYIOT C CWJIOH MpsSMO MNPONOPLHOHATIBHOMN
IIPOU3BEICHUIO BETMYMH ATHX 3apsi0B U OOPATHO MPONOPLHOHAIBHON KBaJpaTy PacCTOSHUS MEXIY
HUMH U 3aBUCALLEH OT JMUAJIEKTPUYECKOM MPOHMIIAEMOCTHU Cpeibl, B KOTOPOM HaXOAATCSA 3apsjibl
(Kynon, 1785). 3akon KynoHna moaTBep:kaaeTcsi OMBITOM BIUIOTh O PACCTOSHUM TOPSIKA 10" M
(pa3Mepsl sipa aToMa).

3akon /I:koyns-JleHna 1mo3BoisieT HaTH KOJIMYECTBO TEIUIOTHI, BBIACISAIONIEECS B MPOBOAHUKE IpU
MPOTEKAHUU DJIEKTPUUECKOTO TOKA: KOJMYECTBO TEIUIOTHI MPSMO MPOMOPIMOHAIBEHO KBAAPaTy CHUIIBI
TOKa, COMIPOTUBIICHUIO MPOBOAHNKA U BPEMEHHU MPOTEKAHHUS TOKA.

3akon OMa I y4acTKa LeNW CBS3BIBACT CUJy TOKAa C Pa3HOCTHIO IMOTEHIMAJIOB HAa KOHLAX
MPOBOJIHUKA U COMPOTHUBIICHHEM MpoBoaHuKA: | = (1 — ¢2)/R. 3akon OmMa [uis 3aMKHYTO# (IIOJTHO)
IIETH CBSI3bIBACT AJICKTPOBIKYIIYIO CHIIY UCTOYHHKA C TIOJHBIM comnpoTtuBieHueM tenu: | = E/(Ry +
Ro). 3mece Ry u Rop — COOTBETCTBEHHO COMPOTHBIIEHWE HATPY3KH W BHYTPEHHEES COMPOTHBIICHHE
HCTOYHUKA.

3aK0H, CBSI3BIBAIONIMNA IUPKYJSAIHMIO BEKTOpAa HAMPSHKEHHOCTH MArHUTHOTO TIONS C  TOKOM,
OXBaThIBAEMBbIM KOHTYPOM HHTETpHpOBaHUS. B 00001IeHHOM BHE 3aKOH IMOJHOTO TOKAa BXOIHUT B
CHUCTEMY ypaBHEHMI Makcaeia.

3aKoH coXpaHeHHUsl IJIEeKTPUUYECKOro 3apsaa - (U3NUYECKUil 3aKOH, B COOTBETCTBHUHU C KOTOPBHIM B
3aMKHYTOM cHCTE€ME€ B3aUMOJICHCTBYIOIIUX TeJl anredpanyeckas CcymMMa JIIEKTPUYECKUX 3apsiioB
(TIOTHBIN 2NTEKTPUYECKH 3aps/]) OCTACTCsS HEU3MEHHOM MPHU BCEX B3aUMOICHCTBUSX.

3aKkoH 3JeKTpOMArHUTHON WHAYKHUM - I/JAC uUHIAYKIMKM B 3aMKHYTOM KOHTYpE MpsIMO
MPONMOPIMOHAIBHA CKOPOCTH HM3MEHEHUSI MAarHUTHOTO TOTOKAa 4Yepe3 MOBEPXHOCTh, OTPAHHUYECHHYIO
KOHTYPOM. OJIEKTPOHHBIH MEXaHU3M 3aKOHAa JJIEKTPOMArHUTHOM HMHAYKLHUHU COCTOUT B TOM, 4YTO
MEPEMEHHOE MAarHUTHOE TMOJieé MOpOoXKAaeT (MHAYLUHUPYET) BHUXPEBOE OJIEKTPUUYECKOE II0JE C
3aMKHYTBIMH CHJIOBBIMH JTUHUSAMH. OTKpBIT PapaneeMm (1831). B 06001menHOM BHJIe 3aKOH BXOIUT B
CHUCTEMY ypaBHEHMI Makcseinia.
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3oHHaA TeopHs TBEPAOro Teja — KBAHTOBAas TEOPUsS DHEPrETHUYECKOTO CIIEKTpa 3JICKTPOHOB B
kpuctaye. CorjlacHO 30HHOM TEOPUM JTOT CHEKTP COCTOUT M3 4Yepeayroumxcs 30H (10J0c)
pa3pelIeHHbIX M 3allPEUICHHBIX HHEepruil. 30HHAs TEOpHUs XOPOILIO OOBACHSAET psAl SBJICHUH, B
YACTHOCTH Pa3HbIM MEXaHU3M 3JIEKTPOIIPOBOJHOCTU METAIIOB, AUJIEKTPUKOB U IMOIYIPOBOAHHUKOB.
NHAYKTHBHOCTB - (U3MUYECKasi BEIMUYMHA, XapaKTEPU3YIOLIas CBSI3b MEXKY CKOPOCTBIO M3MEHEHUS
TOKa B IPOBOJHUKE (KaTyuike) W Bo3HMKarouied npu 3tom OJIC camomuaykumu. VHIyKTUBHOCTB
IPOBOJHMKA (KAaTyILKH) 3aBUCUT OT €ro pasMepoB M (OpPMbI, UHCIIa BUTKOB, a TaKXKe OT MaTepuala
MarHutonposoja. Enununeit unnykruBHoctu B CU siBnsiercs 1 I'enpu.

NHAYKUHMOHHBIN TOK - 2JICKTPUUYECKUN TOK, BO3HUKAIOIIUN B 3aMKHYTOM IIPOBOJSILEM KOHTYpE IpU
M3MEHEHUU NI0TOKa MarHUTHOM MHIYKIIUH, IPOHU3BIBAIOILET0 ATOT KOHTYp. BennunHa u HanpaBiieHu e
MHAYKIIMOHHOTO TOKA OIPEAEISAIOTCS 3aKOHOM 3JIEKTPOMAarHUTHON MHIYKIUMHU U 3aKOHOM OMa.
HNHayknuss MarHuTHO noss B — BekropHas BennuuHa, U3MepsieMas OTHOILIEHHMEM MaKCHUMajIbHOI'O
BpAIIAIOIIEr0 MOMEHTA, ACWCTBYIOIIETO Ha HEOONbIIOW KOHTYp C TOKOM B MarHMTHOM IIOJIe K
MarHUTHOMY MOMEHTY 3TOro KoHtypa. Hanpasienue Bektopa B coBnaznaer ¢ HampaBieHHMeM HOpMallu
K KOHTYPY B COCTOSIHUU PaBHOBECHSI.

HMcToyHuK TOKA - MCTOYHUK JJIEKTPUYECKOM JHEPruu, B KOTOPOM JAEHCTBYIOT CTOPOHHHUE CHIIBI,
paszensiomme deKTpUuecKue 3apsiibl. VICTOUHMK TOKa XapaKTepu3yeTcs AIEKTPOABIKYILEH CUIION 1
BHYTPEHHUM COIPOTUBICHHEM. VCTOUYHMKaMHM TOKa SBJIAIOTCS TaJbBAHWUYECKHUE DIIEMEHTHI,
AKKyMYJIATOPbI, MALIMHBI IOCTOSIHHOTO TOKA U JIp.

Kuaccnuyeckast 3JIeKTpOAMHAMHUKA - Pa3/iel IEKTPOAUHAMUKY, PACCMAaTPUBAIOLINI N3MEHSIOIIEECs
WIM CTAallMOHAPHOE JJIEKTPOMAarHUTHOE TM0J€ B HEMOABMKHOM cucreme otcuera. OCHOBY
KJIACCUYECKOM JIEKTPOIMHAMUKHU COCTaBIIAIOT ypaBHeHUs1 Makcseia.

KBanTOBasi »JJjleKTpoAMHAMHKA - KBaHTOBas TEOpUs DJEKTPOMarHuTHOro mois. M3yuaer
B3aMMOJECICTBHE NOJIS C 3apSKECHHBIMU YaCTULIAMMU.

KosedaTeJbHbIM KOHTYPOM Ha3bIBaeTCs 1LI€Tb, COCTOALIAsI U3 MApajuIebHO BKIIOYEHHBIX KaTYIIKU
WHAYKTUBHOCTH M KOHJeHcaTopa. [Ipm paspsiie KoHAeHcatopa Ha KaTyHIKy B KOHTYPE BO3HHMKAIOT
AJIEKTPOMarHuTHbIE KOJIeOaHusl, YaCTOTa KOTOPBIX 3aBUCUT OT EMKOCTH U MHAYKTUBHOCTH KOHTYpaA.
Konpencarop - 3J€MEHT JJIEKTPUYECKOW LENH, NPEAHA3HAUYEHHBIM U1 MCIOJIb30BAaHUS €ro B
Pa3IUYHBIX 3JEKTPO- U paAUOTEXHUUECKUX cxeMax. KoHaeHcaTop cOCTOUT U3 IBYX WJIM IPOBOJIHUKOB
(0OKJIaI0K), Pa3/IeNeHHBIX CI0eM AMAJIEKTpUKa. ToNmuHa AU3IeKTprKa 0OBIYHO Maja M0 CPaBHEHHUIO
C pa3MepaMu NMPOBOJHUKOB. B 3aBucumoctu oT GopMbl OOKJIaJ0K KOHJIEHCATOPHI OBIBAIOT IIOCKUE,
IMHApHueckue, chepuueckue U ap. Ilo Tumy AuMdNeKTpHKa pa3iavyaroT BO3IYLIHbIE, OyMaXKHbIE,
CIIO/ISIHBIE, KEpaMUYECKHUE U JIp. KOHJEHCATOPBI.

KoHTakTHOH pa3HOCTbIO NOTEHLMAJIOB HA3bIBAETCS PAa3HOCTh IOTCHIMAJIOB, BO3HHUKAIOLIAs IpU
KOHTAKTE JIByX pPa3HOPOAHBIX MeTaioB. OTKpbUI IBJICHUE UTAIbSIHCKUHN yueHbli Bonbra (1797).
Ko3(ppunmenToM  3JIeKTPONPOBOJHOCTH  HAa3bIBAaeTCd  BeMUYMHA  oOpaTHas  yJAelbHOMY
CONPOTHUBIICHHUIO.

MarHuTHoOI BOCIPUUMYHUBOCTBIO Ha3bIBACTCS KOA(PPHUIMEHT MPONOPIUOHAIBHOCTH ¥ B BEIPAXKESHUU:
J=9yH, rne J— HamaruuueHHOCTb, H — HanpsKeHHOCTh MarHUTHOTO noJid. [{nst nuamarnetuxos <0,
i napamaraetukoB >0. s peppomarneTukos >>0. CM. Takxe MarautHasi NpOHUIIAEMOCTb.
MarHuTHOM INOCTOSIHHOM Ha3bIBACTCS PA3MEPHBIM MHOXWTENb Wy = 41 107 Tu/m, BXOmAmMHA B
HEKOTOpbIe (hOpMyIIbI AJIeKTpoMarueTu3ma (Hanpumep, B popmyny B = popuH), 3anucannsie B cucreme
eqnuun CH.

MarHuTHOH NPOHMIIAEMOCTBIO P HAa3bIBAETCS BEIMUYNHA, IIOKA3bIBAIOIIAsl, BO CKOJIBKO Pa3 MHAYKLIUS
MarHuTHO IOJI B MarHeTHKe OoJbllle HHAYKIMKU B BakyymMe. MOXHO MoKa3aTh, uto L= 1 + 7y, T1ae y —
MarHuTHas BOCIPUUMYHUBOCTbD.

MarauTHoe moJjie — 0JJHa U3 CTOPOH €IMHOTO JIEKTPOMArHUTHOIO MOJIsl. MarHuTHOE IoJie CO3aeTCs
JBIDKYIIUMUCS 3apsAaMi (TOKOM IPOBOJMMOCTH) U TEPEMEHHBIM 3JIEKTPUUYECKUM IOJIeM (TOKOM
cMmeleHus). JleiicTByeT MarHuTHOE 1oJIe TOJAbKO Ha IBUXKYILUECS 3apsbl.

MarHuTHBIM MOMEHTOM Ha3bIBAECTCS BEKTOpHAs BEIMUYMHA, MOJYJIb KOTOPOW paBEH IPOU3BEIECHUIO
CHJIBI DJIEKTPUYECKOIO TOKA B KOHTYype Ha IUIOIAAb OO0TeKaeMylo 3TUM TokoM. HampaBnenue
MarHUTHOTO MOMEHTA CBSI3aHO C HAIIPaBJICHHEM TOKA MIPABUIIOM OypaBUHKa.

MarHuTHbIil OTOK (MJIM MOTOK BeKTopa B) — 310 motok ®p BekTOpa MAarHUTHON WHAYKIIUH Yepe3
KaKylo-In00 MOBEPXHOCTh. B ciyyae 0THOPOJHOTO MarHMUTHOTO MOJIS U TUIOCKON mMoBepxHOCTH Ppg =
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BS cos a, rne B — wHAyKIMS MarHUTHOTO MOJSA, S — IJIOMIAAh MOBEPXHOCTH, OO — YTOJ MEXKIY
BEKTOPOM B 1 HOpMaJbio K IOBEPXHOCTH.

K Mertajiam oTHOCSTCS BELIECTBA, UMEIOIIUE CBOOOJHBIE 3JIEKTPOHBI, T. €. BAJICHTHBIE 3JICKTPOHBHI,
OTOpBaBIIMECS OT CBOMX AaTOMOB M IPUHAIICKALIUE BCEMY KOJIJIEKTUBY aTOMOB MeTajula
(KOJUIEKTUBU3UPOBAHHbIE 31EKTPOHbI). C TOUKM 3pEHMs 30HHOH TEOpUHM TBEPIOro Tejla MPU3HAKOM
MeTajljja SIBJSETCS HAJIWYME HE IOJIHOCTHIO 3allOJHEHHOM 30HBI, KOTOPas HOCUT Ha3BaHHE 30HbI
IIPOBOAMMOCTH.

HaMarHu4eHHOCTBI0 Ha3bIBACTCS MATHUTHBI MOMEHT €IMHUIIBI 00beMa MarHeTHKa.

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

Hanps:xeHHOCTBI0 MATHUTHOI'O I0JIA HA3BIBACTCSA BCIIOMOTaTe/bHAs BEJIMYMHA, XapaKTEPU3YIOIas
MarHUTHOE I10J1€ MAaKPOTOKOB.

HanpsiskeHHOCTh  JJIEKTPHYECKOI0 IOJAA — CHIOBas XapaKTEpPUCTUKA IIOJIA, W3MeEpsAeTcs
OTHOIICHUEM CHJIBI, ICHCTBYIOIICH Ha MOJOKUTEIBHBIN MPOOHBINA 3apsi/l, K 3HAYCHUIO 3TOTO 3aps/a.
JlXeHBaJIbJ O0OHAPY)XMJI MarHMTHOE II0J€ TOKAa CMEIIEHMs: MarHuTHas CTpejika, HaxoAasduascs
BOJIM3U IUIOCKOTO 3apsyKEHHOTO KOHJEHCATOpa, OTKJIOHSJIach OT CBOEro IE€PBOHAYAIbHOTO
HaIpaBJIeHUs IpHU paspse konaeHcaropa. Cp.: OnsiT Opcerena.

Jpcerea 00HAPYXKHJI MarHUTHOE TIOJIE TOKAa IMPOBOJMMOCTH: MarHUTHAas CTPENKA, PACIOJIOKCHHAsS
BOJIN3M NPOBOJHHMKA C TOKOM, NPU BKJIFOUYEHUM TOKA OTKJIOHSIACH OT HAlpaBJIEHUS MarHUTHOTO
MepHInaHa.

IlapamarHeTu3MoM Ha3bIBae€TCs CBOICTBO BeleCTB (IIapaMarHeTUKOB) HaMarHUYUBAaTbci B
HAlpaBJICHUU CWJIOBBIX JIMHUM BHEIIHEr0 MAarHUTHOrO MOJs. ATOMBI IapaMarHETUKOB HUMEIOT
OTJMYHBIA OT HyJId MAarHUTHBIE MOMEHT M BeOyT ce0f B MAarHUTHOM II0Jie  T0J00HO
MHUKPOCKOIIMYECKUM MarHUTHBIM CTPEJIKaM.

pP-N-nepexoaoM Ha3bIBaeTcs 00JacTb BOJIM3M KOHTAKTa JBYX MOJYNPOBOJHHMKOB C pPa3HbIM TUIIOM
IPOBOJIUMOCTH. BcrnencTBue pekoMOMHAIMM ABIPOK W AJIEKTPOHOB BOJM3M KOHTaKTa 0Opa3yercs
o0acTh, 00eTHEHHAs HOCUTEJISIMU TOKa M HaszbIBaeMas 3anuparomum cioeM. [lockonbky p-n-nepexon
o0jasaeT OJAHOCTOPOHHEH NMPOBOJUMOCTHIO, TO OH HMCHOJb3YETCS ISl BBIIPSAMIICHUS MEPEMEHHOTO
TOKA HU3KOM 4acTOTHI U JETEKTUPOBAHUS PAJIUOCUTHAJIOB.

Moasipuzanmei AU3JIEKTPUKA HA3bIBAETCS NMPOLECC CMEIIEHUS CBS3aHHBIX 3apsA0B AMAJIEKTpPHUKA B
AIIEKTPUYECKOM ToJIe. B pe3ynpraTe nosspusanuy rpaHu IUIEKTPUYECKON TIACTUHBI, TOMEIEHHON
B QJIEKTPUYECKOE T10JIE, OKA3bIBAIOTCS 3apsKEHHBIMU 3aps1aMi POTHBOIIOJIOKHOIO 3HaKa.
ITossipHbIMM  HA3BIBAIOTCSI MOJIEKYJIBI, y KOTOPBIX <«UEHTPbl TSDKECTU» IOJIOKUTEIBHOIO U
OTPULIATENILHOTO 3apsA/0B HE coBMHajaloT. Takas MoJieKyla 1O CBOMM CBOMcTBaM 10J100Ha
IIEKTPUYECKOMY AMIIONK U XapaKTepU3yeTCs 3JIEKTPUUYECKUM JHUIOJBHBIM MOMEHTOM. [Ipmmepsl
nospubix Mostekyit: H,O, NH3, HCI u ap.

IToreHnmMag JIEKTPOCTATHYECKOIO IOJIsI - DHEPreTUYecKas XapakTepuctuka noiss. Onpenensercs
KaK BeJIMYMHA, U3MepsiemMasl paboTol CHII MOl 1O MEePEeHOCY €AMHUYHOTO TMOJIOKUTENBHO 3apsaa U3
JAHHOM TOYKM B JpYyrylo, (UKCHPOBaHHYIO TOYKy. B kadecTBe (UKCHpOBaHHOM dYacTto OepyT
OECKOHEYHO YJaJIEHHYI0 TOUYKy. JI[pyruMu cioBamu, MOTEHIMAN 3JEKTPOCTATHUECKOIO IOJI paBeH
NOTEHLMAIBHON PHEPTUU €IUHUYHOIO MTOJIOKUTENBHOIO 3apsia, IOMEIIEHHOT0 B 3Ty TOUKy. Enqununa
norennuana B CU 1 Bonsbr.

IIpaBuio JleHna - mpaBuiIO, ONPENENSIONIEE HANPABICHUE WHAYKLIMOHHBIX TOKOB, BO3HMKAIOLIMX
IIPU 3JEKTPOMArHUTHONM MHAYKIMHU. CornacHo mpaBuily JIeHIIa MHAYKIIMOHHBIA TOK BCETJa HMEET
TaKO€ HaIpaBJeHHE, YTO €r0 COOCTBEHHbIM MAarHUTHBIA MOTOK KOMIIEHCHPYET U3MEHEHHUsI BHEIIHETro
MarHMTHOTO MOTOKA, BbI3BaBIIEro 3TOT TOK. IIpaBuno JleHua ecTh ciencTBHe 3aKOHA COXPAHEHUS
sreprun. O.X.Jlenn (1804-1865) - pycckuii puzuk.

[MoaynpoBoaHMKaMH Ha3bIBaeTCs KJIACC BEIIECTB, 3aHUMAIOIIUX 110 CBOEH CIIOCOOHOCTH MPOBOJIUTH
IEKTPUYECKUI TOK MPOMEKYTOYHOE IOJOKEHUE MEXAY METAUIAaMH U IuIeKTpukamu. C TOYKH
3peHHUsl 30HHOM TEOpUU TBEPAOrO TEJla BEIIECTBO OTHOCUTCA K IOJYNPOBOJHUKAM, €CIM INUPHUHA
3aMpelieHHON 30Hbl, OTACISAIONIEN BAJIEHTHYIO 30HY OT 30HbI IPOBOJUMOCTH, MEHbIIIE 2 3B.
ITossipu3yeMOCTBI0  MOJIEKYJBI  HA3blBACTCA  BEIMYMHA, XapaKTEpU3YIOLas «CMEIAaeMOCTb)
AIIEKTPOHHON 00O0JIOUKH O[] JEHCTBUEM AJIEKTPHUECKOTO MO, DIEKTPUUECKUNA TUTIOIBHBIA MOMEHT
P, MHAYIUPYEMBIH IOJeM, MPOMOPIMOHANCH HampsbkeHHocTH monss E: p = oagE. Koaddumment
IIPONOPLUOHAIIBHOCTH 0L U €CTh MOJISIPU3YEMOCTb.
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IToCTOSTHHBIM Ha3bIBACTCS JIEKTPUUYECKUN TOK, HE MEHSIONIMHCA C T€YEHHWEM BpeMeHHU. B ciydae
MIOCTOSIHHOTO TOKa TPHU OIpeleNeHuu cuibl Toka | = AQ/At mMoxHO OpaTh 000N HPOMEKYTOK
BpeMeHu At.

IMoTok @t BeKTOpPa HANPSKEHHOCTH 3JEKTPHUYECKOr0 MOJs Yepe3 KaKylo-JIM0O MOBEpXHOCTh. B
cilyyae OJHOPOAHOro mnojs M miockod mnosepxHoctd ®g = ES coso, rae E — HanpsikeHHOCTH
AIIEKTPOCTATUYECKOTO MOJIsl, S — IUIOMIAAb IIOBEPXHOCTH, 0L — YTOJl MEXy BeKTopoM E u HOpManbio K
noBepxHocTU. Cp. MarHUTHBIN TOTOK.

IIpaBuna Kupxroga npuMeHSIOTCS A pacueTa CIOXKHBIX (pa3BETBIEHHBIX) LENEH MOCTOSHHOIO
TOoKa. MeToJ KOMIUIEKCHBIX TOKOB I103BOJII€T PAcIpOCTPAHUTh 3TU MpaBWiIa Uil pacdera Ilenen
IEPEMEHHOI'0 TOKA.

IIpoBoaHMKAaMH Ha3bIBAIOTCS BEIIECTBA, COAEPIKAIIME B JOCTATOYHOW KOHIIEHTPALMM CBOOOJHBIE
3apsabl. K NpoBOJHMKAaM OTHOCATCS MeETallbl, MOHU3MPOBAaHHBIE Ta3bl, BOAHBIE PAacCTBOPHI
AIIEKTPOJIUTOB U PACIUIABBI cojieil. B anmexTpuyeckoM mosie cBOOOIHBIE 3apsiibl EPEpacCIpeieTIOTCs
TaK, 4TO HAIPSDKEHHOCTb 3JIEKTPUYECKOTo MOJsl BHYTPH IPOBOJHMKA OKa3bIBA€TCA PaBHA HYIIO, a
NOTEHLIMAJ IPOBOIHUKA BCIOLy OJIMHAKOB.

PessiTuBHCTCKasI 3J1eKTPOAMHAMHUKA - pa3ziell 3JIEKTPOANHAMUKY, W3YYalOLIUi 3J1€eKTPOMarHUTHbIE
ABJICHUSl B JIBIDKYILMXCSl CpellaX, ONUpasCh Ha WHBAPUAHTHOCTH 3apsiia B PA3JIMYHBIX CUCTEMAX
0TCYETa U HHBAPUAHTHOCTh OCHOBHBIX 3aKOHOB OTHOCHUTEJBHO NpeodpazoBanuii JIopeHna.
CaMOuHAYKLIMS - SBJIEHUE BO3HUKHOBEHMSI AJIEKTPOJABIIKYILEH CHJIBI B IPOBOJAHUKE (KaTYyIIKE) HpU
M3MEHEHUU IPOTEKAIOUIEr0 B HEH JJEKTPUYECKOoro Toka. BenawumHa u 3Hak OJIC camMouHAyKIuu
OIIPEAEIIAIOTCS 3aKOHOM 3JIEKTPOMAarHUTHON UHAYKLIUU.

SIBieHHe CBepPXNPOBOAUMOCTH OTKpbUT romnanickuii  ¢usuk  Kamepmunr-Onnec (1911):
COIIPOTHUBIICHUE PTYTHU MIPH TEMIIEpaType, OIM3KOH K aOCOMIOTHOMY HYJIIO, CKAYKOM YMEHBIIAIOCH 10
Hy1s1. B panmpHeieM cBepXIpoBOIUMOCTH Oblia OOHapykeHa U y APYTUX METAUIOB U CIUIABOB
(cBuHEL, OJOBO, ’€ie30 U Jp.). CBepXNpOBOAUMOCTb, KaK U 3JEKTPUUYECKOE CONPOTHUBIICHUE,
00BSICHAETCSl B3aUMOJICHCTBUEM KOJUIEKTHMBU3MPOBAHHBIX 3JIEKTPOHOB METajula ¢ KPUCTAJUIMYECKON
pemerkoil. B 1986 roxgy oOHapyxkeHa BbICOKOTEMIIEpaTypHasi CBEPXIPOBOJUMOCTb, TEOPUS KOTOPOM
HaXOJUTCS B CTa/IUU pa3pabOTKH.

Cuuoii Jlopenna Ha3pIBaeTcsl cuia, ACWCTBYIOLIAs HA 3apsii B AJIEKTPUYECKOM M MArHUTHOM IOJIe
(amextpuueckas ¥ maruuTHas cuia Jlopenna): F = q{E + [v, B]}. IlepBoe cnaraemoe B mocieaHem
BBIPAKEHUH HA3BIBACTCS AIEKTPUUECKOM, a BTOPOE — MarHUTHOM cuitoi JIopeHia.

Cuiioii TOKa HaspIBacTCsA BEIMYMHA, H3MeEpseMas 3apsiioM, IMPOTEKAIOIIMM 4Yepe3 IIONEPEUHOe
CeueHue MPOBOAHMKA B OJHY ceKyHny. Enununa cunbl Toka B CHU: 1 Amnep — yerBeprasi OCHOBHas
€/IMHUIIA 3TOU CHCTEMBI (Hapsily ¢ METPOM, KHJIOTPAMMOM U CEKYHIOM).

ConeHoui0M Ha3bIBACTCs KaTYyIIKa [MIMHIPUYECKON (POPMBI.

CranMoHapHBIM Ha3bIBAETCSl DJIEKTPUYECKOE II0JIE, CYLIECTBYIOIIEE B IPOBOJHUKE C TOKOM H
00yCIIOBIMBAIOIIEE MEPEHOC PHEPrUM B IEMSIX MOCTOSHHOIO TOKa. 3apsAjbl IpHU MPOTEKAaHUH TOKa
HENPEPBIBHO MEPEMEILAIOTCS, HO PAaCIpPEIEIeHUE UX OCTAaeTCsl HeM3MEeHHbIM. [loaTomy cTannonapHoe
1oJie, MoJ00HO NEKTPOCTATUYECKOMY, SIBIISIETCS MOTEHIIMATBHBIM.

CTopoHHsi1T cHJa - CWIAa HEJJIEKTPOCTATUUYECKONM MPUPOJBI, BBI3BIBAIOLIAS IEPEMEIIECHUE
MOJIOKUTEIBHBIX SJIEKTPUUECKUX 3apsAA0B BHYTPHU UCTOUYHHKA MTOCTOSHHOTO TOKA OT TOYKU C HU3KUM K
TOYKE C BBICOKUM IOTEHLIHAIOM (OTpUIATEIbHBIX — OT TOYKM C BBICOKUM K TOKE C HHU3KUM
noteHuranoM). CTOpOHHUMHU CYUTAIOTCS BCE CHIIBI OTJIMYHBIE OT KYJIOHOBCKUX CUJI. Y ieibHasi paboTa
CTOPOHHHMX CWJI (paboTa MO MEPeHOCYy €IUHHYHOIO 3apsija) Ha3bIBACTCS DJIEKTPOABMKYIIEH CHIION
MCTOYHUKA TOKA.

Teopema I'aycca-OcTporpaackoro cBs3bIBA€T CyMMAapHBIM 3JEKTPUYECKUN 3apsl, HaXOASIUHCS
BHYTPU 3aMKHYTOW IMOBEPXHOCTH, C MOTOKOM BEKTOpa HAIMPSKEHHOCTH 3JEKTPOCTATHUYECKOTrO MOJIsS
gyepe3 ATy moBepxHOCTh: Dp = Z(Q/goe. B 0000IEHHOM BHAE STa TeOpeMa BXOJUT B CHUCTEMY
ypaBHeHU MakcBeiuia.

Tepmo3/IeKTPOHHAsA IMHCCUSI — HCIYCKaHUE 3JIEKTPOHOB METaNIaMH, HAarpeTbIMM [0 BBICOKOU
TeMIIepaTyphbl.

Taeroummii pa3psaa — pa3psl, BOSHUKAIOUIMNA B Pa3psAHOI TpyOKe, HAIOJIHEHHON Ta30M MPH HU3KOM
nasyieHuH (0kos0 0,1 MM pT. CT.), IpU HANPSHDKEHUH MTOPAKA HECKOJIBKUX ThicAY BOJIbT. [Ipumensercs,
B YaCTHOCTH, B JJaMIIax JHEBHOI'O CBETA.
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Toxkamn @yko Ha3bIBAIOTCS WHIYKIIMOHHBIE TOKH, BO3HMKAIOUIME B MACCHUBHOM IPOBOJHUKE,
MOMEIICHHOM B IEPEMEHHOE MarHUTHOE TOJIE.

TokoM NPOBOAUMOCTH HA3bIBACTCS DJICKTPUUECKUM TOK, OOYCIOBICHHBINA TBUKECHUEM 3apsKEHHBIX
YacTHII.

IlonsiTue «TOK cMemeHus’» BBen MakcBemn. [lo MakcBemly TOK CMEIIEHHS - 3TO TEPEMEHHOE
AJEKTPUUECKOE TI0JIe, MOPOXKIAIoIIee, HAPSAY C TOKOM HPOBOJUMOCTH (ABMXKYLIMMHUCA 3apsiaamMu),
MarHuTHoe mnosie. Takum oOpa3oM, HICTOYHUKOM MAarHUTHOTO IOJII MOXKET OBITh TOK CMEIICHUS U TOK
MIPOBOJIUMOCTH.

Topouaom Ha3bIBaeTCs KaTylIka, UMeroIIas popmy Oyonuka.

ToueuHblii 3JIeKTpUYeCcKHil 3aps — 3apsHKEHHOE Tello, pa3MepaMu KOTOPOTo MOKHO NpeHeOpedb B
YCJIOBUSIX KOHKPETHOM 3a/1a4u.

Tpau3ucropbl — noxynpoBoaHUKOBbIE Tpuosl. IIpemnoxensr B CILIA (1948). Ilpumenstorcs s
YCHJICHUSI W TEHEpaIuu DJJEeKTpUYecKuX Kojebanuil. [lo cpaBHEHHIO C BaKyyMHBIMH TpPUOJAMU
00J1a/1a10T PSAAOM LEHHBIX IPEUMYILECTB (MaJIblii BeC ¥ rabapuThl, IPOYHOCTh, OTCYTCTBHE HAKAIbHBIX
HeTel, BBICOKHH K. TI. [T., OOJIBIION CPOK CITYXKOBI).

YaenbHOoe CONPOTHUBJIEHHE BEIMYMHA, XapaKTEpU3YIOL[ash CIOCOOHOCTh BEIIECTBA MPOBOAUTH
ANEKTPUYECKUN TOK, M YHCICHHO paBHAs COMPOTUBICHUIO MPOBOJHMKA JUIMHOIO B 1 MeTp u
IUIOMIA/IBIO TONEPEYHOro cedeHus 1 M. YaembHoe COMPOTUBIIEHUE 3aBUCUT OT TeMIepaTypbl. Y
METaJUIOB OHO pacTeT C POCTOM TEeMIEpaTyphl, y TMOJYIPOBOJHUKOB M BOJHBIX PacTBOPOB
3IEKTPOJIUTOB — YMEHBIIIACTCSI.

YpaBHenuss MakcBesia - YpaBHEHMs, YCTAHABJIMBAIOIIME CBSI3b MEXKIY HANPSHKEHHOCTSIMHU
ANEKTPUYECKOTO U MAarHUTHOTO TIOJIEH U pachpeelieHueM B MIPOCTPAHCTBE IEKTPUUECKUX 3apsIoB U
TOKOB. YpaBHEHUsI MakcBesjla ONMHUCHIBAIOT AJIEKTPOMATHUTHBIE SIBICHUS B Pa3JIMUHBIX Cpelax W B
BaKyyMe. YpaBHEHMsI HE JOKa3bIBAIOTCS M HE BBIBOJSATCS B MAaTEeMAaTUYECKOM CMBICIE, a SIBISIFOTCS
0000mennemM ormbiTa. Bce 3aKOHBI 3JEKTPOMAarHeTH3Ma €CTh CIEACTBHS JTHX ypaBHeHWH. U3
ypaBHeHU MakcBeia BBITEKAET CYIIECTBOBAHUE AIEKTPOMATHUTHBIX BOJIH.

@®eppoMarHeTu3MOM Ha3bIBACTCS CBOMCTBO HEKOTOPBHIX BEIMIECTB ((PeppOMarHETUKOB) CIIOHTAHHO
HAMarHUYUBaThCS. MarHUTHbIE MOMEHTHI aTOMOB (heppoMarHeTuka B MpeneiaaX MUKPOCKOMHYECKHX
obnmacteit  (IOMEHOB) CIIOHTAaHHO OPUEHTUPYIOTCS  MapauiensHo Apyr aApyry. IlIporecc
HaMarHM4YMBaHUs MOKHO pacCMaTpUBaTh Kak MPOLECC OPUEHTAMM MATHUTHBIX MOMEHTOB JOMEHOB
BJIOJIb CWJIOBBIX JIMHMM MarHUTHOrO mojisi. [Ipu BBIKIIOYEHHM MarHUTHOTO TOJs (heppoMarHeTUK
OCTaeTCsl HAMarHMYEHHBIM (OCTaTOYHAsi HAMarHW4YeHHOCTh). deppoMarHeTu3mM HabJIIOAaeTCsl TOJIBKO
MIPU YCIIOBUM, YTO TEMIIEpaTypa HE MPEBBIIMIACT TaK Ha3bIBaeMylo Temmeparypy (win touky) Kropwu.
Camble u3BecTHbIC (heppOMArHeTUKH — JKeJe30, KOOAIbT U HUKEb.

DJleKTpeT - JUAJIEKTPUK, CHOCOOHBIM JUIMTENIbHOE BpEeMs HAaXOIAUTHCS B HAdJIECKTPU30BAHHOM
COCTOSIHMM TIOCJI€ CHATHUS BHEIIHErO0 BO3JEHCTBHSI, BBI3BABUIETO MOJSPU3ALNIO. DIEKTPET CO3JAET B
OKPY’KaIOIIEM MPOCTPAHCTBE AMEKTPOCTATUUECKOE TOJIE 33 CUET MPEABAPUTEIHHON dIIEKTPU3AINH WITH
ocTaTouHO# monspu3anuu. OOBIYHO DIEKTPETHl 00pPa3YIOTCS MyTeM HArpeBaHUsl NUAJICKTPUKOB JI0
TEeMITepaTypbl, OJIM3KOW K TeMIepaTrype WX IUIaBJICHHUS, W TOCIEAYIONIEro OXJIaKICHUS B CHUILHOM
BHEILIHEM 3JIEKTPUUYECKOM TIOJIE.

DyleKTpUYECKasi €MKOCTh  (3JIEKTPOEMKOCTh) TMPOBOAHMKA -  CKajJsdpHAas  BEIWYWHA,
XapaKTepU3yIolIasi CHOCOOHOCTh MPOBOJHUKA HAKAIUIMBATh DSJICKTPUUECKUN 3apsii, U paBHas
OTHOIIICHHUIO 3apsi/ia MPOBOJIHHUKA K €ro MOTSHIUATY (B MPEATON0KEHUH, YTO BCE APYTHE MTPOBOTHUKHI
OCCKOHEYHO YAalieHbl M YTO MOTEHIMAl OECKOHEYHO YAAJEHHOW TOYKH MPUHAT PaBHBIM HYIIIO).
Enununen snexkrpuyeckoit emkoct mpoBoaHuka B CU sensercs 1 dapan.

DJIEKTPHYECKOH IOCTOSIHHON Ha3bIBAacTCsl pa3MEpPHBIM MHOXKHUTENb €= 8,85-10% Kn’/H-M? |
BXOJISIIIIAA B HEKOTOPBIE (hOPMYJIBI DJIEKTpOMarHeTusmMa (HampuMmep, B 3akoH KyioHa), 3anmucaHHbIe B
cucreme equnun CU.

DJIeKTPUYECKUI TUIO0JIb - CHCTEMA JIBYX TOUEYHBINA 3apsI0B OJJMHAKOBBIX TI0 a0COFOTHOM BETUUMHE
U TPOTUBOIOJIOKHBIX O 3HAKY, PacHOJIOKEHHBIX Ha HEKOTOPOM pacCTOSHUU Apyr ot apyra. Ha
JUTIOJb, HAXOASIIUNCS B 3JEKTPUUECKOM MOJie, AEMCTBYET Mapa CUjl, CTPEMSIINXCS YCTAaHOBUThH €ro
BJIOJIb CHJIOBBIX TUHUI. MOJIEKYJIbl MHOTHX BEIIECTB 110 CBOMM CBOWCTBAM MOAOOHBI AIEKTPHUIESCKOMY
JTUTIOJIO.

DJieKTpuYecKkuii 3apsaa - Qu3ndeckas BEIMYMHA, XapaKTEPU3YIOMIas CBOWCTBO TEN WM YaCTHI]
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BCTYNAaTh B 3JEKTPOMAarHUTHOE B3aUMOJICHCTBHE W OMpENeNsiolias 3HaYeHUs] CUJ U SHEPruil mpu
TaKUX  B3aUMOJCHCTBHUSX. DIEKTPUYECKHM  3apsiiaM MPUIUCHIBAIOT  TOJOKUTEIBHBIA WM
oTpuIaTenbHbIN 3HaK. Ennnunna 3apsna B cucreme CU — 1 Kit (kynon).

DJIeKTPUYECKUM CMellleHMeM Ha3bIBAeTCsl BCIIOMOraTeibHas BekTopHas BennunHa D=gopeE (rae € —
OTHOCHUTEIIbHAsl JUAJIEKTpUYEcKas IPOHUIIAEMOCTb, € - OJJIEKTpuYeckas TMocTosiHHas, E —
HAIPSDKEHHOCTb  AJIEKTPUYECKOr0 I10JIsA), MpPUMEHseMasl JUlsl OMMCAHMS AJIEKTPUYECKOro oA B
JUDIIEKTPUKE.

DJVIEKTPOABUKYIIAs CHJIA - XapaKTEpUCTUKA MCTOYHMKA DSHEPrUUM B DBJIEKTPUUECKON LEMH.
DNEKTPOABUKYIIAs CHIIa U3MEPSIETCS OTHOLIEHHEM Pa0OThl CTOPOHHUX CHJI 11O MEPEMEILEHUIO 3apsa
BJIOJIb LIETIM K 3HAYEHMIO TOro 3apsaa. MoxHo ckazarbk, uto J/IC ectb ynenbHas paboTa CTOPOHHHX
cuit. O/1C, kak ¥ NoTeHLIKal, U3MEPSAETCS B BOJIbTAX.

DJIeKTPOAMHAMHUKA - pa3aen (GU3MKH, U3y4aloUIMil CBOWCTBA AJIEKTPOMATHUTHOTO TOJS U €ro
B3aUMOJICHCTBUE C 3apsiIaMH, CBSI3b AIEKTPUUYECKUX U MATHUTHBIX SBJICHHUM, a TAKXKE AJICKTPUUECKHUI
TOK. Pa3nuuaioT KiIaccH4ecKkyro, pPENsSTUBUCTCKYI0 M KBAHTOBYIO 3JIEKTpoAMHAMHUKHU. (OCHOBOU
KJIACCHUYECKOM 3JIEKTPOJIMHAMUKY SIBJISIIOTCS ypaBHEHUs: MakcBeia.

DJIEKTPOJIMTHYECKOI JuccouManueil Ha3bIBaeTCS pacrajg MOJEKYN KUCJIOT, LIeNo4Yed U cojeil B
BOJIHOM pPacTBOpPE Ha MPOTHBOIIOJIOXNKHO 3apsKEHHbIE HMOHBI. [l0JI0KHTENbHBIE MOHBI HA3bIBAIOTCS
KaTHOHAMH, OTpULIATENIbHBIE — aHWOHaMHU. [IpuunHa qucconuanuu — Bo3A€UCTBUE MOJAPHBIX MOJIEKYJT
BOJIBI.

DJIEKTPOJIMTAMM HA3bIBAIOTCS BEIECTBA (COJHU, KUCIOTHI, OCHOBAHMS), BOJHbIE PACTBOPHI KOTOPBIX
IPOBOJST 3JIEKTPUUYECKU TOK. MOJIEKYNbI 3JIEKTPOJUTOB IO JIEHCTBUEM IMOJSPHBIX MOJIEKYJ BOJbI
JTUCCOLIMUPYIOT — PACHaal0TCs Ha TPOTUBOMOIOKHO 3apsyKEHHbIE HOHBI.

DJIeKTPOMAarHUTHAasi MHAYKIUS - sBIeHUE BO3HUKHOBeHUs1 DJ{C B MPOBOIHUKE TIPH €TO JBUIKEHUU B
MarHUTHOM TOJI€; WK MPU U3MEHEHUU OKPYXKAIOUIero ero MarHuTHOro nojst. [Ipu 3Tom B 3aMKHYTOM
IIPOBOJSILEM KOHTYpPE, IOMEIIEHHOM B IIEPEMEHHOE MarHUTHOE 110JI€, BO3HUKAET UHYKIIMOHHBIHN TOK.
CwMm. Takke 3aKOH 3JIEKTPOMarHUTHOM MHIYKIUU.

DJIEKTPOMarHuTHOEe B3aUMOJEHCTBHE — OTO B3aMMOJCHCTBHE 3apsKEHHBIX Tel. XapakTep
AIIEKTPOMArHUTHOTO B3aMMOJICHCTBHS 3aBIUCHT OT BBIOOpA CHCTEMBI OTCUETa. B HEKOTOPHIX CUCTEMax
oTcyeTa MAarHuTHas KOMIIOHEHTa »3JEKTPOMAarHUTHOTO B3aUMOJICHCTBUS HE HaOMOJaeTcss u
HaOJII01aeTCsl ANEKTPUUECKOE B3aUMOJICICTBHE, B JPYTUX, HA000POT, MaCKUPYETCs SIEKTpUIECKoe, a
Ha0JII0/1aeTCsl TOIbKO MAarHUTHOE B3aUMOJIEHCTBHE.

DJIeKTPOMarHuTHOe TMoJie - ocobas ¢opma CyLIECTBOBAaHMS MaTepUH, IOCPEICTBOM KOTOPOii
OCYIIECTBIISIETCS B3aUMOJICEUCTBUE MEXKIY TMOKOSIIUMUCS WU JBHKYIIUMUCS 3JIEKTPUUECKUMU
3apsiIaMH.

DJIEKTPOMarHUTHasi BOJIHA — 3TO CBOOOJHOE (OTOpBaBIIEECS] OT TOKOB M 3apsiioB) MEPEMEHHOE
anekmpomacnumuoe none. CyllleCTBOBAaHUE JIIEKTPOMATHUTHBIX BOJH BBITEKACT W3 YPAGHEHUL
Maxkceenna. IlepeMeHHbIE JEKTPUUECKOE U MarHUTHOE TOJIE MOTYT OTPBIBATHCA OT MOPOAMBIIMX MX
TOKOB W 3apsJI0B U, MOAJAEPKUBAS JAPYT JPYyra, paclpoCTPaHATHCS B MPOCTPAHCTBE CO CKOPOCTHIO
ceta. [loaToMy roBopsT, uTo MakcBe mpeickasal CyllecTBOBaHUE AIEKTPOMAarHuTHHIX BOJH. ['epit
MOJIYYHJI 3TH BOJHBI SKCIIEPUMEHTANIbHO, a [[01oB mocTpons nepBbiid paguoNpUEMHHUK.

DJIEeKTPOHHAs TeOopHMsl MeTAa/JIOB Obula pa3paboTana HemenkuM ¢usukom [Ipyae u pas3Buta
rojutanackuM (puzrkom Jlopeniom. Teopusi o0cHOBaHa Ha MEPEHECEHHsI TPEACTABICHUN KHHETHIECKON
TEOpUU ra30oB Ha «ra3» CBOOOHBIX AJIEKTPOHOB B MeTaJUIe. DJIIEKTPOHHASI TEOPHSI TI03BOJIMIIA BBIBECTU
3axonvl Oma n [Dicoyna-Jlenya B MeTamax, HO CTOJKHYJAch € PSAOM 3aTPyIHEHUH, IPEOAOJIEThH
KOTOpPBIE y1aJI0Ch TOJIBKO KBAHTOBOU (30HHOU) meopuu TBEpIOTO TeNa.

DJIeKTPOHBI U JABIPKM — HOCHUTENIM TOKa B MOJYNPOBOAHUKAX. DIEKTPOH, NMEPEXOs U3 BaJICHTHOU
30HBI B 30HY IMPOBOJUMOCTH, OCTABIISIET B BAJICHTHOM 30HE HAPYIIEHHYIO BAJIEHTHYIO CBA3b, 10 CBOUM
CBOMCTBAM SKBUBAJIEHTHYIO MOJIOKUTEIBHOMY AJIEKTPUUECKOMY 3apsy.

DJIEKTPOCTATHKA - pa3/ied dSJIeKTPOAMHAMMKH, W3YYaIOIIWN TOJ€ HEMOJABIKHBIX 3apsiioB M HUX
B3auMozeiicTBre. OCHOBY AJIEKTPOCTATUKH COCTaBIIAET 3aK0H KyroHa.

DnekTpocTaTUuecKass HWHIYKIMS - TOSBICHHE OJJIEKTPUYECKUX 3apsAOoB pa3HOTO 3HaKa Ha
MPOTHBOMOJIOKHBIX YJaCTKaX MPOBOOHUKA WA OUJIEKMPUKA B 9NeKMPOCNAMUIECKOM NoJe.
DJleKTpocTaTHyecKasi 3alIMTa - 3alIuTa MpuOOpoB M 00OPYAOBaHHSA, OCHOBAHHAs Ha TOM, YTO
HaIPSKEHHOCTh 3JEKTPOCTATUYECKOrO TMOJIsI BHYTPH MPOBOJHUKA paBHA HYJIO. Poiib 3KpaHa MOXKET
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UrpaTh MeETAJUIMYECKUH Kopmyc MNpubopa MM MeTaUIMYecKas CeTKa C JIOCTaTOYHO MENKUMHU
AYCUKAMHU.

DJIEKTPOCTATHYECKOE I0JIe - BJIEKTPUYECKOE I0JIE€ HEMOJBUIKHBIX 3JIEKTPUUYECKUX 3apsAJI0B. ITO
YaCTHBIM CJIy4all AJIEKTPOMArHUTHOIO MOJA. XapaKTEepUCTUKAMU JJIEKTPOCTATUYECKOrO  ITOJIS
ABJISIFOTCSL HAIIPSKEHHOCTh U MIOTEHLHAJ.

DJIeMeHTAPHBIN 3JICKTPUYECKHI 3apsA0 - HaUMEHBUIMM TIOJOKUTEJIbHBI WIM OTPULIATEIbHBIN
JIEKTPUUYECKUIN 3apsif], paBHBIM MO aOCOJIOTHOMY 3HAUEHUIO 3apsily JEKTpoHA. 3apsan JIr00oro tena
WIA YaCTHULBI €CTh BEJIMYMHA, KpaTHAs SJIEMEHTApHOMY 3apsny. YacTHibl ¢ JpOOHBIM 3apsaoM B
CBOOOJHOM COCTOSTHUM HE HAOJF0Ial0TCA.

DHeprusi, 3amaceHHas B MAcHUMHOM noje Karymku, paBHa W = LI%2, tae | — cuna moka, L —
UHOYKMUBHOCMb KATYIIKH (Cp. ¢ GOPMYIION KHHETHYECKOH Heprun!).

DHeprus, 3amaceHHas B AJIEKTPUIECKOM TI0JIe KoHOeHcamopa, papHa W = CU?%2, rae U — HaIpsDKEHUE
Ha KoHzeHcaTope, C — 31eKTPoeMKOCTh KOH/IeHCATopa.

OHeprusi ®epMmM — BSHEprus 3JIEKTPOHOB, 3aHUMAIOIIMUX TPU aOCOIIOTHOM HYyJe TEMIIepaTypbl
BEPXHUI YPOBEHb B 30HE MPOBOJIMMOCTH MeTajlia. PacueT noka3pIBaeT, 4YToO AJIEKTPOHbBI, HAXOASIINECS
Ha ypoBHe Depmu, naxe npu aOCOTIOTHOM HYyJE 00JIaJal0T OTPOMHOM KMHETHYecKoi sHeprueit. Ho
JBUKEHHUE JIEKTPOHOB IIPU 3TOM HOCHUT HE TEIUIOBOHM Xapakrtep. IIpu HOpManbHBIX YCIOBUSX BKJIAJ
TEIUIOBOTO JBUKEHHS B OOIIYI0 KMHETUYECKYIO PHEPIHIO COCTaBIsieT BenuuuHy He Ooiee 1 %. Cwm.
TaKKe 30HHAs meopus.

A¢pdexTom Xosa Ha3bIBACTCS BOSHUKHOBEHHE PA3HOCTH NOMEHYUAL08 (91eKmpoosuicyujel Cuibl)
MEX1y TPaHsIMU OJYIPOBOJAHUKOBOM MM METAJUIMYECKOMN MJIACTUHKHU C TOKOM IIpU ITOMEILEHUU €€ B
mazHumHoe nose. Dpdext Xosa npuMeHseTcs A ONpeieleHHs 3HaKa U KOHIEHTPALlUU HOCUTENei
TOKa, & TAK)KE B U3MEPUTEIIBHOM TEXHUKE (U1 U3MEPEHUS UHOYKYUU MACHUMHO20 NOJIAL).

15. OCOBEHHOCTHU PEAJIM3AIIMU JUCHUIIJIMHBI AJIs1 UHBAJIMJIOB U JIMI C
OI'PAHUYEHHBIMHU BO3MOKHOCTSAMMHU 310POBbAA

B cooTBercTBUM ¢ MeTOAMYECKMMHU pekoMeHaauusMu MunoOpHayku P® (ytB. 8 ampens 2014 1. Ne
AK-44/058H) B Kypce MpeArnoiaracTcsi UCIOIb30BaTh COIMATBLHO-aKTUBHBIC U pe(IIEKCUBHBIE METO/IbI
00y4yeHHsI, TEXHOJIOTUU COLIMOKYIBTYpHOH peabminTtanmu obydarouiuxcs ¢ OB3 ¢ nenbio okazaHus
MOMOIIH B YCTAHOBJICHUH MOJTHOLEHHBIX MEKINYHOCTHBIX OTHOLIEHHIA.

OOydeHue /MLl C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3[I0POBbS  OCYIIECTBISIETCS C  y4ETOM
WHAUBUAYAJIBbHBIX TMCUXO(PHU3NYECKMX OCOOEHHOCTEH, a JJii MHBAJIUIOB TaKXe B COOTBETCTBUU C
WHIMBUYaJIbHOW IPOrpaMMoil peabuinTauy HHBAIUAA.

Jl1st uI ¢ HapylmleHHMeM CJIyXa BO3MOXHO MpelocTaBlieHne MHGOpMaluu BU3YaJbHO (KpaTKUN
KOHCIEKT JIeKI[Ui, OCHOBHAsi U JOIOJIHUTENbHAsA JUTEpaTypa), Ha JEKIMOHHBIX U MPAKTHUECKUX
3aHATHSIX ~ JIONIYCKAeTCsi IPHUCYTCTBHE  AaCCHCTEHTa, a TaK K€, CypJIONEpEBOAUYMKOB U
TU(hI0CYpIOTIEPEBOTUUKOB.

OI_ICHKE[ 3HAHUI CTYACHTOB Ha IMPAKTHYCCKUX 3aHATUAX OCYHICCTBIACTCA HAa OCHOBC IMHUCBMCHHBIX
KOHCIICKTOB OTBETOB Ha BOIIPOCHI, IMCbMCHHO BBINTIOJITHEHHBIX IMPAKTUYCCKUX Sa)IaHPIﬁ.

Jlokian Tak ke MOKET OBITh MpEAOoCTaBiIeH B MUChMeHHOW Qopme (B Buae pedepara), mpu 3ToM
TpeOOBaHUS K COJEPKAHHIO OCTAIOTCS TEMH K€, a TPeOOBaHMs K KAdyeCTBY W3JIOKEHUS Marepuasa
(TOHSATHOCTh, Ka4ecTBO pEuYd, B3aWMOJCUCTBHE C AayIOUTOPHEH © T. 1) 3aMEHSIOTCA Ha
COOTBETCTBYIOIINE TPEOOBaHUs, MPEIBIBISAEMbIE K MUCHbMEHHBIM padoTaM (KauyecTBO O(OpPMIICHHS
TEKCTa U CIIHCKA JIUTEPATYPbl, TPAMOTHOCTb, HATMYUE WILTIOCTPALMOHHBIX MATEPHAJIOB U T.1.).

C y4yeToM COCTOSIHMS 3[I0pOBbS MPOCMOTP KMHOGUIbMA C IMOCIEAYIOIIUM aHATIU30M MOXKET ObITh
IPOBE/IEH oMa (Hampumep, MpU HEOOXOJUMOCTH JOTIOJIHUTEIBHON 3BYKOYCUIIMBAIOIIEH anmnapaTypbl
(HaymHuKHM)). B Takom ciydae CTYIEHT MPEAOCTaBIISIET MUCHMEHHBIM aHalu3, COOTBETCTBYIOIIMIA
IPEIbABISEMBIM TPEOOBAHHSM.

[TpomexxyTouHast aTTecTalys AJs JHIl C HAPYLUIEHUSIMU CIIyXa MPOBOJUTCS B MUCbMEHHOU popme, mpu
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9TOM HCHOJB3YIOTCS 00IIMe KpUTepuHu olleHuBaHMs. [Ipu HeoOXoauMocTH, BpeMmsi MOATOTOBKH Ha
3a4€TE MOXKET OBITh YBEIHUYEHO.

Jns Jami ¢ HapylnieHHeM 3peHHsl JOIyCKaeTcsl ayauajbHOEe MpPEAOCTaBIeHHEe WH(POPMAIUU
(HampuMep, ¢ UCIOIB30BAHUEM IIPOTPAMM-CHHTE3aTOPOB PEUH), @ TaK K€ MCIIOJIb30BaHUE Ha JICKIMAX
3BYKO3aIHCHIBAIOIIMX yCTPOHCTB (AnkToGoHOB M T.A.). Jlomyckaercss MpHCYTCTBHE Ha 3aHATHAX
accHUCTeHTa (TIOMOIIHUKA), OKa3bIBAIOIIEr0 00YJYarOIUMCs HEOOXOAUMYIO TEXHUYECKYIO TIOMOIITb.

OneHka 3HaHMN CTY/IEHTOB HA CEMHUHAPCKUX 3aHATHUSIX OCYIIECTBIIETCS B YCTHOM opme (KaKk OTBETHI
Ha BOMNPOCHI, TaK W MpakTU4eckue 3anaHus). [Ipu HeoOXoIMMOCTH aHamu3a (UIbMa MOXET OBITh
3aMEHEH OMUCAaHHEeM CUTYalluu MEXITHHUUYECKOTO B3aUMOJICHCTBUS (HA OCHOBE OIBITa PECTIOHJCHTA,
XYyJI05KECTBEHHOM JIUTEPATYPHI U T.JI.), O3BOJSIOLUINM OLIEHUThH CTENEHb COPMUPOBAHHOCTH HABBIKOB
BJIQJICHUS METOJIaMU aHANM3a U BBISABICHUS CHEHU(PUKU (YHKIIMOHUPOBAHUS W PA3BUTHSI ICUXHKH,
MO3BOJIAIOIIMMU YYUTHIBATh BIMSIHHE ASTHUUECKUX (axTopoB. [Ipu mpoBeneHUH NPOMEKYTOUHON
aTTecTallid JJIs JIMI C HAapyIICHWEM 3PCHHsI TECTUPOBAHHE MOXKET OBITh 3aMEHEHO Ha YCTHOE
co0ece0BaHKE IO BOIIPOCAM.

Jluna ¢ HapylmeHHsIMH ONOPHO-ABUTraTeJIbHOrO amnmnapara He HYXJATCsi B 0COOBIX (opmax
npefocTaBlieHus] y4yeOHbIX MaTepuanoB. OJHAKO, ¢ y4e€TOM COCTOSIHMS 370POBbsl 4acTh 3aHATUH
MOXET OBITh peajn3oBaHa JUCTAHIMOHHO (mpu momomwm cetd «MuTepHer»). Tak, mnpm
HEBO3MOYKHOCTH IIOCCILEHUs JICKIIMOHHOIO 3aHATHS CTYACHT MOJXKET BOCIIOJB30BAaTbCA KpPAaTKUM
KOHCIIEKTOM JIEKIIUH.

HpI/I HCBO3MOJXHOCTH IIOCCHICHUA [MPAKTUYCCKOI'0 3aHATUA CTYACHT MOOJDKCH MPEAOCTAaBUTHh
MMMCHbMEHHBIN KOHCIICKT OTBETOB Ha BOIIPOCHI, IMCbMCHHO BBITIOJIHECHHOC ITPAKTUYCCKOC 3aJaHuC.

Jloknan Tak e MOXeT ObITh IpefocTaBlieH B NUCbMEHHOW (opme (B Buae pedepara), mpu 3ToM
TpeOOBaHUS K COJEPKAHUIO OCTAIOTCS TEMM K€, a TpeOOBaHUS K KauyecTBY M3JIOKEHMsI MaTepualia
(MOHATHOCTb, KauecTBO pedYd, B3aUMOACUCTBHE C ayAUTOpHEed M T.A.) 3aMEHSIOTCS Ha
COOTBETCTBYIOILIME TpPeOOBaHUS, MPEAbIBIIEMble K MUCbMEHHBIM padboTam (kKauecTBO odopmiieHus
TEKCTa U CIHCKA JIUTEPATYPhl, TPAMOTHOCTb, HAJIMYKE WJUTIOCTPALIMOHHBIX MaT€pPHUajoB U T.1.).

[TpomexyTouHast aTTecTalys AJs JHUL C HApyILIEHUSIMHU ONOPHO-JBUTATEIBLHOTO anmnapaTa IpoBOJANUTCS
Ha OOLIMX OCHOBaHUSX, MNPU HEOOXOAMMOCTH TMpoLEAypa 3auyeTa MOXXeT OBbITh peann30BaHa
JUCTAaHIIMOHHO (HampuMep, MpH MOMOIIU Iporpammsel Skype).

J{1s1 3TOr0 MO TIOrOBOPEHHOCTH C MPENOIaBaTeNeM CTYACHT B ONPEIEIEHHOE BPEMS BBIXOAUT Ha CBS3b
JUIsL TIPOBENIEHUsl NpOLEAyphl 3aueTa. B Takom ciydae 3adeT chaercsd B BHJE coOeceloBaHUS IO
BompocaM (cM. GopMBbI MPOBEICHUS MTPOMEKYTOUHON aTTeCTAIlUU JIJIS JIUI C HAPYIICHUSMU 3PSHHUS).
Bormpoc u npaktuueckoe 3aaHne BEIOUPAIOTCS CAMHUM MIPENOJaBaTEIIEM.

[Tpumeuanue: POHIBI OLEHOUYHBIX CPEJCTB, BKIIIOUAIOLIME THUIIOBBIE 3aJaHMsl M METOIbl OLEHKH,
KpUTEpUN OLICHUBAHMS, TIO3BOJSIONIME OLICHUTh pPE3yJAbTaThl OCBOEGHMS JAHHON AMCLMITIIMHBI
oOyyaromumucs ¢ OB3 moryt Bxoauts B coctas PII/] Ha mpaBax OTeIbHOTO JOKYMEHTA.
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