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1 Heau u 3aqa4n U3y4eHUs: QM CHUILJIMHBI (MOLYJIs).

1.1 Ieau w 3a1a44 0CBOEHUS AUCIHUTIIHHBI

VYyeOHas TucHUIUIMHA «DJIEKTPUUYECTBO U MArHETU3M CTaBUT CBOEH LIETBIO CHOPMUPO-
BaTh y OaKanaBpoB NpeacTaBieHue 00 OCHOBHBIX MOHATHUAX, SIBJICHUSIX, 3aKOHAX U METO/Iax pas3-
nena oouero Kypca (GU3MKH, a TaKKe IPUBUTh HABBIKU MIPAKTUUYECKUX PACUETOB U IKCIEPUMEH-
TaJbHBIX HccleoBaHUi. Pa3znen «OnekTpuyecTBO M MarHeTU3M» 3aHUMAaeT Ba)KHOE MECTO B
cucreme (uznueckoro oOpasoBaHus. Bo-niepBeIX, OH JaeT 0ObACHEHUE BEIUKOMY MHOXECTBY
(bu3nyecKux SBJIEHUN U TEM MHTEpeceH. Bo-BTOPBIX, 3TOT Kypc co37aeT HEOOXOJUMYIO OCHOBY
JUIS IPOJIBUYKEHUS B 00JIaCTh KBAaHTOBBIX SIBJIEHUI U B JPyrue CreuaibHble pa3ienbl GU3UKH.

1.2 3agauu TUCHUTIINHBIL.

OcHoBHBbIE 33Ja4l JUCLMILIUHBI:

— W3Y4E€HHE COBPEMEHHBIX 3aKOHOB OKPY)KAIOILIEr0 MUpa B UX B3aUMOCBSI3H;

— OBJaJeHHE (YHIAMEHTAIbHBIMU MPUHLUIIAMUH U METOJaMH pELIeHHs Hay4dHO-
TEXHUYECKUX 3a/a4;

— (opMUpOBaHHME HABBIKOB 10 NMPUMEHEHUIO IMOJIOKEHUH (yHIAMEHTaIbHON (U3UKHU K
IrPaMOTHOMY HaYYHOMY aHaJIU3y CUTYyalllil, C KOTOPBIMU (PU3UKY PUXOJUTCS CTAIKUBATHCS MIPU
M3Y4YEHUU HOBBIX SIBJICHUIA;

— OCBOCHME OCHOBHBIX (PU3MUECKUX TEOPHil, TO3BOJISIONINX OMKUCATD SBJICHUS B IPUPOJIE,
U MIpe/IeoB MPUMEHUMOCTH 3TUX TEOPUM ISl PELICHUS] COBPEMEHHBIX U MEPCIEKTUBHBIX TEXHO-
JIOTUYECKHX 3a]1a4;

— (hopMHpOBaHUE Yy CTYICHTOB OCHOB €CTECTBEHHOHAYYHOU KapTHHBI MUPA;

— O3HAKOMJICHUE CTY/IEHTOB C UCTOPHUEH U JIOTUKOHN pa3BUTUS (U3UKU U OCHOBHBIX €€
OTKPBITHH.

1.3 MecTo 1MCUMILUIMHBI B CTPYKTYPe 00pa30BaTe/ibHOI MPorpaMMbl

Kypc «OnexrpuuectBo u MarueTusm» yutaercs Bo 2 cemectpe 1 kypca. Heo6xonumbimu
MPEANOCHIIKaMU JJIsl YCIIEIIHOTO OCBOCHUSI Kypca SIBJISIETCS CIIeAYIOIIEee:

- B nukie MatemMaTH4e€CKUX JUCHUILIMH: 3HAHUE OCHOB JIMHEHHON anreOpbl 1 MaTeMaTH-
YeCcKOro aHaiuza, yMeHue aud@depeHIupoBaTh U UHTETPUPOBAThH, PA3IOKUTh (DYHKIUIO TpeX
nepeMeHHbIX B pan Teisiopa, pemars npocreiiiive quddepeHuraibHble YpaBHEHUS, BlIaJICHUE
3JIEMEHTaMU BEKTOPHOI'O aHalM3a, BKJIIOYas XOpollee MOHUMaHWe UHTETrpalbHbIX TeopeM Oct-
porpanckoro-I'aycca u Crokca.

- B nuxne oOuiepusnyeckux AUCUUIIMH HEOOXOIMMBIMHM HPEINOCHUIKAMH SBIISIOTCS
3HAHME OCHOB KJIACCUYECKOW MEXaHUKH, MOJIEKYJISIPHON (PM3UKU U CHELHaIbHON TEOpUU OTHO-
CUTEJIbHOCTH.

B cBoto ouepenp, paznensl Kypca «DIEKTPUYECTBO U MArHETU3M» Kak ONHMCAHUE DJIEK-
TPOMArHUTHBIX MOJIEH ¢ TOMONIbIO CKAJISIPHOIO MMOTEHIINAJA, IBJICHUS B BAKYYME U U30TPOIHBIX
cpelax, 3aKOHbI MOCTOSIHHOTO TOKA, MarHUTHBIE SIBJICHUS B BaKyyMe€ U B M30TPOIHBIX Cpefax,
MIPEJICTaBJICHUE O CUCTEME ypaBHEHUH MakcBenia, SHEPruu U UMITYJIbCE 3JIEKTPOMArHUTHOTO
I0JIsI, COCTABJISIFOT HEOOXOUMYIO OCHOBY JUIsl YCIICIIHOTO M3YUEHUS aHATUTHUUYECKON MEXaHUKH,



QJICKTPOJAWMHAMUKH, (1)I/ISI/IKI/I KOHACHCUPOBAHHOI'0 COCTOSHMA BCHICCTBA W CINIOIOHBIX CpPEO, a

TaK)Ke KBAHTOBOI MEXaHHKHU.

1.4 Tlepevyenb MIAHUPYEMBIX Pe3y/bTATOB O00y4YeHHs MO JUCHUIIMHE (MOAYJII0), COOTHE-
CEHHBIX ¢ MVIAHMPYEMBIMHU Pe3yJbTaTAMHU 0CBOEHHSI 00Pa30BaTeILHON MPOrpaMMbl.

N3yuenne nanHOW y4uyeOHOUW MMCUUIUIMHBI HAmpaBlieHO Ha (OPMHUpPOBaHHE y 0Oydaro-

IIUXCS KOMIICTCHITUMN: CIIOCOOHOCTEIO peliaTth 3aJa4M aHaJIM3a U pacdeTa XapaKTCPHUCTHUK JJICK-

tpuueckux 1eneit (OIIK-3), cnocoOHOCTBIO YYMTHIBaTh COBPEMEHHBIE TEHJECHIUU DPA3BUTHS

OJICKTPOHHKH, I/I3MCPI/ITCJ'[BHOI7I W BBIYUCIUTEIBHON TEXHUKU, I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOTUH B

cBoeil npodeccuonanbHoi aearenabHoctu (OIIK-7).

Ne | Unpeke Conepxanue B pesynbraTe nzyueHus: yueOHON JUCLMITIIUHBI

I. | KoMIIe- KOMITIETEHIUHI oOyuaronuecs J0KHbI

m. | TeHuuu | (wiM e€ yacTu) 3HATH yMeTh BJIAJIEeTh

1. | OIIK-1 | cmocoOHOCTBIO OCHOBOIIOJIArato- NPUMEHSITh  3aKOHBI | PU3NYECKH-
MIPEJICTaBIATh e MpeicTaBiie- | 3JEeKTpUYeCTBAa U Mar- | MU M Mare-
a/JIeKBaTHYIO CO- | HUSL 00 DJIEKTPO- | HETU3MA K PEIICHHUIO | MaTHYECKHU-
BPEMEHHOMY MarHUTHBIX fIBJIe- | pa3JIMYHbIX 33/Ja4 Ha | MU METoJa-
YPOBHIO 3HAaHUM | HUAX, (U3NYECKUX | MEKIUCIIINHAPHBIX | MU 00paboT-
Hay4yHYIO KapTU- | BEJIMYMHAX, Xapak- | FPaHULIaX 3JIEKTpUYe- | KU U aHaJIu3a
HY MHpa Ha OCHO- | TEpU3YIOLIUX JJIEK- | CTBAa M MarHetusma c | uHpopma-
BE€ 3HAHUS OCHOB- | TPOMarHUTHBIE SIB- | IpYTUMH OOJIacTAMU | MU B 00-
HBIX TIOJIO)KEHUH, | JIGHUS U UX U3Me- | 3HaHWM, CTaBUTh U | JIACTU D3JIeK-
3aKOHOB U METO- | PEHUU; pemars MNpocTeHIine | TPOMarHuT-
JIOB €CTECTBEH- 3aKOHBl  3JIEKTPO- | SKCIIEPUMEHTAIIbHbIE | HBIX  sBJIE-
HBIX HAyK U Ma- MarHeTusMa, ypas- | 3aJlaud IO 3JeKTpUue- | HUif; MeTo-
TEMaTHKH HEHWsI JBIDKEHHS | CTBY M MarHeTH3My;. | JIaMHu u

AJIEKTPOMAarHUTHO- npueMamMu
ro mois (ypaBHe- JKCIIEpHU-
Hus MakcBenna) u MEHTaJIbHO-
BBITEKAIOLUE U3 ro UCCIEeN0-
HUX 3aKOHBI CO- BAaHUS DJIEK-
XpaHEeHUs,  dJeK- TpO-
TPOMarHUTHBIE MarHUTHBIX
BOJIHBI. SIBJICHUI.

2. | OIIK-2 | crtocoOHOCTBIO OCHOBHEIE ITOHSI- MMOHUMATh, U3J1araTh U | MEeTOJaMH
BBISIBJISITh €CTECT- | THS, 3AKOHBI U MO- | KPUTUYECKH OLIEHHU- HaOJI0ICHUS
BCHHOHAYYHYIO JIEJH IIEKTpUYe- BaTh 0a30BYIO OOIIe- | AJIEKTpOMar-
CYIIHOCTBb IIPO- CTBA U MarHeTus3- | GU3UYECKYIO0 UHPOpP- | HUTHBIX 5B-
071€eM, BO3HHU- Ma; MaIIMIO B 00J1aCTH JIEHHH, Me-
KaIOIUX B X0J1€ AJIEKTPOMAarHUTHBIX TOJ0JIOTHYe-
npodeccruoHab- SIBJICHUI; UCIIOJIB30- CKHUMH BO-
HOMU J1eATeNbHO- BaTh 3aKOHBI DJIEK- pocaMu
CTH, IPUBJIEKATh TpOMarHeTusMa ajis TeopeTnye-
IUTSL MIX PEIICHUS peIeHus] THITUYIHBIX CKOTO OTIH-
COOTBETCTBYIO- 3aJ1a4 U OLICHUBATh CaHMs dJIeK-
il pu3uKo- MOJIy4YE€HHBIE pe3ysib- | TPOMAarHuT-
MaTeMaTH4ECKU TaTBl; CTABUTH U pe- HBIX SIBJIC-
arrapar 11aTh IpoCTeUIne HU;




Ne | Unpeke Conepxanue B pesynbraTe nzyueHus: yueOHON JUCLMITIIUHBI

I. | KOoMIIe- KOMITIETEHIUHI 00yyYaromuecst 10JIKHbI

. | TeHUuH | (WM e€ yacTu) 3HaTh yMeThb BJIAJIETh
AKCIIEPUMEHTAJIbHBIE
3aJauu 10 IEKTPo-
MarHeTu3My

2. CTpyKTypa U coep:kaHue TUCHMILUIMHBI Kypca « DJEKTPUIECTBO U MAarHETHU3M)

OO6mast Tpy1I0€MKOCTh JUCIUIIIINHBI COCTABIISET 4 3a4E€THBIX eauHUIBI, 144 "aca, ux pacmnpene-

JIeHWE TI0 BUJaM paboT MpecTaBlIeHo B Tabnuile (051 cmyodenmos ODO).

Bun yuebnoit paboTsl Bcero CemecTpbl
4acoB (4acel)
2 -

KonrakTHasi paboTa, B TOM 4ncJie: 84,5 84,5 -
AyaUTOpHBIE 3aHATHS (BCEro): 80 80
3aHATHS JTEKIIMOHHOTO TUIIA 32 32 -
JlaGoparopHbie 3aHATHS 32 32 -
3aHATHS] CEMUHAPCKOTO THUIA (CEMUHAPBI, IPAKTHYe- 16 16 i
CKUE 3aHATHUS)
Nuasi koHTaKkTHasA padora: 4,5 4,5 -
KonTposas camoctositensHo padoTsl (KCP) 4 4 -
IIpomexyrounas arrectauus (MKP) 0,5 0,5 -
CamocrosiTesibHasi paboTa, B TOM YHCJIe: 23,8 23,8 -
Kypcosas pabora - - -
[TpopaboTka yaeOHOTO (TEOPETHUECKOT0) MaTepuasa 23 23 -
BrImosiHeHMe MHIMBHTyaTbHBIX 3aaHUH (1TOATOTOBKA
COOOIIEHHIA, TPE3EHTALINIA) ) ) i
Pedepar - - -
IToaroroBka K TeKymeMy KOHTPOJIFO 0,8 0,8 -
KouTtpoJs: 35,7 35,7 -
[ToaroroBka K sK3amMeHy 35,7 35,7 -
OO0masi Tpy10€eMKOCTh | Yac. 144 144 -

B TOM HC/le KOHTaKTHad | g 4,5 84,5 _

pabora

3a4. efl 4 4 -

2.2 CTpyKTYypa AUCHMILUINHBI:

Pacrnipenenenne Bu1oB yueOHOM pabOThI U UX TPYJAOEMKOCTH IO pa3jieiaM JUCIUILINHBL.
Pazgenbr quctumimabl, n3ydaemseie B 2 ceMmectpe (05 cmyoenmog OPO):

KonuuecTto yacoB
Ne HaumenoBanue pa3znenos (Tem) Beero AYS:IGTOO; Hai BHeayzmT;)gHa;[ paco-
JI 113 JIP CPC

1 2 3 4 5 6 7

1 DJeKTpoCcTaTHKA 20 8 4 4 4

2 JM2IEeKTpUKT 14 4 2 4 4

3 DJICKTPUUYECKUN TOK 24 6 2 12 4

4 MarnuTtHoe 1oJie B BaKyyme 16 6 2 4 4




KonmuectBo gacos
No HawnmenoBanue pa3nenos (Tem) Aymatopuas Breaymatopnas pa6o-
Bcero pabora Ta
JI 113 JIP CPC
5 MarHuTHOE TI0JIe B BEIIECTBE 13 4 2 4 3
6 3akoH MEKTPOMArHAT- 10 ) ) 4 >
HOU MHTyKIIHH
7 VYpaBuenust Makcseia 6 2 2 - 2
Hmozo no oucyunnune: 103 32 16 32 23

[Tpumeuanue: JI — nexuuu, I13 — npaktuueckue 3ansatus / cemunapsl, JIP — mabopaTtopHsbie 3aHs-
tusi, CPC — camocTosiTenpHas paboTa CTyACHTa

2.3 Conep:xkanue pa3aesioB JUCHUNIMHBI:

2.3.1 3auAaTud JeKIHOHHOI'0 THIIA.

HaunmeunoBauue
paszaena

Coneprxanue pazzena

dopma TeKymero
KOHTPOJISI

2

3

4

DneKTpocTaTuKa

Onektpuyeckuit 3apsn. 3axkoH Kymona. Dnekrpuue-
CKOE TI0JIE ¥ €r0 HampsbKeHHOCTh. [IpwHIUIT cymep-
no3unuu. [loTok siekTpudeckoro moiisi. Teopema
lNaycca. JluBeprenmusi anekTpudeckoro mojs. O0b-
eMHas TUIOTHOCTH 3apsaa. [loTeHIHanbHOCTH DIIeK-
TPOCTATUICCKOTO TIOJIS. DJICKTPHUSCKUAN MMOTCHITHAI.
['pamuent mnoreHnuana. ODKBUIMIOTEHIUAIBHBIC T10-
BepXHOCTH. CHIIOBBIC JTUHHH JJICKTPUICCKOTO ITOJISI.
OcCHOBHOE ypaBHEHHE DJICKTPOCTATUKU. YpaBHEHUE
[Tyaccona. Ilosne numons. Cuna 1 MOMEHT CHUJI, JIeH-
CTBYIOIMEC HA AMIIOJIb BO BHCHIHECM ITOJIC. 9HCpFI/I$I
AUITIOJISI BO BHCHIHEM IIOJIC. SHGPFI/ISI CHUCTCMBI 3aps-
JOB. EMKoCTE cuCTEMEI IIPOBOIHUKOB. BHGKTPOGM-
KOCTh. [ITOTHOCTB SHEPTHH ICKTPUICCKOTO TOJIS.

OTBETHI HA KOH-
TPOJIbHBIE BOIIPO-
col (KB)

JudiiekTpuKu

Huanextpuku. Bektop nossipuzanuu. CBOOOJHBIE U
CBSI3aHHbBIE 3apsjbl. DJIEKTPUUECKOE II0JIe U BEKTOP
WHIYKIUU. JudnexkTpudeckas npoHuaemMoctb. Cuc-
TeMa YpaBHEHMM /IS MMOJIS B JUAJICKTpuKe. Teopema
lNaycca. ['pannyHbIe YCHOBHS IS MIOJIA B IUDJIEKTPHU-
Ke. DJIeKTpUUECKOe T0JI€ B OJHOPOIHOM JTUAJIEKTPH-
Ke. YpaBHEHUS DJIEKTPOCTATUKH B JUAJIEKTPUKE. 3a-
Jlauu ¢ TpaHuLaMu paszzena AudjieKTpukoB. Omnpene-
JIEHUE CBSI3aHHBIX 3aPsI/IOB.

KB

DnexTpuyecKuit
TOK

Onextpuueckuil Tok. OObeMHas M IMOBEPXHOCTHAs
IUIOTHOCTH TOKA. 3aKOH COXpaHEeHHs 3apsaa. Ypas-
HeHue HernpepsiBHOCTU. 3akoH Oma . [IpoBoauMocTh
METaJJIOB. YCJIOBHE NPUMEHUMOCTH 3akoHa Owma.
3akoH JIxoyns-Jlenna. YpaBHeHUS U TpaHUYHBIE yC-
JIOBUS IS TIOJIEH MpU MPOXOXkKACHUU Toka. Penmakca-
LU 3apsiioB B MPOBOASILEN cpene. DIEeKTPOABHKY-
mas cuia. Dnekrpuueckue uenu. [lpasuna Kupxro-

¢a.

KB




MarautHoe mnoJie
B BaKkyyme

Marnutnoe mnone. Cwmma Jlopenna. 3akon buo-
CaBapa. TeopeMbl 0 IOTOKE ¥ IUPKYJISIIUHA MarHuT-
HOTO moJist. MaruuTHeld aumnoib. CHila U MOMEHT
CHUJI, ICUCTBYIOIIME HA MAarHUTHBIN JUIIOJIb BO BHEIII-
HEM MarHUTHOM II0JIE.

KB

MaruuTtHoe mnone/MarautHoe mosie B cpeae. MOJEKyIspHble TOKH. KB
B BEILIECTBE Bekrop Hamarnmuennoctu. llonnas cucrema ypas-
HEHUH MAarHUTOCTaTUKH B cpeae. namarHeTuku u
napamMarieTukd. OLEHKM MarHuTHOW MPOHHIIAEMO-
ctu. ®eppomarHeTusM. [ucrepesuc. OcrarouHas
MarHuTHas MHAYKLIHS U KOAPUUTUBHAS CHJa. DJEK-
TPOMAarHuTHl U TTOCTOSIHHBIE MarHUTHI.
3aKOH  IJEKTPO-|3aKOH IJIEKTPOMArHUTHOW WHAyKumH. [lepBas mapa KB
MarHuTHOM  WH-|ypaBHeHuUH MakcBemia. Cunbl, AeicTByrolue Ha
TyKITUU IIPOBOJIHUK C TOKOM B MarHUTHOM IIOJIE.
VYpaBHenuss Mak-Tok cmenienus. Bropas mapa ypaBHeHunii Makcsen- KB
CBEJLIA na. DHeprusi MarHuTHOTO noJist. KBasucranuonapHslit
TOK B KOHTYpPE, HUHIYKTUBHOCTb M YPAaBHEHHE /ISl TO-
ka. CoxpaHeHHe MarHUTHOIO IOTOKAa. 3aKOH coXpa-
HEHUS DHEPTUH JIEKTPOMArHUTHOTO MOJISL.
2.3.2 3aHATHSA CEeMMHAPCKOI0 THIIA.
HaunmenoBanue . dopma TeKyuie-
Ne TemaTuka NpakTUUECKUX 3aHATHI (CEMUHAPOB)
pasnena 0 KOHTPOJISI
1 OnexrpocraTtuka | 3akoH Kynona. [Ipunnun cynepnosunuu. Teopema Pemrenne 3anau
l'aycca. OObeMHas 1 MOBEPXHOCTHAS TUIOTHOCTH 3apsi-
Ja.
2 OnekrpoctaTtuka | IloTeHman ToueqHoro 3apsiaa, BEIYUCICHUE TIOTeH- | Perenue 3amaq
1uana Jyuist ciydaeB I0Jis, CO3/1aBa€MOr0 CUCTEMOM
TOYEYHBIX 3apsi/10B U IUNIOCKUM KOHIEHCATOPOM; CBSI3b
MEXAY HapsYKEHHOCTHIO U MOTEHLIUAJIOM. DJIEKTPHU-
JecKUy nunoiik. Ilose qumoss.
3 JaiieKTpuKu [IpoBoaHMKH B 3nekTpocTaTndeckoMm noiue. Iosme Pemrenne 3anau
BHYTPH U Ha MIOBEPXHOCTH ITPOBOJHUKA. DIEKTPOEM-
KOCTb, KOHJIEHCATOPBI, pacyeT 31aeKTpoeMkocTu. Co-
€/IMHEHNE KOHJIEHCATOPOB.
4 Onekrpuyeckuil | [locTOSTHHBIN 2NeKTpUYecKuid TOK. 3akoHbl OMa 1 Pemenue 3agag
TOK Jlxoymst — Jlenna. [pasuna Kupxroda. Pacuetst mist
CJIOXHBIX JIEKTPUUYECKUX LIETIECH.
5 MarnutHoe no- | [lonstTe maruutHOTO TI0JIs1, 3aKOH bro - CaBapa - Jla- | Pemmenue 3anau
JIe B BaKyyMe Ij1aca, pacyeT BEKTOpa MarHuTHOM MHAYKIMH. Teope-
Ma O IUPKYJISAIHUHA BEKTOpa MAarHUTHOW WHYKITUH,
BUXPEBOW XapaKTep MarHUTHOTO I0JIsl, IPUMEHEHUE
TEOPEMBI O HUPKYJSILIMK K pacyeTy MarHUTHOTO TOJISL.
6 Marnuthoe no- | [lonsrue MmaruuTHOTO T0JIs1, 3aKOH bro - CaBapa - Pemenue 3amau
ne B BemectBe | Jlamaca, pacuer BEeKTOpa MarHUTHOW MHAYKIUU. Teo-
peMa o IUPKYJSALUA BEKTOpa MarHUTHOW WHTYKITUH,
BUXPEBOW XapaKTep MarHUTHOTO I0JIsl, IPUMEHEHUE
TEOPEMBI O UPKYISIIIMK K pacyeTy MarHUTHOTO TOJISL.
7 3akoH anekTpo- |. Cuia Jlopenna. OnekrpomarautHas uaayknus. Ca- | Permnenue 3amaq

MAarduTHOU UH-

MouHayKius. MaaykruBHocts, popmyna st IC




OYKIHUU CaMOMH/IyKIINH, UCYE3HOBEHHUE U YCTAHOBJICHUE TOKA
B LIETIH, COJIEpKAIled WHIYKTUBHOCTD.
8 YpaBHeHUs [IepemeHHBII TOK. XapaKTEpUCTUKH IIEPEMEHHOTIO TO- | Penienue 3amay
Makcsemia Ka. MOIIIHOCTb B LIENIU IEPEMEHHOTO TOKA. DJIEKTpHU-
yecKue KoyiebaHus ¥ BOJIHbI. YpaBHeHUs MakcBea.
2.3.3 JIaGopaTopHbI€e 3aHATHSL.
No No dopma TeKyuie-
. /IT pazzena HaumenoBanue nabopatopHbix padboT ro
JUCLMILIMHBI KOHTPOJISI
. Otuer no
OnexkTpuueckuil |  Onpesenenue yaenbHOro CONpOTHBIEHHS POBOIHMKA .
1 nabopaTopHOi
TOK
pabore
.. | I3MepeHune conpoTuBIIEH s PE3UCTOPOB MOCTOBBIM MeTo- | OTYET 110
DNeKTpUYECKUM .
2 oM nabopaTopHOii
TOK
pabore
M3MepeHne XapaKTepUCTHK SKBUIIOTEHIMAIBHOrO 25iek- | OTYeT no
3 | Dnekrpocraruka TPHYECKOTO MOJIst 11ab0paTopHOM
pabore
3aKOH 3JIEKTPO- | Pe3oHaHCHBIE METO/IBI M3MEPEHHs MHAYKTUBHOCTEH Katy- | OTueT no
4 MarHuT- IIeK nabopaTopHOM
HOM MHJIyKIIUU pabote
I/I3MepeHHe €MKOCTH KOHACHCATOPOB C MOMOLIBIO MOCTa OT‘-IGT 110
5 JdneKTpuKu Cortn nabopaTtopHoit
pabore
Omnpenenenre MarHUTHBIX XapaKTEPUCTUK CEPACUYHHKA OTLICT 110
6 MarnauTHO€ 110- pel pakrep PA A60DATODHOI
TpaHcdopmaropa 1 TOPHOI
Jie B BEIIECTBE paticgop P patop
pabote
. | Ompenenenre paccenBaeMOi MOIITHOCTH 3JIEMEHTOB dJICK- Ot4er 110
DnexTpuyecKuit N .
7 ToK TPUYECKHX LETEi nabopaTopHOM
pabore
M3MepeHne HanpsHKEHHOCTH MAarHUTHOTO mosist 3emin ¢ | OTYeT 1o
MaruauTHO€ 110- .
8 IIOMOMIIbIO TAHTCHC-TaJIbBAHOMETPA Ha60paTOpHOI/I
Jie B BaKyyMme
pabote

JlaGoparopHble pabOThl BBIOJHSIOTCS B JAOOPATOPUM JIEKTpUUYECTBA U MarHeTusMa Ha
CHelHaTIM3UPOBAHHBIX CTEH/aX.
B pesynbraTe BbInoHEHHS 1a00paTOpHBIX paboT y CTyJEeHTOB (GOPMUPYIOTCSA U OLIEHUBA-
torcs Tpedyembie DI'OC u OOII no nHanpasnenuto 11.03.04 «DnekTpoHNKa U HAHOAIEKTPOHUKA
(mpodune ««HanotexHomoruu B anekTponuke»ny) komnerenmmu: OITK-3, OITK-7.

2.3.4 [IpumepHasi TeMaTHKa KypCOBBIX padoT (IIPOEKTOB)

KypcoBblie paboThl - HE IPEeAYCMOTPEHBI

2.4 IlepeyeHb y4eOHO-MeTOANYECKOT0 o0ecneyeHHsl JJIsi CAMOCTOATEIbHOI padoThI
00y4aromuXxcs Mo JUCUMUIIIMHE (MOIYJII0)

Ne

Bux CPC

[Tepedyenn yueOHO-METOIMYECKOTO OOCCTICUCHHS AUCIIUIUIUHBI TI0
BBITIOJTHEHUIO CAMOCTOSITEIBHOU PabOThI




2

3

[IpopaboTka TeopeTu-
YeCKOTr0 Marepuasa

1. MeToauyeckne peKOMEHAAMU 110 OpraHu3aluyd CaMOCTOSTENb-
HoM paboTsl ctyneHToB, ®I'bOY BO «Ky6I'V», 2012. - 33 c.

TloaroroBka K 3aHsITH-
SIM CEMHUHAPCKOTO TH-
ma

1. MeToanveckue peKOMEHIAMHU 110 OpraHU3alid CaMOCTOSITENb-
HOH paboTsl ctyneHToB, ®I'bOY BO «Ky6I'V», 2012. - 33 c.

2. Uponos UN.E. 3amaun mo obmieit dusmke: yueOHOE mocobdue /
N.E. UponoB. — Mocksa: U3parensctBo "Jlabopatopusi 3HaHuit",
2015. 434 c. JOCTYyTIA:
https://e.lanbook.com/book/94101.

Pexum

[Toaroroska x mabopa-
TOPHBIM 3aHATUAM

1. MeToauyeckne peKOMEHAAMU 10 OpraHUu3aluyd CaMOCTOSTEb-
HOH paboTsl ctyneHToB, ®I'bOY BO «Ky6I'V», 2012. - 33 c.

[ToaroToBka k TeKy-
EeMY KOHTPOJIIO U
IIPOMEKYTOYHOM aTTe-
CTaIuu

1. CuByxun [.B. O6mwuii xypc ¢uszuku: us By3zos. B 5 1. T.IIL
OnexktpuyecTBO: yueOHOoe mocobue / J[.B. CuByxuH. — MockBa:
Ouszmatiur, 2015. 656 c. Pexum  nmocryma:
https://e.lanbook.com/book/72015.

2. CasenbeB, U.B. Kypc o6mieit ¢pusuku. B 5-u t1. Tom 2. Dnek-
TPUYECTBO W MAarHeTHU3M [DJEKTPOHHBIA pecypc]| : ydeOHOe Mmoco-
oue / N.B. CaBenbeB. — DnekTpoH. gaH. — Cankr-IlerepOypr :
Jlanp, 2011. 352 c. Pexxum  pgocryna:
https://e.lanbook.com/book/705

3. UpomoB M.E. 3amaun mo oOmieit ¢usuke: yuedHOE mocodue /
N.E. UponoB. — Mocksa: U3zparensctBo "JlabopaTopust 3HaHUi",
2015. 434 c. — Pexum JOCTyHa:
https://e.lanbook.com/book/94101.

4. Metoanyeckre peKOMEHAAINH 110 OpPTraHU3aIlHd CaMOCTOSTEIb-
HoM paboTel ctyneHToB, ®I'bOY BO «Ky6I'V», 2012. - 33 c.

Y4eOHO-MeTOAMYECKUE MaTepHalibl JJIsi CaMOCTOSATENbHONM paboThl 00ydaroIUXCs M3

YHUCJIa HHBAJIUAOB M JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710p0oBbsi (OB3) nmpenocrasnstores
B JopMax, alanTUPOBAHHBIX K OTPAHUYCHUSM UX 370POBbSI U BOCTIPUATUS HHPOPMALIUH:

Jljig 11 ¢ HapyIIEHUSIMU 3PEHUS:

— B IIeYaTHOU opme yBeIMYEHHBIM HIPUPTOM,
— B (JOpMeE DIIEKTPOHHOI'O JOKYMEHTA.

JList AL ¢ HapyHIEHUsIMHU CITyXa:

— B IIe4aTHOM opme,

— B (pOpMeE DIIEKTPOHHOI'O JOKYMEHTA.
JList AL ¢ HapylmeHnssMHU OTIOPHO-JBUTaTEIbHOTO alapara:

— B IIe4aTHOM opme,

— B (hopMe IIEKTPOHHOI'0 JOKYMEHTA,
JlaHHBIN TTepedyeHb MOKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI€HTa 00Y-

Yaromiuxcs.

3. O0pa3oBare/ibHbIE TEXHOJIOTHH.

B mponecce npernogaBaHrsd AUCUUITIMHBI UCIIOJIB3YOTCA CICAYIOMUE METObI:

— JICKIIHH,
— OIIpoc;

— pelIeHne TeOPETHYECKUX 3a/1ay;

— myOnuYHas 3amuTa Ja00paTOpHBIX padoT;

— KOHCYJIbTAIIUU MPETIOIaBaTENEH;

— caMocCTOsITeTIbHas padoTa CTYIEHTOB (M3y4CHHE TEOPETHUYECKOTO MaTepualia, IOJro-




TOBKA K JJA0OpAaTOPHBIM 3aHATHSIM, BBIIIOJIHEHUE JOMAITHUX Pa0OT U UHJIMBUYaIbHBIX TUIIOBBIX
pacueToB, MOJArOTOBKA K ONPOCY U 3a4ETy).

Jliis mpoBeeHUs JEKIMOHHbBIX 3aHATUN MOTYT HCIIOJIb30BaThCsl MYJIbTUMEAUNHBIE CpEl-
CTBa BOCIPOM3BEJCHUSI aKTUBHOTO COAEPKMMOIO, MO3BOJIAIOIIETO CIYIIATEI0 BOCIPUHUMATH
O0COOEHHOCTH M3y4aeMoro mMaTepuaa, 3a4acTyl0 WIPAoIlKe PELIAoUlyl0 PoJjib B TOHUMaHUU U
BOCIIPUSITHH, @ TaKkke (OPMUPOBAHUU MPO(eccHoHaIbHBIX KomMneTeHuu. JddexTuBHOE 00Cy-
KJCHUE CIOXKHBIX U TUCKYCCHOHHBIX BOIIPOCOB U IpOOIIeM.

ConpoBojk/IeHUE CAMOCTOSITENIbHOW pabOThl CTYAEHTOB TaKK€ OPraHW30BaHO B CIIEAYIO-
X popmax:

— YCBOEHHME, JOIOJIHEHUE U BHUKAHUE B pa3OupaeMble pa3fielibl JUCHUIUIMHBI [P MO-
MOIIM 3HAHUH MOJy4aeMbIX 0 CPEACTBaM M3Yy4EHHUs PEKOMEHIYeMO JIUTepaTypbl U OCYIIECTB-
JsieMO€ MyTeM MOATOTOBKU UHIMBUYaIbHBIX TOKIA/I0B;

— KOHCYJIbTAllMH, OPraHW30BaHHbIE JJISl Pa3bsICHEHUS TPOOJIEMHBIX MOMEHTOB IIPH CaMoO-
CTOSITEJIbHOM M3YYEHHH TE€X WJIM UHBIX aclIEKTOB pa3/esioB yCBaUBaeMOil HH(pOpMAIUU B JUCIIH-
TUTHHE.

OcHoBHbIE 00pa30BaTeIbHbIE TEXHOJIOTUH, UCIIOIb3YEMbIE B yUeOHOM Ipolecce:

— JIEKIIUM C IPOOJIEMHBIM H3JI0KEHHUEM;

— 00CYXXJIEeHHE CIIOKHBIX U JTUCKYCCHOHHBIX BOIPOCOB M IPOOJIEM U paspelieHue Mmpo-
oneMm;

— pelleHNEe TEOPETUUECKUX 3a/1a4.

WuTepakTuBHbIE 00pa30BaTEIbHbIE TEXHOIOTHUH, UCTIOJIb3YEMBIE B ayTUTOPHBIX 3aHATUSAX:

— TEXHOJIOTHS Pa3BUTHUSL KPUTHUECKOTO MBILIUICHHUS;

— JIEKIIUM C IPOOJIEMHBIM H3JI0KEHHUEM;

— U3y4€HHUE U 3aKpeIUIeHHe HOBOTO MaTepuaia (MCHoJib30BaHue BompocoB, CokpaTuye-
CKUH JHaor);

— 0OCYXJIeHUE CJIOKHBIX U JTMCKYCCHOHHBIX BOIPOCOB U MpodieM («3ailMu MO3UIUIO
(mKana MHEHUH)», MPOCKTUBHBIC TEXHUKH, «OJIUH — BIBOEM — BCE BMeCTe», «CMEHU TTO3UIIHIO,
«Jluckyccust B CTUIIE TEIEBU3HOHHOTO TOK-IIOY», 1€0aThl, CUMIIO3UYM);

— pazpemrerue npoosieM («lepeBo pemeHuiny, «Mo3roBoi mMTypM», K AHATU3 Ka3yCOBY);

— TBOPYECKUE 3aaHUS;

— paboTta B MajbIX rpynmnax;

— TEXHOJIOTHS KOMITBIOTEPHOTO MOIETUPOBAHUS YUCICHHBIX PACUETOB.

[IpoBenenue Bcex 3aHATHI J1aOOPATOPHOTO MPaKTUKyMa IPEelyCMOTPEHO B Kilacce CHal-
KEHHOM BCEM HEOOXOJMMBIM 000PYAOBAHUEM U KOMIbIOTEpaMU i 3((EKTUBHOIO BHIIOJIHE-
HUS COOTBETCTBYIOIIUX JIA0OPAaTOPHBIX padOT.

[To uToram BBIMOMHEHUS KaXAOW JTAOOpAaTOpHOW PAOOTHI CTYIAEHT IPEIOCTABIACT U 3a-
LIUINAET BHIIOJHEHHYIO paboTy, IpuueM B Oecese ¢ mpenojaBaTesieM JOJHKEH MPOJIEMOHCTPH-
pOBaTh 3HAHUE KaK TEOPETUYECKOTO U SKCIIEPUMEHTAJIBLHOTO MaTepuaia, OTHOCSIIErocs K pado-
T€, TaK ¥ HEOOXOAUMBIX Ul MPAKTUYECKON peanu3alnuu padoThl KOMIIbIOTEPHBIX TEXHOIOTH.

JlononuurenbHas Gopma KOHTpoJst 3PPEKTUBHOCTH YCBOCHUS MaTepuaia U mnpuolpere-
HUS MPAKTUYECKUX HABBIKOB 3aKJIIOYAETCS] B OTKPHITOM MHTEPAKTUBHOM 3amuTte jJabopaTopHOI
paboThl Ha YCTHOM BBICTYIIJIEHUH TEpPE]] AyAUTOPUEH COKYPCHUKOB.

ConpoBoXxAEHUE CaMOCTOATEIBHON padOThl CTYIEHTOB TAKXK€ OPraHU30BaHO B CIIETYIOLINX
dhopmax:

— YCBOEHUE, JIONIOJHEHUE U BHUKAHUE B pa3OupaeMble pa3aeibl JUCIUILUIMHBI IPU TOMOIIN
3HAHMUN MOJTY4aeMbIX 110 CPEACTBAM M3YyUEHUSI PEKOMEHIYEMOM JINTepaTyphbl U MyTEM MOJArOTOB-
KU JTOKJIAJI0B;

— KOHCYJIbTAllUM, OPraHU30BaHHBIE ISl Pa3bsICHEHUS MPOOJIEMHBIX MOMEHTOB MPU CaMoO-
CTOSITEJIbHOM M3YYEHHH TE€X WJIM UHBIX aclIEKTOB pa3/esioB yCBaUBaeMOil HH(POpMAIUU B JUCIIH-
TUTHHE.

JUisg Ui ¢ OrpaHUYEHHBIMU BO3MOXHOCTSMHU 370POBbsI MPEYCMOTPEHA OPraHU3alUs
KOHCYJIbTAIMI C UCIIOJIb30BAHUEM 3JIEKTPOHHON MOYTHL.



4. OueHo4Hble cpeacTBa IS TeKYIero KOHTPOJIsl yCIIeBaeMOCTH M NPOMEeKYTOYHOMH
aTTecTaluH.

4.1 D oHJ 01IEHOYHBIX CPEaACTB AJiA MPOBEACHHUSA TEKYHIECIr0 KOHTPOJIs.

Huxe npuBoasTcss npuMepbl KOHTPOJIBHBIX BOMPOCOB JUISl pa3/ieioB paboueil mporpam-
MBI
1. ChopmynupyiiTe 3aKOH COXpaHEHUs 3apsaa.
2. Hanmmmre 3axkoH KynoHa B BEKTOPHOM BUJIE.
3. Kakue noss Ha3bpIBatOTCS 3J€KTPOCTaTUYECKUMU?
3. Kak ompezensercs HAMPSHKEHHOCTD IEKTPUYECKOTO TOJIS?
4. ChopmynupyiTe NPUHLIHUI CYNEPIIO3ULIUU HIEKTPUIECKUX MOJIEH.
5.3anumute GopMyIIbl ISl HAIPSKEHHOCTHU 3JIEKTPUUECKOIO M0JIs, CO3/1aBa€MOI0 TOUEUHBIM
3apsA0M, JUIOJIEM, PABHOMEPHO 3apsyKEHHOU IIOCKOCTBIO, Cepoil, apom.
6. Chopmymupyiite Teopemy Octporpaackoro-I'aycca. JlokaxuTe ee Ha MpUMepe TOYCUHOTO
3apsna.
7. Hanumure 3akon Kynona B nuddepennunansaon Gopme.
8. KakoBo ycioBue MOTEHIIMAIBLHOCTH CHIIOBOTO TIOJISI?
9. Kak cBsizana paboTa 1o nepeMelIeHnIo 3apsiia B AJIEKTPOCTATUYECKOM T10J1€ ¢ HAIPSHKEHHO-
CTBIO ¥ TIOTEHI[UAJIOM MOJIs?
10. KakoBa cBsI3b MEX/y NOTEHIMAJIOM U HANPSXKEHHOCTHIO 3JIEKTPOCTATUYECKOTO MOJIs?
11. KakoBbI HanpsPKEHHOCTD U MMOTEHIM AN 3JIEKTPOCTATUYECKOTO T0JIsA, CO31aBAEMOI0 3apsiKEH-
HBIM IIPOBOJIHUKOM, a TaK)K€ paclipe/iejieHHe 3apsa BHYTPU U Ha €ro IOBEpXHOCTU?
12. Ha yeM ocHOBaHa 3JI€KTpOCTATHYECKAs 3aIIUTa?
13. [aiiTe onpeneneHue MeKTPOEMKOCTH YEIMHEHHOTO IPOBOAHUKA. OT 4ero oHa 3aBUCHT?
14. JlaiiTe onpeneneHre B3aMMHOM €MKOCTH JABYX MPOBOJHUKOB. OT yero oHa 3aBUCHUT?
15. YTo mpOHUCXOUT C HEMOISPHBIMHA MOJIEKYJIAMH TUAJIEKTPUKA BO BHEIIHEM 3JIEKTPUYECKOM
noJie?
16. Kak neiicTByeT 3JeKTpuYecKoe MoJjie Ha )KECTKUH AUTOIb?
17. B 4eM cOCTOMT pa3nnuue MexXAy NOJspU3auuel JUIEKTPUKOB C MOJPHBIMU U HETIOJISAP-
HBIMU MOJICKYyJIaMu ?
18. KakoB (husnueckuii CMbICII BEKTOPA MOJIIPU30BAHHOCTH ?
19. Kak onpenensieTcsi BEKTOP IEKTPUIECKOTO CMEIICHUs? 3aueM OH BBOJIUTCS?
20. Haiinure cBs3b MEK/Ly BEKTOPAMH JIEKTPHUYECKOTO CMEIIECHHS, HAPSKEHHOCTHU JIEKTPUYe-
CKOTO TOJISl ¥ MOJIsipu3anuu?
21. YeM OTIMYAIOTCS CETHETOAIEKTPUKHU OT MIPOYUX AUIIEKTPUKOB?
22. JIokakuTe, 9TO JIEKTPOCTATUIECKOE ToJIe 00Ia1aeT SHEPTUEH U HalIUTe BRIpAKEHUE TS €
00BEMHOH TJIOTHOCTH.
23. Kakue cuiibl, JEMCTBYIOLIUE B dJIEKTPUUYECKUX LEMAX, HA3bIBAIOTCS CTOPOHHUMU?
24. 3anummre 3akoH OMa 11 ydacTKa 1enu, 3aMKHyTo# nernu. KakoB ero ¢pusnyeckuii cmpicn?
25. Chopmynupyiite npaBmia Kupxroda. Ha ocHoBe kKakux 3aKOHOB OHH BBIBOZSTCS ?
26. JlaiiTe onpeaeseHue CUIIbl TOKa, IJIOTHOCTU TOKA.
27. Kakue runoressl OJI0KEHbI B OCHOBY KJIACCUUECKOW TEOPUHU 3JIEKTPOHHON TPOBOAUMOCTH Me-
TajuIoB?
28. BeiBeiuTe Ha OCHOBE JIEKTPOHHOM TEOpUU IPOBOJIMMOCTH METAILIIOB 3aKOH OMa /1S INIOTHOCTH
TOKa U 3aK0H JI>koyns-JIeHna s mIOTHOCTH TEIUIOBOW MOIHOCTH TOKA.
29. KakoBblI 3aTpyJHEHMSI KJIIACCUYECKON MIEKTPOHHOM T€OpUU IPOBOIUMOCTH METAIIIIOB?
30. Kak, corylacHO KBaHTOBOW TEOPUH, paCIPEAeIEHbl IEKTPOHBI IPOBOJUMOCTH METAJUIOB IIpu T =
0 K ? Kak n3meHsieTcst 3TO pacipeiesieHue Ipy MOBBILIEHUH TeMIIEpaTypsl?
31. Kak xBaHTOBast TeOpHUs paspeliacT IPOTUBOPEUHS MEKIY IKCIEPUMEHTAIBHBIMY PE3YJIbTaTaMU
U pe3yJbTaTaMM KJIACCUYECKOI TEOPHH IEKTPONPOBOAHOCTH METAIIIOB?



32. B uem paznuure 3HEePreTUYECKUX COCTOSTHUN 3JIEKTPOHOB B KPUCTAJIJIE U B U30JIMPOBAHHOM aTO-
Mme? Kakue sHepreTrueckre 30Hbl Ha3bIBAIOTCS PA3pPEIICHHBIMU U KaKUe 3alpeIieHHbIMU?

33. B 4ueM COCTOUT OTJIIMYNE METAJUIOB OT AUAJIEKTPUKOB COTJIACHO 30HHOM TEOpHUH?

34. Kakue BemiecTBa Ha3bIBAIOTCS MONYIMPOBOAHUKAaMH? Kak 00BICHSAIOTCS UX 3JIEKTPUUECKUE CBOM-
CTBa 30HHOU Teopueit?

35. Kak BAUSIOT MPUMECH Ha AJIEKTPOIIPOBOAHOCTH MOIYTIPOBOAHUKOB? OOBICHUTE, KAK BO3HUKAIOT
IPUMECHBIE IEKTPOHHAS U IBIPOYHAS IPOBOJMMOCTH MOIYIPOBOJHUKOB?

36. C noMOLIBI0 30HHON TEOPHUH MOSICHUTE MIEKTPUUYECKHE CBOMCTBA KOHTAKTOB JIBYX METAJNIOB U
MeTaJlj1a ¢ IOJYIPOBOJHUKOM.

37. Kak 00BSICHUTH BBIIPAMIISIIONIEE JEWCTBUE MTOTYITPOBOJHUKOBOTO 1H0Ia?

38. Chopmynupyiite 3akonsl Dapanes s snekrponusa. Kakue BRIBOIBI U3 HUX MOKHO CHIETIATh
OTHOCHUTEJIBHO 3aps10B HOHOB?

39. BriBenute 3ak0oH OMa 17151 IUIOTHOCTH TOKA B JIEKTPOJIUTE.

40. Kak 3aBHCHT yJ€JIbHOE COIIPOTUBIIEHHUE YIEKTPOIUTOB OT TEMIIEPATYPHI U KOHLICHTPALUK?

41. B ueM COCTOMT SIBJIEHUE TEPMOIIEKTPOHHON IMHUCCUN?

42. Yro Ha3wpiBaeTcs paboTON BBIXO/Ia 2JIEKTPOHA U3 MeTayuta? YeM oHa 00yCIIOBJIEHA U OT YEero 3a-
BHUCUT?

43. O0bsCHUTE 3aBUCUMOCTb TEPMOIEKTPOHHOTO TOKA OT aHOHOT'O HAINIPSKEHHUSL.

44. 3anmmmmre 3akoH bruo-Capapa-Jlamiaca B BeKTOpHO# popme.

45. 3anumuTe BBIpaXXEHHUE Ul MArHUTHOI'O MOMEHTA, CO3/1aBaeMOr0 INIOCKMM KOHTYpOM Toka. [1o
KaKoMY IpaBUIIy ONPENeNIeTCs] HallpaBJIeHue 3Toro MoMeHTa? limeer iu 3T0 mpaBUiIo OTHOIIEHUE K
3akony buo-Casapa-Jlamnaca?

46. 3anummte GopMyITy UTSI MArHUTHON HHIYKITH, CO3aBaeMOM JIBIKYIIUMCS CO CKOPOCTBIO V
OTHOCHUTEJIbHO MHEPLUAIBHON CUCTEMBI OTCUeTa 3apsaaoM Q.

47. 3anummTe 3aKOH HOJIHOTO TOKA Ul CTAlMOHAPHOTO MarHUTHOT'O TOJISl B MHTETPaJIbHON U U -
bepennuanpHON hopmax. B kakoM cirydae MarHUTHOE TOJIe C MHIYKIMEeH nMeeT B moTeHInanbHbIi
xapakrep?

48. Kakum 00pa3oM MOKHO OCYILECTBUTH SKPAHUPOBAHHE MarHUTHOTO T10JIs?

49. Kak neiicTBYIOT Ha MOKOSIIUNCS 3aMKHYTBIA KOHTYpP ¢ TOKOM OJHOPOJHOE U HEOJHOPOIHOE
MarHuTHoe mnosue?

50. HaiimuTe BeIpaskeHuE 151 pabOTHI, COBEPIIAEMON CUIIaMH MarHUTHOT'O TIOJISI TIPH TIEPEMETIEHUN
IIPOBOJHUKA C TOKOM, KOHTYpa ¢ TOKOM Yepe3 U3MEHEHHE MarHUTHOTO TIOTOKA.

51. 3anuimmre B BEKTOPHOM BHJIE BBIPA)KEHUE JIJISL CHIIBIL, ¢ KOTOPOM MarHUTHOE IOJIE IEHCTBYET Ha
JBYOKYIIMKCSA CO CKOPOCTBIO V AJIEKTpUYeCKuil 3apsan Q.

52. O0bsAcHUTE, KaK HAIIPABICHBI CUJIBI B3aUMOICHCTBHS MEXTy MapajuleIbHBIMU TOKAMU Ha OCHOBE
B3aUMOJICUCTBUS MEXY IBMKYIIUMHUCS 3apsIaMH.

53. B gem coctout a3 ekt Xosia u Kak OH 00bsCHsETCS ?

54. Kak ¢ nomorpto ¢ dexra Xosmia MOXKHO OIPEAETUTh TUII IPUMECHOH TPOBOJUMOCTH OIYIPO-
BOJIHHUKA?

55. Kak nelicTByeT BHellIHEe MarHUTHOE 110J1€ HAa OpOUTAIbHBIN MarHUTHBI MOMEHT 3JIEKTPOHA B
atome?

56. Kakue BemiecTBa Ha3pIBAlOTCS TUaMAarHUTHBIMU? UTO MPOUCXOIUT € AMAMAarHETUKOM IIPH €ro
BHECEHUU B MarHUTHOE 10Jje?

57. Kakue BelecTBa Ha3bIBarOTCs MapamMarHeTukamu? UTo mpoucxXoauT ¢ mapaMarHeTUKOM IIPHU €ro
BHECEHUU B MarHUTHOE 10Jje?

58. JlaiiTe onpeneieHue BEKTOpa HaMarHU4eHHOCTH. Kak OH CBsi3aH ¢ HANPSKEHHOCTbIO MarHUTHO-
ro nomus?

59. Uem pa3nuuaroTCss MarHUTHBIE CBOMCTBA Jja- U IapaMarHeTUKOB?

60. Kakue onbIThl TOATBEP)KIAIOT JOMEHHYIO CTPYKTYPY (heppOMarHeTHKOB?

61. B ueMm cocTosu1 onbIT DiHIITENHA-/1€ ]'a3a 1 KAaKOBO €ro 3Ha4eHHE Ul BBIICHEHMSI IPUPOBI
beppomarneTnsma?

62. B ueM COCTOUT SIBIIEHUE IEKTPOMArHUTHON MHAYKLIMHU? Onumute onbiTel Papases.

63. Chopmynupyiite 3akon Papanes u npasuio JleHna.

64.11okaxxute, YTO OCHOBHOM 3aKOH JIEKTPOMAarHUTHON MHIYKLMU MO>KHO BBIBECTH U3 3aKOHA CO-
XpaHEHUs SHEPTUH.



65. Kak nokazaTh, 4TO 3J€KTpHUECKOe MosIe, BO30YKJaeM0e MarHUTHBIM I10JIEM, SIBJISIETCSI BUXpe-
BbIM?

66. HaiiquTe BeIpaXkeHue AJis 3.1.C. MHAYKIIUU U UHAYKIMOHHOIO TOKa B IIJIOCKOM BUTKE, paBHOMEP-
HO BpalIaoNIeMcs B OJHOPOAHOM MarHUTHOM I10JIE.

67. Yro npeacTaBisitoT co0oi BUXpeBble TokH? Kakne npakTHueckue MpuMEeHEHHsI OHU HaXOosT?
KakoBsl cioco6s1 00ps0BI ¢ HUMH?

68. B uem cocTosT siBJIeHUs CAaMOMHAYKIIUU U B3auMOMHAYKIMK? Hanuimre BeipaxxeHus yist 3.71.C.
MHAYKIMY B 000uX cirydasx. YTo Ha3bIBaeTCs MHIYKTUBHOCTHIO MTPOBOSIIETO KOHTYPA U B3aUMHOM
MHAYKTUBHOCTBIO JIBYX KOHTYpPOB?

69. HaiinuTe B3aMMHYI0 HHIYKTUBHOCTh OOMOTOK TpaHc(hopMaTopa U NOsSCHUTE IMPUHIIHII €ro pabo-
THI .

70. ITokaxxuTte, 4TO MarHUTHOE OJIe 00JIa1aeT FHEPTHUEH U HalliuTe BhIpaskeHHe 11l 0O0bEeMHOI
IUIOTHOCTH SHEPTUH MAarHUTHOT'O U 3JIEKTPOMArHUTHOT'O TIOJIEH.

71. Kakue TOKM Ha3bIBarOTCS KBa3UCTAMOHAPHBIMU ?

72. Kakue ¢pusndeckue npuOIMKeHNs AETat0TCs IIPH aHAIN3E IIeTiel IepeMEeHHOro ToKa?

73. B ueM 3akiroyaeTcs METOl KOMIUIEKCHBIX aMIUIMTY/ Ul pacueTa Lielel CHHYCOUIAIbHbBIX TO-
koB? Kak Ha 3TOI OCHOBE CTPOATCS BEKTOPHBIE JUarpaMMbl TOKOB U HAIPSYKEHUI?

75. Kak cTpouTcst BeKTOpHas AuarpaMmma TOKOB M HalpsbKeHu 11st mocneaoBarenbHoit RCL — ne-
nu? 3anuiute 3aKkoH Oma ISt 3TOro ciydas.

76. Kak 3anucbiBaercs 3akoH Oma u nipaBuiia Kupxrodga 1151 rapMOHUYECKUX TOKOB B KOM-
mekcHou popme?

77. BeiBeuTe BoIp@XEHUS U pAaOOTHI M MOIIHOCTH B IEIISAX NIEPEMEHHOT0 ToKa. YTo Ha3bIBa-
eTcst KodPuImeHToM MOIITHOCTH ?

78. OnuiuTe Npolecchl, MPOUCXOAAIINE MPU CBOOOIHBIX AIEKTPOMArHUTHBIX KOJIEOaHUIX B
kojebarenbHOM KOHTYpe. Kak HaiiTu nepuost aTux xosebaHuii?

79. B uem coCcTOUT sIBJI€HHE pe30HAaHCa B KosieOaTeIbHOM KOHTYpe? Kak BRIMIsAAT pe30HaHCHbIE
KpPUBBIE /17151 KOHTYPOB, OTJIMYAIOIIKUXCS TOJIBKO BETMYMHAMM WX AKTUBHBIX COITPOTUBICHUI?
80. OT Kakux mapameTpoB K0JaebaTeIbHOTO KOHTYpPA 3aBUCHT PE30HAHCHAs YacToTa?

81. B ueM coctout 06001IeHNE 3aKOHA AJICKTPOMArHUTHON MHYKITUH, CAeIaHHOe MaKcBe-
aom?

82. Urto Ha3pIBaeTcsi TOKOM cMmeleHus1? KakoBo ero MarHuTHOE JeMCTBHUE U KaK €ro MOYKHO 00-
HapYXUTh?

83. Hanumute BoIpa’keHUE 3aKOHA TIOJHOIO TOKA C Y4€TOM TOKa CMELIEHUSI.

84. HamummuTe NoJHYIO CUCTEMY ypaBHeHH MakcBeia. Kakue 3akoHBI 2JIeKTpOMarHeTu3ma
COOTBETCTBYIOT Ka)KJIOMY U3 3THUX YpaBHEHUI?

85. Halinure BeIpakeHHE JUIsl TUIOCKOW JIEKTPOMAarHUTHOM BOJIHBI, UCXO1 U3 ypaBHEHNH Mak-
CBEJUIA.

86. Kakoe o6crosTenscTBO HaBeno MakcBesuia Ha MbICTb 00 3JIEKTPOMAarHUTHOM IIPUPO/JIE CBeE-
Ta?

87. Uto Takoe IMJIOTHOCTh MOTOKA 3HEPryuu BoJIHbI? OT 4ero oHa 3aBUCUT U KaKOB ee pu3nyde-
CKUI cMBICIT?

88. Kak pacnpocTpaHseTcs 3J€KTpOMarHuTHas SHEPrus MO JIMHUM JJIEKTporepeaayd

B npouecce noAroToBKku U OTBETaM Ha KOHTPOJIbHBIE BONPOCHl (POPMHUPYIOTCS U OLICHU-
Batorcs Bee Tpedyembie @I'OC u OOII gnst Hanpasnenus 11.03.04 «DnekTpoHUKa U HAHOJIEK-
TpoHUKa» (Mpogmiib ««HaHOTEXHOJIOTUM B ANEKTPOHHUKE»») KOMIETEHLIUH: CIHOCOOHOCThH pe-
iaTh 3a/layy aHajlM3a U pacueTa xapakTepucTHk snekrpuueckux uenei (OIIK-3), cocoGHOCTH
YUUTBHIBATh COBPEMEHHbBIE TEHIACHIIMH PAa3BUTHS AJIEKTPOHUKHU, U3MEPUTEIBHON U BBIYUCIUTENb-
HOM TEXHUKHU, MHQOPMAIIMOHHBIX TEXHOJOrMil B CBOEH MNPOQECcCCHOHATBHON esATEIIbHOCTU

(OTIK-7).

4.2 D oHJ O1LIEHOYHBIX CpPpEeaCTB AJisl IPOBEACHUSA l'[pOMe)KyTO‘{HOﬁ aTTeCTalMn.



BOHpOCBI, BBIHOCHUMBIC HA DKAMCH I10 JUCIHUIIJINHC ((BJICKTpI/I‘-ICCTBO U MAar"He€Tusm» Jis
HarpasiieHus noarotoBku: 11.03.04 «OnexTpoHrka U HaHOAJIEKTpoHUKa» (mpoduis «HanoTex-
HOJIOTHU B DJICKTPOHUKEY).

1. Bounnsl. Pacnipoctpanenue BOIH, ypaBHEHUE TUIOCKOHN U cpepruueckoid BoH, (a3oBas CKO-
POCTB, BOJIHOBOE YPAaBHEHHUE

2. [ledicTBME MarHUTHOIO IIOJISI HA TOKH W 3apsibl. I[pOBOHUK B MarHMTHOM IIOJIE, B3aUMO-
JNENUCTBHE 2-X MPOBOJHUKOB C TOKOM

3. JIMPNEeKTpUKH B AJIEKTPUUYECKOM MoJjie. MoseKy/sipHast KapTHHA MOJSPU3ALNU TUAIEKTPHUKA,
BEJIMYMHBI, XapaKTEPU3YIOIINE MOJSPU3ALMIIO AUIIEKTPUKA

4. MaruuTHoe nosie TOKOB B Bakyyme. [lonarue marautHoro nosis, 3akod buo - Casapa - Jlan-
jaca

5.  MarauTHbI{ JUIIOJb, TTOJIE AUMOJIS,, MATHUTHBIM JUITOIb BO BHEITHEM MarHUTHOM I0JI€

6. MarHuTHBII MOMEHT KpPyroBOTO TOKa. MarHUTHBINA JUMNOJIb, 10JI€ JUMIOJSA

7.  MoIHOCTb B LIENHU NEPEMEHHOIO TOKA

8. IlepemeHHbIl TOK. XapaKTepUCTUKA IEPEMEHHOIO TOKA, L[ETb, COJEPKalas AKTUBHOE CO-
MPOTUBJIEHUE, EMKOCTh U MHIyKTUBHOCTb, PE30HAHC HAIPSKEHU I

9. TloHsTHe NOTOKA BEKTOpa HAIIPSHKEHHOCTH 3JIeKTpocTaThuueckoro nojist. Teopema Octpo-
rpajackoro — [aycca

10. IlocrosiHHBIN AnekTpudeckuil Tok. 3akoHbl Oma u JIxoyns - JleHna B UHTerpaibHON U
nuddepeHunanbHON Gopmax

11. IloTreHnman TOYEHYHOTO 3aps/a, BEIYUCICHUE NOTEHIMAIA Ul CIIy4aeB IO, CO3/1aBAEMOI0
CUCTEMOW TOYEYHBIX 3apsAJ0B UM IUIOCKUM KOHJIEHCATOPOM; CBSI3b MEXKJY HAIpPSHKEHHOCTBIO U
MOTEHIIUAJIOM

12. Ilorenunan. [loTeHIMAIBHBINA XapakTep JIEKTPOCTATUYECKOTO IT0JIs, OHATHE NOTEHIUAA,
Pa3HOCTbH NMOTEHIUAJIOB

13. IIpaBuna Kupxroda

14. TlpoBoAHMKH B 3J€KTpOCTaTHUYECKOM IoJie. [1ojie BHYTpU M Ha HOBEPXHOCTH MPOBOIHUKA
15. IIpoBOAHMKH B 3IEKTPOCTATHYECKOM noJe. 1losie BHyTpH 1 Ha MOBEPXHOCTH ITPOBOIHHUKA
16. Pabora nmpu nepemenieHny MpoBOJAHUKA C TOKOM B MarHMUTHOM IIOJIEe, paMKa B MarHUTHOM
oJIe

17. Pacuer BeKTOpa MarHMTHOM MHAYKLIUH JIJI1 KOHEYHOT'O OTPE3Ka TOKA U KPyrOBOTO TOKa

18. Camounaykuus. UuaykTuBHOCTD, popmyna ans DJC caMOUHAYKIIMH, HCUE3HOBEHUE
U YCTAHOBJIEHHE TOKA B I€MH, COAEpKalleld UHAYKTUBHOCTD

19. CpoiicTBa 31€KTPOMArHUTHBIX BOJIH

20. Cwua Jlopenma

21. Teopema Octporpanackoro — ["aycca. @opMynupoBKa U J0Ka3aTEILCTBO TEOPEMBI

22. Teopema Octporpanckoro — ['aycca. @opMyaupoBKa U NpUMEPbl MPUMEHEHUS K pacueTry
ANEKTPOCTATUYECKUX IOJIEN: IVIOCKOCTH U Iapa

23. VYpaBHeHue MakcBeiia U UX (PU3MUECKHUI CMBICI, BBIBOJ BOJIHOBOTO YpaBHEHUS U3 ypaBHE-
Hu Makcsemna

24. Dnexrpudeckue konebanus. MaeanbHblil KoneOaTeIbHbINA KOHTYP

25. DaeKTpUyYeCKUi AUMOJIb BO BHELUIHEM 3JIEKTPUUECKOM T0JIe

26. Dnexrpudeckuit aumnoJib. [lone numoss

27. DnekTpuueckoe moJe. 3akoH Kymona

28. Dnexrpuueckoe noje. [loneBas TpakToBka 3akoHa KynoHa, HallpsoKEHHOCTD 3JIEKTPUYECKO-
IO I0JIs, IPUHLIUII CYNEPIIO3UIINH

29. DAeKTpOEeMKOCTh, KOHJIEHCATOPBI, pacyeT 31eKTpoeMKOCTH. CoeJMHEHHE KOHIEHCATOPOB
30. OnexrpomaruutHas uHAykuus. Onbitel @apazest, npasuo Jlenua, popmyna s 3C
3JIEKTPOMArHUTHOM MHIYKIHMH, TpaKTOBKAa MakcBeia SiBI€HUS 3JIEKTPOMArHUTHON MHTYKIIUU
31. DOnexrpomarutHble BOJHBL. Tok cMelieHus], ypaBHeHre MakcBesuia u ux pusndeckuit
CMBICII



32. DHeprus 3JeKTPUUYECKOr0o MoJjs. DHEPrus 3apsKeHHOTr0 MPOBOJHMKA, SJHEPIrus 3aps-
XKEHHOT0 KOHJ/IEHCATOpa, SHEPTUs IJIEKTPUIECKOTr0 MOJIs

B nporiecce noaroToBku M OTBETOB HA BOIPOCHI HA IMPOMEXKYTOUHOM arTectauuu (op-
mupytorces u ouenuBatorcsi Bce TpeOyemble @I'OC u OOII nns nanpasnenus 11.03.04 «Onek-
TPOHUKA U HAHODJIEKTPOHUKa» (Mpoduib ««HaHOTEXHOIOTHH B AIIEKTPOHUKE»)) KOMITETECHITHH:
CIOCOOHOCTH pellaTh 3a/la4ll aHajdu3a U pacdyeTa XapaKTepUCTUK 3jekTpuueckux uenen (OIIK-
3), crnocOOHOCTh YUMTHIBATh COBPEMEHHbBIE TEHCHIIUN Pa3BUTHUS JIEKTPOHUKH, U3MEPUTEIHHON
U BBIYUCIIUTEIBHOW TEXHUKU, UHPOPMAIIMOHHBIX TEXHOJIOTUHN B CBOEH mpodeccuoHaibHOM Jes-
tenpHOCTH (OIIK-7).

O1neHKa «OTJIMYHO)» BBICTABIISIETCS CTYJIEHTY, OOHAPYKUBILEMY BCECTOPOHHEE CHUCTEMa-
TUYECKOE 3HaHHE y4eOHO-IIPOrpaMMHOI0 MaTepuasia, yMEHHe CBOOOTHO BBINOJHAThH MpPaKTHYe-
CKHUE 3aJlaHusl, OCBOUBILIEMY OCHOBHYIO JIUTEPATYPY U 3HAKOMOMY C JOIMOJIHUTEIbHON JTUTEpaTy-
pOii, peKOMEHJOBaHHON MPOrpaMMOi, YCBOMBIIEMY B3aHUMOCBS3b OCHOBHBIX IMOHSATUH IUCIUII-
JIMHBI B MX 3HAUEHUU Ui puoOperaeMoit mpodeccuu, NposBUBLIEMY TBOPUYECKHE CIIOCOOHOCTH
B NOHMMAHUHU, WU3JI0)KEHHH U UCIOJB30BaHUU Y4€OHO-IPOrPaMMHOIO MaTepuaia;

OrneHKa «X0po1I0» BBICTABISETCS CTYIEHTY, OOHApYKUBIIEMY [IOJIHOE 3HaHUE YydeOHO-
IIPOrpaMMHOT0 MaTepHasa, yCIeuIHO BBIMOJIHMUBILEMY IPEIyCMOTPEHHbBIE TPOrpaMMOI 3a/1auH,
YCBOMBIIIEMY OCHOBHYIO PEKOMEHJIOBAHHYIO JINTEPATypy, IMOKa3aBLUIEMY CHCTEMAaTUYECKUH Xa-
pakTep 3HaHUM M0 TUCLUILIMHE U CIIOCOOHOMY K HX CaMOCTOSITEIbHOMY IOIMOJHEHNUIO U OOHOB-
JICHUIO B XO/JI€ ajbHelel yaeObl 1 MpopecCUOHANBHON N1€ATEIbHOCTH;

OneHka «yI0BJEeTBOPHMTEJbHO» BBICTABISETCS CTYIEHTY, OOHApyXUBILIEMY 3HAaHUE
OCHOBHOTO y4€OHO-TIPOTPaMMHOIO MaTepuajia B 00beMe, HEOOXOIMMOM JyIsl NajdbHEHIen yue-
Obl U mpexacrosield paboTsl MO Mpodeccuu, CIpaBISIIOIIEMYCs C BBIIIOJIHEHUEM 3aJjaHUM, mpe-
JYCMOTPEHHBIX MpPOrpaMMoili, oOiafaromeMy HEOOXOIUMBIMU 3HAHUSIMHM, HO JOIYCTUBLIEMY
HETOYHOCTHU B OTBETE Ha IK3aMEHE U MPU BHINOIHEHUH SK3aMEHAIIMOHHBIX 3aaHUH.

OneHouHble cpeAcTBa AJIi MHBAIWJOB U JIMI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 3JI0PO-
BbsI BBIOMPAIOTCS C YYETOM UX MHJMBUIyaTbHBIX IICUXOPU3UUECKUX 0COOEHHOCTEM.

— NpU HEOOXOAMMOCTH MHBAJUAAM U JIMLAM C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 3/10PO-
BbsI IPEJOCTABIISETCS IOMOJIHUTEILHOE BpeMs I IOJITOTOBKU OTBETA HA IK3aMEHE;

— IIpU MPOBEICHUU MPOLIETYpPhl OLIECHUBAHUS PE3YJIbTaTOB 00YUYE€HUS MHBAJINIOB U JIMIL C
OTpaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10pPOBbsI MPEAyCMaTPUBAETCS UCIOJIb30BAHUE TEXHUUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3U C UX MHJUBUIYaTbHBIMU OCOOCHHOCTSAMU;

— IIpU HEOOXOAUMOCTH AJIs1 00Y4aIOIIUXCSl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3JI0POBBS
Y MHBAJIUJOB IpOIEeypa OLEHUBAHUS PE3Yy/IbTaTOB OOyYEHHUS MO JUCLUILIUHE MOXKET IPOBO-
JUTHCSI B HECKOJIBKO 3TAIIOB.

[Ipouenypa oleHHBaHUS PE3yIbTATOB OOYYE€HHS MHBAJIUJOB U JHI] C OTPAaHUYEHHBIMU
BO3MOXHOCTSIMU 37I0POBbsI M0 AUCHMILIMHE (MOJYJII0) MPEeIyCMaTPUBAET MPEIOCTaBICHUE HH-
¢dbopmanuu B popmax, aJanTUPOBAHHBIX K OTPAaHUUYEHUSAM UX 3[0POBBS U BOCHPUITUS UHPOPMa-
UH:

JUjig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B IIeYaTHOM GopMe yBEIUYEHHBIM LIPUPTOM,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyHIEHUsIMU CITyXa:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

Jljig U1 ¢ HapyIIEHUSIMU ONIOPHO-JIBUTaTEIbHOTO anmnapara:

— B IIe4aTHOM opme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JlaHHbBIN TepedyeHb MOKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHIE€HTa 00Y-
YarOIIUXCS.



5. IlepeyeHb OCHOBHOW W [ONOJHMTEJLHOH y4eOHOH JHMTepaTypbl, HEOOXOAUMOI
AJISl OCBOEHMS JMCHUIIIMHBI (MOAYJIfA).

5.1 OcHoBHas JIMTEpaTypa:

1. CuByxun JI.B. O6mwuii kypc ¢usuku: g By3os. B 5 1. T.III. DnexrpuuectBo: yued-
Hoe mocooue / JI.B. CuByxun. — Mocksa: ®@usmaraut, 2015. — 656 ¢. — Pexum nocryna:
https://e.lanbook.com/book/72015.

2. Cagennes, 1.B. Kypc o6mieit pusuku. B 5-u TT. Tom 2. DIEKTpUYECTBO U MarHeTU3M
[Dnexrponnblil pecypc]| : yaebHoe mocoome / M.B. CaBenmbeB. — OnekTpoH. maH. — CaHKT-
[TerepOypr : Jlanp, 2011. — 352 c. — Pexwum nocryna: https://e.lanbook.com/book/705

3. Uponos WN.E. 3agauu no obmieit pusuke: yuedbnoe nocodue / U.E. Upono. — Mock-
Ba: MWznarenbctBo "Jlaboparopus 3Hanui", 2015. — 434 c. — Pexum gocryna:
https://e.lanbook.com/book/94101.

5.2 lonosiHMTE/ILHAS JIATEPaTypa:

1. Kanamuukos C.I'. DnexrpudectBo: yuedbnoe nmocodbue / C.I'. KamamaukoB. — Mock-
Ba: ®usmatnut, 2004. — 624 c. — Pexum gocryna: https://e.lanbook.com/book/2188.

2. JlanacGepr I'.C. DnemenTapHsbiii yueOHUK GU3UKU. T.2 DIEKTpUUECTBO U MarHeTU3M /
I''C. Jlanncbepr. — MockBa: @usmariur, 2011. — 400 c. — Pexum pocryna:
https://e.lanbook.com/book/2240.

3. Ky3znenoB C.U. Kypc nekuuii no ¢puszuke. Dnekrpocraruka. [locTosHHBIN TOK. Dek-
TpomarHeTusM. KomebGanuss u BosHbl: ydeOHoe mocobue / C.U. Kyznenos, JI.U. Cemkuna,
K.W. Poro3un. - Tomck: U3marensctBO TOMCKOTO MOJIMTEXHUYECKOTO yHUBepcutera, 2016. -
290 c. - URL: http://biblioclub.ru/index.php?page=book&id=442116.

4. lyoposckuit B.I'. DnexkrpuuectBo u marHetusm: COOpHUK 337a4 U IPUMEPHI UX pe-
menus: yaeonoe nocobue / B.I'. Jlyoposckuit, I'.B. Xapnamos. - HoBocubupck: HI'TY, 2011. -
92 c. - URL: http://biblioclub.ru/ index.php?page=book&id=228733.

5.3. [lepuoguyecKkue U3aHMUS:

1. Bectauk CIIOI'Y. Cepusi: @usuka. Xumusl.
2. XypHai sKCIepUMEHTaIbHON U TEOPETUUECKON (PU3UKHU.
3. U3Bectus BY3oB. Cepusi: dusuka.

6. Ilepeyenb pecypcoB MH(POPMALMOHHO-TEJEKOMMYHMKANUOHHON ceTn «HHTep-
HeT», He00XOAUMBIX /IJIS OCBOCHHUS TUCHUILIUHBI (MOAYJIs).

1. Dnexrponnsie pecypcsl @I'BOY BIIO «Kybanckuil rocyqapcTBEHHbIN YHUBEPCUTET»:
http://www.kubsu.ru/node/1145

2. Undopmarmonnas cuctema «EquHoe OKHO TOCTyIa K 00pa30BaTeIbHBIM PECYPCaM»:
http://window.edu.ru/window

3. ®enepasibHbII 00pa30BaTEIbHBIA OPTA:
http://www.edu.ru/db/portal/sites/res_page.htm

4. bonpiiast HaydHas OnOIMoTEKA:

http://www.sci-lib.com/

7. Mertoauyeckue YKa3aHusl I OOYYAIOIIUXCH IO OCBOEHMI) JIMCUHMILIHHBI
(Moay.Jisi).

Ha camocrostensayo paboty cryaeHToB, coriacHo TpeboBanusm ®I'OC BO mo nHa-



npasieHuo 11.03.04 «DnexkTpoHHKa M HaHOANIEKTpoHMKaA» (mpoduns ««HaHoTexHoIOTMU B
ANEKTPOHHUKE»), OTBOAUTCS 0KOJIO 23 % BpeMeHH OT oOmieil TpynoeMKOCTH aucuuruinabl. Co-
MIPOBOKJICHUE CAMOCTOSITENIFHOW PaOOTHI CTYJICHTOB MOXKET OBITh OPraHU30BAHO B CIIEIYIOLIUX
dbopmax:

— COCTaBJICHUEM HMHIVBHIYaJIbHBIX IIAHOB CAaMOCTOSATEIBHOW pabOTHI KaXKIOTO M3 CTY-
JICHTOB C YKa3aHUEM TEMBI M BUJIOB 3aHATHH, (DOPM M CPOKOB IPE/ICTABICHUS PE3YIHTATOB;

— TIPOBEICHUEM KOHCYIbTAUNN (MHAWBUIYAIBHBIX WIH TPYIIIOBBIX), B TOM YHCJIE C TIPH-
MEHEHHEM JMCTAaHIIMOHHOHN Cpellbl 00yUCHHS.

Kpurepuii onenkn 3ppeKTUBHOCTH CaMOCTOATENHLHON padOThI CTYACHTOB (OPMHUPYETCS
B X0J/Ie¢ IPOMEXYTOYHOTO KOHTPOJIS TIPOIIecca BBHITOJHEHHS 3aJaHU U OCYIIECTBIISIETCS Ha OC-
HOBE Pa3JIMYHBIX CIIOCOOOB B3aMMOACHCTBUSI.

B cooTBeTCTBHHM ¢ 3TUM IPU MPOBEACHUH ONEPATUBHOTO KOHTPOJISI MOTYT UCIIOJIb30BATh-
Csl KOHTPOJIbHBIE BOIIPOCHI KaK K BBITIOJIHAEMBIM padoTaM J1abopaTOpHOTO MpaKTHKyMa, TaK U K
COOTBETCTBYIOIIUM pa3jiesiaM OCHOBHOW JHCIUTUINHBL.

B ocBoeHMM MMCHUIUIMHBI WHBAIHIAMH M JIMIAMH C OTPAaHHMYCHHBIMH BO3MOKHOCTSIMH
3I0pOBbsl OOJIBIIOE 3HAYEHHE MMEET UHAMBHUAyallbHas yueOHas paboTa (KOHCYIbTAaLUU) —
JOTIOJTHUTEIHFHOE Pa3bsCHEHNE YIeOHOTO MaTepHaa.

WupuBuayanbHble  KOHCYNBTAIlMM IO TPEIMETY SIBIISIIOTCS BaXXHBIM  (hakTopom,
CTIIOCOOCTBYIOIIMM WHAWBUAYATU3AIUN O0yUEHHSI M YCTaHOBJICHUIO BOCITUTATEIBHOTO KOHTAKTa
MEXIy TMpernojaBareieM W OOyJaromuMCsi HWHBAIWAOM WM JIMIOM C OTPaHHYCHHBIMH
BO3MO>KHOCTSIMH 3/I0POBBSI.

8. l'[epellem, I/IH(l)OpMaIII/IOHHl)IX TeXHOHOFHﬁ, HCIOJB3YEMBIX IIPH OCYIIECTBJICHHH
06p330BaTeJ1bHOFO nmpouecca mo 1MCUMIIJIMHE (MO}]yJIIO).

8.1 Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOI M.
1. IIpoBepka ToManIHUX 3aJaHUM U KOHCYJIBTHPOBAHHUE NOCPEICTBOM JJIEKTPOHHOU IOY-
THI.

2. Wcnosip30BaHue AIEKTPOHHBIX NIPE3EHTALIMHI IPU ITPOBEACHUM IIPAKTUYECKUX 3aHATHM.

8.2 IlepeyeHb HE0OXOAMMOTI0 IPOrPAMMHOIO OOecreYeHusl.

1. Onepanuonnas cuctema MS Windows.

2. NnrerpupoBannoe oducHoe npunoxenne MS Office.

3. Obecnieuenre nHPOPMAITMOHHOM 0€30MMaACHOCTH—AHTUBUPYC.

4. CrannapTHble makeTbl MaTeMaruyeckux Borunciienuit (Math CAD, Math LAB).

8.3 IlepeyeHb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. Dnexkrponnas 6ubaunoreunas cucremMa eLIBRARY.RU (http://www.elibrary.ru)/
2. Dnexrponnas oubmuoreunas cucrema JIAHbD (https://e.lanbook.com)

9. MaTepI/laﬂbHO-TeXHI/I‘IeCKaﬂ 6333, HeoOXoaMMAas IS OCYIIECTBJICHUSA 06pa3013a-
TCJIBHOI'O IIpouecca nmo JTuCuUIlInHe (MOJIyJ'lIO).

MatepualibHO-TEXHUUECKOE 00ecriedeHre AUCIUILINHBI (MO-

Ne Bun pabor
JTyJisl) U OCHAIIEHHOCTh

1. Jlekimonuele 3aHaTUA | JIGKHIMOHHAsE ayquTOpHs, OCHAIlEHHAas NPEe3eHTAaMOHHON
TEXHUKOM (IIPOEKTOp, IKpaH, KOMIBIOTEP) U COOTBETCTBYIO-




muM mporpaMMmHbiM oOecrieuenuem (I10) - aya. 201, 200b
kopit. C (yn. CraBponosibekas, 149)

CeMmuHapcKue 3aHATUS

Aynutopusi, OCHallleHHasi IPe3eHTallMOHHON TeXHUKOM (Ipo-
€KTOp, PKpaH, KOMIIbIOTEP) U COOTBETCTBYIOIIUM IPOrpaMM-
HbeiM obecnieuenuem (I10) - aya. 209, kopm. C (yn. Craspo-
nosbckas, 149)

JlabopaTtopHbie
THUA

3aHs-

JlabopaTopusi, YKOMILIEKTOBaHHAs CIELUATU3UPOBAHHON Me-
0eNlblI0 U TEXHUYECKUMM CcpeacTBamMu oOyueHus - ayna. 318,
kopit. C (yn. CraBponosibekas, 149)

KypcoBoe mnpoexrupo-
BaHUE

PabouuM naaHOM HE MPEeyCMOTPEHBI.

['pynnoBsie (MHAKUBH-
NyajJbHbI€) KOHCYJbTa-
002078

Aynutopusi, OCHallleHHasi IPE3eHTAlMOHHON TeXHUKOH (Ipo-
€KTOp, PKpaH, KOMIIbIOTEP) U COOTBETCTBYIOIIUM IMPOrpaMM-
HeiM obecnieuenuem (I10) - aya. 209, kopm. C (yn. Craspo-
nosbckas, 149)

Texkymuii  KOHTpPOJIb,
IIPOMEXYTOUYHAs aTTe-
crauus

Aynutopusi, oCHallleHHasi IPE3eHTAlMOHHON TeXHUKOH (Ipo-
€KTOp, PKpaH, KOMIIbIOTEP) U COOTBETCTBYIOIIUM IMpPOTrpaMM-
HbeiM obecnieuenuem (I10) - aya. 318, kopm. C (yn. Craspo-
nosbckas, 149)

CamocTosiTenbHas pa-
6orta

Kabuner st caMocTosSITENbHOM pabOThl, OCHAIIEHHBIN KOM-
MBIOTEPHON TEXHUKOHW C BO3MOYKHOCTBIO MOJKIIOYCHUSI K CETH
«HTEepHeT», MporpaMMoi 3KpaHHOTO YBEIMYEHUs U obecrie-
YeHHBIH  JOCTYIIOM B  JJIGKTPOHHYIO  HH()OPMAIMOHHO-
oOpasoBaTelbHyIO0 cpeny yHuBepcurtera. - aya. 208, kopm. C
(yn. CraBponosibckasi, 149)




