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1. Ilesi 0CBOEHUS AU CIUTLINHBI

Henp w3yueHus kypca oOmed (U3UKH B YHHBEPCHUTETE COCTOMT B TOM, UYTOOBI IMPEACTABHUTH
GU3HYECKYI0 TEOpPUI0 Kak o0000IIeHne HaOMI0IeHNUH, NTPAKTHYECKOTO OMbITa W AKCIEPHUMEHTA.
Oduznyeckass TEOpHUs BbIpaKaeT CBSA3b MeXAY (U3MUECKUMU SBICHUSIMH U BEJIMYMHAMH B
mareMaTnueckoit popme. [loaromy Kypc obmieit Gu3nKu UMeeT JBa acreKTa.

1. DrtoTr Kypc SBISETCS HKCIEPUMEHTAIbHBIM M JODKEH 3HAKOMUThH CTYJIEHTOB C OCHOBHBIMHU
METOaMU  HAONIOJICHMs, W3MEPEHUsT U OKclepuMeHTHpoBaHus. OH  CONMPOBOXKIAETCS
HEOOXOAUMBIMH  (DU3UYECKUMH JACMOHCTPALUSIMH U JIAOOpAaTOpHBIMH paboTaMu B 0O0IIEM
(bU3UYECKOM MPAKTUKYME.

2. Kypc npezcrapiser co6oil pU3HUECKYIO TEOPHIO B aIeKBaTHOM MaTeMaTHYeCcKoi JopMe U CTaBUT
[ENIbI0 HAYYUTh CTYJCHTOB MCIIOJIB30BaTh TEOPETUUECKUE 3HAHMSA, MO3TOMY OH M3JIaraercs Ha
COOTBETCTBYIOILIEM MaTEMaTHUYECKOM YPOBHE U COMPOBOKIACTCSI CEMUHAPCKUMU 3aHATUSAMU.

Lens pa3nena «DIEKTPUIECTBO» SBIISETCS MpeAcTaBlieHne B U hepeHIIMaTbHON U HHTETPATEHOM

dbopMax 3aKOHOB JJIEKTPUYECKUX W MATHUTHBIX SIBJICHHM W KaK OKOHYATEIbHBIA pe3ylnbTaT —

dbopmynupoBKa ypaBHEHHMH MakcBema. B KadyecTBe OKCIIEPUMEHTATbHOW OCHOBBI TEOPUHU

AIIEKTPUYECTBA M MarHeTH3Ma B IpOorpamMme MpPeayCMOTPEHO PAaCCMOTPEHHE COOTBETCTBYIOIUX

ANIEKTPUYECKUX U MarHUTHBIX SIBJICHUMN, OJHAKO BCErJa CleAyeT UMETh B BUY HEPa3phIBHYIO CBA3b

AIIEKTPUIECKUX U MATHUTHBIX TIOJIEH KaK MPOSBICHUE €IUHOTO SJIEKTPOMATHUTHOTO TIOJISI.

B pamkax kypca «DIeKTpUYECTBO M MarHETH3M» MPOUCXOJUT OCYIIECTBICHUE MPAKTUYECKOM
HOJATOTOBKHM OOYYaIOUIMXCS IMOCPEACTBOM BBINIOJHEHUS OMNPEICNICHHBIX BHJOB pPabOT, CBSI3aHHBIX C
Oynymieid mpodeccuoHaabHON ACSITEIBPHOCTRIO M HANpaBJICHHBIX Ha (OPMHUPOBAHHE, 3aKpeIlieHUE,
pa3BHUTHE MPAKTUYECKUX HABBIKOB U KOMITETEHITUH 11O MPOPUITI0 00pa30BaTeIbHON MTPOTPaAMMBI

2. MecTo nucumMiuinHbl B cTpykType OIl

Jucnunimna « 9JIeKTpUYeCTBO M MarHeTU3M» BXOJUT B 0053aTEIbHYIO YaCTh IUKJIA AUCLUIIINH
(b1.0.21) B cootBeTcTBUU ¢ HanpaBieHrneM moarotoBku: 03.03.02 ®dusuka. J(ucuumivHa uydaercs Ha
2 Kypce B 3 cemecTpe.

J1y1st OCBOCHUST TAaHHOW JUCITUTUTMHBI 00 yIArOIITUIACS TOJDKEH:

3HaTh: TEOPETUUCCKUIA MaTepral NIKOJIbHBIX MPEeIMETOB (PU3HUKA U MATEMATHKA, OCHOBHBIC 3aKOHBI
MEXaHUKH M MOJEKYJSIpHOW (u3uku, crmocodsl auddepeHInpoBaHus W WHTETPUPOBAHMS, METOIbI
BEKTOPHOU anreOphl, JTUHEHHOW anreOpbl, BEKTOPHOIO M TEH30PHOTO aHajHu3a; CHOCOOBI pelIeHus
nudepeHIaIbHBIX YPaBHCHHM.

YMeTh: COCTaBIIATh KOHCIIEKTHI U3y4aeMOM TUTEPaTyphl U HCTOYHHKOB; TPAMOTHO U YETKO U3JIarath
COOCTBEHHBIE MBICIIM; BECTH IUAJIOT; HCIOIb30BaTh METOAbl OIEHKH MOTPEUIHOCTH IMPH MPOBEACHUU
(U3UUECKOro IKCIEPUMEHTA.

NMeTh: HaBBIKM UCHOJIB30BaHUS OCHOB  (DOPMAaIbHO-JIOTHYECKOTO  MBIIUICHUS; HABBIKH
CTPYKTYpUPOBAHHUSI MBICII U apTyMEHTAIUH.

YcnemHoe 0CBOEHHE AUCIUILTHHBI «DJIEKTPUYECTBO U MAarHETU3M» HEIIOCPEICTBEHHO CBSA3aHO CO
3HAHUSAMU, YMEHUSIMH M HaBbIKaMH, I[OJIYUYCHHBIMH B pe3yJabTaTe HU3YYEHUS NPEIIIECTBYIOIINX
muctumuine Monyns «OO0mas u teoperudeckas ¢usznukay: «MexaHuka», «MonekymspHas Qu3uka», a
TaK)ke KypcoB Moayis «Maremaruka u uHpopMmaTukay: «MareMaTH4eCKuid aHaIu3y, «AHATUTHYECKAS
reomeTpusi», «JIuneiinas anrebpa», «BekTOpHBIH M TEH30pHBIM aHanM3», «/luddepenuuansuse
ypaBHEHUs», «Teopus GyHKINI KOMILIEKCHOTO IEPEMEHHOTOY.

3. [lnanupyemble pe3yabTaThl 00y4eHUsI MO JUCHHUIITIHHE
3.1. KomnereHunu, (pOPMHPOBAHUIO KOTOPBIX CIIOCOOCTBYET TMCIMIJIMHA
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[Ipu ocBOGHMH TUCIUTIIUHBI POPMUPYIOTCS CIIEAYIONTHE KOMIIETeHIIMA B cOOTBETCTBUU ¢ DI'OC
BO no nanHoMy HampaBJIEHUIO MOJTOTOBKH:

obmernpodeccrnonanbueie (OITK):

OIIK-1:

CrniocobeH npuMeHsTh 0a30BbIe 3HAHUS B 00JaCTH (PU3MKO-MAaTEMaTHIECKHUX U (WJI) €CTECTBEHHBIX
HayK B cepe cBoel mpoeCCHOHAIBHON IEATETLHOCTH.

OIIK-2:

CniocobeH TPOBOAWUTH HAy4dHBIE HCCIAEAOBaHUS (PU3NUECKHX OOBEKTOB, CHCTEM W TPOIIECCOB,
00pabaThIBaTh U MPEACTABIATh SKCIIEPUMEHTAIbHbIEC TAHHBIE.

3.2. llepeyeHb MVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs MO JMCHUIIMHE, COOTHECEHHBIX C
HHIMKATOPAMH JOCTHKeHHUs (POPMUPYeMbIX KOMIIeTeHIU i

B pe3ynbraTte 0CBOCHUS TUCIUILTUHBI 00 YyYaIOIIMICS TOJDKEH:

3HaTh:

OCHOBHBIC TOJIOKEHHSI TEOPHH DJIEKTPOMAarHeTU3Ma M SKCHEPUMEHTAIbHbIE (DAaKThl, HA KOTOPBIX
onu 6aszupyrorcs (OITK-1); yHmameHTanbHBIC TOHATHS, 3aKOHBI M uX puMeHuMocTH (OTTK-1); MeToab!
WCCIICIOBAHHS U pacyeTa JIEKTPUYECKUX U MarHUTHBIX cucteM (OITK-2).

YMers:

NPUMEHSTh 3aKOHBI DJJIEKTpOMAarHeTusMa i OOBsICHEHHS (U3UYECKUX SBJICHHM, pernarh
Ka4yeCTBEHHbIC U Komn4yecTBeHHbIC (prusndeckue 3aaaqun (OITK-1); perrath THIOBBIE 3a/1a4H 110 OCHOBHBIM
paszmenaMm Kypca, UCIOJb3ys MeToabl MaTemaruyeckoro aHanmza (OIIK-1); mpoBoauTh u3MepeHwust
bu3nUecKkux BeaHUnH, 00BbsICHEHHE H 00paboTKy pe3yapTaTtoB skcrepumMenTa (OITK-2); caMocToATENbHO
pabotarh ¢ y4eOHON M CHPaBOYHON JIMTEPAaTYpOi; MCIOJIb30BaTh (HPU3MUYECKHE 3aKOHBI NIPU aHAIN3E U
peteHun mpoodsiem npodeccruonanbrom aesreapHocTr (OITK-2).

Nmets npakTudeckuii onbIT/FIMETh HaBBIKH:

MoMCKa U oOMeHa MHQoOpMaIel Mo BOMPOCaM Kypca; PEIIeHUs THMOBBIX (U3UYECKUX 3a7ad
(OIIK-1); mpoBeneHust (HU3NYECKUX U3MEPEHUN; KOPPEKTHOW OLIEHKU MOTPELIHOCTH MpPH HPOBEICHUH
¢dusnueckoro sxcrnepumenta (OITK-2).

4. O0beM U cofepKaHue TUCHUTITHHBI
OO0OBbeM TUCHMITIMHBI COCTaBIsAeT 6 3aueTHBIX eauHUIL (216 akaqeMHUUECKUX YacoB).
[TpakTuueckas moarotoska (I1I1) — 64 akagemMudecknx 4acoB B 04HOU popme

4.1. Conep:xkanne AUCHMILVIMHBI 1O pa3gegaMm (TeMaM), COOTHECEHHOe ¢ BHIAMHM H

TPYA0EMKOCTBIO 3aHATHH JIEKIIHOHHO-CEMUHAPCKOT0 THUIA
OO0beM MHOW KOHTAKTHOW pabOThI U CAMOCTOATEIHHOW PabOTHl 00YYarOIIerocs MO AMCIHUILTHHE

yKa3aH B yueOHOM TUTaHEe 00pa30BaTEILHON MPOTPaMMBEI.

Ne Buner 3adaruif, mx
/m Paznensr (Temsbr) 00BeM (B ak.yacax, Mo DOopMBI TPOMEKYTOUHOU
JIMCLIATUINHBI é O4HOH (opme 0Oyuenms) arTecTauu
=~ 3anaTus 3aHsaTus
JICKIIUOH- CeMPIHap'
HOT'O THUIIA CKOr'o TuIia
1. Bsenenue. 3akoH Kynona, 2 2 0 BxoHas muarHocTUKa: TECT C
MPUHLUII CYIIEPIIO3ULIUH. TOCTIEYOLMM 00CYXKACHHEM
Pe3yNIbTaTOB.
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Crcok BOIIPOCOB,
HUHTEPECYIOIUX CTYIEHTa IO
COJIEPKAHUIO JUCIUTIITNHBI

2. | Teopema ["aycca u ee 2 cemuHap, | BeICTyIUICHUS HA CEMUHAPE,
PUMCHCHHSI. 4 wp (M) | moxroToBka, BBIMOTHEHHME,

odopmiieHure, 3amuTa Ji/p.

3. | IloTeHnman, eMKOCTh, JHEPIUsl. 2 cemunap, | BeICTyIJICHHs HA CEMHHApE,

4 w/p (III) | moxroroBKa,  BBINONHEHHE,
odopmIieHre, 3a1uTa JI/p.

4. | IIpoBOIHUKA B DICKTPHUECKOM 2 cemunap, | BeicTyruieHust Ha ceMHHape,
ToJte. 4 w/p (1) | moproroBka, BHIIONHEHHE,
3aKOH COXpaHEHUsi HHEPruu U odopmiieHue, 3ammra J/p.
NOHJICPOMOTOPHBIE ~ CHJIBI B
DIIEKTPUUYECKOM TIOJIC.

5. | JIM3JCKTPUKHA B DIECKTPUUCCKOM 2 cemuHap, | BeICTyIUIeHHS HA CEMHMHApE,
noste. Teopema OcTporpaackoro — 4 w/p (I0D) | noproTtoBka, BHINONHEHHUE,
["aycca B nmpucyrcTBUM odopmiieHure, 3amuTa Ji/p.
JUDJIEKTPUKOB. Konrtponphas pabdora 1

6. | ITocTostHHBIA TOK. YpaBHEHHE 2 cemuHap, | BeIcTyIuieHUs] HA CEMHUHApe,
HEPA3pbIBHOCTM M YCIIOBUE 4 w/p (I0D) | noxroToBka, —BBINOIHEHHME,
crarmoHapHocTu. 3akoH Oma. odopmiieHre, 3amuTa J1/p.

7. | PaboTa 1 MOUIHOCTH TOKA. 3aKOH 2 cemunap, | BeicTymuieHusI Ha ceMUHape,
Jlxoyns — Jlenna. 4 n/p (TIIT) | mOAroTOBKA, BBINOJIHEHHE,

odopmiieHre, 3amuTa J1/p.

8. | Pacuer TCTICH. [TpaBuna 2 cemunap, | BeIcTymuieHus Ha ceMUHape,
Kupxroda. 4 w/p (I0D) | noxroToBka, —BBINOIHEHHME,

oopmienue, 3ammuTa J1/p.

9. | MexaHU3MBI 3JIEKTPOIPOBOTHOCTH 2 cemunap, | BeICTyIJIeHHsI HA CEMHUHApE,

4 w/p (1) | moproToBKa, BBIIOIHEHHE,
odopmiieHre, 3amuTa Ji/p.
KonTponbHas padora 2

10. | 3akon buo-Casappa — Jlamnaca u 2 cemunap, | BeIcTymuieHusI Ha CEeMUHApe,
TPUHLIAII CYTIEPTIO3UIMH 4 wp (M) | noxroToBka, —BBINOIHEHHME,

odopmiieHure, 3amuTa Ji/p.

11. | Teopema 0 MUPKYIISIIHH. 2 cemunap, | BeIcTymuieHusI Ha CEeMUHApeE,

4 w/p (III) | moxroroBKka, — BBINONHEHHE,
odopmiieHure, 3amuTa Ji/p.

12. | 3akon DIIEKTPOMArHUTHOM 2 cemuHap, | BrIcTyIUIeHUs HA CEMHUHApE,
WH]TyKIIH. CaMOMHIYKIIHSI. 4 /p (IM) | moxroroBka,  BBINOIHEHUE,
Banmounnykims. odopmiieHre, 3amuTa Ji/p.

13. | DHeprust ~ MarHUTHOTO  TIOJISL. 2 cemunap, | BeicTymuieHus Ha ceMUHape,
[IOHZEpOMOTOpHBIE ~ CHIBI B 4 w/p (III) | moxroroBKa, — BBINONHEHHE,
MarHUTHOM IIOJIE. odopmIieHre, 3a1uTa JI/p.

14. | JIBmKeHUe 3apsHKCHHBIX YaCTHIL B 2 cemunap, | BeicTyruieHust Ha ceMHHape,
5JIEKTPOMArHUTHBIX MOJISX. 4 w/p (1) | moxroToBka, BBITIOJIHEHHE,

oopmienue, 3amuTa J/p.

15. | MarneTtuku. ['pannuHbIE 4 n/p BricTymiienus Ha cemuHape,

(I111)
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YCIIOBUSL. MOATOTOBKA,  BBINOJHEHHUE,
odopmiieHre, 3amuTa Ji/p.
Konrtponbhas padora 3

16. | KBasucranpoHapHble MPOLECCHL | 2 2 2 cemuHap, | BeIcTyIuIeHUs Ha CEMHUHApeE,

Kone6aTenbHblil KOHTYD. 4 n/p (TIIIT) | moaroToBKa, BBINOJIHEHHE,
oopmienue, 3amuTa 1/p.

17. | TlepeMeHHBII TOK. 2 2 2 cemunap, | BeICTyIJIeHHs HA CEMHUHApE,

4 w/p (1) | poproroBka, BHITONHEHHE,
oopmienue, 3amuTa 1/p.
KontponbsHas pabota 4

18. | VpaBuenus Makcsemia. 2 2 0

Hroro: 36 96 3auer
Hroro: 36 96

Htoro no mucuumivne: 36 96 DK3ameH

4.2. Pa3BepHyTO€ ONMCAHUE COAEPKAHUS TUCUUILJIMHBI MO pa3jiejaM (TeMam)

Beenenune. DIeKTpOMarHuTHOE B3aUMOAECUCTBUE U €r0 MECTO CPEAU APYTUX B3aUMOJECHCTBUIl B
npupozae. DIEKTpUYeCKuil 3apan. Mukpockonuueckue HocuTenu 3apsaa. OnblT MusiimkeHa. 3akoH
COXpaHEHHUS SJEKTPUUYECKOTO 3apsia.

daekrpocratuka. 3akoH Kynona. FEro moneBas TpakToBka. BekTop Hamps>KEeHHOCTH
ANEKTPUUECKOro noJs. [I[puHuumn cynepno3uuuu 3JeKTpuueckux noyiei. [lorok BekTopa Hanps>KeHHOCTH
anekTpudeckoro mojs. Teopema Octporpaackoro — ["aycca, ee mpencrabienne B nuddepeHmaibHOu
dopme. Teopema HUpHmioy.

PaGora cun snekrpocraTudeckoro mons. [lOTEeHIMATBPHOCTH AIIEKTPOCTATUYECKOrO  TIOJIS.
[Torennman. HopmupoBka mnoreHnmana. CBs3b NOTEHIMATa € BEKTOPOM  HAIpPSKEHHOCTH
AIEKTPOCTATUUECKOr0 MoJst. L[{UpKymsiuss BEKTOpa HANPSIXKEHHOCTU AJIEKTPOCTATUYECKOrO IMOJIS.
Teopema o MUPKYISIIUU U ee TpeacTaBieHue B nuddeperiuanpHoi hopme. YpaBHeHnue [lyaccona u
MaTCMaTUYCCKasA IMOCTAaHOBKA 3a/1a4 3JICKTPOCTATHUKHU. Pons I'paHUYHBIX yCJIOBI/II\/'I.

OnekTpuyeckui qumnoisb. [Tone numnosst. Cusibl, AEMCTBYIOMIME HA JUIIOIb B 3JIEKTPUYECKOM IOJIE.

DHeprusi CUCTEMBbI SJIEKTPUUECKUX 3apsI0B. DHEPrusl B3aUMOJCHCTBUS M COOCTBEHHAS YHEPT U

DHeprus 3JeKTPOCTATUYECKOTO MOJS U €€ 00beMHasi IIOTHOCTh. DHEPTUs AJNEKTPUUYECKOTO U0 BO
BHCIIHEM IIOJIC.

IIpoBOAHUKH B 3JIEKTPOCTATHYECKOM MoJie. HanpsokeHHOCTh MOJi Yy MOBEPXHOCTH M BHYTPHU
npoBoJHUKA. Pacmpenenenue 3apsjia MO MOBEPXHOCTH IMPOBOAHHMKA. DJIEKTPOCTATHYECKas 3alllUTA.
W3mepenune mnoTeHIMaNa MPOBOJHUKA. OKBUIOTEHIUAIbHBIE IOBEPXHOCTH. MeEToJ 3epKalbHBIX
U300paKEHHIA.

CB43b MEXKy 3aps0M M MOTEHIIMAIOM MPOBOJAHUKA. DIIEKTpoeMKocTh. KonaeHncaropel. EMKOCTB
TUIOCKOTO, CHEPUUECKOTO U IHWIHHIPUYECKOTO KOHJECHCATOPOB. DHEPTHUS 3apsDKEHHOTO KOHACHCATOpA.
Cunpl, AeicTBYIONINE HA TPOBOJHUKHU B JIEKTPUUECKOM TIOJIE.

JM3J1eKTPUKH B 3J1eKTpocTaTH4YeckoM modte. Jusnextpuku. Bextop nomspuzanuun. CBoOoaHbIe
U cBsi3aHHbIE 3apsaabl. CBsA3b BEKTOpa MOJISIPU3ALIMU CO CBSI3aHHBIMU 3apsaaamMu. BekTop anexTpuueckoit
WHIAYKIWH. I[I/IE)JIGKTpI/I‘IGCKaH MPOHUIACMOCTb U OHUIJICKTPUYCCKAd BOCIPUUMYMUBOCTL BCIICCTBA.
MartepuanbHoe ypaBHEHHE AJi BEKTOPOB 3JIeKTprueckoro nosis. [lonstue o TeH30pe qudIeKTpUIecKOon
MPOHULIAEMOCTH.

Teopema Octporpaackoro — ['aycca B mpucyTcTBuu 1udaeKTpukoB. Ee muddepennmansras Gpopma.
FpaHI/I‘-IHBIe YCIOBUA IJId BCKTOPOB NOJIIpU3alU HAIIPAKCHHOCTU W MHAYKIUHW SJICKTPUYCCKOI'O IOJIA.
[Tpenomenue TMHUN TONASPU3ALIH, HATPSHKEHHOCTH U MHAYKIIUY HA TPaHUIIE
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JIBYX JMAJIEKTpUKOB. [IpuHUMNUANbHBIE METOABl HM3MEPEHUs HANpPSHKEHHOCTH U UHAYKIUU
JIEKTPUYECKOTO I0JISI B OTHOPOAHOM JAUAJIEKTPHKE.

OHeprusi JUAJIEKTPUKAa BO BHEHIHEM JJIEKTpUYeckoM moJie. lloHmepoMoTOpHBIE CHIIBI B
NIEKTPUYECKOM TI0J€ M METOABl HX BbIUMCIEHUA. CBA3b MOHIAEPOMOTOHBIX CHJI C DHEprueit
3JIEKTPUYECKUX 3aPSI0B.

DIIEKTpOHHAsA TEOpUs MOJIPU3ALMHU JUIIEKTPUKOB. JIokanpHOe none. HenmonsipHble TUAIEKTPUKH.
®opmyna Kiaysuyca — Mocortu. [lomspasie ausnexktpuku. Dynkuus Jlamxesena. [lonspusarus
MOHHBIX KPUCTAJUIOB.

DneKTpuUYecKre CBOMCTBA KpucTaioB. [Tuposnekrpuku. [1bezosnexkrpuku. [Ipsmoit u oOpaTHbIi
nbe303 ekt u ero npumeHeHue. CeErHETOANEKTPUKH. J[OMEHHas CTPYKTypa CErHETO3JIEKTPUKOB.
I'ucrepesuc. Touka Kropu cernerosnexkrpuka. [I[puMeHeHrnEe CETHETOAIEKTPUKOB.

ITocTosinHbIi dJeKkTpuYecKuil TOK. Cuia U II0THOCTh TOKA. JIMHUM TOKa. DNEKTpUUYECKOE T10JIE
B MPOBOJHUKE C TOKOM M €r0 HCTOYHUKH. Y PABHEHHE HEMPEPBIBHOCTH. Y CIIOBUE CTAIIMOHAPHOCTH TOKA.
OnexTpuueckoe HampspkeHue. 3akoH Owma Juid ydacTKa Lenu. OJEKTPOCONPOTUBIEHHUE. VY JelbHas
3JIEKTPOTIPOBOAHOCTH BemecTBa. uddepennunanpaas popma 3akona Oma.

Pabora u momHOCTh TOKA. 3akoH [[koyns — Jlenna u ero nuddepennmanpaas popma. CTopoHHHE
cunbl. DJIC. 3akon Oma nst 3amMkHyTOM 1enu. PasBerBienubie 1enu. [IpaBmia Kupxroda. Toku B
CIUIOLIHBIX CpeAax. 3a3eMJICHUE. 3aKOH COXPAHEHUS SHEPTUHU I LieNed IOCTOSIHHOTO TOKa.

IlocTosiHHOE MarHUTHOE MoJIe. DIeKTpoMarueTusM. Maraurocraruka. BzaumoneiictBue TOKOB.
OnemeHT ToKa. 3akoH buo-Casappa-Jlaniaca u ero nosesas TpakToBKa. BEKTOp MHAYKLIMN MarHUTHOTO
noJst. JleicTBME MarHUTHOTO TOJISI HA TOK. 3aKOH AMmIiepa.

Teopema 0 HIUPKYISAIUM BEKTOpa HHAYKUMU MarHutHoro mnons. duddepenumnansHas ¢opma
TEOPEMBI O LUPKYJALUUU. BUXPEeBOM XapaKTep MarHUTHOTO Ioisl. BekTopHselid noreHnuan. Ero ¢Bass ¢
BEKTOPOM MHAYKIIMU MarHUTHOTO 10Jis1. OTCYTCTBUE B IPUPOJE MArHUTHBIX 3apsAJI0B.

DneMEHTapHBIA TOK U €r0 MarHUTHBIM MOMEHT. [loiie anemMeHTapHOro Toka. DjIeMEHTapHbIi TOK B
MarHuTHOM 1osie. [IoHsITHE 0 MarHUTHOM JTUTIONB-TUTIOILHOM B3auMoeiicTBuu. Cuma Jlopenna. Dddexr
XoJsa. MarHuTHOE 10JI€ JBUTAOIIETOCs 3apsAia.

[MorennmanpHas ¢pyHKIUs Toka. [IOTOK BEKTOpa MArHUTHOW HMHIYKIMU (MarHUTHBIA TOTOK).
Koapdpuument camonHaykiuu (MHAYKTUBHOCTE) KOHTYpa. KoaddunmeHt B3anumMHoi HHIyKINH.

Marneruku. IloHATHE O MOIEKYISPHBIX TOKax. BEKTOp HaMarHM4EHHOCTH MU €r0 CBSA3b C
MOJIEKYJIIPHBIMU TOKaMH. BEKTOp HaNpsyKEHHOCTM MAarHUTHOrO mojisi. MarHuTHash IpOHHULIAEMOCTh U
MarHuTHas BOCHPUMMYMUBOCTH BelleCcTBA. MarepuaabHOE ypaBHEHHUE ISl BEKTOPOB MarHUTHOTO TOJIA.
[ToHsiTHE O TEH30pE MAarHUTHOW MPOHUIIAEMOCTH.

['panuunble ycnoBus Jyisi BEKTOPOB HANPSHKEHHOCTH M MHAYKIIMM MarHUTHOTO 1MOJsi. MarHuTHoe
II0JIE B MOJIOCTSIX B OJHOPOJAHOM MarHeTuke. [[puHIuMnuanpHble METOAbI U3MEPEHHUS HANPSKEHHOCTH U
WHIYKIUA MarHUTHOTO TOJISI B MAarHETHUKAaX.

Knaccudukanus MarHeTUKOB: IMaMarHeTUKH, apaMarHeTuku u gpeppomarnetuku. Kinaccuueckoe
onucaHue auamaraerusma. JlapmopoBa mpeueccus. OObscCHeHME NapamarHeTu3ma 1o JlaH)keBeHy.
I'mpomarautHoe oTHomEeHUEe. OnbIThl DiiHIITENHA — Ae-1"aa3a. OnbiT bapHerTa.

®eppomarnHetuku. JlomeHHas cTpykTypa. I'nmcrepesuc nHamarHnuuBanus. Kpusas Cronerosa.
OcTaTouyHOA MHIYKIMS U KO3pUUTUBHAS. TeMnepaTypHasi 3aBUCUMOCTh HaMarHu4eHHOCTH. Touka Kropu.
Cuuibl, 1€MCTBYIONINE HA MATHETUKU B MArHUTHOM 110J1€. MarHUTHBIE MaTEpUANIbl U UX IPUMEHEHHE.

JJIeKTPOMArHUTHAS HWHAYKHUA. 3aKOH DJJIEKTPOMAarHUTHONM wuHAYKuuu Dapages U ero
dopmynupoBka B nuddepenimansaoit popme. [IpaBuno Jlenma. MHAYKIMOHHBIE METOIBI W3MEPEHUS
MarHuTHeIX nojen. Toku Dyko.

MarnuTHas dHEprusi KOHTypa ¢ TOKOM. MarHuTHas 3HEprusi COBOKYITHOCTH KOHTYPOB C TOKOM.
OHeprusg MarHuTHoro nojs. Ee o0beMHas mI0THOCTh. DHEprisi MArHUTHOTO MOJIs B BEIIECTBE.
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DJIeKTpOMarHuTHble Kojebdanmns. KBazucranuonapusle nomist. Kpurepun KBa3ucTalmoOHapHOCTH.
[Mepexonnpie mporeccel B RC- m LC-memsix. KoneGartenbHbiii koHTYp. CoOCTBEHHBIE KONEOAHUS B
KOHType. YpaBHEHHE TapMOHUYECKHX KOJeOaHWi. DHeprus, 3amaceHHas B KOHTYype. 3aTyxalolue
KoJieOaHusl B KOHTYpE U uX ypaBHeHue. [lokaszarens 3aryxanus. Bpems penakcanuu. Jlorapupmuueckuit
JNEKpeMeHT 3aTyxaHus. JloOpoTHOCTh KOHTYpa.

Breinyxnennsie konebanuss B KoHType. Pesonanc. lllupuna pe3oHaHCHOW KPHBOW M €€ CBS3h C
TO0OpOTHOCTHIO KOHTYpa. [Iporecc ycTaHOBIEHUS BBIHYKIEHHBIX KOJIeOaHUH.

Konebanus B cBsA3aHHBIX KOHTypax. llapruanmbHble KonebaHMs M MX 4acTOThl. HopmanbHbIE
KoJieOaHus (MOJIbI) U UX YaCTOTHI.

IlepemenHbIli cUHycOMAAJBHBIA TOK. KBasucrannoHapHble TOKA. MeETONbI KOMILIEKCHBIX
aMIUIUTYI U BEKTOPHBIX IHarpaMM. AKTUBHOE, EMKOCTHOE U MHAYKTUBHOE CONPOTHBIIEHHE. 3akOoH Oma
JUISL LEeTIEN IEPEMEHHOTO TOKA.

Pe3onanc nanpsokenwmii. Pesonanc Tokos. [Ipasmna Kupxroda mis neneit nepeMeHHOro Toka.

PaboTa 1 MOUTHOCTH NEPeMEHHOT0 TOKa. D HEKTUBHBIC 3HAUCHHS TOKA U HANPSHKESHUSI.

TexHUYECKOE UCITOIH30BAHUE TIEPEMEHHBIX TOKOB. [ eHepaTophl U aekTpoaBurarenu. TpexdasHpii
Tok. [Tomydenue Bparmaromerocss MaruuTHoro nosisa. CoeuHEHHEe 0OMOTOK TeHepaTopa
«3BE370M» W «TpeyroJbHUKOM». da3zHoe W JnuHeWHoe HampspkeHue. Tpanchopmarop. [Tpuaiun
neiictBust, npumenenue. Koagduument tpanchopmanyu. Ponb cepreynuka.

Bricokouyactornbie Toku. CKkuH-3¢GdexT. Tonmmuaa CKuH-CI0s.

Mexanu3mbl 371eKTPONPoBOAHOCTH. [IpoBogHuku. OCHOBHBIE TIOJOXKEHHUS KJIACCHUYECKOM
3JIEKTPOHHOU Teopuu mnpoBoaumoctu [pyne — Jlenma. Onbitel Tonmena u Crtroapra. 3akoH Oma u
Jbxoynsa — JleHna B kilaccuueckod Teopud. 3akoH Bunemana — @panua. TpyAaHOCTH KiIacCHUECKON
TEOPUH.

[TonsiTie © 30HHOW TEOPHUU TBEPABIX TEJI. ODHEPreTUYecKue YpPOBHH U  (HOPMHPOBAHUE
sHeprerudeckux 30H. [Ipunmumn [Taynu. Cratuctuka ®epmu — {upaka. IlonynpoBogauku. OcobeHHOCTH
30HHOHM CTPYKTYpPBI JUAIEKTPUKOB, ITOJIYIPOBOJHUKOB U METAJIJIOB.

CobcTBeHHas U MpUMECHasi MPOBOJMMOCTh MOJIYIPOBOAHUKOB. [lonynpoBoaHuky p- 1 n-tumna. P-
n — nepexo. [IpuMeHeHne nMoIynpoBOIHUKOB: MOTYTIPOBOIHUKOBBIE AUObI, TPAH3UCTOPHI, (POTOIHOIBI,
(hOTOpPE3UCTOPEI.

KonrtaktHele sBneHus. KoHTakTHasg  pa3HOCTb  NOTEHLMAIOB.  T€pMOBIEKTPUYECTBO.
Tepmoanexktpoamxymas cuna. Tepmomnapel. Dddekt [lenprhe. SABnenne ToMmcoHa.

CaepxmpoBoauMocTh. OCHOBHBIE CBOMCTBA CBEPXIPOBOAHUKOB. D ekt MelicHepa, KpuTHIECKOe
MarHuTHoe nojue. [Ipumenenne cBepXnpoBOAHUKOB.

OnexTpoautsl. 3akoH Dapazes.

Tokm B razax. OCHOBHBIE THIIBI Ta30BOro paspsaa. llmasmMeHHoe COCTOsSHHME BeleCTBa.
DNEKTPOIPOBOAHOCTD TUIA3MBI.

DJIEKTPUYECKUH TOK B BaKyyMe. DJIEKTPOHHAS SMUCCHUS.

YpaBHenusi MakcBesia. DJIEKTPOMAarHUTHOE Mojie. YpaBHeHUs: MakcBelula Kak 00001ieHue
SKCHEPUMEHTAIBHBIX IaHHBIX. TOK cMenieHus. Buxpeoe anexkrpuyeckoe nosie. B3auMHbplenpeBpalieHus
3IIEKTPUYECKOTO ¥ MarHUTHOTO ToJiel. YpaBHEeHUsT MakcBeia B MHTETPAIbHON U U depeHaaIbHOR
dbopme. BomHOBoe ypaBHeHHE. OJIEKTpOMArHWTHBIE BOJHBL. CKOPOCTh WX pPacHpoCTpaHEHUSI.
[TonepeyHoCTh 25IEKTPOMArHUTHBIX BOJH. Bexkrop YMoBa — IloiiHTHHra. 3aKOH COXpaHEHUs DHEPIUU
3JIEKTPOMArHuTHOTO 1MoJjsi. Bubparop 'epria. MznydeHnne 31eKTpOMarHuTHBIX BOJTH.

5. O6pa3zoBare/ibHbIE TEXHOJIOTHH
TexHonorust MpoOIEMHOTO0 OOYYEHUs, TEXHOJOTHS OOYYECHHUS B COTPYJHHYECTBE, TEXHOJIOTHUS
y4eOHOTO JIuaiiora, TECTOBBIA KOHTPOJIb KadecTBa OOpa30BaHMsI, TEXHOJIOTHS HCIIOIb30BaHUS
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MYJIBTUMEIUMHBIX CPEICTB B 00pa30BaTENIbHOM MPOIECCE, TEXHOJIOTUU CMEIIaHHOTO OO0Yy4YeHHMS,
TEXHOJIOTUH BU3YAJIN3alUU (PU3UUECKUX MPOLIECCOB, BUPTYaAJIbHBIE JIA0OPATOPUH.

6. YueOHO-MeToAMUYeCKOE 00ecTiedeHe CAMOCTOSITEIbHOI PadoThl 00y4arOIIUXCS
CaMOCTO}ITe.HBHa}I pa60Ta CTYIleHTOB 3AaKJIFOYAacTCA B IIOATOTOBKE K CeMI/IHapCKI/IM 3aHATUAM,
nabopaTopHBIM paboTaM; aHaIu3€e JEKIIMOHHOTO MaTepuaia; paboTe ¢ IOMOJHUTEIIbHON JTUTePaTypOH.

7. XapakTepHCTHKA OI€EHOYHBIX CPEeACTB [IJIsi TEKYIIero KOHTPOJIsI YCeBaeMOCTH M
MPOMEKYTOUHOI aTTecTANMU 00YUAIOIIMUXCS M0 JUCHUIJINHE

BxomHOl KOHTpOJIb TpenHa3HAauYeH AJisi BBISIBICHHUS CTENEHU TOJTOTOBIEHHOCTH CTYIEHTOB K
M3YYEHHUIO TUCIUIUIMHBI U IPOBOAUTCS IO OCTATOUHBIM 3HAHUIM, paHEee U3YUYEeHHbIX JUCHUILINH. C 3Toi
[EJTbI0 COCTABIISIETCS TIEPEUCHb BOMPOCOB, OXBATHIBAIOIIME HANOO0JIEEe BAXKHBIC TEMBITTPEIIICCTBYIOMINX
JUCHUIUIMH. Takoi KOHTPOJb MPOBOAMTCS IMEpes] HAyaloM H3Y4YeHMs JAUCUUIUIMHBI WIM Ha BBOJHOM
nexiuu. [TomydeHHbIe pe3ybTaThl JAIOT BO3MOXKHOCTD MIPETOAaBATEI0 ONPEACIUTh Hanboiee CIadbixX 1
Han0oJiee MOIrOTOBJICHHBIX CTY/IEHTOB, UTO 00JIerdaeT MpoOieMbl MHAWBHAyanu3anuu ooyderus. Kpome
TOTO, COCTAaBUTh BOIMPOCHI JJISi CAMOCTOSITEIHHOTO HM3yYEHUSICIA00 TOATOTOBICHHBIMH CTYACHTAMH C
LEeNbl0 BBIPAaBHHUBAHMSA 3HAHWM M YCIEIIHOTO OCBOEHHUS MPOrpaMMbl M3y4aeMOW JTUCIUIUIMHBI.
Pe3ynbpTaThl BXOJHOTO KOHTPOJIS HE BIUSIOT HA TIOJTYYSHHUE 3a4eTa U 9K3aMeHa CTYACHTOM.

Texymuii KOHTPOJIb OCYIIECTBIISIETCS TMPENOoJaBaTeieM I0 CTENEeHW TOTOBHOCTH CTYAEHTa K
CEMHUHAPCKHUM 3aHATHUSM U J1a00paTOpHBIM paboTaM. B TeueHune cemecTpa mpemrycMOTPEHBI KOHTPOJIbHBIC
paboThI [0 OCHOBHBIM pa3zesiaM Kypca.

[To pe3ynbraTam BBITIOJIHEHUS M 3aIUT JA0OPATOPHBIX PabOT, HAMHCAHWS KOHTPOJIBHBIX PaboT
CTYJEHT IMOJIy4aeT 3a4eT M0 AUCLIUILIIHE.

WTOroBbIif KOHTPOJIH OCYIIECTBIISIETCS B (JOPME YCTHOTO 3K3aMEHa I10 MporpamMMme Kypca. buers
COJIep’KaT JIBa TEOPETHUECKHUX BOIPOCA M pacueTHyIo 3aaauy. [Ipu olieHke 3HaHUI CTy/IeHTa Ha 3K3aMeHe
YUUTBIBACTCS:

1) moHMMaHWE U CTENEHb YCBOCHHUS TCOPUH BOIIPOCa,

2) MeToAoIOrnYecKast OAr0TOBKA,

3) creneHpb yCBOEHUS (PM3MUECKOr0 MaTepraa Kypea,

4) 3HaKOMCTBO C OCHOBHOM JIUTEPATYPOH,

5) yMeHHe NPHIOKHUTH TEOPHIO K MPAKTUKE, PEIIATh 33]a4H, OCYIIECTRISATh PACYEThI, COCTABIIAThH
CXEMBI | T.IL.,

6) 3HAKOMCTBO C HCTOPHCH HAYKH,

7) noruka, CTpyKTypa M CTHJIb OTBETa, YMEHHE 3all[UINATh BbIIBUTAEMbIC HAyUYHO-TCOPETUUCCKUE
MOJIOKECHHUS.

TakuM 00pa3oM, 3K3aMEHBI SBISIOTCS OPTAaHUYECKOM YacThIO yU4eOHOTrO MpOoIecca, €CTECTBEHHBIM
€ro 3aBeplICHHEM, TaK KaK IOJArOTOBKa K HHMM B KOHEYHOM HTOTe COJEHCTBYET O0OOIIEHHI0 U
VKPEIUICHUIO 3HAHW, MPHUBEACHUIO MX B CTPOTYIO CHUCTEMY, a TakKe — YCTPAHCHHUIO MPOOEsoB,
BO3HUKILUX B Ipoliecce yueOHbIX 3aHATHI. [Ipy moaroToBke K 3K3aMeHaM YTOYHSIETCS U JOIOJIHAETCS
MHOT'0O€ U3 TOTO, YTO Ha JICKIMSIX W MPAKTHUECKUX 3aHITHUSIX OBLIO TIOHSITHO U YCBOCHO B 00IIeH dopme
WM HE TIOHSITHO BOBCE.

8. YueOHO-MeTOAMUYECKOE M HH(POPMAIIHOHHOE 00ecTiedeHHe T CIIUTLINHBI

OcHoBHas uTepaTypa:

1. Kanmamnaukos, C. T

DNEeKTPUYECTBO : yueOHOE TOCOOuE IS CTYICHTOB yYHUBepcuteToB .— M3x. 3-e, crep .— M. :
Hayxka, ['maBHas penakius GpU3MKO-MaTEMaTHIECKON JTUTEPATYPHI,
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1970 .— 666 ¢ .— (OO6mmii kypc HuU3mKH)

2. Martsees, A. H.

DIIeKTPUUYECTBO U MarHeTus3M : yaeoHoe mocodue / A. H. MatseeB .— M3x. 3-e, crep .— CIIO. [u
ap.] : Jlane, 2010 .— 459 ¢ : un .— (Kiaccuueckas yueOHas nureparypa no ¢usuke) (YueOHUKH ams
By30B. CniernanpHas nuteparypa) .— ISBN 978-5-8114-1008-8.

3. Casennes, . B.

Kypc obmie#t pusuku : B 5 kH. : yaeOHOoe mocodue mist BTy30B / W. B. CaBenbeB .— M. : AcTpens :
ACT, 2008. Ku. 2: DnexkrpudectBo u marHetn3m .— 2008 .— 333 ¢ .— ISBN 978-5-17-003760-5 ((K=.
2)) .

JlomoTHUTETbHAS JIUTEPATYPA:

1. ®eitaman, P. OeiitnmanoBckue neknuu mo ¢usuke / P. @eitnman, P. Jleitton, M. Canjc ; miep. ¢
auri. A. B. Edpemona [u ap.] ; mox pen. A. A. Cmopoaunckoro .— M. : Mup, 1977. [Bem.] 5:
DNeKTpUYeCcTBO U MarueTusm .— 1977 .— 299 c.

2.Pomxepc, O. Gusuka nis moOo3HaTeNnbHbIX : B 3 T. / Opuk Pomkepc .— M. : Mup, 1969. T. 3:
DIIeKTPUUYECTBO U MarHeTu3M. ATomsl u sjpa / mox pen. B. @. KuceneBa .— 1971 .— 663 c.

1. TToctHukog, E.b. DnextpuuectBo. Koncnekr nekuuii . yaeoHoe nocodue / E.b. [ToctHHKOB. - M.
: llpuop-u3nat, 2007. - 208 c. - (Koracnekt nekuwmii). - ISBN 978-5-9512-0759-3 ; To ke [ DneKTpOHHBII
pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=56353 (21.03.2016).

2. Kypc o6mieit ¢usnku B 3amadax / B.®. Kosnos, }0.B. Manomkun, A.b. Munnep u ap. - M. :
Oummaraur, 2010. - 264 c. - ISBN 978-5-9221-1219-2 ; To xe [Onekrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=68398 (21.03.2016).

3. Kunrcemn, A.C. OcuoBsl ¢pusuku. Kypc obrmieit ¢pusukn : yaeonuk : B 2-x T./ A.C. Kunrcer, I".P.
JlokmmH, O.A. OnbX0B. - 2-¢ u3l., ucnp. - M. : ®uszmarnur, 2007. - T. 1. Mexanuka, SJeKTPHUIECTBO U
Mar"HeTrus3M, KojeOaHus ¥ BOJIHEI, BOJIHOBasg onTuka. - 704 c. - ISBN 978-5-9221-0753-

2 ; To xe [Dnekrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=82178
(21.03.2016).

Pecypcel uHGOpMaIMOHHO-TEIEKOMMYHHKAIIMOHHOM ceTh «HTepHEeT»:

Cuctema DJIEKTPOHHOW TMOJACPKKH oOpa3oBaTenbHOTO Tmporecca «MoW  YHHUBEPCHUTET)
https://uni.ivanovo.ac.ru

[Tpodeccuonanpabie 6a3bl JAaHHBIX U HHGOPMAIIMOHHO-CIIPABOYHBIE CUCTEMBI:

OBbC «YHuBepcureTckast Oubanoreka onmann» Www.biblioclub.ru;
http:/lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

Onekrponnas oudmmorexa UBI'Y_http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Dnexrponnsiii katamor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[IporpamMHOe oOecrieueHue: onepanuoHHas cucreMa Microsoft Windows, maker oQuCHBIX
nporpamm Microsoft Office u(umm) LibreOffice, untepner-Opay3ep Microsoft Edge n(mnmm) Yandex
Browser.

9. MaTepuajibHO-TEXHHYECKOE o0ecneyeHne THCIUTIHHbI

VYueOHbIC ayTUTOPUH:

- IS TIPOBEJCHUS 3aHITHH JIEKIIMOHHOTO THIA ¢ KOMIUIEKTOM CIEIUATH3UPOBAHHON y4eOHOM
MeOenmu W TEeXHUYECKHMMU CpeACTBaMHM OOy4YeHHUs, CIyXKalluMU [UIsl TpeJoCTaBlIeHUs YyueOHOM
uHpopManuu O0JIBIION ayIUTOPHH;

- U1 TpOBEICHHS 3aHATHH CEMHUHApCKOrO THUIA, KOHCYJIbTAallUW, TEKYHIEro KOHTPOIS U
MPOMEKYTOUHOM aTTeCTAlMU ¢ KOMIUJICKTOM CIIeIUATU3UPOBAHHON y4eOHONW MeOeln U TeXHUYEeCKUMU
cpencTBaMu OOy4YeHUS;

Jlaboparopusi, ocHaleHHas 1ab0paTOPHBIM 000PYIOBAaHUEM, KOMIUICKTOM CIICIIHATHN3UPOBAHHON


http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow%2B30422%2BRU%5CIvSU%5Cbooks%5C10806%5B1%2C12%5D%2Brus
http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow%2B30422%2BRU%5CIvSU%5Cbooks%5C10806%5B1%2C12%5D%2Brus
http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow%2B30422%2BRU%5CIvSU%5Cbooks%5C25874%5B1%2C12%5D%2Brus
http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow%2B30422%2BRU%5CIvSU%5Cbooks%5C25874%5B1%2C12%5D%2Brus
http://biblioclub.ru/index.php?page=book&id=56353
http://biblioclub.ru/index.php?page=book&id=68398
http://biblioclub.ru/index.php?page=book&id=82178
https://uni.ivanovo.ac.ru/
https://uni.ivanovo.ac.ru/
http://www.biblioclub.ru/
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew
http://lib.ivanovo.ac.ru/index.php/ek
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y4eOHOI1 MeOeH U TEXHUYECKUMHU CPeICTBAaMH 00yUYeHHSI.

[Tomemenne 11 CaMOCTOSTENHHONH pabOThI, OCHAIICHHOE KOMIUIEKTOM CHEIUATU3HUPOBAHHON
yaeOHON MeOenu, KOMITBIOTEPHOM TEXHHUKOW C BO3MOXKHOCTBIO MOJKIIOUeHUs K cetn «MHTepHeT» u
obecnieuenunem gocryma B DUOC.

JlemoHCcTpanoHHOEe 000pyIOBaHWE W y4eOHO-HATTSAHBIE MOCOOWs MM 3aHSATHH JIEKIMOHHOTO
THUTA, 00ECTICYNBAIOIIUE TEMATUISCKUE HILTIOCTPALIUU:

JIEMOHCTPALIMOHHOE 000pyI0BaHUE: MOJIENN (PU3UIECKHX SIBICHUH, IEMOHCTPAIIHOHHBIC YCTAHOBKH;

ANEKTPOHHBIE MTOCOOUS: TPE3CHTALINY;

ayJIMOBU3YyaJbHBIE MMOCOOWS: BHICOMATEpHAIIbl, JIEMOHCTPUPYIONINE SJIEKTPOMArHUTHBIEC SIBICHUS U
MPOLIECCHI.
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ABTOpP(bI) paGoyeii mporpaMMsbl IHCHMIIMHBI: TOICHT Kadenpsl pyH1aMeHTaTbHON (GU3UKHU U
HAHOTEXHOJIOT U, KaHAWJAT NeJarornueckux Hayk Maiioposa Haranbs CepreeBHa

[Iporpamma paccMOTpeHa U yTBEPIKIeHa Ha 3aceTaHuu Kadeapsl GyHIaMeHTATbHOW (GU3UKH U
HaHOTexHoJorui « 28 » asrycra 2024 r., npotokon Ne 1

[Iporpamma paccMoTpeHa 1 yTBEpXkK/I€Ha Ha 3acefaHnu Kadenpsl GyHIaMeHTaIbHON (r3uKku u
HAHOTEXHOJOTHH « 28 » aBrycra 2025 r., mpotokosa Ne 1

[Iporpamma paccMoTpeHa 1 yTBEpXkK/I€Ha Ha 3acefaHnu Kadenpsl GyHIaMeHTaIbHON (rU3nKu U
HaHOTeXHOJOTHI « 31 » aBrycra 2026 r., mpotokosa Ne 1
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