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1. Ilesin ocBOEHUS AUCHMUILIMHBI

Llenp u3yuyeHUs Kypca oOmie (pU3MKM B YHHBEPCUTETE COCTOUT B TOM, YTOOBI MPEICTABUTH
busznyecKkyro TEOpHI0 Kak o00oOuIeHre HaOMI0ACHUNH, NPAKTHUYECKOrO OIbITa W HIKCIEPHUMEHTA.
Ouznyeckass TEOpHsl BBIPAXKACT CBSI3b MEXKIy (HU3MYECKHMH SBICHUSMU H BEJIMYMHAMH B
maTemaruueckoit popme. [ToaTomy Kypc oOrieii Gpu3nKu UMeeT JBa acreKTa.

1. OToT KypC fABISETCS SKCHEPUMEHTAIBHBIM M JOJKEH 3HAKOMHUTH CTYJIEHTOB C OCHOBHBIMHU
METOJaMH  HAOJIIOJICHUs, HU3MEpPEeHUsT U OKCIepuMeHTHpoBaHUS. OH  COMPOBOXKIAETCS
HEOOXOUMBIMUA (PU3UYECKUMH JIEMOHCTpPAlMsIMU U Ja0OpPaTOpHBIMU paboTamu B 00IIEM
bu3nYeCKOM MpaKTUKyMeE.

2. Kypc mpencraBnser coboii (pM3MUECKyl0 TEOPHMIO B aleKBATHOM MaTeMaTHyeckoil (opme H
CTaBUT LEJIBI0 HAy4YUTb CTYJEHTOB MHCIIOJIB30BATh TEOPETUYECKUE 3HAHMUS, II03TOMY OH
U3JIaraeTcsi Ha COOTBETCTBYIOLIEM MaTEMaTHUYECKOM YPOBHE U COINPOBOXKIAETCS CEMUHAPCKUMU
3aHATHUSMH.

Llenp pa3mena «DJEKTPUYECTBO»  SABJISIETCS HpeACTaBiIeHHE B IU(GEpeHIMaTbHON U
MHTETPAIbHON (opMax 3aKOHOB AJIEKTPHUECKUX M MArHUTHBIX SIBICHHUH W KaK OKOHYATEIIBHBIN
pe3yabTaT — (GopMyJIMpoBKa ypaBHeHuMH MakcBemia. B kauecTBe 3KCIEpHUMEHTAJbHOW OCHOBBI
TEOpUU  DJIEKTPUYECTBA M  MarHeTu3Ma B  IporpaMMme IMpPeAyCMOTPEHO  pacCMOTPEHHE
COOTBETCTBYIOIIUX IEKTPUYECKUX U MATHUTHBIX SIBJICHUH, OJHAKO BCErza CIENyeT UMETh B BUIY
HEPa3pbIBHYIO CBA3b AJIEKTPUYECKUX M MArHUTHBIX I[OJIEH Kak IPOSIBICHUE E€JUHOTO
3JIEKTPOMAarHUTHOTO IOJI.

B pamkax kypca «DJ€KTpUUECTBO M MAarHeTU3M» MPOUCXOAUT OCYIIECTBIECHUE NMPAKTUYECKOU
HOJArOTOBKM OOYYaIOLIMXCS MOCPEICTBOM BBINOJIHEHUS ONPEAEICHHBIX BUAOB palOT, CBA3aHHBIX C
Oynyuel npogeccuoHaNbHON JAEATEIbHOCThIO M HalpaBiICHHBIX Ha (OPMUPOBAHME, 3aKpEIUICHUE,
pa3sBUTHE MPAKTUYECKUX HABBIKOB U KOMIIETCHIIMHI 1O IPOQHITI0 00pa3oBaTeIbHON MPOrpaMMbl

2. MecTo tucuuminHbl B cTpykType OIl

JucuumuimHa «QNeKTPUYECTBO U MarHeTHU3M» BXOJUT B 00s3aTEIbHYIO YacTh IMKJIA JUCLUIUINH
(1.0.21) B cooTBeTcTBUM ¢ HanpaBieHueM moarotoBku: 03.03.02 dusmnka. /[ucuuiuiiHa u3ydaercs Ha
2 Kypce B 3 cemecTpe.

Jl1s ocBOE€HUS JaHHOW JUCHMIIMHBI 00y4arOIUNCS JOIKEH:

3HaTh: TEOPETUYECKUH MaTepuall IIKOJbHBIX MNpPEAMETOB (HU3MKAa W MaTeMaTHKa, OCHOBHBIE
3aKOHBl MEXaHUKH W MOJEKYJIpHOW (pus3mku, crnocoObl nuddepeHupoBaHus U HHTETPUPOBAHMUS,
METO/bl BEKTOPHOH anreOphl, JHMHEHHON anreOpbl, BEKTOPHOIO M TEH30PHOTO aHalIN3a; CHOCOObI
pemienus quddepeHIanbHbIX YPaBHEHUH.

YMeTh: COCTaBIATh KOHCIEKTHI M3y4aeMOH JINTEPATypbl M HCTOYHUKOB; TPaMOTHO U YETKO
u3Jlaratb COOCTBEHHBIE MBICIM; BECTU AMAJIOT; HCIOJIb30BaTh METOJAbl OLEHKHM MOTPELIHOCTU MpHU
POBEIECHUH (PU3MUECKOTO IKCIIEPUMEHTA.

MeTh: HaBBIKM HCIIOJIb30BAHHUS OCHOB  (DOPMajbHO-JOTMYECKOTO  MBIIIJIEHUS; HaBBIKU
CTPYKTYpPHUPOBAaHMSI MBICIIA U apTyMEHTaLUH.

VYcnenHoe ocBoeHNE AUCIUIUIMHBI « DJIEKTPUYECTBO U MAarHETHU3M» HEMIOCPEICTBEHHO CBSI3aHO CO
3HAaHMUSMM, YMEHUSMU M HaBbIKAMM, IOJIYYEHHBIMH B pE3YyJbTaTe HU3YyYEHHUs MNPEAIIECTBYIOLIINX
TUCIUIUINH Monyna «OOmas u Teopernueckas usmka»: «Mexanukay, «MonekyspHas Quuka», a
TakXe KypcoB Moayis «MaremaTtuka U nHpopMmaTuka»: «MaremaTHUeCKHi aHaIN3y, « AHAIUTHYECKAs
reomerpus», «JIuneliHas anreOpa», «BeKTOpHBII W TEH30pHBIM aHanu3y», «duddepeHunansabe
ypaBHeHUs», « Teopust GyHKINN KOMITJIEKCHOTO IIEPEMEHHOTO».

3. IlllaHupyemMble pe3yJbTaThl 00yUeHHUsI 10 THCHHUIIJIMHE
3.1. Komnerenuuu, popMHPOBAHUIO KOTOPHIX CIOCOOCTBYET AMCIUIIINHA
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[Tpu ocBOGHMHU AUCHUILIMHBI (POPMUPYIOTCS CIEAYIONIME KOMIIETeHIMU B cooTBeTCTBUU ¢ PI'OC
BO o mraHHOMY HanpaBlIEHUIO MTOATOTOBKH:

obmenpodeccuonanpubie (OI1K):

OIIK-1 CnocoGen pemars 3amaud  Mpo(eCcCHOHANBLHON NEATEILHOCTH Ha OCHOBE IPHUMEHEHUS
€CTECTBCHHOHAYYHBIX W OOIEHHXCHEPHBIX 3HAHHI, METOJOB MATEMAaTHIECKOT0 aHAIN3a M MOICITUPOBAHHSI.

OIIK-3 CnocobeH mMpoBOAWUTH H3MEPEHHS M HAOMOACeHUs, 00pabaThiBaTh M TNPEACTABIATH
JKCIIEPUMEHTANIbHBIEC JaHHbIC.

3.2. IlepeyeHs MIAHUPYEMBIX Pe3yJbTATOB O0Y4YeHHS MO AUCHHUILUINHE, COOTHECEHHBIX ¢
HHIMKATOPAMH J0CTUKEeHHs (POPMUPYeMBbIX KOMIIeTeH M

B pesynbTare 0CBOCHUS TUCHUILTUHBI 00YYaIONIIUIACS JOIKEH:

3HaTh:

OCHOBHBIC TIOJIOKCHHUS TCOPHH JJIEKTPOMArHETH3Ma U IKCIEPUMEHTANbHBIC (DAKTHI, HA KOTOPBIX
oun Oazupytorcst (OINIK-1); dbyHaameHTanbHbIe MOHATHS, 3aKOHBI M WX npumenumoctu (OITK-1);
METO/IbI HCCIICIOBAHMUS M pacyeTa JICKTPHUSCKUX U MarHUTHBIX cucteM (OITK-3).

YMeTb:

NPUMCHSTHh 3aKOHBI JJICKTPOMArHeTU3Ma JUIsi OOBSICHCHHS (PU3NYCCKUX SIBJIICHUH, pelaTh
Ka4yeCTBEHHbIC M KoJuuecTBeHHbIe ¢u3nueckue 3amaun (OIIK-1); pemarh THIOBBIC 3aqadd IO
OCHOBHBIM pa3jiejiaM Kypca, HCIOJb3ys MeToabl Matemarndeckoro anammsza (OITK-1); mpoBoauTh
u3MepeHnss (pU3MYECKUX BEIUYUH, OOBACHEHHE M 00paboTKy pe3yibraToB skcrnepumenta (OITK-3);
CaMOCTOSITENIFHO paboTaTh C y4eOHOH M CIIPAaBOYHOM JIUTEPATYPOH; HCIIOIB30BATh (PU3NIECKUE 3aKOHBI
IPY aHAJIM3E U PEIIeHUH podIieM mpodeccuonanbHoi aesrensaoctr (OITK-3).

Nmeth npaktudeckuit onbIT/UIMETh HABBIKHU:

nmorcka U ooMeHa mHpopMaluei o BOImpocaM Kypca; PelIeHUs TUIOBBIX (DU3MUECKHUX 3ajad
(OIIK-1); npoBeneHusi GU3MUSCKUX U3MEPCHUIN; KOPPEKTHON OLIEHKH TOTPEUTHOCTH MPU MPOBEICHUN
¢dusnueckoro sxcnepumenta (OITK-3).

4. O0beM U coaeprKaHMe TUCHHIIUHBI
OO0BbeM TUCIMILIMHBI COCTABISICT 6 3aUeTHBIX eAMHUIL (216 akaeMUIecKuX 4acoB).
[TpakTuueckas moarotroska (I1I1) — 64 akagemudecknx yaca B 04HOM Gopme

4.1. Conep:kanue NUCHUILIMHBI MO pa3genaMm (TeMaM), COOTHECEHHOe C BHAAMH U
TPYI0€MKOCTHIO 3AHATHH JIEKIIHOHHO-CEMHUHAPCKOI0 THUIIA

OO0beM MHOW KOHTAKTHOM pabOThl M CaMOCTOSITENBHON pabOThl 00YYaIOLIErocs Mo TUCIUILUINHE
yKa3aH B y4eOHOM TUTaHe 00pa30BaTEIHLHON MPOTPAMMEI.

Ne Bunpl 3amaruii, ux
/1 Paznensr (TeMbl) = 00BEM (B ak.yacax, 1o ®opMBI IPOMEKYTOUHOI
JACIUTITHHBI 2 04HOI1 popme 06yUeHHsT) aTTECTAIl[UH
§ 3aHATHA 3aHATus
JIEKI[OH- CeMHUHap-
HOTI'O TUIla CKOTI'0 THIIa
1. Brenenue. 3akon KyioHna, 3 2 0 BxoaHass IMarHocTHKa: TECT ¢
IIPUHIIUII CYIEPIIO3ULINH. MOCIIEAYIOMHUM  00CYKICHHEM
Pe3yJIbTATOB.
Crnncox BOIIPOCOB,
HHTEPECYIOIIUX CTYJCHTAa IO
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COJACPIKAHUIO OUCIUTIIIMHBI

2. | Teopema I'aycca u ee 2 cemunap, | BeICTyIUICHHS HA CEMHHApE,
HpPUMEHEHUS. 4 n/p HOJArOTOBKA, BBIIOJIHEHUE,
odopMIIeHHE, 3aIInTa J/p.
3. | IloTeHman, eMKOCTb, YHEPTHSL. 2 cemuHap, | BeIcTyneHHus Ha CEMHHApE,
4 /p OOATOTOBKA, BEIIOJIHEHHUE,
odopmIIeHHe, 3aImTa J1/p.

4. | [IpOBOTHUKH B DIEKTPUIECCKOM 2 cemunap, | BeicTyniieHHus Ha CEMHHApE,
HoJe. 4 n/p HOJATOTOBKA, BBIIOJIHEHUE,
3aKOH COXpaHEHUsI SHEPTUU U odopmiieHue, 3ammra Ji/p.
MIOHJICPOMOTOPHBIE CHJIBI B
ANEKTPUUYECKOM TIOJIE.

5. | JIMDICKTPUKH B DIICKTPUUSCKOM 2 cemunap, | BeIcTymieHHs Ha CEMHHApE,
nosie. Teopema OcTporpaackoro — 4 1/p MOJIMOTOBKA, BBINIOJIHEHUE,
["aycca B IpuCyTCTBUH oopmienue, 3amuTa J/p.
JIUDJIEKTPUKOB. Kontponbnas padota 1

6. | ITocrosiHHBIN TOK. YpaBHEHHUE 2 cemunap, | BeIcTymieHHs Ha CEMHHApE,
HEPa3pHIBHOCTU U yCIIOBHE 4 1/p MOJTOTOBKA, BBINIOJIHEHUE,
cTanroHapHOoCTH. 3akoH Oma. odopmIIeHHe, 3aImTa J1/p.

7. | PaboTa 1 MOUTHOCTh TOKA. 3aKOH 2 cemunap, | BeICTyruieHust Ha ceMHHApe,
Jlxoys — Jlenna. 4 n/p HOATOTOBKA, BBITOJHEHHE,

odopmIieHHe, 3aIuTa J1/p.

8. | Pacuer ueneii. [IpaBuna 2 cemuHap, | BeIcTymieHus Ha CEMHHApE,
Kupxroda. 4 1/p HOJATOTOBKA, BBIMIOJIHEHUE,

odopmIleHHe, 3aluTa J/p.
9. | MexaHU3MBI 3JIEKTPONPOBOTHOCTH 2 cemuHap, | BelcTynieHus Ha ceMHHape,
4 /p MOJArOTOBKA, BBINOJHEHUE,
odopmIieHre, 3aimTa J1/p.
KontposbHas pabota 2
10. | 3akon buo-Caappa — Jlamaca u 2 cemuHap, | BeIcTymieHus Ha CEMHHApE,
MPUHIUI CYyTNEePIO3ULIUT 4 1/p HOJTOTOBKA, BBITIOJIHEHUE,
odopmIieHHe, 3aIuTa J/p.
11. | Teopema 0 HMPKYIIALUH. 2 cemuHap, | BelcTynieHus Ha ceMHHApe,
4 1/p MOJTOTOBKA,  BBITIOJHEHUE,
odopmieHue, 3amuTa J/p.

12. | 3aKkoH 37€KTPOMAarHUTHOMN 2 cemuHap, | BeICTymieHHst Ha CEMHHApE,
uHAYKIuH. CaMOMHIYKLHS. 4 1/p HOJATOTOBKA, BBITIOJIHEHUE,
B3anmounaykius. odopmIIeHHe, 3a1uTa J/p.

13. | DHeprust MAarHUTHOTO TIOJISI. 2 cemuHap, | BeICTyIIeHHsI HA CEeMHHApE,
[ToHIEpPOMOTOPHEIE CHITHI B 4 1/p MOJITOTOBKA,  BBITIOJIHEHHE,
MarHUTHOM II0JIE. odopmienue, 3ammuTa J/p.

14. | JIBmxeHne 3apspKEHHBIX YaCTHI] B 2 cemuHap, | BeIcTymieHHs Ha CEMHHApE,
3JIEKTPOMArHUTHBIX MOJISX. 4 1/p HOJATOTOBKA, BBITIOJIHEHUE,

odopmMIIeHHe, 3aIuTa J/p.

15. | Marnetuku. ['paHn4HbIC 4 n/p BricTymuienus Ha ceMuHape,

YCIIOBUSL.

MOJITOTOBKA, BBITIOJIHCHHE,
odopmIieHHe, 3aIIuTa J1/p.
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Kontposbnas pabota 3

16. | KBasucranuoHapHbI€ MPOIECCHI. 3 2 2 cemunap, | BeicTyniieHHus Ha CEMHHApE,

KoneOarenbHblil KOHTYP. 4 1/p IIOJATOTOBKA, BBINOJHEHUE,
odopMIIeHHE, 3aInTa J1/p.

17. | TlepeMeHHBIN TOK. 3 2 2 cemunap, | BpicTyIuieHHS HAa CEMUHApE,

4 /p OOATOTOBKA, BEIIOJIHEHHUE,

odopmIieHre, 3aImTa J1/p.
KontponsHas pabora 4

18. | VpaBuenust Makcaeia. 3 2 0

Hroro 1o nucuuruivye: 36 96 3auer, dK3aMeH

4.2. Pa3BepHyTO€ ONMCAHHE COAEPKAHUA TUCHMILUIUHBI N0 pa3jienaM (TeMam)

BBenenne. DiIeKTpOMarHuTHOE B3aUMOJICHCTBHE U €r0 MECTO Cpelu APYTUX B3aUMOAEHCTBUN B
npuposie. DNEeKTpUYeCKUi 3apsl. MUKpocKonmuueckue Hocutenu 3apana. Onbit MusuimkeHa. 3akoH
COXPaHEHMs AIEKTPUUECKOT0 3apsijia.

JuekTpocraTuka. 3akoH Kynona. Ero mnoneBas TpakToBka. BexkTop HampsyKEeHHOCTH
anekTpuueckoro mnousia.  IlpunHnun  cymepnosunuu  snekTpudeckux —noiei.  IToroxk  BekTopa
HaANpsDKEHHOCTH 3JeKkTpuueckoro mnoisisd. Teopema Octporpaackoro — l'aycca, ee mpejacraBieHue B
muddepernmansHoit popme. Teopema HMpHhimoy.

PaGota cun »snexrpocratmyeckoro mois. IloTeHHMaNnbHOCTH 3IEKTPOCTATHUYECKOIO  IOJIS.
[Torenunan. HopmupoBka mnoreHnumana. CBs3p NOTEHIMAla € BEKTOPOM  HANpSKEHHOCTU
3JIEKTPOCTaTUYECKOro mouisd. [{MpKynsnust BeKTopa HaIpsDKEHHOCTH 3JIEKTPOCTATUYECKOTO  IMOJIS.
Teopema o MUPKYJSIIUU U ee TIpeAcTaBieHue B auddepenimansuoit popme. Ypasuenue [lyaccona u
MaTeMaTHuYecKasi TOCTAHOBKA 33/1a4 3JIEKTPOCTAaTUKH. POJIb TpaHUYHBIX yCIOBUH.

Onextpuueckuil qunoisb. [lone qunons. Cuibl, 1eHCTBYIOIINE HA AUIIOJNb B AJIEKTPUYECKOM IOJI€.

OHeprusi CUCTEMBbI 3JEKTPUUECKUX 3aps/IoB. DHEPIUs B3aUMOACUCTBUS U COOCTBEHHAs! YHEPIHUs.
DHeprus 3MEeKTPOCTATUYECKOTO MOl U €€ 00beMHasl INIOTHOCTh. DHEPIHsl 3J€KTPUUECKOr0 AUIMOIS BO
BHEIIHEM I10JIE.

IIpoBoAHUKH B 3JIEKTPOCTATHYECKOM MoJie. HanpsykeHHOCTh NOJs Y MOBEPXHOCTH U BHYTPHU
IpoBOAHMKA. PacmpeneneHue 3apsaa IO MOBEPXHOCTH IPOBOJHUKA. JIEKTPOCTATHUYECKAs 3alIUTA.
W3mepenne mnoTeHIMada MPOBOAHUKA. OKBUIIOTEHIIMAJIbHBIE MOBEPXHOCTH. MeETOJ 3epKalbHBIX
U300paXKeHHIHA.

CBs13b MEXy 3apsI0M U OTEHIIMAIOM NPOBOJHUKA. DileKTpoeMKkocTh. KonaeHncaTopel. EMkocTh
IUIOCKOTO, C(epUIecKOro M HUIMHIAPUIECKOTO KOHJEHCATOPOB. DHEPrHsl 3apsyKEHHOr0 KOHJIEHCATOopa.
Cwtbl, IEUCTBYIOIIME HA IPOBOJIHUKH B 3JIEKTPUYECKOM IOJIE.

JIM31eKTPUKHU B YJIEKTPOCcTATHYecKOM noJe. J(usnekrpuku. Bexrop nonspusanuu. CBoboaHbIE
U cBsi3aHHBIE 3apsabl. CBsA3b BEKTOpa MOJSPHU3ALMH CO CBSI3aHHBIMU 3apsiiaMu. BekTop anekrpuueckoit
UHAYKIMH. [ludniekTpudeckass NPOHUIAEMOCTh M JIUAJIEKTPUYECKAsh BOCHPUMMYUBOCTH BEIIECTBA.
MartepuanbHoe ypaBHEHHE JJIsl BEKTOPOB AJIeKTpudeckoro nojsi. [IoHsTHE 0 TeH30pe TUAIIEKTPHUECKON
IIPOHUIIAEMOCTH.

Teopema Octporpaackoro — ['aycca B NpHCYTCTBHHM IHAJEKTpUKOB. Ee muddepennuanphas
¢opma. ['paHuuHbBle YyCIOBHA JUIS BEKTOPOB TMOJSAPU3ALMHU  HANPSDKEHHOCTH M MHIYKIIMU
anekTpudeckoro mnois. Ilperomnenue NUHUN MONSApU3aLNU, HAIPSDKEHHOCTH U MHIYKIUU Ha TpaHUIE
JIBYX JUAJIEKTPUKOB. [IpHHIMIIMANBHBIE METOAbl M3MEPEHMs HANpsHKEeHHOCTH M WHIYKIHUU
AIIEKTPUYECKOTO TOJIS B OTHOPOAHOM JAUDIIEKTPHKE.
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OHeprus AUWAJIEKTPUKAa BO BHEIIHEM DJJIEKTpU4YecKOM mone. IloHmepoMoTOpHBIE CHIIBI B
JIEKTPUYECKOM TI0JIE U METOAbl MX BbluMcieHUs. CBs3b IOHJIEPOMOTOHBIX CHUJI C D3HEpPrueu
JNEKTPUYECKUX 3aPsI0B.

DNEeKTpOHHAas TeOpHUs MOJSIpU3ALUU TUNIEKTpUKOB. JlokanbHoe nosne. HenomisipHble AUAIEKTPUKH.
®opmyna Knaysuyca — Mocottu. Ilonsipubie nusnexktpuxku. ®dyskuusa JlawxkeBena. Ilonspuzamus
MOHHBIX KPHUCTAJLJIOB.

DNeKTpuUYecKre CBOMCTBa KpucTamwioB. [Iuposnektpuku. [1be303mekrpuku. [Ipsmoii u oOpaTHBIN
nbe309 ekt u ero npumeHeHue. CerHeTo’NeKTpUKU. J[OMEHHas CTPYKTypa CErHETORJIEKTPUKOB.
I'ncrepesuc. Touka Kropu cernerosnekrpuka. [I[puMeHeHrne CEerHeTORIEKTPUKOB.

ITocTosiHHbI j1eKTpUYecKuil TOK. Cuila U INIOTHOCTh TOKA. JINHUU TOKa. DIEKTpUUECKOE I10JIe
B [IPOBOJHUKE C TOKOM U €r0 UCTOYHUKH. Y PABHEHHUE HEIIPEPBIBHOCTU. Y CIIOBUE CTALIMOHAPHOCTH TOKA.
DJNeKTpUUYecKoe HampspkeHue. 3akoH Owma I ydacTKa ILemH. DJIEKTPOCONPOTHBIICHHUE. Y IeiIbHas
3JIEKTPOIIPOBOIHOCTH BemecTBa. Juddepenuunansaas popma 3akona Oma.

Pabora u MmomHocTh TOKa. 3akoH J[xoyis — Jlenna u ero auddepenunansuas popma. CropoHHHE
cunbl. DJIC. 3akon Oma nns 3aMkHyTO#l 1nenu. PasBerBiennsie nenu. IlpaBuna Kupxroda. Toku B
CIUIOLIHBIX cpenax. 3a3eMiIeHHe. 3aKOH COXPaHEHMsI SHEPTUu AJIs Lienel OCTOSHHOIO TOKaA.

ITocTosiHHOE MarHUTHOE MoJIe. DJIEKTpOMAarHeTu3M. Maruurocratuka. B3aumoneicTBue TOKOB.
OnemeHT Toka. 3akoH buo-Casappa-Jlamaca u ero nosesas TpakToBka. BeKTop MHAYKIIMY MarHUTHOT'O
noJisl. JlelicTBUe MarHUTHOTO IOJIsI HAa TOK. 3aKOH AMIiepa.

TeopemMa O HMPKYJISIUHM BEKTOpa WMHAYKIMU MarHutHoro monsd. JuddepenumansHas dopma
TEOpEMBI O LUPKYJIALUUU. BUXpeBol xapakTep MarHuTHOro nosis. BekTopHsiii noreHuuan. Ero cBass ¢
BEKTOPOM MHAYKLIHMHA MarHUTHOTO 1oJs. OTCYTCTBHE B IPUPOAE MarHUTHBIX 3aps10B.

DIEMEHTApHBIA TOK U €r0 MarHUTHBIA MOMEHT. [lone anemMeHTapHOro Toka. DJIeMEHTapHbIN TOK B
MarHuTHoM mnonie. IloHATHE O MarHUTHOM JAMIIONb-TUIONBHOM B3auMoaeWcTBuu. Cuna JlopeHua.
O ekt Xomia. MaruuTHOE N0JI€ JBUTAIOLIETOCS 3apsiia.

[TorenunanbHast ¢yHKuus Toka. [IoTOK BeKTOpa MarHUTHOW HMHAYKUMU (MarHUTHBIM IOTOK).
KoadduumeHnt camonHayKuuu (MHAYKTUBHOCTh) KOHTYpa. Koadduiment B3auMHON MHYKIMH.

Marneruku. IloHsATHE O MOJNEKYJSIpHBIX TOKax. BEKkTOp HaMarHM4eHHOCTH M €ro CBA3b C
MOJIEKYJISIPHBIMM TOKaMHU. BEeKTOp HampsyK€HHOCTH MAarHUTHOTO NOJs. MarHuTHas MPOHMIIAEMOCTb U
MarHuTHas BOCIHPHUMMYHUBOCTH BelllecTBa. MaTepuaabHOE ypaBHEHME JUIsl BEKTOPOB MATHUTHOTO IIOJISL.
[TonsiTvie 0 TEH30pE MAarHUTHON IIPOHUIIAEMOCTH.

['pannuHbIe yCIOBUS Ul BEKTOPOB HAIPSHKEHHOCTH U MHAYKIIMM MAarHUTHOTO MoJisg. MarHuTHoe
I0JIE B IIOJIOCTSIX B OAHOPOJHOM MarHeTuke. [IpuHImnuanbsapie METOIbl U3MEPEHUS HANIPSKEHHOCTH U
MHAYKIIMY MarHUTHOT'O TIOJISl B MarHeTHUKaXx.

Knaccugukaiius MarHeTHKoB: AMaMarHeTHKH, TapaMarHeTHku U peppomarnetuku. Kiaccuueckoe
onucaHue auamarHerusma. JlapmopoBa mnpeneccus. OObsicHeHHE NapaMarHeTu3Ma 1o JlaHkeBeHy.
['mpomarnuTHOe oTHOMIEHKE. OnbITH DMHIITEHA — Ae-1"aa3a. OnbiT bapHerTa.

®eppomarneTuku. JlomenHas crpykrypa. ['mcrepesmc HamarnmumBanus. Kpusas Croierosa.
OcTaTo4HOd MHAYKIMS M KOIpUMTUBHAasA. TemmepaTypHas 3aBUCHMOCTb HaMarHMYEHHOCTH. Touka
Kropu. Cuibl, aeicTByronye Ha MAarHeTMKM B MAarHATHOM Ioje. MarHuTHble MaTepuaigbl U HX
IIPUMEHEHHE.

JJIEKTPOMATHUTHAST MHAYKIUA. 3aKOH OJJIEKTPOMArHWUTHOM uWHAykKunu Papages u - ero
dopmynupoBka B auddepenunansuoit popme. IlpaBuno Jlenmna. MHIyKIMOHHBIE METOBI U3MEPEHUS
MarHuTHbIX nojer. Toku dyko.

MaruuTHas 3Heprusi KOHTypa ¢ TOKOM. MarHuTHasi dHEprus COBOKYIHOCTH KOHTYPOB C TOKOM.
DHeprus MarHuTHOro nojs. Ee o0beMHas mII0THOCTh. DHEPrsi MArHUTHOTO TOJISL B BELIECTBE.

DJIeKTPOMarHuTHbIe Ko1ebanus. Kpasucrannonapuele nois. Kputepun KBa3ucTaoHapHOCTH.
[Tepexomnbie mporecckl B RC- n LC-mensix. KomeGarenbublii koHTYp. CoOCTBEeHHBIE KONEOaHUS B
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KOHType. YpaBHEHHE T'apMOHUYECKUX KojeOaHui. DHeprus, 3amaceHHas B KOHType. 3aryXarolue
KoJieOaHus B KOHType U ux ypaBHeHue. [lokazarens 3aTyxanusi. Bpems penakcanuu. Jlorapudpmuueckuii
JIEKpeMeHT 3aryxaHus. Jlo0poTHOCTh KOHTYpa.

Bremyxnennsie xonebanus B kontype. Pezonanc. Illupuna pe3oHaHCHOH KpUBOWM U €€ CBS3b C
TO0OpPOTHOCTHIO KOHTYpa. [Iponecc ycTaHOBIEHUS BBIHYKIEHHBIX KOJIeOaHUH.

Konebanuss B cBsi3aHHBIX KOHTypaX. Ilapumanbhbeie kojeOaHHs M MX 4acTOThl. HopmanbHbIC
KoJieOaHus (MOJIbI) U UX YaCTOTHI.

IlepemeHHbIii cHMHYCOMIAJbHBIN TOK. KBasucrammoHapHbele TOKHM. MeTOIbl KOMIUIEKCHBIX
aMIUIUTY1 U BEKTOPHBIX AuarpaMMm. AKTUBHOE, EMKOCTHOE M MHIYKTUBHOE CONPOTHUBIEHUE. 3aKoH OMa
JUISL LeTEN IEPEMEHHOTO TOKA.

Pe3onanc manpspkenuid. Pesonanc Tokos. [IpaBumiia Kupxroda mms neneid nepeMeHHOro ToKa.

PaboTa 1 MOITHOCTH TepeMeHHOT0 TOKa. D GEKTUBHBIC 3HAUSHHSI TOKA U HANPSHKEHUSI.

TexHuueckoe HCMONIb30BAHUE NEPEMEHHBIX TOKOB. ['eHepaTopbl U 3JIEKTPOABUTATEINH.
Tpexdaznprii Tok. [lomyuenne Bpamiaromerocsi MmarautHoro noisi. CoennHeHre 0OMOTOK TeHepaTopa
«3Be3MI0» U «TpeyroipHUKOM». DazHoe u nuHEiHoe HampspkeHue. Tpancopmarop. I[lpunnumn
neiictBusi, npumenenue. Koo duuuent tpanchopmanmu. Pons ceprednuka.

Bricokouactotabie Toku. CkuH-3¢dekt. Toamumuua CKuH-CIosl.

Mexanu3mbl 3j1eKTpPONpPoBOAHOCTH. [IpoBogHuku. OCHOBHBIE ITOJIOKEHUS KIIACCHUECKON
37eKTpoHHOU Teopuu npoBoaumoctu pyne — Jlenna. Onbitel Toamena u Crroapra. 3akoH Oma u
Hoxoyns — Jlenna B kiaccuyeckod teopuu. 3akoH Bupemana — ®dpanna. TpyIHOCTH KiIacCHMUECKOU
TEOPHH.

[loHsaTHE O 30HHOH TEOpPHHM TBEPABIX TeN. JHEPreTUYeCKHe YPOBHH H (OPMHPOBAHUE
sHepretnueckux 30H. [lpumnHumn I[laynu. Cratuctuka ®epmu — [upaka. IloaynpoBogHUKH.
Oco0eHHOCTH 30HHOM CTPYKTYpPbI AUIJIEKTPUKOB, MOJIYIPOBOJHUKOB U METAJIJIOB.

CoOcTBeHHas ¥ IpUMECHasi MPOBOAUMOCTD MOJIyNPOBOAHUKOB. [lomynpoBoaHuKky p- U N-tuna. P-
n — mepexon. IIpumeHeHne mNOXYNPOBOAHUMKOB: IOJIYNPOBOAHUKOBBIE JHOJIbI, TPAH3UCTOPHI,
dbotoanoasl, GOTOPE3UCTOPHI.

KonraktHele  saBieHus.  KoHTakTHas  pa3HOCTh  NOTEHIHMAIOB.  Te€pMOAIEKTPUYECTBO.
Tepmoanekrpoasmxkyinas cuia. Tepmonapsl. D dexT [lenbrhe. SAABnenune Tomcona.

CeepxmnpoBoaumoctb.  OCHOBHBIE  CBOWCTBAa  CBEpXNPOBOAHHKOB. Jddext MeiicHepa,
KPUTHYECKOE MarHuTHoe mnouie. IlpuMenenne cBepXnpoBOHHUKOB.

OnektponuTsl. 3akoH Dapanes.

Tokun B razax. OCHOBHBIE THIIBI Ta30BOro paspspa. IlnazmMeHHOe COCTOSHHME BeEIECTBA.
DIIEKTPONPOBOTHOCTH TUTa3MBlI.

DNEKTPUYECKUH TOK B BaKyyMe. DJIEKTPOHHAs DIMHUCCHS.

YpaBHenuss MakcBesia. DJIEKTpPOMarHUTHOE Tojie. YpaBHEeHHUs MakcBemia Kak 000O0IieHue
JKCIIEPUMEHTAIbHBIX JaHHBIX. TOK cMemieHus. BuxpeBoe aiekTpuueckoe mnose. B3aumnble
MPEBPAILCHUST AJIEKTPUYECKOTO M MArHUTHOrO MoJie. YpaBHEeHHsT MakcBeijla B HHTErPAIbHON U
muddepennmanbHoil  ¢popme. BonHoOBoe ypaBHeHHe. ONEKTpOMarHUTHblE BOJHBL. CKOPOCTH HX
pacnipoctpaHeHus. [lonmepedHoCTh 3JIEKTpOMAarHuTHBIX BOJH. Bektop YMoBa — I[loliHTHHTA. 3aKkoH
COXpAHEHMs SHEPrHM 3JIEeKTpOMarHutHoro mois. BubOparop ['epra. M3nmyueHue 31eKTpOMarHUTHBIX
BOJIH.

5. O6pa3oBaTe/bHbIE TEXHOJIOTHHI

Texnomorust mpoOiaeMHOro OOy4YeHHs, TEXHOJOTHsI OOy4YeHHs] B COTPYJAHHYECTBE, TEXHOJOTHS
y4eOHOro Juajora, TECTOBBIM KOHTPOJb KauyecTBa OOpa30BaHMs, TEXHOJOTHUS HCIOJIb30BaHUS
MYJBTUMEAUNHBIX CPEJACTB B 00pa30BaTEIbHOM TIPOIECCE, TEXHOJOTHU CMEIIAaHHOTO OO0y4eHuH,
TEXHOJOTHH BU3yalu3aluu (PU3NYECKUX MPOIIECCOB, BUPTyaIbHbIE Ta00OPATOPUH.
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6. YueOHO-MeTOIHYECKOE 00ecTieyeHre CAaMOCTOSITeIbHOM padoThl 00y4aroUIUXCst
CamocrosTenbHas pa0oTa CTYJEHTOB 3aKJIHOYAeTCsl B IOATOTOBKE K CEMUHAPCKUM 3aHATHSIM,
71a00paTOPHBIM PabOTaM; aHAIN3E JIEKIIHOHHOTO MaTepuana; paboTe ¢ JONOIHUTEIBHOM IUTepaTypoi.

7. XapaKTepUCTHKA OIEHOYHBIX CPEACTB /I TEeKYLIero KOHTPOJISI yCEeBaeMOCTH U
NMPOMEKYTOYHOH ATTECTAUHN 00YYAIOLIUXCS MO THCIUTIIHHE
BXOZ[HOI>'I KOHTPOJIb NPCAHA3HAYCH IJId BBIABJIICHUSA CTCHCHHU IIOATOTOBJICHHOCTH CTYACHTOB K
U3YyYCHUIO JIUCHUILTUHBI M TPOBOJMUTCS MO OCTATOYHBIM 3HAHUSM, paHee W3YyYeHHBIX IuciuIuimH. C
3TOH IEeNBI0 COCTaBIISIETCS MEpedYeHb BOIPOCOB, OXBAThIBAlOIIKME Hanbojiee BaXHBIE TEMBI
NPEIIECTBYONIMX JUCIUIUINH. Takoil KOHTPOJIb MIPOBOJIUTCS MEpe]l HAualoM H3Y4YCHUS TUCIUTUTHHBI
WIA Ha BBOAHOH Jiekuuu. [lomydeHHbIe pe3ynbTaThl Aal0T BO3MOXKHOCTH NPETMOAABATENIO OINPEIEIUTh
HanOosiee CaObIX W HauOoJiee TMOATOTOBJICHHBIX CTYACHTOB, YTO oOOJIerdyaeT mpoOJIeMbl
HHIUWBHUYyaJIU3alun O6y‘-IeHI/I$I. KpOMe TOro, COCTaBUTH BOIIPOCHI i1 CAMOCTOATCIBHOIO H3Y4YCHHA
cJ1a00 TOJTrOTOBJICHHBIMH CTYJCHTaMH C II€JbI0 BhIPABHUBAHMUS 3HAHUH M YCIEIIHOTO OCBOCHUS
MporpamMmaI H3yqaeM0171 JUCHUITIINHBI. Pe?,y.HBTaTBI BXOAHOTI'O KOHTPOJIA HC BJIIMAIOT Ha IMOJIYYCHHUC
3a4yera ¥ SK3aMEHa CTY/ICHTOM.
TCKYHII/Iﬁ KOHTPOJIb OCYHICCTBIIAACTCA IPEIIOAaBaTCsiceM II0 CTCICHW T'OTOBHOCTH CTYACHTA K
CEMHMHApCKHM 3aHSATHSIM U JabopaTopHbIM pabotam. B TeyeHume cemecTpa MpPeayCMOTPEHBI
KOHTPOJIbHBIE pabOTHI 0 OCHOBHBIM pa3JiesiaM Kypca.
[To pe3ynbraTaM BBINOJHEHHS M 3aIIUT Ja0OpATOPHBIX pabOT, HANMMCAHHUS KOHTPOJIBHBIX padoT
CTYACHT TMOJyYaeT 3a4eT 10 TUCIHILINHE.
WTOTOBBII KOHTPOJIb OCYIIECTBISETCS B (hOpME YCTHOTO 3K3aMEHa 110 IporpaMmme Kypca. buiiers
CoJlepKaT JiBa TEOPETHUYECKUX BOIPOCAa W pacueTHyIo 3aaady. [Ipw omeHke 3HaHMU CTyJIeHTa Ha
9K3aMEHE YUUTHIBACTCS:
1) moHMMaHHE M CTETICHb YCBOCHUS TEOPHHU BOIPOCA,
2) METOMOJIOTUYECKas TOIrOTOBKA,
3) creneHb ycBoeHHs (GPU3MYECKOTO MaTepHaia Kypcea,
4) 3HaKOMCTBO C OCHOBHOM JTUTEPATypOH,
5) yMmeHHe MPUIOKHUTH TEOPUIO K MPAKTHKE, PeliaTh 3a/a4u, OCYIIECTBIATh PACUEThl, COCTABIIATh
CXEMBI U T.I1.,

6) 3HAKOMCTBO C MCTOpPHEH HAYKH,

7) noruKa, CTpyKTypa M CTHJb OTBETa, YMEHHE 3allUIIATh BBIABUTAEMbIC HAYYHO-TEOPETHUCCKUEC
TIOJIOKEHHS.

Taxum 006pazom, 3K3aMEHBI ABISIOTCS OPraHUYECKON 4acThI0 y4eOHOro Mpolecca, eCTECTBEHHBIM
€T0 3aBCpHICHHEM, TaK KaK IMOATOTOBKa K HHMM B KOHCYHOM HTOIC COJIeI\/IICTByeT O606I].[eHI/II-O nu
YKPEIUICHUIO 3HAaHWM, TPUBEACHUI0O UX B CTPOTYIO CHUCTEMY, a TaKKe€ — YCTPaHEHUIO MHpOOeNoB,
BO3HHUKIIUX B ITPOLECCE y‘-Ie6HBIX 3aHSITHH. HpI/I IMOATOTOBKE K OK3aMCHaM YTOYHACTCA U JOIIOJHACTCA
MHOT'0€ U3 TOT0, YTO Ha JIEKIUAX U MPAKTUYECKUX 3aHATUSAX ObUIO MOHSATHO U YCBOEHO B 001Iei (opme
HJIN HE ITOHSITHO BOBCE.

8. YueOHO-MeTOIMYECKOE M HH(POPMANIMOHHOE 00ecnedeHne THCIIUTTHHBI

OcHoBHas nuTeparypa:

1. Kagammuwnkos, C. T.

DJNEeKTpUYECcTBO : yueOHOe Mmocobue JUIsl CTyIeHTOB yHHuBepcuteToB .— 3. 3-e, ctep — M. :
Hayka, ['naBHas penakiust pu3nko-MaTeMaTUYECKOM JINTEPATYPHI,

1970 .— 666 ¢ .— (O6mwmit kypc puznuxm)

2. Martsees, A. H.



OcHoBHas npodeccuoHaibHas oOpa3oBaTeabHas MporpaMMa
28.03.01 HaHOTEeXHOJIOTHH U MUKPOCUCTEMHAS TEXHUKA
(Marepuaiibl MEKPO- ¥ HAHOCUCTEMHON TEXHUKH)

DIIEKTPUYECTBO U MarHeTusM : yueoHoe nocodue / A. H. MarseeB .— Uzn. 3-e, crep .— CIIO. [u
ap.] : Jlans, 2010 .— 459 ¢ : un .— (Knaccuueckas yyeOHas nuteparypa no ¢usuke) (YueOHUKH ams
By30B. CnennanbHas muteparypa) .— ISBN 978-5-8114-1008-8.

3. Casenbes, 1. B.

Kypc obmie#t pusukw : B 5 KH. : yaeOHOe mocodue st BTy30B / U. B. CaBenbeB .— M. : AcTpenb :
ACT, 2008. K. 2: DnexrpudectBo u maraetusm .— 2008 .— 333 ¢ .— ISBN 978-5-17-003760-5 ((K=.
2)) .

JononHuTenpHas JIMTEpATypa:

1. ®eitaman, P. delinmanoBckue aeknuu 1o ¢usuke / P. deitaman, P. Jleiiton, M. Canac ; niep. ¢
aarn. A. B. Edpemona [u ap.] ; mon pen. S. A. Cmopogunckoro .— M. : Mup, 1977. [Bem.] 5:
DneKkTpuuecTBo U Maruetusm .— 1977 .— 299 c.

2.Pomxkepc, O. ®usuka uist 1r0003HATEIBHBIX : B 3 T. / Opuk Pomkepc .— M. : Mup, 1969. T. 3:
DJIEKTPUYECTBO U MarHeTu3M. ATomsl u sjpa / mox pea. B. @. Kucenepa .— 1971 .— 663 c.

1. IMoctaukos, E.b. DnekrpuuectBo. Koncnekr nekuuii : yaebnoe nocodbue / E.b. [ToctHUKOB. -
M. : Ilpuop-u3mar, 2007. - 208 c. - (Koncmekr nekuwmii). - ISBN 978-5-9512-0759-3 ; To xe
[Dnexrponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=56353 (21.03.2016).

2. Kypc oOmieit ¢pusuku B 3agauax / B.®. Kosznos, F0.B. Manomkun, A.b. Mumnep u np. - M. :
Ommaraur, 2010. - 264 c. - ISBN 978-5-9221-1219-2 ; To xe [Dnexkrtponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=68398 (21.03.2016).

3. Kunrcern, A.C. OcuoBsl pusuku. Kypc obmeit ¢pusuku : yuebnuk : B 2-x T. / A.C. Kunrcer,
I'.P. JlokmuH, O.A. OnpxoB. - 2-¢ wu3zg., uchp. - M. : ®dumsmartour, 2007. - T. 1. MexaHuka,
JIEKTPUIECTBO U MAarHETU3M, KOJICOAHUS ¥ BOJTHBI, BOJTHOBas ontuka. - 704 c. - ISBN 978-5-9221-0753-
2 ; To xe [Dnexrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=82178
(21.03.2016).

Pecypchbl HH(POPMALMOHHO-TEIEKOMMYHUKALMOHHOK ceTH «AHTEepHET» !
Cucrema »5IEKTPOHHOM MOJJAEPKKU oOpa3oBareiabHOro rmpouecca «Moil yHUBEpPCUTET»
https://uni.ivanovo.ac.ru

HpO(I)eCCI/IOHaJ'ILHI)Ie 0asbl JAaHHBIX U I/IHq)OpMaI_II/IOHHO-CHpaBO‘-IHBIe CHUCTEMEI.

OBbC «YuuBepcureTckas Oubauoreka oHmainy Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

DnexTponnas oubnmoreka MBI'Y _http:/lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Dnextponnsiii kataror Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[Tporpammuoe oOecrmiedueHue: omepanonHas cucrema Microsoft Windows, makeT o¢uUCHBIX
nporpamm Microsoft Office u(unm) LibreOffice, unrepuer-opaysep Microsoft Edge u(umm) Yandex
Browser.

9. MatepunajibHO-TeXHHYeCKoe o0ecneyeHue T CHUTIIHHBI

VY4eOHble ayIUTOPUU:

- JUIs TIPOBEJICHUS 3aHATUH JIGKIIMOHHOTO THIA C KOMIUIEKTOM CHEIMAIM3HMPOBAHHON ydeOHON
MeOenn W TEXHUYECKHMH CpEJICTBAMH OOYYCHHs, CIY)KAllUMHU ISl TIPEIOCTaBICHUS yUeOHOM
uHpopManuu O0JIBIION ayAUTOPHUH;

- 7S TPOBEACHUS 3aHATHH CEMHHAPCKOTO THIIA, KOHCYJIBTAIlMH, TEKYIIEr0 KOHTPOJS W
POMEXYTOUHOM aTTeCTallMM ¢ KOMIUIEKTOM CIEIHATU3UPOBAaHHON yueOHONH MeOenu U TeXHUYECKUMHU
cpencTBaMu OOyUIeHUS;


http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow+30422+RU%5CIvSU%5Cbooks%5C10806%5B1,12%5D+rus
http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow+30422+RU%5CIvSU%5Cbooks%5C10806%5B1,12%5D+rus
http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow+30422+RU%5CIvSU%5Cbooks%5C10806%5B1,12%5D+rus
http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow+30422+RU%5CIvSU%5Cbooks%5C25874%5B1,12%5D+rus
http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow+30422+RU%5CIvSU%5Cbooks%5C25874%5B1,12%5D+rus
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
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http://lib.ivanovo.ac.ru/index.php/ek
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Jlaboparopus, ocHallieHHas JIabopaTOPHBIM 000PYyAOBaHUEM, KOMIUIEKTOM CHEIUAIU3HUPOBAHHON
y4e0HOI MeOeNI U TEXHUIECKUMH CPEACTBAMU OOYUCHHS.

[Tomemienue ajis caMOCTOSITENILHOM pabOThI, OCHAIIEHHOE KOMILIEKTOM CHEIHaTU3UpPOBAHHON
y4eOHOM MeOenH, KOMITBIOTEPHOW TEXHHKOW C BO3MOXXKHOCTBIO MOAKIIOUEHUs K cetu «HTepHeT» u
obecrieuenuem noctymna B SUOC.

JleMOHCTpanMOHHOE 000pYyNIOBaHUE U YUEOHO-HATJISIIHBIE MOCOOMS ISl 3aHATUN JIEKIIMOHHOTO
THUIIA, 00ECTIeYNBAIOIIUE TEMATUYECKUE WILTIOCTPALIUU:

JIEMOHCTPAIMOHHOE 000pYA0BaHUE: MOICTH (PU3UICCKUX SIBICHUM, IEMOHCTPAIIMOHHBIE YCTAHOBKH;

3JIEKTPOHHBIE TOCOOUS: MPE3CHTALUHY,

ayJnOBU3YyaJIbHBIC rnmocoous: BHACOMATCPpHUAJIbI, JEMOHCTPHUPYIOIIHUE DJICKTPOMArHUTHBIC SBJICHUA U
MIPOIIECCHI.

ABTOp paboyeii mporpaMmbl AMCHMIUIMHBI: JOUEHT Kadenpbl (yHIaMeHTanbHON QHU3UKH U
HaHOTEXHOJIOT MM, KaHAWAT nejarornyeckux Hayk MaiiopoBa Hatanes CepreeBna

[Tporpamma paccMoTpeHa U YTBEpKIAECHa Ha 3acefaHuu Kadeapbl pyHnameHTanbHON (Gu3UKM U
HaHoTexHojoruil 28 aBrycta 2024 r., nporokos Ne 1
IIpnioxenne 1. Metoanueckue ykazaHus A5 00y4al0OUIUXCsl 10 OCBOCHHMIO JHCIMIIIMHBI

IIpunoskenne 2. @oH OLIEHOYHBIX CPEACTB /I MPOBeIEHNUsI MPOMEKYTOYHOMH aTTeCTAUMH
00y4YaKIIMXCS M0 TUCHUILIHNHE,



