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AHHOTALIUA
padoyeii nporpaMmmbl yueOHoii gucuuimiiniabl b1.B.JIB.01.02 «2aexkTpou3oasum-
OHHBbIE, IPOBOJHMKOBbIEe I MATHUTHbIE MAaTEePHAJIbD) /1JIsl IOATOTOBKH 0aKaJiaB-
pa no HanpasjgeHuio 35.03.06 ArponH:keHepus, HAIPABJIEHHOCTH ABTOMATH3a-
IMs ¥ POOOTU3ANUA TEXHOJIOTHYeCKUX MPOLEeCcCOB

Leab ocBOeHUSs] TUCHUILIMHBI: OCBOCHUE CTY/IEHTAMHU TEOPETHUECKUX U TIPAK-
TUYECKUX 3HAHUM U MPUOOPETEHHE YMEHUN W HABBIKOB B 00JacTH 3JEKTpOIHEpre-
TUKH 1711 GOPMHUPOBAHUA Y CTYACHTOB (yHAAMEHTAIBHBIX 3HAHUH U TIPECTaBICHUIN
0 KJacCH(HUKAIUHU, CBOICTBAX M TEXHUYECKOM Ha3HAYEHUH IJIEKTpOMATEpUaIoB, HC-
MOJIb3YEMBIX B PA3IMYHOMN ammaparype U 3JIeKTpOooOOpyIOBaHUH, TO3BOJISIONIMX HA
MPAKTHKE CAaMOCTOSITENIHO PEIIaTh BOIPOCH! UX MPUMEHEHHSI B Pa3IMYHBIX TEXHOJIO-
THYECKHX TPOIIeccax C.-X. MPOM3BOJCTBA C YUETOM PECYpcOCOEpex eHHs] U IHEPTo-
cOepeXEeHUs; OCBOCHHE TEOPETUUYECKUX M MPAKTHUYECKUX 3HAHUN U MPUOOpeTeHue
YMEHUN ¥ HABBIKOB B MOJTIOTOBKE K YYACTHIO B MOHTAXKE U HAJIAJIKE DJIEKTPOOOOPY-
JIOBaHUA U CIIOCOOHOCTH:

-MCTOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IUCUMIUIAH JJIsi pe-
IICHUS] CTAaHAAPTHBIX 33/1a4 B COOTBETCTBUU C HAPABJICHHOCTHIO MPOGdeCcCHOHATBHON
JESITEIbHOCTH;

- U3y4YeHHUE KIACCHU(PHUKAIIUH IIEKTPOTEXHNUECKUX MAaTEPHUAaJIOB 0 UX COCTaBY,
ANIEKTPOPU3NIECKUM CBOWCTBAM U TEXHUIECKOMY Ha3HAUCHHUIO;

- n3y4yeHue (HU3NUECKON CYIIHOCTH MPOIECCOB, MPOTEKAIOIINX B MPOBOIHUKO-
BBIX, ITOJTYTIPOBOTHUKOBBIX, TUAJICKTPUIECKUX M MATHUTHBIX MaTepraiax;

- U3y4eHUE METOJIOB OIICHKHM OCHOBHBIX CBOMCTB JJIEKTPOTEXHHUUYECKUX MaTe-
pHAJIOB;

- UCCJIeIOBAaHNE OCHOBHBIX XapaKTEPUCTUK AIEKTPOTEXHUIECKIX MATEPUaJIOB;

- U3y4YCHHE OCHOBHBIX JKCILTyaTAI[MOHHBIX XapaKTEPUCTHK U TTapaMeTPOB mac-
CUBHBIX 3JIEMEHTOB;

- TIOJIyY€HHE CTYJICHTaMHU HaBBIKOB MCIOJIB30BAHMSI CIPABOYHOIO amnmapara 1o
BBIOOPY TPeOYyEeMbIX MaTePUAIIOB JJII KOHKPETHBIX MPUMEHECHHI;

- TIOJIyYeHHE CTYJCHTAMHU HABBIKOB BHIOOpA IJIEKTPOTEXHUYECKUX MaTEPUAIIOB
3aJIaHHOTO Ha3HAYEHUS C yUYETOM JIOMyCTUMBIX HArpy30K, BIUSHUS BHEITHUX (DaKTO-
POB U CTOUMOCTH;

- MpuoOpeTeHNne CTyIeHTaMU YMEHUN TMOJIb30BAHUS dJIEKTPOHHBIMH CH-
ctemaMmu noucka AaHHbix: Google, Yandex, elibrary.ru, cyberleninka.ru (Texnonorus
Big Data)

MecTo TMCHMIUIMHBI B Y4e€0HOM IUIaHe: JHUCUWIUIMHA BKIIOYCHA B YaCTh,
dbopMupyeMyr0 yJaCTHHUKaMHU OOpa30BaTENbHBIX OTHOMICHUH (AMCUUIUIIMHBI TIO BBI-
00py) yueOHOTO IJIaHa [0 HarpaBJieHHIo MOAroToBkU 35.03.06 ArpouHxeHepus.

TpeGoBanus Kk pe3yjbTaTaM OCBOEHHS JUCHHUIIMHBI: B PE3YJIbTaTE OCBOE-
HUS TUCIUTUTMHBI (QOPMUPYIOTCS CIIEAYIONINE KOMIETEHITUN (MHINKATOPHI TOCTIKE-
aus komrereHnun): YK-1 (VK-1.3), ITKoc-2 (ITKoc-2.2), [TKoc-4 (ITKoc-4.1, TTKoc-
4.2).

Kpatkoe conep:kanue IUCHUNIHHBI:

Knaccuduxkanus snexrporexHndeckux matepuanoB. [{enu u 3agaun Kypca.



DNEeKTPOTEXHUYECKUE MaTepuaibl, 00IaCTH IPUMEHEHUS, OCHOBHBIE XapaKTe-
pucTuKu. BiusiHue temmnepaTryphl, YACTOTHI, MJIACTUYECKON AedopMaluy Ha ylemb-
HO€ JJIEKTPUYECKOE CONPOTHUBIICHUE METAJUIOB. SIBJIEHUS CBEPXIPOBOAMMOCTH U
KpuornpoBoguMocTu. [IpoBoJHIKOBBIE MaTepHalbl: ME/b, AIIOMUHUA U UX CILIABBI.
TpeboBanust K IPOBOJHUKOBBIM MaTepuanaM. [IpoBoJHUKOBBIE MaTEpHUAIIbl C BBICO-
KUM yJI€JIbHBIM COIPOTUBIICHUEM. YTOJIBHBIE NEKTPONPOBOAAIINE U3ACTUSL. DIEKT-
POKOHTAKTHBbIE MaTepHalibl. MeTalTIOKepaMUYeCKue MaTepuaibl. DJIEKTPOU30ISLH-
oHHsie matepuansl (OVIM). OcHOBHbIE MapaMeTpbl JUIIECKTPUUECKUX MATEPHUAIIOB.
[Tonsipyu3anust AUIEKTPUKOB U AUAIIEKTpUYECKAsi MPOHUIAEMOCTh. Buasl nossapusa-
IUU. 3aBUCUMOCTh JAUSJIEKTPUYECKON MPOHUIIAEMOCTH OT TEMIEPATYPbl U OT BHEII-
HEro 3JIEKTPUYECKOTO MoJsl. BUIBI AMAIIEKTpUYECKUX MOTEPh. MeXaHU3Mbl BO3HUK-
HOBEHUS MOTEPb. DJEKTPUYECKAsE MPOYHOCTH AJIEKTPOU3OISLUMUOHHBIX MaTe€pUaloOB
(OUM). DnexTpodusznyeckue SBICHUS MPU MPOOOE Ta3000pa3HBIX AUIICKTPUKOB.
Koponnslii pa3psia B raze. [Ipo6oii razoB, )KUIKUX U TBEPIABIX AUAIEKTpUKOB. Dak-
TOPBI, BIUSIOLINE HA KAUECTBO 3JIEKTPOU3OISIIMOHHBIX MaTepuanoB (OUM). Tpebo-
BaHMs K DJIEKTPOM3OIAUMOHHBIM MaTepuasaM (OVM). MarHuTHele MaTepHalIbl.
Knaccudukanus BeniecTs o MarHuTHBIM CBOICTBaM.

[Tpupona deppo- u dpeppumarseTnzma. OCHOBHBIE TapaMETPbl U XapaKTepH-
CTMKU MarHMTHBIX MAaTE€pPHAJIOB: KPUBbIE HAMAarHUYMBAHUs, BUJIbl MAarHUTHOW MPOHU-
LIAaEMOCTH, MeTis rucrepe3rca. CBsi3b MarHUTHBIX CBOMCTB MaTEPHAIOB C UX CTPYK-
Typol. Ilpupoaa u xapakTepUCTUKM MAarHUTHBIX OTEPb. BHUJIbI MAarHUTHBIX MOTEP.
deppoMarHeTHKu U peppUMarHeTuk. MarHuTOMArkue Marepuanbl U UX Kiaccudu-
kausi. CTpykTypa U cBoicTBa pepputoB. MaruuTHsie ciuiaBsl U pepputhl. IlocTo-
SIHHbIE MAarHUTHI U 00JIACTH UX MPUMEHEHUE.

OO0mas TPy1I0eMKOCTh TUCIHILIHHBL: 3 3aueTHbie equHuIlbl (108 yacos).
IIpoMeKyTOYHBIN KOHTPOJIb: 3a4ET.

1. lleab ocBOEHUS JUCHUILJINHBI

Heabio 0cBOEHUS AUCHUIUIMHBI « DJIEKTPOU3OJIAILIMOHHBIC, IPOBOIHUKOBBIE U
MarHUTHBIC MaTepHUabl» SBJISETCS OCBOCHHUE CTYJICHTAMHM TCOPETUUYECKUX U MPAKTH-
YECKMX 3HAHUW W NMPHOOPETCHHE YMEHHIM M HaBBIKOB B 00JIACTH AJIEKTPOIHEPTECTUKH
11 (OPMHUPOBAHUS Y CTYACHTOB (PyHIAMEHTAJIbHBIX 3HAHWWA M TPEJCTaBICHUN O
KJ1IaccuuUKalMi, CBOMCTBAX U TEXHMYECKOM HAa3HAYEHUU DJIEKTpOMaTepHasioB, HC-
MOJIb3YEMBIX B PA3JIMYHOM alapatrype U AIEKTPOOOOPYI0BAHUH.

3a1aun QUCIUIIIINHEL:

-UCI0JIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX IUCHUMIUIMH JUJIS pe-
IIEHUS CTAaHJAAPTHBIX 33J1a4 B COOTBETCTBUU C HAMPABJICHHOCTHIO MPO(HECCUOHATBHOM
JIESITEIbHOCTH;

- U3y4YEeHHUE KJacCU(PUKAIIMKU JIEKTPOTEXHUUECKUX MAaTEPUAJIOB 10 UX COCTaBY,
MEKTPOPU3NIECKUM CBOMCTBAM M TEXHUYECKOMY Ha3HAYCHUIO;

- U3y4eHHe (PU3UIECKOMN CYIIHOCTH MPOIECCOB, MPOTEKAIONTUX B MPOBOTHUKO-
BbIX, OJIYITPOBOJIHUKOBBIX, IUAJIEKTPUUECKUX U MATHUTHBIX MaTepralax;

- U3YYEHHE METOJIOB OLICHKH OCHOBHBIX CBOWCTB 3JIEKTPOTEXHUYECKUX MaTe-
pHAJIOB;

- UCCJIEJIOBAaHNE OCHOBHBIX XaPAKTEPUCTHUK JIEKTPOTEXHUUYECKUX MATEPUAIIOB;



- M3y4eHHE OCHOBHBIX KCILUTyaTal[HOHHBIX XapaKTEPHCTHK U TTApaMeTPOB Tac-
CHBHBIX 3JIEMEHTOB;

- MOJTyYCHUE CTYACHTAMU HAaBBIKOB UCIIOJIL30BAHUS CIIPABOYHOTO arapaTa 1o
BBIOOPY TpeOyeMBbIX MaTEPHAJIOB JIJIsl KOHKPETHBIX IPUMEHEHH;

- TIOJTyYCHHE CTYJICHTAMH HABBIKOB BBIOOpA AJIEKTPOTEXHUYCCKAX MATEPHATIOB
3aJIaHHOTO HA3HAYCHHUS C YUETOM JOMYCTHMBIX HATrPy30K, BIUSHHS BHEITHUX (PaKTO-
POB ¥ CTOMMOCTH;

- IPUOOPETEHHUE CTYIEHTAMHA YMECHHU IMOJIL30BAHUS dJICKTPOHHBIMH CHCTEMa-
mu moucka naaHHbeiX: Google, Yandex, elibrary.ru, cyberleninka.ru (Texnomorus
Big Data).

2. MecTo TMCUMILUIMHBI B YUeOHOM Ipoliecce

JucuuminHa «NeKTPOU30ISIUOHHbBIE, TPOBOIHUKOBBIC U MarHUTHBIE MaTe-
puaibl» BKIIOYEHA B MEpeyYeHb JUCIUILUIMH y4eOHOTO IUIaHa 4acTu, (popmupyeMoi
y4aCTHUKaMU 00pa30BaTEIbHBIX OTHOIICHUN (IMCUHUILIMHBI IO BBIOOPY). Jducuuriu-
Ha «DJIEKTPOU3OJISIIMOHHBIC, TIPOBOJHUKOBBIE U MAarHUTHBIE MaTEPHANIb» peaTnu3y-
ercs B cooTBeTcTBUU ¢ TpeboBanusamu OI'OC, OITOIT BO u Y4yebHoro mirana mo
HarpaBJIeHUIO0 TOATOTOBKU 35.03.06 ArpouHKeHepusi, HallpaBJICHHOCTh ABTOMATH-
3a1usi ¥ poOOTU3AIMS TEXHOJIOTHYECKUX MPOIECCOB.

JucuumHa « NeKTPOU30ISIUOHHbIC, TPOBOIHUKOBBIE 1 MAarHUTHBIE MaTepH-
aJibD» SBJISIETCS OCHOBOIIOJATAIONIEH JIJIsl U3YyUCHHUS CIAEAYIONIUX AUCIUILIIAH; MOHTAX
ANEeKTpoobopynoBanusa (2 Kypc, 4 cemecTp), dJeKTpoHHass TexHuka (3 kypc 5 ce-
MECTp), dJICKTpUIecKue MammHbl (3 Kypc, 6 cemecTp), cBeToTexHuka (3 Kypc, 6 ce-
MeCTp), IAEKTpOTeXHOJOTUHU (4 Kypc, 7 ceMecTp), EKTPUUECKUE U BJIECKTPOHHBIC
anmapaTtsl (4 kypc, 7 ceMecTp), JUI MPOXOXKICHUS MTPOU3BOICTBEHHOM TEXHOJIOTHYC-
CKOH (MPOEKTHO-TEXHOJIOTUYECKOM ) MPAKTUKHU.

PaGouast mporpamMma AUCHUIUIMHBI « DJIEKTPOU3OIISAIIUOHHBIC, IPOBOIHUKOBBIC U
MarHUTHBIE MaTEPUAIBD» JIJII MHBAJTUAOB U JIUI] C OTPAaHUYECHHBIMH BO3MOKHOCTSIMU
3JI0pPOBbsI pa3padaThIBACTCS] MHIWBUIYAIBHO C YY€TOM O0COOCHHOCTEH Tcuxodusnye-
CKOTO0 Pa3BUTHS, WHIWBHAYaJbHBIX BO3MOXHOCTEH M COCTOSIHUS 340POBbSI TaKUX
oOydJarommxcs.

3. [lepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs MO TUCHMUILINHE,
COOTHECEHHBIX € IVIAHUPYEMBIMH Pe3yIbTATAMHU 0CBOCHUS 00pa30BaTeIbLHOM
NPorpaMmMblI

OGpazoBatenbHbIE Pe3yJIbTaThl OCBOCHUS TUCIUIUIMHBI O0YYaIOIIUMCS, TIPE/I-
CTaBJICHEI B Ta0uIe 1.



TpeGoBanus Kk pe3yJibTaTaM OCBOCHUS Y4eOHOH JUCIUNIMHBI

Taomuna 1

timeter.

Ne Kon Copepxanue WNHaukaTtopsl B pesynbrare u3ydenus yueOHOW AMCHUILUIMHBI 00yYarouecs TOJKHBI:
| KoMmne- |KOMIeTeHIUHU (UaH eé KOMIIETEHIH
n/n 3HATh YMETh BIIAJICTh
TECHLIUH 4acTu)

1. |VK-1 Cnocoben ocymects- | YK-1.3 Paccmarpu- | kimaccudukarmio BBIOMPATh DJICKTPOW3OJISAIIN- | HABBIKAMHU TTOMCKA, aHAIM3a MEXaHHYe-
JATh TIOUCK, KPWUTHU-|BAa€T  BO3MOYKHBIE | 3JIEKTPOU3OJISLUOH- |OHHBIE, IIPOBOJHUKOBBIE U |CKHUX U AJIEKTPUUYECKUX XAPAKTEPUCTHUK
YeCKUH  aHaliM3 UM |BapUaHThl PELICHMs |HbIX, IPOBOJHUKO-|MAarHUTHBIE MaTepHalbl B |3JEKTPOU3OIALMOHHBIX, POBOJHUKO-
CHHTE3 WH(POpPMAINH, |33]a4l, OLEHHUBAs |BBIX W MAarHUTHBIX | COOTBETCTBUU C TPEOYEMBIMH | BBIX M MATHUTHBIX MaTEPHAJIOB U TPE/-
OPUMEHATh  CUCTEM- |UX JOCTOMHCTBA M|MaTepHajoB IO MX |XapaKTePUCTUKAMH MJIs HUC-|CTaBICHHUsS HMH(GOpPMALMU B PA3JIMYHBIX
HBIM TOJAXOA AJI pe-|HeAOCTaTKU COCTaBy, OJIEKTpPO-|MOJNB30BaHUS B  oOmacTH | (popmax: TpaauIUOHHON (OyMasKHBIN
HIEHUs  IOCTaBJIEH- ¢u3nyeckuM CcBOIi- | mpodeccuoHanbHOM 1esl- [HOCUTENb) U LU(POBOM (3JEKTPOHHBIE
HBIX 3a7a4 CTBAM U TEXHHUYE- | TEJIbHOCTU, INPUMEHSS 3JIEK- | HOCUTENH), a TaK K€ HaBblIKaMHM 0Opa-
CKOMY Ha3HA4E€HUIO |TPOHHBIE CHCTEMBbl IOMCKa|OOTKH M MHTEpHIpEeTaluu HH(pOpMaIUU
nanHbix:  Google, Yandex,|c MoOMOIIBI0 TPOrPaMMHBIX MPOTYKTOB
elibrary.ru, cyberleninka.ru | Excel, Word, Power Point u mp., ocy-
IIECTBJICHUS KOMMYHHUKAIMK TOCpPE-

crom Outlook, Miro, Zoom
2. |IIKoc-2 |[Cnocoben opranuzo-|[IKoc-2.2 - Tlpume- | TeXHUYECKHE Cpell- | BHIOUpATh TEXHUYECKUE | TEXHUYECKUMH CPEJICTBAMHU  JIHArHo-
BaTb MOHTAX, HaJlaJ-|HAET METOJBl U T€X-|CTBA, METOABl MOH-|CPEIACTBA Il JMAarHOCTUKH |CTHKH, METOJAaMH MOHTa)a 3JIEKTPO-
Ky,  OKCIUIyaTalluio |HUYECKHE CpPEJICTBA |Taxa 3JIEKTPo00O-|3JIeKTpooOOpyI0BaHMS, TEXHUUYECKOT'0 U IHEPreTUYECKoro 00o-
DHEPreTHUYECKOr0 M |UCHBITAHUNM M JHa- |pyJOBaHUS B CEJb- |IPUMEHATH  COBPEMEHHBIE | DYAOBAHHUS B CEJIBCKOXO35HCTBEHHOM
AIIEKTPOTEXHUYECKO- |THOCTUKU SHEPreTH- | CKOXO3SHCTBEHHOM |METOJbl MOHTa)ka SHEPreTH- | IPOM3BOJCTBE, a TaKKe HaBbIKAMH IO-
ro 000pyJIOBaHUS, | YECKOTO M DJIEKTPO- | IPOU3BO/ICTBE, B|UECKOTO M AJIEKTPOTEXHHWYE- | MCKa, aHaIM3a M IPEICTaBICHUS HH-
MallMH W YCTAaHOBOK | TEXHUYECKOTO 000-|3aBUCUMOCTH OT|CKOTO B CEIIbCKOXO3SIMCTBEH- | popMaIi B pa3IMUHBIX (hopMax: Tpa-
B CEJIbCKOXO351M- | pyAOBAaHUS B CEJIb- | MEXaHUYECKHUX ¥ |HOM IPOU3BOJCTBE U TpeA- | TMIMOHHON (OyMa)KHBIH HOCHTENb) H
CTBEHHOM IIPOU3BO/I- | CKOXO3SIICTBEHHOM | 3JIEKTPUUECKUX Xa- | CTaBIISTh MIPOBEJICHHBIE | IUPPOBOIl (3JIEKTPOHHBIE HOCUTEIH), a
CTBE IIPOU3BOJICTBE PaKTEpUCTUK DJIEK- | M3bICKAHUSA, MCIIONB3Ys CO-|TaK ke HaBbIKAMH 0OpaOOTKH U MHTEp-
TPOU3OJSAIMOHHBIX, |BPEMEHHOE  IMPOTrpaMMHOE |MpeTaluu HHGOpMAalMU C TOMOIIBIO
NIPOBOJHUKOBBIX M |oOecnieuenue: Excel, Word, | mporpammubix  mpoayktoB  Excel,
MarHuTHBIX ~ mare-|Power Point, Miro, Zoom, | Word, Power Point u ap., ocymecTsie-
pHUaoBs,; KOMIIAC, AutoCad, Men-|Hust koMmyHuKammu mocpeactsom Out-

look, Miro, Zoom.




[1IKoc-4 |Cnoco6en BbimonuATh | [IKoc-4.1  JleMOH- | pU3MYECKyI0  CYII- | HCCIIEIOBATh  AJIEKTPOU30IIS- | peKUMaMU pabOT SHEPreTUYECKOro MU
paboOThl MO TMOBBIIIE- | CTPUPYET  3HAHUS |HOCTh  IMPOIIECCOB, | IMOHHBIE, MTPOBOJHUKOBBIC U |3JIEKTPOTEXHUYECKOTO 000PYI0BAaHUS B
HUIO 3()()EKTUBHOCTH | peKUMOB  pabOTHI | IPOTEKAIOIIUX B|MarHUTHbIE MaTEpUalbl sl | CEIbCKOXO3SMCTBEHHOM ITPOU3BOJICTBE
SHEPreTUYeCKOro M |OCHOBHOIO JHEpre- |3JIEKTPOU3OJISAIMOH- |OMPENeIeHNUs HUX MeXaHH4e-|C YUYeTOM OCHOBHBIX CBOMCTB 3JIEKTpO-
AIIEKTPOTEXHUYECKO- |THYECKOTO W DJICK-|HBIX, IPOBOJHUKO-|CKUX U OJIEKTPUUYECKUX Xa-|M30JSIUOHHBIX, MPOBOJHUKOBBIX U
ro 000py/I0BaHUs, | TPOTEXHUYECKOTO  |BbIX M MArHUTHBIX | pPAKTEPUCTUK C YYETOM pe-|MarHUTHBIX MaTepualioB, a TaKxke
MallliH U YCTaHOBOK |000pyI0BaHUs B|MaTepuasiax UX OC-|’KMMOB paOOThl OCHOBHOTO|HAaBbIKAMH IIOMCKA, aHAIU3a M Ipe.-
B CEJIbCKOXO0351H- | CEIbCKOX 03511~ HOBHBIE CBOWCTBA U |9HEPreTHUYECKOTO M 3JIEKTPO- | CTaBleHUS MH(GOPMAIMU B Pa3IHUHBIX
CTBEHHOM IIPOU3BOJI- | CTBEHHOM  IPOM3-|O0COOCHHOCTH  IPH | TEXHUYECKOTO 000pyaoBaHUs | popMax: TPaAULIUMOHHONW (OyMaXKHBIN
CTBE C HCIOJIb30Ba-|BOJICTBE paboTe OCHOBHOIO |B CEJIbCKOXO3HCTBEHHOM | HOCUTENb) U IUGPOBOI (3IEKTPOHHBIC
HUEM IHU(POBBIX TeX- SHEPreTUYECKOro U |IMPOU3BOJCTBE MCIIONB3YS CO-|HOCUTENIN), a TaK >K€ HaBbIKaMU 00pa-
HOJIOTUH ANEKTPOTEXHUYE- BpEMEHHOE MporpaMMHOE | 00TKM U MHTEpIpeTaluud UHPOpMAIUH

ckoro  obopynoBa- |obecnieuenue: Excel, Word,|c moMoImpio mporpaMMHBIX TPOJYKTOB
HUSL B ceibckoxo-|Power Point, Miro, Zoom,|Excel, Word, Power Point u mp., ocy-
3siictBeHHOM  1po- | KOMITAC, AutoCad, Men-|miecTBieHns KOMMYHHKAIIUHA TOCPE-
HU3BOJICTBE. timeter. crteoM Outlook, Miro, Zoom.
[MKoc-4.2 - JleMOH-|MeTOIbl M CpPEACTBA |BHIOMpPATh METOJBI M CPEI- |METOJAaMH M CPEICTBAMH ITOBBIIICHUS
CTpPUPYET  3HAHMS|OLEHKHM OCHOBHBIX [CTBA  OLIEHKH  OCHOBHBIX | 9(pPEeKTHUBHOCTH pPabOTHl 3IHEpreTuye-
METOZIOB U CPEJCTB|CBOWCTB  DJIEKTPO- | CBOMCTB AIIEKTPOU3OIISAIIUOH- | CKOTO U DIIEKTPOTEXHHUUECKOTO 000py-
HOBBIIEHUS P EK- | M3OIAMOHHBIX, HBbIX, IPOBOJHHUKOBBIX U |JOBaHUS B  CEIIbCKOXO35SHCTBEHHOM
TUBHOCTH  pabOTHI | TPOBOJHUKOBBIX ¥ |MAarHUTHBIX MaTEpUAJIOB C|MPOU3BOJICTBE, a TAK)KE€ HABBIKAMU HX
HHEPreTUYeCKOro M |MarHUTHBIX  MaTe- | y4eTOM HX MEXaHWYECKHUX M |BbIOOpa 3aJJaHHOTO Ha3HAYEHUs C yde-
JJIEKTPOTEXHUYE-  |pUANOB IS TIOBBI- | 9JEKTPUYECKAX XapaKTepH-|TOM JOIMYCTUMBIX HAarpy3oK, BIIHMSHUS
cKkoro  obopynoBa- |meHus d(PQeKTuB-|cTUKU A1 3()(HEKTUBHOTrO | BHEIIHUX (DAaKTOPOB M CTOMMOCTH, a
HUS B CEJIbCKOXO-|HOCTH pabOThl SHEP- | UCIIOJIB30BaHUsI B 00JACTH | Tak kK€ HaBbIKaMH 0OpabOTKHU M MHTEp-
3SICTBEHHOM  IPO- | TE€THYECKOTO U | IpodeccuoHaIbHON Aes- [ IpeTauud UHGOPMAIMM C TOMOIIBIO
M3BOJICTBE ANEKTPOTEXHUYE- TEIIFHOCTH, TIPUMEHSISI JJIeK- | IpOTrpaMMHBIX  mpoayktoB  Excel,
CKOoro  o0opymoBa- | TpoHHbIe cucTeMbl moucka|Word, Power Point u ap., ocymiecrtsie-
HUS B CeIbCKOXO-|maHHbIX: Google, Yandex,|Huss koMMyHHKauu nocpeactsom Out-

3SIUCTBEHHOM  IIPO-
HU3BOJICTBE

elibrary.ru, cyberleninka.ru

look, Miro, Zoom




4. CTpyKTypa M coepsKaHNe U CHUILTHHbI

4.1 PacnipenesieHue TPyA0EMKOCTH JMCUMILVIMHBI 10 BHAaM padoT

o ceMecTpam

O6m1as Tpy10EMKOCTh AUCIUIIIMHBI cocTaBiaeT 3 3ad.en. (108 gaca), ux pacnpene-
JICHUE T10 BUJIaM paboT B cemecTpe Ne 2 mpecTaBiieHO B Tabule 2.

Tabmuma 2
PacnpenesieHue Tpya10€MKOCTH TUCUMILIMHBI 10 BHAaM padoT Mo ceMecTpam
TpynoémkocTb
Bup yueOHoii padoTbl yac. B 1.4. 1o cemecTpam
BCEro No 2
OO0mas TPy10EMKOCTh JUCIUTUIMHBI IO Y4eOHOMY TIJIaHy 108 108
1. KontakTHas pa6ora: 32,25 32,25
AyauTopHasi padora 32,25 32,25
8 Mom uuce:
aexyuu (JI) 16 16
npaxkmuueckue 3auamus (113) 16 16
nabopamopnvle pabomut (JIP) - -
KOHMAaKmuas paboma Ha npomesicymounom koumpoine (KPA) 0,25 0,25
2. CamocrosTeabHas padora (CPC) 75,75 75,75
pacuémuo-epaghuuecxas paboma (PI'P) (noocomoska) 20 20
camocmosmenbHoe U3yueHue pazoenos, Camono020mosKa 46,75 46,75
(npopabomka u nogmMopeHue J1eKYUOHH020 MAmepuala u ma-
mepuana y4eOHUK08 U y4eOHbIX NOCOOULL, NOO20MOBKA K 1A00-
PAMOPHLIM U NPAKMUYECKUM 3AHAMUIM)
Iloozomoska k 3auémy (KOHmpo.v) 9 9
Bun npomMexxyTouyHOTr0 KOHTPOJIS: 3auéT
4.2 Conep:kaHue JUCUUIJINHBI
Tabmuma 3
TemaTuyeckuil IJIaH y4eOHOM IUCHUIIINHBI
AynuTopHas pabora Bueayan-
HanmenoBaHue pa3jeiioB 4 TeM Beero JI 3 | JIP | IKP | TopHas
AUCHMIINH (YKPYITHEHHO) pabora
CP
Pa3nen 1 «Knaccudukanus 16 2 6 8
DJIEKTPOTEXHUICCKUX MATECPHATIOBY
Pa3nea 2 «IIpoBOgHMKOBBIE MaTEPUATIBD» 34 4 4 26
Pa3nen 3 «DneKkTpoH30IIAIINOHHBIE 30 8 4 18
MaTepHaITbD»
Pa3nen 4 «MarauTHbIe MaTepUaIbl» 18,75 2 2 14,75
KOHMAKMHAsL paboma Ha npoMexcymo4HoM 0,25 0,25
konmpoae (KPA)
Iloozomoeka k  3auémy (KoHmpos) 9 9
Bcero 3a 2 cemecTp 108 16 16 0,25 75,75
Hroro mo pucummninHe 108 16 16 0,25 75,75




Pa3nea 1. Knaccudukanus 31eKTpOTEXHUUECKUX MaTEPUAIIOB

Tema 1. Llenu u 3anaun kypca. Kiaccudukanust 37eKTpOTEXHUYECKUX MaTe-
pHaos.

PaccmarprBaemble BOIIPOCHI.

DNEKTPOTEXHUUECKUE MaTepuabl, 00JIaCTU PUMEHEHUS, OCHOBHBIE XapakK-
TEPUCTUKH.

Tema 2. BausiHue TemmepaTyphl, YACTOTHI, MIACTUYECKON AedopManui Ha
YAEIBHOE JIEKTPUUECKOE COIPOTUBIICHUE METAIUIOB. SIBICHUSA CBEPXIIPOBOAUMOCTH
Y KPUOIIPOBOAUMOCTH.

PaccmarpuBaembie BOIIPOCHL.

CylHOCTh SIBJIEHHSI CBEPXIIPOBOJUMOCTH M IMEPCIEKTHBBI €r0 HCIOJIb30BaA-
Husl. OU3NYECKUN CMBICI TEMIIEPaTypPHOro KO3(PPHUIMEHTa COMPOTUBICHUS TTPUMeE-
HUTEJIBHO K METaJUIaM.

Pa3znes 2. [IpoBOAHUKOBBIE MATEPHUAIIBI

Tema 1. [TpoBOJHUKOBBIE MaTepUAIIbI: MEb, ATIOMUHUNA U UX CIUIaBbl. Tpe-
OOBaHMS K MPOBOJHUKOBBIM MaTepuasiaM. [I[poBOJHMKOBBIE MaTepUaibl C BHICOKUM
YAEIbHBIM COIIPOTUBIICHUEM

PaccmarpuBaemMbie BOIIPOCHI.

OcHoBHBIE AIEKTPO(U3NUECKUE CBOMCTBA MEU U €€ CILJIABOB, MPOBOJHUKO-
BOro amtoMuHusi. TpeOoBaHMs, MPEABABIIEMbIE K MPOBOJAHUKOBBIM MaTepuajiaM C
MAJIBIM YJIEJIbBHBIM COMTPOTHUBIIEHUEM

OcHoOBHBIE 3JIEKTPOPU3NUECKHE CBOMCTBA MPOBOJHUKOBBIX MAaTEPUATIOB C BBbI-
COKUM YJEJIbHBIM COITPOTUBIIEHUEM, 001aCTH IPUMEHEHUS, CPABHUTEIIbHBIA aHAJIU3

Tema 2. YronapHbI€ 3JEKTPONPOBOASAIINE U3ACTUSI. DJIEKTPOKOHTAKTHBIE MaTe-
puasibl. MeTtamiokepaMrU4ecKue MaTepualbl.

PaccmarpuBaembie BOIIPOCHL.

Marepuansl 111 U3rOTOBJICHUSI YTOJIBHBIX JJIEKTPOIPOBOISAIINX HU3IAEINN, OC-
HOBHBIE AJIEKTPOPU3NUYECKHE CBOWCTBA, 00JIACTH MPUMEHEHUS, CPAaBHUTEIIbHBIN aHa-
nau3. Bunbl, Ha3HaueHue, AMeKTpopu3ndecKkre CBOMCTBA 00JIaCTU TPUMEHEHUS DIICK-
TPOKOHTAKTHBIX U METAJUIOKEPAMUUYECKUX MaTEPUAIIOB.

Pasznen 3. DnekrpousonsuuonHsie Matepuans (VM)

PaccmaTtpuBaembie BOIIPOCHL.

[Tonsipuzanust AUAAEKTPUKOB U TUAJIEKTPUUECKask MPOHUIAEMOCTh. Buabl momus-
pHU3aLun.

Tema 2. 3aBUCUMOCTD TUANEKTPUUECKON MPOHUIAEMOCTH OT TEMIEPATYpPhl U OT
BHEIIIHETO 3JIEKTPUYECKOTO OIS

PaccmarpuBaembie BOIIPOCHL.
3aBUCUMOCTD JUAIEKTPUYECKON MTPOHUIIAEMOCTH OT TEMIEPATYPBI U OT YACTOTHI I1e-
PEMEHHOT0 JIEKTPUYECKOTO MOJISL.
Bunpl nuanekrpuyeckux norepb. MexaHn3Mbl BO3HUKHOBEHUS IOTEPh

Tema 3. DnexkTpruyeckas MPOYHOCTh AIEKTPOU3O0IALNOHHBIX MaTEPUAIIOB

PaccmarpuBaembie BOITPOCHI.

Crioco0sl orpeneseH sl ANEKTPUIECKON MPOYHOCTH, €IUHUIBI U3MEPEHUS, (Pak-
TOPBI, BIAUSIOLIUE HA SJIEKTPUUECKYIO POYHOCTHIO
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Tema 4. [IpoOoii ra3oB, KUJIKUX U TBEPABIX JUIICKTPUKOB

dakTOopHbI, BIUSAIOIIME HA KAYECTBO JIEKTPOU3OJSIMOHHBIX MaTepuaioB (OVIM).
TpeboBaHUs K JIEKTPOU3OIAIMOHHBIM MaTeprasiam (OUM).
PaccmaTpuBaembie BOIPOCHL. DNIEKTpopU3NIECKUE SBJICHUS NP Mpodoe razooopas-
HBIX JUAJICEKTpUKOB. KOpOHHBIN paspsia B raze. DIEKTPOoPU3UUECKUE SBICHUS TPU
po0oe KUAKUX JTUDIEKTPUKOB. DJIEKTPpOoDHU3NUECKUE SIBJICHUS TIPU MPOOOE TBEPIbIX

I[I/IBJIGKTpI/IKOB, BUJIbI Hp06051. Tpe6OBaHI/I$I K SHCKTpOI/ISOJI}IHI/IOHHBIM MaTepI/IaJ'IaM
(DUM).

Pa3znen 4. MarnuTHble MaTepuaibl

Tema 1. Knaccudukaniys BenecTB o MarHuTHBIM CBOHCTBaM

PaccmarpuBaemblie BOIIPOCHL.

[Tpupona deppo- u peppumarneruzma. OCHOBHBIC MapaMeTpPbl U XapaKTepH-
CTUKH MarHUTHBIX MaTEPUAJIOB: KPUBbIE HAMAarHUYMBAHUs, BUJIbl MATHUTHON IIPOHMU-
1aEMOCTH, II€TJI TUCTEPE3UCA.

Tema 2. CBsA3b MArHUTHBIX CBOMCTB MAaTE€PUAJIOB C UX CTPYKTYPOU

PaccmarpuBaemsie BOIIPOCHI.

[Ipupona v XapakTEpUCTHKH MAarHUTHBIX NOTEPb. BHIBI MarHUTHBIX MOTEPb.
®deppoMarHeTuku u peppuMarHeTUKU. MarHuToMsIrkue MaTepuaibl U UX Kiaccudu-
kausi. CTpykTypa U cBoicTBa epputoB. MaruuTHsie ciuiaBbl U pepputhl. Ilocto-
SHHbIE MAarHUTHI U 00JIACTH UX MPUMEHEHUE.

4.3 Jlekuuu/nadopaTopHbie/IpakTHYecKHe/ 3aHATHS

Tabmuma 4
Conepskanue Jekuuii/ 1a00paTOPHBIX padoT /MPAKTHYECKUX 3AHATHIA U

KOHTPOJILHBIC MCPONIPUATHH
Ne Ddopmupyembie
n/n Ne u Ha3BaHuUe JeKUNH/ | KoMIeTeHIHH Bun
Ha3Banmne pa3ae- Koxa-Bo
R J1adopaTOpHBIX paﬁoT/v (MHAMKATOPBI | KOHTPOJILHOTO qacoB
INPAKTHYCCKUX 3aHATHH JOCTHKEHUSI MEPONPUATHSI
KOMIIETEHINH)
1. TECTUPOBAaHUE 8
B OHJIAKH pe-
Pa3nen 1. Knaccudukauus 31eKTpoTeXHuve- KM€ Ha
CKHX MATEPHAJIOB mwiargopme
Online Test
Pad

Tema 1. Jlexmus Ne 1. Ienu u 3ana- VK-1 2
Lenu u 3agaun gyn Kypca. Knaccudukanus (YK-1.3);
Kypca. Knaccu- JJIEKTPOTEXHUYECKUX MaTe- [TKoc-2
buKarus sek- pHuaoB. DIEKTPOTEXHUYE- (ITIKoc-2.2);
TPOTEXHUUYECKUX | CKHE MaTepuajbl, 00J1acTH
MaTepHuaioB MIPUMEHEHHUsI, OCHOBHBIE Xa-

PaKTEPUCTHKH.

(MynpTHMEIA-

Mpe3eHTAaIHsl)

Power Point
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Ne dopmMupyemMbie
n/n Nt 1 Ha3BaHMe JIeKIUIl/ | kKoMneTeHnuu Bun
Ha3Banmne pa3ae- Koxa-Bo
. J1a00paTOPHBIX pa60T/u (MHIMKATOPBI | KOHTPOJIBLHOIO |
NPaKTHYEeCKHUX 3aHATHH AOCTHKECHU S MEPONPUATHH
KOMIIeTEHIIUM)
[IpakTrueckoe 3ansitue Nel. YK-1 VYcerHblit onpoc 2
[TocnenoBarensHOE U Ma- (YK-1.3); (Mentimeter)
pajuiebHOE COeAMHEHHUE [1Koc-2 Pemrenue tu-
pesucropos. [Ipupona snek- | (ITKoc-2.2); | moBbIX 3a1a4 B
TPUUECKOTO U YACIBbHOTO YCIIOBUAX
COIIPOTHBIICHUH. OrpaHUYCHUS
Mentimeter. BpEMEHHU
Tema 2. Biiusnue | Ilpaktuueckoe 3anstue Ne2. YK-1 VYeTHBII onpoc 2
TEMIIEpPaTyphI, OmnpepeneHre MOIIHOCTH U (YK-1.3); (Mentimeter)
YUCTOTHI, IUIA- KOJINYECTBA TEILIOTHI IIPU [TKoc-4 Pemenne tu-
CTHYECKOH Je- napajuieIbHOM U MOCJIe0- (TTKoc-4.1), | moBbIX 3a1a4 B
dopmanuu Ha BaTenabHOM coenuHenuu pe- | (I1Koc-4.2) YCIIOBUSX
yIETBHOE JJIEK- 3HCTOPOB. OTpaHUYECHUS
TPUYECKOE CO- Mentimeter. BpPEMEHHU
nporuBiieHre Me- | [Ipaktuueckoe 3anstre No3. VK-1 Pemenue tu- 2
TajuioB. SIBnenus | 3akon Owma, J[xoyns- (YK-1.3); IIOBBIX 3a/1a4 B
CBEPXIIPOBOM- Jlenua. IIpoBoaumocCTs. [TKoc-4 YCIOBHSAX
MOCTH B KpHO- Mentimeter. (ITKoc-4.1), | orpaHuYeHHsI
MIPOBOJIUMOCTH. (TTKoc-4.2) BpEMEHU
2. TECTUPOBAaHUE 8
B OHJIAlH pe-
P 2 10 KHUMe Ha
azneJ1 2. [IpoBoagHNKOBbIE MaTepHAJIbI e
Online Test
Pad
Tema 1. [IpoBon- YK-1 2
HUKOBBIe Matepu- | Jleknus Ne 2. [IpoBoiHUKO- (YK-1.3);
ajbl: MEIb, aIX0- | BbIC MaTE€pUAJIbl: ME/b, [TKoc-2
MUHHU U UX AIIOMUHUN U UX CIUIABBI. (TTKoc-2.2);
CILJIaBBI (nmexmus-6ecena) [MKoc-4
Mentimeter. (TTKoc-4.1),
(ITKoc-4.2)
[IpakTuueckue 3aHATHS YK-1 YcTHBIN onpoc 4
Ne4 5. (YK-1.3); | (Mentimeter)
Bimsinue remneparypsl Ha ITKoc-2 Pemenue tu-
yIIeTbHOE JIEKTPUUIECKOE (TTKoc-2.2); | moBbIX 3a7a4 B
COIPOTHBIIEHUE MPOBOJIHU- [TKoc-4 YCIIOBUSAX
KOB. (TTKoc-4.1), | orpaHudeHus
Mentimeter. (TTKoc-4.2) BpEMEHH
Tema 2. Yromnb- Jlexuust Ne 3. YronbHbie YK-1 2
HBIE AJIEKTPOIPO- | SIEKTPOMPOBOISIIHNE U3]IE- (YK-1.3);
BOJISAIIME U3JCNUS | JIHSL. [TKoc-2
(JeKIus-BU3yaNnn3anus, (TTKoc-2.2);
anementamu VR- [TKoc-4
TEXHOJIOTHH). (TTKoc-4.1),
(TTKoc-4.2)
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Ne dopmMupyemMbie
n/n Nt 1 Ha3BaHMe JIeKIUIl/ | kKoMneTeHnuu Bun
Ha3Banmne pa3ae- Koxa-Bo
. J1a00paTOPHBIX pa60T/u (MHIMKATOPBI | KOHTPOJIBLHOIO |
NPaKTHYEeCKHUX 3aHATHH AOCTHKECHU S MEPONPUATHH
KOMIIeTEeHII M)
TECTUPOBAHUE 12
B OHJIAKH pe-
Pazgen 3. JjiekTpou30JIALIMOHHbIE MATEpHa- ’)KIM€ Ha
3. JIbI mwiardopme
Online Test
Pad
Tewa 1. Ocros- Jlexumst Ne 4. OcHOBHBbIE TTa- YKL , 2
HbIE TTapaMeTPhI (YK-1.3);
U IEKTPHUECKHX paMeTpbl TUAIIEKTPUYECKIX MKoc-2
MaTepUasoB. )
MaTepUajoB O — (TTKoc-2.2);
MIpe3eHTAIIHS) [TKoc-4
Power Poin (ITKoc-4.1),
(ITKoc-4.2)
[IpakTuueckoe 3anarue Neb. YK-1 VYeTHbII onpoc 2
OnpeneneHre 00bEMHOTO U (YK-1.3); (Mentimeter)
IMIOBEPXHOCTHOTO YIEJIBHOTO [TIKoc-4 Pemenue tumno-
COTIPOTHUBIICHHUS TBEPBIX (ITKoc-4.1), | BbIX 3a7a4 B
3JIEKTPOU3OJIALIMOHHBIX Ma- (ITKoc-4.2) |ycnoBusx orpa-
TEpHAJIOB. HUYCHHUS Bpe-
Mentimeter. MEHHU
Tema 2. 3aBucu- | Jlekmnusg Ne 5. 3aBHCHMOCTH VK-1 2
MOCTb JTH3JICK- JIUBJIEKTPUYECKON MTPOHU- (YK-1.3);
TPUYECKOH MPO- | IAEMOCTU OT TEMIEPATypPhl [TKoc-4
HULIAEMOCTH OT 1 OT BHEUIHETO IEKTpHUYe- (ITKoc-4.1),
TEMIIEPATYPHI U CKOTO TOJIS. (ITKoc-4.2)
OT BHEIIHETO (nmexmus-6ecena)
anekTpudueckoro | Mentimeter.
0TS
Tema 3. DOinek- Jlexuus Ne 6. Dnexkrpuue- VK-1 2
TpUYECKas poY- | CKast IPOYHOCTD JIEKTPO- (YK-1.3);
HOCTb 3JIEKTPO- | M3OJIALIMOHHBIX MaTepua- [TKoc-2
M30JIIIUOHHBIX JIOB. (ITKoc-2.2);
MaTEepUajIoB (MynbTHMEIMA- [TKoc-4
MIPE3CHTAIHS ) (TTKoc-4.1),
Power Point (ITKoc-4.2)
[TpakTrueckoe 3anstue Ne7. VK-1 Pemenue tu- 2
Ornpenenenue 3aeKTpuye- (YK-1.3); MOBBIX 3a/1a4 B
CKOI1 MPOYHOCTH ra3000- [TKoc-4 YCIIOBHSIX
Pa3HBIX AUDJIEKTPUKOB. (ITKoc-4.1), | orpaHuveHus
Mentimeter. (TTKoc-4.2) BpEMEHHU
Tema 4. [Ipo6oit | Jlexusa Ne 7. IIpo6oii ra- YK-1 2
ra3oB, )KUJIKUX U | 30B, KHUJIKHX U TBEPJBIX IU- (YK-1.3);
TBEPABIX JUIJIEK- | DJIEKTPUKOB. [TKoc-4
TPUKOB (TexkuusI-BU3yamn3anis) (ITKoc-4.1),
(TTKoc-4.2)
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Ne dopmMupyemMbie
n/n Nt 1 Ha3BaHMe JIeKIUIl/ | kKoMneTeHnuu Bun
Ha3Banmne pa3ae- Koxa-Bo
. J1a00paTOPHBIX paﬁoT/u (MHIMKATOPBI | KOHTPOJIBLHOIO |
NPaKTHYEeCKHUX 3aHATHH AOCTHKECHU S MEPONPUATHH
KOMIIeTEeHII M)
4, TECTUPOBAHUE 4
B OHJIAKH pe-
Pa3znen 4. MarauTHble MaTepPUAJIbI PKHME Ha
iatopme
Online Test
Pad
Tema 1. Kimaccu- | Jleknus 8. Knmaccudukanms YVK-1 2
bukanus Be- BEIIECTB 10 MATHUTHBIM (YK-1.3);
IIECTB IO Mar- cBoiictBaM. CBSI3b MardHuT- [1Koc-2
HUTHBIM CBOMi- HbIX cBocTB MaTepuayioB ¢ | (I[1Koc-2.2);
CTBam HUX CTPYKTYpPOIl. [TKoc-4
Tema 2. CBs3b (MynbTHUMEIUA-JIEKLIHS, C (ITKoc-4.1),
MarHUTHBIX anemeHTamu VR- (TTKoc-4.2)
CBOICTB MaTepu- | TEXHOJIOTHH).
aJIoB C X CTPYK-
TypoH
Tema 2. CBs3b [IpakTryeckoe 3ansTre No8. YK-1 YcTHBIN onpoc 2
MarHUTHBIX OmnpepeneHre MarHUTHOM (YK-1.3); | (Mentimeter)
CBOWCTB MaTe€pu- | UHAYKLHIO. [TIKoc-4 Pemenue tu-
aJloB ¢ UX cTpyk- | Mentimeter. (ITKoc-4.1), | moBBIX 3a/1a4 B
Typou (ITKoc-4.2) | ycnoBusx
OTpaHUYEHUS
BPEMCHH

4.4 IlepeyeHb BONPOCOB VISl CAMOCTOSATEILHOTO U3YYEeHUSA TUCHUILIMHBI

TabOmura 5

Hepequb BOITPOCOB JIJIsl CAMOCTOATEC/IBHOI0 N3YYCHUHA TUCHUTIIIHHBI

Ne
n/n

Ha3zBanue pasaejaa, TEMbI

Ilepeuenb paccMaTpUBaeMbIX BOIPOCOB 151 CAMO-
CTOSITEJIbHOT0 H3yYeHHUsl

Paznea 1. Knaccuukanus 3J1eKTPOTEXHHYECKHX MaTePUAJIOB

1.

Tema 1. Knaccudukanus snextpo-
TEXHUYECKUX MaTEPHAIOB. OJIEK-
TPOTEXHUYECKHUE MaTepuaibl, 00-
JIACTH NMPUMEHEHUSI, OCHOBHBIE Xa-
pakTepucTuku BrusHue temmnepa-
TYpbl, YHUCTOTHI, IUIACTUYECKOU
negopManuu Ha yJAeJIbHOE COMpO-
THUBJICHUE

CyIIHOCTB SIBIICHHS CBEPXITPOBOJUMOCTH U
MEPCIIEKTUBBI €T0 MCIOIb30BaHMsI. DU3NUECKUI CMBICIT
TEeMITEpaTypPHOTO KO3 (PUIIMEHTa CONPOTUBICHHS
NPUMEHUTEIBHO K METaJIaM.

YK-1 (YK-1.3); [TKoc-2 (ITKoc-2.2); ITKoc-4
(ITKoc-4.1), (ITKoc-4.2)

Pa3ned 2. IIpoBogHMKOBBIE MaTepPHAJIbI

2.

Tema 1. IIpoBOIHMKOBBIE MEMD,
ATIOMUHUA ¥ WX CIuiaBel. Tpebo-
BaHUA K MPOBOJHUKOBBIM MaTEpH-
anaMm. [IpoBonHHMKOBBIE MaTepua-
JIbl C BBICOKHM YJEIbHBIM 3JICK-
TPUUYECKUM COIPOTUBICHUEM

OCHOBHBIE IEKTPOYU3NIECKUE CBONCTBA METH U €€
CILIAaBOB, TPOBOJJHUKOBOTO afoMHHUs. TpedoBanus,
NpebSIBIAEMbIC K IPOBOAHUKOBBIM MaTepHayiaM ¢ Ma-
JBIM yJEIBHBIM COMPOTHBICHUEM

YK-1 (VK-1.3); [TKoc-2 (ITKoc-2.2); ITKoc-4
(ITKoc-4.1), (ITKoc-4.2)
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Ne
n/n

Ha3Banmue pasgesa, TeMbl

CTOATCJIBHOI'O H3YYCHUSA

IMepeuens paccMaTpuBaeMbIX BOIPOCOB /IJIsI CAMO-

Pa3nes 3. Di1eKTPOU30JIsIIHOHHBIE MAaTePHAJIbI

3. | Tema 1. [Monsgpu3zanus qudnnekTpu- | Buasl monspusanun. AGCOIIOTHAS U OTHOCHUTEIbHAS
KOB M JMRJIEKTpUUYECKasi MPOHMIIA- | IUDJICKTPUUYECKAs POHUIIAEMOCTh
€MOCTb VYK-1 (YK-1.3); ITKoc-2 (ITKoc-2.2); ITKoc-4
(ITKoc-4.1), (ITKoc-4.2)
4 Tema 2. @akTophbl, BIUSIOLIKME HA 3aBUCUMOCTD JIUAJICKTPUUYECKON MPOHUIIAEMOCTH OT

JTUAJIEKTPUUECKYIO TPOHUIIAEMOCTb.
[ToTtepu sHEepruu B TUAIEKTPUKAX

TeMIEpaTypbl U OT YaCTOThI IEPEMEHHOTO JIEKTPUYE-
CKOTI'0 ITOJIA.

Buapl ntuanekTpuyeckux norepb. MexaHu3mbl BO3HHK-
HOBEHUS MMOTEPh

YK-1 (YK-1.3); I1Koc-2 (ITKoc-2.2); ITKoc-4
(TTKoc-4.1), (ITKoc-4.2)

Pa3nes 4. MarHuTHbIE MATEPHAJIBI

5.

Tema 1. Knaccudukanus BemniecTs

110 MarHUTHBIM CBOMCTBaM

MarnuTHble MaTepualibl Ha OCHOBE Xkene3a. TepmooO-
paboTKa, CTpyKTypa 1 CBOMCTBAa MarHuToB. M3rorosie-

HHE MarHUTOB
YK-1 (VK-1.3); [TKoc-2 (ITKoc-2.2); ITKoc-4
(TTKoc-4.1), (ITKoc-4.2)

5. O0pa3oBare/ibHbIE TEXHOJIOTHU

Tabauna 6
IlpuMeHeHNe AKTHBHBIX U HHTEPAKTHBHBIX 00Pa30BaTeJILHBIX TEXHOJIOTHA

Ne | Tema u popma 3aHATHS HanmeHoBaHME HCIIOJIb3YEMbIX AKTHBHBIX U

n/n HHTEPAKTUBHBIX 00pa30BaTeJIbHbIX TEXHOJI0-

ruii (popm 00y4ueHmusi)

1. | IlpoBogHukoBble Matepuansl: | JI TexHonorus npo0i1eMHOro o0yueHus (JIeKuus-
Me/lb, AIFOMUHHUN U UX CIUIABBI Oecena)

Mentimeter.

2. | YronbHbIE 3JIEKTPOIIPOBOIS- J TexHonorus npobaeMHOro oOyueHust (JTeKIHs-
e u31enus BU3yaM3alus, ¢ eMeHTamu VR-TexHomorum).

3. | Kimaccuduxkanus BemiecTs 1mo J NHupopmaninoHHO-KOMMYHHUKAIIMOHHAs TEXHOJIO-
MarHuTHbBIM cBolcTBaM. CBsI3b rust (MyJIbTHUMEANA-JIeKIus, ¢ dneMeHTamu VR-
MAarHUTHBIX CBOWCTB MaTepHa- TEXHOJIOTHH).

JIOB C UX CTPYKTYpOH

8. | BnusHue Temmeparypsl Ha I13 TexHonorust KOHTEKCTHOTO O0yUYEHUSI.

YIEIBHOE JJIEKTPUUECKOE CO- (pemieHue TUNOBBIX 3aa4 B YCIIOBUSIX  Orpa-
IIPOTHUBJICHUE IPOBOAHUKOB HUYEHMS BPEMEHH)

9. | Onpenenenue annekrpuueckoi | [I3 | TexHomorus KOHTEKCTHOTO OOYUYEHHUS.
MIPOYHOCTHU Ta3000pa3HbIX JH- (pelieHue TUMIOBBIX 3a/a4 B yCIOBUSIX  Orpa-
JJIEKTPUKOB. HUYEHMSI BPEMEHH)

10. | Onpenenenne maruuTHOM nH- | [13 TexHonorust KOHTEKCTHOTO O0yUYEHUSI.

JYKIUIO. (pelieHue TUNIOBBIX 3a7a4 B YCIIOBHSIX  Orpa-

HUYEHHS BPEMEHH)
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6. Texkyuuii KOHTPOJIb YCIIEBAEMOCTH
U MIPOMEKYTOYHAS aTTeCTalMs 10 HTOraM

IIpu n3ydyeHnu pas3nenoB JUCHMILUIMHBI « DIEKTPOU3O0JIALIUOHHBIE, IPOBOIHHU-
KOBBIC 1 MarHUTHBIC MaTEPUAJIBD» B TECUEHUE CEMECTPA UCIOJIB3YIOTCS CIIEIYIOLINE
BH/JIbI KOHTPOJISL:

- TEKYILHH,
- IPOMEKYTOYHBIM.

Texkymui KOHTPOJIb 3HAHUM IPEANOJIATaeT YCTHBIE OTBETHI CTYJAEHTOB Ha BO-
IIPOCHI HA NPAKTUYECKUX 3aHATHUAX, PEIICHUS TUITOBBIX 337a4, BBINOJHECHHUE 3aJaHUN
Y OTBETHI HA BOIIPOCHI, B TOM YHUCJIE B YCIOBUAX OIPAHUYECHUS BPEMEHH, BBIIIOJIHEHUE
o0yuJarole-1MarHoCTHYECKUX TECTOB MOCIE M3YUYCHHs KaXJI0TO pas3jesna TUCHUTLIH-
HBl B OHJaWH pexkxuMe Ha tuiatgopme Online Test Pad, BbimonmHeHwe pacuetHo-
rpaduueckoit paboThI.

[IpoMexyTOUHBIN KOHTPOJIb 3HAHUM: 3a4eT.

6.1. TunoBble KOHTPOJIbHBbIE 32/IAaHUS UM MHbIEe MAaTEPHUAJIbI, HeOOX0AUMBbIE 1151
OLICHKM 3HAHMI, YMeHHIl 1 HABBIKOB M (HJIM) ONBITA AeATEJIbHOCTH

[Ipy u3yyeHUM AUCUMILIUHBI «DJIEKTPOU3OJSAIMOHHBIE, MPOBOJHUKOBBIE U
MarHUTHbIE MaTepHUaIbl» Y4eOHBIM IJIAHOM MPETYCMOTPEHO BHITIOJHEHHE PacueTHO-
rpaguueckoil paboThl. 3ajavyeil BBIOJHEHUS pacyeTHO-rpaduyecKoi paboThl SBIIS-
€TCsl 3aKPEIUICHHE TEOPETUUYECKUX 3HAHUW MO KYpCy, pa3BUTUE HABBIKOB CAMOCTOS-
TETbHON PabOTHI, HABBIKOB MOUCKA (IPUMEHSS SJCKTPOHHBIE CHCTEMBI MOUCKA JaH-
Hbix: Google, Yandex, elibrary.ru, cyberleninka.ru), ananusa u npeacraBieHus WH-
dbopmanyu B pa3iaUYHbIX (POpMax: TPAAULMOHHON (OyMa)KHbIM HOCHUTENH) U LUPPO-
BOH (2JIEKTPOHHBIE HOCUTEIH).

Jjis BBIMOJIHEHUSI pacueTHO-rpapuueckoil paboThl CTYJEHTY CIEIyeT U3YUUTh
TEOPETUUECKUI MaTepua 1o JUTepaType.

PacuetHo-rpaduueckas paboTa BBINOJIHAETCS CTYJEHTOM BO BHEYPOUHOE Bpe-
Ms C UCTOJIb30BAaHUEM CIEIHATN3UPOBAHHBIX NHPOPMAIIMOHHBIX MaTepuanoB. Pabo-
Ta HOCUT pacyeTHO-TpaUUEeCKUIl XapakTep W 00A3aTEIbHO BBINOJHSAETCS B MPO-
rpamme KOMITAC umn AutoCad. OdopmisieTcs: pacuetHo-rpaduyeckas pabora B
TekcToBOM penaktope Microsoft Word u Microsoft Excel ayst cocraBinenust tabiui,
JarpamMM ¥ BBIYHCIICHUS TIPOCTHIX U CIOKHBIX (PYHKIIUHA.

PacuetHo-rpaduueckast paboTa COCTOUT U3 YETHIPEX 3aJIaHUN.
[IpumepHble 3a1aHus K pacyeTHO-TpaduyecKoi padoTe
3amanue Nel
B npencrasnennoit cxeme (Puc. 1) 3agansl 3Hauenus: R = Rz (Om), Ry (Om), R4
(Om), I3 (A).
Heob6xoaumo BeraucanTh Hanpsokenue ncrounnka U (B) u Tok ucrounuka I (A).
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+0 I
o w] ]
R.
-0 11—
Puc. 1

3aganne Ne2
[Ipu Temneparype T (°C) BonbbhpamoBas chupaib 3JIEKTPUYECKON JTaMIIOUYKH
uMeer comnpotuiieHue R (Om), mpu BKIIOYEHUM €€ B CETh MOCTOSHHOIO TOKa C
HanpspkenueM U=220 B mno cnupanu unetr ok [ (A). Onpegenuts temnepatypy Ty
(°C) Hakana HUTH JIJAMITIOYKH, €CJIH e¢ JuThHa paBHa | (MM).

3amanue Ne3
Onpenenuth BeIMYUHY HarpsbkeHHOCTH E (MB/M) anextpuyeckoro moiss Mexmay

IUIACTUHAMU B BO3YIIIHOM 3a30p€ TOJIIUHON d (CM), €CIIHM HANPSKEHNUE MEXKIAY HUMHU
pasHo U (kB). (Puc. 2).

3 e

Puc. 2
[TocTpouts rpaduyueckyro 3aBUCUMOCTb IEKTPUUECKOM npouHocTu E,, (MB/m)
OT pacCcTOSHUS MEKY dnnekTpoaamu h=10 cm, h=8 cm, h=6 cm, h=4 cm, h=2 cm.

3anganue Ned

Mex 1y MIOCKOCTSIMU 3JIEKTPOIOB UMEETCSI KOHJAEHCATOPHAs KEpaMuKa TOJIIIU-
HO# h (). Ompenenuts, npu Kakoi BenuauHe Hanpspkerust U (B) moxer HacTymuTs
po0oii 3TOM KepaMUKH, eclii 4acToTa noasoaumoro HanpsokeHus £ (I'm).

YiaenbHas TEIIONPOBOAUMOCTL METaja JIEKTpoaoB y. . =380Bm/ m- 'k,
kKod(phULMEHT  Terionepenaun M3  JUDJIEKTPUKAa B METAT  BJIEKTPOJOB
o =1-10° Bm/ m* "« . Tonmmna >nektpogos £ =1-107

VaenbHass ~ TEIUIONPOBOJAMMOCTh  KEpaMUKH,  TUTaHaTa W pyTWia
y., =25Bm/l m- k.

[Tpu T=20°C nnst KepaMHUKU AURIIEKTPUYECKAs MPOHULIAEMOCTh & =168, TaH-
T€HC yIJla JUDJIEKTPUYECKUX MoTeph tgs, =1-107°, TemnepaTypHblii KodduuueHt

o =0,02x".
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IIpu T=20°C a4 TUTaHATa KaubUUs [OUIJIEKTPUYECKAs IMPOHHULAEMOCTh
£ =168, TaHreHc yriia IUBIEKTPUIECKUX IOTEPL tgs, =1-107°, TeMIepaTypHBbIi

koadummenT o = 0,02« .
[Tpu T=20°C pys pyTuia AUAJIEKTpUYECKask MPOHUIIAEMOCTh & =168, TaHTeHC
yIia JU2JIEKTPHYECKUuX IoTeph tgd, =1-10° TemmnepaTypHblid KkoddpuuueHT

a =0,02x™.

BapuanT 3ananust pacyeTHo-Tpadudeckoil paboThl BRIJACTCS MPENoaBaTeIeM
JTUCUUIUIMHBI MHAUBUYAIBHO KAKJIOMY CTY/ICHTY.

JJis BBIMOTHEHUS pacyeTHO-TpaduIecKoil paboThI CTYIEHTY CIIEyeT U3yYUTh
TEOPETHUYECKUI MaTeprall 0 PEKOMEHyeMOM JTuTepaType.

be3 BeimonmHeHus: pacueTHo-Tpaduueckoi paboThl CTYICHT K 3a4€Ty HE JIOMycC-
KaeTcs.

2) [Ipumep nepeyHst BOIPOCOB AJisl YCTHOTO ONPOCca CTYAEHTOB JUIsl TEKYIIETr0 KOH-
TPOJIs 3HAHUM, 00yJarOIUXCsl:

ITo pazpeny 1. Kinaccuukanus 371eKTpOTEXHUYECKUX MAaTEPUAIIOB
Tema 2. Bausiaue TeMiiepatypbl, YMCTOTHI, TUIACTUYECKON feopMaIiny Ha yIeIbHOE
AIEKTPUYECKOE CONPOTHUBIIEHUE METAIUIOB. SIBIIEHHS CBEPXIPOBOAUMOCTH M KPHO-
IIPOBOJAUMOCTH.
[IpakTueckoe 3ansatue Ne 1.
[TocnenoBarenpbHOE U MAapaLIEIBbHOE COSAUHEHUE pe3ucTopoB. [Ipupona snexrpuue-
CKOI'O U yIEJIBHOTO CONPOTUBIICHUMN.

[lepeueHb BOMPOCOB 1Sl YCTHOTO OMpoca

1. Hanmmure gopmyiny st onpeseneHus: o0mero ConpoTUBIEHUS ISl TTOCIeI0Ba-
TEJILHOTO COEIMHEHUS] TPOBOJIHUKOB.

2. Hanumwure dopmynny st onpeneseHus: 00IIero COnpoOTUBICHUS ISl TTapalijiesib-
HOT'O COEMHEHHS IPOBOIHUKOB.

3. Hanmmmre dhopmyny aist onpeaesieHust oOLIero HapsHKEeHUs IS OCTe10BaTe N b-
HOT'O COEIMHEHMUS TTPOBOIHUKOB.

4. Hanumure GopMyity JUisl onpeeseHrs] O0IIero HanpssKeHUs I MapaijieIbHOTO
COEIMHEHUS MPOBOIHUKOB.

5. Hanummre gopmyny fuist onpeeneHus o01e Cuiibl TokKa Jijisl TOC/IeI0BaTeIbHO-
ro COCJIMHEHUS TPOBOIHUKOB.

6. Hanumure dopmyity 1uist onpeaesieHus: o0Ie Cuitbl TOKa JJIs apajuieIbHOTO CO-
€UHEHUS POBOTHUKOB.

3) [Ipumep TUIMOBBIX 3a7a4 JIsl TEKYIIETO KOHTPOJIS 3HaHUN, 0OyJaronuxcs (pere-
Hue 3aaa4 Ha [IK B pexxume orpaHuyeHust BpeMEHU):
Ilo pa3neiy 3. DNEKTPOU30ISIIUOHHBIE MATEPUATIBI
Teme 1. OcHOBHBIE MTapaMeTPbl AUIIEKTPUUECKUX MaTEPUATIOB
[Ipaktuueckoe 3anstue Ne 5. Onpezenenne 00BEMHOTO, YASIHHOTO COMPOTUBICHUS
TBEPABIX IECKTPOU3OJIALMOHHBIX MATEPUATIOB.
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3apaua 1. TokoBeaymye miacTUHBI OTACNIEHBI APYT OT Apyra U30JsTOpoM U3 dap-
dopa B Buze KyOa BeicoToM h=10 MM U ¢ mmpuHoi Kaxaou rpanu a=10 mm. K
IIacTUHaM npuioxkeHo Hanpsbkenne U (B) u Mo moBepXHOCTH M30JIATOpa OT OJHOM
IJIACTUHBI K JPYroi MpoTeKaeT TOK, BenuunHa Toka 1=0,4 MxA. Kakoe HanpspkeHue
MPWIOKEHO K MulactTuHaM? BennuuHa yJaeiabHOr0 MOBEPXHOCTHOTO COMPOTUBIICHUS
dapdopa: ps= 101° Om.

HepequL BOIIPOCOB, BLIHOCUMbIX HA MPOMEKYTOUYHYIO aTTECTAIUIO (3aqu):

1. Kak xnaccupuuupyroT 31eKTpOTEXHUYECKUE MaTepUaIbl?

2. KakoBa CyIIHOCTB SIBIIEHUSI CBEPXIIPOBOJUMOCTHU U MEPCIEKTUBBI €70 UCTIOb-
30BaHMS?

3. KakoB ¢u3nueckuii cMbICI TeMIlepaTypHOro kodd@uimenta cConpoTHBICHUS
PUMEHUTENBHO K MeTaJIIIaM?

4. Kak BaustoT mactuyeckas nedopmains U HalM4ue NpuMecei Ha 3JeKTpude-
CKYI0 MPOBOJIMMOCTb METAJIOB?

S. [lepeuncnure TpeOOBaHUS, NPEABIBISIEMbIE K IPOBOIHUKOBBIM MaTepUalaM C
MaJIbIM YJI€IbHBIM COITPOTHUBICHUEM.

6. KakoBbl OCHOBHBIE 3JEKTpO(U3NUECKHE CBOMCTBA MEIU U €€ CIUIaBOB, MPO-
BOJIHMKOBOI'O aJTFOMUHUS?

7. KakoBa TeXHOJIOTHs M3TOTOBICHUS IIEKTPOYTOIBHBIX U3ACTHIA?

8. KakoBbl 00J1aCTH UCTIOJIB30BAHUS JIEKTPOYTOJIbHBIX U3ACIIHI?

Q. KakoBbI CBOMCTBA METAITIOKEPAMUYECKUX KOHTAKTHBIX MAaTEPHAIIOB?

10. Kakumu XapakTepHBIMH CBOWCTBaMH OOJIaJarOT W KaK WCITOJIB3YIOTCS METall-
JIBI C BBICOKUM YIEITBHBIM JJICKTPUYECKUM COMIPOTHBICHUEM ?

11.  Yto moHMMAaETCs MOJi COBMECTUMOCTBIO DJIEKTPOTEXHUUECKUX MaTEepUaIoB?
12. Kak mompasnenstorcs d3JIEKTPOTEXHUUYECKHE MaTepHalibl 10 ITOBEICHUIO B
AIEKTPUYECKOM MoJie?

13. HazoBute OCHOBHBIEC BU/IbI TPOBOJHUKOB IJIEKTPUUECKOTO TOKA?

14.  JlaifTe ompeaelieHHUEe, YTO TaKOE TEMIEPATYPHBIA KOIPPUIIMEHT COMPOTUBIIEC-
HUs?

15.  OObsicHUTE, MOYEeMy TeMIEpPaTyPHBIN KOADOUIIMEHT CONTPOTUBIICHHS B METAJI-
JlaX UMEET MOJIOKUTEIbHBIC 3HAUCHHUS ?

16. Tlouyemy MeTalTMYECKHE CIUIABBI THUITA TBEPABIX PACTBOPOB OOIANAIOT OoJiee
BBICOKMM YICIBHBIM COTPOTUBJICHUEM, Y€M YHCTBIE KOMITOHEHTBI, 00pa3yroine
CILIaBbI?

17.  Kakue npu3HaKu JiexaT B OCHOBE KJIACCHU(PUKALIMKU TPOBOJHUKOBBIX MaTepUa-
70B?

18.  Kakue npeumyIiecTBa, Kak MPOBOJHUKOBBIM MaTeprajl, UMEET aTlOMUHHHA IT0
CPaBHEHHUIO C ME/IbIO?

19.  Kakue cBOWCTBa, KPOME AJIEKTPUUECKUX, BAXKHBI JUISI TPOBOJHUKOBBIX MaTe-
puanon?

20.  Kaxkue mMarepuaibl UCTIOJIB3YIOTCS JJISI U3TOTOBJICHUS PE3UCTOPOB?

21. Yro Takoe «repMomapay, JJIA YEro OHa UCMOib3yeTcsi? HazoBure mpumeps
TepMornap?

22. Ot 4ero 3aBUCAT U KaK OMNPEICISIOTCS OOBEMHBIMN M TMMOBEPXHOCTHBIA TOKU
YTEUKH Yepe3 U30JIAIMOHHBIN MaTeprat?

19



23. KaxoBa ¢usunueckasi CylHOCTb SIBJICHUS MOJSPU3AIUN U30JISIIIMOHHOIO MaTe-
puana, Kakue BUJIbI oJisipu3zanuu Bam nzBecTHb1?

24.  Kaxoll BeIMYMHON OIIEHUBAIOT CIIOCOOHOCTH JUANEKTPHUKA MOJISIPU30BATHCS B
AIEKTPUYECKOM I0JIe?

25.  KakoBa ¢usnueckas CyImHOCTb AUDIIEKTPUUECKUX MOTEPh B TUAICKTPUKE MPU
JIEUCTBUU HA HETO MEPEMEHHOTO AJIEKTPUUECKOTO MOJIs?

26.  Kakoe CBOMCTBO AM3JCKTPHUKA OIICHUBAIOT TAHT€HCOM yTia AUAJIEKTPUUIECKUX
NOTEPb U OT YEro 3aBUCUT €r0 BeJIMYMHA?

27. Kak u3MepsioT AMAICKTPUUECKYIO MPOHUIIAEMOCTh JMAJICKTPUKA U TaHTEHC
yria AU3JIEKTPUYECKHUX MTOTEPh B HEM?

28.  Kakue paxTophl U KaK BIUSIOT HA JUDJIEKTPUUECKHUE MOTEPU B U3OJISIUOHHOM
Martepuaie?

29. TloscHUTE MOHATHE «AJEKTPUUECKAs MPOYHOCTh M3OJSIIMOHHOTO MaTepHUanay,
KaK ONpeNeNsaeTcs 3JEKTpUUecKas IPOYHOCTh ra3000pa3HbIX, KUAKUX U TBEPABIX
JTIUDJICKTPUKOB?

30. TloscHuTe sIBIEHHE NEKTPONPOBOJIHOCTH ra3000pa3HOro AUAJIEKTPUKA.

31. KakoBa 3aBUCHUMOCTb TOKa OT HaIPSKEHUS, MPUIOKEHHOTO K BJIEKTPOJIaM,
IIOMEIIEHHBIM B Fa30BYIO cpeny?

32.  Yro Takoe «yaapHas HOHU3AIU) raza?

33.  Kak 3aBucuT HampspkeHHe mpoOosi Ta30BOr0  MPOMEXKYTKa OT  JAaBJICHUS
raza M pacCTOSHUS MEX]y dJIEKTpOoAaMu?

34.  UYto Takoe «KOPOHHBIN pa3psii» B ra3e, KaKOBBI YCIOBHSI €T0 00pa3oBaHus?

35. KakoBbl 007aCTH MCHOJIB30BaHUS TICIONIETO, KOPOHHOTO U JYTOBOTO paspsi-
JIOB B rase?

36. KakoB mexaHu3M mpoOos KHUAKUX TUIIEKTPUKOB, OT KakuX (PakTOpoB 3aBU-
CHUT UX AJIEKTpUYECKasi IPOYHOCThH?

37.  KakoBbl MEXaHU3MBbI TEIIOBOTO, JIEKTPUUECKOr0, HOHU3ALIMOHHOTO MPo0os 1
MEPEKPBITUS TBEPBIX JUIICKTPUKOB, KAKU€ (PAKTOPHI BIUSIOT HA ATH MPOIECCHI?

38.  KaxoBbl Mephl npeoTBpaIlieHus Mpo0osi U MEPEKPHITHS TBEPBIX JUIICKTPH-
KOB?

39. Kak onpenensitor TBEPAOCTh HEMIACTHYHBIX, XPYNKUX U TUIEHOYHBIX MaTEPH-
ajnoB?

40. Kakum MeToAaMm HCTBITAaHUHN MOABEPTaloT TBEPABIC U3OJIAIMOHHBIE MaTepHa-
JIBI 71 OTIPEACTICHUSI MX MEXaHMUECKUX M TEIUIOBBIX XapaKTePUCTHK?

41.  KakoBbI METOIbI OINpEAENCHHUS BSA3KOCTH JKUIKUX HW3OJSIIIMOHHBIX MaTepHa-
J0B?

42.  Kak BAMSIOT KCIITyaTallMOHHbIE (DaKTOPHI HAa KaueCTBa M30JSIIMOHHBIX MaTe-
pUaoB?

43.  KakoBbI METOJIbI OYUCTKH U pPEeTeHEPAIINU U30JSIIIHOHHBIX KHUIKOCTEH U KaKoe
000pyI0BaHUE JIJISl 3TOTO UCTIOIB3YeTCs ?

44.  Kakue TpeOOBaHUS MPEIBABISIOT K U30JSIIMOHHBIM MaTepuaiam?

45.  Kakwue razoo0OpasHble U KUAKUE AUDIEKTPUKH BaM M3BECTHBI U KaKOBBI HX
OCHOBHBIE KauecTBa?

46.  UYrto Takoe moysipu3aIus AUJIEKTpUKa?

47.  Ha3zoBuTe OCHOBHBIE BUJIbl JUAIEKTPUUECKUX MOTEPH?

48.  Kaxkue Buabl Ipo0Ost MOTYT OBITh B AUDJIEKTPUKAX?
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49.  Ilo kakuM Mpu3HAKaM MOTYT OBbITh KJACCU(DUIIMPOBAHBI AUDJIEKTPUUYECKHUE Ma-
TepUaIbI?

50.  Kak knaccudunupyrorcs BeiiecTBa o MarHUTHbIM CBOWCTBaM?

51. Kakue marepuaiibl Ha3bIBaloTCs heppuTaMu?

52.  Jlns Kakux 1esied MPUMEHSIOTCS MarHUTHbIE MaTepuaibl C MPSMOYTOJIbHOU
netieu rucrepesuca’?

53. HazoBute BaxkHEWINE XapaKTEPUCTUKH MAarHUTOMSTKHX W MarHUTOTBEPIBIX
MaTepuanoB?

54.  Kakas paznuna Mexay peppoMaraeTukamu u heppruMarHeTuKamu?

55.  HazoBuTte BUAbl MArHUTHON MPOHUIIAEMOCTH PA3JIMYHBIX MATHUTHBIX MAaTEPH-
ajnoB?

56.  Urto HazbIBaeTcs, TeMmeparypoi Kiopu u kak oHa onpezensercs’?

57.  HazoBute mapameTpsl MeTIH rucTepesnuca GeppoMarHeTuKoB?

58.  Kakue mapameTpbl XapaKTepu3ylOT 4aCTOTHbIE CBOMCTBA (PeppuUTOB?

59.  HazoBwute Bujbl MOTEPh B MATHUTHBIX MaTepuaiax?

60. aiiTe onpejeneHre Ha4aIbHOW U OCHOBHOM KPUBOM HaMarHMUMBaHUs?

61. HazoBute oOpaTuMble U HEOOpaTHMbIEC MPOIECCHl HAMarHUYMBaHUS (eppo-
MarHeTUKoB?

62. HasoBuTe oCHOBHBIC MpPU3HAKU, XapaKTepusylomme Geppo- u GeppuMarHuT-
HbIC MaTEpUaIbI?

63.  Uto Ha3bIBaeTCs, MArHUTHLIMH JIOMEHAMH M KaKHe UX OCHOBHEIC CBOMCTBA?

6.2. Onucanue noka3arteje u KPUTEPHUEB KOHTPOJIA YCIIEBAEMOCTH

J1Jis OLIEHKH 3HAHUMN, YMEHUH, HABBIKOB U (POPMUPOBAHUS KOMIIETCHIIUU IO JIUC-
HUITUHE «JIEKTPOU30JIALIMOHHBIE, IPOBOAHUKOBBIE 1 MAarHUTHBIE MaTE€pUabD»y MpPH-
MEHSIETCA TPAAUIMOHHAN CUCTEMA KOHTPOJISL ¥ OLIEHKHU YCIIEBAEMOCTH CTYJICHTOB.

Kpurepuu o1ieHKH 3HaHHMI YCTaHaBIUBAIOTCS B COOTBETCTBUU C TPEOOBAHUSIMU
K TpoecCHOHaIbHON MOATOTOBKE, MCXOAS M3 JEHCTBYIOIMUX YYEOHBIX TIJIAHOB U
MpOTrpaMM C YYETOM XapakTepa KOHKPETHOM AMCIUILUIMHBI, a TakKe Oyaylien mpak-
TUYECKOU AEATEIIbHOCTH BBITYCKHUKA. KpuTepun BBICTaBICHUS «3a4€Ta» MO CUCTE-
ME: «3a4eT», «He3aueT» MPeACTaBICHbI B Ta0IUIIE 7.

Tabnuua 7

Kpurepuu oneHuBaHus pe3yJibTaTOB 00y4eHUA

Ouenka Kpurepum oueHnBaHus

«3ayeT» | OLIEHKA «3a4eT» BBICTABISECTCA CTYICHTY, €CIHM CTYIEHT 00JIaAaeT Tiy0oKUMH U
MPOYHBIMU 3HAHUSMU MPOrPaMMHOrO MarepHaia; IpH OTBETE JEMOHCTPHPOBAI
HCYEPIBIBAOIIIEE, TIOCIEA0BATENBHOE U JIOTHYECKU CTPOMHOE M3JI0KEHUE MaTepH-
aja; JIOMyIIeHo ObUTO He 60s1ee OTHOM OMMOKHN B COIEPKAHUH 3a/IaHUSI, a TAK)KE HE
Oosiee OHON HETOYHOCTH MPU apryMEHTAIlMN CBOEW MO3MIIMU, HETIOJIHBIE UJIH He-
TOYHBIE OTBETHl Ha JOMNOJHUTENLHO 3aJaHHbIE BOMPOCHI; BBIOJHUI PACUETHO-
rpadudeckyro paboTy; UCHOIB30BaJ IPUMEPHI U3 JOMOJHUTEIBHOMN IUTEpaTypsl U
MIPAKTUKU; C/Ieall BBIBOJI MO M3JaraéMoMy MaTepuaiy; 3HaeT aBTOPOB — HCCIIEO0-
Bateneil (y4eHbIX) MO JaHHOW MpoOiieMe; BBIMOJHUI BCE TECThl Ha Iuiatdopme
Online Test Pad ¢ pesynpraTtom 601ee 50% 1o kaxxaomy pasaeny

Komnerennum, 3aKperiéHHbIE 32 JUCUMILIMHON, ¢()OPMHUPOBAHBI.

21



«He3a4eT» | OIICHKA «He3a4eT» BBICTABISETCS CTYIEHTY, €CIU CTYIACHT HE 3HACT 3HAYUTEIb-
HYI0 YacTh NPOTPAMMHOTO Marepuaia; JONYCKaeT CYIIECTBEHHBIC OIINOKU B
MPOLIECCE M3JIOKCHHUSI; HE YMEET BBIICIUTh TJIABHOE U CAENATh BBIBOM; MPUBOJIUT
OIIMOOYHBIC OTPEIEIICHUS, TIOJTHOE HE3HAHUE JINTEPATYPhl M1 HCTOYHUKOB 110 TEME
BOINPOCA, OTCYTCTBHE OTBETOB HAa JIOTIOJHUTENIBHO 3aJaHHBIE BOIPOCHI, HE CMOT
YCHENTHO BBITOJHUTH TecThl Ha Tuiargopme Online Test Pad mo uzydeHHBIM pa3s-
JieNiaM TUCIHUTLTUHBL.

KomnereHnmuu, 3akperi€HHbIC 3a JUCIUTUIMHON, He C()OPMUPOBAHBI

7. YueOHO-MeTOAMYECKOE U MH(OPMAIIUOHHOE oOecrieueHne yueOHoil
TUCUHMILTHHBI

7.1 OcHOBHAas1 JIUTEpPATypa

1. DnektpoTexHUUeckoe MaTepuaoBeneHue: Yuebnuk, banskosa T. U., [aiigap C.
M., Iluxkuna A. M., Tomyb6es W. I'.; Kapemuna M. IO. Mocksa, 2023
http://elib.timacad.ru/dl/full/s27092023Balkova.pdf/info.

2. Bacmmenko, A. A. MarepuanoBeneHue. IICKTPOTCXHUYSCKUE MaTCPUATIBI :
yuebHoe nocodue / A. A. Bacunenko. — Kpacnosipck : Kpac'AY, 2018. — 151 c.

— Texcr : anexTpoHHBIN // JIaHb : 37eKTpOHHO-OMOMMOoTeuHas cuctema. — URL:
https://e.lanbook.com/book/130061. — Pexum gocTyma: i aBTOPH3.
II0JIb30BAaTEIIECH.

3. Kymun, B.JI. Dnekrporexunueckue marepuaisl [TekcT]: yueOHoe mocodue, mosu
pen. H.E. Kabnuna. — M. : ®I'bHY "Pocundopmarporex"”, 2017. - 180 c. - bub-
auorp.: ¢. 176. - 111 2x3. - ISBN 978-5-7367-12 53-3.

7.2 JlonoiHUTEIbHAS JIUTEpaTypa

1. DACKTPOTEXHWYECKOE ¥ KOHCTPYKIIMOHHOE MAaTEepUaJIOBEACHHE: YYCOHWK,
Uepenaxun A. A.; bambkoBa T. U.; Cmonbkun A. A., Pocro-Ha-/{ony: OOO
«DeHnkcy, 2017 http://elib.timacad.ru/dl/full/s21022022-
19.07cherepahin.pdf/info.

2. Kamuanuesa, O. A. DneKTpoTeXHUYECKHE MaTepualsl : yaeoHoe mocodue / O. A.
KanuunueBa. — Apxanrensck : CAOY, 2018. — 151 c¢. — ISBN 978-5-261-
01310-5. — Tekcr : anekTpoHHbIH // JIaHb : AEKTPOHHO-OMOIMOTEYHAs CUCTEMA.
— URL.: https://e.lanbook.com/book/161807. — Pexxum ngoctyma: jisi aBTOPH3.
II0JIb30BATEIIEH.

3. ApszamacoB b.H. Marepuanosenenue [Tekct]: yaueonuk / b. H. Apzamacos, B. H.
Makaposa, I'. I'. Myxun [u ap.]. - 7-e usn., crep. - M. : U3n-so MI'TY um.
H.D.baymana, 2005. - 648 c. - bu6auorp.: c. 630-631. - ISBN 5-7038-1860-5.

4. bonuer, B. B. Dnekrporexnuueckue marepuaibl : ydebHoe mocobue / B. B.
bonner, M. 1O. bysynoBa. — Hpkyrck : Hpkyrckmit 'AY, 2019. — 97 ¢. —

TekcT : anexkTpoHHBIN // JlaHb : 37MeKTpOoHHO-OMOIMoTeyHast cucrema. — URL:
https://e.lanbook.com/book/133397. — Pexxum Jnoctyma: st aBTOPUS3.
MOJIb30BATEIIEH.

5. Bacwubes, C. W. DnekTpoTexHMUECKHE MaTEepUaIbl : METOJIMYECKHUE yKa3aHUs /
C. U. BacunbeB. — Camapa : CamI'AY, 2021. — 59 c. — TekcT : 2IeKTpOHHBIH //
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http://elib.timacad.ru/dl/full/s21022022-19.07cherepahin.pdf/info

Jlanb ; 3JIEKTPOHHO-OMOIMOTEeUHAs cucrema. — URL:
https://e.lanbook.com/book/222230. — Pexum jgoctyma: [jIsi  aBTOPH3.
T10JIb30BATEIICH.

6. BopoObeB, B. A. Dkcmryaranmuss ¥ peMOHT 3JEKTPOOOOPYAOBAHUS U CPEJCTB
aBTOMATHU3AIlMH ;| yYCOHUK W MPAKTHKyM I CPeaHEro NpodeCCHOHAIBHOTO
obpazoBanus / B. A. BopooseB. — 3-¢ u3a., ucnp. u jgomn. — M.: M3gaTenscTBo
FOpaiit, 2020. — 398 c. — (Ilpodeccunonansaoe odbpazoBanue). — ISBN 978-5-534-
13776-7. — Tekct: anexTponnsii//Ob6pa3zoBarensHas miatopma Opaitt [caitT]. —
URL.: https://urait.ru/bcode/466876.

7.3 HopmaTHBHBIE IPABOBbIEC AKThbI

1. TOCT 2.755-87 ECKJI. O6o3HaueHust yCcioBHbIE rpaduueckue B 3JIEKTpUUE-
CKHX cXeMmaX. Y CTpOWCTBa KOMMYTAIIMOHHBIE M KOHTAKTHBIE COCTUHEHUS.

2. TOCT 2.709-89 ECK]I. O603Ha4yeHusI yCIOBHBIE POBOJIOB U KOHTAKTHBIX CO-
CAMHEHUN DIIEKTPUUYECKUX 3JIEMEHTOB, OOOpYJOBAaHHMS M YYacTKOB ILIETEi B
ANEKTPUUECKUX CHCTEMAX.

3. TlpaBuia ycTpoiicTBa 3JIEKTpOyCcTaHOBOK [TekcT]: Bce NEWCTBYIOIIME pa3ielibl
[1YD2-6 u I1YD-7. 6-e u3x. u 7-¢ uzn.—HoBocubupck: Hopmaruka, 2019.— 462 c.

7.4 Metoanyeckue yKa3aHusl, peKOMEHIAMU U IPyTrue MaTepuabl K
3aHATHAM

dopmamu opraHU3aIi yaeOHOTO TpoIecca Mo AUCIUIIIHHE « DIEKTPOU30IsI-
ITMOHHBIC, POBOTHUKOBBIC M MAarHUTHBIC MaTEPHAIIBI SIBJISIOTCS JICKITUH, TTPAKTHIC-
CKHE 3aHATHS, KOHCYJIbTAIIUH, CAMOCTOsTEIbHAs paboTa cTyAeHTOB. JIekmuu mpoBo-
TATCS Ha MOTOKE, MPAaKTUYECKUE 3aHATHS B Tpynmnax. [lo Kypcy mpeaycMoTpeHo BbI-
MOJIHEHHUE PACYETHO-TPAPUIECKON padOTHI.

Ha nexumsx umznaraercst TEOpETUYECKUM MaTepuall U MPAKTUUYECKUE 3aHSATHUS
MIPOBOJISATCS JIs 3aKPETITICHUSI TCOPETUUECKUX 3HAHUM.

8. [lepeyeHb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHKANIMOHHOM CeTH
«AHTEpHET», HEOOXOAUMBIX JIJI1 OCBOCHUS TUCHMILIMHBI

B ydueOHOM mpoliecce peKOMEHIyeTCs UCII0NIb30BaTh CIAEAYIOLIEe IPOrpaMMHOE
obecneuenue: Microsoft Office (Word, Exele), Komnac, AUTOCAD, HHurepHer,
ANIEKTPOHHBIE  PECypChl  TEXHUYECKUX  OUOIMOTEK, OJIEKTPOHHBIA  y4yeOHO-
meroanueckuii nopran PTAY-MCXA wum. K.A. TumupsazeBa, miatdhopmy
«Onlinetestpad.comy.

DJIEeKTPOHHBIE pecypchl B ceTu UHTepHeT

1. http://electrolibrary.by.ru — HMHTepHeT-Mara3uH 3JeKTPOTEXHHUSCKON KHUTH
(OTKpBITBINA JOCTYII);

2. http://www.remhouse.spb.ru/gost00 — ITY3, Cuull’si, TOCT sl  (OTKpBITHIH
JOCTYM);
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3. www.electro—-mpo.ru — DnekrporexHuueckas npoaykius MITO «3nekTpoMoH-
TaXX» (OTKPBITBIN JOCTYII);

4. www.iek.ru — 3nekrporexaudeckas npoaykius OO0 «HHTepaIeKTpoKoM-
IJIEKT» (OTKPBITHIM T0CTYI);

5. http://www.kodges.ru/ (TeKCTbl KHHUT 10 3JCKTPOTEXHHUYECKUM TUCIUILIHHAM,
B OCHOBHOM, B ¢opmare. pdf mamsa OecruiaTHOro mepexaynBaHusi) (OTKPBITBIN
JOCTYM);

6. http://www.electrolibrary.info (s1ekTpoHHas 3IEKTpOTEXHUYECKass OHMOIHOTE-
Ka) (OTKPBITHIN A0CTYII);

7. ®enepanpubiii opTan «Poccuiickoe oOpazoBanue» http://www.edu.ru/ (ot-
KPBITBIA JOCTYII);

8. denepanpHoe xpanwiuiie «EquHas xoymeknus 1u@poBBIX 00pa30BaTEIBHBIX
pecypcoBy http://school-collection.edu.ru/ (OTKpBITBIH JOCTYTI).

9. https://psytests.org/ig/shtur/shturA-run.html

10. https://portal.timacad.ru

11. https://onlinetestpad.com/vmptgicdboani

12.  https://www.mentimeter.com/

9. Hepeqenb IporpaMmMHoOro o0ecrneueHus " l/IH(l)OpMaIII/IOHHl)IX CIIPpaBOYHBIX

CHUCTEM
Tabmauia 8
Ilepeyenb NporpaMMHOro odecneyeHus
Ne HaumenoBanue HaumeHoBaHue Tun ABtop | I'ox pa3pa-
n/m| pasgena yueOHOM NPOrpamMMsbl NPOrpamMmmbl 00TKH
AUCHUTLTHHBI
(MmonxyJis)

1. |Pa3zaen 1 Microsoft Word | Odopmurensckas Microsoft 2016
«Knaccuduxarmst Microsoft Excel Pacuernas, Microsoft 2016
AIEKTPOTEXHUYECKHUX CocraBnenue TaOIHIl U Tua-

MaTepUajIoBy rpamMmm
AutoCad Cucrema aBTomMaTu3upoBan- | Autodesc 2020
HOTO MPOEKTUPOBAHUS
(CAIIP)
Power Point [Mpe3enTarus Microsoft 2016
Mentimeter https://www.mentimeter.com/ 2014
KOMITBIOTEpHAsI IporpamMma
(mpusnoxxeHue) st o0paTHOM
CBSI3H B PEXKHME PEATbLHOTO
BPEMCHH
Paznen 2 Microsoft Word  |OdopmuTtennckas Microsoft 2016
2. | «[IpoBogHUKOBBIE Microsoft Excel Pacuernas, Microsoft 2016
MaTepuab» CocraBnenue TabauI U JHa-
rpaMMm
AutoCad Cucrema aBToMatu3upoBan- | Autodesc 2020
HOTO IMPOCKTUPOBAHUS
(CAIIP)
Power Point [TpesenTarust Microsoft 2016
Mentimeter https://www.mentimeter.com/ 2014
KOMITBIOTEPHASI IPOorpamMma

24



http://www.electro–mpo.ru/
http://www.iek.ru/
http://www.kodges.ru/
http://www.kodges.ru/
http://www.edu.ru/
http://school-collection.edu.ru/
https://psytests.org/iq/shtur/shturA-run.html
https://portal.timacad.ru/
https://onlinetestpad.com/vmptgicdboani
https://www.mentimeter.com/
https://www.mentimeter.com/
https://www.mentimeter.com/

(mpuitoxxeHue) A 0OpaTHOM
CBSI3U B PEXKHMME PEabHOTO
BpPEMEHU

Microsoft Word
Microsoft Excel

Paznen 3
3. | «DAEeKTPOU3OISIIIMOHH
bIe MaTePHAIIBD»

AutoCad

Power Point
Mentimeter

2016
2016

Microsoft
Microsoft

Odopmutennckas
PacueTHas,

CocraBieHue Ta0JIuUI U JHa-
rpaMm

CucreMa aBTOMaTU3HPOBAH-
HOTO MPOCKTUPOBAHUS
(CAIIP)

Autodesc 2020

2016
2014

[Tpe3enTarus Microsoft
https://www.mentimeter.com/
KOMITBIOTEPHAS ITPOTrpamMma
(mpusnioxxeHue) i1t o0paTHOM
CBSI3U B PEXKHME PEATBHOTO

BpEMEHU

10. Onucanue MaTepuaJIbLHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOI 1JIs
OCyILIeCTBJICHHSI 00Pa30BaTEIbLHOI0 MPOLECCa MO AUCHHUILIHHE

Tabmuma 9

CBenenus 00 00eCrie4eHHOCTH CNIENNATM3MPOBAHHBIMY ayAUTOPUSIMH,
Ka0OMHeTaMM, JA00PaATOPUAMH

HauMeHoBaHue CIIENUAIBHBIX OMe-
INEHNH ¥ MOMeIleHH i 1JIl CAMOCTO-
TeJbHOH padoThl (Ne yueOHOro Kopmyca,
Ne aynuropun)

OCHAIIIEHHOCTH CHENHAJBHBIX IOMEIIeHUH U 110~
MellleHNH JI CAMOCTOSITeIbHOMH PadoThI

1

2

Kopmyc Ne 24, aynutopus Ne 306

KomMmnberotepHslii ki1acc Ta 2:
KOMITBIOTEpOB —26 1IT., mpoekTopACerH6517ST —
| mT., ”HTEpaKTUBHAsA JOCKa — | MIT.

Kopmyc Ne 24, ayautopust Ne 311

JlabopaTopust «NEKTPOTEXHUUECKUE MATEPHAIIBI.
Komnerorep — 1 mr.;
napt — 11 wr. ;
CTOJI IpernoiaBaTens — 1 mr.

[lenTpanbpHas Hay4yHas OMONIMOTEKAa UMEHU
H.N. Xenesnoa PI'AY-MCXA wumeHu
K.A. TumupszeBa, Bxiwoyaromas 9 du-
TaJbHBIX 3aJI0B (B TOM 4YHCIE 5 KOMITBIOTE-
PU3HPOBAHHBIX),  OPraHWU30BaHHBIX  TIO
MPUHIIMITY OTKPBITOTO JOCTyNa U OCHa-
meHHbIX Wi-Fi, IHTepHeT — 10ocTymnoM.

Wi-Fi, UnTepreT-noctyn

O6mexutust Ne 4, No 5 u Ne 11. KomHaTs!

JJIA CaMOIIOAT'OTOBKH.

Paboune MecTa ¢ MUCEMEHHBIM CTOJIOM U CTyJIOM

11. Meroauyeckue peKOMeHIAIUMN 00Y4AIOIIUMCS 10 OCBOCHHUIO THCUHUILIMHBI
Jucriumiraa « 9JIeKTPOU30JISIMOHHBIE, MPOBOJHUKOBBIE 1 MAarHUTHBIC MaTEpH-
aJIbD) CTOUT B PNy IUCIUILIMH, TIPU3BAHHBIX HETOCPEICTBEHHO (HOPMHUPOBATH KOM-
neTeHIu Oyayux 0akanaBpoB. [Ipy mocTpoeHUH CTPYKTYPhI JAaHHOW TUCITUTIIIUHBI
Y HaINlOJIHEHUU €€ COJepKaHueM HeO0OXOJIUMO YUYUTHIBATh OOIIMPHOCTH U MOCTOSH-
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HOE OOHOBJICHHE HOMEHKJIATYPbI JIEKTPOTEXHUUECKUX MaTepHalioB, MHOTOOOpasue
UX MapaMeTpoB, 3aBUCIIINX OT BO3JEHCTBUS OKpPYKAIOUIEH Cpelibl 1 KOHCTPYKTHUBHO-
TEXHOJIOTUYECKHUX YCI0BUM paboThl. Kpome Toro, He0OX0IUMOCTh aKTUBHOM PabOTHI
CO CIPABOYHOM JIUTEPaTypoOil TpeOyeT OT CTYIEHTOB 3HAYMTENIbHBIX BPEMEHHBIX 3a-
Tpar.

N3 3TOro MOXXHO clienaTh BBIBOJ, YTO MPOIECC OOYYEHHUS B paMKax JaHHOM
JTUCHUIUIMHBL TPEOyeT TaKOW €ro OpraHu3aluu, MpU KOTOPOU CTYJIEHTHI JOJIKHBI
BKJIIOYATHCSI B aKTUBHYIO JEATEIIBHOCTh, HAMPABICHHYIO HE TOJIHKO Ha YCBOCHHE
3HAHWM, yMEHUH, HABHIKOB U CIIOCOOOB MBITIUICHHSI, HO U Ha BBIPAOOTKY OIpe/eIcH-
HBIX KOMIETEHIIUA. DTO O3HAYAET, YTO METOJUKA JUCIUIUIMHBI « DIEKTPOU3OISAIH-
OHHBIE, TPOBOJIHUKOBBIE U MAarHUTHBIE MaTepUaJIbl» C HEOOXOJIUMOCTHIO MPEIoa-
raeT MUPOKOE MCTIOIB30BaHNE YUEOHBIX 3a7a4 B TPOIECCE U3YyUCHHUS IICKTPOTEXHHU-
YECKUX MATEPUAJIOB U UX CBOMCTB. [lomydeHHbIE 3HAHUS HEOOXOIUMBI CTYICHTY IS
yCHENIHON paboThl Ha MPOU3BOICTBE MO HAMPABIICHUIO MOTOTOBKH.

OOpazoBaTeNbHBIN MPOIECC MO JUCHUIIIMHE OpraHu30BaH B (opme yueOHBIX
3aHATHH (KOHTaKTHas padoTa (ayIMTOPHON U BHEAYAUTOPHOM) 00yUalomuxcs ¢ mpe-
MO/IaBaTEJIEM U CAMOCTOSITENIbHAS paboTa 00yUarOIIUXCs).

VYyeOHbIe 3aHATHUS MPEICTABICHBI CICAYIONIMMHU BUJAMU U MPOBEJCHUEM TEKY-
IIEro KOHTPOJISL yCIIEBAEMOCTH:

JIEKIUY (3aHSITHUS JIEKIIMOHHOTO TUA):

MPAKTUYECKUE 3aHATUS (3aHATUS CEMUHAPCKOTO THUIIA);

WHJVMBUAYaJIbHbIE  KOHCYJbTAallMM W HWHBIE  y4eOHbIE  3aHATHA,
npeaycMaTpUBAIOIIUE HHIMBUAYAIbHYIO paO0Ty NpernoaaBaTess ¢ 00yJarommumMcs;

caMoCTOATeNbHasg padoTa 00yJyarouuxcs;

3aHSTUS UHBIX BUJIOB U MPOBEICHUE TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH.

Metoauueckue peKoMeHIAMU JJisl YCIEITHOTO OCBOCHUSI CTYJIEHTOM JUCIIU-
IJIMHBI «JEKTPOU3OJISALIMOHHBIE, TPOBOAHUKOBBIE U MArHUTHBIE MaTEpHaNbD» CBO-
JATCS K CIEAYIOUIEMY:
1. AKTHBHO M3yYaTh TEOPETUUECKHUI MaTepHall, u3jiaraeMblii Ha aekyuax. Camo-
CTOSITEJIbHO TTPOU3BOAUTH PACUETHI C MCIIOJIH30BAHUEM DJICKTPOHHBIX TAOJIHII,
MaTEeMaTUYECKUX MaKeTOB M MOJEIHUpYyIoNuX mnporpamm. HMcrnonb3ys undop-
MallMOHHbIE TEXHOJOTHUH, 3HAKOMHUTHCS C HOBBIMU 3JIEKTPOTEXHUYECKUMU Ma-
TepuanamMu. OpraHu3oBaTh JIEKTPOHHOE XPAHWINIIE WH(POPMAIIMU MO CBOEH
CHEUATbHOCTH M 3aHOCUThH TyAa COOpaHHYI0 MH(MOPMALMIO U BBIOJIHEHHbIE
paboThI.
2. Ha mpakmuueckux 3zanamusax oOIyMaHHO BBHIMONHITH 3aaHUS, CAMOCTOS-
TEJILHO MTPOU3BOJIUTh PACUEThI, aHATTU3UPOBATH MOJYYECHHBIE PE3YJIbTATHI.
Camocmoamenvnaa padoma CTyJIEHTOB MPEIIONaraeT npopaboTKy JEKIIHMOH-
HOTO MaTepuaia, MOJAroTOBKY K Ja0OpaTOpHBIM paboTaM MO PEKOMEHI0BAHHOM JIH-
Teparype, U3y4eHue JOMOJHUTEIIbHON JIUTepaTyphl, JOMOJIHUTEIIBHOE KOHCIIEKTHUPO-
BaHNME HEKOTOPHIX Pa3/IeNIOB Kypca, MOATOTOBKY JIOKJIA0B M COOOIIEHUN HA CEKITUH
CTYJIEHYECKON Hay4yHOU KOH(EPEHIINH, BHITIOJIHEHUE JOMAIIHETO 3ajaHus (pacyer-
HO-TpaduIecKoi pabOThI).

PacuetHo-rpadmueckyto  pabOTy  BBINOJHATH  TOCIEAOBATENIBHO |
CUCTEMATUYECKH MO MEpEe M3YyYEeHUsI COOTBETCTBYIOILIETO MaTepualia JAUCIUILIUHBI.
[Ipy BO3HUKHOBEHUHU TPYAHOCTEH ClielyeT 00palaThCs K MpernogaBaTelo.

26



PerynspHo nocemars TeMaTUYECKUE BBICTABKH.
Buabi u gopmbl 0TpadOTKM NPONMYIEHHBIX 3aHATHH

CTyneHT, MpOMyCTUBIINN JIEKIIMOHHOE 3aHATHE, 003aH CaMOCTOSTEIBHO MPO-
paboTaTh MPOMYUICHHYIO TEMY U OTBETUTh B YCTHOU (opMe Ha BOIPOCHI, 3ajaBac-
MBI€ ITPENOAABATEIIEM 10 TEME JICKLIUU.

CryaeHT, NpOINyCTUBLIMI MPAaKTUYECKOE 3aHATHUE O0053aH CaMOCTOSATEIBHO
popadoTaTh MPOMYLIEHHYIO TEMY, PEIIUTh 33Ja4l U OTBETUTh B YCTHON (popMe Ha
BOITPOCHI, 33JaBAEMbIE MPEIIOJABATENEM IO TEME IPAKTUYECKOTO 3aHATHUS.

12. Meroanveckue peKOMeHAAalH NPENoJaBaTe/IsiM 110 OPraHu3anuu 00y4eHust
10 IMCUHUIINHE

dopmamH OpraHu3alMi yueOHOro Mpolecca Mo AUCHUILIMHE «DIEKTPOU30IIs-
LIMOHHBIE, IPOBOJAHUKOBBIE U MarHUTHBIE MaTE€pUalbD», COINIACHO CTPYKTYypeE, SBIIS-
IOTCSl JIEKLIUU, MPAKTUYECKUE 3aHATUS, KOHCYJbTAallMd M CaMOCTOsTENbHAs paboTta
CTYJEHTOB.

YreHue Jiekyuii OCylIECTBISETC B ayAUTOPUHU, 000PYJOBAaHHOMN anmaparypou
JUTsl KOMIIBIOTEPHOM Mpe3eHTaIUH.

Ha nexuusx mznaraercsi TEOpETUYECKH MaTepHall: TAeTCsl OLICHKA POJIA JIUC-
LIUIUIMHBL B y4eOHOM IIpOLIECcCe, pacCMaTpUBAIOTCS OCHOBHBIE MOHSATHUS U ONpeee-
HUSL.

Yrenue JIeKIUI 11e1eco00pa3Ho COMPOBOKIAATh AEMOHCTpALMEN MPE3EHTALINM,
BUJICOKJIUIIOB U T.I. JUIA 3TOro B JIEKUIMOHHOW ayJUTOPUH PEKOMEHIYETCS MMETh
IPOEKLMOHHOE 000pYyI0BaHUE, MHTEPAKTUBHYIO JAOCKY U T.N. IIpogomkurenbHOCTh
buIBEMOM peKOMEHIyeTCsl He Oosee 5-7 MUHYT.

Ha neknusx cienyer oOpaTuTh 0co00O€ BHUMAaHUE Ha OCHOBHBIE CBEJIEHUS O
($u3NYECKOI CYIIHOCTU SIBJICHUH, MPOUCXOJAMIMX B 3JIEKTPOTEXHUUECKUX MaTepHa-
Jax, UX MPUPOIY U CBOMCTBA, 0OJACTH NMPUMEHEHUS U TEXHUYECKHE TpeOOBaHMS K
IEKTPOTEXHUYECKUM MaTepuaiam.

Ilpakmuueckue 3anamus NPOBOIATCS B BUJAE PEUICHUS 3aJa4y: pacu€T U Io-
CTpoeHue TparKOB U 3aBUCUMOCTEN.

JIJisg ycrenmHoro ayAuTOpHOrO M CaMOCTOSITENIBHOTO M3Yy4YEHUS! TUCUUIUIMHBI Ha
MPAKTUYECKUX 3aHATHSAX Lenecoo0pa3Ho MH(OPMHUPOBATh CTYJEHTOB O HAJUYUU U
BO3MO>XHOCTH HCIIOJIb30BAHMSI PA3IMUHBIX OTpaciieBbIX 0a3 NaHHBIX, WH(DOPMALIMOH-
HO-CIIPaBOYHBIX M MOMCKOBBIX PECYPCOB MO IEKTPOOOOPYAOBAHHUIO.

Camocmosamenvnaa  paboma  CTyICHTOB  TPEAINOJIaraeT  MPOpadOTKy
JIEKIIMOHHOTO MaTepHalia, U3y4eHHUe JOMOJIHUTEIbHOMN JINTEPATyPhl, TONOJIHUTEIBHOE
KOHCIIEKTUPOBAHMWE HEKOTOPBIX pa3lesioB Kypca, MOATOTOBKY K JIaOopaTOpHBIM
paboTam, MOATOTOBKY JTOKJIAaJ0B M COOOIICHUN Ha CEKIMM CTYJCHYECKOW HayyHOU
KoH(epeHIInU, BBHITIOIHEHNE JJOMAIITHETO 3aaHus (pacyeTHO-TpadudecKoi paboThl).

[Ipu camocrosiTenbHOM  paboTe ciieqyeT pEeKOMEHAOBaTh  CTyACHTaM
UCIIOJIb30BaTh 3JIEKTPOHHBIE Y4YeOHbIE IMOCOOUS, HCIOJIb30BaTh Internet-pecypcel
KOMITBIOTEPHOE TECTUPOBAHUE MO pa3jesiaM JUCUUILTUHBI, MHPOPMallMOHHBIE 0a3bl,
METOAMYECKHUE pa3padOTKH, CIENUATBHYIO YUEOHYIO U HAYUHYIO JINTEPATYpy.
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Jliisi YCIIELIHOTO ayIUTOPHOTO ¥ CAMOCTOSITEIBHOTO M3Y4CHHS AMCIHMILIMHBI Ha
3aHATUAX LENeco00pasHo MHPOPMUPOBATh CTYACHTOB O HATMYMK ¥ BOSMOKHOCTH HC-
[O/Tb30BAHMS PA3TMUHBIX OTPAcieBEIX 6a3 NaHHBIX, HH(OPMAIMOHHO-CIIPABOTHBIX 1
[TOMCKOBBIX PECYPCOB II0 NEKTPOOOOPYAOBAHHIO.

PekoMeH/IyeTcsl TOCENIEHHe TEMAaTHYECKUX U arpornpOMBIIUICHHBIX BRICTABOK
¢ MocITe/IyIole rpyIMoBO# AUCKyCCHell 1Mo pe3yJibTaTaM MOCeIIeHH S

Iporpammy paspaboTau: W
/

Benenos B.H., x.T.H.,

(TIOTHUCE)
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PEIEH3US
Ha pabouyro nporpammy auciunInabl B1.B.J[B.01.01 «3aeKTpon30/aHOHHbIE, IPOBO/HH-
KoBble 1 MarauTHBIE MaTepuaasD OIIOII BO no nanpasienuso 35.03.06 Arpoun:kenepus,
HANPABJIEHHOCTHh ABTOMATH3ALHSA H POOOTH3AIMSA TEXHOJIOIHYECKHX MPOLECCOB
(xBasmpuKanus BHIMYCKHHKA — 0aKaJjaBp)

HopmoBsiM JIMuTpuem AJiekcanapoBudeM, mpodeccopoM Kadeapsl 31€KTPOCHAOKEHHS
¥ DJIEKTPOTEXHUKH UMEHHU akajgemuka M.A. By/l3KO MHCTUTyTa MEXaHMKH U SHEPreTUKH HMCHH
B.II. I'opsraxuaa ®IBOY BO «Poccuiickuit rocyJapcTBeHHbIH arpapHbiii yausepeuteT - MCXA
nmenn K.A. TuMupsizeBay, JOKTOPOM TEXHHUECKHX HAyK (Iajee Mo TEKCTY PELEH3€eHT), poBeIeHa
pelieH3us paboueil MporpaMMbl AUCHHUIUIMHBL «DJIEKTPOU3OJISAIMOHHBIC, POBOJHUKOBBIC U Mar-
autHbIe MaTepuansy OITIOIT BO no nanpapnenuio 35.03.06 ArponnikeHepusi, HAIPABJIEHHOCTh
ABTOMaTH3aIHUA ¥ PoOOTH3ANMS TEXHOJIOTHYECKHX mpoieccos (GakamraBpuaT) pazpaboTaHHOM
BenenoBsiM B.H., K.T.H., JoueHTOM Kadeapsl aBTOMaTH3alMUd U POOOTHU3AIMH TEXHOJIOTHYECKHX
nponeccoB uMeHH akagemuka V1.@. Bopoauna MHCTHTYTa MeXaHMKM M SHepreTUkd umend B.IL
Topsuxuaa ®T'BOY BO «Poccuiickuit rocy1apcTBeHHBIH arpapHbiii yauBepcuteT — MCXA nMeHn
K.A. Tumupsizea».

PaccMOTpeB MpeacTaBlIeHHbIE Ha PELEH3HI0 MaTepyalbl, PELIEH3EHT IPHUIIEN K CIeIYIOIHIM
BBIBOJIAM:

| 1. IlpenssiBieHHas paboyasi mporpaMMa JUCHUILIMHBL «DIEKTPOU30JIAIMOHHBIE, IPOBOAHH-
KOBBIe ¥ MarHMTHBIE MaTepHalbD» (Hanee mo TekcTy IIporpamma) coomeemcmeyem TpeGOBaHUAM
®I'OC BO mno nanpasieruno 35.03.06 Arpounzkenepusi. IIporpamma codepoicum Bce OCHOBHBIE
pasziensl, coomeemcemeyem TpeOOBaHUAM K HOPMATUBHO-METOAUYECKUM JIOKYMEHTaM.

2. Ilpencrasnennas B [Iporpamme akmyanbnocms y4eOHOH TUCIUIUIAHEL B paMKax peasu-
sanuu OTTOIT BO ne nodnesicum comuenuio — TACUUILIAHA OTHOCUTCS K YacTH y4eOHOrO LHUKIIA,
dopmupyemoii yuacTHUKaMH 00pa3oBaTeTbHBIX OTHOIEHUH — B1.

3. IlpencraBnennsle B [Iporpamme yeru NMCHHUIUIMHBI COOMGEMCMEYIom Tp€60BaHP[ﬂM
®I'OC BO nanpasienus 35.03.06 Arpounzkenepus.

4. B coorBercTBuHU ¢ [IporpamMmoii 3a TUCHUIUTHHON «DJIEKTPOU3OJISIMOHHBIE, TPOBOAHN-
KOBBIE M MAarHMTHBIE MaTepUaIbl» 3aKPEIUICHB! 3 (TpU) KOMIETEHIMH M YETBIPe MHAMKATOpA I
BCEX KOMIIETeHIUH. JIucIuIumHa «DIeKTPOU30IALHOHHbIE, IPOBOJHUKOBBIE U MarHUTHBIC Mare-
pHaIBl» U TpejIcTaBieHHas [IporpaMma cnocobna peanusosams uX B OOBSIBIEHHBIX TPEOOBAHHSIX.

5. Pesynvmampl 00y4enun, npeacTaBieHHble B IIporpaMme B KaTeropusx 3HaTh, yMETb,
BIAIETh coomeemcmeyiom CrieluUKe ¥ COACPKAHUIO TUCIUIUINHBI H QeMOHCMPUDYION 803MOHC-
HOCMb TIOJTyYEeHHUS 3asIBIIEHHBIX PE3YJIbTaTOB.

6. Obmiasi TpyA0EMKOCTh AUCIMIUIMHBI «DJIEKTPOU30/ISLUOHHBIE, IPOBOAHUKOBBIC U Mar-
HUTHBIE MaTepHAIIbD) COCTaBIIAeT 3 3auéTHble equHHULEI (108 yacos).

7. VIHdopmamus 0 B3aMMOCBSI3H H3y4aeMbIX IUCIHIUIMH M BOIIPOCAM MCKIFOUEHHUs 1TyOIn-
POBaHMSl B COJEPXKAHHMH JMCUHUIUIMH coomeemcmeyem JCHCTBATEIBHOCTH. JlucuummHa «DJeK-
TPOHU30JIAIUOHHBIE, TPOBOJHUKOBBIC H MAarHUTHBIE MaTepHaIbl) B3aUMOCBs3aHa C APYTHMH JHUCLHU-
wmHaMu OTTOIT BO u YyeGHoro miana mo HanpaeieHuio 35.03.06 ArpowHXeHepus ¥ BO3MOXK-
HOCTh JyOJIMPOBaHUS B COJAEP)KAHUU OTCYTCTBYET.

8. Ilpencrasiennas [Iporpamma mpezmonaraeT HCIOJIb30BaHHE COBPEMEHHBIX 00pa3oBa-
TETBbHBIX TEXHOJIOTHH, UCIIOJIb3yEMBIE TIPH PEATH3AIMN PA3TMYHBIX BUIOB yueOHOH paboTel. dop-
MBI 00pa30BaTeIbHBIX TEXHOJIOTHI_coomeememayiom crienupruKe JUCIMILIMHEL

9. IlporpamMMa QUCIUIUTHHBI «DJIEKTPOH30JIALMOHHEIE, IPOBOAHUKOBEIE U MAarHUTHbIC Ma-
TepUaJIBI» MIPeIioNiaraeT 3aHATHS B HHTEPaKTHBHON (opme.

10. Bunpl, coep)xaHre ¥ TPYAOEMKOCTh CaMOCTOSATEIbHOM paboThI CTYAEHTOB, MPEICTaB-
nennsle B Ilporpamme, coomeemcmgyrom TpeOOBaHMSAM K IIOArOTOBKE BBITYCKHHKOB, COJEpKa-
mumest B0 @T'OC BO nanpasnenus 35.03.06 ArpouHxeHepHs.

11. IIpencrapiennsie U onucanHbie B [Iporpamme GopMbl mekyujeii OIlEHKH 3HaHu# (01poc,
KaK B opMme oOCYXIeHHs OTAETBbHBIX BOIPOCOB, TaK ¥ BBICTYIUICHHS, H Yy4aCTHE B JHCKYCCHSX,




pemieHHe 3a/ad, BBIIOJHCHHE pacueTHO-Tpaduueckoii paboOTeI), coomeemcmeyon cnenuduke
JMCIIUTUIAHBI ¥ TpeOOBaHMIM K BBIITYCKHUKAM.

dopMa MPOMEKYTOYHOTO KOHTPOJIS 3HAHWH CTYIEHTOB, NPELyCMOTPCHHAA ITporpamMmoi,
ocymrecTpisieTcss B hopMe 3adeTa, YTO coomeemcmeyem CTaTyCcy MUCIMIUIAHEL, Kak JUCIUILINHBI
yacTH, GOPMUPYEMOli ydacTHHKaMH 00pa3oBaTEIbHBIX oTHOmeHU#H yueGHOro mukia — b1, ®T'OC
BO nanpasiierns 35.03.06 ArpouHxeHepHs.

12. GOpMEI OIIEHKHU 3HaHWI, IpecTaBIenHble B IIporpamMme, coomeemcemeyiom cnenuduke
JMCIIMTIIHHBI ¥ TPeOOBAHMSM K BBIITYCKHHUKAM.

13. VueGHO-METOMUEcKOoe 0OeCTIeueHre MUCIMIUIMHBI TIPEJICTABIeHO: OCHOBHOM JHMTEpa-
Typoii — 3 UCTOYHHKA, JIOTIOHATEIBHOMI NUTEpaTypoil — 6 HAaMMEHOBAaHMsl, HOPMAaTUBHBIMH I1paBO-
BBIMH aKTaMH — 3; HHTEpHET-pecypcaMu — 12 HCTOYHUKOB U coomeemcmeyem tpeGosanusiMm PI'OC
BO nanpasienust 35.03.06 ArponHKEHEPHSL.

14. MaTepHualbHO-TEXHHYECKOEe O00EeCIeYeHHE JUCIUIUIMHBL COOTBETCTBYCT cnenuduxe
JTHCIHTUIAHE! «DIeKTPOU30JALHOHHEIE, TIPOBOJAHAKOBbIC M MarHATHBIC MaTCpHANILD) H obecrnieun-
BAeT MCIOJIb30BaHHE COBPEMEHHBIX 00pa30BaTebHBIX, B TOM YHCJI€ MHTEPAKTHBHAIX METOZIOB o0y-
YEHHUS.

15. MeToauuecKue peKOMEHIAUH CTyIEHTaM i METOIMYECKHE PEKOMCHIAINHU PEIozaBa-
TeJISIM TI0 OpPraHM3aliy 0OydeHHs M0 JUCIUIUTHHE NAI0T NPEe/ICTaBIeHHE O cnenupuke oOydeHHs
[0 JUCLHUILIMHE « DJIEKTPOTEXHUYECKHE MAaTepHAIIbD).

OBIIME BbIBO/1bl

Ha 0CHOBAHMM TIPOBEJICHHOMN PELICH3MH MOXXHO C/I€/IaTh 3aKIIOUCHHUE, YTO XapaKTep, CTPYK-
Typa ¥ cojiepkaHue paboueil porpaMMbl JUCIATUITHHBI «DNEeKTPOU3O0JSALHOHHBIE, IIPOBOTHUKOBBIE
u MaruuTHbIe MaTepratsy OTIOIT BO no Hampaieruio 35.03.06 Arpounskenepusi, HANpaB/IeH-
HOCTh ABTOMATH3AaIMS M PO0OTH3aIMs TEXHOJOTrHYECKHX IPOLECCOB (kBasmuKanys BbI-
myckHHKa — GakanaBp), paspaboTaHHas beneHOBBIM Burammem HukonaeBudeM, K.T.H., JOLIEHTOM
kadenpbl aBTOMATH3AIMH ¥ POGOTH3ALHMHA TEXHOJIOTHYECKHX MPOLECCOB MMCHH akafiemuka 1.O.
BoposHa, COOTBETCTBYET TPeOOBAHMSIM ®I'OC BO, coBpeMeHHBIM TPeOOBaHUSIM SKOHOMHUKH,
pHIHKA TPyZAa W MO3BOJIAT IpH & peanu3aliy yCICIIHO obecreunTs HOpMUPOBAHHE 3as8BIECHHBIX
KOMIIETEHLIUHA.

Penenszent: Hopmos JI.A., mpodeccop kadenpsl 91IEKTPOCHA0KEHHs U DIEKTPOTEXHHKH HMCHH
akanemMuka M.A. By3k0 MHCTUTyTa MEXaHUKH U SHEPTETHKH HUMCHH B.II. T'opsiukuHa
®I'BOY BO «Poccuiickuii rocyaapcTBEHHbIN arpapHsbiii yausepcutetT — MCXA uMenu
K.A. Tum TEXHHYECKUX HAYK
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