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1 OBLUAA XAPAKTEPUCTUKA PABEOYE MPOrPAMMbI YUEEHOW AVNCLINMINHBI
«Orl.05 MatepnanosefeHne»

1.1. MeCTO AMCUMMN/INHBI B CTPYKTYpPe OCHOBHOM 06pa3oBaTe/ibHOM MporpamMmb:

YuebHaa aucumnnmHa «OlM.05 MaTepuanoBefeHne» SBNSETCS  00653aTe/IbHOM  4acTbio
o6LLenpodeccMoHanbHOr0 LUMKa obpa3oBaTenibHOM nporpammbl B cooTBeTcTBuM ¢ ®IOC CIMO no
cneymanbHocT 13.02.13 3kcnnyartaums n 06CNyXuBaHMe 3MEKTPUYECKOTO U 3/1IEKTPOMEXaHNYECKOro
obopynosaHus (Mo OTpacsm).

Oco60e 3HaueHWe aucumnanHa nveeT npu dopmmnposaHun m passutum OK 1, OK 2. OK 5, OK 9,
MK 11, NK 3.1, NK 3.2,

1.2. Llenb H NnaHupyemble pe3ynibTaTbl 0CBOEHMS AUCLMMANHDI:
B pamkax nporpamMmmbl y4eGHO ANCLIMMANHBI 06YUCHOLLMMHES OCBAMBAOTCA YMEHUS U 3HAHUS

5, OK9, lNK 11,
MK 3.1. MK 3.2

Kopg YMeHus 3HaHuA
MK, ok
OK 1, OK 2 OK - onpegensTb CBOICTBA U BU/Ibl MeXaHNYeCKOWA,

K}'IaCCVI(bI/ILI,I/IpOBaTb
KOHCTPYKLUMOHHbIEM aTe pHabl;

- ONnpependaTb TBEPAOCTb
MaTepnanos;

- ONPefeNATb PeXXUMbl OTXKUIa,
3aKaJsIKM 1 0TNyCKa CTa/1n;

- nopéupatb KOHCTPYKLMOHHbIE
MaTepuasbl Mo UX Ha3Ha4YeHUto
1 YCNOBUAM 3KCNJyaTauuu;

- pasnuyaTb M KnaccugpuumposaThb
3NeKTPOTEXHUYECKME
MaTepuanbl U U3LENNA U3 HUX.

- nopabupaTb 3NEKTPOTEXHUYECKNE
MaTepuanbl No 3afaHHbIM
cBOMiCTBAM.

- N0Nb30BAaThbCH CNPABOYHOMN
JOKYMeHTauuelt ans soi6opa
INEKTPOTEXHUYECKNX
MaTepuanos.

XUMMUYECKOIN 1 TEPMMUYECKON
00paboTKN METaNINOB W Cr/aBoB.;
3aKOHOMEPHOCTM MPOLIECCOB
Kpuctannmsauum n
CTPYKTYPOO6pa3oBaHus
METa/I/10B ¥ CM/1aBOoB;
KnaccumKaumo, 0CHOBHbIE
BMZbl, MAPKMPOBKY, 06/1aCTb
NPUMEHEHUSA 1 BUbl 06paboTKK
KOHCTPYKUMOHHbIX MaTepuaios,
MEeTOAbl N3MePeHNs MapaMeTpoB
1 onpefeneHns CBOICTB
maTepuanos;

0COGEHHOCTU CTPOEHMSA
METa/1/I0B W CNJaBoB;

OCHOBHble CBEAeHUNs 0
Ha3Ha4YeHnn 1 CBOICTBAX
MeTa/1/I0B M Cr/1aBoB,
TEXHOMOMMS UX NPOU3BOACTBA;
OCHOBHble CBEAEHNS O
KOMMO3MLMOHHBIX MaTeprasnos;
KﬂaCCI/Id)VIKaLI.VHO, OCHOBHbI€ BUAbI,
MapKUpPOBKY M 06nacTb NPUMeHeHUA
ANEKTPOTEXHNYECKNX MaTepPManos,
npuHUnNnbl NX Bbl60pa ansa
NPUMEHEHNA B NPON3BOACTBE;
TEXHONOrNM nonyyeHuns,
nepepaboTku, akcnayaTauuu,
yTunnnsaunm, KOHTpPONAa u
N3MEPEHNA NapaMeTpPOB
ANEKTPOTEXHNYECKNX MaTepPnanos.



2. CTPYKTYPA N COOEP>XAHNE YUEEHOW ANCUNTITNHDBI
2.1. O6beM yUebHOM ANCUMNNVHBI U BUAbI y4ebHOM paboThbl

Bug y4yebHoli paboThbl O6bem B yacax
O6bem o6paszoBaTe/lbHON NMporpaMmbl YyYeOHON AUCLUNANHbBI 60

B r.4. B )opmMe NpakTN4YeCKON NOATOTOBKMU 24

BT. Y.

TeopeTnyeckoe obyyeHune 26
nabopatopHble paboThl 8
NMpakTUyecKune 3aHATUA 16
CamocTofATenbHasa paboTa 2
KoHcynbTayum Y

MpomeXxyTouyHas aTTecTauumn B hopMe 3K3aMeHa 6



2.2 TemaTu4yeckKuii nnaH v cogepXxaHme y4ebHoW ANCLUNNHDbI

HanmeHoBaHue
pasfienos U TeM

1

CopgepykaHue y4ebHoro matepuasna n opmbl OpraHn3aLmm AesTeNbHOCTY
obyyaroLmxcsa

2

Pasgen 1. ®U3MKO-XMMUYECKME 3aKOHOMEPHOCTM (POPMUPOBAHMS CTPYKTYPbl METas/OB.

Tema 1.1.
BeefeHue.
Kpuctannmsayms
MeTanoB u

cnnasoB. MeTofbl

ncenenosaHmA
METa//10B.

Tema 1.2.

CofeprkaHve y4ebHOro matepuana

1 3HaueHMe 1 coaepXKaHve AUCUUNAUHBI «MaTepuanoBeieHe», HOBELLINE JOCTUXEHUS 1
MepcneKkTMBbl pasBuTUA B 06/1aCcTM  MaTepuanoBefeHns. COBpeMeHHble TpeboBaHWA K
maTepuanam, NpYMeHsSeMbIM B 3N1EKTPOTEXHUKE, 3HEpreTuke. Knaccugukaums matepuanos
No MPUMEHEHUIO, MO XMMWUYECKOMY COCTaBy, MO TEXHWYECKMM TpeboBaHusM. MeTannbl,
OCO6EHHOCTN aTOMHO-KPUCTa//IMYECKOro CTPoeHUs. OCHOBHbIE TUMbl KPUCTA/IIUYECKMX
peweToK. [loHATME 06 M30TpONUM W aHM30TPONMK. ANNOTPONUA WAU NOAUMOP(HbIE
npespalleHns. MarHuTHble npespawieHns. CTpoeHVe peasibHbIX MeTanioB. [etheKTbl
KPUCTA/IIMYECKOTO CTPOEHUA: TOYeHble LeeKTbl, /IMHENHbIe AedeKTbl, NPOCTelLlne BUabI
AMCNOKAUMIA —KpaeBble W BUHTOBble. MexaHU3M W 3aKOHOMEPHOCTM KpUCTann3sawum
MeTa0B. 3mMeHeHMe CBOOOAHON 3HEpruv B 3aBUCMMOCTM OT Temrepatypbl. YCnoBus
NOSTlyYeHUs MESIKO3EPHUCTON CTPYKTypbl. CTpOeHWe MeTa/IMYecKoro camTka. MeTogpl
NCCNefoBaHNA METa/INIOB:  CTPYKTYPHble U (hunyeckune. OnpedeneHne XMMUYECKOro
coctaBa. V3yyeHue  CTpyKTypbl.  OnucaHve MNOAMMepPoB.  Pu3MuecKne  MeTofpbl
1CCnefoBaHUA: TEPMUYECKNIA aHaIM3, AUNaTOMETPUYECKUIA METOL, MarHUTHbIA aHa/In3,
MoHATME O chnaBax WM MeTojax WX Mony4veHus. OCHOBHble MOHATUS TeOpuUW CriiaBoB.
OC06eHHOCTM CTPOEHWS, KpuUCTasm3aumMm M CBOWCTB CMJIaBOB: MeXaHWYeCKMX CMecei,
TBEPLbIX PacTBOPOB, XMMUYECKNX COeAMHEHMIA. Knaccumkaums TBepablX pacTBOPOB.
Kpuctannmsauma cnnasoB. EE 3akoHOMepHOCTW. [lepekpuctaniuvsauna B TBEPLOM
COCTOSIHWW. [marpammbl COCTOAHUA. AunarpamMmMbl COCTOSHUSA [ABYXKOMMOHEHTHBIX Cr1/1aBOB.
Cofep>kaHve y4ebHoro matepuana

O6beM, akag. 4/
B TOM 4ucrie B
opme
NPaKTUYEeCKoM
MOArOTOBKM,
akaf. 4

12/6

Kogpbl
KOMMETEHLMIA 1
JINYHOCTHbIX
pe3ynbTaTos,
(hOpPMUPOBAHUIO
KOTOPbIX
cnocobcTByeT
3NeMeHT
nporpaMmbl
4

OK KOK 2, OK
5 OK9, MK 11,
MK3.1, MNK32

OK 1 OK 2, OK
5 OK 9, MK 1.1,
MK3.1, MNK32
OK 1,0K 2, OK
5 OK 9 MK 11,
MK 3.1, NK3.2

OK KOK 2, OK



Harpysku,
Hanps>XeHUs n
fethopmauuu.
MexaHun4yeckue,
TEXHONOrMYecKune
n

3KCNlyaTaum OvHbI
e CBOICTBA
CBOWCTBA.

Tema 1.3
JKenesoyrnepoauc
Tbl€ CM/aBbl.
[wnarpamma
COCTOAHUA Xene3o

- Yrnepog.

1 Oedopmauun 1 HanpskeHns. dusnyeckas npupoga Leopmaumm metannos. Mpuposa
nnactuyeckor pgecopmaumn. AMCNOKAUMOHHbIA MeXaHU3M MNAacTUYecKon AaethopmaLmm.
Pa3spyLueHne MeTanoB: XPYrKoe, BA3KOE, TPaHCKPUCTaNMTHOe. MexaHUYecKne CBOWCTBa
(NpPOYHOCTb, YNPYrocTb, BA3KOCTb, TBEPAOCTb, YCTA/IOCTHAas MPOYHOCTb) W CMOCO6BI
onpefeneHns UX KOJIMYeCTBEHHbIX XapakKTepucTUK. TexHOMOrMYecKe CBOMCTBA: UTENHbIE,
CMOCO6HOCTb MeTasia K 06paboTke [aB/ieHeM, CBapMBaeMOCTb, CMOCOBHOCTL K 06paboTke
pesaHMeM. JKCnyaTaunOHHbIE CBOMCTBA: W3HOCOCTOMKOCTb, KOPPO3WOHHAs CTOMKOCTS,
YKapOCTOMKOCTb,  XKApPOMPOYHOCTb,  XMaA0CTOMKOCTb,  aHTU(PUKLUMOHHbIE  CBOWCTBA.
KOHCTPYKUMOHHAA MPOYHOCTL MaTepuasios

B ToM umcne npakTuiecKux 1 nabopaTopHbIX 3aHATUIM

1 NabopaTopHoe 3aHATMe 1 OnpeaeneHns TBePAOCTM METaNN0B Pa3NYHbIMU METOLAMM:
no bpHHenno. Pokeenny. Bukkepcy u LLiopy, pelleHve 3agau.

2.Na6opuTopuoe 3aHaTue 2. OnpeaeneHe NPOYHOCTM METa/0B

Copep»xaHue y4yebHOro matepuana

1 lnarpamMmmMa COCTOAHUA Xene3o - LUeMeHTUT. CTPYKTYpbI Xene3oyrniepoancTbIX Cr/iaBos.
KOMMOHEHTHI 1 hasbl XKene3oyrnepoamncTbiX crnasos. pouecch npu
CTPYKTYpPOOOpa30BaHM XKene3oyrnepoaucTbixX CniasoB. YKenesoyrnepogucTtble Criasbl:
CTaM 1 YyryHbl. Kpuctanimsauus CniaBoB CUCTEMbI Xene30-yrnepos. dasbl gnarpaMmmbl
Xene3o0-yrnepoa. Pa3oBble Nepexopl.

B TOM umncne npakTUYeCKUX 1 NabopaTopHbIX 3aHATUI

1 MNpaKTnyeckoe 3aHATHE 1. iccnefoBaHMe AnarpaMmmbl COCTOAHUA YKeNe30-LEeMEHTUT.

Pasgen 2. MaTepuasibl, MPUMEHSIEMbIE B MALLMHOCTPOEHMM W CNOCOObI UX 06PaboTKM.

Tema 2.1.

CofiepykaHuie yuebHOro Matepuana

AN N B

18/10

5, OK9, lMNK 11,
MK3.1, NK3.2

OK 1, OK 2, OK
5, OK9, MK 11,
MK3.1, NK3.2

OK 1,0K 2, OK



Cranu.
Knaccugmkaumsa v
MapK1poBKa
cTanen u
NHCTPYMEHTa/bH bl
X MaTepuasnos.

Tema 2.2.
UyryHbl.
[wnarpamma
COCTOAHUSA >Kene3o
- rpagur.
CTtpoeHue,
CBOWCTBA,
Knaccugmkaumsa un
MapK1poBKa
4yTryHOB.

Tema 2.3.

1 BnusiHie yrnepoga W NpUMeceil Ha CBOWCTBa CTaneil. HasHaueHvie NernpyroLLmx
3NEMEHTOB. PacnpefeneHvie Nervpyowmx 37eMeHToB B CcTann.  Knaccudukauus u
MapKMpoBKa cTaneid. Knaccudmkaums ctaneil. MapKnpoBka CTaneid. YrnepoaucTble CTam
0ObIKHOBEHHOIO  KauecTBa. KauyecTBeHHble YrNepoaucTble CTan. KauecTBeHHble U
BbICOKOKAUeCTBEHHbIE /IerMpoBaHHble CTanu. J1erMpoBaHHble KOHCTPYKLVOHHbIE CTanw.
JlervpoBaHHbIe MHCTPYMEHTa/IbHblE CTaNK. BbICTPOPEXYLLME UHCTPYMEHTA/bHbIE CTa/IN.
LLIapuKONoALWMMHIKOBbLIE CTaN. BnnsiHWe 3neMeHTOB Ha MONMMOPgM3M Xenesa. BnnsiHue
NErVIPYIOLLIMX 371EMEHTOB Ha MPeBpaLleHUs B CTanu. BnvsiHWe Nervpyrowmx 3nemMeHToB Ha
npeBpaLleHnss Npu oTnycke. Knaccutukaums nermpoBaHHbIX cTaneid. KOHCTPYKLMOHHbIe
cTam.  Knaccudumkaums — KOHCTPYKLUMOHHbIX — CTaneil.  Yrnepoauctble  CTa/W.
BbICOKOMNPOUHbIE, MPYXXUHHbIE, LLIAPUKOMOALWMNMHIUKOBbLIE, M3HOCOCTOMKME W aBTOMATHbIE
cTann. Koppo3HOHHOCTOKME CTanM 1 CnnaBbl. VIHCTPYMeHTaNbHbIe CTann U crnasbl. CTanm
AN PEXYLLEro WHCTpymeHTa. CTanm Ans M3MepUTeNbHbIX WMHCTPYMeHTOB. LLITamnoBbie
ctanm. CTann ans LITaMmnoB XONOAHOro AediopMupoBaHus. CTann [is LITamroB Fopsyero
aetopMupoBaHKs.  TeBepable chnaBbl.  ANMas Kak —MaTepuan [ns  W3roTOB/EHUS
VHCTPYMEHTOB.

B TOM umcne npakTUyecKnx 1 nabopaTopHbIX 3aHATUIA

1lMpakTnyeckoe 3aHATME 2. OcyllecTBleHMe Knaccuukaumm U MapKMpoBKa
YINepoANCTbIX U NIErMPOBaHHbIX CTasield M0 XMMWYECKOMY COCTaBy, Ha3HaueHuo U
KayecTsy.

2.NMpakTnyeckoe 3aHATME 3. BblOOP KOHCTPYKLUMOHHOrO MaTtepuana Mo OCHOBHbIM
CBOWCTBaM, UCX0AA U3 3aJaHHbIX YCNOBUIA.

3.J1abopaTopHoe 3aHATME Ne 3 MuKpoaHanm3 KOHCTPYKUMOHHbBIX Y MHCTPYMEHTabHbIX
cTanei

CopfeprkaHue yyebHoro marepuana

1 Knaccudmkauma 4yryHos. [uarpamMma COCTOSHWUA XKeneso - rpadwt. [Mpouecc
rpagmtusaymm. CTpoeHMe, CBOICTBa, KnacCUMKauus M MapKMpoBKa CepbiX YyryHOB.
BnnsHue coctaea YyryHa Ha mpouecc rpagutmsaumun. BavsaHue rpamra Ha MexaHU4Yeckue
CBOWCTBA OT/AMBOK. [1ONOXMWTeNbHblE CTOPOHbI  HanMuusa  rpagmTa.  Cepbid  UyryH.
BbICOKONPOYHBIA YyryH C LIapPOBUAHBIM TpaguTOoM.

KoBkuin uyryH. OT6efeHHbIe U Apyrne YyryHsl.

CopepykaHue yuebHOro mMatepuana

5. OK9.TIK 11,
MK3.1, NK32

OK OK 2, OK
5 OK 9, MK 1.1,
MK3.1, NK32

OK [1OK 2, OK

8



Bugpl
TepPMUYECKOWA
06paboTKu
meTasinoB. OCHOBbI
Teopum
TEepPMMWYECKON
06paboTKM cTanu.
XNUMUKO-
TepMuyeckas
06paboTKa cTanu.

Tema 2.6.
LIBeTHble MeTan bl
N CnaaBbl Ha KX
OocHoBe. TutaH ”
ero cnnasbl.
ANIOMUHWIA 1 ero
cnnasbl. Marumii n
ero cnnaebl. Meap
 ee CrnaB.bl.

1 Buabl TepMmMyecKoil 06pabOTKM METasINIOB: OTXKMWI, 3aKaika, OTMycK. [peBpaLleHus,
npoTeKatoLye B CTPYKTYpe CTa/li MpU Harpese W OXaxaeHun. ODKUr U HopMasn3aums.
HasHaueHve n pexumbl 3akanka. Cnocobbl 3akanku. OTnyck. OTMYyCKHas XPYnKoCTb.
TepmomexaHnyeckass 06paboTka cTasiM. MOBEPXHOCTHOE YNPOYHEHUE CTa/lbHbIX AeTaslei.
3akanika ToKamy BbICOKOM 4acToTbl. [a3onsiiameHHas 3akanka. CtapeHue. O6paboTka cTtaim
XOM0AOM. YTNPOYHEHMe METOAOM MNaCTUYeCKON AethopMaumn. XUMUKO-TepMUYeCKas
obpaboTka CTa/M. HaszHauyeHWe N TeXHONMOrUS BWAOB XMMMWKO-TEPMUYECKON 06paboTKM:
LeMeHTauun, a30TUPOBaHWS, HUTPOLEMeHTauuu U AUGQY3MOHHON  MeTam3aumn.
LlemeHTaums. LlemeHTaums B TBepAoM Kapbropusatope. [asoBast uemeHTaums. CTpyKTypa
LIeMEHTOBAHHOIo Cfios. Tepmuyeckas 06paboTKa nocne LeMeHTaumn. A30TMpPOBaHUE.
LinaHmposaHue v HuTpouemeHTauns. Andhy3noHHas MeTaim3aums.

B TOM umncne npakTUYecKmx v nabopaTopHbIX 3aHATUI

1NabopaTopHoe 3aHATMEe No 4 MuKpoaHann3 XMMUKO-TEPMUYECKM 00paboTaHHbIX
YIEPOANCTBLIX U NEerMpoBaHHbIX CTasei

CopfeprxkaHue y4ebHoOro matepuana

1 Megb v ee cnnasbl. TutaH 1 ero cnnasbl. O61aCTU MPUMEHEHWUSA TUTAHOBbLIX Cr/1aBoB.
ANIOMUHUIA 1 ero  cnnaebl. AIIOMUHMEBbIE CcnfaBbl.  [leopmMupyeMble CMnaBbl, He
YNpoYHsAeMble TepMUYecKo 06paboTKoW. [ethopMupyemble CrniaBbl,  YNPOYHSEMbIE
TEPMUYECKOM 00pabOTKON. JInTeliHble antOMWHMEBLIE CMMaBbl. MarHuii 1 ero cnnasbl.
[JetopmupyemMble mMarHunesble cnasbl. JINTeNHbIe MarHUeBble Crasbl. Mefb W ee Chfasbl.
JNaTtyHn. BpoH3bl.

B ToM uncrie npakTUyecKnx 1 nabopaTopHbIX 3aHATUIA

1 TlMpakTunyeckoe 3aHATME 4. OCyLlecTBNeHME KnacCU(pMKaLum U MapKMpOBKa LIBETHbIX
METa/1/10B U CMN/IaBOoB.

Pazgen 3. Matepuasnbl ¢ 0COObIMU PU3NYECKMMU CBOCTBAMM

Tema 3.1.

Copiep>kaHuie yueGHOro mMmatepuana

5. 0K 9 MK 11,

NK 3.1, MK 3.2

2

2

4 OK 1, OK 2, OK
5 OK 9, MK 11,
MK 3.1, MK 3.2

2

2

20/8
14 OK 1 OK 2, OK



MaTtepuansl C
0Cc0o0bIMM
TENIOBbLIMNU,
MarHUTHbIMWN.
3NEKTPUYECKMU
CBOICTBaMM.

1 CnnaBbl C 3afaHHbIM TemnepaTypHbIM KO3PMULMEHTOM JIMHEAHOTO PaCLLUMPEHUS.
Cnnaebl € 33aHHbIM TemMnepaTypHbIM KO3(MULMEHTOM MOAYNS YNpyrocTu.
MapamMarHeTUKK, AMaMarHeTvky, eppoMarHeTukyn, deppumarHeTk.  OGbSCHEHME
MarHUTHbIX  CBOWCTB  BHYTPEHHWM  CTPOEHWEM MAarHUTHbIX MaTepuanoB; KpuBas
HaMarHMUMBaHUs, WHAOYKUMS HacbIWEHUs, KO3PLMTMBHAs Cuna, MeTns TUCTepeswca,
MOHSATUS O MarHUTHBIX NOTEPsX. MarHUTHO-MsrK1e MaTepuanbl.

HW3KOYaCTOTHbIE MAarHUTHO-MSATKUE MaTepuasibl. BbICOKOUACTOTHbIE MarHUTHO-MSTKMe
MaTepuanbl. MaTtepuanbl co CreLmanbHbIMA MarHUTHbLIMK CBOMCTBaMM. MarHUTHO-TBEpAbIE
mMaTepuanbl. MaTepuanbl  BbICOKO  3MEKTPUYECKOM MPOBOAMMOCTM:  3NEKTPUYECKME
CBOIiCTBa NMPOBO/HMKOBbLIX MaTepnasioB, NPOBOAHUKOBbIE MaTepuabl.

2.00wWme cBefeHnss M Knaccudmkaums  MonynpoBOAHMKOB.  ONEKTPOMNPOBOAHOCTb
MoNynpPOBOAHMKOB U ee 3aBUCMMOCTb OT pasnyHbIX (akTopoB. POTONPOBOANMOCTb
nonynpoBOLHVKOB. TepmoanekTpuyeckmne ABNEHNA B NoNynpOBOAHUKAX.
"anbBaHOMarHMTHble 3PeKTbI B NMOAYNPOBOAHNKAX. INEKTPOHHO-AbIPOUHbIN nepexod (p-
n-nepexod). lMpocTble NONYNPOBOAHWKW: TEPMaHWiA, KPEMHWIA, CefeH, Kapoug KpPeMHUs.
BuHapHble coeayHeHus.
3.00WWme cBeieHNs O AMANEKTPUKAX. INEKTPONPOBOAHOCTL AUANEKTPUKOB. Pusmyeckas
npupoja 3neKTPONPOBOAHOCTY AM3NEKTPUKOB.  3NeKTPONPOBOAHOCTbL  ra3000pasHbIX,
YKUOKUX N TBEPAbIX ANANEKTPUKOB. VI3MeHeHMe 3NeKTPONPOBOAHOCTU MNpu 06GAYyYEHMM.
[MoBepxHOCTHAasA  3NEKTPONPOBOAHOCTbL  TBepAblX  AM3NEKTPUKOB. Monspusauusa
ON3NEKTPUKOB.  [uanekTpuyeckas MNPOHUMLAEMOCTb W MONSPU30BaHHOCTb.  IMpob6oii
AVANEKTPUKOB U 3NIEKTPUYECKasi NPOYHOCTb. 1po6oi razoo6pasHblX, KUAKWX, TBEPAbIX
[N3NEKTPUKOB. W3MeHeHMe 3MeKTPUYECKO NPOYHOCTY Npu 06/1ydeHUn. OBEPXHOCT HbIiA
npo6oii. MexaHn4eckme, TePMUYECKIE U (IN3NKO-XMMUYECKME CBOCTBA AN3NEKTPUKOB.

4. TazoobpasHble  AMINEKTPUKL.  Bonbin-amnepHas XapakTepucTuka rasoobpasHbix

OV3NeKTPUKOB.  DNeKTPONPOBOAHOCTbL  ra3oobpasHblXx  AvanekKTpukos.  [po6oin
rasoo6pasHoro AnaneKTpuka B HEOAHOPOAHOM 3M1EKTUYECKOM TMOTe.

5)Kvngkue  [ManeKTpuUKu: HebTHAHble ~ Macna,  CUMHTETWYeCKMe, Ha  OCHOBE
KpeMuUniAopraHM4yecKnx CoeauHeHNA, Ha OCHOBE (D TOPOPraHNYeCKUX COeLNHEHNIA.

5 OK9 IK 11,
MK3.1, NK3.2
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0.9neKkTpou3onALmMonHble nnacTmacchl. [MpupogHble cmonbl.  lonumepsl,  NonyyYaemble
nonmepusaumen:  NOAMITWAEH,  MOAUCTUPON.  NOAMM300YTUNeH,  hToponiacT-4,
nonmeuHUIXIOpUA, ToponnacT-3.Monumepsbl, MnonyYaemble MONUKOHAEHCAUMeN: (eHomo-
(hopmanbaernaHole  nonuMepbl  (CMOMbI),  KOMMO3ULMOHHbIE MaTepuanbl  (TeTUHAKC,
TEeKCTOMMT, CTEKIOTEKCTONMT). PesvHbl. Jlaku, amanu, KoMnayHabl, Kien. BONOKHUCTbIe
maTepuanbl. Cnoga v cnofaHble maTepuanbl. CTEKN0 U Kepamuka. PU3NKO-XUMUYECKNE,
ANeKTPUYECKMe CBOWCTBA CTeKkna. JNeKTPOTEXHUYECKAsA —Kepamuka. AKTUBHbIE
LV3NEK T PUKN.

B Tom uucne npakTWYeCKUX M nabopaTOPHbIX 3aHAT Wi

1.MpakTwnueckoe saHAaTune M>5 Ma30006pasHble ANINEKTPUKK

2.NpakTunueckoe 3aHaTune N2 6 Kukue nanekTpuku

3.NpakTunyeckoe 3aHaTne Ne 7lNonvmepsbl

4.MpakTunueckoe 3aHaTune No 8/laku, amanm, KoMnayHabl

CamocToATeNbHasA paboTa
MoAroToBKa K NPOMEXYTOYHOW aTTecTauum

KoHcynbTaymn

[MpomeXXyTouHasa aTTecTauma: aK3ameH

Bcero:

DN N N DNDNDDN O

D
o

n



3. YC/IOBUSA PEANTU3ALNN YYEBHOW ANCUUMVHBI

3.1 [Ona  peanmsayuy  nporpamMMbl - Y4eOHOM  AUCLUMMIMHBL - NPEeSYCMOTPEHO  CriefytoLuee
creuvasnbHoe NnomeLLeHue:

KabunHeT «MaTepranoBegeHmns», OCHaLLleHHbIA B COOTBeTCTBUM C n. 6.12.1 o6pasoBaresibHOiA
nporpammbl Mo creynansHOCTH.

- CTON YYEHNYECKNIN OJHOMECTHBI;

- CTyn yY4eHNYEeCKUIA Ha HOXKaX;

- CTon npenopasatens;

- CTyn npenojasaTens Ha KONeCuKax;

- LLikad ans XpaHeHUs y4ebHbIX NocoouiA;

- [locka MenoBas (MarHuTHas);

- ABTOMaTU3npoBaHHOe paboyee MECTO npenojasaTens;

- MpoeKTOp NOpTaTUBHbIN;

- DKpaH MPOEeKUMOHHbINA PY/IOHHBIA

- [puHTEP;

- KomnnekT y4ebHOro HarnsgHoro mMatepuanam no temam nporpaMmbl;

- KomnnekT y4e6HO-MeTOANYECKMX MaTepUasioB.

3.2.  VIHopmaLmMoHHOe obecrieyeHre peanunsaunm nporpaMmmebl

[na  peanusauumn nporpammbl  6M6MMOTEYHBIA  (DOHA 06pa3oBaTe/IbHON OpraHu3auumn UMeeT
neyaTHble WM 3NMEKTPOHHbIE 00pa3oBaTe/ibHble M MHPOPMALMOHHbIE Pecypcbl A1 UCNOMb30BaHUA B
obpasoBaTe/ibHOM MpoLiecce

3.2.1. OCHOBHbIe NneyvaTHble NU3gaHNA
1 Tnyxos, B.I. TexHOMOrMs KOHCTPYKUMOHHbLIX MaTepuanoB : yyebHoe mocobue / B.Il.

nyxos, B.J1. Tumodpees, B.6. ®énopos, A.A. CseTnos ; nog obw,. pen. B.J1. Tumodpeesa. - 3-e 134,
uenp. 1 gon. - Mockea : MIH®PA-M, 2020. - 272 c. — (CpeaHee npodeccnoHanbHoe 06pa3oBaHue). -
ISBN 978-5-16-015263-9. - TeKCT : aneKTpoHHbIA. - URL: https://znanium.com/catalog/product/1021172

2. CupoTkuH, O. C. OcHOBbI COBPEMEHHOro MaTtepuanoBefeHns : yuebHuK / O.C. CUPOTKMH. =—
MockBa : MH®PA-M. 2020. — 364 c. + [on. matepuasbl [IneKTpoHHbIA pecypc]. — (CpeaHee
npoeccnoHanbHoe o06pa3oBaHKe). - ISBN 978-5-16-014909-7. - TeKCT : 3MeKTPOHHbIA. - URL:
https://znanium.eom/catalog/product/l 010665

3. YepenaxuH, A. A. MaTtepuanoBegeHue : y4yebHuk / A. A. YepenaxvH. — Mocksa : KYPC :
NH®PA-M. 2022. — 336 c. — (CpefHee npodgeccnoHansHoe obpasosaHue). - ISBN 978-5-906923-18-
9. - TeKcT : aneKTpOoHHbIR. - URL: https://znanium.eom/catalog/product/l 86571 8

4. YepenaxuH, A. A. OcHOBbI MaTepuanoBefeHuns : yuyebHuK / A.A. YepenaxvH. — Mocksa :
KYPC : UH®PA-M, 2022. — 240 c. — (CpepgHee npodeccmoHanibHoe obpas3oBaHue). - ISBN 978-5-
906923-12-7. - TeKCT : aNeKTPOHHBbIN. - URL: https://znanium.com/catalog/product/1725080

3.2.2. OCHOBHbIe 3M1EKTPOHHbIE U3faHUSA

1 BonomkaHuHa C.A., VronkmH A. ®. MatepuanosefeHve: 9YMK — URL: https://academia-
moscow.ru/catalogue/5411/413489/

3.2.3. [lononHnTeNbHbIe UCTOYHUKU

1 TexakcnepT: 3MEKTPOHHbIA (POHA HOPMATMBHO-TEXHWUYECKON W HOPMAaTWBHO-MPaBOBOWA

MH(opMauun [ANeKTPOHHBIN pecypc]. — Pexxum goctyna: https://cntd.ru/


https://znanium.com/catalog/product/1021172
https://znanium.eom/catalog/product/l
https://znanium.eom/catalog/product/l
https://znanium.com/catalog/product/1725080
https://academia-moscow.ru/catalogue/5411/413489/
https://academia-moscow.ru/catalogue/5411/413489/
https://cntd.ru/

4, KOHTPO/J1b 1 OUEHKA PE3YJIbTATOB OCBOEHUA

PesynbTaTbl 06yyeHnsa'

3HaHusA:

BUAbI MEXaHWYeCcKoi,
XUMUYECKON ©n
TepMUUEecKo 06paboTKK
MeTannoB ¥ CnnasoB;
3aKOHOMEPHOCTM
npoweccos
Kpuctannamsauum u
CTPYKTypoobpa3oBaHua
MeTannoB U CnnasoB.;
Knaccugpmnkaumio,
OCHOBHblE BUJbI,
MapKMpOBKY, obnacTb
NPUMEHEHUS U BUAbI
06paboTKmM

Ko ncTpy « LMOHNbIX
mMaTepuanos,

MeTOAbl M3MepeHus
napameTpoB K
onpeAeneHns CBOMCTB
maTepuanos;
0COBGEHHOCTU CTPOEHUA
MeTannos U CnaasoB.;
OCHOBHble CBefleHMs 0
Ha3HayeHWU U CBOWCTBAX
MeTafnoB 1 CNiaBoB.,
TEXHONOrnA nX
NPOWN3BOLCTBA;
OCHOBHble CBefleHUs 0
KOMMNO3ULMOHHbIX
mMaTepuanos;

KﬂaCCVI(*)VIKaLI,I/IPO, OCHOBHbI€

BUAbI, MAPKUPOBKY W
0671aCTb NPUMEHEHNS
3NeKTPOTEXHUYECKNX

MaTepunanos, NPpUWNTbI NX
Bbl60pa ana NpUMeHeEHUA B

npoun3BOACTBE:
TEeXHONOTNN MOAyYeHus,
nepepaboTKu,
akcnnyaTauuu,

yTunnnsaumn, KOHTpona n

N3MEPEHUA NapaMeTpPOB
ANEKTPOTEXHNYECKUX
MaTepunanos.

YYEBHOW ANCLMMNVHDI

MeTo4bl OUEHKN
TeKywWwmnini KOHTPONb:
3KcnepTHaa OLeHKa BbINOMHEHNSA
MpaKTu YeCKNX 3ajaunnii.
MpomexyTouyHaa aTtTectaymsa

KpuTepun oueHku
«OTNINYHO»: 06yyvaloLIMiAcs NOoKa3bliBaeT
rnybokKoe W MOJIHOE 3HAHWE U MOHUMaHWe
BCEro 06bEMa NPOrpaMMHOro Matepuana;
MOMIHOe MOHWMaHWe CYLHOCTU
paccMaTpuBaeMbIX MOHATUIA, ABAEHUI K
3aKOHOMEpPHOCTE, Teopuii, B3anMOCBA3EN;
YMeeT COCTaBUTb MOMHbLIA U MpPaBU/bHbINA
OTBET Ha OCHOBE W3Yy4YeHHOro MaTepuana;
BbIAENATb [NlaBHble MOMOXEHNS,
CcamMoCTOATeNIbHO NOATBEPXAaTb OTBET
KOHKpPETHbIMW NpuMepamu, (akTamu;
CaMOCTOATE/IbHO W apryMeHTUMPOBaHO
fenatb aHanus, 0606 eHUs, BbIBOAbI,
«XOPOLWO»: obyyatoLwnincs nokasbiBaeT
3HaHMUS BCEro M3yYeHHOro NPOrpaMMHoOro
maTepuana. [aéT NoAHbIA U NpaBUIbHbIN
OTBET Ha OCHOBE WM3YUYEHHbIX TEOPUIA;
He3HauYuTeNbHbIe OWMOKU 1N HEJOUETHI NpU
BOCNPOU3BEAEHNUN M3YUEHHOr0 MaTepuana,
onpegeneHUs NOHATUIA Jan HENOJHbIE,
He6ONblIMe HETOYHOCTM NpK
MCMONb30BaHUMN HAYYHbIX TEPMWHOB UM B
BbIBOAAX M 0606WeEeHUAX u3 HabNAEHWIA ©
OMbITOB; MaTepman u3naraet B ONpejeneHHOl
NOTNYEeCKON nocnefoBaTeNbHOCTH, NPU 3TOM
fonyckaeT OA4HY Herpybyto oWmnbKy UM He
6onee ABYX HEJOUETOB U MOXET UX
MCNpaBUTb CaMOCTOSTENIbHO NpU TpeboBaHUK
NUAX NpU He60NbLION NOMOLLM
npenojaBaTens; B OCHOBHOM YCBOWJI
yuye6HbIi MaTepuan; MNOATBEPXAaeT OTBeT
KOHKPETHbIMU MpUMepamu;npaBuibHO
0TBeYaeT Ha JOMNONHUTENbHbIE BONPOCHI;
YyMeeT CaMOCTOSiITeNbHO BbIAENATb [NaBHbIE
MONMOXEeHUA B WM3YYEHHOM MaTepuasne; Ha
OCHOBaHUU (haKTOB M MPUMEPOB
0606uiaTb, AenaTb BbIBOAbl, YCTaHaBINBaThb
BUYTP UMPELMETH ble CBSA3U.
«Y[OBNETBOPUTENbHO». 00YyUato L niics
nokasbiBaeT OCBOEHME COAEPXKaHUSA yyebHOro
mMatepuana, Ho UMeeT npobenbl B YCBOEHUU
maTepuana, matepuan msnaraet
HECMCTeMaTU3NPOBAHHO, PparMeHTapHoO, He
BCerja nocnefoBaTefibHO; NOKa3biBaeT
HeA4OCTaTOYHYI CHOPMUPOBANHOCTb
OTAe/NbHbIX 3HAHWIA; BbIBOALI 1 0606LLeHNS
APryMEHTUPYET cnabo, AOMYCKAET B HuX

1B xofie OLieHMBaHUSA MOTYT ObITb YUTEHbl IMUHOCTHbIE PE3YNbTaThbl.
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YMeHUda:

onpenensaTb CBONCTBA U
KnaccupuumpoBatb
KOHCTPYKLMOHHbIE
martepuansl;

onpeensaTb TBepPAOCTb
mMaTepuasnos;

onpefensTb PeXXUMbl
0TXWra, 3aKasky v oTnycka
cTanu;

noabuparb
KOHCTPYKLUMNOHHbIE
martepuanbl Mo ux
Ha3Ha4YeHUo 1 YCNOBUAM
aKcnayarauuu;
pasnnyaTb K
KnaccuuunposaThb
3NeKTpOTexHMyeckune
mMaTepuanbl ¥ U3jenns u3
Y nX.

noabupaTsb
3/CKNYI0 T exituHe OKHe
MaTepuanbl N0 3afaHHbiM
CBONCTBaM.
MoNb30BaTbCA CNPABOYHOI
LOKYMeHTaunen gna
BblGOpa
31eKTPOTEeXHNYECKNX
mMaTepuanos.

ownbKKM, obyyarowmincs 4ONyCTUN OWNOKN 1

HETOYHOCTM B UCMOMb30BAHUN HAYyUHOW

TEPMUHONOTNN, ONpefeneHNa NOHATUI fan

HeJO0CTaTOUYHO YEeTKUe;

«Hey/[0BNeTBOPUTENbHO»: 06yYaloWninca He

YCBOWM U He PackKpblifl OCHOBHOE COAepXaHue

matepuana; He fenaeT BbIBOLOB U

0606LWeHN, He 3HAET U HE MOHMMAET

3HAUYMTENLHYI0 UM OCHOBHYH YacTb

nMporpaMMHOro mMatepuana B npefenax

MocTaB/IeHHbIX BOMPOCOB UM fonycKaeT

60nee ABYX rpy6bix oWMBOK, KOTOpbIE He

MOXeT UCNpPaBuTb.

TeKyWw il KOHTPONb:
3KCMepTHas OLeHKa BbIMOHEHUS
NMPaKTUYeCKNX 3afaHuid.
MpomexyTouHas aTTecTauus:
JK3aMeH.

«OTNNYHO»: 06yyvaloLlMiics NokasbiBaeT
rny6okKoe 1 MOJHOE NOHMMaHWe BCEro
06bEMa NporpamMMHOro maTtepuana ans
LEMOHCTpaLMM KOHKPETHbIX YMEHWA;
«XO0pOLWOo»: 06yyaloLiMiics NoKasbiBaeT
MOHUMaHMe BCEro U3YUYEHHOr0
nNporpaMMHOro martepuana, 0fjHako
JonycKaeT He3HauyuTeNbHble OWNOKN K
HefOYETbl NPW LEMOHCTpaLUN YMEHU, HO
MOXET UX UCMPaBUTb CAMOCTOATENIbHO NP
TpeboBaHUU MU NPU HEOOMbLLIOA MOMOLLM
npenogaBaTens; «y40BNEeTBOP UTENbHO»!
obyyaloLMMca NoKa3blBaeT OCBOEHNUE
cojepXaHus ydyebHOro martepuana, Ho
nmeeT npobaemMbl NpyU AEMOHCTpaLuK
YMEHU, MOXET UCNPaBUTb OLUNGKM TONBKO
npu nomowy npenojasaTens;
«Hey/0BNeTBOPUTENbHO»: 06yvaloLWninca He
YCBOMN OCHOBHOE COAepXXaHue matepuana,
He MOXET NPOAEMOHCTPUPOBaTb KOHKPETHbIE
YMeHUs nan gonyckaeT 60/ee 4BYX Fpy6bix
OLWNGOK, KOTOPble HE MOXET UCNPaBUTh.
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