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AHHOTAIMA

Hucuumumna «MaTepuanoBeieHHe» BXOIUT B 0a30BYI0 4acTh 00pa30BaTEIbHON MPOrPaMMbl
MOJATOTOBKH ~ OoOydaromuxcss 1o  crenuanbHocTH  25.05.03  «TexHuueckass —dSKCIUTyaTanus
TPaHCIOPTHOTO  paaAnoo0OpylOoBaHUs»  HampaBiIeHHOCTh  «TexHuueckass  SKCIUlyaTalus
PaaAno’IIEKTPOHHOTO 000pYIOBaHUS BO3AYIIHBIX CYA0B U a3ponopToBy». [ucuumiuHa peanusyercs
kadempoit Ne23.

JlucuuiuiiHa HaneneHa Ha (GOpMUpPOBAHHE Y BBITYCKHHUKA

OOMIEKYIbTYPHBIX KOMITETCHIINH:

OK-1 «cnocoOHOCTh K a0CTPaKTHOMY MBIIIJICHHUIO, aHATIN3Y, CHHTE3Y»;

pohecCHOHATFHBIX KOMIIETEHITHIA:

[IK-2 «rOTOBHOCTHP K TMPOBEACHUIO WCIBITAHUNH W OMPENEICHUI0 PabdoTOCTIOCOOHOCTH
YCTAHOBJIEHHOTO, JKCILTyaTHPYEMOTO M PEMOHTHPYEMOTO TPAHCIIOPTHOTO PaTHOAIEKTPOHHOTO
000pyI0BaHUS;

po(heccCHOHATEHO-CIEUATH3HPOBAHHBIX KOMITETCHITUH:

[ICK-1.2 «roTOBHOCTh K MPOBEACHUIO HWCIBITAHUN M OMpPENETeHUI0 PabdoTOCIOCOOHOCTH
YCTaHOBJIEHHOTO, SKCITyaTHPYEMOTO M PEMOHTHPYEMOTO OOpPTOBOTO M HAa3€MHOTO aBHAI[HOHHOTO
PaZMO’IIEKTPOHHOTO 000PYIOBAHUS.

CopepkaHue AUCLUMNAMHBI OXBaTbiBaeT KPyr BOMPOCOB, CBA3AHHbIX C MOJyYEHUEM
CTYAEHTaMW TEOpPeTUYECKUX 3HAHWWA W MPAKTUYECKMX HABbIKOB MO MaTepuanoBeseHUIo,
MaTepuanam, NpUMeHAEMbIM B KOHCTPYKLMAX YCTPOWMCTB, MeToAaM M CpeAcTBaM KOHTPONA M

ncenenoBaHMA UX XapaKTePUCTUK.

MpenogaBaHue AUCLMNAMHBI NpeaycMaTpUBaEeT caeayrolme Gopmbl opraHusaumm yyebHoro
npovecca: nekumn, nabopatopHble paboTbl, camocToATebHaA paboTa cTyaeHTa.

Mporpammont AUCUMNAUHBLI NPeayCMOTPEHbI CAeAyloWmMe BUAbl KOHTPOANA: TEKyLWMiA
KOHTPO/1b YCNEBAEMOCTU, MPOMENKYTOYHAs aTTecTaumns B popme sK3ameHa.

06wan TPyA0EeMKOCTb OCBOEHMA ANCUMNANHDBI COCTaBAAET 4 3a4eTHbIX eauHuMubl, 144 yaca.

A3bIK 06y4YeHMA NO AUCUMNINHE KPYCCKUMY.



1. IlepeyeHb IIAHMPYEMBbIX Pe3yJbTATOB 00YYCHHUS 110 TUCHUILINHE

1.1. Ileau mpenogaBaHusi AUCHHUIIMHBI

Henpto  mucummimabl «MarepuanoBeneHHe» SBISETCS (OpPMHpPOBaHUE 0a30BOM OCHOBBI
KOHCTPYKTOPCKO-TEXHOJIOTMYECKON TOJArOTOBKU CHEIMAJIUCTOB, CIIOCOOHBIX K IPOEKTHO-
KOHCTPYKTOPCKOM,  TE€XHOJIOTMYECKOW,  HAay4dHO-HCCIEAOBATEIbCKOM WM YIPABJICHYECKOU
JEeSITEIbHOCTH B 00JIaCTH PUOOPOCTPOECHUS.

1.2. IlepeyeHb NJIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHUsI 10 AUCHMILJIMHE, COOTHECEHHBIX C
IVIAHMPYeMbIMH pe3yJbTaTamMu ocBoeHusi OI1

B pesynpTare OCBOEHHS JAUCHUIUIMHBI OOydaromuiics JODKEH o0najgaTh — CleAyHOIIUMHU
KOMITETEHIIUSIMU:
OK-1 «crnocoOGHOCTh K aOCTPaKTHOMY MBILIUIEHUIO, aHAIU3Y, CHHTE3Y».
[IK-2 «rOTOBHOCTP K TIPOBEACHHUIO WCHBITAHUM W  OMPENEICHUI0 PpaboTOCIOCOOHOCTH
YCTaHOBJIEHHOTO, 3KCITyaTUPYEMOTO U PEMOHTHUPYEMOTO TPAaHCHOPTHOTO PaJUO3IEKTPOHHOTO
000pyI0BaHUSI.
[ICK-1.2 «roTOBHOCTh K TIPOBEACHHUIO WCHBITAHUA M OMpPEAeTeHUI0 pPaboTOCTIOCOOHOCTH
YCTaHOBJIEHHOTO, SKCITyaTUPYEMOTO U PEMOHTHPYEMOI0 OOPTOBOTO M HA3€MHOI'O aBHALMOHHOTO
PaanO’IIEKTPOHHOTO 000PYIOBAHUS.

2. Mecro qucuMmiuHbl B cTpykrype OII
JucuunnuHa Ga3upyeTcsi Ha 3HAHUAX, paHee NMPUOOPETEHHBIX CTYAEHTaMH MpPH U3y4yeHUU
CIIEAYIOIIMX TUCLUIUIMH: «BBenenue B HampaBieHue», «Pusnkay, «Xumus»,
3HaHUs, TOJyYEHHbIE IPU HU3YYEHUH MaTepuala JaHHOM JUCLMILIMHBI, HMMEIOT Kak
CaMOCTOSTEJIBHOE 3HAYEHUE, TaK U UCIOJb3YIOTCS NPH U3YYEHUH KOHCTPYKTOPCKO-TEXHOJIOIHYECKUX
JTUCLMILINH MPO(ECCHOHATBHOIO [IUKIIA.

3. O0bem mucuumiauabl B 3E/akagem. uac
JlanHbie 00 o0mieM o0beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB Y4eOHOH pabOTHI IO

JTUCHMIUIMHE (U pacripe/iesieHue 3TOH TPYJ0OeMKOCTH 110 CEMeCTpaMm) MpeIcTaBIeHbl B Tabuie 1

Tabmuma 1 — O6beM U TPYJ0EMKOCTh JUCITUTIIHBI

Bun yueGHOH paboTHI Beero TpymnoemkocTs 110
ceMecTpam
Ne2

1 2 3

OGuIast TPYI0EMKOCTh 4/ 144 4/ 144

aucuumImHebl, 3E/(4ac)

Ayoumopmubsle 3anusmus, BCEro 4ac., 68 68

B mom uucne

nexunu (JI), (dac) 34 34

[pakTH4ecKre/ceMUHAPCKHUE 3aHATHS

(I13), (uac)

nabopatopubie padotsl (JIP), (4ac) 34 34

KypcoBoii rpoekT (padota) (KII, KP),

(gac)




Dk3aMeH, (dac) 45 45
Camocmosmenvras paboma, BCero 31 31
Bui N1poOMeKyTOYHOT0 KOHTPOJISA: k3. OK3.

3auer, qudd. 3a4eT, 3k3amMeH (3ader,

dudd. 3a4, Ik3.)

4. CoaepkaHue JUCUMIIMHBI
4.1. Pacnpeaesnenue TPy10eMKOCTH AUCIHUNIMHBI

10 pa3aejiaM U BUAAM 3aHATHI

Pa3Z[CJ'II)I 1 TECMbI IUCHUIIJIMHBI U UX TPYAOCMKOCTb ITPUBCJACHLI B Ta6J'II/IIIC 2.

Tabnuna 2. — Pa3nensl, TEMbI TUCHUTITUHBI U UX TPYA0EMKOCTh

Pasgenbl, TeMbl ANCUMNAUHDI

Nlekunn

[ \

n3
(C3)

np

Kn
(vac)

CPC
(vac)

Cemectp 3

maTepunanos.

Pasgen 1. Knaccudmkauma safneKkTpoTexHUYecknx

CBOMCTBaA.

B/AUSAHME Ha CBOMCTBA

Tema 2.3 Mpoueccol gudodysnu.

Paspen 2.0cHOBbI maTepuanoseneHumA.

Tema 2.1 Kpuctannmyeckue CTpyKTypbl U UX

Tema 2.2 lepeKTbl KPUCTANTNYECKUX CTRYKTYP U UX

cnnaBoB

cnnaBoB

Paspnen 3.CBoiicTBa MeTaN/10B M CNIaBOB

Tema 3.1 ®aszoBbIN COCTaB CNAaBOB

Tema 3.3 Tepmuyeckan 06paboTka MeTanios u

Tema 3.2 Tunosble guarpammsl $pa3oBoOro cocTasa 3

Tema 4.2 CTekna 1 nx cBOmMcTea

Paspen 4. CBolicTBa HEMETANNYECKUX maTepmnanos

Tema 4.1 NnacTmaccbl U UX CBOMCTBA

Tema 4.3 CocTaB 1 CBONCTBA KEPaMUKMK

Pasgen 5. DneKkTpuyeckme CBOMCTBA MaTepPUanos
Tema 5.1 30HHas CTPyKTypa TBEPAOro Tena

Tema 5.2 D1eKTPonpoBOAHOCTb MaTeEPUANoB




Pasgen 6 MNposBogHMKOBbIE MaTepmabl

Tema 6.1 3aBMCMMOCTb YAE/1bHOIO CONPOTUBAEHUA
METaI/I0B 1 CN1aBOB OT TemnepaTypbl U AedeKToB

CTPYKTYpbl
Tema 6.2 Knaccndmkauma npoBoLHUKOBbIX

MaTepunanos nNo 061acTn UX NPUMEHEHUSA B
3NIEKTPOTEXHUKE

Tema 6.3 CBepxnpoBOAHUKN. XapaKTEPUCTUKUN U
061acTb NPUMEHEHUSA

Paspen 7. Ananektpnyeckmne matepuanbl

Tema 7.1 MNonapusauma AN31EKTPUKOB B
9/IeKTpUYeCcKom none

Tema 7.2 N30naumnOHHbIE maTepuasbl U
KOHZ,eHCaTOpHble AN3NEKTPUKM

Tema 7.3 AKTUBHbIE ANINEKTPUKN. KnaccuduKkaums u
061acTb NPUMEHEeHUA

Paspen 8. NonynpoBoaHMKOBbIE MaTepuanbl

Tema 8.1 CobCcTBEHHbIE U MPUMECHbIE
NosynNpoBOAHUKM

Tema 8.2 KoHTaKTHble ABNEHMA Ha rpaHuLe
NoNynpoBOAHWKOB Pa3HOM NPOBOAMMOCTU

Tema 8,3 BanaHue BHelWHNX GpaKTOpPOB Ha
NPOBOANMOCTb NOYNPOBOAHMUKOB.

Tema 8.4 TexHONOrMYeCcKMe acneKkTbl NoaAy4YeHmsa
NonynpoBOAHMKOBbLIX MaTepPMNasioB

Pasgen 9 MarHuUTHbIe maTepuansl

Tema 9.1 Mpouecc HamarHMYMBaHMA U NapPameTpsbl
MarHWTHbIX CBOMCTB MaTepUanos

Tema 9.2 MarHuTomarkne maTtepuansl n 061acTb Ux
NPMMeHeHuUsA

Tema 9.3 MarHuTOoTBEpAbIE MaTepuanbl M 061acTb UX
npMMeHeHuUsA

Pasaen 10 KOHCTPYKUMOHHbIE MaTepuansl

Tema 10.1 MexaHn4yeckme, TeXHONOTMYECKMe U
3KCMNyaTaUMOHHbIE CBOMCTBA KOHCTPYKLIMOHHbIX
maTepmanos

Tema 10.2 KnaccudpurKauma KOHCTPYKUNOHHbIX
MaTepranos No COCTaBy U CTPYKType

Pasgen 11 OcobeHHOCTN CBOMCTB HAHOPA3MEPHbIX U
HAHOCTPYKTYPHbIX MAaTEPMaANoB




WNToro B cemectpe: 34 34

31

WUtoro 34 0 34 0

31

4.2. Copep:xaHue pa3aejioB M TeM JeKUMOHHbIX 3aHATH I

Conepsxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHH MPUBEACHO B Ta0IMIE 3.

Tabnuma 3 - Coneprxkanue pas3/ieloB U TEM JICKIIMOHHBIX 3aHSATHI

Homep
pa3gena

HasBaHuWe 1 coaepkaHune pa3aenos v TEM NEKLMOHHbIX 3aHATUI

Pasgen
1.

Knaccudpmkaumm aneKTpoTexXHMUeckKux matepmanos.

OCHOBHble MaTepuasbl 31eKTPOMEXaHUYECKOro 060pyL0BaHMA U UX CBOMCTBA.
TexHO/MIOrMYECKMe MaTepualibl, MPUMEHAEMbIE B TEXHO/IOMMYECKUX NpoLeccax
MPOU3BOACTBA 3/IEKTPOMEXAHUYECKUX U3AEeNNIN. KOHCTPYKLMOHHbIE MaTepuanbl:
MEeTabl U CNNaBbl, MAACTMACChI, CTEKNA, KEPAMMKa, Kien. BcnomoraTesibHble
MmaTtepuasnbl ans obecneyeHms HeobXo4MMbIX YCI0BUIA NPU NpoBeaeHUn
TEXHO/IOTUYECKMX ONepaLLni.

Pasgen

OcHOBbI MaTepuanoBeneHuUa.

CTpoeHVe MeTaNNoB 1 CNIaBOB, OCHOBHbIE GU3NYECKME CBOMCTBA KPUCTANIMYECKOM
CTPYKTYpPbI. TUMbI KPUCTANIMYECKUX PELIETOK. MoNKpUCTaNINYECKME U
MOHOKPUCTALIMYECKMNE CTPYKTYpPbI. MoMMOPOU3M M aHM3OTPONMUA KPUCTANNNYECKUX
CTPYKTYP. [ledeKTbl KPUCTANNNYECKOMN CTPYKTYPbI, UX BAMAHME HA CBOMCTBA MaTepMasios.
Mpouecco! gudpdysnu.

Pasgen

CBoiAcTBa MeTa/IJIOB U CNNABOB.

dopmunpoBaHME CTPYKTYpbl METANOB M CMIABOB NPU KpUcTannusaumu. NoammopoHsoie
npespalLeHunn. CTpoeHune cnnaBos. JnarpamMmmbl COCTOAHWA CUCTEM CMJIABOB C NOJIHOM U
OrPaHWYEHHOM PacTBOPMMOCTAMM B TBEPLOM COCTOAHUM.

HasHauyeHue, CYyLWHOCTb U XapaKTePUCTMKA ONnepaLmii TepMmuyeckoin o6paboTKu.
Tepmunyeckan obpaboTka ctanm. OcobeHHOCTU TepMmnUYeckon 06paboTKM LBETHbIX
MeTaNNoB 1 cnnasos. ObecneyeHne 3a4aHHbIX MEXaHUYECKMX U TEXHONOTUYECKMX
CBOWCTB Npu Tepmuyeckoii obpaboTke.

HasHauyeHue, CyLHOCTb U XapaKTEPUCTMKA onepaLmii XMMUKO-TEPMUYECKO 06paboTKu.
ObecnevyeHune 3agaHHbIX MEXaHUYECKMX U TEXHONOMMYECKUX CBOMCTB NPU XUMUKO-
TepMmuyeckoit obpaboTke

Paspen

CBoiACTBa HEMETANIMUYECKUX maTtepunanos.

KI'IaCCMd)MKaLI,MFI noavmepos. TepmonnacTUyHbIe NOAUMEPbI U NX CBOWCTBaA.
TepmopeaKTUBHble NOANMEPbI U UX CBOWCTBaA. KoMno3nuymoHHbIe naacTtmaccsl.
HanonHuTenn naactmacc, Coctas M TONOAOTUA.

Knaccndukauma ctekon no creknoobpasyolemy XuMmndeckomy coegmHeHuto. Cocrtas u
CBOICTBA OKCMAHbIX CTEKON. MeToAbl NOBEPXHOCTHOM M 06bemMHON MoanduKaLmm
ctekon. CuTannbl U UX CBOMCTBA.

Kepamuka, xummyeckunin n ¢pasoBsblit coctas. Onepaumnmn Kepammnyeckom TeEXHONOoTUN.




CsoicTBa M 06/1aCTb MPUMEHEHMA KepaMUYECKNX N3aenni

MexaHu4yecKme CBOMCTBA KOHCTPYKLMOHHbIX MaTepuanos. Knaccudukauma n suabl
UCMbITaHUI aNa onpeaeneHma MexXaHNMYeCcKMxX CBOMCTB.

XapaKTepUCTMKa OCHOBHbIX TEXHOIOTMYECKMX METOA0B 06PpaboTKMN 31EKTPOTEXHUYECKUX
M KOHCTPYKUMOHHbIX MaTepuanos. TeXHONOrM4yeckne cCBOMCTBA MaTepuasos.

Pasgen

dneKTpuyecKne cBOMCTBa maTepuanos

OCHOBHbI€ NOHATUA N 31EMEHTbI 30HHOW TEOPUUN. 30HHbIE CTPYKTYPbl METaJI/I0B,
AN3NEKTPUKOB M MNOYNPOBOAHMKOB. XapaKTEPMCTMKA 3/IEKTPUYECKMX CBOMCTB
NPOBOAHMKOB, NOYNPOBOAHUKOB U AN3/EKTPUKOB.

YaenbHas afekTpuyecKkas NpoBOAMMOCTb KOHLEHTpaLMs HocuTeei 3apaaa B
MPOBOAHMKAX U NOYNPOBOAHMUKaX. [MOABUMKHOCTb HOCUTEIel 3apaaa, 3aBUCUMOCTb OT
CTPYKTYpPbl U TeMMNepaTypbl.

Pasgen 6

MpoBoAaHUKOBbIE MaTepUabl

XapaKTepVICTMKa CBOWCTB NPOBOAHUKOB N UX 3@aBUCMMOCTb OT BHELUHUX ycnosmﬁ.
HDOBO,CI,HMKOBbIe maTtepuasnbl C BbICOKOM nposoanMOCTblIO. an/II'IOI/I n nx KJ'IaCCI/Id)I/IKaLI,I/I’FI.
Tpe6OBaHMﬂ K Matepuanam npmnoes. MaTepmanbl AnAa pas3IM4HOro Bnuaa KOHTaKTOB.

MaTepmanbl c 6onblwmm YAENbHbIM CONPOTUBNIEHNEM, PESUCTUBHbLIE MAaTEPUAbI.

fABneHune cBeEpPXNpoBOAMMOCTH. CBerI'IpOBO,CI,FILLI,ME mMeTannbl U Cnaasbl. CBerﬂpOBOAﬂLLI,aﬂ
KepamMukKa.

Paspgen7

[vanekTpuyeckme matepuanbl.

|_|0!'Iﬂpl/13aLl,Mﬂ ANSNEKTPUKOB B 3/IEKTPUYECKOM MOo1e. ﬂ,maneKTpmquKme nortepu un
I/1EKTPUYECKaAa NPOYHOCTb ANINEKTPUKOB. MexaHunyeckue, TEPMUYECKUNE N ¢M3VII-(O-
XMMUYECKMe CBOMCTBA ANSNEKTPUKOB.

Fa3006pa3Hble ANSNEKTPUKN. Knakme ANINEKTPUKN. 3HEKTpOM30ﬂF|LI,MOHHbIe
nnactmaccol. lloanmepobl, nonyyaemsole I'IO/'IMMEpM33LI,MEVI n I'IOJ'IMI-(OHLI,EHcaLI,MEﬁ.

AKTUBHbIE AONINEKTPUKN. XapaKTepMCTMKa CErHETO3NNEKTPUKOB U NbE3O3/IEKTPUKOB.

CeoiicTtBa 1 061acTb NpPUMeHeHUA pe3nHbl. TeXHONOorMYyeckme NpoLecchbl N3roToBaeHUA
crekna. Ceoiicrea u o61acTb NMPUMEHEHUNA KEPAMUKHN. Cnopa v cnoaaHble maTepuanbl.
J1aku, amanun, KomnayHabl U KNeu.

Paspen 8

MonynpoBoAHUKOBbIE MmaTepuanbl.

Knaccndmkaums nonynpoBogHMKOB. DNEKTPONPOBOAHOCTb NOYNPOBOAHUKOB U ee
3aBMCUMMOCTb OT Pa3/IMYHbIX pakTopoB. POTONPOBOAMMOCTb NONYNPOBOAHNKOB.
TepMoaneKkTpuyeckne ABAEHUA B NONYNPOBOAHUKAX. [aNbBaHOMArHUTHbIE 3GPEKTbI B
noaynpoBOAHMKaAX.

XapaKTepucTnKka NpocTbiX NOAYNPOBOAHMKOB. TeXHONOrMYecKkue onepaummn noayvyeHus
MOHOKPUCTaNNNYECKNX NONYNPOBOAHNUKOBbLIX MaTePUNaANOB. dunsmyeckne metoabl
OYUCTKU NONYNPOBOAHUKOBbIX MaTepuasnos. XapaKTepuUCTmKa u CBOWMCTBA OCHOBHbIX
6MHaprIX nonynpoBoaHMKOBbIX COEAMHEHMI‘&. TeepAble pacTBOPbI HA OCHOBE NPOCTbIX
nonynposoaHMKOB U XMMUNYECKNX COG,CI,VIHGHVIVI.




Paszpnen 9 MarHuTHble maTepuanbl
AiBneHuna ¢peppomarHetmama n peppumarHetnama. ObpasoBaHme JOMEHHOMN CTPYKTYpbI B
deppomarHeTmKkax. Mpouecc HamarHMyMBaHMUA BO BHELWHEM MarHUTHOM nose. ABneHune
ructepesuca. NMapameTpbl MarHMTHbIX CBOMCTB MaTepuranoB. Knaccudmkaumsa
MarHMTOMArKMX MaTepunanos, 061acTb NpUMeHeHUsA. HU3Ko4YacTOTHbIe U
BbICOKOYACTOTHbIE MarHUTOMSATKME MaTepuasbl — Gepputbl. AMOpPHbIE MarHUTOMATKNE
maTepuasnbl. MarHutoTeepabie matepuasibl — UCTOYHUKM NOCTOAHHOIO MarHMTHOrO MoAS.
TpeboBaHMe K MapameTpam 1M 3aBUCUMOCTb OT COCTaBa M CTPYKTYpbl. Tepmuyeckasn
06paboTKa MarHUTOMATKMX U MarHUTOTBEPAbIX MaTepMaoB.
Pasgen | KOHCTPYKUMOHHbIe MaTepuanbl.
10.

HasHayeHMe 1 oCcHOBHble TpeboBaHUSA, NPeabABAAEMbIE K KOHCTPYKLMOHHbIM MeTainam
M CNAaBam, NCMOb3yEMbIM B 3/IEKTPOMEXAHUYECKUX U34ENUAX.
CocTaB, OCHOBHbIE MapPKM U COCTOAHME NMOCTABKM YINEePOLUCTbIX U IETMPOBAHHbIX CTaNEMN.
HasHayeHuMe 1 ycnoBus BblI6Opa OCHOBHbIX MApPOK CTasien ana nsgenni
3N1EeKTPOMEXaHMUKM.
XapaKTepuCTMKa 1 CBOMCTBA LBETHbIX METaNN08B U cnaaBoB. COCTas, OCHOBHblE MapKu 1
COCTOAHME NOCTABKM.
CTOMKOCTb MATEPMA/IOB K 3/IEKTPOXMMUYECKON U K XMMUYECKOM KOppo3nun. MeToabl
NOBbILIEHWA KOPPO3UOHHOW CTOMKOCTM U 3aLLUMUTbI OT KOPPO3UK. FKaponpouHOCTb U
MeTOAbl €€ NOBbIWeEHUA. X1aA0CTOMKOCTb MaTepmanos. BamaHne pagmaumoHHoOro
06.1y4eHUs Ha PU3NKO-MeXaHNYECKME CBOMCTBA MaTepmnaos.

XapaKTepuCTMKa M CBOMCTBA CMNaBOB C 0COObIMM TENIOBBIMW CBOMCTBaMM: CNAaBbl C

MWHUMANbHO BO3MOXKHbIMW TEMNEPATYPHbIMU KOIPPULMEHTAMM IMHEAHOTO PACLIMPEHUSA

1 33, aHHbIMM TeMMepaTyPHbIMK KO3bOULIMEHTAaMU IMHENHOTO pacLUMpPEHUA.

CraBsl ¢ 0cOOBIMU YIIpYTHMH cBoiicTBamu. CTpyKTypa, PU3NKO-MeXaHUIEeCKHe CBONCTBA

CIIIABOB.

KOHCTPYKLMOHHbIE NAACTUKM M KOMMNO3ULMOHHbIE MaTepuasbl, UCNOb3yeMbIE B

3N1eKTPOMEXaHMKE.
OcHoBHble TpeboBaHUsA, NpeabABAAEMble K NNACTUYECKMM Maccam. Buapbl,
XapPaKTEPUCTMKM U MAPKMN KOHCTPYKLUMOHHbIX NAACTUKOB , UICMOIb3YEMbIX B U3AENNAX
npmnbopocTpoeHus.

HasHauyeHMe, xapaKkTepmncTnKa n 06,1acTb NPUMEHEHUA KOMMO3ULMOHHbIX MaTeEPUAIOB.

Pasgen | Ocob6eHHOCTM CBOMCTB HAHOPA3MepPHbIX U HAHOCTPYKTYPHbIX MAaTepuanos.
11.

MeToabl nNoOAyYeHUA HAHOCTPYKTYPHbIX MeETaNIMYecKnx CcnnasoB. BauaHune pasmepa
KPUCTaNIM4eCKoro 3epHa Ha ¢M3VI‘-I€CKVI€, MeXaHMYECKMEe N TEXHONOTMYecKMe CBOMCTBA
cnnaBoB. HaHOCTPYKTYpPHbIEe KOMMNO3MLUNOHHbIE MaTepuabl.

4.3. IlpakTnyeckue (ceMUHAPCKHE) 3aHATHS

TeMbl MPAKTUYCCKUX 3aHATHH U UX TPYAOCMKOCTD ITPUBCICHLI B Ta6J'II/II_IC 4,

Ta6Jmua 4 — HpaKTI/I‘-IeCKI/IC 3aHATUSA U UX TPYAOCMKOCTD
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o
Ne - | TpynoemkocTb »
TeMbl IPAKTHYECKUX 3aHSATUM DopMBI IPAKTUYECKUX 3aHATUI ( > | pasieia
n/n 4ac) JIMCLIATI-
JINHBI
Y4eOHBIM IIaHOM HE MPETYCMOTPEHO
Bcero:
4.4. JlaGopaTopHble 3aHATHSA
Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYJOEMKOCTb IIPUBEACHBI B TAONHUILIE 5.
Tabnua 5 — JlabopatopHble 3aHATHS U UX TPYAOEMKOCTb
No
Ne H 6 6 TpyA0EeMKOCTb, pasfiena
anmeHoBaHMe nabopaTopHbIx paboT
n/n (vac) Aancumn
NNHBI
Cemectp 3
1. UccnepoBaHWe CBOMCTB NPOBOAALLMNX CM1aBOB 4 6
2. UccnepoBaHme CBOMCTB NAaCCUBHbBIX AM3IEKTPUKOB 4 7
3. UccnepoBaHme npamoro U obpaTtHoro nbesoaddekTa 4 7
4, UccnepoBaHue cBOMCTB NOAYNPOBOAHUKOBbIX 4 8
MaTepUuanos.
5. MccnepoBaHne CBOMCTB MarHUTOMATKUX 4 9
MaTepuanos.
6. UccnepoBaHme CBOMCTB MarHUTOTBEPAbIX 4 9
MaTepuanos.
7. UccnepoBaHe MUKPOTBEPAOCTU MOBEPXHOCTH 4 10
aetanm
8 UccnepoBaHume ceoiictB $poToaAnM0408B 4 8
9 UccnepoBaHMe WepoOXoBaTOCTU NOBEPXHOCTH 2 10
Bcero 34

4.5. KypcoBoe npoexTupoBanue (padora)

Y4eOHBIM MJIaHOM HE MPETYCMOTPEHO

4.6. CamocrosiTesbHasi padoTa 00y4arOUINXCS

Bunasl camocTosaTeapHOM pa60TBI " €C TPYAOCMKOCTDb NPUBCACHLI B Ta6J'II/II_[e 6.

Tabnuma 6 Buasl caMmocTosTENIbHOM pabOThI U €€ TPYI0EMKOCTh
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Bun camocTosTensHoi paboThI Bcero, uac | Cemectp 2, yag

1 2 3
CamocTosiTeIbHasi padoTa, BCEro 31 31
U3y4YEeHHE TEOPETHYECKOrO MaTepuaa 20 20

nucuutuHel (TO)

KypcoBoe mpoektupoBanue (KII, KP)

pacuerHo-Tpadudeckue 3ananus (PI'3)

BhIIONTHEHUE pedepara (P)

IMoaroroeka K Texymiemy koaTpoiio (TK) 11 11

nomarHee 3ananue ([3)

KOHTPOJIBbHBIE pa0oThl 3a0uHNKOB (KP3)

5. IlepeyeHb y4eOHO-METOAMYECKOT0 00ecTedeHUS IJIs1 CAMOCTOSTEIbHO

padoThI 00y4aAKIINXCS MO JUCHUIITIMHE (MOIYJII0)
Y4eOHO-MeToAMYeCKuEe MaTepuaibl JJIs CaMOCTOSITEIbHOM paboThl OOy4aroOUIMXCsl yKa3aHbl B
.. 8-10.

6. IlepedyeHb MeYaTHBIX M DJIEKTPOHHBIX YUSOHBIX U3IaHUM
[lepeueHp nevaTHBIX U SJIEKTPOHHBIX YUEOHBIX U3IaHUI IpHUBE/IeH B TabauIe 8.
Tabmuma 8— IlepeueHpb meyaTHBIX U AIEKTPOHHBIX YUeOHBIX U3AaHUI

Wunop Bubanorpadpuyeckan ccoinka / URL agpec K-BO 3K3.

MartepuanoseaeHue : yueb.nocobure ana sysos / B.B.MAOWKUH. — M. :
MNspatenbctso KOpaiit, 2013. — 463.

MartepuanosegeHue : yuebHuK ansa 6akanaspos / I.F.boHAapeHKo,
T.A.KabaHoBa, B.B.Pbibanko; nog pea. I.I.boHaapeHKo. —
M.:N3patenbcTBotOpanT, 2012. — 359.

MacbiHKOB, B.B. MaTepuanbl 3/1eKTPOHHOM TexHWKK / B.B. MacbiHKoB, B.C.
CopokuH. — CN6. : "NaHb", 2007. — 368 c.

TexHo/M0rMA MaTepPUanoB MUKPO- U HAHOINEKTPOHUKM / MOCK. roc. UH-T
CTanun 1 cnnaBoB (TexHonor. yH-T). - M. : MUCuC, 2007. - 542c.

Bonkos .M., 3yes B.M. Matepunanosegenune. M.: 134. LEHTP «AKagemua», 60
2012.

MaTepuranoBegeHne N TEXHONOMNA MeTannoB: Y4ebHUK 4Nna By30B 20
/Nopg, obuw,.pea. I.NM.detncosa. M.: Bbicwana wkona, 2001.

MnotAHckaa M.A., KupwuHa N.A., dunoHos O.M. 100

MaTtepunanoBeseHue U MaTepPUasibl SNEKTPOHHOM TEXHUKU: TEKCT
nekumin / CN6IYAN. CM6., 2004

bpaHgoH ., KannaH Y. MUKpoCTpyKTypa matepuanos. Metoabl 12
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nccnepoBaHua U KoHTpoaa. — M.: TexHocdepa, 2004.

MasTbto3 ®., PonnunHre P. Komno3snumoHHble maTepuasnbl. MexaHuMKa 12
n TexHonoruun. — M.: TexHocoepa, 2004.

621.7 - E72 Epmakos C.C., BazHukos H.®. [NopoLwkKoBble CTanu u 12
nsgenua.- J1.: MawwunHocTpoeHune, 1990

669-K65 KOHCTPYKLMOHHbIE U 91EeKTPOTEXHUYECKME MaTepmanbl: 5
Yyeb6Hoe nocobue / Nopa pen. B.A. dunmkosa. M.: Bbicwas wKona,

1990.

Napwuu B.M., Nonosckas A.A. [1poeKTUpoBaHME TEXHONOTNYECKUX
NpOoLLeCcoB N3roTosaeHuns aetanen npmbopos: Yueb. nocobue/
CN6IryAn, CNe.,2003.

7. IlepeuyeHb 3IEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
HMH(}OPMaLMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTu «HTepHeT»
[Iepeuenn 3IEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(}OPMAIIMOHHO-
TEJIEeKOMMYHUKAMOHHON ceTu «/HTepHeT», HEOOXOAUMBIX JJIsi OCBOCHUS JAUCUUIUIMHBI NPUBEICH
B Tabnure 9.

Tabmuma 9 — TIlepedeHb ANEKTPOHHBIX OOpa30BATENBbHBIX PECYpCOB  HMH(POPMAIIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTn «HTepHeT»
URL appec HanmeHoBaHue

HocTtyn B 3BC «JlaHb» ocywecTenaeTca no gorosopy Ne 695-7 ot
http://e.lanbook.com/books 30.11.2011

http://znanium.com/bookread
Loctyn B 9bC «ZNANIUM» ocywectsnaerca no gorosopy Ne 186-

36C ot 08.02.2012

8. Tlepeyenb HHPOPMAITMOHHBIX TEXHOJIOTUN
8.1. [Tepeuenr nporpaMMHOrO 00€CIEUYEeHHS, HCIOJIB3YEMOTO MpHU
OCYILIECTBICHUH 00pa30BaTEIbLHOTO Mpoliecca M0 AUCHUIIIIHE.
[Tepeuens UCHOIB3YEMOTO MPOrPAMMHOTO OOecTieueHus mpecTanieH B Tadbnuue 10.

Tabmuma 10— [lepeuens mporpaMMHOT0 0O€CTICUeHHS

Ne m/m HaumenoBanue

He npenycmotpeno

8.2. [lepeyenp MHGOPMALIMOHHO-CIIPABOYHBIX CHCTEM,HCIIONIB3YEMbIX
IIPU OCYILIECTBICHUH 00pa30BaTEILHOTO MpoIecca M0 AUCHUIITIHE

HepequL HCIOJIb3YEMbBIX I/IH(l)OpMaI_II/IOHHO—CHpaBO‘IHLIX CHUCTCM IIPCACTABJICH B Ta6J'II/II_Ie
11.

Tabnuua 11— ITepeyenp HHPOPMAITMOHHO-CIPABOYHBIX CUCTEM

Ne m/m Haumenopanue

He npenycmorpeno
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9. MarepuanbHo-TeXHUYeCKas 6a3a

CocraB  MaTepHabHO-TEXHMYECKOW  0a3bl, HEOOXOAUMOW ISl  OCYILECTBIICHUS
00pa30BaTEILHOTO MpoIiecca Mo TUCIUILINHE, TPEACTaBIICH B Tadmuiel?2.

Tabnuma 12 — CocTaB MaTepuabHO-TEXHUIECKON 0a3bl

Ne HanMmeHOBaHMWe COCTaBHOM YacT MaTeprabHO-TEXHUYECKOM Homep ayauTopum
n/n 6asbl
1 MynbTUMeAUIiHAA NEeKLMOHHAA ayAMTopuUs
2 CneunanunsmpoBaHHada fnabopaTtopua « MatepuanosegeHune un 14-03Tacr
TEXHO/I0MMA KOHCTPYKLMOHHbIX MaTepuanos»

10. OueHouHble cpecTBa i IPOBEACHUS MPOMEKYTOUYHON aTTecTalluu

10.1.

CocTaB OIICHOYHBIX CPEJCTBIUIA MPOBEACHUS NPOMEKYTOUHOU

aTTECTAIlMU OOYJArOIINXCS 110 JUCITUTIIIMHE TIpUBeIeH B Tabmuie 13.
Tabauma 13 — CocTaB OLIEHOUHBIX CPEACTB JIIsl NPOBEACHUSI TPOMEXKYTOUYHOM aTTecTallii

By npomexyTro4HoM arrecTanuu IlepedyeHb OLICHOYHBIX CPENICTB

DK3amMeH

Cnucok BOIIPOCOB K IK3aMEHY;
DK3aMeHaIMOHHbIE OUJIETHI;
3amaum;

TecTl.

10.2.

B kaudectBe KpuTEpHUEB OLEHKH YpPOBHS CGHOPMUPOBAHHOCTH

(ocBOEHMS) KOMIIETEHIIMHA OOYJaroNUMHUCS TIPUMEHSIETCS S-OalibHas IIKaja OICHKH
chopMUPOBAaHHOCTH KOMIICTCHIIMM, KOTOopas mpuBeacHa B Tabmuue 14. B Teuenue
ceMecTpa MOXeT wucnojib3oBaThes 100-0aybHas IIKana MOIYJIBHO-PEHTHHTOBOM

CHCTCMBbI

yHI/IBepCI/ITeTa, ImpaBuJIa HUCIIOJIB30BaHUA KOTOpOﬁ, YCTaHOBJICHBL

COOTBETCTBYIOIIMM JIOKQJIbHBIM HOpMaTUBHBIM akToM 'Y AIl.
Tabmuna 14 —Kpurepun orieHkn ypoBHs ChOPMHUPOBAHHOCTH KOMIETEHITUN

OLieHKa KOMIIETEHIINN

5-0aiUIbHAs IIKaIa

XapakreprcTrka c(hopMUPOBAHHBIX KOMITETEHIIMI

— oOyuarouuiics TriayOOKO M BCECTOPOHHE YCBOMJ HPOTrpaMMHBIN
MarepHai;

— YBEPEHHO, JIOTUYHO, [T0CJIE0BATEIbHO U IPAMOTHO €0 M3J1araer;

— ONUPAsCh Ha 3HAHUS OCHOBHOM U JOTOJIHUTEIbHON JIUTEPATyphl, TECHO

COTIIMYHOY N
GATTCHOD NPUBS3BIBAET YCBOCHHBIC HAy4YHBIC TIOJOXKCHUS C TMPAKTHYECKOU
JCSITEIbHOCTBIO HAIPABJICHMS,
— yMeJI0 000CHOBBIBACT M APTYMEHTHPYET BBIIBUTAEMbIC UM HJICH;
— JIeJIaeT BBIBOJBI M 00OOIIEHHUS
— cBOOOIHO BJIaJICET CUCTEMOM ClielMaTn3uPOBAHHBIX MOHATHH.
— 00yy4arouiicss TBEPI0 YCBOMII MPOTPaMMHBIN MaTepuan, TpaMOTHO U IO
CYIIECTBY M3JIaraeT ero, Onupasich Ha 3HAHUSI OCHOBHOM JIUTEPATYPHI;
— HE JIOTYCKaeT CYIIECTBEHHBIX HETOUHOCTEHH;
«XOPOILIO» — YBA3BIBA€T YCBOGHHBIE 3HAHUA C TMPAKTUYECKOW JAEATEIHHOCTHIO
«3aUTEHO) HaIpaBJICHHUS,

— apryMEHTUPYET HaYYHbIE TOJIOKEHUS;
— JIeJIaeT BBIBOIBI M 000OIIEHHUS
— BJIAJICET CHCTEMOMH ClelnaIn3upOBaHHBIX TOHATHH.
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Or1eHKa KOMIIETEHITII

5-0ayuIbHAd IIIKaJIa

XapaxrepucTuka copMHUPOBAHHBIX KOMITETEHIMIHA

«YIIOBJICTBOPUTEITLHO
«3aYTCHO»

— 00y4arouuiics YCBOMJ TOJIBKO OCHOBHOW MPOTPAMMHBIM MaTepual, Mo
CyLIECTBY M3JIaraeT €ro, ONHpasChb Ha 3HAHUSA TOJIBKO OCHOBHOM
JIUTEPATYPBHI;

— JIOIYCKAeT HECYIIECTBEHHbIE OIIMOKU 1 HETOUHOCTH;

— WCIIBITBIBACT 3aTPyJHEHHUS B IIPAKTUYECKOM IPUMEHEHUM 3HAHUHI
HallpaBJICHUS,

— ¢J1a00 apryMeHTHPYET Hay4yHbIE MTOJI0KEHHUS,

— 3aTpyaHsieTcs B OPMYIMPOBAHUH BHIBOJIOB M 0000IICHNUH;

— YaCTMYHO BJIAJICET CUCTEMON CIEIMAIM3UPOBAHHBIX TIOHATUH.

«HEYJIOBJIETBOPUTEITHHOY
«HE 3aYTCHO»

— o0ydJarouiiics He YyCBOWJI 3HAYUTEIBHOW YacTH MPOTPaAMMHOTO
MaTepuana;

— JIOTIYCKAeT CYIIECTBEHHBIE OMMOKUA W HETOYHOCTH IMPH PACCMOTPEHUH
mpo0OJsieM B KOHKPETHOM HaIlpaBJICHUH;

— MCTIBITBIBAET TPYTHOCTH B MPAKTHYECKOM IPUMEHEHNH 3HAHU;,

— HE MOYKET apryMEHTHPOBATh HAYYHBIE ITOJIO’KEHHS,

— He GOpMYIHPYET BHIBOJOB U 0000IIEHUIA.

10.3. THUIOBBIE KOHTPOJIBHBIE 3a/1aHNS WIIM HHBIE MAaTEPHAIIBI.

Bormpocsl (3anaun) i s5K3aMeHa mpeicTaBieHsl B Tadiauie 15.
Tabnuma 15 — Borpocs! (3amaun) s 9K3aMeHa

Ne n/n MepeyeHb BONPOCOB A1A 3K3aMeHa

1 Knaccndumkaumm matepmanos 3NeKTPOHHbIX CPeACTB.

2 Tepmunyeckas o6paboTka ctanu. OcobeHHOCTM TepMUYECKOoM 06paboTKN LBETHbIX
MeTanN0B U CNIaBoB

3 dneKTpUYecKme, MexaHM4Yeckne 1 TeXHONOorMyeckme CBOMCTBa MaTepUanos.

4 XapaKTepmucTmka 1 CBOMCTBA LBETHbIX METaN/10B U CM1ABOB.

5 CocTtaB U MapKUpPOBKa MmaTepmanos.

6 CrmuiaBbl ¢ 0COOBIMH yIIpyruMu cBoiicTBaMu. CTpyKTypa, GU3UKO-MEXaHUUECKUE
CBOMCTBA CIIABOB, UX MapKUPOBKA 1 00J1aCTh MPUMEHEHUS B IPHOOPOCTPOCHUH.

7 MeToabl NOBbIWEHNA KOPPO3UOHHOM CTOMKOCTU U 3aLLNUTbI OT KOPPO3UW.

8 OuanekTpuyeckne notepm n aneKTpuyeckana NPpoYHOCTb ANINEKTPUKOB.

9 MexaHuyeckune, Tepmuyeckme n GU3NKo-XMMUYeCcKmne CBOMCTBA AMITEKTPUKOB

10 TexHonorMyeckue nNpoLeccbl N3roToBJeHUA CTeKNA.

11 Mpunon n nx knaccudukauma. TpeboBaHUA K MaTepuanam NPUMNoes.

12 Knaccndumkauma nonynpoBoAHUKOB, UX 9NEKTPONPOBOAHOCTb M GOTONPOBOAMMOCTD.

13 CocTaB, CTPYKTYypa M XapaKTepuUCTMKa MarHUTHOOMATKMX MaTepuanos.

14 fiBneHune ceepxnposoanmocTtn. CeepxnpoBogaLLme meTanbl U CNaaBsbl.

15 CeolictBa amMopdHbIX METanioB M ChAaBoOB. TeXHO/NOMMYECKME MeTOAbl MOSydYeHuA
amMmop@dHOro coCTOAHNA METaNI0B U CNAABOB.

16 Knaccudunkayma nasepHblX M ONTUYECKMX MATEPMANOB. XapaKTepUCTMKA UX CBOMCTB.
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17 O6wwan xapaKTepUCTUKA U KnaccudmKauna KOMMNOHEHTOB 3/IEKTPOHHbIX CPeACTB NO
KOHCTPYKTUBHbIM NPU3HAKaM.

18 Ha3HaueHue n 06n1acTb NPUMEHEHNA MAarHUTHbIX MAaTepPManoB B NPUBoOpPOCTpoeHUmn

19 TexHonornyeckme onepaymm NoAy4eHMA MOHOKPUCTANNNYECKUX MONYNPOBOAHUKOBbIX
MaTepuanos.

20 dusmyeckne metToabl O4YUCTKU MOAYNPOBOAHMKOBbLIX MaTePUasOB.

21 XapaKTepucTnKka n CBOMCTBA OCHOBHbIX OUHAPHbIX MNOJIYNPOBOAHMNKOBbIX

coeguHEeHUN.

22 Monvmepsbl, NoayYaembie NOAMMEPU3aLINEN U NOJIMKOHAEHCALIMEN.

23 XapaKTepucTmKa CerHeTO3/1eKTPMKOB U Nbe303/IEKTPUKOB.

24 CoicTBa 1 061aCTb NPUMEHEHUA KEPAMUKM

25 BaunaHue pagmaumoHHoro obayyeHma Ha GU3MKO-MexaHUYeCcKmne CBOMCTBA
MaTepuanos.

26 OCHOBHble MOHATUA N 3N1EMEHTbI 30HHOW TEOPUMU

27 Ha3HauyeHue, CyLWHOCTb MU XapPaKTEPUCTMKA Onepaumii XMMUKO-TEPMUYECKOM
0bpaboTku.

28 JedeKTbl KpUCTaNNNYECKON CTPYKTYPbI, UX BANAHUE HA CBOMCTBA META/I/I0B M CNAABOB

29 Anddy3ns B meTannax u cnaasax.

30 BcnomoratenbHble MaTepuanbl Ana obecneyeHns HEOO6X0ANMBbIX YCNOBUIM Npwn
NpPoBeAEHNN TEXHONOTMYECKMX ONEpPaLLUiA.

Bonpocbl (3agaun) ana 3ayeta / andod. 3aueta npeacrasieHbl B Tabaunue 16.

Tabnnua 16

— Bonpocsl (3agaumn) ana 3avyeta / gudd. 3aueta

Ne n/n

MepeyeHb BoNpocos (3agay) ana 3ayeta / andod. 3ayeta

YyebHbIM NaHOM He NpesyCcMOTPEHO

MepeyeHb TemM [ANA KypCOBOrO MNPOEKTUPOBAHMUSA/BbINONHEHUA KypCOBOM paboTbl

npeacrasne

Tabnuua 17

Hbl B Tabaunue 17.

— MepeyeHb TeEM A1 KYPCOBOTo NPOEKTUPOBAHUA/BbINONIHEHUA KYPCOBOM PaboTbl

Ne n/n

MpMMepHbIV NepeyeHb TeM 15 KypPCOBOro NPOEKTUPOBAHMUSA/BbINONHEHMSA
KypcoBon paboTbl

YyebHbIM NJ1aHOM He NpeayCMOTPEHO
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Bonpocbl Ans npoBeAeHWs MPOMEXKYTOYHOM aTTecTaumMm B BUAE TECTUPOBAHMA

npeacrasneHbl B Tabanye 18.

Tabnnua 18 — MpumepHbIii nepedyeHb BONPOCOB A/151 TECTOB

Ne n/n MpuMepHbIM NepeyeHb BOMPOCOB A5 TECTOB

1 Kakune matepuanbl Ha3biBatoTCA abpasnBHbIMM, KAKOBbI X CBOMCTBA?

2 Kaknmum maTtepuranamm mMeTanim3npytoT MOHTaXHble OTBepCTUA?

3 M3 KaKMX maTepuasioB U3roTasB/IMBatOT W/INGOBAIbHUKM U NOJIMPOBAJIbHUKN?

4 Kakune OCHOBHble 3neKTpUYecKkme CBOMCTBA ANINEKTPUKOB?

5 Kaknmum metogamu nosiyyatoT MOHOKPUCTANMYECKUe NOAYNPOBOAHUKN?

6 Y710 NnpeacTaBnatoT coboi cNoXKHbIE NONYNPOBOAHMKOBbIE COEANHEHUNA?

7 Kakummn mexaHM4YecKMmm cBomcTeamm 061a4at0T NPOBOAHMKOBbLIE MaTepuanbl?

8 B KaKMX eANHMNLAX N3MEPSAIOT OTHOCUTENIbHOE YA/MHEHWE U CYXKEHUE?

9 Kakne matepuranbl NICNONL3YIOT ANA PAa3PbIBHbIX KOHTAKTOB?

10 Kakne AnaneKTprKu ABNAKTCA aKTUBHbIMN?

11 Kakune napameTpbl ABAAIOTCA OCHOBHbIMM B NO/YNPOBOAHUKOBbLIX MaTepManax?

12 Y10 npeacTaBnsatoT coboi 3NEeKTPOHHO-/Ty4eBble TEXHONOMMM 06paboTKM maTepnanos?

13 Ona yero ncnonbsytot gedopmupyemble aNtOMUHUEBDBIE CNAABbI?

14 Kakune ectb anemeHTbl TepMUYECKO 06paboTKKM cTann?

15 Kak nponcxoguTt ynpoYyHeHUe MeTanoB M CN1aBoB ANCNEPCHBIMU MOANDULMPY HOLLMMMU
nobaBKkamu?

16 Kakue 6biBatoT cnocobbl nonyyeHns amopdHbIX CTPYKTYP, HAHOKPUCTANIMYECKUX

mMaTepnanos “1 KOMMNO3UTOB?

MepeyeHb TeM KOHTPO/bHbIX PaAaboT Mo AucuMNAMHE Ooby4yatowmxca 33a04HON GOpPMbI

obyuyeHun, npeacTasaeHbl B Tabaumue 19.

Tabaunua 19 — MNepeyeHb KOHTPONbHbIX paboT

Ne r/n

MepeyeHb KOHTPObHbIX paboT

He npegycmoTpeHo

10.4. Meroauueckue — Marepuainbl,  ONPEACIAIOIIME  IIPOLIEIYpPHI
OILICHUBAHMs WHAMKATOPOB, XapaKTEPU3YIOLUIUX ATarbl (POPMUPOBAHUS KOMIIETEHIU,
COJZIepIKaTcs B JIOKAIbHBIX HOpMATUBHBIX akTax ['YAII, pernameHTHpyOMuUX NOPAIOK U
MpOLEAYPY IPOBEACHUS TEKYILEr0 KOHTPOJSA YCIEBAEMOCTH M IPOMEKYTOUYHOU
arrectauuu o0yqaromuxcs I'YAIL
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11. Meronnueckue ykazaHusi st 00y4aroIMXCs 10 OCBOCHUIO AUCITUTUINHBI

Lenbto AgncumnamHbl ABAAETCA — NOAyYeHUe CTyAeHTaMn HeobXOAMMbIX 3HAHWUIN, YMEHUI U
HaBblkoB B 06sacTu co3gaHusa noggeprkusatollen obpasosBaTesibHOW cpedbl npenogaBaHuA
MHXEHEPHbIX  AucuUMnAnH. Obyyalowmmca nNpeaocTaBAAeTCs  BO3MOXKHOCTb  Pa3BUTb U
NPOAEMOHCTPMPOBATb HaBblKM B 061aCTKN, CBA3AHHOM C NOAYYEHUEM CTYAEeHTaMU TEOPETUYECKUX
3HAHUMA W MPaAKTUYECKUX HaABbLIKOB MO MaTepuasioBeleHUo, maTepuanam, NPUMEHSEMbIM B
KOHCTPYKLUMAX YCTPOMCTB, METOAAM U CPeACTBaM KOHTPOASA U UCCNeA0BaHMUA UX XapaKTePUCTUK.

MeTtoauueckue ykasaHua gna o6yyaowmxca no 0CBOEHUIO IEKLLMOHHOro maTepuana

OcHOBHOE Ha3HayeHWe NEeKUMOHHOro maTepuana — NOrMYECKU CTPOMHOE, CUCTEMHOe,
rnyboKoe n AcHoe nsnoxxeHune yyebHoro matepmana. HasHayeHne coBpeMeHHOM NEeKLUUN B pamMKax
AMCUMNAMHBI He B TOM, 4YTOBbl NONyYnTb BCO MHPOPMaLMIO MO Teme, a B OCBOEHWUU
dyHAAMEHTaNbHbIX  Npobsiem  AUCUMNAWHBLI, METOAO0B HAay4yHOro MO3HaHWA, HOBenWunx
OOCTUXKEHMN HAy4yHOW Mbicn. B yyebHOM npolecce NneKuus BbIMOJIHAET METOM0/0TMYECKYIO,
OPraHM3aUMoOHHYI0 U MHOOPMAUMOHHYIO GYHKUMK. JIeKuMA packpbiBaeT MOHATUIHBIM annapat
KOHKpeTHOM o06nacTn 3HaHuA, eé npobnembl, AaeT UenbHOe NpeacTaBAeHMe O AUCUMNNUHE,
NMOKa3blBaeT B3aMMOCBA3b C APYrMMU AUCLUNANHAMMW.

MNnaHMpyemble pe3ybTaTbl NP 0CBOEHUM 06YyYaOLWMMCA NEKLMOHHOIO MaTepmana:

— MNOJyYeHUEe COBPEMEHHbIX, LLENOCTHbIX, B3aMMOCBA3AHHbIX 3HaHWINA, YPOBEHb
KOTOPbIX ONpeAenseTca LeneBoi YCTaHOBKOW K KaXKA0i KOHKPETHOM TeMe;

— noJslyd4eHne onbiTa TBOp‘-IeCKOﬁ pa6OTbI COBMECTHO C npenogaBaTteniem,

— passutMe nNpodeccMoHanbHO—AEN0BbIX KadyecTs, /0b6BM K npeametry #
CaMOCTOATENbHOIO TBOPYECKOT0 MbILLNEHMUS.

— nosBneHMe HeobxoaMMoro uHTepeca, HeobXOAMMOro A/NA CaMOCTOATENbHOM
paboTbl;

— nNony4yeHune 3HaHWI o coOBpeEMEHHOM YpOBHE pPaA3BUTUA HAYKU U TEXHUKUN U O
NPOrHo3e nx pa3BnTnA Ha 6anKanwme rogbl;

— HayyuTCcA MeToaMyeckM obpabaTbiBaTb MaTepuan (BblAeNATb FNaBHble MbICAU U
MONOMEHUA, MNPUXOAUTb K KOHKPETHbIM  BbIBOAAM, MOBTOPATb MX B Pa3/IUYHbIX
dbopmynmpoBKax);

— NONyYeEHUNE TOYHOIo NOHMMaAHMNA BCEX HeO6XOAMMbIX TEPMNHOB U NOHATUN.

JIeKUMOHHbIA  maTepuan MOKeT COMpOBOXAATbCA  AEeMOHCTpauuelr  cnaigos  w
MCMONb30BaHMEM pPa3gaToOYHOro MaTepuana npuv NPoOBeAEeHUM KOPOTKMX AOMUCKyccuit 06
0COBEHHOCTAX MPUMEHEHMA OTAENbHbIX TEMATUK MO AUCUMTIINHE.

CTpyKTypa npeaocrasieHuns JIeKLMOHHOro maTepmana:

- TeMaTUYeCKME NIEKLNN MO pasgenam Kypca; - KOHTPO/IbHble BONPOCHI K pasaenam Kypca.

JIeKuMOoHHblE MaTepuanbl UMEKTCA B M34AaHHOM BMAE, B BMAE 3NEKTPOHHbIX Pecypcos
oubnunoteku NYAN. NHeg. cucmema Kagh. 23_[MnomarHckasa_M_KoHcnekm

MeTtoaunueckue YKa3aHuAa gna 06yqa|ou.l,uxcn Nno NPOXOXAEHUI0 na60paToprlx pa60T
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B xoae BbiNno/HEHMA NabopaTopHbIX PaboT obyyatowmiica AOKEH YraybuUTb U 3aKpPennTb
3HaHUA, NPaKTUYECKME HaBbIKK1, OB/IaZeTb COBPEMEHHON METOAMKON U TEXHUKOM SKCNEPUMEHTA B
COOTBETCTBMU C  KBAa/IMGUMKALUMOHHOMW  XapaKTepucTUKoi  obyuatouweroca.  BbinosiHeHue
NabopaTopHbIX PaboT COCTOUT M3 IKCNEPUMEHTANbHO-MPAKTUYECKON, PacYeTHO-aHa/IUTUUYECKON
YyacTei U KOHTPO/IbHbIX MEPONPUATUN.

BbinonHeHne nabopaTopHbiXx paboT obyvawwmmca SABAAETCA HEOTbeM/IEMOM 4YacCTblo
M3y4yeHuUa AUCUUNAUHBI, onpeaensiemor ydyebHbIM MNAHOM, W OTHOCUTCA K CpeacTsam,
obecneunBalolWUM peLleHne cneayoWmx OCHOBHbIX 33434 y obyyatollerocs:

— npuobpeTeHne HaBbIKOB WCCNEAOBaHUS TMPOLECCOB, ABJMEHUA U OOBEKTOB,
N3y4yaembix B pamKax AaHHOM AUCLMNANHDI;

— 3aKkpenneHue, pa3BUTUE U AeTanu3auma TEOPETUYECKUX 3HAHWUM, MOJIYyYEHHbIX Ha
NEeKUMAX;

— NoJly4YeHMe HOBOM MHPOPMaALLMKM MO U3yHaeMOM ANCUMNANHE;

— npuobpeTeHWe  HaBbIKOB  CaMoCTOsiTENbHOW  paboTbl ¢ nabopaTopHbIM
obopynosaHuem 1 npnbopamu.

3agaHue 1 TpeboBaHUA K NposeaeHUIo 1abopaTopHbIX paboT
NlabopaTopHble paboTbl  BbINOAHATCA B nNabopaTopumM MaTepuasioBeAeHUA  Ha
NabopaTopHbIX YCTAaHOBKAX C 3aN0/HEHUEM MPOTOKO/1A U3MEPEHUN.

CTpyKTtypa u dpopma otyeTta o 1abopaTtopHoi paboTte
OTyeT no nabopatopHoi paboTe BKAlOYaeT 0bA3aTeNbHble NYHKTbl, NPEACTaB/NEHHbIE B
METOANYECKUX YKa3aHUAX.

TpeboBaHua K opopmaeHuIo oTyeTa o 1abopaTopHoii paboTte
TpeboBaHuMA K odopMIeHNIO OTYETa NPeACTaBAEHbl B METOANYECKUX YKAa3aHMAX
UHp. cucmema Kagh. 23_[NnomaHckas_M_MY k /1P
MeTogmyeckune ykasaHuA n3aaHbl B BUAE 3/IEKTPOHHbIX pecypcoB 6ubanotekn MNYAN
MeTtoauyeckme yKasaHuAa pAna obyyalowMxcA NO MNPOXOXKAEHUID CaMOCTOATEeNbHOMI
pabotbl

B xo4e BbINONHEHWS CAMOCTOATENbHOW pPaboTbl, obyvatowmiica BbiNOAHAET paboTy no
3a/laHMI0 M NPU METOAMYECKOM PYKOBOACTBE MpenofaBatens, HO 6e3 ero HemocpeacTBEHHOMO
yyactus.

B npouecce BbINOAHEHUA CcamoCToATENbHOM paboTbl, y obyuyatoweroca ¢opmupyetca
uenecoobpasHoe naaHMpoBaHWe paboyero BpeMeHu, KOTOpoe NO3BONAET UM Pa3BMBATb YMEHMUA U
HaBblKM B YCBOEHUM M CUCTEMATM3AUMM MpuobpeTaemMblXx 3HaHMM, obecneunmBaeT BbICOKWUN
YPOBEHb YCMEBAaemMoCTM B nepuos OOy4YyeHWs, MOMOraeT MnoJy4YUTb HaBbIKM MNOBbILLEHUA
npodeccMoHanbHOro ypoBHSA.

MeToAMYECKMMM  MaTepuasiaMu,  HAMpasAsOWMMW  CaMOCTOATENbHYHO  paboTy

obyuatowmxca ABAAIOTCA y4ebHO-MEeToAMUYECKM MaTepuan No AUCUUNAMHE;
UHe. cucmema kagp. 23_nomaHckas_M_MY k CPC

MeTtoguueckne yKasaHua paa o6y4yaloWUXCA MO MPOXOXKAEHUIO MPOMENKYTOUHOMU

aTrecrayum
MpomeskyTouHas atrecTaums obyyaroLmxca npeaycmatpusaet oueHMBaHKue

NMPOMENYTOYHbLIX U OKOHYATE/IbHbIX Pe3y/ibTaTOB O6yl-IeHMFI no auncunnianHe. Cucrema OUEHOK Nnpun
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NpoBeAEeHNN MPOMENKYTOYHOM aTTeCTaluMmM OCYLLEeCTBASAETCA B COOTBETCTBMM C TpeboBaHUAMMK
MonoxeHnn «O TEKyWeM KOHTPOAE YyCneBaemoCTU U MPOMEXKYTOYHOW aTTecTauuu CTyAEeHTOB
I'YAl, obyvatowmxca no nporpammam Bbicwero obpasoBaHua» U «O MoAy/IbHO-PEeNTUHIOBOW
cMcTeme OLLeHKM KayecTBa y4ebHom paboTbl cTyaeHToB B YA ».



JIuct BHECEHUS! UBMEHEHMI B pabouylo MpOTrpaMMy JAUCLMILIAHBI
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Jlata BHeceHus
H3MEHEHUH U
JIOIIOJTHCHUH.

IToanuces BHecHIEro
HM3MEHEHHS

CopepxaHre U3BMEHEHUM U JTOTIOTHEHUH

Jarta u Ne

MPOTOKOIIA
3aceaHusl
Kadenpol

Iloamuce
3aB.
Kadeapoit
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