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AHHOTaUs

Hucuunnuna «MatepuanoBeqeHHE)» BXOIUT B 00pa30BaTEIbHYIO IPOrpaMMy BBICIIETO
o0pa3oBaHUs [0 HANpPaBICHUIO MOATOTOBKH/ creruanbHocT 11.03.04 «OnekrpoHuka u
HAHODJICKTPOHUKa»  HampaBieHHOCTH  «[IpombiliuieHHass  AMeKTpoHHKay.  JucuurumHa
peanuzyetcs kaheapoit «Ne23x.

JlucuuniauHa HalejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIIUX KOMIIETEHIIUH!

OIIK-1 «Cnoco0eH nCHoabp30BaTh MOJIOKEHUS, 3aKOHBI U METOIbl €CTECTBEHHBIX HAYK M
MaTeMaTHKH JIJIsl peIeHUs 3a/1a4 MH)KEHEPHOU JesITeTbHOCTH

OIIK-2 «CrnocobOeH caMOCTOATENBHO MPOBOJIUTH IKCIEPUMEHTAIBHBIE HCCICI0BAHUS H
HCIIOJIb30BaTh OCHOBHBIE MTPHEMBbI 00PaOOTKHU U MPEACTABICHUS MOTYYCHHBIX TAHHBIX)

Conepxanue JTUCHMIUIMHBI OXBATHIBAET KPYI BOIPOCOB, CBSA3aHHBIX C TOJIY4YE€HUEM
CTYJECHTAMH TEOPETUYECKUX 3HAHUW U TMPAKTUYECKUX HABBHIKOB IO MaTepUalOBEICHHUIO,
MarepHaiaM, IPUMEHSIEMbIM B KOHCTPYKIMAX YCTPOWCTB, METOJAM U CPEICTBAM KOHTPOJS H
HCCJIEIOBAHMSI UX XapaKTEPUCTHUK.

[lpenoaBanre MUCHMIUIMHBI MPEIYyCMATPUBAET clenyromue (OpMbl  OpraHU3aIHN
yueOHOro mpolecca: JIeKIIH, J1abopaTopHble paboThl, CaMOCTOsITeNbHAs paboTa CTyIeHTa.

[TporpaMMoil TUCHMIUIMHBI TMPETyCMOTPEHBI CIEAYIOIIUE BHIBI KOHTPOJIS: TEKYIIHHA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAsI aTTecTanus B (hopMe IK3aMeHa.

OO0m1ast TpyA0€MKOCTh OCBOCHHUSI TUCIMIUIMHBI COCTABIISIET 4 3a4€THBIX eIUHUILIbI, 144 yaca.
S3bIK 00yUYeHUS IO JUCIHUILTUHE «PYCCKUN.



1. TlepedeHb IIAHUPYEMBIX PE3YJIHTATOB O0YUYEHUS MO JUCLUIUINHE
Ienu npenogaBaHus AUCHUTIIMHBI

Llenpto mucnMIIMHbL «MaTtepuanoBeaeHuey sSBisgercs GpopmupoBaHue 6a30BOH OCHOBEI
KOHCTPYKTOPCKO-TEXHOJIOTUYECKON IOATOTOBKH

1.1

CIIenuaJnucTrosB, CIIOCOOHBIX K IIPOCKTHO-

KOHCTPYKTOPCKOM,  TEXHOJOTMYECKOM, HAy4YHO-HCCIEHOBATEIbCKOM M YIPABICHYECKOU
NeSITEbHOCTH B 00J1aCTH TPHUOOPOCTPOCHHUSL.
1.2 JucuumimHa BXOAWT B COCTaB  00s3aTeNbHON  4acTH

o0OpasoBaresbHOI MTporpamMmsl Beiciiero oopazoanus (nanee — OI1 BO).

1.3.

IIepeuenn

IIJIaHUPYEMBIX

pe3yNbTaTOB  OOYYCHHsS] IO

JTUCLUIUIMHE, COOTHECEHHBIX C ITaHUpyeMbIMU pe3yiabTaTramu ocBoeHus OI1 BO.
B pesynbrate m3ydeHUs AUCHUIUIMHBI OOYYAIOUIUICS TOJDKEH O0JafaTh CIEAYIOUTUMU
KOMIETCHIMSIMHU WM WX YacTaMu. KoMneTeHIMy U MHAUKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B

Tabaue 1.
Ta6ymma 1 — [lepeyeHb KOMITETEHIIMIA ¥ MHAUKATOPOB UX JTOCTHIKCHUS
Kareropus (rpynna) Kon n Konx n HauMeHoBaHnEe HHAMKATOpa
HaMEHOBaHUE
KOMIIETEHIIUH JIOCTHKEHUS KOMIIETEHIIUU
KOMIIETEHIINHA

Ob6menpodeccuonanbHble
KOMIICTCHITHH

OIIK-1 Coocoben

OIIK-1.3.1 3Haer ¢pyH1aMEHTaIbHbIE
3aKOHBI ITPUPOJIBI U OCHOBHBIE (PU3NYECKHUE

WCIIOJIH30BATh Y MaTeMaTUYECKHUE 3aKOHBI.
nonoxkeHus, 3akoubsl | OIIK-1.Y.1 ymeeT npumeHsTh puznyecKue
1 METOJbI 3aKOHBI U MAaTEMATUYECKUE METOIbI JIJIS

€CTECTBEHHBIX HAyK
Y MaTEeMaTUKH JJIs1
pelieHus 3aaau
VHKEHEPHOMN
JESITEIIbHOCTH

pElIeHUS 3aJ1a4 TEOPETUIECKOTO U
MIPUKJIATHOTO XapakTepa.

OIIK-1.B.1 BiageeT HaBBIKAMH
MCTIOJIb30BAaHUS 3HAHUN (PU3UKHU U
MaTEeMaTHUKH TP PEIICHUN TTPAKTUYECKUX

3aga4.

OIIK-2 Cnocoben

CaMOCTOSITEITEHO
HPOBOHTE OIIK-2.Y.1 ymeeT BBIOMpATh CIIOCOOBI U
P CpEACTBA U3MEPEHUI U TPOBOAUTH
IKCIIEPUMEHTAIBHBIC
Ob6menpodeccnoHanbHbIe | HCCIEAOBAHUS U JKCIICPUMEHTATIDHDIC HCCIC/IOBAHI.
P OIIK-2.B.1 Bnaneet cnocobamu o0paboTKu
KOMITCTCHIHH UCIIOJIb30BATh

U IIPEICTABIICHUS TIOJYYEHHBIX JAHHBIX U
OILICHKH ITOIPEIIHOCTH PE3yIbTaTOB
U3MEPEHUM.

OCHOBHBIE MTPUEMBI
00paboTKHu u
MIPEICTaBICHUS
MOJTYYCHHBIX JAHHBIX

2. Mecro mucturumHbl B cTpyktype OI1
Juctunnuza 6azupyercs Ha 3HAHUSIX, paHee MPUOOPETEHHBIX CTYACHTaMU NPU U3YUYEHUU
CIEAYIOIUX JUCUUIUINH: «Du3nKa»
3HaHUsA, MOJYyYEHHbIE MNPHU H3YYEHUH MaTepualia JaHHOW JUCUUILIUHBI, HUMEIOT Kak
CaMOCTOATEJIbHOE 3HAYEHWE, TakK M HCHOJB3YIOTCS TIPU H3YYEHHH KOHCTPYKTOPCKO-
TEXHOJIOTHUECKHX JUCIHUILINH TPO()EeCCHOHATHHOTO ITHKIIA.
3. OO0BEM | TPYJIOEMKOCTh JUCIUILTAHBI
Jlanapie 00 00meM oO0beMe MUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOMU
paboTHI IO TUCHHUIUIMHE (M pacTpeie]IieHue dTOW TPYIOEMKOCTH TI0 CEMECTpaM) MPEACTABICHBI B
Tabnure 2.

Ta6mmma 2 — O06beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoeMKocTb 110
ceMecTpaM

Bun yueGHO# paboTh Bcero




No2
1 2 3
Oowan mpyooemKocma OUCUUNIUHDL, 4/ 144 4/ 144
3E/ (4ac)
AyoumopHnule 3anamus, BCETO 4ac. 68 68
B TOM YHCIIC:
nexiuu (JI), (dac) 34 34
npakTuueckue/cemunapckue 3ansatus  (113),
(dac)
nabopaTtopHbie padoTsl (JIP), (uac) 34 34
KypcoBoii mpoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (4Jac) 63 63
Camocmoamenvnas paboma, Bcero (4ac) 13 13
Buo npomesxcymounoi ammecmayuu: 3ader,
madd. 3ager, sk3amer (3auer, udd. 3au, OK3. JK3.
DK3.%*%*)

*x

IIpumeuanue: xkaHaumaTCKUil Sk3aMeH

4. CopaepkaHue TUCIUILTAHBI
4.1. Pacrnipenenenrie TpyJoeMKOCTH AUCHMILTUHBL MO pasfenaM U
BHUJaM 3aHATHH.
Pa3nenpl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuua 3 — Paznenbl, TeMbl TUCIUILTHHBI, UX TPYAOEMKOCTh

Jlexmun | 113 JIP KII CPC

Pa3I[eJ'H)I, TEMbI JUCHUIIJINHBI
(gac) (CR) (gac) (gac) (gac)

Paznen 1. Knaccudukarus 3J1eKTpOTEXHUISCKUX
MaTepHaioB. 2 1

Paznen 2.0cHOBBI MaTepuanoBECHUS.
Tema 2.1 Kpucrannnueckue CTpyKTypbl U UX
CBOMCTBA.

4 1
Tema 2.2 JleeKTbl KpUCTAIMUECKUX CTPYKTYP U
VX BJIMSHUE HA CBOMCTBA
Tema 2.3 [Iponeccel quddy3uu.

Pazpnen 3.CBolicTBa METAJIJIOB H CIIJIABOB

Tema 3.1 ®a30BEIl COCTaB CIJIABOB

Tema 3.2 Tunossle 1uarpaMMbl GazoBOro
COCTaBa CILUIaBOB

Tema 3.3 Tepmuueckast 00pab0oTKa METaIOB U
CILJIABOB

Pa3nen 4. CeolicTBa HEMETAILIMYECKUX
MaTepHuaioB

Tema 4.1 ITmacTMaccel © UX CBOICTBA 3 1
Tema 4.2 Ctekna 1 UX CBOMCTBA

Tema 4.3 CocraB 1 CBOKWCTBA KEPAMHUKH

Paznen 5. Dnexrpuyeckue cBOMCTBA MaTepraIoB
Tema 5.1 30HHas CTpyKTypa TBEPJOTO Tella 4 4 1
Tema 5.2 DneKTponpOBOJHOCTh MATEPUATIOB




Paznen 6 IIpoBoIHMKOBBIE MAaTEpHAIIBI
Tema 6.1 3aBUCUMOCTD yIE€TBHOTO
COTPOTHBIICHUS METAJIJIOB U CIUIABOB OT
TEMIEPATYPHI U Je)EKTOB CTPYKTYPHI
Tema 6.2 Knaccudukanus mpoBOTHHKOBBIX 3 2
MaTepUaoB MO 00JIACTH UX IPUMECHECHHUS B
JIEKTPOTEXHUKE

Tema 6.3 CBepX1IpOBOJAHUKH. XapaKTEPUCTUKU U
00JacTh MPUMEHEHHS

Pazpen 7. Jludnekrpuyeckue MaTeprasl
Tema 7.1 Honsipuzamus TU3IEKTPUKOB B
AIIEKTPUUYECKOM T10JIe

Tema 7.2 V300411MOHHBIE MAaTEpUAIIBI U
KOH/JIEHCATOPHBIE JUICKTPUKU

Tema 7.3 AKTUBHBIC TUATICKTPUKH.
Knaccugukanus u 061acT IpUMEHEHUS

Paznen 8. IlomynpoBOJHUKOBBIE MaTEPHAIIBI
Tema 8.1 CoOCTBEHHBIE U TPUMECHBIC
MOJIYITPOBOTHUKH

Tema 8.2 KoHTakTHbIC ABJICHUS HA TPAHULIE
MOJTYIIPOBOTHUKOB Pa3HON TMPOBOJUMOCTH 3 8
Tewma 8,3 Brnusaue BHEIIHUX (DAaKTOPOB Ha
MIPOBOJIUMOCTbD TTOJTYITPOBOTHUKOB.

Tema 8.4 TexHONMOrHYECKHUE ACTIEKTHI MTOJIyUEHUS
MOJIYITPOBOTHUKOBBIX MaTEPHAIIOB

Paznen 9 MaruuTtHble MaTepualibl

Tema 9.1 Ipouiecc HaMmarHUYKUBAHUS U
napaMeTpbl MarHUTHBIX CBOMCTB MaTepUaoB
Tema 9.2 MarHUTOMSTKHE MaTepUabl U 00IacTh | 3 8
UX IPUMEHEHUS

Tema 9.3 MaruutoTBep/ple MaTepuaibl U
00J1aCTh UX PUMEHEHUS

Paznen 10 KoHcTpykuMoHHBIE MaTepHabl

Tema 10.1 Mexaandeckre, TEXHOJIOTHYCCKUE U
9KCIUTyaTaI[HOHHBIC CBOMCTBA KOHCTPYKITHOHHBIX
MaTepuajoB

Tema 10.2 Knaccuduxaruss KOHCTPYKIIMOHHBIX
MaTepUasoB MO COCTaBY U CTPYKType

Paszgen 11 OcobeHHOCTH CBOICTB
HAHOPA3MEPHBIX U HAHOCTPYKTYPHBIX 2
MaTepHaJIOB

Htoro B cemectpe: 34 34

13

Hroro 34 0 34 0

13

4.2. Coneprxanue pa3iesoB U TEM JICKIMOHHBIX 3aHITHH.

Copep:xanue pa3feioB U TeM JIEKIIMOHHBIX 3aHITHI MIPUBEACHO B Ta0nHIIe 4.
Ta6muma 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO IUKJIa

\ Howmep \ HaszBanue u cogep:xkanue pasiesioB U TEM JEKIIMOHHBIX 3aHATHI




paszzerna

Paznen
1.

Kunaccnpukanum 371eKTPOTeXHUYECKUX MATEPUAJIOB.

OcHoBHbIE MaTepuajbl 3JIEKTPOMEXAaHMUYECKOro O0O0OpYyAOBaHHS M HMX CBOMCTBA.
TexHonornyeckue Marepuaibl, MNPUMEHSEMbIE B TEXHOJOTMYECKUX IPOLECCAX
MIPOU3BOJCTBA AJIEKTPOMEXAHUYECKUX u3Jenui. KOHCTpyKIMOHHBIE MaTepHaIbl:
METAJUIbl M CIUIaBbl, IUIACTMACChI, CTEKJa, KepaMHKa, Kieh. BcromorareiabHble
MaTepuaibl Il oOecreyeHHs] HEOOXOMUMBIX  YCIOBUH MpPU  MPOBEICHUU
TEXHOJIOTUYECKUX ONEpPalUid.

Pa3nen

OCHOBBI MaTEpPHAJIOBEIeHUS.

CTpoeHne METaJJIOB U CIUIABOB, OCHOBHBIE (DM3MYECKHE CBOMCTBA KPUCTAJUTMYECKOM
CTpYKTypbl. THIBI  KPUCTAUIMYECKHX  PEIICTOK. I[lOJHMKpHCTAIMYECKUEe U
MOHOKPHUCTaJIINYECKUE CTPYKTYPBIL. [Tomumopduzm u AHU30TPOIHS
KPUCTAUTMYECKUX CTPYKTYP. Je(eKThl KPUCTAIIMYECKON CTPYKTYpBI, UX BIIUSHHUC
Ha cBoiicTBa Matepuainos. [Iponeccs quddy3un.

Paznen

CBoiicTBa MeTAJJIOB U CIJIABOB.

dopMupoBaHUE CTPYKTYphl METAUIOB H  CIUIABOB TPU  KPUCTAJUIM3AIIUH.
[Momumopdusie npeBpamienus. CTpoeHue CIutaBoB. /lmarpaMMbl COCTOSIHUS CHCTEM
CILIABOB C TIOJIHOM M OTPaHUYCHHOW PACTBOPUMOCTSIMH B TBEPJIOM COCTOSIHUU.
Ha3nauenue, CymHOCTP M  XapaKTEPHCTHUKA ONEpaluil TEPMUYECKOH OOpPaOOTKH.
Tepmuueckas o6padorka cranu. OcOOEHHOCTH TePMHYECKONH O0OpabOTKH I[BETHBIX
METaJUIOB U cruiaBoB. O0ecrieueHne 3alaHHBIX MEXAaHHMUYECKUX M TEXHOJIOTHYECKHX
CBOWCTB IPU TEPMHUYECKON 00paboTKe.

Ha3nauenuwe, CymHOCTP W XapaKTEpUCTHKA ONEpPAli XUMHKO-TEPMUYECKON
o0paboTtku. OOecricueHHE 3aJaHHBIX MEXaHUYECKUX M TEXHOJIOTMYECKUX CBOMCTB
IPHU XUMUKO-TEPMHUYECKOH 00paboTKe

Paznen

CBolicTBa HEMETAJUINYECKHX MAaTEPHAJIOB.

Knaccudukanuss mnonmumepoB. TepMmoracTUYHBIE TMOJUMEPHI M WX CBOMCTBA.
TepMopeakTuBHBIE TOIMMEPBI M HX CBOWCTBA. KOMIO3MIIMOHHBIE IJIACTMACCHI.
HamonauTenu miactMace, COCTaB v TOMOJIOTHUSL.

Knaccudukanuss crekon Mo crekaoo0pasyrouieMy XHMHYECKOMY COEAMHEHHUIO.
CoctaB U cBOMCTBa OKCHAHBIX CTEKOJ. MeToabl MOBEPXHOCTHOM M 0OBEMHOM
MouuKauu ctekoi. CUTaIbl M UX CBOMCTBA.

Kepamuka, xumuueckuil 1 ¢a3oBblii coctaB. Onepanuy KepaMHUuecKol TEXHOJIOTHH.
CBoiicTBa 1 0671aCTh IPUMEHEHHS KEPAMUYECKUX U3AETHM

MexaHn4ecKrue CBOMCTBA KOHCTPYKIHUOHHBIX MaTCpHaJIOB. KJ'IaCCI/ICI)I/IKaI_[I/IH U BHUABI
HUCITBITAaHUH AJIg OoNpeaACICHUSA MEXaHUYCCKUX CBOMCTB.

XapaKTepI/ICTI/IKa OCHOBHBIX TCXHOJIOTHYCCKHUX MCTOA0B O6pa6OTKI/I
QJICKTPOTCXHUYCCKHUX U KOHCTPYKIIHUOHHBIX MAaTCPUAJIOB. TexHoornaecKrue CBOMCTBA
MaTCpraIOB.

Pa3nen

JJleKTPUYECKHE CBOIICTBA MaTEePUAJIOB

OCHOBHBIE TOHSTHS M 3JEMEHThl 30HHOW TEOpHUH. 30HHBIE CTPYKTYpPbl METAILIOB,
AUDSJICKTPUKOB MW TMOJYIPOBOJHUKOB. XapaKTepI/ICTI/IKa SJICKTPHUYICCKUX CBOMCTB
MIPOBOIHUKOB, MOJYIPOBOAHUKOB U JUAJIEKTPUKOB.

VnienbHas »3yeKTpUyecKkass MPOBOAUMOCTh KOHIEHTpamusi HoOcUTeNned 3apsjga B
MPOBOJIHUKAX M MOJYIPOBOJHUKaX. [[0JBMKHOCTE HOCUTENEH 3apsia, 3aBUCUMOCTh
OT CTPYKTYPBI U TEMIIEPATYPHL.

Pa3nen

IIpoBoaHUKOBBIE MaTepHAJIbI
XapakTepUCTUKa CBOMCTB IPOBOJHMKOB M UX 3aBHUCHUMOCTH OT BHEIIHUX YCIIOBUH.
[IpoBOTHMKOBBIE MaTepuanbl C BBICOKOM mpoBoguMocThio. llpumom wu  mx




kinaccudukanusa. TpeboBaHus K MaTepuaiaM MpUIioeB. Marepuainsl JUisi pa3IndHOTo
BHJIa KOHTAKTOB.

Matepuasbl ¢ O0JIBIIUM YIECIbHBIM COIPOTUBICHUEM, PE3UCTUBHBIE MATEPUATIBL.
SBnenne  cBepxupoBoAMMOCTH.  CBepXmpoBOJAIIME  METAUIBl M CIUIABHI.
CaepxImpoBosias KepaMHKa.

Pa3nen

JAudjiekTpryecKkne MaTepuabl.

[Monsipuszanus AUAIEKTPUKOB B 3JEKTPUUYECKOM Tosie. JudnekTpudyeckue morepu u
ANEKTpUYECKasi IPOYHOCTh AUDIEKTPUKOB. MexaHuueckue, TepMUIeCcKUue U (PU3UKO-
XUMHUYECKHUE CBOUCTBA IMDJICKTPUKOB.

l'azoo0pa3uble  nudiekTpuku. JKuakue AUSICKTPUKH. DIIEKTPOU3OJSIUOHHBIE
mractMaccesl. [loaumepst, osry4aemsle OIMMEPU3ALUEN U ITOIMKOHACHCALIUEH.
AKTHUBHBIE TUDJICKTPUKH. XapaKTEPUCTUKA CETHETOAIEKTPUKOB U MTbE303JIEKTPUKOB.
CBoiictBa M 00/IaCTh TPUMEHEHHS PpE3UHBI. TEXHOJOTHMUYECKHE IPOILECCHI
u3rotoBieHus: crekna. CBoiicTBa M o0yacTh NpuUMeHeHHs] Kepamuku. Crroga u
CJIIOOAHBIC MAaTCPUAJIBI. HaKI/I, OMaJii, KOMIIayHJIbl U KJICH.

Paznen

ITosrynpoBOIHHKOBBIEC MATEPHAJIBI.

Knaccudukanust momynpoBOAHUKOB. DIIEKTPOIPOBOJHOCTH MOJIYIPOBOJIHUKOB H €€
3aBUCUMOCTh OT Pa3IU4YHBIX (hakTopoB. DOTONPOBOAUMOCThH IOJIYINPOBOJIHUKOB.
TepmoniekTprueckue SIBICHHUS B TOJXYIPOBOJHUKAX. [ abBaHOMarHuTHBIE d()(HEKTHI
B IIOJIYIIPOBOIHUKAX.

XapakTepucTuka IPOCTBIX  IOJYIPOBOJHUKOB. TEXHOJOTMYECKHE  OIepanuu
IIOJIyYE€HUSI MOHOKPHUCTAUIMYECKUX IOJYNPOBOJHUKOBBIX MarepuanoB. dusndeckue
METOABl OYMCTKHM IIOJIYIPOBOJHHKOBBIX MAaTepHaioB. XapaKTepUCTUKA U CBOMCTBA
OCHOBHBIX OHMHApHBIX MOJYIPOBOJHUKOBBIX COEAMHEHUH. TBepible pacTBOpHl Ha
OCHOBE IPOCTBIX MTOJIYIPOBOJIHUKOB M XUMHUYECKUX COCAMHEHUMN.

Paznen

MarnuTHbIe MaTepHaJIbI

Asnenus ¢eppomarHetTusma u  (deppumarHernzma. OOpazoBaHHE JOMEHHOU
CTPYKTYpHI B (peppomarHeTukax. [Iporecc HaMarHu4MBaHUS BO BHEIIHEM MarHUTHOM
none. SBieHne rHcrepesuca. llapameTpsl MarHMTHBIX CBOMCTB MaTEpHAJIOB.
Knaccudukanus MarHMTOMSTKUX MaTEepUaoBs, o0nacTh IIPUMEHEHMSL.
Hu3kouacToTHbIE M BBICOKOYACTOTHBIE MAarHUTOMSITKME MaTepuaibl — (EpPUTHL.
AMopdHBIe MAarHUTOMSTKHE MaTepuanbl. MarHUTOTBEP/Ible MaTepUalbl — HCTOUHUKU
MIOCTOSIHHOTO MarHUTHOTrO moJjs. TpeOoBaHMe K IapamMeTpaM U 3aBUCHUMOCTb OT
COCTaBa U CTPYKTYpbl. Tepmudeckas 00paboTKa MarHUTOMATKUX U MarHUTOTBEPBIX
MaTepHaJIOB.

Paznen
10.

KoHcTpyKIMOHHBIE MaTepHAJIbI.

Haznauenne M OCHOBHBIE TpeOOBaHUS, NpPENbABISEMble K KOHCTPYKIHMOHHBIM
METaJlJIaM U CIIJIaBaM, UCIIOJIb3YEMBIM B DJIEKTPOMEXAHUYECKUX U3IEIHSIX.

CocTaB, OCHOBHbIE MAapKH U COCTOSIHHE IOCTaBKU YIJIEPOJUCTBIX M JIETHPOBAHHBIX
craneii. HazHaueHue M ycinoBus BbIOOpa OCHOBHBIX MapoK CTajled Ui W3AeNuit
JIEKTPOMEXAHUKHU.

XapakTepucTuKa M CBOWCTBAa LIBETHBIX METaUIOB U cIuiaBoB. CocTaB, OCHOBHBIE
MapKH U COCTOSTHUE TTOCTABKH.

CToiKOCTh MaTEPUANIOB K 3JIEKTPOXUMHUECKON U K XUMUYECKOW KOppo3uHu. MeTo sl
MTOBBIIICHUS] KOPPO3UOHHOW CTOWKOCTH M 3aIlUTHI OT KOppo3uu. KaponpodHOCTh U
METOJIbl €€ TMOBBIIIEHUS. XJIaJOCTOMKOCTh MaTepuajoB. BiusHue paguaniMOHHOTO
o0y4yeHus Ha (PU3MKO-MEXaHUUECKHE CBONCTBA MaTepHAIOB.

XapakTepuCcTUKa U CBOMCTBA CIUIABOB C OCOOBIMH TEIJIOBBIMU CBOMCTBAMU: CIIABBI C
MUHUMAJIbHO BO3MOXKHBIMH  TEMIIEPATYpPHBIMU  KOO(QGUIMEHTAMU JTHMHEWHOTO
pacliMpeHuss ¥ 3aJaHHBIMH  TeMIIEpPaTypHBIMH KO3 duuueHTaMu JIHMHEHHOTO
pacuIMpeHus.




CBOMCTBA CILIABOB.

AJIEKTPOMEXAHHUKE.

U3JIeIHUsIX TPUOOPOCTPOCHHUSI.

MaTcpuraioB.

Hasnauenue, XxapakrepucTuka W  O0JacTh NPUMCHCHHS

CmiaBel ¢ 0cOOBIMH YIPYyruMu cBoWcTBamMH. CTpyKTypa, (PU3NKO-MEXaHHMUECKHE
KoHcTpyKIIMOHHBIE MIACTUKM M KOMIO3UI[MOHHBIE MaTepuaibl, HCIOJIb3yeMble B

OcCHOBHBIE Tpe60BaHI/IH, NpEaABABIACMBIC K INUIACTUYCCKUM MaccCaM. BI/I,Z[bI,
XAPAKTCPUCTHUKU KW MAPKH KOHCTPYKIUMOHHBIX IIJIACTUKOB , HCIIOJb3YCMBIX B

KOMITO3UIIMOHHBIX

Pa3nen
11.

Oc00eHHOCTH CBOMCTB HAHOPA3MEPHBIX U HAHOCTPYKTYPHBIX MATEPHAJIOB.

Meroas! 0JIy4eHUsI HAHOCTPYKTYPHBIX METAUIMYECKHUX CIUIaBOB. BiusHue pazMepa
KPUCTAIJIMYECKOTO 3epHa Ha (U3NYECKHE, MEXaHHMYeCKHEe U TEXHOJOTHYECKHEe
CBOMCTBA CIIaBOB. HaHOCTPYKTYpHBIE KOMIIO3ULIMOHHBIE MATEPUAIIBL.

4.3. [IpakTrueckue (ceMHUHAPCKUE) 3aHATHS
Tembl IpakTHYECKUX 3aHATUH U UX TPYJOSMKOCTh IIPUBEICHBI B TAOIHIIC 5.

Ta6n1z1ua 5-— HpaKTI/I‘leCKI/IC 3aHATHUS U UX TPYAOCMKOCTb

No
Ne TeMbl MPaKTUYECKUX ® . | TpynoeMkocTs, |pazaena
i B OpPMBI IPAKTUIECKUX 3aHITUN (4ac) A
JIMHbI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO
| |
Bcero
4.4, JlaGoparopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IIPUBEJCHBI B TaOIUIIE 6.
Tabmuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh
Ne
Ne HaumenoBaHue 1a60paTopHBIX paboT Tpynoemkocts, | pasiena
/1 (dac) JUCITHAI
JIHBI
Cemectp 2
1. | MccnenoBaHue CBOMCTB MPOBOJSIIMX CIUIABOB 4 6
2. | UccrnenoBanue cBOMCTB MACCUBHBIX AMIIEKTPUKOB 4 7
3. | UccrnenoBanue mpsmMoro u 00paTHOTO mhe303¢dexra 4 7
4. | MccnenoBanue CBOMCTB MOJIYIPOBOJAHUKOBBIX MaT€pHasoB. 4 8
5 | UccnenoBanue Gporodddexra B MOIYNPOBOAHUKOBBIX 6
CTPYKTYpax
6 | HccaenoBaHue CBOWCTB MArHUTOMSITKMX MaTE€pUAJIOB. 4 9
7 WccnenoBanue CBOMCTB MArHUTOTBEPABIX MATEPHATIOB. 4 9
8. | UccrnenoBanue MUKPOTBEPIOCTH M IIEPOXOBATOCTH 4 10
MIOBEPXHOCTH JICTAIIN
Bcero 34
4.5. KypcoBoe npoekTupoBanue/ BHIIOIHEHNE KYPCOBOM pabOThI

VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO




4.6. CamocrosTenbHas paboTa 00y4aromuxcs

Buapl camocTosiTennbHON pabOThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE /.

Tabmuua 7 — Bugsl caMoCcTOsTeNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 2,
Bun camocrosiTensHO#M paboThI
qac qac
1 2 3
W3ydeHue TeopeTHuecKoro MaTepuania
3) 3)
nucuuruael (TO)
Kypcooe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIIeMy KOHTPOJIO 5 5
ycneBaemoctu (TKVY)
Jomamnee 3aganue (/13)
KonTponbubie pabotel 3a0uHNKOB (KP3)
IToaroroBka K MpoOMEXyTOUHOU 3 3
atrecrauuu (I1A)
Bcero: 13 13

5. TlepedeHp yaeOHO-METOINICCKOTO 00CCIICUCHMS

JUISL CAMOCTOSITENIbHON pabOoThI 00YYAIOIIMXCS IO TUCITUIUINHE (MOIYIIIO)

Y4eOHO-MEeTOINYECKHE MaTepHallbl ISl CAMOCTOSITENIFHOW paboThl 00yJaromuXxcs yKa3aHbl B

ma. 7-11.

[lepedyeHb neUaTHBIX U DJEKTPOHHBIX YIeOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.

6. IlepeyeHb meYaTHBIX U HIEKTPOHHBIX YUEOHBIX M3/IaHUM

Tabnuua 8— [lepeyeHp Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUMN

udp

bubnmorpaduyeckas cceuika / URL amgpec

K-Bo 3K3.

MartepuanoBenenue : yue0.nmocodue ais By3os / B.B.Ilnomkun. — M. :
WznatensctBo IOpaiit, 2013. — 463.

Marepuanosenenue : yueOHuk s 6akanaspos / I'.I.bormapenko,
T.A.Kabanosa, B.B.Pri0anko; nmox pen. I'.I.bonnapenko. —
M.:U3zaarenscrBolOpaiit, 2012, — 359.

ITaceiakos, B.B. Marepuans! anekrpoHHoii Texuuku / B.B. Ilaceinkos, B.C.

Copoxkun. — CII16. : "Jlans", 2007. — 368 c.

TexHONOorHs: MaTepruaioB MUKPO- U HAHOIJIEKTPOHUKY / MOCK. ToC. HH-T
CTaJIM | CIIABOB (TexHOJNIOT. YH-T). - M. : MUCuC, 2007. - 542c.

Boakos I''M., 3yeB B.M. Marepuanosenenue. M.: 13a. ueHtp
«Axanemus», 2012.

60

MartepuanoBeieHUE ¥ TEXHOJIOTHS METAIJIOB: Y YeOHUK ISl By30B
/Tlox obmr.per. I'.Il.deTucoBa. M.: Beiciras mkoina, 2001.

20

ITnotsackas M.A., Kupmnna U.A., ®uitonos O.M.
MarepuanoBeieHuE U MaTepHalIbl SJIEKTPOHHON TEXHUKHU: TeKCT
nexuuii / CIT6I'Y AIL CII6., 2004

100

bpangon /l., Kamnan V. MukpoctpykTypa matepuanos. MeToasl
uccieaoBanus U KoHTposs. — M.: Texaocdepa, 2004.

12

Mbtei03 @., Posumnare P. Komnosunmonssle marepuansl. MexaHuka
u Tex"oyorun. — M.: Texunocdepa, 2004.

12

621.7 - E72 Epmakos C.C., BazuukoB H.®. [TopomuikoBsle ctanu u
n3aenns.- JI.: Mammnoctpoenue, 1990

12




669-K65 KoHCTpyKIIMOHHBIE M 3JIEKTPOTEXHUUECKUE MaTEPHUAITBI: 5

Yuebnoe mocobue / [lox pen. B.A. @wnmukosa. M.: Beicmas mkona,
1990.

Jlapun B.I1., TTonosckas S.A. IlpoexkTupoBaHre TEXHOJIOTHYECKUX

MIPOIIECCOB M3TOTOBJICHUS JeTalIel MpruOopoB: Yued. mocodue/
CIIGI'YAIL CII6.,2003.

7. TlepedeHb 35IEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOPMaLMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn «MHTepHeT», HEOOXOMUMBIX JUIsI OCBOCHHUS TUCIMILIMHBI
npuBe/ieH B Tabymie 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BATEIbHBIX PECYpPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOHU ceTu «MHTepHeT»
URL anpec HanmeHnoBanue

Hoctyn B ObC «Jlanp» ocymectBasercs no gorosopy Ne 695-7 or
http://e.lanbook.com/books | 30.11.2011

http://znanium.com/bookread | doctyn B OBC «ZNANIUM» ocymectBisiercs o goroopy Ne 186-
OBC ot 08.02.2012

8. IlepedyeHp MHPOPMALMOHHBIX TEXHOIOTHIA
8.1. [Tepeuens mporpaMMHOrO oOecriedeHus], HCIOIb3YEMOTO TPH
OCYIIECTBICHUN 00pa30BaTEIbHOTO MIPOIIECCa O AUCIUILIMHE.
[Tepeuenp nUCMONIB3yeMOro IPOrpaMMHOTO oOecTieueHHs mpeacTasieH B Tabuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. [lepeuenn MH(OPMALIMOHHO-CITPABOYHBIX
CHCTEM,HCIIONIb3YEMbIX MPU  OCYIIECTBJIEHHMM 00pa3oBaTENbHOTO Ipolecca 0
TVCIIATUTAHE

[lepeuenr UCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabmure 11.

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHIUYECKas 0aza
CoctaB MaTepHambHO-TEXHHUYECKON 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca Mo TUCITUTUIHHE, TIPECTaBIeH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIYECKON 0a3bl

Ne /i HanmMeHoBaHME COCTaBHON YaCTH MaTEPHAIBHO-TEXHUYECKON Howmep aynutopun
6a3bl
1 MynbTrMeauitHas JEKIHOHHAs ayIUTOPUS
2 CrnenuanusupoBanHas 1aboparopus «MatepuaaoBeaeHIE U 14-03T"act
TEXHOJIOTUS] KOHCTPYKIIMOHHBIX MaTepUaioBy

10. OueHOYHBIE CpeICTBA TS MMPOBEICHUS TPOMEKYTOUHOM aTTECTAIIMH



10.1.

CocTaB OLIEHOUHBIX CPEACTBIUIS IPOBEACHUSI IPOMEKYTOUHOM

aTTeCTaIlluy 00YJaroNIUXCs M0 JUCIUTIIIMHE TTpUBEeH B Tabnuiie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHUS MPOMEKYTOYHON aTTeCTaIluU

Buza npomexyTo4HON aTTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH

Cnucok BOMPOCOB K IK3aMEHY;
DK3aMeHAaI[MOHHEIC OUJICTHI,
3amaun;

TecTrl.

10.2.

B kauecTBe KpuTepueB OICHKH YPOBHS C(HOPMHPOBAHHOCTU

(ocBOEHMS) KOMIIETEHIUI OOy4aroUIMMUCS MpPUMEHSeTCs S-OayibHas IIKala OICHKU
c(OPMHPOBAHHOCTH KOMIIETEHIIMI, KOTOpas mpuBeaeHa B Tabmune 14. B Teuenue
ceMecTpa MOXKeT wucnoiib3oBaThess 100-0ayibHass IIKana MOIYJIbHO-PEHTHHTOBOM
CUCTEMbl ~ YHHBEpPCUTETA, IpaBUia  MCIOJNb30BaHUS  KOTOPOH,  yCTaHOBIJIEHBI
COOTBETCTBYIOIIMM JIOKAJIbHBIM HOpMAaTUBHBIM akToM 'Y AIL

Tabmmna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHH

OrieHKa KOMITETEHITUN

5-0ayuipHad mIKaia

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITHIA

«OTIIMYHO»
(Ga4YTCHO»

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEILHO U TPAMOTHO €TI0 M3J1aracr;

— ONUpAasCh HA 3HAHUS OCHOBHON W JIONOJHHUTEIBHOM JIMTEPATYpHI,
TECHO TPHBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKEHUS C TPAKTHYSCKOM
JESITEIIBHOCTRIO HATPaBIICHUS;

— yMeJI0 00OCHOBBIBAET M apPTYMEHTUPYET BBIIBUTAEMbIC UM HJICH,

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIIeNaTN3UPOBAHHBIX TTOHSITHH.

«XOPOIIIO)»
«3aYTCHO»

— o0yyJaronuuics TBEPI0 YCBOMII MMPOTPAMMHBINA MaTepuai, TpaMOTHO U
M0 CYLIECTBY M3JaraeT ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JUTEpaTypHl;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW J1€ATEIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIacT BBIBOALI B 00OOIICHMS,

— BIIAJICET CHCTEMOM CIICIMAIM3UPOBAHHBIX TTOHITHH.

«yZIOBJIETBOPUTEITHLHOY
«GauTEHO»

— o0yyaromuiicss YCBOMJI TOJBKO OCHOBHOW MpPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONHMpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHBIE OIMOKHA U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsT B NPAKTUYECKOM NPUMEHEHUU 3HAHUU
HaIlpaBJICHUS;

— cJ1ab0 apryMeHTHPYET HayYHbIE MOJIOKEHHUS,

— 3aTpynHsieTcs: B GOPMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YaCTUYHO BJIAJEET CUCTEMON CIIeIMAIM3UPOBAHHBIX MOHSITHIA.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

— o0yyJaromuiics He YCBOWJI 3HAYUTEIbHOM 4YacTW MPOrpaMMHOIO
MaTepuana;

— JIOMYCKaeT  CYNIECTBCHHbIE  OIMMOKM W  HETOYHOCTH  TIpH
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HarpaBlIeHUH;

— MCIIBITHIBAET TPYIHOCTH B MIPAKTUYECKOM PUMEHEHNUHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKEHIS,

— He QOpMYJIMPYET BHIBOJAOB U 000OLICHHIA.

10.3.

Tumnoswie KOHTPOJIBHBIC 3alaHUA WA UHBIC MaTCPpHAJIbI.

Bormpocs! (3agaun) nmst sKk3amMeHa mpeIcTaBlieHbl B Taomie 15.




Tabmuia 15 — Borpocs! (3amaun) s 2K3aMeHa

No /it ITepedyensr BonpocoB (3a1av) y1s IK3aMeHa

1 Knaccudukanus meKTpOTEXHUYECKHX MaTepHUaIoB IO CBOWCTBAM U
00J1aCTH IPUMEHEHUS

2 3aBUCUMOCTb CBOMCTB MaTe€pHaJiOB OT UX COCTABA U CTPYKTYpPHI

3 Kpucraminueckue Marepuabl, UX XapaKTEPUCTUKU.

4 HedekTbl KpucTaunyeckux cTpykryp. [IpHunHbl UX NOABICHUS U BIUSHUE
Ha CBOMCTBA.

5 CBoiicTBa METAJNIMYECKUX CIIaBOB. Da30BBIi COCTAB CIIJIABOB.

6 Jlnarpammbl a3zoBOro coOCTaBa CIUIaBOB.

7 CBoiicTBa NOJIMMEPOB U IJIACTMACC HA MX OCHOBE.

8 CBoiicTBa CTEKOJI U 00JIACTh UX MPUMEHEHUSI.

9 Kepamuka. CoctaB, CTpyKTypa M TEXHOJIOTHSI.

10 Komnosunmonnsie matepuaisl. Kiaccugukarusi, CBOWCTBA U EPCIEKTUBBI
pa3BUTHSL.

11 Marepuabl ¢ 0COOBIMH JISKTpUUSCKUMU cBoiicTBaMu. Kitaccudukanus,
00J1aCTh IPUMEHEHUSI.

12 3oHHas Teopust TBepaoro Tena. CBONCTBA IEKTPOHOB IPOBOAUMOCTH.

13 [IpoBOAMMOCTE METAIIIIOB U CIUIABOB. 3aBUCUMOCTD YJ€IbHOIO
JIEKTPUUYECKOTO COITPOTUBIIEHUS OT CTPYKTYPhl M BHELIIHETO BO3IEHCTBUSI.

14 Kraccugukanys npoBOAHUKOBBIX MATEPHAIOB IO 00JACTH UX PUMEHEHUSI.

15 SIBnenue cBepxnpoBouMocTH. Kputnueckue napamerpsl
CBEPXITPOBOSIIETO COCTOSHUS.

16 Knaccugukanus cBepXnpoBOJAHUKOB 110 CBOWCTBAM U 00JIACTH TPUMEHEHMSL.

17 Co06cTBEeHHBIE TIOTYIMPOBOAHUKU M UX CBOMCTBA.

18 [IpumecHble NOAYIIPOBOAHUKH. JJOHOPHBIE U aKLENTOPHbIE IPUMECH,
METO/IbI JISTHPOBAHUSI.

19 KoHTakTHBIE SIBIEHUS HA TPAHULIE ABYX MOJIYIPOBOIHUKOB.

20 @DOTONEKTPUUECKHUE SIBIICHHS B TOJTYIPOBOIHUKAX U UX IPUMEHEHHE B
IOJIYTIPOBOJTHUKOBBIX TpHOOpax.

21 TepMoaneKkTpruecKue siBICHHs! B OJYIIPOBOIHUKAX M UX IPUMEHEHHUE.

22 Krnaccudukanys nonynpoBoIHUKOBBIX MAaTEPUAIOB U TEXHOJIOTHYECKHE
aCIIeKThI UX MOJIyYEHHS.

23 Knaccudukanus IudIeKTprKoB U 00JIaCTh MPUMEHEHHSL.

24 [Tongpuzanus AMIEKTPUKOB B 3JIEKTPUUECKOM IOJIE.

25 JIn3eKTpudecKre MOTEPU M UX OLIEHKA.

26 AxTUBHBIC THINEKTPUKH. Pu3ndeckre 3pPeKThl B aKTUBHBIX JUIIEKTPHKAX
1 00J1aCTh IPUMEHEHMSL.

27 MarsuTHbIe CBOMCTBA MaTEPHAIOB. PU3HUECKUE OCHOBBI UX NTPOSIBICHUS.

28 ®eppomaraeTusM. XapaKTepUCTUKU YIIOPSAI0YEHHOM MarHUTHOU
CTPYKTYpBHI.

29 3aKOHOMEPHOCTH HaMarHu4MBaHue (peppoMarHeTHKoB. MarHuTHBIN
T'UCTEPE3NC, MarHUTHAs! aHU30TPOIHNSL, IBJIEHUE MATHUTOCTPUKIUH.

30 Knaccugukanus MarHUTHBIX MaTepUajIoB IO CBOMCTBAaM U 001acTH
MIPUMEHECHHSI.

31 Maruautomsirkue marepuainol. Kiaccudukanusi, cBoiicTsa.

32 MarnuToTBepasle Matepuaibl. Kiaccuduxanms, cBOWCTBa.

33 CriennanbHble MarHUTHBIE MaTepraibl: aMOp(HbIE CIIJIaBbl, MaTepUabl JJIs
MarHUTHOM 3alMCH, MArHUTOCTPUKIIMOHHBIE PEOOpa30BaTEIH.

34 Krnaccudukanys KOHCTpYKIMOHHBIX MaTepraioB. [lapameTpbl OLIEHKH UX

CBOWCTB.




35 Metoapl TEpMUYECKOI 00paOOTKH METAJJIOB U CILUIABOB.

36 CBoiicTBa KOHCTPYKIIMOHHBIX CTaJICH.

37 CBolicTBa CIUIaBOB € BBICOKOH yJI€IbHOM MPOYHOCTHIO HA OCHOBE
QITIOMUHMSI, TUTAHA, MarHUs.

38 CBoiicTBa KOHCTPYKIIMOHHBIX HEMETAIUTMUYECKUX MAaTepUANIOB: TIaCTMACCHI,
CTEKJIa, KepaMUKa.

39 Oco0eHHOCTH CBOICTB HAHOCTPYKTYPHBIX MaTEpUasOB.

40 TexHomorus Moay4yeHuss HAHOCTPYKTYPHBIX U HAHOPA3MEPHBIX MAaTEPUAIIOB.

Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Taduie 16.

Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera

No /it [Tepedyens BonpocoB (3a1av) 1yist 3adeta / nudd. 3auera

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

[lepeyeHp TeMm [UIi KypCOBOTO TPOCKTUPOBAHUS/BBHINOIHEHUS KypCOBOH pabOTHI

MpeCTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — Ilepedern TeM JUIsi KypCOBOTO IPOSKTHPOBAHMSI/BBITIOJIHCHUST KYPCOBOM paOOTHI

Ne i/t

[TpuMepHBIii IepedeHb TeM i KypCOBOI'O MPOEKTUPOBAHUS/BBITIOIHEHHS
KypCOBOi1 pabOThI

Y4eOHBIM IUTAHOM HE MIpEaAYCMOTPCHO

BOHpOCLI I IIPOBCACHUA HpOMe)IQYTOqHOﬁ arreCrallii B BHAC TCCTUPOBAHUA

IpeJICTaBICHBI B Ta0wmie 18.

Tabmuua 18 — [IpumepHBbIii TepeueHb BOIIPOCOB ISl TECTOB

Ne /it IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

1 Ha3zoBute xapakTepHble OTJINYMS B CBOMCTBAX KPUCTAJUIMYECKUX U aMOP(PHBIX
MaTepHaloB.

2 Ha3zoBute ToueuHbIe 1e()eKTHI KPUCTAIIIOB.

3 UTo MpOUCXOANT C TEPMOTIACTAMH TIPU HATPEBAHUH BBIIIE TEMITEPATYPHI
CTEKJIOBaHMSA?

4 TBepable pacTBOPHI 3aMEILIEHUS WM TBEP/Ible PaCTBOPHI BHEIPEHUS 00J1aAat0T
HEOTpaHNYEHHON paCTBOPUMOCTHIO KOMIIOHEHTORB?

5 [Tpu xakoM ycroBuH 00pa3yeTcsi HEpaBHOBECHASI KPUCTALTUYECKasi CTPYKTypa?

6 HazoBuTte moBepXHOCTHBIE 1e(EKTHI KPUCTALUTHICCKAX CTPYKTYP.

7 @Da30BbIif cOCTaB KEPAMUKU?

8 HazoBure cTexiioo0pasyromnye XuMU4eCKUe COeAUHEHHS.

9 OT yero 3aBUCUT 3HEPTHUsl aAKTUBALUM TIporiecca 1M Py3uun?

10 [Tpu KakOM yCIIOBHM MOKHO MOJYYUTh aMOP(HOE COCTOsTHHE MeTasuia?

11 Kakue a1aneKTpuKy Ha3bIBatOTCS HEMOISIPHBIMU?




12 3aBUCHUMOCTH 3JIEKTPUUYECKOTO COMPOTHUBIICHHUS IOTYIIPOBOJHUKOB OT TEMIIEPATyphI

13 Kakue matepuansl 0671a1al0T MarHUTHO-YIIOPSIIOYEHHON CTPYKTYpOii?

14 TpeboBaHus K MaTEPHAITY TIPHUIIOS

15 .Kakxum napamerpom omnpezaensieTcss CKOpocTb HaMarHM4KMBaHus peppoMarHeTuxa?

16 SBasercs U CTPyKTYpPHO-3aBUCUMBIM IIapaMeTPOM TeMIIEpaTypa MarHUTHOM TOYKH
Kropu

RY
17 HazoBuTe noiaynpoBoAHMKOBbIE OMHAapHbIE coenuHenus A B

18 ITpu kakux BO3ENUCTBUSAX HAPYIIAETCSI CBEPXIPOBOJAAIIEE COCTOSHUE 7

19 Kak BIusrOT 1eeKThl KPUCTAIUTMYECKON CTPYKTYPbI Ha IPOYHOCTH CIJIABOB?

20 DTanbl ¥ LEIH ONEePalui «CTapEHHS» aTIOMUHHEBBIX CILUIAaBOB?

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
00ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmotpeno

10.4. Meroaudyeckue MaTepuaibl, ONPEACISAONIME  TPOLELYPBI
OLICHMBAHUSI WHJUKATOPOB, XapaKTEPU3YIOLIUX STanbl (HOPMHpPOBAHHUS KOMIETEHLUH,
COJIEPIKATCs B JIOKAIBbHBIX HOpMaTUBHBIX akTax I'YAII, pernameHTHpYOMKX NOPSIOK U
MpOLIEAYPY IPOBENCHMS TEKYIIETO KOHTPOJSA YCIIEBAEMOCTH M IPOMEKYTOYHOU
arrectauuu odyqaromuxcs ['YAIL

11. Meroanyeckue yka3zaHus Ui 00y4JaroIuXcst 10 OCBOSHHUIO TUCIUITIIMHBI
[{enbto TUCHUIUIMHBI ABISETCS — MOJyYEHUE CTYJCHTaMU HEOOXOAUMBIX 3HAHUN, YMEHUN

U HaBBIKOB B OOJIACTH CO3JaHUs MOJEP KUBAIOLIEH 00pa3oBaTeIbHON Cpelbl MpenoiaBaHus
MHXXEHEPHBIX JUcHMIIMH. OOydaromuMces TpeAoCTaBisieTcs BO3MOXKHOCTh pPa3BUTh U
IPOJIEMOHCTPUPOBATh HABBIKM B  OOJACTH, CBSA3aHHOW C IMOJYyYeHHEM CTyIEHTaMHU
TEOPETHYECKUX 3HAHMM W IPAKTHYECKMX HABBIKOB 10 MAaTE€pPUANIOBEICHHUIO, Marepuaiam,
IIPUMEHSAEMBIM B KOHCTPYKLUAX YCTPOMCTB, METOJAM U CPEIACTBAM KOHTPOJIS U UCCIEHOBaHUS
UX XapaKTEpUCTHUK.

Metoauyeckue yka3aHusi s O0Oy4alOIIMXCSl 10 OCBOCHHIO JICKIIHOHHOIO
MaTepHuaJa

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPONMHOE, CHUCTEMHOE,
riyOOKOe U sICHOE WU3JIOkKEeHHe ydeOHoro marepuana. Ha3HadeHne COBpEMEHHOM JeKIUHU B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIUIO MO TEME, a B OCBOCHHUHU
(byHaaMeHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAyYyHOrO I[O3HAHMSA, HOBEUIIMX
JOCTHKEHUI HayyHOUM MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKUUU. JIEKIUs pacKpbIBaeT MOHATUHHBINA amnmapar
KOHKPETHOW 0o0iacTH 3HaHusA, €€ mpoOseMbl, JAaeT IEeJbHOE MPEACTaBICHUE O AUCLUILIUHE,
MIOKa3bIBACT B3aUMOCBS3b C APYTMMU AUCLUIUIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaroIMMCsl JIEKIIHOHHOT0 MaTepuaa;




— TIOJIyu€HHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHHH, YpPOBEHb
KOTOPBIX ONpPEIETAETCS 1EJE€BOM YCTAHOBKOM K Ka)X10M KOHKPETHOH TEME;

— TIOJIy4€HHE OIBITa TBOPUYECKOH pabOTHl COBMECTHO C MIPEIOIaBaTEIIEM;

— pasBuTHEe MPO(ECCHOHATBHO—/IEIOBbIX KauyecTB, JIOOBH K MpeaMery u
CaMOCTOSITEJIbHOTO TBOPYECKOT'O MBIIIIJICHUSL.

— TMOSIBIEHUE HEOOXOIUMOIro HHTepeca, HEOOXOAMMOIo MJsl CaMOCTOSATENIbHOM
paboTHI;

— TOJIyueHHE 3HAHUI O COBPEMEHHOM YPOBHE pa3BUTHS HAyKH U TEXHUKH U O
IPOTHO3€E UX Pa3BUTH Ha OJIIKANIINE TO/IBI;

— HayuyuTCcs METoAMYEeCKH oOpalaThiBaThb MaTepuall (BBLACIATH INIABHBIE MBICIU U
IOJIOKEHUS, NPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATb MX B  Pa3IMUYHBIX
dbopmynHupoBKax);

— MOJIy4€HHE TOYHOI'O IOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JlekuMOHHBI MaTepua’d MOXKET COINPOBOXKAATHCS JIEMOHCTpalMedl ClaioB U
UCIOJIb30BAaHUEM DA3aTOYHOr0 MaTepuaja IpH IPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OTJENIbHBIX TEMATHK I10 TUCIHUILIIHHE.

CrpyKTypa Ipe/1ocTaBlIeHUs JIEKIIMOHHOTO MaTepuaia:

- TeMaTU4YeCKue JIEKIMU MO paszienaM Kypca; - KOHTPOJbHBIE BOIPOCHI K pasjenam
Kypca.

JlexumoHHble MaTepualibl UMEIOTCS B M3/IaHHOM BHJIE, B BHJIE DJIEKTPOHHBIX PECYPCOB
oubmuorexku ['YAIL

Metoauyeckue ykazaHusi AJsi 00y4arOIIUXCS IO IPOXOKACHUIO JIA0OPATOPHBIX
padoTt

B xone BeimonHeHus 1a0OpaTOpHbIX pabOT oOydaromuiics JODKEH YriayOuTh M
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
9KCHEPUMEHTa B COOTBETCTBUM C KBAJIM(UKALMOHHON XapaKTEPUCTUKOW 0O0ydaromerocs.
Brimonaenne n1abopaTOpHBIX padOT COCTOUT M3 IKCIEPHUMEHTAIBHO-TIPAKTUYECKON, PacyeTHO-
AHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOTIPUATHH.

BoinonHenue nabopaToOpHbIX pabOT 00ydaromMMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
U3y4eHHs] JUCLMIUIMHBI, OIpenenseMoil ydyeOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pPelIeHUe CIEAYIOINX OCHOBHBIX 33/1a4 y 00y4aroIerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIIEAOBAaHUS IPOLIECCOB, SIBICHUH U OOBEKTOB,
M3y4aeMbIX B PaMKax JaHHOW JWCIUTIUTIHBI;

— 3aKpeIuvieHue, pa3BUTHE U JIeTalU3alsl TEOPETHUECKUX 3HAHUM, MOJYyYEHHBIX Ha
JEeKIMX;

— TOJy4YeHHe HOBOM MH(OpMaLMK 110 U3y4aeMOon AUCIUILIMHE;

— TpuoOpeTeHHe HAaBBIKOB  CAMOCTOSTEIbHOM  paboThl ¢ J1aOOpaTOpHBIM
000pyTI0BaHUEM U MPUOOPAMH.

3aganue u TpeOOBAHUS K IPOBEEHMIO JIA0OPATOPHBIX padoT
JIaGopaTtopHble pabOTHl  BBIIOJHSIOTCS B JIAOOPATOPUM  MaTepUANIOBE/ICHUS Ha
71a00paTOPHBIX YCTAHOBKAX C 3alIOJHEHUEM IPOTOKOJIA H3MEPEHUH.

Crpykrypa u popma oTuera o 1adopaTropHoii padore
Otder mo nabopaTopHOil paboTe BKIIOYAET 00sI3aTENbHBIE MYHKTHI, IPEICTABICHHBIE B

MCTOANYCCKUX YKAa3aHUAX.

TpedoBanus k opopmiieHHI0 oT4eTa 0 1a00PATOPHOIT padoTe
TpeboBanust k 0(OPMIICHHIO OTUETA MTPEICTABICHBI B METOINYECKUX YKa3aHUAX

Metoanyeckue yka3zaHHs U3/1aHbl B BUJIE SJIEKTPOHHBIX pecypcoB oubanorexu I'Y ATl



MeToanyeckue ykazaHus A 00y4alomMXcs MO MPOXOKAEHUIO CAMOCTOATEIbHOI
padoThI

B Xxoje BBITIOTHEHUS CaMOCTOSTEIBHONW Pa0OThI, O0YUYAIONIUICS BBIMOIHSAET paboTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernoAaBaresisi, HO 0e3 ero HemocpeICTBEHHOro
y4acTusl.

B nporecce BBIMOTHEHHSI CaMOCTOSITENIBHON paboThl, Yy oOydwaromierocs: GopMupyercs
1enecoo0pa3sHoe IIAHUPOBaHUE PaboOUero BpEMEHHU, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHUHU U CHCTEMAaTH3allUU NMPUOOpETaeMbIX 3HAHUIl, 00€CreurnBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B NEpUOJ OOydYeHHs, IOMOTaeT IOJYYUTh HABBIKH TTOBBIIICHHS
pohecCuOHaNBEHOTO YPOBHSL.

MeTtoauyeckUMH ~ MaTepuallaMH,  HAmpaBJSIONIMMU  CaMOCTOSITENIbHYIO — paboTy
o0y4aromuxcs SBISIOTCS Y4eO0HO-METOAUYECKUI MaTepual Mo AUCHUIUINHE;

MeTtoanyeckue yka3aHusi 1Jsi 00y4YalOLIUXCS MO NMPOXOKIEHHI0 MPOMEKYTOUYHOM
arrecTanuu

[IpomexxyTounasi  arrectanusi  OoOy4yaroIIMXCs ~ NpPEAyCMAaTpUBaeT  OLIGHUBAHHE
MIPOMEKYTOUHBIX M OKOHYATEIbHBIX PE3YAbTAaTOB 00y4YeHHs 1Mo auciumuinHe. CucreMa OLeHOK
OpA  TPOBEACHUM TPOMEXKYTOYHOH aTTeCTallid OCYIIECTBISIETCSI B COOTBETCTBHH C
TpeboBanusimu [lonoxkenuit «O TekylieM KOHTPOJIE YCIEBAEMOCTH U MPOMEXYTOYHON
atrectauuu cryaeHtoB ['VAII, oOyuaromuxcs mo mporpaMmaM BeIcIIEro odpaszoBanus» u «O
MOJ1yJIbHO-PEHTHUHTOBOI cHCTEME OLIEHKH KauecTBa y4eOHOM paboThl cTyneHTOB B 'Y Ally.

Hugp. cucmema kagp. 23 _Inomsanckas_M_Koncnexm
Hugp. cucmema kagp. 23 _Inomsanckas_M MY x JIP
Hugp. cucmema kagp. 23 _Inomsanckas_M MY x CPC



Jluct BHECeHUS! U3MEHEHUH B pabouyro MporpaMmy JAUCHUIUINHBI

JlaTa BHECEHUS
H3MEHEHUI U
JIOTIOJTHCHUH.

Iloamnuce BHECHIETO
W3MCHCHMS

ConeprxkaHue U3MEHEHUH U JOTIOJTHEHUI

Jata u Ne

IIPOTOKOJIA
3aceaHus
Kadeapsl

Iloanuce
3aB.
Kadeapoit




