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AHHOTaAUA

Juctunnuna «MarepuanoBeeHre» BXOAUT B 00pa30BaTEIbHYIO MPOrPAMMY BBICIIETO
oOpa3oBaHUsl TIO0 HaMpaBICHUIO MOArOTOBKHM/ crnenuanbHocTH 12.03.02  «OnroTexHuKa
HanpaBJIEHHOCTH «ONTHKO-3JIEKTPOHHBIC MPUOOPHI M KOMIUICKCHI». J[MCIUIUIMHA peanu3yeTcs
Kaenpoii «Ne23».

JucuuminHa HarelieHa Ha GOpPMHUPOBAHKE Y BHITYCKHUKA CIICTYIOIINX KOMIICTCHIINH |

IIK-1 «CnocoGHocTh K (OpMUPOBAHHMIO TEXHHUYECKHMX TpPEOOBAaHMI W 3alaHUi Ha
MPOCKTUPOBAHUE W KOHCTPYUPOBAHHUE OINTHUYECKUX M ONTHKO- JJICKTPOHHBIX MPHOOPOB,
KOMIUIEKCOB M KX COCTaBHBIX YacTEil»

Conepxkanue TUCHUIUITMHBI OXBATBIBAET KPYT BOIPOCOB, CBSI3AHHBIX C MOJYyYECHUEM
CTYy[ICHTAMH TEOPETUYECKUX 3HAHUM U TPAKTUYECKUX HABBIKOB TI0 MaTepUaJIOBEICHHUIO,
MarepuaiaMm, MPUMEHSEMbIM B KOHCTPYKIIMSX YCTPOMCTB, METOJIaM U CPEACTBAM KOHTPOJIA U
HCCTIEIOBAHUS UX XapaKTEPUCTHK.

[IpenogaBanne IUCHUIUIMHBI TPEAyCMaTpUBAET CIEAyIOIIME (OpMBI OpraHu3aIu
y4eOHOTO MmpoIecca: JeKIUU, J1abopaTopHbie pabOThI, CAMOCTOSATENIbHAs padoTa CTy/ICHTA.

[TporpaMMo¥ JUCIUTIIIMHBI MPETYCMOTPEHBI CIEAYIOIME BHUIbI KOHTPOJIS: TEKYIIHMA
KOHTPOJIb YCTIEBAEMOCTH, TPOMEKYTOUHAs aTTecTanus B hopMe IK3aMeHa.

OO6mrast TpyJ0€MKOCTh OCBOCHHS JUCIUIUIMHBI COCTaBIIsIeT 4 3a4eTHHIX enuHuIbl, 144
gaca.

S3b1K 00y4YeHUS IO AUCIUTUTHHE KPYCCKUH »



1. TlepeueHb MIaHUPYEMBIX PE3yAbTATOB 0OYUEHUS IO IUCLIUILIUHE

1.1. [enu npenoaaBaHust JUCHUIUIHHBI

Henpto muctumiuasl «MaTepuanoBeieHue» sBseTcs popMHpoBaHUE 0a30BOM OCHOBBI
KOHCTPYKTOPCKO-TEXHOJIOTHYECKON TMOATOTOBKH CHEIHAIUCTOB, CIHOCOOHBIX K IPOCKTHO-
KOHCTPYKTOPCKOW,  TE€XHOJIOTMYECKOM, HAyYHO-HUCCIIEIOBATENbCKOM U YIPABIEHYECKOUN
NESTEIHLHOCTH B 00JaCTH MPpUOOPOCTPOCHHUS.

1.2. JlucuurimHa  BXOOUT B COCTaB  4YacTH, (OPMHUPYEMOW  yJ4aCTHUKAMU
00pa30BaTeNIbHBIX OTHOIICHHUN, 00pa30BaTEILHOM MPOTPaMMBI BBICIIIETO 00pa3oBaHus (nanee —
OIl BO).

1.3. TlepedeHb MIIAHUPYEMBIX PE3YIBTATOB OOYUCHHSI IO IUCIUTUIMHE, COOTHECEHHBIX C
IIaHUpyeMbIMU pe3ynbratamu ocBoenus OIT BO.

B pesynpTaTe mM3ydeHUs AUCHUIUIMHBI OOyYaIOIUNCS JTOJDKEH 00JIaaTh CIEAYIOUIUMU
KOMITETCHIIUSIMU WJIA UX YacTAMH. KOMIIETEHIIMM M WHJIUKATOPbI UX JOCTHKEHUS MPUBEACHBI B
Taomuie 1.

Tabmumna 1 — [lepeyeHs KOMIETEHIIMI ¥ MHIUKATOPOB UX JTIOCTHKEHUS

Kareropus (rpynma) Konu Ko n HanMeHOBaHUE WHIUKATOPA JOCTHKCHHS
HauMEHOBaHUE
KOMITETEHITUHI KOMITCTCHITHH
KOMITCTECHITUHT
[TIK-1 CnocoGHOCTB
K (opMUpPOBaHUIO
TEXHUYECKUX
TpeboBaHUH 1
SEJIaHI/Iﬁ Ha [TK-1.J1.1 ananu3upyet u onpeaenseT
TpeOOBaHUs K apaMeTpam, MpeabsiBisieMble K
MPOEKTUPOBAHHE U .
[Ipodeccrnonanbubie KOHCT OBAHILC pa3pabaTbIBaeMOI ONTOTEXHUKE, ONTHYECKUM U
KOMITETEHIINH PYHP OTITUKO-3JIEKTPOHHBIM PHUOOpaM M KOMITJIEKCaM C
ONTUYECKUX U
OIITHKO YYETOM H3BECTHBIX 3KCIIEPUMEHTAIbHBIX U
TEOPETUUYECKUX PE3YIbTATOB
ANEKTPOHHBIX
MPpUOOPOB,
KOMILUJIEKCOB U UX
COCTaBHBIX YacTel

2. Mecto mucuumiuHb B cTpykrype Ol
Jucuumnnuua Oa3upyeTcss Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYyACHTaMU MpuU
W3YYEHUH CIEeYIOMNX AUCUUIUINH: «BBenenue B HanpaBiaeHuey, «Du3nkay, «XUMHD.

3HaHI/I$[, MOJIYYCHHBIC IIpU HM3YUYCHUU MATCpUalla JTaHHOM JUCHUIIJIMHBI, HMCKOT KakK
CaMOCTOATCIIbHOC 3HAYCHHUE, TaK W HUCIOJB3YHOTCA TIIpU HU3YUYCHHU KOHCTPYKTOPCKO-
TCXHOJIOTHYCCKUX JUCHUIIIINH HpO(I)eCCI/IOHaJ'ILHOl"O OHKIIA.

3. OObeM u TPyJO0EMKOCTh TUCIUIINHBI
JlaHHbIe 00 00mEeM OO0beMe JMCIUILIMHBI, TPYJOCMKOCTH OTHACIBbHBIX BUIOB Yy4eOHOM
paboThI MO AUCUHUIUIHHE (M paclpeie]eHHe STOM TPYA0EMKOCTH IO ceMecTpaM) MpeACTaBIEHBI B
Tadaure 2.

Tabnuna 2 — O6beM U TPYI0EMKOCTh TUCIMIIIIMHEI

TpynoeMkocTs 1O

Bun yuebHoit paboThl Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemKocmap oucyuniuHl, 4/ 144 4/ 144

3E/ (4ac)

AyoumopHnuie 3anamus, BCEro yac. 51 51




B TOM YHUCJIC:

nexiuu (JI), (gac) 34 34

npakTuaeckue/cemunapckue 3anstus (I13),

(gac)

naboparopabsie padotsl (JIP), (yac) 17 17

KypcoBol npoekT (padota) (KII, KP), (dac)

JK3aMeH, (Jac) 54 54
Camocmosmenvnas padoma, Bcero (dac) 39 39
Buo npomesxcymounoii ammecmayuu:. 3a4er,
madd. 3ager, sk3ameH (3auer, dudd. 3aq, JK3. OK3.
OK3.*%)

Fx

IIpumedanue: kaHmUAATCKHUI SK3aMEH

4. CopaeprxaHue TUCIUTITUHBI
4.1. PacnpenencHue TPYyJOSMKOCTH JUCIUILTAHBI IO pa3jeiiaM U BUIaM 3aHITHHA.
Paznensl, TeMBI JUCHHUILINHBI U UX TPYAOEMKOCTh TIPUBEICHBI B TA0IHUIIE 3.

Tabnua 3 — Pa3aensl, TeMbl AUCIUIIINHBL, UX TPYA0EMKOCTh

Paznensbi, TeMbl JUCUUIUIMHBI Jexumm | 113 (C3)| - JIP KII .
’ (uac) (uac) (gac) (gac) (gac)
CemecTp 2
Paznen 1. Knaccudukanum MatepuanoB 3JeKTPOHHBIX 2 3

CpeICTB.

Paznen 2. OcHOBBI MaTepHaIOBEICHHUS.

Tema 2.1 Kpucramingeckue CTpyKTyphl U HX CBOICTBA.
Tema 2.2 JledekTbl KpUCTALITMYECKUX CTPYKTYP U UX 4 4
BIIMSIHAE HA CBOWCTBA

Tema 2.3 Tporneccol quddy3un.

Paznen 3. Tepmuueckast 00paboTka MaTepHasoB.
Tema 3.1 ®a3o0BbIii cocTaB CIUIaBOB 3 3
Tema 3.2 Tunossle quarpamMmsl (a3oBOro COCTaBa CIIABOB
Tema 3.3 Tepmuueckasi 00pabOTKa METAJIIIOB U CILIABOB

Paznen 4. CBoiicTBa HEMETAUIMYECKUX MAaTEPUAIOB
Tema 4.1 ITnactmaccs! u ux cBoiictBa Tema 4.2 Crekna u 3 3
UX CBOHCTBA

Tema 4.3 CocTaB 1 CBOHCTBa KEPAMHKH

Pazpen 5. DnexTpuueckue CBOMCTBA MAaTEPHAJIOB
Tema 5.1 3oHHas CTpyKTypa TBEpIOro Tena 4 4
Tema 5.2 DekTponpoBOTHOCTE MAaTEPHAIIOB

Paznmen 6 [IpoBOJHUKOBBIE MaTEPUAIIBI

Tema 6.1 3aBUCHMOCTB yAETHFHOTO COIPOTHUBIICHUS
METaJJIOB U CILUIABOB OT TEMIIEPATYPHI U A€(EKTOB
CTPYKTYpBI 3 2 3
Tema 6.2 Knaccudukalus mpoOBOJTHIUKOBBIX MATEPUAIIOB IO
00J1aCTH UX IIPUMEHEHHUS B 3JIEKTPOTEXHHUKE

Tema 6.3 CBepXpOBOTHUKHU. XaPAKTEPUCTHKH U 00JIaCTh
MIPUMEHEHHS

Pazpen 7. [lmdnexrpudaeckne matepuansl Tema 7.1
[Nonspuzanust UIIEKTPUKOB B 3JEKTPUIECKOM I10JIE
Tema 7.2 M3onsmmnoHHBIE MaTEpHAIBl M KOHIEHCATOPHBIC 3
JIVIIEKTPUKH

Tema 7.3 AxtuBHBIC quInekTpukd. Knaccnpukamms u
00J1aCTh IPUMEHEHHS




Pasnen 8. IloxynpoBogHukoBele MaTepuaisl Tema 8.1
Co0OcTBeHHBIE M ITPUMECHBIE MTOTYIPOBOIHUKA

Tema 8.2 KoHTakTHEIE ABICHUS HAa TPAHULIE
MOJTYIIPOBOJHUKOB pa3HOM npoBoaumoctd Tema 8,3
BrmsiHre BHeIHUX (haKTOPOB HA MPOBOJUMOCTH

MIOTYIIPOBOJHUKOB.

Tema 8.4 TexHOIOrMUECKUE ACTIEKTHI MOTY4EHUS

NOJYITPOBOAHUKOBBIX MATCPUAJIOB

Pa3znen 9 MaruutHsle MaTepHabl

Tema 9.1 Ilporuecc HaMmarHUUUBaHMS U TapaMeTPhI

MAarHUTHEBIX CBOMCTB MaTcpuajoB

Tema 9.2 Maruuromsrkue MaTepuasbl ¥ 0071acTh UX 3 4 4

MNPUMCHCHUA

Tema 9.3 MaruurorBep/ibie MaTepualbl ¥ 00J1acTh HX

MMPUMCHCHUA

Pa3nen 10 KoHcTpykunoHHbIE MaTepHaIbl
Tema 10.1 MexaHn4yecKre, TEXHOJIOITHUECKUE U
SKCIUTyaTalMOHHBIE CBOMCTBA KOHCTPYKITMOHHBIX

MaTepuaoB

Tema 10.2 Kitaccugukanmsi KOHCTPYKIIMOHHBIX MaTepUaioB

II0 COCTaBY M CTPYKTYpe

Paznen 11 OcoOeHHOCTH CBOMCTB HAHOPAa3MEPHBIX U

HAHOCTPYKTYPHBIX
MaTepuaioB

Hroro B cemectpe:

34 17 39

Hroro 34 0 17 0 39

4.2. CopnepxaHue pa3iesioB U TEM JICKITMOHHBIX 3aHITHH.
CopepxaHue pa3/elioB U TEM JICKITMOHHBIX 3aHATHIA MMPUBEACHO B Ta0wMIe 4.

Tabmuma 4 — CoxepxaHue pa3aesioB U TEM JIEKIIMOHHOTO ITUKJIIA

Howmep paznena

HazBanwue u conepkaHue pa3aeiioB U TEM JICKIIMOHHBIX 3aHSATHH

Pazpen 1.

Krnaccudukarnym 3neKTpoTeXHUUECKHX MAaTEPUAIIOB.

OcHOBHBIE MaTepHAITBI IEKTPOMEXaHUIECKOT0 000PYIOBAHUS U HIX
cBoiicTBa. TexHomOrnuecKne MaTeprasl, IpuMeHseMbIe B
TEXHOJIOTUIECKHX MPOIECcCcax MPOU3BOJCTBA IIEKTPOMEXAHIMIECKUX
m3nenuii. KoHCTpYKIIMOHHBIE MaTeprabl: METaJUIbl U CIUIaBHI,
IJIACTMACCHI, CTeKJIa, KepaMuKa, kKiied. BcroMoraTensHbIe MaTepHaITbl
Ut oOecriedeHusl HeOOXOIMMBIX YCIOBUH TPH MPOBENCHUHT
TEXHOIIOTUIECKHX OIepaIini.

Pazpgen 2.

OCHOBBI MaTepuanIoBeICHUS.

CtpoeHne METaIoB U CIUIABOB, OCHOBHBIE (DM3WUYECKIE CBOMCTBA
KPHUCTAJUTMYECKON CTPYKTYPBI. THIIBI KPUCTAIIIMYECKUX PELIETOK.
[onukpucraminyeckue 1 MOHOKPUCTAIIMYECKUE CTPYKTYPBI.
[Homumopdu3m 1 aHU30TPOINS KPUCTAIUIMIECKUX CTPYKTYp. JledeKTol
KPUCTAIIMYECKON CTPYKTYPHBI, UX BIMSHUE HA CBOWCTBA MaTEPHUAJIOB.
[Iporeccrr quddyzun.

Pazpgen 3.

CBoiicTBa METAJUIOB U CILJIABOB.

dopMHupOBaHKE CTPYKTYPHI METAIUIOB U CILIABOB ITPU
kpuctraum3anud. [lomumopdasie npeBparienus. CTpoeHUE CIIIABOB.
JlnarpamMMbl COCTOSTHUSI CHCTEM CILIABOB C ITOJHOW Y OrpaHUYEeHHON
PacTBOPUMOCTSIMH B TBEPJIOM COCTOSTHUH.

HasnaueHwue, CyIIHOCTD U XapaKTEPUCTHKA ONEpalluii TePMUYECKOM
o0pabotku. Tepmudeckast oopaboTka cramu. OcoOeHHOCTH




TEpMHUUECKONH 00pabOTKH LBETHBIX METAIIOB U cIuiaBoB. ObecieueHue
3aJIaHHBIX MEXaHHMYECKHX M TEXHOJIOTHYECKUX CBOMCTB TIPH
TEepMHUUECKON 00paboTKe.

HasnaveHwue, CynIHOCTh U XapaKTEPUCTUKA ONepaliiii XAMUKO-
TepMuYecKor 00padoTku. O0eceueHNE 3aJaHHBIX MEXaHUYCCKUX U
TEXHOJIOTUYCCKUX CBOWCTB MPH XMMHKO-TEPMUIECKON 00padoTKe

Pasnen 4.

CBoiicTBa HEMETAIIMYECKUX MaTeprasoB.

Knaccudukanust nonumepos. TepMomnacTUIHbIE TOTUMEPHI U UX
cBoOMCTBA. TepMOpeaKTUBHBIE TOJIMMEPBI U UX CBOMCTBA.
Komno3zunnonusie miactMaccsl. HanmomHUTEN! miaacTMace, CocTaB U
TOTIOJIOTHA.

Kitaccudukaims cTekos 1o CTeKI000pa3yoneMy XUMAYECKOMY
coequHeHnto. CocTaB U CBOMCTBA OKCHIHBIX CTEKOJ. MeTobl
MIOBEPXHOCTHON M 00beMHON MoauduKanuu ctekon. CUTaIIIbI U HX
CBOIICTBA.

Kepamuka, xummudeckuii u (pa3oBblii coctaB. Onepamnnun KepaMuIecKon
texHonoruu. CBoiicTBa U 00JIACTh MPUMEHEHUS KEPAMUYECKIX
17631 () 12071

MexaHudeckue CBOMCTBAa KOHCTPYKLIMOHHBIX MaTEPUAIIOB.
Krnaccudukanust 1 BUIIbI HCTIBITAaHHUHN JIJTS ONIPEZISTICHUST MEXaHHYECKUX
CBOIICTB.

XapaKTepUCTHKA OCHOBHBIX TEXHOJIOTMYECKUX METOAO0B 00paboTKu
3JEKTPOTEXHUYECKNX U KOHCTPYKIIMOHHBIX MaTEpUaIOB.
TexHonornyeckue CBOMCTBa MaTepUaIoB.

Pazpgen 5.

DNeKTpUYecKre CBOMCTBa MaTeprajoB

OcCHOBHbBIE TOHATHSA U 3JIEMEHThI 30HHOU TEOPHH. 30HHBIE CTPYKTYPHI
METaJIJIOB, AUAJIEKTPUKOB M MOYIIPOBOJHUKOB. XapaKTEPHCTHKA
3JIEKTPUIECKUX CBOWCTB TIPOBOJHIKOB, ITOTYITPOBOAHUKOB U
TINDIIEKTPUKOB.

YV nenpHas 3jeKTpudecKas NpoBoguMocTb KoHIeHTpaliys Hocutenen
3apsaa B MPOBOIHUKAX M MOMYMPOBOAHUKAX. [logBIKHOCTE
HOCHTENEH 3apsja, 3aBUCHMOCTE OT CTPYKTYPBI U TEMITEPATYPHI.

Pazpgen 6

[IpoBOAHMKOBBIE MaTEpHAIIBI
XapaKTepUCTHKa CBONCTB MIPOBOAHUKOB U UX 3aBUCHMOCTb OT
BHEIIHUX YCIOBUN. [IpOBOTHUKOBBIE MaTEpUAIIbI C BBICOKOU
npoBoauMocTsio. [Ipunon n ux knaccudukanus. TpedboBanus k
MaTepHragaM Mpumnoes. MaTtepuasl A1l pa3IMuHOrO BUIA KOHTAKTOB.
Martepuassl ¢ 60IBIINM YAETbHBIM CONPOTUBICHUEM, PE3UCTUBHBIC
MaTepuansl. SIBieHne CBEpXIpoBOAUMOCTH. (CBEpXIpPOBOIAIINE
METaJUIbI u crutaBbl. CBEpXIPOBOAILIAS KEpAMUKA.

Pazgen 7

I[I/IBJ'IeKTpI/I‘{eCKI/Ie MaTepualibl.

HOJ'IHpI/BaLII/ISI AUBJICKTPHUKOB B 3JICKTPUICCKOM II0JIC.
I[I/IBJ'IeKTpI/I‘{eCKI/Ie MOTCPH U SJICKTPUICCKAA MTPOYHOCTDb
AUIJICKTPHUKOB. MeX&HI/I‘IeCKI/IG, TCPMUUICCKUC U (1)I/I3I/IKO- XUMHUYCCKHUEC
CBOMCTBa AUSJICKTPUKOB.

r a3006pa3HHe AUSJICKTPUKHU. )KI/II[KI/IC JAUIJICKTPUKHU.
3J'I€KTpOPI3OJ'I$ILIHOHHBI€ J1aCTMacCChl. HOHI/IMCpLI, MoJIydyacMhbIC
HOJ'II/IMepl/BaL[I/Ieﬁ nu HOHHKOHﬂeHC&HHeﬁ.




AKTHUBHBIC TUAIEKTPUKHU. XapaKTEPUCTUKA CETHETORIEKTPUKOB U
MbE303JeKTPUKOB. CBOMCTBA U 00JIaCTh IPUMEHEHUS PE3UHBI.
TexHonoruueckue mporecchl U3roToBlIeHus crekiaa. CBoiCcTBa U
o0yacTh mpuMeHeHus kepaMuku. CIro/1a ¥ CIIOJSTHBIE MATCPUAITBL.
Jlaku, aManu, KoMIayHIbl U KIEH.

Pasnen 8

ITonynpoBOJHUKOBBIE MAaTEPUAIIBL.

Kiaccudukaius moinynpoBoJHIUKOB. DIEKTPOIPOBOHOCTh
MOJYIPOBOJHUKOB M €€ 3aBUCMOCTD OT Pa3iIMUHbIX (DAKTOPOB.
DOTONPOBOAUMOCTD ITOIYIIPOBOJHUKOB. TEpPMOIEKTPUYECKHE
SIBJICHUS B TOMYNTPOBOJAHUKAX. [ aTbBaHOMAarHUTHBIE S(QEKTHI B
IOJIyIPOBOIHHUKAX.

XapakTepucTrKa IpOCThIX MOJYITPOBOIHUKOB. TEXHOIOTMYECKUE
OIlEpALIUH [TOJIYYEHHSI MOHOKPUCTAIINYECKUX MTOJIYIIPOBOJIHUKOBBIX
MaTepraoB. PU3NYECKUE METObI OUUCTKH IOJTYIPOBOIHUKOBBIX
MaTepHaIOB. XapaKTEePUCTHUKA M CBONCTBA OCHOBHBIX OMHAPHBIX
IIOJIYIIPOBOHUKOBBIX COEIMHEHUN. TBEpIbIE pacTBOPLI HA OCHOBE
IIPOCTHIX MOJIYIIPOBOAHUKOB U XUMHYECKUX COCIUHEHUI.

Pasznen 9

MaruutHsble MaTepualibl

SBnenust peppomarnernsma u peppumaraernsma. OdpazoBanue
JIOMEHHOU CTPYKTYpPHI B peppoMaruneTrkax. IIporecc HaMmarHuanBaHUs
BO BHEIIHEM MAarHUTHOM noJe. SIBnenue rucrepesuca. [lapamerpsl
MarHuTHBIX CBOMCTB MaTcpuaos. KHaCCI/I(i)I/IKaHI/IH MAargouTOMATKUX
MaTepHajoB, 00JIaCTh MPUMEHeHNs. Hu3kogacToTHbIC 1
BBICOKOYAaCTOTHBIE MAarHUTOMSTKHE MaTepHaibl — GeppuTsl.
AMopdHbIe MArHUTOMSTKHE MaTepHaibl. MarHUTOTBEpAbIe
MaTepHajbl — HCTOYHUKHU TIOCTOSHHOTO MarHUTHOTO 11oiis. TpeboBanne
K TIapaMeTpaM U 3aBHCUMOCTH OT COCTaBa M CTPYKTYphI. TepMudeckas
00paboTKa MAarHUTOMATKHX M MAaTHUTOTBEP/IBIX MaTEPHAIIOB.

Pazpgen 10.

KoncTpykinonHble MaTepHasibl.

Haznauenue 1 ocHOBHbIE TPEOOBaHUS, IIPENbSIBIIIEMbIE K
KOHCTPYKLMOHHBIM METaJUIaM U CIIaBaM, UCIIOJIb3yEMbIM B
JJEKTPOMEXAHNYECKUX U3ICTHIX.

CocraB, OCHOBHbBIC MapKH U COCTOSHUE ITOCTABKU YIJIEPOIUCTHIX U
JIErMpOBaHHBIX cTaneld. Ha3HadueHue u ycnoBus BbIOOpa OCHOBHBIX
MApOK CTasel JUisl U3AETUN 3IEKTPOMEXaHUKHU.

XapaKTepuCTUKA U CBOICTBA IIBETHBIX METAIJIOB U cIiaBoB. Cocras,
OCHOBHBIE MapKu M COCTOSIHHE IIOCTABKH.

CTOHKOCTh MAaTEPUATIOB K SIEKTPOXUMHUYECKOU U K XUMUYECKOU
KOppo3uu. MeToibl HOBBILICHUS] KOPPO3UOHHOM CTOMKOCTHU U 3aIUThI
0T Koppo3ud. JKaporpouyHOCTh U METO/IbI €€ TOBBILICHHUS.
X1aJ0CTOMKOCTh MaTepHaioB. BiusHue pagualioOHHOro 00IydeH s
Ha (pU3MKO-MEXaHNYECKHE CBOMCTBAa MaTEPHaoB.

XapaKTepUCTHKA U CBOMCTBA CIIJIABOB C OCOOBIMH TEIJIOBBIMH
CBOMCTBAaMH: CIIJIaBbl C MUHUMAJIEHO BO3MOYKHBIMH TEMIIEPATyPHBIMU
K03 pUIEeHTaMH TMHEHHOTO PACIIUPEHHS U 3a1aHHBIMH
TeMIlepaTypHbIMH KO3 (pUILIeHTaMH JTMHEHHOTO PacInpEHUSL.
CrnaBbl ¢ 0cOOBIMU yIIPYTUMH cBoiicTBaMu. CTpyKTypa, PU3HKO-
MEXaHWYECKHUE CBOICTBA CILJIABOB.

KoHcTpyKIMOHHBIE TNTACTUKN M KOMITO3UIIMOHHBIE MaTEPHAIIBL,




HCIIOJIb3YEMBIC B JIEKTPOMEXAHHUKE.

OCHOBHEIC TPEOOBaHMSI, MTPEIBSIBIIEMBIC K TIIACTUYECKHUM MaCCaM.
Buapl, xapakTepUCTUKU U MapKU KOHCTPYKIIMOHHBIX TJIACTUKOB ,
UCTIOJIB3YEMBIX B U3JICITUSAX PUOOPOCTPOCHUSL.

HasnaueHue, XxapakTepucTHKa U 001aCTh TPUMECHECHHSI
KOMITO3UIIMOHHBIX MaTEPHUAIIOB.

Pasmen 11.

Oco6eHHOCTH CBOMCTB HAHOPAa3MEPHBIX M HAHOCTPYKTYPHBIX
MaTepuanoB. MeTobl MOTyYyeHHs] HAHOCTPYKTYPHBIX METaJUIMYECKUX
CIIaBOB. BiusiHue pa3Mepa KpUCTAIIMYECKOT0 3epHa Ha (hu3uvecKue,
MeXaHUYEeCKHE U TEXHOJIOIMYECKHE CBOMCTBA CIJIaBOB.
HaHocTpykTypHBIE KOMIIO3UIIMOHHBIE MATEPHUAIIBL.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEAEHBI B TAOIHIIE .

Tabmuia 5 — [IpakTuueckue 3aHATHS U UX TPYAOEMKOCTh

No
No TeMbl MPaKTUYECKHUX @ . | TpynoemkocTs, |pa3zaena
i B OPMBI TIPAKTUYECKUX 3aHITHHA (ac) HCLITT
JIUHBI
Y4eOHBIM MJIaHOM HE IPETYCMOTPEHO
4.4, JlabopaTopHbIe 3aHATHS
TeMbl 1a00paTOPHBIX 3aHATUH U UX TPYIOEMKOCTh MPUBEACHBI B TaOIHIIE 6.
Tabnuia 6 — JlabopatopHbIe 3aHATHS U UX TPYJOEMKOCTh
Ne
Ne HammeHnoBaHue 1a00paTopHBIX paboT Tpynoemkocte, | pasiena
n/m (dac) JIACIIMIT
JIHBI
Cemectp 2
1. HccnenoBanue CBOMCTB MTPOBOIAIIUX CIIABOB 2 6
2. HccnenoBanue CBOMCTB MACCUBHBIX TUAICKTPUKOB 2 7
3. | UccnenoBanue mpsaMoro U oOpaTHOTro mbe3odddexra 2 7
4. | UccnenoBanue CBOMCTB MOJYITPOBOJIHUKOBBIX MAaTCPHAIIOB. 2 8
5 | UccnenoBanue ¢potodddexra B MOTyIpOBOTHUKOBBIX 3 8
CTPYKTypax
6 | MccnenoBaHue CBOWCTB MAarHUTOMSITKMX MaTEPUAJIOB. 2 9
7 | UccnenoBaHue CBOMCTB MArHUTOTBEPIBIX MaTEPHAJIOB. 2 9
8. | UccnenoBanue MUKPOTBEPIOCTH U IIEPOXOBATOCTH 2 10
MMOBEPXHOCTHU JEeTaIN
Bceero 17

4.5. KypcoBoe mpoeKkTupoBaHHe/ BHIIOTHEHUE KYPCOBOU pabOThHI
Y4eOHBIM MIaHOM HE TIPETYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroUIXCst
Bunpsl camocTosTenbHOM paboThl U €€ TPYIOEMKOCTh IPUBEAEHBI B TabiuIIe 7.




Tabnuua 7 — Bugsl caMocTosATeIbHON PabOTHI U €€ TPYI0OEMKOCTh

. Bcero, | Cemectp 2,
Bun camocTosiTenbHOM padoThI
yac yac
1 2 3
N3ydeHue TeopeTuueckoro Marepuasia
20 20
mucturuael (TO)
KypcoBoe npoexrupoanue (KI1, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brinosinenue pedepara (P)
[ToaroroBka K TeKyleMy KOHTPOJIIO 10 10
ycneBaemoctu (TKY)
Jomamnee 3aganue (/13)
KonTposasnbsie paboTsl 3a0uHUKOB (KP3)
[ToaroroBka kK IpOMEXyTOYHOMN 9
arrecranuu (I1A)
Bcero: 39 39

5. Ilepeyens yueOHO-METOIMUECKOTO OOECTICUCHUS

JUTSI CAMOCTOSTENIbHOM PabOThl 00YJArOIITUXCSI TIO TUCIUTITAHE (MOTYIIIO)

Y4eOHO-MeTOAMYEeCKNEe MaTepHalibl A CaMOCTOSITENIbHON paboThl 00Yy4aromMXCsl yKa3aHbl B

m.a. 7-11.

6. IlepeueHb MEYATHBIX M AIEKTPOHHBIX YUCOHBIX U3AaHUH
[lepedyeHpb medaTHBIX U DJIEKTPOHHBIX YICOHBIX U3IAaHUI MPUBENICH B TaOIUIE 8.
Tabnuma 8— IlepeueHb nmeyaTHBIX U AIEKTPOHHBIX YIeOHBIX U3AaHUI

[udp/
URL anpec

bubnuorpadudeckas ccpuika

KonniectBo 3Kk3eMIUIsIpoB B
OubmoTeke

(KpoMe 2IIEKTPOHHBIX IK3EMILUISIPOB)

620
B67

Bouskos I'.M., 3yeB B.M.
Marepuanosenenue. M.: U3a. nuentp

«AKageMus,
2012.

60

620
M34

MartepuanoBeeHUE U MaTepPHAIIBI
3JIEKTPOHHOU TEXHUKHU : [ DIEKTPOHHBIN
pecypc] : yuebHoe mocobue / M. A.
[Tnotanckas [u ap.] ; C.-IlerepO. roc. yH-T
a’pPOKOCM. IPUOOPOCTPOEHHUS. - DIEKTPOH.
TexcTtoBble nad. - CII6. : Usn-Bo I'YAII,
2018. - 301 c. - Cucrem. TpeboBaHUS:
ACROBAT READER 5.X. - 3ari. ¢ TUTYIL.
skpana. - ISBN 978-5-8088-1395-3

669-K65

KoHcTpyKInmoHHBIE U DTIEKTPOTEXHUYECKUE
MaTepuaisl: Yue6Hoe nocobue / ITox pex.
B.A. ®unukosa. M.: Beicias

mkoja, 1990.

MarepuanoeneHue : yued.mocobue Juis
BYy30B / B.B.Ilnomxkun. — M. :
WznarensctBo KOpaiit, 2013. — 463.




MarepuanoBeeHHe : y4eOHUK [T
6akanaspos / I'.I".bongapenxo,
T.A.Kabanoga, B.B.Pribanko; mox pe.
I'.I'.bonnapeHko. —

M.:UznatensctBo FOpaiit, 2012. — 359.

[TaceinkoB, B.B. MaTtepuaiibl 21eKTpOHHON
texuukd / B.B. ITacemkos, B.C.
Copokun. — CII0. : "Jlans", 2007. — 368 c.

Texnonorusa MaTCprajIoB MUKPO- U
HaHOXJIEKTPOHUKH / MOCK. TOC. UH-T
CTaJIM M CIUIaBOB (TE€XHOJIOT. YH-T). - M. :
MUCuC, 2007. - 542c.

MarepuanoBeieHHE 1 TEXHOJIOTHS METAJIOB:
VYueonuk s By3oB /[log o6mr.pe.

T'.Il.®detncona. M.: Breicmas mikona,
2001.

20

[Tnotanckas M.A., Kupuuna U.A., ®unonos
O.M. MarepuanioBeieHuE U MaTepUaIbI
JNEKTPOHHOU TEXHUKHU: TEeKCT

nexuuii / CIIGI'VAIL CII6., 2004

100

bpangon /l., Karman Y. Mukpoctpykrypa
MarepuanoB. MeTo bl

HCCIIEIOBAaHUS U KOHTPOJIs. — M.:
Texnocdepa, 2004.

12

Mbth103 ., Pommuare P. Kommo3nmuoHHbIe
MaTepHabl.

Mexanuka u TexHosioru. — M.: Texaocdepa,
2004.

12

MarepuasioBeieHue : [ DIEKTPOHHBIN
pecypc] : MeToauvecKue yKazaHus K
BBITIOJIHEHUIO JIA0OPaTOPHBIX padoT. 4. 1.
[IpoBoaHMKOBBIE MaTepualbl / M. A.
[Tnotanckas [u ap.] ; C.-IlerepO. roc. yH-T
a’pPOKOCM. IPUOOPOCTPOEHHUS. - DIEKTPOH.
TexcToBble nad. - CII6. : Usn-Bo I'YAII,
2017. - 28 c. - CucreM. TpeOOBaHUSA:
ACROBAT READER 5.X. - 3ari. ¢ TUTYIL.
JKpaHa. - b. 11.

MarepuanoBenenue : [ DIEKTPOHHBIN
pecypc] : METOIMYeCKHE YKa3aHUs K
BBITIOJTHEHUIO JTAOOPATOPHBIX padoT. 4. 2.
Marnutssie Matepuansl / M. A. [InotsHckas
[ np.] ; C.-Tlerep0. roc. yH-T adpOKOCM.
pUOOPOCTPOCHHUS. - DIEKTPOH. TEKCTOBBIE
nmad. - CII6. : U3n-Bo I'VAII, 2017. - 49 c. -

Marepuanosenenue : [ DJIEKTpOHHBIN




pecypc] : METoJAMYECKHE YKa3aHUs K
BBITIOJTHEHUIO JTA0OPATOPHBIX padoT. 4. 3.
Jusnexkrpuueckue Matepuansl / M. A.
[Tnotsuckas [u ap.] ; C.-Iletepb. roc. yH-T
a’pPOKOCM. MPHOOPOCTPOCHHS. - DIEKTPOH.
tekcTroBbIe Jad. - CII6. : U3n-Bo I'YAII
2017.-81c. -

7. TlepedeHb MEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB
UH(POPMAIIMOHHO-TEICKOMMYHHKAITUOHHOH ceTH «HTepHeT»
[Mepeuenn ANEKTPOHHBIX 00pa3oBaTeNIbHBIX pecypcoB UH()OPMAIIMOHHO-
TEJICKOMMYHUKAIIMOHHOW ceTn «HTepHeT», HEOOXOJUMBIX Ui OCBOCHHUS JUCIHMIUIAHBI
npuBeeH B Tabimie 9.

Tabmuma 9 — IlepedeHb OSIIEKTPOHHBIX OO0pa30BATENBHBIX PECYpCOB HH(POPMAITMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
URL aapec HaumenoBanue

Hoctyn B ObC «Jlanb» ocymecTBisieTcst o 10roBopy Ne
http://e.lanbook.com/books 695-7 0130.11.2011

http://znanium.com/bookread | Joctym 8 D5C «ZNANIUM>» OCYIIECTBIIAETCS 110
noroBopy Ne 186-OBC ot 08.02.2012

8. Ilepeuens nHDOPMAITMOHHBIX TEXHOJIOTUIA
8.1. [lepedyeHp TpOrpaMMHOTO OOECIICUCHHUS, HCIOJIb3yeMOT0 TIPH OCYIIECTBICHUHN
00pa3oBaTeLHOTO TPOIIecca 10 AUCIUITIIHHE.

[Tepedyens ucmob3yeMoro mporpaMMHOTo o0ecriedeHus npeactasieH B Tadbmure 10.

Tabnuna 10— ITepeyens nmporpaMmMHOTO oOecredeHus

Ne i/ HaumenoBanue

He npenycmoTtpeno

8.2. Ilepeuenp UH(GOPMAITMOHHO-CIIPABOYHBIX CHUCTEM,HCIT0JIb3YEMBIX pH
OCYILECTBJICHUH 00pa30BaTEIHLHOIO MPOIIecca 10 JUCIUTUIHHE

[lepeueHs UCHOIB3YeMBIX HH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM IPEJCTaBICH B
Tabymue 11.

Tabnuma 11— Iepeuens HHGOPMAITMOHHO-CIIPABOYHBIX CHCTEM

Ne m/m HaumenoBanue

He npenycmoTtpeno

9. MarepuanbHO-TeXHUYecKas 6a3a
CoctaB  MarepuanbHO-TEXHHYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYILECTBIICHUS
00pa3oBaTeNIbHOTO Ipoliecca Mo AUCHUIIIMHE, IPeACcTaBiIeH B Tabauel 2.

Tabnuma 12 — CoctaB MaTepuanbHO-TEXHUYECKON 0a3bl

Ne HaunmeHoBaHue cocTaBHOW 4acTH Howmep aynuropun
n/n MaTepHaIbHO-TEXHUYECKOH 6a3bl (mpu HEOOXOAMMOCTH)

MynbsTUMeauiHAs JTEKITUOHHAS ayTUTOPHS

CrnenuanusupoBaHHas 1aboparopust «MarepuaaoBeeHue 1 14-03T"act
TEXHOJIOTUS] KOHCTPYKIIMOHHBIX MaTEpHAJIOBY



http://e.lanbook.com/books
http://znanium.com/bookread

10. OnenouHsle cpeaCcTBa ISl IPOBEICHHS IPOMEKYTOYHOM aTTeCTaI[H
10.1. CocTaB OLIEHOYHBIX CPEACTBAJIS MPOBEACHUS TMPOMEKYTOUHOH aTTecTalllH
oOyuaronuxcs 1Mo AUCHUIUINHE MPUBEACH B Tabmuie 13.
Tabmuna 13 — CocraB O1EHOYHBIX CPEACTB JJISl IPOBEICHHS TPOMEKYTOYHOM aTTeCTaIllH

By npomexyro4Hoi arrecTanuu IlepedyeHb OLICHOYHBIX CPENICTB

DKk3amMeH Crnircok BOIPOCOB K 3K3aMEHY;
TecTsl.

10.2. B kadecTBe KpUTEpUEB OICHKA YPOBHS C(HOPMHUPOBAHHOCTH (OCBOCHWS)
KOMITETEHIMI 00yJyaronuMucs NpuUMeHsieTcs S-OajibHasi IIKana OLEHKH CPOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas npuBeaeHa B Tabnuie 14. B TeueHune cemecTpa MOXKET HUCIOJIb30BATHCA
100-6ammpHast ~ mIKasa  MOAYJIBHO-PEHTHHTOBOM  CHCTEMBI ~ YHHUBEPCHUTETa,  IpaBUIIA
WCI0JIb30BAHUSI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepuu onieHkH ypoBHS ¢(hOPMHUPOBAHHOCTH KOMITETEHIIUI

Or1reHKa KOMITETEHITIN

XapakTtepucTuka c(hOpMHUPOBAHHBIX KOMIIETEHIIHIA
5-0aiubHas mkana P P (op

— oOyyarouiuiicss TiIyOOKO UM BCECTOPOHHE YCBOMJI IPOrPaMMHBIM
MaTepualr;

— YBEPEHHO, JIOTUYHO, ITOCIIEIOBATEIFHO M TPAMOTHO €T0 M3JIaraer;

— OIIpasACb Ha 3HaAHHA OCHOBHOH H )IOHOHHI/ITGHBHOﬁ JIUTCPATYPHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAyYHBIE MOJIOKEHHUS C MPAKTUIECKON
TEATebHOCTHIO HAIPABIICHHUS;

— yMeno 00OCHOBBIBACT M apTYMEHTHPYET BBIIBUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI M 000OIIECHHS;

— cBOOO/THO BJIAJICET CHCTEMOH CHeNNAIN3UPOBAHHBIX TOHITHH.

«OTIIMYHO)»
(Ga4YTCHO»

— 00yJaronuiics TBEPIO YCBOWJ MPOTPAMMHBIA MaTepHas, TPaMOTHO U
10 CYIIECTBY M3JIaraeT €ro, ONupasch Ha 3HAaHUSA OCHOBHOM
JUTEPaTypPhI;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUSA C IPAKTHYCCKON JESITEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAyYHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOJBLI M 00OOIICHHUS;

— BJIQJICET CHCTEMOH CIIeMaIM3UPOBAHHBIX TIOHSITHH.

«XOpOLIO»
(Ga4YTCHO»

— o0y4arouuiics ycBOMJI TOJBKO OCHOBHOM MpOrpaMMHBIN MaTepuail,
[0 CYLIECTBY H3JIaraeT ero, OMUpasch Ha 3HAHHUS TOJBKO OCHOBHOM
JUTEPATYPHL;

— JIONyCKAeT HECYILECTBEHHbIE OIINOKN U HETOYHOCTH;

— HCIIBITBIBAET 3aTPYJHEHUS B IMPAKTHUECKOM NPUMEHEHUU 3HAHUHN
HalpaBJICHUS;

— ci1abo apryMeHTHpYeT Hay4HbIE MOJIOKEHHUS,;

— 3aTpyHseTcs B (OPMYIMPOBAHNY BBIBOJIOB M 0000IIEHNUH;

— YaCTUYHO BJIA/ICET CUCTEMOH CIENMAIN3UPOBAHHBIX TOHITHH.

«YHOBJICTBOPUTECIIEHO»
<Ga4YTCHO»

— o0ydarouuiics He YCBOWJI 3HAYUTEIBHOM 4YacTH IPOrpaMMHOTO
MarepHaa;

— JIOMyCKaeT  CYyUIECTBEHHblE  OWIMOKM W HETOYHOCTH  IpHU
paccMOTpeHHH po0jieM B KOHKPETHOM HallpaBlIeHUH;

— UCIIBITHIBAET TPYJHOCTH B MPAKTHYECKOM PUMEHEHUH 3HAHUI;

— HE MOKET apryMeHTHPOBATh Hay4HbIE [T0JIOKEHHS,

— He (opMyIHUPYET BHIBOJAOB M 0000IICHUH.

(HCYHOBJICTBOPUTCIILHO>
«HEC 3a4YTCHO»

10.3. TumoBbie KOHTPOJBHBIC 3aJaHUS WK UHBIE MAaTEPUAIbI.
Bormpocsr (3aaun) Ui SK3aMeHa mpeicTaBieHsl B Tabnuie 15.




Tabmuua 15 — Borpocs! (3a1a4n) A7 5K3aMeHa

Ne i/ [Tepeuens BompocoB (3a1au) ajst SK3aMeHa
1 Knaccugukamnus 31eKTpoTeXHUIECKUX MaTepUaJIOB TI0 CBOMCTBAM H
001acTH IPUMEHEHUS
2 3aBUCHMOCTb CBOWCTB MaTEpUaIOB OT UX COCTaBa U CTPYKTYpPHI
3 Kpucrainmueckue MaTepuasbl, UX XapaKTEPUCTUKH.
4 JledekThl KpuCTaNINYECKUX CTPYKTYP. [IpHUUHBI X MMOSBICHUS U BIUSHUE
Ha CBOMCTBA.
S CBoiicTBa METAJUIMUECKUX cIIJIaBOB. Pa30BbIil COCTAB CIIJIABOB.
6 Jlmarpammsl ()a30BOTO COCTaBa CILIABOB.
7 CBoiicTBa OJMMEPOB U IIACTMACC HA X OCHOBE.
8 CpoiicTBa CTEKOJ M 00J1aCTh MX IPUMEHEHHUSI.
9 Kepamuka. CocTaB, CTPYKTYpa M TEXHOJIOTHSL.
10 Komno3zunmonnsie marepuainsl. Knaccugukanus, cBolicTBa U epCHEKTUBBI
Pa3BUTHSL
11 Martepuanisl ¢ 0cOOBIMU JIEKTpUYeCKUMU cBoricTBamMu. Kitaccudukanus,
00J1aCcTh IPUMEHEHHUSI.
12 3oHHas Teopus TBepAoro Tena. CBoCTBA 3J€KTPOHOB MPOBOJIUMOCTH.
13 [IpoBoIMMOCTH METAIIOB U CIJIABOB. 3aBUCUMOCTD YI€IBHOTO
ANEKTPUYECKOTO CONPOTUBJIEHUS OT CTPYKTYPhI U BHEUTHETO BO3/ICHCTBUSI.
14 Knaccudukanus npoBoAHUKOBBIX MaTEPHUAJIOB 110 00JIACTH UX
MIPUMEHEHHSL.
15 SBnenune ceepxnpoBoaumocT. Kpurnueckue napamerpsl
CBEPXIPOBOISIEIO COCTOSHUSL.
16 Knaccudukanus cBepXmpoBOHHKOB IO CBOMCTBAM U 00J1aCTH
PUMEHEHMSL.
17 CoOCTBEHHBIE MTOTYIPOBOIHUKH U HX CBOWCTBA.
18 IIpumMecHsbIe MOTYyITPOBOAHUKH. JIOHOPHBIE U aKLIENTOPHBIE TPUMECH,
METO/Ibl JIESTMPOBAHUSI.
19 KoHTakTHbIE sIBJIEHHS HA TPaHMIIE ABYX MOJYIPOBOJIHUKOB.
20 @DOTO3NEKTPUUECKHE ABJICHHS B OJIYIPOBOIHUKAX U UX IPUMEHEHHE B
HOJIYIPOBOJIHUKOBBIX IPUOOpAX.
21 TepMmoanekTprueckue sBJIeHMsI B HOJIYIPOBOJIHUKAX M UX IPUMEHEHHE.
22 Knaccugukanus nosyrnpoBoJHUKOBBIX MATEPUATIOB U TEXHOJIOTHYECKUE
aCIIEKThl UX NOJYYEHHUs.
23 Knaccudukanms gudIeKTpUKOB U 00JIaCTh TPUMEHECHHUSL.
24 [Tossipu3anus IM3IEKTPUKOB B 3JIEKTPUUECKOM MOJIE.
25 JIM31eKTpryYecKUe MOTEPU U UX OLIEHKA.
26 AKTHBHBIE TUIICKTpUKH. DPuszndeckue 3pPEKThl B aKTUBHBIX
JIMAJIEKTPUKAX
¥ 00J1aCTh IPUMEHEHHUSI.
27 MarnuTHble cBoiicTBa MaTepuaioB. Puznyeckre OCHOBBI X MTPOSIBICHMUSL.
28 ®eppomarHeTusM. XapaKTepUCTUKH YIIOPSAIOYECHHON MAarHUTHON
CTPYKTYpBHI.
29 3aKOHOMEPHOCTH HaMarHMYuBaHue peppoMarHeTUKOB. MarHUTHBIN
T'UCTEPE3UC, MATHUTHAS. aHU30TPOIINUS, SIBJIEHME MarHUTOCTPUKLIUH.
30 Knaccugukarus MarHUTHBIX MaTepHUasIoB 10 CBOMCTBaM U 00JacTu
IPUMEHEHHSI.
31 Marnutomsirkue matepuainsl. Kinaccudukanusi, cBoiicTsa.
32 MarnutoTBepsie Marepuansl. Knaccudukarus, cBoiicTsa.
33 CrnenanbHble MarHUTHBIE MaTepUaibl: aMOp(HBIE CIIJIaBbl, MATEPUAITBI
ISt
MarHUTHOM 3alMCH, MArHUTOCTPUKIIMOHHBIE TPeo0pa30BaTEIH.
34 Knaccugukarus KOHCTpYKIMOHHBIX MaTepuaioB. [lapameTpsl OlleHKH HX




CBONCTB.

35 MeTo1bl TepMHUECKON 00padOTKH METaJJIOB H CILIABOB.

36 CBoiicTBa KOHCTPYKIIMOHHBIX CTAJICH.

37 CBoiicTBa CIUIaBOB C BBICOKOH y/I€IbHOM IPOYHOCTHIO Ha OCHOBE
AJIFOMHMHUS, TUTaAHA, MardHus.

38 CBoiiCTBa KOHCTPYKIIMOHHBIX HEMETAIUTMYECKUX MATEPUAJIOB: TNIACTMACCHI,
CTEKJIa, KepaMHUKa.

39 OcoOeHHOCTH CBOMCTB HAHOCTPYKTYPHBIX MaTepPHAJIOB.

40 TexHOI0THs OTYy4eHUsI HAHOCTPYKTYPHBIX M HAHOPA3MEPHBIX
MaTepUaJIOB.

Bormpockr (3amaun) i 3aueta / nudd. 3auera npencrasieHs! B Tadbmuie 16.

Tabmuma 16 — Bornpocs! (3agaun) ais 3adera / qmudd. 3auera

No ni/mt [Tepeuyens BompocoB (3anay) ayst 3auera / qudd. 3auera

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

[lepeuenr TeM A KypcOBOTO IPOEKTHPOBAHUS/BBIIOIHEHUS KypCOBOW pabOTHhI

MpeACTaBJICHBI B Ta0mIe 17.
Tabnuma 17 — Ilepeyerb TeM i KypcOBOTO TPOEKTUPOBAHNUS/BBITIOJIHEHUS! KYPCOBOM pabOThI

No /1t

[IpumepHbIil nepedyeHb TeM AJisl KypCOBOTO MPOEKTUPOBAHUS/BBITIOIHEHUS
KypCOBOH pabOThI

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

Bompockl 11 mpoBeneHUs MPOMEXKYTOYHOM aTTecTallMd B BHJAE TECTHPOBAHUS

MpeAcTaBiIeHb! B Tabnwuie 18.

Tabnuma 18 — [IpumepHslii mepeyeHh BONPOCOB I TECTOB

No /i [IprMepHBIil TepeyeHb BONMPOCOB VISl TECTOB

1 Ha3zoBute xapakTepHble OTJIMYMS B CBOMCTBAX KPUCTANIMYECKUX U aMOP(PHBIX
MaTepHaJIoB.

2 Ha3zoBute ToueuHsle 1e(eKThl KPUCTAIIIOB.
YTo npoucxoauT ¢ TEpMOILIaCTaMU IIPU HarpEeBaHUM BbIILIE TEMIIEPATYPBI
CTEKJIOBAHHUS?

4 TBepable pacTBOPBI 3aMELECHHsI WM TBEP/IblEe PACTBOPHI BHEIPEHUS 001a1al0T
HEOIPaHUYEHHON PaCTBOPUMOCTbIO KOMIOHEHTOB?

5 [Tpu kakoM ycioBUM 00pa3yeTcsi HepaBHOBECHAsI KPUCTAJNIMUECKasi CTPYKTypa?

6 Ha3zoBuTte noBepXHOCTHBIE 1€()EKThl KPUCTATUNIMYECKUX CTPYKTYP.

7 ®da3oBbIi COCTAB KEPAMUKHU ?

8 HazoBute cTexiioo0pa3yronme XUMHYECKHE COeTMHEHHUS.

9 OT yero 3aBHCUT 3HEPrusl aKTUBALUU npouecca quddy3un?

10 IIpu KakOM YCJIOBHMHM MOKHO IOJIYYUTh aMOp(HOE COCTOsIHUE MeTaia?

11 Kakue 1na/1eKTpuKH Ha3bIBalOTCs HENOJISIPHBIMU ?

12 3aBUCUMOCTB 3JIEKTPHUYECKOTO COMPOTUBIICHHUSI OJIYIPOBOIHUKOB OT TEMIIEPATYphI

13 Kakue marepuaisl 001aJal0T MarHUTHO-YIIOPSJIOYEHHOM CTPYKTYpOit?

14 TpeboBanus K MaTepuay NpUIOs

15 .Kakum mapameTpom onpesensiercsi CKOpoCcTh HAMarHWn4MBaHus peppomMarseTuka?

16 SIBnisieTcs M CTPYKTYPHO-3aBUCUMBIM apaMeTPOM TeMIIEpaTypa MarHUTHOM TOUKH
Kropu

17 Ha3zoBute nosynpoBoIHUKOBBIE OMHapHBIE coennHeHns A///BY

18 IIpu kaKkux BO3AEHCTBUSAX HAPYHIAETCS CBEPXIIPOBOASAIIEE COCTOSIHUE 7

19 Kak BIustoT 1eeKThl KpUCTAITMYECKOW CTPYKTYpPbI HA IPOYHOCTH CIIJIaBOB?

20 Otansl ¥ LEIH ONEepaALuU «CTAPEHHsD ATFOMUHHUEBBIX CIIABOB?




[TepeueHs TeM KOHTPOJBHBIX PabOT MO AUCHUIUIMHE OOYUYaIOUIUXCS 3a09HOU (hOPMBI
oOyueHus1, IpecTaBIeHbI B Ta0muie 19.

Tabmuma 19 — llepederb KOHTPOIBHBIX padOT

Ne ii/m [TepeyeHb KOHTPOJILHBIX PabOT

He npenxycMoTtpeno

10.4. Meroguueckie  MaTepualbl,  ONPEACIAIOIIME  TPOLEIYPbl  OLICHUBAHHS
WH/IMKATOPOB, XapaKTepU3YIOMIUX dSTanbl (OpPMUPOBAHUS KOMIIETCHIMH, COAEp)KaTcs B
JIOKaNbHBIX HOpMaTUBHBIX akTax [YAIL, pernmamMeHTHpYyOIIMX NOPAIOK U IPOLEAYPY
MIPOBEJICHUS] TEKYLIET0 KOHTPOJISI yCIIEBAEMOCTH U MPOMEKYTOYHOM aTTecTalluu 00yJaromuxcs
I'VAIL

11. Meroauyeckue yKazaHus I OOYJAFOIIUXCS 110 OCBOCHHIO JTHCITHILTHHBI

enpt0 AWCHUIUIMHBI SBISETCA — TOJy4e€HHWE CTyJAECHTAaMHU HEOOXOJUMBIX 3HAHHM,
YMEHUUW W HaBBIKOB B OOJACTH CO3JIaHUS TOJJICPKUBAIOIIEH 00pa3oBaTeIbHON  Cpebl
MpEenoAaBaHusl WHXEHEPHBIX JAUCHUIUIMH. OOydaromuMmcsi MPeAoCTaBIsIETCS BO3MOXKHOCTH
Pa3BHTh W IPOJAEMOHCTPHUPOBATh HABBIKM B 00JACTH, CBSI3aHHOW C TOJYYCHHEM CTYIACHTaMH
TEOPETUYCCKUX 3HAHWN W TMPAKTHYECKUX HABBIKOB TI0 MaTEpPHANOBEICHUIO, MaTepHaliaM,
MIPUMEHSEMBIM B KOHCTPYKIIUSX YCTPOWCTB, METOJAM M CPEJICTBAM KOHTPOJS M WCCIICIOBAHUS
WX XapaKTePUCTHK.

11.1. Meroaudeckue yKa3zaHUS JUIsi OOy4arOmMXCS TI0 OCBOEHHUIO JIEKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAauYEHHWE JICKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
IyOOKOE€ W SICHOE€ H3JIOKEHHE ydeOHOro martepuaina. HasHaueHwe COBpEMEHHOU JIEKIIMU B
paMKax AMCIHUIUITMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MHGOPMAIHMIO IO TEME, a B OCBOCHUHU
dbyHIaAMEHTANBHBIX MPOOJIEM TUCHUIUIMHBI, METOJOB HAyYHOTO TIO3HAHHWSA, HOBEHIIHNX
JTOCTHDKCHHM HAayYHOW MBICIH. B ydeOHOM mporiecce JIEKIUs BBITIOIHSET METOI0JI0THYECKYIO,
OpraHU3aIMOHHYI0 U MHPOPMAIMOHHYIO0 (PYHKIMHU. JIeKus pacKkpbIBacT MOHATHIHBINA armapar
KOHKPETHOM 00JIacTH 3HaHUs, € MpOoOJEeMBbI, JAaeT IEIbHOE MPEJACTaBICHUE O JIUCIMIUIMHE,
MMOKa3bIBAET B3aMMOCBS3b C IPYTUMU JUCITUTUTHHAMM.

IInanupyeMsle pe3yabTaThl IPH OCBOCHUU 00YIAIOIIMMHUCS JIEKIIMOHHOIO MaTEPHaIa;

— TIOJYYCHHE COBPEMCHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUW, YPOBEHBb
KOTOPBIX OMPELISICTCS IIEIEBOM YCTAHOBKOW K Ka)KI0M KOHKPETHOH TEME;

— TOJy4YeHHE OIBITa TBOPUYECKOM pabOThl COBMECTHO C MPEMNO/IaBaTENIEM;

— pa3BuTHE MNpPOo(eEecCHOHANBHO-AETOBBIX  KAauecTB, JIIOOBU K  TpeaMeTy U
CaMOCTOSITEIIBHOTO TBOPYECKOTO MBIIIJICHUS.

— TOsBJICHHE HEOOXOAMMOTr0 MHTEpeca, He0OXO0MMOT0 JIJIsi CAMOCTOSITEIIBHON PabOThI;

— TONy4eHHe 3HAaHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAYKM M TEXHUKH U O
MIPOTHO3€ UX PAa3BUTH HA OJIMOKAMIIIME TOJIbI;

— HAY4YUTbCS METOJMYECKH 00padaTbiBaTh Marepuai (BBIACNATH TJIaBHBIE MBICTU U
MOJIOKEHHUS, MPUXOJAUTh K KOHKPETHBIM BBIBOJIAM, TMOBTOPSATh HMX B  Pa3IMYHBIX
(bopMynUpoBKax);

— TONy4eHHe TOYHOTO MOHUMAaHHUS BCeX HEOOXOIMMBIX TEPMUHOB U MOHSATHI.

JIeKUMOHHBI MaTepualm MOXET COINPOBOXKIATbCSA JIEMOHCTpallMed CclaijioB U
WCIOJIb30BAaHMEM pa3laTOYHOTO MaTepHalia TMpU TPOBEACHUU KOPOTKUX IHUCKycCHH 00
OCOOCHHOCTSIX MMPUMEHEHHSI OTACTBHBIX TEMATUK 10 TUCIUTUIHHE.

CTpyKTypa OpeaocTaBiaeHMs JSKIIMOHHOTO MaTepraa:

- TeMaTUYECKHUE JIEKIUHU 0 pa3jiesiaM Kypca; - KOHTPOJIbHBIE BOIIPOCHL K pasjenam

Kypca.
JIeKIMOHHBIE MaTepPHAIbl UMEIOTCSI B U3JAHHOM BHJIE, B BHJIE AJIEKTPOHHBIX PECYPCOB




oubnuorexu ['YAIIL
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11.2. Meroauueckre ykazaHHs Ui OOY4YalOIMIMXCS IO BBINOJHEHHIO JTAOOPaTOPHBIX
pabor.

B xone BeimonHeHus 1aboOpaTopHbIX padOT oOydaroluics JOJDKEH YIIyOUTb WU
3aKpENUTh 3HaHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHON METOJMKONW M TEXHUKOU
OKCTIEPUMEHTAa B COOTBETCTBUH C KBAJTU(HUKAIMOHHONW XapaKTEPUCTHKOH OOyJaromerocs.
Boinosinenue nabopaTopHbIX pabOT COCTOMT U3 3KCIEPUMEHTAIbHO-IIPAKTUYECKON, pacueTHO-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATHUH.

BoinosnHenue 1abopaTopHbIX padbOT 00ydaroUMCS SIBISIETCS HEOTHEMIJIEMOM YacThIO
W3Y4YEHUs JUCUUIUIMHBI, OIpeneisieMOod ydeOHBIM IIJJaHOM, M OTHOCHTCS K CpEICTBam,
00ecreynBaroIUM PEIICHUE CIeTyONINX OCHOBHBIX 331a4 00y4arolerocs:

— TnpuoOpeTeHHe HaBBIKOB MCCIEAOBAHUSA IMPOLECCOB, SBJIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW JUCIUILIMHBL,

— 3aKpeIuvieHHe, Pa3BUTHE M JleTalu3alMsl TEOPETUYECKUX 3HAHWM, MOJy4YEeHHBIX Ha
JIEKIUSX;

— TOJy4eHHe HOBOM MH(OpMaLMK M0 U3y4aeMON AUCHIUILIINHE;

— TmnpuoOpeTeHHe  HaBBIKOB  CaMOCTOSITENIbHOM  paboThl ¢ J1aOOpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMHU.

3ajanne ¥ TpeOOBaHMs K IIPOBEJIECHUIO Ja00PATOPHBIX padoT
JlaboparopHble pabOTHI BBHITIOJIHSIIOTCS B JIAOOpATOPUH MaTepUATIOBEICHHS Ha
J1a00PATOPHBIX YCTAHOBKAX C 3allOJIHEHUEM MTPOTOKOJIa H3MEPEHUH.

CrpykTypa u opma oTdera 0 1abopaTopHOU padboTe
Otyer mno maboparopHOi paboTe BKIOYACT OOS3aTEIbHBIC ITYHKTHI,
MPEJCTaBIICHHBIC B METOIUYECKUX YKa3aHHSIX.

TpeboBaunsa kK 0QOPMIIEHUIO OTYETA O JIa00OpaTOpHOU padboTe

Tpe6OBaHI/I5[ K O(i)OpMJ'IeHI/IIO oT4YECTa MPEACTABJICHBI B MCTOANYCCKUX YKAa3aHUAX
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11.3. MeTtoauyeckue yka3aHus JUIs 00y4arOIIUXCs 110 MPOXOKICHUIO CaMOCTOSATEIbHOM
paboThI

B Xone BBINIOJIHEHHS CaMOCTOSTENFHON Pa0dOTHI, OOYYAIOIIMIACS BBIOJIHIET PadoOTy IO
3aJaHUI0 M TP METOJMYECKOM PYKOBOJICTBE IIPEIOIaBaTelisi, HO 0e3 ero HermocpeICTBEHHOTO
y4dacTHsl.

Jns oOyuaromuxcst mo 3ao4Hoil (opme oOydeHus, caMoCTOsATEeNbHAs paboTa MOXKET
BKJIFOUaTh B €051 KOHTPOJIBHYIO PaboOTYy.

B mnpouecce BbINOJHEHUS] CaMOCTOSTENLHONH paboThl, y oOyuaromerocs (popMuUpyeTcs
1esiecoodpa3Hoe IIaHUPOBaHKUE pabovyero BpeMeHH, KOTOpPOe MO3BOJISIeT UM Pa3BUBATh YMEHHUs
U HaBBIKM B YCBOGHMHM M CHUCTEMAaTH3aLMM MPUOOpETaeMbIX 3HaHUI, 0OecreunBaeT BBICOKHI
YPOBEHb YCIIEBAEMOCTH B INepuojJ OOy4eHHs, IOMOTaeT TMOJYYUTh HABBIKM TMOBBIIICHUS
po(hecCHOHATBHOTO YPOBHS.

MertoauyeckuMH ~ MaTepuallaMi,  HAalpaBiSIOIIMMHU  CaMOCTOATENBHYIO  paboTy
00y4aromuX CASIBISIOTCS:

—  y4eOHO-METOANYECKUN MaTepHal Mo IUCIHIIINHE;
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11.4. Meroauueckue yKa3zaHus Ui OOy4YarOIIUXCSl IO MPOXOXKACHUIO TEKYLIEro
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IPEAYyCMAaTpUBAECT KOHTPOJb KauyecTBAa 3HAHUMI
00y4aroImuxcs, OCyIIECTBISIEMOrO0 B TEUEHHE CEMECTPa C IENbI0 OLIEHMBAHUS XOJa OCBOCHMS
JUCLMIUINHBIL.

Texymuil KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCS MPENOIABATENEM B COOTBETCTBUH C
«[lonoxxeHnem o TEKyIeM KOHTPOJIE YCIEBAEMOCTH U MPOMEKYTOUHOM aTTecTalli CTYJIEHTOB
n acnupantoB ['YAII, oOywaronuxcs mo mporpaMMamM BbIciiero oOpasoBanusi». @@opmbl U
METO/bI IPOBEICHNS KOHTPOJIS BEIOMPAIOTCS IpernoaaBaTeeM U cOOOIIatoTCs 00ydJaronmMes Ha
IIEPBOM 3aHSATUU. Pe3ynpTaThl TEKYILEro KOHTPOJS YCIeBaéMOCTH (B BHUJE HaOpaHHBIX
oOyJaromuMucs 0aJljIOB) YIUTHIBAIOTCS IPU MPOBEICHUH TPOMEKYTOUHOM aTTECTAIHH.

11.5. Meroaudeckue ykazaHUs JUisi OOy4YaIOMIMXCS MO MPOXOXKJIECHUIO MPOMEKYTOUHOU
aTTeCTallHH.

[IpomexxyTounast ~ aTTecTamusi  OOyYalOUIUXCS  MPEAyCMaTpUBAEeT  OICHUBAHUE
MPOMEXYTOUYHBIX U OKOHUYATEIBHBIX PE3YJIbTATOB OOy4eHHs 1O auciuiimHe. OHa BKIIIOYAET B
ceOs:

— »9K3amMeH — ¢dopma OIEHKM 3HAHWM, TOJYyYEHHBIX OOYy4JalomMMCS B MPOIECCEe
W3Yy4YeHUs BCEH AMCITUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSITEILHOM PabOThI, CIIOCOOHOCTH
MPUMEHATh WX I PEUIeHUs MPAKTHYECKUX 3a/1ad. DK3aMeH, KaK MPaBUJIO, TMPOBOAHUTCS B
MEepUOJT SK3aMEHAIMOHHOW CECCMM W 3aBEpIIACTCA AaTTECTAllMOHHOW OIEHKON «OTIWYHO,
«XOPOIIOY, «YIOBICTBOPUTEIHLHOY, «HEYIOBIECTBOPUTEILHO.

Cucrema OIIGHOK TpH TIPOBEICHUM MPOMEKYTOUYHOM aTTECTAllMd OCYIIECTBISIETCS B

COOTBETCTBMU C TpeboBaHusmMu [lomokennit «O TeKylieM KOHTPOJIE YCIEBAEMOCTH U
MPOMEXYTOUHOU arrectanuu cTyaeHToB ['YAII, oOywaromuxcss mo mporpammaM BBICIIETO
obpazoBanus» u «O MOIYITHHO-PEUTHHTOBON CHCTEME OIICHKM KadecTBa Y4eOHOW paboOThI
ctyneHToB B ['YAII».



JIuct BHECEHHUSI U3MEHEHUH B pabouyto MpOrpaMMy JAUCIUTLTAHBI

Jlata BHeceHus
U3MEHEHUH U
JIOITOJTHCHUH.

IToamucey BHecHIEro
H3MCHCHHUS

CozepxaHve U3BMEHEHUM U JTOTIOTHEHUH

Hata u Ne

MPOTOKOIA
3aceAaHus
kadenpol

IToamuce
3aB.
Kadeapoit




