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AHHOTALUA

Jucuumnnna «MarepuanoBeieHue» BXOAUT B 0a30BYI0 4acTh 00pa30BaTENbHOM MPOrpaMMBl
NOJArOTOBKK oOyuatonuxcs no cnenuanbHocTd 13.05.02 «CneunanbHble 3J€KTPOMEXaHUUECKUE
CHUCTEMBI» HAIIPaBICHHOCTb «DJIEKTPOMEXAaHMYECKHE CUCTEMBI CHELUAIBHBIX YCTPOWCTB U
u3nenuit». Jlucuummna peanusyercs kadempoit No23.

JucuumurHa HaneneHa Ha (GOpMUPOBAHME Y BBITYCKHUKA

obmenpodecCuoHaAIBHBIX KOMITETEHIIUN:

OIIK-7 «crmocoOHOCTh CaMOCTOSTENbHO MPHOOPETaTh W HCIOJB30BaTh B MPAKTHYECKOM
JESITSIILHOCTH HOBBIC 3HAHWS W YMCHHUS, B TOM YHCIIE B HOBBIX 00JACTSIX, HEIMIOCPEICTBEHHO HE
CBSI3aHHBIX CO cPepoil IeATEINBHOCTIY;

po(heCcCHOHATBHBIX KOMIICTCHITHINA:

[IK-10 «cmocoOHOCTh M TOTOBHOCTH Y4YacTBOBaTh B paboTe MO MPOCKTUPOBAHUIO U
KOHCTPYHUPOBAaHUIO KOHKYPEHTOCIIOCOOHBIX 3JIEMEHTOB CIICIHAIBHBIX JJIEKTPOMEXAHUICCKIX
CUCTEM, a TaKKe B pa3pabdOTKe TEXHOJOTHMUYECKHX OIEpalHii C HCIOIb30BAHHEM COBPEMEHHBIX
UH(POPMAITMOHHBIX TEXHOJIOTHI.

Copmep:xaHue JTUCIUILUIMHBI OXBaThIBa€T KPYr BOMPOCOB, CBSI3aHHBIX C TOJYyYE€HUEM
CTYJICHTAMH TEOPETUYCCKMX 3HAHUH HM TPAKTUYCCKMX HABBIKOB 110 MAaTEPHAJIOBEICHUIO,
MaTepuagaM, MPUMEHSEMbIM B KOHCTPYKIHSX YCTPOMCTB, METOJaM W CPEICTBaM KOHTPOJS U
UCCJICJIOBAHMS HX XapaKTEPHUCTHUK.

[IpenogaBanue MOUCHUIUIMHBI MpeAycMaTpuBaeT cieayiomme (opMbl OpraHu3aluu
y4eOHOTr0 IMpoIriecca: JICKIUH, JJa00paTopHbIe pabOThHI, CAMOCTOsATEIbHAs paboTa CTyICHTA.

[IporpaMMoli AMCHUIIIMHBL MPEIyCMOTPEHBI CIEAYIOIINE BHIbI KOHTPOIS: TEKYIIHMA
KOHTPOJIb YCIICBAEMOCTH, IIPOMEKYTOUHAS aTTECTAIUA B opMe dK3aMeHa.

OO61mas TpyA40€MKOCTh OCBOSHUS IUCLUIUIHHBI COCTaBISAET 4 3a4eTHBIX eUHHMIIbI, 144 yaca.

S3b1K 00yUYEHHUS 110 AUCIUTUTHHE «PYCCKUH »



1. IlepevyeHb MIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHS N0 IUCHHUIIHHE

1.1. Henau npenogaBaHus IMCUUILINHBI
[lenpro TpenogaBaHus JUCHHUILTUHBI «MaTepranoBeIeHNUEe) SBISETCS MOTy4YeHHe 00yJaromuMUCs
HEOOXOAMMBIX 3HAHUW, YMEHUW M HABBIKOB B OOJACTH TEXHWYECKOW (u3uku, (HOpMHUpOBaHHE
0a30BOI OCHOBBI KOHCTPYKTOPCKO-TEXHOJIOTHYECKON MOATOTOBKU CIICIHATIUCTOB, CIIOCOOHBIX K
MIPOEKTHO-KOHCTPYKTOPCKOM, TEXHOJIOTMUECKON 1 Hay4YHO-UCCIEA0BATEIbCKON e TEIbHOCTH.

1.2. TlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUS M0 AUCHHUILIMHE, COOTHECEHHBIX €
IUVIAHMPYEeMbIMHU pe3yJibTaTaMu ocBoeHus OI1

B pe3synprare oOcCBOEHUS JUCHUIUIMHBI OOy4YalOIIMKCA JOJDKEH 00JafaTh ClEeQYHIUMU
KOMITETCHIIUSIMU:
OIIK-7 «cmocoOHOCTh, CaMOCTOSITEIBHO MPUOOpETaTh M  HKCIOJIb30BaTh B  IMPAKTHYECKOU
JIeATEIbHOCTH HOBBIC 3HAHUS M YMEHHs, B TOM YHUCJIE€ B HOBBIX OOJACTSX, HEIOCPEJACTBEHHO HE
CBS3aHHBIX CO CPepoil 1eATEeTHLHOCTU:
3HATh - _ KIIACCU(UKALIUIO MATEPHATIOB SJICKTPOHHBIX U3/ICIINN;
-BUJIbI, COCTaB, CBOICTBA M XapaKTEPUCTUKH MAaTEpUANIOB, MPUMEHSIEMBIX MJIi HU3TOTOBICHUS
AJIEMEHTOB KOHCTPYKIIHA TPHOOPOB;
YMETh - 00OCHOBAaHHO BbIOMpaTh KOHCTPYKIIMOHHBIE MaTepHalibl (METaJUIbl, CILJIaBbI, IJ1aCTMACCHI,
KOMITIO3UTBI) JJII U3TOTOBIICHUS 3JIEMEHTOB 3JIEKTPOHHBIX CPEACTB PA3IUYHBIX KOHCTPYKTHUBHBIX
YpOBHEH B 3aBUCHUMOCTH OT TEXHUYECKHUX TPeOOBaHHI
BJIQJICTh HABBIKAMH - HaBBIKAMH PAbOTBHI CO CIPABOYHOW JIUTEPATypod M 0Oa3zaMu NaHHBIX TPU
BbIOOpE MaTEPHUAJIOB U TEXHOJIOTHUECKOro 000py10BaHUs;
HMMETb ONBIT JICATEILHOCTH - B BHIIOJTHEHUHU UCCIIEI0BAHUM CBOMCTB M XapaKTEPUCTUK MATEpUaIOB
[IK-10 «crmocoOHOCTh M TOTOBHOCTH YYacTBOBaTh B paboTe IO MPOEKTUPOBAHHUIO U
KOHCTPYMPOBAHUIO KOHKYPEHTOCIOCOOHBIX 3JIEMEHTOB CHEIHAIBHBIX 3JIEKTPOMEXaHUUYECKUX
CHUCTEM, a TaKKe B pa3pabdOTKe TEXHOJOTHMYECKHUX OMEepaluidl C HCIOJIb30BAHHEM COBPEMEHHBIX
WH(POPMAIMOHHBIX TEXHOJIOTHI:
3HaTh - BHUJbI, CBOWCTBA U XapaKTEPUCTUKH SIEKTPOTEXHUYECKUX MAaTEpPHANIOB, MPUMEHSIEMBIX B
npruOOPOCTPOCHNUH;
YMETh - 0OOCHOBaHHO BBIOMpATh INIEKTPOTEXHUUECKHE MaTepHalbl (MarHUTHBIE, POBOJHUKOBBIE,
MOJIYTTPOBOIHUKOBBIC, TUAEKTPUUECKUE) ISl PA3IMUHBIX DJIEMEHTOB KOHCTPYKIIMM  3JIEKTPOHHBIX
y3JI0B IPHOOPOB
BJIQJICTh HABBIKAMH - HAYaJbHBIMU HABBIKAMHU TOWCKA PAlMOHAIBHBIX BAPUAHTOB W IMOCTAHOBKU
3a]1a4 ONTUMH3AIUH TPU PEIICHIUH KOHKPETHBIX TEXHOJIOTUYECKUX 3a/1ay.
UMETh OIIBIT JISATEIHHOCTH - B BBIMIOJIHEHUU Pa0OT MO BBIOOPY MATEPHAIIOB C HEOOXOIMMBIMU
CBOMCTBaMH.

2. MecTro nucuMILUIHHBI B cTPYKTYype OI1
Jucuunnuna 6a3upyercss Ha 3HAHMAX, paHee NMPUOOPETEHHBIX CTYJACHTAMHU NpPU H3y4YEHUH
CIICAyIOmUX TUCHUILINH: ((BBG)I@HI/IG B HAIIpaBJICHUCY, <<CDI/I?>I/IKa>>, <<XI/IMI/I$I>>,
3H8.HI/I$I, IMOJIYYCHHBIC IIPpH M3YUYCHUHW MAaTCpHajia ,Z[aHHOﬁ AUCHUIIIMHBI, HMCKT Kak
CaMOCTOATCIIbHOC 3HAYCHUC, TAK WU MCIIOJB3YIOTCS MPU N3YyUCHHUHN KOHCTPYKTOPCKO-TEXHOJIOTHUYECCKUX
JAHUCIUIIIINH HpO(l)CCCI/IOHaHLHOFO HUKJIa.

3. Oobem nucunmiunsl B 3E/akanem. yac
Jannpie 06 ob0memM o0beMe JUCHUIUIMHBL, TPYAOEMKOCTH OTIEIBHBIX BHIOB y4eOHOU paboThl MO

IUCLUIUIMHE (U pacnpeeseHue 3TON TPyJOEeMKOCTHU 10 CEMECTpaM) IpeicTaBlIeHbl B Tabnuue 1

Tabmuua 1 — O6beM U TPYAOEMKOCTh IUCIUILTUHBI

Bun yueOnoit paboThl Bcero TpynoemkocTh 1o ‘




ceMecTpam
Ne3

1 2 3
OO0mas Tpy10eMKOCTh 4/ 144 4/ 144
auciunanHbl, 3E/(Jac)
H3 Hux uacoe npakmuueckoi 8 8
no020MoeKu
Ayoumopnule 3anamun, BCETo 4ac., 51 51
B mom uucne
nexuuu (JI), (dac) 34 34
[IpakTruecknue/ceMUHAPCKUE 3aHATHSI
(I13), (wac)
naboparopubie padoTsl (JIP), (4ac) 17 17
KypcoBoii mpoekT (pabota) (KII, KP),
(qac)
Dk3aMeH, (dac) 54 54
Camocmoamenvhasn paboma, BCETO 39 39
Bujx npoMe:kyTOYHOr0 KOHTPOJIA: OK3. OK3.
3adet, nudd. 3a4eT, dk3aMeH (3auer,
JAudd. 3au, Ik3.)

4. Copep:xxaHue QM CIHUATLTAHBI

4.1. PacnpenesieHue TPYA0€eMKOCTH THCIUIIHHBI

1o pasjaejiaM U BUAAM 3aHATHI

Pa3)1em)1 1 TEMbI TUCHUIUIMHBI U UX TPYAOCMKOCTh IPUBCACHLI B T36J'H/II_[6 2.

Tabnuna 2. — Paznensl, TeMbl JUCHUTUIHHBI U UX TPYA0EMKOCTb

Pasznensl, TeMbl IUCITATIINHBI Hexwmn | 113 (C3) 1P KII CPC
’ (gac) (gac) (dac) (dac) (gac)
Cemectp 3
Paznen 1. Knaccudukarus 31eKTpOTEXHUIECKUX
MaTepHaioB 2 3
Paznen 2.0OcHOBBI MaTepUaIOBEICHUSI.
Tema 2.1 Kpucrannuueckue CTpyKTypbl U UX
CBOICTBA.
4 4
Tema 2.2 JledeKThl KpUCTALTUIECKUX CTPYKTYP U
WX BIIMSHHUE HA CBOMCTBA
Tewma 2.3 Ipouecce quddysuu.




Pazznen 3. .CBOIICTBAa METAJJIOB U CIJIAaBOB

Tema 3.1 da30BbIif cCOCTaB CILJIABOB

Tema 3.2 TunoBsie quarpamMmsl pazoBOToO cocTaBa
CILJIaBOB

Tema 3.3 Tepmudeckas 00pab0oTKa METaIOB U
CILJIAaBOB

Pasznen 4. CBoiicTBa HEMETAUIMUECKUX MATEPUAIOB
Tema 4.1 IlimacTMacchl ¥ BX CBOMCTBA

Tema 4.2 CTekna ¥ UX CBOMCTBaA

Tema 4.3 CocTaB 1 cBOHCTBa KEpaMUKHU

Pasznen 5. DneKTpUyecKe CBOMCTBAa MaTEPUAIIOB
Tema 5.1 30HHAs CTpyKTypa TBEPIOTO TEIa
Tema 5.2 DneKTponpOBOJHOCTh MATEPUATIOB

Paznen 6 IIlpoBogHUKOBBIE MaTEpHATIBI

Tema 6.1 3aBUCUMOCTD yJI€IBHOIO CONPOTUBIICHUS
METAJIJIOB U CIUIABOB OT TEMIIEpPaTyphl U 1e(heKTOB
CTPYKTYpBbI

Tema 6.2 Knaccudukanus npoBOAHUKOBBIX
MaTepHaloB M0 00JacT UX NPUMEHEHUS B
AIIEKTPOTEXHUKE

Tema 6.3 CBepXnpoBOAHUKH. XapAKTEPUCTUKU U
00JacTh IPUMEHEHHUSI

Pazpen 7. JIudnekrpuyeckue MaTepuasl
Tema 7.1 [ongpuzanus AMIIEKTPUKOB B
AIIEKTPUYECKOM I10JI€

Tema 7.2 N3011MOHHBIE MAaTEPHAIIBI U
KOHJICHCATOPHBIE TUAIEKTPUKH

Tema 7.3 AKTUBHBIE TUIJIEKTPUKH.
Knaccudukanus u o61acte npuMeHEeHUs

Paznen 8. IlomynpoBOJHUKOBBIE MaTEpHAIBI
Tema 8.1 CoOCTBEHHBIE U IPUMECHBIC
MOJIYTTPOBOTHUKHU

Tema 8.2 KoHTaKTHBIC ABJICHUS HA TPAHUIIE
MOJIYTIPOBOJIHUKOB Pa3HOM MPOBOJAUMOCTH

Tewma 8,3 Brnusaue BHEIIHUX (DaKTOPOB Ha
MPOBOJIUMOCTH TTOJIYITPOBOTHUKOB.

Tema 8.4 TexHOJIOTHYECKHUE ACTIEKThI OJIYUYEHUS
MOJIYITPOBOJIHUKOBBIX MaTEPHAJIOB

Paznen 9 MaruutHele MaTepHasl

Tema 9.1 [Ipouecc HaMarHUYMBAHKS U TAPAMETPBI
MarHMTHBIX CBOICTB MaTepHalloB

Tema 9.2 MarHuTOMSITKHE MaTePUATBI B 00JIACTh
UX IPUMEHEHHUS

Tema 9.3 MarauroTrBep/iple MaTepHaibl U 001acTh
UX IPUMEHECHMUSI

Paznen 10 KoHCTpyKIIMOHHBIE MaTEpHUAIbI

Tema 10.1 MexaHndyecKHe, TCXHOJIOTUUCCKUE B
9KCILTyaTallMOHHbIE CBOMCTBA KOHCTPYKIIMOHHBIX
MaTepuasioB

Tema 10.2 Knaccudukaius KOHCTPYKITMOHHBIX
MaTepHUaJoB 10 COCTaBY U CTPYKTYpE




Paznen 11 OcoGeHHOCTH CBOMCTB HAHOPA3MEPHBIX 2 4

Y HAHOCTPYKTYPHBIX MaTe€pHajoB

Hroro B cemecTpe: 34 17 39
Utoro 34 0 17 0 39

IIpakTHyeckass MOATOTOBKA  3aKJIIOYACTCSl B HENOCPEACTBEHHOM  BBIIOJHEHUH
00yYaroMKUMUCS OTPENIEIEHHBIX TPYIOBBIX (PYHKIMH, CBSI3aHHBIX ¢ OyAyuiel mpodeccHoHaIbHON
JEATEIbHOCTBIO.

4.2. CoaepxaHue pa3aesoB U TeM JEKIUOHHBIX 3aHATHI
Copneprkanue pas3/ieioB U TeM JIEKLIMOHHBIX 3aHATUN IPUBEACHO B Tabuie 3.

Tabmuia 3 - ConepxaHue pa3feioB U TeM JEKIIMOHHBIX 3aHATUI

HOMep pasaciia HazBanue u COACPIKAHNC PA3CJIOB U TCM JICKITMOHHBIX 3aHATHH

Pazpgen 1. Kunaccndukanmu 371eKTPOTEXHHYECKHX MATEPHAJIOB.

OcHOBHBIE MaTepHajbl AIIEKTPOMEXAHHUUECKOro O000OpylOBaHMA U  HUX
cBoMcTBa. TexXHOITOTMYECKHUE MaTcpuraibl, IPUMCHACMBIC B TCXHOJOTUYCCKUX
nporueccax IIPOM3BOJICTBA IJEKTPOMEXAHUYECKUX U3JIEITHH.
KoHcTpyKkliMOHHBIE MaTepuaibl: METaUIbl M CIUIABbI, IJACTMACChl, CTEKJIA,
KepaMMKa, Kied. BcnomoraTtenpHble MaTepuanbl A o0ecreueHHs
HE0OXOIMMBIX YCJIOBHH ITPH NMPOBEIECHNUN TEXHOJIOTHYECKUX ONEPALUH.

Pasznen 2. OcHoOBBI MaTepHuaJIOBeIeHUS.

CtpoeHue MeTaJuUIOB U CIUIABOB, OCHOBHBbIE (DU3MYECKHE CBOMICTBA
KPUCTAJUIMYECKOM  CTPYKTypbl.  THUmbl  KPUCTALIMYECKUX  PELIETOK.
[TonukpucTaIMyecKkue 1 MOHOKpUCTAIUINYECKHE CTPYKTYpbl. Ilomumopdusm
U aHMU30TPONHSA KPUCTAUIMYECKUX CTPYKTYp. JleexTsl KpHCTanuecKoi
CTPYKTYDBbI, UX BIMSIHHE Ha CBOMcTBa Martepuainos. [Ipoueccs auddysnu.

Pa3nen 3. CBoiicTBa MeTAJJIOB U CILIABOB.

®opMupoBaHUE CTPYKTYpPHl METANIOB W CIUIABOB MPH KPUCTAJUIM3AIUH.
[Tonumopdurie npeBpamienus. CtpoeHue criaBoB. JluarpamMmbl COCTOSTHUS
CUCTEM CIUIABOB C IIOJIHOW M OTPAaHUYEHHOM PacTBOPUMOCTSAMH B TBEPAOM
COCTOSTHHH.

Ha3nauenue, cymHocTte u XapaKTEPUCTUKA OINEpalluii TEPMUYECKON
00pabotku. Tepmuueckass oOpaboTka crtanmu. OCOOCHHOCTH TEPMHYECKOM
00pabOTKM IBETHBIX METANIOB © cruiaBoB. (OOecrieyeHne 3aJlaHHBIX
MEXaHUYECKUX U TEXHOJIOTHUYECKHX CBOMCTB MPH TepMUUECKON 00paboTKe.
Ha3nauenue, CyIIHOCTh U XapaKTEPHCTUKA OINEPALUil XUMHKO-TEPMUYECKOM
oOpaboTtku. OOecrieueHrne 3aJaHHBIX MEXAaHUYECKHMX M TEXHOJIOTHYECKHX
CBOWCTB NPH XUMHKO-TEPMHUECKOH 00paboTKe

Pasznen 4. CBolicTBa HeMETANINYECKHUX MATEPHUAJIOB.

Krnaccudukanus nonumepoB. TepMoIIacTHYHBIC TIOJTUMEPHI U X CBOWCTBA.
TepmopeakTuBHbIE MOAUMEpPHl W UX  cBoWcTBa. Kommno3uuumoHHbIE
riactMacchl. HamomHuTenu miactMace, COCTaB M TOMOJIOTHS.

Knaccudukanus  crekon MO CTEKIO00pasyiomieMy  XHMHYECKOMY
coenuneHnio. CocTaB W CBOMCTBA  OKCHAHBIX  CTEKOJI.  MeTossl
MOBEPXHOCTHOM U 00beMHOM MoaudUKaIK cTekod. CUTaUIbl U UX CBOWCTBA.
Kepamuka, xumuueckuii u (aszoBeiii coctaB. Omepanmuu KepaMHUYECKOM
TexHojoruu. CBoiicTBa U 001aCTh MPUMEHEHUS KEPAMUYECKUX U3ICTHIA

MexaHnueckue cBOMCTBa KOHCTPYKIIMOHHBIX MaTepuaioB. Kinaccudukauus u
BU/Ibl UCIIBITAHUHN JJIs1 ONIPEENICHUS] MEXaHUYECKUX CBOMCTB.




XapakTepucTUKa OCHOBHBIX  TEXHOJOTMYECKHMX  METOJOB  00pabOTKU
QJICKTPOTCXHUYCCKHUX W KOHCTPYKIHOHHBIX MATCPUAJIOB. TexHoornueckue
CBOWCTBA MAaT€pUAJIOB.

Pazgen 5.

DJIeKTpHYeCKHe CBOMCTBAa MaTepPHAJIOB

OCHOBHBIC TMOHATHS W DJJEMEHTHl 30HHOM TEOpUH. 3OHHBIE CTPYKTYpbI
METAJJIOB,  JUAJIEKTPUKOB U MOJYNPOBOJHUKOB.  XapaKTEpUCTHKA
NEKTPUUYECKUX CBOMCTB MPOBOJIHUKOB, IIOJYTIPOBOJHUKOB U IUIEKTPUKOB.
VY aenpHas anekTpuyeckas nmpoBoauMocTs KoHleHTpalus HocuTenel 3apsaa B
IIPOBOJAHMKAX M MOJyIpoBoAHMKAaX. [loABMIKHOCTH HOcUTENEH 3apsana,
3aBHCHUMOCTB OT CTPYKTYpPEI U TEMIIEPATYPBI.

Pasnen 6

IIpoBoAHHKOBBIE MAaTEPHAIBI

XapaKTepUCTUKa CBOMCTB IIPOBOJHHUKOB M HMX 3aBUCHUMOCTb OT BHELIHUX
ycnoBuil. [IpoBOAHMKOBBIE MaTEpHAIIBI C BBICOKOM IIPOBOAMMOCTHIO. [Ipunon
u ux kinaccudukanusa. TpeOoBaHus K MaTepuagaM HMpUIioeB. Marepuansl JUIs
Pa3IMYHOrO BUJA KOHTAKTOB.

Marepuansl ¢ OOJBIIMM  yAEIbHBIM  CONPOTUBICHUEM, PpE3UCTHBHBIC
MaTepHuabl.

SIBnenune cBepXnpoBOAUMOCTH. (CBEPXNPOBOIALIME METAUIBI M CILIABBHI.
CBepxmpoBoiAIas KepaMHKa.

Pazgen 7

JmaJieKTpu4ecKne MaTepHaJbl.

[Tongpuzanuss IUANIEKTPUKOB B AJIEKTPUYECKOM Tone. JlManexTpuueckue
MOTEPU U IJIEKTpUYECKass MPOYHOCTh JUAJIEKTPUKOB. MexaHuyeckue,
TEpMUYECKHE U (PU3UKO-XUMUYECKUE CBOMCTBA TUIICKTPUKOB.

["a3000pa3uble 1uaIeKTpuKkU. JKUaKue TU3JIEKTPUKU. DIEKTPOU30JIALHOHHbIE
IJIACTMACCHI. ITonnumepsl, I10JTy4aeMble noJMMepHu3aen u
HOJIMKOHIEHCAIINEH.

AKTHBHBIE  JUIEKTPUKH.  XapaKTepUCTHKA  CETHETORJIEKTPUKOB U
MIbE303JIEKTPUKOB.

CpoiictBa M 001acCTh NPUMEHEHUS DPE3UHBI. TEXHONOTHYECKUE MPOLECCH
M3TOTOBJICHHS cTeksa. CBOMCTBA M 00J1acTh MpUMEeHEeHUsT kKepaMmuku. Ciiroga u
CIIIOJIAHbIE MaTepuaiibl. Jlaku, 3Manu, KOMIayH/bl U KIIEH.

Pazgen 8

IHo1ynpoBoIHUKOBEIE MATEPHAJIbI.

Knaccudukarus MIOJIYITPOBOIHHUKOB. DAEeKTPONPOBOAHOCTD
MOJyIIPOBOJIHUKOB W €€ 3aBHCHUMOCTh OT  Pa3IMYHBIX  (haKTOPOB.
@OTOIPOBOAUMOCTD ITOJIYIIPOBOJHUKOB. TE€pMORIEKTPUUECKUE SBICHUSA B
MOJTyIPOBOJIHMKAX. ['anbBaHOMArHUTHbIE 3(PPEKTh B MOTYyIPOBOIHUKAX.
XapaKTepUCTHUKA IPOCTBIX IOIYNPOBOJAHUKOB. TE€XHOJIOIMYECKUE OIepaluu
MIOJIyYEHUSI MOHOKPHUCTAJUIMYECKHX  IOJYNPOBOJHHUKOBBIX  MAaTE€pHAJIOB.
@uszuyeckue  METOAbl  OYUCTKH  IIOJIYIIPOBOJHHMKOBBIX  MaTEpPHAJIOB.
XapakTepucTuka M CBOMCTBA OCHOBHBIX OWHApHBIX MOJIYNPOBOJHUKOBBIX
coeMHEeHMM. TBepable pacTBOPHI HA OCHOBE IPOCTHIX IOIYNPOBOAHUKOB U
XUMHYECKHUX COETMHEHUM.

Pazzgen 9

MaruuTHble MaTepuaJbl

SBnenus deppomarneruzma u ¢eppumarierusma. O6pa3oBaHue TOMEHHON
CTPYKTYphl B ¢eppomarHeTukax. IIporecc HaMarHMYMBaHUS BO BHEIIHEM
MarHuTHOM moJie. SIBneHue rucrepesuca. [lapameTpbl MarHMTHBIX CBOWCTB
matepuanoB. Kraccudukanus MarHUTOMATKMX — MaTepuanoB, O0JIACTh
npuMeHeHua. Hu3KoyacTOTHBIE W BBICOKOYACTOTHBIE  MarHUTOMSATKHE
maTepuansl  —  (eppuThl. AMOp(QHBIE MarHUTOMSTKHE  MaTepUalIbl.
MarauroTBep/iple MaTepHalibl — UCTOYHUKH MMOCTOSSHHOTO MarHUTHOTO MOJIS.
TpeboBanne K mapameTrpaM M 3aBHCHMOCTh OT COCTaBa M CTPYKTYPBI.




Tepmuueckas 00paboTKa MarHUTOMSITKMX U MAarHUTOTBEPBIX MAaTEPHAJIOB.

Pasznen 10.

KoHcTpyKIIMOHHBIE MaTepHaJIbl.

Ha3nauenue u OCHOBHBIE TPeOOBaHUs, IPEAbABIAEMbIE K KOHCTPYKIIMOHHBIM
METaJUIaM M CIUIaBaM, HUCIIOJIb3YEMBIM B JJIEKTPOMEXAHUUYECKUX U3/IEIUAX.
CocTtaB, OCHOBHBIE MapKM M COCTOSHUE IIOCTaBKH YTJIEPOAMCTBIX M
JeTUpOBaHHbIX cTaneil. Ha3HaueHue u ycinoBus BbIOOpa OCHOBHBIX MapoK
CTaJIEH I U3JIEIUN DIIEKTPOMEXaHUKH.

XapakTepucTuka U CBOICTBa LBETHBIX MeTauioB M cmaBoB. Cocras,
OCHOBHBIE MAPKHU U COCTOSTHUE IIOCTABKH.

CroiikocTh MaTepHajioB K 3JEKTPOXUMHUYECKOH M K XUMHUYECKOW KOPpPO3UHU.
Meroasl NMOBBIIEHUS KOPPO3HMOHHOM CTOMKOCTUM M 3alUTBI OT KOPPO3HHU.
JKaponpoyHOCT M METOABI €€ IMOBBIIIEHUSA. XJIaJOCTOMKOCTh MATEpPUAJIOB.
Bnusiaue panuanuoHHoro oOidydeHuss Ha (PU3MKO-MEXaHMYECKHE CBOMCTBA
MaTEPHAJIOB.

XapaKkTepucTUKa U CBOWCTBA CIUIABOB C OCOOBIMM TETJIOBBIMU CBOWCTBAMHU:
CIUIaBbl C MMHHUMAJbHO BO3MOXKHBIMU TEeMIIEpaTYpHBIMU KO3 (dULHEHTaMU
JMHEWHOr0 PacIIMpPEeHUs M 3aJaHHBIMM TEMIIEPATypHBIMU KO3 (UIEHTaMU
JIMHEHNHOTO PaCIIMPEHHUS.

CrmunaBbl ¢ 0coObIMM ynpyrumu cBoiicTBamu. CTpyKTypa, (pU3MKO-MEXaHU-
YECKHUE CBOWCTBA CILIABOB.
KOHCTpyKIIMOHHBIE ~ IUIACTUKH U
UCIOJIb3YEMBIE B DJIEKTPOMEXAHHUKE.
OcHoBHbIE TpeOOBaHMsA, MPENbABIIEMble K IUIACTUYECKMM MaccaM. Bunsl,
XapaKTEPUCTUKUA U MAPKU KOHCTPYKLMOHHBIX IUIACTUKOB , UCIIOJIB3YEMBIX B
U3JIeNUAX IPUOOPOCTPOECHHUS.

Ha3nauenue, xapakTepucTuka W OOJIACTH TNPHUMEHEHHUS KOMIO3HIIMOHHBIX
MaTEpHAJIOB.

KOMITIO3UMIITMOHHBIC MaTcCpuraibl,

Pazgen 11.

Ocob0enHocTH CBOMCTB
MaTepHaJIOB.

Meroabl MOTyYeHHUs] HAHOCTPYKTYPHBIX METAJUIMYECKHX CIUIaBOB. BnusHue
pasMepa KpPUCTAUIMYECKOTO 3€pHAa Ha (QuU3NUecKue, MeXaHWYeCKue |
TEXHOJIOTMYECKUE CBOMICTBa CIulaBoB. HaHOCTpyKTypHBIE KOMITO3UIIMOHHBIE

MaTepHuabl.

HAHOpPa3MepHbIX W  HAHOCTPYKTYPHBIX

4.3. TlpakTuyeckue (CeMUHAPCKHE) 3aHITHS

TeMsr MMPAKTUICCKUX 3aHATHH U UX TPYAOCMKOCTDb IIPUBCACHLI B Ta6J'II/II_Ie 4,

Tabnuna 4 — [IpakTuueckue 3aHITHs U UX TPYJIOEMKOCTb

N Dopmbl N3 aux No

0 (v

" | TeMbl IPaKTHYECKHX | ppakTHYECKHX TPYH?S;:SOCTB, NPaKTHIECKOH | pasznena

/i 3aHATHIL N HOJArOTOBKH, | qUCHIAIT
(uac) JIMHBI

VY4eOHBIM MJIaHOM HE MPEYCMOTPEHO

Bcero:

4.4. JlaGopaTopHble 3aHATHS

Tembl 1a00paTOPHBIX 3aHATUN U UX TPYAOEMKOCTb PUBEICHBI B TAOIUIIE 5.

Tabnuua 5 — JlabopaTtopHble 3aHATHS U UX TPYIOEMKOCTb

| Ne |

HaumeHoBaHue 1a00paTopHbIX paboT

‘ TpynoeMKOCTb, N3 Hux ‘ Ne
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/i (dac) MPaKTUYECKOU | pasmena
MMOJATOTOBKH, | JIMCIUII
(dac) JIUHBI
Cemectp 3
1 | UccnenoBanue cBOWCTB MPOBOMSIINX CILIABOB 2 1 6
2 | UccnenoBanue CBOMCTB M30JISIIMOHHBIX 2 1 7
MaTepHasoB
3 | UccrmenoBanue mpsiMOTo U OOPaTHOTO 2 1 7
npe303ddekra
4 | UccnenoBaHue CBONCTB MOIYIIPOBOJHUKOBBIX 4 1 8
MaTepHasoB
5 | UccnenoBanue cBOICTB MAarHUTOMSITKHAX 2 1 9
MaTepHaoB
6 | MccnenoBanue CBOMCTB MarHUTOTBEPIbIX 2 1 9
MaTepHaoB
7 | UccnenoBaHue TBEPIOCTH KOHCTPYKIIMOHHBIX 3 1 10
MaTepHaJIoB.
Bcero 17

45. KypcoBoe npoektupoBanue (padora)

Y4eOHBIM IJIaHOM HE IIPEYCMOTPEHO

4.6. CamocrosiTeJbHAsA padoTa 00y4arOLIUXCH
Bunsl camocTosTenbHON pabOTHI U €€ TPYA0EMKOCTh IPUBEICHBI B Ta0bnuIie 6.

Tabmmia 6 Bumbl camocTosATensHOM pabOThI U €€ TPYI0EMKOCTh

. Bcero, | Cemectp 3,
Bun camocrositenbHO# paboTh
qac yac
1 2 3
N3yueHne TeopeTHYECKOro Marepuasia
10 10
nucuuruHel (TO)
Kypcoroe npoektupoanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pegeparta (P)
IToaroToBKa K TEKyI1eMy KOHTPOIIIO 15 15
ycneBaemoctu (TKVY)
Jomamnee 3aganue (/J13)
KonTponbhble pabotsl 3a0uHuKOB (KP3)
[ToaroToBka Kk MpoOMeKyTOUHOM aTTeCTallMU
14 14
(1A)
Bcero: 39 39

5. IlepedyeHb y4eOHO-METOAUYECKOT0 O0eCIeYeHUs 1JIS CAMOCTOATENbHOMI

PadoThI 00y4aOLIUXCH M0 AMCHUILIMHE (MOIYJII0)
yLIC6HO'MeTOI[I/ILICCKI/Ie MaTepuajibl IJIs CaMOCTOSITEIbHOM pa6OTBI o6yqarou11/1xc;1 YKa3aHbl B
n.a. 6-11.




6. IlepeyeHb OCHOBHOW U JOMOJHUTEIbHOM JUTEPATYPHI

6.1. OcHoBHasi IMTEpaTypa

[lepeyeHb OCHOBHO¥ JTUTEPATYPHI IPUBEIECH B TAOIUIIE 7.

Tabmuma 7 — [lepedeHb OCHOBHOM JTUTEPATYPHI

11

udp

bubnmorpadudeckas cceinka / URL agpec

K-Bo k3.

MarepuanoBenenue : yueb.mocobue ais By3oB / B.B.Ilnomkua. — M. :
WznarensctBo FOpaiit, 2013. — 463.

MarepuanoBeneHue : yaeOHuK 111 6akanaspos / ['.I.borgapenko,
T.A.Kabanosa, B.B.Pribanko; mox pen. I'.I.bornapenko. —
M.:U3znarenscrBolOpaiit, 2012. — 359.

[TaceakoB, B.B. Matepuais! snekrporHoi Texauky / B.B. Ilaceakos, B.C.
Copokwun. — CII6. : "Jlans", 2007. — 368 c.

TexHONorns MaTeprualloB MUKPO- U HAHOZJIEKTPOHUKH / MOCK. Toc. HH-T
CTaJIu ¥ cIIaBoB (TexHoJor. YH-T). - M. : MUCuC, 2007. - 542c.

Boinkos I'.'M., 3yeB B.M. Marepuanosenenue. M.: U3n. nueHTp
«Axagemus», 2012.

60

6.2.  lomoJHHMTe/JbHAs JUTEpPaTypa

[TepeueHb AOMIOTHUTEIIBHON JINTEPATYPHI PUBEICH B TaOHIIEe 8.

Tabmuna 8 — [lepedeHp JONOTHUTEIBHON JTUTEPATYPHI

Mudp

bubamnorpaduyeckas ceoiika/ URL anpec

K-Bo 3K3.

MarepuanoBeieHUE U TEXHOJIOTUS METAJIIIOB: Y 4YeOHUK JUIsl BYy30B
/Tlox obmr.pe. I".IT.®eTrcoBa. M.: Beiciias mikomna, 2001.

20

[Tnorsauckas M.A., Kupmnna U.A., ®unonos O.M.
MarepuanoBeaeHue n MaTepHaibl 3JIEKTPOHHOM TeXHUKH: TekcT
neknuii / CITIOI' YAIL CII6., 2004

100

bpanpon /l., Kannan Y. MukpoctpykTypa MmatepuaioB. MeTosl
uccienoBanusi 1 KOHTposi. — M.: TexHocdepa, 2004.

12

Mb1hi03 @., Posnmunre P. Komno3uimonsbeie MaTepualibl.
Mexannka u Texaoiorun. — M.: Texaocdepa, 2004.

12

621.7 - E72 Epmaxos C.C., Bazuukos H.®. [Topomikossie ctanu u
U3ETHSL.-

JL: MammnocTtpoenue, 1990

12

669-K65 KoHCTpYKIIMOHHBIE U JIEKTPOTEXHUYECKHE MaTEePHAIIBI:
VYuebnoe nmocobwue / [lox pen. B.A. ®unukosa. M.: Breicias
mkona, 1990.

Jlapun B.I1., TTonosckas S.A. IlpoexkTupoBanue TEXHOJIOTHYECKUX
MPOIIECCOB U3TOTOBIIEHUS JIeTanei mpubopos: Yued. mocodue/
CIIGI'YAIL CI16.,2003.

7. IlepedyeHb pecypcoB MH(OPMANUOHHO-TEJICKOMMYHUKAIIMOHHOM CeTH
«HTEepHEeT)», HEOOXOAMMBIX JIS OCBOCHHS U CIUILINHbI

[Tepedyens pecypcoB nH(MDOPMAITMOHHO-TEIEKOMMYHHUKAITMOHHONW ceTn «MHTepHeT», HEOOXOIUMBIX
JUISl OCBOCHHMSI TUCIIMIUIMHBI IPUBEJICH B Ta0uIe 9.

Tabnuna 9 — Ilepeuens pecypcoB uHpopmannoHHoO-TenekommyHukanmonno cetu MHTEPHET,
HEOOXOUMBIX /ISl OCBOEHUS! IUCLUILIMHbI

URL anpec

HanmenoBanue

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

Hoctyn B ObC «Jlanb» ocymectBisiercs no gorosopy Ne 695-7 ot

30.11.2011

Hoctyn B ObC «ZNANIUM» ocymectisiercs o norosopy Ne 186-

9BC or 08.02.2012
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8. IlepeuyeHb MHGOPMALMOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX MPH

OCyIIeCTBJICHUN 06p330BaTe.]IbHOI‘O nmpomecca mo JMCuUuIau-He
8.1. IlepedyeHb MPOrpaMMHOI0 00ecTeYeHHUsI
[Tepedyens ucnosb3yemMoro mporpaMMHOTo ooecriedeHus mpeacrasieH B Tadmauie 10.

Ta6muma 10 — [lepedenp mporpaMMHOTO 0OECTICUCHHUS

Ne i/ HaunmenoBanue

He npenycmorpeno

8.2. IlepeyeHb HH(OPMALUOHHO-CIIPABOYHBIX CHCTEM
[Tepeuenp ucnonb3yemMbix HH(OPMALIMOHHO-CIIPABOYHBIX CUCTEM IpezcTaBieH B Tabnuue 11.
Tabauna 11 — Ilepeyenb HHPOPMAIIIOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmotpeno

9. MarepuajbHO-TeXHHYeCKas 0a3a, He00X0AMMAs IJIsl OCYIIeCTBJICHUS

00pa3oBaTeJIbHOI0 NMpPolecca Mo TUCHUILIHHE
CocrtaB MaTepHaIbHO-TEXHUUECKOM 0a3bl peAcTaBiIeH B Tadmuue 12.

Tabnuna 12 — CoctaB MareprabHO-TEXHUUECKON 0a3bl

No 11/t HaunmeHoBaHMe cOCTaBHON YacTH MaTepUaIbHO-TEXHUYECKOM Howmep aynutopun
0a3bl
1 MynbsTUMEaMITHAS JIEKIUOHHAS ay AUTOPUS
2 Crnenmanu3upoBaHHas jabopartopust «MaTepuanoBeicHUE U 14-03T"acT
TEXHOJIOTHS] KOHCTPYKIIMOHHBIX MAaTEPUAJIOBY

10. ®oHja OLEHOYHBIX CPEICTB VISl POBeAeHNs MPOMEKYTOYHOM aTTeCTAlMU
00y4arIuXcs M0 JUCUUIJINHE
10.1. CocraB ¢oHIa OLICHOUHBIX CPEICTB MpUBEACH B Tabnuue 13
Ta6muma 13 - CocTaB (oHAA OLIEHOYHBIX CPEACTB U MPOMEXKYTOUYHON aTTeCTaluu

Bun npomexyTO4HON aTTecTanuu [IpuMepHBIil TepeyeHb OLIEHOYHBIX
CPEACTB

OK3aMeH Cnrcok BOIpoCOB K 3K3aMEHY;
DK3aMeHaIOHHbBIE OMIIETHI;

10.2. TlepeveHb KOMIIETCHIINH, OTHOCSIIMXCS K AWCIMIUIAHE, W JTambl WX (OPMUPOBAHHUS B
IpoIecce OCBOSHHS 00pa30BaTeIbHON MPOrpaMMBbl IPUBEACHBI B Ta0uIe 14.

Tabmumna 14 — IlepeyeHh KOMIIETCHIMA C YKa3aHUEM JTamoB WX (OPMHPOBAHHS B IPOIECCE
0CBOEHHsI 00pa30BaTeNbHON NMPOrpaMMBbl

Oranbl GOPMUPOBAHKS KOMIIETEHIIUN 1O

Howmep cemectpa
JUCLUIUTMHAM/TIpaKTUKaM B npouecce ocBoeHus OI1

OIIK-7 «cmocoOHOCTh CaMOCTOSITENIBHO NpUOOpeTaTh M HCIOJIb30BaTh B  MPAKTHYECKOU
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JeSITeIbHOCTH HOBBIE 3HAHUS M YMEHHUS, B TOM 4YMCJIE€ B HOBBIX OOJIACTSX, HEMOCPEICTBEHHO HE
CBSI3aHHBIX CO c(hepoit 1esATeTEHOCTI

1 WNuxenepHas u koMnbroTepHas rpaduka

XuMus

MarepuanoBeaeHue

Merponorus

DIEKTPUUYECKHUIN PUBO/T

DIEeKTPUYECKHUIN MPUBO/T

DHeprocoOepexeHue u d3Heprod3PGHeKTUBHOCTh

O oo o &~fW

:‘)HGKTpOMaFHI/ITHaﬂ COBMCCTHUMOCTD

10 Texnuueckoe O6CJ'Iy>KI/IBaHI/Ie u PEMOHT CIICaJIbHbBIX

SJICKTPOMCXAHUYCCKUX CUCTCM

[IK-10 «crmocoOHOCTh M TOTOBHOCTh YyYacTBOBaTh B paboTe IO MPOEKTUPOBAHUIO U
KOHCTPYHUPOBAHUIO KOHKYPEHTOCHOCOOHBIX 3JIEMEHTOB CIIELUAJIbHBIX 3JIEKTPOMEXAHUYECKHX
CUCTEM, a TaKKe B pa3padOTKe TEXHOJOTMYECKHUX OMNEpalUid C HCIOJIb30BAHUEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTHIi»

1 WnxeHepHast 1 KOMIIbIOTepHas rpaduka

2 KomnbrotepHas rpaguka B mpodeccuonanbHoil chepe

3 MarepuanoBeneHue

3 [IpuknagHas MexaHuKa

4 [puknagnas MexaHuka

5 [TpompbInuIeHHAST YIEKTPOHUKA

) DNeKTpUUYECKHEe MAIIMHbI U alllapaThbl

6 [TpoMbInUIeHHAST YIEKTPOHUKA

6 DJeKTpUYEeCKUE MAIIMHBI U alnapaThl

7 Haxomurenu sneprun

8 CrnenpanbHble 2IeKTPOMEXaHUIECKUE CUCTEMBI

8 DHeprocoepexeHue u Heprod3hpexTuBHOCTH

9 [IpoexTupoBanue GOPTOBON KaOEITHHOU CETH

9 [Mpou3BoACTBeHHAs ~ MpaKTHKa  HAyYHO-HCCIIEA0BATEIbCKas
pabora

10 [Mpou3BoacTBeHHAsT  MpaKTHKa  HAayYHO-HCCIIEIOBATEIbCKast
pabota

10.3. B xauecTBe KpUTEpUEB OLIEHKH YpPOBHS C(HOPMHUPOBAHHOCTU (OCBOEHUS) y OOyUaIOMIUXCS
KOMIIETEHIIMH MpPUMEHSETCs IIKajla MOAYJIbHO—PEUTUHIOBOM CHUCTEMBI YHHBepcuTeTa. B Tabnuue
15 mnpencraBnena 100—OamnbHast W 4-0ajulbHash IIKalbl I OLEHKH CHOPMHPOBAHHOCTH
KOMIIETEHITUH.

Tabnuua 15 —Kpurepuu oLieHKH YpOoBHSI CQOPMHUPOBAHHOCTH KOMIIETEHIIUHI

OreHKa KOMITETEHIINU
100- 4-GayubHas XapakTeprcTrka c(hOpMUPOBAHHBIX KOMITCTCHITHIA
OaiUTbHAs
IIKaJIa
IIKAIA
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- oOyuaromuiics TIyOOKO W BCECTOPOHHE YCBOMJ MPOTPAMMHBIN
MaTepHa;
- YBEPCHHO, JIOTUYHO, TIOCIICIOBATEIFHO ¥ TPAMOTHO €TI0 U3JIaraer;
- Omupasich Ha 3HAHHWS OCHOBHOW W JOMOJIHUTEIHHOW JHTEPaTypHI,
85<K <100 COTIHO» ) 1o ho MPUBS3bIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHUS C MPAKTUYECKOM
(GATICHOY | eqaTenbHOCTBIO HaIPaBJICHUS;
- yMeJio 00OCHOBBIBACT M aPTyMEHTHPYET BBIJIBUTAEMbIC UM UJICH,
- JIeJIaeT BLIBOABI M 0000IIECHNS;
- cBOOOIHO BJIAJICET CUCTEMOM CHICIIMAIM3UPOBAHHBIX TTOHATHH.
- o0yyaroluiicss TBEPIO0 YCBOWII MPOTrPaMMHBINA MaTepual, TPaMOTHO U
10 CYIIECTBY M3JlaraeT ero, OINHPasCh Ha 3HAHUSA OCHOBHOM
JUTEPATYPHI,
- HE JIOMyCKAaeT CYIIECTBEHHBIX HETOUHOCTEH;
70<K<84 (XOpotHoy = _ YBSI3bIBAET YCBOCHHBIC 3HAHUS C MPAKTUYECKOW MEATETbHOCTHIO
«3auTEHOM S ——
- apryMEHTHUPYET HAyYHBIC ITOJIOKCHHSI,
- JIeJIaeT BLIBOABI M 0000IIECHNS;
- BJIQJICET CUCTEMOM CIEIMaIN3UPOBAHHBIX IMOHSATHH.
- 00y4YarOIIUKCsA YCBOMJI TOJBKO OCHOBHOW MPOTrpaMMHBIA MaTepHall,
M0 CYIISCTBY W3JIaracT €ro, ONUpasCh Ha 3HAHUSA TOJIBKO OCHOBHOU
JTUTEPaTYPHI,
«yIOBJIETBO- | - JIOMYCKAeT HECYIECTBEHHBIC OIIMOKU 1 HETOYHOCTH;
55<K<69 PHUTETIBHOY» | - WCIBITBIBACT 3aTPYJAHCHHS B TMPAKTHYECKOM NMPUMEHEHWW 3HAHUH
«GAYTCHO» | HAIIPABJICHHUS,
- cnabo apryMeHTUPYeT Hay4IHbIE TIOJIOKEHUS;
- 3aTpyAHsAeTCs B (POPMYJIUPOBAHUH BBHIBOJIOB U O0OOIIICHMIA;
- YACTUYHO BJIAJICCT CHCTEMOM CIICITUAIM3UPOBAHHBIX MOHSATHH.
- oOydJarommiics HE YCBOWJI 3HAYUTEIBLHOW YacTH IPOrPaMMHOTO
MaTepuana;
«HEYIOBJIETBO | -  JOMYCKaeT CYIIECTBEHHBbIE OIMMOKA W  HETOYHOCTH TMpH
K<54 PHUTEIBHO» | PACCMOTPEHUH MPOo0JIeM B KOHKPETHOM HaIpaBJICHUH;
«HE 3a4TEHO» | - HCITBITHIBACT TPYTHOCTH B MMPAKTUICCKOM ITPUMECHCHUH 3HAHUM;
- HE MOKET apTryMEHTHPOBATh HAYyYHBIC MTOJIOKCHHUS,
- He (hOpMYJIHPYET BHIBOJIOB M 00OOIICHUH.

10.4. TumoBble KOHTPOJIbHBIC 33JJaHHS WA UHBIE MaTEPUAIIbI:
1. Bonipocs! (3agaun) 1uist sk3aMena (taduma 16)

Tabmuma 16 — Borpocs! (3a1a4um) IS 9K3aMeHa

No /it ITepedyennb BOIPOCOB JJIsI SK3aMEHA

1 Knaccudukanum MatepranoB 3JeKTPOHHbBIX CPECTB.

2 Tepmuueckast o0padoTka cranu. OcoOeHHOCTH TEPMHUYECKON 00paOOTKHU IIBETHBIX
METAJUIOB M CIUIAaBOB

3 DJeKTpuiecKre, MEXaHMYECKHE U TEXHOJIOTHYECKHIE CBOMCTBA MaTEPHAJIOB.

4 XapaKkTepUCTUKA U CBOIMCTBA IIBETHBIX METAJUIOB M CILUIABOB.

5 CocTaB 1 MapKHpOBKa MaTepHaJIOB.

6 CrutaBel ¢ 0coObIMM ynpyrumu cBoiicTBamu. CTpyKTypa, (PHU3HKO-MEXaHHYECKue
CBOWCTBA CIUIABOB, HX MAPKUPOBKA M 00JIaCTh MPUMEHEHHS B IPUOOPOCTPOCHHUH.

7 MeTo/1b1 TOBBILICHUSI KOPPO3UOHHOM CTOMKOCTH U 3aILUTHI OT KOPPO3HUH.

8 JManexTpudeckre NoTepu M AEKTPUUECKasi MPOYHOCTh TUAJICKTPUKOB.

9 MexaHHuecKue, TEpMUIECKHE M (PU3UKO-XUMUYECKHE CBOHCTBA TUDIICKTPUKOB

10 TexHOJIOrnueCcKUe MPOLECChl U3rOTOBJIEHUS CTEKIA.

11 [Tpunon n ux xnaccudukamnys. TpeboBaHUs K MaTepUaIaM IPUTIOEB.

12 Knaccudukaius nosynpoBOAHUKOB, HX 3JIEKTPONPOBOAHOCTD U (JOTONPOBOIUMOCTb.

13 CocraB, CTpyKTypa M XapaKTepUCTHKA MArHUTHOOMSITKUX MaTepUaJIOB.

14 SIBnenue ceepxnpoBoauMocTy. CBEpXNPOBOISLINE METAIIIBI U CILIABBI.
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15 CpoiicTBa aMOP(HBIX METAVIOB U CIUIABOB. TEXHOJIOrMYECKHE METO[bl MOTy4EHUS
aMOpP(HOTO COCTOSTHHSI METAJJIOB U CILIABOB.

16 Knaccudukarus sa3epHbIX 1 ONTHYECKHX MaTepHajioB. XapaKTepUCTHKA UX CBOMCTB.

17 OO01mmas XxapakTepuCcTHKA U KITAaCCU(PUKAIINS KOMITIOHCHTOB JJIEKTPOHHBIX CPEJICTB TI0
KOHCTPYKTHUBHBIM IIPU3HAKAM.

18 Haznauenue u 061acTh NPUMEHEHHs] MATHUTHBIX MAaTEPUAJIOB B IPUOOPOCTPOCHUHU

19 TexHonornyeckye onepanuu noxy4eHuss MOHOKPUCTANINYECKUX TOJIyIPOBOIHUKOBBIX
MaTepHalIoB.

20 Pu3n4ecKre METOIbl OYMCTKH MOTYITPOBOJHUKOBBIX MATEPHAJIOB.

21 XapaKkTepuCTUKA M CBOMCTBA OCHOBHBIX OMHAPHBIX NOJIYIPOBOIHUKOBBIX COETMHEHUH.

22 [TosiuMmepsl, NOTyYaeMble NOJUMEPU3ALMEN U TOJUKOHACHCALIUEN.

23 XapaKTepUCTUKA CETHETORIEKTPUKOB U ITbE303JEKTPUKOB.

24 CaoiicTBa 1 06J1aCTh IPUMEHEHUS] KEPAMHUKHU

25 Bnusinue paguannonHoro obaydeHus Ha (pU3NKo-MeXaHHYECKUe CBOICTBa
MaTEpUaJIOB.

26 OCHOBHBIE MOHATHUS U 3JIEMEHTBI 30HHOW TEOPUU

27 Ha3znauenue, CyIIHOCTh U XapaKTEPUCTUKA ONEpaluil XUMUKO-TEPMUUECKOM
00paboTKH.

28 JlepexTbl KpUCTAUINYECKON CTPYKTYPBbI, X BIMSIHUE HAa CBOMCTBA METAJIOB U
CILIaBOB

29 Jnddysus B MeTamnax u criiaBax.

30 BcrnomorarenbHbie MaTepHaibl A1l 00eCTIeYeHnsT HEOOXOIUMBIX yCIOBHIA IPU
IIPOBE/ICHUH TEXHOJIOTHYECKUX OIeparIii.

2. Boripocs! (3a1aun) juist 3adera / quddepeHnnpoBanHoro 3a4era (Tadbmuma 17)
Ta6muma 17 — Boripocs! (3amaun) nis 3auera / qudd. 3adera

Nen/m | Ilepedenn BompocoB (3ama4) utst 3adueTa / nuddepeHITMPOBaHHOTO 3a4eTa

VY4eOHBIM MJIaHOM HE MPEIyCMOTPEHO

3. Templ M 3amaHMe 7S BBINOJHEHUS KypcOBOW pabOTHI / BBINOJHEHHS KypCOBOI'O INPOEKTa
(Tabmuma 18)

Tabnmuua 18 — IlpumepHsIii mepeueHb TEM Ui BBIMOJHEHHS KypCOBOH paOOTHI / BBIMOJHEHHUS

KypCOBOT'O IPOEKTA

No 1/ [TprMepHBIii TepeueHb TeM ISl BBIITOJIHEHUS KyPCOBOIl paOOThI / BHIIOJTHEHUS
°n/n
KypCOBOTO IPOEKTa

VY4eOHBIM MJIaHOM HE MPEIyCMOTPEHO

4. Bonpochl 715 IPOBE/ICHHSI TPOMEKYTOUYHOW aTTeCTaIlMK IIPH TeCTUpoBaHuM (Tadnuia 19)

Tabnuna 19 — [IpumepHBbIii TepedeHb BOIIPOCOB ISk TECTOB

Ne /it [IpumMepHbIil mepedeHb BOPOCOB JIJIs1 TECTOB

He npenycmotpeno
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5. KoHTpobHBIE M IPAKTHYESCKHE 3a/1a4H / 3aJaHus 10 quctuiuinae (Tadmauma 20)
Tabmuua 20 — [IpumepHbIil TepeueHb KOHTPOJIBHBIX M MPAKTUYECKHX 33134 / 3aJaHuH

Ne n/mt [TpuMepHBIii IepedeHb KOHTPOJIBHBIX U MPAKTHUECKUX 3aj1a4 / 3a1aHuil

He npenycmorpeno

10.5. Meronuueckue MaTepualibl, ONPEIEIAIONIME MPOLEAYPbl OLIEHUBAHWS 3HAHWH, YMEHUH,
HaBBIKOB U / WM OMBITA JESITEIBHOCTH, XapaKTEPUIYIOIUX dTarbl (JOPMHUPOBAHUS KOMITETEHIIHA,
conepskarcs B [Tonoxkenusax «O TekyIieM KOHTpOJIE YCIEBAEMOCTH U IPOMEXKYTOUYHOM aTTecTaliuu
cryaentoB ['VAIIL, oOydarommxcsi mo mporpamMmamM BbICIIero oOpaszoBaHusi» u «O MOAYJIbHO-
PEUTHHIOBOM cHUCTEME OLIEHKH KauecTBa y4eOHOH pa0boThl cTyieHTOB B 'Y All».

11. MeToauveckue ykazanusi JJis1 00y4arOIIMXCs 110 OCBOEHHIO TN CIUIINHBI

[{enpt0 MUCHMIUIMHBI SBISETCS — MOJYYEHHUE CTyJACHTAMU HEOOXOJMMBIX 3HAHUH, YMEHHH U
HaBBIKOB B 00JIACTH CO3JIaHUS IOJJCPKUBAIONICH 00pa30BaTCIbHOW Cpebl MPEIOaBaHUs
WHKEHEPHBIX  JUCHHMIUIMH. OOydarmmuMcs TMPEJOCTABISIETCS  BO3MOXXHOCTh — Pa3BUTh U
MIPOJIEMOHCTPUPOBATH HABBIKA B 00JIACTU, CBS3AHHOW C IMOJIYYECHHUEM CTYACHTaAaMHU TEOPETHUUECKHUX
3HAHUH M TPAKTUYECKUX HABBIKOB TI0 MAaTEPHAJIOBEJCHHIO, MaTepuajaM, NPUMEHICMBbIM B
KOHCTPYKIMAX YCTPONCTB, METO/IaM U CPEACTBAM KOHTPOJISI U UCCIEAOBAHUS UX XapaKTEPUCTHK.

11.1 Meroaudeckue YyKazaHus I OOyYarolIUXCsl 1O OCBOCHHIO

JIEKIIMOHHOT'0 MaTepuara.

OCHOBHOE Ha3Ha4YeHWE JICKIIMOHHOTO Marepuajga — JIOTHYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKO€ U SICHOE U3JIOKEeHHE yueOHOoro Marepuana. HasHaueHne cOBpeMEHHOM JIEKIIMU B paMKax
JUCIUIIIMHBI HE B TOM, YTOOBI IIOJIYYUTh BCHO HWH(MOpPMAIMIO MO TEeMe, a B OCBOCHHH
(dyHIaMEHTAIBHBIX TPOOJIEM TUCIUILTNHBI, METO0B HAYYHOTO IMO3HAHUS, HOBEHIIINX JTOCTHKEHUI
HAy4YHOW MBICIM. B yueOHOM mpomecce  JIGKIMS  BBITOJHIET  METOOJOTHUYECKYIO,
OpPTaHHU3AIMOHHYI0 ¥ HH(QOPMAIMOHHYI0 (YHKIUH. JIEKIMsS pacKpbIBaeT MOHSATUHHBIA ammapar
KOHKPETHOW 007acTu 3HaHWs, €€ TpoOJeMbl, JaeT IENbHOE NPEICTABICHHE O IUCITUIUIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C JPYTUMU JUCITUTUTMHAMMU.

IInanupyeMble pe3YJIbTAThl IIPH OCBOSHUH 00YYAIOIIMMUCS JJEKIIMOHHOIO MaTepHaa;

— TIONy4Y€HUE COBPEMEHHBIX, IIEIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX ONpPEAEIISIETCS LeJIEBOW YCTAHOBKOM K KaKJ10M KOHKPETHOH TeMeE;

— TIOJIyYEHHE OIBITAa TBOPUECKOU PabOTHI COBMECTHO C MPEIOaBaTENEM;

— pasBuTtHEe NPOGECCHOHATHHO-/ICIOBBIX  KAa4eCTB, JIIOOBM K TpPEeAMETy |
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIILJICHHUS.

— TOsIBJIEHHWE HEOOXOAMMOTr0 UHTEpeca, HEOOXOAUMOTO I CAMOCTOSITEIbHOM paObOTHI;

— TIOJIyYeHUE 3HAHUM O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKHM U TEXHUKU H O
MIPOTHO3€ WX Pa3BUTHS Ha OIKAMIINE TOJIBI;

— Hay4YHThCS METOJMYECKH 00pabaThiBaTh Marepuai (BBIACIATH TJIABHBIC MBICTH H
MOJIOKEHUsSI, TIPUXOJUTh K KOHKPETHBIM BBIBOJAM, TIOBTOPSITH WX B  Pa3IUYHBIX
(bOpMyITUPOBKax);

— TIOMy4YeHHUE TOYHOTO OHUMAaHUsS BCEX HEOOXOIUMBIX TEPMHUHOB U MOHSATHH.

JIeKUMOHHBI ~ MaTepHall  MOJKET  CONPOBOXKAATBCS  JEMOHCTpaUued  CIIalloB |
MCIIOJIb30BaHUEM PA3/IaTOYHOTO.

CTpyKTypa Opea0oCTaBICHH JICKIIMOHHOTO MaTepHaa:

- TeMaTUYECKHe JIEKIUHU TI0 pa3zeniaM Kypca;

- IEMOHCTpauus CJIai/I0B;
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- KOHTPOJIbHBIE BOMPOCHI K pa3zenaM Kypca.

JIeKIIMOHHBIE MaTepHajbl UMCIOTCS B M3JIaHHOM BHJE, B BHJC 3JCKTPOHHBIX PECypCOB
oubmmorexu 'Y AIL

11.2 Metoauueckue ykasaHusl JUisi OOYyYarOIIMXCSl 1O BBINOJIHEHHUIO
1a00paTOPHBIX PadOT.

B xone BbinosHEHUs 1a00paTOPHBIX pabOT 00ydaromuiics JOJKEH YIUIyOUTb U 3aKPENUTh
3HAHMS, IPAKTUYECKHE HABBIKU, OBJIAJETh COBPEMEHHON METOJUKON M TEXHUKOW KCIIEPUMEHTA B
COOTBETCTBUM C  KBaJU(UKALMOHHOW  XapaKTepUCTHKOW  oOywaromierocs. BsimosnHeHue
71a00paTOPHBIX PAOOT COCTOUT U3 HKCHEPUMEHTATBHO-NIPAKTHYECKON, PacUeTHO-aHATUTHYECKON
4acTed U KOHTPOJIBHBIX MEPOIPUITHIM.

BrimonHenue mabopaTopHbBIX paboT 0O0ydaroUIMMCS SIBJISETCSI HEOTHEMJIEMOH 4YacThiO
U3y4YEeHUs JUCLUMIUIMHBI, OIpeneiasieMod Y4YeOHbIM IJIAHOM, M OTHOCUTCS K CpEJACTBaM,
00eCreynBaroIUM peIIeHUe CIeIyIOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— TMNpHOOpeTeHHE HABBIKOB HCCJIEIOBAHUS IPOLECCOB, SBJICHUH H  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW JUCLUILINHBL,

— 3aKpeIUICHHE, Pa3BUTHE U JeTalu3alusl TEOPETUYECKUX 3HAHMM, MOJIYYEHHBIX Ha
JEKLUSX;

— TOJy4YeHUe HOBOM MH(OpMAIMK 110 U3yYaeMOW JUCIUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CaMOCTOSITEJIbBHOM  paboThl ¢ J1abOpaTOpPHBIM
000py1I0BaHUEM U IPUOOPAMHU.

3ajanue U TpeOoBaHUA K IPOBE/ICHUIO JIAOOPATOPHBIX padoT
JIaGopaTtopHble  pabOTBl  BBINOJIHAIOTCA B JA0OpAaTOpUM  MaTEpUANIOBEJCHHUs  Ha

J'Ia60paT0pHI)IX YCTaHOBKax C 3allOJITHEHUEM ITPOTOKOJIA HSMCPCHHﬁ.

CrpykTypa u hopma oTuera o 1abopaTopHOit paboTe

Otyer mo nabopaTopHON paboTe BKIIOUAET 00s3aTeNbHBIE MYHKTHI, MPEICTABICHHBIC B
METOJINYECKUX YKa3aHUSX.

TpebGoBanust kK 0OpMIIEHHIO OTYETA O JTabOpPaTOPHOU paboTe

TpeboBanwust kK 0HOPMIICHUIO OTYETA MPEICTABIICHBI B METOINIECKUX YKA3aHUSIX

MeTtonuyeckue ykazaHus U3/1aHbI B BUJIE AIEKTPOHHBIX pecypcoB Oudnmotexu 'Y AIl

11.3 Meroanueckue ykazaHUs JUIsi OOYYarOMIMXCS MO MPOXOXKIACHHUIO
CaMOCTOSITENIbHOM pabOTHI
B Xxome BBITONTHEHUS CaMOCTOSITENHHOM paOOThI, OOYUYAIOIIMICS BBHITIOJHAET PabOTy IO

3aJJaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE IpEnojaBaTesis, HO 0e3 ero HEemocpeJCTBEHHOTO
y4acTusl.

B mporiecce BBINOTHEHHST CaMOCTOSTENBbHON paboThl, y oOydaromerocs (GpopMHpYeTcs
1esiecoo0pa3Hoe MIaHUpOBaHUE pabouero BpeMeHHU, KOTOPOe MO3BOJISIET UM pa3BUBATh YMEHUS U
HAaBBIKM B YCBOGHUU M CHCTEMAaTH3AIMU NMPUOOpETaeMbIX 3HaHUM, 00ECIIeYuBaET BHICOKHI YPOBEHb
YCIIEBAEMOCTH B MEPHUO]T OOYICHHS, [TOMOTAET TIOTYYUTh HABBIKU TOBBIIICHHS TIPO(ECCUOHATTLHOTO
YPOBHS.

MeroaudyeckuMu ~ MarTepuaiamu, HANpaBISIONIMMU  CAMOCTOATENIbHYIO  paboTy
00y4aromuxcs sBISIOTCS y4eOHO-METOANYECKUN MaTeprall 1Mo AUCHHUIUIINHE;

114 Meroanueckue yKazaHus IS OOyYaroIMXCS IO MPOXOXKICHHUIO
TEKYILEro KOHTPOJIS YCIEBAEMOCTH.
Tekymuii KOHTpPOJIb YCHEBAEMOCTHM MPEAyCMATPUBAET KOHTPOJb KadecTBa 3HAHUU
00y4JaromuXCcsi, OCYIIECTBISIEMOT0 B TEUYCHHE CEMECTpa C IIENbI0 OICHUBAHHUS XOJa OCBOCHUS
JUCIUTUIAHBI.
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[Ipn mpoBeneHUU TEKYLIETO KOHTPOJS YCIEBAEMOCTH HCHOJIB3YIOTCS KOHTPOJIbHBIE
TECTOBBIE BOIIPOCHI, MPEACTABICHHBIE B METOJWYECKUX YKA3AHUSAX IO MPOXOKACHUIO TEKYILETO
KOHTpOJISI ycreBaeMOCTH. Pe3ynpTaThl TEKyIIEro KOHTPOJIS OIEHMBAIOTCS M YUUTHIBAIOTCS IMpHU
MIPOBECHUH MPOMEKYTOUYHOM aTTECTALINH.

115 Metoauueckue ykaszaHUs [Uid OOy4aromMXCs IO MPOXOXKICHHIO
IIPOMEKYTOUYHOM aTTeCTaLUH.
[IpomexyTouHast aTTecTauus o0yyaromuxcs IIpelycMaTpuBaeT OLICHUBAHUE

MPOMCIKYTOUYHBIX U OKOHYATCJIbHBIX PC3YJIbTATOB O6y‘IeHI/IH 10 JUCLHHUIIJIIMHE BKJIIKOYACT B cebs
Ok3aMeH. JK3aMeH IMpoBOAUTCA B IICPHOA JK3aMEHAIlMOHHOM ceccud | 3aBCPpUIACTCA
aTTeCTallMOHHOMN OHGHKOﬁ «OTJIMYHO», «Xopomio», «YOOBJICTBOPUTCIIBHO,
«HCYOOBJICTBOPHUTCIILHO).



JIucT BHECEHUsI UBMEHEHUH B pa0ouyt0 MpOrpaMMy JAUCLMILIAHBI
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JlaTa BHECEHMS
W3MCHCHUH U
JIOTIOTHCHUH.

Iloanucek BHecIIeTro
W3MEHEHHNS

ConeprxaHre U3MEHEHHM U TOTIOTHEHUH

Hata u Ne

MPOTOKOJIA
3aceqaHus
Kadempol

ITonmuce
3aB.
kaenpoit




