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Annortanusa

Hucnuniuna «MatepuanaoBeieHrne» BXOJUT B 00pa3oBaTeNbHYIO MPOTPaMMy BBICIIETO
o0pa3oBaHUs — MPOTpaMMy CIEIHAIMTETa 1O HAIMPABJICHHUIO MOATOTOBKU/ CHEIUATBHOCTU
13.05.02 «CrnenuaibHrle AJIEKTPOMEXaHUYECKUE CUCTEMED» HaNpaBJICHHOCTH
«ONEKTPOMEXaHUYECKIUE CHUCTEMBbI CHEIUAaTbHBIX YCTPOMCTB U u3Aenui». [lucnuminaa
peamuzyercs Kadenpoit «Ne23».

JucnunianHaa HaielleHa Ha GOPMUPOBAHUE Y BBITTYCKHUKA CICAYIOIIMX KOMIIETEHIIHH :

OIIK-5 «Croco0eH uCIonb30BaTh CBOWCTBA KOHCTPYKIIMOHHBIX M AJIEKTPOTEXHUYECKUX
MaTepUajoB B pacueTax MmapaMeTpOB H PEKHUMOB 00BEKTOB MPOHECCHOHAIBHOMN JACSITEITBHOCTI

ConepkaHue IUCIUILIMHBI OXBAaTBIBACT KPYT BOIPOCOB, CBS3aHHBIX C IOJYYCHHEM
CTYIEHTAMU TEOPETUYECKUX 3HAHUN U MPAKTUYECKUX HABBIKOB IO MAaTEpPUATOBEICHUIO,
MaTepuagaM, TPUMEHSCMBIM B KOHCTPYKIIUSX YCTPOWCTB, METOJaM U CPEICTBAM KOHTPOJS H
HCCIIE0OBAHUS MX XapaKTEPUCTHK.

[lpenogaBanue AUCHMIUIMHBI TpeIycMaTpUBaeT cienyonme (OpMbl OpraHHU3aIUud
y4eOHOTO TIpoIiecca: JISKIHH, JJabopaTopHbIe paboThl, CAMOCTOATEIbHAs padoTa.

[IporpaMMo#i AMCIUTIIMHBI TPEAYCMOTPEHBI CIICAYIONE BHUIbI KOHTPOJS: TEKYIIMMN
KOHTPOIIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTeCTaIus B (JopMe dK3aMeHa.

OOmast TPyI0eMKOCTh OCBOCHHS JUCIUILUIMHBI COCTABIISIET 3 3a4eTHBIX eauHuIbl, 108
YacoB.

SI3bIK OOy4YEHUS 11O JUCHUTIIIMHE «PYCCKUMN »



1. TlepeyeHb MIIAHUPYEMBIX PE3YJIBTATOB OOYYEHMS IO JUCLUIUIMHE

1.1. Tlenu npenoaaBaHus TUCHUIUIMHBI

Llenpto mpenojaBaHusl TUCHUIUIMHBL «MaTepuaioBeeHue» sBiseTcs (GopMUpPOBaHUE

0a30BOl OCHOBBI KOHCTPYKTOPCKO-TEXHOJIOTMUYECKOH IOATOTOBKM  CHELHaJICTOB,

CIOCOOHBIX K  INPOEKTHO-KOHCTPYKTOPCKOM,  TEXHOJOTMYECKOH M  Hay4dHO-

HCCIIEIOBATENIbCKOW  JACATENbHOCTH B O0JIACTM KOHCTPYMPOBAHUSI M TEXHOJIOTUU

PazOdIIEKTPOHHBIX CUCTEM U KOMILIEKCOB.

1.2. JlucuuniuHa BXOAUT B COCTaB 00s3aTENbHOM YacTh 00pa3oBaTelbHOM MPOrpaMMbl
BhIcIero oOpazoBanus (qanee — OI1 BO).

1.3. TlepeueHb miaHUPYEMBbIX PE3YyJIbTATOB OOYUEHHUSI MO AUCLUILINHE, COOTHECEHHBIX C
nJIaHupyeMbIMU pe3ynbraTamu ocBoeHus OIT BO.

B pesynbraTe M3yueHUs] AUCUUIIMHBI OOydJarolMics JOJKEH o0JiajaTh CleIyOUMMU
KOMIIETEHIIMSAMM MJIM UX 4acTsMUA. KoMIleTeHIMU 1 MHAMKATOPHI UX JOCTHKECHUS IPUBEACHBI B
tabmuie 1.

Tabnuua 1 — [lepeyenb kOMIIETEHIIMI U UHAUKATOPOB UX TOCTHKEHUS

KaTeFOPI/IH (rpyrma) KOI[ 1 HAMMCHOBAHUC KOI[ W HAMMCHOBAHUEC NHAWKATOpa
KOMIICTCHIIUHN KOMIICTCHIIUHN JOCTHUIXCHU A KOMIICTCHIIUHN

OIIK-5./1.1 neMoHCTpUpYET 3HAHUE
obnacreif mpuMEHEHHs, CBOHCTB,
XapaKTePUCTUK U METOAOB MCCIIEIOBAHUS
KOHCTPYKITMOHHBIX MaTepHUAJIOB, BEIOMpAET
KOHCTPYKIIMOHHBIE MaTe€pHabl B

OIIK-5 Cnocoben
COOTBETCTBUH C TpEOyeMbIMH

HCII0JIb30BaTh
. XapaKTepUCTUKAMHU JUIsl UCIIOJIb30BaHU B
CBOICTBa .
o0mactu npodeccuoHaIbHON NeSTeTbHOCTH
KOHCTPYKIIMOHHBIX 1
p OIIK-5./1.2 neMOHCTpUpPYET 3HAHHUE
3JIEKTPOTEXHUYECKUX

Oo6menpodeccuoHaNBHBIC o0JacTell MpUMEHEHHSI, CBOICTB,
MaTepuasoB B

KOMITCTCHITU ACHETAX XapaKTEPUCTUK W METOJIOB MCCIICIOBAHMS
p AIEKTPOTEXHUYECKUX MAaTEPHAJIOB,
apaMeTpoB |

BBIOMPACT AJICKTPOTEXHUYCCKUE MaTEePHAIIbI
PEXKUMOB OOHEKTOB

. | B cooTBeTCTBHH C TpeOYeMBIMU

npodeccruoHaTbHON
eSTENBHOCTH XapaKTepUCTHKAMHU

OIIK-5./1.3 BEINOIHSECT
3JICKTPOMAarHUTHBIC, TETIOBBIC U
BHOPAIIMOHHBIE HCCIICIOBAHUS JIISI
oTpe/eNieHus 3armaca IPOYHOCTH U
YCTAJIOCTH MaTepUAaIOB

2. Mecrto qucuunianHbl B cTpykrype OIT
Jucuumninnaa MoxeT 0a3upoBaThCsl Ha 3HAHUAX, paHee TPUOOPETEHHBIX 00YJaAIOIIMMUCS
MPU U3YYEHUHU CIEAYIOUMX TUCHUIIINH:
— «Dusukay,
3HaHHUs, MOJY4YEHHbIE NpPU H3YYEHUM Marepuajga JaHHON IUCHUIIMHBI, MUMEKT Kak
CaMOCTOATEIbHOE 3HAUEHHME, TaK M MOIYT MCIOJIb30BAThCS MPU HM3YYEHUU KOHCTPYKTOPCKO-
TEXHOJOTHYECKUX JUCIUTIINH MPO(eCCHOHAIIBHOTO ITUKIIA.

3. O0BeM u TPYAOEMKOCTh AUCITUTIITUHBI
Jlanabie 00 o0mmeM o0BeMe MAMCIUIUIMHBI, TPYIOSMKOCTH OTACIBHBIX BUIOB YU4eOHOU
paboThI IO TUCHUILINHE (M pacipeieieHue TON TPYA0EMKOCTH 110 CEMECTpaM) MPEICTaBICHbI B
Tabmuie 2.

Tabmuma 2 — O6beM U TPYIO0EMKOCTh JTACITUTIIHBI




TpymoeMKocThb 10
Bun yue6Hol paboThI Bcero cemecTpam
Ne3
1 2 3

Oobwasn mpyooemkocmsp OuUCYUNIUHDL, 3/108 3/108
3E/ ("ac)
U3 Hux uacoe npakmuuecKkoi n0020MOBKU
AyoumopHnuie 3anamus, BCEro yac. 51 51
B TOM YHCJIC:

nexuu (JI), (dac) 34 34

npakrtuueckue/cemunapckue 3ansatus (113),

(uac)

nabopaTtopHbie paboTsl (JIP), (wac) 17 17

KypcoBoit mpoekT (pabora) (KII, KP), (uac)

9K3aMeH, (Jac) 36 36
Camocmosamenvnasa paboma, Bcero (dac) 21 21
Buo npomesxxcymounon ammecmayuu: 3ader,
mudd. 3ager, sk3amen (3auer, udd. 3auq, DK3. Dx3.
DK3.*%)

*k o
HpI/IMeanI/Ie: KaHAWJATCKHUKU 3K3aMCH

4. CopneprkaHue AUCIATUIMHBI
4.1. PacnpeznencHHue TPYIOSMKOCTH JAUCIUILIAHBI IO pa3/ieiiaM ¥ BUaM 3aHSTHH .
Paznenbl, TeMbl AUCHUTITIMHBI U KX TPYIOEMKOCTh TPUBEICHBI B TAOIUIIE 3.

Tabmuna 3 — Pa3aensl, TeMbl AUCITUTUIMHBI, UX TPYA0EMKOCTh

Paznensl, TeMbl TUCIMIUTHAHBI Jexum | 113 (C3) - JIP KII CPC
’ (uac) (gac) (uac) (uac) (gac)
Cemectp 3
Paznen 1. Knaccuduxaius 3JeKTpOTeXHUYECKIX 5 5

MaTepuasoB

Paznen 2.0cHOBBI MaTepuaioOBEACHUS.
Tema 2.1 Kpucrannnueckue CTpyKTypbl U UX
CBOIICTBA.

4 2
Tema 2.2 JleeKTbl KPUCTAIUTMYECKUX CTPYKTYp U
UX BJIASHHUE HA CBOUCTBA
Tema 2.3 Ilponieccor auddysun.

Pasnen 3. .CBOICTBA METAJJIOB U CILIABOB
Tema 3.1 ®a30Bblii COCTAB CIJIABOB
Tema 3.2 TunoBbIe quarpaMmsel GazoBOro 3 15
COCTaBa CIJIaBOB

Tema 3.3 Tepmuueckas 00paboTka METaIOB U
CIJIaBOB

Pasnen 4. CBOMCTBAa HEMETAINIMYSCKIX
MaTeprajIoB

Tema 4.1 ITnacTtmaccel ¥ UX CBOICTBA 3 2
Tema 4.2 Ctekia u UX CBOMCTBA

Tema 4.3 CoctaB 1 CBOWCTBA KEPAMUKHU

Pazgen 5. DnekTpuyeckue cBOlCTBa MaTEPUAJIOB
Tema 5.1 30HHAs CTpyKTypa TBEPAOTO Tela 4 1.5 15
Tema 5.2 DIIeKTpONPOBOAHOCTH MAaTEPUATIOB




Paznen 6 IIpoBOIHUKOBBIE MaTEPUAIIbI
Tema 6.1 3aBUCHMOCTb yAEIBHOTO
COIIPOTUBIICHUS METAIIJIOB M CILJIABOB OT
TeMIIepaTypsl U 1e()eKTOB CTPYKTYpHI
Tema 6.2 Knaccudukanusi IpoBOIHUKOBBIX 3 3 2
MaTepHaoB 1Mo 00IaCTH UX TPUMEHEHHUS B
JNEKTPOTEXHUKE

Tema 6.3 CBepXnpoBOAHUKHU. XapaKTEPUCTUKU U
o0acTh MPUMEHEHUS

Paspen 7. lnsnexrpudeckue MaTepuasl
Tema 7.1 Ionspusanus IU3IEKTPUKOB B
JJEKTPUYECKOM I10JIE

Tema 7.2 M30111MOHHBIE MaTepHAJIbI U 3 3 2
KOH/JIEHCATOPHBIE TUAIEKTPUKI

Tema 7.3 AKTUBHBIE TUDJIEKTPUKH.
Knaccudukanus 1 o6nactb npuMeHeHus

Paznen 8. [lomynpoBOAHUKOBBIE MaTEPHAIIBI
Tema 8.1 CoOcTBEHHBIE U TPUMECHBIE
MOJIYIIPOBOTHUKH

Tema 8.2 KoHTaKTHBIE SIBJICHUS HA TPAHULLE
MOJIYIIPOBOIHUKOB Pa3HOM IPOBOJIMMOCTH 3 4 2
Tema 8,3 BnusiHue BHEHUX (aKTOPOB Ha
IPOBOANMOCTD ITOJIYIIPOBOAHUKOB.

Tema 8.4 TexHOJIOTMYECKUE ACTIEKTHI MOTY4EHUS
MOJIYIIPOBOTHUKOBBIX MaTEpUaAJIOB

Paznen 9 MaruuTHbie MaTepUaIIbI

Tema 9.1 Ilporiecc HaMarHMYMBAHUS U
rapaMeTpbl MAarHUTHBIX CBOMCTB MaTepHaiOB
Tema 9.2 MarHuTomsrkue mMatepuaibl U 00J1acTh 3 4 2
WX IPUMCHCHUS

Tema 9.3 MarautoTBepibie MaTepUaIbl U 00J1aCTh
WX IPUMEHECHUS

Paznen 10 KoHCTpyKIIMOHHBIE MaTEpHAIBI
Tema 10.1 Mexanndeckue, TEXHOJIOTHUECKHE U
AKCIITyaTallMOHHbIE CBOMCTBA KOHCTPYKIIMOHHBIX

4 1.5 2

MaTepHuaioB
Tema 10.2 Knaccudukaius KOHCTPYKIIHOHHBIX
MaTEpHaJIOB M0 COCTABY U CTPYKTYpE
Paznen 11 OcobeHHOCTH CBOWCTB HAHOPA3MEPHBIX 5 2
Y HAHOCTPYKTYPHBIX MaTEpHaJIOB
Hroro B cemecTpe: 34 17 21

Hroro 34 0 17 0 21

[lpakTuueckass TMOArOTOBKA 3aKIIOYAeTCd B  HEMOCPEJCTBEHHOM  BBINOJIHEHUHU
o0ydalolMMHCS  ONpEIENeHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oymymei
IpO(eCCUOHAIBHOM JIESTENbHOCTHIO.

4.2. ConepkaHue pa3/elioB U TEM JICKIIMOHHBIX 3aHATHH.
CopepxaHue pa3ieioB U TeM JICKIIMOHHBIX 3aHATHI TPUBEICHO B TabmuIie 4.




Tabmuna 4 — CopepxaHue pa3esioB M TEM JICKIIMOHHOTO ITUKIIA

Howmep pasnena

Ha3Banue u conepxanue pa3aenoB U TEM JICKIIMOHH bIX 3aHSTHH

1

Kaaccuuxanmu 3j1e KTpoTe XHUYE CKIX MATe PUAJIOB.

OcHOBHBIE MaTepHAIbl JJIEKTPOMEXaHUYECKOTO OO0OpYIOBaHUS M UX
CBOICTBA. TexHnonornueckue MaTepuanbl,  MIPUMEHSEMbIE B
TEXHOJIOTUYECKUX IpolLieccaX IMPOU3BOJCTBA  AJIEKTPOMEXaHUUYECKUX
m3nenuii. KOHCTpPYKUMOHHBIE MaTepuaibl: METaulbl M CILJIaBbI,
IIJJaCTMAcChl, CTEKJIA, KepaMuKa, KiIeu. BcrmomorarenbHble MaTepHalibl
Ui obecrieueHUsT  HEOOXOJUMBIX  YCIOBUW  TIpU  MPOBEACHUU
TEXHOJIOTHYECKUX ONEpannil.

OcHOBBI MaTepHuaJiOBe/1e HUSl.

CtpoeHne MeETaJUIOB U CIUIAaBOB, OCHOBHBIE (PU3UUECKHE CBOMCTBA
KPUCTAJUIMYECKOW  CTPYKTYphl. THUNBI  KPUCTANIMYECKUX  PEIIETOK.
[Tonukpucrammnyeckue u MOHOKPH CTAJUTUYECKH € CTPYKTYpBI.
[Tomumopdu3M W aHU3OTPONHS KPUCTAUITMYECKUX CTPYKTYp. JledekTs
KpUCTAJUIMYECKON CTPYKTYphl, WX BIIMSHUE Ha CBOICTBa MaTepuasoB.
[pomeccst quddy3un.

CBoiicTBa MeTaJJIOB H CIVIABOB.

dopMupoBaHue CTPYKTYpbl METAJIJIOB U CILIABOB IIPU KPUCTAJUIM3ALUH.
[Tomumopdusie mnpeBpameHus. CTpoeHue cruiaBoB. Jlmarpammbl
COCTOSIHMSI ~ CHUCTE€M  CINIAaBOB €  IOJHOM W OIPAaHUYECHHOM
pPacTBOPUMOCTSIMU B TBEPAOM COCTOSIHHUM.

HasHauenue, CymHOCTP M  XapakTepUCTHUKA OIEpalMi TEPMUYECKOU
obpabotku. Tepmuyeckass  oOpaboTka ctamu.  OcoOeHHOCTH
TepMUYECKOW 00paOOTKM IIBETHBIX METAUIOB U ciuiaBoB. ObecrneueHue
3aJJaHHBIX MEXaHUYECKUX U  TEXHOJOTMYECKUX CBOMCTB IpH
TepMHUYECKOH 00paboTKe.

HasnaueHnue, cynmHocTs u XapaKTEPUCTUKA Olepaluid XUMHUKO-
TepMuueckol o0paboTku. OOecrieueHre 3aJaHHBIX MEXaHUYECKUX M

TEXHOJIOTUYECKUX CBOMCTB IMPH XUMUKO-TEPMHUIECKON 00paboTKe

CBoiicTBa HeMeTAUINYe CKUX MATE PHAJIOB.

Knmaccudukanuss monumepoB. TepMoOmiaacTUYHBIE TOJMMMEPH U HX
CBOIMCTBA. TepMopeakTUBHBIE  TOJIMMEPHI M WX  CBOMCTBa.
Kommo3unimonHusle IractMacchl. HamonHMTENHM IIIacTMacc, COCTaB H
TOHOJIOTHAL.

Knaccudukanums CcTekoa 1O  CTEKI000pasylomeMy  XHMHYECKOMY
coequHeHuio. CocTraB W CBOHCTBA OKCHUJIHBIX CTEKOJ. METObI
MMOBEPXHOCTHOW M 00beMHOW Momudukanuu crekod. CUTAIBl U WX
CBOICTBA.

Kepamuka, xumudecknii u (a3oBeiii cocraB. Omnepanun KepaMHU4ecKon
TexHosoruu. CBoiicTBa U 006J1aCTh MPUMEHEHHU S KEPAaMUUECKUX W3JIETHI

Mexanuueckue CBOICTBa KOHCTPYKLIIMOHHBIX MaTEpPHUAIOB.
Knaccudukanuss u BUABI UCIBITAHUN JUIS OMpPECIICHUS] MEXaHUYECKUX
CBOWCTB.

XapakTepucTUKa OCHOBHBIX TEXHOJIOIMYECKMX METOJ0B 00pabOTKU
AIEKTPOTEXHUYECKUX u KOHCTPYKIIMOHHBIX MaTepuasos.
TexHonornyeckue CBOMCTBA MATEPUATIOB.

JJieKTpUYecKHe CBOMCTBA MaTepPHaJIOB




OCHOBHBIE TIOHSTHS W SJIEMEHTHl 30HHON TEOPUH. 30HHBIE CTPYKTYPHI
METAJIOB, JUAJIEKTPUKOB M  IOJYIIPOBOJHUKOB. XapaKTepUCTUKA
JJIEKTPUYECKUX  CBOWCTB  IIPOBOJAHUKOB,  IIOJYIPOBOAHHMKOB U
JTUAJIEKTPUKOB.

VYaenbHas snekrpuyeckas NpPoBOAUMOCTh KoHIeHTpauusi HocHTeneu
3apsA1a B NMPOBOJHHUKAX U IMOJYNPOBOJAHUKAX. [I0IBUKHOCTH HOCHUTENEH
3apsizia, 3aBUCUMOCTD OT CTPYKTYPHI U TEMIEPATYPBHI.

IIpoBOAHMKOBBIE MaTePHAJIBI

XapakTepuCcTHKa CBOMCTB MPOBOJHUKOB U MX 3aBUCHMOCTH OT BHEIIHHX
ycioBuid. IIpoBOAHMKOBBIE MaTepHalbl C BBICOKOH MPOBOAMMOCTEIO.
[lpunon u ux kinaccudukanus. TpeboBaHUS K MaTepuanaM IPHUIIOEB.
Marepuansl 7151 pa3IUYHOTO BUAa KOHTAKTOB.

Marepuansl ¢ OOJBIIMM YIEJIBHBIM CONPOTUBICHUEM, pPE3UCTHUBHbBIE
MaTepHaIbl.

SIBnenue cBepxXmpoBoAUMOCTH. CBEPXIPOBOASAINE METAIIBI U CILIABHI.
CBepxnpoBoisiias KepaMHKa.

JuajieKTpuyecKkue MaTe puaJbl.

[Nonspuzanust AUDIEKTPUKOB B dJIEKTpUUYECcKOM moie. [lusnekrpuueckue
IIOTEPU U DJIEKTpUYECKasl NMPOYHOCTh JUAJIEKTPUKOB. MeXaHHUUECKHE,
TEPMHUUYECKUE U PU3NKO-XUMHUYECKHE CBOMCTBA IUAJIEKTPUKOB.
["a3000pa3ubie JTUDJIEKTPUKH. Kunxue JUDJIEKTPUKH.
OJIeKTpOU30JSIIMOHHBIE  acTMacchl.  llomumepsl,  mosydaemblie
MOJIMMEpU3aL e U MOJTUKOHICH CAIuEeH.

AKTUBHBIE JIUDJEKTPUKU. XapaKTePUCTHKA CETHETODJIEKTPUKOB U
I1bE303JIEKTPUKOB.

CgoiicTBa 1 00J1aCTh TPUMEHEHUS PE3UHBI. TEXHOIOTHUYECKUE TTPOIIECCHI
U3roToBJeHUsl crekna. CBolicTBa M 00JIaCTh NPUMEHEHUs KEPaMHKH.

Cmo;:[a U CJIIOJSTHBIC MaTCPUAJIBI. .HaKI/I, OMaJii, KOMIIaAyHAbI U KIICH.

ITorynpoBoaHNKOBBIE MAaTEPHAJIBI.

Knaccuduxanus IIOJYIIPOBOJAHUKOB. DJIeKTpOIIPOBOIHOCTD
MOJIYIPOBOJIHUKOB M €€ 3aBUCHMOCTb OT Pa3IU4HBIX (PaKTOPOB.
@oTONPOBOAUMOCTD MOJIYIPOBOJAHHUKOB. TEpPMOIJIEKTPUUECKHUE SBJICHUS
B MOJIYIPOBOAHMKAX. ["anpBaHOMarHUTHHIE s(deKThI B
IIOJIYIIPOBOJHUKAX.

XapakTepucTUKa  IMPOCTBIX  MOJYIPOBOJHUKOB.  TeXHOIOrMuYecKue
ONEpallM¥ IOJYYCHUS MOHOKPUCTAINIMYECKAX I1OJYyIPOBOJHUKOBBIX
MatepuanoB. @Duznueckue METOAbl OYUCTKUA IOJYIPOBOJHUKOBBIX
MaTepuagoB. XapakTepUCTHKa U CBOMCTBA OCHOBHBIX OMHApHBIX
IIOJIYIPOBOJIHUKOBBIX COCIMHEHHMH. TBeplple pacTBOpbl Ha OCHOBE
MPOCTHIX MOJIYMPOBOAHUKOB M XUMUYECKUX COSAUHEHUH.

MarHuTHble MaTe pHaJIbI
Asnenuss  ¢QeppomarHerusma u  deppumarnerusma. OOpazoBaHUE

JIOMEHHOW CTPYKTYphI B QeppomarHerukax. [Iporiecc HaMarHU4MBaHUS
BO BHEIIHEM MAarHUTHOM 1moje. SIBienue rucrepesuca. [lapamerpsl
MarHUTHBIX CBOMCTB MaTepuainoB. Kiaccudukanus MarHUTOMSTKHX
MaTepHuaos, o0nacThb MIPUMEHCHUSL. Huskouactotabie 151
BBICOKOYACTOTHBIE MAarHUTOMSTKHE Martepuanbl — (eppuTbl. AMopdHbIE
MarHMTOMSTKUE MaTepuasibl. MarHUTOTBEpble MaTEepHabl — UCTOUHUKU
MOCTOSTHHOTO MarHuTHOro mnoist. TpeGoBaHue K TapameTpaMm |




3aBUCHUMOCTh OT COCTaBa M CTPYKTYphl. TepMmuueckas 00paboTKa
MAarHUTOMATKHUX WU MAarHUTOTBCPAbIX MATCPHUAJIOB.
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KoHcTpyKuHoOHHBIE MaTepUaJIbI.

Hasnauenne u  OCHOBHble  TpeOOBaHMS,  NpPEIbSBISIEMblE K
KOHCTPYKIIMOHHBIM ~ METa/UlaM M  CIlJIaBaM, HUCIOJIb3YEMbIM B
AJIEKTPOMEXaHUYECKUX H3ETUSX.

CocTtaB, OCHOBHBIE MAapKM M COCTOSHME ITOCTABKH YIVIEPOJUCTBHIX H
JeTupoBaHHBIX cTaneld. HasHaueHue u ycnoBHs BBIOOpa OCHOBHBIX MapoOK
CTaJey I U3JEIUHN dJIEKTPOMEXaHHUKH.

XapakTepucTuka M CBOMCTBAa IIBETHBIX METAUIOB U cmuiaBoB. Cocras,
OCHOBHBIE MAPKU U COCTOSIHUE ITOCTaBKU.

CTOHKOCTh MaTEepUAIOB K JJEKTPOXUMHUUYECKOW U K XUMHYECKOU
KOppO3uHr. MeTobl MOBBICHUS KOPPOZUOHHONW CTOMKOCTH W 3aIUTHI OT
Koppo3uHu. JKaponpo4yHOCTh U METOJIbl €€ MOBBIIEHUS. XJIaJOCTOMKOCTh
MaTtepuaioB. BiusHue panuanuoHHOTO O0O0NydeHuss Ha  (U3HKO-
MEXaHUYECKUE CBOMCTBA MAaTEPUAJIOB.

XapakTrepucTHKa U CBOMCTBA CIIABOB ¢ OCOOBIMHU TETNIOBBIMU CBOICTBA-
MHU: CIUIaBbl € MHMHUMaJIbHO BO3MOXKHBIMH  TEMIEpaTypHBIMU
ko3 (pdueHTaMu JMHENHOro paclmpeHus " 3aJJaHHBIMU
TeMIIepaTypHbIMU KOA(ULIIMEHTaMH JTMHEHHOTO pacMpeHusl.

CmaBel ¢ ocoObiMH  ynpyrumu cBoiictBamu. CTpykTypa, (u3HKO-
MEXaHUYECKUE CBOMCTBA CILJIaBOB.

KoHCTpyKUIMOHHBIE  IJIACTUKM W KOMIIO3UIIMOHHBIE  MaTepHallbl,
UCIIOJIb3YEMBIE B DJICKTPOMEXAaHHUKE.

OcHoBHBIE TpeOOBaHMS, MpPEABIBIAEMbIE K IJIACTUYECKUM MaccaM.
Bunpl, xapakTepucTUKM W MapKd KOHCTPYKUMOHHBIX IIJIACTUKOB
HCIIOJIb3YEMBIX B U3/IETHUSAX MPUOOPOCTPOCHHUSL.

Ha3znauenue, XapaKTepUCTHKA u 001acThb IIPUMEHEH NS
KOMITO3UIIMOHHBIX MaT€pHaJIOB.
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Oco0eHHOCTH CBOWCTB HAHOPa3MEPHBIX W HAHOCTPYKTYPHBIX
MaTepHaJIoB.
Metonpl  TOJNydeHHST HAHOCTPYKTYPHBIX METAJUIMYECKUX  CILIABOB.

BnusHue  pasmepa  KpHCTaIMYeCKOro 3epHa Ha  (usmueckue,
MEXaHUYECKUE U TEXHOJIOTUYECKUE CBOMICTBA CILIaBOB.
HanocTpykrypHble KOMIO3UI[MOHHBIE MaTepUabl.

4.3. Tlpakruueckue (CeMUHApPCKUE) 3aHATUS
Tembl MPaKTHUECKUX 3aHIATUN U UX TPYIOEMKOCTh MPUBEICHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTrdeckue 3aHITHS U UX TPYIAOEMKOCTh

No

n/n

W3 sux Ne
Tembl mpakTudeckux | P@opmbl pakTUUECKUuX | TpyaoeMKOCTh, |MpaKTUUECKOi | paszaena
3aHITHU (gac) MMOJTOTOBKH, | IUCITHII

(gac) JIUHBI

Y4eOHBIM MJIAHOM HE MPETYCMOTPEHO

Bcero

4.4. JlabopaTopHbI€ 3aHATHS
Tembl 1a00PaTOPHBIX 3aHATUN U UX TPYAOEMKOCTh TIPUBEICHBI B TabnuIIe 6.




Tabnuna 6 — JlabopaTopHbI€ 3aHATHS U UX TPYIOEMKOCTh

N3 Hux No
Ne HammenoBanue nabopaTtopHbix paboT TpynoeMKOCTE, | MPAKTHHECKOH | paszea
/11 (gac) MMOATOTOBKU, | IHMCIIMII
(gac) JIUHBI
Cemectp 3

1 | UccnenoBanue CBOICTB MPOBOJISAIMX 2 1 6
CIIaBOB

2 | UccnenoBanue CBOWCTB U30NISIIIHOHHBIX 2 1 7
MaTepUajoB

3 | UccnenoBanue npssMoro u oOpaTHOTO 2 1 7
nbe303hexTa

4 | HUccnenoBaHre CBOWCTB MOITYPOBOJHUKOBBIX 4 1 8
MaTepuasoB

S5 | UccnenoBanue CBOWCTB MAarHUTOMSITKUX 2 1 9
MaTepHaioB

6 | MccnenoBanue cCBOWCTB MAarHUTOTBEPIBIX 2 1 9
MaTeprajIoB

7 | UccnenoBanue TBEpIOCTH 3 1 10
KOHCTPYKIITMOHHBIX MaTEpUaJIOB.

Bcero 17

4.5. KypcoBoe npoekTrupoBaHue/ BBIIOJHEHUE KypcOBOW paboThl

Y4eOHBIM ITAHOM HE npeaAyCMOTPECHO

4.6. CamocrosTenbHas paboTa 00yJaronmxcs

Bunpl camocrosiTenbHO# paboThl U €€ TPYJOEMKOCTh TPUBEACHBI B TAOIHIIE 7.

Tabnuua 7 — Buasl camoctosTenbHON pabOThI U €€ TPYI0EMKOCTh

. Bceero, | Cemectp 3,
Bua camocrositensHOR paboThl
qac yac
1 2 3
W3yuenue TeopeTnyeckoro Marepuaa 7 7
mucuutauabl (TO)
Kypcosoe npoexruposanue (KII, KP)
Pacuerno-rpaguueckue 3aganus (PI'3)
Beimonnenue pegepata (P)
[ToAroToBKa K TEKyIIEMY KOHTPOJIIO 7 7
ycrieBaemocTH (TKY)
Jomammee 3ananue (/13)
KonTpoasabie paboTsl 3a0unnukoB (KP3)
IloaroroBka K MpOMeXyTOYHOU v 7
arrectaruu (I1A)
Bcero: 21 21

5. IlepeueHb yueOHO-METOAUUYECKOTO OOeCTeueHUs
JUTSL CAMOCTOSITENTbHON PaOOThl 00YJaIOIMXCS O IUCIUTIINHE (MOTYIIO)




Y4eOHO-METOIMUECKue MaTepualibl JUIsl CAMOCTOATEIBbHON pPabOThl OOyJarONMXCs yKa3aHbI B

.. 7-11.

6. [lepeyeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AAHUI

[lepeueHb Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3/1aHUN MpUBENEH B TabnuLe 8.
Tabnma 8— [lepedeHp neyaTHBIX U AIEKTPOHHBIX YU€OHBIX M3TaHUN

M dp/
URL anpec

bubnuorpaduyeckas ccoplika

Komuectso

SK3EMIUEIPOB B
OnoOmorexe

(kpome
AEKTPOHHBIX

SK3EMILISIPOB)

http://lib.aanet.ru/ jirbis2/index.php?
option=com_irbis&view =irbis&Itemid=418
(TYATI)

MartepuanoBeneHue u
MaTepuansl AIEKTPOHHOU
TEXHUKHU : [ DIEKTPOHHBII

pecypc] : KOHCHEKT JeKIUM
/M. A. ITnotstHcKas [u np.] ;
C.-Ilerep6. roc. yH-T
a’POKOCM.
npuOOpOCTPOCHHUSL. - 2-¢

U371, I01. - DJIEKTPOH.

TekcToBbIe AaH. - CIIO. :
Wzn-so I'VAIL 2017. - 271
C.

httpz//lib.aanet.ru/ jirbis2/index.php?
option=com_irbis&view =irbis&Itemid=418
(TYATI)

MarepuanoBeaeHue u
Marepuayibl AJIEKTPOHHOM
TEXHUKU : [ DJIEKTPOHHBIN
pecypc] : yaeOHOE mocobue
/M. A. IlnotsHCKas [u ap.] ;
C.-IlerepO. roc. yH-T
A’POKOCM.
MPUOOPOCTPOCHUSL. -
DJEeKTPOH. TEKCTOBBIC JaH. -
CIIb6. : U3n-Bo I'VAIL 2018.
-301 c.

http://lib.aanet.ru/ jirbis2/index.php?
option=com_irbis&view =irbis&Itemid=418
(TYAII)

DJIEKTPOTEXHUYECKIE
MarepHualbl (MAarHUTHBIE
Marepuaisl) : [
DIIeKTpOHHBIN pecypc]
y4eOHO-METOTNUECKOE
nocobue/ M. A.
[Tnorsauckas [u ap.]; C.-
[leTepO. roc. yH-T a3pOKOCM.
npuOOpPOCTPOSHHUSL. -
DJIEKTPOH. TEKCTOBBIC JIaH. -
Cankr-IlerepOypr : [0. u.],

2020.-59 ¢
DJIEKTPOTEXHUYECKIE
http://lib.aanet.ru/ jirbis2/index.php? MaTepHabl
option=com_irbis&view =irbis&ltemid=418 (mosynpoBOAHUKH) [
(T'YAI) DIIeKTPOHHBIH pecypc] :

y‘le6HO'MCTOI[I/I‘IeCKOG




nocobue / M. A.
[Inorsauckas [u ap.]; C.-
[leTepO. roc. yH-T a3pOKOCM.
puOOPOCTPOCHHUS. -
DNEeKTPOH. TEKCTOBBIE JaH. -
Cankr-IlerepOypr : [0. u.],
2020. - 54 ¢

DIIEKTPOTEXHUYECKUE
MaTepuaibl (IPOBOJHUKH) :
[ DnekTpoHHBIH pecype] :

y4e0HO-METOqMYECKOEe

http://lib.aanet.ru/ jirbis2/index.php? nocobue/ M. A.
option=com_irbis&view =irbis&ltemid=418 [Tnotsuckas [u ap.]; C.-
(T'YAI) [Terep6. roc. yH-T a3POKOCM.
puOOPOCTPOCHHUS. -

DNEeKTPOH. TEKCTOBBIE JaH. -
Cankr-IlerepOypr : [0. u.],
2020. - 41 c.

Haswinos, C. B.
MarepuanoBeaeHue u
TEXHOJIOTHS
KOHCTPYKITUOHHBIX
MaTepuasos : ydeOHoe
nocodbue/ C. B. /laBbi0B, P.
A. bornanos. - Mocksa ;
Bonorna : Uadpa-
Nnxenepus, 2020. - 256 c. -
ISBN 978-5-9729-0416-7. -
TeKCT : JIeKTPOHHBIN

https://znanium.com/catalog/product/2095059

HpoGos, A. B.
DJIEKTPOTEXHUYECKIE
MaTepuaisl : yueOHoe

nocobue/ A. B. [lpo6os, H.
https://znanium.com/catalog/product/1854593 | 1O. EpioBa. - 2-e usn., crep.
- Munck : PUILIO, 2021. -
234 c. - ISBN 978-985-
7253-48-7. - Tekcr :
JJIEKTPOHHBIN

7. IlepeyeHb >JIEKTPOHHBIX 00pa30BATENbHBIX PECYPCOB
MH(pOpMAIIMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH «HTepHeT»
Ilepeuens JJIEKTPOHHBIX 00pazoBaTeIbHBIX pecypcoB UH(opMaInoOHHO-
TEJIEKOMMYHUKallMOHHON ceTn «/HTepHeT», HEOOXOAMMBIX JUISI OCBOEHUS JMCLMIUIMHBI
npuBezeH B Tabmmie 9.

Tabmuna 9 — IlepedeHb SJEKTPOHHBIX O0pa30BaTENIbHBIX PECYPCOB HMH(POPMALMOHHO-
TEJICKOMMYHUKAIMOHHOM ceTH «MHTepHEeT»
URL anapec Hanmenosanue
http/lib.aanet.ru/ Hoctyn B OBC «Jlaub» ocymectBiisiercs: 1o qoropopy Ne 26 u Ne27 ot
31.01.2022

Hoctyn B ObC «ZNANIUM» ocymectBisercs no gorosopy Ne 058 or
27.02.2022




Hoctyn B ObC «lFOPAUT» ocymectBisiercs no poropopy Ne 257 ot
29.05.2022

8. Ilepeuenb nHPOPMAIMOHHBIX TEXHOJIOTH i
8.1. IlepeyeHp MPOTPaMMHOTrO OOECHEUEHUs, HCIOIB3YeMOr0 MPH OCYIIECCTBICHUHU
00pa30BaTeabHOrO Mpolecca o JUCHHUTIINHE.
[lepeueHp MCHOIB3yeMOTO IMPOrPaMMHOTO obecrieueHus npeacrasieH B Tabiuie 10.

Ta6mmma 10— IepedeHb mporpaMMHOTO OOECTICUEHUS

Ne i/t HaumenoBanue

He npenycmoTrpeno

8.2. Ilepeuenp UH(QOPMAITTOHHO- CITPABOYHBIX CUCTEM,HCTIOIB3yEMBIX npu
OCYIIECTBJIICHHU 00pa30BaTEIBHOIO MPOIIECcca IO AUCITUTIIINHE

[lepeyeHp HCHONB3YeMBIX HHGOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJACTaBICH B
Tabmuie 11.

Tabnuua 11— Iepedyenb nHPOpMaIMOHHO-CIIPABOYHBIX CUCTEM

Ne /i HaumenoBanue

He npexycmotpeno

9. MarepuanbHO-TexHUUYECKast Oa3a
CocraB  MaTepUallbHO-TEXHUYECKOW  0a3bl, HEOOXOMMMON I  OCYIICCTBICHUS
00pa30BaTeILHOTO TIpollecca o TUCIUIUIMHE, TPEJICTaBlicH B Tabmuiel 2.

Tabnuua 12 — CoctaB MaTepuanbHO-TEXHUUYECKON 0a3bl

Ne HamMeHOBaHMe COCTaBHOM 4acTH Howmep aynurtopun
n/m MaTepuaIbHO-TEXHUYECKOW 0a3bl (mpu HEOOXOMMOCTH )

MynbTuMeauitHas JTeKIuOHHas ayTUTOPUS

CrneunanusupoBanHas 1aboparopus «MatepHranoBeieHue 1 14-03 I'acrenno
TEXHOJIOTUSI KOHCTPYKIHMOHHBIX MaTE€PHUaJIOB )

10. Ouenounsble cpeacTBa VIS MPOBEACHUS IPOMEKYTOUYHON aTTECTAllH
10.1. CoctaB OIIGHOYHBIX CPEICTBIUII MPOBEICHHUS MPOMEKYTOYHOH aTTecTalluu
oOyJaronmxcs Mo IMCUUIUIMHE MpUBeaeH B Tabmuie 13.
Tabnuna 13 — CoctaB OLIEHOYHBIX CPEJICTB ISl TPOBENICHUS IPOMEKYTOYHON aTTeCTAllUH

Bua npomexxyTouHoil aTTectanuu IlepedyeHb OIEHOYHBIX CPEICTB

DK3aMeH Crucok BOIIPOCOB K 3K3aMCHY;

10.2. B xauecTBe KpUTEpPHUEB OICHKH YPOBHS CQPOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMI O0yJaronMMKCS MPUMEHSCTCS S-OajibHas IIKajla OLEHKH CHOPMUPOBAHHOCTH
KOMITETEHIINH, KOTOpasi npuBeaeHa B Tabnuie 14. B TeueHne cemMecTpa MOKET HCIIOJIB30BATHCS
100-6amipHas  mKana ~ MOAYJIBHO-PEUTHHIOBOM  CHCTEMBbl  YHUBEpPCHTETa,  IpaBHIIa
UCIIOJIB30BAHNS KOTOPOM, YCTAaHOBJICHBI COOTBETCTBYIOIIMM JIOKAJIBHBIM HOPMAaTHBHBIM aKTOM
['VAIL

Tabnuna 14 —Kputepuu onieHKH ypoBHs CPOPMUPOBAHHOCTH KOMITETEHITUI

OI11eHKA KOMIIETEHIINU

5-GayuTbHAs IIKATIA XapakrepucTirka CpOPMUPOBAHHBIX KOMITETCHLIMH




Or1reHKa KOMIIETEHIIN

5-0ayubHas KA

XapakrepucTika c(OpMUPOBAHHBIX KOMITETEHLIMI

OTIIMYHO»
<GAYTCHO»

— o0yJaroumncs IIIyOOKO U BCECTOPOHHE YCBOWJ IPOTPaMMHBIN
MaTepua;

— YBEPEHHO, JIOTHYHO, ITOCJICIOBATEIIEHO U TPAMOTHO €T0 M3J1araer;

— ONMPASCh HAa 3HAHUS OCHOBHOW M JIOMOJHUTEIBHOU JIMTEPATYPHI,
TECHO MPHUBS3BIBACT YCBOCHHBIC HAYYHBIC MOJOKECHHS C TPAKTHYCCKON
JIeSITEIIbHOCTHIO HAITPaBJICHUS,

— yMeno 00OCHOBBIBAET M ApTYMEHTUPYET BBIJIBUTAEMbIC UM UJICH;

— JIeJIaeT BBIBOMBI H 00OOIIECHN;

— CBOOOIHO BIIJICET CHCTEMOU CIIeIMATH3UPOBAHHBIX TOHSITHIA.

<(XOPOLIO»
<GAYTCHO»

— 00y4aroOLMICs TBEPAO YCBOMJI MPOTPaMMHBIN MaTepHall, TPaMOTHO U
10 CYIIECTBY WU3JlaraeT €ro, ONHpasCh Ha 3HAHUA OCHOBHOM
JUTEPaTYpHhI;

— HE JIOITYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBS3BIBAET YCBOCHHBIC 3HAHHS C TPAKTHYECKOH JESITEeIHbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAaydHbIE MOJOKEHHUS;

— JIeJIacT BBIBOJIBI M1 OOOOIICHMS,

— BJIAJICET CHCTEMOU CIEIUAIU3UPOBAHHBIX TOHSITUH.

«YOOBJICTBOPUTCITEHO»
<(Ga4YTCHO»

— o0y4JaronMiicsi yCBOUJ TOJIBKO OCHOBHOM MPOTrpaMMHBIA MaTepual,
MO CYHIECTBY M3JIara€T €ro, ONUpasch Ha 3HAHUA TOJBKO OCHOBHOM
JIUTEPATYPHI;

— JIOMYCKAaeT HECYIIECTBEHHbIE OMMOKA U HETOYHOCTH;

— ACHBITBIBAET 3aTPYAHEHHUS B IPAKTUUYECKOM IPUMEHEHUU 3HAHUU
HalpaBJICHUS,

— cJ1abo apryMEHTUPYET HAyYHBIC MTOJOKEHUS,

— 3aTpyAHSAETCS B OPMYITHPOBAHUH BHIBOJOB M 000OIICHU I

— YaCTUYHO BJIAJICET CUCTEMOM CIEUAITM3UPOBAHHBIX TOHSATUM.

(HCYHOBJICTBOPUTCIIBHO»
(HC 3a4TCHO»

— 00yJaronmicss HE YCBOWJI 3HAUUTEIBHOHM 4YacTH INPOrPAMMHOIO
Mmarepuana;

— JIOTYCKAaeT  CYUIECTBEHHbIE  OMMOKM W HETOYHOCTH  IpHU
paccMOTpeHUH MPoOIeM B KOHKPETHOM HaIpaBJICHUU

— UCTIBITHIBACT TPYJAHOCTH B IPAKTUYECKOM NMPUMEHEHHH 3HAHUH;

— HE MOKET apryMEHTHUPOBATh HAYYHbIC MOJ0KECHHUS;

— He GOpMYNUPYET BHIBOAOB M 000OLICHUH.

10.3. TumoBbIe KOHTPOIBHBIC 3aJAHUS WJIM HHBIC MAaTCPHAIIBI.
Bompocsr (3a1aun) Ass Sk3aMeHa MpecTaBiIeHbl B Tabnuie 15.

Tabmuma 15 — Borpoch! (3amaun) it SK3aMeHa

Ne n/mm [lepeyens BompocoB (3a7a4) AJs IK3aMeHa Kon
WHJIMKaTOpa
1 Krnaccudukanum MaTepuaioB 3JIEKTPOHHBIX CPEJICTB. OIIK-5.1.1
2 Tepmuueckas 06paboTka cranu. OcoOeHHOCTH OIIK-5.11.2
TEepMUYECKOH 00pabOTKU LIBETHBIX OIIK-5.11.3

MCTAJIJIOB U CIIJIaBOB

3 DJIEKTpUYECKUE, MEXaHNYECKHE U TEXHOJIOTHYECKUE
CBOMCTBA MaTepHUaoB.

4 XapakTepucTHKa U CBOMCTBA IBETHBIX METAJVIOB U
CIJIaBOB.

) CocraB 1 MapKMpOBKa MaT€pHaIoB.

6 CnnaBbl ¢ 0COOBIMH YIIPYTUMH CBOMCTBAMH.

Ctpykrypa, QU3NKO-MEXaHUYECKUE
CBOICTBA CIIJIABOB, NX MAPKUPOBKA M 00JIACTh MPUMEHEHUS B
pruOOPOCTPOCHUH.




7 Metobl TOBBIIEHUSI KOPPO3UOHHON CTOMKOCTH U
3alUTHl OT KOPPO3UH.

8 JIMDIIEKTpHYeCKHe TOTEPH U DIIEKTPHUIECKast
MPOYHOCTH JUAIIEKTPUKOB.

9 MexaHudeckue, TepMHUUECKHe U (PU3UKO-XUMUUIECKIE
CBOWCTBA AUAJIEKTPUKOB

10 TexHonornyeckue mMpoIecchl M3rOTOBICHUS CTEKIIA.
11 [Tpunon n ux kiaccuguramus. TpeboBanus x
Marepuagam MpHUIoeB.

12 Knaccuduxkanus momxynpoBOAHUKOB, HX
3JIEKTPONIPOBOTHOCTE U (POTOIIPOBOAMMOCTb.

13 CocraB, CTpyKTypa U XapaKTepHUCTHKa

MarHUTHOOMSITKUX MaTepHaJOB.
14 SBnenune ceepxnpoBoauMocTh. CBEPXIPOBOIAIIE
METAaJUTbl U CIUIaBHI.

15 CaolicTBa aMOP(HBIX METAJUIOB U CIIABOB.
TexHomornyeckne METOAbI MOTYdSHHS

aMOpP(HOTO COCTOSIHUSI METAJUIOB M CILIaBOB.

16 Krnaccudukanus a3epHbIX U ONTHYECKUX
MaTepuanoB. XapakTepUCTUKA UX CBOMCTB.

17 OOmas xapakTeprucTUKa U KiIacCuQUKaIus
KOMITOHEHTOB 3JIEKTPOHHBIX CPEJICTB 110 KOHCTPYKTUBHBIM
MpPU3HAKAM.

18 Hasznauenue u 061acTb MpUMEHEHUSI MATHUTHBIX
MaTepHajoB B IPHOOPOCTPOCHUHU

19 TexHoNIOTHYECKHE OTIEpAIH MTOTyICHUS
MOHOKPHCTAJUTMYECKHUX TTOTYITPOBOTHUKOBBIX MATEPHAJIOB.
20 ®uU3NYECKHE METO/IbI OUYMCTKH MOy POBOJHUKOBBIX
MaTepHaoB.

21 XapakTepucTUKa U CBOMCTBA OCHOBHBIX OMHAPHBIX
MOJIyIIPOBOHUKOBBIX COCIMHEHU .

22 [Tonmumepsl, mosrydaeMbie TOJTUMEPHU3AINEH U
MOJIMKOHICH ALl eH.

23 XapaKkTepuCcTUKa CETHETORICKTPUKOB U
IIE303JICKTPUKOB.

24 CaolicTBa M 00J1aCTh TPUMEHECHU S KEPAMHUKHU

25 BnustHUE paguanuoHHOT0 O0IydeHHS Ha (PU3HUKO-
MEXaHUYECKUE CBOMCTBA

Bompocsr (3agaun) s 3auera / audip. 3auera mpencTaBiaeHbI B Tadmuie 16.

Tabmuna 16 — Bormpock! (3amaun) mis 3aueta / mudd. 3auera

Ne /it

[lepeuens Borpocos (3aaa4) st 3aueta / qudd. 3auera

Kon
WHIAKATOpA

Y4eOHbBIM IJIAaHOM HE TPETYCMOTPEHO

[lepeuenr TeM Uil KypcOBOIO IPOEKTUPOBAHUS/BBIMOIHEHUS KypCOBOH pPabOTHI
npeacTaBiaeHbl B Tabmuie 17.
Tabnuua 17 — Ilepeuenb TeM Ui KypcOBOTO MPOEKTHPOBAHUSI/BBINTOIHEHUS KypcOBOM pabOThI

Ne i/t

[TpumepHbIil nepeyeHb TeM Il KypcOBOTO MPOEKTHPOBAHUS/BBINIOIHEHUS

KypCOBOM pabOThI

Y4eOHBIM MJIAaHOM HE MPETYCMOTPEHO




Bompocel s mpoBeneHHS MPOMEKYTOYHOM aTTecTallid B BHUJIC TECTUPOBAHUS
npenacTaBiaeHsl B Tabmuie 18.

Tabmuna 18 — [MpumepHbIil IepedeHb BOMPOCOB ISl TECTOB

Kon

Ne n/m IIpuMepHBIi TIEpeYeHb BOIIPOCOB JUIS TECTOB
WHAMKATOpa

He npenycmorpeno

[lepeueHb TeM KOHTPOJBHBIX Pa0OT MO TUCHHUIJIMHE OOYJarOIMXCS 3a0YHON (DOPMBI
oOydeHusi, mpeacTaBieHbl B Tabnuie 19.

Ta6ymma 19 — IlepedeHb KOHTPOIBHBIX PadOT

No i/ IlepeyeHb KOHTPONIBHBIX PabOT

He npenycmoTpeno

10.4. Metoauyeckue  MaTepuaibl,  OMNPENCNAIONME  MPOIEAyphl  OIEHUBAHUSA
WHJIUKATOPOB, XapakTEpU3YIONMX JTambl (QOPMUPOBAHUSA KOMIIETEHIIMM, COJEp>KaTcsi B
JIOKaIbHBIX HOpPMATUBHBIX akTax [VYAIl, pernamMeHTHpYIOLMX TMOPSIOK U MPOLEAYPY
MPOBE/ICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallMi O0Y4arolmXCs
['VAIL

11. Meroanyeckue yKa3aHus sl OOYJarOIMXCsl 110 OCBOCHUIO NACITUTIINHBI

Llenpr0 MUCIUILTUHBL SBJISCTCS MOJYYCHHUE CTYICHTAMHU HEOOXOIUMBIX 3HAHHH, YMCHHM
U HABBIKOB B OO0JIACTH CO3MaHUs MOIICPKUBAIOIICH 0Opa30BATEIBHON CPEIbl MPENoaaBaHus
WHKEHEPHBIX JUCHUIUIMH. OOydJaronmmMcsi TPeIOCTaBIIICTCS BO3MOXKHOCTh Pa3BUTh U
MPOJEMOHCTPUPOBATh HABBIKM B  OONACTH, CBSI3aHHOM C TOJY4YEHHEM CTyIECHTaMHU
TEOPETUYECKUX 3HAHUUW U TMPAKTUYECKAX HABBIKOB [0 MAaTEPHAIIOBEICHUIO, MaTepuaiam,
MPUMEHSEMBIM B KOHCTPYKIIHSX YCTPOWCTB, METOJAM M CPEJICTBAM KOHTPOJIS W MCCIICIOBAHUS
WX XapaKTePUCTHK.

11.1. Meroauyeckre yKazaHHs JUIsi OOYJarONMXCS 10 OCBOCHHIO JIEKIITMOHHOTO
MaTepuaia.

OCHOBHOE Ha3HA4YEHHUE JIEKIMOHHOTO MaTepuajia — JOTMYECKH CTPOMHOE, CUCTEMHOE,
IIyOOKOe M SICHOE M3JI0)KeHHe ydyeOHoro marepuana. HasHaueHue COBpEMEHHOM JIEKLHMM B
paMKax TUCIUIIIIMHBI HE B TOM, YTOOBI MOJYYUTH BCIO MH(POPMAIMIO MO TEME, a B OCBOCHUU
(GyHIaMEHTaIbHBIX MpOOJEM IUCUMIUIMHBI, METOJAOB HAYYHOIO TIO3HAHUS, HOBEUIIMX
JOCTH)KEHUH HaydHOH MbIciu. B ydyeOHOM mporecce JeKUHs BBIITOIHSIET METO10J0THYECKYLO,
OpPraHU3aIMOHHYI0 U UH(OPMAIIMOHHYIO (GyHKIMH. JIeKIus pacKpbIBaeT MOHATHIHBINA anmnapaT
KOHKpETHOM 005acTu 3HaHUs, €€ MpoOJeMbl, JaeT LeJbHOE MpEeACTaBlIeHHE O IUCHUILINHE,
IIOKa3bIBACT B3aUMOCBS3b C APYTUMHU AUCLUIIIIMHAMHU.

[Tnanupyemble pe3ylbTaThl IPH OCBOCHUH 00YYAIOIMMHUCS JIGKITMOHHOTO MaTepuaa;

— TIOJYYE€HHUE COBPEMEHHBIX, LEJOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUN, YPOBEHb
KOTOPBIX ONPEIEIIAETCS LEIEBON YCTAHOBKOW K KaX/101 KOHKPETHON TEME;

— TIOJYYEHHUE OMbITa TBOPUECKON pabOThl COBMECTHO C MPEMOIaBATENEM;

— pa3BUTHE MNPOQPECCHOHATBHO-/ICNOBBIX  KAadecTB, JIOOBM K MpeaAMeTy H
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIUIEHHUSL.

— IOsIBJIEHHE HE0OXOJMMOI0 MHTEepeca, HE0OXOAUMOTO /ISl CAMOCTOSTEIbHOM paboThI;

— TIOJYYEHHE 3HAHMI O COBPEMEHHOM YPOBHE pa3BUTHS HAYKM M TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHUS Ha OM>KalLIMe TOAbI;

— HAy4YUThCS METOIUYECKH 00pabaThiBaThb MaTepuain (BBLACIATH IJIaBHBIE MBICIH U
MOJIOKEHUS, NPUXOJUTh K KOHKPETHBIM BBIBOAAM, IOBTOPSTH HUX B  Pa3IMYHbIX

dopMynHupoBKax);




— TIOJIyd€HHE TOYHOTO MTOHMMAHHMS BCEX HEOOXOIMMBIX TEPMUHOB U MOHSITHH.

JIEKUMOHHBI MaTepuall MOXKET CONPOBOXKIATHCA JEMOHCTPALMEN CIAWIOB U
WCIIOJIb30BAHUEM PA3daTOYHOTO MaTepuajia MpU MPOBEICHHH KOPOTKUX JTUCKYCCHU 00
OCOOEHHOCTSIX MPUMEHEHHUS OTACTbHBIX TEMATHK 110 JI CITUTIITNHE.

CTpyKTypa IIpEeaoCTaBICHHUS ISKIIMOHHOr0 MaTepHaa:

- TEeMaTUYECKUE JIEKIUH 110 pa3fesnam Kypca;

- IEMOHCTpAIIUS CJIali/I0B;
- KOHTPOJIbHBIE BOIIPOCHI K pa3zienam Kypca.

JlekIMoHHBIC MaTepHallbl UMCIOTCS B M3JAHHOM BHJIC, B BUJIE DJICKTPOHHBIX PECYPCOB
ounomuorexku ['YAIL

11.2. Metoguueckue YyKazaHUs JUIS OOYYarOIMXCS MO BBIMOJHEHHIO J1a00PaTOPHBIX
pabor

B xozme BeImonHeHHs 1a0OpaTOpPHBIX pPabOT oOOy4aronmics JOJDKEH YIIyOUTh |
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKHM, OBJIAJIETh COBPEMEHHON METOIMKONW M TEXHHUKOU
JKCIIEPUMEHTa B COOTBETCTBHUU C KBAJIU(PUKALMOHHOM XapaKTEepUCTUKONH OOydaroIerocs.
Beimonnenne pabopaTtopHbIX pabOT COCTOMT M3 AKCIEPUMEHTAIbHO-TTPAKTUYECKOH, pacyeTHO-
AQHAJMTUYECKON 4acTe U KOHTPOJIBHBIX MEPOIPUATHM.

Beinmonnenue nabopaTopHbIX paboT 0O0ydaroUMMCs SBISETCS HEOThEMJIEMOM 4YacThiO
U3y4YeHUS AUCHMUIUIMHBI, OIpENeNseMOld y4eOHBIM IUTAHOM, W OTHOCHTCS K CpEACTBaM,
00eCIeunBaOIMM PEIICHUE CISAYIOIMX OCHOBHBIX 3371a4 O0yJaroIerocs:

— npuOOpeTeHHEe HaBBIKOB MCCJIECJOBAHMS IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3y4aeMbIX B paMKax JJaHHOM JUCIUTLINHBL;

— 3aKpeIuvleHHe, Pa3BUTHE M JETalHu3allis TEOPETUYECKUX 3HAHWUM, MOJY4YEeHHBIX Ha
JEKIUSX;

— TIOoJIydeHHE HOBOM MHGOPMAITUH TTO M3Y4aeMOU TUCITUTIIINHE;

— TpHOOpeTeHHE  HAaBBIKOB  CAMOCTOSITENIHOM  paboTel ¢ J1a0OpaTOpHBIM
obopymoBaHueM U MpubOpamu.

3aganue U TpebOBaHU K OPOBEIACHUIO 1a00pATOPHBIX PadOT
JlabopartopHbie pabOTHI  BBIMOJHSIOTCA B JIAOOpPaTOPHH MaTepPHalOBEACHUS Ha

71a00paTOPHBIX YCTAHOBKAX C 3aII0JIHEHHEM IPOTOKOJIa U3MEPEHUH.

Crpykrypa u dopMa ordera 0 1a00paTtopHOil pabore
Otuer no naboparopHoil paboTe BKIIOYAET 00s3aTeNbHbIC MMYHKTHI, IPEJICTABICHHBIE B
MCTOANYCCKUX yKaBaHI/IﬂX.

TpeboBanusa kK 0OPMIIEHMIO OTUYETA O JIADOPATOPHOU padoTe
TpeboBanus k 0QOPMICHUIO OTUETA MPECTABICHBI B METOAMYECKUX YKa3aHUSIX

11.3. MeTtoauueckue yka3aHus ISl OOYJaIOUMXCS 1O MPOXOKACHUIO CaMOCTOSATEILHON
paboTsl

B Xozne BbIOMHEHUS CaMOCTOSITENBbHON pabOThl, OOYy4JarolMiics BBIIOJIHSAET paboTy Mo
3aaHUI0 U TIPH METOJMYECKOM PYKOBOJICTBE IperojaBarels, Ho 0€3 ero HermocpeaCTBEHHOTO
y4acTus.

Jis oOyuaronmxcsi 1mo 3ao4Hod (opme OoOydeHHs, caMmoCTOsITeldbHas padoTa MOXKET
BKJTIOYATh B c€0s1 KOHTPOJIEHYIO PadoTYy.

B mpouecce BBINOIHEHHS CaMOCTOSATENFHON pabOTHI, y oOydaromerocs (opmupyercs
1enecoobpasHoe IIaHUPOBaHUE PabOYero BpeMEHH, KOTOpPOe MO3BOJISET UM pa3BUBaTh YMEHUS



U HaBBIKM B YCBOCHHH M CHCTEMAaTHU3al[MU PUOOpETaeMbIX 3HAHUM, 00eCIeYrBaeT BBICOKUI
YPOBEHb YCIIEBAEMOCTH B TMEpHUOa OOYYCHHs, IOMOTacT MOJYYUTh HABBIKM ITOBBIIICHHS
npodecCHOHaTBHOTO YPOBHSI.

MeroauueckuMl ~ MaTepUajaMHd,  HANpaBJIAIOIMMH  CAMOCTOSATEIBHYIO  PaboTy
00yJarOIIMXCSASBIISIOTCS :

—  y4eOHO-METOANYECKHI MaTepHal Mo JUCIHUILIHHE,

— METOJMYCCKUE YKa3aHWs 1O BBIMOJHEHUIO KOHTPOJBHBIX paboT (1 00ydaronmxcs
10 3209HOM opMe 0OydIECHHUS).

11.4. Metoguueckue yka3aHHUs Ui OOY4JarOIMXCA IO MPOXOXKACHUIO TEKYIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texynmii KOHTPOJIb YCIEBAaEMOCTH IpEeIyCMAaTpUBaeT KOHTPOJIb KadecTBa 3HAHUUN
00y4aronmxcs, OCYIIECTBISIEMOIO B TEUEHHE CEMECTpa C LEIbI0 OLCHHMBAHUA XOAa OCBOCHUS
JCIIUTUIAHEI.

[lpy mpoBeneHWM TEKYIIETO KOHTPOJS YCHEBAEMOCTH HCIHOJB3YIOTCS KOHTPOJIBHBIC
TECTOBBIE BOIIPOCHI, MPEACTaBICHHBIE B METOJMYECKUX YKA3aHHSX IO MPOXOXKJICHHUIO TEKYIIETO
KOHTPOJISI yCIIEBAeMOCTH. Pe3ynbTaThl TEKYIIEro KOHTPOJSI OIEHUBAIOTCS M YIUTHIBAIOTCS MPHU
POBEJCHUH TPOMEKYTOUHOM aTTECTaINH.

11.5. Meroauueckue yka3aHus Ui OOYYaIOUMXCS MO MPOXOXKACHHUIO MPOMEXKYTOUHOM
aTTecTaIyy.

[lpomexxyrouHass ~ arrecTanust  OOYydJarOIMXCS  NPEAYCMATPHBACT  OIICHHBAHUE
IIPOMEKYTOYHBIX M OKOHYATEIBHBIX PE3yJIbTaTOB O0YdEHHUS MO JUCHUIIIIMHE BKIIOYAET B ceOs
Ox3aMeH. DK3aMeH MPOBOJUTCS B NEPUOJA 3K3aMEHAIIMOHHOM CECCMM M 3aBepluaeTcs
aTTeCTallMOHHOM OLIEHKOM «OTJIIMYHOM, «XOPOILIOY, «YIIOBJIETBOPUTEIBHOY,
«HEYIOBJIETBOPUTEIHHON.



JlucT BHeceHUs U3MEHEHUI B pabouyro MporpaMmy 1M CLUIIIMHBI
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