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AHHOTAUA

Jucuumiuza «MaTtepuanoBeieHue) BXOAUT B 00pa30BaTENIbHYIO IIPOrpaMMy BBICIIETO
oOpazoBaHusl — TporpaMMy OakajgaBpuaTa IO HANPABICHUIO TMOATOTOBKW/ CHEIHMAIbHOCTH
12.03.05 «JIa3epHas TEXHUKA U JIa3€pHbIE TEXHOJOTUN» HANpPaBIEHHOCTU «JIa3epHas TeXHUKA U
Ja3epHble TEXHONOrUWy». Jucuumuinnaa peanusyercsa kapenpon «Ne23».

JucuuiuiiHa HaneneHa Ha (GOpMUpPOBAHKE Y BBIITYCKHHUKA CIIEIYIOIINX KOMIIETCHIUI:

OIIK-1 «CmocoOeH TNpUMEHSTh €CTEeCTBEHHOHAy4YHBbIE W OOIIEWH)KCHEPHBIE 3HAHW,
METO/Ibl MATEMAaTUYECKOT0 aHaJIN3a U MOJIEIIMPOBAHUS B MH)KEHEPHOU JIESITEIbHOCTH, CBA3aHHON
C IPOEKTUPOBAHNEM, KOHCTPYUPOBAHUEM U TEXHOJIOTUSAMHU ITPOU3BO/ICTBA Ja3€PHON TEXHUKI»

IIK-1 «CrocobeH k pa3paboTKe TEXHOJIOTHYECKHX MPOIECCOB M3TOTOBJICHHS THUIIOBBIX
y3JI0B U JIeTaJleH J1a3epHOI TEXHUKH, JIA3EPHBIX ONTHUKO-3JIEKTPOHHBIX IPUOOPOB U CUCTEM»

CopepxaHue JUCHUIUIMHBI OXBaThIBAeT KPYI BOIPOCOB, CBS3aHHBIX C TOJTYYEHHEM
CTYJCHTAMH TEOPETUYECKUX 3HAHUW U MPAKTUYECKHMX HABBIKOB II0 MAaTepUaJOBEICHHUIO,
MarepuagaMm, NMPUMEHSEMbIM B KOHCTPYKLHUSAX YCTPONCTB, METOJaM U CPEICTBAM KOHTPOJIS U
HCCIIEIOBaHMS UX XapaKTEPUCTHUK.

[IpenogaBanue AMCUMIUIMHBI TpeAycMaTpuUBaeT cieayrone (OopMbl OpraHuU3aluu
y4eOHOTr0 MmpoIiecca: JeKIUU, 1abopaTopHbie padOThl, CAMOCTOsATEIbHAs padoTa CTyICHTA.

[IporpamMmoii AUCHUIIMHBI TPETyCMOTPEHbI CIEAYIONINE BHUABI KOHTPOJISA: TEKYIIHH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B opMe IK3aMeHa.

OO6mrast TpyJI0OEMKOCTh OCBOCHHS JUCIUIIIMHBI COCTaBIIsAeT 4 3a4eTHBIX enuHuIb, 144
qaca.

S3bIK 00yueHus o JUCHUILINHE KPYCCKHUID



1. IlepeueHb mIaHUPYEMBIX PE3YJILTATOB OOYUYEHUS 110 IUCLHUILIMHE
1.1. llenu npenoaaBaHusl IUCUUILINHBI
Lenpto mpenopaBaHus TUCHUIUIMHBL «MarepuanoBeneHue» sBIseTcs (OpMHUPOBAHUE
6a30B0i1 OCHOBBI KOHCTPYKTOPCKO-TEXHOJIOTUYECKOM MOJArOTOBKH CIIEIUATMCTOB, CIIOCOOHBIX K
IIPOEKTHO-KOHCTPYKTOPCKOM, TEXHOJIOTHYECKON M HAYYHO-HUCCIIEA0BATEIBCKON NEATEIIBHOCTU B
00JIaCTH JTa3€PHBIX TEXHUKH U JIA3€PHBIX TEXHOJIOTHIA.

1.2. JlucuuruiiHa BXOJIUT B COCTaB 00S3aTEIbHON 4acTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIero oopazosanus (manee — OIT BO).

1.3. TlepedeHb MIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMU pe3yibTaramu ocBoenus OIT BO.

B pesynbrare m3ydeHHs AUCHUILUIMHBI OOYYAIOUIUICS NODKEH 00JIafaTh CIEAyIOIUMU
KOMITIETEHIUSIMU WM UX 4yacTsAMU. KoMIeTeHIuM 1 MHAUKATOPbl UX JOCTH)KEHUS IPUBE/IECHBI B
tabmuue 1.

Tabnuma 1 — [lepeueHb KOMIETEHIMN U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpymnmna) Konx n HanmeHoBaHue Kon n HanMeHOBaHKE HHIMKATOpA
KOMIIETEHIUHU KOMITETCHIIMU JOCTHKEHHS] KOMIIETCHIIUH
OIIK-1 Cnocoben
IIPUMEHSATH
€CTECTBECHHOHAYYHbBIE

1 OOIIEH)KEHEPHBIE
3HAHUS, METO/IbI
MaTeMaTH4eCKOro
aHanusa u OIIK-1.VY.l ymers npUMeHSTh 3HaHUSA
ObmenpodeccuoHanbHbIe | MOJECIUPOBAHMUS B €CTECTBEHHBIX HAayK U OOIIEUHKEHEPHBIE
KOMIIETCHIINH MH)XCHEPHOU 3HAHUA B HHKCHEPHOU JEATCIBHOCTH U
JESTEIIbHOCTH, IIPAKTHKE

CBSA3aHHOU C
IIPOEKTUPOBAHUEM,
KOHCTPYMPOBaHUEM U
TEXHOJIOTUSIMHU
IIPOU3BOJICTBA
Ja3€PHON TEXHUKH

[1K-1 CnocobeH k

pa3paboTke

TEXHOJIOTUYECKHX

POLIECCOB [1K-1.3.1 3HaTh NPUHLMIIBI TOCTPOCHUS U
p COCTaB JIa3epPHBIX MPUOOPOB, CUCTEM;

U3TOTOBJICHUS

HpO(beCCI/IOHaJ'IBHBIe MaT€pHraibl U TEXHOJOI'MH, UCIIOJIb3YEMBIC
THUIIOBBIX Y3JIOB U ¥
KOMIICTCHII A o o JJI1 U3TOTOBJICHUA JIA3CPHOU TCXHHUKH
JACTAJICHU JIa3CPHOU o
MCTOABI pa6OTLI C HAYYHO-TCXHUYICCKOU

TCXHHKH, JIA3CPHBIX JUTEPATYPOH ¥ HHPOpMALIUCH
OIITHKO- patyp P

ANEKTPOHHBIX
npuOOpPOB U CUCTEM

2. Mecro mucuuiianHbl B cTpykType OI1
JlucuuruinHa MoKeT 6a3upoBaThCsl HA 3HAHUAX, paHee MPUOOPETEHHBIX 00yYaroIUMUCS
[IPU U3YYECHUU CIIEAYIOLUX TUCLMUILIAH:
— «BBeneHue B HaIIPaBIICHUEY,
— «Du3ukay,
—  «XuMH»




3HaHMs, IOJYyYEHHBIE IPU HM3YYEHUM MaTepuajla JaHHOW JMCLUMILIMHBI, MMEIOT Kak
CaMOCTOSITEJIbHOE 3HAUYE€HUE, TaK U MOIYT HCIOJb30BAaThCA IPU U3YYEHUU KOHCTPYKTOPCKO-
TEXHOJIOTUYECKUX TUCHUIUIMH MPO(PECCHOHATBHOTO UKJIA.

3. OOBeM U TPyIOEMKOCTh JTUCITUTIINHBI
Janaple 00 o0meM o0beMe MUCIUIUIMHBI, TPYJIOSMKOCTH OTACIBHBIX BHJIIOB y4eOHOU
paboTHI 1O AUCHHUIDIHHE (U pacipeaesieHue 3TOW TPYIOEMKOCTH 0 CEMeCTpaM) MPEACTABIICHBI B
tabyme 2.

Tabmuia 2 — O0beM U TPYJOEMKOCTh JTUCIUATIIHBI

TpyroemMKoCTh 110
Bun yue6HO# paboTh Bcero cemecTpaMm
No2
1 2 3
Oowan mpyooemMKoCcHib OuCYUnIUHDL, 4/ 144 4/ 144
3E/ (1ac)
H3 nux uacoe npakmuueckoilt n0020moeKu 17 17
Ayoumopnwle 3anamus, BCETo 4ac. 68 68
B TOM YHCIJIE:

nexiuu (JI), (qac) 34 34

npakTuueckue/ceMunapckue 3anarus  (I13),

(qac)

nabopatopubie paboTsl (JIP), (dac) 34 34

KypcoBoi npoekT (padora) (KII, KP), (uac)

JK3aMeH, (Jac) 54 54
CamocmosamenvHnas paboma, Bcero (4ac) 22 22
Buo npomexcymounoii ammecmayuu:. 3a4er,
mahd. 3ager, sx3ameH (3auer, Hudd. 3auq, OK3. DK3.
OK3.*%)

EZ3

IIpyumeuaHue: kaHmMAATCKHiA SK3aMeH

4. ConepxaHue JUCITUTITMHBI
4.1. PacmpezneneHue TPyIO0EMKOCTH JTUCIUTIINHBI 110 Pa3zesiaM U BHIaM 3aHITHH.
Pazaenbl, TeMbI TUCHUTIIIUHBI M KX TPYJIOEMKOCTh TPUBEICHBI B TAOIUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILIINHBL, UX TPYI0EMKOCTb

Paznensl, TeMbI JUCIUITIHHBL Jlexwnn | 113 (C3)) - JIP KII CPC
’ (qac) (qac) (dac) (dac) (dac)
Cemectp 2
Pazgen 1. Knaccudukarius 3J1eKTpOTEXHUYECKUX
MaTepHajIoB 2 2

Paznen 2.0cHOBBI MaTepUaIOBEICHUS.
Tewma 2.1 Kpucraminueckue CTpyKTypbl U UX
CBOMCTBA.

4 2
Tema 2.2 JledeKThl KPUCTAITUYECKUX CTPYKTYP U
UX BIIUSIHUE HA CBOMCTBA
Tewma 2.3 Ipouecce quddysuu.




Pasnen 3. .CBoiiCTBa METAJIOB U CILIABOB
Tema 3.1 ®a30BbIil COCTAB CIJIABOB

Tema 3.2 TunoBeie quarpaMmsl (azoBOro
COCTaBa CIUIaBOB

Tema 3.3 Tepmuueckas 00pabOTKa METAILIOB U
CILUIaBOB

Pasnen 4. CBOMCTBA HEMETAJUIMYECKHUX
MaTepuaioB

Tema 4.1 IlimacTMaccel B BX CBOMCTBaA
Tema 4.2 Ctekna ¥ X CBOWCTBa

Tewma 4.3 CocTaB U CBOICTBa KEpaMUKU

Paznen 5. DnekTpudeckre cBOWCTBAa MaTepraioB
Tewma 5.1 30HHAs CTPYKTypa TBEPJIOTO TesIa
Tema 5.2 DneKTponpoBOIHOCTh MAaTEPHAJIOB

Pa3nen 6 [IpoBogHMKOBBIE MaTepUaIbl

Tema 6.1 3aBUCUMOCTD yIE€TBHOTO
COIPOTHBIICHUS] METAJIJIOB U CIIJIABOB OT
TeMIepaTypbl H JePEeKTOB CTPYKTYPHI

Tema 6.2 Knaccudukanust npoBOAHUKOBBIX
MaTepHAJIOB 110 00JIaCTH UX IPUMEHEHHUS B
AIIEKTPOTEXHUKE

Tema 6.3 CBepXnpoBOAHUKU. XapaKTEPUCTUKU U
001acTh MPUMEHEHHUSI

Paznen 7. Jlusnexkrpuyeckne Mateprasl
Tema 7.1 [lonspuzanus TU3JIEKTPUKOB B
AIIEKTPUYECKOM I10JIe

Tema 7.2 N300411MOHHBIE MAaTEPUAIIBI U
KOHJICHCATOPHBIE TUAJIEKTPUKU

Tema 7.3 AKTUBHBIEC TUDJICKTPUKH.
Knaccudukanus u 061acTb mpUMEHEHHS

Paznen 8. [TonynpoBOJHUKOBBIE MAaTepUAIIbI
Tema 8.1 CoOCTBEHHBIC U IPUMECHBIC
MOJIYIIPOBOHUKH

Tema 8.2 KoHTakTHbIE ABJICHUS HA TPAHULIE
MOJIYyIIPOBOIHUKOB Pa3HOM MPOBOJUMOCTH

Tewma 8,3 Brnusnaue BHemHUX (aKTOPOB Ha
MIPOBOJMMOCTD TOTYTPOBOIHUKOB.

Tema 8.4 TexHonornueckre aceKThl MOTyUeHUs
MOJIyIPOBOIHUKOBBIX MaTE€PHAJIOB

Paznien 9 MaruutHble MaTepuaibl

Tema 9.1 I[Iponecc HaMarHUYUBAHUS U
MapaMeTpbl MAarHUTHBIX CBOMCTB MaTEpUaJIOB
Tema 9.2 MarauToMsrkue MaTepraibl U 00J1acTh
UX IPUMEHEHUS

Tema 9.3 MaruuTotBep/ible MaTEpUAIIbI U
001acTh UX MPUMEHEHUS




Pazgen 10 KonctpykuroHHbie MaTepraibl

Tema 10.1 Mexanndyeckue, TCXHOJIOTHUCCKUE U
IKCIUTYaTaI[MOHHBIE CBOMCTBA KOHCTPYKIIMOHHBIX
MaTepHaoB

Tema 10.2 Knaccudukanust KOHCTPYKIIMOHHBIX
MaTEPHAJIOB 110 COCTABY M CTPYKTYpE

Paznen 11 OcobeHHOCTH CBOMCTB
HAaHOPA3MEPHBIX U HAHOCTPYKTYPHBIX 2 2
MaTEepHAJIOB

Hroro B cemecTpe: 34 34 22

Hroro 34 0 34 0 22

[IpakTHueckass TOATOTOBKA 3aKJIIOYAETCs B  HEMOCPEJICTBEHHOM  BBINOJHEHUU
OoOyyaroUMMHUCSl  OINpEAETCHHbIX  TPYIOBBIX  (PyHKUMH,  CBSI3aHHBIX C  Oynayuiei
Ipo(ECCUOHATIBHOMN AEATEIbHOCTBIO.

4.2. CopaeprxaHue pa3/ielioB U TE€M JICKIIMOHHBIX 3aHATHH.
Coneprxanue pa3/iesIoB U TEM JICKIIMOHHBIX 3aHATUI TPUBEIACHO B Ta0OIuIE 4.

Tabmuma 4 — ConeprkaHue pa3esioB M TEM JIEKIIMOHHOTO ITUKJIA

Howmep pazgena | Hazpanue u cogep:kaHue pas3aesioB U TEM JIEKIIMOHHBIX 3aHATHI

Pazpgen 1. Kuaccnpukanum 3J1eKTPOTeXHHYECKHX MaTepPHAJIOB.

OcHOBHBIE MaTepHuabl 3JEKTPOMEXaHUYECKOro OOOpyJOBaHUS M  HX
cBoicTBa. TexHOJIOrMUecKmue Marepuraibl, IPUMCHACMBIC B TCXHOJIOTHYCCKUX
mporeccax IIPOU3BO/ICTBA UIEKTPOMEXaHUYECKUX n3Jenui.
KoHCTpyKIIMOHHBIE MaTepualibl: METaJUIbl U CIUIaBbl, IUIACTMACCHI, CTEKIIA,
KepaMHKa, Kieu. BcrnomorarenbHble MaTepuanbl A 0OeceueHHs
HE00XOUMBIX YCIOBUH NPH IPOBEACHUH TEXHOJIOTHYECKUX ONepaLHil.

Paznen 2. OcHOBBI MaTepHaJIOBeIeHUS.

CtpoeHne MeETaUIOB ¥ CIUIAaBOB, OCHOBHBIE (PU3MYECKHE CBOWCTBA
KPUCTAJIMYECKONM ~ CTPYKTypbl.  TUNBI ~ KPHUCTANIMYECKUX  PEIIETOK.
[Tonukpucrannuyeckrue 1 MOHOKpUCTAITUNYECKHE CTPYKTyphl. [lonumopduzm
U aHU30TPONHMS KPUCTAJUIMYECKUX CTPYKTYp. JedekTsl KpHucTauInyecKou
CTPYKTYpBI, UX BIHUSHHUE Ha cBoWicTBa MaTepualos. [Ipouecchsl nuddysun.

Paznen 3. CBolicTBAa MeTAJLJIOB U CILIABOB.

dopMupOBaHUE CTPYKTYphl METAUIOB M CIUIABOB IPH KPUCTAJUIU3AIUU.
[Tonumopdusie npeBpamenus. CTpoeHue cCriiaBoB. Juarpammbl COCTOSHUS
CHCTEM CIUIAaBOB C TOJHOW W OTPAaHUYCHHOW PAcCTBOPUMOCTSMH B TBEPIOM
COCTOSIHUH.

Haznauenue, cymHocTh Hu XapaKTepUCTUKA OIlepaluii TEePMUYCCKON
o0Opabotku. Tepmuueckas oOpaborka cramu. OCOOEHHOCTH TEPMHUYECKOM
00pa0OTKM IBETHBIX MeTalioB u cijiaBoB. (OOecrnedeHue 3aJaHHBIX
MEXaHUYECKUX U TEXHOJOTMUYECKUX CBOWCTB MPH TEPMHUUECKON 00paboTKe.
Hasnauenue, CymHOCTh U XapaKTEPUCTHKA OINEpalUid XUMHUKO-TEPMUYECKON
o0Opabotku. OOecrieueHue 3aJaHHBIX MEXaHWYECKMX M TEXHOJIOTHYECKHX
CBOICTB IPU XUMHUKO-TEPMUUYECKOM 00paboTKe

Paznen 4. CBoiicTBa HEMETALIHYECKHX MATEPHAJIOB.

Knaccugukanus nonmumepoB. TepMoIutacTHUHBIE MMOJIUMEPHI U UX CBONCTBA.
TepMopeakTuBHBIE NOAMMEpPHl W HUX  cBoMcTBAa. KoMmosunmoHHbIE
macTMaccesl. Harmonuurenu miactMace, COCTaB ¥ TONOJIOTHUS.

Knaccuukanusi  CTEKOJ 1O CTEKJI000pa3yloleMy  XHUMHUYECKOMY




coequHenuto. CocrtaB ¥ CBOMCTBA  OKCHIHBIX  CTeKON.  Meronsl
MOBEPXHOCTHOM U 00beMHON MoaU(HUKaNK cTeKoI. CUTAIIIBI M UX CBOMCTBA.
Kepamuka, xumuueckuii u (as3oBblii coctaB. Onepanuu KepaMHUYeCKOH
TexHosoruu. CBOMCTBA U 00JIaCTh MPUMEHEHHSI KEPAMUYECKUX H3ACITHIA

MexaHHueCKHe CBOWCTBA KOHCTPYKIIMOHHBIX MarepuanoB. Kinaccudukanus u
BH/IbI UCIIBITAHUN JUISl ONIPEJIEIICHUS MEXaHUYECKUX CBOMCTB.
XapakTepucTUKa  OCHOBHBIX  TEXHOJOTMYECKMX  METOAOB  00pabOTKU
JNEKTPOTEXHUYECKUX M KOHCTPYKLIHMOHHBIX MaTEpHANIOB. TEXHOJIOTHYECKHE
CBOMCTBA MAaTepUaJIOB.

Pazpnen 5.

DJIEKTPUYECKHE CBOIICTBAa MAaTEPHUAIOB

OCHOBHbIE TOHSATHS M DJIEMEHTbl 30HHOM TEOpUHU. 30HHBIE CTPYKTYpbI
METAJUIOB,  JMYJIEKTPUKOB WM MOJYNPOBOAHUKOB.  XapaKTEpHUCTHKA
JNEKTPUYECKUX CBOWCTB IIPOBOIHUKOB, ITOIYIIPOBOIHUKOB U JIUAJIEKTPUKOB.

VY nenbHas anekTpudeckas MpoBOAUMOCTh KOHIIEHTpanusl HOCUTENEN 3aps/ia B
MIPOBOJHMKAX W IOJYNPOBOAHMKAX. IloABMKHOCTE HOcCUTENEeW 3apsia,
3aBUCHMOCTB OT CTPYKTYpPBI U TEMIIEPATYPBHIL.

Paznen 6

IIpoBoaHUKOBBIE MaTepPHAJIbI

XapakTepucTuKa CBOMCTB IPOBOJHUKOB M HMX 3aBUCHMOCTh OT BHEIIHUX
ycnoBuil. [IpoBOAHMKOBBIE MaTEpPHAIIBI C BBICOKOM IMPOBOAMMOCTHIO. [Ipunon
u ux kinaccudukanus. TpeboBaHusa K MaTepuaiaM MpUIoeB. Marepuaisl Ui
Pa3JINYHOTO BHUJIa KOHTAKTOB.

Matepuansl ¢ OONbIIUM  yAEIbHBIM  CONPOTHBIICHHEM, PE3UCTHUBHBIC
MaTepHAaIIbL.

SBnenne cBepXnpoBOIUMOCTH. (CBEpXNPOBOIAIIME METALUIBI M CIUIABBL
CaepxmpoBosiias Kepamuka.

Paznen 7

JAudjiekTpryeckne MaTepuaJIbl.

[longpuzanus HAWANEKTPUKOB B 3JEKTpUyYeckoM Tmone. Jludnexrpuueckue
MOTepU U DJIEKTpUYECKass TMPOYHOCTb JAUAJIEKTPUKOB. MexaHHUecKue,
TepMHUYECKHEe U (PUBUKO-XMMHUYECKHUE CBOMCTBA TUIIEKTPUKOB.

["azoo00pa3ubie nuaneKTpuku. XKuakue TudIeKTPUKU. DIEKTPOU3OISIIIMOHHbIE
IJIACTMACCHI. [Tonumepsl, MOJTy4aeMble MoJIMMEepHU3aIue u
MOJIMKOHICHCAIUEH.

AKTUBHBIE  JTURJIEKTPUKUA.  XapaKTEpPUCTUKA  CETHETOJJIEKTPUKOB U
bE303JIEKTPUKOB.

CpoiicTBa U 005aCTh TPUMEHEHHUS PE3UHBL. TEXHOJIOTMYECKHUE IPOLIECCHI
U3rotoBieHus crekiia. CBoicTBa U 001acTh mpuMeHeHus kepamuku. Cirona u
CIIOJIIHbIE MaTepuaibl. Jlaku, SManu, KOMIAayHAbl U KIEH.

Pazgen 8

IlorynpoBOIHUKOBBIE MATEPHAJIBI.

Knaccudukanus MOJTyIPOBOIHUKOB. DIEKTPONPOBOAHOCTh
NOJNyMPOBOJHUKOB W €€ 3aBHUCUMOCTb OT  Pa3JIU4YHBIX  (DaKTOPOB.
DOTONPOBOAUMOCTD TOJYIPOBOJAHUKOB. TepMOITIEKTPUUYECKUE SIBICHUS B
HOJYIPOBOIHUKAX. ["anbBaHOMAarHUTHBIE H3(PPEKTHI B MOITYIPOBOAHUKAX.
XapakTepucTUKa MPOCTHIX MOJYNPOBOJHUKOB. TEXHOJIOTMUYECKUE ONEpalun
HOJY4YEeHUST MOHOKPUCTAJUIMYECKHX  IOJYIPOBOJHUKOBBIX  MaTepHAalOB.
@u3znyeckue  METOAbl  OYHUCTKH  IOJYNPOBOJHUKOBBIX  MaTE€pUAJIOB.
XapakTepucTHUKa W CBOMCTBa OCHOBHBIX OWHApHBIX MOJIYIPOBOJIHUKOBBIX
coequHeHuil. TBepable pacTBOpPBI HA OCHOBE IPOCTBIX IOJYNPOBOJHUKOB U
XMMHUYECKHX COETUHEHUI.

Pa3zgen 9

MarHuTHbI€ MaTepHuajabl




SBnenus deppomarnernzma u Qeppumarnerusma. OOpasoBaHue JOMEHHOMH
CTPYKTYpbl B (eppomaruernkax. [Iporecc HaMarHMYMBaHHUSA BO BHEIIHEM
MarHuTHOM IoJie. SIBiieHHMe rucrepesuca. llapamerpbl MarHUTHBIX CBOWCTB
MaTepuasioB. Kiaccudukanus MarHUTOMSTKMX  MaTepUalioB, 00JacTb
npuMeHeHus. Hu3KkouacTOTHbIE M BBICOKOYACTOTHBIE  MAarHUTOMSTKHE
marepuansl  —  (eppuThl. AMOpQHBIE MarHUTOMSTKAE  MaTepHAalIbI.
MaraurtoTBep/ible MaTepualibl — UICTOYHUKH MOCTOSIHHOI'O MarHUTHOI'O MOJIS.
TpeboBanue K mapamMerpaM M 3aBUCUMOCTb OT COCTaBa U CTPYKTYpBHI.
Tepmuueckasi 00pab0TKa MArHUTOMSTKHX H MarHUTOTBEPIBIX MAaTEPHUAIIOB.

Pasznen 10.

KoHCTpYyKIMOHHBIE MaTEepHAJIbI.

Haznauenue u ocHOBHbIE TpeOOBaHUsI, IPENBABISAEMbIE K KOHCTPYKIIMOHHBIM
MeTaJulaM U CIUIaBaM, UCIIOJIb3YEMBIM B 3JIEKTPOMEXAHUYECKUX U3CIIUSX.
CocTtaB, OCHOBHbIE MapKH W COCTOSHHE IIOCTaBKM YIJIEPOJUCTBIX U
JeTUpoBaHHbIX cTajeil. Ha3HaueHue u ycioBus BbIOOpa OCHOBHBIX MAapoK
CTaJey s U31EIUN dJIEKTPOMEXAHHUKH.

XapakTepucTUKka W CBOMCTBa ILBETHBIX MeTawioB M cmiaBoB. Cocras,
OCHOBHBIE MAPKH U COCTOSTHUE TIOCTABKH.

CroilkocTh MaTepHalioB K 3JIEKTPOXUMHUYECKOH M K XUMHUYECKOW KOPpPO3UH.
MeTtoabl MOBBINIEHUS KOPPO3UOHHOW CTOMKOCTH W 3alUTBI OT KOPPO3HH.
KaponpoyHocTh M METOABI €€ IMOBBIIIEHUS. XJIAJOCTOMKOCTh MAaTE€pHAJIOB.
Bnusinue paamannoHHOro o0iydeHHs Ha (U3MKO-MEXaHWYECKHE CBOMCTBA
MaTepHuasios.

XapakTepucTUKa U CBOWCTBA CIUIABOB C OCOOBIMHU TETUIOBHIMU CBOWCTBAMHU:
CIUIaBbl C MHHHMAJIBHO BO3MOXKHBIMU TeMIEpaTypHbIMH KO3 duIuEeHTaMI
JMHEHMHOT0 PAaCHIMpPEHUs U 3aJlaHHBIMH TEeMIEpaTypHbIMU Ko3(dduunentamu
JIMHEWHOTO paclIupeHus.

CmaBel ¢ 0coObIMH ynpyrumMu cBoricTBamH. CTpyKTypa, (U3HKO-MEXaHH-
YECKUE CBOWCTBA CILIABOB.

KoHcTpykuinonHbie IIJJACTUKH 51 KOMITO3UIIMOHHBIE MaTepuasbl,
HCIIOJIb3YEMBIE B JIEKTPOMEXAHUKE.

OcHoBHble TpeOOBaHUs, MPEABABIAEMbIE K IJIaCTUYECKUM MaccaMm. Bupsl,
XapaKTEPUCTUKNA U MAapKU KOHCTPYKLUMOHHBIX IUIACTHUKOB , UCIIOJIb3YEMBIX B
U3JIENUAX TPUOOPOCTPOCHHUS.

Hasnauenme, xapakTtepucTka ¥ 00JacTh HPUMEHEHUS KOMIIO3HIIMOHHBIX
MaTepHaoB.

Pazgen 11.

Oco0eHHOCTH  CBOMCTB  HAHOPA3MEPHBIX W  HAHOCTPYKTYPHBIX
MaTepuajioB.

MeTtoapl TONyYeHUsT HAHOCTPYKTYPHBIX METaUNIMYECKHX CIUIaBOB. BiusHue
pasMepa KpPHUCTAJUIMUECKOTO 3€pHa Ha (HU3UYECKHE, MEXaHWYeCKHe U
TEXHOJIOTMYECKHE CBOMCTBa CIUIaBOB. HaHOCTPYKTypHBIE KOMIIO3UIIMOHHBIE
MaTepuabl.

4.3. Tlpaktuueckue (CEMHUHAPCKHE) 3aHATHS
Tembl mpakTHUECKUX 3aHATUI U UX TPYIOEMKOCTh MIPUBEACHBI B TA0IHIIE 5.

Tabnuua 5 — [IpakTuyeckue 3aHATHS U UX TPYA0EMKOCTb

N3 aux No
No | Tewmsbl mpaktuueckux | Dopmbl mpakTUdecKuX | TpyAoeMKOCTb, |MpPaKTUYECKOM |pa3ena
/1 3aHATHH 3aHATHH (dac) MMOATOTOBKH, | JUCIIHAI

(gac) JIMHBI

Y4eOHBIM MJIaHOM HE MPEeTyCMOTPEHO




Bcero

4.4. JlabopaTtopHbIe 3aHATHS

Tembl 1aOOpaTOPHBIX 3aHATHI U UX TPYJIOEMKOCTb IPUBECHBI B TabHIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYIOEMKOCTb

N3 Hux Ne
Ne Hanmenopanue 1aGOpATOPHBIX paGoT TpynoeMKOCTb, | IPAKTUYECKOM | pa3aena
/o (gac) MMOJATOTOBKH, | JIMCITHII
(dac) JIMHBI
Cemectp 2

1 | UccnemoBanue CBOWCTB MPOBOISIINX 2 1 6
CIIJIABOB

2 | UccnenoBanue CBOMCTB M30MISIIMOHHBIX 2 1 7
MaTepHaJIoB

3 | UccnenoBanue mpsiMoro U 00OpaTHOTO 2 1 7
nbe303ddexra

4 | UccnenoBaHue CBOMCTB MOITYIPOBOTHUKOBBIX 4 1 8
MaTepHaJIOB

5 | HccnenoBanye CBOMCTB MAarHUTOMSITKIAX 2 1 9
MaTepHaJIOB

6 | McciemoBanue CBOMCTB MarHUTOTBEP/IBIX 2 1 9
MaTepHajoB

7 | UccnenoBanue TBEPOCTH 3 1 10
KOHCTPYKIIMOHHBIX MaTepUaJIOB.

Bcero 17 7

4.5. KypcoBoe nMpoeKTHpOBaHUE/ BHITOJTHEHUE KyPCOBOW PaObOThI

VY4eOHBIM MJIaHOM HE IIPETYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaronuxcst
Bupl caMocTosTeNbHOM PabOThI U €€ TPYAOEMKOCTh TIPUBEICHBI B Ta0IHIIe 7.

Tabnuma 7 — Bunsl camocToaTenbHON paboThI U €€ TPYA0EMKOCTh

N Bcero, | Cemectp 2,
Bun camocrositenbHON paboTh
qac qac
1 2 3

W3ydenue TeopeTHUECKOro MaTepuana 7 7
mucruruael (TO)
Kypcosoe npoekrupoanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Beinonnenue pegepara (P)
[ToaroToBka K TeKylemMy KOHTPOJIIO 7 7
ycneBaemoctu (TKY)
Jomamnaee 3aganue (J13)
KontposabHble padoTsl 3a04HnKOB (KP3)




IToaroroBka Kk IpOMEXyTOYHON
arrecrauuu (ITA)

8 8

Bcero:

22 22

5. IlepeueHnb yueOHO-METOAMYECKOTO 0OCCIICUCHUS
JUTSI CAMOCTOSITENTEHOM PabOThl 00YUAIOLIUXCS IO TUCUUIUIAHE (MOIYIIIO)
Y4eOHO-MeTOIMYeCKNEe MaTepHabl JUIsl CAMOCTOSTETILHONH padOThl OO0YYaromuXcsl yKa3aHbl B

. /-11.

6. IlepeueHb MEYATHBIX U AIMEKTPOHHBIX YUCOHBIX W3AAHUI
[lepedyeHp nevaTHBIX U IEKTPOHHBIX YUeOHBIX M3IaHHI MPHUBEICH B TA0IUIE 8.
Tabnuna 8— IlepeueHp MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUHN

Mudp/
URL aapec

bubnuorpadurueckas ccbuika

Komuectro
SK3EMILTSIPOB
B OHOIIOTEKE
(xpome
AJIEKTPOHHBIX
SK3EMILISIPOB)

http://lib.aanet.ru/ jirbis2/index.php?
option=com_irbis&view =irbis&Itemid=418
(T'YAII)

MarepuanoBeeHue u
Marepuaibl IEKTPOHHON
TEeXHHUKH : [ DIEKTpOHHBIN
pecypc] : KOHCTEKT Jiekiuii / M.
A. ITnotstackas [u ap.] ; C.-
[TeTep6. roc. yH-T a3pOKOCM.
pUOOPOCTPOCHUS. - 2-€ U3,

JIOTL. - DIJIEKTPOH. TEKCTOBBIE JIaH.

- CII6. : U3n-Bo I'VAIL 2017. -
271 c.

http://lib.aanet.ru/ jirbis2/index.php?
option=com_irbis&view =irbis&Itemid=418
(T'YATII)

MarepuanoBeneHue u
MaTepHayibl AJIEKTPOHHOU
TEXHUKH : [ DIEKTPOHHBIN
pecypce] : yde6HOE mocobue / M.
A. IInotsackas [u ap.] ; C.-
[TeTep6. roc. yH-T a9pOKOCM.
npuOOpPOCTPOCHHUSI. - DIEKTPOH.
TekctoBhle gad. - CII0. : U3a-Bo
['VAIL 2018. - 301 c.

http://lib.aanet.ru/ jirbis2/index.php?
option=com_irbis&view =irbis&Itemid=418
(T'YAII)

DNEKTPOTEXHUYECKUE
MaTepuasbl (MarHUTHBIE
MaTepuaibl) : [ DIeKTPOHHBIH
pecypc] : yueOHO-MEeToIu4ecKoe
nocobue / M. A. ITnotsHckas [u
ap.] ; C.-Ilerep6. roc. yH-T
a’pOKOCM. TPHOOPOCTPOCHHUS. -
ONEKTPOH. TEKCTOBBIE JIaH. -
Cankr-IlerepOypr : [0. u.], 2020.
-59¢

http://lib.aanet.ru/ jirbis2/index.php?
option=com_irbis&view =irbis&Iltemid=418
(T'YATI)

DNEeKTPOTEeXHUYECKUE
MaTepHabl (TOTyIPOBOTHUKH) !
[ DneKTpoHHBIN pecypc] :
yuebHO-MeToJuuecKoe mocooue /




M. A. [Tnotsuckas [u ap.] ; C.-
[Terepb. roc. yH-T a3pOKOCM.
npuOOPOCTPOCHUS. - DIEKTPOH.
TEKCTOBBIE JIaH. - CaHKT-
[etepOypr : [6. u.], 2020. - 54 ¢

DIEKTPOTEXHUYECKUE
MaTepuaibl (IPOBOJHUKH) : [
DNEeKTpOHHBIN pecypc] :

http://lib.aanet.ru/ jirbis2/index.php? y4eOHO-MeTOoJuYecKoe mocoodue /
option=com_irbis&view =irbis&Itemid=418 | M. A. [Tnorsackas [u ap.] ; C.-
(TYAI) [TerepO. TOC. YH-T a9pOKOCM.

npuOOpPOCTPOECHHUSI. - DIEKTPOH.
TeKCcTOoBEIE maH. - CaHKT-
[TerepOypr : [0. u.], 2020. - 41 c.

Haseios, C. B.
MarepuanoBeaeHue u
TEXHOJIOTUSI KOHCTPYKITHOHHBIX
MaTepuasoB : yuebHoe rmocodue /
C. B. JlaBe1ji0B, P. A. boraanos.
- Mocksa ; Bonorga : Uudpa-
Nuxenepus, 2020. - 256 c. -
ISBN 978-5-9729-0416-7. -
TekcT : 2NeKTPOHHBIN

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

Hpobos, A. B.
DIIEKTPOTEXHUYECKHE
Marepuabl : yaeOHoe mocooue /
A. B. [Ipo6og, H. 1O. Epmiosa. -
2-e u3n., crep. - Munck : PUIIO,
2021. - 234 c. - ISBN 978-985-
7253-48-7. - Tekcr :
3JIEKTPOHHBIN

https://znanium.com/catalog/product/1854593

7. TlepeyeHb 3JEKTPOHHBIX 00pPa30BaTEIILHBIX PECYPCOB
UH(GOPMAITMOHHO-TSIICKOMMYHHKAITMOHHOM ceTh «MIHTepHEeT»
[Tepeuenn AIEKTPOHHBIX o0pa3oBaTeIbHBIX pecypcoB UH(GOPMAITMOHHO-
TEJICKOMMYHUKAIIMOHHOW ceTh «MHTepHEeT», HEOOXOAMMBIX I OCBOCHHS JUCIUILIAHBI
npuBeieH B Tadnwiie 9.

Tabmuna 9 — IlepedeHb 3JIEKTPOHHBIX O00pa30BaTENIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJICKOMMYHUKAIMOHHOMU ceTh «HTepHEeT»
URL aapec HanmenoBanue
Hoctyn B ObC «Jlanp» ocymectBisiercs o gorosopy Ne 27, Ne28 ot
http:/lib.aanet.ru/ 27.01.2021
JHoctyn B OBC «ZNANIUM» ocymectsisiercs no gorosopy Ne 071 ot
24.02.2021
Jloctyn B OBC «FOPAWTY ocymectBnsercs mo gorosopy Ne 070 ot
24.02.2021

8. IlepedeHb MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. IlepeueHp mpOrpaMMHOTO OOECHEUEHUs, MCIOIb3yEMOI0 IPH OCYIIECTBICHUU
00pazoBaTeNbHOr0 Ipoliecca 1Mo AUCLHUIIINHE.
[lepedyenp uCMoONIb3yeMOro MporpaMMHOTo obecrieueHus npejacrasieH B Tadnuue 10.



http://lib.aanet.ru/

Tabnuma 10— [Mepeuens nporpaMMHOT0 0OeCTICUCHIS

Ne o/ HaumenoBanue

He npenycmorpeno

8.2. [lepeuenn UH(POPMAIIMOHHO-CITPABOYHBIX CHCTEM,UCII0JIb3YEMBIX pu
OCYIIECTBJIEHHH 00pa30BaTEILHOIO MpoIecca 10 AUCIUIIIHHE

[lepeyenp wucCMONB3yeMBbIX WHGOPMAIMOHHO-CIIPABOYHBIX CHCTEM IPEJICTAaBICH B
tabmure 11.

Tabmuna 11— [lepeyenp HHPOPMAITMOHHO-CIPABOYHBIX CHCTEM

Ne o/t HaumenoBanue

He npenycmotpeno

9. MarepuanpHO-TeXHUYECKas Oa3a
CoctaB  MarepuagbHO-TEXHUYECKOW  0a3bl, HEOOXOAUMOW [UIsl  OCYIIECTBJICHHS
00pa30oBaTeNLHOTO MpoIiecca Mo TUCIUIUINHE, TTPECTaBIICH B Tabimiel 2.

Tabnuma 12 — CocraB MaTepuaibHO-TEXHUUECKON 0a3bl

Ne HanmenoBanue cocTaBHOM YacTu Howmep aynuropun
n/m MaTepHaaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOAMMOCTH )

1 | MynpTuMeauiiHas JeKIMOHHAS ayAUTOpUs

Crnenunanu3upoBaHHas jaboparopust «MaTepuanoBeaeHme u 14-03 TI'acremno
TEXHOJIOTUS] KOHCTPYKIIMOHHBIX MaTEpHUaJIOB)

10. Omnenounble cpeACTBa IS MPOBEACHHS TPOMEKYTOUYHOM aTTeCTaIlu
10.1. CocTtaB OIICHOYHBIX CPEACTBIUIS TMPOBEJACHUS TMPOMEKYTOYHOM aTTECTAIUH
00y4JaroIuxcsi o TUCHUTUIMHE TPUBEeH B Tadmmie 13.
Tabmuma 13 — CocTaB OIIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUS MPOMEXYTOYHOM aTTeCTallUN

Bun npomexyTodHOI arTecTanuu IlepeueHb OLIEHOYHBIX CPEJICTB

DK3aMeH Crmcok BOIIPOCOB K 9K3daMCHY.

10.2. B kayecTBe KpUTEPUEB OIEHKH YPOBHS CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIICTEHIIMI OOYYaromUMUCS TPUMEHSETCS S-0ajulbHasi IIKaJia OICHKH C(HOPMHUPOBAHHOCTH
KOMIICTEHIIU, KOTOopas mnpuBeneHa B Tabiuie 14. B TedeHne cemectpa MOXKET UCIIOIb30BaAThCS
100-6annbHast ~ mKama  MOJYJIBHO-PEHTHHTOBOM  CHUCTEMBl ~ YHUBEpPCHUTETa,  IpaBHIia
UCIIOJIb30BAHUSI KOTOPOW, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kputepuu olieHKH YPOBHS CPOPMHUPOBAHHOCTH KOMIIETCHITUIH

OI_[eHKa KOMIICTCHIIMI

XapakreprcTika chOpMUPOBAHHBIX KOMITIETEHIINI
5-0aiubHas 1mKama P P (opp

— o0yyJaromuiics TJIIyOOKO W BCECTOPOHHE YCBOMJI IPOTPaMMHbBIN
MaTepuan;

— YBEpPEHHO, JIOTHYHO, [TOCIIEJIOBATEIFHO U TPAMOTHO €T0 U3JIaraer;

— ONMHUpasiCh Ha 3HAHWSI OCHOBHOM M JOMOJHUTEIHHOW IUTEPaTypHl,
TECHO TPUBSI3bIBAET YCBOCHHBIC HAYYHBIE MOJOXKEHHSI C MMPAKTUIECKOM
NeSITeNbHOCTBIO HAMPABJICHHUS;

— yMeNo 000CHOBBIBAET U apTYMEHTUPYET BBIJIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOJBLI M 00OOIIEHHS;

— cBOOOJTHO BJIQJICET CHCTEMOM CIEIIMATU3HUPOBAHHBIX MOHSATHH.

«OTIIMYIHO»
GauTCHO»




Or1eHKa KOMITETEHITII

5-0ayuipHad nIKana

XapakreprcTrka c¢(hOpMHUPOBAHHBIX KOMITETCHITUIA

«XOpOoLIO»
(GavTCHO»

— o0yyJarouiicss TBEpI0 YCBOWI MPOTPAaMMHBIA MaTepHas, TPaMOTHO U
[0 CYyIIECTBY W3JIaraeT ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JUTEPaTypHI,

— HE JIOMYCKAeT CYIMIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOW JEATEIHHOCTHIO
HaTpaBIICHUS;

— apryMEHTUPYET HAay4YHBIC MTOJIOKCHUS;

— JIeJIaeT BBIBOBI U 000OIIECHHS;

— BJIAJICCT CUCTEMOM CIICIIMAIM3UPOBAHHBIX TTOHITHIA.

«Y/IOBIIETBOPUTEITEHO
«3AYTEHO»

— oOyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IPOrpaMMHBIN MaTtepual,
[0 CYUIECTBY H3JIaraeT €ro, ONMpasChb HAa 3HAHUSA TOJBKO OCHOBHOMU
JIUTEPATYPHI;

— JIOMyCKaeT HECYIIECTBEHHBIE OMOKA U HETOYHOCTH;

— ACTIBITHIBAET 3aTPYJHEHHUS B MPAKTUYECKOM NPUMEHECHHH 3HAHUI
HANpaBJICHUS;

— ¢J1a00 apryMEeHTHPYET HayUHbIE MTOJI0KEHMUS,;

— 3aTpyAHsieTcs B GOPMYJIUPOBAHUYU BBIBOJIOB U 000OIICHHUIA;

— YAaCTUYHO BJIAJICET CUCTEMOM CIEIMATN3UPOBAHHBIX MOHITHH.

«HEYIOBJIETBOPUTEITHHO
«HE 3a4YTEHO»

— o0ydJaronuiics HEe YCBOWJ 3HAYUTEIBHOM 4YacTH MPOrpaMMHOIO
MaTtepuaa;

— JIONyCKaeT  CYIICCTBCHHBIE  OIMMOKA W  HETOYHOCTH  IPH
paccMOTpeHHH MPo0JIeM B KOHKPETHOM HAaIPaBIICHUY;

— UCTIBITBIBACT TPYAHOCTH B IPAKTHYECKOM IMPUMEHCHHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYIHBIE TIOJI0KEHHUS;

— He (GOpMYJIHPYET BEIBOJIOB M 0000IIICHUT.

10.3. TumoBbie KOHTPOJIbHBIE 3aJJaHUS UM UHBIC MaTEPHAIBI.
Bompocs! (3amaun) asis sKk3amMeHa mpeicTaBlIeHbl B Tadnuie 15.

Tabnuma 15 — Boripocs! (3amaun) 1s SK3aMeHa

Kon
Ne i/mm [Tepedyens BompocoB (3a1a4) ajst SK3aMeHa
MHAMKATOpa
Bonpocst

1 3aBUCHMOCTBH CBOMCTB MaTepuajioB OT CTPYKTyphl. Kpucrammmueckue | [1K-1.3.1
1 aMmop(dHbIe MaTepHaIbl.

2 Knaccudukanus nedpextoB cTpoeHus Kpuctaiumndeckux matepuanos | [1K-1.3.1
U UX BIIMSHUE HAa CBOMCTBA MAaTEpPUAJIOB.

3 3aBUCHUMOCTb CBOMCTB MAaTe€pUasoB OT TUMa cBA3U Mexay yactuuamu | OIIK-1.V.1
B KpHUCTaJIE.

4 Brnusinue ¢a3oBoro cocraBa CrjiaBoB Ha MX CBOMCTBA OIIK-1.V.1

5 DHepreTuyecKue yCIOBHS U ATAlbl KPUCTAJUIU3AIMH CIIJIABOB IK-1.3.1

6 Jlnarpamma COCTOSTHHSI IByXKOMIIOHEHTHBIX CIIJIaBOB, 00pa3yromux ITIK-1.3.1
MEXaHWYECKHE CMECH M3 YHCTBhIX KOMIIOHEHTOB.

7 JlnarpaMma COCTOSIHUS IBYXKOMITOHEHTHBIX C HEOTPAaHUYEHHOU ITIK-1.3.1
PacTBOPUMOCTBE) KOMIIOHEHTOB.

8 Jluarpamma coCTOSIHUS IBYXKOMITOHEHTHBIX CIIJIaBOB, KOMIIOHEHTBI IK-1.3.1
KOTOPBIX OTPAHUYEHO PACTBOPUMBI B TBEPJIOM COCTOSIHUU U
00pa3yrT IBTEKTHKY




9 XapakTepUuCTUKA CTPYKTYPbI U CBOMCTB ITOJIMMEPOB I1K-1.3.1

10 XapakTepUCTUKA CTPYKTYPBI U CBOMCTB CTEKJIA U KEPAMUKHU I1K-1.3.1

11 OcHOBHbIE CBOMCTBA MPOBOJHUKOBBIX MATEPHAJIOB I1K-1.3.1

12 3aBUCUMOCTD yJIEIbHOI'O COIPOTUBIIEHUSI METAJIJIOB U CIUIABOB OT OIIK-1.V¥.1
TeMIeparypsl U (a30BOro cocTaBa

13 Krnaccudukaius npoBOAHHKOBBIX MATEPHAIIOB OIIK-1.V.1

14 VYcnoBus CBEPXIPOBOIALIETO COCTOSHUS U XapaKTEPUCTUKA I1K-1.3.1
CBEPXITPOBOJHHUKOB.

15 [IpoBOAMMOCTH MOTYNPOBOAHUKOB. 3aBUCUMOCTH YICIbHOM IK-1.3.1
IIPOBOJMMOCTH OT TEMIEPATYPHI.

16 SIBienue GpoTONPOBOIUMOCTH B MOJTYNIPOBOIHUKAX. I1K-1.3.1

17 KoHTakTHBIE SBJIEHUS HA TPaHMIIE TPUMECHBIX MOTYNPOBOIHUKOB, p- | [1K-1.3.1
1 IEPEXO/I.

18 Knaccudukaiiys moaynpoBOJHUKOBBIX MaTEPHUAJIOB. I1K-1.3.1

19 Buael nossipu3aniuy AUIEKTPUKOB, UIICKTPUUYECKAS IK-1.3.1
MIPOHUIIAEMOCTb.

20 JlmsnexkTpruueckre NoTepu M BUIbI IPo00s IUIEKTPUKOB. I1K-1.3.1

21 XapakTepUCTUKA M CBOMCTBA U30JISIIUOHHBIX MAaTEPHAIIOB. I1K-1.3.1

22 XapakTepucTUKa U CBOMCTBA CErHETOAIEKTPUKOB. I1K-1.3.1

23 [1p€302JIEKTPUKHU, UX CBOMCTBA U IPUMEHEHHE. OIIK-1.V¥.1

24 MarsuTHbIE CBOMCTBA MaTEPUAIIOB. XapaKTEPUCTUKA MATEPUATIOB C IK-1.3.1
YHOPSATOYEHHON MArHUTHOM CTPYKTYPOM.

25 Knaccudukanus u cBOMCTBa MArHUTOMSITKUX MAaT€pUaJIOB. I1K-1.3.1

26 Knaccudukanus u cBoiicTBa MarHUTOTBEPIBIX MaTepUaJIOB I1K-1.3.1

27 Knaccudukanus u cBOMCTBa KOHCTPYKITMOHHBIX MaTEPHUAJIOB. I1K-1.3.1

28 O1nieHKa KOHCTPYKIIMOHHOM MPOYHOCTU MaTepuaia npu ctatuyeckux | [TK-1.3.1
Harpy3Kax.

28 MeTo/ bl TOBBIIIEHUS] KOHCTPYKIIMOHHOM TpouHocTr Matepuana npu | [TK-1.3.1
CTaTMYECKUX Harpy3Kax

29 CBolicTBa KOMIIO3UITMOHHBIX KOHCTPYKIITMOHHBIX MaTEPUAIOB ITK-1.3.1

30 OCc0OEHHOCTH CTPYKTYPHI M CBOMCTB HAHOPA3MEPHBIX MATEPHAIIOB. ITK-1.3.1

3agaun

1 O1eHUTh CBOMCTBA CIUIABOB B COOTBETCTBHH ¢ quarpammoit pazosoro | OIIK-1.V.1
COCTOSIHUSI: TBEP/Ible PACTBOPHI U IBTEKTUUYECKHE MEXaHHUUECKHE
CMECH.

2 BriOpath npumoii 11 maiiky 3a1aHHBIX MaTepualioB 1o mapamerpam: | OIIK-1.V.1
TEMIIEpaTypa IJIaBJICHUs, COCTAB MaseMbIX CIIABOB.

3 OULEHUTH CIEKTPAIBHYIO YyBCTBUTEIBHOCTD 33JIaHHBIX OIIK-1.V.1
MOJIyIIPOBOAHUKOBBIX MaTepHasioB AJsi (POTOAMOIOB IO IIUPHHE
3anpenieHHoN 30HbI.

4 CpaBHUTH AUAIEKTPUUYECKHUE CBOMCTBA U30JISILIMOHHBIX MatepuanoB 1 | OIIK-1.V.1
KOHJICHCATOPHBIX JUAJIEKTPUKOB IO MapaMeTpam: IUIIeKTpUIecKas
MIPOHUIIAEMOCTb, TAHT€HC YIJIa TUIEKTPUUECKUX TOTEPb,

NIEKTPUYECKasi IPOYHOCTb.

5 BriOpath MaTepuasl Ui HOCTOSHHBIX MarHUTOB I10 MapaMeTpaM OIIK-1.V¥.1
MarHUTHBIX CBOMCTB: KOOPLUUTUBHAS CHJIa, OCTaTOYHAs] MarHUTHAas
WHJIyKIMsI, MATHUTHAsL SHEPTHUsl.

6 OueHnTh KOHCTPYKIMOHHYIO IIPOYHOCTD CIJIABOB Pa3JIN4YHOIO OIIK-1.V¥.1

($a3o0BOro cocraBa mocie TepMUIECKoi 00pabOTKH: 3aKallka U OTXKHUT.




Bomnpocs! (3amaun) s 3adera / qudd. 3adera npencrasieHbl B Tabuuie 16.
Tabmuua 16 — Borpocs! (3amaun) ais 3auera / qudd. 3ayera

Kon

Ne i/ Ilepeuens Bompocos (3agau) mig 3auera / nudd. 3auera
p P (sap21) 1 pd HHIUKATOpa

Y4eOHbBIM IJIaHOM HE MPEIYCMOTPEHO

[lepeyeHp TeM IS KypCOBOTO NPOCKTHPOBAHUS/BBINOJHEHHUS KypCOBOW pabOTHI
MpeACTaBJICHBI B Ta0mwuie 17.
Tabmuua 17 — IlepeueHs TeM sl KYPCOBOTO MPOSKTHPOBAHMS/BBITIOTHEHHUS] KYPCOBOM pabOTHI

Ne /i [TpumMepHBIil TepedeHb TeM TSt KypCOBOTO MPOEKTHPOBAHHUS/BBITIOTHEHUS
- KypCOBOl pabOThI

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

Bonpocel 111 mpoBeneHUs NPOMEXKYTOYHOM aTTECTallMd B BHAEC TECTUPOBAHMS
mpeJicTaBiIcHbl B Tabmuie 18.

Tabmuua 18 — IIpumepHbIii mepeueHb BOITPOCOB ISl TECTOB

Kon

Ne n/mt [IpuMepHBIil mepeyeHpb BOIIPOCOB ISl TECTOB
WHIMKATOpa

He npegycmorpeno

[lepeueHb TeM KOHTPOJBHBIX PAaOOT MO NUCHUILUIMHE OOydYarolUXCsl 3a04HON (OPMBI
oOydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuia 19 — [lepedeHb KOHTPOJIBHBIX PAOOT

Ne /i [lepedyeHb KOHTPOIBHBIX PadOT

He npexycmotpeHo

10.4. Meroanyeckue MaTepHuabl, OTIPEIETISIONINE 1010} (1370} 31 OLICHUBAHUA
WHJUKAaTOPOB, XapaKTEepHU3YyIOIIMUX JTamnbl (OPMHUPOBAHUS KOMIIETEHIMH, coJep)KaTcs B
JIOKAJIbHBIX HOpMaTUBHBIX akTtax [ YAIIl, pernmaMeHTUPYIOIIMX TMOPSAOK W MPOLEAYPY
MIPOBEJICHUS TEKYIEro KOHTPOJISI yCIIEeBAEMOCTH U MPOMEKYTOYHOM aTTecTalluu 00y4aronnuxcs
I'VAIL

11. Meroaudeckue yKazaHusl j1si 00y4aronIuXcsl IO OCBOCHUIO JTUCIIUILUTHHBI

11.1. Meroauueckre yKa3zaHUS JUIsl OOYYalOIMIUXCS 110 OCBOCHUIO JIEKIIHOHHOTO
MaTtepuara.

OcHOBHOE Ha3HAuYEHHWE JICKIIMOHHOTO MaTepuajla — JIOTHUYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOe M SICHOE H3JIOKEHHE ydeOHOoro marepuana. HasHaueHHWE COBPEMEHHOM JICKIIMH B
paMKax JUCIHMIUTUHBI HE B TOM, YTOOBI MOJYYHUTh BCKO WH(POPMAIMIO 1O TeME, & B OCBOCHHUH
(yHIaMEHTAIBHBIX MPOOJEM JUCIUIUIMHBI, METOJOB HAY4YHOrO IO3HAHHS, HOBEHIIHMX
JTOCTIOKEHUIH HAayYHOH MbICaH. B y4eOHOM mporecce JISKIUsS BBITOIHIET METOI0JOTHYECKYIO,
OpPraHM3aIlMOHHYI0 U UH(POPMAIMOHHYI0 (DyHKIKHU. JICKIMS pacKpbhIBacT MOHATHHHBIN ammapat
KOHKpPETHOW oOnacTu 3HaHMs, €€ MpoOJeMBbl, JaeT LeIbHOe MPEACTaBICHHE O IUCIUILIMHE,
MOKa3bIBAET B3aUMOCBSI3b C APYTUMHU JUCIUILTMIHAMH.

[InanupyeMele pe3yabTaThl IPU OCBOCHUN 00YYAIOIIMMUCS JIEKIIMOHHOIO MaTEPHAa;

— TIOMy4YeHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aHMMOCBS3aHHBIX 3HAaHUH, YpPOBEHBb
KOTOPBIX OMpeAeNseTcs IIeIeBOM YCTAaHOBKOM K KaXK/I0M KOHKPETHOU TEME;

— TIOJy4YeHHE OIMbITa TBOPUYECKON pabOThl COBMECTHO C MPEMOIaBaTENIEM;

— pa3BuTHEe TNPO(EeCcCHOHANBHO-IENOBBIX  KAauyecTB, JIOOBM K  TpPEAMETy |
CaMOCTOSITEILHOTO TBOPYECKOTO MBITIIIICHUS.




— MOsBJIEHHE HE0OXO0AUMOT0 HHTEepeca, HE0OX0AUMOrO ISl CAMOCTOSITENIbHON pabOTHI;

— TOJYy4YeHUE 3HAHUH O COBPEMEHHOM YpPOBHE Da3BUTHS HAyKd U TEXHUKU U O
MIPOTHO3€ MX Pa3BUTHUS HA ONM>KANIINE TOMbI,

— Hay4YUThCS METOJIMYECKH 00pabaThiBaTh MaTepuall (BBIICIATH TJABHBIC MBICIU M
MIOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  pa3jIMyHBIX
(bopmMyIHpoBKax);

— TOJy4Y€HHE TOYHOIO NOHUMAHUS BCEX HEOOXOIMMBbIX TEPMUHOB U MOHSATHUH.

JIeKUIMOHHBIA MaTepuall MOXET COIPOBOXKIATbCA  JIEMOHCTpAalMed CIaioB U
HCIIOJIb30BAHMEM Ppa3/laTOYHOTO MaTepuajla Mpu MPOBEACHUU KOPOTKUX JUCKycCHM 00
0COOEHHOCTSIX TPUMEHEHHS OTJEIIbHBIX TEMATHK IO JTUCIUTUIHHE.

CrpyKTypa npeocTaBieHus JEKIMOHHOIO MaTepuaia:

- TEMAaTUYECKHE JIEKIIUU 10 pa3fiesiaM Kypca;

- IEMOHCTpalus CIaig0B;

- KOHTPOJIbHBIE BOIPOCHI K pa3fiesiaM Kypca.

JlekimoHHbBIE MaTepHallbl UMEIOTCA B M3JaHHOM BHUJE, B BUJE AJIEKTPOHHBIX PECYPCOB
oubmmorexu ['YAIL

11.2. Meroandeckne ykazaHHs UISI OOYYalONIMXCS TI0 BBHIMOJHEHUIO JTA0OPaTOPHBIX
pabor.

B xone BeimonHeHus 1abOpaTOpHBIX pabOT oOydaromuics JOMKEH YriayOuTh H
3aKpEeNUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJAJIETh COBPEMEHHON METOIUKON M TEeXHUKON
SKCIEPUMEHTa B COOTBETCTBHM C KBaIM(PUKAMOHHON XapaKTEpUCTHKON oOyuaromierocs.
Boinonnenue nabopatopHbIX paboOT COCTOMT W3 3KCIEPUMEHTANbHO-TIPAKTUYECKOM, pacdyeTHo-
AHAJIMTUYECKON YacTel U KOHTPOJIbHBIX MEPONPUATHI.

BrimonHenue nmabopaTOpHBIX pabOT 00yYarOMIUMCS SIBJISIETCS. HEOTHEMJIEMOM YacThIO
U3YyYEHUs] JUCLMILUIMHBI, ONpeAesieMoll y4eOHbIM IUIaHOM, M OTHOCHUTCS K CpEACTBaMm,
o0ecreunBaONUM pelIeHUE CIeIYIOIUX OCHOBHBIX 3a7jau 00y4aromerocs:

— TIpHOOpETeHHE HAaBBIKOB HCCIEIOBaHMUS IPOLECCOB, SBICHUH U  OOBEKTOB,
M3y4aeMbIX B paMKaX JaHHOW AUCHUIUIMHBL;

— 3aKpeIUIeHUe, pa3BUTHE U JeTalu3alus TEOPEeTHMYECKMX 3HAHWM, MOJIY4YEHHBIX Ha
JEKIMX;

— IIOJIyuyeHHe HOBOM MH(OpMAIMK 10 3y4aeMON IUCIUILINHE;

— IpUOOpETeHHWEe  HABBIKOB  CAMOCTOSITENBHOM  paboTel ¢ 1a0OpaTOpHBIM
00opyI0BaHUEM U MMPUOOPAMH.

3amanue u TpeboBaHUs K IPOBEICHUIO JIaOOPATOPHBIX paboT
JlaGopatopHble pabOThl BBIMONHSAIOTCA B J1a0OpaTOPUM  MaTepUAIIOBEICHHUS Ha

71a60PaTOPHBIX YCTAHOBKAX C 3aMIOJHEHUEM MPOTOKOJIA U3MEPEHUH.

Ctpykrypa ¥ (hopMa 0TYETA O Ja0OPATOPHOM padoTe

Otuer mo naboparopHoil paboTe BKIOYaeT 00s3aTelIbHbIe MYHKTHI, IIPEICTABICHHBIE B
METOJIMYECKIX YKA3aHUSX.

TpeboBanus K 0OPMIIEHHIO OTYETA O Ja00paTOPHOM padboTe

TpeboBanust kK 0pOpMIIEHUIO OTYETA MIPEACTABIEHB B METOIMYECKIX YKA3aHUAX

MeTtoaudeckue yKazaHus U3/IaHbI B BUE SIEKTPOHHBIX pecypcoB Oubmuotexu 'Y AIT

TUTynabHBINA JTUCT OTYETa JOJHKEH COOTBETCTBOBATH MIAOJIOHY, MPUBEACHHOMY B CEKTOPE
HopMaTHuBHOM nokymeHtanuu ['Y AT https://guap.ru/regdocs/docs/uch

OdopmrneHre OCHOBHOM YacTH OTYeTa JOKHO OBITh O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeGoBaHus MpUBEAEHBI B CEKTOpe HOpMATHBHON aokymeHTammu [YAII
https://guap.ru/regdocs/docs/uch



https://guap.ru/regdocs/docs/uch
https://guap.ru/regdocs/docs/uch

[Ipu dopmHupoBaHUM CNHMCKA MCTOYHHKOB CTYJCHTaM HEOOXOIMMO PYKOBOJCTBOBATHCS
tpeboBanusmu crangapra ['OCT 7.0.100-2018. IIpumepsl odopmieHus crnucka HCTOYHHKOB
NPUBE/ICHBI B CEKTOpe HOpMaTuBHOU jokymenTtarmu ['Y ATl https://quap.ru/regdocs/docs/uch

11.3. Meroanyeckue yka3aHHs Uil 00YYaroIUXCcsl O MPOXOXKICHUIO CaMOCTOATEIbHOM
paboThI

B xoze BBITIOJIHEHHSI CAaMOCTOSATEIBHON PabOThI, 00yYaIOUIUNCS BBIOJHIET padoTy MO
3aJJaHAI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IpENojaBaTelisi, HO 0e3 ero HermocpeaCTBEHHOIO
Y4acTHsL.

Jiis oOygarommxcsi 1Mo 3a04HON (opMe OOyYeHHs, CaMOCTOSATEIbHAas padoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIBHYIO PaboTy.

B mpomecce BBHIMONHEHUS CaMOCTOSTENLHOW paboThl, y oOydaromerocst (hopMHPYETCs
1esiecoodpa3Hoe IaHHPOBaHKUE pabovero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHHS
Y HaBBIKM B YCBOGHUHM M CHCTEMATH3allMU MPUOOpPETaeMbIX 3HAHWH, 00ECTIEYMBAET BBICOKHIA
YPOBEHb YCIIEBAEMOCTH B TMEpUOJ OOydYeHHs, TOMOTAeT NOJYYHTh HABBIKH IOBBIIICHHS
po(hecCuOHATILHOTO YPOBHSL.

MeroanyeckuMyd ~ MaTepuallaMHi,  HANpaBISAIOMIMMU  CaMOCTOSITENIHYI0O  paboTy
00yJarOIINXCSISIBIISIOTCS:

—  y4e0HO-METOMYECKUN MaTepHa 10 TUCIHUILIHHE;

11.4. Meroauueckre yKazaHWs IS OOyYaOIMIMXCS TO MPOXOXKACHHUIO TEKYIIIEro
KOHTPOJIS YCIIEBAEMOCTH.

Tekymuii KOHTpPOJIb YCHEBAEMOCTH MpPEeayCMAaTpUBAECT KOHTPOJb KadecTBa 3HAHUM
00yJaroIMXcsi, OCYIIECTBISIEMOTO B TEUCHHE CEMECTpa C IICJIbI0 OIEHUBAHUS XOJ1a OCBOEHUS
JTUCIUIUIAHBIL.

B teuenue cemecTpbl CTYICHTHI:

- 3aIUIIAI0T JabopaTopHbie padoThI (7 mT);

- BBITIOJTHSIOT TECTUPOBAHUS 110 MaTeprasiaM JeKiuu B cpeae LMS

11.5. Meroauueckue ykazaHUs JUIsl 00OYUYaIOIMMXCS O MPOXOXKICHUIO MPOMEXYTOTHOM
aTTeCTallUN.

IIpomexxyTouHass  arrectauusi  OOydyarOIIMXCs — HpPELyCMaTpuUBacT  OLIEHUBaHME
IIPOMEXXYTOYHBIX U OKOHYATEJIBHBIX PE3yJIbTaTOB 00ydeHUs 1o aucuuiuinHe. OHa BKIJIIOYAET B
ceds:

9K3aMeH — (popMa OLIEHKHM 3HAHHM, MOJy4YEeHHBIX OOydarolIMMCs B IIPOLECCE U3YUYECHUs
BCEH JUCLUIUIMHBI UM €€ YaCTH, HaBBIKOB CAMOCTOSITEIbHON PabOoThl, CIOCOOHOCTH ITPUMEHSTh
UX NI peuleHMs] INMPaKTUYECKMX 3aJad. OK3aMeH, Kak IpaBWIO, IMPOBOJUTCS B IEPUOJ
9K3aMEHALIMOHHOW CECCUU U 3aBEPILUAETCS AaTTECTAlMOHHON OLICHKOM «OTJIMYHO», «XOPOLIOY,
«YIOBIIETBOPUTEIBHO», «HEYIOBJIECTBOPUTEIBHOY.

B Teuenue cemecTpa CTyJeHTY HEOOXOAUMO c1aTh He MeHee 50% j1abopaTopHbIX padoT,
BBIIIOJIHUTh TECTUpOBaHUA B cpene LMS He Hwke oueHku 'ynoBieTBOpUTENbHO". B ciyuae
HEBBINIOJHEHUH BBIIIEU3JI0KEHHOTO, CTYJIEHT, IIPH YCIEIIHOM MPOXO0XKIECHUU NPOMEKYTOUHON
aTTecTaluu B popMe SK3aMeHa, HE MOXKET MOJIYYUTh aTTECTALlMOHHYIO OLIEHKY BhbIlIe "Xopomuo".

Cucrema OLICHOK IpU NPOBEACHUM TEKYLIETO KOHTPOJSA U IMIPOMEXYTOUYHOHN aTTecTaluu
OCYILIECTBIIIETCS B COOTBETCTBUU C PYKOBOASIIMM JOKyMeHToM opranmzauuun PJIO I'VAIL
CMK 3.76 «llonoxxeHue o TEKyLleM KOHTPOJIE YCIIEBAEMOCTH M IPOMEXKYTOUYHOM aTTECTALUU
CTYA€HTOB M acCHHPAHTOB, OOYyYalOUIUXCSi MO 00pa3oBaTeNbHBIM MpPOrpaMMaM BBICILIETO
obpaszosanus B 'YAID» https://docs.quap.ru/guap/2020/sto_smk-3-76.pdf.
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JIuct BHECEHHUSI U3MEHEHUH B pabouyro MporpaMmy AUCHUIUIAHBI
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