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AwuHOTaAUA

JucunrmmHa «MarepuajoBeeHre» BXOAUT B 0OPa30BATENbHYIO MPOrpaMMy BBICHIETO
oOpazoBaHusi — mporpamMMy OakajaBpuaTa IO HANPABICHHUIO MOATOTOBKK/ CIELHAIbHOCTH
27.03.02 «YmpasieHue kauecTBoM» HampasyieHHOCTUH «L{udpoBoe ka4yecTBO U MPOSKTHUPOBAHUE
nponykuum». Jucimmiunna peanusyercs kadenpoit «Ne23».

JucuurnHa HaleneHa Ha GOpMUPOBAHHE Y BBITYCKHUKA CIEAYIOLINX KOMITETEHIIHN

OIIK-2 «CmnocobeH ¢opMynupoBaTh 3adadu NPOPECCHOHATIBHON AESITebHOCTH Ha
OCHOBE 3HaHMH MPOPHIBHBIX PA3[EIOB MATEMATHYECKHUX U €CTECTBEHHOHAYYHBIX MUCLUTUIIMH
(Momyneii)»

OIIK-3 «CnocobeH ucnonp30BaTh (yHOAMEHTANbHBIC 3HAHUS Ul pPeLIeHHs Oa30BBIX
3ama4 yNOpaBJICHUS Ka4eCTBOM B TEXHUYECKMX CHCTEMAax C ILEJIbI0 COBEPIIEHCTBOBAHUS B
poeCCUOHATILHOM eI TEIbHOCTI

ConeprxkaHne TUCHMILIMHBI OXBATHIBAET KPYr BOIPOCOB, CBSI3AHHBIX C MOJYYEHHEM
CTyACHTaMU TCOPCTUYCCKUX 3HAaHUH | MNPAaKTUYCCKHUX HAaBBIKOB II0 MAaTCpUAIIOBCACHUIO,
MarepuanaM, MNPUMEHSEMBIM B KOHCTPYKLMSIX YCTPOMCTB, METOHAaM M CpPEICTBaM KOHTPOJSI H
HCCIIEIOBAHUS X XaPaKTEPHUCTHK.

[IpenopaBaHue AUCLUIUIMHBI MPEAyCMATPUBACT Clenyromue (OpMbl OpPraHU3ALIH
y4eOHOTro mpoIiecca:; JIEKINH, JabopaTopHbIe paboThI, CAMOCTOsITEIbHAs paboTa CTyIeHTa.

IIporpamMmoii AUCLUIUIMHBI TPEAYCMOTPEHBI CIENYIOIHE BHUIbI KOHTPOJS: TEKyIIHH
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOUHAS aTTeCTalMsA B (POpMe SK3aMeHa.

OO01masi TpyI0eMKOCTb OCBOCHUS JUCIUIUIMHBI COCTABIISIET 3 3a4eTHBIX eauHUIlbl, 108
94aCcoB.

SA3bIK 00y4EHUS IO AUCLUTUINHE KPYCCKHH »



1. TlepeueHb MIAHUPYEMBIX PE3yJILTATOB OOYYEHUS IO TUCLIUILIHHE

1.1. Llenu npenoaaBaHusl AUCLUTIIIHHBI
Llenpto mpenopaBaHusi OUCLMIUIMHBI «MartepuanoBefeHue» SBIsETCs MOJydeHUe 3HaHUN U
¢dopmupoBanne 0a30BON OCHOBBI B O0JACTH aHAINM3a KAuyecTBA MPOMBILILICHHON MpPORYKLHH,
IIPUMEHEHNE METOJI0B CTAHJAPTHU3aLK IPU KOHTPOJIE U UCIIBITAHUAX HOBBIX MaTepHasoB.

1.2, JlucuuruinHa BXOAMT B COCTaB 00s3aTENbHON YacTH 00pa30BaTENbHONW MPOTPAMMBI
BhICcIIero obpasosanus (najgee — OIT BO).

1.3. TlepeueHb IaHUPYEMBIX PE3YIbTaTOB OOYUYEHHS MO JUCLUILIMHE, COOTHECEHHBIX C
IJIaHUpYyeMbIMU pe3yibTaTamu ocsoeHus Ol BO.

B pesynbprare m3yueHHs] OUCUUIUIMHBI OOYYarOIIUICS NOJDKEH O0NanaTh CIEAyOIHMU
KOMIIETEHIUSIMU UM UX 4YacTsiMu. KoMIeTeHIuu 1 MHAMKATOPbl UX AOCTHXKEHMsI IPUBENIEHB] B
tabmmue 1.

Tabnuua 1 — IlepedeHb KOMIETEHIMH U MHANKATOPOB UX JOCTHIKEHHSI

Kareropus (rpymnmna) Kon n Hanmenosanue Kon n HanMeHOBaHMe MHIUKATOPA
KOMIIETEHIINH KOMIIETEHIINH JOCTUKEHHs] KOMIIETEHLUU
OIIK-2 Crocoben
OIIK-2.3.1 3naTh npouIbHBIE pa3aeibl
bopmyIupoBaTh
samauu MaTeMaTHYECKUX U €CTeCTBEHHOHAY YHbIX
. | AucuMnIuH
poheCCUOHATTLHOM

OIIK-2.Y.1 ymMeTb NpUMEHSTh U3BECTHBIE
METO/Ibl pelIeHUs 3a/1a
poeCCUOHAITLHOM NIEATETBHOCTH

NesITeJIbHOCTH Ha
ObmmenpodeccuoHambHbIE | OCHOBE 3HAHUH

KOMTIETSHIINH PO UITBHBIX
ESI(};HOB OIIK-2.B.1 BnaseTh HaBbIKAMU PELIEHUS
P npodecCHOHATIBHBIX 3371a4 HA OCHOBE
MaTEMATHYECKUX U .
0a30BbIX 3HaHMH B 00JacTH
€CTeCTBEHHOHAYYHBIX . .
paccMaTpuBaEeMON HHXKEHEPHOH
TUCIUTLIAH
. NesITeNIbHOCTH
(Momynieit)
OIIK-3 Cnocoben
UCTIOJIB30BATh
(byHIaMeHTaIbHBIE OIIK-3.3.1 3HaTh METONUKH IOy YCHHSI
3HAHUS IJIS1 PEUISHUs] | MATEeMAaTUYECKUX MOJENeH pealbHbIX
0a30BbIX 3a71a4 TEXHUYECKIX OOBEKTOB
ObwenpodeccuoHaTbHBIE | YIIPABICHHUS OIIK-3.Y.1 ymeTh NpUMEHSITh
KOMTIECTSHIINH Ka4eCTBOM B dbyHIaMeHTaIbHbIE 3HAHUS OA30BBIX HAYK
TEXHUYECKHUX IUTSL IPUMEHEHUS B 3a/1a49ax
CUCTEMax C LIeJIbIO npodeCcCHOHATBHOMN EATENEHOCTH C LIENbIO

COBEpPLICHCTBOBAHMSL | COBEPLICHCTBOBAHHMS
B NpodecCHOHaTBHON
AeSTeNIbHOCTH

2. Mecto aucuuniuHel B cTpykType Ol
JucuuruiHa MoxeT 6a3MpPOBATHCS HA 3HAHMSIX, paHee MPUOOPETEHHBIX O0yYAIOLTUMHICS MTPU
WU3YYEHUU CIEAYIOINUX AUCLUILIHH!

— «BBenenue B HanpaBieHuey,
—  «Duzukar,
—  «Xumus

3H21HI/I$Ij MOJIYYCHHBIC TP U3YUCHHUU MAaTEpUajia I[aHHOfI JUCHHUITIIINHBI, HMCIOT KaK
CaAMOCTOATECIIBHOC 3HAYCHHUE, TAK U MOT'YT UCIIOJB30BAThCA IMPU U3YUCHUHN APYTUX NJUCLUIIINH!

— MudopmannonHoe obecnieueHne MpOeKTHON AeATENIbHOCTH
- ABTOMaTI/ISI/IpOBaHHbIe MPOU3BOACTBCHHBIC CUCTCMBI




— OcHOBBI O0OecTieueHusT Ka4yecTBa
3. OObeM u TPyIO0EMKOCTb TUCIUTLIUHBI
JHannaeie 00 olmeM o0beMe MUCLUILIMHBL, TPYAOSMKOCTH OTHENBbHBIX BHIOB y4eOHOM
paboThI MO AUCHHUILTHHE (U paclpeaeseHre 3TO TPy A0EMKOCTH IO CEMECTPaM) MPEACTaBIIeHbI B
Tabmune 2.

Tabmuna 2 — O0beM U TPYJOEMKOCTb AUCIUTLTHHBI

TpynoemkocTe no
Bun yueOHoli paboTsl Bcero cemecTpam
Ne2
1 2 3
Obwan mMpyooemMKochtb OUCUUNTUHBL, 3/ 108 3/ 108
3E/ (uac)
H3 nux uacos npaxmuueckoil HOO20Mo6KuU
Ayoumopnsie 3anamus, BCEro 4ac. 51 51
B TOM YHCJIE:
nexiuu (JI), (wac) 34 34
npaktuyeckue/cemurapckue 3aasarus  (113),
(dac)
naboparopHubie pabotsl (JIP), (1ac) 17 17
Kypcosoi npoekt (padora) (KII, KP), (yac)
sK3aMeH, (4ac) 36 36
Camocmoamenvnan paboma, scero (dac) 21 21
Buo npomesxcymounoii ammecmayuu: 3ayer,
oudd. 3ager, sk3ameH (3auer, Hudd. 3au, Jx3. JK3.
JK3.*%)

IlpumMeyaHue: KaHTUIATCKUIL SK3aMeH

4. ConeprxaHue TUCLUTIITUHBI
4.1. PacnpeneneHue TpyAO€MKOCTH AUCLUHUILIUHBI [0 pa3fesiaM U BUAaM 3aHATHH.
Pa3zpenbl, TeMbl TUCIUTUIUHBI H UX TPYIOEMKOCTb MPUBENCHBI B Ta0IHIIE 3.

Tabnuua 3 — Paznenbl, TeMbl TUCHUILIHHBIL, X TPYIOEMKOCTb

Jexuun | 113 (C3)|  JIP KIT CPC

Paznemsl, TEMBI TUCIIUITIHHEL (1ac) (ac) ("ac) (1ac) (1ac)

Cemectp 2

Paznen 1. Knaccudukanys 3J1eKTpOTEXHHUECKHX
MaTepHaJIoB

3 2

Paznen 2.0cHOBBI MaTepHaIOBEIEHHS.

Tema 2.1 Kpucrannnueckue CTpyKTYpPbI U UX
CBOICTBA.

Tema 2.2 JlepexTbl KPUCTAUTHUECKUX CTPYKTYP U
HX BJIUSHUE HA CBOMCTBA

Tema 2.3 Iporeccol auddysum.

Pazzen 3. .CroiicTBa METAJIJIOB U CILUIABOB

Tema 3.1 da3oBbIil cOCTaB CILIABOB

Tema 3.2 TunoBsie nuarpamMmmMel )a3oBOro cocraBa
CILIABOB

Tema 3.3 Tepmudeckas 06paboTka METAIOB U
CILIABOB

Pazzen 4. CBoiicTBa HEMETALTMIECKUX MATEPHAIIOB
Tema 4.1 IlnacTmMaccel 1 UX CBOUCTBA

Tema 4.2 Crexnia v UX CBOUCTBA

Tema 4.3 Coctas v cBOHCTBA KEpaMUKH




Pazzen 5. Dnexkrpudeckne CBOMCTBA MaTEPHUAJIOB
Tema 5.1 30HHas cTPYKTypa TBEPAOTO Teja 3 2
Tema 5.2 DeKTpONPOBOAHOCTh MATEPHATIOB

Paznen 6 TIpoBogHIKOBEIE MaTEPHAIIEL

Tema 6.1 3aBHCUMOCTD YAECTBHOI'O CONPOTUBICHUS
METAJIOB U CIIABOB OT TEMIEPATyPHl U AeHCKTOB
CTPYKTYPHI

Tewma 6.2 Knaccuuxanust mpoBOIHUKOBBIX 3 4 2
MaTepHaIoB MO 00JACTH UX MPHUMCHEHHS B
3JCKTPOTCXHUKE

Tema 6.3 CBepXnpoBOAHHUKU. XapaKTEPUCTHKU U
001acTh MPUMEHEHHUS

Paznen 7. AvdncKTpUHICCKUE MATCPHATBI
Tema 7.1 Tongpuzaums TUIACKTPUKOB B
3TCKTPUUYECCKOM IOJIE

Tema 7.2 M3onauuioHHbIC MAaTCPHATIBI U 3 4 2
KOHICHCATOPHBIC JUIICKTPHKH

Tema 7.3 AxtusHble qusnektpuxy. Knaccupukanus n
001acTh MPUMEHEHHUS

Paznen 8. IlomympoBOAHUKOBEIE MATEPUAIIBI
Tema 8.1 CobGcTBEHHBIE M MPUMECHBIE

TIOJTY TIPOBOTHUKHU

Tema 8.2 KoHTaKkTHBIE SBJICHHUS Ha TPAHULIE
MOJIyTPOBOIHUKOB Pa3HON MPOBOAUMOCTH

Tema 8,3 Bausinue BHEIHUX (PAKTOPOB HA
MPOBOAUMOCTE IOy ITPOBOIHUKOB.

Tema 8.4 TexHOIOTMYECKHE ACTEKTHI TTOJTYYCHUS

Paznen 9 MarautHsie MaTepuaibl

Tema 9.1 Ilpouecc HaMarHUYUBaHUS U NTAPAMETPHI
MarHUTHBIX CBOWMCTB MaTepUaIOB

Tema 9.2 MarHutomsirkue MaTepuaibl 1 00J1acTh UX 3 4 2
MPUMEHEHHUS
Tema 9.3 MarHutoTBepable MAaTEPHAEI U 00JIACTh UX]
NPUMEHEHUs

Paznen 10 KonCTpyKIIMOHHBIE MaTEpHAIIEL

Tema 10.1 MexaHHYECKHE, TEXHOJOTHYCCKUC U
JKCILTYaTaI[HOHHBIE CBOMCTBA KOHCTPYKIMIOHHBIX
MaTepHaIoB

Tema 10.2 Knaccnukarms KOHCTPYKIHOHHBIX
MaTEpHANIOB 10 COCTABY M CTPYKTYPe

Paznen 11 OcobGeHHOCTH CBOMCTB HAHOPA3MEPHBIX U
HAHOCTPYKTYPHBIX MATCPUAIOB

Hroro B cemectpe: 34 17 21

Hroro 34 0 17 0 21

[IpakTHueckas TMOArOTOBKA 3aKJIOYAETCS B HEMOCPEICTBEHHOM  BBITIOJHEHUH
OOy4arOIUMHUCST  ONPENETCHHbIX  TPYHOBBIX  (YHKUMH,  CBA3aHHBIX C  Oyaymuen
npoecCHOHATBbHON AEATENbHOCTHIO.

4.2. CopepsxkaHue pa3iesioB U TEM JIEKLIUOHHBIX 3aHITHI.
Conep:xanre pa3aesioB U TeM JISKLIMOHHBIX 3aHITHI MPUBEACHO B TadmIe 4.

Tabmuna 4 — ConeprkaHue pa3neaoB U TEM JIGKIIMOHHOTO LIUKJIA




Howmep paznena

HaszBaHue u coneprkaHue pa3faeaoB U TEM JIEKLMOHHBIX 3aHATUN

1

Knaccnduxamnu 371eKTPOTEXHHIECKHX MATEPHAIIOB.
OCHOBHBIE MaTEPHAITBI AJIEKTPOMEXAaHUIECKOT0 000pYIOBAHUS U MX CBOMCTBA.

TexHomornueckre MaTepuaibl, PUMEHSIEMbIE B TEXHOJIOTHIECKUX MPOLIECCax
MMPOU3BOCTBA MIEKTPOMEXaHNYECKUX n3aenuil. KOHCTpyKIMOHHbBIE MaTepHUaIbL:
MeTaJUIbl ¥ CIUIABBI, IJIACTMACCHI, CTEKJIa, KepaMHKa, Kiied. BecnoMorarenbHbIe
MaTepuaibl s obecrieueHus] HeOOXOIMMBIX YCJIOBHH MPH MPOBEISHUN
TEXHOJIOTUUECKUX OIEPaLvi.

OcHoBbI MaTepuaIoBeaeHHUs.
CTpoeHue MEeTAJIOB U CIIABOB, OCHOBHBIE (PU3HYECKHE CBOMCTBA

KPHUCTAJUTHYECKOHN CTPYKTYPBI. THITBI KPUCTAJUTHUECKHUX PELIETOK.
[onukpucTa/UINIecKHe 1 MOHOKPHCTAIUTMYECKHE CTPYKTYphL. [lommmopdusm u
AHU30TPOIIHSI KPUCTAIUTHUECKUX CTPYKTYP. JledeKTsl KprcTautnaecKoi
CTPYKTYPBI, UX BJIMSIHUE HA CBOHCTBA MaTepuasioB. [Ipoweccs! nuddysun.

CBoiicTBa METAIJIOB H CILJIABOB.

dopMupoBaHUE CTPYKTYPHI METAJUIOB U CILIABOB MPH KPUCTAJUTH3ALHH.
Iomumopdusie mpeBpameHus. CTpoeHue CrutaBoB. JuarpaMMbl COCTOSHUS
CHCTEM CIUIABOB C MOJIHOM U OIPaHUYEHHOMN pacTBOPHUMOCTSIMHU B TBEPAOM
COCTOSIHHH.

Hasnauenue, cymHOCTb U XapaKTEPUCTHKA OTIEPALIA TEPMUUIECKON 00paboTKH.
Tepmuyeckas o6pabortka ctanm. OcobeHHOCTH TepMUYecKol 00paboTKH
LIBETHBIX METAJUIOB U CruiaBoB. ObecrieueHne 3a1aHHbIX MEXaHUIECKUX 1
TEXHOJIOTMUECKHUX CBOMCTB MPU TepMUYeCcKol oOpaboTke.

HaznaueHue, CyIIHOCTb U XapaKkTEPUCTUKA ONepalii XUMHUKO-TEPMHUIECKOM

o0pabotku. ObecrieueHre 3aTaHHBIX MEXAHUYECKUX U TEXHOJOTHUECKHIX
CBOMCTB IMPU XUMHUKO-TEPMHUIECKOI 06paboTke

CBoiicTBa HEeMETA/UTHIECKHX MATEPHAIIOB.

Knaccudukarus nonrmepoB. TepMoIIacTHUHBIE TOTUMEPBI K KX CBOWCTBA.
TepMmopeakTUBHBIE MOJIUMEPHI U UX CBOMCTBA. KOMITO3UIIMOHHBIE 11aCTMAaCCHI.
HanonHurenu niaactMacc, COCTaB U TOMOJIOTHSL.

Knaccudukarpst cTexos mo cTekioo0pasyoeMy XUMHIECKOMY COSIHHEHHIO.
CocTaB 1 CBOHCTBA OKCUAHBIX CTEKOJI. MeToabl MOBEPXHOCTHON M OOBEMHOM
moaudukamy cTekos. CUTaUIbl U UX CBOHCTBA.

Kepamuka, xumuueckuii 1 ¢asoBblii coctaB. Onepanuu KepaMuyecKkoi
texHosiorun. CBorcTBa 1 06JaCTh MPUMEHEHHSI KepaMHUIECKUX M3IeITHI
MexaHuveckue CBOMCTBAa KOHCTPYKIIMOHHBIX MaTepuaioB. Kiaccudukauys u
BHUIbI UCIIBITAHUM JJ1s1 OpeAeSIeHHs] MEXaHUYECKUX CBOMCTB.

XapakTeprucTHKa OCHOBHBIX TEXHOJIOTHYECKHX METOAOB 00paboTKH

QJIEKTPOTEXHHUYCCKUX U KOHCTPYKIIHMOHHBIX MaTCPpHUaJIOB. TexHosoruueckue
CBOMCTBA MaTEPUAJIOB.

JDJIeKTpHIECKHE CBOHCTBA MATEPHAJIOB

OcCHOBHBIE IOHSTHS U 3JIEMEHTHI 30HHOM TeOPHH. 30HHBIE CTPYKTYPbl METAJUIOB,
IMBJIEKTPUKOB U MOJIyIPOBOIHUKOB. XapaKTePUCTHKA HJIEKTPUUECKUX CBONCTB
MPOBOIHUKOB, MOJYIPOBOIHUKOB U TUAJIEKTPUKOB.

VY nenpHas 35eKTpUUECcKas NpOBOAUMOCTb KOHIIeHTpalust HocuTenen 3apsiaa B
MPOBOJHUKAX U MOJIyNPOBOAHUKaX. [IoNBHKHOCTE HOCUTENEH 3apsifa,

3aBHUCUMOCTB OT CTPYKTYPBI H TEMIIEPATYPHI.

IIpoBoaHHKOBBIE MATEPHAIBI

XapakTeprucTUKa CBOMCTB MPOBOAHUKOB U X 3aBUCUMOCTE OT BHEIIHUX
ycnosuil. 1IpoBogHUKOBEIE MaTepUAalIbl ¢ BBICOKOM MPOoBOAUMOCTEIO. [lpumnoun u
ux knaccudukanys. TpebGoBanus K MaTepuaiaM npunoes. Marepuansl 1is




Pa3IIMYHOI0 Baa KOHTAKTOB.
MaTepI/IaJ'II:I ¢ OOMBIITUM YACJIABbHBIM COIMPOTUBJICHUEM, PE3UCTUBHBIC MaTCpHUaJIbl.
ABnenne CBEPXIIPOBOIUMOCTH. CBerHpOBOHﬁH_II/Ie METAJJIBI U CITJIABBI.

CeepxmipoBoisinas KepaMHyKa.

JAu3/1eKTpHYeCKHe MATEePHAJIbI.

[Nonsipuzaumst AM3AEKTPUKOB B SJIEKTPUUECKOM Toe. JlusiekTpuieckue
MOTEPU U BJICKTPUUECKAs! TPOUYHOCTD AUJICKTPUKOB. MexaHu4ueckue,
TepMUYeCKre U (PU3UKO-XUMHUYECKIE CBONCTBA TUIJICKTPUKOB.
lazoo0pasHbie auanekTpuku. JKuakue TU3JICKTPUKU, DIEKTPOU3OIIALINOHHBIE
mactMmaccel. [lomumepsl, nmonyyaemMblie moJUMeEpU3auen 1
MOJIMKOHICHCALIUEN.

AKTHUBHBIE JUAJICKTPUKHU. XaPaKTEPUCTUKA CETHETOIIEKTPUKOB U
MbE303JIEKTPUKOB.

CaoticTBa 1 001aCTh MPUMEHEHUS PE3UHBL. TEXHONIOTHYECKHE TIPOLECCHI
U3rotoBjieHus crekya. CeolicTBa u 00acTh npuMeHeHust kepaMuku. Crirona u
CIIOAsTHBIE MaTepuabl. JIaku, sMaiiy, KOMIIAyHAbI U KJIEH.

HoaynpoBoAHNKOBBIE MATEPUAJIBL.

Knaccugukanus moixynpoBOAHUKOB. DJIEKTPOMPOBOIHOCTD
MOJIYIPOBOAHHUKOB U €€ 3aBUCUMOCTD OT PA3JIMYHBIX q)aKTOpOB.
cI)OTOl'IpOBO,[[I/IMOCTb MOJIYITPOBOAHUKOB. TepMOBJ'IeKTpI/ILIeCKI/Ie ABJICHUA B
NOJyTPOBOIHUKAX. | abBaHOMAarHUTHbIE 3(PPEKTHI B MOy IPOBOAHHUKAX.
XapaKTepI/ICTI/IKa MPOCTBIX MOJYIIPOBOAHUKOB. TexHONMOrMYECKUE onecpanunu
MOJIYYCHHUA MOHOKPHUCTAJIJIMYCCKUX IMOJTYITPOBOAHUKOBBLIX MaTCPUAJIOB.
dusuyeckue METOAbI OUUCTKHU MOJYITPOBOAHUKOBLIX MaTCPUAJIOB.
XapakTepuCTHKa M CBOHCTBA OCHOBHBIX OMHAPHBIX MOy IPOBOJHUKOBBIX
coenuHeHui. TBepable pacTBOPBI HA OCHOBE MPOCTHIX MOIYNPOBOJAHUKOB U
XUMHUYECCKUX COGHHHGHHﬁ.

MarsuTHble MaTepHAJIbI

ABnenus ¢peppomaruerusma u peppumarderuzma. O0pazoBaHHe JTOMEHHON
CTPYKTYpHI B peppomarHeTnkax. [Iporiecc HaMarHUUMBaHUS BO BHEITHEM
MAarHuTHOM noJie. fBnenue rucrepesnca. IlapameTpbl MarHUTHBIX CBOHCTB
marepuanos. Kinaccudpukaius MArHUITOMITKAX MaTE€pPUaoB, O0IacThb
npuMeHeHus. Hu3ko4acTOTHBIE U BBICOKOYAaCTOTHBIE MATHUTOMSITKHE
marepHuaisl — GeppuThl. AMOP(HBIE MATHUTOMSTKHE MaTePHAIIBL.
MarzauroTsepaple MaTeprabl — MCTOYHUKH MOCTOSTHHOTO MArHUTHOTO MOJISL.
TpeboBanue k mapameTpaM U 3aBUCHMOCTb OT COCTaBa U CTPYKTYPBI.
Tepmuueckas 00paboTKa MArHUTOMSITKHX 1 MArHUTOTBEPBIX MATEPHAIIOB.
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KoHcTpyKuHOHHBIE MaTepUAJIbI.

HasnaueHnue 1 ocHOBHBIE TPeOOBaHMS, IPEABSBISEMbIE K KOHCTPYKLIHOHHBIM
METaJUIaM U CIIaBaM, UCTIOJIb3YEMbIM B JIEKTPOMEXAHUYECKUX U3JETUsX.
CocTtaB, OCHOBHBIE MapKH U COCTOSIHME MTOCTABKHU YINIEPOAUCTBIX U
JeTUpOBaHHBIX cTaseil. HazHaueHue u yciaoBus BBIOOpa OCHOBHBIX MapOK
cTajied Il U3AEIUHN IEKTPOMEXaHUKU.

XapakTepucTHKa U CBOICTBA LIBETHLIX METAJIOB U cIuiaBoB. CocTas,
OCHOBHBIE MAPKHU U COCTOSTHUE NTOCTABKH.

CroiikoCTbh MaTepHaNIOB K 3JIEKTPOXUMUYECKON U K XUMUUECKON KOPPO3UM.




Metoap! NOBBIIEHUST KOPPOSUOHHON CTOMKOCTH U 3aLUTBI OT KOPPO3UU.
Kaponpo4HOCTE ¥ METONBI €€ MOBBIIIEHUs. XIaI0CTOMKOCTh MAaTEPUAIIOB.
BnusiHue panuanioHHOro o0nydeHust Ha GU3UKO-MEXaHMYECKHE CBOMCTBA
MaTepPHaJIOB.

XapakTepucTUKa U CBOICTBA CIJIABOB ¢ OCOOBIMHU TETIOBBIMH CBOWCTBAMU:
CIUIaBbl C MUHUMAJIBHO BO3MOXKHBIMHU TEMITEPATY PHBIMHU KO3 PUIIHEHTAMH
JUHEWHOTO PacUINPEHHs U 33JaHHBIMHU TeMIIepaTypHbIME K03 purmenramu
JIMHENHOIO PacIIUPEHUs.

CmnaBel ¢ 0coObIMH yIpyruMu cBoiictBaMu. CTpyKTypa, PU3NKO-MEXaHHU-
YECKHUE CBOMCTBA CIUIABOB.

KoncTpyKIIMOHHBIE NIITACTUKU U KOMITO3ULIUOHHBIE MATEPHUAIIBL,
HCIIOJIb3yEMBIE B 3JIEKTPOMEXAHUKE.

OcHoOBHbIE TPeOOBaHUS, MPEABSBIISIEMBIC K TUITACTHIECKUM MaccaM. Buaebl,
XapaKTEPUCTUKH U MAPKU KOHCTPYKLMOHHBIX TIACTUKOB , HCIOJIB3YEMBIX B
U3JIENHSIX TPUOOPOCTPOCHHS.

Hasnauenue, xapakrepucTuka 1 00J1aCTh IPUMEHEHUS! KOMITO3ULIHOHHBIX
MaTepHaJIOB.

11 Oco0eHHOCTH CBOMCTB HAHOPA3MEPHBIX H HAHOCTPYKTYPHBIX
MATEePHAJIOB.

MeToap!l NOTy4YeHUST HAHOCTPYKTY PHBIX METAJUTMUECKUX CIUIABOB. BimsiHmue
pasMepa KpUCTAJUINYECKOTO 3epHa Ha (pu3mueckue, MexaHHIecKue 1
TEXHOJIOTUYECKHE CBOMCTBA CIIIaBOB. HaHOCTPYKTYpHBIE KOMITO3ULIIOHHBIE

MaTepHuabl

4.3. IlpakTudeckue (CEMUHAPCKUE) 3aHATHUS
Tembl MpakTHUECKUX 3aHATUH U UX TPYJOEMKOCTb PUBEACHBI B TaOIHUIIE 5.

Tabnuua 5 — IIpakTUyeckne 3aHATHS U UX TPYIOEMKOCTb

H3 Hux Ne
Ne | Temel npaktuueckux | @opmsbl npakTudeckux | TpyAaoeMKOCTb, |IPaKTUYECKOH |pasaena
/i 3aHSITHHA 3aHSITHHA (dac) MOJATCOTOBKH, | IHCIIAI

(uac) JIUHBI

Y4eOHBIM IIIAHOM HE MPEIyCMOTPEHO

Bcero

4.4. JlabopaTropHbIE 3aHATHUS
Tembl 1abopaTOPHBIX 3aHATHI U UX TPYIOEMKOCTh ITPUBEIEHBI B TA0NULE O.

Tabmuna 6 — JlabopaTopHble 3aHATHS K HX TPYJIOEMKOCTh

N3 Hux Ne
r]ﬁ[ HaumenoBanue abopaTopHbIX padboT prngf:/{cl;ocm, Hfg;:g::;ﬁ;fl I;?/ISCTI;I;
(dac) JIMHBI
CemecTp 2
1 HccnenoBanue CBONCTB NPOBOASLINX 4 6
CIIJIAaBOB
2 HccnenoBaHue CBONCTB M30JSILIMOHHBIX 4 7




MaTepHUaJIoB
3 | HccnenosaHue CBONCTB MOy POBOAHUKOBBIX 5 8
MaTepHUaJIoB
4 Hccnenosanue CBONCTB MArHUTOTBEPIBIX 4 9
MaTepUaJIoB
Bceero 17

4.5. KypcoBoe mpoekTupoBaHue/ BBIOJHEHUE KYPCOBOM padboThI

Y4eOHBIM IIIAHOM HE MPENyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIIxcs
Buner camocTosATenbHOM padoThl U €€ TPYAO0EMKOCTb PUBEAEHBI B TabIHIE 7.

Tabnuua 7 — Bunel caMoCTOSATENbHON pabOThI U €€ TPYIOEMKOCTb

Bun camocrositenbHON paboThI

Bceero, | Cemectp 2,
4ac 4ac

1

2 3

N3yueHue TeOpeTUYECKOro MaTepuaia
mucumiusbl (TO)

20 20

Kypcosoe npoexruposanne (KI1, KP)

PacuerHo-rpaduueckue 3ananus (PI'3)

BeinonHenne pedepara (P)

ITonroroBka k TeKyL1eMy KOHTPOJIIO
ycneBaemoctu (TKVY)

Jomamnee 3ananne (J13)

Kontposnbabie paboTsl 3a0uankos (KP3)

IToaroroska k MPOMEKYTOUHOMN
arrecrauuu (ITA)

Bcero:

21 21

5. TlepeyeHp yuyeOHO-METONUYECKOTO OOECTIeUeHUST
IUTS CAMOCTOSITETIbHON PadOThl OOYUYAOIINXCS MO JUCITUTLTAHE (MOIYJIO)
Y4eOHO-MeTOMUYeCKUe MaTepHabl IJIsi CAMOCTOSTENbHONU padoThl O0yYarOIUXCsl YKa3aHbl B

oo 7-11.

6. IlepedeHp MeUaTHBIX U 3JEKTPOHHBIX YYEOHBIX M3MaHUN
[lepeyeHb MeYaTHBIX M JIEKTPOHHBIX YUeOHBIX U3aHUI NpUBeneH B Ta0nuLe 8.
Tabnuua 8— IlepeueHp MEYATHBIX U HJIEKTPOHHBIX YUEOHBIX M3AaHUH

Mugp/
URL anpec

bubnmnorpaduueckas ccpuika

Kommectso
SK3EMILIIPOB
B OubIHoTEKe
(xpome
3JIEKTPOHHBIX
9K3EMILIPOB)

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

MarepuanoseaeHue u
MaTepHUasbl 3JIEKTPOHHON
TEXHUKH . [ DIEKTPOHHBIN

pecypc] : KoHCHeKT Jiekumii / M.



http://lib.aanet.ru/

A. Ilnotsiuckas [u ap.] ; C.-
[Terepb. roc. yH-T a3pOKOCM.
npuOOPOCTPOCHUS. - 2-€ U3,

JIOT1. - DJIGKTPOH. TEKCTOBBIE JIaH.
- CII6. : Usn-Bo I'VAIL, 2017. -
271 c.

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

MarepuanoseaeHue u
MaTepHuasbl 3JEKTPOHHON
TEXHUKH . [ DNEeKTPOHHBIN

pecypc] : ydeOHOe mocobue / M.
A. Ilnotsiuckas [u ap.] ; C.-
ITerepb. roc. yH-T a3POKOCM.

pUOOPOCTPOCHUS. - DIIEKTPOH.
tekcToBble maH. - CII6. : U3n-Bo

I'VAII 2018. - 301 c.

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

DNEKTPOTEXHUUECKUE
MaTepuajbl (MAarHUTHBIE
MaTepuabl) ;. [ DIEKTPOHHBIH
pecypc] : yueOHO-MeTOIHUECKOe
nocobue / M. A. IlnotsiHckast [u
ap.] ; C.-Ilerepb. roc. yH-T
a’pOKOCM. MPUOOPOCTPOSHHUSL. -
DJEKTPOH. TEKCTOBbBIC JaH. -
Cankt-IletepOypr : [0. u.], 2020.
-59¢

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

DNEKTPOTEXHUUECKUE
MaTepHuabl (TIOJTyTPOBOIHHUKH) |
[ DnexTpoHHBbIH pecypc] :
yaeOHO-MeToquIeckoe nocooue /
M. A. IlnorsHckas [u ap.] ; C.-
[Terepb. roc. YH-T a3POKOCM.
pUOOPOCTPOCHMS. - DIIEKTPOH.
TEKCTOBBIE NaH. - CaHKT-
[Terepbypr : [6. n.], 2020. - 54 ¢

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

DNEKTPOTEXHUUECKUE
Matepuabl (IPOBOJHUKH) © [
DJNEeKTPOHHBIHN pecypc] :
y4aeOHO-MeToqu4ecKoe mocodue /
M. A. IlnorsHckas [u ap.] ; C.-
ITerepb. roc. yH-T a3POKOCM.
PUOOPOCTPOCHUS. - DIIEKTPOH.
TEKCTOBBIE NaH. - CaHKT-
[TerepOypr : [0. n.], 2020. - 41 c.

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

Haswimos, C. B.
MarepuanoseaeHue u
TEXHOJIOTHsl KOHCTPYKLIMOHHBIX
MarepHuaos : yuebHoe nocobue /
C. B. HaBbinos, P. A. bormanos.
- Mocksa ; Bosorna : Uugpa-
HUnxenepus, 2020. - 256 ¢. -
ISBN 978-5-9729-0416-7. -
TekcT : 37eKTPOHHBIN



http://lib.aanet.ru/
http://lib.aanet.ru/
http://lib.aanet.ru/
http://lib.aanet.ru/

Hpobos, A. B.
DJNEKTPOTEXHUUECKUE
MarepHaisl . yaeOHoe mocodue /
A. B. JIpobos, H. 0. Epmosa. -
2-e u3n., crep. - Munck : PUIIO,
2021. - 234 c. - ISBN 978-985-
7253-48-7. - Tekcr :
3JIEKTPOHHBIN

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

7. IlepedeHb 3NeKTPOHHBIX 00Pa30BATENBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMY HUKALIMOHHOM ceTn « MTHTepHeT»
Ilepeuens 3JIEKTPOHHBIX 00pazoBaTeNbHBIX pecypcos UH(POPMALTMOHHO-
TEJIEKOMMYHUKAUUOHHOW ceTn «WHTepHeT», HEOOXOOMMBIX [UIsi OCBOCHUS TUCIUILTUHBI
npuBeneH B Tabdmue 9.

Tabmuua 9 — IlepedeHb OBJEKTPOHHBIX OOpPA30BATENBHBIX PECYpPCOB  HMH(POPMALMOHHO-
TEJIEKOMMY HUKALIMOHHOU ceTH « M HTepHeT»
URL anpec HaumenosBanue

HNndopmanmonnas baza pecypca B obiactu
http://www.materialscience.ru/ MaTepPHAIOBEICHISI

8. IlepeueHp HHYOPMAILTMOHHBIX TEXHOJIOTUI
8.1. IlepeueHp mporpaMMHOro oOecneueHus, HCIOIb3YeMOro IPH OCYIIECTBICHUU
00pa30BaTeNLHOrO MpoLecca M0 JUCLUTIIIHE.
IlepedeHp nCHONB3yEMOro MpOrpaMMHOro oOecredeHus npeacTasieH B Taduume 10.

Tabnuna 10— IlepeyeHb nporpaMMHOro 00eceYeHust

Ne i/ Haumenosauue

HE NPeyCMOTPEHO

8.2. Ilepeuenn UH(POPMALIMOHHO-CIPABOYHBIX CUCTEM, HCIIOJIB3Y EMBIX npu
OCYLIECTBJIEHNH 00pa30BaTENIbHOTO MPOLECCa MO TUCIUTLINHE

Ilepeuerp HCHONB3yeMbIX HMHGOPMALIMIOHHO-CIIPABOYHBIX CHCTEM IIPE/ICTABICH B
tabmue 11.

Tabmuna 11— ITepeueHb HHPOPMAILTMOHHO-CTIPABOYHBIX CUCTEM

Ne i/ Haumenosauue

He nmpeaycmotpeno

9. MarepuanpHO-TeXHUYECKast Oa3a
CocraB  MarepuaJbHO-TEXHMYECKOH 0a3bpl, HEOOXOOUMOW Ui  OCYLIECTBJIICHHS
00pa3oBaTeNbHOTO MpoIlecca Mo TUCHUIUIUHE, TPEACTaBJIeH B Tadnumel2.

Tabnuna 12 — CocTtaB MaTepHaIbHO-TEXHUUECKOH 0a3bl

Ne HaumenoBaHue COCTaBHOMN 4acTH Howmep aynuropuu
/o MaTepHaTbHO-TEXHUUECKOH 0a3bl (pu HEOOXOAMMOCTH)

1 JlekumoHHas ay iuTopust

2 | CnenuanusupoBaHHas tabopaTtopust « Marepuanosenenue u 14-03 I'actenno
TCXHOJIOTHUA KOHCTPYKITMOHHBIX MaTCpUaJIOB)



http://www.materialscience.ru/

10. OueHouHbIE CpeNCTBa AJ MPOBEAEHUS IPOMEXKYTOUHOMN aTTecTaluu
10.1. CocTaB OLEHOYHBIX CPEACTB MJs1 MpPOBEIAEHHs NPOMEXKYTOUHONW aTTecTaluu
oOyHaromuxcs Mo AUCUUIIINHE MPUBEAEH B Tabnuue 13.
Tabnuua 13 — CocTaB OLIEHOYHBIX CPEACTB Il NPOBEASHHS MPOMEXKYTOYHOH aTTeCTaLIH

Bua npoMexyTO4HON arTecTanun IlepeyeHb OLIEHOUHBIX CPEACTB

Ox3aMeH Cnucok BONPOCOB K 3K3aMEHY;

10.2. B kauecTBe KpPHUTEPHEB OLICHKH VYPOBHSI CPOPMHPOBAHHOCTH (OCBOCHHMS)
KOMIIETEHIINH OOyYaroMUMICA TPUMEHSETCs S-0ajuibHasi MIKajla OLEHKH CHOPMHUPOBAHHOCTH
KOMIIETEHIINH, KOTopas npusenaeHa B Tabnuue 14. B TeueHne cemecTpa MOXKET HCIIOJIb30BATHCS
100-6annpHast  mKana  MOAYJbHO-PEHTHMHIOBOM  CHUCTEMbl  YHHBEpPCHUTETa,  IPaBHJA
HCIIOJIb30BAaHUsl KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIBHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabmuua 14 -Kpureprnu oueHkH ypoBHS COPMHPOBAHHOCTH KOMIETEHIIUI

O1ieHKa KOMIIETEHIIN

Xapaxrepuctrka chOpPMHUPOBAHHBIX KOMITETEHLIA
5-0asubHAas IIKaa paKTep bopmip e

— obyyaromuiicss ryOOKO W BCECTOPOHHE YCBOMJ IPOTPAMMHBIN
MaTepua;

— YBEPEHHO, JIOTHYHO, NIOCIIEIOBATEIbHO H IPAMOTHO €r0 H3JIaraerT,

— ONUPAsICh HA 3HAHWS OCHOBHOM M MOIOJHUTENBHON JIMUTEPaTypBI,

«OTJINYHO» 2
«3AITEHOD TECHO IPUBSA3bIBAET YCBOEHHbIE HAYUHbIE MOJIOXKEHUS C MPAKTUUECKON
NEesITeIbHOCTBIO HalpaBJIeHuU;
— yMeJo 0OOCHOBBIBAET U APTyMEHTHUPYET BbIIBUTAEMbIE UM HICH;
— ZieNaeT BBIBOIBI U 000OIIEHUS,
— cBOOOIHO BJIaJIe€T CUCTEMON CIeNMAIM3HPOBAHHBIX ITOHITHH.
— o0y4Jarouuiicst TBEPAO YCBOMII POTPAMMHBIA MaTepHall, FPaMOTHO U
M0 CyLIEeCTBY U3JlaraeT €ro, ONHpasiCb Ha 3HAaHUS OCHOBHOM
JUTEpaTyphL;
«xOPOIO» — He JIONyCKaeT CYLEeCTBEHHBbIX HETOYHOCTEI], 5
«BAUTCHOY — YBSI3bIBAET YCBOEHHbIE 3HAHUSA C MPAKTHUECKOH MeATeIbHOCTBIO
HampaBJIeHus,;
— apryMeHTHPYET Hay4Hbl€ MTOJIOXKEHUS,
— JieNaeT BhIBOIBI U 000OIIEHUS,
— BJIaJIe€T CUCTEMON CelIMaJIu3UPOBAHHbIX MTOHITUH.
— o0y4Jarouuiicst yCBOMIJI TOJBKO OCHOBHOH NMPOrPaMMHBIA MaTepua,
MO CYIIECTBY H3JIaraeT €ro, ONupasCh Ha 3HAHUS TOJBKO OCHOBHOM
JUTEpaTyphL;
— JIOMyCKAeT HECYIIECTBEHHBIE OMUOKU 1 HETOYHOCTHY,
«yJIOBJIETBOPUTENIHLHO» .
(BAUTOHOY — UCTBITHIBAET 3aTPyJHEHUS] B IMPAKTUYECKOM IPHUMEHEHUU 3HaHHUM

HaTPaBJICHUS,

— cabo apryMEHTUPYET HAyYHbIE MTOJIOKESHIS,

— 3aTpyaHsieTcs B POPMyTMPOBAHNUN BBIBOJOB M 0000IIEHHIH,

— YACTUYHO BJIAJICET CUCTEMON CNELMAIU3UPOBAHHBIX NOHITHUI.

— O0Oy4Jarouuiicss He YCBOWJI 3HAYUTENBHONW YacTH MPOrPaMMHOIO
MarepHana,

— OTyCKaeT  CYyIIECTBEHHble  OMUOKM WM  HETOYHOCTH  MpU
paccMoTpeHuH mpobJieM B KOHKPETHOM HarpaBieHHH,

— UCTIBITBIBAET TPYAHOCTH B MPAKTHUYECKOM MTPUMEHEHUN 3HAHUIA,

— He MOKET apryMEHTHPOBATh HAyYHbIE MTOJIOKEHHS,

— He (hOPMYJIMPYET BIBOJIOB U 00O0IIEHHMIA.

«HEYAOBJICTBOPUTETIbHO»
«KHE 3a4YTCHO»

10.3. Tunosble KOHTPOJIBHBIC 3aJaHUS WU UHBIE MaTEPHAIIBI.
Bompocs! (3amaun) anst 5Kk3aMeHa npeAcTaBiIeHbl B Tadnuue 15.
Tabmuna 15 — Bonpocs! (3aga4un) ajist 5K3aMeHa




Ne [Tepedenb BOMPOCOB (3a1a4) TSI SK3aMeHa Kon

/1 WHIUKATOPa

1 CdopmynupyiiTe 3aBHCUMOCTb CBOHCTB MaTePUAJIOB OT CTPYKTYPBI OIIK-2.3.1

2 ITepeuncnure cBOMCTBAa KPUCTATUTMIECKUX U aMOP(HBIX MaTepPHAaJIOB. OIK-2.¥.1

3 [Tepeuncnure nedekTbl CTPOSHHS KPUCTAIUIMIECKUX MAaTEPHAJIOB OIK-2.V¥.1

4 Ouenure BausiHME NePEKTOB KpPUCTAUIMYECKHX MaTepuanoB Ha wux | OIIK-2.V.1
CBOMCTBA

5 Ilepeuncnure BuAbI CBA3M MeXAy uacTHUamMu B Kpuctaumdeckux | OIIK-2.3.1
MaTepuaax

6 Ouenure BIUSTHUE BUAA CBS3U Ha CBOMCTBA MAaTEPUATIOB OIIK-2.V.1

7 Omnpenenure mo nuarpamme (pasoBblii cocTaB cIUIaBoB mo 3amaHHomy | OIIK-2.V.1
XUMHUYECKOMY COCTaBY

8 Kak BiusieT nepeoxiakaeHue pacriaBa Ha ero pasoBoe cocTosiHue OIIK-3.VY.1

9 Ilepeuncnure OCHOBHBIE CBOMCTBA OPTaHUYECKHUX MOJUMEPOB OIIK-3.V1

10 IIpuunHa XpynKkoro pa3pyuieHust CTEKOI U METOAb! yIPOYHEHUs OIIK-2.V¥.1

11 CaolicTBa U IpUMEHEHUE KEPAMUKHU OIIK-2.B.1

12 Ouennre 3aBUCHUMOCTb YAENBHOTO 3JekTpuueckoro comnpotusyenus | OIMK-2.3.1
METAJJIOB U CIIJIABOB OT COCTaBa U CTPYKTYpPbl

13 Br16op MaTepuanoB st 3IEKTPHUECKUX KOHTAKTOB OIK-2.V¥.1

14 BBI00Op pe3UCTUBHBIX CIIABOB U MPUMEPHI TPUMEHEHUS OIK-2.V¥.1

15 YcnoBus CBEpXIPOBOAALIETO NEPEXoaa U CBONCTBA CBEPXIPOBOIHUKOB OIIK-3.¥.1

16 [Tepeuncnure cBOiicTBa M 0OIACTD MPUMEHEHHSI CBEPXIIPOBOAHUKOB OIK-2.V¥.1

17 Ouenute CBOICTBa MOJYNPOBOAHMKOB U mepeunciaute npoctele | OIIK-2.3.1
MOJIy IPOBOXHUKH

18 OueHute BIMsAHME AOHOPHOM M akuenTopHoW mnpumecu Ha csoiictBa | OIIK-2.3.1
MOJIy IPOBOJIHUKOB

19 Hasosure mnapamerpsl, onpeaenstoliue cBoiicTBa nogynposogHukosB B | OIIK-3.V.1
3aBUCHMOCTH OT OOJIACTH UX MPUMEHEHHS

20 OOmpsicaure  siBIeHMe  (POTONMPOBOAMMOCTH  NOJyNpoBOAHHKOBBIX | OITK-2.V.1
MaTepUaoB

21 [Tepeuncnure AM3IEKTPUUECKHE MaTEPHUATIBl U 0OJIACTH MX TPUMEHEHUS OIIK-2.3.1

22 OueHute CBONCTBA AMBJIEKTPUKOB JUJIs1 U30JSILIUU OIIK-3.3.1

23 Ilepeuncnure AuaaEKTpUUECKHE MaTepuaibl C akTUBHBIMU cBoiicTBamu U | OIIK-2.VY.1
00JIaCTH UX TPUMEHEHUS

24 HazoBute peppomarauTHbie MaTepuasbl U OOBICHUTE UX CBOWCTBA OIIK-2.3.1

25 Beibepure matepuan mis MarHuTonpoBona, npusenure obocHoBanue | OIIK-2.V.1
BbIOOpA

26 OueHka KOHCTPYKIMOHHOH MPOYHOCTU MaTepuanos npu cratudeckux u | OIIK-2.3.1
IUHAMHYECKHUX Harpys3kax

27 Beibepure Bun Ttepmuueckoil obpaborkm cruaBoB mnsi obecneuenus | OIIK-2.VY.1
napaMeTpoB MPOYHOCTU

28 Ilepeuncnure cnnaBel € BBICOKOH yaenbHOH mnpouHocThlo. [laiire | OIIK-2.B.1
CPaBHUTEJBbHYIO XapaKTEPUCTUKY

29 CpaBHuTe 0COOGHHOCTHM  CTPYKTypel U  cBoiictBa cmiasoB u | OIIK-2.B.1




KOMITIO3MIIUOHHbBIX MATCPUAJTIOB

30

OueHnrte CBOWMCTBA HAHOCTPYKTYPHbIX MarepuanoB B cpaBHeHun ¢ | OIIK-2.3.1
MaKpOpPa3MEpPHbIMHU CTPYKTypaMu

Bomnpoce! (3anaun) ans 3auera / qudd. 3auera npeacrasieHs! B Tadaume 16.

Tabnmuna 16 — Bonpocs! (3agaun) anst 3adera / qudd. 3adera

Ne n/m [Tepedenn BompocoB (3amay) mist 3a4era / qudd. 3adera

Kon
WHOUKATOpA

Y4eOHBIM IJIAHOM HE MPEIYCMOTPEHO

Ilepeuerp TeM 111 KypCOBOIO MMPOEKTHPOBAHUS/BBIMOJHEHUS] KypCOBOW pabOTHI

npencTasiieHsl B Tabmuie 17.
Tabnuua 17 — IlepeueHp TeM AJisi KYPCOBOTO MPOEKTHPOBAHMS/ BBITIOJIHEHUST KYPCOBOH padoThl

Ne i/

[IpumepHBIH epeueHb TeM sl KYPCOBOTO MPOEKTUPOBAHHS/ BBIIOTHEHUS
KypCOBOH paboThI

VY4eOHBIM IJIAHOM HE MPENYCMOTPEHO

BOHpOCbI AJie IpPOBEACHUSA HpOMe)KYTO‘{HOfI arreCrTaliii B  BHUAC TECTUPOBAHUA

npencTasiieHbl B Tabmuie 18.

Tabnuua 18 — IlpumepHBbId IepeueHb BOIIPOCOB ISl TECTOB

No
/i

Kon

IIpumepHBIii EpedeHb BONPOCOB JIs1 TECTOB
WHOUKATOpa

1.

Ilpouumaiime 3a0anue u évidepume 0OUH NPAGUILHHBLIL OMGEM OIIK-2
VYKaXnuTe K KakuM eeKTaM KPUCTAIUTMIECKHX CTPYKTYP OTHOCATCS
IpaHuLbl 3epeH?

a) ToueuHble ne(eKThl

0) BakaHCcHH

B) TIOBEPXHOCTHBIE IEPEKTHI

T') TUCJIOKALUN

Ilpouumaiime 3a0anue u vibepume 0OUH WU HECKOTbKO OIIK-2
NPasUIbHBIX OMEEMO8.

Omnpenenure Kakue U3 NEPEUUCICHHBIX METAJJIOB M CIJIABOB OTHOCSITCS
K PE3UCTUBHBIM MaTepuanam?

a) aFOMHUHAN

0) cruiaB HUXPOM

B) Melb

T) CIJIaB KOHCTAHTaH

Ilpoyumaiime 3a0anue u pacnonodcume 6apuUaAnnbL OMeemad 6 OIIK-2
HNPABUIbHOIL ROCE008AMEIbHOCHIU.

YkakuTe CTaIHM PEAKUUH MJIACTHYHBIX CIJIABOB HA HATPYKEeHHe:
a) ympyrast neopmarnus,

0) mutacTrueckast nedopmanus;

B) paspyLieHue

I') HAKJIeT

YcraHOBUTE COOTBETCTBHE MEXKAY THIIOM TBEPAOH (a3bl H € OIIK-2
XAPAKTEPUCTHKONH PACTBOPHMOCTH:

A) TBepablie pacTBOPHI 1) MoxeT ObITh HEOTPAHUUYEHHON
3aMEeLIeHHSI PacTBOPUMOCTH

b) Teepapie pacTBOPBI BHENPEHHs | 2) pAaCTBOPUMOCTh OrpaHUYCHA
B) Xumuueckue COeqUHEHHS 3) cTPOro onpeneeHHOE




COOTHOIIEHHE KOMITOHEHTOB
I') Mexanndeckne cMecH 4) KOMIIOHEHTBI HE PACTBOPSIIOTCS
ApYr B Apyre

Janumiume ev10pannbvie YUPPLL KOO COOMBEMCMBYIOUUMU OYKBAMU:
A b B r

5. Ilpouumaiime 3a0anue u oaiime ceoil pa3eepHymulil GAPUAHM OIIK-2
omeema.

3anuiuuTe pa3BepHYTHIN OTBET Ha BOIPOC

B 4em 3akiI04aeTcs npouecc NoJasipu3aluy AUIEKTPHKA B
IEKTPHYECKOM moje?

6. Ilpouumaiime 3a0anue u évibepume 0OUH NPAGUILHBLIL OMGEM OIIK-3
Omnpenenure Kk KakuM aAedeKkTaM KPUCTALTHYECKIX CTPYKTYP OTHOCSITCS
«AUCTIOKALIUI» ?

a) TIOBEPXHOCTHBIE Ne(PEeKThI

0) oObeMHbIe ne(eKThI

B) TO4EUHbIE NePEKTHI

1) TUHEHHBIE 1e(EKThI

7. Ilpouumaiime 3a0anue u gvibepume 0OUH UL HECKOHKO OIIK-3
RPAGU/IBHBIX OMBEEMOE.

OueHuTe Npy KaKOM BHEIIHEM BO3JI€HCTBUH HapyLIaeTCsl
CBEPXIPOBOIALLEE COCTOSIHUE?

a) NP KPUTHYECKOM 3HAYEHUHU MHAYKLUHUH MarHUTHOTO TOJISI
0) mpu KPUTUIECKOM 3HAUYEHUH CHJIbI TOKA

B) IPU KPUTHUECKOM 3HAYEHUU TEMITEPATYPhI

I') B CHUIbHBIX MArHUTHBIX M 3JIEKTPUIECKHUX TOJSIX

8. Pacnonokure XapakTepHUCTHKH MATHUTHOH BOCIPHUMYHUBOCTH OIIK-3
MATEpPHAJIOB ¢ MATHUTHBIMH CBOHCTBAMM B NMOPAJKE BO3PACTAHUSA €€
BeJIMYHHBI (0T MEHbIIUX 3HAYEHUH K 00JbIINM):

a) TMaMarHeTUKH

0) mapamMarHeTuKu

B) peppUMarHeTUKH

r) beppOMarHeTHKH

9. Ilpouumaitme mexcm u ycmanosume coomseemcmeue. K kasrcooii OIIK-3

nO3UUUU 8 /1e60M CHIODYEe noddepume COOMBEMCMEYIOWYI0 ROZUYUIO

6 npasom cmoibue.

YcTaHOBUTE COOTBETCTBHE MEKAY MATEPHAJIAMH H 3HAYEHHEM HX
AeJbHOI0 3J1eKTPHYECKOI0 CONPOTHBJICHHS

A) IposogHukK 1) p=10 7+ 10 Om-m;
b) IMonynpoBonHuKH 2) p=105+ 10 Om-m;
B) Jlusnextpuku 3) p=105+ 10" Om-ni;
Janumume avlOpannsie YUPPsL NOO COOMBEMCMBYIOUUMU DYKEaAMU:
A b B
10. | Ipouumaiime 3a0anue u oaitme c6oil pazeeprymolii 6apuanm OIIK-3
omeema.

3anuiuuTe pa3BepHYTHIN OTBET Ha BOIIPOC.
B uem 3akouaercsi 00paTHbIi Nbe303J1eKTpUYecKHi 3¢ deKT.

Ilepeuerb Te€M KOHTPOJBHBIX PadOT MO MUCHMIDIMHE OOyHaroIuXcs 3a04HOH (HOpMBI
oOyueHwus1, mpeacTasjieHsl B Tadmie 19.



Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX padOT

Ne i/ IlepedeHb KOHTPOJBHBIX padOT

He npeagycmotpeno

10.4. Meronuueckue  MaTepuaibl, ONpeNeIsAIINEe  OPOLENYyPhl  OLECHWBAHUS
WHANKATOPOB, XapaKTEPU3YIOIUX 3Tambl (HOPMUPOBAHMS KOMIICTCHLIMM, COAEpPKATCS B
JIOKaJbHBIX HOpMaTuBHBIX akTtax [YAIl, pernamMeHTUpyoImHux TMOPSAOK U MPOLEAypy
MPOBEJICHUS] TEKYILIErO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOH aTTeCTaluu O0yYaroIInXcs
I'VAIL

11. Meroauveckue yka3aHusl sl OOYUYArOIIUXCS IO OCBOSHHIO TUCIIUTIIHHBI
[lenpr0 MUCHUTUTHHBI SIBNISIETCST — TIOJy4Y€HHE CTYIACHTAMH HEOOXOIUMBIX 3HAHUM,

YMEHHH W HaBBIKOB B OOJNACTH CO3MaHUS MOAAEPKUBAIOLIEH 00pa30BaTENbHON Cpernbl
npenogaBaHsad HHXKXCHCPHBIX OUCLUIIINH. O6yLIaI-OH_II/IMC$I npeaoCTaBIACTCA BO3MOKHOCTD
Pa3BUTL U MPOACMOHCTPUPOBATL HABLIKU B O6.]'IaCTI/I, CBSI3aHHOM C MOJIYUYCHUEM CTYyACHTaAMH
TCOPETHUCCKUX 3HAHUI H MNPAKTUYCCKUX HABBIKOB IO MAaTCPpUAJIOBCACHUIO, MarcpuajiaMm,
NMPUMEHACMBIM B KOHCTPYKLUAX yCTpOfICTB, METOOAaM U CPECACTBAM KOHTPOJIA U HUCCICAOBAHUA

UX XapaKTePUCTUK

11.1. Meromuueckue yka3aHUs s OOy4arOIIUXCS IO OCBOEHHUIO JIEKIIMOHHOTO
Martepuaa.

OCHOBHOE Ha3HAYEHUE JICKIUOHHOTO MaTepuaja — JIOTUYECKU CTPOMHOE, CHUCTEMHOE,
riyboOKOe W sICHOE U3JIOKeHue yudeOHOoro marepuwana. HasHayeHWe COBPEMEHHOW JIEKIHH B
paMKax OUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCKO HMH(OPMAIMIO MO TeMe, a B OCBOCHUU
(dyHIAMEHTaNbHBIX MPOOJSIEM IUCHUIUIMHBI, METOAOB HAYYHOTO TIO3HAHMS, HOBEHWIINX
JIOCTHKEHUH Hay4dHOW MbICaH. B ydyeOHOM mpolecce JIeKIUsl BBIMOJHSIET METOAOJOTHYECKYHO,
OpPTaHU3ALMOHHYI0 U WH(POPMAIMOHHYIO (YHKIUU. JIEKIUs pacKpbIBAeT MOHATHHHBIN ammapat
KOHKpeTHOW oOjacTu 3HaHWS, €€ mpoOJeMbl, MaeT LEeJIbHOE MPEACTaBJICHHE O IUCLUILINHE,
MOKAa3bIBAET B3aMMOCBSI3b C IPYTUMHU JUCLUTUTHHAMH.

[InaHupyemMbie Pe3yabTaThl MPH OCBOCHHUH 00YYAIOIMUMHUCS JEKIIMOHHOTO MaTepHaa;’

— TIONy4YEHHUE COBPEMEHHBIX, LIEJIOCTHBIX, B3AUMOCBS3AHHBIX 3HAHWUM, YPOBEHb
KOTOPBIX ONPENENsIeTCs LENeBON yCTAHOBKON K KaXXA0W KOHKPETHOU TEME,

— TIOJyY€HHE OIbITa TBOPUYECKOH pabOThI COBMECTHO C MPEIIOIaBATENIEM,

— pasBuTHe NPO(EecCCHUOHANBHO-NEOBBIX  Ka4yecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEJIBHOTO TBOPYECKOTO MBIIILJICHUS.

— TOsIBJICHHE HEOOXOAMMOIO HHTEpeca, HEOOXOAUMOTO JIJIsl CAMOCTOSITEIBHON paloThI,

— TONy4YeHHWE 3HAHUNW O COBPEMEHHOM YPOBHE pa3BUTUS HAYKH U TEXHUKU U O
MPOTHO3€ UX Pa3BUTHsI HA ONMKANIINE TOMBI,

— HAy4YUThCS MeToaudecku oOpabaTbiBaTh MaTepuai (BBIASIATH TJIaBHBIE MBICITH U
MOJIOKEHUs, TMPUXOAUTh K KOHKPETHBIM  BBIBOJAM, TMOBTOPSTh HMX B  Pa3JIUYHBIX
bopmyIHpoBKax);

— TOJy4YeHUE TOYHOrO MOHMMAHHMS BCEX HEOOXOMUMBIX TEPMUHOB U TIOHSITHH.

JIeKUMOHHBI MaTepuans MOXKET CONPOBOXKAATBCA AEMOHCTpPALMEl ClallioB U
UCTIOJIb30BAHMEM PA3aTOYHOTO MaTepuajia MpH MPOBENEHUU KOPOTKUX OHUCKYCCUH 00
OCOOEHHOCTSIX MPUMEHEHUS OTAENIbHBIX TEMATHK 110 JUCLIUILINHE,

CTpyKTypa NpeaocTaBiaeHNs JEKIMOHHOTO MaTepHaa;

- TEMAaTUYECKUE JIEKLINH 110 Pa3aeaM Kypca;

- IEMOHCTpaLus CIaiAoB,;

- KOHTPOJIbHBIE BOIPOCHI K pa3aesiaM Kypca.




JTeKUMOoHHbIE MaTepuanbl MMeTCA B M3LaHHOM BUAE, B BUAE 3NEKTPOHHbLIX PecypcoB
ononuotekn MYAn.

11.2. MeTofAnYecKne yKasaHusA Ana 06yyaroLMXCHs MO BbIMONHEHWIO /1ab0pPaTOPHbIX
paboT.

B xofe BbINOAHEHWA NabopaTopHbIX paboT obydyatowmnincs A[OMKEH Yrayoutb W
3aKpenuTb 3HaHWUA, MPaKTUYECKMe HaBblKW, OBajeTb COBPEMEHHOW MeTOAMKON M TEeXHUKOW
JKCMepuMeHTa B COOTBETCTBMM C KBaIM(PUKALWOHHON XapakTEPUCTUKOM obyuyaroLierocs.
BbinonHeHne nabopaTopHbIX paboT COCTOUT M3 3KCMNEPUMEHTaNIbHO-NMPaKTUUYECKON, pacyeTHo-
aHaNMTUYECKOM YacTeill N KOHTPONbHbIX MEPONPUATHUIA.

BbinonHeHne nabopatopHbiX paboT o6ydyatoMMCcA ABASETCA HEOTbeM/IEMON YacTbio
M3yYyeHuUs OUCUUNAUHbLI, ONpefensieMoil y4yebHbIM NNaHOM, M OTHOCUTCA K CpefCcTBaMm,
obecneunBarL MM peLleHne cnefyoLmnx OCHOBHbIX 3afay obyuvatoLierocs:

- npuobpeTeHWe HaBbIKOB WCCNEAOBaHUA  MPOLECCOB, HABMEHWUA U  OOBEKTOB,
M3yyaeMblX B pamMKax faHHOW AUCLUNIINHbI;

- 3aKpensieHve, pasBUTWe W AeTann3auus TEOPETUYECKUX 3HaHWMI, MNOMYYeHHbIX Ha
NeKumnax;

- MNOJNyYyeHVe HOBOM MH(OPMALMM N0 U3y4yaeMoin AUCLUNINHE;

- npuobpeTeHMe  HaBbLIKOB  CaMOCTOSATENbHOMW  paboTbl C  nabopaTopHbIM
obopygnosaHuem n npubopamu.

3afaHue v TpeboBaHUS K NPOBeAeHUIO NabopaTopHbIX paboT
NabopatopHble paboTbl BbINOAHAKTCA B flabopaTopuyM  MaTepuanoBefleHUs  Ha

NabopaTopHbIX YCTAHOBKAX C 3aro/IHEHWEM MPOTOKOA N3MEPEHUIA.

CTpyKTypa 1 hopma oTyeTa 0 nabopaTopHOil paboTe

OTueT no nabopaTopHoii paboTe BKAOYaeT 06s3aTe/ibHble MYHKTbI, NMPeAcTaBieHHbIe B
MeTOANYECKNX YKa3aHUAX.

Tpe6oBaHMA K 0hOpMAeHUIO 0T4eTa 0 nabopaTopHoil paboTe

TpeboBaHMA K 0)OPMNIEHNIO OTUeTa NPeSCTaBNeHbl B METOAMYECKUX YKa3aHUAX

MeTofMuecKmne yKasaHns n3gaHbl B BUe 3IEKTPOHHbIX pecypcos 6ubnmoteku 'Y Al

TUTYNbHBIA NACT OTYeTa AO/IKEH COOTBETCTBOBATH LWAG/MOHY, NPUBEAEHHOMY B CEKTOpE
HOpMaTUBHOM foKyMeHTauum 'Y Al https://guap.ru/regdocs/docs/uch

OdopMneHne OCHOBHO 4YacTh OT4yeTa AO/MKHO OblTb OOPMIEHO B COOTBETCTBUM C
FOCT 7.32-2017. Tpe6boBaHUs nNpuBefeHbl B CEKTOpPe HOPMATUBHON [LOoKyMeHTauunm [YAT
https://guap.ru/regdocs/docs/uch

Mpn QopmMnpoBaHMM CNmMcKa UCTOYHMKOB CTyAeHTaM HeobX0AMMO PYKOBOACTBOBATHCH
Tpe6oBaHuamun ctaHgapta FOCT 7.0.100-2018. Mpumepbl OPOPMIEHUS CMUCKA UCTOYHUKOB
npuBeAEHbI B CEKTOPe HOPMaTUBHOM AoKymeHTaumu 'Y AT, https://guap.ru/regdocs/docs/uch

11.3. MeTognyeckme ykasaHus gns 06y4vatoLmnxcs no nNpoxXoXAeHU0 camoCTOATeNIbHOW
paboTbl

B X04e BbINOMHEHWUA CaMOCTOATENIbHOW paboThbl, 06yyaloWMNincs BbINONHAET paboTy no
3aflaHNI0 N NpU METOAMYECKOM PYKOBOACTBe npenojaBatens, HO 6e3 ero HemnocpenCTBEHHOIO
yyacTtus.

[Ons obyvalowmxca Mo 3ao04yHOW (opme 00yyeHUsi, camocCToATeNbHas paboTa MOXeT
BK/IKOYATb B CEOS KOHTPO/LHYIO paboTy.

B npouecce BbINONHEHWA CaMOCTOSTENbHON paboTbl, y obydatouierocs opmupyeTcs
LenecoobpasHoe nnaHMpoBaHWe paboyero BpeMeHW, KOTOPOe M03BONSET UM pa3BMBaTbh YMEHUA
M HaBblKW B YCBOEHMM M cucTemMaTU3auum npuobpetaeMbiX 3HaHWIA, obecneymBaeT BbICOKMWIA
YpOBeHb YCMeBaemocTW B Mepuof 06yyeHWs, MOMOraeT MOAYYUTb HABbIKW MOBbILEHWSA
NnpogeccUoHanbHOro YpPoBHS.


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

MeTtoauuecKUMH ~ MarepuajaMu, — HANpaB/SIONIUMH  CAMOCTOSITEJIbHYKO — paboTy
00y HaIOLITUX CSISIBITSIFOTCST:
—  y4e0HO-METOIUYECKUN MaTepHhall o AUCLUILINHE,

11.4. Meronuueckne yKazaHus i OOYYAIOLIUMXCS 1O MPOXOKIACHUIO TEKYLIEro
KOHTPOJIS yCIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH MNPEAyCMAaTPUBAECT KOHTPOJb KaydeCTBAa 3HAHUM
00y4Jaromuxcsi, OCyIIEeCTBJIIEMOTO B T€YEHHE CEMECTPa C LENIbI0 OLEHUBAHUSA XOOa OCBOCHHUS
JOUCLIUIINHBL

Ilpu mpoBeaeHHM TEKYILIErO KOHTPOJA YCHEBAEMOCTH MCIOJNB3YIOTCS KOHTPOJIBHBIE
TECTOBBIE BOIIPOCHI, NMPEACTABIEHHBIE B METOAUYECKUX YKA3aHUAX MO MPOXOXKACHUIO TEKYILEro
KOHTPOJIL yCIEeBAaEeMOCTH. Pe3ynbpTaTel TEKyIEro KOHTPOIsl OLEHUBAIOTCS U YUUTBIBAKOTCS MPU
MPOBEACHUHN IPOMEKYTOYHOH aTTeCTaLMM.

B Teuenue cemecTphl CTYIEHTBI:

- 3aIUINAIOT JJabopaTopHbIe paboTsl (4 WT);

- BBIMOJIHSIIOT TECTUPOBAHUS MO MaTepuaiam Jiekuuu B cpere LMS.

11.5. Meronudeckue ykazaHus it OOYHAOIUXCS MO MPOXOXKICHUIO MPOMEKYTOUHOM
aTTecTaluu.

IIpomexxyTouHast ~ arrecTaumss  OOyYaIOUIMXCS ~ NPENyCMaTPUBAET  OLCHMBAaHUE
NPOMEKYTOYHBIX U OKOHYATEJIbHBIX Pe3yJbTaToB 00yueHus: no aucuuruimHe. OHa BKIIIOYAET B
ceOst:

— 9K3aMeH — (opma OLIEHKH 3HAaHWH, MOJNYYEHHBIX OOY4YaroIIUMCs B TIPOIecce
U3yUYeHUs] BCEH MUCLMIUIMHBI WM €€ YacCTH, HABBIKOB CAMOCTOSTENBLHON padoThl, CIOCOOHOCTH
NPUMEHITh UX Ul peLIeHUs] NPAKTUYeCKUX 3adad. DJK3aMeH, KaK IpPaBWJIO, MPOBOJUTCS B
MEepUOA HK3aMEHALIMOHHOM CeCCMM U 3aBepIUaeTCsl aTTECTALMOHHOM OLIEHKOW «OTJIMYHOY,
«XOpPOLIOY, YIOBJIETBOPUTEIBHO», KHEYIOBJIETBOPUTEIBHOY.

B Teuenne cemectpa cTyaeHTy HeoOXoauMMo caath He MeHee 50% madoparopHbix pador,
BBITIOJTHUTH TECTUPOBaHUS B cpene LMS He Hmke oueHku "ynosierBopurtenbHo". B cnyuae
HEBBINIOJHEHUH BBIIIEU3JIOKEHHOT0, CTYIEHT, NMPHU YCHEIHOM MPOXOXKAEHUU MPOMEKYTOUHON
arTecTanny B opMe SK3aMEHa, HE MOXKET TOJTYyYHUTh aTTECTALIMOHHYIO OLIEHKY BBILIe "XOpomo".
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