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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

enpto aucuuruinHbl «DPU3NYECKUE OCHOBBI MaTEPHATOBEICHUS» SBISETCS
JIaTh ~ OCHOBHBIE 3HAHUS O  CTPOCHUH, (U3HYECKHX, MEXAaHHYECKUX U
TEXHOJIOTHYECKUX  CBOHCTBAaX  MarepuaioB;  cPOPMHUPOBATH y  CTYJCHTOB
MpeAcTaBieHuss 00  OCHOBHBIX  TEHJEHUMSAX M HANpaBJICHUSAX  Pa3BUTHUSA
COBPEMEHHOTO TEOPETUYECKOTO u MPUKIIATHOTO MarepuaioOBEACHMS,
3aKOHOMEPHOCTSIX (OPMUPOBAaHUS W YOPABICHUS CTPYKTYpOH H CBOWCTBaMHU
MarepuaioB TMPU MEXaHUYECKOM, TEPMHUYECCKOM, DPAAHAIMOHHOM U JIPYTHUX BHJAX
BO3JICHCTBUSI Ha MaTepual, 0 MeXaHu3Max (a3oBbIX U CTPYKTYPHBIX IpPEBpaIllCHUN
M WX 3aBUCUMOCTH OT YCJIOBHH TemioBo oOpaborku. Cpenarb OymyImiero
CHEIUATUCTa KOMIIETEHTHBIM B BBIOOpPE MAIIMHOCTPOUTEIBHBIX  MaTepUAJIOB,
TepMHUYECKO 00paboTKe TOTOBBIX W3JCIUNA JJIS TPHUAAHUS UM OIpeAeNIeHHBIX
AKCILTYaTallMOHHBIX CBOMCTB.

Jarb cTyneHTaM HEOO0XOJIMMOE€ KOJIMYECTBO 3HAHHWM MO OOIIMM METOJHUKaM M
JIOTUKE PEIICHHS TMPOCTBHIX  MATCPUATOBEIYECKUX  3a1a4, KOTOPhIE  MOTYT
BO3HUKHYTb Ha IIPOU3BOJICTBE.

1.2 3apauyu u3yyeHus JUCUMIIMHBI

B pesynbrare wusydeHuns kypca «PU3HUECKHE OCHOBBI MarepUalOBENCHHUSD)
CTYIACHT JOJDKEH TMPHOOpEecCTH 3HaHHUs, KOTOpble IOMOIYyT €My pellaTh
MHOTOYHCIICHHBIE ~ KOHCTPYKTOPCKO-TEXHOJIOTUYECKHE TMPOOIEeMBbl, BO3HHKAIOIINE
npu padoTe B Pa3IMYHBIX OTPACISAX MPOMBILIIEHHOCTH.

CTylleHT JOJDKEH 3Harh: METO/Abl IPOTHO3MPOBAHUS PAOOTOCIOCOOHOCTH
Marepuaga B 33JaHHBIX YCJOBMSX OKCIUIyaralMs; TEXHOJIOTMYECKHE pPEKHUMBI
TEPMHAYECKOM, TEPMOMEXAHUYECKONW, XUMHUKO-TEPMUYECKMH W JpPyTUX BUIOB
00paboTKN MAaIIMHOCTPOUTEIIBHBIX Marepuaos; COBPEMEHHBIE  METOJIBI
UCCJIEIOBaHUsSI MaKpO, MHUKpPO- M TOHKOH CTPYKTypbl MAaT€pHUAIOB, 3arOTOBOK U
MAIIMHOCTPOUTEIBHBIX JTECTAICH.

CryneHTsl NOKHBI YMETh HCHOJB30BaTh: 3aKOHOMEPHOCTH, OTPAXKarOIIUe
3aBUCUMOCTH MEXAHUYECKUX, du3nUecKuXx, (U3NKO-MEXaHNYECKUX "
TEXHOJIOTUYECKUX CBOMCTB COBPEMEHHBIX MAarepuaioB OT XMMHUYECKOIO COCTaBa,
CTPYKTYPHOTO COCTOSIHMSI M BHJAOB OOpabOOTKH; OCYLIECTBISATh B  KaXKIOM
KOHKPETHOM Clly4yae ONTUMAIbHBIN BBIOOp Marepuaa.

CTyneHTsl [OJDKHBI HMMETh HAaBBIKH: IPUTOTOBJICHHMS MHUKpPOUUIM(OB, Ha-
CTPOMKM W paboThl Ha MeTaulorpahuyecKuXx MHUKPOCKOIAX, OMpPEIeICHUs
TBEPAOCTU JeTalel, Ha3HAYEHHs] PEKUMOB TEPMHUECKOW O0OpabOTKU ISl MpUIAHUS
OKOHYATEJIbHBIX CBOMCTB U3EIINSAM.

1.3 IlepeyeHbp NJIaHMPYeMbIX pPe3yJbTATOB OOy4YeHHMs] MO JAUCHUILINHE
(Moay/110), COOTHECEHHBIX € IJIAHMPYeMbIMH Ppe3yJbTATaAMH  OCBOCHMS
0o0pa3oBaTeJIbHOM MPOrPaMMBbI

Koa n HanmeHoBaHue MHOUKaTopa 3aI'I.I'IaHMpOBaHHbIe pe3ynbTtaTthbl o6yquM;| no ancuuninunHe
OOCTUXEHNA KoMneTeHUunn

OIIK-3: CnocoGeH nNpoBOANTh H3MEPEHHUs IapaAMeTPOB CTPYKTYPbl, CBOICTB
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XYAOKECTBCHHBIX MATEPHUAJIOB, XYyT10:KECTBCHHO-ITPOMBIIIJICHHBIX 00bEKTOB U
TEXHOJOI'HYE€CKHUX MPOLECCOB UX U3TOTOBJICHUA

OIIK-3: CnnocobeH poBOAUTH
MU3MEPEHMS TIapaAMETPOB
CTPYKTYpBI, CBOWCTB
XYJ0’KECTBEHHBIX MaTepHUAIOB,
XY/J10’KE€CTBEHHO-
HPOMBIIIJIEHHBIX 00BEKTOB U
TEXHOJIOTHYECKUX IPOLIECCOB
UX U3TOTOBJICHHUS

Teopuro cruiaBoB

MapkupoBKy cTaneiu

MapKupoBKy 4yTyHOB

[Tonw3oBarbes mpubopom Pokserna

[Nonp3oBarsest mpubopom bpunemnis

[Tonb3oBarbest MeTaIOrpaPUuecKUM MUKPOCKOTIOM
Teopuelt nerupoBaHust cTaneu

Teopuelt 3akaku ¥ OTIyCKa CTalen

Teopuel CIIIaBOB LIBETHBIX METALJIOB

1.4 OcobeHHOCTH peaM3auuy JUCHUATIIMHBI

SI3BIK peann3anuy IUCUUILIMHBL Pycckuil.

JucnurnuHa (Moyib) peanusyercs ¢ npumeHenneMm D0 u JIOT

URL-anpec u Ha3BaHHWE 3JIEKTPOHHOTO oOydaromiero kypca: https://e.sfu-
kras.ru/course/view.php?1d=8912.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 2(72)
npemnoaaBaTeseM:
3aHATHA JTEKIMOHHOTO THIA 0,5 (18)
MIPAKTHYCCKUE 3aHATHS 0,5 (18)
naboparopHbie paboTh 1 (36)
CamocrosiTesqbHas padora 2(72)
obyuarommxes:
KypCOBO€ IPOEKTHPOBAHNE
(KTT) Her
KypcoBas padora (KP) Her
IIpomexyTounasi arrecranus |1 (36)
(Ox3amen)




3 Conep:kanue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

OTXXUr

3aHsaTUA
IEKIIHOHHOTO CamocrosTenbHast
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
n/m Mozyuu, Temsl (pa3zieins) AUCUUIITHHBL [IpakTnueckue paboThI W/unu
3aHATUA [IpakTHKyMBI
B Tom B Tom B Tom B Tom
Bcero yncne B Bcero yucne B | Bcero yucne B Bcero 4ucie B
3NO0C anocC 3N0C 3UO0C
1. 1. CTpoeHue H CBOIICTBAa MATEPHAJIOB
1. Benenue. Kpucrammmaeckue u amopdHbIe Tena 2 1
2. MUKpOCKONTMYECKHUI aHAITU3 4 2
3. ATOMHO-KPUCTAIMYECKOE CTPOECHUE METATIIOB 4 2
2. 2.®opMuUpOBaHHE CTPYKTYPHI JUTHIX MATEPHAJIOB
1. Kpucrauuzanus MeTauioB 2 1
2. OnpeneneHue KPUTUIECKUX TOUEK CINIABOB CUCTEMBI 4 5
CBUHEII-CypbMa
3. [TocTpoeHne KpUBBIX OXJAKICHUS METALIOB 6 2
3. 3.®opMuUpPOBaAHUE CTPYKTYPHI AehOPpMHUPOBAHHBIX METAJLIIOB
1. [Tnactuueckoe neopMUpPOBaHUE MOHO- U
nonukpuctauioB.Haknen. Bo3Bpar u pekpucraminzanus 2 1
METAIIJIOB.
2. JlopeKpHUCTAIM3AUOHHBIA U PEKPUCTALIIN3ALMOHHBINA 4 5




3. dedbopmariys METALIOB | |

4. 4.Bausinue XMMHUY€ECKOro COCTABA HA PABHOBECHYIO CTPYKTYPY CILIABOB

1. MeToapl MOCTPOEHUS TUarpaMM COCTOSIHHS CIIJIaBOB 2

2. IlocTpoeHue auarpaMMbl COCTOSTHUSL CIUIaBOB CBUHELI-
cypbMa

3. [locTpoeHue quarpamMM COCTOSIHUS CILIaBOB

5. 5.JluarpamMmMa COCTOSTHHUA KeJ1e30YIJIePOAUCThIX CILIABOB

1. I[I/Ial"paMMa COCTOSIHHSA CIIIIABOB JKCJIC30-ICMCHTUT. 7
I[I/Ial"paMMa COCTOsIHHUA CIIJIaBOB )KCHGSO—erMHHﬁ-yrﬂepOH

2. 3y4yeHne MUKPOCTPYKTYpPBI U CBOMCTB. CTaIEH.
N3yueHne MUKpOCTPYKTYpbI M CBOWCTB UyT'yHOB.

3. IlocTpoeHre KpUBBIX OXJIOKACHUS CTAIEH U YyTYHOB.
(dbopmMHpOBaHHE CTPYKTYPHI

4. Kene3oyrinepoauCTbie CILIaBbl

6. 6. Tepmuueckasi 00padoTKa CIJIABOB

1. Teopus Tepmudeckoii 00paboTku craneii. TexHomorus
TepMUYECKON 00pabOTKU cTaeld. X UMHUKO-TepPMUYECKas 2
00paboTka cTajeil.

2. 3akanka yrinepoaucTsix ctanei. OTIyCK 3aKaIeHHBIX
CTaIei.

3. 3amuTa MHAUBUAYAIBHBIX 33JaHUN 10 3aKAIKE U
OTITyCKY YIVIEPOJUCTBIX CTaleH

4. Tepmuueckas 00paboTka cTanei

7. 7. KOHCTPYKIIMOHHBIE MATEPHAJIbI




1. KorctpykunonHas mpodHocTh. CTamu, 00ecreunBaronme

KECTKOCTb, CTATUYECKYIO U HIUKINYECKYIO
MPOYHOCTh.MI3HOCOCTOMKNE KOHCTPYKIIMOHHBIE
cranu.Marepuaisl, yCTONYUBBIE K BO3IEHCTBUIO
TEeMITepaTyphl U padoveit Cpesbl.

2. 3anmTa MHANBUIY ATbHBIX 3aJaHUI

3. 3yyeHrne MUKpPOCTPYKTYPhI U CBOMCTB
KOHCTPYKILMOHHBIX CTaJICH.

8. 8.MHCcTpYMEHTAJIbHBIE MATEPHUAJIbI

1. Marepuais! 11 pexyInx, B3MEPUTEIbHBIX
UHCTPYMEHTOB U JUIs1 00pabOTKH META/IOB JJaBJICHUEM.

2. V3y4yeHne MUKPOCTPYKTYpBI U CBOMCTB
UHCTPYMEHTATbHBIX CTaNEH.

3. 3ammTa UHAUBUYATbHBIX 3aJaHUI

4. JlerupoBaHHBIE CTATH

9. 9.1lBeTHbIE METAJLJIBI H CILIABBI

1. Tutad u ero ciiasel.Meab U €€ cIUiaBbl. AJTIOMUHUN U
ero criasbl. CILIaBEI Ha OCHOBE MarHusl.

2. 3yyeHne MUKpPOCTPYKTYpPBI U CBOMCTB MEJTHBIX CILJIABOB.

N3yueHre MUKPOCTPYKTHYPbI U CBOWCTB aTFOMUHUEBBIX
CILIaBOB.

3. liBeTHBIC METALIBI U CTUIABHI

10

10. 10.HemeTa/uinyecKue MaTepuaJbl.

1. ITimactmaccel. Kieun . Pe3unbl

0,5

0,5

2. Ilonumepsl

11. 11.KoMno3u1iuOHHbIE MATEPHAJIbI

1. ITpuHIUIIBI CO3/TaHUS KOMITO3UIITMOHHBIX MarepuaioB.
Crpoenue. CoiictBa. O61IaCTh IPUMEHEHHUS.

0,5

0,5




2. 3acnymmBaHue pedeparon 2
3. KoMIo3uIIMOHHBIE MaTepuasbl 6
4.
Bceero 18 11 18 36 72 10




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

1. Macanckuii. O.A. Marepuanosegenue 1 TKM: yue0-meToa. Marepuansl K
M3YUYECHUIO TUCUUIUIAHBI 1714 ... 13.03.01 - TemiosHepreTuka v TEIIOTEXHUKA
(Kpacuosipck: COY).

2. CseunnkoBa. JI.A. @a30Bble U CTPYKTYPHBIE IIPEBPAILICHUS B METALIAX U
CIUIaBax: yue0-MeTo/1. Marepuaibl K U3Yy4EHUIO TUCIUILTUHBI JJIA ...
22.03.01.07 - MarepuanoBeieHUE U TEXHOJOTUN MarepuaioB B
mammrHoctpoeHuu(Kpacuosipck: COY).

3. CeeunukoBa JI. A., AcrapreBa E. A., Domenko O. 0. Marepuanoseaenue:
7a0. mpakTUKyM s ctyneHToB Harp. 140100, 140200, 150300, 150400,
190100, 190500(KpacHosipck: CDYVY).

4.2 JInueH3uoOHHOEe W CBOOOHO pacnpocTpaHseMoe MPOrpaMMHoe
o0ecreyeHne, B TOM YHCJIe OTeYeCTBEHHOT0 MPOU3BOACTBA (IPOrpaMMHOe
o0ecreyeHne, Ha KOTOPOe YHUBEPCHTET HMeeT JHUIEeH3NI0, a TAKKe CBODOTHO
DacnpocTNaHsieMoe NDOrNaMMHOe ofecriedeHue):

l.

2. Y4eOHO-METOIMYECKUEe MaTepHaTbl, Pa3MEIICHbI B AJIEKTPOHHOM 00YYaroIieM
Kypce Ha caiite u B Oubnunoreke COY u comepxar:

3. Kypc neknunii no 1aHHOW TUCIUILIMHE.

4.  TecroBble 3anaHus MO pa3zesiaM IUCHUTIINHBIL.

5. 3amaHus CTyAEHTaM IO pa3jenaM JUCUIUTUTHHEI.

6.  Tpenaxepsl, BHIOJIHEHHbIE C MPUMEHEHUEM (hIICHII-aHUMAIUH, TT0-
3BOJISIFOIIME OCBAMBATh MaTepUal pas3/iesioB ¢ Oobleit 3HEeKTUBHOCTHIO.
Buneopunbmsl.

8. Meronuyeckue Marepualbl 10 OCBOEGHHUIO Kypca.

9.  Jlns oOyueHwus B 3JIEKTPOHHOM 00pa3oBaTeIbHOM Kypce CTYACHTY

HE00X0IMMO 3apEruCTPUPOBATHCS B CUCTEME JIEKTPOHHOTO 00yUYeHuUs Ha
caiite COY, nonayuuB JOTHH U Mapoib. HacTpouTs nepcoHanbHbINA MPOQUIIb.

10. st paboTsl B cucteme TpedyeTcs TOoCTyI K iobarbHOl ceTn MIHTepHET.
Pexomenayemsie Opaysepsl s padboTel B cucteMe: Google Chrome, Mozilla
Firefox, Safari 6 u BeimIe, Internet Explorer 9 u Beie. CucremHbie
TpeOoBaHus 17151 pabOThI 3TUX Opay3epoB OMHMCaHbI MOAPOOHEe Ha calTax
paspadbotuukoB: Internet Explorer, Chrome, Mozilla Firefox. [luzaitn
CUCTEMBI aJIaliTUPOBAH JIsi MOOMJIBHBIX YCTPOUCTB. JlonosHuTENbHOE
porpaMMHoOe obecrieueHue st OT-JeIbHBIX MOOMIBHBIX YCTPOUCTB B
paspaboTke.

1.
12.
13.

14. Cubupckuii penepanbubiii yausepcutrer URL: www.sfu-kras.ru
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15.

16. 2. Cseunuxosa JI.A. DOP OcHoBbl kpucTayutorpahun [ DIeKTPOHHBINA
pecypc]: 3aeKTpoHHBIN oOy4Jatomumii Kype . / — Kpacnosipck : COY. 2016. —
URL:

17.  https://e.sfu-kras.ru/course/view.php?id=7478.
18.

19. CseunukoBa JI. A. DOP «MarepuanoBeaeHue»: [ DIEeKTPOHHBIN pecypc|:
ANEKTPOHHBIN o0yuaromuii kype. / — Kpacnosipck: COY. 2014. — URL:
https://e.sfu-kras.ru/course/view.php?1d=860

20.

21.
4.3 UnTepHeT-pecypchl, BKIWYas npodeccuoHalbHble 0a3bl JaHHBIX
1 MH(pOPMANOHHBIE CTIPABOYHbIE CHCTEMbI:

1.

3. Jlns paGotsl B cucteme TpedyeTcs JoCTyM K ro0anbHou ceth UHTepHeT.

Pexomenayempie 6paysepsl s paboTel B cucteme: Google Chrome, Mozilla
Firefox, Safari 6 u Beinie, Internet Explorer 9 u Boite. CucremHbie
TpeOoBaHUs 17151 pabOThI 3TUX Opay3epoB OMUCAHBI MOAPOOHEE Ha caTax
paspabotunkoB: Internet Explorer, Chrome, Mozilla Firefox. [{u3zaitn
CUCTEMBI QIalITUPOBAH TSI MOOWIIBHBIX YCTPOUCTB. JlomoHUTEIbHOE
porpaMMHoOe oOecrieueHue sl OT-JeNbHBIX MOOMIIbHBIX YCTPOUCTB B
paspaboTke.

S @oHa OLEHOYHBIX CPeaCTB

OueHouHbIE CpeJCTBA HAXOATCA B MPUIIOKEHUHU K PabOyuM Mporpammam
JUCLUTUIMH.

6 MartepuajbHO-TeXHHYeCKasi 0a3a, HeoOXonMMasi JJIsl OCYLIEeCTBJICHHUS
00pa30BaTEJLHOIO MPOoLeCcca MO AUCHHILIHHE (MOLY.II0)

MarepuanbHo-TexHHUYecKas 0a3a, He0OXoauMas JIsl OCYIIeCTBICHUS
00pa3oBaTebHOTO MpoIiecca Mo TUCITUTUTHHE (MOJIYITIO)

JIns mpoBeneHus JIEKIUA UCTIOIB3YIOTCS ay IMTOPHUH, OCHAILICHHBIE HHTEPAKTUBHOU
JIOCKOM M MYJIbTUMEAMMHBIM 000PY0BaHUEM.

JIns mpoBe e IPAKTUYECKUX 3aHATUN UCIIONB3YIOTCS KOMIIBIOTEPHBIN KJ1ace, ¢
HEOOXOAMMBIM MPOTPAMMHEBIM 00€CTIEYCHHEM U IOCTYIIOM B MHTEPHET, a TAKKe
y4yeOHas madboparopusi ¢ MmeTaiorpadguueckumM 0060pyaoBaHueM (MUKPOCKOTIBI,
b1, TBEPIOMEPHI).
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