MuHuCTEpCTBO HAyKH U BBICIIET0 00pazoBaHusi PO
denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaresIbHOE YUPESKICHUE
BBICIIET0 00pa30BaHUS
«CUBUPCKUU ®EJIEPAJIbHBINA YHUBEPCUTET»

PABOYASA IMTPOI'PAMMA JUCHUIIJIIMHBI (MO YJISA)

®TJI.B.01 MarepuanoBeaenue 01aropoJHbIX METAJUIOB H
KEpaMUKH
HanmMmeHoBaHue ancumnimnHbl (MO,D,yJ'IFl) B COOTBETCTBMU C y'~I66HbIM nnaHoM

Hanpapienre moAroToBKH / CICIIUATBHOCTh
22.03.01 MATEPMAJIOBEJIEHME 1 TEXHOJIOI'I1 MATEPUAJIOB

HanpasnenHocts (mpoduiib)

22.03.01.07 MarepuanoBeieHUE U TEXHOJOIMU MarepUaioB B

MaIIMHOCTPOCHHUH
dopma 00yueHus OYHas
['on Habopa 2019
‘} guenreun | nstwan LOKYMEHT MOAMUCAH
1: nnnnnnnnnnnnnnnnnnnnn SNEKTPOHHOW NOANMUCHIO

CepTtudimkar: 6EA1 7389 2A8A SACD E60C 3E69 C5A6 A666

Bnapeneu: ®rA0Y BO "CUBUPCKUW ®EAEPANBHBIA YHUBEPCUTET”

DencTeuTeneH: ¢ 24 masa 2022 r no 17 aBrycta 2023 r.




PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

K. 1.H., louent, CBeunnkona JI.A.

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI

1.1 Ieap npenogaBaHusi AUCHHILIHHBI

Llenpt0o wM3yueHUs IUCHMIUIMHBI SBISETCS: (OPMUPOBAHHE Yy CTYICHTOB
3HaHUII 00 OCHOBHBIX TEHJEHUMUSAX U HAlpaBJIEHUSAX Pa3BUTHS COBPEMEHHOIO
TEOPETUYECKOTO U TMPHUKIAJAHOTO MAaTrepUaJoBeIeHUs OJIarOpOJAHBIX METAIOB U
KepaMHKH; 3aKOHOMEPHOCTSIX (OPMUPOBAHUS W YIPaBIEHUS CTPYKTYpoil U
CBOMCTBaMU  OJaropofHBIX  METAUIOB U KEPaMUKH IPU  MEXAHUYECKOM,
TEPMHUYECKOM, M JPYTUX BUAAX BO3JCUCTBHSI Ha MarepHal; O MexaHu3Max (pazoBbIX
U CTPYKTYPHBIX MPEBpAICHUI U UX 3aBUCUMOCTH OT YCJIOBHIA TEIJIOBOM 00pabOTKH

1.2 3agayu u3ydyeHUus JUCUMILJIMHBI

B pesynprare wu3ydeHHs Kypca CTYJIEHT [JOJDKEH MpUOOpPECTH 3HaHMS,
KOTOpbIE TIOMOTYT €My pellaTb MHOTOYMCIEHHBIE MPOOJIEMbl, BO3HHUKAIOIIME MPHU
paboTe B OTpaciisiX, CBA3aHHBIX C IPOU3BOICTBOM U3JIEIHH.

CryzneHT JOJDKEH 3Harh: METOJbl IPOTHO3MPOBAHHS CBOMCTB Marepuala B
3aJaHHBIX YCIIOBUSAX OJKCIUTyaTalliu; TEXHOJOTHYECKUE PEKHUMBI TEPMHUYECKOH,
TEPMOMEXAaHUUYECKOM; COBPEMEHHBIE METOJAbl HCCIIEOBAHUS MAakKpo, MHUKpPO- H
TOHKOU CTPYKTYPBI OJIArOPOJHBIX METAJUIOB M KEPAMUKH.

CTyleHTbl NOJKHBI YMETh: HCIIOJIb30BAaTh 3aKOHOMEPHOCTH, OTPAKAIOLIUE
3aBUCUMOCTH MEXaHUYECKHUX, buznuecKux, (bU3UKO-MEXaHUYECKUX u
TE€XHOJIOTUYECKHX CBONCTB COBPEMEHHBIX MAT€pUAIOB OT XMMHYECKOIO COCTaBa,
CTPYKTYPHOTO COCTOSHHSI M BHJIOB OOpaOOTKH; HCIIOJIb30BaTh HIMPOKHUI CIIEKTP
TEXHOJOTUI M MarepuanoB [uisi (aHTa3ud M OSKCIEpUMEHTa npu pabdore B
COBPEMEHHOM IIPOU3BOJICTBE; OCYLIECTBIATh B KAKJIOM KOHKPETHOM Cllydae
ONTUMATIBHBIN BHIOOP MaTepuaia.

CTyleHTbl JOJKHBI HMMETh  HABBIKUA:  IPUTOTOBJIEHHMS  MHUKpOULIU(OB
OJIaropo/IHbIX ~ METAUIOB, HACTpOMKM W  paboThl Ha  MeTauiorpapuueckux
MHUKPOCKOIIax, OINpe/eJeHNUs CBOMCTB M3JIeIMN, Ha3HAUEHUS! PEXUMOB TEPMUUYECKOU
00pabOTKM 7S MPUAAHUS OKOHYATEIbHBIX CBOMCTB H3EIHSM.

1.3 IlepeueHb NmJIaHUPYeMbIX Pe3yJbTATOB OOyYEeHUS MO JAUCUMILIMHE
(MOnyJIl0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH Ppe3yJabTATAMH  OCBOCHMS
o0pa3oBaTeJIbHOI MPOrpamMMbl

KOJZI1 N HanmMeHoBaHMe nHAnKaTopa 3aI'IJ'IaHI/IpOBaHHbIe pes3ynbTaTthbl OﬁyquVIﬂ no ancuuninnHe
AOOCTWXEeHNA KomneTeHunmn

OIIK-3: roTOBHOCTHI0 NIPUMEHATH (PyHIaMEeHTAJIbHbIe MAaTEeMATHYECKHUeE,
€CTeCTBEHHOHAYYHbIE M 00IeHHKEHEPHbIEe 3HAHUS B NPOodeccnoHaTbHOI
NeATeILHOCTH

OIIK-3: roTOBHOCTBIO apduHaK 3070TA

MPUMEHSATH (PyHIaMEHTATbHBIC apduHak cepedpa

MareMaTH4ecKue, METO/IbI MOTYYCHHS YKPAMUK H CTEKJIa
€CTECTBEHHOHAYYHBIC MapKUpPOBaTh CEpeOPSIHHBIC CIUTaBbI
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oOIIeMH)KeHEePHBIE 3HAHUS B
podecCuOHATHLHOM
eI TEIbHOCTH

MAapKHUPOBATh 30JI0THIE CILJIABBI

MAapKHPOBATh CTEKJIO U KEPAMUKH

JluarpaMMamMu COCTOSIHUSI 30JI0THIX CIIJIaBOB
JuarpaMMaMi COCTOSIHUS CEpEOPSIHHBIX CIIIABOB
METOJIaMH OIIPOOBIBaHUSI 30JI0THIX U CEPEOPSIHHBIX
CIUIaBOB

IIK-11: cnoco6HOCTHI0 MPUMEHSATH 3HAHUS 00 OCHOBHBIX THIIAX COBPEMEHHbIX
HEOPraHN4YeCKNX M OPraHu4ecKUX MaTepuaJioB, NPUHIHUNAX BbIOOpA MaTepHAJIOB
JJIS1 32IaHHBIX YCJIOBHI IKCITyaTAlMU ¢ Y4€TOM TPeOOBAHMA TEXHOJIOTMYHOCTH,
IKOHOMHYHOCTH, HATEKHOCTH H J0JTOBEYHOCTH, IKOJIOTHYECKUX MOCIAeCTBUI HX
NPUMEHEHHs NP MPOEKTHPOBAHNH BHICOKOTEXHOJIOTMYHbBIX MPOLECCOB

[IK-11: cnoco6HOCTHIO
MPUMEHSTH 3HAHUA 00
OCHOBHBIX THITaX COBPEMEHHBIX
HEOPraHUYECKHUX U
OpPraHUYECKHX MaTepHAIOB,
MPUHIINIIAX BEIOOpA MaTepUaioB
JUIS 3alaHHBIX YCIIOBUM
JKCILTyaTalH C y4eTOM
TpeOOBaHUN TEXHOJIOTUYHOCTH,
SKOHOMHYHOCTH, HAJIE)KHOCTH U
JIOJTOBEYHOCTH, IKOJIOTHYECKHX
TIOCJIEICTBHIA UX IPUMEHECHHUS
IPU IPOSKTUPOBAHUU
BBICOKOTEXHOJIOTHIHBIX
IIPOLIECCOB

YPOBHU OpPTaHU3alUU CTPOCHUS 30J10ThIX CILUIaBOB
YPOBHH OpTraHU3allUM CTPOEHUS CEpeOPSIHHBIX CIIAaBOB
YPOBHU OpPTraHU3aluU CTPOCHUS KEPAMUK U CTEKJIa
10JIb30BaTbCs NpaBuiaMu KypHakosa

I10JIb30BaTbCsl TEOPUEN TEPMOANHAMU B
MarepuaaOBeICHUU

I10JIb30BaTbCsl TEOPUEN CUHEPIETUKH C
MarepuaIoBeIeHUU

MeToZaMH MeTaiorpapun

METOJIaMCH U3YUYEeHHSI MAKPOCTPYKTYPbI

METO/IaMH U3YUYEHHS] MUKPOCTPYKTYPbI

I[IK-4: cioco0HOCTHIO MCIOJIB30BATH B MCCJIECOBAHUSX U pacuyeTax 3HAHUS 0 MeTOAaX
HCCJIeI0OBAHMS, AaHAJIN3A, JHATHOCTUKH U MOJIeJIUPOBAHUS CBOMCTB BellleCTB
(MaTepuaJIoB), PU3MYECKUX U XUMHYECKHX MPOIeccaX, MPOTEKAIIINX B MaTepHaIax
NMPHU UX NMOJYy4YeHUH, 00padoTKe U MOTU(PUKALMHU

[TIK-4: criocoOHOCTEHIO
HCIIOJIB30BaTh B UCCIIEIOBAHUAX
U pacueTax 3HaHUS O METO/aX
HCCIIEIOBaHMs, aHAIN3a,
JTUArHOCTUKHU ¥ MOJICIUPOBAHUS
CBOMCTB BEIIECTB (MaTepUaioB),
(GUBNYIECKUX U XUMHYECKUX
mpolieccax, MPOTEKAOIINX B
Marepuaiax Mmpyu X MOTyYeHHUH,
00paboTke 1 MoauUKaITIN

MPOOBI 30JI0THIX CILIABOB

poObI CepeOPSHHBIX CIIABOB

30JIOTHUKOBYIO. KapaTHYI0. MEPTUYECKY. CUCTEMBI ITPO0
paboTarh ¢ TPOWHBIMH JUArpaMMaMH COCTOSIHUS
CIUIaBOB

CTPOUTH KOHIIEHTPAIMOHHBIN TPEYTOJbHUK TPOHHOM
JarpaMMBbl

onpeensaTh (Ha3oBbIil COCTaB CIUIaBa MO TPOMHOU
Jrarpamme

Teopuel TepMUuUecKkoil 00pabOTKH 30JI0ThHIX CILUIabIBOB
TEOpHEN TePMUUECKON 00pabOTKH cepeOpsTHHBIX
CILIaBOB

TEOpHEN YIIPOYHEHUMSI CTEKIIa

IIK-5: roroBHOCTHI0 BBINOJIHATH KOMILJICKCHbIE HCCJIEIOBAHNS W UCTIBITAHUS NIPH
U3YYCHUU MATEPHAJIOB M usnennﬁ, BRJIIOYasl CTAHIAAPTHLIC U CepTl/l(l)l/lKaIlI/IOHHble,
NPOoLEcCOB UX MPOM3BOACTBA, 00PA0OTKH M MOAU(PUKALNH




ITK-5: TOTOBHOCTBIO BBIIIOTHSATE
KOMILJICKCHBIE HCCIICAOBAHMS 1
WCIIBITaHUS IIPU U3YYEHUU
MaTepUaAIOB U U3IEIHUH,

NeQeKThl CTPYKTYpBI CEpeOpsSHHBIX CILIaBOB
ne(eKThl CTPYKTYPBI 30JI0THIX CIIJIaBOB
Ne(QeKThl CTPYKTYpBI CTEKJIA U KEPAMHKH
KJIaCCU(HUIIMPOBATh KEPAMHUKH 110 HA3HAYCHUIO

BKJTIOYas CTAHIApPTHBIC U
cepTu(UKaMOHHBIE, MPOIIECCOB
WX MPOU3BOJICTBA, 0OPAOOTKHU U
MoudUKauu

KJIacCH(UIMPOBATh CTEKJIO M0 Ha3HAYECHHIO
KJIaCCU(HUIMPOBATH 30JI0ThIE U CepeOPSIHHBIE CIUIABBI IO
Ha3HAYCHUIO

CTaH/1apTOM Ha 0(hOpMIICHUE IOKYMEHTOB
KOMITBIOTEPHBIMH TEXHOJIOTUMSMH IIPH UCCIICJOBAHUH
CILJIaBOB

I'OCTamu Ha 30710ThIC U CEPEOPSHHBIE CIIIaBhI

1.4 OcobOeHHOCTH peajiM3aluU AMCHUILINHbI

SI3BIK peann3anuy TUCUUILIMHBL Pycckuil.

Jucrturuinaa (Moayis) peanusyercs ¢ npuMmenenueM D0 u JJOT

URL-anpec u Ha3BaHuEe 3JEKTPOHHOTO oOywaromiero kypca: https://e.sfu-
kras.ru/course/view.php?id=18032.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 1.(36)
npemnoaaBaTeseM:
3aHATHA JTEKIMOHHOTO THIA 0,5 (18)
MIPAKTHYCCKUE 3aHATHS 0,5 (18)
CamocrosiTesqbHas padora
1(36)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het




3 Conep:kanue TUCUUIJINHBI (MOLYJIs1)

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

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHsaTUA
CamocTosTenbHas
JIEKIIUOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
/T Mozyuu, Temsl (pa3zieins) AUCUUIITHHBL [IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B Tom B Tom B Tom B Tom
Bcero yncne B Bcero yucne B | Bcero yucne B Bcero 4ucie B
3NO0C anocC icl%[e]e; 3UOC
1. CBoiicTBa cepedpa

1. O0wue cBeneHus
[Tomyuenue cepebpa u ero apduHak 5
CaoiicTBa cepebpa
Jlerupytoiue 37€MEHTHI U IPUMECH B CEPEOPSHBIX CIUIaBax
Brnusinue ra3oB Ha cBOMCTBa cepedpa
2. Cepebpo u nedeKThI B €T0 CTPYKType 2
3. O6uue ceenenus. [lomyuenue cepedpau ero
appunax .CroiicTBa cepedpa.Jlerupyromue 371€MEHTHI U 4
MIPUMECH B CEpeOPSIHBIX CIlIaBax.BrnusHue ra3os Ha
CBOIicTBa cepebpa

2. CruiaBbl Ha OCHOBeE cepedpa




1. JIByXKOMIOHEHTHBIE CIlIaBbl cepebpa CepeOpsiHbie
CIUIaBbI pa3NUYHBIX Mpo0. CriiaBel cepedpa it IPUIIOEB.
Tepmudeckas 0OpaboTKa CIIJIABOB HA OCHOBE cepedpa

2.5 Ilpumenenue cepedbpa

2. JIByXKOMIIOHEHTHBIE CILJIaBbl cepedpa

3. JIByXKOMIIOHEHTHBIE CIIaBbl cepebpa. CepeOpsHble
CIUIaBbI pa3MUuHBIX po06. CrutaBbl cepedpa I IPUIIOeB.
Tepmuueckas 00paboTKa CIJIaBOB Ha OCHOBE cepedpa

2.5 Ilpumenenue cepedpa

3. CBoiicTBa 3010T2

1. Uctopuueckue naHHbIE
MuHepaisl 30510Ta

2. CruiaBsl Ha OCHOBE 30JI0Ta

3. HUctopuueckue aHHBIE.
MuHepais! 30510Ta.

4. CnjiaBbl HA OCHOBE 30J10TA

1. CmuiaBbl CUCTEMBI 30J10TO—MEb.
CrmuiaBel CHCTEMBI 30J10TO—CEepedpo .
CrnaBbl cHCTEMBI 30J10TO—Ccepedpo—Meb.
30J10ThI€ CIUIaBbl Pa3IMYHBIX MPOO.

4.5 30510ThI€ CILIABBI 151 IPUIIOEB.

2. Metamibl ¢ maMATbiO (GOPMBI




3. CIUIaBBI CHCTEMBI 3010TO—M€EIb.

CrnnaBbl CHCTEMBI 30J10TO—Cepedpo .

CruiaBel CUCTEMBI 30J10TO—CepeOpO—Meb.30JI0ThIE CIIIaBbI
Pa3MUYHBIX MPOO.

30J10ThI€ CIIIaBbI J1JIs1 IPUIIOEB.

5. Addunax 301012

1. [Toryuenue 30510Ta u ero aphuHAK
XnMHUecKHe CBOMCTBA 30J10Ta
DOH3HKO-MEXaHMYSCKIE CBOMCTBA 30J10Ta.
[IBeToBass XapakTepHUCTHUKA 30JI0THIX CIIABOB.
[IpumeHeHne 3010Ta B TPOMBIIIIICHHOCTH

2. JlekoparuBHas 00pabOTKa CIUIaBOB
30JI0Ta

3. [Tonmyuenue 3050ta u ero appunax
XHWMHYECKUE CBOMCTBA 30J10Ta
DU3MKO-MEXaHUYECKHE CBOWCTBA 30J10Ta.
[IBeTOBast XapaKTEPUCTHUKA 30JI0THIX CILIABOB.
[IpumeHeHue 30510Ta B IPOMBILIUICHHOCTH

6. 6.MeTajibl IJIATHHOBOI TPYINNbI

1. 6.1. IlnarunHa v 1JIaTUHOBLIE METAJLIBI
6.2. [IpuMeHeHre MIaTUHbBI B TPOMBIIIUIEHHOCTH

2. MapkupoBKa METANIOB IJIATUHOBOW TPYIIIBI

3. IlnaTtvHa ¥ MJIaTHHOBBIE METATLIBI
[IpuMeHeHne mIaTuHbI B TPOMBIIIIIIEHHOCTH

7. IIpo0bI CIVIABOB M KJIeiiMeHHe BeJUPHBIX U3/1eJTuil

1. OGmue cenenust OnpoObIBaHHE U3ACITUIMA

2. Knelima 10BeTUPHBIX U3JIEIHH

3. O6mme ceenenusi. OnpoObIBaHUE U3AETUN




8. Crexkio

1. OOwue cBeneHus
CtpyKTypa 1 CBOWCTBA CTEKIIA
[Tonydenue crekna
IIpumeHeHue crekna

2. CtpoeHue U CBOMCTBA CTEKIIA

3. O0uue cBeneHus
CtpyKTypa u CBOMCTBaA CTEKJIa
[Tonyuenne crexiia  IIpumeHeHune crekia

9. Kepamuka

1. Kepamudeckas TEXHOIOTUS U KJIACCUPUKALIUSA KEPAMUKH
CBoiicTBa 1 IPUMEHEHNE KEPaMUYECKUX MaTepuajioB

2. CTpoeHHE U CBOWCTBA KEPAMUKHU

3. Kepamuueckas TEXHOJIOTUS U KIIaCCU(PHUKALUSA KEPAaMUKH
CBolicTBa 1 IPUMEHEHNE KEPAMUYECKUX MaTepuajIoB

Bcero

18

18

36
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4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHDLIC U3IaAHUA:

1. boiinos A. B., bornoBa I'. @., Apnonnna H. A., Mapenkosa E. A.
bnaropoanbie metanmibl. CBONCTBA, IPUMEHEHUE, 3aMEHUTENH : CIIPABOYHUK
(MockBa: MeTamnyprusaar).

2. bonton Y. KoHCTpyKIIMOHHBIE MAaTEpUANIbI: METAILIBI, CILJIABbI, OJIUMEPHI,
Kepamuka, koMo3uTsl. Kapmannsiii cipaBounrk(Mocksa: [IMK Ilpecc).
3. Canosckuii B. /1. bnaropoinbie MeTalibl U UX NpuMeHeHue. biaropoabie

METa/UTbl U UX MIPUMEHEHHE : COOPHUK HAayuHBIX TPYya0B(CBepanoBck: [6.

n.]).

4. Casunikuit E. M. braropoanasie Metauibl: cripaBouHuk(MockBa:
Meranmnyprus).
5. CanaxoB A.M., Canaxosa P.A. Kepamuka: nucciegoBaHue ChIpbs, CTPYKTYPa,

cBoiicTBa: yueOHoe nmocobue(Mocksa: M3narensctBo KHUTY).

4.2 JIMueH3UOHHOEe ¥ CBOOOXHO PacHpoCTpaHsieMoe MPOrpaMMHOe
obecrnieyeHue, B TOM YHCJIe 0Te4eCTBEHHOI0 MPOM3BOACTBA (IPOrpaMMHoe
olecrevyeHne, HA KOTOPOEe YHUBEPCUTET UMeeT JIMLEH3HUI0, a TAK:Ke CBOOOHO
DACNDOCTDaHsAeMOoe TDOrDaMMHoe o0ecreueHune):

l.

2.

3. Microsoft Windows , Microsoft Visio , Microsoft Office , PTC MathCAD
Prime .
4.3 uTepHeT-pecypchl, BKJIOYass mMpodeccHOHATbHBIE 0a3bl TaHHBIX
U MHbOPMAIMOHHBIE CIIPABOYHBLIE CHCTEMbI:

1. Nudopmanmonnas obyvaromas cpega Cudupckoro ¢eneparrHOTO

yHuBepcurera URL: www.sfu-kras.ru

S ®@oH OLIEHOYHBIX CPEICTB

OrneHOYHBIE CPEICTBA HAXOATCS B MPUIIOKEHUU K PabOYUM Mporpammam
JTUCLIUTUINH.

6 MarepuajibHO-TeXHMYeCKas 0a3a, HeoOXoaMMasi 1JIsl OCYLIEeCTBJICHHUS
00pa3oBaTeJIbHOIO Mpolecca Mo JUCHUIJINHe (MOILYJII0)

JIst mpoBEIeHUsI JIEKUMI UCIIONBb3YIOTCS ay AUTOPUHN, OCHAIICHHBIE
MHTEPAKTUBHOH TOCKOW U MYJIbTUMEIUIHBIM 000PY10BAHUEM.

JI1st IpOBEIeHNs IPAKTUYECKUX 3aHATHM MCIIOJIb3YIOTCS KOMIIBIOTEPHBIN
KJ1acc, ¢ HEOOXOIMMBIM MPOTPAMMHBIM 00ECIIEYEHHEM U JOCTYIIOM B MHTEPHET.
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