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1. HEJIM OCBOEHUS nucuuminHbI

Llens ocBOCHMS TUCIMILUIMHBI - TPUOOPETEHHE 00IIEeTPO(hECCHOHANBHBIX KOMITETCHITUH,
npenycmorpeHHbix TpeboBanusiMu @I'OC BO, cBsA3aHHBIX C HAyYHBIMH OCHOBaMH BBIOOpa MaTepHasa
C YUETOM €ro COCTaBa, CTPYKTYPBI, TEPMHUECKON 00PaOOTKH U JOCTUTAIOIINXCS TIPH 3TOM
HKCIUTYaTallMOHHBIX M TEXHOJOTHYECKUX CBOMCTB, HEOOXOIUMBIX Il MAIIUHOCTPOCHHUS. 3a1auu:
MMETh COBPEMEHHBIC 3HaHUS 00 OCHOBHBIX I'PYIIIAX UCIOJIB3YEMbIX MaTepPHAIOB, CBOMCTBAX ITHX
rpyni u 06 06JacTu NpUMEHEHUS;
IPaBWJIFHO OIICHWBATh CBOKCTBA TOTO WJIM MHOTO MaTepralla, aHATM3UPYS YCIOBHS N3TOTOBICHUS
U3JIENUS U CPOK €ro 3KCIUTyaTallluu;
MMETh MPaBUIBHO C(HOPMHUPOBAHHBIEC HAYYHBIC ITPECTABICHHS O PEATBHBIX BO3MOKHOCTSIX
YIIyUIIeHUs] KaKUX-TTH0O0 CBOMCTB METAJNIOB UJIH CILJIABOB IIyTEM MU3MEHEHUS €r0 CTPYKTYPBI:
3HaTh 000 BCeX croco0ax ynpOYHEHUS! METaJUIOB WM CIIJIABOB, KOTOPBIE MOTYT 00ECIICUUTh
J0JTOBEYHOCTh M PabOTOCTIOCOOHOCTD U3JICNINH.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

Juctummaa «MaTtepuanoBeIeHUue» OTHOCUTCS K 0053aTeTbHON YacTH.

3. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHUA 110 JUCHUIIJIMHE

[Tnanupyemble pe3ynbTaThl 00yYeHHS MO AUCHUILINHE, COOTHECEHHBIE C MNIAHUPYEMBIMU
pesyabTatamu ocBoeHust OIIOII (koMneTeHIUsAMU U UHANKATOPaMH JTOCTUKEHUSI KOMITETCHII )

DopmupyeMble
KOMITETEHIIHH (KOO,
cooepoicanue
KoMnemeHyuu)

HnaHI/IpyeMme Pe3yIbTaThl 06y‘{€HI/I$I 110 AUCHUIIIIMHE, B COOTBETCTBUH C
MHAUKATOPOM JOCTHIKCHUS KOMIICTCHIUHN

HIUKAaTOP JOCTHKEHHS
KOMITETEHIIMH (KOO,
codeporcanue unouxamopa)

Pe3ynpraTel 00y4eHHs IO JUCLUILUINHE

OIIK-1. Cnocoben
OPHMEHSTh
€CTECTBEHHOHAYYHBIC U
OOILEUH)KEHEPHBIE
3HAHHMS, METOJIBI
MaTeMaTHYeCKOTO
aHAITN3a 1
MOJICITHPOBAHHS B
1po¢eCCHOHANBHOM
JeATEeNbHOCTH

OIIK-1.1. 3HaTh
CII0COOBI Pa3paboTKu
CTPYKTYp MaTeMaTHYeCKUX
MOIeTIel MEXaTPOHHBIX U

3HACT OCHOBHBIC TPYIIBI COBPEMEHHBIX MaTepHaIOB,
X CBOWCTBA W 00JACTH NMPUMEHEHHS; (HUIUUECKYIO

[POGOTOTEXHUUECKUX CYLIHOCTD SIBJICHUH, MPOMCXOMAIINX B MaTepHaNax B
CHCTEM. YCIOBUSIX ~ NPOM3BOACTBA  IOA  BO3ICHCTBHEM
BHELIHUX (aKTOPOB (HArpeBa, OXJIAXKACHUS U JIP. ), UX
BIMSHUSL HAa CTPYKTYpY, a CTPYKTYPHI Ha CBOICTBA|
COBPEMEHHBIX METANIMYECKUX W HEMETaJUTMYECKHX
MaTepuagoB; CIOCOOB YHIPOUYHEHHS METAJIOB WM
CITIABOB, KOTOPBIE MOTYT 00ECIEUHUTH JOJITOBEYHOCTD
1 pabOTOCIOCOOHOCTD U3AEIHS
OI1K-1.2 YmMmeTs
[IPOBOJIUTH YMmeer 0000maTh U aHAIM3UPOBATh UH(OPMAIHIO;
M IEHTH(DUKALMIO QHATM3UpOBaTh  (a3oBble  MPEBpAILCHUS  ITIPH
[1apamMeTpOB MOACIN 1 HAarpeBaHUM W OXJAXACHWU CIUIABOB, IMOJB3YSICH
BLIIOJHATE HCCICAOBAHUA |nparpaMMaMi ~ COCTOSIHUSL  JIBOMHBIX — CHUCTEM;
1O onpenensts MEXaHUYEeCKHUe CBOWCTBa npu
MOZIEITH. CTATHUECKUX U AWHAMUYECKUX  MCIIBITAHMSX

QHATM3UPOBATh PE3YJIbTAThl ITUX HCHBITAaHUN IS
CPAaBHUTEIBHON OLIEHKHM MaTepualioB; BBISBIATH HA|
nmpax THIMYHBIE CTPYKTYpPHBIE COCTAaBIISIOIINE;
[IPOBOJUTH MeTajuorpadudeckuit aHam3
[IPOMBIIIJICHHBIX ~CTaleid W YyIyHOB, IIBETHBIX|
METaJUIOB ¥  CIUIABOB; IIPAaBWJIBHO  OLICHUBATh
CBOMCTBA MAIIMHOCTPOUTENBHBIX ~ MaTepUaoB,

QHATU3UPYsI YCIOBUS M3TOTOBJICHUS M3JEIHS U CPOK|

€TO DKCIUTyaTaluun

HamnmenoBanue
OLICHOYHOT'O
cpencTBa

YcTHBIE U TECTOBBIC
BOIPOCHI,
NPaKTHYECKHE
3a1aHUs




OIIK-1.3 Brnaners
Ccr1oco0aMu UCCIIe0BAHMS
Moielen c
MCIIOJIb30BAaHUEM CPEJT
MO/ICTTUPOBAHUSI.

Bnaneer

MaTEpUaJIOB

CITOCOOHOCTELIO

IIPUHUMATh
TEXHHYECKH 000CHOBAHHBIC peueHus 1o BI)I60py

4. OBBEM U CTPYKTYPA JUCHUIIJIMHbI

TpyAoeMKOCTh IUCHUIUIMHBI COCTABISAET 4 3a4€THBIX equHML, 144 Jaca.

TemaTn4yeckui mjiaaH
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Paznen 1. Beenenue. Knaccudukarus
1 |marepuanos. Kpucrammaeckoe CTpoeHue 2 1-2 3 3
METaJIOB.
2 2 2-3 2 10 3
Pasznen 2. Kpurepun orieHKH MaTepHaoB.
Paznen 3. [Inactuueckas nepopmarus u
3 LA Aebopart 2| 34 |1 0 2
[PEKpHCTAIUTN3ALUS METANITIOB.
Paznen 4. 3akoHbl KpUCTAIIM3ALUT
4 [PA P B 2| 4 |1 2 2
METaJIOB.

5 [Pazgen 5. OCHOBBI TEOPHH CILIABOB. 2 4-6 5 2 4 PeliTuHr-KkoHTpOIH |

6 |Pazmen 6. CrutaBbI Ha OCHOBE JKele3a. 2 | 7-11 (10 10 7 PeifTuHT-KOH TPOIB 2

7 |Pazgen 7. lIBeTHbIe METAJUIBI U CILIABBHI. 2 | 12-13 | 4 4 4

8 |Paznen 8. KomnosuipoHHbple MaTepHabl 2 14 2 3

9 |Pa3nen 9. HaHoCTpyKTypHbIE MaTepHAIbL. 2 | 15-17 | 6 6

HemeTamnniaeckue MaTepHaibl.

10 |Pazmen 10. Beibop MaTepuaioB. 2 18 2 6 2 PeliTuHT-KOHTPOJIE 3
Bcero 3a 2-ii cemecTp: 2 18 36 36 36 Dk3aMeH
Hannune B mucummmae KIT/KP -

ITOro 1o AUCHUILUTHHE 2 18 |36 36 36 DK3amMeH

Couepmalme JEeKIMOHHbIX 3aHATHII 10 AN CHUILIHHE

Paznen 1. Beenenue. Knaccudukanust marepuanon. Kpucrammueckoe CTpOCHHE METAIIIOB.

Tema 1.1. 3nauenue, uenb 1 3a1a4u Kypca «MatepuanoBenenue». Knaccupukanus MaTepuaios.
Tema 1.2. Kpucramnmdeckoe ctpoeHne MeTamuioB. JlepekTbl KpHCTAIJIOB M WX BIWSHHE Ha
cBoiicTBa. KpaeBble 1 BUHTOBBIE JUCIIOKALUH.

Paznen 2. Kputepuu olieHKH MaTepHraios.



Tema 2.1. CrpykTypa. MUKpPOCTPYKTYpHBIH aHanu3. MakpOCTpyKTypHbIM aHanu3. MeTosl
oOHapyXeHHs TOBEPXHOCTHBIX U BHYTPEHHUX J1€()EKTOB.

Tema 2.2. Mexanuueckue cBoiicTBa. MeToapl M3MEpEHHs TBEPAOCTU: METOIbl bpuHems.
Poksemna, Bukkepca, mukpotrBepaocts, [lonpau. [llopa. Mooca. Onpenenenne ynapHO BSI3KOE 1 U
METAJIJIOB U CILIABOB.

Tema 2.3. PEHTreHOCTPYKTYPHOE HCCIIEIOBAHNE METAIIIIOB.

Paznen 3. Ilnactuueckas nedopmanus U peKpUCTALIH3AMS METAJIIOB.

Tema 3.1. BausHue Haknena Ha CBOMCTBa MeTauioB. lcmonb3oBaHWe Hakiena B
MaIIMHOCTPOEHUH.

Tewma 3.2. BausiHue TeMriepaTypbl Ha CTPYKTYPY U CBOMCTBA 1e(hOPMUPOBAHHOTO METAILIA.

Pazgen 4. 3akoHbl KpUCTAIIU3AIUN METAIIOB.

Tema 4.1. 3akonbl kpuctaumzanuu MetaioB. CBoOomnHas 3Heprus u dHTpornus. CKpeITas
TEIJI0Ta KPUCTAJUIU3ALUH.

Tema 4.2. Yopasnenue pazMepoM 3epHa. CTpoeHHE KPUCTAIIMYECKOTO CIIUTKA.

Pa3znen 5. OCHOBBI TEOpUH CILIABOB.

Tewma 5.1. Bunsr crmaBoB. [IpaBuiio ¢as. [TocTpoenne nuarpaMm COCTOSHUS.

Tema 5.2. JlnarpaMmbl COCTOSIHUS IBOMHBIX CIUIABOB: C IIOJIHOM pacTBOPUMOCTBIO U C IOJIHOM
HEpPAaCTBOPUMOCTHIO. J[MarpaMMbl COCTOSIHHMSI JABOMHOIO CIUIaBa C OIPAaHUYEHHOW PaCTBOPHUMOCTBIO.
Jlnarpamma COCTOSIHUSI TBOWHOTO CIIaBa ¢ MOJUMOP(HBIMH IpeBpalieHusIMU. JlnarpamMmma COCTOSHUS
JBOMHOTO CIUIaBa C YCTOMYMBBIM XUMHUYECKUM COETHHEHUEM.

Tema 5.3. CBsA3b MeX 1y TUIIOM IMAarpaMMBbl COCTOSIHUS IBOMHBIX CIVIABOB U CBOMCTBAMHU CILIABOB.

Pa3zen 6. CruiaBbl Ha OCHOBE JKeJe3a.

Tema 6.1. XKene3o u ero crutassl. [Tomumopdusm sxenesa. /lnarpaMma coCTOSIHHS CITIABOB JKele3a
C YIJIEPOAOM.

Tema 6.2. Yraepoauctele ctanu. BimsHue XxumcocTaBa Ha CTPYKTYpy M CBOMCTBa cTa. 111 BiausHue
npuMecei Ha cBoicTBa craneit. Knaccudukaius 1 MapkupoBKa YIJIEPOAUCTHIX CTAJICH.

Tema 6.3. Uyrynsl. benble, cepble, BHICOKOIIPOUHBbIE U KOBKHE UyTyHbl. BiausHue npumeceil Ha
CBOMCTBA 4yTyHOB. [I[prMeHEeHNE UyTyHOB B MAIIMHOCTPOCHHH.

Tema 6.4. ®azoBble NpEBpALEHUS B CTAISIX IPU HArpeBe M OXJAXKICHUU: ayCTEHH3aLus,
MIEPJIIMTHOE U MAPTEHCUTHOE MPEBPALICHUS, IPEBPALLICHHUE ITPU OTITYCKE.

Tema 6.5. Bunbl repmuueckoii 06paboTku. OTXKHT CTaJIN U €T0 BIUSHUE Ha CTPYKTYp } U CBOMCTBA.
3akayika yriiepoaucThiX cTanei. OTImycK cTajien.

Tema 6.6. Xumuko-TepMuueckas o0pabOTKa CTald, OCHOBHBIE 3aKOHOMEPHOCTH U O0JIall b
MIPUMEHEHHUS: LEMEHTalHs, a30TUPOBAHME, IIMAaHUPOBAHUE, HUTPOLEMEHTALMS, CUJIMIMPOBAHUE,
O60pUpOBaHUE, XPOMUPOBAHUE U ATUTUPOBAHHE.

Tema 6.7. OCHOBBI JIETUPOBAHUS CTalnW. BiusiHUE JErHPYIONIMX 3JEMEHTOB HAa CTPYKTYpYy M
CBOKCTBA CTaJIU.

Tema 6.8. Knaccudukanuss u MapKUpoBKa JETHPOBAaHHBIX cTalield. KOHCTpyKIIMOHHBIE |
MHCTPYMEHTAJIbHBIC JIETUPOBaHHbIE cTai. CTanu U CIIJIaBbl C 0COOBIMH CBOMCTBAMHU.

Paznen 7. LIBeTHBIC METaJIIbl M CILIABHI.

Tema 7.1. Menpb, ee cBoiicTBa U 00JacTh NMpUMEHEHHS. MeIHO-HUKEIEBbIE CIIIaBbl. BpOH3BI
Jlarynu. [IlpumeHeHre MeIHBIX CIIaBOB.

Tema 7.2. AmoMuHUIA, €r0 CBOMCTBA M 00JacTh mpuMeHeHUus. JluteitHple u nedopMupyemMbie
AIIFOMUHHEBBIE CIUIaBhI. J{fopantoMuHbl U UX TepMooOpadoTKa. [IpruMeHeHue amiOMUHUEBBIX CIIIABOB.

Tema 7.3. Turan, ero cBoiicTBa U 001acTh MPUMEHEHUS. TUTAHOBBIE CIUIABBL: KiaccupuKanus,
CBOMCTBA 1 00JaCTh MPUMEHEHHUS.

Tema 7.4. Maruuii, ero cBoiicTBa M 00JIaCTh IPUMEHEHUs. MarHueBbIX CIUIaBbl KiIaccuukanus,
CBOICTBA 1 00JaCTh MPUMEHEHHUS.

Pa3nen 8. Komno3uunoHHble MaTepUabl.

Tema 8.1. O6mas xapaktepuctuka W kinaccudukanus. CTpoeHHE, CBOWCTBA M NPUMECHEHHUE
KOMITO3UIIMOHHBIX MAaTEPHUAJIOB.

Tema 8.2. KoMno3ulMoHHbIE MaTrepualibl Ha HEMETA/UIMYECKOW OcHOBe. Kommo3uiumoHHbIE



Marepuaibl Ha METANINYECKOW OCHOBE.

Paznen 9. Hemerannuueckue Marepuaiibl. HAaHOCTpyKTypHBIE MaTepHUaIbl.

Tema 9.1. OcobeHHOCTH CTPOCHMSI M CBOICTBAa MOJIMMEPHBIX MarepuaioB. [lmacTmaccel, Ux
0COOCHHOCTH M 00JIaCTH MPUMEHEHHS B KaUeCTBE KOHCTPYKIIMOHHOTO MaTepHarna.

Tema 9.2. Pe3aunsl. Kepamuka.

Tema 9.3. Hanomarepuainsl. Bisinue cTpoeHust Ha CBOMCTBAa HAHOMATEPUAJIOB.

Paznen 10. Beibop marepuaios.

Tema 10.1. TIpoGmema BbIOOpa MaTepuana. OKCIUTyaTallMOHHAs HAJIEKHOCTh Marepuaa.
TexHOTOTHYHOCTH MaTepraia. JKOHOMUYHOCTh MaTepHalla.

Tewma 10.2. O6mIue peKkoMeHAAINHU 110 BBIOOPY MapKu CTaIH.

3akiroueHue.

Coaepixanue 1adOpaTOPHBIX 3aHATHIH 110 AMCHHUILJIMHE

Pa3nen 2. Kpurepun oLieHKH MaTepUasoB.

Tema 2.1. Ctpykrypa. MUKpOCTPYKTYpHBIM aHanu3. MakpoCTpyKTypHBI aHaimu3. MeTombl
oOHapy>KeHHsI TOBEPXHOCTHBIX M BHYTPEHHHX J1€()EKTOB.

Coneprxanne 1a00paTOPHBIX 3aHATHM.

MUKpPOCTPYKTYpPHBIN aHAJIM3 METAJUIOB U CIIJIaBOB.

MakpoCTpyKTypHBIH aHAJIN3 U 1ePEKTOCKOIHNS METAJIIOB.

Tema 2.2. Mexanuueckue cBoiicTBa. MeToapl M3MEpEHHs TBEPAOCTU: METOIbl bpunems.
Poksenna, Bukkepca, mukporBepaocts, [lonsau, Illopa, Mooca. Onpenenenue ymnapHOi BS3KOe: U
METAJIJIOB U CILIABOB.

Tema 2.3. PEHTreHOCTPYKTYPHOE HUCCIIEIOBAHUE METAIIIIOB.

Coneprxanue 1a00paTOPHBIX 3aHATHH.

PeHTreHoCTpyKTYypHBIN aHaIHU3.

Paznen 3. Ilnactuueckas nedopmanus U peKpUCTALTH3AMS METAJIOB.

Tema 3.1. BausHue Haknena Ha CBOMCTBa MeTauioB. lcmonb3oBaHWe Hakiena B
MalIMHOCTPOEHUH.

Tewma 3.2. BausiHue TeMriepaTypbl Ha CTPYKTYPY U CBOMCTBA 1e()OPMUPOBAHHOTO METAILIA.

Coneprxanue 1a00paTOPHBIX 3aHATHH.

[Tnactuueckas gegopmanus ¥ peKpuCTaAIIN3AUS METAJUIOB U CILIaBOB.

Pazpgen 4. 3akoHbI KpUCTAIIU3AIUN METAIIOB.

Tema 4.1. 3akoHbl Kpuctaum3anuu MeTawioB. CBoOomHas sHeprus W sHTporwms. CKpbizas
TEII0Ta KPUCTAIUIU3ALUH.

Tema 4.2. Yopasnenue pazMepoM 3epHa. CTpoeHHE KPUCTAIIMYECKOTO CIIUTKA.

Coneprxanue 1a00paTOPHBIX 3aHATHH.

[Ipouecc kpucTamm3aiuu.

Pa3znen 5. OCHOBBI TEOpHH CILIABOB.

Tewma 5.1. Bunsr crmaBoB. [IpaBuiio ¢as. [TocTpoenne nuarpaMmm COCTOSHUS.

Tema 5.2. JlnarpaMmbl COCTOSIHUS JIBOMHBIX CIUIABOB: C IIOJHOM pacTBOPUMOCTBIO U C IOJIHOM
HEpPAaCTBOPUMOCTHIO. JMarpaMMbl COCTOSIHHMSI JABOMHOIO CIUIaBa C OIPAaHUYEHHOW PaCTBOPHUMOCTHIO.
Jlnarpamma COCTOSIHUSI TBOMHOTO CIIaBa ¢ MOJUMOP(HBIMH IpeBpalieHusIMU. JlnarpamMmma COCTOSHUS
JBOMHOTO CIUIaBa C YCTOMYMBBIM XUMHUYECKUM COETUHEHUEM.

Tema 5.3. CBsA3b MEXly TUIIOM IMAarpaMMbl COCTOSIHUS IBOMHBIX CIVIABOB U CBOMCTBAMHU CILIABOB.

Coneprxanue 1a00paTOPHBIX 3aHATHM.

JlnarpaMMBbl COCTOSIHHS BOMHBIX CIIJIABOB

Pa3nen 6. CiuiaBbl Ha OCHOBE JKeJie3a.

Tema 6.1. XKene3o u ero cruiasel. [Tomumopdusm xenesa. Jlnarpamma cCOCTOSHUS CIUIABOB jKeJe3a
C YIJIEPOAOM.

Copneprxanue 1a00paTOPHBIX 3aHATHA.

JnarpamMma coCTOSIHUSA KENe30-yYIIIEPO.

Tema 6.2. Yraeponuctele cTainy. BiausHue xuMcocTaBa Ha CTPYKTYpY M CBOMCTBa cia.ni. BiusHue



npuMecei Ha cBoiicTBa ctaneil. Knaccudukanus u MapKkupoBKa yriepoaAUCTBIX CTaleH.

Tema 6.3. Uyrynsl. bensie, cepble, BBICOKONPOUYHbIE U KOBKUE YYT'yHbI. BiusHue npumeceil Ha
CBOICTBa YyryHOB. [[puMeHeHne 4yIryHOB B MalllUHOCTPOECHUH.

Coneprkanue 1a00paTOPHBIX 3aHIATHH.

MUKpOCTPYKTYpPHBIN aHAIHN3 YTIEPOJUCTHIX CTajel B pABHOBECHOM COCTOSIHUM U YyTYHOB

Tema 6.4. ®a3oBble NpEBpaAlllCHHS B CTaISAX MHPU HArpeBE M OXJIAXKIACHUM: AyCTCHHU3AIUs,
MEPJIUTHOE U MApPTEHCUTHOE NIPEBPALLICHMS], TPEBPALLEHUE ITPU OTITYCKE.

Tewma 6.5. Buasr repMuueckoit 00padoTku. OTXKUT CTaJIM U €T0 BIMSHUE HAa CTPYKTYP) M CBOMCTBA.
3akanka yriiepoJucTsIX craneil. OTiyck cranei.

Coneprkanne 1a00paTOPHBIX 3aHIATHM.

Tepmuueckas 00pabOTKa YIIIepOAUCTHIX CTaJICH.

Paznen 7. lIBeTHbIC METaJIbI M CILJIABHI.

Tema 7.1. Mensp, ee cBoiicTBa U 001acTh NMPUMEHEHUs. MeIHO-HUKENEBBIE CIUIaBbl. BpOH3HI.
Jlarynu. [IlpumeHeHre MeIHBIX CIIaBOB.

Tema 7.2. AmoMUHUIN, €T0 CBOMCTBa U 001acTh mpuMeHeHus. JluTeliHsie U nedopMUpyeMbIe
AIIFOMHHHEBBIE CIUIaBbI. J{fopantoMuHbI U UX TepMooOpaboTKa. [IpruMeHeHne amtoMUHUEBBIX CIIIABOB.

Copneprxanue 1a00paTOPHBIX 3aHATHA.

MUKpOCTPYKTYPHBIN aHAIU3 [IBETHBIX CIIJIABOB.

Paznen 10. Beibop maTepuanos.

Tema 10.2. O0uue pekoMeHIaIuu 10 BRIOOPY MapKH CTajIH.

Copneprxanue 1a00paTOPHBIX 3aHATHA.

Br16op Marepuanos.

5. OLIEHOYHBIE CPEJCTBA JJISI TEKYILETO KOHTPOJISI YCHEBAEMOCTH,
MMPOMEKYTOYHOI ATTECTALIMU 110 UTOT'AM OCBOEHUSI JUCLUILJIMHBI
U YYEBHO-METO/IMYECKOE OBECHEYEHUE CAMOCTOSITEJIbHOI PABOTBI
CTYJEHTOB

5.1. Tekymmii KOHTPOJb YCNEBAEMOCTH (pelimune-KOHmpoas 1, petimune-KoHmpono
PpetimuHe-KOHmpob 3).

Bonpocwi k petimune-xoumponio Ne 1

1. 3nadenwue, 1enpb U 3a1a4u Kypca «Marepuanosenenue». Kiaccudukamnus marepraos.

2. Kpucramnmdeckoe cTpoeHre MeTamioB. JledheKkTsl KpUCTAIOB U UX BIMSHUE Ha CBOWC TBa.
KpaeBble 1 BUHTOBBIE AUCIIOKAINH.

3. MUKpPOCTPYKTYpHBII aHATIU3.

4. MakpoCTpyKTypHbIi aHanmu3. MeTtoapl OOHapyXEHHS TOBEPXHOCTHBIX M BHYTPEHHHX
IePEKTOB.

5. MexaHuveckue CBOMCTBA.

6. Mertoasl usmepeHus TBepAocTU: MeToabl bpunenns. Poksemia. Bukkepca, MUKpOTBEPIOCTD,
[Toneau, [llopa, Mooca. OnpeneneHre y1apHOW BI3KOCTA METAJNIOB M CILIABOB.

7. PEHTreHOCTpYKTYPHOE UCCIEAOBAHUE METAJIIOB.

8. BiusHMe Hakiena Ha CBOWCTBa METAJIOB. Vcnosib30BaHMEe HaKIIENa B MAIIMHOCTPOECHHH.

9. BrnusHue TemmepaTypsl Ha CTPYKTYpy B CBOKCTBA 1e(hOPMHUPOBAHHOTO METAILIA.

10. 3akoHbl KpucTam3anuu MetamuioB. CBoOoaHas sHeprus u sHTporus. CKpbITas TEraoTa
KPUCTAJUTU3ALIUU.

11. Ynpasnenue pazmepom 3epHa. CTpOCHUE KPUCTATUNIMUYECKOTO CIUTKA.

12. Buas! crinaBoB. [Ipasmiio ¢as. [Toctpoenne auarpamm cOCTOSTHHUSL.

13. JlmarpamMmbl COCTOSIHMSI JIBOMHBIX CIUIABOB: C MOJIHOW PACTBOPUMOCTBIO U C TOJHOH
HEPACTBOPUMOCTBIO.

14. JlmarpamMmbl COCTOSIHUSA IBOMHOTO CILJIaBa C OTPAaHUYEHHOM pacTBOPUMOCTHIO.

15. Jlmarpamma cOCTOSIHUSI ABOMHOTO CIUIaBA C MOJTUMOP(HBIMH MPEBPAIICHUSMH.



16. Jlmarpamma cOCTOSIHMSI IBOMHOTO CIIJIaBA C YCTOWYMBBIM XUMUYECKUM COEAMHEHHUEM.
17. CBA3b MEXIY TUIIOM IMArpaMMbl COCTOSIHUS IBOMHBIX CIIJIABOB M CBOMCTBAMHU CILIABOB.

Bonpocwi k peiimune-konmponio Ne 2

1. XKeneso u ero cmnasbl. [Tomumopdusm xenesa. Juarpamma COCTOSHUS CIIJIAaBOB JKelie3a C
YIJIEPOJOM.

2. Yraepoauctele ctaiu. BiusHHe XMMcocCTaBa Ha CTPYKTYpy M CBOWMCTBa cTaiu. BimsiHue
npuMecei Ha cBoiicTBa ctaneil. Knaccudukanus u MapKupoBKa YIiepoAUCTBIX CTaleH.

3. Uyrynsl. benbie, cepblie, BRICOKOMIPOYHBIE U KOBKUE YyT'yHbI. BiusiHne npumecei Ha CBOKCTBA
4yryHOB. [[puMeHeHne 4yyryHOB B MalIMHOCTPOEHHUH.

4. ®a30Bble NPEBPAILCHHS B CTAISAX MPU HAIPEBE M OXJAXKICHHUM: ayCTEHU3ALMs, IEPIUTHOE U
MapTEHCUTHOE NIPEBPALLEHUS, IPEBPAILEHUE TIPU OTITYCKE.

5. Bunbl Tepmudeckoit 00paboTku. OTXHUT CTald U €r0 BIUSHUE HA CTPYKTYpPY M CBOMCTBA
3akaska yriiepoJucTsiX crajeil. OTyck cranei.

6. XUMHKO-TepMHUUYECKass 00pabOTKa CTaliW, OCHOBHBIE 3aKOHOMEPHOCTH M  00JacTh
MPUMEHEHHUS: I[EMEHTalUs, a30TUPOBAHME, IIMAaHUPOBAHUE, HUTPOLIEMEHTALMs, CUJIHIMPOBAHUE,
O0opHupoBaHUE, XPOMUPOBAHUE U ATUTUPOBAHUE.

7. OCHOBBI JIETUPOBaHUS CTalU. BiausHUE JErupyromux 3JIEMEHTOB Ha CTPYKTYpY U CBOMCTBa
CTaJIH.

8. Knaccupukanms ©  MapKHUpOBKa JIETUPOBaHHbIX  craneld. KOHCTpyKUMOHHBIE |
MHCTPpYMEHTAJIbHBIE JIeTUpOBaHHbIE cTaau. CTallu U CILIaBbl ¢ 0COOBIMU CBOMCTBAMH.

Bonpocwt k pelimune-konmponto Ne 3

1. Menp, ee cBoiicTBa n 001acTh NpuMeHeHH. MenHo-HUKeNeBble cruiaBbl. bponssl. JlaTyHu.
IIpuMeHEeHNE MEIHBIX CILIABOB.

2. AnromMuHU#, ero CcBOWCTBAa W o0macTh mpuMeHeHus. JluteliHble u JedopMUpYyeMbIe
AJIFOMUHUEBBIE CIIJIaBbl. J{IOpamoMuHBbI M UX TepMO0oOpaboTKa. [IpMeHeHne antoMUHNUEBBIX CIIJIABOB.

3. Twuran, ero cBoiicTBa 1 00J1aCTh MPUMEHEHHUS. TUTaHOBBIC CIUIABBL: KI1aCCU(UKAIM, CBOWCTBA
1 00J1aCTh IPUMEHCHHSI.

4. Marnuii, ero cBoiicTBa M 00JIaCThb NpPUMEHEHHUs. MarHueBBIX CIUIaBBl: KJIACCH(HUKAIIHS,
CBOMCTBA U 00J1aCTh IPUMEHEHUS.

5. Komno3unuoHHble MaTepuaibl: oOIIas XapakTepucTuka W kiaccudukanus. CrtpoeHue,
CBOMCTBA U NPUMEHEHNE KOMIIO3UIIMOHHBIX MaTEPHAJIOB.

6. Komno3uunoHHble MaTepraibl HAa HEMETAJUIMUECKON OCHOBE. KOMITO3UIIMOHHBIE MaTEpHaIbI
Ha METAJUIMYECKON OCHOBE.

7. OCOOCHHOCTH CTPOCHHSI M CBOWCTBA IIOJMMEPHBIX MarepuanoB. [lmactmaccel, ux
0COOEHHOCTH U 00J1aCTH MPUMEHEHUS B KaueCTBE KOHCTPYKIIMOHHOTO MaTepuania.

8. Pe3unsl.
9. Kepamuka.
10. Hanomarepuainsl. BiusHue cTpoeHus: Ha CBOMCTBa HAHOMAaTEPHAJIOB.

. Tlpobmema BbIOOpa Marepuana. OKCIUTyaTallAOHHAs  HAJAEKHOCTh  MaTepuana.
TexXHOJIOrNYHOCTD MaTtcpurajia. OKOHOMUYHOCTD MaTtcpualia.
12. OO01re peKOMEHIAIMH TI0 BBIOOPY MapKH CTaJIH.

5.2. IIpoMe:kyTo4Hasi aTTeCTALMS IO UTOTAaM OCBOCHHMSI JUCLUIUIMHEI B (POpME SK3aMEHa.

JK3aMeHANMOHHbIE BOINIPOCHI

1. 3nauenwue, 1ens 1 3a1aun Kypca «MarepuanoBenenuey». Kinaccupukanus Matepuanos.

2. Kpucrammmdeckoe ctpoeHne mMeTauioB. JleheKThl KPUCTAUIOB U WX BJIHMSHUE Ha CBOMCTBA.
KpaeBbie 1 BUHTOBBIE AUCIOKALMH.

3. MuKpOCTpYKTYpHBIN aHAIU3.



4. MakpocTpyKTypHBI aHanu3. MeToabl OOHapyKEHUs TOBEPXHOCTHBIX U BHYTPEHHHX
neeKToB.

5. Mexanunueckue coiictBa. OnpezeneHue yJapHoH BSI3KOCTH METAJIJIOB U CIUIABOB.

6. MeTtonabl u3MepeHus TBEpAOCTH: MeTO bl bpunems. PokBemna. Bukkepca, MUKpOTBEPIOCTb,
ITonsau, Ilopa, Mooca.

7. PeHTreHOCTpYKTYpPHOE UCCIIEIOBAHUE METAJIIOB.

8. BnusHue Hakiena Ha CBOWCTBa MeTAJIOB. Vcnosib30BaHME HaKIIENa B MAIIMHOCTPOCHHH.

9. BnmsHue TemMnepatypsl Ha CTPYKTYpY ¥ CBOMCTBa Ae(OPMHUPOBAHHOTO METaJlIa.

10. 3akoHbl KpucTamau3anuu metamioB. CBoOonHas sHeprust U sHTponua. CKpbITas TeroTra
KPUCTAJUTU3ALUN.

11. Vmpasnenue pazmepom 3epHa. CTpoeHHE KPUCTAIIIMYECKOTO CIUTKA.

12. Bugsr crimaBos. [Ipasuio da3. [Toctpoenne quarpaMM COCTOSTHUS.

13. JlmarpamMmbl COCTOSIHHS [BOMHBIX CIUIABOB: C IIOJIHOM pPACTBOPUMOCTBIO U C IOJHOU
HEPACTBOPUMOCTHIO.

14. JlnarpamMmbl COCTOSIHUS IBOMHOTO CIJIaBA C OTPAaHUYEHHON PaCTBOPUMOCTBIO.

15. JIlmarpamma COCTOSIHHS JBOMHOTO CIIaBa ¢ MOJTMMOP()HBIMU MPEBPAIICHUSMU.

16. /Imarpamma cOCTOSIHHSI JBOMHOIO CIUIaBa C yCTOMYMBBIM XUMHUECKUM COEIUHEHUEM

17. CBs3b MEXIY TUIIOM AHArpaMMbl COCTOSIHUS IBOMHBIX CIJIABOB M CBOMCTBAMHU CILIABOB.

18. XKeneso u ero cruiasel. [Tomumopdusm sxenesa. JluarpamMmma COCTOSIHHSI CIIJIABOB KeJie3a C
YIJIEPOJIOM.

19. Vrunepoauctsle ctanu. BiusHue XxumcocTaBa Ha CTPYKTYypy M CBOMCTBa cTanu. BiusHue
npuMecei Ha cBoicTBa craneit. Knaccudukaius u MapkupoBKa YIJIEPOJAUCTHIX CTATICH.

20. Yyrynsl. benble, cepble, BBICOKOIPOYHBIE M KOBKME UyTr'yHbl. BiusHue npumeceil Ha
CBOMCTBA 4yTyHOB. [I[pruMeHEeHNE UyTryHOB B MAIIMHOCTPOCHHH.

21. ®dazoBble NpeBpallleHUs B CTAIAX MIPU HAIPEBE U OXJIAXKIEHUU: ayCTEHU3AllNs, IEPIN3HOE U
MapTEHCUTHOE MPEBPALLEHNUS, TPEBPAIICHUE IIPU OTITYCKE.

22. Bugsl Tepmudeckoit 00paboTku. OTKUT CTaau U €ro BIUSHUE Ha CTPYKTYPY U CBOMCTBA.
3akayika yriiepoaucThiX cTanei. OTImycK cTajien.

23. XuMHKO-TepMHUYecKass o00pa0oTka CTajdd, OCHOBHBIE 3aKOHOMEPHOCTH M  O0JIacTh
MIPUMEHEHHUS: LEMEHTalHus, a30TUPOBAHME, IIMAaHUPOBAHUE, HUTPOLEMEHTALMS, CUJIMIMPOBAHUE,
O60pUpOBaHUE, XPOMUPOBAHUE U ATUTUPOBAHHE.

24. OCHOBBI JJETUPOBAHUS CTAIU. BiMsIHUE JIETUPYIOMIUX 3JIEMEHTOB Ha CTPYKTYpPY M CBOMCTBA
CTaJIN.

25. Knaccudukanuss ©W  MapKHpoBKa JIETUPOBAaHHBIX  cTaie. KoOHCTpyKIMOHHBIE |
MHCTPYMEHTAJIbHBIE JIETUPOBaHHBIE cTaiu. CTanu U CIIJIaBbl C 0COOBIMH CBOMCTBAMHU.

26. Menp, ee cBoicTBa 1 00J1aCTh MPUMEHEHUsI. MenHO-HUKeNeBbIe cruiaBbl. bpoHssl. JlaTyHu.
IIpumeHeHrEe MEHBIX CIIJIABOB.

27. AmoMuHMI, €ro CcBOWCTBa M 00JacTh mNpuMeHeHHs. JIuTeitHble W aedhopMHUpyeMbie
AJIFOMUHUEBBIE CIIIaBbI. J{I0pamoMuHBI 1 UX TepMOooOpaboTKa. [IprMeHeHne aTfOMIHNUEBBIX CIIJIABOB.

28. Tutan, ero cBoiicTBa W 00JacTh NPUMEHEHUs. THUTAHOBBIE CIUIABBI: KJIacCH(pUKAIHS,
CBOMCTBA U 00J1aCTh MPUMEHEHUSI.

29. Marnwuii, ero CBOWCTBa M 00JacTh NMPUMEHEHHWS. MarHueBBIX CIUIABBI: KiIacCH(pHUKAIIHS,
CBOMCTBA U 00J1aCTh MPUMEHEHUSI.

30. KommosuimoHHbIe MaTepHajbl: 00Inas XapakTepucTuka M kinaccuukanus. CrpoeHue,
CBOMCTBA U NPUMEHEHNE KOMIIO3UIIMOHHBIX MaTCPUAJIOB.

31. KommnozuunoHHbIE MaTepHaIIbl HA HEMETAJUIMUECKON OCHOBE. KOMITO3MIIMOHHBIE MaTepUabl
Ha METAJUIMYECKON OCHOBE.

32. OcobeHHOCTH CTpPOEHHUSI M CBOMCTBa NOJMMEPHBIX MarepuanoB. Ilmactmaccel, ux
0COOEHHOCTH U 00J1aCTH IPUMEHEHUS B Kau€CTBE KOHCTPYKIIMOHHOTO MaTepuana.

33. Pe3unsl.

34. Kepamuka.

35. Hanomarepuainsl. BiusHue cTpoeHus Ha CBOMCTBA HAHOMATEPHUAJIOB.



36. Ilpobnema  BbIOOpa  MaTepuana.  OKCIUTyaTallUOHHAs  HAJEKHOCTh  MarepHana.
TexHONMOrnYHOCTh MaTeprana. JKOHOMUYHOCTh MaTepHaa.

37. OOume peKOMEHAINH 110 BEIOOPY MAapKH CTaJH.

KpoMe BbllIeyKka3aHHBIX BOIPOCOB KaXJIOMY CTYJIE€HTY BbIIAeTCs 3aJaHHUE:

PACILIN®POBATL VIJIEPOAUCTBIE W JIETMPOBAHHBIE CTAJIM, YYI'YHBL
[IBETHBIE CIIVIABBI:
Hanpumep: 12X2H4A. A20, K430-6. JIO59-1 u ap.

5.3. CamocrosiTeqibHas padoTa o0y4aromerocs.

Paznen 1. Beenenue. Knaccuduxanus matepuanos. Kpucraminyeckoe cTpoeHHE METAJIIOB.

Tewma 1.2. JIegekThl KPUCTAIIIOB U WX BIUSHUE Ha CBOMCTBA. KpaeBbie M1 BUHTOBBIE TUCIIOKAIIHH.

Pa3znen 2. Kputepuu oLieHKH MaTepHUaIoB.

Tema 2.1. MakpocTpyKTypHBIH aHam3. MeTopl 0OHApYKEHHSI TOBEPXHOCTHBIX M BHYTPEHHUX
IePEKTOB.

Tema 2.2. Mexanuueckue cBoiicTBa. OnpenesieHne yaapHOi BI3KOCTH METAVIOB U CIUIaBOB.

Tema 2.3. PEHTT€HOCTPYKTYpHOE UCCIIEI0BAHUE METAJIOB.

Paznen 3. [lnactuueckas neopmaniust 1 peKpUCTaUIH3aINs METAJIIOB.

Tema 3.1. BnusHue Haknena Ha CBOWcTBa MeTawioB. Mcmonp3oBaHWEe Hakiena B
MaIIMHOCTPOEHHUH.

Tema 3.2. Baustnue Temriepatypsl Ha CTPYKTYpY U CBOKCTBA 1e()OPMHUPOBAHHOTO METaILIA.

Paznen 4. 3akoHbI KpUCTAIUIU3AIMA METAJIOB.

Tema 4.1. 3akoHbBl KpucTauIM3auuu MeTanaoB. CBoOoaHas sHeprusi M sHTpornusa. CKpeiTas
TEIJI0Ta KPUCTAILTU3ALIMH.

Tema 4.2. Ynpasnenue pazmepoM 3epHa. CTpoeHUE KPUCTAJUIMYECKOTO CIUTKA.

Paznen 5. OCHOBBI TEOpHUU CILJIABOB.

Tema 5.2. JluarpamMmbl COCTOSIHUSL JBOMHBIX CIIJIABOB: C MOJHOW PaCTBOPUMOCTBIO M C IOJIHON
HEpPAaCTBOPUMOCTHIO. J[MarpaMMbl COCTOSIHHMSI JABOMHOIO CIUIaBa C OIPAaHUYEHHOW PaCTBOPHUMOCTHIO.
Jlnarpamma COCTOSIHUSI TBOMHOTO CIIaBa ¢ MOJUMOP(HBIMH IpeBpalieHusIMU. JlnarpamMmma COCTOSHUS
JBOMHOTO CIUIaBa C YCTOMYMBBIM XUMHUYECKUM COETUHEHUEM.

Pasnen 6. CitaBnl Ha OCHOBE JKeJle3a.

Tema 6.2. Yrnepoauctoie cTanu. BiusHaue XumMcocTaBa Ha CTPYKTYPY U CBOMCTBA cTayiv Biusinue
npuMecei Ha cBoiicTBa ctaneil. Knaccudukanus u MapKkupoBKa YIiepoAUCTBIX CTaleH.

Tema 6.3. Uyrynsl. bensie, cepble, BBICOKONPOUYHbIE U KOBKME YYT'yHbI. BiusHue npumMeceil Ha
CBOICTBA YyryHOB. [[puMeHeHne 4yryHOB B MalIUHOCTPOECHUH.

Tewma 6.5. Buasr repMuueckoit 00pad0oTku. OTXKUT CTaJIM M €T0 BIMSHUE HAa CTPYKTYP) M CBOMCTBA.
3akanka yriiepoJucTsIX craneil. OTIyck cranei.

Tema 6.6. Xumuko-TepMu4eckas o0pabOTKa CTaJid, OCHOBHBIE 3aKOHOMEPHOCTH M O0JaCTh
IIPUMEHEHUSI: LIEMEHTAIMs, a30TUPOBAHME, IMAHMPOBAHHE, HUTPOLEMEHTALMs, CUIMLIMPOBAHUM,
O0opHpoBaHUE, XPOMUPOBAHUE U ATUTUPOBAHUE.

Tema 6.7. OCHOBBI JIETUPOBAHUS CTAU. BiusHHE JIETUPYIOMIMX 3JIEMEHTOB HAa CTPYKTYpPY U
CBOKCTBA CTaJIU.

Tema 6.8. Kmaccudukanuss m MapKUpoBKa JIETUPOBAaHHBIX cTayied. KOHCTpYKIIMOHHBIE H
WHCTPYMEHTAIIbHBIEC IETUPOBaHHbBIE cTanu. CTalld U CIUIaBbI ¢ 0COOBIMU CBOMCTBAMH.

Paznen 7. LIBeTHBIC METaJIIbl M CILIABHI.

Tema 7.1. Menno-HukeneBble criaBbl. bponssl. Jlarynu. [IpumeHeHre MEIHBIX CIIABOB.

Tema 7.2. Jluteiinbie u aehopMupyeMble alFOMHUHUEBEIE CIUIaBbl. [I[puMeHeHe aTFOMUHUEBBIX
CIUTaBOB.

Tema 7.3. TutaH, ero cBoWcTBa W 00JACTh MPUMEHEHHS. TUTAHOBBIE CIUIABHI: KJIacCU(UKAIUA,
CBOICTBA U 00JaCTh MPUMECHECHHS.

Tewma 7.4. Maruuid, ero cBOMCTBa U 00J1aCTh MPUMEHEHUsI. MarHUEBBIX CIUIABBI: KJIaCCU(UKAITUS,
CBOICTBA U 00JaCTh MPUMECHECHHS.



Pa3znen 8. Komno3unuoHHble MaTEpUaIbl.

Tema 8.1. OOmias xapaktepuctuka u kiaccudukanus. CTpoeHue, CBOWCTBA U NMPUMEHEHHUE
KOMITO3UIIMOHHBIX MaTEPHAJIOB.

Tema 8.2. KoMINO3UIIMOHHBIE MaTepUaibl Ha HEMETAIMYECKON OcHOBe. KOMMO3MIIMOHHBIE
Marepuaibl Ha METANINYECKOW OCHOBE.

Paznen 9. Hemerannuueckue Marepuaiibl. HAaHOCTpyKTypHBIE MaTepHUaIbl.

Tema 9.1. OcobeHHOCTH CTPOCHHS U CBOICTBa MOJIMMEPHBIX MaTepHuaioB. [lmactmaccsl, uX
0COOCHHOCTH M 00JIaCTH MPUMEHEHHS B KAaU€CTBE KOHCTPYKIIMOHHOTO MaTepHara.

Tema 9.2. Pe3aunsl. Kepamuka.

Tema 9.3. Hanomarepuainsl. BiusiHue cTpoeHust Ha CBOMCTBA HAHOMATEPHUAJIOB.

Paznen 10. Beibop marepuaos.

Tema 10.1. DxkcrutyaranmoHHash HAJEKHOCTh MaTepuaia. TeXHOJOTMYHOCTh MaTepHaia.
DKOHOMHYHOCTh MaTepHaa.

®onn  omeHouHelXx MarepuanoB (DPOM) s mpoBeneHUS — aTTECTAllMd  YPOBHS
C(OPMHPOBAHHOCTU KOMIIETCHIIMKA OOYyYalOMIMXCSl 10 JAUCHUIUIMHE OQOPMIISETCS OTACIbHBIM
JIOKYMEHTOM.

6. YYEBHO-METOANMYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHHUE

JAACHUITIINHBI
6.1. KuuroodecneueHHOCTH
Tox KHUTOOBECIIEYEHHOC1b
HaI/IMeHOBaHI/Ie J'II/ITepaTprIZ aBTOp, Ha3BaHHUC, BUA U3aHUA, U31aTCIIBCTBO M3IAHYS HaJ'II/I‘II/Ie B 3J'IeKTp0HH0171 6I/I6J'II/IOTeKe
Bal'Y

OcHoBHast IUTEpaTYpa
1. Kapromosa JI. B. OcHoBel MaTepmamoBeneHuss MeTammmdeckmx m 2014 |http://dspace.www 1 .VISU.ITI bitsti ca
Hemetamnyeckux Bemects/ JI. B. Kapronosa, B. A. Keuun. - Bnagumup: 1/123456789/4028. 1 '01404. pdl
Bnanum. roc. yu-T uMm. A. I'. u H. I'. CroneroBsix (Bal'V), 2014. - 176 c.
V3nanue Ha Ap. HocuTesde: OCHOBBI MATEPUATOBEICHUS METAUTNYCCKUX U]
HEMETAJTMUECKHUX BEIIECTB [ DJIEKTPOHHBIN

ecypclJSBN 978-5-9984-0503-7.

2. MaTepuanoBeieHHe 1 TEXHOJIOTHs MaTepuaiioB: YueOHoe mocodue / K.A| 2015  |http://znanium.com/bookread2.php
Bareiies, B.W. Besnansko; [Tox pen. A.W. Barbimesa, A.A. CMoJIbKUHA. - 7book=397679
M.: HUI] MTHOPA-M, 2013 - 288 c.: 60x90 1/16. - (Bsiciiee oOpazoBanue:
bakasaBpuar). ISBN 978-5-16-004821-5
3. MarepuanoBelieHUe U TEXHOJIOIUs MaTepuanos: YueOHuk / .M. ®etucos, 2014  |http://znanium.coni/bookread2.php
D.A. Tapudpynmus. - M.: HUI] UHOPA-M, 2014. - 397 c.: 60x90 1/16. - ?book=413166
(Briciiee obpazoBanue: bakanaBpuar). ISBN 978-5-16- 006899-2

JlomnosiHuTebHAS INTEpaTypa
1. JIaGopaTopHBIif TpakTHKYM 110 MatepuanoseneHuto / JI. B. Kapronosa, Al 2007  |http://dspace.www 1 .vlsu.ru bitslieti
B. Koctun, B. b. I|eraeBa; Binagumupckuit m/123456789/1036/3/00512.pd T’

rocynapctBeHHblil yauBepcurer (Bial'Y); mon pea. A. B. Kocruna, B. A.
Keunna. - Wsn. 2-e, ucnp. u jon. - Buagumup: Brnagumupckuid
rocynapctBeHHblil yHusepcuter (Bal'VY), 2007. — 68 c.: mun. - Hmeercs
DJIEKTpOHHAs Bepcus. - bubmuorp.: c. 67. M3nganue Ha Ap. HOCHTENE:
JlabopaTOpHBIY MPAKTUKYM 110 MaTEPHAIIOBEICHHUIO [ DICKTPOHHBIN
ecypc! / JI. B. Kapronosa, A. B. Koctun, B. b. IIBeraesa;
Biiagumupckuid rocynaperBeHHbiid yauepeutet (Bal'VY); mox pen. A.
B. Koctuna, B. A. Keunna. - Bmagumup, 2007. - ISBN 5-89368-780-

9.
2. MatepuasnoBeneHue [ IeKTpOHHBIN pecypc]: yuebHoe mimoctpupoBanHoe, 2009 |http://www.studentlibrary.iTi bo o x/
rocobue / E.I'. 3apem6o. - M.: YMII XXT, 20009. - ISBN9755999400475.html

6.2. Ilepmoamueckue u3TaHUs
HayuHo-TexHudeckue )ypHaibl: «Bompocel MmarepuanoBeeHus», «MarepranoBeIeHUE).


http://znanium.com/bookread2.php
http://znanium.coni/bookread2.php
http://www.stu/

6.3. UnTepHeT-pecypcesbl
www.materialscience.ru — HHQOpManuoHHBI TOpPTal MO TEeMaM: MaTepHaJOBEICHHUE,

TEXHOJIOTUSI KOHCTPYKIIMOHHBIX METAJIOB, KOMIIO3HIIMOHHBIE Marepuanbl U Ap. MHpopmannoHHbIe
MaTepHalIbl, CTaThH, 0030PbI, KOHCYJIbTAIUH.

http.//xn—80aagiccszezsw.xn—p 1 ai/ - HWHPOpMaNMOHHBIA TMOpPTAJI MO TEMaMm:
MaTepUAIOBE/ICHHE, TEXHOJIOTUS KOHCTPYKIIMOHHBIX METAJJIOB, METAJUTyprHsi, CBapka H Jp.

WudopmanroHHble MaTepUalibl, CTaTbu, 0030pbl, KOHCYJIbTAIINH.

7. MATEPHAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCIUIIJIMHbI

Jins peanuzanyy JaHHOM AWCIMIUIMHBI UMEIOTCS CIICIMANbHBIC MTOMEIIEHHS sl POBEICHUS
3aHATUM JIGKIIMOHHOTO THUIA, 3aHATHH J1a0OpaToOpHOro THMA, TPYNIOBBIX M HWHAWBUIYAIbHBIX
KOHCYJIBTALlMH, TEKYIIEro KOHTPOJS M TPOMEKYTOYHOH aTTecTalnd, a TaKKe IOMENICHHS IS
camocTosTenbHOU paboTsl. [IpakTndeckue/madopaTopHbie pabOThI MPOBOASTCS B CHICIIMATH3UPOBAHHBIX
ayAUTOPHSAX:

aymutopus  103-2, oOopynoBanHas MeramiorpaduyeckuMd — MHKpockormamMu.  HaGopbl
MUKPOILTH(OB, AITbOOMBI MUKPO- U MAaKPOCTPYKTYP;

aynutopus 102-3, oGopynoBaHHas TBepIOMEpaMHt, IeUaMH ISt TEPMOOOPaOOTKH.

JlekunoHHBIE ayTUTOPUH 000PYAOBaHbI IpoekTopamu. HoyTOyK.
[lepedyeHp HCIONB3YEMOro JHMIIEH3MOHHOTO IporpaMMHoro obecreuenusi: MS Windows. MS
PowerPoint.
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PaGouyo nporpammy cocTasuil
nouent kapeapsl T u KM, k.1.4. JI.B. Kaprornosa

Penensenrt /

3amecTHTe b FeHEPAILHOTO JAHPEKTOPA 110 TPOU3BOJACTBY §

%/ZW/ A.A. Kpeunt
/o /

000 «HITO «MuJIlutTex» //X
S D

- C
[Iporpamma pacemoTpera u ogoOpeHa Ha 3acedanun kadgeapsl T u KM
Iporokon Ne 7 or 31. €&  2022rona A
& ¥
PaGouas nporpamma paccMoTpeHa u 0jj00peHa
Ha 3acelaHiH y4eOHO-MeTOAHYeCKOi komuccun HanpasieHus 15.03.06 «Mexarponuka u

poOOTOTEXHHKAY
[TpoToxon Ne 1/ or 31.0 § 2022 rona

3asenyromnit kadeapoit TO u KM B.A. Keuun

[Ipencenarenb KOMHCCHI -{)/\)ﬁl i B.O. KopocTtenen




JIMCT NEPEYTBEPX/IEHUSA
PABOYEHN MPOI'PAMMBbI JUCLIUITJINHBI

PaGouas nporpamma ofgobpena Ha 20 /20 yuebHbIi roaa

[TpotokoJ 3acenanus kapenpbl N

oT

roga

3aBeayrouuii kadpeapoi

PaGouas nporpamma ofgobpena Ha 20 /20 yuebHbIi roaa

[TpotokoJ 3acenanus kapeapbl N

oT

roga

3aBeayroluii Kagenpon

Pa6ouas nporpamma omobpena Ha 20/ 20 y4eOHbId roaa

[Tportokou 3acenanus kadeapbl N

oT

roaga

3aBeayromuid kapeapon

Pa6oyas nporpamma ogobpena Ha 20 /20 y4eOHbIi roaa

ITpotokou 3acenanus kadeaper Ne

oT

roaa

3aBenyromui kageapoi

Pa6ouas nporpamma ogobpena Ha 20 /20 y4eOHbIN roaa

ITporokou 3acenanus kadeapbl Ne

oT

roga

3aBenyrolmui kapeapoi
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