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1. HEJIU OCBOEHMUS nucuMninHbI

[leap ocBOEHMS AUCHUIUIMHBI - TPUOOpETEHNE 00IENPOPECCHOHATBHBIX KOMIETEHIUH,
npeaycMoTpeHHbix TpedoBanusamMu OI'OC BO, cBs3aHHBIX ¢ HAyYHBIMH OCHOBAaMHU BBIOOpA
MaTepHualia ¢ Y4ETOM €ro COCTaBa, CTPYKTYPhI, TEPMUYECKON 00paOOTKU M TOCTUTAIOIIMXCS
OpyU  O3TOM DKCIUTyaTallMOHHBIX W TEXHOJOTMYECKUX CBOMCTB, HEOOXOIUMBIX IS
MAaIlMHOCTPOEHHUS.

3agauu:
MMETh COBPEMEHHBIE 3HaHMsI 00 OCHOBHBIX IPYIINAX MCIOJIb3yEeMbIX MaTEPUAIOB, CBOMCTBAX
ATUX TPYII U 00 00JaCTH TPUMEHECHUS;
MPaBWIbHO OIIEHMBATh CBOICTBA TOTO WJIM HHOTO MaTepHualia, aHaJu3Upys YCJIOBUS
W3TOTOBJICHUS U3/ U CPOK €ro IKCIUTyaTaluu;
MMETh MPaBUILHO CHPOPMUPOBAHHBIC HAYUHBIC MPEJICTABICHUS O PEATbHBIX BO3MOXKHOCTSIX
YIYUlIEHUs] KaKUX-JIMOO0 CBOMCTB METAJJIOB WJIM CIJIABOB ITyTEM U3MEHEHHUSI €T0 CTPYKTYPHI;
3HaTh 000 BCEX CMOCO0ax YIPOUHEHUS] METAJUIOB WM CILJIABOB, KOTOPhIE MOTYT O00OECIIEUUTh
JIOJITOBEYHOCTH U pabOTOCTIOCOOHOCTD U3/IETUH.
2. MECTO JUCHUIIVINHBI B CTPYKTYPE OIIOH

Hucnumuinaa « MatepuaioBeieHUue» OTHOCUTCS K 00s13aTenbHOM yacTu 6s10ka 1 OTTIOII
BO.
3. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHMUA 11O JUCHUIIVIMHE

[Tnanupyemblie pe3ynbTaThl O0y4YeHUS IO JUCITUIUIMHE, COOTHECEHHBIE C TIAHUPYEMBbIMH
pesyapratramu  ocBoeHuss OIIOIl (kommeTeHUMSIMM UM HMHAMKATOpaMU JOCTHXKEHUS
KOMIICTCHITUH).

[naHnpyemble pe3yabTaThl 00yUYEHUS 10 TUCUUIUIMHE, B

Dopmupyembie COOTBETCTBHH C MHINKATOPOM JOCTHIKCHHS KOMIETESHIIUU H
aMEeHOBaHUE

KOMIIETEHIINH (KOO, NHauKaTop JOCTHKEHUS OLIEHOYHOTO
cooepoicanue KOMITETCHITUH (K00, p 6 N
Kommemenyuu) codepoicanue €3yJIbTaThl O0yUYCHUS 110 TUCIUILTUHE  |CPEL|

uHouKamopa)
OIIK-1. IlpumeHITH TecToBBIE BOTIPOCHI,
©CTECTBEHHOHAYYHBIE U 3HaeT OCHOBHBIC I'PYIIIIBI COBPEMEHHBIX |[IPAKTHHUECKUE
0OLIENHKEHEPHBIE OTIK-1.1. 3HaeT METOABI |MATEPHANIOB, HX CBOWCTBA U OOJIACTH Sa/laHH
3HaHWS, METO/bI AHAIIM3a TEXHOJIOTUIECKUX|IPUMEHEHNUS; (PU3NIECKYIO CYIIIHOCTh
MaTeMaTHYECKOrO [IPOLICCCOB U SIBIICHU, TPOUCXOIAIINX B MaTepHaiax
aHaIIM3a U 000pYyIOBaHUS KaK B YCJIOBHSIX TIPOM3BOJICTBA TI0]
MOJIEITMPOBAHUS B 00BEKTOB aBTOMATU3AIMN [BO3JICHCTBHEM BHEIIHUX (DAaKTOPOB
MpodecCHOHaTBHOM 1 yIIpaBJICHUS] OCHOBHBIE |(HArpeBa, OXJIAKICHUS U Jp.), UX
NESATSILHOCTH CXEMBbI aBTOMATH3AIlMA  [BIIUSTHUSI HA CTPYKTYPY, @ CTPYKTYPBHI -

THUTIOBBIX Ha CBOMCTBA COBPEMEHHBIX

TEXHOJIOTHYECKUX METAUTHYECKUX U HEMETaNTMIeCKIX

00BEKTOB OTPACIH MaTepHaJIOB; CITIOCOOBI YIIPOIHEHHS

CTPYKTYpBI U (YHKIIMA  [METAJIJIOB MUJIM CIUIABOB, KOTOPHIEC MOT'YT

ABTOMAaTHU3UPOBAHHBIX 00eCIeUnTh JI0JITOBEYHOCTh U

CHCTEM YTIpaBJICHHUS a00TOCTIOCOOHOCTh M3ACIHS

YMeeT aHanM3upoBaTh Pa3oBbie

OI1K-1.2. VYMeeT |npeBpallieHus Py HarpeBaHUU U

COCTaBJISTh CTPYKTYPHBIC |0XJIAXKCHUH CILUIABOB, MOJIb3YSCh

CXEMBI IPOU3BOJICTB, MX |[TUArpaMMaMU COCTOSIHHS JTBOMHBIX

MaTeMaTHYeCKHe MOJIETH |[CHCTEeM; OIIPEENIATh MEXaHUIEeCKHe

Kak 00bEKTOB CBOMCTBA MPH CTATHUYECKUX U

YIpaBICHHS, ONIPEACTATh |[IMHAMHUYCCKHUX HCIIBITAHUSIX

KpUTEpUHI AHAJIM3UPOBATH PE3YIBTATHI ITUX




KauecTBa
(YHKIMOHUPOBAHUS H
LIESTN YIPaBICHUS

MCTIBITAHUM J1J11 CPABHUTEJIHHOM OLIEHKU
MaTepI/IaJIOB; BBIABJIATH HA mnnd)ax
TUTTUYHBIE CTPYKTYPHBIE COCTABIISIOIINE;
MIPOBOIUTEH METALTOTpadUIECKUAN
AHAJIN3 HpOMI)IHIJIeHHI)IX CTaﬂeﬁ nu
YYT'YHOB, LIBETHBIX METAJUIOB U CIUIABOB;
OTIpeAeTSTh TBEPAOCTH
KOHCTPYKITHOHHBIX U
MHCTPYMEHTAJIbHBIX MAaTECPHUAJIOB,
paboTaTh Ha CBETOBOM MHKPOCKOIIE

OI1K-1.3. Brnaneer
HaBBIKaMH BHIOOpA U
[IPOCKTUPOBAHUS
(hYHKITHOHATEHBIX CXEM
ABTOMATH3AIINU
TEXHOJIOTUYECKUX
MPOIECCOB

Biageer crtocOOHOCTHIO MTPABUIILHO
OII€HUBATL CBOICTBA
MAaIIMHOCTPOUTEIBHBIX MaTEPUAIIOB,
AHATU3UPYSI YCIOBUS U3TOTOBJICHUS
M3/1eJIMs U CPOK €T0 IKCILTyaTallly;
MIPUHUMATh TEXHUIECKH 000CHOBaHHBIC

pelIeHus o BRIOOPY MaTepUaioB

4. OBBEM U CTPYKTYPA JNCHUIIJIMHBI
TpyaoeMKOCTh IUCHUIUIMHBI COCTABISET 3 3a4eTHbIE equHUIB], 108 yacos.
TemaTudeckuii nJian (popma 00y4eHuUs - OUHAsI

KonTakTHas paboTa 1
06yJaroImXCs C DOpMBI TEKYILEro
Me1aroruyeCKumM KOHTPOJIA
a00THUKOM ycIieBaeMoCTH, opMa
<  [IPOMEXKYTOYHOU
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Pasmen 1. Beenenne. Knaccudukarms
1 |marepumanoB. Kpucrammudeckoe ctpoeane | 2 1-2 3 1
METAIIJIOB.
2 |[Pazpmen 2. Kpurepun OLleHKH MaTepHANIOB. | 2 2-3 2 10 1
Pasnen 3. [Inactuyeckas nedopMaius u
3 A Aepopmar 2| 34 |1 2 0,5
[PEKPUCTAITH3AIHSI METAIIJIOB.
Pasnen 4. 3aKOHBI KPUCTAIIN3ALMT
4 A p H 2| 4 |1 2 0,5
METAIIIOB.
5 |Pa3nen 5. OCHOBBI TEOPUU CILIABOB. 2 4-6 5 2 1 Peittunr-konTpons 1
6 |Pa3snen 6. CrimaBel Ha OCHOBE JKeJie3a. 2 7-11 10 10 1 Peii THHT-KOHTPOJIb 2
7 |Pasmen 7. lIBeTHBIC METAJUTBI M CIIJIABBI. 2 [ 12-13 | 4 4 1
8 [Pazmen 8. KoMo3unuoHHbIe MaTepHabl 2 14 2 1
Pasnen 9. HaHocTpyKTypHBIEC MaTepHabl.
9 A TPYKTYP p 2 115171 6 1
HeMmeraminyeckue Marepuasl.
10 [Pasgen 10. Boibop MaTepuaios. 2 18 2 6 | [PedThHT-KOHTpOME 3




Bcero 3a 2 cemectp 2 18 36 36 9  bkzamen (27 uacos)

Hamune B qucuumiune KIT/KP -

lToro mo IUCHHIITHHE: 2 18 36 36 9 [Ox3amen (27 gaco)

Coaep:xxanue JJeKUMOHHBIX 3AHATHM 110 IMCHUIIHHE

Pazoen 1. Beeoenue. Knaccugurayus mamepuanos. Kpucmannuveckoe cmpoerue
Memanios.

Tema 1.1. 3nauenue, 1enp u 3aga4u Kypca «MatepuanoeaeHue». Knaccudukarus
MaTepUaJIOB.

Tewma 1.2. Kpucramnuyeckoe cTpoeHrue MeTamioB. JlepekTbl KpUCTaIOB U UX BIHSIHUE
Ha cBolcTBa. KpaeBble U BUHTOBBIE JUCIOKAIUU.

Pa3zoen 2. Kpumepuu oyenxu mamepuanos.

Tema 2.1. Ctpyktypa. MUKpPOCTPYKTYpPHBIN aHalU3. MakpOCTPYKTYPHBIA aHAIU3.
MeTo1b1 OOHapY’KEeHUSI TOBEPXHOCTHBIX U BHYTPEHHUX J1€(DEKTOB.

Tema 2.2. Mexanuueckue cBoiicTBa. MeTO1bl U3BMEPEHUS TBEPOCTU: METOAbI bpuHemns,
Poksemna, Bukkepca, MukporBepaocts, [lonbau, [llopa, Mooca. Onpenenenue ynapHou
BSI3KOCTH METAJUIOB U CILUIABOB.

Tema 2.3. PEHTIreHOCTPYKTYpHOE HCCIIEIOBAHUE METAIIIOB.

Paszoen 3. Ilnacmuueckas depopmayus u pekpucmaniuzayus Memaios.

Tema 3.1. BnusiHue Hakiena Ha CBOMCTBA METAJUIOB. Mcoyib30BaHNE HAKIIEa B
MAIIMHOCTPOEHHUH.

Tewma 3.2. BausiHue Temneparypsl Ha CTPYKTYpPY M CBOMCTBaA 1€(OPMUPOBAHHOTO
MeTaJla.

Pa3zoen 4. 3axonvl kpucmaniuzayuu memasnos.

Tewma 4.1. 3akoHbl KpucTaIM3auu MeTaiioB. CBOOOIHASI SHEPTHUS U SHTPOIIUSL.
CkpbITast TEMIOTA KPUCTATIIM3ALIHAH.

Tema 4.2. Yupasnenue pazmepoM 3epHa. CTpoeHUE KPUCTAIUINYECKOTO CIUTKA.

Pa3zoen 5. Ocnogvr meopuu cniagos.

Tewma 5.1. Bugst crimaBos. [Ipasuio ¢as. [loctpoenne nuarpaMm cOCTOSHUS.

Tema 5.2. IlnarpaMMbl COCTOSIHUSI IBOMHBIX CIJIABOB: C MTOJHOM PACTBOPUMOCTBIO U C
MIOJIHOM HEPACTBOPUMOCTBIO. J[MarpaMMbl COCTOSIHUS IBOMHOIO CIIJIaBa C OTPAHUYEHHOU
PacTBOPUMOCTHIO. J/[narpamMma COCTOSTHUS JBOMHOTO CIUIaBa C MOIMMOP()HBIMU
IpeBpalleHusIMU. [[narpaMma cOCTOSIHUSA IBOMHOIO CIJIaBa C YCTOMYMBBIM XUMUYECKUM
COEIMHEHUEM.

Tema 5.3. CBsI3b MEXK/ly TUIIOM JAHArpaMMbl COCTOSIHUS IBOMHBIX CILIABOB U CBOMCTBAMHU
CILJIABOB.

Pa3zoen 6. Cnnasvl Ha ocnose dicenesa.

Tema 6.1. Keneso u ero crasel. [lomumopdusm xenesa. Juarpamma coctosiHus
CILJIABOB JK€JIe3a C YIIIEPOIOM.

Tema 6.2. Yraeponuctsie ctanu. BinsiHue xuMcocTaBa Ha CTpYKTYpy U CBOKCTBA CTaJH.
Bnusnaue npumeceli Ha cBoricTBa crajieil. Kimaccudukanms 1 MapKupoBKa YriIepOAUCTBIX
CTaJICH.

Tema 6.3. UyryHsl. benbie, cepble, BHICOKOIIPOYHBIE M KOBKUE UYTYHBI. Biusinue
IIPUMECEN Ha CBOMCTBA YyTI'YHOB. [[puMeHeHNe 4yTryHOB B MAaIIMHOCTPOECHUMU.



Tema 6.4. ®a3oBble IpEBpaALIEHU B CTAISX PU HATPEBE U OXJIAXKICHUU: ayCTEHU3aLHUs,
MEPIUTHOE U MAPTEHCUTHOE ITPEBPAILECHHUS], IPEBPAILEHUE TIPU OTITYCKE.

Tema 6.5. Buasl Tepmudeckoit 00paboTku. OTKUT CTalK U €r0 BIUSHUE HA CTPYKTYPY U
CBOMCTBA. 3aKajiKka yriiepoaucThiX crayiei. OTImycK cTajen.

Tema 6.6. Xumuko-tTepmMuueckas o00paboTKa cTajiu, OCHOBHbIE 3aKOHOMEPHOCTH U
00J1aCTh MPUMEHEHHUS: IIEMEHTAIIUs, A30TUPOBAHUE, [IMAHUPOBAHUE, HUTPOLIEMEHTAIIHS,
CIJIMIIMPOBaHUE, OOPUPOBAHUE, XPOMUPOBAHUE U ATUTHPOBAHUE.

Tema 6.7. OCHOBBI JIESTUPOBAHUS CTAIH. BIMsSHUE TErUpYyOLIIUX 3JIEMEHTOB HA CTPYKTYPY
Y CBOWCTBA CTaJIH.

Tema 6.8. Knnaccudukanuus 1 MapKUpOBKa JIESTUPOBaHHBIX cTasiei. KOHCTpyKIIMOHHBIE U
WHCTPYMEHTAJILHBIE JITUPOBaHHBIC cTanu. CTaId U CIIJIaBbI C 0COOBIMU CBOHMCTBAMH.

Pa3zoen 7. I[Jeemnvie memainnvi u cniasol.

Tema 7.1. Menp, ee cBOlCTBA U 001aCTh IPUMEHEHUS. MeTHO-HUKEJIEBbIE CIIaBHI.
bponssl. Jlatynu. [IpyuMeHenre MEAHBIX CIIJIABOB.

Tema 7.2. AIfoMUHMM, €r0 CBOMCTBA M 00J1aCcTh NMpUMeHeHus. JInTelinbie u
nedhopMupyeMble ATIOMUHUEBBIE CIUIAaBbI. J[IOpaIFOMUHBI U UX TEPMOOOpPaOOTKA.
[IpuMeHeHnE aTIOMUHUEBBIX CILJIABOB.

Tema 7.3. Turan, ero cBoiicTBa 1 00J1aCTh NPUMEHEHHUS. TUTAHOBBIE CIJIABbI:
KJaccudukaus, CBOUCTBA U 00JaCTh TPUMEHEHUSI.

Tema 7.4. Maruuii, ero cBoiicTBa U 00J1aCTh MPUMEHEHHUS. MarHMEBbIX CIUIABBI:
KJ1accuurKaIys, CBOMCTBA U 00JIaCTh IPUMEHCHHSI.

Pazoen 8. Komnozuyuonnwvie mamepuarol.

Tema 8.1. O0mas xapaktepucTika U kiaaccugpukamus. CTpoeHue, CBOMCTBA U
MIPUMEHEHNE KOMIIO3UIIMOHHBIX MAaTEPUATIOB.

Tema 8.2. Komno3unmoHHble MaTepUaibl HA HEMETAJUIMYECKON OCHOBE.
KoMno3nunoHHbIE MaTEpHUAIIBI HA METAITIMYECKOW OCHOBE.

Pazoen 9. Hememannuueckue mamepuanvi. Hanocmpykmypuvle mamepual.

Tema 9.1. OcoOEHHOCTH CTPOEHUS U CBOMCTBA MOJIMMEPHBIX MaTtepuaios. [ImacTmacchl,
UX 0COOCHHOCTU M 00JIaCTH MPUMEHEHHS B Kaue€CTBE KOHCTPYKIIMOHHOTO MaTepuara.

Tema 9.2. Pe3unsl. Kepamuka.

Tema 9.3. HanomaTtepuansl. BiusiHue cTpoeHus Ha CBOMCTBa HAHOMATEPHUAJIOB.

Pas3zoen 10. Buibop mamepuanos.

Tewma 10.1. [Ipobrema BeIOOpa MaTepuaia. DKCIUTyaTallOHHAs HAJS)KHOCTh MaTepuaa.
TexHOJIOrnYHOCTh MaTepuana. JKOHOMUYHOCTh MaTepuana.

Tema 10.2. OOuue pekoMeHAaIUHU 110 BEIOOPY MapKH CTaJIH.

3aKIIIOUYCHHUE.

Conepxxanue J1a0OPATOPHBIX 3aHATHI N0 JUCHUILIHHE

Pazoen 2. Kpumepuu oyenxu mamepuanos.

Tema 2.1. CtpykTypa. MUKpOCTPYKTYpHBIA aHAIN3. MaKpOCTPYKTYPHBIN aHAIH3.
Metobl 00HapyKEHUs TOBEPXHOCTHBIX U BHYTPEHHUX 1€(EKTOB.

Copeprkanue 1a00paTOPHBIX 3aHSATHH.

MUKpOCTpYKTYpHBII aHAJIU3 METAJUIOB U CILIABOB.

MaxkpocTpyKTypHBIif aHalu3 U Je(EeKTOCKOMHS METAILIIOB.

Tema 2.2. Mexannueckue cBoiicTBa. MeTOIbl U3BMEPEHUS TBEPIOCTU: METOIbI bpuHenis.
Poksemna, Bukkepca, MukporBepaocts, [lonbau, [llopa, Mooca. Onpenenenue ynapHou



BSI3KOCTH METAJUIOB U CIUIABOB.

Tema 2.3. PEHTTeHOCTPYKTYpHOE UCCIIEIOBAHUE METAIIIOB.

Copeprkanue 1a00paTOPHBIX 3aHATHH.

PeHTreHOCTpyKTYpHBIN aHAJIN3.

Pas3zoen 3. [Inacmuueckasn oepopmayus u pekpucmaiiuzayus Memasios.

Tema 3.1. Bausinue Hakjena Ha CBOMCTBa MeTaJUIOB. M cronb30BaHrEe HAKJIENa B
MAIIMHOCTPOEHHUH.

Tewma 3.2. Bausitnue Temmnepatypsl Ha CTPYKTYPY M CBOMCTBaA 1e()OPMUPOBAHHOTO
MeTaJla.

Conepxanue 1a00paTOPHBIX 3aHATHM.

[TnacTuueckas geopManys U peKpUCTaUIM3alUs METAJUIOB U CILJIABOB.

Pas3zoen 4. 3axonvl Kpucmaniuzayuu mMemanios.

Tewma 4.1. 3akoHbl KpucTaIn3auu MeTaiioB. CBOOOIHASI SHEPTUS U SHTPOIIHSL.
CkpbITas TemioTa KpUCTaNIN3ALUH.

Tema 4.2. Yupasnenue pazmepoM 3epHa. CTpoeHHE KPUCTAIUIMYECKOTO CIUTKA.

Copeprkanue 1a00paTOPHBIX 3aHATHH.

[Iponecc kpucTaIIU3aUN.

Pazoen 5. Ocnoswvi meopuu cniasos.

Tewma 5.1. Buasr cimaBos. [Ipasuio ¢as. [loctpoenne nuarpaMmm coCTOSHUSA.

Tema 5.2. IluarpaMMbl COCTOSIHUSI IBOMHBIX CIJIABOB: C MOJHOM PAaCTBOPUMOCTBIO U C
MOJIHOM HEPACTBOPUMOCTHIO. JlnarpaMMbl COCTOSIHUSI ABOMHOIO CILIaBA C OTPAHUYECHHOU
pPacTBOPUMOCTHIO. J[MarpamMma COCTOSIHUSL IBOMHOIO CIIaBa C OJIUMOP(PHBIMU
MpeBpalieHusIMU. [[narpamma coOCTOSIHUSA IBOMHOIO CIJIaBa C YCTOMYMBBIM XUMHUUYECKUM
COECIMHEHNEM.

Tema 5.3. CBsI3b MEXK/ly TUIIOM JAMArpaMMbl COCTOSIHUSI IBOMHBIX CILIABOB U CBOMCTBAMHU
CILIaBOB.

Conepxanue 1a00paTOpPHBIX 3aHATUM.

JlnarpaMMBbl COCTOSIHUS IBOWHBIX CIIJIABOB

Pa3zoen 6. Cnnaswl na ocnose dncenesa.

Tema 6.1. Keneso u ero crnasel. [lomumopdusm xenesa. Jluarpamma cocTossHUs
CILJIABOB JK€JIE€3a C YIIIEPOIOM.

Copeprxanue 1a00paTOPHBIX 3aHATHH.

JlnarpamMmma cOCTOSIHUSA JKEJI€30-yTIIEPO/I.

Tema 6.2. Yraepoauctsie ctanu. BinsiHue xuMcocTaBa Ha CTPYKTYpPY U CBOKMCTBA CTaJIH.
Bnusnue npumMeceii Ha cBoiicTBa craneil. Kimaccudukanus 1 MapKUpoBKa YriepoaUCTbIX
cTajen.

Tema 6.3. UyryHsl. benbie, cepble, BBICOKOIIPOYHBIE U KOBKUE YYT'yHBI. BiusHue
IIpUMECEN Ha CBOMCTBA YyI'yHOB. [IpMeHEeHNEe YyTYHOB B MAalIMHOCTPOCHUMU.

Conepxanue 1a00paTOPHBIX 3aHATUM.

MUKpOCTPYKTYpPHBIN aHAIU3 YIIIEPOAUCTBIX CTAJIEN B PABHOBECHOM COCTOSIHUU U
YYT'YHOB.

Tema 6.4. ®a3zoBble TPEBpPALICHUS B CTAISAX PHU HATPEBE U OXJIAXKICHUU: ayCTEHU3aLUs,
NEPIUTHOE U MAPTEHCUTHOE MIPEBPALLIEHHUS], IPEBPAILEHUE TIPU OTILYCKE.

Tema 6.5. Buasr Tepmudeckoit 00padboTku. OTXKUT CTAJIA U €r0 BIUSHUE HA CTPYKTYPY H
CBOMCTBA. 3aKajKa yrjiepoaucThiX cTaneil. OTnyCcK cTaleu.



Conepxanue 1a00paTOPHBIX 3aHATHM.

Tepmuueckas 00paboOTKa yriiepoAUCThIX CTaJeH.

Pazoen 7. I[[eemnvie memainvi u cniasol.

Tema 7.1. Menp, ee cBoCTBa U 00J1aCTh IPUMEHEHUS. MeTHO-HUKEJICBbIE CIIaBHI.
bpon3sl. Jlatynu. [IpumeHeHre MeIHbBIX CILUIABOB.

Tema 7.2. AmoMuHUH, €ro CBOMCTBA U 0071aCTh MPUMEHEHHUS. JInTelHbIe U
nedopMupyeMble aTFOMIUHUEBBIC CIIAaBBI. [[f0paltOMUHBI M UX TEPMOOOpabOTKa.
[IpuMeHeHue aTIOMUHUEBBIX CILJIABOB.

Conepxanue 1a00paTOPHBIX 3aHATHM.

MUKpOCTpYKTYpHBIN aHAJIN3 [IBETHBIX CIUIABOB.

Pa3zoen 10. Boibop mamepuanos.

Tema 10.2. O6mIue pekOMeHIaIHU 0 BEIOOPY MapKU CTAaJIH.

Conepxanue 1a00paTOPHBIX 3aHATUM.

Br160p MaTepualios.
5. OHEHOYHBIE CPEJICTBA JJIAA TEKYIIEI'O KOHTPOJIA aCIIEBAEMOCTH,

MMPOMEXYTOYHOM ATTECTAIIUM IO UTOI'AM OCBOEHMS JUCHUIIJIUHBI 1
YYEBHO-METO/IMYECKOE OBECIIEYEHUE CAMOCTOSTEJIbHON PABOTbHI
CTYAEHTOB

5.1. Texkymmii KOHTPOJIb YCHEBAEMOCTH (peUmune-KOHmpos 1, petimune-KoOHmpo.b
2. pelimune-KOHmMpOJb 3).
Bonpocwl k petimune-konmponio Ne 1

1.  3navenwue, LeNb U 33J1a4 Kypca «MatepuanoBenenuey». Knaccupukanms
MaTepUaJIOB.

2. Kpucraminyeckoe cTpoeHrne MeTamuioB. JleeKTbl KpUCTalIOB U UX BIMSHUE Ha
cBolcTBa. KpaeBble 1 BUHTOBBIE JUCIOKAIUU.

3. MUKpPOCTPYKTYPHBIA aHAJIN3S.

4. MaxkpocTpyKTypHbIi aHaau3. MeToibl 0OHapY>KEeHUS MOBEPXHOCTHBIX U
BHYTPEHHHX J€()EKTOB.

5. Mexanunyeckue CBOMCTBA.

6.  Meroasl uamMepeHus TBepoCcTH: MeTobl bpunessa, Pokseiuta, Bukkepca,
MUKpOTBEpAOCTH, [Tonmpau, [llopa, Mooca. Onpenenenune y1apHOr BSI3KOCTH METAJUIOB U
CILIaBOB.

7. PenTreHoctpykTypHO€E HUCCIIEI0BaHUE METAIIIOB.

8. Bnusnue Hakjiena Ha cBOMCTBA METajjIoB. Vcnoib30BaHue HaKjIeNa B
MAIIIMHOCTPOEHHUH.

9. BnusHue TemnepaTypbl Ha CTPYKTYpPY U CBOMCTBa Je(OpPMHUPOBAHHOIO METAJLIA.

10.  3axkoHbI KpUcTaUIM3aUKU MeTauioB. CBOOoaHAs FHEPTHs U dHTpomnus. CKpbITast
TEIUIOTa KPUCTAIIN3ALUU.

11.  Ynpasienue pazmepoM 3epHa. CTpoeHHEe KPUCTAIUINYECKOTO CIUTKA.

12.  Bwuasl cinaBos. IIpasuio ¢a3. [loctpoenne quarpaMm COCTOSTHUS.

13.  JlmarpamMmsbl COCTOSIHUSI IBOMHBIX CIUJIABOB: C ITOJHOW PACTBOPUMOCTBIO U C
IIOJIHOM HEPACTBOPHUMOCTBIO.

14. JlnarpaMMbl COCTOSIHHSI IBOMHOIO CIUIABA C OTPAHWUYEHHOW paCTBOPUMOCTBIO.

15.  JlmarpamMmma cOCTOSIHUSI JBOMHOTIO CILJIaBa C MOJUMOP(PHBIMU TPEBPALICHUSIMHU.

16.  JImarpamma COCTOSHUS IBOMHOTO CIUIaBA C YCTOMYMBBIM XUMUYECKUM



COEIMHEHUEM.

17.  CBs3b MEX/y TUIIOM JAHArpaMMbl COCTOSIHUS IBOMHBIX CIJIABOB U CBOMCTBaAMHU
CILJIABOB.

Bonpocul k petimune-konmponro Ne 2

1. XKeneso u ero crassl. [lomumopdusm xenesa. JluarpaMma cOCTOSIHUS CIUIABOB
XKenesa ¢ yriiepoaoM.

2. Yrmepoauctsle cTanu. BinsiHHe XMMCOCTaBa Ha CTPYKTYPY U CBOKWCTBA CTAJIH.
BnusHaue npumeceit Ha cBoiicTBa craneil. Kimaccudukanms 1 MapKupoBKa YTiaepOaUCThIX
CTaJen.

3. Yyryssl beinble, ceppie, BBICOKONPOYHBIE M KOBKHE YyT'yHbI. BinssHue npumeceit Ha
CBOWCTBA 4yryHOB. [[piMeHEeHNE YyTYHOB B MAIIMHOCTPOCHUHU.

4. @a3oBbIE MPEBPAIICHUS B CTAISIX IPU HATPEBE U OXJIAKICHUU: AyCTECHU3ALINS,
MEPIUTHOE U MAPTEHCUTHOE MPEBPALCHUS, ITPEBPAIIEHUE IPU OTITYCKE.

5. Buasl TepmMuueckoit 00padoTku. OTKUT CTaIU U €ro BIUSIHUE HA CTPYKTYPY U
CBOMCTBA. 3aKajiKka yriiepoaucThiX ctayiei. OTIycK cTajen.

6.  XUMHKO-TepMHUecKas 00paboTKa cTajii, OCHOBHbIE 3aKOHOMEPHOCTH U 00JIaCTh
IIPUMEHEHUS: LIEMEHTAlsl, A30TUPOBaHUE, [IMAHUPOBAHNE, HUTPOLIEMEHTALINS,
CWJIMIIMPOBaHUE, OOpUPOBaHUE, XPOMUPOBAHUE U ATUTHPOBAHHUE.

7. OCHOBBI JIETUPOBAHUS CTaIU. BiMsHUE JIETUPYIOMINX 3JIEMEHTOB Ha CTPYKTYPY U
CBOWCTBA CTaJIH.

8.  Kiaccudukanus u MapkupoBKa JIETMPOBAHHBIX cTaliell. KOHCTPYKIIMOHHbBIE U
MHCTPYMEHTAJIbHbIE JIErupoBaHHbIe cTanu. CTainu U CIJIaBbl ¢ 0COOBIMU CBOMICTBAMM.
Bonpocwl k petimune-konmponio Ne 3

1.  Menp, ee cBOMCTBA U 00JIaCTh MPUMEHEHUSI. MeTHO-HUKeeBbIe CIIIaBbl. BpOH3BI.
Jlatynu. IIpuMeHeHne MeIHBIX CIIJIaBOB.

2. AmoMuHUH, €ro CBOMCTBA U 001acTh MpuMeHeHus. JIuteitnbie U AeopMupyembie
ATFIOMUHUEBBIE CILIaBbl. J[IopamtoMUHbI U X TepMOOOpadboTka. [IpuMeHeHne aTrOMUHUEBBIX
CILJIABOB.

3. Twuran, ero cBoicTBa U 00JaCTh MPUMEHEHUS. TUTAHOBBIE CILJIABBI:
KJaccudukaius, CBOUCTBA U 00JaCTh TPUMEHEHUSI.

4. Maruuii, ero cBoicTBa U 00J1aCTh MPUMEHEHUA. MarHueBbIX CILJIaBhI:
KJ1accuuKaIys, CBOMCTBA U 00JI1aCTh IPUMEHCHHS.

5. Kommosurmonnsle MaTeprabl: 0011as XapakKTEPUCTUKA U KIacCUpUKAIIHS.
CrtpoeHue, CBOMCTBA U TPUMEHEHUE KOMITO3UIIMOHHBIX MaTEPUAJIOB.

6.  KoMmo3uunoHHble MaTepuaibl HA HEMETAUIMYECKON OCHOBE. KOMMO3UIIMOHHBIE
MaTepralbl HA METAJUIMYECKON OCHOBE.

7. OcoOEHHOCTH CTPOEHUS M CBOMCTBA MOJMMEPHBIX MaTeprasioB. [1nacTmaccel, ux
O0COOEHHOCTH U 00JIaCTH MPUMEHEHUS B KAU€CTBE KOHCTPYKIIMOHHOT'O MaTepHaia.

8. Pe3unsl.

9. Kepamuka.

10. Hanomarepuansl. BausiHue cTpoeHUs Ha CBOMCTBA HAHOMATEPUAJIOB.

H. TIpo6nema BriOOpa MaTepuana. DKCIUTyaTallMOHHAsS Ha/IEKHOCTh MaTepHalia.
TexHOJIOrnYHOCTh MaTepuana. JKOHOMUYHOCTh MaTepUana.

12.  OOmme peKOMEeHaIMHU 10 BRIOOPY MapKu CTaJIH.

12.2. TIpome:kyTo4HAasi aTTeCTAIMA 10 UTOTaM OCBOEHUS JUCIUIUIHHBI B (hopme



DK3aMEHA.
JK3aMEeHALMOHHBIE BONIPOCHI

1.  3HaueHwue, Leb U 3a1a4u Kypca «Martepuanosenenuey. Kinaccupukanus
MaTepHaJIOB.

2. Kpucrainmueckoe ctpoeHre MeTamioB. JeeKTbl KpUCTaUIOB U UX BIUSHUE HA
cBoiicTBa. KpaeBble 1 BHHTOBBIE JUCIOKAIUH.

3. MUKpPOCTPYKTYpPHBIN aHAJIN3.

4. MakpoCTpyKTypHBIi aHanu3. MeToapl 00HApYKEHHS TOBEPXHOCTHBIX U
BHYTPEHHUX J€(EKTOB.

5. Mexannueckue cBoricTBa. OnpeneneHue yaapHou BA3KOCTH METAJIJIOB U CILJIABOB.

6.  Meroasl nsmepenus TBepaocTu: meroasl bpunems, Poksenna, Bukkepca,
MUKpOTBEpAOCTS, ITonpau, [lopa, Mooca.

7. PeHTreHOCTPYKTYypHOE UCCIIeI0BAHUE METAJIOB.

8.  Buugnwue Haknena Ha cBoiicTBa MeTaJJIOB. Mcnonap30BaHKe HaKiIena B
MalIMHOCTPOECHUH.

9.  BrnusiHue TeMmiiepaTypbl Ha CTPYKTYpPY U CBOMCTBA A1e()OPMUPOBAHHOTO METAILIA.

10.  3akoHbI KpUcTaITU3aMKU MeTayioB. CBOOOIHAs SHEpTUst U SHTponus. CKphITas
TEIUIOTa KPUCTAIIN3ALUU.

11.  VYmpasienue pazmepoM 3epHa. CTpoeHUE KPUCTAIUIMYECKOTO CIUTKA.

12.  Bunsl crutaBos. IIpaBuio ¢as. [loctpoenue quarpaMM COCTOSIHUSI.

13.  JlmarpamMmsbl COCTOSIHUSI JIBOMHBIX CIUJIABOB: C ITOJIHOW PACTBOPUMOCTBIO U C
ITOJTHOW HEPACTBOPUMOCTBIO.

14.  JlmarpaMMsl COCTOSIHHSI IBOMHOTO CIIJIaBa C OTPAHUYEHHON PACTBOPUMOCTBIO.

15.  JluarpaMma COCTOSIHMS ABOMHOIO CILIaBa ¢ MOJUMOP(QHBIMU IPEBPALIEHUSIMH.

16.  JlmarpamMma COCTOSIHUSI JBOMHOIO CILIABA C YCTOWYHUBBIM XUMUYECKUM
COEIMHEHUEM.

17.  CBsI3b MEXIY THUIIOM JarpaMMbl COCTOSIHUS IBOMHBIX CIIJIABOB M CBOMCTBAMH
CILIaBOB.

18.  JKeneso u ero crasel. [lomumopdusm xkene3a. Jluarpamma coCcTOsIHUS CILIABOB
JKeje3a ¢ yriiepoaoM.

19.  VYruepoauctele cTanu. BausHue XUMcOCTaBa Ha CTPYKTYPY M CBOMCTBA CTAJIH.
BnusHue npumeceii Ha cBoiicTBa craneil. Kimaccudukamnus 1 MapKupoBKa YTiIepOaUCTBIX
CTaJeH.

20.  Yyrynsl. bensie, ceppie, BRICOKOIPOUHBIE U KOBKHE YYT'yHbI. BinsiHne npumecen
Ha CBOWCTBA YYT'yHOB. [[puMeHeHNE 4yTryHOB B MAIIMHOCTPOEHHH.

21.  da30BbI€ NPEBPALLICHUS B CTASAX IIPU HArPEBE U OXJIAKICHNUN: Ay CTCHU3ALMS,
IIEPIIMTHOE U MAPTEHCUTHOE IIPEBPAILECHHUS], IPEBPAILEHUE IIPU OTITYCKE.

22.  Buasl Tepmudeckoit 06paboTku. OTKUT CTaU U €ro BIAUSHUE HA CTPYKTYpPY U
CBOMCTBA. 3aKajKa yrJIepOAUCThIX cTayie. OTIYyCK cTajen.

23.  XuMHUKO-TepMHuUecKas o0paboTKa cTajii, OCHOBHbIE 3aKOHOMEPHOCTH U 00JIacTh
MIPUMEHEHUS: IEMEHTALNS, a30TUPOBAHUE, IUAHUPOBAHUE, HUTPOLIEMEHTALIHS,
CWJIMIIMPOBaHUE, OOpUPOBAHUE, XPOMUPOBAHUE U ATUTHPOBAHHUE.

24.  OcCHOBBI JETUPOBaHUs CTaIU. BiMsiHUE NETUPYIOMIMX PJIEMEHTOB Ha CTPYKTYpPY U
CBOWCTBA CTaJIH.

25.  Knaccudukanms 1 MapKiupoBKa JISTUPOBAHHBIX cTasiei. KOHCTpYKIIMOHHBIE U



WHCTPYMEHTAJIbHBIE JIETUPOBaHHbIE cTainu. CTalu U CIJIaBbl C 0COOBIMU CBOMCTBAMH.

26.  Menp, ee cBoiicTBa U 00JaCTh NPUMEHEHUSI. MeTHO-HUKEINEBbIE CIUIaBbl. BpOH3bI.
Jlatynu. [IpuMeHeHnE MEHBIX CILIABOB.

27.  AJIOMHMHMI, €ro CBOWCTBA U 00J1acTh puMeHeHusd. Jluteitnbie u qedopmMupyembie
IFOMUHUEBbIE CIUIaBhL. J[fopantoMuHbl 1 UX TepMooOpadoTKa. [IpuMeHeHne anroMUHUEBBIX
CILIaBOB.

28.  Twuran, ero cBoicTBa U 00JaCTh MPUMEHEHUS. TUTAHOBBIE CIIJIABHI:
KJ1accuuKaIys, CBOMCTBA U 00JIaCTh IPUMEHCHHS.

29.  Marnuii, ero cBOMCTBa B 00J1aCTh MPUMEHEHUSI. MarHUEeBBIX CIIABBI:
KJIaccu(pUKaIus, CBOMCTBa U 001aCTh MPUMEHEHHUS.

30.  KommosunmonHbie MaTepuaibl: 001as XapaKTepUCTUKA U KJIaCCH(PUKAIHS.
CrpoeHne, cBOWCTBA U TPUMEHEHUE KOMITIO3ULIMOHHBIX MaTEPUAJIOB.

31.  KoMIO3uIIMOHHBIE MaTepUalIbl HA HEMETAIMYECKOU OcHOBE. KoMIIO3uIIMOHHbBIE
MaTepuaibl Ha METAUIMYECKOW OCHOBE.

32. OcoOGeHHOCTH CTPOCHHMS U CBOMCTBA MOJIUMEPHBIX MaTepualoB. [lnactmaccsl, ux
O0COOEHHOCTH U 00JIaCTH MPUMEHEHHS B KAUeCTBE KOHCTPYKIIMOHHOTO MaTepHaia.

33. Pe3unsl.

34. Kepamuxka.

35. Hanomarepuansl. BausgHue cTpoeHHst Ha CBOMCTBA HAHOMATEPUAIIOB.

36.  IIpoGaema BeIOOpa MaTepuana. JKCIUTyaTallMOHHAS HAIC)KHOCTh MaTepHaia.
TexHOIOrn4HOCTh MaTepuaia. JKOHOMUYHOCTh MaTepuaa.

37.  OOume peKoMeHAAINH 10 BHIOOPY MapKu CTaJIH.

KpomMme BrllieykazaHHBIX BOIIPOCOB KaKJIOMY CTYJEHTY BBIIAETCS 3aJaHUE:

PACHIN®POBATD YTJIEPOAUCTBIE U JIETUPOBAHHBIE CTAJIU, YYTYHBL
IIBETHBIE CIIJTABBI: Hanpumep: 12X2H4A, A20, K430-6, JIO59-1 u np.

12.3. CamocrosiTesbHas padoTa 00y4arouierocs.

Paszoen 1. Beeoenue. Knaccuguxayua mamepuanos. Kpucmannuueckoe cmpoeHue
Memanios.

Tewma 1.2. JleexTsl KpUCTAILIIOB M X BIMsSHKUE Ha cBoMcTBA. KpaeBble 1 BUHTOBBIE
JUCTIOKALINH.

Pas3zoen 2. Kpumepuu oyenxu mamepuanos.

Tema 2.1. MakpocTpyKTypHbIH aHanu3. MeToIbl 0OHAPYKEHUS TOBEPXHOCTHBIX U
BHYTPEHHHX JI€(hEKTOB.

Tema 2.2. Mexannueckue cBoiicTBa. OnpenieieHue yaapHoil BA3KOCTH METAILIOB U
CILIABOB.

Tema 2.3. PEHTIr€HOCTPYKTYpHOE UCCIIEIOBAHUE METAIIIOB.

Paszoen 3. Inacmuueckas depopmayus u pekpucmaniuzayus Memaios.

Tema 3.1. BausiHue Hakiemna Ha CBOMCTBAa METAJLIOB. M CIIOap30BaHNE HAKIIENA B
MaIlMHOCTPOEHUU.

Tewma 3.2. Bausinue Temneparypsl Ha CTPYKTYpY M CBOMCTBaA 1€()OPMUPOBAHHOTO
MeTaa.

Pas3zoen 4. 3axonvl Kpucmaniuzayuu mMemanios.

Tewma 4.1. 3akoHbl KpucTayIM3auu MeTaiioB. CBOOOIHASI SHEPTHS U SHTPOTIHS.
CkpbITast TEIIOTA KPUCTAIIM3ALIUH.

Tema 4.2. Yupasnenue pazmepoM 3epHa. CTpoeHrEe KPUCTAILIMYECKOTO CIUTKA.



Pazoen 5. Ocnoswvt meopuu cniasos.

Tema 5.2. /IlnarpaMMBbl COCTOSIHUS IBOWHBIX CIUIABOB: C IMIOJHOM PACTBOPUMOCTBIO U C
IIOJTHOM HEPACTBOPUMOCTBIO. [[narpaMMbl COCTOSIHUSA IBOMHOTO CIUIaBa C OTPaHUYEHHOM
pPacTBOPUMOCTHIO. /lnarpamMma cocTOsHUS JJBOMHOTO CIIaBa C MOIMMOP(PHBIMU
IpeBpaleHusIMU. JluarpaMmma COCTOSIHUSA IBOMHOTO CIJIaBa ¢ YCTOMYMBBIM XUMHUYECKUM
COCIMHEHUEM.

Pa3zoen 6. Cnaaswi na ocHose dcenesa.

Tema 6.2. Yraepoauctbie ctanu. BinsitHue xuMcocTaBa Ha CTPYKTYpPY Y CBOMCTBA CTaJIH.
BnusHue npumeceii Ha cBoiicTBa ctaneil. Kitaccuukanus 1 MapkupoBKa yrJIepOAUCTBIX
CTaJen.

Tema 6.3. Uyrynsl. benbie, cepbie, BRICOKOIIPOYHBIE U KOBKHUE Yyr'yHbl. BnusHue
IIpUMECEH Ha CBOMCTBA Yyr'yHOB. [I[pMeHEeHNE UyTYHOB B MAalIMHOCTPOCHUMU.

Tema 6.5. Buasl Tepmudeckoit 00paboTku. OTHKUT CTallK U €ro BIUSHUE HA CTPYKTYPY U
CBOMCTBA. 3aKajKa yrJIepoOaUCThIX cTayie. OTIyCK cTajen.

Tewma 6.6. Xumuko-tepmuueckas 00paboTKa cTajid, OCHOBHbIE 3aKOHOMEPHOCTH U
00J1aCTh NPUMEHEHHUS: IIEMEHTAIlUs1, A30TUPOBAHUE, [IMAHUPOBAHNE, HUTPOLIEMEHTAIIHS,
CIWJIMIIMPOBaHUE, OOpUPOBAHUE, XPOMUPOBAHUE U ATUTHPOBAHUE.

Tema 6.7. OCHOBBI JIETUPOBAHUS CTAIN. BIMSHUE JErUPYOIIUX 3JIEMEHTOB HA CTPYKTYPY
Y CBOWCTBA CTaJIH.

Tema 6.8. Kimaccudukanus 1 MapKupoBKa JISTUPOBAHHBIX cTasiei. KOHCTPYKIIMOHHBIE U
UHCTPYMEHTAJIbHBIE JIETHPOBaHHbIE cTajdu. CTalu U CIJIaBbl ¢ 0COOBIMU CBOMCTBAMH.

Paszoen 7. []eemnuvle memannwl u cniasuol.

Tema 7.1. Menno-HuKeneBbie criaBbl. bpoHssl. JlaTynu. [IpuMeHeHre MEIHBIX CIUIABOB.

Tema 7.2. JIureiinsie u feopMupyemMbie aTIOMIHUEBBIE CIUIaBbl. [I[puMenenue
AIFOMUHHUEBBIX CIUIABOB.

Tewma 7.3. Turan, ero cBoiicTBa 1 00;1aCTh IPUMEHEHHUSI. TUTAHOBBIE CIJIABbI:
Kkjaccudukanus, CBOMCTBA U 00JaCTh IPUMEHEHUS.

Tema 7.4. Marnuii, ero cBolicTBa U 00J1aCTh MPUMEHEHNS. MarHMeBbIX CIUIABBI:
KkJaccudukaius, CBOUCTBA U 00JaCTh TPUMEHEHUSI.

Pa3zoen 8. Komnosuyuonusie mamepuanol.

Tema 8.1. Obmas xapakTepucTuka u kiaccudukamnus. CtpoeHue, CBOMCTBA U
IPUMEHEHUE KOMIIO3ULIMOHHBIX MaTEPUAJIOB.

Tema 8.2. Komno3unimonHble MaTepraibl HA HEMETANIMYECKON OCHOBE.
KoMno3unuoHHbIE MaTEpPHUAIIBI HA METAITINYECKOU OCHOBE.

Pazoen 9. Hememannuueckue mamepuanvl. Hanocmpyxkmypuvie mamepuaisi.

Tema 9.1. OcoOEHHOCTH CTPOEHUS U CBOMCTBA MOJIMMEPHBIX MaTtepuanos. [ImacTmacchl,
UX 0COOCHHOCTH M 00JIACTH MPUMEHEHHS B Ka4eCTBE KOHCTPYKIIMOHHOTO MaTepHaa.

Tema 9.2. Pezunsl. Kepamuka.

Tema 9.3. HanomaTtepuansl. BiusiHue cTpoeHus Ha CBOMCTBa HAHOMATEPHUAJIOB.

Pa3zoen 10. Bvibop mamepuanos.

Tema 10.1. DxcrmyaTalnOHHAsE HAAEKHOCTh MaTepuana. TeXHOJIOrMYHOCTh MaTepuaa.
DKOHOMUYHOCTh MaTepuala.

®onp orleHOUHBIX MaTepuanoB (POM) niis mpoBeACHHS aTTECTALIMKM YPOBHS
c(hOpMHUPOBAHHOCTH KOMIIETEHITUN 00YyYArONIUXCSI IO JUCITUTUTHHE O(hopMITsieTcst
OTJEIbHBIM IOKYMEHTOM.



6. YYEBHO-METOANYECKOE U THOPOPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI

6.1. KuurooodoecneyeHHOCTD

1. JTaGopaTopHbIif MPakTUKYM 0 MatepuanoBeacHuo / JI. B.
Kapronora, A. B. Koctun, B. b. lisetaeBa; Bragumupckuit
rocyznapcTBeHHbIN yHUBepcuteT (Bnl'Y); mox pen. A. B.
Koctuna, B. A. Keuunna. - 3. 2-e, ucnp. u gon. - Bragumup:
Brnagmvupckuit rocymapctBenHsnid yauepeutet (Bal'y), 2007. -
68 c.: wi. - IMeetcs anekTpoHHas Bepcus. — bubmuorp.: ¢. 67.
3nanue Ha ap. HocuTene: JIabopaTopHbIil MPAKTUKYM 10
MaTepranoBeaeHuto (DnekTpoHHblid pecype] / JI. B. KapToHoBa,
A. B, Koctun, B. b. IIBeraeBa; Biaagumupckuii rocy1apcTBeHHbII
yauBepcutet (Bal'Y): mon pen, A. B, Koctuna, B. A. Keunna. -

Biagmvup. 2007. - ISBN 5-

89368-780-9.

KHUTOOBECHHEYEHHOCTD
HanmenoBanue nUTEpaTyphl: aBTOP, HA3BAHKE, BUJ U3J1AHNS, lon KosnuecTso sK3emMmsipos
3/1aTebCTBO imamapms  [M3AaHuH B 6ubnuotexe Bal'Y |Hamuume B 3neKkTpoHHO#
B coorBercTBuU ¢ PI'OC BO  [6ubnuorexe Bnl'Y
OcHoBHas auTeparypa*
2014 49
1. Kapronoga JI. B. OcHOBBEI MaTepHanoBeIeHUs] METAJUIMIECKUX
u HeMeTautnueckux Beriects/ JI. B. Kapronosa, B. A. Keuns. -
Brnaguvup: Baagum. roc. yH-T uMm. A. I'. u H. I'. CronmeToBsrx
(Bnl'Y), 2014. - 176 c. U3nanue Ha ap. Hocutene: OCHOBbI +
MaTepuanoBeICHHs] METAJUNIMYECKUX M HEMETAILIMISCKUX BELICCTB .
[Onexrponnslii pecypcLISBN 978-5-9984-0503-7.
2. MarepuanoBeeHHEe ¥ TEXHOJIOTHS MaTepHaioB: YueOHOe 2015 http://znanium.com
rocobue / K. A. barpiies, B.W. besnansko; [Tox pen. A.W. bookread2.php?boo
bateimeBa, A.A. CmoaskuHa. - M.: HUL] MH®PA-M, 2013 - 288 k=397679
c.: 60x90 1/16. - (Briciiee odpazoBanue: bakanaBpuar). ISBN
978-5-16-004821-5
3. MarepuaioBeJileHie 1 TEXHOJIOIUsl MaTepUaoB: Y4eOHUK / 2014 http://znanium.com/
[.I1. ®erncon, ®.A. Tapudymnmin. - M.: HUL[ THOPA-M, 2014. bookread2.php?boo
- 397 c.: 60x90 1/16. - (Bsicuiee obpa3oBanue: bakanaBpuar). k=413166
ISBN 978-5-16-006899-2
OTIOJIHUTEIbHAS JIUTEpaTypa
2007 126

2. MatepuanoBeneHue [ DIeKTpOHHBIN pecypc]: yuebHoe
niuttoctprpoBanHoe nocodue / E.I'. 3apem6o. - M.: YMII X/IT,
2009. -

2009

http://www.student 1
ibrary.ru / book /
ISBN97559994004

75.html .

6.2. IHepuoauyeckue u3gaHus

HayuHo-TexHnueckue xypHaibl: «Bonpocsl MaTepruanioBeACHUS,

«MarepuanoBeaeHue.
6.3. HNuTepHeT-pecypcebl

www.materialscience.ru - THpopMamoHHbIi HOPTAJ 110 TEMaM: MaTepUaIOBEICHHUE,

TCXHOJIOTIHA KOHCTPYKIIMOHHBIX MCTAJIJIOB, KOMITIO3UIITMOHHBIC MAaTCPpHaAJIbl U JIP.

NudopmanmonHsie MaTepuaibl, CTaTbi, 0030pbl, KOHCYJIbTALINH.

http://xn-80aagiccszezsw.xn-plai/ - THpOpMaLIMOHHBIN TOPTaI 10 TEMaM:



http://znanium.com/
http://znanium.com/
http://www.student/
http://www.materialscience.ru/
http://xn-80aagiccszezsw.xn-plai/

MaTEepUAIIOBEICHHUE, TEXHOJIOTHSI KOHCTPYKIIMOHHBIX METAJUIOB, METAJULYpPIrus, CBapKa  JIp.
NudopmanmonHsie MaTepuaibl, CTaTbi, 0030pbl, KOHCYJIbTALINH.

7. MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITJINHbI

Jlis peanin3aniuu TaHHOW TUCIUIUTMHBI UMEIOTCS CIIEUATIbHBIC TIOMEILICHUS JJ1s]
MPOBEJICHUSI 3aHATHH JICKIIMOHHOTO THUIIA, 3aHITUH JJaOOPAaTOPHOTO TUIIA, TPYIIIIOBBIX U
WHIUBUTyJTBHBIX KOHCYJIBTAIIUN, TEKYIIIETO KOHTPOJIS ¥ TIPOMEXYTOYHOM aTTeCTallUH, a
TaK)Ke MOMEUICHUS JJII CaMOCTOsITeNbHOU paboThl. [IpakTrueckue/nadbopaTopHbie paboThI
IIPOBOJISITCS B CIICLIUATTU3UPOBAHHBIX ayAUTOPUSX:

aynuropus 103-2, o6opyaoBanHas meTaorpadgudeckumMu MuKpockonamu. Habopsi
MUKPONLIN(}OB, aTbOOMBI MUKPO- U MAKPOCTPYKTYP;

aynuropus 102-3, o6opyaoBaHHas TBEpIOMEpaMH, MeYaMHu JJIs1 TEPMOOOPaAOOTKH.

JlexunoHHbIe ayuTOpUn 000pyI0BaHbI MpoekTopamu. HoyToyk.

[lepedenp HCTIOMB3YEMOTO JUIIEH3UOHHOTO TTporpaMMHoro obecnederusi: MS Windows,
MS PowerPoint.
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Pabouyro nmporpamMmy cocTaBmi
nouent kapeapsl T u KM, k.1.1. JL.B. Kapronosa

Perenzent /

‘3aMecTuTelIb reHepaIbHOTO TUPEKTOPA 110 IPOU3BOICTBY /// _

000 «HITO «MuJIutTexy = VM A.A. Kpemuk
J

[Tporpamma paccMoTpeHa u o100peHa Ha 3ace/JTaHIH Ka Er® u KM

Mipotoxon Ne 7/ ot 20 4 2022 roxa
3apenyromuit kapeapoit TO u KM / %}/ B.A. Keuun

Pabouas nporpamma paccMoTpena u ogobpena /

Ha 3acefaHnu y4eOHO-MeToquuecKoil komuccuu Hanpasienus 15.03.02 «Asromarusanus
IporeccoB 00paboTKH B MAIHHOCTPOCHHUI
[poroxkon Ne /o1 7 OF 2022 roma

Ipencenarens komucenn m‘ﬂé{?{"fr B.®. Kopocrenes
/
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