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AKT COI'JTACOBAHUA

paboueit mporpamMmbl Y4eOHOU TUCIUTIINHBI «MaTepraioBeIeHUEe)
st crieransaoct 22.02.03
JluTelinoe MPOU3BOICTBO YEPHBIX M IIBETHBIX METAJLIOB,
pa3zpabotanHoi npenoaasaresieM KxxHO-Y panbCKoro rocyapcTBEHHOTO
TeXHUYECKOTO Koyuteka Mopo3 10.A.

Pabouas nporpamma cocrapieHa B cOOTBETCTBUU ¢ DenepanbHbIM ['ocyaapcTBEHHBIM
o0pa3oBaTebHBIM CTaHAAPTOM CpeIHEro npodeccruonanbHoro oopazoanus mo 22.02.03
JIuTeliHoe IPOM3BOACTBO YEPHBIX U LIBETHBIX METAJUIOB, C YYETOM BPEMEHHU, OTBEECHHOTO Ha
M3ydeHHe JUCHUTUIMHBI pabouyuMH yueOHbIMH Tu1aHaMu. [ucuummHa «MatepraaoBeeHue
OTHOCHUTCS K IIUKITY 00IIenpo(heCCHOHATBHBIX TUCIUILUIMH U ONpeelisieT 00muil 00beM 3HaHUH
YMEHHUI, COCTaBISAIONMX 0a3y MpoQeccCuOHANIbHBIX KOMITETECHITH.

Hacrosmas pabouast mporpamma paccyrtana Ha 128 4acoB ayIUTOPHBIX 3aHATUN U
BKJTIOYAET B c€0s1 5 pasesioB, JOTHUECKHU CBSI3aHHBIX MEXKY COOOH, MPHUEM H3yYeHUE
MOCJIEAYIOLIET0 pa3/iesa ONUpaeTcs Ha 3HaHUs, OJIYyYEHHbIE IIPYU U3YYEHUU IPEIbIIYILNX
pas3nenos, u obecrneynBaeT oomenpodeccuoHaIbHYIO OATOTOBKY CIIEUAINCTOB CPEIHErO 3BEHA
10 YKa3aHHOMW CIELHUATIbHOCTH.

Pabouas nporpamma yueOHON AMCHUILIMHBI IPELyCMAaTPUBAET U3yUEHHE 3aKOHOMEPHOCTEN
MIPOIECCOB KPUCTAIUTM3AINN B CTPYKTYPOOOPa30BaHUS METAIJIOB U CIJIABOB, TNIACTHYECKON
nedopmarum, n3ydeHue CTPYKTYPHBIX COCTaBIISIOMIUX KeIe30yTIePOIUCTBIX CIUIaBOB, CIIOCOO0OB
YIIPOYHEHUS CIJIABOB, TEPMUUECKO 00pabOTKH CIIaBOB, TEXHOJIOTUH NPOU3BOCTBA OPOLIKOBBIX
1 KOMIIO3UIIMOHHBIX MaTepUaioB

[TpakTHyeckast HalPaBJIEHHOCTh IUCHUIUIMHBI PEAU3yeTCsl Yepe3 BhINOIHEHHE
MPaKTUYECKUX padoT, HA MPOBEACHNUE KOTOPBIX porpammon oTBoauTCs 30 4acoB, BBIIOJIHSIEMbIX B
(bopme MpakTUYECKON MOATOTOBKH.

Pabouas nporpamMmMa npeaycMaTpiuBaeT CaMOCTOSATENIbHYIO pabOTy CTYI€HTOB M0 U3YUYEHUIO
OTJENbHBIX TEOPETUUECKHX BOIPOCOB, IO MOATOTOBKE U BBHIIIOJHEHUIO OTYETOB M0 JJaOOPaTOpPHO-
MPAKTUYECKUM 3aHATHSIM U BHEAyJTUTOPHBIX CAMOCTOSITENbHBIX 3afaHuil. Ha camocTosTensHyo
paboty oTBOJMTCA 64 yaca.

Pabouyas mporpamma MoKeT OBITh MCIIOJIb30BaHa B YUPEKACHUAX CPETHETO

poeCCHOHATBPHOTO 00pPa30BaHUS.

I'maBubIt MmeTannypr UV T
(LeHTp 1O yNnpaBJIEHUIO TEXH
000 «YT3-YPAJITPAK»

A;’f __Bepcenes B.B.,
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1. TACIIOPT PABOYEHW MPOTPAMMBI YUEBHOM U CIATIJIAHBI
MaTtepuajoBeieHue

1.1. PaGouass mporpamMMa y4eOHOW JUCHUIUIMHBI SBISETCS YacThIO MPOTPAMMBI MOATOTOBKHU
CIIELMAIUCTOB cpeaHero 3BeHa no crneunuanbHocT CIIO 22.02.03 JluTeiiHoe NMpPOM3BOACTBO
YepPHBIX U BETHBIX META/LIIOB

1.2. MecTo yueOHON AWCIMILTUHBI B CTPYKTYpPE TMOJITOTOBKU CHEIHAIMCTOB CPEIHETO 3BCHA: 001I1e-
npodeccuoHaJIbHAs JUCHUILIMHA MPO(ecCHOHAILHOI0 HMKJIA

1.3. Ilenu u 3amaun y4eOHOW MTUCHUTIMHBI — TPEOOBAaHMS K pe3yJibTaTaM OCBOCHUS y4eOHOM Juc-

LUTUTAHBL
Obwue u npogeccuonanvuvie KOMnemeHyuU, 1eMeHmbl KOMOPLIX GopMUpyiomcs 6 xooe

U3yyeHus: Y4eOHOU OUCYUNTUHBL:

I1K 1.1. BeiOupare UCXOHbIE MaTE€pUaIbI 7S IPOU3BOCTBA OTIMBOK.

I1K 1.2.AHanu3upoBaTh CBOWCTBA U CTPYKTYPhl METAJJIOB U CILJIABOB JIJISl U3TOTOBJICHUS OTIUBOK.

OK 1. IloHumath CyIiHOCTb U COLMANIbHYIO 3HAUUMOCTb CBOEH Oynyiel npodeccuu, mposiBiIiTh K
HEl yCTOWYMBBIN UHTEPEC.

OK 3. Pemiatb npo6sieMsbl, OLIEHUBATh PUCKU U IPUHUMATh PEIIEHUs B HECTAHIAPTHBIX CUTYaIUSX.

OK 4. OcymecTBIsATh OUCK, aHAIHU3 U OLIEHKY WH(POpMAINK, HEOOXO MO ISl IOCTAHOBKHU U
peleHus npoecCUOHANIBHBIX 3a/]1a4, TPO(PECCHOHATBHOTO U JIMYHOCTHOIO Pa3BUTHS.

OK 5. Mcnonb3oBaTh HH(OPMAITMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUH [T COBEPIICHCTBOBAHUS
npodecCHOHATIBLHOM 1eATEbHOCTH.

OK 6. PaboTtaTp B KOJUIEKTUBE M KOMaH e, 00eCIieunBaTh ¢ CIuioueHue, 3pPeKTHBHO 00maThCs ¢
KOJIJIETaMH, PYKOBOJICTBOM, ITOTPEOUTEIISIMHU.

OK 9. BbITh TOTOBBIM K CMEHE TEXHOJIOTHI B TPOPECCUOHATBHON IEATEIIHHOCTH.

B pesynpTate ocBoeHUS y4eOHOW NUCIUTIIUHBI 00 yYaIOMMUNUCS JOJKEH YMETh:

— pacro3HaBaTh M KJIAaCCU(UIIUPOBATH KOHCTPYKIIMOHHBIE U CHIPHEBBIC MATEPUATIBI
110 BHEUIHEMY BUY, IPOUCXO0XKICHUIO, CBOMCTBAM;
—  ONpEAeNATh BUABl KOHCTPYKIIMOHHBIX MAaTEPHAJIOB;
— BBIOMpaTh MaTepHUAIIbI 111 KOHCTPYKIIMH 10 MX HA3HAYSHHIO M YCIOBUSM JKCIUTyaTa-
LHH;
— TNPOBOAUTH UCCIIEIOBAHUS U UCTIBITAHUS MAaTEPUAJIOB;
B pesynpTate ocBOeHHs yueOHON NUCIUIIMHBI 00 yUaIOUIUICS TOIKEH 3HATH:

—  3aKOHOMEPHOCTH IPOIIECCOB KPUCTAILTU3AINH U CTPYKTYPOOOpa30BaHHS METAIUIOB
CIJIAaBOB, OCHOBBI MX TEPMOOOPaOOTKH, CLIOCOOBI 3aLUTHI METAJIIIOB OT KOPPO3UH;

—  KJIacCU(UKAIMIO U CTIOCOOBI OTYYCHUST KOMITO3UITMOHHBIX MaTePUAIIOB;

—  TIPUHIMIIBI BEIOOPA KOHCTPYKIIMOHHBIX MaTE€pPUAIOB JJIsl IPUMEHEHHUS B IIPOU3BOJICTBE;
—  CTpOEHHE M CBOWCTBA METAJJIOB, METOJIbI X MCCIICIOBAHUS;

—  KJIaccu(pUKAIUIO MaTEpPUaIOB, METAJIJIOB U CIJIAaBOB, UX 00J1aCTH MPUMEHEHUS

1.4. KoninyecTBO 4aCOB HA OCBOEHHE MNPOrpaMMbl YUEOHOH JUCHUNIUHBI:
MaKcHMaJlbHOU yueOHOW Harpy3ku oOyyatomierocs - 192 yaca, yactb nporpammsl -30 ya-
COB, peanusyeTcs B popMe MPaKTHUECKON MOATOTOBKU M BKJIOYaeT JabopaTtopHbix padot — 20
4acoB, MPAKTUYECKUX 3aHIATUH — 10 4acos;
00s13aTeNpHON ayIUTOPHON y4eOHOM Harpy3ku oOydarorierocs - 128 4acos;
CaMOCTOSITENIbHON paboThI o0ydaromierocs - 64 Jaca.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0bém y4eOHOH TUCHUIIMHBI U BUAbI Y4eOHOH padoThl

Bupa yueOHoi1 padoThI O06BEM
4acoB
MaxkcumanbHasi Harpy3kKa (Bcero) 192
Oo0s3aTeIbHANA ayAUTOPHAs y4eOHAasi HATPY3Ka (BCero) 128
B TOM YHCIJIE:
MpaKTHYecKasl MOArOTOBKa 30
71a00paTopHBIE PabOTHI 20
MPAKTUYECKUE 3aHATHS 10
KoHntposnbHas pabdorta 1
CamocrosiTesibHAsA padoTa o0yuyawinerocs (Bcero) 64
B TOM YHCIIE:
— paboTa ¢ pa3nTuYHBIMA UCTOYHUKAMU HH(pOpMaLuu (B T.4. C HOp- 4
MaTHUBHO-CIIPABOYHOM JIUTEpaTypoil U MIHTepHeT-pecypcaMu),
— 3aI0JIHEHHE Ta0JHI 15
— COCTaBJICHHUE CXEM 20
— pellieHue 3a1a4y 5
— MOoa00p KOHCTPYKIIMOHHBIX MaTEpUaJIOB M HA3HAYCHUE TepMUY - 20

CKOM 00pabOTKH K HUM

Hrorosas arrecranus B ¢gopme 3xk3aMeHa




2.2. TemaTnueckuii IVIaH U CO/iep:KaHNe Y4eOHOH TucIMIVINEBI MaTepuajioBeieHue

HaumenoBaHue pasje- Conep:kanue y4e0OHOro MaTepuaJia, JadopaTopHble padoThl M NMPAKTUYECKUE 3aAHATHS, O0bem | YpoBeHb
JIOB U TeM CaMOCTOSITe/IbHASL padoTa 00yYaouuxcst 4YacoB | OCBOCHHUS
1 2 3 4
BBenenne 3
Copep:kaHue y4eOHOT0 MaTepuaa 2
1. [Ipenmer u 3amaun quCHUIUIMHBL «MaTtepuanoBEAEHUE, ET0 CBA3b C JUCHUIUIMHAMU 2
yueOHoro kypca. [IpakTuyeckoe 3HaueHIEe METANIOBEACHHS U METAILTYPTUH B MOATO-
TOBKE CIELIMATUCTOB. POJIb YEPHBIX U LIBETHBIX METAJIJIOB B IPOMBIIUIEHHOCTH, IIEp-
CHEKTHUBBI UCIIOJIb30BAHNS METAJIJIOB U CIUIABOB B MAIIMHOCTPOEHUU. TeXHUYECKUA
MIPOrPecC M IKOJOTHICCKHUE MPOOIICMBI.
[IpakTHueckas HOArOTOBKA -
JlaGopaTopHbIie paboThI -
[IpakTHyecKue 3aHsATHS -
KoHnTpoibHble paboThI -
CamocrtosiTeibHasA padoTa 00y4yaommxcst 1
— TloaroTroBka cooOuieHus mo Teme «Poiib YepHBIX U LIBETHBIX METANIOB B COBPEMEHHOM
MPOU3BOJACTBE U NMEPCIEKTUBBI UX UCIOJIb30BAHUS
Pasnen 1. ®usuko- 84
XHMHYECKHe  3aKOHO-
MepHOCTH (OpMHUPOBa-
HHUSl CTPYKTYpbl Marte-
pHUAJIOB
Tema 1.1 Crpoenue u Cojaep:xkanne yueGHOTo MaTepHaJia 6
CBOMCTBA 1. Crpoenue TBEpABIX TeNl. KprucTamindeckoe CTpOeHHE METAUIOB. THITBI KPUCTAJUIMYECKUX pelle- 2
MaTepuajoB TOK. JIeeKThl KPUCTAIUINYECKOTO CTPOEHHSI.
2. Anunzotporus kpuctaiios. [lomumopdusm (ammorporms). [lommmopdusm xenesa. nddysus
MCETAJIJIOB U CIIJIaBOB.
3. Mexanudeckre CBOMCTBAa METAJIJIOB U METObI UX OnpeiesieHus. TeXHOMOornuecKrue CBoMCcTBa
MeTainoB. CIocoObl HCCJICAOBAHUA MAKPO- U MUKPOCTPYKTYPbI MCTAJIJIOB. Hepa3pymaI01uI/Ie
MCTOJAbI KOHTPOJIA MECTAJUIOB
HpaRTl/I‘leCKaﬂ nmoaAroToBKka 6
JlaGopaTopHble padoThI 6

1.

| Onpedenenue meépoocmu memannos no bpuneno u Poxsenny




2. Onpedenenue yOapHOU 653K0CMu CMaiu

3. O3HakomeHue ¢ ycmpoucmeom u pabomou Memaniozpaguyecko2o MUKpoCKona

[IpakTrueckue 3aHATHS

KontposbHbie paboThl

CamocrosiTesibHasi padoTa 00yyarommXxcst

—  Pacuer 6a3uca 'lIK pemerku

— Tlocrpoenue kpuctamorpaduueckux miockocteit (110), (001), (312)

—  3anonHeHue Tabuuisl «MeToAbl ONpeaeseHHsI MEXaHUYECKUX CBOMCTB MaTepHAIIOBY

—  3anonHenue Tabauipl «CrocoObl onpeeeHus: TBEPIOCTH METaIIa

— Pacuer BenmmuuHbI yapHOU BSI3KOCTH

— IloaroroBka coobieHus Ha Temy: «McTopus co3ganusi MeTaIIOrpaguueckoro MUKpOCKO-

na»
Tema 1.2 ®opmupoBanue | CogepkaHue y4eOHOro MaTepuasia
CTPYKTYpBI JUTHIX MaTe- | 1 Kpucrannu3zanus MetajuioB U ciiaBoB. CTpoeHue cTaibHOro ciautka. [lomydyenue mo-

puaoB

HOKPHUCTAIIIOB. AMOP(HOE COCTOSTHHE MaTEepPHaJIOB.

HpaKTI/I‘leCKaﬂ IIOAIrOTOBKA

JlaGopaTopHbIie paboThI

[IpakTHyecKue 3aHATHS

KoHTtposbHble paboThl

CamocrosiTesibHasA padoTa 00yyaouuxcst
—  MoaenupoBanue npouecca KpUCTaUTM3AUK Ul YCIIOBUM C HU3KOM CTENIEHBIO MEPEOXJIa-
JKIEHUS

Tema 1.3 JlnarpamMmsl
COCTOSIHUSI METAJUIOB U
CIUIaBOB

Conep:xanue yueOHOro MaTepuaJa

1. ITonsTue o cruaBax. IlonsaTus (1)8.3131, CHUCTCMBI, KOMIIOHCHTA. Ol"paHI/I‘leHHHe " HEOI'pa-
HUYCHHBIC TBEPABLIC pACTBOPLI, XUMUYCCKHNEC COCAUHCHUA, MCXaHUYCCKNEC CMCCHU. HpI/IH-
[UIT TIOCTPOCHUSA AUarpaMm COCTOSAHHUSA.

2. OCHOBHEBIC PaBHOBCCHBIC AWarpaMmMbl COCTOSIHUA CILIABOB, X aHAJIN3

3. Huarpamma cocrosiuust Fe-FesC. Ananus quarpaMmbl M XapakTepUCTHKA 00pa3yromuX-
cs (a3 u cTpykTyp. Humarpamma xene3o — rpadut. BiusHue Terupyronmx 3J1eMEeHTOB
Ha PaBHOBECHYIO CTPYKTYPY cTajen

IIpakTHYecKasi MOATOTOBKA

JlaGopaTopHble padoThI




1. Hccneoosanue Mukpocmpykmypbi Hcene3oyenepooucmuvlx Cniaeos 8 pagH08eCHOM CO-

cmosHuU
IIpakTnyeckue 3aHATHSA 4
1. \ Ilocmpoenue Kpusvix 0X1aHCOeHUsl Hcene30y21epooUCmblX CNid808
KontposnbHbie paboThl -
CamocrosiTesibHasi padoTa 00yYarOmMXxcst 6
—  BrimonHeHue cxembl 21eMEHTApHON SYEUKHU TBEPBIX PACTBOPOB 3aMEIICHUS U BHEPEHUS
— IloctpoeHue KpUBBIX OXJIaXKICHUS CIIAaBOB C yKa3aHueM (a3
—  3anojHeHue TabIuIbl «XapaKTePUCTUKA CTPYKTYP JKEIEe30yTIePOIUCTIX CILIABOBY
— 3anonnenue Tabnuiel «Knaccudukanus crany U 4yryHa o paBHOBECHOU CTPYKTYpe»
— IlocTtpoeHne KpHUBBIX OXJaXKJIEHUS YKEJIE30yTIEPOAUCThIX CIUIABOB C COJEP)KaHUEM YyTiie-
poaa 0,2%, 0,6%, 0,8%, 2,14%, 4,3%, 6,67% c ykazaHHEeM CTPYKTYpPbI
Tema 1.4 ®opmupoBanue | CogepkaHue y4eOHOr0o MaTepuasia 4
CTPYKTYpHI nedopmupo- | 1 [TonsiTue ynpyro# u mactudeckoit negopmanuu. [Ipoueccsl, mporekaromiue B Aedop-
BaHHBIX METAJIJIOB U MHUPOBaHHOM METaJlIe.
CILIaBOB 2 CaolicTBa mutactudecku nedopmMupoBaHHbIX MeTauioB. Haknen. Bo3BpaT u pexpucra-
JU3alusl.
[IpakTHueckas HOArOTOBKA -
JlaGopaTopHbIe paboThI -
[IpakTHyecKue 3aHsATHS -
KoHTtposbHble paboThl -
CamocrosiTesibHas padoTa 00y4arOIMMXCH 2
—  Pemenwue 3amaun
— CocraBieHue cxembl IPOLIECCOB, MPOUCXOSNIMX B MeTaJJIE PH PEKPUCTAIIM3ALNU
Tema 1.5 Tepmuueckas u | Cogep:kanue ydueOHOro MmaTtepuasia 16

XUMHKO-TePMHUYECKast
00paboTKa METAIIOB U
CILIaBOB

1. Ornpezenenne U KaccupuKaiys BUI0B TEPMOOOPaAOOTKH.

2. IIpeBpaiieHus B CTalny NpU HarpeBe M OXJIaXKICHUH. /lnarpaMMbl H30TEPMUYECKOTO
IIPEBPAILCHNS NEPEOXJIAKICHHOTO ayCTEHUTA, UX aHAJIU3

3. OTxur, HOpMaJIU3aIHsL.

4. 3akanka u oTiyck craieir. Obpaborka xononom. [ToBepxHOocTHAs 3akainka craneld. Cra-
peHue.

S. TexHosorust 1 000pyZ0BaHNE TEPMUUECKON 00pabOTKH CTaJIH.




Jedexrsl TepMuyeckoil 00pabOTKU M METOJIbl MX MPEAYNPEKICHUS U YCTPAHEHHUSI.

XHUMHUKO-TepMHUECcKass 00pabOoTKa METAJIJIOB M CIUIABOB: IIEMEHTAIIUS, a30THPOBAHUE,
HUTPOIEMEHTAIINS U ITUaHUpOBaHUE, MU (HY3MOHHOE HACHIIIICHHUE CIUIABOB METaNIaMU U
HeEMeTaJlJIaMU

8.

Jpyrue BUIbI HOBEPXHOCTHOTO YIIPOYHEHUS CIIaBOB. TepMoMexanuyeckas oopadoTka
(TMO).

HpaKTI/I‘IeCKaﬂ NnoJAroToOBKa

10

Jlado

ATOPHBbIC 3AHATHSA

1.

HpOG@d@HM@ SAKAIKU U OmNnycKa cmajlbHblx 06pa3u06 C ucnvlmaHuem meepdocmu

2.

Hccnedosanue mMukpocmpykmypsl cmanei nociie mepmuyeckoll U XuMuKko-mepmuieckoll
0bpabomku

HpaKanecmle 3AHATHUSA

1.

Br160op pekrMa 3aKalKki CTaJbHOM JeTallu

2.

Bo160p pexxrMa 0TIycKa 3aKaJIeHHOM JIeTali B 3aBUCUMOCTH OT TpeOyeMoil TBepJ0CTU

KoHnTposibHble paboThI

CamocrosiTesibHasA padoTa 00yyaouuxcst

— CocTaBiieHHE CXEMBI paciiajia ayCTCHUTA IPU HENPEPHIBHOM OXJIKICHUN
— TlocTpoeHue KpUCTATMISCKON PEIISTKA MAaPTCHCUTA

— Pemenue 3amau mo reme

— PacmmdpoBath MapKy mmedu ISl POBEACHUS OTXKUTA

— Br160op pexnMoB TepMo0oOpabOTKH

13

Pa3znen 2 MartepuaJbl,
npuMeHsieMble B Ma-
IIMHO- ¥ MPUOOPOCTPO-
eHUH

75

Tema 2.1. Koncrpyxkuu-
OHHBbIE
MaTepuabl

Coaepxanue y4eOHOro MaTepuaa

1 TpeboBanusi, mpenbsBIsieMble K KOHCTPYKIIMOHHBIM MaTepuaiam. BiusHue npumeceit u
YIJIepo/ia Ha CBOMCTBA CTale U YyI'YHOB

2. Kputepuu, onpeaensioniye HaAeKHOCTb U JI0JITOBEYHOCTD JieTallel MallliH U KOHCTPYK-
1uil. CriocoObl MOBBIIIEHUS! KOHCTPYKTUBHON MPOYHOCTH

3. Knaccudukaiys u MapKUpOBKa yIIIEpOIUCTHIX CTaJleH.

4. Knaccu¢ukaiusi 1 MapKUpOBKa JISTUPOBAHHBIX CTAJICH.

5. BisiHue nerupyronmx 3J1€MEeHTOB Ha CTPYKTYPY U CBOMCTBA CTaJIei

10

10




[IpakTHyeckas oAroTOBKa

JlaGopaTopHbIie paboThI

[IpakTHyecKue 3aHsATHS

KoHnTposibHble paboThl

CamocrosiTesibHast paboTa 00y4arOIMMXCs

— CocrapneHue Kiaccu(puKauy KOHCTPYKIIMOHHbIE MaTepUalIb

— IloaroroBka cooOuieHUs

— PacmmdpoBbsiBaHHE MapoOK cTasien

— 3anonnenue tabanubl «Knaccupukaiys JerupoBaHHbBIX CTAJICH

Tema 2.2 Matepuaisbl ¢
0COOBIMH
TEXHOJIOTHYECKUMHU
CBOWCTBaMHU

Copep:kaHue y4eOHOT0 MaTepuaia

1. Cranu ¢ ynydnieHHON 00pabaThIBaeMOCTBIO PE3aHUEM, CTPOUTEIIbHBIC CTANIN

2. JKene3oyrnepoaucThie CIUIABBI ¢ BBICOKUMH JIMTEHHBIMU CBOMCTBAMH

3. KJ'IaCCI/I(bI/IKaI_[I/IH MCIHBIX CIIJIaBOB, UX CBOMCTBA U IMPUMCHCHHC.

HpaKTI/I‘{eCKaﬂ NnoJAroToBKa

JlabopaTropHble 3aHATUSA

1. | Heenedosanue mukpocmpykmypul uyeynos

N

HpaKanecmle 3AHATHUSA

1. | Buvibop pesicuma mepmoobpabomxu wy2yHHOU OMIAUBKU

KonTtposapHbie paboThI

CamocrosiTesibHas padoTa 00y4arOIMMXCH
— TlonGop KOHCTPYKIIMOHHBIX MAaT€pUAJIOB M Ha3HAYEHUE TEPMOOOPAOOTKU K HUM

— PacmmdpoBbiBaHME MapoOK CIUIABOB HA OCHOBE MU
— PacummgpoBbiBaHuE MapKH YyTyHOB
— Ha3znauenue Buj1a TepM00OpaOOTKH YYTYHHON OTJIMBKH

Tema 2.3 U3HoCOCTOlKHE
Marepuansl. TBEpabIe
CIu1aBbl. AHTU(PUKIIN-
OHHBIE MaTE€pHaJIbI

Conep:xaHue y4eOHOro MaTepuaJia

1. [[TapukomoAIMUITHUKOBEIE CTaJIU. BricOkOMapraHioBucTas ctaib. [ paputuznpoBanHas
cranb. TBepable criaBbl. MIX cocTaB, CBOMCTBA, IPUMEHEHHUE.

2 AHTUDPHUKIIMOHHBIE MaTepHAJIbl: COCTaB, CBOWCTBA U MPHUMEHEHHUE.

HpaKTI/I‘-ICCKaH IMOATOTOBKA

JIaGopatopHbie pabOoThI

HpaKTI/I‘-ICCKI/IC 3aHATUA
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KonTpoJuabHbie padoTsI

CamocrosiTesibHas paboTa 00y4arOmMXCs
— Ilon6op KOHCTPYKIIMOHHBIX MaT€pHAJIOB U Ha3HAYCHHE TEPMOOOPAOOTKU K HUM

Tema 2.4 Matepuaisl ¢
BBICOKMMH YIPYTHMH
CBOWCTBaMHU

Coaep:xaHue yueOHOro MaTepuaJia

1. ‘ Peccopno-nipyxunnsie ctayid. CrijiaBsl ¢ BBICOKOH YIPYTOCTBIO.

[IpakTHueckas HOArOTOBKA

JlabopaTopHbIie paboThI

[IpakTHyecKue 3aHsATHS

KontposnbHbie paboThl

CamocrosiTesibHasA padoTa 00yyaroumuxcst
— Tloa0op KOHCTPYKIIMOHHBIX MAaTEpUAJIOB U Ha3HAUYEHUE TEPMOOOPAOOTKU K HUM

Tema 2.5 Matepuaisbl ¢
MaJIOM TIOTHOCTBIO

Coaep:xanue yueOHOro MaTepuaJia

1. CruiaBbl Ha OCHOBE QJIFOMHHUSI: KJIacCH(DUKAIHsI, MAPKUPOBKA, CBOMCTBA, IPUMEHEHHE.

2. CIuraBel Ha OCHOBE MarHmus: KJ'IaCCI/I(bI/IKaHI/IH, MapKHpOBKaA, CBOﬁCTBa, IIPUMCHCHHUC.

HpaKTI/I‘{eCKaﬂ NnoJAroToBKa

JlabopaTropHble 3aHATUSA

1. ‘ Hccnedosanue Mukpocmpykmypol Y8emHvlX MEMAal08 U CNid808

[IpakTHyecKue 3aHATHS

KoHTtposbHble paboThl

CamocTosiTeIbHAsi paGoTa 00y4arOImMXCs
— PacmugpoBbiBaHNE MapOK CIUIABOB HA OCHOBE aIFOMUHUS U MarHUS
— Haznauenue TepMooOpabOTKH /IJIsl CTUIABOB HA OCHOBE AJIFOMHUHUS, MAarHUsi, MeI1

Tema 2.6 Marepuainsl ¢
BBICOKOHM IIPOYHOCTBIO.
TuraHoBsle cruiaBbl. be-
PUJUIMEBBIE CILJIABHI.

Conep:xanue yueOHOro MaTepuaJa

1 BBICOKOHpO‘IHBIe cramu. TuranoBble ciiaBel. CBOMCTBA U IMPUMCHCHHC.

2 bepuineBsle CIIaBbl, UX CBOWCTBA M IPUMEHEHHE.

HpaKTqucxaﬁ IMOATOTOBKA

JIaGopatopHble paboThI

[IpakTueckue 3aHsATUS

KoHTposibHbIe paboThI

CamocrosiTesibHass padoTa 00y4arOIMMXCs
— PacmmgpoBka Mapok cruiaBa
— Ilonbop KOHCTPYKIIMOHHBIX MaTepHaJIOB U Ha3HAYCHHE TepMOOOPabOTKH K HUM
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Tema 2.7 Marepuainsl,
YCTOHMYHUBBIE K BO3JICHI-
CTBHUIO TEMIIEPATYPHI U
paboueii cpepl

Coaeprxanue yueOHOIro MaTepuaa

1. KOppO3I/IH METAJIJIOB M CIIOCOOBI 3allUTHI OT HEC.

2. Koppo3nonHo-cToiiKkre MaTepuasl

3. XKapocToiikue 1 )KapornpoyHble MAaTEPUAIIbI

HpaKTI/I‘IeCKaﬂ MnoJAroToBKa

JlabopaTopHble 3aHATHS

1. ‘ Hccnedosanue Mukpocmpykmypul U c80UCME 1e2UPOSAHHBIX cmaell

[IpakTHyecKue 3aHsATHS

KoHnTposibHble paboThl

CamocrosiTesibHas paboTa 00y4arOmMXCs

— Tloabop KOHCTPYKIIMOHHBIX MaTepUAIIOB U Ha3HAUYEHUE TEPMOOOPAOOTKH K HUM

— 3anonnenue Tadbauipl «CrocoObl 3aUThL OT KOPPOIUN»

Tema 2.8 Hemerauinue-
CKHME€ MaTepuabl

Coaep:xxanue yueOHOIro MaTepHuaJia

1. Crpoenue nosumepos. Iinactmaccsl

2. Kayuyk. Pesuna. Crekio. Cutasuibl.

3. Hpesecuna. Kien.

[IpakTHueckas NOArOTOBKA

JlaGopaTopHbIie paboThI

[IpakTHyecKue 3aHATHS

KoHTtposbHble paboThl

CamocrosiTesibHas padoTa 00y4arOImMXCH
— TloaroroBka cooOuieHUs
— IloaroroBka npe3eHTanuu

Pa3nesn 3 MarepuaJjibl ¢
0CcO0BIMH (PU3MYCCKHUMH
CBOIiCTBAMH

12

Tema 3.1 Marepuains! ¢
0COOBIMU MarHUTHBIMH
CBOMCTBaMHU

Coaep:xxanue yueOHOro MaTepuaJia

1. ‘ MaFHI/ITHOTBep)II)Ie W MarHUTHOMSATKHEC MaTCpUAJIbI.

HpaKTI/I‘-ICCKaﬂ IIOJATOTOBKA

JlabopaTopHbIie paboThI

HpaKTI/I‘-ICCKI/IC 3aHATUA

KonTtposbHbie paboThl
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CamocrosiTesibHass paboTa 00y4arOImMXCs
— Ilon6op KOHCTPYKIIMOHHBIX MaTepHaIOB

Tema 3.2 Matepuaisl ¢
0COOBIMHU TETLIOBBIMH
CBOWCTBaMHU

Conep:xanue yueOHOro MaTepuasia

1. ‘ MaTepI/IaJ'IBI C 0COOBIMH TEIIOBLIMU CBOMCTBAMU.

HpaKTI/I‘leCKaﬂ IIOATrOTOBKA

JlaboparopHbie paboThI

HpaKTH‘lGCKI/Ie 3aHATUA

KonTtposbHbie paboThl

CamocrosiTesibHasi padoTa 00yYarOMXxcst
— IonOop KOHCTPYKIIMOHHBIX MaTepHAIOB

Tema 3.3 Matepuaisbl ¢
0COOBIMHU AIIEKTPHUYECKH-
MU CBOWCTBaMH

Coaep:xanue yueOHOro MaTepuaJia

1. ‘ IIpOoBOTHUKOBBIE, ITOITYITPOBOIHUKOBBIE MATEPUAIIBL, TUNIICKTPUKHU.

[IpakTHueckas HOArOTOBKA

JlaGopaTopHbIie paboThI

[IpakTHyecKue 3aHsATHS

KoHnTpoibHble paboThI

CamocrosiTesibHasA padoTa 00yyarouuxcst
— Tloa0op KOHCTPYKIIMOHHBIX MaTepHAJIOB

Tema 3.4 Xnagocroiikue
U paUaIMOHHOCTONKHE
CTaJIM ¥ CIUIaBbl. AMOpd-
HbI€ ¥ HAHOKpUCTAJIINYe-
CKHE CILIaBbI

ConepxaHue y4eGHOro MaTepuaJjia

1. XJagoCcTOMKIE U paIualliOHHOCTOMKHIE CTANIU U CIIIaBbl. AMOp(dHBIE U HAHOKPHUCTAJI-

JIMYCCKHC CIIJIaBbI. COCTaB, CBOI>'ICTB8., IMPUMCHCHUC

[IpakTHueckas NOArOTOBKA

JIaGopatopHble paboThI

[IpakTHyecKue 3aHsATHS

KoHTtposbHble paboThl

CaMmocrosiTe1bHasi padoTa o0yyarommxest
— Iloaroroska cooOIIeHUs

Paznen 4 UucTpymen-
TaJIbHbIE MAaTEPHAJIbI

Tema 4.1 Matepuansl

JUTSL PEXKYIITAX
Y U3MEPHUTEIHHBIX UH-

Coaeprxanue yueOHOro MaTepuaJa

1. Martepuansl A1 peKXyIUX HHCTPYMEHTOB: YIJIEPOIUCThIE, HU3KOJIETHPOBAaHHbIE, OBICT-
POPEKYILME CTAIU, CIICUCHHBIEC TBEPAbIE CIIIIABbI, CBEPXTBEP/bIC MATCPUAIIBL.
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CTPYMEHTOB

2. Marepuains! Uit U3BMEPUTENBHBIX HHCTPYMEHTOB

IIpakTrueckas mOAroTOBKa

JlabopaTopHbIie paboThI

HpaKTH‘lGCKI/Ie 3aHATUA

KonrtponbHbie paboThI

CamocrosiTesibHast paboTa 00y4aromMXCs
— Ilon6op KOHCTPYKIIMOHHBIX MaTepUAJIOB U Ha3HAUEHHE TEPMOOOPAOOTKU K HUM

Tewma 4.2 Cranu aJig un-
CTPYMEHTOB 00pabOTKH
METAJIJIOB JIaBJICHUEM

Conep:xanue yueOHOro MaTepuaJia

1. ‘ Cranu 711 HHCTPYMEHTOB XOJIOAHOTO U Topsiuero aeopmMupoBaHusl.

HpaKTI/I‘leCKaﬂ IIOAIrOTOBKA

JlabopaTopHbie paboThI

[IpakTHyecKue 3aHATHS

KoHnTposibHble paboThI

CamocrosiTesibHasA padoTa 00yyaouuxcst
— Tloa0op KOHCTPYKIIMOHHBIX MaTepHAIOB U Ha3HAYCHHUE TEPMOOOPAOOTKH K HUM

Paspnen S IlopomkoBsie
U KOMIIO3MIIMOHHbIE
MaTepHuaJbl

Tema 5.1 ITopomkoBbie
MaTepHuabl

Coaepxanue y4eOHOro MaTepuaa

1. TexHOI0rrst U3rOTOBJIEHUS U3JIETTUN U3 TOPOIIKOB.

2 Knaccugukaius mopomkoBbIX MaTEpPUAIOB U UX IPUMEHEHHE.

HpaKTqucxaﬁ IIOATOTOBKA

JlabopaTopHbIe pabOThI

HpaKTI/I‘leCKI/IC 3aHATUA

KoHTposibHble paboThI

CamocrosiTesibHas padoTa 00y4arOMIMXCH
— PacmmdpoBsiBaHNE MapKHu CIUIaBa, MTOJYYEHHOTO CIIOCOOOM IMOPOIIKOBOM METAJUTYPTHHI
— 3anonnenue Tabauipl «Marepuasl, MOJydeHHBIE CTOCOOOM MOPOIIKOBOM METAJUTYPIHH»

Tema 5.2 Komno3unmon-
HbIE MaTepHUaIIbI

Conep:kanue y4eOHOT0 MaTepuaJa

1. ‘ CocraB, CTpOEHME, CBOKWCTBA M IPUMEHEHNE KOMIIO3UIIMOHHBIX MAaT€PHAJIOB.

HpaKTI/ILICCKaﬂ IIOATOTOBKA
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JlaGopaTopHbie pabOoThI

HpaKTH‘lGCKI/IC 3aHATUA

KontposbHbie paboThl

CamocrosiTesibHasi padoTa 00yYarOIMXcst 1
— IloaroroBka IIpe3eHTaLUN
Htoro 192
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1.

2.

3. YCJOBUS PEAJIM3AIIMUA YUYEBHOMN JUCIIUIIJIUHBI

3.1. MaTepuaJIbHO-TeXHUYECKOe oOecneyeHmne
Jlns peanuzanuu yueOHOW NHCIMIUTMHBI KOJUIEIK pacmosaraeTr Jaboparopueid «Martepua-
JIOBEJICHUE.

OGopynoBanue nabopaTopuu U pabounx MeCT JTabOpaTOPHUH:

- MasATHUKOBBIN KOIIEP;

- MHKPOCKOII,

- Habop MuUKponuIu}oB;

- TBEpJOMED;

- 00pa3ubl MeTaIa0B (CTallM, YyryHa, IIBETHBIX METAJIJIOB U CIJIABOB);

- 00pa3ibl HEMETALUIMYECKUX MaTePHAIOB;

- KOJOCKOTI, 9KpaH;

- KOMILJICKT JEMOHCTPAIIMOHHBIX MaTepHualioB «MaTepuaioBeaeHue» (KOJOTPaMMBbI);
- MECTO Ui 00y4YaromuXCcsi U IPernoaBaTes.

3.2. AupopmManuoHHOe oDecrneyeHrne 00yuYeHH
[lepeuenp yueOHBIX U3AaHUN, IHTEpHET-pECYpPCOB, HJOMOJHUTEIBHON JINTEPATYPHI

OcCHOBHBIC HCTOYHUKHU:
Uepenaxun A.A. MarepuanoBenenue [Tekct] : yueObnuk / A.A. Uepermaxun, 1.W. Konrynos
B.A., Ky3nenoBa — 4-e uzn,-M.: KHOPVYC, 2018. — 238 c. — (Cpennee npodeccnoHanbHoe
oOpa3oBaHme).
MeTtoaudeckiue peKOMEHAAIMH IO BBITOJHEHUIO JTa0OpaTOPHBIX U MPAKTUYECKUX paboT Mo
yuebOHOM aucuumiuuHe "MarepuanoBeaenue” s crnenuanbHocTd 22.02.03 JluTteiiHoe mpous-
BOACTBO YEPHBIX M I[BETHBIX MeTaiioB (6a3oBas moaroroBka) [Tekct]/ HO.A. Mopos;
IOVYpI'TK. - Yensbunck: PUO, 2017. - 34 c.
MeTtoauyeckie peKOMEHAAINH 110 OPTaHU3alMd BHEAYAUTOPHON CaMOCTOSITENEHON pabOTHI 1O
mucturuHe «MarepuanoBeaeHuey st crnenuanbHoctu 22.02.03 JluteliHOoe TPOM3BOJICTBO
YepHBIX W I[BETHBIX MeTaiioB (6a3oBas moaroroska) [Teker]/ FO.A. Mopos; KOYpI'TK. - Yens-
ounck: PHO, 2018. - 25 c.

I[OHOHHI/ITCJILHLIG HCTOYHUKH:

4.

Uymauenko, F0.T. MarepuanoBeieHue u ciiecapHoe 1710 [TEeKCT]: y4eOHUK JJIsI CPETHETO
npogd. oopazosanus /HO.T. Uymauenko, I'.B. Uymauenko.- 2-e uzn., crep. — M.: KHOPVYC,
2019.- 294c. — (Cpemnee npod. oOpa3oBaHue)

HNuTepHET-pecypceHl:

1. http://supermetalloved.narod.ru

2. http://www.sinol.by/materialovedenie
3. http://materiall.ru

4. http://mtkm.omgtu.ru
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4. KOHTPOJIb U OHNEHKA PE3YJBTATOB OCBOEHUSA YUEBb-
HOW JUCHUIIJINUHBI

KoHTpoJib M oOmeHKa pe3ylibTaTOB OCBOCHUS YUYEOHOW JUCIIUMIINHBI
OCYILIECTBISAETCS MpenoiaBaTesieM B MPOIECCE MPOBEIACHUS MPAKTUUECKUX 3a-
HATUHN U 1a00paTOPHBIX pabOT, ONpOCca; OLIEHUBAHUS PE3yJIbTATOB BHIIIOJIHEHUS
BHEAYJAUTOPHBIX CAMOCTOATENbHBIX PabOT, KOHTPOJHHOU pabOThl U Ha HK3a-

MCHC.

Pe3yabTaThl 00yueHus1 (0CBOEHHbIE YMEHHUS,
YCBOECHHbIE 3HAHMS)

®opmMbl 1 METOAbI KOHTPOJISI M OLIEHKH pe-
3yJIbTATOB 00y4€eHUS

Oobyuarowuil 00151cen ymenv:

- pacro3HaBaTh U KIacCU(PHUIIMPOBATH KOH-
CTPYKLIMOHHBIE U CHIPbEBBIC MATEPUAJIBI 110 BHELI-
HEMY BUY, IPOUCXOKIACHUIO, CBOMCTBAM,;

HaOITI0/IeHUE 32 BHIMIOJTHEHUEM U OLICHUBAHU-
€M MPAKTUYECKUX U Ja00paTOpHBIX padoT,
9K3aMEeH

- OIpeNeNATh BUAbl KOHCTPYKIIMOHHBIX MaTe-
pHAaJIOB;

HaOII0/IeHUE 32 BHIMOJHEHUEM U OLIEHUBaHU-
€M IPAKTUYECKUX U JJa0OPaTOPHBIX padoT,
HK3aMeH

- BLI6I/IpaTb MaTCpHraibl AJIA KOHCTI)YKI_II/Iﬁ 110
HNX HAa3HAYCHHUIO U YCIIOBUSAM SKCILTyaTalluu,

HaOII0/IEHUE 32 BHIMOJIHEHUEM U OLIEHUBaHU-
€M IPAKTUYECKUX U JJa0OpaTOPHBIX padoT,
HK3aMeH

- IMPOBOAUTD UCCIICAOBAHNA U UCIIBITAHUA Ma-
TCPUAJIOB,

HaOJII0/ICHUE 32 BBIITOJIHEHUEM U OLICHUBAHU-
€M MPAKTUYECKUX U Ja00paTOpHBIX padoT,
9K3aMeH

- pacCUUTBIBATL U HA3HAYATh OIITUMAJIbHBIC
PEKUMBI PE3aHUA.

HaOII0/IeHUE 32 BHIMOJHEHUEM U OLIEHUBaHU-
€M IPAKTUYECKUX U JJabOpaTOPHBIX padoT,
HK3aMeH

Ooyuarowuiica 00151cen 3Hamp:

- 3aKOHOMEPHOCTH MPOIIECCOB KPUCTAIIIN3A-
IIUU ¥ CTPYKTYpooOpa30oBaHUs METAIIIIOB U CILIABOB,
OCHOBBI UX TEPMOOOPAOOTKH, CIIOCOOBI 3AIIUTHI Me-
TaJUIOB OT KOPPO3HH;

OTIPOC, BHEAYTUTOPHAS CAMOCTOSTENIbHAS pa-
6ota, maboparopHsie paboTel NeNe 1-9, npax-
trueckue 3aHATuINeNe 1 -4, KOHTpoJIbHAS pa-
00Ta, PK3aMeH

- KJIaCCU(PUKALIUIO M CIIOCOOBI MOJTyYECHHUS
KOMITO3UIIMOHHBIX MaTEPUAJOB;

OIPOC, BHEAYTUTOPHAST CAMOCTOSITEIbHASL pa-
00Ta, PK3aMeH

- MPUHIIMIIBI BBIOOpA KOHCTPYKIIMOHHBIX Ma-
TEpPUAJIOB I IPUMEHEHUs B IPOU3BOJICTBE;

OIIpOC, BHEAYIUTOPHAsL CAMOCTOSTEJIbHAS pa-
00Ta, KOHTPOJIbHAS PabOTa, IK3aMEH

- CTPOCHUC U CBOMCTBaA METAJLJIOB, METOAbI UX
HCCICOOBAHUA,

onpoc, jadboparopHsie padoTsl NeNe 1-9, BHe-
ayIUTOpHAs CaMOCTOATeNbHas padoTa, dK3a-
MCH

- KJIacCH(UKAIUIO0 MaTepUaIoB, METAIJIOB U CILIa-
BOB, UX 00JIaCTH MPUMCHECHHUS,

OTIPOC, BHEAYIUTOPHASI CAMOCTOSITENIbHAS Pa-
00Ta, KOHTPOJIbHAS paboTa, FIK3aMeH
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