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1. MACIIOPT PABOYEM NPOT'PAMMBI YYEFHOM JUCITATIIMHBI
MATEPHUAJIOBEJAEHUE
1.1. Ob6saacTh NPpUMeEHEHHUS TPOTPAMMBI

Pabouas mporpamMa y4eOHOIN IUCHMILTUHBI SIBISETCSA COCTABHOM 4YacThIO MPOrpaMMHO-
METOJUYECKOTO0  COMPOBOXKIEHHS  oOpaszoBarenbHo  mporpammbel  (OIl)  cpenmnero
npodeccuonansaoro obpazosanusi (CIIO) mporpaMMbl TOATOTOBKH CIEIUATHCTOB CPEIHETO
3BeHa 1o cnenuanbHocTu 12.02.01 «ABuaroHHbIe TPUOOPHI U KOMILIICKCHD».

[IporpaMmma y4eOHOM AMCHUMIUIMHBI MOXKET OBITh HMCHOJb30BaHa B MpodeccHOoHaTbHBIX
00pa3oBaTeNbHbIX OpraHU3alUsaX I[PH pealnu3aliy [pPorpaMM IOATOTOBKH  CIICLIUATIHCTOB
CPEIHEr0 3BEHA, NOBBINEHUS KBAIM(PUKALIMKM U TEPENOATOTOBKM pPadOYMX KagpoB U
CIIELMATIUCTOB cpenHero 3BeHa mo HampasieHuio 12.00.00 «®Dotonuka, MpUOOPOCTPOECHUE,

OINTHYECKUE Y OMOTEXHUUECKHE CUCTEMBI M TEXHOIOTHI.

1.2. MecTo y4eOHOI TMCHUIIMHBI B CTPYKTYpe IPOrPpaMMBbl NOATOTOBKH CHENHAJINCTOB
CpeHero 3BeHa
VYuebHas JUCLUIUIMHA «MarepuanoBeeHUE» SBIISICTCS JUCLUIUINHON

poEeCCHOHAIBHOTO Y4€OHOT0 IUKIIA.

1.3. ey 1 3aga4M y4eOHOI JMCUUILIHHBI — TPEOOBAHUS K Pe3yJIbTATAM O0CBOCHHS
Y4eOHO# JIMCHUIIIHHBI
B pe3synbrare ocBoeHUS y4eOHOW MUCIMIUIMHBI 00 YYArOITUICS JOJIKEH YMETh!
— pacmno3HaBaTh U KJIACCUPHUITUPOBATH KOHCTPYKIIHOHHBIE U CHIPEBBIE MATEPHAIIBI TIO
BHEIIIHEMY BUTY, POUCXOKIACHUIO, CBONCTBAM;
— moaA0UpaTh MaTepUaiIbl MO UX HA3HAYCHHUIO U YCIIOBUSAM DKCIUTYaTaIluU TSt

BBITTOJTHCHUA pa60T;

BbIOMpaTh U paciiv(poBbIBATH MApPKU KOHCTPYKIIMOHHBIX MaTepHasoB;

OmnpeaAcIsATbL TBEPAOCTh METAJIIIOB,

ONPCACIIATh PECKUMBI OTKUT'A, 3dKAJIKU U OTITYCKA CTaJIN;

noI0UpPaTh COCOOBI M PEXKUMBI OOPAOOTKU METAJIOB (JIUThEM, aBIIEHUEM, CBAPKOH,
pe3aHueM M JIpyroe) Ajsl U3roTOBJICHUS Pa3IMUHBIX JAeTajei.

B pesynpTaTe ocBoeHHS y4eOHOM MUCIUTUTMNHBI O0YJAFOIIHICS JOKEH 3HATh:

— OCHOBHBIC BUABI KOHCTPYKIIMOHHBIX U CBIPEEBLIX, METATINIMYCCKUX U HEMETAINIMYCCKUX
MaTepuasos;

— KJaccu(UKanuio, CBOMCTBA, MApKUPOBKY U 00JIaCTh MPUMEHEHUS! KOHCTPYKIITHOHHBIX

MaTepurajlIoB, MPUHIMUIILI KX BI)I60pa JJI1 IPUMCHCHUA B IIPOMU3BOJICTBE;



— OCHOBHBIC CBCACHUA O HA3HAYCHUHU U CBOMCTBAaX METAJJIOB U CIIJIaBOB, O TCXHOJIOI'NH1
UX MPOM3BOJICTBA;

— 0COOCHHOCTH CTPOCHHS METAJIOB M MX CIUIABOB, 3aKOHOMEPHOCTH ITPOLIECCOB
KPUCTATM3AIMU U CTPYKTYpOOOpa30BaHus;

— BUJIbI 00pabOTKH METAJLIOB ¥ CILIABOB;

— CYIIHOCTH TEXHOJOTHUYECKUX MPOIECCOB JUThS, CBAPKH, 00pPaOOTKN METAIIIOB

JaBJICHUEM U PE3AHUCM,

OCHOBBI TepMOO6pa6OTKI/I MCTAJJIOB,

CIIOCOOBI 3al0UTHI MCTAJUIOB OT KOPPO3HHU;

TpeOOBaHUS K KaueCTBY 00pabOTKH JeTalei;

BHJIbI U3HOCA JETAJIEH U y3JI0B;

0COOEHHOCTH CTPOEHMSI, HA3HAUEHHsI U CBOWCTBA Pa3IMYHBIX I'PYI HEMETAIIIMUECKUX
MaTepHalloB;
— CBOMCTBa CMa304YHBIX U a0pa3UBHBIX MAaTEPUAJIOB;

- KJ'IaCCI/I(bI/IKaI_[I/IIO U CIIOCOOBI MOJIYYCHHU KOMIIO3UITMOHHBIX MATCPUAJIOB.

1.4. PexoMeHyeMoe KOJIMYECTBO YaCOB HA OCBOEHHUE MPOrpPaMMbl Y4eOHO# THCIMIIIMHBI:
MakcUMaibHOU yueOHoi Harpy3ku 120 yacos,
B TOM YHUCIIE:

00s13aTeNbHOM ayTUTOPHOU yueOHOM Harpy3ku 80 Jacos;

camocTosTeNnbHON paboThl 40 yacos.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIUILIAHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHOI padoThl

Buj yueOHoi1 padoThI O0bem yacoB
MakcumanbHas yyeOHasi Harpys3ka (Bcero) 120
Oo6s13aTesibHAsI ayUTOPHAs ydeOHAasi HATPy3Ka (Bcero) 80
B TOM YHCJIE!
71a00paTOPHO-TIPAKTUYECKUEC 3aHATHUS 20
CamocrosiTesibHas padora (Bcero) 40

IIpomexyTouyHas atrectanus B gopme Ik3aMeHa B 3 cemecTpe

[IpakTrueckasi IOArOTOBKA IPU pealU3alvy y4eOHOM TMCIUIUIMHBI OPTaHU3YeTCs IIyTeM
MIPOBEJCHUS MPAKTHUECKUX 3aHATUN U (WIK) J1a00paTOPHBIX paObOT M MHBIX AaHAJIOTMYHBIX BUJIOB
y4eOHOM JIESTENIbHOCTH, MPEIyCMAaTPUBAIOIIMX Y4YacTHE OOYYaIOIIUXCS B  BBINOJHEHUU

OTJICITBHBIX AJICMCHTOB Pa0dOT, CBS3aHHBIX ¢ OyayIiel MpodecCHOHATBHON AeITeTLHOCTHIO.




2.2. TemaTnyeckuii miiaH u cogepxanne yueonoi nucuumianabl MATEPUAJTIOBEJIEHUE

HaumenoBanue Copep:xanue yueOHOI0 MaTepHaJia, JIaGopaTopHble PadoThl U MPaKTHYECKHe 3aHATHA, O0Bbem OcBauBaemble
pa3/esIoB U TeM caMocTosiTe1bHast padoTa o0y4yalomuxcs, KypcoBasi padora (IIpoekT) 4acoB 3J1€MEHTBI
KOMIIeTeH Ui
1 2 3 4
BBenenne 1 | 3HaueHne u copep)kaHHE NpPEIMETa «MATEPHATOBEICHUE», HOBEWIIHNE IOCTIKCHHS M IIePCIEKTHBHI 2 OK2,0K3,0K4,0K6,
pa3BuTHsl B 00nacTH MarepuanoBeneHus. CoBpeMeHHBbIE TpeOOBaHMS K MaTepHajaM, MPUMEHSEMbIM B OK 8, OK 9,
JJIEKTPOTEXHUKE, dHepreTrke. Kiaccupukamms MaTepruanoB 10 MPUMEHEHHIO, IO XUMHYECKOMY COCTaBy, K 3.2, [IK 3.3.
10 TEXHUYECKUM TPEOOBAHHSAM.
Pazgen 1. PU3NKO-XHUMHYECKHEe 3aKOHOMEPHOCTH ()OPMHUPOBaHNS CTPYKTYPbl MeTaJLIOB. = =
Tema 1.1. ConepxaHue y4e0HOro MaTepuaJjia; = =
Ocobennocty aToMHO- | 1 | MeTasuibl, 0COOEHHOCTH aTOMHO-KPHCTAIUTHYECKOTO CTpOoeHHUst. OCHOBHBIE THITHI KPUCTAITTHIECKHX 2 OK 2, OK 3, OK 4, OK 6,
KPUCTAJIINYECKOT O pemeTok. [ToHsATHE 00 H30TPOIMK M AHU3OTPOITUH. AJIIOTPOIHS WIH MOTMMOP(HBIC TIPEBPAIICHHS. OK 8, OK 9,
CTPOEHUS METAJLIOB. MarautHsle IpeBpaleHUsI. 11K 3.2, I[IK 3.3.
2 | CrpoeHue peambHBIX METAUIOB. JleeKThl KPUCTAITMIECKOTO CTPOCHHUS: TOUCHBIC Ae(DEKTHI, TNHCHHEIC 2 OK 2, 0K 3, OK 4, OK 6,
JeEKTHI, MPOCTECUIIINE BUABI TUCIOKAINN — KPaeBhIe U BUHTOBBIC. OK &, OK 9,
I1K 3.2, I1IK 3.3.
Tema 1.2. ConepxaHue y4e0HOro MaTepuaJia; = =
Kpucramnmusanms 1 | MexaHusm 1 3aKOHOMEPHOCTH KPUCTAIM3ALMK METAILIOB. M3MeHeHue cBOGO/IHOM SHEPTUH B 2 OK 2, 0K 3,0K 4, OK 6,
MeTau10B. MeToab! " OK 8, 0K 9
3aBHCHUMOCTH OT TEMIIEpaTyphl. Y CIIOBHS MOTYICHUS MEIKO3EePHUCTOH cTpyKTypsl. CTpoeHue ’ ’
HCCIIEIOBAHUS patyp y p TPYKTYP p TIK 3.2, IIK 3.3.
METAJLIOB. METAJUTMIECKOTO CIUTKA. METO/IbI HCCIIeIOBAHUS METAIIOB: CTPYKTYpHbIE U (puzndeckue. OnpeneneHue
XMMHYECKOTO cocTaBa. M3yuenne ctpykrypsl. Pu3ndeckne MEeTOAbI CCIEJOBAaHNS: TEPMUUECKIN aHAIIN3,
JMJIaTOMETPHYECKUI METO/I, MAarHUTHBIN aHAIIH3.
JlaGopaTopHble padoThI: - -
1 | [lnaBneHMe ¥ KPUCTAIUTM3AIUS MeTaJUIoB. Temmeparypa maBieHus Metaia. Kitaccuukanys MeTaioB 2 OK 2, OK 3, OK 4, OK 6,
o Temreparype miasieHus. Onucanue mporecca KpUCTaIM3alnH. OK 8, OK 9,
I1K 3.2, [1IK 3.3.
Tema 1.3. Conepxanue yueOHOT0 MaTepuaJia: - -
O6was Teopus 1 | MonsTre o crTaBax M METOAAX MX nony4derrst. OCHOBHBIC MTOHATHS TEOPUH CIUTaBOB. OcoOEHHOCTH 2 OK 2, 0K 3,0K 4, OK 6,
cmaBoB. CtpoeHue, . " OK 8, 0K 9
CTPOCHUS, KPUCTAJUIN3AIINH U CBOHCTB CIUIABOB: MEXAaHUYECKUX CMECeH, TBEPAbIX PACTBOPOB, XUMHUECKUX ’ ’
KpUCTAJIU3aLUs U P ’ vp H - TBEPABIX P PO, IIK 3.2, IIK 3.3.
CBOIICTBA CIIJIABOB. coenuHeHni. Kinaccudukamus TBepIsIX pacTBOPOB.
Huarpamma 2 | Kpucramusanus cinasoB. Eé sakonomepHocty. [lepekpucTamiusanys B TBEPAOM COCTOSHUM. JluarpaMMbl 2 OK 2, 0K 3,0K 4, OK 6,
COCTOSTHHSI. .
ocTo cocTostHUS. [lmarpaMMBbl COCTOSIHUS JIByXKOMITOHEHTHBIX CIUTaBOB. CBSI3b MEX/IY CBOIICTBaMH CIUIaBOB U 1‘[1?% g’ lQIE 2’3
THUIIOM JIHaTrPaMMBbI COCTOSTHHS. - o
Tema 1.4. Conep:xanue y4e0HOro MaTepuaJia; = =
Harpy3ku, 1 | dedbopmarnmu u HanpspxeHust. @usnueckas npuposa nedopmanuu meranios. [Ipupona mractnaeckon 2 OK 2,0K 3,0K 4, OK 6,
HaTPSKEHHS 1 nedopmanuu. J[uciokaMoOHHBIH MEXaHU3M IUTacTHUecKoil nedopmanmu. PaspynieHre MeTauioB: XpyIKoe, OK 8, 0K 9,
BSI3KOE€, TPAHCKPHUCTAJUTUTHOE. 11K 3.2, TIK 3.3.
Aepopmanuy. 2 | MexaHudeckue CBOICTBA (IIPOYHOCTD, YIPYTOCTh, BA3KOCTh, TBEPAOCTD, YCTAIOCTHAS POYHOCTD) U 2 OK2,0K 3,0K 4, 0K 6,
Mexanuueckue OK 8, 0K 9,

CITIOCOOBI OIIPEACIICHUA UX KOJINYICCTBCHHBIX XapaKTCPHUCTUK.
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CBOMCTBA. TIK 3.2, TIK 3.3.
JlaGopaTopHbie padoThI: -
1 | Ynapuas Bsa3kocTh. VICTIBITAHNS METAILIOB HA YAApHYIO BA3KOCTh. VICTIBITAHNE HA yOapHBIN H3THO. OK 2, 0K 3,0K 4, OK 6,
Temmnepatypa XpyHnKOCTH, XJIaAHOJIOMKOCTb. OK 8, 0K 9,
1K 3.2, [1IK 3.3.
2 | UcmeiTanne Ha pacTshDKeHHE 00pasIioB U3 MAIOYTIIEPOAUCTOH cTaind. MeToasl 0TOopa 00pasmos. OK 2, 0K 3,0K 4, OK 6,
Pa3pbiBHBIE U yHUBEpCaIbHbIE UCTIBITATENbHBIE MAaIMHBL. [110ArOTOBKA K UCIIBITAHUIO. OK 8, OK 9,
1K 3.2, [1IK 3.3.
3 | Tepmoctb. McmpiTanus MeTauIOB Ha TBepAOCTh. McbiTanns 1Bépaoctu o bpunemro, Poksemry, OK2,0K3,0K4,0K6,
Buxxkepcy u lllopy. OK 8, OK 9,
I1K 3.2, [IK 3.3.
Tema 1.5. ConepxaHue y4e0HOro MaTepuaJjia; -
Texnonornyeckue u 1 | Texnonoruueckue cpoiicTBa: MUTeiiHbIE, CHIOCOOHOCTL MeTaLIa K 00paboTKe JaBIeHHEM, CBAPHBAEMOCTD, OK 2, 85 g, 8% ‘9‘, OK 6,
AKCILTyaTallHOHHBIE . ) . , ,
CBOHCIBA. CIOCOOHOCTH K 00paboTKe pe3aHneM. DKCILTyaTallHOHHbIE CBOMCTBA: H3HOCOCTOMKOCTh, KOPPO3UOHHAS TIK 3.2, TIK 3.3,
CTOHKOCTB, )KapPOCTOHKOCTB, KAPOIPOYHOCTD, XJIaJOCTOMKOCTh, aHTU()PUKIIMOHHEIC CBOCTBA.
KoHcTpykumoHHas IPOYHOCTH MaTEPHAIIOB.
Tema 1.6. ConepxaHue y4e0HOro MaTepuaJjia; -
OC£6GHHOCTH 1 | Biomsnve miactuaeckoii qepopMamyy Ha CTPYKTYPy M CBOMCTBa METaJlIa: HAKJIEIL. BIIMsHHe HarpeBa Ha OK 2, 85 g, 85 ‘91, OK 6,
nedopManuu o . ) )
HOHHE}Z)I/ICT&HHI/I‘ICCKI/IX CTPYKTYPY H CBOWCTBA Ie()OPMHUPOBAHHOTO METaJIa: BO3BPAT U PEKPUCTAILTH3AIIHSL. TIK 3.2, TIK 3.3,
TeIL
Tema 1.7. Conep:xanue y4e0OHOTro MaTepHuaJa: -
XKeneszoyrmepoauctere | 1 | Jluarpamma cocTosHus Kene30 — HeMeHTUT. CTPYKTYPBI 5KeJIe30YTIePOJUCTHIX CNIaBoB. KoMIOHEHTE! 1 OK 2, 0K 3, OK 4, OK 6,
crinassl. JjnarpaMma (hasbl )Kene30yrIepoIMCTHIX CIIABOB. [Iporiecchl Mpu CTPYKTYpOOOpa30BaHUU KEJIE30yTIePOAUCTHIX OK §, OK 9,
cr1aBoB. JKene30yriepoIucThie CIUIABbI: CTAIA U YYT'YHBL. TIK 3.2, T1IK 3.3.
COCTOAHM JKEIE30 — 2 | Kpucramiusanus claBoB CUCTEMBI XkKeJe30-yriaepo. dasbl JMarpaMMbl sKeJle30-yrIepo/. OK 2, 0K 3, 0K 4, OK 6,
yraepos. ®da30BbIC IEPEXOIBI. OK §, OK 9,
K 3.2, [IK 3.3.
JlabopaTopHbie padoThI: -
1 | UccrenoBanue CTPYKTYPHI KeJIE30YTIICPOAUCTHIX CIIaBOB. V3ydeHne AruarpaMMBbl COCTOSTHHS OK2,0K3,0K4,0K6,
JKENIe30yTIePOAUCTHIX CIIaBoB. [IpeBpaleHus, MPOUCXOISAIINE B KEIE30YTIEPOIUCTHIX OK §, OK 9,
CIUTaBaX MPH MEUVICHHOM OXJIaX/ICHUU U HarpeBe. 11K 3.2, TIK 3.3.
2 | UccnenoBaHnue quarpaMMBl COCTOSTHHUS JKEJIE30-IIEMEHTHT. [IpeBpanieHus B )KeJIe30yTIepOIUCTHIX CIIaBax. OK2,0K3,0K4,0K6,
Jluaum [uarpaMMbl COCTOSIHUS. MHUKpPOCKOIIMYECKOE HCCIEA0BAHUE CTPYKTYPHI OK 8§, OK 9,
YTIEPOIUCTHIX cTaiel. BimsHue MaccoBOM J0MM yriiepoaa Ha CTPYKTYPY M MEXaHHIeCKHe K 3.2, I[IK 3.3.

CBOMCTBA CTAJIH.

Pazgen 2. MarepuaJbl, NpUMeHsieMble B MAIIMHOCTPOEHUH U CIIOCO0ObI MX 00padoOTKH. o

Tema 2.1. Coaep:xkaHue yueOHOro MaTepuasa: =

Cranm. 1 | Bausaue yriepona u npuMeceii Ha CBOMCTBa cTaneil. Bnusane yriepona. Biusaue npumeceit. Haznauenne OK 2, 0K 3,0K 4, OK 6,

Knaccudukanus n JIETHPYIOIINX 3JIEMEHTOB. Pacrpesienenue JIernpyronmx 3eMeHToB B ctany. Kitaccngukanus n OK 8, OK 9,

MapKHPOBKa CTaJei u MapkupoBka ctaneil. Kinaccudukanms craneit. MapkupoBka cTaiei. K 3.2, [IK 3.3.

WHCTPYMEHTAIbHBIX 2 | Yrunepoauctsie cranu o0sikHOBeHHOTO KauecTBa (I'OCT 380). KauecTBeHHBIE YIIIEPOAUCTHIC CTANH. OK2,0K3,0K4,0K6,

MaTepuasos.. KauecTBeHHBIE U BEICOKOKaYECTBEHHbIE JIETUPOBAHHBIE CTaNU. JIerMpoBaHHbIE KOHCTPYKLIMOHHBIE CTAJIH. OK 8§, OK 9,
JlerupoBaHHbIE HHCTPYMEHTAJIbHBIE CTANIU. BRICTpOpEXYIIIMEe HHCTPYMEHTAJbHBIE CTAJIH. 1K 3.2, [IK 3.3.
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[ITaprKONOAIIMITHUKOBBIE CTay. JlernpoBaHHbIe cTanu. BiusHue 1eMEeHTOB Ha MOIMMOPQH3M HKene3a.
BrnusiHME NEernpyrommx 3J1€MEHTOB Ha IPEBPAILCHUS B CTAIH. BiusiHNE Terupyomumx 3JIEeMEHTOB Ha
npeBpainenus npu ornycke. Kiaccuukanus ierupoBaHHbIX cTalei

Koncrpykunonssie cranu. Kinaccuduxaiys KOHCTPYKIMOHHBIX CTalleid. YTIepoaucThIe CTaH.
IlemeHTyeMBIE U yIydIIaeMble CTaIH. BrICOKOIIpOUHbIE, TPYKUHHbIE, APUKOMOAIIHITHIKOBBIE,
U3HOCOCTOMKME U aBTOMaTHbIe cTany. Ctanu Aist u3aenuil, paboTaromuX NPy HU3KUX TeMIepaTypax.
M3HococTolikue cranu. ABToMaTHbIe cTaidd. Koppo3uoHHo-cTolkKe cTaiu u ciiasbl. XKapocTtoiikue cTanu
u crutaBbl. JKapomnpouHsle cTany u cIuiaBbl. MIHCTpyMEHTalIbHbIE CTANIN U CIDIaBbl. CTamm A pexyIero
uHcTpyMeHTa. CTany i U3MEpUTENIbHBIX HHCTpyMeHTOB. IlITamnoBsle ctanu. CTamy Ui IITaMIIOB
xononHoro nedopmupoBanus. Ctay uis IITaAMIOB ropsiyero aeGopMHpOBaHUS

TBepable crmaBsl. AnMas Kak MaTEpPHaJT ATl H3TOTOBJICHHS. HHCTPYMEHTOB.

OK 2, OK 3, OK 4, OK 6,
OK 8, OK 9,
TK 3.2, TTK 3.3.

JlaGopaTopHble padoThI:

Knaccudukanus u MapKupoBKa yrJICpOJUCTHIX U JIETHPOBAHHBIX CTaJIeH 0 XMMUYECKOMY COCTaBY,
Ha3HAUCHHIO U Ka4eCTRY.

OK2,0K 3,0K4,0K6,
OK 8§, OK 9,
I1K 3.2, [IK 3.3.

Tema 2.2.

Uyrynsl. luarpamma
COCTOSIHUS JKeJe30 —
rpadurt. CtpoeHue,
CBOMCTBA,
KIaccuUKaIHs 1

MapKHpPOBKa YYT'YHOB.

Conepxanue yueOHOro MaTepuaJia:

Knaccudukamnus ayrynos. [luarpamma cocTosiHASA jkene3o — rpa¢ut. [Iponecc rpadurusamum. CtpoeHue,
CBOICTBA, KJTacCH(UKAITUSI 1 MAPKUPOBKA CEPhIX YyTyHOB. BiusiHIE cOCTaBa 4YyryHa Ha mpoliecc
rpaduTHzanuu. BrmsHue rpaduTa Ha MEXaHUYIECKHE CBOMCTBA OTIHMBOK. [10JI0KHATETEHBIE CTOPOHEI
Hanuaus rpadura. Ceprlil 9yTyH. BRICOKOIIPOYHEIH YyTYH C IIAPOBUAHBIM TPadUTOM.

KoBkwuit uyryn. OTOeneHHbIe U APYTUe YYTYHBI.

OK 2,0K 3,0K 4, 0K 6,
OK 8§, OK 9,
K 3.2, [IK 3.3.

Tema 2.3.
Buapl Tepmuyeckoit

00paboTKN METAIIIOB.
OCHOBBI TEOPUH
TEPMUUECKON
00pabOTKH CTaH.

Conepma}me yqeﬁﬂoro MaTepuaJia:

Buer Tepmugeckoit 00pabOTKH METAIIIOB: OTXKHT, 3aKaJlka, OTIYCK. [IpeBparieHus, MpoTeKaroIIne B
CTPYKTYpE CTaJIi IPU HAarpeBe U OXJNaKIAeHUH. MexaHn3M OCHOBHBIX NpeBpaieHuil. [Ipespaienue
nepiuTa B aycTeHHuT. IIpeBpalieHre ayCTeHnTa B HEpIUT IPU MEUIEHHOM OXJIaKICHUU. 3aKOHOMEPHOCTH
npespaueHus. [IpoMexxyTouHoe npeBpalleHue.

OK 2,0K 3,0K 4, 0K 6,
OK 8, 0K 9,
IIK 3.2, [IK 3.3.

[IpeBpareHne aycTeHHTa B MAPTEHCHT ITPU BBICOKMX CKOPOCTSIX OXJaxK1eHHs. [IpeBparienre MmapTeHcuTa B
nepauT. TeXHOIOTHuecKne BO3MOXKHOCTH U 0COOEHHOCTH OTXKHUTa, HOPMaJIM3AI[IH, 3aKaIKH U OTIIyCKa.
Omxur u Hopmanu3anus. HaznaueHue u pexxumMbl. OTHKUT TIEPBOTO poza. TeXHONIOrn4ecKkiue 0COOEHHOCTH 1
BO3MOKHOCTH 3aKaJIKH 1 OTITycka. 3akanka. Croco6sl 3akanku. Ornyck. OTITycKHast XpYITKOCTb.

OK 2,0K 3,0K 4, 0K 6,
OK 8§, OK 9,
IIK 3.2, [IK 3.3.

Tema 2.4.
XUMHUKO-TEpMUYECKAs
00paboTKa CTaH.

Conep:xaHue yueGHOro MaTepHaa:

Xumuko-TepmMuueckas oopaboTka cranu. HazHaueHHe U TEXHOJIOTHS BUAOB XUMHUKO-TEPMUYECKOI
00pabOTKH: IEMEHTAIIUH, a30TUPOBAHUS, HUTPOLIEMEHTAMHU U THU()(HY3MOHHON METAIUTH3ALUH.
Hemenranus. Llemenrauus B TBepaoM kapOropuszatope. ['a3oBas nemenTamus. CTpyKTypa HEMEHTOBAHHOTO
ciosi. TepMudeckas o6paboTKa rmocie neMeHTanuu. A3otupoBanue. LlmannpoBanue ¥ HUTPOIIEMEHTAIIHS.
Juddy3noHHas MeTaTH3AIHS.

OK 2, 0K 3, OK 4, OK 6,
OK 8, OK 9,
K 3.2, [IK 3.3.

Tema 2.5.
Merozbl yIpO4HEHUS

Conep:kaHue y4eOHOI0 MATEpHAJIA:

Tepmomexanndeckas 00padboTka ctan. [IoBepXHOCTHOE yIPOYHEHNE CTANBHBIX JeTajlel. 3aKajiKa TOKaMH

OK 2, 0K 3, OK 4, OK 6,

BBICOKOW 9acTOTHI. ['a3oruramMenHas 3akanka. Ctaperne. O0paboTKa CTaM XOJOJO0M. YTIPOYHEHUE OK 8, OK 9,
MeTajlIa. METO/IOM IIACTHYECKOW iehopManuu. MK 3.2, [1IK 3.3.
Tema 2.6. Conep:xaHue y4eOHOro MaTepuaJa: -

Crioco6b1 00paboTKH
MaTepuaoB.

JlureitHoe mpon3BoACTBO. JINTEiHbBIE CITaBhI M MX CBONCTBA. JINTE B mecuansie popmbl. Mi3roToBineHne
OTJIIMBOK CIENHUANBHBIMU CIIOCOOAMH JINTHS: TUTHE IO BRIIUIABIISIEMBIM MOJEISIM, JINTHE B 000JIOYKOBEIE

OK 2,0K 3,0K 4, 0K 6,
OK 8§, OK 9,
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(opmeL. JITEE B MHOTOpa30BBIE (POPMEI. K 3.2, [IK 3.3.
2 | O6paboTka MeTamnoB pezanueM. DU3MKO-MeXaHUYECKHE OCHOBBI 0OPabOTKH METAILIOB pe3aHueM Bubl OK 2,0K 3,0K 4, 0K 6,
00paboTKU: TOUEHHUE, CTPOTAHHE U TOJIOJICHHE, IPOTATUBAaHUE, CBEpIICHNE, (ppe3epoBanne. AOpa3nBHas HI?% g’ 191112 g’ 3
00paboTKa JieTanei MarimH. - e
3 | Cpapounoe npou3BoACTBO. PUIMKO-XUMHUUYECKHE OCHOBBI TIOJTY4EHHs CBAPHOTO COCTMHEHMS. OK 2, 0K 3,0K 4, OK 6,
Knaccudukanus Bunos cBapku. CBapuBaemocts. Jlyrosas cBapka. JlazepHas cBapka. HI?% g’ IQIE g’ 3
DIIeKTPOMEXaHUYECKHE BUIIbI CBAPKH. " o
JlaGopaTopHble padoThI: -
1 | O6pabotka meTamnos gasnaenuemM. CyiHoOCTh 06paboTku AaBieHueM. [IpoKaTHOE MPOU3BOICTRO: OK 2,0K 3,0K 4, OK 6,
MPOJOJbHAS U TTOTIEPEYHO-BUHTOBAs MpoKaTKa. [IpeccoBanue. Bomouenne. Koska. ['opsuas o0bEémMHas HI?% g’ glé g’ 3
[ITaMITOBKA. JINCTOBAs MITAMITIOBKA. - o
Tema 2.7. Conep:xanue y4e0HOTro MaTepHuaJja: -
LIBeTHBIC METAIIIBI U 1 | Menpb u ee crinaBel. Tutan u ero cruaBbl. O01acTH IPUMEHEHUS TATAHOBBIX CIUIABOB. AJTIOMUHUI U €ro OK2,0K3,0K4,0K6,
CILIaBBI HA X OCHOBE. CIIaBbl. AJIIOMHHUEBBIE CIUIaBhl. JleopMupyemble CIUIaBbl, HE YIIPOYHsEMbIe TEPMUYECKOH 00pabOTKOM. OK 8§, OK 9,
TurtaH u ero cIaaBbL. JedopmupyemMbie criiaBbl, yIpodHsIeMble TEpMHUIECKOH 00paboTKoH. JINTeiHbBIC aTFOMUHHEBBIE CILIABBI. MK 3.2, I[IK 3.3.
AroMHHUH U ero Maruuii u ero cruiasbl. JleopMupyemble MarHueBbie cruiaBbl. JIuTeitHbIe MarHueBble CriaBel. Menpb U ee
criaBbl. Marauii u ero crasbl. JlaryHu. BpoH3bL.
crtaBbl. Meztb i ee JlabopaTopHbie padoThI: -
TUIABBI.
ciia 1 | MapkupoBKa IIBETHBIX METAJJIOB U CILIABOB. OK 2, OK 3, OK 4, OK 6,
OK 8§, OK 9,
I1K 3.2, I1IK 3.3.
Tema 2.8. Conepxanue y4eOHOro MaTepuaJia; =
Komnozunmonusie 1 | Komno3ummoHHBIe MaTepratbl. MaTepHraibl IOPOIIKOBOW METALTyprud. [1opHCcThIe TOPOIIKOBEIC OK 2,0K 3,0K 4, 0K 6,
MaTepHabl. Matepuaisl. [Ipoune nopucteie u3nenus. KoHCTpyKIMOHHBIE TOPOIIKOBBIE MaTepHaibl. CliedeHHbIE OK 8, OK 9,
Marepuanst I[BETHBIE METAJUIBL. DJIEKTPOTEXHUYECKHE MIOPOIIKOBBIE MaTepHaibl. .MarHUTHbIE TIOPOIIKOBBIE IIK 3.2, TIK 3.3.
MOPOIIKOBOM Marepuatsbl.
METaJTypryu:
MOPHUCTBHIE,
KOHCTPYKIIMOHHBIE,
IEKTPOTEXHUUECKHE.
Paznen 3. MarepuaJbl ¢ 0cO0bIMH (PU3MUECKMMH CBOHCTBAMU. -
Tema 3.1. Conepxanue yueOHOro MaTepuaJjia:

OK 2,0K 3,0K 4, 0K 6,

Marepnainsl ¢ 1 | CnraBsl ¢ 3a1aHHBIM TeMIEPATYPHBIM KO3 PHUIIMEHTOM JIMHEHHOTO PaCIIUPEHUSL.
0COOBIMH TETIJIOBBIMH CriaBbl ¢ 3aJJaHHBIM TEMIIEPATyPHBIM K03 (HUITHEHTOM MOyl YIPYTOCTH. OK 8, OK 9,
CBOWCTBaMH. TIK 3.2, TIK 3.3.
Tema 3.2. Coaep:xaHue yueOHOro MaTepuaJa: =
Marepuaisl ¢ 1 | [TapamarseTHKy, JHaMarHeTHKH, heppoMaraeTuky, peppumarueTuku. OOBsICHEHNE MAarHUTHBIX CBOMCTB OK 2, 0K 3,0K 4, OK 6,
0COOBIMU MarHUTHBIMU BHYTPEHHUM CTPOCHHEM MarHUTHBIX MaTE€pUaOB; KpUBasi HAMarHUUMBAHUS, UHIYKIUS HACHIIICHUS, OK 8§, 0K 9,
CBOMCTBaMH. KO3PLUTUBHAS CHJA, IETs TUCTEPE3NCa, IOHATUS O MATHUTHBIX NOTEPSAX .MarHuTHO-MATKUE MaTepUaIbL. K 3.2, IIK 3.3.
HuzkouacToTHBIE MATHUTHO-MSTKHE MaTepHajibl. BRICOKOYaCTOTHBIE MATHUTHO-MSTKIE MaTepHAIIBL.
Matepuaisl Co CienHaIbHBIMUA MarHUTHBIMHU CBOIiCTBaMH. MarHUTHO-TBEpAbIC MaTePHAIIBL.
Tema 3.3. Coaep:xaHue yueOHOr0 MaTepuaJa: -
Martepuansl ¢ 1 | Marepuaibl BEICOKOH JIEKTPUYECKOM MPOBOANMOCTH: 3JIEKTPHIECKUE CBOHCTBA IIPOBOTHUKOBBIX OK 2,0K 3,0K 4, OK 6,
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0COOBIMU MaTepHraioB, IPOBOJHUKOBLIC MaTCpHUAJIbI. HOJ’IprOBO,Z[HI/IKOBLIe MaTtepualibl: CTPOCHUC, CBOﬁCTBa,
OJIEKTPUICCKUMHU METOABI TOJTYYCHUA.
CBOMCTBaMH. ,Z[I/IBJ'ICKTpI/IKI/I, OJICKTPOU3OJIAIMOHHBIC JIAKH, SMaJIM, KOMITAYHOBI.

OK 8, OK 9,
IIK 3.2, [IK 3.3.

JlaGopaTopHble padoThI:

1 HccnenoBanue YACIBHOTO 3JICKTPUYCCKOTO COIPOTUBJICHUA U SHGKTqueCKOﬁ IMMPOYHOCTU TBEPABIX
JAUDJICKTPUKOB.

OK 2, 0K 3, 0K 4, OK 6,
OK 8, OK 9,
1K 3.2, [1IK 3.3.

Pasnen 4. Hemera/nin4eckne MaTepHaJIbI

Tema 4.1. Conep:xaHue y4e0HOro MaTepuaJia:

Hemeramnnyeckue 1 | Tlonumeprr.  Tlpoknagoudele M YIUIOTHHTEIbHblE  MaTepuanbl.  IlnacTmaccel.  IlpocTele  u
MATCpHATIEL. TEPMOIUIACTUYECKHE MAacCChl: MOJHMITHIICH, HOJUCTUPOI, IOJUXJIOPBUHMN, (Topomiaact U 1ap.. CioxHble
IUIACTMACChI: TE€THHAKC, TEKCTONUT, cTeknoTrekcTonut. Kayuyk. Ilponecc BynkaHu3zanuu. MaTepuansl Ha
OCHOBE pe3uHbl. JlpeBecHHa, ee OCHOBHBIE CBOWCTBA. Pa3HOBHIHOCTH APEBECHBIX MaTepHaloB, 00IacTh
npumeHeHusi. CMa304HbIe 1 a0pa3uBHBIE MaTEPUAIBI.

OK 2, OK 3, OK 4, OK 6,
OK 8, OK 9,
TIK 3.2, TIK 3.3.

CamocrosiTesibHAs pa0oTa 00y4YaloIUXCs:

IMpesenranus «VICKyCCTBEHHOE CTapeHHE JJIsi MATHUTHO-TBEP/IbIX MArHUTOB, BAPUAHTHI UCIIOJIb30BAHUS U
MPUMEHEHUs] MATHUTHO-TBEP/IBIX CILIABOBY.
CocrtaBuTh Tabmunb! kaccudukanuu: «Martepuaisl mo 1SOy.

IIpesenranus «CoBpeMeHHBIE TpeOOBaHUA K MaTepHajiaM, IPUMEHIEMBIM B 3JICKTPOMAITHHOCTPOCHUID.
IMpesenranus «CBOMCTBA IUIACTUUECKH Ae()OPMHUPOBAHHBIX METAIIIIOBY.

Ionp3yschk quarpaMMON COCTOSHHS KENE30-LEMEHTUT, TOCTPOUTH KPUBBIE OXJIAXKICHHS 1JIS 3a1aHHOTO
CIUIaBa, YKa3aTh KPUTHYECKUE TOYKHU, BCE BCTPEUAIOIINECS CTPYKTYPBD»

Cocrasienune Tabaui u cxeM «Kiaccupukaiys 1 MapKupoBKa CTanen».

Cocrasnenne Tabmui n cxeM «Kimaccuukanus 1 MapKUpOBKa IyTyHOBY.

CocraBienue Tabnui u cxeM «Knaccupukarys 1 MapKUpOBKa I[BETHBIX CIIJIABOBY.

Pacuer u Ha3HAUEHHE PEKUMOB PE3aHUS U Pa3INYHBIX BUIOB MEXaHWYECKOI 00paboTku. Pemenue 3amgay.
[Ipesenranus «MeTamaTepHaaby.

40

OK 2, 0K 3, OK 4, OK 6,
OK 8, OK 9,
K 3.2, [IK 3.3.

Bcero

120

JI1 XapakTepUCTUKH yPOBHS OCBOCHHSI yU€OHOI0 MaTepualla UCIOJIb3YIOTCS CIEAYIOIUE 0003HAYEeHNUS:

1. — o3HakoMUTENBHBIHN (Y3HaBaHUE paHee U3yUYEHHBIX 00BEKTOB, CBOMCTB);

2. — penpOAYKTHUBHBIN (BBITIOTHEHUE IEATEILHOCTH 11O 00pa3Ily, HHCTPYKIIUHU HIIH TI0J PYKOBOJCTBOM)

3. — IPOAYKTHBHBIH (IUTAHWPOBAHUE U CAMOCTOSITEIILHOE BBIIIOJTHEHHE JAEATEIbHOCTH, pellieHHe MTPOOJIEMHBIX 3aj1a4)
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3. YCJIOBUS PEAJIM3AIIMN YYEFHOM JUCHUTIJIAHBI
3.1. Tpe6oBaHUSA K MUHUMAJILHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecneyeHn 0
Peanuzanuss mporpammbl  y4eOHON TUCHUIUIMHBI TPENoONiaraeT HaIW4Yhe Yy4eOHOTro
KaOuHeTa.

O6opynoBanue B cooTBeTcTBUU ¢ Pacnopsbkennem aekana ¢akymnbrera CIIO Ne 11-CIIO-

01/21 or 11.01.2021.

3.2. UndopmanmnonHoe odecreyeHne 00y4eHus
Ilepeyenn yueOHbIX H31aHuil, UHTEepHET-PeCypcoB, 10NMOTHUTEILHOM JIUTEPATYPHI
OCHOBHBIE UCTOYHUKHU:
1 UYepenaxun, A. A. Matepuanosenenue : yaeOHuk / A. A. Uepenmaxun. — Mocksa :
KYPC : UHOPA-M, 2020. — 336 c. — (Cpennee npodeccuonanibHoe 00pazoBaHue). -
ISBN 978-5-906923-18-9. - Tekcr : anexTponssIii. - URL:
https://znanium.com/catalog/product/1060478
2 UYepenaxun, A. A. OcHOBBI MaTepuaioBeneHus : yueOnuk / A.A. Uepenaxun. — MockBa
: KYPC: UIHOPA-M, 2019. — 240 c. — (Cpennee npodeccuoHanbHOe 00pa3oBaHue). -
ISBN 978-5-906923-12-7. - Tekcr : anexTponHbIi. - URL:
https://znanium.com/catalog/product/1010661

1

NuTtepHeT-pecypcesr:
1 Karanor oOpa3oBarenbHBIX HHTEpHET-pecypcoB http://www.edu.ru
2 Marepuanosenenue, TKM, cBapka http//www.materialscience.ru

3 MarepuasioBeaenue: odpazoBaTesbHbIN pecypc http://supermetalloved.narod.ru
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4. KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHHSI YYEEFHOMN
AN CHUIIIINHBI
KoHTponb M OlleHKa pe3ylbTaToB OCBOCHHS Y4eOHOW IMCHUMIUIMHBI OCYIIECTBIISAETCS
mpernojaBaTesieM B IpoLecce MPOBEACHHUS MPAKTUUYECKUX 3aHATUN (Ja00paTopHBIX PadoT), a

TAaKXC BBIIIOJITHCHUA 06yLIaI-OI_HI/IMI/ICH HHANBUAYAJIbHBIX Ba,HaHI/II;'I, IIPOCKTOB, HCCJIe,I[OBaHPlﬁ.

Pe3yabTarsl 00yyeHus @®opMbI U METOIbI KOHTPOJISI U OLlEHKH
(0ocBOEHHBbIE YMEHMHsI, YCBOCHHbIE 3HAHMS) pe3yJabTaToB 00y4eHHsl
Ymenust
— pacro3HaBaTh U KJIacCU(PUIMPOBATDH — DJKCHEepTHOE HaOJI0/IeHNE U OLIEHKA
KOHCTPYKIIMOHHBIE U ChIPbEBbHIE BBITIOJTHEHUS TAOOPaTOPHBIX pabdoT,
MaTepuabl 0 BHEITHEMY BUAY, —  OIICHKA YPOBHS YCBOEHUS
MIPOUCXO0KICHHUIO, CBOMCTBAM; 00y4JarIUMHUCS MaTeprata TeM BO
— Toa0upaTh MaTepUAIbl IO UX HA3HAUYCHUIO BpeMs TEKYILIEH U TPOMEKYTOUHOM
Y YCIIOBUSAM JKCIUTyaTalluu JJIs aTTeCTalluH,
BBITMIOJTHEHUS padoT; —  9K3aMeH.

— BBIOMpaTh U pacmuPpPOBHIBATH MAPKHU
KOHCTPYKIIMOHHBIX MaTEPHAJIOB;

—  OIpeJeNsiTh TBEPAOCTh METAJUIOB,;

—  ONpEICIATh PSKUMBI OTXKHTA, 3aKAKA U
OTITYCKa CTaJIu;

—  MoAOHMpaTh CIIOCOOBI U PEIKUMBI
00paboTKN METaIOB (JIUTHEM,
JIaBJICHUEM, CBApKOH, pe3aHHEM U JIPYToe)
JUISL U3TOTOBJICHHSI PA3JIMYHBIX JICTaJICH.

3uanus

— OCHOBHBIE BUJIbI KOHCTPYKIIHOHHBIX U — DKCHEepTHOE HaONIO/IeHHE U OllEHKa
CBIPBEBBIX, METAJUTHYECKHUX U BBITIOJTHEHUS TA00OPaTOPHBIX padoT,
HEMETAIUTMYECKUX MaTePHUAIIOB; —  OIIEHKAa YPOBHS YCBOCHHUS

— KJIaccu(UKaIHUIO, CBOMCTBA, MAPKHUPOBKY 00yJarIUMHUCS MaTeprata TeM BO
1 00J1acTh IPUMEHEHUS BpEMsI TEKYIIEH U MPOMEKYTOUHOMN
KOHCTPYKIITMOHHBIX MaTEPHAJIOB, aTTECTALINH,
MPUHIIMIIBI UX BBIOOpA AJIsi IPUMEHEHUS B —  3K3aMeH.
MIPOU3BO/ICTRBE;

— OCHOBHBIE CBE/IEHUS O Ha3HAUYCHUU U
CBOMCTBaX METAJUIOB U CIUIABOB, O
TEXHOJIOTUH UX TPOU3BOJICTBA;

— OCOOEHHOCTH CTPOEHHUS METAIIOB U UX
CIIaBOB, 3aKOHOMEPHOCTH MPOIIECCOB
KPUCTAJTU3ALUH U
CTPYKTYpOOOpa30BaHMS;

—  BHJIBI 00paOOTKH METAJUIOB M CIUIABOB,;

—  CYIIHOCTh TEXHOJOTHYECKUX MPOIIECCOB
JUTHA, CBAPKU, OOpPaOOTKH METAJIJIOB
JTABIICHUEM U pe3aHUEM;

—  OCHOBBI T€PMOOOPAOOTKU METAIIIOB;

—  CIOCOOBI 3aIUTHl METAJIIOB OT KOPPO3HH;

— TpeOoBaHUA K Ka4yecTBY 00pabOTKH
JIeTajei;

— BHUJIbI U3HOCA JIETAJICH U Y3JIOB;
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0COOCHHOCTH CTPOCHUSI, HA3HAUCHUS U
CBOICTBA PA3INYHBIX TPYIII
HEMETAJUIMYECKUX MaTePUAIIOB;
CBOIfCTBA CMa304YHBIX U a0pa3MBHBIX
MaTepHaloB;

KJIacCU(UKALUIO M CITOCOOBI MOTyYSHHS
KOMITOSUIIMOHHBIX MaTCPpHUAJIOB.
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