[Tpunoxenue I11.0I1.06
k mporpamme CIIO no crenuamsHOCTH
15.02.10 Mexarponnka 1 MOOHIIbHAs pOOOTOTEXHHUKA (TI0 OTPACIISIM)

PABOYAS ITIPOT'PAMMA YYEBHOM JUCIATLINHBI

OI1.06 MATEPUAJIOBEJAEHUE

2021 rox



Pabouas mporpamMa yueOHON [UCIUIUIMHEI pa3paboTaHa Ha oOcHOBe DemepaabHOTO
rOCyZJapCTBEHHOIO 00pa30BaTENbHOIO CTaHAAPTA CPEIHETO NMPO(ECCHOHATBFHOTO 00pa30BaHMs 10
cnemanbHOCcTH  15.02.10 MexarpoHuka u MoOWibHas poOOTOTExHHWKA (IO OTpacisM),
YTBEP)KACHHOIO IpHKa3oM MunuctepcTBa obpa3oBaHus U Hayku Poccuiickoit ¢eneparuu ot 09

nexabps 2016 roma Ne 1550 ykpymHenHo# rpynns! moarotorkd 15.00.00 MamuHOCTpOSHHE

Opranuzanus pa3paboTIHK: OI'AOY BO «Ypanbckuit ¢benepaibHbI YHHBEPCUTET MMEHH
nepsoro IIpe3unenta Poccuu B.H. Enpunnay
HumxHeTarnnbckuit TEXHONIOTHYeCKUit HHCTUTYT ((humman)

HuxHeTarmisCckuii MaImUHOCTPOUTEIBHBINA TEXHUKYM

PazpaboTtumk: Tappunosa IOnus AnexkcanIpoBHa, IPENOAaBaTeNb BEICIIEH

KaTeropuun

ITporpamma o6cyxaeHa 1 0f00peHa Ha 3aceJaHUH IIUKIOBOM KOMUCCHH MAIMHOCTPOEHHUS U
TEXHOJIOTUH MaTEPHUAIOB

or 24707 47 npotoxon Ne ol

[Ipencemarens 11K // g

Pa6ouas nporpamMma paccMoTpeHa U 0001peHa Ha 3ace1at:

5833/ + ;
ITpoToxomn Ne 7 IIpencenarens Metonuueckoro Cosera;
«F» 202/ r.

7 4
B! I'unbriepman

>
24




COJEPXKXAHUE

1. OBIIAS XAPAKTEPUCTHKA PABOYEM ITPOT'PAMMBI YYEBHOM

JUCIHUIIINMHBI
2. CTPYKTYPA U COJAEPXKAHHUE YYEBHOM JUCIATLIINHBI 4
3. YCJIOBUS PEAJIMAIIASA ITIPOTPAMMBI YUEBHOM TUCITATIIAHBI 10

4. KOHTPOJIb Y OIIEHKA PE3YJBTATOB OCBOEHUS YYEEHOM
JUCIHUITIMHBI 11



1.

JUCHHUIIINHBI

OBIIASI XAPAKTEPHCTHUKA PABOYEN TIPOTPAMMBI YYEBHOM

1.1. O6aacTs npuMeHeHHs padodel NporpaMMbl

PaGouas mporpamma yudeOHON mucHUIUIMHBL «MarepuanoBeneHue» SBIIETCS YacCThbIO
OCHOBHOM oOpasoBatenbHOU mporpamMmbl B cooTBercTBHE ¢ @I'OC CIIO mo crenuanbHOCTH
15.02.10 Mexarponuka u MOOWIbHAas pPOOOTOTEXHHMKA (IO OTpacisaM), YKPYIHEHHas Ipymma
15.00.00 MammHOCTpOCHHE.

1.2. MecTo THCHHUILIHHBI B CTPYKTYp€e OCHOBHOI 00pa3oBaTe/IbHOM IPOrpaMMBbI

VYyebHasgs OUCIHUILIHHA

((MaTepI/IaJIOBCI[eHI/Ie))

ABISETCI 00S3aTelbHON  YacCThIO

001menpodecCHOHAIPHOTO IMKIA OCHOBHOM 00pa3oBaTeNbHOM IPOrpaMMbEl B COOTBETCTBHH C
®I'OC o crnenmansHocTd 15.02.10 MexaTpoHrKa ¥ MOOUIIEHASE POOOTOTEXHHKA (IIO0 OTPACIIIM).
Vuebnas mucupmmHa «MaTtepuanioBeieHHe» Hapaoy C y4eOHBIMH JUCHHUILUIMHAMU

o0menpo¢ecCHOHANTBHOIO

IMHUKJIa

obecrieunBaeT

¢dopMHupOBaHHE 3JIEMEHTOB O0mHX H

poeCCHOHATBHBIX KOMIIETSHITHH I JaTbHEUITIET0 OCBOEHHUS IPO(YECCHOHANIBHBIX MOTYJIEH.

1.3. Ilesp 1 nu1aHUpPYeMbIe Pe3yJdbTAThI OCBOCHHA THCUHMILIHHBI

Kon IIK, YmMmenns 3HaHHua
OK

OK 01. - OTIpeeNsATh CBOMCTBA | - BHOLI MEXaHWYECKOH, XHUMHUYECKOH H
OK 02. KOHCTPYKIMOHHBIX ~ M CBIDBEBBIX | TepMUYeCKOM  0OpabOTKHM  METalIoB U
OK 04. MaTepHaJIoB, MIPUMEHSEMBIX B | crimaBos;
OK 05. MpOM3BOJACTBE, IO  MAapKUPOBKE,

- 3aKOHOMEPHOCTH MPOLIECCOB
OK 09. BHEIHEMY BHIY, IPOUCXOKICHUIO, 5
OK 10. CBOMCTBaM, COCTaBy, HA3HAYECHUIO H BpuFIaomEsanEg . & CLpyITypo0pasiBatHs
K 2.1 crocoGy [[PATOTOBIEHHS J | METaILIOB U CIIJIaBOB, 3aIUTEI OT KOPPO3HH;

KJIacCCU(HUIMPOBATH HX;

- OIIPEAEISATh TBEPOCTh MAaTEPUATIOB;
- ONpEeNeNiATh PEeXHUMBI  OTXKWHTa,
3aKaIKu U OTIyCKa CTalld, CHOCOOBI
3aIATHI METAJUIOB OT KOPPO3UH;

- mombuparb  KOHCTPYKITMOHHBIE
MaTepHaJlbl [0 HMX Ha3HAYEHUI0 U
YCIIOBHSIM 3KCILTyaTalllH;

- mombupaTrh CIOCOOBI U PEXUMEI
00paboTKH  METaLIOB (;muTHEM,
JABJICHUEM, CBapKoO#, pe3aHueM) as
HW3TOTOBJICHHS JIETAJICH;

- kmaccupuKamus, OCHOBHBIE  BHIFBL,
MapKHUpOBKa, 00JacTh NMPUMEHEHUS M BHIBI
00pabOTKH KOHCTPYKIHMOHHBIX MaTepHaJIOB,

OCHOBHBIC CBCICHHS 00 HX Ha3HAYCHHH H

CBOMCTBAaX, NpPUHIMIBI HX BbIOOpa A
MIPUMEHEHUS B IPOU3BOJICTBE;
- METOABl HM3MEpEeHHs IapaMeTpoB U

OIIpeIeNICHHsI CBOMCTB MaTepHaJIOB;

- OCHOBHBIE CBEICHHS O KPUCTAJUIM3AIUH U
CTPYKTypE pacIliaBoB;

- OCHOBHBIE CBEICHUSI O HAa3HAYECHUH W
CBOMCTBAX METAUIOB M  CIUIAaBOB, O
TEXHOJIOTHHU UX IPOU3BOJICTBA;

- CcBoiicTBA CMa3O4YHBIX U aOpasWBHBIX
MaTepHaJIOB;
- cmocoOBl MONMyYeHHS KOMITO3HMIMOHHBIX

MaTepHaJIOB;

- CYHIHOCTH TEXHOJIOTHYECKHUX IIPOIECCOB
JIUTHS, CBapkW, O0OpabOTKM  METaLIOB
JIABIICHHEM M PE3aHUEM.




2. CTPYKTYPA U COJAEPKAHHUE YYEBHOM JUCITATLIAHBI

2.1. O6beM y4eOHOM TUCHUILUIHHBI U BHIbI Y4eOHOH padoThI

Bun y4ueoHoi padoThl O6bem gacoB
O0bem 00pa3zoBaTe/IbHOMN NPOrpaMMBbI 54
CamocrosiTenbHast paboTa 4

CymMmapHas yyeOHas Harpy3Ka BO B3aHMO/eiCTBHH ¢ nmpenogaBarteaem | S50

B TOM YHCIJIE:
TEOpEeTUYECKOE 00yUeHHe 26
J1abopaTopHEIE 3aHATUS (€CIIH IPELYCMOTPEHO) 8
IIPaKTUYECKHE 3aHATHUS (€CIIH IPETyCMOTPEHO) 12

KypcoBasi pabota (IpoekT) (eciid mpeayCMOTPEHO) -

KOHCYJIbTallul 4

ITpomexyTounas arrectaus B Gopme audpepeHIPOBAHHOrO 3a4eTa




2.2. TemaTH4yecKHii IVIAH U COepPKaHNe YIeOHOH TUCHUILIHHBI

HaumenoBanue Conep:kanue y4e0HOro MmaTepuaia H (popMbl OPraHU3ANUHI JEATEJIbHOCTH 00y 1aI0HUXCS O6bem Konwi
pa3/iesioB H TEM 4acoB KOMIIeTeHIHHH,
¢opmMupoBanuio
KOTOPBIX
crnocoocTByeT
3JIeMEeHT
NMPOrpaMMbl
1 2 3 4

Pasgen 1. CTpoenne u cBolcTBa METAJLJIOB
Tema 1.1. Beenenue Copep:xxanne y4e0HOT0 MaTEpHAJIA 2 IIK 2.1

1. 3HayeHue U cofiep)KaHue, 3a/1a41 JUCIUIUIMHBI MaTepuaioBeIcHuE

2. CBSI3b C IPyTUMH JUCOUILUTHHAME 001IETTPOGECCHOHAIBHOTO U CIIENMATIBHOTO IIUKJIOB

IUCLUIUIH crenuansaocTd 15.02.10 «MexarpoHuka 1 MOOHIbHAsE poOOTOTEXHUKA (110

OTpacisiM)».

3. Kparkue ucTopryecKre CBeJICHUs O Pa3BUTHM HAYKH, IIEPCIIEKTHBbI Pa3BUTHS
Tema 1.2. OcHOBHEBIE Coaep:kanue y1e0HOro MaTepuaJa OK 01, OK 02,
CBEJICHHS O CTPOEHHH, 1. CTpoeHune METAILIOB U CIUTaBOB. AMOp(dHOE COCTOSHME MaTepHanoB. Kpucrammyeckas npupoja OK 04, OK 05,
CBOMCTBaxX U METOHAX MeTaJIoB. THITBI KPUCTAUTMYECKUX PEIIETOK, METAJUIOB M KX OCHOBHEIE XapaKTEPUCTHKH. K 2.1
UCIBITAaHUS OCOOGEHHOCTH KPUCTAJUIMYECKOTO CTPOEHUS! peaIbHBIX METAJLIOB.
METAJTAYECKUX 2. ITonmumopdHEIe npeBpaleHus xene3a. HecoBeplueHcTBa KpUCTAIIHYECKOTO CTPOCHHUS.
MaTepuaoB [MprurHB! 06pa3oBaHus Ae(EKTOB KPHCTAIMIECKOH PEIIETKH. AHH30TPONHSL.

3. OCHOBHBIE METOJIBI HCCIICIOBAHMS ¥ KOHTPOJISI CTPYKTYPbhI METAJLIOB U CILIABOB.

4. MakpOCKOIMYECKHH aHAIN3, MUKPOCKOIIMYECKUH aHaJIN3, TEXHOJIOTHS IPUTOTOBJICHUS MUKPO U

Makpouu($oB. PEHTT€HOCTPYKTYPHBIH U PEHTT€HOCIIEKTPAJIbHBIN aHAIN3 4

5. CymHOCTh (U3HYECKUX METO/IOB UCCIIEAOBAHUS U KOHTPOJIS KAUeCTBA: METO/I PaIHOaKTHBHBIX
H30TOIOB, PEHTT€HOBCKOH 1e()eKTOCKOIHH

6. Ipouecc masnenus u Kpucraumsanus. Kpurudyeckue Touku. Kpuble oxnaxIeHus 1 Harpesa
METAJLTOB, IIPUHIIMI UX mocTpoeHus. OOpa3oBaHUE HEHTPOB KPUCTAIUIM3AIMH U POCT KPUCTAIIIOB.
O6mipe 3aKOHOMEPHOCTH (Pa30BBIX MPEBPALICHUH B YHCTBIX MeTalulaX. PaKkTophl, BIMAIOIIUC Ha
pasmep u GpopMy 3epHa. PasnmiBka u kpucTayuusanus ctaiad. CTpoeHne METAUTHYECKOTO CIIMTKA.
JennputHas kpuctautusaiys. Jiuksanus. [TosyyeHre MOHOKPUCTAILIOB.

7. CpoiicTBa MaTepHayioB ((hU3UUECKUE, XUMUYECKHUE, IKCILTYyaTaAlHOHHBIE, TEXHOJIOIHYECKHE
CBOMCTBA).




8. TeXHOJOrMYECKHE MCIIBITAHUS MaTepUalIoB. MeTouKa IPOBEACHHUS HCIIBITAHUN Ha BBITSKKY,
u3rub, CBApUBAaEMOCTh H JIP.

9. MexaHu4ecKHe CBOUCTBA MAaTEPUAIIOB: IPOYHOCTh, TBEPAOCTb, YIPYTOCTh, yapHas BA3KOCTb,
IUIaCTHYHOCTh. Buibsl e opmanuii, Harpy3ox.

10. Mexanu4yecKHe UCIIBITAaHKS Ha pacTsDKEHHUE, cxkaTue. MeTosl OnpeesIeHUs TBEPAOCTH I10
Bpunemmno, Poksemny, Bukkepcy. Vicnbiranue Ha yapHbii u3rud. MeToauka IpoBeAeCHHMs
UCIIBITAHMSI, UCIIOJIb3YEMBbIE 00pa3Libl.

TemaTuka J1a00paTOPHOro 3aHATHS

JlaGopaTopHoe 3ansiTie Ne 1 . MakpoCKONIMYECKUH aHAJIM3.

JlagopaTopHoe 3ansaTHe No 2. MUKpPOCKOIIMYECKHH aHAIMS.

JlaGopaTtopHoe 3ansitue Ne 3. OnpeiesieHue TBEpAOCTH MaTepPHAIOB METOOM bpuneus.

JlaGopaTopHoe 3ausTue Ne 4. OnpeniesieHue TBEPAOCTH MaTepPHAIOB MeToIoM PokBeua.

N[N

Tema 1.3. OCHOBEI
TEOPHH CILJIaBOB

Conepxanne yueOHOro MaTepHaJia

1. OcHOBHBIE cBeJIeH s O CiuiaBax. [IOHATHS: KOMIIOHEHTHI CILIaBa, (pa3a, cuCcTeMa. Y CIIOBHS
00pa3oBaHUs ¥ CBONCTBA CILJIABOB.

2. Bupgs! criaBoB: MEXaHHYECKHE CMECH, XUMHUYECKHE COCAUHEHMsI, TBEPABIE PaCTBOPEL.
PacTBOPUMOCTH KOMIIOHEHTOB B TBEPAOM U XKUAKOM cocTossHHH. [TonATHE 06 OrpaHAYEHHOH 1
HEOrPAaHWYCHHOW paCTBOPUMOCTH KOMIIOHEHTOB. XMMHYECKOE B3aUMOICHCTBHE KOMIIOHEHTOB,
THIIBI XUMHUYECKHX COCTUHECHMUIA.

3. ITonsTue 0 guarpaMmax cOCTOSIHUS. Bupl uarpaMm, IPUHIHKI UX IOCTPOEHHUS C yYETOM
UCXOJHBIX KOMIIOHEHTOB. IToHsTHE O AMarpaMMe COCTOSIHUSI CIUIABOB JIByXKOMITOHEHTHBIX
cucreM. JluarpaMma COCTOSIHHS CIUIaBOB C HEOTPAHUYEHHOH PaCTBOPUMOCTBIO KOMIIOHEHTOB B
TBEPIOM COCTOSIHUH. J[arpaMmMa COCTOSIHHS CILIABOB, 00Pa3yIOIIMX MEXaHAYECKUE CMECH U3
YHCTHIX KOMIIOHEHTOB.

OK 01, OK 02,
OK 04, OK 05,
[K 2.1.

Tema 1.4.
XKenesoyrnepoaucTeie
CILIaBBI

Coaep:xkanue y4e0HOro MaTepHaJia

1. lnarpaMma COCTOSIHHSI CHCTEM (OKEJI€30-YIIIEPO», IOCTPOEHUE AUArPAMMEbI, OCHOBHBIC JINHUU U
ob6nactu muarpamMmel. Jluarpamma Fe-FesC. ITonsitust: ayctenurt (A), nemenTuT (L), nenebypur (JI),
¢epput (®), nepmur (I1).

2. DBTEKTHYECKOE M DBTEKTOMTHOE MPEBPAICHHUS B CTAIIX U yyryHax. OTim4me cranei oT
gyyryHoB. Kiaccudukanus crajgeid ¥ 9yTyHOB 110 JHarpaMMe COCTOSIHHSL.

3. Uyrynsl. Knaccugukanus 4yryHoB. Y CIOBHUS HOJy4eHUs IpaduTa B 4yryHax, poJib IIpuMeceii B
npouecce rpadurusanuu. Biusiaue rpadura Ha cBolicTBa 4yryHoB. Knaccupukanus 4yryHoB 110
(dopme rpadUTHBIX BKJIFOYECHHH M CTPYKTYPE METAJUIMYECKOH OCHOBBIL.

4. Cepsle, BHICOKOIIPOYHEIE, KOBKHE UyryHbI, MapKupoBka ux 1o I'OCT, cBoiicTBa, 0071acTh

OK 01, OK 02,
OK 04, OK 05,
OK 09, OK 10
K 2.1




NpUMEHEHH S, YCIOBHSI NOMy4YeHus. JIErupoBaHHEIE YyT'YHBL.

5. Ctamu. ITonsrre 06 yriepoaucTsix craisix. Kilaccuguxkanus npumecei B cransax. Biusuue
yrilepojia U TIpUMeceil Ha CBoMCTBa cTalel. Kiaccupuxanus yriepoucThix cTaiel o cnocody
BBIIJIABKH, CTEIIEHH PACKHCIICHHS, KaueCTBY, Ha3HaUeHUI0. KOHCTPYKIIMOHHBIE YIIIEPOJHUCThIE
cTaiu 0OBIKHOBEHHOTO KayecTBa. MapKupoBKa crad o0sIkHOBeHHOro kKadecTsa 1o I'OCT,
006J1aCTh TPUMEHEHHS.

6. KOHCTpYKIMOHHBIE YrIIepOIUCThIC KaYeCTBEHHBIE CTaJIH, OOIIME TEXHUIECKUE TPEOOBAHHS K
HuM. Mapxuposka craieii mo ['OCT, ux kadecTBo, 061acTh IpUMeHeHus. HCTpyMeHTaIbHBIC
yriepoaucTeie cranmi. Mapkuposka ctaieii no 'OCT, ux Ka4ecTBO, 00J1aCTh IPHMECHEHUSL.

7. JlerupoBauubie ctaau. OCHOBBI JIETHPOBaHMS CTAICH. BisHue IerupyomuX 21eMEHTOB Ha
cBoiicTBa cranei. Knaccupukanus ierupoBaHHbIx craieil, Mapkuposka ux mo 'OCT, obnactu
IPUMEHEHHSI.

8. KoHCTpyKIMOHHEIE JIETHPOBAHHEIE CTaIH, OOIIHE TEXHHYECKUE TpeOoBaHus K HAM. MapkupoBka
craneii mo I'OCT, ux xadecTBo, 00J1aCTh IPUMEHEHUSI.

TemaTuka NPAKTHYCCKOI'0 3aHATHH

IpaxkTuaeckoe sanstue Ne 1 IIpeBpamenus B crnasax cucrems! Fe-FesC. npu Harpese u
OXJIQKJICHUH

IpaxTayeckoe 3auaTue Ne 2 «PacmmdpoBaTh MApKU KOHCTPYKIIMOHHBIX CTAJICH)

IpaxTuueckoe 3anaTue Ne 3 «PacimudpoBaTh MapKy JIETHPOBAHHBIX HHCTPYMEHTAIBHBIX
cTajiei»

Tema 1.5. OcHOBEI
TEPMUYECKON
00paboOTKH CTalk U
qyryHa

ConepxkaHue y4e0HOro MaTepHuaJjia

E "SI SR O - -

1. IToHsTHE O TepMHUYECKOH 00paboTKe criaBoB. Llemn TepMuueckoi 06pabOTKH METAILIOB U
CIUIaBOB. BH/IBI TepMHUYECKOM 00paGOTKH METALIOB. BO3MOXKHOCTH IIPUMEHEHHS TEPMUIECKOH
00pabOTKH METaJLIOB M CIUIABOB B CBA3H C JJHArpaMMOit COCTOSHHUS.

2. OCHOBHEIE OIIE€PAllUH TEPMHIECKOH 00paboTKU U uX 1emd. OTKUT CTAI, BUIBI U TEXHOJIOTHH
WX BBIIOJIHEHUS. BivsiHye pa3IMuHbIX BUJOB OTXKUIa HA CBOMCTBA CTAJIH.

3. HopManu3aiyst CTald, TEXHOJIOTHs BEIIONHEHHs. CTPYKTYpa U CBOUCTBA CTaJIM MOCIIE
HOpMaJTU3aIlui

4. 3akayika CTaId. 3aKaJouHble cpebl. BEIOOp TeMmepaTypsl Harpepa Ui CTalel. 3aKaluBaeMOCThb
craiu. CriocoObI 3aKaIKy, 0COOGEHHOCTH 3aKaJIKU JETHPOBAaHHBIX cTalel. JleheKThl 3aKanku
CTaJIeH.

5. OTHYCK craid. Bunsl 1 Ha3HAYEHUST HA3KOTO, CpEOHEro U BBICOKOI'O OTITyCKa. YnqueHHe
CTaJIH.

6. OcOGEHHOCTH TEPMIUIECKOM 00paboTKu dyryHa. OTKHI IS CHATHSA OCTATOYHbIX HAPSHKCHUH.

OK 01, OK 02,
OK 04, OK 05,
IK 2.1




3akangka 1 OTIYCK 9yryHa.

TeMaTHKa NPAKTHYECKUX 3AHATHH 4
IpaxTu4yeckoe 3auaTne Ne 4 «HabGmoeHue TepMUYECKOi 00pabOTKH B LIEXE. 4
CamocrosiTejbHas: padora
Co3ath 31eKTpOHHYIO npe3enTanuio «HabmoneHue TepMudeckoi 00paboTKH B 1ieXe» U 5
IIOJITOTOBHUTHCS K €€ 3allHTe.
Tema 1.6. OcHOBEI Coaep:xkanne y4eOHOro MaTepHaJa OK 01, OK 02,
XUMHUKO-TEPMUYECKOMI 1. duznyecKkre OCHOBLI XUMHUKO-TEpMUYecKoi 00padoTku. Llementanus cramu. Teepaas u razoBas OK 04, OK 05,
00paboTku neMeHTanys. TeXHOJIOTHs BEIIOJHEHHS IIEMEHTAIlMH. XMMHYECKUE PEaKkIiy B ra30BOi cpelie. 2 OK 09, 0K 10
METAJUTHIECKUX 2. Asotuposanue cranu. Beibop cranu. Texnonorus nponecca azotuposanus. CTpykrypa u IK 2.1
MaTepHajoB CBOMCTBA a30THPOBAHHBIX U3nenuid. HutpouemenTanys U MaHHPOBaHHUE.
Tema 1.7. IIBeTHbBIE Copep:xanue y4e0HOro MaTepHaJa
MeTaJLIbI M X ciaBbl | 1. Mens u ee ciaBbl. CBoiictBa Menu. CruiaBbl Ha ocHoBe Meau. Jlatynu, mapkuposka mo I'OCT
2. BpoH3kl, X CTPYKTYpa M CBOMCTBA, IpuMeHeHue 6pon3. Mapkuposka 6pons mo I'OCT. 2
3. AmoMuHU# ¥ ero ciuiaBbl. CBOWCTBA, MApKUPOBKA, 00JIACTH IIPUMEHECHHS.
Pa3nen 2. Koppo3us merajnios OK 01, OK 02,
Copaep:xanue y4e0HOro MaTepuaJia 1 OK 04, OK 05
1. Koppo3ust MeTaUI0B, Kiaccu(HUKanus KOPPO3HH, CIIOCOOBI 3aIUTEl OT KOPPO3UH.
Pasnen 3. HemeTann4ueckne MaTepHaIbl
Conep:xaHue yue0HOro MaTepHaJjia 1
1. HeMeTammMuecKre MaTEPHAIBI, HX KJIacCU(UKaIHs, CBOMCTBA, JOCTOMHCTBA, HETOCTATKH,
NPUMEHEHHE B IPOMBIILIEHHOCTH.
2. KoMIo3uIMoHHbIE MaTEPHUAIbI, Ki1acCH(pUKaIs, CBONCTBA, JOCTOMHCTBA M HETOCTATKH, 1
IPUMEHEHHE.
3. TBepapie CILUIaBBI, KX CBOMCTBA M IPUMEHEHUE. MeTanIoKkepaMUIeCKre CIUIaBbI, 0Ty4acMble
METOZOM IMOPOIIKOBOM METAJLLYyprUEH.
CamocrosTeabHass padora 2
Co31aTh 3NEKTPOHHYIO Ipe3eHTanuio «HeMmerandeckre MaTepuanbl B 00J1aCTH MEXaTPOHUKHU U 5
MOOHJIBHOM POOOTOTEXHUKUY » B NOATOTOBHUTHCS K €€ 3allUTe.
Koncyabranun 4
JuddepeHnupoBaHHbIii 3a4€T 2
Bcero 54




3. YCJIOBUS PEAJIMAIINAS ITIPOT'PAMMBI YUEBHON TV CIATLIAHBI

3.1. Jlags peanuzanuy mNporpaMMbl Y4eOHOH JUCHMIUIHHBI [JOJKHBI OBITH
peIyCMOTpPEHBI CIeJylomue cnenraJbHble OMeIMeHn:

Kabuner, ocHameHHBIH oOopymoBanueM: 15 cromoB, 30 cTynbeB, Aocka ydeOHad,
TIEPEeHOCHON IPOEKTOp, 3KpaH, HOYTOYK, JOKaJdbHAs BBIYHCIUTENBHAS CETh C HOCTYIIOM K
pecypcam cetr HTepHET, 00pa3ibl MaTepHaioB (CTalld, YyI'yHa, IBETHBIX METAILIOB), 00pa3Iel
HEMETAUTMYECKUX MaTepHaIOB, IPUOOPHI I U3MEPEHHSI CBOMCTB MaTEpPHAaIOB.

3.2. UudopmanuoHHOE ofecmeueHne peaTn3alii IPorpaMMel

Jlns peanusanué HporpaMMbl OHOMHOTEYHBIH (OHI 00pa30BaTeNbHOM OpraHU3aIuH
JIOJDKEH MMETH IEYaTHBIE W/UITH 3JIEKTPOHHEIE 00pa3oBaTeIbHbIe B HHPOPMAITHOHHEIE PECYDCHI,
PEKOMEHIyeMBIe JJIsl HCIIOIb30BaHUA B 00pa3oBaTeIbHOM IPOIECCE.

3.2.1. IleyaTHpie H3AaHUA:

1. Apackus AM. u ap. mox pen. ComomeniieBa K0.M. MarepuanoBeeHne: y4eOHUK A1
cpenHero mpodeccuoHansHOro oopasoBanus — M.: Beicmas mkoma,2005 r.

3.2.2. DaeKkTpoHHBIE H3aHHSA (JIEKTPOHHBIE Pecypchl)

1. Anexcees, I'.B. BupTyansHsiit 1a00paTopHBI IPaKTUKYM II0 Kypcy «MarepuanoBeneHuey»
[Dnextpomnbii pecypc]: yueOHoe mocobue / I'.B. AnexceeB, M.M. bpumenxo, C.A.
Bonorxanuna. — JnekTpoH. maH. — Cankrt-IletepOypr : Jlanp, 2018. — 208 ¢. — Pexum
nocryma: https://e.lanbook.com/book/47615. — 3ari. ¢ 5xpana.

2. NMudopmanuonusii mopran http://window.edu.ru/

3. NudopmannoHHbIH nopTan www.materialscience.ru

3.2.3. JlomoHHTEJbHbIE€ HCTOYHHKH
1. Coxonosa E.H. Marepuanosenenue: JIaGopaTopHbIil IpakTHKyM: ydeOHOE IIOCOOME st
cpenHero npoeccHOHaNBHOTO 06pasoBanus. — M.: Akanemus,2017r.

2. MapoyHuk cTaieii u ciiasBos, 2003

HepI/IOI[I/I'-IGCKI/IC HU31aHUAg:

1. Tazera «Poccuiickas rasera
2. Tazera «O0macTHas razera»




4. KOHTPOJIb U OIEHKA PE3YJbBTATOB OCBOEHUSI YYEBHOW

JUCHUITJINHBI

Pe3ysnbTaThl 00y4eHHsA

Kpurepun oueHku

MeToabl OIIEHKH

Ilepeyens 3HaHU, 0CBaHBaeMbIX
B paMKax JHCIHHIIHHBI

- BUJIBI MEXaHUYECKOMH,
XHMHUYECKON ¥ TEPMUYECKOHN
00paboTK: METAILIOB H CILIABOB;

- 3aKOHOMEPHOCTH IIPOLIECCOB
KpUCTAJUTA3ALMA U
CTPYKTypooOpa3oBaHHs METAILIOB
H CILIABOB, 3aIUTHI OT KOPPO3HH;

- KimaccuuKaIys, OCHOBHBIE BUBL,
MapKHpOBKa, 001aCTh IPUMEHEHUS
4 BAIBI 00paboTKH
KOHCTPYKIIHOHHBIX MaTe€pHaJIOB,
OCHOBHBIE CBEJIEHUs 00 UX
HA3HAYCHUU U CBOMCTBAX,
MPUHIAIBL UX BEIOODPA IS
IPUMEHEHHUS B IPOU3BOJICTBE;

- METOJIbI U3MEPEHMUS 1aPAMETPOB
U OIIPEJICIICHUS CBOKUCTB
MaTepUaios;

- OCHOBHBIE CBEJICHHS O
KPUCTAUTH3ALUH U CTPYKType
pacIaBoB;

- OCHOBHBIE CBEJIEHHS O
Ha3HAYEHHWH U CBOMCTBaX METAJIJIOB
H CIIaBOB, O TEXHOJIOTHH HX
IIPOU3BOJCTBA;

- CBOMCTBA CMa304HEIX B
aOpa3MBHBIX MaTE€PHAJIOB;

- CII0COOBI Oy YEHHS
KOMIIO3HIIMOHHBIX MaT€pPHAIIOB;

- CYIIHOCTH TEXHOJIIOTHYECKHAX
IIPOLIECCOB JIUTHS, CBAPKH,
00pabOTKH METAJLIOB JAaBICHUEM U
pe3aHuEM.

Ilepeyens yMenmui,
0CBaHBaeMbIX B paMKax
JUCHUILIHHDBI:

- OIIpeeTATh CBOMCTBA
KOHCTPYKIHOHHBIX H CBIPHEBBIX
MaTepraioB, IPHMEHIEMBIX B
IIPOU3BOICTBE, 10 MAPKUPOBKE,
BHEIIHEMY BH]LY, IPOMCXOXKICHHIO,
CBOMCTBaM, COCTaBy, HA3HAYECHHIO
u CH0006y IIPUTOTOBJIICHUA u
KIacCHPHUIIPOBATh X,

- OTIpeneNsaTh TBEPAOCTD
MaTepHUaloB;

- OIIPENETIATh PEXKUMBI OTXKHTa,

[TomHOTa COMOCTaBIEHUS U
MPaBHIBHOCTH ONPENEICHUS
CBOWMCTB MaTepHaJIOB IO
MapKHPOBKE, BHEITHEMY BHUIY,
IIPOMCXOXIECHUIO, CBOMCTBAM,
COCTaBy, Ha3HAYEHHIO U CIIOCO0Y
IIPUTOTOBIICHUS.

[TonHOTa BRITOTHEHHUS OAOOpa
KOHCTPYKITAOHHBIX MaTEPUAIIOB
10 UX HA3HAYECHHUIO U YCIOBHUIM
SKCILTyaTauy.

[TonHOTa ¥ IPaBUIBHOCTH
ompeeneHns crocoda u
PEeXUMOB 00pabOTKH METAIIIOB
JUTSL A3TOTOBIICHUS Pa3IMYHbIX
JIeTaleu.

[TonHoTa aHaNMM3a ¥ BEIOOPa
BHJa MEXaHHYECKOM,
TEPMUYECKOH, XUMUYIECKOH
00pabOTKK METAJUIOB U CILIABOB.
[ToTHOTa BOCTIPOU3BEACHHUS
OCHOBHBIX CBEJICHHUH O
TEXHOJIOTHH IIPOU3BOICTBA
MaTepHaJoB.

[TpaBHIHPHOCTH U IOJIHOTA
BbI0Opa OCHOBHBIX MAaTE€pHAIIOB,
MPOKJIAJOYHBIX U
YILIOTHUTEIBHBIX MaTEPHAIIOB.
[TpaBUIHHOCTH U IOJTHOTA
IpeACTaBICHUS METOJOB
H3MEPEHUs IapaMeTPOB 1
OTIpeeTICHUsI CBOMCTB
MaTepHUasoB.

[IonHOTa BIIaAEHHS
uHpOopManuel o
3aKOHOMEPHOCTSIX IIPOLECCOB
KPUCTALTU3AIIH U
CTPYKTYpoOOpa3oBaHUs
METAJIJIOB M CILIABOB, 3AIIUTEI OT
KOPPO3HUH.

ITomHOTa ¥ IPaBHJIBHOCTH
00BACHEHUS CYIITHOCTH
TEXHOJIOTHIECKUX IPOIECCOB
JIMTBS, CBApKH, 00pabOTKH
METAJUIOB JAaBJICHUEM, PE3aHUCM.

OreHka pe3yIbTaToB
BBIITOJTHEHHUS:

- TECTHUPOBAHUS;
-TIPaKTHYECKOE
3aHATHUE;

- YCTHBIH OIIpOC

- caMOCTOSITeNbHas
pabora




3aKaJIKH U OTIIYCKa CTaJIH, CIIOCOOBI
3aIUTH METAIOB OT KOPPO3HH;

- moA0UpaTh KOHCTPYKIIMOHHBIE
MaTepHaIb 10 UX Ha3HAYEHUIO U
YCJIOBHSIM 3KCILTyaTalliH;

- HO0UPATh CIIOCOOBI U PEIKUMBI
00paboTKH METAJLIOB (JTUTHEM,
JIaBJICHUEM, CBApKO#, pe3aHUEM)
JUTS I3TOTOBJICHUS JI€TAJICH;




