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AHHOTAIUA

paboueit mporpaMmbl yaeOHON AUCIUIUIAHGI TIo crienranbHocTH 15.02.03  Texamdueckas
AKCIUTyaTalus TUAPABIMYECKUX MAIIWH, TUAPOIPUBOJIOB U TUAPOIMTHEBMOABTOMATUKH
YKPYIHEHHOM IPYyNIibl cienuajabHocTed MalmmHocTpoeHue

OI1.05S MATEPUAJIOBEIEHHUE

(0azoBast mOAroTOBKA)

Pabouas mporpamma y4eOHON nucuMIUIMHBI pa3paborana Ha ocHoBe DI'OC CIIO.
Bxmodaer B cebs: macmopT paboueil mporpammbl (MECTO yueOHOM JUCIMIUTUHBI B
ctpykrype I[IIICC3, nenu u 3amaun yueOHON MUCIUILTMHEI — TPEOOBAHUS K pe3yJbTaTaM
OCBOCHUSl JHMCLUUIUIMHBI); CTPYKTYpy U COJAEpKaHHE Yy4eOHOW IJUCHMILTUHBI (00BEM
yuyeOHON AMCUMIUIMHBI U BHUIbBl yuyeOHOW paboThl, TEMAaTHUYECKUM IUIAH U COJIEpKaHHUE
y4yeOHOW  JUCUUMIUIMHBI); YCJIOBMSI  peaju3aluy  JUCHUIUIMHBL  (TpeOOBaHUS K
MUHUMaJIbHOMY  MaTEpHUAJIbHO-TEXHUUECKOMY  OOecledeHHio,  MH(OPMaLUOHHOE
o0OecnieueHre O0OyYeHMs], MEpEYeHb PEKOMEHAYEMbIX Yy4eOHBIX u3naHuil, HTepHerT-
pECYpPCOB, OCHOBHOM U JOIOJIHUTEIBHOMN JINTEPATYPbl); KOHTPOJIb U OLIEHKY PE3yJIbTaTOB
OCBOEHUS IUCLHUIUINHBI.

KoanuyecTBO 4YacoB, HeOOXOAMMBIX /UISI OCBOEHHMSI TMPOrpaMMbl Yy4eOHOI
AUCUMIUIUHBI:

Buo yueonoit pabomut Oovem uacos
MakcuMasibHasi yueOHasi HAarpy3Ka (Bcero) 162
Oo0s13aTesibHAs Ay IUTOPHAs yueOHAasi HArpy3Ka (Bcero) 108
B TOM YHCJIC:
JIEKIUU 88
8 MOM uucie 8 hopme npaKmuyeckol no02omos8Ku 56
nmabopaTopHbIe pabOThI 8
8 moMm yucie 8 hopme npaKmuyeckou no02omosKu 8
MPAKTUYECKUE 3aHATHS 12
8 MOM qucie 8 hopme npaKkmuyeckou no020mo8KuU 12

KOHTPOJIbHBIE pabOThI -

KypcoBasi paboTa (IIPOEKT) —

CamocrosiTesibHas padoTa o0yuawinerocs (Bcero) 54

B TOM 4YHCIJIC:

- camocTodATeNlbHasg paboTa HaJg KypcoBOM  paboToit -

(mpoexTom)
- IOATOTOBKA COOOIIEHUI 16
- BBITIOJTHEHHE OTYETOB 1O JTAOOPATOPHBIM M MPAKTHUYSCKUM
paboram 17
- BBIIIOJIHEHHUE CXEM, TAOJIHI] 21

Hmozcosas ammecmayus 6 hopme ougppepenyuposarnnoco 3auéma




HaunmenoBanue pasacioB AMCHUITIIMHDIL

1. OOuue cBeneHus O MPOMBIIIICHHBIX MaTepraiax.
2. MarepuaJpl, MpUMEHsIEMbIC B MAIITHHOCTPOCHUH.
3. OOpaboTka METAIIJIOB pe3aHUEM.
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1. TIACIIOPT PABOYEN ITPOT'PAMMBI YYEBHOUN JUCHUITINHBI
MarepuanoBeaenue

1.1.006aacTh npuMeHeHHus1 padoyeil MporpaMmbl

Pabouas mporpamma y4eOHOW JMCHUMIUIMHBL SBISETCS YacTbiO IPOTPAMMBI
MOATOTOBKM CIIELUATMCTOB cpeaHero 3BeHa B coorBerctBun ¢ PI'OC CIIO mno
cnenuanbHoctd 15.02.03 TexHuyeckasi KCIJIyaTalus THAPABJIMYECKHX MAIIHH,
TUAPONPUBOJAOB M IMIPOINTHEBMOABTOMATHKH.

PabGowas mporpamma aucuuiuinHel  «MaTepuanoBeneHHe»  MOXKET  ObITb
UCIIONb30BaHa B MPO(EeCCHOHANBHOM MOATOTOBKE, B TIOBBIIEHUM KBIM(UKAIUU U
HepenoAroTOBKE KaJpoB M0 TaHHON CIIEeUaIbHOCTH.

1.2. Mecto Yy4eOHOWl JUCHMILVIMHBI B CTPYKType MNPOrpaMMbl MOATOTOBKH
CHEeNMAJINCTOB CPeIHEro 3BeHa: MpodeCcCHOHATBHBIN ITUKIL.

1.3. Heau u 3apa4u y4eOHON JUCUMILUIMHBI — TPeOOBAHHUSA K pPe3yJibTaTaM OCBOCHUSA
y4eOHOM TUCHUILINHBI:

B pe3ynbraTte ocBOeHUS y4E€OHON NUCIIUIIIIMHBI O0YYAIOIIUNCS T0JIKEH YMEeTh:
— pacrio3HaBaTh U KJIACCU(PUIIMPOBATH KOHCTPYKIIMOHHBIE U CHIPhEBBIE MAaTEPUAIIBI T10
BHEIIIHEMY BUY, IPOUCXO0KICHHUIO, CBOMCTBAM;
— ONPENENATh BUIbI KOHCTPYKIIMOHHBIX MaTEPUAJIOB,;
— BBIOMpaTh MaTepHaibl [Ji1 KOHCTPYKIMM 1O KX HA3HAYCHUIO U YCIOBHUSIM
AKCIUTyaTalluu;
— TPOBOJMTH UCCIEAOBAHUS U UCIIBITAHUS MAaTEPUAIIOB;

— PaCCUUTLIBATh U Ha3HAYATb OIITUMAJIbHBIC PCXKUMBI PC3aHUA,

B pesynbTaTe ocBoeHUs y4eOHON UCITUTUTMHBI 00YYAIOITUICS J0JI2KEH 3HATh:

— 3aKOHOMEPHOCTH MPOILIECCOB KPUCTAIM3ALUN U CTPYKTYpPOOOpa30BaHUS METAIIIOB
Y CIUJIaBOB, OCHOBBI MX T€PMOOOPaOOTKH, CITOCOOBI 3aLIUThl METAJUIOB OT KOPPO3HH;

— KJaccU(pUKAIMIO U CIOCOOBI MOTYUYEHUSI KOMIIO3UIIMOHHBIX MAaT€pPUAIOB;

— MpPUHLMIBI  BBIOOpPAa KOHCTPYKUMOHHBIX MaTepuaioB s NPUMEHEHUS B
IPOU3BOJICTBE;

— CTPOEHUE U CBOMCTBA METAJUIOB, METOJIbI UX UCCIIEAOBAHMS;

— KJaccu(UKaIMo MaTepraioB, METAJUIOB U CILJIaBOB, X 00JIACTU TPUMEHEHUS;

— METOJIMKY pacueTa U Ha3HAUCHUS PEKUMOB Pe3aHusl I PA3IMIHBIX BUOB padOT

1.4. KoinyecTBO 4acoB HA OCBOeHHe padoyell MpPOorpaMmbl Y4eOHOM JUCHMILUIUHBI:
MaKCHUMaJlbHOW y4eOHOM Harpy3ku oOydaromerocs — 162 yacos,
B TOM YHCJIE:

00s13aTeJIbHOM ayTUTOPHOM yueOHOI Harpy3ku oOydaronierocs - 108 4Jacos;

B TOM 4Hciie B (hOpMe MPAKTUUECKOMN MOATOTOBKH /6 4acoB;

CaMOCTOSITENIbHOM paboThl 0Oyyaromierocs - 54 4acos.



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JJUCHUTIJIAHBI

2.1. O0beM yueOHOM TMCHUILUIMHBI M BUAbI Y4eOHOH padoThI

Buo yueonoit pabomui Oovem uacos

MakcuMasibHasi yueOHasi Harpy3ka (Bcero) 162
Oo0s3aTesIbHAsA ayAUTOPHAsA y4eOHAasi HATPY3Ka (BCero) 108
B TOM YHCJIE:
JICKITAH 88
8 MOM ducie 8 popme NPaKmuieckol no020moeKu 56

nabopaTopHbIE pabOTHI 8
8 MOM qucie 8 hopme npaKkmuueckol no02omoeKu 8

PAKTUYECKUE 3aHITHUS 12
8 MOM qucie 8 hopme npaKmuyeckol no02omoeKu 12

KOHTPOJIbHBIE pa0OTHI -

KypcoBas pabota (ITpoeKT) —
CamocrosiTesibHasi padoTa 00y4awinerocs (Bcero) 54
B TOM YHCIIE:

- caMmocTofATeNlbHasg paboTa HaJ KypcoBOMl  paboToit -
(mpoexTom)

- IIOATOTOBKA COOOIIEHUH 16

- BBITIOJTHEHHWE OTYETOB 1O JIAOOPATOPHBIM M MPAKTUUECKAM

paboTtam 17

- BBIIIOJTHEHHUE CXEM, TaOJIHI] 21

HUmozcosas ammecmayus 6 chopme ougppepenyuposarnnoco 3auéma




2.2 TemaTu4ecKUil IUIaH U coJep:KaHMe Y4eOHOM TUCHUIINHBI MaTepuanoBeaenne

HaumenoBanmue Conep:kanue y4eOHOT0 MaTepuaJia, JadopaTopHble pad0ThI M IPAKTUYECKUE 3aAHATHS, Of:)e Yposenn
pa3aesioB U TeM caMoCTosITeIbHAs padoTa 00yyammxcs, KypcoBasi padora (IpoeKT) wacop | CCBOCHHR
1 2 3 4
Conep:xanue yueOHOro MaTepuaJia 2 5
3HavueHWEe W CoJAep)KaHWE Y4YeOHOW MMCHUIUIMHBI "MarepuanoBeneHue" W CBs3b €€ C JPYTHMH
JUCHHUIIMHAMU ~ OOIIETIPOPECCUOHAIIBHOTO U CIEUUATBHOTO IUMKIOB AWCIUIUIMH. 3HAYCHHUE 5
MaTEepHANIOBEICHUS B PEHICHUH BAXKHEHWIIMX TEXHUYECKUX IpobieM, HoBelmme MOCTHXKEHUS H
MIEPCIICKTHBBI PA3BUTHS B 00JIACTH MAaTCPUAIIOBEICHMS.
BBenenne -
Jlexiuu, B TOM 4mcjie B (popMe MPAKTHYECKOH MOATOTOBKH 2
JlaGopaTopHbie pabOThI -
[IpakTHueckue 3aHATHS -
KoHnTtposbHabie paboThI -
CamocTtosTenbHas paboTa 00ydJaronuxcs 1
IloaroroBka cooOIeHMt
Paznen 1.
OO0uue cBeIeHUA 0 78
NMPOMBINLTEHHBIX
MaTepHaJax
Conep:xxanue yueOHOTro MaTepuaJia 12/2
Tema 1.1.
3aKoHOMEpPHOCTH 1 Kpucrannuueckne u  amopdubsie BemiecTBa. (OCHOBHBIE  KPHCTAUIMYECKHWE  PEIIETKU 5
NpoueccoB MIPOMBIIIJICHHBIX MeTauI0B. KprcTamim3anys MeTalsioB 1 MOHOKPUCTAJUTHUYECKUX MaTePUAJIOB.
KPHCTAIH3AIMH 2 CBolicTBa MaTepUAJIOB, X 3aBUCHMOCTD OT CTPYKTYPhI B XUMHYECKOTO COCTaBA. 2
MaTepHaioB 3 CrocoObl MONMYYeHHs] METAJUIOB U CIJIAaBOB: METAITYPTHUS YEPHBIX M I[BETHBIX METAIJIOB H 9
crutaBoB. [Ipon3BoaCTBO UyryHa. 2
4 [TpoayKTHl JOMEHHOTO MPOU3BOJICTBA. 2
5 [Ipon3BoJICTBO cTadM B KOHBEPTOpPAX M MapTEHOBCKUX Meyax. 2
IIpakTyeckoe 3ansaTHe Nel: 2
V3ydyeHrne TEXHOJIOTMH TPOU3BOJICTBA YSPHBIX U IIBETHBIX METAJIIOB
B TOM 4HcCJje B (popMe NMPAKTHYECKOH OAT0TOBKH 2




6 \ DNEeKTPOIIaBKa U Pa3IiBKa CTAIH. 2
Jlexuuu, B TOM 4ucjie B (popMe NPAKTHYECKOH NMOATOTOBKHU 6
JlaGopaTopHbie pabOThI -
KonTponbHbie paboThl -
CamocTtosTenbHas paboTa 00ydJaronuxcs 7
[ToaroroBka cooOIIEHMIA:
Bimistnue okpyxaromei cpesibl Ha IpoLece KpUCTauIn3alun
Conep:kanue y4eOHOT0 MaTepHuaJa 6/4
Tema 1.2. CTpoenue u
CBOIiCTBa MeTAJ/LIIOB 1 | Crpoenne u cBoiictBa MeTaysioB. POpMUpPOBaHME CTPYKTYpbl JIMTBIX MaTepHaloB.
Kpucrannu3zamnus meTamios u criaBoB. @opma KpUCTaNIOB U CTPOCHUE CIIUTKOB. 2
2 | Meroabl wuccienoBaHUS METAJIOB. BiMsHUE 37€KTPOHHOTO CTPOCHUS aTOMOB METAJZIOB HA MX
cBoiictBa. MccienoBanue MakpOCTPYKTYpbl M MUKPOCTPYKTYpPhl METAJNIMYECKHX CIUIABOB. 2
Hedexrockomnus.
Jladoparopnas padora Nel: Mukpoananus. M3yuenue ycTpoilcTBa MUKPOCKOIIA.
B TOM 4mcJje B popMe NPAKTHYECKOI MOAT0TOBKH
3 | Cratuyeckne MeXaHWYECKHE HUCTBITAaHUS MeTaioB. McnbiTanus Ha pactsikenue. M3mepenue
TBEPAOCTH METAJUIOB  PA3JIMYHBIMU MeToJaMHu. JIMHaMHMUYecKHe MEeXaHUYECKHE MCIIbITaHMs. 2
HcnpiTanue Ha yaapHblid n3rub. VcnbiTanus JOITOBEYHOCTH.
Jlexuuy, B TOM 4Hcie B (popMe NPAKTHYECKOH NOATOTOBKH 4
JlaGopaTopnasi pa6ora Ne2: lcrbpITanre METaJUIOB HA TBEPAOCTh 2
B TOM 4HcJje B (popMe NPAKTHYECKOH OATO0TOBKH 2
ITpakTueckue 3aHsATHS -
KoHTponbHbIE paboThI
CamocrosTenbHas pabota 00yJaromuxcs 5
BrinonHeHue oTueToB 10 1a00paTOpHBIM padboTaM
[ToaroroBka cooOmeHnH
ConeprxaHue y4eOHOro MaTepuasa 10/2
Tema 1.3. =
CrpykrypooSpazosanme 1 | Teopus cmaBoB. CTPYKTYpbl METANIMUYECKUX CIUIaBOB. PU3NUECKHE U MEXaHUYECKUE CBOICTBA )
METAILIOB M CILIABOB CIUIaBOB B PAaBHOBECHOM COCTOSTHUH.
2 | YcioBus U METOAMKa MOCTPOEHHUS JuarpaMMm cocTosiHus. OCHOBHBIE PaBHOBECHBIE TUArpaMMbI 9

COCTOSIHHUA HBOﬁHBIX CIIJIaBOB




3 | lnuarpaMma COCTOSTHHS JKEJI€30yTIIEPOAUCTHIX CIIIaBoOB (1-s1 KprCTaTH3aIHS). 2
4 | JluarpamMma COCTOSIHUSI KeJIC30yTIICPOIUCThIX CIUTABOB (2-51 KpUCTAIUIU3AIHS). 2
5 | BiousiHMEe XMMHUYECKOTO COCTaBa, CTPYKTYphl HAa MEXaHHUYECKHE, TEXHOJOTHMYECKHUE WU JIPYTHE
CBOICTBa cTanu. BiusiHue JIerupyronyx 3J1€MEHTOB Ha PAaBHOBECHYIO CTPYKTYPY CTaJle. 2
Jlekuuu, B TOM 4Hcie B GopMe NPAKTHYECKOH MOATOTOBKH 4
JlaboparopHbie pabOTHI -
IIpakTuyeckoe 3ansaTue Ne2: Ananmu3 guarpammel Fe-FesC. 2
B TOM 4HcJje B GopMe NPAaKTHYECKO# MOATOTOBKH 2
KonTponbHbie paboThI —
CamocrosiTenpHas paboTa 00yJaromuxcs 6
BrimonHeHne 0T4eTOB MO MPaKTHYECKUM padoTam
Boinonnenue cxemsl: /Jluarpamma coCTOSIHUS JKEI€30YTIIEPOANCTHIX CILIABOB.
Coaep:xanue yueOHOro MaTepuaJia 10/2
Tema 1.4. OcHOBEBI
TePMHYECKOH 1 | OcHoBBI Teopuu TepMHUYecKoil o0paborku. Kiaccuduranus BUAOB TepMHUYECKOH 00pabOTKH 2
00paboTKH CTAIH ctanu. [IpeBpailienus B ctajiv npu Harpese. MapTeHCUTHOE TIPEBpalleHUE.
2 | TexHomorust repMuyYecKoil 00paboTKH ctainu. OTXKUT, 3aKaKa, OTITYCK. 2
3 | [loBepxHOCTHOE YINPOYHEHUE CTAIBHBIX W3JCIUH. YTNPOYHEHUE TOBEPXHOCTH METOJIOM 2
MJIACTUYECKOTO AeOPMHUPOBAHUS, TOBEPXHOCTHON 3aKAIKOM.
4 | JledexTsl TepMUUECKOM 00paOOTKH U METO/IbI UX MPEIYNPEKACHUS U YCTPAaHEHHUSI. 2
5 | Xumuko-tepmuueckass oOpabotka crtanu. llementamus. AsotupoBanue. lluanupoBanue. )
Huddy3nonnas merannuzanus.
Jlexuuu, B TOM 4HciI€e B (popMe NPAKTHYECKON NOATOTOBKHU 8
JlaGopaTopnas pa6ora Ne3: 2
MukpoaHanu3 CTald B PAaBHOBECHOM COCTOSIHHMHM, IIOCIE€ TEPMHUUYECKOM M XHMHUKO-TEPMHUYECKOMN
00paboTKu.
B TOM 4ucJie B popMe NPpaKTHYECKOH MOATOTOBKHU 2

[IpakTueckue 3aHATHS

KoHnTponbHbIe paboThl




CamocrosiTenbHas paboTa 00yJaronuxcs
Brinonnenue otuera no aboparopHoi padore.
[ToaroroBka coobmieHus mo Teme: [oHsATHE KOHCTPYKTHBHOM MPOYHOCTH MaTepruasa

[MTonroroBka pedepara mo teme: [lyTu yrpodneHus craieil U IIBeTHBIX CILIABOB.

Tema 1.5.
3ammMTa MeTaJLlIOB OT
KOppo3um

Conep:kanue y4eOHOT0 MaTepuaJia

1 | Ilpouecchl, mpoTeKarOUIMe MPU XUMUYECKOW M DIEKTPOXUMHYECKOW KOPPO3UU CILJIABOB.
[IpoOnembl, Bo3HHMKawomue mnpu 3ToM. Kopposmonnas ycranocts. OneHka KOPpPO3MOHHOM
CTOWKOCTU MaTepuaia.

2 | CoBpeMeHHbIE CIOCOOBI 3aIIMTHI OT KOPPO3WHU: HAHECEHHME 3alUTHBIX MOKPBITUM M IUICHOK,
U3MEHCHHE DJIGKTPOXMMHUYECKOrO  MMOTCHIMANa, MOAM(PHUKAIMS KOPPO3UOHHON  Cpeibl.
KopposuitHo-cToiikne MaTepuaibl, KOPpO3UHHO-CTOMKUE TOKPBITHUS.

Jlexuyu, B TOM 4yHcie B (popMe NPAKTHYECKOH OATOTOBKHU

JlaGopaTopHbie pabOThI

IIpakTueckue 3aHsATUs

KonTponbHbie paboThI

CamocTosrenbHas pabota 00ydaromuxcs
[ToaroroBka cooOmeHm
Brinonnenue cxembl: OCHOBHBIE THITBI KOPPO3UHWHOTO pa3pyIICHUSI.

Pasznea 2.
Marepuaisl,
NpHUMeHsieMbIe B
MAIIMHOCTPOEHUH

42

Tema 2.1.
MeTamindecKkue
KOHCTPYKIMOHHbIE
MaTepuabl

Conep:xxanue yueOHOro MaTepuaJia

14/4

Knaccuduxarysi KOHCTpYKIIMOHHBIX MaTeprasioB. O0mue TpeOoBaHus, MPeaAbsBIsSEMbIE K

1 | KOHCTPYKIIMOHHBIM MaTepuaam. JKene3oyriepoaucThie CIUIaBbl: CTATN U YyT'YHBI.
VYrnepoauctsie cranu. JlernpoBanusie ctanu. YyryHnsl. MapkupoBka, 00J1aCTh IPUMEHEHUS.
[TpuHIMIBI BBIOOpA KOHCTPYKIIMOHHBIX MaT€pPHAJIOB.

JlaGopaTtopnas padora Ned: V3yyeHue CTPYKTYpbl M CBOMCTB UYIyHOB M JISTUPOBAaHHBIX CTaslei
(KOHCTPYKIIMOHHBIX, HHCTPYMEHTAIBHBIX U C 0COOBIMU CBOMCTBAMH).

B TOM 4ucJie B popMe NPaKTHYECKOH MOATOTOBKHU

2 MenHbIe CIIaBHI: 06].].[35[ XapPaKTCPUCTHKA U I(J'IaCCI/I(I)I/IKaLII/IH, JIATYHH, 6p0H3]:I

3 | Jlerkue crmael. CrutaBbl Ha OCHOBE QJIFOMUHUS: CBOMCTBA QTFOMHHUST; 00IIasi XapaKTepUCTHKA U
KJaccu(uKanus aJrOMHHUEBBIX crijiaBoB. CIUIaBbl HA OCHOBE MarHusi: CBOMCTBAa MarHusi: o01mas
XapaKTepUCTHKA U KiIaccu(UKaIMs MarHUEeBbIX criaBoB. OCOOEHHOCTH aJIFOMHUHHMEBBIX U




MarHueBbIX crIaBoB. CBsA3b COCTaBa, CTPYKTYPHI C UX CBOMCTBAMH.

4 | Marepuansl C BBICOKOH YA€IbHOM MPOYHOCTHIO. TUTAH U €ro CIUIaBbl. bepuiuii ¥ ero CIuiaBbl.
Martepuansl ¢ BBICOKUMH YIPYTMMH CBOMCTBaMU: PeCcCOpHO-IIPYKUHHBIE CTaJIN

5 | U3Hococroiikue maTepuanbl. AHTUQPUKIIMOHHBIE MAaTEPUaJIbl: METAITUYECKUE U
HEMETAIUTMYECKHE, KOMOMHHPOBAHHBIC, MHHEPAJIHI.

6 | Marepuaisl, yCTOWYMBBIC K BO3JACHCTBUIO TeMIIEpaTyphl U pabodei cpeasl. Koppo3uitHo-cToikue
MaTepuaybl, KOPPO3UWHO-CTOMKHE MOKpbITUA. JKapoCTOMKHE M KapOIpOYHbIE MAaTEpUAIBI.
XitajiocToikue Marepuaiibl. PainanimoHHO-CTOMKHE MaTEpUalIbI.

7 | Matepuansl JUisl peXyLIUX UHCTPYMEHTOB: YIJIEPOJUCTBIE CTAJIM, HU3KOJETMPOBAHHBIEC CTaJIH,
OBICTPOPEXXYILIME CTalIM, CIEUYEHHbIE TBEpP/blE CIUIABBI, CBEpPXTBEpAble MarTepuaibl. Cranu i
U3MEPUTEIIBHBIX HHCTPYMEHTOB

Jleknuu, B TOM 4Hciae B GopMe MPAKTHYECKOH MOATOTOBKH

10

IMpakTuyeckoe 3anaTue Ne3: O00cCHOBaHHE BHIOOPA KOHCTPYKIIMOHHBIX MAaTEPHAIIOB JIJIS ICTAICH
M0 MX Ha3HAYCHHIO U YCIOBUSAM SKCILTyaTaIlUU.

B TOM 4MHcJje B popMe NPAaKTHYECKOI MOATO0TOBKH

KonTponbHbie paboThI

CamocrosTenpHas paboTa 00yJaromuxcs

[Toxroroska cooOLIEHU

[ToaroroBka 0T4ETOB 10 JTAOOPATOPHBIM paboTam

Cocrasienne TaOIUIIbL:

XUMUYECKUN COCTaB M MEXaHWYECKUE CBOMCTBA HEKOTOPHIX MEJIHBIX CIIJIABOB

Tema 2.2.
KoMno3uuuoHubie

MaTepHaJibl

Conep:xanue yueOHOTro MaTepuaJia

1 | Knaccuduxanuss KOMIO3UIIMOHHBIX MaTepuanoB. J(HCIEpCHO-YNpPOUYEHHbIE KOMIIO3UTHI, HUX
COCTaB, CIOCOOBI MOJYYEHHsI, CBOMCTBA M 001aCTh MPUMEHEHUSI.

2 BonokHHCTBIE W CIIOHCTHIC KOMITO3MITUOHHBIC MaTcpualibl, UX COCTaB, CIIOCOOBI IMOJIy4CHuA,
CBOMCTBA U 00JIaCTh IIPUMCHCHU . CLIpbe AJI TIPON3BOACTBA KOMITIO3UTOB.

Jlekuuu, B TOM 4uciae B GpopMe NPAKTHYECKON MOATOTOBKH

JlaGopaTopHble paboThI

ITpakTueckue 3aHsATHS

KonTtposbHble paboThl

CamocrosiTesbHas paboTa 00yJaronuxcs
[Toaroroska coOOOIIEHUN:

I.HpI/IMCHCHHe KOMIIO3HUTOB B KOCMHUYCCKUX HCCICIOBAHUAX.
2. Mertannndeckue KOMITO3UITUOHHBIC MaT€pHuajibl B COBPEMECHHOM aBTOMO6I/IHeCTp06HI/II/I.
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Conep:kanue y4eOHOT0 MaTepuaJa 4
Tema 2.3.
HeMeTaLIM4ecKue 1 [Tommumepsl. CoctaB u crpoenue. OcHOBHBIE CBoiicTBa. [lmacTmacchl, 00mias XapakTepHUCTHKA, 2
KOHCTPYKIMOHHbIE Kkiaccuukanus, cBoicTBa. Pe3nHa, TEXHUYECKOE CTEKIO U JPEBECHHA KaK KOHCTPYKLHMOHHBIE 2
MaTepna_]n,] MaTepI/IaJIBI.
2 Knestmue u nakokpacounsie marepuansl. Knaccudukanus, cBoiicTBa u 001acTh MPUMEHEHUS. 5
ChIpbe U1 MPOU3BOICTBA HEMETAJUINYECKUX MATEPHAIIOB
Jlexuyy, B TOM 4yHcie B (popMe NPAKTHYECKON OATOTOBKHU 2
JlaGopaTopHbie pabOThI -
IIpakTyeckoe 3ansaTue Ne4: OnpeseneHne HEMETAUIMYECKUX MaTEPUAJIOB IO 00Opa3Lam. 2
B TOM 4HcJje B GopMe NPaKTHYeCKOIl MOATO0TOBKH 2
KonTtposbHble paboThl -
CamocTosrenbHas pabota 00ydaromuxcs 3
[Toaroroska coOOIIEHUIA.
1.Merannnyeckue NOKphITHS B MAIlIMHOCTPOCHUH.
2.IlokpsiTHs muakupoBanueM. OXJaKAeHUE B BaKyyMe.
CocraBiieHue CpaBHUTENbHON TAaOIUIIBI IO TEME:
1.Kepamuueckue uznenus
Pasznea 3.
Oo0padoTka MeTa/L10B 39
pe3aHnemM
Tema 3.1. Pazgenenne Copepxanue yueOHOro Mmarepuasa 14/2
CBIPLEBOI'0 MaTepuaia | ] Krnaccudukanus u cBoiicTBa ChIphEBBIX MaTepUaoB Ul NepepaboTKu uxX B uzzaenue. BxoaHoi 2
Ha 3aroTOBKH KOHTpOJIb MaTepuanoB. CrocoObl pa3/ieneHusl ChIPhEBbIX MaTepHalloB HA 3arOTOBKM MHJIAMH,
HOXKHULIaMU, aOpa3uBHbIMU Kpyramu. CkpaiilOMpoBaHUE TOHKHUX U XPYIKHUX MaTepUaoB.
2 JIuteiiHbli crnocod MoMydeHus! 3aroToBOK. [IpoM3BOJACTBO OTIMBOK B pasoBbIX ¢opmax. Pyunas u 2
MaIHHas (POpMOBKa. 3
3 JIuteiinblil cioco0 nmoyuyeHus 3aroroBok. CrenuanbHble CIOCOObI JIUThSL. 2
IIpakTyeckoe 3anaTHe NeS: O3HaKOMIIEHHE C TEXHOJIOTHEN IIPOU3BOJICTBA OTIIMBOK. 2
B TOM 4mucJie B popMe NpakTHYECKOH MOATOTOBKHU 2
4 OOpabotka MertaioB faBineHueM. [Ipokarka. BosjodeHue u mpeccoBaHMe, BbITyCKaemas 2

MMpOaYKIHA. CDOpMI/IpOBaHI/IC 3aroTOBOK M3 MCTAJNIMYCCKUX ITOPOIIKOB.
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5 [TonydeHue 3aroTOBOK KOBKOM M IITAMIIOBKOM.

6 OCHOBBI CBapOYHOTO MPOU3BOJCTBA. DJIEKTPOAYroBasi CBapKa. DJIEKTPOKOHTAKTHAas CBapka. 2
l'azoBas cBapka u pe3ka mertaiuia. [aiika.
7 OcHOBHBIE CTIOCOOBI MTOTYYEHHUS 3arOTOBOK M3 IJIACTMACC, APEBECHHBI U APYTUX MaTepHaJOB. 2
Jlekuuu, B TOM 4Hciae B GopMe MPAKTHYECKOH MOAT0TOBKH 8
JlaboparopHbie pabOTHI -
KontponbsHabie paboThl -
CamocrosTenpHas pabota 00yJaromuxcs 8
[Toxroroska cooOLIEHU
Pa3pa0oTka mpe3eHTaluu no Teme:
1.065acTh IpUMEHEHHs CBapKHU O[] cioeM Quiroca.
2.CBapka B cpeJie 3alllUTHBIX ra30B.
Tema 3.2. Coaep:xxanue yue0HOro MaTepHaJia 8
Mexanugeckas 1 OOu1re cBeieHHs TEOpUU pe3aHust MatepuaioB. OCHOBHBIE BHJIbI MEXaHHUUECKOW 00paboTKu: 2
06p360TKa MaTepHUaIOB TOYCHUC, (1)p€3€pOBaHI/I€, CTpOraHue, CBEPJICHUEC MaTCPpUAJIOB.
pe3aHueM 2 [Tonarue u mepoxoBatocTu nosepxHoctu. [Iponecc pezanus meranna. OCHOBHBIE YacTH U 2
aneMeHTHI pe3na. [lonarue o pexxnmax pesanust. MeTobl 00pabOTKH pe3aHueM.
IIpakTnyeckoe 3ansaTue Ne6: O3HaKOMIICHHE C OCHOBHBIMH THITAMH, 3JIEMEHTaMH PE3I0B 2 2
B TOM 4ucJje B (popMe NPAKTHUYECKOI MOAT0TOBKH 2
3 Knaccugukanus MeTamiopexylmx CTAaHKOB U UX XapaKTepPUCTHKA.
4 DneKkTpudecKkue MeToabl 00paboTKM MeTaioB. MeToaMKa pacuyera U HazHau€HHE PeXUMOB
pe3aHust U Pa3InIHbIX BUIOB paboT.
Jlexuyuy, B TOM 4yHcie B (popMe NPAKTHYECKOH NOATOTOBKH 6
JlabopaTopHbie pabOThI -
KoHTtposbHble paboThl -
CamocrosrenbHas padora ooydatonmxcsi:  Iloaroroska coobuieHui 5
[IpumepHas TemaTrka KypcoBoi paboThl (IPOEKTa) -
CamocrosTenbHas paboTa 00yJarouxcst HaJl KypcoBoil paboToil (IpoeKToM) -
Bceero | 162
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3. YCJIOBUS PEAJIN3ALIUU PABOYEN ITPOT'PAMMBI YYEBHOM
JANCHUITIJINHBI

3.1. TpeGoBaHusi K MUHMMAJbLHOMY MATEPUATbHO-TeXHUYECKOMY
o0ecrneyeHn 1o
Peanuzauuss  yyeOHOW  JUCHUMILIMHBI  TpeOyeT  Hamumuuss  jJabopaTopuu

MaTepUajoBeIeHUs; yUeOHOT0 KaOMHETa U MaCTEPCKUX HE MPETyCMOTPEHO.

Oo6opynoBanue nabopaTopuu U padbourx MecT JabopaTopuu:

- paboune MecTa I 00yJaIoIUXCs ¥ TPEToaBaTeIs;

- KOMIUIEKT 00pa31i0B METaJJIOB U CIJIABOB;

- KOMIUIEKT 3arO0TOBOK;

- 00pa3ibl HeMETaUIMYECKUX MaTEePHUaoB;

- MUKPOCKOTI;

- IpUOOP TSI U3MEPEHUS TBEPIOCTH METAIIIIOB,;

- CTAaHOK MUKPOLLIN(OBATHHBIMN.

TexHuueckue cpeacTBa 00y4eHHUs:

Cnenuanm3upoBaHHBIM IPOrPAMMHO-AIIIAPATHBIA KOMIUIEKC MI€1arora:
1. TlepcoHanbHbIii WIW MOOWJIBHBIM KOMIIBIOTEP C TPEAYyCTaHOBJICHHBIM
MPOTPaMMHBIM 00ECIICUCHHUEM;

2. nTepakTuBHOE 000pYAOBaHUE.

3.2. UnpopmannoHHoe odecnneyeHue 00yueHust

Ilepeyens y4eOHbIX wu3gaHuid, WHTepHeT-pecypcoB, [I0NOJHUTEIbHOM

JUTEPATYPhI

3.2.1. OcHoBHBIE HCTOUYHHUKU: IleuaTHbIE N3aaHUI

1. Anackun, A.M. MarepuanoBeaeHue (MeTauioo0padoTka): Yueb. mocodue /
AM. Anackun, B.M. 3yeB — MockBa: Akanemus, 2008. — 240 c. — ISBN 5-
7695-3159-2.
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2. Mopsakos, O. C. MarepuanoBeneHue : yaeOHUK s cTya. yupexaenuit CI10
/ O.C. MopsikoB. — 4-e¢ wm3m., crep. — MockBa: W3nmarenbCkuii EHTP

«Axagemus», 2012. — 288 ¢. — ISBN 978-5-7695-9420-5
3. OcHoBbI MaTepuaoBeAeHHs1 (METAII000pabOTKA): YIEOHUK ISl CTY/IEHTOB

CIIO/ [3ammatun B.H., CanoxuuxoB FO.U., Jly6oB A.B. u ap.] Ilox pen. B.H.
3amnatuHa. — 8-e u3a., crep. — Mocksa: UL Axanemus, 2017. — 272 ¢. — ISBN
978-5-4468-4122-6.

4. Couanues, 10O. I1. Marepuanosenenue: yaeOHUK it cTy . yupexaeruit CI1O /
FO.I1. Connnes, C.A. Bonorkanuna, A. ®@. Uronkud. — 11-e uza., crep. —
Mocksa: U1 Akagemus, 2016. — 496 ¢.— ISBN 978-5-4468-2788-6

5. Crepun, U.C. MarepuanoBeeHue M TepMHUuYecKkas oOpabOTKa METaslIOB:
yueOHoe nocobue - CI10.: [Tonutexnuka, 2015. - 344c.

6. CrykanoB, B.A. Marepuanoseaenue: Yueb. nmocobue / B.A. CrtykaHoB. —

Mocksa: U] DOPYM: UHOPA-M, 2014. — 368 c. — ISBN 978-5-8199-0352-0.
7. Yepenaxun, A.A.MarepuanoBenenne : ydyeOHuk / UYepemaxun A.A.,
Konrynos N.U., Ky3uenos B.A. — 3-e u3z., crep. — Mocksa : KnoPyc, 2015. —
240c. — ISBN 978-5-406-04357-8
8. UYymauenko, FO.T. MarepuanoBenenue u ciecapnoe aeno: yueonuk / FO.T.
Yymauenko, [.B. Uymauenko. — MockBa: KHOPYC, 2016. — 294 c. — ISBN
978-5-406-05344-7

3.2.2. DNeKTpOHHBIE U3TAHUS

bubnmoreka mammHoCcTpouTeNs. [ IIEKTpOHHBIN pecypc]. Pexxum nocryna:

www.lib-bkm.ru

. DJEeKTPOHHBIE pecypc «Mertannoo6paboTkay. dopma JOCTyTIA:

Metamiooopadorka — Bukuneaust, https://ru.wikipedia.org

. Toptan "U3Bectus nayku". ®opma nocryna: http://www.inauka.ru
. Online-moctym Kk rocymapcTBeHHBIM  cTaHmaptam. @dopma  mgocryma:
http://standards.narod.ru/gosts/

Apnackun A. M., Cenos 1O. E., Oneruna A. K., Knumos B. H.
MATEPUAJIOBEJIEHUE MAIIIMHOCTPOUTEJIbHOI'O TTPON3BOJCTBA.
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https://ru.wikipedia.org/
http://www.inauka.ru/
http://standards.narod.ru/gosts/

B 2 Y. YACTbD 1, 2-e uza., ucnp. u gon. Yueonuk ajs CI10.- Mocksa: 9bC
«¥Opatit», 2019.- 258 c.- ISBN 978-5-534-07809-1

6. Agackua A. M., Cenos IO. E., Onernna A. K., Kiimmos B. H.
MATEPUAJIOBEJEHVE MAILIMHOCTPOUTEJIBHOI'O ITPOU3BOJICTBA.
B 2 Y. YHACTBD 2, 2-e uzn., ucnp. u gom. Yueonuk ais CI10.- Mocksa: 9bC
«tOpaiit», 2019.- 291 c. - ISBN 978-5-534-07810-7

7. Tlnomkun, B. B. Matepuanosenenue : yueonuk nis CI1O / B. B. [TnomkuH. — 2-¢
u31., nepepad. u gom. — Mocksa : U3natensctBo FOpaiit, 2016. — 463 ¢. — Cepus :
[IpodeccuonanbHoe oopazoBanue. — ISBN 978-5-9916-8541-2
Iaomkun, B. B. MATEPUAJIOBEJIEHUE, 3-e u3a., nep. u gomn. YueOHUK AJIsI
CIIO - Mocksa: 9bC «lOpaiit», 2019.- 463 c.

8. I'apuiumn, A.IL. MarepuanoBeicHHE. CBepxTBEpABIE MaTepuabl B

MalMHOCTpoeHu! : yueOHoe nocodue / I'apmmn A.I1., Cea3kuna T.M. — Mockaa :

Pycaitnc, 2021. - 112 c¢. - [ISBN 978-5-4365-5679-6. - URL:
https://book.ru/book/938257  (mata oOpamenus: 28.09.2021). — Tekcr:
AIEKTPOHHBIN.

9. Jlaxtun, HO.M. Marepuanosenenne (PEIIPUHT): yuyebnux / Jlaxtun HO.M.,
JleontneBa B.I1. — Mocksa : Dxoymmt, 2018. — 528 ¢. — ISBN 978-5-4365-2008-7. —
URL: https://book.ru/book/927895 (nmara oOpamenus: 28.09.2021). — Tekct :
DJIEKTPOHHBIM.

10. Yepenaxun, A.A. MartepuanoBenenue: yueOHuk / Uepenaxua A.A., KonaryHos
N.N., Ky3nernoB B.A. — MockBa: KuoPyc, 2021. — 237 c. — ISBN 978-5-406-
08287-4. — URL: https://book.ru/book/940102 (nara obparienus: 28.09.2021). —
TeKCT: AIEeKTPOHHBIN.

11. Yymauenko, FO.T.MarepuanoBegenne u ciecapHoe Jejio: y4eOHUK /
Yymauenko FO.T., Uymauenko I'.B. — Mocksa : KnoPyc, 2021. — 293 c. — ISBN
978-5-406-08267-6. — URL: https://book.ru/book/939284 (mata oOpameHus:
28.09.2021). — TekcT: IeKTPOHHBIH.

3.2.3. JlononHUTEIbHBIE UCTOYHUKN
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Jlaxtun, FO.M. OcHoBBI MeTaJTOBeIeHUS | yueOHuK / JlaxTun FO.M —
Mocksa : UH®PA-M, 2015. — 272 ¢. — ISBN 978-5-16-004714-0
JlabopaTopHbIii NPAKTHKYM 0 MAaTepPHAIOBEIeHUI0 B MAIIIMHOCTPOEHU U
U MeTa/L1000padoTke : yued. mocoOue st crygaeHToB yupexaenui CII1O /
B.H. 3amnatun, FO.M. Canoxnaukos, A.B. Jlyoos, E.M. Jlyxuees / mox pen.
B.H. 3amnatuna. — 3-e u3a., crep. — Mocksa: UL Akagemus, 2014. — 240 c. —
ISBN 978-5-4468-1180-9.

IMorexun, B.A. MeramioBenenue: ydeOHoe mocobme / B.A. Tlorexun.—
ExarepunOypr: VYpan. roc. necorexs. yH-1, 2019. — 99 c.— ISBN 978-5-
94984-707-7

CnpaBo4Hoe moco0ue MmO MaTepHaJOBeIeHHI0 (MeTa/Lu1000padoTKa)
yaeb. mocobue misa cryneHtoB yupexaenuid CIIO / B.H. 3ammarun, FO.N.
CanoxnukoB, A.B. Jlyoos, E.M. JlyxueeB / non pen. B.H. 3annatuna. — 5-e
u3., nepepad. — Mocksa: U1 Axkagemus, 2014. — 256 c. — ISBN 978-5-4468-
1181-6.

TexHoJiOrUs MeTANJIOB U KOHCTPYKIIMOHHBbIE MATEPUAJIbI: YUCOHUK IS
MalIuHOCTPOUTENIbHBIX TeXHUKYMOB / B.A. Ky3pmun, FO.E. AGpamenko, M.A.
KynpsiBiie u ap.; mox o6mi. pea. b.A. Kysemuna. M. «MaiuHocTpoeHue,
1989.- 496¢. — ISBN 5-217-00367-7

Yymauenko, FO. T. Matepuanosenenue. Yueonuk / FO. T. Uymauenko, I'. B.
Yymauenko. — U3n.5-e. — PoctoB w//1: ®enukc, 2007. — 320 c. - (CIIO). —
ISBN 5-222-10399-4
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4. KOHTPO.Ib Y OLIEHKA PE3YJbTATOB OCBOEHUS YUYEBHOHN

JACTOUTIIAHBI

KOHTpOJIL u OIICHKA PE3YyJIbTATOB

OCBOCHHUS  Y4E€OHON  JUCHUILIUHBI

OCYHICCTBJLCTCA IMPCIIOAAaBaATCIICM B IMMPOHOCCCE TIMPOBCACHUA IIPAKTHICCKHUX

BaHHTHﬁ, TCCTUPOBAHMA, 4 TAKIKC BBIIIOJIHCHHA O6y‘-IaIOH_II/IMI/IC5I HHINBUYAJIbHBIX

3aJlaHHi, TOKJIAad0B.

PesynbTarnl 00yueHus
(ocBOCHHBIE YMeHMS, YCBOCHHbIEC 3HAHMA)

@DopMbI U METO/ABI KOHTPOJISI U OLIEHKH
pe3yJbTaToB 00y4eHus

ymenus:

pacro3HaBaTh u KJ1accupuImpoBaTh
KOHCTPYKIIMOHHBIE U CBIPbEBBIE MaTepHaJIbI
[0 BHEIIHEMY BHUIY, IPOUCXOXKICHUIO,
CBOMCTBaM;

ONpeaesiTh BUIbI KOHCTPYKIIMOHHBIX
MaTepHaoB;

BBIOMPATh MaTepuaibl ISl KOHCTPYKIHUM IO
MX HAa3HAYEHHUIO U YCIOBUSIM DKCIUTyaTalluu;
MPOBOJUTh MCCJICAOBAHUS U  MCIBITAHUS
MaTepHaoB;

paccuduThiBaTh M Ha3HA4YaTh ONTHMAaJbHbIC
PEXKUMBI pE3aHUS;

3JHAHUA:
— 3aKOHOMCPHOCTHU IIponecCoB
KpHUCTAJIN3aluH n

CTPYKTYpoOOpa3oBaHHsS  METAUIOB U
CIUTABOB, OCHOBBI HMX TEepMOOOPaOOTKH,
CHIOCOOBI 3aIUTHl METAJUIOB OT KOPPO3HH;

— KIaccu(puKanuioo M CrIocoObl TMOIYYECHHUS
KOMITO3UIIMOHHBIX MaTEPHAIIOB;

— TMPUHIUIBI  BBIOOpPA KOHCTPYKITMOHHBIX
MaTepuaaoB  JUIs ~ TPUMEHEHUS B
TIPOM3BOJICTBE;

— CTPOCHHE U CBOMCTBA METAJIJIOB, METObI
WX UCCIICZIOBAHUS;

— KJIaccuuKanuioo MaTepuaioB, METaJlJIOB
U CIUIaBOB, UX 00JIaCTU IPUMEHEHHS;

— METOOWKY pacueTa W  Ha3HAYCHUS
PEXKUMOB pe3aHMsl JJI PAa3IMYHBIX BHJIOB
paboTt

Texynui KOHTPOJIb:
- OlECHMBaHHME JaOOpaTOPHBIX MU
MPaKTUYECKUX PadoT.

[IpomexxyTOUHBIN KOHTPOJIb:

- OIICHHBAaHHUE  CaMOCTOATEIbHOU
paboThI

- TECTUPOBAHUE

HTOroBbIii KOHTPOJIB:
muddepeHIupOBaHHbIN 3a4ET
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