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e yuebHoe ofopymoBanue «M3yuyeHHe MHKPOCTPYKTYPEHI, JE€THPOBaHHOH
cTauy (KOJUIEKUHA MUKpOILTHGoB, ansb0M MEKPOCTPYKTYD)

e vyueGHOe obopynoBanue «H3ydeHHe MHKPOCTPYKTYPHI YriaepOIHUCTOH
CTali B  paBHOBECHOM COCTOSHHHM»  (KOJUIEKOUS  MHKpouumHgos, annboM
MHKPOCTPYKTYP);

e yucOHoe obopynoBanue «M3ydeHHe MUKpPOCTPYKTYpPHI YTNepoAUCTO
CTaTd B HEPABHOBECHOM COCTOSHHM» (KOJIEKIHA MHKpOILLTHdoB), ansboM
MHKPOCTPYKTYD, METOTHUECKHE YKA3aHUA);

® THIOBOH KOMILIEKT yueGHOro oGopyaoBaHus «H3yuenune
MHKPDOCTPYKTYPEl LBETHBIX METAJNIOB» (KOJJISKIMA MHKPOILTH(pOB), ajipboM
MHKPOCTPYKTYP, METOJHUCCKHE YKa3aHH);

e yuyebHOe obopynoBanue «Jlaboparopus metamnorpadbun» (MHKpPOCKOI
MeTtamnorpagpuueckuii (ypenuuenne x100...x1000 kpat), umdposas kamepa s
MHKpocKkona (5 MeramukceseH), 3JIeKTpoHHBIH anpboM dotorpaduit (100 wr,)
MUKPOCTPYKTYp cTanefi ¥ crinasos, kojmeknus oOpasuos (6 wr.)),

e yueOHOe o0opynoBanne «Tepmuveckas ofpaborka MeTamioB» (Iedb
mydenpnas (10 n; 1150°C), MHKpoOCKon  MeTaorpaduueckuil  (yselnuenue
x100...x1000 xpat), uudposas kamepa I8 MHKpockoma (1,3 Meranmukcens),
sakanodHeld 6ak (7 1) -~ 2 mIT., Macio 3aKaloyHoe — 5 I, IIMIIE] THreasHee 350 MM
— 2 urr., muonet THrensHsic 500 MM — 1 mrT., Oymara HaxkgavHas JUId CHATHSA
oxanuus! (P80...P100) — 10 nucror, obpasusl (cTans Mapku 45;d15x10 mM) — 30 wit.,
Komnekuua Mukpoiudos (16 wr.), ansboM MUKpOCTpYKTYp (popmar A4) — (2 1r.).

3.2. HudopmaunoHHoe obecnedeHne 00y-HeHnA
Hepeyens nenonblyemMubIx yueOHBLIX M3ganuii, HMuTepHer-pecypcoB, JONOAHHTEILHOI
JIHTEPATYPhI .
OCHOBHbBIE MCTOYHHKH:
1. Ocuorsl marepnanosegesms (MetawioobpaboTka): Yueb.nocobue st

Hay. npod. obpasopanus. (B.H 3annarun, K).HCamnomxkor, A.B [lybos u ap.); mox
pea. B.H 3annarana. — M: UL «Axanemusn», 2012.- 256 c.

2. OBYHHHHKOB B.B. OcHoBel MaTepHanoBeJEHUs IS CBApLIHKOR:
yueOHuk. - M: U1 «Axagemus», 2014. - 256 c.
JlonoaHHuTeAbHbIE HCTOYHHKH:

3. Cokonosa E.H MarepuatoBenenne (Merauroobpaborka): pab.TeTpas:
yueb. mocobue s Had. npod. obpasoBanus. - M: UIT «Axanemusy, 2013. - 96 c.




4. KOHTPOJIL U OIIEHKA PE3YJIBTATOB OCBOEHUS YYEEHOH

JACHHAIITHHBI

PesyabraTnl 00yuenus
(ocBOCHHBIE YMEHHSA, YCBOEHHBIE
3aAHATHS)

OcHOBHBIE NOKA3aTEIH OLEHKH pe3yanTaTa

YMenns:

= HONB30BATLCA CIIPABOYHEIMH
TabnHnamMu A OIIpeACICHHA CBOHCTR
MaTCpHalloB,

- YMETB IIONL30BaThCA CIPaABOUHBIMH TabmHiaMu 11

olnpeaeaeHHs CBOMCTB YIJIEPOAMCTBIX 1
KOHCTPYKUHOHHLIX CTalei, NBETHBIX MeTAUIOB H
CANABOB, A TaKXKe [ONMMEPHEIX MATEPHATIOR
(n1acTMace, HOMUATHIICHA, IOJHIIPONHICHA H T.)l.).;

-YMETD MOJL30BATLCA CHPAaBOUHLEIMK TabiuaMu Ang
OIpeAesIeHHs MPABUI IPHMEHCHHAS OXIKIAIOLIHX H

CMAa3bIBAOIKUX MaTCPHAIOR.

- BEIOHpAThL MaTepHANEI jUIs
ocylIecTBIEHHUA NpodecCHOHATEHOH
NeaTeNLHOCTH :

- BRIOHpaTe MeTAUIHYECKHE, HeMeTaJlJJHYecKHe,
OXNaXJAIONHE U CMAa3bIBAIONIME MAaTepHalbl s
ocyLIecTBIeHUS NpodecCHOHANBLHOM AesTeNbHOCTH
C YYETOM HX OCHOBHBIX CBOHCTB H MAPKHPOBKH.

3nanu:;

- HAHMEHOBAHHE, MapKHPOBKY,
OCHOBHEIE CBOHCTBa H Knaccntjpmcaumé
YrIAepOOHCTBIX W KOHCTPYKIHOHHBIX
cTajlel, UBETHBIX METAIOB H CIIJIABOB,
a TaKkKe MOJUMEPHEIX MaTepHayioB (B
TOM YHCIE ILIaCTMAaCC,TTOMHITHIICHA,
TOJIMIIPONUIEH: H T.11.);

- 3HaTb HAMMEHOBaHHE, MAapKHPOBKY, OCHOBHBIE
CBOHCTBA M KNacCHHKAUHIO YIMIEPOAKMCTHIX H
KOHCTPYKLHOHHBIX CTated, IBETHBIX METAUIOB H
CIUIABOB, @ TAKOKE TOJIMMEPHEIX MaTepHAIOB (B TOM
qucIe [NacTMAace,lIONU3THICHA, TOJUIIPOITHICHA U

T.A.);

- [IpaBANa IPpUMEHEHHA OXJAXKAAOIIHX
H CMAa3BIBAKOIIHX MATEPHAIOR,

- 3HaTL IIpaBHJNa [DPHMCHEHHA OXNAXKAAIOIHX H
CMAa3bIBANOIIHX MATEPHATIOR,

- MEXaHHYECKHE HCHEITaHASA 00pazioB
MaTepHANOB.

- 3HaTh METOIHKY NpOBEICHHS Pa3IHYHBIX METOIOB
MeXaHHYEeCKHX HCIBITaHUH 00pasIioB MaTepyaloB




IIporpamma  yuyebnodt aumcmumnuael  OI1.03  OcHOBH  MaTepHalOBeJIEHUA
pazpaboraHa Ha ocHoBe MepnepanbHOro TOCYHAPCTBEHHOr0 0O0Gpa3oBaTebHOTO
cra"gaprta (nanee — ®I'OC CIIO) no npodeccrn 15.01.05 Cpapummk (py4dHoit u
YAaCTUYHO MEXAHW3UPOBAHHOKH CBAapKH (HAaIUIaBKH), (YTBEPKIEH TNPHKA30M
MunnctepcTBa oOpa3zoBaHusi 1 Hayku P® ot 29 suBaps 2016 roma Ne 50), c
ydeToM ITpUMepHo# paboueii mnporpammbl MpodecCHOHANTBHOrO MOAYIS 110
npogeccrn 15.01.05 Cpapliuk (py4HOH M YaCTHHHO MEXaHHU3UPOBAaHHOH CBapKu
(HannaBKW)) perucTpauMOHHBIH HOMep B peectpe mporpamm CIIO [5.01.05-
170919, nara perncrpauuu B peectpe: 19/09/2017

PexBusnutel pemennss PYMO o sxmodenun [10OI1 B peectp:

IIpoTokon Ne 4 ot 31.03.2017 1.

Opranuzanus-paspaboruuk: ©Gunuan I'BIIOY «Tpouuru#t TexHOJIOTHYECKHH
TEXHUKYM» B €. OKTs0pbCKOE.

Pazpabotunk: ConoseeB Cepreii ApkajabeBny, NMpenoiaBaTeIb

PaCCMOTpeHa Ha 3aceJlaHHH IIHKJIOBOH MeTOAHM4YECKOH KOMUCCHU npenonaBaTeneﬁ

TIpo¢eCcCHOHANBHBIX UCLMILTUH U MacTepoB MIPOM3BOACTBEHHOIO 00yYeHHS.

IIporokon Ne 5 ot 21 susaps 2021 1.
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1. OBIIASI XAPAKTEPUCTUKA PABOYEN IPOT'PAMMBI YYEEHOH
JUCHUITJIUHBI
OI1.03 OCHOBBI MATEPHAJIOBEJIEHUSA

1.1. ObacThL NpEMeHEHHS MPOTPAMMBI

PaGouas nporpamma y4eOHOH IMCLHUIUIMHBI SBISETCS YacThI0 IPHMEPHOH OCHOBHOM
obpasoBarenbHO# Tporpammbl B cootBeTcTBHH ¢ PI'OC CIIO 15.01.05 Cpapuuk (py4Hoii u
YacTHYHO MEXAHM3UPOBAHHOM CBapKHU (HAIUIABKH)

1.2. MecTro AHCHMIVIHHBI B CTPYKTYpPe  OCHOBHOH  mnpodeccHOHAIbHOI
00pa3oBaTe/bLHOI IPOrpaMMBbl: JHCIHIUIHHA BXOAUT B 00IENPO(MECCHOHATBHBIN LUK

1.3. Hesb 1 nuiaHupyeMbIe pe3yJibTaThl 0CBOCHHS JHCHHILIHHBI:

B pe3ynbrare ocBOEHHS AUCUMILTHHBL 00yUAIOIIHICS T0MKEH YMETh:
- [I0JIb30BAThCSI CIIPABOYHBIMH TabJIHIAMH JIJIs OTpeAeIeHHs CBOHCTB MAaTEpHAIIOB;
- BBIOMpATh MaTepHabl 11l OCYLIECTBICHUS MpodecCHOHATBHOM A TeTbHOCTH

B pe3ynbTaTte ocBOEGHHS AUCIHILIMHBI 00YYAIOLIHICS TOKEH 3HATH:

- HAHMEHOBaHHE, MaPKHPOBKY, OCHOBHBIE CBOMCTBA M KIaCCH(HUKALUIO YITIEPOIUCTHIX H
KOHCTPYKIIMOHHBIX CTaJIeH, [IBETHBIX METAJUIOB H CIUIABOB, a TAKXKE [IOJTMMEPHBIX MaTEPUATIOB (B
TOM YHCIIE TIACTMACC, MONUITHIIEHA, ITOTHIIPONTHIIEHA);

- IpaBHJla IPUMEHEHHUS OXNTaXKAAOIIHX H CMa3bIBaOIIHX MaTEPHAJIOB,

- MEXAHHWYECKHUE HUCTIBITAHUA 00pa3lloB MaTEPHAIIOB
1.4. KoiM4ecTBO 4acoB HA 0OCBOEHHE NMPOrpPaMMbl AHCUHIIIHHLI:

MaKCUMaTIbHOH y4eOHOI Harpy3ku oOyuatoulerocs49 yac, B ToM yucie:

00s13aTeNbHOM ay IHTOpHOI yueOHOH Harpy3ku oOyyatomerocs 34 yaca;

caMocCTOsITeNlbHBIE padoThl 00yyarommxcsalSyacos.

2. CTPYKTYPA U COJAEP)KAHUE YYESHOM JUCIHUTIINHBI

2.1. O6bem yueOHOH QTHCIHIIHHBI H BUABLI y4e0HOI padoThI

Buj y4edHoii padorsl Odvem uacos

MakcumabHas yieOHAs HATPY3KA (Bcero) 49
O0s3aTe/ibHbIE AYITHTOPHBbIE Y4eOHbIe 3aHATHSA (BCero) f) 34
B TOM YHCJIE:

NPaKTHYECKUE 3aHATHS 17
BueayauTopHas (camocTosiTesibHAas) yueOHas padoTa (Bcero) 15
B TOM YHCJIE:
- cucTeMaTH4ecKas IpopaboTKa KOHCIIEKTOB 3aHATHH, YueOHOI, 15

NOTIOJTHUTENBHOH H CIPaBOYHOM THTEPATyPhI [IPH MOATOTOBKE K 3aHATHIM;
- MOJTrOTOBKA K MPAKTHYECKUM padoTaM ¢ UCITOJIF30BaHUEM METOIHYECKHX
pexoMeHauui npenoaaparens, o(popMIeHHE TPaKTHYECKHX paboT, OTYETOB
H ITOJIFOTOBKA K HX 3alIHTE;

- IOJIFOTOBKA K KOHTPOJIbHOH paboTe;

- IO/ITOTOBKA U 3a1IuTa pedepaToB N0 JaHHBIM TeMaM.

Hrorosasi atTectanus B popme a1 depeHIHpoBaHHOIO 3a4eTa 1

' B TOM uncie IPOMEKYTOUHAA ATTECTALHA.




2.2. TemaTu4veckuii nJiaH u cojep:Ranue y4eOHoH JHCHHILTHHBI

HaunmenoBanue Copepxanne yaedHOro MaTepHaaa H GopMbl OPraHH3AIHH AeATebHOCTH Obbem yacon
pa3/iesioB H TeM o0y4Jalommuxcs
1 2 3
Pazmen 1. Pasznen 1 «OcnoBHbIe cBeenun o0 Meraaiax. Crpoenne g CBOICTBA METANI0BY» 47
Tema 1.1. Copep:xanue yueOHOro MaTepHaJa: YpoBenb 5
«ATOMHO- OCBOCHHHA
KpHCTALIHYecKoe 1. AroMHO-KpHCTALIUYECKOE CTPOCHUE METANIOB 2
CTPOEHHE METALIOBY | TemamuKka y4eOHbIX 3QHAMUIL: 2
OO61ue cBeieHHs 0 MeTalutaxX. THIbI aTOMHBIX CBsi3€H U UX BJIMsSIHHE HA CBOMCTBA METaJlIOB.
ATOMHO-KPHCTAJIITHUECKOE CTPOEHHE MeTa/lI0B. OCHOBHBIE THIIBI KPUCTAITHUECKHX
EHIETOK.
CamocrosnTesbHas padoTa 00y4arOmuXCH: 3
1. Cucremaruyeckas npopaboTka KOHCIEKTOB 3aHATHH, yueOHOU U crielnabHOH
JIUTEPATYPBI 110 BOIIPOCAM JIAHHBIX TEM.
2. IToaroroBka K MPaKTHYECKUM 3aHIATUAM C UCIOJb30BAHUEM METOIMUYECKHUX
pekoMeHaaluii npenoaasarens, 0QOPMICHHE OTUETOB H MOArOTOBKA K HX 3aIlUTE.
3. TIloaroroska pedepatoB 1mo TeMaM: «McTOpHS pa3BUTHA HAYKH O MeTauiaxy, « THIbI
aTOMHBIX CBS3€H M MX BIMSHHE HA CBOICTBA METAIIJIOBY.
Tema 1.2. Copepxanue yueGuoro marepuana: Yposensn
«CsoiicTBa METAJLI0BY OCBOCHHHA 12
1. CgoiicTBa MeTALI0B 3
Temamuka yuebnoix 3anamuii: 9
OcHOBHBIE CBOICTBA META/UIOB, OKA3bIBAIOIIHE BIHSHUE Ha OlpeiesieHue uX chepbl 4

pUMEHEeHus: PU3nYecKHe, XUMHUCCKHEe, MEXaHUYECKHE, TEXHOJIOTHYECKHE.
®u3nyecKHe CBOICTBA METAJLJIOB: IJIOTHOCTD, IUIaBIICHHE, TEIJIONPOBOIHOCTS,
3JIEKTPOIIPOBOIHOCTE, TEMJIOBOE PaclIHpeHHE.

XuMuUeckue CBOICTBA METAIIOB: OKHCIISEMOCTEL, KOPPO3HOHHAS CTOHKOCTS,
XKapOCTOMKOCTE, XKapolpoOYHOCTb.

MexaHHYeCKHE CBOMCTBA METAIIOB: IPOYHOCTh, YIIPYTOCTh, IUVIACTHYHOCTD, BA3KOCTH,
TBepAOCTh. C110COOHI OlIpe/IeIeHHs MEXaHHYECKHX CBOMCTB.

TexHosornyeckne cBOMUCTBA METALIOB: JKHIKO TEKYYECTh (JIMTEHHOCTD), KOBKOCTh
(nedhopMHpPYEeMOCTS), TPOKANHBAEMOCTh, 00padaTHBaEMOCTh PE3aHiEM, CBAPUBAEMOCTS.




IpakrHyeckoe 3ausTHe Ne 1 «Onpeenenne npeaesa npo4HOCTH H INIACTHYHOCTH NIPH
PACTSIZKEHHH METAJIJIOB H CILIABOBY

IpakTHueckoe 3ausnTHe Ne 2 «OnpeaesieHHe y1apHoii BA3KOCTH METALIOB H CILIABOBY

CamocTosTesibHas padoTa ofyqaromuxcs:

1. Cucremarnyeckas npopaboTka KOHCIEKTOB 3aHsITHH, yueOHOH U crieruanbHO#i
JUTEPATYPhI 110 BOIPOCaM JaHHBIX TEM.

2. IToaroToBka K NpakTHYECKUM 3aHATHIM C HCIOJb30BAHHEM METO/IMYECKHX
pexoMeHauuit npenoxararens, oQopmueHue OTYETOR U NOATOTORKA K UX 3a1ure.

3. IloaroroBka pedeparoB 1o TeMaM: «MexaHHYecKHe U TEXHOJIOTHYECKHE UCIIBITAHUS U
CBOHCTBA KOHCTPYKIIHOHHBIX MaTepHaoB», «CBA3b MEXIY CTPYKTYPOH H cBoiiCTBaMH
METAJLIOBY.

Tema 1.3.
«Kenezo u ero
CILIABBI»

Coaepxanne y4eOHOro MmarepuaJa: YpoBeHb 0CBOCHHHA

1. 7Kejie30 H ero cnjiasbl 3
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Temamuka yueonblx 3aHAmMUI:

OOurHe MOHATHS O KeJIe30yTIepOAUCTRIX cIulaBax. [Ipou3BoACTBO YyryHa U cTaiy.
CoBpeMeHHBIe NTPOIIecChl H3rOTOBIIEHHS CTalH. /luarpaMMa COCTOSIHUSL CUCTEMBI JKeJle30 —
yriepo. BiusHue XMMHYECKHUX JIEMEHTOB Ha cBOHMCTBA cTasu uyryHa. Kilaccudukanus
crasielf o XHMUYECKOMY COCTaRBY, [10 HA3HAYEHHIO, 110 crocody NPOH3BO/ICTBA, 110 KaYeCTRY,
IO CTENEHH PACKHCIICHHS.

KOHCTpYKIIHOHHBIE CTANH. YTIIePOJAUCTHIE H HHCTpYMEHTaNbHbIE cTaid. CTanu ¢ 0coOBIMH
dbuzpueckuMu cpolictamMu. Mapxuposxa crasieii u CTijiaBoB.

lIBeTHBIE MeTaJIIbl ¥ cTlJlaBbl. MapKHpOBKa CIUIABOB IIBETHBIX METAJJIOB.

IIpakTHyeckoe 3ansaTHe Ne 3 «Onpenenenne TBepAOCTH METAJLJIOB H CIJIABOB 10
bpuneio»

IlpakTnueckoe 3auaTHe Ne 4 « MUKpPOCTPYKTYPHbBII aHAIH3 META/UIOB H CILIABOB»

CamocTosiTesibHast padoTa o0yualomuxcs:

1. CucremMarn4eckas npopaboTKa KOHCIIEKTOB 3aHATHH, y4eOHOH U crienuanbsHON
JUTEPATYPBI [0 BOIIPOCAM JIAHHBIX TEM.

2. IloaroToBka K NpakKTHYECKHUM 3aHATHSIM C HCIIOJIb30BAHHEM METOIUYECKHX
pekoMeHaIuil penojasarens, opopmiieHHe OTYETOB H MOATOTOBKA K HX 3all[UTe.

3. IToaroroska pedeparoB no remam: «BusiHue JlerHpoBaHHS Ha CBOHCTBA
KeNe30yTrepoAUCTHIX CIUIaBoBy», «CTalu ¢ 0COOBIMH CBOMCTBAMH H UX IIPUMEHEHHE B
IIPOMBIIITIEHHOCTHY.

Tema 1.4,
«MeToabl MOJYYeHHA H

Conep:xanue y4eOHOro MmarepsaJa: YpoBensb
OCBOCHHSH
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00padoTKH H3Ie/ Uil u3 1. MeToab! moay4eHusn u o0padoTKH M31eHil H3 MeTA/LIOB H 3
METAJIJIOB H CIIJIABOB» CILIABOB

Temamuka yHeoHbIX 3aHAMUIL

MeTtoapl nonyueHus u 00paboTKH HU3IENUH U3 METAIUIOB U CIUIABORB: IMTHE, IPOKAT,
o0paboTka JaBJIeHHEM H pe3aHHeM, TepMooOpaboTKa, XUMUKO-TepMHYecKkas 00paboTka,
CBapKa, mamka u Jp.

Omxur. Hopmanusanus. 3akanka cranu. [anbBannyeckue, 1updhy3MoHHbIe 1
pacHBUIMTENBHBIE IPOLIECCH HAHECEHH S METAJUIMYECKHX 3alllHTHBIX H 3alllUTHO-
JEKOPaTHBHBIX MTOKPBITHH.

IIpakTHyeckoe 3anaTHe Ne 5 «McceaeqoBanne BJAHSHHA CKOPOCTH OXJIAK/IEHHS HA
CBOMCTBA CTAJIH»

KonrpoJsbhoe 3ansitue Ne 1 «Ctpoenne 1 CBOiicTBA METALIOB)

CamocrosiTe/ibHas padoTa ofyuamuxcs:

1. Cucremarnueckas NpopaboTKa KOHCIEKTOB 3aHATHH, yueOHOH U cnenuanbHOR
JAUTEPATYPH IO BOMPOCAM JaHHBIX TEM.

2. IToaroToBka K NpakTHYECKUM 3aHSTHAM C HCIONb30BAaHHEM METOIHYECKHX
pekoMeHaluui npernoaasares, opopMIeHHE OTYETOB H NOATOTOBKA K HX 3alllUTE.

3. IloaroroBka pedepaToB o TeMaMm: «MeTo/Ibl 3aIIMThl METAIOB OT KOPPO3HK», «MeTo bl
TEPMHUUECKOM 00paboTKH cTaIei).

Tema 1.5, Coaepxanue yueOHOro marepuaia: YpoBenn
«lIBeTHBIE METAJLIIBI H OCBOCHHS
CIUIABBDY 1. IlBeTHble MeTANIbI H CILIABBI 3

Temamuka y4eOHbIX 3aHAMUIL

CrutaBbl Ha ocHoBe amtoMuHHs. CritaBbl Ha OCHOBe Maruusi. TexHuueckuit THTaH U
THTAHOBEIC crinasel. Mens u ee crutabl. CrimaBsl Ha OCHORE HUKENs. ANIOMMHUII 1 CIUIABBL
Ha ero OcHOBe. AHTH(PHKIIMOHHBIE CIITIaBbl. bUMeTaIbL.

IIpakTH4ueckoe 3anaTHe Ne 6 «ConocTaBuTe/IbHAS XapaKTePHCTHKA BETHBIX
METAJLJIOB»

CamocronTeabnas pabora ody4yaromuxcs:

1. Cuctemarndeckas npopadboTKa KOHCHIEKTOB 3aHATHHA, yueOHOH ¥ cnenuanbHoh
JMTEpaTyphl 110 BONPOCAM JaHHBIX TEM.

2. IloaroToBka K MpaKTHYECKUM 3aHSATHSIM C HCIOIB30BAaHUEM METOIHYECKHX
peKoMeHIaIMi npemnoaBaressi, OpopMIEHHE OTUYETOB H OATOTOBKA K X 3alllHTE.




| 3. MoaroToska pedepatos 1o Temam: « Tyroniaskue u 61aropoIHEIE METAILTHL H CILIABBI,
«OCHOBBI TEXHOJIOTUH TEPMHUYECKOH 00pabOTKH [IBETHBIX METAJUIOB H CILJIABOB).

Pazpen 2. Pasznen 2. «OCHOBHBIE CBE/ICHHSI 0 HEMETAJLTHYECKHX MaTePHAIAX» 2
Tema 2.1. Copep:kanune yyedOHoro marepuaJjia: Yposenb 2
«OcHoBHbBIE CBeIeHHHA 0CBOEHHS
0 HEMeTAIHIECKUX 1. OcHoBHBIC CBe/ICHHS 0 HEMETAJLUIHYECKHX MaTepHAaaax 3
MaTepHaIax» Temamuxa yueGuux 3auamui: !

Knaccudukanus, crpoeHue 1 cBOHCTRA HEMETANTHYECKHX MATEPHAIIOB (IIIaCTHYECKHE
MAaccel, MOJUMEPEI, KOMIIO3HIIHOHHEIE MATEpHaJlbl, KEPAMHKA H JIp.)

Tunosele TepMoIIaCTHYHEIE MaTEePHabl (M1acTMacca/IIACTHK). 1
Tunossie TepMOpEaKTHBHEIE MaTEPUAIEL.

Camocrosite/ibHas paGora o0yyaromuxces:
1. Cucremarueckas npopaboTka KOHCIIEKTOB 3aHATHH, yueOHOM 1 cienuanbHo 1
JIMTEpaTYphl 110 BONPOCAM JAHHBIX TEM.

2. IToaroroBka K NpakTHYECKUM 3aHATUSAM C HCIIOJIB30BAHHEM METOJHYECKHX
pekomMeHanui npernoaasares, opopMIIEHHE OTYETOB M MOJATOTOBKA K MX 3allUTe.

3. Iloproroska pedeparos no temam: «llonumMepHble MaTepuanbl B MAITHHOCTPOEHHHY,
«KoMI1o3unoHHbIe MaTeprabl, apMHPOBAHHBIC XHMAYECKUMH BOJOKHAMHY.

4. lloaroroska K auddepeHIIMPOBAHHOMY 3aUeTy.

Anddepennuponannbiii 3auer 1

Beero 49

Jlns XapakTepHCTHKH YPOBHS OCBOEHHS y4eOHOro MaTepHasa UCIOIb3YIOTCs ClIeAYIoIHe 0003HaAYeHHSL:
1 — o3HaKOMUTENbHBIH (BoCIIPOH3BeieHHE HH(DOPMALIHH, y3HABAHHE (pacro3HaBaHHie), 0OBsICHEHHE paHee H3YUeHHbIX 00BEKTOB, CBOHCTB U T.II.),
2 — penpoayKTHBHBIH (BBINOJIHEHHE JEATEILHOCTH 110 00pa3ily, HHCTPYKIIUH HIIH 110 PYKOBOACTBOM);

3 — IpoAYKTHBHBIH (caMOCTOATENbHOE IJIAHHPOBAHUE U BBINIOJIHEHHE JIESTENBLHOCTH, pellleHHe IPodIIeMHbIX 3a1ay).




3. YCJIOBUS PEAJIM3AHUU ITPOI'PAMMBI

3.1. MaTepHa/ILHO-TeXHHYECKOE ohecIeyeHHe
Peanuzaius nporpaMmsl npeanonaaracT HaTH4He JabopaTopuH MaTepHATOBEACHHS

O6opynroBanue maboparopHH:

- pabouee MECTO NpenoaaBaTels;

- IOCcaI0uHBIE MecTa 00yuatouuxcs (110 KOJIUUECTBY 00Y4aloMUXCA);

- KOMITIEKT y4e0HO-METOAHUYECKOH NOKYMEHTAUHH (COTTacHO MEPEyUHIO HCIONb3YEMBIX
yueOHBIX H3AaHHH U TONOMHHTENBHOH JIUTEPATYPEL);

- TaONHIBI IOKAa3aTe/lel MEXaHUYECKHX CBOHCTB METAJLIIOR H CILIABOB,;

- KOMILNEKT IINaKaToB ¥ CXEM:
BHYTPEHHCC CTPOCHHC METANIORB,

ALIOTPONHYECKHE NIPEBPAICHUS B JKeJIe3e; .
nedopManua 1 ee BUIHL

TBEPAOCTh U METO/bI €€ OnpeAe/IeHN,

xraccuduKalnsg 1 Mapku 9yT'YHOB;

KIacCH(UKaLUA 1 MApKY CTAIEH;

JOMeHHas neyvb,

CTaNlCIUIABATBHAS [1€YB;

anropurM paciipoBKH cTanei;

BHJIBI CTAJIEH W MX CBOHCTRA;

MapKHpPOBKA YIIIepOHCTEIX KOHCTPYKUMOHHEIX CTaNed;
MapKUPOBKa YIJIEPOJIHCTHIX HHCTPYMEHTATBHBIX CTaCH;

CTPOCHHE Ppe3HHBl, ILIACTHUECKHX Mace H  IIOIHMEPHBIX

MaTepHaloB; .

. CTPOEHHE CTEKIIA H KEPAMHYECKUX MaTepHAIIOB;
. CTPOCHKE KOMITO3UIIMOHHBIX MATEpHANOB;
. CMAa304HBIC ¥ AHTHKOPPO3HOHHEBIE MATEPHAIILL;
. abpa3uBHBIE MAaTepHALL,

- KoMriekThl HaTypanbHbIx 00pasios:

. KOJUTEKLIUs MeTalutorpadryueckux o0pa3nos «KOHCTpYyKLIHOHHBE CTATH 4
crnapely (Komnekius obpasnos (25 mrt.) — cramm 10, 20, 35, 45 (omxur), 45
(nHopManuzauus), 45 (3akanka B Boxe), 45 (3akanka + ornyck), 45 (3akanka B macne), 435
(3akanka c 1000°C, B Boxy), 65, V8 (mnacTHHuaTEli nepiut), Y8 (3epHHUCTbIH nepmut),
08X18HI10T, LIX15, X12M, uyryns Oensii, cepblii ¢ nnacTHHYaTEIM rpaduToM, Cephlit
C LI3POBHAHBLIM rpadMTOM, Cepblii ¢ XNONLeBHAHBIM rpaduToM, Medb M1, OpoHza
BpO®6-0,15 vnu bpAK19-2, naryns JI163 unu JIC-59-1, amomunnenntit cnna J{16 wnn
AMr6T, crane 20 nocne lLEeMEHTAllHH, CTIb C HUKENEBBIM I[OKPBITHEM), albOoM
MHKPOCTPYKTYP — 1 xoMmIL.;

. 3NMEKTpOHHEH anbboM (oTorpaduii MHKpOCTPYKTYp cTaledf H CILIABOB
(cTame B pPaBHOBECHOM COCTOSHHM; YYTYHBI, CTAIH MOCHAE TEPMHYECKOH 00padoTKu;
CTaNh MOC/AE XONMOMHOH mnacTuyeckoil aedopMallid M IOCTEOYIOLIEr0 HArpeBa;
JETHPOBAHHEIC CTald; IBETHRIE METAIBI W CIUIABBI; ONpEIeNeHHE pa3Mepa 3€pHa
ayCTEHMTA B CcTanu) — 1 .

. KOMITBIOTEPHI ¢ THICH3HOHHBIM IIPOrPaMMHEIM O0ECTICUCHHEM;
. MYJIbTHME/MHHEBIHA [IPOEKTOp; -
. 3KpaH.

® CTallMOHApHBIA TBEpAOMED
¢ MalllHHA pa3pbIBHAsA HCTIBITATENBHAS
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