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» yyeOHoe obopynoBanue «M3yyeHHE MHKPOCTPYKTYDBI, JIEIHPOBAHHOH
cTaan» (KOUIEKLHA MUKPOILIHGOB, a71600M MHKPOCTPYKTYD)

e yuecbnoe obopynoBanue «l3ydeHHe MHKPOCTPYKTYPBI YIJICPOAHCTOM
CT&IM B PABHOBECHOM COCTOSHHMM»  (KOJJIEKUHS  MHKpouutHgos, amsbom
MHKPOCTPYKTYP);

* yuebHoe obopynoBanue «M3yueHHe MHKPOCTPYKTYPHL YIIepoaUcTOH
CTalH B HEPABHOBECHOM COCTOAHHH» (KOJUJIEKHIHMS MHKPOULTH(OB), ansboMm
MHKPOCTPYKTYP, METOJAHUECKHE YKa3aHH);

* THIIOBOH KOMILIEKT y4eOHOTo obopy/oBaHus «Uzyuenune
MHKPOCTPYKTYPE LBETHBIX METALIOB» (KOJIEKIMS MHKPOUUTM(OB), anbbom
MHKPOCTPYKTYP, METOIUYCCKHE YKa3aHuA);

e yuebHoe obopynoBanue <«Jlaboparopus Metammorpa@uu» (MMKpOCKON
Metauorpagpudeckuit  (ypenmuenue x100...x1000 kpar), mudposas kamepa s
MHKpOcKona (5 Meranukcenci), siexTpoHHBI ansbom ¢ororpaduii (100 1t.)
MHKPOCTPYKTYp cTaneit U CIUTaBOB, KOJLIEKITHA 00pa3ios (6 wr.)});

» yuebHoe obopyaoranme «Tepmuueckas ofpaboTka Merawios» (neds
mydensaas (10 n; 1150°C), mukpockon Meramnorpaduueckuii  (yBenueHue
x100...x1000 kpat). uudposas kamepa Ang MHUKpockorna (1.3 meranukcens),
3aKaNoqHbId Dak (7 n) — 2 mWT.. Macao 3aKajloyHoe — 3 Ji, MBI THreIbHBIe 350 MM
— 2 wrt., wunasl tarensHsle 500 MM — 1w, OyMara Hax/JauyHas A8 CHATHUA
oxanuus! (P80...P100) — 10 nucros, obpasus! (ctans Mapky 45;d15x10 mm) — 30 mrT.,
KOJUJIeKLUHs MUKponUTdgoB {16 T.), anbboM MUKpOCTPYKTYp (Popmar Ad) — (2 mr.).

3.2. Uugpopmauuonnoe odecnevenne odydeHus
Ilepeuens wHcenoabszyembix yueOHbIX u3ganuid, Huorepuer-pecypcos, AonogHHTeNLHOIl
JIUTEPaTYPhI .
OcHOBHBIE HCTOYHHKH:
1. OchoBul Matepuanopenenus (Meramuoobpaborka): Yueb.nocobue mis

Had. npod. obpazosanus. (B.H 3annatua, KO .HMCanomxkkos, A.B JlyGoe u ap.); nox
pea. B.H 3annaruna. — M: U1 «Axagemus», 2012.- 256 c.
2. OBYHMHHHKOB B.B. OcHoBbl MaTepHaloBeleHHs Afd CBapLUHKOB:
yueOHHK. - M: M1 «Akaaemusan, 2014. - 256 c.
JonoaHuTe/buble HCTOMHHKH:

3. Coxonosa E.H MartepuanoseacHue (MeTamwioobpaborka): pab.Terpajip:
yueb. nocobue a1 Hay. npod. obpazosanug. - M: U1 «Akagemusy, 2013, - 96 c.



4. KOHTPOJIb 1 OIEHKA PE3YJBTATOB OCBOEHM S YYEFHOH

JUCITATIIMHDI

PesyabTaThl 00y4yenus
{ocBoeHHBIE YMEHUHA, YCBOEHHbIE
3AHATHS)

OcHOBHBIEC MOKA3ATENH OUCHKH pe3y/bTaTa

YMeHus:

- TOJIB30BATHCA CHpaBO‘{HbIMH
TabJIMIAMH U718 OIIpEe/IeNeHHS CBOHCTB
MaTEPHUAJIOR;

- ¥YMEThH [IOJIE3CBATHCH CIIPaBOYHbLIMH TabIHIIaMH s

OIIpeIeIEHHS CBOHCTR YITIEPOAUCTBIX H
KOHCTPYKITHOHHBIX CTalel, HBETHBIX METANIOB U
CILIaBOB, a TaKxKe NOJTHMEPHBIX MaTepHaIOB

(nm1acTMace, HOMHATHIICHA, IOMHIPONMIICHA H T.11.);
-yMeTh MOJL30BATLCA CIPABOYHLIMH TabNHLIAMH JUIA
OTIpEZieNieHUs TIPABHI NMPUMEHEHHA OXJNKIAIONIUX |
CMa3bLIBAIOIIMX MAaTEPUATIOB.

- BLIOMpATL MaTepHANbI [T
OCYIIIECTRICHHUS NTpodheCcCHOHANLHOMH
IEATeNLHOCTH .

- BbI6HpaTb MCTAMTHHYECKNE, HEMECTATTHYCCKHE,
OXJAaJamue MW CMa3blBalOIUEC MaTCepHaJIbl 1A
OCYIICCTBICHHA HpO(beCCI/IOHaJ'H:HOﬁ HEeATEJIBHOCTH
C YUCTOM HX OCHOBHEBIX CBOMUCTB H MAapKHpOBKH.

3nanus:

- HauMeHOBAHHE, MapKHPOBKY.
OCHOBHBIC CBOMCTBA H KIacCH(PHKALHIO
YIAEpOMCTEIX M KOHCTPYKLMOHHBIX
cTanefl, LBETHBIX METALIOB H CIIIABOB,
a Tak¥e IONHMEPHBIX MaTepHaloB (B
TOM 4YHCie I1JIaCTMAace,lTOJIH3THIIEeHE,
TNONUIIPOITMICHA U T.11.);

- 3HATL HaWMCEHOBaHHE, MAPKHPOBKY, OCHOBHLIC
CBOHCTBA M KHBCCH(I)HI(&LIH}O YriepoduCTeIX - H
KOHCTPYKUHOHHEIX CTalicli, LBCTHBIX METAIUIOB H
CILTIABOB, & TAKXKe NONMHMEPHBIX MATCPHANIOB (B TOM
YUCAC TNIacTMAacC,IIOTHITHNCHA, TOJHNPOIIHIEHa o

T.1.);

- IpaBHIla IPUMCHCHHA OXJIaKIAoLIHX
1 CMA3BIBAIOUINX MaTCPHANOB,

- 3HATL TnpaBHia MNPHMEHCHHS OxXnaaaarolnx H
CMa3bLIBaloNIuX MaTEPHAJloB,

- MEXaHHYEeCKHE HCMBITaHHS 00pasnos
MAaTEPHAIOB.

- 3HaTthk METOJHKY NPOBEICHHSA Pa3/IHYHBIX METOLOB
MEXaHMYECKHX UCNBITAHHH 06pa3110B MaTCpHAIOB




IlporpamMa yuebnoit mucoHiuimHel OILO3 «OcHOBBEI MaTepHalioBeNeHHS» pazpaboTaHa Ha
ocHoBe @enepansHOre rocylapeTBeRHOTO o0pazoBaTeNibHOTO cTagnapra (nanee — ®IOC CTI0)
no npodeccun 15.01.05 Cpapimux (pydHoit ¥ YaCTHYHO MEXAHW3MPOBAHHOM CBAPKH (HAIUIABKH),
(yrBepxknénHoro Munobprayky Poccun  npuxazoM Ne 50 or 29 sausaps 2016 rona,
3aperucTpuposantoro MunHcTepeTBOM tocTuinpr Poccuitckol Mepepanvu 24 susapd 2016
roja, perucrpauHoHHbrii Ne 41197), ¢ ydeToM npuMepHol OCHOBHOH o0pazoBareNbHOMN
nporpammb! OI1.03 «OCHOBBI MaTepHAIOBEACHHA» CPEIHErO NPOQECCHOHANLHOTO 00pazOBaHKA
(nanee — ITOOII CIIO) , perncrpauroHHsid HoMmep: 15.01.05-170919, gara peructpanyu B
peectpe: 19/05/2017

Pexsuzutel pemeans DYMO o exinodenun ITOOIT g peectp:

[TpoTtoxon Ne 4 o1 31.03.2017r.

Opranuzanus — pazpadoruuk: punyan I'BIIOY «Tponuxuil TeXHONOTHYECKHH TEXHHKYM) C.
OxTa0pbcKoe .

Pazpaboryuk: Conoeeer C.A., mpenoaasarens Gunnana [BITOY «TpoMUkHil TEXHONOrHYECKHR
TeXHUKyM» ¢. OKTsOpbeKoe.

Paccmmpeno Ha 3acelaHny MHKIOBON MEeTOOUYECKOH KOMHCCHH

OpoToKo No or r.




COAEPKAHUE

. OBINAA XAPAKTEPUCTHKA PABOYEH
NOPOI'PAMMBLI YHEBHOU JUCIIUIT/IAHDI

. CTPYKTYPA U CONEPKAHUE YYEBHOH
JAUCHHUIIJIHHBI

. YCJOBUSA PEAJIM3ALINA ITPOI'PAMMbI

- KOHTPOJ1b H OUEHKA PE3YJIbTATOB
OCBOEHHA YHEBHOH JUCIHHUIIINHBI

11




1. OBLIASI XAPAKTEPUCTHKA PABOYEN ITPOTPAMMbI YYEBHOM

AUCHUITIUHBI
OI1.03 OCHOBBI MATEPHAJIOBEAEHHW S

1.1. O61acTh NpUMEHEHHS NPOrPaMMbI

PaGovas mporpamma y4eGHON AMCLHIUIHHEI SIBISETCS YaCThIO NHPHUMEPHOH OCHOBHOIM
oOpaszoBarebHOH mporpamMmbl B cootBerctBun ¢ PIOC CIIO 15.01.05 Ceapmuk (pyuHoit u

YacTUYHO MEXAHUIUPOBAHHOH CBApKH (HAIUIABKH)

1.2. Mecro aNCUHOMMHBI B CTPYKTYPE  OCHOBHOIT

npodgeccioHAILHOIR

06pa30BaTENLHOH NPOrPAMMBI: THCIUITIMHA BXOAUT B 00LIENIPOodecCHOHAIBHBIHA [IMKIL.

1.3. lenas w NIaAHHPYeMbIe Pe3yIbTATHLI 0CBOCHHMS AHCUHIIHHLL:

B pe3syspTaTe 0CBOCHHUS AHCUMILUIMHBL 00YYAOLIMICS JODKEH YMETh:

- IOMB30BATRCS CIIPABOYHBIMH TabNHIIaMH A8 ONpeaeieHls CBOHCTE MATEPHAITOB;
- BBIOMPATL MATEPHAIE] ANS OCYUIECTBICHHA NpO(ecCHOHATLHON AeATeNLHOCTH

B pesynepTaTe 0CBOEHMS THCUHILTHHEL 00 YUAIOLIHHCS TOKEH 3HATH:

- HaUMCHOBaH ¢, MAPKHPOBKY, OCHOBHEBIC CBOHCTRA H Knaccmbmcaumo YIIepojuCTeX H
KOHCTPYKIITHOHHBIX CTaﬂeﬁ, HBETHBIX METAIOB H CIIABOB, d TAKKE MOJTHMEPHEBIX MAaTCPHAIOR (B

TOM 4HHCIE IITacTMACC, MMOAHMITHIICHA, nonunponuneua);

- IpaBua NpHMEHEHHS OXJIaKIArOIINX B CMa3kIBAIOIIHX MaTCpHAaNoB,

- MEXAHHYECKHE UCTIBITaHHS 00pa3IoB MaTepUanoB
1.4. KomvecTBo 4acoB Ha 0CBOeHHE MPOrPAMMBI JIHCIHATUIRHBI:

MaKkCHMaNpHOIl yuedHol Harpyski obydaromerocsS0 vac, B TOM uncie:
obs3aTebHOH Ay IUTOpHOM yaeOHOit Harpysky oOyqatomerocs 34 vyaca; .

CaMOCTOATENbHEIE padOThl 00yuaromuxcs l 74acos.

2. CTPYKTYPA U COJAEP)KAHHUE YUEBHOH TUCITAILINHBI

2.1. O6bem y4eOHOI AHCHHILIHHBI H BHAbI Y4eOH0il padoThl

Bug yuedHoii padorhi

Obvem vacos

Makcuma/ibHas y4eDHaA HATPY3Ka (Bcero) 50
O0s3aTeNbHBIC AYAHTOPHBIE YYeOHbIE 3AHATHS (Bcero))) 34
B TOM YHcCHe:

[PaKTHYECKHE 3aHATHA 17
BreayauTopHad (camocTosTeILHas) yueOHas padora (Beero) 16
B TOM YHCHE!

- cucTeMaryyeckas npopadoTka KOHCIIEKTOB 3aHATHH, y4eOHOiH, 16

JOTOJHHTENLHOH M CIIPABOYHON THTEpaTyphl NPH IOArOTOBKE K 3aHATHAM;
- MOATOTOBKA K [IPAKTHHECKHM padoTaM ¢ UCMOIb30BAHUEM METOMHUECKHX
pekoMeHIalui npenoaasatess, oQopMIeHUE IPAKTHUECKUX pabOT, OTUETOB
U [IOANOTOBKA K MX 3alLUTE;

- IOArOTOBKA K KOHTPOJIBHOI paboTe;

- [TIOAr0TOBKA H 34lllUTAa ped)eparos Mo JaHHbIM TEMaM.

Hrorosad atrecTauld B ¢gopme 1uddepeHIIHPOBAHHOIO 3a4eTa

~

! B toMm uucne MpOMERYTOUHAA ATTECTALHA.




(

2.2, Temaru4decKuii mjan U cojepkanne y4eOHoH ANCUHIIHHBL

‘, Haumenopauue Copepaanue yaedHoro Matepuaia u GopMel 0PraHu3 A e Te/ b HOCTH Oo0sem gacon
pPAa3/ieJIoOB H TeM obyuaromuxcs

1 2 3

Pazgen 1. Paznen 1 «OcHoBHbIe cBeieHnst 0 Metaaax. CTpoenue H cBoiicTBA MeTALIOBY 47

Tema 1.1. Copaep:xanne yueOHOro MaTepuaJa: Yposenn 3
«ATOMHO- ocBOEHHs

KpHCTALTHYECKoe 1. ATOMHO-KpHCTA/LINYECKOE CTPOCHHE METAJIOB 2
CTpoeHNEe METALIOBY Temamuka yueonsix sauamui: 2

()6!11“8 CBCJACHHA O METaJljlax. Tunel aTOMHBIX CBA3€H 1 UX BJIMSHHE Ha CBOWCTBA METAIJIOB.
A'I‘OMII()-KPHCTEU'II]H‘ICCK()C CTPOCHUC MCTAJLJIOB. OCHOBHBIE THITBI KPUCTATHHYCCKHX
peUICTOK.

Camocrosrejabaas padora 00y4alommxes: 3
1. CucremaTnueckasi npopaboTKa KOHCNEKTOB 3aHsTHIi, yueOHOll 1 crienHanbHol
AWTEPATYPHE IO BOIPOCAM JAAHHBIX TEM.

2. lloiroroBKa K NpaKTHUYECKHM 3aHATHAM C HCIIOJIB30BAHHEM METOIHYECKUX
peKoOMeHIalMi npenojasarelis, ohoOpMIEHHE OTUYETOB W IOJATIOTOBKA K UX 3allMTE.

3. [Toproroeka pedeparton 1o temam: «Mcropus pazBuTHs HaykH 0 MeTailax», « THIibl
ATOMHBIX CBS3€H M HX BIIMSIHME HA CBOICTBA METAILJIOBY.

Tema 1.2. Cojepxanne yuebHOro MarepHaJia: Yposenb
«CpoiicTBa META/LIIOBY O0CBOECHHS 12
1. Caoiicrsa MeTajLioB 3
Temamura yuednbix sanamui: 9
OcHoBHbIe CBOHCTBA METAIIOB, OKa3bIBAIOLIME BIUSHHE HA ONpee/ieHUe UX chephl 4

IIPUMEHEHHS: (PU3HYECKHE, XUMHYECKHE, MEXAHMYECKHE, TEXHOJIOIHYECKHE.
dusHueckre cBOiCTBa METAUIOB: IUIOTHOCTE, MJIaBJICHHE, TEIJIONPOBO/IHOCTD,
3MEKTPONPOBOAHOCTE, TEIUIOBOS PACHIUPEHUE.

XHMHYECKHE CBOHCTBA METAJIJIOB: OKUCIISIEMOCTD, KOPPO3HOHHASA CTOHKOCTS,
KapOCTOHKOCTh, KapoIpOYHOCTb.

MexaHHyecKHe CBOMCTRAa METAIJIOB: MPOYHOCTh, YIPYTOCTh, MJIACTHYHOCTD, BA3KOCTH,
TBeP/10CTh. Cr1ocoObl ONpee/IeH!sl MeXaHHYECKHX CBOMCTB.

TexHnonorgueckue CBOHCTBA METAIUIOR: MJIKO TEKYUECTh (JIMTEHHOCTD), KOBKOCTh
(JlehOopMHpPYEMOCTD), IPOKAIMBAEMOCTh, 00pabaTbiBaeMOCTh pe3aHHeM, CBAPHBACMOCTE.
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] [MpakTuueckoe 3ausitne Ne 1 «Onpejerenne npeaea npoyHoCTH U IVIACTHYHOCTH MPH 5
PACTHKEHHH METAJLIOB H CILIABOB»
IMpakTiueckoe 3anaTue Ne 2 «OnpeaeeHne y1apHoii BASKOCTH MeTA/LIOB H CILIABOBY»
CamocTosiTe/IbHasA paboTa odyqamuxces: 3
1. Cucremarudeckas npopaboTka KOHCIIEKTOB 3aHATHI, yueOHOH M crienraibHOl
JIATEPATYPHI [10 BONPOCAM JaHHBIX TEM.
2. IloaroroBKa K NpaKTHYECKHM 3aHSATHAM C UCIIOIB30BAHHEM METOHYECKHX
pekoMeHJanuil npenojasarens, oGpopMIeHHe OTYETOB M MOATOTOBKA K UX 3alHTE.
3. IloaroroBka pedeparoB 1o Temam: «MexaHH4YecKHe H TEXHOJIOITHUECKHE UCIILITAHUS U
CBOHCTBA KOHCTPYKIIMOHHBIX MaTepHalloB», « CBA3b MEXKY CTPYKTYPOH H CBOMCTBAMH
METAJLIOBY.

Tema 1.3. Conepxanne yuebHoro marepuaa: Yposenb o¢BoOeHHSI 11
Spsatyue Yoyl B ol . - 2
«/Kenezo n ero 1. ZKejezo m ero cniiaBbl _ L 3 -
CINIABBI» Temamuka yuebnolx sanamuii: B - - - 3
OO01Me NOHATHS 0 KEJIE30YIICPOJHCTRIX crulaBax. [IpoM3BOJACTBO UyryHa v cTaliu. 3

COBpeMEHHBIE TTPOIECCH] H3IOTOBICHH cTau. JlnarpaMMa CoCTOSIHUS CHCTEMBI HKEJIE30 —
yriepoJi. BiaMsHue XMMHUECKHX HJIEMEHTOB Ha CBoMcTBa ctaim uyryHa. Kilaccngukanus
CTaJIeH 10 XHMHMYECKOMY COCTaBYy, M0 HA3HAYCHHIO, 110 COCO0Y IMPOU3BOJICTEA, 110 KAYCCTBY,
110 CTENEHH PACKUCIICHHSI.

KoHCTpyKIMOHHBIE CTAN. Y TIepOANCTbIE H HHCTPpYMenTalbHbie cTann. Crain ¢ ocobbimu
(pM3MUECKHMH CBOHCTBAMHU. MapKHpOBKa cTajiell M CILJIABOB,

[|BeTHBIC MeTAILI U CIIaBbl. MapKHpOBKa CIUIABOB LIBETHBIX METAILIOB.

IIpakTinueckoe 3annrTne Ne 3 «Onpeaeiienne TBepaoCcTH MeTALI0B U CIVIABOB 110 5
bpunemo»
[IpakTuyeckoe sansaTHe Ne 4 «MHKPOCTPYKTYPHBIH AHAJIM3 METAJLI0B H CILJIABOB»
CamocrosTesbhasi padora odyuamumxcsn: 3
1. CucremaTuueckas mpopadoTka KOHCIEKTOB 3aHATHH, yueOHON u crienHanbHON
JUTEPATYPHI IO BOIIPOCAM JIAHHBIX TEM.
2. IToAroToBKa K NMPAKTHUYECKHM 3aHSTHAM ¢ MCIIOJIB3OBAHKHEM MECTOMUYECKUX
peKoOMeHIAlMi npenoaasarelis, ohopMIEHHE OTYETOR H IIOJIFOTOBKA K UX 3alIUTE.
3. [Moarororka pedeparos no temam: «BiausHue JeripoBaHMs Ha CBOHCTRA
HKENEI0YTHEPOUCTHIX CIIABORY, «CTanu ¢ 0cOOLIMU CBOWCTRAMY U UX NIPUMEHEHUE B
MPOMBILILICHHOCTHY. 7 B
Tema 1.4. Coep:kaHne yueOGHOro MmaTepHaja: . ¥Yposennb 11
«MeToabl nonyveHus u ocBOCHUs
a 6

T s i e e e e e E—,
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oOpaboTkn uigeauii u3 1. Meroabt noayyenns u o0paboTKky w3feani U3 METALIOB # >

MeTALIOB H CILIABOB» CILIABOB
Temamuka y4ebHbIx 3aHAMUIL 8
MeToabl monyueHus 1 00pabOTKH H3JIeNTHil U3 METAaJlJIOB U CIUIABOB: THTHE, MPOKAT.
obpaboTka JaBJIeHHEeM H pe3aHHeM, TepMoodpaboTKa, XMMHKO-TepMuYeckas odopaborka, <
cBapkKa, Iaiika 1 1p.
Omxur. Hopmanuzanus. 3akanka ctanu. [aneBannyeckue, 1H(GGy3HOHHBIC H
pacnbUIMTENBHBIE TPOIIECCH] HAHECEHU METANIHYECKHX 3allIUTHBIX U 3allIUTHO-
JEKOPAaTHBHBIX TTOKPHITHH.
IMpakruyeckoe 3ansarue Ne 5 «Mcecaenosanne BIHSHUSI CKOPOCTH OXJIAMK/ICHHH Ha 4
CBOMCTBA CTAIW»
KonrtpouabHoe 3ausTie Ne 1 «CTpoeHue H CBOiicTBA METALIIOB 1
CamocrosiTe/ibHasi padoTa 00y4AIHXCH: 3
1. Cucrematuyeckas npopadoTka KOHCHEKTOR 3ausTHil, yueOHoil U cnienuansuoit
JMTEpaTyphl 110 BOMPOCAM JIAHHBIX TEM.
2. IToAroToBKa K NpaKTHYECKUM 3aHATUSAM C HCIOIL30BAHHEM METOIUYECKUX
peKoMeH1alui 1penoaaBaresns, oopMIeHHEe OTYECTOB M MOATOTOBKA K UX 3alHTE.
3. [loaroroska pedepaTos no TeMam: «MeToabI 3aLMThl METAJUIOB OT KOPPO3HH», «MeTo 1kl
TePMHUYECKOH 00pabOTKH cTanei».

Tema 1.5. Coaep:xanue yuednoro MarepuaJia: Yposeun 8
«l1BeTHBIE METALIBI H 0CBOEHUSI
CIJIABBD) 1. HBeTHbIC METANIBLI H CILIABDI .

Temamuka yueOnvix sanamuii: 5
CnnaBbl Ha ocHOBe anmoMUHMA. CIUIaBbI HAa OCHOBe Maruus. Texnuyeckuii THTaH U 2
THTAHOBBIE criIaBbl. MeZlb M ee criaBbl. CrJlaBbl HA OCHOBE HHKeJIs. AJTIOMUHHH H CILIABbI
Ha ero ocHoBe. AHTH(PUKITMOHHBIE CIIJIaBbl. bUMeTaIl/IbI.
Ipakruueckoe 3ansitue Ne 6 «ConocraBure/ibHAsi XapaAKTEPHCTHKA IBETHBIX 3
METALIIOBY
Camocronrenbuas padora ofyqaoumxes: 3

1. CucremaTHieckas npopaboTKa KOHCIEKTOB 3aHATHH, y4eOHOM U clielHaIbHOM
JIMTEPATYpPhbl 10 BOIIPOCAM JIAHHBIX TEM.

2. [loaroroBka K npakTHYECKUM 3aHATHSAM C MCIONb30BAaHUEM METOIHYCCKUX
pekoMenjauMii nmpenoasates, 0GopMICHHE OTUETOB M IOJIrOTOBKA K HX 3aLIUTE.




3. IloaroroBka pedepaTor 1Mo TeMaM: « TyromnaBkie 1 01aropoaHLIe METABL M CTIIABLLY,
«(CHOBBI TEXHOIOTHH TepMHUYECKON 0OpabOTKH IBETHRIX METALIOB H CIINTABOBY.

Pazaen 2. Paszaen 2. «OcHoBHBIE CBEIeHHA 0 HEMETAJUINYECKHX MaTepHAIaX» 2
Tema 2.1, Copaepkande yyebHoro matepuajia: Yposens 2
«OcHoOBHBIE CBeeHHS 0CBOEHHH
0 HEMETALJIMHECKUX I. OcHoBHbIe CBeJeHUs 0 HeMeTALIMECKHX MaTepHaJiax 3
MaTepHaiax» Temamuxa yueonvix sanamuis 1

Krnaccudukanus, cTpoeHde U CBOICTBA HEMETATUTHYECKHX MATEPHANIOB (IIJTACTHYECKHUE
MACChI, OJIUMEPH], KOMITO3UIIHOHHBIE MATEPHAIIBL, KepaMHKa U [Ip.)

THNOBBIE TEPMOIUIACTHYHBIE MATEPHANBI (IJIACTMACCA/TIIACTHK). 1
THUIOBRbIC TEPMOPEAKTHBHEIE MATEPHATIBL

CamocTonTebnag padoTa 00yuaromuxcn:
1. CucremaTnueckasd NpopaboTka KOHCNEKTOR 3aHATHH, yueOHOI 1 criennanbHOH 1
JIUTCPATYPEI 10 BONpOCaM JaHHBIX TEM.

2. HOIIFOTOBKH K TIPAKTHYCCKHUM 3aHATHAM C HCNOJIB30BAHHEM MCTOIHYECKHX
peKOMeHﬂﬂHHﬁ npenogapareis, O(l)OpMI[CHHe OTHYETOB U HNOA'OTOBKA K HX 3allHUTe.

3. [TonrotoBka pedepatos no TeMam: «[JoMHMepHBIE MATEPHATBI B MAIIHHOCTPOEHHHY,
«KOMIO311IKOHHBIE MATEPHANEI, APMHPOBAHHBIE XUMHUYECKHMH BOJIOKHAMHY.

4. [Toxrorogka x nudepeHUMPOBAHHOMY 3aUETY.

JAnddepennnpopaHHblii 3a4eT 1

Bceero 50

Jns XapakTepUCTHKM YPOBHS OCBOSHHS YYeOHOIo MaTepHaIa HCIONBIYEOTCA CIeAYIONHe 0O03HAUCHHSA:

| — 03HAaKOMHTEMbHBINR (BOCHIPOH3BEIeHHE HHDOPMAIIHH, Y3HABaHKe (paclo3HaBaHue), 0OLACHeHHE paHee H3YUCHHBIX 00BEKTOB, CBOMCTB | T.I1.);
2 - penpoAYKTHEHBIH (BBIIONHEHHE AEATCNBHOCTH 110 00pa3Ily, MHCTPYKUMH HIIKM 1I0] PYKOBOACTBOM);

3 — IPOAYKTHBHBIH {CaMOCTOATENBHOES THAHKPOBaHKE U BHINOIHECHKE JeATEABHOCTH, peilleHue npodneMHbIX 3a1a4).




3. YCJIOBUS PEAJIM3AIIUUA ITPOT'PAMMBI

3.1. MaTepuaJbHo-TeXHH4YeCcKoe odecneyeHne
Peanuzanusa nporpamMMel pemonaraeT Haiuyse 1adopaTopul MaTepraioBe/IeH sl
ObopyaoBanue madbopaTOpHH:

- paboyee MecTO NpernoaaBares;

- IOCAZI0YHBIE MecTa 00yYaIOLIUXCs (M0 KOJIMIECTBY 00yUaronuxcs);

- KOMIUIEKT Yy4eOHO-METOAMYECKOH JIOKYMEHTALHH (COrJIACHO MEPevHIO HCIOJIb3YEMBIX

yueOHBIX H3JaHHH U JONONHUTEILHOH JTHTEPATYPHI);
- TaOJIMIIBI TTOKA3aTEICH MEXaHHYECKMX CBOHCTB META/IIOB U CIUIABOB;
- KOMIUIEKT IUIAKaTOB H CXEM:

° BHYTPEHHEE CTPOCHHE MCTAJIJIOB;

° AUIOTPOIMYECKHE NPEBPALIICHHA B JKelle3e; )
. Jaedopmanus 4 ee BHbL,

L TBEPIAOCTE H METO/IBI €€ OMPENCIICHHSA,

. K1accH(UKalys U MapKH YyTyHOB;

* KJ1accH(BUKaIHMS 0 MapKH CTallel;

B JIOMEHHas NeYb;

. CTallefIaBUIILHAS 11eYb;

AITOPUTM paciindporKU CTaNeit;

. BHJIBI CTale W UX CBOHMCTRA;
. MapKHPOBKA YIJIEPOAUCTBIX KOHCTPYKLIMOHHBIX CTAJIEH;
. MAapKHpPOBKa YITIEPOJAUCTBIX HHCTPYMEHTAIBHBIX CTalCH;
. CTPOGHHE  PpE3WHBL.  IUIACTHYECKHMX Macc M MOJHMEPHBIX
MaTEpPHANIOB; :
° CTPOEHHE CTEK/Aa U KEPAMHYECKHUX MATEPHATIOB;
° CTPOEHHE KOMIIO3HIIHOHHBIX MaTepPHAJIOB;
° CMa304Hble H AHTHKOPPO3HOHHDBIC MaTEPHAIIBI,
° abpa3uBHbIE MaTepUAIEI.
- KOMIUIEKTBI HaTypalbHBIX 00pa3IoB:
. KOJUIeKIHs MeTanorpadudeckux 00pasnoB « KOHCTpYKUHOHHBIE CTald U

cruiaBel»  (Kosuiekuust odpasuo (25 mr.) — cramm 10, 20, 35, 45 (omxwur), 45
(Hopmanuzauud), 45 (3aKanka B Boae), 45 (3akaika + oTnyck), 45 (3akanka B macine), 45
(3akanka ¢ 1000°C, B Bomy), 65, Y8 (maacTuHUaTkli nepiuT), Y8 (3epHHCTHI MepiuT),
08X18HIOT, LIX15, X12M, uyryHs! Oe/IbIi, CEpPBIH € MJIACTHHYATBIM IpahuTOM, Cepblil
C [APOBHJIHBIM TpaduTOM, Cepbld ¢ XJIOMBEBHAHBIM TIpapuToMm, Meab M1, Oponsa
bpO®6-0,15 unu bpAXKu9-2, naryss JI63 nmu JIC-59-1, anromunnesslii crtas 116 umu
AMr6T, crans 20 nocse 1eMeHTalUd, CTaldb C HHUKEJIEBBIM IOKPBITHEM), alb00M
MHUKPOCTPYKTYP — 1 KOMIL.:

J IEKTPOHHBIH atsboM dotorpadguili MUKPOCTPYKTYp cranel H CIUIaBoB
(cTamH B PaBHOBECHOM COCTOSHMH; YYTYHbBI; CTAlM IOCJ€ TEPMHYECKOH 00paboTKH:
CTadb MOCJIE XOJOAHOH IUIaCTHYeCKoi jAedopMalMM M [OCIEAYIOUIEIO Harpesa:
JETHPOBAHHBIE CTAIM; IBETHBIE METAUIbI H CIUIABBI; OINpPEJEJIEHHe pasMepa 3epHa
ayCTeHHWTA B CTalnM) — 1 LT.

. KOMIIBIOTEPbI ¢ TMUEH3HOHHBIM IIPOIPAMMHBIM 00€CIIeUEHUEM;
. MYJIBTHMEIHHHBIA MPOEKTOP;
° IKpaH.

e CTallHOHAPHBIN TBEPIOMED
¢ MalllHHa pa3pbiBHAs UCHbITaTe/IbHAasn



