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1 OBHIASI XAPAKTEPUCTHUKA PABOYEW TIPOTPAMMBI YYEBHOU

TACIATITAHBI

1.1 leab 1 MeCTO TUCHUILIMHBI B CTPYKTYPe 00pa30oBaTe/ibHOI PorpaMMbl
Pabouass mporpamMmma yueOHOW JUCHUIUIMHBI «MaTepuanoBeqeHNe» SBISICTCS YacThIO
[IpOrpaMMbl IOATOTOBKM CIIELIMAIIMCTOB CPENHEro 3BeHa 10 crnenuanbHoctu 15.02.17 MoHTax,
TEXHUYECKOe OOCIyKMBaHUE, SKCIUTyaTallusi M PEMOHT MPOMBIIUIEHHOTO o00opynoBaHus (110
orpacisim). Pabouast mporpamma cocraBieHa sl 04HOM GopMbl 0OyueHus.

Ienb AUCUMIUIMHBL: MTO3HAHUE CBOWCTB MaTEpHUajOB B 3aBUCHMOCTH OT COCTaBa U 00paboTKH,
METOOB UX YIIPOYHEHUs JJIs Hanbosee 3 GeKTUBHOTO MCIIOJIb30BAaHMS B TEXHUKE, a TAKXKE CO3/1aHUe
MaTepuaoB C 3apaHee 3aJaHHbIMM CBOWCTBAMM: BBICOKAs IPOYHOCTh M ILIACTUYHOCTb, BBICOKAS
AJEKTPOIPOBOIHOCTD UJIU BBICOKOE COIIPOTUBIICHNE

Jucuunnuna «MaTepuanoBeeHUe» BKIIIOUEHA B 0053aTeNbHYIO0 YacTh «IPO(eCCHOHATIBLHOTO)
UKJIa 00pa30BaTEIbHOM IPOTPAMMBI.

1.2 llepeyens MJIAHUPYEMBIX Pe3yJIbTATOB OCBOCHH TUCHMIITUHBI

ConeprxaHue AMCUUILUIMHBI OPUEHTUPOBAHO HA MOATOTOBKY OOYYAIOIIMXCSl K OCBOGHHUIO BUJIOB
JESTEIbHOCTH TPOrpaMMbl IOJITOTOBKM CIELUUAINCTOB CPEJHEr0 3BEHAa [0 CHELMAIBbHOCTH U
OBJIA/ICHUIO CJIEAYIOIINMU MPO(PECCUOHATBHBIMUA U OOIIUMH KOMIETEHIUSAMMU:

I[IK 2.1 TIIpou3BoAWTh TEXHHYECKOE OOCTY)KMBaHWE U JHATHOCTUKY IPOMBIIUIEHHOTO
(TEXHOJIOTMYECKOro) O0OpYAOBaHUS B MPOLECCE 3KCIUIyaTallud B COOTBETCTBMM C TEXHHUYECKON
JOKYMEHTAIUEH.

IIK 4.3 IIpoBoauTh aHaiu3 pe3yJbTaTOB HCIOJIb30BAaHUS 3arOTOBOK, 3allaCHBIX 4YacTeW,
PacxoaHbIX MaTEpPUAIIOB.

OK 01.Bp16upats crioco0s! perieHus 3aaa4 npopecCuoHaNbHOM e TeTbHOCTH IPUMEHUTENIBHO
K pa3jIM4HbIM KOHTEKCTAM;

OK 02. Hcnosp3oBaTh COBPEMEHHBIE CpEACTBA IIOMCKA, aHaIM3a M HMHTEpPIpETaluu
nH(popMallMid ¥ HMHQPOPMAIIMOHHBIE TEXHOJOTHUHU JJs BBINOJHEHHS 3a4ad MNpo¢ecCHOHaTbHON
NESTEIBHOCTH;.

Pe3ynbTarhl OCBOEHHS JUCHUUIUIMHBI COOTHOCSTCS C IUIAHUPYEMBIMHM pE3yJbTaTaMH OCBOEHUS
o0pa3oBaTenbHON MPOrpaMMBl, IpeacTaBieHHoH B paznene 4 I[TIICC3.
TpebGoBaHMs K pe3ynbTaTaM OCBOEHUS JUCIMIIIUHBI

Pe3y.]'ll)TaTl)I 0CBOCHUA
HNunexec UK YmMmeer 3naer

[K2.1.1 [Mposogur | Vo 1 pacno3HaBaTh | 30 1. 3aKOHOMEPHOCTH

nedexTanuoo MeXaHU3MOB | Kiaccu(UIUMpPOBaTh MPOILIECCOB

00CITy>)KUBaHUS KOHCTPYKIIMOHHBIE M  CBHIPHEBBIE KPUCTAJUTU3AIUH U

000py0BaHUS. MaTepuajbl MO BHEIIHEMY BHUIY, CTPYKTYpOOOpa3oBaHUs
MIPOUCXOXKACHUIO, CBOWCTBAM; METAJUIOB H CIUIABOB,
Y02.pacumdpoBbIBaTh OCHOBBI UX
MapKu TepMO0OpaboOTKH,
MAaIIUHOCTPOUTEITBHBIX CIIOCOOBI 3aIIUTHI
MaTepHaloB, METaJUIOBOT KOPPO3HH;
Yo 3 omnpenensars 30 2. knaccudukaiuio
BHJIBI Y CIIOCOOBI MOJTYYEHUS
KOHCTPYKIIMOHHBIX KOMITO3UIIMOHHBIX
MaTepHaloB; MaTepHaloB;
Yo 4swibupars Mmatepuansl g | 30 3 BBIOOp
KOHCTPYKIOHWH IO X HASHAYCHUIO U KOHCTPYKIIMOHHBIX
YCIOBUAMOKCILTyaTalluu, MaTepUasoB JUIsl TPUMEHEHUS
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B ITPONU3BOJICTBEC

IIK 4.3.1 OuenuBaer | Y0 5 TpOBOAUTH UCCIICTOBAHUS U 30 4 crpoeHue u

KadeCcTBO NpUMEHseMbIX | HCIBITAHUA MAaTCPHUATIOB, CBOMCTBa METAJIOB,

3aroTOBOK, 3amacHpx | YO 6. BBIOMpaTh Mapku MaTepuajios METOIBI UX

qacreit, pacxonHplx | AP MISTOTOBJICHUS ICTANICH 1 y3II0B HCCIIEI0BAHMNS;

MaTepHaioB MalllHH, 30 Sxnaccudukaiuio
MaTepHalioB, METAJJIOB U
CILUTaBOB, X 00JIaCTH
MIPUMEHEHNS,
30 6. hpuszndeckue
XMMHYECKUX CBOMCTBA
METAJLJIOB,

OK 01.1 Ompenenser | Yo 01.01 pacmo3naBats 3amauy w/miu | 30 01.01 aKTyaJIbHBIH

Mpo(eCCUOHATIBHYIO 3a/1auy C | mpolieMy B MPo(eCCHOHATBHOM W/WiH | TPO(EeCCHOHATBHBIN u

y4eTOM MPO(PECCHOHATBHOTO | COIHATbHOM KOHTEKCTE; COIMAIbHBIA  KOHTEKCT, B

M COIMAIBLHOTO KOHTEKCTA,
COCTaBJIIET IUIAH JIEUCTBUU

KOTOPOM TPUXOAUTCA paboTaTh
U JKUTB;

g e€ pemenusd, peanusyer | Yo 01.02 ananmusupoBars 3amauy w/wid | 3o  01.02 mopsmox — oLeHKH
€ro, B TOM 4YHCIE C Y4YE€TOM | MpoOjeMy M BBIIEJNATh €€ COCTaBHbBIC | PE3YJIbTATOB PELICHHA 3a/1ad
U3MEHSIOIUXCS  YCIOBUM, W | 4acTu; npodeccuoHanbHON
OLIEHUBAET pe3yNbTaThl JIeSITeNIbHOCTH;
peuienus npopeccuoHanbHoi | Yo 01.03 omnpeaensath 3Tambl pelieHHs
3aJauu 3aJauy;
Yo 01.07 oueHuBath pe3yiabTaT U
IOCIIEACTBHS CBOMX JIeHCTBUM
(caMOCTOATENIBHO WM C  TIOMOILBIO
HAaCcTaBHHKA);
OK 02.1 Ompenensier 3anaun | Yo 02.01 onpenensats 3aaa4u I MoUcka | 30 02.01 HOMEHKJIATypy
u HCTOYHUKHU IIOHNCKa B I/IH(bOpMa]_[I/II/I; I/IH(i)OpMaHI/IOHHBIX HNCTOYHHKOB,
3as1BJICHHBIX YCIJIOBUAX NPUMEHSIEMBIX B
npodeccuoHaIbHON
JIeSITeNIbHOCTH;

Yo 02.02 omnpenensith HEOOXOIUMBIC
HCTOYHUKU MH(OpMAIINH;

Yo 02.03 nyiaHupoBaTh NPOLECC TIONUCKA;

1.3 O6ocHoBaHue YacoB y4eOHOH JUCHHUILUINHBI B PAMKAX BAPUATHBHOI YacTH

Homnomautens | JlonmogHUTEIBH Homep u O06beM vacoB O6o0cHOBaHKE BKIIOYCHHUS B
HBIE bI€ 3HAHUS, HAaMMEHOBaHUE TEMBI pabouyro mporpammy
npoeccuona YMEHHS,
JIbHBIE HAaBBIKH
KOMITETCHIIHH
306,30 3,305, | Tema 1.3 Metoasl 14 IMox 3anpoc padotomatens OO0
302, Yo4, Yo WCCIIEIOBAaHUN U «MPK» miist popmupoBaHus
5, V06 UCHBITAaHUN 3HAHUH O KOMIUIEKCHOM
MaTepuasoB MIPUMEHEHNE METOIOB
HCCIIEIOBAaHUN M UCTIBITAHUM
MaTepHasoB, yIOBIETBOPSIOIINX
TpeOOBaHUSIM HAISKHOCTH U
JTOJITOBEYHOCTU KOHCTPYKIIMN U
M3

Bcero akageMu4ecKux 4acoB yqe6H0171 JAUCHUIIIMHBI B paMKax BapHaTHBHOﬁ yacTtu 14
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2 CTPYKTYPA U COAEPXKAHUE YYEFHOU JUCITATLIAHBI

2.1 TpynoeMKOCTb OCBOEHUS TN CHUILJIMHbBI

. B T.4. B oopme
HaumeHoBaHHe COCTABHBIX YacTei M
O0Bem B yacax NMPaKTHYECKOM
AUCHUTLTHHBI
NMOJITOTOBKH
TEOPETHYECKHUE 3aHIATHS (JISKIIMH, YPOKH) 14
MPAKTUYECKHUE 3aHATHS 10 10
J1a00paTOPHBIE 3aHATHS 40 40
KypcoBas paboTa (IpoeKT) He npenxycmoTpena
camocTosITeNbHas paboTa 4
MIPOMEKYTOYHASI ATTECTAIHS 18

dopmMa IpOMEKYTOUHOU aTTECTALUU — IK3AMEH
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2.2. TemaTn4yecKkMii IJIAH U COJAepPKaHMe YUeOHON TUCUMIITIMHBI

O0bem, akaa.u/ B

TOM 4YHCJIE B Konbi
HaumeHoBaHue Coaep:xanue yueOHOro MaTepuaJia u (popMbl OPraHu3alUuM AeATeIbHOCTH dopme Koa MK IIK, 0CBaUBaeMbIX
pa3aesioB U TeM odyuyaruuxcs NMPAKTHYECKOI OK 3JIEMEHTOB
NMOATOTOBKM, aKa/l KOMIIeTeHIHii
4
1 2 3
PA3JIEJI 1 CTPOEHUE U KPUCTAJUVIM3ALUA METAJLJIOB 37/30
Tema 1.1 OO0mas | Cogep:kaHue y4eOHOro MaTepnaia 18/16 IIK 2.1.1, TIK
xapakrtepuctuka UM | Ctpoenue atoma (cocTaB sipa, paclpeieieHHe SJIEKTPOHOB BOKPYT spa). 2/0 43.1 304,305, 30
CTPOEHUE METAIUIOB | TUMBI KPUCTAUNIMYECKUX PEmETOK (4 THMA KPUCTAJUIMYECKUX PEHIETOK: OKO01.1,0K02.1 01.01; 30
MOJIEKYJISIpHAsi, aTOMHasi, HOHHAsl U MeTaJyIn4eckas. THI eHTPUPOBKHU STUEHKU 01.02;
BpaBe:  mpumuTHBHAs,  0a30lEHTPUPOBaHHAS,  TIPaHEICHTPUPOBAHHAS,
00BEMHOIIEHTPHPOBaHHAS, JIBAXIbI-00bEMHOIIEHTPUPOBAHHAS
(pomboampuueckast). CHHTOHWH: HH3IIAS KATeTOpPHWS, CPEOHSS KaTeropws,
BbIciast kateropus). JedekTsl pemérok (HynbMepHbIe (TOYCUHBIE) NE(QEKTHI.
Onnomepubie nedextsl. JlBymepHble gaedektel. TpéxmepHble aedeKTsl).
CymHocTh KpucTau3anyui. @akTopsl, BIUSIONME HA pa3Mep U GopMy 3epHa
(tTBepmas m xunakas azpl. DazoBbIi mepexon mepBoro ponaa. Poct rpanei
kpuctaiia. [IpomMbInuieHHOE BhIpalIMBaHUE KPUCTAILIOB)
B ToM unciie MpaKTHYECKUX H JJA00PATOPHBIX 3aHITHH 16/16 Yo1,¥02,Y03
Jlaboparopnoe 3amsatme Nel  OmpeneneHwie  BHIOB  METAUIOB 10 4/4 Yo 01.01;
MaKpOCTPYKTYpE Yo 01.03;
JlaboparopHoe 3aHsTHE Ne2 [IpuroroBnenue nutuda JUISt 6/6 Yo 01.07;
MeTaJIorpad)MIecKoro aHajin3a. Y0 02.02
JlaGoparopHoe 3anstue Ne3 UM3ydenume npuHomna paboTel M yCTpOMCTBa 6/6
MeTayuorpaduyeckoro Mukpockorna 4XB
Tema 1.2 CpoiictBa | Conep:kaHue Y4eOHOT0 MaTepuaa 3/0 K 2.1.1, IIK 30 4, 30 5,36,
METaJUIOB ®dusnveckre CBOWCTBA METAUIOB (METAJUTMUECKUH OJIeCK, TUIACTHYHOCTh U 2/0 43.1 Yol,¥o2,
KOBKOCTb, TEIJIOTIPOBOTHOCTH M JIEKTPOIPOBOTHOCTD, TBEPAOCTD, TIIOTHOCTD, OKO01.1,0K02.1 Yo3¥0 01.01;
IJIAaBKOCTh). XHWMHYECKHE CBOWCTBA METALIOB (CHOCOOHOCTH METAJUIOB | Yo 01.03;
CIUTABOB COMNPOTHUBIATHCA OKHCICHHIO WM BCTyNMaTh B COEAMHEHHE C Yo 01.07;
pPa3IUYHBIMKA BEIICCTBAMHU: KHUCJIOTHI, IIENOYM W T.J. (T.H. XUMHUYECKas Vo0 02.02;
aKTUBHOCTb METAJUIOB). PacTBOpHMOCTB, OKHCIAEMOCTb, KOPPO3HOHHAS Yo 02.02;

CTOMKOCTh). MeEXaHMYECKHE CBOWCTBA METAUIOB (IIPOYHOCTh, BSI3KOCTb,
IJIACTHYHOCTh, TBEPAOCTh, BBIHOCIMBOCTH, IOJ3Y9eCTh, M3HOCOCTOHKOCTH).
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TCXHOJ’IOI‘I/I‘leCKI/IC, SKCIINTyaTallMOHHBIC CBOMCTBa METAJJIOB (TCXHOHOFI/I‘IGCKI/IG

CBOWCTBA: KHUJIKOTEKYUECTh, neGOpMUPYEMOCTb, CBapUBacMOCTb,

3aKaJIMBAEMOCTh, MPOKAITUBACMOCTb, 00pabaThiBa€MOCTh  pE3aHHEM.

OKCIUTyaTariOHHBIC CBOMCTBA: M3HOCOCTOMKOCTb, TEIIOCTONKOCTD,

KapOIPOYHOCTH)

CamocTrosiTeibHAsL Pad0Ta 00yYAIOIINXCS 1/0

CoctaBuTh cinoBapb NpodeccHOHaIbHBIX TEPMUHOB U3 15 onpeneneHuii
Tema 1.3 Meronsl | Conep:kaHue y4eOHOT0 MaTepuaia 16/14 MK 2.1.1, IIK 306, 30 3,;
HCCJIEOBAHNHN u | UccnenoBanue MHUKPOCTPYKTYPBI (MHKpOCTpPYKTYpa. MUKpOCKOIIBI. 2/0 43.1 305,302, 30
UCTIBITAHUI N300paskeHne  BHYTpEHHEro  CTpoeHHMs  MaTepuana.  MccienoBaHue OKO01.1,0K02.1 01.01 30 01.02
MaTepHaJIOB MHUKPOCTPYKTYpPBl MaTepHaoB NPH OOJNBLIMX YBEIMYCHHUSAX C IOMOLIBIO 30 02.01

ontnyeckux (mo 2000 xpar) wiam amekTpoHHBIX (Mo 50 000 kpar)

MHUKPOCKOIIOB). YTIpyTas U TutacTudeckas nedopmanus (ynpyrue nehopmMaiim,

M3MCHCHUS  MEKATOMHBIX  pacCTOSHHUM,  oOpatumocTh  jaedopmaruu.

[Tnactuyeckue nedopmanmu, o00pa3oBaHUE M JIBIDKCHUE JTUCIIOKAIHU,

W3MEHCHUE CTPYKTYphl W CBONCTB MeTaiuia). VICHBITaHUS MEXaHHMYECKHUX

CBOUCTB (WMCIIBITAHHS HA PACTSIXKCHUE, UCMBITAHHMS HAa CTATHYCCKUA W3THO,

WCTBITAHUS HA YJIApHBINA M3THO, K3MEPEHUE TBEPIOCTH)

B ToM unciie MpaKTHYECKUX H JJA00PATOPHBIX 3aHIATHH 14/14 Yo4,¥o5, Yo

Jlaboparophoe 3anstue Ne 4 OmnpejenieHHEe TBEPIOCTA CTaJd M CIUIaBa IO 6/6 6;

metoay bpunemns, Poksenna n Bukkepca Yo 01.01;

JlaboparopHoe 3anstue Ne 5 HMccienmoBanue BIUSHUS XOJIOAHOHN TUIACTHUCCKOM 8/8

neopManyu U MOCICAYIONIEro HarpeBa Ha MHUKPOCTPYKTYPY U TBEPAOCTb

HU3KOYTJICPOTUCTON CTAIH
PA3JIEJI 2 CTPOEHUE U CBOMCTBA CILIABOB 26/16
Tema 2.1 OcnoBel | Conep:kaHue Y4eOHOT0 MaTepuaa 7/4 K 2.1.1, IIK 301, 30 3,; 30
TEOpPHUH CIIIAaBOB OcHOBHBIE CBeeHHS O CIulaBax (ompenenieHWe cruiaBa. KOMITOHEHTHI 2/0 43.1 02.01;

(BemectBa), (haspl, cucreMa (COBOKYITHOCTh (a3), OJHOPOIHbIE (TOMOTEHHEIE)
W pasHoOpoaHble (reTeporeHHble) ciuiaBel. CTpPyKTypa cCIuiaBa, TBEpbIe
pacTBOpHl  3aMELIeHHsT M TBEpPAblIe  PacTBOpbl  BHeapeHus). Dasbl
METAJUINYEeCKUX CIUIaBOB. JlMarpaMmbl COCTOSIHHMS CIUIaBOB. CBS3b MEXIY
CTPYKTYpOU M CBOWCTBaMU (Tpaduueckoe m3oOpakeHue (a30BOTO0 COCTOSIHUS
CINIaBOB B 3aBUCHUMOCTH OT TEMIICPATYypbl MU KOHICHTpaWW KOMIIOHCHTOB.
[uarpaMMa COCTOSHMHA JUIsl cilydas HEOTPAaHUYCHHOW PACTBOPUMOCTH
KOMIIOHEHTOB B TBepAOM  cocTosHuMM. OOnacTe  CylIeCTBOBaHUS
KPUCTANIMYECKUX TBEPABIX PpacTBOpoB. JIMHUM  JHMKBHIYC, COJNHUAYC.
JuarpaMma COCTOSIHUH CIIJIaBOB, OOpAa3yIOIIMX MEXaHHYECKHE CMECH W3
YHUCTHIX KOMIIOHEHTOB. (O0macTh CyIIECTBOBAHHUS KHAKOTO  PacIuIaBa.

OKO01.1,0K02.1
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OBTekTHka. CILIaBbl JO3BTCKTHYCCKUC, 333BTCKTI/I‘IGCKI/I6)

B ToM umciie NpaKTHYECKHX M J1a00PATOPHBIX 3aAHATHI 4/4 Yo 1, Yo 2, Yo

[Mpaktndeckoe 3anstTre Ne 1 M3ydeHne W aHaNM3 JuarpaMMbl COCTOSHHS 212 5;

CIUIaBOB C MCIIOJIb30BAHUEM METOJ1a TEPMUUECKOT0 aHaIn3a Yo 01.03;

[Tpaktuueckoe 3anatue Ne 2 [locTpoeHue nuarpaMm COCTOSTHUS CIUIABOB 2/2 VYo 02.01;

CamocTtonTeabHas padoTa 00y4al0MIMXCsl 1/0 Yo 01.01;

CocTaBUTh CpaBHUTENBHYIO TAaONHIy KJIaCCH(UKAINH CTAIH

Tewma 2.2 YyryHst Conep:xanue yueOHOr0 MaTepuaJia 8/6 MK 2.1.1, IIK 30 1, 30 4,

Knaccudukanus ayrynos. CBoicTBa uyryHa. BeimnaBka uyryna. MapkupoBka 2/0 43.1 306,

YyryHa. T03BTEKTUYECKHE, IBTEKTHUECKIE U 3a9BTEKTHUECKIE YyTyHbI. Macca, OKO01.1,0K02.1 30 02.01;

¢bopma, o0beM u pa3MmemeHue rpaduUTHBEIX mnpuMeceid. UyryHB ¢

IUIACTUHYATHIM TPaQUTOM, C MAPOBUAHBIM TPapuTOM (BBICOKONIPOYHBIE), C

BEPMUKYIISIPHBIM TpadUTOM, C XJIOMBeBUIHBIM TpadutoM. IlepenenbHbIH,

CHCIMATbHBIN, JTUTCHHBIN, BBICOKOTPOUHBINA, KOBKUH, JICTUPOBAHHBIN, OCIIbIA,

CepBIiin 1 MOTUPHUIMPOBAHHBINA UyTyHBI. JINTeHHbIE 1 MEXaHHYECKHUE CBOUCTBA

yyryHa. Jlomennsiii npouecc. Ilepenensupiit uyryn — 111, I12; nepenenbHblil

YyTyH JIs OTAMBOK (mepenenbHo-murernbnii) — [UJI1, T1JI2; mepenenbHBIi

dbochopucteiii  wyryg —  [IDI, [Id2, TID3;  nepenensHbINA

BbIcOKOKauecTBeHHbIN uyryH — [1BK1, IIBK2, IIBK3; uyryH ¢ miacTuH4aThIM

rpapurom — CU (mudper nociie OykB «CUy», 0003HAYaOT BEIMUUHY

BPEMEHHOTO COIMPOTHUBIICHUSI Pa3pbIBy B KI'c/MM). AHTU(PHUKIIMOHHBIA YyTYH:

anTu(pUKUMOHHBIN cepblii — AYC; aHTH(QPUKIMOHHBIH BHICOKOIPOYHBIA —

AUYB; aatudpukiuonHsni koBkuii — AYK; 4yryH ¢ mapoBumHbIM rpaduTOM

s otiuBok — BY (uudper mocne OykB «BU» o03HauaroT BpEeMEHHOE

COIIPOTHBIICHHE Pa3pbhIBy B KI'C/MM U OTHOCUTeNbHOE yuimHenue (%); 4yryH

JIETUPOBaHHBIH co cnenuanbHbIMU cBoricTBaMu — Y. KoBkuil uyryn K4.

B ToMm unciie NpaKTHYECKUX U JIA00PATOPHBIX 3aHITHIH 6/6 Yo 1, Yo 2, Yo

JlaGopatopHoe  3aHsTHe  Ne6  AHamM3 ~ MHKDPOCTPYKTYPBI  CEpBbIX, 6/6 4,

BBICOKOIIPOYHBIX, KOBKUX YYT'YHOB Yo 01.01;
VYo 02.02;
Yo 01.03;
Yo 01.07

Tewma 2.3 Cranu Conep:xanue yueOHOT0 MaTepuaJia 6/4 MK 2.1.1, TIK 30 1, 30 4,
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Knaccupukaums  cTam  HasHA4YeHWIO, MO  XMMHYECKOMY  COCTaBy.
Knaccudukamus craam mo cmoco0y HpOM3BOJACTBA, MO CIOCO0Y BBITUIABKH.
VYraeponucteie ctany. CTanu yriepoauCcTbie U JICTUPOBAHHBIC; B TOM YHCJIE 10
cCollepKaHWIO  yriepoga  Hu3Koyruepomuctele (mo 0,25 %  C),
cpenueyriepoaucteie (0,3—0,55 % C) u Boicokoyrieponuctsie (0,6—2,14 %
C); nerupoBaHHBIE CTAM MO COACPIKAHHUIO JICTHPYIOUIMX SJIEMEHTOB ACISATCS
Ha HH3KOJETHpOBaHHBRIE — 10 4 %  Jerupyommx 3JeMEHTOB,
CpEIHENErMPOBaHHbBIE M BBICOKOJIEIMpPOBaHHbIC. JlermpoBaHHBIE — CTau.
BnusiHne nerupyromux 3JEMEHTOB Ha CTPYKTYpYy M CBOWCTBA CTallu.
Wnctpymenrtanbhbie cTanu. MapkupoBka cranu. [lepepaboTku 4yryHa B CTajb.
KouBeprepHslii mpouecc u MmonoBeId mpouecc. KuciaopogHo-KOHBEpTEpHBIi
cnoco0 monmydeHusi cranu. beccemepoBckuii cnoco6. TomacoBckuit cnoco0.
DnexTpoTepMudeckuii crocod. Knaccudukanus u MapKu yriaepoancTOl CTaH.
Tpebosarnmss ['OCT 380-2005 k yrmepogucTeiM cranmsM. ['pynmsl B
3aBUCHUMOCTH OT YETBhIPEX MPU3HAKOB: IO PABHOBECHOM CTPYKTYpE CTajH, IO
CTPYKType TMOCJ€ OXJIAKICHUS CTaId Ha BO3JyXe, [0 COCTaBy CTallk, MO
HazHaueHnto crtanu. JlermpoBanuble cramu 1o [OCT: oOwsruHble  (6€3
nobasounoil Oykssl, Hanpumep 30XI'C), kauecTBeHHbIe (OykBa A, HampuMep
30XT'CA, 30X2I"2HTPA), BbIcOKa4eCTBEHHBIE AJIEKTPOLLUIAKOBOTO IEeperniaBa
(-1I), BBICOKAYECTBEHHBIE BaKyyMHO-AyroBoro meperiasa (-BJI), u
cnenuanbHble  (IUPpoBOoe 0003HAUYCHHME, Tiepe]] KOTOpbIM OykBa D).
KavecrBennoie u  BbicokokadecTBeHHbie. [OCT  1435-99.  Cranb
WHCTpYMEHTaNbHAas JiernpoBanHas. CTaibh HHCTpyYMEHTaNbHas BajkoBas. CTaib
WHCTpYMEHTaNbHas mTamiioBas. CTaab MHCTpYMEHTaJbHas ObICTPOpPEXYyILas.
MapxkupoBka 31eMeHTOB cTaneil. MapkupoBka craneit B Poccun. MapkupoBka
craieii B EBpomne. bBykBenHo-nudpoBas wmapkupoBka (EN  10027-1).
MapkupoBKa CTaJld 10 Ha3HAYeHHWI0. MapKHpOBKA CTald MO XUMHUYECKOMY
coctaBy. MapkupoBka 1o nopsakoBomy Homepy (EN 10027-2). MapkupoBka
ctasied B Slnonnu. Mapkuposka ctanel B Kutae.

2/0

B ToMm uncie npakTHYeCKUX U J1a00PATOPHBIX 3aAHATHH

4/4

JlaGoparopHoe 3anatue Ne 7 M3yueHne MUKPOCTPYKTYpHI JIETMPOBAaHHOM
ctanu. W3ydeHne MHMKpPOCTPYKTYpHl YIJIEPOAMCTOM CTald B PABHOBECHOM
COCTOSIHAH

4/4

43.1
0OKO01.1,0K02.1

306,
30 02.02; 30
01.02

Yo 1, Yo 2,
Yo 6;
Y0 01.02;
Vo0 02.01;
Yo 01.03;
Y0 01.02;

Tema 2.4 llBeTHbIC

Conep:xaHue y4eOHOT0 MaTepuaja

5/2

K 2.1.1, IIK

30 1, 30 4, 30
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METaJJIbl U CILIIaBbI

Menp u ee crutaBbl. AJIFOMUHUH U €T0 CILIaBbl (ME/Ib U €e CIUIaBbl. bpoH3a — ¢
OJIOBOM WJIHM JPYTHMH JJIEMEHTaMHu: AoMuHUEBas OpoH3a; bepmimeBas
Oponza; BucmyroBast Oponza; MeimbskoBucTas Oponsa; OmoBsiHHas OpoH3a;
®octhopras 6ponsa; Jlaryas — c nuHkom; JlaToH, naToHe, MaTTeH. AJTIOMUHIHA
U ero CIuiaBbl. JINTEHHBIC alFOMMHUEBBIC CILIABBI CIUIABBI U JAe(QOpPMHUpYEMEbIC
(KOHCTPYKIIMOHHBIE).  AJIOMUHUCBO-MarHUeBbIC  CIUIaBBl.  AJIFOMHHHUEBO-
MapraHIeBble CIUIABEL. ANIOMHHHEBO-MeIHBbIe CIuaBbl. CIDIaBBl aFOMHHUNA-
Menb-KpeMunii. CIUiaBbl aTIOMAHAK-TTUHK-Marduil. AJTFOMAHANA-KPEMHUEBEIC
crutaBel  (cmrymuHbl). MapkupoBka mo ['OCT. Tepmudeckass o6paboTka).
Tutan, MarHuii W WX CIUIaBbl (TPU TPYMIbl THUTAHOBBIX CIUIABOB —
BBICOKOITPOYHBIE KOHCTPYKIIMOHHBIC CILIABBI, dKAPOIPOUYHBIC CILIABBI M CILIABBI
Ha ocHOBe xuMuueckoro coeauHenus. Crasel Tuma BT6, Cruta BT 14, Crias
BT16. T'OCT 22178-76. MaruaueBbie neQOpMHUPYEMBIE CILIABBI SBISIFOTCS
CIUIaBel MarHus ¢ amoMuaueM (MAS) W MarHus ¢ ITMHKOM, TOTOJHUTEIHHO
nerupoBaHHbie 1pKoHueM (MA14, aHanor amepukanckoro criasa ZKg o A),
kangmueM, P3M u apyrumu snementamu (MA15, MA19 u ap.). [IpousBonctBo
IBETHBIX METAJJIOB M CILIABOB (LBeTHas MeTayutyprus. JloOblya, oOoraimieHue
Pyl IBETHBIX METAJUIOB W BHIMIABKA I[BETHBHIX METAIUIOB U WX CIUIABOB).
MapKupoBKa CIUTaBOB IIBETHHIX CIUIABOB (OYKBEHHOE 0003HAUEHUE Pa3INIHBIX
TPYyOI [BETHBIX ciuiaBoB. (0O03HAYEHHWE JETUPYIONINX JIIEMEHTOB TMPH
MapKUPOBKE I[BETHBIX CILIABOB).

1/0

B ToM uucae NPAaKTHYCCKUX U naﬁopaTopmﬂx 3aHATHH

2/2

IIpaktuueckoe 3ansTre Ne3M3yueHre MUKPOCTPYKTYPBI IBETHBIX CILUIABOB

2/2

CamocTosiTeibHast padoTa 00y4yalonuxcs

2/0

[IpuroroButh npoekt «Tepmudeckas odpadorka cranu. OcoOOEHHOCTH 3aKaJIK!
1 OTIYCKa CTaJIK»

2/0

43.1
0OKO01.1,0K02.1

6,
30 02.01;
30 01.02;

PA3JIEJI 3 CIIOCOBbI OBPABOTKHN METAJIJIOB

5/4

Tema 3.1 OcHOBEI
TEePMUYECKOU
00paboTKHu

Copaep:xaHue y4eOHOro MaTepuaja

5/4

Bunpsl Tepmuueckoit 00paboTku. BnusiHue Tepmmuyeckodl 00paboTKM Ha
cBolicTBa (yBEIMYCHHE pecypca MHCTPYMEHTa W 00OpY/IOBaHUS, YBEIHMUCHHE
W3HOCOCTOMKOCTH MAaTepHalioB, yBEJIMYCHHE [UKJINYECKOH TMPOYHOCTH,
yBEJIMUEHHE KOPPO3MOHHOM M DPO3MOHHON CTOWKOCTH, CHSTHE OCTaTOYHBIX
HanpspkeHuil). OTXWUr, HOpManu3alMs, 3aKajKa, OTIYCK, HCKYCCTBEHHOE
crapenue (omkur 1,2 pona. Hopmanuzanus, 3akanka, otmyck. Jucnepcrnonnoe
tBepaenue. Kpuorennas obpadoTka. [ oMOTeHH3AITMOHHEIN OT)KHUT + CTapeHUE.
3akanmka + BBICOKHH OTIyCK (ymydmieHue)). TepMmudeckas W XUMHKO-
TepMuueckas oopaborka cranu. Tepmomexannyeckas 00padoTKa (LeMeHTalus,

1/0

K 2.1.1, IIK
43.1
OKO01.1,0K02.1

30 1, 30 3,
30 5;
30 01.01;
30 02.01;
30 01.03;
30 01.07;
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a30THpOBaHME W HUTpoleMeHTanus). JledexkTel M Opak MpH TEPMHUYCCKOM
00paboTke (3aKaiouHbIe Me(EKTHI: TPEUTHHBI, aedopmarus u KOopoOJeHHeE,
00e3yriiepoKuBaHKe, MATKHUE TISITHA ¥ HU3Kask TBEPIOCTh)

B ToM umciie NPAaKTHYECKHX M J1a00PATOPHBIX 3aAHATHI 4/4 IIK 2.1, TIK4.3 Yo 1, Yo 2, Vo
IIpaktudeckoe 3ausatre Ne 4 Tepmuueckas 00paboTka cTaiu 4/4 OKO01,0K02,0K0 | 3Vo4, Yo6,;
3,0K04 Yo 01.02;
Y0 02.01;
Vo0 03.03;
Vo 04.02;
IIpoMeKyTOUHASI aTTECTALMS - IK3aMeH 18
Bcero: 86/50
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2.3 IlepeyeHb NPAKTHYECKUX U J1a00PATOPHBIX 3aHATHH
Homenknarypa mpakTudeckux U J1aOOpaTOpHBIX 3aHATHI JOJKHA oOecredynBaTh OCBOCHHE Ha3BaHHBIX B paszzene 1.2 pabouell mporpaMMbl

YMCHMH.

Tembl 1a00paTOPHBIX U MPAKTUYECKUX 3aHATHH

Coneprxanue

Crierani3upoBaHHOE 000pYI0BaHUE,
TEXHUYECKHE CPEICTBA, POrPaMMHOE
obecrnieueHne

PA3JIEJI 1 CTPOEHUE U KPUCTAJUIN3AIIUA METAJLJIOB

JlaboparopHsble 3aHATHS

JlabopaToproe 3amarme Nel
METaJJIOB 110 MaKpOCTPYKType

OnpeneneHue BUIOB

@opMUPOBAHUE YMEHH  ONPENECIATH
MeTaJula 10 BHEIIHUM IpU3HAKaM

BUJT

00pa3mpl BUIOB METAUIOB; TEXHUYECKHE BECHI;
HITAaHTCHIIUPKYJIb; KapaHaIm I[BETHBIC;
cIpaBOYHasl TabuuIa

Jlaboparoproe 3ansitue No2 [lpurortoBnenue numda as
MeTa/uIorpadueckoro aHauu3a.

dopmMupoBaHUE YMEHUN MIPUTOTOBIEHUS HUTH(Da

OTtpe3Holt cTaHOK, NUTH(OBATBHO-

UIE  MeTauorpaduyeckoro  HMCCIEIOBAaHUsS | MOJUPOBAIBHBINA CTAHOK JIBYXIUCKOBBIN, IIPECC
MeTasuia JUTsI TOpSTYe 3apeccOoBKU 00PasIoB,
Mukpockon 4XB
JlaGoparoproe 3ansitue Ne3 Msyuenne npusumna padotsl | dOopMUpOBaHHUE yMEHUMI paboTaTh ¢ | Mukpockomn 4XB, koJieKus o0pas3ion

U YCTpO¥#cTBa MeTaIorpapuueckoro Mukpockomna 4XB

MEeTAUIOrpaPUIECKUM MUKPOCKOTIOM

JlabopaTtopnoe 3ansatHe No 4 OmperneneHue TBEPAOCTH
cranu U cmaBa no wmerony bpunenns, PoxBemna u
Buxkkepca

q)OpMI/IpOBaHI/IC YMGHI/Iﬁ ONpeaCIIAATL TBEPAOCTDb
MCTaJlI1a pa3jIMdYHbIMU METOJaMHA

CranmoHapHbIil YHUBEpCAJIbHBINA TBEpAOMED

JlaGopatoproe 3anstue Ne 5 HcciemoBaHue BIUSHUS
XOJIOJTHOW TIACTUYECKOU NehOpMalii U MOCIEIYIOIIEeTOo
Harpesa Ha MHKPOCTPYKTYPY H TBEPAOCTH
HU3KOYTIIEPOJUCTOHN CTaIN

dopMHUpOBaHNE YMEHHH MCCIENOBATh BIIUSHUE
XOJIOMHOM  mjacTuyeckoil nedopmanuu  Ha
MaKpOCTPYKTYpPY U TBEPIOCTh CTAIH

CranuoHapHBIi  YHUBEpCAJIBHBII  TBEPAOMED,
neyb MydenbHast

PA3JIEJI 2 CTPOEHUE U CBOMCTBA CILJIABOB

ITpakTueckue 3aHsATHS

Ipaktuyeckoe samarne Ne 1 Msydsenmwe u anamms | QOpMHUpPOBAHHWE YMEHHHM YHTaTh JUAarpaMMBbl | DJEKTPOHHBIE IUIAKATBl MO  JUCHUILIMHAM:
JuarpaMmbl  COCTOSIHHUA CIUIABOB C  HCIIOJIB30BAHUEM COCTOSHUS CILJIAaBOB MaTepI/IaJ'IOBeI[eHI/IC
MCTOAa TCPMHUYCCKOTO aHaJIn3a
Ipaktuueckoe sawatne Ne 2 Tloctpoenne muarpamm | opMHpOBaHHE YMEHHH CTPOUTH JUArpaMMbl | DJIEKTPOHHBIE IUIAKaThl IO  JAWMCHUIUIMHAM:
COCTOSHMN CILIABOB COCTOSIHUS CIIABOB MartepuanoBeieHue
dopmupoBaHne yMEHHH NpoBOAUTH aHamu3 | OTpe3HOH CTaHOK, T (OBATTBHO-
MHKPOCTPYKTYPHI Pa3IMYHbIX YYTYHOB HOJIMPOBANBHBIA CTaHOK JIBYXJIMCKOBBIH, Ipecc
Ul TOpSAYed  3ampeccoBKM  00paslos,

Mukpockon 4XB
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[Mpaktnyeckoe 3ansitue Ne3lM3yueHne MHKPOCTPYKTYDHI
IBETHBIX CIJIABOB

@opMHUpOBAaHHE YMEHHMI MPOBOJUTH aHAIMU3
MHUKpPOCTPYKTYpPBI LIBETHBIX CIIABOB

OTpe3Hol CTaHOK, MITU(OBATBLHO-
IIOJIMPOBAJIbHBIN CTAHOK JIBYXJAUCKOBBIH, IIpecc
JUI TOpSUYE 3arpeccoBKU 00pasLoB,
Mukpockon 4XB

JlabopatopHoe 3ansATHE € Ne6 AHaIM3 MHKPOCTPYKTYpPHI
CepPBIX, BBICOKOIPOUHBIX, KOBKUX YYT'YHOB

@opMHUpOBaHHE YMEHHMI MPOBOJUTH aHAIMU3
MUKPOCTPYKTYpPBI PA3JIMYHBIX UYT'YHOB

OTpe3Hoi CTaHOK, MITU(OBATBLHO-
ITOJIMPOBAJIbHBIN CTAHOK JIBYXJAUCKOBBIH, IIpecc
JUI TOpSYE 3aIpeccoBKU 00pa3LoB,
Mukpockon 4XB

JlabopaTopnoe 3ansaTHe No7 M3yueHHe MHKPOCTPYKTYPHI
JIETUPOBAaHHOX  cTanu. M3yueHue  MHUKPOCTPYKTYpBI
YIIEPOIUCTON CTAJIN B PABHOBECHOM COCTOSIHUU

dopMHUpOBaHUE YMEHUH paznuyarh CTPYKTYpPY
JIETUPOBAHHOM U YIIIEPOJUCTON CTaNN

Muxkpockor 4XB, koJekius 00pa3ion

PA3JIEJI 3 ClIOCOBBI OBPABOTKHN METAJIJIOB

HpaKTI/IquKI/IC 3aHATUA

[Ipaktnueckoe 3amsatue Ne 4 Tepmmdeckas oOpaboTKa
cTanm

DopMUpOBaHUE YMEHHI
TEPMHUUYECKYIO0 00pabOTKy CcTanu

MPOBOJUTH

[Teus mydenbHast, 3aKalOUHBIN Oak,

OTPE3HOM CTaHOK, NTU(OBATBHO-
MTOJIMPOBAJILHBIN CTAHOK JIBYXIMCKOBBIM, Ipecc
JUIs TOpSYeH 3aIpeccoBKU 00pa3LoB,
Mukpockon 4XB
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3 YCJOBUS PEAJIN3AIIMA YYEFHOU TUCIIUILIVHBI

3.1 MaTtepuajbHO-TEXHHUYECKOE 00ecreyeHne

Jns  peanu3alMd  MPOrpaMMbl  Y4€OHOH  AMCHMIUIMHBI — MPEIYCMOTPEHBI  CIEAYIOLIHE
CHelHabHbIE TOMEILIEHUSI:

Kabuner obmenpodeccnoHanbHbIX TUCIUIUIMH, OCHAIICHHBIA B COOTBETCTBUU C MPHIIOKEHUEM
3 006pa3oBaTEIbHOM MPOTPAMMBEI.

JlaGopatopusi MaTepualOBEACHHUS, OCHALICHHAas B COOTBETCTBUM C TPWIOKEHHEM 3
00pa3oBaTeNbHOM MPOrpaMMBI.

Ilomewenue ons 6ocnumamenvhoti pabomsl, OCHALIEHHOE B COOTBETCTBUM C NPUIIOKEHUEM 3
00pa3oBaTeNbHOM MPOrpaMMBI.

Komnviomepnuwiii knacc, OCHalIEeHHBIH B COOTBETCTBUM C IPHJIOKEHHEM 3 00pa3oBaTENIbHOM
MIPOrPaMMBlI.

3.2 UudopMannoHHoe odecneyeHne peau3aliui MporpaMmMbl

1 Crykanos, B. A. Marepuanosenenune : yaeOnoe mocoome / B.A. CrykanoB. — Mockgsa : ®OPYM :
HNH®OPA-M, 2022. — 368 ¢c. — (Cpennee npodeccuonanbHoe obpazoBanue). - ISBN 978-5-8199-0711-5. -
Teker : anekrponnsiid. - URL: https://znanium.com/catalog/product/1794455. — Pexxum 10CTyIa: IO ITOITHCKE.

2 YepenaxuH, A. A. Marepuanosenenue: yaeOnuk / A.A. Uepenaxun, A.A. CMonbkuH. — MockBsa:
KYPC: UH®PA-M, 2023. — 288 ¢. — (bakanaepuart). - ISBN 978-5-906818-56-0. - Tekct : 31€KTpOHHBIH. -
URL.: https://znanium.com/catalog/product/1099251. — Pexxum 10CTyma: 0 MOITHUCKE.

3 Cedepos, I'. I'. Matepuanosenenue : yueonuk / I.I'. Cedepon, B.T. baruenkos, I'.I'. Cedepos, A.JL.
®omenko ; monm pen. B.T. barmenkoBa. — Mocka : MH®PA-M, 2022. — 151 c. — (Cpennee
npodeccuonansHoe obpazopanue). — DOI 10.12737/978. - ISBN 978-5-16-016094-8. - TekcT : 371€KTPOHHBIH.
- URL: https://znanium.com/catalog/product/1792841. — Pexxum nocTymna: 1mo mojaIucKe.

JloMmoJTHUTEIbHbIE HCTOYHUKH

1. IImomkun, B. B. Matepuanosenenne : yaeOHuk st By3os / B. B. [Inomkun. — 4-e uz., mepepad. u
nor. — Mocksa : H3narensctBo FOpaiit, 2025. — 434 c. — (Bsicmee obpazoBanme). — ISBN 978-5-534-
18654-3. — Tekct : oanektpoHHeii // OOpasoBarenbHas 1uiatdpopma IOpaiit [caiit]. —
URL.: https://urait.ru/bcode/559810 .

2 YepenaxuH, A. A. Martepuanoseaenue : yaeoOHuk / A. A. Uepenaxun. — Mockga : KYPC : UTH®OPA-
M, 2022. — 336 ¢. — (Cpennee npodeccuoHaibHoe odpasopanme). - ISBN 978-5-906923-18-9. - TekcrT :
anekTpouHbIid. - URL: https://znanium.com/catalog/product/1865718 (nara obpamienus: 25.05.2022). — Pexxum
JIOCTYTIA: 10 MOIHUCKE.

3.3 YueOHo-MeTOAMUYECKOE 00eciedyeHre CAaMOCTOSITeIbHOI padoThl 00y4aKOIIUXCH

CamocTosaTenpHas paboTa  sBIsieTCS  O0s3aTelNbHOW Ui KaXIOTO0  00YydYaroIierocs.
CamocrosiTenpHasi paboTa MOXKET OCYIIECTBISATHCS WHANBUYAIbHO WX TPYIIIAMH B 3aBUCUMOCTH OT
1enu, 00beMa, KOHKPETHOM TeMaTHKH CaMOCTOSATEIbHON pabOThl, YPOBHS CIIOKHOCTH, YPOBHSI YMEHUN
oOydJaronmxcsi.

KoHTponb pe3ynbTaToB BHEAYAUTOPHON CaMOCTOSTENILHON pabOThl OCYIIECTBIIETCS B Mpeesiax
BPEMEHH, OTBEJCHHOTO Ha OOs3aTelbHBIC y4eOHBIC 3aHSATHS M BHEAYAUTOPHYIO CAMOCTOSTEIHHYIO
paboTy oOyuaromuxcs Mo y4eOHOW AMCUUIUIMHE, MPOXOAUT KaK B MUCHMEHHOW, TaK W YCTHOW WU
CMENIaHHOW (opMe, C TIPEICTABICHUEM U3EIIHSI HIIA TTPOTYKTa CAMOCTOSITEIHHOU JIeATeTLHOCTH.

B kauectBe ¢GopM U METOJAOB KOHTPOJS BHEAYAUTOPHOW CaMOCTOSITENbHOM paboThI
HCTIOJIb3YIOTCA:

Ne | HaumenoBanue OneHounsle  cpeacTBa  (3afaHus) JUId  CaMOCTOSITEIILHON
paszena/TemMsl BHEAYJIMTOPHOI pabOThI

1 Pa3nen 1 Ctpoenne u | Bun sausitusi: CamocrositesibHasi pabora

cBOiicTBA MeTa/LUI0B | T€KCT 3aanus:
Tema 1.2 CBoiicTBa CocTaBUTh TJI0CCAPUI TEPMHUHOB 110 MAaTEPUATOBEICHHIO
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https://znanium.com/catalog/product/1794455
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MCTAJJIOB

Ieb: packpbITh COAEPKAHUE OCHOBHBIX TEPMHUHOB, Pa3bsCHUTH CIOBA-
TEPMHHBI B KOHTEKCTE JaHHOW TEMBI, PACKPBITh UX 3HAYCHHE, AATh WX
Hay4YHOE TOJIKOBaHHE.

PexomMeHaanuu no BHINMOJTHEHUIO 3aJaHUS:

s BemeHust TiIoccapus JOJDKHA OBITH 3aBEJcHA OTACIbHAS TETPalb
WM MOXHO BECTH CJIOBaph C KOHIIA OOIICH TeTpaau Jisi KOHCIICKTOB,
BO3MOJKHO COCTaBIIEHHE JIEKTPOHHOTO TII0CCApHs KaK OJHOTO U3 BUAOB
WHIWBHTyaJIbHBIX TIPOEKTOB.

Kpurepun oueHku:

TouHOCTh (HOPMYTUPOBOK TEPMHUHOB IPH TMPOBEACHUH (PUINIECCKOTO
JIUKTaHTa, TJIOCCApUN clHaeTcsi B OyMaXHOM WIM JJICKTPOHHOM
Bapuante. CojepxaTelbHas 4acTh U 00bEM TEPMHUHOJIOTHH JIOJDKHBI
COOTBETCTBOBATh MPEAbIBICHHBIM TPEOOBAHUSM,

Paznen 2 Ctpoenue u
CBOJiCTBA CILJIAaBOB
Tema 2.1 OcHOBBI
TGOpI/II/I CIIJIaBOB

Bun 3aganus: Tekcr 3amanus. CocTaBUTh CPaBHUTENBHYIO TaONHIy
KJIacCU(UKAIMN CTAIH.

ean: NOBTOPUT M CHCTEMATU3UPOBATH M3YyYEHHBIM Marepuall,
HAy4YUTHCS BBIICIATH TNIABHOE M OCHOBHOE, JIJAKOHUYHO, KOMIIAKTHO H
cXKato H3II0KUTh 0TOOpaHHBIN MaTepuail, HAy4YUThCS
KJIaccu(UIMPOBATh N3JaraéMblii MaTepHal Mo yPOBHAM 3HAYMMOCTHU
PexoMeHIanuu 1o BBINOJHEHHIO 3ajaHusi: Bpibop Mapkucramu -
gacTb ~ caMOCTOSTeNbHOW ~ paboTel  ywammxcs.  KadecTBeHHO
BBIIIOJIHEHHOE 33JlaHUE — 53TO I[OJTAHOE IUJIAHUPOBAHHE CBOUX
JIEHCTBUIA, OTCIEKMBAaHUE PE3YIbTaTOB cBoeil paboTel. llokazaremem
YCIICIIHOCTH BbIOOpA SIBISICTCS €T0 MPOAYKT.

KpuTtepuu oueHku: 000CHOBaHUE, JIOTUYHOCTh, YETKOCTH,
PaIMOHAIBHOCTb

Tema 2.4 1[BeTHEBIE
METaILIBI ¥ CIIJIaBBI

Bupn 3ansatus CamocrosnTeabHas padoTa

Tekcr 3aganus:

Bemonaute  MuHH-IpoekT:  «TepMuueckass oOpaboTka  cTamnu.
OCOOCHHOCTH 3aKaJIKU M OTITYCKa CTaJIM)

Hean:

MIOBTOPUTh M CUCTEMAaTHU3UPOBATh W3YYEHHBIH MaTepHual, HayYUThCS
BBIIETATh TJIABHOE M OCHOBHOE, JIAKOHWYHO, KOMIIAKTHO H CXKaTo
W3JI0KUTh OTOOpaHHBI Marepualn, Hay4YWThCs KIacCUPUIUPOBAThH
M3JIaraeMblii MaTepUall o ypOBHIM 3HAYUMOCTH.

PexomeHaannu no BHIMOJHEHNIO 3a1aHUA:

JannHple cpelncTBa  HaArISAIHOCTH BBITIOJTHSIOT GyHKINIO
KOHCIIEKTUPOBaHUsA Marepuayia. IIpu 3anojHEHUH CpPaBHUTEJILHOMN
TaObMMIbl HEOOXOOMMO BBIICIUTH TIJlaBHOE B TeMme. JlakoHWYHO,
KOMITAKTHO, C)XAaTO M3JIOKUTh OTOOpaHHbIM Marepuan. Jloruka
MOCTPOCHUSI TaOIUI[ - OTPaKEHHE COJECpPKATENBHBIX CBSI3EH MEXITy
eJIMHUIIAMU H3TIaraeMoil MHQopMaIuu, X 4eTkas Kiaccuukaims 1o
YPOBHSM 3HAYNMOCTH.

Ortansl pabOThI HaJl CPAaBHUTEIILHON TaOIUIEeH

1. Ilouck nndopmanmu

2. Ananu3 unpopmanuu

3. OcwmbIcnenne nHpoOpMaIu

4. CunaTe3 nHpOpMaIUH.

KpuTepun oueHku:

000CHOBaHHUE, JIOTHYHOCTb, YETKOCTh, PALIMOHAILHOCTD
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4 KOHTPOJIb M OIEHKA PE3VJLTATOB OCBOEHHS YYEBHOWM
TACIATLITAHBI

KOHTpOJIB M OIICHKa PE3YJIbTAaTOB OCBOCHUSA AUCHUIINIMHBI OCYHICCTBIIACTCA IMPCIIOAABATCIICM B

IIPOLECCE TEKYIIECTO KOHTPOJIA U HpOMe)I(YTO‘lHOI\/'I arrecrauu.

4.1 Texymmii KOHTPOJIb

KonTposmpyemeie Kpurepuu onenku
KoHnTtponupyemsie pazensl pe3ynbTaThl HanmenoBanue
Ne (Tembl) yueOHOM (MHAMKATOPBI OLIEHOYHOTO
JUCUUTIIUHBI JOCTH>KECHUS cpencTsa
KOMIIETEHITIH)
1 | Pazpen 1 Crpoenue wu oneHka oryera |(CM. HUXKE
CBOIiCTBa MeTAJLIOB gi gll 11 5_15041331 10 BBIIIOJHECHUIO
Tema 1.1 Oomasn -1 - -
xapaxrepuernca | OK02.10K023 Aa0opatoprol
CTPOeHHEe METAJIIOB PaboTEL
2 | Tema 1.2 CmoiicTBa | [IK 2.1.1, TIK 4.3.1 ycTHBIA onpoc  |{CM. HUXE
MeTaJIIOB OK 01.1,0K 01.3
OK 02.1,0K 02.3
3 | Tema 1.3 MeToabl omeHka oruera {CM. HUXKE
uccIeN0BAHM W\ K 2.1.1, TIK 4.3.1 IO BHITIONTHCHHIO
HUCHBITAHUI MaTepHAJIOB OK 01.1,0K 01.3 J'Ia60paTOpHOI71 )54
0K 02.1,0K 02.3 MPaKTUUECKON
paboTsl,

Kpurtepnu onieHKH NPaKTHYECKOI0 3aJaHNs:

«5» (OTJIMYHO): BBICTABIIAETCS CTYIEHTY, €CJIM pacueTHas U rpaduyeckas 4acTy BHIIIOJHEHBI B
MIOJTHOM 00beMe, pelieHre 0pOopMIIEHO ¢ COOIOCHUEM YCTAaHOBJIEHHBIX MPaBHII; CTYAEHT CBOOOIHO
BJIQJICET TEOPETUICCKIM MaTepHATIOM, 0€30IIMO0YHO TIPUMEHSIET €T0 MPH PEIICHUH 33]1ad.

«4» (XOpolIo): BBICTABISETCS CTYAEHTY, €CIAM NpPU BBINOJHEHUU 3aJaHUs JOMYLICHbI
HE3HAYUTCJIIbHBIC OIIII/I6KI/I, pemIcHuC O(i)OpMJ'IeHO C CO6J'IIOI[€HI/IGM YCTAHOBJICHHBIX IIpaBWJI; CTYACHT
CBOOOJTHO BJIaJIe€T TEOPETUUECKUM MaTepHaaoM, 0e30InO0YHO MPUMEHSET ero IpU PeLeHUH 3a/ay;

«3» (YHOBIIETBOPUTEIHHO): BBICTABJISETCS CTYACHTY, €CJIM 3aJ]aHWE BBIMOJIHEHO C «TPYOBIMUY
omKnOKaMu, pereHne opopmiIeHO 6e3 COOJII0ICHHs YCTaHOBICHHBIX MTPABUI ;

«2» (HEYIOBIETBOPHUTEIHHO): BBICTABISIETCS CTY/ICHTY, €M paboTa He BHITIOIHEHA.

Kpurtepun oneHkn 1a00paTOpHOro 3aHATHS:

«5» (OTJIMYHO): BBIMOJIHEHBI BCE 3a7jaHusl Ja00paTOpHOIl pabOThI, CTYIEHT YETKO U 0e3 OImnOoK
OTBETHJI Ha BCE KOHTPOJIbHBIE BOIPOCHI.

«4» (Xopoll0): BBIOJIHEHBI BCE 3aJaHus J1abOpaTOPHOM pabOThI; CTYIAEHT OTBETMJI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMHU.

«3» (YIOBIETBOPUTEIHHO): BHIMIOJHEHBI BCE 3a/laHUs J1a00OPATOpHOH paboThl ¢ 3aMEYaHUSIMHU;
CTY/IEHT OTBETHJI Ha BCE KOHTPOJIbHBIE BONIPOCHI C 3aMEYaHHUSIMHU.

«2» (He 3auTeHO): CTYJEHT HEe BBIMOJIHUI WX BBINOJHUI HEMPaBUWIBHO 3aaHUsl J1a00paToOpHO
paloThI; CTYJICHT OTBETHJI HA KOHTPOJbHBIE BOMPOCHI C OIMIMOKaMHU MM HE OTBETHUJI HA KOHTPOJIbHBIE
BOTIPOCHI.

4.2 IlpoMe:xxyTOYHAS aTTeCTALUSA

[IpomexyTouHasi arrecTanuss OOYYArOIIUXCS OCYIIECTBIISIETCS IO 3aBEPIICHUM H3YYCHUS
JTMCLUIUIMHBI U TIO3BOJIAET ONPEESTUTh KaueCTBO M YPOBEHb €€ OCBOCHHUSI.

dopma IpOMEKYTOUYHON aTTECTAINH TI0 JUCIUILTHHE «MaTepruanoBeIeHue) IK3aMeH

Pe3yabTaThl 00yuyeHus OueHovHble cpeacTBa
(unpexc NJIK) JJIS IPOMEKYTOYHOM aTTeCTAMHU
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OTBeTuTh HA KOHTPOJIBHBIC BOIIPOCHI:

1. Knaccudukanus KOHCTPYKIIHOHHBIX B CBIPhEBBIX

MaTepHajoB.

2. HaszoBute cBOCTBa, KOTOPBHIMH 00JIaJAaF0T METAJLIBL.
MK 2.1.1 TIK 4.3.1 3. Bu/ipl KpUCTAIMYECKUX PELICTOK, KOTOPBIE HMEIOT
OK 01.1,0K 01.3 METaJIIbL.
OK 02.1,0K 02.3 4, CrpoeHune MeTaNINYeCKUX KPUCTAIIIOB.

5. AHHM30TPONHS KPHUCTAJIIOB.

6. AJTOTPOIHS METAJLIOB.

7. Kpucranniszanus MeTamioB

8. O061acTh NPUMEHEHUSI [IBETHBIX CILIABOB.

Jukrant: 3aganue 1

PacmmdpoBars Mapku ctanu, CIUIaBOB U UyTYHOB (TI0 IIEPEYHIO).
Keiic-3ananne2

Br1Opats MaTepuan 11l KOHCTPYKITHI 110 X Ha3HAYEHUIO 1
YCIOBHSIM 3KCILTyaTaluu

Keiic-3apanue 3

Br16op Mapku JIeTHpOBaHHBIX CTaJICH IS IeTaleil B 3aBUCUMOCTH
OT UX HAa3HAUYCHUA

K 2.1.1 [IK 4.3.1
OK 01.1,0K 01.3
OK 02.1,0K 02.3

Keiic —3amaun.3amanue 1:

IIK 2.1.1 [IK 4.3.1 [IponemMoHCTpUPOBATH U MOIIArOBO MOSCHUTH METOIBI (IO
OK 01.1,0K 01.3 MIEPEYHIO) HCCIIeI0BaHMs CTPYKTYpPhl METAIIJIOB U CIUIABOB.
OK 02.1,0K 02.3 3ananue 2 [lpogeMOHCTPHPOBATH BIIaICHUE METOAUKON

MMPOBECACHUS UCIIbBITAHNUA METAJUIOB HAa TBEPAOCTDH IO METOAY
bpunenns u Poksema.

Kpurtepuu oueHKu 3K3amena

- «OTINYHO» - TEOPETHUECKOE COJEepPKaHNE Kypca OCBOCHO TIOJIHOCTHIO, 0e3 Tpo0eoB, yMeHuUs
c(OpMHPOBAHKI, BCE MPETYCMOTPEHHBIE MPOTPaMMON ydeOHbIE 3a/laHUsl BBIOJIHEHBI, Ka4eCTBO HX
BBITIOJTHEHUS OI[CHEHO BBICOKO.

- «XOopomio» - TEOPETUYECKOE COJIep)KaHUE Kypca OCBOECHO MOJHOCThIO, 0€3 mpoOernos,
HEKOTOpble yMEHHUs C(HOPMHUPOBAHBI HEJIOCTATOYHO, BCE MPEAYCMOTPEHHBIE NMPOrpaMMOi y4deOHBIC
3aJJaHMs BBIOJIHEHBI, HEKOTOPBIE BHJIbI 3aJaHUI BBITOJHEHBI C OIIMOKaMH.

- «Y IOBJIETBOPUTENILHOY» - TEOPETUYECKOE CO/IEPIKaHUE Kypca OCBOEHO YaCTHUHO, HO MPOOEsbI
HE HOCST CYIIECTBEHHOTO XapakTepa, HEOOXOTUMbIE YMEHHsI pabOThI ¢ OCBOSHHBIM MaTepHajoM B
OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MNPEAYCMOTPEHHBIX NPOrpaMMoi 0OyueHHUs Yy4eOHBIX
3aJJaHU BHIITOJIHEHO, HEKOTOPHIE U3 BBITIOJTHEHHBIX 3a/IaHUH COJIEPKAT OITHOKH.

- «HeynoBneTBOPUTENBHO» - TEOPETHUYECKOE COAEpIKaHWE Kypca HE OCBOEHO, HEOOXOIUMBIE
yMeHus He c(OPMHUPOBAHBI, BBINOJIHEHHbIE YUeOHBIE 3aaHUs COJepPKAT TPYObIe OMINOKY.
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OBPA3OBATEJIBHBIE TEXHOJIOT MU

[Ipunoxenue 1

[Ipu mpoBeneHMM TEOPETHYECKHX M TPAKTHUECKUX/Ta00paTOPHBIX 3aHATUH HCIONb3YIOTCS
CJIEYIOLIME NIEAArOrHYECKUE TEXHOJIOT UM

No Hassanue [lenb nucmob30BaHUs [Lnanupyemsblit Onucanue nopsjaka
n/n | oOpa3oBaTenbHON 00pa3oBarenbHOM pe3ynbTar UCTIOJIb30BaHUSA
TEXHOJIOTHH (C TEXHOJIOTHH UCIIOJIb30BaHMS (anmroputm
YKa3aHHEM aBTOpa) o0Opa3oBarenbHON MIPUMEHEHUS )
TEXHOJIOTHH TEXHOJIOTHH B
MPAKTUYECKON
npodeccuoHaIbHON
JIESITEIbBHOCTU
1 | UudopmanmonHo- IloBb11IEHNE IIpn Ha mpotsxkenun
KOMMYHMKAI[MOHHAs | KauecTBa 0Opa30BaHMs uepe3 | UCIOJIb30BaHNUN ypoka:
TEXHOJIOTUS AKTUBHOE BHEJIpEHUE Ipe3eHTallH UCIOJIb30BaHUE
(M.B.Mouceesa. B BOCIIUTATEIbHO- CHIDKAETCS IIPE3eHTaL1H C
E.C.ITonar. o0pa3oBaTeNbHbIN Ipolecce | 3aTpyAHEHUS HOJIrOTOBJICHHBIM
M.B.byxapkuHa)) MH(POPMALIMOHHBIX BOCIIPUATHS HOBOH | MaTepuaiom Jyis
TEXHOJIOTHIl uH(popManuu BU3YyaIM3alUu U
yno0cTBa
BOCIIPUATHUS HOBOU
uHpOpMauu
2 | Texuomnorust Co3znanue npoOiIeMHbIX CdopmupoBansl Oransl:
HpO6HCMHOFO CHTyaHHﬁ, a TaK)xe HaBBIKH1 - IIOCTaHOBKaA
oOyueHus AKTHBHYIO BBIJIBUKEHUS U pOOJIEMHOTO
(JIx. dpron, CAMOCTOSTEBHYIO OTCTaI/IBaHI/IS\I’ BOIIPOCA;
W.JTeprep cOOCTBEHHOM TOUKH | - MpoOIEeMHOE
JICATCILHOCTD YHAIMMXCA TIO | ghenps (rumoTessl) | 3a1aHue U CO3IaHMe
UX PaspCIICHHIO, B Ha pelIeHne pOOIIEMHOM
pe3yJibTaTe 4ero poOJIEMBI. CHUTYalluH;
MIPOUCXOJUT TBOPUECKOE BripaboTtanbl - OCO3HaHHeE
OBJIAJICHHE CIIOCOOHOCTH K CYITHOCTH
MPOdeCCHOHANEHBIMH UCCIJIEIOBATEIBCKUM | TPOOIIEMBI;
MeToAaM (aHajus, - BBIJIBUKEHUE
3HAHUSIMM, HaBBIKaMH,
MOJIEJTMPOBaHUE, TUIOTHU3 O
YMCHUAMM, PasBUTHC HaOI0IeHNE U PELIECHUIO
MBICTTHTCIILHBIX AKCIIEPUMEHT, po0GieMsbl (ITOUCK
criocoOHoCTEH, nabopaTopHbIe peleHni
dbopMupoBanue HCCIIETOBAHMUS). po0GIIEeMBI);
CIIOCOGHOCTH CcdhopmupoBaHbl - I0Ka3aTeNbCTBO

CaMOCTOSITEIIEHO YCBauBaTh
JIIOOBIE TOHITHUSA Y NEHCTBUSA

YMEHHUS IPUMEHSTD
3HAHUS B HOBOU

HJIN OITPOBEPIKCHUC
BBICKa3aHHOTI'O B

S — THITOTE3e
. | mpemnoxenus
pereHne yaeoHoi (o6ocHOBaHUE
TPOOIIEMBL. BBIOPAHHOTO
BapHaHTa PEeIICHHS
po6JIeMbl);
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- IPOBEpKA

MPaBHWJIbHOCTH
perieHus
poOJIEMBI;
- BBIBOJIBI TIO
pEIICHUIO
poOJIEMBI
310poBbE Ob6ecnieunts oOyyatomumcesi | ®u3KkyIbTMUHYTKH | DU3HOJIOTHYCSCKU
cOeperaromye BO3MOXHOCTb COXPaHEHHUS CHOCOOCTBYHOT 000CHOBAHHBIM
TEXHOJIOTHU 3710pOBbA 3a IEPUOJL IIOBBIICHHUIO BPCMCHEM UL
BHUMaHUSI, MIPOBEACHUS
00yJeHus B
5 aKTUBHOCTH (bU3KYIbTMUHYTKH
00pa3zoBaTeIbHOM
P yJauecs Ha sBisitotTest 30-40-5
yIpexacHun, HOCTIEAYIOIEM MHHYTBI YPOKa,;
c(popMHpOBATH y HETO JTare ypokxa. JUTUTEIbHOCTD
HCO6XOI{I/IMI)I€ JJ1s1 3TOI0 (1)I/I3K}’JII>TMI/IHYTOK

3HaHUs, HAYYHUTh
UCIIOJIB30BATh TOJTYYCHHBIC
3HaHUS B COBPEMEHHOMN
KU3HU. JlaHHBIC TEXHOJIOTHH
HaIPAaBJICHBI HA YKPEIUICHHE,
COXpaHEHHE, a TAaKXKe
dbopMupoOBaHKE 30POBbSA
00yyJaromxcs

cocraBiser 1-5
muH. Kaxnas ¢us-
KYJIbTMHHYTKA
BKJIFOYAET KOMILIEKC
u3 3-4 cnenuanbHO
moA00paHHBIX
YIPaKHEHUH,
MOBTOPSIEMBIX 4-6
pa3
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