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1. IIeJIl/I, 3ala'ii U IVIAHUPYEMBIEC PE3YJIbTaThbl oﬁyquml o AMCIOMIIJIMHE

Llenp — u3ydyeHHEe OCHOBHBIX TPYIIN COBPEMEHHBIX METANIMYECKHX MaTEpHAIOB M UX
PUMEHEHHUS B Pa3IMYHBIX 001aCTAX TEXHUKU;

- U3y4YCHHE BIUSHUS PA3IMYHBIX (PaKTOPOB HA CTPYKTYPY M CBOKMCTBA METAILJIOB,

- npuoOpeTeHHe HaBBIKOB B pa3pabOTKe CHOCOOOB BO3ACHCTBHUS Ha CTPYKTYpy U
CBOMCTBa METAUTMYECKUX MATEPUAIIOB.

- IPOTHO3MPOBAHUE IMOBEACHUS METALIMYECKUX MAaTE€pPUajOB B PaA3JIMYHBIX YCIOBHUAX
AKCIUTyaTalyH.

3anaum:

— U3YYCHHUE B3aMMOCBSI3H MEX]y COCTaBOM, CTPYKTYpPOHl M CBONCTBAMU METAJUTMYECKUX
MaTepHuaos;

- U3Y4YCHHE IMpPEeBpallCHUN B METAUIMYECKHX MaTepuajiax Ha Pa3IMYHbIX CTaJHsIX
00paboTKH.

[Inanupyembie pe3ynbTaThl OOYYEHHS] — OCBOCHHE OCHOBHBIX 3aKOHOMEPHOCTEH

IPOIECCOB  IUIACTUYECKON  Jedopmainuy, CcrnocoOOB MPOU3BOJACTBA  METAUIONPOAYKIIHH,
OBJIQJICHUE TCOPETUYCCKUMHU OCHOBAMH IMPUPOJION MPOYHOCTH, IUIACTUYHOCTH M Pa3pyIICHUS
METAJUIOB | CIUIAaBOB

O6yuenue mo nucuuiuiiHe «MeTalTyprusi jkeie3a M 4YyryHa» HalpaBlIeHO Ha
dbopmupoBaHKe Y 00YJarOITUXCS CICTYIONTUX KOMIIETEHITUH:

Koa n HauMeHOBaHMe KOMIIeTeH Mt NHauKaTopbl 10CTHKEHUS
KOMIEeTeHIIUH

VYK-1. CnocobHocTh ocymiecTBasATh mnouck, | MYK-1.1- 3naer npuniuns! cbopa, ordopa u
KPUTHYECKUI aHaNWU3 U CUHTE3 MH(opMmanuy, | 00001meHus nadopmannuu

OPUMEHATh CUCTeMHBIN nmoaxon /i pemenus | UYK-1.2— ymeer COOTHOCHUTB pa3HOPOIHBIE
MOCTAaBJICHHBIX 33124 SIBIICHHUS U CHCTEMAaTHU3UPOBATh X B paMKax
n30paHHBIX BUJOB POGecCHOHATbHON
JeSITeTTbHOCTH

NVYK-1.3— wuMeer mNpakTHYECKUIl  OMIBIT
paboThl ¢ HHGOPMAITMOHHBIMH UCTOYHUKAMH,
OMBIT HAyYHOI'O MOUCKA, CO3JaHMs Hay4YHBIX

TEKCTOB

I1K-1 Croco0HOCTE BeItonHATs | UTTK-1.1- 3Haer: LEeTN u 3aJauu

KOMIUICKCHBIC HCCJICIOBAHUS W HWCIBITAHUS | IPOBOAMBIX WCCJICJIOBAHHA, METO/TBI

MaTepuaioB  (u3nmenwii), oOpabaThIBaTh, | MPOBEACHUS IKCIEPUMEHTOB U HAOIOICHUH,

aHAJM3UPOBATh M TPEJCTABIATH PE3YJbTATHl | 0000meHns U 00padoTKK HH(DOpMAINK;

UCCJIEJOBAaHUM NIIK-1.2- ymeer: npoBOAUTh HAOIIOACHUS U
U3MEpPEHUs,  COCTaBIATH  OTYETHI IO

pe3yabTaTaM MPOBEICHHBIX SKCIEPUMEHTOB,
00pabaTeiBaTh U TPENCTABIATH MOJYICHHBIC
pe3yibTaThl;

NIIK-1.3- wMeeT HaBBIKK TPOBEIACHUS
u3MepeHul u  HabmogeHud, o00paboTKH
pe3yJabTaTOB, COCTABICHHWS  OTYETOB U
NPEJICTaBICHNS OJYYSHHBIX JaHHBIX

[1IK-2. CnocoGHocTh ocymecTBisATs BbIOOp | MIT-2.1- 3HAET: METAJIJINYECKHE




MaTepUaIoB M TEXHOJOTHYECKHX TPOIECCOB | KOHCTPYKIIMOHHBIE W HWHCTPYMEHTAIbHBIC
JUIsL  TIOMy4YeHHWs  3aJaHHOTO0  KOMIUIEKCA | MaTepuaibl,  HUX  CBOMCTBA,  CIOCOOBI
CBOICTB VIIPOYHCHUS, TEXHOJIOTHYECKHE
BO3MOXXHOCTH  TE€PMHUYECKON  00paboTkH,
METOJIbI TIPOBEACHUS CTPYKTYPHOT'O aHAIM3a
U OIpeAeNieHUs] SKCIUTyaTallUOHHBIX CBOWCTB
JleTane 1 THCTPYMEHTOB

NIIK-2.2- ymeer: BbIOMpaTh MaTepHUabl IS
JeTaliell MallvuH, MPUOOPOB U HMHCTPYMEHTOB,
BUJ TepMHUYECKOl 00pabOTKH, IPOBOAUTH
CTPYKTYpHBI  aHAU3 W HW3MEPCHHUS
MOKa3aTeneu, XapaKTEePU3YIOIINX
AKCIUTyaTal[MOHHBIE CBOMCTBA JETalled U
WHCTPYMEHTOB, YCTaHABIIMBATh MPUYHUHBI UX
OTKJIOHEHUS OT 3aJ]aHHBIX ITAPaMETPOB;
HIIK-2.3- nMeeT HaBBIKH: BBIOOpA
MaTepUaIOB JUIS PA3IMYHBIX W3ICIHNA, BUJ
TEPMHUECKON  00paboTKH,  TPOBEICHUS
CTPYKTYPHOTO aHanm3a, HU3MEpEHUS
MOKa3aTenei, XapaKTePU3YIOIINX
AKCIUTyaTal[MOHHBIE CBOMCTBA JETalled U
WHCTPYMEHTOB, YCTaHABIIMBATh MPUYHUHBI UX
OTKJIOHEHUS OT 3aJJaHHBIX ITAPaMETPOB

2. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JlucuuIiuinHa OTHOCHUTCS K 4YacTH, (opMHpyeMoH YyJacTHHKaMH O0O0pa30BaTEIIbHBIX
oTHouieHui 6;10ka b1 «Jluctuunauuel (MOILYITH)».
«Merannyprusi Keie3a M 4YYryHa» B3aHMMOCBsI3aHa JIOTHYECKH U COJEp)KaTelbHO-

METOANYCCKHU CO CIICAYIOMUMHA IUCHUINIMHAMHA U TIPAKTUKAMU OOITI:

- XMMUS,
- BBEJICHUE B CIEIMAILHOCTE,

- TEXHOJIOTHYECKHE MPOLIECCHI MOIyYeHUs U 00pabOTKH MaTepUAIOB;
- METO/IbI OTIPE/ICIICHUSI CBOMCTB MaTEpHUAJIOB.

- TepMHuYecKas 00paboTKa METaJIJIOB

3. CTpyKkTypa U cojepkaHue TUCHUILINHBI
OO0r11ast TPYA0EMKOCTb AUCIMIUTMHBI COCTABIISAET 2 3aueTHbIX(€) eaunuil(sl) (72 yaca).

3.1 Buabl yueOHoIi padoThI U TPYA0EMKOCTh
(mo ¢popmam 0OyueHHs)

3.1.1.0uHo0-3a04Hast popma 00yUeHHUs



. KoimnuecTBo
. Buj y4eoHoii pa6oThl 4ACOB Cemectp
1 AyAUTOpPHBbIE 3aHATHS 72 4
B Tom uucie:
1.1 | Jlekuuu 10 4
1.2 | CemuHapckue/mpakTHYeCKue 3aHATHS 8 4
1.3 | JIabopaTopHbIe 3aHATHS
2 CamocrosiTesibHas pabora o4 4
IIpomexyTOUHAs aTTECTANMSA
3auvet/nmud.3auer/7K3aMeH 3auer
Htoro 72 | 4
3.1.2.3ao04nas ¢popma oObyueHust
u/n Buj yueonoii pa6oTni ff;é::;quTBo Cemectp
1 AyIMTOpHBIE 3aHATHS 72 S
B ToMm uucie:
1.1 | Jlekuquu 4 5
1.2 | CemuHapcKue/mpakTHIECKHUEe 3aHATHS 4 3)
1.3 | JIabopaTopHbIe 3aHATHS
2 CamocrosiTesibHas padoTa 64 3)
IIpomexyTOUHAS aTTEeCTANMSA
3advet/nud.3aueT/3K3aMeH 3ayer
Hroro 72 | 5
3.2 TemaTnuyeckuii IJIaH U3y4YeHHUS TUCHUTNIMHBI
(mo ¢popmam oOyueHus)
3.2.1.0uyHo-3a04Hast popma 00ydeHus
TpyaoeMkocTsb, yac
Ayautopnasi paGora 3
= o 2
Pa3geiibl/TemMbl S 22 2 3 s
n/n =) g K z s =
JducumnianHbl - aé S 2 = S‘
= =
Paznen 1. OOmme cBexeHuss o0 16 2 2 12
1 | merajuax.
1.1 | Tema 1. MeTajuIM4ecKuii THIT CBS3H,
METAJJINYECKUE CBOMCTBA. ATOMHO-
KPUCTAIITMYECKOE CTpOEHHUE. 9 1 5 5

JedexTsl KpUCTATHYECKON PEIIeTKH
(ToueuHsle, JMHEWNHBIE,
MOBEPXHOCTHBIE, 00bEMHBIE).




1.2

Tema 2. Brnusaue nedexkroB Ha
cBoiicTBa MeTtauioB. [lomumopdubie
MIpEBpAaICHHUS.

Pazpen 2. Kpucraanuzanus
METaJJIOB.

10

2.1

Tema 1. @opmupoBaHUE CTPYKTYpPbI
METAJJIOB  MpU  KPUCTAJLIIU3ALUU.
['omorenHas (camompou3BOJIbHAS )
KpUCTAJIIM3aLUs, 4YMCIO  ILIEHTPOB
KPUCTAJTM3allMd U CKOPOCTh pPOCTa
KPUCTAJUIOB. Bennunna 3€pHa.
['ereporennoe o0Opa3oBaHHe
3apO/IbIIIEH. Crpoenue
METAJJTMYECKOT0 CIIUTKA.

10

Paznen 3. ledopmanusi MeTaN10B.

Tema 1. Buasl HanpsoxkeHuil. Ynopyras
u rIacTU4ecKas nedopmarusi.
Bnusnue aegopmanuu Ha CTPYKTypy
51 CBONCTBA METAJUIOB.
Hedopmarmonnoe yIIPOUHEHUE
MOJIMKPUCTAIITUIECKOTO MeTaia.
CBepXIUIaCTUYHOCTh ~ METaNIOB |
CILJIaBOB.

Paszgen 4. Buumsinme HarpeBa Ha
CTPYKTYPY " CBOMCTBA
AeOopMHPOBAHHOI0 METAJLJIA.

4.1

Tema 1. Ilponeccsl, npoxoasiue npu
HarpeBe Xo0JI0JHO1e(OPMHUPOBAHHOTO
Metaiia. Bo3Bpar u moJuroHusanus.
Pexpucrannuszanus (mepBuuHas,
coOuparemnpHas, BTOpUYHAS).
Temneparypa peKpUCTAIUIM3ALIHH.
Bennuuna 3epHa mocJe
pekpuctajuizandu.  XOoloAHas U
ropsiyast feopmMariusi.

Paspnen S. Teopusi cniiaBos.

Tema 1. ®a3er u cTpykTypa B
METAINIMYECKUX  CIUIaBax. [Bepasle
pacTBOpbl, XMMHUYECKHUE COEIUHEHHUS.
Ctpykrypa  cmiaBoB.  Jlmarpammbl
(ha30BOT0 paBHOBECHSI. .

Pa3zgen 6. Keje3o U cyiaBbl HA €ro
OCHOBE.

23

18

6.1

Tema 1. Komnonentsl u ¢a3el B
cucTeMe Kelne3o-yriaepo. umarpamma
¢azoBoro paBHOBECHS
(MeTacTabuiibHOE paBHOBecCHE).

®dazoBble u CTPYKTYpHBIE




COCTABJISIOLINE KEIE30YTIEPOIUCTHIX
crutaBoB.  Krnaccudukanus —criaBoB
xKenesza c YIJIEPOIOM.
CtpykTypoobpazoBaHue.

6.2

Tema 2. VYriuepoaucrtele cTamu, HX
CTpYKTypa U CBo#cTBa. Biusinue
yriepoja Ha CTPYKTypy U CBOMCTBa
YIJIEPOAUCTBIX CTajed. MapkupoBka
YIIIEPOAUCTBIX — cTajeid.  BuusiHue
MIOCTOSIHHBIX MPHUMECEH Ha CBOMCTBA
CTaJICH.

6.3

Tema 3. UYyrynel. [lumarpamma
¢dazoBoro paBHOBeECHS Kenes30-
yraepoa (ctabuiabHOE paBHOBECHE).
benbrit u cepbIi YyT'YHBI.
Boicokonpounbiii  uyyryn. KoBkuit
YyTyH. CriennanbHble YYT'yHBI.
MapkupoBKka, CTpyKTypa, IOJy4YeHHE,
CBOMCTBA, IPUMEHEHUE.

Hrtoro

72

10

54

3.2.2. 3aounas popma oOydeHHS

/o

Paspenl/TeMsl
JducuunianHbl

TpyaoeMkocTsb, yac

Bcero

AynuTopHasi pabora

Cemunapckue/
[PaKTHYCCKHE

BAHATUA

UlaGoparopHbie
BaHATUA

[IpakTrueckas
[OATrOTOBKA

Pazgen 1. OOmmume cBeaeHHuss O

MeETaJlj1ax.

18

N JTekumn

— [CamocTosiTeIbHAs

< |paGoTa

Tema 1. MeTammndyeckuii THIT CBS3H,
METaJNIMYECKHE CBOMCTBA. ATOMHO-
KPUCTAJUTMYECKOE CTpOEHUE.
JedeKTsl KpUCTATUYECKON PEIIeTKH
(TOueUHBIC, JTIMHEHHBIE,
MOBEPXHOCTHBIE, 00bEMHBIE).

1.2

Tema 2. Bausaue nedextoB Ha
cBoiictBa MertamioB. [lonmumopdubie
IIPEBPALICHMUSL.

Pa3nen 2.
MeETAaJJI0B.

Kpucraannuzanus

2.1

Tema 1. ®@opmupoBaHue CTPYKTYpbI
METAUIOB  NPH  KPUCTAJLUIA3ALUU.
I'omorennas (camomnpoun3BOIIbHAS)
KPUCTAJUIM3allMsl, YHCIO IEHTPOB




KPHCTAJUIM3AIlMd U CKOPOCTh POCTa

KpPHUCTAJLJIOB. Bennunna 3epHa.
I'ereporennoe oOpa3zoBaHue
3apOJIbIIIEH. Crpoenue

MCTAINIMYCCKOI'o CJIMTKA.

Paznea 3. lepopmanusi MeTa/10B.

10

Tema 1. Buabl HanpsbxeHuil. Yopyras
u IUIACTUYECKAs nedopmarus.
Bnusiaue negopmanuu Ha CTPYKTYpy
u CBOMCTBa METAJIJIOB.
Hedopmarnmonnoe YIIPOYHEHUE
HOJIMKPUCTAIIIMYECKOT O MeTala.
CBepXIUIaCTUYHOCTh ~ METANIOB U
CILIABOB.

10

Paznen 4. Buamsinme HarpeBa Ha
CTPYKTYPY u CBONiCTBa
ne¢opMHPOBAHHOI0 MeTaJLIA.

4.1

Tema 1. Ilpoueccel, npoxoasuiue npu
HarpeBe XOJIOAHOJACHOPMUPOBAHHOTO
MeTtauia. Bo3Bpar M moauroHusanusl.
Pexpucraiusanus (mepBuyHas,
cobupareabHasi, BTOPHYHAS).
Temnepatypa PEeKpUCTATUTU3ALINH.
Bennuuna 3epHa rnocie
peKpUCTaUIM3alMi.  XOJIOJHAs |
ropsiyast [eopMarius.

Paszgea S. Teopus crniiaBoB.

Tema 1. ®a3el u cTpykTypa B
METAINIMYECKUX  CIUIaBaXx. [Bep/sle
pacTBOpBl, XMMHUYECKHE COCIUHEHMUS.
CtpykTypa  cmiaBoB.  Jluarpammbl
(ha30BOro paBHOBECHS. .

Pasznea 6. ’Kesie30 U cniiaBbl HA €ro
OCHOBE.

18

16

6.1

Tema 1. Kommonentsl u ¢asel B
cucreMe xene3o-yriaepoll. uarpamma
¢dazoBoro paBHOBECHS
(MeTacTabuipHOE paBHOBECHE).
®dazoBbIe u CTPYKTYPHBIE
COCTABJISIIOLINE KENE30yTIePOIUCTHIX
criaBoB.  Kiaccudukanust  crimaBoB
xKernesa c YTIIEPOIOM.
CtpykTypooOpa3oBaHHeE.

6.2

Tema 2. VYraepoaucTele cTalu, HX
CTpYKTypa U CBoOMcTBa. BimsHue
yriepoja Ha CTPYKTypy U CBOMCTBa
YTJIEPOIUCTHIX cTaned. MapkupoBka

YIIEPOAUCTBIX  cTajen.  BnusHue




10

IIOCTOSIHHBIX IIPUMECEH Ha CBOWCTBA
CTaJIeH.

6.3 |Tema 3. Uyryssl. Juarpamma
¢da3oBoro  paBHOBecHS  JKeJIe30-
yriepos (CTaOuiIbHOE pPaBHOBECHE).

benbrii u CephIit YyT'YHBI. 5 1 4
Beicokonpounbii  uyyryn. KoBkui
YyTyH. CneunaibHbie YYTyYHBI.
MapxkupoBKa, CTpYKTypa, MOJIy4YEHUE,
CBOMCTBA, IPUMEHEHUE.
Hroro | 72 4 4 64

3.3 Conep:kanue QM CIUANIAHbBI

1. OO0mme cBeieHH 0 MeTaJLIax.

MeTannu4eckuii THUII CBS3U, METAJUIMYECKHE CBOMCTBA. ATOMHO-KPHCTAJUIMYECKOE
ctpoenne. JlepekTbl KpUCTaIUIMYECKON pemIeTKd (TOYeUHbIe, JHMHEHHBIE, MOBEPXHOCTHBIC,
o0beMHbIe). Bnusinue nedexToB Ha cBoiicTBa MetamuioB. IlomumopdHublie mpeBpaleHus.

2. Kpucranauzanus MeTanios.

@opMHpOBaHHE  CTPYKTYpbl METAUIOB IPU  KPUCTAJUIM3ALUU. I'omorennas
(caMonpou3BOJIbHAS) KPUCTAJUIM3AIMS, YHUCIO LEHTPOB KPHUCTAJUIM3AIMHU U CKOPOCTh pPOCTa
KpuctauioB. BenuumHa 3epHa. [ereporenHoe oOpaszoBanue 3apopsimiei. CTpoeHue
METAJIIIMYECKOI0 CIIUTKA.

3. ledopmanusi MeTa/II0B.

Buner Hanpspkenuil. Ynpyras u nnactuueckas nedopmanus. Biusaue nedopmaiuu Ha
CTPYKTYpy U CBOHCTBa MeTayuioB. JlepopManmoHHOE YHPOYHEHHE MOIMKPUCTAINYECKOTO
MeTasuia. CBepXIUIaCTUYHOCTh METAJIJIOB U CILIABOB.

4. Biusinue HarpeBa Ha CTPYKTYPY U CBOMCTBA 1e(OPMHUPOBAHHOI0 MeTaJLIA.

ITponeccel, mpoxoasiue Ipyu HarpeBe XoJaoqHoAe(GopMupoBaHHOrO MeTaia. Bo3spar u
nojauronusanus. Pexkpucramimzanus (mepBuyHas, coOupaTenbHas, BTopuuHas). Temmeparypa
pexpuctam3anuy. BenuunHa 3epHa MOCIEe peKpUCTAIIM3auuU. XOJIOAHAA U Tops4as

nedopMariusi.

5. Teopus cniiaBoB.
@a3pl M CTPYKTypa B METAUIMYECKHMX CIUIaBaX. [Bepable pacTBOPbl, XUMHUYECKHE
coeaunenusi. CTpykrypa criiaBoB. J(uarpammsl pazoBoro paBHOBECHSI.

6. 7KeJie30 u cr1aBbI HA €10 OCHOBE.

Kommonentsl u ¢aspl B cucreme xene3o-yriepoa. Juarpamma (a3zoBoro paBHOBecHs
(MeTacTabunbHOE paBHOBecue). Pa30BbIe U CTPYKTYPHBIE COCTABIISIFOIINE JKEI€30yTIEePOIUCTHIX
crutaBoB. Knaccudukanus cruiaBoB xkenesa ¢ yrieponoM. CTpykTypooOpa3oBaHUe.

VYrnepoaucTsie cTanu, UX CTPYKTypa U CBOWcTBa. BiusiHue yriepoaa Ha CTPYKTypy U
CBOICTBA YIJIEPOJUCTHIX CTalied. MapKkupoBKa YIIEpOAMCTHIX CTajleil. BiMsiHUE MOCTOSIHHBIX
IIpUMece Ha CBOMCTBA CTaJCH.
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Yyrynsl. Jluarpamma (a30BOro paBHOBECHUS JKEJI€30-yriiepo (cTabMIIbHOE paBHOBECHE).
benwiii u cepwlii uyrynsl. Bpicokonpounsiii uyryH. KoBkuii uyryH. CneunanabHble YYTyHBI.
MapkupoBka, CTpyKTypa, IOIy4eHHE, CBOMCTBA, IPUMEHEHHUE.

3.4 TemaTuka ceMHHAPCKHUX/MPAKTHYECKUX H JIA0OPATOPHBIX 3aHATHI

3.4.1.CeMuHapcKue/IpaKTHYECKUE 3aHATUS

[IpakTrueckoe 3ansitue 1. MakpoCTpyKTypHBIN aHAIHN3

[IpakTnueckoe 3anHaTtve 2. BiusHue XOJOOHOW IIACTHYECKOM aedopmanuu Ha
CTPYKTYpPY U CBOMCTBa METAJIJIOB

[IpakTuueckoe 3anstue 3. BiusHue HarpeBa Ha CTPYKTYpPYy U CBOMCTBA
X0JI0/1HO/1€()OPMHUPOBAHHOIO METaIa

[Ipaktuueckoe 3ansiTue 4. MUKpOCTPYKTYPHBII aHAIIN3

3.4.2.JJabopaTopHble 3aHATHUS

V4eOHBIM IJIAaHOM HE npeayCMOTPCHBI

3.5 TemaTnka KypcoBbIX MPOEKTOB (KYPCOBBIX PadoT)

VY4eOHbIM MJIAHOM HE IPEyCMOTPEHBI

4, YueOHO-MeTOoANYecKO0e U MHPOPMALIHOHHOE o0ecriedeHue
4.1 HopmatusHble 1oKyMeHTbI 1 OCTsb1

[Ipy n3ydeHnn TUCUUILUIMHBI HE IPELYCMOTPEHBI

4.2  OcHoBHasi IuTEpaTypa

1. JTaxtun KO.M., JleontseBa B.I1. MatepuanoBenenue: yueOHUK AJsi BY30B, 4 u31., M.,
000 «M3narennsckuit 1oM AnbsiHc», 2009, 528 c.

2. I'ynseB A.IL, I'ynseB A.A. MeramnoBeaenue: Y4eOHUK TSl BY30B. -7-€ U3]l., epepad.
u non.-M.:NJ1 Anbsae, 2011.-644 c..

43 JlonoJHUTeJbHAS JUTEpaTypa

1. Vapsauuna NU.10, Kyp6atosa 1. A., [Tapdenonckas O.A. MarepuanoBeeHue B cCXeMax-
KOHCIIEKTaxX — yueOHoe mocobue, 4.2, M.: MITI1Y, 2008, 124 c.

2. MamuHoCTpOUTENbHbIE MaTepuaibl. MeToJuuecKue yka3aHus/ TOA  pell.
I''M.Bonkosa-M.: MI'TY «MAMMy, 2009.

3. MatepuanoBenenre. MeTouecKue yKa3aHus K BBIIOJIHEHUIO J1a00paTOpHBIX padoT.
Cocrt. . A Kypb6arosa, T.}FO.Ckakona, A.K.Bepuep, H.B.YueBatkuna.-M.:MI'1VY, 2008, 32 c.
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4. Mapounuk craneii u cruiaBos/ [Tox o6mr. Pen. A.C.3y06uenko.- M.:MammHoOCTpoeHuUE,
2013.-784 c.

5 Mapounuk ctaneit u cruaBos/B.IN.Copokun, A.B.Bonocuukoa u np; [lox o6mr. Pen.
B.I".Copokuna.-M.:Mammnoctpoenue, 1989.-640 c.

4.4  JaexkTpoHHBIE 00pa30oBaTelbHbIE PeCypPChl

DNeKTPOHHO-00pa30BaTENbHBIN pecypc HAXOAUTCS B pa3paboTKe.

WNHuTepHeT-pecypchl  BKIIOYAIOT y4€OHO-METOJMYECKUE MaTepHalibl MockoBcKOro
[TonuTexa B pa3aene «bubnuoreka. DIEKTPOHHBIE PECYPCHD»

http://lib.mami.ru/lib/content/elektronnyy-katalog

Ilone3nrie y‘le6HO-MeTO,I[I/I‘leCKI/Ie u I/IH(l)OpMaL[I/IOHHBIe MaTCpHrajibl IIPCACTABIICHBI Ha
cauTax:

http:// mospolytech.ru/index.php?id=309

http://metall-2006.narod.ru/metall_slaid_lekcia.html

http://materiall.ru/
http://supermetalloved/narod.ru/12.pdf

45 JluueH3HOHHOe ¥ CBOOOJHO pacmpocTpaHsieMoe TMpPOrpamMMHoOe
o0ecreuenue

HanmenoBanue | Pazpadoruux IO HJoctynHocTh Ccblika Ha Exunbiii
(mpaBoo0J1agaTeJib) (IMeH3HOHHOe, | peecTpP POCCUIICKUX
cB000IHO nporpamm s IBM un
pacnpocrpansieM | B/l (mpu Hasmm4uum)
oe)
Moii Oduc OO0 "HOBBIE JIuiieH3nOHHOE https://reestr.digital.gov.r
OBJIAYHBIE u/reestr/301558/?sphrase
TEXHOJIOI'M" 1d=943375

46 CoBpemeHnHble npodeccHoHATbHBIE 0a3bI JAHHBIX U HH(POPMAIIUOHHBbIE
CIIPABOYHbIE CHCTEMbI

HocTynu
Ne HaumenoBanue Ccblika Ha pecypce
oCTh
HNHpopManHOHHO-CIIPABOYHbIE CHCTEMBbI
1. | Mndopmannonnse pecypest Cern http:// www.consultant.ru JIOCTYIHO
KoncynprantlIimtoc



http://metall-2006.narod.ru/
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
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JIeKTPOHHO-0UOINOTEYHbIE€ CHCTEMbI

Jlanp https://e.lanbook.com/ JloctymHa B ceTu
1. Uureprer 6e3
OTpaHUYCHUI

IPR Books https://www.iprbookshop.ru/ | loctymnHa B cetn
2. HNuTtepHet 6e3
OTpaHUYCHUIN

IIpodeccnonanbubie 0a3bl JAHHBIX

baza nanHbBIX HAyYHOH 3IIEKTPOHHOMN http://www.elibrary.ru HoctymHo
1. | 6ubnuorexn
(eLIBRARY.RU)

d. MarepuajbHO-TeXHHYECKOE 00ecIeyeHue

Aynuropun kadenpel «Mertamnyprusi» aBl204, aB1205, aB1206, aB1206a ocHaleHbI
HOYTOYKaMH, TPOEKTOPOM, SIKPAHOM, YIEOHBIM MATEPHAIIOM.

6. MeToauveckue peKOMeHIaluu

6.1 Meroanueckue peKOMeHIANUM ISl IPeNoAaBaTe/is M0 OPraHu3anuu
00y4eHust

[Ipu opranuszanuu y4yeOHBIX 3aHATUN (JEKUUH, CEMUHApPOB, MPAKTUYECKUX 3aHATHM,
71a00paTOPHBIX, CAMOCTOSITENIbHBIX U BBIMTYCKHBIX padOT, a TaK)Ke€ KYpCOBOI'O MPOEKTUPOBAHMS)
CJIETyeT HCII0JIb30BaTh 3JIEMEHThl MHTEPAKTUBHOIO OOy4YeHHUsS! Ha BCEX 3Talax JJisi BOBJIEUEHUS
CTYACHTOB B ITpoLeCC MTO3HaHUA. J{J1s1 3TOro 1enecoodpa3Ho UCOIb30BaTh CIAEYIOIUE (POPMBI:

— JIMAJIOroBoe 0OydYeHHE, B X0/Ie KOTOPOTO OCYIIECTBISETCS B3aUMOJICHCTBUE
NperoJIaBaTess U CTYICHTA;

— MOJICIIMPOBAHKE, TO €CTh BOCIPOU3BEICHHE B YCIOBHSIX OOYUYEHHUS I10
JAHHOMTUCITUITITMHE TPOIIECCOB, IPOUCXOISAIINX B PEATbHOCTH;

- KOMITBIOTCPU3alIHA O6y‘-IeHI/I5[ JJIA I/IHTeHCI/I(i)I/IKaI_[I/II/I u paciiupCHUA
BO3MOXKHOCTEH 00pa30BaTeIbHOTO MPOIIECCa;

— WCIIOJIb30BAHNUE CPEJICTB HAIJIAJHOCTU: CTEHIbl C KOMIUIEKTOM Y4eOHO-
METOAMYECKON JMTEpaTyphl, IUIaKaThl IO TeMaM, HaTypHble O0OpasIbl, MYJIbTUMEIUNHBIE
CHCTEMBI, KapTOTEKy Y4eOHBIX BUCOCIIANI0B 1 BUCO(DUIBMOB U JP.


http://www.elibrary.ru/
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6.2 MeToauyeckue YyKazaHus I8 00y4YalOIIMXCS 1O  OCBOEHHIO
AU CHUITHHBI

Jlis MakCUMalbHOW WHAMBHUIYAIM3ALUU JESITENbHOCTH CTYJEHTa, YUYEOHBIM IUIAHOM
IIpelyCMaTPUBAETCS BPEMs Il CAMOCTOSITEIbHON paOOThI.

Cpenu OCHOBHBIX BHJOB CaMOCTOATENBbHOM pabOThl TPAAULMOHHO  BBIEIAIOT:
TBOPYECKYIO JAEATENbHOCTh CTYJEHTa B ayJUTOPUH, INPU BHEAYAUTOPHBIX KOHTAKTaX C
IpenoJiaBaTeeM Ha KOHCYJIbTAlUAX M JOMAlIHEH MOJIrOTOBKE K JIEKLHUSAM, CEMUHApCKUM U
IPAKTUYECKUM 3aHATHUSM, 3a4eTaM M HK3aMEeHaM, IpPE3eHTAlMsIM U JOKJIajaM; HalKMCaHue
pedepaToB, BhIOIHEHHE Ja00PATOPHBIX W KOHTPOJIBHBIX PaldOT; ydyacThe B HaydyHOU paboTe U

np.
Lenb camocTOSITETHbHON PabOTHI CTYIEHTa — OCMBICIIEHHO M CAMOCTOSITEIIBHO paboTarh
CHavajga C Yy4yeOHBIM MaTepualoM, 3aTeM C Hay4dyHOW HHQOpMalMen, 3al0KUTh OCHOBBI

caMoopranu3aiiyu M CaMOBOCIIMTaHUSA C TEM, YTOOBI INpUBUTH YMCHHC B JanbHenIeM
HCIIPCPBIBHO IMOBLIIIATL CBOKO HpO(beCCI/IOHaJ'IBHYIO KBaJ'II/I(bI/IKaI_[I/II-O.

[InanupoBaHue BpEMEHU HA CAaMOCTOSATENIbHYIO paboTy CTyIEHTaM Jy4Ille OCYILECTBIIATh
Ha BECh CEMECTp M INpEeIyCMaTpUBaThb PETYJISIPHOE IOBTOPEHHUE MPOUJEHHOTO Y4eOHOTO
MaTepuana.

Jnst Gosnee yrimyOIeHHOTO H3y4eHUs PEKOMEHIYETCSl MCIIOIb30BaTh U3JaHNs, YKa3aHHbIE
BCITMCKE JIOTIOJIHUTEIILHON JIUTEPATYPHI.

1. DOoH/1 OLIECHOYHBIX CPEICTB

7.1  Meroabl KOHTPOJISI U OLIEHUBAHMS Pe3yJbTATOB 00yUYeHUs!
I[J'Ifl KOHTPOJIA YCIECBAEMOCTH M Kadye€CTBa OCBOCHUA JUCHUITIMHBI HaCTOfIHIeﬁ

IIPOrpaMMOi PEAYCMOTPEHBI CIEAYIOIINE BUbI KOHTPOJIS:
- KOHTPOJIb TEKYILEH yCIeBaeMOCTH (TEKYIIUH KOHTPOJIb);
- IPOMEKYTOYHAs aTTecTalus (3a4er).

7.2 Illkana u KpUTEPHH OLIEHUBAHUS Pe3yJIbTATOB 00yUeHHA

dopmMa IPOMEKYTOYHOH aTTECTALMU: IK3aMeH.

[IpomexxyTrounas arrectanus oOydaroumxcs B (¢GopMe 5K3aMeHa MPOBOJIUTCS IO
pe3ysbTaTaM BBIIIOJIHEHUS BCEX BUOB y4yeOHOW paboThl, MPEIyCMOTPEHHBIX Y4EOHBIM IIAHOM
[0 JAHHOM IUCUUIUIMHE (MOAYJIO), MPU 3TOM YUMUTBHIBAIOTCS PE3YJIbTAaThl TEKYILErO KOHTPOJIS
yCIieBaeMOCTH B TeueHHe cemecTpa. OLEHKa CTENeHU JOCTHKEHHS OO0yJaroluMUCs
MJIAaHUPYEMBIX ~ pe3yJbTaTOB  OOy4YeHHUS MO  JUCHUIUIMHE  (MOJYJIIO)  TPOBOJUTCS
MpernoaBarTesieM, BEAYIIAM 3aHATHSA 10 JAUCHUIUIMHE (MOIYJII0) METOJOM SKCHEPTHOU
oneHk. Ilo uroraMm mpomMexyTOYHOW aTTecTaluy MO JUCUUIUIMHE (MOAYNIO) BBICTABIISETCS
OILICHKA «OTIUYHO», «XOPOLIOY», «yJOBJIECTBOPUTEIBLHO)» WIN «HEYAOBIECTBOPUTEIBHO.
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OO0s3aTenbLHBIMU YCIOBUAMHU IIOATIOTOBKHM CTYIACHTA K HpOMe)I(YTOqHOﬁ aTTcCTalluu
SABJIACTCA BBIINIOJIHCHUEC CTYACHTOM BCCX IMMPEAYCMOTPCHHBIX (bOpM TCKYLICTO KOHTPOJIA.

IkaJja
Onucanue
OLlCHUBAHMSI

IIpoiinensl Bce JTanbl TEKYLIEr0 KOHTPOJIA, IPEIyCMOTPEHHBIE
nporpaMMoil  gucuMiuidHel.  CTyZeHT Ha  IPOTSHKEHUMM — ceMecTpa

3auTeHo JIEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHMI, HABBIKOB IPHUBECICHHBIM B
TabJIMIAaX MOKa3aTelsIM, OlepupyeT MPHUOOPETEHHBIMU 3HAHUAMH, YMEHUSAMU,
HaBbIKaAMHU.

He npoiineH xoTs 0b1 0AMH 3Tall TEKYWIero KOHTPOJIAA, [IPE1YyCMOTPEHHOIO
IIPOrPaMMOMl  IUCUMIUIMHBI WM  CTYJEHT JIEMOHCTPUPYET HEMOJIHOE
He 3auteno | coorBercTBue 3HaHWMi, yMEHHH, HABBIKOB IPHBEACHHBIM B TaOIUIAX
[oKa3aTessiM, JIOIyCKaeT 3HAuuTeNbHble OIIMOKH, IPOSBISAET OTCYTCTBHE
3HaHWM, YMEHUH, HABBIKOB

7.3 OueHo4YHbIE CpPeCTBA

7.3.1. Texymuuii KOHTPOIb
B mpomecce 00ydeHHs HCHOIB3YIOTCS OICHOYHBIE CPENCTBA PYOEKHOTO KOHTPOJIS
YCIIEBaEMOCTH H MTPOMEKYTOUYHBIX aTTECTAUN U CIIEIYIOIINE BHJIBI CAMOCTOSTEIHHOMN paboThI:

- HU3YUCHUC peKOMeHHyeMOﬁ JIATCPATYphl TIPpU TMOATOTOBKEC K JICKIIMOHHBIM,
MPAKTUYCCKUM U CaMOCTOATCIIbHBIM (KOHTpOJ’II)HI)IM) 3aJaHUsAM;

- 0JIaHKOBOE U KOMITBIOTCPHOEC TECTUPOBAHUC,

—  pedepartsl, noxnaasl Ha CHK.

[TnanupoBaHue BpeMEHHU HA CAMOCTOATEIbHYIO padOTy CTyEHTaM JIydIlle OCYIIECTBISTh
HAa BECh CEMECTp M TMPEIyCMATPUBATh PETYJSIPHOC TOBTOPCHHE IIPOMJICHHOTO Y4eOHOTO
Marepuaa.

Jliia Gonee yriiyOJI€HHOTO U3YY€HHUs PEKOMEHAYETCsl UCIIONIb30BaTh U3JaHUs, yKa3aHHbIE
B CIIMCKE JIONOJTHUTEIbHOMN JTUTEPaTypHl.

I[JISI pacipeHUus 3HAHUM CJICAYCT HUCIOJIBb30BATH TAKXKC CBCACHUA, IOJYUCHHBIC W3
I/IHTCpHCT-I/ICTOqHI/IKOB Ha COOTBCTCTBYIOLIUX CaﬁTaX, a TaK>XC MPOBOJUTH IMOUCK B PA3JIMYHBIX
cucremax, Takux kak Yandex, Rambler, u moas3oBarbcs CIIELIMATIM3UPOBAHHBIMU CaNTaMH,
TaKUMH Kak Www.anticor.ru, http://www.naukaran.ru, http://www.maik.ru wu apyrumu,
PEKOMECHOOBAHHBIMHA MIPEIOJAABATCIIEM HA JICKIWMOHHBIX 3aHATHUAX.

7.3.2. [IpomexxyTouHas aTTecTanus
[lepeueHp KOMIETEHIIMNA C yKa3aHHEM 3TaroB UX (OPMUPOBAHMS B MPOIECCEOCBOCHUS


http://www.anticor.ru/
http://www.naukaran.ru/
http://www.maik.ru/
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00pa30BaTebHOI NPOrpamMMBl.

B pesynbrare OCBOGHHMS JIUCHUIUIMHBI  (MOAYJs) (QOPMHUPYIOTCS — CIEIYIOIIHE

KOMIIETEHIIUHU:
Kon B pesyabTrare ocBoeHHs1 00pa30BaTeJbLHOI IPOrPpaMMbl 00y4arouiics
KOMIIETEeHIIUH A0JIZKeH 00J1a1aTh

VK-1 YK-1. CrtocoOHOCTb OCYIIECTBIIATh MOUCK, KPUTHUECKUN aHAIM3 U CHUHTE3
MHGOpPMALIUY, IPUMEHATh CUCTEMHBINA MOAXO JUIsl pPeIIEHUs] IOCTaBIEHHBIX
3ajgad

[IK-1 [TK-1 CriocoOHOCTb BBINOJIHATH KOMIUIEKCHBIE MCCIIEOBAHUS U UCIBITAHUS
MaTepuaioB (u3fenuil), oOpabaTkiBaTh, aHAJIM3UPOBATh U MPEICTABIATH
pe3yAbTAThI UCCIENOBAHUM

[IK-2 [TK-2. CriocOOHOCTB OCYIIECTBIATh BBIOOP MATEPUATIOB U TEXHOJIOTHYCCKUX
[IPOLIECCOB JUIs OJYyYEHUS 3aJaHHOTO KOMIUIEKCA CBOMCTB

B nponecce ocBoeHusi o0pa3oBarenbHON MpPOrpaMMbl JAaHHbIE KOMIIETEHLIUH, B TOM
YHCcIie UX OTAEIbHBIE KOMIIOHEHTHI, (POPMUPYIOTCS TOATAITHO B XOJI€ OCBOCHHSI 00yYarOIIUMHUCS

JUCIUIUIMH  (MOJyJiel), TPAaKTHK B COOTBETCTBHU C YUYCOHBIM IJJAHOM H KaJICHIAPHBIM
rpaduKkoM yueOHOTO mporecca.

N

© oo

14.
15.
16.
17.

KOHTpO.]II)HbIe BOIIPOCHI 1JIsA l'lpOMe)KyTO‘-lHOﬁ arrecranuu

ATOMHO-KpUCTAJUIMUECKasl CTPYKTYpa METAJLJIOB.

Mertannuueckas cBsI3b, METAIUIMUECKHUE CBOMCTBA.

Kpucranmnuzanusa. VYcioBusg, HeoOXoaumble Uid NPOTEKaHUs  Ipoliecca
KpUCTAJUIU3ALIUN

I'omorenHas (camonpou3BoibHast) Kpuctauzanus. [lapamerpsl, onuchIBarone
MPOLIECC KPUCTAITU3AINH.

['omorenHoe u rereporeHHOe 00pa30BaHUE 3aPOIbIIIEH

CriocoObl osTyyeHHsI MEJIKO3EpHUCTOM CTPYKTYpPBI B IUTOM METaJlje.

CrpoeHne MeTauIM4eCKOro CIUTKA.

@da3bl B METAJUIMUECKHUX CILIABAX.

TBepable pacTBOpHI.

. BnusHue nnactuyeckoit nepopmaiiiv Ha CTpYKTYpY U CBOMCTBA METAJUIOB.
11.
12.
13.

W3meHeHne CBOMCTB METaNIOB IPU XOJIO0JHOM MacTUYecKoil nedopmanuu
Haxunen. [Ipnunna Hakiena

[Ipon3BOACTBO JKENE3HOM MPOBOJOKH OCYIIECTBIISIETCS BOJOYEHHEM IIPH
KOMHaTHOW Temnepatype. Ilocme ompeneneHHoil creneHu naedopmanuu
MPOBOJIOKA pBeTca. B yem mpuumHa oOpbiBa M YTO HEOOXOAMMO CHENaTh s
MIOJIy4€HUs] IPOBOJIOKH HY’KHOTO CEeueHus?

Bnusinue HarpeBa Ha CTPYKTYPY XOJIOAHOA€(HOPMUPOBAHHOTO METaIA.
ITponeccel, nporcxoasIue Npu HarpeBe X0J0JHOAePOPMHUPOBAHHOTO MeETalIa.
da30BbIe U CTPYKTYpHBIE cOCTaBIIsAoIMe cucTeMbl Fe-FesC.

Kraccudukarus xene30-yriaepoaucThix CruiaBoB (mo aquarpammve Fe-FesC).



18.

19.
20.
21.
22.

23.
24,
25.
26.
27.
28.

29.
30.
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CrpykTypa yriaepoAaMCTbIX CTajJed B OTOXOKEHHOM COCTOSHMM. — BnusHue
yIJIEpOJa Ha CBOMCTBA CTAJIEH

CrpykTypooOpa3oBaHue B JOIBTEKTOUIHBIX CTAJISAX.

CtpykTypooOpa3oBaHuE B 3a9BTEKTOUIHBIX CTAJISX.

BnusiHue yriiepoja v NOCTOSHHBIX IPUMECEH Ha CBOMCTBA CTAJIH.
Knaccudukanus Genbix 4yryHOB B 3aBUCHMOCTH OT COJAEpKaHHs yriepoja (1o
muarpamme Fe-FesC). da3oBeIif 1 CTPYKTYpPHBIN COCTaB UyT'YHOB

Omnpenenenue KonmuuecTBa (a3 M XMMHYECKOro cocraBa (a3 mo auarpaMme
(a30BOro paBHOBECHS.

Knaccudukanuss ayryHoB mo ¢opme TpauTOBBIX BKIIOUEHHH, MO CTPYKTYpE
METAJJINYECKON OCHOBBI

KoBxkue uyrynsl. MapkupoBka, CTpyKTypa, CBOMCTBA, IPUMEHEHUE.

Cepsle uyryHsl. MapKupoBKa, CTpyKTypa, CBOMCTBA, IPUMEHEHUE
BricokornpouHnble uyryHsl. MapkupoBKa, CTPYKTYypa, CBOMCTBA, IPUMEHEHHE.
@®opMbl  TpaQUTOBBIX BKIIOYEHWH B uyryHax. Buusaue rpadura Ha
MEXaHUYECKHE CBOICTBA YyryHa.

Jlerupyrouye 31eMeHTHl B CTASX, 0L — U Y-CTaOUIM3aTOPBI.

CrpoutenbHble HHU3KOJIETUPOBAHHBIE CTalIM. XUMHUYECKMM COCTaB, CBOMICTBa,
IIPUMEHEHNE



