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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu  ocBoeHHs AUCUUIUIMHBI  «OCHOBBI METAJUTYPrHYe€CKOro IMPOU3BOJICTBAY
SBIIIIOTCS: PAa3BUTHUE y CTYASHTOB JIMYHOCTHBIX KadecTB, a Takke (QopMupoBaHUE
obuienpodeccuoHanbHbIX U MPO(EeCcCHOHATBHBIX KOMIIETEHLIMN B COOTBETCTBUU C TPEOOBAHUAMU
®I'OC BO mno mHampaBienuto moarotoBku 22.03.02 Meramnyprus; npuoOpeTeHue
0o0y4JaroImuMuUCs 3HAHUI TEOPETHYECKHX OCHOB W TPUHIUIIOB MPAKTHUECKON pealn3aiuu
COBPEMEHHBIX CIIOCOOOB MTPOU3BOJICTBA YEPHBIX U I[BETHBIX METAJLIOB.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI NporpaMMal

Juctummmaa OCHOBBI METALTYPTHUECKOTO IMPOU3BOJICTBA BXOAUT B 0a30BYIO 4acTh
yueOHOro 11ana 00pa3oBaTeIbHON MPOTrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJIAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ MPAKTUK:

Maremaruka

®usuka

dusnyeckas Xumus

Xumus

Hcropus Meramnypruu

3HaHusa (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUH AAHHON AUCLUILUIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTIH/TIPAKTHK:

[ToaroroBka pya K JOMEHHOU IIaBKE

[Ipou3BoacTBO Uyryna

TexHonorus nporu3BOACTBa KOKCa

BrimiaBka cranu B KOHBEpTEpaX

BrlinnaBka cTanu B aJIeKTporeyax

DKCIuTyaTanus JOMEHHBIX Meuei

KosmeBast 06padoTka cranu

[IpousBocTBEHHAs - MPAKTHUKA MO MOJYUYEeHUI0 MPO(EeCCHOHANBHBIX YMEHUN U OIbITa
poeCCUOHAIBHOMN IS TEILHOCTH

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4YeHH s

B pesynabrare ocBoeHMS JUCHMIUIMHBL (MOIynsl) «OCHOBBI METaUTyprHYecKOro
MIPOU3BOICTBA» 00YJAIONIUNCS JOKEH 00J1aaTh CIEAYIOIIMMH KOMIIETCHITUSIMU:

CtpyKTypHBII [Inanupyemsble pe3yabTaThl 00yUEHHS
JJIEMEHT
KOMIIETEHIINH
OIIK-2 TOTOBHOCTBIO KPUTUYECKU OCMBICIINBATh HAKOIUIEHHBIN OIBIT, U3MEHATD IIPU

Heo0XoauMoCTH PO uiIb cBoel MpohecCHOHATBLHOM NeSTeIbHOCTH

3HaTh OCHOBHBIE XapaKTEPUCTUKHU MPOAYKTOB YEPHOU U IIBETHON METAILTYPTHUU:
9yTr'yHa, CTalli, PeppoCIIaBOB, ATFOMUHUS, METH, HUKEJIS; MECTO
MIPOU3BOJICTBA YEPHBIX METAJUIOB B Cepe YeIOBEUECKOU IeATEINHHOCTH;
TpebOBaHMS K TPOPECCHOHAIBHON JEATETHHOCTH PAOOTHUKOB YEPHOM
METaJLTyprun

YmeThb OLICHUBATh (PU3UKO-MEXaHHMUECKUE CBOMCTBA MATEPHAJIOB U MPOIYKTOB
METaJUTYPrHYECKOTO TIPOU3BOJICTBA; paboTaTh ¢ MHPOpMAIUEH 0 mporeccax
" arperarax npousBoACTBa, KPpUTUICCKU OCMBICIIUBATH COCTOAHHUC U ITYTU
Pa3BUTHS METAILTYPTrHYECKOTO MPOU3BOCTBA




Bnanets

OCHOBHBIMM METOJ/IaMHU aHaJIM3a Hay4YHOI TUTEpaTyphl B 00J1aCTH
METAJLTyPrHYECKOT0 IPOU3BOJICTBA; MPOPECCHOHATBHBIM S3BIKOM B
00JacTU TEOPUHU METAJUTYPTUYECKUX MPOLIECCOB

OIIK-3

CIIOCOOHOCTBIO OCO3HABATh COIMANIbHYIO 3HAYMMOCTh CBOEH Oyayieit nmpodeccuu

3HaTh

POJIb METAJLTYPTHH B Pa3BUTHH OOIIECTBA K YKOHOMHKH CTPAHbI, PETHOHA U
rOpo/a; COBPEMEHHOE COCTOSTHIE METAJTypTUIECKON OTPaCIIn; IPOOIIEMBI 1
MEPCIIEKTUBBI PA3BUTHUSI METAILUTYPTUU TOPOJIa, PETHOHA, CTPAHbI U
3apy0exbs

VYmMmern

0CO3HABATh COLUAIBHYIO 3HAYUMOCTh MPO(ECCHH METAJLUTYpra; BhIICIATh
CBOE MOJIOKEHUE CPeIH APYTHX MPodeccuil; M3MeHITh MPOQUIIb CBOCH
paboTsI B mporiecce mpodeCCHOHATBHON AeSTeIbHOCTH

Bnaners

nH(popMaInen 0 ChIPbEBhIX U TEXHUYECKUX 0a3aX METaTypru4ecKoro
MIPOU3BO/ICTBA; HABBIKAMU TTOMCKA HAYYHOM ¥ TEXHUYECKON HH(OpMaIIUU 1O
HarpasieHuto "Metamryprus"

[TK-10 criocoOHOCTBIO OCYIIECTBISTH M KOPPEKTUPOBATH TEXHOJIOTHYECKHE MTPOLIECCHI B
METAJIypruy U MaTepuanoo0padboTke

3HaTh

OCHOBHBIC 3aKOHOMCPHOCTH (I)I/ISI/I‘IGCKI/IX, (bHSI/IKO'XI/IMI/I‘{eCKI/IX U TCIIJIOBBIX
IIpONLECCOB; 0COOEHHOCTHU KOHCTPYKIHHU arperaroB, Cp€ACTBa KOHTPOJIA U
YIIpaBJICHUA MCTAJUTYPTUYCCKUM ITPOU3BOJACTBOM

YmeTh

XapaKTepu30BaTh TEXHOJOTMUECKUE MPOLECCHl B METAJLITYPriH; BIOMPATh
YIPABJISIIOLIUE BO3AEHCTBHS; KOPPEKTUPOBATH TEXHOJIOTHYECKUE
apaMmeTpsl

Bnanets

HaBBIKAMH pacyeTa apaMeTpOB TEXHOJIOIMYECKOrO MPOoLecca;
nH(popmManren 0 COBPEMEHHBIX METAILITYPTUYECKUX TEXHOJOTUSAX U
croco6ax KOPpeKTUPOBKH TEXHOJIOTHYECKUX MAapaMeTPOB




4. CTpyKTypa, 00b€M U colepkaHie TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paboTa — 72 akaJl. 4acoB:
— aynuTopHas — 68 akaj. 4acos;
— BHEAyUTOpPHAs — 4 aKaJI. 4acoB

— caMOCTOsITeNIbHAS paboTa — 72,3 aKkaJi. 4acos;

— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca
dopma aTTecTaluu - SK3aMEH

Pasznen/ tema
JACIUATIIUHEI

Cemectp

AynutopHas
KOHTaKTHas pabora
(B akaj. yacax)

11a0.
3aH.

Jlek.
3aH.

MIPAaKT.

CamocrosTenbHas
paborta cTymeHTa

Bung
CaMOCTOSITEILHON
padoThI

Dopma TEKyIIEro
KOHTPOJISL
YCIIEBaEMOCTH U
MIPOMEKYTOTHOM
aTTecTaluu

Kon
KOMIIETEHLINN

1. Pazpnen 1. [IpousBoacreo
YyTyHa B JOMEHHBIX ITeJax

1.1 ChIpbeBble MaTepuabl
JIIOMEHHOH IUIaBKH U UX
HOATOTOBKA

6 8/41

12

Nzyuenne
y4eOHOM, Hay4HOH
U CIIPAaBOYHOM
JIUTEPATypPhI MO
TeMe
JTACIUTUTAHBI.
Pabora ¢
JIIEKTPOHHBIMH
OHOIMOTEKAMH.

[IpomexyTouHsbIi
3a4eT

OIIK-2,
OIIK-3, I1K-10

1.2 KoHcTpyKIust
JIOMEHHOM meun

4 421

Nsyuenune
y4eOHOM, Hay4HOH
U CIIPAaBOYHOM
JIUTEPATYPHI 110
Teme
JTUCLIUTUINHBI.
Pabora ¢
AJIEKTPOHHBIMHU
OuOIMOTEKAMH.

3amura
n1ab0paToOpHO
paboter Ne 1.1

OIIK-2,
OIIK-3, IIK-10

1.3 lomenHbIi mpomece

8 6/21

16

NsyueHue
y4eOHOM, HayqHOH
U CIIPaBOYHOM
JIUTEPATYPHI 110
Teme
JTUCLIUTUIAHBI.
Pa6ora ¢
AJIEKTPOHHBIMHU
6ubimorexamu.

VYeTHBI onpoc

OIIK-2,
OIIK-3, IIK-10

Uroro no pazneny

18 | 18/81

36

2. Paznen 2. TIponsBoacTBO
CTaJIM U I[BETHBIX METAJIJIOB

2.1 O06mme 0CHOBBI
CTaJeIIaBUIIBHOTO
MPOU3BO/ICTBA.

2 2/21

NsyueHue
yueOHOM, HAyYHOH
U CIIPABOYHOU
JIUTEPATYpPHI 110
Teme
JUCLIUIUINHBI.
Pa6ora ¢
JIEKTPOHHBIMU
O6ubimorexamu.

3amuTa
nabopaTopHO’
paboter Ne 1.2

OIIK-2,
OIIK-3, I1K-10




Uzyuenne
y4eOHOli, Hay4yHOM
U CIIPaBOYHOM
2.2 KonseprepHoe JUTEPATYPLLTIO . OIlIK-2,
MIPOM3BOJICTBO CTAJIN 4 6/211 8 reme YerHelid onpoc OIIK-3, IIK-10
JIACIUILINHEL.
Pa6ora ¢
ANIEKTPOHHBIMHU
OMOIMOTEKAMH.

Nzyuenne
yueOHOli, Hay4yHOM
U CIIPaBOYHOM
2.3 MapreHoBcKkoe JITCPATYpPBI 11O Samra . OIIK-2,
MIPOM3BOJICTBO CTAJIN 2 6 reme naGopatopHoi OIIK-3, IIK-10
JUCLUIUINHBIL. pabotsr Ne 1.3
Pa6ora ¢
AIIEKTPOHHBIMHU
OMOIMOTEKAMH.

Wzyuenue

y4eOHOM, HAYYHOH

U CIIPaBOYHOU
JIUTEPATYpPHI 110 3amura

2.4 BrlIuiaBKa cTaiau B patyp 1 OIIK-2,
2 2 8 TeMe 71a00paTOPHBIX

ANEKTPUYECKHUX Iedax OIIK-3, TIK-10

IUCHUIIIAHBL. pabot Ne 2 u Ne 3

PaGora ¢
JNIEKTPOHHBIMHU
OubIMoTEeKaMH.

Nzyuenue
yueOHOM, HAYYHOH
U CIIPaBOYHOU
2.5 KoBmieBast 00paboTka JUTEPATYPELTIO . OIlIK-2,
cranm 2 2/21 4 TEME YcTHbIi onpoc OTIK-3, [TK-10
JICIUTUTAHEL.
Pabora ¢
SNIEKTPOHHBIMHU
OubIMoTEKAMH.

Nzyuenue
yueOHOM, HAYYHOH
U CIIPaBOYHOU
JUTEPATypPHI MO 3ammTa
. OIIK-2,
2.6 PaznuBka cTanu 2 2 4 TeMe nabopaTopHOH
OIIK-3, TIK-10
JUCIIUILINHEI. pabotsr Ne 4
Pabora ¢
3NIEKTPOHHBIMHU
OuOIMOTEKAMH.

NsyueHue
y4eOHOM, HayqHOH
U CIIPABOYHOM

2.7 Meramutyprust Meny, 2 2 43 HHTepT :VIYSH o KonTposnbnas OIIK-2,
HUKEJIS ¥ alFOMUHUS ’ paboTta OIIK-3, IIK-10

JUCIUILIMHEL.

Pabora ¢

AJIEKTPOHHBIMHU

OMOIMOTEKAMH.
Hroro no pazaeny 16 | 16/6U 36,3
HWroro 3a cemectp 34 |34/141 72,3 9K3aMeH

OIIK-2,0TIIK-

HWroro no aucuuninze 34 134/141 72,3 IK3AMCH 3,ITK-10




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

C uenblo peanu3alMil KOMIIETEHTHOCTHOTO TMOJXOAa, a Takxke (QOpMHUPOBaHUS U
pa3BUTHs TPO(HECCUOHATHHBIX HABBIKOB OOYYAIOIIUXCS PEATU3YIOTCS CIEIYIOIINE CPEIICTBa,
CIOCOObI ¥ OPTaHU3ALMOHHBIE MEPOTIPUSATHSL:

- U3YYCHHE TEOPETHYECKOro MaTepuaia AUCIHUILIUHBI Ha JIEKIHUAX C UCTIOIh30BAHUEM
KOMITBIOTEPHBIX TEXHOJIOTHIA;

- CaMOCTOSATEhHOE HW3YYCHHE TEOPETHUYECKOro MaTepuaia JUCHUIUIMHBI  C
MCIIOJIb30BaHNEM METOIUYECKUX Pa3padOTOK, crielnaibHON Y4eOHOM U HayuHOU JIUTepaTyphl;

- ¢dopmupoBaHue u pa3BUTHE MNPOPECCHOHAIBHBIX HABBIKOB OOyJarommxcs Ha
71a00paTOPHBIX 3aHATHUSX.

B wu3nokeHMH JNEKIMOHHOTO MaTepuaja M TpPU NPOBEACHUM OO0yJarommxcs Ha
71a00paTOPHBIX 3aHATHUSIX MPEANONAraeTcsl Mepexo]] OT PEIPOAYKTUBHBIX METOJ0B OOYUEeHHsS K
YaCTHYHO-TIOMCKOBBIM W HCCIICJOBATEIbCKUM  METOJaM, pPa3BHBAMOIIUM  JIOTHYECKOE,
TEOPETUYECKOE MBIIUICHHE, YMEHHE apryMEHTHPOBATh U OTCTaBaTh COOCTBEHHOE MOHUMAaHUE
Bornipoca. C 3TO# I1eNbI0 BO3MOXHO HWCIIOJIB30BAHHE METOJOB IBPHCTUYCCKUX BOIPOCOB U
OpaHHCTOpMUHTA (MO3TOBOM aTaKH).

[Tpu npoBeacHNH TAOOPATOPHBIX 3aHATHH MPEAIOIATaeTCs UCIIOJIb30BAHUE TEXHOJIOTHU
B3aMMOOOYUEHUS.

CamocrosiTennbHasi paboTa CTYIEHTOB JOJDKHA OBITh HallpaBieHA Ha 3aKpeIUICHUE
TEOPETUUECKOr0 MaTepuana, U3JI0KEHHOTo MpernoaaBaTesieM, Ha IpopadoTKy TeM, OTBEIEHHBIX
Ha CaMOCTOSTEIbHOE HM3y4eHHUE, Ha MOJTOTOBKY K Ja0OpaTOPHBIM 3aHSTHSIM, MOJITOTOBKY K
UTOTOBOM aTTeCTAIlIH.

B xoe 3aHsaTHII peanonaaraeTcs UCIOIb30BaHNE KOMITJICKCA HHHOBAIIMOHHBIX METOJIOB
AKTUBHOTO 00YYEeHHUSI CTYJEHTOB, BKIIOYAIOIIETO B ce0s:

- CcO37aHWe TPOOJIEMHBIX CHUTyalldid ¢ TIOKa3aTelIbHBIM PEHICHHEM MPOOJIeMBI
MpenoaaBaTenem;

- CaMOCTOSATEIbHYIO TIOMCKOBYIO JCSATCILHOCTh B PEIMICHUH YYEOHBIX MpodieMm,
HAIPABIIIEMYIO ITPETIOIaBaTeIIeM;

- CAaMOCTOSITENTFHOE PELIEHUE MPOOJIeM CTYICHTaMU MO KOHTPOJIEM MPEro1aBaTesl.

Peanu3zanuss WHHOBAIIMOHHBIX METOJIOB OOYYEHHS BO3MOXHA C UCIOJIb30BAHUEM
CIETYIOIIUX TPUEMOB:

- MHCTPYKTQX CTYJICHTOB 1O COCTaBIICHUIO TAOJUII, CXeM, Ipa)uKOB C MPOBEICHUEM
MOCTEAYIOLIETO UX aHAIN3a;

- TNpUMEHEHWE PEKOMEHJAWA 110 COCTaBJICHHIO TE3UCOB M KOHCIIEKTOB 10
MPOYUTAHHOMY MaTepHaly;

- PacKphITHE TIperojaBaTelieM MPUYMH W XapaKTepa HEyaad, BCTPEUAMOIIUXCS IPHU
pelieHnuu npooiem;

- IGMOHCTPAIUS ATbTEPHATUBHBIX TIOJIX0JI0B K PEIICHUIO KOHKPETHOH MPOOIIEMEI;

- aHAJIM3 TIONTyYEHHBIX PE3YIbTATOB U OTHICKAHHUE TPAHUII X IPUMEHUMOCTH;

- UCTTOJTH30BaHUE 3aJJaHUH JIJISI CAMOCTOSITETFHON PabOThI C U30BITOYHBIMU TAHHBIMH.

6 YueOHO-MeTOqUUECKOE 00eciedeH e CAMOCTOSITeJIbHOW PadoThl 00yYaIIMXCSl
[Ipencrasneno B npuiioxeHuu 1.

7 OueHoYHbIe cpeICcTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTaluu
IIpencraBneHbl B IPHIIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecneyeHue JUCIUNTIMHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:
1. OCHOBBI METALTYPrHYECKOTO MPOU3BOACTBA | yueOHuK / B.A. burees, K.H.
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1. HesicoB A.l'., [IpyxkoB B.I'., Makaposa W.B. M3yuenune xoyuieKuu oOpas3oB CHIPHIX
MaTepuajoB W NPOAYKTOB JOMEHHOW IUTaBKU: MeTtoauueckue yka3zaHusi K J1a0OpaTOPHBIM
3aHATHSIM 110 JucuuIuIiHaM  «OCHOBBI METAJLTyprUuecKoro IMpou3BOAcCTBa», «Teopus u
TEXHOJIOTHSI OKYCKOBAHUS KEJIE3HbIX PyId», Ui oOydarommxcs 1Mo HampasieHuto 22.03.02
«Metamtyprusi» THEBHON M 3a04HON (popm oOydenusi. Maruutoropek: M3a-Bo Marauroropck.
roc. TexH. yu-ta um. I'. U.Hocosa, 2017. 27 c.

2. HesicoB A.I'. , IpyxkoB B.I'., Makaposa I1.B. M3yueHne oCHOBHBIX 3aKOHOMEpPHOCTEN
mpolecca arjoMepanuu. MeToAauueckue yKazaHusd K J1a00paTOpHBIM — 3aHATUSM IO
quciumuinHaM - «OCHOBBI  METaJLTyprUuecKoro Ipou3BOACTBa», «Teopus M TEXHOJIOTHA
OKYCKOBaHHS KEJE3HBIX PyI», U1 OOYYaroIIMXCsl IO HanpasieHuto 22.03.02
«Metamtyprus» THEBHOU M 3a04HON (popm o0ydenusi. Maruuroropck: M3n-Bo MarHuToropcek.
roc. TexH. yu-ta um. I'. M.Hocosa, 2017. 27 c.

3. Hescos A.T'., pyxxos B.I'., Makaposa U.B N3yuenue nporuecca moiaydeHus: ChIpbIX
OKaThIlIe. MeToanueckrue ykazaHus K JaOOpaTOpPHBIM 3aHATHIM MO AUCHUIUIMHAM «OCHOBBI
METAJITypruyecKoro Mpou3BOACTBa», «Teopus M TEXHOJIOTHS OKYCKOBAaHHUS JKEJIE3HBIX PYyI»,
uist o0yvaronuxcs no  HampasieHuto 22.03.02 «Metamnyprus» JHEBHOM M 3a04HON (hopm
o0Oyuenus. Marauroropck: M3n-Bo Marauroropcek. roc. Texs. yH-ta um. I'. I.Hocosa, 2017. 27
c.

4. Cubararymmua C.K., Baranos A.U., Xapuenko A.C. BnmsHue ypoBHsS 3achllii U
razoBoro IOTOKa Ha YIJbl OTKOCA MaTepualioB B MOJEIM KOJOLIHMKA JOMEHHOM IeyH.
Maruurtoropcek: M3n-so Marauroropck. roc. Texs. yu-ta um. I'.1. Hocoga, 2016. 17 c.

5. CenuBanoB B.H., CtonsapoB A.M. M3yueHue ncreyeHus: CTalid U3 KOBILIA HA MOJEIH:
MeTtonuyeckue ykasaHusl JUIsl BBIIIOJIHEHUS J1a00opaTOpHOM paboThl o aucuuiimHe «PaznuBka
W KpUCTAUIM3alMsl CTaJW» M CTYAEHTOB crneuuanbHoctd 22.03.02  cnenumanuzauuu
«Mertannyprus cranu»: Marauroropck, MI'TY, 2016. 8 c.

6. CromsapoB A.M., CenuanoB B.H. I3yueHue BHYTpEHHEro CTpPOEHHUS CTalbHOU
HENPEpBhIBHO-IUTON 3aroToBKU: MeToAauueckue YyKa3aHHs IO BBINOJIHEHHUIO J1a00paTOpHOM
paboThl 1Mo JucHMIUIMHE «Pa3muBKa M KpUCTAJUIM3ALUS CTaJIM» JUIsl CTYJIEHTOB HalpaBJICHUS
22.03.02 «Meramnyprusi»  KBalndukanuum  «0akamaBp» —  MarHuToropck:  M3A-BO
MarnuToronck. roc. TexH. vi-ta uM. ['.11. Hocosa. 2016. 19c.

r) IIporpammHuoe ob6ecnieyenune u MHTEpHET-pecypehl:

IIporpammHoe o0ecneuenne
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7Zip CBOOOJTHO PaCIPOCTPAHIEMOE SecopouHo
110
FAR Manager 1()_}3(())60I[H0 pacnpocTpaHsieMoe BeccpouHo
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HasBaHue xypca Ccolaka
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East View Information Services, OO0 «UIBUC» https://dlib.eastview.com/
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Hanmonanbuas

MH(POPMALIMOHHO-aHAIUTHYECKAsl  cUCcTeMa “Ihttps://elibrary.ru/proiect risc.asp
Poccuiickuii MHIOEKC HAay4HOrO LMTUPOBAHMS ] ' '

(PHHLI)

[TouckoBas cuctema Akanemust Google (Google https://scholar.google.ru/
Scholar) ) ) )
Nudopmannonnass cucremMa - EnuHOoe OKHO

http://window.edu.ru/

JocTyna K TH(POPMAIIMOHHBIM pecypcaM

Poccuiickass T'ocynapctBenHast — OuOIHOTEKA.
Karanoru

DnekTpoHHbIe pecypchl oubmnoreku MI'TY um.
I'.1. HocoBa

9 MaTepHabLHO-TEXHHYECKOE o0ecneuyeHne TN CIHIINHBI (MOLYJIfA)

https://www.rsl.ru/ru/4readers/catalogues/

http://magtu.ru:8085/marcweb2/Default.asp

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCUUIUINHBI BKIIIOUAET:

1. Yuebnas ayauropus Ui IPOBEICHUS 3aHATUIN JIEKIIMOHHOTIO TUIIA OCHAIIIEHA!

- TEXHUYECKHMH CPEICTBAMU OOYUEHUS, CIYXAIIUMH ISl TPEACTaBICHUS y4eOHOMH
uHpopMaluuu OOJIBLIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XpaHEHUs, IepeJadyd u
npeJcTaBiIeHus yueOHOM HHpopManuy;

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

2. VYuebHas ayauTopus Ui TPOBEACHUS JIA0OPAaTOPHBIX 3aHATUH OCHAIEHa
1ab0paToOpHBIM 000PYAOBAHUEM:

- YCTAaHOBKH 110 MOJICIMPOBAHHIO CTAJICTIABMIIBHBIX MTPOIIECCOB;

-MOJIETM JJISl W3YYEHUs ONTHMAIBHOIO peXHMa 3arpy3kd MaTepuajoB B IMe4b U
ONITUMAIILHOTO PACTIPE/ICTICHUEM CIIOS ITMXTOBBIX MAaTEPHAIIOB Ha KOJIOIITHHUKE;

- MOJIeJTb JUI U3Y4YEHUs (PU3MUECKOTO COCTOSHUS 30HbI TOPEHHUS;

- MOJENH JIsi U3YYEHUsS YCIOBUN HENPEPHIBHOTO JIBUKEHUS MaTEpUANOB B JIOMEHHOW
NeYU U ONpEAEIIAIONIeN PO CHIIOBOTO B3aMMO/IEHCTBHSI HOTOKOB IIUXTHI U Ta3a;

- YCTAaHOBKH JIJIsl U3y4eHHS (PU3UIECKUX CBOWCTB MaTEPHAJIOB;

- MOJIEJTH IO U3YYEHUIO POBHOCTH CX0/1a IIUXTHI;

- CHIeMaIM3UPOBAaHHON MeOebIo.

3. YuebHas ayquTopus Ui TPYIIOBBIX U MHAWBUAYAIBHBIX KOHCYIbTAlUN, TEKYIIETO
KOHTPOJISI M TPOMEKYTOUHOM aTTECTalliy OCHAIICHA!

- KOMIIBIOTEpHOI TexHuUKOi1 ¢ makerom MS Office, ¢ moaxmouennem k cetn «HTEpHET»
U C JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMaLlMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA;

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

4. [TomenieHune 1151 CAMOCTOSITENHFHOM PabOThHI OCHAIIICHO:

- KOMITBIOTEpHOI TexHHKO# ¢ maketom MS Office, ¢ mogkirouennem k cetn «HTEpHET»
U C JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMaLlMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA;

- CIIeUUAIN3UPOBAHHON MEOETIBIO.

5. Ilomemenue s XpaHeHHS U NPOPHIAKTHUYECKOTO OOCIYyKUBaHHS Y4eOHOTrO
000pyI0BaHUS OCHALIECHO:

- CHIeMaIM3UPOBAHHON MEOEIbIO: CTeITaKaMHU JJIsl XpaHEeH!s y4eOHOTro 000py10BaHMUS;

-MHCTPYMEHTaMH JJIsl pEMOHTa Y4eOHOTr0 000py10BaHMS;

- mkadamu It XpaHeHus yaeOHO-METOMUECKON TOKYMEHTAIINY H MaTEPUAIIOB.
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MHNPUJIOXEHHUE 1
6 YueOHO-MeTOoAHUYeCKOe o0eceyeHne caMoCTOATEIbHOI padoThl 00y4aloIuXCs

AynuropHas camMOoCToATeNIbHas paboTa 00yJaroIUXCsl OCYIIECTBISIETCS Ha J1a00paTOPHBIX
3aHITHSIX B BHJIC BBIMOJIHECHUS JIA0OPATOPHBIX PabOT U pelIeHUs 3a/1ad, B KOTOPHIX COYECTAIOTCS
3JIEMEHThl TEOPUM M MPAKTUKU CTAJICIIABUIIBHBIX IMPOLIECCOB, MO 33JlaHUI0 U I0J KOHTPOJIEM
npenoaaBaress.

BueaynutopHas camocTosiTenpHas paboTa 0O0ydYaroOIIMXCS OCYLIECTBISETCS B BUIE
W3YYCHHUS YIeOHOU JUTEepaTyphl MO pa3/esiaM JUCIUILTAHEL.

Bormpock! u 3aanus 1)1 1a00paTOPHBIX 3aHITHIA U IPOBEICHUS CAMOCTOATEIHLHOU PabOThI
no guciuminie «OCHOBBI METATYPTUYECKOTO MPOU3BOACTBA» OIMYOJIMKOBAaHBI B CIIEAYIOIIEM
y4eOHO-METOIMYECKOM 00ECIICUCHUU:

1. CenuBanoB B.H., CtonspoB A.M., Macanbsckuii C.C. MoaenupoBanue o0pa3oBaHus
YCaJIOYHON PAKOBHHBI B CTAJIBHBIX CIUTKaX / MeTOIWYecKue yKa3aHUs TI0 BBITIOJHEHUIO
nabopatopHoil paboThl Mo aucuuIuinHe “OCHOBBI METAJUIyprU4ecKoro MpOM3BOJCTBA” s
ctyaeHToB Hamnpasienus 22.03.02. — Maruauroropek: MI'TY, 2017. — 7c.

2. CenuBanoB B.H., CtonsspoB A.M. ®usnueckoe MOJCIUPOBAHHE KPUCTALTU3ALUN
CTAJILHOTO CIIMTKa / MeToaudeckue yKa3aHWs IS BBIIOJHEHUS JIAOOpaTOPHOU PabOTHI IO
muciumiiae “OCHOBBI METAJUTYpPrU4ecKOro MPOM3BOACTBA” Ui  CTYJAEHTOB  HalpaBlICHUs
22.03.02. — Maraurtoropck: MI'TY», 2017. — 12c.

4. CenuBanoB B.H., Ctonsapos A.M. CtpoeHue CTalbHBIX CIUTKOB / Meronuyeckue
yKa3aHusi K  JJAOOpAaTOPHBIM 3aHATUAM 1O AUCHHUIUIMHE “OCHOBBI METALTYPTUYECKOTO
NpOU3BOACTBA” Ml cryAeHToB HampasieHus 22.03.02. — Maruuroropck: MI'TY, 2014. —
&c.

ITepedyenn 1a00paTOpPHBIX PadOT MO AUCHHUILIMHE

WHCcTpykTak 1O  TexHUKe Oe30macHOCTM B JabOpaTOpUM  MOJEIHMPOBAHUS
CTaJICTNIaBUIIBHBIX IIPOLIECCOB.
JlaGopaTopuas padora Ne 1 MoaenupoBanue o6pa3oBaHHs yCaJ04HON PaKOBHUHBI B
CTaJIbHBIX CIMTKaX
JlabopaTopnasi padora Ne 1.1 M3ydeHue BIusHUA XapaKkTepa yTEIUIEHUS CIIUTKA Ha
[IyOMHY yCaJOYHOW PaKOBUHBI U BBIXOJ TOJJHOTO METaIIa;
JlabopaTopnasi paGora Ne 1.2 II3yueHue BIMSAHNUSA OTHOLIEHMS BBICOTHI K CpEIHEN
HIMPUHE CIIUTKA HA TIIyOUHY yCaJI0UYHOM paKOBUHBI U BBIXOJ FOJTHOTO METaIa;
JlabopaTopnasi pabora Ne 1.3 M3yueHue BIusiHUSA XapakTepa yIIMPEHUS CIUTKA Ha
[IyOMHY yCaJOYHOW PaKOBUHBI U BBIXOJ TOJJHOTO METaIIa;
JlabopaTopnasi paGora Ne 2 l3yueHue KpUCTaNIMYECKOTO CTPOEHUS U MaKPOCTPYKTYPbI
CTaJIbHBIX CIIMTKOB;
JlabopaTopnass paGora Ne 3 l3yueHue KpUCTAJUIMUECKOTO CTPOECHHUS U MAKpPOCTPYKTYpbI
HENPEPHIBHOIUTHIX 3arOTOBOK;
JlabopaTopnasi paGora Ne 4 V3yueHue Ha MOAENN KPUCTAIUIM3ALMM CIUTKA.

OuneHo4HBbIE CPeaCTBa ISl TEKYILIEro KOHTPOJISI YCIIeBAeMOCTH, IPOMEKYTOYHOM
aTTecTallMy 10 UTOraM OCBOCHMS IMCIUIJIHHBI:

[Ipomexxyrounslii 3aueT. CTpyKTypa MPOU3BOJICTBA YEPHBIX METAILUIOB U 33]1a41
METaJUIyprHuecKoro npou3BoacTea. [IpuMeHeHue xkenes3a u ero craBoB. Passutue
METAJITyPrUYeCKOM MPOMBIIUIEHHOCTH. POJIb METaIIIOB B COBPEMEHHOM ITPOMBIIIITICHHOM
npou3BoJcTBE. ChIpbEBbIE MAaTEPHUAIIBI JOMEHHOM IJIABKU U UX MOATOTOBKA.

Bonpocsl k 3amure gabopatopHbeix pador Ne 1.1 —1.3:
1.YTo Takoe ycaaka ctanu?




2.Yro Takoe ycano4Has pakoBUHa?

3.0t yero 3aBUCUT 00BEM yCaTOYHON PAKOBUHBI?

4.01uHaKoB 1M 00BEM yCaZ0YHON PAaKOBHHBI B CIIMTKAX, OTIUTHIX B orbiTe No 17

5.Kak Bnusier yremneHue U 000rpeB BepXHEH 4acTH CIMTKAa Ha OTHOCHTENBHYIO TI1yOuHY
yCaJIOUHOM paKOBUHBI U BbIXOJ roiHOro? KakoB MexaHu3M 3TOro BIUSHUSA?

6. OarHaKoB 11 00BEM YCaI0UHON PaKOBHUHBI B CIIMTKAX, OTJIUTHIX B OMbITe No 27

7.Kak BiIusSeT OTHOIIEHHWE BBICOTHI K ILIMPUHE CIUTKA HAa OTHOCUTENIBHYIO TJIYOMHY
yCaJIouHOM PaKOBHUHBI U BBIXOJ] rogHOr0? KakoB MeXaHu3M 3TOr0 BIUSAHUA?

8.O1nHaKoB T 00BEM yCalOUHOW PAKOBUHBI B CIIUTKAX, OTJIUTHIX B ombiTe Ne 37

9.Kak Biusier ymuMpeHHe CIUTKa HAa OTHOCHUTEIbHYIO TIIYOMHY yCaJOYHOH paKOBUHBI?
KakoB MexaHU3M 3TOro BIUsHUE?

10.Kaxk Biusier hopma ycaaodHON PaKOBUHBI Ha BBIXOJ T'OJHOTO MeTasia?

Bomnpocs! k 3anmre naboparopHoit pabotet Ne 2:

1. YTo BXOAUT B MOHSTHE "KPUCTAINYECKOE CTPOEHUE" CTAIIBHOIO CIIUTKA?

2. Yto Takoe "kpucTayuinueckas 30Ha'" CTaIbHOTO CIUTKA?

3. Kakue kpucTauInyecKue 30HbI HMEIOTCS B CTaJbHBIX CIUTKaX M Kak OHH
pacrionaratorcs?

4. Yto BXOIUT B MOHATHUE "MaKpPOCTPYKTypa CTAIbHOIO CIUTKA"?

5. Uto Takoe ycajouHas pakoBHHA U KaKOBa MPUYMHA €€ 00pa3oBaHUs?

6. B kakux ciauTkax MOKeT ObITh yCaJ04Hasi pAKOBUHA U IJIe OHA pacroJaraercs’?

7. B kakux CIMTKax ycaJoyHasl pakOBUHA OTCYTCTBYET U oueMy?

8. B KakuX CIMTKaxX UMEIOTCS ra30BbI€ My3bIpU U IIOYEMY OHH 00pa3yrorcs?

9. Kakue ras3oBble Iy3bIpM HMEIOTCS B CIUTKE  KHUIIIEH cTald U Kak OHHU
PacCIOIOKEHBI?

10. B ueM oTiinune MakpOCTPYKTYpPBI CIMTKOB KMILSIIEH CTAIM NP MEXAHUYECKOM H
XUMHYECKOM 3aKyIOpUBaHUN?

11. YTo mpoucXoauT ¢ ra30BbIMU IIY3bIPSIMH CIUTKA KUIALLEH CTAI MPU MPOKATKE?

12. Kakyro MakpoCTpYKTypy UMEET CIUTOK MMOITYCIOKOMHOM cTanu?

13. YTOo npoMCXOOUT € PA3NIMYHBIMA HApYLIEHUSIMHM  CIUIONIHOCTHM  METajla IIpH
IPOKATKE CIUTKA MOJTYCIIOKOMHOMN cTamu?

Bormpocs! k 3aruTe 1abopatopHoii paboThl Ne 3:

1. Kakue kpucTamuiMuecKkue 30Hbl UMEIOTCS B HEMPEPBIBHOJIUTON 3arOTOBKE M KaK OHHU
pacrionararoTcsi?

2.Uro npencraBisieT co00i CTPYKTypa TPAHCKPUCTAIUIA3AIMH U IJIs1 KAKUX 3aTOTOBOK OHA
XapakTtepHa?

3. Kakum oOpa3zom mnpu HM3y4eHHH TOIMEPEYHOr0 TEMILIETa OIMPEAETSIOTCS CTOPOHBI
Majioro M OOJIBIIOTO PaNycoB 3aroToBKH, oTIUTONH Ha MHJI3 ¢ H30THYTON TEXHOJOTUYECKOU
ocbi0?

4. B uyeM CXOXe€CTb MaKpOCTPYKTYpbl COpPTOBOW U CiIsI00BO HENPEPHIBHOIUTHIX
3aroTOBOK?
5. B ueM oTiauuMe MakpOCTPYKTYpbl COPTOBOMl U ClI00BOW HEMPEPBHIBHOIUTHIX
3aroTOBOK?
6. Kak ornnuaercss MeTayul, OTJIUTHIM HENPEPHIBHBIM M OOBIYHBIM CIOCOOAMHU, IO
XUMHUYECKON HEOJHOPOIHOCTH?
7. KakoBpl  mpuYMHBI  OTIWMYUSA  XHUMUYECKOM  HEOJHOPOJHOCTH  MeTajia
HETPEPHIBHOIUTON 3arOTOBKH U OOBIYHOTO CIIUTKA?
8. Kakue nieMeHThl 30HAJTbHON XMMHYECKOW HEOJHOPOIHOCTH HanOoJIee XapaKTEePHBI
JUIsL HETIPEPBIBHOJIUTON 3arOTOBKH?
9. Kakne moBepXHOCTHBIE T€PEKTHl MOXKET UMETh HEMPEPHIBHOJIMUTAS 3aTOTOBKA?
10. KakoBbI MpHUUUHBI BOSHUKHOBEHHS KaXKIO0T0 BUJ1a TOBEPXHOCTHBIX JE(EeKTOB?
11. Kakue BHyTpeHHHE 1e(PEKTHI MOXKET UMETh HETPEPHIBHOJIUTAS 3arOTOBKA?



Bonpocsl k 3amure gadoparopHoii padotsl Ne 4:

l. PesynpraroM  Kakol — KpHCTaJUIM3aLMHU (00BEMHOM, MOCJIEN0BATEIbHOM,
KOMOMHHPOBAHHOM) SBJIsIETCS 00pa30BaHUE 30HBI CTOJIOYATHIX KPUCTAIIIOB?
2. PesynpraroM  Kakol — KpUCTaJUIM3ALMHU (00OBEMHOM,  TOCIEIOBATEIBHOM,

KOMOMHHPOBAHHOM) siBiIsieTCsl 00pa3oBaHue KoHyca ocaxaeHus? [louemy sta kpucramindyeckas
30Ha umeet popmy KoHyca?

3. Kakoii XxapakTep HOCUT KpUCTAJUIU3ALIUSI BCETO CIMTKA B IIETIOM?

4. Ilo xakoMy 3aKOHY U3MEHSETCS TOJIIMHA 3aTBEPAEBILEIO CJI0S C TEUEHUEM BPEMEHU?

5. KakoB (pusnueckuii cMbICi 1 pa3MepHOCTb K03 (UllMeHTa 3aTBepIeBaHus?

6. Kak nupkynupyer pacruiaB B He3aTBepjieBIIel yacTu ciuTka? B uéMm npuumHa Takou
HUPKYJIALUN?

7. UTO IpPOMCXOAMT B MpPOLECCE KPUCTAUIM3ALMM CIUTKA C IMOCTOPOHHUMH TBEPABIMHU
BKJIIOUEHUSIMU, HAXOIALIIUMUCS B paciuiaBe?

8. Kakoif kputepmii momoOus MOJDKEH HCIIONB30BaThCS TMPH TEepecuéTe pe3ysIbTaToB
MOJICJIMPOBAHUS Ha PEaIbHBIN CIUTOK?

9. Kakue macmrabHble mpeoOpa3oBaHUsl OCYIIECTBIISIOTCS MPU MEPECUETE PE3yJIbTaTOB
MOJIETTUPOBAHUS?

10. Kakoe BewecTBO HCHOJB3YETCS JUIsI MOJEIMPOBAHUS KPUCTAUIM3ALUU CTajdd B
1ab60paTOPHBIX YCIOBUSIX?

Ycrubiit onpoc. JlomenHbli iponece.  I[Ipoiieccsl B TopHE IOMEHHOM MeYH.
Pacnipenenenue MmarepuanoB Ha KOJOIIHUKE JOMEHHOM meuu npu 3arpyske. [loBenenue
IPHUMECHBIX JIEMEHTOB Yyr'yHa: BOCCTAaHOBJIEHHE Mapranua, kpemMuus, ¢pochopa, BaHaaus u
tutaHa. YyryH u ero kauectBo. O0pa3oBaHue 4yyryHa. Buapl 4yryHoB, BBIIIJIaBISIEMbBIX B
JoMeHHbIX nedax. [loBenenue cepsl B 1oMeHHOM tu1aBke. OCHOBHasI peakuus Aecyibdypanuu B
TOpHE MeYu ¥ BHEIOMEHHasl IeCyab(ypanus.

YcrHplii onpoc.  KHCI0OpOJHO-KOHBEPTEPHBIM MPOLIECC C BEPXHEH NPOAYBKOM.
VYerpolictBo  kuciopogHoro KoHBepTepa. llluxToBble Marepuanbl. TeXHONOTHs IJIaBKH.
TermnoBoil pexuM. BeimuaBka nernpoBaHHbIX cTaned. OTBOJ M OYMCTKA KOHBEPTEPHBIX
ra3osB, 3KoJIoTHs Iporuecca. KoHTposas n aBTomMaTu3anus KACIOPOAHO-KOHBEPTEPHOTO MPOLECCa.
TexHuKo-7KOHOMHUECKHE TMoKazaTenu mporecca. llepenen ¢ochopuctsix YyI'yHOB B
KOHBEpTepax ¢ BEpXHEW npoayBKkod. KoHBepTepHbIE mpolecchl ¢ JOHHOW IIPOJYBKOMU
kucinopoaom. KonseprepHble mnponeccsl ¢ KOMOMHMpPOBaHHOW mpoayBkoi. ITmaBka crtamu c
YBEJIMYEHHBIM PAcXo0JIoM JioMa. DHEpro3arparsl U cOepekeHne MaTepuanoB MU MPOU3BOJICTBE
CTaJIN B KMCJIOPOJHO-KOHBEPTEPHOM Iporiecce. KadecTBo cTanu u cepTuduKanus NpoIyKIHH.

Ycrubiii onpoc. KopmieBasi o0padoTka cranu TexHomornyeckue BapuaHThl Mepeiesa 1no
croco0y BHEMeyHOW 0O0paOOTKU: BUABI KOBLIEBOH 00pabOTKM U UX cymHOCTb. OOpaboTka
MeTalljjla  JKUJKUM CHHTETHYecKMM mnutakoM. OOpa®oTka  MeTala  MHEPTHBIM — T'a30M.
BakyymupoBanue xuakoi ctanu. Beenenue B )XuAKUI MeTaJll MOPOIIKOOOPA3HBIX MaTEPUAIOB.
KomOuHMpoBaHHBIE METOBI KOBIIEBOM 0OpaOOTKH MeTalljia ¢ €ro HarpeBoM. ABTOMaTH3aILUs
IPOIIECCOB KOBIIEBOW OOpabOOTKM CTalu. DHepro3arparbl M cOEpeKEHHE MaTepuanoB MpU
KOBLIEBOI 00pabOTKe CTaJIM Pa3IMUYHBIMU CIIOCOOAMH.

Konrponbnas pabdora. Knaccuduxanus cranei.




7 OneHOYHbIE CPEICTBA ISl IPOBEICHUS MPOMEKYTOYHOM aTTeCTAlIUN
a) IInanupyemole pezyromamuol 00yueHUs U OUEHOUHbBIE CPEOCH8d 01 RPOBEOCHUS NPOMEHCYMOYHOI AMMECMAUUU:

IMPUJIOKEHUE 2

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaTbl 00y4eHHs

OIIK-2 - roTOBHOCTBIO KPUTHYIECKHA OCMBICIUBATD HaAKOIJIEHHBIH OllbIT, USMCHATDL IIPH H606XOI[I/IMOCTI/I l'[pO(bI/I.]'[b cBoeil HpO(l)eCCI/IOHaJIBHOﬁ

AeATeJIbHOCTH
3HaTh OCHOBHBIE XapaKTEPUCTUKH MPOJTYKTOB YEPHOH H Ilepeuens meopemuueckux 60npocos K IK3IAMeHy:
[[BETHOM METaJTypruu: YyryHa, CTallu, 1.  Ponb 4yepHBIX METAIIOB B c(hepe UenoBeYECKOM NesITeNbHOCTH
dbeppocIIaBoB, ATFOMUHUS, MEJIU, HUKEIIS; MECTO 2. Yto Takoe 4yryH?
MIPOU3BOJICTBA YUEPHBIX METAIIIOB B cepe 3. OO6mas cxema MPoU3BOJICTBA YEPHBIX METAJLIOB.
YeJI0OBEUECKON JeATEIbHOCTH; TPEOOBAaHUS K 4. OcCHOBHOE pa3jMuue 4yryHa 1 cTanu?
npodeccCuoHaNbHOM NesTeNIbHOCTH PAaOOTHUKOB 5.  Yro Takoe cTanp?
YepHOU METaJTyprun Kakwue cranemaBuIbHbIE arperaTbl MOTYT UCIIOJIB30BATHCS IS
BBITJIABKH CTaIH?
6.  HazoBuTe mMMXTOBBIE MAaTEPHAIIBI, KOTOPHIE UCTIOIB3YIOTCS
IPY BBIIIJIABKE CTAIM B KUCIIOPOJIHOM KOHBEpTEpe.
7.  HazoBuTe MMXTOBBIE MAaTEPHAIIBI, KOTOPHIE UCTIOIB3YIOTCS
IpY IPOU3BOJICTBE ATIOMUHUS, MEJH, HUKEIIS.
8.  Kaxwue arperarsl HCHIOIB3YIOT IPH TIPOU3BOJICTBE IIBETHBIX
METaJIOB?
9. B uem OCHOBHBIC OTIMYHUS METATYPTUU YEPHBIX M IIBETHBIX
METaJIOB?
10. TpebGoBanus K nMpodecCHOHATEHON AeITETbHOCTH
pabOTHHUKOB YEPHOI METaJUTYprUH
Ymerb OnenuBath (bu3uKO-MeXaHUYeCKHe CBOMCTBa Ilpakmuueckue 3a0anusn:
MaTepHajoB H  MPOAYKTOB  METALTyprUYeCKOTrO - ONpENeNUTh  OKUCIUTEIBHYIO  CITIOCOOHOCTh — arjioMepara,
MIPOM3BOJICTBA; paboTaTh ¢ MH(MOpMalKel o mpoieccax (coaeprkamiero 60 % Feqsy 1 15 % FeO.
W arperartax MpOHU3BOJICTBA; KPUTUIESCKH OCMBICITHBATh - ONpeNeuTh  OKHUCIHTENBHYI0  CIIOCOOHOCTh  OKAJIMHBI,

COCTOSSHUE M IyTU Pa3BUTHS METaJUIypru4ecKoro
IIPOU3BOJICTBA

conepxarteit 70 % Feye, 1 73 % FeO.
- CKOJIbKO M3BecTH, conepxameit 85 % CaO, morpeOyercst ms




CTpyKTypHBIii

DJIEMEHT [TnarupyemMble pe3ynbTaThl O0ydeHHS
KOMIIETEHIINH
onutakoBauus 0,7% Si B 300 T XUAKOro Merajuia, €CIM OCHOBHOCTH
nuraka-3,5 ?

- Ha CKOJBKO MOBBICUTCSI OCHOBHOCTH IIJIaKa, eciu K 35 T
iaka, coaeprxkariiero 43 % CaO u 13 % SiO, no6aBuTh 7 T U3BECTH,
conepaxarieit 87 % CaO u 2 % SiO; ?

Bnanets OCHOBHBIMU METOIaMH aHajam3a Hay4YHOU | 3adanus Ha peuwienue 3a0au u3z npogeccuonantbHoil oonacmu:
JIUTEpaTypel B 00JAcCTM  METaUIypPrH4€CKOTO (B cpeje dJIEKTPOHHBIX Tabul EXcel paccunrars McXoaHbIi cocTan
IIPOXU3BOACTBA; npO(ECCHOHANBHBIM ~ A3BIKOM B [IMXTHI IS BHIIIABKU CTAJIN B KHCJIOPOJTHOM KOHBEpTEPE (MCXOIHBIE

obnactu TCOpHUU MCTAJUTYPIUYCCKUX MMPOLECCOB

TaHHbIE TI0 BApUAHTaM);

—CpaBHHUTH TEXHUKO-3KOHOMUYECKHE MTOKA3aTeN PadOThl IOMEHHBIX|
nedeiit Ne§ (¢ b3V) u Ne 4 (koHycHOe 3arpy304HO€ YCTPOKCTBO);
—HUCTOJB3ys MakeT «OnucarenbHasi CTaTUCTUKA» MPOAHATU3UPOBATD
BbIOOpKY 13 1300 nuaBok B KKII.

OIIK-3 - ¢crmoco0HOCTBIO

0CO3HABATH COUMAJIBHYIO 3BHAYUMOCTD cBoel 6y)1yu1e

i mpogeccuu

3HaTh

Ponp MeTanmypruu B pa3BuTHM 00IIECTBA U
HYKOHOMHUKH CTPaHBI, PETHOHA ¥ TOPO/IA.
CoBpeMeHHOE COCTOSIHIE METaTypruiecKon
otpaciu. [IpobiieMbl U epCcreKTUBBI Pa3BUTHUS
METAITypruu TOPoJia, pEruoHa, CTPaHbl U
3apyOeKbsl.

Ilepeuens meopemuueckux 60npocos K IK3ameny:

1. O6mas cxemMa MNPOM3BOJCTBA YEPHBIX MeTAIOB. Mecto
METAJITyPrUu€CKON MPOMBIIIJIEHHOCTH B 9KOHOMHUKE CTPAaHbl M MUDA|
B LIEJIOM

2. IlepcnekTuBBl M TOTEHIMAT PA3BUTUS PA3BUTUS UYEPHOMH]
Meramurypruu PO

3. XUMHUECKHUIl COCTaB JKeJe3HbIX pyA. TpedoBaHuUs K KauecTBY)|
KENE3HbIX PyA M HEe0OXOJWMOCTh MOJATOTOBKM MX K JOMEHHOI]
IJIaBKe

4. Tumbl >xele3HbIX pyA MO pPyAooOpasyrolieMy MUHepamy.
OCHOBHBIE MECTOPOXKIEHUS KEIE3HBIX PYI.

5. dmrockl JOMEHHOM MIIaBKH, TEXHOTE€HHOE ChIPHE.
6. CriocoObI MOATOTOBKH PyX K IOMEHHOMW TuiaBke. HazHaueHue
XapaKTepUCTHKAa CHOCOOOB  OKYCKOBaHUSl  KEJI€30PYIHBIX]

u




CTpyKTypHBIii
DIIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

MaTepHaloB.

7. CyIHOCTH ariioMepamoHHOro mpolecca.

8. IlpaMoe M  KOCBEHHOE  BOCCTAHOBJICHHME  OKCHUJOB.
Ocob6ennocrtu. Ilokazarenu. CpaBHeHHE HPSIMOrO U KOCBEHHOI'O
BOCCTaHOBJICHUSI.

0. BoccranoBnenne KpeMHHs, MapraHiia, BaHaIus U THTaHa B
ITOMEHHOH IIE€YH.

10. OOpa3oBaHue uyryHa B JOMEHHOH meuu. Bunel 4yryHos,
BBIIJIABIIIEMBIX B JOMEHHBIX [1€YaX.

11. [IlnakooOpa3oBanue B JoMeHHOM mneun. [lepBuUHBIH,
[IPOMEKYTOUHbIN, KOHEeuHbI nulak. CocTaB KOHEYHOIro UUIaKa.
TpeGoBaHuUs K ILJIaKaM.

12. TloBenenue u GanaHc cepsl B JOMEHHOW neun. BHegomeHHas
necynb(ypanus yyryHa.

13. OCHOBHBIE MYTH U CIOCOOBI CHMXKEHMsI pacxoja KOKca IpHy|
BBITUIABKE YyTyHA.

14. OO11ee ycTpOHCTBO M COCTAaB KOMILJIEKCA TOMEHHOMU Teuu.

15. Boinyck u ybopka npoayKToB IU1aBKu. JInTeiHbIN ABOP.

16.  Bupasl cTanu 1o creneHu pacKUCIeHHOCTH

17. Uro Ha3bIBaeTCs paCKUCICHUEM CTalln?

18.  Kakwue maTepuainbl Ha3bIBalOTCS METAIIIMYECKON MIMXTON?

19. Kakne Marepuansl Ha3bIBaFOTCS HEMETAUIMYECKOW IMUXTONU?
20. 13 KakuX OCHOBHBIX KOMIIOHEHTOB COCTOHT
CTaJICIUIABWIBHBIN 1UTaK?

21. Uto Ha3bpIBa€TCSI OCHOBHOCTBIO IIIJIAKa?

22.  Kak Ha3pIBaeTcs CTajb ¢ pa3InYHON CTENEHbIO JETUPOBAHUA?
23.  Kakwue craneriaBuibHbIe arperaTbl MOT'YT HCITOJTB30BAThCS

JIJIS1 BBITIJIIABKH cranmu?

24. Hapucyiite cxemy npoduiis KUCIOpOJIHOTO KOHBEPTEPA.




CTpyKTypHBIii

DIIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMIIETEHIIUH
25.  HazoBuTe mMXTOBbIE MaTepUallbl, KOTOPbIE UCIIOIb3YIOTCS
MpU BBIIJIaBKE CTAIH B KHCIOPOJAHOM KOHBEpTEpE.
26. Kaxkue n3BecTHBI pa3HOBUAHOCTH KOBIIIEBOM 00paOOTKH
cTanu?
27. [Iepeuncnure ocHoBHBIE pasHOBUAHOCTH MHJI3.
28.  Ilouemy onmna u3 paznounHocteit MHJI3 HaspiBaercs
[paguanbHOU?
29.  Kakue nmpenmyIiecTBa UMeeT HeTPEPhIBHAS PA3JIMBKA CTAIN
repes pa3iuBKOM B U3JI0KHULIBI?
YmMmeTh Oco3HaBaTh COLMATIBLHYIO 3HAYUMOCTb IIpodeccuu Ilpakmuueckue 3a0anus:
MeTaJlTypra. Beiiensate CBOE 1osoxeHue cpeiu 1. Jlats xapakTepucTuKy npodeccun «MeTamtypr»;
npyrux npogeccuit. I3mMeHaTs npoduiis cBoei 2. OnpenenuTth (PYHKIMOHAT —CHEMAINCTa  METALTyprUuecKoil
paboTsl B mipoiiecce npodheccuoHaIbHOM o0lacThi B paMKaXx  KOHKPETHOTO  METALTYprU4ecKoro
NeSITeTbHOCTH. HpEANPHUATHS;
3. IpuBectn IIPUMEPBHI UHTETpaluu KOMITIETEHIIUH]
CrelMaNIyucTa-MeTajuTypra B Ipyrue o01acT HayKH U TEXHUKHY|
(MaTepuasioBeieHHe, MALIMHOCTPOEHUE U JIp.)
Bnaners WNHudopmanneit 0 ChIpbeBbIX M TEXHUYECKHUX 0a3ax 3aoanusa na pewienue 3a0ayu u3 npogeccuonanvHoll odracmu:

METaJUTypruuecKoro nmpou3BoicTea. HaBsikamu
MOKCKa HAYYHON M TEXHUUECKON MHPOpMAIUH 110
HamnpaBlieHUIO «MeTamtyprus».

1. OxapakTepu3oBaTh XUMUYECKUI COCTaB JKEJIE3HBIX PY/.

2. O6o3HauuTh TpeOOBaHUS K KAyeCTBY OJKEJIE3HBIX pyld WU
HEOOXOIMMOCTh TIOATOTOBKH MX K JIOMEHHOM TUTaBKE;

3. KnaccuduuupoBaTh THUIBI KEJNE3HBIX Py O
pynoobpasyroiemy MuHepainy. OCHOBHbIE MECTOPOKICHHS
HKENE3HBIX PY/I.

4. Ha3Barh MIUXTOBBIC MaTEPHAJIBI, KOTOPBIEC UCTIONB3YIOTCS MIPH
BBIIIJIABKE CTAJIM B KUCIOPOIHOM KOHBEpTEPE.

5. CocraButh 0030p KOMIUIEKCHOTO, 3a0aJIaHCOBOTO, TEXHOTCHHOE

ChIpbd B MCTAJUIYPIUYCCKOM TIPOU3BOACTBC HCIIOJIB3YSA B




CTpyKTypHBIii
DIIEMEHT [TnarupyemMble pe3ynbTaThl O0ydeHHS
KOMIIETEHIINH

KaueCTBE HCTOYHUKOB YYEeOHYIO, HAyYHYIO W CIPABOYHYIO
TUTEpaTypy, a Takke HWHPOPMAIMIO U3  IJICKTPOHHBIX|
OnoOInOTEK.

IT1K-10 - cnoco0HOCTHI0 OCYHIECTBJISITh M KOPPEKTHPOBATH TEXHOJIOTHYECKHE MPOIECCHl B METAJLUIYPIMH U MaTepUaI000padoTKe

3HaTh OCHOBHBIE 3aKOHOMEPHOCTH (PHU3NYECKUX, Ilepeuens meopemuueckux 60npocos K IK3IAMeHy:
(U3UKO-XMMHYECKHUX M TETUIOBBIX ITPOIECCOB; 1. Topenue yriepoga y ¢GypM M COCTaB rasa IO JUIMHE
0COOEHHOCTH KOHCTPYKIIMH arperaToB, CPEICTBA ¢dbypmenHoro ouara. M3meHeHne cocTaBa rasa 1o BBICOTE IEeUH.
KOHTPOJISL M YIIPABIICHUS METALTYPTUYCCKUM 1. TIpoTMBOTOK MaTepHajioB W Ta30B B JIOMCHHOHW TicYH.
IPOM3BOJICTBOM [TpuyrHBI ONyCKaHUS MaTEPHUAIOB B JOMEHHOM Me4n

2. Ilpsmoe ¥  KOCBEHHOE  BOCCTAHOBJIEHHME  OKCH[OB.
Ocob6ennoctu. [lokazarenn. CpaBHEHHE HPSIMOIO M KOCBEHHOTO
BOCCTAHOBJICHHUSL.

3. BoccranoBiieHue KpeMHUs, MapraHIlla, BaHAJWsS W TUTaHA B
JIOMEHHOM TIEYH.

4. OOpa3oBaHu€ yyryHa B JOMEHHOMU IE€YH.

5. IlnakooOpa3oBaHue B JOMEHHOU MeUH.

6. IlepBu4HBI, NPOMEXYTOYHBIH, KOHeuHBIH mmIaKk. Cocras
KOHEYHOTO IIJIaKa.

7. U3 KaKuX OCHOBHBIX KOMITOHEHTOB COCTOMT]
CTaJICIIJIaBUIIBHBIN IIIJIaK

8. KoHcTpykums JOMEHHOH 1Me4Yr W aBTOMAaTH3aIHsI JOMEHHOTO

npolecca
9. KoHCTpyKIHs CTaNeruIaBHIBHBIX arperatoB W MPHHIUIBI UX
paboTHI.
Ymerb XapakTepHu30BaTh TEXHOJIOTUYECKHE MTPOLIECCHI B Ilpakmuueckue 3a0anua:
METaJUTypTHH; BBIOMPATH YIPABISIONIAE 1. JlaTh XapakTepHCTUKY AyTHEBOMY PEKUMY B JOMEHHOH IEYH;
BO3/ICUCTBUS; KOPPEKTUPOBATH TEXHOJIOTUYECKHE 2. BpIOpath pexuMbl IOAAYH TyThsl B KUCIOPOJIHOM KOHBEPTEPE

napamMeTpbl IIpu NCPEACJIC IMUXTHI PA3JIMYHOTIO COCTABA,




CTpyKTypHBIii

DIIEMEHT [TnarupyemMble pe3ynbTaThl O0ydeHHS
KOMIIETEHIINH
3. CkoppektupoBath 3JeKTpuueckuii pexum padotsr JICIT B
3aBUCHUMOCTH OT JIOJIM KUJIKOT'O YYT'YHa B UICXOJTHOM METAJIIOIIUXTE.
Bnaners Hagblkamu pacuera napamMeTpOB TEXHOJIOTMYECKOTO 3aoanun na pewienue 3a0a4 u3z npogheccuonanvHou oonacmu:

npouecca; HHPOpMaIUeil 0 COBpEMEHHBIX
METAITyPrUYECKUX TEXHOJOTHUSAX U CIIocodax
KOPPEKTUPOBKU TEXHOJIOTMUECKHUX ITapaMeTPOB

1. Ompenenutb pacxol TEXHHYECKHM YHCTOIO KHUCIOpOAa Ha
MPOAYBKY METAJUIOWMUXThI, cocTtosimed u3 100 T noma u 300 T
JKUJIKOTO YyryHa, HWMEIOIIEr0 XWMHYECKHH COCTaB ONU3KUN K
cpelHUM 3HadyeHHsAM cocraBa 4yryHoB IIAO «MMK», mpy
BbIIUIABKE B KOHBepTepe aBTOKy30BHOM cramu Tuna 081O. Bce
HEJIOCTAIOIINE TAHHBIC TPUHATH CAMOCTOSTEIIBHO.

2. Ompenenuthb, CKOJIBKO HW3BecTH, coiepxameid 90 % CaO,
MOKHO TTonyuuTh U3 500 T U3BECTHSKA, €CIIU B HEM COAEPXKHUTCA 95
% CaCO3?

3. OmpenenuTs COCTaB HAMEPTBO OOOXKEHHOTO JIOJIOMUTA|
CarkuHCKOT0 MecTOpoXxaeHus, coaepxkamiero 30,66 % CaO; 21,73
% MgO:; 0,2 % Si02; 0,25 % A1203; 0,43 % Fe203; 0,01 % Mn304;
46,72 % n.m.1. (HOTepH NP NPOKATUBAHUH).

4. PaccuuraTh, CKOJBKO H3BeCTH, cojaepxamei 85 % CaO,
MOkHO monyuuth u3 1000 T wu3BecTHsAKa ATamoBCKOTO
MecTopoxaeHuss ? M3BecTHIK AramoBCKOIO MECTOPOXKICHUS
coaepxut 52,77 % CaO; 3,2 % MgO; 0,8 % S102; 0,1 % S u 43,13
% m.1.10. (MOTepH MPH NPOKATUBAHUH).

5. OmpenenuTh BBIXOJ W COCTaB HM3BECTH, MOJYYCHHOW W3
u3BecTHsIKA TyprosikCKOro MeCTOPOXICHHUS, €CIM B HEH Moclie
obxkwura ocragocb 5 % . M3BectHsxk  Typroskckoro
MecTopoxkaeHus conepxkut 54,3 % CaO; 0,4 % MgO; 1,0 % Si02;
0,27 % Fe203; 0,08 % P; 0,1 % S u 43,85 % m.m.m. (moTepu 1pH
MIPOKAIUBAHUN).

6. OmnpenenuTh OKHUCIUTEIBHYIO  CIIOCOOHOCTH  OKATHIIICH
CCTI'TIO, conepxammux 64 % Feobm u 2,5 % FeO.




CTpyKTypHBIii
DIIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

7. OnpenenuTh OKHCIUTEIBHYIO CIIOCOOHOCTH arjiomMepara,
coaepxariero 60 % Feobur u 15 % FeO.

8. Ompenenuth  OKHUCIHTEIBHYIO  CIIOCOOHOCTh  OKAaJWHBI,
coaepxarieit 70 % Feobur u 73 % FeO.

9. Ckonbko u3BecTH, conepxkaiiei 85 % CaO, nmotpedyercs s
onutakoBanus 0,7 % Si B 300 T )kuAKOro MeTaslia, €CIIM OCHOBHOCTh
nuiaka-3,5?

10. Ha CKOJBKO IOBBICUTCSI OCHOBHOCTBL ILIAKA, €CIH K 35 T
nutaka, coxepxkaiiero 43 % CaO u 13 % SiO2 nobGaButh 7 T
u3BectH, conepxkarnieit 87 % CaO u 2 % Si027?




0) Ilopsinoxk mnpoBedeHHUs] NMPOMEKYTOUYHOW AaTTeCTAUMH, MOKA3aTeJM W KPUTEPUH
OLlCHUBAHMUSL:

[TpomexyrouHas  arrecrauus 1o  JguciuiuiuHe  «OCHOBBI  MeTAJIypru4ecKoro
NPOU3BACTBA)» BKIIIOYAET TEOPETHUECKUE BONPOCHI, MO3BOJISIONINE OLIEHUTh YPOBEHb YCBOEHUS
00y4aromuMuCs 3HAHUH, U MPAKTHYECKUE 33aJJaHNs, BBIBISIOMINE CTEICHb COPMHUPOBAHHOCTH
YMEHUH U BIaJIeHUH, IpoBOaUTCA B (hOpME IK3aMEHa.

IToxa3aTen U KPpUTEPUH OLICHNBAHUS IK3aMeHa:

— Ha OLEHKY «OTIU4HO» (5 6ayioB) — 00ydaromuiicss JEMOHCTPUPYET BBICOKMH ypOBEHb
c(OPMHPOBAHHOCTH KOMIIETECHIMI, BCECTOPOHHEE, CHUCTEMAaTH4YEeCKOe U TIIIyOOKOe 3HaHue
y4eOHOro MaTepuasia, CBOOOJHO BBINOJIHAET IPAKTUYECKHE 3aJaHUs, CBOOOJHO ONEpPHPYET
3HAHUSIMM, YMEHUSMHU, IPUMEHSIET UX B CUTYalUsIX OBBILIEHHON CII0)KHOCTH.

— Ha OULEHKYy «xopouio» (4 Oamna) — oOydarouuiics AEMOHCTPUPYET CpPEeIHHUM ypOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIE 3HAHUS, YMEHHUS OCBOEHBI, HO JOIYCKAarOTCS
HE3HAYUTENIbHbIE OIIMOKU, HETOYHOCTH, 3aTPYJHEHUS IIPU AaHATUTUYECKUX OllepalusiX, IepeHoce
3HAaHUW U YMEHUI Ha HOBbIE, HECTaHIaPTHBIE CUTYaI[UH.

— Ha OLICHKY «Y/IOBJIETBOPUTENIbHOY (3 Oana) — oOyyaromuiicss AeMOHCTPUPYET MOPOTrOBbIH
YpOBEHb C(OPMHPOBAHHOCTH KOMITETEHIIUI: B X0JI¢ KOHTPOJBHBIX MEPONPHUSATHHA JOMYCKAIOTCS
OLIMOKH, MpPOSBISETCA OTCYTCTBUE OTAEIbHBIX 3HAHWN, YMEHHH, HaBBIKOB, OOyyaromuics
UCIBITHIBAET 3HAYUTENIbHBIE 3aTPYJHEHMS IIPU ONEPUPOBAHUU 3HAHUSMH U YMEHHUSMH IPU UX
[IEpPEeHOCEe Ha HOBbIE CUTYAIUH.

— Ha OIICHKY «HEYAOBJIETBOPUTEIHHOY (2 Oaa) — 00yJyaromuiicss JeMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHYECKOro MaTepuaa, 10MyCKaeT CylIeCTBEHHbIE OIIMOKHU, HE MOXKET M0Ka3aTh
MHTEJJICKTYaJIbHbIE HABBIKW PELLIEHUS POCTHIX 3a/1a4.

— Ha OLIEHKY «HEYJIOBJIETBOPUTEIbHOY (1 6at) — oOydarouuiicss He MOXKET I0Ka3aTh 3HAHUS
Ha YpPOBHE BOCHpPOM3BEIEHHUS U OOBSACHEHHS MHQOpMAIMM, HE MOXET IOoKa3aTh
MHTEIJIEKTYaJIbHbIE HABBIKM PELIEHUS IPOCTBIX 3a/a4.



