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1 esin ocBOCHUSA TMCHUIIMHBI (MOIYJIs1)

Hensamu ocBoeHust TMCHUNIUHBI «OCHOBBI METaNTyprUuecKoro Mpou3BOACTBA» SB-
JSIFOTCS: TproOpeTeHne 00yJaroUMUCs 3HAHUN TEOPETUYECKUX OCHOB M MPHUHIIUIIOB IPaK-
TUYECKOW peanu3aliii COBPEMEHHBIX CIIOCOOOB MPOU3BOICTBA YEPHBIX U IIBETHBIX METAJLIOB,
a TaKXe Pa3BUTHE Yy CTYIACHTOB JMYHOCTHBIX KadecTB M (OpMUpOBaHUE OOMICTTPOECcCHO-
HaJbHOW M MPOECCHOHATBPHOW KOMIETEHIIMH B cOOTBeTCTBUU ¢ TpeboBanusiMu ®I'OC BO
10 HaIlpaBJIEHUIO MoAroToBkH 22.03.02 MeTamyprus.

2 MecTo JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl
MOJAr0TOBKM DakajiaBpa

Jucuumnria «OCHOBBI METANIyprHYeCcKOro MpOU3BOACTBA» BXOAUT B 0Aa30BYIO 4acTh
6s10ka 1 0OpazoBaTeIbHON NPOTPAMMBI.

JUis u3ydeHus: JUCUUIUIMHBI HEOOXO UMbl 3HaHUS (YMEHHUs, BIIaJeHUs), CPOPMHUPOBAH-
HBIC B pe3yJIbTaTe U3yueHUs (PU3UKH, XUMHUU, MATEMATHUKH.

3HaHus (yMEHUs, BJIA/ICHUs), TIOTy4YE€HHbIC TIPU U3YYEHUHU JAHHON JUCLMILIMHBI OyIyT
HEOOXOUMBI JJISl IPOXOXKACHUS TPEATUTUIOMHOMN MPAKTHKH U JJISl TIOATOTOBKH MaTEepPHajoB K
samure BKP.

3 Kompnerennum ol0y4yawmerocsi, ¢gopMupyembie B pe3yJbTaTe OCBOCHHS
AUCHUILIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHus

B pesynbrare ocBoeHus MUCHUILUIMHBI «OCHOBBI METaUyprU4€CKOr0 MPOHU3BOACTBAY
oOyJaronuiicst JOJKeH 001a/1aTh CIEIYIOIUMU KOMIETEHIIUSIMU:

CtpykTypHBIT
JIEMEHT [Tnanupyemble pe3ynbTaTbl 00yUEHHS
KOMIIETEHIINH

OIIK-2 - roTOBHOCTHI0 KPUTHYECKH OCMBICIMBATH HAKOIIEHHBIH ONBIT, U3MEHATH NMPH
Heo0X0AUMOCTH NPoGuIb cBoeil npodecCHOHATBLHOM 1eSITeJIbHOCTH

3HaThb OCHOBHBIE XapaKTEPUCTHKU NPOAYKTOB YEPHOM M LIBETHON METAJUIyprHUU:
YyryHa, CTalu, peppocIuiaBoB, alFOMUHHUS, MEJIU, HUKEJIS; MECTO IIPOU3BO/I-
CTBa YEPHBIX METAIJIOB B c(epe YeT0BEUECKON AeATeNbHOCTH; TpeOOBaHUS K
poeccHnoHAbHOM 1A TEIbHOCTH paOOTHUKOB YEPHOU METAIITypruu

YmeTh OneHuBaTh PU3NKO-MEXaHUYECKUE CBOWCTBA MaTepUajoB U MPOAYKTOB Me-
TaJTypru4eckoro MpoM3BOJCTBA; paboTaTh ¢ MH(OpMAIMEH 0 mpoleccax u
arperarax IpoM3BOJCTBA; KPUTUUYECKH OCMBICIINBATh COCTOSIHUE U ITYTH pas3-
BUTHUS METAITYPrHUECKOTO IPOM3BOACTBA

Brnaners OCHOBHBIMH METOJAMH aHaJIN3a HAYYHOU JIUTEpaTyphl B 00JIACTH MeETall-
JTyPrUYECKOTO MPOU3BOJICTBA; MPO(EeCCHOHAIBHBIM S36IKOM B 00JIACTH TEO-
pUH METAJUTYPIrUYECKHX MPOLIECCOB

OIIK-3 - cnoco0HOCTHI0 0CO3HABATH COLHAIBHYK 3HAYHMOCTh CBOeii Oynyuieii npodec-
cHUM

3HaTh Ponp Metannypruu B pa3BUTHH OOIIECTBA U SKOHOMHUKHU CTPAHBI, pETHOHA H
ropoaa. COBpeMEHHOE COCTOSIHHE MeTauTypruueckoi otpaciu. [IpoGiemsr
U NEPCHEeKTUBBI PA3BUTHUA METAUIYPTHMHM rOpoja, PErHMOHAa, CTPAaHbl U 3apy-
OCKbsI.

YMmeTh Oco3HaBaTh COLMATBHYIO 3HAYMUMOCTH Tpodeccuu MeTainypra. Beiaenarsb
CBOE TOJIOKEHHUE cpenu Ipyrux npodeccuii. M3menars npoduis cBoei pa-
00THI B mIporiecce MpodeCCHOHATBHON ACSITENLHOCTH.




CTpyKTypHBI

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMIIETCHIIMH
Buaners WNudopmanneit 0 ChIpbEeBbIX U TEXHUYECKUX 0a3ax METaJUTyprHYECKOTro Mpo-

u3BozcTBa. HaBblkaMu Moucka HayyHOW M TEXHHYECKOH MHpOpMaLuu 1o
HarpasJIeHUIO0 «MeTauryprus.

IIK-10 - cnoco0HOCTHI0 OCYIECTBJISITh U KOPPEKTHPOBATH TEXHOJIOTHYECKHE MPOIeCcChl

B METAJIYPrUM U MATEepuaao00padoTke

3HaThb OCHOBHbBIE 3aKOHOMEPHOCTH (PU3UYECKUX, (PUZUKO-XUMHUECKUX U TEIIIOBBIX
IPOLIECCOB; OCOOEHHOCTH KOHCTPYKIIUHU arperaToB, CPEACTBA KOHTPOJIS U
YIPABIEHUSI METAJUTYPTHYECKUM IIPOU3BOJCTBOM

Ymerp XapaKkTepu30BaTh TEXHOJIOTMYECKHUE MTPOLECCH] B METAJUTYPriH; BBHIOUPAThH
YIPABIAOIME BO3ACHCTBHS; KOPPEKTUPOBATh TEXHOJOTUYECKUE MTAPAMETPHI

Bnaners HaBbikaMu pacuera napameTpoB TEXHOJOIHMUECKOro Ipoliecca; HHpopma-

L[UEH O COBPEMEHHBIX METAITYPTUYECKUX TEXHOJIOTUSAX U CIIOCOOaX KOppeK-
TUPOBKH TEXHOJIOTMYECKUX [1APAMETPOB




4 CTpyKTYypa U collepKaHue TUCUUILINHBI

OO01mas Tpy10eMKOCTh TUCHUTUTHHBI COCTABISECT 5 3a4eTHRIX equnauil, 180 yacos:

— KOHTaKTHas pabora — 15,2 akaj. 4acosB:

— ayaurtopHas — 12 akaj. 4acos;
— BHeayauTOpHas — 3,2 aKaj. 4acoB

- camocrosTenbHas pabora — 156,1 akan. yaca
Bunsr yueOHOH
pa0oThI, BKITIOYAS
CaMOCTOATCIIb-
g |Hyio paboTy CTyIeHTOB U DOpMBI TEKYILETO U
> K - . [IPOMEKYTOUYHOTO Kona u ctpykTypHbIi
Pasnen / tema * TpyRoem OCIL (B ua Bug camocroAaTeIbHOMU P Y A PYKTYP
cax) KOHTpOJIA yCIIeBae- | 3JIEMEHT KOMIIETCHI[UU
JIMCIUTITHHBI paboTsI
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= e Hoc
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Beenenue. [Ipumenenue xenesa u ero cra- N3yyenne yueOHOIM, HAyYHOH U OTIK-2
BOB. Pa3BuTre MeTasurypruaecKon MpoMbIIII- 3102 CIIPaBOYHOM JIMTEPATYPHI 110 TEME OHK- 3_ 3YB,
JIEHHOCTH. PoJIb METaIOB B COBPEMEHHOM ' JTUCLUUIUIMHBL PaboTa ¢ 31eKTpoH- K-1 0_ 3YB,
MIPOMBIILIJIEHHOM IPOU3BOJICTBE. HBIMH OMOJIMOTEKaMHU. U 3YB
Moay.as 1. IIpou3BOACTBO YyryHa B J10- N3yuenne qu6H0H, HAay4YHOH U TIpomerxyTouHBIi OTTK-2- 3yB,
MEHHBIX IeYax CIIPAaBOYHOM JIUTEPATYPHI 11O TEME
3|2 2a;* | 72 |"P patyp 3ader OITK-3- 3y,
nuciuIIuHel. PaboTa ¢ anekTpon- TK-10— 3
HbIMU OUOJIMOTEKaMHU. e
Temal. CpipbeBble MaTepuaibl JOMEHHOM N3yuenue yueGHOM, Hay4yHOU U OTTK-2- 3y8
IUIABKU U MX MOATOTOBKA CIIPaBOYHOM JIUTEPATYPHI 11O TEME ’
a 3105/ i | 28 |"P patyp OITK-3- 3yB,
nucIUIIuHbL. PaboTa ¢ anmekTpoH- TK-10— 3
HBIMU OMOJIMOTEKAMHU. B
Tema 2. KoHCTpyKIIMsSI JOMEHHOM ITEYn N3yuenne yueOHOM, HAy4yHOU U OTTK-2- 3ys
CIIPaBOYHOM JIMTEPATYPHI 110 TEME ’
3105 18 |"P paryp OITK-3- 3yB,
nuciuIIuHbL. PaboTa ¢ anekTpoH- TTK-10- 3yB

HbIMU OMOJIMOTEKAMHU.




Tema 3. JloMeHHBII npoLiecc

N3yuenue yueOHOM, HAyYHOH U

YcrHblii onpoc

9 OIIK-2- 3yB,
1 1 g |CTIPABOUHOI JIMTEPATYPHI 11O Teme OTTK-3- 3yB,
JUCLUHUIUIMHBL. PaboTa ¢ 31eKTpoH-
I1K-10-3yB
HBIMU OMOJIMOTEKAaMHU.
Moayas 2. IIpon3BoACTBO CTAIH U IBET- Uzyuenne y4eOHOM, HAYYHOI 1 OIIK-2— 3yB
HBIX METAJLJIOB 38| 41U 79 |CTIPABOYHOM JIUTEPATYPEI 110 TEME OI1K-3- 3y,
JTUCLHUILUIMHBL. PaboTa ¢ 31eKTpoH-
I1K-10-3yB
HBIMU OMOJIMOTEKAMHU.
Tema 1.06111€e OCHOBBI CTAJICIUIABUIBHOTO N3yyenue yueOHOM, HAyYHOH U 3auuTa nabopa- OIIK-2— 3yB
IIPOU3BOJICTBA. 05| 1051 | 12 |CTPaBOYHOI THTEPATYPEL IO TeMe TOPHOH paboThI OITK-3- 3y,
TUCIUILIIUHBL. PaboTa ¢ 35eKkTpoH- Ne 1
[1K-10-3yB
HBIMU OMOJIMOTEKaMHU.
Tema 2. KonBepTepHOE POU3BOJACTBO CTAIH H3yyenue yueOHOH, HAy4HOH U 3aumra nabopa- OIIK-2- 3yB
0.5/05/0,51| 18 CIIPaBOYHOM JINTEPATYPHI 10 TEME TOPHOH paboThI OIIK-3- 3ys,
TUCIUILIINHBL. PaboTa ¢ 35eKkTpoH- Ne 1
[1K-10- 3yB
HBIMU OMOJIMOTEKaMHU.
Tema 3. MapTeHOBCKOE IPOM3BOJICTBO CTAIU H3yyenue yueOHOH, HAy4HOU U 3aumra nabopa- OIIK-2— 3yB
05 16 |CTPABOUHOM JTUTEPATYPBI MO TeMe TOPHOMU pabOThI OIK-3- 3yB,
JUCLUUIUIMHBL PaboTa ¢ 31eKTpoH- Nel
I1K-10-3yB
HBbIMH OMOJIMOTEKaMHU.
Tema 4. BpinnaBka cTau B JIEKTPUYECKHX Uzyuenue y4eOHOM, HAyqHOM 1 3amura 1abopa- OIK-2— 3vB
rneyax CIIPaBOYHOM JIUTEPATYPHI 110 TEME TOpPHBIX paboT Ne B,
05| 05 8 OIIK-3- 3yB,
JUCHUIUIMHBL PaboTa ¢ 31eKTpoH- 2nuNe3
I1K-10-3yB
HBbIMH OMOJINOTEKaMHU.
Tema 5. KoBmepast 00paboTka cranu H3yyenue yueOHOH, HAy4HOH U YCTHEIH onpoc OITK-2— 3y8
05 05 14 |CTIPaBOYHOMH TUTEPATYPEI MO TeMe OTTK-3- 3yB,
IUCUUIIIUHBL PabGoTa ¢ 31eKTpoH-
I1K-10-3yB
HbIMH OMOJIMOTEKaMHU.
Tewma 6. PaznuBka cranu N3yuenune yueOHOM, HAYIHOH U 3ammra mabopa-
CIIPaBOYHOM JINTEPATYPBI 10 TEME TOPHBIX padoT Ne OIK-2-3yz,
05 05 14 ucuuIuinHel. Pabota ¢ anekTpoH- 2uNe3 ) OTK-3-3ys,
et ' p B I1K-10-3yB

HbIMU OMOJIMOTEKAMHU.




Tema 7. Metaiutyprusi M€, HUKENS U ajto-

N3yuenue yueOHOM, HAyYHOH U

3amura UHAUBU-

MHUHUA CIIPAaBOYHOU JIMTEPATYPHI IO TEME AJIbBHOT'O 3aa- OHK-Z_ 3YB,
3103 05 | 21 [P JTepatyp y A OITK-3- 3yB,
JMCUUILIMHBL. PaboTa ¢ 3JeKTpoH- HISI
I1K-10-3yB
HBIMH OMOJIMOTEKAMU.
Hroro no kypcy 6 | 6/2U |156,1 IK3aMeH

1
— 3aHATHUA OIPOBOJAATCA B MHTCPAKTUBHBIX (bopMax




5 O6pa3oBaTte/ibHbIe M HHPOPMALMOHHbIE TEXHOJIOTUH

C 11e)IBI0 peaTn3alii KOMIIETEHTHOCTHOTO MOJIX0/1a, a TakKe (POPMUPOBAHHUS U Pa3BHU-
TUSL TPO(PECCHOHAITBHBIX HABBIKOB O0YYAIOIIMXCS PEATU3YIOTCS CIEAYIONIUE CPENICTBA, CIIO-
cOOBI M OpTaHU3AIMOHHBIC MEPOITPUATHS:

- U3y4eHHE TEOPETUYECKOr0 MaTephasia ITUCIUIUIMHBI HA JIEKIUSAX C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX TEXHOJIOTHA;

- CaMOCTOSITENIbHOE U3YYCHHE TCOPETHUECKOTO MaTepHalia TUCIUIUIHHBI ¢ UCIIOIh30Ba-
HUEM METOIMYCCKHUX Pa3padOTOK, CICIHATLHON YIeOHOM U HAyYHOU JTUTEPaTypPhI;

- (hopmupoBaHHe U Pa3BUTHE MPOPECCHOHATHHBIX HABBIKOB OOyUaroONIuXcs Ha Jiabopa-
TOPHBIX 3aHATHUSX.

B u3noskeHnu JEKIIMOHHOTO MaTepualia M MPHU MPOBEACHUN O0ydaronmxcs Ha Jlabopa-
TOPHBIX 3aHATHAX MPEIIOJIaraeTcs Mepexo] OT PEMPOIYKTUBHBIX METOJOB OOYYCHHS K Yac-
TUYHO-TIOUCKOBBIM M HCCJIEIOBATEIbCKIM METOJ/IaM, Pa3BUBAIOIIUM JIOTHYECKOE, TEOPETHYC-
CKO€ MBIIIUICHUE, YMEHUE apryMEHTUPOBATh U OTCTAMBATh COOCTBEHHOE MOHUMAaHHE BOIIPOCA.
C 9TOi 11ehI0 BO3MOXKHO HCIIOJIB30BAHHE METOJIOB IBPUCTUICCKUX BOIIPOCOB M OPIUHCTOP-
MUHTa (MO3TOBOM aTakH).

[Tpu mpoBeneHnr 1a0OPATOPHBIX 3aHATHUH MPEINONATaeTCs UCIOJIB30BAHUE TEXHOJIO-
MM B3aUMOOOYYCHUSI.

CamocrosiTenbHas padoTa CTYJAEHTOB JOJKHA OBITh HAIPaBJICHA HA 3aKPEIUICHUE TEO-
PETUYECKOTO MaTepHalia, U3JI0)KEHHOTO IMperoaaBaTesieM, Ha MPopadOTKy TeM, OTBEICHHBIX
Ha CaMOCTOSITEIbHOE M3YYCHHE, HAa TIOJTOTOBKY K JIAOOPATOPHBIM 3aHSATHSM, MOATOTOBKY K
WTOrOBOI aTTECTAIVH.

B xone 3aHATHI TIpeoiaraeTcs UCIob30BaHNE KOMIUIEKCA MHHOBAITMOHHBIX METOJIOB
AKTUBHOT'O OOYYCHHS CTYJCHTOB, BKIIOYAOIIETO B CEOSI:

- CO37aHKe MPOOJIEMHBIX CUTYallui C IMOKA3aTeIbHBIM PEIICHUEM TPOOJIeMBbI TIPEToa-
BaTelleM;

- CAaMOCTOSTEIHHYIO TIONCKOBYIO JESATEIILHOCTh B PEIICHUN YUICOHBIX TIPOOJIeM, HalpaB-
JSIEMYIO MIPENOoaBaTeNIeM;

- CaMOCTOSTEIFHOE PelICHHE MPO0JIeM CTyIEHTaMH 10T KOHTPOJIEM TIPETIo1aBaTers.

Peanuzamus HHHOBAIlMOHHBIX METOJIOB OOyUYEHHUS BO3MOXKHA C HCIIOJIH30BAHHEM Cle-
TYIOIIUX TIPUEMOB:

- MHCTPYKTaX CTYAEHTOB MO COCTaBJICHHUIO TAaOIHII, CXeM, TpadMKOB C MPOBEICHUEM
MOCIICAYIOMIETO UX aHAJIH3a;

- MPUMEHEHUE PEKOMEHJAINIl TI0 COCTABJICHHUIO TE3UCOB M KOHCIEKTOB MO MPOYUTAH-
HOMY MaTepHay;

- packpbiTHE TpenoAaBaTeleM MPUYUH U XapakTepa HeyJaad, BCTPEUAIOIINUXCS TpU pe-
HIEHUH MTPOOIIEM;

- IEMOHCTpAIIHsI aTbTEPHATUBHBIX TIOJIX0JIOB K PEIICHUIO KOHKPETHOU MPOOIEMBI;

- aHAJIM3 TIOJYYCHHBIX PE3YJIbTaTOB M OTHICKAHHE TPAHUIL X TPUMEHHUMOCTH;

- HCTIOJIb30BaHUE 33aJaHUI JIJIS1 CAMOCTOATEIBHOM PabOThl C M30BITOUHBIMH JAHHBIMHU.

6 Y4eOHO-MeTOIMYecKOe o0ecneyeHne CaMOCTOATEIbHOI padoThl 00y4aloLUXCA

AynuTopHas caMOCTOsiTeNIbHAs paboTa 00y4aroMMXCsl OCYIIECTBIIIETCS Ha 1aboparop-
HBIX 3aHATUSAX B BUJIE BHINOJHEHUS JTaOOPaTOPHBIX pabOT U peleHus 3a7ay, B KOTOPbIX coue-
TAlOTCS HJIEMEHTBI TEOPUU U IPAKTUKU CTAJCIUIABWIIBHBIX IIPOLIECCOB, IO 3aJaHUI0O U IIOJ
KOHTPOJIEM ITPETIOaBaTeIs.

BaeaynutopHas camocTrosiTenbHas paboTa o0yJaromuxcs OCYyIIECTBIsETCS B BUAE U3Y-
YyeHHs y4eOHOM TuTepaTyphl M0 pazjienaM JUCIUIUINHEI.



Bomnpocs! u 3aanus 11 1a00paTOpHBIX 3aHATUN U MPOBEICHHS CAaMOCTOSATEIILHON pa-
00Tbl 10 AucHUIUIMHE «OCHOBBI METAJLIYPruyeckoro Mpou3BOACTBAY» OIYOJIUKOBaHbI B
CJIEAYIOIIEM y4eOHO-METOIUIECKOM 00eCTIeUeHIH:

1. CenuBanoB B.H., CromsipoB A.M., Macansckuii C.C. MonenupoBaHue o0pa3oBa-
HUS yCaJ0YHOW PAKOBHWHBI B CTATHHBIX CIUTKAX / MeTOoAMYeCKrue YKa3aHWs TIO BBIMOJIHE-
HUIO 1abopaTopHOi paboThI 1Mo auctuIbinHe “OCHOBBI METAJUTYPTHUECKOTO MPOHU3BOACTBA”
JUist cTyieHToB HanpasieHus 22.03.02. — Marauroropek: MI'TY, 2017. —7c.

2. CenuanoB B.H., CronsapoB A.M. ®uzuyeckoe MOJAEIUPOBAHUE KPUCTATIM3ANHI
CTaibHOrO cinuTKa / MeToanveckue ykasaHusi sl BBIIOJHEHUS J1a00paTOPHOM paboThI 110
JucuurimHe “OCHOBBI METAJLUTYPrUYECKOrO IMPOU3BOACTBA JJI CTYAECHTOB HAIlpaBJICHUS
22.03.02. — Maraurtoropck: MI'TY», 2017. — 12c.

4. CemusanoB B.H., CronsspoB A.M. CTpoeHue CTaabHBIX CIMTKOB / MeToauueckue
yKa3aHusg K Ja00paTOPHBIM 3aHSATHSAM MO AUCHUILTHHE “OCHOBBI METAJUTypPTHYECKOTO IMPO-
U3BOJCTBA” Il cTyneHToB Hampasienus 22.03.02. — Maruaurtoropck: MI'TY, 2016. — 8c.

Ilepeyennb J1a6opaTopHBIX PadoT MO IUMCUMILINHE

HHcTpyKTax 1Mo TeXHUKE 0e30MacHOCTH B JaOOpPaTOpUM MOJAEITHUPOBAHUS CTalleruia-
BUJIbHBIX MPOIIECCOB.
JlabopaTopnasi pa6ora Ne 1 MogenupoBanue o0pa3oBaHUs YCaJ0YHONW PAKOBUHBI
B CTaJIbHBIX CIUTKAX
JlabopaTtopnass pabdora Ne 2 U3yyeHwe KpPUCTAJUIMYECKOTO CTPOCHUA U
MaKpOCTPYKTYPhI CTAJIbHBIX CIIUTKOB;
Jlaboparopnasi pa6ora Ne 3 l3yyeHue KpUCTAILIMYECKOTO CTPOEHUS U MAKPOCTPYKTYPbI
HEIPEPHIBHOJIUTHIX 3arO0TOBOK;

OueHo4HbIE CPeICTBA A/ TEKYIIEro KOHTPOJISA YCIIeBAeMOCTH, IPOMEKYTOYH O
aTTecTalMy 10 UTOraM OCBOCHMS IMCIUIJIUHBI:

[IpomexyTouHsbli 3auer. CTpyKTypa MPOU3BOJICTBA YEPHBIX METAJUIOB U 3aa4yul Me-
TaJULyprH4ecKoro npoussoacTea. [IpuMeHenue xenesa u ero cruaBoB. Passurue Meramnyp-
TUYECKON IIPOMBIIUIEHHOCTH. POJIb METAIITIOB B COBPEMEHHOM ITPOMBIIIJIEHHOM IPOU3BOJICT-
Be. ChIpbeBbIE MaTepHalIbl JOMEHHOM TUIABKU M X IOJrOTOBKA.

Bomnpocs! k 3amuTe 1abopaTopHoii paboTst Ne 1:

1.YTo Takoe ycaaka ctaiau?

2.Yto Takoe ycano4Has pakoBuHa?

3.0t 4ero 3aBUCHUT 00BEM yCaTOUYHON PaKOBUHBI?

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

5.Kak Bnusier yrenyeHue u 000rpeB BEpXHEH 4acTH CIIMTKA HAa OTHOCUTENbHYIO TIIyOu-
HY yCaJIo4YHOM PaKOBHMHBI U BBIXOJ TOAHOro? KakoB MEXaHHU3M 3TOTO BIUSAHUA?

6. OnrHAKOB JTK 00BEM YCaJIOYHON PAKOBHHBI B CIIMTKAX, OTJIUTHIX B OMbITe No 27

7.Kak BusieT OTHOILIIEHHE BBICOTHI K IIMPHUHE CIUTKA HA OTHOCUTENBHYIO TIyOHHY yca-
JIOYHOM PAKOBUHBI U BBIX0J rogHOro? KakoB MexaHu3M 3TOrO BIUSHHUS?

8.01nHaKoB T 00BEM yCalOUHOW PAKOBUHBI B CIIUTKAX, OTJIUTHIX B ombiTe Ne 37

9.Kak BnusieT yummpeHue CIuTKa Ha OTHOCUTENbHYIO IMTYOMHY YCaJ0YHOW paKOBUHBI?
KakoB MexaHU3M 3TOro BIUSHUE?

10.Kak BnusieT popMa ycaqouHOM paKOBUHBI HA BBIXOJI TOJHOTO MeTaa?

Borpocs! k 3ammre 1a6opaTopHoit paboThr Ne 2:
1. UTo BXOAUT B MOHATHE "KPUCTAIUIMYECKOE CTPOCHHE" CTAIbHOTO CIIUTKA?
2. Yro Takoe "KpHucTayyinyeckas 30Ha" CTAIbHOTO CIUTKA?




3. Kakue kpucrananieckie 30Hbl UMEIOTCS B CTAJIBHBIX CIMTKAX M KaK OHM pacroJjara-
10Tcs?

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

5. Yto Takoe ycajouHas pakOBUHA U KaKOBa PUYMHA €€ 00pa3oBaHus?

6. B kakux ciaMTkax MOKET ObITh yCaJ04Hasi pAKOBUHA U IJI€ OHA pacroJaraercs’?

7. B Kakux CIMTKax ycaJo4yHasl pakOBUHA OTCYTCTBYET U IoYeMy?

8. B KakuX CIMTKax UMEIOTCS ra30BbI€ My3bIpU U MIOYEMY OHHU 00pa3yroTcs?

9. Kakue ra3oBble Iy3bIpyd UMEIOTCSI B CIUTKE KHUIISAILEH CTald U KaK OHU pacroyioxe-
HBI?

10. B uem oTinnune MakpoCTPYKTYpbl CIMTKOB KHUIISIIEH CTald IPU MEXaHUYECKOM U
XUMHYECKOM 3aKyIOpUBaHUN?

11. YTo mpoucxXoauT ¢ Ta30BbIMU MY3bIPSIMU CIUTKA KUIISILIEH CTAJIM MPU MPOKaTKe?

12. Kakyro MaKpoCTpYKTypy UMEET CIUTOK IOITYCIIOKOMHOM cTanu?

13. Uro npoucXOMT ¢ pPa3IUYHbIMUA HapyLICHUSIMU CIUIOIIHOCTH MeTajia Mpu Ipo-
KaTKe CJIUTKA MOJyCIIOKOMHOMN cTann?

Bonpocs! k 3amure nabopaTopHoit paboTsl Ne 3:

1. Kakue kpucramiueckue 30Hbl UMEIOTCSI B HETIPEPHIBHOJIUTON 3arOTOBKE M KaK OHHU
pacrionararoTcsi?

2.Uto mpencraBiser coO0i CTPYKTypa TPAHCKPHUCTAUIM3AIMU U JUIsI KAKUX 3arOTOBOK
OHa XapaktepHa?

3. Kakum 06pa3zom npu U3y4yeHUU MOMEPEYHOT0 TEMIUIETa OMPEESIOTCS CTOPOHBI Ma-
J0ro U OOJIBIIIOTO PAJMyCOB 3aroTOBKH, oTiauTod Ha MHJI3 ¢ M30THYTON TEXHOJIOTHYECKON
oCb10?

4. B yeM CX0XecTbh MaKpOCTPYKTYpPbI COPTOBOH U CIISIOOBOM HENPEPHIBHOIMTHIX 3aro-
TOBOK?

5. B uem oTnnune MakpoCTPYKTYpPbl COPTOBOM U CIs100BOI HEMPEPBIBHOIUTHIX 3aroTo-

BOK?

6. Kak otinuaercst MeTail, OTJIIMTBIA HENPEPBIBHBIM U OOBIYHBIM CIIOCOOAMH, MO XH-
MUYECKOW HEOTHOPOAHOCTH?

7. KakoBBI IPUYHHBI OTJIMYHASI XMMUYECKON HEOJAHOPOJHOCTH METAJIJIA HENIPEPBIBHOJIH-
TOW 3arOTOBKH U OOBIYHOT'O CIIUTKA?

8. Kakue 3rneMeHThl 30HaIbHOW XUMUYECKONW HEOJHOPOAHOCTH Hambosiee XapaKTepHBI
JUISl HETIPEPBIBHOJIUTON 3arOTOBKH?

9. Kakue noBepXHOCTHbIE 1€(DEKTHl MOXET UMETh HENPEPBIBHOIUTASL 3arOTOBKA?

10. KakoBbI MpUUUHBI BOSHUKHOBEHHSI KaXKA0T'0 BHJ1a TOBEPXHOCTHBIX J€(EeKTOB?

11. Kakue BHyTpeHHUE 1e(DEKTHl MOXKET UMETh HENPEPHIBHOIUTAS 3arOTOBKA?

Ycerubiii onpoc. Jlomennsii ponece. [Iponeccsl B ropHe nomeHHoM nieun. Pacnpene-
JIEHUE MaTepHaJIOB Ha KOJIOIIHUKE JOMEHHOM MeuH npu 3arpyske. [loBeneHne npuMecHbIx
AIIEMEHTOB UyT'yHa: BOCCTAaHOBJIEHHE MapraHiia, KpeMHus, pocdopa, BaHaaus u TutaHa. Yy-
T'yH U ero kadectBo. OOpa3oBaHue yyryHa. Buasl 4yryHOB, BBIIIJIABISIEMBIX B IOMEHHBIX T1€-
yax. [loBeneHue ceprl B ToMeHHOH TuTaBke. OCHOBHAS peakiivs JAecynbQypamui B TOPHE Tie-
9H ¥ BHEJIOMEHHAs JeCyIb(yparius.
IIpumMep MHAMBUAYATBHOTO 32/ IAHUS:
Bapuant Nel
1) B cpene 3ekTpoHHBIX Tabmuiy EXcel paccunTath MCXOMHBIA COCTAB MIMXTHI JJISI BbI-
IJIaBKH CTAJIM B KUCJIIOPOJITHOM KOHBEpTEpE (UCXOIHbIE JaHHBIE [10 BapUaHTaM);
2) CpaBHHUTh TEXHHKO-DKOHOMUYECKHE IOKa3aTeiau padOThl JOMEHHbIX meueit Ne8 (c
Bb3VY) u Ne 4 (konycHOe 3arpy304HO€ YCTPOUCTBO);
3) wucnonp3ys maket «OnucareiabHas CTaTUCTHKA» MTPOAaHATU3UPOBaTh BEIOOPKY 13 1300
mraBok B KKII.




7 OIIeHO‘lHI)Ie cpeacrea AJisi MIpOBECACHUSA HpOMe)l(yTO‘lHOﬁ aTTeCTallumn

a) Ilnanupyemole pezyromamul 00yUeHUA U OUYEHOYHbBIE CPEOCmEa OJ15 NPOBEOCHUA NPOMENHCYMOUHOU AmMmecmayuu:

CTpyKTypHBIii
DIIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS
KOMIIETEHIIUH
OIIK-2 - roTOBHOCTbI0 KPUTHYECKH OCMBICIMBATH HAKOIJIEHHBIii ONBIT, U3MEHATH NPH HEOOXOAMMOCTH NPO(PUIIbL cBOei MpodeccuoOHATBLHON
AesATeTbHOCTH
3Hath OcCHOBHBIE XAapaKTEPUCTHKU IPOAYKTOB YEPHOU H Ilepeuens meopemuueckux 60npocos K IK3amMeHy:
[[BETHOH METAJUTypruu: 4yryHa, ctand, ¢eppocruia-| 1. Posb 4epHBIX MeTaIOB B c(hepe 4eT0BEYECKOM NeATENbHO-
BOB, QJIIOMMHUS, M€Y, HUKEJS; MECTO MIPOU3BOJICTBA | CTH
YEepHBIX METAJUIOB B c(hepe UeloBeUecKoi aeaTenbHo- | 2. Urto Takoe uyryH?
CTH; TpeOoBaHMs K IpodecCuoHanbHOM AedrenbHocTd | 3. OO0mas cxema Mpou3BOICTBA YEPHBIX METAJIOB.
pabOTHHUKOB YEPHOIT METAILTYpPrUH 4. OcCHOBHOE pa3jn4yue 4YyryHa u craiu?
5. Uro Takoe cranb?
Kakue cranemiaBuiabpHble arperatsl MOI'yT UCIIOJIb30BaThCS AJIs
BBITIJIABKH CTAJIA?
6.  HasoBuTe MIUXTOBBIE MaTE€PUaIbI, KOTOPBIE UCTIOIB3YIOTCS
IIpH BBIIIJIABKE CTaJIM B KUCIOPOJHOM KOHBEpTEPE.
7.  Ha3zoBuTe MIUXTOBBIE MaTE€PUAIIbI, KOTOPbIE UCTIOIB3YOTCS
P MPOU3BO/ICTBE AIOMUHUS, METU, HUKEJIS.
8.  Kakue arperarbl UCIIOJIB3YIOT IPU MPOU3BOJICTBE LIBETHBIX
METaJJIoB?
9. B 4eM OCHOBHBIE OTJINYHUS METAJUTYPIUU YEPHBIX U IIBETHBIX
METaJuIoB?
10. TpeGopanus kK npodeccuoHaTBHOMN 1eITeNbHOCTH PaObOTHHU-
KOB YEPHOU METAIITypruu
YMmeTh OueHuBaTh (PU3UKO-MEXaHUYECKHE CBOMCTBA Mare- Ilpaxmuueckue 3a0anu:

pHANIOB U MPOJIYKTOB METALTYPTUYECKOTO MPOU3BO/I-
cTBa; paborarh ¢ mH(MOpPMAIMEH O Mporeccax u arpe-
ratax MpPOW3BOJCTBA; KPUTHUYECKU OCMBICITUBATH CO-
CTOAHHUEC W MYTHU Pa3BUTUA MCTAJLUTYPIrU4CCKOro Ipo-

- ONpEeNeUTh OKHCIUTEIIBHYIO CIIOCOOHOCTh ariioMepara, Cojiep-
prariero 60 % Feq, u 15 % FeO.
- OMpPEICIUTH OKUCIUTEIBHYIO CIIOCOOHOCTh OKATWHBI, COAEpPIKa-

eii 70 % Feyw 11 73 % FeO.




CTpyKTypHBIii
DIIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

HN3BOJCTBA

- CKOJIbKO M3BecTH, conepxamieii 85 % CaO, motpedyercst as|
onutakoBanust 0,7% Si B 300 T >XKHAKOro Meraynia, €CiIM OCHOBHOCTH
nuraka-3,5 ?

- Ha CKOJILKO MOBBICUTCS OCHOBHOCTb IIJIAKA, €CIIU K 35 T muia-
Ka, comepaariero 43 % CaO u 13 % SiO, no6aBuTh 7 T M3BECTH, CO-
nepxarieit 87 % CaO u 2 % SiO; ?

Bnaners

OCHOBHBIMU METOAAMHU aHAJIM3a HAy4HOH JIMTEpaTy-
ppl B 00JACTH METaJUIypru4ecKoro IMpOU3BOJICTBA,
npo¢eCCHOHATIBHBIM S3bIKOM B 00JAacTH TEOPUH Me-
TaJUTyprudecKuX MpoLeccoB

3adanua na peuienue 3a0au u3z npogheccuonHanNbHO odnacmu:
—B cpelie AIIeKTPOHHBIX Tabmuil Excel paccuntarh ncxomHblil cocTaB
[IMXTHI JUIsI BBITUIABKU CTAld B KHUCIOPOJHOM KOHBepTepe (MCXO/I-
HBIC JAHHBIC TI0 BApHAHTaM);
—CpaBHUTH TEXHUKO-3KOHOMHUYECKHE MOKa3aTeNu paboThl IOMEHHBIX|
neueid Ne8 (¢ b3VY) u Ne 4 (koHycHOe 3arpy304HO€ yCTPOMCTRO);
—UCTONIb3Ys MmakeT «OnucaTenbHas CTAaTUCTHUKA» MPOaHATU3UPOBATH
BbI00pKY 13 1300 nnaBok B KKII.

OIIK-3 - cnocoOHOCTBIO

0CO3HABATH COIMAJIBLHYIO 3HAYHMOCTH CBOel Oyayuieii npodeccun

3HaTh

Ponp metamnyprum B pa3BUTHM OOIIECTBA M 3KOHO-
MHUKH CTpaHbl, peTHOHa U ropojaa. COBpeMEHHOE CO-
CTOSIHME MeTajTypruueckoit orpaciu. IIpobiemsr u
NEPCIIEKTUBBI PA3BUTHS METAJUIYpPTrUu TOpOAa, PETUO-
Ha, CTpaHbl U 3apyOeKbs.

Ilepeuenv meopemuueckux 60npocos K IK3ameny:
1. OOmiast cxema mpOM3BOJCTBA YEPHBIX METAJUIOB. MecTo Me-

TaJUTypTUYECKOU MPOMBIIIJIEHHOCTH B KOHOMUKE CTPaHbl U MHpa B
LEI0M

2. TlepcrieKTUBBI ¥ TIOTEHIMAT PA3BUTHUS PA3BUTHS YEPHOU Me-
Tasypruu PO

3. XUMUYeCKU COCTaB kKeNe3HBIX pya. TpeOoBaHUs K KauecTRY)|
JKENEe3HBIX PYA M HEOOXOIUMOCTh MOJATOTOBKM HMX K JOMEHHOM
IIJIaBKE

4. Tunsl XKeNe3HbIX pya Mo pynoodpasyoomeMy muHeparty. Oc-
HOBHBIC MECTOPOXKACHUS KCJIC3HBIX PYI.

5. ®@mrochl JOMEHHOM IJIaBKH, TCXHOTCHHOC ChIPLC.




CTpyKTypHBIii
DIIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

6. CriocoObI TIOJATOTOBKU pyJ K IOMEHHOU TuiaBke. HazHaueHue
U XapaKTepUCTHKA CIIOCOOOB OKYCKOBAaHUS KENE30pyIHBIX MaTe-
pHaIoB.

7. CyurHocTh arjJoMepaloHHOIO MpoIiecca.

8. IIpsiMoe U KOCBEHHOE BOCCTaHOBJICHHE OKCHIIOB. OcOOEHHOA
ctu. Ilokazarenmu. CpaBHEeHHE TPSMOTO M KOCBEHHOTO BOCCTAHOB-
JICHUSL.

0. BoccranoBnenne KpeMHUs, MapraHiia, BaHAaJAUs M TUTaHA B
ITOMEHHOH IIE€YH.

10.  OOpa3zoBanue 4yryHa B JOMEHHOU Me4H. BUabl 4yryHOB, BbI-
IUIaBJISICMbIX B JIOMCHHBIX TIeUax.

11.  [InakooOpa3oBaHue B JOMEHHOU neuu. [lepBUYHBIN, TpoMe-
PKYTOUHBIN, KOHEeYHBIN 1mak. CocTaB KOHEYHOro muiaka. TpeboBa-
HUS K TUTAaKaM.

12.  TloBexenue u GamaHC cepbl B IOMEHHOU neud. BHenomeHHas]
necynb(ypanus yyryHa.

13. OcHOBHBIE MIYTH U CIOCOOBI CHUKEHHSI pacxofa Kokca IpHy|
BBITIJIABKE UyTYHA.

14.  OOGmiee ycTpoiicTBO M COCTaB KOMILIEKCA JOMEHHOM MMeyu.

15.  Beimyck u yOopka IpoAyKTOB IUIaBKU. JInTeiHbIN ABOP.

16.  Buabl cTanu mo CTeNeHu PacKUCIEHHOCTH

17.  UYro Ha3bpIBaeTCs pacCKUCICHUEM CTaJIn?

18.  Kaxkue marepuaibl Ha3bIBAIOTCS METAJUIMYECKOUN MTUXTOMN?

19.  Kaxkue marepuaibl Ha3bIBaIOTCS HEMETATHYECKOM ITUXTOM?
20. V3 xakux OCHOBHBIX KOMITOHEHTOB COCTOUT CTAJICTUIABHIIb-
HbI ILIaK?

21. Uto Ha3bIBa€TCS OCHOBHOCTHIO HIJTaKa?

22.  Kaxk Ha3bIBaeTCs cTajib C pa3jM4HOMN CTEMEHBIO JIETUPOBAHUS?

23. Kakwme cranemnaBuiIbHEIC arperatbl MOT'YT MCITIOJIb30BATHCS




CTpyKTypHBIii

AIIEMEHT [Tnanupyemble pe3yabTaThl 00yUeHHS
KOMIIETEHIINH
TUISL BHITUTABKY CTAJU?
24.  Hapucyiite cxemy npouisi KHCIOPOTHOTO KOHBEPTEPa.
25.  HazoBuTe mMXTOBBIE MaTEpUaibl, KOTOPbIE UCTIOIB3YIOTCS
IPY BBIIIJIABKE CTAIN B KUCIIOPOIHOM KOHBEpTEpE.
26.  Kakue n3BecTHBI pa3HOBHAHOCTH KOBIIIEBOM 00pabOTKH cTa-
mu?
27. [lepeuncinure ocHOBHBIE pazHoBUAHOCTH MHJI3.
28.  ITlowyemy omHa u3 pazHoBuaHocteir MHJI3 Ha3biBaeTcs paau-
QIbHON?
29.  Kakue npeumyIiecTBa UMeET HEMPEPBIBHAS Pa3IMBKa CTAIN
nepe]] pa3IuBKON B U3NOKHUIIBI?
Ymetb Oco3HaBaTh COLMAJIBHYIO 3HAYMMOCTh Hpodeccun Ilpakmuueckue 3a0anus:
MeTayurypra. BeiensiTe cBO€ TOJIOXKEHHUE CPeH ApY- 1. Jlates xapakTepucTuKy npodeccun «MeTamtypr»;
rux npodeccuit. 3meHsaTh npoduis cBoei paboThl B 2. OnpenenuTh (YHKIHMOHAT CHELMAINCTa METALTyprHyecKoi 00-
nporiecce Mpo(ecCHOHANTBHON NesITeTbHOCTH. JIaCTH B paMKaxX KOHKPETHOTO METAJLTYPIrHIECKOTO TIPEAIPHSITHST,
3. IlpuBectu mpuMepbl MHTErpallMyd KOMIETEHIMH CIeranu-
CTa-MeTajuTypra B JApyrue oOJacTH HayKU M TEXHUKU (MaTe-
pHaJIOBEJIeHNEe, MATMHOCTPOEHHUE U Jp.)
Brnaners HNudopmanneit o CbIpbeBBIX U TEXHUYECKUX 0a3ax Me- |  3adanus na pewienue 3a0au u3 npogeccuonanvHoll oonacmu:

TaJULyprHYeCKOro INpou3BOACTBA. HaBbikaMu moucka
HAyYHOW M TeXHUYECKOW MH(OpMalluu MO Harpasiie-
HUIO «MeTtamryprusy».

1. OxapakTepu3oBaTh XUMHUYECKUN COCTAB KENE3HBIX PY/I.

2. O003HaYHATH TPEOOBAHHS K KAUECTBY JKEJIE3HBIX PyIl H HEOOXO-
JUMOCTb MOJATOTOBKH UX K TOMEHHOH TJIaBKE;

3. KiaccuumnupoBarh THITBI XKEJIE3HBIX PY/I IO PYI000pa3yrole-
My MUHepaity. OCHOBHBIE MECTOPOKICHUS KEJIE3HBIX PY/I.

4. Ha3BaTh MIUXTOBBIC MaTEPHAIIBI, KOTOPHIC UCTIONB3YIOTCS MIPH
BBIIIJIABKE CTAJIM B KUCIOPOIHOM KOHBEpTEPE.

5. CocraBuTh 0030p KOMIUIEKCHOTO, 3a0aJIaHCOBOTO, TEXHOTCHHOE

ChIpbd B MCTAJUTYPIrUiCCKOM IPOU3BOJACTBC HUCIIOJB3Yysd B Ka4C-




CTpyKTypHBIii
DIIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

CTBE MCTOYHUKOB Y4E€OHYIO, HayYyHYIO M CIPAaBOYHYIO JIUTEpPa-
TYypy, a Takke UH(OPMAIIHIO U3 FIEKTPOHHBIX OMOIHOTEK.

IMK-10 - cnoco0HOCTHI0 OCYHIECTBJISITh H KOPPEKTHPOBATH TEXHOJIOTHYECKHE

Npoiecchl B METAIYPril H MAaTEPHAI000padoTKe

3HaTh

OcHoBHBIE 32aKOHOMEPHOCTH (HPU3HUUECKUX, PUIUKO-
XUMHYECKHX M TEIUIOBBIX MPOIECCOB; OCOOEHHOCTH
KOHCTPYKLMHU arperaToB, CPeJCTBA KOHTPOJIS U
yIpaBiIeHUS METAJUTYPTUYECKUM IIPOU3BOJCTBOM

Ilepeuens meopemuueckux 60npocos K IK3AMeHy:
1. Topenue yraepoaa y ¢ypM Hu cocTaB raza mo ajnuHe GpypMeH-

HOTO oy4ara. I3meHenue cocrasa rasza o BbICOTE IIE€YH.
1. IlpoTuBOTOK MaTepuasioB U Ia30B B JOMEHHOU neuu. [Ipuun-
HBI OITYCKaHMs MaTEpPUAIIOB B JOMEHHOMW I1e4n

2. TlpsiMoe M KOCBEHHOE BOCCTaHOBJIEHHE OKCHJI0B. OcOOEHHOA
ctu. [lokazarenu. CpaBHEHHE MPSAMOro U KOCBEHHOI'O BOCCTAHOBA
JICHUSL.

3. BoccraHoBieHHE KpeMHHS, MapraHiia, BaHAIWs W THUTAaHA B
JIOMEHHOM TICYH.

4. OGpa3oBaHM€ Yyr'yHa B JOMEHHOI Meyu.

5. IllnakooOpazoBaHue B JOMEHHOI MeYH.

6. IlepBUUHBINA, MPOMEKYTOUHBIH, KOHEUHBIH NUTaK. COCTaB KO-
HEYHOTO IIIJIaKa.

7. U3 Kakux OCHOBHBIX KOMIIOHEHTOB COCTOUT CTaJICIIJIaBUJIb-
HBIU [IJTAK

8. KoHCTpyKIMs TOMEHHOW MeYr W aBTOMAaTH3aIHs JOMEHHOTO
mporuecca

9. KoHCTpyKIHMS CTaNeIUIaBMIIBHBIX arperaToB M MPUHIIMITBI MX
paboTHI.

YMmeTn

XapaKTepI/IBOBaTB TCXHOJIOTUYICCKHUEC ITPOLUCCCHI B MC-
TAJUTYpPTHH; BLI6I/IpaTB YIpaBJIAOIINC BO3HCﬁCTBHﬂ;
KOPPEKTHPOBATE TEXHOJIOTHYCCKUEC MMapaMETPhI

IlIpakmuueckue 3a0anun:
1. [laTb XapakTepUCTHUKY 1yThEBOMY PEKUMY B JIOMEHHOM Meyu;

2. BrIOpaTh pEXUMBI TTOJIAYH TYThsI B KUCIOPOJHOM KOHBEPTEPE,




CTpyKTypHBIii

DIIEMEHT [Tnanupyemble pe3yabTaThl 00yUeHHS
KOMIIETEHIIUH
IpU Iepesese LMXThl Pa3IM4yHOro COCTaBa,
3. CkoppexTupoBath 3ekTpuueckuii pexum padotst ICII B 3a-
BUCUMOCTH OT JIOJIM XHJIKOTO YyI'yHa B UCXOAHON METAJIIOIIUXTE.
Bnagers HaBbikamu pacuera napamMeTpoB TEXHOJIOTUYECKOTO 3aoanus na pewenue 3a0au u3 npogeccuonanvHol odnacmu:

nporecca; “Hpopmanueln 0 COBPeMEHHbBIX METaILTyp-
TMYECKHUX TEXHOJIOTHUSIX U c110c00aX KOPPEKTUPOBKU
TEXHOJIOTMYECKUX ITapaMeTPOB

1. Ompenenuth pacxoJ TEXHHMYECKHM YHCTOTO KHCIOpoJa HA|
MPOIYBKY METAJIOMUXTHI, cocTosiiert u3 100 T moma u 300 T xu
KOTO 4yr'yHa, UMEIOIIEro XMMHUYECKUNA COCTaB OJIM3KUHN K CPeTHUM|
3HayeHusM coctaBa 4yryHoB [TAO «MMK», ripu BbIIUIaBKE B KOHA
BepTepe aBTOKy30BHOU cranu tuna 081O. Bce Henocraronue naH-
HBIE PUHSTH CAMOCTOSTEIBHO.

2. Omnpenenutb, CKOJBKO H3BeCTH, coaepxkameid 90 % CaO,
MOKHO 1IoJTyuuTh U3 500 T U3BECTHSIKA, €CIIM B HEM COAEpPXKUTCA 95
% CaCO0O3?

3. Ompenenuth COCTaB HAMEPTBO O0OKKEHHOTO JTosiomuTa Cat-
KMHCKOI'O0 MECTOpOXJeHus, coaepxamero 30,66 % CaO; 21,73 %
MgO; 0,2 % Si02; 0,25 % A1203; 0,43 % Fe203; 0,01 % Mn304;
46,72 % mn.n.m. (moTepu Npu NPOKATUBAHHUH).

4. PaccumTtaTh, CKOJBKO H3BeCcTH, coxaepxamet 85 % CaO,
MOHO nonydnuTh U3 1000 T M3BecTHsIKA AramoBCKOIO MECTOPOX-
nenus ? VI3BecTHSIK AraroBCKOTO MECTOPOKACHUS CONepKUT 52,77
% CaO; 3,2 % MgO; 0,8 % Si02; 0,1 % S u 43,13 % mn.m.m. (moTe-
PH pY IPOKATUBAHUN).

5. Ompenenuth BBIXOJ U COCTaB M3BECTH, MOTYyYECHHOW W3 M3
BeCTHsIKa TyprosikCKkoro MeCTOPOK/IEHHUS, €CJIA B HEeW Tociie 00)KH-
ra octanoch 5 % m.m.m. M3BectHsk Typroskckoro MeCTOpOXaeHUs
coxepxut 54,3 % CaO; 0,4 % MgO; 1,0 % Si02; 0,27 % Fe203;
0,08 % P; 0,1 % S u 43,85 % m.m.1. (MOTepH MpU MPOKATUBAHUM ).

6. OnpenenuTh OKUCIHUTEIBHYIO CIOCOOHOCTH  OKATHIIICH
CCTI'TIO, conepxammux 64 % Feobm u 2,5 % FeO.




CTpyKTypHBIii
DIIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

7. Omnpenenuth OKUCIUTEIBbHYIO CIIOCOOHOCTH arjiomepara, Co-
nepxkariero 60 % Feoom u 15 % FeO.

8. OmpenenuTh OKHUCIUTEIBHYIO CIIOCOOHOCTh OKAaJIMHBI, CO-
nepxkameid 70 % Feobm u 73 % FeO.

9. Ckonbko u3Bectu, copepxaieit 85 % CaO, notpebyercs s
onutakoBanus 0,7 % Si B 300 T »KHAKOro MeTrajia, €CIH OCHOB-
HOCTH LUIaKa-3,5?

10. Ha CKOJIBKO IIOBBICUTCS OCHOBHOCTH ILIIJIAKA, €COIU K 35 T
nuraka, coxepkaiero 43 % CaO u 13 % Si02 no6aButh 7 T U3BEC-
TH, conepxkameit 87 % CaO u 2 % Si02?




0) Ilopsinox npoBeneHUs] MPOMEKYTOYHON aTTeCTAllMH, MOKA3aTeJIH W KPHUTEPHH
OLICHUBAHUS:

[IpomexyTouHas arrecranus Mo AUCUHUIUIMHE «(OCHOBBI MeETAJNJIYPru4ecKoro mpo-
H3B/ICTBA)» BKIIIOYAET TEOPETHUUYECKHUE BOIIPOCHI, MO3BOJIAIOIIME OLEHUTh YPOBEHb YCBOCHUS
00y4aromuMuUCs 3HAaHUH, U MIPAKTUUECKHUE 3aJaHusl, BBISBIISIONINE CTEeHb COPMUPOBAHHO-
CTH YMEHUH U BIaJICHUH, TPOBOIUTCS B (hopMe SK3aMEeHa.

IToxka3aTenu U KPUTEPUH OLIEHHBAHUS IK3aMeHA:

— Ha OLEHKY «OTJIHYHO» (5 0aioB) — 00yJaroUIHiics 1EMOHCTPUPYET BHICOKHI YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMaTH4YeCKoe M TIy0OoKoe 3HaHUE
y4eOHOT0 MaTepuasia, CBOOOIHO BBIIOJHIET MPAKTUYECKHUE 33JaHusl, CBOOOJHO ONEpUpPYET
3HAHUSAMU, YMEHUSAMHU, IPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OIICHKY «xopomo» (4 6amna) — oOydaromuics JEeMOHCTPUPYET CPEIHUN YPOBCHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIC 3HAHUWS, YMEHHUS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAaYUTENbHbIE OIIMOKHN, HETOYHOCTH, 3aTPYAHEHUS IPU aHAJTUTUUECKUX ONepalusx, nepe-
HOCE 3HAHWUW U YMEHUU Ha HOBbIE, HECTAHAAPTHBIC CUTYAIUH.

— Ha OIICHKY «Y/AOBJIETBOPUTEIbHO» (3 0ayura) — oOydJaronIuiicss IEMOHCTPUPYET MOPO-
TOBBIH YpOBEHb C(HOPMHUPOBAHHOCTH KOMIETEHIIUNA: B XOJI€¢ KOHTPOJIBHBIX MEPONPUITUN T0-
IyCKAaIOTCSl OLIMOKHU, MPOSBISETCS] OTCYTCTBHE OTAENIbHBIX 3HAHWM, YMEHHI, HABBIKOB, 00Y-
YAIOIIUKCA UCTIBITHIBACT 3HAYUTENbHBIE 3aTPYAHECHUS MPU ONEPUPOBAHUU 3HAHUSAMU U yMe-
HUSIMU TIPU UX [IEPEHOCE Ha HOBBIE CUTYALIUU.

— Ha OIICHKY «HeY/A0BJIETBOPUTEIbHO» (2 Oaiia) — 00yJaromuics 1eMOHCTPUPYET 3Ha-
Hus He O6oisee 20% TEOpEeTHUYECKOTro MaTepHalia, JOIMYCKAaeT CYIIECTBEHHbIE OIMOKH, HE MO-
JKET MOKa3aTh UHTEJNIEKTyallbHbIE HABBIKU PEIIEHUs TPOCTHIX 3aau.

— Ha OILICHKY «HEeYyJ0BJIETBOPUTEJabHO» (1 0amn) — oOydaromuiicss He MOXKET MOoKa3aTh
3HAaHUS Ha YpOBHE BOCIPOU3BENCHHS M O00bACHEHHs MH(OpMAIMK, HE MOXKET MOKa3aTh WH-
TEJUIEKTyaJIbHbIE HABBIKU PEILIEHUs TPOCTHIX 3ajau.

8 YueOH0-MeTOMHYecKOe U HHPOPMALTHOHHOE o0ecTieueHre TUCHUILTHHBI (MOTYJIs1)
a) OcHoBHasi IMTEpPaTYpA:

1. OcCHOBBI METAJUTYpruYecKoro npousBojactea : yueonuk / B.A. burees, K.H. Bno-
BuH, B.M. Konokonsues, B.M. Canranuk. — Cankr-IlerepOypr : Jlanp, 2017. — 616 ¢c. —
ISBN 978-5-8114-2486-3. — TekcT : 3IeKTpOHHBIH / DIEeKTPOHHO-OMOIMOTEYHAsT CUCTEMa
«Jlanby : [caiit]. — URL: https://e.lanbook.com/book/90165

0) lonojiHUTeILHAS JIUTEPATYypa:

1. Usnes, C.A. MeTajurypru4eckue TEXHOJIOTUH. MeTauryprust 9€pHBIX METaJIIOB :
yuebHoe ocooue / C.A. Uenes, M.II. KimroeB. — Mocksa : MUCHUC, 2017. — 45 c. — ISBN
978-5-906846-57-0. — Tekcr: »IEKTPOHHBIN / DNEKTpOHHO-OMONIMOTEYHAs  CUCTeMa
«Jlamwy : [caiir]. — URL.: https://e.lanbook.com/book/108106.

2.  be3boponos, KO.H. MapkupoBka craneil u cruiaBoB: YuebHoe nocodue / bezdopo-
noB 10.H., 'ammaxmeros P.H., Yankua U.A. - Kpacuosp.:COVY, 2016. - 130 c.: ISBN 978-5-
7638-3406-2. - Texcrt: AJEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/967378

3. Cemun, A. E. CoBpeMmeHHbIE NPOOIEMBl METATYPTUU M MaTEepPHAJIOBEICHUS:
npakTUKyM : yueOHoe nmocobue / A. E. Cemun, A. B. Annaros, I'. Y. Korenpauko. — Mock-
Ba : MUCHUC, 2015. — 56 c. — ISBN 978-5-87623-890-0. — Texkcr : anexkTpoHHbIH // JIaHb :
3IIEKTPOHHO-OnOmoTeunas cucrema. — URL: https://e.lanbook.com/book/69778

4.  Jlysrus, B. II. Teopust u TEXHOJIOTUS METAJUTYPIHH CTANH : yueOHOoe mocodue / B.
I1. JIyzrun, A. E. Cemun, O. A. KomonoBa. — Mocksa : MUCUC, 2010. — 72 c. — ISBN
978-5-87623-346-2. — TekcT : aneKTpoHHBIHN // JlaHb : 3eKTpOHHO-OMOIMOTEUHAs CUCTEMA.
— URL: https://e.lanbook.com/book/2062
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Ilepnoanyeckas neyatb (;KypHaJIbl):

1. HayuHO-TeXHUYECKU W HAYIHO-TIPOU3BOACTBEHHBIN xypHa! "M3BecTust Boicimx Yueo-
HbIX 3aBenenuii. Yepnas Meramryprus”. — URL: https://fermet.misis.ru/jour/index

2. Hay4Ho-TeXHHYeCKHil ¥ MPOU3BOACTBEHHBIH sxypHan «Metammypr». — URL.:
http://www.metallurgizdat.com/index.php

3. HayuHo-TexXHHUYECKHA, TPOU3BOJICTBEHHBIN U y4eOHO-MeTOIn4YeCKuid )KypHai «IIponsBoi-
ctBO npokaTa». — URL: http://www.nait.ru/journals/index.php?p_journal id=7

4. HayyHO-TEeXHUYECKUI U TPOU3BOICTBEHHBIN )KypHa «Y€pHasa metamutyprus. brosiereHb
HAYYHO-TEXHUYECKON M SKOHOMHUYECKO# nHpopmarmm». — URL:
https://chermetinfo.elpub.ru/jour

5. Hayunsrit sxypaan «Yépneie merammey. — URL: https://www.rudmet.ru/catalog/journals/5/

6. Hayunsrii xxypran «Bectauk MI'TY um. I'.1. HocoBa». — URL.: http://vestnik.magtu.ru/
7. Criennanu3upoBaHHbIA HayYHO-TEXHUUECKUN KypHal «JIuteitHoe nponssoacTso. — URL:
http://www.foundrymag.ru/

8. Hayuno-texuunueckuit xxypHan «Jlureimuk Poccun». — URL:
http://www.ruscastings.ru/work/396/6988

9. ExxeMecsYHbBIN HAyYHO-TEXHUYECKUN M MTPOU3BOICTBEHHBIH KypHa «MeTauioBeieHue u
TepMuueckas oopadoTka metaiioBy. — URL: http://mitom.folium.ru/

10. EsxemecsiuHBIN peleH3UPYEMBbIi TPOU3BOICTBEHHBIN, HAYYHO-TEXHUYECKUHN 1 yueOHO-
MeToaudeckuil xxypHan "Texnomnorus meramnoB". — URL:
http://www.nait.ru/journals/index.php?p_journal_id=8

11. XKypuan «Teopus u TEXHOJIOTHS METAILTYPrUYECKOro npousBoacTBay. — URL:
http://ttmp.magtu.ru/ru/

B) MeToanyeckne yKazaHus:

1. HesicoB A.T'., lpyxkos B.I'., Makaposa 1.B. U3ydyenue koinekun oopasioB ChIpbIX
MaTepHaoB M MPOJYKTOB IOMEHHOMW MiaBKu: MeToanyeckre yKkazaHus K JJabOpaTOpHBIM 3a-
HATUSAM MO AUcUUIIMHAM «OCHOBBI METaNTypruuecKoro mpou3BoCTBay, «Teopus U TEXHO-
JIOTHsI OKYCKOBAHMSI JKEJIE3HBIX pyl», A oOydaromuxcsa no HampasieHuto 22.03.02 «Me-
TaJUTyprusi» AHEBHOW M 3a0uHOM (hopm oOydeHus. Maruutoropck: M3a-Bo Maruutoropcek.
roc. TexH. yu-ta uM. I'. U.Hocoga, 2017. 27 c.

2. HesicoB A.T'. , [Ipyxxos B.I'., Makaposa I1.B. M3yuenue oCHOBHBIX 3aKOHOMEpPHOCTEN
npoiiecca arjaomepanui. MeTouueckue yka3aHus K Ja0opaTOPHBIM 3aHATHAM IO TUCIMIIIU-
HaM «OCHOBBI METaJNIypru4ecKoro Mpou3BOACTBa», «Teopusi U TEXHOJOTHS OKYCKOBAHMS
KENEe3HBIX pya», JUId oOydarouuxcs no HampasiaeHuro 22.03.02 «Metamnyprus» AHEBHOH U
3a0uHON (opMm oOyuenmsi. Marautoropck: M3n-Bo MarHMTOropck. roc. TEXH. YH-Ta HUM.
I'. U.Hocosa, 2017. 27 c.

3. Hesacos A.I'., IpyxkoB B.I'., Makaposa 1.B M3yueHnne npouecca mony4eHus ChIpbIX
okarplmeil. MeToauueckue yKa3aHus K JJaOOPaTOPHBIM 3aHATHAM MO AucIUIInHaM «OCHOBBI
METAJTypruuecKoro Mpou3BOACTBa», «Teopusi M TEXHOJIOTHS OKYCKOBAHUS KEJIE3HBIX Py,
Ui obydarouuxcs o HampasieHuo 22.03.02 «MeTamtyprus» JHEBHOM U 3a04HON (popm
oOydenus. Maruutoropck: M3n-Bo Marauroropck. roc. Texs. yu-ta uM. I'. I.Hocoga, 2017.
27 c.

4. Cubararymnun C.K., Baranos A.U., Xapuenko A.C. BiausiHue ypoBHS 3achllli U ra-
30BOr0 MOTOKA Ha YIJIbl OTKOCA MAaTEPHAJIOB B MOJIEIH KOJIOIIHUKA IOMEHHOM neun. Maruu-
toropck: M3a-Bo Maruuroropck. roc. Texs. yH-ta um. I.I1. Hocosa, 2016. 17 c.

5. Cenusanos B.H., CtonspoB A.M. M3yueHne ucTeueHus cTajau U3 KOBILIA HA MOJEIH:
MeTtoauueckue ykazaHus Ui BBIIIOJIHEHUS JJaOopaTopHOM paboThl o qucuuminie «Pa3nus-
Ka U KpUCTaJUIN3alMsl CTaan» JUIsl CTYyAeHTOB criennanbHoctu 22.03.02 cnenuanu3anuu «Me-
Talyprus crauy: Marautoropek, MI'TY, 2016. 8 c.

6. CronapoB A.M., CenuBanoB B.H. M3yueHue BHYTpEHHET0 CTPOEHMs CTAJIbHOW He-
MIPEPHIBHO-IMTON 3ar0TOBKH: MeToauYecKre yka3aHus 1O BBIMOJHEHUIO JabopaTopHOM pa-
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0O0THI MO AUCHUIUINHE «Pa3muBKa M KPUCTAILIM3AIUS CTAW» JUIS CTYACHTOB HaIpaBICHUS
22.03.02 «Metamtyprusi» KBaduduKauu «OakajiaBp» — MarHuToropck: u3a-Bo Marauro-
ropcK. roc. TexH. yH-ta uM. I.J1. Hocosa, 2016. 19c.

r) IlporpammHuoe odecnieuenne u UHTEpHET-pecypcehl:

IIpocpammmnoe obecnevenue:

Haumenoanue 110 Ne norosopa Cpoxk neicTBUSI JIMLIEH3UN
MS Windows 7 J1-1227 o1 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 beccpouno
FAR Manager 10_?860HH0 pactipocTpatsemMoe 6eccpouHO
7Zip CBOOOJTHO 0eccpovHO
pacrpocTpaHsieMoe

Hnmepnem-pecypcoi

— HanmonanpsHast nHGOpMaIMOHHO-aHATTUTHYECKAs cucTeMa — Poccuiickuii MHIIEKC HAy9HOTO
mutupoBanus (PMHIL). — URL: https://elibrary.ru/project_risc.asp.

— ITouckosas cucrema Akaaemust Google (GoogleScholar) — URL.: https://scholar.google.ru/.
— Nndopmannonnas cucrema — EaumHoe okHO gocTyna K MHGOPMAIMOHHBIM CHUCTEMaM —

URL: http:window.edu.ru/.

— deaepanabHOE TOCYIAPCTBEHHOE OIODKETHOE yupexkacHue «DemaepanbHblii HHCTUTYT MPO-
MBIIIIEHHON COOCTBEHHOCTHY. — Peskum mocryma: https://wwwl.fips.ru/

9 MaTepHaJ’[bHO'TeXHI/I‘ICCKOG odecneuyeHue JAUCHHUIIJIMHBI

Tun u nazeanue ayoumopuu

OcHnawenue ayoumopuu

VYyeOHast ayquTopus ais
MIPOBE/ICHUS 3aHATUH JIEK-
[IUOHHOTO THIIA

Texaudeckne cpeacTBa 00yueHHs, CIyXKalline I IpeacTaB-
JeHus yuyeOHoW nHpopMannu O0JBIION ayIUTOPUH: MYIbTH-
MeIUHHBIE CPEICTBA XPAHEHUS, TIepead U MPEICTABICHHS
yuebHoil nHpopmaru. Crnenuaau3upoBaHHas MeOelb

VYyeOHast ayquTopus ais
MIPOBE/ICHUS J1aOOPATOPHBIX
3aHATHI

TexHUYECKHE cpeicTBa 00YIEHUSs, CIYKAIIIE IS IPECTaB-
neHus yueOHoi nnopmanuu GoIbIION ayTUTOPHH: MYJIbTH-
MeMIHBIC CPECTBA XPAHCHHUS, TIEpeIaud U TIPEICTABICHUS
yueOHoit napopmanuu. Crenuann3upoBaHHas Medeb
JlaGopaTopHOE OCHaIICHNUE:!

- YCTaHOBKH 10 MOJISTTMPOBAHHIO CTANICIUIABHIBHBIX MPOIIEC-
COB;

-MOJIeNU AJI U3YYEeHUS ONTUMAILHOTO PeXHMa 3arpy3Ku Ma-
TEPHAJIOB B I€Yb U ONTUMAIBHOTO PACIIPEICTICHHEM CIIOS
[IMXTOBBIX MAaTEPUAIOB Ha KOJIOIIHUKE;

- MOJIEITh JIUIS U3YYCHUS (DU3MUECKOTO COCTOSTHUS 30HBI TOpe-
HUSL.

- MOJICIIH JIJISl U3YUCHUS YCIIOBUI HETIPEPHIBHOTO JIBHKCHUS
MaTepuaIoB B JOMEHHOH MeUr U OINpeesIONIei poiu CHII0-
BOT'O B3aWMO/ICHCTBHS ITOTOKOB IIMXTHI U T'a3a,

- YCTaHOBKH ISl H3y4eHUs! GU3UUYECKUX CBOWCTB MaTepHaIOB
- MOJICITU TI0 U3YYCHHUIO POBHOCTH CXOJa IMUXTHI

VYuebHas ayIuTopus s
TPYMIOBBIX U UHAUBUAY-
QIBHBIX KOHCYNBTAIUH, Te-
KYIIET0 KOHTPOJIS U MPO-

Kommerorepnas Texauka ¢ nakerom MS Office, ¢ moakmoue-
HHEM K ceTH «VIHTepHeT» U ¢ TOCTYIOM B 3JIEKTPOHHYIO HH-
¢dopmanroHHO-00pa3zoBaTeNnbHyI0 cpeny yHuBepcutera. Cre-
[IMaTU3UPOBaHHAs MeOeITh



https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://education.polpred.com/
https://www1.fips.ru/

Tun u nHazeanue ayoumopuu

OcHawenue ayoumopuu

MEKYTOYHOM aTTECTALIMU

[Tomemenune s camo-
CTOSITENIBHON PabOTHI

Kommnerorepras texuuka ¢ makerom MS Office, ¢ moakmoue-
HUEM K ceT «HTepHEeT» U C TOCTYIIOM B 3JICKTPOHHYIO WH-
(dbopMaImoHHO-00pa3oBaTeIbHYI0 cpeay yHuBepcutera. Crie-
[UATM3UPOBaHHAs MeOeITh

[TomereHue it XpaHEHHS
U IPOPUIAKTHYECKOTO 00-
CIIY)KUBaHUS y4eOHOTO
obopynoBaHus

Crnenmanu3upoBaHHast MeOENb: CTEIIaKH JUIs XPaHCHHUS
y4eOHOT0 000PYIOBAHMS.

HNHCTpyMEHTHI U1 peMOHTa y4eO0HOTO 000py/JOBaHHSL.
HIxader Ui XpaHeHUs: y4eOHO-METOAMYECKON TOKYMEHTAIIMH
U MaTEepHaJIOB




