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Pabouast mporpammMa o/j00peHa Ha 3aceZlaHuu Kadephbl
JJIeKTpOMeTa/UIypruu
ITporokon ot 25.04.2025 1., Ne9

3ag. kadenpoit Enanckuii [.T.

1. IIE/I1 OCBOEHUA

1.1 | matb obyuyarowiemycsi Heo6XOAUMEBIM 0OBEM 3HAHHI TT0 HU3MKO-XHUMHUECKAM 0CHOBAM MeTalTypruuecKux MpoLieCCcoB;
TEXHOJIOrMYeCKUM 0COOEHHOCTSIM CTaslell/IaBU/IbHOTO TIPOU3BO/ICTBA, BK/IIOUast BHITIABKY, KOBIIOBYIO 00paboTKy U
PAa3/MBKY CTa/iH; 00eCrieueHrI0 BBICOKOTO KaueCTBa IOTyUYeHHOT0 TIPOAYKTa IIPY MUHUMA/IbHBIX Hepro3arparax;
copMHpPOBaTh COCOOHOCTD K aHATUTUYECKOMY MBILJIEHHIO TIPY PELIEHHUH Psiia TEXHOIOTMYECKUX 3afau,
COIPOBOXK/IAIOIL{MX TIPOM3BOACTBO CTasH.

1.2|3amaunt AUCLMIUIMHBL: YCBOEHHE CTY/eHTaMH TeOpeTHUeCKUX 3HaHWUM U ITpUoOpeTeHHe MPAKTUYeCKUX HABLIKOB I10
C/leIyIOIIMM HarpaB/ieHUsIM:

1.3| bu3HKo-XUMHUECKHE aCTIeKThI TIPOLIeCCOB MMPOM3BO/ICTBA CTAJIH;

1.4|TexHomMOrMs KMCIOPOJHO-KOHBEPTEPHOT'O TIPOLiecca IPOU3BO/CTBA CTallH;

1.5|BHemneyHast 06paboTKa cTany;

1.6|pasnuBka cranu.

2. MECTO B CTPYKTYPE OBPA30OBATE/IbHOM ITPOT PAMMBI

Lukn (pazgen) OIT: F1.0

2.1| TpeboBaHus K MpeBapUTE/IHHOM MOArOTOBKE 00yUaloIierocs:

2.1.1| ®usnueckass XuMus

2.1.2| Xumus

2.1.3| Terodmsmka U TeMIOTeXHUKA

2.2 | fucomminHbl (MOAY/TH) U IPAKTHKH, /1A KOTOPBIX 0CBOeHHe JaHHOU JVCHUILIAHBI (MOAYJIsl) HE00X0AMMO KaK
MpejIIeCcTBYOIIee:

2.2.1|MogenvpoBaHye MpOLieCCOB U 0OBEKTOB B METaJTyPryuvt

3. PE3YJIBTATBI OBYYEHMWA 110 TUCIIUIVIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSAMNA

OIIK-2: CriocoGeH MOHMMAaTh NPUHLMILI PA00ThI COBPeMeHHbIX HH(OPMaLMOHHBIX TEXHOIOTMI U MCII0/IH30BaTh UX /IS
pelleHus 3a/ia4 MPo(deCcCHOHATBHOH /IeATe/IbHOCTH, Y4aCTBOBATh B MPOEKTHPOBAHUH U pPa3padoTke TeXHUYeCKUX 00BEKTOB,
CHCTeM M TEXHOIOTHUYeCKHX MPOLeCCOB C YYeTOM 3KOHOMUYEeCKHX, IKO/IOTHYeCKHUX H COIHA/IbHBIX OrPaHUYeHUH

3HaTh:

OTIK-2-33 06 0CHOBax T€XHOJIOTMU BBITJIABKU UyTyHA U CTaJIM, X COCTaBe U CBOMCTBAX

OIIK-2-32 o0 cocTaBe >KUAKOW CTald U YyTryHa U TEPMOAMHAMUYECKUX ¥ KWHETUUECKUX MPeBPaIieHUsIX [TPY UX TTPOU3BO/ICTBE;

OIIK-2-31 o cTpyKType MpeArpUsTHS MOJHOTO MeTa/UTypPriuuecKoro YK/a U KOoMepaljy OTe/IbHbIX IPOM3BO/CTB BHYTPH HETO;

YMmeThb:

OTIK-2-Y?2 pa3paboTaTh TeXHOJOTHIO MTPOU3BO/ICTBA CTaJIH 33[JAHHOT0 XUMHUECKOTO COCTaBa

OIIK-2-¥Y1 paccuuTarh pacxof, OCHOBHBIX KOMIIOHEHTOB MeTa/JIOIINXThI;

Bnagers:

OTIIK-2-B2 camMocTosATeIbHOM paboThl ¢ 60MBIINM 06beMOM HHGOPMALUH B YC/IOBUSIX MHOTOOOPAa3usi MPUMEHsIeMbIX TEPMHUHOB,
onpejiesieHUH U MOHATHH C LjeJIblo ee 00001eHNs ¥ aHau3a A/ UCII0/Ib30BaHUsA B IIPaKTHUECKOH JledaTe/IbHOCTU

OIIK-2-B1 criocobamu pelieHud 3/ieMeHTapPHbIX U CUCTEMHBIX 3d/a4, CBA3aHHbIX C HpOd)ECCHOHaHbHOﬁ AeATe/IbHOCTBIO;

4. CTPYKTYPA 1 COAEP)XAHUE

Kop HaumenoBanue pasaenoB u TeMm /Buj 3anatus/ | Cemectp /| Hacos | Kommneren- | J/Iuteparypa | IIpumeuanue
3aHATUA Kypc 114171 H 1.
pecypchbl

Pa3pen 1. IBo/iloNUA CUCTEMbI TEXHOIOTHHA
NPOM3BO/CTBA CTA/IU




1.1

[Tokasaresb YpOBHSI pa3BUTHS Ue/I0BEUECKOT0
TIOTeHI[1aJla — OCHOBA TeXHOJIOTNUeCKOTo
nporpecca. B3auMocCBs13b YPOBHsI TEXHOJIOTUU U
VH/leKCca pa3BUTHS UeI0BeveCKoro roTeHLMarna.
Kpatkast ucropust pa3BUTHS CTaleUTeNHON
TexHojoruu. Knaccudukauus Mapok crand. /Jlek/

OIIK-2.1

JI1.1J11.2
JI1.3
21




1.2

Ananu3 0cobeHHOCTel pa3BUTHSI U COBPEMEHHOTO
COCTOSIHMSI MeTa/l/Typriy pas/iMuHbIX CTPaH MHUpa
(Ha 6a3e uHdopmaryu caiita worldsteel.org). /IIp/

OIIK-2.1

JI1.1J11.2
JI1.3
o1

1.3

Pabota c KOHCIIEKTOM JIEKITUH.

Pabora c mpakTHyeCKAMM NIPUMEPAaMU Ha 3Tare
TTOJITOTOBKH K 3aHSATHSIM.

Pabora 1o To/iIr0TOBKe [IOMAIIHUX 3a/IaHUH
/Cp/

26

OIIK-2.1

JI1.1J11.2
JI1.3
o1

Pa3zpaen 2. O6mas pu3nKo-xuMHUUeCcKast
XapaKTepUCTUKA TeXHO/JI0rHYeCKHX NMpoLeccoB
CTa/IeN/IaBWIHLHOTO NTPON3BOJCTBA

2.1

CoBpeMeHHas cuCcTeMa CTalelaBUIbHON
TeXHOJIOTUX BO B3aUMOCBSI3U C (HU3UKO-
XUMHAYeCKUMU TIpoLieccaMy B paciljiaBax Kesesa.
XuMuuecKre peakijii B MeTasljle U Li1aKe TIpu
BBITI/IABKE U KOBILIOBOM 00paboTke. KoHcTaHTa
PaBHOBECHS] XUMUUECKO# peakliuu. PacTBopeHUe
KHCopo/ia B xkesieze. OKucieHue >keme3a. Peakyu
B3aMMO/IeMCTBHYS paCTBOPEHHBIX B JKeJlese
KHCJI0pOo/ia C yI/Iepo[ioM, KpeMHUeM, MapraHiieM,
docdopom. PacipesienieHre cepbl MeXXIy
MeTaJI/IOM U 111JIakoM. Peakiuy pacTBOpeHus
BOZIOpOZia U a30Ta B MeTasie. CriocoObl
yrpaB/ieHus (pU3MKo-XUMHUYeCKUMH TIpoLieccaMu
BBITJIABKY M Pa3/IMBKU CcTau /Jlek/

OIIK-2.1

JI1.1J11.2
JI1.3712.2
o1

2.2

OLjeHKa rpefesia paCTBOPUMOCTH KUCIOPOJa B
ese3e. TemriepaTypHasi 3aBUCHMOCTb
PacTBOPUMOCTH KHC/IOPOZA B JKee3e.

OLieHKa paBHOBECHOT'O COZiepKaHUst KUCIOpoja U
yI7epoza B JkeJie3e. 3aBUCHMOCTb PaBHOBECHOTO
COJIeP)KaHHsI KMC/IOPOAA U YI/IEPO/ia B JKeJie3e OT
TeMIepaTyphl U JABIEHHUSI.

/Tp/

OIIK-2.1

JI1.1J11.2
JI1.3J12.2
o1

2.3

PaboTa C KOHCITEKTOM JIEKI[HH.

Pabota c mpakTHueCKAMM NIPUMEPaMU Ha 3Tare
TIOJTOTOBKU K 3aHSATHSIM.

Pabota 1o noAroToBKe JAOMaIlHKUX 3afanuit  /Cp/

26

OIIK-2.1

JI1.3
o1

Pazpen 3. KuciopoaHo-KOHBepTepHbIH nporecc

3.1

CxeMa paboTbl HHTETPHPOBAaHHOTI'O 3aBOJA
(kombuHara). TeXHOIOTYs oMy YeH st
repe/ie/TbHOTO YyryHa B IOMEHHOU TIeUH.
TpeboBaHUs K XHMUYECKOMY COCTaBy Uyr'yHa,
CTa/IbHOMY JIOMY U BBITJIAB/ISIEMOM CTasIH.
HasHaueHue K1CTIOpPOAHOTO KOHBepTepa U ero
KOHCTPYKLWsL. [leprofib! 11aBKy B KHCIOPOAHOM
KoHBepTepe. OCHOBHbIE XUMHUUECKUe pPeaKkLuy U
crioco06bl yTipaBieHus npoLieccoM. V3MeHeHue
cocTaBa MeTaJla U 11I/1aka, B TOM YHUC/Ie
0Cc00eHHOCTH U3MEeHEHHsI COfiep>KaHus yI7Iepofa 1o
XOJ[y T/IaBKU. DHepreTHdeCKUii 6anaHC TJIaBKHL.
Cucrema OUMCTKU U yTWIN3ALMU OTXOZSIIMX ra30B
KauecTBO KHCIOPOIHO-KOHBEpTepHOU cTasu /Jlek/

OIIK-2.1

JI1.1J11.2
JI1.3/12.1
JI2.2

3.2

PacueT nokasaTesnieit poriecca IpoOU3BO/CTBA
CTa/u B KMCIOPOJAHOM KOHBEpTepe, COCTaBa
LIMXThI, COCTABa U KOJIMYECTBA MPO/YKTOB M/IaBKU
(MeTasa, 1I1aka U OTXOASIUX ra30B),
MaTepuaibHOTO U TEIJIOBOrO OajiaHCa BhIMJIABKU
CTaJy, OTpeJieNISiTh TEXHUKO-3KOHOMUUECKHe
TroKasateny paboThbl KUCJIOPOJHOTO KOHBEpTepa
/Mp/

OIIK-2.1

JI1.1 J11.2
JI1.3712.1
JI2.2

3.3

PaboTa C KOHCIIEKTOM JIeKLIUI.

Pabora c mpakTHyeCKUMM NIPUMepPaMH Ha JTare
TIOJTOTOBKU K 3aHSATHSIM.

Pabota 110 1MoroTOBKe AOMAITHUX 3afaHuii  /Cp/

26

OIIK-2.1

JI1.1J11.2
JI1.3/12.1
JI2.2







Paspen 4. BHearperarHasi 00padoTKa XuKoun
cTamm

4.1

YCTPOMCTBO ¥ NIPUHIUI PabOThI 060PYAOBAHMUS 5 1 OIlK-2.1 JI1.1
arperara kosi-rieus (AKII). AKII: MmexaHuueckoe JI1.3712.2
obopyzoBaHue, 31eKTpo0bOpyj0BaHUe, KOPOTKast 91
CeTb, KOHCTPYKLYS (DyTEPOBKY CTajiepa3BOYHOIO
KOBILIA U TIPOJIYBOUHBIX y37I0B, CUCTEMa BOZSHOTO
oxyaxeHus. Paboune xapakrepuctriku AKII.
CpezcTBa v criocobbl yrpaB/ieHUs1 TEXHOIOTHeN
KOBIIIOBOH 06paboTku ctamu. [IpuHIMIIBl BEIOOpa
OITUMAJIbHBIX TTapaMeTpPOB HarpeBa MeTaslla
3JIeKTPUYeCKOU AyTOW U POAYBKU CTaTH
VHEepPTHBIM ra3oM B CTajiepa3/IMBOUHOM KOBIIIE.
Ouepretrueckuii 6ananc AKIIT. OcHOBHbIe
TeXHO/IOTMUeCKHUe Orepariiy, BbIIIOHIeMbIe B
arperare KoBLI-Tieyb. /Jlek/

4.2

OreHKa pe3y/bTaTa KOMILIEKCHOTO PACKUC/IEHUS 5 1 OIlK-2.1 JI1.1J11.2
CTaJlu. JI1.3J12.1
deppocruiaBsl. Beibop deppocmnnaga fjis 21
PacKUC/IeHNs] WK JIeTUPOBaHMs 3a[JaHHOW MapKy
CTa.

Pacuer paBHOBeCHOM KOHLIEHTpALIMH a30Ta U
BOJIOPOZA B CTa/IM B 3aBUCHMOCTH OT [JaB/IeHUs
Mp/

4.3

PaboTa ¢ KOHCITEKTOM JIEKI[HH. 5 26 OIIK-2.1 J1.1
Pabora c mpakTHueCKAMM NIPUMepPaMU Ha 3Tare JI1.3J12.1
TIOJFOTOBKHU K 3aHATUSIM. o1
Pabota 1o noAroToBKe AoMallHUX 3afanuit  /Cp/

Paszpgen 5. Pa3nuBKa U KpUcTa/uiu3anusa CTaau

5.1

TIporecc kpucTanirM3aluu HerpepbIBHOIUTOTO 5 2 OIIK-2.1 JI1.1 J11.2
cutka. OcHoBHble TUNBI MHPC. OcHOBHBIE JI1.3J12.2
napametrpsl MHPC. Bosmoxxnoctu MHPC ¢ 21
Pa3HbIM T10JI0)KeHeM TeXHOJIOTHUeCKON OCH.
OcHoBHbIe 0cobeHHOCTH TOHKOCs100B0oM MHPC.
OcHoBHbIe QyHKIMOHa/IbHEIE Y3161 MHPC.
IToBopoTHbIii cTeHs. [IpoMe)KyTOUHBI KOBLII.
3amuTHas Tpyba. [ToaBog MeTasnia B
kpucrayumsarop. Kpucranmsarop MHPC. 3ona
BTOPUUHOI'0 OX/laXAeHus. CrcremMa MATKOro
obxarust cnuTKa. [JedeKTbl HerpepbIBHOIUTON
3aroToBkU. /JIek/

5.2

PacueT UKo JTyHKU MeTasla. 5 2 OIlK-2.1 JI1.1J11.2
Pacuer ckopoctu pasmusku Ha MHPC. JI1.3J12.2
HeMoHcTparus ¥ 00Cy>KieHre pe3y/ibTaToB 21
XOJIOAHOTO MOJe/IMPOBAHUS MI0Be/leHNsI IOTOKOB
CTaJ/Id B KPUCTA/IIU3aTOpe TOHKOC/Isi00Bolt MHPC.
HemMoHcTpanys 1 obcyXzeHHe GrIbMa O pa3/iuBKe
cTanu Ha cisiboori MHPC.

V3yueHue orHeyNOpHBIX U3ZleUit [ijisl pa3iuBKU
CTau.

MIp/

5.3

PaboTa ¢ KOHCITEKTOM JIEKI[HH. 5 28 OIlK-2.1 JI1.1 JI1.2
Pabota c mpakTHueCKAMM NIPUMEpPaMU Ha 3Tare JI1.3712.2
IO rOTOBKU K 3aHATUSIM. o1

Pabota 1o noAroToBKe A0OMaIlHKUX 3afanuit  /Cp/

5. ®OHJ OIIEHOYHbBIX MATEPHAJIOB

5.1. Boripochl Jij1si CaMOCTOSITe/TbHOM MOAT0TOBKH K 3K3aMeHY (3a4éTy C OLIeHKOMH)

ITK-1.1,0I1K-1.1

e

Cyl1iecTByeT /iU CBSI3b MeXX/y POM3BOZCTBOM CTa/IM M Pa3BUTHEM Ue/I0BeueCKOro IoTeHIana?

UepHasi MeTa/uIyprus — oripefiesieHle, OCHOBHbIe TIOHSTHS. [IpoU3BOJCTBO CTaaM B MHUpe.

ITpousBogcTBO cTanu B Mupe. Ha3oBUTe Kakue CTpaHbI SIBSIOTCS BeJyLMMU HETTO-3KCIIOpTepaMU CTaslu.
TexHosornveckasi cxema 1 CyIJHOCTb MeTa//Typruueckoro po13BOACTBa.

JlaiiTe XapaKTepUCTUKY peakL[1 OKUC/IeHUs yIyiepoja NpY MPOU3BO/CTBe CTa/IM (3alMILINTe XUMUYeCKHe peakLiiy, 1o




KOTOPBIM BO3MOKHO OKHCJIEHHE YI/iepo/ia; Ha30BUTe (aKTOPHI, BAUSIOIME Ha CKOPOCTh U ITyOHHY MPOTeKaH!sl PeaKLHii)

6. [aiiTe XapakTepUCTHKY peaklyu Aedocdoparyuy pacrjiaBa Ipy IPOM3BO/CTBe CTaNH (3alUIINTe XUMHUUECKUe peakljuy, 110
KOTOPBIM BO3MOyKHa Jiedhocdopariyis; Ha3oBUTe (aKTOPBI, BAMSIOLE HAa CKOPOCTb U INIyOWHY MPOTeKaH!s peakLyi).

7. JloMeHHas neub: Ha3HaueHWe, IPUHLINI AeHCTBUS.

8. dopmupoBaHye uyryHa B JOMeHHOM I1euy: BOCCTaHOB/IEHKe 1 HayI/lepO)KUBaHUe KeJle3a.

9. CyIHOCTE CTaseNIaBUIbHOTO TIPOM3BO/ICTBA, CTIOCOOBI MPOMBIILIIEHHOTO TIPOM3BO/ICTBA CTaIH.

10. YKa)kuTe 1pefiesibl, B KOTOPBIX 0OBIYHO B HACTOsIIee BpeMsi U3MEHSIeTCS 01l MeTal/In4eckoro jioMa B LLIMXTe
KHC/IOpoziHOTO KOoHBepTepa. Kakue (hakTophl OKa3pIBarOT BAMSIHYE Ha pacxof, Joma?

11. Wcrounuku Kuciopoga rnpy pousBOACTBe CTasly, llepejiaya KUC/I0poja B MeTasll.

12. PackucieHne U ieripoBaHUe CTasieil: Liey, IpUMeHsieMble MaTepHabl.

13. Krnaccudvkarms cranei.

14. Peakuiyi oKuC/IeHUs yriepoza Mpy NPOu3BOACTBe CTa/H.

15. Okuc/ieHre ¥ BOCCTAHOB/IEHHE KDeMHHUS B CTa/lelyIaBUILHOM arperare.

16. Ynanenue docdopa rnpy NpoU3BOACTBe CTaIM, (HaKTOpPbL, BAMSIOLME HAa OCTaTOUHOe cofiep>kaHue docdopa.

17. YnaneHue cepsl IIpU MTPOU3BO/CTBE CTasy, (JaKTOPhI, BAUSIOIIYE HAa OCTaTOYHOE COZlepKaHue Cephl.

18. [aliTe XapakTeprCTHUKY peakLiH Zecynb(dypaliy paciiaBa Mpyu MPOX3BOACTBe CTasH (3alUIINTe XUMUYeCKre peakLyH, 110
KOTOPBIM BO3MO)KHA JieCy/Ib(ypariyisi; Ha30BUTe (HaKTOPBI, BJAUSIOLIE HAa CKOPOCTb U INIyOHHY MPOTeKaHKUs peakLyii).

19. [IuxTa cTaseniaBuIbHOIO IPOU3BOACTBA.

20. ITozroToBKa KOMIIOHEHTOB ILIMXTHI K I17IaBKe: CII0COOBI ITOATOTOBKY CTaNIbHOTO JIOMA.

21. IMToAroToBKa KOMIIOHEHTOB ILIKXTHI K I/IaBKe: BHeJJOMeHHast ieCy/b(yparnys 4yryHa.

22. IToaroToBKa KOMIOHEHTOB LIMXTHI K I171aBKe: TPOM3BOJCTBO U3BECTH.

23. KucnopogHo-KoHBepTepHbIH Mpoliecc: Ha3HaueHne, OCHOBHBIE MT0Ka3aTe/ i KOHBepTepHOM T/IaBKU.

24. Ob111ee yCTpPOICTBO KMUCJIOPOJHOTO KOHBEpTepa.

25. YcrpoiicTBo KUC/IOPOAHBIX (ypM /1/1s1 KOHBEPTEPOB C BepXHei U JOHHOI rojjauei Ay Thsl.

26. TexHoMOrMYe CKUI LIK/T KOHBEPTEPHOH T/IaBKH.

27. Vi3MeHeHre XMMU4eCKOIO COCTaBa MeTaslla U 1/laKa 110 X0y MPOJyBKU B KOHBepTepe.

28. OO0111ast XapaKTepPUCTHKA KUCIOPOAHO-KOHBEPTEPHOTO MPOLIecca C JOHHOM Mofaueit Ay Thbsl.

29. [laliTe KpaTKyt0 XapaKTepUCTHKY TIyOMHHOTO (0Ca’KZaroIero) pacKUCIeHHs CTanu

30. [laliTe xapakTepuCTUKY MaTepHa/bHbIX 1I0Tepb IPU NMPO/YBKe CTa/IM B KUCJIOPOJHOM KOHBepTepe.

31. OO0111ast XxapaKTepUCTHKA KUCIOPOHO-KOHBEPTEPHOT'O Tpoijecca ¢ KOMOMHMPOBAHHOM Mojjaueil [y Thsl.

32. Onuire CTPYKTYpPY TeIUIOBOro HasaHca KOHBepPTEPHOM IJIaBKU.

33. Llenu 1 MeTOIBI KOBILOBOM 06paboTKM CTasu.

34. [TpuMeHeHre HEMTPABHBIX ra30B il 00pabOTKM KUIKOU CTaau B KOBIIIE.

35. Criocobbl pacKUC/IeHUs CTamu. VX MPeuMyIecTBa U HeJOCTaTKH.

36. Hecynbdypais CTau C UCM0/Ib30BaHKEM CUHTeTUUYECKHUX IIIJIAKOB, TBEPAbIX U MOPOLIKOOOpa3HbIX cMeceid. BiustHue
00paboTKK Ha KaueCcTBO FOTOBOTO MeTaslla.

37. I'a3bl B cTanu. PakTOPBI, OKa3bIBarOLIVe BIUsSHIAE HA 0CTaTOYHOE COZiepKaHue rasos B CTaJIU.

38. BakyymuypoBaHye )KUAKOH CTa/y B KOBILe: CI0CO0bI U IIpUMeHsieMoe 000py/j0BaHue, BIYSHUE BAKyyMHUPOBaHUs Ha
KaueCTBO FOTOBOIO MeTasla.

39. KomrtekcHast 06paboTKa >KUAKOM CTald B KOBIIIE,

40. Pa3nBKa cTaymu: Ha3HaueHue, CriocoObl pa3iuBKY, 000py0BaHKe A/ Pa3/IMBKU (KOBILH, M3/I0KHHULIBI).

41. Kpucrannusanus B U3/10XKHHULE CIIOKOWMHOIO MeTaslla: KpUCTa/uTnuecKasi U XMMHAJecKas HeOHOPOJHOCTb, SIBJIeHHe YCaJKHU.
42. YcapiouHble siB/IeHNUs TIPY 3aTBep/ieBaHUM >KUJIKOM CTa/lu U UX BMsSHUe Ha XapaKTepUCTUKU KayeCTBa CTaJbHOTO CJIMTKA.
43. Kpucrannusanus B U3/10KHULE KUITALEro MeTajula: KpUCTal/InuecKasi, CTPyKTypHast U XMMUYeCKast HeOIHOPOJHOCTb.
44. HenpepbiBHas pa3nivBKa CTaau: HasHaueHUe, MperMyllieCTBa, OCHOBHbIE IT0Ka3aTe/y mporjecca.

45. Tunel MalllMH HeNpepbIBHOIO JIUThSI 3ar0TOBOK.

46. OO01ee ycTporicTBo U Knaccudukarus MHJI3.

47. Kpucramusanys ctany ¥ COMyTCTBYOIIME eif siB/ieHusl. 30Hbl KPUCTA/UIM3alUKU CIUTKA.

48. BapuaHTbl pas/ivBKU CTa/Id B U3/I0KHULIBL.

49. JTarbl pa3BUTHSI HENPEPBIBHOM pa3/IMBKU.

50. Koncrpykuus gByxsankosoit MHPC.

51. KoHCTpyK1Ms 1 TEXHO/IOTUS pa3/IMBKU COPTOBOM 3aTOTOBKH.

52. KOHCTPYKIMS ¥ TEXHOJIOTUS Pa3/MBKU GJIFOMOBOM 3arOTOBKH.

53. KOHCTPYKIMS ¥ TEXHOJIOT WS Pa3/IUBKU C/si00B.

54. KOHCTpYKIMS ¥ TEXHOJIOTUS Pa3/MBKU Ha TOHKoC1s160Bol MHPC.

55. KoHCTpyKIMsl ¥ TEXHOJIOTHS Pa3/IBKU COPTOBOM 3arOTOBKHU.

56. Kakue rniporieccsl 0Ka3blBarOT BUsIHUE HAa CKOPOCTh pasnusku MHPC?

57. S1BfieHue MMKBalUHM U €ro B/IUsIHYE Ha XapaKTepUCTHUKHM KauecTBa CTa/JbHOTO C/IMTKA.

5.2. TlepeueHb padoT, BBINMOTHAEMBIX [0 AUCHUILUIHHE (Moay/i0, npakTuke, HUP) - acce, pedeparhbl, NpakTHYECKHE U
pDacueTHo-rpaduyeckye DaGOThI. KVDCOBBIE DAOOTEI. MDOEKTHI U ID.

IK-1.1, OIIK-1.1

HomartiHee 3agadue Ne 1. XuMuueckuii cocTaB, MexaHUUecKre CBOWCTBA U IIPUMeHeHue cTany (Mapka cranu). O1ieHUTh BIUsTHIe
XUMMUECKOT0 COCTaBa Ha CBOWCTBA CTaH.

HomartiHee 3aganue Ne 2. 1ns Mapku ctanu (3 Nel) orleHUTh paBHOBECHOE COfiepykaHue KHUCI0po/ia B MeTasljle IIpy TeMIiepaTrype
1823 - 1873 K ¢ npuMeHeHueM nporpammHoro komriekca GIBBS u BeijaTh peKoMeHAaLry 0 BO3MOYKHOCTH MPUMEHEHUS CUJTbHBIX







pacKuc/ITenei.

5.3. OuieHOUYHBIE MaTepHaJIbl, HCMO/Ib3yeMble AJIsl 9K3aMeHa (onucaHue OU/IeToB, TECTOB H T.IL.)

OK3aMeH He NpeflyCMOTPeH

5.4. MeToanKa OL[eHKH 0CBOEeHUs JUCHHILIUHBI (Mopy/is, npakTuku. HUP)

[Tpome)KyToUHasi aTTecTalys 1o JUCLMIUIMHE TIpeJyCMOTpeHa B (hopMe 3adeTa C OL|eHKOH.

[l1s1 monyveHust 3aueTa HeoOX0MMO BBITIOJIHEHKE C/IEYIOLUX yCIOBHIM:

1. PerynsipHoe noceljeHue JIeKLMOHHBIX U MPaKTUUeCKUX 3aHATUN

2. BrinosiHeHye U 3a1yra BCeX MpefyCMOTPeHHbIX 0 JUCLIMIIIMHE JOMAIHUX 3alaHui

Ipu caave foMalHUX 3al@aHUM TIpelyCMOTpeHa CHCTeMa OLleHUBaHMS.

[1Ika/ia OLleHUBAHWS 3HAHUK 00YYarOIMXCS Ha 9K3aMeHe:

OLieHKa «OT/IMUHO» - 0OyUaroIUiics TOKa3biBaeT [MyOoK1e, HCUepIIbIBAIOILHe 3HaHUs B 00beMe MPOii/|eHHOM PorpaMMbl, YBepeHHO
JleMICTBYeT 10 IPUMEHEeHUIO MOJTyYeHHBIX 3HaHWI Ha MPaKTHKe, TPaMOTHO U JIOTUUeCKU CTPOMHO M3/1araeT MaTepuas Ipy OTBeTe,
yMeeT ()OpMY/IMpOBaTh BbIBOZBI U3 U3/10)KEHHOTO TEOPETUUeCKOTo MaTepyasla, 3HaeT [0N0/IHUTe/IbHO peKOMeH/[0BaHHYIO
JIUTeparypy.

O1leHKa «XOpOII0» - 00yUarOLUIACS 10Ka3bIBaeT TBep/ble U 0CTaTOUHO I0/HbIe 3HAHUS B 00beMe TIPOi/IeHHOM MPOrpaMMBl,
JOTyCKaeT He3HaUMTeJIbHbIe OLIMOKH TP OCBeLlleHUH 3aZlaHHBIX BOIPOCOB, NPABUIBLHO eHCTBYeT 110 IIPUMEeHEeHHUI0 3HaHUH Ha
TIpaKTHKe, YeTKO M3/1araeT Marepuar.

OLieHKa «yZ0BIETBOPUTE/IBEHO» - 00yUalOIINICs [T0Ka3bIBaeT 3HaHUs B 00beMe PO IeHHOH ITPOrpaMMBbl, OTBEThI U3/1araeT XOTs U C
oMOKaMH, HO YBePEHHO MCIPAB/ISIEMBIMH MOCJIE JOTIOHUTENBHBIX U HABOJSIIUX BOMPOCOB, TIPABU/IBHO JeHCTBYET M0 TIPUMEHEHHUI0
3HaHUU Ha MPaKTHUKe;

OLieHKa «HEeYI0BJIeTBOPUTE/BHO» - 00yUaIOIIHIiCs JOIyCKaeT rpyOble OLIMOKY B OTBeTe, He TOHMMaeT CYI[HOCTH K3/1araeMoro
BOIPOCA, He yMeeT NIPUMEeHSTh 3HaHHUs Ha NIPaKTHKe, [laeT HelloJHbIe OTBEThI Ha [JOTIO/IHUTEe/IbHbIE ¥ HABOZSALIIEe BOIIPOCHI.
3aueTHasi OlleHKa BbICTAB/ISIeTCS KakK cpejHeapriMeTHUecKast HA OCHOBE OL|eHOK KOHTPOJ/IbHBIX MepOTpUsITHI ceMecTpa

Pe3ynbTaT 0CBOEHUSI KOMIIETEHIUH (YacTell KOMIIETEHIIHI) YCTaHAB/IMBAETCS CeIYIOIIM 00pa3om:

Onenka 3AUTEHO «OtmuuHo» - KommeteHusi  copmupoBaHa.

Onenka 3AUTEHO «Xoporio» - KommeteHiusi  copMupoBaHa.

Ouenka 3AUTEHO «YnosnetrBoputesnbHO» - KomrieTeHIMst  copMupoBaHa.

Ouenka HE3AUTEHO «HeynosneTBopuresnbHO» - KomreTeHiys He chopMHpoBaHa.

6. YHEBHO-METONYECKOE 1 THOOPMAIIMOHHOE OBECITEYEHWE

6.1. PekomeHayemas iuTeparypa

6.1.1. OcHoBHas uTEparypa

ABTOpBI, COCTaBUTENN 3arnaBue Bubnmoreka W3parensCTBO, TOA
JI1.1 |Bocko6GoWHUKOB OO61wjast MeTa/uTyprusi: yuebHUK | D/eKTPOHHBINM KaTasior Mocksa Metamuyprus, 1985
B.I Kyznpun B.A.
JI1.2 |Enanckuii [.I", OCHOBBI NIPOX3BOACTBA U JneKTPOHHBIH KaTanor Mocksa MI'BMU, 2005
JlnnueBckuii b.B, 06paboTKK MeTa/I/IOB: yueOHUK

KanbmeneB A.A.
Enanckuit [I.T7,
JInxnueBckuii B.B,
Kanbmenes A.A.

JI1.3 |Kyzpun B.A., TexHo/10rMs1 IPOU3BO/CTBA DeKTPOHHBIH KaTanior Mocksa Usp. AnbsiHe, 2017
[Mummmepos B.A. cramu: yuebHOe ocobue
Kyzpun B.A.,
vimumupos B.A.

6.1.2. lonosTHUTe/IBbHASA IUTEpaTypa

ABTOpBI, COCTaBUTENN 3ariaBue Bubmmoreka W3parenbcTBO, rog,
JI2.1 (FOcduHn FO.C.,ITamkoB |Metamtyprus >xene3a: yueOHHUK | DJIeKTPOHHBINA KaTaaor Mocksa UKL]"AkagemMkHura",
H.®. FOcoun FO.C.,, 2007
[Tamkos H.®.
J12.2 |Enanckuii I H., CTpoeHUe 1 CBOUCTBA ONeKTPOHHbBIN KaTasior Mocksa MI'BMU, 2006
Enanckuit J1.T. MeTa/l/INYeCKUX pacIljiaBoB.:
Enanckutii I H., yuebHoe nmocobue

Enanckuit [.T.

6.2. ITepeuens pecypcoB HH(pOPMALMOHHO-TeIeKOMMYHHMKAI[HOHHOH ceTH « IHTepHeT»




Merannyprudeckrie MUHU-3aBozbl / [CmupHOB A. H.,

http://uas.su/books/2011/minizavod/minizavod.php.

31 |Cadonor B. M., lopoxosa JI. B., Llynpyx A. FO.]. —
Honenx: Hopg-Ilpecc, 2005. — 469 c.
6.3 IlepeueHb NPOrPaMMHOrO 0becreueHns
I1.1 |Microsoft Word
I1.2 |Microsoft Excel
I1.3 |Microsoft PowerPoint
1.4 |MS Teams
I1.5 |IIporpammHbIii Komruiekc « GIBBS»
6.4. Ilepeuenb HH(OPMALIMOHHBIX CMIPABOYHBIX CUCTEM U MpodeccuoHaNbHBIX 0a3 JaHHBIX
n.1  |http://elibrary.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE
Ayn. Ha3nauenue OcHaiueHve
4 OCHOBBI MEeTa/ITypruu KOMIIBIOTEP, TIPOEKTOp, 9KpaH, WHTEepPaKTUBHAs JI0CKa
KOMIUIEKT TeMaTi4eCKUX IDe3eHTalUM, TOCTVII K UHTeDHeTV.
4 OCHOBBI MeTaJITypruu KOMIIBIOTEP, TIPOEKTOpP, 3KpaH, WHTepPaKTUBHAas JI0CKa
KOMIUIEKT TeMaTH4yeCKUX NDe3eHTalUl, TOCTVII K UHTeDHeTV
4 OCHOBBI METaJITypruu KOMIIBIOTEP, TIPOEKTOp, 3KpaH, WHTepaKTUBHAas JI0CKa
KOMIUIEKT TeMaTh4yeCcKUX Npe3eHTalyl, TOCTVII K UHTeDHeTV
6 OCHOBBI METaJITypruut KoMmribtoTepsl, I0CTyT K UIHTEPHETY

8. METOINYECKUE YKA3AHUNSA /I OBYUYAIOIIIUXCSA

[71s1 yCTeIHoro 0CBOeHuUs AUCHUITUHBI « OCHOBBI MeTa/UTyPrui» 00ydJaroieMycst HeoOX0AUMO:
1. TTocewjats BCe BU/IbI 3aHSITUM.
2. CBOeBpeMeHHO 3aperucTpUpOBaThCs Ha PeKOMeH/I0BaHHbIe 3/1eKTPOHHBIe pecypchl - LMS Canvas 1 MS Teams.

3. [Ipu BO3HUKHOBEHUH JTIOOLIX BOIIPOCOB TI0 COZIEP>KaHUI0 Kypca M OpraHHM3alui paboTel CBOeBPEMEHHO 00paliaThes K
TIperofiaBareJiro (B Uachl OYHBIX KOHCY/IbTalWH, yepe3 MS Teams nnmu LMS Canvas).

4. lMeTb [0CTYII K KOMIIbIOTEPY, IIOAK/IFOUeHHOMY K ceTUu IHTepHer.




