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1 esin ocBOCHUSA TMCHUIIMHBI (MOIYJIs1)

Henasimu ocBoeHHUs TUCHUILIMHBI «OCHOBBI METAJUTYPrHUE€CKOTO MPOU3BOJICTBA» SIB-
JSIOTCS: MpUoOpeTeHre 00yJaromUMUCs 3HaHUN TEOPETUYECKMX OCHOB M MPHUHIIMIIOB IPaK-
TUYECKOW pean3alliii COBPEMEHHBIX CIIOCOO0B MPOU3BO/ICTBA YEPHBIX M IIBETHBIX METAJUIOB;
pa3BUTHE Yy CTYJEHTOB JIMYHOCTHBIX Ka4eCTB, a Takxke (opMUpoBaHUE 00IIenpodeccrnoHalb-
HOW M TIPO(heCCUOHATBHOW KOMITETEHIIMI B cooTBeTcTBUU ¢ TpeboBanusmu OI'OC BO mo
HarnpapjieHUO ToaArotToBku 22.03.02 Meramnyprusi.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl
NMOATrOTOBKH 0aKajiaBpa

JucuumnrHa «OCHOBBI METANTyprUyecKoro MpoU3BOACTBA» BXOAUT B 0Aa30BYIO 4acTh
6s10ka 1 0OpazoBaTeIbHON NPOTPAMMBI.

JUis u3ydeHus: QUCUUIUIMHBI HEOOXO UMbl 3HaHUs (YMEHMSI, BIIaJeHus ), CHOPMHUPOBAH-
HBIC B Pe3yJIbTaTe U3yUeHUs (PU3UKU, MATEMaTHKH, XUMHH, a TAK)KE B Pe3yIbTaTe MPOXOXK/Ie-
HUS y4€OHOM M IPOU3BOJICTBEHHOHN NMPAKTHK.

3HaHus (yMEHUs, BIaJI€HUs), IOJIYyYEHHbIE NIPU U3YYEHUH JaHHOW TUCIUIUIMHBI OyayT
HEO0XO0AUMBI JJIsl MPOXOKACHUS NPEAIUIUIOMHOM MPaKTUKK U AJIs IOATOTOBKU MaTepHUasoB K
3amure BKP.

3 Komnerenuuu obOyuyawmerocsi, (opmupyembie B pe3yJbTare OCBOCHHS
AUCHUILIMHBI (MOAYJIs1) M IVIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pesynbrare ocBoeHMsI TUCHUIUIMHBI «OCHOBBI METAJUTYPrUYECKOr0 MPOU3BOCTBA
00yyaromuics 10JKeH 001aaTh CIEYIOUMMHA KOMIETEHIMSMMU:

CrtpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHHUs
KOMIIETEHIINH

OIIK-2 - rOTOBHOCTHIO KPUTHYECKH OCMBICIUBATH HAKOIJIEHHBII ONBIT, U3MEHATH NMPHU
He00X0AMMOCTH PO UL CBOEH NPOo¢ecCHOHATBHOM 1esiITeTbHOCTH

3HaTh OcCHOBHbBIE XapaKTEPUCTHKU MPOJYKTOB YEPHOM M LIBETHON MeETaJITyprUU:
YyryHa, cTanu, heppocIiiaBoB, aTFOMUHUS, MEIU, HUKEJS; MECTO MPOU3BO/-
CTBa YEPHBIX METAJUIOB B c(pepe 4eIoBeuecKoi AesITeNbHOCTH; TPEOOBAHUS K
poeCCHOHATILHOMN IEATEIbHOCTH pAOOTHUKOB YEPHON METAJITypruu

YMmeTh OnenuBaTh PU3NKO-MEXaHUYECKUE CBOWCTBA MAaTepUaioB U MPOAYKTOB Me-
TaJUTyprHUE€CKOr0 MPOU3BOICTBA; paboTaTh ¢ MHPOPMAILMEH O Mpoleccax u
arperarax IpoU3BOJICTBA; KPUTHUYECKH OCMBICIIUBATH COCTOSIHUE U MYTH pa3-
BUTHUA METAJJTYPru4€CKOIro 1npon3BOJACTBA

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

OIIK-3 - cnoco0HOCTHI0 0CO3HABATH COLHAJIBLHYI0 3HAYUMOCTh CBOeil Oyayuieii mpodec-
CUM

3HaTh Ponp Metannmypruu B pa3BUTHM OOLIECTBa U 3KOHOMHKHU CTpPaHbl, pErMOHa U
ropoaa. COBpEeMEHHOE COCTOSHUE METAJUTyprudeckor otpaciu. [IpoGiiembl
U IEPCIEKTUBBI PAa3BUTHUS METAJUIypruy ropoja, perruoHa, CTpaHbl U 3apy-
OEXbsl.

YMmers Oco3HaBaTh COLMAIBHYIO 3HAYMMOCTh Ipodeccun Metanypra. Beiaenarsb
CBOE TOJIOkKEeHHEe cpeau apyrux npodeccuii. M3mensats npopuib cBoel pa-
00THI B TIporiecce nMpoheCCHOHATHHOM IeITeTbHOCTH.




CrpyKTypHBII

AJIEMEHT [Tnanupyemsble pe3ynbTaTbl 00yUeHHs
KOMITETCHIIUHT
Brnanets Nndopmanueit 0 cbIpbeBbIX U TEXHUYECKUX 0a3aX METaUIypru4eckoro mpo-

n3BojCTBA. HaBblkaMu MoMcCKa HAayyHOW M TEXHUYECKOH MH(POpPMALUU IO
HaIPAaBJICHUIO «MeTamryprus».

IIK-10 - cnoco0HOCTHI0 OCYIECTBJISITh U KOPPEKTHPOBATH TEXHOJIOTHYECKHE MPOIeCcChl

B METAJIYPrUM U MATEepuaao00padoTke

3HaTth OcHOBHBIE 3aKOHOMEPHOCTH (PU3UIECKUX, (PUZNKO-XUMHUECKUX U TETIOBBIX
MPOLIECCOB; OCOOEHHOCTH KOHCTPYKIIMHU arperaToB, CPEACTBA KOHTPOJIS U
yIIpaBJICHUS] METALTYPTUYECKUM IPOU3BOJICTBOM

YMeTb XapaxkTepu30BaTh TEXHOJIOTHYECKIE MPOLIECCHl B METAITYPrHH; BBIOMPATh
YIIPaBJISIONINE BO3JACHCTBUS; KOPPEKTUPOBATh TEXHOJIOTHYECKHE TApaMeTPhl

Brnaners HaBbIkamu pacueTa napamMeTpoB TEXHOJOTHYECKOro Ipouecca; HH(opma-

HHCﬁ 0 COBPEMCHHLIX MCTAJLUTYPIUYCCKUX TECXHOJIOTUAX U crocobax KOPPCK-
TUPOBKHU TCXHOJOTMYCCKUX MMAPaMCTPOB

ITIK-1 - O0cay:kuBaTh arperatbl, y3Jbl H MEXaHU3Mbl, YCTAHOBJICHHbIE B 30He HHKHe-
r0 CTPOEHHSI arJIOMepPalHOHHOI MAIIHHBI

3HaThb YCTpOﬁCTBO OCHOBHBIX Y3JIOB aFHOMepaHHOHHOﬁ MallWHBbI
YMeTh XapaKTepI/IBOBaTB MCXaHU3MBbI aFHOMepaHHOHHOﬁ MallMHBbI
Bnanets Hapwikom pa60T1)1 Ha arjioMCpallMOHHLIX MalllMHAX

IITK-2 -BbInoJHATH OCHOBHBIE H BCIIOMOTaTeJIbHbIE ONEPAIHH M0 TEXHUYECKOMY 00-
CJIY’KMBAHUIO arJIOMepPallHOHHON MAIMHbI, OCHOBHBIX arperatoB, MAallMH U MEeXaHH3-

MOB

3HaThb [lepeuens MeponpUATHIA IO TEXHHUECKOMY 00CTY>KUBAHUIO arIoMepalioH-
HOM MaITHHBI

YMeTrh XapakTepu30BaTh OCHOBHBIE U BCIIOMOTaTEIbHbBIE ONIEPALIUU I10 TEXHUYE-
CKOMY OOCJTY>KHBAHHIO arJIOMepariiOHHON MaIliHbI

BaneTs [TepBUYHBIM HABBIKOM OOCITYKMBAHUS arJIOMEPallMOHHON MaIlIMHbBI

IITIK-3 - [IpoBepsATH TOTOBHOCTH M NMOATOTABJINBATH padoyee MeCTO, MHCTPYMEHTHI U
NPUCIIOCO0/IeHUSI K IPOBEJCHUI0 TEXHOJIOTHYECKOro Npouecca BHene4YHoii 00padoTkn

cTaIU

3HaTh TpeboBaHMs K YKOMIUIEKTOBAaHHOCTH pabouero Mecra MpH MpoBeJACHUN BHE-
ne4yHoi 00paboTKM cTaiu

Ymerb XapakTepu3oBaTh NepeueHb HHCTPYMEHTOB U MPUCIIOCOOJIEHUH K TpOBeIe-
HUIO TEXHOJIOTMUYECKOI 0 IIpoliecca BHENEYHOM 00pabOTKHU CTalu

Brnanets IlepBUYHBIM HaBBIKOM MOJTOTOBKH pabouero Mecta, ”HCTPYMEHTOB U IpH-

CIOCOOJICHUH K TTPOBEJACHUIO KOBIIEBOW 00PAOOTKHU CTaJIH




4 CTpyKTYpa H coJepkaHue JUCUUIIHHbI

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIIACT 5 3a4eTHBIX eauHull, 180 yacos:

- KOHTaKTHas paboTta — 72 akaj. 4acos:

- ayauTopHas — 68 akaj. 4acoB, B TOM 4HucIe 14 4acoB B MHTEPAKTHBHOM (opMme;

- BHEAyIUTOpHas — 4 aKaJl. 4acoB

- camocTosTenbHas pabora — 72,3 aka. 4acoB
—UTOrOBBIA KOHTPOJIb — 35,7 akaj. yaca (3K3aMeH).
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Brenenue. [IpumeHeHue xene3a v ero cra- N3ydenue yueOHOI, HAyYHOM U OIIK-2- 3yB,
BOB. Pa3BuTre MeTamurypruaecKou poMbIIiI- 4l 1 5 CIIPaBOYHOM JIMTEPATYPHI 110 TEME OI1K-3- 3yB,
JIEHHOCTH. P0oJIb METaIIOB B COBPEMEHHOM TUCHUIUIMHBL. PaboTa ¢ anekTpoH- I1K-10- 3yB,
IIPOMBIILIJIEHHOM IPOU3BOJICTBE. HBIMH OMOJIMOTEKaMHU.
Moayas 1. IIpou3BOACTBO YyryHa B 10- N3ydenue yueGHOM, Hay4yHOU U OIIK-2- 3yB,
MEHHBIX IeYax X CIIPAaBOYHOM JIUTEPATYPHI 11O TEME TIpoMeKyTOuHb OIIK-3- 3yB,
4117 |18/81 34 |mucumnuuHbl. PaboTa ¢ 31eKTpoH- saqeT [1K-10- 3yB,
HBIMH OMOINOTEKaMHU. [IIK-1-3yB,
[I1K-2-3yB,
Temal. CelppeBble MaTepualibl JOMEHHON N3yuenne yueOHOM, HAy4YHOH U OIIK-2- 3yB,
IJIABKH M UX MMOJrOTOBKA CIIPABOYHOM JIUTEPATYPHI 110 TEME OIIK-3- 3yB,
415 | 84U 10 |mucuumnuuzel. PaboTta ¢ 31eKTpoH- [1K-10- 3yB,
HBbIMH OMOJIMOTEKaMHU. [ITK-1-3yB,
[TT1K-2—3yB




Tema 2. KoHcTpyKius TOMEHHOM nieun

N3ydenne yaeOHOM, HAYYHOU U

3amuTa nabopa-

CIIPaBOYHOM JIUTEPATYPHI IO TEME TOPHOI pabOTHI OTIK-2-3ys,
4| 421 | 8 P patyp PHOM D OIIK-3- 3yB,
JTUCHUIUIMHBL. PaboTta ¢ 31eKkTpoH- Ne 1.1
[TIK-10—3yB
HBIMH OMOJIMOTEKaMHU.
Tema 3. JlomeHHBII mporiecc N3ydenne yaeOHOM, HAYYHOU U VYcTHbIl onpoc OIIK-2— 3y8
8 | 6nom 16 |CTIPABOYHOMN JIMTEPATYPEI 11O TEME OIIK-3- 3yB,
JTUCIUIUINHEL. PaboTa ¢ 31eKkTpoH-
[T1K-10—3yB
HBIMH OMOJIMOTEKaMHU.
Moayas 2. [Ipou3BOACTBO CTAJM U IIBET- N3ydenne yaeOHOM, HAYYHOU U OTTK-2- 3yB
HBIX METAJLJIOB 16 | 16/61 3p |CTIPABOUHOI IMTEPATYpPEI 110 TEME OIIK-3- 3ys,
nucuuruHel. PaboTa ¢ anekTpon-
[1K-10-3yB
HBIMH OMOJIMOTEKaMHU.
Tema 1.00m11€ OCHOBBI CTAJICTIIIABUIBHOTO N3yuenue yueOHOM, HAy4YHOU U 3amura nmabopa- OITK-2— 3y
MIPOU3BO/JICTBA. 5 | 201 o5 |CTIPaBOYHOM JIMTEPATypHI MO TEME TOPHOU pabOTHI OTTK-3 3ys,
nucuurIuHel. PaboTa ¢ anekTpon- Ne 1.2
[1K-10- 3yB
HBIMH OMOJIMOTEKaMHU.
Tema 2. KouBepTepHoe npon3BOACTBO CTAIU N3ydenue yueOHOM, Hay4yHOU U YcTHBII onpoc OIIK-2- 3yB,
4| 601 8 CIIPaBOYHOM JIUTEPATYPHI 1O TEME OIIK-3- 3yB,
nuctuIIuHel. PaboTa ¢ anekTpon- [TK-10- 3yB,
HBIMH OHMOJIMOTEKaMHU. [TI1K-3-3yB
Tema 3. MapTeHOBCKOE MPOU3BOJICTBO CTAIN N3yuenue yueOHOM, HAydYHOU U 3amura nmabopa- OITK-2— 3vE
CIPAaBOYHOH JIUTEPATYPHI IO TEME TOPHOM pabOTHI B,
2 6 OIIK-3- 3yB,
nuctuIIuHel. PaboTa ¢ anekTpon- Ne 1.3
[1K-10- 3yB
HBIMH OMOJIMOTEKaMHU.
Tema 4. BrimiaBka cTanu B JIEKTPUUECKUX N3yuenue yueOHOM, HAydYHOU U 3amura nmabopa- OTTK-2— 3y
neyax 2 | 201 g  |CTIPaBOYHOMN JMTEPaTypHI MO TEME TOPHBIX paboT Ne OTIK-3- 3ys,
nuctuIIuHel. PaboTa ¢ anekTpon- 2uNe3
I1K-10- 3yB
HBIMH OHMOJIMOTEKaMHU.
Tema 5. KoBmeBast 06paboTka cranu Nzyuenne yueOHOH, HAyYHOH U YeTHBIN onpoc OIIK-2- 3yB,
2 | 201 4 CIIPaBOYHOM JIUTEPATYPHI 11O TEME OIIK-3- 3yB,
JTUCHUIUIMHBL PaboTa ¢ 31eKTpoH- [1K-10- 3yB,

HBIMHA OMOIMOTEKAMU.

TTIIK-3-3yB,




[I1K-2-3yB,

ITITK-3—3yB
Tema 6. PaznuBka cranu N3ydenne yaeOHOM, HAYYHOU U 3amuTa nabopa- OITK-2— 3vE
4l 2 5 4 CIIPABOYHOM JIUTEPATYPHI 110 TEME TOPHOU pabOThI OIK-3— 3yB’
JTUCIUIUINHEL. PaboTta ¢ 31eKkTpoH- No 4 B,
[TIK-10—3yB
HBIMH OMOJIMOTEKaMHU.
Tema 7. Meramryprust MU, HUKEIS U all0- Wzyuenne yueOHOM, HAyYHOH U KoHntposbHas pa- OTTK-2- 3yB
MUHUS 4|9 5 43 CIPaBOYHOM JIUTEPATYPHI IO TEME 6ota OIIK-3- 3ys,
JTUCUUIUIAHBL PaboTa ¢ 37eKTpoH-
[TIK-10—3yB
HBIMH OMOJIMOTEKaMHU.
HToro mo kypcy 34 134/14U| 72,3 IK3aMeH

! 3amaTMS IPOBOAATCS B MHTEPAKTHBHEIX (hOpMax




5 O6pa3oBaTesibHbIe H HHPOPMAIIMOHHBIE TEXHOJIOTHH

C 1B peaTu3alii KOMIIETEHTHOCTHOTO MOIX0/1a, a Takke (POPMUPOBAHHS U Pa3BH-
TUsL TPOPECCHOHATBHBIX HABBIKOB OOYYAIOMIMXCS PEAU3YIOTCS CIEAYIONIUE CPEICTBA, CIO-
cOOBI M OpTaHU3AIMOHHBIC MEPOITPUATHS:

- U3y4eHHE TEOPETUYECKOr0 MaTepuasia MUCIUIUIMHBI Ha JIEKIUAX C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX TEXHOJIOTHH;

- CaMOCTOSITENILHOE U3YYCHHE TCOPETHUUECKOTO MaTepralia JUCIUTUIMHEI C HCIIOJIb30Ba-
HUEM METOIMYCCKHUX Pa3pabOTOK, CICIHAILHON YIeOHOU U HAyYHOU JIMTePaTyphl;

- (hopmupoBaHHE U Pa3BUTHE MPOPECCHOHATBHBIX HABBIKOB OOyUarONIuXcs Ha Jiabopa-
TOPHBIX 3aHATHUSX.

B m3noskeHUH JEKIIMOHHOTO MaTepHalia M MPHU MPOBEACHUH 00ydJaromuXcsi Ha Jrabopa-
TOPHBIX 3aHATHSX MPEIINOJIaracTcs MepexoJl OT PEHPOAYKTHBHBIX METOIOB OOyUCHHs K Ya-
CTUYHO-TIONCKOBBIM W HUCCIICJIOBATEIILCKUM METOJIaM, Pa3BHBAIOIIMM JIOTHYECKOE, TEOPETHU-
YEeCKOE MBIIUICHUE, YMCHUE apryMEHTUPOBaTh M OTCTaMBAaTh COOCTBEHHOE NMOHHWMAaHHE BO-
npoca. C 3TOH MEIbI0 BO3MOXHO HCIIOIH30BAHHE METOJOB IBPHUCTUYECKUX BOIPOCOB U
OpaiHCTOpMUHTA (MO3TOBOM aTaku).

[Tpu mpoBeneHnr 1a0OPATOPHBIX 3aHATUN MPEIIOJIATACTCsS WCIOJIB30BAHUE TEXHOJO-
MM B3aUMOOOYYCHUSI.

CamocrosiTenbHas padoTa CTYJIEHTOB JOJKHA OBITh HAIpaBjeHa Ha 3aKPEIICHHE TEO-
PETUYECKOr0 MaTepHalia, U3JI0)KEHHOTIO MPEeroiaBaTesieM, Ha MPopadoTKy TeM, OTBEICHHBIX
HA CaMOCTOSITEIBHOE M3YYCHHE, HAa TOJTOTOBKY K JIA0OPATOPHBIM 3aHSATHUSM, MOATOTOBKY K
WTOrOBOI aTTECTAlIMH.

B xone 3aHATHI TIpeoiaraeTcs CIOJIb30BaHNE KOMIUIEKCA MHHOBAITMOHHBIX METOJIOB
AKTUBHOTO OOy4YEHUS CTYJEHTOB, BKIIFOUAIOIIETO B CEOs:

- CO37aHMe MPOOJIEMHBIX CUTYallUi C IMOKA3aTeNbHBIM PEIICHUEM MPOOJIEMBI MPeTno/ia-
BaTeleM;

- CAaMOCTOSTEIHHYIO TIONCKOBYIO JIESTEIILHOCTh B PEIICHUN YIeOHBIX MTPOOJIeM, HAIIPaB-
JSIEMYIO MPENoJaBaTeNeM;

- CaMOCTOSTEIFHOE pelieHUe MPoOJIeM CTyICHTaMH TI0]T KOHTPOJIEM TIPETIo1aBaTers.

Peanuzamnus HHHOBAIlMOHHBIX METOJIOB OOyUYEHHUS BO3MOXKHA C HCIOJIb30BAaHUEM Clie-
JYIOIINX TIPUEMOB:

- MHCTPYKTaX CTYACHTOB MO COCTaBIEHHUIO TAaOJIHI], CXeM, Tpad)MKOB C MPOBEACHUEM
MOCIICAYIOMIETO UX aHAJIH3a;

- IPUMEHEHNE PEKOMEHJAINI MO COCTABIEHUIO TE€3MCOB M KOHCIIEKTOB MO MPOYUTAH-
HOMY MaTepHay;

- packpbiTHE TperoAaBaTeleM MPUYUH U XapakTepa Hey/ad, BCTPEUAIOIIUXCS TIPU pe-
HIEHUH MTPOOIIeM;

- IEMOHCTpAIHsI aTbTEPHATUBHBIX MOJIX0JI0B K PEIICHUIO KOHKPETHOU MPOOIEMBI;

- aHAJIA3 TIOJYYCHHBIX PE3yJIbTATOB M OTHICKAHHME TPAHUI] X TPUMEHHUMOCTH;

- MCTIOJIb30BaHUE 3aJaHU JIJIsl CAMOCTOSATEIHHON PAOOTHI C U30BITOYHBIMU JaHHBIMHU.

6 Y4eOHO-MeTOIMYeCKOe 00ecTieYeHne CaMOCTOATEIbHOI padoThI 00y4aloUXCH

AynuTopHas caMoCTosiTeNlbHas paboTa 00y4yaromuXxcsl OCYIIECTBISAETCS Ha J1abopaTop-
HBIX 3aHSTHUAX B BHJIE BBIIIOJIHEHHUS J1a00paTOPHBIX pabOT M pelleHus 3a1ad, B KOTOPBIX CO-
YeTaroTCs JIEMEHTHI TEOPUHU M MPAKTUKH CTAJIEIUIABUIIBHBIX ITPOLECCOB, M0 3aJaHUI0 U O]
KOHTPOJIEM IpernoaBaTelis.

BaeaynuTopHas camocTosiTenbHas padoTa 00ydaromuxcs OCYIIECTBISETCS B BUAE U3Y-
YeHUs y4eOHOM JIUTepaTypsl O pa3/ienaM AUCHUIUINHBL.



Bomnpocs! u 3aanus U1 1a00paTOpHBIX 3aHATUN U TMPOBEIECHUS] CAMOCTOATEIBHOM pa-
00Tbl 10 AucuHUIUIMHE «OCHOBBI METAJLIYPru4ecKoro mpou3BOACTBA» OMYOJIUKOBAaHBI B
CIIEIYIOIIEeM y4e0HO-METOINYECKOM 00ECTICUCHIH:

1. CenuBanoB B.H., CtonsipoB A.M., Macansckuii C.C. MoaenupoBaHue o0pa3oBa-
HUS yCaJ0YHOW PAKOBHWHBI B CTAJIbHBIX CIUTKAX / MeTOAMYECKHe YKa3aHHs IO BBIMOJIHE-
HUIO 1abopaTopHOi paboThI 1Mo auctuIuinHe “OCHOBBI METAJUTYPTHUECKOTO MPOM3BOACTBA”
Juist ctyieHToB HanpasieHus 22.03.02. — Marauroropek: MI'TY, 2017. —7c.

2. CenuanoB B.H., CronapoB A.M. ®usznyeckoe MOJCIMPOBAHUE KPUCTAJIIU3ALUU
cTajbHOrO cinuTka / MeToauveckue ykasaHusi JIjisl BBIIOJHEHUS JIa0OpaTOPHOM paboThI 110
quctumiiae “OCHOBBI METaJUTypru4ecKoro MpoM3BOJCTBA” Al CTYACHTOB HaIlpaBJICHUS
22.03.02. — Marauroropck: MI'TY», 2017. — 12c.

4. CemusanoB B.H., CromsspoB A.M. CTpoeHne CTalbHBIX CIUTKOB / MeToauueckue
yKa3aHusg K Ja00paTOPHBIM 3aHSATHSAM MO AUCHUILTHHE “OCHOBBI METAJUTypPTHYECKOTO IMPO-
U3BOJACTBA” sl CTyJAeHTOB HampasieHus 22.03.02. — Maruauroropck: MI'TY, 2014. — 8c.

Ilepeyennb J1a6opaTopHBIX PadoT MO IUCUHMILINHE

WNHcTpyKTax Mo TeXHUKE 0€30MacHOCTH B J1aOOpaTOpHHM MOJAETUPOBAHUS CTalleriia-
BUJIBHBIX MPOIIECCOB.
JlabopaTopnasi pa6ora Ne 1 MogenupoBanue o0pa3oBaHus YCaJ0YHONH PAaKOBUHBI
B CTaJIbHBIX CIUTKAX
JlaboparopHasi padora Ne 1.1 3ydenue BIUsHUS XapaKTepa YTEIUICHUS CIIUTKA
Ha TIIyOMHY yCaJIOYHOH paKOBHUHBI M BBIXOJ F'OJTHOTO METAaJIIa;
JlaboparopHasi padora Ne 1.2 V3yuyeHue BIUSHUSA OTHOILIECHHUS BBICOTHI K CpeIHEN
IUPHUHE CIUTKA HAa TITyOMHY YCaJOUYHON PAKOBUHBI M BBIXOJ T'OJHOTO METAJIA;
JlabopaTopnas padora Ne 1.3 M3yyeHue BIMSHHS XapaKTepa yUIUPEHUS CIUTKA

Ha FJIY6I/IHy yca,uquoﬁ PaKOBHUHBI U BBIXOA I'OAHOI'O METaJlJia,

JlagopaTopnasi padora Ne 2 I3yueHWe KPUCTALIMYECKOTO CTPOCHHS U
MaKpPOCTPYKTYPBI CTAIbHBIX CIIUTKOB;

JlabopaTopnasi padora Ne 3 l3yueHue KpUCTAJUIMYECKOTO CTPOEHUS U MAKpPOCTPYKTYpPbI
HEMPEPbIBHOIMUTHIX 3aTOTOBOK;

JladopaTopnasi padora Ne 4 M3yueHne Ha MOJICNIM KPUCTAITU3AIMH CIIUTKA.

OuneHoYHBIE CPeICTBA /I TEKYIIero KOHTPOJISA YCIIeBaeMOCTH, IPOMeKY TOYHOI
aTTeCTAllMU 110 UTOraM OCBOCHMS JMCIHUIIJIMHBI:

IIpomMexyTounslil 3aueT. CTpyKTypa MIPOU3BOICTBA YEPHBIX METAJUIOB U 3a7a4l Me-
TaJIITypru4ecKoro npousBozcTea. [I[pumenenue xenesa u ero cruiaBos. Pa3surue meramnyp-
TMYECKON IIPOMBIIIEHHOCTH. POJIb METaNIOB B COBPEMEHHOM IIPOMBIIIIIEHHOM IIPOU3BO/-
ctBe. ChIppeBble MaTEepHalbl JOMEHHOM MJIaBKH U UX MOATOTOBKA.

Bomnpocs! k 3amnure 1adopaTopHbIX pador Ne 1.1 —1.3:

1.Yr1o Takoe ycanaka crtanu?

2.Yto0 Takoe ycago4dHas pakoBHHA?

3.0T1 yero 3aBUCUT 00BbEM YCaJ0UHON PaAaKOBUHBI?

4.0arHAKOB U 00BEM yCaIOYHOM PAKOBHHBI B CJIUTKAX, OTIUTHIX B onbiTe No 17

5.Kak BnusieT yremineHue u 000rpeB BEpXHEH YacTH CIIUTKA HA OTHOCUTENbHYIO TIyOH-
HY yCaJOYHOW PaKOBUHBI U BBIXOJ TOJHOT0? KakoB MEXaHU3M 3TOTO BIUSHHSA?

6. OgrHAKOB T 00BEM YCaIOYHON PAKOBHUHBI B CIIUTKAX, OTJIUTHIX B OMbITe No 27

7.Kak BAusieT OTHOIIEHHWE BHICOTHI K IIIMPHUHE CIIMTKA HA OTHOCUTEIBHYIO ITyOHHY yca-
JIOYHOM PaKOBUHBI U BBIXOJ roJHOro? KakoB MexaHu3M 3TOro BIMUSHUS?

8.01mHaKkoB 1 00bEeM yCaJ0YHON PaKOBUHBI B CIIUTKAX, OTJIMTHIX B OMbITe Ne 37




9.Kak BimsieT ymmpeHue CIIMTKa Ha OTHOCHUTEIBHYIO TIIYOMHY yCaJOYHOW PaKOBWUHBI?
KakoB Mexanu3m 3toro BinusHue?
10.Kak Biusiet hopma ycaaodHON PaKOBHUHBI Ha BBIXOJ T'OJHOTO MeTasia?

Bonpocs! k 3amure 1abopaTopHoii paboThl Ne 2:

1. YTo BXOAUT B MOHATHE "KPUCTAJUINYECKOE CTPOEHUE" CTAIBHOIO CIIUTKA?

2. Yto Takoe "kpHucTajuiMuecKas 30Ha" CTajIbHOIO CIUTKA?

3. Kakue kpucTauinueckiue 30Hbl UIMEIOTCSl B CTAIBHBIX CIUMTKAX U KaK OHU pacroJjiara-
10TCs?

. UTo BXOAMT B MOHATHE "MaKpPOCTPYKTYpa CTAIBHOIO CIUTKA"?

. UTo Takoe ycajouHas pakOBHHA M KaKOBa IIPUYMHA ee 00pa3oBaHus?

. B xakux cnutkax MOXKeT ObITh ycaJoYHas paKOBHHA M I/I€ OHA pacrojaraercs?

. B KaKkux cnuTkax ycajodHas pakOBUHA OTCYTCTBYET M OYEMY?

. B Kakux cnuTkax MMEIOTCs Ta30BbIC MMy3bIpU U [TOYEMY OHH 00pa3yrorcs?

. Kakue ra3zoBbie my3bIpu IMEIOTCS B CIIUTKE KHIAIICH CTAIM M KaK OHH PACIOJIOXKe-
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HBI?

10. B uem oTianune MakpoCTPYKTYphl CAMTKOB KHUIISAIIEH CTald HpPU MEXaHUYECKOM U
XUMHUYECKOM 3aKyIIOpUBaHUN?

11. YTo mpoucxoauT ¢ ra30BbIMU IY3bIPSAMU CIUTKA KUIISIIEH cTanu Ipu NpokaTke?

12. Kakyro MakpoCTpYKTypy UMEET CIUTOK MOITYCIIOKOWHOM cTamu?

13. Uro npoucXOauT ¢ pa3iUYHbIMUA HapyIIEHUSIMM CIUIOIIHOCTH MeTajula Ipu Ipo-
KaTKe CIUTKA MOJyCIIOKOMHON cTain?

Bormpocsr k 3ammure 1abopaTopHoit paboTer Ne 3:

1. Kakue kpucramiMueckue 30Hbl UMEIOTCSI B HETPEPHIBHOJIUTON 3arOTOBKE M KaK OHU
pacrionararoTcsi?

2.Uto mpencraBiseT co00i CTPYKTypa TPAHCKPHUCTAJUIM3AIMUA U JUISI KAKUX 3arOTOBOK
OHa XapaktepHa?

3. Kakum 06pa3zom npu U3yuyeHUU MOMEPEYHOTO TEMIUIETa OMPEEISIFOTCS CTOPOHBI Ma-
JIOTO ¥ OOJIBIIIOTO PaJNyCOB 3aroTOBKH, OTiauTOM Ha MHJI3 ¢ M30THYTOM TEXHOJIOTHYECKOMN
ocbi0?

4. B yeM CXO0XeCTbh MaKpOCTPYKTYpPhl COPTOBOM U CIsI00BOM HEMPEPBIBHOJIUTHIX 3aro-
TOBOK?

5. B uem oTiinune MakpOoCTPYKTYpPbl COPTOBOM U CIISIOOBOM HEMPEPHIBHOJIUTHIX 3ar0TO-

BOK?

6. Kak otnnuaercst MeTa1, OTJIMTHIN HENPEPBHIBHBIM U OOBIYHBIM CIIOCOOAMHM, MO XU-
MUYECKOW HEOTHOPOAHOCTH?

7. KakoBBI IPUYHMHBI OTIIMYHSI XMMUYECKON HEOAHOPOJAHOCTH METAJIIa HEPEPBIBHOJIN-
TOW 3arOTOBKHM U OOBIYHOTO CITUTKA?

8. Kakue sieMeHTHl 30HaTbHONH XHMHUYECKOH HEOJHOPOMHOCTH HamboJiee XapaKTEepPHBI
JUISL HETIPEPBIBHOJIUTON 3arOTOBKH?

9. Kakue noBepXHOCTHbIE 1e(h)eKThl MOXKET UMETh HEMPEPBhIBHOINTAS 3ar0TOBKA?

10. KakoBbI MpUYUHBI BOSHUKHOBEHHSI KaXKI0T0 BHJ1a TOBEPXHOCTHBIX J€(PEeKTOB?

11. Kakue BHyTpeHHUE 1e(hEeKThl MOXKET UMETh HEIPEPHIBHOIUTASI 3ar0OTOBKA?

Bonpocs! k 3amure gabopaTopHoit paboTel Ne 4:

1. PesynbraToM Kakoit Kpuctammu3anuu (00BEMHOM, mocieaoBaTenbHON, KOMOMHUPO-
BaHHOI) sIBNIsieTCS 00pa30BaHKUE 30HbI CTOJIOUATHIX KPUCTAIIIIOB?

2. Pe3ynbraToM Kakoi KpHcTau3anuu (00bEMHOM, MocienoBaTeNbHOW, KOMOUHUPO-
BaHHOI) sBisieTcst oOpa3oBaHMe KOHyca ocaxjaeHus? [louemy 3Ta KpucTaliMyeckas 30Ha
umeet Gpopmy KoHyca?

3. Kakoii XxapakTep HOCUT KpUCTAJUIM3aLHs BCETO CIUTKA B LIETOM?




4. 1o xakoMy 3aKOHY MU3MEHSETCS TOJIIIMHA 3aTBEPAECBLIETO CIOSI C TEYEHUEM BpEMe-
HU?

5. KakoB (¢u3udeckuii CMBICIT U pa3MepHOCTh Kod uireHTa 3aTBepAeBaHus?

6. Kak nupkynupyet pacruiaB B He3aTBepieBIlel yacTu ciuTtka? B uéM npuumHa Takoit
HUPKYJIALUN?

7. YTo mpOUCXOAUT B MPOLECCE KPUCTAIUIM3ALNN CIUTKA C TOCTOPOHHUMH TBEPIBIMU
BKJIFOUEHUSIMHU, HAXOIAIUMUCA B paciiaBe?

8. Kaxkoii kputepuii mogo0us 10HKEH UCTIOIb30BATHCS NP MepecuéTe pe3yIbTaToOB MO-
JIEITUPOBAHMS HA PEAIbHBIN CIUTOK?

9. Kakne macmrabHble IpeoOpa30BaHUs OCYILECTBIAIOTCS MIPH TepecuéTe pe3ysibTaToB
MOJICTTUPOBAHUS?

10. Kakoe BelecTBO UCMONB3YETCs AJI1 MOJAEIMPOBAHUS KPUCTAIUIM3ALMM CTAIM B Jia-
OOpaTOPHBIX YCIOBUSAX?

Yerubiit onpoc. Jlomennsiit iponece. IIponecchl B ropHe qoMmeHHoM neun. Pacnpene-
JIEHHE MaTEpPUaIOB Ha KOJIOIIHUKE JOMEHHOM euu npu 3arpy3ke. [loBenenne npumMecHbIx
9JIEMEHTOB YyT'yHa: BOCCTAaHOBJICHHE MapraHiia, kpeMuus, pocdopa, Banaaus U Turtana. Yy-
T'yH U ero kauectBo. OOpa3oBanue uyryHa. Bujibl 4yryHOB, BBIILIABISEMBIX B IOMECHHBIX TIC-
yax. [loBenenue cepsl B JoMEeHHOI miiaBke. OCHOBHas peakuus JecyibQypaluu B TOpHE Te-
YU ¥ BHEJIOMCHHAS JIECYTb(yparus.

Yerubii  onpoc.  KucnopoaHO-KOHBEPTEPHBIA MPOLIECC C BEPXHEW MPOTYBKOM.
YcerpolicTBO  KUCIOpOAHOro KoHBepTepa. llInxtoBbie maTepuanbl. TEXHOJOrWs ILIaBKH.
TeroBol pexxuMm.  BpImiaBka JIerupoBaHHbIX cTajieid. OTBOJ U OUUCTKA KOHBEPTEPHBIX ra-
30B, JKOJIOTHS Npouecca. KoHTposb u aBTOMaTu3anus KUCIopOIHO-KOHBEPTEPHOIO MPOILIEC-
ca. TexHuko-sKOHOMHUYECKHE TOKa3zarenu mpouecca. [lepenen ¢gochopucTtbix dYyryHoB B
KOHBEpTepax ¢ BepXHel npoayBKoi. KoHBepTepHbIE IPOLECCHl ¢ JOHHOW MPOAYBKON KHUCIIO-
ponom. KonBepTepHble mpollecChl ¢ KOMOWHUPOBaHHOW mpoayBkoil. [1naBka ctamu c yBe-
JTUYSHHBIM PACXOJOM JIOMa. DHEpPro3aTparsl U cOepexeHrne MaTepuasoB MPHU MPOU3BOJICTBE
CTalld B KUCJIOPOJHO-KOHBEPTEPHOM Ipoiiecce. KauecTBo cramu u cepTudUKAIUS MPOIYK-
LHH.

Ycrubiit onpoc. Komieas o6pabotka cranu TexHolornueckue BapUaHThl Iepezaesna
1o croco0y BHEMEYHOM 00pabOTKH: BUIBI KOBIIEBOM 00pabOTKM U WX CYITHOCTh. O0padoT-
Ka MeTajyla JKUAKUM CHHTEeTHYecKuM nuiakoM. OOpaboTka MeTajasla MHEPTHBIM Ta30M.
BaxyymupoBanue xuakoil cranu. Beenenue B )kUIKU MeTaul MOPOLUIKOOOpa3HbIX MaTepHa-
10B. KomMOuHMpOBaHHBIE METOBI KOBILIEBOM 00pabOTKHM MeTaljla ¢ €ro HarpeBoM. ABTOMAaTH-
3a1Msl IPOIECCOB KOBILIEBOM 00pabOTKM CTaau. DHEpro3aTpaThl U cOEpEKEHUE MaTepHaloB
IpY KOBILEBOM 00pabOTKe CTaIN pa3IMYHBIMHU CIIOCOOaMHU.

Kontposbnas padota. Kimaccudukanus craniei.




7 Ouenoqnme cpeacrea AJisl IpoBEeACHUSA HpOMe)RyTO‘lHOﬁ aTTeCTallumn

a) Ilnanupyemoie pe3yiomanvl 00yHeHUA U OUEHOUHbIE CPEOCMEa 0J1 NPOGEOCHUS RPOMENCYMOUHOU AMMeCmayuu:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

OIIK-2 - roTOBHOCTBHIO KPUTHYECKH OCMbICJIMBATH HAKOIJIEHHBIH ONBIT, U3MEHSATH MPH HEOOX0AMMOCTH NMPO(PHJIbL CBOei MpodeccHnoHATIbLHOI

AeATEeJbHOCTH
3HaTh OCHOBHBIE XapaKTEPUCTHKH TPOJYKTOB UYCPHOU U Ilepeuens meopemuueckux 60npocoé K IK3aMeHy:
[[BETHOW MeETaJUIypruu: 4yryHa, craiu, ¢eppocmia-| 1.  Ponb uepHbIX MeTamioB B cepe 4eToBeuecKoi AeaTeabHO-
BOB, AJIFOMHHHUS, ME/IM, HUKEIIS, MECTO TPOW3BOJICTBA | CTH
YEepHBIX METAIOB B cepe uernoBeueckoil aestenpHo- | 2. Uro Takoe uyyryH?
cTH; TpeOOBaHUS K MPOPECCHOHANBHOMN nesiTeibHocTr | 3. OO0Imiasi cxema Mpou3BOJICTBA YSPHBIX METAIIIOB.
pabOTHNKOB YEPHOH METAITYPrHH 4.  OCHOBHOE pa3au4ue YyryHa U CTaiu?
5. Uro Takoe cranb?
Kakue craneriaBuiibHbIC arperatbl MOT'yT UCTIONB30BATHCS IS
BBITJIABKH CTaIH?
6. HasoBuTe MMXTOBBIE MAaTEPUAITBI, KOTOPHIE HCIIOIB3YIOTCS
IIPU BBITUIABKE CTATU B KUCIOPOAHOM KOHBEpTEpE.
7.  Ha3oBuTe MHMXTOBBIC MaTEPUAITBI, KOTOPHIE HCIIOIB3YIOTCS
IIPU TIPOU3BOJICTBE AIFOMUHHUS, MEIH, HUKETIS.
8.  Kaxkwe arperarsl HCITOJIB3YIOT TIPH MPOU3BOJICTBE I[BETHBIX
MeTaioB?
9. B 4eM OCHOBHBIC OTJIMYUS METAJUTYPTUN YEPHBIX M IIBETHBIX
MeTaioB?
10. TpeOoBanus K MPOPECCHOHATHLHON ACITSILHOCTH PAOOTHH-
KOB YepHOU MeTaJlTypriuu
YMmeTh OrnenuBath (HU3NKO-MEXaHHUUYECKHUE CBOWCTBA MaTepH- Ilpakmuueckue 3a0anusn:

aJOB U TMPOJIYKTOB METAJUTyprUYeCcKOro MpOU3BOJ-
CTBa; paboTaTh ¢ MHPOPMAIUEH O Mpoleccax U arpe-
ratax NpPOM3BOJCTBA; KPUTHUECKH OCMBICIUBATH CO-
CTOSIHUE U IYTU PAa3BUTHUSI METAJUTYPTUYECKOrO IPO-

- OMpEIEMTh OKHCIMTEIBHYIO CIIOCOOHOCTH arjioMepara, Cozep-
bkarrero 60 % Feosm 1 15 % FeO.
- ONPENENTh OKUCIHUTEIBHYIO CIIOCOOHOCTh OKAJIWMHBI, COIEpIKa-

etd 70 % Feoow 11 73 % FeO.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

HN3BOJACTBA

- CKOJIbKO M3BecTH, conepxatieit 85 % CaO, morpedyercst ans
onutakoBauus 0,7% Si B 300 T XUAKOro MeTajia, €CIM OCHOBHOCTH
nuraka-3,5 ?

- Ha CKOJIbKO MOBBICUTCS OCHOBHOCTb IIIaKa, €CIIA K 35 T 1muia+
Ka, cogepxarero 43 % CaO u 13 % SiO2 no6aBuTh 7 T U3BECTH, CO-
nepaxamieit 87 % CaO u 2 % SiO; ?

Bnanets

OCHOBHBIMU METOJIaMHU aHaJIM3a HAYYHOW JUTEpaTy-
pel B 00JacTH METaJUTypruuecKoro MpOU3BOJICTBA,;
MpOECCHOHAIBHBIM SI3BIKOM B OOJIACTH TEOPUH Me-
TaJUTypru4ecKuX MpoIecCcoB

3aoanun na pewienue 3a0au u3 npogheccuoHanNbHOll odnacmu:
—B cpelie AIIEKTPOHHBIX Tabmuil Excel paccuntath ncxomHblil cocTaB
[IMXTHI JUTSI BBITUIABKU CTaJH B KHCJIOPOAHOM KOHBepTepe (HCXO/I-
HbIC JaHHbBIE 110 BapHaHTaM);
—CpaBHUTH TEXHUKO-3KOHOMHUYECKHE MOKa3aTeNu paboThl IOMEHHBIX|
nedeit No§ (¢ b3V) u Ne 4 (konycHOe 3arpy304HO€ YCTPOHCTBO);
—HCIIONB3Ysl makeT «OnucarenbHas CTATUCTHKA MPOAHAIN3UPOBATH,
BbIOOpKY 13 1300 muaBok B KKII.

OIIK-3 - ¢cmoco0HOCTBIO

0CO3HABATH COUMAJIBHYIO 3BHAYUMOCTD cBoel 6y)1yu1e

i mpogeccuu

3HaTh

Ponp MeTamnypruu B pa3BUTHUHM OOIIECTBA M 3KOHO-
MHUKHU CTPaHbl, pernoHa u ropoaa. CoBpeMeHHOE CO-
CTOSIHUE MeTaJuTyprudeckoil orpaciu. IIpoGnemsl u
NEePCIEKTUBBI PA3BUTHS METAJUIYpTrUU TOpoja, PEruo-
Ha, CTPaHbI U 3apyO0eKbs.

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

TaJUTyprUY€CKOW MPOMBIIIEHHOCTH B dKOHOMHKE CTPaHbl 1 MHUpPA B
LEI0M

2. TlepcrieKTUBBI ¥ TIOTEHIMA PA3BUTHS PAa3BUTHS YEPHOU Me-
Tanypruu PO

3. XUMHYeCKU COCTaB kKeNe3HBIX pya. TpeOoBaHUs K KauecTBY)|
JKENEe3HBIX PYA M HEOOXOIUMOCTh MOJATOTOBKH HMX K JOMEHHOM
IIJIaBKE

4. Turbl XeNe3HBIX Py Mo pyAaooOpaszyromiemy muHepary. Oc-
HOBHBIE MECTOPOKJICHUSI JKETIE3HBIX PY/.
5. OIrOCKHI TOMEHHOM TUTABKU, TEXHOTEHHOE CHIPBE.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

6. CrtocoOBI OJITOTOBKU Py K JOMEHHOU IiaBke. HazHaueHue
U XapaKTepUCTHUKA CIIOCOO0B OKYCKOBAHHUS KeEJIe30PyIHbIX MaTepH-
aJIoB.

7. CynHOCTb arjioMepalnoHHOT0 Mpolecca.

8. IIpsimoe M KOCBEHHOE BOCCTaHOBJIEHHE OKCHI0B. OcoOEHHO-
ctu. Ilokazarenu. CpaBHEHHE NMPSAMOro U KOCBEHHOI'O BOCCTAHOB-
JICHUSL.

0. BoccranoBneHue KpemMHMs, MapraHiia, BaHaJus U TUTaHa B
NTOMEHHOM MEeYH.

10.  OOpa3oBaHue 4yryHa B JOMEHHOM ne4yu. Bujpl 4yryHoB, BbI-
[U1aBJIIEMBIX B JOMEHHBIX II€YaX.

11.  IlnakooOpa3zoBaHue B JoMeHHOH neun. [lepBuuHbIii, mpome-
PKYTOUHBIM, KoHeuHbIH 1ak. CocraB KoHeyHoro nuiaka. Tpebosa-
HUS K [JIAKaM.

12. [ToBenenue u GanmaHc cepsl B JOMEHHOU neun. BHegoMmenHas]
necynbdyparus yyryHa.

13. OcCHOBHBIE TIYTU U CIIOCOOBI CHIDKEHHUS pacxojia KOKca IpH
BBINJIABKE YyTyHA.

14.  OGmiee ycTpoiicTBO M COCTaB KOMILUIEKCA JOMEHHOM Meyu.

15.  Brimyck u yoopka npoyKToB Iu1aBkH. JInTeiHbIH q1BOP.

16.  Bwuapl cTany 1o CTENeHU PaCKUCIEHHOCTH

17. Yo Ha3bIBaeTCs packUCICHUEM CTaaun?

18.  Kaxkue marepuanbl Ha3bIBAIOTCS METAIUTMYECKON IUXTOM?

19. Kakne MaTepuansl Ha3bIBAIOTCS HEMETAJUIMYECKOW UXTON?
20. U3 xakux OCHOBHBIX KOMIIOHEHTOB COCTOUT CTaJICTLIaBUIIb-
HbIW [IJTaK?

21.  Yto Ha3bIBaETCSI OCHOBHOCTHIO IIIIaKa?

22.  Kak Ha3bpIBaeTCs CTANb C Pa3IMYHON CTETICHBIO JISTUPOBAHUS?

23. Kakue cTanerniaBuibHEIC arperaTbl MOT'YT MCITIOJIb30BATHCSH




CtpyKTypHBII

JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUs
KOMITETCHIIMH
UIST BBIIIJIABKYA CTAJINA?
24.  Hapucyiite cxemy npoduist KHCIOPOJIHOTO KOHBEpTEpa.
25.  HaszoBuTe IUXTOBBIC MATEPHUAIIBI, KOTOPBIE UCTIOIB3YIOTCS
[IPY BBIIIJIABKE CTAJIM B KUCIIOPOJHOM KOHBEpTEpE.
26.  Kakwue M3BeCTHBI pa3HOBHIHOCTH KOBIIEBOH 00pabOTKHU CTa-
mu?
27.  lIlepeuncnure ocHOBHBIE pasHOBHAHOCTH MHIJI3.
28. [Touemy oana u3 paznoBugHocteit MHJI3 Ha3biBaeTcs paau-
QIbHON?
29.  Kakue npeumyiecTBa UMeET HENIPEPbIBHAS Pa3IMBKa CTAIH
nepe]] pa3uBKOW B U3JI0KHULbI?
Ymetb Oco3HaBaTh COIHMAIBHYIO 3HAYMMOCTH Hpodeccuu Ilpakmuueckue 3a0anus:
MeTajutypra. Beiensate cBO€ MOJ0XKEHUE Cpeau Ipy- 1. Jlate xapakTepucTuky npodeccun «MeTamtypr»;
rux npogeccuil. Usmensts npoduins cBoel paboThl B 2. OnpenenuTh GYHKIMOHAT CHIEHUATIMCTA METAILTYPIHIECKON 001a-
npoiiecce NpodeccuoHaNbHOMN IesITeTbHOCTH. CTH B PaMKaX KOHKPETHOT'O METaJLTYprHYeCKOr0O NPEIPHSTHS;
3. IlpuBect mpuMeEpbl MHTETPAMKA KOMIIETEHIMHA CIIEIHaIIH-
CTa-MeTajulypra B Jipyrue o0jacTu HayKd U TEXHUKHU (Mare-
pHUasioBeIeHHEe, MATHHOCTPOCHHUE H JIP.)
Bnaners Nudopmanneil o CHIpbEBBIX U TEXHUYECKUX 0a3ax Me- |  3adanusa Ha pewienue 3a0ay u3 npoghecCuoOHanIbHON 001aACHU:

TaJUTyprUuecKoro Mmpou3BojcTBa. HaBeikamMu mowncka
HAyYHOW M TeXHUYECKOW MH(pOpMAaIUU MO Hampase-
HUIO «MeTamtyprus».

1. OxapakTepu3oBaTh XUMUYECKUI COCTaB KEJIE3HBIX PY/I.

2. O003Ha4YNuTH TPeOOBaHMS K KAUECTBY KENE3HBIX PYA U HEOOXO-
JIUMOCTh ITOATOTOBKHU UX K JJOMEHHOM IUIABKE;

3. KnmaccudunupoBarh TUITBI KEJNE3HBIX Py IO Pya000pasytoiie-
My MuHepairy. OCHOBHBIE MECTOPOKICHUS JKEJIE3HBIX PY/I.

4. Ha3BaTh MIMXTOBBIC MaTepUaNIbl, KOTOPHIE UCTIOIB3YIOTCS PU
BBITUTABKE CTAJM B KUCJIIOPOJTHOM KOHBEpTEpE.

5. CocrtaBuTh 0030p KOMILIEKCHOTO, 3a0a1aHCOBOT0, TEXHOTCHHOE]

CBIPbsI B METAJUTYPrM4€CKOM IIPOU3BOJICTBE MCIIONIB3Ysl B Kade-




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

CTBE MCTOYHHKOB Y4E€OHYIO, HAy4YHYIO M CHpPAaBOUYHYIO JIUTEpa-
TYpYy, a TaKke UHPOPMAIINIO U3 JIEKTPOHHBIX OMOINOTEK.

ITK-10 - cnoco0HOCTHI0 OCYHIECTBJISITH H KOPPEKTHPOBATH TEXHOJIOTHYECKHE

npoiecchl B METAJTYPrHH H MaTepPHaioo0padoTKe

3HaTe

OcCHOBHBIE 3aKOHOMEPHOCTH (PU3UIECKUX, (PUZUKO-
XMUMHYECKUX M TETIOBBIX MTPOIIECCOB; OCOOCHHOCTH
KOHCTPYKIIMHU arperaTtoB, CPEACTBA KOHTPOIIS U
YIIPaBJICHUS METAJUTYPTUYECKUM ITPOU3BOICTBOM

Ilepeuens meopemuueckux 60npocoé K IK3aMeHy:
1. Topenue yraepoaa y ¢bypM U cOCTaB rasa o JjivHe QpypMeH-

HOTO oy4ara. FI3meHenue cocrasa rasza 1o BbICOTE IIE€YH.
1. IlpoTHBOTOK MaTepuayoB U ra3oB B JoMeHHOW neuu. [Ipuun-
HBI OITYCKaHMS MaTEPUAIIOB B IOMEHHOU MeYH

2. TlpsiMmoe W KOCBEHHOE BOCCTaHOBJIEHHE OKCHIOB. OcoOeHHO-
ctu. Ilokazarenn. CpaBHEeHUE NPSAMOro U KOCBEHHOI'O BOCCTAHOB-|
JICHUSL.

3. BoccraHoBieHHE KpeMHHMs, MapraHlia, BaHa/Jus U TUTaHA B
JIOMEHHOM MEeYH.

4. OO0pa3oBaHue UyryHa B JIOMEHHOM MEYH.

5. IllmakooOpa3zoBaHu€e B TOMEHHOM MEYH.

6. IlepBUuHBIH, MPOMEXYTOUHBIHN, KOHEUHBIN 1utak. CocTaB KO-
HEYHOrOo IIJIaKa.

7. W3 xakux OCHOBHBIX KOMIIOHEHTOB COCTOUT CTaJIeIlJIaBUJIb-|
HBIW [IJTaK

8. KoHCTpyKIMsl TOMEHHOM Me4r W aBTOMAaTH3alMs JOMEHHOTO
nporecca

9. KoHCTpyKIUs CTaJemaBUIbHBIX arperaToB M MPUHIMIBI UX
paboTHI.

YMmeTn

XapakTepru30BaTh TEXHOJIOTMYECKHUE MPOLIECCHI B Me-
TaJUTypTUH; BBIOWPATh YNPABISIONINE BO3ACHCTBIS,
KOPPEKTUPOBATh TEXHOJIOTHUECKUE MTAPAMETPHI

IlIpakmuueckue 3a0anun:
1. JlaTh XapakTepHUCTUKY AYTHEBOMY PEKHUMY B IOMEHHOU MeYH;
2. BbIOpaTh peXMMBI IOJITAYX JYThsl B KUCIIOPOJJHOM KOHBEpTEPE,




CtpyKTypHBII

3JI€MEHT [Tnanupyemsble pe3ynbTaThl 00y4eHHUs
KOMITETCHIIUH
IIPU TIepeieNie MUXThI Pa3JIMYHOTIO COCTABa,
3. CkoppekTupoBaTh dIeKTpuieckuid pexxum padotsl J[CII B 3a-
BHCHMOCTHU OT JIOJIH >KMJIKOTO YyT'YHA B HCXOJHOU METAJUIOUIUXTE.
Bnaners Hagblkamu pacuera napamMeTpOB TEXHOJIOTMYECKOTO 3aoanus na pewienue 3a0a4 u3z npogheccuonanvHou oonacmu:

nporiecca; nHpOpMAIHel 0 COBPEMEHHBIX METaJLTyp-
THYECKHUX TEXHOJIOTHUSIX U CIIOCO0aX KOPPEKTHPOBKU
TEXHOJIOTHYECKUX IMapaMeTpOB

1. OmnpenenuTh pacxo] TEXHUYECKH YHCTOIO KHUCIOpOJa Ha
MPOJYBKY METAJIOMUXTHI, cocTosimert n3 100 T moma u 300 T xu -
KOr'0 4yryHa, UMEIOIIEro XUMHUYECKUM COCTaB OJIM3KHUI K CPEIHUM
3HaueHusM coctaBa 4yryHoB [TAO «MMK», npu BblIIaBKe B KOH-
BepTepe aBTOKy30BHOM ctanu tumna 08KO. Bce memocraronue man-
HBIC IPUHSITH CAMOCTOSTEIBHO.

2. Omnpenenuth, CKOJILKO H3BecTH, coaepxkameid 90 % CaO,
MOKHO TTonyuuTh U3 500 T U3BECTHSIKA, €CIIM B HEM COAEPKHUTCS 95
% CaCQO3?

3. Ompenenuth cOCTaB HAMEPTBO 00OXKKEHHOTO JonomuTa Cart-
KHHCKOT'O MECTOpOXJeHus, coaepsxkamiero 30,66 % CaO; 21,73 %
MgO; 0,2 % Si02; 0,25 % A1203; 0,43 % Fe203; 0,01 % Mn304;
46,72 % n.m.1. (MoTepu Npy MPOKATUBAHUN).

4. Paccumtath, CKONBKO H3BeCTH, cojiepxameid 85 % CaO,
MOkHO nonyuuTh U3 1000 T u3BecTHsKa AramoBCKOTO MECTOPOXK-
neHus ? V3BecTHsIK AraroBCKOTrO MECTOPOXKACHUS CONEepKUT 52,77
% CaO; 3,2 % MgO; 0,8 % Si102; 0,1 % S u 43,13 % n.m.m. (ote-
PH pY IPOKATTUBAHUN ).

5. OmpenenuTh BBIXOJ U COCTAaB M3BECTH, TMOJYUYCHHOW W3 W3-
BecTHsIKAa TyprosikCkoro MeCTOpOKIeHUs, €CIIM B HEll mociie 00Ku-
ra ocranoch 5 % m.m.m. M3BecTHsK Typrosikckoro MecTopoXaeHus
conepxkur 54,3 % CaO; 0,4 % MgO; 1,0 % Si02; 0,27 % Fe203;
0,08 % P; 0,1 % S u 43,85 % mn.1.1. (MOTEpH MpY MPOKATHMBAHUH ).

6. Onpenenuth OKUCIUTENBHYIO CHOCOOHOCTH  OKAThIIIEH
CCITIO, conepxamux 64 % Feobm u 2,5 % FeO.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

7. Onpenenuth OKUCIHTEIBHYIO CIIOCOOHOCTH arjiomepara, Co-
nepokarero 60 % Feoom u 15 % FeO.

8. OmpenenuTh OKHCIUTEIBHYIO CIIOCOOHOCTH OKAJIUHBI, CO-
nepxkameit 70 % Feobm u 73 % FeO.

9. Ckonbko u3BectH, coaepxkameit 85 % CaO, nmorpedyercs s
onurakoBanusa 0,7 % Si B 300 T *KUAKOro MeTajia, €CIM OCHOB-
HOCTb IU1aKa-3,5?

10. Ha CKOJBKO IOBBICHTCSI OCHOBHOCTh IIJIaKa, €CIU K 35 T
nuiaka, cogepxariero 43 % CaO u 13 % Si02 noGaButh 7 T U3BeH
ctu, conepxkamei 87 % CaO u 2 % Si027?

IIITIK-1 - OﬁCJ'Iy)l(I/IBaTb arperartbl, y3Jibl H MEXaHU3MbI, YCTAHOBJICHHBIC B 30HC HUKHET'0 CTPOCHUSA aFHOMepaHHOHHOﬁ MalllMHbI

3Hartb Y CTpOUCTBO OCHOBHBIX Y3JI0B arjIoMEpaliMOHHON Ma- Ilepeuens meopemuueckux 60npocoé K IK3ameHy:
LIUHBI YCTPOMCTBO arjiloMepaliOHHOW MAalllWHBI;
HOPUHIUI paOoThl U MPaBUIJIa TEXHUUECKOM IKCIUTyaTal[ii MeXa-
HU3MOB 10 YOOPKE MPOCHINHU M0JT arJIOMEPAllMOHHBIMU U 00KUTOBbI-
MU MalllMHaMU, CKpenepHoi JiebeIKu
YMmeth XapakTepru3oBaTh MEXAHU3MBI arjloOMEPaLlMOHHON Ilpakmuueckue 3a0anus:
MaITuHbI OxapakTrepusyiure:
MEXaHU3Mbl arJOMEpallMOHHON MAIIMHBI U UX MPUHLUIIBI PaOOTHI;
MIpaBHJIa TEXHUYECKOM JKCIUTyaTallMM MEXAHU3MOB arJioMepar-
OHHOW MAaIlIMHbI
Bianets HaBbikom paboThl Ha arToMepalMoOHHBIX MallMHAX 3aoanus na pewenue 3a0au u3 npogeccuonanvHoll odnacmu:

Ha tpenaxepe SIKE mnpoBecTH 3anmyck arsioMepaliioHHONW Mallly-
HbI, OTOOPHI MPOO HIMXTHI, arjJJloMepaTa, OKaThIIIEH

MIIK-2 -BpINoJHATH, OCHOBHBIE H BCIIOMOTaTeJIbHbIE ONEPAIHH 110 TEXHHYECKOMY 00CTY:KHBAHHMIO ATJIOMePANIMOHHOI MAIIMHbI, 0CHOBHBIX
arperaTroB, MalllMH ¥ MEXaHU3MOB

3HaTh

[TepeueHs MeponpUATHI IO TEXHUYECKOMY O0CITYXKH-
BAaHUIO arJIOMEPALIMOHHON MAaIlUHBI

Hepeueub meopemudecCKux 60npocos K IK3ameny:
YCTPOﬁCTBO W IPpUHIOUAIT pa60TBI arjIOMCpanMOHHbIX U 00’KMTOBBIX

MAaIIIHH,




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

CXEMBI Ta30CHA0KEHUS arJIOMEPAIIMOHHBIX U 00KUTOBBIX MAIIIWH;

npaBuja 0TOopa Mpod MIUXTHI, arjioMepara, OKaThIIICH;

COCTaB M OCHOBHBIC CBOMCTBA IIMXTHI U €€ KOMIIOHCHTOB;

OCHOBBI TEXHOJIOTHUECKOTO MpOIecca MPOU3BOJICTBA arjoMepara
1 OKATBIIICH;

IPUYUHBI U CIIOCOOBI YCTPAHEHHUS HEUCIIPABHOCTH 00CITyKHBae-
MOTO 000PYIOBAHUS;

BH/JIbI CMa30YHBIX MaTEPHAJIOB U MTPaBUJjIa UX MPUMCHCHHS;

TpeOOBaHUS, MPEIBSBIIEMbIC K KAUECTBY BBIIOIHSIEMBIX padboT, K
[pallMOHaJILHON OpraHu3aliy TpyJa Ha pabodyeM MecTe;
BUJIBI OpaKa M CrIOCOOBI €ro MPEAYIPEKICHUS W YCTPaHCHUS

YmeTs

XapaKTemeBaTL OCHOBHBIC M BCIIOMOTI'aTCJIIBHBIC
Oornecpanuru 1o TEXHUNYCCKOMY O6CJIY)KI/IB3HI/IIO arijioMe-
paHHOHHOﬁ MalIWHBbI

Ilpakmuueckue 3a0anusn:
Oxapakrepusyire:
- YCTPOICTBO NMPUMEHSEMBIX KOHTPOJIbHO-U3MEPHUTEIbHBIX IPU-
00pOB, OJIOKHPOBOK;
- IpaBMJIa 3arpy3KH LMIMXTOM arJoMepalMoHHbIX Yalll, arjioMepa-
IMUOHHBIX U 00KHUTOBBIX JIEHTOYHBIX MallvH, 3allpaBKy TOIIJIMBOM
arJOMEepallMOHHBIX Yalll U €ro 3aKUTaHHs

Bnanets

[TepBUYHBIM HaBBIKOM OOCITYKHBaHUS arjoMepalu-
OHHOI MaIlIUHEBI

3aoanua na peuienue 3a0au u3 npogheccuonanbHoll odnacmu:
Ha tpenaxepe SIKE mnpoBectr oTGOpHI MpO0 MIMXTHI, arjoMepa-

Ta, OKAThIIICH

IIIK-3 - [IpoBepATH FOTOBHOCTH M NMOATOTABJINBATH padoyee MeCTO, MHCTPYMEHTHI U NPUCIOCO0/1eHUS K NPOBeIeHUI0 TeXHOJI0TMYeCKOro

npouecca BHENe4YHou 00

DAOOTKH CTAJH

3HaTh

TpeboBaHMs K YKOMIUIEKTOBAaHHOCTH pabouero Mecra
IIpU NPOBE/IEHUU BHENEYHON 00pabOTKH cTaIn

Ilepeuens meopemuueckux 60npocoé K IK3ameny:
TEXHOJOTMYECKHH MPOLIECC KOBIIEBOM 00pabOTKHU CTalu;
YCTPONCTBO, MPUHLIMI pabOTHI U MpaBUiIa TEXHUYECKON KCILTya-

Talliy KOBIIEH pa3HOW €MKOCTH;

OPUHIMI pabOThl XOJOBBIX YacCTeH CTAJIbKOBILEH,




CtpyKTypHBII

2JIEMEHT [TnaHupyeMble pe3ynbTaThl 00YICHHS
KOMIIETEHIIUN
TpeOOBaHUS K YKOMIUIEKTOBAHHOCTH Pab0dero MecTa MmpH MpoBe-
NIEHWY KOBIIIEBOW 00pabOTKHU CTaIN
YMmeTh XapakTepu30BaTh MepeueHb UHCTPYMEHTOB U TPHU- Ilpakmuueckue 3a0anus:
CIOCOOJICHUH K TIPOBEJCHHUIO TEXHOJOTHYECKOTO MPO- OxapakTepusyure:
1ecca BHEMEYHOU 00paboTKU cTayin - IepeYeHb HHCTPYMEHTOB U IIPUCIIOCOOICHHUN K TPOBEICHUIO
TeXHOJOTHYECKOI0 ITPOIecca BHEMEYHOW 00pabOTKH CTalIN
Brnagers [TepBUYHBIM HaBBIKOM TIOJITOTOBKH pabodero Mecra, 3aoanusa na pewenue 3a0au u3 npogheccuoHanbHoOU 0d1ACMU:

UHCTPYMEHTOB M MIPUCIIOCOOICHUH K IPOBEICHUIO
KOBIIICBOI 00pabOTKH CTalIN

Ha tpenaxepe SIKE HacTpouTh 000pyIoBaHHE U TPOBEPUTH IO-
Ka3aTeJIM OCHOBHBIX MapaMeTPOB MpoIiecca IS MPOBEICHUS KOBIIIC-
BOI 00pabOTKM cTaIIN




0) Ilopsinox npoBeneHHs] MPOMEKYTOYHOH aTTeCTAllMM, MOKA3aTeJu W KPUTEepHH
OLICHUBAHUS:

[TpomexyTouHas arrectauus Mo AUCHUILUIMHE «OCHOBBI METALIYPrU4ecKOro mpous-
B/ICTBA» BKJIIOYAET TEOPETUYECKUE BOIPOCHI, MO3BOJISIIOIINE OLIEHUTh YPOBEHb YCBOCHMS
00y4aromuMucs 3HaHUH, U MIPaKTUUYECKUE 3aJJaHus, BBIBIISIONINE CTeNeHb C(hOPMUPOBAHHO-
CTH YMEHUH U BIaJICHUH, TPOBOIUTCS B (hOpMe IK3aMEeHa.

IToxka3aTenu U KPUTEPUH OLIEHHBAHUS IK3aMeHA:

— Ha OLIEHKY «OTJIMYHO» (5 0ayioB) — 00YYaIOLIHIICS IEMOHCTPUPYET BHICOKUI YPOBEHB
c(hOpMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMaTH4YecKoe M TIyOOKOe 3HaHue
y4eOHOTO MaTepuasa, CBOOOIHO BBIMOJIHSIET MPAKTUYECKHE 3aJaHHus, CBOOOAHO ONEpUpPYeET
3HAHUSAMHU, YMEHUSAMHU, IPUMEHSET UX B CUTYallUAX MOBBIIICHHON CIIOKHOCTH.

— Ha OIIEHKY «Xoporio» (4 6amia) — o0yJaromuiicss JeMOHCTPUPYET CPEAHHIA YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIETEHIIUI: OCHOBHBIE 3HAHHUS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAaYUTEJIbHbIE OIIMOKHN, HETOYHOCTH, 3aTPYAHEHUSI IIPU AaHAJTUTUUECKUX OIepanusix, nepe-
HOCE 3HAHWUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHbBIE CUTYAI[HH.

— Ha OLICHKY «YJOBJIETBOPUTEIHHO» (3 Oauia) — o0ydaromuiicss IeMOHCTPUPYET OPOTo-
BbIil YPOBEHb CPOPMHUPOBAHHOCTH KOMIIETEHIIMI: B X0Ie KOHTPOJIBHBIX MEPOIPHUITHIA JTOITyC-
KalOTCSl OIIMOKH, TMPOSBISETCS OTCYTCTBUE OTHEIBHBIX 3HAHHWHA, yMEHHH, HABHIKOB, 00ydaro-
[IUICS UCTIBITHIBAET 3HAUUTENbHBIC 3aTPYIHEHUS [IPU ONEPUPOBAHUY 3HAHUSAMU U YMEHUSMU
IIPU UX IIEPEHOCE HA HOBBIE CUTYAaIIUH.

— Ha OLICHKY «HEYAOBJIETBOPUTENBbHO» (2 Oamna) — oOyJaromuiicss 1eMOHCTPUPYET 3Ha-
Hus He Oosee 20% TEOPETUUYECKOTO MaTepHalia, JOMYCKAaeT CYIIECTBEHHbIE OIIMOKH, HE MO-
JKET MOKa3aTh UHTEJIEKTYyaIbHbIE HABBIKH PEIICHUS MTPOCTHIX 3a/1au.

— Ha OIEHKY «HEYJIOBJIETBOpUTEIbHO» (1 Oay) — oOydaromuiicss He MOXKET MOoKa3aTh
3HAaHUS Ha YpOBHE BOCIIPOU3BEICHHS U OO0BACHEHHMS MH(OpMAIMM, HE MOXET MOKa3aTh UH-
TEJUIEKTyaJIbHbI€ HABBIKU PEILIEHUs IPOCTHIX 3a/a4.

8 YueOHo-MeTonM4eckoe U HHGOPMALHOHHOE o0ecrieyeHre TUCHUILTHHBI (MOTYJIs1)
a) OcHoBHas JuTEpaTypa:

1. OCHOBBI METAJUTYPrHUECKOro Mpou3BojacTBa : yueOHuk / B.A. burees, K.H. Bro-
BuH, B.M. Konokonbiie, B.M. Canranuk. — Cankr-Ilerepoypr : Jlans, 2017. — 616 ¢. —
ISBN 978-5-8114-2486-3. — TekcT : 37eKTpOHHbIHN // DIEeKTPOHHO-OMOIMOTEUHAsT CUCTEMa
«Jlanby : [caiiT]. — URL.: https://e.lanbook.com/book/90165 (mara obpamierus: 19.11.2019).
— PexxuMm goctyna: 1y aBTOpPH3. MOJIb30BaTeNeH.

0) JonosHuTeabHas JuTeparypa:

1. Usnes, C.A. Metamutypruueckiue TeXHOJIOTUU. MeTamutyprus 4€pHbIX METAJJIOB :
yuebHoe ocooue / C.A. Uenes, M.II. KimroeB. — Mocksa : MUCHUC, 2017. — 45 c. — ISBN
978-5-906846-57-0. — Tekcr: dIEKTPOHHBIN / DNEKTpOHHO-OMOIMOTEYHAs CUCTeMa
«Jlanmpy : [caiit]. — URL: https://e.lanbook.com/book/108106 (mara oOpamieHus:
19.11.2019). — Pexum gocTyma: s aBTOPHU3. TOJIb30BaTENICH.

2. besbopomos, FO. H. MapkupoBka craneid u criaBoB: YueOHoe mocodue / be3oo-
ponoB FO.H., 'anmnaxmeroB P.H., Yankun U.A. - Kpacnosip.:C®VY, 2016. - 130 c.: ISBN 978-
5-7638-3406-2. - Texkcr : AJIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/967378 (mara ob6pamienus: 19.11.2019)

3. CnemumanbHble CTanyd U ciuiaBel: YueOHoe mocobOue / KosameBa A.A., JlomatunHa
E.C., Anukuna B.I. - KpacrHosip.: COY, 2016. - 232 c.: ISBN 978-5-7638-3470-3 - Tekcr :
anektponnsii. - URL: https://new.znanium.com/catalog/product/967770 (mata obOpaiueHus:
19.11.2019)
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https://new.znanium.com/catalog/product/967770

4. Mapuenko, H.B. Merannyprudeckoe coipbe : y4ded. mocodue / H.B. Mapuenko,
O.H. KostyH. - Kpacnosipck ; Cu6. denep. yu-t, 2017. - 222 c. - ISBN 978-5-7638-3658-5. -
Texkcr : anexkrponnsiii. - URL: https://new.znanium.com/catalog/product/1031871 (marta 06-
pamenusi: 19.11.2019)
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1. HayuHo-TeXHUYECKHI U HAy4HO-TTPOU3BOICTBEHHBIH XypHan "M3Bectus Bricimx Yueo-
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10. Hayuyno-texnunueckuii ;xypHai «JIureinmk Poccun». — URL:
http://www.ruscastings.ru/work/396/6988

11. ExemecsiuHbIi Hay4HO-TEXHUYECKHUI U TPOU3BOJACTBEHHBIN KypHal «MeTamioBeaeHue U
TepMuueckas o0padoTka metaioy. — URL: http://mitom.folium.ru/

12. EsxxeMecsiuHBIN peleH3UPYEeMBbIi TPOU3BOICTBEHHBIN, HAYYHO-TEXHUYECKUH 1 yaeOHO-
Mmetoanyeckuit xypHan "TexHonorus metamuios". — URL:
http://www.nait.ru/journals/index.php?p_journal_id=8

14. Hay4yHo-TexHMYEeCKHH KypHal «MoaearpoBaHue U pa3BUTHE MPOLIECCOB 00pabOTKH Me-
taioB gasienrem». — URL: https://omd-club.com/

15. Kypnan «Teopus u TEXHOJIOTHS METAJUTypruyeckoro npouspojacteay. — URL:
http://ttmp.magtu.ru/ru/

B) MeToanueckne yKazaHus:

1. HesicoB A.T'., Ipyxxos B.I'., Makaposa 1.B. 3yuyenue konnekuun o0pas3ioB ChIPbIX
MaTepHaJoB M NPOJYKTOB IOMEHHOW MiaBKu: MeToauyeckue yKka3aHus K J1abopaTOpHBIM 3a-
HATUSAM MO AucuUIIMHaM «OCHOBBI METaNTypru4eckoro npou3BOJACTBaY, «Teopus U TeXHO-
JIOTHsI OKYCKOBAHUS JKEJIE3HBIX pya», A oOydaromuxcs mo Hampasienuto 22.03.02 «Me-
TaJUTYpTHs» JHEBHOW W 3a04HOU (hopm oOydenusi. Marnuroropck: M3a-Bo MarHutoropck.
roc. TexH. yH-Ta uM. I'. M.Hocoga, 2017. 27 c.

2. HesicoB A.T'. , pyxxos B.I'., Makaposa 11.B. M3yuenue oCHOBHBIX 3aKOHOMEPHOCTEN
npoiiecca arjaomepanui. MeToauueckue yka3anus K Ja00paTOPHBIM 3aHATHSIM 10 IUCIUILIHI-
HaM «OCHOBBI METaJTypru4ecKoro Mpou3BOACTBa», «Teopusi U TEXHOJOTHS OKYCKOBAHHS
KEJE3HBIX pya», AN oOydaromuxcs mo HampasieHuto 22.03.02 «Mertammyprus» THEBHON U
3a0yHOM ¢opMm oOyuenus. Marautoropck: M3n-Bo MarHMTOropck. roc. TEXH. YH-Ta HM.
I'. U.Hocosa, 2017. 27 c.

3. Hesacos A.I'., IpyxkoB B.I'., Makaposa 1.B M3ydeHnne nmpouecca mony4eHus ChIpbIX
okarblmeil. MeToauueckue yKazaHus K JJabOpaTOpHBIM 3aHATHAM M0 AUcHUITIHAM «OCHOBBI
METaJITypruuecKoro Mpou3BOCTBaY, «Teopus U TEXHOJIOTHUS OKYCKOBAHHUS JKEIE3HBIX PYA»,
Ui obydarouuxcs no HampasieHuo 22.03.02 «MeTamutyprus» JHEBHOM U 3a04HON (popm
00ydenust. Marauroropck: M3a-Bo Marautoropck. roc. Texs. yH-ta um. I'. M.Hocoga, 2017.
27 c.


https://new.znanium.com/catalog/product/1031871
https://fermet.misis.ru/jour/index
http://www.metallurgizdat.com/index.php
http://www.nait.ru/journals/index.php?p_journal_id=7
http://www.imet.ru/STAL/
https://chermetinfo.elpub.ru/jour
https://www.rudmet.ru/catalog/journals/5/
https://dl.uctm.edu/journal/web/home
http://vestnik.magtu.ru/
http://www.foundrymag.ru/
http://www.ruscastings.ru/work/396/6988
http://mitom.folium.ru/
http://www.nait.ru/journals/index.php?p_journal_id=8
https://omd-club.com/
http://ttmp.magtu.ru/ru/

4, Cubararymmun C.K., BaranoB A.U., Xapuenko A.C. BiustHue ypoBHs 3achllid | ra-
30BOTr0 MOTOKA HA YIiIbl OTKOCAa MATEPUAJIOB B MOJENIH KOJOIIHUKA TOMEHHOU neuu. Marnu-
toropck: M3a-Bo Marnuroropck. roc. TexH. yH-ta uM. .. Hocosa, 2016. 17 c.

S. Cenusanos B.H., CtonspoB A.M. N3yueHne ucteueHus crajau U3 KOBILIA HA MOJEIH:
MeTtoauueckue ykazaHus Ui BBIIOJIHEHUS J1a0OpaTOPHOU paboThl O AUCHUIUIMHE «Pa3nuB-
Ka ¥ KpUCTaJUIM3aLMs CTAJIW» Uil CTYIeHTOB creruanbHoctu 22.03.02 cnenunanuzanuu «Me-
Talyprus cranuy: Marautoropck, MI'TVY, 2016. 8 c.

6. CronsapoB A.M., CenuBanoB B.H. M3yuyeHue BHYTpEeHHEro CTPOEHMsI CTalbHOMU
HENPEPHIBHO-IUTON 3aroToBKH: MeToIuYecKue yKazaHHs MO BBINOJHEHHUIO JabOpaTopHOI
paboThl 0 AUCUMILIMHE «Pa3IuBKa U KPUCTAJUIM3ALMS CTAIN» JJs CTYACHTOB HAlpaBJICHUS
22.03.02 «Metamtyprusi» KBaauduKauu «OakaiaBp» — MarHuToropck: u3a-Bo MarHuro-
ropcK. roc. TexH. yH-ta um. I.J1. Hocosa, 2016. 19c.

r) Ilporpammuoe o0ecnneuenne u UHTEpHET-pecypcehI:
Ilpocpammmnoe obecneyenue:

Haumenosanue [10 Ne norosopa Cpok 1elicTBUS JIMIIEH3UH
MS Windows 7 J1-1227 o1 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 beccpouno
FAR Manager 16_?860%0 PACPOCTPAIIEMOC | 5o - cpouro
7Zip CBOOOJTHO 0eccpovHO
pacrpocTpaHsieMoe

Humepnem-pecypcol

— HanmonaneHas nHGOpMaIMOHHO-aHATUTHYECKasl cucTeMa — POCCHIICKUN MHIEKC HAYYHOTO
mutupoBanus (PUHLI). — URL: https://elibrary.ru/project risc.asp.

— ITouckosas cucrema Akaaemust Google (GoogleScholar) — URL.: https://scholar.google.ru/.
— Nndopmannonnas cucrema — EamHoe okHO AocTyna K MHGOPMAIMOHHBIM CHUCTEMaM —
URL.: http:window.edu.ru/.

— depnepanbHOE TOCYIapCTBEHHOE OrOJKETHOE yupexkaeHue «DenepaibHblii HHCTUTYT MPO-
MBIIIIEHHON COOCTBEHHOCTHY. — Peskum mocrtyma: https://wwwl.fips.ru/

9 MaTepHaJ’leO'TeXHI/I‘leCKOG odecneueHue AUCHHUIIIIMHBI

Tun u nazeéanue ayoumopuu OcHawenue ayoumopuu

YyeOHast ayTuTOpus At TexHUUYECKHE CpeIICTBA OOYUCHHSI, CIyXKAIIKe I IPEICTaB-
MIPOBEJICHUS 3aHATUH JICK- | JICHUS Y4eOHOI HHpOpMAIHK OOJIBITION ayTUTOPUHU: MYJIbTH-
[IMOHHOTO THIA MeAMHBIE CPEICTBA XPAHECHHUS, TIEpeIaul U TIPEICTABICHUS

yaeOHnoi nadopmarmu. Cienpann3upoBaHHas MeOelb

YyeOHast ayTuTOpUS JIIS TexHUYECKHE cpecTBa OOYICHUS, CIYKAIIIE IS TPECTaB-
MIPOBEICHUS JIA0OPATOPHBIX | IEHUS Y4eOHOI HHpOpMAIHK OONBIION ayTUTOPUU: MYJIbTH-
3aHATHN MeMIHBIC CPEICTBA XPAHCHHUS, TIEpeIavd U TIPEICTABICHHUS

yueOHoit nHpopmanuu. Crenuann3upoBaHHas Medeb
JlaGopaTopHOe OCHaIICHHE:

- YCTaHOBKH 10 MOJISTMPOBAHHIO CTANIETUIABHIBLHBIX TIPOIIEC-
COB;

-MOJIeNU AJI U3YYECHUS ONTHUMAIILHOTO PeXKUMa 3arpy3Ku Ma-
TEPUAJIOB B 1€Yb U ONITUMAIILHOTO PACIIPEICIICHHEM CIIOS
[INXTOBBIX MAaTEPUAIIOB Ha KOJIOIIHUKE;



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

Tun u Hazeanue ayoumopuu

Ocnawenue ayoumopuu

- MOJIeJIb AJISl U3y4eHUs (PU3NYECKOTIO COCTOSTHUS 30HBI FOpe-
HUSL.

- MOJEJIH JJIsl U3YYEHUS yCIOBUM HENIPEPHIBHOTO BUKCHUS
MaTepHaJIOB B JIOMEHHOM II€YU U ONPEACIIAIOLICH POJIM CHIIO-
BOT'O B3aMMOJICHCTBHS ITIOTOKOB IIMXTHI U I'a3a,

- YCTAHOBKH JUIS N3Y4eHUS (PU3UUECKUX CBOMCTB MaTepHajIoB
- MOJIEJIH 110 U3YYEHUIO POBHOCTH CXO/a UIMXTBI

VYyeOHas ayquTopus ais
IPYIIIOBBIX U UHIUBU]Y-
aJIbHBIX KOHCYJIbTAlUi, Te-
KYLIEro KOHTPOJIS U Ipo-
MEKYTOYHOM aTTECTALNU

Kommbrorepnas Texuuka ¢ nakerom MS Office, ¢ monkiroue-
HHEM K ceTH «VIHTepHeT» ¥ C TOCTYIIOM B JIEKTPOHHYIO WH-
dbopMaImoHHO-00pa3oBaTeIbHyI0 cpeny yHuBepcutera. Crie-
[HATM3UPOBAaHHAs MEeOECIIh

[Tomemienue 11t camocTo-
ATEIbHOU paboThI

Kommnerorepaas texuuka ¢ makerom MS Office, ¢ moakimoue-
HUEM K ceTH «HTepHEeT» U C TOCTYIIOM B 3JICKTPOHHYIO WH-
dbopMarmoHHoO-00pa3oBareIbHyl0 cpeny yHusepcutera. Crie-
[MaJTU3UpOBaHHAs MeOeIh

[Tomemienne i XpaHEeHUsI
Y IPOPUIAKTHYECKOTO 00-
CITy)KMBaHUS y4eOHOTO
obopymoBaHus

Crienmanu3upoBaHHas MeOeb: CTEIUIAXKH ISl XPaHCHHS
y4eOHOT0 000PYIOBAHHS.

WHCTpYMEHTBI [T PEMOHTA yIeOHOTO 000pYI0BaAHHS.
HIkadbr Ui XpaHeHUs: y4eOHO-METOAMYECKON TOKYMEHTAIIH
U MaTepHaIOB




