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3aB. kadeapoii A.C. XapueHko




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[{enp npenoaBanus TUCHUIIIMHBI “HOBBIE TEXHOJOTHYECKUE PELICHUS B
METAJLTyprUH YEPHBIX METAIIOB” — JAaTh 00yYarolIMMCs 3HaHHs O BOJIOPOAHBIX Mpolieccax
MPOMU3BOICTBA JKeJe3a, MO3BOJISIOIIMUX YCTPAHUTD "yTIIepOAHBIN ciien" U yIydylluTh TAKUM
00pa3oM KOJIOrMYECKHE MMOKa3aTeIl METAJUTypru4ecKoro MpearnpusITHs, a TAaKkKe O
HEMPEPBIBHBIX CTaJCIIaBUIBHBIX MPOIIECCcax U arperaTax.

2 MecTo JUCUMILIMHBI (MOIYJIsl) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Jucuumnnrna HoBble TEXHOJIOTHUECKUE PEIICHHS B METAJUTYPIHH YEPHBIX METAJUIOB
BXOJIUT B 4aCTh Y4€OHOTO I1aHa (popMUPYyeMyIO yd4aCTHUKaMHU 00pa30BaTeIbHbBIX
OTHOIICHUN 00pa30BaTENIbHON MPOTPAMMBI.

Jis u3ydeHust TUCIUIUIMHBI HEOOXOAUMBI 3HaHUS (YMEHHUSI, BIAJACHHUS ),
chOpMUPOBAHHBIE B pE3yJIbTaTe U3YUEHUS AUCIUILUINH/ MPAKTUK:

PaznuBka 1 KpUCTAIUIN3AIUS CTAIN

KosmieBast o6paboTka cranu

JInrelinoe mpon3BOICTBO

MonenupoBaHue MPOIECCOB M OOBEKTOB B METAJLTYPIHH

[InanupoBaHue SKCIEPUMEHTA

[IpoekTHas neATeIbHOCTD

Teopus ¥ TEXHOJOTHUS JOMEHHOTO Ipoliecca

MeToap! Hccieq0BaHusl MaTEPHUaIoB U MPOLIECCOB

MarepuanoseneHue

Mertannypruyeckas TEIIOTeXHUKA

MaremaTnueckuil aHaJIn3

Tenmnodusuka

CoBpeMeHHbIE TEXHOJIOTUHU pecypcocOepekeHHsl B Y4epHON MeTalTypruu

duznyueckas XUMUs MIPOMETATUTYPIHUECKUX MPOIIECCOB

duznyeckas XUMHUS

3HaHus (YMEHUSs, BIIAJICHUS ), TOTyYCHHBIC TP U3yYEHUH JAHHOW TUCIUATUTAHBI
OyayT HeOOXOAUMBI [T U3YUEHHSI TUCIIUTUTHH/TIPAKTHK:

HayuHo-uccnenosarenbckas pabora

[IpoaBrkeHNE HAYYHOUN MPOAYKIIUU

[ToaroToBka K caaye U cada rocyJapCTBEHHOIO 3K3aMeHa

3 Komnerenuuu odyyaromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOYJIS1) M IVIAHMPYeMble pe3yJIbTaThbl 00yueHHus

B pesynbrare ocBoeHus iUCcUUIUIMHBI (MoAyisl) «HoBble TEXHOIOTHYECKUE PELICHUS
B METAJTYPrUH YEPHBIX METAJIJIOB» 00yUYaIOLIUICS JOKEH 001a/1aTh CIEAYIOIUMU
KOMITETEHIUSIMHU:

KO,Z[ HHAUKATOpa I/IHIII/IKaTOp JOCTHIKCHUA KOMIICTCHIINNU

[TK-1 Crioco6eH BBITOIHATH TEXHOJIOTHYECKUE OTEPAITAN 10 TIOTYICHHUIO
METAJITYPrUuecKoi MpoAyKIMH, ee JalbHelel oopadoTke

IK-1.1 OcCymecTBISIET TEXHOJIOTHYECKUE ONIEPALIAHN 110 MOTYYECHUIO
METAJITypruuecKoil MpoAyKInH, ee JanbHelel o0paboTke




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIHUILUIMHBI COCTABISIET 3 3adeTHbIX enunull 108 akaja. yacoB, B TOM

HHUCJIIC:

— KOHTaKTHas pabora — 73,9 akaz. 4acos:
— ayuTopHas — 72 axkaj. 4acos;
— BHeayauTopHas — 1,9 akaj. 4acos;

— camocTosTenbHas padora — 34,1 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

@dopma arTecTaluy - 3a4eT

AynutopHast ] o
KOHTakTHas paboTa E = dopma TeKyIero
o =
B B aKaJ. yacax 5 Bug KOHTPOJIS
Paznen/ Tema 3 (B axan ) == . P Kox
g & © | camocrosTenbHON | yCIIeBaeéMOCTH H
JTUCLUTUTAHBI 3 g o . | xommerenyu
O g g paboThI TIPOMEKYTOYHOM
Tlek naf. HPaKT. 'S aTTecTaluu
3aH. 3aH. | O &
1. Knaccuduxanuus HOBBIX
IpoLECcCOB 0e3yrIepoJHON
4epHOH MeTaJulyprun
1.1 HeoGxonumocThb B
HOBBIX TEXHOJIOTHYECKUX
ITonck
pelIeHHSX JUIs
“HPOPMAIIUH B
METaLTYPTHIEeCKIX HAVIHOM 1
TIPEATIPUSITHIA B YCIIOBHSIX 4 4 4 Y . YcTHbIH ompoc TIK-1.1
MaTeHTHOM
BO3MOJKHOTO BBEJICHUS
" . JaUTEepaType 1mo
YIIIEpOIHOTO Hajora" u
TeMe 3aHATHSI.
HapacTaomero aedunuTta
KOKCYIOIIMXC yTJIeH. 7
1.2 Knaccudukarust HOBbIX
MIPOLIECCOB MOJTYYESHUS
port i ITouck
YEPHBIX METAILIOB C
“HPOPMAIIUH B
UCII0JIb30BaHUEM HaAVHOM 1
BOCCTaHOBUTEJBHBIX 4 4 4 i N YceTHbli onpoc IK-1.1
. MIaTEHTHON
ra3oBbIX cmeceil. OCHOBHBIE
JHUTEpaType 1Mo
HepeleHHbIe TPOOJIEMEI B
TEMe 3aHATHS.
MpeaIaraeMbIX
COBPEMEHHBIX CXeMax.
HWroro no pazaeny 8 8 8
2. BoccranoBiieHue kesesa u3
PYAHOTO CBHIPbS KPYITHOMH
(pakuy BOCCTAaHOBUTEIBHBIMH
ra30BBIMH CMECSIMHU
2.1 Ipoueccer Midrex, Hyl
I u Hyl ZR:
y Touck
TEXHOJIOTHYECKUE CXEMBI,
uH(bOpMaIHY B
OIIIHH IO CHIPBIO U IO N Hoxman ¢
HAYYHOU 1 N
BOCCTAaHOBUTEIIBHBIM ra3am, 4 4 4 . npe3eHTanuei / TIK-1.1
7 MIaTEHTHON .
arperatsl, TeKyIiee VYcrHbli onpoc
JUTEpaType Mo
COCTOSIHUE U NIEPCTICKTHBBI,
TeMe 3aHATHS.
NPEUMYIIECTBa U
HEIOCTaTKH.
2.2 Ilpoueccei Purofer, 4 4 4 TTouck Joxman ¢ TIK-1.1




Arex: TeXHOJIOTUYECKHE
CXEMBI, OIIUH MO CHIPHIO U
M0 BOCCTAHOBUTEIBHBIM
rasam, arperatsl, TeKyIiee
COCTOSIHUE U NIEPCTICKTHBEI,
NpENMYIIeCTBa U

uHpopmanuu B
Hay4YHOH 1
HaTE€HTHOH

JUTeparype o

TeMe 3aHATHA.

npe3eHranuei /
VYcTHBIH ompoc

HEJIOCTATKH.
Hroro no pazzneny 8 8 8
3. BoccraHoBieHue xxenes3a u3
pYOHOH Menouu
BOCCTaHOBHUTEJILHBIMU ra30BBIMHU
CMECSIMU B KUIISIIEM CJI0€
3.1 Iporeccrr Fior, Finmet,
Cincored: TexHOmOTHYECKHE IMonck
CXEMBI, OIIIIUH IO CHIPBIO U uHopMany B Jlokaz c
M0 BOCCTAHOBUTEIBHBIM Hay4YHOI U .
4 4 4 Y N npe3eHTanueit / IIK-1.1
rasam, arperarsl, TeKyIiee MaTeHTHOM .
VYerHbIi omipoc
COCTOSIHHE U MIEPCIIECKTHBBI, JUTEpaType Mo
MIPEUMYIIECTBA U TeMe 3aHATHS.
HEIIOCTATKH.
3.2 Iporeccr Spirex, lron
Carbide: texnonornyeckue IMounck
CXEMBI, OMIINH MO CHIPHIO U uHpopmaliu B Jlokaz c
M0 BOCCTAHOBUTEIBHBIM Hay4YHOI U .
4 4 4 Y N npe3eHTanueit / IIK-1.1
rasam, arperarsl, TeKyIiee MaTeHTHOI .
YcTHBIH ontpoc
COCTOSIHUE U NIEPCIIEKTHBBI, JTepaType 1o
MIPEUMYIIECTBA U TeMe 3aHATHS.
HEIIOCTATKH.
Hroro no pazaeny 8 8 8
4. HeripepriBHBIE
CTaJIeTJIaBUIIbHBIC MTPOIIECCHI
4.1 OOwias xapakTepucTUKa [ouck
U Kiaccuukanus uHpopmaruu B Tlokna ¢
HEIPEPBIBHBIX Hay4yHOU U .
pep 4 4 4 y N npe3eHTanueit / IIK-1.1
CTaJIeILIaBUIIbHBIX MaTeHTHOM N
YcTHbIi onpoc
mpoueccoB. JJocTOMHCTBA 1 JMTepaType 1o
HEIIOCTATKH. TeMe 3aHATHS.
4.2 KoHCTpYKIIMOHHOE [Tounck
odopmiieHue HHPOPMAIHH B Joknaz ¢
CTaJICIUIaBUIIbHBIX HaY4HOH M .
4 4 4 v N npe3eHTanueit / IIK-1.1
arperaToB HEMPEPHIBHOTO MaTeHTHOM .
" VYeTHBIl onpoc
nerictusi. OCHOBHBIC JIuTepaType 1o
arperarsl U y3Jibl. TeMe 3aHATHS.
4.3 IIpocTpaHcTBEeHHAs
pa30MBKa IUIaBKH IO [onck
HECKOJIbKIM nHpopmanu B Jokaz ¢
CTaJICIUIaBHIIbHBIM HAYYHOH U .
2 2 1 v . npe3eHTaluei / IIK-1.1
arperaTaM HEIpepbHIBHOTO MaTEeHTHOM .
< VYcTHbli onpoc
neiictBus. Pacyer uncna u JATepaType 1o
BBIOOpP KOHCTPYKIIUH TeMe 3aHATHS.
PEaKkTopoB.
4.4 JIuteliHO-nIpOKaTHBIE
ITounck
KOMIUTEKCHI KaK pean3arus
uHpopmaru B
KOHLIETIUHA COBMEIICHHS N Joxmazn ¢
9 Hay4HO# U N
TIPOLIECCOB HEMPEPHIBHOM 2 2 11 HATeHTHOI npe3eHTanuei / [K-1.1
Pa3JIMBKH C IIPOLIECCAMU VYcrHblit ompoc
. JUTepaType 1o
OECKOHEYHO MPOKATKU
TeMe 3aHATHS.
CTaJIN.
HWroro no pazaeny 12 12 10,1
HWroro 3a cemectp 36 36 34,1 3auéT




Hroro o aucumruinHe | 36 | | 36 |34,1| 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jis peanu3anuu npeaycMOTPEHHBIX BUJIOB yueOHOM paboThl B KauecTBe
00pa3oBaTeNbHBIX TEXHOJIOTHH B MPENOIaBaHUH JUCIUIUINHBI «HOBBIE TEXHOJIOTHUECKHUE
peLIeHHs B METAJUTYPTHH YEPHBIX METAJIOBY» UCIOJIB3YIOTCS KaK TPAJUIIMOHHAS U MOAYJIBHO
-KOMIIETEHTHOCTHAs TEXHOJIOTUH, TaK M TEXHOJIOTUS TPOOJIEMHOTO U HHTEPAKTUBHOTO
o0OydeHusl.

Jlexu mpoxoaAaT Kak ¢popme nH(POPMAIIMOHHBIX JIGKIIUH, TaK U B OpPME JIEKLIUH -
KOHCYJIbTAIlMi, TJIe TEOPETHUECKUI MaTepuall 3apaHee BHLAACTCS 00YJatOIUMCS IS
CaMOCTOSITENILHOTO U3yUEHHSI, JJIs1 TIOJrOTOBKU BOIIPOCOB JIEKTOPY, TAKUM 00pazoM, JICKIUs
MIPOXO/IUT 1O THUITY BOIPOCHI-OTBETHI-TUCKyccUsl. MHOTAA JEKIMH IPOXOIAT B BHJIE
POOJIEMHOM JIEKIIUH C OCBEIICHUEM Pa3IMYHBIX HAYYHBIX OIXO0/I0B K TIOCTABICHHOMN
npobieme.

B uznoxeHnu JeKIMOHHOTO MaTepualia v MPH MPOBEJACHUH MPAKTHUECKUX 3aHATHHA
MPEIoIaraeTcsi Iepexoa OT PENPOAYKTUBHBIX METOIOB 00YUEHHS K YaCTUYHO-TIOUCKOBBIM
Y MCCJICIOBATEIbCKMM METO/IaM, Pa3BUBAIOIINM JIOTHYECKOE, TEOPETHUECKOE MBIIIICHHE,
YMEHHUE apryMEHTUPOBATh U OTCTAMBATh COOCTBEHHOE TOHUMaHue Borpoca. C 3TOH 1eIbIo
B03-MOXHO HCITOJIb30BAaHHE METOIOB IBPUCTHUECKUX BOIPOCOB M OPIHHCTOPMHUHTA
(MO3roBO# aTakm).

[Tpu npoBeneHNH MPAKTHYECKUX 3aHATHIA HEOOXOIUMO IIe/ICHAIPABICHHO
MEPEXOJAUTh OT PEMPOAYKTUBHBIX METOJIOB O0YUEHHSI K YACTUYHO-TIOUCKOBBIM U
HCCIIEIOBATEIILCKUM METOJIaM, Pa3BUBasl JIOTHYECKOE MBIIIUICHUE, YMEHUE apTyMEHTUPOBATh
Y OTCTaWBaTh COOCTBEHHOE MOHUMaHuE Borpoca. C 3TOH 1eIbI0 BO3MOKHO HCIIOJIB30BAHNE
KaK TPaJUIIMOHHOM, TaK MPOOJIEMHOM U HHTEPAKTUBHOM 00pa30BaTEIIbHBIX TEXHOJIOTHH.

Ha 3aHaTHAX 11€1ec000pa3Ho UCTI0Ih30BATh TEXHOIOTHIO KOJUICKTHBHOTO
B3aMMOOOYYCHUS, COBMEIIAs €€ C TeXHOJIoruen npodieMHoro ooyuenwus. [Ipu atom
HE00XO0AMMO MOBBI-IIATh M03HABATEIbHYI0 AaKTUBHOCTb CTYJEHTOB, OpPraHU3Yys
CaMOCTOSITENIbHYIO PA0OTy KaK MCCIE0BATENIbCKYIO TBOPUECKYIO TSI TEIbHOCTD.

Crenyer UCIIOJIb30BaTh KOMIUIEKC HHHOBAIMOHHBIX METO/IOB aKTUBHOTO O0yYeHHUS,
BKJIIOYAOIIUI B ce0s:

- CO3/1aHue NMPOOJIEMHBIX CUTYAIMH C MOKa3aTeIbHBIM PELICHUEM MPOOIIEMBI
npernoiaBaTeneM u 6e3 Hero;

- CAaMOCTOSTEJIbHYIO TOMCKOBYIO JIETEILHOCTh B PEILICHUH MTPOOIIEM, HAaPaBIIeMyIo
IIpero/iaBaTesneM;

- CaMOCTOSTEJIBHOE pellIeHne TpodeM 00yJaroIUMUCs M0/ KOHTPOJIEM
IpernoiaBaTess.

Peanu3zanust MHHOBAllMOHHBIX METO/I0B 00Y4YEHUS BO3MOXKHA C UCIOJIb30BaHUEM
CIIEAYIOIINX PHUEMOB:

- pacKphITHE MPENoaaBaTeIeM NPUUMH U XapakTepa HeyAay, BCTpeYaromuxcs Ipu
peleHnu nmpooiem;

- IGMOHCTpAINs Pa3HBIX MOIXO0/I0B K PEHICHUIO0 KOHKPETHOH MpoOiIeMsl;

- QaHAJIU3 TIOJYYEHHBIX Pe3yJIbTaTOB M OTHICKAHHE I'PaHMIl UX TPUMEHUMOCTH U JIp.

[Tpu npoBeeHNH 3aKIIIOYUTEIHHOIO KOHTPOJISI HEOOX0AUMO BBISIBUTH CTETIEHb
MPaBUIBHOCTH, 00bEMA, ITyOUHBI 3HaHUH, yMEHUI, HABBIKOB, MOJIYUYE€HHBIX ITPH U3YUEHUH
Kypca Hapsily C BbISIBIIEHUEM CTENIEHNU CaMOCTOSITEIbHOCTH B TPUMEHEHHH MOTYYEHHBIX
3HAHUU.

K uHTEpakTUBHBIM METO1aM, UCTIOIb3yEeMbIM IPU U3y4eHUN AUCUUIUTNHBI «HoBbIE
TEXHOJIOTUIECKUE PEIICHUS] B METALTYPTHH YEPHBIX METAJIOBY, OTHOCSTCS UCTIOIh30BaHUE
MPOOJIEMHBIX METOAOB M3JIOKEHUS MaTepraia ¢ IPUMEHEHUEM dBPUCTUIECKUX IPHEMOB
(co3manne MpoOIEMHBIX CUTYaIlUi | JIp.), @ TAK)KE CO3AaHUE dTICKTPOHHBIX MPOTYKTOB
(mpe3eHTanuii).



6 YueOHO-MeTOqMYECKOE 0OOecTedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroImXxcst

[TpencraBieHo B npuioxeHuu 1.

7 OneHo4YHbIe CpeACTBA 1JIsl IPOBeAeHHUS IPOMEKYTOYHOM aTTecTaluu
[TpencraBieHbl B IPUIOKEHUU 2.

8 YueOHO-MeTOAMUEeCKOEe M HH(POPMALIMOHHOE 00ecnieYeHHe U CHUILTNHBI

a) OcHoBHas JIMTepaTypa:

1. OCHOBBI METAIUTYPTUYECKOTO MPOU3BOJICTBA : YUeOHUK 171 BY30B / B. A. burees,
K. H. BnoBun, B. M. Konokonb1ieB [u ap.]. — 5-e u3a., crep. — Cankr-IleTepOypr : Jlanb,
2024, — 616 c. — ISBN 978-5-507-47607-7. — TekcT : 37eKTpOHHBIH // JIaHb : 3JIEKTPOHHO
-oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/397271 . — Pexwum gocTyma:
JUISL aBTOPU3. MOJIb30BATENCH.

0) lonoJIHUTeILHAS JIUTEpPaTypa:

1. Wlynsm, JI.A. DHEpro-skonornyeckuii aHamu3 3G PpEeKTHBHOCTH METaLTyprUYECKIX
npo-meccos : yuedHoe nocodbue / JI.A. Hlynsu. — Mocksa : MUCHUC, 2014. — 267 c. —
ISBN 978-5-87623-765-1. — TekcT : aneKTpoHHBIH // JIaHb : 251eKTpOHHO-0MOIMoTeYHAs
cucrema. — URL: https://e.lanbook.com/book/117063

2. CumoHsiH, JI.M. OueHka 1 myTy JOCTUKEHUSI SKOJIOTMUYECKH YUCTOIO
METaJUTYPrHUECKOTO TPOU3BOICTBA : yuebHoe nmocooue / JI.M. Cumonsn, K.JI. Koceipes,
A.W. KoueroB. — Mocksa : MUCUC, 2011. — 92 c. — ISBN 978-5-87623-408-7. —
TexcT : anexTponHslii // JIaHb : 31eKTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/117048

3. Kapmanosckasi, H. B. Dxonorust MeTamyprudeckoro npou3Bo/ICTBA | yueOHOE
nocobue / H. B. KapmanoBckas. — 2-e u3z. nepepad. u gon. — Hopusck : HITHUU, 2020 —
Yacte 1 — 2020. — 99 c. — ISBN 978-5-89009-728-6. — Tekct : anexkTpoHHbI#H // JIaHb :
aJIeKTpOHHO-OnOMoTeynas cucrema. — URL: https://e.lanbook.com/book/173792. —
Pexxum mocTyna: 1uist aBTOpU3. TIOJIb30BaTENECH.

B) MeToanueckue yKazaHusi:

YTunuzanus 0TX00B METaTypriuecKoro Nporu3BoOICTBa YepHbIX MeTaio/ H.B.
[Tanumes, B.A. burees, M.B. Iloranosa. - Marautoropck: M3n-8o Marauroropck roc.
TexH. yH-Ta uM. I'.1. Hocoga, 2018. 69c.

r) IIporpammuoe obecnieuenne u MHTEpHET-pecypcsl:

IIporpammHoe o0ecnieuenune

HanmenoBanue .
o Ne norosopa Cpoxk eicTBUS TUIICH3UH
7Zip CBOOOJHO  pacmpoCTpaHIeMOe OeccpouHO
FAR Manager CBOOOJHO  pacmpoCTpaHIeMOe OeccpovyHO
LibreOffice CBOOOJHO  PacmpoCTpaHsIeMOe OeccpouHo

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBbIE CHCTEMbI

Hazsanme xkypca CchlIKa
HarnmonanbHas HHGOPMAIHOHHO-aHATUTHIECKAS
cucreMma — Poccuiickuii  unzmekc HayuHoro | URL:https://elibrary.ru/project_risc.asp

HUTUPOBAHUA



https://e.lanbook.com/book/397271
https://e.lanbook.com/book/117063
https://e.lanbook.com/book/117048
https://e.lanbook.com/book/173792

depnepanbHOE TOCYAAPCTBEHHOE OFOKETHOE
yupexaenue «DenepanbHbIi HHCTUTYT URL: http://www1.fips.ru/
MIPOMBIIIJICHHON COOCTBEHHOCTH

DnekTpoHHBIE pecypchl onommorekn MI'TY nwm.

U https://host.megaprolib.net/MP0109/\Web

OnexkTpoHHas 0a3a MEPUOAWYECKHX W3TAHUI
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9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOYJIs1)

MarepuanbHO-TeXHHUECKOE 00eCcTieYeHnEe AUCIUTUINHBI BKIIOYALT:

1. YueOHas ayquTopusi s MpOBEACHUSI 3aHATHI JIEKIIMOHHOTO THIIa OCHAILIEHA!

- TEXHUYECKUMU CPEJICTBAMU O0yUYEHUS, CIY>KAIIUMHU ISl IPeACTaBIeHUS y4eOHOit
nHpopManuy 60JIbIION ayAUTOPUN: MYJIBTUMEANIHBIMU CPECTBA XPAHEHUS, IEpeJaun U
MpeACTaBICHUS yueOHOM HH(POpPMAIIHH;

- CIICIUATU3UPOBAHHON MEOEeIbIO.

2. YyeOHast ayTuTOpus AJsl IPOBEACHUSI MPAKTUYECKUX 3aHATUN OCHAIICHA:

TEXHUUYECKUMHU CPEJICTBAMU OOyUEHUS, CIY>KAIIUMHU IS IPEACTaBlIeHUs y4eOHOH -
TEXHUYECKUMHU CPEICTBAMU O0yUYEHUS, CIY>KAIUMHU IS IPEACTaBIeHUs yueOHOM
nHpopManuy 60JIBIION ayAUTOPUN: MYJIBbTUMEIUNHBIMU CPEJICTBA XPAaHEHHUS], Iepeladul U
npeacTaBieHus yueOHoi nndopmanmu;

- CIICUATU3UPOBAHHON MEOEeIbIO.

3. YueOHas ayauTOpHs Ij1s TPYIIOBBIX M MHIUBUAYATbHBIX KOHCYIIbTAIIUH,
TEKYIIET0 KOHTPOJIS ¥ MPOMEKYTOYHOM aTTeCTAllUU OCHAIIICHA:

- KOMITbIOTEpHO# TexHHKOH ¢ makerom MS Office, ¢ moakiroueHreM K cetu
«IHTEepHET» U ¢ JOCTYIOM B AJIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENbHYIO CPEy
YHHUBEPCUTETA;

- CHeNMaIM3UPOBAHHON MeOebIo.

4. ITomerieHue 1151 CaMOCTOSITEBHON pabOTHI OCHAILEHO:

- KOMITBIOTEPHO# TexHHKOH ¢ TakeTom MS Office, ¢ moakiroueHreM K cetn
«VIHTepHET» U € TOCTYIOM B JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTENbHYIO Cpely
YHHUBEPCUTETA;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

5. [Nomernenue i xpaHeHUs: ¥ MPOGUIAKTHIECKOTO OOCTYKUBAHHS Yy4eOHOTO
000pyI0BaHUsI OCHAIIICHO:

- CIIEMAIM3UPOBAHHON MeOEeIbIO: CTEJUIaXKaMU JIJIsl XpaHEHHs] y4eOHOro
o0opyI0BaHUs;

-MHCTPYMEHTaMHU JIJIsl peMOHTa y4eOHOro 000py/10BaHMs;

- mKadaMu 1J1s XpaHeHUs] y4eOHO-MEeTOINYECKON TOKyMEHTAINN 1 MaTepUaIIOB.
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TTPNJIOXXKEHUE 1
6 YueOHO-MeTOauYecKOoe 00ecIeueHne CaMOCTOSITEIIbHOM PaO0THI 00 YyJarOIIHXCS

Bonpocel a1 caMOnpoBEpKM MPEACTaBIEHbl B BUJE IPAKTUKO-OPHUEHTUPOBAHHBIX
3a/laHuil JJI OLIEHKU MCIOJIb30BaHUS IIPOM3BOJCTBEHHBIX M TEXHOJOTMYECKUX NaHHBIX. Takxke
BOMPOCHI Ui CaMONPOBEPKH IMPEACTABICHBI TEOPETHUECKUMH BONpPOCaMH, TpeOyrommue
pa3BEPHYTOr0 YCTHOI'O OTBETA, [I03BOJISIOLINE IPOBEPUTH YPOBEHD YCBOEHUS 3HAHUIN U OCBOEHUS
00Imux U IpoeCCHOHATBHBIX KOMIIETEHIMH 110 JUCLUIUINHE.

ITo qucuumiuHe «HoBbIE TEXHOJIIOTUYECKUE PEIICHNS B METAJULYPIUU YEPHBIX METAJIIOBY
IIpelyCMOTPEHA ayIUTOPHAs U BHEAYJAUTOPHAsI CAMOCTOSATENIbHAsA Pab0Ta 00y4aOIHUXCS.

AyIuTOpHAs CaMOCTOSATENIbHAS padoTa CTYJCHTOB MPEAIOIAraeT peleHne KOHTPOJIbHBIX
3a[a4 Ha MPAKTHYECKUX 3aHATHIX M BBITOJIHEHUE Ja00paTOPHBIX PadoT.

BOHpOCI)I A CaMONPOBCPKU IMPEACTABJICHBI B BHUAC MNPAKTHUKO-OPHUCHTHUPOBAHHBIX
3aIlaHHfI AJi1 OHCHKH HMCIOJb30BaHUA MPOU3BOACTBCHHBIX MU TCXHOJOIMYCCKUX AAaHHBIX. Taxoxe
BOIIPOCHL 1A  CaMOIIPOBCPKU MNPCACTABICHBI TCOPCTUYCCKMMH BOIIPOCAMU, TpG6y10HII/IMI/I
pa3BépHYTOFO YCTHOI'O OTBETA, KOTOPLIC IMO3BOJIAKOT HPOBCPUTH YPOBCHb YCBOCHUS 3HAaHUU U
OCBOCHHA O6H_II/IX u HpO(I)CCCI/IOHaJ'IBHBIX KOMHGTGHHI/Iﬁ 10 AUCLHMUIIIINHE.

HpnMeprle BOIIPOCHI IJIA YCTHOI'O OIIPOCa IO U3yYaeMbIM TEMaM

1. Knaccudukanus BHETOMEHHBIX TIPOIIECCOB TONYYSHHs JKelle3a Ta3000pa3HBIMU
BOCCTAHOBUTEJISIMU

2. IlpwuumHBI pa3BUTHS METAJLUTYpPTHH JKeJe3a

3. TepmoanHamuKa BOCCTAHOBJIEHHUSI OKCHUJIOB ejie3a ra3000pa3HbIMU BOCCTAHOBUTEISIMU

4.  TloaroroBka >kele30pYAHBIX MaTEPHAJIOB B MPOIECcCaX MPSIMOTO BOCCTAHOBIICHUS JKelle3a

5. TlomydeHue rybuaroro xenes3a B IIAXTHBIX Hedax — nporecc Midrex

6. Ilonyuenue rybuaToro sxene3a B IaxTHBIX medax — nporueccsl Hyl 1 u Hyl ZR

7.  Ilomyuenue ry0UaTOro Kene3a B IIAXTHBIX Mevax — mporecc Purofer

8.  IloxydueHue ry0UaToOro xene3a B MIAXTHBIX revax — mporecc Ghaem

9.  Tlomyuenue rybuaToro jkeuesa B IIAXTHBIX Me4ax — npouecc BL

10. Tlomyuenue rybuaToro xeie3a B maxTHbIX medax — nporecc KINGLOR METOR
11. Tlonmyuenue ry04aToro xeiesza B peTOPTax NePUOAUYECKOTO NEHCTBUS

12. TlomyueHue ry0uaToOro kejies3a B peakTope ¢ KHMIISIIHM CI0eM — mporiecc Fior

13. TlomyueHue rybuyaToro xenesa B peakTope ¢ KUImM cioem — npouecc FINMET
14. Tlonmyuenue ry09aToOro xejie3a BO BpalAIOMIUXCS TPYOUaThIX TIedax

15. Tlonmyuenue ry04aToro xeinesa B Ie4ax ¢ BpallalouuMcs moJoM — mpoiiecc Inmetco
16. TlomyueHue ry0ouaToro skejesa B medax ¢ Bpamfamimumcs mogaom — nporecc DRylron
17. Tlonmyuenue ry04aToro xeinesa B re4yax ¢ Bpamammmcs nojgom — nporecc FASTMET
18. TlomyueHue ry0ouaToro xejiesa B meuax ¢ BpaIlarImuMcs mogaom — mporecc 1 Tmk3
19. HenpepsIBHBIE CTaNEIIaBUIBHBIE TPOIIECCHI

20. JluTeiiHO-TIpOKaTHBIE KOMITIEKCHI



Oyenounvle cpedcmea 0l NPOGeOeHUsI NPOMENCYMOUHOU ammecmayuu

a) [linanupyembie pe3yJbTaThbl 00yUYeHHs U OlEHOYHbIE CPEJICTBA /ISl NPOBEACHUs MPOMEKYTOYHON aTTeCTANNM:

Kon
WNHnukaTop AOCTHIKEHUS KOMITCTCHITI O1neHOYHBIC CPEACTBA
WHJUKATOpa

IIK-1: Cnoco0eH BBINOJIHATH TEXHOJOTMYECKUE ONePaliy 10 MOJYYEeHUI0 MeTALIyPruiecKoil MPOAyKIUH, ee JajbHelineiil 00padoTke

IK-1.1 OcymiecTBiIsIeT TEXHOJIOIMYECKUe onepanuu 1o | [lepedeHb TeopeTHdecKuX BOIPOCOB K 3a4eTy:

MOJTYYCHUIO0 METAUTyPTUYeCKON MPOTYKIINHU, €€ 1. Knaccugwukaiysi BHEIOMEHHBIX IPOLIECCOB MOMyYSHHS Kee3a

nanpHeimei oopadoTke [IpuumHbI pa3BUTUS METAJLTYPIUU JKee3a

TepmoamHaMuKa BOCCTAHOBIICHHS OKCHJIOB XKeJle3a Ta3000pa3HbIMUA BOCCTAaHOBHUTEIISIMU
TepMmoauHaMuKka BOCCTAaHOBIIEHHS OKCHJIOB XeJlie3a ra3000pa3HbIMU BOCCTAHOBUTEISAMU
TepMmoamHaMuKa BOCCTAHOBIICHHS OKCHJIOB KeJie3a B pacIljiaBe

[ToaroroBka »*ene30pyIHbIX MaTepHalIOB B MTPOLECCaX MPSIMOro BOCCTAHOBICHUS XKejle3a
[Monyuenue ryouyaroro xeses3a B IMAXTHBIX nedax — mporecc Midrex

[Monyuenue rybuyaToro xesnesa B maxTHbIX medax — mporeccsl Hyl 1 u Hyl ZR
[Monyuenue rybuaroro xesnes3a B MAXTHBIX Medax — mporecc Purofer

0. Tlonyuenue rybuaroro »xerne3sa B IIAXTHBIX Hevax — nporecc Ghaem

1. Ilomyuenue ryOuaroro »*ene3a B IIaXTHBIX Meyax — npouecc BL

12. Tlomyuenue ryOuaroro xene3a B maxTHbIX nedax — rnpouecc KINGLOR METOR

13. Tlomyyenue ry0UaToro xeinesa B peTOpTax MepHOINICCKOTO ACHCTBHUS

14. TlomyuyeHue ry04yaToro xenes3a B peakTope ¢ KUISAIINM ClIoeM — mporecc Fior

15. T[lomy4yenue ry0ouaToro xeie3a B peakrope ¢ Kumsmmm ciioeM — nporecc FINMET

16. Tlomydyenue ryOuaToro xene3a BO BpalllalOIIUXCs TPyOUaThix meyax

17. Tlomydyenue ry0uaToro *xese3a B Ievax ¢ BpallaronuMcs moIoM — rporecc Inmetco

18. Tlomyyenwue ryOuaToro xesnesa B e4ax ¢ BpamaromuMmcs mogomM — rnpoiecc DRylron

19. Tlomydenwue ryGuaroro kesiesa B Iedax ¢ Bpamarommumcs mogaom — nporecc FASTMET
20. Tlomyuenue ry0o4aroro sxenesa B meyax ¢ BpaliarummMces mojaom — nporece 1Tmk3

21. HempepbIBHBIE CTAJICIUIABUIBHBIE TPOIECCHI

22. JluTeiHO-TIpOKaTHbIE KOMIUIEKCHI

RBooo~NOT kW




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHble CpeCTBA

IIpuMepHBbIe NPAKTHYECKHE 32 JaHUA:

1. WnentuduuupoBare NPOU3BOJICTBEHHBIM Mpoliecc IO NPEACTAaBICHHOW B 3aJaHUU
TEXHOJIOTHMYECKOH cxeme. JlomonmHuTh wuH(OpMAanKMIO B YacTH ONIUH IO CBHIPbIO U
BOCCTAaHOBMTENSAM, IIOJIy4aeMOM MNPOAYKIMM M €€ TpaHcrnoptupoBke. [loscHUTH npuHLIKI

I[GflCTBPI?I OTACIIbHBIX Y3JIOB U arperaros.
.
—

2. UnentudunupoBarb cxemy MPEACTABICHHBIX MPOU3BOJICTBEHHBIX MPOIEcCcOB. OOBICHUTH
Ha3HauY€HUE OCHOBHBIX Y3JI0B M arperaroB. [IosicHUTh cxeMy marepuanabHbIX NOTOKOB. [loka3aTh
aJbTepHATUBHBIE BapUaHTHI TPOBEIEHHUS JAHHOTO IIpollecca C HEKOTOPHIMH H3MEHECHUSIMHU

Ha60pa HCIIOJIB3yEMOT'O 060py,HOBaHI/I$I, OITMCaThb UX NJOCTOMHCTBA U HEAOCTATKHU.

Mpup.
® ras

XKenes.
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0) Ilopsiiok mpoBeaeHUs MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEIN U KPUTEPHH
OlLleHUBAHUS:

[IpomesxyTounast arrectanus o gucuurinie «HoBble TEXHOTOTUYECKHE pelIeHus B
METAJTYPrUH YEPHBIX METAIJIOBY BKIIIOYAET TEOPETUYECKUE BOIIPOCHI, MIO3BOJISIONINE OL[CHUTD
YpOBEHBb YCBOEHUS O0YUaAIOLIUMUCS 3HAHUH, U TPAKTHUUECKUE 3a]IJaHUS, BBIBISIONINE CTETICHD
c(hOpMHUPOBAHHOCTH YMEHUH U BIIaJeHUIA, TpoBoAUTCA B hopme 3aueTa (7 cemectp).

3aueT Mo JAaHHOM AUCLUIUIMHE IPOBOJUTCS B YCTHOU (hopMe MO BOIIPOCaM U3 CITHCKA,
JIOBEJIEHHOTO JI0 CBEJICHHUS CTYJEHTOB, BOIIPOC MOXKET COAEPkKAaTh HEOOIBIIOE TPAKTHIECKOE
3aJlaHue.

IMoka3aTeu ¥ KPUTEPUH OIlEHUBAHUS 3a4eTa:

— OLCHKY «3a4YTE€HO0» CTYACHT I1OJIy4acT, €CJIM MOKCT IIOKa3aTh 3HAHWA HAa YPOBHC
BOCIIPOU3BCACHUA U 00BsACHEHHS I/IH(l)OpMaI_[I/II/I, HWHTCJUICKTYAJIbHBIC HABBIKH PCHICHUS IIPOCTBIX
3aa4, MOXKET OaThb OLICHKY HPCHHO)KCHHOﬁ CUTyalllu.

— OILICHKY «H€ 3a4YTE€HO0» CTYACHT I10JIy4acT, €CJIM HC MOXKCT IMOKAa3aTb 3HAHUA HAa YPOBHC
BOCIIPOU3BCACHUA U 00BsACHEHHUS I/IH(bOpMaI_[I/II/I, HE MOJKCT ITOKAa3aTb MHTCJUICKTYAJIbHBIC HABbBIKU
pemicHus NpOCThIX 3a/ia4, AaTb OLICHKY npezmoxceHHoﬁ CUTyallun



