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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 . Ne

3aB. kadempoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHUECKHX TEXHOIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHYECKHX TEXHOIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[lenpto OCBOEGHMSI AMCUMILIMHBI SIBISIETCA TMOJy4YEHHE MPEICTaBICHUS OO0 OCHOBHBIX
npoIeccax COBPEMEHHON METAJUIypIHH — OKYCKOBAHHE >KEJIE€30PYAHOTO CHIPbs, MPOU3BOICTBO
YyryHa U CTaJIM IIyTeM U3Y4YE€HUSI OCHOBHBIX 3aKOHOMEPHOCTEH TEXHOJIOTHYECKUX MPOLIECCOB MPU
BBITIOJTHEHUH KCIICPUMEHTOB B J1abopaTopuu U 00paboTKe MPOU3BOJCTBEHHBIX PE3yIbTATOB C
IpUBJICYEHHEM (PU3MKO-MaTeMaTHYECKOro ammapara B cOOTBeTCTBUU ¢ TpeboBaHusiMu OI'OC
BO no nanpasnenuto noaroroku 27.03.04 «YnpasieHue B TEXHUYECKHX CUCTEMAX».

2 MecTo THCHHIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

JuctumrHa  TexXHONOTMYECKHe  TMPOLEeCcChl  METAJUIyprH4ecKoro  IPOU3BOJICTBA
(ToMeHHOEe, CTaJeIyIaBIIIbHOE) BXOAUT B YacTh y4eOHOro miiaHa GOpMUPYEMYIO YYaCTHHKaMHU
00pa3oBaTeNFHBIX OTHOIICHUH 00pa30BaTEIbHON TPOTPAMMBI.

Jns  wW3ydeHUs  JUCHUIUIMHBL ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUA),
chOpMUPOBAHHBIC B PE3y/IbTATE U3YUCHHS TUCIUIUINH/ TIPAKTHK:

®dusnka

Mertposorust 1 CpesIcTBa U3MEPEHU

[TpoekTHast 1A TETHLHOCTH

3nanus (YMEHHs, BIAJICHUS), TOJyYCHHbIE NMPH M3yYCHUU TAHHOM NUCIMIUIMHBI OymyT
HEOOXOMMBI [T U3YUSHHS TUCIUTUINH/TIPAKTHK:

[TpoekTupoBaHue aBTOMAaTU3NPOBAHHBIX CUCTEM

TexHuueckue cpecTBa aBTOMATHU3ALMH U YIIPABICHUS

MeToapl ONITUMH3ALUH

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00y4eHu st

B pesynbrare ocBoeHus aucuMIIMHBL (Moayinsd) «TexHoorMyecKkue MpoLecchl
METaJUIypruyecKoro MpOM3BOJCTBA (JOMEHHOE, CTaJCIUIaBUIIBHOE)» OOYydaroUMics JOJKEH
00J1a/1aTh CIEAYIOIMMU KOMIIETEHIUSIMU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

[1K-1 CnocoGeH npoBOAWTH HCCIEIOBaHME aBTOMATHU3UPYeMOro oOBEKTa M pa3padaThiBaTh
ACKU3HBIN IPOEKT aBTOMAaTU3UPOBAHHON CHCTEMBI YIIPaBJICHUS TEXHOJIOTUYECKUMU MPOLIECCaMuU

IK-1.1 Boinonusier cOop, 00paboTKy M aHaIU3 UCXOAHBIX JaHHBIX 00 OOBEKTe
yIIpaBJIeHUs], BKJIIOYasi cOOp CBEACHMH O 3apyOekHBIX M OTEUECTBEHHBIX
aHajorax

[1K-1.2 Bemonnser pacuersl, HE00XO0/IMMBbIE U1 MIPOEKTUPOBAHUS
aBTOMAaTU3UPOBAHHOM  CHUCTEMBI  YIPABIECHHUS  TEXHOJOIMYECKUMU
poreccamu

IMK-1.3 BrinosiHsieT NOATrOTOBKY MATEpHANIOB I OTYETAa MO pe3yJbTaram
o0cieioBaHus 00BEKTa aBTOMATH3alUU




4. CTpyKTypa, 00b€éM U colepkaHne TUCHHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKTHas paboTta — 37 akaJl. 4acoB:

— aynutopHas — 36 akaJ. 4acoB;

— BHeayJIuTOpHas — 1 akaj. yacos;

— caMocCTosTeNNbHAs paboTa — 71 akaj. 4acos;
— B opme npakTHuecKoii moaroroBku — 0 aka. 4ac;

dopma aTTecTaluy - 3a4ET C OUEHKOMN

AynuropHas ) s
o | KOHTaKTHas pabota E 3 ®dopma TeKyILero
= g X Bu KOHTPOJIS
Paznein/ rema 3 (B axaz. 4acax) g [y A . p Kon
S 3 ©| caMOCTOSITENBHOM | yCIeBaeMOCTH U
JTACIUTUTAHBI 5 [ . | xoMneTeHUH
O 2 £ paboThI TIPOMEKYTOYHOM
nmab. | mpakt. | 3 & ATTeCTallNH
Jlek. s < 11
3aH. 3aH. |Q &
1. Benenue.
1.1 IIpumeHeHue xeines3a U
ero cmiaBoB. PasButHe
METaJIITypTUYeCcKOM . TIK-1.1,
Cocrasnenue VYceTHbIi ompoc
MpOMBIIIeHHOCTH.  Ponb| 5 1,5 10 N TIK-1.2,
KOHCIICKTa JIeKIuH [ (cobecemoBaHue)
METAJIJIOB B COBPEMEHHOM TK-1.3
MPOMBIIIIEHHOM
MIPOM3BO/ICTBE.
HWroro no pazneny 1,5 10
2. Tlpou3BoacTBO UyryHa B
JOMCHHBIX II€4ax
Nzyuenue
TEOPETHYECKOTO Beimosaenne
Marepuania. KOHTPOJIbHOM
2.1 CoIpbeBbic MaTepHaIbI ITogroroska u paboThI IIK-1.1,
) 9 2 3/31 14 MK-1.2,
JIOMEHHOI1 IIJTaBKH. odopmiieHue 3amura TK-1.3
Pe3yNbTaToB KOHTPOJILHOM '
KOHTPOJILHOM paboThL.
paboTHI.
N3yuenune
TEOPETUYECKOTO Brinonnenune
Mmarepuana. nabopaTopHOH
2.2 Konctpykuus IloxnroroBka u pabotsr Nel MK-1.1,
' . 5 (15| 221 15 : MK-1.2,
JIOMEHHOM Meu. odopmnenue 3ammTa TK-1.3
Pe3yJIbTaTOB nabopaTopHO '
naGopaTtopHOH pabotsr Nel.
paboTsr Nel.
NsyueHnue
TEOPETUYECKOTO Brinmonnenne
Mmarepuana. nabopaTopHON K-1.1
. IMonroroBka u a60ThI No2. )
2.3 JloMeHHBI# poriecc 2 3/31 15 A P TIK-1.2,
odopmnenue 3ammTa K-1.3
pe3yJIbTaTOB nabopaTtopHoi '
nabopaTtopHOH paboTsr Ne2.
paboTsr Ne2.
Hroro no pazneny 55 | 88U 44
3. TIlpom3BomcTBo cTanmum U

IBCTHBIX MCTAJIJIOB




3.1 Oomue OCHOBBI CaMocTosITenpHOE . TIK-1.1,
VYeTHbIi onpoc
CTaJCILIaBUIIBHOT'O 15 5 H3y4eHHe TIK-1.2,
(cobecenoBanue).
MPOM3BOICTBA. JUTEPATYPBHI. TK-1.3
N3yuenue N TIK-1.1,
f[lZOI/I?,BO CTBléocHTz?II:/ITepHoe 15 | 441 5 yuebHoit (czgzzzmoggggg) TIK-1.2,
p s JUTEPATYPBIL. A ) I1K-1.3
TTouck 3 § IK-1.1,
3.3 MapTeHOBCKOe 1 3 | nonommuTenbHOM VYcTHBIH ompoc K-1.2
MPOM3BOJICTBO CTAJIN uHpopmaiuu o | (cobecemoBanue). HK-lI 3’
3aJIaHHOM Teme. )
CaMOCTOSTEIbLHOE . TIK-1.1,
3.4 BeluiaBka CcTanu B VYcTHBIN onpoc
ANEKTPUYECKHX Tedax 1 ! H3yHCHIC (cobecemoBanue) MIK-1.2,
P JUTEPATYPBI. A ) IK-1.3
3.5 KosmeBas o6paboTka Camocrosrensroe YcrHBI onpoc MR-1.1,
cTamn 2 1 HsyHerie (cobecemoBanue) TIK-1.2,
JUTEPATYPBHI. A ) TK-1.3
CaMocTosITeNpHOE Ve i OIDOC TIK-1.1,
3.6 PaznuBka cramu 2 6/21 1 U3y4eHHue (co 6TezZIHOB:£I/Ie) TIK-1.2,
JUTEPATYPHI. A ’ TIK-1.3
CaMocTosITepHOE " TIK-1.1,
3.7 Meramnyprus Menw, YcTHBIN onpoc
HUKEJIS U aJIFOMUHUS 2 1 H3YHCHIC (cobecenoBanue) TIK-1.2,
JMTEPATYpBHI. A ) I1K-1.3
HWroro no pazneny 11 | 10/61 17
Hroro 3a cemectp 18 |18/141 71 320
Wroro no nqucuumnnune 18 |18/141 71 3a4eT C OLIEHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JUis  peayM3anM  MPEAYCMOTPEHHBIX  BHJOB Y4eOHOM pabOTBl B KadyecTBE
00pa30BaTeNbHBIX TEXHOJOTUH B MPENOJIaBaHUU TUCIHUIUIMHBI «TeXHOIOTHYECKHUE MPOIIECChHI
METATYyPrHYECKOT0  IMPOU3BOJCTBA  (IOMEHHOE,  CTaJCIUIaBUIBHOE)»  HCIIOJB3YIOTCS
TPaIUIIMOHHASI U MOAYJIBHO - KOMIIETEHTHOCTHASI TEXHOJIOTHSI.

Jlekuu poOXoJAT KaK B TPAJAUIIMOHHON GopMe, Tak U B opMe JICKIIUH-KOHCYIIbTAIINH,
IJIe TECOPSTHUECKUI MaTepuall 3apaHee BBIIASTCS CTYACHTaM JUISl CAaMOCTOSTEIHPHOTO U3yUeHUs,
JUISL  TIOJATOTOBKH BOIPOCOB JICKTOPY, TakKhM OOpa3oM, JIEKIHS IPOXOJUT IO THITY
BOTIPOCHI-OTBETHI-TUCKYCCHSI.

JICKITMOHHBIN MaTepHall 3aKpeIuisaeTcs B X0Je J1JabopaTopHbIX padot. Ilpu mpoBeaeHun
71a00paTOPHBIX 3aHATUN HCIIOJIB3YETCS METOJ KOHTEKCTHOrO OOy4YeHHSs, KOTOPBIA IO3BOJISIET
YCBOMTBH MaTepHaJl IIyTeM BBISABICHUS CBSI3EH MEX 1y KOHKPETHBIM 3HAHUEM U €0 IPUMEHCHHUEM.

CaMmocrosiTenpbHasi paboTa CTYACHTOB CTHUMYJIHPYET CTYACHTOB K CaMOCTOSITEIBHOMN
popabOTKe TeM B IIPOIIECCE MOAMOTOBKH K HTOIOBOM aTTECTALIUY.

CrnemyeT UCTIOIB30BaTh KOMIUIEKC HHTEPAKTUBHBIX METOIOB O0YUCHWSI, BKIIOYAIOIIHIA B
cebs:

- yKa3zaHue MPOOJEMHBIX CUTyalluid B pabOTe JOMEHHBIX TeUed ¢ TOKa3aTeIbHBIM
peleHrneM mpo0sIeMbl IPeroaBaTesieM 1 0€3 Hero;

- CAMOCTOSITEIIEHYIO TIOUCKOBYIO JISATEIHHOCTh B PEIICHUN TIPOOJIEM 110 OCYIIECTBICHHUIO
JIOMEHHOT'O IPOIIECcCa, HANPABJISIEMYIO ITPETI0/1aBaTelIeM;

Peanu3anusi WHHOBAIIMOHHBIX METOJOB OOYYEHHsS BO3MOXHA C UCIOJIh30BAHUEM
CJICAYIOIIHMX TPHUEMOB:

- PacKphITHE MpernojaBaTelieM MPUYMH W XapaKTepa HEyAad, BCTPEUAMOIIUXCS IPU
peleHr: po0JIeM OCYIIECTBICHHS U KOPPEKTUPOBKU JIOMEHHOTO TPOIlecca, OIIEHKE PUCKOB U
OTIpeICIICHUHU Mep M0 00eCIIeYCHUIO OE30IMACHOCTH IIPH BBIIJIABKE YyTYHA B IOMEHHBIX ITeYaXx.

[Ipy 1mpoBeacHUH 3aKIIOYUTEIBHOIO KOHTPOJIS HEOOXOIUMO BBISBUTH CTCICHBb
MPAaBWIBHOCTH, 00beMa, TIIyOWHBI 3HAHWA, YMEHWMW, BIIAJICHUH, MOJYYECHHBIX TPU H3y4YCHUHU
JUCITUTUIMHBI HApSTy C BBISIBJICHHEM CTCIICHH CAMOCTOSITEIIbHOCTH B UX IPUMEHEHUH.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImMXcst
[Ipencrasneno B mpunoxxenuu 1.

7 OuneHovHnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUIIOKCHUHN 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIHHbBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. BureeB B.A. OCHOBBI METaTypru4eckoro mpou3sBojcra: yueOHuk / B.A. burees,
K.H. Bnosun, B.M. Konoxonbiie u ap.; nox pea. B.M. Konoxoneuea. - Cankt-IlerepOypr [u
ap.]: Jlans, 2017. - 614 c. : un. - (YuebHuk s By30B. CrienmanbHas quTeparypa). - bubnumorp. B
KOHIIE yacTeu. - ISBN 978-5-8114-2486-3-URL:
https://e.lanbook.com/book/1292237category=2738

2. TlpoektnpoBanue 0OOpYIOBaHMS IIEXOB arjIOMEPAlMOHHOTO W JIOMEHHOTO
NpoM3BOJICTBA | yueOHOoe ocobue / M. B. Aunpocenko, O. A. @unarosa, B. 1. Kagomnukos, E.
B. Kynukosa ; MI'TVY. - Maraurtoropck : MI'TY, 2016. - 1 snektpon. ont. auck (CD-ROM). -
3arn. ¢ Tutyn. skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/20808
(mata oopamenus: 06.09.2023). - MakpooObeKT. - TEKCT : 37eKTPOHHBIH. - CBEIEHHUS TOCTYITHBI
TaK)Ke Ha



https://e.lanbook.com/book/129223?category=2738
https://host.megaprolib.net/MP0109/Download/MObject/20808

CD-ROM.

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Usnes, C.A. Meramnypruueckue TEXHOJIOIMH. MeTtamnyprus 4€pHbIX METaLIOB !
yuebnoe mocooue / C.A. Usnes, M.I1. KimtoeB. — Mocksa : MUCHUC, 2017. — 45 ¢. — ISBN
978-5-906846-57-0. — Tekcr : anekTpoHHbIN // DnekTpoHHO-0nOIMoTeuHast cucrema «JlaHp :
[caitr]. — URL.: https://e.lanbook.com/book/108106 (mara obparuenus: 27.11.2019). — Pexum
JIOCTYTIA: JUIS aBTOPU3. TIOJIb30BaTENEH.

2. Kak mpaBuibHO Hamucath pedepar, KypcoBYIO M AMIUIOMHYIO paboThl / Bymienesa
FO.N. - Mockga :JlamkoB u K, 2016. - 140 c.: ISBN 978-5-394-02185-5 - TekcT : 3neKTPOHHBIIH. -
URL: https://new.znanium.com/document?id=108069

B) MeTonuyeckue ykazaHusi:

1. XKunkodaznusie u TBEpAO(DA3HBIC TPOIECCH TOTYYSHHUS YEPHBIX U IIBETHBIX METAJUIOB !
yuebHoe mocobue [ By3oB] / A. C. Xapuenko, C. K. Cubararymnun, 1. B. Makaposa [u ap.] ;
MarHuToropckuii rocyJapCTBEHHbIM TexHH4Yeckuii yHusepcurer uMm. 1. M. Hocosa. -
Marnurtoropck : MI'TY um. I'. . Hocosa, 2022. - 1 CD-ROM. - 3arn. ¢ tutyn. 3xpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20275

r) [Iporpammuoe o6ecneuenue u UnTepHer-pecypcebi:

IIporpammHoe oGecnieueHue

Haumenoanue N
0o Ne noroBopa CpoK AeHCTBHS JTUIICH3UH
MS Office 2007 |, 135 o1 17.09.2007 Gecepoaro
Professional
7Zip CBOOOJIHO PACIPOCTPAHIEMOE 0OECCPOYHO
FAR Manager CBOOOIHO PpacIpoCTpaHIEMOe OeccpoyuHO

IIpodeccnonanbubie 0a3bl JaHHBIX H MH(POPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI

HazBsanwue kypca CchblIKa
HaLII/IOHaJ'IBHaSI I/IHq)OpMaL[I/IOHHO-aHaJ'II/ITI/ILIeCKaSI
cuctema — Poccuiickuii umngexc wayunoro|URL: https://elibrary.ru/project_risc.asp
nutuposanus (PMHIL)
Poccuiickas  T'ocynapcrsennas  Gnommotexa. https://www.rsl.ru/ru/4readers/catalogues/
Karamoru
DneKkTpoHHbIe pecypchl oubmuoreku MITY wum. https://host.megaprolib.net/MPO109/Web
I'' 1. HocoBa J ' :

9 MaTtepuaJIbHO-TEXHHYECKOE 00ecnedeHne TUCIUTLIHHBI (MOLYJIs1)

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:


https://e.lanbook.com/book/108106
https://new.znanium.com/document?id=108069
https://host.megaprolib.net/MP0109/Download/MObject/20275
https://elibrary.ru/project_risc.asp
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web

1. VueOHast ayiuTOpHs ISl TPOBEIICHUS 3aHATHIA JICKIIMOHHOTO TUITA OCHAIIICHA:

- TEXHWYECKHMH CPEICTBAMHU OOYUYEHUS, CIYXAIUMH ISl TPEICTaBICHUS y4eOHOM
uHpopMalMK OONBIIOW AayAUTOPUU: MYJIbTHMEAUWHBIMH CpPEACTBA XPAHCHUS, Mepeladyd |
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. YueOHasi aymuTopwsi Ui TIPOBEICHHS J1a0OPATOPHBIX 3aHATUH: JabopaTopus
JIOMEHHOT'O ITPOU3BO/ICTBA - CHIEIMATH3UPOBAHHAS MEOETIb;

¢du3nvecKkre MOJEIH JOMECHHBIX Ie4el; 1a00opaTOpHbIE YCTAHOBKH ISl UCCIICTOBAHHMA
IPOLIECCOB, MPOTEKAIOIINX B JJOMEHHBIX I€4ax: MOJICNIb KOHYCHOTO 3arpy304HOr0 yCTPOWCTBA,
MOJIEIIb TOPHA JIOMCHHOM TIeUn

- CTIeUMAIN3UPOBAHHON MEOETIBIO.

3. YueOHast ayquTOpus Ui TPYIIOBBIX U WHAWBUAYAILHBIX KOHCYJIbTAIMNA, TEKYIIETO
KOHTPOJISL ¥ TPOMEKYTOYHOW aTTECTAllMU OCHAIICHA!

- KOMITBIOTEPHOW TEXHUKOH, C MOJKIIOYCHUEM K ceTH «VHTepHeT» M ¢ JOCTYIOM B
AIIEKTPOHHYIO HH()OPMAIIIOHHO-00Pa30BaTENbHYIO CPEly YHUBEPCUTETA;

- CIIeIUAIM3UPOBAHHON MEOEIIBIO.

4. [TomenieHue 1j1si CAMOCTOSITEILHOM PabOThHI OCHAIIICHO:

- KOMITBIOTEPHOW TEXHUKOH, C MOJKIOYCHUEM K ceTH «VHTepHeT» M ¢ JOCTYIOM B
AIIEKTPOHHYIO HH()OPMAIIHOHHO-00Pa30BaTENbHYIO CPEly YHUBEPCUTETA;

- CIIeUAIM3UPOBAHHON MEOEIIBIO.

5. Tlomemenne Juis XpaHeHUs H NPOPHIAKTHYSCKOTO OOCIY)KMBaHUS y4eOHOTO
000pyI0BaHUs OCHALIICHO:

- CTIEUMAIM3UPOBAHHON MEOEIBIO: CTeIIaKaMH JJIsl XpaHEHHsI y4eOHOT0 000pyAOBaHMS;

- THCTPYMEHTaMHU Il pEMOHTA y4eOHOT0 000PYI0BaHMS,

- mkadamu Ui XpaHeHUs y4eOHO-METOAMYECCKOM IOKYMEHTAIIMU U MATEPHAJIOB.



ITPUJIOKEHUE 1

6. YueOHO-MeTOAUYECKOE o0eceueHrne CAMOCTOSTEIbHOI PadoThI 00y4al0IMXCs

Mo nucuummmae «TeXHOJOrMYECKHME TPOLECCH METAJUTyprU4ecKOro IMPOU3BOJCTBA
(IOMeHHOe,  CTaleIUIaBHJIBHOE)»  TPEIyCMOTpPEHA  ayJAWTOpHAas W  BHEAyIUTOpHAs
caMocCTosTeNbHas paboTa 00ydJaroIIMXCs.

AynuTopHas ~caMoOCTOsTeNIbHAs paboTa CTYACHTOB MPEIIOJaracT BBITOJHCHHE
nabopaTopHbIX pabot. JlaboparopHbie pabOThI BHIIOIHIIOTCS MMCHbMEHHO MM Ha KOMITBIOTEpPE B
9JIEKTPOHHBIX TabmIax «Excely.

KonTpoJibHbIe BONPOCHI I MPOBEIEHUS TEKYIIEro KOHTPOJS M MPOMEKYTOYHOM
arrecTauuu B (popMe 3a4eTa ¢ OLEHKOI:

UYrto Takoe uyyryH?

CoctaB foMeHHBIX 11eX0B. OCHOBHOE U BCIIOMOIaTeIbHOE 000PyI0BaHUE.

Tunbl JOMEHHBIX 1IEXOB 10 B3aUMHOMY PacIOJI0KEHUI0 000py10BaHuUs.

Oco0eHHOCTH pacroNoKeHus: 000py10BaHUS OTHOCUTENLHO JIOMEHHOM IIeU B IOMEHHOM

1exe OJI0YHOro TUMa.

Oco0eHHOCTH pacnonoKeHus: 000py10BaHHUsI OTHOCUTENILHO JIOMEHHOM IIeUH B IOMEHHOM

1I€X€ OCTPOBHOTO THUIIA.

CnyxObl TOMEHHBIX LIEXOB.

TpaHcIIOpTHBIE MOTOKH JOMEHHOTO 1IeXa.

OO11ast cxemMa IPOU3BOJICTBA YEPHBIX METAIIIOB.

XVUMUYECKUH COCTaB Kele3HbIX pyA. TpeboBaHMS K KauecTBY JKEJIE3HBIX Pyl M

HE00XO0/IMMOCTh MOATOTOBKHU MX K JIOMEHHOM IUIaBKe.

10. Tumbl Xene3HbIX pya MO pynoodpasyromemMy MuHepary. OCHOBHBIE MECTOPOXKICHHS
JKEJIE3HBIX PYLI.

11. darockl JOMEHHOM JIABKH, TEXHOTC€HHOE ChIPhHE.

12. CriocoObI TOArOTOBKHU Pyl K JOMEHHOM T1aBke. HazHaueHue u XxapakTepucTHKa ClIoco00B
OKYCKOBAHHS KeEJI€30PyIHBIX MaTepUaIOB.

13. CymrHocTh arnomepanoHHOro mpolecca.

14. YcrpoiicTBo 1 paboTa KOHBEWEPHOW arioMepalliOHHON MalllWHBI.

15. Y nanenue BpeAHbIX IpUMeECEH IPU arjoMeparum.

16. TpeGoBaHMsI K TOTUTMBY TOMEHHOM IIJIABKH W BUIBI €TO.

17. CymHocTh mpoliecca KOKCOBaHHMSI KaMEHHBIX yrieil. OOmee ycTpoiictBo u pabota
KOKCOBOM OaTapew.

18. T'openne yriaepoga y ¢ypM M cocTaB rasza o JUIMHE (ypMEHHOro odara. M3meHeHue
coCTaBa rasa 1o BbICOTE TIEUH.

19. IIpoTHBOTOK MaTepHaJIOB U T'a30B B JIOMEHHOM neun. [IpHunHbl olycKaHus MaTepHajoB B
JIOMEHHOM MeYH.

20. Pacnipenenenne MaTepraioB Ha KOJIOUIHHUKE MIPH 3arpys3Ke.

21. TIpssMoe 1 KOCBEHHOE BOcCcTaHOBICHHE OKCUI0B. Ocobennocth. [Tokazarenn. CpaBHeHHE
IPSIMOIO U KOCBEHHOTO BOCCTAHOBJIEHHUS.

22. BoccranoBiieHHE KPEMHHS, MapraHila, BAHAAUS U THTAHA B JOMEHHOH TTEYH.

23. O6pa3oBaHue YyryHa B JIOMEHHOW Ne4yd. Buibl uyryHOB, BBIIUIABISEMBIX B JJOMEHHBIX
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69.

[InakooOpa3oBanue B JOMEeHHOH neud. [lepBUYHBIM, TPOMEXYTOUHBIH, KOHEUHBIH IIITAK.
CocraB KOHEUHOTO IUTaKa. TpeOoBaHUS K IIJIaKaMm.

[ToBenenue u GanaHc cepsl B IOMEHHOM neun. BHetoMenHas necynb(ypanus 4yryHa.
OcHOBHBIE TYTU U CIIOCOOBI CHUYKEHUS pacXo/ia KOKca IPH BBIIJIABKE YYT'yHA.

OG611ee ycTpoiCTBO U COCTaB KOMILJIEKCA JOMEHHOM MeUH.

Brimtyck 1 yoopka npoayKToB IJIaBKU. JIMTEHHBINH TBOD.

JlocTraBka ¥ XpaHEHHUE IMXTOBBIX MaTEPUAJIOB HA JOMEHHOM IeuH.

Cxema u paboTa IBYXKOHYCHOTO U OECKOHYCHOT'O 3arpy304YHBIX YCTPOICTBA JOMEHHOM
HEeYH.

[Tonada 1 HarpeB nyThs. Y CTPOUCTBO U paboTa BO3IyXOHArpEeBaTEIICH TOMEHHOM MeUH.
Cxema OYMCTKH IOMEHHOI'O ra3a. Anmaparsl.

OCHOBHOE pa3auyue YyryHa u ctajiu?

UYro Takoe cranb?

Bunbl cTanu 1no creneHu pacKUCICHHOCTH

Urto Ha3bIBaeTCs PACKUCIEHUEM CTaJIN?

Kakue MaTepuanbl Ha3bIBAIOTCS METAJUNIMYECKON HIUXTON?

Kakue marepuainbl Ha3bIBalOTCS HEMETAIIMUECKOM IUXTON?

N3 Kak1X OCHOBHBIX KOMIIOHEHTOB COCTOUT CTaJICIUIABUIIbHBIA HUTAK?

UTto Ha3bIBa€TCSI OCHOBHOCTHIO 1JIaKa?

Kak Ha3bIBaeTcs cTajip ¢ pa3jauyHON CTENEHbBIO JIETUPOBAHUS?

Kakue cranemnynaBuiabHble arperatbl MOI'yT UCIOJIb30BaThCS J1JISl BBIIIABKU CTaNN?
Hapucyiite cxemy npoduis KUCIOPOIHOTO KOHBEPTEPA.

HazoBure mmxToBble MaTepuaibl, KOTOPbIE HCIHOJB3YIOTCS IpPU BBIIUIABKE CTalU B
KHCJIOPOJHOM KOHBEPTEPE.

Jl1st yero ucnonb3yeTcs U3BECTh B KUCIOPOAHO-KOHBEPTEPHOM ITpoLiecce?

Ha3oBuTe OCHOBHBIE Pa3HOBUHOCTH BBIILJIABKU CTAJIA B KUCIOPOJIHOM KOHBEpTEPE.

Kak ocymecTBisiercs rmojaya Kuciopoa Ipy BhIIJIaBKE CTAJIM B KOHBepTepe?

I'ne nmpoBOAUTCS paCKUCIIEHHE U JIETUPOBAHUE KOHBEPTEPHOM CTaIM?

Kakum mMoxeT ObITh MaKCHUMAaJIbHBIM pacxoj JoMa B HIMXTE KHUCIOPOJHO-KOHBEPTEPHOM
MJIaBKU?

Kak npousBoauTcs BBINYCK CTalM U3 KOHBEpTEpa?

Hapucyiite cxemy pabodero npocTpaHcTBa IByXBaHHOTO arperarta.

Kakue nu3BecTHbI pa3HOBHIHOCTH KOBILEBOM 00pabOTKU cTanu?

[ToprroHHBIN HUPKYISALMOHHBIN CIIOCOOBI BAKYYMHOM 00pabOTKH cTanu

KaxoBa rnaBHas 11e51b BaKyyMHOU 00paOOTKH CTamu?

Kakwue 3amaun pemaroTcst Ipu NpoAyBKE CTAIN B KOBIIE MHEPTHBIM ra3om?

Kakue nHepTHbIE Ta3bl UCIOIB3YIOT JUISl MPOAYBKU CTAJIM B KOBIIE?

Ha3zoBute 0cHOBHBIE CLIOCOOBI PA3JIMBKH CTAJH.

HazoBure 1Ba 0OCHOBHBIX c110CO0a pPa3IUBKH CTAIN B U3JI0KHUIIBI.

KaknmMu ObIBarOT M37I0KHUIIBI 110 BUJTy UX MONEPEYHOT0 CeUeHUsI?

B kakue u3710KHULIBI PA3IUBACTCS CIIOKOWHAsA, KHUISIIas, MOJYCIIOKOWHAs CTallb?
Kakune ciocoObl HCTIONB3YIOTCS I 3aKYIOPUBAHUS CIIMTKOB KHUITSILEH cTanu?

Urto pacnosiaraercs B BEpXHEW YaCTH CIIUTKA CIIOKOMHOM cTamn?

Kakue pa3HOBUIHOCTH Ta30BBIX My3bIpel OBIBAIOT B CIMTKE KUITALICH CTaIu?

Kakue pa3HOBHIHOCTH ra30BbIX My3bIpeil OBIBAIOT B CIIUTKE MOJIYCIIOKOWHOW cTanu?
ITepeuncnure ocHOBHBIE pazHOoBUAHOCTH MHJI3.

ITouemy onna u3 pazHoBuaHocteit MHJI3 Ha3biBaeTcs paguanbHOM?

Kakue mnpenmyiiecTBa HMMEET HENpPEpBbIBHAs pa3iuBKa CTadd IEpel] pPas3IMBKOW B
HU3J10KHUIBI?

Kakyto reomerpuueckyro ¢urypy HMeeT IONEpeYHOe CceueHHe  CcIasi00Boi
HETPEPHIBHOJIUTON 3aTOTOBKHU?

Kakue marepuaisl ABISIOTCS PACKUCIUTENSAMU U JIETUPYIOIIUMHU?



70. Ha3zoBuTe IIMXTOBBIE MaTEPHUAIbl, KOTOPbIE UCIIOJIB3YOTCS IIPU IPOU3BOICTBE ATIFOMUHUS,
MeAH, HUKEJIS.

71. Kakue arperatbl UCIIOJIb3YIOT IIPU POU3BOICTBE LIBETHBIX METAIIIIOB?

72. B 4yeM OCHOBHBIE OTJINYHS METAJUTYPTHH YEPHBIX U I[BETHBIX METAIIOB?

JlabopaTopnasi padora Nel «3yyenne KoJu1leKIMH 00pa3loB CHINYYHUX MATEPHAJIOB M
NMPOAYKTOB JOMEHHOI MJIaBKI)
Bonpocs 1u1st mpoBeieHrs TEKyIero KOHTposIst 1abopatopHoit paboter Nel.

1. OmnpezneneHue CbIpbEBBIX MAaTEPHAIOB JOMEHHOM MEYH.
1.1 Kokc?
1.2 Xenesubie pyapi?
1.3 KpacHsle xene3Hsku?
1.4 MarHuTHble KeJIe3HAKU?
2. TIpomyKTel JOMEHHOH IIABKH.
2.1 Yyryns1?
2.2 TlepenenbHble U TUTEHHBIE YYTyHbI?
3. IIpoaykTel mojgy4yaeMble U3 JOMEHHOH MEYH.

JlaGopatopnasi pabGora Ne2 «J/I[BukeHMe M pacnpeaeieHHe Tra3oBOro ImoTOKa B
AOMEHHOM me4m»
Bomnpocs! 11 mpoBeeHnst TEKYIIETro KOHTPOJIs TabopaTopHOi paboTs! No2.

1. Kak onpezensiercst motepst Haropa?
2. llonsATue creneHu ypaBHOBEUIMBAHUS?
3. UW3ydenue BIUSHHS CKOPOCTH ABMIKEHUS ra3oB?

JlabopaTopnasi pabora Ne3 «/laBjieHne MIUXTHI HA )KUIKHE NPOAYKTHI IJIABKH
Bomnpocs! 11 mpoBeieHns TEKYIIEro KOHTPOJIs 1abopaTOpHOI paboTh! Ne3.

1. Kaxue cuiibl BO31€HCTBYIOT Ha XKUAKUE MPOIYKTHI IIJIaBKU?

2. Yrto mpoucxoauT B TOpHE JOMEHHOH Me4YH MpHU BhIITycKe?

3. UYro mpoMCXOAUT NMPH BEITECHEHUH CBHIITy4Yei cpeb?

JlabopaTtopHasi pabora Ned «Pusnueckoe MOJACJIUPOBAHNE KPHUCTALIA3ALNUA
CTAJIBHOIO CJIUTKA»

Bompocsr 1u1st mpoBeneHus TeKyIero KOHTPOJIs T1abopaTtopHoit paboTel No4.

1. Tlo xakoMy 3aKOHY U3MEHSIETCS TOJIIIMHA 3aTBEP/IEBIIETO CJIO0S C TEUEHUEM BPEMEHH?

2. Kaxkoii xapakTep HOCUT KPUCTAJUTH3AIUS BCETO CIUTKA B LIETOM?

3. Kak nmupkyaupyeT paciuiaB B He3aTBEepCBIICH YaCTH CITUTKA?



MNPUJIOKEHHUE 2

OueHovHbIe CpeACTBA /1JIsl MPOBeAeHHUsI MPOMEKYTOUHOI aTTeCTAlNU

a) [lnanupyembie pe3yJbTAThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl IPOBEACHUS NMPOMEKYTOUHON aTTecTAlNM:

CTpyKTypHBIii
AJIIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHUS OueHouHbIE CpEACTBA
KOMIETEHINH

INIK-1 - Cnocoben MpOBOAUTH HCCICAOBAHUEC ABTOMATU3UPYEMOTI'O o0beKTa U p83pa6aTBIBaTB 3CKU3HBIN IIPOCKT aBTOMaTHSHpOBaHHOﬁ CHUCTCMBI
YHpaBJICHUA TCXHOJOTHICCKUMHA NPOoHCCCaM

IK-1.1 Brimomnusier coop, 00paboTKy 1 aHaU3
MCXOJIHBIX JIAaHHBIX 00 00BEKTE
yIpaBleHUs, BKIOYasi cOOp CBEACHHI O
3apyOeKHBIX M OTEYECTBCHHBIX aHAJIOTrax

OO6paboTka 1 aHAIN3 PE3yNbTATOB JIabopaTopHbIX padoT. [locTpoenue rpadukos
3aBUCHMOCTel. Harmncanue BBIBOJOB. 3alnTa MOTYyYSHHBIX PE3yJIbTaTOB UCCIEA0OBAHUN.

[IK-1.2 BerlmoHsET pacueThl, HEOOXOUMBIC JIJIs BbINOMTHUTE SKCIIEPUMEHT Ha JEHCTBYIOIUX 00BEKTAX IO 3a/JaHHBIM METOJIMKAM U
MPOEKTUPOBAHUS aBTOMATU3UPOBAHHOMN 00paboTath pe3ynbTaT ¢ IPUMEHEHHEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTUH U
CUCTEMBI yIPaBJICHUS TEXHOJOTUYECKIUMH | TEXHUYECKHUX CPEJCTB.
mporeccamu

1. Bemmonnenue nabopatopHoit paboTsl o Teme «M3ydueHue komiekuuu o0pasoB
CBIITYYHX MATEPUAJIOB U IPOAYKTOB JOMEHHON IIJIaBKU»

2. BrmonHeHue mabopaTopHO paboThl Mo Teme: «JIBIDKEHHE M pachperesieHHe
ra3oBOro IOTOKa B JOMEHHOM IEUn»

3. Brmonaenue mabopartopHoil paboTel Mo Teme «JlaBleHHe MMXTHl Ha JKUAKHE
MPOIYKTHI TUIABKU»

4. BeinonHenue ynabopaTopHOW paboThl mo Teme: «Ddusnueckoe MOIENUpPOBAHUE
KPUCTAJIJIN3ALUU CTAJIbHOTO CIUTKA»




I1K-1.3

Brimonaser MMOAr0TOBKY MAaTCpUAJIOB IJIA
OTYETA I10 pE3yjibTaTaM 06CJ'IGI[OBaHI/ISI
00BeKTa aBTOMaTHU3alun

Hepeueub meopemuiecKux 6onpocoe K zauenty.:

=
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10.

11.

OrnpeaenuTp TUIT SKCIUTyaTUPyeMoTo obopynoBanus. Onucarh TPUHIUI paOOTHI.
BrisiBneHre OCHOBHBIX (DAKTOPOB BIUSIONINX Ha PABHOMEPHOCTh PACIIpeIeICHIS
MaTepuaioB B IOMCHHOMW MEYH.

BrisiBneHre OCHOBHBIX (DAKTOPOB, BIUSIONINX HA KAYECTBO CTAJIH.

Ha3nauenune oCHOBHBIX YacTeil JOMEHHOM neun. OrHeynopHbIE MaTepUalbl,
pUMEHsIeMbIe [T (PyTEPOBKH.

Martepuassl AJi1 TPOU3BOJCTBA UyTyHA, 3HAUCHUS UX U TPEOOBAHMUSI MPEABSBIISIEMBbIC
K HUM.

3arpy3ka IUXTOBBIX MaTepUaIoB B JOMEHHBIC M€Y H.

[To xakuM peaxkiusM MPOUCXOIUT BOCCTAHOBJICHHE OKCHJIOB JKejie3a B JOMEHHOM
MeYH, U IPU KaKUX YCIOBHUSIX OHU MPOTEKAIOT.

JlyThbe, NBU)KEHUE Ta30B B MI€YH U U3MEHEHUE UX TEeMIIEPATypPhl, COCTaBa, KOJIMYECTBA
U TaBJICHUA.

Knaccudukanms cramu mo XuMH4€CKOMY COCTaBY, Kaue€CTBY, HA3HAYCHHIO U CTIOCO0Y
MIPOU3BO/ICTBA.

CymHocTh mporiecca nosiydeHus ctayii. OCHOBHBIE PEaKIIUU CTaETUIaBUIIBHBIX
MPOIIECCOB.

Y cTpoiicTBO KUCIIOPOTHOTO KOHBEPTEPa, GyTepOBKa KUCIOPOJHOTO KOHBEPTEPA.




0) Ilopsanoxk mnpoBeaeHMsl NPOMEXKYTOYHOH aTTeCTallMH, NOKa3aTeJld M KpHUTepHH
OLlCHMBAHMUS:

IIpomexyrouHas  arrecrauuss 1O  JHACLUIUIMHE «TexHonoruueckue  IPOLECCHI
METAJITyPrUuecKOro IpPOU3BOJCTBA (JIOMEHHOE, CTAJICIUIABHWIIBHOE))» BKJIKOYAET TEOPETHYECKUE
BONPOCHI, MO3BOJISIIOIIME OLIEHUTh YPOBEHb YCBOCHHS OOYYaIOLUIMMMCSA 3HAHWHA, M MPAKTUYECKUE
3aJJaHMs, BBISBISIIONINE CTETIEHb COPMUPOBAHHOCTH YMEHUH U BIIQJICHUH, IPOBOJAUTCS B hopMe 3aueTa
C OLIEHKOM.

3a4yer ¢ OLUEHKOW MO JaHHOH AMCUMIUIMHE MPOBOJUTCA B YCTHOW (opme mo Bompocam. [Ipu
OLIEHKE 3HaHUI Ha aTTecTalluu 00sA3aTeNbHO YUUTHIBAECTCS OLICHKA, IOJIydYeHHAs: 00Yy4arolMCcs paHee
IIPU 3aLIUTE WHAUBUIYAIBHOHN 1aO0paTOPHOI pabOThI MO OCHOBAM METAJUTYPIHUECKOTO MPOU3BOCTBA
KOHKPETHOTI'0 TEXHOJIOTMYECKOT0 MpoIiecca.

IToxa3zatenun u KPUTECPHUHA OLICHUBAHUA 3a4€Ta € OIIEHKOI:

— Ha OLIEHKY «OTJIHYHO» (5 0aymioB) — oOydaromuiics AEMOHCTPUPYET BBICOKMH YpOBEHb
cpOPMHUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CUCTEMAaTHYECKOEe U INIyOOKOe 3HaHUE y4eOHOro
MaTepuaia, CBOOOJHO BBITIOIHSIET MPAKTUYECKHE 3a1aHMs, CBOOOIHO OTIEPUPYET 3HAHUSIMH, YMEHHUSIMH,
IMPUMCHACT X B CUTyallUAX MOBBIIIICHHOM CJIOKHOCTH,

— Ha OIEHKY «xopomo» (4 Oamra) — oOydarouuics IEeMOHCTPUPYET CPEIHUM YPOBEHBb
C(i)OpMI/IpOBaHHOCTI/I KOMHGTGHHI/If/'II OCHOBHBIC 3HAaHHA, YMCHHA OCBOCHBI, HO JOITYCKArOTCA
HE3HAYUTCIIbHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUSA IIPU AHAIUTUYCCKHUX OIICpaluiax, IMNCPEHOCC
3HAaHUI U yMEHHUI HA HOBbIC, HECTAHIAPTHBIC CUTYAIIUH;

— Ha OLIEHKY «yd0BJETBOPHUTEIbLHO» (3 Oamia) — oOyyarouuiicss 1eMOHCTPUPYET OPOTOBBIN
YPOBEHb C(OPMUPOBAHHOCTH KOMIIETEHIIMHA: B XOJ€ KOHTPOJBHBIX MEPONPUATHI JOMYCKAIOTCS
OLIMOKH, MPOSABISAETCS OTCYTCTBHE OTAEIbHBIX 3HAHUH, YMEHH, HABBIKOB, 00yYarOIUICS NCIBITHIBAET
3HAYMUTENbHbIE 3aTPYIHEHUS MPU ONEPUPOBAHUU 3HAHUSAMHU U YMEHMSIMU IPU UX IEpeHOCe Ha HOBBIE
CHUTYaIIH;

— Ha OIICHKY «HEeY/I0BJIETBOPUTEIbHO» (2 Oanna) — o0yJaromuiics 1eMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTHUECKOrO MaTepHuala, IOMYyCKaeT CYIIECTBEHHBbIE OIIMOKH, HE MOXET MOoKa3aTh
MHTEJJIEKTYallbHbIE HAaBBIKU PEIICHUS MPOCTHIX 3a/1a4;

— Ha OLIEHKY «Hey/10BJ1eTBOpUTeIbHO» (1 Oamn) — oOydaronuiics He MOKeT MOKa3aTh 3HAHUSA
Ha YpOBHE BOCIIPOU3BEJICHMS M OOBACHEHHS MH(DOpMAIMU, HE MOXKET MOKa3aThb MHTEJUIEKTyaJbHbIE
HaBBIKM PELICHUs MPOCTHIX 3ajau.



