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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

IIporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKo

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

IIporokomor 20 1. 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 kaeapsl MeTauryprud i XMMHUYECKUX TEXHOJIOTHI

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzanuu B 2029 - 2030
y4eOHOM oy Ha 3aceaHuy Kapeapsl MeTauTypriui i XUMUYECKIX TEXHOJIOTUN

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.C. XapueHko




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

Cuctembl aBTOMATU3AIMN U YIIPABICHUS

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

[TpoekTupoBaHue aBTOMAaTU3NPOBAHHBIX CUCTEM

TexHuueckue cpecTBa aBTOMATHU3ALMH U YIIPABICHUS

MeToapl ONITUMH3ALUH

[lonrotoBka K mpoueAype 3amluThl HW  MPOLEAypa  3allUThl  BBITYCKHOM
KBTI (UKAITMOHHON pabOThI

3 Komnerenuun odyyarouierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHUs

B pesynbrare ocBoeHus aucuMIIMHBL (Moayins) «TexHolornyeckue MpoLecchl
METaJUTypruyecKoro MpOM3BOJCTBA (IOMEHHOE, CTAJEIUIaBUIIBHOE)» OOydarolMics AOJKEH
00J1a/1aTh CJIEAYIOIMMHU KOMIIETEHIUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

[1K-1 CnocoGeH npoBOAWTH HCCIEIOBaHME aBTOMATHU3UPYEMOro oOBEKTa M pa3padaThIBaTh
ACKU3HBIN MPOEKT aBTOMAaTU3UPOBAHHON CUCTEMBI YIIPaBJICHUS TEXHOJIOTUYECKUMU MPOLIECCaMU

IK-1.1 Beimonnser c6op, o0pabOTKy M aHaiIM3 HUCXOAHBIX JAHHBIX 00 OOBEKTe
yIIpaBJICHUs, BKJIIOYask COOp CBEOCHHMI O 3apyOeKHBIX M OTEUECTBEHHBIX
a”ajorax

I1K-1.2 Beimonnser pacyersl, HEoOX0IuMble ISt IIPOEKTHUPOBAHUS
ABTOMATH3MPOBAHHOM  CHUCTEMBI  YIPABICHUS  TEXHOJOTHUECKUMHU
poreccaMu

[1K-1.3 BbimonHgeT NOArOTOBKY MaTepHajoB JUIs OT4eTa IO pe3yibTaTtam
o0cienoBanusa 00bEKTa aBTOMATHU3 NI




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

YUCJIC:

— KOHTaKTHas paboTa — 13 akaJ. yacos:
— aynutopHas — 12 akaj. 4acos;
— BHeayIMTOpHAas — 1 aKaJ1. 4acos;

— caMocTosTeNnbHas padora — 91 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

dopma aTTecTaluy - 3a4ET C OUEHKOMN

AynuropHas s
KOHTaKTHas paboTa E 3 dopma TeKyIIEero
Pasnen/ Tema 2 (B axan. uacax) & E‘ Bun N KOHTPOILT Kon
> & ©| caMOCTOSITENbHOM | yCIIeBaeMOCTH H
JTACIUTUTAHBI N £ m . | kommereHIUH
o & paboThI IIPOMEKYTOYHOM
na6. | mpakr. | € 3
Jlek. - | TPAKT =g aTTecTaluu
3aH. 3aH. QU &
1. Benenue.
1.1 ITpumeHeHue xenesa U
ero cruiaBoB. PasButHe
METaJIITypTUYeCcKOM " I1K-1.1,
CocraBienne VYerHbIi opoc
MPOMBIIUICHHOCTH.  Poib| 3 1 10 N I1K-1.2,
KOHCIIeKTa JieKIui | (cobecenoBanue)
METAJIJIOB B COBPEMEHHOM IK-1.3
MPOMBIIIIEHHOM
MIPOM3BO/ICTBE.
HWroro no pazneny 1 10
2. IlpomsBonctBo 4YyryHa B
JOMCHHBIX II€4ax
N3zyuenue
TEOPETHIECKOTO BeimonaeHne
MaTepuana. KOHTPOJIbHOM
IK-1.1,
2.1 CeipbeBble MaTepUaIIbI 1 2 14 [MoaroroBka u paboTsr K-1.2
JIOMEHHOI1 IIJTaBKH. odopmiieHue 3amura HK-l' 3’
pe3yJIbTaToOB KOHTPOJIBHON '
KOHTPOJIBHOM paboThI.
paboTHI.
N3yuenne
TEOPETUYECKOTO Brimonnenue
Marepuana. 7TabopaTOpHOM
2.2 Koucrpyxkius ITogroToBka u pabotsr Nel IK-1.1,
N 3105|221 15 MK-1.2,
JIOMEHHOM Meu. odopmnenue 3anmra TK-1.3
pe3y/IbTaToB 71a00paTOPHOM '
nabopaTtopHoOH pabotsr Nel.
pabotsr Nel.
N3ydenne
TEOPETUYECKOTO Brimonnenue
Marepuana. TabopaTOPHOI
Io, FOI?FOBKaI/I a6gT1)1 12’02 MK-11,
2.3 JloMeHHBI# poriecc 0,5 | 221 15 A p o I1K-1.2,
odopmiieHue 3ammra K-13
pe3yabTaToB naboparopHon '
nabopaTtopHoOi pabotsr Ne2.
paboTsr Ne2,
Hroro no pazaeny 2 4/41 2 44
3. TlpousBoacTBO CTAN W

IBCTHBIX MCTAJIJIOB




3.1 Oomue OCHOBBI CaMocCTosATENbHOE . I1K-1.1,
VYerHbIi onpoc
CTaJIeIIaBUJILHOTO 0,5 10 U3y4yeHHue I1K-1.2,
(cobecenoBanue).
MPOM3BOICTBA. JUTEPATYPBHI. IK-1.3
N3y4enue o I1K-1.1,
f[lZOI/I?,BO CTBEOCT:IEIWPHOG 0.5 5 y1eGHoi ((?;%?ZZIHO;):EES) MIK-1.2,
p s JUTEPATYPBI. 5 ) ITK-1.3
CaMOCTOSTENbHOE . I1K-1.1,
3.3 BeoimiaBka cramd B YcTHbIi onpoc
ANEKTPUYECKHX Tevax 0.5 5 H3yHCHIe (cobecenoBanue) [K-1.2,
P JUTEPATYPBI. A ) ITK-1.3
3.4 Kogmesas o06paboTka Camocrosmensroe VYcTHBIH onpoc MR-1.1,
craim 0.5 5 H3YHCHHC (cobecenoBanue) IIK-1.2,
JUTEPATYPBHI. A ) IK-1.3
CaMoCTOSATENBHOE Ve i OIDOC I1K-1.1,
3.5 PaznuBka cramu 0,5 8 U3y4deHHe (co GZIZZIHOB:II{) e) I1K-1.2,
JUTEPATYPBHI. a ’ IK-1.3
CaMoCTOSATENBHOE N I1K-1.1,
3.6 Meramwtyprus Meau, YcTHbIi onpoc
HUKEJIS U aJIFIOMUHUS 0.5 4 H3YHCHIe (cobecenoBanue) [R-1.2,
JUTEPATYPBHI. a ’ IK-1.3
Hroro no pazneny 3 37
Hroro 3a cemectp 6 4/41 91 320
Wroro no nucuumnnune 6 4/41 91 3a4eT C OL[EHKOU




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 OOYUCHWSI, 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 (mara oOpalleHus:
27.06.2023). - ISBN 978-5-9967-2509-0. - MakpooObeKT. - TekcT : 3ieKTpoHHbIH. - CBeaeHus
noctyiHsl Taxke Ha CD-ROM.

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
ImIeKTpoHHbIC pecypert Gnommotexn MITY . https://host.megaprolib.net/MP0109/Web
I''1. HocoBa
Poccniickas  I'ocynapcrbenas — OMOMMOTEKA. | o 1w rsl.ru/ru/dreaders/catalogues/
Karamoru
HaLII/IOHaHBHaSI I/IHq)OpMaLH/IOHHO-aHaJ'II/ITI/ILICCKaSI
cuctema — Poccuiickuii umagexc wayunoro|URL: https://elibrary.ru/project_risc.asp
uutrposanus (PHUHILL)

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://host.megaprolib.net/MP0109/Web
https://www.rsl.ru/ru/4readers/catalogues/
https://elibrary.ru/project_risc.asp

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 000pyA0BaHMS;

- THCTPYMEHTaMHU Il pEMOHTA y4eOHOT0 000PYI0BaHMS,

- mkadamu Ui XpaHeHUs y4eOHO-METOAMYECCKOM IOKYMEHTAIIMU U MATEPHAJIOB.



IMPUJIOXKXEHHUE 1
6. YueOHO-MeTOAUYECKOE o0ecleueHrne CAMOCTOSATEIbHOI PadoThI 00y4al0IMXCs

[To mucuumnuue «TexHoNOrMYecKWe MPOIECChl METALTyPruueckoro MpoOU3BOACTBA
(1oMeHHOe,  CTaleIUIaBWIIBHOE)»  MpelyCcMOTpeHa  ayAUTOpHass W BHeayJuTOpHas
camocTosTelbHas paboTa 00yJarommxcs.

AynuTopHas CcaMOCTOSITCNIbHAas padoTa CTYACHTOB INPEIIOJaraeT  BBIMOJIHCHHE
71a00paToOpHBIX padoT. JlabopaTopHbIe paOdOTHI BHITOJIHSIOTCS MMCHMEHHO WJIM Ha KOMITBIOTEpPE B
9JIEKTPOHHBIX TabmuIax «Excely.

KoHTpoJsbHbIe BONPOCHI AJsl MPOBeAeHUs] TEKYNIero KOHTPOJIsI U MPOMeKYTOUYHOI
arrecTauuu B (popMe 3a4ueTa ¢ OLEHKOI:

Yro Takoe 4yyryH?

CocrtaB 1oMeHHBIX 11eX0B. OCHOBHOE U BCIIOMOTaTeIbHOE 000PYAOBaHHE.

TuIbl TOMEHHBIX LIEXOB 110 B3aUMHOMY PACIOJIOKEHHUIO 000pYy10BaHHUS.

Oco0eHHOCTH PACTIONOKEHHS 000PYI0BAHMSI OTHOCUTEIILHO JIOMEHHOM MeUr B IOMEHHOM

1exe 06J0YHOro THIIA.

Oco0eHHOCTH PACTIONOKEHHS 000PYI0BAHMSI OTHOCUTEIILHO JIOMEHHOM MeUr B IOMEHHOM

1IeX€ OCTPOBHOI'O THIIA.

Ciy>kOBI JOMEHHBIX I[EXOB.

TpaHcOpTHBIE HOTOKM JOMEHHOI'O 1ieXa.

OO61as cxema Mpor3BOJICTBA YEPHBIX METAJLIOB.

XUMHUECKUH COCTaB JKelle3HbIX pyld. TpeOoBaHMS K KauecTBY OJKEJE3HBIX Pyl H

HEO0OXOUMOCTb MOJATOTOBKU UX K IOMEHHOM IJIaBKe.

10. Tunbl kene3HbIX pya MO pynoodOpasyromemMy MuHepany. OCHOBHbIE MECTOPOXKICHHS
JKEJIE3HBIX PY/I.

11. ®arocel AOMEHHOI MJIAaBKH, TEXHOT€HHOE ChIPhE.

12. CrtocoObI TOATOTOBKH Pyl K JOMEHHOM TU1aBke. HazHaueHue U XapakTepucTHKa CIioco00B
OKYCKOBAHHsI KEJIE30PyIHBIX MaTEpHAJIOB.

13. CymHOCTh arjoMeparioHHOTO Tporiecca.

14. YcrpoiicTBo U paboTa KOHBEHEpHOH arioMeparMoOHHONW MallluHBbI.

15. Y nanenue BpeIHbIX IpUMeECEH IPU arjioMeparuu.

16. TpeGoBaHMs K TOIIMBY TOMEHHOM IJIaBKH U BUBI €TO.

17. CymHocTh mporecca KOKCOBaHHS KaMeHHBIX yriied. OOmiee ycTpoHCTBO U paborta
KOKCOBOH OaTapem.

18. I'openne yriaepoga y ¢ypM H cocTaB Tasza Imo JuiMHE (ypMEHHOTo odara. V3meHeHue
COCTaBa ras3a 1o BbICOTE IIEYH.

19. TIpoTHBOTOK MaTepHAIIOB U Ta30B B JIOMCHHOM Teun. [I[pUUnHBI OITyCKaHUs MaTepPHajIoB B
JIOMEHHOM MEYH.

20. Pacnipenenenue MaTepralioB Ha KOJIOITHUKE TIPH 3arpy3Ke.

21. TIpsiMmoe 1 KOCBEHHOE BOCCTaHOBIEeHUE OKcuaoB. Ocobennoctu. [lokazarenu. CpaBHeHuUe
MPSIMOTO U KOCBEHHOTO BOCCTAHOBJICHHUSI.

22. BoccranoBieHre KpEMHUS, MapraHia, BAHAAUA U TUTAHA B JOMEHHOH MEYH.

23. OOpa3oBaHHe YyryHa B JIOMEHHOW Ie4YH. BUIbl 4yryHOB, BBIIUIABISEMBIX B TOMEHHBIX
neyvax.

24. lllnakooOpa3oBanue B TOMEeHHOHU Tieud. [IepBHYHBIN, MPOMEXKYTOUHBIH, KOHEUHBIH IIITAK.
CocTtaB KOHEUHOTO IIJ1aKa. TpeOOBaHUs K IIUTaKaM.

25. TloBenenne u GamaHc cepsl B IOMEHHOM Neun. BHemoMeHHas necynbypanus 9yryHa.

PO

o

©oNe®



26.
217.
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

45.
46.
47.
48.
49.

50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

68.

69.
70.

71.
72.

OcHOBHBIE TIYTH U CLIOCOOBI CHIKEHUS pacxo/ia KOKCa IPHU BBIMJIABKE YyTyHA.

OO61iee ycTpOMCTBO U COCTaB KOMITJIEKCA TOMEHHOM TIEUH.

Brimyck 1 yoopka npoayKToB miiaBKu. JINTeHHbIN 1BOD.

JlocTraBka M XpaHEHUE IUXTOBBIX MaTEPUAIOB HA JOMEHHOM I1eYH.

Cxema u paboTa ABYXKOHYCHOTO U OECKOHYCHOTO 3arpy304HBIX YCTPOMCTBA JOMEHHOMN
IIEYH.

[Togaua u HarpeB 1yThs. Y CTPOUCTBO U paboTa BO3/lyXOHArpeBaresied JOMEHHOM Meuu.
Cxema OYMCTKHM TOMEHHOrO ras3a. ANmaparsl.

OcHOBHOE pa3Inyue yyryHa u ctajin?

Yro Takoe cTanb?

Buasl ctanu no creneHu pacKUCIEHHOCTH

Yro Ha3pIBacTCA PACKUCICHUEM CTaJIN?

Kakue marepuainsl Ha3bIBalOTCA METAIIIMYECKON MIMXTOU?

Kakune MaTepuansl Ha3bIBAIOTCS HEMETAUIMUYECKOW IIUXTOMU?

M3 kakuX OCHOBHBIX KOMIIOHEHTOB COCTOMUT CTaJIETIJIaBUIIbHBIN IIIJIaK?

Yro Ha3pIBaeTCA OCHOBHOCTBIO IIIJIaKa?

Kak Ha3pIBaeTcs cTallb ¢ pa3InyHON CTENEHbIO JIETUPOBAHUSA?

Kakwue cranemiaBuiabHble arperarbl MOI'yT UCIIOJIb30BaThCS AJIs BBIILUIABKY CTaIN?
Hapucyiite cxemy npoduiis KUCIOPOJAHOTO KOHBEPTEpA.

HazoBuTe mMXTOBBIE MaTepUasbl, KOTOPHIE MCIOIB3YIOTCS NPU BBIIUIABKE CTalId B
KHCIIOPOJTHOM KOHBEPTEPE.

Jl1 yero ucnonb3yercs U3BECTh B KUCIOPOAHO-KOHBEPTEPHOM IIpouecce?

HasoBute 0CHOBHBIE PA3HOBUIHOCTH BBIIUIABKU CTAJIM B KHCIOPOAHOM KOHBEpPTEpE.

Kak ocymecTsisiercs nmojaya Kuciopoza Ipy BIIIIaBKE CTaJIA B KOHBepTepe?

['ie npoBOANTCS PacKUCIIEHUE U JIETMPOBAaHUE KOHBEPTEPHOU cTamu?

KakuM MoxkeT ObITh MAaKCHMAJIBHBIM pacxo/] JIOMa B IIUXTE KHUCIOPOJAHO-KOHBEPTEPHOM
TIJIaBKU?

Kak npousBoauTcs BBITYCK CTalIM U3 KOHBEpTEpa?

Hapucyiite cxemy pabouero npocTpaHcTBa IByXBaHHOI'O arperara.

Kakune n3BecTHbI pa3HOBUIHOCTH KOBLIEBOM 00pabOTKH cTanu?

[TopuroHHBIN TUPKYISIITUOHHBINA CITOCOOBI BAKYyMHOM 00pabOTKH cTaiu

KakoBa riaBHas 11e11b BaKyyMHOM 00paboTKu ctanu?

Kakwue 3a1aun pemaroTcs pu NpoayBKe CTAIN B KOBIIE HHEPTHBIM ra3oM?

Kakue nHepTHbIE Ta3bl UCTIOIB3YIOT IS IPOAYBKH CTaJIA B KOBIIE?

HazoBute ocHOBHBIE CITOCOOBI Pa3IMBKHU CTAJIH.

Ha3zoBute 1Ba OCHOBHBIX C1I0CO0A Pa3IMBKHU CTAIH B U3JIOKHUIIBI.

Kakumu ObIBatOT U310KHUIIBI IO BULYy UX MONEPEYHOTO CEUEHUS?

B kaxue u310KHULBI Pa3/INBAETCS CIIOKOWHAsA, KHUIALIas, IOJTYCIOKOWHas CTallb?
Kakwue criocoObl HCIONIBb3YIOTCS AJIs 3aKYITOPUBAHUSI CIUTKOB KUISIIEeH ctanu?

Yro pacniosaraercs B BEpXHEH 4acTH CIIMTKA CIIOKOMHOM cTanu?

Kakue pa3HOBUIHOCTH ra30BbIX My3bIpEil OBIBAIOT B CIIUTKE KUIISILEH CTaIu?

Kakune pa3HOBUIHOCTHU Ta30BBIX My3bIpeil OBIBAIOT B CIUTKE MOJYCIIOKOWHONW —CTaIu?
Ilepeuncinre ocHOBHBIE pazHOBUAHOCTH MHJII3.

ITouemy onna n3 pazHoBuaHocreit MHJI3 Ha3biBaeTcs paguaibHOR?

Kakne mnpenmymiecTBa HMMeeT HENpPEpPbIBHAs pa3IMBKA CTAJIA MEpel pas3InBKOM B
W3JI0KHULBI?

Kakyto reomerpuueckyro ¢Qurypy uMeeT TIOmepeyHoe ceueHue  Ciasi00BOit
HENPEPBIBHOIUTON 3arOTOBKU?

Kakne MaTepuansl SBISIOTCS PACKUCIUTEISIMU U JIETUPYIOILUMU?

Ha3oBuTe mMXTOBBIE MaT€pUabl, KOTOPBIE UCIIOJIB3YIOTCS IPU MPOU3BOJICTBE AITFOMUHUS,

MeH, HUKEJIS.
Kakwue arperaTsl HCHOJIB3YIOT MPU IPOU3BOJICTBE IBETHBIX METAJLIIOB?
B uem ocHOBHBIE OTINYMSI METAJUTYPTUHU YEPHBIX U IBETHBIX METAJIIIOB?



JlaGoparopnas padora Nel «M3yueHue KoJLUIeKIMHA 00Pa3oB ChINYYMX MATEPHAJIOB U
NPOAYKTOB JOMEHHO IJIaBKI)
Bomnpocs! 11 mpoBeeHus TEKYIIEro KOHTPOJIs 1abopaTopHoil padoTsr Nel.

1. Omnpenenenue ChIPbEBBIX MATEPUAIOB JOMEHHOM MEUH.
1.1 Koxkc?
1.2 Xenesubie pyapi?
1.3 KpacHsie xene3Hsku?
1.4 MarHuTtHble jKeJe3HsAKHU?
2. TIpoIyKThl TOMEHHOH TIJIaBKH.
2.1 Yyrynsi?
2.2 TlepenenbHbIC U TUTCHHBIC YyTYHBI?
3. TIpoayKTsl Moy4aeMble 3 JOMEHHOU MEYH.

Jladoparopuasi padora Ne2 «J/IBu:keHMe M paclpejejieHHe Tra30BOro mnOTOKa B
JOMEHHOH mevmn»
Bomnpocs 1u1st mpoBeneHrs TEKYIIEero KOHTPOIst 1abopatopHoit paboTer No2.

1. Kak onpenensiercs motepst Hariopa?
2. TloHsATuHe CTENeHU ypaBHOBEIINBAHUS?
3. H3yueHue BIUSIHUS CKOPOCTHU ABMXKEHUS ra30B?

JlabopaTopHas padora Ne3 «/laB/ieHre IMXThI HA )KUIAKHE TPOAYKTHI IVIABKH)
Bormpocs! 11t mpoBeaeHus TEKYIEro KOHTPoJIst labopaTopHoi padboThl Ne3.

1. Kaxkwue cuibl BO31EHCTBYIOT Ha KUAKUE MPOAYKTHI IIaBKU?

2. Yrto mpoucxoauT B TOPHE JOMEHHOH IeYH MPH BBIITyCKe?

3. UYro mpoucxXoauT NPH BHITECHEHUH ChINTy4eil cpepl?

JlabopaTtopnasi pabora Ned «DPusznueckoe MoOJeJIMPOBAHME KPHUCTAIU3ANUN
CTAJTBHOIO CJAMTKA)

Bomnpocs! 1u1st mpoBeieHns TEKYILEro KOHTPOIIst 1TabopaTopHoi paboTel Ne4.

1. Tlo xkakoMy 3aKOHY U3MEHSETCs TOJIIMHA 3aTBEP/IEBIIETO CJIOS C TEUEHHEM BpEMEHU?

2. Kakoit xapakTep HOCHT KPUCTAJUTH3AIHS BCETO CIUTKA B 1EIOM?

3. Kak nuupkynupyer pacriiaB B He3aTBEp/IeBIIeH 4acTH ciauTKa?



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 o0pa3LoB
CBIITYYHX MATEPUAJIOB U MPOAYKTOB JTOMEHHON IIIIABKU»

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. BeimonHenue nabopaTopHO paboThl Mo Teme: «Ddusnueckoe MOAEIUpPOBAHUE
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.

OrnpenenuThb TUIT SKCIUTyaTUPyeMoro obopynoBanus. Onucarh MPUHIIMAI PAOOTHI.
BrisiBneHre OCHOBHBIX (DAKTOPOB BIUSIONINX Ha PABHOMEPHOCTh PACIIpeIeICHIS
MaTepuaioB B IOMCHHOMW MEYH.

BrisiBneHre OCHOBHBIX (DAKTOPOB, BIUSIONINX HA KAYECTBO CTAJIH.

Ha3naueHnne OCHOBHBIX YacTeil JOMEHHOM Meur. OrHeynopHbIe MaTepualbl,
pUMEHsieMbIe TS 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 YCIOBUSX OHU MPOTEKAIOT.

JlyThe, NBU)KEHUE Ta30B B II€YM U U3MEHEHUE WX TEMIIEPaTyphl, COCTaBa, KOJIMYECTBA
U TaBJICHUA.

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

CymHocTh mporiecca nojsydenus craiu. OCHOBHBIE PEaKIIUU CTaIETUIaBUIIBHBIX
MPOIIECCOB.

Y cTpoiicTBO KUCIIOPOTHOTO KOHBEPTEPa, GyTepOBKa KUCIOPOJHOTO KOHBEPTEPA.




0) Ilopsinok mpoBeaeHHs] MPOMEXKYTOUYHOH ATTECTALMM, MOKA3aTeJd U KPUTEPHHU
OLlCHUBAHMUSL:

[Ipomexxyrounast arrecrauust 1o jaucuuiuiiHe  «TexHonmormyeckue  MPOLIECCHI
METAJTypruuecKOoro MpOU3BOACTBA (JOMEHHOE, CTAJNEIJIaBUILHOE)» BKIIIOYAET TEOPETHUECKUE
BOTIPOCHI, MTO3BOJISIIOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUJAIONTUMUCS 3HAHUN, U MPAKTUICCKUE
3aJJaHusl, BBISIBJIAIOIINE CTENEHb CHOPMUPOBAHHOCTH YMEHHH U BIIaJIeHU, TPOoBOIUTCS B hopme
3a4eTa ¢ OLICHKOM.

3a4er c OICHKOH 110 JAHHOH TUCIUTIIIMHE MPOBOJAUTCS B YCTHOH (hopme 1o Borpocam. [1pu
OIICHKE 3HAHWI Ha aTTECTAIlUU 00S3aTEIBHO YUUTHIBACTCS OIEHKA, MOTyYeHHAs 00yJaroIIMCsI
paHee IpU 3allUTe WHAMBHAYaIbHOI Jab0paTopHOil paboThl MO OCHOBAM METaJLUIyprH4e€CKOro
MIPOU3BOJICTBA KOHKPETHOI'O TEXHOJIOTMYECKOT0 MpoIecca.

Iloxa3zatenu n KpPpUTEPUHA OLICHUBAHUA 3a4€Ta C OLIEHKOM:

— Ha OLEHKY «OTJIHMYHO» (5 0asioB) — 00y4aroLuiics 1eMOHCTPUPYET BHICOKUN YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CUCTEMAaTMYECKOe U TJIyOOKOe 3HaHue
yueOHOro Marepuajnga, CBOOOJHO BBIIOJHSET IMPAKTUUYECKHE 3a/laHus, CBOOOJHO OIEpUpYET
3HAHUSIMHM, YMEHUSIMU, IPUMEHSIET UX B CUTyallUsIX OBBILIEHHON CII0KHOCTH;

— Ha OILICHKY «Xopomo» (4 Oamna) — oOyyaromuics JEMOHCTPUPYET CPEIHUI ypOBEHb
Cq)OpMHpOBaHHOCTI/I KOMHCTGHHHﬁI OCHOBHBIC 3HaHHA, YMCHUA OCBOCHBLI, HO JOITYCKArOTCA
HE3HAYUTCIIbHBIC OHII/I6KI/I, HCETOYHOCTH, 3aTPYAHCHUA IIPU AHAIIMTUICCKUX OIICpaluiaX, ICPEHOCC
3HAHUM U YMGHI/II?I Ha HOBBIC, HCCTAHAAPTHBIC CUTYyalluU,

— Ha OLEHKY «YyAOBJIETBOPUTENbHO» (3 Oamna) — oOyyaroluiicss JEMOHCTPUPYET
MOPOTOBBIA YPOBEHb CHOPMUPOBAHHOCTH KOMIIETCHIIMM: B XOA€ KOHTPOJBHBIX MEPOIPHUSTUN
JIOTTYCKAIOTCS OIIMOKM, TPOSBISETCS OTCYTCTBUE OTACIBHBIX 3HAHWW, YMEHUMH, HABBIKOB,
0o0yyaroImuiicsl UCHBITHIBACT 3HAYUTEIbHBIC 3aTPYJHEHHMs INPH ONEPUPOBAHUM 3HAHUAMHU U
YMEHUSIMH NIPH UX NEPEHOCE Ha HOBBIE CUTYAllUU;

— Ha OIIEHKY «HEYJAOBJETBOPUTEILHO» (2 Oamna) — oOydyaromuiics JEMOHCTPUPYET
3HaHuss He Oojee 20% TeopeTH4ecKoro Marepuaia, JOMYCKaeT CYIIECTBEHHBbIE OLIMOKH, He
MO>KET MOKa3aTh UHTEJUIEKTyaJIbHbIE HABBIKHU PEUICHUs TPOCTHIX 3a/a4;

— Ha OLEHKY «HeyAOBJIeTBOPUTEeAbHO» (1 Oamn) — oOydaronuiics He MOXKET MOoKa3aThb
3HaHUS HAa YPOBHE BOCIPOM3BEJCHHMS M OOBACHEHHs HWH(pOpMAIMM, HE MOXET I0Ka3aTh
MHTEJUIEKTYaJIbHbIC HAaBBIKU PEIIEHUs MPOCTHIX 3ajau.



