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[IporpaMma Hay4HO-HCCIIEJI0BATEILCKOM JeSTeNbHOCTH aclUpaHTa COCTABICHA Ha
ocuose ®I'OC BO no manpassenuio noarotoskn 22.06.01 TEXHOJIOI'MH MATEPUAJIOB
(ypoBeHb MOArOTOBKH KaJIpOB BbICLICH kBamngukaumn). (npuka3 MunoGpuayku Pocenn ot
30.07.2014 r. Ne 888)

[TporpaMma Hay4HO-HCCIIE0BATEIBCKOH J€ATE/IHOCTH ACMHPaHTa PacCMOTpeHa |
ono6pena Ha 3aceanuu Kadeapbl MeTatypriuu i XHMHYECKAX TEXHOJIOTH
18.02.2020 npoTokoin NeS /

IlporpaMma  Hay4HO-MCCIIENOBATENBCKONH — AEATENBHOCTH  acrHpaHTa o00pena
MmeToanueckoit komuccueit UMMuM
20.02.2020 r. mpotoxoa Ne 6 -

ﬂpencegarﬂ@;~~‘ s e ; A.C. CaBHHOB

3as. kadenpoii A.C. XapueHko

[Tporpamma cocTaBsieHa:

npodeccop kapeapsr MuXT, 1-p TexH. HayK
npodeccop kaheapsl MuXT, 1-p TeXH. HayK
npodeccop kapenper MuXT, 1-p TexH. HayK

/ B.A.burees
. Cubararyjums
AM.Cronspos

Penenzenr:

3as.kadenpoit  obmieit yeTannyi/)mHo-Ypanbcxoro rocy/1apCTBEHHOI'O

YHHBEPCHUTETA , I-p TEXH. HAYK 74 . B. Yymanos
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JIucr akryasmsanuu pado4eii nporpaMmsl

Pa6ouyas mporpamMma IiepecMoTpeHa, oocysk/ieHa i onobpena juis peanusanuu B 2020 - 2021
y4e6HOM Tofy Ha 3acefanun kadenpsl MeTaulyprud ¥ XMMHYECKHX TEXHOJIOTHH

Tporokon ot 37 %%) of, 297&0_ r. e 7
3as. kadenpoit < A.C. XapueHko

Pa6ouas mporpamMma rnepecMoTpeHa, o0cyxeHa 1 ojiobpeHa s peanusaiuu B 2021 - 2022
y4eGHOM rojIy Ha 3acenanuu Kadeapsl MeTanmyprud 4 XHMHYECKHX TEXHOJIOIuH

[TpoToxomor __ 20 . Ne
3aB. kadenpoit _ A.C. XapueHko

PaGouas nmporpamma nepecMoTpeHa, obcyxaeHa u onodpena Juis peanusanuu B 2022 - 2023
yueGHOM roy Ha 3acenanuu kadenpsl MeTaTyprud ¥ XMMHYECKHX TEXHOJIOTHH

IIpoTokom ot 20 . Ne

3aB. kadenpoit A.C. XapueHko

Pa6ouas mporpaMmma nepecMoTpena, obcyxkaeHa u oxobpena Juist peanusanuu B 2023 - 2024
y4eOHOM rofy Ha 3acenanuu Kadenpsl MeTauryprui ¥ XMMHYECKHX TEXHOJIOTHH

IIpotokonm ot ___ 20 r. Ne
3aB. xadenpoit A.C. XapueHko




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

-yriyOJeHHOe M3y4YyeHHE AacCHUpaHTaMU COBPEMEHHOH KOHCTPYKLUH arperaTtoB
METaJUTyprUueCKOro MpOU3BOJICTBA U TEXHOJIOTUU BHITUIABKU YyT'YHA U CTaTU

-pa3BUTHE Yy CTYACGHTOB JIMYHOCTHBIX KayecTB, a Takxke (HOpMHUpPOBaHHE
obmenpodeccHoHaNbHBIX U MPOJECCHOHATBHBIX KOMIIETCHIIUN B COOTBETCTBUU C TPEOOBAHUSIMU
OI'0OC BO.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

Jucrumiraa CHengucIUIUIMHa BXOAWT B BAapHATHUBHYIO YacTh Y4YeOHOTO IUIaHA
00pa30BaTeIbHOI IPOrPaMMBI.

JInt  w3ydeHWs ~ TUCHUIUIMHBI  HEoOXOoxuMbl  3HaHWS  (YMEHUs,  BIAJICHHSA),
c(hOpPMHUPOBAHHEIE B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

[TonroToBka  CHIPBEBBIX  MAaTEpUATOB K  METAJUIYPrHUECKUM  TpoleccaMm u
METaJLTypPrHYeCKHEe CBOWCTBA ChIPhS

[TuppomeTaruryprudeckue Npouecchl ¥ arperarsl

XKunkodaszueie 1 TBepaO(da3HbIE MPOIECCHl MOTYYECHUSI YEPHBIX, [BETHBIX M PEIKUX
METaIIOB

Bueneynas 00paboTKa M pa3inBKa CTalln

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3YyYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEOOXOMMBI [T U3YUEHHS TUCIUTUINH/TIPAKTUK:

[TpencraBnenne Hay4HOTO JIOKJIa1a 00 OCHOBHBIX pe3yiibTaTax noaroroieHaoit HKP

3 Komnerenunu ody4arouierocsi, popMupyemMbie B pe3yaibTaTe 0CBOEHUsI

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3yJibTaThbl 00y4eHUs

B pesynbrare ocBoeHUs AUCHUILUIMHBI (MOAYNs) «CHElIUCHUILINHA) O00YyJaromuiics
JIOJKCH 00J1a/1aTh CIICAYIONTUMHU KOMITCTCHITHSIMHU:

CtpyKTypHBII [Inanupyemsble pe3yabTaThl 00yUEHUS
JJIEMEHT
KOMIIETEHIIMH
OIIK-2 CIOCOOHOCTBIO M TOTOBHOCTBIO pa3padaThIBaTh U BHITYCKATh TEXHOJIOTMYECKYIO

JOKYMCHTAIIMIO HAa NICPCIICKTUBHBIC MaTCPUaJibl, HOBBIC U3ACIIUA U CPECACTBA TCXHUYCCKOTI'O
KOHTPOJII Ka4eCTBa BBIHYCKaeMOﬁ npoayKOouu

3HaTb -~OCHOBHBIC ITOJIOXKCHHA pa3pa60TKH TEXHOJIOTUYECKOH AOKYMCHTAIIUU;
-IIOPAAO0K BBIITYCKA JOKYMCHTAIUN

YMeTh - pa3pa6aTBIBaTB TCXHOJIOTUYICCKYIO JOKYMCHTAINIO,
- IOATOTOBUTH U BBIITYCTUTH TCXHOJIOTMYCCKYIO TOKYMCHTAMIO,
- KOHTPOJIUPOBATH IMOPAJOK IMOATOTOBKHU U BBIITYCKA NOKYMCHTAIIUN

Bnangets -HaBbIKaMH pa3pa60TKH H BBIITYCKa TEXHOJIOTHYSCKOMN AOKYMCHTallUN

[TK-1 criocoGHOCTh aHANM3UPOBATH MOJHBIA TEXHOJIOTUYECKUHN IIUKJI MOIYYeHUS U 00paboTKU
MaTepHaoB

3HaTh - OCHOBHbIE 32aKOHOMEPHOCTH U SIBJICHHS] METAJUTyPrH4e€CKUX IPOIECCOB;

- Ha3HAY€HHUe, YCTPOMCTBO U paboTy arperaroB MeTalTyprudecKoro
MIPOU3BO/JICTBA ;

- OCHOBHBIE 32aKOHOMEPHOCTH U SIBJIEHUSI METAJI-TyprUUeCKHUX IPOLECCOB U
UX BJIMSHUE Ha KQ4e€CTBO MPOAYKIIUU




VYmeTb

-OPUEHTHPOBATHCS B BBIOOpE 000py10BAaHNUS AJIs POU3BOJICTBA METAsIa
TpeOyeMOoro CoOpTaMeHTa U KauecTBa;

-OLICHUBATh BIMAHUE TEXHOJIOTHYECKUX (PAKTOPOB Ha MpoLece
IIPOM3BOJICTBA METAJIA, CBOMCTBA U APYTHUE XapaKTEPUCTHUKH,
perinaMeHTHPYIOLUE KaueCTBO MeTaslia

-ONTUMU3HUPOBATh METALTYPIrUUECKHUE IPOLIECCHI

Bnanets

-HaBbIKaMH pPaCUYCTa TCXHOJIOTMUCCKHUX MapaMETPOB MCTAJUTYPIUICCKUX
MPOIIEC-COB

IT1K-2 cnocoOHOCTD IMPUMCEHATE HHHOBAIMOHHBIC METOAbI PCIICHNA NHXKCHCPHBIX 3a1a4

3HaThL HMHHOBAIMOHHBIC METOAbI PCIICHWA MHKCHCPHBIX 3a/1a4

YmMern - IPUMCHATH 3HAHUS B PCIICHUHN THUIIOBBIX MHXXCHCPHBIX 3aJ1a4;
- IPUMCHATH MHHOBAIIMOHHBIC MCTO/IbI ITPU PCIICHUHN ITOCTABJICHHBIX
HWHXXCHCPHBIX 3aJa4

BJ'Ia,I[eTL -HaBbIKaMH PCHICHUS MHKCHCPHLIX 3a/1a4 BBICOKOT'O YPOBHA C

HCIIO0JIb30BAHUEM MHHOBAIIMOHHBIX METOOB PCHICHUSA

[TK-3 crnocoOHOCTh aHATU3UPOBATH OCHOBHBIE 3aKOHOMEPHOCTH (Pa30BBIX PABHOBECHIT U
KHHETUKY MIPEBPAIICHUI B MHOTOKOMITOHEHTHBIX CUCTEMAaX

3HaTh

- OCHOBHBLIC ITOHATHA U 3aKOHOMCPHOCTH KUHCTHKHU npeBpameHI/Iﬁ
MHOT'OKOMITIOHCHTHBIX CUCTCM,

- OCHOBHBIC 3aKOHOMCPHOCTH (baSOBHX paBHOBeCHﬁ B MHOT'OKOMIIOHCHTHBIX
CUCTEMAX

YmMmern

- aHAJIM3UPOBATH OCHOBHBIE 3aKOHOMEPHOCTH (ha30BBIX PAaBHOBECHH U
KMHETHUKH NIPEBPALLEHUI B MHOTOKOMITIOHEHTHBIX CUCTEMAX

- OIICHUBATh BIIMSHUE PA3INYHBIX (DAaKTOPOB HA MPOLIECCHI B
MHOTOKOMIIOHEHTHBIX CHCTEMaX

- IPOrHO3UPOBATH PE3YJIbTAThI IPOLECCOB B MHOTOKOMITOHEHTHBIX
CUCTEMAxX

Bnanets

- HaBbIKaAMU MaTCMaTUUCCKOTO OIMMUCAHUS ITPOLIECCOB B
MHOT'OKOMITIOHCHTHBIX CUCTEMax
- HaBbIKaAMHU aHaJIN3a OLCHKU POUCCCOB B MHOT'OKOMIIOHCHTHBIX CUCTEMAaX




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0€MKOCTh JUCIUILUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacos, B TOM
qHCIe:
— KOHTaKTHas paboTa — 26 akaJl. 4acoB:
— aynuTopHas — 26 akaJ. 4acoB;
— BHeayauTopHas — 0 akaj. yacos
— caMOoCTOsITeNbHAs paboTa — 46 akaj. 4acos;
— IMOATOTOBKA K 2K3aMeHy — 36 akaJl. yaca
-B opMe MPaKTHIECKOM MOATOTOBKH - 13 akaa.4yacoB

dopma aTTecTaluy - SK3aMEH

AynutopHast
KOHTaKTHast pabora
(B akaz. yacax)

dopma TEKyIIEro
Bun KOHTPOJISI
CaMOCTOSTENBHOM | ycreBaeMocTH U
paboThI MIPOMEKYTOUHOH
aTTEeCTALIMH

Kon
KOMIIETEHLIUN

Pasznen/ tema
JIHACLUATIIINHEL

Cemectp

nab. | mpakr.
3aH. | 3aH.

Jlek.

CamocTosITeNbHAS
pabora cTyjeHTa

1. Teoperuueckue OCHOBBI
METAJUTYPTUI

Nzyuenne
yueOHOM, Hay4HOMH
U CIIPaBOYHOU
11 DU3NKO-XUMHUUECKHE JIUTEepaTypsl MO OIK-2. TK-1
OCHOBBI METaJUTyPTrHYECKHAX 221 6 TeMe VYerHbIi ompoc MK-2 ' MK-3 '

MPOLIECCOB JUCLUIUTUHBIL. '
Pa6ora ¢
AJIEKTPOHHBIMHU
OnbIMOTEKAMH.

N3yuenune
yueOHOM, Hay4HOH
U CIIPaBOYHOU
1.2 Teopus JUTEepaTypsl MO 3 OTIK-2, TIK-1,
MUPOMETAILTY PTUIECKUX 5 1 1 5 TeMe VYerHbIi ompoc MK-2. TIK-3

HPOLECCOB JUCIUIUINHEL '
Pa6ora ¢
AJIEKTPOHHBIMHU
6ubimorexamu.

Nzyuenue
y4eOHOM, HaydHOU
U CIIPaBOYHOU
1.3 Teopust JUTEPATypPHI TIO VYcerHBIH ompoc, OIIK-2, TIK-1,
THIPOMETAJUTYPIrHYECKUX 1 2 5 TeEME MpaKTU4ecKas K-2. TIK-3
MPOIIECCOB IUCLMILIAHEI. pabota !
Pabora ¢
AJIEKTPOHHBIMHU
OMOIMOTEKAMU.




14 Teopus
EKTPOMETAILTYPIUIECKIX
HPOIIECCOB

221

Uzyuenne
yueOHOM, HayyHOM
Y CIIPaBOYHOM
JIUTEPATypPHI MO
Teme
JIACIUTUINHEL.
Pa6ora ¢
SNIEKTPOHHBIMHU
OUOIMOTEKAMH.

VYcTHBIi ompoc,
HpaKTHYeCcKast
pabota

OIIK-2, TTIK-1,
IK-2, TIK-3

Uroro mo pazneny

6/41

21

2. Texuonorus IIpOU3BOACTBA

YCPHBIX MCTAJIJIOB

21 IIpousBoacTso
MEPBUYHOTO MeTalIa

/11

Nzyuenne
yueOHOM, HayyHOM
Y CIIPaBOYHOM
JIUTEPaTypPhI MO
Teme
JIACIUTUTAHEL.
Pa6ora ¢
ANIEKTPOHHBIMHU
OoubIMoTEeKaMH

VYerHbIi opoc

OIIK-2, ITIK-1,
IK-2, TIK-3

2.2 Metamtyprus ctaiu

Nzyuenne
yueOHOM, Hay4HOMH
Y CIIPaBOYHOM
JUTEPATypPhI MO
Teme
JIACIUTUTAHEL.
Pabora ¢
SIIEKTPOHHBIMH
OUOIHOTEKAMH.

VYerHbIi opoc

OIIK-2, TTIK-1,
IK-2, I1IK-3

2.3 ABTOMaTU3UPOBAHHOE
yIIpaBIICHHE nporeccamMn
IPOU3BOJICTBA

/11

Nzyuenue
y4eOHOM, HAyIHOH
Y CIIPaBOYHOI
JIUTEPATYPHI 110
Teme
JTUCLUTUTUHBIL.
Pabora ¢
AJIEKTPOHHBIMHU
OoubIMoTeKaMH

YcrHblit onpoc

OIIK-2, TIK-1,
IK-2, I1IK-3

2.4 TIpousBoacTBO
(heppocmiaBoB

Nzyuenue
y4aeOHOM, HAyIHOH
U CIIPaBOYHOU
JATEPATypPHI MO
Teme
JACIMTUTAHEL.
Pabora ¢
JNIEKTPOHHBIMHU
O6ubanorexamu.

VYcTHbIi onpoc

OIIK-2, TTIK-1,
IK-2, I1K-3

Uroro no pazneny

421

20

3. Texnonorus MIPpOU3BOACTBa

IBCTHBIX MCTAJIJIOB




3.1 TlepepaboTka MeEIHBIX
PYZ ¥ KOHLIEHTPATOB

/11

Uzyuenne
yueOHOM, HayyHOM
Y CIIPaBOYHOM
JIUTEPATypPHI MO
Teme
JIACIUTUINHEL.
Pa6ora ¢
SNIEKTPOHHBIMHU
OUOIMOTEKAMH.

VYerHbit onpoc

OIIK-2, TTIK-1,
IK-2, TIK-3

3.2 TlepepaboTka HHUKEIEBBIX
PYZ ¥ KOHLIEHTPATOB

/11

Uzyuenne
yueOHOM, Hay4HOM
U CTIpa- BOYHOU
JIUTEPATypPHI MO
Teme
JICIMTUINHEL.
Pa6ora ¢
AIIEKTPOHHBIMHU
OUOIHOTEKAMH.

VYcTHBIi ompoc,
HpaKTHYeCcKast
paboTa

OIIK-2, TTIK-1,
IK-2, TIK-3

3.3 IlepepaboTka CBHHIIOBBIX
KOHIICHTPAaTOB M ITHHKOBBIX
KOHIICHTPATOB

Wzyuenue
yueOHOI, Hay4YHOU
U CIIPaBOYHOI
JATEPATypPHI MO
Teme
JCIUTUIAHEL.
Pabora ¢
JNIEKTPOHHBIMHU
OubIMoTeKaMHu.

VYcTHBIH onpoc

OIIK-2, TIK-1,
IK-2, I1IK-3

Hroro no pazneny

321

Uroro 3a cemectp

13/81

13

46

OK3aMCH

HToro no gqucLuIinHe

13/8

13

46

OK3aMCH

OIIK-2,ITK-
1,ITK-2,TTK-3




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jis  peann3anuu  NpPelyCMOTPEHHBIX BHMJOB  yuyeOHOM paboTbl B KauecTBe
00pa30BaTeNbHbIX TEXHOJIIOTUN B IPENOAABAHUM JUCLMILIMHBI UCIOIB3YIOTCS TPAaJULMOHHAsA U
MOJYJIBHO - KOMIIETEHTHOCTHAs! TEXHOJIOTUH.

Jlekuuy TPOXOASAT B TpamuiuoHHOW ¢(opme, B ¢dopme IeKUUH-KOHCYIbTauH |
npobnemMHbIX Jekuuid. Teopernueckuil Mmarepuan Ha HPOOJEMHBIX JIEKIMSIX —SBISETCS
pe3ybTaTOM YCBOEHHS TMOJY4Y€HHOW WH(POpPMAIMU MOCPEICTBOM MOCTAHOBKH IMPOOIEMHOIO
BOIIpOCA U IIOMCKa IIyTed ero pemeHus. Ha nexuusax — KOHCYJNbTaUUAX H3JI0)KEHHE HOBOTO
MaTepuaya COIPOBOKIAETCS IIOCTAHOBKOM BOIIPOCOB U JUCKYCCUEH B IIOMCKAaX OTBETOB HA 3TH
BOIIPOCBI.

CamocrosarenbHass paboTa CTUMYIUpPYET CTYACHTOB B TMpOLECCe TOATOTOBKU K
IPAaKTUYECKUM 3aHITUSAM, IIPU MIOATOTOBKE K KOHTPOJIBHBIM pabOTaM U UTOIOBOM aTTeCTallUU.

Ha nepBoM 3aHATHM ClIeAyeT AeTalIbHO paccKkazaTh 0 00pa30BaTENIbHBIX HEAX U 3a7a4ax
W3Yy4EHHUs AUCHUIUIMHBL. ClieqyeT NpencTaBuTh CTPYKTYPY Kypca U IPOrpammy €ro M3y4eHHs C
yYKa3aHWEM [EepBOMCTOYHMUKOB. IlosTamHo onmcarb crnocoObl JOCTHXKEHHS — 3a/1aHHBIX
pesyiabraroB-ueneil. lare uHopmanuio 006 oObeMe 3aHATUH M TBOPUYECKOrO 3aJaHusi, 00
YCIIOBUSX IOJIyYEHUS 3a4€Ta.

Ha JeKIIMOHHBIX 3aHATUAX MOTYT IPHUMEHATHCS DJIEMEHTHl HA OCHOBE KeHC-MeTona —
oOydyeHHE B KOHTEKCTE€ MOJEIMPYEMOM CHUTyalluH, BOCIPOU3BOJALICH peabHbIE YCIOBHS
HAy4YHOH, NPOM3BOJICTBEHHOH, 0OIIeCTBEHHON aesTenbHOCTH. OOydarommecs —JIOJIKHbI
[IPOAHAIU3UPOBATh CUTYyallMI0, pa3o0parbcsi B CYTH MpoOJieM, NIPeIOKUTb BO3MOXKHbBIE
peleHus U BeIOpath Jiyuiee U3 Hux. Keilcbl 6a3upyrorces Ha peanbHOM (pakTHYEeCKOM MaTepuaie
WIM JK€ IPUOJIMKEHBI K pealIbHOM CUTyaluu.

BeiOupas Ty WM HMHYIO TEXHOJOTHIO paboThl ¢ OOy4yaroIMMUCS, MPEnoAaBaTeNio
HEO0X0/IMMO MMETh B BHUJY, YTO HaWOOJIbIIEro 3¢ ¢eKTa OT ee MPUMEHEHHUS MOYKHO JIOCTHUYb,
€CIIM YYUTHIBaTh L€ OOpa30BaHUs, HA pealM3alMi0 KOTOPHIX JIOJDKHA OBITh HampaBiieHa
n30upaemas TEXHOJOIHsA, COJAEp:KaHHe, KOTOpOE IMPEACTOUT IepeaaTb OO0ydaroluMcs C ee
MOMOIIBIO, @ TAKXKE YCIOBHUS, B KOTOPBIX OHA OYJIET NCIIOJIb30BAThCS.

Peanu3anus KOMIETEHTHOCTHOI'O MO/IX0/1a IPEyCMaTpUBAET HCII0JIb30BaHHE B yUeOHOM
Ipolecce AaKTUBHBIX M HMHTEPAKTUBHBIX (QOPM TPOBEACHHUS 3aHATUH (KOMIIBIOTEPHBIX
CUMYJIALIUH, IEIOBBIX M POJIEBBIX U, pa300p KOHKPETHBIX CUTYAIM, IICUXO0JI0IHYECKHE U HHbIE
TPEHUHIM) B COYETAHUU C BHEAYIUTOPHOM CaMOCTOSATEIbHON paboTOM C 11eNbio (pOopMHUpOBaHUS U
pa3BUTHS NPO(ECCHOHATBHBIX HABBIKOB 00YJaIOIIUXCS.

6 YueOHO-MeTOqHYECKOE 0DeciedeH e CAMOCTOSITeJILHOW PadoThl 00yYaKOIIMXCS
[Ipencrasneno B npuiioxeHuu 1.

7 OuneHoYHbIe cpeIcTBA A5 POBeAeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBieHb! B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIMOHHOE 0O0ecnedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Pomantees, 0. I1. Metamnyprust TsDKENBIX IBETHBIX METAIOB | yueOHoOe mocooue /
10. II. PomanteeB, C. B. BeictpoB. — Mocka : MUCHUC, 2010. — 575 ¢. — ISBN
978-5-87623-173-4. — Tekcr : anektpoHHbIit // JIaHb : 3IeKTPOHHO-OMOIMOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/117036

0) lonoJiHUTEIbLHASA JIATEpaTypa:


https://e.lanbook.com/book/117036

1. KyuepsieB, b. B. MoaenupoBanue MponeccoB W OOBEKTOB B METaJUTypIrHH.
Mozenupo-BaHHUE U ONTHMHU3AIMS MPOIECCOB JIMCTOBOM MpOKaTKu | yueOHoe mocodue / b. B.
KyuepsieB, B. b. Kpaxr, II. FO. CokonoB. — Mocksa : MUCHUC, 2009. — 63 c. — Tekcr
anekTpoHHbii  // JlaHb : JNEeKTPOHHO-OMOMMoTeuHass ~ cucrema. —  URL:
https://e.lanbook.com/book/116998

2. KommuoB, C. B. Ilpou3BoACTBO cTamu B 3JEKTporedax: o0paboTka MeTasuia
UHEPTHBI-MH Ta3amu . yueOHoe mocoome / C. B. Komunos, A. E. Cemun, ®. B. UyiikoB. —
Mocksa : MUCHUC, 2014. — 55 ¢. — ISBN 978-5-87623-777-4. — Texkct : anekTpoHHblit // JlaHb
. 9JIeK-TpOHHO-OMOMoTeynas cucrema. — URL: https://e.lanbook.com/book/116983

3. 'epacumoBa, A. A. Maremarndyeckue METOJbI B MHKUHUPUHTE METAJLTyPrUYeCKOTO
00O0pyI0BaHUs M TEXHOJOTHH : yueOHOoe mocobue / A. A. I'epacumoBa. — Mocksa : MUCHUC,
2017. — 82 c¢. — ISBN 978-5-906846-89-1. — Tekcr : osmekrponHsii // JlaHb
3JIEKTPOHHO-OnOmoreunas cuctema. — URL: https://e.lanbook.com/book/108082

B) MeToauyeckue ykasaHus:

1. [Manumes H.B., Cubaratymiun C.K. IIpaktukym no qucuuminHe «HoBble mporiecchl B
metamutyprun». U3n-so Marauroropcek. roc. Texs. yH-ta um. I.1. Hocosa, 2015. 107 c.

2. Cwubaratrymmun C.K., Xapuenko A.C. MaxkapoBa W.B, Teopus, TexHojorus u
aBTOMAaTH3alMs JOMEHHOro Ipouecca. Maruuroropek: M3n-Bo MarHutoropek. roc. TeXH. yH-Ta
uMm. I'.1. Hocosa, 2019. 142 c.

3. Cubararymmua C.K., Xapuenko A.C. AHamu3 JIpeHAKHOW CIIOCOOHOCTH TOpHA
JoMeHHOM meun. Marnutoropck: M3a-Bo Marnutoropck. roc. Texs. yH-ta um. .M. Hocosa,
2012. 12 c.

4. Cubaratymmun C.K., Makaposa W.B., HaceipoB T.M. Omnpenenenue TeXHUYECKUX
nokKasarejed JIOMEHHOM IUIaBKM MpU  MPOEKTUPOBAHUU HOBOTO  METaJIyprH4ecKoro
npeanpustus. Marauroropek: U3narensckuit nentp ®I'bOY BIIO «MI'TVY», 2014. 50 c.

5. CemuBanoB B.H., CronspoB A.M. U3yueHne ucreueHus CTaaud U3 KOBIIA HA MOJIEIH:
Mertoandeckue ykazaHus JUIsl BBIIOJIHEHUS J1a0opaTopHoi paboThl o aucuuiuinHe “PasnuBka u
KpUCTAJIIM3alUsl CTanu’ JJs CTyAeHTOB crnenuanuzanuu “MYUYM”: Maruutoropck, MI'TVY,
2016.— 8 c.

6. Cenusanos B.H., CtonspoB A.M. Ctpoenue cranbHON HENPEPHIBHOIUTON 3arOTOBKHU:
Mertoanyeckue ykasaHus JJis BBIOJHEHMs JabopaTopHoil paboTel nmo aucuuruinHe «Teopus,
TEXHOJIOTHS M 000pYyA0BaHMe JUIsl pa3iauBKu cTann» : Marautoropck, MI'TVY, 2016. — 14 c.

7. CemuBanoB B.H., CromsipoB A.M. CTpoeHHE CTaJbHBIX CIHUTKOB: Meroauueckue
yKa3aHUs 17151 BBITIOJTHEHUS JIA00paTOPHOM pabOThI MO AUCIUIUIMHE “Pa3nBKa ¥ KpUCTaUTH3aAIAS
crain”: Marauroropck, MI'TY, 2016. — 8 c.

8. CemuBanoB B.H., CromspoB A.M. OmnpeneneHue TEXHOJIOIMYECKUX MapaMeTPOB
pa3nuBKM cTanu Ha cisooBoit MHJI3 / Meroaudeckue ykazaHusi JUIsl BBIIIOJIHEHUS KYpCOBOU
paboThl o nucnurinHe «Pa3nmBka u kpuctammuzanus ctanm» — Marautoropek: ®I'bOY BITO
«MI'TY», 2016. — 20 c.

r) [Ilporpammuoe odecneuenne u UHTepHeT-pecypcebl:
IIporpammHuoe o6ecnieuenue

Haumenosanwne [10 Ne noroBopa Cpok neiicTBUS JTUIICH3UH
MS Windows 7

Professional(mns  |/[[-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Off_lce 2007 Ne 135 ot 17.09.2007 OeccpouHo
Professional

7Zip cB00OTHO pacnpocTpansemoe [10 OECCPOIHO
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[FAR Manager |cBOGOHO pacpoctpansiemoe 10O

| OECCPOYHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca

CcpUIKa

DrekTpoHHas 0a3za nmepuoauuecKkux m3ganuii East View
Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

HaunonaneHas MH(POPMALMOHHO-aHAIUTHYECKAS
cuctema — Poccuiickuil MHIEKC HAYYHOTO LIUTUPOBAHHUS
(PUHLI)

URL:
https://elibrary.ru/project risc.asp

[TouckoBast cucrema Axaxemuss Google (Google

Scholar)

URL: https://scholar.google.ru/

HNudpopmanronnas cucrema - EauHOE OKHO JocTyma K
nHGOPMAaIMOHHBIM Pecypcam

URL: http://window.edu.ru/

®denepaibHOE rOCyAapCTBEHHOE OIOKETHOE
yupexaenue «DenepanbHblii HHCTUTYT MPOMBIIUICHHON
COOCTBEHHOCTH)

URL: http://www1.fips.ru/

Poccuiickas 'ocynapctBennas 6unbnuoreka. Katanoru

https://www.rsl.ru/ru/4readers/cata
logues/

OnekTpoHHBIE pecypchl Oubmuoreku MI'TY um. T'.U.
Hocosa

http://magtu.ru:8085/marcweb2/D
efault.asp

®denepalibHBIN 00pa30BaTEIIBHBIN TOPTAT — DKOHOMHMKA.
Cormonorusa. MeHeKMEHT

http://ecsocman.hse.ru/

Yuausepcurerckas napopmarronHas cucrema POCCHUSA

https://uisrussia.msu.ru

MexayHapoHas HaykoMmeTpuueckas pedepaTuBHas u
HOJTHOTEKCTOBas 0a3a JaHHBIX HAYYHBIX u3ganuil «\Web
of science»

http://webofscience.com

MexnyHapoaHas pedepaTuBHasiT U IMOJHOTEKCTOBAs
crpaBoyHasi 6a3a JaHHBIX HAYYHbIX M3/1aHUH «SCOPUS»

http://scopus.com

MC)K,I[YHapOI[HaSI 63321 MOJIHOTCKCTOBLIX  KYPHAJIOB
Springer Journals

http://link.springer.com/

MesxayHapoaHas KOJUIEKIHS HaydHBIX MPOTOKOJIOB IO
pa3IMYHBIM OTpacsaM 3HaHHK Springer Protocols

http://www.springerprotocols.com/

MexayHapoHas 60a3a HaydyHBIX MaTepUAIOB B 00JacTH
busnyecKnx HAyK U MIDKHHUpUHTa SpringerMaterials

http://materials.springer.com/

Mex(z[yHapolea;I 0aza CIIPpAaBOYHBIX I/I3I[aHI/II71 10 BCEM
otpacisiM 3Hanui SpringerReference

http://www.springer.com/reference
S

Mexnynaponnas pedeparuBHas 0a3a JaHHBIX 11O
YHCTOM U MpUKIaaHON MaTeMaTrke ZOMATH

http://zbmath.org/

Mexq:[yHapoanaﬂ pe(bepaTI/IBHaH N IIOJJHOTCKCTOBAA
cripaBoyvHas 0a3a JaHHBIX HAYYHBIX M3JaHUi «Springer
Naturey

https://www.nature.com/siteindex

ApxwuB HAYYHBIX JKYpHAJIOB «HanmoHanpHbINA
SIIEKTPOHHO-MH(OPMAIMOHHEI  KoHiopuuym»  (HII|https://archive.neicon.ru/xmlui/
HOUKOH)

9 MartepHaJIbHO-TEXHHYECKOE o0ecneyeHne JUCIUTILIHHBI (MOLYJIs1)

MaTCpI/IaJ'IBHO-TeXHI/I‘-ICCKOC obecrneucHue JUCIUITIIIMHBI BKIIFOYACT:
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1. Yuebnas ayautopus Ui IPOBECHUS 3aHATUIN JICKIIHOHHOTO TUIIA OCHAIIIECHA!

- TEeXHUYECKHMMH CpeICTBaAMHU OOyuYeHHs, CIYXAaIlUMU JUIsl TPEICTaBICHUS Y4eOHOM
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. YuebHast ayTuTOpus UIsl TPOBEICHUS MTPAKTUUECKUX 3aHATHI OCHAIIEHA:

TEXHUYECKUMHU CPEACTBAMU OOYYCHHMS, CIY)KallUMU JUI TPEICTaBICHHUS Y4eOHOH -
TEXHUYECKUMHU CPEACTBAMU OO0YUYECHHUs, CIY>KAIUMH JJIs [IpeIcTaBIeHus yueOHON nHpopMauu
OONBIION ayAUTOPUH: MYJIbTHMEIUHHBIMH CPEACTBAa XPAaHEHUS, MEpeAaydl U TPEICTaBICHUS
yaeOHOI MHGOPMAITIH;

- CTIeUMAIN3UPOBAHHON MEOETIBIO.

3. YueOHas aynuTopus Ui TPYHNIOBBIX M HUHIWBUIYaJbHBIX KOHCYJIbTAIMM, TEKYIIETo
KOHTPOJIS ¥ IPOMEKYTOUHOM aTTECTallMy OCHAIICHA!

- KOMITbIOTepHO# TexHKKO# ¢ makeTom MS Office, ¢ moakimtoueHnem k cetu «MHTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CHIeIHAIM3UPOBAHHON MEOEIbIO.

4. [TomenieHue 1j1si CAMOCTOSITEILHOM PabOThI OCHAIIICHO:

- KOMITbIOTepHO# TexHKKO# ¢ makeTom MS Office, ¢ moakitoueHnem k cetu «MHTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNIbHYIO CPETY YHUBEPCHUTETA,

- CHIeIHAIM3UPOBAHHON MEOEIbIO.

5. Tlomemenune pansi XpaHeHHss W TNPOQUIAKTUYECKOTO OOCITYXHBaHHUA y4eOHOTO
000py/I0BaHUs OCHAIIICHO:

- CTIEUMAIM3UPOBAHHON MEOEIBIO: CTeIIaKaMH ISl XpaHEHHsI y4eOHOT0 000pyA0BaHMS;

-MHCTPYMEHTaMHU JIJIsl pEMOHTa y4eOHOro 000py10BaHUS;

- mKkadamu I XpaHeHus yueOHO-METOAMYECKON TOKYMEHTAIUY H MaTEPUAIIOB.



ITPUJIOKEHUE 1

Y4eOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCs

[To qucummiIuHe NpeaycMOTpeHa ayIuTOpHas U BHEAyIUTOPHAsl CaMOCTOSITENIbHAs padboTa
o0yyaroImuxcsi, KOTopas IpernoiaraeT BpIOJHEHHE IPAKTUYECKUX paboT.

IIpakTyeckue padboTsbI:

1. Pacuer OCHOBHBIX  (U3MKO-XMMHMUYECKHX  IapaMeTpPOB  DPA3JIMYHBIX  BHJOB
METAJITYPrUYECKUX MPOLIECCOB; TEMNIOTEXHUYECKUE PACUEThl METAJUTYPrHYE€CKUX IIPOLIECCOB

2. TexHOJOTHYECKHE PacyeThl POU3BOJICTBA CTAIH U (HEePPOCILIABOB

3. Pacuet KOHCTpYKLIMU METAJUTyprU4eCKUX Meuel; pacueT BpeIHbIX BEIOPOCOB B BOJHBIN U
BO3/TYIITHBINA OacCEHbI

4. PacueT TEXHOJOIMYECKUX INPOLECCOB MepepabOoTKH OTXOJO0B pa3iIM4YHBIX IPOU3BOJCTB
LIBETHOW METaJULypTUH

Ilepeuens gonpocy 013 n0020mMo6KU K YCHHOMY ORPOCY

1. TIpormecchl, MPOTEKAONINE B 30HAX TOPEHUS W TOJOTPEBa IIUXTHI MIPH arJIOMEparuu
JKEJIE3HBIX PY/I.

2. COOTHONICHHE CWJI, CIOCOOCTBYIOIIMX M MPENSATCTBYIOIUX CXOJIy MAaTEPHaOB B
JTOMEHHOU IEYU.

3. OCoOEHHOCTH TEXHOJIOTHH BBITIJIABU CTAIM ¢ 0COOOHU3KUM cozepkanueM (ocdopa.

4. Oco0eHHOCTH TEXHOJOIMH BBIIIJIABU CTAIM C OCOOOHU3KUM COJACPpIKAaHUECM YTJICpOaa.
5. Oco0eHHOCTH TEXHOJOTMH BBIIIJIABKH CTAIH C OCOOOHU3KUM COACPIKAHUEM CCPLI.

6. DkcriepTHBIE CHUCTEMBI JTIOMEHIIMKA. HeoOXOaMMOCTh OCHAICHHS MU COBPEMEHHBIX
JIOMEHHBIX NIEYEH.

7. Texuonorust 0OpabOTKH CTaIu B KOBIIIE TOPOIITKOBOM ITPOBOJIOKOIA.

8. Mexanu3m 00pa30BaHus yCa/l0uHBIX 1e()EeKTOB B HEMPEPHIBHOIUTOM 3aroTOBKE.

9. TexHoNOTHUs  KHUCIOPOAHO-KOHBEPTEPHOH IUIABKM CTallM TPH  HCIOJIB30BAaHUU
BBICOKO(OCHOPUCTOrO YyryHa.

Ilepeuens éonpocos u 3a0anuil 013 NOO20MOBKU K IK3AMEHY:

[TyTu ynmydiieHus: KauecTBa arioMepara Ha COBPEMEHHBIX aryodadpukax.
[TyTr noBbIlIEHHUS yACIBHON TPOU3BOJAUTEIHLHOCTH COBPEMEHHBIX arjOMaIlnH.
CpaBHEHHME METAILTYPTrUYECKUX CBOMCTB arjioMepaTa U OKaThILIEH.

4. Tlporeccel, MpOTEKAOIINE B 30HAX TOPEHUS M MOJOTPEBa MIMXTHI MPU arjoMeparuu
JKEJIE3HBIX PYA.

5. 3amenutenu Kokca. BayBaHue B JOMEHHYIO TI€Yh MPUPOJTHOTO Ta3a.

6. KomOuHupoBaHHOE NyThe. BiusHHE TEXHOJIOTHMYECKOrO KHCIOpPOJa Ha OCHOBHBIC
MPOLECCHl JOMEHHOM IJIaBKH.

7. CymHOCTh POBHOTO XOJa JOMEHHOW Tmeud. PerynupoBanue Xofa TIIJIaBKH II0
CTaTUYECKUM MepenagaM JaBJICHHS ras3a.

8. OreHKa 1 peryIMpoBaHKUEe TEIUIOBOTO COCTOSIHHSI TOPHA JJOMEHHOM MeYH.

9. BimsiHHEE ra30BOro IMOTOKA HAa COCTOSTHUE CTOJI0A MAaTepHAIOB B JOMEHHOM ITeYH.

10. BrnusHue TtemrepaTypbl IyThs Ha MPOILECCHl TEMI00OOMEHa, BOCCTAHOBIICHUS H
ra3o/IMHAMUKY JIOMEHHOM TIJIaBKHU.

11. TloBenenue cepbl B JOMEHHOU MEYM U OCOOCHHOCTH TEXHOJOTHH BBITUIABKU UyT'yHA C
HU3KHM €€ COICPKAHUEM.

12. TexHonormdeckasi poiib TOPHA U METOJUKA OMPEACIICHUS €r0 pa3MEPOB.

13. U3meHeHue Temmeparypbl MaTe€pHalioB M ra3oB IO BBICOTE M PAAUYCy TOMEHHBIX
nieueid. CBsI3b MPOIECCOB TEIII00OMEHA U BOCCTAHOBJICHUSI.

el



14. Craruueckue U JUHAMUYECKHE MaTeMaTHYeCKUEe MOJIeNIA IOMEHHOTO TpolLiecca.

15. Xumuueckuii cocTaB, CTPOCHHE M CBOMCTBA J>KHJIKUX IIIJJAKOB CTaJICIIABUILHOTO
IIPOU3BO/ICTBA.

16. TepmoauHaMuKa U KUHETUKA OKUCIIEHHUS YIIIEpO/Aa IPU BhIIJIABKE CTaIH.

17. TepmoaumHaMuKa U KHHETUKA JECyIb(pypannuy MeTajia Mpyu BHIIUIABKE CTaJH.

18. TepmoauHaMuka u KMHeTHKa Aedocopanuy MeTana py BhIIIAaBKE CTAJIH.

19. MexaHHU3M U CKOPOCTh OKHMCJICHHUS IIPUMECEH IIPU MPOYBKE METaJlIa KHCIOPOIOM.

20. PactBOpHMOCTH BOJIOpOJa B CTalNU. TepMoAMHAMKKa U KMHETHKA IIpoliecca yAaleHus
BOJZIOPO/A U3 CTAJIH.

21. PactBOpHMOCTb a30Ta B cTainu. TepMOAMHAMUKaA U KHHETUKA [TpoLiecca yAaleH s a30Ta
U3 CTaJIN.

22. TepmonuHamuka  packucieHuss  cranud.  CrnocoObl  CHMJKEHHMS  COJEp KaHus
HEMETAJUIMYECKUX BKIIIOUEHUN ITPU PACKUCIICHUH CTAJIN.

23. TeopeTuyeckue OCHOBBI JIESTHPOBAHUS CTaIIH.

24. TexHOJIOTHS BBITUIABKA HU3KOYTIIEPOIUCTON KOHCTPYKIIMOHHON CTAIH B KUCIOPOIHOM
KOHBEPTEpE C BEPXHEU MTPOyBKOM.

25. TexHOJOTHS BBIIUIABKU JISTHPOBAHHOW CTalld B KHCJIOPOAHOM KOHBEPTEPE C BEpXHEH
MIPOJTYBKOM.

26. TexHOJOTHS IJIABKU CTAIN B COBPEMEHHOMW JAYTOBOW CTaJICTIaBUIIBHON TIEUH.

27. TexHomorus 00pabOTKa CTaIM B arperare «meyb-KOBIID.

28. TexHONOTHS BBIIUIABKH CTalld B KHCJIOPOAHOM KOHBEpTEpPE C KOMOMHHMPOBAHHOU
MIPOJTYBKOM.

29. TexHOJOTHS IUIaBKH CTAJM B JYrOBOM CTaJCTUIABMIIBHOM M€Y METOJIOM IeperuiaBa
JIETUPOBAHHBIX OTXO0B.

30. OO6paboTka cTaiay B KOBIIIE TTOPOIIKOBOM MPOBOIIOKOM.

31. TlepBuuHOE OXJIaX/I€HNE HENPEPHIBHOIMTOM 3aroTOBKU B KpucTaumsarope MHJII3.

32. MexaHu3M pa3BUTHS 30HATBHOH XMMHUYECKOH HEOJHOPOAHOCTH HETPEPHIBHOIUTHIX
3arOTOBOK.

33. OCHOBBI TEOPUH KPUCTAIUTM3ALNH CTAIH IIPU HETIPEPBIBHOM pa3inBKe.

34. Tloaroroska metayia 1 MHJI3 k HenpepbIBHOH pa3ivBKe.

35. OpraHusaiysi BTOpUIHOTO OXJIKICHHUS HETPEPHIBHOIUTON 3arOTOBKH.

36. TexHoJIOTUSI HETIPEPHIBHOM Pa3IMBKH CTAJIM METOJIOM «IIJIaBKa HA IIaBKY».

37. Buytpennwue nedeKThl HETPEPHIBHOIUTHIX 3aTOTOBOK.

38. IloBepxHOCTHBIE JeQEKTHI HETPEPHIBHOIUTHIX 3arOTOBOK.



INPUJIOXKXEHUE 2
OueHovHbIe cpeaCcTBA /JIsl MPOBeAeHHUs MPOMEKYTOUYHOM aTTecTAlNU

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPEACTBA ISl POBEACHUS NMPOMEKYTOUHON aTTeCTAlNM:

CtpyKTypHBII
JJIEMEHT ITnanupyemble pe3yabTaTbl 00y4eHUs OueHouHblE CpecTBa
KOMITETCHIINH

OIIK-2 criocoGHOCTh U TOTOBHOCTh pa3padaTbiBaTh U BBITYCKaTh TEXHOJOTUYECKYIO IOKYMEHTALIMIO HA IEPCIIEKTUBHBIE MaTepUallbl, HOBbIE U3/IETHUS U

CpeACTBA TEXHUUYECKOT0 KOHTPOJIS

3Harthb - OCHOBHBIE MOJIOXKEHUS pa3padOTKU 1. Ilepeuens meopemuueckux 60npocos K IK3AMeEHy:

TEXHOJIOTUYECKOH TOKYMEHTallUY; 2. PacTBOpHMOCTb I'a30B B MeTalIe.
-IIOPSII0K BBIYCKA JOKYMEHTALUU; 3. CriocoOb1 KOBIIEBOI 00pabOTKM MeTaiIa. 3aauu, perraeMbie Ipu

KOBIIIEBOI 00paboTKe MeTallia pa3InyHbIMU CIIOCO0AMH.
4. CrniocoOb1 BHETIEUHOM necynbdypanun uyryHa. TpeGoBanus,
IpeabsBIsieMbIE K JIeCyIb(pypaTopam.
5. Hecynbdypanus 4yryHa BIyBaHUEM IOPOIIKOOOPA3HBIX MAaTEPUAJIOB.
6. Jecynbdyparys yyryHa MarHueM.
7. TpeGoBanusi, MpeabABIsIEMbIE K TIOPOIIKOOOPA3HBIM MaTepuaiam Jyis
necynbdypanuu MeTania.
8. O06paboTka MeTauIa HeUTpaabHBIM Ta3oM. OCHOBHBIC 3a/1a4H.
CrniocoObl BBOIa HEMTPAILHOTO T'a3a B METAJLIL.
9. BHueneunoe BakyymupoBanue craiu. CrnocoObl BakyyMHOM 00paboTKH
CTaJu.
10. [TpuHuMn paboThl yCTAHOBKU MOPLMOHHOTO crIoco0a
BakyymupoBanus ctanu (DH-npouecc).
11. [Tpunumn paboThl yCTaAHOBKU HUPKYISIUOHHOTO CIoco0a
BakyymupoBanus cranu (RH-mponecce).
12. CocraB xene30pyIHOM 4aCTH IIHUXThl COBPEMEHHBIX IOMEHHBIX ITEUEH.
13. Omnpenenenne TUNA KEJIE3HBIX PYII.
14. 3Ha4yeHHe cocTaBa IMyCTON MOPOIbl, (PU3MUECKOTO COCTOSTHUS,
BOCCTaHOBMMOCTH PYZBI.
15. DIIOCHI, X Pa3HOBUIHOCTH M XapaKTEPUCTHUKA.
16.  Kpymnoe, cpennee u menkoe pobiaerne. COOTBETCTBYIOIINE arperarsl.




CTpyKTypHBIii

AJIIEMEHT [Tnaaupyemblie pe3yiabTaThl O0y4eHUS OueHouHbIe CpeiCcTBa
KOMIIETEHINH
17. I'poxouenue u KiraccuuKanus, CriocoObl OCYIICCTBICHHUS.
YMmeTh - pa3pabaThIBaTh TEXHOJOTUYECKYIO Ilpumepnvie npaxmuyueckue 3a0anu::
JIOKYMEHTAIHUIO; 1. Onpenenuts pacxoa MHEPTHOTO T'a3a B KOBII JJII CHHYKCHUS
- IOATOTOBUTH U BBITYCTUTH TEXHOJIOTHYECKYIO COJIep’KaHus a30Ta B CTAJIM MAPKU ... C ... % A0 ... % npu Temuneparype
JIOKYMEHTAIUIO; meTamia ... °C.
- KOHTPOJIMPOBATH MOPSIO0K MTOATOTOBKH U BEITycKa | OmpeneuTh pacxo 1 MHEPTHOTO ra3a B KOBII JIJISl CHFDKEHUS COJICPIKaHUS
JIOKyMEHTaIu! BOJIOPOJIa B CTAJIM MAPKHU ... C ... PPM 10 ...pPM mpH TeMIieparype MeTaiia
... °C.
2. CrpoeKkTHpoBaTh U OCYIIECTBUTh KOMITJIEKCHBIE UCCIIEIOBAHMUS, B TOM
YHUCJIe MEKIUCIUIITMHAPHBIC, HA OCHOBE IIEJIOCTHOTO CUCTEMHOTO HAyYHOTO
MHUPOBO33PEHUS C UCIOIb30BAaHUEM 3HAHMI B 00JIaCTH UCTOPUU U putocodpun
HayKy MyTEM BBINIOJHEHUS 3aaHus 1o Teme «Pa3paboTka TEXHOIOTHYECKOTO
pexrMa, 00eCIIeYUBAOIIErO MOBBIIICHHE TPOU3BOAUTEIHLHOCTH TOMEHHON
MEYH YIIYYIICHUEM MeTALIyPrudecKHX CBOMCTBA ChIPhS» JIIs
MepCcOHU(UIIMPOBAHHOTO BapuaHTa YCIOBUNA PabOTHI.
Bnaners - HaBBIKAMU Pa3pabOTKH U BBITYCKa 3aoanusn na pewenue 3aoau:

TEXHOJIOTHYECKOH AOKYMCHTAaIUU

1. OrnpenenuTs pacxos peppoMapraHiia B CTajepa3IMBOYHbIN KOBII ITPU
BBIITYCKE METaIlIa U3 KUCIIOPOIHOTO KOHBEPTEPA BMECTUMOCTBIO 250 T 1715t
nosrydeHust B cram Mapku Cr.3cn coneprkanus maprasua 0,55 %, ecnu B
TIOJTYIIPOJTYKTE Tiepes1 BhITyckoM conepskaiioch 0,11 % yraepona u 0,05 % mapraniia.
Henocrarorue JaHHbIE IPUHATH CAMOCTOSITEIBHO.

2. OnpenenmuTs pacxoft GeppOCUITUIINS B CTATCPA3TUBOYHBIN KOBIII TPH
BBIITYCKE METAJIA U3 KUCIIOPOIHOIO KOHBEpTEPa BMECTUMOCTBEO 300 T 1151
nomydenust B cramm Mapku 091 2C copeprxanmst kpemuusi 0,70 %, ecrm B
HOJTYIIPOZIYKTE Nepe BbITycKoM coneprkariock 0,09 % yrnepona u 0,01 % xpemuus.
Henocrarorue faHHbIe MPUHSATH CAMOCTOSITENBHO.

3. OrnpenenuTh pacxo/] aTFOMUHMS B CTAIEPA3TMBOYHBIN KOBIII IPH BBITYCKE
MeTayia U3 KUCIIOPOAHOTO KOHBEpTEpa BMECTUMOCTBIO 200 T /17151 MOJTy4EeHHs B CTAIIA
Mapku 08cn coneprxkanus amoMuHus 0,04 %, eciv B OIYIIPOIYKTE MEPE]T BHITYCKOM
cozaepxainock 0,05 % yrnepoaa. Hemocraronyie maHHbIE IPUHSITH CAMOCTOSITEITBLHO.




CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHble CpeacTBa

4, Ouenka xene3HbIx pya. OnpenesieHne cocTaBa MyCcToi HOpoIbl 1
000raTUMOCTHU PY/IbI.
5. OrmpezeneHne nokaszareseil rpOX0UeHHs M KITacCUPHUKAIIH.

[1K-1 criocoOHOCTE

AHAJIM3UPOBATDb MOJIHBIA TEXHOJIOTHYSCKHI OUKJI IIOJIYUCHUA U O6pa6OTKI/I MaTCpHaIoB

3HaTe

- OCHOBHBIE 3aKOHOMEPHOCTH U SIBJICHUS
METAJITyPrUYECKUX MPOLIECCOB;

- Ha3HaYeHUE, YCTPOMCTBO U pabOTy arperaTos
METAJIITypruueCcKOro IMpOU3BOCTBA ;

- OCHOBHBIE 3aKOHOMEPHOCTH U SIBIICHUS
METAJITyPrUYECKUX MPOLIECCOB U UX BIMSHHUE Ha
KayeCTBO MPOYKIUU

Ilepeuensy meopemuueckux 60npocoe K IK3ameny:

1. TexHoMorust MOPUUOHHOTO CII0CO00Oa BAKyyMUPOBAHUS CTAIIH.
JlocTuraemslie pe3yJbTaThl.

2. TexHonOrust HUPKYISALUOHHOTO CIIOCO00a BAKyyMUPOBAHUS CTAJIH.
Jlocturaemslie pe3yJbTaThl.

3. YcTpoiicTBO KOMILIEKCa arperaTa Jijisi BAKYyMHO#M 00paOOTKu cTanu
criocooom J[H.

4. YcTpoiicTBO KOMIUIEKCa arperaTa Jijlsi BAKYyMHO# 00paOoTKH cTaimu
cnocobom RH.

S. Oco6eHHOCTH TEXHOJIOIMH BaKyyMHON 00pabOTKU MeTaa JUls
MOJTy4eHHUs1 0c000 HU3KOTOo cojepskanus yriepoaa (menee 0,01%) B cramm.
6. Oco6eHHOCTH TEXHOJIOIMH BaKyyMHON 00pabOTKH MeTaa JUls
TIOJTyYEeHHUST HU3KOTO COJIEPKaHMsI KHCIIOPO/Ia U yIiiepoAa B CTalH (CTallb
mapku 0810).

7. TexHonorust 06paboOTKK MeTaljIa Ha arperare “rnedb — KOBII®.
JlocTuraemsle pe3yabTaThl.

8. O06paboTka cTany B KOBIIE TBEPAbIMHU IIJIAKOOOPa3yIOIUMU CMECSIMU
(THIC). JocTuraemsle pe3ysbTaThl.

9. ®daxTOopHl, BIAUSIOUINE Ha 3apOXKACHUE U POCT KPUCTAIIOB MpU
3aTBEPJCBaHUU CTAJIH.

10. CyIHOCTbh KOHIIEHTPAILIMOHHOTO MEPEOXJIAXKACHHS CTaNIH.

11. DU3HKO-XMMHYECKUE OCHOBBI 000TaIIICHHUS )KETE3HBIX PYI.

12. TexHomoruu 00oTaIEeHUs KEIE3HBIX PYII.

13. [TpomyKThl M OKa3aTeny 00oTraleHus.

14, OO6xur pya. Buasl ooxura u ux HazHauYEHHE.




CTpyKTypHBIii

DJIEMEHT [Tnaaupyemblie pe3yiabTaThl O0y4eHUS OrneHOYHBIC CPECTBA
KOMIIETEHINH
15. TexHon0ruM ycpeqHeHUs] MaTEPHUAaIOB U IMOKA3aTeNId KauecTBa
YCPEAHEHHUS.
16. CyIHOCTh U CXeMa arioMepaluy pyAHbIX MaTeprUagoB METOIOM
MPOCACHIBaAHUS.
17. TernnooOMeH 1 ropeHre TOIUIHBA B CIIEKAEMOM CJIO€.
18. Bnusinue ckopocTu GuIbTpaluy BO3AyXa U TEMI0(PU3NIECKUX CBONCTB
[IMXTHI HA MPOIIECCHI TETIOOOMEHA.
19. HcnapeHre TurpoCKOMYECKOM BIIard IIUXTHI, PA3JIOKEHUE THIPATOB U
00pa3oBaHNe 30HbI IEPEYBIAKHEHUSI.
YMmeTh - OpPHEHTHPOBATHCS B BBIOOpE oOopynoBanust miusi | Ilpumepnsie npakmuueckue 3a0anus:
MIPOM3BOJICTBA MeTaluia Tpedyemoro coptamenta u | 1. Omnpenenutb OCTaTOYHOE COZEpkKaHUE BOJOPOIa B cTaiiu (PpM) mocine
Ka4yecTBa, BaKyyMHpOBaHUs Ha ycTaHOBKe RH mipu pa3pexeHnu B kamepe ... MM PT. CT H
- OLICHUBATbH BIUSHUE TEXHOJIOTUYECKUX Temmneparype metaia .... °C. Onpenenurtsb couepkanrie pacTBOPEHHOTO
(dakTOpOB Ha MPOIIECC MPOU3BOACTBA METAILNIA, KHCJIOPOJIa B CTAJIM MapKH ... IIOCJIe BAKYYMHOU 00paboTku Ha ycraHoBke RH
CBOICTBA U JPyTHe XapaKTePUCTHKH, MIPH Pa3pekeHuu ... MM PT.CT U Temmeparype metamia ... °C.
perJlaMeHTHPYIOIINE KaueCTBO MeTaslia
ONTHUMH3UPOBATH METAJUTYPTUUYECKUE MPOIIECCHI
Brnagets - HaBBIKAMU pacyeTa TEXHOJIOIMYECKUX NapaMeTpoB | 3adanus Ha pewieHue 3a0ay:

METAJITyprUYeCKUX MpPOILECCOB

1. OnpenenuTh CoepsKaHrE CEPhI B METAILIE U CTETICHB €T0 JIeCyb(yparim
riocyie 00pabOTKH B CTANIEPa3IMBOYHOM KOBIIIE M3BECTHIO B KomuecTse 1,2 % ot
Macchl METAILIA, €CITU TIepe]] 00paboTKOM coneprkanue cepbl paBHsuiock 0,020 %, B
TMPOLIECCE BBIITYCKA METAILIA U3 KUCJIOPOTHOTO KOHBEpTEpa BMeCTUMOCThIO 300 T B
KOBIII TIoNasio 2 T nuiaka. Hemocrarorye 1aHHbIe PUHATH CaMOCTOSITENTBHO.

2. OnpenenuTs pacxo/l HEUTPATLHOTO I'a3a — aproHa, BAyBAEMOI0 B METAJLI,
BBIIIABJICHHBIN B KUCJIOPOJIHOM KOHBEPTEPE M HAXOISIINICS B CTAIEPA3TIMBOYHOM
KOBIIIE, JJTs1 CHUJKEHHUS CoiepaHust Bogopozaa ¢ 6 1o 1,5 ppm.

3. OrnpenenTh 0CTaTOUHOE COZIEp KaHNe PACTBOPEHHOT'O BOIOPO/Ia B CTaIN
mapku 30XH3A, eciu naBneHue B ra3oBoi (hase Kamephbl HUPKYIISIIMOHHOTO
Bakyymaropa cocranisier 0,8 MM pT. ¢T. Hegocraronme 1aHHbIe TPUHATH
CaMOCTOSITEJTHHO.

4. Ornpenenenue nokasaTenel KauecTBa yCpeaIHEHUs




CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHble CpeacTBa

5. Omnpenenenue moka3aTenei o0oraeHus Keae3HbIX PY/I.

[1K-2 cnoco0HOCTD NPUMCHATH HHHOBAIIMOHHBIC MCTOAbI pCHICHUA MHXCHCPHBIX 3a1a4

3HaTe

- MHHOBAIIMOHHBIC MCTOABI PCIICHUA NHKCHCPHBIX

3aJa4

Hepeueub meopemu4eCKux 60npocoé K IK3ameny.

1. Kpucrannnieckoe CTpOCHHE HENTPEPBIBHOJIUTBIX 3aTOTOBOK, OTIUTBIX
Ha MHJI3 ¢ u30ruyTOii TEXHOJIOTHYECKOMN OChIO.

2. ITpyunHbI pa3BUTHA JTMKBALMOHHBIX ITPOLIECCOB MPU KPUCTAIUIU3ALUH
CTaJHu.

3. JennpuTtHas XuMu4ecKkasi HEOZHOPOJHOCTb HENIPEPBIBHOIUTON
3arOTOBKH.

4. 30HaNbHAsI XUMUYECKasi HEOAHOPOJHOCTh HENPEPBIBHOIUTON
3arOTOBKH.

S. Hocrouncrsa u Henpocratku MHJI3 BepTHKaabHOrO M KpUBOJIMHEHHOTO
THUIIOB.

6. Posib MpoMeXkyTOYHOT0O KOBIIA ITPH HENIPEPHIBHOM Pa3IMBKE CTaJIH.

7. [Ipennaznauenue u BUIbI Kpucramuzaropos MHII3.

8. BropruuHoe 0XJ1akIeHNE HENPEPHIBHOINTON 3arOTOBKH.

9. 3aBUCUMOCTh CKOPOCTH BBITATMBAHUS 3aTOTOBKU U3 KpUCTAJIM3aTOpa
OT JPYT'UX apaMeTpOB Pa3IUBKU.

10. ®dyHkuK 1nutakoodpasyroei cMecu B kpuctaumzarope MHJI3.

11. Paznoxenue kapOoHATOB.

12. Peaxiiun Mex 1y TBEpAbIMU (ha3zaMH.

13. Jucconumanus OKCUI0B, MPOLECCH BOCCTAHOBJICHUS U OKUCIICHMUS.

14. Pa3zMmsiruenne mmxTel 1 00pa3oBaHKUE PACILIaBa.

15. MuHepanoruueckuii CocTaB arjioMmepara.

16. VYnanenue BpeIHbIX IPUMECEH NPU arJIOMEpALUH.

17. CriocoObI OTIEHKH MPOYHOCTH arioMepara.

18. Brnusinue MakpoCTpyKTyphl, (ha30BOTr0 COCTaBa, pacxojia TOIUIMBA B

ITUXTY U OCHOBHOCTHU €€ Ha MPOYHOCTH arioMepara.




CTpyKTypHBIii

3JIEMEHT [Tnaaupyemblie pe3yiabTaThl O0y4eHUS OueHouHbIe CpeiCcTBa
KOMIIETCHITUH
19. BoccranoBumocTs arnomepara.
VYMeThb - IPUMEHSTH 3HAHUS B PEIICHUU TUIIOBBIX Ilpumepnvie npakmuyeckue 3a0anu:
WH)XEHEPHBIX 3a/1a4; 1. OnpenenuTh pacxo/ TBEPAOH MUTAKOOOpa3yIoIeH CMECH IS
- IPUMEHSTh HHHOBAIIMOHHBIE METO/IbI TIPU CHWIKEHUS COACPKaHUS CEPHI C ... % 110 ... % B CTAJId MapKH ... 7151 YCIOBUM
pELICHUH TTOCTaBJICHHBIX MHKEHEPHBIX 3a/1a4 arperara «KOBII-TICYb.
2. [Ipoananu3upoBaTh MOJHBIA TEXHOJIOTUYECKUN LUK AEHCTBUS
CBIPBEBBIX MAaTEPUAJIOB B BUJIE arjoMepaTa U OKaThlllied Ha MPOU3BOJICTBO
yyryHa
Bnanets -HABBIKAMU PEIICHNS MHXXCHEPHBIX 3a71a4 BBICOKOIO | 3ad0anusn Ha peuieHue 3a0au:

YPOBH: C UCITIOJIb30BAHUEM NHHOBAIIMOHHBIX
MCTOJOB PCHICHUSA,

1. OrpenenuTh pacxo U3BECTH MPU HaBEJCHUH «OeNIoroy I1U1aKa Ha arperare
«KOBIII-TICYb) JUTS TIPOBEICHNS JIeCY b ypariu MeTasuia Maccoid 370 T, B KOTOPOM JI0
obpabotku conmeprkanioch 0,012 % cepsl, a mocie Hee — 0,005 %; Macca 1uiaka B
KOBIIIE 710 00paboTKU paBHa 6,5 T. Heocraromye JaHHbIe IPUHATH CAMOCTOSTENBHO.
2. Omnpenenutk, B Kakoi (kakux) popcyHouHol cekuuu (cexiusix) 3BO
nByxpyubeBoit MHJI3 kpuBOIMHEHHOIO TUIIa HA TOBEPXHOCTH Clisi0a Mmoaaercs
HEI0CTaTOYHOE KOJUYECTBO oxyuaaurens. B cnabe u3 cranu mapku Cr.2cn
ceuenueM 240x1500 mm oOHapyKeHbI THE3/1000pa3HbIE TPEUIUHBI Ha
paccrosnuu 40...55 MM ot noBepxHocTH. [IprunHa ux oGpa3oBaHus —
pa3orpeB MOBEPXHOCTH 3aTOTOBKH BCJIEJICTBUE HEIOCTATOYHOTO pacxoa
OXJIAJIUTENS B OJTHOM MIIM HECKOJBKUX (DOPCYHOUHBIX ceKLUAX. BbicoTa
Kkpuctammzaropa coctasisier 1000 mm. JmuHa mectr GopCyHOUHBIX CEKITU
pasHa 0,2; 0,8; 2,4; 4,0; 5,2; 6,8 M. Ci1s16 BeITSITHBaeTCs CO cKOpocThio 0,8
m/muH. TemriepaTypa MeTauia B IpOMEXYTOYHOM KoBIIe cocTasisieT 1545 °C.
3. OnpenenuTs NPOAOKUTEIBHOCTD 3aTBEPIEBAHUS CIsI00BOM
HETPEPHIBHOIUTON 3arOTOBKH M MIPOTSKEHHOCTH JTYHKH JKHIKOTO METaJla B
Hel npu pasnuBke cranu mapku 171'1C—VY na kpusonuneiinont MHJI3 ¢
BEPTUKAIBHBIM YIaCTKOM IO CIIETYIONIIM UCXOIHBIM JTAHHBIM:

pa3Mepsl norepedHoro ceueHus cisgbda — 3002500 mm;

CKOPOCTb BBITSTUBaHMS Clisi0a 13 kpuctawiuzaropa — 0,55 M/MuH;
TEMIIEpPATypa MeTaJlJIa B IPOMEXYTOYHOM KoBiie — 1537 °C.

4. PacueT cocTaBa MUXTHI U TPOBEACHUS ariaioMepaIiiii METOJIOM




CTpyKTypHBIii
JIEMEHT

KOMIICTCHIIN U

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHble CpeacTBa

IIPOCACHIBAHUS.
5. Pacuér nokasareiiel xo1a Imporecca arnoMepanuH.

TIK-3 crioco0HOCTH

AHAJIM3UPOBATH OCHOBHBIC 3aKOHOMCPHOCTHU q)aSOBLIX paBHOBCCI/Iﬁ 1 KUHCTHUKHA HpeBpameHMﬁ B MHOI'OKOMITIOHCHTHBIX CHUCTEMax

3HaTh

- OCHOBHBIC ITOHATHUA U 3aKOHOMCPHOCTH KUHETUKHU
npeBpameHHﬁ MHOT'OKOMITIOHCHTHBIX CUCTEM,

- OCHOBHBIC 3dKOHOMCPHOCTHU (1)8.30BLIX paBHOBeCI/Iﬁ
B MHOI'OKOMITIOHCHTHBIX CUCTEMAX

Ilepeuens meopemuueckux 60npocos K IKIAMEHy:
1. OcoOGeHHOCTH TEXHOJIOTUSI HENPEPBHIBHOM Pa3IMBKU CTAIM METOJI0M
«IUIaBKa Ha IJIABKY.

2. Pa3HoBUIHOCTH yCTPONCTB JIEKTPOMArHUTHOTO M€PEMEIINBAHUS
MeTaJljia Py HeMPEepbIBHOM pa3iuBKe.

3. [IpenHazHaueHNe U TEXHOIOTHS MSTKOIO 00XKaTHsI 3arOTOBKHU.

4. Opranu3zaiiys aBTOMaTUYECKOTO MOAAEP)KaHUS YPOBHS METaIljIa B
KpUCTAJLIIN3aTOpE.

5. ABTOMaTH3UPOBAHHBIE CUCTEMBI BTOPUYHOTO OXJIAXK/IEHUS 3aTOTOBKH.
6. JedexTsr popMbI HEMTPEPHIBHOIUTOMN 3arOTOBKU: BUIBI, TPHYMHBI
BO3HUKHOBEHUSI.

7. [ToBepxHOCTHBIE Ae(DEKTHI HENPEPHIBHOIUTOM 3arOTOBKHU: BU/IBI,
INPUYMHBI BO3HUKHOBEHHSI.

8. BuyTpennue neexTsl HempepbIBHOIUTON 3arOTOBKHU: BU/IbI, TIPUYHHEI
BO3HUKHOBEHUSI.

9. [TyTy noBBIIEHUS] MPOYHOCTHU arjioMepara.

10. CrniocoObl HHTEHCU(UKALIMY arlIOMEPAIMOHHOTO TpoIiecca.

11. [TosmyueHue ChIpbIX OKaTHIIEH (TEOPETHUECKHE OCHOBBI) U TPEOOBAHUS
K HUM.

12. Brnusinue conepikanus Biard B IIUXTE U TPAHYIIOMETPHUUECKOTO COCTaBa
e€ Ha MPOYHOCTH CHIPBIX OKAThIMIEH.

13. TexHon0rus NoIy4eHUs ChIPhIX OKaThlliel B 6apabaHHOM
okoMkoBarese. [IpenmyiiecTBa 1 HetocTaTku 6apabaHHOTO OKOMKOBATEJI.
14. TexHOIOTHs TIOTydeHHsI CHIPBIX OKATHIIIEH B TAPEITBIaTOM
okoMkoBaresie. [IpenMyIecTBa 1 HEIOCTaTKU TapeIbyaToro OKOMKOBATEIS.
15. [Ipomeccr, crtocOOCTBYIOMNE YIPOYHEHUIO OKATHIIIEH TTPH O0XKHTE.

16. OCHOBHBIE arperarsl JJisi O0KuUra.




CTpyKTypHBIii

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHble CpeacTBa
KOMIIETCHIIMH

Ymers - aHAJIM3UPOBATH OCHOBHBIC 3aKOHOMEPHOCTH Ilpumepnvie npakmuueckue 3a0anu::
(a30BBIX paBHOBECHI U KHHETUKU npeBpamieHnii B (1.  IlpoaHanu3upoBaTh OCHOBHBIE 3aKOHOMEPHOCTH (ha30BbIX PABHOBECHIA U
MHOTOKOMIIOHEHTHBIX CHCTEMaX KMHETUKH [TPEBPALICHUI B MHOTOKOMIIOHEHTHBIX CUCTEMaXx IIyTEM
- OLICHUBATh BIUSHHUE PA3IUYHBIX (AaKTOPOB HA BBITOJIHEHHS 3ajaHust 0 TeMme «Pa3paboTka TeXHOIOTHYECKOTO PeXKIMa,
IIPOLIECCHI B MHOTOKOMIIOHEHTHBIX CHCTEMAaxX 00eCreYrBaOIEro yMEHbIIEHUE YAEIbHOIO PacXoAa KOKCa YIIydllIeHueM
- IPOTHO3UPOBATH PE3YNbTAThI IPOLIECCOB B MeTAJIyPru4ecKuX CBOMCTBA CHIPbS»
MHOTOKOMIIOHEHTHBIX CHCTEMAX

Buianers - HaBBIKAMHM MaTE€MaTU4E€CKOr0 ONUCAHUSA IIPOLIECCOB | 3a0aHUA HA PeuleHue 3a0au:

B MHOI'OKOMIIOHCHTHBIX CUCTEMAX
-aHaJin3da OLCHKHU IMPOLECCCOB B
MHOI'OKOMIIOHCHTHBIX CHUCTEMAaX

1. OnpenenuTth JuaMeTp KaHaja CTaKaHa CTaJlepa3IMBOYHOIO KOBILA JJIS
TOT0, YTOOBI MOYKHO OBLIO MOAJIEPIKUBATH CKOPOCTDH BHITATHBAHUS 3aTrOTOBOK
13 KpUcTaJIu3aropa uyerbipexpyubeBoid MHJI3 kpuBonuHeitHoro trna B
untepsaiie 0,4...1,0 m/mun. Crans mapku Cr.11c pasnuBaercs u3 250-1
CTaJIepa3IMBOYHOIO KOBIIIA HA CIIS0BI ¢ TTOTIEpeUHbIM ceueHreM 220x810 M.
2. Onpenenuth JUaMeTp KaHajla CTaKaHa MPOMEKYTOYHOI0 KOBILIA JJIst
TOT0, 4YTOOBI MOKHO OBLIO MOAJIEPKUBATh CKOPOCTh BBITATHMBAHUS 3aTrOTOBOK
U3 KpucTaunusaropa AByxpyubeBoit MHJI3 kpuBoauHeitHOTO B HHTEpBase
0,6...1,2 m/mun. Crans mapku Ct.3cn pasnuBaercs u3 180-1
CTaJIepa3IMBOYHOr0 KOBILIA HAa 3aTOTOBKU C nonepeyHsiM ceuenneM 180x1000
MM.

3. Omnpenenuth pacxo BOAbI Ha OXJIAX/IEHNE KpUCTauIU3aTopa
IByxpyubeBoil MHJI3 kpuBOJIMHENHOrO THIIA TPU OTJIMBKE HENIPEPHIBHOJIUTON
3aroTOBKHM ¢ pazMepamu nomnepednoro ceueHust 200x1310 MM U3 ctanu Mapku
09I"2C. Kpucramnuzatop umeer BbicoTy 1000 MM, a 3aroTOBKa BBITSTUBAETCS
U3 HETO ¢ MaKCUMaJIbHOM ckopocThio 1,1 m/mun. Temmeparypa MeTtaia B
MIPOMEXKYTOUHOM KoBIle coctapmsieT 1554 °C. Pacxon Bo/ibI 10JKEH OBITH
TaKUM, YTOOBI Ha BBIXOJIE U3 KPUCTAJUIM3aTOpa obecreunBaiach TeMueparypa
oxJaxaaromiei Bojbl He 6oiee 40...45 °C.

6. Pacuér cocraBa arnomepara

7. Pacuet cocTaBa MHUXTHI U IPOU3BO/ICTBA OKATHILIEH.

8. Pacu€r cocraBa okarsIeii.




0) Ilopsanoxk mnpoBeaeHMs NPOMEXKYTOYHOH AaTTeCTAallMH, MOKa3aTeJd M KPHUTEPHH
OLICHUBAHUS:

[Tpomexyrounass arrecrauus 1o «CHEIIMCUUIUIMHE» BKJIIOYAeT TEOPETHUECKHUE BOMPOCHI,
MO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS O0YYAIOIIMMUCS 3HAHUH, U MIPAKTHYCCKHUE 33aHUs,
BBISIBJISIFOIINE CTETIEHb COPMUPOBAHHOCTH YMEHUMN U BJIaIeHUH, TPOBOAUTCA B (popme IK3aMeHa.
DK3aMeH 10 JaHHOW TUCIUIUIMHE MTPOBOIUTCS B BUJIE COOECEIOBAHUS B PAMKAX TCOPETHUECKUX
BOIPOCOB, BHIHOCHMBIX Ha 3K3aMEH W/WJIN PellIeHus IPaKTUUECKUX 3aJaHUM.

Ilokazamenu u Kpumepuu OUeHUBAHUA IK3AMEHA:

— Ha OLIEHKY «OmAUYHO» — OOYUaIONIMIACS TOKa3bIBACT BBICOKUH YpPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETCHIIMM, T.€. IPOYHO YCBOWJ NPEAYCMOTPEHHBIM MPOrpaMMHBIA MaTepuai, NpPaBUIbHO,
apryMEHTHPOBAHO OTBETHJI Ha BCE BOIMPOCHI, C MPUBEACHUEM IPUMEPOB, MOKa3aJl TIyOOKHe
CUCTEMATU3UPOBAHHBIC 3HAHUS, BIAJEET IPUEMAMH PACCYKIEHUSA U COIIOCTABIIACT MAaTepHall U3
Pa3HbIX UCTOYHUKOB (TEOPUIO CBA3BIBAET C MPAKTUKOM, APYTUMHU TEMAMU JAHHOI'O Kypca, IpYruX
U3y4aeMbIX [IPEIMETOB), a TaKxKe 0e3 OIMOOK BBIITOJHHII MPAKTUUYECKOE 33 JaHHE;

— Ha OUEHKY «X0pouio» — OOyUYaIOIIMKCS TTOKa3hIBAaeT CPEAHHN YpPOBEHBb C(HOPMHUPOBAHHOCTH
KOMIIETCHIIUH, T.€. B JOCTAaTOYHOW MEpE YCBOWJI NPEAYCMOTPEHHBIM MPOrpaMMHBINA MaTepuall,
[IPaBWJIbHO, apryMEHTUPOBAHO OTBETHJI Ha BOIIPOCHI, MOKa3aJl XOpPOIIME 3HAHUS, BiajieeT
IpUeMaMHM PacCyXIEHUs U COMOCTABISAET MaTepHall U3 Pa3HbIX HCTOYHHUKOB, a TaK)Ke 0e3 OO0k
BBITNOJIHWI IPAKTUYECKOE 33/1aHUE;

— Ha OLEHKY «y0061emeopumensho» — OOy4arOIMNCS MOKa3bIBa€T IOPOrOBBIM YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMH, T.€. IPEAYCMOTPEHHBIN IPOrPAMMHBII MaTeprajl yCBOEH HE B
IOJIHOM Mepe, o0yJaroIMicsl J1al OTBEThl HE Ha BCE BOIPOCHI, MOKa3aJl HErIyOOKHEe 3HaHMS,
IUIOXO BIJIAJICET IMPUEMaMU PACCYXKICHHSI U COMNOCTaBJICHUSI MATEpUAIOB, a TAKXKE BBIMOIHUI
IPAaKTUYECKOE 3a/1aHUe C OLIMOKaMU;

— Ha OIICHKY «Hey0081emeopumenbHo) — pe3yabTaT 00y4eHHs HE JTOCTUTHYT, 00 ydJaroMuncs He
MOYKET TO0Ka3aTh 3HAHHs Ha YpPOBHE BOCIPOU3BENEHUS M 0O0bACHEHUS MHPOpMALUU, HE MOXKET
MO0Ka3aTh UHTEJJIEKTya IbHbI€ HABBIKU PELICHUS MPOCTHIX 3a/1ad.



