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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2021 - 2022
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. XapueHko

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u o100peHa s peanuzanuu B 2022 - 2023
yuyeOHOM rofy Ha 3acejaHuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nporpamma nepecmotpena, o0cyxeHa u ogoopena i peanuzauuu B 2023 - 2024
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTauTypriud U XHMHYECKAX TEXHOJIOTUI

[Iporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmszanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTaryprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor _ 20 . Ne
3aB. kadeapoii 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 CMOCOOHOCTBIO M TOTOBHOCTBIO pa3padaThIBaTh U BHITYCKATh TEXHOJIOTHYECKYIO

JOKYMCHTAIIMIO HAa ICPCIICKTUBHBIC MaTCpUajibl, HOBBIC U3ACIIUA U CPCACTBA TCXHUYCCKOI'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 criocoOHOCTh aHATU3UPOBATH MOJHBIA TEXHOJIOTMYECKUN UK MOTYYeHHs U 00paboTKU
MaTepHaoB

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

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

- OCHOBHBIE 32aKOHOMEPHOCTH U SIBJIEHUS METAJI-TypruueCcKUX MPOLECCOB U
UX BJIMSHUE HA KAYE€CTBO MPOAYKLIUU




VYmeTb

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

-OLICHUBATh BIMAHUE TEXHOJIOTHYECKUX (PAKTOPOB Ha MpoLece
IIPOM3BOJICTBA METAJIA, CBOICTBA U JPYTUE XapaKTEPUCTHUKH,
perinaMeHTHPYIOLUE KaueCTBO MeTalia

-ONTUMU3HUPOBATh METALTYPIrUUECKHUE IPOLIECCHI

Bnanets

-HaBbIKaMH pPaCUYCTa TCXHOJIOTMUCCKHUX MapaMETPOB MCTAJUTYPIUICCKUX
MPOIIEC-COB

IT1K-2 cnocoOHOCTD IMPUMCEHATE HHHOBAIMOHHBIC METOAbI PCIICHNA MHXKCHCPHBIX 3a1a4

3HaThL HMHHOBAIIMOHHBIC MCTOAbI PCIICHHA HMHKCHCPHBIX 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 MHKCHCPHLBIX 3a/1a4 BBICOKOT'O YPOBHA C

HCIIO0JIb30BAHUEM MHHOBAIIMOHHBIX METOOB PCHICHUSA

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

3HaTh

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

- OCHOBHBIC 3aKOHOMCPHOCTH (baBOBHX paBHOBeCHﬁ B MHOI'OKOMIIOHCHTHBIX
CUCTEMAX

YmMmern

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

- OIICHUBATh BIIMSHUE PA3INYHBIX (DAaKTOPOB Ha MPOILIECCHI B
MHOTOKOMIIOHEHTHBIX CHCTEMaX

- IPOrHO3UPOBATH PE3YJIbTAThI IPOLECCOB B MHOTOKOMITOHEHTHBIX
CUCTEMAxX

Bnanets

- HaBbIKaAMU MaTCMaTUUCCKOTO OIMMUCAHUS ITPOLIECCOB B
MHOT'OKOMITIOHCHTHBIX CUCTEMax
- HaBbIKaMH aHaJIn3a OLCHKHU IIPOHCCCOB B MHOT'OKOMIIOHCHTHBIX CUCTEMAX




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 3aHIATUSAM, 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 [EepBOMCTOYHMKOB. IlosTamHo onmcarb crnocoObl JOCTHXKEHHS — 3a/aHHBIX
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. KyuepseB, b. B. MogenupoBanue mnporeccoB U OOBEKTOB B METATypruu.
Moaenupo-BaHrue W ONTHMHU3AIUS MPOIECCOB JMCTOBOM MPOKATKU . ydeOHoe mocooue / b. B.
KyuepsieB, B. b. Kpaxr, II. 0. CokonoB. — Mocksa : MUCHUC, 2009. — 63 c. — Tekcr :
AJICKTPOHHBINA /[ Jlaus : 3JICKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/116998

3. Komuuos, C. B. Ilpou3BoacTBO cTanmu B 3JEKTporedyax: o0OpaboTKa MeTrajia
WHEPTHBI-MH Ta3zamu . yueOHoe nocodue / C. B. Komunos, A. E. Cemun, ®. B. UyiikoB. —
Mocksa : MUCHUC, 2014. — 55 ¢. — ISBN 978-5-87623-777-4. — TekcT : anekTpoHHbIi // JlaHb
. 3JIeK-TpOHHO-OnOMoTeynas cucrema. — URL: https://e.lanbook.com/book/116983

4. I'epacumoBa, A. A. MaremMaTudyeckie METOJbl B MHKUHUPHUHIE METaLTypruuecKoro
000pyI0BaHUs M TEXHOJIOTHH : yueOHOoe mocobue / A. A. I'epacumoBa. — Mocksa : MUCHUC,
2017. — 82 c¢. — ISBN 978-5-906846-89-1. — Tekcr : osmexkrponHsii // Jlaub
3JIEKTPOHHO-OnOMoreunas cuctema. — URL: https://e.lanbook.com/book/108082

B) MeToanyeckue yKazaHus:

1. [Manumes H.B., Cubaratymuinn C.K. IIpaktukym no qucuuminuse «HoBble nporecchl B
MeTayprun». M3a-so Marauroropcek. roc. Texs. yH-ta uM. I'.1. Hocoga, 2015. 107 c.

2. Cubaratymmma C.K., Xapuenko A.C. MakapoBa WN.B, Teopus, TexHomorus u
aBTOMAaTH3alMs JOMEHHOro npouecca. Marauroropek: M3n-8o MaroHuroropek. roc. TeXH. yH-Ta
nMm. I'.1. Hocosa, 2019. 142 c.

3. Cubararymmua C.K., Xapuenko A.C. AHanu3 ApeHaXHOH CIOCOOHOCTH TOpHA
JIOMeHHOW mneuyn. Marnuroropek: M3n-Bo Marauroropck. roc. TexH. yH-ta uM. .M. Hocoga,
2012. 12 c.

4. Cubararymmun C.K., Makapoa U.B., HaceipoB T.M. Omnpenenenve TEXHHUUECKUX
NOKa3zaTened JOMEHHOM IUIaBKM IPU  NPOEKTUPOBAHMM HOBOIO  METAJUIyprH4ecKOro
npeanpusitas. Marauroropek: Uznarensckuii nentp @I'bOY BITO «MI'TY», 2014. 50 c.

5. Cenusanos B.H., CronsipoB A.M. H3ydyeHne ucTedyeHns CTajd U3 KOBIIA HAa MOJACIU:
MeTtonnyeckue ykazaHus AJis BHIIOJHEHUS 1a00paTOpHOM paboThl o AucuuinHe “PaznuBka u
KpUCTAJIIM3aluUsl CTalu~ JJs CTyAeHToB crnenuanusanuu “MYM”: Marautoropck, MI'TVY,
2016.—- 8 c.

6. Cenusanos B.H., CtonspoB A.M. CtpoeHue cTanbHON HENPEPHIBHOINUTON 3arOTOBKHU:
Metoauueckue ykazaHus JUIsl BBIIIOJHEHUS J1abopaTopHOW paboThl mo aucuumiinHe «Teopus,
TEXHOJIOTUS U 000pYyJOBaHUE JIUIs pa3IMBKH cTayn» : Marautoropek, MI'TY, 2016. — 14 c.

7. CemuBanoB B.H., CromspoB A.M. CrpoeHue CTambHBIX CIUTKOB: MeToaudeckue
yKa3aHUsI JJIs BBITTOJIHEHUS J1a00paTopHOM paboTHI 10 AUCHUILTNHE “‘Pa3nuBKa U KpUCTAIIH3aIH
cranu’: Marauroropck, MI'TVY, 2016. — 8 c.

8. CemuanoB B.H., CromspoB A.M. OmnpeneneHue TEXHOJIOTHYECKHX MapaMeTpOB
pa3nuBKu cTanu Ha ciasiooBort MHJI3 / Metonuueckue ykazaHus JUisl BBIIOJHEHUS KypCOBOM
paboTsl Mo qucruruinHe «Pa3nuBka u Kpuctamumsanus ctann» — Marauroropek: ®I'bOY BITO
«MI'TVY», 2016.—20 c.

r) [IporpammHoe obecneuenue u UHTepHer-pecypcebi:
IIporpammHoe o0ecnneuenne

Haumenosanue I10O No norosopa Cpok nercTBuUA JIUIEH3UU



https://e.lanbook.com/book/116998
https://e.lanbook.com/book/116983
https://e.lanbook.com/book/108082
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FAR Manager cB000JIHO pacnpoctpansemoe [10 0OCCCPOYHO

HpO(l)eCCI/IOHaJILHbIe 0a3bl JaAaHHbIX " I/IHq)OpMaIII/IOHHLIe CIIPaAaBOYHbLIC CUCTEMBI

Hassanue xypca

CchlIKa

DiexkTpoHHas 6a3a MeproAnYeCcKUX n3maHuii East View
Information Services, OOO «1IBUC»

https://dlib.eastview.com/

Harmmonanbuast nH(POPMAIIMOHHO-aHATUTHICCKAS
cucreMa Poccuiickuit HHIEKC Hay4HOTO
nutupoBanus (PUHIL)

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

ITouckoBast cucrema Akxamemus Google (Google
Scholar)

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

HNndpopmannonnas cucrema - EnnHoe okHO nocTtyna K
MH(POPMALIMOHHBIM pecypcam

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

OIOIKETHOE
WHCTUTYT

®depnepanbHOE rocyJapCTBEHHOE
YUpEKICHUE «DenepalibHbII
IPOMBINIJICHHONW COOCTBEHHOCTH)

URL: http://www.fips.ru/

Poccuiickas ['ocynapcTBennas 6ubnuoreka. Karanoru

https://www.rsl.ru/ru/4readers/catal

ogues/

OnekTpoHHble pecypebl oubnuorexku MI'TY um. I'.U.
Hocosa

http://magtu.ru:8085/marcweb2/Def

ault.asp

(0] BHBIU BaTeIbHBIN mopT —

cacpall obpasosatex opTar http://ecsocman.hse.ru/

3KOHOMI/IKa. COI_II/IOJ'IOFI/ISI. MeHeIL)KMeHT

YHI/IBepCI/ITCTCKaH I/IH(I)OpMaLH/IOHHa}I CHUCTCMA - .
https://uisrussia.msu.ru

POCCHUS D

MexnyHapoiHas HayKoMeTpudeckas pedepaTuBHas U
NOJHOTEKCTOBass 0a3a MJAaHHBIX HAYYHBIX M3/aHUH
«Web of science»

http://webofscience.com

MexnyHaponnas pedepaTBHass U IOJHOTEKCTOBas
crpaBouHas 0a3a JaHHbIX HaYYHBIX M3/IaHUH «SCOPUS»

http://scopus.com

MexnyHaponHas 0a3a MOJIHOTEKCTOBBIX >KypHAJIOB
Springer Journals

http://link.springer.com/

MexnyHapoaHas KOJIIEKIMs HAYIHBIX MPOTOKOJIOB 1O
pasIMYHBIM OTpacysM 3HaHui Springer Protocols

http://www.springerprotocols.com/

MexyHnaponHas 0a3a HayqHbIX MaTEpHUaJIOB B 00J1aCTH
bu3nyecKUX HayK U HE>KMHUpUHTa SpringerMaterials

http://materials.springer.com/

MC)KI[}IHapOI(Ha}I 0aza CIIPpaBOYHBIX I/I3,I[aHI/II71 II0 BCEM
otpacisiM 3HaHmi SpringerReference

http://www.springer.com/references

MexnyHaponnas pedepaTuBHas 0aza JaHHBIX IO
YUCTOM M npuKIIagHoi Mmatematuke ZODMATH

http://zbmath.org/

MexnynaponHas pedepatuBHass M MOJHOTEKCTOBAsS
cripaBovHas 0a3a TaHHBIX HAyYHBIX M3JaHul «Springer
Nature»

https://www.nature.com/siteindex

«HanosanpHbIH
(HIT

ApXMB  Hay4yHBIX  JKypHAJOB
AIIEKTPOHHO-MH(POPMATMOHHBIA  KOHIIOPLIAYM»
HOUKOH)

https://archive.neicon.ru/xmlui/

9 MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne TUCIUILTHHBI (MOIYJIs1)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG o0OecrieueHue JUCHHUIIIIMHBI BKJIIFOYACT:
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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 (IU3UKO-XMMHMUYECKHMX  IapaMeTpOB  DPA3JIMYHBIX  BHJOB
METAJITYPrUYECKUX MPOLIECCOB; TEMNIOTEXHUYECKUE PACUEThl METAJUTYPrHYE€CKUX IIPOLIECCOB

2. TexHOJOTHYECKHE PacyeThl POU3BOJICTBA CTAIH U (HEePPOCILIABOB

3. Pacuet KOHCTpYKLIMU METAJUTyprUU4eCKUX Meuel; pacueT BpeIHbIX BEIOPOCOB B BOJIHBIN 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 TPOU3BOIUTEIIBHOCTH COBPEMEHHBIX arjiOMaIlnH.
CpaBHEHHME METAILTYPTrUYECKUX CBOMCTB arjioMepaTa U OKaThILIEH.

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

5. 3amenutenu Kokca. BayBaHue B TOMEHHYIO TIeYb MPUPOTHOTO 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 peryIupoBaHKEe TEIIOBOTO COCTOSIHUSI TOPHA JOMEHHOM 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. TloBenenwue cepbl B JOMEHHOMN IMEYU U OCOOCHHOCTH TEXHOJOTUH BBITUIABKH YYT'yHA C
HU3KHM €€ COJICPKAHUEM.

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 MaTeMaTHYeCKUe MOJENIN JOMEHHOTO IIpolLecca.

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 KuHeTHKa Aedocopannu MeTania Npy BhIIUIABKE 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. PactBOpMMOCTb a30Ta B cTainu. TepMOJMHAMUKA U KHHETHKA MpoLiecca yaaleHus a30Ta
U3 CTaJIN.

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

23. TeopeTuyeckue OCHOBBI JIESTHPOBAHUS CTaIIH.

24. TexHONOTHUS BBIILIABKH HU3KOYTIICPOJAUCTON KOHCTPYKIIMOHHOM CTAIH B KUCIOPOTHOM
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 CTal B KHCIOPOAHOM KOHBEpTEpPE C KOMOMHHPOBAHHOMN
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 HENPEPHIBHOIUTOM 3aroToBKYU B KpucTayumszarope MHII3.

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 BTOpUYHOTO OXJIKICHHS HETIPEPHIBHOIUTON 3arOTOBKH.

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

37. Buytpennwue nedeKThl HETPEPHIBHOIUTHIX 3aTOTOBOK.

38. IloBepxHOCTHBIE JeQEKTHI HETPEPHIBHOIUTHIX 3arOTOBOK.



INPUJIOXKXEHUE 2
OueHovHbIe CPeACTBA /1JI51 MPOBeAeHHs POMEKYTOUYHON aTTeCTAlNU

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

CtpyKTypHBII
JJIEMEHT ITnanupyemble pe3yabTaTbl 00y4eHUs OueHouHblE CpecTBa
KOMITETCHIINH

OIIK-2 criocoOHOCTh ¥ TOTOBHOCTH pa3pabaThIBaTh M BHIITYCKATh TEXHOJIOTHIECKYIO IOKYMEHTAILIMIO Ha MEPCIIEKTUBHBIC MaTEPHAJIbl, HOBBIC H3ACIHS U

CpeACTBA TEXHUUYECKOT0 KOHTPOJIS

3Harthb - OCHOBHBIE MOJIOXKEHUS pa3padOTKU 1. Ilepeuens meopemuueckux 60npocos K IK3amMeny:

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 BAyBaHUEM MOPOIIKOOOPA3HbIX MaTEPUaIOB.
6. Jecynbdyparys yyryHa MarHueM.
7. TpeGoBanusi, MpeabABIsIEMbIE K TIOPOIIKOOOPA3HBIM MaTepuaiam Jyis
necynbdypanuu MeTania.
8. O06paboTka MeTauIa HeUTpaabHBIM Ta3oM. OCHOBHBIC 3a/1a4H.
CrniocoObl BBOIa HEMTPaAJILHOTO T'a3a B METAJLII.
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 JOMEHHBIX NIEUEH.
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 ipobiaerne. COOTBETCTBYIOIINE arperarsbl.




CTpyKTypHBIii

AJIIEMEHT [Tnaaupyemblie pe3yiabTaThl O0y4eHUS OueHouHbIe CpeiCcTBa
KOMIIETEHINH
17. I'poxouenue u KiraccuuKanus, CriocoObl OCYIICCTBICHHUS.
YMmeTh - pa3pabaThIBaTh TEXHOJOTUYECKYIO Ilpumepnvie npaxmuyueckue 3a0aHu::
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 CTAJM MAPKHU ... C ... PPM 10 ...pPM mpH TeMIieparype MeTauia
... °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 AOKYMCHTAaIUH

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
TIOJTYIIPOTYKTE Tiepes1 BhITyckoM conepskaiioch 0,11 % yrnepona u 0,05 % mapraniia.
Henocrarorue JaHHbIE IPUHATH CAMOCTOSITEIBHO.

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

3. OrnpenenuTh pacxo/] aTFOMUHUS B CTAIEPA3TMBOYHBIA KOBIII IPH BBITYCKE
MeTajia U3 KUCIIOPOAHOTO KOHBEpTEpa BMECTUMOCTBIO 200 T /17151 MOJTyYEHHs B CTAIIN
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, OueHka sxene3HbIx pya. OnpenesieHne cocTaBa MyCcToi HOpoIbl 1
000raTUMOCTHU PY/IbI.
5. OrpezeneHne nmokaszareseil rPOX0UeHHs M KITacCUPHUKAIIH.

[1K-1 criocoOHOCTE

AHAJIM3UPOBATDb MOJIHBIA TEXHOJIOTHYSCKHI OUKJI IIOJIYUCHUA U O6pa6OTKI/I MaTCpHaIoB

3HaTe

- OCHOBHBIE 3aKOHOMEPHOCTH U SIBJICHUS
METAJITyPrUYECKUX MPOLIECCOB;

- HA3HAYEHUE, yCTPOICTBO U paboTy arperaron
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 KOMILIEKCa arperaTa Jijisi BAKYyMHOM 00paOOTKu cTanu
cnocobom RH.

S. Oco6eHHOCTH TEXHOJIOIMH BaKyyMHON 00paOOTKH MeTasia JUls
MOJTy4eHHUs1 0c000 HU3KOTOo cojepskanus yriepoaa (menee 0,01%) B cramm.
6. Oco6eHHOCTH TEXHOJIOIMH BaKyyMHON 00pabOTKH MeTaa JUls
TIOJTyYEeHHUST HU3KOTO COJIEpKaHMsI KHCIIOPO/a U yriiepoAa B CTaJH (CTalb
mapku 0810).

7. TexHonorust 06pab0OTKK MeTaljIa Ha arperare “redyb — 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. CyIHOCTh KOHIIEHTPAILIMOHHOTO MEPEOXIAKIACHHSI CTaIH.

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

12. TexHomoruu 00oTaIEeHUs KEIE3HBIX PYII.

13. [TpomyKThl M OKa3aTeny 00oTraleHus.

14, OO6xur pya. Buasl oGxura v ux Ha3HaYEHHE.




CTpyKTypHBIii

DJIEMEHT [Tnaaupyemblie pe3yiabTaThl O0y4eHUS OrneHOYHBIC CPECTBA
KOMIIETEHINH
15. TexHon0ruM ycpeqHeHUs] MaTEPHUAaIOB U IMOKA3aTeNId KauecTBa
YCPEAHEHHUS.
16. CyIIHOCTh U CXeMa arioMepaluy pyaHbIX MaTepUaioB METOJIOM
MPOCACHIBaAHUS.
17. TernnooOMeH 1 ropeHre TOIUIHBA B CIIEKAEMOM CJIO€.
18. Bnusinue ckopocTy GuiIbTpalnuy Bo3ayxa U Teao(pu3niecKux CBOMCTB
[IMXTHI HA MPOIIECCHI TETIOOOMEHA.
19. HcnapeHre TurpoCKONMYeCKOM BIIard IIUXTHI, PA3JIOKEHUE THIPATOB H
00pa3oBaHNe 30HbI IEPEYBIAKHEHUSI.
YMmeTh - OpPHEHTHPOBATHCS B BBIOOpE oOopynoBanust miusi | Ilpumepnsie npakmuueckue 3a0anus:
MIPOM3BOJICTBA MeTaluia Tpedyemoro coptamenta u | 1. Omnpenenutb OCTaTOYHOE COZEpkKaHUE BOJOPO/Ia B cTalu (PpM) mocine
Ka4yecTBa, BaKyyMHpOBaHUS Ha ycTaHOBKe RH mipu pa3pexeHuu B Kamepe ... MM PT. CT H
- OLICHHUBATbH BIUSHUE TEXHOJOTUYECKHIX 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 metamnia ... °C.
perJlaMeHTHPYIOIINE KaueCTBO MeTaslia
ONTHUMH3UPOBATH METAJUTYPTUUYECKUE MPOIIECCHI
Brnagets - HaBBIKAMU pacyeTa TEXHOJIOIMYECKUX NapaMeTpoB | 3adanus Ha pewieHue 3a0ay:

METAJITyprUYeCKUX MpOoLeCcCOB

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
KOBII rortasio 2 T nuiaka. Hegocrarorye faHHbIEe MPUHATH CAMOCTOSITEITBHO.

2. OnpenenuTs pacxo/l HEUTPATLHOTO I'a3a — aproHa, BAyBAEMOI0 B METAJLI,
BBIIIABJICHHBIN B KUCJIOPOJIHOM KOHBEPTEPE M HAXOISIINICS B CTAIEPA3TIMBOYHOM
KOBIIIE, TS CHIDKEHMS COZIepKaHust Boziopoa ¢ 6 1o 1,5 ppm.

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

4. Ornpenenenue nokasaTenel KauecTBa yCpeaIHEHUs




CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHble CpeacTBa

5. Omnpenenenue moka3aTenei o0oraeHus Keae3HbIX PY/I.

[1K-2 cnoco0HOCTD NPUMCHATH MHHOBAIMOHHBIC MCTOAbI PCIICHW A NWHXKCHCPHBIX 3a/1a4

3HaTe

- MHHOBAIIMOHHBIC MCTOABI PCIICHUA NHKCHCPHBIX

3aJa4

Hepeueub meopemu4eCKux 60npocoé K IK3ameny.

1. Kpucrannuueckoe CTpoeHHE HENPEPHIBHOIUTBIX 3arOTOBOK, OTJIUTBIX
Ha MHJI3 ¢ u30ruyTOii TEXHOJIOTHYECKOMN OChIO.

2. ITpyunHbI pa3BUTHA JTMKBALMOHHBIX ITPOLIECCOB MPU KPUCTAIUIU3ALUH
CTaJHu.

3. JennpuTtHas XuMu4ecKkasi HEOZHOPOJHOCTb HENIPEPBIBHOIUTON
3arOTOBKH.

4. 30oHaNbHAsE XUMUYECKasi HEOAHOPOJHOCTb 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. 3aBUCHUMOCTh CKOPOCTH BBITATMBAHUS 3arOTOBKU U3 KpUCTAJIIM3aTOpa
OT JPYT'UX apaMeTpOB Pa3IUBKU.

10. ®dynkuy nutakoodpasyroleit cMecu B kpuctaumszarope MHII3.

11. Paznoxenue kapOoHATOB.

12. Peaxiiun Mex 1y TBEpAbIMU (ha3zaMH.

13. Jucconumanus OKCUI0B, MPOLECCH BOCCTAHOBJICHUS U OKUCIICHMUS.

14. Pa3zMmsiruenue mmxTel 1 00pa3oBaHKUE PACILIaBa.

15. MuHepanoruueckuii CocTaB arjioMmepara.

16. VYnaneHue BpeIHbIX IPUMECEH NPHU arioMepaLiu.

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 ariomepara.
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 CHUKEHUS COAEPKaHUS CEPHI C ... % 110 ... % B CTAJId MAPKH ... 1751 YCIIOBUM
pELICHUH TTOCTaBJICHHBIX MHKEHEPHBIX 3a/1a4 arperara «KOBII-TICYb.
2. [IpoaHanu3upoBaTh MOJHBIA TEXHOJIOTUYECKUN LUK AEHCTBUS
CBIPBEBBIX MAaTEPUAJIOB B BUJIE arjoMepaTa U OKaThlllied Ha MPOU3BOJICTBO
yyryHa
Bnanets -HABBIKAMU PEIICHNS MHXKCHEPHBIX 3a71a4 BBICOKOIO | 3adanus 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. Henocrarolyie JaHHbIe IPUHATH CAMOCTOSTENBHO.
2. Omnpenenutk, B Kakoi (kakux) popcyHouHol cekuuu (cexiusix) 3BO
nByxpyubeBoit MHJI3 kpuBoIMHEHHOTO TUIIA HA TOBEPXHOCTS Clis0a rnojaercs
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 BCJIEICTBUE HEIOCTATOYHOIO pacxo/ia
OXJIAJIUTENS B OJTHOM MIIM HECKOJBKUX (DOPCYHOUHBIX ceKLUAX. BbicoTa
Kkpuctammzaropa coctasisier 1000 mm. [{muHa mectr GopCyHOUHBIX CEKITUI
pasHa 0,2; 0,8; 2,4; 4,0; 5,2; 6,8 M. Ci1s16 BeITSITHBaeTCs CO cKOpocThio 0,8
m/muH. TemrepaTypa MeTauia B IpOMEXYTOYHOM KoBIIe cocTaBisier 1545 °C.
3. OnpenenuTs NPOAOKUTEIBHOCTD 3aTBEPIEBAHUS CIsI00BOM
HETPEPHIBHOIUTON 3arOTOBKH M POTSHKEHHOCTD JTYHKH JKHUIKOTO METaJlIa B
Hel npu pasnuBke cranu mapku 171'1C—VY na kpusonuneiinont MHJI3 ¢
BEPTUKAIBHBIM YIaCTKOM IO CIIETYIONIIM UCXOIHBIM JTAHHBIM:

pa3Mepsl orepedHoro ceueHus cisgbda — 3002500 mm;

CKOPOCTb BBITSATUBaHMS 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 nokasareiel xo1a mporecca araioMepanuH.

TIK-3 crioco0HOCTH

AHAJIM3UPOBATH OCHOBHBIC 3aKOHOMCPHOCTHU q)aSOBLIX paBHOBeCI/Iﬁ 1 KUHCTHUKH HpeBpameHMﬁ B MHOI'OKOMITIOHCHTHBIX CUCTEMax

3HaTh

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

- OCHOBHBIC 3dKOHOMCPHOCTHU (I)aSOBBIX paBHOBCCI/Iﬁ
B MHOI'OKOMITIOHCHTHBIX CUCTEMAX

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

2. Pa3HoBUIHOCTH yCTPONCTB JIEKTPOMArHUTHOTO M€PEMEIINBAHUS
MeTajula Py HETIPEPBhIBHOM pa3iuBKe.

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

4. Opranu3anus aBTOMaTUYECKOT0 MO/IepKaHKsl YPOBHs MeTalla B
KPHUCTaNIN3aTOPE.

S. ABTOMAaTU3UPOBAHHBIE CUCTEMbI BTOPUYHOI'O OXJIAXKICHHS 3arOTOBKH.
6. JedexTsr popMbl HETPEPHIBHOIUTON 3aTOTOBKU: BUBI, IPHYUHBI
BO3HUKHOBEHUSI.

7. [ToBepxHOCTHBIE A€(DEKTHI HEMPEPHIBHOIUTOMN 3arOTOBKHU: BU/IBI,
INPUYMHBI BO3HUKHOBEHHSI.

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

9. [TyTy noBBIIEHUS] MPOYHOCTHU arjioMepara.

10. Crnioco6b! MHTEHCU(UKALIMY arsIOMepaIiMOHHOT0 Mpoliecca.

11. [TomyueHue ChIpbIX OKaTHIIIEH (TEOPETUUECKHE OCHOBBI) U TPEOOBaHUS
K HUM.

12. BuumsiHHME copepkaHUs BIard B IIUXTE U TPAHYIIOMETPHYECKOTO COCTaBa
e€ Ha MPOYHOCTH CHIPBIX OKAThIMIEH.

13. TexHon0rus NoIy4eHUs ChIPhIX OKaThlliel B 6apabaHHOM
okoMkoBaresne. [IpenmyiiecTBa 1 HetocTaTku 6apabaHHOTO OKOMKOBATEJIS.
14.  TexHONOTHS MOIXYYEHUS CHIPHIX OKATHIIICH B TAPEIIHIaTOM
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 yMEHbIIEHNE YEIbHOIO PacXoa KOKca yIIydllleHueM
- 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 KpUcTaJmu3aropa uyerbipexpyubeBoid MHJI3 kpuBonuHeitHoro tuna 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 MOAJIEP’KUBATh CKOPOCTh BBITATUBAHMS 3arOTOBOK
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 OXJIAXIEHUE KpUCTAJUIM3aTOpa
IByxpyubeBoil MHJI3 kpuBOJIMHENHOrO THIIA TPU OTJIMBKE HENIPEPHIBHOJIUTON
3aroTOBKHM € pazMepamu nonepednoro cedeHust 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
MIPOMEKYTOUHOM KoBIle coctapmsieT 1554 °C. Pacxon BojibI 10JKEH OBITH
TaKUM, YTOOBI Ha BBIXOJIE U3 KPUCTAJUIM3aTOpa obecreunBaiach TeMueparypa
oxJaxaaromiei Bojbl He 6oiee 40...45 °C.

6. Pacuér cocraBa arnomepara

7. Pacuet cocTaBa MUXTHI ISl TPOU3BOACTBA OKATHIIICH.

8. Pacu€r cocraBa okarsIeii.




0) Ilopsanox mnpoBeaeHMs TMPOMEKYTOYHOHM aTTeCTALMH, MOKA3aTeJH M KPHTEPHH
OLICHUBAHUS:

[Ipomexxyrounast arrectauuss 1o «CHEUIUCUUIUIMHE» BKIIOYAET TEOPETHUYECKUE BOMPOCHI,
MO3BOJIAIOIINE OLIEHUTh YPOBEHb YCBOCHHUS OOYYaIOIIMMUCS 3HAHUHM, U MPAKTHYECKUE 3aJaHus,
BBISIBJISIFOIINE CTETIEHb COPMUPOBAHHOCTH YMEHUH U BJIaJICHUH, TPOBOAUTCA B (popme IK3aMeHa.
DK3aMeH M0 JaHHOW TUCIHIUIMHE MPOBOJUTCS B BUJIE coOece0BaHMs B paMKax TEOPETHUYECKHUX
BOIIPOCOB, BHIHOCHMBIX Ha 3K3aMEH W/WJIH PellIeHUs IPaKTUUECKUX 3aJaHUM.

Ilokazamenu u Kpumepuu OUueHUBaHUs IK3amMeHa.

— Ha OIICHKY «OTJIMYHO» — aCIIUPAHT JIOJDKEH MOKa3aTh BHICOKUM YPOBEHb 3HAHHM HE TOJIBKO Ha
YpOBHE BOCHIPOM3BEACHUS U OOBSCHEHUS HHGPOpPMAIMU, HO U HUHTEIUICKTyaJbHble HAaBBIKU
pelieHuss mpoOiieM M 3a/1ay, HAaXOXKACHHS YHHKAIbHBIX OTBETOB K MpoOieMaM, OLEHKH U
BBIHECEHUS KPUTUYECKHUX CYXKICHHIA;

— Ha OILIEHKY «XOpOIIO» — acClUpaHT JO/HKEH II0Ka3aTh 3HAHWS HE TOJIBKO Ha YpPOBHE
BOCTIPOM3BEJICHUSI U OOBSICHCHHUS WH(POPMAIMH, HO W WHTCIUICKTyaJlbHbIC HABBIKA PEIICHUS
npoOJIeM U 3a7a4, HAX0KJICHUs] YHUKAJIbHBIX OTBETOB K IpodsiemMam;

— Ha OIEHKY «YyIOBJIETBOPMTEJIbHO» — AaCIHPAHT JODKEH II0Ka3aTh 3HAHUSA Ha YpPOBHE
BOCTIPOM3BEICHUS U O0BACHEHUSI HHPOPMAIINK, UHTEIJICKTyaJIbHble HABBIKU PEIICHUS MTPOCTHIX
3ajady;

— Ha OLIEHKY «HEeYyJ0BJIeTBOPUTEJLHO» (2 Oaiia) — acnUpaHT AEMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUecKoro MaTepuana, JOIMyCKaeT CyIIeCTBEeHHbIE OIIMOKH, HE MOXKET MOKa3aTh
WHTEJUICKTyaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/1a4;

— Ha OLICHKY «HEeY/JOBJIETBOPUTENbHO» (1 0amt) — acnmupaHT HE MOXKET MOKas3aTh 3HAHUS Ha
YpOBHE BOCIIPOU3BENICHUS U O0BsICHEHUSI MH(POPMAIIMH, HE MOXKET MOKa3aTh UHTEIJIEKTyaIbHbIE
HAaBBIKH PEIIECHUS MTPOCTHIX 3a7ad.



