MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUNCKOU OEJJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

BHEIIEYHAA OBPABOTKA U PA3JIHBKA CTA/IH

HayuHas crierimanbHOCTB
2.6.2. MeTannyprus 4epHbIX, [BETHBIX U PEAKUX METAIIOB

YpoBeHb BhICLIET0 00pa30BaHUs - TOATOTOBKA KaJpOB BbICIIEH KBaTU(UKALUN
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Uuctutyt/ pakynprer MHCTUTYT METaUTypruu, MalllMHOCTPOEHUS U MaTepuanoo0paboTKu

Kadenpa Meramtypruu 1 XMUMHYECKUX TEXHOJIOTUI
Kypce 2
Cemectp 4
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Pabouas mporpamma cocraBieHa Ha ocHoBe ®PI'T (mpukaz Munobpuayku Poccum ot
20.10.2021 r. Ne 951)

PaGouas mporpamMmMa paccMoTpeHa U 0100peHa Ha 3aceqaHuu Kadenpsl Metamtypruu u
XUMUYECKUX TEXHOIOTUHI /

09.01.2024, nmpotoxkomn Ne 4

{ £f Ak

3aB. kadeapou A.C. XapueHko

PaGouas nporpamma ogoOpena metoauaeckoi komuccueit UMMuM
20.02.2024 r. mpotokon Ne 4 P
Ipencenarens o~ o = i/éfx/aBI/IHOB

PaGouas nporpamma cocraBieHa:

npodeccop kapeapst MuXT, 1-p TeXH. HayK A.M. CronsipoB

Penen3zeHnr: . .
Jouenr kadeapsl JIITuM, KaHa. TeXH. HAyK __ / / /_ 0.C. Monoukoa




JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, oocykaeHa u ogoopena s peanuzanuu B 2025 - 2026
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

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

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u oxodpena s peanm3anuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHUECKHX TEXHOIOT Ui

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peammsanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHYECKHX TEXHOIOT Ui

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Iesnu ocBoeHus qucuuIuivHel «BHeneuHas 00paboTka U pa3IuBKa CTaIN»:

- yrayOJieHHOE M3yYeHHE aclUpaHTaMH CIIOCOOOB KOBIIEBOH OOpaOOTKH W Pa3JIMBKU
CTaJI JJIs1 [TOJIyYEHHsI BBICOKOKAYECTBEHHON HEIIPEPhIBHOIUTOMN 3ar0TOBKHY;

— BBIABICHHE IyTed (OPMHUPOBAHMA AKTyaJbHOW HAyYHOH W MPOHM3BOJCTBEHHOM
poOJeMaTUKU B KOBILIEBOM 00pabOTKe U pa3IMBKe CTANIM;

— pa3BUTHE U YIrIyOJCHHE TEOPETUYECKUX NPEACTABICHUH O TMPOLECcax KOBIIEBOM
00pabOTKHU 1 Pa3IMBKH CTaJIH.

2 KomnereHuun odyyarouierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AMCHUIIMHBI (MOYJIS1) M IIJIAHUPYEMbIE Pe3yJbTAThbl 00y4eHUs

B pesynbrare ocBoeHus AUCUMILIUHBI (MOaynsi) «BHemeunas oOpaboTka M pas3iuBKa
cTaJIn» 00y4JaroIuics 10JKeH 00J1aAaTh CIEAYIOIMMU KOMIIETEHIUSMU:

KHC-1 Cnioco6eH aHaM3upOBaTh CYyNIECTBYIONINE TEXHOJIOTHH MOJIYICHUSI METAJUIOB M CIIABOB

KHC-2 CnocoGeH uCHoOJIb30BaTh TEOPETHYECKHWE 3HAHHMS JUII  COBEPIICHCTBOBAHUS
CYHIECTBYIONINX U pa3pabOTKH HOBBIX IIPOLIECCOB MOIYYCHUS METAJIJIOB U CIINIABOB




3. CTpykTypa, 00BEM U coaeprkaHue TUCHUILINHBI (MO1YJ151)
OO0wast Tpy10EMKOCTb JUCLMILIMHBI COCTAaBJIAET 2 3a4€THBIX €IUHMII /2 aKaJ. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paboTta — 51 akas. yacos:

—ayauTopHas — 51 akaJ. 4acos;

— BHCAyJUTOpHAA — 0 aKall. 4acCoB,

— caMocCTosITeNbHAs paboTa — 21 akaj. 4acos;

dDopMa arrecTaiuu - 3a4cT

AynutopHas g e
o | xomrakTHAs pabota E 5
=
o
Paszen/ Tema ?3 (B akaj. yacax) E > dopma TeKyIIero KOHTPOJIS
g 3 o yCIEeBaeMOCTH H
JUCLUTUTAHBI P £ .
O 2 5 NPOMEXYTOYHOH aTTecTaluu
Jlex. TIPaKT. 3aH. z2 '8
O =
1. Paznensl qUCHUIUTHHEL
1.1 Bmuemneunas o0paboTka  cranu
HEUTpaIbHBIMU Ta3zaMu. TepMoarHAMHKa 1 3 2 YcTHBIN onpoc, NpoBepKa PeLeHUs
U KUHETHKa padUHUPOBAaHUS MeTaia, 3a1a4
napaMeTphl TPOTYBKH. KauecTBo
1.2 Baxyymuposanue CTaJIH.
TepmonuHamMuKa u KAHETHKA YCTHBI onpoc, MpoBepKa peleHus
2 4 2
BaKyyMHOTO  00€3YrJepoXHBaHUS U 3amaq
Jlera3alyy MeTajuia
1.3 O6paboTka cTanu B KOBIIE TBEPABIMU
ITaKOOOPa3YIOITMHU CMeCSMH u .
Pasyro YCTHBI onpoc, MpoBepKa peleHus
METAUINYECKUMHU HOPOIIKAMHU. 1 3 2
3agaq
OCOOCHHOCTH ~TEXHOJIOTHH 00paboTKH
MeTajuia
1.4 OOpaborka cTamu B  KOBIIE
METAJUTNIECKHUMHU MOPOIIKAMH.
Packucnenue cranu B KOBIIE MPOAYBKOM 1 2 YerHbit onpoc
Yy
METAUTNIECKIMH ¥ IIUIAKO0OPa3yIOIUMH
nopomkamu. TexHosorus o6padboTKu
15 ObpaGorka cram na arperare VYceTHBIN onpoc, POBEpKa PEeLICHHS
«xoBu-nieusy. OcobeHHocty TexHonoruu| 4 2 4 2 POC, MPOBEpKa p
3a1a4
00paboTKH MeTaIa
1.6 CoBpeMeHHast Teopust
KPHCTALTH3AI[HH cTany.
Konnenrparrionnoe 31 3UOHHOE o
HenTpart (mddy ) 2 2 YcrHBIi onpoc
MepeoxXIaKICHHE. Crpoenue
HENPEPBIBHOIUTOMN
3ar0TOBKH
1.7 Ycanounsle SIBIICHUS u .
JIMKBALMOHHBIE MPOLECCHI npu 2 2 Yernplit onpoc
1.8 Knaccudukanus MHII3. OcHoBHOE .
2 2 VYeTHbli onpoc
obopynosanune MHJI3
1.9 TexHoNOTHUsI HEMIPEPHIBHON PA3IHBKU
crami. Msrkoe o0)aTue 3aroTOBKH. YcTHBIN onpoc, NpoBepKa peleHus
2 20 2
DneKTpoMarHuTHOE nepeMeIIuBaHue 3a1a4
JKUJIKOH CepIIeBUHBI 3arOTOBKH
1.10 OcHOBBI  aBTOMAaTH3MPOBAHHOMN
CUCTEMBI yIpaBlieHUS MPOIIECCOM 1 2 VYcrHbli ompoc
HENPePbIBHON Pa3IMBKH CTaIH




111 KayectBo HETPEPHIBHOIUTOM

3arotoBku. JledexTsl (OpMBI 3arOTOBKH, 1 VYeTHbIi onpoc
TIOBEPXHOCTHBIE M BHYTPEHHHE Te(EKTHI

HUroro no pazaeny 17 34 21

HUroro 3a cemectp 17 34 21 3auéT
Hroro no aucuuIuinHe 17 34 21 3a4eT




4 OueHoOYHBIE CpeaCTBA AJisl HIPOBeIeHNs TeKyllell U IPOMeKyTOYHOM
aTTecTaluM
[IpencraBiensl B npuioxxeHuu 1.

5 YueOHo-MeTOAUYecKOe M MHPOPMAIIMOHHOE 00eceyeHue JUCITUIIMHBI (MO1YJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. MopaueBckuii, A. I'. TepMonnHaMuyeckue pacueTbl B XUMHUM U METALIYpIUU !
yuebnoe nocobue / A. I'. Mopauesckuii, . b. Cnankos, E. I'. ®upcoBa. — Cankr-IlerepOypr :
Jlanp, 2018. — 208 c. — ISBN 978-5-8114-3023-9. — Tekcr : anekrponnbii // Jlaup :
aseKTpoHHO-0nbmoreunas cucrema. — URL: https://e.lanbook.com/book/104851

2. TexHosoruu ¥ ManMHbl 00paboTku naBieHueM . yueOnuk / C. M. Topbatiok, A. A.
I'epacu-moBa, O. A. Kobenes, b. ®@. benenmoockuii. — Mocksa : MUCHUC, 2019. — 219 ¢c. —
ISBN 978-5-907061-67-5. — Tekct : snekrponnsiid // Jlanb : 31eKTpOHHO-OMOIMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/129006

0) JlomostHuTEIbHAS JIATEPATYpA:

1. Menbanuenko, A. C. CTaTUCTUUECKUN aHAJIU3 B METAJUIYPrUU U MaTepUaIOBEICHUH !
yueonuk / A. C. MenbHuuenko. — Mockea | MUCUC, 2009. — 268 c. — ISBN
978-5-87623-258-8. — TekcT : anexkrponublii // JIaHb : 3JIeKTpPOHHO-OMOIHOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/117015

2. Kyuepse, b. B. MogaenupoBanue mporeccoB M OOBEKTOB B METALTypIHU.
MogenupoBanue ¥ ONTHMHU3AIMS IPOIECCOB JMCTOBOM MpOKaTKu : ydeOHoe mocodue / b. B.
KyuepsieB, B. b. Kpaxr, II. 0. CokonoB. — Mocksa : MUCHUC, 2009. — 63 c. — Tekcr :
3JICKTPOHHBIN /[ Jlaus : AJICKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/116998

3. Kyuepsies, b. B. MozaenupoBaHnue mpoieccoB 1 00bEKTOB B METAJUTYPTUU . yuyeOHOE
nocobue / b. B. Kyuepsies, B. b. Kpaxt, O. I'. Manyxun. — Mocksa : MUCHUC, [6. 1.]. — Yacts 1
: MogenupoBanue u onTUMH3anus TexHonorunueckux cuctem — 2004. — 62 c. — Tekcer :

snexktpoHHbii [/ Jlaub : JNEKTPOHHO-OMOMoTewHas ~ cucrema. —  URL:
https://e.lanbook.com/book/116999

B) [Iporpammuoe o6ecnneuenue u Unrepuer-pecypcenl:

IIporpammHuoe obecnieyenue

Haumenosanue 110 Ne norosopa CpoK nercTBUS JIUIEH3UU
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional

7Zip cB0OOIHO pacrpocTpansemoe [10 OECCPOYHO

FAR Manager cB00OTHO pactpocTpansemoe [10 0OECCPOIHO

IIpodeccnonasibubie 0a3bl JAHHBIX © HHPOPMALMOHHBbIE CIIPABOYHBbIE CHCTEMbI
Hazpanue xKypca CchllIKa
DnexkTpoHHas 0a3a mepuoanveckux w3manuii East View
Information Services, OO0 «MMBHUC»
HaLII/IOHaJ'ILHa}I I/IH(I)OpMaLII/IOHHO-aHaJII/ITI/I‘-ICCKaH

cuctema — Poccuiickuii MHJIEKC Hay4HOTO IUTHUPOBAHUS
(PHHLL)

ITouckonas cuctema Axagemust Google (Google Scholar) |URL: https://scholar.google.ru/

https://dlib.eastview.com/

URL:
https://elibrary.ru/project_risc.asp



https://e.lanbook.com/book/104851
https://e.lanbook.com/book/129006
https://e.lanbook.com/book/117015
https://e.lanbook.com/book/116998
https://e.lanbook.com/book/116999

IIpunoxenne 1
6 YueOHO-MeTOAMUYECKOE 00ecTieueHHe CAMOCTOSITEILHOI PadoThl 00yYa0IIMXCHA

[To nucuunnune «Bueneynast 00paboTKa U pa3iuBKa CTaIN» MPeayCMOTPEeHa ayJUTOpHAs

Y BHEAYJJUTOPHAsl CAMOCTOSITENbHAs paboTa 00y4Jarouxcsl.

Ay,HHTOpHaﬂ CaMOCTOATCIIbHAA pa60Ta CTYACHTOB IIp€arojgaract pCelcHUE 3aaa4 U

paboTy Ha UMUTATOPAX-TPEHAXKEPAX HAa IPAKTUUECKUX 3aHATHUAX.

Ha IMPAKTUYCCKUX 3aHATHAX 06yqafoumec51 pe€maroT 3aaa4M 110 ONpEACICHUIO OCHOBHBIX

napaMeTpoB TEXHOJIOTUM KOBIIEBOH OOpaOOTKM M HENpEephIBHOW pa3nuBku crtamu Ha MHIJI3,
BBINOJIHAIOT 3aJlaHisl Ha MMUTATOpax-TPeHaXkepax: 3HAKOMCTBO C O0OOpYJOBaHUEM arperaroB
KOBIIIEBO 00paboTkM Meramna, cisiOoBoil u coptoBoii MHIJI3, TexHonorueir oOpabOTKH U
pa3IMBKHU CTaJIN.

o gk

©o

10.

11.
12.
13.
14.
15.

16.

17.
18.

19.
20.
21.

22.
23.
24.
25.
26.
27.
28.

Bonpocs! 1J1s1 IpoBeieHUsI TEKYLEro KOHTPOJISI U IPOMeKYTOYHOM

arrecTauuu B (popMe 3a4eTa ¢ OLEHKOM

PacTBOpuMOCTb r'a30B B MeTajIe.

CriocoObl KOBIIEBOW 00pabOTKM MeTayuia. 3ajJadu, pelraeMble MPU KOBIIEBOW 00pabOTKe

MeTaJula pa3IMuHbIMU CIIOCOOAMHU.

CriocoObl  BHemedHOW  jgecynbdypanmuu  4YyryHa. T[peOoBaHWs, TpenbsSBIIEMbIE K

necynbdyparopam.

Hecynbdypanus yyryHa BIyBaHUEM MOPOIIKOOOPA3HBIX MAaTEPHUAIIOB.

Hecynbdyparus yyryHa MarHueM.

TpeboBaHusi, NpenbsABIIEMble K TOPOMIKOOOPa3HBIM MarepuajaMm s JAecyiabdyparuu

MeTajia.

O6paboTka MeTaiia HeUTpaibHBIM ra3oM. OcHOBHBIE 3a1a49u. CrtocoObI BBOJIa HEHTPAIIBHOTO

ra3a B METaJlI.

Bueneunoe BakyymupoBanue craau. CriocoObl BaKyyMHOM 00paOOTKH CTalH.

[TpuHiun  paboThl  YCTAaHOBKM  MOPLHOHHOTO  CII0CO0a BaKyyMHPOBaHUS  CTaJH

(DH-mporrecc).

[TpuHiMn paboThl YCTAaHOBKM IUPKYJISLHMOHHOTO Crocoda  BaKyyMHpPOBaHMs CTald

(RH-mportecc).

TexHOoIO0rHsI MOPIUOHHOIO CIoco0a BaKyyMHUPOBaHUs cTaiu. JlocTuraeMele pe3ynbTaThl.

TexHonorust LUPKYJIALHUOHHOTO CrIoco0a BaKyyMUPOBaHUA cTad. JlocTUraeMble pe3yIbTaThl.

YcTpoiicTBO KOMIUIEKCa arperara Jjis BakyyMHOM 00paboTku ctainu criocodom [IH.

VYeTpolicTBO KOMITIEKCa arperara Jjsi BakyyMHON o0paOoTku ctanu cnocooom RH.

OCOOEHHOCTH TEXHOJIOTUM BaKyyMHOH 00paOOTKH MeTasuia Ui MOJydeHHs 0co00 HHU3KOTo

conepxanus yraeposaa (menee 0,01%) B cranm.

OCOOEHHOCTH TEXHOJOTMHM BaKyyMHOM o00pabOTKM MeTayia i TOJyYeHUs HU3KOTro

COJIepXKaHUs KUCJIOpo/ia U yraepoaa B craiu (cramb Mmapku 081O).

TexHomnorust 00pabOTKM MeTajIa Ha arperate “meds — KoBuI“. JlocTuraemole pe3ysabTaThl.

OO6paboTka cTanu B KOBIIE TBepAbIMU HuTakooOpaszyromumu cmecsimu (THIC). Jocturaemslie

pE3yJIBTaTHI.

@DakTOophbl, BIUSIOLIUE HA 3apOKICHIE U POCT KPUCTAJUIOB IIPH 3aTBEPIEBAHUU CTAJIH.

CyIHOCTh KOHIIEHTPAILIMOHHOT'O MEPEOXIAKICHHSI CTAIIH.

Kpucramnmueckoe cTpoeHrne HENPEPHIBHOJINUTHIX 3ar0TOBOK, OTAUTHIX HAa MHJI3 ¢ n3ornyroi

TEXHOJIOTMYECKOU OCBIO.

[TpuunHbI pa3BUTHS JTUKBAIIMOHHBIX MTPOLIECCOB MPU KPUCTAJUIU3ALMH CTaIH.

JlennpuTtHas XuMudeckasi HEOJHOPOIHOCTb HENPEPHIBHOIUTOMN 3arOTOBKHU.

30HalIbHAs! XUMHUYECKasi HEOJTHOPOIHOCTh HEMTPEPBIBHOIUTOMN 3arOTOBKHU.

Jocrouncrsa u Hegoctatku MHJI3 BepTHKaIbHOTO U KPUBOJIMHEWHOTO TUIIOB.

Posb mpoMexyTOYHOro KOBILIA IIPU HENIPEPBIBHOM pa3jIMBKe CTAIH.

[TpennazHaueHue u BUIbI Kpuctanauzaropos MHJI3.

BropuuHoe oxaxkaeHue HENpEePhIBHOIUTON 3arOTOBKH.



29. 3aBHCUMOCTH CKOPOCTH BBITATHBAHUS 3aTOTOBKH U3 KPUCTAJUIN3ATOPa OT IPYTUX IMapaMeTpoB
Pa3JIuBKH.

30. ®ynkuuu nakoobpasyromieit cmecu B Kpuctamuzatope MHII3.

31. OcoOEHHOCTH TEXHOJIOTHUS HETIPEPHIBHOM PA3JIMBKU CTAJIM METOJIOM «IIJIaBKa Ha TUIABKY.

32. Pa3HOBUAHOCTH yCTPOMCTB JIEKTPOMArHUTHOTO MIEPEMEIIMBAHNS METAJIA TIPU HETIPEPHIBHOM
pasJuBKe.

33. IlpenHa3zHayeHUE U TEXHOJIOTUS MATKOTO 00KATHS 3aTOTOBKH.

34. Opranu3aiysi aBBTOMaTHIECKOTO MOIJICPKAHUST YPOBHS METallIa B KPHCTAILTH3aTOPE.

35. ABTOMaTHU3UPOBAaHHBIE CUCTEMBI BTOPUYHOTO OXJIAXKICHHSI 3aTOTOBKH.

36. [ledexTsl GOpMBI HETTPEPHIBHOIUTON 3aTOTOBKH: BUIbI, IPUYNHBI BOSHUKHOBEHHSI.

37. IloBepXHOCTHBIE JeEeKTHl HEIPEPHIBHOIUTON 3aTOTOBKH: BUIbI, IPUUNHBI BOSHUKHOBEHHUSI.

38. Bayrpennue aedekTbl HeIPEepHIBHOIUTON 3aTOTOBKH: BUIbI, IPHYUHBI BOSHUKHOBEHHSI.

ITIpumepsl 32124

1. Onpenemuts pacxon QeppoMapraHiia B CTalepasfMBOYHBIA KOBII TPU BBITYCKE MeTalia U3
KUCJIOPOJTHOTO KOHBEpTEpa BMECTUMOCTBIO 250 T ay1st nonmydeHust B ctaimu Mapku Cr.3cn cozeprkaHus
mapranua 0,55 %, ecau B NOdynpoaykre nepen BeiryckoM conepkanochk 0,11 % yrnepoma u 0,05 %
Mapratua. Henocratrorye naHHbIe IPUHATH CAMOCTOSTENBHO.

2. Omnpenenuth pacxof] GEeppoCUIHIA B CTaIepa3MBOYHBIA KOBII IPU BBITYCKE MeTala U3
KUCJIOPOJTHOTO KOHBepTepa BMecTUMOCThi0 300 T /y1st monmydeHust B cram Mapku 0912C coneprkanust
kpemuust 0,70 %, ecnu B mOIynpoAyKTe nepes BbiryckoM cozaepxanock 0,09 % yraepona u 0,01 %
KkpemHus. Heocraroniyie JaHHbIE IPUHSITH CAMOCTOSITEBHO.

3. OnpeneniTth pacxoj aTFOMUHUS B CTAJIEPA3TMBOYHBIN KOBII IPH BHITYCKE METAILIA U3 KUCIIOPOIHOTO
KOHBepTepa BMecTUMOCThiO 200 T y1st momydeHus B craim Mapku 08crt coneprxanust amomunws 0,04 %,
€CJIM B MOITYNPOYKTE Nepet BhITyckoM coaepxkanock 0,05 % yrnepona. Henocraronye naHHbie PUHATD
CaMOCTOSITEITHHO.

4. Ompenemth cofepykaHHe Cepbl B METAUIE M CTENEHb €ro Jecyib(ypanuu mocie oOopaboTKu B
CTaJIepa3IMBOYHOM KOBIIIE M3BECTHIO B KoudecTBe 1,2 % OT Macchl MeTaiuia, eciu nepes 00paboTKoM
conepxkanue cepsl paBrsuiock 0,020 %, B mporecce BhITycKa MeTalla M3 KHUCJIOPOJHOIO KOHBEpTepa
BMecTuMOocThIO 300 T B KOBIII monasio 2 T nutaka. Henocrarorye TaHHbIe IPUHSATH CAMOCTOSITEITBHO.

5. OnpenenuTth pacxol HEUTPAbHOTO ra3a — aproHa, BIYBaeMOr0 B META/UI, BBIILIABICHHBIA B
KHUCIIOPOTHOM KOHBEpPTEpE W HaXOSIIMICS B CTAICPA3TMBOYHOM KOBIIIE, JUISI CHIDKEHHUS COZICPYKAHUS
BozIopoza ¢ 6 o 1,5 ppm.

6. OnpenenuTh OCTaTOYHOE COJIEPIKAaHWE PACTBOPEHHOro Bojopona B cramu mapku 30XH3A, ecnm
JIaBJICHHE B Ta30BOM (paze Kamephbl IMPKYISIIMOHHOIO Bakyymartopa cocraBmser 0,8 MM pT. CT.
Henocrarorue faHHbIe NPUHATH CAMOCTOSITENBHO.

7. Onpenenth Pacxoj HM3BECTH TPH HABECHUM «OENoro» IDlaka Ha arperare «KOBII-TIEYb)» s
npoBesieHns ecynbhyparpm Metawia Maccoi 370 T, B KOTopoM 1o o0paboTku coneprkanock 0,012 %
cepsl, a ocie Hee — 0,005 %; Macca 1uiaka B KoBIie 0 00paboTku paBHa 6,5 T. HemocTarorue naHHbie
MPUHSTH CAMOCTOSITETHHO.

8. Ompenenuth, B Kakol (kakux) ¢opcyHouHol cekiuu (cexiusx) 3BO aByxpyuseBoit MHJI3
KPUBOJMHEHHOTO THIAa Ha TIOBEPXHOCTh Cisi0a TOJAaeTcsi HEAOCTaTOYHOE KOJHMYECTBO
oxmamurens. B cnsabe u3 cranmum mapku Ct.2cnm ceuenueM 240x1500 MM oOHapyskeHBI
rHe31000pa3Hple TpemmHbl Ha pacctossHuM 40...55 MM ot moBepxHocTd. [lpmumHa wux
0o0pa3oBaHUsI — pa3orpeB IOBEPXHOCTH 3aroTOBKM BCJEJICTBHE HEJOCTAaTOYHOIO pacxoja
OXJIAJUTENS] B OJNHOW WJIM HECKOJBKMX (POPCYHOUHBIX CEKIUSAX. BbIcoTa KpHcTauIM3aTopa
cocraBnsier 1000 mm. J{nuHa mectu GopcyHouHbix cekiuit paHa 0,2; 0,8; 2.4; 4,0; 5,2; 6,8 M.
Cns16 BeITATHBaETCsA O cKopocThio 0,8 M/muH. Temreparypa Meraiia B MPOMEXKYTOYHOM KOBIIIE
cocrassieT 1545 °C.

9. Onpenenuth MPOJAOIKUTEIHPHOCTD 3aTBEPACBAHUS CITO0BOM HEMPEPHIBHOJIUTON 3arOTOBKU H
IPOTSKEHHOCTh JIYHKM JKMJIKOIO MeTajljla B HEeW Ipu pasnuBke ctanu mapku 171'1C-VY Ha
kpuBosmHeHOM MHJI3 ¢ BepTHKaIbHBIM YYACTKOM IO CJICAYIOIIMM UCXOIHBIM JaHHBIM:



pa3Mepbl norepedHoro ceueHus cisgda — 3002500 mm;

CKOPOCTh BBITATMBAHUSA Clisi0a U3 Kpucrauiusatopa — 0,55 M/MuH;

TeMIEpaTypa MeTajljia B IPOMEXyTOYHOM KoBuie — 1537 °C.
10. OnpenenuTs AMaMeTp KaHalla CTakaHa CTaJepa3IMBOYHOIO KOBIIA JUIS TOTO, YTOOBI MOKHO
OBLIO MOJAEPKUBATh CKOPOCTh BBITSTMBAHUS 3aTOTOBOK M3 KPUCTAUIN3aTOPA YEThIPEXPYUbEBOI
MHJI3 kpuBoauneiinoro tuma B uatepsaie 0,4—1,0 m/mun. Crans mapku Ct.111C pa3nuBacTcs u3
250-T cTanepa3nuBOYHOIO KOBIIA HA CIIAOBI € TonepedHbiM ceueHueM 220x810 mwm.
11. OnpenenuTh AUaMeTp KaHajla CTaKaHa MPOMEXYTOUYHOTO KOBIIA JUIS TOTO, YTOOBI MOXKHO
OBLIIO HOJJEPKUBATh CKOPOCTH BBITSATMBAHMS 3arOTOBOK U3 KPUCTANIM3aTOpa JIBYXPY4bEBOM
MHIJI3 kpuBosiuneiinoro B uarepsaie 0,6—1,2 m/mun. Ctans mapku Ct.3cm pasnuBaercs u3 180-1
CTaJIepa3IMBOYHOr'0 KOBIIA HAa 3aTOTOBKU C nonepedHsiM ceueHueM 180x1000 mm.
12. OmnpenenuTh pacxoll BOAbI Ha OXJAXIECHUWE KpUCTaIM3aTopa JByXpyubeBo MHJI3
KPUBOJIMHEHHOTO THUIA MPU OTJIMBKE HEMPEPBHIBHOIMUTON 3arOTOBKU C pa3MepaMH IONEPEUHOI0
ceyenust 200x1310 mm u3 cranu mapku 0912C. Kpucramnmzarop umeer Boicoty 1000 mm, a
3aroTOBKA BBITSTUBACTCS U3 HETO ¢ MAKCUMAJIbHOM CKOpocThio 1,1 M/MuH. Temneparypa meraiia
B MIPOMEKYTOYHOM KoBIe coctaiser 1554 °C. Pacxopn Bozbl H0KEH OBITH TaKUM, YTOOBI Ha
BBIXOJIE M3 KpHUCTaJuIM3aTopa oOecrneuuBajiach TeMIlepaTypa OXJaKIarolled BOJbl He Oojee
40—-45 °C.
13. Omnpenenuth pacxod BOJbl Ha OXJAXACHUE KpUCTaliMzaropa JByxpyubeBoit MHIJI3
KPUBOJIMHEHHOTO THIA MPU OTIMBKE HEMPEPHIBHOIMUTON 3arOTOBKU C pa3MepamH IMOMEPEUHOTo
ceuenust 200x1310 mm m3 cramm mapku 10mc. Pacxom Bombel JOKEH OBITH TakUM, YTOOBI
obecrnieunBanach €e CKOpOCTh JBUKECHHS B KaHAJIax 8 M/C.
14. OnpenenuTs NPOAOIIKUTEIHHOCTD Pa3auBKH cTainu Mapku CT.3cn 0AHON TUTABKU, KOJTHYECTBO
OTIIUTBIX MEPHBIX 3aroTOBOK W TOJOBYIO IPOU3BOJAUTENBHOCTh 4eThIpexpyubeBoit MHII3
KpuBOJIMHENHHOro Ttumna. PasnuBka Benmercs u3 350-T cranepa3iMBOYHOIO KOBIIA Ha CISOBI
ceuennem 240x1200 MM ¥ JUTHHO# 8 M CO CKOPOCTBIO BhITSTHBaHUS 0,72 M/MHUH.
15. OnpenenuTh KOJIMYECTBO MEPHBIX HEMPEPHIBHOJIUTHIX 3arOTOBOK M UX OOIIYI0 Maccy IO
ciaenyromM UcXoaHbIM  naHHbIM.  Crans Mapku 10XCHJ[ pasnuBanace wu3  300-T
CTaJIepa3IMBOYHOTO KoBIIa Ha AByxpyubeBo MHJI3 kpuBommueitnoro tuma. CnsiObl numenu
ceuenre 200%1380 mm u amuHy 7 M. CKOpOCTh BBITSATHBAaHUS CISI00B M3 KPHCTAIN3aTOPA
coctasisuia 0,95 m/mun. Yepes 57 MuH MainHa OblUia aBapuiHO OCTAHOBJICHA.

BueayauropHass camocTosiTenpHas paboTa OOydyarolUMXCsl OCYILECTBISETCS B BHJE
W3YYEHHUS JTUTEPaTyphl IO COOTBETCTBYIOIIEMY pa3Aeny TUCIUILUIMHBI ¢ TPOpabOTKOM MaTepuana
Y MOJTOTOBKOM K 3a4E€TYy C OLICHKOM.



IIpunoxenne 2

7 OueHo4YHbIe cCpeACTBA /ISl IPOBeAeHHUs TPOMEeKYTOUHOM aTTecTAlluH

a) [lnanupyemble pe3yabTaThl 00y4eHHUs] H OLIEHOYHbIE CPeJACTBA /1JIsl IPOBeAeHHU
NMPOMEKYTOYHOM aTTeCTalluM:

CTpyKTypHBIH
PYKTYD [Inanupyembie
AJIEMEHT OneHouyHbIE CpECTBA
pe3yJbTaThl 00yUICHUS
KOMITETCHIINHT
OIIK-5 CIOCOOHOCTBIO U TOTOBHOCTBIO MCIIOJIL30BATh Ha MPAKTUKE HHTETPUPOBAHHBIC

3HAHUS €CTECTBEHHOHAYUYHBIX, OOLINX MPO(EeCcCHOHATBHO-OPUEHTHPYIOUTNX U CIICIHATbHBIX
JUCLUIUIMH JJIs IOHUMAaHUs po0JIeM pa3BUTUS MAaTEPUAIOBEACHUS, YMEHHUE BbIIBUTATh U
peaIn30BBIBATh HA MPAKTUKE HOBBIE BEICOKOA()()EKTUBHBIE TEXHOJIOTHH

3HaTh HOBEIC Bonpocs! /151 IpoBeeHUsI TEKYLEro KOHTPOJIS 1
BBICOKOA((heKTHBHBIE NMPOMEKYTOYHOI
TEXHOJIOTMM B KOBLIEBOMN arrecTauuu B gopMe 3a4eTa ¢ OLCHKOH
00paboTKe u 1. PacTBOpMMOCTP ra30B B METaJLJIE.
HenpepsIBHOU pazymBke [2. CrocoObl KOBIIEBOW 00pabOTKM MeTailia. 3a/1adw,
cTanu peliaeMble MpH KOBIIEBOM 00paboTke MeTaiia
Pa3IMYHBIMH CIIOCOOAMMU.
3. CnocoObl BHeme4yHoll jecyibdypanuu 4YyryHa.
TpeboBanus, NpEAbABISAEMBIE K
necynbhypaTopam.
4. Hecynbdypanus YyryHa BJIyBaHUEM
MOPOIIKOOOPA3HBIX MaTEPUAIOB.
0. Jecynb(ypanus 4yryHa MarHueM.
6. TpeGoBaHus, IIPEbABISEMbBIE K
MOPOITKOOOpA3HBIM Marepuaigam TUTSt
necynbdypanuu MeTania.
7. OOpaGoTka MeTalyla  HEUTpalbHBIM  Ta30M.
OcHoBHble 3371auu. CriocoObl BBOJIa HEUTPAILHOTO
ra3a B METaJll.
8. Buemeunoe BakyymupoBaHue craid. CrocoOsbl
BaKyyMHOI 00paOOTKHU CTalIu.
Ymerpb BBIJIBUTATH U
pean30BbIBATh Ha TeMaTHKa NPAKTHYECKUX 3aHATHI
NPaKTUKE HOBHIC Pacuet pacxona ¢eppocIuraBoB B KOBIII MPH BBIITYCKE
BbICOKO3(h(peKTHBHBIE MeTaJula U3 MIaBWJIBHOTO arperaTta
TEXHOJIOTUHI
Brnaners HABBIKAMH PeaTnu3alnn IIpumepsbI 3a1aHmii:

Ha MPAaKTUKE HOBBIX
BbICOKOA((hEKTUBHBIX
TEXHOJIOTUH

1. Ompenermuts  pacxon  (eppoMapraniia B
CTaJIepa3IMBOYHbI KOBII IPU BBITYCKE MeTauia U3
KUCJIOPOJTHOTO KOHBEpTEpa BMECTUMOCTBIO 250 T st
Noy4yeHust B ctaimy Mapku Ct.3¢11 cofepaHusi MapraHia
0,55 %, ecimm B TNOMYNPOLYKTE TIEPE] BBITYCKOM
conepxkaiiock 0,11 % yrmepoga u 0,05 % wmapranua.
Henocraromue faHHbIE IPUHATH CAMOCTOSITENBHO.

2. Onpenenutb pacxon dbeppocuLms B
CTaJIEPa3IMBOYHBI KOBII IIPU BBIIYCKE MeTalla U3
KHCJIOPOJAHOTO KOHBepTepa BMeCTUMOCThIO 300 T st
nosrydenust B craimu Mapku 091 2C coneprkaHust KpeMHUS
0,70 %, ecmu B MOMYNPOAYKIE IIE€pEl BBITYCKOM

cogepxanock 0,09 % yrmepoma u 0,01 % kpemHusL




CTpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyembie
pe3yIbTaThl 00yICHUS

OneHouHble CpeCTBa

HCI[OCT AOIMEC TAHHBIC IIPUHATE CAMOCTOSATCIIHLHO.

VYK-1 c1ocoOHOCTBIO K KPUTHUECKOMY aHAJIN3Y U OLIEHKE COBPEMEHHBIX HAyYHBIX JOCTUXKEHUH,
TEHEPUPOBAHUIO HOBBIX UJEH IIPU PEILICHNUN UCCIIEJOBATEIbCKUX U MPAKTUYECKUX 33714, B TOM

YHUCJIC B MCXKIUCHUTIIIMHAPHBIX obacTsx

3HaTh

BCE METOMIBI U CIIOCOOBI
pea3anuu
AHAJIUTHYECKOTO
MOJIX0JIa K aHAJIU3Y

1701 (5)71

Bonpocs! 1J1s1 IpoBeieHUs TeKYIero KOHTPOJIS U
MPOMEKYTOYHOM
arrecranuu B (popme 3a4eTa ¢ OLEHKOI

1. [punmun paGoThl YCTAaHOBKH MOPLUOHHOTO

crnioco6a BakyymupoBanus crainu (DH-mporecce).

2. ITlpuniun pa®oThl YCTAaHOBKH LUPKYISLIHUOHHOTO
crioco0a BakyymupoBanus cranu (RH-mporecc).

3. Texuomorus MOPIIUOHHOTO criocoba
BaKyyMHpOBaHUS CTaJIu. JHocruraemblie
PE3yNbTaTHI.

4. TexHomorus

BaKyyMHPOBaHUS

pE3yJIbTaThI.

5. YcTpoiicTBO KOMILIEKCa arperara Jajsi BaKyyMHOM
00paboTku cranu cnocodom /IH.

6. YcrpolicTBO KOMIUIEKCa arperara Jisi BAKYyMHON
00pabotku cranu cnocobom RH.

7. OCOOEHHOCTH TEXHOJIOTUM BaKyyMHOH 00paboTKu
MeTajjja  JAis8  IOJyd4eHUus  0co0O0  HM3KOTO
conepkanus yriepona (menee 0,01%) B cranm.

8. OcoOEHHOCTH TEXHOJIOTUM BaKyyMHOH 00pabOTKH

MeTajlja Uil TOJIY4YEHHs] HM3KOTO COIEpKaHHS

KHCIIOpOJla U yriepoja B cTanu (CTajlb MapKu
08HO).

crioco0a
JlocTuraeMeie

LUAPKYISIUOHHOTO
CTaJIH.

VYmMmern

TeHepUPOBATH HOBBIC
uaen u 00CyKIaTh
croco0b! 3P PEKTUBHOTO
pelieHus 3a1a4u

TemaTnka NpakTHYECKUX 3aHATHI
Pacuer octarogHOro coaep:kaHus npumecein

Bnaners

CIOCOOHOCTBIO 110
HCIIOJIb30BaHUIO
MOJTyYEHHBIX 3HAHUH U
YMEHUH B JalbHENIIEM
JUTSL IPOCKTHPOBAHUS U
COBEpIICHCTBOBAHUS
MPOLECCOB KOBLIEBOU
00paboTKH U pa3IuBKU
cTanu

IIpumepsbl 3anaHuii:

1. Onpenenuth coaepskaHue Cepbl B METAUIE U CTEIEHb
ero necynbdyparmmn nocsne 00paboTKu B
CTaJIepa3IMBOYHOM KOBIIIE W3BECTHIO B KoymuecTBe 1,2 %
OT Macchl MeTallla, eClii 1epesi 00paboTKOM coepkaHye
cepbl paBasuIOch 0,020 %, B rporiecce BBITYCKa META/LIA U3
KHCJIOPOJTHOTO KOHBEpTepa BMeCTUMOCTHIO 300 T B KOBII
nonajio 2 T uwuiaka. Hemocraromme naHHbIE NPUHATH
CaMOCTOSITEIBHO.

2. OnpenemTh OCTaTOYHOE COJNIEPKAHUE PACTBOPEHHOT'O
Bojiopofa B ctamu Mapku 30XH3A, eciu nasneHve B
ra3oBoM (paze Kamepbl LUPKYISIMOHHOIO BaKyymaropa
cocrasisier 0,8 MM prT. cT. Henocratonye naHHble IPUHATH
CaMOCTOSITEITHHO.

VYK-2 criocoOHOCTBIO TPOEKTUPOBATH U OCYIIECTBIATH KOMIUIEKCHBIE HCCIIEIOBAHMUS, B TOM YHCIIE
MEKINCIMIUTMHAPHBIE, HA OCHOBE IIEJIOCTHOTO CHCTEMHOTO HAYYHOTO MUPOBO33PEHHS C
HCIOJIb30BAaHUEM 3HAHUH B 00J1aCTH UCTOpUU M prstocodun HayKu




CTpyKTypHBII

[Inanupyembie
JJIEMEHT OneHouHble CpeCTBa
pe3yIbTaThl 00yICHUS
KOMIIETEHIINH
3HaTh HayKOBEIYECKUE Bonpocs! 1J1s1 IpoBeieHUsI TEKYLEro KOHTPOJIS 1
OCHOBaHUs NPOMEeKYTOYHOMI
METOI0JI0TUH arrecTauuu B (popMe 3a4eTa ¢ OLEHKOM
1. Texuonorus oOpabOTKM MeTajsla Ha arperare
«11e4b — KoBUI». JlocTuraemsle pe3ysbTaThl.
2. OOpaboTka CcTalmd B KOBIIE  TBEPIBIMHU
[IUTAKOOO0Pa3yOIUMU CMECSMH (THIC).
JlocTuraemsle pe3yJbTaThl.
3. dakTophl, BIMAIOIIME HA 3apOXKAEHUE M POCT
KPUCTAJIJIOB IIPU 3aTBEPIEBAHUNU CTAJIH.
4. CyIIHOCTh KOHLIEHTPALMOHHOIO MEPEeOoXIIaKICHUs
CTaJIu.
5. Kpucraminyeckoe cTpoeHHE HENpepbIBHOIMTHIX
3arotoBoK, otauThix Ha MHJI3 ¢ wusornyroit
TEXHOJIOTUYECKOM OChIO.
6. I[lpuumHBl pa3BUTUS JIMKBAIlMOHHBIX IPOLECCOB
[P KPUCTAJIU3ALUU CTAJIH.
7. JleHapuTHas ~ XUMHYECKas HEOJHOPOAHOCTh
HEIPEPHIBHOIUTON 3arOTOBKH.
8. 3oHanbHas XUMUYECKast HEOJHOPOAHOCTh
HENPEPBIBHOIUTON 3arOTOBKH.
YmeTh NPUMEHSTh KpUTEpUU
OLICHKH JIOCTOBEPHOCTH .
DESYIBTATOR TemaTnka NpaKTHYECKUX 3aHATHI §
Pacyer pacxoma MartepuarioB IpU  KOBILEBOH
TEOPETUYECKOT O
00paboTke cTanu
UCCIJIETOBAHMUS:
IIPEIMETHOCTD, IIOJIHOTA,
HENPOTUBOPEUUBOCTb,
HTEPIEPTUPYEMOCTD,
IIPOBEPSIEMOCTD,
JIOCTOBEPHOCTh
Bianers HaBBIKAMH IIpumepsl 3anaHui:
IUIAHUPOBAHMSI, 1. Onpenemits pacxon HEUTpaJbHOrO Tra3a — aproHa,
MIPOEKTUPOBAHUS U B/IyBa€MOI0 B METAJUI, BBIUIABIEHHBIM B KHCIOPOIHOM
OCYILIECTBIIEHUS KOHBEPTEPE M HAXOMAILMICS B CTAIEPA3IMBOYHOM KOBIIIE,
KOMIIJIEKCHBIX JUTSL CHYDKEHMS COZiepykaHust Bogopoaa ¢ 6 1o 1,5 ppm.
MEXIUCIUIUTMHAPHBIX | 2. OnpenenuTs pacXo U3BECTH NP HABEJICHUH «OeJIoro

HCCIIETOBAHUI B paMKax
Hay4YHOT'O KOJIJIEKTUBA

IDUIaKa Ha arperare <«KOBII-TIeYb» U TPOBENCHHS
necynbdypaimu Metaiwia Maccoid 370 T, B KOTOpOM J10
o0pabotku coxepxanock 0,012 % cepsl, a mocie Hee —
0,005 %; macca 1u1aka B KoBIIe 710 00pabOTKH paBHa 6,5 T.

Henocrarorime qaHHbIE MPUHATH CAMOCTOSITEIIHHO.

YK-3 roTOBHOCTBIO y4aCTBOBATh B paO0OTE POCCUNUCKHUX U MEKYHAPOTHBIX HCCIIEI0BATEIBCKUX
KOJUIEKTUBOB TI0 PEIICHUIO0 HAYYHBIX U HAYYHO-00pa30BaTebHbIX 33129

3HaTh

Hay4YHBIC OCHOBBI
OpraHu3auy padboTbl
TBOPYECKOTO
KOJIJICKTHBA,
TUTAHUPOBAHMS

Bonpocsl 1J1s1 IPOBeAEHUA TEKYILEr0 KOHTPOJIA U
NPOMEKYTOYHOM
arrecTauuu B (popMe 3a4eTa ¢ OLEHKOM
1. locrouncrBa u Hepoctatku MHJI3 BepTukaibHOro

u KpHBOJ’IHHGﬁHOFO THIIOB.




CTpyKTypHBII

[Inanupyembie
JJIEMEHT OneHouHble CpeCTBa
pe3yIbTaThl 00yICHUS
KOMIIETEHIINH
JKCIIepUMEHTa; MeTobl [2. PoJib MpOMEKyTOYHOTO KOBIIA MPHU HENPEPHIBHOM
CUCTEMHOI'0 aHAJIN3a pa3IMBKE CTaJIH.
3. IlpennaznaueHne u BHABI KPUCTAJUIM3ATOPOB
MHJI3.
4. BropuuyHoe  OXJaXIEHHE  HEMPEPbIBHOIUTOM
3arOTOBKH.
5. 3aBUCHMOCTb CKOPOCTH BBITSITUBAHUS 3aTOTOBKH U3
KpUCTaJIM3aTopa  OT  JAPYTUX  IapaMeTpoB
Pa3IUBKU.
6. DyHKIMN [IUIaKO00Opa3yroIieit cMecu B
kpucrtamuuzarope MHJI3.
7. OCcOOEHHOCTH TEXHOJIOTHSI HEPEPBIBHON pa3IuBKU
CTaJId METOJIOM «TLJIaBKa Ha IMJIaBKY.
8. Pa3HOBUIHOCTH YCTPOWMCTB 3IIEKTPOMATHUTHOTO
NepeMelInBaHusl MeTallyla MpU  HENpepbIBHOMN
pasiuBKe.
YmeThb 000CHOBaHHO
(bopMyIUpPOBATH METOIbI .
TemaTnka NnpakTHYeCKUX 3aHATHI
BBITIOJTHEHHS HAYYHO-
o Pacyer mpoaomKUTENbHOCTH 3aTBEPACBAHUS
HCCJIEI0BATEIbCKON .
HENPEPHIBHOIUTOMN 3arOTOBKHU U JIJIMHBI JIYHKU
3aJa41; MJIaHUPOBATh U
JKUJIKOTO MeTajia
BBITIOJIHSTh
M CCIIEIOBATEIBCKYIO
pabory
Bnagets IpUEMaMU U METOJaMHU ITpumep 3ananus:
WCIIOJIHEHUS] HAyYHBIX Onpenenuts NPOAOKATEIBHOCTD — 3aTBEPIAEBAHUS
3a1a4y cis100BOM HEIPEPHIBHOIUTON 3aroTOBKH u

MPOTSHKEHHOCTD JIYHKU JKMJIKOTO METajula B HEW MpHu
pasnuBke ctanu Mapku 171'1C—Y Ha KpuBOIUHEHHOM
MHIJI3 ¢ BepTUKaJIbHBIM YYacTKOM IO CIEAYIOIUM
HCXOJHBIM JaHHBIM:

pasMepsl TONEPEYHOro ceyeHus cisgba —
300x2500 mm;

CKOpOCTb BBITATUBAHUS cisgba n3
kpuctauusatopa — 0,55 mM/MuH;

TeMIlepaTypa MeTajula B  IPOMEKYTOUYHOM
koBuie — 1537 °C.

[TK-1 cnocoGHOCTh aHAMM3UPOBATH MOJIHBIN TEXHOJIOTHYECKUHN IIMKII TIOJTY4YEeHUsI 1 00paboTKH

MaTepHajoB

3HaTh

TEXHOJIOTHIO
MOATOTOBKU IIUXTHI,
BBITIIABKH, KOBIICBOU
00pabOTKU U pa3IUBKH
cTaiamn

Bonpocs! 1J151 IpoBeieHUs TeKYLero KOHTPOJIS U
NPOMEKYTOYHOM

arrectauuu B (popMe 3a4eTa ¢ OLEHKOM
[Ipenna3HaueHre W TEXHOJIOTUS MSTKOTO OOKaTHs
3arOTOBKH.
Opranuzanysg  aBTOMaTHMYECKOTO  HOJJEpKaHUS
YPOBHS MeTaJljla B KPUCTAJUIN3aTOPE.
ABTOMaTU3UPOBAHHBIE CUCTEMBI BTOPUYHOIO
OXJIaKJICHUS 3arOTOBKH.
Jedextsr  (GopMbl HENpPEpHIBHOIUTON 3ar0TOBKU:
BU/JIbl, IPUUMHBI BOSHUKHOBEHUS.




CTpyKTypHBII

[Inanupyembie
3JIEMEHT OueHouHbIE CpEACTBA
pe3yIbTaThl 00yICHUS
KOMIICTECHITUH
IToBepXHOCTHBIE neheKThl HEMPEPHIBHOIUTON
3arOTOBKHU: BUJIbl, IPUUYMHBI BO3HUKHOBEHHUSI.
BryTpennue nedexTsl HempephIBHOIUTON 3arO0TOBKHU:
BU/IbI, IPUYUHBI BOSHUKHOBEHHSI.
YmMeThb aQHAJIM3UPOBATh
B3aMMOCBSI3b TemaTnka NpakTHYeCKUX 3aHATHI
TEXHOJIOTHH MOATrOTOBKH | PacyeT pacxo/ia BOJbl Ha OXJIAKICHUE
IINXTHI, BBIIIJIABKH, kpuctamumzaropa MHJI3
KOBIIIEBOW 00pabOTKHU 1
pa3JIMBKU CTaJU
Bnanets HaBBIKAMH aHAJIN3a IIpumep 3axanust:

B3aUMOCBSI3H
TEXHOJIOTUH TTOATOTOBKH
IINXTHI, BHITUIABKH,
KOBIIIEBOI 00pabOTKH 1
Pa3IUBKY CTAIH

Onpenenuts pacxoj BOAbl Ha OXJIAXICHUE
KpucTaJlIM3aTopa 1Byxpyubeoit MHJI3
KPUBOJIMHEHHOTO TUIIA TIPU OTIIMBKE
HEIPEPHIBHOJIUTON 3aTOTOBKH C pa3MepaMu
noriepeyHoro ceuenust 2001310 MM U3 cTamu Mapku
10mc. Pacxon BobI JOMKEH OBITh TAKUM, YTOOBI
obecrneunBaach €e CKOpOCTh JBUKECHHS B KaHalax §
Mm/C.

6) HOpﬂ)IOK MMpOBECACHUA HpOMe)KyTO‘-IHOﬁ aTTeCTalluM, IOKA3aTe¢/JIn U KPUTECPUH

OIICHUBAHUSA:

[TpomexyTouHas artecTanus 1o quciumimHe «BHeneunast oOpaboTKa U pas3jiMBKa CTalIn»
IpoBOJIUTCA B (hopMe 3aueTa.
Ilokazamenu u Kpumepuu oyeHuBaHUA 3a4ema:

— Ha OILICHKY 3a4TEeHO — aCIIMPAHT JOJDKEH I0Ka3aTh BBICOKMH YPOBEHb 3HAHUI HE TOJIBKO
Ha yYpOBHE BOCIIPOU3BEACHMSI U OOBSICHEHHS HH(OpPMALMM, HO U HHTEJUIEKTYalbHbIE HaBBIKU
pelieHuss mpobjaeM U 3a/ad, HAXOXKACHUS YHHKAIbHBIX OTBETOB K MpoOJieMaM, OLEHKU H
BBIHECEHUS KPUTUYECKHUX CYXKICHU;
— Ha OLICHKY He3a4YTEeHO — acClIMPaHT HE MOXKET II0Ka3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEICHUS U
00BsICHEHUS! HHPOPMAINH, HE MOXKET M0Ka3aTh UHTEIEKTyaJIbHbIE HaBBIKU PEILIEHUsI TPOCTHIX

3a7ad.




