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)

CKBO3HBIE META/U1YPITHYECKHE TEXHOJIOTHH

Hanpasnenue noaroToBku (CrenuagbHOCTD)
22.04.02 Metannyprus

HanpasnenHnocts (mpoduiib/crienianu3anys) nporpaMmbl
XVMHYECKUE TEXHOJIOTUH SHEPTOHOCUTENEHN U CHIPbEBBIX MAaTEPUAJIOB B METAJUTYPTUU

YpoBeHb BhICIIET0 00pa30BaHUs - MarucTpaTypa

®opma oOyueHus
OuHas

Uuctutyt/ pakynprer MHCTUTYT METaUTypruu, MalllMHOCTPOEHUS U MaTepuanoo0paboTKu

Kadenpa Meramtypruu 1 XMUMHYECKUX TEXHOJIOTUI
Kypc 1
Cemectp 2

Maruauroropck

2024 ron



Pabouas nporpamma cocraiena Ha ocHoBe @I'OC BO - marucrparypa 1o HarpaBJIeHHIO
noarotoBku 22.04.02 Mertannyprus (npruka3 Munoopaayku Poccun ot 24.04.2018 r. Ne 308)

Pabouas nmporpamma paccMoTpeHa U 0100peHa Ha 3acefaaruu kadeapbl Metaiypruu u
XUMHYECKHX TEXHOJIOTHIA ¥y

09.01.2024, mporoxoin Ne 4 /&y

3aB. kadenpoit ' A.C. XapueHko

PaGouas nporpamma ogoOpena metoauueckoi komuccueir UMMuM

20.02.2024 r. npotokoia Ne 4 % o
[Ipencenarens P i _~A.C. CaBuHoB

PaGouas nmporpamma cocraBicHa:
noueHT kapeapsl MuXT, kana. TeXH. HAyK _ M.B.Ilotanosa

Penensenr: ry. 0/
noueHt kadeapst JINUM, kanz. TexH. HayK / 0O.C.MonoukoBa




JIner akryaauszanuu padoueil mporpaMmbl

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

IIporokom ot 20 1. Ne

3aB. kadeapoii A.C. iapquKo

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

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

HenssmMu ocBOeHUS TUCHUIUIMHBI «CKBO3HBIE METAJUTYPTHUSCKHE TEXHOJIOTHI SBIISFOTCS
nproOpeTeHne 00YyYaAIOIMMUCS 3HAHUN TEOPETHYECKMX OCHOB U TMPHHIIUIIOB MPAKTUYCCKOU
peanu3alui COBPEMEHHBIX CIIOCOOOB MPOM3BOJCTBA YEPHBIX W IBETHBIX METAIOB, & TaKXKe
pa3BUTHE Yy CTYACHTOB JIMYHOCTHBIX KadecTB © (QopMUpOBaHUE NPOHECCUOHATBHBIX
KOMITETCHIIHM B cOOTBeTCTBUU ¢ TpeboBanusamu OI'OC no HanpapneHuro moaroroBku 22.04.02
Meramryprusi.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMsl

HucuuruinHa CKBO3HbIE METANIyprU4ecKHe TEXHOJIOTMH BXOJUT B 4YacTb y4eOHOIo
wiaHa (GOpMHPYEMYI0 YYaCTHHUKAaMH 0Opa3oBaTeNbHBIX OTHOIICHHWH 00pa3oBaTeIbHOM
IIPOrPaMMBI.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJEHUs),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHUSI AUCLUILIUH/ IPAKTUK:

duznyeckas XUMUS MUPOMETAIITYPTUYECKUX [TPOLIECCOB

3HaHus (YMEHHUs, BIaJIeHHs), IOJIyYEeHHbIe MIPU U3YYEHUU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUISl U3yUCHUS TUCIUTLTIH/TIPAKTHK:

WudopmanroHHbIe TEXHOIOTHH 151 00pabOTKH SIMITMPUUYECKUX TaHHBIX B XUMHUYECKOU U
METAJITyprUueCKO MPOMBIIIIIEHHOCTH

HccnenoBanue npoLeccoB IpOM3BOACTBA KOKCa

Cucremsl yripaBieHHUs XMMUKO-TEXHOJIOIMUYECKUMHU MPOLIECCaMU

3 Komnerenuun odyyarouierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHUs

B pesynbrare ocBoeHus AUCHUIUIMHBL (MoOnyisi) «CKBO3HbIE MeTalTyprudeckue
TEXHOJIOTUM» 00y4JarOUINICs TOJKEH 00J1a1aTh CIEYIOIMMHA KOMIIETCHIIUAMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN N

[TK-3 CriocobeH opraHu30BBIBaTh COTJIIACOBAHHYIO pa0OTy MO BBHIMOJTHCHHIO 33]1a4 IO OIICHKE
CBIpbSI W METAJUIypTUYeCKOW  MPOAYKIMH,  KOPPEKTHUPOBaTh U  KOHTPOJIHUPOBATH
MIPOM3BOICTBEHHLIN IIPOIIECC

[1K-3.1 Opranusyer paboTy 1O OLIEHMBAHUIO CbIPbS U METAJIyprUYECKOU
MIPOYKIINIO, KOPPEKTUPYET U KOHTPOIUPYET IPOU3BOICTBEHHBIN IIPOLIECC C
000CHOBAaHHEM MPUHATHIX TEXHOJIOTMUYECKUX U TEXHUUYECKUX MEp




4. CTpyKTypa, 00b€éM U colepkaHne TUCHHUIINHBI (MOLYJI5)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM
qyuce:
— KoHTakTHas padora — 30,85 akan. yacos:
— aynuropHas — 30 akaj. 4acos;
— BHeaynutopHas — 0,85 akaj. 4acos;
— caMocTosTenbHas pabora — 77,15 akan. 4acos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,

®dopma aTTeCTalMu - 3a4ET

AynuropHas § =
o | xonraxrHas pabota o 3 ®dopma TeKyIero
=
= B aKaj. yacax 2] Bu KOHTPOJIS
Paznen/ Tema 3 (B axaz. yacax) == A . P Kox
S 3 © | camocTosATENBEHON |  yCIIeBaeMOCTH U
JIACIMTUTHHBI 5 S . | KoMIeTeHIUU
@) g £ paboTsl MIPOMEKYTOYHOM
na0. | mpakr. | 3 Q&
Tlex. Z'g aTTecTaluu
3aH. 3aH. | QU &
1. Beenenue
Nzyuenne
y4eOHOM, Hay4HOH
U CIIPAaBOYHOM
JIUTEPATYPHI 110
1.1 pumeHeHue xene3a u .
p 2 26 TemMe YcTHBIN onpoc TIK-3.1
€ro CIUIaBOB.
JTUCLIUTUINHBI.
Pabora ¢
AJIEKTPOHHBIMHU
OuOIHOTEKAMH.
Nsyuenune
y4eOHOM, Hay4HOH
U CIIPAaBOYHOM
1.2 PasButne JIUTEepaTypsl MO
METaJUTypPTUYECKOH 2 2 16 TemMe YcTHBIN onpoc TIK-3.1
MPOMBIIIICHHOCTH. JTUCLIUTUIAHBI.
Pabora ¢
AJIEKTPOHHBIMHU
OoubIroTeKaMu.
Nzyuenue
y4eOHOU, HAyTHOH
Y CTIPAaBOYHOM
1.3 Poip wMerawioB B P
COBDEMEHHOM JIUTEPATYPHI 110
p 1 6 Teme YcTHBIf orpoc MK-3.1
MIPOMBIIIJICHHOM N —
MIPOU3BOJCTBE ’
p A Pa6ora ¢
AJIEKTPOHHBIMHU
OoubIroTeKaMu.
Uroro no pazaeny 5 48
2. TIlpousBoactBo uyryHa B
JIOMEHHBIX MeYax




2.1 CelpbeBble MaTepHAIEI
JIOMEHHOH IUIaBKH U HX
HOATOTOBKA

Uzyuenne
yueOHOli, Hay4yHOM
U CIIPaBOYHOM
JIUTEPATypPHI MO
TeMme
JTACIUIUIAHEI.
Pa6ora ¢
ANIEKTPOHHBIMHU
OUOIMOTEKAMH.

IIpomexxyTounbIit
3a4er

MK-3.1

2.2 KoHcrpykimst
JIOMEHHOH MeYn

2,15

Uzyuenne
y4eOHOli, HayyHOM
U CIIPaBOYHOM
JIUTEPATypPHI MO
TeMme
JTACIUIUTAHBI.
Pa6ora ¢
AIIEKTPOHHBIMHU
OUOIHOTEKAMH.

VYeTHbIi onpoc

MK-3.1

2.3 JlomeHHsIi iporiecc

Wzyuenue
y4eOHOM, HAYYHOH
U CIIPaBOYHOU
JUTEPATypPHI MO
TeMe
JICITUTUINHEIL.
Pabora ¢
JNIEKTPOHHBIMHU
O6ubauorexamu.

VYcerHblii onpoc

IK-3.1

Wroro no pazneny

6,15

3. TIpomsBoucTtBo cramm
[[BETHBIX METAJJIOB

u

3.1 OO6miue
CTaJICIIABUIILHOTO
MPOU3BO/ICTBA.

OCHOBBI

Nzyuenue
yueOHOM, HAYYHOH
U CIIPaBOYHOU
JIUTEPATypPhI MO
Teme
JTACIUTUTAHBI.
Pabora ¢
JIIEKTPOHHBIMH
OuOIHOTEKAMH.

3amura
MPaKTHYECKOU
pabdotsr Ne 1

MK-3.1

3.2 KonseprepHnoe
MPOU3BOJICTBO CTAN

Nzyuenue
y4eOHOU, HAYTHOH
U CIIPaBOYHOU
JATEPATypPHI MO
Teme
JACIUTUTAHEL.
Pabora ¢
JNIEKTPOHHBIMHU
O6ubanorexamu.

3amura
MPaKTUYECKOU
paboTsr Ne 2

MK-3.1

3.3 BrmmmaBka cranu B
ANEKTPUIECKUX MeUax

Nzyuenue
yaeOHOU, HAyTHOH
U CIIPaBOYHOU
JATEPATypPHI MO
TeMe
JICIUIUTAHEI.
Pabora ¢
JNIEKTPOHHBIMHU
Onbarorexamu.

VYeTHbIi onpoc

MK-3.1




3.4 KogmieBas o6paboTka
cTanu

Uzyuenne
yueOHOli, Hay4yHOM
U CIIPaBOYHOM
JIUTEPATypPHI MO
TeMme
JTACIUIUIAHEI.
Pa6ora ¢
ANIEKTPOHHBIMHU
OUOIMOTEKAMH.

VYeTHBIl ompoc

MK-3.1

3.5 PaznauBka cramu

Uzyuenne
y4eOHOli, HayyHOM
U CIIPaBOYHOM
JIUTEPATypPHI MO
TeMme
JTACIUIUTAHBI.
Pa6ora ¢
AIIEKTPOHHBIMHU
OUOIHOTEKAMH.

VYeTHbIi onpoc

MK-3.1

3.6 Meramutyprus Men,
HUKEJS ¥ aTIOMHHUS

Wzyuenue
y4eOHOM, HAYYHOH
U CIIPaBOYHOU
JUTEPATypPHI MO
TeMe
JICITUTUINHEIL.
Pabora ¢
JNIEKTPOHHBIMHU
O6ubauorexamu.

3amura
UHJIUBULyaJIbHOTO
3aaHUS

IK-3.1

Wroro no pazneny

23

Hroro 3a CEMECTpP

15

15

77,15

3a4éT

Hroro no JAUCHUIIIINHE

15

15

77,15

3a4cT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

C penplo peanu3alud KOMIETEHTHOCTHOIO IOAXO0JA, a Takke (OPMHUPOBAHUSA MU
pa3BUTHS NPOPECCHOHATBHBIX HABBIKOB OOYYAIONIIUXCS PEANTU3YIOTCS CIEIYIOLINe CPeICTBa,
Croco0bl U OPraHU3allMOHHbIC MEPOIIPUATHS:

- U3Y4YEHHE TEOPETHUECKOr0 MaTepuaya AMCLMILIMHBI Ha JIEKUUAX C MCIOJIb30BAaHUEM
KOMITbIOTEPHBIX TEXHOJIOTUH;

- CaMOCTOATEIbHOE HW3Y4YEHHE TEOPETHYECKOI0  MaTrepuaja JAUCHUIUIMHBL  C
UCIIOJIb30BAHUEM METOANYECKHX Pa3padOTOK, CleUaIbHOW Y4eOHOM U Hay4yHOU JINTepaTyphl;

- ¢dopmupoBaHue u pa3BUTHE MNPOPECCHOHAIBHBIX HABBIKOB OOyJarommxcs Ha
HPAaKTUYECKHUX 3aHATHUIX.

B u3noxeHuMu JEKIMOHHOTO Marepuala U MpU NPOBEACHUM NPAKTUYECKUX 3aHATUI
IPENonaraeTcsi Nepexo]; 0T pPenpoAyKTUBHBIX METOJI0B OOyYeHHs K YaCTUYHO-TIOMCKOBBIM U
UCCJIEI0BATEIbCKUM METOaM, Pa3BUBAIOLINM JIOTHUECKOE, TEOPETUUECKOE MBIIIJIEHUE, YMEHUE
apryMeHTHpOBaTh U OTCTaMBaTh COOCTBEHHOE MOHMMaHue Borpoca. C 3TOH 1eIbl0 BO3MOXKHO
MCII0JIb30BaHUE METO/I0B 3BPUCTHUECKUX BOIIPOCOB U Op3MHCTOPMUHTA (MO3rOBOM aTaku).

IIpu npoBeneHNM NPAKTUYECKUX 3aHATHI MPEANoaraeTcsi UCHOoIb30BAHNE TEXHOJIOTUU
B3aMMOOOYYEHUS.

CamocrodrenbHas paboTa CTYICHTOB JOJDKHA OBITh HalpaBlieHa Ha 3aKpeIuieHue
TEOPETUYECKOr0 MaTepuaa, U3J0KEHHOro IpernoaaBaresieM, Ha IpopaboTKy TeM, OTBEJIEHHBIX
Ha CaMOCTOATENbHOE H3yYeHHUE, Ha IOATOTOBKY K IPAKTUYECKMM 3aHATHSAM, HOJATOTOBKY K
WUTOTOBOM aTTECTALIUH.

B xope 3aHsaTHii IpennonaraeTcs UCIOIb30BaHUE KOMIUIEKCA HHHOBAIMOHHBIX METO/10B
AKTUBHOI'O 00Y4YEeHHUsI CTYI€HTOB, BKJIIOYAIOIIETO B ce0sl:

- co3laHue NpoOJEMHBIX CUTyallMil C [OKa3aTeIbHBbIM pEIIEHHEM MPOOJIEeMBI
IpernoaaBaresiem;

- CaMOCTOSATENbHYI0 TIOMCKOBYIO J€SITEIbHOCTh B pEIIEHUH YYEOHBIX MpobiieMm,
HaIpaBIIIEMYIO MTPENnojaBaTesieM;

- CAaMOCTOSITENILHOE PELIEHUE MTPOOIIEM CTYA€HTaMU 10 KOHTPOJIEM MPEIo1aBaTesl.

Peanu3anuss WHHOBAIlMOHHBIX METOJIOB OOYYEHHS BO3MOXHA C HCIHOJIb30BAHUEM
CJIETYIOIINX TPUEMOB:

- MHCTPYKTaX CTY/AEHTOB II0 COCTABJIEHMIO TAOJHI], CXeM, I'paQUKOB C IPOBEIECHUEM
MOCIIEAYIOLIETO UX aHAIN3a;

- TPUMEHEHHE PEKOMEHJAIMH 110 COCTaBICHUID TE3UCOB M KOHCIEKTOB IO
IPOYUTAHHOMY MaTepHay;

- packpbITHE NpenojaBaTeleM NPUYMH M XapakTepa HeyAad, BCTPEHAIOLIUXCS IpH
pelieHuu npooiem;

- IGMOHCTpALUS aTbTEPHATUBHBIX MIOJIXO0/I0B K PEIIEHUI0 KOHKPETHOH MPOOIIEMBI;

- aHAJIN3 MOJTyYEHHBIX PE3YJIbTAaTOB U OTHICKAHHUE TPAHUI] UX IPUMEHUMOCTH;

- ICTIOJIb30BaHME 33JaHUH JJI1 CAMOCTOATENBbHOM pabOThI ¢ U30BITOUHBIMU JAHHBIMH.

6 YueOHO-MeTOqUUECKOE 00eciedeH e CAMOCTOSITeJIbHOW PadoThl 00yYaIIMXCSl
[Ipencrasneno B npuiioxeHuu 1.

7 OueHoYHbIe cpeICcTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTaluu
IIpencraBneHbl B IPHIIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecneyeHue JUCIUNTIMHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:
OCHOBBI METAJLTYPrUYECKOr0 MPOM3BoicTBA : yueOHuK / B.A. burees, K.H. Bnosun,



B.M. Konokonsues, B.M. Canranuk. — Cankr-IlerepOypr : Jlanp, 2017. — 616 c. — ISBN
978-5-8114-2486-3. — TeKcT : 37AeKTPOHHBIH // DnekTpoHHO-0MbMHoTeYHas cucreMa «JIaHpy :
[caitT]. — URL: https://e.lanbook.com/book/90165 (mara oOpamenus: 19.11.2019). — Pexum
JOCTYTIA: JUIS aBTOPU3. ITOJIb30BaTEINEH.

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Usnes, C.A. MeTtauryprudeckue TEXHOJIOTHU. MeTamnyprus 4€pHBIX METaUIOB .
yuebnoe mocooue / C.A. Usnes, M.I1. KiroeB. — Mocksa : MUCHUC, 2017. — 45 ¢. — ISBN
978-5-906846-57-0. — TekcT : 3aeKTpOHHBIH // DnekTpoHHO-OMOMHoTeYHass cucteMa «JIaHby :
[caiiT]. — URL: https://e.lanbook.com/book/108106 (mata obpamenus: 19.11.2019). — Pexum
JoCTymna: Ji1 aBTOPH3. MOJIb30BaTeNCH.

2. be3ooponos, 10. H. MapkupoBka craieii u ciiaBoB: YueOHoe nocodue / be3dbopomon
I0.H., T'amuaxmeroB P.H., Yankun WH.A. - Kpacuosap.:.C®Y, 2016. - 130 c.: ISBN
978-5-7638-3406-2. - Tekcr : JJIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/967378 (mara obpamenus: 19.11.2019)

3. Cemun, A. E. CoBpemeHHbIE TPOOJIEMBI METALTYPTHH W MaTEPHUATIOBEICHUS:
npakTHKyM : yaeOHoe mocobue / A. E. Cemun, A. B. Anmnaros, I'. U. KotenbuukoB. — Mocksa :
MUCHUC, 2015. — 56 c. — ISBN 978-5-87623-890-0. — Tekct : snekrponHsiit // Jlaup :
3JIeKTpoHHO-0nOnoreynas cucrema. — URL: https://e.lanbook.com/book/69778

4. Jlysrun, B. I1. Teopust u TeXHOJIOTUSI METAJLUTYpriM CTaiu : yueOHoe nmocooue / B. I1.
Jlysrun, A. E. Cemun, O. A. KomonoBa. — Mocksa : MUCUC, 2010. — 72 c. — ISBN
978-5-87623-346-2. — TekcT : anekrpoHHblii // JIaHb : 3JIeKTpPOHHO-OMOIHOTEYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/2062

B) MeToanyeckne yKazaHus:

Konecunukos 10.A., bynanos B.A., Cronspo A.M. Meramnypruiueckue TEXHOJIOTHU B
BBICOKOITPOM3BOIMTEILHOM KOHBEPTEPHOM Iiexe: - Marnutoropck: M3a-so Maruutoropck. roc.
TexH. yH-1a uM. [.11. HocoBa

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpamMmmHoe oGecnieyeHue

HaumenoBaHue .
0o Ne norosopa CpoKk JIeHCTBYSI JIUIICH3UH

FAR Manager CBOOOJIHO  pacHpoCTpaHIESMOe 0eCcCpoOYHO
MS Office 2003 |y, 135 1117.09.2007 GeccpOUHO
Professional

7Zip CBOOOJIHO  PacHpoCTpaHsIEeMOe 0OECCPOYHO
MS Office 2007 |y, 135 41 17.09.2007 GeccpoUHO
Professional

IIpogdeccnonasibubie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHBIE CHCTEMbI

HasBaHue xypca CchlaKa
HaLII/IOHaJ'ILHa}I I/IH(I)OpMaLII/IOHHO-aHaJII/ITI/IquKaH
cucreMma — Poccuiickuii  wHaexkc wayunoro|URL: https://elibrary.ru/project_risc.asp
uutuposanus (PUHIL)

OnexTpoHHas 0a3a mepuoAMuYecKux u3naHuii East
View Information Services, OO0 «MBUC»
ITouckoBas cuctema Axamemuss Google (Google
Scholar)

DOnekTpoHHBbIE pecypcbl oubmuoreku MI'TY um.
['.1. HocoBa

https://dlib.eastview.com/

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

https://host.megaprolib.net/MP0109/Web



https://e.lanbook.com/book/90165
https://e.lanbook.com/book/108106
https://new.znanium.com/catalog/product/967378
https://e.lanbook.com/book/69778
https://e.lanbook.com/book/2062
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/
https://scholar.google.ru/
https://host.megaprolib.net/MP0109/Web

MexnayHaponHas 0a3a TOJTHOTEKCTOBBIX  IKYypHAJOB
Springer Journals
9 MaTtepHaJIbHO-TEXHHYECKOE o0ecnedeHne TUCIHTILIHHBI (MOILYJIs1)

http://link.springer.com/

MaTepHaano-TeXHqucxoe obecrieucHue JUCHHUIIIMHBI BKJIIFOYACT:

1. Yuebnas ayauropus Ui IPOBEACHUS 3aHATUIN JIEKIIMOHHOIO TUIIA OCHAIIIEHA!

- TEXHUYECKHMMH CPEICTBAMHU OOYYCHHMS, CIYKAUIMMHU Ui MPEJCTaBICHUA Y4eOHOI
uHpopManuu OOJIBIION ayAUTOPUM: MYJIbTUMEIUNHBIMU CpEJICTBA XPAaHEHMs, NepeAayd U
npeCcTaBiIeHUs y9eOHOH nH(pOopMaInu;

- CIELMAJIN3UPOBAHHON MEOEIBIO.

2. Y4eOHast ayquTopus I IPOBEICHHS MPAKTUUYECKUX 3aHATHI OCHAIIICHA:

- TEXHUYECKHMMH CPEICTBAMU OOYYEHMs, CIY)KalIUMU Ui IpPEJCTaBICHUA ydeOHOI
uHpopManuu OOJIBIION ayAUTOPUH: MYJIbTUMEIUHHBIMH CPEICTBA XPaHEHHs, NEepeaaydl U
npeJcTaBieHus yueOHOM HHpopmanuy;

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

3. YuebHast ayauTopus AJsl TPYNIOBBIX U MHIMBHUIYaJIbHBIX KOHCYJIBTAIIUH, TEKYIIETO
KOHTPOJISI ¥ TPOMEXKYTOUYHOM aTTECTALlUU OCHAIIICHA!

- KOMITBIOTEPHOI TexHHKO# ¢ makerom MS Office, ¢ moakmouenuem k cetu «HTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTEeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

4. ITomerieHue 7151 CaMOCTOSATENIBHOM pabOThl OCHALIEHO:

- KOMITBIOTEPHO# TexHHKO#1 ¢ makeTrom MS Office, ¢ moakmouenuem k cetu «HTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. Tlomemienne niast XpaHeHHs M HPOPHIAKTHUECKOTO OOCIYKHUBAaHHUS y4eOHOTro
000pyTI0BaHUS OCHAIIICHO:

- CIIeLMAIN3UPOBAHHON MEOEIBbIO: CTeNIaKaMy JJIsl XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTa yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus1 yueOHO-MEeTOMUECKON TOKyMEHTAllUN U MaTepUaoB.


http://link.springer.com/

MPJIOKEHME 1

YueOHO-MeTOAMYECKOE 00ecTieYeHe CAMOCTOSITEIbHOI PadoThl 00yYaIOIIUXCH

AyzmTopHaﬂ CaMOCTOATCIIbHAsA pa60Ta O6yanOH.[I/IXC$I OCYHICCTBJIAACTCA Ha IMPAKTHYCCKUX
3aHATHAX B BHUAC BbIINOJHCHUSA INPAKTUYCCKUX 3aJJaHul | peuicHuda 3aaa4, B KOTOPBIX COYCTANOTCA
QJICMCHTBI TCOpHUHM W TMPAKTUKU MCETAUIYPIUYCCKUX TIPOLCCCOB IO 3aJaHUI0 W 104 KOHTPOJIEM
mpernogaBaTeiis.

BreayauropHasi camocTtosiTenbHass paboTa OOYYarOIIUXCS OCYIIECTBISIETCS B BHAE HIyUSHUS
y49eOHO! JIUTEPATYPHI IO pa3zesiaM AUCIUTUIAHBL.

Hepeqeﬂb NMPaKTHY€CKHUX paﬁoT o TMCHHMIIJINHE

WHCcTpyKkTaX MO TexHUKEe O€30MacHOCTH B Ja0OpaTopul MOJICITHPOBAaHUS CTaJeTIaBHILHBIX
IIPOLIECCOB.

IIpakTuyeckast padora Ne 2 V3yueHne KpHCTANINIECKOT'O CTPOEHHUS U MAKPOCTPYKTYPHI CTAIBHBIX
CIINTKOB;

IlpakTHyeckass padora Ne 3 N3yueHne KpHUCTAUIMUECKOIO CTPOCHHST M MaKpPOCTPYKTYpHI
HETPEPHIBHOJIUTHIX 3aTOTOBOK;

OueHoYHbIe cpeacTBa A5 TEKYLIero KOHTPOJIsl yCleBaeMoCTH, IPOMeKYTOUHOM
aTTecTAMH MO UTOTAaM OCBOEHHUS AV CHMIIJIMHBI:

HDOMC)KVTO‘{HLII\/'I 3a4CT. CprKTypa MMpOU3BOACTBA YECPHLIX MCTAJIJIOB U 3aa4U

METaJUIypruiecKoro mpoussozcTea. [IpuMeHeHue sxenesa u ero ciuiasoB. Pa3Butie MeTamrypruieckoi
MIPOMBIIIUIEHHOCTH. POJIb METAIJIOB B COBPEMEHHOM IIPOMBIIIUIEHHOM MTPOU3BOACTBE. ChIphEBbIE
MaTepHraibl JOMEHHOM MIaBKU U UX MOATOTOBKA.

Bompocs! k 3ammre npakrtunyeckoil padorsl Ne 1:

1. YTo BXOAMT B NOHATHUE "KPUCTAIUIMUECKOE CTPOEHHE" CTATBHOIO CINTKA?
2. Yto Takoe "KpHcTaNIn4ecKas 30Ha" CTAIbHOTO CIUTKA?
3. Kakue kpucTamindeckie 30Hbl UMEIOTCS B CTAJIBHBIX CIIMTKAaX M KaK OHU pacrojararwrcs?

4.YTo BXOJIUT B MOHATHE "MAKPOCTPYKTYypa CTAIBHOTO CIUTKA"?



5. Uto Takoe ycagouHas paKOBHHA M KaKOBa IMPUIHHA €€ 00pa3oBaHUs?

6. B kakux cuTKax MOKET ObITh yCca0uHasi paKOBUHA U TJI¢ OHA PacIojiaraercs?

7. B Kakux CIIUTKaX ycaJouHasi paKOBUHA OTCYTCTBYET U IMOYEeMY?

8. B kakux cliMTKax UMEIOTCS Ta30BbIC ITy3bIPH U TTOYEMY OHH 00pa3yroTcs?

9. Kakue ra3oBble My3bIpyd UMCIOTCSI B CIIMTKE KHIISIIIEH CTall U KaK OHU PaCIIOJIOKCHBI?

10. B wem ornuunMe MaKpOCTPYKTYPHI CIMTKOB KHIIAIIEH CTaiIl P MEXaHHYECKOM W
XUMUYECKOM 3aKYIIOPUBAHUU?

11. YTOo mpoUCXOIUT C Ta30BBIMHU IY3bIPSMH CIUTKA KUILICH CTaau MpH NpoKaTke?
12. Kakyro MakpOCTPYKTYypy UMEET CIIUTOK MOIYCIIOKOMHOU cTanu?

13. YTo npouCXOqUT C pa3Iu4HbIMU HAPYLIEHUSIMU CIUIOIIHOCTH METAJUIA IPYU IPOKATKE CIUTKA
MOJTyCTIOKOIHOM cTanmu?

Bomnpocs! K 3amure npakTuyecko padotsl Ne 2:

1. Kakume xpucramiuyeckue 30HbI HMMEIOTCS B HEMPEpPHIBHOIMTON 3aroTOBKE M Kak OHHU
pacnonaratorcs?

2.Yto mpenctaBnser cOOOH CTPYKTypa TPaHCKPUCTAIM3ALMU W ISl KaKUX 3arOTOBOK OHA
XapaxkTepHa?

3. KakuMm 00pa3oM Ipu M3Y4YCHUU TMOMEPEUHOr0 TEMILISTa OMPEACIAIOTCS CTOPOHBI MAjIOro U
0OIBIIIOr0 PagnyCcoB 3aroTOBKH, OTiaUTON HAa MHJI3 ¢ M30THYTOM TeXHOIOTHIECKOH OCHIO?

4. B 4eM cX0kKeCTh MAaKPOCTPYKTYPBI COPTOBOH M CIIIO0BOM HETPEPBIBHOIUTHIX 3arOTOBOK?
5. B uem oTnnuue MakpoCTPYKTYpbl COPTOBOH M CIISIO0OBOW HETIPEPHIBHOJIHUTHIX 3aTOTOBOK?

6. Kak ornmmuaercs METall, OTJINTHIN HCIMIPECPBIBHBIM U OOBIYHBIM CHOCO6aMI/I, 110 XUMHYECKOMN
HeOI[HOpO}_IHOCTI/I?

7. KakoBbl NpUYUHBI OTIWYHUS XUMHUYECKONM HEOAHOPOJHOCTH MeETajla HEIMpPEephIBHOJIUTOM
3arOTOBKHA M OOBIYHOTO CIIUTKA?

8. Kakme snemMeHTHl 30HANBHOW XWMHYECKOW HEOJHOPOJHOCTH HamOoyiee XapaKTepHBI IS

HENPEPHIBHOIINTON 3arOTOBKHU?
9. Kakue noBepXHOCTHbIE JePEeKThI MOMXKET UMETh HENIPEPHIBHOINTASI 3ar0TOBKA?
10. KakoBbI MpUYMHBI BOZHUKHOBEHHSI KQ)KJJOTO BHJA IOBEPXHOCTHBIX 1€(heKTOB?

11. Kakue BHyTpeHHHE JePEKTH MOXET UMETh HEeIIPEePHIBHOIMTAS 3ar0TOBKA?

Ycrabiii onipoc. JloMensslit nponece.  IIpouieccsl B ropHe noMeHHo neun. Pactipenenenue
MaTepHaioB Ha KOJOUIHUKE JOMEHHOM NeuH npu 3arpyske. [loBeieHre TpUMECHBIX 3JIEMEHTOB UyTyHA!
BOCCTAHOBJICHHE MapraHia, kpeMHus, pochopa, BaHaus u TuTana. YyryH u ero kadectBo. O0pazoBaHue



gyryHa. Buapl 9yTyHOB, BEITUTABIISIEMBIX B JOMCHHBIX TTedax. [loBefeHre cephl B TOMEHHOM ITJIaBKE.
OcHOBHas peakius fecyabQypanu B TOPHE [I€YH U BHEJOMEHHAS IECYIb(yparus.

IIpuMep HHAMBHUAYAJIBHOIO 3aIaHUS:
Bapuant Nel

e B cpeze dIeKTpoHHBIX Tabmun Excel paccuntaTh MCXOHBIN COCTAB IIMXTHI 7151 BHIIUIABKH CTAIH B
KHCJIOPOTHOM KOHBepTepe (MCXOIHBIE TaHHBIE [0 BapUaHTaM);

® CpaBHUTh TEXHHKO-PKOHOMHUYECKHE TOKa3zaTedn paboThl AoMeHHBIX meueil Ne§ (¢ B3Y) u Ne 4
(KOHYCHOE 3arpy304HOE€ YCTPOWCTBO);

e Hcnojb3ys maker «OnucarenbHas CTaTHCTHKA» IMPOAHAIM3UPOBaTh BEIOOPKY W3 1300 miaBok B
KKII.



HNPUWIOXKEHHUE 2

OueHovHbIE CpeACTBA AJs MPOBeeHUs MPOMEKYTOUYHOH aTTecTallMU

a) lInanupyemoie pezynomansvl 00yueHusn u OYeHOUHbIE CPEOCMEA 018 NPOGEOEHUA NPOMEHCYMOUHOI

ammecmauuu:

CTpyKTypHBIi
JIIEMEHT

KOMIICTCHIINH

IInanupyemslie
pe3yabTaThl O0yUYEeHHS

[IK-1: CnocobOeH aHamu3npoBaTh MOKA3aTeIN TEPMOAMHAMUYECKIX, TETJIOBBIX N XUMHUYECKHUX TTPOIIECCOB B

JIOMEHHOH IIaBKE

[K-1.1

OrneHnBaeT TEKYIyIo
MIPOU3BOJCTBEHHYIO
CUTYaIIO, TapaMeTphl U
MOKa3aTenn
TEXHOJIOTHUECKUX
MIPOLIECCOB MTPOU3BOICTB
arJoMepanoHHOMN
IHUXTbI, IPOBOJAUT
TEXHUYECKYIO
JIUAarHOCTHKY
00opymoBaHUs
arJ0JJOMEHHOTO
MIPOM3BO/ICTBA

I[IpumepHbIii NepeyeHb TEOPETHYECKUX BOMPOCOB K
IK3aMeHY:

e Poib 4epHBIX METAIIIOB B Cepe YeTOBeUeCKOi
JeSITeTbHOCTH

e UYro Takoe uyryH?

e OO0mas cxema IPOU3BOACTBA YEPHBIX METAJIIOB.

e  OCHOBHOE pa3IN4yue YyryHa U CTaIn?
e OOmas cxemMa IPOU3BOJACTBA YEPHBIX METAJIOB.
Mecro

METAJUTyPrUYE€CKO  MPOMBIIUIEHHOCTH B

9KOHOMHUKE CTPaHbl ¥ MUpA B IIEJIOM
e [lepcriekTWBB ¥ TIOTEHIMAT PAa3BUTHA Pa3BUTHUS
YyepHOU MeTautypruu PO
o XUMHUYECKUN COCTAB JKeJNE3HbIX pya. TpeboBaHus K
Ka4eCTBY JKEJIE3HBIX Py U HE0OXOAUMOCTh NOATOTOBKH
WX K IOMEHHOM IIIaBKe
e Tumbl Kene3HbIX pyad MO  pyaoodpasyroeMy
MuHepay. OCHOBHBIE MECTOPOXKACHHUS KEJEZHBIX PY/I.
e DyrOCHI JOMEHHOM IUIABKU, TEXHOT€HHOE ChIPhE.
e CnocoObl MOATOTOBKM PyA K JOMEHHOH IIJIaBKe.
HazHadyeHnne u XapakTepuCTHKa CTIOCOOOB OKYCKOBAaHUS
JKEIe30PYIHBIX MaTePHaIOB.
e CymHOCTb arjioMepanroHHOT0 mpoIecca.
e [lpaMoe W KOCBEHHOE BOCCTAaHOBJIEHHE OKCHIOB.
Ocobennoctu. Ilokazarenmn. CpaBHEHHE TPAMOTO H
KOCBEHHOTO BOCCTaHOBJICHUSI.
e BoccraHOBIIEHHME KpPEMHHMA, MapraHiia, BaHaaus H
TUTaHa B JOMEHHOW IMEYH.
e (OOpa3oBanue 4YyryHa B JIOMEHHOW Tiedn. Bums
YYT'YHOB, BBITUIABIISIEMBIX B TOMEHHBIX TeUax.
e [llmakooOpa3oBanue B JOMEHHOH meud. [lepBUYHBIM,
MIPOMEXYTOYHBIA, KOHEUHBIH murak. CocTaB KOHEYHOTO
nutaka. TpeOoBaHMSA K IIJTaKaM.
e [JloBenenne u OajaHC cepel B JOMEHHOW IIEYH.
BuenomenHnas necynbdypanus qyryHa.
e  OCHOBHBIC IIYTH U CIIOCOOBI CHIDKEHUS pacxoaa Kokca
IIPH BBITUIABKE YYTYHA.
e (Omee yCTpOMCTBO M COCTaB KOMIUIEKCA JOMEHHOM
MIeYH.
e Brmyck u yOopka npoAayKToB M1aBku. JIuTelHbIN
JIBOP.




[K-1.2 Pemaer IIpumepHBIii epeYeHb NPAKTHYECKUX 3a/1aHMII:
npodeccruoHaIbHBIC
3a/1AUH 110 TUTAHHPOBAHMIo | ~ CTMPEASTHTE  OKHCIMTENBHYIO CIIOCOOHOCT  arjiomepara,
0, o
NPOM3BOACTBEHHBIX coaepxkarero 60 % Feys, 11 15 % FeO.
3a7laHUN U KOPPEKTUPOBKE
- OMpeneNnwTb OKUCIUTENIFHYIO CIIOCOOHOCTh OKAJIMHEI,
MPOIIECCOB MPOHU3BOCTBA .
. coaepxkarterd 70 % Feqsy, 1 73 % FeO.
arJIoIOMEHHOMN
IIPOAYKIHH C - CKONIBKO M3BeCTH, comepxamiei 85 % CaO, morpebyercs
060CHOBaHHEM MPHHATHIX Jurst onwtakoBauus 0,7 % Si B 300 T >kuaKoro Merauia, €Clm
TEXHUYECKUX U 9
OCHOBHOCTE IIljTaKa-3,5 7
TEXHOJIOTHYECKHX MEp
[IK-1.3 OcymecTBisieT KOHTPOIIb IIpuMepHbIii NepeyeHb NPAKTUYECKUX 3aAaHUM:

CBIPbS, MaTEPUAIIOB,
HUCIIPAaBHOCTU
000pyIOBaHUS U TEKYIIUX
OTKJIOHEHMM OT 3aJIaHHBIX
rapamMeTpoB st
obecrieyeHus TpedyeMoro
KauecTBa arjioJOMEHHOMN
MPOIYKLUHU B IIPOLIECCE €€
MPOU3BOJICTBA

- Ha CKOJIPKO MOBBICHUTCSI OCHOBHOCTH ITIJIaKa, €CIU K 35 T
nuiaka, conepxkariero 43 % CaO u 13 % SiO, no6aBuTh 7 T
u3Becty, coaepxkaieit 87 % CaO u 2 % SiO, ?

[IK-5: CniocoOen orpenensiTb OpraHu3aliMOHHBIE MEPHI JJIs BHIMJIABKU CTaJId B KOHBEPTEPE

IK-5.1

OneHuBaEeT X014 U
pe3yIbTaThl IPOU3BOJICTBA
CTaJH B KUCIOPOTHOM
KOHBEpTEpe

IIpuMepHbIli NepeYyeHb TeOPETHYECKUX BONPOCOB K
IK3aMeHY:

e UYro Taxoe cranb?
Kakwue cranennaBuiibHEIE arperaTtbl MOTYT

HCIIOJIB30BAThCA JIS BBITIJIABKH cranu?

e HazoBure mIMXTOBBIE MaTEPHAJIbl, KOTOPbIE
HCHONB3YIOTCS IIPY BBIIUIABKE CTAIM B KUCIOPOJHOM
KOHBEpTepe.

e (CBolicTBa METAITyprHYECKUX PACIIIIABOB: UYT'yHa,
CTaJIM U IIJTAKOB.

e TemmnepaTypHBbIil pe:KUM B KUCIIOPJHOM KOHBEpTEpE.
e Oran 3ayiuBKH uyryHa B KK.

e [IponyBka Kak OCHOBHas TEXHOJIOTHYECKAs
oneparus B KK.

o «IloBanka» KOHBEpTEpA.

e OcHOBHBIE TapaMeTPbI KUCIOPOJHOTO Ty Th:
YHCTOTA, JABJICHUE, HMHTEHCUBHOCTb IPOIYBKH,
CKOPOCTh UCTEUYEHHS, TNIOTHOCTD

e CTpyKTypa KOHBEPTEPHOU BaHHBI

[K-5.2

Pemaer
npodeccuoHaIbHBIC
3aJ1a4H 10 IIAHUPOBAHUIO
MIPOM3BOACTBEHHBIX
3a7laHUi U KOPPEKTUPOBKE
MpoIiecca BHILIABKU CTaTH

IIpumepHBIii epeYeHb NPAKTHYECKUX 3a/1aHMII:

1. OcoOeHHOCTH TEXHOIOTHH Niepeaesa
HU3KOMapTaHIIOBUCTHIX YyT'YHOB.

2. Oco0eHHOCTH TEXHOJIOrHH mepeena GochoprCThIX
qyTyHOB.

3. Oco0eHHOCTH TEXHOJOTUH Nepeaesa




[1K-5.3

B KOHBEpTEpE C
000CHOBaHUEM TPHHATHIX
TEeXHUYECKUX H
TEXHOJIOTUYECKHUX Mep

Koutponupyer
TEXHOJIOTHYECKHIA
MIPOIIECC BBHITUTABKH CTAJIH
B KOHBEpTEpE, BEACHNE
YUETHOH JOKYMEHTAIIHH,
MpoIIeCcC yXoaa u
NPOPUIAKTHYECKOTO
0CMOTpa 000pyTOBaHHS
KOHBEPTEPOB

BaHAUICOACPKANUX IYTYHOB

4. KoppeKTupoBKa TEXHOJOT'HH KOHBEPTEPHOH TUIAaBKU
IpH TIPOyBKe ochoprucToro YyryHa

5. CdopmynupoBath IpoON3BOACTBEHHOE 3aJaHIE HA
BBITUTIaBKY cTanu Mapku 1712C

CdopmymnupoBath TpOU3BOICTBEHHOE

IIpumepHbIii NepeyeHb NPAKTUYECKUX 3aJaAHMIA:

e JluHaMuKa cOCTaBa IUIAKA 10 XOAY MPOTYBKH B
KOHBEPTEPE C BEpPXHEH Nogavueil 1yThs

e JlaTh XapaKTEPUCTUKY MPOLECCY OCMOTpPA U 3aIIPABKU
(hyTepoBku

e Onwucare METOBI ONIpENEICHUs TOKa3aTenei
KOHBEPTEPHOH IIJIaBKH

e OnpenenuTs OCHOBHBIE NTOKA3aTeNN KOHBEPTEPHOM
IIJIaBKHU, MPEAJIOKUTE MEPOMNPUATHUSA 110 MMOBBIIICHUTIO
BBIX0J1a TOJHOTO METAJlIa B KUCIOPOIHO-KOHBEPTEPHOU

[IK-6: Cniocoben OIpEACIIATh OPraHU3alMOHHBIC U TEXHUYCCKUE MEPDI JIs1 BBIIIOJIHEHUA IPONU3BOACTBEHHBIX

3aJIlaHu 110 BHETIEYHOW 00paboTKe CcTaln

[IK-6.1 Pemaer IIpuMepHbIii NepeYeHb TEOPETHYECKUX BOIPOCOB K
MPOU3BOACTBEHHbIC IK3aMeHY:
BOIIPOCHI, 3aBsI3aHHBIC C
BeJICHHEM e TexHonmornueckast MOCIIE/0BATENBHOCTD NMPOBECHI

MPOIIECCOB KOBIIEBOW 00pabOTKH.
TEXHOJIOTHYECKOTO
. e [IpaBuia 6e30MacHOCTH IPH BEJECHHUHU MPOLIECCOB
nporecca, pa3paboTKoi 1 .
p KOBIIEBOW 00pabOTKH CTaNH.

OOOCHOBAHUCM TIPUHATBIX | Texponmormueckue Mephl IKCILTyaTALUH U
TCXHUICCKUX H o0cy)KuBaHus 000PYAOBAHHMS JJIs1 KOBIIEBOM
TEXHOJIOTHYECKUX Mep MO 00paboTKH CTalH.
YCTPaHEHHUIO HAapyIIeHui | Mepbl 10 yCTpaHEHHIO HAPyLICHUH ITPaBHII
MPaBUIT SKCTUTyaTalluy | 9KCIUTyaTalluid ¥ TEXHUUECKOT'0 00CITYKHUBAHUS
TEXHHUYECKOTO 000pyT0BaHUS
o0cIyXKUBaHUS
000pyTOBaHUS.

[1K-6.2 OneHuBaeT TEKYILYIO IIpumepHBIii NepevyeHb NPAKTHYECKUX 3a{aHMII:
MPOU3BOJCTBEHHYIO
CUTYALHIO, TTApaMeTpPhl U e TexHonoruueckas MOCJIE/I0BATENLHOCTD MPOBE/ICHIS

MPOIIECCOB KOBIIEBOW 00pabOTKH.
NoKa3aTenu .
e KoHTpons nponecca KoBIIeBOH 00pabOTKH CTAJIH.
TEXHOJIOTHUECKUX
. e Oco0eHHOCTH IpoLecca PACKUCICHHS CTaJIH,

TPOLECCOB BHEMCTHON 000pyoBaHME AJ1s1 pACKHCIICHUSI.
obpabotku craim, e OCOGEHHOCTH TIPOLIECCA JIETUPOBAHUS CTAIH,
[POBOAUT TEXHUYECKYIO 00opynoBaHuE AJ1s IETHPOBAHUS.
JIUAarHOCTHKY e (OcobeHHOCTH TIpoliecca AeCyIbPYypalnu CTaly,
000pyIOBAHUS IS o0opypoBaHue I AeCyabpyparu
BHEIICYHOI 06paboTKH e Tpaiib-anmapat, Ha3HAYEHHE, YCIOBHA

[1K-6.3 Kontponupyet IIpumepHBIii epeYeHb NPAKTHYECKUX 3a/1aHMII:
TEXHOJIOTHUECKHE

MPOIECCHI BHETIEUHOU
00paboTKu cTanu

e TexHonoruueckas 1ociaeJ0BaTEIbHOCTb [IPOBEICHUS
HPOLIECCOB KOBIIEBOH 00pabOTKH.

e KoHTpons mporecca KoBIIEBOH 00pabOTKH CTAJH.

e Oco0eHHOCTH TpoLecca PACKUCICHHS CTaJIH,
(hakTOpBI, BAHUSIONINE HA ITPOIIECC.




[TIK-9: Criocoben omnpenensaTh TEXHHUECKHE MEPBI

e  (Oco0eHHOCTH TpoLIecca JIETHPOBAHUSI CTaIH,
(haKTOpPBI, BIUSIOLIME HA ITPOIIECC.
e (OcobeHHOCTH TIpoliecca AecyIbPypaun
10 HENPEPHIBHOM Pa3JIMBKE CTAIN

[IK-9.1 Pemaer 3agaun, csasubie ¢ | [IpuMepHbIN TepedYeHb TeOopeTHYEeCKMX BONPOCOB K
COCTOSIHUEM IK3aMeHY:
o0opymoBaHUs IS
HETPePHIBHOM Pa3IHBKH 1. 3apoxieHre U pOCT KPUCTAIIIOB.
CTaJv, aHAJIU3UPYET .
2. Kpucramnuueckass CTpyKTypa HENPEpPBIBHOJIUTOM
paboty o0opyaoBaHUsI ATt
. 3arOTOBKH.
HENpPepbIBHON pa3iuBKU
CTajH, OTKIOHCHUA 3. YcanouHsble SBICHUS PY KPUCTAUIH3ALHH CTAIH.
MapaMeTpoB Pa3IMBKHU OT
YCTaHOBJICHHBIX 3HaYeHUH | 4. JIMKBaLMA >JIEMEHTOB M XUMHUUYECKAsA HEOJHOPOIHOCTD
3arOTOBKH.
5. Ilepepacnpenenenue Ta30B M HEMETAJUIMYECKUX
BKJIFOYECHUI [TPH KPUCTAJUIN3ALUMH METaJlIa.
6. OcoOeHHOCTH COBPEMEHHBIX JINTEHHO-TIPOKATHBIX
KOMIUIEKCOB.
7. BHyTpeHHHE Ae(eKThl HePEPHIBHOIUTON 3aTOTOBKH.
8. IMoBepxHOCTHBIE ~ Ae(EKTHI  HEMPEPBIBHOIUTOM
3arOTOBKH.
9. [leexTs! hopMBI HenpepblgHOAUMOU 3a20MOBKU
[1K-9.2 Opranusyer IIpuMepHbIi NepeyeHb NPAKTUYECKUX 32IaHUM:
Oecriepeboitnyro paboty
110 I0CTaBKe MeTayia juisi | —  TOMIMHY  CIOS  3aTBEPICBINErO  MeTauia B
Pa3JIMBKH CTaIA HCMPECPBIBHOJIUTOMU 3aroToBKE [JIA Pa3IMYHBIX MECT
TeXHOJIOTHUecKoro kanajaa MHII3;
- MIPOJOIKUTENBHOCTD 3aTBEp/IEBAHUSA
HEIPEPBIBHOIMUTHIX 3arOTOBOK PA3JIMYHOIO CEUYEHUS;
— MPOJIOJKUTEIBHOCTh pa3iuBKu MeTauia Ha MHJI3;
— IMPOTSAKEHHOCTH JIYHKHM JXHUAKOro MeTajljla BHYTPHU
HEMPEPBIBHOJIMTHIX 3arOTOBOK;
— JMaMeTp OTBEPCTHS KaHaja pa3IMBOYHOIO CTakaHa B
CTaJICPa3IMBOYHOM M TPOMEXKYTOUYHOM KOBIIAX JUIS
yCIIOBHI pa3nuBku ctanu Ha MHJI3;
— npousBoguTensHocts MHJI3
I1K-9.3 OcymecTBisgeT KOHTpods | [IpuMepHbIi NepevyeHb MPAKTHYECKUX 3aMaHMii:

Tpoliecca pa3JiuBKY CTallH,
COCTOSTHHSI 000pyIOBaHUS
JUTSL PA3ITUBKH CTaIH, €T
TOTOBHOCTH JIJISt

BrimonauTs pacuet HCHpGpBIBHOﬁ PAa3JIMBKU CTAJIA Ha

matupydbeBoi  MHJI3 pagmanpHOTO THTIA AJIS




MMPpOBCACHUA CJICOAYIOIINX YCJ'IOBI/Ifll

aJIbFOCTKHBIX pa0dOT
- BMECTUMOCTh CTaJepa3IMBOYHOTO KOBIIIA

180 T;

- MeTajuryprudeckas juaa MHJI3

0) Ilopsinox mpoBeAeHUsI MPOMEKYTOUHOI aTTecTallUM, IOKA3ATe/]IH U KPUTEPUHU OLleHUBAHMSA:

[IpomexxyTounast arrectais 1o JucouiinHe «CKBO3HBIE METAIYPruyecKHe TEeXHOJIOTHU»
BKITIOYAET TEOPETUUECCKUE BOMPOCHI, MO3BOJISIONIIE OLIEHUTh YPOBEHb YCBOSHHS 00yUarOIUMICS 3HAHHI,
U MPAKTUYCCKUC 3aJaHUsA, BLIABIIAIONIUC CTCIICHD C(I)OpMI/IpOBaHHOCTI/I YMCHI/Iﬁ u BJ'IaI[CHHﬁ, IIPOBOJUTCA B
¢dhopMme 3K3amMeHa.

Iloxka3atenu u KPUTECPUHU OICHUBAHUS IK3aMeEHa:

— Ha OIEHKY «OTJu4HO» (5 OamioB) — oOy4arommiics JEMOHCTPHUPYET BBICOKHN YPOBEHB
C(OPMHUPOBAHHOCTH KOMIETECHINH, BCECTOPOHHEE, CHUCTEMAaTHYeCKoe M TIIyOOKoe 3HaHHE Y4eOHOTro
MaTepuaia, CBOOOAHO BBHITIONHACT MPAKTUYECKUE 3alaHHs, CBOOOAHO ONEpUPYET 3HAHUSMHE, YMEHHUSIMHU,
NPUMEHSET X B CHTYaIHsAX HOBBIIIEHHOH CII0)KHOCTH.

— Ha OLEHKYy «xopomo» (4 Oamra) — oOydarouiuiics JIeMOHCTPUPYET CpEIHUN YPOBEHb
cOPMHUPOBAHHOCTH KOMIIETEHIIMH: OCHOBHBIE 3HAHWS, YMEHHS OCBOCHBI, HO JOITyCKalOTCS
HE3HAYUTEJbHbIC OIMOKH, HETOUHOCTH, 3aTPYIHEHHS IPY aHATTMTUYECKUX OIepanusiX, nepeHoce 3HaHu i
¥ YMEHHI Ha HOBBIE, HECTAH/IaPTHbIE CHTYaIINH.

— Ha OICHKY «YIOBJETBOPUTEJbHO» (3 Oamra) — oOydYarolMiicsi JTEMOHCTPHPYET IMOPOTOBHIH
ypoBeHb CHOPMUPOBAHHOCTH KOMIICTCHIIUH: B X0JIe KOHTPOJbHBIX MEPOIPHUATHI JA0MYCKAKOTCS ONIMOKH,
NPOSIBIIACTCS OTCYTCTBUE OTJCIBHBIX 3HAHWW, YMCHHH, HABBIKOB, OOYYAIONIMHCS WCIBITHIBACT
3HAYUTEJbHBIC 3aTPYAHCHUS NPU ONECPUPOBAHUM 3HAHUSAMU M YMEHHMSIMH MPH MX TEPEHOCE HAa HOBBIC
CUTYaIUH.

— Ha OLICHKY «HEY10BJIETBOPUTEIbHOY» (2 Oana) — 00yuaromuics JeMOHCTPUPYET 3HaHUs He OoJiee
20% TeopeTHYECKOro Marepuasia, JIOMyCKAaeT CYIIECTBEHHBbIE OIMIMOKM, HE MOXET I0Ka3aTh
WHTEJUICKTYAIbHBIC HABBIKH PEIICHUS IIPOCTHIX 33j1au.

— Ha OIIEHKY «Hey/[O0BJEeTBOPUTEeJAbHO» (1 Oamt) — oOyJaromuiicss He MOXKET 1MOKa3aTh 3HAHUS Ha
YPOBHE BOCTIPOU3BEACHUS M 00BSICHEHHSI HHPOPMAIIMK, HE MOXKET M0Ka3aTh UHTEIUICKTYalIbHBIC HABBIKH
peleHus OpoCThIX 3a7ad.



