MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUNCKOU OEJJEPAIINN

®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

VTBEPXIAIO

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

CKBO3HBIE META/U1YPITHYECKHE TEXHOJIOTHH

Hanpasnenue noaroToBku (CrenuagbHOCTD)
22.04.02 Metannyprus

Hanpasnennocts (mpoduiib/crienianu3anys) nporpaMmbl
XUMUYECKHE TEXHOJIOTMH YIHEPIOHOCUTENIEH B METAJUTYpTrUuu

YpoBeHb BhICIIET0 00pa30BaHUs - MarucTpaTypa

®opma oOyueHus
OuHas

Uuctutyt/ pakynprer MHCTUTYT METaUTypruu, MalllMHOCTPOEHUS U MaTepuanoo0paboTKu

MeTtautypruv 1 XAMHAYECKUX TEXHOJIOTHI
1
2

Maruauroropck
2022 ron
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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2023 - 2024
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamnuu B 2024 - 2025
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
npuoOpeTeHne O0y4YaroIUMHUCS 3HAHUW TEOPETUUYECKUX OCHOB M NPHUHIIMIIOB MPAKTHUYECKOU
peanu3alui COBPEMEHHBIX CIIOCOOOB MPOM3BOJCTBA YEPHBIX W IBETHBIX METAIOB, & TaKXKe
pa3BUTHE Yy CTYACHTOB JIMYHOCTHBIX KadecTB © (QopMUpOBaHUE NPOHECCUOHATBHBIX
KOMITETCHIIMK B COOTBETCTBHHM ¢ TpeOoBaHusMu PI'OC 3++ mo HampaBiICHHIO IMOIATOTOBKH
22.04.02 Metamnyprus.

2 MecTo aucHUIMHbI (MOIYJIsI) B CTPYKTYpe 00pa3oBaTebHOI MPorpaMMbl

Juctunnuaa CKBO3HBIE METAUTYPTHUECKHE TEXHOJIOTHMH BXOJHWT B 4YacTh y4eOHOTO
wiaHa QopMHUPYeMyl0 y4YaCTHHKAMHU 00pa3oBaTelbHBIX OTHOIIEHWH 00pa3oBaTeNbHOM
MIpOrpaMMBI.

Jnst  w3ydeHuss  IUCHMIUIMHBI  HEOOXOoauMbl  3HaHUS  (YMEHHWs,  BIJIQJICHUSA),
c(hopMUpPOBaHHBIC B pE3yJIbTaTe U3yUYCHHUS AUCITUTUIHH/ TPAKTHK:

Jnst  w3ydeHus  IUCUMIUIMHBI ~ HEOOXoAuMbl  3HaHWS  (YMEHHWs,  BJIaJICHUSA),
c(hOpMHUPOBAHHBIE B pe3yJbTaTe U3yuyeHUs (PU3UKU, XUMHUH, MATEMATHUKH.

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOW NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

Teopus pa3nuBKu U KpUCTAJUIA3ALMH CTAIN

Teopus nporeccoB IpOU3BOACTBA arjioMepara

3 Komnerenuun odyyarouierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJISA) U IVIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHUs

B pesynbrare ocBoeHuss aucUUIUIMHBL (Monyisi) «CKBO3HBIE METaJUIyprU4ecKue
TEXHOJIOTUM» 00y4JarOUIUICs TOJKEH 00J1a1aTh CIEYIOIMMHA KOMIIETCHIIUAMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHUA KOMIICTCHIIMH

[TK-3 CriocobeH opraHu30BBIBaTh COTJIIACOBAHHYIO Pa0OTy MO BBHIMOJTHCHHIO 33]1a4 IO OIICHKE
CBIpbSI W METAJUIypTUYeCKOW  MPOAYKIMH,  KOPPEKTUPOBaTh U  KOHTPOJIHUPOBATH
MIPOM3BOICTBEHHLIN IIPOIIECC

[1K-3.1 Opranusyer paboTy 1O OLIEHMBAHUIO CbIPbS U METAJIyprUYECKOU
MIPOYKIIMIO, KOPPEKTUPYET U KOHTPOIUPYET IPOU3BOICTBEHHBIN IIPOLIECC C
000CHOBaHHEM MPUHATHIX TEXHOJIOTMYECKUX U TEXHUYECKUX 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 O0YYAIONIUXCS PEATHU3YIOTCS CIEIYyIOLINe CpeICTBa,
Croco0bl U OPraHU3allMOHHbIC MEPOIIPUATHS:

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

- CaMOCTOATENIbHOE HW3YYEHHE TEOPETHYECKOr0 MaTepuajga JAUCLUUIUIMHBL  C
UCIIOJIb30BAHUEM METOANYECKHX Pa3padOTOK, CleUaIbHOW Y4eOHOM U Hay4yHOU JINTepaTyphl;

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

B u3noxeHMu JEKIMOHHOrO Marepuala U MpU NPOBEACHUM NPAKTUUECKUX 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, OTBEIEHHBIX
Ha CaMOCTOATENbHOE H3yY€HHUE, Ha IOATOTOBKY K IMPAKTUYECKMM 3aHATHSAM, HOJArOTOBKY 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;

- TIPUMEHEHUE PEKOMEHJAIMH 110 COCTaBICHUIO 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] X 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 :
[caiiT]. — URL.: https://e.lanbook.com/book/90165 (mata oGpamienus: 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-OMbMHoTeYHas cucteMa «JIaHby :
[caitT]. — URL.: https://e.lanbook.com/book/108106 (nata obOpamenus: 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 (nara oopamenus: 19.11.2019)

3. Cemun, A. E. CoBpemeHHbIE TPOOJIEMBI METALTYPIHH W MaTEPHATIOBEICHUS:
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 :
snekTpoHHo-0ubmoreunas cucrema. — URL: https://e.lanbook.com/book/69778

4. Jlysrun, B. I1. Teopust U TeXHOIOTUSI METAJLUTYpriM CTaiy : yueOHoe mocooue / 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 oGecrieueHue

Haumenoanue .
0o Ne norosopa CpoKk JIeHCTBYSI JIUTICH3UH

FAR Manager |cBo6oaHO OECCPOUHO

MS Office 2003 |y, 435 1 17.09.2007 GeccpoHO
Professional

7Zip CcBOOOIHO 6eccpouHO

MS Office 2007 |y, 435 1 17.09.2007 GeccpotHo
Professional

IIpodeccnonasibubie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHBbIE CHCTEMBbI

HasBanue xypca CchUIKa
Hamnuonanbuas
nH(GOPMAIIMOHHO-aHATTUTHYECKas URL: https://elibrary.ru/project_risc.asp

cucteMma — Poccuiickuii HHASKC HAyIHOTO
OnekTpoHHas  0a3a  MEPUOAMYECKUX
n3nanuii East View Information Services,
ITouckoBas cucrema Akamemus Google
(Google Scholar)

DNEeKTPOHHBIE  PEeCypCchl  OMOTMOTEKH
MI'TVY nm. I'.'1. HocoBa

https://dlib.eastview.com/

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

https://magtu.informsystema.ru/Marc.html?locale=ru




MexnayHaponnas pedepaTUBHasE ¥ MOJHOTEKCTOBAs
crpaBOYHas 0a3a JAaHHBIX HAYYHBIX M3JaHUK «SCOPUSY
Mexnynapoanas 0a3a IMOJHOTEKCTOBBIX  KYpPHAJOB
Springer Journals

9 MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

http://scopus.com

http://link.springer.com/

MaTepHanLHo-TeXHqucxoe obOecrieueHue JUCHHUIIIIMHBI BKIIFOYACT:

1. YyeOHnas ayauropus Ui NpOBEACHUS 3aHATUHN JIEKIIMOHHOIO THUIIA OCHAILIECHA!

- TEXHUYECKHMMH CPEICTBAMU OOYYEHMs, CIYKallMMU Ui IpPEJCTaBICHUsA YydeOHOIl
uHpopManuu OOJIBIION ayAUTOPUH: MYJIbTUMEIUHHBIMH CPEICTBA XPaHEHHS, NEepeaaydl U
MpeACTaBICHHS Y9eOHOH HHPOPMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. YueOHast ayquTopus Ui IPOBEICHHS MPAKTUUYECKUX 3aHATUN OCHAILICHA:

- TEXHUYECKHMMH CpEJCTBAMM OOY4YEHHS, CIYKallUMHU JI IPEACTaBICHUS y4eOHOMN
uHpopMauuu OOJIBIION ayAUTOPUM: MYJIbTUMEIUNHBIMM CpEJICTBA XPaHEHMs, HEepeAayd U
npeJcTaBiIeHus yueOHOM HHpopManuy;

- CIIeLMAIN3UPOBAHHON MEOEIBIO.

3. YuebHas ayauTopus AJsl TPYNIOBBIX U MHIMBHUIYaJIbHBIX KOHCYJIBTAIUH, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTallMy OCHAILICHA!

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

- CHIeMaIM3UPOBAaHHON MeOebIo.

4. ITomerieHue 7151 CaMOCTOSATEIILHOM pabOThl OCHALIEHO:

- KOMITBIOTEPHO# TexHHKO# ¢ makeTrom MS Office, ¢ moakmouenuem k cetu «MHTEpHET»
U C TOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. Tlomemienne nast XpaHeHHs M HPOPHIAKTHUECKOTO OOCIYKUBAaHHUS Yy4eOHOTro
000pyTI0BaHUS OCHAIIICHO:

- CIIeLUAIN3UPOBAHHON MEOEIBIO: CTeNIaKaMy JJIsl XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTA yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus: yueOHO-MeTOMUECKON TOKyMEHTAIUN U MaTepUaoB.



MPJIOKEHME 1

YueOHO-MeTOAMYECKOE 00ecTieYeHe CAMOCTOSITEIbHOI PadoThl 00yYaIOIIUXCH

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

BreayauropHasi camocTtosiTenpHass paboTa OOYYArOIIMXCS OCYIIECTBISIETCS B BUAE 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 KpHCTANINIECKOTO CTPOSHUS U MAaKPOCTPYKTYPHI CTAIbHBIX
CIINTKOB;

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

OueHoYHbIe cpeacTBa A5 TEKYLIero KOHTPOJIsl yCleBaeMoCTH, IPOMeKYTOUHOM
aTTeCTAIMH MO UTOTAM OCBOEHMS AUCHMIJIMHBI:

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

METaJUIypruiecKoro mpoussozcTea. [IpuMeHeHue sxenesa u ero ciuiasoB. Pa3Butie MeTamrypruieckoi
MIPOMBIIIUIEHHOCTH. POJIb METAISIOB B COBPEMEHHOM ITPOMBIIIUIEHHOM ITPON3BOACTBE. ChIpbEBbIE
MaTepuraibl JOMEHHOM MJIaBKU 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 pacrojararrcs?

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 ycaJlouHasi 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 MEXaHUYECKOM 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
MOJTyCTIOKOIMHOM cTamu?

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 TEMILIETa ONMPEACIAIOTCS CTOPOHBI MAjoro U
0OIBIIIOr0 PagnyCcoB 3aroTOBKH, OTiaUTON HAa MHJI3 ¢ M30THYTOM TeXHOIOTHIECKOH OCHIO?

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

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

7. KakoBbl NpUYUHBI OTIAWYMS XUMHUYECKONM HEOAHOPOJHOCTH METajla HEIMpPEephIBHOJIUTOMN
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 K)KJJOTO BHJA IOBEPXHOCTHBIX 1€(heKTOB?

11. Kakue BHyTpeHHHE JePEKTH MOXET UMETh HEeIIPEePHIBHOIMTAS 3ar0TOBKA?

Ycrabiii onipoc. JloMensslit nponece.  IIpouieccsl B ropHe noMeHHo neun. Pactipenenenue
MaTepHalioB Ha KOJOUIHUKE JOMEHHOM NeuH npu 3arpyske. [loBeieHre TpUMECHBIX 3JIEMEHTOB YyTyHA!
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 peakmys fecyiabQypanud B TOPHE [I€YH U BHEJTOMEHHAS 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-PKOHOMHYECKHE TOKa3zaTedn paboTel AoMeHHBIX meueit 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 pezynomamasl 00yueHusn u OYeHOUHbIE CPEOCMEA 018 NPOEEOEHUA NPOMEHCYMOUHOI

ammecmauuu:

CTpyKTypHBIi
JIIEMEHT

KOMIICTCHIIMH

IInanupyemslie
pe3ynbTaThl O0yUYEeHHS

[1K-3: Criocoben OpraHu30BbIBATH COIJIACOBAHHYIO pa60Ty I10 BBIIIOJIHCHHIO 3a1a4 I10 OLICHKC ChIPbA

n MeTaHHprHqCCKOﬁ IpOoAYKIHUU, KOPPEKTUPOBATH U KOHTPOJIUPOBATH HpOH3BO,Z[CTB€HHLII>i mpouecc

[K-3.1

Opranusyer paboty 1o
OLICHUBAHHUIO CBIPBS U
METaJUTyprU4€CKOU
HPOIYKIIHUIO,
KOPPEKTUPYET U
KOHTPOJIUPYET
MPOU3BOACTBEHHBIN
polecc ¢
000CHOBaHUEM
MIPUHSATHIX
TE€XHOJIOTHYECKUX U
TEXHUUYECKUX MEp

IIpuMepHbIii NepedyeHb TEOPETHYECKUX BOMPOCOB K
IK3aMeHY:

Pounb yepHbIX MeTaIOB B chepe uenoBedecKoi
JeSITETBHOCTH

Yto Takoe 4yryH?

OOm1ast cxema MPOU3BOJICTBA YEPHBIX METAIJIOB.

OCHOBHOE pa3nuyue YyryHa U CTaIu?
OOmas cxema NpOU3BOJACTBA YEPHBIX METaIoB. MecTo

METaJUIyprHYECKON IPOMBILUIEHHOCTH B 3KOHOMHKE
CTPaHbI U MUPA B LIEJIOM

IlepcnekTUBBI M MOTEHIMA PA3BUTHS PA3BUTUS YEPHOMI
Mertamutypruu PO

XUMHUYECKHI COCTaB JKeJle3HbIX pyn. TpeGoBaHHMA K




Ka4eCTBY JKEJIE3HBIX PyA U HEOOXOAUMOCTh IOATOTOBKH
UX K TOMEHHOM IIIaBKe
e Tumsl XKenme3HbIX pyd Mo pyaooOpasyromemy
MuHepany. OCHOBHBIE MECTOPOXKACHHUS KENE3HBIX PYI.
e  QDIrOCHl TOMEHHOM IIIIaBKHU, TEXHOT€HHOE CBHIPBE.
e (CmocoOBl TOATOTOBKK PYyA K JOMEHHOW TLTaBKe.
Ha3HaueHue U XapakTepUCTHKa CIIOCOOOB OKYCKOBaHHS
KeJIe30PYAHBIX MaTEPUAJIOB.
e CymHOCTb arJoMepanoHHOro mpolecca.
e [IpaMoe M KOCBEHHOE BOCCTAaHOBJIEHHE OKCHJIOB.
Ocob6ennoctu. Ilokazarenu. CpaBHeHHE MPSIMOro U
KOCBEHHOTO BOCCTaHOBJICHUSI.
e BoccraHoBneHne KpeMHUs, MapraHua, BaHAIus H
TUTaHa B JOMEHHOW IEYH.
e (OOpa3oBaHue uYyryHa B JOMCHHOW Ieud. Busl
YYTYHOB, BBLIIUIABJIACMBIX B JOMCHHBIX IICYaX.
e [llnakooOpazoBanue B 1OMEHHOHN neuu. [lepBUYHBIH,
POMEXKYTOYHBIH, KOHEUHBIH Hutak. CocTaB KOHEYHOTO
nutaka. TpeboBaHUS K IIIJIaKaM.
e lloBemennme w OamaHC cepbl B JIOMEHHON TIeUH.
BuenomenHnas necynbdypanus ayryHa.
e OcCHOBHBIE ITyTH U CIIOCOOBI CHIKEHUS pacxojia KOKca
IIpY BBIIUIABKE YyI'yHa.
e (OOmee yCTpOHCTBO M COCTaB KOMIUIEKCA JTOMEHHOM
neyu.
e Brimyck u yOopka MpoIyKTOB TUTaBKU. JINTEHHBIII
JBOP.

6) HOpﬂI[OK npoBeacCHUsA HpOMe)KyTO‘[HOﬁ aTTeECTAlluM, NIOKA3ATEJIN U KPUTCPUHU OLICHUBAHUSA

HpOMe)KYTOqHaH arrecrausa 10 AUCHHUIIIIMHE «CKBO3HBIE METAJUIYPIrU4€CKHUE TEXHOJIOIHHU»

BKJTFOYAET TEOPETHIECKHE BOIPOCHI, TO3BOJISIONIIE OIIEHHTh YPOBEHD YCBOEHHSI 00yUJArOIINMHICS 3HAHWIH,
U MIPAKTUYCCKUE 3a/IaHHs, BBISBIISIONINE CTEIICHb CHOPMUPOBAHHOCTH YMEHUH U BJIaICHHIA, TPOBOTUTCS B
(dbopMme 3K3ameHa.

Ioxka3arenu u KPUTECPUHU OLICHUBAHUS 3K3aMeEHa:

— Ha OUEHKY «OTJMYHO» (5 OauioB) — OOydYaromuiics JEMOHCTPHPYET BBICOKHIA YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETCHINH, BCECTOPOHHEE, CHUCTEMAaTHYECKOe M TIIyOOKoe 3HaHue Y4eOHOro
MaTepHaia, CBOOOAHO BBIIOJHACT MPAKTUYECKUE 3a/laHHs, CBOOOJAHO ONEPUPYET 3HAHUSIMH, YMEHHSIMH,
NPUMEHSIET UX B CUTYAIIUSX MOBBIIIEHHOHN CII0KHOCTH.

— Ha OIEHKYy «xopomo» (4 Oamma) — oOyYarolmUiics JEMOHCTPUPYET CPEIHHA YpPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIMI: OCHOBHBIE 3HAHWS, YMEHHS OCBOCHBI, HO [OITyCKalOTCS
HE3HAYUTEIbHbIC OIIMOKH, HETOUHOCTH, 3aTPyIHEHHS IPU aHATMTUYECKUX OIepanusix, nepeHoce 3HaHuiH
¥ yMEHHH Ha HOBBIC, HECTAHIAPTHBIC CUTYaIINH.

— Ha OLEHKY «YIOBJIETBOPUTEJbHO» (3 Oamra) — 0OydaloUIMKCS IEMOHCTPHPYET MOPOTOBBIH
ypOBeHb C(HOPMHUPOBAHHOCTH KOMIIETEHINH: B X0A€ KOHTPOJIBHBIX MEPONIPUATHI IOIMYCKAIOTCS OIINOKH,
HpPOSIBIISICTC OTCYTCTBHE OTAEIbHBIX 3HAaHMH, YMEHHMH, HaBBIKOB, OOYYAIOIIMHCS HCIBITHIBAET



3HAYUTENbHBIC 3aTPYIHEHUS MPHU ONEPUPOBAHUH 3HAHWAMU M YMEHHUSIMH IIPH HX TIEpEeHOCE Ha HOBBIC
CUTYaIiH.

— Ha OLICHKY «HEYJ0BJIETBOPUTEIbHOY (2 Oana) — oOyuaromuics JeMOHCTPUPYET 3HaHUs He OoJiee
20% TeopeTHYeCKOro MaTepuaia, JOMyCKaeT CyIIECTBCHHBIE OIMUOKH, HE MOXET I[0Ka3aTh
UHTEJUICKTYaIbHbIC HABBIKK PEUICHUS MPOCTHIX 3a71a4.

— Ha OIIEHKY «HeY/OBJIEeTBOPUTEAbHO» (1 Oamt) — oOyJaromuiicss He MOXKET IMOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BEACHUS U OOBSCHEHUS! MHPOPMAIMH, HE MOKET MOKa3aTh MHTEIJIEKTYalIbHbIE HABBIKU
peLIeHHs TPOCTHIX 3ajad.



