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JIMcT akTyaau3anuu padodeil nporpaMmmbl

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2024 - 2025
y4eOHOM TOJly Ha 3acelanuu Kadeapbl MeTaTyprui 1 XHMAYECKUX TEXHOIOTHIA

IIporokon ot 20 . Ne
3aB. kadeapoit A.C. XapyeHko

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2025 - 2026
y4eOHOM Ty Ha 3acenanuu Kadeapsl MeTalumypruu 1 XMMAYECKUX TEXHOJIOTHI

[Iporokon ot 20 . Ne
3aB. kadempoit A.C. XapyeHko

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena i peanusanuu B 2026 - 2027
y4eOHOM TOJly Ha 3acelanuu Kadeapbl MeTaTyprui 1 XUHMAYECKUX TEXHOIOTHI

[Tporokoi ot 200 1. N
3aB. kadenpoii A.C. XapyeHko




1 Ilesiu ocBOEHMSI IMCUMILTHHBI (MOIYJIs1)

MOJTy4eHHE 00yJarOIUMHUCS 3HAHUN B 00JIACTH BHITUIABKH U KOBIIIEBON 00paOOTKH CTaIH,
a TaKXe Pa3BUTHE Yy CTYJACHTOB JIMYHOCTHBIX Ka4yecTB W (hOpMHUpOBAHUE OOMICKYIbTYPHOU U
po)eCCHOHAIBHOW KOMIIETEHIIMH B COOTBEeTCTBHUM ¢ TpeboBanmsamu PI'OC 3++ 1o
HarnpasieHuto noarotosku 22.04.02 Meramnyprusi.

2 MecTo TUCHUIJIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

I[HCHHHHHH& TCOPI/ISI MMpOoHCCCOB BBIIVIABKU CTAJIM BXOAWUT B 4YaCTb yqe6H0r0 IJ1aHa
dopMHpyeMyI0 yUaCTHUKaMU 00pa30BaTeIbHBIX OTHOIICHUH 00pa30BaTeIbHON IPOTPaMMBI.

Jns  wW3ydeHUs ~ JUCHMIUIMHBI ~ HEOOXOAMMBI  3HaHMA  (YMEHHS,  BIIQJICHHSA),
c(OpPMHUPOBAHHEIE B PE3YIbTATE H3YUCHUS TUCITUILTNH/ PAKTHK:

Jns w3ydeHus: JAaHHOM AMCHMIUIMHBI, HEOOXOIMMBI 3HaHHMS, COPMHUPOBAHHBIC Bpe-
3YJIbTAaTC OCBOCHUA OUCHUIIIIMH, U3YYACMbIX CTYACHTAMH IIPpHU IOJYUCHUU KBaJII/I(bI/IKaLII/II/I
OaxanaBpa «OCHOBBI METAJLITYPTUYECKOTO ITPOU3BOJICTBAY.

3nanus (YMEHHUs, BIAJCHHS), IOJyUYCHHBIE IPH M3YYCHUU TAHHOW JMCUUIUIMHBI OymIyT
HEOOXOAMMBI IS U3Y4EHUsI AU CIMIUINH/TIPaKTHK:

ITponsBoaCTBEHHAS - HAYYHO-HCCIIEA0BAaTENbCKas padoTa

[ToaroroBka K mpoLeaype 3aIUThI ¥ 3al[1Ta BBITYCKHOW KBaJTH()HUKAIMOHHOH pabOThI

3 Komnerenuun ody4yaromerocsi, Gopmupyembie B pe3yJibTaTe 0CBOCHHA

AUCHMILIMHBI (MOAYJIS) U INIAHUPYEMbIe pe3yJibTaThl 00y4eHUs

B pesynbpTare ocBoeHUs TUCHMILIMHBI (MOAyns) «Teopus MpoueccoB BBIIABKU CTAJIN»
oOyyaromuiics 10JKeH 00J1aaTh CIEAYIOIUMU KOMIIETEHIUSMU:

Kon naukaropa HNHaukaTop J0CTHXKEHHS KOMITETCHIIUH

[1K-2 OpraHusyer COrIacoBaHHYIO padOTy IO BBHIMOJIHEHUIO TEXHOJIOTUYECKUX ONEpAIfid MO
MOJIYYEHUIO METAIITYpPrU4ecKoil MpoayKINH, ee JanbHeimeil oopadoTke

[K-2.1 Opranuzyer paboTy IO BBINOJIHEHUIO TEXHOJOTMYECKUX OIEepaluid Io
MOJTYYEHHIO METAJITyprU4eCcKO MPOAYKINH, ee JasbHelmei o0padoTke




4. CTpyKTYpa, 00bE€M M cOJepKAHUE TUCHUIITIHHBI (MOYJI51)
OO0mmas TpyTI0eMKOCTh JUCIHILTUHBI COCTaBisieT 4 3a4eTHhIX eauHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paborta — 12,9 akan. 4acos:
— aynuropHas — 10 aka. 4acos;
— BHeayiuTopHas — 2,9 akaJi. 4acos;

— caMocCTosTeNbHAs paboTa — 122,4 aka. 4acos;

— B popMe mpaxkTHuecKoi moarotoBku — 0 akas. 4ac;
— MOATOTOBKA K 3K3aMeHy — 8,7 akaj. Jyac

d)opMa aTTecTaluu - 3K3aMCH

AynutopHast g s
o]
KOHTaKTHast T 5
OHTaKTHas paboTa 29 dopma TeKyIIero
o | (B akanm. gacax) o X Bun
Paznen/ Tema a, g2 . |KOHTpOIS ycrieBaeMOCTH U Kon
JTACIUTUTAHBI < S o |cavoctosTeIRHON MIPOMEKYTOYHOM KOMITETCHIIUH
£«
2 g padoThI P YT
n1ab. | mpakT.| 3 & aTTeCTaluu
Jlek. 5 3
3aH. | 3aH. | O &
1.1
11 CoBpeMeHHOe
COCTOSHIE  Teo Nzyuenue
CTOSHHE TEOPHH U . .
p 0,2 12 | nononHuUTeNBHOM VYcrHblil onpoc IK-2.1
MPaKTUKH TPOU3BOJICTBA
JUTEPaTyphI
CTaJIH.
1.2 Teopus nporneccoB IloaroroBka k | YcrHBIM onpoc, paboTa B
OKHUCIIUTEIBHOTO 05 1 16 | TPAKTHYECKHM 1 AOC* ¢ MK-2.1
paduHHUpOBaHKS ’ JIEKIUOHHBIM  |UMHTaTOPOM-TPEHAKEPOM, '
MeTaJuia. 3aHATHSIM TECTUPOBAHHE
1.3 AsporuzpoarHamMHKa Nzyuenue
B BaHHax OTIOJTHUTEJILHON .
0,2 16 | ™ VYerHblii onpoc IK-2.1
CTaJIeTIaBUIIbHBIX JUTEPATypPhI IO
arperaTos. TeMe
14 BEBOM .
. Ayt o IMonrotoBka k | YcrHslit onpoc, paboTa B
IUIAKOBBIH W TEIUIOBOH JIEKLHOHHOM I AOC ¢
PEKUMBI BBIMJIABKH 0,5 2 2 . TIK-2.1
MIPAaKTHIECKHM |UMHTaTOPOM-TPEHAKEPOM,
CTaJll B KOHBEpPTEpax C
N N 3aHATHIM TECTHPOBaHUE
BepXHeH nogaueit 1yThs 1
1.5 OcoGeHHoCTH Nzyuenue
BBIIUIABKM ~ CTalH B OIIOJTHUTEJILHOM N
0,2 2 a YcTHBli onpoc T1IK-2.1
KOHBEpTEpax c JUTEPATypPhI IO
KOMOMHUPOBAaHHON TeMe
1.6 Teopust W mpakTHKa
P P Nzyuenue
BBIIUIABKK ~ CTAJIM B OTOHHTEEHOM
COBPEMEHHBIX 0,2 0,5 9,5 VYcrHblit ompoc TK-2.1
AIIEKTPUYECKHUX JTYTOBBIX JHTCPATYPRL IO
p yr TeMe
neyax.
1.7 ®u3MKO-XUMHUYECKHE IToaroroBka k | YcrHbI onpoc, paboTa B
U TEIUIOBBIE IIPOLECCH] MIPAKTUYECKUM U AOCc
P 0,2 1 |16 | ‘ TK-2.1
npu 00paboTKe MeTasIal JEKIMOHHOM  |UMHUTaTOPOM-TPEHAKEPOM,
HEHTpaIbHBIMU Ta3aMHU. 3aHATHIM TECTHPOBaHUE
N3ydenne
1.8 Tepmomunamuka W onongtlxllTenLHoﬁ
KUHETHKA 00paboTkn 0,5 0,5 16 | ™ YcrHblii onpoc [K-2.1
JUTEPATypPhI IO
MeTaJlia BAKYYMOM.
TeMe




1.9 ®uzuko-XxUMHYECKUE
U TEIUIOBBIE MPOLECCH

ITogroroBka k

VYerHsblii onpoc, pabora B

npu oOpaboTke MeTaia 05 05 15 JIEKIIMOHHOM U AOCc¢ K2 1
HITAKOM u ’ ' MPaKTHYECKHM | AMHTaTOPOM-TPEHAKEPOM, '
[UTAK000Pa3yHIINMU 3aHATUSIM TECTHPOBaHUE
CMECSIMH.
1.10 Teopuss 06paboTKu Uzyuenue
MeTana a3 TMIHBIMH OTIOJTHUTENBHOM .
P 0,5 12 [* YcTHBIN onpoc TIK-2.1
HOPOIIKOOOPA3HBIMH JIUTEPATYPHI IO
MarepuasaMu Teme
IToxroroBka k
111 Ocobenmoctu £3[a HTe 3ammra KypcoBOro
KOBIIEBOH  06PaBOTKH 0,5 05 | 59 - P MK-2.1
KypCOBOTO MpOeKTa
JKHJIKOTO YYTYHA.
poeKTa
Uroro no pazaeny 4 6 1224
Hroro 3a cemecTp 4 6 1224 9K3aMeH
Hroro no aucuuruinue 4 6 122,4 SK3aMeH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHHI

Jns  peanu3anuu  OpPeAyCMOTPEHHBIX  BHJIOB Y4eOHOH paboThl B KadecTBe
00pa30BaTeNbHBIX TEXHOJIOTHH B MPENOJaBaHuH TUCIUIUTUHBI «Teopust mporieccoB BHIMIABKH U
KOBIIEBOII  OOpabOTKM  CTajm»  MCHOJNB3YIOTCS KAk  TPaJuIHOHHAsT H  MOJAYJIBHO-
KOMITETeHTHOCTHAs TEXHOJIOTUH, TaK ¥ TEXHOJIOTHSI IPOOIEMHOT0 ¥ HHTEPAaKTHBHOTOO0YICHHS.

Jleku TpoxXoIAT Kak (opme HMH(POPMAIMOHHBIX JIGKIWH, TaKk U B (opme IeKIuii-
KOHCYJbTAllMi{, TJ€ TEOPETHUECKHI MaTepHan 3apaHee BbLIACTCA OOYJaIOMMMCS UL
CaMOCTOSITENIFHOTO M3YYEHHUs, Ui MOATOTOBKH BOIPOCOB JIGKTOPY, TaKHMM OOpa3oM, JIEKIUS
MPOXOJIHT 10 TUITY BOIIPOCHI-OTBETHI-IUCKyCCHsl. IHOTAA IeKIINK IpOXOIAT B BUE POOIEMHOI
JICKIIMH C OCBEIICHUEM PA3IUYHBIX HAYYHBIX IOX0/I0B K IIOCTaBICHHOH MTpobieme.

[Ipn npoBeneHNN MPAKTUYECKUX 3aHATHIH HEOOXOIMMO IIEICHANPABICHHO MEPEXOANUThH
OT PENpPOAYKTHUBHBIX METOJOB OOyYeHHS K YaCTHUYHO-TIOMCKOBBIM M HCCIIEAOBATEIBCKUM
METO/IaMH.

Ha 3amsTHax  menecooOpa3HO  HMCIONB30BATH  TEXHOJIOTHIO  KOJUIEKTUBHOTO
B3aUMOOOYYEHHsI, COBMEIIas €€ C TEXHOJIOTHeH podiaeMHoro ooyuenus. [Ipu aTom HeoOX01uMo
MO-BBIIIATH MO3HABATEIBHYIO aKTUBHOCTh CTYJIEHTOB, OPTaHU3YSI CAMOCTOSITEIBHYIO padOTy Kak
UCCIIEJ0BATEIbCKYIO TBOPUECKYIO JICSTEIBHOCTb.

Crnemyer HCIONB30BaTh KOMILIEKC WHHOBAIMOHHBIX METOJOB AKTHBHOTO OOydYeHWUs,
BKJIFOYAIOIIN B ceOsi:

- co3gaHWe TPOOJIEMHBIX CHUTYallMii C TOKa3aTeIbHBIM PEIICHHEM IPOOJIEMBI
npernojaaBaTeneM 1 0e3 Hero;

- CaMOCTOATENBHYIO TIOMCKOBYIO JEATEIBHOCTh B PEHICHWH MPOOIIEeM, HAIPaBISAEMYIO
IpernoaBaTeneM;

- CaMOCTOSTENILHOE PeIICHHE TPO0IeM 00yJaIOIIMMUCS 1101 KOHTPOJIEM IPETIO1aBaTENs.

Peanu3zannss WMHHOBAIlMOHHBIX METOJOB OOYYCHHS BO3MOXKHA C MCIOJIb30BAaHHEM
CIIEIYIOIINX ITPUEMOB:

- packpbITHE IpernojaBaTeieM NIPUYMH U XapakTepa Heylad, BCTPEUAOLIUXCs MPH
pelieHnu npoodiem;

- IGMOHCTPALIUS Pa3HbIX MOAXO0JI0B K PEILICHUIO KOHKPETHOMN MPOOIIeMbl;

- QaHAJIN3 MTOJTyYSHHBIX PE3yIbTaTOB U OTHICKAHHUE TPAHUI] X TPUMEHUMOCTH H JIp.

[Ipy mpoBeAeHHMH 3aKIIOYUTEIBHOIO KOHTPOJS HEOOXOAWMO BBIABUTH CTENEHb
MPaBUIHLHOCTH, 00bEMa, TITyOWHBI 3HAHWH, YMEHHH, HABBIKOB, MOJYYSHHBIX NPH U3yYSHUU Kyp-
ca Hapsy C BBIABJICHHEM CTETIEHU CAMOCTOSITEIbHOCTH B IPUMEHEHHUH MOJTyYeHHbBIX 3HaHUI.

K wHTepakTHBHBIM METO/aM, HCIOJIB3YEMBIM TPU H3yYCHHH IUCUUIUIMHBI «Teopus
IIPOLIECCOB BBIMJIABKM M KOBIIEBOW OOpabOTKM CTalu», OTHOCSTCSA: HCIOJIb30BaHUE NpO-
OJIEMHBIX METOJIOB M3JIOKEHUS MaTepHaja ¢ IPUMEHEHHUEM IBPUCTHYECKUX MPHUEMOB (CO3aHNe
MPOOJEMHBIX CUTYallUH U JIp.); a TAaKXKe CO3JaHNe 3JEKTPOHHBIX TPOAYKTOB (Mpe3eHTalu).

6 YueOHo-MeToANYECKOE 00ecreYeHre CAMOCTOATEIbHOI padoThl 00yUYaroIUXCst
[Ipencrasieno B npuioxxeHuu 1.

7 OuneHOYHbIE CPeACTBA ISl IPOBe/IeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B TPUIOKESHHUH 2.

8 Yue6Ho-MeToqu4eckoe U mHGpOpPMAIHOHHOE 00ecnedeHne U CHUIIMHBI (MOTYJIs1)
a) OcHOBHas JIMTepaTypa:



1. OCHOBBI METAJTYpPrU4ECcKOro mpou3BoacTea : yueOHuk / B.A. burees, K.H. BnouH,
B.M. Konokonbeues, B.M. Canranuk. — Cankr-Ilerepoypr : Jlanp, 2017. — 616 c. — ISBN
978-5-8114-2486-3. — TekcCT : 3NEKTPOHHBIHN // DNeKTpoHHO-0MOIHOTeyHast cucreMa «JIaupy :
[caiir]. — URL.: https://e.lanbook.com/book/90165 (mara ob6pamenus: 19.11.2019). — Pexum
JOCTyMA: AJis aBTOPU3. [10JIb30BATEIEH.

0) lonoJiHMTEIbLHASA JIUTEpaTypa:

1. Korenphukos, I'. Y. Teopust 1 TEXHONOTUSI METAUIYpPTUU CTaIU: TEXHOJOTUYECKUE
pacue-Thl Ha 0a3e PaBHOBECHOT'O pacipe/ieleHHs] KOMIIOHEHTOB B CUCTEME METaJl — IIJIaK — ra3 ¢
UC-TI0JIb30BaHKeM KoMIbloTepHoi nmporpammsbl «I UBBC — MUCuC» : yuebnoe nocobue / I'. U.
Ko-trenbaukoB, A. E. Cemun, A. A. Toacronyukuii. — Mocksa : MUCHUC, 2011. — 54 c. —
ISBN 978-5-87623-418-6. — Tekct : snekrponHsiii // JlaHb : 3JIEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/116990

2. Cumonsr, JI. M. CoBpeMeHHBIE METOAbl M TEXHOJOTMU  CIEIHAIBHON
ANEKTPOMETAIUTYP-TUM ¥ QJJUTUBHOTO  MPOU3BOJCTBA:  TEOPUS U TEXHOJIOTHS
crempekTpoMeTautyprus - yueonoe nmocooue / JI. M. Cumonss, A. E. Cemun, A. 1. KoueToB. —
Mocksa : MUCHUC, 2017. — 182 c. — ISBN 978-5-906846-96-9. — TekcT : 3neKTpOHHBII //
Jlanb : anexTpoHHO-OMbMMoTeYHas cu-ctema. — URL: https://e.lanbook.com/book/105293

3. CepoB, I'. B. ®usmuueckue OCHOBBI TPOU3BOACTBA: pacUeThl M KOHTPOJb
MeTaJUTyprude-cKux nporeccos : yaeonoe nocobdue / I'. B. Cepos, E. H. CunopoBa. — Mocksa :
MUCHUC, 2018. — 64 c. — ISBN 978-5-906953-44-5. — TekcT : 31ekTpoHHbIA // Jlanp :
aJIeKTpOHHO-O0nOmoTeynas cuctema. — URL: https://e.lanbook.com/book/108033

4. OU3UKO-XUMUYECKHE UCCIEI0BAHNUS OKCHUJIOB U IINIAKOBBIX cucTeM : MoHorpadus / b.
P. Tenpunnckuii, 3. B. [rmomnpauna, B. H. Cemusanos, J[. K. bemamenxko. — Mocksa
OU3BMAT-JIUT, 2017. — 136 c. — ISBN 978-5-9221-1700-5. — TexkcT : anekrpoHHbIii // JIaHb :
3JIEKTPOH-HO-OnbOnoTeunas cucrema. — URL: https://e.lanbook.com/book/104999

B) MeToan4yeckne yKa3aHus:

Konecuukos [0.A., bynanos b.A., CronsapoB A.M. MeTamnyprudeckue TEXHOJIOTUU B
BBICOKO-TIPOM3BOJUTEILHOM KOHBEPTEPHOM Iiexe: - Marauroropek: M3a-so Marauroropck. roc.
TexH. yH-Ta uM. I'.1. Hocosa

r) IlporpammHuoe o6ecnieuenue u MHTEpHET-pecypenl:

IIporpammHuoe ob6ecnieyenune

Haumenosanue [10 Ne norosopa Cpok 1ecTBUS TUTICH3UN
MS Office 2007

Professional Ne 135 ot 17.09.2007 OeccpouHo

7Zip cB000HO pacmnpoctpansiemoe [10 OeccpoyuHO

FAR Manager cB00OIHO pacripocTpansemoe [10 6eccpodHo

IIpogeccnonanbubie 6a3bl JAHHBIX H HHPOPMALMOHHBIE CIPABOYHbIE CHCTEMbI

Ha3Banue kypca Ccblika

OnekrpoHHas 0a3a nepuoauueckux m3nanuid East View

Information Services, OO0 «11IBUC» hitps:/dlib.eastview.com/

Haunonanbshas UH(GOPMAITMOHHO-aHATUTHYECKAsT URL:

cucrema — PoccHiickuil HHAEKC HAYYHOTO UTHUPOBAHUS htt TRT ; ;
s://elibrary.ru/project_risc.as

(PUTHII) p y.ru/proj p

[Touckoas cucrema Akagemus Google (Google Scholar) [URL: https://scholar.google.ru/



https://e.lanbook.com/book/90165
https://e.lanbook.com/book/116990
https://e.lanbook.com/book/105293
https://e.lanbook.com/book/108033
https://e.lanbook.com/book/104999
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/

Nudopmanmonnas cucrema - Enunoe
OKHO JocTyna K HH(OPMAIMOHHBIM

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

®denepaibHOE rOCy/IapCTBEHHOE

OF0/KETHOE yupexnaenne| URL: http://www1.fips.ru/

«DenepanbHbIN WHCTUTYT

Poccricxas TocynapeTseHnas by c-nww.rsl.ru/ru/4readers/catalogues/
ouobimoreka. Karaimoru

DJIEKTPOHHBIE peCcypchl  OMOIMOTEKH ) . " _
MITY un. T 1. Hocosa https://magtu.informsystema.ru/Marc.html?locale=ru
®denepanbHbIT 00pazoBaTenbHbBIN http://ecsocman.hse.ru/

noprail — OkoHOMuKa. Conuonorus. * —

YuuBepcurerckas ~ WHGOPMAIMOHHAS . .

cpcrema POCCIST https://uisrussia.msu.ru

Memz[yHapoz[Ha;I 0asa IMOJIHOTEKCTOBBIX
)ypHasioB Springer Journals

http://link.springer.com/

MexnynaponHas — pedepatuBHas U
IOJTHOTEKCTOBas ~ CIpaBoYHas  0Oasa
JAHHBIX HAYYHBIX H3JAHUHA «Springer

https://www.nature.com/siteindex

ApxuB HAyYHBIX KYpHAJIOB
«HanuoHabHBIN
AIIEKTPOHHO-MH(POPMAITUOHHBIN

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

9 MarepuaJibHO-TeXHHYeCKOe o0ecrieyeHne TUCHUILINHBI (MOYJIs)

MaTepI/Ia.HI)HO-TeXHI/I‘-IeCKOG o0OecIieucHue JUCHUITIIIMHBI BKJIIFOYACT:



http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://magtu.informsystema.ru/Marc.html?locale=ru
http://ecsocman.hse.ru/
https://uisrussia.msu.ru/
http://link.springer.com/
https://www.nature.com/siteindex
https://archive.neicon.ru/xmlui/

1. Yuebnas ayauTopus A MPOBEAECHUS 3aHATHH JIEKIIMOHHOTO THUIIA OCHAILIEHA:

- TEXHHYECKMMH CPEJICTBAMHM OOYYEHUs, CIyXKallUMHU A HpPEACTaBICHUS Yy4eOHOH
uHpopManuu OONBIIONH ayAUTOPUHU: MYJIBTHUMEAMWHBIMU CpPEACTBA XpAaHEHHS, NEepeAayd H
MpeACTaBICHHUS YueOHON HH(MOpMAIUK;

- CIIELMAJIN3UPOBAHHON MEOEIbIO.

2. Y4eOHast ayAMTOpUs JUIs IPOBEACHUS IPAKTUYECKUX 3aHATUI OCHAIllEHA:

- TEXHUYECKHMMH CPEJICTBAMHM OOYYEHUS, CIYXKAIIUMHU IS NpPEACTaBICHUS Y4eOHOMH
uHpopManuu OONBIIONH ayAUTOPUU: MYJIbTHUMEAMWHBIMU CpPEACTBA XpAaHEHMs, NepeAayd U
npecTaBiIeHus yueOHol nHpopMarum;

- CIIELMAJIN3UPOBAHHON MEOEIbIO.

3. YueOHast ayIuTOpHsl Ui TPYNIIOBBIX U WHAMBUIYAIbHBIX KOHCYJIbTAIMHA, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTEeCTAllU OCHALICHA:

- KOMITBIOTEpHOI TexHuKOo# ¢ maketom MS Office, ¢ monkirouennem k cetu «MHTEpHET»
U C JOCTYIIOM B 3JICKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA;

- CIIeLMAIN3UPOBAHHON MEOEIbIO.

4. [TomenieHue st CaMOCTOSITEIbHOM paOOThI OCHAIIEHO:

- KOMIIBIOTEpHOI TexHuKo#t ¢ makerom MS Office, ¢ mogkmoueHuem k cetu «MHTEpHET»
¥ C IOCTYIIOM B JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA;

- CIIeLMAIN3UPOBAHHON MEOEIbIO.

5. Tlomemenue it XpaHeHHUS U TPOPHIAKTHIECKOTO 00CTYKHUBaHUS YI€OHOTO
000pyI0BaHUS OCHAIIEHO:

- CTIENUAIM3UPOBAHHON MEOETIBIO: CTEIUTaKAaMH JIJIsl XPaHEHHUsT yueOHOTO 000PYI0BaHUS;

-MHCTPYMEHTaMH JIJIsl PEMOHTA y4eOHOT0 000pYA0BaHUS;

- kadamu It XpaHeHHsT y9eOHO-METOANYECKOM JOKYMEHTAIIUN U MaTePHAJIOB.

6. YueOHas ayauTOpusl UIA BBIOJHEHHS] KYpPCOBBIX MPOEKTOB (paboT) OcCHaIeHa:
KOMITbIOTepHass TexHuka ¢ makerom MSOffice, ¢ noaxmodenuem k cetn «HTepHET» U C
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTeNbHYIO CpEly YHUBEPCUTETA.

CrnennanusupoBaHHas MeOelb



[TPUJIOXXEHUE 1
6 YuebHo-MeToqMuecKoe 00ecieueHHEe CaMOCTOATENIEHOW PabOThl 00yYarOIIUXCS

AyIuTOopHas caMOCTOsTeNIbHAs paboTa 00y4JarOMIMXCsl OCYIIECTBIIETCS Ha MPAKTUYECKUX
3aHATUAX B BUJC BBINOJIHEHUS YIPAXKHEHUN U PEIIeHUs 33]a4 Ha TPeHa)Kepax UMMHUTATOpax B
AOC, B KOTOPBIX COYETAIOTCS HJIEMEHTHI TEOPUU U MPAKTUKU CTAJICIUIABUIIBHBIX MPOLIECCOB, IO
3aJJaHUIO U MOJ] KOHTPOJIEM MPENo/1aBaTes.

BueaymutopHass camocrosiTeIbHas paboTa 0O0y4aromUXcs OCYLIECTBISICTCS B BHUJE
U3Y4eHHUs yueOHOM JUTepaTypsl O pa3jesiaM AUCIUILTUHEL.

Bonpoce! 1 3aganust 11 NPaKTUYECKUX 3aHATHIA U MIPOBEACHUS CaMOCTOSATENIbHOM paboThI
1o JucHuruinHe «Teopust mMpoIeccoB BBIMIABKH CTaIN» OMYOJIMKOBAHbI B CIEAYIOUIEM Yy4eOHO-
metonudeckom obecnedennn: KonecamkoB 10.A., bymanoB b.A., Cromsapos A.M.
Mertannyprudeckue TEXHOJIOTUM B BBICOKOIPOU3BOJIUTEIILHOM KOHBEPTEPHOM Iiexe: yueo.
nocobue nox pexn. B.A. bureesa.- Maruuroropck: M31-B0 MarHuToropck. roc. TeXH. yH-Ta UM.
I''1. Hocoma, 2018. — 379 c.

OneHouHble CpeACTBa [UIsl TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH, MPOMEXYTOUHOMN
aTTECTAIMX TI0 UTOTaM OCBOCHUS AUCIUTUINHBL:

Yemmuwiu onpoc

1. VecrpoiicTBo mynbTa yhpaBieHHss KOHBEPTEpPOM HA  HMMHUTaTOpe-TpeHaxepe:
«MamuHucT AucTpudyTOpar.

2. YcrpoiicTBa Ul MOJA4M Ta3000pa3HBIX PEAareHTOB B KOHBEPTepHYIO BaHHY. Coruio
JlaBasis.

3. TexHosorus BHIIIJIABKY CTAJIH B KOHBEPTEPE Ha UMUTATOpE- TpeHaKEpe: « MalMHUCT
AUCTPUOYTOPA».

4. Mertoauka BBIIIOJHEHUS CPAaBHUTEIBHOTO aHalM3a TEXHOJOTMYECKHX IapaMeTpoB
TUTAaBKHU CTaJld B KOHBEpTEpax ¢ KOMOMHUPOBAHHOM MPOAYBKOMH

5. H3yuenue mnysnbTa yOpaBJIEHHWS W TEXHOJOIMM OOpabOTKM MeTalja Ha arperare
JAOBOJAKH CTAJU IIPU MOMOIIM MMHUTaTOpa-TpeHaxepa: «CTajeBap arperara J10BOJAKHM CTAJIH
KKLI OAO «MMK»».

6. Bwuabpl ra3oB okucnuTeNeH 111 MPOIYBKH MeTaslla B KOHBEpTEpax U CiocoObl BBOAA UX
B KOHBEPTEPHYIO BaHHY.

7. 3aKOHOMEpPHOCTH JBMKEHUS rasa 110 KaHajaM IepeMEHHOr0 CeYeHusl.

8. OcHOBHBIE TapamMeTpbl  KHCIOPOIHOTO  AYThsi:-  YHCTOTA, JlaBJICHUE,
UHTEHCUBHOCTh  MPOAYBKHU, CKOPOCTh UCTEUEHHUS], IUIOTHOCTD.

9. OOmas xapakreprcTuka coruia JlaBasns ¥ MpUHIUI €ro paboTHI.

10. CtpykTypa KOHBEpTEpPHOW BaHHBI MTOCIIE 3AIMBKH JKUKOTO YyTyHA.

11. BpIXoa )KUAKOTO METajlla B KUCIOPOIHOM KOHBEPTEPE U OIPEIEIISIONINE eTo (PaKTOPHI.

12. Tlopsaok BBO/Ia HEMETAIUTMYECKUX MaTEPHAJIOB B KOHBEPTEP.

13. KonBepTepHBIi Ta3: COCTaB, TeMIIEpaTypa, 3albUICHHOCTh, OPTaHU3aAIMS ero
OTBOJIa U OUUCTKHU.

14. JlyTheBoil pexXxuM KIacCHUECKOM TEXHOIOTUU KHCIOPOAHO- KOHBEPTEPHOU IIABKH.

15. B03MOXHOCTH TIPOBEICHUS IeCYIbPypaliui MeTaia B KUCIOPOTHOM KOHBEPTEPE.

16. M3meHeHue cpeaHell Temreparypsl MeTajula o Xo4y npoayBku. Oxnaxiaromiee
BO3JEHCTBUE PUCATOK.

17. CrpykTypa KOHBEPTEPHON BaHHBI B MEPUOJI MAaKCUMAaJbHBIX CKOPOCTEH OKMCIIEHUS
yriaeposa.

18. XapakTepucTuka S>KHJIKOTO 4YyryHa KakK OCHOBHOTO MaTepuaia KJIacCHYEeCKON
TEXHOJIOTHH KHCIOPOJAHO- KOHBEPTEPHOH IJIaBKH.

19. Merammnyeckuii IOM: Ha3HAYECHUE U CBOMCTBA.

20. CoOTHOIIEHUE MEXKIY YYT'YHOM M JIOMOM B IIUXTE KHUCIOPOIHBIX KOHBEPTEPOB U
(baxTOpHl, €ro ONpeeNIONIHe.



21. OcHOBHBIE oOmepannuy KIACCHYECKOH TEXHOJOTWH  BBHIJIABKH  CTaIH B
KUCIIOPOJHOM KOHBEPTEPE: CYIIHOCTh, IIOCIEIOBATEIBHOCTh M  IPOMODKUTEIBHOCTE HX
POBEICHUSL.

22. TeruioBoe cocTOsIHNE KOHBEPTEPHOW BaHHBI ITEPE] IPOTYBKOI.

23. JluHamuKa cocTaBa IIUIAaKa [0 X0y IPOITYBKH B KOHBEPTEPE C BEPXHEH 1Mogaueii Ty Ths.

24. T1naBUKOBBIN IINAT: HA3HAYCHHE, COCTAB M CBOICTBA.

25. M3BecTh: Ha3HAYEHHE, COCTAB U CBOMCTBA.

26. IlokazaTenu NUTAKOOOPA30BaHUS U MX U3MEHEHUS 110 X0y MPOTYBKH.

27. Knaccudukanus COBpeMEHHBIX CIIOCOOOB IUIABKU CTAIHM B KOHBEpTEepax.

28. KomOuHMpoBaHHas MPOIyBKa KOHBEPTEPHON BaHHBI: HA3HAYEHHUE M PEareHTHI.

29. CtpyKTypa peakiMOHHON 30HbI IPH MPOTyBKE METAIlIa CHHU3Y.

30. OcHOBHBIE 3JIEeMEHTHI KOHCTPYKIMU (YPM JUIS TIOAAYH AYThs CBEPXY.

31. JlyTeeBble yCTpOICTBA MPU MPOTYBKE METALIa CHUZY.

32. PacTBOpUMOCTH ra3oB B MeTajlIe.

33. CnocoOsI KOBIIEBOI 00pabOTKK MeTaiia. 3a1a4n, pernaeMble IPH KOBIIEBOM
00paboTKe MeTala pa3IudYHbIMH CIIOCO0aMHU.

34. CnocoObl BHENIEYHOH aecynb(ypanuu yyryHa. TpeOoBaHUs, MpEAbSBIsIEMbIE K
JecyabypaTopam.

35. [ecynbdyparus yyryHa BIyBaHHEM ITOPOIIKOOOPA3HBIX MaTEPHAJIOB.

Kypcoeoii npoekm u ezo xapaxmepucmuka

B KypcoBOoM TmpoeKTe OMpeAesifoTCS OCHOBHBIE IIapaMeTphl TEXHOJOTUH KHCIOPOIHO-
KOHBEPTEPHOM IIJIaBKM OIPEIEICHHOM MapKH CTaId C BEpPXHEHN nogadyed nyrtesa. B
COOTBETCTBUH C TOJYYEHHBIM OT TPETOAABATENS WHIMBHIYaJIbHBIM 3aJaHUEM HPOU3BOIUTCS
pacdeT IUIaBKU M OCHOBHBIX pa3MepoB pabodero MmpocTpaHCTBAa KOHBepTepa. Pa3zpabarsiBaeTcs
TEXHOJIOTUYECKasi cXeéMa KOBILIEBOM OOpabOTKM cTanu, OOOCHOBBIBA€TCS BBIOOp arperatoB H
OTIpeNIeNAI0TCS OCHOBHBIE MTapaMeTphl KOBIIEBOM 00paOOTKHM Ha JaHHOM arperare ¢ OnucaHuem
TEXHOJIOTUM €€ MpoBeAeHUs. BrimosHseTcss yeprex paboyero mpocTpaHCTBa KOHBEpTEpa C
¢dyTepoBKoii Ha MWITUMETpoBKe (BarMmane) ¢opmara Al wim B mporpamMme rpapuuecKux
pEeaKTOPOB Ha KOMIBIOTEPE.

IIpumep 3a1aHus Ha BBIIOJHEHNE KYPCOBOIO IPOEKTA ITPUBEICH HUXKE.
3AJJAHUE

Ha BBIIIOJIHCHUC KYPCOBOT'O MMPOCKTA IO AUCHIUILIINHE «Teopnﬂ MMpOoneCCCOB BbIIUIABKU

CTaJinm»

Crynenry @40

rpynna sMMYm — 23 MHCTUTYTa METAIITypPTrUH, MAIIMHOCTPOEHUS U MaTepHagoo0paboTKu

Pa3zpaboTaTh TEXHOJOTHIO BHIIIABKU U KOBIIEBOK 00paboTku ctanm Mapku 0912C

(TY 14-101-634-2006) mipu CIIeayIONMX YCAOBUSAX:



CTallb BBIUIABISCTCS B KOHBEPTEPE BMECTHMOCTHIO 180 T ¢ BepxHell monmauen

KHCIIOPOJHOTO JyThsl C YACIbHOW WHTEHCHBHOCTHIO 3.5 M3/(T'MI/IH); YyryH HUMeeT

temneparypy _ 1400 °C wu comepxur _ 42 % C; 10 %Sy 0.1 % Mn;
015 %Pmu 0.045 %S.




MNPUJIIOKEHHUE 2

7 OIIeHO‘leIe cpeacrea AJisl MIpOBECACHUSA l'[pOMe)KyTO‘lHOﬁ arrecranuu

a) HHaHpreMLIe pe3yJabTaThbl Oﬁy‘leHI/lﬂ H OIICHOYHBIC CpeACTBa 1JIsl IPOBCACHUA l'[pOMQ)KyTO'lHOi;I aTTeCralnum:

CTpyKTYpHBIH 3JIEMEHT
KOMITETCHIIUH

[Inanupyemsle pe3ynbTaThl

oOyueHus

OueHouHble cpeacTBa

IK-2 OpraHH3yeT COTJIACOBAHHYHO pa60Ty 110 BBIITOJIHCHHUIO TCXHOJIOI'MYCCKUX onepaunﬁ 110 MOJIYYCHUIO MeTaHHprquCKOﬁ MMpOAYKIMH, €€

TaJbHEUIeH 00paboTKe

[1K-2.1

Opranunzyer paboty o
BBIMOJIHEHUIO ~ TEXHOJOIMYECKHX
ornepanui o MOJy4EHHUIO

METALTyprUuecKoil MpOoAyKIIUH, ee
nanbpHekei oopadboTke

CBolicTBa METAJUTYPrUYECKUX PACIUIaBOB: YYr'yHa, CTaJIU U IIJIAKOB.
TemnepaTypHbIil peKUM B KMCIIOPIHOM KOHBEpPTEpE.
Oran 3anuBku yyryHa B KK.
IIponyBka kak ocHOBHas TexHoJiorndeckas onepanus B KK.
«IloBanka» koHBEpTEpA.
OcHoBHBIE  TAapaMeTpbl  KHUCIOPOJHOTO  AYThS:  YHUCTOTA,
MHTEHCUBHOCTb  NPOAYBKH, CKOPOCTh UCTEUEHMS], ITIOTHOCTD
CTpyKTypa KOHBEPTEPHOI BaHHBI IIOCJIE 3AJIMBKH KUIKOTO YyTryHa
Oco0OeHHOCTH TEXHOJIOTUH Tepeiesia HU3KOMapraHI[OBUCTHIX YYT'YHOB.

JTaBJICHHUE,

Oco6eHHOCTH TEXHOJIOrMH nepeaesna GochopUCThIX UyTyHOB.
Oco0OeHHOCTH TEXHOJIOTHH MIepe/ieNa BaHaANHCOAePKALINX YyTYHOB

KoppektupoBka TeXHOJIOTHH KOHBEPTEPHOU IJIaBKU MpH MpoayBke (hochopuctoro
YyryHa

CdopmynupoBath MPOU3BOACTBEHHOE 3aJjaHUE HA BBITIIIABKY cTanmu Mapku 091 2C

CdopmynupoBath MPOU3BOJCTBEHHOE 3aJJaHNE Ha BHITUIABKY cTainu Mapku 0810




CTpyKTypHBIH 3JIEMEHT
KOMIIETEHIINH

[Inanupyemsle
o0y4eHus

pe3yabTaThl

OneHouHble cpecTBa

JlvHamuka cocraBa IUIAKa MO XOIy NMPOAYBKM B KOHBEPTEPE C BEPXHEH moaadeit
Ty Thsl

JlaTh XapaKTepUCTUKY MPOLIECCY OCMOTpPA U 3alPaBKH (HyTEpOBKH
Onucatb METO/IbI OIIPEIETEHUS ITOKa3aTeNlel KOHBEPTEPHO IIIaBKU

HpO,Z[eMOHCTpI/IpOBaTB HaBBbIKH B OIIPpECaACICHUN OCHOBHBIX IoKa3arejieu
KOHBepTepHOﬁ IUIaBKU, HIPEATIOKUTb MEPOIIPUATHA 110 ITOBBIIICHUIO BBIX0Ad I'OAHOI'O
METalljia B KHCHOpOﬂHO'KOHBCpTepHOﬁ IIJIaBKEC




6) HOpﬂ)IOK NMpoBEACHUS l'lpOMe)KyTO‘lHOﬁ aTTeCTallu, INnoKa3aTreJiu M KpPUTEPUH
OICHUBaHUA:

[IpoMexxkyTouHasi arrectauus Mo AUCHUILIMHE «Teopusi MpouecCcOB BBINJIABKM U KOBILIEBOMU
00paboOTKH CTajan» BKJIIOYAET TEOPETHYECKHUE BOIPOCHI, IMO3BOJIAIOIINE OICHUTh YPOBEHB
YCBOEHUS OOYyYalomMMHUCS 3HAHWW, M TPAKTHYECKUE 3aJaHus, BBIABISAIONINEC CTCIICHb
c(hOpMUPOBAHHOCTH YMEHHUN U BIIAJCHUH, MPOBOAUTCS B (hOpPME SK3aMEHA.

DK3aMeH 110 JaHHOW TUCIUTIINHE MPOBOAUTCS B YCTHOU (hopme.
Iloka3aTe/ i U KPUTEPHH OLIEHUBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJHYHO» (5 0aymioB) — oOydarolmuiicss JEMOHCTPUPYET BBHICOKUI ypPOBEHD
c(hOPMUPOBAHHOCTH KOMIIETECHIIM, BCECTOPOHHEE, CHUCTEMATUYECKOEe U TIIyOOKOe 3HaHHE
y4eOHOro Marepuala, CBOOOIHO BBIMNOJHAET MPAKTHUYECKHUE 3a/laHusl, CBOOOJHO OIEPHUPYET
3HAHUSAMH, YMEHUSAMHU, IPUMEHSET UX B CUTYallUAX MOBBIIICHHON CII0)KHOCTH.

— Ha OLEHKY «xopomo» (4 Gamra) — 0OyYarOUIMIACSA JAEMOHCTPUPYET CPEIHHN YpPOBEHb
Cc(OPMHPOBAHHOCTH KOMIICTCHIIMIA: OCHOBHBIC 3HAHUS, YMCHHUS OCBOCHBI, HO JOIYCKAKOTCS
HE3HAYUTENIbHBIC OIMUOKH, HETOYHOCTH, 3aTPYIHCHHs IPH AHAIUTUYCCKUX OICpaIHsX,
MepPeHOCE 3HAHUI U YMCHHI Ha HOBBIE, HECTAHIAPTHBIC CUTYAIIUH.

— HA OLICHKY «yJA0BJIETBOPUTEIbHO» (3 Oana) — oOydyaromuics AeMOHCTPUPYET MOPOTOBBIi
ypOBEHb C(HOPMHPOBAHHOCTH KOMIIETEHIIMH: B XOJ€ KOHTPOJBHBIX MEPOMPHITHIA
JIOTIYCKAIOTCS OIIMOKH, TMPOSBIAETCS OTCYTCTBHE OTIENIbHBIX 3HAHHWM, YMEHHIl, HAaBBIKOB,
OOyYaroIUICS UCIIBITHIBAET 3HAYUTENbHBIE 3aTPYAHEHHs] MPH OMEPUPOBAHUU 3HAHUSMH U
YMEHUSAMH MPU UX TIEPEHOCE HAa HOBBIE CUTYAITUH.

— Ha OLICHKY «HEYI0BJIETBOPUTEIbHO» (2 Oayia) — 00yJaronHuiics IEMOHCTPUPYET 3HAHUS HE
6omee 20% TeopeTHUECKOT0 Marepuala, JOMYCKaeT CYIIECTBEHHBIC OMIMOKH, HE MOMKET
M0Ka3aTh MHTEJUIEKTYaJIbHbIE HABBIKU PEIIEHUS MPOCTHIX 3a/1a4.

— Ha OILICHKY «HEYI0BJIeTBOPUTEILHOY» (1 6arur) — oOyyaromuiics He MOXKET IMOKa3aTh 3HAHUS
Ha YpOBHE BOCHpPOU3BENEHUS M OOBSICHEHHs HWH(GOpMalMU, HE MOXET I0Ka3aTb
MHTEJJIEKTYyaJIbHbIE HABBIKU PELIEHUS MPOCTHIX 3a/1a4.






