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Pabouas nporpamma cocrasiena Ha ocHoBe @I'OC BO - maructparypa 1o HarnpaBJIeHUIO
noarotoBku 22.04.02 Mertannyprus (npuka3 Munoopaayku Poccun ot 24.04.2018 r. Ne 308)

Pabouas mporpamma paccMoTpeHa U 0JJ0OpeHa Ha 3aceanuu Kadeapsl MeTanypriuu u
XUMHAYECKHX TEXHOJIOTHH

08.02.2023, mporokos Ne 5 . -
3aB. kadeapoii ALY A.C. XapueHko

Pabouas nporpamma oo0peHa MmeToarnueckoi komuccueit 1 o
09.02.2023 r. mpoTokoin Ne 5

IIpencenaren " A.C. CaBHHOB

PaGouas mporpamma coctaBieHa:
noueHT kapeapsl MuXT, kaH. TEXH. HAYK M.B. IToramnoBa

Peuenzenrt: = oy
noueHt kadeapsl JIITuM, kana. TeXH. HayK : L 0O.C. MoinoukoBa



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. kadenpoii A.C. XapueHko




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)eCCHOHAIBHON KOMMETEHIIMH B cooTBeTcTBUHU ¢ TpeboBanusiMu ®I'OC BO mo wnampas-
aenuto noarotoBku 22.04.02 Meramnyprusi.

2 MecTo TUCHUIJIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

Jucuunnuua Teopus mpoLeccoB BHIIUIABKA CTAIM BXOAWUT B 4YacTh y4eOHOro IUiaHa
dopMHpyeMyI0 yUaCTHUKaMU 00pa30BaTeIbHBIX OTHOIICHUH 00pa30BaTeIbHON IPOTPaMMBI.

JUis  u3ydyeHus  JUCHMIUIMHBI  HEOOXOIuMMBI  3HAaHUSA  (YMEHUs,  BIAJCHUs),
c(OpPMHUPOBAHHBIE B PE3YJIbTATE U3YUCHHSI JUCHUTUTNH/ TPAKTUK:

Teopus mporeccoB NpOU3BOICTBA arjioMepaTa

CKBO3HBIE METAJUTYPIrUUYECKHE TEXHOJIOTUU

ITpon3BosacTBO KOKCa

3HaHus (YMEHMUs, BIAJCHUS), OJy4YEeHHbIE IPU U3YyYEHUH JAHHON JHUCUUIUIMHBI OyAyT
HEO0XO0AUMBI JUIsl U3yYEeHHUS TUCLUILINH/TIPAKTHK:

[TonroToBka K mporieIype 3aluThl 1 3aIUTa BBITYCKHON KBaTH()UKAIMOHHOW pabOTHI

ITpon3BoACTBEHHAs - HAYYHO-UCCIIEA0BATENbCKAs paboTa

Teopus pa3nuBKU U KpUCTAIIU3ALNUN CTATIU

MonenupoBaHue 1 ONITUMU3ALINS METAJUTYPTrHYECKUX IPOLIECCOB

HccnenoBanust IpoeccoB MPOU3BOJACTBA CTAIN

3 Komnerenuun odyuaromerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHHA

AUCHUILINHBI (MOAYJIS1) ¥ IIJIAHUPYeMble pPe3yJIbTAThl 00yUeHH st

B pesynbpTate ocBOoeHUs AUCUUIUIMHBI (MOayIis) «Teopus MpoIEeCCOB BBIMJIABKU CTAJIN»
oOyyaroImuiicst JOKeH 001a1aTh CIEAYIOIIMMU KOMIIeTeHLIUAMU:

KOI[ HHAUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

[1K-2 OpraHusyer COTIacOBaHHYIO padOTy IO BBHIMOJHEHUIO TEXHOJIOTUYECKHX OMEpaIfii Mo
MOJYYEHUIO METAJITYPrU4ecKoil IpoayKINH, €€ JalbHeimei 00padoTke

[1K-2.1 Opranusyer paboOTy MO BBHIMOJTHEHHIO TEXHOJIOTHYECKUX OIepalnuid Mo
TOJTYYEHUIO METALUTYPTrUUYECKON MPOAYKITNH, €€ NajbHenIei 00padoTke




4. CTpyKTYpa, 00bE€M M cOJepKAHUE TUCHUIITIHHBI (MOYJI51)
OO0mmast TpyI0eMKOCTh JUCIHUILTUHBI COCTaBisieT 4 3a4eTHhIX eauHull 144 akan. 4acoB, B TOM
qHCIe:
— KOHTaKkTHas padora — 33,05 akas. yacos:
— aynuropHas — 30 akaj. 4acos;
— BHeaynuTopHas — 3,05 akaj. 4acos;
— caMoCTOsITeNbHAs paboTa — 75,25 aka. 4acos;
— B popMe npakTuieckor noarotroBku — 0 akaz. yac;
— IMOATOTOBKA K dK3aMeHy — 35,7 akaj. ac

d)opMa aTTecTaluu - 3K3aMCH

AynuropHas g s
o KOHTaKTHasi paboTa E z dopma TeKy1ero
S B
B aKaJ. yacax S U KOHTPOJIS
Pazmen/ Tema 3 ( A ) E B . Kon
g 3 © | CaMOCTOSATENBHOM | yCIIeBaeMOCTH U
JUCLIUTUTUHBI 5 £« . | xomnerenyu
@) 2 g paboTs MIPOMEKYTOUHOM
n1ab. | mpakT. | & ATTeCTAIIH
Jlek. s 10
3aH. 3aH. | O &
1.1
11 CoBpeMeHHOE Viayuenne
COCTOSIHHE  TEOpHH  H . .
B 01/12 BOCTEA 2 8 JIOTIOJTHUTEILHOM YcTHBIi orpoc TIK-2.1
cfam/l P A JUTEPATYPHI
[Moaroroska k
1.2 Teopus mnporeccoB - aKZ’lI‘I/IT-IeCKI/IMI/I
OKHCJIMTENBHOTO 1 2 10 I;I CKIHOHHBIM VYcTHbIi onpoc IK-2.1
paduHEpOBaHUs MeTaIa.
3aHATHSIM
Wzyuenue
1.3 AsporuaponuHammuka B ononimeﬂbﬂoﬁ
BaHHAaX CTaJeTIaBHJIbHBIX 2 10 | A VYcTHbIi onpoc IK-2.1
arperaTos JUTEPATypPHI IO
) TeMe
1.4 IyTheBOi, UTAKOBEIH U ToxroToBKa K
TEIUIOBOM PEXKMMBI eKIHOHHOM 1
BBITUIABKH CTanu B 2 2 57 DAKTHICCKIM VYerHblii onpoc IK-2.1
KOHBEpTEpax ¢ BEepXHEH p3aH$ITI/IﬂM
nogaden JyTbs )
1.5 OcoGeHHOoCTH Uzyuenue
BBITUIABKH CTamu B OTIOJIHUTEIBHOU N
2 2 10 [* YcTHbIi onpoc [K-2.1
KOHBEpTEpax C JUTEPATypPhI O
KOMOMHHMPOBaHHOM Teme
1.6 Teopus u mpaKTHKa WavucHue
BBITIIABKH cTamm B zlonom}:I/{ITeanoﬁ
COBPEMEHHBIX 2 2 10 HTEDATVOLL [0 VYcrHblit ompoc MK-2.1
JNEKTPUYECKUX  JYTOBBIX pTelv}[g)
neyax.
1.7 ®u3UKO-XUMHYECKUE U ITonroroBka x
TEIJIOBBIE MPOLECCHl MpH| MPAKTHIECCKUM H .
6036 pott P 1 2 7 p VYerHbIl onpoc TK-2.1
obpabotke MeTauia JICKIITMOHHOM
HEHTpaIbHBIMH T'a3aMH. 3aHATHIM
N3yuenne
1.8 TepmoauHamuka U ononl}{];TenLHOﬁ
KHHETHKa 00paboTKH 1 0,5 4 |t YcTHbIi onpoc [K-2.1
MeTaJlla BAKYYMOM JIUTEPATYPELTIO
TeMe




1.9 ®usnko-xuMHUECKHE U
TEIUIOBBIE TIPOLECCHl IPH

ITogroroBka k

SKIIHOHHO .
00paboTke MeTaia 05 15 4 JIEKIIMOHHOM U VerHniit onpoc K-2.1
HITAKOM u MPaKTHICCKHM
[UTAK000Pa3yHIINMU 3aHATHSAM
CMECSIMH.
1.10 Teopus o0pabGoTku Uzyuenwue
MeTana Pa3IHMIHBIMU 0.5 1 4 | AomommuTenbROH [ onpoc TK-2.1
HOPOIIKOOOPA3HBIMH JIUTEPATYPHI IO
MarepuasaMu Teme
1.11 OcobeHHocTH IToaroroBka x
KOBILICBOM 00paboTKn 1 2 2,55 |3ammre kypcoBoro| YcTHBI onpoc IK-2.1
JKHJIKOTO YYTYHA. poeKTa
Uroro no pazaeny 15 15 |[75,25
Hroro 3a cemectp 15 15 75,25 9K3aMeH
Hroro no aucuuruinue 15 15 75,25 DK3aMeH




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 TEXHOJIOTHel podiaeMHoro ooyuenus. [Tpu aTom HeoOxo11uMo
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 PEHICHWU MPOOJIEeM, HAIPaBISEMYIO
IpernoaBaTeneM;

- CaMOCTOSTENILHOE PeIICHHE TPO0IeM 00yJaIOIIMMUCS 1101 KOHTPOJIEM IPETIO1aBaTENs.

Peanu3zannss WMHHOBAIlMOHHBIX METOJOB OOYYCHHS BO3MOXKHA C MCIOJIb30BAaHHEM
CIIEIYIOIINX ITPUEMOB:

- packpbITHE IpernojaBaTeieM NPUYMH U XapakTepa Heylad, BCTPEUAIOLIUXCs 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 BBIMJIAaBKM M KOBIIEBOW OOpabOTKM CTalu», OTHOCSTCS: HCIOJNb30BaHUE 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 METAJTypPru4ecKoro nmpousBojacTsa . 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 : 3NMEKTPOHHBIHN // DIeKTpoHHO-0MOIHOTeyHast cucteMa «JIaupy :
[caiit]. — URL: https://e.lanbook.com/book/90165— Pexwum mocryma: s aBTOPHS3.
II0JIb30BAaTEIEH.

0) lonoJiHMTEIbLHASA JIUTEpaTypa:

1. KorenbHukos, I'. Y. Teopuss U TEXHOJOTUS METAJULYPTUU CTaJIU: TEXHOJOTHYECKUE
pacue-Thl Ha 0a3e PaBHOBECHOT'O pacIipe/ieJIiCHHs] KOMIIOHEHTOB B CUCTEME METalll — [IIaK — ra3 ¢
UC-TI0JIb30BaHKeM KoMIbloTepHoi nporpammbl «I' UBBC — MUCuC» : yuebnoe nmocobue / I'. U.
Ko-trenbaukoB, A. E. Cemun, A. A. Toacronyukuii. — Mocksa : MUCHUC, 2011. — 54 c. —
ISBN 978-5-87623-418-6. — Tekct : anekrponHsiii // 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-OMOMMOTeuHas 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. [.11. 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

ApXuMB  HaydHBIX  JKypHaJIOB «HanmoHanbHbIi

51eKTPOHHO-UH(OPMALMOHHEIH  KoHmopuuym»  (HIT|https://archive.neicon.ru/xmlui/
HAUKOH)

Mexnynaponnas pedepaTuBHas U IOJHOTEKCTOBAs
crpaBoYHasi 06a3a JaHHBIX HAYYHBIX U3JaHUH «Springer https://www.nature.com/siteindex
Nature»



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://archive.neicon.ru/xmlui/
https://www.nature.com/siteindex

Mexnaynapoanas 6a3a MOJTHOTEKCTOBBIX

JypHaros Springer Journals http://link.springer.com/

VYHuBepcuterckas — MH(POpPMAaLMOHHAS https://uisrussia.msu.ru

cucrema POCCUS
DenepalbHbIif o0pa3oBaTeNnbHbIi hitp://ecsocman.hse.ru/
noprai — OxoHomuKa. CoIuoiorus.

OIIEKTPOHHbIE  PECYPCBI  GMOMMOTERH| o imagtu.informsystema.ru/Marc.html?locale=ru

MI'TY um. I''1. HocoBa

Poccuiickas T'ocynapcTBenHas| e www.rsl.ru/ru/dreaders/catalogues/
ouobmnoreka. Karamoru

denepanbHoe rOCyJIapCTBCHHOE

O0JKETHOE yupexxaenne| URL: http://www1.fips.ru/
«DenepanbHbIA UHCTUTYT

Nudopmanmonnas cucrema - Enunoe

URL: http://window.edu.ru/
OKHO ,I[OCTyrIa K I/IH(i)OpMaLII/IOHHbIM

ITouckoBas cucrema Akamemust Google

(Google Scholar) URL: https://scholar.google.ru/

HanmmonanbpHas
uH(GOPMALIMOHHO-aHAIMTHYECKAS URL: https://elibrary.ru/project_risc.asp
cucteMa —  Poccmiickmii — WHIACKC

3J'IeKTpOHHa$I baza MEPUOAUICCKUX

m3mannit  East  View  Information hitps://dlib.eastview.com/

9 MarepuaJibHO-TeXHHYeCKOe o0ecrieyeHne TUCHUILINHBI (MOYJIs)

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



http://link.springer.com/
https://uisrussia.msu.ru/
http://ecsocman.hse.ru/
https://magtu.informsystema.ru/Marc.html?locale=ru
https://www.rsl.ru/ru/4readers/catalogues/
http://www1.fips.ru/
http://window.edu.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

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



INPUJIOXEHHE 1
6 YueOHO-MeTOANMYECKOE 00ECIICUCHUE CAaMOCTOSATEILHON pabOThl 00YJIArOIITUXCS

AyIuTOopHas caMOCTOsTeNIbHAs paboTa 00y4JalOMIMXCsl OCYIIECTBIIETCS Ha MPAKTUYECKUX
3aHATUAX B BUJC BBIMOJIHEHUS YNPAKHEHUN W PElICHUs 3a]a4 Ha TPEHa)Kepax UMMHUTATOpax B
AOC, B KOTOPBIX COYETAIOTCS 3JIEMEHTHI TEOPUU U MPAKTHUKU CTAJICIUIAaBUIBHBIX MPOLIECCOB, IO
3aJJaHUIO U MOJ] KOHTPOJIEM MPEIo1aBaTesl.

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

Bonpoce! 1 3aganust 11 NPaKTUYECKUX 3aHATHIA U MIPOBEACHUS CaMOCTOSATENIbHOM paboThI
1o JucHumuinHe «Teopust mpoIeccoB BBIMIABKH CTaIN» OMYOJIMKOBAHbI B CIEAYIOUIEM Y4eOHO-
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:

Yemmuwiii onpoc

1. VecrpoiicTBo mynbTa yhpaBieHHss KOHBEPTEPOM HA  HMMHUTaTOpe-TpeHaxepe:
«MamuHucT gucTpudyTopar.

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

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

4. Meroauka BBIIOJHEHUS CPABHUTEIBHOTO aHAJIMW3a TEXHOJIOTMYECKUX IapaMeTpoB
TUTAaBKHU CTaJIM B KOHBEpTEpax ¢ KOMOMHUPOBAHHOM MPOAYBKOM

5. H3yuenue mnysnbTa yOpaBJIEHHWS W TEXHOJOIMM OOpabOTKM MeTalja Ha arperare
JAOBOJAKH CTAJU IIPU MOMOIIM UMHUTATOpa-TpeHaxkepa: «CTajieBap arperara 10BOAKH CTAJIH
KKLI OAO «MMK»».

6. Bunasl razoB okucnuTenei Juist IpoAyBKU MeTajia B KOHBEpTEpaxX U CriocoObI BBOAA UX
B KOHBEPTEPHYIO BaHHY.

7. 3aKOHOMEpPHOCTH JBMKEHUS rasa 110 KaHajaM IepeMEHHOr0 CeYeHusl.

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

9. OOmas xapakreprcTuka coruia JlaBans u MpuUHIUT €ro paboTHI.

10. CtpykTypa KOHBEpTEpPHOW BaHHBI MTOCIIE 3AIMBKH JKUKOTO YyTyHA.

11. BpIXoa )XUAKOTO METalIa B KUCIOPOIHOM KOHBEPTEPE U OINPELIISIONINE eT0 (PaKTOPHI.

12. Tlopsaok BBO/Ia HEMETAIUTMYECKUX MaTEPHAJIOB B KOHBEPTEP.

13. KoHBepTepHBIi Ta3: COCTaB, TeMIIEpaTypa, 3albUIEHHOCTh, OPTaHU3aAIMS €ro
OTBOJIa U OUUCTKHU.

14. JlyTheBoil pexXxuM KIacCHUECKOM TEXHOIOTUU KHCIOPOAHO- KOHBEPTEPHOU IIABKH.

15. B03MOXHOCTH TIPOBEICHUS IeCYIbPypaliui MeTajia B KUCIOPOTHOM KOHBEPTEPE.

16. M3meHeHue cpeaHel Temreparypbl MeTajlla Mo Xoay MpoayBku. Oxnaxjaaromniee
BO3JEHCTBUE PUCATOK.

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

18. XapakTepucTuka JKMJIKOTO 4YyryHa KaK OCHOBHOTO MaTepHalla KJIaCCUYeCKOM
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 oOmepanuy KIACCHUECKOH TEXHOJOTUH BBIILIABKH cTanu B
KHCIIOPOZHOM KOHBEPTEpE: CYIIHOCTh, IIOCIEIOBATEIBHOCTh M IPOAODKUTEIBHOCTE HX
POBEICHUSL.

22. TeruioBoe cocTOsIHNE KOHBEPTEPHOW BaHHBI ITEPE] IPOTYBKOI.

23. JluHamuKa cocTaBa IIUIaKa Mo X0y IPOyBKH B KOHBEPTEPE C BEpXHEW 1Mo1aueii Ty Thsl.

24. T1naBUKOBBIN IINAT: HA3HAYCHHE, COCTAB M CBOMCTBA.

25. M3BecTh: Ha3HAYEHHE, COCTAB U CBOMCTBA.

26. IlokazaTenu NUTAKOOOPA30BaHUS U MX U3MEHEHUS 110 X0y MPOTYBKH.

27. Knaccudukanus COBpeMEHHBIX CIIOCOOOB IUIABKU CTAIHM B KOHBEpTEepax.

28. KomOuHMpoBaHHAas MPOTyBKa KOHBEPTEPHON BaHHBI: HA3HAUYECHHUE U PEarcHTHI.

29. CtpyKTypa peakiiMOHHOW 30HBI IPH MIPOAYBKE METaIa CHU3Y.

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 BHENEYHOH aecynbypanuu 4gyryHa. TpeOoBaHUS, MpEAbABISEMbIC K
JecyabypaTopam.

35. [ecynbdyparus yyryHa BIyBaHHEM ITOPOIIKOOOPA3HBIX MaTEPHAJIOB.



HNPUJIOKEHHUE 2
7 OueHo4YHbIE CPeICTBA /11l IPOBeIeHUs IPOMEKYTOYHOH aTTeCTAluH

a) HHaHpreMLIe pe3yJabTaThbl oﬁyqemm H OIICHOYHBIC CpeACTBa 1JIsl IPOBCACHUA l'[pOMQ)KyTO'lHOi;I aTTeCTalum:

CTpyKTypHBIH SIIEMEHT

[TnaaupyemMsble pe3yabTaThl 00yIEHUS OueHo4HBIE CpeaCTBa
KOMITCTEHIINT

ITK-2 Opranu3yer corjiacoBaHHYIO paOOTy 10 BBHIINOJHEHUIO TEXHOJIOTHIESCKUX OTEPAIlUii 110 MOJYyYCHUIO METAJUTYPIHUSCKON MPOIYKIINH, €€ NalbHei el o0padoTke

IK-2.1 Opranusyer paboTy II0 BBINOJHEHUIO [ CBOICTBA METANNYPrUYECKUX PACMIABOB: YyryHa, CTa/u U W/1aKOoB.
TEXHOJIOTHIECKUX omepanuit o | TemnepaTypHbI peXxnm B KUCNOPAHOM KOHBEpTepe.

IOy YEHHIO MeTalLTyprudeckoi | 3Tan 3aMBku YyryHa 8 KK.
NIPOAYKIIMH, ee JaibHeiimeii 06paboTke MpoayBKa Kak OCHOBHaA TexHoorMyeckan onepauua B KK.
«MoBanka» KOHBEPTEPA.
OcHOBHble NapameTpbl KUCOPOAHOTO AyTbA: YACTOTA,  [aBNeHWe,  WMHTEHCUBHOCTb  MPOAYBKM,
CKOPOCTb UCTEYEHUA, MJIOTHOCTb
CTpYKTypa KOHBEePTEepPHOW BaHHbI MOCNE 3aMBKM }KUAKOTO YyryHa
Oco0OeHHOCTH TEXHOJIOTHH TIepe/ieNia HU3KOMapTaHIIOBUCTBIX YyTYHOB.
OcobeHHOCTH TeXHOJIOTHH TIepeesna GochOPHUCTHIX YyTYHOB.
OcoOeHHOCTH TEXHOJIOTHH TIepe/ieNa BaHaIMHCOIeprKaliX YyryHOB
KoppekTrpoBka TeXHOJIOTHN KOHBEPTEPHOI! IIIaBKHU NpH NporyBKe (ocdopucroro uyryna
CdopmynupoBaTh IPOU3BOJACTBEHHOE 3aJ]aHKE Ha BBIIABKY cTany mapku 0912C
CdopmynupoBaTh MPOU3BOACTBEHHOE 33/1aHNE Ha BBHITUIABKY cTaiu Mapku 0810
JluHaMuKa cocTaBa IUIaKa 1o X0y IPOAYBKH B KOHBEPTEPE C BEpXHEH mojaueil 1y Tbs
JlaTh XapaKTepUCTUKY MPOLECCY OCMOTPA U 3alpaBKU (QyTEPOBKU
OmnwmcaTh METOBI ONPEACTICHNS TI0Ka3aTeNIei KOHBEPTEPHOM TUTABKH
[IponemMoHCTpUPOBATH HABBIKK B ONpPEIEICHUH OCHOBHBIX NOKa3aTesel KOHBEPTEPHOH IJIaBKH,
MIPEI0KUTH MEPOIIPUSITHS 110 MOBBIIICHUIO BBIX0/[a TOJHOTO METaJlla B KUCJIOPOIHO-KOHBEPTEPHOI
TIABKE




6) HOpﬂ)IOK NMpOBEACHUSA l'lpOMe)KyTO‘lHOﬁ aTTeCTallui, MNMOKa3aTeJli U KPUTECPHUH
OICHUBaHUA:

[IpomexxyTrounast arrectauus Mo AUCHMUIUIMHE «Teopusi MPOIECCOB BBIMIABKUA CTaIU»
BKJIIOUAET TEOPETHUYECKHE BOMPOCHI, IMO3BOJISIIONIME OLEHUTh YPOBEHb  YCBOCHHS
oOyyaroluMucsi  3HaHWM, W  MPAKTUYECKUE  3a/laHus,  BBIABISIOLUIME  CTENCHb
c(hOpMUPOBAHHOCTH YMEHUH U BIIAJICHUI, TPOBOAUTCA B (hOpME HK3aMEHa.

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

— HA OLIEHKY «OTJHYHO» (5 0a/mioB) — o0yyarouiuiicss AeMOHCTPUPYET BBICOKHI YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETCHIIUN, BCECTOPOHHEE, CHCTEMaTH4YecKoe M TIyOOKOe 3HaHue
y4eOHOro MaTepuasna, CBOOOJHO BBIMOJHSET MPAKTUYECKUE 3aJaHMsl, CBOOOIHO OMEepUPYET
3HAHUSAMH, YMEHUSAMHU, IPUMEHSET UX B CUTYallUAX MOBBIIICHHON CII0)KHOCTH.

— Ha OLEHKY «Xxopomo» (4 Gamra) — OOyYarOUIMIACSA JAEMOHCTPUPYET CPEIHHN YpPOBEHb
Cc(OPMHPOBAHHOCTH KOMIICTCHIIMI: OCHOBHBIC 3HAHUS, YMCHHUS OCBOCHBI, HO JIOIYCKAKOTCS
HE3HAYUTENIbHbIC OIMUOKH, HETOYHOCTH, 3aTPYIHCHHs IPH AHAIUTUYCCKUX OMEpPaIusiX,
MepPeHOCE 3HAHUI U YMCHHI Ha HOBBIE, HECTAHIAPTHBIC CUTYAIIUH.

— HA OLICHKY «yJA0BJIETBOPUTEIbHO» (3 Oana) — oOydaromuics JeMOHCTPUPYET MOPOTOBBIi
ypOBEHb C(HOPMHPOBAHHOCTH KOMIIETEHIIMH: B XOJ€ KOHTPOJBHBIX MEPOMPHITHIA
JIOTYCKAIOTCS OIIMOKH, TMPOSBIAETCS OTCYTCTBHE OTIENIbHBIX 3HAHHWM, YMEHUH, HaBBIKOB,
0OyUaroIUICs UCIIBITHIBACT 3HAYUTENbHBIE 3aTPYAHEHHUS MPH OMEPUPOBAHUU 3HAHHUSIMH U
YMEHUSAMH MPU UX TIEPEHOCE HA HOBBIE CUTYAIUH.

— 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 «HEY/I0BJIeTBOPUTEILHO» (1 6art) — oOyyaromuiicss He MOXKET IMOKa3aTh 3HAHUS
Ha YpOBHE BOCHpPOU3BENEHUS M OOBSICHEHHs HWH(GOpMalMU, HE MOXET I0Ka3aTb
MHTEJJIEKTYyaJIbHbIE HABBIKU PELIEHUS MPOCTHIX 3a/1a4.






