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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3acenaHud kapeapbl MeTauTypruu ¥ XUMHUYECKHX TEXHOJIOT Ui

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKo

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

IIporokomor 20 . Ne

3aB. kadeapoii A.C. iapquKo




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

MoJIy4eHue 00yJaroMMHKCs 3HAaHUN B 00JIaCTH BIIJIABKH U KOBILIEBOI 00pabOTKU CTamu,
a TaK)Ke Pa3BUTHE Yy CTYACHTOB JIMYHOCTHBIX KAa4yeCTB M (POPMHUPOBAHUE OOLIEKYIbTYPHOH H
po)eCCHOHAIBHONW KOMIETEHIIMA B cooTBeTcTBUM ¢ TpeboBanusmu DPI'OC BO 1o
Harnpas-JieHHIo noaAroToBku 22.04.02 Meramnyprusi.

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

Juctunuaa Teopust TpoIeccoB BBHIIUIABKA CTAIM BXOIUT B 4YacTh Y4eOHOTO IIaHa
dbopMupyeMyr0 y9acTHUKaMU 00pa30BaTeIbHBIX OTHOIICHHI 00pa30BaTeIbHOM MPOTPAMMBI.

Jlnst  wW3ydeHWsT  JOUCHMIUIMHBI ~ HEoOXoauMmbl  3HaHWS  (YMEHHWsI,  BJIAJICHUSA),
c(hopMUPOBaHHBIC B pE3Y/IbTAaTE H3yUCHHUS JUCITUIUIMH/ IPAKTHK:

Teopust mpolieccoB MPOU3BOJICTBA arjioMepara

CKBO3HbBIE METALTYPTrUYECKHUE TEXHOJIOTUN

[Ipoun3BoaCTBO KOKCa

3Hanus (YMEHUS, BIAJICHUS), MOTYICHHBIC TTPH M3yYECHUU TAHHOW IUCIUILIMHBI OyIyT
HEOOXOUMBI IJIS1 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

[ToaroroBka K mpoiierype 3aliuThl ¥ 3a11UTa BEITYCKHON KBATH(PUKAITMOHHOMN paboThl

[IpouzBoacTBEHHAS - HAYYHO-UCCIIEA0BATENbCKas paboTa

Teopus pa3nMBKY U KPUCTAILTU3AIMH CTATH

MopenupoBaHre 1 ONTUMHU3ALMS METAJUTYPTHUECKUX ITPOLIECCOB

Hccnenoanus mporieccoB MPOU3BOJICTBA CTAIH

3 Komnerenuun odyyarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pPe3y/IbTaThbl 00y4eHHUs

B pesynbraTe ocBOeHMs AMCUUIUIMHBI (MOayiisi) «Teopust mpoLeccoB BBIILIABKU CTAJIN»
oOyyJaronuiics 10mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

[1K-2 OpraHu3yeT cOTriIacoBaHHYIO paOOTy MO BBHIMOJHEHUIO TEXHOJIOTWYECKUX OMEpaIfii 1Mo
NOJYYESHUIO METAIITYPrUUYEeCKO MPOAYKIINH, ee lanbHelel 0opaboTke

[K-2.1 Opranusyer paboTy MO BBINOJIHEHUIO TEXHOJOTHMUECKUX ONeparuii o
MOJIYYECHUIO METAITYPIHUYCCKON NPOAYKIIMY, €€ TaIbHEeHIIeH 00paboTKe




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM
qyuce:
— KoHTaKkTHas padora — 33,05 aka. 4acos:
— aynuropHas — 30 akaj. 4acos;
— BHeaynutopHas — 3,05 akaj1. 4acos;
— caMocTosTenbHast pabota — 75,25 akan. 4acos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynutopHast 3 =
=
KOHTaKTHast T: 5
o OHTaKTHas paboTa 25 Bux dopma TeKyIIero
B aKaJl. Jacax
Paznen/ rema 3 (B axaj, sacax) EB .. |koHTpONA yecneBaemocTn u Kon
S 3 © | caMocToATeNbHON 9
JTACIUTUTAHBI 5 £ AGOThL MIPOMEKYTOYHOM KOMIIETEHIIUU
© T 7a6. |mpakr. | €8 P aTTeCTallH
CK. < <
3aH. | 3aH. | QO =
1.1
11 CoBpeMeHHOe Visyucnie
COCTOSIHUE TEOpUH U N N
P 2 8 | IONMOIHUTEIBLHON YcTHBI onpoc IIK-2.1
MPaKTHKA TPOU3BOJCTBA IHTEDATVDEL
CTaJTH. patyp
1.2 Teopus mnpoueccos IMoaroroBka k | YcTHEIH onpoc, paboTa B
OKHUCIATEIHHOTO 1 2 10 | MPAKTHYECKHM 1 AOC* ¢ K21
padguHUpOBaHUS JICKIIMOHHBIM  |UMHUTaTOPOM-TPEHAXEPOM, '
MeTaJuia. 3aHATHSIM TECTUPOBaHHE
1.3 AsporuapoanHamuka Nzyuenue
B BaHHAaX OTIOJTHUTENBEHON N
2 10 [* VYcTHbIi onpoc [K-2.1
CTaJIeTIaBHIIbHBIX JIUTEPATYPHI 110
arperaTos. TeMe
1.4 bEBOM .
. Ayt o IoaroroBka k | YcTHBIN onpoc, paboTa B
IUIAKOBBIH W  TEIUIOBOM HEKIHOHHOM 1 AOC o
PEXUMBI BBITIJIAaBKH 2 2 57 .. [IK-2.1
A B KOHBEDTEDAX C MIPAaKTHYECKAM |MMHTaTOPOM-TPEHAKEPOM,
N prep 3aHATHIM TECTUPOBAHUE
BepXHei noftavelt Aymed |
15 OcobeHHOCTH Nzyuenue
BHIIUIABKK ~ CTAJIM B OTIOJTHUTEbHON N
2 2 10 |* YcTHblii onpoc MK-2.1
KOHBEpTepax c JIUTEPATYPHI 110
KOMOMHUPOBAaHHON TEME
1.6 Teopust W mpakTHKa
NsyueHue
BHIIUIABKK ~ CTaJIM B }IOHOHZ;IITCHBHOﬁ
COBPEMEHHBIX 2 2 10 HTEDATYDBL 10 VYcTHBIN ompoc [K-2.1
AIEKTPUYECKHUX JIYTOBBIX F")FCN}[E)
neyax.
1.7 ®u3uKo-XUMHUYECKUE IMonrotoBka k| YcTHbI onpoc, paboTa B
U TEIUIOBBIE IPOIECCH 1 2 7 MPAKTUYECKUM U AOCc MK-2.1
npu oOpaboTke Meraiia JICKIIMOHHOM ~ |UMHTaTOPOM-TPEHAXEPOM, '
HEeWTpaTbHBIMU Ta3aMH. 3aHITHSIM TECTUPOBaHHE
Uzyuenue
1.8 TepmoauHamuka W [Lonong:nenbﬁoﬁ
KUHETHKA 00paboTku 1 0,5 4 HTEDATVDRL 110 VYcrHblit onpoc MK-2.1
MeTalia BAKYYMOM. pT el\i]s




1.9 OusuKo-XMMHUYECKHE
U TEIUIOBBIE MPOIECCH

IToxgroroBka k

VerHslii onpoc, padora B

mpu oO6paboTke Meramia JIEKIIMOHHOM U AOC ¢
put 0bp 05 15 | 4 ! . IK-2.1
[UTAKOM i MPaKTHYECKUM  |MMHTATOPOM-TPEHAKEPOM,
HTIAKO00Pa3yOIIUMHU 3aHATHAM TECTHPOBaHHE
CMECSIMHU.
1.10 Teopus 06paboOTKH Uzyuenwue
MeTaa A3 IMYHBIMI OIOJHUTEIBHOI .
p 0,5 1 4 | YcTHBIi onpoc I1K-2.1
MOPOIIKOOOPa3HBIMU JIUTEPATYPHI 110
MarepuasaMu TEME
TToaroroBka k
1.11 Ocoberroctu H3a HUTE 3amura KypcoBoro
KOBIIEBOW  00paboTku 1 2 2,55 H t i IK-2.1
KypCOBOTO MPOEKTa
JKUJIKOTO YyTryHa.
poeKTa
Hroro no paszzuerny 15 15 |75,25
HWroro 3a cemectp 15 15 |[75,25 9K3aMeH
Hroro no aucnumnnuae 15 15 75,25 SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jis  peann3anuu  NpPelyCMOTPEHHBIX BHMJOB  yuyeOHOM paboTbl B KauecTBe
00pa30BaTeNbHBIX TEXHOJIOTUN B MPETOIaBaHUH TUCIUILIHNHEI «Teopus MpoleccoB BHIIIABKU U
KOBIIIEBOI 00paboTku CTaJIN» UCIIOJIBb3YIOTCS Kak TpaaULMOHHAs u
MOJTyJIbHO-KOMITIETEHTHOCTHAS TEXHOJIOTUH, TaK U TEXHOJIOTHS MPOOJIEMHOTO U HHTEPAKTUBHOTO
00yJeHUsI.

Jlekuuu mpoxoAAT Kak (¢opmMe HMHPOPMALMOHHBIX JIEKIMH, Tak ¥ B (opme
JEKIMH-KOHCYJIbTAllMM, I/Ie TEOPEeTHUECKUI MaTepuan 3apaHee BblIaeTcs OOydarolMMCs AJs
CaMOCTOSITENIFHOTO HM3Y4YEeHHUS, U TOATOTOBKH BOIPOCOB JIEKTOPY, TAKHUM O00pa3oM, JIEKIUsS
IIPOXOJUT I10 TUILY BOIIPOCHI-OTBETHI-IUCKYCcCcUs. MIHOTJa JTeKIMK IPOXOAAT B BUJE IPOOIEMHOMN
JICKIIMH C OCBEIICHUEM PA3TUYHBIX HAYYHBIX MTOAXO0/0B K IIOCTABICHHOM Ipolieme.

IIpu npoBeneHUN MPAKTUYECKUX 3aHATUI HEOOXOJMMO LIEJIEHAIPABICHHO MEPEXOaUTh
OT PEMPOAYKTUBHBIX METOJOB OOYyYeHHS K YaCTUYHO-TIOMCKOBBIM M HCCIIEAOBATEIBCKUM
METO/IaMHU.

Ha 3amstmssx  memecooOpa3sHO — MCHOJB30BATh  TEXHOJOTHIO  KOJUIEKTHBHOTO
B3aMMOOOYYEHUs, COBMELIas €€ ¢ TeXHOoJIoruei npodiaemuoro o0yuenus. Ilpu sTom HeoOxoaumMo
MO-BBIIIATH [TO3HABATEIBHYIO aKTUBHOCTH CTYJIEHTOB, OPTaHU3Ys CAMOCTOSITEIBHYIO PadOTy Kak
UCCIIEI0BATEIbCKYIO TBOPUECKYIO AEATEIbHOCTb.

Crenyer MCHONB30BaTh KOMILIEKC WHHOBALMOHHBIX METOJOB AKTHBHOTO OOydYeHWUS,
BKJIIOYAOIUI B ce0st:

- co3maHue TNPOOJIEMHBIX CHUTyallMii C MOKa3aTeIbHBIM pEIICHHEM TMPOOIEMBI
npernojiaBaTenaeM 1 6e3 Hero;

- CaMOCTOSITEIbHYIO TIOMCKOBYIO JESITEIBHOCTh B PEIICHUH MPOOJIEM, HAINPABISEMYIO
IpernoJiaBaTeseM;

- CAMOCTOSITEIIFHOE perIeHue Mpo0ieM 00yJatoIMMHCS 10 KOHTPOJIEM IPETIOaBaTEs.

Peanu3anus WHHOBAIlMOHHBIX METOJIOB OOYYEHHS BO3MOXHA C HCIHOJIb30BAHUEM
CJICIYIOIINX ITPHEMOB:

- pacKphITHE TpenojaBaTejeM NPUYMH M XapaKTepa HeyAad, BCTPEYAIOUIUXCS IPH
peleHny npooieM;

- IGMOHCTpAIUS Pa3HBIX MOAXO0/I0B K PEIICHUI0 KOHKPETHOU MPOOIIEMBL;

- QaHAJIM3 [TOJyYEHHBIX Pe3yIbTaTOB U OTHICKAHHUE IPAHUI] UX IPUMEHUMOCTH U JIP.

[Ipy mnpoBeneHWM 3aKIIOYUTEIHHOTO KOHTPOJS HEOOXOIMMO BBISIBUTH CTEIEHb
NpaBUIBHOCTH, 00BbEMa, ITTyOMHBI 3HAHWM, YMEHUH, HAaBBIKOB, IMOJYYEHHBIX INPH HM3Y4YEHUHU
Kyp-ca Hapsy C BBISBICHHEM CTENICHH CaMOCTOSATEIHHOCTH B TPUMEHEHHWH TOJYYEHHBIX
3HAHUM.

K uHTepakTUBHBIM METO/AaM, HCIIOJIB3YeMBIM TPU H3YyYeHHH IUCUUIUIMHBI «Teopus
IPOIIECCOB BBIMJIABKM W KOBLIEBOM 00paOOTKM CTajau», OTHOCATCS: HCIOJIb30BaHUE
npo-0JIEMHBIX METO/IOB W3JIOKECHUS MaTepualia ¢ TPUMEHEHHEM OHBPUCTHUYECKUX IPHEMOB
(co3maHue mNpoOJIEMHBIX CHUTyallMd M Jp.); a TakXKe CO3/JaHUE 3JIEKTPOHHBIX MPOAYKTOB
(mpe3eHTanuii).

6 YueOHO-MeTOAUYECKOE 00ecniedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIIMXCst
[Ipencrasneno B mpuioxxkeHuu 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeeHH s POMEKYTOUHOI aTTecTAlMI
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 0O0ecnevyeHue TUCIUIIUHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:



1. OcHOBBI MeTaJUTYpru4eckoro npousBojacTsa : yueOuuk / B.A. burees, K.H. BnouH,
B.M. Konokoneues, B.M. Canrannk. — Cankt-Ilerepoypr : Jlanp, 2017. — 616 c. — ISBN
978-5-8114-2486-3. — Tekcr : anekTpoHHBIN // DneKTpoHHO-0nOInoTeuHast cucrema «JIaupy :
[caiir]. — URL: https://e.lanbook.com/book/90165 — Pexum pocryma: mas aBTOPHS.
II0JIB30BATENECH.

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Korenpuukos, I'. Y. Teopust u TEXHOJOTUS METALUTYPTUU CTaJU: TEXHOJOTUYECKUE
pacue-Tbl Ha 0a3e PaBHOBECHOTO pacIpeeIeHHsI KOMIIOHEHTOB B CUCTEME METaJll — IIIJIaK — I'a3 ¢
UC-TI0JIb30BaHueM KomiibioTepHoit porpammbl «I' MUBBC — MUCuCy : yue6Hoe nocodue / I'. 1.
Ko-tenpaukoB, A. E. Cemun, A. A. Toncromymnkuit. — Mocksa : MUCHUC, 2011. — 54 ¢. —
ISBN 978-5-87623-418-6. — Tekct : anekrponnsiid // Jlanb : 31eKTpOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/116990

2. Cumonsr, JI. M. CoBpeMeHHBIE METOAbl M TEXHOJOTMU CHEIHAIBHON
JNEKTPOMETAIUTYP-TUM W QJJUTUBHOTO  TPOU3BOJCTBA:  TEOpPUS M TEXHOJIOTHUA
crempIeKTpoMeTauTypru : yueonoe mocooue / JI. M. CumonsH, A. E. Cemun, A. 1. KoueToB. —
Mockga : MUCHUC, 2017. — 182 c. — ISBN 978-5-906846-96-9. — TekcT : 351eKTpOHHBIH //
Jlanb : anexTpoHHO-OMOIMOTeuHas cu-crema. — URL: https://e.lanbook.com/book/105293

3. CepoB, I'. B. ®usnueckue OCHOBHI MPOHM3BOJACTBA: pPAaCUYETbl U KOHTPOIb
METaJUTyprude-cKux npoieccos | yaeonoe nmocobue / I'. B. Cepos, E. H. CunopoBa. — Mockaa :
MUCHUC, 2018. — 64 c. — ISBN 978-5-906953-44-5. — Tekct : snexkrpoHubiid // Jlanp :
3JIEKTPOHHO-OnOmoreunas cuctema. — URL: https://e.lanbook.com/book/108033

4. OU3UKO-XUMHUIECKUE MCCIIECA0BAHUS OKCH/IOB U IIIJIAKOBBIX CUCTEM : MoHorpaduwust / Bb.
P. T'enpunnckmii, 3. B. [lrompauna, B. H. Cenusano, /I. K. bemamenxko. — Mocksa
OU3BMAT-JINT, 2017. — 136 c. — ISBN 978-5-9221-1700-5. — TekcT : anektponHsiii // JIaHb :
3JIEKTPOH-HO-0nbOaroTeunas cucrema. — URL: https://e.lanbook.com/book/104999

B) MeToauyeckue ykasaHus:

Konecuukos 10.A., bynanos b.A., Cronsapos A.M. MeTamnyprudeckue TEXHOJIOTUH B
BBICOKO-TIPOM3BOUTENLHOM KOHBEPTEPHOM Iiexe: - Maruutoropck: M3a-Bo Marauroropck. roc.
TexH. yH-1a uM. ['.1. Hocosa

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecneuenne

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

7Zip cB0OOIHO pacrpocTpansemoe [10 OECCPOYHO

FAR Manager cB00OTHO pacnpocTpansemoe [10 0OECCPOIHO

IIpogdeccnonasibubie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
Hazpanue xkypca CchllIKa
DrexkTpoHHas 0a3a mepuoanveckux w3manuii East View
Information Services, OO0 «MMBHUC»
HaLII/IOHaJ'ILHa}I I/IH(I)OpMaLII/IOHHO-aHaJII/ITI/I‘-ICCKaH

cucreMa — Poccniickuii MHAEKC Hay4HOTO IUTHPOBAHUS
(PUHII)

https://dlib.eastview.com/

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

@enepalibHOE  TOCYAApCTBEHHOE  OIOJKETHOE
YUpEXKICHHAE «DenepanbHbIi uncturyt|URL: http://www1.fips.ru/
IPOMBINIICHHON COOCTBEHHOCTH

Poccuiickas  T'ocymapctBeHHass  OubOamoTeka.
Karanoru

JuIeKTpoHHbIC pecypekl Gnommotexn MITY um. https://host.megaprolib.net/MP0109/Web
I".1. HocoBa

OenepalibHBIl  00pa30BaTENBHBIA  MMOPTAT
OxoHomuka. Conuosnorus. MeHeHKMEHT

https://www.rsl.ru/ru/4readers/catalogues/

~ |http://ecsocman.hse.ru/

MexnyHnapoHast 0aza MOHOTEKCTOBBIX| Lo/ ik springer.com/
»KypHaIoB Springer Journals ) ' ]
MexnyHapoaHas pedeparuBHas u

IOJIHOTEKCTOBAs ~ chpaBouHas ©Oasa  gaHdbix [https://www.nature.com/siteindex

Hay4JHBIX M3MaHui «Springer Naturey

ApxuB Hay4HbIX KypHaloB «HaunoHanbHbIN

SIIEKTPOHHO-MH(OPMAIIMOHHBIN  KoHIoprmyM» [https://arch.neicon.ru/xmlui/

(HIT HOUKOH)
9 MaTepua/IbHO-TEXHUYECKOE oDecredyeHue TUCIUTIIHHBI (MOTYJIs)

MarepuanbHO-TEXHHUECKOE 00ecIieueHNe JUCIUTUINHBI BKITIOUACT:

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

- TEXHWYECKHMMH CPEICTBAMHU OOYYCHHMS, CIYKAUIMMHU Ui MPECTAaBICHHUA Y4eOHOI
uH(popMaluu OOJBIION ayAUTOPHH: MYJIbTUMEIUWHBIMH CPEACTBA XPAaHEHHUs, NepeJadyu u
npeJicTaBieHus yueOHOM HHpopManuy;

- CHIeIHAIM3UPOBAHHON MEOEIbIO.

2. Y4eOHast ayquTOpusl JUIs POBEICHHS PAKTUICCKUX 3aHATHI OCHAIIICHA:

- TEXHUYECKHMMH CPEICTBAMU OOYYEHMs, CIYKALIUMU Ui HpPEJCTaBIeHUS ydueOHOIl
uHpopManuu OOJIBIION ayAUTOPUH: MYJIbTUMEIUHHBIME CPEICTBA XPaHEHHs, Nepeaaddl u
npecTaBiIeHus yueOHOH nH(popMalnu;

- CHIeHaIn3UpOBaHHON MeOebIo.

3. YuebOHas ayauTopus A TPYNIOBBIX U MHIUBHUYaJIbHBIX KOHCYJIbTAIUH, TEKYIIETO
KOHTPOJISI M TPOMEKYTOUHOM aTTECTally OCHAIICHA!

- KOMITBIOTEpHOI TexHuKoit ¢ maketom MS Office, ¢ moxkirouenuem k cetu «MHTEpHET
U C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNbHYIO CPETY YHUBEPCHUTETA,

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

4. TTomenieHue 1151 CAMOCTOSITEIHHOM PabOThHI OCHAIIICHO:

- KOMITBIOTEPHOI TexHHKoit ¢ maketom MS Office, ¢ monkirouenuem k cetu «MHTEpHET
U C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNbHYIO CPETY YHUBEPCHUTETA,

- CTIeMAIN3UPOBAHHON MEOETIBIO.

5. ITlomemenune st XpaHeHUS M NPO(UIAKTHYECKOrO OOCTYKHBaHUS Y4eOHOTO
000pyI0BaHUS OCHALIECHO:

- CIICIMATTU3UPOBAHHON MEOETBIO: CTEUTaKaMH I XpaHEeHUsI yueOHOTO 000y I0BaHHS;

-MHCTPYMEHTaMH JJIsl PEMOHTA Y4eOHOTr0 000py10BaHMS;

- mkadamu I XpaHeHus yaeOHO-METOMUECKON TOKYMEHTAIINY H MaTEPUAIIOB.

6. YueOHast aynuTOpHs A BBINOJIHEHHUS KYPCOBBIX IMPOEKTOB (paboT) OcHalleHa:
KOMITbIOTepHass TexHuka ¢ makerom MSOffice, ¢ monkirouennem k cetu «MHTEpHET» U C
JOCTYIIOM B DJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CPETy YHHBEPCHTETA.

Crenmanu3upoBaHHas MeOelb


http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web
http://ecsocman.hse.ru/
http://link.springer.com/
https://www.nature.com/siteindex
https://arch.neicon.ru/xmlui/

[MPUJIOXXEHHUE 1
6 YueOHO-MeToIuuecKoe 00ecrieueHre CaMOCTOATENBHOM paboThl 00yJaIOIINXCs

AynuTOopHas caMoCTOsiTeNIbHas paboTa 00y4JaroMMUXCsl OCYIIECTBISAETCS Ha MPAKTUYECKUX
3aHATUAX B BUJC BBIOJHEHUS YIIPAXKHEHUN W PELICHUS 3a7au Ha TpeHa)kepax MMMHTATOpax B
AOC, B KOTOPBIX COUETAIOTCS DJIEMEHTHI TEOPUHU U MPAKTHKH CTAJCTUIABUIIBHBIX MPOIECCOB, IO
3aJJaHUIO U MOJ] KOHTPOJIEM MPENOo/1aBaTes.

BueaymutopHass camocrosiTenbHas paboTa O0OyYalOUmIMXCS OCYIIECTBISETCS B BHIC
U3YYEHHUS yUeOHOU JUTEepaTyphl O pa3/esiaM JUCIHUILTUHEL.

Bonpocs! 1 3aganus A5 NPaKTUYECKUX 3aHATHIA U IPOBEICHUS CAMOCTOSTENIFHON PabOTHI
no gucuuiuinHe «Teopusi TPOLECCOB BBHIIUIABKU CTallW» OMYOJMKOBAHBI B  CIIEAYIOLIEM
yueOHO-MeTonudeckom obOecnieuenun: KonecnukoB HO.A., bymanoB B.A., CromsipoB A.M.
MerTannyprudeckue TEXHOJIOTUM B BBICOKONPOU3BOJUTEILHOM KOHBEPTEPHOM Iiexe: YdueO.
nocobue nox pexn. B.A. bureesa.- Maruuroropck: M31-80 MarHuToropck. roc. TeXH. yH-Ta UM.
I''1. Hocosa, 2018. — 379 c.

OneHouHbIe CpEeACTBA JUIA TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH, NPOMEKYTOUYHOU
aTTecTalliy 10 UTOTaM OCBOEHUS TUCUUTUIHHBIL:

Yemuwii onpoc

1. VcrpoiictBo mnynbTa  ynpaBleHHsS ~ KOHBEPTEPOM HA  MMMTATOpe-TpEeHaxEpe:
«MamuHucT UCTpUOyTOpPaX.

2. YcrpoiicTBa U MOJA4M Ta3000pa3HBIX PEAareHTOB B KOHBEPTEpHYIO BaHHY. Coruio
JlaBasis.

3. TexHosorus BBIIUIABKHM CTAIHM B KOHBEPTEPE HA UMHTATOPE- TpeHaKEpe: «MallMHUCT
AuCTpUdyTOpa».

4. Meroauka BBIIOJHEHUS] CPAaBHUTEIBHOTO AaHAIM3a TEXHOJIOTMYECKHX MapaMeTpoB
IUTaBKH CTaJId B KOHBEPTEPAX ¢ KOMOMHUPOBAHHOM MPOyBKOM

5. H3yueHue mnynbTa ympaBleHUS M TEXHOJOTMU OOpabOTKM MeTajyla Ha arperare
JAOBOAKH CTAJH IIPU IOMOILIM UMHUTATOpa-TpeHaxképa: «CrajieBap arperata J0BOAKH CTaJIH
KKL OAO «MMK»».

6. Buasl ra3oB okuciauTeNnen A1 NPOJyBKH METalla B KOHBEPTEpaxX M CrocoObl BBOAA UX
B KOHBEPTEPHYIO BaHHY.

7. 3aKOHOMEPHOCTH JBM>)KEHUS rasa o KaHajaM IIepeMEeHHOI'0 CEUSHMS.

8. OcHOBHBIE TapamMeTpsl  KUCIOPOJHOTO  JAYThs:-  YHCTOTA, JIaBJICHHE,
MHTEHCUBHOCTb  INPOJYBKH, CKOPOCTh UCTEUEHMUS], ITIOTHOCTb.

9. OO0mas xapakTepucTHKa coruia JlaBas u MpUHIMIT €r0 padoTEHI.

10. CrpykTypa KOHBEpTEpHOI BaHHBI MTOCTIE 3AJMBKHU JKUAKOTO UyTYHA.

11. BeIX0J1 )HUAKOTO MeTalla B KHCIOPOJAHOM KOHBEPTEPE U ONPENENIONIUE €ro (PaKTOPHI.

12. Tlopsiok BBOJIa HEMETATUTMUECKUX MaTepPHaioB B KOHBEPTED.

13. KonBepTepHBIi Ta3: COCTaB, TEMIIEpaTypa, 3albUICHHOCTh, OPTaHU3AIMS €ro
OTBOJa W OYMCTKH.

14. JlyTheBoi peXMM KJIACCUYECKON TEXHOJIOTUU KHCIOPOIHO- KOHBEPTEPHOM TUTABKH.

15. B03MOXHOCTH MPOBEACHUS AeCyIbdypaluyi MeTajia B KHCIOPOJHOM KOHBEPTEpE.

16. M3meHeHne cpemHed TeMmepaTypbl MeTaia 1Mo XOIy NpoayBKu. Oxiaxmaromiee
BO3/IEIICTBHUE NTPUCAIOK.

17. CtpykTypa KOHBEpPTEpHOIl BaHHBI B MEPHOJ MaKCUMAJIbHBIX CKOPOCTEH OKHCICHUS
yriaepona.

18. XapakrepucThka SJKHJIKOTO 4YyryHa Kak OCHOBHOTO MaTephalia KJIacCHYeCKOH
TEXHOJIOTHH KUCIOPOAHO- KOHBEPTEPHOM IUIABKH.

19. Merannuyeckuii JIoM: Ha3HAYEHUE U CBOMCTBA.

20. CooTHOLICHHE MEXAY YyTyHOM U JIOMOM B IIMXTE KHCIOPOIHBIX KOHBEPTEPOB M
(hakKkTOpBI, €ro ONpeACIISIOIINE.



21.

OcHOBHBIC onecpanun KJIAaCCUUECKOM TCXHOJIOI'NHN BBIIIJIaBKH CTajln B

KHCIIODOJHOM KOHBEpPTEPE: CYIIHOCTb, IIOCIEN0BATENBHOCTE M MPOAOKUTEIBHOCTE HX
IIPOBE/ICHMUS.

22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.

TeroBoe cOCTOSIHME KOHBEPTEPHOM BaHHBI ITEPE]] TPOTYBKOM.

JlnHamuka cocTaBa I1aka Mo Xoay IPOyBKH B KOHBEPTEPE C BEpXHEM MMojaueii 1yThsl.
IInaBuKOBBIN MITIAT: HA3HAYCHUE, COCTAB M CBOMCTBA.

N3BecTh: Ha3HAUYCHKE, COCTAaB U CBOMCTBA.

[Toka3zarenu nu1akooOpa3oBaHUS U MX U3MEHEHUS 110 X0y MPOAYBKH.
Krnaccudukanmsi COBpeMEHHBIX CIIOCOOOB TUIABKH CTAIM B KOHBEPTEPAX.
Kom0OuHMpoBaHHast Ipo1yBKa KOHBEPTEPHON BaHHBI: HA3HAUYEHUE U PEarcHTHI.
CTpyKTypa peakilMOHHOW 30HbI MPU MPOYBKE METAJIJIa CHU3Y.

OCHOBHBIE 3JIEMEHTHI KOHCTPYKIUHU (YPM JUIs IOJJa4u TyThs CBEPXY.

JyTbeBBIE YCTPOUCTBA IPH NIPOAYBKE METAJIA CHUZY.

PacTBOopuMOCTb ra3oB B MeTajlIe.

CnocoObl  KOBIIIEBOM 00paOOTKM MeTa/ula. 3ajadd, pelraeMbie IPH  KOBIICBOU

00paboTKe MeTalIa pa3TuIHBIMH CIIOCO0AMMU.

34. CnocoObl BHENEYHOM necyiabpypauuu uyryHa. TpeOoBaHus, HpeabsBIsieMble K
necyiabhypaTopam.
35. Jlecynb(dypauus yyryHa BIyBaHHEM IMOPOIIKOOOPA3HBIX MaTEPHAIIOB.



IMPUJIOKEHUE 2

7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl MPOBEACHUS NMIPOMEKYTOUHON aTTecTAlNM:

CTpyKTYpHBIN 2JIEMEHT
KOMIIETEHIINH

[Inanupyembie
oOydeHus

PE3yNbTaThI

OrneHOYHBIC CPEICTBA

[IK-2 OpraHH3yeT COTJIACOBAHHYIO pa60Ty II0 BBIIIOJIHCHHIO TCXHOJIOIT'MYCCKUX onepaunﬁ o IMOJIYYCHHUIO MCTaJIJIyprI/I‘{eCKOfl MIpoAYyKIHUH, €€

nanpHeHnen oopadoTke

[1K-2.1

Opranuszyer paboty 1o
BBIITOJIHEHHUIO TEXHOJIOI'MYCCKUX
onepanui 1o MIOJIYYEHUIO

METALTYPTHYECKON MPOJYKIINH, €€
nanpHenen oopadoTke

HepequL TCOPCTUYCCKUX BOIIPOCOB:

ocoarwhE

12.

13.
14.

15.

CBoiicTBa METAIITypPrHUECKUX PAcIUIaBOB: YYT'yHA, CTAJIN U IIIJIAKOB.
TemmeparypHblil pexXUM B KUCIOPJHOM KOHBEPTEpE.

Oran 3anuBku yyryHa B KK.

IIponyBka kak ocHOBHasl TexHosiornueckas onepauus B KK.
«[ToBanka» KOHBepTepa.

OcCHOBHBIE TapaMeTpbl KHUCIOPOAHOTO AYThs: YHCTOTA,
WHTCHCUBHOCTh  TPOJYBKH, CKOPOCTh UCTEUEHHS, TUIOTHOCTD
CTpyKkTypa KOHBEPTEPHOM BaHHBI OCIE 3aJIMBKH KUAKOTO UyT'yHa
OcoOeHHOCTH TEXHOJIOIMHU Niepesiesia HU3KOMapraHIlOBUCTHIX YyTYHOB.
Oco0eHHOCTH TEXHOJIOTHH Tepenena pochoprucThiX YyryHOB.

JaBJICHHE,

. OcOOGEeHHOCTH TEXHOJIOIMHU Nepesiesia BaHaAUNHCOIepKalluX YyT'YHOB
. Koppektuposka

TEXHOJIOTHH
¢dbocdopuctoro yyryna
CdopmynupoBaTh NPOU3BOACTBEHHOE 3a/laHW€ Ha BBHIIUIABKY CTalld MapKu
0912C

CdopmynrpoBaTh NPOM3BOACTBEHHOE 33JaHHUE Ha BBIMJIABKY cTanu Mapku 0810
JluHaMuKa cocTaBa IIIaka 10 X0y IPOJYBKU B KOHBEPTEPE C BEPXHEHU NOfaden
IyThs

JlaTh XapakTepUCTUKY MPOLIECCY OCMOTpA U 3alPaBKH (PyTEPOBKH

KOHBEPTEPHON  IUIABKM TNpPHU  MPOIYBKE




CTpyKTYpHBIH 3JIEMEHT
KOMIIETEHIIUH

[Inanupyemsle
oOyueHus

pe3yNbTaThI

OneHouHble CpeacTBa

16. Onucarb MeTOAbI ONpeAeIeHNs TOKa3aTellell KOHBEPTEPHOU IIaBKU

17. IlponeMOHCTpUpOBaTh HAaBBIKM B ONPEACICHUM OCHOBHBIX IIOKa3aTesei
KOHBEPTEPHOH IUIaBKH, MPEAJIOKHUTh MEPOIPUATUS [0 IOBBIIIEHUIO BBIXOJA
TOJIHOTO METaJuIa B KUCIOPOAHO-KOHBEPTEPHOU IIIaBKE




0) Ilopsinox mnpoBedeHHUs] NPOMEKYTOYHON AaTTeCTAllMH, MOKA3aTeJu W KPUTepUH
OLlCHUBAHMUSL:

[TpomexxyTouHast arTecTanus Mo AUCHUIUIMHE « Teopust mporeccoB BHIIUIABKH CTAJIM» BKIIOYAET
TEOPETUYECKHE BOTPOCHI, TO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUSI 00YUAIOIIUMUCS 3HAHUH, U
NPaKTUYECKHE 3a/laHusl, BBIABIIONIME CTENCHb C(POPMHUPOBAHHOCTH YMEHUH W BIaJCHUM,
POBOIUTCA B (hOpME IK3aMEHa.

DK3aMeH 10 JaHHOW JUCUUILUIMHE TPOBOAUTCS B YCTHOM (hopme.
IToxa3aTen U KPUTEPUH OLCHHBAHUSA JK3aMeHA:

— Ha OLEHKY «OTJHYHO» (5 OamnoB) — oOOydaroluiicss JEMOHCTPHUPYET BBICOKUN YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TIy0OKoe 3HaHue
yueOHOro Martepuanga, CBOOOJHO BBHIMOJHSET MPAKTUYECKHE 3a/laHus, CBOOOIHO ONEpUpyeT
3HAHUSAMHU, YMEHUSMHU, TPUMEHSET UX B CUTYallUAX MOBBIIICHHON CIIOKHOCTH.

— Ha OILIEHKY «xopomo» (4 Oamna) — oOyyaroluics IEMOHCTPUPYET CpEeIHUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMIICTCHIIMN: OCHOBHBIC 3HAHMS, YMCHHS OCBOCHBI, HO JOIMYCKAIOTCS
HE3HAYUTEIIbHBIC OIMOKH, HETOYHOCTH, 3aTPYAHCHHUS IIPH aHAJTUTHYECKUX OTIEPaIUsX, IEPEHOCE
3HAHWIA U YMEHUI Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OLIGHKY «YyJI0BJIETBOPHUTEJIBLHO» (3 6amia) — oOydyarouuiicss JeMOHCTPUPYET MOPOTOBBIi
YpOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHIIUI: B X0JI¢ KOHTPOJIBHBIX MEPONPHUSATHHA JOMYCKAIOTCS
OIIMOKH, MPOSBISAETCS OTCYTCTBHE OTHENbHBIX 3HAHUM, YMEHUH, HABBIKOB, OOy4arolIUiics
WCTIBITHIBAET 3HAYUTEIbHBIC 3aTPYJHECHUS NPU ONEPUPOBAHUN 3HAHUSMH U YMEHUSIMU MPU UX
IIEPEHOCE HA HOBBIE CUTYAIINH.

— Ha OLIEHKY «HEeYyJ0BJIeTBOPUTEJIbHO» (2 Oamia) — oOydarouuiicss 1eMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro MaTepuana, I0MyCcKaeT CylleCTBeHHbIC OIMOKHU, HE MOXKET IMOKa3aTh
MHTEJUICKTYaJIbHbIC HaBBIKU PEIICHUS MPOCTHIX 3a/ad.

— Ha OLICHKY «HeY/A0BJIeTBOPUTEIbHO» (1 6ain) — oOydaromuiicss He MOXET MoKa3aTh 3HAHUS Ha
YpOBHE BOCITPOU3BEICHUS U OOBSICHEHUSI MH(POPMAIIUK, HE MOXKET MOKa3aTh UHTEIUICKTyaJIbHbIE
HAaBBIKH PEIIECHUS MTPOCTHIX 3a7ad.



