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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa u ogoopeHa s peanm3aiuu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceannu Kageapsl MeTalTypruu U XUMHYECKUX TEXHOJIOTHI

[Iporokonm ot 20 . Ne
3aB. kadenpoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanusanuu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTalmypruu U XUMHYECKUX TEXHOJIOTHI

[Iporokonm ot 20 . Ne
3aB. kadenpoii A.C. XapueHko

Pabouas mporpamMma nepecMoTpeHa, 00CykieHa 1 000peHa s peaynm3aruu B 2028 - 2029
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl MeTaTypruu 1 XUMUYECKHX TEXHOJIOTUI

[Iporokon ot 20 . Ne

3aB. kadenpoit A.C.?apqemco

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM ToJly Ha 3acefaHuu Kadeapsl MeTaTypruu 1 XUMUYECKHX TEXHOJIOTUI

IIporokom or 20 . Ne
3aB. kadeapoii A.C. XapueHko

Pabouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
yueOHOM rojty Ha 3aceqaHuu Kadeapsl MeTauryprud 1 XUMHUECKUX TeXHOJIOTHIA

[Iporokom ot 20 . Ne

3aB. xadenpoit A.C. ?apquKO




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

Lensimu ocBoeHust JUCHUIUIMHBI «[IprMeHeHne ToIMBa B METaNIyprU4ecKoM
mpoLecce) SBJSIOTCS: Pa3BUTHE y CTYACHTOB JIMYHOCTHBIX KadyecTB, a Takxke (HOpMUpPOBAHHE
oOuienpoecCHOHANbHBIX U MPO(PECCHOHAIBHBIX KOMIETEHUHUH B  COOTBETCTBUU C
tpedboBanusiMu ®I'OC BO mo nampasienuto noaroroBku 18.03.01 Xumuueckass TEXHOIOTHUS;
npuobpereHue 00y4arOIIUMUCA 3HAHUI TEOPETHUECKUX OCHOB M MPHUHIIUIIOB MPaKTHYECKOM
peain3aiuy COBPEMEHHBIX CIIOCOOO0B MPOU3BOJICTBA YEPHBIX U LIBETHBIX METAJLIOB.

2 MecTo JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hucnunnuna [Ipumenenue TominBa B METALUTYPTHYECKOM IPOIIECCE BXOJIUT B YacTh
yueOHoro miana GopMupyeMyro ydacTHUKaMu 00pa30BaTelIbHBIX OTHOIICHUN
00pa3zoBaTeNbHON MPOTPAMMBI.

Jlnst u3ydeHus TUCIUIUIMHBI HEOOXOAMMBI 3HAHUS (YMEHHUS, BIaJICHHS ),
c(hOpMHUPOBAHHBIC B PE3YNIbTaTEe U3YUCHUS TUCIUIUIAH/ TPAKTHK:

TexHOoMorus yriiepoIHbIX MaTepruaIoB

IToaroroBka yrieu st KOKCOBaHUs

Teopernueckre OCHOBBI XMMHYECKOM TEXHOJIOTHUH TOIUIMBA U YTIEPOIHBIX
MAaTepHaJIOB

3nanus (yMEHHUs, BIQJICHUS ), TIOJTyYEHHBIC IPY U3YYECHUU JAaHHOUW THUCIUILTAHBI
OyayT HEOOXOIMMBI JJIsI U3YICHUS TUCITUILTAH/TIPAKTHK:

[IpousBoACTBEHHAs - IPEAAUIIIIOMHAS MMPAKTHUKA

IToaroroBka Kk cgave v caavya rocyJapCTBEHHOTO SK3aMeHa

[ToaroroBka K mpoieaype 3aliuThl U 3alIKUTa BBITYCKHON KBaTU(UKAIUMOHHON
paboThl

3 Komnerennun ody4uaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHUILIMHBI (MOAYJIs1) M IUIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pesymbrate ocBoeHus gucuMiuiuHel (Moxyns) «lIpumeneHue TomiMBa B
METAJUTypIrHUeCKOM  Ipolecce»  OOydaroluiics  JTobKeH — o0jajaTh  CIEAYHOIIUMHU
KOMIIETEHIMSIMMU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKCHUS KOMIICTCHIIN

[TK-4 Cniocoben popmupoBaTh parimoHaIbHbIEC TOKA3aTEIN KaueCTBA TOTLIMBA JIJIs
MOBBIIIEHUS YPPEKTUBHOCTH MPOU3BOJICTBA METAJUTYPTUYECKOM MPOTYKITUI

I1K-4.1 dopMupyeT palvoOHaIbHbBIE IOKA3aTENIN KaueCcTBa TOIIMBA  JUIS
noBbIIeHUS 3()()EKTUBHOCTH MPOU3BOCTBA METAITYPIUUECKOM
IPOAYKIMH




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 3 3aueTHbIX eaunul] 108 akaa. yacoB, B TOM

HHUCJIIC:

— KOHTaKTHas pabora — 17,2 akaj. 4acos:
— aynutopHas — 14 akaj. 4acos;
— BHeayauTopHas — 3,2 akKaJl. 4acoB;

— camocTosTenpHas pabora — 82,1 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;
— MO/ATOTOBKA K 3K3aMeHy — 8,7 akaj. Jac

<DopMa aTTeCTaluu - 3K3aMEH

AynutopHas g g
KOHTakTHas paboTa = = dopma TeKyIero
5 H
B aKaJl. yacax 3 Bug KOHTPOJIA
Pasnen/ Tema 2 (B axan ) == . P Kon
> 3 © | caMOCTOSITENbHON | yCIIeBaeMOCTH U
JTUCLUTUTAHBI x £ o . | xommerenyu
o & padoThI MIPOMEKYTOUHOM
na6. | mpaxr. [ €8
Tek. 2'S aTTecTaluu
3aH. 3aH. | U &
1. Ponb kokca B
arJoMepaIroHHOM Ipolecce
COop, aHaU3 U
CHUCTEMaTHU3aIUs
Cocrasienue
“HPOPMAITUH C
1.1 ®opmupoBanue u AHHOTAIUH 110
HalKUCaHUEM
MOJIrOTOBKA Teme. BrisBieHue
arJoMeparoHHOM IIMXTHI K [UIAHATKOHCTICKTA | e yepbIX C10B 1
P 5| 1 1 16 1o Teme. TK-4.1
cnexanuto. Criekanue UX Tpe/ICTaBIICHHE.
IToaroroBka k
ariaomepata. I'opeHue Pazpabotka TecToB
MPaKTHYECKUM .
TOIIJIMBA o Teme. Y CTHBII
3aHATHAM.
onpoc
IToaroroBka k
YCTHOMY OIIpOCY
Hroro o pazneny 1 1 16
2. Ponb KoKca B JOMEHHOM
npoiiecce
2.1 IlluxToBbIE MaTepHaIbl
JOMEHHO} IIIaBKH: Co6op, ananus u
CBIPbEBBIE, IIPOMBIBOYHBIE, CUCTEMaTHU3aIUs
(hopMHpYIOIIHE TAPHUCAK “HPOPMAIIUH C Cocrasnenne
PMHDYIO P ? P aHHOTAIUH T10
¢urockl, KOKC. AHam3 HalKCaHUEM
TeMe. BrisiBnenue
XHUMHYECKOTO COCTaBa, MUIAHA “KOHCTIEKTA | OB 1
(HDUBUKO-MEXaHHUYECKUX U 1 2 16 0 TEeMeE. TK-4.1
UX Tpe/ICTaBIICHHE.
(HDUBUKO-XMMUYECKUX IMonroroBka k
. PazpaboTka TecToB
CBOWCTB LIMXTOBBIX MPaKTHYECKUM -
o TeMe. Y CTHBIN
MaTepuayoB. AHaIN3 U 3aHATHAM.
5 onpoc
CUHTE3 B TpeOOBaHUX, IoxnroroBka
MPEeIbABISEMbIX K KaUeCTBY YCTHOMY OIIpOCY
HIMXTOBBIX MaTEPHAJIOB.
2.2 JIBW>KeHHUE ITUXTOBBIX CocraBnenue
COop, aHanu3 1
MaTepHaJIoB IPH 3arpy3Ke B AHHOTALIUH T10
CHUCTEMaTHU3aIUs
neYb KOHYCHBIM U WH(OpMALIHT © Teme. BrisBieHue
0ECKOHYCHBIM 1 1 18,1 p KITIOYEBBIX CJIOB U K-4.1
HalKUCaHUEM
3arpy304HbIMU UX Tpe/ICTaBIICHHE.
. TUIaHA -KOHCIIEKTa
yCTpOICTBaMHU. 10 TeMe PazpaboTka TecToB
DopMUpOBaHUE CIOS ' 1o TemMe. Y CTHBIN




IIUXTHI HA KOJIOIIHUKE
noMeHHo#t neun. [{udposoit
aHaJIM3 ¥ CHHTE3 MPU

ITogroroBka k

(hopMyTHpPOBAHUH MPaKTHICCKHUM
TpeOOBaHUSI K 3aHATHSIM. ompoc
pachpeieNieHUIO X TOBBIX IToaroroska K
MaTepHajIoB Ha KOJIOIIHHUKE YCTHOMY OTIpOCY
U YIIpaBJICHUH
pacrpeiesicHIEM.
2.3 I'opeHue Toruusa y
(bypM TOMEHHOH mevn.
Peakuuu ropeHus yrieponaa
KOKCa, BIyBaeMOTO
MBUICYTOJILHOTO TOTLTHBA,
YIJIEBOIOPOJIOB COop, aHaU3 U
ra3000pa3HOTO U KUAKOTO CHCTEMAaTH3aIUs
CocraBneHnne
ToruBa. dusnyeckoe uHbOpMAIHH C
aHHOTAIMH 10
COCTOSIHUE 30HBI TOPEHHUSI. HAIMCAHUEM
TeMme. BrisiBiieHne
OxuciieHue 4yryHa B MJIaHa-KOHCIICKTa
KJIFOUEBBIX CJIOB U
(dbypMeHHOM ouare. 20 IO TEeME. IK-4.1
UX Tpe/ICTaBJICHHE.
TTokazarenu, IToaroroBka x
Pazpabotka TecToB
XapaKTePU3YIOIIHE TOPCHHE MIPAKTUYECKAM "
o 10 TeMe. Y CTHBIN
toruBa. [{udposoii aHamm3 3aHATHAM. OIDOC
U CUHTE3 IIPU PACCMOTPEHHUU IToaroroska K P
BHJIOB TOILUIMBHBIX J100aBOK YCTHOMY OTIpOCY
Y BOCCTAaHOBUTEJIEH,
B/yBaeMbIX uepe3 GypMaI
JUISL YIYYIICHUS
pe3yIbTaTOB TOMEHHOM
IUIaBKH.
2.4 TermooOMeH B
JIOMEHHOI reun. Temnnosbie
OamaHchl. Xapaktep CO6op, aHaU3
W3MEHEHHUS TeMIepaTyp 1o CHCTEMAaTH3aIUs
CocraBienne
BBICOTE M CEUEHUTO “HPOPMAIIUH C
. aHHOTAIUH 110
nmoMeHHO# neun. CTyrneHn HalMCaHUEM
TeMe. BrisiBenue
TermrooOMena. Buapr o0mux MJ1aHa -KOHCIICKTa
KIJIFOUEBBIX CJIOB U
M 30HAJILHBIX TEIJIOBBIX 12 110 TEME. I1K-4.1
UX TIPE/ICTaBJICHHE.
6amancos. [TokasaTenu IMoaroroska k
. Pa3paboTka TecToB
TEIUIOBOH paboThI TPaKTUIECKHM -
. . 10 TeMe. Y CTHBIN
noMeHHo# neun. [{udposoit 3aHATHAM. OIDOC
aHaJu3 U CHHTE3 B CIIoco0ax IToaroroska p
pacuéra yaeapHOro pacxoja YCTHOMY OTIPOCY
KOKCa HpI/I U3MCHCHHUU
YCIOBHI pabOTHI MEYH.
HWroro no pazaeny 66,1
HWroro 3a cemectp 82,1 SK3aMeH
HToro no nuCUMIUINHE 82,1 3K3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

C umenpio peanu3allMd KOMIETEHTHOCTHOTO TMOAXOJa, a Takke (HOpMUPOBAHHS H
pa3BuTHs MPO(PECCHOHATBHBIX HABBIKOB OOYUYAIOUIMXCS PEATM3YIOTCS CIEAYIOIINE CPEICTBa,
CTIOCOOBI M OpPraHU3aIMOHHBIE MEPOIPUSATHS:

- U3y4EHUE TEOPETHUYECKOI0 MaTepHaja JUCLUIUIMHBI Ha JIEKIUSAX C MCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX TEXHOJIOTUH;

- CaMOCTOSITEJIbHOE HW3Y4YEHHE TEOPETUYECKOr0 MaTepuana JAUCHMIUIMHBL  C
MCIOJIb30BAHUEM METOMUECKUX Pa3padO0TOK, CIIEUAIbHON yueOHOM U HAYyYHOU TUTepaTyphl;

- (hopMupoBaHHEe U pa3BUTHE NMPO(HECCHOHATBLHBIX HABBIKOB 00YUYAIOMIUXCS HA
n1ab0paTOPHBIX 3aHITHSIX.

B wu3nokeHWM JEKIMOHHOTO MaTepualia M TpH MPOBEACHUH OOydaromMXCs Ha
71a00paTOPHBIX 3aHATHSX MPEANoaracTcs Nepexoa OT PENPOAYKTUBHBIX METOAOB O0YYECHHUS K
YaCTUYHO-TIOMCKOBBIM U MCCIEAOBATENbCKUM  METOJaM, pPa3BUBAIOIIUM  JIOTUYECKOE,
TEOPETUYECKOE MBILIICHUE, YMEHHE apryMEHTUPOBATh U OTCTauBaTh COOCTBEHHOE MMOHUMAaHHE
Bo-nipoca. C 3TOM LEIbI0 BO3MOXKHO HCIIOJIB30BAHME METOJOB IBPUCTHUYECKHX BOIPOCOB U
OpaHiHCTOPMHUHTA (MO3TOBOM aTaky).

[Tpu npoBeneHuM 1a00PAaTOPHBIX 3aHATHH MPEIONaraeTcsi UCI0JIb30BaHUE
TEXHOJIOTUHU B3aUMOOOYUYCHMS.

CamocrosTenbHas paboTa CTyIEHTOB J0JKHA ObITh HAallpaBlieHa Ha 3aKperieHue
TEOPETUYECKOI0 MaTepuaa, U3JI0KEHHOTr0 MIperoiaBaTesieM, Ha IpopaboTKy TeM,

OTBEJICHHBIX HA CaMOCTOSTENIbHOE M3Y4YEHHUE, Ha IMOATOTOBKY K J1a0OpaTOPHBIM 3aHATHSAM,
IIOATOTOBKY K UTOIOBOM aTTECTALUU.

B xope 3aHATHI pearonaraeTcs UCI0JIb30BAHUE KOMIUIEKCA HHHOBAILMOHHBIX METOI0B
aKTUBHOI'O OOYYEHHUs CTYAECHTOB, BKIIOYAIOLIETO B ceO:

- CcO37aHHMEe NPOOJEMHBIX CHUTyallMd C IOKa3aTeJIbHBIM PpELIEHHEM HPOOIEMbI
IIpenoaaBaTeieM;

- CaMOCTOSITEJIbHYIO IIOMCKOBYIO JIEATEIBHOCTh B pEIIEHHH Y4eOHBIX Ipobiiem,
HaIPaBJIIEMYIO IIPEIIOAABATEIIEM;

- CAaMOCTOSTEJIBHOE pelIeHre TpoOIeM CTYASHTaMU 1101 KOHTPOJIEM ITperoiaBaTels.

Peanu3zanus ”HHOBAIIMOHHBIX METO/I0B O0Y4YEHHUsI BO3MOXKHA C MCIIOJIb30BaHUEM
CIIEYIOIINX IPUEMOB:

- HHCTPYKTaX CTYJEHTOB I10 COCTABJICHHUIO Ta0JIUL], CXeM, TpapHKOB C MPOBEJCHUEM
MOCJIEAYIOLIErO UX aHAJIN3a;

- IPUMEHEHHE PEKOMEHJAlMi IO COCTaBIEHUIO TE3UCOB M KOHCIEKTOB IIO
IIPOYUTAHHOMY MaTepuaiy;

- pacKpbITHE MPENoIaBaTeIeM IPUUYHMH U XapaKTepa Heylad, BCTPEYAOIUXCs U
peleHny npooiem;

- IGMOHCTpalXs ATbTEPHATUBHBIX MOJX0I0B K PEIICHUI0 KOHKPETHOH MPOOIJIeMBI;

- QHAJIU3 TIOJYYEHHBIX PE3YJIbTaTOB M OTBICKAHUE I'PAHUL] MX TPUMEHUMOCTH;

- NCTIOJIb30BAHUE 3a/IaHUH [T CAMOCTOSATENIbHOM PabOThI ¢ U30BITOYHBIMHU JaHHBIMH.

6 Y4eOHO-MeTOqMYECKOE 0OOecTIedeHHe CAMOCTOATEILHOM padoThl 00y4Yarommxcst

[IpencraBieHo B mpuiiokeHuu 1.

7 OueHOYHbIE CPEACTBA ISl POBEICHUS IIPOMEKYTOYHOM ATTeCTALUN
[IpencraBieHbl B IPUIOKEHUN 2.

8 YueOHo-MeTOAMUEeCKOEe M HH(pOpPMALIMOHHOE o0ecTieueHne U CIUTITHHBI
a) OcHoBHas JUTEpaTypa:



1. OcHOBBI METAJUTYPTrHYECKOro Ipou3BoAcTBa : yueOHukK / B.A. burees, K.H. Brosus,
B.M. Konokonbues, B.M. Canranuk. — Cankr-IlerepOypr : Jlanb, 2017. — 616 ¢. — ISBN
978-5-8114-2486-3. — TeKcCT : 3MeKTPOHHBIN // DIEKTPOHHO-OUOINOTEYHAS
cucrema «Jlaupy : [caiit]. — URL: https://e.lanbook.com/book/90165

0) JonosHuTebHAS JJUTEpaATypAa:

1. UBnes, C.A. Meramnypruueckue TEXHOJIOTMU. MeTamnyprusi 4YEpHbIX METAJIOB :
yuebHoe nmocobue / C.A. Msnes, M.II. KnroeB. — Mocksa : MUCHUC, 2017. — 45 ¢. — ISBN
978-5-906846-57-0. — Tekcr : 31MeKTPOHHBIH // DAEKTPOHHO-OMOIMOTEUHas cucteMa «JIaHb :
[caiiT]. — URL.: https://e.lanbook.com/book/108106

2. bez6oponos, FO. H. MapkupoBka craneii u crjiaBoB: YueOHoe nocodue / bezbopoaos
I0.H., T'ammaxmeroB P.H., Yankun W.A. - Kpacnosp..COY, 2016. - 130 c.: ISBN
978-5-7638-3406-2. - Tekcr: AJICKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/967378

3. CrenpanabHbIe CTaId M CIUIaBel: YueOHoe rmocodue / Kosamea A.A., Jlomaruna E.C.,
Anukuna B.U. - Kpacnosp.: COY, 2016. - 232 c.: ISBN 978-5-7638-3470- 3 - Tekcr :
anekTpoHHbIi. - URL: https://new.znanium.com/catalog/product/967770

4. Mapuenko, H.B. Metamnypruueckoe coipse : yued. mocodue / H.B. Mapuenko, O.H.
Kostyn. - Kpacnosipck ; Cub. denep. yu-t, 2017. - 222 c. - ISBN 978-5- 7638-3658-5. - Tekcr :
anekTpoHHbId. - URL: https://new.znanium.com/catalog/product/1031871

B) MeToanuyeckue yKasaHus:

1. Cubararymuiun C.K., BaranoB A.U., Xapuenko A.C. BnusHue ypoBHs 3achlil U
ra3oBOro IOTOKa Ha YIJIbl OTKOCa MaTepUaJOB B MOJENIM KOJOUIHMKA JOMEHHOM HeuH.
Marnutoropck: U3a-so Marautoropck. roc. TexH. yu-ta uM. ['.11. Hocosa, 2016. 17 c.

2. CenuanoB B.H., CtonsipoB A.M. M3ydyeHne uCTEUeHHs CTaIu U3 KOBILA HA MOJENH:
Metoauueckue ykazaHus 1J1s1 BBIIIOJHEHUs J1a00paTopHOM paboTel o AucuuminHe «PasnuBka u
KpUCTAJUIM3alUsl  CTalu» 1  CTYIeHTOB crnemuanbHoct 22.03.02  cneuunanusaiuu
«Mertamnyprus cranu»: Marauroropck, MI'TY, 2016. 8 c.

3. Cromapos A.M., CenuBanoB B.H. M3yueHue BHYTpEHHETO CTpPOEHHs CTaJbHON
HENPEePbIBHO-IUTOW 3aroToBKU: MeToandyeckue yka3aHHs 10 BBINOJHEHHUIO J1a00paToOpHON
paboThl 1Mo aucuMIMHe «PaznuBKa M KPUCTAJUIM3ALUS CTAIW» Ul CTYJCHTOB HAIPaBICHHS
22.03.02 «Metamtyprusi» kBanudukanuu «bakagaBp» — MarHUTOropck: u3a-s0 MarHuToropck.
roc. TexH. yH-Ta uM. I".1. HocoBa, 2016. 19c.

r) [lporpammuoe odecnieuenne u UnTepHeT-pecypcehi:

IIporpammHoe odecnevenue

HaunmenoBanue .
o Ne norosopa Cpox neicTBUS TMLEH3UU
7Zip CBOOOJTHO pacrpocTpaHsIeMoe 0eccpovHO
FAR Manager CBOOOJTHO pacrpoCTpaHsIeMOe 0eccpovHO

IIpogeccnonanbHbie 02361 JAHHBIX U MHPOPMAIMOHHbIE CIIPABOYHbIE CHCTEMBI

Haspanwue kypca Cchuika
Poccuiickass T'ocynmapcTBeHHass — OubOimoreka.
Karanoru
DnekTpoHHbIe pecypchl Oubmorexku MI'TY um.
I'1.

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

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://new.znanium.com/catalog/product/967770
https://new.znanium.com/catalog/product/1031871
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web

Hanmonanenas nHopMamoHHO-aHATUTHYECKAasT
cucreMa —  Poccuiickuii  HMHIEKC ~ HAy4HOIO
LUTUPOBAHUS

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

9 MarepuajibHO-TeXHHYECKOE oDecriedeHne TUCHUIIHHBI (MOTYJIs)

MarepuanbHO-TeXHUYECKOe 00eCieYeHNE TUCIUILTNHBI BKIIIOYACT:

1. YuebHas ayauropusi sl IPOBEICHUS 3aHATHH JEKIIMOHHOTO TUIIAa OCHAIIEHA:

- TEXHUYECKMMU CPEICTBAMH 00YUEHUS, CITY KALIUMHU 151 IPEACTaBICHUs yueOHOM
nHpopManuy O60JIBIION ayTUTOPHH: MYJIbTUMEIUIHHBIME CPEJCTBA XpPAaHEHHUs, IIEpelaun U
NpeCcTaBIeHNUs yueOHOM nHpopManuu;

- CIIEMAIU3UPOBAHHON MEOEIBIO.

2. YuebHast ayJUTOpUs IS IPOBEACHUS MTPAKTUYECKUX 3aHATUH OCHAIIICHA:

- TEXHUYECKUMH CPEACTBAMU O0YUEHHUsI, CITYKAIUMHU JJIsI TPEACTaBICHUS yIeOHOI
uHpOpMaIHy OOIBIION ayTUTOPUH: MYJIbTUMEIUIHBIMU CPEJICTBA XPAHEHHUS, TIEPEaadn U
IpeACTaBICHNS Y4eOHOH HHPOPMAIHH;

- CIIeUAIM3UPOBAHHOI MeOeIBIO.

3. YueOnas ayauTOpus st TPYNIIOBBIX U MHUBHIYAJIbHBIX KOHCYJIbTAIHH,
TEKYIIEro KOHTPOJIS ¥ IPOMEKYTOYHOM aTTECTally OCHAIIICHA:

- KOMITBIOTEPHOI TEXHUKOH, C TIOAKIIIOUYEHHEM K ceTH «VIHTepHeT» ¢ TOCTYIIOM B
ANIEKTPOHHYIO MH(POPMAIMOHHO-00pa30BaTENBHYIO CPEy YHUBEPCUTETA;

- CIIeIUATM3UPOBAHHOI MeOeIbIO.

4. IlomenieHue Uit CAMOCTOSATENLHOM pabOThI OCHAIICHO:

- KOMITBIOTEPHOI TEXHUKOH, C MIOAKIIIOUYEHHEM K ceTH «VIHTepHeT» H ¢ TOCTYIIOM B
ANIEKTPOHHYIO MH(POPMALMOHHO-00pa30BaTENBHYIO CPEy YHUBEPCUTETA;

- CIIeIUATM3UPOBAHHOI MeOeIbIO.

5. Iomermienue s XpaHEHUS ¥ TPO(UITAKTHUECKOTO 00CITy)KUBaHUS Y1eOHOTO
000pyIOBaHUS OCHAIIEHO:

- CTIeIUaIM3UPOBAHHOI MEORIBIO: CTeIIaXKaMu JIUIsl XpaHEeHUs yueOHOTO
00opynoBaHUs;

- UHCTPYMEHTAaMH JJIsl pEMOHTa y4eOHOTro 000py0BaHus;

- mKadamu 1 XpaHEeHUs] y4eOHO-MEeTOANYECKOM TOKyMEHTAllUU 1 MaTepualloB.


https://elibrary.ru/project_risc.asp

[MPUJIOXXEHUE 1

Y4yeOHO-MeTOANYEeCKOe 0O0ecTeYeHHe CAMOCTOATEIbLHOM padoThl 00y4YarommXxcst

[To nucuurumie «IIppMeHeHNE TOIUIMBA B METAUTYPIHYECKOM IMPOIIECCe» MPeIyCMOTpeHa
ayIUTOpHAs M BHEAYAUTOPHAS CAMOCTOSATEIbHAS padoTa 00yJaroIuXCsl.

AyauTopHas caMOCTOsTEIbHAs paboTa CTYACHTOB MPEANOJAracT OCMBICICHHUE TEMAaTHK
JIOKJIAIOB-TIPE3EHTALIMM, IMOJATOTOBKY IEpeuHsi MCTOYHMKOB HMH(OpMAIMM Ha TNPAKTHUYECKUX

3aHATHUAX.

BueayauropHas camocTosiTenbHast padoTa 00y4JaroIuxcsl OCYIIECTBISAETCS B BUAE U3YUEHUS
yueOHOM M Hay4YHOH JHUTEpaTyphl 110 COOTBETCTBYIOIIEMY pa3felly ¢ mpopaboTKoi marepuana;
paboTy ¢ PNMEKTPOHHBIMU OMOIMOTEKAaMU; TTOATOTOBKY K MPAKTHUYECKUM 3aHSTHUSIM; IMOATOTOBKY
JTOKJIaJIOB-TIPE3EHTAIUH.

OrneHOYHBIE CPENCTBA JIJISl TEKYIIET0 KOHTPOJISL YCIIEBAEMOCTH, TPOMEKYTOUHOM aTTecTaluu

10 UTOraM OCBOCHHA JUCLHIIJINHBI:

KoHTpoJibHbIe BONPOCHI /115l IPOBe/IeHUs1 YCTHOTO Mpolecca’

1.
2.
3.

Sk

© N

12.

13.

14.
15.

16.
17.

18.

19.
20.
21.
22.
23.
24,

25.

Yo Takoe yyryH?

OO01as cxema IpoOM3BOJCTBA YUEPHBIX METAJIIOB.

XUMHUECKUI COCTaB elle3HbIX pyA. TpeOoBaHMsS K KadyecTBY JKEJE3HBIX Pyl H
HE00XO0AMMOCTh TIOJTOTOBKHU MX K JIOMEHHOM IUTaBKe.

Tunel sxene3HbIX py] N0 pyaoodpasyromemy MuHepany. OCHOBHbIE MECTOPOXKIECHUS
KEJIE3HBIX PY/I.

@J1r0Chl TOMEHHOM IJIABKH, TEXHOTEHHOE CBIPBE.

CriocoObl MOArOTOBKM pyJ K JOMEHHOW miaBke. Ha3zHaueHue u XapakTepHuCTHKa
CIIOCOOOB OKYCKOBAHMsI JKeJIe30pyIHbIX MaTEepUaIOB.

CyIHOCTb arjaoMepaloHHOro Mnpolecca.

YcTpoiicTBo U paboTa KOHBEWEPHOU arlioMEepallMOHHON MalllUHBI.

VY nanenue BpeIHbIX IPUMECEH TP arjioMepaLu.

. Tpe6OBaHI/I${ K TOIIMBY JIOMEHHOM IIJIaBKU U BUIHI €TO0.
11.

CymHocTh mporiecca KOKCOBaHUSI KaMeHHBIX yriied. OOiee ycTpoicTBO U padoTa
KOKCOBOH OaTapem.

I'openue yriepona y ¢ypm u coctas rasa no anuHe gpypMmeHHoro odara. Mi3meHnenue
COCTaBa rasa 1o BBICOTE IIECUH.

[IpoTMBOTOK MaTepHaloOB W Ta30B B JOMEHHOW medn. IIpuumHBI oOmyckaHus
MaTEpUaJIOB B JOMEHHOM IIEYN.

Pacnipenenenune matepuaioB Ha KOJOIIHUKE IIPH 3arpy3Ke.

[IpsiMoe © KOCBEHHOE BoOccTaHOBIEHHE OKcUaoB. OcobOenHoctu. Ilokaszarenu.
CpaBHeHHE NPSMOT0 U KOCBEHHOT'O BOCCTAHOBJICHHUS.

BoccranoBnenue kpeMHHUs, Mapraiia, BaHausl U TUTaHA B JOMEHHOU MEYH.
OO6pazoBaHue yyryHa B JOMEHHOH 1eyu. Bupl 4yryHOB, BBINJIABISIEMBIX B JOMEHHBIX
reyax.

[nakooOpa3oBanue B JOMEHHOH meuu. [lepBUYHBIN, TPOMEXKYTOUHBIH, KOHEUHBIN
nutak. CoctaB KOHEYHOTO 1uTaka. TpeboBaHMs K [IUIaKaM.

[ToBenenue u GanaHc cepbl B AOMEHHOM neun. BHeoMeHHas aecynbdypaius yyryHa.
OcCHOBHBIE YTH U CIIOCOOBI CHIKEHHSI pacxo/ia KOKca Mpy BBIIUIABKE YYT'yHa.
OO6miee ycTpoWCTBO U COCTaB KOMITJIEKCA TOMEHHOM TIEUH.

Brimyck u ybopka npoayKToB I1aBkH. JIuTelHbIi 1BOP.

JlocTaBka M XpaHEHHE MIUXTOBBIX MAaTEPUAJIOB HA JJOMEHHOW IEYN.

Cxema u paboTa JBYXKOHYCHOIO U OECKOHYCHOTO 3arpy30uYHBIX YCTPOWCTBa
JIOMEHHOM IeYN.

Ilomaua m HarpeB AyThs. YCTpOHCTBO M paboTa BO3AyXOHarpeBaresiell JOMEHHOMH
IeYH.
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43.

44,

45.
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49,

Cxema O4MCTKH IOMEHHOTI'O Ta3a. ANIaparsl.
OCHOBHBIE MOKA3aTEIN XUMUYECKOTO COCTABA JKEJIE30PYAHBIX MAaTEPUATIOB TJOMEHHOM
ILUIABKH.

OCHOBHBIE TyTH CHUYKEHHMS YJIETIBHOTO pacxo/ia KOKCa MPH BHIIUIABKE YYTyHA.
Buabsl maTepualioB, UCHOJNB3YeMBIX IS “TIPOMBIBKM~ JOMEHHOM TMe€4d U
dhopMupOBaHKS TapHUCAaXa Ha QyTEPOBKE.
OcHOBHBbIE MIOKA3aTENN TEMIOBOM pabOThl JOMEHHOM IeuHu.
DU3UKO-MEXaHUYECKUE CBOMCTBA MAaTEPUAJIOB, CIIOJIb3YEMbIX B JOMEHHOM IJIaBKE
Iloka3aTenu KauecTBa KOKca.
BansHHME OCHOBHOCTH IIIJTAKa HA €TI0 CBOMCTBA
[ToBenenue cepbl O BBICOTE JOMEHHOM TE€YH.
[TokazaTenun, XapakTEepHU3YIOIIHME COBPEMEHHBIE TpeOOBaHUS K  KayeCTBY
YKEJIE30PYAHOTO ChIPBS.
Peakuuu nepexona cepbl B IIJIaK MPH BBIIJIABKE YYyTr'yHa B IOMEHHOM IEYH.
DOopMUPOBAHUE CJIOSA MIUXTHI HA KOJIOWITHUKE JOMEHHOM TE€YH.
Martpuua 3arpy3ku MaTepuanoB JIOTKOBBIM 3arpy30UHbIM YCTPOMCTBOM.
[Tokazarenu, XapakTepU3yIOUIME TEMIIEPATYPY TUIABICHHUS 1IUIAKA.
KoHntpounb pacnpenenenus MaTepuaioB IO OKPYKHOCTU U CEYEHUIO JOMEHHOM Meun.
[TnaBneHue u nMIakooOpa3zoBaHUE MO BHICOTE JOMEHHOM Y.
VhpasneHue pacrnpeneeHHeM MAaTepUaioB MO CEYEHUIO JOMEHHOM Ie4d C
JIBYXKOHYCHBIM 3aCBHIITHBIM alapaToM.
VYnpasneHue pacpeaeIeHueM MaTEPUaIoB MO CEUEHUIO IOMEHHOM MEYH C JIOTKOBBIM
3arpy304HbIM YCTPONCTBOM.
Pacnpenenenue peakuuii BOCCTAaHOBIICHUS OKCHJIOB K€Ji€3a M MPUMECEN YyryHa IO
BBICOTE JOMEHHOM ITeYH.
Bupl o0mux TemioBbIx 0ajgaHCOB M UX XapaKTEPUCTHKA.
Bupl TOIUNIMBHBIX 100aBOK.

XapakTep ABUKECHUS MAaTEPUAIIOB MO BBICOTE U CEUEHUIO JIOMEHHOMN MeYn
Peakuuu ropeHust B JOMEHHOU IE€YH.
TeMneparypel U TENIOEMKOCTH IMOTOKOB IIMXThI M ras3a IO BBICOTE U CEUECHHIO
JIOMEHHOH II€YH.

Huka npaktudeckux pador. CocTaBieHHE AaHHOTAIMA MO COCTABJISIONIAM TEMBI
«IIuxTOoBBIE MaTepuanbl M HMX 3arpy3ka B I€ub». BBbISBIEHUE KIIOUEBBIX CIOB M HX
npejcraBieHue. Pa3paboTka TECTOB MO COCTABIISIOLINM TEMBI:

- IIUXTOBbIE MaTepHalbl IOMEHHON IUIaBKU: CHIPHEBBIC, IPOMBIBOYHBIE, (HOPMHUPYIOILITUE
rapHUCaX, (PIIFOCHI, KOKC; XUMUYECKUA COCTaB, (PU3UKO-MEXaHUUECKHE, PU3NKO-XUMHUUECKUE U
TEIUIOBBIE CBOMCTBA IIMXTOBBIX MaTepHalloB; TpeOOBaHUS, NPEIbIBISIEMble K Ka4eCTBY
IIMXTOBBIX MaTEPUAJIOB;

- JIBUKCHHE IIMXTOBBIX MAaTEpHANIOB MPH 3arpy3ke B MeYb KOHYCHBIM U OECKOHYCHBIM
3arpy304HBIMU yCTPOHCTBaMH; (OPMHPOBAHUE CIIOSI MIMXTHI HA KOJOIIHWKE JOMEHHOW TEYH;
TpeOOBaHUS K paclpefeNieHHUI0 [IMXTOBBIX MATepUANIOB HA KOJIONIHHMKE; YIpaBlICHUE
pacrpeziesieHueM.



7. OueHOYHbIE CPeICTBA I MPOBeAeHHs POMEeKYTOUHOM aTTecTAlluH

MNPUJIO’)KEHHUE 2

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramumn.:

CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHble CpeaCcTBa

[TK-4: Criocoben GpopMUpoBaTh paliOHAIBLHBIC TOKA3aTEIM KA4eCTBA TOIUIMBA JIJIS MOBHIICHUS 3()()eKTHBHOCTH MPOM3BOICTBA METAILTYPTHUECKOM

NPOAYKIHH

[1K-4.1

@opMHpyeT pallOHAIbHBIE ITOKA3ATENN Ka4eCTBA TOIUINBA [
noBbIIeHUS 3()(PEKTUBHOCTH POU3BOICTBA METAJUTYPIHUECKON

MPOAYKLIUH

IIpuMepHBbIii NepedyeHb BONPOCOB K IK3aMEHYy:

1. Bnugaue xologHOM NPOYHOCTH HA
TEXHUKO-3KOHOMHUYECKHUE TIOKa3aTeaun?

2. Binsaue ropsuyei mpoYHOCTH HA
TEXHUKO-3KOHOMHUYECKHUE TIOKa3aTeaun?

3. Binsane copeprkaHus cepsl, 3011bl, JIETYYUX Ha
TEXHUKO-3KOHOMHUYECKHUE TIOKa3aTeaun?

4. TpeOoBaHus, NpebsABIAEMbIE K CHTOBOMY
COCTaBy KOKCa B JIOMEHHOM ITPOU3BOJCTBE

S. TpeOoBaHus1, npebABIIEMbIE K
I'PAaHYJIOMETPUYECKOMY COCTaBY B aINIOMEPALIMOHHOM
IIPOU3BOJICTBE.

6. Ha3naueHne yriaenoAroTOBUTENBHOIO —II€Xa.
TpeboBaHus K YroibHON MHIMXTe, MOCTyMHamoomeil Ha
KOKCOBaHHE.

7. Texnonornueckue cxembl YIII, «JIK» wu
«AI». OcHoBHOe oOopynoBanue. [IpeumyiectBa u
HEJOCTATKU TEXHOJOTHYECKHUX CXEM.




8. Hpobnenne yras Ha  KOKCOXHMHYECKOM
npennpustui. O0opynoBaHME, UX XapaKTEPUCTHKA.

Hasznauenue onepanuu TpOoOICHUS yriieH,
MIOCTYNAOIINX HAa KOKCOBAHHUE.

9. N3buparensHoe H3MeNIbUeHUe yTJIeH.
TexHomornueckue CXEMBbI u HCIIOJIb3YEMOE

obopynoBanue. IIpeumymiectBa U HEIOCTATKH
M30UpaTEIHLHOTO U3MENbUYEHUS 10 MeTOTy «COoBaKo».
10. TexHonOrust MOArOTOBKU YrOJBHOM HIMXTHI C
WCIIOJIb30BAHUEM OTICIHUTENICH C «KHUIISIIMM» CIIOEM.
[TpeumyriecTBa TexHOJIOrHUeCKOM cxeMsl. [Tokazarenu
paboThI, anmapaThl U UX XapaKTePUCTUKA.

11. TexHoMorus MOArOTOBKH YTOJIBHOM MIUXTHI AJIs
KOKCOBaHHUSI  YaCTUYHO  OpPUKETUPYEMBIX  IIUXT.
XapakTepuctuka odopynoBanus. [lokazarenn paboThl.
[IpeumyiecTBa 1 HEIOCTATKH TEXHOJIOTHH.

12. Ceszyomue g OpUKETHPOBAHUS  yIUICH.
TpeboBanus K CBSI3YIOIIAM MaTepHragam.
Knaccudukanus cBA3yomux.

13. TexHomorust MTOJITOTOBKH IIAXTHI c
UCIIONIb30BaHUEM TpPaMOOBaHMS. XapakTepucTuka
ocHOBHOTO 00opynoBanus. [Tokazatenu padotst KXII ¢
UCTOJIb30BaHUEM TEXHOJIOTHH KOKCOBaHHS
TpaMOOBAHHBIX IITUXT.

14. Tepmuueckass NOArOTOBKa  yried  mepen
KOKCOBaHHEM. TexHonorHUYecKue CXEMBI.
XapakTepHucTuKka OCHOBHOTO 000pYy/10OBaHHUS.

15. ITokazarenn  mMXTBI W KOKCa  TIpHU

UCIOJIb30BAaHUU CXEMbl TEPMHUYECKON MOJArOTOBKU
IIMXTHI.

16. TexHomorust 3arpy3Kd yrojabHOM IIMXTHI B
KOKCOBBIE KaMepbl IpPH TEPMONOATOTOBKE IIUXTHI.
OcHOBHOE 000pyAOBaHUE.




3aganue Ha pelieHHe 32124 U3 NPOPeCcCHOHAIBHOM
odnactu

1.0Onpenenuts BBIXOA U 30JbHOCTH OTXO/I0B
oboraieHus yriis, €Clid U3BECTHO:

1.1 301bHOCTB PSATOBOIO YIJIsl, HOCTYMAIOIIETO Ha
oboramenue 32%; Beixon konuentpata 60% mnpu ero
30apHOCTH 9,5%; Boixon npomnpoaykra 18% mipu ero
3051bHOCTH 42%.

1.2 307BHOCTB PSIIOBOTO YTJIs, TOCTYIAOIIETO HA
oboramenne 22%; Borixoa konmenTpara 65% mnpu ero
3oapHOCTH 9,0%; Brixon npommpoaykra 18% mpu ero
30mpHOCTH 40%.




0) Ilopsinoxk mnpoBedeHHUs] NMPOMEKYTOUYHOW aTTeCTAUMU, MOKA3aTeJM W KPUTEPUH
OlLleHUBAHUS:

[IpomexxyTounast arrecTaius 1o qucuuiuinie «lIpumenenre TormBa B METALTYPTrUYecKOM
MIPOU3BOJICTBEY BKJIIOYAET TEOPETUUYECKUE BOIIPOCHI, MO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHUS
00y4aroMMuUCs 3HaHUH, U TPaKTUYECKUE 3aJaHMUsl, BBISBIISIIOIINE CTENeHb CHOPMUPOBAHHOCTH
YMEHH U BIaJICHUN, IPOBOAUTCS B (hOopMe IK3aMEeHa.

IToka3zatenn u KPUTECPHUHA OLICHUBAHUSA IK3aMEHaA:

— Ha OUEHKY «OTIUYHO» (5 0ayioB) — OOYYarOIIUICS JEeMOHCTPUPYET BBICOKHI ypOBEHB
c(OPMUPOBAHHOCTH KOMIIETEHLIUH, BCECTOPOHHEE, CUCTEMATU4YEeCKOEe U INIyOOKOE 3HAHUE
y4eOHOro MaTepuana, CBOOOJHO BBINOJHSET IMPAKTUYECKUE 3aJaHHs, CBOOOJHO OIEpUPYET
3HAHUSAMH, YMEHUSMHU, IPUMEHSET UX B CUTYaLUsAX IOBBILICHHON CII0KHOCTH.

— Ha OILICHKY «XopoIuioy» (4 Oamna) — oOy4aromuics JeMOHCTPUPYET CPEIHUN YpPOBEHb
Cq)OpMHpOBaHHOCTI/I KOMHCTGHHHﬁI OCHOBHBIC 3HaHHA, YMCHUA OCBOCHBLI, HO JOITYCKArOTCA
HE3HAYUTEIIbHBIC OIIMOKU, HETOYHOCTH, 3aTPYJTHCHHUS TIPU AaHATUTUYECKUX OTIEPAIIUsX, IEpEeHOCe
3HaHWI U YMEHHI HA HOBbIC, HECTAH/IAPTHBIC CUTYAIIHH.

— HAa OLIEHKY «YJOBJIETBOPUTEILHOY (3 Oayia) — o0ydaromuics JEMOHCTPUPYET OPOrOBbIi
ypOBeHb C()OPMHUPOBAHHOCTH KOMIIETEHIIMI: B X0/J1¢ KOHTPOJIBHBIX MEPOIPUATHI JOITYCKAIOTCS
OLIMOKH, TPOSBISETCS OTCYTCTBUE OTHENIBHBIX 3HAHUH, yYMEHHH, HABBIKOB, OOYYalOIIMHCS
UCIIBITHIBACT 3HAYUTENIBHBIC 3aTPYIHEHUS MIPU ONEPUPOBAHMU 3HAHMSIMU U YMEHHSMHU IMPU UX
HepeHOCEe Ha HOBBIEC CUTYAIHH.

— Ha OLIEHKY «HEYJIOBJIETBOPUTENHHOY (2 Oaiia) — 00yJaromuics 1eMOHCTPUPYET 3HAHHS HE
6onee 20% TeopeTUUeCcKOro MaTepuana, JOMyCKaeT CyIIeCTBEHHbIE OIIMOKH, HE MOXET MOKa3aTh
MHTEIJIEKTYalbHbIe HABBIKM PEIIEHUS POCTHIX 3a/1ad.

— Ha OLCHKY «HCYHOBJICTBOPUTCIBHO» (1 68.J'IJ'I) - 06y‘13l0111HfICH HC MOXKCT ITIOKa3aTh 3HAHUA
Ha yYpPOBHC BOCIHPOU3BCIACHHUA U 00BsICHEHUS I/IH(I)OpMaI_II/II/I, HC MOXCT IIOKa34aTb
HHTCJUICKTYAJIbHBIC HABBIKW PCIICHHA ITPOCTHIX 3aj1a4.



