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Kpamnpuxanms MarucTp

®dopma o0ydeHust O4Has

O61mast TpyI0eMKOCTh 4 3ET

Yacos no yueOHOMY ILIaHy 144 Bunbl koHTpOJIS B ceMecTpax:
B TOM YHCIIE: 3a4eThl ¢ OLEHKOH 3
AyJMTOPHBIE 3aHATHA 36 KyPCOBBIE MPOCKTHI 3
caMmocTosiTeNbHast paboTa 81
4acoB Ha KOHTPOJIb 27

Pacnpene.ﬂemle YacoB JMCUHMIIIMHBI IO ceEMeCTPpam

Cemectp

(<Kypc>.<Cemectp 320
Ha Kypee>) Uroro
Henens 12
Bu zansatuii v PIl vII PIT

Jlexuu 12 12 12 12
ITpakTuyeckue 24 24 24 24
Uroro ayg. 36 36 36 36
Konrakraas 36 36 36 36
pabota
Cam. paboTta 81 81 81 81
Yacel Ha 27 27 27 27
KOHTPOJTb
Hroro 144 144 144 144
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Paboyas mporpamMMa TUCIUILIHHBL
PacueT TeXHOTIOTHYECKHX CXEM

paspaborana B cootBercTBuu ¢ PI'OC:

®DenepanbHbI TOCYAapCTBEHHBIN 00pa30BaTeNbHBINA CTAHAAPT BHICLIETO 00pa30BaHMs - MATUCTpaTypa [0 HAMPABJICHUIO
noarotoBku 22.04.02 Meramtyprus (npuka3 Muno6pHayku Poccun ot 24.04.2018 1. Ne 308)

COCTaBJICHAa Ha OCHOBAaHHMHU Y4COHOTO IIIaHAa!
Hamnpapinenue moarotoBku: Meramryprust
YTBEPKICHHOTO Yu€HbIM coBeToM By3a oT 01.01.2024 npoTtokoi Ne 00-0.

Pabouas mporpamma omoOpeHa Ha 3aceJaHUH Kadenpsl

MeTantyprusi {BeTHBIX METAIOB

[Tporokon ot 29.05.2024r. Ne 9
Cpoxk neiictBus nporpammsl: 2024-2028 yu.r.
3aB. kadenpoi a.1.H., mpodeccop H./I. Bantokosa



Busuposanue PII/] a5 McrIOJITHEHMSI B 0YepeIHOM Y4eOHOM roay

I.T.H., npodeccop H.JI. Bantokosa 2025 T.

Pabouas mporpaMMa mepecMoTpeHa, 00CyKaeHa 1 0100peHa JIIst
ucnosHeHus B 2025-2026 yueOHOM roay Ha 3aceaHuu Kadeapbl
MeTantyprusi {BETHBIX METAILIOB

[Iporokomn ot 20251, No
3aB. kadenpoii a.1.H., mpodeccop H./I. Bantokosa

Buzuposanue PIIJ] 119 ucnojiHeHusi B o4epeHOM YU4eOHOM roay

I.T.H., npodeccop H.Jl. Bantokosa 2026 1.

PaGouas mporpamMma repecMoTpeHa, 00CyKIeHa 1 0100peHa JIIs

ucnoiHeHus B 2026-2027 yueOHOM To1y Ha 3aceTaHun Kadeapol
Mertaniyprusi IBeTHbBIX MeTALJIOB

IIpoTokon oT 2026r. Ne
3aB. kadenpoii 1.1.H., mpodeccop H./I. Bantokosa



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Llenpro yaeOHON TUCIUIIIMHEI SBIISETCS YIIIyOIEHHOE METOHUK PACcUETOB METALIYPTHIECKUX IIPOIIECCOB, IPOBEACHHS
aHaJM3a PacIpeieNeHUs MEMEHTOB 110 ONepaIusiM TeXHOIOTHYECKOH CXEMBI.

1.2 | OCHOBHEIMU 3aJavyaMH ABJISAIOTCA: BLI60p HanboJjee ONTUMAIIBHOM CXEMBI U3 AJIBTCPHATUBHBIX IJI METAJLITYPIrUI€CKOTO
nepeacia, pacucT u BBI60p OCHOBHOT'O M BCIIOMOTI'aTCJIBHOI'O O60py,I[OBaHI/I$I JJIs1 HErO U COCTaBJICHUE CXEMBI
MaTCpUaJIbHBIX ITOTOKOB.

1.3

14

1.5

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OOII

Huxn (pazoen) OOIT: | b1.B.1B.02

2.1 | TpeGoBanus K npeaBapuTeIbHOM IOATOTOBKE 00y4al0ILerocs:

2.2 | [ucuMmIMHbI ¥ NPAKTHKHU, 1JI8 KOTOPBIX 0CBOEHUE JAHHOM JMCUMNJIMHBI (MOAYJIs1) HEOOX0AUMO KaK
npeauiecTByomee:

2.2.1 [ToaroToBKa K MPOIEAypE 3AMIUTHI M 3aIINTA BRITYCKHOH KBaTH()UKAIIMOHHON paboTHI

2.2.2 |[ToaroToBka K MpOIEAype 3aMIUTHI M 3aIIUTa BBITYCKHON KBaTH()UKAIIMOHHON pabOTHI

3. KOMIIETEHIINHA OBYYAIOIIETOCSI, POPMHUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCIHHATIINHBI
(MOZY.JI)

IIK-1: cnoco0eH KOHTPOJIMPOBATh TEKyIMe OTKJIOHEHUSI OT 3a1aHHBIX BeJIMYHH N1apaMeTPOB M I0Ka3aTeJiell PoLeccoB
NPOM3BO/JCTBA LIBETHBIX METALI0B U CIL1aBOB

IIK-1.3: OcymecTBisieT pacyeT TeXHOJOTMYEeCKMX CXeM U NMPOLeCcCOB HA OCHOBAHUM PealbHbIX TEXHOJOTMYECKHX
nokasareJiei

4. CTPYKTYPA U COAEP KAHUE JUCIUIIJIMHBI (MOJXY JISA)

Koz HauMeHnoBaHue pa3aesioB U TeM /BHJ Cemectp | YacoB | Kommneren- | Jluteparypa | Uure | IIpumeuanne
3aHATUS 3aHATHS/ / Kype IHH PAaKT.

Paznen 1. Cemectp 3

1.1 Crexnomerpudeckue pacyers /JIek/ 3 2 IK-1.3 JI1.1J11.2 0
J1.3
J1.4J12.1
2.2
310523354
35

1.2 Crexuomerpuueckue pacuerst /Ip/ 3 4 IK-1.3 J1.1J11.2 0
1.3
JI1.4J12.1
2.2
01052039354
35

1.3 Crexunomerpudeckue pacuersi /Cp/ 3 8 IK-1.3 JI1.1J11.2 0
J1.3
JI1.4J12.1
2.2
51523354
35

1.4 Pacuér TennoeMKoCTH TBEPIBIX KUIKUX, 3 1 IK-1.3 J1.1J11.2 0
ra3000pa3HbIX MaTepuaaoB /JIek/ J1.3
JI1.4J12.1
2.2
21323354
35

1.5 Pacuér TermnoeMKoCTH TBEPIBIX KUIKUX, 3 4 TIK-1.3 JIL.1JI11.2 0
ra3000pa3HbIx Matepuanos /I1p/ J1.3
JI1.4J12.1
2.2
31323354
25




1.6

Pacuér TernoeMKoCcTH TBEPBIX )KUIKUX,
ra3000pa3Hbix MaTepuaios /Cp/

IK-1.3

J1.1J11.2
J1.3
JI1.4J12.1
122
01030233524
35

1.7

Pacu€r sHTaNBNNH BEMIECTB, TEIIIOBBIX
3¢ HEKTOB XUMUUECKUX peakiuii /Jlex/

IIK-1.3

JI1.1JI1.2
J1.3
J1.4J12.1
2.2
010520354
35

1.8

Pacuét sHTaNIBIINI BEIECTB, TEIIOBBIX
3¢ heKTOB XUMHUYECKUX peakiuii /TTp/

IK-1.3

J1.1J11.2
J1.3
JI1.4J12.1
122
0103023354
35

1.9

Pacuér sHTanbnuit BemecTs, TEIIOBBIX
a¢dexToB xUMHIECKHX peakiwii /Cp/

IIK-1.3

JI1.1JI1.2
J1.3
J1.4J12.1
2.2
010520354
325

1.10

Pacuér MaTepuanbHOIO U TEMI0BOIO
Oaanca MUPOMETAITypPIHYECKOTO
mponeccsl /JIex/

IK-1.3

J1.1J11.2
J1.3
JI1.4J12.1
122
0103023354
35

Pacuér MaTepuanbHOTO U TEIIOBOTO
6aaHca MHPOMETAILTYPTHIECKOTO
mporueccsl /IIp/

IIK-1.3

JI1.1JI1.2
J1.3
J1.4J12.1
2.2
010520354
35

1.12

Pacuér MaTepuanbHOIo U TEMI0BOIO
Oayanca MUPOMETAITYpPIHYECKOTO
nponeccsl /Cp/

17

IK-1.3

J1.1J11.2
J1.3
JI1.4J12.1
122
010323354
35

1.13

Pacuér MaTepralibHOTO H TETIJIOBOTO
OanmaHca TUAPOMETAIUTYPTHUECKOTO
nporueccsl /Jlex/

IIK-1.3

JI1.1JI1.2
J1.3
J1.4J12.1
2.2
010520354
35

1.14

Pacuér MaTepuanbHOIO U TEMI0BOIO
Oanamca ruipoOMeTaILTyprHYECKOTO
nponeccer /IIp/

IK-1.3

J1.1J11.2
J1.3
JI1.4J12.1
122
0103023354
35

Pacuér MaTepHanbHOTO M TEIIOBOTO
6aaHCca THAPOMETAILTYPITHIECKOTO
npoueccel /Cp/

12

IIK-1.3

JI1.1JI1.2
J1.3
J1.4J12.1
2.2
010520354
35

1.16

Pacuér anexTprueckoro Oananca
nporiecca anektponusa /Jlex/

IK-1.3

J1.1J11.2
J1.3
JI1.4J12.1
122
0103023354
35




Pacuér anexTprueckoro OanaHca 3 2
nporiecca anexrponusa /Tp/

IK-1.3

J1.1J11.2
J1.3
JI1.4J12.1
122
01030233524
35

Pacuér anextpudeckoro 6anaHca 3 20
nporiecca anekrponusa /Cp/

IIK-1.3

JI1.1JI1.2
J1.3
J1.4J12.1
2.2
010520354
35

1.19

1notokos /Jlex/

CocraBneHHe CXeM MaTepHaIbHBIX 3 2

IK-1.3

J1.1J11.2
J1.3
JI1.4J12.1
122
0103023354
35

1.20

motokoB /I1p/

CocraBieHue cxeM MaTepuatbHbIX 3 4

IIK-1.3

JI1.1JI1.2
J1.3
J1.4J12.1
2.2
010520354
325

1.21

notokoB /Cp/

CocraBieHHe CXeM MaTepHaIbHBIX 3 20

IK-1.3

J1.1J11.2
J1.3
JI1.4J12.1
122
0103023354
35

5. ®OHJI OIEHOYHBIX CPEJCTB

®OC pacnornoxeH B pa3znene «CreneHust 00 06pa3oBaTenbHON opraHu3anum» noapasaen «OopazoBaHue» oQUITHATBHOTO caiita

3ry

http://polaruniversity.ru/sveden/education/eduop/

6. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHME JUCHUIIIMHBI (MOY JIS)

6.1. Pexomenayemast iuteparypa

6.1.1. OcHoBHas JuTEpaTypa

ABTOPBI, COCTaBUTEIH 3arnasue, pa3MelleHHe W3patensctBo, roa | Komnd-so
JI1.1 |Bbnennos B.I1., Pacuersl mo MeTaJUTypriuu Meiu 1 HUKeIs: yuel. mocodue Kpacnosipck, 2004 9
Hynbuesa B.E.
JI1.2 |Hocoga O. B., IOpseB | KypcoBoe u aunnoMHoe npoekTupoBanue. TexHonoruueckue Hopunbsck: HUU, 49
A M. pacuetsl: yuel. mocodue 2012
JI1.3 |Porosa JL.U. Mertarypruyeckye pacueTsl B METALUIyPIUU LIBETHBIX Hopunbsck: HUU, 48
METaJUIOB: y4el. mocodue 2013
JI1.4 |Porosa JL.U. Mertamyprudeckie pacyeThl: yued. mocoOue i By30B Hopunsck: HUU, 42
2007
6.1.2. JlonojiHuTEIBHAA JIUTEPATypa
ABTOPEI, COCTaBUTEIH 3armaBue, pa3MeIIeHne N3natensctBo, rox | Komma-Bo
JI2.1 |Ianepun C. H., TepMoauHaMuKa, KHHETHKA U PAcYeThl METALITYPIUYECKUX Mocksa: MUCUC, 1
Peixonkos /[I. 1., IIPOLIECCOB 2010
CepoBI'. B., Jalkanen | https://e.lanbook.com/book/117022
H., Holappa L.,
Heikinheimo E.
JI12.2 | CepoBT. n. IMTpoueccs! moryaenns 1 00pabOTKKM MAaTEPHAJIOB : TEOPHUS U Mocksa: MUCUC, 1
pacyeTbl MEeTAJUTypTHYECKUX MIPOLIECCOB U CUCTEM: yueOHOe 2017
nocooue
https://e.lanbook.com/book/117254
6.2. Ilepeuenn pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKAIMOHHO ceTH "UHTepHeT"
31 | OnexrponHsIi katanor 3I'Y  http://biblio.norvuz.ru
32 | DnexrpoHHO-OHOMMoTeyHas cucrema «JIAHb»  e.lanbook.com




33 | Dnekxtponno-6ubanoTeunas cucrema [PRbooks https://iprbooks.ru/

34 | DnexrpoHHO-OHOMMOTeuHas cucteMa «Opaiit»  www.biblio-online.ru

35 | OnexrpoHHas 6ubaHoTeKa TeXHHIEeCKoro By3a («KoHcymbsTat ctygenTa») www.studentlibrary.ru

6.3.1 Ilepeyennb NporpaMMHOro odecneveHust

6.3.1.1 | MS Windows 7 (Homep nmuniensuun 62693665 ot 19.11.2013)

6.3.1.2 | MS Office Standard 2013 (Homep mumensuu 62693665 ot 19.11.2013)

6.3.1.3 | MS Office Standard 2007 (Homep munensuu 62693665 ot 19.11.2013)

6.3.1.4 | MS Windows XP (Homep nunensuu 62693665 ot 19.11.2013)

6.3.1.5| ABBYY FineReader 10 (Homep nuuensuu 94965 ot 25.08.2010)

6.3.2 IlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | DnexTpoHHast OMOIHOTEYHAs crcTeMa WwW.iprbookshop.ru;

6.3.22|3b3I'Y

7. MATEPHAJIBHO-TEXHUYECKOE OBECIHHEYEHHME JUCIUIIJINHBI (MOAY JIS)

7.1 | Aya. 127 - aynuropus /i IpOBEACHUS JICKIIMOHHBIX, TPAKTUUECKUX, CECMUHAPCKUX, UHTEPAKTUBHBIX 3aHATHH,
CaMOCTOSATENBFHON pabOThI, KYPCOBOTO MPOEKTHUPOBAHUS (MYIbTUMEIUMHBIN Kiacc) (OCa0UYHBIX MECT - 24)

7.2 | 1 xommsiorep (Intel Pentium CPU G630 2.70GHz, 2I'6 O3V, HDD 300 I'6), mynsTuMequiinsIii mpoekTop Panasonic

7.3 | Ayn. 238 - ayauropus s IpOBEACHHS JICKIIMOHHBIX, TPAKTHYECKUX, CEMHHAPCKUX 3aHATHH (MyIbTUMEANITHEIN KJ1acc)
(mocagouHbIX MecT - 23)

7.4 | 1 HOyTOYK Asus Intel Pentium B950 2.10GHz, 316 O3Y, HDD 300 I'6), myastumennitasnii mpoektop Panasonic PT-
LB9ONTE

8. METOANYECKHUE YKA3ZAHUWSA JJISA OBYYAIOIIIUXCSH IO OCBOEHUIO JUCHUIIJIMHBI (MOAYJIS)

I[JI}I YCIICTHOT'O OCBOCHUA yqe6Horo MaTepualia CTyACHTY HCO6XO,HI/IMO SICHO ITOHUMATh 3HAYMMOCTh U MCCTO JUCIIUIIJIMHBI B €TO
HpO(I)CCCHOHaIIBHOfI MOATOTOBKE M aKTUBHO Y4aCTBOBATh BO BCEX BUAAX y'{€6HOFO npounecca. Ilo JUCHUITINHE y1{€6HLIM IJIaHOM
npeayCMOTpCHAa KOHTAKTHAsA U CaMOCTOATCIIbHAA pa60Ta 06yqa}0mer0c5{.

KonraktHas pa60Ta BKJIFOYACT JICKUOHHBIC, ITPAKTUYCCKUEC U na6opaT0pHHe 3aHATHUA, KOJUICKTUBHBIC U UTHIUBUYaJIbHBIC
KOHCYJIbTalluu.

Ha nexnnoHHBIX 3aHATHAX HEOOX0AUMO BHIMATENBHO CIYIIATh MTPEIOAaBaTeNs, IMOAPOOHO M aKKypaTHO BECTH KOHCIIEKT, KOTOPBIH
JIOMIOTHSACTCS U KOPPEKTUPYETCSI B TIPOIIECCE CAMOCTOSTENBHOM MPpopaboTku MaTepuana. IIpakTudeckue 3aHATHS IPETyCMOTPEHEI
Jutst GOPMHUPOBAHUS YMEHUH 1 HABBIKOB IIPUMEHEHHSI TCOPUH Ha IIPAKTHKE IS PEILCHHS PO(ECCHOHANBHbIX 3a/1a4.

Iepen mabopaTopHBIM 3aHATHEM CTYICHTY HEOOXOANMO IIPOPAOOTATh MPEABAYIINI TEOPETHUECKUH KypC, HCTIONB3Ys KOHCIEKT
JIEKLUI U peKOMEHIYeMYIO JINTEPaTypy, a TAKKe 03HAKOMUTHCS € XOJJOM pabOThI B COOTBETCTBHU C HCTOYHUKAMH.

Ha npakTuyeckux 3aHATUAX CTYJCHTaMU BBIIOIHATCS TEMATUYECKUE U PACUETHBIE 3ajaHUs 110 TeMaM Kypca. CTyneHTy
HEoOX0AMMO aKTHBHO Y4acTBOBAaTh B y4eOHOM IIpoliecce, IpH He0OX0IUMOCTH 33a7]aBaTh BOIIPOCH! MIPEHOAaBATEIO.

Tekymuii KOHTPOJIb TPOBOJUTCS B BHJC: 3AIIUTHI IPAKTHIECKIX 3aJaHUI U OTYETOB IO JIAOOPATOPHBIM paboTaMm.

Jlns peanuzanyu caMOCTOSITEIFHOM pabOThI CO3MaHBI CIEAYIOMINE YCIOBUS U IPEIITOCHIIKH:

1. crynenTsl obecrieueHsl HHGOPMAIMOHHBIME pecypcamu B oubimoreke 3I'Y (yueOHHKaMu, y4eOHBIMH TOCOOUSIMU, OaHKOM
WH/IMBUAYAIbHBIX 3a/1aHUM);

2. CTyIeHTHI o0ecTieueHbl HHYOPMAIIIOHHBIME pecypcaM B JIOKaTbHOH cetr 3['Y (B IIEKTPOHHOM BHJIE BHICTABICHO
METOANYECKOe 0OecTieueHne JUCIUILTHHEI);

3. OpraHU30BaHbl ©KEHEEIbHbIE KOHCYAbTALIUH.

IIpomexyrouHas aTTecTanys Mo JUCHUIUIAHE. [oArOTOBKA K IPOMEKYTOYHOI aTTECTAIlMX BKIIIOYAET IPOpabOTKy TEOPETHIECKOTO
MaTepHalla, OTBEThl HA KOHTPOJIbHBIE BOIIPOCHL. BONpOCHI, BO3HUKAIOMIME BO BPEMS IIOATOTOBKU, MOKHO BBIACHUTH BO BpEMs
KOHCY/IbTalluU.

Jnist momydeHust OMmycKa CTYACHT JJOJDKEH BBIITOJIHUTE, 0(OPMHUTE M CaTh BCE BUABI padOT, IPEIyCMOTPEHHBIE TEMAaTHIECKUM
IUIAHOM y4eOHON MPOrpaMMBI JUCIUILINHEL.

JloIycK BBICTABJIAETCS TOJIBKO B CIIy4ae IOJI0KUTEIBbHON aTTECTAllMH 10 BCEM KOHTPOJIBbHBIM TOUKAM U I10CJIE BBIIIOJIHEHHS
CTYAEHTOM BCEX BHJIOB CAMOCTOSITEIBHON M ayTUTOPHOH paboTHI.




