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YTBEPX/IAIO
ITpopexrop no O/ u MII

HUruarenko B.U.

Pacyer TEXHOJIOrHYECKHUX CXEM

pabouasi mporpamMMa JUCIUILIUHBI (MOIYIIs)

3akperureHa 3a kadenpoit MeTta1yprusi HBeTHbIX METALI0B
VYueOHsIi raH 22.04.02_mar ou-3a0q_MI[M-2024.plx
Hanpasnenue noaroroBku: Meramryprus

Ksamudukarms MAarucTp

®dopma o0ydeHust 0YHO-3204HAas

O61mast TpyI0eMKOCTh 4 3ET

Yacos no yueOHOMY ILIaHy 144 Bunbl koHTpOJIS B ceMecTpax:
B TOM YHCIIE: 3a4eThl ¢ OLEHKOH 3
AyJMTOPHBIE 3aHATHA 16 KyPCOBBIE MPOCKTHI 3
caMmocTosiTeNbHast paboTa 128

Pacrlpezle.llelme YacCoB JUCHMIUIMHBI 110 CeMeCTpaM

Cemectp
(<Kypc>.<Cemectp 320
Ha Kypce>) Hroro
Henens 12
Bun 3arsaTait v | P | vm PII
Jlexuuun 6 6 6 6
[pakTudeckue 10 |10 |10 |10
Uroro ayn. 16 (16 |16 |16
Konrakthas padora |16 |16 |16 |16
Cam. pabota 128 [ 128 | 128 | 128
HUrtoro 144 | 144 | 144 | 144




IIporpammy cocraBun(u):

k.c-x.H. [loyenm Hocosa O.B.

CoracoBaHoO:

k.m.H. [Joyenm Kpynnos JI.B.

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 1 IK-1.3 JI1.1J11.2 0
J1.3
J1.4J12.1
2.2
310523354
35

1.2 Crexuomerpudeckue pacuerst /IIp/ 3 1 K-1.3 JI1.1J11.2 0
J1.3
JI1.4J12.1
2.2
21323354
35

1.3 Crexunomerpudeckue pacuersi /Cp/ 3 20 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 1 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/

20

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/

16

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/

20

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 1
nporiecca anexrponusa /Tp/

IK-1.3

J1.1J11.2 0

JI1.4J12.1

01030233524

J1.3

122

35

Pacuér anextpudeckoro 6anaHca 3 20
nporiecca anekrponusa /Cp/

IIK-1.3

JI1.1JI1.2 0

J1.4J12.1

010520354

J1.3

2.2

35

1.19

notokoB /I1p/

CocraBneHHe CXeM MaTepHaIbHBIX 3 4

IK-1.3

J1.1J11.2 0

JI1.4J12.1

0103023354

J1.3

122

35

1.20

otokoB /Cp/

CocraBieHHe cXeM MaTepHuabHbBIX 3 20

IIK-1.3

JI1.1JI1.2 0

J1.4J12.1

010520354

J1.3

2.2

325

5. ®OHJ OIIEHOYHBIX CPEJCTB

®OC pacnosnoxeH B pa3zaene «CBegeHust 00 00pa3oBaTeNbHON OpraHu3anum» moapasaen «O0pa3oBaHue) 0pUIHATIBHOTO caiiTa

3y

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

6. YHEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIS)

6.1. Pexomenayemast 1ureparypa

6.1.1. OcHoBHas 1UTEpPaTypa

ABTOPEI, COCTaBUTEITH 3armaBue, pa3MelIeHne WznarenscrBo, rox | Komma-Bo
JI1.1 | bnennos B.I1., PacueTsl o MeTauTypriy MeI ¥ HUKEIS: yae0. mocooue Kpacnosipck, 2004 9
Hynbuea B.E.
JI1.2 |Hocoga O. B., IOpreB | KypcoBoe u aumnoMHoe npoekTupoBanue. TeXHOIOTHIeCKHe Hopunsck: HUU, 49
A . pacuetsl: yued. mocodue 2012
JI1.3 | Porosa JL.U. Mertannyprudeckue pacyeTbl B METAJTypIUH LIBETHBIX Hopunsck: HUU, 48
METaJLIOB: y4el. mocodne 2013
JI1.4 | Porosa JL.W. Meramtyprudeckue pacdeTsl: yael. mocodue s By30B Hopunbsck: HUU, 42
2007
6.1.2. Jlono/THUTeJILHAS JTUTEepaTypa
ABTODBI, COCTaBUTEITH 3arnaBue, pa3MelIeHIe WznarenbctBo, rox | Kommy-o
JI2.1 |Ilapmepun C. H., TepMoauHaMuKka, KHHETHKA U PACYeThl METALTYPIUIeCKUX Mocksa: MUCHC, 1
Peoxonxkos /1. 1., MPOLIECCOB 2010
CepoB T'. B., Jalkanen | https://e.lanbook.com/book/117022
H., Holappa L.,
Heikinheimo E.
JI2.2 |CepoBT. n. ITporiecchl MOTydeHUS B 00PaOOTKH MAaTEPHAIIOB : TEOPUS U Mocksa: MUCHUC, 1
pacyeThl METAJUTYPTHYECKHUX MTPOIECCOB U CUCTEM: yaeOHOe 2017
nocobue
https://e.lanbook.com/book/117254
6.2. Ilepeuenn pecypcoB HH(POPMALMOHHO-Te1eKOMMYHHUKAUMOHHO¥ ceTn ""UHTepHeT"
31 | Dnekrponssiii katagor 3I'Y  http://biblio.norvuz.ru
22 | DnekTponHo-6nbOIMOTEYHAs cucTtema «JIAHDB»  e.lanbook.com
33 | DnexrpoHHO-6nOMMOoTeuHas cucrema IPRbooks  https://iprbooks.ru/
34 | DnextpoHHO-OHOMMOTeuHas cucteMa «lOpaiit»  www.biblio-online.ru
35 | OnexrpoHHas OubIHOTEKa TeXHHIECKOro By3a («KoHcymbTat ctygenta») www.studentlibrary.ru

6.3.1 Ilepeyennb NporpaMMHOro odecneveHust

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




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

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

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

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

6.3.2 IlepeueHb HHPOPMALMMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | OnextpoHHast OnbMHoTEYHAs cricTeMa WwWw.iprbookshop.ru;

6.3.22|0b3I'Y

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIIMIIJINHBI (MOAY JIA)

7.1 | Ayn. 127 - ayauropus A1t IPOBEACHHS JICKIIMOHHBIX, PAKTUICCKUX, CEMHHAPCKHIX, HHTCPAKTUBHBIX 3aHSATHIHA,
CaMOCTOSATENLHON pabOThI, KYPCOBOTO MPOSKTHPOBAHUS (MYIbTUMEIHUIHBINA Kiacc) (TTOCaT0YHBIX MECT - 24)

7.2 | 1 xommetorep (Intel Pentium CPU G630 2.70GHz, 2I'6 O3V, HDD 300 I'0), MynsTUMequiiHbIH IpoekTop Panasonic

7.3 | Ayn. 238 - ayauropus Ui IPOBEIECHHS JIEKLIMOHHBIX, TPAKTUIECKUX, CEMUHAPCKUX 3aHATUH (MYyIbTUMEIUIHBIN Kiace)
(mocagouHBIX MecT - 23)

7.4 | 1 HoytOyK Asus Intel Pentium B950 2.10GHz, 316 O3Y, HDD 300 I'6), MmynsTiMeauiiHbINH TpoekTop Panasonic PT-
LB9ONTE

8. METOANYECKHUE YKA3ZAHUA 1JIAA OBYYAIOIIUXCS IO OCBOEHUIO JUCHUIIJIMHBI (MOAY JIS)

Jlst ycHemHoTro 0CBOEHHs y4eOHOT0 MaTepuaa CTyICHTY HE0OX0IUMO SICHO IIOHUMATh 3HAYMMOCTb U MECTO AWUCLUIIINHEL B €10
npodeccHoHaTBHO MOATOTOBKE M aKTHBHO YJacTBOBATh BO BCEX BUIaX ydeOHOTO mporecca. [1o mucruminHe yaeOHbIM IIaHOM
IpeycMOTpeHa KOHTaKTHAs U CaMOCTOSTeNbHas paboTa oOydarormerocs.

KonTakTHas paboTa BKIIOYAET JEKIMOHHbIE, IPAKTUYECKUE U JJAOOPAaTOPHBIC 3aHATHS, KOIJIEKTHBHbIE U MHIUBUYaIbHBIC
KOHCYJIBTAIHH.

Ha nexnnoHHBIX 3aHATHAX HE0OX0AUMO BHUMATENBHO CIyHIAaTh IPENoAaBaTens, MoApOOHO U aKKypaTHO BECTU KOHCIEKT, KOTOPBIH
JIOTIOJIHSIETCSI M KOPPEKTUPYETCsI B IIPOLIECCE CAMOCTOSTENILHON IpopaboTKK MaTepuana. [IpakTudaeckue 3aHATHS IPELyCMOTPEHbI
Ut QOPMHUPOBAHHS YMEHHI W HABBIKOB IPUMEHEHMS TEOPHUHU HA TIPAKTHKE IS pEeIIeHHs IPo(ecCHOHAIBHBIX 3a1ad.

[Tepen 1ab0paTOPHBIM 3aHATHEM CTYICHTY HEOOXOIUMO MPOPaOOTATh MPEABIIYIIHN TEOPETHUYCCKUI KyPC, UCTIOIb3Ysl KOHCIICKT
JICKIMIA ¥ PEKOMEHTyeMYIO JTUTEPATYPY, & TAK)KE 03HAKOMHTHCS C X0J0M pabOThl B COOTBETCTBUY C HCTOYHHKAMH.

Ha MPAaKTUYCCKUX 3aHATHUAX CTYACHTAMU BBITIOJHATCA TEMATHUYCCKUE U PACUCTHBIC 3aJaHUs 10 TEMaM Kypca. CTy,ElCHTy
HeO6XOI[I/IMO AKTHBHO Y4aCTBOBATb B y‘Ie6HOM mnmpounecce, nmpu HCO6XOZ[I/IMOCTI/I 3aaBaTbhb BOIIPOCHI IPEIIOAaBaTCIIIO.

Tekymuil KOHTPOJIb IPOBOJUTCS B BUJE: 3AIIUTHI IPAKTUIECKHUX 3aJaHUII U OTUETOB MO JJAOOPAaTOPHBIM paboTaMm.

Jnst peanuzanyu caMOCTOSITEIEHOM paboThl CO3/IaHbI CIEAYIONINE YCIOBUS U MPEIOCHIIKH:

1. cTyneHThl o0ecnedeHbl HHPOPMAIIMOHHBIME pecypcamu B Onbdmuoteke 3[Y (yaeOHUKaMU, yIeOHBIMH TOCOOUSIMU, OAHKOM
WHIWBUAYATBHBIX 32/IaHUI);

2. cTyaeHThl o0ecrieueHbl HHYOPMAIIHOHHBIME pecypcaMHt B JIOKanbHOH cetu 3I'Y (B 2/IeKTPOHHOM BHJIE BHICTaBIEHO
METOIMYECKOE 00CCIIeYCHHE TUCIUIUINHEI);

3. OpraHu30BaHHI ©XKEHEACNbHBIC KOHCYIBTAINH.

ITpomexyrouHas aTrecTanus 1o Aucuuiuinie. [IoAroToBka K MpOMEXyTOYHOH aTTeCTAally BKIIIOYAET IIPOPAO0TKY TEOPETHIECKOTO
MaTepHalia, OTBEThl Ha KOHTPOJIbHBIE BOIIPOCHL. BOIpOCkl, BO3HUKAIOLIME BO BPEMs IIOATOTOBKHU, MOKHO BBIICHUTH BO BpeMs
KOHCY/bTallUU.

Jlns omydeHust JOMycKa CTYAEHT JOJKEH BBINOIHUTh, 0(OPMHUTH U CAATh BCE BUABI pabOT, IPeIyCMOTPEHHbIE TEMAaTHUECKUM
IUIAHOM Y4eOHO POrpaMMBbl TUCLMILTHHBL.

JloIyck BBICTABIISIETCS TOJIBKO B CIIy4ae MOJI0XKUTEIbHON aTTECTalliH [0 BCEM KOHTPOJIbHBIM TOUKAM U I10CJIE BBIIOJIHEHUS
CTYyAEHTOM BCEX BUJIOB CAMOCTOSATEIBHON U ayTUTOPHOM pabOTHL.




