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MeTaJuTyprusi IBETHBIX MeTAJJIOB

IIpotokon oT 2023 1. Ne
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1. HIEJIX OCBOEHUA JTUCHUTIINHBI

1.1{Ilenbro yueOHOH QUCIUIUINHEI ABISIETCS YIIyOJISHHOE METOIUK PACYETOB METALTYPIHUECKHX MTPOLECCOB, IIPOBEACHNUS
aHaJIM3a paclpeeNeHus 3JIEMEHTOB 0 OIEPaIisIM TEXHOJIOTUYECKOH CXEMBI.

1.2|OcHOBHBIMY 3aJa4aMu SBISIOTCS: BBIOOp HanOojIee ONTUMANBEHON CXEeMBI U3 allbTePHATUBHBIX UL METAIyPIHIECKOTO
nepezena, pacueT U BBIOOP OCHOBHOT'O U BCIIOMOTATEILHOTO 000pYI0BAaHUS JJIsl HETO M COCTABJICHUE CXEMbl MaTepHAIIbHBIX
IIOTOKOB.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOII

uxn (pa3gen) OOTIT: |B1.B.I[B.O2

2.1|TpedoBaHus K NMpeaBapUTEIbLHOI MOATOTOBKE 00y4aIOIIErocs:

2.2|IMCcUMIUIMHBI H TPAKTHKH, IJIsI KOTOPHIX 0CBOEHHUE TAHHOI JHCIUILTHHBI (MOAYJIs1) HEOOX0IUMO KAK
npeaecTBylouiee:

2.2.1{TToxroToBKa K MpoIeype 3alIUTHI U 3al[HTa BBIMTYCKHON KBaTH(UKAHOHHON pabOThI

3. KOMIIETEHL{Y OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCUILIMHBI
(MOZYJIS)

IIK-1: Crioco6eH KOHTPOJIMPOBATH TEKYIIME OTKJIOHEHUS OT 33/IaHHBIX BeJINYMH MapaMeTPOB M MOKa3aTeJleii MpoueccoB
NMPOM3BOJCTBA HBETHBIX METAJJIOB M CILIABOB

MK-1.3: OcymecTBJisieT pacyeT TEXHOJOTHYECKHX CXeM U MPOLeCcCOB HA OCHOBAHUM PeaJIbHbIX TeXHOJIOTHYECKHX
nokasareJjei

4. CTPYKTYPA U COJEP KAHUE JUCHUIIJIMHBI (MOLY JIS)

Kon HaunmenoBanue pa3szenoB u TeM /Buj | Cemectp / | YacoB | Kommneren- | JIutepatypa | Hute | IIpumeuanue
| 3aHATHA 3aHaATHA/ Kvpc 1000 DAKT.
Pa3nen 1. Cemectp 3
11 CrexuomeTpuueckue pacueTsl /JIex/ 3 2 IMK-1.3 [JI1.1J11.2J11.3] O
J1.4J12.1 J12.2
01323354
1.2 Crexunomerpuueckue pacuetsl /IIp/ 3 4 MK-1.3 [JI1.1J11.2 J11.3 0
J1.4J12.1 J12.2
21323354
1.3 Crexunomerpuueckue pacuersl /Cp/ 3 12 MK-1.3 [JI1.1J11.2 J11.3 0
J1.4J12.1 J12.2
01323354
1.4 Pacuér TernoeMKocTH TBEPABIX KUAKHX, 3 1 MK-1.3  [JI1.1J11.2 J11.3 0
ra3o00pa3HbIx MaTtepuaiosn /JIex/ JI1.4J12.1 J12.2
01323354
1.5 Pacuér TernoeMKOCTH TBEPABIX JKUAKHX, 3 4 TIK-1.3 JI1.1J11.2 J11.3 0
ra3zoo0pasHbix MaTepuainos /TIp/ JI1.4J12.1 J12.2
01323354




1.6 Pacuér TernoeMKoCcTH TBEPAbIX KUAKHX, 12 TIK-1.3 JI1.1J11.2
ra3000pa3Hbix marepuanos /Cp/ JI1.3 J11.4J12.1
2.2
21323354
1.7 Pacuér sHTaneIUi BEMIECTB, TEIIOBBIX 1 TIK-1.3 JI1.1 J11.2
3¢ PeKToB XUMHYECKHUX peakiui /JIex/ JI1.3 J11.4J12.1
J2.2
0103023354
1.8 Pacuér sHTanBINi BEMIECTB, TEIIOBBIX 4 TIK-1.3 JI1.1 J11.2
s pexToB xummuyeckux peaxui /T1p/ JI1.3 J11.4J12.1
J2.2
010323354
1.9 Pacuér sHTanpnuil BemecTs, TEMIOBBIX 12 TIK-1.3 JI1.1J11.2
3¢ dexToB XUMHUUECKUX peakiuii /Cp/ JI1.3 J11.4J12.1
2.2
21323354
1.10 Pacuér MarepuaibHOTrO M TEMIOBOTO 2 IK-1.3 J1.1J11.2
OayaHCa MIPOMETALTYPTHIECKOTO JI1.3 J11.4J12.1
nporeccsl  /Jlex/ 2.2
21323354
111 Pacu€r marepuanbHOTO U TETIIOBOTO 4 TK-1.3 JIT.1 JI1.2
OanaHca MUPOMETAILTYPTHIECKOTO JI1.3 J11.4J12.1
nporteccsl  /TIp/ 2.2
01323354
1.12 Pacuér MarepuabHOTrO U TEMIOBOTO 20 IK-1.3 JI1.1J11.2
OayaHCca MIPOMETAILTYPTHIECKOTO JI1.3 J11.4J12.1
npoueccel  /Cp/ 2.2
01323354
1.13 Pacuér MarepuabHOTrO U TEMIOBOTO 2 IK-1.3 JI1.1J11.2
GanaHca ruIPOMETAIITypPrU4ecKOro JI1.3 J11.4J12.1
nporeccel  /Jlex/ 2.2
210203354
1.14 Pacuér marepranbHOro M TEMIOBOrO 2 MK-1.3 JI1.1J11.2
OanaHca rUIPOMETAITYPrUYECKOT0 JI1.3 J11.4J12.1
npoueccsl /IIp/ 2.2
01323354
1.15 Pacuér marepranbHOro M TEMIOBOrO 12 MK-1.3 JI1.1J11.2
OanaHca rUIPOMETAIITYPTUHYECKOTO JI1.3 J11.4J12.1
npoueccsl  /Cp/ 2.2
21323354
1.16 Pacuér anexrpuueckoro OanaHca mpoiecca 2 IK-1.3 JI.1J11.2
anekrponuza /Jlex/ JI1.3 J11.4J12.1
J2.2

01 52 33 B4




1.17 Pacuér snexrpuueckoro 6ananca 3 2 MK-1.3  |JI1.1 J11.2J11.3
npoiiecca anekrponunsa /TIp/ JI1.4J12.1 J12.2
010323354

1.18 Pacuér anexkrpuueckoro OanaHca 3 20 MK-1.3 |JI1.1 J11.2J11.3
nporiecca anekrposmsa /Cp/ JI1.4J12.1 J12.2
21323354

1.19 CocTaBieHHE CXeM MaTepUaTbHBIX 3 2 MK-1.3 |JI1.1 J11.2J11.3
noToKOB /JIex/ J1.4J12.1 J12.2
21323354

1.20 CocraBieHue CXeM MaTepHalbHbIX 3 4 IK-1.3  |JI1.1J11.2 J11.3
norokoB /TIp/ JI1.4J12.1 J12.2
01323354

121 CocraBieHue CXeM MaTepHalbHbIX 3 20 IK-1.3  |JI1.1J11.2 J11.3
motokos /Cp/ JI1.4J12.1 J12.2
010323354

5. ®OHJ1 OHEHOYHBIX CPEJICTB

DOC pacnonoxeH B pazaene «CseneHus 006 00pa3oBaTenbHOM opraHu3anumy noapasaen «Oopasopanue» opunuansHoro caiira 3['Y
http://polaruniversity.ru/sveden/education/eduop/

6. YHEBHO-METO/JMYECKOE 1 HTHO®OPMAIIMOHHOE OBECIIEYEHUWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. PexoMennyemasi 1utepatypa

6.1.1. OcHoBHAasI TUTEpPATypa

ABTODBI, COCTaBUTEIH 3arnasue, paMeleHue WznarensctBo, rox | Kommu-Bo
JI1.1 |bneguos B.I1., PacdeTsl 10 METAJUTYprUH MU M HUKEJS: yuel. mocobue Kpacnosipck, 2004 9
[Jynbuesa B.E.
JI1.2 |Hocoga O. B., IOpseB |KypcoBoe u auniaoMHoe MpoeKTHpOBaHHUE. TeXHOIOTHIECKHE Hopunsck: HUU, 49
A . pacyeTsl: yueO. mocobue 2012
JI1.3 |Porosa JI.W. Mertamryprudeckue pacyersl B METaJUTypIruu LBeTHbIX MeTa/uioB: |Hopunsck: HHUU, 48
yuaeb. nocobue 2013
JI1.4 |Porosa JI.W. Mertanmyprudeckue pacyeTsl: yued. mocodbue ajst By30B Hopunsck: HUU, 42
2007
6.1.2. lonoiHUTEIbHAS TUTEPaTypa
ABTODBI, COCTABHTEITH 3arnaBue, pasMenieHue WznarensctBo, rox | Kommd-Bo
JI2.1 |MManepun C. H., TepmoarHaMuKa, KHHETHKA M pacu4eThl METAITyprHIECKUAX Mocksa: MUCHUC, 1
Peoxonxos JI. 1., IIPOLIECCOB 2010
Cepor I'. B, Jalkanen [https://e.lanbook.com/book/117022
H., Holappa L.,
Heikinheimo E.
J12.2 |Cepos I n. ITpouecce! nonydyenus 1 00pabOTKU MAaTEPUAIIOB : TEOPUS U Mocksa: MUCHUC, 1
pacueThl METAIUTYPrHYECKHUX MPOLECCOB U CHCTEM: yueOHOe 2017
nocobue
https://e.lanbook.com/book/117254
6.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH ""UHTepHeT"
D1 |Ounaita mmardopma 3I'Y (https://learn.norvuz.ru/)
32  |Dnexrponnas 6ubmmoreka 3IY (http://biblio.norvuz.ru/MarcWeb2/Default.asp)
D3 |DnexrponHo-6ubianoTeynas cucrema Jlaup (https://e.lanbook.com)



https://learn.norvuz.ru/

D4 [ludposas Gubmmorexa IPRsmart (https://www.iprbookshop.ru)

6.3.1 Ilepeyenb nporpaMMHOro odecrnevyeHust

6.3.1.1

MS Windows XP (Homep snunensun 62693665 ot 19.11.2013)

6.3.1.2

MS Office Standard 2007 (Homep nuuensun 62693665 ot 19.11.2013)

6.3.1.3

MS Access 2007 (Homep snunensun 62693665 ot 19.11.2013)

6.3.1.4

ABBYY FineReader 10 (Homep munensuu 94965 ot 25.08.2010)

6.3.2 Ilepeyenb nHGOPMALUOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1

Dnexrponnas 6ubdmmoreka 3I'Y (http:/biblio.norvuz.ru/MarcWeb2/Default.asp)

6.3.2.2

DnexTponHo-6ubHoTeynHas cucrema Jlans (https://e.lanbook.com)

6.3.2.3

Ludposas 6ubmuorexa IPRsmart (https://www.iprbookshop.ru)

6.3.2.4

3apyOerkHble JIEKTPOHHBIE pECYPCHI U3aTenbeTBa SpringerNature:
Springer Journals (http://link.springer.com)

Nature Journals (https://www.nature.com/siteindex)

Springer Nature Experiments (https://experiments.springernature.com/)
Springer Materials (http://materials.springer.com/)

ZbMATH (http://zbmath.org)

Nano Database (https://nano.nature.com/)

6.3.2.5

3apyOexHblil ANEeKTPOHHBIH pecypc u3nareiabcrsa Elsevier:
ScienceDirect (https://www.sciencedirect.com/)

Freedom Collection (https://www.sciencedirect.com/)

Freedom Collection eBook collection (https://www.sciencedirect.com/)

6.3.2.6

MexnyHnapoanas pedepaTuBHast 6a3a JaHHBIX Scopus:
Scopus (SciVerse Scopus) (http://www.scopus.com)

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JTUCHUIIJIMHBI (MOY JI)

7.1

Ayn. 127 - aynutopus AJisl IPOBEACHUS JICKIIMOHHBIX, PAKTHYECKUX, CEMHUHAPCKUX 3aHATHI, CAMOCTOSTEIBHOM paboOTHI,
KYPCOBOTO MPOEKTHPOBAHUS (MyJIbTHMETHUHBIN Kiacc) (MOCaT0YHbIX MeCT - 24).

1 kommprorep (Intel Pentium CPU G630 2.70GHz, 2I'6 O3V, HDD 300 I'6), mynsTuMeaniiHbiii mpoekTop Panasonic.
Jlunensnonnoe I10:

e MS Windows XP (Homep nunensuun 62693665 ot 19.11.2013);

e MS Office Standard 2007 (Homep sunensun 62693665 ot 19.11.2013).

7.3

Ayn. 238 - ayauropus I IPOBEACHUS JICKIIMOHHbIX, IPAaKTUIECKUX, CEMUHAPCKUX 3aHATHH (MYIbTUMEAUIHBIN K1ace)
(mocamouHbIX MecT - 23).

1 HoytOyk Asus Intel Pentium B950 2.10GHz, 316 O3V, HDD 300 I'0), MmynsTumMenuiiHblil mpoekTop Panasonic
PT-LB9ONTE.
JInnensuonnoe I10:

e MS Windows XP (Homep nuriensun 62693665 ot 19.11.2013);

e MS Office Standard 2007 (Homep sunen3un 62693665 ot 19.11.2013);

e MS Access 2007 (Homep nuuersuu 62693665 ot 19.11.2013);

e ABBYY FineReader 10 (Homep nuiensun 94965 ot 25.08.2010).

8. METOANYECKHUE YKA3AHUA AJIS1 OBYYAIOHIUXCS IO OCBOEHUIO JUCHUIIJIMHBI (MO1Y JIsS)



http://link.springer.com/
https://www.nature.com/siteindex
https://experiments.springernature.com/
http://materials.springer.com/
http://zbmath.org/
https://nano.nature.com/
https://www.sciencedirect.com/
https://www.sciencedirect.com/
https://www.sciencedirect.com/
http://www.scopus.com/

Jlst yCriemHoro 0cBOSHUsI y4eOHOro MaTepuaia CTyACHTY He0OX0IMMO SICHO MOHMMATh 3HAYUMOCTh U MECTO JUCLHUILUIHHBL B €r0
npodeccuoHanbHOM MOATOTOBKE U aKTHBHO Y4aCTBOBAThH BO BCEX BHUAAX y4eOHOro mpornecca. [1o QUCHHUIUTMHE YIeOHBIM ITaHOM
[PEeIyCMOTPEHA KOHTAKTHASI K CAMOCTOSTENbHAs paboTa 00y4aroIerocs.

KonrtakTHast paboTa BKIFOYAET JICKIIHOHHBIC, IIPAKTUYECKUE U JTa00PAaTOPHbIC 3aHSTHSI, KOJUICKTHBHBIC M HHANBHIYaJbHbIC
KOHCYJIbTAIlHH.

Ha nexuoHHbIX 3aHATUAX HEOOX0JUMO BHUMATEJIBHO CIIYIIATh MPENoiaBaTess, HoAPOOHO 1 aKKYpaTHO BECTH KOHCIIEKT, KOTOPBIN
JIOTIOJTHSIETCS] M KOPPEKTHPYETCS B MPOILIECCEe CaMOCTOSTENbHOM MpopaboTku Marepuana. [IpakTiuyeckue 3aHATHS IPETyCMOTPEHBI IS
(bopMHpOBaHUs YMEHUI1 1 HABBIKOB IPUMEHEHUS TEOPHH Ha MIPAKTUKE JIJIs pelIeHUs TPO(ecCHOHAIbHBIX 3a/1a4.

[epen nabopaTopHBIM 3aHATHEM CTYACHTY HEOOXOAMMO MPOPadOTaTh NPEABIIYIINNA TEOPETHYECKUN KypC, UCTIONIBb3Ys KOHCIIEKT
JIEKIUH U PEKOMEHyEeMYIO JIUTEPaTypy, a TAk)Ke O3HAKOMHTBCS C XOIOM pabOTHl B COOTBETCTBHU C HICTOYHUKAMHU.

Ha IMPAKTUICCKUX 3aHATUAX CTYACHTAMHU BBIMTOJIHATCA TEMAaTHICCKUE U PACYCTHBIC 3aJaHUA 110 TEMaM Kypca. CTyIIeHTy HCOGXOZ[I/IMO
AKTUBHO y1aCTBOBAThH B y‘Ie6HOM rnponecce, npu HeOGXOL[I/IMOCTI/I 3a/1aBaThb BOIIPOCHI IpeogaBaTeIto.

Texymuii KOHTPOJIb TPOBOAUTCS B BUJIE: 3AIUTHI IPAKTHYECKUX 3aJJaHUH M OTYETOB I10 JJaOOpaTOpHBIM paboTaM.

JIns1 peanu3anyy caMoCTOATENbHON pabOThI CO3AaHbI CIIEAYIONINE YCIOBHUS U MPEATIOCHUIKH:

1. cTyzneHTHI 0OecnieueHb! HHPOPMALIMOHHBIMU pecypcamu B Oubimoreke 3I'Y (yyeOHMKaMH, Y4€OHBIMH IOCOOMSIMHU, OaHKOM
WHIMBHUAYaJIbHBIX 3a/TaHHN);

2. cTyeHTHI obecnieueHbl HH(POPMALIMOHHBIMU pecypcamH B JIOKabHOHU ceTd 3IY (B 3J€KTPOHHOM BHJIE BHICTABICHO METOANYECKOE
obecrieyeHne AUCIIUILTHHEI);

3. OpraHM30BaHbI €KEHECIbHBIE KOHCYIbTAIHH.

[MpoMesxyTodHas aTTeCTaIys 10 JUCHUIUTHHE. [I0AroToBKa K MPOMEKYTOYHON aTTeCTalllH BKIIOYaeT IPOPAOOTKY TEOPETHIECKOTO
MaTepHala, OTBEThl Ha KOHTPOJIbHBIE BONPOCHL. BOMpOCkl, BO3HUKAIOIINE BO BPEMSI IOATOTOBKH, MOKHO BBISICHUTH BO BpeMs
KOHCYJIbTalluH.

Jn1st moTydeHuns IomycKa CTYAEHT JOJDKEH BBIIONHUTE, OpOPMHTH U CIATh BCE BUABI PadOT, MPEIYCMOTPEHHBIE TEMATHYECKUM
IUIAHOM y4eOHOM IPOrpaMMbl JUCHUILIUHEL.

Jlormyck BBICTaBIISA€TCSA TOJIBKO B CIIydae MOJI0KUTEIbHON aTTeCTalliy 110 BCEM KOHTPOJIBHBIM TOUKAaM H IIOCJIE BBIIIOJIHEHHUS CTYICHTOM
BCEX BUIOB CaMOCTOSTEIbHON U ayIUTOPHOH pabOTEHI.




