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1. HIEJIX OCBOEHUA JTUCHUTIINHBI

1.1|1enbr0 y4eOHOM TUCHMIUIMHBI SBIISETCS (OPMUPOBAHUE Y CTYICHTOB CUCTEMATH3UPOBAaHHBIX 3HAHUW B 00JIaCTH
METaJUTYPTUH [BETHBIX METAIUIOB.

1.2]OCHOBHBIMH 33JJauaMH SIBJSIFOTCS: (POPMHUPOBAHHE YMEHHS OTIPEICIICHHS 1eNei U (PU3UKO-XUMHUYECKOH CYIIIHOCTH
MPOLIECCOB, HCIOJIB3YEMbIX TPH MPOU3BOJICTBE [[BETHBIX METAIIOB; ONPEACICHHs IPUHIMIOB paOOThI 1 OCHOBHBIX
napamMeTpoB 000PyIOBaHHs, IPHMEHIEMOTO TSl TPOU3BOACTBA LBETHBIX METAJIOB.

13 3aernneHI/1e YMEHU HABBIKOB IIPOU3BECACHUS MECTAJUTYPTHICCKUX pacYC€TOB.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOII

Huxn (pa3men) OOTIT: |B1.B.I[B.O3

2.1|Tpe6oBanns K NpeIBapPHTEILHOI MOATOTOBKE 00yYaIOMIErocs:

2.2|IMCcUMIUIMHBI H TPAKTHKH, IJIsI KOTOPHIX OCBOEHHUE TAHHOI JHCHUILTHHBI (MOAYJIs1) HEOOX0IUMO KAK
npeaecTBylouiee:

2.2.1|TToaroToBKa K MpoLEeAype 3alUThI U 3allIUTa BBITYCKHON KBATU(PHUKAIIMOHHOW pabOThI

3. KOMIIETEHL[IM OBYYAIOIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIAIITAHBI
(MOZYJIS)

MK-3: Cnocoden AHAJIU3UPOBATHL H3MECHECHUSA nokasareJiei npoumecca mpou3BoACTBA UBETHBIX METAJIJIOB U CILJIAaBOB

MK-3.1: YuutbiBaeT (pU3NKO-XUMHYECKYIO CYIIHOCTH MaTepHuaJia B IPOU3BOACTBEHHBIX Mpoleccax

4. CTPYKTYPA U COJEP KAHUE JUCHUIIJIMHBI (MOLY JIS)

Kon HaunmenoBanue pa3aenoB u TeM /Buja | Cemectp /| UacoB | Komneren- | Jluteparypa | Uurte | [lpumeuanue
3aHATHS 3aHATHS/ Kvbc IHH DAKT.

Paznen 1. Cemectp 3

1.1 CTpyKTypa U co/iepKaHue Kypca. 4 4 MK-3.1 |[JI1.1J11.2 J11.3 0
Knaccugukanus perkux MeTamion JI1.4 J11.5J12.1
TyromnaBkue MeTauibl. Bonbghpam: JI2.2J12.3 J12.5
MUHEpAJIbl, PyJbl, pyJHbIE KOHLIEHTPATbI J12.4J13.2 JI3.1
/JTex/ 21323354

1.2 CTpyKTypa U coJiepKaHue Kypca. 4 40 MK-3.1  [JI1.1J11.2 J11.3 0
Knaccugukanus pekux MeTauion JI1.4 J11.5J12.1
TyromnaBkue MeTauibl. Bonbgpam: JI2.2J12.3 J12.5
MUHEpAJIbl, pyJbl, pyJHbIE KOHLIEHTPATbI J12.4J13.2 JI3.1
/Cp/ 21323354

1.3 CaoticTBa, celpbeBas 0a3a, 4 4 TIK-3.1  |JI1.1J11.2 J11.3 0
MPOU3BOJCTBO U IPUMEHEHHE JI1.4 J11.5J12.1
OyaropoHBIX MeTauioB. Benenue. J12.2 J12.3 J12.5
I'pynmna 61aropoaHeIX METAJUIOB U J12.4J13.2 JI3.1
0COOEHHOCTH HaXOXKJICHUS UX B 3¢€MHOM D1 32 53 D4
kope. /Jlex/




1.4 CBolicTBa, chlpbeBas 0a3a, IPOU3BOACTBO U 4 IK-3.1 J1.1J11.2
MIPUMEHEHHUE OJIarOPOIHBIX JI1.3J11.4
MeTauioB.Beenenue. ['pynmna J1.5J12.1 J12.2
0J1arOpOJHBIX METAIJIOB U OCOOCHHOCTH JI2.3 J12.5
HaXOXJEHUs UX B 3eMHOI1 kope. /TIp/ J12.4J13.2 J13.1

31323354

15 CBoiicTBa, chlppeBas 0a3a, IPOU3BOJICTBO U 6 TIK-3.1 JI1.1J11.2
MIPUMEHEHHUE 0JIarOPOIHBIX JI1.3J11.4
MeTauioB.Beenenue. ['pynmna J1.5J12.1 J12.2
0J1arOpOJHBIX METAIJIOB U OCOOCHHOCTH JI2.3 J12.5
HaXO0XJEHUs UX B 3eMHOi1 kope. /Cp/ J12.4J13.2 J13.1

31323354

1.6 TyromnaBkue MeTaisl. MonubaeH: 4 IK-3.1 JI1.1J11.2
MUHEPAIBI, YA, pyIHbIE KOHIICHTPATHI. JI1.3J11.4
Crioco0bI repepaboTKH MOJIMOICHOBBIX JI1.5J12.1 J12.2
KOHIIeHTpaToB /JIek/ JI2.3 J12.5

J12.4J13.2 J13.1
31323354

1.7 TyromnaBkue MeTaisl. MonubaeH: 4 IK-3.1 JI1.1J11.2
MUHEPAIBI, YA, pyIHbIE KOHIICHTPATHI. JI1.3J11.4
Crioco0bI nepepaboTKU MOJIMOJCHOBBIX JI1.5J12.1 J12.2
koHieHTpatos /TIp/ JI2.3 J12.5

J12.4J13.2 J13.1
31323354

1.8 TyromnaBkue MeTamisl. MonubaeH: 44 IK-3.1 JI1.1J11.2
MUHEPAIBI, YA, pyIHbIE KOHIICHTPATHI. JI1.3J11.4
Crioco0bI nepepadoTKU MOJIMOJCHOBBIX JI1.5J12.1 J12.2
koHIeHTpaToB /Cp/ JI2.3 J12.5

J12.4J13.2 J13.1
31323354

19 [Ipou3BOACTBO YMCTOTO OKCHIA 4 TK-3.1 JI1.1 JI1.2

momubaena (111) /TIp/ JI1.3711.4
J1.5J12.1 J12.2

J12.3J12.5
J12.4J13.2 JI3.1
010323354

1.10 [Ipon3BoaCTBO UUCTOrO OKCHIA 25 MK-3.1 JI1.1J11.2

mosmbaena (I11) /Cp/ JI1.3J11.4
J1.5J12.1 J12.2

J12.3J12.5
J12.4J13.2 J13.1

0122033 54




111 Tyronnaskue MeTaiisl. TaHTan u HEOOUIt: 16 IK-3.1 |JI1.1J11.2 JI1.3
MUHEPAJbl, pyAbl, pyIHbIe KOHIICHTPATHI. JI1.4 J11.5J12.1
Crioco0b1 epepabdoTKH MOJMOICHOBBIX JI2.2J12.3 J12.5
KoHueHTpaToB /Cp/ J12.4713.2 J13.1

01323354

112 Tyromnaskue Merajuisl. TuTaH: 4 IK-3.1 |JI1.1J11.2 JI1.3
MUHEPAJIBI, pyAbl, pyIHbIe KOHIICHTPATHI. JI1.4 J11.5J12.1
Crioco0bI nepepabdoTKH THTAHOBBIX JI2.2J12.3 J12.5
KOHIIEHTpaTOB /JIek/ J12.4713.2 J13.1

01323324

1.13 TyromnaBkue MeTauiel. Turan: 4 IK-3.1  |JI1.1J11.2 J11.3
MUHEPAJBl, pyAbl, pyIHbIE KOHIICHTPATHI. JI1.4 J11.5J12.1
Croco6bl nepepabOTKH TUTaHOBBIX J12.2J12.3 J12.5
KoHueHTparoB /I1p/ J12.4713.2 J13.1

01323354

1.14 Tyromnaskue MeTauibl. Turan: 12 MK-3.1  |JI1.1J11.2 J11.3
MUHEPAJbl, pyIbl, pyIHbIE KOHIICHTPATHI. JI1.4 J11.5J12.1
Crnoco6bl nepepabOTKH TUTaHOBBIX JI2.2 J12.3 J12.5
KoHIeHTpaToB /Cp/ J12.4J713.2 J13.1

313233 54

1.15 PaccesiHHBIE MeTaIbl: peHUH TajuIuii, 5 IK-3.1  |JI1.1J11.2 J11.3
WHJIUH — KICTOYHHUKH CBIPbS, CITOCOOBI JI1.4 JI11.5J12.1
nepepaboTKH chIpbst /Cp/ J12.2J12.3 J12.5

J12.4J13.2 J13.1
31323354

5. ®OHJ OHEHOYHBIX CPEJICTB

DOC pacnionoxeH B pazaene «CBenenust 06 o6pazoBarenbHON opranu3anum» noapasaen «O0pasoBanue» oduuuansHoro caifta 3I'Y
http://polaruniversity.ru/sveden/education/eduop/

. YYEBHO-METO/JUYECKOE U HTH®OPMAIIMOHHOE OGECIHIEYHEHME TUCIUIIJIMHBI (MO Y JIS)

6.1. Pexomenayemas iuTepatypa

6.1.1. OcHoBHast 1UTEpPaTYypa

ABTOpEI, COCTaBHTEIH 3arnaBue, pa3MeIeHIe W3paremsctBo, Tox | Komma-Bo
JI1.1 |MeperykoB M. A. 3010TO: 3apOKACHUE TOPHOTO JIeja, METALTYpruu U Texnonoruu|M.: Uza. nom "Pyna 106
u Metautel”, 2008
JI1.2 |Ha6oituenko C.C., ITpoueccs! 1 anmapatsl IBETHOM MeTa/Ulypruy: y4eOHUK ULt ExarepunOypr: 5

Arees H.I'.,
Jopomkesud A.IL [u

ap.]

BY30B

VI'TY-VIIH, 2005




ABTOpBI, COCTaBUTEIH 3arnasue, pa3MelieHue WznarenscrBo, ron | Konnu-Bo
JI1.3 |bouapos B. A., TexHonorus nepepaboTKH 30JI0TOCOACPIKAILIETO ChIPhS , 2011 0
Urnarkuna B. A., http://e.lanbook.com/books/element.php?pll_id=47438
Ao6protus J1. B.
JI1.4 |Yennoxos B. C., [TonydeHnune coeqMHEHNH TYTOIUIABKUX METAJIJIOB , 2015 0
baunkos U. B., http://e.lanbook.com/books/element.php?pll_id=69756
Anukun B. H., Benos
a.C.
JI1.5 |Pommuues B.b., Merautyprust peKUX MeTaJuloB: ydeOHoe nocobue Hopuisck: HTUN, 48
Hocosa O.B., 2019
Kpynnos JI.B.
6.1.2. JlononHuTeIbHAS JUTEPATYpPa
ABTOpBI, COCTaBUTEIH 3arnaBsue, pa3MelieHIe WznarensctBo, ron | Konnu-Bo
JI2.1 [3enukman A.H., Mertannyprusi peIKuX MeTauIoB: YUeOHHUK IJIs1 BY30B IO CIICIl. M.: Metamnyprus, 47
Kopmynos B.I'. "Mertamnyprus 1B. MeTauIoB" 1991
JI2.2 |V1xkun H.H. IIpon3BOACTBO LIBETHBIX METAIJIOB M.: UnTepmer 15
Wmxuanpunr, 2004
JI2.3 |Hocogra O. B., FOpreB |KypcoBoe u murmioMmHOe poeKTHpoBaHue. TeXHOomornueckre Hopwunsck: HUU, 49
A 1. pacueTsl: yueb. mocodue 2012
J12.4 |Cesproxos H.H., OO6mast MeTayuTyprusi: y4eOHHK U1 By30B M.: Meramnyprus, 37
Kysemun B.A., 1976
Yenumes E.B.
J12.5 |Apuu M.E., dpun CBOICTBa 3JIEMEHTOB: CIIPaBOYHUK: B 2 KH. M.: Uzn. nom "Pyna 2
A M., byn6epr IL.b. u Metamnst", 2003
6.1.3. MeTroanueckue pa3paboTku
ABTOPBI, COCTaBUTENIN 3arnasue, pa3MelieHue WznarensctBo, roa | Konuu-o
JI3.1 |[coct. B.M.[epeBuoB; |Meramtyprus 0:1aropoaHsix MetaiuioB. O0oramieHue niaMoB: Hopwuisck, 1993 4
Hopwibckuii MHAYCTp. |METOA. YKa3aHUS K IPAKTUUECKUM 3aHATHSM CTYISHTOB CIICIL.
HH-T 1102 Bcex ¢popm o0yueHus
JI3.2 |Hopunbckuii uHIycTp. |MeTamnyprus 0;1aropoaHbIX METAJUIOB: METO/I. YKa3aHUs K Hopunsck: HUU, 31
uH-T; coct. T. H. MPAaKTHIECKUM 3aHSATHSIM 2011
HapbekoBa
6.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOH ceTH ""UHTepHeT"
31  |Onmnaiin mnardopma 3I'Y (https://learn.norvuz.ru/)
22  |Dnexrponnas 6ubnmmorexa 3I'Y (http://biblio.norvuz.ru/MarcWeb2/Default.asp)
23  |DnexTponHo-6ubIHOTEYHAs crctema Jlans (https://e.lanbook.com)
24  |udposas 6ubnuorexa IPRsmart (https://www.iprbookshop.ru)
6.3.1 Ilepeyens mporpaMMHOro obecrne4eHust
6.3.1.1|MS Windows XP (Homep mmuen3un 62693665 ot 19.11.2013)
6.3.1.2|MS Office Standard 2007 (Homep numensuu 62693665 ot 19.11.2013)
6.3.1.3|MS Access 2007 (Homep munensuu 62693665 ot 19.11.2013)
6.3.2 Tlepeuenb MHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1|Onextponnas 6ubnmmoreka 3I'Y (http://biblio.norvuz.ru/MarcWeb2/Default.asp)
6.3.2.2| OnexTponno-oubmunoTednas cucrema Jlans (https://e.lanbook.com)
6.3.2.3|L{udposas 6udnuorexa IPRsmart (https://www.iprbookshop.ru)

6.3.2.4|3apyOexHble 2JEKTPOHHBIE pecypchl U3aTenbcTBa 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

3apy0OexHbIil AIEKTPOHHBIH 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

MexnaynaponHast pedeparuBHas 6a3a JaHHBIX Scopus:
Scopus (SciVerse Scopus) (http://www.scopus.com)



https://learn.norvuz.ru/
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/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAY JIsS)

7.1|Ayn. 221 - ayauropus Uit IPOBEJCHUS JEKIUOHHBIX, IIPAKTUYECKUX, CEMUHAPCKUX, 1a00paTOPHbIX 3aHATUH (II0CaJOUHBIX
mecr - 17).

DpauomeTp, OropeTka - 3mrT., cyumibHbli mkad KC-65, xumuueckas nocy/a, Melaika ¢ HarpeBoM, Tepomcrat BT120,
HedenoMeTp POTOIIEKTPUYECKUNA OTHOITYYEBOH.

7.2|Ayn. 234 - ayauropus Ui IPOBEICHUS JCKIIUOHHBIX, TIPAKTUYECKHUX, CEMHHAPCKHX, JTa00PaTOPHBIX, HHTEPAKTUBHBIX
3aHATHH (MyJIbTHMEIMIAHBIN KiTacc) (OCaIouHbIX MeCT - 14).

1 Hoytoyk (Intel Pentium B950 2.10GHz, 3I'6 O3V, HDD 300 I'6), mpoekTtop Epson EB-485wi.
JIunensuonnoe I10:

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

¢ MS Office Standard 2007 (Homep numensun 62693665 ot 19.11.2013);

® MS Access 2007 (Homep nuuensun 62693665 ot 19.11.2013).

CymmnbHeit mkad — 1 mr. (KC-65) , TutpoBansHas  ycraHoBka — 4 mT.; Komopumerp dotoanekrpuueckuii KOK — 2
wrt.; pH-metp — 1 wr., nvonomep U -160M — 1 1mir.; TepMocTaT -2 MIT.; MATHUTHAS MEIIalIKa — 2 MIT., BCTPSIXUBATENb — 2
wt.(TYPE357); Tepmo6nok [13-4020 — 1 mt.; KomrutekcHast naGoparopHas ycraHoBka Y OJIDMY (Diasel) — 1 wT.;
KomOunupoBanHas yctaHOBKa 00paTHOro ocmoca — 1 mrt., cuerynk CKM-2, memanka ¢ Harpesom (MM3M),
Buckosumerp-tepmoctar 2t (TYPE 665), Becwl anekrponnsie EK-120, Hedenomerp goTosnexrpuueckuii, Becsl HR-300

8. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIUXCSA 11O OCBOEHUIO JUCHUTIIIMHBI (MOY JIST)

Jlns ycnenrHoro ocBoeHHs yueOHOro MaTepraia CTyICHTY HeOOX0AUMO SICHO IIOHMMATh 3HAYMMOCTb M MECTO TUCUUIUINHBI B €T0
npodeccnoHanbHOM MOATOTOBKE U aKTHBHO YYaCTBOBATH BO BCeX BHIAX ydeOHOro mpouecca. [lo mucuuminHe yq4eOHbIM IIIaHOM
[IpeyCMOTPEHA KOHTAKTHAS U CAaMOCTOsITeNbHasl paboTa 00y4aroIerocs.

KonraktHast paboTa BKIIIOUaeT JIEKINOHHbIE, IPAKTHYECKUE 1 TAOOPAaTOPHBIE 3aHATHS, KOJUICKTHBHBIE U HHIUBHIYaJIbHEIE
KOHCYJIbTAlIUH.

Ha neKIoHHBIX 3aHATUAX HEOOXOAUMO BHUMATEIBHO CIIyLIaTh [IPEoAaBaTelis, HOAPOOHO U aKKypaTHO BECTH KOHCIIEKT, KOTOPbIH
JIONOJIHSAETCS U KOPPEKTUPYETCS B IIPOLIECCE CAMOCTOATENbHOI IpopaboTKy Marepuana. [IpakTudeckue 3aHATHS IPELyCMOTPEHBL U1
(GbopMupOBaHMS YMEHUH 1 HABBIKOB IPUMEHEHUSI TEOPUU HA MIPAKTHUKE AT PEIIEeHUs IPOGECCUOHANBHBIX 3a1a4.

[epen 1abopaToOpHBIM 3aHATHEM CTYACHTY HEOOXOAMMO MPOPadOTATh NMPEABITYIINN TEOPETHYECKUH KyPC, UCTIONIB3Ys KOHCIICKT
JIEKIUH U PEKOMEHTyEeMYIO JIUTEPATypy, a TAK)Ke 03HAKOMHTBCS C XOJIOM pabOTHl B COOTBETCTBHU C HCTOUYHUKAMH.

Ha MPAaKTUICCKUX 3aHATUAX CTYACHTAMU BBIMIOJIHATCA TEMAaTHUUCCKUE U PACYCTHBIC 3aJaHs 110 TEMaM Kypca. CTyZlCHTy HCO6XO,I[I/IMO
AKTHBHO Y4aCTBOBAaThb B y‘Ie6HOM mnpounecce, nmpu HCO6XOZ[I/IMOCTI/I 3aaBaThb BOMIPOCHI MMPEIOAAaBaTEIIIO.

Texyumit KOHTPOJIb IPOBOJUTCSI B BUAE: 3aIUThI IPAKTHYECKUX 33JaHHI U OTYETOB 110 J1abOpaToOpHbIM paboTaM.

Jli1s peanu3aly caMoCTOSTENbHOM PabOThI CO3aHBI CICAYIOIIHE YCIOBHS U HPEANOCHUIKH:

1. crynenTsl obecrieueHsl HHOPMALOHHBIMU pecypcamu B Oubmmoreke 3I'Y (yueOHHKaMH, yueOHBIME ITIOCOOMIMHU, OAaHKOM
WH/IMBUIYAJIbHBIX 3aJ]aHUH);

2. cTyaeHTbl obecredeHbl HHPOPMALOHHBIMU PECypcaMu B JIOKaJIbHOU ceTH 3IY (B 3J€KTPOHHOM BHAE BBICTABICHO METOANYECKOE
obecrieyeHne AUCIUILINHEI);

3. opraHH30BaHbI eXXCHEETbHBIC KOHCYTbTAIIH.

[IpomesxyrouHas aTTecTanus 1o qucuuiuinHe. Iloaroroska K MpOMEXXyTOUHON aTTeCTalliK BKIIIOUAET MIPOPAOOTKY TEOPETHYECKOTO
MaTepHaia, OTBEThl Ha KOHTPOJIbHBIE BONPOCHL. BOMpOCKI, BOSHUKAIOIINE BO BPEMS MOJATOTOBKH, MOKHO BBISICHUTB BO BpeMs
KOHCYJIbTAllUH.

JInst mosy4deHust JomycKa CTYICHT JOJKEH BBINOJIHUTD, OOPMHUTB M CAATh BCE BUABI padOT, NPEAYCMOTPEHHBIC TEMAaTHUECKUM
IUTAHOM y4eOHOM NporpamMMbl JUCIUIUIUHBL.

Jlomyck BBICTABISIETCS TOJBKO B CITydae MOJIOKUTEIBLHON aTTeCTalluy 10 BCEM KOHTPOJIBHBIM TOUKaM U ITOCJIC BBIOIHEHUS CTYACHTOM
BCEX BUJIOB CAMOCTOSATENILHON U ayJJUTOPHON paboThI.




