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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[Iporpamma auCHUIUIMHBL  «METALTyPIUUYECKUE TEXHOJOTMU» COCTaBJICHA
JUIS  CTYACHTOB, OOydYalolmuxcs 1O  HampaBleHuto  «Meramwntyprus» U
MpeAyCMarpuBacT M3yYEHHUE OCHOB TEXHOJIOTHYECKHUX TPOILIECCOB  IMOTYyUYCHHS
IBETHBIX METAIJIOB W3 PYAHOTO CHIPhS, MPHUHIIMIIOB Pa3padOTKH TEXHOJOTHUYECKHUX
CXEM IMPOMU3BOJICTBA LBETHBIX METAJIOB M 3HAKOMCTBO CTYACHTOB C OCHOBHBIM
o0opy0BaHUEM, HEOOXOAUMBIM  JUIsl  OCYILIECTBICHUS  METAUIYPrHUYECKUX
orepaluii, COCTaBISIONINX TEXHOJIOTHYECKUE CXEMBI.

1.2 3agayu n3yyeHus1 TUCUUILIAHBI

B 3agaum wu3yueHus AMCHMIUIMHBI BXOJIUT TNPUOOPETEHHWE HABBHIKOB,
MO3BOJISIIOIINX OINUCHIBATh KOHKPETHBIE METALTYPTUYECKUE TMPOIECCHl C TOYKH
3peHusl TMPAKTUYECKOTO HX OCYIIECTBICHUS B 3aBUCHUMOCTH OT XHMHUYECKOTO U
MUHEPIOTHYECKOT0  COCTaBa  MpelaraeMbix  JUIsi  MEepepadoTKH  pya |
KOHIICHTPATOB,  MOJy4YEHHE TMPEACTaBICHUM O  BO3MOXXHOCTH  MPUMEHEHHS
COOTBETCTBYIOIIIETO  OOOPYJIOBaHUS M  YMEHHE  PAacCUUThIBATh  OCHOBHBIC
METAUTYpTUYEeCKUe TPOIEcChl W BbIOMparh oOOpyAOBaHHE, HEOOXOIUMOE st
OCYLIECTBIIEHUS 3TUX MIPOLIECCOB.

1.3 IlepeyeHp NJIaHMPYeMbIX pPe3yJbTATOB OOy4YeHHMsl MO JAUCHHUILINHE
(Moay/110), COOTHECEHHBIX € IJIAHMPYeMbIMH Ppe3yJabTATaMH  OCBOCHMS
o0pa3oBaTeJIbHOM MPOrPaMMBbI

Koa n HanmeHoBaHue NHOUKaTopa 3aI'I.I'IaHl/IpOBaHHbIe pe3ynbTtaTthbl o6yquM;| no ancuuninunHe
OOCTUXEHNA KoMneTeHUunn

OIIK-1: roTOBHOCTBIO HCII0JIL30BATh (PYHAAMEHTAJIbHbIC 00IICHHKEHEPHbIEC 3HAHUS

OIIK-1: roTOBHOCTBIO 3HaTh XUMU3M METAJUTypPrU4E€CKUX IIPOLIECCOB
UCIIOJIb30BaTh YMeTh UCTI0Ib30BaTh XUMUYECKNE 3aKOHBI JIJIS
byHIaMeHTaIbHbIE 00BSICHEHUS MapaMeTPOB METAUTYPIrHYECKHX IPOLIECCOB

OOLIEMHKEHEPHBIE 3HAHUS
BraneTs HaBBIKOM MCIOJTB30BaHMS 3aKOHOB XUMHH U
MareMaTHKH JUIs BEITTIOJTHEHUS! METAJUTY PIHYECKIX
pacueToB

OIIK-4: roTOBHOCTBHIO COYETATH TEOPHUIO U MPAKTUKY VISl pellieHUs] MHKEHEPHBIX
3aaa4

OIIK-4: TOTOBHOCTBIO coYeTarh |3HaTb OCHOBHEIE TEXHOJOTMYECKHE CXEMBI

TEOPHUIO U MIPAKTUKY IS MPOMU3BOJICTBA [IBETHBIX METAIIOB, UX JOCTOMHCTBA U
pELIeHUS] UHKEHEPHBIX 3a/1a4 HEJIOCTaTKu

YMeTh aHaTM3UpOoBaTh MapamMeTphl U MOKa3aTesin
TEXHOJIOTUYECKHUX MTPOLIECCOB.

Biianetr HaBEIKOM pacdeTa MaTepUaIbHBIX OATaHCOB
METALIYPru4eCKUX Oleparui

ITK-9: roTOBHOCTBHI0 IPOBOAMTH PACYETHI U 1€J1aTh BHIBOAbI IIPH PelICHUU
HH/KEeHEPHBIX 3a1a4




I1IK-9: roTOBHOCTBIO IPOBOIUTH
pacyeTsl U JieJaTh BbIBOJBI IIPU
pELIEHNN UH)KEHEPHBIX 3aJa4

3HaTh METO/bI pacyeTa MarepUaIbHbIX OaTaHCOB
OTJIEJIBHBIX METALTYPIUYECKUX ONEepauil U
TEXHOJIOTHYECKUX CXEM, IPUMEHsIeMoe 000pyJ0BaHHE
JUI OCYILIECTBIICHHUS IIpoLecca

YMETb NPOBOJUTH PAaCUEThl METAIUTYPrHUECKHUX
MIPOLIECCOB, ONPEAETATh JOCTOBEPHOCTD MOJTyUYEHHbIX
pe3yJIbTaroB

BJI/IETh HaBBIKAMU [TPOBEACHUS PacUETOB PA3INYHbIX
METAJUTyPrU4€CKUX IPOLECCOB

1.4 Ocob0eHHOCTH peau3anuu AUCHUNINHBI

SI3BIK peann3anuy IUCUUILIMHBL Pycckuil.

JucnurninuHa (Moayib) peanusyercs ¢ npumeHenueMm D0 u IOT

URL-anpec u Ha3BaHHWEe 3JIEKTPOHHOTO oOydaromiero kypca: https://e.sfu-
kras.ru/course/view.php?id=10187.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

Bun yue6HO# paboThI

Bcero,
3a4ETHBIX
€JINHUILL
(akam.gac)

CemecTtp




3 Conep:kanue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
IEKIIHOHHOTO CamocTosTenbHas
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
n/m Moy, TemsI (pasaesbr) AMCHUIITHHEL IIpakTnueckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B Tom B Tom B Tom
Bcero yncne B Bcero yucne B | Bcero yucne B Bcero 4ucie B
3NO0C anocC 3N0C 3UO0C
1. MeTa/uryprusi TseJbIX IBETHBIX METAJLJIOB

1. Tema 1. CBoiicTBa, ChIpbeBas 0aza, UCTOPHUS 0.5
IIPOM3BOJCTBA M IPUMEHEHUS CBUHIIA U LIMHKA. ’
2. Tema 2.I1pununs! GopMHUPOBAHUS TEXHOJOTHUYECKUX
CXEM MPOU3BOJCTBA CBUHIA. Pa3HOBUHOCTH CBMHIIOBBIX 0,5
IUIABOK
3. Tema 3. Arnmomepupyronuii 00KUT - Ha3HAYEHHUE, 0.5
XUMHU3M, IPAaKTUYECKOE OCYIIECTBICHHE, 000PYJOBaHHE ’
4. Tema 4. lllaxTHast BOCCTaHOBUTEIIbHAS IJ1aBKA - XUMU3M
npolecca, NPOAYKTHI IIJIABKH, YCTPONUCTBO U MOKA3aTeIN 0.5
paboTsl neun. CriocoObl nepepaboTKU MIJIAKOB ’
(¢proMuHTrOBaHKE, BENIbLIEBAHUE)
5. Tema 5. CpaBHuUTEINIbHAS OLIEHKA PEAKIIMOHHBIX TJIABOK -
B TOpHaX, KOPOTKOOapabaHHOM MeuH, B 3JEKTPOIIeUH, B 0,5
anmapare KMBLDT - 1IC.




6. Tema 6. MeTonpl pahUHUPOBAHKS YEPHOBOTO CBUHIIA.
TexHomornyeckas cxema MupOMETALTYy Pru4ecKoro
paduHMpOBaHUS, MOCIEI0BATEIHLHOCTD ONEpaLni,
peareHTbl, XUMH3M, [T0JTy4yaeMble IPOTyKThI, 000py0BaHuE,
YCIIOBUS OCYIIIECTBICHUS

0,5

7. Tema 7. TeXHOJIOTMYECKHE CXEMbI MOJYUYEHHUS [ITHKA.
OO0xHUT B TEXHOJIOTUHU TOJIy4YEHHUsI IUHKA TUPO- U
THAPOMETALTYPITHUECKUM CIIOCO00M. XUMHU3M 00XKHTa.
O6opynoBanue. [IpotyKThI.

0,5

8. Tema 8. BrienaunBanue - Ha3HAYEHHUE ONEPALUH,
CXEMBI, XUMU3M, 000pyaoBaHue. CriocoObl OUUCTKU
pacTBOpa OT MPUMECEH - THAPOIINTHIECKA,
[IEeMEHTAIlMOHHAsl, XUMU4ecKast.CXeMbl OYHCTKH.
O6opyaoBanue.

0,5

9. Tema 9. DIIEKTPOIUTHIECKOE OCHKICHUE IIMHKA U3
CyNb(haTHOTO IIMHKOBOTO pacTBopa. KaroaHbIil 1 aHOJHBIN
npotiecc. [lepenanpspkenne Boopoaa u HakTopsl
BISIMIOIINME Ha Hero. KOHCTpyKIMS 37€KTPOIU3HBIX BaHH.
ITokazarenu npouecca

0,5

10. Tema 10. [ITnpomeTamnyprudeckas TEXHOJIOTUS
NOJY4YEeHHUs LIUHKA. ATJIOMEPUPYIOLINI 00XKHUT,
JUCTWUISAIMS, papuHupoBaHue. XUMU3M MPOLIECCOB,
HoKazarenu, NpoykTel. O60pyaoBaHue

0,5

11. Tema 11. CBoiicTBa, ceipbeBast 6a3a, HCTOPHUS
IIPOM3BOJCTBA U IPUMEHEHHUE MEIU U HUKEJISL.
[IpuHIMNHATEHBIE TEXHOJIOTHYECKHE CXEMbI TIepepaboTKH
CYJIb(QUIHBIX MEHBIX, METHO-HUKEJIEBBIX U OKUCIIEHHBIX
HUKEJIEBBIX PYI.

0,5




12. Tema 12. ITimaBku MEIHBIX, METHO-HUKEIICBEIX U
HUKEJICBBIX Py U KOHIICHTPAToB Ha mreiH. Oomas
XapakTepUCTHKA MPOLECCOB MIaBku. OTpaxarenbHas
TUTaBKA METHBIX KOHIIEHTPAToOB. POJIb OKHCITUTEIEHOTO
00>ura Mpy MOAroTOBKE KOHIIEHTPATOB K IJIaBKeE.
OcoOeHHOCTH TUTaBKH OTapka. DiekTporuiaBka. [llaxTHas
r1aBKa (MUPUTHAS, TTOTYTTUPUTHASI, METHO-CEpHas ).
KoHncTpykuus negeil.

0,5

13. Tema 13. ABTOT€HHBIE TIPOLIECCHI TIABKH CYIb(UIHBIX
KOHIICHTPATOB U MX CpaBHUTENbHBIN aHanu3.I1naBka Bo
B3BEIICHHOM COCTOSIHUU ((puHCKas rmnaBka, KOII,
KMBIIOT) u niaBka B pacruiase (m1aBka BaHrokosa).
X¥MU3M TMPOIIECCOB, 0COOEHHOCTH OKUCIICHUS CYIb()UIOB,
MOKa3aTeJiy MPOLECCOB, XapaKTePUCTUKA IPOAYKTOB
maBku. KoHCTpyKIus nieqei.

0,5

14. Tema 14. BoccTaHOBUTEILHO-CYIb(PUIUPYIOIIAS IIaBKa
OKHCJICHHBIX HUKEJIEBBIX Py Ha IITEHH B IAXTHOM IeYH -
COCTaB LIUXThI, XUMU3M IIPOLIECCA, OCOOEHHOCTH
KOHCTPYKUUU Teun. [11aBka OKUCICHHBIX HUKENEBbIX Py
Ha (epPOHUKED.

0,25

15. Tema 15. KouBepTupoBaHue MeIHbIX, MEIHO-
HUKEJIEBBIX M HUKEJIEBBIX ITEHHOB. TeopeTnyeckue
OCHOBBI ITporecca. XuMu3m npouecca. [IpogyKrsl
KOHBEPTUPOBaHHUs. TEII0BON pexuM Iporecca.
YcTpoicTBO KOHBEPTOPA.

0,5

16. Tema 16. [TepepaboTka HUKEIEBBIX U METHO-HUKEICBBIX
¢aitniTeitnoB. CriocoOb! pa3faeneHus MeAU U HUKETS
MeIHO-HUKeneBoro ¢aifHimTeiHa (poTarus,
KapOOHMIBHBIN Tporiecc). O6xur. BocctanoBuTenbHAs
1aBKa 3akucH HuKeNs. [IpoaykTel. O0opyaoBaHue

0,25




17. Tema 17. PadbuHupoBaHre 4€pHOBOM M€ - OTHEBOE H
anekTpoiauTndeckoe. Hasnauenue nporeccoB. XuMusm.
obopynosanue. [Tokazarenu.

0,25

18. Tema 18. DnekTpoautudeckoe pahUHUPOBAHUE HUKEIIS.

AHOMHBIN 1 KaToHBIN MTpouecc. CocTaB 3JEKTPOIUTA.
Koncrpykuus BanH. CriocoObl OYMCTKHA HUKEIIEBOTO
AJIEKTPOOIHTA (aHOJIUTA) OT IIpUMecei

0,25

19. Tema 1. Crexuomerpuueckue pacuersl. Pacuet
PAIMOHATLHOTO COCTaBa PY/Ibl/KOHLIEHTPATA

20. Tema 2. PacueT cocTaBa IUXThI arjIOMEPUPYIOLIETO
00’KHTa CBUHIIOBBIX KOHIICHTPATOB

21. Tema 3. PacueT OCHOBHBIX IOKa3areeil aBTOreHHOU
IIJIABKHX

22. Tema 4. PacueT OCHOBHBIX OKAa3areiei
3JICKTPOJIUTUYECKOTO pahHHUPOBAHUS MEU U HUKEIIS

23. 3akpernieHre 3HaHUH, TOJTy4YeHHBIX Ha ay IUTOPHBIX
3aHATHUSX, OJITOTOBKA K MPAKTUYECKUM 3aHSTHUSIM.
BrinonHeHne 1oMaHuX KOHTPOIbHBIX PaboOT.

110

2. Merajyprusi 6;1aropoHbIX MeTaJLJI0B

1. Tema 19. OGmmue cBeneHus 0 OJIaropoIHBIX METaIaX.
CocrosiHre TPOU3BOJCTBA U TOTpeOIeHUs. Pa3BuTus
npou3BoAcTBa. PU3NUEcKre 1 XUMUYECKHE CBOMCTBA
0JIarOpOTHBIX METALIOB.

0,5

2. Tema 20. Pynbr u MuHepansl 30510Ta U cepedpa. Dopmbl
HAXOXKJCHMsI 30J10Ta U cepedpa B pyaax.

0,5

3. Tema 21. KoMITOHOBKA TEXHOJIOTHYECKUX CXEM
nepepaboTKH Pa3IMYHBIX TUIIOB 30JI0TOCOJICPIKAIIETO
CBIPBS




4. Tema 22. Mexanndeckas MOJroTOBKa pPy/bl.
I'paBuTaiioHHBIE METOABI W3BJIEYEHUS 30J10Ta. METOABI
nepepadOTKH TPAaBUTAIMOHHBIX KOHIIEHTPATOB -
aMarbramMariys, IjaBKa 30JI0TOM TOJIOBKH.

5. Tema 23. I'uppoMeTanIyprudeckue MeTO bl

nepepaboTKH 30J10TOCOIepKaIIero chipbs. Llnanuposanue. !
6. Tema 24. IIpakTrka nuanuposanusi. CXxeMbl |
LIUAHUPOBAHUS

7. Tema 25. Paznenenue 30510TOCOI€pIKaAIIEH MYJIBITBI 1
8. Tema 26. Briienenue 30510Ta U3 IUAHUCTHIX PaCTBOPOB 1

LIEMEHTAaLUEH. Hepepa60TI<a OCEMCHTHOI'O OCaJKa

9. Tema 27. CopOIIMOHHOE BBIIIECIIAUNBAHIEC
30JI0TCOJIEPIKAIIHNX PYyI. DIEKTPOIUTUICCKOE BBIICTICHHIE
30J10Ta U3 THOMOYEBUHHOTO JJTI0ATA.

10. Tema 5. KonmnuecTBeHHBIE OIIPENEIEHHS B ONEpaLUIX
oOorameHus

11. Tema 6. BrienaunBanue pya 6J1aropoiHbIX METAIOB.

TepmoarHamMuKa pacTBOPEHUS

12. Tema 7. MeTtaiutyprudeckue pacueThl BhIlIETa4nBaHUS

13. Tema 8. llemenTanust 6;1aropoAHBIX METATIIIOB U3
pacTBOpOB

14. 3akpenneHue 3HaHUH, IOJIy4EHHbBIX HA ay JUTOPHBIX
3aHATUSAX, TOJATOTOBKA K IPAKTUUECKUM 3aHATHSM.
BrimonHenne 1oMamHuX KOHTPOIBHBIX PaboT.

109

15.

3. MeTajuyprus JIerKux MeTaJlJIOB

10




1. Tema 28. Coipbe 1151 TPOU3BOJICTBA JIETKUX METAIIOB -
MUHEpaibl, pyasl. O01acTy NPUMEHEHHUS JIETKHX METAILIOB.
CocrosiHre TPOU3BOACTBA JIETKMX METALIOB.

0,5

2. Tema 29. ITpon3BOACTBO TIIMHO3EMA U3 OOKUCTOB (10
cnioco0y baiiepa n crioco0y criekanus) U HeeIMHOB.
TexHonornyeckue cxeMbl. XUMU3M. 000pyZAOBaHHE.
[Tokazarenu.

3. Tema 30. IIpousBoacTBO (hropUCTHIX coneid. TpeboBaHus
K KpHOJHUTY, GTOpUAY HATpHs, PTOPHUILY ATTFOMUHUSL.
HHaBHKOBLIﬁ mmar - KICTOYHUK ITPOU3BOACTBA KPUOJIUTA U
(GTopuCTHIX coeil. MecTOpOKIACHUS U CIIOCOOBI
o0oraieHus miIaBuKoBoro mimara. [IpousBoacTso
MCKYCCTBEHHOTO KPHOJIHUTA

0,5

4. Tema 31. ITpon3BOACTBO IEKTPOIOB YIOJIbHBIX U
rpadUTH3UPOBAHHBIX

0,5

5. Tema 32. Kpnonut-rnmHo3emMHble paciuiaBbl. OCHOBHbBIE
TpeOoBaHUS K AIeKTponuTaM. Biausuue no6aBok  ¢Gpropuaos
MarHusi, KaabLysl, JUTHSI Ha CBOWCTBA AJIEKTPOJIUTA.

0,5

6. Tema 33. [Ipon3BoCcTBa ATFOMUHUS AJIEKTPOIU30M
pacIuIaBlIeHHBIX COJICH. DIEKTPOIHBIC PEAKIIHUH.
[Toxazarenu mporecca, BBIXOJI IO TOKY U Pacxoj]
AJIeKTpo3HEpTruu. KOHCTPYKITHS 37IEKTPOIN3HBIX BaHH.
BauHEBI ¢ caMOO00KUATAFOIIUMUCSA U 000 KEHHBIMUA
aHonamu. KaroznHoe ycpoicTBO. AHOIHOE YCTPOMCTBO.
ToxononBos (00koBOM M BepxHHiT). OMIHMHOBKA
DIIEKTPOIIN3EPOB

11




7. Tema 34. TexHosorusi mporecca 3JIeKTPOoJIn3a.
DIIeKTpOAU3HBIN 11eX. PacnionokeHre BaHH B KOpITycCe.
TpancnopTHpOBKa OCHOBHBIX MarepuainoB. ['a300Tcoc u
razoourcTka. Pereneparust propucTbix comeit

8. Tema 35. PapuHrpoBaHrEe aTIOMUHUS - TIEPETUIABKOM,
TPEXCIOWHOE ANEKTPOIUTHYECKOE pahuHUpOBaHUE.
OO6acTu mpUMEHEHUsT ATFOMUHUS BBICOKON YUCTOTHI, €70

o 0,5
cBoiicTBa. Crioco0bl NOIy4YeHUs: 0000 YUCTOTO ATFOMUHMSL: ’
30HHAS IJIaBKA, METOJ] TMCTHIUIALIUY Yepe3 cyOopTopus
ATIOMUHUS.

9. Tema 36. TexHOIIOTMYECKHE CXEMBI TOATOTOBKH CBIPbS
JUIS TIOJIyYEHMSI MarHus 3JIEKTPOIM30M U TEPMUYECKUM 0.5
b

criocobom. Xumusm. O6opynoBanue. [Tokazarenu.
[IpenmymiecTBa 1 HEJOCTATKA TEXHOJIOTHM.

10. Tema 9. CBoiicTBa aTFOMUHATHBIX PACTBOPOB (pacyer
HPOILIEHTHOTO COCTAaBa, OOILEro U KayCTUYECKOro MOJyJiei

¥ JIp.)

11. Tema 10. PacyeT TeXHOJIOTMYECKUX MTapAMETPOB NIPH
UCIIONIb30BaHuu criocoba baiiepa (kpeMHUEBBIN MOYIIb,
BBIXO/l TJIMHO3€MA, [TapaMETPOB PA3I0KEHUS PACTBOPOB,
T:XKu ap.)

12. Tema 11. I[Ipumenenne 3akonoB Papaznes B
TEXHOJIOTHUECKUX pacyeTax Ipu MPOU3BOICTBE ATFOMUHHUSA

13. Tema 12. Pacuer a1eMeHTOB MarepuaibHOTO OaaHca
AIIEKTPOJIN3A ATFOMUHUS (PacXo INIMHO3EMa, JIEKTPOJIOB,
(TOPUCTBIX CONEH MPH JACKTPOIHU3E U IP.)

12




14. 3akpenneHue 3HaHUH, TOJYYECHHBIX Ha ay AUTOPHBIX
3aHATUSX, TOJATOTOBKA K MPAKTUYECKUM 3aHATUSIM.
Brimonaenune nomamaux padot. [Toaroroska k
KOHTPOJIBHBIM paboTaM.BeINoTHEeHHEe KypCOBOM paboTHI.

90

4. MerajLiyprusi peikux MeTaJJiIoB

1. Tema 37. Obuue cBeieHUs O PEIKUX METa/lIaxX.
Knaccuduxarusi. OcOOEHHOCTH IPOU3BOJICTBA.

2. Tema 38. Metautyprus Mmonu0eHa. @usnueckue u
XUMHUYECKHE CBOMCTBa MoynOaeHa. O0IacT MpUMEHEHHUS.
HcTOYHUKN CBIPBS.

0,5

3. Tema 39. TexHonorus Mpou3BoACTBa HeppoMOTUOICHA U
MOJIHOIeHA

4. Tema 40. Metautyprus repmanusi. Duznueckue u
XuMH4eckue cBoiictBa. Obmactu npuMeHenus. Mcrounnku
CBIpBS

0,5

5. Tema 41. IlepBuunas 06pab0oTKa repMaHUEBOTO CHIPHSI.
[Tonyuenue repMaHueBOro KOHIEHTpara. BekpriTre
TepMaHUEBOT0 KOHIIEHTpaTa.

0,5

6. Tema 42. TexHonorust NPOU3BOICTBA FEPMaHHUS U3
KOHIIeHTpara. PapuHupoBaHue repmaHusi.

7. Tema 43. Metannyprus rauus. Ousndyeckue u
XUMHUYECKHe CBOMCTBa rayuusi. O01acTH ero MPUMEHEHUS.
Hcrounukn CBIPbS JJI MMOJIYUYCHUS TaJlJIns

0,5

8. Tema 44. IloBeaeHus rajiius B MPOU3BOJICTBE IIIMHO3EMA
1 AITFOMUHUSL BLICOKOP'I YUCTOTHI. nonyquHe TaJIJIMCBBIX
KOHIICHTPAaToB

0,5

9. Tema 45. TexHOJIOTHS MTOTYUYECHUS METALIMYECKOTO
TAUIAS U eT0 papUHUPOBAHMUS

0,5

13




10. Tema 13. Pacuer nporiecca OKUCTUTEIHHOTO 00KHTa
MOHI/IGILCHI/ITOBOI‘ 0 KOHI.[GHTpaTa B KHUITAIIEM CJIOC

11. Tema 14. Pacuer nporiecca aMMUaqYHOTO
BBIIIETIaYMBAHUSI MOJUOIEHOBBIX OT'apKOB

12. Tema 15. PacueT nporiecca BO3STOHKH MOJIHOI€HOBOTO
AHTUPUJIA U3 OTapKa

13. Tema 16. Pacuet nponecca pa3jioxKeHus T€pMaHUEBOTO
KOHLIEHTpara

14. 3akpenneHue 3HaHUH, IOJy4EHHbBIX HA ay JUTOPHBIX

3aHATHSIX, TIOJrOTOBKA K MPAKTUYECKUM 3aHSTHUSIM. 61
Brimonnenue nomamraux padort. [loaroroska k
KOHTPOJILHBIM paboTam.BEITIOIHEHHE KypCOBOI paObOTHI.
15.
Bcero 28 16 370
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12.

13.

4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

Hab6oituenko C. C., Arees H. I'., Jlopomkesuu A. I1., )Kykos B. II., Enmucees
E. U., Kapenos C. B., Jle6ear A. b., Mamsuenkos C. B., Hab6oituenko C. C.
[Tpouiecchl 1 anmaparsl IBETHON METAUTYPrUuu: Y4eOHUK JJI BY30B IO
HaIpaBJICHUIO IMOATOTOBKH JUIIJIOMUPOBAHHBIX CIIELIUAINCTOB
"Metautyprus" (ExarepuHOypr: YpanbCKkuil TEXHUYECKUNA YHUBEPCUTET -
YIIN).

Yr1kun H.U. IIpousBoacTBo nBeTHbIX MeTauioB(M.: MHTEpMeET
NHXUHUPUHT).

Mocksutun B. U., Huxomaes U. B., ®omun b. A. Metautyprus nerkux
METAJUIOB: YUeOHUK JIJIsl By30B 110 CHEIUATLHOCTH "MeTauTyprusi IBETHBIX
MeTajuioB" HarpaBieHus noarotoBku "Meramnyprus'(Mocksa: HTepmer
WHXUHUPUHT).

I'anesckuii I'. B., Kynarun H. M., Munuuc M. S. Dkosiorust ¥ yTuiav3amus
OTXOJIOB B ITPOM3BOICTBE ATIOMUHUS: Y4eOHOE ITOCOOHe il BY30B I10
HaIpaBJICHUIO MOATOTOBKH JUIMJIOMUPOBAHHBIX CIIELIUAINCTOB
"Metaunyprusa"(Mocksa: OauHTA).

I'ynnma H. B., leiin SI. 1. Kparkunii cripaBOYHHUK 110 METAJUTYPIMM [IBETHBIX
MetaoB(MockBa: Metautyprus).

laneaOek A. A., laneirun JI. M., HImonun 1O. Bb. Pacuets!
NUPOMETALTYPrUYECKUX MPOLECCOB U almnaparypbl IBETHOW METAJLTYPIUU:
yueOHoe mocobue /Uit By30B M0 CIENHATHHOCTH "MeTanyprus 1IBETHBIX
MetauoB"(Yensounck: Metamutyprusi).

ArpanoBckuii A. A., bepx B. U., KaBuna B. A., Jleeun M. B., JlsmyHoB A.
H. CnpaBouHuk MeTajutypra 1o BeTHbIM MeTaiaM. [Ipon3BoacTeo
rnmuHo3ema(MockBa: Metautyprusi).

Macnenunkuii 1. H., Uyraes JI. B., bop6ar B. ®., Hukutun M. B., Ctpuxko
JI. C., Yyraes JI. B. Metautyprus 6;1aropoHbIX METALIOB: YUSOHUK IS
BY30B 10 ClieHUaIbHOCTH "MeTautyprus uBeTHbIX MeTaioB" (MockBa:
Meramnyprus).

[HuBpun I'. H. Metamnyprusi cBUHIIA U [IMHKA: Y4EOHUK 7151 TEXHUKYMOB
1BeTHOU Metautyprui(MockBa: Metautyprus).

BetrokoB M. M., IpimnakoB A. M., [lIkoneaukos C. H.
DIEKTPOMETATYPrHsl ATIOMUHUS U MarHusi: y4eOHUK IS BY30B I10
crienuanbHOCTH "MeTtamtyprus uBeTHbIX MeTaioB"(MockBa:
Mertamnyprus).

3enmukMman A. H., Kopurynos b. I'. Metamnyprust peIkux METa/UIOB: yueOHUK
JUIsl BY30B I0 cielManbHOCTH "Metamtyprust IBeTHbIX MeTaioB" (Mocksa:
Mertamnyprus).

Bopucornedckuii FO. B., IN'anesckwii I'. B., Kynarua H. M., Munnuc M. A1,
Cupazytaunos I'. A. Merautyprus amtoMUHMS: yueOHOe TocoOue /1Jisi By30B
1o HampayieHUto "MeTamnyprusa" U cnenuaibHOCTH "MeTautyprusi IBETHBIX
metauioB" (HoBocubupcek: Hayxka).

Jlaitnep A. U., Epemun H. U., Jlaitnep 1O. A., I1e3uep U. 3. [IponsBoacTBo
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

rIuHO3eMa: yueOHoe mocodue JUisi By30B M0 CelHATbHOCTH "MeTtamnyprus
1BeTHBIX MeTa/u10B" (MockBa: MeTtamutyprus).

Crpuxko JI. C. Mertannyprus 30510Ta u cepedpa: yuedHoe nmocodue st
By30B 110 crietl. 110200 - "Mertamuryprus nBeTHbIX MeTauioB" (MockBa:
MUCuC).

Bantokos A. B., Ytkun H. Y. Kommnekcnas nepepadboTka METHOTO U
HUKEJIEBOTO ChIPhs: yueOHUK 11 By30B(UenssOnHck: MeTtamunyprus).
bapuenkoB B.B. OcHOBBI COpOIIMOHHON TEXHOJIOTUN U3BJICUYCHHS 30J10Ta U
cepebpa u3 pya(Mocksa: Metamutyprus).

3enukman A. H. Metanyprus TyromiaBKux peIKuX METAIOB: yUeOHUK JUIst
CTYJICHTOB BY30B 110 CHEUATBHOCTU "MeTaTyprusi HBETHBIX
MetawioB"(MockBa: Metanmyprust).

Meues B. B., beictpos B. I1., Tapacos A. B., I'peuko A. B., Mazypuyk 3. H.
ABTOreHHbIE NpoIECChl B IBETHOM MeTautyprur(Mocksa: Metamtyprus).
I'y3s C. 1O., bapanosckas P. I'. IIpon3BoacTBo kpuonuta, GroprucToro
amoMuHus 1 propuctoro Harpusi(Mocksa: Metamutyprus).

Npanosckuit M. /1., 3edupoB A. I1. Metamnyprus 3010T1a: yued. mocodue
(Mocksa: OHTHU HKTTI).

Bocko6oiinukoB B. I'., Kynapun B. A., fAxymes A. M., BockoGoiinukoB B. T'.
O6mmas metauryprusi: YueO. A MeTautypr. crell. By3oB(Mocksa:
Meramnyprus).

[Merones B. U., Jlebenes O. b. Dnekrponutnyeckoe MoayuyeHrne MarHus
(Mocksa: Pyna u metamisl).

brnennos b. I1., Mapuenko H. B. Metamunyprust Meau U HUKEIS: yueOHOe
nocobue Al By30B IO CIIEMUATHLHOCTH "MeTammyprus IIBETHBIX

metauioB" (KpacHosipck: KpacHosipcKkuii yHUBEpCUTET LIBETHBIX METAJUIOB U
3o70t1a [['YIHIM#u3]).

Jamkesuu P. S1. IIpousBoacTBo rnHo3zeMa. CoippeBasi 0a3a alfoMUHUEBOM
npoMblieHHoCcTH: yueOHoe nocooue(KpacHospek: KpacHosipckas akanemust
IIBETHBIX METALIOB | 30510Ta [[TALIM#3]).

Muxanes 1O. I'. CriocoObI BeIpaXeHHUsI COCTaBa pacTBOpa paciiyiaBJICHHBIX
coneii: [Ipaktuxym: yueobnoe nocobue(Kpacnosipck: M3a-so KI'ALIMu3).
Crnexkrop O. B., Mapuenko H. B. PapunupoBanre uepHOBOTO CBUHIIA:
yueoHoe nocobue(Kpacnospck: KpacHospckuii yHUBEpPCUTET 1IBETHBIX
MeTauioB U 30j0Ta [['YIIMu3]).

MuxueB A. /1., Konmmakosa JI. I1., KoBtyn O. H. PacueTbl TeXHOIOTHUUECKUX
IPOIIECCOB B METALTYPTUH TYTOIUIaBKUX PEIKUX METALIOB: yueb. mocodue
JUIsl BY30B 110 criell. "Metamtyprus nseTHbIx MeTamuioB" (KpacHosipek:
KpacHosipckuii yHUBEPCUTET LIBETHBIX METALIOB U 30j0Ta [[ YIIMu3]).
biennos b. [1. ABTOreHHBIE IPOLECCH B METALTYPIUU MEIN U HUKEIIS:
yuebOHoe nocodue(Kpacnosipck: KpacHospckas akagemMus IIBETHBIX METAIOB
u 30510t1a [[TALIMu3]).

Mapuenko H. B., Bepmmnauna E. I1., T'unene6panar 3. M., briennos b. I1.
MeTtamutyprust TSKeNbIX BETHBIX METAIIOB: AJIEKTPOH. yue0.-MeTO/.
komiuieke aucuuruinabl(Kpacuosipek: UTIK COY).

Kostyn O. H., Konmakosa JI. I1. Metautyprust peakux MetaioB. ['epmanuid:
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y4e0.-MeTo/I. mocodue Jyisi KypCOBOTO MPOESKTUPOBAHUSI U MPAKT. 3aHATUI
1u1st ctynentos cnetl. 150102.65 "Mertamutyprust HIBETHBIX
marepuanoB" (Kpacnosipck: COY).

31.  HcaesaJl. A., Bactonuna H. B., CumakoBa O. H. Meramutyprus aerkux
MetaoB: npaktukyM(Kpacnosipck: COY).

32.  Mapuenko H. B., Bepmmnauna E. I1., T'unsae6panar 2. M. [Toaroroska u
00XKUT CyJIb(UIHBIX IIMHKOBBIX KOHIICHTPATOB: y4eOHOE MocoOue /It By30B
no Hanpasienuto 150100 "Meramnyprus(Kpacnospck: Cubupckuii
dbenepanpubiii yaHuBepcuteT [CDY]).

33.  Camapsnona JI. b., Jlaitnep A. . Texnonoruueckue pacuersl B
MPOM3BOJICTBE TIIMHO3eMa: yueOHOe mocoOue JUisi TEXHUKYMOB LIBETHOU
Metauryprud(MockBa: Metautyprus).

4.2 JIMueH3UOHHOe ¥ CBOOOXHO pacHpoCcTpaHsieMoe MPOrpaMMHOe
obecrieyeHune, B TOM YHCJIe 0Te4eCTBEHHOI0 NPON3BOACTBA (IPOrpaMMHoe
o0ecnevyeHne, HA KOTOPOEe YHUBEPCUTET UMeeT JIMLIEH3UI0, a TAK:Ke CBOOOHO
DAaCNDOCTDaHsAeMOe IDOrDaMMHOe o0ecleueHune):

1. OcHoBuble cpeactBa Microsoft Office
2. [Ipe3enTannonnas nporpamma PowerPoint
3. IIporpammusie npoayktsl - Word, Excel

4.3 NUuTepHeT-pecypchl, BKIAWYAA NpodeccnoHaIbHbIe 0a3bl JaAHHBIX
U uHGoOpMALIMOHHBbIE CIIPABOYHbIE CUCTEMbI:

1.  DnexrponHo-OubmHoTeuHas cuctema COY obecrnieunBaet st 00yUdarOIIMXCs
JOCTYTI K COBPEMEHHBIM NPO(ECCHOHATBHBIM 0a3aM JJaHHBIX,
WH(GOPMAIMOHHBIM CIIPABOYHBIM U TIOUCKOBBIM CHCTEMaM.

S ®oHI OLIEHOYHBIX CPEICTB

OHGHO“IHLIC CPCACTBA HAXOOATCA B IIPHUIIOKCHHUH K pa60qI/IM IIporpaMmmam
JUCHUIIIINH.

6 MarepuajibHO-TeXHMYeCKas 0a3a, HeoOXoaMMasi AJIsl OCYLIEeCTBJICHHUS
00pa30BaTeJIbHOIO Mpolecca Mo AUCHUIJINHEe (MOLYJII0)

JlekIMOHHbBIE U MPAKTUYECKUE 3aHITHUS TPOBOJATCS B YU€OHBIX ayIUTOPUSX C
MPUMEHEHHUEM MTPOEKTOPA, MHTEPAKTUBHOM JOCKU U [[19BM.

AyauTOpHUH 711 CAMOCTOSTENHLHON paboThl 00YJAIOIUXCSI OCHAIIIEHBI
KOMIIBIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO MOAKIIFOUEHHUS K ceTh «HTepHeT» n
oOecredeHnsi TOCTyma B 3JIEKTPOHHYIO0 HHPOPMAITMOHHO-00Pa30BaTeIbHYIO CpeIy
CoYy.
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