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1. llesu u 3212494 AU CIUILIHHBI

[ens: O3HaKOMIICHUE CTY/IEHTOB C pa3HOOOpa3ueM CIIOCOOOB MOTYICHHS IIBETHBIX
METaJUIOB, C IEPCTICKTUBHBIMU HAIPABICHUSIMH Pa3BUTHUS IBETHON METAJUTYPTrUn. 3a1a4u:
— PacCMOTpPEHUE OCHOBHBIX CIIOCOOOB MEPEPAOOTKH CYNIb(UTHOTO ChIPhS. — 3HAKOMCTBO C
THAPOMETAILTYPTHIECKIUMH TEXHOJIOTHSIMU U3BJICUCHHSI METAJUIOB U3 KOHIICHTPATOB U
AIIEKTPOJIM30M Ha MIPUMEpax MOyUCHUS IUHKA U aJTIOMUHHUS. — PACCMOTPEHHE MPOIIECCOB
XJIOPUPOBAHUS HA IPUMEPE MOTYUEHUS TUTAHA. — PACCMOTPEHHUE CITOCOO0B
BOCCTAHOBJICHHS METAJJIOB U3 COCAMHEHUHN Ta3000pa3HbIMU BOCCTAHOBUTEIISIMU. —
3HAKOMCTBO C METAJNIOKEPAMUYECKUM METOJIOM MOJTY4YEHHUsI KOMIAaKTHOTO MeTalljia, a
TaK)Ke C IPOMBIIIIEHHBIM UCIIOJIB30BAHUEM AJIEKTPOHHO-IYYEBOTO MeperiaBa, 30HHOM U
IJIA3MEHHOM IJIaBOK.

Kp aTKoO€ COACPKaHUuEC NTUCHUIIJIHHBI

B pamkax kypca paccMaTpuBaroTcs 00IIKM€e BOIIPOCHI TPOU3BOICTBA IBETHBIX METAJIIOB U
ux ciiaBoB. Ha mpumepe psiga TsSHKENbIX, TETKUX, PEIKUX U OJIaropoIHbIX METAJIOB
JEMOHCTPUPYIOTCSI OCHOBHBIE TEXHOJIOTUYECKUE CXEMBbI, UCIIOIb3YEMbIE B IBETHOM
METaJULypryH.

2. Komnerenuuu odyuyarwmerocsi, opmMupyembie B pe3yJibTare 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OII BO (komnieTeHIIuN) 00y4eHHUs 110 AUCUUTUIHHE

3HaeT: TeopeTrueckre OCHOBBI M (PU3UKO-
XUMUYECKUE 3aKOHOMEPHOCTH TEXHOJIOTUYECKUX
MPOIIECCOB TOTYYCHHUS [IBETHBIX METAJIIIOB
'YMeeT: AHAIM3UPOBATh TEXHUKO-I3KOHOMUYECKUE
MMOKA3aTeIu TEXHOJIOTHICCKHUX OTICPAIIHA,
pUHUMATh OOOCHOBAHHBIC PEIICHUS 110
YIIPABJICHHUIO TTPOLIECCAaMU IS TIOBBITIICHUS

A (EKTUBHOCTHU MPOU3BOJICTBA; BHIOJIHATH
TEXHOJIOTUYECKHUE PACUEThI, BHIOOP OCHOBHOTO
00opyzoBaHus, B T.4. ¢ npuMeHennem JBM
NmeeT npakTrudeckuil oneIT: Biagenus meronamu
aHaJIM3a TEXHOJOTUUECKUX MPOIECCOB U UX
BJIMSTHUS HAa KAYECTBO MOJyYaeMbIX H3/ICIHH;
METOJIaMU pacueTa rokas3aTeliei MpoIeccoB
MOJIyYCHHS M 00pabOTKH IBETHBIX METAJIIIOB

OIIK-2 CnocobeH y4acTBOBaTh B IPOEKTUPOBAHUU
TEXHUYECKHX O0BEKTOB, CHCTEM M TEXHOJIOTHYECKUX
HPOLIECCOB C YUE€TOM YIKOHOMUYECKHUX,
IKOJIOTUIECKUX U COIMATBHBIX OTPAHUICHUIN

3HaeT: TexHoornyeckre nmapameTpol U MoKa3aTesn
OCHOBHBIX OIl€palliy, POLIECCOB, IEPEEIIOB;
[EPCIEKTUBHBIC HAIIPABJICHUS PA3BUTHS U
COBEPILIEHCTBOBAHMS TEXHOJIOTHIA U 000PYI0BaHUS
Ymeet: [IpoBoUTh HEOOXOAMMBIC PACUETHI
[IPOLIECCOB LIBETHOM METAJLIyPIUH,
TEXHOJOTHUYECKUX U KOHCTPYKTHBHBIX [TAPaMETPOB C
MCII0JIb30BaHUEM COBPEMEHHBIX HHCTPYMEHTAJIBHBIX
CPENICTB BBINOIHATh TEXHOJIOTHYECKHUE PACUETHI,
000CHOBBIBAaTh BEIOOP OCHOBHOTO 000PYI0OBaHUS
NmeeT nmpakTrudeckuil onbIT: HaBbIkaMu MOUCKA,
00pabOTKU M aHAIM3A JTUTEPATYPHBIX UCTOUHUKOB U
uHGbOpMaINK JUIs €€ IPUMEHEHUS B TPAKTUYECKUX

OIIK-6 CniocobeH npuHUMAaTh 000CHOBAHHEIC
TEXHUYECKHE PELIeHUs B podeccroHaIbHON
NeSITeTbHOCTH, BEIOUPATh () (hEeKTUBHBIE U
Oe30macHble TEXHUYECKHE CPEICTBA U TEXHOJIOTHH




CUTyalludX; HABbIKAMH ITOMCKAa U aHaJIn3a
nH(OpMAITK 00 OCHOBHBIX TEXHOJIOTHSIX
IMPOU3BOJACTBA LIBCTHBIX METAJUIOB U KOHCTPYKIUAX
COBPEMEHHBIX arperaTtoB

3. Mecro qnucuuninubl B ctpykrype OII BO

[lepedens MpeAnIeCTBYIOMUX TUCIATUINH,
BUJIOB paboT y4eOHOro MiiaHa

[TepeueHb MOCTEMYIONIMX AUCITATLINH,
BUJIOB paboT

1.0.17 Jleranu MamuvH 1 OCHOBEI
KOHCTPYHUPOBaHMUS,

1.0.24 Metamutyprudeckasi TEIJIOTEXHUKA,
1.0.19 MexaHuKa KUJKOCTH U raza

1.0.28 Koppo3sus u 3anura MeTajloB,

@DJ1.02 MHKUHUPUHT TEXHOJIOTHYECKOTO
00opymoBaHusI,

1.0.27 ®u3uKo-XUMHMsI METAJUTY PrU4eCKUX
NpOLIECCOB,

@®J1.01 DxoornyecKy YUCThIE METAILITYPrUUECKHE
MPOLIECCHI,

1.0.31 Be3omacHOCTB XU3HENEATEILHOCTH

Tpe6OBaHI/I$I K «BXOJHBIM)» 3HAHHUAM, YMCHHAM, HAaBbIKaM CTYJICHTA, HGO6XOI[I/IMI)IM
IIp1 OCBOCHHUHU I[ElHHOﬁ JAUCHUITIINHBI 1 HpI/IO6peTeHHLIM B PC3YyJIbTAaTC OCBOCHUA

NpCAMICCTBYIOINUX JUCIHUILINH:

Jucrumimna

TpeboBanus

1.0.24 Mertamnypruyeckasi TEINIOTEXHUKA

3HaeT: YCTpOMCTBO U MPUHIIUI AEHCTBUS
METAJTypru4ecKuX Medei; MaTepuabl s
COOPY’KEHHSI METAJUIyPTrU4e€CKUX Me4EH; METObI
[IPOEKTUPOBAHUS U U3TOTOBJIEHUS MOIEIBLHON
OCHACTKH; 3JICMEHTBI MEXaHUKH IICYHBIX T'a30B,
Knaccudukanuio 1 0011yt XapakTepucTUKy
METaJLUTypPru4eCKUX Me4ei; OCHOBHBIC IIPUHIUIIBI
TEIUIOT€HEpalM B METAJUTyPrUYECKUX I1edax;
OCHOBBI TEOPUHU NIOA0OUS U MOJIEITUPOBAHMUS;
[PUHIHUIBI TEIUIOOOMEHA B METAJUTYPrHYECKUX
1evax; IMHAMUKY HarpeBa U IIPEeBPaICHUN B
mMeTauiax YMmeeT: OG0CHOBaHHO BBHIOUPATH
TEIUIOTEXHUYECKOE 000PyAOBaHHE I PeaTu3aliu
METaJIypru4eCcKuX MpoLEeCcCOB, paCCUUTHIBATD
TEIUIOBbIE 0aTaHChl TEXHOJIOIMUYECKUX MTPOLIECCOB,
nokasaresu paboTsl nieyeit, PazpabarbiBath pu3mko-
XUMHUYECKUE MOJIENIN OOBEKTOB U MPOLIECCOB
MeTaitypruu Mmeer npakrtudeckuii onsit: Pacuera
[OKa3aTeJIeH IPOLECCOB MOIyYCHHUS
METaJTypru4ecKoi NpoIyKIUH; HABbIKAMU
TEXHUKO-IKOHOMHUYECKOTO aHAIIN3a
METaJIIypru4ecKoro Mpou3BOJCTBA, IPUMEHEHMUS
MaTepualioB U TEXHOJIOTUid, Bnagenus metogamMmu
aHaJIM3a MPOLIECCOB TEIUIOI€HEpalM TEIUIA U UX
BJIMSIHMSI Ha Ka4€CTBO NOJIY4YaeMbIX M3CIUI

1.0.17 leTanu MalvH U OCHOBBI KOHCTPYUPOBaHUS

3unaetr: Knaccudukanuio, TUIIOBbIE KOHCTPYKLUHY,
KpUTEPHH PabOTOCIIOCOOHOCTH U HAAEKHOCTH
neTaneil v y3J10B MallvH; IPUHIMITAATBHBIE METO/IbI
pacdera o TUM KpUTepusM YmeeT: PaccuuTbiBaTh
TUTIOBBIC JCTAJN, MEXaHU3MBI H HECYIIIHE

KOHCTPYKIIMH O60pyI[OBaHI/IH IIpH 3aJaHHBIX




Harpys3Kax; I10JIb30BaThCsl CUCTEMaMU
ABTOMATHU3HPOBAHHOI'O pacyeTa napaMeTpoB U
MPOCKTUPOBAHUS MEXAHU3MOB Ha 3JIEKTPOHHO-
BBIYUCIUTENbHBIX MamnHax (9BM); monp3oBaThCst
CIIPaBOYHOM JINTEPATYpPOM 110 HAIIPABJICHUIO CBOEH
npodeccronanbHOM nesTensHocTH MiMeer
[IPAKTUYECKUH ONBIT: BiiageHus HHKEHEPHOU
TEPMUHOJIOTHEH B 00J1acTH PO eCCUOHATEHOM
NesTeTbHOCTH; HABBIKAMHU KOHCTPYHPOBAHUS
TUITOBBIX JIeTalIell, X COCIMHCHUM, MEXaHNIE CKIX
nepeay, MOAMIUITHUKOBBIX Y3JI0B, TPUBOIHBIX
My(]T, pam, CTaHUH, KOPITYCHBIX JIeTajeill,
Mepe1aTOuYHbIX MEXaHU3MOB

1.0.19 MexaHuKka JKUIKOCTH U raza

3HaeT: OCHOBHBIC 3aKOHEI 1 IIOHATHS
TUPOJMHAMUKH U THIPOCTATHKY;
dbyHIaMeHTaNbHbIE PU3NYECKUE 3aKOHBI IBIKEHUS
JKUJIKOCTEH M Ta30B; pa3IMYHbIE MOJIETN PEATTbHBIX
[MOTOKOB >KMJKOCTEN U ra30B; YPABHEHHUS JABUKECHHUS
1J1S1 pa3JIMYHBIX MOJIENIEN peabHbIX MOTOKOB U
METO/BI MX PEIIeHUI; OCHOBHBIE (pr3UMUecKue
CBOMCTBA KUAKOCTEN 1 ra30oB, OCHOBHBIC
TEOPETUUYECKUE MOJIOKEHUS TUAPOCTATUKHU U
TUIPOIMHAMUKH; METO/IbI U3YyUCHUS
B3aMMOICHCTBUS OTOKOB >KHUJIKOCTH U ra3a c
TBEPBIMH TOBEPXHOCTIMU; METOJIbI (PU3HUECKOTO
MOJEIUPOBAHUS TUAPOTra30JMHAMUYECKUX
MPOIIECCOB; CITOCOOBI YMEHBIIICHHS COPOTHBIICHUSI
PKUJIKOCTH JIBIDKEHUIO Tell; 001acTh MPUMEHEHUS
rUAPOTra30IMHAMUYECKUX 3HaHUN YMeeT: BriOupars
MOJIEJIb PEATIBHOTO MTOTOKA KUJIKOCTH U rasa;
COCTaBJIATh U PEIIaTh COOTBETCTBYIOIIUE
BBIOpaHHOW MOJIENIN ypaBHEHUS ABUKCHUS;
MOJIB30BATHCS MPUOOPAMH JIJISI U3MEPEHUS
OCHOBHBIX XapaKTEpUCTUK TEUCHHUS; PELIATh
OTJIeJIbHBIC TUIpABINYECKUE 3aaul, [[pumenaTs
TUAPOra30IMHAMUYECKNE 3HAHUS ISl PELLICHUS
3a/1a4 po(heCCUOHAIBHON A TEHHOCTH;
ONPEACIISITh BEIMUUHY TUAPABINYECKUX ITOTEPD
CHUCTEMBI; ONPENEIISATh THAPOCTATUIECKUE U
TUAPOJAMHAMUYECKUE CUJIBI, IEMCTBYIOIINE HA
TBEPYIO MOBEPXHOCTh IMeeT mpakTU4eCKUi OMBIT:
BrnageHus HaBbIKaMU BBIIIOJIHEHUS TUAPABINYECKUX
[pacyeToB, paCYETOB TEYEHUN KUJIKOCTEH U Ta30B B
DJIEMEHTaX T'UIPABINYECKUX U THEBMAaTUYECKUX
CHCTEM U arperaroB; 3KCIIEPUMEHTAJIbHbBIX
WCCJICIOBAHUN XapaKTEPUCTUK TEUCHUN, 00pabOTKHI
Y aHAJIN3a SKCIEPUMEHTAIBHBIX TAHHBIX; METOAAMHU
MOJEIMPOBAHUS PEATBHBIX ITPOLIECCOB B HATYPHBIX
o0BbekTax, BrageHuss HaBBIKOM OTpeIeTICHUS
OCHOBHBIX [TAPaMETPOB MOTOKA KUIAKOCTHU U rasa;
METOJIaMH OTpeieNieHus (PU3NKO-MEXaHUIECKUX

CBOMCTB »KHJIKOCTH U rasa

4. O0béM 1 BUABI YUeOHOI1 padoOTHI




OO6mas TpyA0eMKOCTh JUCHUIUIMHBI cocTaBiseT 3 3.e., 108 4., 20,5 4. KOHTaKTHOM

paboThI
Pacnpenenenne o cemectpam
Bcero B yacax
Bun yue6HO# paboThI
4acoB Howmep cemectpa
7
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 108 108
AyoumopHvie 3auamusi: 12 12
Jlexmuu (JI) 8 8
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI 4 4
aynuTopHbIX 3aHsaTui (I13)
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 87,5 87,5
[lonroToBka K sK3aMeHY 30 30
Hanmcanue pedepoB o TeMam, CBI3aHHBIM C 475 475
[TPOM3BOACTBOM IIBETHBIX METAJIOB
[ToaroroBka K NpakTUYECKUM 3aHATUAM 10 10
KoHcynpranyy u npoMexyTo4Hast aTTecTalus 8,5 8,5
Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 9K3aMEH

5. CoaeprkaHue TUCHMIITIMHBI

Ne

pasziena

HamMmenoBanme PasaciioB JUCHUITIIIMHBL

O0bem AYAUTOPHBIX 3aHATHI 110 BUJIaM B yacax

Bcero JI 113

JIP

1

BBenenue. 3agaun u CTpyKTypa Kypca 2

MeTtauyprust Meau

MeTtamutyprusi HMHKa

MeTtautyprusi amrOMUHUS

MerTainyprusi THTaHa

Merasuryprus Boigbhpama
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Mertasuryprus Mmoau0aeHa
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5.1. JIleknun

No
ITeKIN

Ne
paznena

HaunmenoBanue unmn KpaTKOC COACPIKAHUC JICKIIMOHHOT'O 3aHATHA

Koi-
BO
4acoB

Knaccuukaius 1BeTHBIX METAJJIOB, UX IPUMEHEHNE B HAPOJAHOM XO3SHCTBE.
Vcropust pa3BUTHS LIBETHOM METAJUIypIvH, €€ COBPEMEHHOE COCTOSHUE U
[IEPCIIEKTUBBI

Dusnyeckne n xumndeckue ceoicTsa Mean. Ciuiasel Ha ee ocHOBe. O0OnmacTu
MpUMEHEHUs U nepcieKTuBbl. COBPEMEHHOE COCTOSIHUE METAJLTypPrun MEIu.
Mennbie pyabl U crioco0 ux oboramieHus. OOKHUT METHBIX KOHIICHTPATOB.
[lonydyeHne MeIHBIX IITEMHOB. BhllIaBka YepHOBOM MEIH U3 IITENHA.
PadguHupoBaHre MeI1 OTHEBBIM H AJIEKTPOIUTHIECKUM crioco0aMu. TeXHUKO-
HPKOHOMUYECKHUE MOKa3aTeIn MPOU3BOACTBA MEAN

duznyeckre U XuMu4deckue cBoiicTpa nuHK. CriaBel Ha ero ocHoBe. O0mactu
MpUMEHEHHUs U TTepcreKTuBbl. COBPEMEHHOE COCTOSTHUE METAJUTYPTUU [IUHKA.
[{uHKOBBIE PYyABI U CIOCOOBI X oOoramieHus. OOKUT IIMHKOBBIX KOHIIEHTPATOB.
BrienaunBanue orapka. O4rcTKa HIMHKOBOTO pacTBOPA U €T0 JIEKTPOJIN3.




HepeHHaB IIWMHKOBBIX KaTOJOB. TexXHUKO-3KOHOMHYECKIE OKa3aTelIn
IMPON3BOCTBA [ITMHKA

Du3nuecKre 1 XUMUYECKHE CBOWCTBA AFOMUHUSA. CIIJIaBbI HA €T0 OCHOBE.
O6nactu npUMeHeHus 1 nepcrnekTUBbl. COBPEMEHHOE COCTOSIHUE METaJUTyPriu
amoMHUHUSL. ChIpbe aJIIOMHUHHEBOM NMPOMBINUIEHHOCTH. [Ipon3BoACTBO MIMHO3EMa
KHCJIOTHBIM U IIEJIOYHBIM criocobamMu. [Ipon3BoICTBO KPHOINTA U3 MJIABUKOBOTO
mmnara. [lonydeHne aamOMUHMS 3JEKTPOJIN30M ITIMHO3EMa, PACTBOPEHHOTO B
pacruiaBe kpuoauTa. OCHOBHBIE TEXHOJIOTHUECKHE NTapaMETPBI Ipoliecca.
PacdunrpoBanue 3ekTpoauTHOro anoMunusd. [lomyuenue antoMunns oco0oit
YUCTOTHI XJIOPUPOBAHUEM, BTOPUYHBIM DJIEKTPOIU30M, JUCTWLIALUEH U T.1.
'TeXHUKO-3KOHOMUYECKHE MTOKA3aTeNId IPOU3BOJICTBA AJIFOMUHMS.

du3nueckre U XUMHYECKHEe cBoMcTBa THTaHa. CruiaBel Ha ero ocHoBe. O0macTu
MPUMEHEHHUS U MepCIeKTUBLI. TuTaHocoaepxaiue pyasl. CnocoObl X
oboramienus. Cxema nepepadoTKH WIBMEHUTOBBIX KOHIIEHTPATOB.
BoccranoBuTenbHas 1iaBka WibMeHUTA. [I[pOM3BOICTBO YETHIPEXXIOPUCTOTO
TUTaHa. MeTauI0TepMUIECKOE BOCCTAHOBIICHUE TUTAHA U3 TETPAXJIOPHIA
MarHueM U HatpueM. OUuCTKa TUTAHOBOM ryOku. BakyyMHBIH meperuias
TUTAHOBOMW T'YOKH U MOJIyY€HHE CIUTKOB. T€XHUKO-3KOHOMHUECKHE MTOKa3aTeIH
MPOM3BO/ICTBA TUTAHA.

duznueckue 1 XuMUIEeCKue cBoiicTBa Boib(pama. CriyiaBbl Ha €10 OCHOBE.
O06nacTH NPUMEHEHMSI U IEPCIIEKTUBBI. MUHEpabl, py/abl, KOHLIEHTPATHI.
CriocoObl pa3nokeHus BOIb(PPaMOBBIX KOHIIEHTPATOB: CIIEKAaHUEM C COJIOM,
COZOBBIM PacTBOPOM, MHHEPAILHBIMHU KHCIIOTaMU. Briienenue Boiab(pama us3
pacTBopoB, monyudenue ero okcuaa (I11). Boccranosnenue Bonbdpama u3 okcuaa
BOJIOPOJIOM U yIIIEpOIoM. MeTalltokepaMUieCKHii CTI0CcO0 MOTyUeHUs
KOMITAaKTHOTO Bosb(ppama. [lepcrieKTHBEI HCTIONb30BaHUS AIEKTPOHHO-ITY4EBOH,
[J1a3MEHHOM, MHAYKIIMOHHOW U AYTOBOM IIJIaBOK.

Du3nyecKre U XUMHYECKHE CBOMCTBA MOKO/ieHa. CIjIaBbl Ha €r0 OCHOBE.
OO6actu mpuMeHeHus 1 nepcrekTuBhl. [lepepaboTka MOTHOIEHOBBIX
KOHIIEHTPaTOB. OKUCIUTETHHBINA OOKUT MOTHOACHUTAa. AMMHUAYHBINA CIIOCO0
nepepaboTku orapka. Pa3noxeHue KOHIIEHTpaTa a30THOW KHUCIIOTOM.
BoccraHoBiieHrne MOIuOIeHa U3 OKCHa BOAOPOAOM H YIJIEPOIOM.
MeTalmokepaMUIeCKUi CIIOCO0 MOTyYeHHS KOMITAKTHOTO MOJIMO/ICHA.

[lepcrieKTUBBI UCIIONIB30BAHUS MIEKTPOHHO-JIY4E€BOM, IIJIA3MEHHON, MHIYKIIMOHHOU

1 TyTOBOM IJIABOK.

5.2. llpakTyecKkue 3aHATHS, CEMHUHAPDbI

Ne
3aHATHUSA

Ne

paznena

HaunmenoBanue unmu KpaTKOC COACPIKAHUC MPAKTUICCKOI'O 3aHATHA, CCMUHApa

Koi-Bo
JacoB

1

2

[TpakTrueckas pabota 1. Pemenue 3agay o MeTamTypriui MEIu.

[IpakTrueckas padota 2. Pemenue 3amad o MeTauTypruy [IMHKA.

[IpakTuueckas padora 3. Penienue 3a1ad no MeTayulypru aJlfOMUHUS.

2
3
4

3
4
6

[IpakTrueckas pabota 4. Pemenue 3a1a4 mo MeTaTypruu Bojibppama.

—_— | — | —

5.3. JlaboparopHbie padoThI

He npenycmoTtpenbt

5.4. CamocrosiTesibHasA padoTa CTyIeHTA

Brimonuenune CPC

TTonsun CPC

Criucok nureparypsl (¢ ykazaHUEM
pa3ziesos, IIaB, CTPAHMIY) / CChUIKA Ha

CemecTp

Koi-
BO




peCcypc

4aCOB

[lonroroBka K 3K3aMeHy

KoBTyHOB, A. 1. MeTamnryprust IBETHBIX
METAJIJIOB : Y4eOHO-METOIUYECKOe TTocoOme

/ A. N.

TompstTu : TI'Y, 2016. — 63 ¢. — ISBN
978-5-8259-1014-7. — Texcr :
PIIEKTPOHHBIN // JIaHb : 2IEKTPOHHO-

onoimoreynas cucrema. — URL:
https://e.lanbook.com/book/139921.

KosryHos, T. B. Cemucrenosa. —

30

Hanmcanue pedepoB o TeMam, CBI3aHHBIM
C MPOM3BOJICTBOM LIBETHBIX METAJJIOB

KoBTyHOB, A. 1. Metaiuryprusi IBETHBIX
METaJIJIOB : y4eOHO-MEeTOIn4ecKoe ocodue

/ A. .

Tonpstru : TT'Y, 2016. — 63 ¢c. — ISBN
978-5-8259-1014-7. — Texker :
HIEKTPOHHBIH // JIaHb : JEKTPOHHO-
O6ubnuoreynas cucrema. — URL:

https://e.lanbook.com/book/139921.

Kosrynos, T. B. Cemucrenosa. —

47,5

IloaroTroBka K MPAKTUYCCKUM 3aHATUAM

KoBtyHoB, A. . MeTtaiutyprusi IBETHBIX
METAJJIOB : Y4eOHO-METOINYECKOE ITocoOue

/ A. .

Tonpsartu : TT'Y, 2016. — 63 ¢c. — ISBN
978-5-8259-1014-7. — Texkcr :
PIIEKTPOHHBIH // JIaHb : 2JIEKTPOHHO-
onbanoreunas cuctema. — URL:

https://e.lanbook.com/book/139921.

Kosrynos, T. B. CemucrenoBa. —

10

6. ®oH/1 O1IEHOYHBIX CpeaCTB 1JIA NPOBCACHHUSA TEKYIIECI0 KOHTPOJIA YCIIEBACMOCTH,

HpOMe)I(yTO‘IHOﬁ arTreCcralumn

KonTposnb kauecTBa ocBO€HMsI 00pa30BaTeIbHOM MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [losio’keHrEM 0 OalTbHO-PEHTHHIOBOM CHCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM IEeSITEIIHHOCTH 00yYaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

HazBanue -
Ne | Ce- Bun Makc. TEHIBA-
KOHTpOJBHOTO |Bec [Topsimok HaYwCIIeHUsT 0ATITOB
KM|mecTp| koHTposs 6amn eTcs B
MEPOTPUSITUS
[1A
10 6amtoB - pabota umeet a0 10 % ommoOOK.
Pabota 3auteHa. 8-9 OamnoB - paboTa
. BoInoHeHa ¢ 10 10 20 % omubok. Pabora
Texymnii | [IpakTnueckas
1 7 KOHTDOIE a6oTa 1 0,1| 10 [3aurena. 6-7 OannoB - paboOTa BHINIOIHEHA C [9K3aMEH
p p 20 mo 30 % ommbok. Pabora 3aureHna. 5
0aJIOB U MeHee - paboTa BBITIOHEHA C
6omnee 30 % ommbok. PaboTa He 3aureHa.
10 6amoB - pabota umeet a0 10 % omrmboK.
PaGora 3autena. 8-9 6amioB - pabota
. BoimostHeHa ¢ 10 o 20 % ommbok. PaboTa
Texymmnii | [Ipaktuueckas
2 7 KOHTDOJE aGoTa 2 0,1| 10 [Baurena. 6-7 6amioB - paboTa BBINOJIHEHA C [IK3aMEH
p p 20 mo 30 % ommobok. Pabota 3aurena. 5
0ayIoB U MeHee - paboTa BBITIOIHEHA C
oonee 30 % ommbok. Pabora He 3auTeHa.
3 7 Texymmii | [Ipaktuueckas |0,1| 10 |10 6amnoB - pabora umeet 10 10 % ommboK.[pK3aMeH




KOHTPOJIb

pabora 3

Pabora 3autena. 8-9 6amios - pabora
BoIrtoiaHeHa ¢ 10 go 20 % ommbok. PabGora
3a4TeHa. 6-7 6ayioB - paboTa BBIMOIHEHA C
20 1o 30 % ommbok. Pabora 3aurena. 5
0ayIoB 1 MeHee - paboTa BHITNOJIIHEHA C
6omnee 30 % ommbok. PaboTa He 3auTeHa.

Texymmii
KOHTPOJIb

[IpakTnueckas
pabora 4

0,1

10

10 6amoB - pabota umeet a0 10 % ommoOOK.
Pabora 3autena. 8-9 6amios - pabota
BrInoHeHa ¢ 10 1o 20 % ommobok. PaboTa
3a4yTeHa. 6-7 0ayioB - paboTa BBIMOIHEHA C
20 mo 30 % ommbok. Pabora 3aurena. 5
0aJIOB U MeHee - paboTa BBITIOHEHA C
oonee 30 % ommoOok. PaboTa He 3auTeHa.

OK3aMCH|

Texymmii
KOHTPOJIb

Jomarnsst
KOHTPOJIbHAS
pabora

0,3

30

27-30 6amnos - pabota umeet 10 10 %
omnOok. Pabora 3aurena. 22-26 6amios -
pabota BeinosniHeHa ¢ 10 10 20 % ommuboxk.
Pabora 3aurena. 15-21 6amnoB - pabota
BoInoHEeHa ¢ 20 10 30 % ommubok. Pabora
3auTeHa. 14 6aninoB u MeHee - pabota
BbITIOTHEHA ¢ 6osee 30 % ommubok. Pabora
HE 3auTeHa.

OK3aMCH

ITpome-
6 | 7 | xyrouHas
aTTeCcTaIus

DK3aMeH

30

27-30 6amnoB - padora umeet 110 10 %
omnoOok. Pabora 3aurena. 22-26 0aios -
pabota BeimosHeHa ¢ 10 10 20 % ommoboxK.
Pabora 3aurena. 15-21 6amios - pabora
BoInonuena ¢ 20 o 30 % ommbok. Padora
3aureHa. 14 6amioB u MeHee - pabota
BeINOJIHEHA ¢ Oojee 30 % ommuobok. Pabora

HC 3a4TCHA.

OK3aMCH|

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS

Bun
ITPOMEKYTOYHOMU
arTecTaluuu

[Tpouenypa npoBenenus

Kputepun
OIICHUBAHUS

BericTaBnsieTcst Ha OUHOM HK3aMEHE IIPH YCIOBUU YCIIEITHOTO
BBITIOJTHEHUSI BCEX KOHTPOJIbHBIX MEPOTIPUATHIH,
9K3aMEH IPEIYCMOTPEHHBIX pabouelt mporpaMMoi yueOHOM AUCHUIUINHBI
(moceleHue JEKIIMOHHBIX 3aHATHH, BHIIOJTHEHHE TPAKTUUYECKUX
3aJJaHUN M ayTUTOPHBIX KOHTPOJIbHBIX MEPOIPHUATHIA).

B cooTrBeTCcTBUU C
mm. 2.5, 2.6
[Tomoxxenus

6.3. ITacopt oHaa OLIEHOYHBIX CPEACTB

Ne KM
Komnereniuu Pesynbrarsl 00yueHus
1123[4(5(6

OIK-2 3Haetr: TeopeTuueckre OCHOBBI U (PUBUKO-XMMHUECKHE 3aKOHOMEPHOCTH AN

TEXHOJOTUYECKUX MPOLECCOB MOIYUYEHUS IBETHBIX METAIIIOB

YMeeT: AHAIM3UPOBATh TEXHUKO-IKOHOMUYECKHUE MOKA3aTeN TEXHOJIOTHYECKUX
OITK-2 ormeparuii, MpUHIMATh 000CHOBAHHBIE PEIICHHS 10 YITPABICHUIO MTPOIIECCAMU L

117151 TOBBIIEHUS () (PEKTUBHOCTH MPOU3BOICTBA; BHITIOIHATH TEXHOJIOTHYECKUE

pacueTsl, BLIOOp OCHOBHOTIO 00OpY/I0BaHus, B T.4. C IpuMeHeHneM DBM

MMeeT nmpakTH4eCKUi ONbIT: BiialeHuss METOIaMu aHAJIN3a TEXHOJIOTUYECKUX
OIIK-2 MPOIECCOB U UX BIMSHUS HAa KAYECTBO MOTYyYAEMbIX U3EIUN; METOAaMU + [

pacyeTa nokasaresel mpoueccoB MOMyYeHHs U 00paOOTKHU IIBETHBIX METAJIJIOB




3HaeT: TexHomornueckue napameTpsl U MOKa3arelIu OCHOBHBIX ONEPALIHH,
OIIK-6 MPOIECCOB, MEPEICIIOB; NEPCIICKTUBHBIC HAMPABJICHUS PA3BUTHS U H | [
COBEpPILIEHCTBOBAHMSI TEXHOJIOTHI U 000PYI0BaHUS

Ymeet: [IpoBoUTE HEOOXOIUMBIE pacueThl MPOLIECCOB 1IBETHOW METAJLUTYPrHH,
TEXHOJIOTMYECKUX U KOHCTPYKTUBHBIX TApaMETPOB C UCIOJIb30BaHUEM
COBPEMEHHBIX HHCTPYMEHTAJIBHBIX CPEJCTB BBIIOJIHATH TEXHOJIOTUYECKHE
pacueThl, 000CHOBBIBATh BBIOOP OCHOBHOTO 000PYIOBaHUS

OIIK-6

MmeeT npaktryeckuii onbIT: HaBpikamu 1oucka, o0paboTKU 1 aHAINU3a
TUTEpPaTypPHBIX HCTOUHUKOB M MH(OpPMALIUU /IS €€ IPUMEHEHHUS B
OIIK-6 MPAKTUYECKUX CUTyalUsAX; HaBbIKaMU NIOUCKA U aHaiIMu3a UH(popmanuu o0 H | [HH
OCHOBHBIX T€XHOJIOTHSIX IIPOU3BO/ICTBA IBETHBIX METAJJIOB U KOHCTPYKIMAX
COBPEMEHHBIX arperaros

TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
I[IPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIMHBI

ITeyaTHas yuyeOHO-MeTOMUYECKAS JOKYMEHTALMS
@) OCHOBHAsL IUMepamypa:
1. Coxomnora, M. JI. Meramnsl B qu3aitae [Tekcr] / M. JI. Cokonosa. - 2-¢
3., gom. - M. : MUCUC, 2003. - 175 c.

0) OononHumenvbHas Iumepamypa:
He npenycmorpena

8) omeyecmeenHbvle U 3apydedcHble HCYPHAIbL N0 OUCYUNIUHE, UMelouuecs 8 bubiuomexe:

1. Meramnsl [TekcT] : Hay4.-TexH. )KypH. / Poc. akan. nayk, ®I'BYH Un-1
MEeTaJUTypruu 1 marepuanoBeneHus um. A. A. baiikosa. - M. : OOO HIIII "2mu3",
1988-2012.

2. DOnexrpomeramnyprus [ Texct] : Hayd.-TexH. KypH. / JlemaprameHt
SKOHOMMKH METAJLTYpr. KomIuiekca M-Ba skoHoMuku Poc. @enepanuu. — M., 1998—
2013, 2017-

3. M3Bectus Bbicuux yueOHbIX 3aBeqieHuil. YepHas Mmetaiutyprust [ Tekcr]
: Hay4.-TexH. )XypH. / Cub. roc. mHAyCTp.yH-T, [ 0C. TexHONIOT. YH-T «MOCK. TOC. WH-
T ctanu u cmnasoy (MUCuC). — M., MUCHUC, 1960-

2) MemoouuecKue yKazaHus 0is Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL:
1.  KosryHoB, A. . MeTamtyprus LBETHbIX METAJIOB : y4eOHO-
meronuueckoe nocodue / A. U. Koprynos, T. B. CemucrenoBa. — Tonbsitth : TIT'Y,
2016. — 63 ¢. — ISBN 978-5-8259-1014-7. — Tekcr : anexkTpoHHbIH // JIaHb :
aneKkTpoHHO-Oubmunoteunas cucrema. — URL: https://e.lanbook.com/book/139921.
— Pexum nocryna: mist aBTopus. MOJb30BaTEIICH.

U3 HUX: yuebHO-Memoouueckoe obecneuerue camocmoamenbHoU pabomol cmyoeHma:
1. KorryHnos, A. 1. MeTtamryprusi IBETHBIX METAJUIOB : y4eOHO-
metoaudeckoe mocooue / A. . Kosrynos, T. B. CemuctrenoBa. — Tombsttu : TI'Y,
2016. — 63 c. — ISBN 978-5-8259-1014-7. — Tekcr : anexkTpoHHbIH // JIaHb :
aeKTpoHHO-Oubmoreunas cuctema. — URL: https://e.lanbook.com/book/139921.
— Pexxum noctymna: 11 aBTOpU3. MOJIb30BaTeNeH.



JJIEKTPOHHAs Y4eOHO-MeTOAMYECKAs TOKYMEeHTAIlUsA

HaumenoBanue
No JII/IT;?)I;fprI 3J1peeKCT}£)IZ) ?H]:)ﬁ bubnuorpaduyeckoe onrcanue
bopme
KoBTyHOB, A. 1. MeTtaiuryprus IBETHBIX METAJJIOB : y4eOHO-
DNEeKTPOHHO- meTonnueckoe nocodue / A. U. Kosrynos, T. B. CemucreHosa.
OCHOBHAS OuOIMoTeYHAas — Toapsattu : TT'Y, 2016. — 63 ¢. — ISBN 978-5-8259-1014-
1 reparypa cucTema 7. — Tekcr : aneKTpoHHBIH // JIaHb : 3eKTPOHHO-
N30aTeILCTBA ounbOnmmoreynas cucrema. — URL:
Jlanb https://e.lanbook.com/book/139921. — Pexwum noctyna: ass
aBTOPH3. MOJIH30BATENICH.
KoBTyHOB, A. 1I. MeTaiutyprus IBETHBIX METAJIOB : yueOHOE
DNEeKTPOHHO- )
UG O Te A noco6ue / A. U. Korynos, T. B. CemuctenoBa. — TonbarT :
b OcHoBHast cHCTeMA TI'Y, 2016. — 34 c. — ISBN 978-5-8259-0954-7. — Texkcr :
UTEpATypa B p— AIIEKTPOHHBIN // JIaHb : 3NeKTpOHHO-OMOIMOTEYHAsI CUCTeEMA. —
T URL: https://e.lanbook.com{book/l401 85. — Pexwum gocrtyma:
IUISL aBTOPU3. TIOJIH30BATEIICH.
[Iporecch! 1 anmaparsl BeTHOM MeTamtypruu : yueonuk / C. C.
DNEKTPOHHO- Haboituenxo, H. I'. Arees, C. B. Kapenos [u ap.]. —
OoubmmoTeyHast ExarepunOypr : Yp®V, 2013. — 564 c. — ISBN 978-5-7996-
JlomonHuTeapHas .
3 reparypa cucremMa 0811-8. — Texkcr : anexTpoHHbIH // JIaHb : 2IEKTPOHHO-
N3JaTeIbCTBA oubmmnoreuynas cucrema. — URL:
Jlanb https://e.lanbook.com/book/98916. — Pexxum nocryna: s
aBTOPH3. OJIH30BATEICH.

[lepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO O0ECIICUEHMS:

1. Microsoft-Office(6eccpouno)

[Tepedenpb ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U MH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -Cranmaptundopm(6eccpodHO)
2. -baza manneix BUHUTHU PAH(6eccpouno)

8. MarepuajibHO-TeXHHYECKOE o0ecreYeHne Q1 CIUITHHbI

No OcHoBHOE 000py/IOBaHKE, CTEHIBI, MAKETHI, KOMITBIOTEPHAS TEXHUKA,
Bun 3anaruit ay); MPeIyCTaHOBICHHOE MPOTpaMMHOE 00eCTIedeHHEe, UCTIOIb3yeMOe s
Pa3IUMYHBIX BUJOB 3aHATHIMA
402 .
[Tepecnaua 2) KoMIbroTepHBIii Kl1acc
KonTposb 402
CaMOCTOSITENIbLHON 2) KomIbroTepHbIil Ki1acce
paboThl
CranmapTHOe 000pyI0BaHUE XMMHUYECKOM JTaOopaTopru, HAOOP XMMHYECKUX
105 [PEAKTHBOB, ¢doroanexkrpokamopumerp, pH-MeTp, BHITSHKHOM mIKad,
DK3aMeH @) AQHAJIMTUYECKHE BECHI, TEXHUUECKHE BEChI; CTEHbI: Tabnuia Meneneesa,
PacCTBOPUMOCTh HEOPTaHUUECKUX COCTUHEHUH, AIEKTPOXUMUIECKUE
MOTEHIMAJIbI; TUIaKAThl, yueOHO-MEeTOANYECKasl TUTepaTypa
Jlexuun 105 |[locka, mapThl, CTaHAAPTHOE 00OPYIOBAHNE XMMHUIECKOM JJaOopaTopru, HAOOp




(2)

XUMHUYECKUX PEAKTUBOB, (DOTORIEKTpOKaIOpUMETp, pH-MeTp, BBITSKHOM
mKad, aHATUTUYECKNE BEChl, TEXHUYECKUE BECHI; CTEHbI: Ta0IuIa
MenzeneeBa, paCTBOPUMOCTb HEOPTaHUUECKUX COETMHEHUH,
HIIEKTPOXUMHUYECKHE TIOTEHLIUAIBI; MJIaKaThl, y4eOHO-MEeTOInYeCKast
nuTepaTtypa

IIpakTrueckue
3aHATHSA U CEMUHAPBI

105
()

CrannapTHoe 000py/I0BaHHE XUMUYECKOM 1a0opaTopun, HAOOP XUMUUYECKHX
PEaKkTUBOB, (POTOINEKTPOKATIOpUMETP, pH-MeTp, BHITSLKHOM 1IKad,
QHAJIMTHYECKUE BEChl, TEXHUYECKUE BECHI; CTeHbI: Tabnuia MeHeneena,
PaCTBOPUMOCTh HEOPIaHUYECKHUX COETMHEHMI, dJIEKTPOXUMUYECKUE
MOTEHIIMAJIBI; TUIAKAThl, yueOHO-METOANYECKas IuTeparypa

CamMocTogaTeabHas
pabora cryneHTa

214
4)

bubnmnoreka

CamMocTosgreapHas
paboTa cTyaeHTa

402
@)

KoMIIbIoTEepHBIN Ki1acc




