MuHuCTEpCTBO HAyKH U BBICIIET0 00pazoBaHusi PO
denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaresIbHOE YUPESKICHUE
BBICIIET0 00pa30BaHUS
«CUBUPCKUU ®EJIEPAJIbHBINA YHUBEPCUTET»

COIVTACOBAHO
3aBenywmmii kagenapoii

Kadeapa Merajnypruu nBeTHbIX

YTBEPXIAIO
3aBenywmmii kageapoi

Kadenpa merannypruu iBeTHbIX

meraioB (MM XM®)

MetasiioB (MM XM®)

HaNMEHOBaHHe Kadeaprl

HalMEHOBaHUE KaeIpbI

benoycosa H.B

MOJNNCH, HHULIUATHI, (haMUITUS

« » 20

MOJNHCH, MHULIUATHI, (haMUITUS

« » 20 T

MHCTHUTYT, peanusyrouuii OII BO

MHCTHUTYT, PEATU3YOIUH AUCLUIIIUHY

PABOYASA ITPOIPAMMA JUCHUIIJINHBI
METAJIJTYPIMYHECKHUE

TEXHOJIOIUHU

Huciunmuaa  b1.B.J1B.03.02 Metannypruyeckre TeXHOJIOTHN

Hanpasnenune moarotoBku /

21.05.04 TopHoe neno crnenyanu3aims

CIIEUATLHOCTD 21.05.04.00.06 O0orarieHue mojae3HbIX
HanpasieHHOCTB

(npodun)

dopma 00yueHus OYHas

T'on HaOopa 2016

Kpacnosipck 2021

*I Suemeckun | sueman LOKYMEHT MOAMUCAH
1: uuuuuuuuuuuuuuuuuuuuu SNEKTPOHHOW NOANMUCHIO

Ceptudukar: 6EA1 7389 2A8A 5ACD E60C 3E69 C5A6 A666
Bnapeneu: ®rA0Y BO "CUBUPCKUW ®EAEPANBHBIA YHUBEPCUTET”

DencTeuTeneH: ¢ 24 masa 2022 r no 17 aBrycta 2023 r.




PABOYASA ITPOIPAMMA ITUCHHUTIITIMHBI

COCTaBJIEHA B COOTBETCTBUU ¢ DenepaibHBIM IOCY1aPCTBEHHBIM
o0pazoBareIbHbIM CTAHJAPTOM BBICILIETO OOPa30BaHUS [0 YKPYITHEHHON

rpymmne
210000 «ITPUKJIAJTHAA TEOJIOT VA, TOPHOE JIEJIO,

HE®TEI'A3OBOE JAEJIO U TEOAE3W Ay

Hanpasnenue noaroToBkH /CieliMaibHOCTD (MPOQUIL/CrieuaTA3aIs )

CnennanbHocts 21.05.04 TopHoe neno cnenmanuzanus 21.05.04.00.06

OO0orateHne NoJIE3HBIX UCKOITAEMBIX

ITIporpammy

COCTaBUJIN



1 Hean u 321294 M3VUYCHUA TUCHMIIIIAHBI
1.1 Iexp mpenoagaBaHus TUCIIUILINHBI

Henpto mnpenopaBaHusi JUCUUIUIMHBL  sIBIsieTCs  (OPMHUpPOBAHUE Y
CTYJICHTOB 3HaHUN IO KOMIUIEKCY BOIPOCOB TMPOU3BOJICTBA ILIBETHBIX
METAJIOB U3 MHMHEPAIBHOIO W BTOPUYHOIO CBIPbs, BKJIIOYAKOLIEMY OCHOBBI
TEOPUH MHUPO-, TUAPO- U DIEKTPOMETAUTYPIUUYECKHUX IPOIECCOB, MPHUHIIMIIBI
dbopmupoBaHUs TEXHOJIOTUI MOJIyYeHUS METaIJIOB, MOJIOKEHUS
arrapaTrypHoro OQOpMJIEHHUSI MPOIIECCOB, a TaKXe O0030pbl COBPEMEHHOTO
COCTOSIHHSL OTPACIIH U MEPCIIEKTUBBI €€ Pa3BUTHS.

1.2 3amayu n3ydeHusa TUCIUTITHHBI

3amaun  M3y4YeHUs AUCITUIIMHBI OCHOBBIBAIOTCS Ha HEOOXOIUMOCTHU
MOJIYYEHHSI CTYICHTaMH CJICIYIOIINX 3HAHUI, YMEHUN U HAaBBIKOB:

- 3Harb OONIME XapaKTePUCTUKH METALIYPrHUYE€CKOM MOAO0TPaCIH,
KJIACCU(PUKAIIMIO METAUIOB U METAUIYPTUYECKUX TMPOLIECCOB, CTPYKTYpPY
MOCJICTHHX;

- YMETb CONOCTAaBJISITh THUIBI PYIHOTO M BTOPUYHOTO CBIPbS IS
MpPOU3BOJICTBA  I[BETHBIX  METAUIOB W HOPUHIUIBI  (HOPMUPOBaAHUS
METALTYPIUUECKUX TEXHOJIOTHM I €T0 MepepadOTKu;

- 3HaTb OCHOBBl TEOPETHYECKUX MOJIO)KEHUH MHUPO-, THAPO- H
ANEKTPOMETALTYPITHUYECKUX MPOLIECCOB;

- 3HAaTh NPUHIUIHAIBHBIE TEXHOJOTMYECKME U  alnaparypHo-
TPAaHCIIOPTHBIE CXEMbI TPOU3BOJICTBA I[BETHBIX METALJIOB M OCHOBBI UX
MPAKTUYECKON pealn3alluy;

- 3HAaThb NPUHUHIB METAUIYPIUYECKUX PAaCYETOB U YMETh NPUMEHSTH
UX 11 KOJHUYECTBEHHOTO OMNUCAHUS METALTYPrUYECKUX [MPOLECCOB MPHU
COCTaBJICHMHM MaTepHATbHBIX M TETUIOBBIX OATAHCOB TEXHOJIOTHIA;

- 3HaTh 0a30BbIE METOAMKA HMHCTPYMEHTAIBHOTO aHamu3a IS
ONPEAEICHUS BETHBIX META/UIOB U UX COCTUHEHU.

1.3 ITlepeueHb IIaHUPYEMBIX PE3YJNbLTATOB OOYUYEHHUS MO IUCLUILIIMHE
(MOZlyNI0), COOTHECEHHBIX C IUIAHUPYEMBbIMH pe3yjbTaraMd OCBOEHUS
o0OpazoBareIbHOM MPOTrpaMMBbl

IIK-2:B1ageHueM MeTOAaMU PALIHOHAIBLHOT0 M KOMILIEKCHOTO OCBOEHHUS
reopecypcHoOro noTeHunaaa Heap

ypOBCHB 1 MCTOABI YUCTA ABMIKCHUS 3al1aCOB HA NPCAIIPUATHN

YpoBeHsb 2 HOPMBI TTOTEPh U pazy00KUBAHUS TOJIE3HBIX UCKOMAEMBIX TPH
pa3paboTKe MECTOPOXKICHUIA

VYposensb 3 HarpasJIEHHUS UCIOJIb30BaHUS OTX0JI0B TOPHOI00bIBAIOILIEH
MIPOMBIIIJICHHOCTH B HAPOJAHOM XO3SHCTBE




VYposens | CHCTEMaTU3UpOBaTh HH(GOPMALUIO O PECYPCHOM MOTEHIIHANE
MECTOPOXKIACHUH 1 POPMYITHMPOBAHUS TIPETIOKEHUN 0 KOMITJIEKCHOCTH
UCTOJIb30BaHUS CBHIPbsI B MOCTIEIYIOIUX MEpeiesiax MPOru3BOICTBA
METaJLUIOB

Yposens 2 aHAIM3UPOBATh PUYMHBI IOTEPH U Pa3yOO0KUBAHUS MTOJIE3HBIX
HCKOMaeMbIX TP pa3paboTKe MECTOPOXKICHUI

VYposens 3 npeasaratb © 000CHOBBIBATH MEPOIIPHUATHS IO KOMIUIEKCHOMY
UCTIOJIb30BAaHUIO PECYPCOB PYIHBIX MECTOPOKICHUN

VYposens | CBEJIEHUSIMH O paboTe rOpHO-METALTyprudeckoit orpaciu B PO u mupe

VYpoBeHs 2 uH(opMaren o mpaBax U 00SI3aHHOCTSAX MOJIb30BATENs HEAPAMH,
CBEJCHUSIMH O COCTaBE FOCYAapCTBEHHOTO (hOHMA HEApP.

Yposens 3 cniocobamu cOopa HHPOPMAIMU AJIsi O3HAKOMJICHHUSI C HOBBIMHU

pa3paboTKaMu JJIsl TOPHO-METALTYPIHYECKOTO KOMITIIEKCa, OTIBITOM
MNPUMCHCHUA TCPCIOBLIX TEXHOJIOTUH U
o0opyoBaHMsI 17151 JOOBIYH U NTePEPadOTKH MOJIE3HBIX UCKOMACMBIX

IIK-3:Bj1ageHneM 0CHOBHbIMU NPUHUMIIAMM TE€XHOJIOTHH IKCIIYAaTAIUOHHOMI
pa3BeaKu, 100bI1YH, IePePaAdOTKHN TBEPABIX MOJIEe3HbIX HCKONMAeMbIX, CTPOUTEIbCTBA U
IKCIJIYATAUMHU MOA3€MHBIX 00bEKTOB

VYposens 1 OCHOBHBIE XapaKTEPUCTUKH BEILIECTBEHHOIO COCTABA M10JIE3HBIX
HCKOIIaeMBbIX

VYposens 2 TEXHOJIOTMYECKHE CBOMCTBA MUHEPAJIOB

Yposens 3 OCHOBHBIE TEXHOJIOIHYECKUE CXEMBI IEPEPAOOTKH MUHEPATHHOTO U
BTOPUYHOTO CBIPbS C 1I€IIbI0 POU3BOCTBA METAIIOB

VYposens | (bopMyIMpOBaTh U PACCUUTHIBATH OCHOBHBIE TEXHOJIOIHYECKHE
MIOKA3aTeJId METAJUTYPruueCcKUX orepaunii

YposeHs 2 OCYIIECTBIISTH MOA00P 000PYAOBAHUS ISl pealn3aliy MPOIECCOB
HOJArOTOBKU MHUHEPATBHOIO U BTOPUYHOI'O CHIPBS K METALTY PrHUECKOMY
nepeieny U Npou3BOICTBAa METALIIOB

Yposens 3 COCTaBJISITh TEXHOJOTMYECKHE U allapaTypHO-TPAHCIIOPTHBIEC CXEMBI
TEXHOJIOTHYECKUX IIPOLIECCOB, IPUMEHAEMBIX IIPU IPOU3BOJICTBE
METAIJIOB U3 MUHEPATHHOTO U BTOPUYHOTO CHIPbS

Yposens 1 HaBbIKaMu cOopa U 00pabOTKU TEXHOJIOIHYECKON MH(pOpMauu

VYpoBeHs 2 HaBbIKaMU BBIIIOJHEHUS IPOCTEHIINX aHATUTHYECKUX PAOOT € LEIIBIO
OIIpEJICJICHUS COCTaBa M CBOMCTB NepepabaTbIBaCMbIX MarepHaioB

Yposens 3 HaBbIKaMU 00OCHOBAaHUH 3JIEMEHTOB TEXHOJIOTHYECKUX CXEM,

IpeyiaraeMbIX JiJIsl yCOBEPIICHCTBOBAHUS METALTYPIUYECKUX MPOLIECCOB

INK-9:B1ageHneM MeTOAaMM re0JIOr0-NMPOMbILIIEHHOH OIeHKU MeCTOPOKIeHU
M0JIE3HBIX HCKONAeMbIX, TOPHBIX 0TBOJ0B

1.4 Mecto aucuuIUIuHBL (MOIYJsl) B CTPYKType 0Opa3oBareabHOU

MIPOrpaMMBbl

duznyeckas XUMHUs
TerorexHnuka
Marepuanosenenue
Nudopmaruxa




OOorarieHue ToJIE3HBIX UCKOMAeMBbIX
XUMUA

DU3UKO-XUMUYECKHE METOABI aHATH3a
Hayuno-uccrnenoBarenbckas pabota
TexHosnorust nepepaboTKu Pyl OJIAropoOJHBIX METAIOB

1.5 OcoOeHHOCTH peanu3aluy JUCIIUILUINHEI
S3BIK peanuzauuu AUCHUIIMHBL Pyccknil.
Jucnumiraa (MoayJib) peanusyetcs ¢ mpuMmenenueM D0 u J[JOT

https://e.sfu-kras.ru/course/view.php?1d=1866



2. O0beM TUCHUILIMHBI (MOTYJIS1)

Bun yue6HO# paboThI

Bcero,
3a9ETHBIX
CITMHUI]
(akam.gac)

CemecTtp

10

Oomast Tpy10eMKOCTh
JTHCIUTIIHHBI

5 (180)

5 (180)

KonTakTHas pa6ora ¢
npenofaBaTeseM:

1,17 (42)

1,17 (42)

3aHATHA JICKIIMOHHOI'O THIIA

0,39 (14)

0,39 (14)

3aHATHA CEMUHAPCKOTO THUIIA

B TOM YHUCJIC: CCMUHAPbI

MPAKTUYCCKUC 3aHATHA

IIPAKTUKYMBI

J1abopaTropHbIe paboTHI

0,78 (28)

0,78 (28)

JpyTHe BUIbI KOHTAKTHON
paboTEI

B TOM YHCJIC: TPYIIITIOBBIE
KOHCYJIbTalluN

UHAWBUAYAIbHBIC
KOHCVYJIbTAllMH

HWHad BHEAyAUTOPHAaA
KOHTaKTHas pa60Ta:

TPYHIIOBBIC 3aHATUS

WHAWNBUAYAIBHBIC 3aHATU

CamocrosiTesbHast padora
o0y4JaoImmuxcs:

2,83 (102)

2,83 (102)

H3y4YCHUE TEOPETHYECKOTO
kypca (TO)

pacyeTHoO-TpadUuecKue
3amanws, 3anaun (PI3)

pedepar, acce (P)

KypCOBOE IIPOEKTUPOBAHHE
(KII)

Her

Her

KypcoBas pabota (KP)

Her

Her

IIpoMe:kyTOUHASI aTTECTALUS
(Ox3amen)

1.(36)

1.(36)




3 Conep:xanue IMCHUTIIAHBI (MOIYJIs)

3.1 Paznensl TUCHUIUIMHBI U BUJbI 3aHATUN (TEMaTHYECKUM TU1aH

3aHATUN)
3aHaTus
CEMHUHApPCKOTro TUIa
Cemunap | Jlaboparo
3aHATUSA | BI /MR pHBIC Camocros
Monaynu, Tembl
nekiuonH | [Ipaktuue | paboTb TenbHast | DopMupyembie
Ne /i (paznesnsl)
Oro Tumna CKHe u/unu paboTa, | KOMIIETEHIMH
JUCLUTUIMHBI
(akam.uac) | 3amarusa | IIpaktuky | (akam.gac)
(akan.gac) MBI
(akam.gac)
1 o) 2 A ’~ L 1
OO0mme  BOIPOCHI
1 MIPOU3BOJICTBA 5 0 2 36 T1K-2 T1K-3
METa/UIOB
Merannyprudeck
Ue  TEXHOJIOTUHU
2 IIPOU3BOJACTBA 9 0 26 66 I1K-2 TIK-3
I[BETHBIX
METaJUIOB
Bceero 14 0 28 102

3.2 3aHATus JEKIUOHHOTO TUIIA

OObeM B akaj.uacax
No | Nepasnena 5 B TOM YHCIIE, B
. mucuunivH | HauMmeHoBanue 3aHATHI MHHOBALMOHHOMN B TOM ‘H/ICHG,UB
bl Bcero bopme IEKTPOHHOMN
dbopme
Lens u 3amaun
METALTYypPTUH.
Knaccuduxarus
1 1 METaIOB. 0 0
Knaccuduxarus
METALTYPTHYECKUX
MPOIIECCOB.
dopMHpOBaHHE
MUPOMETATUTY PrUYECKHUX
2 1 TEXHOJIOTHI nepepaboTKu 0 0
MUHEPAITBHOTO ChIPbsI
[BETHBIX METAJJIOB




dopmMupoBaHUE
TUPOMETAIUTY PIrHYECKIX
TEXHOJIOTHI repepaboTKu
TEXHOJIOTHI TIepepaboTKH
MUHEPATBHOTO ChIPbs
[[BETHBIX METALJIOB

XapakTepucTuka
BTOPUYHOTO CHIPhS
IIBETHBIX MCTAILIOB.
OCHOBHEBIE
TEXHOJIOTUYECKHE
KOHIICTIIINH TIepepaboTKH
BTOPUYHOTO CHIPhs
LIBETHBIX METAIIOB

IToaroroska
MUHEPATBHOTO U
BTOPUYHOTO CBIPbSI K
METALTYPru4ecKOin
nepepaboTke

OCHOBHBIE 3JIIEMEHTHI
TEXHOJOTHUI
MIPOM3BOJICTBA CBUHLIA U3
MHHEPATILHOTO ChIPhS

OCHOBHBIE PJIEMEHTBI
TEXHOJOTHUM
MPOU3BOJICTBA [IUHKA U3
MUHEPAIBHOTO ChIPbsI

OCHOBHBIE DJIIEMEHTHI
TEXHOJIOTHM
MIPOM3BOJICTBA ME/IH U3
MUHEPATBHOTO CHIPhS

OCHOBHBIE PJIIEMEHTHI
TEXHOJIOTHI
MPOMU3BOJICTBA HUKEJISA U3
MHHEPATIBHOTO ChIPbS

10

OCHOBHBIE DIIEMEHTHI
TEXHOJIOTUH
MPOU3BOJICTBA ATFOMUHUSA
ANEKTPOIUZOM
pacIuIaBICHHBIX COJIEH

11

XapakTepucTuka
IPaBUTALMOHHBIX U
(hIoTaIMOHHBIX
30JI0TOCOJEPKAIINX
KOHIICHTPATOB ¥ METOJIOB
uX nepepadoTKu




12

Crioco0BI ITOATOTOBKH
30JI0TOCOACPIKAIIUX
KOHIICHTPATOB K
M3BIICUCHHUIO 30JI0TA
(mpuembl
KOHJTULIUOHUPOBAHUS )

13

[{nanucTeie mpoueccsl u
OMBIT UX NPUMEHEHUS

Daonn

14

3.3 3aHsATHS CEMUHAPCKOro TUMA

n/n

Ne
pasaena
JIACITATIIT
WHBI

O0BeM B akaj.gacax

HaumenoBanue 3anaTuit

Bcero

B TOM YHCIIC, B

MHHOBAIIMOHHON

dbopme

B TOM YHCIJIE,
B
IEKTPOHHOU

dbopme

Doara

3.4 JIabopaTopHbIE 3aHATHS

n/n

Ne
pazaena
JUACITUTLIT
VHBI

HaumenoBanue 3anatuit

O0BeM B akaj.yacax

Bcero

dhopme

B TOM YHCIIE, B
WHHOBAIMOHHON

B TOM 4YHCIIE,
B
NIEKTPOHHOU

dbopme

[TpoayKThl U TPOMIPOAYKTHI
MTUPOMETAIUTY PTUIECKOTO
MIPOM3BOICTBA (HA IPUMEpE
TEXHOJIOTHH MTOJTYICHHUS METU
Y HUKEJST)

DKCNEePUMEHTAIbHOE
CpaBHEHHUE
BOCCTAHOBHUTEIHLHOU U
PEaKIIMOHHOM TIIaBKU
CBHUHIIOBBIX KOHLIEHTPAaTOB

N3ydenue 3aBucUMOCTH
ITOKa3aTeJIel BBIIETAYMBAHUS
LIMHKOBOI'O OTrapKa OT YCJIOBHUI
MIPEABAPUTEIBHOTO
OKHCIIUTEIHHOTO 00KHTa

DIIEKTPOIUTHUECKOE
BOCCTaHOBJICHUE [IMHKA U3
CyIb(aTHBIX KHCITBIX
pacTBOpOB

OKHCIUTETBHBIN 00KUT
0oraTbIX MEIHBIX
KOHIICHTPATOB Tepe;]
BBINIEJIAYNBAHUEM




BrlmenaunBanue Meau us
6 2 000XOKEHHBIX KOHIICHTPATOB 2 0 0
paszaeneHust paiHIITeHHA

DIEKTPOIKCTPAKIMS MEAU U3
CEpHOKHUCIIBIX PaCTBOPOB

Onpenenenue coep:KaHust
30J10Ta U cepedpa B PyAHBIX
8 2 Marepuaiax ¢ 4 0 0
UCIOJIb30BAaHUEM NTpHEMa
IPOOUPHOI MIaBKU

JeapceHn3upyommi u
OKHCIIUTEIbHBIN 00KUT
9 2 CYJb(UTHO-MBIIIBSIKOBBIX 2 0 0
30JI0TOCOAEPIKALLUX
KOHIIEHTPAaTOB

N3ydeHue nponeccon
PazIoXKeHHUs CYIb(PHUIOB
JKeJe3a U apCeHONMpPUTa B
BOJIHBIX Cpesiax ¢
HCIIOJIb30BAaHUEM PA3ITUYHBIX
OKHCIIUTEIIEN

10 2

N3yueHne mpoueccos
[IEMEHTAMOHHOTO BBIJIEICHUS
METALJIOB U3 PacTBOPOB (Ha
MMUTALMOHHBIX MOJIEIISX )

11 2

Dann neQ A N

5 ®oHA OLEHOYHBIX CPEeICTB AJIsl MNPOBEICHHUS IPOMEKYTOUYHOM
aTTecTauMu

O1ieHOYHBIE CpEeJICTBA HAXOMSITCA B MPHIOKEHUU K paboyuM
nporpamMmam JTUCIUIUINH.

6 IlepeyeHb OCHOBHOW M JONOJHHUTEJbHON Y4eOHOW JMTEpPaTypHI,
HEe00XO0UMOI /111 OCBOECHUS AUCIMILIMHBI (MO1YJIA)

6.1. OcHoBHas UTEpaTypa

ABTODBI, 3armaBue H3narenscTBO,
COCTABUTEIIN roj

JI1.1 |Ha6oituenko C. IIpoueccsl 1 anmaparsl IBETHOU ExarepunOypr:

C., Arees H. T, METALTYPIUH: YYeOHUK TSI By30B 110 Ypanbckuit

JlopomkeBuuy A. | HalpaBJIEHUIO IIOJTOTOBKH TEXHUUYECKUN

II., XKykos B. II., | aMIIOMUPOBAaHHBIX CIIELUATUCTOB YHUBEPCUTET -

EmuceeB E. U., "Metamutyprus" VIIN, 2005

Kapenos C. B.,

Jlebenn A. B.,

Mamstuenkos C.

B., Haboiiuenko

C.C.

10




JI1.2 |Mapuenko H. B., |Merautyprus TsDKEIbIX LIBETHBIX KpacHospck:
Bepmmnuna E. METAUIOB: Y4eOHO-METOINYECKHM Coy, 2009
1., Tunpnebpannr |komruiekc qucruruinabl Ne 1821/1003
9. M., bnennos b.
IL.
JI1.3 | PomanTtees 1O. I1., | MeTtamunyprust TSKeJIbIX IIBETHBIX Mockaa:
beictpos B. I1. metauioB. Ceunen. [unk. Kagmuii MUCuC, 2010
JI1.4 | Cuypuuxos A. II. |[unpomeramtyprust unHka: Yue6. mocooue | Mockaa:
JUIS TEX. YYHJIIUILL Meramtyprus,
1981
6.2. JlononuurenpHas aureparypa
ABTODBI, 3arnaBue N3narenscTso,
COCTaBHUTENHU roJ
JI2.1 | 3aiiues B. ., Metantyprust CBUHIA M IMHKA: yueOHOe Mocksa:
Maprynuc E. B. mocoOue JIsi By30B MO CIIEIUATHHOCTH Meranyprus,
"MeTamutyprust IBETHBIX METa/UIOB" 1985
J12.2 | Crpuxko JI. C. Mertamnyprus 3010Ta 1 cepedpa: yuedHoe Mocksa:
nocobue 11t By30B 1o cretr. 110200 - MHCucC, 2001
"MeTamutyprusi IBETHBIX METa/UIOB"
JI2.3 | Banwokos A. B., KommnekcHas nepepaboTka METHOTO U YenstOuHCK:
Yr1kun H. 1. HUKEJIEBOTO CBIPbS: yUEOHUK /JIs1 By30B Meramunyprus,
1988
J12.4 |Tanesckuii I. B., |Meramtyprus amroMuHus: MoHorpadus HoBoky3Henk:
Munnuc M. 4., Cudllny, 2011

CupazytauHos .
A.

7 IlepeueHb pecypcoB HH(POPMALUOHHO-TEJICKOMMYHUKANUOHHOMN
cetu «MHTEpHET», HEOOXOAUMBIX VISl OCBOCHUS JUCHUILINHBI (MOIYJIs1)

91 | Apxus xypHana «/3BecTrst By30B. http://www kalvis.ru/katalog-
[[BeTHast MeTALTYpPTUs [ DIEKTPOHHBIH izdanij/zhurnalyi/izvestiya-vuzov-
pecypc] czvetnaya-metallurgiya/

D2 | ApxuB xypHaia «/3BecTus By30B. http://www kalvis.ru/katalog-
[TopomkoBas MeTaLTyprust U izdanij/zhurnalyi/izvestiya-vuzov-
(OYHKIMOHATHHBIC TTOKPBITHS. poroshkovaya-metallurgiya-i-
[DnekTpoHHBIH pecypc]: funkczionalnyie-pokryitiya/

33 | ApxuB xypHana «O0orameHue http://rudmet.ru/catalog/journals/2/
pya» [DAeKTpOoHHBINA pecypc]|

94 | Apxus xypHaia "Non-ferrous http://rudmet.ru/catalog/journals/9/
Metals" [DnexTponHslit pecypc]

35 | ApxuB xypHana «MeTaurypruieckoe http://rudmet.ru/catalog/journals/11/
MIPOU3BOJICTBO U
TEXHOJIOTUN» [ DJIEKTPOHHBIN pecypc]|

D6 | ApxuB xypHaia «L[BeTHbIC http://rudmet.ru/catalog/journals/4/

METALIBD [ DIEKTPOHHBIN pecypc]

8 Meroauueckue ykazaHusi A5 OOyYAIOHIIUXCA IO OCBOEHHIO
AUCHUIIHHBI (MOAYJIs1)

11




[To mucrumniamHEe MpeayCMOTPEHBI JICKIIMUA U JabopaTopHbie pabOThl Ha
KOTOPBIX CTYACHTHI OBJIAJACBAIOT METOJIUKONW HCCICAOBAaHMS Pa3THYHBIX
METAUTYPTHYECKUX IPOIECCOB, IIAHUPOBAHHEM OKCIIEPUMEHTa, TEXHUKON
00pabOTKH IKCIIEPUMEHTATbHBIX JaHHBIX.

B KkauecTBe MPOMEXKYTOYHOTO KOHTPOJIS 3HAHWA TIO JIUCIHIUINHE
NpeIycCMOTpeH dk3aMeH. K crade »dk3aMeHa JOIMyCKAlTCs  CTYICHTHI,
BBITIOJIHUBIIINE BCE BHUIBI pabOT HaA OIEHKY He Hmwke 3 OawioB. s
MOATOTOBKM K OK3aMEHY CTyJCHTaM BBIJACTCA CIHCOK BOIPOCOB TIO
muctumuivHe. i mOArOTOBKH K AK3aMEHY HCMOJIb3yeTcsl KOHCIEKT JIEKIIUH,
peKoMeHyemMas yaeOHas JuTeparypa, HH(QOpMaIlmOHHBIE PeCypCHI.

[lempr0 CaMOCTOSTEIBPHON pabOTHl SABISCTCS 3aKpCIUICHHWE 3HAHWH,
MOJIyYCHHBIX HAa  ayAUTOPHBIX  3aHATHAX  (JICKIUAX, MPAKTUICCKUX
JTa00paropHbIX 3aHATHAX). [IpW 3TOM CTYyHEHTHI AOKHBI KOHTPOJIUPOBATH
ceOs, OTBeUas Ha BOIPOCHI, KOTOpBIC IMPETOABaTeNIb 3a4YUTHIBACT WIIH
BbIIACT B  KOHIE  KakAoW Jieknud. Kpome TOro  IuiaHupyercs
CaMOCTOSITEIbHOE U3YUYCHHE Marepraia, KOTOPbIH He BOIIEI B KypcC JICKIUH.

JlaHHbI# BUA pabOThI MpPEyCMaTpUBaET:

- CaMOCTOATENIbHOE  M3yYEeHHE  TEOPETHYECKOTO  Marepuana.
Mcnonp3yroTess KOHCIEKT JIEKIUA U PEKOMEHyeMast JInTeparypa — 28 d;

- odopMIICHHE OTYETOB, BBINIOJHEHUE pACUETOB U TMOATOTOBKA K
3alUTe  JTA0OpaTOpHBIX  paboT.  Mcmomp3yroTcss  KOHCHEKT — JICKITWH,
METOIMYECKUE YKa3aHUs K JIa0OpaTOpHBIM paboTaM, pEKOMEHAyemas
aureparypa - 18 q;

- TMOATOTOBKa, O(QOpPMIICHHE H cJlaya BBIMOJHEHHBIX JIOMAlTHUX
3aganuii — 18 4;

[Ipy mOATOTOBKE K KOHTPOJIO 3HAHWW CTYJACHTaM BBLIAIOTCS
KOHTPOJIbHBIE BOIIPOCHI B COOTBETCTBUM C TMPOTPaMMONW M Y4ETOM
CaMOCTOSITEIPHOTO U3yYCHUS Pa3JIENIOB JIEKIIMOHHOTO Kypca.

3amuTy  J1abOpaTOPHBIX paboOT  TPUHUMAIOT  TPEIOJABaTEeIIH,
BBITIOJIHSIONINE 3Ty Harpy3Ky.

[enpto BbIMONHEHHS JTAOOPATOPHBIX pabOT SBISETCS HEOOXOTUMOCTD
OBJIAJICHUS CTYJICHTaMHU METOTUKOMN WCCJICI0BAHUS Pa3JIMYHBIX
METALTYPIrHUYEeCKUX TIPOLIECCOB, TUIAHUPOBAHUEM JKCIIEPUMEHTA, TEXHUKOU
00pabOTKH AKCIIEPUMEHTATBHBIX TaHHBIX.

B 3amaun BbINoONIHEHHS] J1a0OpPaTOPHBIX PabOT BXOJIUT MPUOOpPETEHUE
HaBBIKOB PabOTHI C JTAOOPAaTOPHBIM 000PYIOBAHUEM.

Metonuka TipoBeACHHS Ja0OpaTOPHBIX 3aHATHH  3aKIIOYaeTCs B
CJIETYOLIEM:

- BBITIOJTHEHHE JIabOpaTopHOM pPabOThI B COOTBETCTBUU C TpeOyeMbIM
MOPSIIKOM;

- BBITIOJIHCHHE HEOOXOIMMBIX AHAIM30B M PacuyeToB U OQPOpMIICHHE
oT4yeTa 1o JIabopaTropHo padboTe;

- 3alIUTa OTYETa Ha CJIEeAYIOIeM Ja00paTOpHOM 3aHSITHH.
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CryneHTy HE0OXO0IUMO:

- O3HAaKOMHUTBHCS C TEMOH J1a0OPaTOpPHOTO 3aHATHS, €ro IEISIMH U
3aa4aMu;

- O3HAaKOMUTBCA C KpaTKUMU  TEOPETUYECKUMHU  CBEJICHUSIMHU,
HEOOXOIUMBIMH JUTSI BHITIOJTHEHUS IKCTICPUMEHTA;

- O03HAaKOMHUTHCS C J1a0OparopHbIM O0OPYIOBaHWEM W TIPaBHIIAMU
paboThI HA HEM;

- TIOJIyYUTh y TPETOJIaBaTelisd 3aaHue Ha BBIMIOJHEHUE DKCTIICPUMEHTA;

- O3HAKOMHUTBHCS C TIOPSIKOM BBITIOJIHEHUSI J1abOpaTopHONl paboTHI,
€CIM HEOOXOIMMO TOJIYYUTh CPEICTBA WHAMBUAYATbHOW 3allIUTHl M TPOUTH
MHCTPYKT@X IO TEXHUKE O€30IacHOCTH paboThl ¢  J1abOparopHbIM
000pyI0BaHUEM;

- 03HAaKOMUTHCS ¢ TPEOOBAHUAMH K OTYETY MO JlaboparopHoi padoTe.

Pe3ynbrarbl, MOMy4YeHHBbIE B XOJ€ OKCIHEPUMEHTa, 3aHOCATCA B
pabouyro Terpans. Ha OCHOBaHMM MOJTYYEHHBIX PE3yJbTAaTOB IMPOU3BOSTCS
HEO0OXOJAMMBbIE PACUEThl, CTPOATCS TpapUKU U JENal0TCsl BBIBOJBI MO paboTe.
Bces ata mHbOpManms mompkHA 0arh OTpaKEHAa B OTYETE IO JIAOOpaTOpHOM
pabore. CBOEBPEMEHHOCTh W MPABUIBHOCTH BBIMOJIHEHUS J1aOOPATOPHBIX
paboT yUUTHIBACTCS TPHU aTTECTAIUU CTYACHTOB MO JUCITUILINHE.

JlaGoparopHasi paboTa CKJIambIBa€TCA W3  CJIACAYIONIMX  OTaloB:
CaMOCTOSITEIbHAs TOJrOTOBKAa K paboTe, IMOJy4eHHEe K HeH JI0mycKa,
BBIMIOJTHEHUE  OKCIEPUMEHTATbHOM  4acTH, 00paboTka  pe3yJlbTaros,
oopmileHrEe OTYETA U €TO 3allNTA.

CamocrosaTenpHas MOATOTOBKA MpeArojiaraeT M3y4eHHEe TEOopuu
BOMpOCa MO PEKOMEHAYEeMOH JuTeparype, IpPYrHX MaTepuaioB, 3HAKOMCTBO
C JaHHBIMH METOAMYECKHMMH YKa3aHUSIMH, Ha OCHOBE 4YEro CTYJACHTHI
COCTaBIIIIOT OTYET, KOTOPBIM JIOJDKEH COAEpXkarh IIelib pabOThl, KpaTKue
TEOPETUUECKHE CBEACHHUS, HEOOXOJUMBIE pacdeThl, KpaTKoe OIMHCAHUE
METOJWKH  BBIMOJHEHUS  JOKCIEPUMEHTATLHONW  4acTh, TaOMWIbl IS
3aHECEHUS B HUX DKCIIEPUMEHTATBHBIX JTAHHBIX.

Otuer 1O maboparopHOM paboTre HEoOXoaumMo OhOpPMISATH B
COOTBETCTBHH C TMPUHATHIMH B YHUBEPCHUTETE MpaBUJIaMH W TPEOOBAHUSIMH.
OTtuer BKIIOUaeT B ce0si Ha3BaHUE JAOOPATOPHOW pabOTHI, 1Edb, KPaTKUE
TEOPETUYECKHE CBEJCHHS, METOJUKY BBIIOJHEHHUS, 00pabOTKy MOTyYEHHBIX
pEe3yJAbTaTOB M BBIBOJBI IO pabdoTre — Bcero 5-6 crpanui. OT4eT Mo
naboparopHoil ~ paboTe  3alMINaeTCd  HAa  CIEAYIOIIEM  3aHATHM B
COOTBETCTBUH C rpapukoM y4eOHOTo mpoiiecca.

CTyIEeHT BBITIONHSET SKCIIEPUMEHTATBHYIO 4acTh PadOTHI C YYETOM Me
-TOOUYECKUX YyKa3aHWH, COOMrofas Mephl TEXHUKH O€30MacHOCTH TpHU
paboTe Ha J1abopaTropHOM 00OPYIOBAHUU.

[Toy4eHHbIe 3KCTIEpUMEHTATbHBIC JaHHBIC, TOCJIE MPOBEPKH MPEIoja
-BaTeJieM, CTYJEHT HWCIOJb3yeT NMPU COCTABICHUHM OTYETa IO JIabOpaTOpHOM
pabore. Ha ocHOBaHMU MOJyYEHHBIX PE3YJIbTaTOB U HEOOXOJIUMBIX PacyeTOB
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JIEJTAF0TCS BBIBOJIBI IO padoTe.

Otuer ¢ 00pabOTaHHBIMH PE3YyJbTaTaMH, BBIBOJAMU M ICKU3aMHU HIIH
rpapuKaMy TIPEJCTABISAETCS K 3amuTe. Bo Bpems 3allMThl OTYETa CTYICHT
JOJKeH Jarb OTBEThl HA BOMPOCHl TEOPETHUECKOTr0, METOAMYECKOTO U
MPAKTUYECKOTO XapakTepa Mo JaHHOH padore.

CTyIeHT He JOIyCKaeTCs K BBIMOJIHEHUIO CIIEIYIOMICH padOThI, €Ciiu
UMEET JIBE HEe3allIUIICHHBIE PAaOOTHI.

JloMariHye 3amaHusl BBITIOJNHSIOTCS CTYICHTOM CaMOCTOSITENIbHO, Ha
OCHOBaHMM 3HaHUHA © UHGOPMAIMM, MOJYYCHHBIX MPH  H3YYCHHUH
TEOPETUYECKOTO Kypca U BBIOJIHGHUU JIA0OpaTOpHBIX paboT. 3amauwu,
BapUAHThl WHIAMBUAYAIbHBIX 3alaHUi, a Takke TpapuK BBIMOJIHCHHUS U
cinaun paboT MPUBEICHBI B METOAMYECKHX YKa3aHHSIX JII CaMOCTOSTEIHHOU
paboThl CTyAEeHTOB. Bcero 3a BpeMsi MPOXOXKICHUS Kypca KaOKIbIH CTYICHT
JIOJDKCH BBITIOJIHUTE 7 PacYCTHBIX JOMAITHUX 3aJIaHHH.

Y4eOHO-METOAMYECKUE MaTepHalbl JJs CAMOCTOSITENIbHON PadOTHI
OOydJaromMxcsi W3 YWCIa WHBAIAIOB W JIMIl C  OTPAaHUYCHHBIMU
BO3MOXKHOCTSIMHU 3/I0POBbsSI ITPEIOCTABISIOTCS B (JOpMax, aTaNTHPOBAHHBIX K
OTPaHMYCHUSAM HX 370POBbS M BOCHPUATHS WHGOPMAIIMM B 3aBUCHMOCTH OT
HO30JIOTHH:

JUJis vI ¢ HapyIIEHUSIMU 3PEHUS:

— B ()opMe IIEKTPOHHOTO JIOKYMEHTA.

JIis M1l ¢ HapYHICHUSMH CilyXa:

— B TeuarHoit opme,

— B JopMe 3JICKTPOHHOTO JIOKYMEHTA.

JIJis M1l ¢ HapyIIEHUSIMU OTIOPHO-IBUTATEIILHOTO arrapara:

— B TeuarHout popme,

— B (hopMe IIEKTPOHHOTO JIOKYMEHTa

9 Ilepeyenb MHGOPMANMOHHBIX TEXHOJOTHMH, HCIOJb3yeMbIX NPH
OCYIIECTBJIECHMH 00pPAa30BaTeJbHOr0 MpoLecca Mno AUCHUILUINHE (MOIYJII0)
(nMpu HEOOXOAMMOCTH)

9.1 IlepeueHb HEOOXOAUMOTO MPOTPAMMHOTO 0OECTICUCHHUSI

9.1.1 | Kaxnapii oOydvarommiicss B TEYCHHE BCEro mepuoia OOy4YeHHS IO AWCITUILUIHHE
o0ecrieueH WHAWBUAYATHHBIM  HEOTPAHWYCHHBIM  JIOCTYIIOM K  JJIEKTPOHHO-
OMOMMOTEYHBIM CHCTeMaM  (DJIEKTPOHHBIM ~ OMOJMOTEKaM) H K  3JICKTPOHHOU
MH(OPMAITOHHO-00pa30BaTEIILHOM cpene YHuBepcurera. DNEeKTPOHHO-
OnbIMoTeUHAS cucremMa (ameKkTpoHHas OuOIMOTEKA) u ANIEKTPOHHAS
nHPOPMAIIMOHHO-00pa3oBarebHas cpefa 00eClednBalOT BO3MOXKHOCTH JIOCTYTIA
oOyuJarorierocss u3 Jr000N TOYKH, B KOTOPOW MMeEETCsl OCTYI K ceTu VHTepHeT, u
OTBEUAIOT TEXHUYECKUM TpPEOOBAHUSM OpTaHM3alli¥, KaKk HAa TEPPUTOPUU
YHuBepcurera, Tak U BHE €€.

9.1.2 | DnekTponHas nH(popMaoHHO-00pa3oBareIbHas cpena VYHuBepcurera
obecrneunBaeT:
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9.13

- JIOCTyn K Y4YeOHbIM IUTaHaM, paboduM MporpaMMaM JUCHUIUIUH (MOJyJiel),
MPaKTUK, W K W3JAHUSAM OJIEKTPOHHBIX OHOIMOTEYHBIX CHUCTEM U BJIEKTPOHHBIM
00pa3oBaTeIbHBIM pecypcaM, yKa3aHHbIM B pabouuX Mporpammax;

- (¢ukcauuoo xofa oOpa3oBaTEIBHOrO IMPOLECCa, PE3yJIbTAaTOB MPOMEXKYTOUHOU
arTecTalluy U pe3yJIbTaTOB OCBOEHUSI OCHOBHOM 00pa3oBaTeNIbHOM MPOrpamMMmBbl;

- TPOBEJCHHWE BCEX BHUJOB 3aHITHIA, MPOLEAYP OICHKH pPE3yJbTaroB OOYYCHHUS,
peanu3anys KOTOPBIX TMPEAyCMOTpeHa C MPUMEHEHHEM »JJIEKTPOHHOTO OO0Yy4YeHHs,
JTUCTAHITMOHHBIX 00pPa30BaTeIbHBIX TEXHOJIOTHH;

- (opmupoBanue HNEKTPOHHOro TNoOpTdonuo obydaromerocs, B TOM YHUCIE
coxpaHeHHe paboT O0ydaromierocsi, PereH3uid M OIEHOK Ha ATH PabOThl CO CTOPOHBI
JOOBIX YYaCTHUKOB 00pa30BaTeIbHOTO MPOLIECcCa;

- B3aMMOJICUCTBHE MEXIYy YYaCTHHKaMH OOpa3oBaTeNbHOrO MpoIecca, B TOM YHUCIIE
CUHXPOHHOE U (WJIM) aCHHXPOHHOE B3aUMO/JIEHCTBUE MMOCPEICTBOM ceTu MHTepHeT.

9.2 IlepeueHb HEOOXOIUMBIX MH(DPOPMAIIMOHHEIX CITPABOYHBIX CUCTEM

9.2.1

1. DnextpoHHO-OnOnMoTeuHas cucrema COY obecneunBaer A OOYyYarOIIUXCS
JOCTYIl K COBPEMEHHBIM NpOQEeCCHOHATBHBIM 0a3aM JaHHBIX, HUH(QOPMALMOHHBIM
CIIPpaBOYHBIM U ITOMCKOBBIM CUCTEMAaM.

922

2. EnuHoe okHO gocTyna K 0Opa3oBarelibHBIM pecypcam [DJIeKTPOHHBIN pecypc]:
Nudopmarnmonnas cucrema "EnnHoe OKHO JOCTyma K 0Opa3oBaTeNbHBIM pecypcam”
MPEOCTaBIsIeT CBOOOJHBIN JIOCTYN K Karajlory oOpa3oBaTelbHBIX HMHTEPHET-
PECYPCOB M IMOJHOTEKCTOBOM JJIEKTPOHHOW yUeOHO-METOJIUYECKON OMOIHOTEKE IS
o01ero U 1mpodecCHOHATEHOTO oOpazoBaHus. —  Pexum  gocryma
http://window.edu.ru/.

923

3. Hayuynas osnekTpoHHas Oubnworeka [DJeKTpoHHBIM pecypce]|: Hayunas
anektpoHHas Oubmmoreka eLIBRARY.RU - 310 KkpynmHeHmmi poccUilCKuii
UH(OPMAIIMOHHO-aHATUTUYECKUH ~ MopTal B 00JacTM  HAyKH, TEXHOJOTHH,
MEIMLMHBI U 00pa3oBaHMsA, coJepXammidi pedeparbl W TOJHBIE TEKCThI Oojee 22
MJTH Hay4YHBIX CTared u myonukanuid. — Pexxum moctyma http://elibrary.ru.

10 MarepuajibHO-TeXHUYECKasA 0a3a, Heo0XoauMas il 6 |

OCYyIIeCTBJICHHSI 00Pa30BaATEJIBLHOI0 MPOIEcca MO JUCHUILTINHE (MOTYJII0)
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Hns  ocymectBieHuss obOpasoBarenbHoro rmporecca OIAOY BO  «Cubupckwuii
(denepanbHbIl  YHUBEPCUTET» HMMEET CHelUaIbHble TIOMEIICHUs -  y4eOHbIe
ayAUTOPUU JJIs IPOBEICHMS 3aHATUH JIEKIIMOHHOIO THWIIA, 3aHSITHH CEMHHApPCKOIO
TUIA, KypCOBOIO MPOEKTUPOBAaHUS (BBINOJHEHUS KYpPCOBBIX palOoT), TPyHIOBBIX M
UHAVBUAYAIbHBIX  KOHCYJIbTAlMM, TEKYLIET0 KOHTPOJIS M  IPOMEKYTOUHOU
arTecTalluy, a TaKKe MOMEIIEHUsS JUISl CaMOCTOATEIbHOW pabOoThl U MOMEIICHUS s
XpaHeHus: M OpOoPMIAKTHUYECKOTo  OOCIyXMBaHMS y4eOHOro 0OOpYZOBaHUS.
CreuuanpHbple TMOMEUIEHHMS] YKOMIUIEKTOBAHbI CIEHUATU3UPOBAHHON MeOenpo U
TEXHUYECKUMHU CPEICTBAMH OOYYEHUS, CIYKAllUMM JUIs TPEJICTaBICHUs Yy4eOHOM
uHpopmanu 60ab1I0N aynuTopuu. s mpoBeAeHMs 3aHATUN JIEKIMOHHOTO THIA
NpeJyIaratoTcsi Habopbl JIEMOHCTPALIMOHHOTO OOOPYAOBaHUS U y4eOHO-HAINIATHBIX
nocoduii, obecrnedyuBarOIlie TEMaru4eCKUe WIUIIOCTPALMM, COOTBETCTBYIOIINE
pabouuM  yueOHbBIM  HporpaMmam  JUCHMIUIMH.  [lepeueHp  MarepuaibHO-
TEXHUYECKOro  oOecredyeHusi, HeOoOXOIUMOro sl  pealu3alud  [IpOrpaMMbl
MarucTparypbl, BKIOYaeT B ceOs J1aboparopuH, OCHAIICHHBIE J1ab0PaTOPHBIM
0o0OpyOBaHMEM, B 3aBUCUMOCTH OT CTENEHU CcioXHOcTU. Ilomemenus s
CaMOCTOSATENbHON paboThl 00y4YaOIIMXCA OCHAIEHBl KOMIIBIOTEPHOM TEXHUKOH C
BO3MOXKHOCTBIO MOJKIIOYEHHsT K ceTu IHTepHeT u obecrneueHuem joctyna B
ANIEKTPOHHYIO UHPOPMALIMOHHO-00Pa30BaTeIbHYI0 Cpely Y HUBEPCUTETA.
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