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1. llesu u 3212494 AU CIUILIHHBI

Hatp yrimyOneHHoe pU3NKO-XMMHYeCKOe 000CHOBAaHUE MPOIIECCOB JIETUPOBAHUS METAJIIOB
B COOTBETCTBHH C KJIacCU(PUKAIUEH CIIIaBOB, HHPOPMHUPOBATH 00 OCHOBHBIX TEXHOIOTHSIX
U [EJISX JISTHPOBAHMS METAJUIOB U CINIABOB, TEOPETUYECKUX OCHOBAX MPOLIECCOB
paduHUPOBAHUS METAIIJIOB U CIUIABOB, MOAU(PUIIMPOBAHUS METATMUECKON MaTPHIIBI U
HEMETAITMYECKUX BKIIIOYEHHH. VICTIOMB3yI0TCSl COBpEMEHHBIE pacUeTHHIE MPOTPAaMMHbBIE
CpencTBa.

Kparkoe cogepkaHue TUCHMIIIMHBI

N3ydenune packuCIeHUs JKUAKOTO XKejle3a ABYXKOMIOHEHTHBIM CIJIaBOM. CTYJIEHT OJKEH
yMETh MOA00paTh HEOOXOAUMYIO JIJIsl PaCU€TOB OMHAPHYIO OKCUIAHYIO JUarpaMMy
COCTOSIHMSI, PACCUMTATh KOHCTAHTHI IUIABJICHUS] OKCHJIOB, COCIMHEHHH JJ1s1 JAHHOU
nuarpaMmmel. [IocTpoUTh TMHUM JIMKBUYC U3Yy4aeMOM CUCTEMBI. PaccunTarh KOHCTAHThI
PABHOBECHS OKCUJIOB M COCTMHEHUM C KUIKUM METAJJIOM. 3allicaTh XUMUYECKHE
peakIiy, MPOTEeKAIOUIUE B U3y4aeMOi CHUCTeMe, KOHCTaHThI B 00I1IEM BHUJIE U
IPUBEICHHOM (C HCTOIb30BaHNE HEOOXOMUMBIX TEOPHUH I OKCUHOTO pacIuiaBa,
METaJUIMYECKOTO pacilylaBa U HEeMeTaJUTM4ecKuX ¢a3). 3anucarb yCIOBHsI HOPMUPOBKH.
OOBSICHUTH pacyeT TUHUN, TOYEK U U30KUCIOPOIHBIX ceueHui. [locTpouts kpuBbie
PACKHUCIUTEIHLHON CTIOCOOHOCTH 3JIEMEHTOB M OOBSICHUTH BIMSIHUE TEMIIEPATypy, yIIepoaa
U IPYTUX KOMIIOHEHTOB Ha PACKUCIUTEILHYIO CTOCOOHOCTh N3y4aeMOTO 3JIEMEHTA.

2. Komnerenuun odyuyamwmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCHUIIMHBI

[Tnanupyemsble pe3yabTaThl
00y4eHUs 110 TUCHUTUTHHE

[TmaHupyemMble pe3ysIbTaThl OCBOCHUS
OII BO (xomniereHuun)

3HaeT: "0CHOBBI (PHU3UKO-XMMHUU METAJLTYPTrUYeCKUX
MPOIIECCOB B pa3zeiiax papuHUPOBAHUS U
JIErMpOBaHUs METAJIOB U CIUIABOB "

[1K-4 CnocoGeH ucrnoib30BaTh B UCCIEA0BAHUAX U
pacueTax 3HaHMsI O TEXHOJIOTHYECKUX MTPoLeccax
MIPOM3BOJICTBA, 00PaOOTKU U MOIUDHUKAITUN
METaJUINYECKUX U HEMETAJUIMYECKUX MaTepuajioB U
MTOKPBITHM JIeTalIel U U3JEIUI; UCIIBITATEIbHOM 1
MIPOM3BOJICTBEHHOM 00OPYIOBaHUM.

YMmeeT: "BbIOMpATh U IPUMEHSTH B UCCIIEIOBAaHUAX U
pacueTax COOTBETCTBYIOIINE METOMbI
MOJEIUPOBAHUS (PUNUECKUX, XUMUYECKUX U
TEXHOJIOTMYECKUX IPOLECCOB "

MMeeT npakTU4YeCKUil ONbIT: "MPUMEHEHUS B
MCCIIEJOBAHUAX U pacueTax METOIOB
MOJEIUPOBAHUS (PU3MUECKUX, XUMUYECKHUX U

TCXHOJIOTMYCCKUX IMPOUCCCOB B obmactu
'

MaTCPUAJIOBECACHWSA U TCXHOJIOT'MHU MaTCpHaJIOB '

3. Mecro aucuuniinHbl B ctpykrype OII BO

[lepeueHb MpeANISCTBYOMIUX TUCIUTUIHH,
BHJIOB pabOT yueOHOTO IIaHa

[TepeueHb MOCTENYIONIMX AUCIIUTLINH,
BHJIOB paboT

TexXHOI0rnM NpPOU3BOACTBA TYTOIIABKUX METAIIOB,
dusznueckas XuMus,

DU3UKO-XUMUS TPOLECCOB U CUCTEM,
Mertauryprust 4€pHbIX METAJUIOB,

[Ipoun3BoacTBO (heppocIiaBoB,

[Ipon3BOACTBO LIBETHBIX U PEAKUX METAJIOB

He npenycmorpensl




Tpe6OBaHI/IH K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMBIM
IIp1 OCBOCHUU ,ZIElHHOfI JAUCTUITIINHBI 1 HpH06peTCHHI>IM B PC3YJIIbTATC OCBOCHUA

MpCAMICCTBYIOIMUX JUCHUIIINH:

Hucuunimza

TpeboBanus

DU3HKO-XUMUS IPOLECCOB U CUCTEM

3HaeT: 00IMe 3aKOHOMEPHOCTH MPOTCKAHUS
XUMUYECKUX PEAKIUil, MPUPOTY XUMHUUYECKUX
[pEaKIMii, UCIIOJI3YEMBIX B TPOU3BOACTBAX
MOJIyYCHHS] MAaTepUaJIOB; 3AKOHbI U MIOHATHS
(bU3NYECKOM XUMUU TSl aHAJTH3a
MaTepUaToOBEIUYEeCKUX CUCTEM; MPUPOAY (a30BbIX
pPaBHOBECHUH B aHAIM3UPYEMBIX CUCTEMAX; 3HATh
OCHOBBI TEOPUH , TEXHOJIOTUH U TEXHOJIOTUYECKUE
BO3MOKHOCTH MacCOBOTO IMPOU3BOJICTBA YEPHBIX,
LBETHBIX U PEAKUX METAJIOB,- OCHOBBI TEOPUH
TEPMUUYECKON U XMMHUKO-TEPMHUUECKOI 00paboTKu
KOHCTPYKLIMOHHBIX U UHCTPYMEHTAIbHBIX
MaTepUAIIOB, ~-IIPUHITUITHI MOAU(PUKAITUN
METAJUTMYECKUX U HEMETAJUTMYECKUX MaTepHUAJIOB U
MOKPBITUNA IETAIECH U U3ETUN , TOHATHS U 3aKOHbI
buznyecKoil XUMHH [Tl aHau3a GU3HUKO-
XUMHYECKUX CUCTEM U MPOLECCOB MOIYYEHHUS
MaTepHaIOB YMEET: OCYIIECTBISATh KOPPEKTHOE
MaTEeMaTHYE€CKOE OMMCaHNe (PU3NUECKUX U
XUMUYECKUX SBICHUM MPU MOJTyYEHUH METAIIIOB U
VX CIUIABOB; IPOTHO3UPOBATH U ONPENEIATh
CBOMCTBA COEAMHEHUI U HAMPABICHUA XUMUYECKUX
[peaKIuii; BBITIOIHATh TEPMOXUMUYECKUE PACUECTHI,
pacyeTbl XMMUYECKOTO PaBHOBECHS], PABHOBECHS B
[pacTBOpax; aHAIM3UPOBATH (Pa30BBIC pABHOBECHS HA
OCHOBE JMarpaMM COCTOSIHUSI; UCIIOJIb30BaTh
CIIPABOYHYIO JIUTEPATYPY IS BBITTOJTHEHUS
PAcyeToB., OCYILIECTBIIATh KOPPEKTHOE
MaTEeMaTHYE€CKOE OMMCaHNe (PU3NUECKUX U
XUMUYECKHUX SBJICHUI; MPOTHO3UPOBATh U
ONPEACIISITH CBOMCTBA COEAUHEHNI U HAIIPABJIEHUS
XUMUYECKUX PEAKIINil; BBITIOIHATh
TEPMOXUMHUYECKUE PACYETHI, PACUETHl XUMHUYECKOTO
paBHOBECHS], PABHOBECHS B PACTBOPAX;
AQHATM3UPOBATh (Pa30BBIC M XUMUICCKUE PABHOBECHS
B CJIO’KHBIX CHUCTEMAX; BBIIIOJIHATh MATEMaTUYECKOE
ONMCAHUE KMHETUKHU MPOLIECCOB MOTYyUYECHUS
MaTEepHAJIOB; UCIIOIb30BaTh CIIPABOYHYIO
nMTepaTypy Ui BBIIOJIHEHUS pacueToB meer
MPAKTHYECKHUI OMBIT: (PU3UKO-XUMUYECKUX
[pacyeToB M0 TEOPUU TEXHOJIOTHYECKUX MIPOLIECCOB
MPOU3BOICTBA, 00PaOOTKH 1 MOIU(DUKALIUN
METAJTHYECKUX MATEPHUAJIOB U TIOKPBITUMA, PEIICHHS
(U3UKO-XUMHUYECKUX 3a/1a4 MaTepruaJoBeTIECKOrO
npoduIIs

MeTasutyprusi 4epHbIX METAJIIIOB

3HAET: OCHOBBI TEOPUH , TEXHOJIOTUU U
TEXHOJIOTHYECKUE BO3MOKHOCTH MacCOBOTO
MPOU3BOJICTBA YEPHBIX METAJUIOB YMEET: BHIOUPATh
TEXHOJIOTHUECKHUE MTPOIIECCHI, 00eCIeYnBaloIIne

TpeOyeMbIe pe3yIbTAThI MOJYICHHUS METaJUTHIECKIX




MaTEpHUAJIOB YEPHOU METAJITYPrUU BBICOKOTO
KkauecTBa MIMeeT mpakTUUECKUl OMBIT: Y4acTHs B
MCCIIIOBAHUAX U Pa3paboOTKax METO0B
COBEPILEHCTBOBAHUS TEXHOJIOIMI HA OCHOBE 3HAHUU
0 TEXHOJIOTMUECKHUX MpoIeccax MPOU3BOJICTBA
YEPHBIX METAJJIOB

duznyeckas XUMHs

3HaeT: OCHOBHbIE 3aKOHbBI €CTECTBEHHOHAYYHBIX
TMCLUIUIMH B TPO(ecCHOHAIBHOM e TebHOCTH ,
OCHOBHBIE THUITbI COBPEMEHHBIX HEOPTaHUYECKUX U
OpPraHUYECKHX MaTepuasoB, IPUHLIUIIBI BEIOOpa
MaTepHuasoB Ui 3a/JaHHBIX YCIOBHH SKCIUTyaTalluu
C y4eTOM TpeOOBaHHUI TEXHOJIOTMYHOCTH,
SKOJIOTUYECKHUX MOCIEICTBUN UX TPUMEHEHHUS TPU
[IPOEKTUPOBAHNN BBICOKOTEXHOJIOTMUHBIX
MPOLIECCOB B 00JIACTU MaTepHaJIOBEICHUS U
TEXHOJIOTMHM MaTepuajioB YMEeT: UCI0Ib30BaTh
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
TIMCLIUMIUIMH B TPO(heCcCHOHAIBHOM e TebHOCTH,
MPUMEHATH (QyHIaMeHTa bHbIE 3HaHUS (PU3NYECKOM
XUMHH B OCBOEHUH I1OCIETYOIINX
0OLIEMHKEHEPHBIX U PO eCcCHOHABHBIX
TIMCLIMIUIMH M BEIOWPATh MaTepHallbl I 3aJJaHHBIX
YCIIOBUH SKCILTyaTalliy C Y4€TOM TpeOOBaHUM
TEXHOJIOTMYHOCTH, SKOJIOTHYECKUX MOCIEACTBUI HX
MPUMEHEHUS IPU TPOEKTUPOBAHUU
BBICOKOTEXHOJIOTHYHBIX TPOILIECCOB B 0071aCTH
MaTepUaIOBEICHHS U TEXHOJIIOTUN MaTeprasioB
lMeeT NpakTUYECKUI ONBIT: UCTIOIb30BAHUS
OCHOBHBIE 3aKOHbI €CTECTBEHHOHAYYHbIX
TIMCLUIUIMH B TPO(hecCHOHAIbHOM e TeIbHOCTH,
MCII0JIb30BaTh OCHOBHbBIE 3aKOHBI (PU3UKO-XUMHH B
MCCJIEIOBAHUAX, pacu€Tax U MPOEKTUIIPOBAHUN
TEXHOJIOTMYECKHX POIIECCOB MPOU3BO/ICTBA,
00pabOTKN ¥ MOTU(PUKAIIMN METAJUIMYECKUX U
HEMETAJINYECKUX MAaTEPUAJIOB , TOKPBITUN JIeTanen
W U3/1EJIUI; UCTIBITATEIbHOM U IIPOM3BOICTBEHHOM
000pyIOBaHUH.

[Ipou3BOACTBO (heppoCIIaBoOB

3HaeT: "TeopeTHYeCKUe OCHOBBI TEXHOIOTHI
deppocmiaBoB;" YMmeeT: BEIOMpPATh ONTUMAIbHBIE
TEXHOJIOTMYECKHE MTapaMeTphl MPOLIECCOB
MPOU3BO/ICTBA (hepPOCILIABOB, OCYIIECTBISITh U
KOPPEKTUPOBATH TEXHOJIIOTHUECKUE MTPOIIECCHI U
HaXOIUTh ONTUMAJILHBIE YCIOBUS UX MPOBEIACHUS;
MeeT npakTUYeCKUi OMBIT: "y4yacTus B
HCCJIEIOBAHUAX U pa3paboTKax METOI0B
KAYECTBEHHOW U KOJIMYECTBEHHOMN OLIEHKHU
BO3MO)XHOCTH MPOTEKAHUS U CKOPOCTH
TEXHOJIOTUYECKUX MPOIECCOB."

HpOI/ISBO)ICTBO LOBETHBIX U PCAKUX METAJIJIOB

3HaeT: " TEXHOJOTMH MOJIy4YE€HHUS IBETHBIX U PEAKUX
METaJJIOB, TEOPETUYECKHUE OCHOBBI
TEXHOJIOTMYECKHUX IPOLECCOB, OCHOBHOE
TEXHOJIOTHYECKOe 000opymoBanue; " YmeerT:
QHAJIM3UPOBATh BIUSHUE TEXHOJIOTMUECKUX
napaMeTpoB Ha Mpoliecc MPOU3BOACTBA METaJlIa C
MO3HIIMU COBPEMEHHBIX HAYYHBIX MPE/ICTABICHUI
VMeeT npakTUYeCKUM OTBIT: YYacTHs B




MCCIIEIOBAHUAX U pa3pabOTKax mapamMeTpoB
TEXHOJIOTMYECKHUX MPOIECCOB, YCIOBUN MOTYUYEHUS
[[BETHBIX M PEAKUX METAJJIOB M BIUSHUS PA3IMIHBIX
(bakTOpOB HAa KAYECTBO MPOAYKIIUH.

TexHoIorNn IMPON3BOJACTBA TYT'OINIABKUX MCTAJIJIOB

3HaeT: "TeopeTH4eCKHe OCHOBBI IIPOM3BOJCTBA
TYTOIIJIaBKUX METAJIJIOB U OCHOBHOE
TEXHOJIOTUYECKOe 00opynoBaHue." YmeeT: Ha
OCHOBE 3HAHUN 3aKOHOMEPHOCTEH (PU3NKO-XUMUHU
MPOLIECCOB U CUCTEM, 3aKOHOMEPHOCTEH (Pa3oBbIX
[PEBpaLICHN B MaTeprasax aHaIu3upOBaTh
BIIVSIHUE TEXHOJIOTMYECKUX ITapaMeTPOB Ha IIPOIlecC
[IPOM3BOJICTBA TYTOIUIABKUX MeTaiioB Mmeer
HpaKTI/I‘IeCKI/Iﬁ OIIBIT: Y4aCTHsA B UCCIICAOBAHUAX U
pa3paboTKax mapaMeTpOB TEXHOJOTHUECKUX
IMPOLICCCOB, YCJIOBI/Iﬁ IMOJIYy4YCHUA IBETHBIX U PCAKUX
METaJUIOB M BIMSHUS PA3IUYHBIX (GaKTOPOB HA
KaueCTBO IIPOIYKIIHM.

4. O0bém 1 BUABI YUeOHOH PadOTHI

OO6mmast Tpya10€eMKOCTh JUCHUILUIMHBI cocTaBiseT 3 3.e., 108 4., 57,5 4. KOHTaKTHOM

paboTHhI
Pacnpenenenue
Bcero | MO cemecTpaMm B yacax
Bun yue6HO# paboThI
4acoB Howmep cemectpa
8

OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 108 108
AyoumopHvie 3auamusi: 48 48

Jlexuuu (JI) 36 36

[IpakTrueckue 3aHATUS, CEMUHAPBI U (MJIN) IPYTHE BUJIbI 12 12
ayauTopHbIX 3aHaTuil (I13)

JlabGopatopusbie pabotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 50,5 50,5

CaMocTosATeIbHOE N3YUYEHNE PACKUCIICHUS CTaIU METaJIaMu,
BbIJJAHHBIMU IIPEIIOAABATENIEM B Hayasle cemecTtpa. JuarpaMmmsal 10 10
pacxona.

CamocrosTenbHast paboTa A1 HOATOTOBKU K MPAKTHUECKUM 71 71
3aHSATHUSAM I10 YCTAHOBICHHOMY IpaduKy 3aHITHIA

MOATOTOBKA K IK3aMEHY 19,5 19.5
KoHcynbTanuu 1 mpoMexXyTodHas aTTecTalus 9,5 9,5
Bun koHTpOs (3aueT, aud.3auet, IK3aMeH) - sk3ameH, KP

5. ConeprkaHue TUCHMILIIIMHBI

N OOBeM ayIUTOPHBIX 3aHITHIA O
o
- HaumeHnoBaHnue pa3aenoB AUCHUILIMHbI BHJIaM B Yacax
pasnena
Bcero JI 113 JIP
1 TepMonMHAMUYECKHUE TEOPHUH KUIKUX MUTAKOB U 6 4 ) 0
METAJITMYECKUX PacIUIaBOB
2  |PackucieHue, padhMHUPOBAHUE M JICTHPOBAHKE JKUIKOM 42 32 10 0




forann T

5.1. Jlekuum

Koi-
HaumeHnoBanue wim KpaTkoe Cofep:kaHne JIEKIIMOHHOTO 3aHITHS BO
4acoB

Ne Ne
NeKIUupaszaena

MeTaJ’IJ’IprI/I‘IeCKI/Ie IJIaKH. PaCTBOpI/IMOCTL KHUCJIOpoJda B CTAJIM. paACKUCIICHUC
cranu. OCHOBHBIC TEXHOJIOTHUCCKHE PACKUCIUTCIIN CTAJIH. OcHoBHBIE MMPUHIUIIBL
TCPMOJHUHAMHUYCCKOI'O aHaJIn3a Ipouecca paCKUCJIICHUA. AKTHUBHOCTH
KOMITOHCHTOB MCTAJINIMYCCKUX paCIlJIaBOB

TepMO[[I/IHaMI/I‘-IGCKI/IG TCOPHHU KUJKUX MIIIAKOB: TCOPHA COBCPHICHHBIX NOHHBIX
pacIIaBOB, TEOPUS PETYISIPHBIX HOHHBIX PACIUIABOB, TEOPHS CYOPETYISIPHBIX
MOHHBIX pacIyiaBoB. MeTOAMKa ONpeIeIeHUs TapaMeTPOB TEOPHU CYOPETYIsPHBIX
WOHHBIX PACTUIaBOB (OMHAPHBIX U TPOWHON CUCTEMBI).

Packucienue xxene3a MapraHgem

Packucienue xxene3a KpEMHAEM

Packucienue xxene3a aJlloOMUHAEM

(9]
N NN
AN (NN

®da3oBeie paBHOBecHs B cucteMax Fe—-Me—O—-C (Me — Mn, Al, Si) npu
TeMIIepaTypax CTaJleBapeHUs

6-8

KoMIIeKCHOE pacKUCIIeHHEe CTalH JUraTypamMmu: cCuiimkoMaprasem. /luarpammel
pacxosia KpeMHUS 1 Maprasia

9-10

11 Packucienue KPpCMHHUEM U aJIIOMUHUECM B IIPUCYTCTBUHU YITICPOJa

12-13 KommnekcHoe packucienue craBoM AMC. JluarpamMmma pacxojia pacKUCIUTEIEH

14-16 Kanpnuii 1 Marauii B cTaiu

16 P3M B cranu

(NSl IO B\ § \O 1 I \O 2 B \O)
NSl I \O N Ro N S I NS 20 BN N

18 /{narpamMmbl pacxona

5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI

Koi-
HanmeHnoBanme nim KpaTkoe cofep)KaHue MPaKTUUECKOTO 3aHITH, CEMUHApa BO
JacoB

No Ne
3aHATHUS[pa3/IeNa

[Tono6path JBOHHYIO JHarpaMMy COCTOSIHUSL OKCUAHOM cuctembl Mel O-Me20
(mpenofaBarenp BbIJIAaeT 3a7aHKe). PacueT KOHCTAHT IJIaBJI€HUS IBYX OKCHUJIOB,
BXOJISIIMX B TUarpaMMy COCTOSIHUS OMHApHOI cucteMbl. Pacuer KoHCTaHT
[JIABJICHUS CIIOKHBIX OKCUIHBIX COEIMHEHUN COeIMHEHNN (BXOIAIINX B
OMHAPHYIO OKCHIHYIO CUCTeMY). PacueT KOHCTaHT paBHOBECHS OKCHUIIOB U
COCTMHECHUH (B METaJlJIe) TI0 OINPEICICHHBIM paHee KOHCTAHTaM TIaBJICHUS.
Onpenenenre napaMeTpoB, SHEPTUI CMEIIEHUS TEOPUH PETYIISPHBIX HOHHBIX
[PacTBOPOB ISl OKCHUHBIX PACIUIaBOB I OMHAPHOM TuarpaMMbl CO€TMHEHUH.
PacueTr KoopMHAT JIMHUHN JTUKBUAYC JUISL TUarpaMMBbl COCTOSIHUS IBOMHOM
OKCHJTHOM CHCTEMBI C TPUMEHEHUEM TEOPHil: a) COBEPUICHHBIX HOHHBIX
PacTBOpPOB, 0) PEryISAPHBIX HOHHBIX PACTBOPOB, B) CYOPEryIsipHbIX HOHHBIX
[pacTBOpPOB

Jls1 3apannHoit (1o Ne Bapuanrta) [IPKM Fe-Mel-Me2-O 3anucarh XuMHUeCKHe
[peaxIy B3aMMOJICHCTBHS JIEMEHTOB B paciliaBe ¢ 00pa30BaHUEM MPOJIYKTOB
B3aMMOCHCTBHSI, KOHCTAHThI PABHOBECHS C MCIIOJIb30BaHUEM 3aKOHa
NEMCTBYIONINX MacC. AKTUBHOCTH METAJNIMYECKOTO paciliaBa ONpPeIeIUTh
cormacHO MeToaly Barnepa, akTHBHOCTH OKCHHOTO paciijiaBa PUBECTU B TPEX
BapHaHTax (110 TEOPUHU COBEPLICHHBIX HOHHBIX PACTBOPOB, IO TEOPUHU PETYIISPHBIX
MOHHBIX PACTBOPOB, [0 TEOPUU CYOPETYISIPHBIX HOHHBIX pacTBOpoB). COCTaBUTh
CHCTEMY YpaBHEHMH JJIsl OMMCAHMs OJJHO-, IBYX- M TpeX(a3HbIX paBHOBECHU Ha

2-3 2




3aganaoi [IPKM.

banancoBbie YpPaBHCHUS U JUArpaMMbl pacxoJa Ipu paCKUCICHUUN KUIAKOTO

4 2 kenesza Mmetauiamu Mel u Me2. TlocTpoeHune cxeMbl AuarpaMmMbl pacxoia 2
5.6 5 [TocTpoeHne KPUBBIX PACKHCIUTEIIEHON BOSMOKHOCTH (BIUSHUE TEMITEPATYPHI, 4
COZIepKaHUS yIyiepo/ia U IPYTuX KOMIIOHEHTOB)
5.3. JIaboparopHbie padoThI
He npenycmorpenst
5.4. CamocrosiTeqibHasi padoTa CTyIeHTa
Brimonmaeane CPC
Crnucok nureparypsl (¢ yKkazaHUEM Kon-
[Tonsug CPC pas3zenos, as, CTpaHuI) / ccbuika Ha  [CemecTp| BO
pecypc JacoB
1. Muxaiinos, [.I. TepmoauHamuka
METaJUTypru4ecKuX MPOoLEecCOB U CUCTEM /
[.I. Muxaiinos, b.1. Jleonosuy, 10.C.
Ky3nenos - M.: U3narenbckuii J{om
MUCuC, 2009. - 520 c., rmasa 10. 2.
Makposger, JI.A. Jluarpamma cocTosiHUS
cuctembl CaO-MgO—-MnO / JLA.
Makpoget, O.B. Camoiinosa // BectHuk
HOVYpI'Y. Cepus «Meramtyprus». —2021. —
T.21, Ne 1. - C. 5-13. 3. Muxaiinos, I'.T.
CaMocToATEIbHOE N3yUYEHUE pacKUCIeHusl |TepMOoaMHAMUUECKOE MOAEIUPOBAHUE
CTaJIi MeTaJUIaMHU, BbIIAHHBIMU TuarpaMM COCTOSIHHSI IBOMHBIX U TPOMHBIX 2 10
[IpENO/AaBaTeIeEM B Ha4Yajle CEMECTPA. OKCHJIHBIX CUCTEM, MIPUHAJICIKAIUX K
JlnarpaMmbl pacxoja. cucteme FeO-MgO-MnO-AI203 /T'I.
Muxaiinos, JI.A. Makpoger, O.B.
Cawmoiinosa // Hoeie oraeymopsl. 2020. — Ne
6. —p. 47-50. 4. TepmoarHaMHUYECKUI
aHaJIU3 MPOIIECCOB B3aMMOACHCTBUS
KOMITIOHEHTOB B cucteMe Fe—Sr—Ca-O-C B
YCIIOBUSIX CYIIECTBOBAHUS METAITUYECKOTO
pacruiaBa / I.I. Muxaiinos, [.I1. Bstkus,
JI.A. Maxkpogen u 1p. // Bectauk FOYpI'Y.
Cepus «Metamnyprusi». — 2020. — T. 20, Ne
4. - C. 5-13.
CamocrosTenbHast paboTa A1 HOATOTOBKHU K
[IPAKTUYECKUM 3aHATHUAM 110 OCHOBHas U JOIOJIHUTEIIbHAS JIUTEparypa 8 21
yCTaHOBJICHHOMY I'pauKy 3aHATUN
[MOATOTOBKA K YK3aMEHY OCHOBHAs U JIONOJIHUTEJIbHAS JIUTEpaTypa 8 19,5

6. q)OHIl OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,

MPOMEKYTOYHOM aTTeCcTAlUNU

KonTponb kauecTBa 0cBOE€HUS 00pa30BaTEeIbHOM MPOrpaMMbl OCYIIECTBIISECTCS B
cootBercTBHH ¢ [Tonokennem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. KouTposabHabie meponpusitus (KM)
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3a/aHue BBIIACTCS B MIEPBYIO HEJEITIO
CEMEeCTpa KaXX10My CTYJIEHTY
nHIuBUAYyabHO. Ha xoHcynbsranusax no CPC
CTYACHT MMOKA3bIBAET YACTSMH BBINIOJTHEHHBIE
3aJlaHusI U3 KypCOBOM PabOTHI
MpenoJaBaTeto. 3a 1B HEJEIH J10
OKOHYAHHUS CEMECTpa CTYICHT CJaeT
npenogasatento KP Ha npoBepKy B mogHOM
ooweme. [IpenonaBatens BBICTABISIET
MpeIBAPUTETBHYIO OIIEHKY U JI0ITyCKaeT
CTyZIeHTa K 3auuTe. B nmocienHiow Hemento
cemecTpa npoBoautcs 3amura KP. Ha
3aIUTYy CTYICHT MPEAOCTABISIET
MOSICHUTENIbHYIO 3aITUCKY B OTIIEYaTaHHOM
BHJIE, COAEpKallyto 5 3anannil. Kaxmoe
3a/1aHKE OLIEHUBAETCS OTIENbHO,
MaKCHUMaJIbHO 5 0asjioB 3a 3ajanue (5
0aJIJIOB MOJHOCTHIO TIPABHIILHO
BBITIOJTHEHHOE 3a/1anue, ) 6anioB — 3a1aHne
HE BBINOJIHEHO): | 1 2 3a1aHne — pacuer
KOHCTaHT paBHOBECHS, 3 3aJJaHUE —
METOAMKA 1MO100pa YPHEPTeTUIECKUX
napaMeTpoB TEOPUU CYOPETYISPHBIX
MOHHBIX PACTBOPOB ISl OWHAPHOUN OKCUIHON
CHUCTEMBI, 4 3aJlaHlE — PEaKIIUU, KOHCTAHTHI,
YCJIOBHUSI HOPMUPOBKHU, aKTUBHOCTH
KOMITOHEHTOB OKCHIHOTO pacIijiaBa, TBEP/IbIX
PacTBOPOB, KHUIKOTO METAILIA, 5 3a/1aHUE —
nocTpoeHue 2 rpaduKkoB ¢ KPUBBIMU
PACKUCIUTEIHLHONW CIOCOOHOCTH U
BBIBOJIAMH T10 BIIMSTHUIO OTHOTO KOMITOHEHTA
Ha PaCKUCIUTENBHYIO CIIOCOOHOCTD JAPYTOTO.

Kyp-
COBBIC
paboThI

Texymmii
KOHTPOJIb

KonTponbpHas
pabora 1

[Tocne u3ydeHust TeMbl (JIEKLUS) KaXKAOMY
CTYJIEHTY MHAMBHUIYaJIbHO BBIJAETCS Ha
MIPAKTUYECKOM 3aHITHH Juarpamma
COCTOSTHUS JBOMHOM OKCHUJTHOHM CHCTEMBEI.
CTyneHT JOJKEH 3aIucaTb BO3MOXKHBIE
HEMETANINYECKHE BKIIIOUEHUSI, KOTOpPbIE
MOTYT 00pasoBaThces B cucteMe mpu 1600 C.
Onucarhb - KakKM€ BKJIFOYEHHS] MOTYT OBbITh B
PaBHOBECHUHM JIPYT C APYTOM, a KAKHUE HET.
Kakne n3meHeHus: npon30UIyT B CUCTEME C
nossinieHreM Ha 100, 200, 300 rpagycos.
Ha BbInoiHEeHNE KOHTPOJIBLHOU paboThI
naetcs 15 MuHyT. MakcuManpHbIN Oal - 3
Oasa. OLieHKa CHUKAETCsl 3a HEMIPaBUIIbHO
3alMCaHHbIE HEMETAJUIMYECKHUE BKIIFOUEHUS -
Ha | Oas1, He MPaBUILHO ONHUCAHHBIC
W3MEHEHUS C MOBBIIICHUEM TEMIIEPATypHI - 1
0ayu1. PaboTa cunTaeTcst cAaHHOM. €CIIn
HaOpaHo 2 6asuia. OnucaHue n3y4eHus
TarpaMMbl COCTOSIHUSI IPUBOJIUTCS TaK XKe

OK3aMCH|




B MCTOJMYUCCKUX YKa3aHUAX

Texymmii
KOHTPOJIIb

KonTponpHas
pabora 2

Kax<7ioMy CTyleHTHI BbIJaeTCs TpOHas
rarpaMMa COCTOSTHHSI OKCHTHON CHCTEMBI
FeO-MelO-Me20. Ha BeinonHeHne padoThl
naercs 45 muH. Heo6xoaumo onpeaenuTtsb
BO3MO)KHBIE HEMETAJUINYECKUE BKIIOUESHUS
npu 1600 C, koTopble MOTYT 00pa30BaThCs B
NTaHHOM cucteme - 1 Gan, 3anucarb
XUMHAYECKUE PEAKIINH U KOHCTAHTHI B 00IIEM
Buze - 1 Oasl. 3anucaTh TEOPUH, IO
KOTOPBIM BBIYHCIISFOTCSI aKTUBHOCTH
KOMIIOHEHTOB METaJUIMYECKOTO U OKCHIHOTO
paciuiaBa, a TaK)ke BO3MOYKHBIX TBEPIIBIX
PAcTBOPOB U 3amicarh NPUBEICHHbIE
KOHCTAHTHI paBHOBecHs - | Oast, 3amucarb
BO3MO)KHBIE YCIIOBHSI HOPMUPOBKH - 1 Oas,
3anucaTh 0ajJaHCOBBIE YPaBHEHUS NS
arpaMMel pacxona - 1 6asr.

OK3aMCH|

Texkymumii
KOHTPOJIb

KontponpHas
pabora 3

KaxomMy CTyIeHTHI BbIIAeTCs TPOMHAS
uarpaMma COCTOSTHUS OKCHUTHOM CHCTEMBI
Mel10O-Me20-Me30. Ha BolnonHeHne
pabotsl maetcs 45 mun. Heobxonumo
ONPEEIUTh BO3MOKHBIE HEMETAJUIMUECKUE
BrutoueHust mpu 1600 C, koTopbie MOTYT
o0Opa3oBarbcs B JaHHOU cucTeme - 1 Gain,
3amucaTh XUMHUECKUE PEAKIINH U
KOHCTaHTHI B 00111eM Bue - 1 6am.
3amnucarh TEOPUH, MO0 KOTOPBIM
BBIUHCIISIOTCS aKTUBHOCTH KOMIIOHEHTOB
METAJJTMYECKOTO U OKCHUTHOTO pacIijiaBa, a
TaK)Ke BO3MOXHBIX TBEPABIX PACTBOPOB U
3amnucaTh MPUBEICHHBIE KOHCTAHThI
paBHOBecHs - 1 0a, 3amucarb BOSMOXKHBIE
YCJIOBHSI HOPDMUPOBKH - 1 Gasui, 3anucarb
OaJlaHCOBBIC ypaBHEHUS AJIs AHarpaMMbl
pacxona - 1 Gam.

OK3aMCH

Texymumii
KOHTPOJIb

KonTtponpHas
pabora 4

Kax1oMy CTyIeHTBI BbIIA€TCs TPOHAs
rarpaMma COCTOSTHUS OKCHTHOM CHCTEMBI
Mel1O-Me20-SiO2. Ha BeimonHenue
paboThl maercs 45 muH. Heobxonumo
ONpEeICTUTh BO3MOXKHBIE HEMETAJUTHUECKHE
BrTt0YeHus npu 1600 C, koTopbie MOTYT
00pa3oBarbecs B IaHHOM cucteme - 1 6an,
3aMmucaTh XUMUYECKUE PEAKIIUU 1
KOHCTAHTBI B 00II[eM BUJIE - 1 Gam.
3armucaTh TEOPHH, 0 KOTOPHIM
BBIUMCIISIOTCS aKTUBHOCTH KOMITIOHEHTOB
METAJIJTHYECKOTO U OKCHTHOTO pacIijiaBa, a
TaKKe BO3MOXKHBIX TBEPJIbIX PACTBOPOB U
3anucarh MPUBEICHHBIC KOHCTAHTHI
paBHOBeCHS - | 6a, 3armMcaTh BO3MOXKHBIE
YCJIOBHSI HOpDMUPOBKH - 1 Oasut, 3anucarb
0aslaHCOBBIC YPABHEHUS ISl TUArPAMMBI
pacxona - 1 6amr. MakcuMmalbHO 3a

KOHTPOJIbHYIO paboTy - 5 6aisioB.

OK3aMCH




IIpome-
KyTOUHAas
aTTecTanus

OK3aMeH
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[Ipu olleHMBaHUU PE3YIBTATOB MEPONPUATHUS
(MpOMEXKYTOUHOM aTTeCTaIH)
WCTIOIb3yeTCs OaTbHO-PEUTHHTOBAS
CUCTEeMa OILICHUBAHMSI PE3yIbTaTOB yueOHO
NesITeIbHOCTH 00yJaromuxcs (yTBepkIeHa
npuka3zoM pexkropa Ne 179 ot 24.05.2019 . u
Ne 25-13/09 ot 10.03.2022). Ouenka 3a
TUCIUIUIMHY (pOopMHpYyeTCs Ha OCHOBE
BEJIMYMHBI PEUTHHTa 00YJarOIIeTrocs 1Mo
nucuuruinHe. CTyIeHT BIIpaBe MPOUTH
KOHTPOJILHOE MEPOIPUATHE B PaMKax
MPOMEKYTOUHOMN aTTecTaluu JJs
YIy4IlIEHUs CBOETO UTOTOBOTO PEUTHHTA.
Ecnu cTyieHT uMeeT TeKyIuil peuTHHT 85-
100 %, oH mosy4aer oleHKy "OTJINYHO",
ecnu 75-84 % - onenky "xopomo", eciu 60-
74 % - OLIEHKY YJIOBJIETBOPUTEIHHO.
CTyneHT BIIpaBe NPOUTH KOHTPOJIBHOE
MEpOTPUATHE B paMKaX MPOMEXKYTOUHOMN
aTTecTanuu (dK3aMeH) IS yIydIIeHUs
CBOETO PEUTHHTA U MOXKET MOJIYYUTh OLICHKY
[0 TUCIMIUINHE comtacHO II. 2.4 TTonoxeHnus
o BPC. CymmapHsIii 6ani 3x3aMeHa
oneHuBaercsa 10 6ayutamu. DK3aMEH COCTOUT
U3 2 BONPOCOB 10 5 6ayuioB kaxasiid. [Ipu
OIICHKE OTBETOB Ha KaXkJIbIi1 BOIIPOC
UCTIOJIb3YETCS CIEAyIoNIas mKana: 5 6amuioB
— BOIIPOC PACKPHIT MOJHOCTHIO; 4 Oaia —
BOIIPOC PAaCKPBIT XOPOUIO C 10CTaTOYHOMN
CTETEeHbIO MOIHOTHL; 3 Oasia — BOmpoc
[PACKPBIT YAOBIETBOPUTEIBHO, UMEIOTCS
orpesieNieHHbIe HEOCTATKHU TI0 MOJTHOTE U
coliep )KaHUU OTBeTa; 2 Oaiia — OTBET He
SIBJISIETCS JIOTMYECKH 3aKOHYEHHBIM U
000CHOBAaHHBIM, TTOCTABJIEHHBII BOMPOC
packpbIT 1 6an — B OTBETE MPUBOASTCS
0ECCUCTEMHBIE CBEJICHUS, OTHOCSIINECS K
MOCTAaBJIICHHOMY BOIIPOCY, HO HE JIa0lue
oTBeTa Ha Hero; () 6ayIoB — OTCYTCTBYET
OTBET Ha BOMIPOC UJIU COZIEpKaHKUE OTBETA HE
COBIIQ/Ia€T C MOCTABIECHHBIM BOIIPOCOM.
B03MOXXHBI TOTIOJTHUTEIbHBIE BOPOCHI 1O
Teme Omera. ITOroBelid pedTHHIOBBIN Oast
M0 TUCIUILTNHE GOPMUPYETCS KaKk CyMMa
OaJia 3a 3K3aMeH U 0aJuIoB, MOITYYEHHBIX B
TEUEHHE CEMECTpa 3a BCE BUJIbI Y4EOHBIX
paboT (MpaKTUIECKUE, KOHTPOJIBHBIE U JIP.
paboThl). HaOpanHbie cTyeHTOM Oasuibl
[PETUCTPUPYIOTCS B 3JIEKTPOHHOM BEIOMOCTH
B cucteMe DnekTpoHHbIi FOVYpI'Y. Bpems

[IOATOTOBKH OTBETOB- 1 yac.

OK3aMCH

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA
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arTecralu

9K3aMCH

ITpu onileHUBaHUU Pe3yaBTATOB MEPOIIPHUATHUS (TIPOMEKYTOUHON
aTTEeCTaIli1) UCTIONB3YyeTCs OaIbHO-PEUTHHTOBASI CHCTEMA
OLIEHMBAHUS PE3yJIbTAaTOB YUeOHOU AEATEIbHOCTH 00YYarOIUXCs
(yTBepkaeHa npukazom pekropa Ne 179 ot 24.05.2019 . u Ne 25-
13/09 ot 10.03.2022). OueHka 3a TUCHMIUIMHY (popMupyercs Ha
OCHOBE BEJIMYMHBI peHTHHra 00y4yaronierocs o AUCUUIIIHHE.
CryzneHT BIIpaBe NPONTH KOHTPOJIBLHOE MEPOIIPUATHE B paMKax
MPOMEKYTOYHON aTTeCcTalluy AJisl yIy4IlIeHHs: CBOETO UTOTOBOTO
pentunra. Ecinu cryneHT nmeet Tekyumuil pedtusr 85-100 %, on
MOJTy4aeT OLeHKy "oTianuno", eciu 75-84 % - oueHky "xopoio",
eciu 60-74 % - OLEHKY yIOBJIETBOPUTENBHO. ECIIM CTYAEHT XO4eT
MOBBICUTH CBOIO OLIEHKY, OH IOJIy4aeT Ha 3k3aMeHe 1 Bompoc, eciu
pedTuHr crynenta Huwxke 60 %, To OH caaeT 2 Bompoca Ha
9K3aMeHe. DK3aMEH NMPOBOJUTCS MHCBMEHHO C MOCIEAYOIIEN
MHIMBUAYaIbHON Oecenoi. OTHOBPEMEHHO B ayJJUTOPUU MOXKET
HaxoauThCs He Oonee 8 cTtyneHToB. Ha monroroBky maercs 60 MuH
(2 Bompoca B OuieTe — mepBblid BONIPOC MO PACKUCIICHUIO, BTOPOM
BOIPOC - [10 pacXoy KOMIIOHEHTOB JIUraTyp). JlonosHuTenbHbIE
BOIIPOCHI MOTYT OBITh 3a/1aHBI IO TeMe Bompoca B ounete. Ha
9K3aMEHE KaXKIOMY CTYACHTY BBIJAIOTCS PUCYHKH IO TeMe OuseTa
(ITPKM, nuarpaMMbl COCTOSIHUS, AUArpaMMBbl pacxosa). Hukakumu

B coOTBETCTBUH C
mm. 2.5, 2.6
[Tonoxxeuus

JPYTUMU MaTepHUaIaMH CTYIAEHT IOJIb30BaThCA HE MOXKET.

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Pe3ynwrarer oOyuenus

[1K-4

3HaeT: "OCHOBBI (PU3UKO-XMMHH METAJUTyPTUY€CKUX MPOIIECCOB B pa3jienax AL
padbUHUPOBAHUS U JIETUPOBAHUS METAJIJIOB M CIJIAaBOB "

YMeeT: "BbIOMpATh U IPUMEHSTH B UCCIIEIOBAaHUIX U pacyeTax
[1K-4 COOTBETCTBYIOLIME METO/IbI MOJCIMPOBaHUS (PU3NUECKUX, XUMHUUECKUX U HAHHHH
TEXHOJIOTUYECKUX MPOIEeccoB "

HMeeT npakTUueCcKuil ONbIT: "MIPUMEHEHUS B UCCIIEOBAHMIX U pacueTax
[1K-4 METOJIOB MOJICTTUPOBAHMS (PU3HUECKUX, XUMUUECKUX M TEXHOJIOTHUECKUX [
MPOIIECCOB B 001aCTH MaTepraIoBEACHUS U TEXHOJIOTUH MaTepruaoB "

TumnoBbie KOHTPOJIBHBIC 3a1aHUS 110 KaXKAOMY MCPOIIPUATHIO HAXOIATCA B

IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAILIMOHHOE O0ecredeHUe TUCHUIIMHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS JOKYMEHTALUS
@) OCHOBHAs TUumMepamypa:

Muxaitnos, I. I. TepmoanHamMuka MeTauTypruyecKux MpoueccoB U
cuctem Tekct monorpacdus I. I. Muxaitnos, b. U. Jleonosuy, 0. C. Ky3Heros. -
M.: Uznarenbckuit Jom MUCuC, 2009. - 519 c. un.
Enanckuit, I. H. OcHOBBI Tpon3BOACTBa U 00PaOOTKU METAIOB Y4eo.
JU1s1 By30B 110 HarpasieHuro 651300 "Meramnyprus,” cnenuansHocTsM 150101 u
np. I. H. Emanckuit, b. B. JIunuesckuii, A. A. KanbmeneB; Mock. roc. Beuep.
MeTautypr. uH-T. - M.: MI'BMU, 2005. - 417, [1] c.
JIunuesckuid, b. B. Meramnyprus uepHbix MetauioB [ TekcT] Yueo.
JUISL cpell. yueO. 3aBe/ICHU MO CreuaIbHOCTH "MeTamyprus YepHbIX METaJIOB"




b. B. JIunueBckuii, A. JI. Cobonenckuii, A. A. Kanemenes; Ilox pen. b. B.
JIunueBcKoro. - 3-¢ u3j., nepepad. u goi. - M.: Meramnyprus, 1999. - 335 c. u.

0) OononrHUMENbHASL IUMePamypa.:

1. Tacuk, M. U. Teopust u TeXHOIOTHS MPOU3BOACTBA (PEPPOCILIABOB
VY4eb. 11t By30B 10 crieruaibHOCTH "MeTtamtyprust 4uepHbix MeTamuios” M. 1.
l'acuk, H. I1. JIakumes, b. 1. Emnun. - M.: Mertannyprus, 1988. - 784 c. ni.

2. Kapesa, H. T. [IBeTnble meTasibl u ciiaBsl [ Texer] yue0. mocobue H.
T. Kapesa ; FOx.-Ypai. roc. yH-T, Kad. ®u3. metamioBenenre u Gpu3nuka TBEp0ro
tena ; OYpI'Y. - Uenabunck: U3narensctro FOYpI'Y, 2008. - 111, [1] c. u.

3. LIBeTHBIE METAJIBI HAY4.-TEXH. U MPOU3B. KypH. Kom. Poc. denepannn
no metamurypruu, Kom. Poc. denepannu mo paroiieHHbIM MeTajiaM u
JParolieHHbIM KaMHSIM KypHaiL. - M., 1931-

4.  Muxainos, I. I. Tepmonunamuka packucienusi cranu [Texkct] I I
Muxaiinos, . . I[loBonouxkuii. - M.: Metamnyprus, 1993. - 144 c. u.

5. Jlamres, . M. TepmonnHaMuka MeTaJulypruaeckux pactsopos Pen. I.
I'. Muxaiinos. - Uenssbunck: Metamnyprus. YensOunckoe otaenenue, 1992. - 352 c.
WIIL.

8) omeyecmeenHbvie U 3apyoedcHble HCYPHATbL N0 OUCYUNIUHE, UMeIowuecs 8 bubiuomexe:
1. U3Bectus By30B. UepHas MeTairyprus

N3Bectus By30B. LIBeTHas MeTamnyprus

Cranb

MeTtanibl

PacnnaBbl

Meramnypr

DNEeKTpOMETAILITYprus

[IBeTHBIC METAJIIBI HAYY.-T€XH. U MPOU3B. KYPH.

NN R LD

2) MmemoouuecKue yKasaHus 0 Cmyo0eHmos no 0C80EHUI0 OUCYUNTUHDL:
1. TepmoguHamuyeckoe MOAEIHPOBaHUE (Pa30BbIX PABHOBECHII C
OKCUJIHBIMU U METAUTMYECKUMHU pacIlyiaBaMu: METOANYECKHUE ykazanus/ coct.: ..
Muxaiinos, JI.A. Maxkpogei, O.B. Camoitnoa. Yensiounck: M3narenbckuit HeHTp
IOVYpI'Y, 2018. - 76 c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. TepmogmHamMudeckoe MOACIHpOBaHUE (a30BBIX PABHOBECHH C
OKCHJIHBIMH U METAJUTMYCCKUMHU pacIulaBaMH: METOAUYECCKHE yKazaHus/ coct.: I.I.

Muxatiinos, JI.A. Maxkpogei, O.B. Camoitnosa. Yensionnck: M3narenbckuit ieHTp
IOVYpI'Y, 2018. - 76 c.

DJIeKTPOHHAs Y4eOHO-MeTOANYeCKAas TI0OKYMEeHTaIlus

HaunMmenoBanue
Ne Brx peeypea s bubnmmorpadudeckoe onrcanue
JUTEpaTypbl AIEKTPOHHOM
dbopme
1 JlononHuTeNbHAS |[DNEKTPOHHO- ["aneBckuii, I. B. [[pon3BoICTBO IBETHBIX METAJIOB : ydeOHOE
nmuTeparypa oubnuoreyHas nocoOue / I'. B. 'aneBckuii, B. B. Pynnes. — 2-e uzn. —




cucreMa Mocksa : ®JIMHTA, 2017. — 258 ¢. — ISBN 978-5-9765-
n3narenbeTBa JIanb [2929-8. — Teker : anekTpoHHbIH // JIaHb : 2IeKTPOHHO-
oubmuoreunas cucrema. — URL:
https://e.lanbook.com/book/97102

DIIEKTPOHHO- Muxainos, [.I. TepmoarHamMuka METAJIITypru4eCKMX NUIAKOB.
) OcHoBHas OubmmoTeuHas [Onexrponnslii pecypce] / I'I. Muxaiinos, B.M. AHToHeHKO. —
niTeparypa cucrtema OnekTpoH. nad. — M. : MUCHUC, 2013. — 173 c. — Pexum

u3narenbeTBa Jlans |noctymna: http://e.lanbook.com/book/47475

IlepeueHb UCTIONIB3YEMOTO IPOIPAMMHOTO 00ECTIEUEHHUS:

1. Microsoft-Windows(6eccpouHo)

2. Microsoft-Office(6eccpouno)

3. ®I'AOY BO "IOYpl'Y (HNY)"-ITopran "Onexrponnsiii OYpI'Y"
(https://edu.susu.ru)(6eccpodno)

[Tepedenp ncmonb3yeMbpIx MpoheCCHOHABHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manaeix BUHUTU PAH(Geccpouno)

8. MarepuajibHO-TeXHHYECKOe o0ecredeHne I CIUTITHHbI

No OcHoBHOE 000py0BaHKE, CTEH/IbI, MAKEThI, KOMITbIOTEPHAS] TEXHHKA,
Bun 3anstuit - NPeAyCTaHOBJICHHOE IPOTPaMMHOE 0OecIieueHHe, UCTIONb3yEeMOE JIIS

ayn. M
Pa3IMYHbIX BUJOB 3aHATHIA
[IpakTrueckue 3ansTus (324 |KOMIBIOTEPHBIN Ki1acc Ha 24 paboYMX MeCTa C IPOSKTOPOM U
Y CEMUHApPBbI (1) |komMmbIOTEpPOM MpeEroiaBaTess
314
Jlexumn (1) [POEKTOP, KOMITBIOTEP

Pecypcel OubnuoTexku, 000pynoBaHue ISl IOCTYIA K AJIEKTPOHHBIM
pecypcaM, KONMPOBaIbHOE 000pyI0BaHUE, Oa3bl TEKCTOB CTaTeH
ScienceDirect www.sciencedirect.com
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