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DIeKTUBTI IOHJEP KaTalOTHl 2 GeTiMHEH TYpaabl
KaTanor »sIeKTUBHBIX JUCTTUILUTAH COCTOUT W3 __ 2 dacTeid
The catalog of elective disciplines consists of 2 parts

DIeKTUBTI JoHAEP KaTaloThl OyI TaHay KOMIOHEHTTEPIHIH KYpaMbIHa €HIeH TIOHASP/IIH Ti31iM1 GOIBIN TaObUTa bl XKoHE O MATHCTPAHTTAPABIH OKBITY TPACKTOPYEICHIH UKeM/I1 KoHe 63 GeTiHIIe KaH-
JKaKThI TYpJIe aHBIKTay MYMKIHJIITIH KYPY VITH Ka:KeT. DIeKTUBTI IIOHAEP KaTaJoThl 6apIblK MaMaHAbIKTap YIIiH jKacalbIHFaH koHe 6apiblK MaMaHAaHABIPYIap bl KAMTH/IEL. DIEKTHBTI TIOHIED
KaTaloThIH/a TaHAay KOMITOHeHT1 GOUBIHITIA TIOHACPAIH MOAYIBIIH KhICKAIa Ma3MYHBI MEH MaKcaThl IPEPEKBU3UTTEPl MEH OCTPEKBU3UTTEP] KaHe apOip MOH1 /MOYIIB1 OKBII YHpEeHTCHHEH
KeWiHT1 MeHTepINTeH KY3peTTep KOPCEeTITeH.

Karaor snexTUBHBIX JUCIUILINH IIpeAcTaBisieT coO0H IepeueHb JUCITUILINH, BXO/IINUX B KOMIIOHEHT TI0 BBIOOPY JIISL CO3/IaHUS BOMOKHOCTH I'HOKOTO M CaMOCTOSTEILHOTO BCECTOPOHHETO
oIIpe ieNIeHIs TpaeKTOPHH 0OydeHust MarucTpanTa. Katanor sIeKTUBHBIX JUCITUININH COCTABICH I BCeX CIeTMAIbHOCTEH, YIUTHIBAsI Bee 00pa3oBaTelbHble TPaeKTOPUH. B kaTanore sIeKTHBHBIX
JUCIMIIINH OTPaXaroTcs MPEPEeKBU3UTHI, TOCTPEKBIBUTEL, I1eh U KPaTKOe cojIepKaHue JUCITUILINHBY MOy, BhIpabaThBaeMble KOMIIETCHITUH 110 Kax10# yaeOHOH JUCTIUILUINHE MO/TYITIO
KOMIIOHEHTa 110 BHIOODY.

The catalog of elective disciplines is a list of disciplines included in the optional component to create the possibility of flexible and independent comprehensive determination of the student's learning
path. The catalog of elective disciplines has been compiled for all specialties, taking into account all educational trajectories. The catalog of elective disciplines reflects the prerequisites, postrequisites,
the purpose and summary of the discipline / module, the competencies developed for each academic discipline, the module of the component of choice.

ITikip Ginpipyminep: Ammvbaes J[K. - TOO «Tpuymdp MMC» aupextopsl, Temeibaesa K. T. - TOO «Oxnro KomdopTt» nupexropsl, Canchzbait E.A. - TOO «Anem mipo»
Penremsenter: Anmmvbaen J[JK. - TOO «Tpuymd MMC» mupexropsl, Tembibaesa XK. T. - TOO «Oxuo Komdopt» aupexrops, Cancszbait E.A. - TOO «Anem mpo»
Reviewers: Alimbayev D.Zh. - Triumph MMS LLP directors, Tynybaeva Zh.T. - Window Comfort LLP directors, Sansyzbay E.A. - Alem Pro LLP

"X IMPSUTHIK MEDKEHeprsT 1 OMOTeXHOIOTHS" *KOoFaphl MeKTeOIHIH 9/IiICTEMENIK KOMUCCHSCHIH/IA TaIKbITAHbIT Kapamasl (Ne7 xartama 22.02.2023 x)
Pacemotpeno u o6cyxkIeHoO Ha 3aceJaHIHA METOINIecKol koMuccnn Bricieit mkosl " XuMudeckas nikeHepus u ounotexunonorust” (mpotokon Ne7 ot 22.02.2023 1)
Considered and discussed at a meeting of the methodological commission of the Higher School "Chemical Engineering and Biotechnology" (Protocol Ne7 22.02.2023)

M.Oye3o0B ateiaaars OKY oky-oicTeMenik KeHecl TapablHaH GactajiaH MbIFapyra YeeHbIFal (Ne5 xaTtrama 28.04.2023 x)
PexomennoBano k m3ganmo YueSno-metoauaeckrmM Coserom IOKY mv.M. Ayesosa (mpotokos Ne5 ot 28.04.2023t1 )
Recommended for publication by the Educational and Methodological Council of the SCU named after M. Auezov (protocol Ne5 of 04.28.2023)



Kaapoesliii cnpaBouHuk

Kadeapa «Texnos10oruu CH/IIMKATOB U MEeTAJLTY Prush»

6B07220 - Merautyprust
Ne DPUO Kadenpa Yuenasi cTenieHb | YueHoe 3BaHHE Hayunoe nanpasienne
. TexHOTOTHI CIIHKATOB U 05.16.02 Texuomorus
1 |IleBko Buktop Muxaiinosua J.T.H. mpodeccop
MeTaJUTyprust SIIEKTPOTSPMHUISCKUX TIPOU3BOICTB
) buranora ['yiBupa TexHOIOTHS CHINKATOB U 05.16.02. MeTaiutyprust IIBeTHBIX U
K.T.H. JOTICHT
AnaTyraeBHa MeTaJUTyprust PEJIKIX MeTaJIIOB
3 JlxyakabaeB Kaampoek TexHoNIOIUS CHIUKATOB U Crapmmnit
AByKaprIMOBIY MeTaJUTyprust TIpeTIo laBaTelb
4 Kaparaesa ['ynprapa TexHOIOTHS CHINKATOB U 05.17.11 Xwumudeckast TeXHOJIOTHS
K.T.H. JOTICHT
Epremorna MeTaJUTyprust HEOpTraHWIECKUX BeIlecTB
5 ITonmaroBa Kapieram TexHoNIOIUS CHIUKATOB U Crapmmnit
MycamMbexoBHa MeTaJUTyprust TIpeTIo laBaTelb
MHbopManmoHHO-
Yrenbaepa Axmapai bop
6 KOMMYHHKAITOHHbIE Maructp IIperiolaBaTelb 6MO11000-Ousuka
Kannpibexosua
1/1 "&?YT—T(\ ITOTIIT
HPOPMAIIHOHHO- N
" p Crapmmit
7 IMatimepaeHoBa ['ayxap KOMMYHHKAITOHHbIE
TIpeTIo laBaTelb
TEXHOTTOTHI
05.17.11
TypycGexon
8 ¢ ApxutexTypa K.T.H JOTICHT TexHONOTHI CHIINKATHEIX U
Cattnaybex
TVTOITTARKITX HENMETA TITIUCCKITY
[Tomanora Kynapzait Crapmmit
9 Apxurextypa
KonmacoexoBHa TIpeTIo laBaTelb
Accamoiies HapO OB Crapmmii
10 Oreepa Kammmar p p
Kasaxcrana TIpeTIo laBaTelb
besonacnocts
JKanracos Kypmanbex 05.17.11 Xumudeckas TeXHOJIOTHS
11 KH3HE IeSITeIFHOCTH U A.T.H npodeccop
TaxmaxanOeTOBIY N HEOpTraHWIECKUX BeIlecTB
A TTTT/TTHJD(\T(T)VWHI(\TTTPT/T CDE TR
©30IaCHOCTD
Hecrepenko Huna 05.17.11 Xwumudeckast TeXHOJIOTHS
12 KH3HE IeSITeIFHOCTH U K.T.H. JOTICHT
I'eopruerna N HEOpTraHWIECKUX BeIlecTB
RATIMTNATA OKNDVIKATOTITCTIT CCITRT
13 JbxymaranmeBa A#Hyp Brlicmas maTematuka u MarucTp C
T. IpeTIo ]
Wsrypranosna ¢msuka s TC MaTeMaTHK P
14 ITomanosa Kynnersait WmxeHepHas KOMIIBIOTEPHAs Crapmmit
KonmacOekKEI3EI rpaduxa TIpeTIo laBaTelb
Kanracosa /luna Crapmmnit
15 A WmxenepHas 5KOHOMHUKa MarucTp p 6M050600-OxoHOMHKA
MypaTxXaHKBI3H TIpeTIo laBaTelb
bexmanona I'yimxan Crapmmit
16 WmxenepHas 5KOHOMHUKa MarucTp 6M050600-OxoHOMHKA
YceHOBHa TIpeTIo laBaTelb
N MHOCTpaHHbIE SI3BIKA IS
YaembaeBa Afira P
17 TEXHUYECKUX Maructp Ile garoruxa
Hapumanosaa .
CITETTHA TTEHOCTOTT M
N aTHCTP -
IMemMeIpGexoBa ATy . P .
18 Wnoctpanrnsii s3p1k st TC | uHOCTpaHHBIH Cr. mpeno
Maxyn6GexoBHa
SRLIK
BaTpIpOeKKEI3EI
19 Weropust Kasaxcrana noxrop Ph.D Cr. mpenioy Hcroprueckue HayKH
T"ayhap
Kapubtaes Capcebait
20 P p Weropust Kasaxcrana K.H.H 07.00.02-oTedecTBeHHAS] HCTOPHS
YckeHOBUY
MAarucTp
21| Toxi Ackap Kememxamyist xadeapa "dunocodus” HUCTOPHIEKUX

HAVK




2 KuenbGexopa Attayp Kynprypro-nocyrosas u Crapmmit
AbnpaxMaHOBHA colanbHas paboTa TIpeTIo laBaTelb
23 Kopranora Canmmxaman Mesx ryHapo THbIE Crapmmit
CynraHoBHa OTHOIICHNS U TOJTUTONIOTHS TIpeTIo laBaTelb
24 Cyunauxosa Kynatima Mexanuka u Crapmmit
BaiicriHOBHaA MaIHOCTPOCHHE TIpeTIo laBaTelb
25 Ecumxanosa Harnma O6yuenue Crapmmit
AyenbexoBHa TOCY JapCTBEHHOMY SI3BIKY TIpeTIo laBaTelb
2% baitrenosa Payman O6yuenue Crapmmit
MprinTHIKOaCBHA TOCY JapCTBEHHOMY SI3BIKY TIpeTIo laBaTelb
Avnabex Canyram Crapmmuit
27 w O0611as ICUXOIOTHS MAarucTp P 6MO050300 — Ilcuxonorust
BaTBIpKBI3EL TIpeTIo laBaTelb
Tycees Myxamepxan Crapmmit
28 . O0611as ICUXOIOTHS MarucTp 6MO050300 — Ilcuxonorust
OMIp3aKyIIBl TIpeTIo laBaTelb
OKkiMOaeB AXMeT)aH Crapmmuit
29 . O0611as ICUXOIOTHS MarucTp P 6MO050300 — Ilcuxonorust
OO0 1iKa ABIPYIIEI TIpeTIo laBaTelb
Mausip K.AH
30 TTomuronorus 07.00.03-Bceobrmast neropus
Yamerua
JKonjac
31| Acsuxan Kemxkexanyisl [Tonuronorus MarucTp I'.H.
KaHAIaT
Ecumxanosa Harnma [IpakxTHueckoro pycckoro
32 € TaTOTMYECKUX Jloment
AyenbexoBHa sapika i TC
HAVE
AceToBa
INemxonorns u clielUaNbHAS
33 I'ynsbany
Tie JaToTHKa
Anunxanormna
EmankynoB AMupxan Cragjaprusanys u
34 KY P Hap A K.T.H. JIOTIEHT
AMTKYTOBIY cepTHdUKAII
HypunmHoBa AxGoTta Cragjaprusanys u
35 ypua /lap s Cr. mpeno
EpmaxanberoBHa cepTuduKanys
Bepmutexor Camapamu Crapmmit
36 Teopust rocymapcTBa 1 IpaBa
OpraeBud TIpeTIo laBaTelb
37 Hyprasm Eprimbex Teopust rocymapcTBa 1 IpaBa K.I0.H OIIEHT
Kampipbexonmd P yaap P T Aom
Kaspimes Caxen Crapmmit
38 Teopus rocymapeTBa U IpaBo
JlanabexoBId TIpeTIo laBaTelb
YKanaGexopa Paxns Crapmmit
39 Ousnka p
CynTaHXaHOBHA TIpeTIo laBaTelb
IToromapenko Mpuna Crapmmit
40 P P Ousnka p
BarepreBHa TIpeTIo laBaTelb
N Drsmaeckoe BOCITaHAC I
Hcabaes Kaiicap
41 TEXHUYECKUX
AGIyranmapoBud .
CITCTTHA TEHOCTCOTT
Drsmaeckoe BOCIMTaHAC B
ITapmankynos bomar
42 TEXHUYECKUX
Pamosmua .
CITCTTHATTEHOCTCOTT
Borabaes Famsnvoxan MarucTp npaga.
43 . Owrocopus P b
Epxetattyirer JloxropanTypa
44 Eenprenosa I'yrsiia Dunocodnst 1 KyIETypPOJIOTHS k.b.H OTICHT
Kuprusbaepna AP o Ao
Ecumona Ana Crapmmit
45 P Dunocodnst 1 KyIETypPOJIOTHS p
OnEMypaToBHA TIpeTIo laBaTelb




CapribexoBa Hypeyoty

XHAMHS ¥ OCHOBBI

46 . K.X.H. JIOLIEHT 02.00.01. Heopranudeckast Xumust
Komenosna XAMHAYECKOH TEXHOIOTHH
47 Eckenmupor Mapat XuMUsI 1 OCHOBBI b 051708-IIponiecch! u amapaTsl
. ILT.H. npoecco .
3axaHoBHY XAMHAYECKOH TEXHOIOTHH P P XMMHUIECKOHM TEXHOIOTHHA
48 Cytirentaepa Amms XHAMHS ¥ OCHOBBI 051708-IIponiecch! u amapaTsl
. K.T.H. JOLIEHT .
KomnmgacbexopHa XAMHAYECKOH TEXHOIOTHH XMMHUIECKOHM TEXHOIOTHHA
. XUMHUI 1 OCHOBEL 6D072000-XumMuueckas TEXHOIOTHS
49 | Epmexon Caar PaxnvGaifymst . noxtop PhD
XAMHAYECKOH TEXHOIOTHH HEOPTaHMIECKAX BEIIECTB
50 Toxtnbaesa Kaauima XHAMHS ¥ OCHOBBI
PacwixanoBna XAMHAYECKOH TEXHOIOTHH
Hcabexona C Crapmmit
51 Hypeyzy Oxoorus p
APBICOEKKBI3HI IIperoaBaTeb
Tneyosa Canranar 05.17.11 Xwumudeckast TeXHOJIOTHS
52 DKOJIOTHI K.T.H. JIOLIEHT
Tamamosna HEOPTaHMIECKAX BEIIECTB
05.17.11 Xumugeckast TEXHOJIOTHS
53 | HUcaepa Pasug A nwiibexoBHa DKOIOTHS K.T.H. JIOLIEHT
HEOPTaHMIECKAX BEIIECTB
Kymanosa I yadaiipys Crapmmit
54 ¥ yagatipy DOKOHOMHUYECKas TEOPHUSI p
MapaToBHa IIperiolaBaTelb
Koxamxyinosa Manupa
55 s 1P DOKOHOMHUYECKas TEOPHUSI K.0.H JIOLIEHT DKOHOMUKA

EpyGaepHa




Kaapasbik anbikrama

«CHIHMKATTADP TEXHOJIOTHSCHI JKOHE METAUIYPrush Kadeapacsl
6B07220 -

Mertanayprus

A9T

Kadenpa

P'euibivu gapesxeci

Foiabsivu aTarst

FuUIbIMH GaF BITHI

CrmkaT TeXHOJIOTHICH

05.16.02 ek TpOTepMUSLIBIK

1 [[eBxo Buxrop Muxaiinosud T. F. L. mpodeccop .. .
’KOHE MeTaJLTypIus OHIIPICTeP/IH TEXHOIOTHSICH
) buranora ['yiBupa CummkaT TeXHOIOTHSICHI _— OTICHT 05.16.02. Tyeri xxoHe cupek
AnaTyraeBHa ’KOHE MeTaJLTypIus B Ao MeTaJapbIH MeTaJUTy PruscHl
JxynkataeB KamnpGex CummkaT TeXHOIOTHSICHI
3 Ara OKBITYIIIBI
AByKaprIMOBIY ’KOHE MeTaJLTypIus
4 Kaparaesa ['ynprapa CummkaT TeXHOIOTHSICHI _— OTICHT 05.17.11 beliopranukalbIK 3aTTapIbIH
Epremorna ’KOHE MeTaJLTypIus B Ao XAMPSUIBIK TEXHOJIOTHSICE
[TomaToBa Kapsiram CummkaT TeXHOIOTHSICHI
5 Ara OKBITYIIIBI
MycamMbexoBHa ’KOHE MeTaJLTypIus
AXIapaTTBIK-
6 YrenGacsa apart KOM KHHEKa I/ISI:J'IBI Maruc OKBITYITIBI 6M011000-Duznka
Kannpibexosua MY 1 K P KbITy
TEXHOTTOTHUIIAD
AKXnapaTThIK-
7 IMatimepaenora ['ayxap KOMMYHUKAITHSUTBIK Ara OKBITYIITBL
TEXHOTTOTHUIIAD
05.1T7. 11 CunukaTThI *KoHE OTKa
TypycGexon Lo
8 2, Coayrer T.F. K JOTICHT Te3IMJII MeTallll eMec MaTeprasiap
Cattnaybex
TEXHOTTOTHTICHT
9 [Tomanora Kynapzait Covier JC—
JKonpacbexoBHa Y KBITY.
A3aKCTaH XaJIBIKTaPBI
10 OreeBa Kammmmar Kasax Krap Ara OKBITYIIIBI
AccamOescht
JKanracos Kypmanbex Tipmmmik Kayinci3/ir skoHe 05.17.11 BettopraHuKaIBIK 3aTTap bIH
11 T.F. I mpodeccop
TaxmaxanOeTOBIY KOpIIlaraH OpTaHEL Kopray XAMPSUIBIK TEXHOJIOTHSICE
12 Hecrepenko Hrna Tiprminik Kayirnci3air skoHe Ik S 05.17.11 BettopraHuKaIBIK 3aTTap bIH
I'eopruerna KOpIIlaraH OpTaHEL Kopray B Ao XAMPSUIBIK TEXHOJIOTHSICE
KyMaranuena At KO ymin Xorapst
13 Jy P Y p MarucTp Ara OKBITYIIIBI
HsrypranoBHa MaTeMaTHKa skoHe (isuka
Iomanosa Kynaprsait HmxeHepIik KOMIBIOTEPITiK
14 Ky P P Ara OKBITYIIIBI
JKonnacbeKKBI3EI rpaduka
XKanracosa /[una .
15 WmxeHepiik SKOHOMUKA MarucTp Ara OKBITYIIIBI 6M050600-OxoHOMHKA
MypaTxXaHKBI3H
bexmanona I'yimxan .
16 Wnxenepiik 5KOHOMHUKa MarucTp Ara OKBITYIIIBI 6M050600-OxoHOMHKA
YcenoBHa
VuaembaeBa AMina TexHuKaIBIK MaMaH/IBIKTapFa
17 ! . MarucTp Ilemaroruxa
HapmvanoBHa apHAJFaH IeT TULAepl
IMemMeIpGexoBa ATy . ..
18 KO ymin met tim Maruc Ara OKBITYIIIBI
Maxyn6GexoBHa Y P KBy
BaTpIpOeKKEI3EI
19 Tayhap Kazakcran Tapuxst Ph.D noxtoprr | Ara OKBITYIIBI Tapux FeUTBIMAAPEI
Kapubae Capcebait
20 P P Kazakcran Tapuxst K.HA.H. 07.00.02 - OrasabIK Tapux
YckeHOBHY
21 | Toxi Ackap Kememxanyier | "Oumocodumst” xadeapacst MAarucTp




KuenbGexopa Attayp

Mo geHn-geMaibic KoHe

22 . Ara OKBITYIIIBI
AbpaxMaHOBHA QJICYMETTIK KYMBIC
Kopranora Canmmxaman XabIKapallblK KaThIHACTAP
23 Ara OKBITYIIIBI
CynraHoBHA KOHE cascaTTaHy
Cyunauxosa Kynatima MexaHnKka *oHE MaIliHa
24 . Ara OKBITYIIIBI
Balicomonna xKacay
25 Femuxarosa Harmva MeMITeKeTTIK TUII OKBI Ara OKBITYIIBI
AyenbexoBHa AL OKBITY KPITY
26 baitrerosa Paymazn MeMITeKeTTIK TUII OKBI Ara OKBITYIIIBI
MuITEIKOae BHA AL OBITY KpITy
Atinabex Canayramnt
27 o JKamms! nenxonorus MAarucTp Ara OKBITYIIBI 6MO050300 — I lenxonorus
barbipkpI3st
Tycees Myxamepxan
28 . Kamer neuxomorust MarucTp Ara OKBITYIIIBI 6M050300 — Ilecuxonorus
OMIp3aKyIBl
OKIMOaeB AXMeTKaH
29 . Kamer neuxomorust MarucTp Ara OKBITYIIIBI 6M050300 — Ilecuxonorus
OO0 KA IHIPYITH
Mausip
30 Casicarrany T. F. K. 07.00.03 - xxammsl Tapux
VYanuenuu
JKonjac
31 Acpuxan KemxexaHyIbl Casicarrany MarucTp
Ecmvxanosa Harmma KO yrmin npakTHKAIBIK, OphIc
32 Y P . Kop I F. K Jloment
AyenbexoBHa LI
AceToBa .
[euxomorus xoHe apHalibl
33 I'ynpbany
IeJaroruka
Anunxamorua
Emankyiaos AMupxan Crangaprray %koHe
34 KE/ P flaprray T. F. K. JOIIEHT
AWTKYIOBHY cepruduxarray
Hypuaunosa Axborta Crangaprray %koHe
35 ypua flaprray Ara OKBITYIIIBI
EpmaxanberoBHa cepruduxarray
Bepaubexos Canapamm MemMitekeT xKoHe Bl
36 P P KYRBIK Ara OKBITYIIIBI
OpraeBnd TEOPHSICH
Hyprasm Epxuntex MemMitekeT xKoHe Bl
37 P P KYRBIK 3.T.K. JOIIEHT
Kampipbexonmd TEOPHSICH
Kampimes Caken MemutekeT %oHe KYKBIK
38 Ara OKBITYIIIBI
JlaraGexoBud TEOPHSICH
Kanabexosa Paxua
39 Dusuka Ara OKBITYIIIBI
CynraHxaHOBHA
ITonomapenko Mpuna
40 P P Dusuka Ara OKBITYIIIBI
BanepreBna
A1 Hcabaes Kaiicap TexHuKaIBIK MaMaH/IBIKTapFa
AGIyranmapoBud apHaJraH JieHe TapOuect
0 ITapmankynos bomar
Pamopma
Borabaes Fampmvxan
43 . Owrocopus MarucTp
Epxetattyirer
Ecupkenona I'yiasuna Dutocodust sxoHe
44 P hf b ¢.F K JIOIICHT
Kupruztaerna MOJICHUESTTaHy
Ecmmvona Ana Dutocodust sxoHe
45 P b Ara OKBITYIIIBI

OnpMypaToBHA

M3 JICHUCTTaHy




CapribexoBa Hypeyoty

Xumus skoHe XHUMUSIIBIK

46 . . X. F. K. JIOLIEHT 02.00.01. beflopranukaiblK XUMHUS
Komenosna TEXHOJOTHS HeTi3/iepl
Eckenmupor Mapat XUMUSA KOHE XUMUSIILIK, 051708 -XUMUAIBIK TEXHOIOTHI
47 . . T.F. I mpodeccop .
3axaHoBHY TEXHOJOTHS HeTi3/iepl IpoTiecTepl MEH aImapaTTaphl
18 Cytirentaepa Amms XUMUSA KOHE XUMUSIILIK, _— OTICHT 051708 -XUMUAIBIK TEXHOIOTHI
JKonpacbexoBHa TEXHOJOTHS HeTi3/iepl T Aont IpoTiecTepl MEH aImapaTTaphl
XUAMUS JKOHE XUMUSIIBI 6D072000-Eeitopranukais
49 |EpmexoB Cast PaxuMGaifyirer . . PhD noxroper p K
TEXHOJOTHS HeTi3/iepl 3aTTapIbIH XUMUSUTBIK TE€XHOJIOT ASICHI
50 Toxrubaepa Kaauima XUMUSA KOHE XUMUSIILIK,
PacwixanoBna TEXHOJOTHS HeTi3/iepl
Hcabexona C
51 Hypeyy DKOJIOTHI Ara OKBITYIIIBI
APBICOEKKBI3HI
Tneyosa Canranar 05.17.11 beliopranukalbIK 3aTTapIbIH
52 DKOJIOTHI T. F. K. JOTIEHT
Tamamosna XAMUPSLIIBIK, TEXHOIOTHSICH
05.17.11 BetfopraHukalbIK 3aTTap bl
53 | Ucaesa Pasug AnmibexoBHa DKoJI0THS T.T. K. JIOLIEHT P K PRI
XAMUPSLIIBIK, TEXHOIOTHSICH
Kymanosa I yadaiipys
54 o yaudpaiipy OKOHOMHUKAIBIK TEOPHS Ara OKBITYIIIBI
MapaToBHa
Koxamxynosa Manupa
55 & AHp DKOHOMHUKAIBIK TEOPHS e. I K JOLIEHT "IKOHOMHKA

EpyGaepHa




Personnel Handbook

Department «Silicate technologies and metallurgy>
6B07220 - Metallurgy

Ne Full Name Department Academic degree Academic rank Scientific direction
Shevko Viktor Mikhailovich o Doctor of Technical 05.16.02 Technology of Electrothermal
1 Silicate technology and metallurgy . professor .
Sciences Production
Bitanova Gulvira Azatullaevna o Candidate of . 05.16.02. Metallurgy of non-ferrous and rare
2 Silicate technology and metallurgy . . assistant professor
Technical Sciences metals
Dzhunkabayev Kadirbek o .
3 Abdukarimovich Silicate technology and metallurgy Senior Lecturer
- Candidate of . 05.17.11 Chemical Technol f1 i
4 Karataeva Gulnara Ergeshovna | Silicate technology and metallurgy andidate o assistant professor srcal Fechinology ol Morgame
Technical Sciences Substances
Polatova Karlygash o .
5 Muslimbekavna Silicate technology and metallurgy Senior Lecturer
Inf ti d icati .
6 | Utelbaecva Akmaral Kaldybekovna formation and commumieation master teacher 6M011000-Physics
technologies
. Information and communication .
7 Shaimerdenova Gaukhar . Senior Lecturer
technologies
8 Turusbekov Sailaubek Architecture Car.ldldate. of assistant professor 05.17.11 Technology O.f sﬂlcate., and refractory
Technical Sciences non-metallic materials
Poshanova Kundyzai . .
9 Zholdasbekovna Architecture Senior Lecturer
10 Oteeva Kamshat Assembly of Peoples of Senior Lecturer
Kazakhstan
Zhantasov Kurmanbek Life safety and environmental 05.17.11 Chemical Technology of Inorganic
11 . . I.T.H. professor
Tazhmakhanbetovich protection Substances
12 Nesterenko Nina Georgievna Life safety and er}Vlronmental Car.ldldate. of assistant professor 05.17.11 Chemical Technology of Inorganic
protection Technical Sciences Substances
13 Dzhumagaliyeva Ainur Higher mathematics and physics master Senior Lecturer
Izturganovna for TS
Poshanova Kundyzai . . . .
14 Zholdasbekkyzy Engineering computer graphics Senior Lecturer
15 | Zhantasova Dina Muratkhankyzy Engineering Economics master Senior Lecturer 6M050600-Economics
16 | Bekmanova Gulzhan Usenovna Engineering Economics master Senior Lecturer 6M050600-Economics
17 | Unembayeva Aisha Narimanovna Foreign languafges.for technical master Pedagogy
specialties
Shymyrbekova Aigul . . Master - Foreign .
18 Makulbekovna Foreign language for vehicles Language Senior Lecturer
19 Batéj;?;:; Yy History of Kazakhstan noktop Ph.D Senior Lecturer Historical Sciences
Karibayev Sarsebay . Candidate of L
20 Uskenovich History of Kazakhstan Historical Sciences 07.00.02 - domestic history
21 T4ji Askar Kemelkhanuly Department of Philosophy Master of Historical

Sciences




22

Zhienbekova Ainur
Abdrakhmanovna

Cultural, leisure and social work

Senior Lecturer

23

Korganova Saipzhamal Sultanovna

International relations and political
science

Senior Lecturer

24

Suindikova Kulaysha Baisynovna

Mechanics and mechanical
engineering

Senior Lecturer

25

Yessimkhanova Nagima
Auelbekovna

Teaching the state language

Senior Lecturer

26

Baitenova Raushan Myltykbaevna

Teaching the state language

Senior Lecturer

27 | Aynabek Sandugash Batyrkyzy General psychology master Senior Lecturer 6M050300 — Psychology
Tuseev Mukhamedzhan .
28 Omirzakuly General psychology master Senior Lecturer 6M050300 — Psychology
Akimbayev Akhmetzhan .
29 Abdiqadyruly General psychology master Senior Lecturer 6M050300 — Psychology
30 | Zhumabekov Madiyar Ualievich Political science . Car.ldldate. of 07.00.03 - General History
Historical Sciences
31 | Zholdas Asylkhan Kenzhekhanuly Political science master
. . Candidate of
32 Yessimkhanova Nagima Practical Russian for vehicles Pedagogical assistant professor
Auelbekovna .
Sciences
33 | Asetova Gulbanu Aripkhanovna | Psychology and special pedagogy
34 |Eshankulov Amirkhan Aitkulovich| Standardization and certification Candidate of assistant professor

Technical Sciences

35 Nuridinova Akbota Standardization and certification Senior Lecturer
Ermakhanbetovna
36 | Berdibekov Saparali Ortayevich | Theory of Government and Rights Senior Lecturer
Nurtazin Yerkinbek . Candidate of Legal .
37 Kadyrbekovich Theory of Government and Rights Sciences assistant professor
38 | Kalyshev Saken Danabekovich | Theory of Government and Rights Senior Lecturer
39 Zhanabekova Rakhia Physics Senior Lecturer
Sultankhanovna
40 | Ponomarenko Irina Valerievna Physics Senior Lecturer
41 | Isabayev Kaisar Abdugapparovich Physical educat.lon. for technical
specialties
42 Parmankulov Bolat Rashovich Physical educat.lon. for technical
specialties
43 | Botabaev Galymzhan Yerkebayuly Philosophy master
Yessirkepova Gulzipa . . . . .
44 . Philosophy and Cultural Studies [andidate of Philosopl] assistant professor
Kirgizbaevna
45 Yesimova Anar Elmuratovna Philosophy and Cultural Studies Senior Lecturer




46

Sarypbekova Nursulu Koshenovna

Chemistry and Fundamentals of
Chemical Technology

Candidate of
Chemistry Sciences

assistant professor

02.00.01. Inorganic Chemistry

Chemistry and Fundamentals of

Doctor of Technical

051708 - Processes and Apparatus of

47 | Eskendirov Marat Zakhanovich Chemical Technology Sciences professor Chemical Technology
48 Suygenbaeva Aliya Chemistry and Fundamentals of Candidate of assistant professor 051708 - Processes and Apparatus of
Zholdasbekovna Chemical Technology Technical Sciences P Chemical Technology
. Chemistry and Fundamentals of 6D072000 - Chemical Technology of
¥ Ermekov Sayat Rakimbayuly Chemical Technology Aloktop PhD Inorganic Substances
50 Toktibaeva Kadisha Chemistry and Fundamentals of
Rasilkhanovna Chemical Technology
51 | Isabekova Nursulu Arysbekkyzy Ecology Senior Lecturer
52 Tleuova Saltanat Talipovna Ecology Car.ldldate. of assistant professor 05.17.11 Chemical Technology of Inorganic
Technical Sciences Substances
53 Isaeva Raziya Adilbekovna Ecology Car.ldldate. of assistant professor 05.17.11 Chemical Technology of Inorganic
Technical Sciences Substances
54 | Zhumanova Gulfairuz Maratovna Economic Theory Senior Lecturer
55 | Kozhamkulova Indira Erubaevna Economic Theory Candidats of assistant professor Economics

Economic Sciences
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1 2 4 5 6 7 8 9 10 11 12 13
JKAJIIBI MOJYJIBAEP / OBIITUE MOJYJIN / GENERAL MODULES
IIpepexBusuTTEp: MaxkcaTbl: DKOHOMHKA, KYKBIK, AHTHKOPpYHUMUIbIK | BimiMi: TaGurar TeH KOFaM apachIHIAFbl
Xumust, OuzHka, MOJICHHMCT, OSKOJOTHS JKSHE TIPHIUNK KayilCi3jiri, | HeTi3ri 3aHAbLIBIKTapbIH, OHOChepaHbIH TaMybl
KazakcTanupig KOCIIKEPIIiK, FUILIMH 3epTICYJICp 9JICTepi CANAChIHAA | MKOHE 9DKOKYHCHIH KbI3MCTiHIH HETi3/IepiH;
TapUXbI HHTETpallUsUIAHFaH GUTIM/I KaJIbIITACTRIPY. KOpIIaFaH OpTa MSH OHIIPICTiH 3MSAH/BI KIHE
IlocTpeKBU3UTTED: MasMyHbI: AZlaM MEH TaOMFATTBIH KAyilci3 e3apa ic- | KayinTi (akTOpJapbIHBIH afaM JEeHCAyJbIFbIHA
Tyeti KHMBUIBIHBIH,  9KOXyHenep MeH  OuocdepaHblH | acepiH Gijei.
MeETaJLTy prUsSJaFbl OHIMJUNIIHIH Herizgepi. PecypcerapapiH mekTeyiimiri | keMmiariri:  SKOJOTHSUIBIK — MpOICCTEpAL
MUPOMETAJUTYPTUSUIBIK | KaFlaibIHIaFbl  KOFAMHBIH  KOCIMKepJiK  KbI3METi, | Tajjay, TaOMFM OpTaHbIH  SKOJOTHSIIBIK
:a nporuectep, TycTi OU3HeC TeH  YITTHIK OKOHOMHKAaHBIH  Oocekere | »kapmaiiblH  Oarasay,  KOpIIaraH  oOpTara
N MeETaJLTy prUsSJaFbl KaOIMeTTININH ~ apTThIpy.  OKOJIOTHSA JKOHE  aJlaM | OHJIpICTIH TeXHOTCHIlI ocepiH Oaralay/pl
vy PeIMKIIMHT - TIPIIITIHIH KAYiNCi3/airi calaChIHNAFbl KATbIHACTApAbI | HIepei.
OJeyMeTTiK- . — TEXHOJIOTHSLIIA] eTTey. a3aKCTaH/IbI BIKTBI, CYOBeKTLIepAL AF ABICHI: DKOJOTHSUIBLIK MiHASTTI ey YIIiH
Y OxoxyHe jkoHe XKBIT/ EK - P perrey K KCTARINIK - IYIBIKTRL, - €Y PAUH Aarm, X MIEA VY 29,
STHHUKAJIBIK JaMy KYKBIK KK 2109 5 " 4 MIHJSTTepl MeEH KeNUIMIKTepiH Oily, oJNeyMeTTiK | KoFaM MeH TaOWFaTThl TYpPaKThl JIaMBITY 4
MOy ¥ — MPOTPECTi  KaMTaMachl3 Ty  VIIIH  KOFaMJIBIK | NMPHUOPHUTETIHJC HAKThI MIHICTTI Kypy JKoHE
3 KaThIHACTApJbl MEMJICKSTTIK peTTeydi Oy JKoHe | alblHFaH OimiMIi KoJmaHy, Typii enjepre,
N cakray. FpUIBIME 3epTTeyJIiep 9AIiCTEPiH KOIaHy. conbly imiHge Kazakctan PecrnyOnukachIHBIH
-
\

TYpaKkThl JaMybl MACSCBIH iCKe achIpyFa
JIaFplIaHA/BL.

KyziperTiairi: OHIIpiCTIK KoCITOPBIHAAPIAFbI
eHOCK JKaFJallapblH JKOHE  SKOJOTHSIIBIK

HOpMAaJIapBIH KAJIBIIITACThIpAIBL.




IIpepexBUZHTHI:
Xumusi, Ousuka,
Heropust Kazaxctana
IHocTpeKkBHINTHL:
ITapomeTaIUTyprudeck
He IPOIIEeCCHI B
IIBETHOM
MeTaJUTyprUH,
Peruxauur-

Hems: QopMupoBaHMe HHTCTPHPOBAHHBIX 3HAHUH B
001acTH SKOHOMHUKH, TIIpaBa, AHTHKOPPYHIIMOHHOM
KYJBTYDHI, 5KOJIOTHH " 6e30MacHOCTH
JKU3HEJCATCIIFHOCTH, TPEIPUHAMATEILCTBA, METOIOB
HAYYHBIX HCCIICTOBAHHIMA.

Conepxanue: OCHOBBI (G€30MACHOTO B3aUMOJICHCTBHSA
YeJIOBEKa M MPUPOJBI, TPOJTYKTUBHOCTH SKOCHCTEM H
6uocdepsl. IlpeanmpuHUMAaTENBCKAA JCSITSIBHOCTh B
YCJIOBHMSIX OIPAHHUCHHOCTH pECYPCOB, MOBBINICHUE

3HaHUA: - 3HACT OCHOBHBIC OHATUS M 3aKOHBI
SKOJIOTHH,

- 3HAeT  OCHOBHBIE  3aKOHOMCPHOCTH,
ONPE/IC/LIOINAE  B3aUMOJCHCTBHSL  JKHBBIX
OPraHHU3MOB CO CpPefoH OOHTAHMS,

- 3HAaeT pOJdb U 3HAYCHHE COIMAJIBHO-
SKOHOMHUYCCKHX (DAaKTODOB H KOMIIOHCHTOB
Guocepnr

- 3HaeT M AaHAIM3HPYET CCTECTBCHHBIC U

o TeXHOJIOTHH B KOHKYPEHTOCIIOCOGHOCTH OM3Heca W HAIHMOHAIBHOM | aHTPOIOreHHBIC HSKOJOTMYSCKHME HPOLECCHl W
N [[BETHOM MCTAUTypIHHM | SKOHOMHKH. PeryyimpoBanme OTHOmICHHHM B cdepe | BO3MOXKHBIC IYTH HX PETYJIHPOBAHHS,
) OKOJIOTHH ¥ OC30MACHOCTH  JKHU3HEJCATC/IHHOCTH | YMeHMs: - yMeeT BBICTPAHBATh
Moyias cornuansHo- = YeloBeKa. 3HaHHME H COONIOJCHHE KAa3aXCTAHCKOTO | KOHCTPYKTHBHBIC B3aHMOOTHOIICHUS B
DKocHucTEMA U [e]0)1W} EP - . o 29,
STHAYECKOTO nparo B 2109 0 mpaBa, oOs3aHHOCTEM M rapaHTHi  CyObeKTOB, | KOMaH/e IO pelieHHo OOImUX 3a/1a4 B 00JACTH 1
pa3BUTHA - TOCYJApPCTBCHHOS — PETYJHMpOBaHHME  OOIMIECTBEHHBIX | DKOJIOTHH
3 OTHOIICHHI 1711 06eCTIICYSHHUSI COLHATIBHOTO MPOTPecca. | - yMeeT NPUHHMATh PEIICHHS HPH BIHSHHH
v ITpuMeHeHHE METOJOB HAYUHBIX HCCIICTOBAHUMN. BPE/THBIX ¥ OTIACHBIX (haKTOPOB IPOU3BO/ICTBA U
v OKpYy>KaromeH cpe/ibl Ha JKHUBbIe OPTaHU3MBI;
Hapbxu: npuoGpeTaeT HABBIKH
HCHOJIb30BAHMS MOJYUCHHBIX 3HAHHH Ut
PpELICHHS SKOJIOTHIESCKUX 3a/1a1.
KommereHipm: GopMHUPYET KOMIICTCHIHH IIPH
[IOCTAHOBKE KOHKPETHBIX 337121 U IPHOPUTSTOBR
YCTOWYHBOTO PasBUTHS NPUPOJBI U oOImecTBa
peam3alii WAeH YCTOMYMBOTO pasBHTHS B
pasHBIX cTpaHax u B PecryGiuke Kazaxcran.
Prerequisites: Purpose: Formation of integrated knowledge in the field | Knowledge: - knows the basic concepts and
Chemistry, Physics, of economics, law, anti-corruption culture, ecology and | laws of ecology; - knows the basic laws
History of Kazakhstan | life safety, entrepreneurship, scientific research methods. | goveming the interaction of living organisms
Postrequisites: Content: Fundamentals of safe human-nature | with the environment; - knows the role and
Pyrometallurgical interaction, ecosystem and biosphere productivity. The | importance of socio-economic factors and
processes in non- entrepreneurial activity of society in conditions of | components of the biosphere- knows and
ferrous metallurgy, limited resources, increasing the competitiveness of | analyzes natural and anthropogenic ecological
Recycling business and the national economy. Regulation of | processes and possible ways of their regulation;
technologies in non- relations in the field of ecology and human life safety. | Ability: -acquires the skills to build
ferrous metallurgy Knowledge and compliance of Kazakhstan’s law, | constructive relationships in a team to solve
obligations and guarantees of subjects, state regulation of | common problems in the field of ecology-
public relations to ensure social progress. Application of | acquires the skills to make decisions when
:n scientific research methods. harmful and dangerous factors of production
N and the environment affect living organisms;
Y Skills: acquires the skills to use the acquired
Socio- 3 knowledge to solve environmental problems.

. Ecosystem and GED/ EL2 - . S . 29,
ethnicdevelopment law HSC 100 " Competencies: forms competencies in setting 4
module - specific tasks and priorities for sustainable

3 development of nature and society for the
N implementation of sustainable development
—
)

ideas in different countries and in the Republic
of Kazakhstan.




IIpepexBH3NTTED: Maxkcatsr: A KynauGaityner apkpiiel  «Kasaktamy» | Bimimi: aGaiitanyiplH maiiia Godysl MeH
KazaxcTaHHBIH JK00aCBIH/IAFBI «YIITHIK KOJITHD) CaKTay MeH JopilTey KaJIBIIITACy TapHUXEL, FaJIBIM-
TapUXbI Masmynbr: XIX-XXr. Kazakctan TapuxblHa, Kas3ak | aGalTaHYIIBLIap/bIH HETi3ri eHOEKTepi;
ITocTpexkBUBHTTED: o/1eOHeTiHE TAPUXH IOy HKacay. - AGaiiplH oMipOasHbI MeH MIbIFapMajIapbIH
Guiocodust AGaliTaHy  calachIHBIH  JaMybIHAarbl ~ XX-XXI Gineni
FACBID/IBIH aGANTAHYTTBLTAP/BIH eHOSKTepi. AGaiypry | VIKeMAIMri:  Tapux — JKoHe  MoJIEHHET
b ApMAIIBLILIFBIHBIH XPOHOIOTHSACHI. KOHTEKCTIH/®  JKOHE  HET13I  SJICHAMAIIBIK
. GarpITTapAbl ecKepe OTBIPHII oJIeMAIK oaebu
Abaif - KasaK XaJIKbIHBIH YIbI aKBIHBI, 5THOTpad, Ka3ak o . .
. . N epicTi Tagay bl eHe/I;
ska30a 9neOuTiHIH HerisiH camymbl. AGait - «Kapamoina yAep Aay/iel YHpEHEAL,
. -ofle6W  MmBIFapMajiapAbl  MOJCHHeT  IeH
Epexeci» 3apmap JKHHAFBIHBIH  KYpacTHIPYIIBICHL . . .
- A - off . QNeYMeTTIK-TApUXH TIXkKipHOe KOHTeKCTiHe,
2 KOFAMJIBIK MAHBI3ABUTBIFBL. AGaH - OHIIBUL, AIHTARYIIBL | ooy camaMbi  SBOMIONMACHIH  JKOHE
- . .
“ dunocod. IBIFApMAIIBLIBIK YP/ICTiH ePeKIIeiri ecKepe
— = AGali GiNliM KoHE FRUILIM CalackiHarkl poiti, «TONBIK | orhipim Tanmayspl Hrepeni;

Y AGai BIT/ Aba A azaMeDy KaJIbIITACTRIpY HICACDHL. AGaHIBIH | . rymHycka MeH AayIapMaHBIH TaIJAyblH | 53,
OTHHKAJIBIK TaMy AUTAHy TK 1208 = aynapmaiapbl, mosmaiapel, «Kapa cesfepi», «AGaii CATBICTHIPY 54
MOy s “ . oo
Y — sKombl»  poMan-smomes. K Toxae «AGaif  sxome | . MBIFAPMATAPIE]  ©3 GeTiHImIe sepTTeiini

-
) Kazakcran XXI racelp/ja» MaHbI3ABLILIFBI yiipeHei.
—
0 Jarapicel: Oenrini Gip MOTIHHIH  HeTisTi
KOpKeM  KypajJapblH  aHBIKTAY  JKOHE
mpo6IeMaTHKAHBI 60JDKaHTHIH KopKeM
IIBIFapMajIap Ibl AHAJTATHKAIBIK, OKyFa
JlaFIbUIaHATBL.
Kysiperrimiri: HerisiH kataymsl peTiHZIe
QJIEMIIK OKOHE INBIFBIC oJcOmetTiHge M.
Oye30BTiH anebu MYpPachIH TNy
JAaFJbUIADBIH  JaMBITafbl,  OTAHCYMTIiNITIK
Ce3IMiH JKOHE OTAaHBIHA JISTCH CYHiCTICHINITIH
KAJIBIITACTBIPAIBL.
IIpepeKBH3UTHI: Iesms: CoxpaHeHHe «HAITHOHAIBHOTO KOJla» B IpoekTe | 3HAHMSA: 3HaeT HCTOPHIO BO3HHKHOBCHHS H
Hcrtopust Kazaxcrana «KazaxtaHy» Ha ocHOBe TBopuecTBa A.KynanGaepa. CTAHOBJICHHsI aCaeBeJCHHS, OCHOBHBIC TPYJbI
IHocTpeKkBHINTHL: Conmepxanme:  Hctopuueckmii  o030p  HCTOpHH | ydeHbIX-abaeBeloB; - 3HaeT OHorpaduio H
Ounocodus Kasaxcrana u kazaxckod sutepatypsl XIX-XX B. | mpomspenenus AGas
HUccnenopanns Haciaeaus AGas XX-XXI . XpoHosiorusi | YMeHMsl: yMEeT aHAIU3HPOBATh MHpPOBOH
TBOpUecTBa Abas. JIMTepaTypHBIH HPOIece B KOHTOKCTe HCTOPHU
Abaii - BeJMKHH OOT, 5THOTpad, OCHOBATEIb KA3aXCKOH | B KyJABTYphI H ¢ yYeTOM OCHOBHBIX
MIHCHMEHHOH JIUTepaTyphl. AGali - COCTABHTENb CBOJA | METOJOJOTHUSCKHX HANpPaBiIeHWH;, - yMeeT
sakoHOB «llonoxkenme Kapamonbl», oOIecTBeHHasl | aHAIM3UPOBATH JIUTepAaTypHLIC HPOM3BEICHUS
3HATAMOCTb. AGalf - MBIC/IMTeNb, pPEIHUTHOBEA, | B KOHTeKCTe KyJBTYPHl H  COIHMAILHO-
¢umocod. Pomp AGas B oOpazoBaHHM H Hayke, | HCTOPHUYECKOTO OIBITAa, C YIeTOM SBOJIONHH
w
= xommennust  «llemocTHoro  uwesmoBekay.  «CioBa | XyZOMKECTBEHHOTO CO3HAHUS H  CHEIH(HKH
-
S HasumaHmsD» Abas, pomaH-snomest M.AyesoBa «IIyThb | TBopdeckoro mporecca-yMeeT COIOCTABIIITH
=~ AbGas». K. Tokaer «AGait u Kazaxcran B XXI Beke», | aHaiM3  OpWUIHHAIA W IIEPSBOAA-YMEST
Moynb coruaabHO- -
B/ Aba vy POJIb, 3HAUUMOCTb. CaMOCTOSITeJILHO HUCCIISIOBATh IPOU3BE/ICHHUS. 53,
STHHYECKOTO Abaepeenne =
KB 1208 ~ HaBboan: -npuodpeTaeT HaBeIKH | 54
Pa3BHTHS s
— AHATUTHIECKOTO TPOUTSHHSI XYHOKECTBEHHBIX
-
2 MPOU3BeIeHUH, IIpe/oJIaralomero BHACHHUE
0 mpoGIeMAaTHKH H  BBIABJICHHE  OCHOBHBIX

Xy/IOKeCTBEHHBIX CPEACTB TOTO HJIM HHOTO
TeKCTa.

Kommetenimi:  GopMupyeT KOMICTSHIIHH
aHaJH3a JIUTepaTypHOro HacTe ust M. Ayszosa
KaKk OCHOBAaTeJsI B MHPOBOM H BOCTOUHOMH
JMTepaType.




Prerequisites: History

Purpose: Based on the creativity of A.Kunanbayev, the

Knowledge: knows the history of the

of Kazakhstan preservation of the «national code» and in the project | emergence and formation of Abae studies, the
Postrequisites: «Kazakhtanuy. main works of Abaeic scholars;
Philosophy Content: Historical overview of the history of | - knows the biography and works of Abai
Kazakhstan and Kazakh literature of the XIX-XX | Ability: knows how to analyze the world
centuries. Studies of Abai's legacy of the XX-XXI | literary process in the context of history and
century. Chronology of Abai's creativity. Abai is a great | culture and taking into account the main
poet, ethnographer, founder of Kazakh written literature. | methodological directions;
- Abai is the compiler of the code of laws «The Position of | - is able to analyze literary works in the context
[ Karamolay, social significance. Abai is a thinker, | of culture and socio-historical experience,
- religious scholar, philosopher. The role of Abai in | taking into account the evolution of artistic
’:“ education and science, the concept of a «Holistic | consciousness and the specifics of the creative
Module Socio- Abai Stud BD/ AS w persony. «Words of Edification»by Abai, an epic novel | process 53,
Ethnic Development Y EC 1208 — by M.Auyezova «The Way of Abai» . K. Tokayev «Abai | -can compare the analysis of the original and the | 54
E and Kazakhstan in the XXI century», role, significance. | translation
o - knows how to independently research works.
v Skills: - acquires the skills of analytical reading
of works of art, involving a vision of the
problematic and the identification of the main
artistic means of a particular text.
Competence: forms the competence of the
analysis of the literary heritage of M. Auezov as
a founder in world and oriental literature, forms
a feeling of patriotism and love for his
homeland.
IIpepexBusuTTEp: MaxkcathbL: M.Oye30BTiH anebu-tapuxu | BimiMi: MyXTapTaHy FRUIBIMBIHBIH JJAMYBI JKOHE
KazaxcTaHHBIH IMBIFAPMAIIBUIBIFEL  Typajbl  ofeCMeT  TapHXbIMEH | KypbLIy TapHXbIH Oulefi; - MyxTap ©yesoBTiH
TapHUXbI MATPHOTTHIK, JKOHE MOJCHH-PYXAHH YCTAHBIM HeTi3iHAe | IIBIFApMANIbUIBIK iC-opekeTi JKoHe MAaHbBI3/IBI
IlocTpeKBU3UTTED: TYCIHIK Kajbinractelpy. I[lIbFapMambUIBIK OHIAYBIH, | oMipiik  KyHTi3Oerin  Outeni; - Kazsak
Ounocodus O3iHJIIK 3ePTTCY JaF/IbIChIH JAMBITY. anebueTiHIeri Oye30B MBIFAPMANIbUTHIFBIHBIH
Masmynbr: M.OyeszoBTiH Cemelt, Tamkentr, CaHKT- | MoHI MeH peJiiH Gine/i.
TleTepOypr keseHiHAeri oMipi MeH mbFapMambLbIK | kemminiri: MyxTtaprany msHi GolibIHIIA
skonbl.  «[lommany, «AGail»  KypHaIApBIHAAFBl | FRUIBIMH-3ePTTEY  9JcOHMETTepiHE  i3JICHIC
M.Oye30BTiH KbI3MeTi. M. Oye30BTiH MyOIUITMCTHKACKL | Kacayawl yipeHeni; - M. Oye30B eHOCKTepiH 03
«Koprauce3apiH KyHi», «KpIp cypertepi», «OkplfaH | GeTiHIIE OKH Iy MYMKIHTITIH JIAMBITYbI
azamaT», «Kekcepex» omnrimenepine, «Emmix-KeGek» | mrepeni; - M. OyesoB NIbIFapMalIbUIGIFBIHA
mbecachiHa, «Kuibr 3amamy, « Kapam-kapam» okuracsl» | Taumay skacay/ipl YHpeHe .
- moBecTepine, «AbGalt KynanGaer» MoHorpadwusiceiHa, | Jdarmpickl: -  MyXTaHTaHyJIbIH  HeTisri
= «Abaif 30IBD pOMaH-3IIONesCHIHA IOy JKacay. MocellelepiH KoJTaHa OTBIPHINT o3 GeTiHIIe
- OKyFa JarabLIaHa/bl.
OnteymertiK- ’:“ Kyziperriairi: Myxrtaptany moHi ﬁoﬁggn;a
S THUKABIK JaMy Myxrapaty BII/ Muh w FBUIBIMH-3ePTICY, TANAJy jKacay Kabinerrimirin | 53,
! TK 1208 —~ KaJIBIITACTBIPA/IbL. 54
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IIpepexBUZHTHI:
Heropust Kazaxctana
IHocTpeKkBHINTHL:
Ounocodus

e : GopMupoBaHUe HCTOPHISCKOTO, THTEPATYyPHOTO
Ipe/CcTaBIeHHS O TBOpuecTBe M. Ays30Ba B KOHTEKCTe
HCTOPHUH JIMTepaTypbl, HAaTPHOTH3MA U KyJIBTYpHO-
JYXOBHOTO TIO3MIMH. Pa3BUTHe Xy/J0KeCTBEHHOIO
MBIIUICHUS, HABBIKOB caMOCTOSATeIbHOH
HCCIIeIOBATEILCKOM AeATeIBHOCTH.

3HaHM: 3HAeT HCTOPHIO (GOPMHPOBAHHS H
PasBHTHSI HAyKH MYXTapoBeAeHHe. -3HaeT
OCHOBHBIE JIaThl JKHM3HH H  TBOpUSCKOH
JesiTeTbHOCTH MyxTapa Ays30Ba; - 3HaeT pojb
M 3HaueHHe TIpOM3BeJeHHH AyszoBa B
Ka3aXcKoH JUTepaType.

:“ Coaepxanue: XXu3Hbp 1 TBOpUecKud myTh M. Ay330Ba | YMeHHs: yMeeT IPOBOAMTH IIOMCK HAy4HO-
- CeMHUNATATHHKCKUH, TamkeHTCKUH, CaHKT- | HMCCiIeOBATE/ILCKOH JIUTepaTyphl o
o~ TetepOyprekuit nepuonsl. Jearensrocts M. Ay330Ba B | JUCIUIUIMHE MyxTapoBeenue; -yMeeT
Moynb coruaabHO- - .
S THHIECKOTo MyxTapoBeneH B/ Muh 0 skypHanax «Ilonman», <<A63:‘I/I>>. IIy6nunuctuka M. | pa3BuBaTh  CIOCOOHOCTH — CaMOCTOATENHHO | 53,
B ue KB 1208 = Ayn30Ba. XyZ[O)KeC.TBeHHLII/I o030p ~ PaccKasoB | UHTATH TPY/BI M. AyazoBa- AHammusupoBaTh | 54
.y «Koprauco3 sl KyHi», «Kplp cypeTrepi», «OkplFaH | TBopuecTBO M. Ayszopa
2 asamaty, «Kekcepex», nbeca Emnik-KeGek u nosecteit | HaBbiku: -npuoGpeTaeT HABBIKH
v «Kpmpl  3amam», «Kapamnr-kaparm» OKHFachy, | (opmupoBaHHs CIOCOGHOCTH HayqHO-
MoHorpaduu «AGa#i KynanOaes», poMaHa-d>IONCH | HCCIIeOBATeILCKOIO aHAJIH3a MO JHCIHUIDIHHE
«Abail KOJIbD». MYyXTapoBeJICHHE.
Kommeterimmi:  -GopMHpyeT KOMICTSHIIHH
CaMOCTOSTeJIbHO H3ydaTh H HCIOJIB30BATh
OCHOBHBIE IIPOOIeMBI MyXTapoBeIeHHE.
Prerequisites: History | Purpose: Formation of a historical, literary idea of M. | Knowledge: knows the history of the formation
of Kazakhstan Auezov's work in the context of literary history, | and development of the science of muhtarology.
Postrequisites: patriotism and cultural and spiritual position. | - knows the main dates of the life and creative
Philosophy Development of artistic thinking, skills of independent | activity of Mukhtar Auezov;
research activity. - knows the role and significance of Auezov's
Content: The life and creative path of M. Auezov | works in Kazakh literature.
Semipalatinsk, Tashkent, St. Petersburg periods. M. | Ability: knows how to search for scientific
Auezov's activity in the magazines «Sholpan», «Abai». | research literature on the discipline of Mukhtar
M. Auezov's journalism. An artistic review of the short | Studies;
stories "Korgansyzdyn kuni", "Kyr suretteri”, "Okagan | -can develop the ability to independently read
azamat", "Kokserek", the play Enlik-Kebek and the | the works of M. Auezov
stories "Kili Zaman", "Karash-Karash" okigasy", the | - Analyze the work of M. Auezov
monograph "Abai Kunanbayev", the epic novel "Abai | Skills: - acquires the skills of forming the ability
Zholy" of research analysis in the discipline of muhtar
studies.
- Competencies: - forms the competence to
o independently study and use the main problems
- of muhta science.
e~
Module Socio- BD/ MS n 53,
Ethnic Development Mukhtar Study EC 1208 E 54
n




IIpepekBU3NTTED: Makcarer: [laTma jxoHe KeHecTik Owiik kesinje | BimiMi: MogepHU3amusuIay bl caTTi XKyprizyaig | 47,
KazaxcTaHHBIH Jarfapbicka YIIbIparaH PYyXaHHSITBIMBI3ABI KaJNbIHA | mocTypiepi, XXI FachlpAarsl YITTHIK caHaHBI | 49
TapUXbI kentipin, Toyencizs Yael [lama eniHiH  pyXaHH | KaJbINTACTBIPYIBIH TCOPHUSUIBIK CSpEIKeNIepiH
IlocTpeKBU3UTTED: JKQHFBIPYBIH  JKacTap CaHachlHA CIHIDY apKpUIbI | Ouresi.
- Ounocodus KpCaTUBTI TYJIFA KaJIbIITACTHIPY GOJIBIN TaObLIaIbI. Mxempainiri: e3iHIH pyxXaHH agaMrepuIvIiK
o Masmynsr:  Pyxanm kaHFeIpy: GacTayslapbl MeH | OUIIMIH KOJIJaHY apKbUIBI eJIieTi JepeKTepai
KorambIx E“ ATEBIIAPTTAPBL. Kasipri YITTBIK CaHa. HparMaTHzM MeH | Taqmaynbl HTepesi.
OnteymertiK- CaHAnLL KSZ -~ Gocekelik KabigeT. YITTBIK 61pere1/m11<. JKOHE YIITTBIK Jarapichbl: KOFaM/IBIK CaHAHBI JRAHFBIPTY /IbIH
BII/ k) KoJd.  OBOMIONMSUIBIK  JaMy — ToxipHOeci  MeH | a3aMaTTBIK, CasicH, oJIeyMeTTIK oJlicTepiH
STHUKAJIBIK, JJaMy JKAHFBIPTY JKOHE hOM =+ N . M
Moy OHBIH 63eKTi TK 1208 = KeJ‘IeLHeFl.BlJ‘IlMlH%H CANTAHATEL ~ JKOHC  CAHAHBIH | MEHIEpill, KO3KapacTapbIH KyHeneyre
Moceseepi - AMBIKTBIFEL.  OMinbou  pedopmacsl:  ToxipuOe MeH | Nar/IbUIAHA . o
2 GaceIMABIKTAphl.  TyraH  skep-MemuiekeT — Herisi. | KyziperrTimiri: yiaTTRIK calKecTiKTi cakray,
0 KanmerynTTeIK KacHeTTI OpbIHAAp JKOHE TAapHXICH | OTaHFa KaJTKBICBI3 KBI3MET eTy; CaHaHBIH
TopGueney. 3amaHayn KasakcTaHIBIK MoJeHHeT — | amIBIKTBIFBI,  osrepicrepre  jgasp  Ooiy
PYXaHH SKaHFBIPYAbIH Tiperi. JKaHa TIyMaHUTapibIK | KY3ipeTTUIKTEpPiH KaJbINTACTHIPAIBI.
GitiM sKkoHe GoJamnak YT 3usuibIckl. AGait KyHanGaitysisl
JKOHe Ka3ak KOFaMBbL.
IIpepexBUZHTHI: Hems: BoccTanopnenue JYXOBHOCTH, | 3HaHmsi:  3HaeT  Tpaauiui  ycmemHo# | 47,
Heropust Kazaxctana Je(OpMUPOBAHHOM B HEPHOJBI I[APCKOM U COBETCKOM | MOJCpHH3AIUH, TeOPETUUSCKHUX npaBui1 | 49
IHocTpeKkBHINTHL: JIeHCTBUTEIILHOCTH, (opmupoBaHIe KpeaTHBHOH | (hOopMHpOBaHHMS HAIMOHATHHOTO CAMOCO3HAHHUS
OGunocodust JIMYHOCTH HAa OCHOBE MOJepHM3aluu obmecTBeHHOro | B XXI Beke.
COBHAHHS MOJIOJEKH. VYMenun: ymeeT aHaNTH3UPOBATh [aHHBIE B
Conepxanue: JlyxoBHas MOJSpHH3AIM: | cTpaHe, HCHOJB3Ysl CBOH JAyXOBHBIE U
NPOUCXOXKJIeHHe U  Ipequochulkd. CoBpeMeHHOe | HpaBCTBEHHbIC 3HAHHS.
HallMOHAJIbHOe  caMoco3HaHde. IIparmatmsM u | HaBbma: npHoOpeTaeT HaBBIKH
KOHKYPEHTOCTIOCOGHOCTE. HamuwonanbHast | Tpa’kiaHCKHMH, MOJIATHICCKUMH,
HIeHTHYHOCTh M HANMOHATBHBIM KoJ. ONBIT H | CONMATbHBIMH  MeTOZAMH  MOJSpHH3AIHU
MePCIeKTHBBL HBOJIONHOHHOTO pa3sBHTHSL TopikecTBO | OOMIeCTBEHHOTO CO3HAHMS u yMeeT
3HAHHSI B OTKPHITOCTh Co3HaHUSL. Pedopma andaBura: | CHCTeMATH3HPOBATH CBOU B3TJLIIBL.
OIBIT B HpHOpHTeThl. OTUM3HA - OCHOBa rocygapcrsa. | Kommeremmmmi: dopMmupyeT KoMIeTeHITHH
BocnuTanme dWepes oOMmeHAIMOHATIbHBIE CaKpalbHBIC | COXpaHeHHe HAIHOHAJBHOH MISHTHYHOCTH,
MecTa B HeTopuio. CoBpeMeHHasI Ka3axcKast KyJIbTypa — | HemokoneGuMoe CITyKeHHE Ponune;
KpaeyrojbHbIH KaMeHb JyXOBHOTO BO3DOXKASHHSL | IpO3padHOCTs  CO3HAHWS, TOTOBHOCTh K
- HoBoe rymamuTapHoe oOpasoBaHHe U Oyaymias | ImepeMeHaM.
7 HallMOHAJIbHAS WHTeJUTUTeHIUS. AGaii KyHaunGacp wu
AkTyasubie ;ﬁ KazaxcKoe oOIIecTBo.
[
Mosynb conuanbHo- mpoOIeMbI 1 BIL/ APM ;
STHHYECKOTO MO/IepHHU3AITHS KB 0OS j
pa3BUTHS 00IIeCTBE HHOTO 1208 s
CO3HAHMS ~
—
2




Prerequisites: History | Purpose: The purpose of the discipline is the restoration | Knowledge: the best traditions and | 47,
of Kazakhstan of spirituality, deformed during the periods of tsarist and | prerequisites as an important condition for the | 49
Postrequisites: Soviet reality, the formation of a creative personality | success of modemnization. , The main theoretical
Philosophy based on the modernization of the public consciousness | positions of the formation of national
v of young people. consciousness in the XXI century.
= Content: Origin and background. Modern national | Ability: able to analyze data in the country,
Actual :n identity. Pragmatism and competitiveness. National | using his spiritual and moral knowledge.
Module Socio- Problems apd BD/ APM a identity and national code. Experie?nce and prospects of | Skills: acquires skil.ls.by CiVil,. politica.l, social
. Modemization PC =t evolutionary development. The triumph of knowledge | methods of modernizing public consciousness
Ethnic Development . EC ~ - ] . . .
of Public 1208 0 and openness of consciousness. Alphabet Reform: | and is able to systematize their views.
Consciousness ~ Experience and Priorities. Fatherland is the basis of the | Competencies: forms the competence to civil
= state. Education through nationwide sacred places and | and politically weighted behavior, adjusting
— history. Modem Kazakh culture is the comerstone of | their political views and actions. K1
spiritual revival. New humanitarian education and the
future national intelligentsia. Abai Kunanbaev and
Kazakh society.
KKE IIpepexBusuTTEp: MakcaThl: YHHBCPCHTCTTS OKBITHUIATHIH ISHASpMeH | BimiM: GapiblK KaThICyINbLIapFa MPakTHKAIBIK | 47,
1208 KazakcTanupig GalTaHbICTBI  KOFAMJIBIK  Malfaibl  iC-apeKeTTepii | xoHe OutiM  Gepy  MakcaTTapblH — Kamiail | 49
TapHUXbI JKY3eTe achlpy, akaJeMISUIBIK OarjapiiaMasap/bl HTepy | TYKBIPBIMIAY KepeKTIiriH, oJIap ABIH
IlocTpeKBU3UTTED: HETi3iHAe  CTYJICHTTEpJC  OJNCYMSTTIK  MaHBI3JBl | KAUKSTTUNKTEpIiH  TYKBIPDBIMAAY JK9HE  ap
- OGunocodust JaFIbpIIap MEH Ky3bIpeTTep/li KaJbIITacThIPY. aJlaMHBIH JKoHe op YMBIMHBIH MiHAeTTepiH
o Masmynsbr: Service Learning YFRIMBIHBIH MOHI MEH | aHBIKTay MYMKIHAITiH Gijei.
;ﬁ MasMyHbI, Service Learning TYKbIppIMIaMachiHbIH | VIkeMIiiri: ChIHM OMIay/bl KOJIAaHA OTHIPHII,
OnteymertiK- ': KaTbIITACY KOHE JaMY TAPHXBL. .Service Leaming-TiH | esteri gepexTepai Tasinai ataisl.
S THUKABIK JaMy Koramra BII/ w Heriari  Kypamiac GoikTepi, 6ananzip Men Jarasiiap: KOraM/IpbIK CaHaHbI JKAHFBIPTYIBIH
Moty KBI3MET eTy TK = KACOCTHPIMIED OPTACHIHJIAFEI KOFAMIBIK MAMJATBL iC- | A3AMATTEIK, CAsiCH, ONCYMOTTIK OiCTepiMeH
- opeKeTTep, AIeMIK JKoHe Ka3aKCTaHJBIK TXKipHOene | MarasLmapabl MeHTepeai JKOHe o3
o BOJIOHTEPJIK KOBFAIBICTHI  YHBIMAACTBIPY, Service | Ke3KapacTapblH xKyHesieyni Giaeni.
0 Leaming TiH npodmwibaik Oarpitel. KoramaplK naiinansl | Ky3bsIperTepi: apTra KajdraH OKyIIbLIapFa
ic-opeKeTTep  apKbUIBI  OKBITYJbIH  XaJbIKApaJBIK | KoMeK KepceTy, KapTTap/bl KoJiay, ayJaHHbIH
TaxipuGeci. ONeyMeTTIK K0 Gatap/bl 931pJey/iH Kbl | Ta3aJIBIFBIH SPIKTI HEri3/le KaJIbINTACTLIPY
NpHHIMOTEpI MeH aficteMeci. Icke  achIpbUFaH
JJICYMETTIK jk00aIap/Ipl TaIAy d/icTepi.
IIpepeKBH3UTHI: Hems: dopMupoBaHHe Yy CTYJeHTOB ColIHaibHO- | 3HAHMA: B3HaeT Kak  cdopMymmpoBaTh | 47,
Hcrtopust Kazaxcrana 3HAYAMBIX HABBHIKOB M KOMIICTeHIIHH Ha OCHOBe | HpaKTHYecKHe H oOpasoBaTelbHBIC IleJM BeeM | 49
IHocTpeKkBHINTHL: YCBOSHHSI aKaAeMHUSCKHX IPOTpaMM, OCYIECTBJIII | yYaCcTHHKAM, BO3MOXHOCTH C(OpMYJIHpOBATH
OGunocodust 0OIIeCTBeHHO-TIONIE3HYIO JeATeIbHOCTD, CBSBAHHYIO C | MX NMOTPeOGHOCTH M ONPeAeNHTh OOS3aHHOCTH
H3yYaMBIMH B By3e JUCIUIIMHAMH. KaK/I0TO YeJIOBeKa M KaxIoH opraHH3aIWH.
Conepxanne: Ilonatue u sHaueHde Service learning, | VMeHma: yMeeT aHAaIHM3HpoBaTh [aHHBIC B
HCTOPHUS CTAHOBJICHHS M Pa3BHTHS KOHIGIIIMM Service | ¢TpaHe, HCHONB3YsA  CBO§  KPHTHUSCKOE
Leaming. KitoueBble koMIOHeHTHI Service Learning, | MbINUICHHE.
vy oOIecTBeHHO-TIONIe3HAs JIesITeJIbHOCTE B AeTckodl u | HaBbma: npHoOpeTaeT HaBBIKH
= MOJNOJEXKHOM cpede, OpraHH3allHsl BOJOHTEPCKOTO | Tpa’kIaHCKHMH, MOJIATHICCKUMH,
N JBIDKCHHMSI B MHpPOBOH H KasaXCTAHCKOM NpaKTHKe, | COIMAJLHBIMH  METOJaMH  MOJepHH3AIUH
Moynb coruaabHO- Coryenue I/ S0 s npoduabHas HAOpaBIeHHOCTh  Service Learning. | oGmecTBeHHOToO CO3HAHMS u yMeeT
STHHYECKOTO obimecTy KB 1208 =+ MexayHaponHas ~— TpakTHKa — oOydeHHs  depe3 | CHCTeMATH3HpPOBATh CBOH B3TJLAMBL.
Pa3BHTHS 0 OOIIeCTBeHHO-TIONIE3HYI0  JIeATeIbHOCTE. O6mue | KommeTemmmi: QopMupyeT KOMISTHITHH
~ OCHOBHI M  MeTOJMKA pa3paboTKH  COIHAIBHBIX | IIOMOIMY OTCTAIONIHM YUYEeHHKAM, IIOJIePIKKY
= mpoekToB.  MeToasl  aHa/iM3a  peaTH30BAHHBIX | IpecTapeliblx, yOopky  padioma Ha
—

COIHAJILHBIX TIPOCKTOB.

JIOGPOBOJILHOM OCHOBE




Prerequisites: History | Purpose: The aim is the formation of socially significant | Knowledge: Knows how to articulate practical | 47,
of Kazakhstan skills and competencies in students based on the | and educational goals to all participants, the | 49
Postrequisites: assimilation of academic programs, carrying out socially | ability to articulate their needs and define the
- Philosophy useful activities related to the disciplines studied at the | responsibilities of each individual and each
o university. organization.
;ﬁ Content: The concept and meaning of Service learning, | Skills: Able to analyze country data using
Ny the history of the formation and development of the | critical thinking.
Module Socio- Service to BD/ SS w concept of Service Leaming. Key components of Service | Skills: acquires skills in civil, political, social
Ethnic Development society EC 1208 = Leaming, socially useful activities in the children's and | methods of modernizing public consciousness
- youth environment, organization of volunteer movement | and knows how to systematize their views.
o in the world and Kazakhstan practice, profile orientation | Competencies: develops competencies in
0 of Service Leaming. International practice of learning | helping struggling students, supporting the
through socially useful activities. General principles and | elderly, cleaning the area on a voluntary basis
methodology for the development of social projects.
Methods of analysis of implemented social projects.
IIpepexBusuTTEp: MakcartbI: celbaiiinac JKEMKOPJIBIKKA Kapcel | Bimim:  Ceiaifimac  skeMKOpibIKKa — Kapebl | 47,
KazakcTanupig JIYHHCTAHBIMIBI,  TYJFaHbIH  OepiK  aJaMrepIiilik | wieaidra kayan OepeTiH MiHe3-KYJIBIKTBIH | 49
TapHUXbI HETi3gepiH, a3aMaTTBIK  YCTAaHBIMBIH,  cbIGailac | TypaKThI HOpMaJIapblH/ia KOpiHeTiH MOPaJIbIbIK
ITocTpexkBUBHTTED: JKeMKOpJIBIKKA ~ KapChl  MiHe3-KYJILIKTHIH ~ OPHBIKTBI | KaKeTTUNIKTep[i, CeHiMAepai, KacHeTTep MeH
Ounocodus JTaFAbLIAPBIH KAJBIITACTHIPY. cesiMaepai Kajdall KaJIbINTAaCThIPY KEPEKTiriH
MasmyHbr: KyKbIKTBIK HUTHIU3ML €HCepy, chibaiimac | Gimeni
- JKeMKOpJIBIKKA Kapchl 3aHHaMa cajachlHga Outiv | IckepJikTep: cpbaiitac  JKeMKOPJBIKKA
= aTymbUIAPABIH  KYKBIKTHIK MOJSHHETIHIH HeETi3JiepiH | MOpaibAbIK JKoHEe caHAJBI TypAe Kapchl Typa
CuiGaibiac ;ﬁ KajeinTacTeIpy. ChIbaiiiac HEMKODIBIKKA  CARABL | alaffbl CgHgaﬁ-aK cm§a17mac JKeMKOPJIBIKKA
OnteymertiK- KEMKOPIIBIKKa SZh -~ KO3KAPACTEl  KAIBINTACTLIDY. Cri6aitnac JKEMKODJIBIK | Kapehl 6.1J'I.1M Gepydi  JaMBITy  apKbLIbI
S THUKABIK My Kapcst BII/ KM w MiHe3-KYJIKbIHAH, c1>16a1/1.nz.1c JKeMKOPJIBIK, MOpAaJiHeH, | aJaMrepIIiIik CHIIATTaFbl mapaap
Moy MoCHHET TK N = STHKACHIHAH ~aJaMIePIUNK  TYPFBIIAH Gac TapTy. | KHBIHTBIFBIH KOpCeTeTiH mapaap
Herizepi 1208 . CLIGaI/IJ:IaC JKeMKOPJIBIKKA Kapchl i1C-KMMBLI YINH | adKbIHTaIa/pl.
2 KaKeTTi Jardpliapapl urepy. CoiGainac skeMkopibikka | Jarmsmiap: - cpIGaiilac  JKEMKOPJIBIK
0 Kapchl MiHe3-KYJIBIK CTaHAapTeIH ckacay. Cbibaiac | KbUIMBICTapFa — aJaMrepIIUliK  HMMYHHTET
JKeMKOpJIBIKKA Kapchl HACHXATTay, 3aHJbUIBIK, 3aHFAa | JaFbLIapbIH HTepesi.
KYpMeT HiesUIapbIH TapatTy. ChiGaiiiac skeMKOpIBIKTHIH | KysbIpeTTep: - cbIGafiiac JKeMKODPIBIKIBIH
TaOUFATBIH TYCIHYTE€, OHBIH KOPIHICTepIHCH QJISYMETTIK | Herisri npoGieMaiapblH o3 OeTiHINE 3epiaeiey
IBIFBIHAAPABI Ce3iHyTe, 63 YCTAHBIMBIH JONISIIII Koprail | okoHe naianany KY3BIpeTTepiH
Gutyre, chibaiiac JKeMKOPJIBIKTHIH KOpIHICTEpiH eHCepy | KaJbINTACTHIPA/IBL.
JKOJIApBIH i3/1eyTe GarbITTaIFaH KbI3MeT.
OAK IIpepexBUZHTHI: Hems: (hopmupopanue AHTUKOPPYIIMOHHOTO | 3HAHMA: 3HAeT Kak cHOPMHPOBATh MOpasibHble | 47,
1208 Heropust Kazaxctana MHUPOBO33PEHHS, IIPOYHBIX HPABCTBCHHBIX OCHOB | MOTpeOHOCTH, YOSIKICHHS, KauecTBa U YyBCTBa, | 49
IHocTpeKkBHINTHL: JUYHOCTH, TPaXJAHCKOM TO3HIHH, YCTOHUHBBIX | BBIPA)KAIOMIHUXCS B YCTOMYHMBBIX  HOpMax
OGunocodust HAaBBIKOB aHTHKOPPYIIIHOHHOTO HOBE/ICHHUSL MOBE/ICHH, OTBEUAIONMIHX
Conmepxanne: IIpeonoseHHe NpaBOBOrO HHUTHWIN3MA, | aHTHKOPPYIIIHOHHOMY Heasly
(dopmupoBanue OCHOB IpaBoBOH KyJABTYpHL | YMeHHMA: yMeeT MOpaJbHO H OCO3HAHO
- oOywatomuxcs, B cdepe  aHTHKOPPYNIHUOHHOTO | NPOTHBOJEGHCTBOBATH KOPPYNIMH. A TakiKe
= 3aKoHOJATeNbcTBA.  (DOPMHpOBaHHE  OCO3HAHHOTO | OIpesesisieTcsl OTpakalol[He COBOKYITHOCTD
- BOCHPHATHSL, OTHOIICHHS K KOppyHNIuH. HpaBcTBeHHO® | Mep HpPaBCTBEHHOTO XapaKTepa IOCPEJCTBOM
Mojtyth colHabio- OcHOBAI ':“ OTTOp)KEHHS ~  KOPPYMUHOHHOIO MOBEJCHHUS, | Pa3sBUTHs aHTHKOPPYNIIHOHHON 06pa3oBaHHUSL.
BA/ w KOppYNIMOHHOH Mopaiu, >THKH. OcBoeHHe HaBbikoB, | HaBbmm: -pHOGpeTaeT HABBIKA
STHHYECKOTO AHTHKOPPYIIIHO .
S—— HHOH Ky TYpbI KB = HeOOXOAMMBIX JUIAI IPOTHBOASHCTBHS KOPPYNIHH. | HPaBCTBEHHOTO HMMYHHTeTA K
- Co3ganue aHTHKOPPYNIIHOHHOTO CTAH/IapTa IOBeACHUSL. | KOppYIIIHOHHBIM IPeCTYILUICHHSIM.
o AHTHKOppYIIIHOHHASI IpollaraHga, pacmpocTpaHenne | Kommeremimmi: -gopMupyeT KOMICTeHITHH
v Hyiell 3aKOHHOCTH, YBAXKSHHUSI K 3aKoHY. JlesTeIbHOCTD, | caMOCTOSTeNILHO HM3y4aTh M HCIOJB30BaTh

HampapjieHHasl Ha HOHHMaHHE INPHPOJBI KOPPYIIHH,
OCO3HAHHe COIMAJIBLHBIX IMOTeph OT ¢ IPOSIBICHHH,
YMeHHe apTryMEHTHPOBAHO 3aIlHINATh CBOIO HO3HITHIO,
HCKATh Iy TH IPeo/I0JIeHHS IPOSIBIICHAN KOPPYIIUH.

OCHOBHBIC HpOGJ'IeMI)I Koopynmum.




FAC Prerequisites: History | Purpose: formation of an anti-corruption worldview, | Knowledge: knows how to form moral needs, | 47,
1208 of Kazakhstan strong moral foundations of a personality, civic position, | beliefs, qualities and feelings, expressed in | 49
Postrequisites: stable skills of anti-corruption behavior. sustainable norms of behavior that meet the
Philosophy Content: Overcoming legal nihilism, formation of the | anti-corruption ideal
v basics of students' legal culture in the field of anti- | Skills: knows how to morally and consciously
= corruption legislation. Formation of a conscious | counteract corruption. It is also determined that
:n perception/attitude towards corruption. Moral rejection | reflect a set of measures of a moral nature
Module Socio- Four.ldatlons. of BD/ a of corrupt behaVlo}lr, corrupt morality and ethlcs. through the development of anti-corruption
Ethnic Development Anticorruption EC 3 =+ 2 Development of skl.lls necessary to fight corruption. | education. . . . .
Culture 0 Development of anti-corruption standards of conduct. | Skills: -acquires the skills of moral immunity to
~ Anticorruption propaganda, dissemination of lawfulness | corruption crimes.
= and respect for the law. Activities aimed at | Competencies: - forms the competence to
— understanding the nature of corruption, awareness of | independently study and use the main problems
social damage caused by its manifestation, ability to | of corruption.
defend one's position with arguments, seeking ways to
overcome manifestation of corruption.
BLTIKTLIIK IMEHBEPIHEH HIBIFATBIH KOCBIMIIIA MOAYJIBAEP / JOIIOJTHUTE/JIBHBIE MOAYJIM BRIXO/ANIIHUE 3A PAMKH KBAJTUOUKAIIAN / ADDITIONAL MODULES BEYOND
QUALIFICATION
IIpepekBU3NTTED: MaxkcaTthl: Gosammak KaciOH KpI3MeT canachlHaarbl | Bimimi: - moHHIH Gasaiblk  TYCiHIKTEpiH,
Kazak (Opbic) T, | KapbIM-KaTHIHACTBIH ©3¢KTi MiHASTTepiH opbic Tim | Kazakcran  PecmyOmukachl — 3THOCTapBIHBIH
MamaH/pIKKa Kipicie APKBLIBI mernre aJIaTbIH FBUILIMH-KOCIOH, | MSJCHHETI MEH ISCTYPi Typasibl Oiie/i; - IOHHIH
IlocTpeKBU3UTTEPI: KOMMYHHKATHBTIK KY3BIPSTTIJIKTI KAJBINTACTBIPY; | MaTepHaigapblH OiniM Oepy MeKeMelepiHiH
Tycri MmeTanmap METAJUTYPIrHs JKOHE KOMITO3MITMSUILIK MaTepHaigap | TopOue ic-ToxipubeciHe SHIi3YAiH  Herisri
OHJIIpiCiHIH CaJlaChIHJaFbl KOMMYHHKATHBTIK MaKCaTKa >KOHE | JKOJJIAPBIH,  OMICTepiH, QopMmaiapbl  MeH
s TEXHOJIOTHSICHL, KociOM KapbhIM-KaThIHAC CAJIaChIHA COMKeC aybI3la | KypajJaapbiH Gisie[i.
':“ KazaxcTanaars! kapa JKoHE JKazdarra coitney JNapapUIapblH | Mkemmimiri: - KOFaMJIbIK-CasICH,
vy JKOHE TYCTL KaJIBIITACTBIPY. STHOIEAATOTHKAJIBIK, omeCHeTKe Tangay
Kommynuxarmst Koci6u xasax BT/ KK( = MeTalapablH Masmynbr: FoUBIMH  CTWIBH epeKIIeTiKTepi. | JKyprisy; - OKYIIBIIApABIH KON THHKAJIBIK
JKoHE }.:[eHe . (opbic) Tii KK o)T 3 2 3 3aMaHayH KyHi MeTautyprust )koHe KOMIIO3HIMAJIBIK MaTepHaiap | oprachiHga He[[aFOI“II/IKaJ'ILIK KbI3MeTTi | 41, 42
MOICHHETI MOJTyJI 2201 > GolibIHmIa FBLJILIMH TePMUHOJIOTHSIHBIH | YHBIMIACTBIPYABI UT€PEi.
@ epeKIIesikTepi. TesncTep: OKBITLIIATEIH MAMaHABIK | /IaFabIchl: IIarblH  QJIeyMeTTIK  TomTapja
S GOMBIHIIA MOTIHJI JKAIIMBLIAY, OHAMWIATY, ayJapy. | KOMMYyHHKAIMs KaGiieTi;
! MamaH/IpIK KOHE MaMaHJbIK HETi3JiepiH 3epTrey. | - »KacTap yHMbIMAApbIHAa OUTIM, NPaKTHUKAJBIK
Mertangap MeH KOMIOBHIMSUIBIK MaTepHAIAAPJBI | JKYMBIC JaFbICHIH KaJILINTACTRIPA/IbI.
iy caJlachIHAAFBI Moceesep Gowbiama | KyzipeTTisiiri: KOMMYHUKAIUSHBIH MaKCATTaphI
MaKajJajapra IIOJYJapAblH KYpbUILIMBI MeH | MeH  karjafiblHa  HeTisgeNreH  KapbIM-
Ma3MYHEL. KATBIHACTAPABI cayaTThl TYypAe
KaJIBINTacThIPAbI
IIpepeKBH3UTHI: ems: (dopmHupoBaHHE Hay4YHO- | 3HaHMA: 3HaeT 6a30BbIe MOHSITHS JUCIAILINHBI ,
Kazaxckuit (Pycckuit) npodecCHOHANTBLHOH, KOMMYHHKATUBHOHM | 3HaeT O KyJbType M TpaJULUAX OTHOCOB
SI3BIK KOMIICTOHIIHH, CIIOCOOHOTO pemaTh cpefcTBamu | Pecmy6nmkm KasaxcTan; ocHOBHBIE MyTH,
IHocTpeKkBHINTHL: PYCCKOTO SI3BIKAa aKTyajlbHBIe 33Jaull OOMEHUsS B | MeToAbl, (OopMBI H CpEACTBA BHEJPEHHS
Texnonorus cepe Oynymeit npodecCHOHANBPHON | MaTepHaJIOB JUCIUIIIMHLL,
MPOU3BOACTBA J[eSITeJIbHOCTH; HABLIKOB NMPOAYLIHPOBAHMS YCTHOH | YMeHMA: yMeeT MPOBOJUTH aHaII3
= I[BETHBIX METAJUIOB, M THCPMEHHOH peud B  COOTBETCTBHH ¢ | 0OOIMecTBeHHO-TIOJHTHUSCKOH,
= CoBpeMeHHOE KOMMYHHMKATHBHOHM Ielblo H IpodeccHOHANLHOH | sTHONearormdyeckoi JIUTePATYpBI;
Monyns Ipodeccruonan PK( = COCTOSIHHE YepHOH U chepoli oOmeHUss B O0OJACTH METALyPrHH H | OpTaHH30BLIBATH MeaTOTHISCKY IO
KOMMY HHKAITHH U bHBIH BA/ RyYa | 3 - 3 [BETHOH MeTAJUTYpIHH | KOMIIO3HI[HOHHBIX MAaTepHAJIOB. JeITeJbHOCT, B HOJHITHHYSCKOH — cpefe 41 42
(usnueckoit Ka3aXxcKuH BK 2201 ¥ B Kazaxcrane Conepxanue: OCOOGCHHOCTH HAYYHOTO CTWIA | YUAIIUXCSL. ’
KYJIBTYpBI (pycckuii) s3bIK 2 OcobGeHHOCTH ~ HaydHOM  TepMmmHojormd 1o | HaBbmm: mproGpeTaeT HaBBIKH CIIOCOOHOCTBHIO
. METAJUTypTHH H KOMIIO3HMITHOHHBIX MAaTepHAJIoB. | KOMMYHHMKAIIMH B MaTbIX CONMAJBHBIX IPYIIIAX;
—

Tesucel: 06o0mIeHUE, YIPOIICHHE, TISPEBO] TEKCTa
Mo M3y4yaeMo#l crenuaibHOCTH. V3ydeHHe OCHOB
npodeccun u  creruanbHOCTH. CTpyKTypa H
COJICpIKaHUE PEICH3HM Ha CTAaThH 1O MpobieMaM B
006J1aCTH TOMYICHHUSI METAJUIOB U KOMITO3HITHOHHBIX
MaTESPHAJIOB.

- 3HAHHSIMH, IPaKTHISCKUM HAaBHIKAMH paboTHI B
MOJIOA@IKHBIX OpraHU3aIUsIX.
Kommetemipmmi:  GopMHpyeT  KOMIIeTeHIIHH
IPaMOTHOTO CTPOHTH KOMMYHHUKAIHH, HCXO/SI U3
IeJed U CUTyallly oOmIe HHs




Prerequisites: Kazakh
(Russian) language

Purpose: formation of scientific, professional,
communicative competence capable of solving by

Knowledge: knows the basic concepts of the
discipline, knows about the culture and traditions

Postrequisites: means of the Russian language the actual tasks of | of the ethnic groups of the Republic of
Production communication in the field of future professional | Kazakhstan; the main ways, methods, forms and
“ Technology of Non- | activity; skills of producing oral and written speech | means of introducing discipline materials;
':“ ferrous Metals, | in accordance with the communicative purpose and | Skills: acquires the skills to analyze socio-
. " Modem State  of | professional sphere of communication in the field of | political, ethnopedagogical literature; acquires
Professional o~ ) . . . . L
Module Kazakh BD/ PK( - Ferrous and Non- | metallurgy and composite materials. the skills organize pedagogical activities in a
Communication and . R)L @ Ferrous Metallurgy in | Content: Features of scientific style. Features of | multi-ethnic environment of students; 41, 42
. . (russian) HSC = . . . o . . .1
Physical Education Language 2201 > Kazakhstan scientific terminology on metallurgy and composite | Ability: acquires skills by the ability to
« materials. Abstracts: generalization, simplification, | communicate in small social groups;
2 translation of the text on the specialty being studied. | - knowledge, practical skills of work in youth
' Leaming the basics of the profession and specialty. | organizations.
Structure and content of reviews of articles on | Competencies: forms the competence to build
problems in the field of obtaining metals and | communication competently, based on the goals
composite materials. and situation of communication
IIpepekBU3NTTED: MakcaTbl: MeTaJJap MCSH  KOMIIO3HIMSUIBIK | BimiMi: arbLINIBIH TiIIH MEHTSPY/IiH KOFapbLIay
Ier Tii, MaTepHAIap Ay cajachlH/a FhLIBIMA-TCXHHKAJIBIK | JICHIeHi; METAJUTY PTUSUIBIK TaKBIPBIITHIK,
AKaIeMHSUIBIK JKa3y a1eOUeTTep I ayNapy/IbIH MPAKTHKAJIBIK TOKIpUOSCT | TepMUHOJIOTHSHBI GiJie Tl
Herizaepi MEH KoCiOM JaF/IbUIaphIH TAMBITY, KaciOu, ickepiik | HMxemmiri: MeTaJLTy prust caJlaChIHIAFbI
IHocTpexkBU3UTTEPI: KapbIM-KaThIHAC ~KYpajJbl peTiHAe MIeT TUTIH | FRUILIMH-TCXHHMKAIBIK  oJeOHETTI  aymapy/bl
“ ACBUI JX9HE aybIp MEHIepY Jar[bUIapblH OeKiTy KoHe (OHETHUKAIBIK, | Hrepeni;
':“ TYCTI MeTaJap JIEKCHKAJIBIK, IpaMMaTHKAIIBIK Gimimyepin, | JaFapichl: TCXHUKAJBIK TEKCTTI ayJdapylblH
" MeETaJLTy PrHsCHI, iCKepIIKTePiH, JAFAbUIAPBIH OJIaH 9pi JaMBITY. epekKeCiH JKOHE aFbUIIIBIH TUTHIH
Kommynukarms Kocibu BII/ KBS [: Ioiibin xome GoaaT Ma3sMyHBI: MeTANJap MEH  KOMIIO3HIMSUIBIK | TPAMMATHKACHIH KOJIAaHY; aFrbUINIBIH TUTIHJCTL
JKOHE JICHE GarpITTaJFaH KK hT LA eHipici MaTepHaIap: MO#bIH, GonaT, GeppOKOpHITIAIAD, | METAJUIYPTHAIbIK FBHUIBIMA MaTepHAIIAp MEH 52
MOJICHHUETI MOTYJI mreTes Tt 2202 > TYCTI MeTalJap, KOpBITIAJAp, KOMIIO3HTICp ajly | HpescHTalMsuiapMeH KO JTiK aTIbIHA
NG CaJIACBIH/AFbl FHUILIMHU-TCXHHUKAJIBIK SJCOHETTEpAl | WIBIFYFa JaFbLIaHaIbL.
2 OKy JkoHe ayjapy. KociGu kpi3sMer camackiHmarbl | Kysiperrismiri: MeTanmmapisl  oHIIpY  KoHE
! FBUIBIMU-TEXHUKAJIBIK aKIAPATTI AFBUIIIBIH TUTIHAC | METaJUTyprHs CaJlaChIHIAFbI FBIILIMH-
JKQINBUIAY, TAJKbLIAY: IIHKI3aT MaTSPHAIAPBL, | TEXHUKAJBIK 91eOUeTTEep i aydapy sKoHe apTypJi
mIoibiH, Goyat, (eppoKophITHa, TYCTI MeTajjap, | THUITETi YCBIHBIMIAp b KYPacThIpY/IbI
KOPBITHAJAP JKOHS KOMITOZMIMMSJIBIK MaTepHaigap | KaJbIITACThIPAIbL.
TEXHOJIOTHSICBIHBIH HETi3/epi.
IIpepeKBU3NTHI: Ienb: pa3sBUTHE [NPAKTHYSCKOTO ONBITa W | 3HAHMA:  3HAeT  HUPOJABHMHYTHIM  YPOBEHB
W HOCTpaHHBIH SI3BIK, npodeCCHOHANBHBIX HABBIKOB IEPSBOJOB HAYWHO- | BJIAJICHMS  AHTJIMHCKMM  S3BIKOM,  3HAeT
OCHOBBI TEXHHUSCKOM JMTepaTyphl B OOJACTH TOJYYCHHS | METALTyPTHUSCKYIO TEMAaTHYESCKY IO
aKaJIe MUIECKOTO METAJUIOB W KOMIIO3HUIIMOHHBIX  MATepHAJIOB, | TEPMHUHOJIOTHIO.
MHUChMa 3aKpeIJICHHE HABBIKOB BJIQJCHUS WHOCTPAHHBIM | YMeHMS:  yMeeT  IepeBOAWTH  Hay4HO-
IlocTpeKBU3UTHL: SI3BIKOM ~ KaK ~ CPEJICTBOM  MpPO(eCCHOHAIBHOM, | TEXHHUSCKYIO  JIMTEpATypy B obmacTa
MeTtawtyprus JIeJIOBOM KOMMYHHKAIIMU M JAJbHEHINICE PAa3BUTHE | METaJLTypTHH,
“ GJIATOPOTHBIX U (DOHETHUECKHUX, JIGKCHUCCKUX, TrpaMMaThueckux | HaBbIku: npHoOpeTaeT HAaBBIKM IIOJb30BAHHUS
Tpodhecconas ':“ TSDKEJIBIX [BETHBIX 3HAaHHUM, YMEHUMU, HABBIKOB. TIpAaBIIIAMH TepeBO/ia TEXHHTECKHX TeKCTOB H
Mojtyitb LHO- :“ MEeTaJUIOB, Co;[ep)lcaﬂnue: UteHne W TNEpeBOJ HAYYHO- | TPaMMATHKOM aHTJIMHCKOTO  S3bIKA; MOMKET
" P- - IIpousBoyacTBa UyryHa | TEXHHUECKOU JIUTEpATYyphbl B OGJACTH HONYYCHHS | JefaTh MyOJMYHBIC BBICTYIUICHHUS C HAYYHBIMH
KOMMYHHUKAITHH U OPUSHTUPOBAHH B/ s .
busueckoi - BK olYa < M CTAJTH METAJUIOB W KOMIO3HIMOHHBIX  MATepHAJIOB: | MaTepHAIaMH mo  MeTALIyprHH " 52
Ky Ty pbI HHOCTpaHHLTH 2202 S YyI'yHA, CTaJU, GeppoCILIaBOB, IIBETHBIX METAJUIOB, | NPE3CHTAIMAMH HA AHIJIMACKOM SI3BIKE.
LK < CILIABOB, KOMIIO3HTOB. OGobmienmue, 06cy>meHHej KommnereHuust: MEPEBOIUT HAY1HO-
S Ha aHTJIMHCKOM  SI3bIKE  HAYYHO-TSXHHUCCKOM | TEXHHUYESCKYIO  JIUTEPATYpPy B obmacTa
\

uHpopManm B mpodeccHoHANBHOW  cdepe
JICSITSJIBHOCTH: CBIPBEBBIC MAaTepHAjbl, OCHOBBI
TeXHOJIOTHH  UyTyHa, CTand, (peppocIUIaBoB,
[[BETHBIX MCTAJUIOB, CIUIABOB M KOMIIO3HI[HOHHBIX
MAaTepHaIOB.

METAUIYPTHH H METAUIypTHA H (GOpMHpYeT
Pa3paboTKy pa3THIHBIX BHIOB PeKOMEHIAIHH.




Prerequisites:

Foreign language,
Fundamentals of
academic writing

Purpose: to develop practical experience and
professional skills in translating scientific and
technical literature in the field of obtaining metals
and composite materials, to consolidate foreign

Knowledge: advanced level of English; knows
metallurgical thematic terminology.

Ability: learns to translate scientific and
technical literature in the field of metallurgy;

Postrequisites: language skills as a means of professional, business | Skills: acquires the skills to translating technical
= Metallurgy of Precious | communication and further development of | texts and grammar of the English language; can
Professionally = and Heavy Non- ph.onetic, lexical, grammatical knowledge, abilities, make. public appearances with sc.ientif.ic
Module Oriented p. [:“ Ferrous.Metals, . skills. . . o mate.nals on metallurgy and presentations in
L . BD/ - Production of castiron | Content: Reading and translation of scientific and | English.
Communication and Foreign HSC oFL, 3 N 3 and steel technical literature in the field of production of | Competence: translates scientific and technical 32
Physical Education Language 2202 > . S pro -omp e "
language 2 metals and composite materials: cast iron, st.eel, literature in the field of metallurgy .and
N ferroalloys, non-ferrous metals, alloys, composites. | metallurgy and forms the development of various
N Generalization, discussion in English of scientific | types of recommendations.
and technical information in the professional field of
activity: raw materials, fundamentals of technology
of cast iron, steel, ferroalloys, non-ferrous metals,
alloys and composite materials.
HMOHAPAJBIK MOAYJIBAEP / MEAJINCIUIIINHAPHBIE MOIYJIN / INTERDISCIPLINE MODULE
ITocTpexkBUBHTTED: MagkcaTbI: KOFapbl MaTeMATHKAHBIH TeopHUBIK | Bimimi: - exi sxoHe YIITIK HHTeTpasiapiblH
HmxeHepItk HerizAepi Typajibl TYCIHIKTEpAI KaJbIITACTBIPY; | KacueTTepiH, bDIKTUMaIIBIKTAp  TCOPHUSCHIH,
KOMIIBIOTEPIIK KaXeTTi  eJImeMJaepdi, oJiapMeH OayIaHBICTBI | MAaTSMATHKAIBIK  CTATHCTHKAHbI — Ouneni, -
rpaduka, Umkenepiik | ecenteyniepi OPBIHAAYABIH MPAKTUKAIBIK | BIKTHMAJIIBIK TeOPHSICHIHBIH JKOHE
3KOHOMHKA JKOHE | MaFgpUIapbl, KociOM  ecemTepii NNy YOIH | MaTeMaTHKAJbIK CTATUCTHKAHBIH HeTi3ri
KOCIMKePIIK, TeopeMatap/bL, (GopMyIaTapabl, MaTeMaTHKAJIBIK | YFBIMJApLIH JKOHE OJIApABIH op TYpJli casiaJarbl
AKMapaTThIK- aicTepai KOJIJaHy. KOCBIMINIATapBIH Gijtei;
KOMMY HUKAITUSUTBIK, Ma3smyHBI: Martpunanap. AmpiKTaybimTap. | Mkemmimiri: -  TeOpHsUIBIK — MaTepHaIbI
TeXHOJIOTHSIIAp, CBI3BIKTBIK TeHJeYJep JKYHeciH Imemry onicTepi. | (bopmynmamap, aHBIKTaManap, TeopeMasap)
MeTasuy prusuIbIK Bektopnap.  JKaspIKTBIKTarel — TY3YAiH  JKOHe | IpakTHKajblK caCakTapja >KoHe KoJTaHOasbI
mporecTepAi KCHICTIKTeTi Ty3y MEH JKa3bIKTBIKTBIH SpTYpJ | ecentepii MoJesb/ey YIIiH KOJJIaHY bl HTepe/i;
MATEMAaTHKAJIBIK, TeHeysiepi. EKiHII peTTi KUCBHIKTap MeH Gerrep. | JlaFapbIchI: - THOTIK MaTSMAaTHKAIIBIK eCeNITeP/Ii
MOZeBELY, Oyukrus. Oynkrms meri. Kepemer mekteyiep. bip | memnyre garasiaaHaasl,
KOJIAAHOAIIBI aWHBIMaJBl PYHKIUSIHBIH TUepeHIHAIIBIK KoHEe | - ecenTepi IMCHIYAiH KOJaMibl BIKTUMAIIBIK
MEXaHMKa, OHJIPICTIK | MHTerpaidbIK eceGi. JKoraphl peTTi TybIHABUIAD MCH | SicTepi  MeH  alTOpMTMJCPIH  TaHAayra
MeHeDKMEHT, nupbepennuangap. OYHKIHSIHBL 3epTIey JKoHe | JaFAbLIaHAIBI
o CrangapTray, rpaduK Kypy. AHBIKTAJIMaraH JKoHe aHbIKTanraH | Kysiperrimiri: - HakTel MiHAETTepAi mIemy
N ceprudUKaTTay KOHE | HMHTETpajiap. Bipueme alHBIMAJBLIAP/IBIH | SJicTepi  MEH  TOCUIACpIH — MEHrepeayadi
= METPOJIOTHSL, (yHKOUsUapel.  BipiHINi  3KoHE eKiHNN PpeTTi | KaJbINTacThIpasbL.
HmxeHepJik- Korapet EIT/ 7hM é METAIUTYPrHsTBIK nudbepeHNHAIIBIK TeHAeYTep. XKomgap.
TeXHHKam)I.K . MaTeMaTHKa KK 1203 6 - 1 TIpOLECTEPILH . .
FRUILIMAAp HeTi3aepi <t TeOpHSUIBIK Heri3ziepi,
= Duzuka
o
o




processes, Physics

IlocTpexBH3NTHL: Hems: (hopmupoBaHue TIpe/ICTABJICHUH o | 3HaHuUA: - 3HACT CBOHCTBA JBOHHBIX U TPOMHBIX
HmxenepHast TeOpeTHYeCKUX OCHOBAaX BbICHIeH MaTeMAaTHKH, | HHTETpaJoB, TEOPHIO BepOSITHOCTEH,
KOMITbIOTepHAsI P AKTHIESCKAX HaBBIKOB BBINIOJIHCHHST | MaTeMaTHUeCKOH CTATHCTHKH, - 3HAST OCHOBHBIS
rpaduka, UmkeHepHast | HeOOXOAMMBIX H3MEpeHHHM, CBSI3aHHBIX ¢ HHMMH | TOHSITHS 3aKOHOB TEODHH BepOSITHOCTEH H
SKOHOMHKA U | pacueroB, mpHMeHeHHsI ~ TeopeM,  (GOPMYJ, | MaTeMaTHUeCKOH CTATHCTHKH H HX NPHIOKECHHH
OpeIPHHAMATETLCTE | MaTeMaTHYeCKHX ~ METONOB U pelIeHHs | B pasIMIHBIX 0OIACTSIX;
o, MHudopmarmonno- | npodeccHoOHATLHBIX 3a/1a1. VMeHusn: - yMeeT HCIIOJIB30BATh TeOPETHISCKHH
KOMMY HEKAITHOHHBIS Conpepxanme: Matpunst. Onpegenutenn. Metoasl | MaTepuan (GopMyJbl, oIpefeeHUs, TEOPESMBI)
o TeXHOJIOTHH, pelIeHHS CHCTeM JIMHeHHBIX ypaBHeHUH. BekTopbl. | HA  NpakTHYeCKHX  3aHATHSIX W JUIT
g MateMaTHIeckne Pasnudnple ypaBHeHHSI HPSIMOM Ha IUIOCKOCTH H | MOJeIHMpOBAHHUS INPHKJIATHBIX 34721,
= MOJIeTHpOBaHHE mpsMOH U IUIOCKOCTH B IpocTpancTBe. Kpupbie n | HaBbmm: - mnpuoCpeTaeT HaBLIKH pelnaTh
Monyns Bhicias BIL/ VM é MeTaJUTyprHIecKHX MOBEPXHOCTH BToporo Hopsiaka. Oynknus. Ilpexen | THmoBsle MaTeMaTHUeCKHe 3a1avH;
HHKEHEePHO- MATeMATHK BK 1203 > MPOIECCOB, $yHKIHH. 3ameuaTeTbHBIS mpeJebl. | - IpHOOpeTaTe HABBIKH HOIOHpaTh O/IXO/AIHe
TeXHHUSCKUX HAYK <t IMpuxnagnast Jubdepenrnansaoe H HHTeTpabHOS HCUHCICHHE | BEpOSTHOCTHBIC METOMBI H aJITOPHTMBI PeIICHHUS
n MeXaHHKa, ¢ynknuu onHol mepemenHol. IlpomsBommble W | 3amaw;
= ITpou3BoACTBE HHBIH nudbepeHnHabI BBICIITHX nopsifkos. | Kommeremipm: - BiajgeTh IpHeMaMH H
« MeHeDKMEHT, HcenenoBande QyHKINE U IMOCTpOeHHUe IPadUKOB. | MeTOJaMU pelIeHUs] KOHKPEeTHBIX 3aa1.
CrannapTu3anus, HeompenesieHHble H ONpefefieHHbIE HHTETPAJIBL
cepTUdHKANUST u | Oynkmun HECKOJIBKUX MepeMEHHBIX.
MeTpOJIOTHS, JubdepeHnuansasle  ypaBHeHHSI IIepBOrO U
Teopemnueckue BTOPOTO MOPSITKOB. PsipI.
OCHOBBI
MeTaJUTyprHIecKHX
nporeccos, Ouzuka
Postrequisites: Purpose: formation of ideas about the theoretical | Knowledge: - know the properties of double and
Engineering computer | foundations of higher mathematics; practical skills | triple integrals, probability theory, mathematical
graphics, Engineering | of performing the necessary measurements, related | statistics; know the basic concepts of laws
economics and | calculations, application of theorems, formulas, | probability theory and mathematical statistics
entrepreneurship, mathematical methods for solving professional | and their applications in various fields
Information and | problems. Skills: - be able to use theoretical material
communication Content: Matrices. Determinants. Methods for | (formulas, definitions, theorems) in practical
technologies, solving systems of linear equations. Vectors. | classes and for modeling applied problems;
Mathematical Various equations of a straight line on a plane and a | Ability: - acquires skills to solve typical
modeling of | straight line and a plane in space. Curves and | mathematical problems;
metallurgical surfaces of the second order. Function. The limit of | Competencies: - forms the competence to solve
processes, Applied | the function. Remarkable limits. Differential and | typical mathematical problems;
mechanics, Production | integral calculus of a function of one variable. | - to select suitable probabilistic methods and
o management, Derivatives and differentials of higher orders. | algorithms for solving problems;
N Standardization, Function research and plotting. Indefinite and | - own techniques and methods for solving
= certification and | definite integrals. Functions of several variables. | specific problems.
Module of Hich BD/ HM = metrology, Theoretical | Differential equations of the first and second orders.
Engineering and gher. ° foundations of | Rows.
. , Mathematics HSC 1203 - .
Technical Sciences <+ metallurgical
-
-
=
o




HHKeHepIiK-
TEXHUKAJIBIK,
FBUIBIMJIAP HETi37epi

Ousznka

BII/
KK

Fiz
1204

30/30/-/55/12,5/22,5

IIpepekBU3NTTED:
Korapsl MaTeMaTHKa
IlocTpeKBU3UTTED:
Mertautyprusigarst
MaTEePHAITAHY,
MeTaJUITaHy JKOHE
MeTagapabl
TEPMUSUTBIK OHJICY,
JKAJIIBI
METAJLTYPrUSIIBIK
TEXHOJIOTHS,
METAJLTYPrUSIIBIK
IIHKI3ATTHI KSIIEHI1
oHJICY HeTi3zepi,
Konamaubass
MeXaHHKa,
CrangapTray,
cepTu(dUKATTAY JKOHE
METPOJIOTHSL,
METAJLTYPrUSIIBIK
MPOTCCTEPIIH
TEOPUSLIBIK, HETi3/1epi,
3JICKTPOIUIAKTHI
GaJIKBITY IBIH
TEOPHACH MECH
TEXHOJIOTHSICHI,
Mertautyprusigarst
JKBUTY JKOHE Macca
aJMacy mporecTepi
MEH aNnapaTTaphl,
METAJLTYPrUSIIBIK
npotuectepAin Koty
SHEPIeTHKACHI,
3KOXKYHeE JKOHE KYKBIK,
METAJLTYPrUSIIBIK
KeIne Hi

MaxkcaTtbl: QU3MKAIBIK 3aHIap Typasibl OimiMi
JKOHE OJNIapJbl MeTagap MEH KOMITO3HIIUSUIBIK
MaTepHAIIap bl iy TEXHHUKACHI MeH
TEeXHOJIOTHSCHIH/IA KOJIaHy JTAFAbLIAPBIH
KaJIBIITACTBIPY, KACiOM KBI3METTIH HeTi3i peTiHge
(hUBHKATIBIK 3epPTTEY JaFAbLIAPHIH JaMBITY.
Masmynbr: Mexanuka. MonekynaiblK  GHU3HKA.
TepmonuHamuka. DJIeKTpoMarHeTH3M. MakcBesut
Teopusicel. ToJNKBIHABIK ONTHKA. J[MPAKIHIIBIK
TOp KAHE OHBIH CHIATTAMayapbl.  3aTTarbl
3JICKTPOMATHUTTIK TOJIKbIHIAP. JKbLTy cayiienienyi.
KBaHTTBIK JKSHE aTOMABIK-SIPOJIBIK  (pHU3HKA.
KopnycKyIaibIK-TOJNKBIHABIK, JAyaan3M. KBaHTTBIK
TEOpHAIaFbl CYTeri aTOMBl MEH MOJICKYJIachl.
Kenictiktik kBaHTTay. KBaHTTBIK 5JICKTpOHHKA
sneMeHTTepi. KpucTaggap/Iply KbLTy OTKI3TilITiri.
MeTannapaplqy ~ 5JASKTp  OTKI3TIINTIri. AToM
SIPOCHIHBIH,  QH3MKa  BJIeMeHTTepi.  SImpoJbIk
peaKknusUlap SHEprusl Ke3[epiHiH mpolieMach
60JIBII TAOBLIABL.

Bimimi: - »jeKTpoMarHeTH3M JKOHE OITHKA,
KBaHTTHIK, ATOM JKOHE SIPOJILIK (DH3HKAHBIH
Herisri  (Qu3MKaIbIK ~ KYOBUIBICTAphl ~ MEH
3aHAapbIH OlIel;

Mxcemainiri: - o1eKTpMarHeTU3M JKOHE ONTHKA,
KBaHTTHIK, ATOM JKOHE SIPOJILIK (DH3HKAHBIH
Herisri  (Qu3MKaIbIK ~ KYOBUIBICTAphl ~ MEH
3aHapbIH NPAKTHKAJIBIK KbI3METTe KOJIIaHYAbI
Hrepei;

Jarapichl: -- QUIHKAIBIK JKaFJali/pl Tajgay
skoHe (usuka OGoMbIHIIA THOTIK ecenTepai
MIeIIyTe JaFAbIIAHA/IbL.

Kyziperrimiri: kociGu Macemneiepdi memyse
KaXKeTTi aKHapaTTbl 13[ey KOHE JKHMHAY YIIiH
aKMapaTThIK ~ TeXHOJOTHSUIApABL,  Mep3iMai
GachUIBIMIApbl  KOHE Oacka Jla  Ke3Juepai
nmakaganyabl KaIbIITac ThIPa/bL.
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Monynas
HHIKSHEPHO-
TEXHHUYCSCKHUX HAYK

Ousznka

B/
BK

Fiz
1204

30/30/-/55/12,5/22,5

IIpepexBUZHTHI:
Bslicmras MaTeMaTHKA
IHocTpeKkBHINTHL:
MartepuanoBeneHIe B
MeTaJUTyprUH,
MeTawioBeieHue U
TepMHIeCKast
06paboTka METaJUIOB,
Obmas
MeTaUTypruueckast
TexXHOoJIOTHsI, OCHOBBI
KOMIIJIGKCHOH
nepepaboTKu
MeTaJUTyprHuecKoro
chIpbsy, IIpukitagnas
MeXaHHKa,
CrangapTH3anus,
ceprudUKays 1
MeTpOJIOTHS,
Teopetnueckue
OCHOBBI
MeTaJUTyprHIecKHX
nporneccos, Teopwst u
TeXHOJIOTHSI
9JIeKTPOIIIAKOBOTO
neperuiaBa, Temno u
MaccooOMeHHbIS
MPOIECCHI U aniapaThl
B MeTAJUTyprHUH,
TennosuepreTuxa
MeTaJUTyprHIecKHX
MPOIECCOB,
DKOCHCTeMA H TIPaBo,
DHeproobecneueHIe
TIp e ALPUATHH
MeTaJUTyprHuecKoro
KOMIUIeKCa

Hems: dopMmupoBanHe 3HaHHH  (QU3HYECKHX
3aKOHOB M YMEHHH HX NpPUMEHEHHs B TeXHUKe U
TeXHOJIOTHH TOJTy e HUST MeTaJUIOB u
KOMITO3HI[HOHHBIX MaTepHaJioB, BBIpabOTKA
HaBBIKOB (PH3HUESCKOTO HCCIICOBAHMS KaK OCHOBBI
npodeccHoHATbHOH /e sITeTbHOCTH.

Conepxanue: Mexanuka. MosekysipHas Gusmka.
Tepmonunamuka. DjaeKTpoMarHeTus™m. Teopus
Maxcpesuta. BosHoBas ontuka. Jludpakimonnas
pelreTka u ee XapaKTepUCTHKH.
OJIeKTpoMarHUTHBIS BOJIHBL B BelecTBe. TemoBoe
u3ydeHne. KBantoBas 0 AToMHO-sAepHas GH3HKA.
KopnyckymsipHo-BosiHOBOM  AyaiusMm. AToM H
MOJEKyJla BOJOpOJa B KBAaHTOBOH TEOpHH.
IIpocTpaHCTBeHHOS ~ KBaHTOBAaHHE.  DJIGMEHTHI
KBAaHTOBOH  DJIGKTPOHHKH.  TeIIONpOBOAHOCTH
KPHCTAJUIOB.  DJEKTPONPOBOAHOCTh  METAJLIOB.
OneMeHTH! (GU3MKH aTOMHOTO siapa. SlgepHbre
peakruu [IpoGeMa HCTOUHHKOB SHEPIHH.

3HaHUA: - 3HAST OCHOBHBIC (UBHUCCKHE
SIBJICHUSI M 3aKOHBI DJCKTPOMAarHeTH3Ma M
ONTHKH, KBAHTOBOH, aTOMHOH H sAepHOH
(uzmkwy;

VYMeHusi: - yMEeT MPUMCHATH 3HAHHMA M
MOHUMAaHHUE OCHOBHBIX (DM3MYCCKUX SIBJICHUU M
3aKOHOB  JICKTPOMAarHeTH3Ma W OITHKH,
KBAaHTOBOHM, aTOMHOM W sjepHO# Qusuku B
MPaKTUYESCKOU JIeATEILHOCTH,

Hapbmxm: - npuoGpeTate HABBIKH
AHAM3UPOBATh  (PU3UUESCKYIO CHUTYaIllMIO M
pelnrath TUIOBBIC 3a/1a4H 10 (HHU3HKE.
KoMmerenumu: - (opMUpyeT KOMICTCHIUH
HCTIOJIB30BAHUS HH(DOPMAIIMOHHBIX TEXHOJIOTHH,
MEPUOTUUSCKUS M3JAHHUS U JIPYTHE HCTOYHUKH
JUI ToUcKa u cbopa Heobxonumoit nadopManun
B peIICHUH MPO(HECCHOHAIBHBIX IPOGIICM.

53, 54




Module of
Engineering and
Technical Sciences

Physics

BD/
HSC

Fiz
1204

30/30/-/55/12,5/22,5

Prerequisites: Higher
Mathematics
Postrequisites:
Materials science in
metallurgy,
Metallurgical science
and heat treatment of
metals, General
metallurgical
technology,
Fundamentals of
complex processing of
metallurgical raw
materials, Applied
mechanics,
Standardization,
certification and
metrology, Theoretical
foundations of
metallurgical
processes, Theory and
technology of
electroslag remelting,
Heat and mass transfer
processes and
apparatus in
metallurgy, Thermal
power engineering
metallurgical
processes, Ecosystem
and law, Energy
supply to metallurgical
complex enterprises

Purpose: formation of knowledge of physical laws
and skills of their application in the technique and
technology of obtaining metals and composite
materials, development of skills of physical research
as the basis of professional activity.

Content:  Mechanics. Molecular  physics.
Thermodynamics. Electromagnetism. Maxwell's
theory. Wave optics. Diffraction grating and its
characteristics. Electromagnetic waves in matter.
Thermal radiation. Quantum and Atomic-nuclear
physics. Wave-particle dualism. The atom and the
hydrogen molecule in quantum theory. Spatial
quantization. Elements of quantum electronics.
Thermal conductivity of crystals. Electrical
conductivity of metals. Elements of atomic nucleus
physics. Nuclear reactions. The problem of energy
sources.

Knowledge: - basic physical phenomena and
laws of electromagnetism and optics, quantum,
atomic and nuclear physics;

Skills: - apply knowledge and understanding of
the basic physical phenomena and laws of
electromagnetism and optics, quantum, atomic
and nuclear physics in practice;

Ability: - analyze the physical situation and
solve typical problems in physics.
Competencies: - forms the competence to use
information technology, periodicals and other
sources to find and collect the necessary
information in solving professional problems.
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IIpepexBH3HTTEDI:

MakcaThl: KJIACCHKAJBIK MEXaHHKA Herisaepi,

Bisrimi: MaTepuaiap KeJlepriciHiH,

Ousuxa, XKorapsl | MaTepraniapasiy Kegeprici, METAJUIyprusl | MeXaHH3MAep MeH MallHHajap TeOPHSICHIHBIH,
MaTeMaTHKA oHepKacibi cajlachIH/IA KOJJIAHBUIATHIH | MammuHa OOJIICKTepiHIH HETisri epexkesepiH
IlocTpeKBU3UTTED: MallUHANAPALIH ~ OeJIIeKTepi MEH TOpanTapbiH | IMaljaiaHy/apl Outei.
MeTasuy prusuIbIK JKobanay sKkoHe kobGamay OGoifbiHma TeopwsullK | HMiempminiri: ecemTey MopmeniH Aypbic Tammay
HHKeHepIiK- ke OHJIpICTEPAIH GUIIMJTI KaJIBIITACTBIPY. JKOHE  MallWHA  jKacay  OyHBIMJApbIHBIH
TeXHUKAJIBIK = mporecTepi MeH | Masmynbr: Cratukansik. Kunematuka. JlunaMuka. | sKyMBICBIH Jko0ajlay JkoHe Oarajiay IpolieciHie
FBUILIMAp MOAYJI / - arperaTrapsl BepikTik UCH  KATTHUIBIK YIIiH  KYPRUILIMIBIK | KAKETTL ecemteysep/ii Ophiniay ToIKIpHOeCiH
Monyns Konnan6am: EIT/ KM 2 SJIeMEHTTepAl ecenTey Herismepi. CosbUly SkoHe | Hrepesi.
HHKEHEePHO- XAk TK 2200 = kpicy. Kosramy oxome 6¥pan.y.. T¥paKTLIJ'[bII$. Jarapichl: kaHa HeMece MOJepHU3AIHSIHBI 37
TeXHHUSCKUX HAYK . KypbUIbIMABIK CXeMaHBIH HeTi3Ti OJIeMeHTTepl. | Kypy JKOHe CaJIaHBIH KOJIJAHBICTAFbI
Module of 0 KuHeMaTHKAJIBIK JKYIITap, Ti30SKTep KaHE 0JIap/blH | JKaGABIKTAphIH CEHIMJI HalamaHy —KesiHJe
Engineering and — KikTenyl.  Mexanmsmaepaiy — Typiepi.  Teric | KakeT GOJIATBIH JKYMBICKA JAFIbLIAHA/IBL.
Technical Sciences =z MeXaHM3MJISpAiIH  madima  Gomy  npuHmumi. | Kysiperrimiri: Herisri enmeMziepiH eckepe
KyppUabIMABIK 3JIEMEHTTEPIH OHIMJIIJIK | OTBIPHIN, THNTIK MAIIMHA 3Kacay OHIMICPIH
KpHTepHiiepi. MammuHazapas! skobanay keseHaepl. | skobamay MeH KypacThIpYABIH, MOANbIACD MeH
Mexanukasblk OepiticTep. BinikTep MeH OChTep. | ecenTey alropUTMACPiHIH JKAJIIBI IPUHIUNTEP]
Binik Tipekrepi. MamuHa OGemeKTepiH KOCY. | TypaJibl TYCiHIK KaJbINTACTHIPA/IBL.
BesmekTep/u skacay JIaJUIiri.
IIpepeKBH3UTHI: Hems: dopMHpoBaHHe TCOPETHUSCKHX 3HAHHM Mo | 3HAHMS: 3HaeT HCMOJIE30BAHHE OCHOBHBIX
Ousuka, Bricmas OCHOBAM KJIACCHUCCKOH MeXaHHKH, CONPOTUBJICHHUS | MOJOJKGHHH  CONPOTHBJICHHSI  MAaTepHAJIOB,
MaTeMaTHKa MaTepHaJIOB, KOHCTPYHPOBAHHS U MPOSKTHPOBAHHS | TCOPHM MEXaHH3MOB H MAIIHH, JeTalell MalIHH
IHocTpeKkBHINTHL: JeTajlell U y3JI0B MAIlMH, IPHMEHACMBIX B 00JTacTH | YMeHMA:  yMeeT  INpaBWIbHO  BRIOHpaTh
ITpomeccsl U arperaTsl | MeTaJUTyprHUecKOH HPOMBIMIICHHOCTH. pacdeTHbIE MOJIe/H u BBITIOJTHCHHUSI
ha MeTaJUTyprHIecKHX Conpepxanme: Cratuka. Kunemartuka. /luHaMuKa. | HeoGX0JHMBIX pacueToB B mporecce
Py MPOU3BOJICTB OCHOBBI pacdyeToB DJIEMEHTOB KOHCTPYKIMH Ha | IpoeKTHpOBaHHS H OICHKH PaGoTOCTIOCOOHOCTH
- MPOYHOCTh H JKeCTKOCTh. PacTsDKeHHe W CKaTHe. | HM3/e/IHH MAITHHOCTPOSHHUS
Monynas Tpriciamas BII/ PM 2 Cnur u kpydeHue. YcroHumBocTh. OcHoBHble | HaBbmxm: npuobpeTaet HABBIKH Tpu
HHKEHEePHO- NeXAHHAKL KB 2209 = SJIEMEHTBI CTPYKTYpHOH cxembl. KuHeMmaTHueckHe | KOHCTPYHPOBAHWH, IOCTPOSHHH MOJeNeH H 37
TeXHHUSCKUX HAYK hy mapel, IeIH M HX KJIaccHpHKamus. Bujasl | aaropHTMOB pacdeToB THIOBBIX H3/INHH.
v MexaHmsMoB. llpuHiun o6pasoBaHus IUiockux | KommeTemummi: dopMupyeT KOMITeHIHH O
~ MexaHm3MoB.  Kpurepuma  paGoTocloCOCHOCTH | mpeacTapieHHWH 006  oOmMHX — NpHUHIMIAX
= 5JIeMEHTOB KOHCTPYKIMMH. Craguu | NPOSKTHPOBAHHS C YUSTOM IJIABHBIX KpHTepHeB
KOHCTPYHPOBaHHUS MaIlHH. Mexanudeckue | paGOTOCIOCOGHOCTH, 9UTO HEOOXOJHMO IIPH
nepefaun. Basl v ocu. Onopet BastoB. CoeTUHEHHS | CO3JaHMHM HOBOTO WJIH MOJICPHH3AIMH U
JeTasiel MamuH. TOYHOCTD H3TOTOBJICHHUS AeTalell. | Hame:XKHOM — OKCIDIyaTallHH  JeHCTBYIOIIEro
060pyAOBAHHS OTPACIIH .
Prerequisites: Purpose: formation of theoretical knowledge onthe | Knowledge: use the main provisions of the
Physics, Higher | basics of classical mechanics, resistance of | resistance of materials, the theory of mechanisms
mathematics materials, design and design of parts and assemblies | and machines, machine parts
Postrequisites: of machines used in the field of metallurgical | Skills: experience in choosing the correct design
Processes and units of | industry. model and performing the necessary calculations
ks metallurgical Content: Static. Kinematics. Dynamics. | in the process of designing and evaluating the
= industries Fundamentals of calculations of structural elements | performance of mechanical engineering products
- for strength and rigidity. Stretching and | construction of models and calculation
Module of Applied BD / AM 2 compression. Shear and torsion. Stability. The main | algorithms for standard engineering products
Engineering and . —~ elements of the block diagram. Kinematic pairs, | Ability: acquires skills in designing, building 37
Technical Sciences mechanics EC 2209 E chains and their classification. Types of | models and algorithms for calculating typical
v mechanisms. The principle of formation of flat | products.
— mechanisms. Criteria for the operability of structural | Competencies: forms the competence to general
=z elements. Stages of machine design. Mechanical | principles of design and construction, taking into

transmissions. Shafts and axles. Shaft supports.
Connections of machine parts. Precision
manufacturing of parts.

account their main performance criteria, which is
necessary when creating new or upgrading and
reliable operation of existing equipment in the
industry.




IIpepexBU3UTTEPI: Maxkcater: Herisri MeTa/utyprusuibik nponectepai | Bimimi: MeTAIbIH  (DU3HKA-HEXAHUKAJIBIK
Korapel MaTeMaTHKa, MATEMATHKAJIBIK MOJACIBACY JKOHE MOJCIBICPAl | KacueTTepiH Oiieni.
HHKSHEPJIK iCKe achIpy oJicTepi GoMbIHINA TCOPUSUIBIK >koHe | Mkemmiri: Moceneni JKar Jaina
KOMIIBIOTePJIK TP AKTHKAJIBIK [ShilYs MeH JAFabUIapbl | MaTeMAaTHKAIBIK — MOJeNb  KYpy,  aIbIHFaH
rpaduka, KaJIBIITACTBIPY; FUILIMH OMJIAY/IbI IAMBITY. HISHIIMIe TYCIHIpME XKYPTi3y/li Hrepei.
MamanpIKKa Kipictie MasmyHbr: MeTaoTyprusiiarsl  MaTeMaTHKABIK | {aFabIchl: MaTeMaTHKaIBIK — MOJeIISYAIH
- IlocTpeKBU3UTTED: MOJICJIBIICY oOBeKTIIePI. MareMaTHKQIBIK, | HeTi3li NPHUHIWOTEPIMEH  TaHBICY,  IIEINy
.y MeTasuy prusuIbIK MOZNBSPAIH JKIKTeNyl KoHe JaMy KeseHJepi. | KogapblH TaHZayFa Jar/{bUIAHAJb .
= OHJIpICTEPAIH CTOXaCTHKAJIBIK MOJCIBICYNIH HeTisri yreiMaapsl. | KysiperTismiri: KypcTarbl TEOpETHKAIBIK KOHE
e Hepitik- MeTan.nyersm. MP Py mpotecTepi meH | Bexricizgik karpaiibiana mopenpaey. Kesmelicok | smictepmin .He.risri. .f:cenTeynepi, JKAJIIIBI
TeXHUKABIK BIK, TIPOIeCTep i BII/ MM n arperaTrapsl MmaMaHBIH Tapaldy (YHKIMSICHI SKOHe Tapayy | HYCKaybl HeTi3Ti TYCIHITiH KaJbINTACTBIPasbL. 12
. . | maTemarukambIk TK L2 TBHIFBI3/BIFEL. Koppe IusuibIK KoHe perpeccHsUIbIK
FBUIBIMJIAP HeT13/epl 2209 — . . .
MOZeIIBIeY = Tayjay Herizgepi. JleTepMHMHHCTIK KYpBUIBIMIAAphI
— Gap MeTALTYypIWUIBIK  mpolecTepain  JKeuty
E (HU3UKACBIHBIH ~ MATeMATHKAJBIK  MOJEJB/epi.
TepmoauHaMuKa, KOHBEKTHBTI JKBLTY-Macca ajIMacy
3agmapbl. KOHBeKTHBTI JbBLIy-Macca — ajMacy
Telyeyiepi. JKbUTy OTKI3rill OpTaHBIH KO3FAJIBIC
TEHJICYJICpiHiH JKalOblK KyHeci. MaTeMaTHKAJbIK
MOJIe)Ib, HOTWKeJepAi rpadukaiblk —OeliHeney
nIeHOepiH/Ie ecenTey FKCICPUMEHTIH JKYPrisy.
IIpepeKBH3UTHI: ems: dopmHpoBaHHEe ~ TeOpeTHUSCKHX  H | 3HaHum: 3HAET (H3HKO-MeXaHUIECKHe
Beicmrasg MaTeMaTHKa, | OpakTHYeCKHX  3HAHMH W HABBIKOB 10 | CBOMCTBa MeTaylia.
HmxenepHast MaTeMaTHUeCKOMY  MOJSJIHPOBAHHMIO OCHOBHBIX | YMeHHMA: yMeeT COCTaB/IITH MAaTeMATHIECKYIO
KOMITbIOTepHAsI METaJUTypTHUeCKHX  IPOIeCCOB M MeTojJaM | Mojendb NpoO/leMHOM CHTyaIlMH, IIpOBOJHTDH
rpaduxa, Beegenue B pealM3allid  MoJeJelf;  pasBHTHA  HAyYHOTO | HHTepPIPHTAIUIO NOJIyIeHHOTO PelIeHHs.
CHeIMaILHOCTD MBIIUICHHS. HaBpmn: nproGpeTaeT HABBIKH 0O3HAKOMIICHHS
IHocTpeKkBHINTHL: Conepxanue: OGBeKTHI MaTeMaTHYeCKOTO | ¢ OCHOBHBIMH TPHHIMIAMH IIOCTPOCHHS U
ITpomeccsl U arperaTsl | MoOAeTHPOBAHHMS B MeTaLIyprud. Kilaccudukanusi i | BLIOHpaTh MeTOJbl pelleHHs MaTeMAaTHISCKHX
MeTaJUTyprHIecKHX STambl paspaCoTKH MaTeMaTHUeCKHX MofelieH. | MoJelei.
MPOU3BOJICTB OcHOBHBI® MOHATHS ctoxactuueckoro | Kommereminm: ¢dopMupyeT KOMIICTCHITHH
MofeHpoBaHHS. MogenupoBaHHe B YCIOBHAX | OCHOBHBIX IOHATHH, OOImMHe  IOJOXCHHS,
Heompe/eieHHOCTH. DYHKIHA paclpefefeHHs H | MeToJbl H TeopeTHUeCKHe OCHOBBI pacueTa
IUIOTHOCTH paclpe/ie/ieHHsI ¢JIyuaiiHoH BeTHUMHBL | Kypca.
OCHOBBI  KOPPeJBIIIUOHHOTO H PerpecCHOHHOTO
“ aHaimm3a. MaTeMaTHUeCKHe MOJEIH TeIIO(GHIHKA
.y MeTaJUTyprHIecKHX MPOIIECCOB c
MarTeMaTHaeck % i[:TepMHHHpOBaHHLIMH CIpYKTypaMH.  3aKOHBI
Mojtyitb e MM = pMOL[I/IHaMI/16KI/I, KOHBEKTHBHOTO
WK HEpHO- MoJleTHpOBaHe B/ MP " TeIIoMaccooOMeHa. YpaBHeHHSI KOHBEKTHBHOTO 12
KB n TEIUIOMACCo 0OMeHa. 3aMKHyTast CHCTEMA
TeXHUUYESCKUX HAYK MeTaJUTypruuec 2209 — o o
KHX TIPOTIECCOR = VpaBHEHHH JBIDKSHHS TEIUIONPOBO/SIICH Cpe/bl.
— ITpoBesieHHe BBIYMCIHTEIFHOTO OSKCICPHMEHTA B
E paMKaxX MaTeMaTHYecKOH MojelH, rpaduueckoro

NIpEACTABJICHUS PE3YJILTATOB.




Prerequisites: Higher
mathematics,
Engineering computer
graphics, Introduction
to the specialty

Purpose: formation of theoretical and practical
knowledge and skills in mathematical modeling of
basic metallurgical processes and methods of model
implementation; development of scientific thinking.
Content: Objects of mathematical modeling in

Knowledge: describe the physico-mechanical
properties of metal

Skills: to compile a mathematical model of a
problem situation, to choose methods of solution,
to conduct an interpretation of the solution

Postrequisites: metallurgy.  Classification and  stages of | obtained. getting acquainted with the basic
Processes and units of | development of mathematical models. Basic | principles of constructing mathematical models.
metallurgical concepts of stochastic modeling. Modeling under | Ability: acquires the skills to familiarize with the
industries conditions of uncertainty. Distribution function and | basic principles of construction and choose
distribution density of a random variable. | methods for solving mathematical models.
Fundamentals of correlation and regression analysis. | Competencies: forms the competence to basic
Mathematical models of thermophysics of | concepts, general provisions, methods and
metallurgical — processes  with  deterministic | theoretical basis for calculating the course.
ks structures. Laws of thermodynamics, convective
= heat and mass transfer. Equations of convective heat
Mathematical - and mass transfer. A clos.ed syste.m of equatlor.ls of
Module of deling of BD/ MM 2 motion of a heat-conducting medium. Conducting a
Engineering and mo & MP —~ computational experiment within the framework of 12
Technical Sciences metallurgical EC 2209 E a mathematical model, graphical representation of
processes v the results.
—
2
IIpepexBusuTTEp: Maxkcatbr: AutoCAD naiifgananpin, WHXKCHEpJiK- | BimiMi: TeXHHKaJIBIK chI30asap/IblH TSOPHSLIIBIK
XKorappr MaTeMaTHKa, | KOHCTPYKTOPJIBIK KyoKaTTap/bl JadbIHAAyFa | HeTi3Jepi sKoHe oJapAbl JaHbIHAAy TOCULIepiH
AKMapaTThIK- KaXKeTTi GitiM, GiTiKTiIK, JAFABULIK | Oleqi, TeXHUKaNbIK OONImIeKTepaiH Typiepi,
KOMMY HUKAIIHSUIBIK KaJIBIITACTBIPY. TiTIKTepi, KAMaJIapbIH OiIei;
TEeXHOJIOTHsIIap Masmynsr:  Ilpoeknmsuiay. Hykre weH Ty3y. | Mkemaimri: - ekiemmem/i >KoHE YIIOIIISMT
ITocTpexkBUBHTTED: JKaspIKTBIK. AKCOHOMeTPHSUIBIK  NpPOSKIMSUIAp. | KashIKTHIKTapja asHBIH MnriMaepi OeliHesepin
Konamaubass T'eoMeTpusibik GeTTep MeH AeHenep. Chizbanapabl | Kypy dAiCTeMECiH KOJIIAHYAbI UTepeii;
MEXaHHKA, rpaduKabIK Ge3eHIIpY Kaiibl Herisri MayiMeTrep. | Jarapichl: - rpadukaiblk ecenTepdi miemy
v MeTajuTy prusuiblK, Kepinictep, TinikTep MeH KuMmajap. bemmekrepai | ymiH KoMIbIOTepiik skoOajiay OarmapiaMachblH
Ny mporecTepAi GipikTipy  axictepi. bypanmameik  OyiibIMpmap. | KoJJaHAHYFa JaF/IbLIaHAIbI.
= MaTeMaTHKAJIbIK, Bemmektepain sckuzepid maibiagay. Kypacteipy | Kysipertimiri: TOKpHOeIHK cabakTapaa
HmxeHepJik- HmxeHepiik EIT/ IKG é MOZeIIBIeY MeH JKajIlbl KyHjeri cpIzbaiapAbl OpbIHJAY, OKYy | Tpadukaiblk pemakTopAbl KOJJaHFaH Typ/e
TeXHUKATBIK KOMIIBIOTePJIK KK 2205 b JKoHe — OosmiekTey.  AJFAaIIKBI . TaraIﬁHL[aynap. chI3banap/pl Jkobajay TeXHHKACHIH cayaTThl 55
FBUILIMAAP MOMYJI rpaduxa ha KymblcTsl askTay OKkoHe KeCKiHAepJi CakTay. | opbIHayAbl KaJbINTACTBIPAIbI
= Kazpik (urypanbIg ChI30ACBIH  TYPFBI3Y.
NG Bemmektep chizbanapbin chizy. Keckingepai enyey.

HplcaHHBIH YITOIeM Il MOJCIIH TYPFBI3Y.




IIpepexBUZHTHI: Iennb: popMupoBaHue 3HaHUH, yMEeHUH 1 HaBbIKOB, | 3HaHus: 3HaeT TpeGoBaHMS M OOIUE TpaBMIIA
Beicmmas MaTeMaTHKa, | JOCTATOWHBIX JJIA  COCTaBJICHHSI HIDKeHepHO- | odopMIeHHS TeXHHYSCKOH JOKYMEHTAIWH,
HudopmanmuonHo- KOHCTPYKTOp CKOH JIOKYMEHTAITUH ¢ | ueptexeit — ECKJ{
KOMMYHHUKAITHOHHBIS ucrnosb3opanueM AutoCAD. - 3HaeT MeTObI: JIBYXKapTHHHOTO
TeXHOJIOTHH Conepxanne: IIpoemupopanne. Touka u mpsiMas. | m300paskeHHs, pelIeHHS! MOZHIMOHHBIX 3a/ad,
IHocTpeKkBHINTHL: II1ockocTh.  AKCOHOMOTPHYSCKHE  NPOSKIHH. | pelmeHHs MeTpHUeCKHX 3a7ad. 3HATH O CHCTeMAax
IMpuxnagnast I'eomeTpHvecKkre MOBEpXHOCTH H Tela. OCHOBHBIE | KOMITBIOTePHOH rpaduky; porpaMmy
MeXaHHKa, cefeHuss 1o rpaduueckomy  odopmienuio | AutoCAD.
" MateMaTHIeckne gepTekel. Buasl, paspesnl ¥ ceueHMsI Ha UepTeiKax. | YMeHHMA: yMeeT co3JaBaTh KOHCTPYKTOPCKYIO
Ny MO/IeJIUpOBaHHe CrocoGbl  coenuHeHHs  AeTasied.  PespboBble | JokyMeHTanmio B cuctemMe AutoCAD,
= METAJLTY PrUYSCKUX u3genusd.  BpIMOJHeHHE — SCKH30B  JIeTalied. | -  NPUMEHSATh  CBOMCTBA  MapaUICJIbHOTO
Monyns HmxenepHast BIL/ IKG é MPOIECCOB CocraBmendne ®  odopMIeHHe, UTeHHe H | (OPTOrOHAJIBHOTO) IPOSIIHPOBAHHMS.
HHKEHEePHO- KOMITbIOTepHAsI BK 29205 b JeTaIM3HpOBaHUe  COOpOUHBIX  UepTeXkeH W | - pellaTh 3aJavH Ha IepoOpasoBaHHe UepTeKa; 55
TeXHHUSCKUX HAYK rpaduxa ha gepTeske  obmero  Bujpa.  llepBonauanmbhas | HaBbmkm: - mproGpeTaTe HAaBLIKH B pEIISHHH
= HacTpolika. 3aBeplleHHe paGoTbl H COXpaHeHHe | TrpadHueckHX 3aJad Ha IOCTPOCHHH JIMHHH
« n3obpaxkeHui. IlocTpoeHMe uepTexka IUIOCKOHM | mepeceueHHs  MOBepXHOCTeH — HOCTPOSHHS
' ¢urypsl.  IlocTpoeHme  depTexedl  AeTalel. | IJIOCKHX NPOSKIMOHHBIX MOJeJIeH TPeXMEPHOTO
PenaxtupoBanve  m3oOpakenmd.  IlocTpoeHuWe | mpocTpaHCTBa;
TpeXMepHOH MoJIeIH 00beKTa. KommeteHim GopMupyeT KOMIIETCHITHT
-IPHHIUIBI M METOABI  [eOMETPHIECKOTO
MOJISJIAPOBAHMS H METOJOJIOTHH pa3paboTKH
rpadUuecKUxX NPHIIOKEHHUH;
- 0OpaboTKH  NPOEKTHO-KOHCTPYKTOPCKOM
JTOKyMEHTAIlH|
Prerequisites: Higher | The purpose: Formation knowledge, skills and | Knowledge: knows studying the basic methods
Mathematics, abilities sufficient to compile engineering and | of solving graphic problems associated with
Information and | design documentation using AutoCAD. geometric images and their mutual arrangement
v Communication Content: Projection. Point and straight line. Plane. | in space
- Technologies Axonometric projections. Geometric surfaces and | Skills: carry out design work in accordance with
= Postrequisites: bodies. Basic information on graphic design of | the requirements of the ECKD and CMEA
Module of Engineering BD/ ECG > Applied mechanics drawings. Views, cuts and sections in drawings. | standards. when mastering methods for
Engineering and Computer h Methods of connecting parts. Threaded products. | constructing images of spatial forms on a plane. 55
. > . HSC 2205 . o - A
Technical Sciences Graphics a Making sketches of parts. Compilation and design, | Competencies: forms the competence to
= reading and detailing of assembly drawings and | studying methods of solving problems related to
NG general drawings. Initial setup. Completion and | spatial forms in the drawing.
' saving images. Building a drawing of a flat figure.
Building a drawings of parts. Image Editing.
Building a three-dimensional model of an object.
IIpepekBU3NTTED: Makcatbl: O3iHiH KociGu KpI3MeTi Oapbichinyia | BimiMi: HapbIKTBIK jKardaiiia MEHEKMEHT TIeH
Dusnka, KOFaphl OHIM, KBI3MCT JKOHE JKYMBIC Camachl MCH OJIIEM | MapKeTHHITIH OOBCKTHBTI MakKCaThlH OiJie];
MaTeMaTHKa GipiKTI KaMTaMachkl3 Ty Ooi#bIHIIA MaceNiepJi | ©HAIPIiCTI HAPBIKTAFBI TAIICKIPHIC NICH CYPAHBICKA
IlocTpeKBU3UTTED: HIen YIIH CTaHAapTTay, cepTH(HKATTAy >KoHE | Kapaii GarbITTail amypl Oitei.
Tyeti METPOJIOTHSI CallaChIHIAFbl TCOPUSUIBIK OimiMi MeH | Mxemmiri: CTaH/IAP TH3ALHSIHBIH
MeTaJUTy prHsIaFbl TP AKTHKAJIBIK JAF/BICBIH KaJIBIITACTRIPY. METOMKAJIBIK HeTi3iH/e jKoHe YHBIMIACTRIpY/a,
Z NIUKI3aTThIH, Masmynsbr: CraHgapTray, cepTHHKATIAY 3KSOHE | CTaHIApTHU3AIMA GolpIHIIA opeKeTTep i
§ OHIM/IEP/IiH XKoHe MeTpPOJIOTHS HBICAHJApHI. CTaI{L[apTl.“ay., YHBIMIACTBIPY/IbI HTEPe/Ii. 5
e Hepitik- CranpmapTray = KaJIAbIKTap/IbIH TeXHHKAJIBIK PETTEY, METPOJIOT L JoHe CoHKeCTiKTi Jarapichl: CTaHApTH3AIAS GolpIHIA
TeXHUKAIBIK cepTUHUKAIHA BII/ SSM 7 MeTaJUTypTHSUIBIK, pactay KYHEJICDIHIH  KYKBIKTBIK, HOPMATHBTIK- | aKIapaTThIK GazaHBl KOJNAHYyFa, ©3repTyiep 37.38
FRLIBIMAP MOJTyJTi JKOHE KK 3206 " capanrtamacel, Kapa TeXHUKAJIBIK 6a3anapuLI. C”l.“aH,E[a.pTTayZ[LIH MAIMBL | EHIi3y  JKoHe  CTAHIAPTTAp/BI  OKOIO  JKoHE
MeTpPOJIOTHS = MeTaJUTy prHsIaFbl FRUILIMH OKkoHe apHalbl omictepi. CepTHdukaTray | kocmapiay yIIiH KOMIBIOTePIIK TeXHOJIOTHSHBI
2 MHKI3aTTHIH, JKoHe JleKJIapaIisulay — CXeMajaphl. ONmey[aiH | KoJJaHyFa JarabUIaHaIbl.
2 OHIMICP/IiH JKoHE TYpIepi MEH aaicTepi. Onmeynin | Kysiperrimiri: ctaHmapTH3alUsAHBIH 3aMaHAYH
KaJIAbIKTap/IbIH AHBIKTA/IMAFAH/BIFBIH JKOHE KaTellliH ecemTey. | Kyli Typadsl akmapaTTap JKoHe TapHXBI,
METAJLTYPrUSIIBIK MeTpoJIoTHSHBIH TEXHUKAJIBIK Herisi. | cTaHgapTTapabl JKacayablH TopTibi,
capanTamMachl KacinopblHHbIH Gacekere KaOUIeTTNNH | cTaHmapTU3alusiay OOMBIHIIA  SKYMBICTAPIbI

SKOFApJIaTyfarbl XaJbIKApaJbIK cama >KyHeciHiH
podi.

JKYPTi3y GoiibIHIIA
KaJIbINTACTBIPA/BL.

Ky3ipeTTinikTep/i




IIpepexBUZHTHI:
®uznka, Beicmras
MaTeMaTHKa
IHocTpeKkBHINTHL:
MeTastypradeckas
SKCIIepTH3A ChIPBA,
MPOAYKTOB H OTXOJIOB

Hemn: dbopMupoBaHHE TeOPSTHUSCKHX 3HAHUH U
P AKTHIESCKAX HABBIKOB B obnacTu
CTaH/ap TH3AIKH, CepTHOHUKAIIMH B METPOJIOTHH JJIS
pemieHHsT 3aJad IO OOCCICUCHHIO eJUHCTBA
H3MepeHHH H KOHTpOJII KadecTBa MpPOAYKIHH,
yoIyr W paboT B cBoeH mpodeccHOHATIBHON
J[eSITeJIbHOCTH.

3HAHM: CYIM[HOCT, H COJEpIXKAHHE CHCTEM
CTaHJApTH3AIMH, CepTHOHUKAIUE H METpOJIOTHH
PecmyGnuku Kasaxcran, TamosxenHoro Coroza
Enumoro  SKOHOMHYECKOIO  IIPOCTPAHCTBA,
perHOHAJbHBIe M MEXKAYHApOJHBIE CTAHAPTHL
CXeMbl CepTH(QHKAIMH H JeKJIApHpOBAaHHS
OPOAYKIUH, MeETpOJIOTHUSCKHe HOPMBI U

B IBETHOM Copep:kaHue: OOGBEKTHI CTaHJApTH3ALWH, | [paBHiIa Ha HedTenepepabaTbIBAIOMIUK
" MeTaJUTyprUH, cepTHQHKAUY U MeTPOJIOTHH. 3aKOHOATeIbHAS H | IPeAUPHUSTHIX CTPAHBL.
- MeTamtypruueckas HOPMATHBHO-TCXHHIECKAs Gaza cHcTeM | YMeHmst: paboTaTh c HOPMaTHBHOH
Cramnaprsar % SKCIIePTH3a CHIPBSL, CTAHAAPTU3ALNH, TeXHHYECKOTO PEryJIHpPOBAHHMS, | MOKyMEHTAIMeH o METpPOJIOTHH,
Moayns . I/ SSM 2 HPOAYKTOB H OTXOZI0B | METPOJIOTMH M HOATBEPAUICHIST COOTBETCTBISL | CTANIAPTH3AUMM X ci:pmq)mcaunn, c
HHKCHEPHO- cepTH (I)I:IKauHﬂ BK 3206 £ B UepHO OOmeHayuHple M CHCI[HAJBHBIC METOJIBI | KOHTPOJIBHO-M3MEPHTEbHOM H HCIBITATEIbHOR 37,39
TeXHHYIECKUX HAYK 1 MeTpOJTOTHS E METaJULyPriu cTaHmapTH3amun. CxeMbl  CepTHQHUKANNM U | TeXHHKOM,  TEXHOJOTMYSCKHX  IIPOIECCOB
; JeKTapupoBaHKS. MeTo/pl M BHABL H3MEPCHWM. | NMPOM3BOACTBA MPOAYKUHH B He(Terazopoi
S Pacuer morpemHOCTE M HEONPECJCHHOCTH | OTPACIH CTPAHbI,
« nsMepennil. Texuudeckass ocHoBa Metposorud. | HaBbIkm: BriGopa HeOOGXOAUMOM HOPMATHBHON
Posb  MeKTYyHApOMHBIX CHCTEM MCHEIKMEHTa B | JOKYMEHTALIMH 1o CTaH/ap TH3ALWH,
HOBBIIICHAH KOHKYPEHTOCIIOCOOHOCTH | CepTH(HUKAIHH, METPOJIOTHH IIPH IPAKTHISCKOM
LIPS IPUSTHH. JICSATSIILHOCTH, [IPUMCHCHHS HEePEeOBBIX
OTCUSCTBEHHBIX U 3apyOeiKHBIX pazpaboToK IO
CTaHIAPTH3AIHH, CePTUPHUKAIINE X METPOJIOTHH,
paboTeI co CpeacTBaMu H3MEpEHHi,
METPOJIOTHISCKOTO 0GECIICUeHHS IPOU3BOICTB.
Prerequisites: Purpose: formation of theoretical knowledge and | Knowledge: The essence and content of
Physics, Higher practical skills in the field of standardization, | standardization, the system of state control over
Mathematics certification and metrology to solve problems of | compliance with the mandatory requirements of
Postrequisites: ensuring the uniformity of measurements and | normative documents on standardization,
Metallurgical expertise | quality control of products, services and works in | certification and metrology.
of raw materials, their professional activities Skills: Apply computer technology for planning
products and wastes in | Contents: Objects of standardization, certification | and conducting work on standardization in
non-ferrous and metrology. Legislative and regulatory | practice, rules for developing standards.
metallurgy, framework for standardization, technical regulation, | Competencies: forms the competence to
Metallurgical expertise | metrology and conformity assessment systems. | introducing changes and abolishing standards,
of raw materials, General scientific and special methods of | using the information base for standardization.
products and wastes in | standardization. Certification and declaration | On the history and information on the current
ferrous metallurgy schemes. Methods and types of measurements. | state of standardization, organization of
v Calculation of errors and uncertainty of | standardization activities, organizational and
. measurements. Technical basis of metrology. The | methodological bases of standardization.
= role of international management systems in
Module of Standartization, = improving the competitiveness of enterprises.
Engineering and Sertification BD/ SSM g 38,39
. > HSC 3206
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HHKeHepIiK-
TeXHHUKAJIBIK
FBUIBIM/IAD MOJYJH

Xumust

BII/
KK

Him
1207

15/15/15/50/10/15

IlocTpeKBU3UTTED:
Mertautyprusigarst
MaTEePHAITAHY,
MeTaJUITaHy JKOHE
MeTagapabl
TEPMUSUTBIK OHJICY,
JKAJIIBI
METAJLTYPrUSIIBIK
TEXHOJIOTHS,
MeETaJLTy prUsSJaFbl
3epTTeYAiH HEeTisr1
aictepi,
METAJLTYPrUSIIBIK
IIHKI3ATTHI KSIIEHI1
oHJICY HeTi3zepi,
METAJLTYPrUSIIBIK
npotuectepAin Koty
SHEPIeTHKACHI,
Du3HKAIBLIK XUMHUS
JKOHE TAIAYIbIH
(hU3HKa-XUMHSIIBIK,
anictepi, XUMUSIBIK
TEPMO/IMHAMHUKA JKOHE
SJCKTPOXUMHSL,
3KOXKYHeE JKOHE KYKBIK,
METAJLTYPrUSIIBIK
KeleH
KoCiHOpBIHIAPBIH
SHEPTUAMEH
KaMTaMachl3 eTy

MakcaTbI: 3aTTap/[blH, MeEXaHH3MJSDJIIH JKoHE
Gesrini Oip 3aTrapabl OacKanapblHa aMHAIIBIPY
TACLIACPiHIH Kazipri 3aMaHFbI HJIESICBIH
KaJIBINTAcTBIPY; MaTepHaJIAp/IbIH, KypaMIap/IbIH,
KOCBUIBICTAp/IbIH OPTYpJi TYpJIepiHIH KacHeTTepi,
XUMISUIBIK, DKCTISPUMEHTTEp Al KO0 MeH JKYprisyje,
ecenTep/i Melry/e, XUMUSUILIK SKCTIepUMEHTTep/IiH
HOTHIKEJIepIH TAJKbUIAYy Ke3iHJe TYKBIPBIMIAp/IBI
TYKBIPBIM/IAY1a XEMISDIBIK, OWIIay I, JaFAbLIAp b
JIaMBITY.

Masmynbr: XHMHSHBIH HETi3Ti YFBIMAApbl MeH
3aHmapbl.  BelopraHHKambIK — KOCBLIBICTAp/bIH
KIacTapbl.  ATOMHBIH — KyppUbIMBI.  J[. M.
MengeneepTi ~ Mep3iMai  3aHbl.  XHUMHSIIBIK
GaitranpicTap. Kypneni KochumbicTap. XHUMHSIIBIK
TepMOJUHAMHUKA.  XHMISUIBIK  PeaKIHsUIapIbIH
JKBULIAMBIFBL. XUMISUIBIK, Telle-TeH K MapTTaphl.
Epitinginepnin  TypJepi. OpHek  aficTepi
SPITIHAUICpAIH  KOHICHTpAIMsIChl.  Ty3aap/piy
ruaposmsi.  TOTBIFY-TOTBIKCBI3AAHY —IIPOIECTepi.
Onextposus nponecrepi. Kopposus. Metannap MeH
BeiimeTannap XUMHACHL.

BiiMi: XUMUSHBIH HeETi3ri TYCIHIKTEpi MeH
3aHAAPbIH; 3aTTBIH KYPBUIBICHIH, XHMHSIBIK
MPOLICCTEPIH SHEPTETHKACKIH JKOHE
KMHETUKAachiH Oinemi; Epitinginep Typajsl
JKQJIMBL  TYCIHIKTEPJi; XUMHSUIBIK SJICMEHTTED
MEH  OJapJbIH  KOCBUIBICTAPBIHBIH  KAJIIIBI
CHIIATTAMACHIH Oijei.

HNxemmiri: XUMHSUTBIK, TeHICYJIep i
KYPaCTBIPY/IbL, XUMHSUIBIK, PeaKIUSTHbIH
MYMKIHJITT MEH GarbIThIH GOJDKAYIBL op TYpIi
JKaFmaiiapia  XUMHSUIBIK,  KOCBUIBICTApBIH
MiHE3-KYJIKBI, FBUIBIMH JKOHE  JICTEMEJIK
anebueTTepl KOJIJaHy Ibl HTEPeIi.

JMarapichl: - cabakTapra JalbIHIBIK Ke3iHJIE
XUMUSUTBIK SKCIICPUMEHT 3KYPTi3y JKOHE aJIbIHFAH
HOTWIKCJICpAl OHJICY Ke3iHAE FhUILIMH JKOHE
SMiCTeMEIIiK  9AeOHMeTIICH  JKYMBIC  iCTeyre
JTaFIbLIaAHA BT,

KyziperTiiiri: eHIipicTik canaia )KaHe oJaH api
OKBITY Ke3iHJe KociOu OiliM MeH i1CKepJKTi
KOJITaHy KY3BIPSTTIriH KaJIBIITACTHIPA/IBL.

24,25




Monynas
HHIKSHEPHO-
TEXHHUYCSCKHUX HAYK

Xumust

B/
BK

Him
1207

15/15/15/50/10/15

IlocTpeKBU3UTHL:
MatepuanioBe/icHUC B
MeTaJUTyprHH,
MeTawioBeieHue U
TEePMHUYCCKas
06paboTka METaJUIOB,
Obmas
MeTaJLTyprudecKas
TEXHOJIOTHS,
OCHOBHbIE METO/IbI
HCCIIeIOBAHHUS B
MeTaJUTyprHH,
OCHOBBI KOMIUTCKCHOH
nepepaboTKu
METAJLIYPruIeCKOro
CBIPbSL,
TemnnosHepreTHKa
METAJLTY PrUYSCKUX
MPOIIECCOB,
OusnUecKast XAMHS 1
(HDUBHKO-XUMHUCCKHE
METO/Tbl AHAJTH3A,
Xumuieckast
TEPMO/TMHAMHUKA U
SJCKTPOXUMHSL,
DKOCHCTEMA U MPABO,
DHeproobecneueHue
TIp e ALPUATHH
METAJLIYPruIeCKOro
KOMITJIeKCa

ems: ¢dopmupoBaHUe COBPEMEHHOTO
NpefCTaBICHHS O BellecTBaX, MeXaHH3MAaX H
crocobax MpeBpaleHUs] OTHAX BeIlecTB B JpYTHe;
CBOMCTBAX  pa3fMYHBIX BHAOB  MAaTepHAJIOB,
COCTABOB, COCJHMHEHMH; pPa3BHTHe XHMHIECKOTO
MBIIUICHUST; HABBIKOB B IIOCTAHOBKE M NPOBECHAU
XUMHYISCKHX OKCIICPHMEHTOB, peNIeHHH 3ajad,
(dhopMyHpoBaHAU BBIBOJIOB, obcysKIeHIe
Pe3yILTATOB XUMHUIECKHX DKCIICPHMEHTOB.
Conmepxanme: OCHOBHbIC TIOHSTHS H 3aKOHBI
xuMud. Kitacchl HeopraHWYecKHMX CoeHHeHHUH.
CrpoeHne  aToma. Ilepuonuueckuii  3akoH
JI,M.Menneneera. XUMHYECKHE CBSI3H.
KommtekcHble COe/TUHEHHUS. Xumudeckast
TepMouHaMHUKa. CKOpOCTb XUMHUYSCKHX PeaKIHi.
VenoBHsT  XMMHYeCKOTO — paBHOBeCHS. — Buasl
pacTBopoB. CHocoGbl BBIpaKeHHUs] KOHICHTpAIHS
pactBopoB. I'mapomus cosel. OKHCIMTENbHO-
BOCCTAHOBHUTEJILHBIE MPOIECCHL Iporecest
snekTponmza. Kopposmsi. XuMEHS MeTamioB U
GeliMeTaIIoB.

3HaHMS: 3HACT OCHOBHBIC IOHSTHS M 3aKOHBI
XMMHH; CTPOCHHE BEI[ECTBA; DHEPIOTHKY H
KHHeTHKY XHMHUYSCKHX IIPOIeCCOB; oOIIHe
MOHATHS O PaCTBOpPAX; OOMIYIO XapaKTepUCTHKY
XMMHYSCKUX HJIeMEHTOB H HX COeTHHEHHH

VMennsa: yMeeT COCTAaB/LITh XHMHUECKHE
VpaBHEHHS, MPEACKA3bIBATh BO3MOXKHOCTh U
HalpapJieHHe XUMHISCKOH peaKIuH, IOBeIeHHe
XUMHISCKHX  COeJMHCHHH B  pasiHIHBIX

YCIIOBHSIX, HCTOJb30BaTh  HAYUHYIO  H
METOAHIECKY 0 JIHTepaTypy
HaBpmar: - mpHoOpeTaeT HaBBIKH paboThl ¢

HAaydyHOH M MeTOoJMUYEeCKOH JUTepaTypoH INpH
MOATOTOBKE K  3aHATHAM,  IPOBEJCHHS
XUMHIECKOTO OKCIIepHMEHTa H  oOpaboTKH
MOy IeHHBIX Pe3yJbTaToOB.

Kommetemipmmi:  GopMHpyeT  KOMIIeTeHIIHH
OpHUMEHEeHHsI NpodeCCHOHANBHBIX 3HAHUH H
YMEHHH @pH JajbHelimeM OOGyuYeHHH U B
MIPOU3BOJICTBEHHOHN chepe.

24,25




Postrequisites:
Materials science in
metallurgy,
Metallurgy and heat
treatment of metals,
General metallurgical
technology, Basic
research methods in
metallurgy,

Purpose: formation of a modern understanding of
substances, mechanisms and methods of
transformation of some substances into others;
properties of various types of materials,
compositions, compounds;  development  of
chemical thinking, skills in setting and conducting
chemical experiments, solving problems, drawing
conclusions when discussing the results of chemical
experiments.

Knowledge: knows the basic concepts and laws
of chemistry; structure of matter; energy and
kinetics of chemical processes; General concepts
of solutions; General characteristics of chemical
elements and their compounds

Skills: be able to make chemical equations,
predict the possibility and direction of a chemical
reaction, the behavior of chemical compounds in
various  conditions, use scientific and

ks Fundamentals of Contents: Basic concepts and laws of chemistry. | methodological literature
Py complex processing of | Classes of inorganic compounds. The structure of | Ability: - acquires the skills of working with
- metallurgical raw the atom. Periodic law of D. M. Mendeleev. | scientific and methodological literature in
Module of Chemical . BD/ Che 2 materials, T['herr.nal Chemical bon.ds. Complex connectl(.)ns. Cherplcal prepa.ratlon for classes,. conducting a chemical
. . Chemistry — power engineering of thermodynamics. The rate of chemical reactions. | experiment and processing the results. 24,25
Engineering HSC 1207 n ;i . iy .. .
. metallurgical Chemical equilibrium conditions. Types of | Competencies: - forms the competence to have
v processes, Physical solutions. Ways of expressing the concentration of | the skills to work with scientific and
- chemistry and solutions. Hydrolysis of salts. Redox processes. | methodological literature in preparation for
=z physical-chemical Electrolysis processes. Corrosion. Chemistry of | classes, conduct chemical experiments and
methods of analysis, metals and bimetals. process the results obtained; apply professional
Chemical knowledge and skills in further training and in
thermodynamics and the production sphere
electrochemistry,
Ecosystem and law,
Energy supply for
enterprises
metallurgical complex
IIpepexBH3HTTED: MakcaTpl: QH3HKaJIbIK XHMHS OkoHe ¢m3mka- | Bimimi: - XUMIUIBIK Tajqgay —oJiCTepiHiH
Xumust XUMBSUIBIK ~ TaJIJay  QMICTepi Typajibl JKaJlbl | TCOPHSUILIK HETi3epiH Oiesi;
IlocTpeKBU3UTTED: TYCIHIKTEpI KaJILIITACThIPY, MaTepusi | - Tanpmay smicTepiH sKikTeyi Oiei;
MeTamty prusiarst KOBFAJILICBIHBIH  SpTYpJii (opMmamapbiHblH e3apa | Mkemaimri: - TajggayielH THIMAI 9TiCTepiH
MaTepHaITaHy, opeKeTTecyiH, (H3MKAJLIK JKoOHe XHMHSUIBIK | JKoHe THIMJI cXeMaJapbIH KYpy/bl HTepesi;
MeTaJUITaHy JKoHe KYOBUIBICTApJbIH ©3apa OalNaHBICBIH 3epTTey; | aFmbIchl: GeffopraHHUKAJBIK 3aTTap ayMarbIHIa
MeTaJiap bl 3epTTeydiH  u3uKa-xUMIUIBIK  ofictepi (MK- | aHaMTHKANBIK, KOHIIETITY aJ/IbI JKOHE
TepMUSUIBIK, OHJILY, cnektpiep, SIMP-cmextpiep, AepuBaTorpadums) | JOTHKAIBIK JaFIbLIap/Ibl KOJIJaHAbL
MeTaJUTyprHsLIarbl GOWBIHIIA JaFbUIApAbI KAJIBINTACTRIPY; skydenmik | Kysiperrimiri: -- 3epTTeleTiH  HBICAHHBIH
3epTTeyAiH Herisri JKOHE FRUILIMH OHJIAy/IbI TAMBITY. KYPBUIBIMBI MEH XUMHSUIBIK KYPaMBIH aHBIKTAY
aaictepi MasmyHbl: OU3MKAIBIK XUMHS JKOHE OHBIH Gacka | OGoliblHIIA cayaTThl Garanay, Tajggay
FBUILIMAApMEH GaliIaHbICHL. XUMBUIBIK | >KaGIbIKTapbIH/Ia AHATHTHKAJIBIK SKCIIepUMEHTTL
v TepMOJUHAMHKA  Herisgepi.  TepMoaWHAMHKa | JKYprizy  JKoHe KOJIIaHy  KY3BIPETTIriH
- sagmapsl.  QazabIK  Teme-TOHK. XHMHSUIBIK | KaJbIITacThIPaIbL.
Ou3HKAIBIK 2 peaKIus JKBULIAM/IBIFBL XHAMBSLIBIK
XUMHSIIBIK, XHUMUS HKOHE BII/ FHF > PeaKIUsUIIAPIbIH MeXaHU3Mi MeH InapTTaphl. ['no6e,
HUHXKESHEpUS (usmka- TK HTA e T'enbMrosbIl SHEPTHUSCHIH, MPOLECTIH JKbUITAMIIBIK 29
MOy XUMHSUIBIK, 1210 2 KOHCTAaHTAChIH ecentey. EpiTiHinep jkoHe 0J1ap by
TajAay sAicTepi 2 KacueTTepi. DU3MKA-XUMHSUBIK TaJliay oJicTepi.
- BoabTaMMe TpHAIIBIK, CHeKTPOCKONHSIIBIK,
—

XpoMaTorpausUIbIK, HOH anMacy
XpoMaTorpadUsIIBIK TaJIay SJicTepi.




IIpepexBUZHTHI:
Xumus
IHocTpeKkBHINTHL:
MartepuanoBeneHIe B
MeTaJUTyprUH,
MeTawioBeieHue U
TepMHIeCKast
06paboTka METaJUIOB,
OCHOBHbIE METOABI
HCCIIeIOBAHUS B

Ieab: popMupoBaHue oOIMUX HPEICTABICHUN O
duszuueckol XUMHM U (DU3HMKO-XHMHUCCKHX
METOJIaX AaHaJIu3a, HW3yYCHHE B3aMMOJCHCTBHS
Pa3IHIHBIX dbopM  JIBHKCHHS MaTepuH,
B3aMMOCBSI3H  (DU3UUSCKUX W XHUMHUYCCKHX
SIBJICHUH;, (opMHpOBaHHE HABBIKOB 1O (BHU3HKO-
XHMHUYSCKUM MeTojaM ucciepoBanusa (MK-
crekTphbl, SIMP-cnektpel, aepusatorpadus),
Pa3BUTHE CHCTEMHOTO U HAYYHOT'O MBINLICHUSL.
Conepxanue: Ousnueckas XUMHUS U €€ CBSI3b ¢

3HaHMA: 3HaeT OOMmHe TOJOKEHHWI U
TeOpeTHUeCKHe OCHOBBI Kypca COBpeMeHHOM
¢dusnueckoiixumun U OXMA; mnepeuncn u
paccKakeT OCHOBHBIe IOHATHS 1-2 3aKoHOB
TepMOJHHAMUKH, HM3YUHTh H  paccKa3aTb
OCHOBHBIE MOHATHS TepMOXHMHIECKAX
MPOIeccoB, 3akoHa l'ecca W [Ba CJIeJCTBHS,
pasnIHUaTh OCHOBHBIC IIOHSITHA OHTAJBINH,
SHTpaldH, YCTAHABIHBATE H (OPMYJIHPOBATH
ypaBHeHHs Kupxrodda; pasnmuaeT ocHOBHbBIE

Z METaJULyPriu OpyruMu  HaykamMH.  OCHOBBI ~ XHMHUYECKOHM | HOHATHS H OIpe/esIeHHS [0 TeMaM.
Qusugeckas S TepMOTHHAMUKH. 3aKoHbI TepMOJHHAMHKHA. | YMeHHA: yMeeT OICHHBATh pPe3yJbTaThl
XHMAATHIK XHMUSI 1 FHF g ®aszoBoe papHOBecHe. CKOpOCTh XHMHUYECCKO# | (pa3oBBIX paBHOBeCI/HzI, TePMHUYESCKOTO aHAJH3A,
- ¢duzuKo- BA/ HM % peaKIvh. MeXaHI/ISMu H YCJOBHA MPOTCKAHHS | KPHBLIX OXIAXICHHA, CTPOHTE AHArpamMMy © 28
Moty i XUMHYECKHE KB A n XUMHYIeCKHX peaknuil. IIpoBesmeHme pacueToB | mpocTolf SBTEKTHKOM, JHarpaMMy TBEpJOTO
MeTO/IbI 1210 Py sHeprud  ['mGGca, IT'enpMrosbifa, KOHCTAHTHI | pacTBopa, JuarpaMMmy ¢ OOpa3’oBaHHEM
aHaM3a g CKOpOCTH IpoIlecca. PacTBophl M HX CBOMCTBA. | XHMHYECKOTO COSIHHECHHS,
b Mertomp! dusuKo-XxUMHUYeckoro aHamum3a. Meronsl | HaBbmm: nproGpeTaeT HABBHIKH IIPOBOJHTH
BOJIbTAMIIEPOMETPHIECKOTO, IPYIIIOBbIe KOJUIOKBHYMBI ¢ IIPENOIaBaTeIIMU
CHEKTPOCKOMUYECKOTO, xpoMaTorpadueckoro, | Mo JOMANIHAM H HHAHBHIYaTbHBIM 3aJaHHSIM H
HOHOOOMEHHOTO aHAJIH3A. 0606ImaTh NOTyIeHHbIe 3HAHHUSL.
Kommetemipmmi:  GopMHpyeT  KOMIIeTeHIIHH
IUITAHUPOBAHHUS OPraHU3alMd  JA0OPATOPHBIX
OKCIepHUMEHTOB  JUII  HM3YYeHHS  (H3HKO-
XMMHISCKHX  CBOHCTB  JBYXKOMIOHEHTHBIX
CHCTeM, 3JIeKTPOXHAMHIECKHX CBOTCTB
COeTHHEHHM.
Prerequisites: Purpose: formation of general ideas about physical | Knowledge: Bases of qualitative and
Chemistry chemistry and physico-chemical methods of | quantitative chemical and physical-chemical
Postrequisites: analysis; study of the interaction of various forms of | methods of analysis
Materials science in motion of matter, the relationship of physical and | Skills: Apply the skills and techniques of
metallurgy, chemical phenomena; formation of skills in physico- | analytical  experiments in  technological
Metallurgy and heat chemical research methods (IR spectra, NMR | processes, choose the optimal method of analysis
treatment of metals, spectra, derivatography); development of systematic | and make a rational analysis scheme.
Basic research and scientific thinking. Ability: acquires the skills to conduct group
methods in metallurgy | Contents: Physical chemistry and its relation to | colloquia with teachers on homework and
other sciences. Fundamentals of chemical | individual assignments and summarize the
thermodynamics. Laws of thermodynamics. Phase | knowledge gained.
equilibrium. The speed of the chemical reaction. | Competencies: forms the competence to analyze
b Mechanism and conditions of chemical reactions. | inorganic and organic substances by chemical
Physical = Carrying out calculations of Gibbs, Helmholtz | and physicochemical methods of analysis.
Chemistry and PhC = energy, process rate constants. Solutions and their
Module of Chemical Physico- BD/ hPh 2 properties. Methods of physico-chemical analysis. 28
Engineering chemical EC MA N Methods  of  voltammetric, spectroscopic,
Methods of 1210 S chromatographic, ion exchange chromatographic
Analysis N analysis.
w
—




IIpepekBU3NTTED:
Xumust

MakcaThl: XUMHSIIBIK TPOIECTEP MEH XUMHSIBIK
KYOBUIBICTAP/IBIH  3aHIBUIBIKTAPBl,  XUMHSJIBIK

Bimimi: TepMmMoauHaMHKa 3aHBIH OKyHeneTy,
KaJIBIOTB  Kapjadmapmarsl  I'ecca  3aHbIHA

IlocTpeKBU3UTTED: TEPMOJMHAMUKA MCH DSJICKTPOXMMHSHBIH HETI3ri | HETi3fesil XUMUSUIBIK PEeaKIMsIap/bIH KbLIY
MeTamty prusiarst 3aH/IBUIBIKTAPbI, OJIAP/bl SPTYPJ TCOPUSUIBIK JKOHS | oCepiH aHBIKTAY , XHMHSJIBIK KHHCTHKAHBIH
MaTEePHAITAHY, MIPaKTUKAJIBIK SCeITep i MeNTy/e KOJJIaHy Calachl, | HeriziMeH KaTaJM3eyAiH HeTI3r1
MeTaJUITaHy JKOHE (DU3HKA-XUMHSUIBIK ~ OKCIICPUMEHTTSp  JKYPrizy | TyciHikTeMelnepiH Giieni.
MeTagapabl JTaFAbLIApBI, SKCICPUMEHTTIK aepektepai onyey | Hkemminiri: Kupxrodd TteHneyi OGoitbrHma
TEPMUSUTBIK OHJICY, aiicTepi  JKOHE OKCINCPUMCHTTIH  KATCIIKTEpiH | KE3KEJIeH TeMIIepaTypana JKYPeTiH XHMUSIIBIK
MeETaJLTy prUsSJaFbl eCKepe OTHIPBIN, OJapJpl TYCIHIIPY Typajibl | peakIMsUIap/bIH KbUTYy THIMIUITH ecenrey,
ha 3epTTeYAiH HEeTisr1 TYCIHIKTEp/li KaJIbINTACTHIPY. XHMHSUIBIK, PpeaxIusLIIap JbIH JKbLITAM/IBIK,
= aaictepi MasmyHbI: XUMHSUTBIK, TSPMOJIMHAMHUKA. | KOHCTAHTBHIH AHBIKTA. Vbl HTEPETi.
XHMESUIBIK XUMUBSIIBIK g TepMoaMHAMHUKAHBIH HOJJIIK kKoHe GipiHmn 3aHpl. | J{arabichl: T'ube woHe TeasMroisna
P —— TepMOJUHAMHK BII/ HTE - T'ecc 3ampl. H-TepMOZ[I/II:IaMI/IKaHLIH GacTalnybl. | SHEPTHSICHIHBIH MOJIIMIepiMEH XI/IMI/IS{J’IL.IK 30
Moy a JKoHe TK 1210 n XUMHUSIIBIK, Tel'[e-TeH.[[lK. ONeKTPOXUMHUSL. | peakIsIapabIH 6aF.I>IITI>IH. JKoHe COHF.LI eHl.M
3JTEKTPOXHUMHUS S DNEKTPOXUMHUSIIBIK Tiz6ex JKOHE OHBIH | aJyJaFbl JKYprisiieTin YpAicTepiy
@ KoMIOHeHTTepi. Dnekrposus. Dapaneidlt 3aHmapbl. | MyMKIHAIKTSpiH aHBIKTAAM/IBL.
n Onektpon Teme-terairi. BombrT 3ampl. Hepuer | Kysiperrimiri:  DiexTpoMetamunyprusi  MeH
Tengeyi. DIEKTPOATAP IbIH JKiKTenyl. | OaJIKBITylaFbl — SKCICPHMEHT  HOTHXKEJICPiH
ONeKTPOXUMHUSUIBIK ~ Ti30SKTep JKOHE OJapJblH | Taujay, KOppPO3WSIFA Kapchl — HPOTPECCHBTL
JKIKTEIyi. TambBaHUKATIBIK, 3JICMEHTTIH | SJICKTPOXUMHUSIIBIK TEXHOJIOTUSTHBI KYpy
TEPMOJMHAMUKACKL. MeTamnap/plH aHOATHI epyi. | JaFJbUIapblH KaJbINTACTHIPA/IbI
MeTannap/apIH 5JIeKTPOXUMHSIIBIK KOPPO3HSICHI. Op
TYpJi TemmepaTypa MeH (asaliblK e3repicTepiH
XUMUSUIBIK, ~ PCaKIMSUIAPBIHBIH  JKBLUIY  SCepiH
ecenTey.
IIpepeKBU3NTHI: ean: (hopmupoBaHue MpeACTaBIICHHH o | 3Hanms: 3Haer oOmMe  MOJOKEHHS |
Xumust 3aKOHOMEPHOCTSIX ~ XMMHYESCKHX MPOIECCOB M | TCOPSTHUSCKHE OCHOBBI Kypca COBPSMEHHOM
IlocTpeKBU3UTHL: XUMHYCCKUX  SBJICHHH, OCHOBHBIX  3aKOHOB | (HU3MYESCKOH U KOJUIOWTHOU XMMHU, ISP CUUCITIUT
MatepuanioBe/icHUC B XUMHYCCKOM TEPMOJUHAMUKHA W ICKTPOXUMHH, | M PACCKAKET OCHOBHBIC MOHSTUS 1-2 3aKOHOB
MeTaJUTyprHH, 00J1aCTH WX NMPUMCHCHHS B PCUICHUM Pa3IMYHOTO | TCPMOJMHAMMKH, M3Y4UWTh M paccKasarh
Mertawoseienne 1 pola TCOPSTHUSCKMX UM TPAaKTHUSCKUX 3aJ1au; | OCHOBHBIC TOHSITHS TEPMOXUMHICSCKHX
TEePMHUYCCKas HABBIKOB MPOBEACHHS (DU3MKO-XMMHYESCKUX | MPOLECCOB, 3akoHa lecca W JiBa CICICTBHSA,
06paboTka METaJUIOB, SKCHEPUMEHTOB, croco6oB 00paboTKK | pa3iaM4aTh OCHOBHBIC MOHSTHS DHTAJBIIHH,
OCHOBHbIE METO/IbI SKCHEPUMEHTAIBHBIX JAHHBIX U UX HHTEPIPESTAIMN | SHTpPAIMH, YCTaHABJIWUBATh W (DOPMYJIHPOBATH
HCCIIeIOBAHHUS B C YU4ETOM OIMHMGOK SKCIISPUMEHTA. ypaeHenus Kupxrodda, pasnuuate OCHOBHBIC
MeTaJLIypruu Conepxanme: XUMHYECKas  TSPMOJHMHAMMKA. | TOHATHS U ONPEICIICHUS IO TEMaM.
Hynepoii u HepBbIil 3aKOH TSPMOJUHAMUKH. 3aKOH | YMeHMA: YMEeT OIICHUTH Pe3yJIbTaThl (pazoBhIX
Tecca. Il-Hawano TePMOJMHAMHUKH. XUMHUYSCKOS | PABHOBECHM, TEPMUUSCKOTO AHAIN3A, KPHBBIX
i paBHOBeCHE. DICKTPOXUMHUSL. DJICKTPOXHUMHUCCKAsA | OXJIAXKICHHH, CTPOUTh JUArpaMMy ¢ IPOCTOH
> menb M ©¢ KOMIIOHSHTBI. OJCKTPOJH3. 3aKOHBI | BBTEKTHKOM, JHATPAMMY TBEPJOTO PACTBOPA;
Mojtyitb Xumudeckast g Qapajeda. OnekIpojHoe  paBHOBecwe. 3akoH | HaBbmkm: mpuoOpeTacT HaBBIKM IPOBOJUTH
CHIMEecKas TepMOJUHAMHK B/ HTE e Bomnbra. VYpaBHenue Hepucrta. Knaccupukanmsi | rpynmoBble KOJUIOKBHMBI € HPENOJaBaTSIISIMU 31
—— aun KB 1210 N DJICKTPOJIOB. DJIGKTPOXMMHUECKHe ILelM M HX | [0 JOMAaNIHUM M HHIWBHAYAJIbHBIM 33/ aHUSIM U
3JTEKTPOXHUMHUS S KJIaCCU(pUKATHS. TepmoguHamMuka | 0Go6mATE NOTYyYSHHbBIC 3HAHUS.
« rJIbBAHHYECCKOTO JIeMeHTa. AHOAHOE pacTBopeHre | KommereHmipmm — gopMmupyeT — KOMICTSHIIMH
" MEeTaJUIOB. DIEKTPOXHUMHUUECKAs KOppo3us | IUIAHUPOBAHUS OPTaHU3AIUI0 JabOpATOPHBIX
MEeTaJUIOB. Pacuer TEIUIOBBIX 3G GeKTOB | SKCHEPUMEHTOB  JUISL  W3Y4YCHHUS  (U3HKO-

XUMHUUCCKUX PEaKIMi W SHEPro3aTpaTr MOJIYUSHHUS
MPOJTYKIINH.

XHUMHYCCKHX  CBOMWCTB  JBYXKOMIIOHSHTHBIX
CHCTEM, SJICKTPOXUMHYCCKUX CBOMCTB
COeTHHEHHM.




Prerequisites:
Chemistry
Postrequisites:
Materials science in
metallurgy,
Metallurgy and heat
treatment of metals,
Basic research
methods in metallurgy

Purpose: formation of ideas about the laws of
chemical processes and chemical phenomena, the
basic laws of chemical thermodynamics and
electrochemistry, the scope of their application in
solving various kinds of theoretical and practical
problems; skills of conducting physico-chemical
experiments, methods of processing experimental
data and their interpretation  considering
experimental errors.

Contents: Chemical thermodynamics. The zero and

Knowledge: To systematize the laws of
thermodynamics; Determine, on the basis of
Hess's law, the thermal effects of a chemical
reaction under standard conditions. to present the
fundamentals of chemical kinetics and basic
concepts in catalysis

Skills: Calculation by the Kirchhoff equation
thermal effects of a chemical reaction at any
temperatures. Determine the rate constant of a
chemical reaction.

w
- first law of thermodynamics. Hess's law. II-the | Ability: acquires the skills to conduct group
Chemical = beginning  of  thermodynamics. Chemical | colloquies with teachers on homework and
Module of Chemical thermodynamic BD/ ChT é equili.brium.. Electrochemistry. Ele(I:trochemiczyll individual as.signments and generalize the
Engineering s and . EC E = circuit and its coml.)(.)ne?nts. Electrolysis. Faraday's | knowledge galned.. . 31
electrochemistr 1210 L laws. Electrode equilibrium. Volt's law. The Nernst | The  competencies form the  planning
y 2 equation. Classification of electrodes. | competencies, the organization of laboratory
- Electrochemical circuits and their classification. | experiments to study the physicochemical
- Thermodynamics of a galvanic cell. Anodic | properties of two-component systems, the
dissolution of metals. Electrochemical corrosion of | electrochemical properties of compounds.
metals. Calculation of thermal effects of chemical | Competencies: forms the competence to the
reactions of various temperatures and phase | magnitude of the Gibbs and Helmholtz energy is
changes. the drection of the chemical reaction and
determine the possibility of carrying out the
processes in order to obtain the final products.
Explanation of methods for protecting metals
from corrosion
IIpepekBU3NTTED: MaxkcaThbI: MeTaJLTy pTHSUIBIK oHxipic | Bimimi: MeTammyprus eHIIpICIiHIH  THNTIK
MeTamTy prusuibik MPOICCTEPiHIH  TCOPUSUILIK  HETI3ICpiH  JKOHE | TOXHOJOTHSUIBIK — HPOLCCTePiHIH — TSOPHSUIBIK
MPOTCCTEPIIH arperaTTap/iblH XKbUly eceiH 3epTTey. HeTi3iH Oie/Ti; TUIITIK TSXHOJIOTHSJIBIK, YPAICTEP
TEOPUSLIBIK, HETi3/1epi, MasmyHbI: MeTtamwtyprus OHJIIpICTepiHIH | MCH amnapaTTap/blH Heri3ri ecentey sicTepin;
TYCTI MeTaJAap arperaTTapblH/ia OKYPeTiH THNTIK NpPOLSCTepAiH | JKOFaprhl TeXHHKA-3KOHO MHUKAJIBIK,
OHJIIPY TSXHOJIOTUSCHI, | TCOPHUSUIBIK HeTizAepi. MeTaJulyprusuiblK, | KepceTKimTepiMeH SPCKIICIICHETIH
Kapa MeTajgap OHIIpY | TeXHOJOIWSIApJABIH [HApOMeXaHWKAJNBIK JKoHe | 3KaOJbIKTapIbl JKaHama JKeTUIIIPY
TEXHOJIOTUSICHI JKBUIy-Macca ajMacy mporectepi. Teme-TeHIiK | mpHUHIUNTEpiH Oije .
IlocTpeKBU3UTTED: OIapTTapbl, MATSPHAIBIK  Tele-TSHMIK koHe | Mkemaimiri: MeTauryprus oHAIpiCiHiH Herisri
MeTasuy prusuIbIK METAUTypTHSUILIK, ~ TeXHOJNOTWSUIAPABIH  JKBULY | arperaTTapblH — aHaH3Jey, ecelTey  JKOHe
sKabIpIKTAp MEH MPOIIECTEPiHIH KHHETUKACHI. KYPacThIpyJia IPOIECTEP/IiH TCOPHSUIBIK HETi31H
MalIHHajIap, TYCTi Kouty mpomectepi, KBUIy aiMacy SKaOABIKTApBI | KOJTaHybI HTepei.
% skone Kapa metannap JKOHE OHBI ecenTey. MeTauTyprusubIK xkaOapikTarel | Jdarmpicsl:  JKoGamayga  Tamam — eTiseTiH,
- OHAIpiciH Macca aJMacy IpornecTepi. MeTaJUIyprus OHJIIpiCiHIH arperaTrapbiH
Meranyprasit % ABTOMATTAHIIDY Kprzapipy wOHE Ky#Haipy mporiecTepiHiH, 6amq>ny OHJIPICITIK MaliiaiaHyaa, IPOIECTEPIiH Heri3ri
XAMHUSUBIK, LK ORTipicTiR EIT/ MO 2 HeTi3gepi, Y HTaKThI TOLIECTEPiHiK  TeXHOJIOTHILIK  NapaMeTpiepi. | SARABUILIKTAPIN KOJUIAHYFa MArAbUIaRatel .
HHKEHePHS arperarraphi TK AP ~ MeTaJUTyprus, M?TaJ'IIJ'I?/]I)FI/ISUILIK KOH/IBIPFBLIAPIbIH xblly | Kysipertimiri:  Metawtyprust  oHJIpiCiHIH 32
MOy MeH npotiecTepi 3211 = MeTaJUTypTHSUIBIK, THIMALTITH TATTAY  OKOHE 6ara.nay. TH/POMOXAHHKATBIK wOHE HBLTYaIMacy
— HeXTapabl sxobanay, MeTawTyprisuiblK  MSIITep/iH JKYMBICHI Ke3iHme | mpomecTepi GoiblHma Oimimaepfi >kyHemeyni
S Konseptep enpipici JKBUTY OaJTaHCTAPBIHBIH CENTEYIICPIiH JKYPTi3y. KaJIbINTACTHIPA/IBL.
o

JKOHe 6OJIATTBI
Y3IKCi3 KYIo
TEXHOJIOTHSCHI




IIpepexBUZHTHI:
Teopetnueckue
OCHOBBI
MeTaJUTyprHIecKHX
MPOIECCOB,
Texuomorust
MPOU3BOACTBA
I[BETHBIX METAJUIOB,
Texuomorust
MPOU3BOJICTBA TePHBIX

Iesn: m3yUeHHe TEOPETHISCKUX OCHOB IIPOLIECCOB
METaJUTypTHUeCKHX TIPOHM3BOACTE H  TeIJIOBOH
paboThI arperaTos.

Conmepxanme: TeopeTHueckHe OCHOBBI THIIOBBIX

IIPOIECCOB, IIPOTEKAIOIUX B arperarax
METAJLUTYPIrUYSCKHUX IIPpOU3BOACTB.
rPIZ[pOMeXaHI/I‘IeCKI/Ie W TeIUIO- MaccoOoOMeHHbIE
TIPONECChL METAJLUTYPIrUYCCKUX TEXHOJIOTHH.

Yenosusa PpaBHOBECHS, MaTepHaJ'ILHLIﬁ GanaHc
KHHETHKA THUIIOBBIX IIPOLECCOB METAJUTyPIrAUCCKUX

SHanua: 3HaeT TEOPETUICCKUC OCHOBBI
THUIIOBBIX TEXHOJIOTHICCKUX TIponecCoB
METAJUTYPTHUCCKUX TIPOU3BOACTB, OCHOBHEIC
METOJBI pacueTa THUIOBBIX TEXHOJOTHYCCKUX

IpOIeCCOB M allllapatos; MPHHIMIOB
pa3paboOTKH  HOBOTO M MOJCPHH3AIHU
CYIIECTBYIOMETO 06opyAOBaHHS,
OTIIHYAIOMET OGS BBICOKHMH TeXHHKO-

SKOHOMHUYCCKHUMHU IMTOKa3aTSIIIMHA.
YMeHusn: YMEET CUCTEMATHU3UPOBATE 3HAHUS 110

Z METaJUIOB TeXHOJIOTHH. THAPOMEXaHHISCKHM M TeIUIOMAccOoOOMEHHBIM
Tporeccst 1 § IHocTpeKkBHINTHL: Tennossie TIPOIIECCHI, TeIUIOOOMEHHOE | IIpoIleccaM MeTaJUTyprHUeCKHX IPOU3BOJCTB;
Mojtyitb arperats! PAM . MeTastypraaeckoe obGopygoBaHHe H ero pacueT. Maccoo6mennrle | HaBbmm: mproGpeTaeT HABBHIKH NpHMEHEHHS
BA/ 2 oGopyjoBaHHE U MPOIECChI B METAJLTYPTr HIeCKOM 05G0py TOBaHHUH. TeOPETHUECKUX OCHOB IIPOISCCOB I aHAJH3A,
XHMHUYECKAast MeTaJUTypruuec P bl 36
WHBKCHOpH onx KB 3911 n MamuHbl, OCHOBBI TexHonornveckre mapaMeTphl IPOIECCOB HAIPeBa | pacdeTa M HPOSKTHPOBAHMS  OCHOBHBIX
HIpoH3BOICTS " aBTOMATH3AITHI U oOXwWra, IUIABWIBHBIX IPOIECCOB. AHAJM3 H | arperaToB MeTALTyprHIeCKHX NPOU3BOJICTB
= MPOU3BOACTBA OIleHKA TeIUIOBOH sddexruBHocTH | KoMmerenipmi: ¢opMHpyeT KOMICTCHITHH B
2 [[BETHBIX H YePHBIX METaJUTypTHUeCKHX ~ YCTaHOBOK.  IIpoBesieHHe | 3HaHMH OCHOB 3aKOHOMEPHOCTEH IIPOIECCOB,
MeTaJUIoB, pacdeToB TeIUIOBHIX OalaHCOB TIpH paGoTe | TpeGyeMbIMH pu MPOSKTHPOBAHUH,
IMopomkosast MeTaJUTyprHIecKUX Mevei. NPOU3BOJCTBE M OKCIUTyaTalldM AarperaToB
MeTaJUTypris, MeTaJUTypTHYeCKUX IPOU3BOJCTB.
ITpoexTupoBanue
MeTaJUTyprHIecKHX
nexos, TexHoorHs
KOHBEPTOPHOTO
MPOU3BOJCTBA U
HeTpepbIBHOH
PAa3IHBKH CTAIH
Prerequisites: Purpose: to study the theoretical foundations of | Knowledge: Knows the theoretical bases of
Theoretical metallurgical production processes and thermal | typical technological processes of metallurgical
foundations of | calculation of aggregates. productions; basic methods of calculation of
metallurgical Contents: Theoretical foundations of typical | typical technological processes and apparatus;
processes, Technology | processes occurring in aggregates of metallurgical | principles of developing new and modernizing
of production of non- | productions. Hydromechanical and heat and mass | existing equipment, which is characterized by
ferrous metals, | transfer processes of metallurgical technologies. | high technical and economic indicators.
Technology of | Equilibrium conditions, material balance and | Skills: to apply the theoretical foundations of
production of ferrous | kinetics of thermal processes of metallurgical | processes for analysis, calculation and design of
metals technologies. the main aggregates of metallurgical production
Postrequisites: Thermal processes, heat exchange equipment and its | The basis of the laws of the processes required in
v Metallurgical calculation. Mass transfer processes in metallurgical | the design, manufacture and operation of
- equipment and | equipment. aggregates of metallurgical industries.
Processes and % machine.s, Basics of | Technological pz.lrameters of heating anc.l firing Ability.: acquires .the skills to apply the
Module of Chemical ageregates of BD/ PAM 2 automat.lon of processes, melting processes. Analysis gnd theoret.lcal founc.latlons of. processes for the
Engineering metallurgical EC P ~ production of non- | evaluation of thermal efﬁc?lency of metallurgical | analysis, calc.:ulat.lon anc.l design of the main units 33
productions 3211 = ferrous and ferrous plaI.ltS. Carrying (?ut calculations (?f thermal balances | of metallurgical industries
ha metals, Powder | during the operation of metallurgical furnaces. Competencies: forms the competence to
S metallurgy, Design of systematize knowledge on hydromechanical and
o

metallurgical ~ shops,
Technology of
converter  production
and continuous casting
of steel

heat and mass exchange processes of
metallurgical industries.




IIpepekBU3NTTED:
MeTa/uty prusuibIx,
MPOTCCTEPIIH
TEOPUSLIBIK, HETi3/1epi,
TYCTI MeTaJap
OHJIIPY TSXHOJIOTHSICHL,
Kapa MeTaJyiap eHIipy

MakcaTbl: METALIYPrus OHEPKACIOIHICTI KBLTY
JKOHE Macca ajMacy IpPOLECTepiHiH TeOPHSUIBIK
HETI3ACpiH 3epTTey.

Masmynsr:  BacTanmkel  KoHe — IIeKapasblk
KaFJaiiap/ia sKplly MeH MacCaHbI TAaChIMaJIIay AbIH
TCOPHSUIBIK Herizzepi. MeTamTyprusuibIK
eI TSP AiH MaTePUAJI/IBIK XKOHE KbLTy OaaHCTAPbIH

bimimi: MeTamyprus  eHIIpICIHIH — THNTIK
TeXHOJIOTHSUIBIK,  NIPOICCTEePIHIH  TCOPHSUIBIK
HETi3iH, THUNTIK TSXHOJOTHSUIBIK YPAICTSp MEH
anmapaTTapAblH  HETi3ri  ecentey  dicTepi;

JKOFAPFBI Te XHUKA-3KOHO MUKAJIBIK,
KOpCETKII TepiMeH SPCKIICIICHETIH
JKaOIBIKTAp BT JKaHala SKETUTIPY

v TEXHOJIOTHSICHI skacay. OKpoly mpomecTepi, KBUTy  ajMacy | HPHHIHNTEpiH Gieni.
Meranyprusyia g IlocTpeKBU3UTTED: JKaOIBIKTAPBI JKOHE OHBI ccenrey. Mxemaisiiri: MeTajuTyprusi OHNIPIiCIiHIH HeTisri
= MeTasuy prusuIbIK MeTauTyprasinarsl Macca ajMacy HpoIlecTepi MeH | arperaTTapblH — aHAIH3JCY, ecelTey  JKOHe
XUMHSIBIK M):::)::Zyajf;la{sy EIT/ MZh é sKabIpIKTAp MEH anmapaTTapsl. OHnraiibl OTKa TO3IMAI | KYpacThIpyJa NPOLECTEPAiH TEOPHSUIBIK HETi31H
HHmeHepr{ nporecTepi TK MPA = MalIMHaIap, TYCTL MaTepI/Ia.J'I,Z[aIZE[I.)I TaHaay TeXHOJ'I().FI/IISICLI. Kp3apipy | Kommamynaer urepeni. o 32
MOJTyJI oHe 3211 > HoHe .Kgpa MeTaJap JKOHE KYHAipy TIPOLIECTEPiHIH, 6am<l>n?/ JlarapIchI: )K06an'f1y.}:[z.1 | Talan - eTieTH,
anmaparrapsi = OHAIpiciH TPONECTEPiHiH  TeXHONOMMULIK MapaMeTpiiepl. | METALIYPIHA  OHIPICiHIH arperaTTaphis
S ABTOMATTAH/BIPY MeTasuy prusuIbIK KOH/TBIPFBIIAPIBIH JKBULy | OHAIPICITIK HalijajaHy/a, IpoLeCTepAiH HeTi3ri
@ Herizaepi, YHTAaKThI THIMAUITNH TaIIay JKOHE Garanay. | 3aHIBUIBIKTAPBIH MEHICPYAL JIaFJbLIAHA/IBL.
METaJLTy PIys, MeTawTyprusuiblk  TIEIITEPIiH JKyMbIchl Kesinge | Kysiperrimiri:  Mertamumyprus — eHpipicinig
MeTaJUTypTHSUIBIK, JKBLTY GaslaHCTAPBIHBIH €CeNTeYJIePiH KYPTri3y. THAPOMEeXaHUKAJIBIK JKOHE JKBLITyaIMacy
nexTapapl xobanay, mponiecTepi  GoliplHIIA OimiMaepai  Kyleney
Konseptep enpipici KY3BIPSTTIJIIH KAJIBIITACTBIPAIBI
JK9He GOIaTThI
Y3IKCi3 KYIo
TEXHOJIOTHSICHI
IIpepeKBH3UTHI: Iesn: H3ydeHHe TeOPeTHUYSCKHX OCHOB TeIDIO- M | 3HAHMS: 3HAaeT THIOBLIE IPOIIECCH XEMUISCKHX
Teopemnueckue MaccooOMEHHBIX IIPOLECcCOB UL aHANIM3a, pacieTa | IPOU3BOJACTB;
OCHOBBI H TPOSKTHPOBAHHWS OCHOBHBIX alllapaToB B | - CHCTeMaTH3HPOBATh 3HAHUS o
MeTaJUTyprHIecKHX MeTaJUTyprHuecKOd IPOMBINUICHHOCTH; HABBIKOB | THAPOMEXaHHUSCKHM H TeILIOMAcCOOOMEHHBIM
MPOIECCOB, oTpe/eNIeHHs] ONTUMANIHBIX ITApaMeTPOB OCHOBHBIX | IpoIleccaM XHMHUSCKOH TeXHOJIOIHH;
Texnonorus MPOIECCOB MeTAJUTyPIHISCKHX TIepe/IesIoB. - OOBACHSITH (U3MIECKYI0O OCHOBY THIIOBBIX
MPOU3BOACTBA Conmepxanme: TeopeTHUeckHe OCHOBBI IepeHOCA | MpoIleccoB XHMHUECKOH TEXHOJIOTHH;
I[BETHBIX METAJUIOB, Tellla U MAacchl IPH HAYaJbHBIX M TPAaHHUHBIX | YMeHHA: yMeeT KIACCH(HUIMPOBATH OCHOBHBIC
Texnonorus yCIOBHAX. TeIUIoBble IIPOIECCHI, TeIDIOOOMEHHOE | IPOIISCCHI u anmapaThl XUMHIECKAX
MPOU3BOJICTBA UepHEIX | oOopyJoBaHHe H ero pacueT. MaccooOMeHHbIe | NIPOH3BOJCTB;
MeTaJUIoB MPOIECCHI K AlllApaThl B MeTAJUTYpTHH. TeXHOOTHH | -  yMeeT  paccUMTBIBATL  OCHOBHOS U
IHocTpeKkBHINTHL: BBIGOpa ONTHMAJIHBIX OTHEYIOPHBIX MATepHAJIOB. | BelmoMmorareabHoe oOCOpYAOBaHHME  THUIIOBBIX
MeTastypraaeckoe TexHonornveckre mapaMeTphl IPOIECCOB HATPEBAa | XUMHTIECKHMX IPOM3BOACTB.
oGopyjoBaHHE U A oOXWra, IUIABWILHBIX IpolieccoB. AHamm3 H | HaBbIkM: NmpuMeHATH HOSyUeHHbIe 3HAHHS B
Z MamuHbl, OCHOBBI OIleHKA TeIUIOBOH 5GPeKTHBHOCTH | KOMaHJe IpH pacieTe H NPOSKTHPOBAHHH
Termo u § aBTOMATH3AITHI MeTaJUTypTHUecKHX ~ yCTaHOBOK.  IIpoBeneHHe | OCHOBHOTO XMMHMYECKOTO 0GOpPYHOBAHHS,
Mojtyitb MACCOOOMEHHLL T™MP . MPOU3BOACTBA PacteToR MaTepHAILHBIX H TEILIOBLIX 6GalaHCOBIPH | -  ONpedeiTh ONTHMaJbHBIC  HapaMeTphl
BA/ 2 [[BETHBIX H YePHBIX paboTe MeTaJUTypIHUeCKHUX HedeH. OCHOBHBIX IIPOIECCOB XUMHISCKAX
XUMHYEeCKas € MpoIecChl U KB AM h METAIIOR HIpOH3BO/ICTE. 36
HUHXKESHEpUS anmapartsl B 3211 . ’ .
- " IMopomkosast Kommetemipmmi:  GopMHpyeT  KOMIIeTeHIIHH
= MeTaJUTypris, MPHUMEHEHHUS] TEOPSTHISCKUX OCHOB IPOIIECCOB
2 ITpoexTupoBanue XMMHIeCKOH TeXHOJIOTHH Ul aHAJIH3a, pacdeTa
MeTaJUTyprHIecKHX H OpOSKTHPOBAHHS OCHOBHBIX  alllapaToB
nexos, TexHoorHs XUMHYECKUX NIPOU3BOJICTB.
KOHBEPTOPHOTO
MPOU3BOJCTBA U
HeTpepbIBHOH

Pas3jIUBKH CTAJIA




Prerequisites:
Theoretical
foundations of
metallurgical
processes, Technology
of production of non-
ferrous metals,
Technology of
production of ferrous
metals

Purpose: to study the theoretical foundations of heat
and mass transfer processes in the metallurgical
industry.

Contents: Theoretical foundations of heat and mass
transfer under initial and boundary conditions.
Compilation of material and thermal balances of
metallurgical furnaces. Thermal processes, heat
exchange equipment and its calculation. Mass
transfer processes and apparatuses in metallurgy.
Technologies for choosing optimal refractory

Knowledge: Theoretical bases of typical
technological — processes of metallurgical
productions; basic methods of calculation of
typical technological processes and apparatus;
principles of developing new and modernizing
existing equipment, which is characterized by
high technical and economic indicators.

Skills: To apply the theoretical fundamentals of
processes for analysis, calculation and design of
the main aggregates of metallurgical production

2
-
Heat and Mass = Postrequisites: materials. Technological parameters of heating and | To master the principles of the regularities of the
. Transfer HMP > Metallurgical firing processes, melting processes. Analysis and | processes required in the design, manufacture
Module of Chemical BD/ A . . . . . .
. . Processes and AM b equipment and | evaluation of thermal efficiency of metallurgical | and operation of aggregates of metallurgical 33
Engineering . EC \ . . . . . .
Apparatuses in 3211 L machines, Basics of | plants. Carrying out calculations of thermal balances | industries.
Metallurgy b automation of | during the operation of metallurgical furnaces. Competencies: forms the competence to
S production of non- systematise knowledge on heat and mass
« ferrous and ferrous exchange processes of metallurgical industries.
metals, Powder
metallurgy, Design of
metallurgical ~ shops,
Technology of
converter  production
and continuous casting
of steel
IIpepexBusuTTEp: Makcatpl: arjoMmepar, TyHipmiikTep, JgoMHa | Bimimi: [moHAI  OKy  HOTHIKECIHAE  aJFaH
Ouszuxa, Xumus, MemTepinse, KOHBepTepJIepae, SJCKTp | TeOpHSUBIK OUIIMIepAl IKbLIydSHepreTHKAJBIK
Mawman/pIKKa Kipicrie, MmemTepinae madga GoJIAThIH JKBLIY 3KOHE Macca | OHJIPIC casllachlHAA € HAIPICTIK-TEXHOJIOTHSUIBIK,
Tyeti MeTanmap w1 ajMacy IpoliecTepi TypaJibl, arjJoMepallisUIbIK, | KOHCTPYKTOpPJBIK JXOHE 3epTIey KYMBICTAPHIH
OHJIPY TEXHOJIOTUACKL | JOMCHJIK, GosiaT GaIKBITY HPOLECTePiHICTI KbLUTy | KOJJaHyAbI Gise/i.
IlocTpeKBU3UTTED: Ke3aepl, TyHipmiiktepai kyiaipy nporeci sksHe | HMwemaimiri: - OTBIH k0HE OHBIH KaHYBIH
Tyeri  Meramnyprusa | GeppoKopsITIia OHAIpici Typalbl TepeH OisliM airy; | ecenrtey, MemTeri Tra3JapJblH MEXaHUKAJIBIK
npotuecTepiniy Herisri | sky#enik oiaayapl JaMBITY. KO3FAIybl TYpaJIbl HETII1 epeKeNiep, KbLTY
JKaOIbIFL, TYCTi kaHe | MasMyHBI: ArjioMepatrap, TYHipHIIKTep, JOMHA | KoGiKTi opTaja TapaTybIHBIH HeTi3ri
Kapa MeTaiap | memiHAeri mo#MbIH, OoJlaT  TYpJICHAIPTIIITEP, | 3aHABLIBIKTAPLIH UTEPei.
oHJIIpiCiH SJICKTP TEMTepi OHMIpiCIHIErT MeTAUTYprHsiIbIK | JlaFapIchl: TOHAI OKY HOTHXKSCIHAC ajFaH
ABTOMATTAH/BIPY eI TepAiH IKBLILY TeXHHUKACHIHBIH, ra3 | TeOPHUBIK OLTIMAEpAl JKBUIy>HEPTeTHKAJBIK
Herizaepi KO3FAJIBICBIHBIH MEXaHHMKACBIHBIH, JKBUIY JKOHE | OHJIPIC CaJlaChIHAA © HAIPICTIK-TEXHOJIOTHSUIBIK,
% Macca aJMacyBIHBIH TEOpHSUIBIK Heri3jepi; OChl | KOHCTPYKTOPJBIK JKOHE 3epTIey KYMBICTAPHIH
- mpomectepjeri  keuly  kesgmepi.  Kalftamama | KosnmaHyra nargbUiaHa/pl.
Meranyprasit % OHEDIHS  PeCYpCTAphIH naﬁ;{aﬂaHa. OTBIPBIIL, K¥3ipeTTi..]'liI‘i: OTKa TO3iMJi MaTEPHATIAP/IHIH
XAMHUSUBIK, BIK ypITiCTeptiH KIT/ MY 2 TCITePAIH JKYMBIC iCTey NPHMHIMNIH 3epTTey. | KACHTTepi,  METAUIYPTHATLIK  IelITeplin
HHKCHEPHS KLLIYSHEPIOTHI TK Zh b Arn.ol\./[e.pgT, moibiH, GoJaT, (eppoKOpHITHANAp | JKYMBICH MEH KOHCTPYKIMATAPET TYPATHI HETi3ri 27,28
MOy achl 3301 ha OHIIDICIHIH  MATEPHABIK  IKOHE JKBLTY | epesxesiep TyciHIT1 KY3BIPeTTLITiH
N TeHTepiM/JepiH; OJIeKTp MeIMTepi 3JKYMBICHIHBIH | KaJbIITaCTHIPAIBL.
o
o

SHEepPreTHKANIBIK TeHIepIMIH ecelTey.




the field of heat and power production.

IIpepeKBH3UTHI: Hems: npuoGpeTeHHMe YIOTyOJAeHHBIX 3HaHWH o | 3HAHMA: 3HaeT OCHOBHBIC TOJIOKEHHS O
Ouszuxa, Xumus, IpoIeccax TeIUIo- B MaccooOMeHa, NP OUCXOIMHK | ToIuTHBe H  pacueTe ero TOpeHHUS,
Baenenue B IpH TPOU3BOACTBE arjloMepaTa, OKATbINIeH, B | MeXaHMKeJBH)KCHHS Ta30B B IEYH, OCHOBHBIX
CIEeIUAIBHOCTD, JIOMECHHOM TIeUH, KOHBepTOpax, dJIeKTpolleuax; o6 | 3aKOHOMEPHOCTeH  pacHpOCTpaHeHHS TeIUla
Texnonorus HCTOUHHKAX  TeIla B aIJIOMEpallHOHHOM, | BCIUIOIIHBIX cpesaX, CBOMCTBAX OTHEYIOPHBIX
MPOU3BOACTBA JTOMEHHOM, CTaJ e IUTABHILHOM mporeccax, | MaTepHagoB, paGoTe H  KOHCTPYKIHSIX
I[BETHBIX METAJUIOB mporecce OGXKHra oKaTblllel M (PeppOoCIUIAaBHBIX | MeTaJUTypTHUISCKHX Ieueh
IHocTpeKkBHINTHL: MPOU3BOJICTBAX; PAa3BUTHE CHCTEMHOTO MBIIIICHHS. | YMeHHMA: yMeeT pacCUHTLIBATG OCHOBHBIC
" OcHoBHO® Conepxanue: Teopetnueckue OCHOBBI | HapaMeTpsl  TFOPEHHsI  TOIUIMBA,  MOTCPH
- obopyoBaHHE TeIIOTeXHUKH, MeXaHUKH JBIKCHHS Ta30B, TeIUIO- | HANOpanpH [BIDKCHHH Ta30B B Ta30XOJHOU
Temtosueprern % MPOIECCOB [BETHOH H MaccooOMeHOB MeTaUTypTHIeCKHX uneqeﬁ IpH | CHCTeMe, moabupath IO CTIpaBOYHOM
Monyns @ T/ TMP S MeTaJUTyprUH, TPOM3BO/ICTBE ATJIOMEPATOR, OKATHINICH, UYTYHA B | JMTepaType  BEHTHIATOPHl M JIMOCOCEL
XUMHUTeCKast MeTaTyprHice KB 3301 = OcHOBBI JTOMeHHOM TIeYH, cTaN’ KOHBepTepax, | MpoIecchl TeIUIOMOTpeOieHUss M TelUloBble | 27,28
HHKeHe pUsI KHX TIPOTIECCOR = aBTOMATH3AITHI OJEKTPOIIeHaX; HOTOHHKH TeIUIa B STHX POLeccax. | HOTSPH B NEHH C COCTABJICHHEM TeIVIOBOrO
; MPOU3BOACTBA Usyuenne  mpuHnmma  paGoTel  mededf ¢ | Oamamca,
S [[BETHBIX H YePHBIX HCTOJIB30BAHHEM  BTOPHUHBIX 9Hepropecypcos. | HaBemm: npuoOpeTaeT HABBIKH II0JOHpATh
« MeTaJUIoB PacueThl MaTepHaJBHBIX M TEIUIOBBIX OaJlAHCOB | OTHeymOpHBIE MAaTepHaibl UL  (YTepOBKH
MpOM3BOJACTBA  arjoMepaTa, UyryHa, CTajH, | KOHKpeTHOH TeXHOJIOTHIECKOH e9x
(eppocITaBoB; SHepreTHIeCKoTo Gaanca paGoThl | TeII0YHepreTHUeCKOTo NPOU3BO/CTRA.
SJIeKTpoTe ueH. KommereHipmii: B pesyjbTaTe  H3yUeHHS
JTUCIHIIIMHEI dopmupyet KOMITeTe HITHH
MPHMEHSITH MOJIydeHHbIe  TeOpEeTHUICCKHE
3HAHKSIK  TIPOU3BOACTBEHHO-TeXHOJIOTHISCKOH,
KOHCTPYKTOpCKOM M HCCJe[JoBaTeNIbCKOH
JIeSITeJIbHOCTH B 00JIaCTH.
Prerequisites: Purpose: to acquire in-depth knowledge about the | Knowledge: basic provisions on fuel and
Physics, Chemistry, processes of heat and mass transfer occurring in the | calculation of its Gorenje, mechanical movement
Introduction to the production of agglomerate, pellets, in blast furnaces, | of gases in the furnace, the main laws of heat
specialty, Non-ferrous | converters, electric furnaces; about heat sources in | propagation in the surface media, properties of
metals production agglomeration,  blast  fumace,  steelmaking | refractory materials, work and structures of
technology processes, pellet firing and ferroalloy industries; | metallurgical fumaces
Postrequisites: Basic development of systems thinking. Skills: calculate the main parameters of fuel
equipment for non- Contents: Theoretical foundations of heat | Gorenje, loss of pressure in the movement of
ferrous metallurgy engineering, mechanics of gas movement, heat and | gases in the flue system, select the reference
processes, Basics of mass transfer of metallurgical furnaces in the | literature fans and flues, heat consumption
automation of production of agglomerates, pellets, cast iron in a | processes and thermal losses in the furnace with
production of non- blast furnace, steel converters, electric furnaces; heat | the composition of the heat balance, select fire-
v ferrous and ferrous sources in these processes. Study of the principle of | resistant materials for lining a specific
- metals operation of furnaces using secondary energy | technological furnace.
= resources. Calculations of material and thermal | Competencies: forms the competence to result
Heat-power — . . . T .
Module of Chemical | Engineering of PD/ HE 2 balances of production of agglomerate, cast iron, of stud.ylng the discipline, apply the.recelved
. . ) MP h steel, ferroalloys; energy balance of electric | theoretical knowledge of production and | 27,28
Engineering Metallurgical EC 3301 - f technolosical. desi d h activities i
ha urnaces. echnological, design and research activities in
Processes .
-
o
o




IIpepekBU3NTTED:
Ousnka, XUMHS,
Mawman/pIKKa Kipicrie,
TycTi MeTaIap Bt
OHJIIPY TEXHOJIOTHSCHI
IlocTpeKBU3UTTED:
Tyeri  Meramtyprus
npouectepinid Herisri

MagkcaTbI: KbUTy/IbI Ay, TYPJICHAIpY, Oepy oHe
nafimanany omicTepi Typaibl TEOPHSUIBIK OKOHe
MPaKTUKAJBIK OUTIM aily; KbLTY DHEPIEeTHKAJBIK
pecypeTap  MeH — MaTepHaJiapAbl  OapbIHIIA
YHeMey, TeXHOJIOTHSIIBIK TpoIecTepAl
KapKbIH/ATY, OHTAMTAH/IBIPY ApKBLIIBI
SHEProTeXHOJIOTHSIUIBIK, IeMTepAi TaHAay JKOHe
nadianany.

bimiMi: 1ToHII OKy  HOTHKECIHJIE — aliFaH
TCOPHUSIIBIK,  OITMICPAl  KbLUTY HEPTeTHKAIBIK
OHJIIpIC caslaChIH/A O HAIPICTIK-TEXHONOT HSUIBIK,
KOHCTPYKTOPJIBIK JKOHE 3epTTICY JKYMBICTApbIH
KOJIaHyAbl YHpSHE/II.

Hxemainiri: - OTBIH Jk0HE OHBIH KAaHYBIH
ecenTey, MemTeri Tra3jap[blH MEXaHUKAJIBIK
KO3FAIybl TYpaJIbl HETII1 epeKeNiep, KbLTY

v JKaOIBIFBL, TYCTi koHe | MasMyHBI: DJeKTp CTaHNMSUIAPBIHBIH MaKcaThl | KoOIKTI opTaja TapaTybIHBIH HeTi3ri
Meranyprasit g Kap.a. . MeTanggap | MeH Typiiepi. KocimopbIHmapasl — SJeKTpMeH 3aHIBLILIKTAPEL, OTKA TO3IMIL MaTepHATIAP/IEIH
= OHAIpiciH JKaO/IBIKTay CallachlH KaMmTaMachid eTy. KyaTTel | kacHeTTepi,  MeTaUIypTMSUIBIK — IEMITpAiH
XAMHUSUBIK, PIK KeTHeH MK > ABTOMATTAH/BIPY JKOFANITY  JKOHe peTTey. OJeKTp OHepTUsIChIH | JKYMBICHI MEH KOHCTPYKIHSUIAPHI Typasibl HeTi3r1
KOCIOPBIHAAPBI KIT/ KEK v . . ) )
HIDKEHe PHST - TK E = Heri3epi TYTHIHYIIBUIAP. . epeKeTep/li UrepejIi. . 27,28
MOy KAMTAMACHE3 3301 = KOpFa.HLIC, PeaKTHBTI KyaTTBIH OpHBIH TONTHIPY. | Jarapichr: IGHI  OKY HOTHIKECIHTC —anFam
ety K Pene.:nuc KODFAHBIC ~ KOHC  ABTOMATTAHJBIY. | TCOPHATBIK 61.]'[1M,Z[ep£[1. IKBUTYSHePTCTHKATIBIK
S Kocimopsiagapaa Oy, JKbUTy TYThIHY. OHEpKOCINTIK | eHAipic caslachIHAa @ HAIPiCTIK-TeXHOIOTHSUILIK,
« KOH/ICHCATThl JKMHAY JXOHe KaWTapy CXeMasapbl. | KOHCTPYKTOpPJBIK JKOHE 3epTIey KYMBICTAPHIH
CyMeH kabIpIKTay JXoHe ayaHbl OanmrTay. CyMeH | KoJimaHy[bl JarAblIaHAIbI.
kabapikTay  keHe Cy  pmaiibiamay.  ['as6en | Kysiperrisiri: armomepat, modbiH, Gosat skoHe
skabapIKTay kyhesnepi. Kocinopsinmapaa kazere | deppokopsiTnanap OHJIIpiCiHIH JKBLITY
JKaparty KyHelepiH yHBIMIACTRIPY. GaaHCHIH, OJGKTp IMemTep KYMBICHIHBIH
Kouty ecenTeynepil, OTHIH IILIFBIHBIH, TSIITePAIH, | SHepreTHKAJBIK GaslaHCBIH ecenTey
anmaparTap MEH KOCAJIKBI JKaONBIKTApAbIH HETi3ri | KY3bIPSTTLITIH KaJbIITACTHIPA/IBL.
raGapHuTTIK eJMIeMICPiH KYprisy.
IIpepeKBH3UTHI: ems: pHOOpeTeHUS TEOPETHICCKHX | 3HamMsA: 3HaeT OCHOBHBIC TIOJIOKEHHSI O
Ouszuxa, Xumus, NpaKTHYeCKUX 3HAHUH MeTOJOB  IOJYUeHHS, | ToIuiHBe H  pacueTe ero TOpeHHUS,
Baenenue B npeoGpa3oBaHHs, Iepefadd M HCHOJB30BAHHS | MeXaHUKEJBHIKCHHS Ta30B B IEUH, OCHOBHBIX
CIEeIUAIBHOCTD, PAa3IHYHBIX BUOB SHEPIHH; BEIOOD H OKCIUTyaTalldsl | 3aKOHOMEPHOCTeH  pacIpoCTpaHeHHS TeIlla
Texnonorus SHEProTeXHOJIOTHYSCKUX Iedell ¢ MAaKCHMaJbHOM | BCIDIOMIHBIX Cpefax, CBOMCTBAX OTHEYNOPHBIX
MPOU3BOACTBA OSKOHOMMEH  DHEpreTHUSCKHX  peCypcoB  H | MaTepHAloB, paGoTte HKOHCTPYKITHSIX
I[BETHBIX METAJUIOB MaTepHaJIOB, HMHTCHCHDHUKAIWH, ONTHMH3AIHH | MeTaUTypTrHUeCKHX Ieueh
IHocTpeKkBHINTHL: TeXHOJIOTHIECKHUX HPOIIECCOB. VMennsa: yMeeT pacCUHTLIBATE OCHOBHBIC
OcHoBHO® Conepxanne: HaznaueHue U THIBI 2IeKTPHISCKHX | MapaMeTpsl  TOpeHHs  TOIUIHBA,  MOTepH
obopyoBaHHE CTAHIUH. OGecmedenue, KAueCcTBO | HANMOpalpH JBIDKCHHH Ta30B B Ta30X0JHOH
MPOIECCOB [BETHOH oJIeKTpocHaOxeHmst mpexmpusaruil. Ilotepu w® | cmcteMme, MPOIECCHI TEILUIONOTp e O HUST
MeTaJUTyprUH, perynIupoBaHHe MOIITHOCTH. IToTpebutenu | HTEIUIOBBIE NOTEPH B IIEUH C COCTAaBICHHEM
OcHOBBI SJIeKTPOSHEPTHH. 3amura, KOMIIeHCAIlUsI | TeIUIOBOTo OaJlaHca.
% aBTOMATH3AITHI peakTHBHOM MomHOCTH. Penelinast samwmta u | HaBbIkm: B pesyibTaTe H3yYeHHSIHUCITUILTHHBI
- MPOU3BOACTBA apToMaTH3arusl. [loTpeGiienme mapa, Tellla Ha | IPHMEHATDH IOJIyUeHHbIC TEOPETHUSCKHE 3HAHUS
Dueproobecten % [[BETHBIX H YePHBIX TIp e AIPHATHSIX. Cxempl  cbopa, BO3BpaTa npoHsBOL[CTBeHHo-TeXHonoquecxoﬁ,

Monyns enie T/ EPM 2 MeTaJUIoB MPOMBINUICHHOTO KOHJeHCATa. XJIa0CHAOKeHHe H | HCcleJoBaTeIbcKOH JesITe/ILHOCTH B 00JTacTH
XUMHUTeCKast P —- KB K = KOHAWIIAOHHPOBAHHUS Bo3MyxXa. BonocHaO)keHHe H | TeIDIooHepreTHUecKOTo MPOM3BOJCTRA. 27,28
HHKeHe pUsI MeTaTyprHuce 3301 - BoJoIoroToBka.  CHCTeMBI uFaBOCHaG)KeHI/ISI. Kommetemipmmi:  GopMHpyeT  KOMIIeTeHIIHH

<OTO KOMILIEKCA K PacueTsr KOPOTKHX ~  CeTel, JIYTOBBIX, | HeoOXOAHMMBIS pu SKCIUTyaTHPOBAHHU
> PYAHOTepMHUSCKHX Iedelf; 5JIeKTPOYCTAHOBKH, | DHEPTOTEXHOJIOTHUSCKHX arperatos (medw) B
o

SHEPreTHYECKOro  KodhpUIUCHTa  MOJEC3HOTO
eUCTBHL.

nesix MaKCUMaJIbHON DKOHOMHH  TeIDIOBBIX
SHEPTETUUCCKUX PECYPCOB H  MaTCpHAJIOB,
I/IHTeHCI/I(I)I/IKaI_II/II/I HONITUMHU3AITAN
TEXHOJIOTHYCCKUX IIPOLECCOB.




Prerequisites:
Physics, Chemistry,
Introduction to the
specialty, Non-ferrous
metals production
technology

Purpose: acquisition of theoretical and practical
knowledge of methods for obtaining, converting,
transferring and using heat; selection and operation
of energy technology furnaces with maximum
savings of thermal energy resources and materials,
intensification, optimization of technological

Knowledge: basic provisions on fuel and
calculation of its Gorenje, mechanical movement
of gases in the furnace, the main laws of heat
propagation in the surface media, properties of
refractory materials, work and structures of
metallurgical furnaces

b Postrequisites: Basic processes. Skills: calculate the main parameters of fuel
= equipment for non- Contents: Purpose and types of power stations. | Gorenje, loss of pressure in the movement of
Energy Supply = ferrous metallurgy Provision, quality of power supply of enterprises. | gases in the flue system, select the reference
Module of Chemical | of Metallurgical PD/ ESM 2 processes, Basics of Losses and power regulation. Electricity consumers. | literature fans and flues, heat consumption
. . i . . . . . . 27,28
Engineering Complex EC CE - automation of Protection, reactive power compensation. Relay | processes and thermal losses in the furace with
Enterprises 3301 .y production of non- protection and automation. Steam and heat | the composition of the heat balance, select fire-
2 ferrous and ferrous consumption in enterprises. Schemes for collecting | resistant materials for lining a specific
2 metals and returning industrial condensate. Cooling and air | technological furnace
conditioning. Water supply and water treatment. Gas | Competencies: forms the competence to result
supply systems. Organization of recycling systems | of studying the discipline, apply the received
at enterprises. Carrying out thermal calculations, | theoretical knowledge of production and
fuel consumption, basic overall dimensions of | technological, design and research activities in
furnaces, apparatuses and auxiliary equipment. the field of heat and power production
IIpepexBH3HTTED: MagkcaTbI: KoCIHOPBIHAAPBIH >kyMblc icTeyiHiH | Jarmerchr: IllukizaTmeH KaMTamachl3 eTYAIH
Korapsl MaTeMaTHKa HKOHOMHKAJIBIK MEXAHU3MIiHIH TCOPHUSIIBIK, | THIMITI HYCKAaChIH TaHay, OHIPICITIK
HeTi3gepi  MeH  IPAaKTHKAJLIK  JaFJbUIApbIH | KOpiuapablH — KOpCeTKIMITepiH — HaljaliaHy,
KaJTbIITACTBIPY  JKOHe  OoceKeNlecTik  opTaja | TeXHHKO-5KOHOMHKAJIBIK ecenTeyJIepiH
KOCIIKEPIIiK KbI3METTi YHBIMIACTBIPY. HIBIFApY bl Ginei.
Masmynbr:  HMHxeHepilik  SKOHOMHKAa  skoHe | Mkemaimri: Kana TEeXHHUKA MEH
KOCIIKEpIIiK, KYPCTBIH MAKCaThl MEH MIiHACTTEpl. | TCXHOJOTHSUIAPJBIH  THIMIUIINE MeH JKaHa
KacinopslHHBIH Herisri Oenrijiepi, MiHAeTTepi MeH | eHiMIep/IiH GarachIiH aHBIKTAYIbI UTEPE/Ii.
dyuknusiapel.  KocinopbIHHBIH — Herisri  skoHe | JlaFapIchl: Herisri SKOHOMMKAJBIK JISPEkKEHI
alfHaJbIM KalUTAThl. OHJIpIC IIBIFBIHAAPHI XKOHe | JkoHe OKOHOMHKAJBIK JaMy 3aHHAMaJIapblH
OHIMHIH 03iH/iK KYHbI. Bara, maiina skoHe KipiCTiJliK. | cypeTrey, oHJIipic KYpaJIapbiH
Kacinopein  Kpi3mMeTKepJsiepi.  KocimopbIHIarbl | JKeKeUICICHAIPYTe KaTBICTBI TYCIHAIpYTE
eHOekakpl. Kocinmkepiik KpI3MeT KyHeciHzeri | JarjpLiaHafbL
Busnec-xocnapnay.  Kacinkepmix — kpi3merreri | Kysipertimiri: Kacibu JIaF AbLIAPIbI
ToyeKesaep. Kocinkepiik KBI3METTI | KaJbINTacaJpl: KOCIMOPLIHHBIH IIBIFBIHAAPHIH
% Kap:KbUIAHABIPY. Kocinkepik MoMiNeJiepAi | JKoHe HOTHIKeJIepIiH >KOCTapJay; TeXHHKAJIbIK-
- YHBIMACTHIPY. Kocinkepiik KbI3MET | SKOHOMHKAJIBIK HeTi3eMe JKacay;
iokenepaix % CyGLeKTiJ'I.epiHiH JKayanKepIIJri. Ke.cimcep.nilf METaILTyPTHSIIBIK Ka.cil'IOpLII:IHLIH Gu3HeC-
XAMHUSUBIK, KO HOMUKA EIT/ [EK iy MOJICHHeTI MeH  OTHKACHL KocinkepimikTi | KOCHApBIH 93ipJey oMICTeMeCiH KypacThIpy/bl
HHKeHe pUsI g MeMISKeTTIK KOJay XKoHe OHBIH HHOPAKYPHUILIMBL | KaJIbINTACTBIpa/bL. 43
Moy ?KeHe . TK 3212 "
KOCINKepJIIiK =
-
=
o




Monynas
XAMHUYECKAs
HHKCHe PUST

HmxenepHas
SKOHOMHKA U
IpeAIpHHUMATE
JILCTBO

B/
KB

IEP
3212

30/-/15/50/10/15

IIpepeKBH3UTHI:
Bslicmras MaTeMaTHKA

Hemn: QopMEpoOBaHHE TeOPSTHUSCKHX OCHOB H

MIPpaKTUICCKUX HaBBIKOB SKOHOMHUYECKOTO
MCEXaHU3Ma yHOpapJicHHUA NIpEANPpUATHAMA u
OopranuzanusaMu Hpe[[HpPIHHMaTeJ'ILCKOI)‘I

JIesITeJIHOCTH B KOHKYPEHTHOH cpee.

Conmepxanme:  UmixeHepHass  5KOHOMHKA H
IpeIPHHAMATELCTBO, IIeJIb M 33Jadd  Kypca.
OcHOBHBI® NpPH3HAKH, 33faud H  (QYHKIHH
npeanpusataa. OCHOBHOM M OGOPOTHBIM KamnTal
npemnpusTHs.  Msmepikkd — HpoW3BOACTBA H
cebecToMMOCTh IpoAyknud. IleHooGpaszoBaHHe,
p HOBLITH u PEeHTA0SIBHOCTS. IMepcoHan
npemnpusitis. OmgaTa Tpyda Ha TpeTIpHITHH.
BusHec - IIaHUpOBaHHE B CHCTeMe Ipe/NpHHAMA-

TeJIbCKOM JIeATSILHOCTH. Pucku B
[P e MPUHUMATEILCKON JIeSATEIbHOCTH.
OUHAHCHPOBAHUE MPEANPUHUMATEILCKON
JIeSITeIbHOCTH. Opranusanus

Ip e AIPHHAMATEILCKHAX ¢/efIoK. OTBETCTBEHHOCTD
CyOBeKTOB HPeANPUHAMATEIIBCKON JeSITeIBHOCTH.
KymbTypa ®  5THKa  TIpeIpHHEMATEILCTBA.
T'ocynapcTBeHHAS OIS pIKKA
IIp e AIPHHAMATEIILCTBA H e HHPpacTpyKTypa

SHAHMA: TEeXHUKO-DKOHOMHUYECKHE PACUETHI,
OIIeHKA HOBOTO TPOIYKTA, HOBOH TEXHOJIOTHH,
ompenienienre ee d(PPEKTHBHOCTH, MEXAHH3M
Tpe P UHAMATETLCTBA;

-OCHOBBI OpraHU3aIHH MOJATOTOBKH
MPOU3BOJICTBA H MATEPHATHLHO-TEXHHIECKOTO
CHAOKEHHUS.

VMmenun: gaBath ONCHKY 5(pHeKTHBHOCTH
HHBECTHIMOHHOM JIEATEILHOCTH,

-BBIMOJIHSITh ~ PACYETHl  MPOW3BOICTBEHHOM
MOIIHOCTH, BBISIBIITH €€ PE3EPBbI H ONPEIEIITh
MEPOTIPHSITHS TI0 UX HCTIOJIb30BAHHIO;,
-OTIEHHBATH COCTOSIHAE OPTAHH3AIMH TPyHa H
HCTIOJIB30BAHHS pabouero BpeMeHH,
-pACCUHUTHIBATh W AHAIH3HPOBATH TEXHUKO-
SKOHOMHUYECKHE  MOKA3aTedd  JIESTEJLHOCTH

TP e IPHITHS;
Haspman: pa3pabotaTh GH3HEC-IUTAHBI ¢ YISTOM
HOPMAaTHBHO-IIPABOBBIX, PECYpPCHBIX,

AJIMUHHUCTPATUBHBIX U UHBIX YCJIOBHIA.
Kommnereninmi: ®opmupoBanue KoMIeTeHIIUH
IUIAHUPOBAHUS 3aTpar " Pe3yIbTaToB
NESITNPHOCTH  HPSAIPHUSTHS,  TPOBE/ICHUS
TeXHUKO-DKOHOMHYECKOT O aHaJIH3a
HHXCHCPHBIX DCIICHHUI;, COCTABJICHHE OU3HEC-
IUTAHA METAJUTYPTHUECKOTO MPSANPHUSITHSI.

43

Module of Chemical
Engineering

Engineering
Economics and
Entrepreneurshi

p

BD/
EC

EEE
3212

30/-/15/50/10/15

Prerequisites: Higher
Mathematics

Purpose: to form the theoretical foundations and
practical skills of the economic mechanism of the
functioning of enterprises and the organization of
entrepreneurial  activity in  a  competitive
environment.  Engineering  economics  and
entrepreneurship, the purpose and objectives of the
course.

Contents: The main features, tasks and functions of
the enterprise. The fixed and working capital of the
enterprise. Production costs and production costs.
Pricing, profit and profitability. The personnel of the
enterprise. Remuneration of labor at the enterprise.
Business planning in the system of entrepreneurial
activity. Risks in entrepreneurial activity. Financing
of entrepreneurial activity. Organization of business
transactions. Responsibility of business entities.
Culture and ethics of entrepreneurship. State support
of entrepreneurship and its infrastructure

Knowledge: discipline issues in the amount
necessary to solve professional problems; the
mechanism of entreprencurship, taking into
account the accumulated experience in the
development of theory and practice; application
of civil legislation regulating the organization of
business; basic concepts and terms.

Skills: choose the organizational and legal form
of the enterprise based on the objectives of the
enterprise and the features of the organization
and operation of enterprises in various forms; to
assess the effectiveness of business; to assess
external and internal risks for the enterprise; to
develop business plans taking into account
regulatory, legal, resource, administrative and
other conditions.

Competencies: forms the competence to
methods of planning activities and assessing the
effectiveness of business, methods of assessing
the value of business; methods of protecting
entrepreneurs  from encroachments on their
assets.

43




IIpepexBH3HTTED:
Koraper MmaTeMaTHKa

MaxkcaThbl: KCI TOPHIHHBIH OTIePAITHSLITBIK
KbI3MeTiHe OaillaHBICTBI  Oackapy IMISHIiMICpiH
KaObuIAay CajlaChIHIAFbl TEOPHSUIBIK OUTIM MeH
TP AKTHKATIBIK, JIAFBUIAP/IBI UTePY; KOCIHOPHIHHBIH
OHJIPICTIK KBI3METIH TaJllay KOHE CHHTE3JCY

BiiMi: YHBIMHBIH MaTepHAIIbIK, eHOCK JKOHE
Kap3Kbl peCYpPCTAPbIHBIH KYPaMBbI, 0JIap bl THIM/TI
maiijanany — KepceTKimTepi, pecypcTapabl
YHEMJEY Macesesiepi, SHEprus YHeMICHTIH
TEXHOJIOTHSUIAPbIH OiIei,;

w . . R . . .
— 9iCTepiH HIepy. Wxempiniri: - Gara Oenrigey TeTIKTepi,
. N . . .
o MasMyHBI: OHIIpICTIK MeHe/DKMEHTTIH MoHI. | eHOeKaKbl ToJley HBICAHJAapbIH HTepe/i;
= L . M . . - -
— OHIpiCTIH Typiepi oHe YHBIMJACTBIPBUIYBL | - YHBIM (KOCIMOPBHIH) KBISMETIHIH  HeTisri
TIM2(I")XuMHSLIBIK, OHJTIPICTIK BII/ OM 2 OHJIPICTIK MPOLCCTEPAiH Ma3MYHBI MEH TYpJIepi. | KepCeTKIITepi) urepei, a3
HUHXKESHEpUS MEHEKMEHT TK 3212 - OHJIIPICTIK MCHE/DKMEHTTEr Oackapy miemimaepi. | JlarapIchl: Herisri SKOHOMMKAJBIK JISPEkKEHI
.y KocimopbIHHBIH ~ OHJIPICTIK  HHPPaKYphUIBIMBIH | JKoHe OKOHOMHKAJBIK JaMy 3aHHAMaJIapbIH
2 yHBIMAACTBIpY. ©OHAipic KyaThl JKoHe OHBI | CypeTTeyre JarJbLIaHA[bL
2 nadianany. KacinmopbiHabIg oHipicTik | Kysipertimiri: MakKpo JKOHE
GarjapiaMachlH  KaJILINTAacTBIpY. OHIPIiCTIK | MHKPOSKOHOMHKAJIBIK IIPEe3eHTAILUS JKACcay/bl,
MEHE/UKMEHTTeTi  Jkocmapiay.  KocimopeIHHBIH | eHIIpic KYpaJTapbIH JKCKEIeJICHIIpyTe
OHJIPICTIK KpI3METiH  Gackap, KacinopbIapl | KaThICTBI TyCiHAIpY KY3BIPSTTUITH
OpHANACTBIPY CTPATeTHsIChL. OH/IPICTIK JKyHelepAl | KabInTacThIpaspl.
skobaliay. OHIIpICKe KbIZMET KOPCeTy CTPATSTHSICh
IIpepeKBH3UTHI: Iesn: oBjlageHHe TEOPETHUSCKMMH 3HAHHSIME M | 3HAHMSL: - 3HaeT COCTAB COCTAB MaTepHAIILHBIX,
Bslicmras MaTeMaTHKA MpaKTHIeCKUMH HABBIKAMH B OOJNACTH HPHHATHA | TPYJOBBIX u (hHHAHCOBBIX pecypcoB
VOpaBJIeHUeCKHX  peIICHHM,  CBA3AHHBIX ¢ | OpraHH3alldM, IOKasaTeMH HX d5(deKTHBHOrO
OIepal[HOHHOH  [eATeJbHOCTHIO  HPEANpHSTI; | HCIOJIb30BaHHUS, BOIPOCH DKOHOMHH PECYpPCOB,
OBJIaZieHHSI MeTOJaMH aHajM3a M CHHTe3a | oHeprocOeperaroliue TeXHOJOTHH;
MPOU3BOACTBEHHOM JIesSITeIbHOCTH TIPe AP HATHSL. -MeXaHH3MBI [[eHO00pa3oBaHusL, GOPMBI OILIATHI
Conmepxanme: CyIMHOCT NPOU3BOACTBEHHOTO | Tpyna;
w
— MeHeUKMEHTA. Tunst u OpraHM3allusl | -OCHOBHBIE ToKazaTe i JIeSATeILHOCTH
—
o MPOU3BOJICTBA. Copep:ranue u BHJIBI | OpraHM3aIyy (IpeALpHsTH);
=
. MPOU3BOACTBSHHBIX IIPOLECCOB. YTpaBlicHUeCKHe | YMeHmA: - yMeeT OOBACHHTh OTHOIICHHS
Monynas IIpousBoacTBeH o
CEMHeCKas . BA/ PM A pelleHHs] B TIPOHM3BOJCTBEHHOM MeHEUKMEHTe. | COOCTBEHHOCTH HA CPE/CTBA NP OU3BOJICTRA; a3
KB 3212 - Oprazuszanus npouspoJicTeeHHoN | HaBbikm: IlpuoOpeTaeT HaBBIKH — ONHCATh
HHKeHe pUsI MEHEDKMEHT b
= HHOPACTPYKTYPHI NOpePHUATHS. | OCHOBHBIE DKOHOMHUSCKHE  KaTeTOPHH U
2 ITpou3BoacTBeHHAS MOIIHOCTb u e& | 3aKOHOMEpPHOCTH SKOHOMHUESCKOTO Pa3BHUTHIL.
2 HCTIOJIB30BaHHe. Qopmupopanne | Kommeremipmi:  GopMHpYeT  KOMIIeTeHIIHH
MPOU3BOACTBCHHOM IpOrpaMMbl  IpePHSITHA. | IPOBOJHTH Ipe3eHTalux MakKpo u
ITnanupoBanue B MPOU3BOICTBEHHOM | MHKPOSKOHOMHYECKHX CHCTEM.
MeHe/UKMEHTe. YTpaBJleHHe IIPOU3BOJCTBEHHOU
JIeSITeILHOCTH TIpe P HSTH. Crpaternst
pasMemieHHsl  mpeanpmATHI.  IIpoexTHpoBaHHe
MPOU3BOICTBEHHBIX CHCTEM. Crpatermst
00CITy KHBaHHUS IPOU3BOCTBA.
Prerequisites: Higher | Purpose: mastering theoretical knowledge and | Knowledge: composition of material, labor and
Mathematics practical skills in the field of managerial decision- | financial resources of the organization,
making related to the operational activities of the | indicators of their effective use, issues of
enterprise; mastering the methods of analysis and | resource saving, energy-saving technologies;
synthesis of the production activities of the | - pricing mechanisms, forms of remuneration;
enterprise. - key performance indicators of the organization
w . .
— Contents: The essence of production management. | (enterprise
o Types and organization of production. Content and | Skills: - describe the main economic categories
= . .
— types of production processes. Management | and pattems of economic development;
Module of Chemical Production BD/ PM 2 decisions in production management. Organization | Competencies: forms the competence to explain
43
Engineering Management EC 3212 - of the production infrastructure of the enterprise. | the relations of ownership of the means of
- Production capacity and its use. Formation of the | production;
2 production program of the enterprise. Planning in | conduct  presentations of macro and
2 production management. Management of the | microeconomic systems.

production activity of the enterprise. The company's
placement strategy. Design of production systems.
Production service strategy.




MAMAHJIBIK MOJYJIBJEPI / MOJAYJIN CHENUAJIBHOCTH / SPECIALIITY MODULES

MamaHpIKHeTi3/1ep
i

MamaHabIKKa
Kipicme

BII/
TK

MK
1213

15/-/15/45/75/7,5

IlocTpeKBU3UTTED:
TycTi MeTaIap Bt
OHJIIPY TSXHOJIOTHSICHL,
TYCTI

MeETaJLTy prUsSJaFbl
THIPOMETAILTY PrUSIIbI
K IpolLecTep,
MeTa/uty prusuibIx,
mporecTepAi
MaTeMaTHKAJIbIK,
MOJICJIB/ICY, aiabl
Kaszbanap/pl GalbITy,
TYCTI

MeETaJLTy prUsSJaFbl
MTHPOMETAILTY PTUSLIBIK
mpoIecTep,
KasakcTannarel Kapa
JK9HE TYCTI
MeTaJUTyPrUSHBIH
Kasipri jKarnaisl,
METAJLTYPrUSIIBIK
MPOTCCTEPIIH
TEOPUSLIBIK, HETi3/1epi,
3JICKTPOIUIAKTHI
GaJIKBITY IBIH
TEOPHACH MECH
TEXHOJIOTHSICHI,
METAJLTYPrUSIIBIK
npotuectepAin Koty
SHEPIeTHKACHI,
nmaigasl Kastanap/ibl
OHJIIpY KoHE
JadpIHAay
TEXHOJIOTHSICH, Kapa
MeTajap, oKy
MPaKTUKACHI

Maxkcarsr: MeTtamtyprus GaKaJaBPbIHBIH
GUIIKTUIIK ~ CHUIATTAMAaChIMEH,  YHHBEPCHUTCTTiH
KYPBUIBIMBIMCH 3KOHE OOJIIMINCIICPIMEH, OKBITY
SJIICTEMECIHIH KYKBIKTaphl MEH MiH/ICTTCPIMCH,
MO/TYJIBJIK-PEHTHHITIK JKYHEMEH; METaJUTy PrUsIIBIK
OHJIPICTEPAIH HETi3NepIMEH; OKY KOHE FBUIBIMH
oneOUeTIepMEH  KYMBIC ICTey JaF/JbLIapbIMEH
TaHBICY.

Masmynsr: Tannaiaran 6iniM Gepy OargapiiaMachkl
Goiibrania XKOO-aarel KpeTuTTiK OKBITY JKYHeCiHIH
epeKImeikTepi OKBITBLIATHIH IIOH/IEP
SKUBIHTBIFBIH/IA KOHE OJIap/IbIH 63apa OaiIaHbICHL
MeTa/uTy prusiHbIH €1 5SKOHOMHKACHI YIIIH MaHBI3BI.
KasakcTaHHBIH METAILTYPrHAIBIK IIHKi3aT
pECYpPCTaphIHBIH ~ CHIIATTaMajlapbl  MeTamgapast
SPTYpJ callanapia KojgaHy. OHIey sKoHe GalbITy
omicTepi, MeTALIYPIHSUIBIK IPOLECTEP  JKOHE
MeTaliap/pl  aly Tocliepi Typajbl  KaJiibl
MaJIIMETTEP

Bimimi: XKOO-HeIH koHe MaMaH/IBIKTapbIHBIH
KaJbINTACybl  3KSHE  JaMybl, YHHBEPCHUTET
KYPBUIBIMBL, CTYJCHTTEP/IH KYKBIKTAPbI MCH
MiHgeTTepi, KasakcTanmarel KoHe dJeMaeri
3aMaHayH JACHre#eri Kapa, TyCTi MeTaLIap IblH
JKOHE KOPBITIANAPABIH METAJUTY PTHSUIBIK
TEpMUHOJIOTHSLIAPBIH Gile Tl

Hxempaiiri: Op-Typii  MeTajgapisl  aity
TEXHOJIOTUSIIAPbIH TYCIHIpY, HeTi3ri
METAJUTYPTHSUIBIK, OHAIPICTEpIiH MaHBI3IbI OHIM
TypJepi, oJapAbl  KOJJaHy  alMaKTapbIH
TYCIHIPY /I HTEpPe/i.

JlaFapIchl: METaJUT KACHSTTCPiH OKBIN OLTyIiH

MPAKTHKAIIBIK JIAFBICHI, METaJUTyPTHst
OHJIIpicCiHIH HIMKI3ATTAPBIH naiianany
MYMKIHIIKTepiHiH TaJIaMaChIH JKacayra
JIarAbLIaHAIBL.

Kyziperrigiri: ennipic MacmTtaGblH, ITHUKi3aT
JKOHE — DHEPreTHKAJBIK — Calachl,  ITHKi3aT
MaTepHATAPBIHBIH carnachli Garanayipl
KAJIBITITACTHIPAIBL.




OCHOBBI
CIIEIMATIBHOCTH

Bpenenne B
CIIEIMATIBHOCTD

B/
KB

VS
1213

15/-/15/45/75/7,5

IlocTpeKBU3UTHL:
Texunomorusa
MPOM3BOJICTBA
MBETHBIX METAJUIOB,
TuapomeTaiutyprutec
KHe TIPOIISCCHI B
IIBETHOM
MeTaJUTyprHH,
MartemaTHuecKie
MOJICTHPOBAHHUE
METAJLTY PrUYSCKUX
MPOIIECCOB,
O6orarmie HUe
MOJIE3HBIX
HCKOIAEMBIX,
TTupoMeTaLTyprudeck
He TIPOIIECCHI B
IIBETHOM
MeTaJUTyprHH,
CoBpeMeHHOe
COCTOSTHHE UCpPHOU U
[BETHOU METAJLTYypTHH
B Kazaxcrane,
Teopetnueckue
OCHOBBI

METAJLTY PrUYSCKUX
npoiecco, Teopus u
TEXHOJIOTHS
3JICKTPOIILIAKOBOTO
Meperiapa,
TemnnosHepreTHKa
METAJLTY PrUYSCKUX
MPOIIECCOB,
Texuosorust 100bIYH U
MOATOTOBKH MOJIC3HBIX
HCKOIAEMBIX,
Texunomorusa
MIPOM3BOICTBA YSPHBIX
MeTauIoB, Y uebHast
MpaKTUKa

Ieab: oO3HAKOMIJICHHE C KBTM(PUKAIIMOHHON
XapaKTePUCTUKON GakajaBpa METALUIYPTHH, CO
CTPYKTYpOH M NOJpa3Je/ICHUSIMU YHHUBSPCUTETA,
mpaBaMM ¥ 33Ja4aMd  MCTOJUKHA  OOYUCHMS,
MOJYJIbHO-PeHTUHIOBOM  CHCTeMOH; OCHOBaMH
METAJLTYPrHYESCKUX TIPOU3BOJICTB; MPUOOPETAIOTCS
HaBBIKH paboThl ¢ y4ueOHOW W  HayuHOM
JINTepaTypoH.

Conepxanue: OCOGCHHOCTH KPSAUTHON CHCTEMBI
o6yuenus B BY3e mo uzbpanHoit o6pazopaTeabHOM
mporpamMme B COBOKYIIHOCTH H3YYACMBIX
NUCIUILUIAH HW  HMX  B3AaUMOCBSIZH.  3HaueHHE
MeTaJLIypruu JUIST 5KOHOMHKH CTpaHBL
XapakTepuCTHKA METAJUTYPrHUSCKHX  CBHIPbEBBIX
pecypcor Kaszaxcrana. IlpuMeHeHHE METaLUIOB B
PauIMYHBIX OTpacsix. MeToapl mepepaboTku H
oboralieHus, o0mue CBeICHUS 0
METAJUIyPrHUYSCKUX ~ TpoIleccaX W crmocobax
MOJTyUCHHS METAJLIOB.

SHAHMA: 3HACT KPESIUTHY IO CUCTEMY OOy UCHHS B
Kazaxcrane.

VYMeHUs: UMETh NPEJCTABJIICHHE O CTPYKTYpe
YHHBEPCHTETA, TpaBax H  OOS3aHHOCTAX
CTYJCHTOB;

- 3HAHWE MCTOPUM CTAHOBJIICHHS METALTYPIHH H
COBPESMCHHBIN METAUTYPTHUSCKUH MOTCHIHAT
Kazaxcrana, OCHOBHBIX MHUPOBBIX "
0TeUeCTBEHHBIX MPOU3BOTUTEINICH
METAJLTyPrHUSCKOM PO TYKITUH,

- IMETh TIPEACTABJICHUE O COBPEMEHHOM YPOBHE
MPOM3BOJICTBA UCPHBIX, IBSTHBIX METALIOB H
CIUIABOB, HX CBOMCTBa, 00JACTH MPUMCEHCHUS U
YPOBEHb MOTPEOJICHUS, TCHICHIUM Pa3BUTHS

PBIHKAS
Hassnan: - anoGpeTaeT HaBBIKH COCTAaBJICHUA
TEXHOJIOTHICCKHUX CXeM HepepaGOTKI/I

Pa3IHYHbIX METAJUIOB;
- NOHWMAaHHe W IpPHMEHeHHe KJIaccHpHKanuu
PasIHMYHBIX TEXHOJIOTHUYSCKHX IPOIECCOB B
MeTaJUTypTHH.

Kommetemipmmi:  GopMHpyeT  KOMIIeTeHIIHH
MOHAMAHHSI BBIGOPHOCTH  0OpazoBaTeIbHOH
TpaeKTOPHH B paMKAX perjaMeHTalluH yIeGHOTO
mporecca H ydeTa obbeMa 3HaHHH B BHIC
KpeJAHTOB




Fundamentals of
Specialty

Introduction to
the specialty

BD/
EC

IS
1213

15/-/15/45/7,5/175

Postrequisites:
Technology of
production of non-
ferrous metals,
Hydrometallurgical
processes in non-
ferrous metallurgy,
Mathematical
modeling of
metallurgical
processes, Mineral
processing,
Pyrometallurgical
processes in non-
ferrous metallurgy,
Current state of
ferrous and non-
ferrous metallurgy in
Kazakhstan,
Theoretical
foundations of
metallurgical
processes, Theory and
technology of
electroslag remelting,
Thermal power
engineering of
metallurgical
processes, Technology
of extraction and
preparation of mineral
resources, Technology
of production of
ferrous metals,
Educational practice

Purpose: familiarization with the qualification
characteristics of the Bachelor of Metallurgy, with
the structure and divisions of the university, the
rights and objectives of the teaching methodology,
the modular rating system; the basics of
metallurgical production; acquired skills to work
with educational and scientific literature.

Contents: Features of the credit system of education
at the wuniversity according to the selected
educational program in the totality of the studied
disciplines and their interrelationships. The
importance of metallurgy for the country's economy.
Characteristics of metallurgical raw materials of
Kazakhstan. The use of metals in various industries.
Methods of processing and enrichment, general

Knowledge: History of the creation and
development of the university and specialty, the
structure of the university, the rights and duties
of students; on the current level of production of
ferrous, non-ferrous metals and alloys in
Kazakhstan and the world, terminology on
metallurgy.

Skills: Explain the technology of obtaining
various metals and the most important types of
products of the main metallurgical industry; the
scope of its application, the scale of production,
the raw materials and energy base of the industry;
assessing the quality of raw materials.
Competencies: forms the competence to
properties of metals, analysis of the possibility of
using raw materials for the metallurgical
industry.




MamMaHAbIK
Herizaepi

AKaIeMHSUIBIK,
JKa3y Herizgepi

BII/
TK

AZh

1213

15/-/15/45/75/7,5

IlocTpeKBU3UTTED:
TycTi MeTaIap Bt
OHJIIPY TSXHOJIOTHSICHL,
TYCTI

MeETaJLTy prUsSJaFbl
THIPOMETAILTY PrUSIIbI
K IpolLecTep,
MeTa/uty prusuibIx,
mporecTepAi
MaTeMaTHKAJIbIK,
MOJICJIB/ICY, aiabl
Kaszbanap/pl GalbITy,
TYCTI

MeETaJLTy prUsSJaFbl
MTHPOMETAILTY PTUSLIBIK
mpoIecTep,
KasakcTannarel Kapa
JK9HE TYCTI
MeTaJUTyPrUSHBIH
Kasipri jKarnaisl,
METAJLTYPrUSIIBIK
MPOTCCTEPIIH
TEOPUSLIBIK, HETi3/1epi,
3JICKTPOIUIAKTHI
GaJIKBITY IBIH
TEOPHACH MECH
TEXHOJIOTHSICHI,
METAJLTYPrUSIIBIK
npotuectepAin Koty
SHEPIeTHKACHI,
nmaigasl Kastanap/ibl
OHJIIpY KoHE
JadpIHAay
TEXHOJIOTHSICH, Kapa
MeTajap, oKy
MPaKTUKACHI

Maxkcarbl: CoWICyAiH FBUIBIMH CTHJ TYpaJIbl
GUIIMII  KaJIBINTACThIPY, aybI3Ma JKoHE kasbaima
AKaJeMUIBIK OarbITTapAbIH (OKY, FBUIBIMH) KCH
TapajgFaH  JKAQHPJApBIH  3epTTY;  OJApABIH
MaKcaTTaphl, KYPBUIBIMBI, CTHINCTHKATIBIK
SPeKINCIIKTepl, JKAHPJBIK aHbIPMANIBUILIKTAphI
TypaJibl TYCIHIK HerisiHge kasfalna, aybimia OKy
aKaJe MASIIBIK, MOTIH/CPiH KYPY JaF/blIaphL.

MasMyHbI: AKaJeMUSUIBIK 3Ka3y/IbIH KaHDJIAPSL,
ePeKIIeIIKTepl;, aKaIeMUSIIbIK OPTafa >KacaslaThlH
FBUIBIMH JKOHE OKY-FBUIBIMH MOTIHJCPAIH HeTisri
TYpiepi. AKaJeMUSUIBIK ~ MOTIHASPIL  KYPYABIH
HOpMAJIaphl MEH epesKesiepi: scceliep, WIOJIyIIap,
MOTyJap, KYPCTBIK  SKYMBICTap, JHIUIOMJIBIK
SKYMBICTAp, FBUIBIMH Makajiajap. basHIaMaHbIH
TycaykecepiH sacay; OiTipy OLTIKTUIIK KYMBICBIH
asipiey, peciMaey OkoHe Koprayra JaMbIHmay
TopTiOi. FHUIBIMH STHKAHBIH ePEKIISIIKTEPI.

BimiMi: -- MOTIHZIK aKmapaTIieH (3cce, MakKaa,
JTUILIOM 3KSHE T. 0.) KoHE OoJapJblH Kypamziac
GextikTepiMeH  (Kipicrie  KoHE  KOPBITHIHIBI,
Ma3MYHBI, KOPCETKIlll, aHHOTAIUS JKoHE T. 0.)
JKYMBIC ICTEY/IH opTYPIIi TaCLaepi

- aKaJeMUSUIBIK (FRUIBIMH, KOCiOM) MSTIHII KYpY
3aHAAPbI TypaJibl TYCIHIK;
Mkemaiiri: - MoTIHHIH THICTI JISKCHKACKIH,
KYPBUILIMBI MCH CTHJIIH KOJIIAHA OTBIPBIII, OWIbI
HAKThI JKOHE HAKThI TULIE GLIIPY;

JarapIchl: - MaTiHAL ab3anTapra 6oy, ab3aIThl
cayaTThl peciMJIey JkoHe Gac coilyieM Kazy,

- MOTIH/II KYPhUIBIM/IAY JKOHE MOTIH MSH COMJIeM
JIeHreliH/e JIOT UKAJIBIK GaliaHbICTap bl KYPY;
Kysiperriniri:

- IMKiGeJICCH/TUTIK TIeH IepOeCTiK, MEMiM YITiH
JKayanKeplIiJiK ~ KepceTy,  ©3iH-03iTaHyra,
o3/liriHeH OLTIM  aiyFa, ©3iH-631 JaMBITyFa
KaOUIeTTi GOy bl KaJIbINITAC THIPA/IBI

29




OCHOBBI
CIIEIMATIBHOCTH

OCHOBBI
aKaJIe MHIEeCKOT
0 MHChMa

B/
KB

OAP
1213

15/-/15/45/75/7,5

IlocTpeKBU3UTHL:
Texunomorusa
MPOM3BOJICTBA
MBETHBIX METAJUIOB,
TuapomeTaiutyprutec
KHe TIPOIISCCHI B
IIBETHOM
MeTaJUTyprHH,
MartemaTHuecKie
MOJICTHPOBAHHUE
METAJLTY PrUYSCKUX
MPOIIECCOB,
O6orarmie HUe
MOJIE3HBIX
HCKOIAEMBIX,
TTupoMeTaLTyprudeck
He TIPOIIECCHI B
IIBETHOM
MeTaJUTyprHH,
CoBpeMeHHOe
COCTOSTHHE UCpPHOU U
[BETHOU METAJLTYypTHH
B Kazaxcrane,
Teopetnueckue
OCHOBBI

METAJLTY PrUYSCKUX
npoiecco, Teopus u
TEXHOJIOTHS
3JICKTPOIILIAKOBOTO
Meperiapa,
TemnnosHepreTHKa
METAJLTY PrUYSCKUX
MPOIIECCOB,
Texuosorust 100bIYH U
MOATOTOBKH MOJIC3HBIX
HCKOIAEMBIX,
Texunomorusa
MIPOM3BOICTBA YSPHBIX
MeTauIoB, Y uebHast
MpaKTUKa

Hems: dopMupoBaHHe 3HAHUH HAYYHOTO CTHILI
peuH, W3yUeHHe HauboJiee pacIpOCTPaHEeHHBIX
JKaHPOB YCTHOTO, HMHCHMEHHOIO AaKa/[eMHYECKOTO
muchbMa (yIeOHBIX, HAYUHBIX), HABBIKOB CO3JaHHS
MHCHMEHHBIX, YCTHBIX YUEOHBIX aKaJeMHISCKHX
TeKCTOB Ha OCHOBE TPEJICTABICHHS 00 HX IEJLIX,

CTPYKType,  CTHIHCTHUSCKHX  OCOOCHHOCTSIX,
JKAHPOBBIX OTIIHIHSIX.
Copepxanue: JKanpsl, 0COOCHHOCTH

aKaJeMHIeCKOTO0  IIHCbMa;  OCHOBHBIE  BHJIBI
HAYIHBIX, Y4eOHO-HAYUHBIX TEKCTOB, KOTOpBIE
cosmaloTesl B akajeMHueckod cpede. Hopmer u
IpaBWiIa CO3JAaHUS aKaJeMHISCKHX TeKCTOB: dcce,
peleH3HH, 0630p0B, KYPCOBLIX, TUIUIOMHBIX paboT,
HayuHBIX cTaTedl. Ilopsmok cocTaBleHHA occe,
JoKIana, HayIHOU CTATbhH; pa3paboTKH,
odopMICHHSI B HOATOTOBKH K 3aIllUTe BBITYCKHOM
KBaIM(UKATTHOHHOM paboThI. OcobeHHOCTH
HAayYHOM STUKU. AHTHUILIArHAT.

3HAHUA: - PAIMYHBIX HPHUEMOB pPaboThl ¢
TeKCTOBOH HHBOpMAaIHEH (3cce, CTaThs, TUILIIOM
M T.JI.) ¥ UX COCTAaBHBIMH YaCTSIMU (BBEJCHUE M
3aKITIOUCHHE, OTJIABJICHHE, yKazaTeJb,
aHHOTAIMA U T.J.)

- OpPENCTABJICHHE O 3aKOHAX IOCTPOCHHS
aKaJIeMHIECKOTO (HAy9IHOTO,
po(eCCHOHANBHOTO) TEKCTA,

VMeHUs: - BHIPAXKATh MBICIb SICHBIM U TOUHBIM
SI3BIKOM, HCTIONB3Y COOTBETCTBYIONIYIO
JICKCUKY, CTPYKTYPhl H CTWIb H3JIOKCHHS
TeKCTa,

HaBpiku: - pasjeieHHs TeKcTa Ha abzarlpl,
rpaMoTHOTro ohopMiIeHH ab3alla U HAIUCAHHS
3arJIABHBIX TIPEJIOKCHUM,

- CTPYKTYPHPOBAaHHSI TEKCTA W TOCTPOCHHS
JIOTHYECKUX B3aMMOCBSA3EH Ha YPOBHE TEKCTA M
MIPEIIOKSHUS,

KoMmerenumu: - (GopMUpyeT KOMICTCHIUH
MpOSIBJICHUSI ~ BHYTPSHHEH  aKTMBHOCTH M
CaMOCTOSITCJIbHOCTH, ~ OTBETCTBEHHOCTH  3a
pelieHus, ObITh CIoCOGHBIM K
caM0o00pa30BaHUIO, CAMOPA3ZBUTHIO.
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Postrequisites:
Technology of
production of non-
ferrous metals,
Hydrometallurgical
processes in non-
ferrous metallurgy,

Purpose: formation of knowledge of the scientific
style of speech, study of the most common genres of
oral and written academic directions (educational,
scientific); skills of creating written, oral academic
texts based on the idea of their goals, structure,
stylistic features, genre differences.

Contents: Genres, features of academic writing; the

Knowledge: - various methods of working with
textual information (essay, article, diploma, etc.)
and their components (introduction and
conclusion, table of contents, index, abstract,
etc.)

- understanding of the laws of construction of an
academic (scientific, professional) text;

Mathematical main types of scientific and educational-scientific | Skills: - express thought in a clear and precise
modeling of texts that are created in the academic environment. | language, using appropriate  vocabulary,
metallurgical Norms and rules for the creation of academic texts: | structures and style of presentation of the text;
processes, Mineral essays, reviews, reviews, term papers, theses, | Experience: - division of the text into
processing, scientific articles. The procedure for the preparation | paragraphs, competent design of the paragraph
Pyrometallurgical of the presentation of the report; the development, | and writing head sentences;
v processes in non- design and preparation for the defense of the final | - structuring the text and building logical
= ferrous metallurgy, qualifying work. Features of scientific ethics. relationships at the level of text and sentence;
:n Current state of Competencies: - forms the competencies of
Fundamentals FA - ferrous and non- manifestation  of internal activity and
Fundamentals of L BD/ i . . o L
Specialty of Ac.ac.hmlc EC w =+ ferrous metallurgy in independence, responglblhty for decisions, to be 29
Writing 1213 0 Kazakhstan, capable of self-education, self-development.
~ Theoretical
= foundatiops of
— metallurgical
processes, Theory and
technology of
electroslag remelting,
Thermal power
engineering of
metallurgical
processes, Technology
of extraction and
preparation of mineral
resources, Technology
of production of
ferrous metals,
Educational practice
IIpepexBusuTTEp: MakcartbI: KasakcTannbig metautyprust | Bimimi: KazakcTaHHBIH IIHKI3aT KOPHI, oJlapaaH
Koci6u opbic (kazak) CaJIaCBIHBIH MpoGIeMaaphl, JaMy TOHISHITISUIAph, | oHIM ajlyJa KOJJIaHBUIATHIH TeXHOJOTHSIIAD,
Timi, Kacibu KeH JKoHe TeXHOTeH/IIK IIUKi3aTThl KemeHai Kaita | Kaszakcran METAJUTYPT U caJlaChIHIAFbI
GarbITTAJIFAH HICT TULL | OHACY MaceJiesiepi; aybI3lia COWICY JKOHE aFbUINIBIH | OHEPKACiNTiH  Ky#i, aJFBIIIApTTaphl KSHE
IlocTpeKBU3UTTED: TUTIHAC MPE3CHTANUS OTKIi3y, OWIap/abl KSTULNIPY | OJapaplH JaMybIH Oitei.
Tyeti JKoHe OasiHNay JariblIapbl Typaibl JKaH-KakThl | HMwemmimiri: KasakcTaH MeTayuTyprHSICHIHBIH
MeETaJLTy prUsSJaFbl JK9He JKyHesi OitiM any. JlaMy  JKOJITapbl HETi3iHIE CalaHbl —TaIay
s Kaiita omyiey | MasmyHbl: MeTawTyprusl calachlHIAFbl FRUILIMH- | SKarjabbl, Kazaxctan FaJIbIM/IAPBIHBIH
o TeXHOJIOTHSUTAPHI TeXHHKAJLIK MaTepHaJapAblH MOTIHAEpiH OKy | JKeTICTIKTepi JKoHe FBUIBIM MEH TeXHHKAHBIH
= MOHE  ay/lapy  YHIH - KOKCTTL  TAKBIPHINTEIK | 3aMAHAYH XKCTICTIriH Hrepes. . .
o PTB of TCPMHHOIOTHSHBIH  JICKCHKATBIK  KODBI. .Kec161/1 Harapicer:  Benrim  Gip WIHKI3aT  Typine
MamaHBIK ITon MeH TiAL BII/ o ~ camaja OesiceHAl KOJNJaHy VINIH aybI3eki JoHe | CalTaHBICTHI Kapa JKoHe TYCTI MeTajdap MeH
HeTi3aepi GipiKTipe OKBITY TK 2014 - apHalbl MeT TUNH NPaKTHKAJIBIK Oulyre yipeTy. | omapnman aJIbIHFAH GyHBIMIapIbIH
> Iler Tinigge skasbamia >K9HE aybI3Ma TYpJe | TEXHOJOTHSUIBIK Ti36erid JKacayra
© MaMaH/IBIFbI GOMBIHIIA MAOTIHIACDP MEH HETi3ri ¢e3 | JarJbLIaHabL
L TipkecTepi MeH TepMHH/EP/IH Ma3MYHBIH TYCiHY. Kyziperrimiri: [Tleten tininge sxasbama skoHe

aypI3lia HBICAHAA MaMAaHIBIK OOoMBIHIIA OH-
MKIpJIeP/li JKSTUAIPY KoHe GasHiay, MITiHISp
MEH Heri3ri YFRIMIAp MEH TepMHHACPIIH
MAa3MYHBIH TYCiHY KaJBIMTACTHIPAIbL.




OCHOBBI
CIIEIMATIBHOCTH

Huterpuposann
o¢ o0yucHHe
mpeaMeTa U
SI3BIKA

B/
KB

10P
Ya
2214

-/-/60/55/12,5/225

IIpepexBUZHTHI:
TIpodeccronanbHbIH
pycckui (Ka3axcKuii)
SI3BIK,
ITpodeccronanbHo-
OpPHeHTHPOBAHHBIH
HHOCTPAHHBIH SBBBIK
IHocTpeKkBHINTHL:
Peruxauur-
TeXHOJIOTHH B
[[BEeTHOH MeTaJUTyprHU

ean: npruoGpeTeHUE OCHOBaTEJIbHBIX "
CHCTCMATH3MPOBAHHBIX 3HAHHH O TpobiieMax,
TEH/ICHIUSX PA3BUTHS METAJUTYPTHUSCKOM OTpacin
Kasaxcrtana, Bonpocax KOMIUICKCHOU mepepaboTKH
PYIHOTO M TEXHOTEHHOTO CBHIPHSI, HABBIKOB YCTHBIX
BBICTYIUICHHH M TPOBEJCHHSA MPE3CHTAllMM Ha
AHTJIMACKOM  SI3bIKE,  COBEPIICHCTBOBAHHS W
M3JI0)KSHUSI MBICIICH.

Conepxanne: Jlekcuueckuil 3amac TeMaTHIeCKOH
TEPMHUHOJIOTHH  HCOOXOJAMMOM JUIi UYTCHUS H
neperoia TEKCTOB HAYYHO-TCXHHYECKOTO
MaTepHaia B 00JIACTH MeTaulypruu. OOyucHHe
MPaKTHYSCKOMY  3HAHHIO  Pa3rOBOPHOTO "
CIICIMAIBHOTO HHOCTPAHHOTO SI3bIKA JUISI aKTHBHOTO
HCHOJIK30BaHMA B TpodeccHoHAIBHON — cdepe.
TTonuMaHHe Co/IepKAHUS TSKCTOB U OCHOBHBIX (hpas
U TSPMHHOB MO CICIHAILHOCTH B NHCHBMEHHOHM M
YCTHOM (popMe Ha HHOCTPAHHOM SI3bIKE.

3HaHWe:  3HAaeT  HCTOPHIO  CTAHOBJICHHS
MeTaJUTypraH u COBpEeMEHHBIH
MeTa/Ulyprudeckuii moteHrman Kasaxcrana,
OCHOBHBIX ~ MHPOBBIX M  OTeUeCTBEHHBIX
MIPOU3BOTUTe IO H MeTaJUTypTHIecKoi

MPOAYKIINH; ChIpheBBIe pecypehl Kazaxcrana.
VYumets: MMeTh Mpe/cTaBIeHHE O HEePCIeKTHBAX
Pa3BHTHS COBpEeMeHHOU MeTaJUTy pTHH
Kazaxctana

- IMeTb TIpe/ICTaBJICHHE O COBPEMEHHOM YPOBHE
MPOU3BOJICTBA UePHBIX, IBETHBIX METAJUIOB H
CIUIABOB,  TCHJCHIMH  Pa3BHUTHSI  PBIHKA,
CocTaBieHue TeXHOJIOTHIECKHX cxXeM
nepepaboTKH pa3IMIHBIX MeTaJUIoB; BeiOupaTh
MaTepHall ¥ TEeXHOJOTHUSCKHH peXHM ero
o0paboTKM  HCXOJ W3 YCIOBHH  ero
SKCIUTyaTallid M KOMIUIEKCA HPEAbIBIISIeMBIX
TpeCoBaHui, ApryMeHTHPOBAaTh o
MepCHeKTHBAX Pa3BHTHH COBpeMeHHOM
MeTauTyprud B Kasaxcrane;

HaBpman: OneHHBaHHE YpOBHS MHpPOBOTO
MPOU3BOJICTBA UePHBIX, IBETHBIX METAJUIOB H
CIUIABOB, TCHMASHIMH pPAa3BHUTHS pBIHKA LI
PpelIeHHs TeXHUKO-DKOHOMHYSCKHUX 3a/1a1.
Kommetermmi: GopMupyeT KOMIICTSHITHH O
COBpeMeHHOM YpOBHE IPOHU3BOJCTBA UepPHBIX,
IBETHBIX MeTAUIOB H CIUIABOB, CBOHCTBA,
00J1acTH NPUMEHEHHUSI H YPOBEHb IOTPeOICHHUS,
TeHASHIIUM PAa3BHUTHS PHIHKA.

48
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Prerequisites:
Professional Russian
(Kazakh) language,
Professionally oriented
foreign language
Postrequisites:
Recycling
technologies in non-
ferrous metallurgy

Purpose: to acquire thorough and systematic
knowledge about the problems, trends in the
development of the metallurgical industry of
Kazakhstan, issues of complex processing of ore and
man-made raw materials; skills of oral presentations
and presentations in English, improvement and
presentation of thoughts.

Contents: Lexical stock of thematic terminology
necessary for reading and translating texts of
scientific and technical material in the field of
metallurgy. Teaching practical knowledge of spoken
and special foreign languages for active use in the
professional sphere. Understanding the content of
texts and basic phrases and terms in the specialty in
written and oral form in a foreign language.

Knowledge: sources of raw materials of
Kazakhstan; technologies applied for processing
of raw material of products from them; there is
the state of enterprises in area of metallurgy of
Kazakhstan, prospect of their development.
Skills: to find the optimal ways of development
of metallurgy of Kazakhstan on the basis of
analysis of the state of industry, modern
achievements of science and technique,
including scientists of Kazakhstan.
Competencies: forms the competence to
developments of flowsheets of production of
black and coloured metals and wares on their
basis depending on the certain type of raw
material.
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IpepexBusuTTEp:
Mawman/pIKKa Kipicrie,
Kacibu opric (kazak)
T

MakcaTbl: MeTaUIypTHs CaJIACHIHBIH  KasipTi
3aMaHFBl JlaMy YpJicTepiMeH TaHbIcy, Kasakcran
Pecry61mKachIHBIH MeTaJLTyprust KeITeHiH
HHHOBAINGIBIK, ~ JAMBITY, KeH, TeXHOTeHJIK

Birimi: KasakcTaHHBIH NIMKi3aT KOPBI, OJIApJIaH
OHIM ajyJa KOJJAHBUIATBIH TEXHOJOTHUSIAD,
Kasaxcran METAJUTYPT U CaJlaChIHIAFbI
OHEPKACINTIH  Kyii, aJFBIIApTTaphl JKSHE

IlocTpeKBU3UTTED: NIMKI3AaTThl KEMICHI ©HIACYMIH KasipTi skarmaiibl | oJapAbIH AaMybIH Gijie[i.
MeTamty prusiarst JKOHE TYCTI JKOHe Kapa Metammapael  any; | Hkempmimiri: KasakcraH MeTauIyprUschIHBIH
:n 3epTTeYAiH HEeTisr1 TEXHUKAJBIK 9/IcOUCTTEPMEH JKYMBIC ICTEY JKOHS | JaMy JKOJIapbl HETi3iHJAe CaJlaHbl —Tajay
N aJicTepi, FHIIBIMU- FBUIBIMH JIOTHKAJIBIK OHJIay Ibl IAMBITY. JKAFTaMbI, Kasaxctan FaJIbIM/IAPBIHBIH
KasaxcTanarsr KKT :ﬁ 3EPTTEY KYMBICTAPBIH MasmyHbI: MeTa.]'UIypl“I/Iﬂ.HbI.H €Nl | KOTICTIKTEPi JOHS FRUTHIM MCH TCXHHKAHBIH
MaMaHbIK Kapa xoHe TyCTi EIT/ M7 = JKocHapay, JKyprizy OKOHOMMKACHIH/IAFI  KOHS  Kasipri —MeTanmap | saMaHayH ?KeTlCTlF.lH.I/IFep.eL[I. . .
Herizepi I —— TK K " HAPLIFBIHIAFbI POJTI. KasakcTaHHBIH TeMip, XpOMHUT Z[afl[blcl,l. Bearini  Gip IHKi3aT  TypiHe 48
Y. 2214 — KCH/ICDIHIH KOPJIAPEI, KCH OPBIH/IAPEL, CHITATTAMACE] GallJTaHBICTBI Kapa JKoHE TYCTI MeTajlgap MeH
SaMarays KyH 3 JKOHE oJyapnael  Kaiita eHaey. Kenmepai Kywo | omapnan aJIbIHFAH GyHBIMIapIbIH
N mpolecTepiniy  Herizaepi. KazakcTanma INOMBIH | TEXHOJOTHSUIBIK Ti36erid JKacayra
N JKOHE Gojat oH/Iipici. KazakcTauubiy | garapLiaHaibl.
(heppOKOPBITIIA OHSPKACIOIH TaMBITYbIH JKal-kyii, | Kysiperrimiri: Texuukanslk onebueTrepMeH
Herisri OarbITTapbl. TycTi METAUTYPIHSHBIH HeTi3r1 | JKYMBIC — iCTeY  JAFiblIapbl  KoHE  Oijiim
MPOIICCTEPiHIH JKIKTEITyi KoHe cUmaTTamMachl. KeHai | amymiblIapAblH FRUIBIME JIOTHKAJBIK OWIAYBIH
JKOHE TeXHOTCHJIIK MHMKizaTTaH TYCTi MeTangapapl | JAaMbBITY/bl KAJIBIITACTBIPAIbL.
aJTyJIbIH MTHPOMETAILTY PTUSUIBIK JKOHE
THIPOMETAILIYPrHSIIBIK IpoliecTepi
IIpepeKBU3NTHI: Ieab: O3HAKOMIICHHE ¢ COBPEMCHHBIM COCTOSIHMCM | 3HAHMSl:  3HACT  HUCTOPHMIO  CTAHOBJICHHUS
TIpodeccronanbHbIH KOMIUICKCHOU  T1epepaboTKu  PYHOTO, TEXHOTGHHOTO | METaJUTyprHH " COBPEMCHHBIN
KazaxXcKuH (pycckuit) CBIpbsI M TIONYUCHHEM IIBeTHBIX, UYepHBIX METAUIOB, | MeTaJUTypruueckuit moTeHruan KasaxcTaHa,
s13bIK, BBeieHue B TeHICHITUSIMHA COBPEMEHHOTO PasBUTHS | OCHOBHBIX  MHPOBBIX M  OTCUCCTBCHHBIX
CTIEUATIBHOCTD METAJUIypIrMYeCKOW  OTpacid,  WHHOBAIMOHHBIM | TPOU3BOAMTEIICH METaJUTypTHUCCKOH
IlocTpeKBU3UTHL: pasBUTHEM  MeTaulypruueckoro  kommwiekca PK. | mpoaykimu; ceipbeBbie pecypesl Kasaxcrana.
OCHOBHbIE METO/IbI IIpuoGpereHne HABBIKOB pabOThI ¢ TEXHWYSCKOM | YMeHMs: HmeTs Mpe/ICTaBJIC HIE o
HCCIIeIOBAHHUS B JIUTEPATYpod, Ppa3sBUTHE HAYYHOTO JIOTHYSCKOTO | HMEpPCIeKTHBAX Pa3BUTHSI COBPEMEHHOM
MeTaJUTyprHH, MBIIIJICHHUS. MeTasuTyprun Kazaxcrana
IInanupoBanue, Conepxanue: Poib MeTaJUTyprMH B SKOHOMHKE | - HMETh HPEJCTABICHHUE O COBPEMCHHOM YPOBHE
MpOBEJCHAC HAYTHO- CTpaHbl M HAa COBPEMCHHOM pPBIHKE METAJUIOB. | TPOU3BOJACTBA YCPHBIX, IBETHBIX METAJUIOB H
HCCIIeIOBATEILCKUX 3amacet JKEJIe3HBIX, XPOMHTOBBIX PYJ, | CIUIaBOB,  TCHIACHIMM  DPAa3BUTHA  PbIHKA,
pabot MECTOP OKICHHUS, XapaKTepUCTUKA " ux | CocrtaBienue TEXHOJIOTHUSCKUX cxXeM
nepepabotka. [IpoM3BOJACTBO UyryHa, CTadd B | MepepabOTKH pPa3iMYHBIX METAUIOB, yMeeT
:a Kasaxcrane. CoCTOSIHHE, OCHOBHBIC HANPABJICHUS | BBHIOMPATh MATEPUAI U TEXHOJOTHUSCKHUH PEKUM
Cobpementoe a pazeuTusi  (eppOCIVIABHOM  NPOMBINUICHHOCTH | ero oOpaloTKM UCXONd W3  YCIOBHH  ero
COCTOSHHE :ﬁ Kasaxcrana. Kiaccupukamusi, XapaKTepUCTHKA | SKCIUTyaTalldH MW KOMILUICKCA TPEABIBISCMBIX
o SSC — OCHOBHBIX THMPOMETAJLTYPIrHISCKHX u | TpeGoBanuii;
OCHOBBI qepHOH U B/ -
e — LBeTHOM KB hCM 0 THIPOMETALTYPrHUIeCKUX HpolieccoB u3pyeucHusl | Happmku: [IpuoOperaeT HABBIKHM OICHHUBAHHUS 4
MeTaTyprHy B K = [BETHHIX METAUIOB W3 PYJHOTO, TEXHOTCHHOTO | YPOBHS MHPOBOTO TIPOM3BOJACTBA  UCPHBIX,
2214 N3 CBIPBSI. IBETHBIX MCETAJUIOB H CIUIABOB, TEHJCHITHH
KazaxcTane g
\ Pa3sBUTHS pPbIHKA JUIS PCIICHHS TEXHUKO-
-
)

SKOHOMHUESCKHX 3a7ad.
Kommetermmi: GopMupyeT KOMIICTSHITHH O
COBpeMeHHOM YpOBHE IPOHU3BOJCTBA UepPHBIX,
IBETHBIX MeTAUIOB H CIUIABOB, CBOHCTBA,
00J1acTH NPUMEHEHHUSI H YPOBEHb IOTPeOICHHUS,
TeHASHIIUH PAa3BUTHS PHIHKA




Prerequisites:
Introduction to the
specialty, Professional

Purpose: Familiarization with the trends of modern
development of the metallurgical industry,
innovative development of the metallurgical

Knowledge: sources of raw materials of
Kazakhstan; technologies applied for processing
of raw material of products from them; there is

Russian (Kazakh) complex of the Republic of Kazakhstan, the current | the state of enterprises in area of metallurgy of
language state of complex processing of ore, man-made raw | Kazakhstan, prospect of their development.
- Postrequisites: Basic materials and the production of non-ferrous and | Skills: to find the optimal ways of development
g“ research methods in ferrous metals; work with technical literature and the | of metallurgy of Kazakhstan on the basis of
—~ metallurgy, Planning, development of scientific logical thinking. analysis of the state of industry, modern
Modem State of %23 . . , . . .
Ferrous and CSF o carrying out research Contents: Th.e role of metallurgy in the country's flchlev.ement.s .of science and technique,
Fundamentals of Non-Ferrous BD/ NM — work economy and in the modern metal market. Reserves | including scientists of Kazakhstan.
Specialty . EC K A of iron and chromite ores of Kazakhstan, deposits, | Competencies: forms the competence to
Metallurgy in - L. . . .
2214 Iy characteristics and their processing. Fundamentals | developments of flowsheets of production of
Kazakhstan 3 . . .
g of ore agglomeration processes. Production of cast | black and coloured metals and wares on their
2 iron and steel in Kazakhstan. The state, the main | basis depending on the certain type of raw
' directions of development of the ferroalloy industry | material.
of Kazakhstan. Classification and characteristics of
the main processes of non-ferrous metallurgy.
Pyrometallurgical and hydrometallurgical processes
of extraction of non-ferrous metals from ore and
technogenic raw materials
IIpepexBH3HTTED: MakcaTbI: MeTAUTypIHsUIBIK  TponjecTepAid | Bimimi: MeTangpl, TOTBIKTBI, CyNbGUITI >KoHE
Korapel MaTeMaTHKa, | TCOPHSUIBIK Herizfepi GoMbIHIIA ipresi OuTiM aly, | CyJibl JKYHeJIepAiH KYPBUIbICHI MCH KACHSTTEPIH;
Ouzuka, MamMaHIBIKKA | KYpJAeTi JKOFaphl TeMIepaTypajblK IIpoIlecTepAdl | MHHepaJIbl 3KoHe TeXHOTSH/I MUKI3aTThL, Ty3/Ibl
Kipicme yHbIMIACThIpa OLITY, iICKe achIpy; Kipic KOHE MBIFLIC | epTiHALIep MeH OalKbIMajapAbl IHPO, THAPO
ITocTpexkBUBHTTED: mapaMeTpiIepiH eJjmey, IpolecTepAi OGacKapy, | skoHe bsIeKTpoMeTaLTypIHUIBIK KaliTa oHJIeY
MeTasuy prusuIbIK JKYHeliK ofay JaF/bLIaphL. YpAicTepiHig TepMOAHHAMHUKACHI MeH
JKaGIBIKTap MeH MasMyHBI: XAMHSUTBIK peakIusUIapAbl | KHHeTHKACBIH JKOHE YpPAICTepAlH TeOPHSUIBIK
" MaIlIUHAJIAP, KSHLI TEPMOMHAMUKAIBIK Tajjaay ojicrepi. TeopusuibIK | GyHIAMEHTIH KaJbIITACTBIpa Oiie .
o MeTasgap HeTi3aepi, (HM3UKAIIBIK- XEMHSIIBIK oTeTiH | Mkempaimiri: MeTaUTyprusuIblK —arperarrapja
- METaJULY PrUsChI, [POLECTEP Il ArperaTTapblH/ia; OTBIHHBIH 3KAHYBIH, | TeXHOJOTHSLIBIK TIPOIeCTeP/IiH OHTAMJIBI
Meranyprasit :n METAIUTYPrHsTBIK kapOoHaTTap JTHCCOTTHAITHSL, OKCI/IL[T.epi, nmapaMeTpJIepiH XKoHE THIM/ITIK KOPCETKIINTePiH
. . MY . oHipicTep/iH cynsdHATEp, XJIOPHATEP, KallblHA  KeJTIPY;, | aHBIKTAy MaKcaTbIHAa TeXHOJOTHSIIBIK
MamMaHAbIK BIK YPAICTePAIH BII/ - . ’ K X .
Herizepi TCOPHALTHIK TK N hAl mpoIecTepi MeH METATIAp/B  TA3aPTy  KOHC  JIMCTWUIANWS, | CCOMTeyJep XKYPrisyi Urepesi.
Herizepi 2215 3 arperaTrapel, TCOPHSIBIK HETi3ACPi JOFANBIK PAspsITEI ¢dm3nka- Z[i.lfﬂ;l,lcl.,l: TexHUKANBIK TaTCHIPMATIAP/IEI
g MeTasuty prasiaarsl XUMISUIBIK, ~ KACHeTTepi, MeTall JKoHe MIIaK | o3ipjieyAi MeHTepy OapbichlHAa — ©3/iTiHeH
2 JKBUTY JKOHE Macca GankpiMasiapbl. Epekimme KacueTrepi Oap ’KaHa | INBIFapMAINBUIBIK, 3EPTTEY JKAOHE OHJIPICTIK
2 aJMacy mporecTepi (azaap pIH HeMece MaTepHaJIJap/blH Iaiiga Golly | MiHgeTTepai memryre JarJbLIAHATEL.

MEH armaparTaphl,
COPTTBIK, HIEMIEY
JK9HE KYIO OHJIIPICiHIH
TEXHOJIOTHSICHI MEH
JKaOIBIKTAPBI

maptel. Keml KOMIOHeHTTI sKyHeme OGoJIaThIH
KYOBLIBICTAp MCH MPOLICCTEP/ 3ePTTLY SAICTEMECIH
MeHrepy. TeXHHKaBIK TancelpMaap/ibl 93ipieyai
HTepy Ke3iHae KaciOn MiHISTTep i ey .

Kysiperriniri: MeTamTyprusibIk
peaKuusUIapIbIH TepMOAMHAMHUKAJIBIK
capanraMachIHIa Ginmimyepin Hrepei;
3aTTap/iblH TSPMHSLIBIK, KACHETIHIH

3aHABUIBIKTAPBIH ~ AHBIKTAMIBI, METAIAP/IbIH
TasalaHybl ~MEH  JIUCTWIIGHYi  OGOMbIHIIA
ecenTepIi JKacay/JaFbuIapbl KaJIBIITACAbI.




MCI1(I")OcHoBBI
CIeIHAATIBHOCTH

Teopetnueckue
OCHOBBI
MeTaJUTypruuec
KHUX IIPOIECCOB

B/
KB

TO
MP
2215

30/-/30/55/12,5/22,5

IIpepexBUZHTHI:
Belicmmast MaTeMaTHKa,
ODuznka, Beegenne B
CHeIMaILHOCTD
IHocTpeKkBHINTHL:
MeTastypraaeckoe
oGopyaoBaHHe U
MAITHHLL,

MeTasuTy prust IeTKHX
MeTaJu1oB, IIpomecchr
H arperaTsl
MeTaJUTyprHIecKHX
npousBoAcTB, Temio u
MaccooOMeHHbIS
MPOIECCHI U aniapaThl
B MeTAJUTyprHUH,
Texnosorus u
oGopyaoBanue
COPTOBOH NPOKATKH U
JuTeiHOTO
MPOU3BOACTBA

Iesms: nproGpeTeHUE OCHOBOMOJIATAIONTHX 3HAHHH
o TEOPETHIECKOMY 060CHOBaHHUIO
METAJUTypTHUeCKHX  IPOIEeCcCOB H  YMeHHH
PAlMOHAIBHOTO HCTOJNB30BAHUSI STHX 3HAHHH K
JeHCTBYIONTHM, MEepCHeKTHBHBIM TeXHOJIOTHAM;
HAaBBIKOB  M3MEPEHHSI  BXOJHBIX,  BBIXOJHBIX
IapaMeTPOB, YIPABJICHHUSI IPOIIECCAMH, CHCTOMHBIM
MBIIICHACM.

Conmepxanme: MeTomsl  TepMOAMHAMHIECKOTO
aHajM3a XHMHUeCKHX peakimil. Teopermueckue
OCHOBBI (PU3UKO-XUMHIECKHX IPOIECCOB
NPOTeKAIOMHMX B arperaTax: TOpeHHe TOIINBA,
JHCcoNHAIs KapOoHATOB, OKCHIOB, CYJIBMHIOB,
XJIOpHJIOB; BOCCTaHOBJICHHE MeTaJUIoB;
paduHHpOBaHHe H JUCTHULIIUS, TeOpeTHUSCKHe
OCHOBBI JAYTOBOTO paspsja, (GHU3HKO-XAMHUSCKHE
CBOMCTBA METAJUIMISCKUX H MIJIAKOBBIX PACILIABOB.
OBnafieHHe MeTOAHUKOH TepMOIUHAMHYECKOTO,
KHHETHUSCKOTO aHa/Ii3a SIBJICHHH H IPOIeccoB,
MIPOUCXO/SIMHUX B MHOTOKOMIIOHSHTHOH cHcTeMe.
Pemenne npodeccroHaNbHEIX 3a/1a4 IPH OCBOSHHU
pa3paboTKH TeXHHIECKHX 3aTaHUH.

3HaHMe: 3HaeT YCTPOHCTBO M CBOWCTBa
METAJUIHISCKHX, OKHCIICHHBIX, CYAbQHIHBIX H
BOJHBIX CHCTeM; TepMOJUHAMHKY H KHHETHKY
MPOIIECCOB HIpo, THPO-U
SJIeKTPOMETAJLTyprHIecKOH nepepaboTKH
MHHEPAJIbHOTO H TeXHOTEHHOTO CHIPHSL, COJICBBIX
PacTBOPOB H CIUIABOB M TeOPETHISCKHE OCHOBBI
MIPOIIECCOB.

VYMeTb: yMeeT IPOBOJHUTH PacdeT, IpOBeACHHES
TeXHOJIOTHISCKHX  PacueToB c [eJIBIO
Olpesie/ieHHs] ONTHMAJLHBIX IIAPAMETPOB H
nokazatesiel 5pPpeKTHBHOCTH TeXHOJIOTHISCKHX
MPOIECCOB HAa METAJUTyPrHUeCKHUX arperarax.
HaBboan: IIpuoGpetaet HaBBIKH
CaMOCTOSITeJIbHOTO ~ pEMIeHHsT  TBOPYECKHXK,
HCCIIeIOBATENIHCKAX M IPOM3BOJCTBEHHBIX
3a]a9 IPH OCBOCHHUH Pa3pabOTKH TOXHHISCKHX
3aJaHni.

Kommetemipmmi:  GopMHpyeT  KOMIIeTeHIIHH
TepMOTUHAMHISCKOTO aHaJA3a
METAJUTypTHYeCKUX  peakIui;  oIpe/esicHHe
3aKOHOMePHOCTeH TepMOIOBEISHHSI BEI[SCTB;
pacdeTsl 10 paHUHHPOBAHHUIO H JHUCTHLLIIHU
MeTaJUIOB.

Fundamentals of
Specialty

Theoretical
Foundations of
Metallurgical
Processes

BD/
EC

TFM

2215

30/-/30/55/12,5/22,5

Prerequisites: Higher
mathematics, Physics,
Introduction to the
specialty
Postrequisites:
Metallurgical
equipment and
machines, Metallurgy
of light metals,
Processes and units of
metallurgical
production, Heat and
mass transfer
processes and
apparatus in
metallurgy,
Technology and
equipment for long
rolling and foundry
production

Purpose: to acquire fundamental knowledge on the
theoretical foundations of metallurgical processes,
the ability to organize and implement complex high-
temperature processes; skills in measuring input and
output parameters, process management, system
thinking.

Contents: Methods of thermodynamic analysis of
chemical reactions. Theoretical foundations of the
physicochemical processes occurring in aggregates:
gorenje fuels, dissociation of carbonates, oxides,
sulfides, chlorides; reduction of metals; refining and
distillation; theoretical foundations of arc discharge,
physico-chemical properties of metal and slag melts.
A condition for the formation of new phases or
materials with special properties. Mastering the
methodology of studying phenomena and processes
occurring in a multicomponent system. Solving
professional tasks when mastering the development
of technical tasks.

Knowledge: structure and properties of metal,
oxidized, sulfidle and water systems;
thermodynamics and kinetics of pyro, hydro-and
electrometallurgical processing of mineral and
man-made raw materials, salt solutions and
alloys, and theoretical bases of processes.

Skills: Calculate, perform technological
calculations in order to determine the optimal
parameters and performance indicators of
technological processes on  metallurgical
aggregates.

Competencies: forms the competence to
independent solution of creative, research and
production  tasks  while mastering the
development of technical tasks.




IIpepekBU3NTTED:
Korapel MaTeMaTHKa,
Ousznka, MamMaHIbIKKA
Kipicme
IlocTpeKBU3UTTED:
MeTa/uty prusuibIx,
sKabIpIKTAp MEH
MaIlIUHAJIAP, KSHLI

MaxkcaThl: 3JeKTponniakTsl SankpITy by (DIIE)
TEOPHUACHI MCH TEXHOJIOTUACH GoibIHIIA ipTesi
GutiM  aidy, KYpJeJdi JKOFapbl TeMIEpaTypajbl
mpolecTepAi  yHbIMaacTeipa Oily, icKe achkIpy,
TKIPUOCIIK KoOHE OHEPKSCINTIK METAJUTYPTHUSUIbIK
arperaTrap/ia GOJIBIII JKaTKaH MPOIeCTepai GacKkapy
JAFBLIAPEL, JKYMBIC ICTeTl TYPFaH MeTaJUTypTHSIIBIK
o0BeKTiIepi Kalita Kypy JkoHe xobanay, skydHer

BimiMi: MeTaipl, TOTHIKTBL, CYJIBGHITI JKOHE
CyJIBI XKYHesIep/ i H KYPBLIBICH MCH KACHETTEPiH;
MUHePaJI/IbI JKOHE TeXHOTCH/I ITHKI3aTThI, TY3/bI
epTiHiIep MeH GalKbIMalap[pl IHPO, THIAPO
JKOHE DIICKTPOMETAUTYPrISUIbIK KalTa eoHIeY
ypaicTepiniy TEPMOTMHAMHUKACHI MEH
KHHCTHKACBHIH >KOHE YPJICTepJiH TCOPUSUIBIK
(YHIaMECHTIH KaJIBINTACThIpa OiIe/i.

:“ MeTajiap oAy /Ibl TaMBITY. HMxemainiri: MeTa/UTyprwsijIblK —arperaTrapja
a MeTaJUTypTHICH, MasMyHBI: ONeKTPOIMIIAKTHI GaNKBITYABIH | TeXHOJOTHSUIBIK TIPOIeCTeP/IiH OHTAMJIBI
DJIeKTPOILIAKT p MeTaJUTypTHSUIBIK, TeopHsichl MeH TexHosormsichl. Illmak OaiKpITy | HapaMeTpiepiH XKoHe THIMIUIK KopceTKIMTepiH
MaMaHbIK bl KaliTa EIT/ EKB = OHIIpiCTep/IiH MeNITepiHiH CHIATTAMACHI JKOHe JKyMbIchl. Tasza | aHBIKTAy MaKCaTHIHAA TCXHOJOTHATBIK
Herizepi GaNKpITYIBIH TK TT hAl mpoIecTepi MeH METAIT  ally TEXHOTIOTHACEL. BakyyMmbI-I0Fajbl, | ecemTeyiep XKypri3yai HTepe/i.
TEOPHUSCH] MCH 2215 S arperatrapsl, IUTa3MaITBIK, GaNKpITY oicTepi. Metamn DIIB-narer | JTarabichl: TexHUKaANBIK  TallChIpMasapbl
TeXHOJIOTHSIChI « MeTasuty prasiaarsl (U3UKa-XUMISUIBIK, ~ IpomecTep.  bomaT  meH | o3ipieyai MeHrepy OapbichlHAa — ©3/iTiHeH
2 JKBLTY JKOHE Macca KOPBITIIATIAPABI CYMBIK KOxKOeH OHJeY | mBIFapMamIBUIBIK, B3epTTey JKoHe OHIIPICTIK
2 aJMacy mporecTepi TeXHOJIOTHsICHL. bonaTTapipiH okikTemyi. MeTawt | MiHAeTTep/i IIENIyTe JaFAbUIAHA/bL.
MEH anmapaTrTapbl, camacel. bBajkeiTy eHuipiciHiH ssekTponuiako | Kysiperrimiri: MeTamTyprusibIk
COPTTBIK HIIeMICY skostoruscel. DI nmporiecinil, SIeKTp SHePTWICHH | peaKIUsUIapabIH TepMOJHHAMHKAJIBIK,
JKOHE KYIO OHJUPICIHIH | TYTBIHYABIH TEXHOJIOTHSLIBIK eCeITeyIepiH | capanraMachIHIa Ginmimyepin Hrepei;
TeXHOJIOTHSICHI MeH OpBIHAAY. 3aTTapAbIH TePMHUSUIBIK KACHeTiHIH
JKaGIBIKTaPBI 3aHIBUIBIKTADBIH  aHBIKTAHIBI, MeTayiap/abIH
TasajaHybl MeH  JHCTHIIIeHyl  OoHbIHIIA
ecenTep/i JKkacayJaFblIaphl KaJIbIITaCca/Ibl.
IIpepexBUZHTHI: Ienb: nproOpeTeHHE OCHOBOIOJIATAIOIMX 3HAHUM | 3HaHWe: 3HAeT YCTpoHCTBO M CBOMCTBa
Beicmas MaTeMaTHKa, | [0 TGOPHH H TeXHOJIOTHH OBJISKTPONUIAKOBOTO | MeTaJ/UIMYeCKHX, OKHCICHHBIX, CYJIb(QHIHBIX U
Ousuka, Beegenue B neperiapa  (OIIIII), yMeHHe OpPraHM3OBBIBATH, | BOJHBIX CHCTEM; TepPMOJHUHAMHUKY U KHUHOTHKY
CHeIMaILHOCTD peaM30BbIBATE CJIOXKHBIE BLICOKOTEMIIEpATypHBIE | IPOIECcCOB HIpo, THPO-U
IHocTpeKkBHINTHL: MpPOIECChl, HABBIKOB YIPABJCHHSI MPOIECCAMH, | DJIeKTpOMeTa/LTyprHUecKoH nepepaboTKH
MeTastypraaeckoe MPOTeKAIOMMMH B OINBITHBIX H IPOMBINIICHHBIX | MHHepaJBHOTO M TeXHOTEHHOTO CBHIPHSL, CONSBBIX
oGopyjoBaHHE U MeTaJUTypTHUeCKHX arperaTtax, peKOHCTPYKIHH | pacTBOpPOB H CIIABOB M TEOPETHUECKHE OCHOBBI
MAITHHLL, JeHCTBYIONMX M HPOSKTHPOBAHHMS  BHOBL | IPOIIECCOB.
MeTasuTy prust IeTKHX COOpY)KaeMBIX ~ MeTAUTypIHYeCKHX  oOBeKTOB; | YMeTh: yMeeT HpoBOJHUTH pacdeT, IpoBeAeHHE
MeTaJu1oB, IIpomecchr Pa3sBHTHE CHCTEMHOTO MBINLTCHHSL TeXHOJIOTHISCKHX  PacueToB c [eJIBIO
H arperaTsl Conepxanue: Teopust u TeXHOJIOTHS | OIpeJesieHHs] ONTHMAJIBLHBIX IApaMeTpOB U
MeTaJUTyprHIecKHX 9JIeKTPONUIAKOBOH MepeIUIABKU. XapaKTepUCTHKA H | HokasaTellel 5 )eKTHBHOCTH TeXHONIOTHISCKUX
- npousBoAcTB, Temwno n | paGoTa NUIAKOIUIABMILHBIX IedeH. TeXHONOTHWA | MpolieccoB Ha MeTAJUTYpPIHMYeCKHX arperaTax.
o MaccooOMeHHbIS MOJIy"IeHHs] YUCTOro MeTayula. MeTonsl BakyymHo- | HaBpmkm: ITpuoGpetaeT HABBIKH
a MpPOIECCH ¥ allapaThl | AYroBOM, IUIa3MeHHOM meperniaBkH. (DHU3HKO- | caMOCTOSTENHHOTO — pelieHHs]  TBOPUESCKHX,
Teopusi E B MeTAJUTyprHUH, xuMudeckne mporeccel B OIIII  MeTama. | HcclmeoBaTeIbCKHX M NPOU3BOJCTBEHHBIX
OcHOBLI X HOTOTHS] BIL/ TTE = Texnoxorus u Texnomnorus o6paboTKH CTaNH U CIVIABOB JKHIKHM | 32714t NPH OCBOCHHH Pa3paboTKH TeXHHISCKHX
e — SEKTPOILIAKOB KB P " 060py;[033aH1/1e miakoM. Kiaccupukamus cramedt. KadectBo | 3ajmanmit.
oro Heperutasa 2915 3 COpTOBOM NPOKATKH M | MeTa/Ula. OKOJOTHS BJIeKTPONUIAKOIIaBHIbHOTO | KommeTemimmi:  GopMHpyeT  KOMICTOHIIHH
g JIuTeHHOTO MPOU3BOJCTBA. DBBINOJHEHHE TEXHONOTHYSCKHX | TepMOJHMHAMHIECKOTO aHaJA3a
2 MPOU3BOACTBA pacdeToB mporecca OIIII, pacxofa | MeTaJUypIMUecKHX peakIui; oIpe/eseHHe
2 SJIeKTPOSHEPTHH. 3aKOHOMePHOCTeH TepMOIOBEISHHSI BEI[SCTB;

pacueThl 10 pa(bI/IHI/IPOBaHI/IIO n JUCTWLUAIHHA
MCTAJUIOB.




Prerequisites: Higher
mathematics, Physics,
Introduction to the
specialty
Postrequisites:
Metallurgical
equipment and
machines, Metallurgy

Purpose: acquisition of fundamental knowledge on
the theory and technology of electroslag remelting
(ESR), the ability to organize and implement
complex high-temperature processes, skills in
managing processes occurring in experimental and
industrial metallurgical units, reconstruction of
existing and design of newly constructed
metallurgical facilities; development of systems

Knowledge: structure and properties of metal,
oxidized, sulfidle and water systems;
thermodynamics and kinetics of pyro, hydro-and
electrometallurgical processing of mineral and
man-made raw materials, salt solutions and
alloys, and theoretical bases of processes.

Skills: Calculate, perform technological
calculations in order to determine the optimal

lf]'\
&
-
lf]'\
Theory and TTE & of light metals, thinking. parameters and performance indicators of
Fundamentals of Technology of BD/ R - Processes and units of | Contents: Theory and technology of electroslag | technological processes on  metallurgical
Specialty Electroslag EC 2915 N metallurgical remelting. Characteristics and operation of slag | aggregates.
Remelting = production, Heat and furnaces. Technology for producing pure metal. | Competencies: forms the competence to
= mass transfer Methods of vacuum-are, plasma remelting. Physico- | independent solution of creative, research and
3 processes and chemical processes inthe ESR of metal. Technology | production tasks  while mastering the
o apparatus in of processing steel and alloys with liquid slag. | development of technical tasks.
metallurgy, Classification of steels. The quality of the metal.
Technology and Ecology of electroslag smelting production.
equipment for long Performing technological calculations of the ESR
rolling and foundry process, electricity consumption.
production
IIpepexBusuTTEp: MakcartbI: TYCTI MeTaJIAap/IbIH Herisri | Bimimi: QJIEMJIIK JKOHE OTaH/IbIK,
Mawman/pIKKa Kipicrie, TEXHOJIOTHSUILIK OHJpici GolbIHIIA TepeH OiNiM | METALTYPTHSHBIH JaMy TapuXbl MEH JaMy
nmaigasl Kastanap/ibl ally, KypJeii TeXHOJIOTHSUIBIK ecenTepli miemy; | ypaictepi Gisieni;
GaitbITy JKYMBIC icTen TYpFaH MCTAUTYPTHSUIBIK | -  METAUTypPrHsUIBIK  OHIIpICTIH  Kocibu
ITocTpexkBUBHTTED: ammapaTrapia = TeXHOJOTHSUIBIK — IPOIECTepAl | TepMHHOJOTHSCHIH OUIei;
FrumiMB-3epTTRY TOXKIpHOETIK 3epTTeyiepli YHMBIMIACTBIPY JKOHe | - MeTajjap/blH pH3HKa-XUMISIIBIK KaCHETTepiH,
JKYMBICTApbIH Gackapy OoibIHIIA ©31HAIK JKYMBIC JAFJbUIApbIH | dopMasiapblH JKoHE mNaliajaHyblH OUTy >KOHE
JKOCTIapIIay, JKYprizy, KaJTbINTAcTBIPY, FBUILIMH JKoHe JKyHeli oMmay | Tycimeni;
MeTaJUTypTHSUIBIK, JaFBUIAPHIH KaJbIITACTRIPY. Hxempiniri: MeTaJap/bl OHAIPY/IIH
OHAIPICTepAIH Masmynbr: KeH sxoHe TeXHOTCH/IK IMUKI3aTTaH | TeXHOJNOTHSUIBIK CXeMAaJapblH Ty3eTy JKOHe
MpoIECTePi MEH TYCTI MeTaIIap bl ATy IBIH Herisri | KeTingipy OCOMBIHIIA SKYMBICTAPJBl OPBIHIAY
arperaTrapbl TEXHOJIOTHSUIAPBL.  AYBIp, achll, JKSHUL, OTKAa | MYMKiHAIriH Urepeni;
TO3IMJI, PATHOAKTHBTI, CHPSK  METANApbl | - METAIIapAbl OHMIPY SJIICTEPiH, SIICTEPIiH KOHE
OHAIPYJAIH 3aMaHAyH TeXHOJOTHSUIAaphl. TYCTI | TeXHOJOTHIAphIH CHIIATTAy/bI HTEpesi;
:n MeTagapabl oHJipyaeri KOJIIAHBICTAaFbl | OJaH api Garajbl MeTAIJap/bl OJaH api eHAIPY
a TeXHOJIOTHSUIApABI  Tajjay. TexHONMOTHANBIK | VINH INUKI3aTTHI JabIHAAy JKoHe OaibITy
v MPOIECTEPAIH HETI3T JKOHS KOCAJIKBI 3KaGABIKTAPBIH | SJIiICTEpiH TAHAAY bl HTEPei;
PenukiIunr xoHe Tyeti meranap ™ g Tagmayapl Herizney. TycTi metamnap eHpipiciHiy | JlaFabIchbl: aHBIKTAMAJBIK KOHE HOPMATHUBTIK-
HeTi3T1 omtipicinin BII/ OT 0 TeXHOJOTHATBIK ~ CCCNTeYCPIH  KYPTi3y —OHC | TCXHHKATRIK — KYXKATTADMCH —OKYMBIC  icTey
MeTaJUTypTHSUIBIK, POXHONOTHSICh] TK 2918 o MaTepHAIIBIK 6aJ.'IaHCTapI>II.{ xacay. TyeTi | AarabLIaphIH KepceTyre JQFIBLUTAHATEL.
mporecTep — MeTalgapApl  OHAIpY  YINiH mukizaT neH | Kysiperrimiri: - kapa, TycTi MeTanimap MeH
- MeTaJUTy prHsUILIK, IPOIecTep il TaJIayAbl 3epTTey. KOPBITHAJTAP/BIH, ~ METAUTypPTHACBIH  JKOHe
- MaTepHaIap Ibl oHJIeY TeXHOJIOTHACHIH
o
o

JKETUINIPYTe JKOHE JKaHApTyFa OarbITTaJIFaH
KaCiOM MIHASTTEpAIH MICHIIMJICPIH KOJTaHY bl
KAJIBITITACTHIPAIBL.




OcHOBHBIC
MeTaJLTypruIecKue
MPOIECChI U
PEUMKIMHT

Texuomorusa
MPOM3BOJICTBA
IBETHBIX
METAJUIOB

B/
KB

TPC

2218

30/15/15/55/12,5/22,5

IIpepexBUZHTHI:
Bpenenne B
CIEeIUAIBHOCTD,
O6orarmie HUe
TIOJIe3HBIX
HCKOTIAeMBIX
IHocTpeKkBHINTHL:
IImanupoBanmue,
MpoBeeHHE HAYTHO-
HCCIIeIOBATeILCKUX
paboT, IIporneccst u
arperaTsl
MeTaJUTyprHIecKHX
MPOU3BOJICTB

Henb: npuobpeTeHHe YrayOJICHHBIX 3HAHHH 00
OCHOBHBIX  TeXHOJIOTHUECKHX  HPOW3BOJCTBAX
[[BETHBIX  MeTaUIOB;  pCIICHHE CIIOJKHBIX
TeXHOJIOTHUECCKHX 33714, HABBIKOB
CAMOCTOSITeNIBHOM paGoTBl 1O  OpraHW3aliMd U
VIPABICHUIO SKCICPUMEHTAIBHBIX HCCIICIOBAHUN
TeXHOJIOTHYECKHX IMPOLECCOB Ha JSHCTBYIOMIMX
METaJUTyPrUYecKyX alapaTax; HaBbIKOB HAyTHOTO
W CHCTEMHOTO MBINUICHHSL.

Copep:kanne: OCHOBHBIC TCXHOJIOTHH IIOJTYUCHUS
[[BETHBIX METAUIOB M3 PYAHOTO Y TEXHOTCHHOTO
chipbsi. COBpeMEHHbBIE TEXHOJIOTHH IIPOM3BOJCTBA
TSDKEJIBIX, OJNAroposHBIX, JIETKMX, TYTOIUIABKHX,
PaJHOAKTHBHBIX, pPEJKHX METaUIOB.  AHAIM3
JNeHCTBYIOIMX ~ TEXHOJOTMH B HPOHM3BOJICTBE
[BETHBIX  MeTaioB.  OGocHoBaHMs — BbIGOpa
OCHOBHOTO H BCIIOMOTATeJILHOTO 00OpYyIOBaHUS
JUIL TEeXHOJIOTHUECKHX IIpolleccoB. lIpoBeneHue
TCXHOJOTHYECKHX ~ PACUeTOB M  COCTAaBJICHHE
MaTepHaIbHBIX GalaHCOB HPOW3BOJCTBA IBETHBIX
MeTajuloB.  M3yueHHe  aHajiWM3a  CHIpbS W
METaJULyPrUYeCKUX [IPOLECCOB HOJIY YCHUS
I[BETHBIX METAILIOB.

3HaHM: 3HACT HCTOPHIO U TeHACHITHH Pa3BHTHS
MHpPOBOH M 0TeUeCTBeHHON MeTaJUTyprHH;

- 3HaeT Npo(ecCHOHANBHYIO TepMHHOJIOTHIO
MeTaJUTyprHIecKOro IPOU3BO/ICTBA;

YMenus: - YMEET BBINIOJIHATH paGOTI)I mo
KOpPpEKTHPOBKE u COBEPUICHCTBOBAHUIO
TEXHOJIOTHICCKHUX CXEeM TIPOU3BOCTBA
MCTAJUIOB,

- OIHMCBIBATH METOJBI, CIIOCOOBI U TEXHOJOTHH
OJIyYCHHST METAILIOB;

- yMeeT BBIOHpATh METOMBI MOATOTOBKH H
oborameHusi  ChIpbs  JUI1  JajbHEHIIEro
H3BJICUCHUS U3 HeTO [[CHHBIX METAJLIOB;
Hapbxu: - npuoGperaet HABBIKH
JCMOHCTPHPOBATh  3HAHMS M I[OHHMaHHE
(DU3UKO-XUMHUUCCKUX ~ CBOMCTB, QopM H
[IPHMCHCHHS METAILIOR; - HPUOOPETAeT HABBIKA
JCMOHCTPHPOBAaTh  HAaBBIKH  paboTBl €O
CIIpaBOYHOM JHTEpaTypoll M HOPMATHBHO—
TeXHHYECKUMH JOKY MCHTaMH.

KommereHipm: - GopMHPYeT KOMICTCHIHH
IPHMCHCHHS  pelicHHS  Hpo(eCCHOHAIBHBIX
337144, HAIIPABJICHHBIX HA COBEPIICHCTBOBAHHS H
MO/ICPHH3AIMI0 METAJUTYPTHH YSPHBIX, [[BETHBIX
METAUIOB M CIUIABOB, TSXHOJIOTHH 0OpaboOTKH
MaTe PHAJIOB.

Basic Metallurgical
Processes and
Recycling

Production
Technology of
Non-ferrous
Metals

BD/
EC

PTIN

2218

30/15/15/55/12,5/22,5

Prerequisites:
Introduction to the
specialty, Mineral
beneficiation
Postrequisites:
Planning, carrying out
research work,
Processes and units of
metallurgical
production

Purpose: acquisition of in-depth knowledge about
the main technological productions of non-ferrous
metals; solving complex technological problems;
skills of independent work on the organization and
management  of  experimental  studies  of
technological processes on existing metallurgical
apparatuses; skills of scientific and systems
thinking.

Contents: Basic technologies for the production of
non-ferrous metals from ore and man-made raw
materials. Modern technologies for the production
of heavy, noble, light, refractory, radioactive, rare
metals. Analysis of existing technologies in the
production of non-ferrous metals. Justification of the
choice of main and auxiliary equipment for
technological processes. Carrying out technological
calculations and drawing up material balances for
the production of non-ferrous metals. The study of
the analysis of raw materials and metallurgical
processes for the production of non-ferrous metals.

Knowledge: know the history and development
trends of the world and domestic metallurgy;

- know the professional terminology of
metallurgical production;

- demonstrate knowledge and understanding of
the physicochemical properties, forms and uses
of metals;

Skills: the ability to perform work on the
adjustment and improvement of technological
schemes for the production of metals;

- describe the methods, methods and
technologies for producing metals;

- choose methods of preparation and enrichment
of raw materials for further extraction of valuable
metals from it;

- to apply solutions of professional tasks aimed
at improving and modernizing the metallurgy of
ferrous, non-ferrous metals and alloys, and the
technology for processing materials;
Competencies: forms the competence to
demonstrate skills in working with reference
books and regulatory and technical documents;




PelukIuur xoHe

IIpepekBU3NTTED:
Mawman/pIKKa Kipicrie,
nmaigasl Kastanap/ibl
GaitbITy
IlocTpeKBU3UTTED:
Kapa

MeETaJLTy prUsSJaFbl
NIUKI3aTThIH, OHIMIIED
MeH KAIBIKTapAbIH
METAJLTYPrUSIIBIK
capanTamachl,
(heppokopbITIa
METAJLTYPrHUSCHI KIHE

MakcaTbl: Kapa MeTAIJap MeH KOpBITHANAp
OHJIPICIHIH HETI3r TeXHOJIOTHJILIK —epeskeliepi
TypaJibl 3aMaHayd OUTIMII KaJIBINTACTBIPY; Kypaesi
TeXHOJIOTHSJIBIK, CCENTep/l IICeNy; JKYMBIC 1CTell
TYpFaH  METALIYPIrHSUBIK  KOH/BIPFBIIAPIAFHI
TeXHOJIOTHSJIBIK,  IIPOLECTEPAIH SKCICPUMEHTTIK
3epTTIeYJepiH  yHBIMAACTBIPY — KoHe — Oackapy
GoWBIHIIA O3IHIIK JKYMBIC JAFABUIAPBHIH HIEPY,
FBUIBIMH  JKOHe OKyleni oifflay  JarpUiapbie
KaJIBINTACTBIPY.

Masmynsr:  KeHfepaeH — KoHE  TeXHOTSHIIK
MIHKI3ATTaH Kapa MeTaylap MEH KOpBITIAIap/Ibl
AJTy/BIH HETi3rl TeXHONOTHsIIaphl. KasakcTaHIarsl

Bimimi: QJIEMJIIK JKOHE OTaH/IbIK,
METAJUTyPTHSIHBIH JaMy TapuXbl MEH JaMy
ypaictepin 6inen;

- METAILTYPrUSIIBIK
TEPMHUHOJIOTHSICHIH OIS i,
- MEeTaJIapAbIH (PU3HKA-XUMHSUTBIK KACHETTEPIH,
(hopMaapblH jKoHe MalJaIaHybIH OlTe/;
Mxemaisiri: MeTaIIap bl OHJIPYIIH
TCXHOJOTHSUIBIK ~ CXEMAJIAPBIH  TY3eTY JKOHE
JKETINIpY OOMBIHIIA KYMBICTApJbl OPBIHAAY
MYMKIHJIITiH Hrepei;

- METAIIAP/IbI OHAIPY SNICTEPiH, d/IICTEPIH KIHE
TEXHOJIOTHSUIAPBIH CUIIATTAY bl HTCPEi,

OHIPICTIH Kacibu

ITpom3BoycTBa UyryHa
U cTajH, Peruiinnr-
TeXHOJIOTHH B YepHOH

IyryHa, cTallH, deppociuiaBos. BeiGop ocHOBHOTO B
BCHOMOTaTeJIbHOIO 06opyJoBaHHS
MeTaJUTyprHUeCKHX IIpoIeccoB. PacdeT MIMXTHL,

CO CHPaBOYHOHM JHTepaTypod M HOpPMAaTHBHO—
TeXHHUECKAMH JOKYyMCHTAMHE,
Kommeteripmmi: - dopMupyeT KOMIIeTeHIIHH

lf]'\
Q
Ny
lf]'\
o
eriari Kapa MeTanap EIT/ KM = TeMip/i TikeneH aiy, Kapa MeTaJUTyprHsHBIH Ka3ipri jKarJaibl MeH jaMy | ofiam api 6a.ram>1 MeTAIAPIEL OfaH api e}i}:[ipy
T —— OHJIIpiCiHIH TK oT g YHTaK Gousamiarel. Bojat meH (I)eppoxopLIITna OHIMJICPIH | YIIiH ITHKI3aTTel JaHbIHIQy KoHE GaiibITy 10
npottectep TEXHOJIOTHSICHI 2218 " MeTILTyprHsCh, MIBIFAPATBIH  O3BIK OTAHABIK KOCINOPBIHAAPIBIN | OMICTEpiH TARMAY b HIepe; .
— MIOUBIH xoHe GoJaT Texnosorusuiapel. [TloibiH, Gonat, deppokopbitna | JlaFabIchbl: aHBIKTAMAJBIK KOHE HOPMATHUBTIK-
b eHJipici, Kapa OHJIpICIHACTT KOJJIAHBICTAFBI TEXHOJIOTHJAP/BI | TCXHHUKAJILIK  KYKATTapPMEH KYMBIC  icTey
S MeETaJLTy prUsSJaFbl Tajggay. MeTauTyprusulblK HpOLECTepAiH HETi3ri | JaFapuIapblH KOPCEeTYTe NAFAbLIAHA/IBL,
@ Kalita eHyey JKOHE KOCAJIKBl JKAOIBIKTapblH Tamay. 3apsantel | Kysiperrimiri: - xapa, Tycti Metaamap MeH
TEXHOJIOTHSICHI, eCcelnTey, MaTepHAIbl JKSHE KbUTy OajaHCTapbIH | KOPBITHAJAP/BIH METAJUTYPTUSICBIH JKOHE
COPTTHI WIICM/RY JKoHe | kacay. Kapa MeTangap MeH KOpHITHANApABI | MaTepHAIIap. bl OHJICY TEXHOJIOTHSICHIH
KYIO OHIpiCiHiH OHJIPY/IIH METAJLTY prUsJIbIK NPOISCTEPIH 3ePTTEY. | JKSTINIpYre JKOHE JKaHApTyra OarbITTaJFaH
TEXHOJIOTHSICHI MEH KaCiOM MIHASTTEpAIH MICHIIMJICPIH KOJTaHY bl
Kab/IBIFDL, KY3BIPSTTIJIITH KAJIBIITACTBIPAIbL.
KOHBEPTOPJIBIK
OHJIIpIC JKaHE GOJIATTHI
Y3IKCi3 KYIo
TEXHOJIOTHSICHI
IIpepeKBU3NTHI: Heab: (opMHpOBaHHE COBPEMCHHBIX 3HaHHH 00 | 3HAHMA: 3HACT HCTOPHIO M TCHACHIIMH PA3BUTHUS
Beenenue B OCHOBHBIX TEXHOJIOTHUECKUX MOJIOKCHUSIX | MHPOBOM M OTCUESCTBEHHOM METAILITYPTHH,
CTIEUAIBHOCTD, MPOM3BOJICTBA HYEPHBIX METAUIOB M CIUIABOB, | - 3HAeT MNPO(eCCHOHAIBHYIO TEPMHUHOJIOTHIO
OGorareHue peIICHHE CJIOKHBIX TEXHOJOTHUSCKHX  3aJiaY;, | MeTaJUTyprHuecKoro HPOU3BOJCTBA;
MOJIE3HBIX HABBIKOB CaMOCTOSITETLHON paGoThI mo | VMeHHMsi: - YMeeT BBINOJHATH pPabOThI MO
HMCKOMAeMBIX OpraHU3aI[MK U YIPABJICHUIO SKCICPUMCHTAIBHBIX | KOPPEKTHPOBKE " COBCPIICHCTBOBAHUIO
IlocTpeKBU3UTHL: HCCJICIOBAHUM TEXHOJOTHYSCKMX MPOILCCCOB HAa | TEXHOJOTHUSCKHUX cxeMm MPOU3BOJICTBA
MeTawtypruueckas JIEHCTBYIOIUX ~ METAUIYPIHYECKUX  arperatax; | MeTajuios;
SKCHEPTH3A CHIPHS, HABBIKOB HAYYHOTO U CUCTEMHOTO MBIIILIC HHS. - yMEeT OMNHUCHIBATh METOJBI, CIOCOOBI M
mpoayKTOB ¥ 0TX0/10B | Conep:xaHue: OCHOBHbIC TSXHOJIOTHH MOJIYYCHHS | TEXHOJIOTHH IIOJTYUCHHS METAJUIOB,
" B YepHOM YepHBIX METAUIOB W CIUIABOB M3 PYJHOTO W | - YMEeT BBIOMpAaTh METOAbI MOATOTOBKH U
gﬁ MeTaJUTyprHH, TEXHOTCHHOTO ChIpbsi. COBPEMEHHOC COCTOSIHHE W | oOoramieHHs  ChIpbsl I JIaJIbHEHIIero
A MeTtawtyprus MEPCICKTHBLI PAa3BUTHA YCPHOH METAJUIYPIMH B | H3BJICUCHHUS M3 HETO IICHHBIX METAJLUIOB; - YMEeT
OCHOBHbIE TexHOMOLHs o (heppocILIaBoB U Kazaxcrane. TeXHonorHI:I TepeOBLIX | ICMOHCTPHPOBATh  3HAHWA M TOHHMAHHE
MeTaTyprHUCCKHE HIpoH3BOICTBA BIL/ TPC = MPSIMOE TIOJTY YUCHHE OTCUSCTBCHHBIX  NPEJIPHUSITHH,  BBIMYCKAIOMMUX | (GU3HKO-XUMHYCSCKUX . cpoiicTB, dopM H
npotieccst uepHBIX KB HM 0 skenesa, [Topomkopast CTALHYIO 1 (beppocrmaBHy}(j MPOIYKIMIO. AHATIN3 | MPUMESHEHHUS METAILIOB; 10
S— METAILIOR 2918 n METaJLTy PIys, JIEHCTBYIOIMX  TeXHOJOTMH B mpousBofcTBe | HaBbIKM: - IEMOHCTPHPOBATH HABBIKH pabOTHI
—
A
—
=
o

MeTaJUTyprHH,
Texnomorusa u
oGopyaoBanue
COPTOBO# MPOKATKH U
JIATSHHOTO
MIPOM3BO/ICTBA,
Texunomorusa
KOHBEPTOPHOTO
MIPOM3BOJICTBA K
HeTpepbIBHOH
Pa3IUBKH CTAJH

COCTaBJICHUE MAaTCPHUAJILHBIX U TEILJIOBBIX GalaHCcoB.
HSy‘IeHI/Ie METAJLUTYPIrUYCCKUX TIpONECCOB
TIOJIyUCHHUS YEPHBIX METAJUIOB U CIIJIABOB.

IIpAUMCHECHUA  pCHICHUA HpO(I)eCCI/IOHaJ'ILHLIX
3aJa4, HalIpaBJICHHBIX Ha COBEPIICHCTBOBAHUE U
MOJACPpHU3AIUIO METAJUTYPIHH YCPHBIX, IBETHBIX
MCTAJUIOB H CIUIaBOB, TEXHOJIOTHH 06pa60TKI/I
MaTEePHATIOB,




Basic Metallurgical
Processes and
Recycling

Production
Technology of
Ferrous Metals

BD/
EC

PTF

2218

30/15/15/55/12,5/22,5

Prerequisites:
Introduction to the
specialty, Mineral
beneficiation
Postrequisites:
Metallurgical
examination of raw
materials, products
and waste in ferrous
metallurgy,
Metallurgy of
ferroalloys and direct
production of iron,
Powder metallurgy,
Iron and steel
production, Recycling
technologies in ferrous
metallurgy,
Technology and
equipment for long
rolling and foundry
production,
Technology of
converter production
and continuous casting
of steel

Purpose: formation of modemn knowledge about the
basic technological provisions of the production of
ferrous metals and alloys; solving complex
technological problems; skills of independent work
on the organization and management of
experimental studies of technological processes at
operating metallurgical units; skills of scientific and
systems thinking.

Contents: Basic technologies for the production of
ferrous metals and alloys from ore and man-made
raw materials. The current state and prospects for the
development of ferrous metallurgy in Kazakhstan.
Technologies of advanced domestic enterprises
producing steel and ferroalloy products. Analysis of
existing technologies in the production of cast iron,
steel, ferroalloys. Selection of the main and auxiliary
equipment of metallurgical processes. Calculation of
the charge, compilation of material and thermal
balances. The study of metallurgical processes for
the production of ferrous metals and alloys.

Knowledge: know the history and development
trends of the world and domestic metallurgy;

- know the professional terminology of
metallurgical production;

- demonstrate knowledge and understanding of
the physicochemical properties, forms and uses
of metals;

Skills: the ability to perform work on the
adjustment and improvement of technological
schemes for the production of metals;

- describe the methods, methods and
technologies for producing metals;

- choose methods of preparation and enrichment
of raw materials for further extraction of valuable
metals from it;

- to apply solutions of professional tasks aimed
at improving and modernizing the metallurgy of
ferrous, non-ferrous metals and alloys, and the
technology for processing materials;
Competencies: forms the competence to
demonstrate skills in working with reference
books and regulatory and technical documents;

10

PelukIuur xoHe
Herisri
METAJLTYPrUSIIBIK
MpoIecTep

ITafinam:
Kaszbasap/ibl
GaiibITy

BII/
TK

PKB
2216

30/15/15/55/12,5/22,5

IpepexBusuTTEp:
MamaH/pIKKa Kipicie
IocTpexkBUBHTTED:
OHJIPICTIK TMpPaKTHKA
I, kapa wMeTammappi
OHIIPY TEXHOJIOTHSICHI

MakcaTbl:  MCTAUTYypIWSUIBIK ~ Kalta  Geoyre
KeHAepAl OGalbITy JKksHe JaliblHAay Herizgepi
GolpiHmIa TepeH OuliM  ally JKOHE  HeTisri
TEXHOJIOTHSUIBIK ~ €CeTTeYJIepAl  JKyprize  Oity,
YZAepicTep 3aHIbUIBIFBIHBIH TEOPHACH], OaMbITy
YICPICTEepiH HMPAKTHKAIBIK PETTSy JKoHEe Gackapy,
sKyHen ofitay MeH 3epTTey JaF/AblIApbIH JAMBITY.

Masmynbr:  BaibITy  ojicTepiHiH  KIKTedyi
(rpaBUTAIlUA,  MArHHTTIK,  SJRKTPJIiK ey,
(oTanus, arJIOMeparius, OKOMKOBAHHE,

GpukeTTey). BalbITyBIH HErisri TeXHOJOTHSUIBIK
KOPCETKIIITePiHiH 63apa GallaHbIChL Y CaKTay/IbIH,
YCaKTayAbIH, JKIKTCYJIH TCOPUSUIBIK HETI3/Iepi.
Taiinamer kaz6aapasl GaiibiTy aaictepi. [ladinamet
KasOamapypl OGaliblTy TeXHOJNOTHSUIApBL. bBabiTy
TEXHOJIOTUSICBIHBIH JITAMY TIEPCHICKTUBAJIAPDL.
JIafbIHABIK ONepalMsIapbl YIIIH amnapaTTap/pl
kongany. Iladiganer  KasOamapapl  GalbITyIBIH
TEXHOJIOTHSUIBIK KOPCETKILITEPiH eCeNTey.

bimimi: [Madimaner  kasbanapael  ewueyjeri
GalbITy ICTePiHIH OPHBI KOHE KbI3METi: KOMIp,
Kapa KeH, TYCTI JKOHe CHpPeK MeTajap,
TCXHOJICHAI OHIMICPAIH MIBIFYbI, bBalbITy
HeTi3AepiHiH TCOPHSUILIK HEeTi3AepiH Oitei;

Hxemuiniri: Toxxipubenep HOTHIKEIICPIH OHALY,
nmaiganel  KasbanapplH OafbITy CxeMajapbIH
JKOHE KeUICHAI TeXHOJOTHSUIBIK IIPOIECTEpiH
JKacay , a3 KaJIBIKTBI JKOHE SKOJOTMSUIBIK Ta3a
TeXHOJIOTHSIIAPMEH KaMTaMachl3 eTy; BabITy
KOHJBIPFBUIAPBIHBIH ~ HETi3ri  HapaMeTpJiepiH
JKOHE KAXKETTI MOJIIICPiH SCENTEY i HTepe/Ii.

Jarmprcpl: Op-TYpii HIMKI3aTTap/blH 3aTTHIK
KypaMbIHA HETi3/1eJIe OTBHIPHIN TeXHOJIOTHSIIBIK
CXeMaJap/bl KypacThIpy, SKOHOMHKAIBIK, JKOHE
SKOJIOTHSIIBIK ~ (hakTopiap. BepinreH HakTe
mukizar  GoifibiHma  GaMbBITYABIH  Sp-TYpJi

aicTeMENIepiH naiiananyna THIM/II
5KOHOMHKAIBIK, Garanay JKYprizyre
JTaFIbLIaAHATbI.

Kysiperriniri: KypbutbIMbl,  TeXHHKaJBIK,

MiHe3/leMeci, JKaOIbIKTap MEH amnmapaTrapibl
naiijanany MoiMeTTepi, mainaisl Kasbauap/ibl
GaHbITY/IbI KOJTAHY/IbI KATBIMTACTHIPA/THI.




OCHOBBI
METAJLTY PrUYSCKUX
MPOIIECCOB H
PEUMKIMHT

O6orarmie HUe
MOJIE3HBIX
HCKOTAEMBIX

B/
KB

OPI
2216

30/15/15/55/12,5/22,5

IIpepexBUZHTHI:
Bpenenne B
CHeIMaILHOCTD
IHocTpeKkBHINTHL:
ITpou3BoacTBeHHAS
npakTHka I,
Texuomorust
MPOU3BOJICTBA TePHBIX
MeTaJUIoB

Hemn: mpuoCpeTeHHe YITyOJIGHHBIX 3HAHHMH IO
OCHOBaM oOCoTallleHWs1 M TOJTOTOBKH DYyA K
MeTaUTyprHUeckoMy  Iepefeldly H  yMEHHA
MPOU3BOUTH OCHOBHBI® TeXHOJIOTHICCKHES
pacdeTsl; TeOPHH 3aKOHOMEPHOCTH IIPOIECCOB,
NpaKTHIeCKOH  PeryJIHpOBKH H  YIpaBJICHHH
MpoIeccaMH OGOTAI[eHHUST; Pa3sBUTHE CHCTEMHOTO
MBIIUICHUS] ¥ HCCIIeOBATeILCKUX HABBIKOB.

Conepxanue: Krnaccuduxarnmst METOJIOB
oGoraleHus (rpaBuTarnus, MarHdTHasi,
SJIeKTPUIecKast celaparms, (oTarus,
arjoMeparys, OKOMKOBaHHe, OpHKeTHPOBAHHE).
Bzaumocesi3b OCHOBHBIX TeXHOJIOTHICCKHX
moKasaTesieldl oboramenus. TeopeTHueckue OCHOBBI
JpobieHus, H3MeJIbUCHHS, KIacCHPUKAITHS.

Crioco6b1 0601"3.]].[6HI/I${ MOJIE3HBIX HCKOIIACMBIX.
Texunomorun 060FallleHI/I${ ITOJIC3HBIX UCKOIACMBIX.
HepCHeKTI/IBLI PasBUTHA TEXHOJIOTHH 060FallleHI/I${.
HpI/IMeHeHI/Ie afmapaToB U1 MOATOTOBUTEJIBHBIX
onepaunﬁ. PacueTsl TexHOMOTHISCKHUX TTOKa3aTeNe
0601“3.]].[6HI/I${ ITOJIE3HBIX UCKOITACMBIX.

3HaHunA: 3HaeT PU3UKO-XUMHUISCKHE OCHOBBI U
c1oco6bl 0GOraleHUS TIOJIC3HBIX HCKOIACMBIX,
- 3HACT OCHOBHBIC IIOJIOXCHHS TCOPHH H
[IPaKTHKH 0OOTaIeHNS OJe3HBIX HCKOIASMBIX;
YmeHusn: yMeeT  OOBSCHITH (uzmko-
XUMHYECKHE OCHOBBI IPOLECCOB H3BIICUCHHS
KOMIIOHCHTOB M3 MHHEPAJIbHOTO M PYJHOTO
CBIPBST;

- yMeeT OIHCHIBATH CIIOCOOBI 0GOTAIeHHST PYA,
TeXHOJIOTHH HOJIyIeHHUS,, METOIOB Pa3/ieeHUS 1
OUMCTKH PA3IHIHBIX METAJUIOB

Happikn: npuoOpeTacT HAaBBIKH BHIOHpAThH
METO/bl Pa3Ne/ICHHS! H OYHCTKH Pa3IMUHBIX
METAJUIOB,

- YCTaHABNMBATH CBSI3b  MEXKAY  BHIOM
METAJUTPTHIECKOTO CBIPBSI M CHOCOOOM  €ro
nepepaboTKy,

- pemlaTh MPHKJIAAHBIE 3a7a9d B 00JacTH
06OTaIeHAS TOTe3HBIX HCKOIIAE MBIX.
KommereHipm:  GopMHpYeT  KOMIICTCHIHH
(PU3UKO-XUMHYCCKHX OCHOB [IPOILIECCOB
H3BJCUCHHUSA KOMIIOHCHTOB H3 MHHEPAIBHOTO
PYHOTO CBIPbS, HABBIKH COCTABJICHMS CXEMBI
PYIOIIOATOTOBKH,  OOOTAI[CHMS  HOJIC3HBIX
HCKOIIAeMbIX ¢ BBIOOPOM  MeToa |
HEOOXOMMOT0 TEXHOJIOTHYSCKOTO pacieTa IpH
PasJMUHBIX croco6ax 00oraIeHus.

Basic Metallurgical
Processes and
Recycling

Enrichment of
Minerals

BD/
EC

EM
2216

30/15/15/55/12,5/22,5

Prerequisites:
Introduction to the
specialty
Postrequisites:
Industrial practice I,
Ferrous metal
production technology

Purpose: to acquire in-depth knowledge on the
basics of ore dressing and preparation for
metallurgical processing and the ability to perform
basic technological calculations; the theory of
regularity of processes, practical regulation and
management of enrichment processes; development
of systems thinking and research skills.

Contents: Classification of enrichment methods
(gravity, magnetic, electric separation, flotation,
agglomeration, pelletizing, briquetting).  The
relationship of the main technological indicators of
enrichment. Theoretical foundations of crushing,
grinding, classification. Methods of mineral
enrichment. Technologies of mineral processing.
Prospects for the development of enrichment
technology.

The use of devices for preparatory operations.
Calculations of technological indicators of mineral
processing.

Knowledge: The role and place of enrichment
methods in the processing of minerals: coals,
ores of black, non-ferrous and rare metals,
products of technogenic origin; Theoretical bases
of methods of enrichment; Constructions,
technical characteristics, operational data of
equipment and apparatus used in the enrichment
of minerals;

Skills: Process the results of experiments; to
develop integrated technological processes and
schemes for the enrichment of minerals,
providing low-waste and environmentally
friendly technologies; Choose and calculate the
required quantity and basic parameters of the
beneficiation equipment, Drawing up of
technological schemes taking into account the
features of the material composition of various
raw materials, economic and environmental
factors.

Competencies: forms the competence to
conduct a comparative evaluation of the
economic effectiveness of the application of
various enrichment methods for this particular
feedstock.




Prerequisites:
Introduction to the
specialty, Mineral
beneficiation
Postrequisites:
Metallurgical
examination of raw
materials, products
and waste in ferrous

MakcaTbl: MeTALIyPTHSIK ~ KaliTa  Gesyre
naiganel KazGanap/pl oHnipy skaHe Ken naiisiagay
(ycakray, ycakTay, SKpaHAay, IKIKTEY)
TEXHOJIOTHSICBIHBIH ~ HeTi3fepi; Kyideni — oinmay
JTaFAbLIAPBI TYpaJIbl TepeH OLTIM aiTy.

Masmynsr: [afinaner kasbanapasl OHAIPY MCH KeH
JafbIHAayabl TaMBITYIBIH Ka3ipri JKarJaibl MeH
HETI3r MePCIeK THBANIBIK, GAFBITTAPhL.

Tay XKbIHBICTapBIH Kasyra, YHIHAIIEp Ty3yre JKoHe

Bimimi: keH galbIHAAyABIH TEXHOJOTHSUIBIK
npouecTepi, KeH OH/IIPY, KCHHIH
IpaHyMeTPHSUILIK MiHE3eMeci JKaHe GallbITy 1aH
KeHiHri eHiM, eJiey mpolecTepi, Maiianay, Kapa
MeTaJl KeHACPiH ycaKTayabl Giie/i.

Hxemainiri: ycaktay KoHe YHTaKTayAblH
TeXHOJIOTHSUIBIK CXeMACBHIH TaHJIAy JKOHEe HAKTHI
MHHepaJ IIHKi3aTTapblHAa JKaOIbIKTap TaHIay
JKOHE  ecelTey, KeH JasipiayJblH  0acTsl

MHHEpAJbHOTO  CBIpbsl.  MzoOpakeHHe  cxeM
OCHOBHBIX  aNllapaToB  pPYAONOATOTOBKH U

XAMHYCCKOTO aHajiu3a W MaTeMaTHUYCCKUMHU
CpeACTBaMHU IUIAHUPOBAHUS OKCIECPUMEHTA H

lf].\
& metallurgy. peKyJIbTHBALMSUIAyFa  JaMbIHAAYABIH  OpTYpJi | KOHJBIPFBUIAPHIHBIH CYJIOAchIH OeliHesey, JKoHe
— 2 H
Matiamr e Metallurgy of . TeXHOJOTHSIAPHL, AIMY SACTePi MSH CXEMATaphl, | XYMBIC iCTey NMPHHUMITEPIH TYCIHAIDY, KeH
PeI_II/IK.J'II/I.HF.)KeHe KasGaapbI PKD - ferroall(?ys anc.l direct KOJIJICHeH, KoJbey, kenbey HOHE TIK KYNAMTEIH KeH | jaspriay GoiibIHIIA T3KipHOEIep OPBIHAAY b
HeTi3T1 NafibiEaay KoHe BII/ OT 0 production of iron, ODBIHJIADEIH  HICDY  CPSKIMETIKTeDi. Kappimic | urepei. . .
MeTaJUTypTHSUIBIK, onytipy TK 2216 = Powder metallurgy, aficTepi. Y cakTayabIH, YHTAKTay TBIH Jarapichl: OP-TYPJIi NIHK{3aTIap bl  3aTTHIK
mporecTep PeXHONOTHSICh] I Iron anc.l steel . TeXHOJOTHATBIK  CXCMATAPBIH TAHJAY, HETi3ACY. | KYPAaMbIHA HOTi3Ne/e OTBIPHIN TEXHOTNOTHATBIK
S production, Recycling | Bearim 6ip MuHepanpl MNIMKi3aTKa KaKeTTi | cXeMaJlapAbl KYPacTHIpY, SKOHOMHUKAJIBIK, JKOHE
- technologies in ferrous | 'kaOABIKTEI ecenTey xoHe TaHmay. Herisri Ken | oskomormsumik dakTopiap. bBepinreH HakTb
2 metallurgy, JadbIHIAY annapaTTapbIHbIH chI30aJapblH | muKizaT OoMblHIIA  GaMBITYIBIH  op-TypJi
Technology and GeliHeney JKoHE ONIApABIH JKYMBICBIH TYCIHIIpY. | aicTemenepin naiiananyna THIMITL
equipment for long OpicTi TaHmadl OTHIPHIN, maijgambl KazbaiapAbl | SKOHOMUKAIIBIK Garanay JKYprizyre
rolling and foundry KeH/i JadbIHay CXeMAacChIH Kacay. IAFbUIaHABL.
production, Kyziperrimiri: [lukizar Oa3achlHBIH JaMy
Technology of MEPCTICKTHBACHIH JKAHE SPEKINSJIKTEPl Typajibl
converter production GisimMre Me GOy, OHBIH FBLIBIMH MOHIH Garajay
and continuous casting KY3BIPSTTIJIITH KAJIBIITACTBIPAIbL.
of steel
IIpepexBH3HTTED: Iesms: nproGpeTeHne YITyOIeHHBIX 3HAHUH OCHOB | 3HAHMSI: 3HAaeT COCTOSIHHE, OCOOCHHOCTH H
MamanpIKKa Kipictie TeXHOJIOTHH JOOLITH H PYAONOATOTOBKH TOJTe3HBIX | HEePCHeKTHBLI  Pa3BHUTHS  CBHIpheBOH  6a3bl
ITocTpexkBUBHTTED: HCKOTIAeMBIX (mpo6eHuy, H3MeJIbUCHHH, | HPOM3BOJCTBA UEPHBIX M I[BETHHIX METaJUIOB B
OHIpiCTIK MpaKTHKa | IPOXOYCHHUH, KIaccHHKAIIN) k | Kasaxctane u 3a pyGexoM; 3HATh TEOPHIO H
I, xapa MeTangap/pl | MeTaJUTyprHUecKOMY mepe eIy, HABBIKOB | TeXHOJIOTHIO HepepaboTKH CyJbOUAHBIX U
OHAIPY TOXHOJOTHACH | CHCTOMHOTO MBIMIJICHHS. OKHCJICHHBIX ~ HONUMETAUIMISCKHX DpyJ H
Conmepxanme:  CoBpeMeHHOE  COCTOSIHHSI M | KOHI[GHTPATOB;
OCHOBHBIe HepCIIeKTHBHbIC HANpABICHUS PAa3BUTHS | - 3HaeT MepCHeKTHBHBIC HAIIPABIICHHUS Pa3BUTHS
Jo6bIIH u PYIOIIOATOTOBKH MOJIe3HBIX | TeXHOJIOTHH KOMIUIGKCHOH IepepaboTKH pyA U
HCKOIAeMbIX. PaziHuHble TEXHOIOTHH HOJATOTOBKH | KOHIICHTPATOB WePHBIX U I[BETHBIX METAJUIOB;
TOpHBIX TOPOJ K BBIGMKe, OTBATOOODA30BAHHH M | YMeHHMA:  yMeeT  OIEHHBATL  HAYUHYIO
o PeKyJIbTHBAIIMM; CIOCOOBI M CXeMbI BCKDBITHS, | 3HAYMMOCTh M IIePCIIEKTHBBI HCIOJIB30BAHHUS
a 0COGEHHOCTAX  pa3spaboOTKH  TOPH3OHTANLHBIX, | pe3ysibTaToB  HCcle[oBaHHE B oOnacTH
TexHOMOLHs o MOJIOTHX,  HAKJIOHHBIX M  KPYTONAJAIOMHX | MeTa/UIyprHy; OIpeJessiTh IeJIH H  3aJadd
OcHOBHBI® OGbIH 1 - MeCTOpOXIeHHH. MeTofpl  B3pBIBHBIX  paboT. | HcciegoBaHUA,

MeTaJUTypruuecKue HOATOTOBKH B/ TDP 0 BriGop, obocHoBaHHME TeXHOJIOTHUSCKUX cxeM | HaBbIku: npu1/106peTaeT HABBIKH TOJIB30BAaHUS
MPOIECCHI K HOJERHEIX KB PI o OpobneHus, w3Menb4eHHs. Pacwer u  BBIOOp | MeTonmomormei HAyTHOTO MO3HAHHS,
PEIUKIHHT 2216 — HeoOXoaMMOro o0OpyJOBaHHS JUIT KOHKPETHOTO | COBpeMEHHBIMH MeTolaMHU ¢uzuKo-

HCKOTIaeMBIX —
2
S
o

OOBSICHEHHE KX paGOTLI. CocTaBiieHUST CXEMBI
PYAOIIOATOTOBKH ITOJIE3HBIX HUCKOMIACMBIX C
BLIGOPOM MeTOMa.

00paGoTKH OMBITHBIX JIAHHBIX, METOJUKAMH
SKOHOMHYECKOM M TeODKOJOTHYSCKOH OIEHKH
TeXHOJIOTHH.

Kovmerenumm:  GopMUpYeT  KOMICTCHIUH
HCIIOJIB30BATh MPUECMBI MaTeMaTHYECKOH
CTATHUCTHKH JUIS TIAHUPOBAHMS SKCIICPUMEHTA,
aHaJIM3a JJAHHBIX U MX JIOCTOBEPHOCTH




IIpepeKBU3NTHI: Purpose: acquisition of in-depth knowledge of the | Knowledge: Technological processes of ore
Beenenue B basics of mining technology and ore preparation of | preparation, ore  mining, granulometric
CIICIMAIBHOCTh minerals (crushing, grinding, rumbling, | characteristics of ores and enrichment products,
IlocTpeKBU3UTHL: classification) for metallurgical processing; skills of | screening, crushing, grinding of ferrous ores.

IIpouseoacTBeHHAS system thinking. Skills: To choose and justify the technological

:n npaktuka [, Contents: The current state and the main promising | schemes of crushing and grinding, to calculate

a TexHomorust directions of development of mining and ore | and select the necessary equipment for a specific

:“ MPOM3BOJICTBA UepHBIX | preparation of minerals. mineral raw material, to depict the schemes of

. . Technology of — METaJUIOB Various technologies for preparing rocks for | the main ore-dressing apparatuses and to explain
Basic Metallurgical .. — . . S . ) LS .
Mining and BD/ TMP " excavation, dumping and remediating; methods and | their operation principle, to perform experiments
Processes and . e - ' . . 4,16
Recycling Preparation of EC M = schemes of opening, features of the development of | on ore preparation. Drawing up of technological
Minerals 2216 — horizontal, shallow, inclined and steeply falling | schemes taking into account the features of the

- deposits.  Methods of  blasting.  Selection, | material composition of various raw materials,

- justification of technological schemes of crushing, | economic and environmental factors.

2 grinding. Calculation and selection of the necessary | Competencies: forms the competence to
equipment for a specific mineral raw material. An | conduct a comparative evaluation of the
image of the diagrams of the main ore preparation | economic effectiveness of the application of
devices and an explanation of their operation. | various enrichment methods for this particular
Drawing up a scheme of ore preparation of minerals | feedstock.
with a choice of method.

IIpepexBusuTTEp: MakcaTpl:  Herisri  Tyeri  Metaymmap  MeH | Bismimi: Tyeti MeTaJUTypTHSIAaFb
MamanpIKKa Kipiclie, | KOpBHITHATApABI  alyAblH NHPOMeTAUTYyPIHUIBIK | MHPOMETAUTYpTHSUIBIK — YPHAICTepJiH  THIMAL
Tyeti MeTaapabl | mporectepi  Typaibl  OUIIMII  KIBIITACTBIPY, | peKMMIH TaHmayla HETi3Ti TeXHOJIOTHSUIBIK
OHJIIPY TSXHOJIOTHACKL | METALIYPTHSUIBIK HPOIECTepi SKCHEPUMEHTTIK | ecenTeysiepai xKyprize Gineni;
IlocTpexBH3UTTED: 3epTTey OOMBIHINA O3iHIIK JKYMBIC AaFapUiapblH | HMkemimiri: - I ukizaTTh OHJICY
ACBIT JKoHE aybIp KaJIBIITACTRIPY; MPOMETAJUTYPTHJILIK, | TeXHOJNOTHSICHIHA Colikec MHPOMeTaILTyprHSUIBIK
TYCTI MeTaJAap IpPOLECTepAiH MATepHANbI-XKBUTYy OaJaHCHIHBIH | KOHIBIPFBUIAP/LI AYPBLIC TaHAAY Al HTepe/li;
METAJUIYPIrHACHL, OTKa | eceGiH xKeTuIaipyre GarbITTalFaH KaciOu ecentepai | JaFapIchl: O3BIK MPOTPECCHBTI
TO3IM/I JKoHE memy. TeXHOJIOTHSUIAPABL KOJIJAHY/bIH OTAH/BIK JKOHE
PaJAMOAKTHBTL Masmynsr: TycTi MeTalngap MeH KOPBITHAJNAPMBIH | IMSTSJIIK TaKipubeciH o3 OeTiHmIe 3epleeyre
MeTasgap JKaJIIBl CHIATTaMachl. MeTaLTyprisibIK OTHIH. | JaFAbIIaHAbI,
MeTaJUTyprusicel, TycTi | ITHpoMeTauTyprisUIBIK HpoIecTep: arjioMepanusl, | -  AHBIKTAMAIBIK — oJeOHeTTepMEH  JKOHE
MeTastyprust Ky#aipy, GankpITy, KOHBepCHIAY, xitopiay. TycTi | HOpMaTHBTIK-TeXHHKAJIBIK KyKaTTapMeH
MpPOIECTepiHiH HETi3ri | MeTajygapipl  ajlyAblH  NMHPOMETALTYPIHSULIK | JKYMBIC icTeyTe JarAbLIaHAMIBI .
:n JKaOIBIKTAPBI, amictepi (ayblp, JKeHUI, acwhlI, oOTKa Tosimai, | Kysiperrimiri: TeXHOIOr HSUTHIK peKHUMICD MEH
a MeTaJUTyprust M AIIBIPAH/IBL, CHpeK JKep). Herisri | mpomecc KaFfaiiiapblH eckepe OTBHIPHIIL TYCTL
Tyeri :“ [eXTapbIH Jkobanay MHPOMeTALTYPIHUIBIK ~ Kypasl-xkaGIbIKTap JKOHe | MeTaJuTyprHsiiarbl MTHPOMETAJUTY PTHSUIBIK,
PerukIuHr xKoHe OHBI ecenrte ANMapaTThI JKOGaMeH | MpOLSCTepAl JKYPri3y oJiCTepiH TaHJAybl
1 .. MeTaJUTyprusja T™P - ¥, P X . pont PA TPy omeTep Haya
HeTi3T1 bl BII/ U 0 TeXHOJIOTHSUIBIK, ChI30aapAbl KypacTeIpy. TycTi | KaJbIITacThIpaIbl. 6
MeTaJUTy prUsUIbL TK MeTalgapabl  OHAIpYJIH  NHPOMEeTaJUTyprHsUIBL
yp X TIHPOMETAJLTYpT 3217 - AIAAP/E HIPY/UR P P K
mporecTep . — MPOIECTepiH 3epTTey.
HSUIBIK, YpJicTep —

2

—

o

o




IIpepeKBH3UTHI: ems: (dopmHupoBaHHe 3HAHHH o | 3Juanmua: 3HaeT (opMyiIHpoBaHHe BBIOOpa
Baenenue B | IMHpOMETAJUTyPTHYEeCKHUX IIPOIeccaX MPOU3BOJACTBA | METONOB IPOBEACHHS! NMHPOMETAJLTYpIHUSCKHX
CIEeIUAIBHOCTD, OCHOBHBIX IIBeTHBIX METAJIUIOB U CIDIABOB; HABBIKOB | IpoIleccoB B IBETHOH MeTaJUTypIHH, ¢ YISTOM
Texnonorus CaMOCTOSATeIbHOH paboThI 0 | TeXHOJNOTHYECKHX  PEXHMOB H  YCIOBHHU
MPOU3BOACTBA SKCIePHMEHTATFHOMY HCCJIeIOBAHUIO | mpomecca
I[BETHBIX METAJUIOB MeTaJUTyprHIecKHX MPOIIECCOB; penmeHHs] | YMeHMSI: -yMeeT IIPOBOJUTH  OCHOBHBIS
“ IHocTpeKkBHINTHL: npodecCHOHATBHLIX  3aJad, HAIPABICHHBIX HA | TeXHOJNOTHYeCKHe pacdeTsl IpH  BHIGOpe
Q MeTastyprust COBEpIICHCTBOBAHWE pacueTa MAaTepHaJIbHOTO H | ONTHMAaJIbHOTO pexKuMa
& .
- 6J1aropOAHBIX U TeIIoBoro  GajlaHca  IHPOMETAUIyPTHUSCKHX | HMMPOMETaJUTypTHUeCKHX IIPOIECCOB B IBETHOU
o TSDKEJIBIX IBETHBIX MPOIECCOB. MeTaJUTypTHUH,
OCHOBHBI® IIupomeTasutypr — P PTHH;
-~ MeTaJUIoB, Conmepxanme: OOmas XapaKTepHUCTHKA IBETHBIX | - yMeeT MIPaBWIHHO BBHIOHpAThH
MeTaJUTypruuecKue HYECKHE BA/ PPZ w
IpOTIECCH 1 IPOLECCH B KB M " MeTamtyprus MeTaJUIOB H CIUIaBOB. MeTauTyprudeckoe TOIUIHBO. | MHpoMeTaUlyprudeckoe  obopyJoBaHHe B 3
~ v
ZHHMHHF II)_IBeTHOﬁ 3217 " TYTOIUIABKHX U ITapoMeTaUTypruueckue TPOLECCH:  CISKAHHE, | COOTBETCTBHH ¢ TeXHOJIOTHeH TepepaboTKH
—
P e - — PaJHOAKTHBHBIX oOoKHT, IUIaBJICHHE, KOHBEpTHPOBAHHUE, | pasMYHOTO BHAA CBHIPHS;
aJuT w
P - MeTamioB, OCHOBHOES xyopupoBanue. ITupoMetayuryprudeckue crocots! | HaBpmkm: - nprodpeTaeT HaBBIKA
S obopyoBaHHE MOJIyIeHHs [BETHBIX METAJUIOB (TSDKEJBIX, JITKUX, | caMOCTOSITe/ILHOTO H3yUeHHS OTeUeCTBOHHOTO U
R MPOIECCOB [BETHOH 6J1aTOpOAHBIX, TYTOIUIABKHX, paccesiHHBIX, | 3apy0e:KHOTO OIbITa IPHMEHEHHS IIepPeJOBBIX
MeTaJUTyprUH, PeIKO3eMEITBHBIX). OcCHOBHO® | NPOTPECCHBHBIX TeXHOJIOTHH;
ITpoexTupoBanue MHpOMeTaLTyprHdeckoe obopynoBannme H ero | KommerTemimmi:  ¢opMHpyeT  KOMICTOHIIHH
MeTaJUTyprHIecKHX pacdeT, COCTAaBICHHE TeXHOJOTHUSCKHX CXeM ¢ | paboTbl €O CHpPaBOYHOM JIHTepaTypod U
LeXOB aImapaTypHbIM oopmIeHHEM. HsyueHne | HOpMAaTHBHO-TeXHHYSCKHMH JTOKyMECHTAMH.
MHPOMETAUTYPITHISCKAX IPOIECCOB  MOTYUSHHS
I[BETHBIX METAJUIOB.
Prerequisites: Purpose: formation of knowledge about | Knowledge: Formulation of the choice of
Introduction to the | pyrometallurgical processes of production of basic | methods for conducting pyrometallurgical
specialty, Non-ferrous | non-ferrous metals and alloys; skills of independent | processes in non-ferrous metallurgy, taking into
metals production | work on experimental research of metallurgical | account the technological modes and process
technology processes; solving professional tasks aimed at | conditions.
Postrequisites: improving the calculation of the material and | Skills: - skills to perform basic technological
Metallurgy of noble thermal balance of pyrometallurgical processes. calculations when choosing the optimal mode of
and heavy non-ferrous | Contents: General characteristics of non-ferrous | pyrometallurgical processes in non-ferrous
metals, Metallurgy of metals and  alloys. Metallurgical ~ fuel. | metallurgy;
refractory and Pyrometallurgical processes: sintering, firing, [ - The ability to choose the right
radioactive metals, melting, conversion, chlorination. Pyrometallurgical | pyrometallurgical equipment in accordance with
Basic equipment for methods for the production of non-ferrous metals | the technology of processing various types of
non-ferrous metallurgy | (heavy, light, noble, refractory, dispersed, rare | raw materials. - Independent study of domestic
:n processes, Design of earth). The main pyrometallurgical equipment and | and foreign experience in the application of
o metallurgical shops its calculation, preparation of technological schemes | advanced advanced technologies;
v with  hardware  design. The study of | Competencies: - forms the competence to
. . Pyrometallurgic — pyrometallurgical processes for the production of | demonstrate skills in working with reference
Basic Metallurgical ;i - . .
al Processes in BD/ PPN v non-ferrous metals. literature and regulatory and technical
Processes and vy 4,16
Recvelin Non-Ferrous EC M —~ documents.
w
yeung Metallurgy 3217 —
—
w
—
—
o
o




IpepexBusuTTEp:
MamaH/pIKKa Kipicie,
Tyeti MeTAIIAPIbI
OHIIPY TEXHOJIOTHSICHI
IocTpexkBUBHTTED:
ACBLI JKoHE aybIp
TYCTI MeTaJap

Maxkcarsr: TycTi METAILTYPrUs/IaFbl
THAPOMETAILUTYPIHSIBIK  IIPOIICCTEPAIH  TCOPHSICHI
MCH TCXHOJOTHSCH, KeHIep JKoHe Kalrajama
NOIUKI3aT, JKaOABIKTAp Typajbl TOJBIK TYCiHIK
KaJIBINTACTBIPY; THAPOMETAILTY PrESUIBIK
SKaOIBIKTBIH KOHCTPYKIMSICBIH OLITY.

Masmyssl: I'HIpoMeTaUTypIHSUBIK IPOLECTEPAIH

Bimimi:  Herisri  TycTi  MeTAJUTypTHSIAFbI
THIPOMETAILTYPTHSUIBIK HporecTep i Giteni

Mxemainiri: ruapoMeTaIIyprUsUIBIK
MPOLECTePAIH ~ TEXHOJIOTHSUIIBIK
HIBIFAPY bl UTEPEii;

JMarapichl:  x00ajlay  CTANMACBIHAA  TYCTL
METAJLTY T HSIAFbI MTHPOMETAILTY PTUSIIBIK

eCenTepiH

H MOJICPHU3AINIO CYISCTBYIOIMUX 0GOPYI0BaHUM

:n METaJUTyPrHACHI, OTKA TECOPHSLIBIK, HeTizepi: cinriney, CYMBIKTBI | HpoIecTepliH HETi3/IereH TaH alaybl
a TO3IM/Ii JK3HE SKCTpaKIMsIay, HOH  aiMacy, CpITIHIUIepi | MCH MHKCHEPJIK €CelTey SJCTEepiH KYprisyre
Tyeti v paTHOAKTHBTI TazapTy, TYHABIPY, MeTa/Ul KOCBUIBICTAPLIHBIH | JarAbLIaHAIBL.
PenuxaHr JkoHe MeTaJUTypTUsia ™ g MeTasgap KPHCTAJIaHYBI, OJICKTPOJIUTTIK TasapTy okoHe | Kysiperrimiri:  ckoGamamran  mpomectepni
HeTi3ri FBI BII/ GU 0 METAJUTYPTHACHL, TYCTI | MeTanuapapl — epiTiHgimepaeH  Gesy.  Tycri | tanmmay — mpomectepii  TaHmgay, — OJIapAbIH
MeTaJUTypTHSUIBIK, THAPOMETAILTYD TK 3217 ~ MeTastyprust MeTaJUTy prHsIaFbl THAPOMETAJUTYpIHSUIBIK | KOpCeTKIM TepiH
MpoIecTep THSUIBIK, ha MPOIIECCTEPiHIH HET13T1 OHJIPICTEPAIH TSXHOJOTHSUIBIK  OIepalusuiapbl. | jxobamay, KeIIeH/Ti JKOHE
ypaictep - JKaOIBIKTapBL, I'HApoIUTHKANBIK —TasapTyJdbIH TEOPHSICHl MeH | eKiHNIiIeHMHKI3aTTapAbIH TeXHOJOTHSIIBIK
- MeTaJUIyprus ToxipuGeci. Ka6apikTap. Tpouecti | eHmeyiIepiH NaMBITY,
2 [eXTapbIH Jkobanay HHTeHCHHUKAIUSIIAY JKOJIIAPEL. BacTamkpl | MeTaJUTyprHsUIBIK MpOIecTepAiH GoJiek
KOMIIOHSHTTepAiH  KypaMbIH  ecelTey, TYCTi | caTbIIapbIH Garasiay/bl KaJbINTACTRIpa/bl.
MeTaJgap OHJIPICIHIH MaTepHAIBIK OalaHCHIH
jkacay.  [HIpOMeTaUlypTHsUIBIK  IPOIeCTep/iH
KOJIIAHBICTAFbI JKaOJBIKTAPHIH JKeTUIAIPYTe JKoHe
JKaHApTyFa OAarbITTaFaH THIPOMETAUTypPTHSIIBIK
MPOTECTEPAL KYPTizy.
IIpepeKBH3UTHI: ems: dopmupoBaHHe MONHOTO HPEACTABICHHS O | 3HaHUA: 3HaeT OCHOBBI
Baenenue B | TeOpHH M TEXHOJOTMH THAPOMETAJUTYPTHYSCKHX | THAPOMETA/UTPTHYeCKHX IIPOIeccOB IBETHOM
CIEeIUAIBHOCTD, NpPOILECCOB  IBOTHOH METAJUIYpTHH, pYyAbl H | MeTaJUIyprHH.
Texnonorus BTOPHYHOTO CBIphs, OOCOpY/NOBAHHW, 3HaHHE O | YMeHmMaA: yMeeT IpaBWIBHO  BBHIOHpaTh
MPOU3BOACTBA KOHCTPYKITHH THAPOMETAIULY pTHIeCKOro | THApOMeTaUTypIHieckoe  oCopyJoBaHHE B
I[BETHBIX METAJUIOB 060pyJOBAHHL. COOTBeTCTBHH ¢ TEXHOJOTHeH IepepaboTKu
IHocTpeKkBHINTHL: Conepxanue: Teopetnueckue OCHOBBI | Pa3JIMYHOTO BHJA CHIPBS,
MeTastyprust THAPOMETAJLTY pTHIeCKHX nporeccos: | Hapbmm: nprobpeTaeT HABBIKH
6J1aropOAHBIX U BBIMIe/TAYHBAHHE, JKHIKOCTHASI SKCTPaKIHUsL, | caMOCTOATEIbHOe H3y4eHHe OTeUeCTBEHHOTO H
TSDKEJIBIX IBETHBIX HOHHBIH OOMeH, OYHCTKa PacTBOPOB, OCAXKACHHE, | 3apyOeiKHOrO ONBITA NPHMEHEHHS IMEePeTOBBIX
MeTaJUIoB, KPHCTAJUTH3AIIHS coeTHHeHHH METaJUIOB, | IPOTPECCHBHBIX TEXHOJIOTHI;
MeTastyprust SJIeKTPOJIATHIeCKOoe pahHHUpOBaHUe H BhlJedeHHe | Kommeremipm: - dopMupyeT KOMIICTCHITHH
TYTOIUIABKHX U MeTaUIOB  H3  pacTBOpoB.  TexXHOJNOTHUeCKHe | JeMOHCTpHpOBAaTh  HABBIKH  paboTBI €O
p PaJHOAKTHBHBIX OTIepalliy IHAPOMETAIUTYPIHISCKUX NIPOU3BOJCTE B | clipaBouHOH JMTepaTypod M HOPMAaTHBHO—
a MeTa/u1oB, OCHOBHOE IBeTHOH MeTaUTyprud. Teopwssi M TpaKkTHKA | TeXHHISCKHMH JOKYMEHTAMH.
v obopyoBaHHE THAPOJIATHIECKOH ouHCTKH. AmnmapaTypa. Ilytm
OcHOBHBI® TI'mppomeTamtyp = MPOIECCOB [BETHOH HHTeHCHpHKAIUM mpomecca. Pacder cocraBa
MeTaJUTypruuecKue THYSCKHe B/ GPC - MeTaJUTypriuH, HUCXOIHBIX KOMIIOHEHTOB, COCTaBJICHUSI
MPOIECCHI K MPOIECCHI B KB M 2z ITpoexTupoBanue MaTepHaIbHOTO OajlaHca IPOHW3BOACTBA IIBETHBIX
PeIUKINHT LBETHOH 3217 Z MeTaJUTy prUuecKux MeTawioB. IlpoBefeHHe TUAPOMETAILIyprHUECKHX
MeTaJUTypraH E LeXOB MPOIECCOB, HATIPABJICHHBIX HA COBEPIICHCTBOBAHHUE
o
o

THAPOMETAJUTY pIrUICCKUX IIPOIIECCOB.




Prerequisites:
Introduction to the
specialty, Non-ferrous

Purpose: formation of a complete understanding of
the theory and technology of hydrometallurgical
processes of non-ferrous metallurgy, ore and

Knowledge: bases of knowledge of
hydrometallurgical processes of the coloured
metallurgy; hydrometallurgical technological

KOJIJJAHBUTYBL.

metals production | secondary raw materials, equipment; knowledge of | processes, issuing statements, educating.
technology the design of hydrometallurgical equipment. Skills: analysis of the designed processes, choice
- Postrequisites: Contents: Theoretical foundations of | of processes, their indexes planning,
g“ Metallurgy of noble hydrometallurgical processes: leaching, liquid | development of the complex processing of raw
= and heavy non-ferrous | extraction, ion exchange, purification of solutions, | material and secondary technological, besides
. . Hydrometallurg o metals, Metallurgy of prec1p1tat%on, cr}./stalhzatlon of Imetal compounds, | the estimation of the stages of metallurgical
Basic Metallurgical | . . - refractory and electrolytic refining and separation of metals from | processes;
ical Processes in BD/ HPN v . : . . . .
Processes and Non-Ferrous EC M " radioactive metals, solutions. Technological operations of | Competencies: forms the competence to | 4,16
Recycling Metallurgy 3217 " Basic equipment for hydrometallurgical productions in non-ferrous | hydrometallurgical processes of the coloured
— non-ferrous metallurgy | metallurgy. Theory and practice of hydrolytic | metallurgy based on the stages of planning,
b processes, Design of purification. Equipment. Ways to intensify the | choice and methods of realization of engineering
S metallurgical shops process. Calculation of the composition of the initial | calculations.
« components, compilation of the material balance of
the production of non-ferrous metals. Conducting
hydrometallurgical processes aimed at improving
and modemizing existing hydrometallurgical
process equipment.
IIpepexBusuTTEp: MakcatbI: MeTaJUTyprusjia KOJTaHBbUTATHIH | Bimimi: aybIp TYCTL MeTaJIapIbl
Ousnka, XUMHI, MaTepHAIAP IbIH (METATIAP/IbIH, KOPBITIANAPABIH) | 3JISKTPOTSPMHUSIIBIK OH/IPIC MPOIECIHIH HETi3ri
QHU3UKAIBIK XUMHS KYpaMblL, KYPBUIHIMBI MeH KACHeTTepi Typajibl TepeH | QU3HKa-XMMHSUIBIK — 3aHABUIBIKTApBI;  KeH[1
JKoHe pH3HKa- GUTIM aily; KbI3JBIPY 3KSHE CAJIKBIHNATY KesiHie | OalibiTy anmicTepiH Ginmeni;
XUMISUTBIK TaJigay 601aTHIH (aszabIk JKOHe KypbUIbIMABIK | Mkemaimri: mpommecTiH icke acybIHBIH (QH3HKa-
aaictepi O3IePICTEP/IiH TCOPHUSIBIK HETi3Aepi, TePMHSUIBIK | XUMMSUIBIK JKaFJalblH TaHNAy KoHE OaCTaIKbI
IlocTpeKBU3UTTED: OHJICY PeKUMJISpi; KYMeIiK JKoHE FRUIBIMH OMjay | NIMKi3aTThl Jaspiiay oiCTepiH yHpeHe i
Kenin metangap JaFBLIAphL. Jarapichl: Kypneni TeXHOJIOTHSIIBIK
MeTaJUTy prUsICB Masmynsr: MatepuaingapJblH KYpbUILIMBI MeH | ecenTeyiepai o30eTiHINe IIeIly. HOPMATHBTI -
KacweTTepi. MeTammap MeH KOpPBITHANAP/BIH | TeXHHKAJBIK aKHapaTTTapAbl OKY, aJIJbIHFBI
KPHCTAJIAHYBl JKOHe KYpBUIBIMBL. OJIEKTPOHMBIK | KaTapibl TeXHOJOTHsIap OOHMBIHINA OTAHIBIK
KOCBLIBICTAp. MemiekeTTik UarpaMma, | JKoHe HISTEJJIIK TaKipuOeepiHe AaFJbLIaHa/IbL.
MepUTeKTHKANBIK JAuarpamMa. Temip-kemipTekTi | Kysipertimiri: MaTepHanTaHyIbIH TeOpHSUIBIK
KOPBITIIAJIAPABIH  KYPHUIBIMBI, KacHeTTepi JKOHe | Herismepin Oily, MeTalmapAblH KpHCTAJIIBIK
p TepMUSUIBIK, oHteyi. KopbITiagapaars! Jerupieynri | TOpBHIHBIH YSIIBIFBIH KYpacThIpy;
a snementTep.  Karaiity  smictepi. XHUMHSIIBIK- | MeTayuorpadusibik TANAay JKyprisyai
e TepMHUSUIBIK, TepMOMOXAHHKAJBIK oHJey. TycTi | KaJbIITacThIpaIbl.
— MeTajljap MeH  KophITIajgap.  bumerangap,
MamMaHAbIK MeTaJEZPFHM BII/ MM i KOMITIO3HUTTEP, MeTaJlI  eMecC MaTepHaiiap, 6
Heri3epi MaTepHATTAHY TK 4302 o TIOJIMMEPJIi MaTepHaiap, OJIap/AbIH KACHETTepl MeH
-
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-
=
o




IIpepeKBU3NTHI:
Ousnka, XUMHS,
OusnUecKast XAMHS 1

Hems: npuoGpeTeHHe YIOTyOJIeHHBIX BHAHHH O
cocTaBe, CIPYKType H CBOMCTBAX MaTepHaJIOB
(MeTaIUIOB, CIDTaBOB) MPAMEHSIeMbIX B

3HaHM: - 3HAeT CTpPOSHHE H CTPYKTYpY
I[BETHBIX METAJUIOB H CILUIABOB;
- 3HaeT 3aKOHOMEpPHOCTH KpHCTAJUIH3AIHH H

(H3UKO-XUMHUTECKHE METaJUTypTHH; TeOPeTHUSCKHX OCHOB (a30BBIX, | CTpyKTypooOpasoBaHHSI B MeTALTHISCKHX
MeTO/bI aHAJIH3A CTPYKTYPHBIX HpEBpallleHHH, MPOUCXO/IMUX IPH | CHCTeMax;
IHocTpeKkBHINTHL: HaTpeBe H OXJIAXICHHH, PEXHUMaX TepMHUeCKoH | VMemmsa: - yMeHHe B pe3ynbTaTe aHaIH3a
MeTasuTy prust IeTKHX 00paGoTKH;, HABBIKOB CHCTEMHOTO H HAYYHOTO | yCIIOBHME OKCIUIyaTallHH BLIOHpaTh MaTepHal,
p MeTaJUIoB MBIIUICHHS. yOpouHsiomyio  o0paboTky H  cmocod
a Conmepxannme: CTpoeHHe B CBOMCTBA MaTepHAJIOB. | M3TOTOBJICHHUS IPOCTHIX AeTajlell, H3ieui;
v Kpuctaumanus, cTpyKTypa MeTa/UIOB H CIUIABOB. | - TIPOBOJHTL HCCICNOBAHHSI H  HCIBITAHHUS
Marepuasonesie g DJIeKTpoHHbIE CoeL[I/IHeHI/ISI.VI[I/IanaMMa COCTOTHHA, | IBETHIX METAIUIOB M MATEPHAIIOB,
OCHOBBI e B B/ MM 0 JiHarpaMMa ¢ NepuTeKTHKOM. CTpyKTypa, CBOMCTBA | - HMeTh CIOCOOHOCTh K OCBOCHHIO HOBBIX 2
CIICIMATIBHOCTH MeTaTyprim KB 4302 o U TepMHUecKast oOpaboTKa JKeJIe30YTJICPOAUCTBIX | TEXHOJOTHH U MaTePHAJIOB,
ha ciutaoB. Jlermpyrommue 5ieMeHTHI B cIUIaBaX. | HaBBIKM: 1eMOHCTPHPOBATH HABLIKH pabOTHI CO
- CriocoGbl 3aKaJIKH. XHUMHKO-TepMHUSCKAs, | CIpaBOUHOH JHTepaTypod M HOPMATHBHO—
- TepMOMeXaHUIeCKasI 06paboTKa. IlBeTHBIe | TeXHHYECKHMH JIOKYMEHTaMH.
2 MeTa/UTbl B CIUIaBbl. buMeTa)Ubl, koMmo3uTel, He | KommeTemimmi:  ¢opMmHpyeT  KOMIICTOHIIHH
MeTaJUTHIeCKHe MaTepHabl, MOJTAMEpHBIe | 3HAHHSI  TeOPeTHUSCKHUX  OCHOB  (Pa3oBBIX
MaTepHaJbl, X CBOMCTBA, IPHMEHOHHE. IpeBpaleHAH B I[BETHBIX CIDIaBax,
MEXaHWIeCKHe CBOMCTBA IBETHBIX METAJUIOB H
CIUIABOB M HMX H3MeHeHHS IPH IUIACTHUISCKOH
nedopManuy, cBOHCTBA H CTPYKTYPY, CIOCOOBI
TepMHIeCKOH 00pabOTKH METaJUIOB H CILIABOB.
Prerequisites: Purpose: to acquire in-depth knowledge about the | Knowledge: The structure and structure of
Physics, Chemistry, composition, structure and properties of materials | metals and alloys, the regularities of
Physical chemistry (metals, alloys) used in metallurgy; theoretical | crystallization and structure formation in
and physico-chemical foundations of phase and structural transformations | metallic systems, the theoretical basis of phase
methods of analysis occurring during heating and cooling, heat treatment | transformations in alloys, the mechanical
Postrequisites: modes; skills of systematic and scientific thinking. properties of metals and alloys and their changes
Metallurgy of light Contents: Structure and properties of materials. | in plastic deformation, the properties and
metals Crystallization and structure of metals and alloys. | structure of steels, cast irons, methods for heat
Electronic connections. A state diagram, a diagram | treatment of metals and alloys; structure and
with peritectic. Structure, properties and heat | properties of structural materials.
treatment of iron-carbon alloys. Alloying elements | Skills: As a result of the analysis of operating
in alloys. Methods of hardening. Chemical-thermal, | conditions, choose the material, hardening
thermomechanical treatment. Non-ferrous metals | processing and the method of manufacturing
:n and alloys. Bimetals, composites, non-metallic | simple parts, products; to determine the types of
a materials, polymer materials, their properties and | structural materials; conduct research and test
v applications. materials.
. = Competencies: forms the competence to be
Materials MS ~ .
Fundamentals of . . BD/ " abble to to master new technologies and
Specialty Science in EC M g materials. Work with reference literature and 4,16
Metallurgy 4302 v . .
ha normative and technical documents.
-
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IIpepekBU3NTTED:
Ousnka, XUMHS,
Du3HKAIBLIK XUMHUS
JKoHe pH3HKa-
XUMHUSUTBIK, Tajgay

MakcaTbl: MaTepHANTaHy JKoOHe MeTaJiap/bl
TepMHUSUIBIK, OHJEY TEXHOJNOTHACH], MaTepHAIIbI
mafimanany SkoHe TaHpay IIapTIapbl Typajbl;
MeTajjap MeH MaTepHaJJap/JblH KYPHUIBIMBI MeH
KacHeTTepi Typalbl, OpTYpii MaTepHajiapjaH

bimimi: TepMoenyey Tacingepi, MeTaJmapibl
KOppO3HsIaH Kopray Tocuuiepi, eHuipicre
KOJIJIaHy YIIiH KOHCTPYKITHSUIBIK
MaTepHaIap Ibl TaHAay KarugaTTIaphl;
MeTalap/blH KYPBUIBICEI JKOHe KacHeTTepi,

06paboTKH.

HUCIBITaHUS MAaTCPHUATIOB.
Happxm: CrnocoS6HOCTh K OCBOSHHIO HOBBIX

aaictepi NadbIHIaMaIap MeH GOJIMeKTep i ANyJbIH HETI3ri | ojapapl 3epTIey  Taciigepi, MaTepHaiiap,
ITocTpexkBUBHTTED: TocUIepi JKoHe OCHl oicTepAl YTBIMILI Malijadany | MeTajgap JKOHE KOPBITHAIAPABIH
Kenin metanmap TypaJibl TCOPUSUIBIK, HETi3Aep Typasbl TepeH OiliM | KiaccHpHUKANMICHL, oJIapAbIH KOJTaHy
- METaJLIyPrUSACH amy. alfMaKTapbIH OiIei.
g“ Ma3smyHBI: Kopsitinanapgarst kpuctamiany | Hxemaimri: KOHCTPYKITUSUIBIK, JKOHE
= mporeci sxoHe (azajblk TypiaeHydep. Temip xoHe | ITHKI3aTTHIH MaTepHaJIapabl CBIPTKBI
Mertanrtany S“ OHBIH  HerisiHjgeri KopbIThasap. MeTtaiiapasl | KepiHICiHEH, KOHCTPYKITUSUIBIK
MaMaHbIK JKOHE EIT/ MM = TePMHATEIK  OHJICY  KOHC  OHBIH  TYDJpi. | MAaTCpHATAp/BIH ~ TYpiH aHBIKTAY;
Herisepi MeTaIapapl TK TO g TepMoMexaHUKAJIBIK, ORIeY TYPIEpI. MeTtanmapapin KOHCprliuHﬂ.nap YIIiH MaTepHa.]}E[ap[[bI apHaybl 16
TePMHUSUIBIK, 4302 " MeXaHHKAJBIK KacueTTepi. JledopManusulaHATHIH | JkoHe madimanaHy mapTTapbl GOMBIHINA TaHIAY;
oHTIeY - MeTaJIIbIH KYPBUIBIMBI MCH KaCHEeTTepiHe XKbUTY/bIH | MaTepHaigapApl 3epTIey JKoHe ChIHAYAAH
b acepi. Kararo, KyMcapTy TOMOTCHM3AIMSUIBLIK | OTKI3yJi UTepei.
S (muddy3nsUBIK),  H30TepMEISUIBIK,  TepMHIBIK | laFabIchl:  aHBIKTaMa  oJeOHeTIEH  JKOHE
R oHzey. Qazanelk  esrepicTep  MeH  KyH | HOpMAaTHBTI-TeXHHMKAJIBIK MaTepHaJITapMeH
JHArpaMMajIapbIHBIH TYpiepi. MeTanmapasl | >KyMBIC icTeyre Jar/bLIaHa/bl.
TePMHUSUTBIK ~ OHJICYJIH KaHa TexHoJorwsumlkK | Kysiperriiiri: Mertangapast Tep MUSIIIBIK,
MPOIIECTEPiH 3epTTey (KYUIipy, COHIpY, bocary). OHJICY/IIH TCOPUSIIBIK, HeTizaepi MEH
TeXHOJIOTHSCHIH MeHTepY; MaTepHaJLIbI
nmalfaany >KOHe Tapjay IDapTTaphlH OLTy;
MeTAILIOTPadHSIILIK TaIIay JKYprisy
JIaFIbUIAPHIH KAJIBIITACTBIPAIbL.
IIpepeKBH3UTHI: Hems: mnpuoOpeTeHHe VYINIyOJMeHHBIX 3HaHHH | 3Hamms: CTpoeHHe H CTPYKTYpy MeTaUIOB U
Ouszuxa, Xumus, TEOPeTHYECKHX OCHOB O MAaTepHATOBeJeHHe H | CIUIABOB, 3aKOHOMEPHOCTH KPHCTAUIM3AIMH H
Qusudeckas XUMUSI U TeXHOJIOTHH TepMHUYeCKOH 0oOpaCOTKH MeETaJUIoB, | CTPYKTypo-o0pa3oBaHHA B  METANIHUSCKHX
(H3UKO-XUMHUTECKHE VCJIOBHH OKCIUTyaTallid H BBIOOpa MaTepHala, O | CHCTeMaX, TeOPeTHUSCKHX OCHOBBI (Da3oBBIX
MeTO/bI aHAJIH3A CTPOCHHH H CBOHMCTBAX METAJUIOB H MAaTepHAJIOB; | mpeBpameHHdi B cCIUIaBaX, MOXaHHUSCKHe
IHocTpeKkBHINTHL: OCHOBHBIX CIIOCOGOB TIOJy4YeHHSI 3aroTOBOK H | cBOMCTBAa METAJUIOB W CIUIABOB M MX H3MEHSHHS
MeTasuTy prust IeTKHX JeTajle W3 padIMYHBIX ~ MaTepHAOB M | IpH IUIACTHUeCKOH JedopMaIH, CBOHCTBA U
MeTaJUIoB palHoHAIBHOS UCTIOJIB30BAHHE STHX IPHEMOB. CIpYKTYpy  CTajied,  UyryHOB,  CIIOCOGBI
Conmepxanme: Ilponecc KpHCTAIM3ANUM H | TepMHUeckod oOpaCOTKH MeTaJUIOB H CIUIABOB;
(hazoBble peBpalleHus B cIUIaBax. XKexe3o, CIUIABBL | CTPYKTYpYy H  CBOMCTBA KOHCTPYKIMOHHBIX
p Ha ero ocHoBe. TepMHuUeckast 06paboTKa METAUIOB | MaTepHAasoB.
a U ee BHAbL. MexaHHYeCKHe CBOHCTBA MeTa/UIOB. | YMeHMsA: B pesynpTaTe aHaiusa YCJIOBHH
MeTamiosezen e BimsiHHe HarpeBa Ha CTpPYKTYpY H CBOMCTBA | DKCIDIyaTaliuu BBHIOHpATH MaTepHall,
e u MT n nedopMHpYyeMOro MeTaJuIa. 3akaiuBaHWe, | VOPOUHSIOMYI0O  00paboTKy M CIocod
OCHOBBI TepMuecKas BA/ oM 0 CMATYCHHe TOMOTeHM3AaIMOHHAS, M30TePMHYECKas | H3TOTOBICHHSI MPOCTBHIX JeTasled, W3JeHil; 5
CIeIHAATIBHOCTH oGpaotia KB 4302 = TepMooOpaboTKa. Hsyuenue HOBBIX | ONIpe/iesATh BUJIBI KOHCTPYKITHOHHBIX
ha TeXHOJIOTHISCKHX MIPOIIeCCOB TepMHUSCKOH | MaTepHaoB, TPOBOAMTL HCCICJOBAHHSI H
MeTaJUIoB -
i
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TeXHOJIOTHM H  MaTepHasioB. PaGota co
CIpaBOYHOM JHTepaTypoll W HOpPMAaTHBHO—
TeXHHUECKHMH JOKYyMCHTAMH.

Kommetemipmmi:  GopMHpyeT  KOMIIeTeHIIHH
3HAHHSI TCOPeTHUSCKHX  OCHOB  (ha30BBIX
IpeBpaleHAH B I[BETHBIX CIDIaBax,
MEXaHWIeCKHe CBOMCTBA IBETHBIX METAJUIOB H
CIUIABOB M HMX H3MeHeHHS IPH IUIACTHUISCKOH
nedopManuy, cBOHCTBA H CTPYKTYPY, CIOCOOBI
TepMHIeCKOH 00pabOTKH METaJUIOB H CILIABOB.




Prerequisites:
Physics, Chemistry,
Physical chemistry
and physico-chemical
methods of analysis

Purpose: to acquire in-depth knowledge of the
theoretical foundations of materials science and
technology of heat treatment of metals, operating
conditions and material selection; about the structure
and properties of metals and materials; the main

Knowledge: The structure and structure of
metals and alloys, the regularities of
crystallization and structure formation in
metallic systems, the theoretical basis of phase
transformations in alloys, the mechanical

- Postrequisites: methods of obtaining blanks and parts from various | properties of metals and alloys and their changes
g“ Metallurgy of light materials and the rational use of these techniques. in plastic deformation, the properties and
= metals Contents: Crystallization process and phase | structure of steels, cast irons, methods for heat
. o transformations in alloys. Iron and alloys based on | treatment of metals and alloys; structure and
Metal Science — . . . .
MSH - it. Heat treatment of metals and its types. Types of | properties of structural materials.
Fundamentals of and Heat BD/ v : . . . . .
Specialty Treatment of EC ™ " thermorpechamcal processing. Mechamcal Skl]l.S:. As a result of the analys.ls of operat%ng 4,16
4302 " properties of metals. The effect of heating on the | conditions, choose the material, hardening
Metals — . . .
— structure and properties of the deformable metal. | processing and the method of manufacturing
b Hardening, softening homogenization (diffusion), | simple parts, products; to determine the types of
S isothermal heat treatment. Types of phase changes | structural materials; conduct research and test
« and state diagrams. Study of new technological | materials.
processes of heat treatment of metals (annealing, | Competencies: forms the competence to be
hardening, tempering). abble to to master new technologies and
materials. Work with reference literature and
normative and technical documents.
IIpepekBU3NTTED: MakcaTbl: TYCTi  MeTautyprus  oHpipiciHiy | Bimimi: TycTi MeTa/uryprusiHblH TeXHOTCHIL
Tyerti MeTasgap KAIIABIKTApPBIHAH  Halianel  oHIM AIyJbIH | KaJIIBIKTapBIH >KOHE MHHEpAN IIHKi3aTTaphbIH
OHJIIPY TSXHOJIOTUSACH, | KOJIAAHBICTAFBl JKOHE JKaHA JMICTepiH KeTULNpY | KeHmIeHAI KOJJAHYJBIH HETI3ri oici MeH
JKSHLT MeTaap amicTepi  Typambl  WASsNApAbl  KAJBIOTACTBIPY, | KaOUIeTi. TYCTI METAUTyprusi KaJUIbIKTapbIH
METAJULYPrHUsChl, aCBLT | KOCIOPBIHBIHBI3 YIIH TEXHOJOTHANAP/BI JAMBITY | KOJNAHY S>KOHE PpaIlHOHANIABl KalTa oHIeY
JK9HE aybIp TYCTI JAFAbUIApBIH  ally; KyHesdi oiiiay, 3epTTeyHIUNK | TeXHOJOTHSCHIH Oilemi.
MeTaiap JTAFBLIAPBIH JAMBITY. Hxemaiiiri: TycTi MeTAUIyprusi JIOMIapbIH
METaJUTy PrUsiChl Masmyssr:  TycTi MeTaTyprusiga KaJABIKCHI3 | KalTa OHJICY JKOHE JaMbIHIAY TeXHOJIOTHSICHIH
IHocTpexkBH3UTTED: TeXHOJIOTHIAPbl  YHBIMAACTBIPY — Mocesieliepi, | aKbIpaTy, JIOMABI KalTa OHICY KOH/BIPFBLIAPEL.
FrumivMu —3epTrey KJIACCU(UKALMSACH], KAJIBIKTAp/BIH CHIATTAMACBL | TYCTI MeTAUIyprusl IIMKi3aTTapblH KeIIeH/i
SKYMBICTAPBIH Koxxmapmel, mutamMaapipl, OaiibITy KaUBIKTAaphiH, | KalTa eoHJAeyAe  MaTepHAIBIK  OaslaHCTHI,
JKOCIIapIIay, sKyprizy IIAHAAp/bl, KEKTap/bl, JIOM CBHIHBIKTAP/[bl SKOHE | TeXHOJOTHSUIBIK LPOIECTI eCeHTEeYAl HIepesi.
6acka J1a KaJAbIKTap[bl XUMISUIBIK, (M3HKAIBIK, | JJaFapIchI: TYCTI MeTaJIyprHsagarbl TeXHOTCH/]
GHOJIOTHSJIBIK SJICTCPMEH KoJIere JKapaTy JKOHE | KAIBIKTAp — JKOHE  MISTEMIK  TaxipuGeHi,
“ OHJICY TeXHONOTHsIAphL. KambIKTap/pl KepeKTi | HOPMATHBTI-TeXHHKAIBIK MOJTIMETTI YHpeHyre
= cajanap/a naiaiany MYMKiHAIT KapacTeIpbulyda. | JaFIbLIaHa bl
= Herisri, keMekmi Kypai-kaOapIKTapapl Tapnay, | Kysiperrimiri: Exinmineit HIUKI3aTTHI,
PenuKk/IHHT KoHe Tyeri TMR 3 [POLECTep MEH >KaOABIKTAp/BIH TeXHOJOTHMSUIBIK, | TeXHOTCHNIK KaJABIKTApIAbl KeIIeHT Kaiita
HeTi3ri MeTAJLTyprHsiia KII/ T ': HHKCHEPJIK eCeNTepi, OHMIPICTIK KaJJIBIKTapJIbl, | eHueyre apHAJIFaH sKaO/IBIKTap MeH 6.7
METaJUTy PrUsiyIbIK FBI PEIMKJIHHI - TK 4303 = KaliTaaMa  MHKI3aTTapApl  KEMEHAl  OHAeY | TeXHOJOTWSUIBIK PEKUMICpAl TaHgay KesiHme ’
IporLecTep TeXHOJIOTHSLIAP = GOMPBIHIIA 3ePTXAHABIK JKYMBICTAp JKacay. JaFblIap KaJbIITacaIbl.
2
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IIpepexBUZHTHI:
Texunomorusa
MPOM3BOJICTBA
MBETHBIX METAJUIOB,
MeTamtyprus Jerkux
MEeTaJUIOB,
Mertamwtyprust
GJIATOPOTHBIX U
TSDKEJIBIX [BETHBIX

Hems: GopMupoBaHHe HPEACTABICHHH 0 MeTOAaxX
COBEepINCHCTBOBAHMS CYMIECTBYIOMMX H HOBBIX
crocobax TOMYUSHHs TONe3HOM NpPOAYKIHH U3
OTXOJ0B IPOHM3BOJCTBA I[BETHOH MeTAaUIyprHH;
MpHOOpeTeHHe HABBIKOB PaspabOTKH TeXHOJIOTHH
JUIL CBOSTO TNpeJIPHATHS, Pa3sBHTHE CHCTEMHOTO
MBIIUICHUSI, HCCIIeIOBATEIHCKAX HABBIKOB.

Conepxanue: IpoGemsl opraHH3alluH
Ge30TXOAHBIX  TeXHOJOTHMH,  KJIACCHpHKANK,

3HaHMA: 3HaeT THIOBBIE OOMICIIPHHSITHIS
TeXHOJIOTHICCKHE CXeMBI KOMIDIeKCHOH
mepepabOTKH ~ METaJUTypTHUeCKOro  CHIPhS
MPHPOTHOTO B TeXHOT@ HHOTO IPOHCKOKICHHUS,

- OIUCHIBATH TEOPETHUESCKHE OCHOBLI IIPOIIECCOB

BasKHSHTITHX TEXHOJOTHH KOMITJICKCHOM
nepepaboTKy,
Vmenmsn: yMeeT paspabaTbIBaTh

TEXHOJIOTHYECCKHUE IIPOLECCHI U HOL[GI/IpaTI)

Metallurgy

work for complex processing of industrial waste,
secondary raw materials.

materials and man-caused waste in non-ferrous
metallurgy

METaJUIOB XapaKTepPUCTHKA OTXOOB B I[BETHOW MCTAUlypruH. | OOOpYJAOBaHHE  KOMIUICKCHOM — IepepabOTKH
e IocTpexBe3nTHI: TexHOJIOTHH YTUIM3AIUE U [epepabOTKHU IIJIAKOB, | MOJMMETAJIIHYECKOTO ChIPBSI;
Py ILnanupoBaHue, IIJAMOB, XBOCTOB OOOTaleHMS, IbLICH, KEKOB, | - aHAJU3UPOBATH SKCICPHMEHTAJBHBIC JTAHHbBIC,
OCHOBHLIE — a [IpOBe/ICHUE HAYTHO- JI0Ma, JIp. OTXOMOB XMMHYECKUMH, (DH3HUCCKHUMH, | HOJyYCHHbBIE pu HCCIIeIOBAHUHT
RTC =g HCCIIeI0BATEIBCKHUX OGUOJTOTHUSCKHMH  METOJaMH. PaccMaTpuBaeTcs | TeXHOJOTHYECKHX [IApPaMETPOR IPOIECCOB;
METaJUTyprudecKue TeXHOJIOTHH B I/ =~
IPOIECCEL I S KB M = pabor BO3MOMKHOCTD HCIIOJIB30BAHHUS OTXO/I0B B cMekHbIX | HaBbIKi: nprHoOpeTacT HABBIKM PACCUUTHIBATH 6,7
I;HHKHHHF vera o 4303 o otpaciix. [TonGop OCHOBHOTO, BCIIOMOTATe/ILHOTO | COCTAB IIMXTBI M PACXOA PEarcHTOB JUIS
P M 2 00OpyIOBaHHUs, TEXHOJIOTHYECKHE, HHXCHEPHBIC | KOMIUICKCHOM nepepaboTKH ¢ THHHUIIBI
~ pacueTsl HPOIECCOB U 0GOPY/IOBAHNS, BBHIMOTHEHHE | YCPEJHEHHOTO MOJTHMETAUIMISCKOTO ChIPHS,
wy 2 v
<+ 1abopaTOpHBIX ~ paboT UL KOMIUISKCHOM | - HCCIIetoBaTh (PHU3MKO-XHMHYECKHE CBOWCTBA
epepaboTKH [IPOU3BO/ICTBCHHBIX OTXOJI0B, | KOMIUICKCHOTO CHIPBSI Ha MPEMET BOZMOKHOCTH
BTOPHYHOTO CBHIPBSL MAaKCHMAJILHOTO H3BJICUCHHUS OJIC3HBIX
KOMIIOHCHTOB;
KommereHipm: - GopMHPYeT KOMICTCHIHH
BBISIBIIATH BO3MOKHOCTb [IPUMCHCHUS
pe3yJIBTATOR  AHAIM3a  SKCICPUMCHTAIBHBIX
JTAHHBIX JULS pazpaboTku HOBBIX
METAJUIYPTHICCKUX TEXHOJIOTHH KOMIUICKCHOM
epepabOTKY METAJLUTYPTHUYSCKOTO CHIPHS.
Prerequisites: Purpose: formation of ideas about methods of | Knowledge: the main methods and methods for
Technology of improving existing and new ways of obtaining | the integrated use of mineral raw materials and
production of non- useful products from non-ferrous metallurgy | technogenic wastes of non-ferrous metallurgy.
ferrous metals, production waste; acquisition of technology | To have knowledge in the field of technology of
Metallurgy of light development skills for your company; development | rational processing and use of waste in non-
metals, Metallurgy of of systems thinking, research skills. ferrous metallurgy;
noble and heavy non- Contents: Problems of organization of waste-free | Skills: To distinguish between the technologies
ferrous metals technologies, classification, characteristics of waste | for the preparation and processing of non-ferrous
Post-requisites: in non-ferrous metallurgy. Technologies of | scrap metals, scrap processing equipment.
Planning, carrying out | utilization and processing of slags, slurries, tailings | Calculation of the technological process,
“ scientific research of enrichment, dusts, cakes, scrap, etc. of waste by | material balance in the complex processing of
= chemical, physical, biological methods. The | raw materials in non-ferrous metallurgy
= possibility of using waste in related industries is | Competencies: forms the competence to study
Basic Metallursical Recycling- RTN 3 being considered. Selection of main and auxiliary | of normative and technical information,
Processes a ngd Technologies in | ChD/ M ™~ equipment,  technological and  engineering | domestic and foreign experience on advanced 6.7
R i Non-Ferrous EK 4303 2 calculations of processes and equipment, laboratory | technologies for the integrated use of raw ’
ecycling o
o
o
-
wy
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IpepexBuzurTep:
Kapa MeTasngap/ipl
OHJIPY TEXHOJIOTHACH,
Konseptep enpipici

MakcaTbl: Kapa METaJUTyprUsiJarbl  ©HIipic
KaJJIBIKTApbIHAH MaijJjajgbl OHIM aly 3KOJIJaphbl
TypaJibl 3aMaHayd HIACSUIApJbl  KaJIBIITACTBHIPY,
oJ1ap/Ibl OHJIPYIIH JKaHA KaJIBIKCHI3

BimiMi: MHHepaibl IMHMKI3aTThI JKOHE Kapa
METAJUTYPTHSHBIH ~ TEXHOTSHAI  KaJAbIKTaphbIH
KemmeH i nainananyapl Gine .

HNxemmiri: Kapa MeTaLTypTysiga

A JK9He GOIaTThI TEXHOJIOTHSUIAPBIH 33ipJiey JKSHE eHTi3y, JKyHelli | MHUKi3aTTapapl KeIIeHAlI KOJJIaHy HpOLEeCiHIe
8 Netronormen Mamryin Toii seren. sapu erasmprim | mepent
Perukounr xoHe Kapa —~ . N N . - .
eriari MeTamyprHsia KIT/ KM e ITocTpexkBUBHTTED: TEXHOTCH/IK JKOHE KadTansama MHMKisaTbIH (mnak, | Jarmsrcsr: Kapa metamtyprus KemleH i onyiey
T —— Fbl peIIHKITHHT - TK RT 3 Frumivu ~—3epTTey | IIaH, KOMip KAIJBIKTApBL KOXK, IITaM 3KoHe 1.6.) TCXHOJIOTHAITBIK MPOIeCCTePIiH HeTi3T1 7,9
npottectep TexHOOTHATAD 4303 o KYMBICTADBIH OHICY  TOXHOJOTHSIAPBIH  KYDY. KanTaﬂaMg SJEMEHTTEpiH ecelTeyre AaF/bUIAHAbL
= JKOCTIapIIay, JKYPrizy IIMKI3ATTHl  OHACY/IC  KOJUIAHBLIATHIH  KeIeH/I KyziperTimiri: ke eHgipyae jxoHe GalbITya
~ TeXHOJIOTHSUIApABl Tajfay, OHBIH INIiHZe OHBI | MeTaJUI JKOFAJIbIMBIH aHBIKTAY;
e YTBIMAB! [alfaNaHyAblH FBHUIBIMH = Heri3jeMeci, | KOHIeHTpaTTapAbl MeTadra JeHiH  KaliTa
MHKI3aTTHIH, JaUbIH OHIMHIH, OPTAHFBI OHIMIACPIH | oHAeyde MeTaul JKOFAIBIMBIH  aHBIKTAY[bI
KypaMbIH aHBIKTay. KanapIkTapApl KeNmIeHIi oHAeY | KabInTacThIpasbl.
YIIiH JKaGABIKTapIbl TaHAAY 3KOHE WHKCHEPJIK-
TeXHHUKAJBIK €CeTTEP,Ti KYPTizy
IIpepeKBH3UTHI: ems: (dopmupoBaHue COBpeMeHHBIX | 3HaHHMA: - 3HAeT IO CTPOCHHIO H CTPYKType
Texnonorus MpeACTaBIeHUH O cIocobax MOJyUeHHs MOJTe3HOH | MeTaJUIoB U CILUIABOB;
MPOU3BOJICTBA UePHEIX | HMPOAYKIHH K3 OTXOJOB NPOM3BOACTBA B UepHOH | - 3HAaeT IO 3aKOHOMEPHOCTAM KPHCTAUIH3AIUN U
MeTaJUIoB, MeTaJUTypTHH; paspaboTKa M BHeJpeHHEe HOBBIX | CTPYKTypooOpasoBaHHSI B MeTAUTHISCKHX
Texnonorus 6e30TXOAHBIX TeXHOJIOTHH TUISE CBOETO | CHCTOMax.
KOHBEPTOPHOTO MPOU3BOJICTBA; Pa3BUTHE CHCTEMHOTO MBINIICHWS, | YMeHHMA: - yMeeT B IpOBeJCHHH aHAIW3a U
MPOU3BOJCTBA U HCCTIeIOBATEIBCKUX HABBIKOB. HCXO/sl H3 YCIOBHH SKCIUyaTalliM BHIOHpAaTh
HeTIpephIBHOU Conmepxanme: DddekTHBHbIE MeTOABI, CO3JaHHe | MaTepHal, YIpOUHSIONYIo 00paboTKy H cIocod
PAa3IHBKH CTAIH TeXHOJIOTHH  IlepepaboTKH  TeXHOTEHHOTO M | H3TOTOBJICHHSI NPOCTHIX JAeTajlel, W3/lemi;
ITocTpexBe3nTHI: BTOPHYHOTO CBHIpbsI UePHOH METALTyprHH (IIJIAKH, | OIpemeiiTh BUJIBI KOHCTPYKITHOHHBIX
ITnanuposanmue, BT, YTJIeOTXKObI, OTApOK, MIJIAMBI U Ap.). AHATH3 | MaTepHAJIOB;
MpoBeeHHE HAYTHO- HCTIOB3YeMBIX KOMILIEKCHBIX TeXHOJIOTHH | - yMeeT HpOBeACHHSI HCCISJOBAHUI H
HCCIIeIOBATeILCKUX nepepabOTKH  BTOPHYHOTO  CBIPBS,  BKJIIOYAS | HCIBITAHHS MATepHAJoB; - CIIOCOOHOCTH K
paGoT HaydHoe OOOCHOBaHHe €ro  PAaIlHOHAJILHOTO | OCBOGHMIO HOBBIX TXHOJIOTMH H MAaTepHAJIOB.
HCTIOJB30BAHMUSL, OIpefesieHHe cocTaBa ChIphs, | HaBpmkm: - npeobpeTaeT HaBBIKA
roToBOH MpOAYKIHM, NpoMIpoaykToB. Ilogbop | memomcTpupoBaTh — HaBBIKH — paboTeI €O
A o0OpyJOBaHHSI M  IpOBeJeHHE  HIDKCHepHO- | clpaBouHOH JMTepaTypod M HOPMAaTHBHO—
Py TeXHHUSCKHX  pacyeToB  JI1  KOMIDIGKCHOH | TeXHHUCCKHMH JIOKYMEHTaMH.
OCHOBHbIE JORT— a mepepabOTKH OTXO/I0B. Kommetenmmi: - popMHpyeT KOMICTSHIIHH 110
T —— e XHOOTHE B T/ RTC 4 TeOPETHIECKHM OCHOBAM (hazoBbIxX
nporeces 1 — KB hM 3 npe]fpameHHH B CIUIaBaX, MeXaHHUSCKHe 7,9
- MeTaTypram 4303 @ CBOHCTBA METAIVIOB H CIVIABOB H MX H3MCHCHHS
= IpH IUIACTHYeCKOH Jedopmanum, cBolicTBa H
~ CIpYKTYpy  CTajied,  UyryHOB,  CIIOCOGBI
2 TepMHIeCKOH 00paCoTKH MEeTaJUIOB H CILUIABOB;

CTpYKTYpY H CBOHCTBA KOHCTPYKITMOHHBIX
MaTepHaJIoB.




Prerequisites:
Technology for the
production of ferrous
metals, Technology

Purpose: formation of modern ideas about ways to
obtain useful products from waste products in
ferrous metallurgy; development and
implementation of new waste-free technologies for

Knowledge: ways and methods to increase the
integrated use of raw materials; To have
knowledge in the field of technology of rational
processing and use of wastes in ferrous

A for converter their production; development of systems thinking, | metallurgy;
= production and research skills. Skills: to determine metal losses during mining
. . Recycling- N continuous casting of Contents:. Effective m.ethods, creatl.on of | and ore dress.lng; determine the loss of metal
Basic Metallurgical Technologics in | ChD/ RTF e steel technologies for processing technogenic and | when processing concentrates to metal; to make
Processes and Ferrous EK M 3 Post-requisites: secondary raw materials of ferrous metallurgy | technological calculations in the process of 7,9
Recycling Metallur 4303 o Planning, conducting (slags, dust, coal waste, stubs, slimes, etc.). Analysis | complex use of raw materials in ferrous
&y = research work of complex technologies used for processing | metallurgy.
— secondary raw materials, including scientific | Competencies: forms the competence to study
2 justification of its rational use, determination of the | of normative and technical information,
composition of raw materials, finished products, | domestic and foreign experience on advanced
industrial products. Selection of equipment and | technologies for the integrated use of raw
carrying out engineering calculations for complex | materials in metallurgy.
waste processing.
IIpepekBU3NTTED: MakcaTpl: TycTi MeTawnyprusiia Gu3nkaibik- | Bimivi: NIMKi3aTTBIH, OHIMJICP/IiH,
Tyeti MeTanmap XUMISUIBIK,  IIapajiap MEH  3epTTeyJiepAiH | KaJIABIKTap[bIH KYpPBHIIBIMBI MEH KacHeTTepi;
OHAIPY TOXHOJOTHSACH, | ((H3HMKANBIK, XUMISUIBIK, MEXaHHKAJIBIK) KeIIeHIH | TYCTI MeTaigap MeH KOpBITHANApAbl ajly
JKeHLT MeTaiap nafiianana oTHIPHIIL, METAJUTypTHSUIBIK HAKI3ATTHIH, | TeXHONOTHACH, OHJASY MEH  Ta3apTy/bIH
MeTaJUTypTHsICHL, achll | OHIMICP/H JKoHe KaJABIKTapAbIH KYPBUIBIMBI MEH | caThDIApHIH Oimesi .
JK9HE aybIp TYCTI KacHeTTepiH Taiay GOMBIHINA IPAKTUKAIBIK OitiM | Mkemmiiri: OHIMHIH HOPMATHBTIK
" MeTasgap MeH [JariblIap[bl KaJIBIITACTBIPY; JKYHeNl JKoHe | KyKkaTTapAplH  TaJanmTapblHa  CoMKecTiriH
o MeTaJUTy prUsiChl FRUILIMH  OifaybiH, 3epTTeymnisik gargpuiapei | (MEMCT, KP CT, TII, KC kacinopbin
Tyeti a IlocTpeKBU3UTTED: JTaMBITY. cTaHmapTel) Outin  yiipeHeai OuU3HKAIBIK-
PeLHITHAT sKote MeTaIUTyprusiaia TMS & FrumiMu —3epTTOy MasMyHBI: (I)I/ISI/IKa:]'[bIK-XI/IMI/IﬂJ'ILIK mapanap MeH | XHMHIBIK ic-map.anap MeH 3epTTeyJiep KelleHiH
eriari FBI IHKI3ATTEL, KIT/ hOK = KYMBICTADBIH 3ePTTeYTep  KemICHi. K¥pLIJ'[bIM£[L.I 6¥36aI/ITLI.H KYPIisy /i urepeni. . .
T — OHIM/IEp MeH TK MS " JKOCTIapIIay, JKYPrizy agicTep (VABTPabIOBICTHIK, MarHHTTIK, PERTIEHIIK Jarapichl: OpTYpIi 3epTTey 9/iCTepiH ((bnsn.lca- 9,15
nporiecTep KaJIABIKTap bl 4304 = Mukpockonusi). Meamwnorpagust onictepi, POA, | XUMHIBIK, MeXaHI/IKa.J'ILIIS) JKYPTi3y;
MeTaJUTy prUsUIbI S POM, ACA. Meramapl TangaymplH (U3HKAIBIK- | SKCICPUMEHT HOTHIKEJICPiH oHJIeyTe
K capanray « XUMISUIBIK, o/ficTepi Typasibl KbICKallla MOJIMETTep | JarabLIaHa[Ibl.
= (CHeKTPO POTOMETPHSLIBIK, doromerpusiibik, | KysipeTTisiiri: MeTaTyprusi oHIMiHIH camachlH
MO TeHITHOME TPHUSIIBIK, oJIporpadsUIBIK, | HOPMATHBTIK-TeXHHKAJIBIK KyKaTTaMaMeH
xpoMmaTorpadisublk).  Tazsa  MeTaqgap  MeH | persiaMeHTTeHTiH JKYMBICTAP TbI
KOpBITHIATIAPABL  Tajjay oficTepi (CalMAKTBIK, | KaJbINTAacTBIpasbl.
KOJIeM/IK,  OJISKTPOJHITIK,  HOZOMETpPHSUIBLIK,
(HOTOKONOPUMETPHUSIIBIK). OHIMHIH HOPMATHBTIK
Kykatrap Tajgantapsina (MEMCT, KP CT, TV,
GipJIeCKEeH KOCINOPBIH CTAHAAPTHI) COMKECTIr.
IIpepeKBH3UTHI: Hems: dopMupoBaHHEe NPAaKTHISCKHX 3HAHHM M | 3HaHMSI: - 3HAaeT COCTaBa H CBOMCTB CBIPBS,
Texnonorus HAaBBIKOB IO aHAIH3Y CTPYKTYpHl H CBOMCTB | NpOAyKIHWH, OTXOJIOB; TeXHOJIOTHS
MPOU3BOACTBA MeTaJUTyprHIecKOTO CHIPhS, IPOTYKTOB H OTXO/OB ¢ | IPOHM3BOACTBA IBETHBIX METAJUIOB H CILIABOB;
I[BETHBIX METAJUIOB, HCTIOIB30BAHHEM KOMIDIeKca (QH3HKO-XHMHISCKHX | OCBaHBaeT 5Tambl oOpabOTKH H OUHCTKH.
vy MeTasuTy prust IeTKHX MEpONpWSITHH U HCClefoBaHHM ((QH3WYeckue, | YMeHHA: yMeeT NPOBOTUTH KOMIUICKC (BH3HKO-
Mertanypraec g MeTaJUIoB, XUMHYeCKHe,  MeXaHHYeCKHe) B IBETHOH | XMMHYECKHX MEPONpPHSITHH H HCCIIeI0BAHHH.
S MeTastyprust MeTaJUTypTHH; PasBHTHe CHCTeMHoro W HaydHoro | HaBbmam: IIpmoGpeTaeT HAaBBIKH NpOBeJCHHUS
OcHOBHBI® KA SRCTIRPTH3A MES o 6J1aropOAHBIX U MBIIUICHUSI, HCCIIeIOBATEIHCKAX HABBIKOB. PasIMYHBIX METOJOB HCCIIeJ0BaHHS ((PH3HKO-
MeTaJUIyprudecKue np(f;;licl;yr{),lan g/ POC - TSKEJIBIX LIBETHBIX Co;[ep)lca]—meu:: Kommiexe ({)I/ISI/IKO-XI/IMI/I‘IeCKI/IX XMMHUUYECKHX, MEXaHHUECKHX); MMETh HAaBBIKH 9.15
MPOIECCHI K OTXOI0B B KB M " MeTaJUIoB MeponpwsITHH B HccienoBanui. Hepaspymaromue | oGpaGoTku pe3ysbTaToB SKCIIEPHMEHTOB; HMeeT
PEIUKIHHT LBeTHOM 4304 2 ITocTpexBe3nTHI: CTPYKTYpY MeToAbl (yIbTpa3ByKoBas, MarHHTHAs, | HaBHIMKH B  paboTe, peTIaMeHTHpYIomeH
MeTaTyprHg 2 ITnanuposanmue, PeHTTeHOBCKAsT MHKPOCKOIIHS). MeToapl | KauecTBO META/UypIHIeCKOd  NPOAYKIHMH ¢
Py TIpOBe/ICHHE HAyUHO- metaiwiorpadun, POA, POM, ACA. Kpartkue | HOpMATHBHO-TEXHHUSCKOM JOKYMEHTAIHEH.
N HCCIIeIOBATeILCKUX CBeJICHHS 0 (DUBHKO-XHMHUSCKHX MeToAax aHanm3a | KommeTemimmi:  GopMHpyeT  KOMIICTOHIIHH
paGoT MeTa/UTIoB. MeTo/Ibl aHaIM3a YHCTHIX METAUIOB U | COOTBETCTBHSA MPOAYKIUH TpeGOBAHUAM

ctuaBoB. COOTBETCTBHE IIpoayKIuu TpeGOBaHI/IﬂM
HOPMATHBHBIX JOKYMEHTOB.

HopMmatuBHBIX JokyMeHTOB (I'OCT, CT PK, TC,
cragapt npeanpusats KC).




Prerequisites:
Technology of
production of non-
ferrous metals,
Metallurgy of light

Purpose: formation of practical knowledge and
skills in analyzing the structure and properties of
metallurgical raw materials, products and waste
using a complex of physico-chemical measures and
research (physical, chemical, mechanical) in non-

Knowledge: knowledge of the composition and
properties of raw materials, products, waste;
technology for the production of non-ferrous
metals and alloys; masters the stages of
processing and cleaning. Knowledge of the

epekmeiktepi. Kopmaran opransl Garanay.

Y metals, Metallurgy of ferrous metallurgy; development of systematic and | compliance of products with the requirements of
Metallurgical g noble and heavy non- scientific thinking, research sl.dlls. . o regulatgry documents (GOST, ST RK, TS,
Examination of ME, v ferrous me‘ta'ls Contents: A complex of physlco-chemlcal activities ent‘erpnse.standard KS). .
Basic Metallurgical caw Materials MP & Post—l.'eqmsnes: . and research. Non?destructlve. structure methods | Skills: sk.ﬂls to f:o.n.duct a complex of physical
? ChD/ = Planning, conducting (ultrasound, magnetic, X-ray microscopy). Methods | and chemical activities and research.
Processes and Products and WN " h . o 4,16
Recycling Waste in Non- EK M N research work of metallography, X-ray Phase analysis, scanning Compet.encles. forms the competence to
Ferrous 4304 2 f:lectron microscopy, atorplc spectr.al analysis. Brief condu.ctlng _ various .research mthods
Metallurgy 2 information z.lbout physwo-chemlf:al methods .of (physicochemical, mechanlc.al); have the sk.llls Fo
3 metal analysis (spectrophotometric, photometric, | process the results of experiments; has skills in
o potentiometric, polarographic, chromatographic). | work regulating the quality of metallurgical
Methods of analysis of pure metals and alloys | products with regulatory and technical
(weight, volume, electrolytic, iodometric, | documentation
photocolorimetric). Compliance of products with the
requirements of regulatory documents (GOST, ST
RK, TU, standard of the joint venture enterprise).
IIpepekBU3NTTED: MakcaTpl: TycTi MeTawnyprusiia Gu3nkaibik- | Bimivi: NIMKi3aTTBIH, OHIMJICP/IiH,
Kapa meTtangapapt XUMESUIBIK, aficTep MeH 3epTTeyJep/iH | KaJIBIKTApABIH KYPHUILIMBI MeH KacHeTTepi;
OHAIPY TOXHOJOTHSACH, | ((H3HMKANBIK, XUMISUIBIK, MEXaHHKAJIBIK) KeIIeHIH | TYCTI MeTaigap MeH KOpBITHANApAbl ajly
Komnseptep enaipici KOJITaHa OTBIPBIN, METAIypTHUBIK MHKI3aTTHIH, | TeXHOJNOTHACH, OHJASY MEH  Ta3apTy/bIH
JKoHe 0O0JIATTHI OHIMCP/IIH KOHE KAJIBIKTAp/IbIH KYPbUIBIMBI MEH | CaThUIAPBIH OLIe/i .
Y3IKCi3 KYIo KacHeTTepiH Taiay GOMBIHINA IPAKTUKAIBIK OitiM | Mkemmiiri: DUBHKAIBIK-XUMHSUIBIK, ic-
TeXHOJIOTHSIChI MeH JIaFIbUIap/Ibl KaJIbIITacTIPY. mapajap MeH 3epTIeyjep KeNIeHIH Xypri3yai
ITocTpexkBUBHTTED: Masmynsr: [1TukizaT HeH JalbIH OHIMHIH CallachIH | Hrepesi.
FrumiMu —3epTIey Gaxpuiay JKyHeci. TeXHUKAIBIK Tasay. | JlaFaprchr: Oprypi 3epTrey aaicTepin (pusmka-
JKYMBICTAPBIH Crannaprray, cepTHQHKATTay  IKyHeJIepiHAeTi | XUMUSIIBIK, MeXaHHKAJIbIK) JKYPTI3Y;
JKocTIapyiay xonnentyanasl ammapat (MEMCT, KP CT, TV, | skcnepumenT HOTHIKEJICpiH oHJIeyTe
KOCIMOPHIH  CTaHAapThl). Tammay  okyprisyre | JarabLiaHaIbl.
apHaIFaH JKaOAbIKTap MeH TexHuka. Tammayneiy | Kysiperrimiri: OHiIMHIH HOPMATHBTIK
CIIEKTPJIIK SMICTEPiHIH KJIACCH(DHUKAIMACHL. | KY)KaTTapAblH TaJjanTapbiHa CoMKeCTIrH
vy 3aTTap/blH  canmayblK KoHe caHnablk cnektpiik | (MEMCT, KP CT, TII, KC kacinopbin
Kapa § Taiggaysl. CreKTpIiik KO3y Ke3/epi. 3MI/ICCI/I${J‘[I>I.K, CTaHmapThl) Ol MeTaITyprust OHIMIHIH
“ pamuorpadUsUIBIK  oficTep. SIMpOSBIK MAarHUTTIK | camachlH HOPMATHBTIK-TeXHHKAJIBIK
PenuxaHr JkoHe METAITY PTHANA KMS of pesoHanc, TupdepeHIHANB TePMISUIBIK Tajljay | KykKaTTaMaMeH perjaaMeHTTey i
HeTi3ri F:;ﬁdl/;f;ahg:’ KIT/ hOK - ofici,  TepMOrpaBHMETpHSL, }:lI/I(I)(bepeHLI_I/IaﬂJ:lLI KaJIbINITACTBIPAJIBI . 9. 15
MeTaJUTYPrHSUIBIK, KATTHIKTap b1 TK MS e TEPMOTPABUMETPHSIBIK KACBIKTAP. Kepcetkimtep, >
TpoLecTep VA 4304 2 OHIM camachlH eojmiey koHe Oaramay. Kapa
« capantay < MeTaqgap  MeH  KOpHITHAJapAbl  capamnray
S
o




IIpepexBUZHTHI:
Texuomorust
MPOU3BOJICTBA TePHBIX
MeTaJUIoB,

ems: (dopmupoBaHue COBPeMEHHBIX
Mpe/ICTABICHUH U HABBIKOB II0 aHATU3Y CTPYKTYPHI
U CBOMCTB MeTAJUTyPTrUYecKOTO ChIPBSL, NP OIYKTOB H
OTXOJIOB c HCHOJIB30BaHHeM KOMIDTeKCa

3HaHMA: - 3HAST COCTaBa W CBOMHCTB CBIPB,
NIPpOAYKIINH, OTXO0B; TEXHOJIOTHA
IIPpOU3BOACTBA MBETHBIX METAJUIOB MU CILIABOB;
OCBauWBacT 3Tallbl 06pa60TKI/I W OYUCTKH.

" Texnonorus MEpONpWSITHH H  HCCICNOBAaHHM B  4WepHOH | YMeHmf: yMeeT NPOBOTUTH KOMIUICKC (BH3HKO-
o KOHBEPTOPHOTO MeTaJUTypTHH; PasBHTHE CHCTeMHOTO H HAyYHOIO | XHMHYECKHMX MEpPOLPHSITHH H HCCIie o BaHHH.
MeTtanayprudec ~ MPOU3BOJCTBA U MBIIUICHUSI, HCCIIeIOBATEIHCKAX HABBIKOB. Happmar: IlproGpeTaeT HaBBIKM IIPOBEJCHHS
OCHOBHbIE Kasi SKCIlepTH3a MES p HeTIpephIBHOU Conpepxanme: CucTeMa KOHTPOJII KauecTBa CBIPbS | pasiMYHBIX METOJOB HCCIeJOoBaHHS ((DH3HKO-
MeTAILTY prHHecKHe CBIpPBSL, T/ POC = PAa3IHBKH CTAIH H TOTOBOH NpOAYKIWH. TeXHHYeCKMH aHAIM3. | XUMHIECKHMX, MEXaHHUSCKHX); HMETh HABBIKH
o OYIe)CCLI " TIPOAYKTOB U KB hM bA; IlocTpexBe3uThI: IlonsTHitHBIH ammapaT B cucTeMax | oOpaboOTKH pe3ysbTaTOB 3KCICPHUMEHTOB;, UuMeeT | 9, 15
I:: LIEIKHHHF OTXOJIOB B 4304 = ITnanuposanmue, CTaHJApTH3AIMH, CepTHQHKAIMH. ANmapaTypa W | HaBbIkH B paboTe, perjaMeHTHpyIomei
pent qepHOH = MpoBeeHHE HAYTHO- TeXHHKAa BBINONHeHWs! aHaum3a. Kilaccudukanmust | kauecTBO MeETAUIypTHYecKOH NPOAYKIHMH ¢
MeTaJUTypraH « HCCIIeIOBATeILCKUX CIeKTPAJIbHBIX METOJ0B aHaTH3a. KauecTBeHHBINH U | HOpMaTHBHO-TeXHHUECKOH HOKyMeHTaIlHeH.
2 paGoT KOJIMIECTBEHHBIN CIICKTpaJbHBIN aHamH3 BemecTs. | KommeTemimmi: - QopMupyeT KoMIeTOHIHH
Kpatkue cBeieHHS 0 QHU3UKO-XUMHISCKHX METOIaX | COOTBETCTBHSA MPOAYKIUH TpeGOBAHUAM
a"Hammza MeTaioB. llokazatenmu, wusmepenue u | HopMaruBHbBIX JokyMmeHToB (I'OCT, CT PK, TC,
OollcHKa KadecTBa mOpoAykimu. OcobenHoctn | craHgapt npeanpusarus KC).
OKCIepTH3Bl UepHBIX METAUIOB H  CIIIABOB.
OKoJIoTHIecKast SKCIIep TH3A.
Prerequisites: Purpose: formation of modem ideas and skills for | Knowledge: knowledge of the composition and
Technology for the analyzing the structure and properties of | properties of raw materials, products, waste;
production of ferrous metallurgical raw materials, products and waste | technology for the production of non-ferrous
metals, Technology using a set of activities and research (physical, | metals and alloys, masters the stages of
for converter chemical, mechanical) in ferrous metallurgy; | processing and cleaning. Knowledge of the
production and development of systematic and scientific thinking, | compliance of products with the requirements of
continuous casting of research skills. regulatory documents (GOST, ST RK, TS,
steel Contents: Quality control system of raw materials | enterprise standard KS).
Post-requisites: and finished products. Technical analysis. | Skills: Skills to conduct a complex of physical
Planning, conducting Conceptual  apparatus in  the systems of | and chemical activities and research.
research work standardization, certification (GOST, ST RK, TU, | Competencies: forms the competence to
enterprise standard). Equipment and techniques for | conducting  various research  methods
performing analysis. Classification of spectral | (physicochemical, mechanical); have the skills to
analysis methods. Qualitative and quantitative | process the results of experiments; has skills in
- spectral analysis of substances. Sources of excitation | work regulating the quality of metallurgical
g“ of the spectra. Emission, radiographic methods. | products with regulatory and technical
Metallurgical - Nuclear magnetic resonance, method of differential | documentation
Examination of ME :n thermal analysis, thermogravimetry, differential
Basic Metallurgical raw Materials, ChD / MP - thermogravimetric curves. Indicators, measurement
Processes and Products and EK WF hAl and evaluation of product quality. Features of the 4,16
Recycling Waste in M = examination of ferrous metals and alloys.
Ferrous 4304 Py Environmental expertise
Metallurgy «
o
o




IpepexBuzurTep:
KasakctaHgarsl Kapa
JK9HE TYCTI

METaJUTy PrUSIHBIH
Kasipri jKarnaisl,
TYCTI MeTaJap

Maxkcarsr: METaJUTy PrUsyIaFsl FBUIBIMH
3ePTTCYJICPIH KYPBUILIMBI, OHIIPICTIH aJIbIHIA
TYpFaH MaceJelep i MICIYAiH FhUILIMH dJicTepi
MEH Toclmaepi Typaibl TEOPHSUIBIK  OlmiMal
KaJIBIITACTRIPY, Toxipubenep HeTiziHe
KOJITAHBICTaFbl  TeXHOJOTHSUIBIK  HPOLECTep/ii

Bimimi: TeopUsbIK JkoHE SKCIEPHUMEHTAIIBIK,
3epTeYJIep/li  OPBIHIAYIBIH  SJICTEME  JKOHE
SIiCTiH MOHIH OiIei.
Hxemainiri: MeTaUTyprusjiarbl FBUIBIMH - —
TeXHUKAJBIK HPOTPECTIH 3aMaHyH JICHreHiH
AHBIKTAY /bl HTEPEIi.

vy OHAIPY TOXHOJIOTHSCHL, | OHTAMIAaHNBIPY; FBUILIMH OiUTay >KoHe 3epTTey | Jarapichl: TaHZajdFaH TaKbIphIN OoMbIHIIA
Q Kapa MeTajjap OHIIpy | JaFabUIapbIH JaMBITY. aJbIHFAH ~ aKMapaTThl  KbIcKama  GasHgaMa
T ;ﬁ TeXHOJIOTHSIChI MasMyHBI: .3epTrey HKYMBICHIH ¥17.ILIM;[aCTLIpy )Ka36ac1>.1 | KoHe 6.1/16J11/10r1.)a(1)1/1${c.1,1,
PeI_II/IK.]'II/I.Hl“.)KeHe sepriey GZZ a ITocTpexkBUBHTTED: MO KYPTisy KeseHACp, OfiicTepi. FLIJ‘ILIM.I/I TATeHTTUKYPII3Y, aKIApaTILIK 13ACHYL XKYPrisy
HeTi3T1 AYMbICTApBIH BII/ hZh - Juriom AIIBIHIAFbI Mep3iMAi  GachUIBIMAapMeH JKOHE  NATEHTTIK | JKOHE YHBIMJACTHIDY SNICTEMECIH  KOJUIAHYFa 1
MeTaJUTypTHSUIBIK, xocHapay, TK o N HEMECe OHTIPICTIK SL[IeGI/Ie”I.Te.pMeH KYMEIC. OpTypii 3epTTRY | JaribUIaHafEL .
TpoLecTep xyprizy 3219 = Taxipube, SJIICTepiHIH THIMJUTITE  MeH xonemi: | Kysipertimiri: F3K TAKBIPBINTAPHI JKOHES O3EKT]
= JluccepTalusiHbI KaJOPUMeTPISUIBIK, peHTreHaik ¢aszampik, HWK- | GarbITka Tamgay sKyprisyaAi KaJIbIITacThIPAJbL
Py (>koGaHbI) X3y JKOHE CHEeKTPOMETPIIK, TepMOTIPaBUMETPHSUIBIK,
N Kopray HeMece OKCIepHMEHTTepAl  JKOCIapiiay JKoHe  OJapJibl
KeIIeHI eMTHXaH/TBI OHTAMNIAHMBIPY  omicTepi. TepMomUHAMHKAJIBIK
TalbIHIay JKoHe MOZeNIbJey, KHHOTHKAJBIK JKOHe KoJaHOaibI
TaICHIPY 3epTTeyiep Kyprizy. OH3HKa-XUMISUIBIK Tajjlayra
apHAJFaH 3aMaHAYH AacIalTap/blH JKYMBIC iCTey
NPUHIMOTEPiH Gily. AJIBIHFAH SKCICPHMEHTTIK
MOJIIMETTEP/U OHJICY JKaHE Kobajay MYMKIHIIr.
IIpepeKBH3UTHI: Hems: dopMupoBaHHE TEOPETHUSCKHX 3HAHHM o | 3HaHMSI: 3HaeT H ONHCHIBAeT BajKHeHIMHe
CoBpeMeHHOE CTPYKTYype HAyYHOTO HCCITeIOBAHUS B | TeopeTHUeCcKHe TPHeMBI HCCIIeIOBAHUS
COCTOSIHHE YepHOH U MeTaJUTypTHH, HaydHBIX MeToJaX M MHoJAXoJaX K | MeTaJUTypIHMYecKHX CHCTeM H 0OBEeKTOB;
[[BETHOH MeTAJUTypTHH | peIICHHIO 3a/ad, CTOSIIUX Iepe]] IPOU3BOACTBOM, | YMeHMA: yMeeT OICHHBATh W aHAJIM3HPOBATH
B KazaxcTane, o ONTHMH3AIIUH CYIIECTBYIOMUX | HMepCIeKTHBBI HCTIOJIB30BAHMS PA3IHIHBIX GopM
Texnonorus TeXHOJIOTHUSCKHX  IIPOI[ECCOB  HA  OCHOBE | MeTaJUIypTHIeCKOTO SKCTIepHMEHTa i1
MPOU3BOACTBA SKCIepHMEHTOB; Pa3BHTHSI HAYYHOTO MBINUICHHS U | pelleHHs NPHUKJIAJHBIX 3a/ad IPOHU3BOACTBA; -
I[BETHBIX METAJUIOB, HCCTIeIOBATEIBCKUX HABBIKOB. yMeeT BHIOHpaTh H 5P(eKTHBHO HCIOJIB30BAThH
Texnonorus Conmepxkanme: DTalbl, MeTOJbl OpraHH3alUM H | METOJbI THUIIOBBIX MeTaJUTypTHISCKHX
MPOU3BOJICTBA UePHBIX | HPOBEJCHHS HAyUHO-HCC/ISOBATEIbCKOH paGoThl. | SKCIepHMEHTOB
MeTaJUIoB PaGota ¢ HayuHOH mepHogWdeckod M mHaTeHTHoH | HaBbmm: mpHoOpeTaeT HABBIKH HIOJTb30BAHHUS
IHocTpeKkBHINTHL: guteparTypolf.  DddekTHBHOCTE W 0o0NAcTh | TeOpeTHUSCKHe M NPAKTHUSCKHE  OCHOBBI
ITpenaunioMHas WK HCTIOJTB30BAHHUS PasIHIHBIX MeTOJIOB | aHaJMTHUeCKOM XHMHHM JJI1 H3yUeHUS H3HKO-
vy MPOU3BOACTBEHHAS HCCIIeIOBaHMMN: KAJIOPUMETpPHUSCKHe, | XUMHUSCKHX CBOMCTB H  KOJHYCCTBEHHOTO
Q npakTuka, Hammcanwe | peHTreHodasoBble, UK-crekTpoMeTpHUecKHe, | COMepiKaHUs B OTpe/Ie/IeHUH MeTaJUTyprHUeCKUX
Traumposase, ;ﬁ 1 3aIlUTa JHIUIOMHOH | TepMorpaBHMeTpHUYCCKHe. IInanupoBanue | MPOAYKTIOB, CHIPHSI M MATEPHATIOB;
OcHOBHBI® HpoBeseHHe PPNI a paGoThI (IPOSKTa) WIH | SKCIepHMEHTOB H MeToabl HX onTuMmaimi. | Kommeremipmi: -GopMHpYIOTCS KOMICTCHIIHH
MeTaJUTypruuecKue HayaHO- BA/ R - MOATOTOBKA U ¢/lada ITpoBenenne TepMOJUHAMHISCKOTO | HMCIOJL30BAHUS MOJNyUYeHHbIe 3HAHWS IIpH 5
MPOIECCHI K HCCIIE XOBATEITBC KB 3219 " KOMIUIEKCHOTO MOJISJIMPOBAHNS, KHHETHYECKHX H MNPHIUIANHBIX paboTe B AHAJHTHYECKHX J1a60paTOPHUSIX
PEIUKIHHT X paBoT = SK3aMeHa HCCIeloBaHUH. 3HaHHe NPHHIHUIOB JeHCTBHA | MeTaJUTyprHuecKod IMpOMBINIICHHOCTH.
= COBpeMEeHHBIX IPUOOPOB JULT IPOBeAeHUS (PH3HKO-
3 XHUMHYeCKOTO aHajiM3a. YMeHHe oO0paGoTKH H
o

o (I)OP MIICHHA TOJYYCHHBIX OSKCIICPUMCEHTAJIBHBIX
JaHHBIX.




Basic Metallurgical
Processes and
Recycling

Planning,
conducting the
Scientific
Rresearch
Works

BD/
EC

PCS
RW
3219

30/-/30/55/12,5/22,5

Prerequisites: Current
state of ferrous and
non-ferrous metallurgy
in Kazakhstan,
Technology of
production of non-
ferrous metals,
Technology of
production of ferrous
metals

Postrequisites: Pre-
graduation or
industrial practice,
Writing and defending
a thesis (project) or
preparing and passing
a comprehensive exam

Purpose: formation of theoretical knowledge about
the structure of scientific research in metallurgy,
scientific methods and approaches to solving
problems facing production, optimization of existing
technological processes based on experiments;
development of scientific thinking and research
skills.

Contents: Stages, methods of organizing and
conducting research work. Work with scientific
periodicals and patent literature. The effectiveness
and scope of various research methods: colorimetric,
X-ray phase, IR spectrometric, thermogravimetric.
Planning of experiments and methods of their
optimization.  Carrying out thermodynamic
modeling, kinetic and applied research. Knowledge
of'the principles of operation of modern instruments
for physical and chemical analysis. Ability to
process and design the obtained experimental data.

Knowledge: The essence of methods and
methodology for the implementation of
theoretical and experimental research;

Skills: definition of the current level of scientific
and technological progress in metallurgy;
conducting selection of the actual direction and
topic of research;

Competencies: forms the competence to
application of methods for organizing and
conducting information retrieval, patent studies,
bibliography and a brief abstracted record of the
information received on the selected topic.

PelukIuur xoHe
Herisri
METAJLTYPrUSIIBIK
MpoIecTep

Metamtyprusga
FBI Herisri
3epTIeY
aaicTepi

BII/
TK

MN
ZA
3219

30/-/30/55/12,5/22,5

IIpepekBU3NTTED:
Xumusi, DU3HKATIBIK,
XHAMUSI KIHE
Tangayapy pusuka-
XUMUSUIBIK, 3JIicTepi,
KasakcTannarel Kapa
JK9HE TYCTI
MeTaJUTyPrUSHBIH
Kasipri skarnaibl
IlocTpeKBU3UTTED:
JIMIUTOM aJITBIHTArbI
HeMece OHIpICTIK
Taxipube,
JluccepTanusiHbl
(:k00aHbI) Ka3y KIHE
KOpray HeMece
KeIeH/Ti eMTHXAH/IbI
JabIHAY JKOHe
TaNChIPY

MakcaTbI: MeTaJUTy prUsiarsl FBUILIMH
3ePTTCYJICP/IH  HeTizgepi GOMBIHIIA TCOPHUSIIBIK
GUIIMJICpIH  KaJILINTACTHIPY;  (PU3HKA-XUMHSIIBIK
3ePTTEY 9MIICTEPi MEH METAJUTYPTHSUILIK TPOICCTIH
TeXHOJIOTISUIBIK,  TIapaMeTpilepiH  OHTAWIAHABIDY
MoceJNieJlepiH MeImyaeri NpaKTHUKAJbIK Jarabliap;
FBUILIMH JKoHe JKYHeJIiK OMIay bl JaMbITY.

Masmynsr: FeUmBIME  3epTTeyAiH Typiepi MeH
Ke3eH/Iepi. DKCHePUMEHTTIK 3epTTey KYPTi3yIiH
Herisri mnpuHIMOTepi. FhUIBIMEH 3epTTeyiepaeri
MATSHTTIK i37eHicTiH pemi. JKikrey Herizmepi,
(hH3UKaIIBIK-MaTeMATHKAIBIK MOJIeIIbIEY.
JKapaTelapICTaHYBIH  HETi3T1  3aHAbUIBIKTaphIHA
HeTi3[elreH MaTeMaTHKAJBIK MOJeibAeyai (Astra
GarnapiaMaibiK skydenepi, HSC-6.0) komaHaThiH
FBUIBIMH OKCIICPHMEHT dJicTepi. DKCIEPUMEHTTIK

MaJTIMETTEpI OHJICYIIH SKCHEPUMEHTTIK-
CTaTHCTHKAJIBIK, smicTepi. TeXHOJOTHSIBIK,
MPOTECTEP/IIH (PMBHKATBIK-XAMHSUTBIK,

ePEKIMETIKTEPIH CTOXACTHKANBIK CHIIATTAY JKOHE
Tajgay SHiCTepi.

bimimi: ToxipuGenepai  Kocmapiay — KSHeE
OJIAp/BIH THIMJIUTIK S/TICTEpiH TaHIay; usnka-
XUMHSITBIK,  TAJIAy JKYPrizy VIIH 3aMaHyd
KOHJIBIPFBUIAP/IBIH ~ OPEKETiHIH HPUHIUNTEPIH
(SR

Hxempainiri: Toxipube Kyprisy oJicTepiH
aHBIKTay, OacTamKbl KOHE COHFbI OHIMJCPI
TAIay SJICTepi JKOHE TEOPHSIIBIK 3epTTey
S/iCTepl;, aJbIHFAH TOKIpUOS MATIMETTEpiH
paciMIey JKoHe TaIay, OHIeyTe UTepei.
Jarapichl:  KWBIH  FBUIBIMH  9jiebmeTTepre
OIOJIYJBI  JKyprize  Oilly  JKOHE  3epTIey
TAKBIPBINTAPHl  GOMBIHIIA TATCHTTI  137€Y;
TEOPUSUTHIK, JKOHE OMIUPHSUIIBI 36PTTEY JTiCTePi
HTepy; TEXHOJNOTHSUBIK CXeMaHbl IKETUITIPY
GoMbIHIIA FBIJIBIMH e Mai izmeyre
JIarAbLIaHAIBL.

Kyziperrimiri:  MeTa/ulyprisulbIK  YpHICTIH
TeXHOJIOTHSIIBIK TIAPAMETPIICPiH OHTANIAHIBIDY
MiHISTTEPIiH ISyl KAIBIITACTBIPA/bL.




IIpepexBUZHTHI:
Xumusi, Ouzndeckast
XUMUS U PU3UKO-
XUMHIECKHEe METO IBI
aHajm3a,
CoBpeMeHHOe
COCTOSIHHE YepHOH U
[[BEeTHOH MeTaJUTyprHU
B Kazaxcrane

Hems: dopMupoBaHHe TEOPETHUISCKHX 3HAHUH IO
OCHOBAM HAYYHBIX HCCIIeJIOBAHHN B METAaJUIyprHUH;
MPaKTHISCKUX HABBHIKOB IO (H3HKO-XHMHISCKHM
MeToAaM HCCIIeOBAHHM H  peNIeHHH 3ajad
ONTHMH3AIIAM  TeXHOJOTHYSeCKHX  IAPaMeTpoOB
MeTaJUTyprHIecKoro Ipolecca; pasBUTHs HAyTHOTO
U CHCTEMHOTO MBINIJICHHSL.

Comepxkanme: Buapl H  dSTamsl  HaydHBIX
HccieoBaHui. OCHOBHBIE IPHUHIUIILI NP OBEISHHS

3HaAHMA: 3HACT W OIMCHIBACT BaKHOHIIHE
TEOpETHYCCKHE HPHEMBI HCCIIeIOBAHUS
METAJUTYPTHIECKUX CHCTEM U OOBEKTOB;

VMeHnna: yMeeT OICHHBATh M AHAJIH3MPOBATH
[ePCIICKTHBLI HCIOIB30BAHHUS PA3IHIHBIX HOpM
METAJULYPTHISCKOTO SKCHEPHMEHTA JULS
pCLICHUS NPHKIAIHBIX 3a/1a4 IPOU3BOJCTBA; -
yMeeT BhIOHpaTh M d(MPESKTHBHO HCIOJIB30BATH
METO/TbI THIOBBIX MeTaULypruiecKux

o IHocTpeKkBHINTHL: SKCIepHUMEHTAIFHOTO HCCIIeJOBAHHUS. Ponp | okcmepHMeHTOB;
a ITpenaunioMHas WK MAaTeHTHOTO IIOMCKa B HaydHOM HcciemoBaHuu. | HaBbmkm: mproGpeTaeT HABBIKH HCHOJIB30BAThH
OCHOBHbIE OCHOBHALE E MPOU3BOACTBEHHAS OcHoBBl  KJaccHHKANHH,  (GH3MYECKOTO M | TeopeTHUecKHe U TIPAKTHICCKHE  OCHOBBL
MeTaTyprHUCCKHE METO/TB BIL/ OMI - P aKTHKA, HanncaHHue MaTeMaTHYeCKOTO  MOJEJHMpOBaHHS ~ MeToJdbl | METOJOB HCCNIeOBAHMH IS H3YUeHHT M
npotieccst P — KB M n U 3aIlUTa JUIUIOMHOM | HaydHOTO OKCHepHMeHTa ¢  HCIOJb30BAaHHMEM | oIpeeseHHs] (H3HKO-XHMHUSCKHX CBOHCTB U
- P — 3219 Py paboThl (IPOSKTA) WIM | MaTEMAaTHUSCKOTO MOJCSIUPOBAHUS (IPOTPAMMHBIC | KOJIMUYSCTBEHHOTO COJIepIKAHUS
« TOATOTOBKA U ¢Jjaua xoMILTekesl Actpa, HSC-6.0). DkcniepuMeHTaIbHO- | METAJUTypTHUeCKHX — NPOAYKTOB, CBIpbSI H
2 KOMIUIEKCHOTO CTATHCTHUCCKHUE MeTO/IbI 00paCoTKH | MaTepHAJIOB;
2 SK3aMeHa SKCIePHMEHTATBHBIX JTAHHBIX. MeTtoasl | - HCHOJIB30BATh HOJIyUeHHbIE 3HAHHS IPH paboTe
CTOXAaCTHUSCKOTO OINMCAHUS WM aHaIuW3a (H3UKO- | B AHAJIATHICCKHX J1a60opaTOPUIX
XUMHYIeCKHX  OCOOSHHOCTeM  TOXHOJIOTHUSCKHX | MeTaJUTyprHuecKOH IpOMBINIICHHOCTH.
MPOIECCOB. Kommeteripmmi: - dopMupyeT KOMIIeTeHIIHH
IUIAHUPOBAHHS poBeeHIE HAyIHBIX
HCCIIeIOBAHUH M KOPPEKTHPOBATh HX IO Mepe
OKOHUAHHS 3aIUIAHHPOBAHHBIX HCCJIeTOBAHUMH,
IMyTeM OTEepAaTHBHOIO aHajM3a IOJTyYeHHBIX
Pe3yJIbTATOB H JAHHBIX.
Prerequisites: Purpose: formation of theoretical knowledge onthe | Knowledge: planning experiments and choosing
Chemistry, Physical basics of scientific research in metallurgy; practical | methods to optimize them; the principles of the
chemistry and skills in physico-chemical research methods and | action of modern instruments for conducting
physical-chemical solving problems of optimization of technological | physical and chemical analysis.
methods of analysis, parameters of the metallurgical process; | Skills: Determination of the methodology for
Current state of development of scientific and systems thinking. conducting experiments, methods of analysis of
ferrous and non- Contents: Types and stages of scientific research. | initial and final products and methods of
ferrous metallurgy in Basic principles of conducting an experimental | theoretical research; Processing, analysis and
Kazakhstan study. The role of patent search in scientific | design of the experimental data.
Postrequisites: Pre- research. Fundamentals of classification, physical | Competencies: forms the competence to carry
graduation or and mathematical modeling. Scientific experiment | out a critical review of scientific literature and a
:a industrial practice, methods using mathematical modeling (Astra | patent search on the topic of research; mastering
N Writing and defending | software systems, HSC-6.0) based on the basic laws | the methods of theoretical and empirical
%23 a thesis (project) or of natural science. Experimental-statistical methods | research; search for scientific solutions to
Basic Metallurgical Basic Research BD/ BR g preparing and.passing for pro.cessing . e?ipen'mental d.ata. Methpds of | improve technological schemes
Processes and Methods in MM 0 a comprehensive exam StOCh?.Sth description and ana!ysm of physical and
Recycling Metallurgy EC 3219 = chemical features of technological processes.
o
~
-
o
o




IIpepexBusuTTEp: MaxkcaTpl: MeTAUIYprUsiarbl  TeXHOJOTHSUBIK, | Bismimi: TeXHOJIOTHSUIBIK, oHJipicT
MeTasuy prusuIbIK MpoIecTepi aBTOMATTAHABIPY Typasbl TeOPHIIBIK | aBTOMATTaHABIPYJBIH O3BIK OMICTepiH, Kapa
OHJIIpICTIH JKOHE NPAKTHKAIBIK OUTIM aily; METAJUTyprUsiarbl | skKoHe TYCTi METaJUTYPTHUSIHBIH Jamy
arperaTrapbl MeH OHJIIpICTIK nporecTepAi GacKapyJiblH | TepCIeKTUBAJAPbIH Oijle/ii;
MpotecTepi, ABTOMATTAH/IBIPbUFFAH XKYHesepiH xobajiay, eHri3y | - Y3JiKci3 eHJIpic YVINH Kapa »KSHEe TYCTi
MeTasuy prusuIbIK JKOHE 93ipJIeyAiH MPaKTHKAJIBIK MOCeNIeNIepiH eIy | MeTaUIypris KOCIMOPHIHAAPHIHBIH
MPOLECTePIH KBITY JIaFBLIAPEL; XKy HeI oiiiay JaF/(bLIapbL. TeXHOJIOTHSUIBIK  JKaOJBIKTApBIH  GamTayIbIH
SHEPTETHKACKI MasmyHbI: ABTOMATTAH/BIPBLIFAH Gackapy | HeTi3ri NPUHIMITEP] MEH MaceJieiepin Oieni;
n IIpepexBusuTTEp: JKyHesiepiH  KypyJabslH — Herisri  npunimnrepi. | HMkempuimiri: kapa oHe TYCTI MeTaLIyprus
&~ Jutom anasl HeMece | MeTalulyprusulblk  mporiecTepii  OaKpLIAyAbIH | KoCIHOPBIHAAPBIHAA OHAIPICTIH TOXHOJOTHSUIBIK
. Ny S . . . : : . .,

Tyeti xoHe Kapa Tver skome S OHAIPICTIK IpaKTHKA apHaHbI JKoHe (QH3MKA-XUMUSUIBIK officTepl. Ommey | TisGeriH ecenTel xoHe OHTAMIAHIBIPA AJaIbl;
MeTaJUTyprust KazMeT a TK a JKOHE  aBTOMATTHl  KYPBUIFBUIApABIH  Herisri | JlaFmpIchl:  SKOHOMHKAJBIK — KaKeTTUIIKKe,
CcaJIachbIH/IaFbI peH;[i icin P KIT/ MO - saeMeHTTepl. Kapa skoHe TYCTI MeTaJULyprHsiIarbl | TeXHHKAJBIK-9KOHOMHKAIBIK MYMKiHIIKKe JKOHS

KaciHopBIH/IAp b aBTOMa”II”)TaH,E[LI TK AN N TEXHOJIOTHSUIBIK ~ MPOLISCTEp  MEH  OHMIPICTI | QNICYMeTTIK  THIMIUTIKKE CyHeHe  OTBIPBIIL,

JKaGabIKTAY XKOHS Herizzept P 4309 = ABTOMATTAHABIPY  JKOHE  KOMIBIOTePJICHAIPY. | TeXHONOTHIBIK Ti3GeKTi OHTaiIaHABIPYIbIH

ABTOMATTAH/IBIPY ¥ P = ABTOMAaTTaHJIBIPY JKyHenepiHig HETI3r | OpPBIHABUIBIFBIH JKSHE OH/IPICTI TEXHHUKAJBIK

3 SJIeMeHTTepiHiH, mapaMeTpiepii Gackapy | KaliTa skapaKTaHABIpYJBI HeTi3fey JaF/(bLIApLIH
N KYPBUIFBUIAPLIHBIH JKYMBICBHIH 3epTTey. OHMIPICTIK | ajaspL
npouecTepAi  GackapyAblH apToMarTaHasipburaH | Kysipertimiri: KCIIOPBIH/IBI
JKyHenepin aKIapaTThIK, MAaTeMATHKAJBIK, | aBTOMATTAHABIPY/IbI  OHTAMIAHIBIPY  OKOHE
GarjapiaMajblK JKOHe TOXHHKAJIBIK KAaMTaMachl3 | ecemTey OoOHBIHINA ecenTeysep Kyprily, Kapa
eTyJli 3epTTey. JKOHe  TYCTI  MeTajqjap  MeH  OJapJbIH
KOPBITHAJAPBIH OHIIPYAIH OepiireH ImapTTaphl
MEH KoJIeMi YIIH OJIap/IbIH TaHIAybIH HETi3Iey
KY3BIpe TTepiH KaJbINTacThIPaIbl;
IIpepeKBH3UTHI: ems: pHOOpeTeHHe TeOpeTHUeCKHX, | 3HAHHA: 3HAET mepe/oBbIe METO/BI
ITpomeccsl u arperaTel | NpakTHUSCKHX  3HAHWH 00  aBTOMATH3AIlUM | aBTOMATH3AaIlHU TeXHOJIOTHIECKOTO
MeTaJUTyprHuecKoro TeXHOJIOTHUSCKUX IIPOLECCOB B MeTaUIyprHH; | HPOHM3BOJCTBA U HEPCIEKTHUBLI Pa3BUTHS UepHOU
MPOU3BOJICTBA, HAaBBIKOB  peIMIeHHs  HPAaKTHYeCKHX  3a7ad | ¥ IBeTHOH MeTaJUTyprHH;
TennosuepreTuxa pa3paboTKH, BHe/IpEHHUS u PasBUTHS | - 3HAeT OCHOBHbIC IPHHIUIBI U NpOOJIeMBI
MeTaJUTyprHIecKHX ABTOMATH3HP OBAHHBIX CHCTeM VIOpaBJIeHUs | HACTPOHUKHM TeXHOJOTHYECKOTO 000pYAOBaHHUS
MPOIECCOB MPOU3BOACTBSHHBIME NIPOLECCAMH B METAJUIYPTHH; | IpeAnpHATHH depHOH M I[BeTHOH MeTaJULyprHHU
IHocTpeKkBHINTHL: HaBBIKOB CHCTEMHOTO MBINICHHS. JUISL HeTIPePLIBHOTO NPOM3BOJCTBA;
ITpenaunioMHas WK Conpepxanme: OCHOBHbI® NPHUHIMNGI IOCTPOSHHS | YMeHHs: yMeeT paccUHUTHIBATD u
MPOU3BOACTBEHHAS ABTOMATH3HP OBAHHBIX CHCTeM  YMOpaBieHMs. | ONTHMH3HPOBATh  TeXHOJIOTHYECKYIO  IleTlb
IIpaKTHKA Crnenmanbuble,  QU3HKO-XMMHYSCKHe  METOJBl | MpOHM3BOACTBA Ha MPEAUPHSITHAX UYepPHOH U
- KOHTPOJLSL MeTaJUTyprHUeCKHX MPOIEeCCOB. | IBETHOM MeTaJLTyprUH;
o OcHOBHBI® ~ DJEGMEHTHl ~ H3MepHTeNbHEIX ¥ | HaBbmkm: mpmoOpeTaeT HaBLIKM 00OCHOBHIBATH
S .
- ABTOMATHUSCKHX  YCTpPOMCTB.  ABTOMATH3alHs, | IlesiecooOpasHOCTH ONITHMH3AIIUH

OGopynoBanue U OCHOBLI " .

S KOMIIbIOTepU3AIMs TEXHOIOTHISCKUX IPOIECCOB U | TeXHONOTHUeCKOH IeMH W TeXHHYECKOe

aBTOMATH3aLUs aBTOMATU3AIMH OAP & U 5

MPOU3BOJACTE B MeTAIyprHU. M3yduenwe paGoThl | mepeBoopy’keHHe IpPOHM3BOACTBA, HCXOAS U3
MeTaJUTy prUuecKux TIPOU3BOJICTBA 1/ CCh - P P Y P PeBOOpYIEHn P ?
. " OCHOBHBIX DJICMEHTOB CHCTeM aBTOMATH3AllMH, | Xo3sicTBeHHOH  HEOOXOJMMOCTH, TeXHHKO-

TIpeAPUSATHH B IIBETHBLIX U KB M . o

o . = npuOOpOB KOHTpOJIS IapaMeTpoB. MccienoBaHHe | SkOHOMHYeCKOH BO3MOMKHOCTH H COIMATIBbHOM

LBETHOH U 4epHOH YepHBIX 4309 =3

o HH(DOPMAIHOHHOTO, MaTeMaTHIecKoro, | 5pQekTHBHOCTH.
MeTaJUTyprui MeTaJUIOB ~
2 OpOrpaMMHOTO M TeXHHUeckoro obecmeuenus | Kommeremimmi: - QopMupyeT KoMIeTCHIIHH
2 ABTOMATH3HP OBAHHBIX CHCTeM VIOpaBJIeHUs | OCYMECTBIAThL pacueTsl IO ONTHMHBAIKH U
MPOU3BOICTBEHHBIMH IIPOIIECCAMH. pacHeTsl aBTOMATH3AIIHU TP e IPHSITHSL,

00OCHOBBIBATh HMX BBHIOOpP U1l 3aJIaHHBIX
yCJIOBUM U 0GBEMOB HPOU3BOJACTBA UYCPHBIX H
MBETHBIX METAJUIOB U MX CIUIABOB;




Prerequisites:
Processes and
aggregates of
metallurgical

Purpose: to acquire theoretical and practical
knowledge about the automation of technological
processes in metallurgy; skills for solving practical
problems of development, implementation and

Knowledge: the principles of organization of
technological design and construction of
preparatory and main shops of ferrous and non-
ferrous metallurgy, justification of the choice and

%23 productions, Thermal development of automated production process | calculation of schemes and equipment.
Q power engineering of control systems in metallurgy; skills of system [ Skills: choose, justify the technological scheme
Equipment and Fundamentals - metallurgical thinking. of metallurgical objects and calculate the main
automation of of Automation FAP o processes Contents: Basic principles of building automated | and auxiliary equipment; solve the problems of
metallurgical of Production of | ChD/ NFM - Post-requisites: control systems. Special and physico-chemical | assembling equipment in the buildings of the 3
enterprises in non- Non-Ferrous EC 4300 N Predegree or Industrial | methods of control of metallurgical processes. The | factory and the main facilities on the industrial
ferrous and ferrous and Ferrous 2 Practice main elements of measuring and automatic devices. | site, determine the economic efficiency.
metallurgy Metals = Automation and computerization of technological | Competencies: forms the competence to the
3 processes and productions in ferrous and non- | formation of a master plan, the integrated use of
g ferrous metallurgy. Study of the operation of the | raw materials, materials, energy, labor and
main elements of automation systems, parameter | capital costs, including using automated design
control devices. Research of information, | systems
mathematical, software and technical support of
automated production process control systems.
IIpepexBusuTTEp: MakcatbI: HOPMATHBTIK KyKaTTapApiH, | Bimimi:  MeTalnyprusHblH — Herisri  JKoHE
MeTasuy prusuIbIK KOJITAHBICTAFbI CTaHAapTTap MeH | JadiblHAay [eXTapblHBIH KYPBUIBICHIH OKOHE
OHAIPICTIH HYCKayJIbIKTAp/JbIH TaJalTapblH e€CKepe OTBIPHIN, | TeXHONOTHIBIK KoOaldayapl YHBIMIACTHIDY
arperaTrapbl MeH METAUTYPTHSUILIK,  IEeXTapJbl  TeXHOJOTHUIBIK | IpHHITUITepi, KaOABIKTapAbl JKoHe CXeMalapabl
MpotecTepi, jkoballay MeH casy/ibl YMBIMIACTBIPYJBIH Kasipri | ecentey skoHe TaHuayAbl Heri3neyai Giiei.
MeTasuy prusuIbIK 3aMaHFBl NPHHOHNTEpPI MeH Haesvlapbl Typatsl | Miemminiri: MeTalIyprHsUIbIK HBICAHTAPIAFBI
MPOLECTePIH KBITY TeOPHSUIBIK JKoHe MPaKTHKAIBIK OUTIM ajly; xKyHell | TeXHOJOTHSUIBIK cXeMaJapAbl HeTizjey, TaHaay,
SHEPreTHKACHI oiimay JarabLIaphl. KOCBIMIIA ~ JKOHe  Herisri  JkaOAbIKTap/bl
IIpepekBU3NTTED: Masmynbr:  OObekTiiepAi  xobamay Heriszepi. | ecemreyni Urepeni,
JIurutoM ajijiel HemMece Jomua empuipicin xobamay. JlomHa eHfipicin | Jlarmprchl: Gac  jkocmap/bl  KaJbINTACTHIPY,
OHJIIPICTIK NPaKTUKA skoGanay, 3JeKTp 00aaT GaJKbITy OHAIpici. Y3MIKCI3 | IMHKI3aTThI, MaTepUaIap b,
Kylo MammuHajapel OGeiimi. DeppokopbITHajgap | oHepropecypcTapAbl, eHOSK MOHE KaIllHTAJIbI
MBIFApaTHIH exTap. BaiipiTy JKoHe | IIBIFBIHAApAbI KeMeHAI NaigataHy, COHBIH
METAJLTYPrUSIIBIK oObeKTLIep skobanmay | imiHme — kobanay — KyHeCiHIH ~— aBTOMATTHI
npuHIuAnTepi. JKobanaypIH aBTOMATTaHABIPLUIFAH | MalifanaHyra JarJbLIaHabL.
Y sKydeciniy osnemeHttepi. JKoGamay mporeciniy | Kyziperriiiri: (abpuka  KOpIIYCBHIHJIAFBI
Q uHTeHCHbUKaUsIchl. [lexTapaplH, GeiMACP/iH, | 'KaGABIKTApJbl 3KSHE OHJIpiC alMarbIHIaFbl
Tyeti xoHe Kapa - apaJBIKTapIbIH HeT13T1 JKOHe KOCAJIKBI | HeTi3Ti KOHABIPFBUIAPABI BIKMAMJAY JKOHe
MeTaJLIyprus Meranyprasit MC7 o JKaOIbIKTAPbIH TapIay JKOHE ecenTey; | MacelesepiH MIeITy, YKOHOMHUKAJIBIK THIMALTITH
CATTACHIHIAF I LK eXTApIIBI KIT/ h A TexHOTOTHIBIK | CXCMAJAP  MEH  FAPBUNTHIK | AHBIKTAY/Ibl KAJBITTACTHIDA/IBL. 10
KOCIMOPBHIHIAP TbI xoGanay TK 4309 N JKoCTIapyiay  IMeMiMAepiH o3ipiey; chIzbanap/pl,
JKaGabIKTAY XKOHS = cXeMasap/pl, JKaOBIKTapAbI OKY.
aBTOMATTAH/BIPY =~
S
o




IIpepeKBH3UTHI: ems: pHOOpeTeHHe TeOpeTHUeCKHX, | 3HAHHA: 3HaeT TepeIoBbIe MeTO/IbI
ITpomeccs! u arperaTel | HpaKTHYSCKHX  3HAHHM 00  COBpeMEHHBIX | DKCIUIyaTallMH MeXaHHIeCKOTO o0OpyHOBaHHS,
MeTaJUTyprHuecKoro OPUHIAIOB W  TPeACTABJICHHH  OpraHHM3allHM | COBpeMEHHOe COCTOSIHHE U  IIePCIeKTHBBI
MPOU3BOJICTBA, TeXHOJIOTHIECKOTO MIPOSKTHPOBAHMS H | pa3BHTHS MeTaUTyprHH;
TennosuepreTuxa CTPOHUTEbCTBA MOTAJUTYPTHUCSCKHX [IeXO0B C YIeTOM | - 3HaeT OCHOBHBIE  HAyYHO-TeXHHUYSCKHE
MeTaJUTyprHIecKHX TpeGoBaHHH HOPMATHBHBIX JOKYMEHTOB, | MpoOGiaeMbl OSKCIUIyaTallil TeXHOJOTHIECKOTO
MPOIECCOB JeHCTBYIONMX  HOPMATHBOB M HMHCTPYKHHH; | 0GopynoBaHHUS IpeALpHATHH MeTaJLTypriy;
v IHocTpeKkBHINTHL: HaBBIKOB CHCTEMHOTO MBINICHHS. VMenusn: ymeeT oMUCHBATH IPHHIAT JIe HCTBHS
Q ITpenaunioMHas WK Conepxanume: OCHOBEI IPOSKTHPOBAHUS 0OBEKTOB. | H KOHCTPYKIMIO MeXaHHIECKOTo 060pyJ0BaHHS,
OGopyIoBaHHe U - MPOU3BOACTBEHHAS IIpoexTHpoBaHHe  JOMEHHOTO  IPOM3BOJCTBA. | MpHMEHSEMOro Ha IpeIPUSITHIX MeTaJUTy pIHH;
aBTOMATH3AIHS IIpoexTHpOBaHU o IIpaKTHKA IIpoexTHpoBaHWe  JOMEHHOTO  IpoW3BOJACTBA, | HaBbmkM: mpHOOpeTaeT HaBLIKM 0OOOCHOBHIBATDH
MeTaJUTyprHIecKHX e g/ PMC - DJIeKTpoCTaIeIUIABIILHOS MPOU3BOACTBO. | IeTecOO0pa3sHOCTh  CTPOHTENILCTBA  HOBOTO, 3
TIpeAPUSATHH B MeTaJUTypruuec KB 4309 N OtaeneHHe  MaMIMH ~ HENPepbIBHOTO  JIMThS | pPeKOHCTPYKIHIO " TeXHOJIOTHISCKOS
I[BEeTHOH H YepHOH KHX [IeXOB 2 3aroToBok. Llexu [yt nponsBoacTBa QeppOCIDIaBOB. | HEepeBOOPYXKEHHE MPOU3BOJCTBA, HCXOAS U3
MeTaJUTyprui = IIpuHNMOLI ~ TPOEKTHPOBAHHS  OOOTaTHTENBHO- | Xo3scTBeHHOM  HEOOXOJMMOCTH, TeXHHKO-
3 MeTaJUTyprHIecKHX 0OBEKTOB. OneMeHTHl | SKOHOMHYSCKOH BO3MOXKHOCTH H CONHATbHOM
0 ABTOMATH3HUp OBAHHOM CHCTeMBI st | 5 deKTHBHOCTH.
npoekTHpoBaHUs. — MHTeHcmpukanms mnponecca | Kommeremimmi: - QopMupyeT KOMICTOHIHH
MPOSKTHPOBAHUS. BBIGOp, pacueT OCHOBHOTO, | OCYIIECTBIATH NpPOUYHOCTHBIE pacdyeTsl H
BCIOMOTaTeIbHOTO OCOpYMOBaHHS MO I[eXaM, | pacdeTsl ompeJefieHHs MOIIHOCTH  BBOJa
OTHCIICHUSIM, IpoJIeTaM; PazpaGoTka | MaImuH, 0G0CHOBLIBATE MX BHIGOD /I 3aIaHHBIX
TeXHOJIOTHUSCKHUX CXeM, 00beMHO-IUIAHUPOBOUHBIX | YCJIOBHH H 00BEMOB IPOH3BOJICTBA METAJUIOB U
pelleHHiT; UTeHHe TepTeikel, 060pyToBaHHUSL. HX CIUIABOB;
Prerequisites: Purpose: to acquire theoretical and practical | Knowledge: the principles of organization of
Processes and knowledge about modern principles and concepts of | technological design and construction of
aggregates of the organization of technological design and | preparatory and main shops of metallurgy,
metallurgical construction  of  metallurgical  workshops, | justification of the choice and calculation of
productions, Thermal considering the requirements of regulatory | schemes and equipment.
power engineering of documents, current regulations and instructions; | Skills: choose, justify the technological scheme
metallurgical skills of system thinking. of metallurgical objects and calculate the main
processes Contents: Fundamentals of designing objects. | and auxiliary equipment; solve the problems of
Post-requisites: Design of blast-furnace production. Design of blast- | assembling equipment in the buildings of the
Predegree or Industrial | furnace  production, Electric  steel-smelting | factory and the main facilities on the industrial
Practice production. Department of continuous casting | site, determine the economic efficiency.
machines. Workshops for the production of | Competencies: forms the competence to the
- ferroalloys. Principles of designing enrichment and | formation of a master plan, the integrated use of
o~ metallurgical facilities. Elements of an automated | raw materials, materials, energy, labor and
Equipment and b system for de.51gn. Intenmﬁca.tlon of the c.1e51gn capital costs, including using automated design
automation of . of process. Selec‘jtlon and calculation of the main and | systems
metallurgical Design (.)f ChD / DM - auxiliary equipment for Workshops, departments,
enterprises in non- Metallurgical EC w hAl spans; Deve.lopment of technologlc.al schemes. and 16
ferrous and ferrous Workshops 4309 3 space-planmng solutions; reading drawings,
metallurgy S. diagrams, equipment.
S
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MAMAHJAHY BOUBIHIIA BLIIM BEPY BAFBITHI

el - TYCTI METAJJTAP METAJLTYPI'USCHI / OGpasoBaTe/ibHasi TPAaeKTOPUS

21 "MeTa/LIyprusi IBETHBLIX MeTA/LIOB"




IpepexBusuTTEp:
Kacibu Garnapianran
mIet Tij, TyCTi

MakcaTbI: acblI JKOHE ayblp TYCTI MeTajiaap
MeTaJUTy prUsICB caJIachIH/IaFbI 3aMaHayH
HnesUTapAbl KaJBINTAcThIpY, OJapiAbl oy KoHe

Bisrimi: (hU3MKA-XUMHSIIBIK, KacHeTTepi,
TaOWFaTTa Ke3JCCeTiH Typi JKOHE achUl KOHE
aypIp TYCTI METAIAP/BIH KOJJAHBUIYBI, KeH

MeTaJUTy prHsIaFbl Ta3apTy OMICTepi, JKeKe JKOFaphl Ta3a MeTaJuapAbl | GalbITy oxicTepi, achll MeTaimap[pl Tazajlay
MUPOMETAJUTYPTHSUIBIK | aJly SJicTepi, FBUIBIMH JKOHE 3KyHesi OWIayblH, | JKOHE OHJIPIC TEXHOJOTHACHIH OiIe/i.
- nporuectep, TycTi 3ePTTEYIIUIK JaFbUIAPBIH JAMBITY. Mxemiiri: OHJTIpic OpBIHJAPBIHBIH
= MeTaJgapabl OHIIpy Ma3sMyHBI: ACBUI JKOHE ayblp TYCTI METAINAp/bl | TSXHOJOTHSUIBIK CPEKIICIKTCPiHiH Herisiepin
= TeXHOJIOTHSIChI KeHHeH JKOHe KaliTamama MHUK3aTTaH | YHpeHedi. MaTepHafbIK OalaHCTB KYpy/bl
Tycti soHe kapa ACBLT KoHE AAT Py Hoc”l.“peKBl/Bl/lTTepZ MeTaJUTypTHSUIBIK, OHJIIPY TPONECTEPIHiK | Hrepest. .
Metamiap aybIp TYCT KIT/ MM ™ Tyeti TCOPHSIBIK ~ KOHE  TOXHOJOTHANEIK  HETisepi. Jarapichl: alThIH JKoHE aybIp TYCTi MeTanIap 10
MeTa LTy prHsCh! MeTaap TK 3305 Q METaILTy PrHS/IAFbI A.J'IT.I)IH, KYMIC, KOPFACEIH, MBIDHIIN, MBIC, HUKSb | MCTAJIYDTHACHIHIAFE! OPEKSTTCT! Kelelmeri Gap
MeTaJUTy prUsICB > IMKI3ATTEIH, OHIMICD | OHIPY TAPHXBIMCH, KA3iPTi JKaF TaHBIMCH XOHE OCHI | TEXHOJOTHAFA TANIAY JKYPTi3Y; TEXHOTOTHAIBIK
A MeH KaJABIKTap/IbIH cayajapAblH JaMy IepcIeKTHBAaJapbIMeH TAaHBICY. | mpomecTep YINIH HErisri OKkoHe KOCHIMINA
i MeTaJUTypTHSUIBIK, Tycti Metanmmap eHAIpiCiHIH MaTepHAABIK JXKOHE | KOHIBIPFBLIAPIBI TaHJayAbl HeTizfeyre
capalnTaMachl, TYCTi JKBUTYy OalaHCTapblH ecenTey. KeHHIH BImbIpaybl, | mAarAapIaHagbL.
MeTaJUTy prHsIaFbl MeTalapabl TYHABIpY OkoHe aiy, xuopunri | Kysiperrimiri: mpormecTin icke acy omicTepi
Penuxtamr- cyOIUMaIusIay, KOHIIGHTPATTapAbl KYHNIpY XoHe | jkoHe GH3MKO-XMMISUIBIK JKAaFJaiibl Tag7ay;
TEXHOJIOTHSIIAP KYHIIpy, MeTaIap/ibl ally IPOIECTEPiH 3epTTey. MPOLECTiH (PU3MKA-XUMUSUIBIK CSCeHTCYJICPiHIH
OPBIHAATYBIH KaJILINITACTHIPa/IbI.
IIpepeKBH3UTHI: ems: (dopmupoBaHue COBpeMeHHBIX | 3HaHMA: 3HaeT QH3HKO-XHMHUSCKHE CBOMCTBA,
ITpodeccronanbHo- NOpefCTaBIeHHH B OOJACTH  METALIYPTHH | (opMbl HaXOXKASHHS B IPHPOJe U NpHMeHEHHES
OpPHeHTHPOBAHHBIH GNaropoAHBIX H TOKEJBIX NBETHBIX METAIOB, | ONATOpOJHBIX M TDKEJBIX IBETHBIX METAJIOB;
HHOCTPAHHBLIN SI3BIK, METOHOB HX pa3[eleHHSI M OUYHCTKH, CIOCOOOB | cmocoCbl  oborameHHst pyJ, TeXHOJOTHH
ITapoMeTaUTyprudeck | MOJIydYeHHs HHAWBHAYATbHBIX METaJUIOB BHICOKOM | NMpoHM3BOACTBA M OUHCTKH  GJaropo/IHBIX
He IPOIIEeCCHI B YUCTOTHI, pasBHTHE HAYYHOIO M CHCTEMHOTO | MeTaJUIoB; OCHOBHBI TeXHOJIOTHICCKHX
IBeTHOH MBIIUICHUSI, HCCIIeIOBATEIHCKAX HABBIKOB. 0c0GeHHOCTeH IPOMBINUICHHOTO IPOU3BOJCTBA
MeTaJUTyprUH, Conpepxanme: TeopeTHdeckre, TOXHOJOTHUSCKHe | YMeHHA: yMeeT BLICHPATh QH3HKO-XUMHISCKHES
Texnonorus OCHOBBI MPOIIECCOB MeTaJUTyprHIecKoro | YCJIOBHA M METOBl OCYIIeCTBJICHHS IpOIecca;
MPOU3BOACTBA MIPOU3BOJICTBA ONATOPOJHBIX M TDKNBIX IBETHBIX | yMeeT BBITIOJTHATD (H3HKO-XHMHUSCKHE
I[BETHBIX METAJUIOB MeTa/UIOB U3 PyJHOTO, BTODHYHOTO CHIphA. O3Ha- | pacweTsl  mpomecca;  yMeeT  COCTAaBILITH
IHocTpeKkBHINTHL: KOMJICHHE ¢ HCTOpHeH, COBPEMEHHBIM COCTOSIHHEM | MaTepHaJIbHBIN GasaHC.
MeTastypradeckas MPOU3BOACTBA I[BETHBIX MeTaJUIoB #u | HaBpmum: mpuoOpeTaeT HaBLIKH TIPOBEICHHUS
SKCIIepTH3A ChIPBA, MepCIeKTHBAMHU PA3BUTHA OTHX oTpacieil. Pacuets! | amammsa — JeHCTBYIOMHX MePCIeKTHBHBIX
MPOAYKTOB M OTXOJOB | MaTepHAIBHBIX H TeIUIOBBIX OajlaHCOB MOJIyUCHHS | TeXHOJOTHH B METAUIypIHH OJaropoJHBIX U
A B IBETHOH IBeTHHIX  MeTajUIoB.  l3ydeHHe  IPOIECCOB | TSDKENBIX I[BETHBIX METAUIOB; 0OGOCHOBaHHUS
Py MeTaJUTyprUH, pasNoXKeHHS  pyJ,  OCAKJICHUs, H3BJCUSHHsI | BHIGOpa OCHOBHOTO M BCIIOMOTaTeJILHOTO
MeTastyprust a Penuxtamr- MeTaJUIOB, XJIOPHAOBO3TOHKH, CIIeKaHHs U oOXKura | oGopyJoBaHHSA i1 TEXHOJIOTHISCKHX
MeTtanayprus 6I1aTOpOIHBIX U T/ MBT e TeXHOJIOTHH B KOHIIEHTPATOB, MOJTyUYeHHEe METAJUIOB. MPOIIECCOB
I[BETHBIX H TePHBIX TSDKEJIBIX KB CM = [[BEeTHOH MeTaJUTyprHU Kommetemipmmi:  GopMHpyeT  KOMIIeTeHIIHH 10
METAJUIOB IIBETHBLIX 3305 @ BbIGOpa CHOCOGOB peaM3alluM  Tpoliecca M
MeTaJUIOB = (H3MKO-XMMHYeCKHX  YCJIoBHH;  Qopmupyet
~ BBHINOJIHeHHEe  (PHU3HKO-XHMHUESCKHX pAcueToB
2 mporiecea.




Prerequisites:
Professionally oriented
foreign language,
Pyrometallurgical
processes in non-

Purpose: formation of modern ideas in the field of
metallurgy of precious and heavy non-ferrous
metals, methods of their separation and purification,
methods of obtaining individual metals of high
purity; development of scientific and systematic

Knowledge: physical and chemical properties,
forms of being in nature and the use of precious
metals; methods of ore dressing, technology of
production and purification of precious metals;
basic technological features of industrial

wy
= ferrous metallurgy, thinking, research skills. production
= Non-ferrous metals Contents: Theoretical and  technological | Skills: selection of physical and chemical
Metallurgy of - production technology | foundations of the processes of metallurgical | conditions and  methods of  process
Metallurgy of Non- . MPH = .. . . . . .
Precious and ChD/ & Postrequisites: production of noble and heavy non-ferrous metals | implementation; fulfillment of physicochemical
Ferrous and Ferrous NM = . . . : . 4
Heavy Non- EC = Metallurgical from ore and secondary raw materials. Acquaintance | calculations of the process; drawing up of a
Metals 3305 & .2 . . . .
Ferrous Metals = examination of raw with the history, current state of the production of | material balance;
@ materials, products gold, silver, lead, zinc, copper, nickel and the | Competencies: forms the competence to
w and waste in non- prospects for the development of these industries. | conducting analysis of existing promising
ferrous metallurgy, Calculations of material and heat balances for the | technologies in gold and silver metallurgy;
Recycling production of non-ferrous metals. Study of the | substantiation of the choice of main and auxiliary
technologies in non- processes of ore decomposition, precipitation and | equipment for technological processes
ferrous metallurgy extraction of metals, chloride sublimation, sintering
and roasting of concentrates, obtaining metals.
IIpepekBU3NTTED: MaxkcaTthL: Genrii 6ip XUMUSUIBIK KypaMiarsl skoHe | Bisimi: KOHBEPTOP LEXBIHBIH HeTisri
MeTamTy prusuibik TOTBIKCBI3JIAHY JI9PEKECIHACT1 METAIbI OHAIPYMEH | 3KaOJBIKTADbIH, KOHBEPTOPJIBIK  OHMIIPIiCTiH,
OHepKoCiNTep/IiH JKapBUIBIC, MHXTA, KOXK PEKHUMIH YHBIMAACTHIPYABI | HEXTHIH JKOpASMINi MeXaHH3MICPAiH KoJIeMi-
MpoIECTePi MEH Koca ajFaHia, KoHBepTepsi OomaT  oHAIpY | Jkocmapiay — memiMzaepiH.  DeppoKopbITia
arperattapsl, Kapa TEXHOJIOTHSICHl GOMBIHINA TCOPHSUILIK OLIIM ally; | eHmipiciH sxobanayipl yHpeHe .
MeTaJgapabl OHIIpy FRUIBIMH 3KSHE KyHedi oinaybmH, seprreymimik | Hxemmiri: (deppokopsITHa  OHIIPICIHIK
TeXHOJIOTHSICHI. JAFBLIAPBIH TAMBITY. KYpaMbIH aHBIKTAY, KoJIeM/Ii-KocTIapIay
ITocTpexkBUBHTTED: MasMyHBI: KomBeptep mporecinsieri | memimAepAi Kabbligay, KeHTepMUSUIBIK IeIITep
Kapa MeTaJlJap/IblH TOTHIFYBIHBIH TeOPISUIBIK HeTi3fepl. | KaTapblHbIH THHoxmemsepiH. Herisri mem
MeTaJUTy prHsIaFbl Bomar eHAIpyAiH KOHBEpTOpJIBI TEXHOJNOTWSICHL | arpraTTapbIHBIH TYPiH JKOHe CaHBIH TaHJAyHbl
IMHUKI3aTTBIH, OHIMASD | Ta3apTy KeseHAepi, CYCHIMAJbl MaTepHaJIapibl | Hrepeni.
MeH KaJABIKTap/IbIH KOCY peXHMJepi, OTTeTi-KOHBepTep BaHHACBHIHAA | laFabIchI:  cTaHgapTTapAbl KOHe  Gacka
METAJLTYPrUSIIBIK KO Ty3ily. TypieHmprimTiH JKYMBIC icTey | HOPMATHBTI Ky:KaTTapiapl Oarajayna, ©HIMHIH
capalnTaMachl, NPHHIAN MEH JKBUTYJIBIK PEKHMIH OKy. OpTYpJi | camackl MeH cepTH(QHKAIMACHH OaKpLiayaa
(heppokopbITIa GonmaTTapApl  Y3[IKCi3  omicTepMeH  GalKBITY | KOJJaHyFa JaFbLIaHAIbL
“ MeTaJUTypTHsICHI JKOHE | TeXHOJIOTHSCBIHBIH — Gojlamiarel.  Ecemteyiepai | Kysiperrimiri: Metangsl koHBepTepiey JKoHe
= TeMip/i TikeseH aiy, JKYPTi3y: MEeTaJLl JKoHE JKBLITY GaTaHCBIH TYPJICHAIPY | JKBLTy GalaHCHIH KYPY; KOHBEpTep MeH OOJATTHI
Bf).]'[a..TTLI = moﬁLIIH.MeH Gonat YIIiH, KOHBEPTEPiH, 60nam1 Y3}:[i1<ci3. KYIO | y3mikeis  Kyro MATITHHATAPEIHEIH (BYKM)
. 3IHKCI3 KYIO = eHzipici, Kapa MaIIHHATAPHIHBIH KOHCTPYKTHBTI OJIMIeMAEPi. BLILIMIBI eJmIeM/iepi JKacay bl
TycrTi skoHe Kapa sa ¥ BUK = HAPICL, KAD P H Y P ¥ FIBIR P e
JKOHE KIT/ - MeTaJUTy prHsIaFbl KAJIBIITACTBIPAIBL.
MeTajiap KOT —~ . 14
KOHBEPTOPJIBI TK < Kalita eHyey
MeTaJUTyprHsAChI . 3305 0
oHAIpic > TeXHOJIOTHSIChI
TeXHOJIOTHSIChI &
-~
wy
=t




IIpepexBUZHTHI:
ITpomeccsl B arperaTsl
MeTaJUTyprHIecKHX
MIPOU3BOJICTB,
Texuomorust

esn: npHOGpeTeHHE TeOPeTHUSCKUX 3HAHHM IO
TeXHOJIOTHH KOHBEPTOPHOTO IPOU3BOJCTBA CTANH,
BKJIIOYAsl OPraHH3aIMIO AYTHEBOIO, IMMXTOBOTO,
MJAKOBOTO peXHMMa ¢ MOJNyUeHHeM MeTajlla
OTIpe/IeJIHHOT0 XHMHYESCKOTO COCTaBa, CTeIIeHH

3naHms:  3HaeT TEOpeTHYSCKHE  OCHOBBI
KOHBepPTOPHOTO TpoIiecca, TepMOJUHAMHKY H
KHHeTHKY OKHCJIeHHSI TIpHMeceHd UyIyHa,
THAPOJMHAMHUKH  CTaJICIUIABWIBHOW  BAaHHBL
Texnonorum mponecca KOHBEPTOPHOH IDIABKH

MPOU3BOJICTBA UePHBIX | PACKHUCJICHHOCTH; pasBUTHE HAyYHOTO H | Mo STamaM, MOJIOKeHHe IMPOTYBOUHOH (YpMBL,
MeTaJUIoB CHCTEMHOTO  MBINUJICHHS,  HCCJIGAOBATENILCKHX | HMHTCHCHBHOCTh  JyThbs, PEXKHM  BBeJCHHS
IHocTpeKkBHINTHL: HaBBIKOB. CBIIYYHX MaTepHAJIOB, KOPPEKTHPOBKY IIJIABKH,
MeTastypradeckas Conepxanne: TeopeTHIeCKHEe OCHOBBI OKHCIICHHS | pacKHCICHHS U JOBOJKH MeTaUla
A SKCIIepTH3A ChIPBA, MeTa/UIa B KOHBepTepHOM MpoIecce. TeXHOTIOTHA | YMeHHMA: yMeeT pacuHTBHIBATH COCTAB IMHMXTEHL
Py IPOAYKTOB M OTXOJ0OB | KOHBEPTEPHOI'O MPOM3BOJACTBA CTAM: IIEPHOJBI | MaTepHAIBHOTO M TeIUIoBoro  Oayanca
Texnonormst N B YepHOH OpOAYBKH,  PEeKHMBl  NPHCAAKH  CHINYYHX | KOHBEPTOpPHOU IUIaBKH, onpeiesieHAE
MeTtanayprus KOHBEPTOPHOTO T/ TKP e MeTaJUTyprUH, MaTepHaJIOB, NLIaKooOpa3oBaHHe B KHCJIOPOJHO- | JOIMyCTHMOTO KOJIHUYeCTBa IepepabaThIBacMOro
[[BETHBIX U UepHBIX | NPOM3BOJACTBA U KB NRS = MeTastyprust KOHBepPTOPHOH BaHHe. M3ydeHne NpuHIAIA paboThl | CTaJbHOTO JIOMa, KOJHYeCTBA U COCTaBa 15
MeTaJUIOB HeTIpephIBHOU 3305 o (eppociiaBoB u H TeIUIOBOTO peXXHMa paboThl KOHBEpTepa. | OTXOMAMIHX rasos, pacdeTa pacxoaa
PAa3IHBKH CTAIH = psiMoe TIOJTy UeHHe ITepcnieKTHBBI TOXHOJIOTHH BBHIIUIABKH Pa3IHYHBIX | packHcnuTenelt H MOAM(UKATOPOB M CIOCOGOB
—~ JKeJiesa, CTaledl HeNpepbIBHBIMH MeToJaMH. lIpoBeneHHe | WX BBeJeHHS.
< IIpousBosCcTBa UyT'YHA | pacdeToB: MO KOHBepTHpoBaHHIO MeTawia W | HaBbIku: nproGpeTacT HABBIKH MCTIOJIB30BAHUS
U cTajH, Peruiinnr- TeIIoBoTo OajlaHCa; KOHCTPYKTHBHBIX Pa3MepoB | CTAHAApTOB H JIPyTHe HOPMATHBHBLIE JOKYMEHThI
TeXHOJIOTHH B UepHOH | KoHBepTepa, MaImlMH HeIPepHIBHOM pasiHBKH | IpH  OIeHKe, KOHTpoJle  KadecTBa U
MeTaJUTyprui CTAJH. cepTH(HUKAITAN NIPOTYKIUH.
Kommerermi: GopMHpyeT KOMIETCHIHH IO
KOHBepPTHPOBAHHMIO MeTalla H  TeIUIOBOTO
Gananca; KOHCTPYKTHBHBIX pa3MepoB
KOHBepTepa, MAIlMH HEIPEepLIBHOH pasIHBKH
cramm (MHII3).
Prerequisites: Purpose: acquisition of theoretical knowledge on | Knowledge: Theoretical foundations of the
Processes and units of | the technology of converter steel production, | converter process, thermodynamics and kinetics
metallurgical including the organization of blast, charge, slag | of oxidation of pig iron impurities, acrodynamics
industries, Technology | regime with the production of metal of a certain | of the oxygen jet taking into account the
of production of chemical composition and degree of deoxidation; | specificity of contact with the liquid melt,
ferrous metals development of scientific and systematic thinking, | hydrodynamics of the steelmaking bath.
Postrequisites: research skills. Technology of the process of converter smelting
Metallurgical Contents: Theoretical foundations of metal | by stages, the position of the purge tuyere, the
examination of raw oxidation in the converter process. Technology of | intensity of the blast, the mode of introducing
materials, products converter steel production: purging periods, modes | bulk materials, adjusting the melting,
and waste in ferrous of additive of bulk materials, slag formation in an | deoxidizing and debugging the metal
metallurgy, Ferroalloy | oxygen-converter bath. Study of the principle of | Skills: calculating the burden of the batch, the
A metallurgy and direct operation and thermal mode of operation of the | material and thermal balance of the converter
Py iron production, Iron converter. Prospects of the technology of smelting | smelting, determining the permissible amount of
Technology of N and steel production, various steels by continuous methods. Carrying out | processed steel scrap, the flow of blasting, the
Metallurgy of Non- Converter ChD / TCP e Recycling calculations: on the conversion of metal and thermal | amount and composition of waste gases,
Ferrous and Ferrous Production and EC CCS = technologies in ferrous | balance; design dimensions of the converter, | calculating the consumption of deoxidizers and 4
Metals Continuous 3305 o metallurgy continuous casting machines of steel. modifiers and the methods for introducing them.
Casting of Steel = Competencies: forms the competence to the
- conversion of metal and heat balance; design
e dimensions of the converter, continuous casting

machines (CCM).




IpepexBuzurTep:
Tyeti

METaJUTy prusiarbl
[IUPOMETAJUTY PTHSIIBIK
nporuectep, TycTi
MeTaiap/pl OHAIPY

MakcaThl: KHbIH OGAaNKHTHIH JKOHE PaJHOAKTHBTI
MeTaIap/abl Ay IbIH TeXHOJOTHSUIBIK TPOIecTepi
Typajibl 3aMaHAyH HWASSUIAPIBl  KAJIBIMITACTHIPY;
KeH/Iep/IeH, KOHIIEHTPATTAP/IAH KoHEe OHEPKOCIMTIK
OHIMIEp/ICH, TEeXHOTCHIIK JKOHe  KailiTamama
NIMKI3aTTaH MeTAIappl Iy IPOIECTePiHiH

BimiMi: KOJJaHBUIATBIH  MIMKI3aT — TypJiepi,
PAJIMOAKTHBTI YpaH OHMIpIiCiHIH ©HEPKOCIITIK
anicTepi, YpaHHBIH KOJIIAHBLIYBI,
TeXHOJIOTHSUIBIK, TIPOLICCTEPAIH ICKe aCyBIHBIH
KBl [PUHIUNTEP] MEH TeXHOJOTHSCHIH,
GacTalKbl ~ MAaTepHAIAP/JBIH  CallachIHBIH

TEXHOJIOTUSICHI (DUBHKATIBIK-XUMUSUTBIK, HeTi3/IepiH; jKyHesi oiyay, | KepceTKilli MeH KaCHeTiH axbIpaTta Giei;
A ITocTpexkBUBHTTED: 3epTTeYIILULK JAFAbUIAPLIH JaMbITY. Wxempiniri: mpomecTiy  (QH3HKA-XAMESUIBIK
= PELMKIIHMHT - Masmynsbr: KeHHEH oHe KaliTajama NIMKI3aTTaH | ecenTeyiepiH opbIHIa# Oilyi, NMpoLecTiH icke
Basty 6ankuThiH N TexHOJoTHsUIap, TycTi | oTKa KWbIH OIUIKMTBIH  3KSOHE  pAJMOAKTHBTI | acybl YIIiH eH THIMJI JKaFrmaiapl TaH#al arypl
Tyeti xoHe Kapa JKOHE KIT/ BBR e MeTaJUTyprust MeTaJljap/bl ajTy JbIH TeOPHSICHI MeH TeXHOJIOTHACHL. | Hrepesi;
MeTasgap paTHOAKTHBTI TK MM 3 TpOIeCTepiHiH Herisri BOJ'I.Lq.)p.al\I/I, MOJHG/ICH, THTaH, TAHTAI, YPaH, panmit Z[a}?ﬂ;blcl,l: 3aMaHAYH SKOJOTHAIBIK TATAITKA cait
MeTaJUTypTHsICHI MeTaap 4306 o JKaGIBIKTaPBI OHAIPICIHIH TAPUXbIMEH, Ka3ipTi jKaFmalbIMeH xoHe | Kocibu ecemTeysiepai Melry; 0HEPKOCIITIH AaMy
MeTaJUTy prUsICB = 0CHI cananapAbH KasakcTaHmarsl jkoHe MIETeNIeTi | KeJemIeriH Tajjay jKoHe paJHOAKTHBTI ypaHAbI
~ JaMy HepcleKTHBaJapbIMeH TaHBICY. MeTaiagapapl | KosgaHasbL
e OHJIpYre apHaJFaH MaTepHa Il JKkoHe kblIy | Kysipertimiri: KazakcTangarst ypan
GaJlaHCTapbIH KYpacTeIpy. IMukizatThl | ©HEepKaciGiHiH MEPCIICKTHB AJIBIK, JTaMYBbI,
arJioMepanusuiay, CUITICI3ICHIPY, TOTHIKTHIPBIN | BalbIpFbl KeHIep MCH OHEPKACINTIK OHIMICPICH
KyHAipy, MeTagap bl TOTHIKCBI3JAHABIPY KoHe aiy | Oasty GaJIKUTHIH JKOHe PaJHOAKTHUBTL
MPOIECTepiH 3epTTey. MeTaJjap/bl aly TeXHOJOTHSICHIH Tajljay JKoHe
Garanay; TeXHOJIOTHSUIBIK ecenTey
KY3BIPSTTIJIITH KAJIBIITACTBIPAIbL.
IIpepeKBH3UTHI: ems: (dopmupoBaHue COBpeMeHHBIX | 3HaHMA: 3HaeT QH3HKO-XHMHUSCKHE CBOMCTBA,
ITapoMeTanTyprudeck | IpeACTABICHHH O TeXHOJOTHYSCKHX IpolieccaX | (opMbl HAXOXISHHA B TPHPOJe H 0ONACTh
He IPOIIEeCCHI B NPOU3BOJACTBA TYTOIUIABKMX H PAJHOAKTHBHBIX | IpHMeHeHHe ypaHa,
IBeTHOH MeTaJUIoB; (H3HKO-XHMHUSCKHX OCHOB IPOIECCOB | - cdopMyIHpoBaTh OCHOBHBIE IOJIOXKSHHS
MeTaJUTyprUH, H3BJICUCHHSI METAJUIOB W3 pyJ, KOHICHTPATOB, | TEOpHM WM NPaKTHKH METAJUTYPIHH ypaHa;
Texnonorus NPOMBINUICHHBIX TNPOAYKTOB, TeXHOTeHHOTO M | YMeHma:  yMeeT  OOBACHATL  (HUBHKO-
MPOU3BOACTBA BTOPHYHOTO  CBIPbS;  Pa3BUTHE  CHCTEMHOTO | XHMHYECKMe OCHOBBI IIPOIIECCOB H3BIICUSHHS
I[BETHBIX METAJUIOB MBIIUICHUSI, HCCIIeIOBATEIHCKAX HABBIKOB. ypaHa W3 KOPeHHBIX PYJ H IPOMBINLICHHBIX
ITocTpexBe3nTHI: Conepxanme: Teops, TeXHOJIOTHS IPOU3BOACTBA | IPOAYKTOB;
ITnanuposanmue, MeTa/UIOB U3 PYAHOTO H BTOPHUHOTO CHIphs. O3Ha- | - oIMCHIBATL CHOCOOBI 0GOTAM[eHUS! YPAHOBBIX
MpoBeeHHE HAYTHO- KOMJICHHE ¢ HCTOpHeH, COBpeMEHHBIM COCTOSIHHEM | pyA,  TeXHOJOTHH  HOJNYYeHHS, MeETO/OB
HCCIIeIOBATeILCKUX MPOU3BOACTBA BoJbdpaMa, MoIMOJeHa, THTaHA, | pa3/efieHHs H OUHCTKH ypaHa,
paboT, OcHOBHO® TaHTaJla, ypaHa, pa/iisl U MepClIeKTHBAMH Pa3BUTHsI | - BHIOHpATh MeTOAbI pa3/ieJieHHS H OUHCTKH
obopyoBaHHE oTHX oTpacied B KaszaxcTame m 3a pyGeskoM. | paJHOaKTHBHBIX MeTAJUIOB;
L MPOIECCOB [BETHOH CocTaBiieHHe MaTepHAJbHBIX, TEILIOBBIX OajaHcoB | HaBbmm: mpHoOpeTaeT HaBLIKH YCTaHABJIHBATDH
Py MeTaJUTyprui MOJydYeHHs] MeTaUloB. l3ydeHHMe IPOIECCOB | CBS3H MeXKAY BHIOM YPaHCOASPIKAIIETO CHIPHSI U
Merantypras a CIGKAHHS,  BBHIMEJAUMBAHUS,  OKHCIMTEIBHOIO [ cI0coGOM ero mepepaboTKH;
MeTtanayprus TyronaBKux u T/ MTR e oO)KHTa CHIPBSI, BOCCTAHOBJICHHS, TOJYUCHHS | - pemIaTh 3aJiadd B 06JIACTH MeTAJUTyprHH ypaHa.
I[BETHBIX H TePHBIX M - MeTaJUIoB. Kommetemipmmi:  GopMHpyeT  KOMIIeTeHIIHH
MeTaJUIoB PA/IMOARTHBHRIX KB 4306 2 MpOBE/ICHUs AHAIU3a M OLGHKH TEXHOJIOTHH
MeTaJUIOB -
= MOJNyYeHWS] TYTOIUIABKHX M PaJHOAKTHBHBIX
~ METAJUIOB U3 KOPEHHBIX PYJ U HPOMBINIICHHBIX
2 [IPOJYKTOB, HABBIKH TeXHOJIOTHICCKHX

PpacueToB.




Prerequisites:
Pyrometallurgical
processes in non-
ferrous metallurgy,
Non-ferrous metals

Purpose: formation of modern ideas about the
technological processes of production of refractory
and radioactive metals; physical and chemical bases
of the processes of extraction of metals from ores,
concentrates and industrial products, man-made and

Knowledge: the basic physical and chemical
patterns of the processes of electrothermal
production of heavy non-ferrous metals; ways of
ore dressing;

Skills: choose the physico-chemical conditions

kA production technology | secondary raw materials; development of systematic | of the process and ways of preparing the raw
= Post-requisites: thinking, research skills. material Self-solution of complex technological
Metallurgy of N Planning, conductu.lg Contents: Theory a.nd te?chnology of production of | problems.
Metallurgy of Non- MR e research work, Basic refractory and radioactive metals from ore and | Competencies: forms the competence to study
Ferrous and Ferrous Refraf:tory. and | ChD // RM = equipment for non- secondary raw materials. Familiarization with the | of normative and technical information, 4
Radioactive EC = . . . . .
Metals Metals 4306 o ferrous metallurgy history, current state of production of tungsten, | domestic and foreign experience on advanced
= processes molybdenum, titanium, tantalum, uranium, radium | technologies.
= and prospects for the development of these
<t industries in Kazakhstan and abroad. Compilation of
material and thermal balances for obtaining metals.
Study of the processes of sintering, leaching,
oxidative roasting of raw materials, reduction and
production of metals.
IIpepekBU3NTTED: Makcatsl: ipi, ycak ¢eppokopbiTnanapyasl ounipy | Bimimi: Temipai  TikeneH anmy  omicTepiHiH
Kapa meTtammapast JKOHE TeMipJi Tikesel eHJipy oaicTepi GolibiHINA | KiKTenyiH Gine.
OHJIIPY TSXHOJIOTHSACHL, | TepeH OimiM aiy, dkydeni oinay, seprreymiiik | Pxemmisiri: Iuki3aTThlH ~ palHOHAIIBIK
Komnseptep enaipici JAFBLIAPBIH TAMBITY. KypaMbIH ecelley, TeMip ajlyFa apHaJIFaH
JK9He GOIaTThI Masmynsr: Ipi xoHe Kimli (eppoKopbITHaTapAbl: | ecenTeyiep KYPri3y/i urepei.
Y3IKCi3 KYIo deppocwmunmiini, deppoxpomasl, pepporutanasl, | Jdarapichr: Ic-Toxipubene MeTaLTyprUsUIbIK
TeXHOJIOTHSIChI (eppomapraHenTi SJeKTPOTePMUSUIBIK | HPOIECTepJiH TEeOPHSUBIK HeTi3iH KOJJaHy,
IlocTpeKBU3UTTED: GaJIKBITY/IBIH TCOPUSUIBIK HETi3/Iepi, 3aHIBUILIKTAPhl | TeMipai TiKeJIeH aJlicTepMeH anyna
Kapa MeH TexXHoJorusulapel. Temipai Tikene# emmipyre | KoJmaHBICTAFbI JKOHe JKobasay Jarsl
MeTaJUTy prHsIaFbl apHajFaH MeTaJUTypTHSHBIH HeTi3[epi | HepCIeKTHBTI NpollecTepre Tajjgay XKyprizyre
TAMBIHABIK JKOHE (MeTaJULIaHFaH TYHIpIIiKTepAeH TyOKa Topi3ai | JarjpUiaHAbL
HETI3r HeXTap/ bl HIOMBIH; CYHBIK KabaTTarbl peakTopiaapaarsl Temip;, | Kysiperrimiri: IIluxta KypaMbIH, MaTSPHAIBIK
Jkobanay, alfHaIMaJbl  TIeIITepferi IMOHMBIH, MIOWBIHHAH | JKoHe JKBUTy OalaHCTaphIH ecelTey, SJIeKIp
MeTasuy prusuIbIK JKacaFaH MIOHBIH). OHAIpicTe KOJJAHBUIATHIH | DHEPTHSACHIHBIH INBIFBIHBIH eCENTeY; HeTi3Ti
JKaGIBIKTap MeH Kypana-kaGmpikTap.  @QeppokopbITHajlap  ioHe | JkaGIBIKTApAbI ipikTey JIAFJbLIApBIH
“ MaIldHAJIAP. TeMIp/i TiKesiel oH/IIpY TeXHOJIOTHACBIHIA OAJIKBITY | KAJIBINTACTHIPA/IBL.
= MPOIECTepiH 3epTTey.
= OpTypii  Mapkaibl  (eppoKophITIATap  MeH
Tycti soHe kapa Temipni Tikemeit TTA 3 TeMipJiepAi  OHAIpyre apHAIFaH  [IHXTAHBIH,
MeTamIap aJIy JKoHe KII/ M ': MaTepHATIBIK .meHe . JKBLITY 6aJIaHCHIHBIH 14
MeTa LTy prHsCh! (eppoKopbITIA TK 4306 Q KYpaMBIHBIH eceOiH JKyprizy.
MeTaJUTy prUsICB =
o
2




IIpepeKBU3NTHI:
Texunomorusa

Hems: npuoGpeTeHHe VYITyONeHHBIX 3HAHHH B
oOlacTH  HPOW3BOACTBA  COJNBIIMKX,  MaJbIX

3HaHusa: 3HaeT KJIACCHPUKAIMIO METOJO0B
NpsIMOTO  TOJIYYCHHUS  3KeJie3a. TeXHOJIOTHH

MPOU3BOJCTBA UepHEIX | (eppoCIDIaBOB M MeTOAaxX MPSIMOTO TOJNYYCHHS | IOIyUeHHS ry6uaToro JKeJesa,
MeTaJUIoB, JKeslesa;  pa3sBHTHE  CHCTEMHOI'O  MBINIICHMS, | METAUIM30BAHHBIX  OKaThlMel,  KPHIHOTO
Texnonorus HCCTIeIOBATEIBCKUX HABBIKOB. JKeJesa
KOHBEPTOPHOTO Conepxanue: Teopetnueckue OCHOBBI, | YMenms:  YMeeT  BHINIONHATH  (H3HKO-
- MPOU3BOJCTBA U 3aKOHOMEPHOCTH u TeXHOJIOTHH | XHUMHYeCKHe pacueThl Ipoljecca  IPsIMOTO
= HeTIpephIBHOU SJIeKTPOTepMHISCKOH BBIIUIABKH GOJNBINUX, MAJBIX | HOJyUeHH XKeJle3a, IpoBeJeHAe MAaTepHAIBHBIX
Mer: st g PAa3IHBKH CTAIH ¢deppoctaBoB:  deppocuamums, deppoxpoMa, | H TeIUIOBHIX GalaHCOB MPOU3BOJACTBA IyGUaTOro
P = IHocTpeKkBHINTHL: ¢deppoTHTaHa, (deppomapraniia. OcHOBBI | Kese3a, KpHIHOTO JKeJlesa, pacieToB Ieue
Metamtyprus (eppociuiaBos MFP <3 > ?
LBETHEIX H MEpHBIX DSOS g/ PZh ™ ITpoexTupoBanue MeTAJUTypTHH  TpsIMOTO  TOJIydeHHs  Jkenesa | HaBbmm: mpuoGpeTaeT HABBHIKH NpHMEHEHHS
P P KB = MO ATOTOBHTEJIBHBIX U (rybuaToro sKeje3a; JKelesa B PpeakTopaxX C | TeOpeTHUeCKHX  OCHOB  MeETaJUTypTHUCCKHX
MeTaJUIOB ToJTyueHHe 4306 NG
coriena > OCHOBHBIX IIeXOB B KHILIIAM CJIOEM; JKeJle3a BO BpallaloNIUXCs IeUaX; | IpolleccoB Ha NpaKTHKe; NPOBeJCHHe aHATH3a
A YepHOU METAUTypTHH, | KPHUHOTO >kejesa). ANNapaTypa NpHMeHseMas B | JeHCTBYIOIHX u MPOSKTHPYEMbIX
-~
e MeTastypraaeckoe MPOU3BOJICTBE. HecnegoBanue MPOIECCOB | MepCIIeKTHUBHBIX NPOLECCOB MONYUCHHUS JKelle3a
oGopyjoBaHHE U BBLIIUIABKH B TeXHOJIOTHH (eppOCILIaBOB H NPSAMOTO | MPSIMBIMH MeTOJaMHU
MAIIHHBI TOJTy"IeHUS JKee3a. Kommetemipmmi:  GopMHpyeT  KOMIIeTeHIIHH
ITpoBenenne pacueToB cocTaBa MHXTHL, | pacueTa COCTaBa INHXTHL, MATepHAIBHOIO H
MaTepHaILHOTO, TeIUIOBOro OajlaHCa WOJNYUSHHS | TeIloBoro  GajaHCOB, pacdeTa  pacxoja
PasIHIHBIX Mapok (QeppocILIaBoB H JKeJie3a. OJICKTPOSHepIHH; 1O MoAOOpY OCHOBHOTO
0GopyIOBaHHUSL
Prerequisites: Purpose: acquisition of in-depth knowledge in the | Knowledge: Classification of direct iron
Technology for the field of production of large and small ferroalloys and | production methods. Technologies for the
production of ferrous methods of direct iron production; development of | production of sponge iron, metallized pellets,
metals, Technology systems thinking, research skills. ferrous iron
for converter Contents: Theoretical foundations, patterns and | Skills: Perform physical and chemical
production and technologies of electrothermal smelting of large and | calculations of the direct iron production process,
continuous casting of small ferroalloys: ferrosilicon, ferrochrome, | conduct material and thermal balances of
steel ferrotitane, ferromanganese. Fundamentals of | production of sponge iron, iron ore, calculating
Postrequisites: metallurgy for the direct production of iron (sponge | furnaces. Application of theoretical foundations
Design of preparatory iron from metallized pellets; iron in fluidized bed | of metallurgical processes in practice; the
and main workshops reactors; iron in rotating furnaces; high-grade iron | analysis of existing and projected promising
in ferrous metallurgy, from cast iron). The equipment used in production. | processes for the production of iron by direct
Metallurgical Investigation of smelting processes in ferroalloy | methods
equipment and technology and direct iron production. Competencies: forms the competence to
“ machines Carrying out calculations of the charge composition, | calculation of the composition of the charge,
= material and thermal balance of obtaining various | material and thermal balances, calculation of
= grades of ferroalloys and iron. electricity consumption; selection of basic
Metallurgy of = equipment.
Metallurgy of Non- gy MFD = qup
Ferroalloys and | ChD// -
Ferrous and Ferrous . 1P —
Direct Iron EC =
Metals - 4306 ©
Production ~
=
o
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IIpepekBU3NTTED:
MeTa/uty prusuibIx,
MPOTCCTEPIIH
TEOPUSLIBIK, HETi3/1epi,
TycTi MeTaIap Bt
OHJIIPY TEXHOJIOTHSCHI

MakcaThl: JKEHIT MeTaiap/pl iy, KeHmepie
Ke3/IeCeTiH KYPaMIaphbl, OJIAPIBIH KOJIAHBLIYBL,
(DUBHKATIBIK-XUMUSUBIK  KQCHeTTepi, aly aficTepi
GoWbIHINIA TepeH OUTIM  aly, TeXHOJIOTHSIIBIK
MPOTIECTIH OHTAMIBI napaMeTpJiepiHiH
YCBIHBICTApBI, KyHeni — oiiay,  3epTTeyHIUIK

Bimimi: METAJUTypTUs ~ TOOPHSICHI MeH
MPaKTUKACHIHBIH HETi3Ti epexesepi, Bosbdpam
JKOHE MOJMOACHMI KOJMaHy, MarHuil >KoHe
TUTAH/IBI ATy TOCULIepi; KeHaep/i OabiTy KaHe
OHJIPY  TEXHOJOTHSIApHI, BOJbGpaM  MeH
MonuOaeHI Oolly oMiCTepi JKoHE Tasalay

IlocTpeKBU3UTTED: JTaFAbLIAPBIH JAMBITY. aaicTepin Oiiei;
Tyeti Masmynsr: JKeHin metanmap eHipiciHiH Kasipri | HMkemaiiri: GacTamkpl MUKI3ATTH GATKBITY IHIH
MeETaJLTy prUsSJaFbl skargadipl. KacueTTepi, sKeHIJ MeTAIIap OHIIPICIHIH | (QH3UKA-XUMHUSUIBIK, HPOLECIH JKY3ere achlpy
A MHUKI3aTTBIH, OHIMASp | IMHKI3aThl: aJIOMMHWH, MarHWi, THTaH, KaJdbIWH, | skoHe naliplHgay Tociagepi MeH IMapTTaphl,
Py MeH KAIBIKTapAbIH Gapwmii, Oepwumhii, JmTHH, pyOwamil. OpTYpii | NPOIECTIH (H3UKA-XUMHUSUIBIK —eCeNTeyJIepiH
N METAJLTYPrUSIIBIK KCHACPACH JKCHIT MeTalgapJbl OHEPKACINTIK | KypacTelpy OUIIMILNIri, MaTepHaIbIK OajlaHC
Tyeti xoHe Kapa Kenin EIT/ ZhM e capalnTaMachl, TYCTi OHIIPY TEXHOJOTHATAPBL SICKIPONUTTIK O/ICTEP, | KYDY/IbI Hrepesi.
MeTasgap MeTaap TK M = MeTaJUTy prHsIaFbl JKEeHLT MeTaIgap/bl XJIOpIay skoHe | [aFmpIchl:  BosbdpaM  JKoHe — MOJHMOJCH 8,9
MeTaJUTypTHsICHI MeTaJUTy prUsICB 3220 o Penuxtamr- TOTBIKCBI3AAH/BIPY, MeTajap MeH KOPHITIAIApAbl | KOJJAHBICHIHBIH MePCIeKTHBAJIBIK
= TeXHOJIOTHsIIAp Jeripiey  okoHe TasapTy. JKeHUT MeTaijap | TeXHONOTHSUIAp OHJIpici, coHAal-aK Tapjaay
— OHJIIPICIHACTI HETi3ri JKoHe KOCAIKbI JKaONBIKTAp. | HerizaeMeci, Herisri JKOHE KOCAJIKBI
e IIpomecTiH  TeXHOJOTHSUIBIK  KOPCeTKIMITepiHe | jkaGAbIKTapAblH —TeXHOJOTHSUIBIK —IpoLecTep
napameTpJIep/IiH aCepiH  3epTIey. Kenin | ymiiH Tangay sKyprisyre JafabLIaHapI.
MeTaIapapl aTyIbIH TexHooruwsUIbIK, | Kysiperrimiri: Kennmepnen xone eoHepkacin
TepMOJUHAMHUKAJBIK eCeNTeyepl, MaTepHANABIK | OHIMJepiHeH  JKEHIT  MeTajlapasl  aly
JKOHE XKBLTYJIBIK OalaHCTaphIH KypacThIpy. TeXHOJIOTHSCHIH ~ Tajjay  JkoHe  Oaraiay
JIaFIbLIAPLI; TeXHOJIOTHSUIBIK ecenTey
JAaFfbUIApBL  MAaTepHANABIK  JKOHe  JKBLIY
GaTaHCTApbIH KYpy JIaFIbLTApbIH
KAJIBIITACTBIPAIBL.
IIpepeKBH3UTHI: Hems: npuoGpeTeHHMe YITyGNCHHBIX 3HAHHH B | 3HAHMS: 3HAeT OCHOBHBIEC HOJIOXKCHHUS TCOPHH U
Teopemnueckue oONacTH MOJNYYeHHS] JISTKHX MeTaUloB, (opM | mpakTHKH  MeTAlUlyprHH  BoibdpamMa U
OCHOBBI HAaXOXKASHHSI B IPHPOJe, UX NMpHMeHeHHe, pU3HKo- | MoimOmeHa ; IpHMeHeHHe MarHHSI H THTAHa,
MeTaJUTyprHIecKHX XUMHYISeCKHX  CBOMCTB, MeTOJOB IOJIYUCHUS; | omMCHIBATL (DU3HKO-XHMHUYESCKHE CBOMCTBa,
MPOIECCOB, peKOMeHIAaNMH ONTHMAIBHBIX MHapaMeTpoB LI | (GOpMBI HAXOXACHHS B IIPHPOJS U NpHMeHEHHE
Texnonorus MPOBeJSHUSI TeXHOJIOTHIECKOTO mporiecca; | Boibdpama, MOIHOISHA H HX CIUIABOB
MPOU3BOACTBA pa3sBHTHE CHCTEeMHOTO MBIIUICHUST, | YMeHMsI:  yMeeT  OOBSICHATH  (PU3HKO-
I[BETHBIX METAJUIOB HCCTIeIOBATEIBCKUX HABBIKOB. XMMHYECKHEe OCHOBBI IIPOIECCOB H3BJICUCHHS
IHocTpeKkBHINTHL: Conepxanue: CoBpeMeHHOS COCTOSIHHE | TYTOIUIABKHX METAIOB M3 KOPEHHBIX pyJd H
MeTastypradeckas MPOU3BOICTBA JITKUX MeTaJIoB. CBOMCTBA, CBIPLE, | IPOMBIMUICHHBLIX IPOTYKTOB,
SKCIIepTH3A ChIPBA, TeXHOJIOTHH IPOMBIIMIICHHOTO TMoNydeHHs Jierkux | Hapbmai: nprobpeTaeT HABBIKH
IPOAYKTOB M OTXOJ0OB | METaUIOB K3 PAa3IMIHBIX PyJ: SJICKTPOIHUTHYeCKHe | NpodecCHOHAILHO BLIGHpATH METOJUKH
A B IBETHOH CII0CcOOBI, XJIOPUPOBAHHE, BOCCTAHOBJICHHE JICTKHX | IpoBeJeHHs] HKCIEPHMEHTOB, METOMABI aHAJH3a
Py MeTaJUTyprUH, MeTaJUIoB, JISTHPOBAaHUS, padUHAPOBAHMS | MCXOJHBIX M KOHEUHBIX HMPOAYKTOB H METOMBI
N Penuxtamr- MeTaJUIoB H cIUIaBoB. OCHOBHOE, BCIIOMOTaTeIbHOS | TeOpeTHYeCKHUX HCCIIeJOBAHMUI;
MeTtanayprus MeTastyprust BIL/ ML e TeXHOJIOTHH B oGopyJoBaHHe. Hecnenopanue BIMSHHES | - OCO3HAHHO pEeKOMEHIOBAaTh ONTHMAaJIbHBIS
I[BETHBIX H TePHBIX JISTKHX KB M = [[BeTHOH MeTaJUTypIHH | IIApaMeTpOB Ha TEeXHOJOTMYECKHMe TOKa3aTelIH | MapaMeTpsl JUIA IPOBeJCHHUS TeXHOJIOTHISCKOTO 8,9
MeTaJUIOB MeTaJUIOB 3220 o nporecca. TexHoIOTHUeCKHe, TePMOAUHAMHICSCKHE | mpollecca MpH TOJydYeHWH BosbbpaMa U
= pacdeTsl, COCTABJIICHHEe MATepHATBHBIX, TeIUIOBBIX | MOJMOeHA;
—~ 6aaHCOB MOTYYCeHHS JISTKAX METaJUIOB. - pemats npodeccHoHAIbHBIS 33/1aUd B 00JIaCTH
e MeTAJUTypTHH BoJb(paMa U MOTHOICHA.

Kommerermi:  GopMHpYeT  KOMIIETSHITHH
aHANM3a W OIEHKH TEXHOJOTHH TIOMyYeHHs
JIETKHX METAUIOB W3 PYA W TPOMBINUICHHBIX
MPOYKTOB; HABBLIKH TEXHOJIOTHYECKHX
pAcUeTOB:  MATePHANBHOTO W TEIUIOBOTO
GalaHCoB.




Prerequisites:
Theoretical
foundations of
metallurgical
processes, Technology
of production of non-
ferrous metals

Purpose: acquisition of in-depth knowledge in the
field of obtaining light metals, forms of their
presence in nature, their application, physico-
chemical properties, methods of production;
recommendations of optimal parameters for the
technological process; development of systems
thinking, research skills.

Knowledge: the main theories and practice of
metallurgy of tungsten and molybdenum; the use
of magnesium and titanium; ways of ore
enrichment and production technology of
tungsten and molybdenum, methods of
separation and purification of tungsten and
molybdenum;

A Postrequisites: Contents: The current state of light metal | Skills: choose the physico-chemical conditions
= Metallurgical production. Properties, raw materials for the | forthe process and the methods for preparing the
N examination of raw production of light metals: aluminum, magnesium, | raw materials for smelting; Be abble to to
Metallurgy of Non- . LM = materials, products titanium, calcium, barium, beryllium, lithium, | perform physical and chemical calculations of
Light Metal BD// - . 1 . . . . . :
Ferrous and Ferrous M = and waste in non- rubidium. Technologies for the industrial production | the process; drawing up of a material balance; 8,9
Metallurgy EC = . . . . - L .. Lo
Metals 3220 o ferrous metallurgy, of light metals from various ores: electrolytic | analysis of existing promising technologies in
= Recycling methods, chlorination and reduction of light metals, | the production of tungsten and molybdenum, as
= technologies in non- alloying and refining of metals and alloys. The main | well as justification of the selection of the main
<t ferrous metallurgy and auxiliary equipment in the production of light | and auxiliary equipment for technological
metals. Investigation of the influence of parameters | processes.
on the technological parameters of the process. | Competencies: forms the competence to the
Technological,  thermodynamic calculations, | technology of obtaining light metals from ores
compilation of material and thermal balances for the | and industrial products are acquired; skills of
production of light metals. technological calculations: material and thermal
balances.
IIpepekBU3NTTED: MaxkcaTbl: OHIpICTIH THIMII TeXHONOTHsULIK | Bimimi: BepiareH caiblHABI Ke3iHAE SJICKT
MeTamTy prusuibik MPOIIECTEPi 3KSHE COPTTHI MPOKATTAY OHJIIPICI KoHE | KaGBIFBIH TAHIAY XKSHE JIOFAJIbI 60J1aT GaIKbITy
MPOTCCTEPIIH KYIO OHJIpiciHIeri Herisri kaOOpIKTap Typajibl | NeINiHiH NpodHUIiH ecenTey, Y3IiKei3 apekeTTeri
TEOPUSLIBIK, HETi3/1epi, TYCIHIKTepJI ~ KaJBINTACTBIPY;, KyHenmi oiay, | arperarrta GoJaTThl KYIO TEXHOJOTHICHIMECH
Tyeti MeTanmap w1 3epTTeYIILULK JAFAbUIAPLIH JaMbITY. TaHBICAIBL.
oHAIpy TexHosormsicsl | MasmyHbr: CopTTBI IpoKaT OHAIPY TeXHoJIorwsIchl. | Miemaimiri: BomaTs! y3/ikei3 Kyio mporeciniy
ITocTpexkBUBHTTED: CeKIMUILIK MeTaJAbl Ao IpokaTTay. CybIK XoHe | OasIKbITy, TOTHIFY TOTBIKCHI3IAHY IIePHOATAPBIH
Tyeti BICTBIKTAM MJIEKTeJITeH JKyKa KaGaTThl OojaT | Koca MaTepHalibl JKoHEe JKBLIy OaJaHCHIH
MeTaJUTy prHsIaFbl OHAIpY; KAJNBIH KaHBUITHIp, JKYKa BICTBIKTaH | skyprisy. MHJI3 merisri TapamJapbIH ecemtey.
MHUKI3aTTBIH, OHIMASD | HJISKTeJTeH Goar. Ipectey Typiepi. | MeTammapasl Kyiofa Ty3y JKOHE MaccalibIK
MeH KaJABIKTap/IbIH Ipodunbmepni,  mTaHragapApl,  KyOBIpJIApiabl | JKBLIIAMABIFBIH aHBIKTAybI HTepeIi.
METAJLTYPrUSIIBIK oHJipyre apHAJFaH skabapikTap. | Jdarapichl: BomaTTel y3aikci3 Kyro Gediriig
capanTamachl, TYCTi MukpoGaraapiama. ApKAJIBIK nUipMeHziep. | KoceiMmma KaGABFBIH ipikTey. Metamn emec
“ MeETaJLTy prUsSJaFbl Yaaikeis  kyto  omictepi. Ky  eHAipiciHIH | Kocmajap/bl aJIbIll TACTAYFA JAFAbLIAHABI.
= Penmkoumr- TeOpPUSIBIK, Herizuepi. Kymuel kyroo, MamuHana | Kysiperrimiri: [lalibimamanapipl OpokaTray
Kyro ennipici = TEXHOJIOTHSIIAP kanpinTay. KyiiMa Typiiepi. ApHaiibl Kyro oJlicTepi. | jkoHe  KYHO  TeXHOJOTHSIIBIK  INPOICCIHIH
Tyeri xome Kapa MEH COpPTThI KOS Py Cyp, wuiarim m?ﬁLIH, GomaT Ky#Ma, TYCTi | MaTepHAIIbIK TCHIEPIMiH eCemTey, TpOKaTTay
Metamiap MPOKATTAYIBIH BII/ PZh ™~ MeTallaplall  KyliMa 3kacay —TeXHONOTWUIAPL. | JKoHe Kyio )KaGL[LIFL.IHLIH KOHCTPYKTHBTIK 3.9
MeTa LTy prHsch! JKaGIBIKTapBI TK T 2 ApHa#ibl  KyI0 OJICTepiHIH  MHepCIeKTHBAJBIK | ecemTepiH JKYPTizy JIaFIbLTApbIH ’
JKoHE 3220 S GarbITTaphbl. JlaliblHIaMaIap/Ibl WISM/ICY KSHE KYIO | KaJIBIITACTBIPAIbL.
TEXHOJIOTUSICHI A MPOIECTEPiHIH TEXHOJOTHSUIBIK eceGiH KYpTizy;
i COpPTTHI TpOKar, KyIo JKaGABIKTAPLIHBIH

KOHCTPYKTHBTI ecelTeyJIepiH MBIFapy.




IIpepeKBH3UTHI: Hems:  dopmupoBaHMe  OpeAcTaBieHHH 06 | 3Hamms: 3HaeT TeXHOJIOTHH pa3HBKH CTAIH B
Teopemnueckue 5(hQpeKTHBHBIX  TEXHOJIOTHYeCKMX  IIpOIleccaX | arperaTtax HeNpephIBHOTO [eHCTBHS, pacdeTa
OCHOBBI MPOU3BOJACTBA H OCHOBHOTO OGOpYJIOBaHUS NIpH | mpodmist AyroBod CTAaJeIUIaBIILHOM IeUd U
MeTaJUTyprHIecKHX MPOU3BOJCTBE COPTOBOTO IpoKaTa M JHTeHHOro | moaGopa 5aeKTpooOOpyJOBaHHS HPH 3aTaHHOMN
MPOIECCOB, MPOU3BOJICTBA; Pa3BHTHE CHCTEMHOTO MBINUICHHS, | cajke.
Texnonorus HCCTIeIOBATEIBCKUX HABBIKOB. VYMennn: YMeeT IPOBOJUTh MATePHAILHOTO U
A MPOU3BOACTBA Conmepxanme: TexHONIOTHA  COPTONPOKATHOTO | TemrloBoro OGajlaHca Ipoliecca HENPEpBIBHOM
TexHOTOI S 1 Py I[BETHBIX METAJUIOB NpOW3BOACTBA. TowHAas MpoKaTKa COPTOBOIO | pasiMBKH CTaJIH, BKJIIOUAs epHO/bI IUIABJIC HHUS,
N IlocTpeKBU3HTHL: MeTawia.  IIpoM3BoACTBO  XOJIOJHO-, TOHKOH | OKHCIMTENIbHBIH " BOCCTaHOBUTEJIbHBIH
oGopynopaHue = o .. .
Metamtyprus COnTOROM BII/ TOS e Mertamwtyprudeckas ropsiueKaTHOH JIMCTOBOHM; TOJICTONMCTOBOH cTamu. | mepuoapl. PacueT ocHOBHBIX y310B MHII3.
LBETHBIX U YePHBIX o OI;CaTKI/I " KB PLP 3 DKCTIePTH3A CHIPDS, Bunet TIPeCCOBAHMUSL. O6opynopanue st | OnpesenieHue MaccoBoM (BecoBoi) U MHeHHOH 8,9
MeTaJUIOB nII)/ITeﬁHoro 3220 o IPOAYKTOB M OTXOJ0B | Ipom3BojacTBa  mpodmied, MNpyTKoB, Tpy6. | CKOPOCTH pa3iMBKH MeTaJUIa.
IDOM3EOICTEL = B HIBeTHOH IIpomuska. Bamounsie CTaHBL Metoapl | HaBbiku: IlpuoGpetaeT HaBBIKH —T0jaGopa
P 4 —~ MeTaJUTyprUH, HETIPephIBHOTO JIUThA. TeopeTHUecKkHe OCHOBBI | BCIIOMOTATeTIBHOTO 00OpYNOBAaHHSI yYacTKOB
wy v 2
= Penuxtamr- JIUTeHHOTO NPOM3BOJACTBA. BHIBIL, CIIOCOOBI JIHUTHS. | HENPEpLIBHOH pasIMBKH CTalH.  Y/ajieHHe
TeXHOJIOTHH B TexHoNOTMH TNPOU3BOJACTBA OTIMBOK H3 CEpOTO, | HeMeTa/UIMYeCKHX BKIIIOUCHHH.
[[BETHOH METAJUTypIHH | KOBKOTO UyIyHA, CTAJBHBIX OTJIMBOK, IIBeTHBIX
MeTaJUIoB. IIpoBenenue TeXHOJOTHICCKHX
pacueToB IPOIECCOB MPOKATa, JITHS 3aroTOBOK;
KOHCTPYKTHBHBIX pacdeToB MPOKATHOTO,
JUTeHHOTO 060PyJOBAHHS.
Prerequisites: Purpose: formation of ideas about effective | Knowledge: knows the technologies of casting
Theoretical technological processes of production and basic | of steel in aggregates of continuous action;
foundations of equipment in the production of long products and | calculation of the profile of the arc steel furnace
metallurgical foundry production; development of system | and the selection of electrical equipment for a
processes, Technology | thinking, research skills. given cage.
of production of non- Contents: Technology of long-range rolling | Skills: Conducting the material and thermal
ferrous metals production. Precise rolling of high-grade metal. | balance of the continuous casting process of
Postrequisites: Production of cold-hot-rolled sheet steel, thick- | steel, including periods of melting, oxidation and
Metallurgical sheet, thin hot-rolled steel. Types of pressing. | reduction periods. Calculation of the main CCM
examination of raw Equipment for the production of profiles, rods, | units. Determination of the mass (weight) and
materials, products pipes. Firmware. Girder mills. Methods of | linearrate of metal casting. Selection of ancillary
and waste in non- continuous casting. Theoretical foundations of | equipment for the continuous casting of steel.
ferrous metallurgy, foundry production. Sand casting, machine molding. | Removal of non-metallic inclusions.
Recycling Types of casting. Special casting methods. | Competencies: forms the competence to
A technologies in non- Technologies for the production of castings from | calculation of the material balance of the
= ferrous metallurgy gray, ductile iron, steel castings, non-ferrous metals. | technological process of rolling and casting of
Technology and = o, L . . . . . .
. Promising directions of special casting methods. | blanks; design calculations of rolling and casting
Equipment for = . . . .
Metallurgy of Non- . TEH = Carrying out technological calculations of the | equipment.
High-Grade BD/ & . .
Ferrous and Ferrous . RFP = processes of rolling and casting of blanks; 8,9
Rolling and EC = . . . .
Metals Foundry 3220 @ constructive  calculations of rolling, casting
. = equipment.
Production A qup
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IIpepexBH3HTTED:
Mertamwtyprust
OHJIIpiCTepiHIH
MpoIECTePi MEH
arperaTrapbl, TYCTi
MeTaJgap oHAIpy
TeXHOJIOTHSICHL, Kapa

MakcaThl: METAUT YHTAKTAPHIHAH JKaHA VHTAK
MaTepHaiap MeH OyHbIMIapAbl alyAblH Kasipri
3aMaHFBl  TYKBIPHIMIAMANAPHIH  KAJBIMITACTBIPY;
TEXHOJIOTHSUIBIK TIPOICCTEP/IH HErisri, KOCAJIKbI
JKaOMBIKTAPBIH  TAHJIAY JAFBLIAPBE, HPOIECTIH
GaNaHCTHIK eCeNTepiH OopbIHNAy; JKyHeni oiinay
JKOHE 3epTTeY JMAFAbLUIAPHIH JTAMBITY.

Bimim: jxaHa yHTaK MaTepHaiapbl MCH MeTaJll
YHTAKTapblHAH JKacajfaH OyHbIMmapIpl aiyra
acep eTeTiH Herisri dakropiaapapl Gijei;

-Kapa MeTaJUTypTHUSIAFbl YHTAKTap/IbIH Gu3HKa-
XHUMHUSUTBIK ~ KACHeTTEpiH, TPOIECTIH HErisri
3aHABUIBIKTAPBIH TYKBIPBIMAAY,

- Oenrinmi Gip TEXHOJOTHSUIBIK IMPOLECC YIIH

" MeTaJljap OHAIpY MasMyHBI: YHTaKTbI ~ MaTepHaiap  MeH | JKaOJBIKTBIH OHTAMIbI  yiUIeciMiH  aHBIKTaH
o TeXHOJIOTHSIChI 6¥I7].]>IM£[3..p£[I>I OHAIPYMH  (H3HKA-XHMHSUIBIK OTBIPEIT, ATITAPATTBIK JIU3aHHITBI JKy3ere achIpy
- IHocTpexkBH3UTTED: HeTi3gepli  MeH  TeXHOJNOTWSUIAPBL — MeTal | TociiJepiH cHIATIAy,
p Jlurutom ajiisl HeMece | YHTaKTapbIHBIH KacHeTTepi JkoHe oJlapasl Oaxpiiay | Ickepaiktep: Kapa MeTaJUTypTHsIIaFbl
TycTi sksHe Kapa R— KIT/ M - OHJIIPICTIK NPaKTUKA aicrepi. YHTaKThI KaIbITay. ¥.HTaKTL¥ anmapaTTap MeH TYp..]'Ii KOCATIKEI JKaOIBIKTAp BT
MeTasgap MeTamypris TK 4307 hAl aroMepaIHsay. KeyekTi emec yHTaK eHiMzepi | ecentey GoiipIHITa MIHETTep/ i MeIe aajIbl;
MeTaJUTypTHsICHI 3 oHAIpy ojicTepi. KaibIlChI3 YHTAK OHIMJEpIH | - aHBIKTAMAJIBIK JKOHE FBHUIBIMH 97eOHeTTepMeH
« OHJIPY (KOMIBIOTEPJIK TEXHOJIOTHS ). KOMITOHTTIK | JKYMBIC icTeH ajapr,
2 YHTaK MaTepHajap. Texnonoruswmblk | Jarapinmap:  JarfblIapabl  Hrepedi  OKeKe
2 oTeparusIapAbl asIKTay. Mateprangapaad | HalbIMAayJIapIbl YCBIHYFa, pedepar,
GyHBIMIap TbI mpecTey, arjoMeparsulay, | mpeseHTarms — TypiHge — pociMjeyre  OKoHe
MBIHBIKTHIPY JKOHE YHTAKTap ajly IpOLecTepiH oKy. | 3epTxaHaNBIK cabaKTap/a YChIHYFa KaGlIeTTi.
- Ky3bIpeTTepiHe colikec Kacibum MiHmeTTEpai
memme ajJajpl.
KysbiperTepi: Kapa MeTaJUTypris
YHTAaKTapbIHbIH (QU3HKA-XAMHUSIILIK KaCHeTTePiH
eCeNTey KY3bIPSTTLINH KaJbIITACTHIPA/IBL.
IIpepeKBH3UTHI: ems: (dopmupoBaHue COBpeMeHHBIX | 3HaHMA: 3HACT OCHOBHBIC (DaKTODHI, BIIHSION[HE
ITpomeccs u arperaTel | IpeACTABICHHH IOIYUSHHsS HOBBIX HOPOIIKOBBIX | Ha MOJTydeHHE HOBBIX IIOPOIIKOBLIX MAaTepHAJIOB
MeTaJUTyprHIecKHX MaTepHaIOB M M3AeIMH W3 METAUTMYIeCKHX | M H3JeIHi U3 MEeTAJUIMUSCKHX MOPOIIKOB;
MIPOU3BOJICTB, MOPOIIKOB;  HABBIKOB  BBIOOpa  OCHOBHOIO, | - (hopMynHpoOBaTh OCHOBHBIC 3aKOHOMEPHOCTH
Texnonorus BCHOMOTaTeJIbHOIO 06opyRoBaHHS Ui | mpomecca,  (DM3HKO-XHMHYSCKHX  CBOMCTB
MPOU3BOACTBA TeXHOJIOTHISCKHX MPOIECCOB; BBITIIOJIHEHHE | HOPOIIKOB B UePHOU METAaUIypIHUH;
I[BETHBIX METAJUIOB, GalaHCOBBIX  pacdeTOB  Ipollecca;  pasBUTHe | - OIIHCHIBATH CTI0CO6BI peanu3anuu
Texnonorus CHCTEMHOIO  MBINLJICHHS,  HCCJIGHOBATeNILCKHX | ammapaTypHOro — oQOpMIICHHS,  ompemesisist
MPOU3BOJICTBA UePHLIX | HABHIKOB. ONTHMAIbHO® COUYeTAaHHe OCOpPYHOBaHHS ML
MeTaJUIoB Conmepxanme:  OH3MKO-XMMHYECKHE  OCHOBBI, | KOHKPETHOIO TeXHOJOTHUESCKOTO IPOIlecca;
IHocTpeKkBHINTHL: TeXHOJIOTHH MIPOU3BOJICTBA MOPOIIKOBBIX | YMeHHMA: yMeeT pemmaTh 3aJaddl IO pacueTy
ITpenaunioMHas WK MaTepHasoB, m3fenmi. CBoHcTBa META/UTMISCKHX | ammapaToB H PpasIMYHOTO BCIIOMOTATEJIHLHOTO
- MPOU3BOACTBEHHAS MOPOIIKOB W MeToJbI HX KoHTpossi. PopMoBaHMe, | oSopygoBaHHs B UepHOM MeTaJUTypIHH;
o IIpaKTHKA crekaHHe HopomrkoB. CrHocoGbl MHPOW3BOACTBA | - yMeeT paboTaTh O CHPaBOYHON M HaydHOH
a 6eCIIOPHCTHIX MOPOIMKOBBIX H3JeMH. | JUTepaTypoH;
o HsrotoieHne MOpOMKOBBIX m3fenuii Oe3 dopM | HaBbmm: npuoGpeTaeT HAaBBHIKH CIOCOGEH
MeTtanayprus Topormosas T/ M = (KOMIIBIOTepHBIE ~ TeXHOJOTHH). KOMIO3ZHTHBIE | NIpeACTABHTH JHYHBIE CYXISHHS, OQOPMHTH B
I[BETHBIX H TePHBIX MeTamypris KB 4307 " MOPOIIKOBBIS MaTepHabL. Quuumusle | BHAe pedepaTa, IPe3eHTAI[HH H IPeACTABHTH Ha
MeTaJUIOB 3 TeXHOJIOTHUSCKHe Ollepallud. M3ydeHne mpomeccoB | JabopaTOPHBIX 3aHITHSX.
g MPeCcCOBAHUSI, CIICKAHMS, YIIPOUHSHHS M3JeIUi H3 | - cmocoGeH pemaTs NpodecCHOHANBHbIE 3a0aU0
2 MaTepHaJIOB U NOJIyIe HHe MOPOIIKOB. B COOTBETCTBHH C KOMIICTCHITHSIMH.
2 Kommetemipmmi:  GopMHpyeT  KOMIIeTeHIIHH

pacdeTa (PU3UKO-XUMHIECKHX CBOHCTB
MOPOIIKOB UepHOH METaJUTypTHH.




Prerequisites:
Processes and units of
metallurgical
production,
Technology of
production of non-
ferrous metals,

Purpose: formation of modern ideas of obtaining
new powder materials and products from metal
powders; skills in choosing the main, auxiliary
equipment for technological processes; performing
balance calculations of the process; development of
system thinking and research skills.

Contents: Physico-chemical bases and technologies

Knowledge: knows the main factors influencing
the production of new powder materials and
products from metal powders;

- to formulate the basic laws of the process,
physical and chemical properties of powders in
ferrous metallurgy;

- describe methods for implementing hardware

%23 Technology of of production of powder materials and products. | design, determining the optimal combination of
Q production of ferrous Properties of metal powders and methods of their | equipment for a specific technological process;
- metals control. Powder forming. Sintering of powders. | Skills: knows how to solve problems in
Metallurgy of Non- Podor b - g“ ?;s:l:zequisite;d . Methods of production of nonporous p(.)wder calc.ulating. devices and Vafious auxiliary
Ferrous and Ferrous - >gree or ustrial | products. Manufacture of powder produ(I:ts without | equipment in ferrous metallur.gy,
Metals metallurgy EC 4307 N Practice molds. (com.pl%ter. technology)..Composnf: powder | - .kno.vx./s .how to work with reference and
2 materials. Finishing technological operations. The | scientific literature;
= study of the processes of pressing, sintering, | Skills: acquires the skills to be able to present
3 hardening of products from materials and obtaining | personal judgments, formulate them in the form
g powders. of an abstract, presentation and present them in
laboratory classes.
- able to solve professional problems in
accordance with competencies.
Competencies: develops competencies in
calculating the physical and chemical properties
of ferrous metallurgy powders.
IIpepekBU3NTTED: MaxkcaThl: MOHbIH MeH GoJlaT eH/ipiciHiH Herisri | Bimim: moiibin MeH GonaT aiyra acep eTeTiH
Kacibu Garnapianran TCOPUSIIBIK,  JKOHE TEXHOJOTHSUIBIK —epeskesiepi | Herisri dakropiap/pl Giteni,
mIeT Tijl, Kapa TypaJibl TepeH OULTIM ally; KYMBIC ICTeNl TYPFaH | - MONBIHIBI KaJIIbIHA KEITIpY jkoHe Gojatr airy
MeTaJllap/abl OHAIpY MeTaJUTypTHSUIBIK, KOHABIPFBIIAPJArbl | IpOIeciHiH Heri3ri 3aH/IBUILIKTApbIH
TeXHOJIOTHSICHI, TeXHOJIOTHSUIBIK, ~ TIPOLECTepi  OKCISPHMEHTTIK | TYXKBIPBIMAAY,
Konseptep enpipici 3epTTeYJepi  YHBIMIACTBHIPY — 3KeHe  Gackapy | - Oenriyi Gip TeXHOJOTHSUIBIK HpoIece YIIiH
JKoHe 0O0JIATTHI GOUBIHIIA ©31H/TIK JKYMBIC JIaFIbLIIAPbL. JKaONBIKTBIH ~ OHTAMJIBL  YHJICCIMIH  aHBIKTal
Y3AIKCi3 KyIo Masmynbr: MeTamusl  aly  NPONESCTEpiHIH | OTHIPHIN, ammapaTTHIK AW3AMHILI XKY3eTe achlpy
TEXHOJIOTUSICHI TCOPHUSIBIK ~ HerizAepi. TOTBHIKTBIPFBINI  GaJIKy | TSCUIICSPiH CHIIATTAY,
IlocTpeKBU3UTTED: npotecci. MeTauIyprusublK oHpicTiH Oactankbl | IexepuikTep: Gonat JKOHE MIOMBIH
JIHIutoM aJiAbIHIaFsI matepuauapsl. Illo#ein >koHe OGonaT eOHAIpICI. | MeTa/UTyprHSICBIHAFLI ammapaTTap MeH TYpii
HeMece OHIpICTIK JloMeHIK npolecTi HHTCHCH(DUKAIIMSIIAY SMICTEpl. | KOCAIKBl KaOaBIKTapiabl ecentey OoibIHIIA
Taxipube, OTTeri-KoHBepTOpIIBL Hporecc. llemTepaiH Tynki | MiHASTTCpl MICIIE AJIA/IbI,
v JluccepTalusiHbI mporecTepi. DNeKTp NemTepinge GoyaT OHAIPY. | - aHBIKTAMANBIK JKoHE FHUILIMH d7eOHeTTepMeH
Q (>koGaHbI) X3y JKOHE AMBIK JKOHE BaKyyMIBIK HHAYKISUIBIK MEIITepAe | KyMbIc icTelf ayafpr;
- Kopray HeMece GonaTrTap MeH KopblTmanapAbl OankpiTy. JKorapsl | JarasLmap:  JarapUiapAbl  Hrepefi  JKeke
. o KeIIeHI] eMTHXAH/IBI camassl MeTaJgap/bl ATy ABIH 3aMaHayd | madbIM/ayJIapiabl YCBIHYFa, pedepar,
Tyeri xone kapa Io#ibIH jxoHe KIT/ ShB - JabIHAY JKOHe TexHosorusuiapel. [lofibiH MeH OGosar OasKpITy | mpeseHTamust  TypiHAe — paciMaeyre  koHe
MeTajiap N O A i LY . .
MeTa LTy prHsCh! Gouat eHpipici TK 4307 " TaICHIPY TeXHOJIOTHSICBIHBIH,  JTaMyBIH Tajjay. Herisri, | sepTxaHaJbIK gaGaKTap;[a YCRIHYFa Ka.61nem. .
2 KOCAJIKBI 3KaOIBIKTapIb] ecelTey JKoHe TaHay. - Ky3bIpeTTepiHe colKec KoCiOH MiHAeTTepAl
= memme ajJajpl.
Py KysbIperTijlikTep: IMOWBIH MEH GONATTHI Aty
) TPOLIECIHIH

TePMOTHHAMMKAJTIBIK
KOPCETKIITepiH ecenTey
KaJIBINTACTHIPAIbI

KY3BIPSTTUITH




IIpepexBUZHTHI:
ITpodeccronanbHo-
OpPHeHTHPOBAHHBIH
HHOCTPAHHBLIN SI3BIK,
Texuomorust
MPOU3BOJICTBA TePHBIX
MeTaJUIoB,

Henb: mnpuobpeTeHue IIyOOKHUX 3HAHUU 00
OCHOBHBIX TCOPETHUCCKMX H TeXHOJOTHUECKHX
[OJIOKESHUSIX [POM3BOJCTBA UYr'yHAa W CTalH,
HABBIKOB CaMOCTOSITSIILHON paboThI 1o
OpraHM3aIMH, YIPABICHUIO SKCICPHMEHTATBHBIX
HCCIICZIOBAHUM TEXHOJIOTHYCCKHMX IIPOIECCOB Ha
JIeHCTBYIOIMX METAUTYPTHUSCKUX arperarax.

3HaHM: 3HAST OCHOBHBIC (aKTOPLI, BIHSIOMHE
Ha II0JIyueHHe UyTyHa H CTaJH;

- dopMyIHPOBATh OCHOBHBIE 3aKOHOMEpPHOCTH
IpoIiecca BOCCTAHOBJICHHUSI UyTyHA U TTOJTyUeHHS
CTaNH;

- OIIHCHIBATH
anmapaTypHOTO

cnocoObl
odopmieHuS,

peajmsanuun
OLpeacIsia

Competencies: develops competencies in
calculating thermodynamic parameters of the
process of producing cast iron and steel

v Texnonorus Conepxannme: TeopeTHUeckHe OCHOBEI IPOIECCOB | ONTHMaibHOE CoUeTaHHe OOCOPYAOBAHMS IS

Q KOHBEPTOPHOTO BOCCTAHOBJICHHSI ~ MeTawioB.  OKHCIHTeTbHAS | KOHKPETHOIO TOXHOJOTHUESCKOTO IPOIlecca;
- MPOU3BOJCTBA U IUIaBKa. Hexomgnsle MaTepHa/bl | YMeHMsi: yMeeT pellaTh 3afaud IO pacueTy
Meratypris g“ HeTIpephIBHOU MeTaJUTyprHueckoro Ipou3Bo/cTBa. IIponsBojcTBa | ammapaToB H pasIHYHOTO BCHOMOFaTeJ'ILHOFIO
[BETHBIX H GepHBIX IIpomsBoncTea 1/ PCS - PAa3IUBKHU CTAH gyryHa H CTadu. MeTomapl I/IHTeHCI/I(i)I/IKaI_II/II:I 0GOpyIOBaHHSI B METAJLIYPIHH CTAJIH M IyTyHa;
METAIIOR qyTyHa ¥ CTaJA KB 4307 N IlocTpexBH3NTHL: JIOMEHHOTO TIporiecca. KHUcopoTHO-KOHBEpTEpHBIH | - yMeeT paboTaTh CO CHPaBOYHON M HAyYHOM

2 ITpenaunioMHas WK nporecc. Ilomosele mpomecchl. IIpousBojcTBO | JmMTepaTypoif;
= MPOU3BOACTBEHHAS CTAJH B DJIGKTPUYECKHX IeuaxX. BrimnaBka craned, | HaBpmm: npuoGpeTaeT HAaBBHIKH CIOCOGEH
3 npakTuka, Hammcanwe | CIUIABOB B OTKPBITHIX M BAaKYYMHBIX HHAYKIIHOHHBIX | TpeACTABHTH JHUHbIE CYXISHHS, OQOPMHTH B
0 W 3aIuTa AUIUIoMHOHM | medax. CoBpeMeHHbIe TeXHOJIOTMH IONydYeHHs | BHAe pedepaTa, Ipe3eHTAlMH H IPeACTABHTH Ha
paGoThI (TIPOSKTa) WIIK | MeTAJUIOB BBICOKOTO KadecTBa. PacueT, mojabop | naGopaTOpHBIX 3aHTHSX.

MOATOTOBKA U ¢/lada OCHOBHOTO, BCIIOMOTATeILHOTO 000PYJOBAHHU. - cIlocoOeH pelnaTh MpodeccHOHabHbIE 3a1aUH

KOMIUIEKCHOTO B COOTBETCTBHH C KOMIICTCHITHSIMH.

SK3aMeHa Kommetemipmmi:  GopMHpyeT  KOMIIeTeHIIHH
pacdeTa TepMOAMHAMHUSCKHX IoOKasaTelel
mporiecca Moy IeHHs TyTyHA U CTAJH.

Prerequisites: Purpose: to acquire in-depth knowledge about the | Knowledge: knows the main factors influencing

Professionally oriented | basic theoretical and technological provisions ofthe | the production of cast iron and steel;

foreign language, production of cast iron and steel; skills of | - formulate the basic laws of the process of

Technology of ferrous | independent work on the organization and | reducing cast iron and producing steel;

metals production, management  of  experimental studies  of | - describe methods for implementing hardware

Technology of technological processes at operating metallurgical | design, determining the optimal combination of

converter production units. equipment for a specific technological process;

and continuous casting | Contents: Theoretical foundations of metal | Skills: knows how to solve problems in
of steel recovery processes. Oxidative melting. Raw | calculating apparatus and various auxiliary

Postrequisites: Pre- materials of metallurgical production. Production of | equipment in the metallurgy of steel and cast

graduation or cast iron and steel. Methods of domain process | iron;

industrial practice, intensification. Oxygen converter process. Hearth | - knows how to work with reference and

Writing and defending | processes. Production of steel in electric fumaces. | scientific literature;

%23 a thesis (project) or Smelting of steels and alloys in open and vacuum | Skills: acquires the skills to be able to present

Q preparing and passing induction furnaces. Modern technologies for | personal judgments, formulate them in the form

- a comprehensive exam | obtaining high-quality metals. Analysis of the | of an abstract, presentation and present them in
Metallurgy of Non- Production of g“ development of ca.st iron and . steel smeltipg laboratory classes. . .
Ferrous and Ferrous cast iron and PD/ PCIS - tech.n.ology. Calculatlon and selection of the main, | - able to s.olve profess.lonal problems in

Metals steel EC 4307 " auxiliary equipment. accordance with competencies.
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IIpepexBisHTTEP:
Mertautyprusigarst
JKBLTY JKOHE Macca
aJMacy mporecTepi
MeH aImapatTTapbl,

MaxkcaTbl: TYCTI MeTAIJapAbsl OHAIPYre KaThICTHI
METAJLTYPrUSIIBIK Ke3eHHIH Herisri JKOHE
TCXHOJOTHSUIBIK,  KaOJBIKTApBIH  TaHgay JKOHE
ecenitey GOMBIHIIA TEPeH TEOPUSUIBIK OiliM MeH
[IPAKTHKAJIBIK, JAFIbLIAPIABI MEHIepY; KYie i oinay

Bimimi: MeTawTyprmsuislk  Kalita Kacayra
IMHAKI3aTTRl  JafbIHTANTEIH  MeTAaUTypTHSIIBIK
KOH/BIPFBIIAPABIH KOMeTIMeH TaHJAIl OHIIpY
JKOHE HeTi3ri KOHABIPFBLIApABI ecelTed aiy,
MeTaJUTypTHsUIbIK KalTa JKacay arpeTaTTapbIHBIH

TYCTI JTaFAbLIAPHI. KOMEPUIIU3ANUSICHIH Gite]Ti.
MeETaJLTy prUsSJaFbl MasMmyHbI: OHJIpicKe apHAJIFaH METALTYPrisUiblK | Mkemaimiri: DiekTpii  memTepAiH  Herisri
o MHPOMeTALTYPIHUIBIK | JKaOabIKTApIbIH (maiipragay JKaGOBIKTAphl, | HapaMeTpiepiH ecemrey, (TOK  KymIeHTy,
Tycti soHe kapa . E mporecTep, T[CMCHTATOPIAP, KPHCTALTH3ATOPIAP, PEAKTOPIap, | JMAMETP, — BAHHAHBIH OUIKTIr, BIIEKTPONT
MeTaTypras Tyeti = METAIUTYPrHsTBIK mauykTap,  OSJCKIpoJH3epiep,  OKCTpakTopiap, | nuamerpi, TabaHBl MeH (byTepo:aKa oJIIeMI,
CANACHIIATBL MeTaITyprust KIT/ T™P S nporecTepAiH XKeumy arjoMepalysUiay MallHHAIaphL, .peBepGepaTopm,IK, Tpchq)opMaTop MeH KpICKa OalaHBICTapbI
KoCHIOpHIHAPII TPOTIECTEPiHIN TK NZh = SHEPreTHKACHI WAXTAMBIK,  STEKTp  METTEpi, ~KOHBEpTSpICD, TaHaay) urepei. . . 16
KaBIKTAY KOHE HeTi3T1 4308 & IlocTpexkBH3NTTEP: BaniokoB mermi, aBTOreHJIK KORJILIPFBLIAp KOHE Jarapicer: TycTi MeTayuTyprus YmIin apTypa
ABTOMATTAHILIPY JKaGIBIKTapBI R Juriom AIIBIHIAFbI 1.6.) KOHCTDYKIIMSACEL, MAKCaThl JKOHE Maiiaiiany | TEXHOJIOTHSIBIK . GerrineynepMeH
- HeMece OHJIIPICTIK mapTTapbl  TYCTi  MeTajjapApl aly  YIIH. | MeTaUIyprmUIBIK IemTep[i xobajay IKoHe
= Toxipuoe, Ka6apikTapapig Ap TBIKIIBIIBIKTAPBI MeH | ecelTey AarAbIChl, KOHABIPFBI MEH Kypajijap
JluccepTanusiHbl keMmmimiktepi. TycTi  MeTangapapl  OHAIpYre | BJISMEHTI YINiH MaTepHabl TAHNAY NPUHIUIIH
(:k00aHbI) Ka3y KIHE apHAIFaH JKaOIBIKTap IbI JKeTUINipY | Ollyre AarbLIaHA/BL.
Kopray Hemece MePCIeKTHBAAphl MeH GarbiTTaphl. XKabapikrapapl | Kysipertimiri: OTbIH IIBLIFBIHAPBIH,
KeIIeHI eMTHXaH/TBI JadblHAay VIIIH MaTepHAa#apAbl Tapjgay, OTHIH | HEMITep/iH, AaIlmapaTTapAblH JKOHE KOCAJIKBI
JTaHbIHJAY KA HE HIBIFBIHBIH  SCENTeY, ICIITEP/iH, annaparTapblH | sKaGAbIKTAp/bIH HeTi3Ti raGapUTTiK eI eMIepiH
TaNChIPY JK9HE KOCAJIKBI KaOIbIKTap/IbIH Herisri raGapuTTik | ecemrey JIaF AbLIAPbIH MeHrepyai
OJIIIEeM/IePi. KAJIBIITACTLIPAIBL
IIpepeKBH3UTLL: ems: npHOOpeTeHIS YIIyGIeHHBIX | 3HAHMS: 3HAeT OCHOBHBIC (DAKTOPSHI, BIHIOMHE
Temmo u TeOpeTHIeCKUX 3HAHHWH, NPAaKTHUSCKHX HABLIKOB | Ha QyHKIMOHHpOBaHHE 00OpYIOBAHUS,
MaccooOMeHHbIS BBIGOpa M pacueTa OCHOBHOTO, TeXHOJOTHUYSCKOTO | - (hopMyNHpoBaTh OCHOBHBIC 3aKOHOMEPHOCTH
MPOIECChI ¥ anmapaThl | o0OpYJOBaHHSI  METAUTypTHYeCKOro  Iepejeda | mpomecca, (QH3HKO-XHMHUYSCKHX IIpeBpalleHHIH
B MeTAJUTyprHUH, OpHMEHHTeIbHO K TPOHM3BOACTBY  IBETHBIX | MaTepHaloB H  MpPOAYKTOB B  IIBETHOH
ITapoMeTaUTypruUeck | MeTaJUIOB; HABBIKH CHCT@MHOTO MBINIICHHUSL. MeTaJUTypTHH;
He IPOIIEeCCHI B Conmepxanue: YcTpoHcTBO, HasHAUeHHe, YCJIOBHA | - OIIHCHIBATH CTI0CO6BI peanu3anuu
IBeTHOH paGoTbl  MeTaJUTypTHISCKOro obopyaoBaHHs | ammapaTypHOTo  OGOpPMIICHHS,  OLpeesii
MeTaJUTyprUH, (HoaToTOBHTEIFHOE 00OpYJOBAaHHE, IIEMEHTATOPHI, | ONTHMajbHOE CoUeTaHHe OOCOPYAOBAHMS I
TennosuepreTuxa KPHCTAJUTH3aTOPEL, PEaKTOpEL, MaYyKH, | KOHKPeTHOTO TeXHOJIOTHIECKOTO IpoIecca;
MeTaJUTyprHIecKHX SJIeKTPOJIH3ePHL, SKCTPAKTOPLI, arjiOMepallHoOHHbIe | YMeHHf: yMeeT pellaTh 3aJaud IO pacdeTy
MPOIECCOB MAIlTHHEL; oTpakaTeJbHbIe, MmaxTHbIe, | alNapaToOB H pPAa3IHIHOIO BCIOMOTATeILHOTO
IHocTpeKkBHINTHL: SJIeKTpUYecKHe  Iedd,  KOHBepTephl,  Iedb | 00OpYHOBaHHS B I[BETHOH MeTaJUTypIHH;
o ITpenaunioMHas WK BanrokoBa, aBTOT¢HHBI® arperatel M Jp.) JUIA | - yMmeeT paboTaTh cO CHpaBOUHON M HaydHOH
Oopyiosatie u g MPOU3BOACTBEHHAS MOJIyYeHHs] ILBETHHIX MeETAUIOB. JIOCTOMHCTBA, | JIMTepaTypoili;
ABTOMATHEALIS OcHoBHOE = P aKTHKA, HanncaHHue HeJocTaTKH  obopygoBanus. Ilepcmextussl u | HaBbmkm: npuoGpeTaeT HAaBBHIKH CIOCOGEH
MeTALTY prHUCCKHX obopynoBaHHe T/ OOoP S U 3aIllUTa JUIUIOMHOHM | HampaBieHHs COBEPIISHCTBOBAHHUS OOOPYNOBAHUS. | NMpeACTABHTH JIHUHbIE CYXISHHS, 0QOpPMHTH B
IpeMpHSTHE B TpOLECcoB KB CM = paboTsI (ipoekTa) win | BriGop MaTepHaJioB i1 M3TOTOBJICHWS | BHAe pedepaTa, IPe3eHTAlMH H IPeACTABHTH Ha 15
ImeTHOH K YepHO# IBeTHOH 4308 R MOATOTOBKA U ¢/lada 00OpyJOBAaHHS,  PacUeThI pacxoja  TOILIHBA, J1a60paTOPHBIX 3aHATHSIX.
MeTaTyprHH MeTaJUTypraH K KOMIUIEKCHOTO OCHOBHBIX Ta0apHUTHBIX pa3MepoB Ieuel, anmapaToB | - cmocoGeH pemaTh NpodeccHOHANBHbIE 3a1aU0
- SK3aMeHa M BCLIOMOTATeJIFHOTO 060pYAOBAHHSL. B COOTBETCTBHH C KOMIICTCHITHMH.
A

Kommetemipmmi:  GopMHpyeT  KOMIIeTeHIIHH
pacdeTa  pacxXoJOB  TOIUIMBA,  OCHOBHBIX
raGapUTHBIX pa3sMepoB IIedel, ammapaToB H
BCIIOMOTATeJIBHOTO 0G0pYIOBaHHS.




Prerequisites: Heat and
mass transfer processes
and apparatus in

Purpose: acquisition of in-depth theoretical knowledge
and practical skills in the selection and calculation of
basic and technological equipment of metallurgical

Knowledge: the design of the units to the
metallurgical division, be able to calculate the
main equipment and select the auxiliary

metallurgy, . processing in relation to tjhe Productlon of non-ferrous metallurgical equipment for the preparation of
= Pyrometal.lurglcal metals; skills of system thinking. . B raw  materials for the metallurgical
e processes in non-ferrous | Contents: The device, purpose and working conditions transformation
Equipment and : “ metallurgy, Thermal of metallurgical equipment (preparatory equipment . ” :
quipmer Basic i £y, 1he g qup (prep 1y equipment, | i calculation of the main parameters of
automation of . — power engineering of cementators,  crystallizers,  reactors,  pachuca, . .
. Equipment of o ; S . . electric fumaces (voltage current, diameter, bath
metallurgical P ¢ PD/ BEP 2 metallurgical processes electrolyzers, extractors, sintering machines; reflective, heisht electrode  di ter. bott d i 16
enterprises in non- rocesses o EC NFM = Postrequisites: Pre- mine, electric furnaces, converters, Vanyukov’s o1g t,.e cctrode diameter, bottom and lner
P Non-ferrous R : : : y : ; ’ : dimensions, transformer selection and network
ferrous and ferrous Metall 4308 g graduation or industrial furnace, autogenic aggregates, etc.) for the production i 4
metallurgy clallurgy ) practice, Writing and of non-ferrous metals. Advantages and disadvantages of | COtte):
T . . . . . i .
0 defending a thesis the equipment. Prospects and directions of | Competencies: forms the competence to the
(project) or preparing improvement of equipment for the production of non- | principles of choosing materials for structural
and passing a ferrous metals. Selection of materials for the | elements and equipment, the skills of calculating
comprehensive exam manufacture of equipment, calculations of fuel | and designing metallurgical furnaces of various
consumption, the main dimensions of fumaces, | technological purposes for  non-ferrous
apparatuses and auxiliary equipment. metallurgy.
IIpepexBuzUTTED: MakcaTbl: TYCTi MeTAJapAbl OHAIpYre KarbicTel | Bidimi:  MeTawIyprusiblk — Kailita  sKacayra
MeTasuTy prusIbIK ME TaJUTyPTHSUTBIK KE3eHHIH Herisri KOHC | IMMKI3ATTBI — JaHBIHZAWTHIH — MCTAJUTYPTHSUIBIK
oHipicTiH TEXHOJIOTHSUIBIK, JKAOABIKTaPhIH TAHJAY XKOHE CCENTCeY | KOHABIPFHIIApABIH KOMETIMEH TaHJAI OHAIPY JKOHS
arperaTTapbl MeH GOMBIHIIIA TEPCH TCOPHSUTBIK OUTIM MEH NPaKTHUKAIBIK | Herisri KOH/IBIPFBUTAP b ecenTel aiy,
TpomecTepi JaENBIIAPABL MEHIEPY; JKYHerni oiilay JarABUIAPHL METa/UIyPIHUIbIK KafTa JKacay arperaTTapbIHEIH
> S o
MeTanty prusubiK Masmynbr:  OHZipicke apHAIFaH METaUTYPTHSUIBIK | KOMEPITH3AMHSCHIH Gie/.
< ypricTeprin JKaGIBIKTapIbIH, (maubIHzay skaGapikTapsl, | Miemaismiri: OnexTpmi  WEWITepAiH — Herisri
: ~ . . HEMCHTATOPIAp, KPUCTAIUIH3ATOPIIA CaKTOPIIA] MapaMETPIIepiH eCenTey, (TOK KYLICHTY, JHAaME
Tyeri :xone Kapa a TCOPHAIBIK HOTT3/16PL TMavyKTa P p;ner OJTH3EPIIE P p;ch aKmpnap, BaEHaHIT,E{ gI/IiKTiI‘i SJ?IIG,K( of gnaMey,i Ta6a11{113,;
MeTaJUTy pryst Mertamtyprusun h — IocTpexkBUBHTTED: HIYKTAp, i P p., ™ pJap, § P Pt
MZ o arIoMepalHsUIay MANIMHANAPH;, PEBEPOCPATOPIBIK, | MeH ¢yTepoBKka emiemi, TpaHchOPMATOpP MCH
caJlachIHAAFbI BIK JKaO/BIKTap BII/ N JTHIUIOM AJBIHNAFbL . . )
. M g A IMIAXTaJIBIK, IEKTp MEMITePi, KOHBEPTEpIep, BaHIOKOB | KbIcKa GaillaHBICTapAbI TAHJAY) HICPEHL. 9
KOCIIOPBIH/IAPIbI MeH TK iy HeMece OHJIPICTIK : : G . Tveri : :
5 4308 =4 ¢ memr, AaBTOTGHAIK  KOoHABIPFsUIap okome 1.6.) | Marabicbr: Tycri Metamwiyprus ymne opTypiii
JKaOBIKTAY JKOHE MalllHHajIap = Toxipube, KOHCTPYKIHUSICHI, MAKCAThI JKOHE MalJaaHy [IapTTaphl | TECXHOJOTHSUIBIK GCITUICYICPMEH METAIUTY PrUSUIBIK,
ABTOMATTAHIIBIDY ; HHCCePTaHHﬂHBI TYCTi MCTAIZapasl  amy YIJ_[iH. }KaGL[LIKTap;[LH{ r[eLHTep;[i )1(06anay JKOHE  €CCHTEY  JAFAbICHL,
<t (:k00aHbI) Ka3y KIHE apTHIKMIBUTBIKTapsl ~ MeH  kemmmmikrepi.  Tycri | KOHABIPFBI MCH  Kypajjap  OJICMCHTI  YINiH
Kopray HeMece METANAapABl  OHAIPYre apHANFaH OKaOIBIKTAPAB | MaTepPHAIBI TAHJAY NPUHIHIIH KaTBIPTACTHIPA/IBL
KelIeH i eMTHXAHbI JKETULIPY — mepeneKkTHBamapbhl  MeH  Garbitrapsl. | Kysiperrisiri: OTBIH IIBIFBIHBIH €CCNTCY; HETI3ri
JadbIHAY JKoHE JKaGapikrapapl JaiibIHay  YIH MATEPHALIAPABL | jKOHE KOCAIKBI JKaGABIKTAPABIH, METAIUTYPHSUIBIK
TATICHIPY TAHAZy, OTHIH INBIFEIHBIH  CCCITCY, ICIUITCPAH, | arperarrap MeH MaIIMHAIAPABIH KOHCTPYKTHBTIK
anmapaTTapAbIH XKOHE KOCATKBI XKAOABIKTAPABIH HeTi3ri | enmemaepin ecerrey JAFBUTAPBIH
raGapHTTIK eJIIeM/Iepi. KaJIBIITACTBIPAJIBL
IIpepexBUZHTHI: Hems: TIpuobpeteHue TEOPETUYECKHUK, | 3HAHHUA: 3HACT OCHOBHEIC (DaKTOPHL, BIHSIOIIHE Ha
IIpomecchl U arperaThl | HpaKTHYECKUX 3HAHMH B 0GIAacTH pacdeTa, BbIGopa | (YHKUHOHHpOBaHHE 0GOPYIOBAHHUS,
METAJUIyprHYeCKUX OCHOBHOTO M TEXHOJIOTHUYECKOro oGopyJaoBaHus | - (opMyTHPOBaTh  OCHOBHEIC 3aKOHOMGPHOCTH
TIPOU3BOJICTB, METAJUTyprHUYeCKOro Iepeseia NMpUMeHHTeIbHO K | TPorecca, (HIMKO-X MMHYCCKHX  IPEBPaICHUE
TeopeTnueckue NpOM3BOJICTBY ~ IBETHBIX, WYEPHBIX MeTa/ulop; | MATCPHAIOB H npo;[g KIOB B IIBCTHOU MOT/UTypTHH,
OCHOBBI HABBIKH CHCTEMHOTO MBITIICHHSL. - OIHMCBIBATE CIOCOOBL pCaTH3AINH ATLIAPATYPHOIO
. | odopMiIeHHS, OMPEREILT ONTHMAIBHOS COUCTAHHES
MeTaJUTyprHIecKHX Conepxanue: OCHOBBI paIHoOHaIbHOH
= 0GOPYIOBAHHS iiC KOHKPETHOTO
MPOIECCOB SKCIUTy ATAIIHA u MO/IepHA3AIIUH .
OGopy noBanue 1 “ IHocTpeKkBHINTHL: MeTaJUTyprHueckoro  0GopyTOBaHUSL MAIIHH, | oo HoTHHIGCROTO TIpOTEec;
aBTOMATH3AIHS MeTamnyprudec z I P . u P i ’ " | YMenns: yMeeT peImaTh 3ajauM MO PacyeTy
- e ol BIL/ MO > peIUILUIOMHAST I 3ydeHHe KOHCTPYKITHH, DAATHBIX | 41ianatos B pasiHMHOTO  BOMOMOTATENBHOLO
AJLTYp © s ol M ° MPOU3BOACTBEHHAS XapaKTepHCTHK u ocoGeHHOCTeH 06OPYIOBANHS B IBETHO i METaIITypIHEL 9
IpeAIPHATHH B obopynoBaHHe
peAlp . PYA 4308 = npakTuka, Hanucanue | GyHKIHOHUPOBAHHS OCHOBHOTO | Happikm: mpHOGPETACT HABBHIKH IPEACTABHTD
LIBSTHOU M YCPHOU H MallluHbI ~ H 3aIUTa JTHILTOMHOM METAJLTYPrHYECKOT0 0G0pyI0BaHAs (INIABWIbHBIX M | junEe CyRICHHS, oQOPMHTh B BHAC pedpepara,
MeTaJUIypruu = paGoThI (IPOEKTa) WK | OGKMIOBBIX MedUeH, KOHBEPTEpPOB, THAPO- M | NpeseHTAMHM M TPEJACTaBUTh Ha JaGOPaTOPHBIX
= MOATOTOBKA U ¢/lada SJIeKTPOMETAJUTYpITHUSCKAX ~ arperaToB, MAllHH | 3aHSTHSIX.

KOMIIJICKCHOT'O
SK3aMCHa

HETIpepbIBHOH pa3/MBKH MeTajUla, IIPOKATHOE
o0opyJoBaHHE, CHCTeM IBbLICTa300YHCTKH H Jp.).
ITpoBe/ieHHe pacueToOB PacXo10B TOIUIHBA; pacueTa
KOHCTPYKTHBHBIX pa3sMepoB OCHOBHOTO,
BCHOMOTaTeJIbHOIO 06opyAOBaHHS,
MeTaJUTyprHUecKHX arpeTaToB H MalIdH.

- CHOCOGCH pelaTh NPod)eCCHOHAIBHBIE 3aaUH B
COOTBETCTBHH C KOMIICTCHITHMH.

KomnereHuun: GopMHPYET KOMIICTCHI[HH PacyeTa
PacxofoB TOIUTHBA; PAacuyeTa KOHCTPYKTHBHBIX
Pa3MEpPOB  OCHOBHOTO H  BCHOMOTaTETIBHOTO
0GOpYIOBaHHS, METAJUTYPrHUSCKHX Aarperatop H
MaIlHH.




Equipment and
automation of
metallurgical

enterprises in non-
ferrous and ferrous
metallurgy

Metallurgical Equipment

and Machinery Rl

MEM 4308 6

45/-/30/60/15/30

Prerequisites: Processes
and aggregates of
metallurgical productions,
Theoretical Foundations
of Metallurgical Processes
Postrequisites: Pre-
graduation or industrial
practice, Writing and
defending a thesis
(project) or preparing and
passing a comprehensive
exam

Purpose:  Acquisition of theoretical and
practical knowledge in the field of calculation,
selection of basic and technological equipment
of metallurgical processing in relation to the
production of non-ferrous and ferrous metals;
skills of system thinking.

Contents: Fundamentals of rational operation
and modernization of metallurgical equipment
and machines. Study of structures, various
characteristics and features of the functioning of
the main metallurgical equipment (melting and
firing  furnaces, converters, hydro- and
electrometallurgical units, continuous casting
machines, rolling equipment, dust and gas
cleaning  systems, etc.). Carrying out
calculations of fuel consumption; calculation of
the structural dimensions of the main and
auxiliary equipment, metallurgical units and
machines.

Knowledge: the design of the units
to the metallurgical division, be
able to calculate the main
equipment and select the auxiliary
metallurgical equipment for the
preparation of raw materials for the
metallurgical transformation.

Skills: calculation of the main
parameters of electric  furnaces
(voltage current, diameter, bath
height, electrode diameter, bottom
and liner dimensions, transformer
selection and network cotte). the
principles of choosing materials for
structural elements and equipment,
the skills of calculating and
designing metallurgical furnaces of
various technological purposes for
non-ferrous metallurgy.
Competencies: forms the
competence to calculation of fuel
consumption; calculation of the
design dimensions of the main and
auxiliary equipment, metallurgical
units and machines.
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