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JJIeKTHBTI MOHAEP KAFAJIOrbI
KaTaJior 3JIeKTHBHBIX JHCIHILIHH
Catalog of elective disciplines

Bakanaspuat/bakanaspuar/ Baccalaureate

Bazoapnama Oenzelii/YposeHb npozpammsl/ Program level:
6B072 Omnaipic koHe 6H/IeY cajialaphbl

Jlaapnay 6aselmblHbIK KOOb JicoHe amaybl
Koo u k1accuukayus HanpagieHud Nno020moeKuU 6B072 IIpou3BoacTBeHHbIe N 06pabaThiBalouie OTPACTH
6B072 Manufacturing and manufacturing industries

Code & classification of training direction
6B07214 — MeTa/L1yprus
Baz0apnramanbily amaysl Jcane KOObl
6B07214 — MeTatyprus
K00 u HaumeHO8aHue npozpammbel
6B07214 — Metallurgy

Program code and name

OKyFa TYCKEH JbUIbI / Ton nocryruienns / Year of admission — 2025



IMonnin uuKIbI / IMounin koawI / IMonpepain araywor / Kpeaur Kype / AxkagemMusiiibl | OKbITY TiJi / IIpepexBu3uTTEp / MocrpexBusurrep/
Huxa qpucuuniaun / Koa mucuumiauner / HaumeHnoBaHue caHbl / Kype / K Mep3im / S3bIK IMpepexkBU3UTHI / MocrpexBusut/
The cycle of Discipline code JUCHATLIUH / Koauuecr. Course AKkajgemMu u3yvenust / Pre-requisitions Post-requisitions
disciplines Name of disciplines | kpeautos / yecKmii Study
Amount of nepuon / language
credits Academic
period
JKOIT/OOJI/GED ETK/EBZh/ ELS DKOJIOTHS KOHE 5 Binim Binim Binim Maremaruka/ Mertannyprusarst
TIPLIUTK Kayinci3airi / AITyIIBIHBIH AITyIIBIHBIH QJTyIIBIHBIH Maremaruka/ eHOexTi Kopray/ OxpaHa
Okosorus u TaHIaybl TaHIaybl TaHIaybl Maths TpyZda B
6e3omacHoOCTh Ooitpiama / Ooitpiama / OoiibiHmIa / Mmetamtyprun/Occupationa
KU3HEIEATEITLHOCTH / ITo BBIGOPY ITo BBIGOPY Io BeIGOPY | safety in metallurgy
Ecology and life obyuyatoriero | 06ydaromeroc | 00yJaromero | pyrsmxa/ Meramnypris
safety e/ By' s/ By ' o/ Byl Dusuka/ 00beKTiNIEPiHiH
stut_jent S stut_jent S Stuqent S Physics 9KOJIOTHSUIBIK KAyirci3airi/
option option option DKONTOIHUCCKas
0e30IacHOCTh
METaTypru4ecKux
obbsekror/ Environmental
safety of metallurgical
facilities
Xumus/ MeTamTyprusibIK
Xumus/ oObekTinepai (exrapapl)
Chemistry xobanay Herisuepi)/
O6opynoBaHue U
MPOEKTUPOBAHKE
METaLTyprudecKux
00BEKTOB (1IeXO0B) /
Fundamentals of designing
metallurgical
facilities(workshops)
DHepreTUKabIK XKOHE
MaTepuaAbIK
pecypcTap/sl naianany
/Mlcnionp3oBaHne
OHEPTCTUYCCKUX U
MaTepPUAIbHBIX PECYPCOB
/Use of energy and
material resources
JKOIT/OO/GED GZN/ONI/FSR FeuibiMu 3eprTey 5 binim binim Binim Maremaruka/ Marepwuannap.Isl aryIbH
Heri3aepi/OCHOBBI ATyIIBIHBIH ATyIIBIHBIH AJTyLIBIHBIH Maremaruka/Maths MIepPCIIEKTHBTI
HAYYHBIX TaHIAYbI TaHIAYbI TaHIAYbI TEXHOJIOTUSIIAPEI/
ucciienosanuii/Funda OoMbIHIIA / OoMbIHIIA / OoiibIHIIa / [lepcnekTuBHBIE
mentals of scientific ITo BBIOOPY ITo BBIOOPY [To BBIGOPY TEXHOJIOTUH HOJTyYESHUS
research obOydaromero | oOydaromieroc | oOydaroniero Marepuanos/ Promising
csa/ By s/ By csa/ By technologies for obtaining
student's student's student's materials




option

option

option

Oneymertany/Comuor
orusi/ Sociology

Mertanayprusibik
3epTTeysiep MEH
Toxipubenepai
xocnapnay/
Merautypruieckue
UCCJIEJOBaHHUS U
TUIAHUPOBaHKE
skcriepumenTa/Metallurgic
al research and experiment
planning

Kazakcran
tapuxsl/Hcropus
Kazaxcrana/History of
Kazakhstan

Jluniom anapiHaarbl
npakTuka/
[Ipennumiomuas
npakTuka/
Undergraduate practice

JKOIT/OO/GED

KSZhKMN/OPAK/
FLAC

KyKbIK jxoHE
chIOaiinac
JKEMKOPITBIKKA KapChl
MOJICHHET
Heri31epi/OCHOBEI
mpaBa
AHTUKOPPYILUOHHON
KynbTypbl/Fundament
als of law and anti-
corruption culture

Bimim
ANYIIBIHBIH
TaHJAYbI
OolibIHIIa /
ITo BEIOOpY
obyuarorero
csi/ By
student's
option

Bimim
ANYIIBIHBIH
TaHJAYbI
OolibIHIIa /
ITo BEIOOpY
obydaromeroc
a1/ By
student's
option

Binim
AITYIIBIHBIH
TaHIaybI
OolibIHIIA /
ITo BE1OOpY
00yyJaroIero
cs/ By
student's
option

Oneymerrany/Comuon
orus/ Sociology

MeTanyprusuibK
mporecTepIi
ABTOMATTAaHABIPY KIHE
aKmnapaTTaHablpy/ABTOMAT
u3anus 1
nHdopmaruzanms
METaLTyPrHIECKHUX
mporieccoB/Automation
and informatization of
metallurgical processes

Kazakcran
tapuxsl/Uctopus
Kazaxcrana/History of
Kazakhstan

Merannyprus
00BEKTIICPIHIH
9KOJIOTHSUIBIK Kayirci3airi/
DKonoru4yeckas
0€e301acHOCTh
METaJUTyPrHYECKIX
o6wekToB/ Environmental
safety of metallurgical
facilities

XKOIVOOJ/GED

EKN/ OEP/ FEE

DKOHOMHUKA,
KOCIIIKEpIIiK Herizaepi
/OCHOBBI 5JKOHOMHKH
u
NPEANPUHIMATEIBCTB
o /Fundamentals of
Economics,

Binim
ATYIIBIHBIH
TaHIaybl
Ootliprama /
ITo BBIOOPY
o0y4arorero
cs/ By

Binim
AITYIIBIHBIH
TaHAAybl
Ootliprama /
ITo BBIOOPY
obydaroreroc
a1/ By

Binim
AJTYHIBIHBIH
TaHAAYbI
OolibiHIIa /
ITo BeIOOpY
oOyJaromero
csi/ By

Maremaruka/
Maremaruka/
Maths

Casa 5KOHOMHKACHI JKOHE
OHJIIpicTI YHBIMAACTHIPY/
OKOHOMHKA OTPACIU H
opraHuzanys
npousBojicTBa /Economy
of the industry and
organization of production




Entrepreneurship student's student's student's Meraryprusaassl
option option option 9KOHOMHUKA /
DKOHOMHKA B
Metamuryprun / Economics
in metallurgy
Merautyprusiiarsl
HKOHOMHUKa /
OKOHOMUKA B
Mmetatypruu / Economics
in metallurgy
JKOIT/OOJI/GED FLAC//KCN/OFG Kapxpibik binim binim Binim MartemaTuka/ CaJta 5KOHOMHKACHI J)KOHE
CayaTTBUIBIK ATYIIBIHBIH ATYIIBIHBIH ATYIIBIHBIH MaremaTuka/ OHIIpicTI
Heri31epi/OCHOBEI TaHAaybl TaHIaybl TaHIaybl Maths YUBIMAACTHIPY/ DKOHOMHUKA
(huHAHCOBOH OotipramIA / OotipramIA / OotiprHmA / OTpaciil ¥ OpTaHU3AIHS
rpamotHOCcTH/Fundam ITo BEIOOpY ITo BEIOOpY ITo BEIOOpY npousBoscTea /Economy
entals of Financial oOyuaroriero | odyuaromeroc | o0yd4aromero of the industry and
Literacy cst/ By s/ By cst/ By organization of production
student's student's student's
option option option Merannyprusiiarst
HKOHOMHUKa /
OKOHOMUKA B
Mmetawtypruu / Economics
in metallurgy
Merannyprusgarst
9SKOHOMHUKA /
DKOHOMHUKA B
Metamuryprun / Economics
in metallurgy
BII/BJ/BS MPEZAE/AMIRVMP | Mertajutyprusuibik, Binim Binim Binim Xumus/ Mertamryprust oHIIpiCiHIH
/AMFfSSMP mporecTepaeri ANYIIBIHBIH ANYIIBIHBIH ATYIIBIHBIH Xumus/ TEOPHSICH MEH
epiTiHaLIep I TaHIaybl TaHIaybl TaHIaybl Chemistry texHonorusicel/ Teopust u
3epTTeYIiH Goiipiama / Goiipiama / Goiibiama / TEXHOJIOTHUS
AHAJIMTUKAJIBIK ITo BEIOOPY ITo BEIOOPY ITo BEIOOPY METaJIIypruuecKoro
onicrepi/ obyuaroriero | oOydaromeroc | o0y4aromnero npowmsBoacrea/ Theory and
AHaTUTHYECKHE ca/ By sl By csa/ By technology of
METOJIBI student's student's student's metallurgical production
MCCIIEIOBaHUS option option option
PACTBOPOB B Meraiut 6ackapy xoHe | MeTauryprusiiaFbl XUMHs
METaILTyPrHIECKHX MeTayorpadust/ MKOHE YKOFaphI
nporeccax/Analytical MeraiioBeieHre U TEeMIIEPaTypPabIK
methods for studying MeTayuorpadus nporectep/ XuMus u
solutions in /Metallurgy and BBICOKOTEMIIEpPATypHBIE
metallurgical metallography MPOIIECCHI B .
processes Metaiuryprun/ Chemistry

and high-temperature
processes in metallurgy




BII/BJ1/BS MTFizHimK/TiFizHi | Marepuanmapasiyg Bixim Bixim Binxim Xumust/Xumust/ Meratyprust eHaipiciHin
mMCM/TPhChPM TEXHOJIOTHSIIBIK JKOHE AJyIBIHBIH AJyIBIHBIH ATy IIBIHBIH Chemistry TEOPHACH MEH
(M3HKa-XUMHSIIBIK TaHAaYbl TaHAaYbl TaHAAYbI TexHonoruscel/ Teopus u
Kacuertepi/TexHomor OotiprHmIA / OotiprHmIA / OotiprHmAa / TEXHOJIOTHUS
HUYECKUE U (HU3HUKO- ITo BeIGOPY ITo BeIGOPY ITo BbIGODY METaUTypru4ecKoro
XUMHYCCKHE CBOWCTBA oOyuyaromiero | oOydaromeroc | oOydarorero npousBojcTea/ Theory and
marepuanos/Technolo csi/ By s/ By cst/ By technology of
gical and physical- student's student's student's metallurgical production
(r::gir;rli(;ﬂ properties of option option option MeTant 6acKapy KoHE MgTepnangapaLI pre——
Meramtorpadus/ dmicTeMeci JoHe MeTaT
MerasioBecHIE U OyibIMIAPBIHBIH CATIACH
MeTayorpadus /Metogonorus BEIOOpa
/Metallurgy and MaTepHaIoB M KaueCTBO
metallography METaUTOM3IeIIHiA /
Methodology for the
dmnka/ dusnka/ selection of materials and
Physics quality of metal products
BIT/BJI/BS MXimjFizHImT/Ximi | Meramtyprusaarst binim binim Binim Xumus/Xumust/ Meramnyprusi eHIipiCiHiH
FizXimAvM/ChPzCh | xuMusisIk xoHe ANYIIBIHBIH ANYIIBIHBIH ATy IIBIHBIH Chemistry TEOPUACH MEH
AM (HU3HKA-XIMHSITBIK TaHAAYbI TaHAAYbI TaHAAYbI TexHonorusicel/ Teopus u
tangay/ XuMHIECKIHA OoMbIHIIA / OoMbIHIIA / OoMpIHIIA / TEXHOJIOTUS
1 (PHU3UKO- ITo BEIOOpY ITo BEIOOpY ITo BEIOOpY METaJUTyPrHYECKOTO
XUMHYCCKHIA aHATU3 B oOyuyaroiero | oOydaromeroc | oOydaromero npoussoctBa/ Theory and
meramtyprun/Chemic cst/ By s/ By cst/ By technology of
al and physico- student's student's student's metallurgical production
chemical analysis in option option option ®usuka/Dusuka/ Mertauryprusaarsl XUMUs
metallurgy Physics MKOHE KOFAPBI

TEMIIEpATYpPAJIBbIK
nporectep/ XuMus u
BBICOKOTEMIIEpPATYPHBIE
IIpoueccChl B
Metamuryprun/ Chemistry
and high-temperature
processes in metallurgy

Merain 6ackapy xoHe
MeTtaorpadus/
MeraioBeieHue 1
MeTaorpadus
/Metallurgy and
metallography

MeTanmsl JoHEKepIICYTiH
XHUMUSAChI MCH
TEXHOJIOTUACH/ X UMUS U
TEXHOJIOI'Us CBAPKU
MetayutoB/Chemistry and
technology of metal
welding

TepMUsUIBIK JKoHE
XUMUSUTBIK TEPMHUSITBIK
OHJICY/IIH TEOPHUACHI MEH
TexHonorusicel/ Teopus u
TEXHOJIOTUSI TEPMUYECKOM




1 XUMHUKOTEPMUYECKOU
ob6pabotku/Theory and
technology of thermal and
chemical heat treatment

BII/BA/BS MKZA/MICM/MfSP | Matepuanmapasig binim binim Binim Matematuka Meramtyprust eHIIpiCiHIH
M KacHETTEepiH 3epTTey ATYIIBIHBIH ATYIIBIHBIH ATYIIBIHBIH /Matrematrka/Maths TEOPHUSCH MEH
omicrepi/ Metonpr TaHIaybl TaHIaybl TaHIAybl TexHonorusicel/ Teopus u
HCCIIEIOBaHUS 6oiipiamIa / 6oiipiamIa / GoiibIHmIa / TEXHOJIOTUS
CBOWCTB ITo BEIOOpY ITo BEIOOpY ITo BE1OOpY METaJUTyPrHYECKOTO
Matepuanos/Methods oOyugaromero | oOygaromeroc | oOydaromero npousBojcTa/ Theory and
for studying the cs1/ By a/ By cst/ By technology of
properties of materials student's student's student's metallurgical production
option option option Ddusnka/Duzuka/ Marepuannapasl TaHAAY
Physics onicTeMeci )KoHe MeTalll
OyiibIMIapBIHBIH Carachl
/MeTtozonorus BeIOOpa
MaTepUalioB U Ka4eCTBO
Meran Gackapy xoHe MeTaIou3aenuii /
Merasuiorpadus/ Methodology for the
Merannosenenue u selection of materials and
MeTaiIorpagus quality of metal products
/Metallurgy and
metallography
BIT/BJ1/BS MOTT/TTMP/TTM Mertamryprus binim binim Binim MeTamryprusibIK MeTamryprusibIK
P OHJIIpICiHIH ATYIIBIHBIH ATYIIBIHBIH QTYIIBIHBIH npouecTeperi 0o0BexTiNIep i (1IexXTapapl)
TEOPUSCH MEH TaHJaybl TaHJaybl TaHJIaybl epiTiHainepai *obanay Herizzuepi)/
TEXHOJIOTHUSICHI/ OoiipIHIIa / OoiipIHIIa / OolibiHIIa / 3epTTeYyIiH O6opynoBaHue U
Teopus u ITo BeIOOPY ITo BeIOOPY ITo BEIOOPY AQHAJIUTUKAJIBIK IIPOEKTUPOBAHUE
TEXHOJIOTHUS oOyugaromero | oOywaromeroc | oOydaromero | amictepi/ METaJUTyPrHYECKIX
METaJUTyPrHYECKIX cs/ By s/ By csi/ By AHaIUTHYECKIEC 00BEKTOB (1IEXOB) /
npou3BoicTBa/ student's student's student's MeTos! uccaenoanus | Fundamentals of designing
Theory and option option option pacTBOpOB B metallurgical
technology of METaLTyPruIeCKuX facilities(workshops)
metallurgical nporeccax/Analytical
production methods for studying

solutions in
metallurgical
processes

Marepuangap by
TEXHOJIOTHSLIIBIK JKOHE
(bM3HKa-XUMUSITBIK
kacuettepi/TexHomorn
yeckue U puznko-
XMMHUYECKHE CBOMCTBA
Mmarepuanos/Technolo
gical and physical-
chemical properties of
materials

Marepuanaap/pl anyablH
MEePCTIEKTUBTI
TEXHOJIOTUsIapsl/
IepcnexTuBHBIE
TEXHOJIOTHUH NOITyYSHHUS
marepuanos/ Promising
technologies for obtaining
materials




Merannyprusigars
XUMHSIIBIK KOHE
(bM3HKa-XUMUSITBIK

Kapa metangap
MeTauTyprusicsl/MeTtamryp
THS YePHBIX

tangay/ XuMHIeCKHA metaiuios/Ferrous

U (pU3UKO- metallurgy/
XMMHUUYECKUH aHAIIU3 B

metamtyprun/Chemica

I and physico-chemical

analysis in metallurgy

Marepuaniap/bIg Kattsr

KacHeTTepiH 3epTTey KopsITnanap/TBepaple

anictepi/ Metoibt
HCCJICA0OBAHUA
CBOWCTB
marepuanos/Methods
for studying the
properties of materials

crutaser/Hard alloys

DeppoKophITHaTap bl Ay
TEOPHUSICHI MEH
TexHonoruscel /Teopus n
TEXHOJIOTUS TIOTyYCHHS
¢deppocrutaBos / Theory
and technology of
obtaining ferroalloys

Kennep men
KOHIICHTPaTTapAbI
TyHIBIpY/ OKyCcKOBaHHE
pya u koHueHTparos/Ores
and concentrates

BIT/BA/BS MKOTT/TTOMD/TT | Marepuanast binim binim Binim ®duznka/ MaruHa xacay 1exTapbiH
MPP KbICBIMMEH OHJICY/IIH AIyLIbIHBIH AIyLIbIHBIH AJIyLIbIHBbIH ®duznka/ KaOabIKTaY JKOHE

TEOPHUACH MEH TaHIaybl TaHIaybl TaHIaybl Physics xo0anay/ O6opynoBanue

TEXHOJIOTHSICHI/ OoiibIHIIa / OoiipIHIIa / OolipiHIIa / U MIPOEKTUPOBAHUE

Teopus u TexHoIOrUA ITo BeIOOPY ITo BeIOOPY ITo BEIOOPY MalIMHOCTPOUTENIBHBIX

00paboTku oOyugaromero | oOydaromeroc | oOydaromero nexos/Equipment and

MaTepuanoB cs/ By s/ By csi/ By design of machine-

nasnenuneM/Theory student's student's student's building workshops

and technology of option option option

material processing by IMpoxar eHxipiciHiH

pressure TEXHOJIOTHUSCHI /
TexHoJIOTHS TPOKATHOTO
npousBocTBa/Rolling
production technology

BIT/BJI/BS MXimGTP/XimVPM | Meramtyprusiaarst binim binim Binim MeTalutyprusuibik Meramnyprus
/ChHTPM XUMUS )KQHE XKOFaphl ATyLIbIHBIH ATyLIbIHBIH aJIyLIbIHBbIH TpoIecTepaeri 00BEKTINIEPiHIH

TeMIepaTypabIK, TaHJ1aybl TaHJ1aybl TaHJaybl epiTiHIinepIi 3KOJIOTHUSITBIK

npouectep/XuMus 1 GoiipiamIa / GoiipiamIa / GoiibiHmIa / 3epTTeyaiH KayiIci3airi/OKonornyeck

BBICOKOTEMIIEPATYPHEI ITo BBIOOPY ITo BBIOOPY ITo BEIGOPY AQHAIUTHKAJIBIK ast 6e3011acHOCTb

€ MPOIIECCHI B oOyuatomiero | oOyuaromieroc | oOywaromero | amicrepi/ METaTypru4ecKux

MmeTamuryprun/Chemist cs/ By s/ By csi/ By AHanuTuyeckue 00bekToB / Environmental

ry and high- student's student's student's Mmero/bl uccrnenoBanus | Safety of metallurgical

temperature processes option option option PacTBOPOB B facilities

in metallurgy METaJUIYyPrHYeCKUX




nporeccax/Analytical
methods for studying
solutions in
metallurgical
processes

Merautyprusaarsl
XUMUSUTBIK )KOHE
(U3MKa-XUMHSIIBIK

Kapa metangap
MeTaJuTyprusicbl/ MeTamtyp
THs YePHBIX

tangay/ XuMUICCKHiA metamios/Ferrous
u pusuko- metallurgy
XMMHUUYECKUH aHAIIU3 B
Metammrypran/Chemica
| and physico-chemical
analysis in metallurgy
Xumwst/ Xumusi/
Chemistry
BII/BA/BS MDXimT/HimTSM/ | Metanzst binim binim Binim Meraiutyprusaarsl Meramnyprus
ChTMW JIOHEKepJIey iy ATyIIBIHBIH ATyIIBIHBIH ATYIIBIHBIH XUMHUSATIBIK JKOHE 00BeKTiNepiHiH
XUMUSICHI MEH TaHJaybl TaHJaybl TaHJaybl (U3MKa-XUMHSIIBIK 9KOJIOTHSLITBIK
TEXHOJIOTHSICH/ X MU OoiipIHIIA / OoiipIHIIA / OoiibIHIIA / tangay/ XuMAYeCKul | Kayimci3airi/DKoIoruueck
Y TEXHOJIOTHUSI CBApKU ITo BBIOOPY ITo BBIOOPY [To BBIOOPY u duzuko- ast 6e301acHOCTb
MeTauto/Chemistry oOygaromero | oOydaromeroc | oOyJalomero | XUMHYSCKHH aHAIU3 B | METaJLUTypPTHYeCKHUX
and technology of cs/ By s/ By csi/ By metatyprun/Chemica | o6bexToB / Environmental
metal welding student's student's student's I and physico-chemical | safety of metallurgical
option option option analysis in metallurgy | facilities
Xumust/ Xumusi/ Koro xoHe mrammray
Chemistry TEXHOJIOTHSICHI/
TexHoyorus: Ky3HeUHO-
HITaMIIOBOYHOT'O
npowusBocTea/Forging and
stamping technology
BII/BJ/BS MOTOKK/TVTMP/F | Mertajutyprusuibik, Binim Binim Binim Omsnka/ Tycri MeTangapas! eHAIPY
RATMP eHipic AIyLIbIHBIH AIyLIbIHBIH AJIyLIbIHBbIH ®duznka/ TEOPUACH] MEH
TEXHOJIOTUSICHIH/IAFbI TaHJaybl TaHJaybl TaHJIaybl Physics TexHosorusicel /Teopust n
OTBIH JKOHE KaJIIblHa OofipHmIA / OofipHmIA / OofiprHImAa / TEXHOJIOTUS IOJIYUYEHUS
Kenriprimrep/ ITo BEIOOPY ITo BEIOOPY ITo BEIOOpY 1BeTHHIX MeTautos/Theory
ToIMBO u obyuaroriero | oOydaromeroc | o0y4aromero and technology for
BOCCTaHOBUTEJH B cs/ By s/ By csa/ By producing non-ferrous
TEXHOJIOTUH student's student's student's metals
METaJUTyprH4ecKOro option option option Maremaruka/ ®deppokopsITHANAp ATy
npousBocra/Fuel Maremaruka/ TEOPUSICHI MEH
and reducing agents in Maths TEXHOJIOTHUSICHI /

the technology of
metallurgical
production

TCOpI/IH 1 TEXHOJIOI'us
Nojy4yeHus
¢beppocmnasos/ Theory
and technology of
obtaining ferroalloys.




BII/BA/BS TXTOTT/TTTXTO/T | TepMHAIBIK XKoHE Bimim Bimim Binim Xumust/ Xumust/ Koto xoHe mramnTay
TTCHT XUMUSITBIK, aJTyIIBIHBIH aJTyIIBIHBIH ATYIIBIHBIH Chemistry TEXHOJIOTHUSCHI/
TEPMHUSIIBIK OHICY IIH TaHAaybl TaHAaybl TaHAAYbI TexHoIorus Ky3HeUHO-
TEOPHSICH MEH OotipramIA / OotipramIA / OotiprHmAa / IITaMIIOBOYHOTO
TEXHOJIOTHSCHI/ ITo BEIOOpY ITo BEIOOpY ITo BE1OOpY TIPOU3BOJICTBA/
Teopwust n TexHOIOTUSA oOyuatoriero | oOyuaromieroc | oOyd4aromero Forging and stamping
TEPMUYECKOH U csi/ By s/ By cst/ By technology
XUMHUKOTEPMHUIECKOM student's student's student's —
06pa6oTku/Theory option option option Meramnyprusinaret Onnipictik npaxrika 2/
and technology of XAMHUSUTBIK JKOHE [TpousBosacTBEeHHAS
thermal and chemical (U3MKa-XUMHSIIBIK npakThKa 2/
heat treatment tannay/ Xumudeckuit | Manufacturing Practice 2
u pusuko- Mertannyprus
XUMUYECKUA QaHAIM3 B | 0OBEKTiIEPiHiH
MmeTamnyprun/Chemica | skonorusmsix Kayincisairi/
I and physico-chemical | Dxomormueckas
analysis in metallurgy | 6esomacuocTs
METaJUTyprHYeCKHX
o6wekToB / Environmental
safety of metallurgical
facilities
BIT/BJI/BS EOT/EIM/EITM Drektpocranbaap binim binim Binim Xumus/ IMpoxar eHaipiciHiH
JKSHE OJIApIbIH AITYIIBIHBIH AITYIIBIHBIH AITyIIBIHBIH Xumus/ TEXHOJIOTUSICHI /
TaHOaNaHybl/DIIEKTOD TaHJaybl TaHJaybl TaHJIaybl Chemistry TexHoJIOTHs TPOKATHOTO
OCTald U UX OoiipIHIIa / Goiipiama / OoiibIHIIa / MIPOU3BOJICTBA/
MapKUpOBKa / ITo BBIOOPY ITo BBIOOPY I[To BBIOOPY Rolling production
Electrical installations oOyuyaromero | oOydaromeroc | oOydaromero technology
and their marking csi/ By s/ By csi/ By Wmxenepiik
student's student's student's mebepxaHanapbH
option option option nu3aiael/
ObopynoBanue u
NPOCKTUPOBAHUE
MAalInHOCTPOUTENBHBIX
1exoB/

Design of engineering
workshops

Koto xoHe mramnray
TEXHOJIOTUsIChI/
TexHoyorust Ky3HEUHO-
IITaMIIOBOYHOTO
TpON3BOICTBa/

Forging and stamping
technology




BIT1/B/BS | BTOT/TTOS/THTS BonatTel TepMUSTIBIK OHICY binim Binim Binim Xumus/ [poxar eHxipiciHig
Teopusicl/ Teopus TepMU4ecKon ANyUIBIH | ATyLIBIHBIH ATy IIBIHBIH Xumus/ TEXHOJIOTHSICHI /
o6pabotku ctamu/Theory of heat BIH TaHAAYBI TaHIAybl Chemistry Texuomorus
treatment of steel Tagnaysl | Ooiipramia / [lo | Goiierama / 1o MIPOKAaTHOTO

OoHBIHII | BEIOOpY BEIOOpY mpousBoacTBa/Rollin

a/Ilo o0ygarormeroc | 00yJaroIeroc g production

BeIOOpY | 5/ By student's | s/ By student's technology

obyuaro | option option Wmxenepiix

nierocst / nrebepxaHanapIbiH

By IA3aiHbBI/

student's O6opynoBanue u

option IIPOEKTHUPOBAHHE
MAaIIMHOCTPOUTEIIBH
bIx 1exoB/ Design of
engineering
workshops/
Koro xoHe mTamnray
TeXHONIOTHsICHI/ TeXHO
JIOTHsI Ky3HEYHO-
HITAMIIOBOYHOTO
npousBocTBa/Forgin
g and stamping
technology

BI1/BJ/BS | MMMZhI/MMIIVM/M MeTamryprusarsl Binim Binim Bimim MatemaTtuka/ MeTamryprusiibK

MAIM MaTeMAaTUKAJIBIK MOJACTBICY KOHE ANYIIBIH | aJXyIIBIHBIH ATYIIBIHBIH Maremaruka/ oOBeKTiNepIi
JKU/ Maremarnueckoe BIH TaHIaybl TaHIaybl Maths (mexrtaper) )xobanay
MonenupoBanue u M B Tagnayel | Ooiipramia / [lo | Gotieramma / 1o Herizuepi)/
Metamuryprun/ Mathematical OoHBIHII | BEIOOpY BEIOOpY ObopynoBanue 1
modeling and Al in metallurgy a/Ilo oOydatomeroc | oOydaromieroc IIPOEKTUPOBAHHE
BBIOODY s/ By student's | s/ By student's METATyPTHYECKUX
obywaro | option option 00BbeKTOB (11EX0B) /
merocs / Fundamentals of
By designing
student's metallurgical
option facilities(workshops)
Merannyprusiaars
SKOHOMUKa/
DKOHOMHUKA B
MeTaJuTypruu/
Economics in

metallurgy




AKnapaTThIK-
KOMMYHHUKAITHAIIBIK
texHonormsuap/Mapopman
HMOHHO-KOMMYHHUKAIIHOHHEIC
texHoioruu/Information
and communication
technologies

Merann
OYHBIMIapBIH
OHIIPYIiH KOHE
HaHOMaTepHuaJaapabl
Iy IbIH
WHHOBALIUSJIBIK
Tocinaepi /
I/IHHOBaHI/IOHHbII)Ie
CII0COOBI
MIPOU3BOACTBA
METaIOU3ICINN U
MOJIy4YeHHUE
HaHOMAaTCpHaJIoB
/Innovative methods
of production of
metal products and
production of
nanomaterials

MeTanyprusuibIk,
nporecTep/Ii
ABTOMATTAHBIPY
JKOHE
aKnaparTanipipy/ ABT
oMaTu3alus u
uHpopmaruzanus
METaJLTYPrHIeCKuX
mporecco/Automati
on and
informatization of
metallurgical
processes

Mertann eHneyni
aBTOMATTaHABIPY/AB
TOMAaTH3ALHS
METaIII000paboTKH/
Automation of
metalworking

BI1/BJl/BS

MZTzh/
MIPEX/MREXP

Mertaniayprusiibik 3epTTeyiiep MeH
Toxipubenepi xxocnapuay/
Meraiutyprudeckie UCCiIea0BaHus
U IJIaHUPOBaHKE
skcriepumenTa/Metallurgical
research and experiment planning

Binim
aJyIIbIH
BIH,
TaHIAYbI
OOMBIHIII
a/Ilo
BBIOODPY
o0Oyuyaro
merocs /
By

Binim
AJTYHIBIHBIH
TaHAAYbI
ootiprama / Io
BBEIOODPY
o0yuJaroreroc
st/ By student's
option

Binim
AJTYHIBIHBIH
TaHAAYbI
ootipama / [To
BEIOODPY
00yyJaroIeroc
st/ By student's
option

Maremaruka/
Maremaruka/
Maths

Marepuanaapast
ATy IbIH
MIEPCTICKTHBTI
TEXHOJIOTHsIIaphbl/
[lepcniekTuBHbIE
TEXHOJIOTHH
MOJTyYeHUS
MaTepHaoB/
Promising
technologies for




student's
option

obtaining materials

I'sinbiMu 3epTTEy

Heri3aepi/OCHOBBI HayYHBIX
ucciaegosanuii/Fundamental

s of scientific research

Wwnxenepiix
nrebepxaHanapIbH
IHA3aUHBL/
Oo6opynoBanue u
MIPOCKTUPOBAHUE
MAaIlIUHOCTPOUTENIbH
pIx nexos/ Design of
engineering
workshops/

Mertann
OyiBIMIapBIH
OHIIPYIiH KOHE
HaHOMAaTEpHaJIapIbl
allyIbIH
WHHOBALYSIBIK,
Tocinaepi /
HHOBAIIMOHHBIBIE
CITOCOOBI
TIPOU3BOJICTBA
METAUIOU3IEIINN 1
MOTyYCHHE
HaHOMATEPHAaJIOB
/Innovative methods
of production of
metal products and
production of
nanomaterials

BI1/BJl/BS

TOMBSB/TIIKKM/
TMQCMP

TexHUKaIbIK eJIIeyJep KOHE
MeTaul OyHBIMAAPBIHBIH CAaNlaChlH
6akputay/ TexHUueCKue
U3MEPCHUA U KOHTPOJIb Ka4yeCTBa
mMetayuronsaenuii / Technical
measurements and quality control
of metal products

Binim
aJyILIbIH
BIH
TaHAAybl
OOMBIHIII
a/Ilo
BBIOODPY
o0yuato
merocs /
By
student's
option

Binim
AJTYHIBIHBIH
TaHAAybl
ootiprama / Ilo
BEIOODPY
oOyyaroreroc
s/ By student's
option

Binim
AJTYHIBIHBIH
TaHAAybl
ootipiama / ITo
BBIOODPY
o0yyJaroreroc
st/ By student's
option

Maremaruka/
Maremaruka/
Maths

®usukal
®usukal
Physics

Mertann
OyiBIMIapBIH
OHIIPY/IiH JKOHE
HaHOMaTepHaiiapabl
AIyIbIH
HMHHOBaUAJIBbIK
Tocinaepi /
I/IHHOBaHI/IOHHBILIe
CIOCOOBI
IpOU3BOACTBA
METAJNION3ICTUN 1
MOJTy4YeHNe
HAaHOMAaTEepHUaIoB
/Innovative methods
of production of
metal products and
production of
nanomaterials




3J’IeKTpOTeXHI/IKa JKOHEC
JJIEKTPOHUKA HeTi3aepi/
QHCKTpOT €XHHUKAa U OCHOBBI
SIIEKTPOHUKH/

Electrical Engineering and
Electronics Basics

Merautyprusuibik,
obwekTinepai
(mexTapmer) xobanay
Herizmepi)/
ObopynoBanue u
MIPOCKTUPOBAHHE
METaJLTyprudeCcKuX
00bekToB (11ex0oB) /
Fundamentals of
designing
metallurgical
facilities(workshops)

BI1/BJl/BS

MTEjMBS/IMVMKM/M
fSMQMP

Marepuangapbl TaHAAy
JnmicTeMeci JKoHe METaJI
Oy#BIMIAPBIHBIH Canachl
/MeToznonorus BEIOOpa
MaTepHAJIOB U KAYECTBO
MeTamuromsaennii / Methodology
for the selection of materials and
quality of metal

Bimim
AIYIBIH
BIH,
TaHJAYbI
OOMBIHIII
a/Ilo
BEIOOpY
oby4aro
merocs /
By
student's
option

Binim

ATy IIBIHBIH
TaHIAybI
6oiipamia / ITo
BEIOOpY
oOyuyaromeroc
st/ By student's
option

Binim
AITYIIBIHBIH
TaHIAYbI
ooiipama / ITo
BEIOOpY
oOyuJaromeroc
s/ By student's
option

Maremaruka/
Maremaruka/
Maths

Mertamnn
OyitBIMIapBIH
OHIIPYIiH KOHE
HaHOMaTepHalIapIbl
alyIblH
HHHOBAIIUSJIBIK
Tocinaepi /
HHOBAIIMOHHBIBIE
CITOCOOBI
MIPOU3BOJICTBA
METAJJION3ICTUN 1
MoJIy4eHue
HaHOMAaTePHaIoB
/Innovative methods
of production of
metal products and
production of
nanomaterials

®dusukal
®dusukal
Physics

MartepuanaapablH
TECXHOJIOTIUAJBIK KOHE
(I)I/IBI/IKa-XI/IMI/ISIJ'ILIK
KacneTTepi/TeXHonorH%CK
He u (1)I/I3I/IKO-XI/IMI/I‘I€CKI/I€
CBOICTBa
marepuanos/Technological
and physical-chemical
properties of materials

MeTtannyprusuibik
oOBeKTiIepIi
(uexTapsr) sx0banay
Herizaepi)/
O6opynoBaHue 1
IIPOEKTUPOBAHUE
METAJUTYPIrU4€CKUX
00bexToB (11exoB) /
Fundamentals of
designing
metallurgical
facilities(workshops)




MartepuanaapIsiH
KacHeTTepiH 3epTTey
amicrepi/ Metos
HUCCIEIOBAHUS CBONCTB
marepuanos/Methods for
studying the properties of
materials

BII/BA/BS | KMM/MShM/FM Kapa metangap Binim Binim Binim MerTamryprus eHIipiCiHIH Mertann eHaeymi
MeTauTypruscel/MeTamnyprus ANyUIBIH | ATyLIBIHBIH ATy IIBIHBIH TEOPHUSIChI MEH aBTOMATTaHABIPY/AB
YepHbIX MeTasuioB/Ferrous BIH TaHJIaybl TaHIaybl texuonorusicel/ Teopust u TOMaTH3aIHs
metallurgy Tagnayel | Ooiipramia / Ilo | Gotfipiamma / [To | TexHOMOTHA MeTauI000paboTKH/

OoHBIHII | BEIOOpY BEIOOpY METaJLTYPrHYECKUX Automation of
a/Ilo obyuartomeroc | obyuatorieroc | mpousBojctsa/ Theory and metalworking
BeiOOpY | s/ By student's | s/ By student's | technology of metallurgical
obywato | option option production
erocs / MeTannyprusuiblk Merannyprusiaarsl
By HpOLECTEPIiIH TEOPHSICHI / eHOeKTi Kopray/
student's Teopust metamuryprudueckux | OxpaHa Tpyza B
option nporteccos/Theory of MmeTamtyprun/Occupa

Metallurgical Processes tional safety in

Merautyprusaarbl XUMUsI metallurgy

HKIHE KOFAPbI

TeMITepaTypaIbIK

npotectep/Xumus u

BBICOKOTEMIIEpaTypHbIE

MPOIIECCHI B

Metammrypran/ Chemistry

and high-temperature

processes in metallurgy

BIT1/BJ/BS | KK/TS/HA Katte! kopsiTianap/TBepapie binim Binim Binim MeTamryprusmibIk MerTamryprusarsl

crutaser/Hard alloys QIYIIBIH | aJTyIIbIHBIH QTYIIBIHBIH MPOIECTEPTIH eHOeKTI Kopray/
bIH, TaHJaybl TaHJaybl teopusicel/ Teopust OxpaHa Tpynaa B
TaHmaybl | OotibiHmIa / [To | GoiiprHma / [lo | MeTamuTyprudecKux Metamyprun/Occupa
OOMBIHII | BBIOODPY BBIOODPY npoteccos/Theory of tional safety in
a/Ilo obyuaromeroc | obyuarormeroc | Metallurgical Processes metallurgy
BeIOOpY | 51/ By student's | s/ By student's MeTalutyprus OHIpICiHiH
obyuaro | option option TeOPHSCH MeH
merocst / texHonoruscel/ Teopust u
By TEXHOJIOTHSI
Stut_jent's METaJUTy PrHYeCKUX
option npoussozctaa/ Theory and
technology of metallurgical
production
BIT/BA/BS | MAPT /PTPM/PTfOM | Marepuanmap/sl axyablH Bixim Binxim Binxim Meraiut Gackapy KoHe JIMIUTOM aJiibIHAaFrbl




MIEPCTIEKTUBTI TEXHOJIOTHSIAPHI/
HepCHeKTI/IBHHC TCXHOJIOTHH
MTOJTy9ICHUS MaTEPHUATIOB/
Promising technologies for
obtaining materials

ATYIIBIH
BIH,
TaHJAYbI
OOMBIHIIIT
a/Ilo
BEIOOpY
obyuato
merocs /
By
student's
option

QTYIIBIHBIH
TaHIaybl
ooiipinma / ITo
BEIOOpY
oOyuyarormeroc
st/ By student's
option

QTYIIBIHBIH
TaHIaybl
ooiipinmma / ITo
BEIOOpY
oOyuyaromeroc
s/ By student's
option

metatorpadus/
MeraioBeneHue u
Metamtorpadus /Metallurgy
and metallography

Mertamryprust eHIipiciHig
TEOPHUSIChI MEH
texuonorusicel/ Teopust u
TEXHOJIOTHSI
METaLTypPrHIeCKuX
npoussozactea/ Theory and
technology of metallurgical
production

MeTranryprusuisik,
TIpOIeCTEPIiH
teopusicel/ Teopus
METaTyprHIeCKUX
npoueccos/Theory of
Metallurgical Processes

YHTaKTHl METAILTYpTHs /
[TopomikoBast MeTamTyprus
Powder metallurgy

Frutbimu 3eprrey
Heri3/1epi/OCHOBBI HAYYHBIX
ucciegoanuii/Fundamental
s of scientific research

MerangapablH KOppo3usira
te3imainiri/KoposnonHas
CTOMKOCTh
meTasuios/Corrosion
resistance of metals

MeTtannyprusuibik
3epTTeysep MeH
Toxipubenepi xocnapnay/
Meratyprudyeckue
HCCIICIOBAHUS 1
IUIAHUPOBaHHE
skcnepumenTta/Metallurgical
research and experiment
planning

TIpaKTuKa/

IIpenaumiomuas

MpaKTHUKa /
Pregraduation
practice

BI1/BJ/BS

MBONAIT/ISPMPN/IM
PMPPN

Merta 6yiipIMAapsIH OHAIPYIiH
YKOHE HaHOMAaTepHaJIapIbl
QTyIbIH MHHOBALMSUIBIK TaCLIepi
/ IHHOBaLIMOHHBIBIE CIIOCOOBI
IIPOU3BOJICTBA METAJIIOU3AETIUH U
MOJy4eHHE HAHOMATEPUAJIOB
/Innovative methods of production

Binim
AITyIIBIH
BIH,
TaHIAYbI
OOMBIHIII
a/Ilo
BBIOODPY

Binim
AJTYHIBIHBIH
TaHIAybI
ootiprama / Io
BBEIOODPY
o0yuJaroreroc
st/ By student's

Binim
AJTYHIBIHBIH
TaHIAYbI
ootipiama / Ilo
BEIOODPY
00yyJaroIeroc
st/ By student's

Maremaruka/
Maremaruka/
Maths

TexHUKaIBIK eJIIIeyiep
JKOHE METAJII
OYIBIMIaPBIHBIH CaNaChIH
Oakpuiay/ TexHudeckue

JIMTIoM anabpIHIaFbl

TpaKTuKa/

IIpepnunnomuas

MpaKkThKa /
Pregraduation
practice




of metal products and production
of nanomaterials

o0Oyuaro
LIeTocs /
By
student's
option

option

option

HU3MEPCHUS U KOHTPOJIb
Ka4yecTBa METAJUION3AEIUI /
Technical measurements
and quality control of metal
products/

Marepuanaapas! TaHaay
anicTeMeci KoHe METaJII
OYIBIMIAaPBIHBIH CAIlachl
/Metoponorus BEIOOpa
MaTEpPHUATIOB U KA4eCTBO
METaUIOU3aeIni /
Methodology for the
selection of materials and
quality of metal

MerTamtyprus OHIipiCiHIH
TEOPHSICHI MEH
texHonorusicel/ Teopus u
TEXHOJIOTHUSI
METaJLTypPradecKoro
npousBojcTeal Theory and
technology of metallurgical
production

MeTtannyprusuibik
3epTTeysep MeH
TOXipuOenep i xocmapiay/
Meranrypruueckue
HCCJIICAOBAHUA U
IUTAaHUPOBAHUE
skcniepumenTa/Metallurgical
research and experiment
planning

Meratyprusaarsl
MaTeMaTHKaJIBIK MOJEIbICY
xone XK/
MaremaTuueckoe
MozenupoBanue u U1 B
MeTaTypruu/
Mathematical modeling and
Al in metallurgy

YHTaKThl METAJUTyprus /
ITopouikoBas MeTauLyprus
Powder metallurgy

BIT/BJ]/BS

KKT/ORK/OC

Kenzep MeH KOHIIEHTPATTAP/IbI
TYHABIPY/OKyCKOBaHUE Py U
koHreHTpaToB/Ores and

Binim
ATYIIBIH
BIH

Bimim
QTYIIBIHBIH
TaHIaybl

Bimim
QTYIIBIHBIH
TaHIaybl

Xumust/
Xumust/
Chemistry

TycTi MeTannapabt
OHJIIPY TEOPHUSCHI
MEH TEXHOJIOTHSIChI




concentrates TaHmaybl | Ooiibiamia / [To | Goiibrama / 1o [Teopus u
OOWBIHII | BBIOOPY BBIOOPY TEXHOJIOTHUS
a/Ilo oOyugaromeroc | o0ydJaromeroc TTOTyYCHHS IIBETHBIX
BEIOOpPY | 5/ By student's | s/ By student's meramtos/Theory and
obyuaro | option option technology for
1ierocst / producing non-
By ferrous metals
student's MeTainyprust eHaipicinig DeppoKopLITIIATIAp
option TEOPHUSICHI MEH ary TEOPHUSIChI MEH
texuomorusicel/ Teopus u TEXHOJIOTHSICHI
TEXHOJIOTHUS /Teopus u
METaJTyprH4ecKoro TEXHOJIOTHUS
npousBocraa/ Theory and MOTyYEHHS
technology of metallurgical | ¢eppocmiaBos
production
Ousnka/Duzukal
Physics
BII/BJ/BS | YM/PM/PM YHTaKTHl METAILTYpTHs / Binim Binim Bimim Xumus/ Martepuanmapasl
IMoporikoBast MeTaILTyprust ANyIIBIH | ATyHIBIHBIH ATy IIBIHBIH Xumus/ ATy IbIH
Powder metallurgy BIH TaHIAybl TaHJIaybl Chemistry HEePCIIEKTHBTI
Tagnaybl | Ooiibmaiia / [To | Gotisiamia / 1o TEXHOJIOTHsIIaphl/
OOWBIHIII | BBIOOPY BEIOODY IlepcniekTBHBIE
a/TIlo oOydaromieroc | o0y4aromnieroc TEXHOJOTHH
BBIOOPY s/ By student's | s/ By student's MOJTY4ICHUS
obywaro | option option Marepuaaos/
merocs / Promising
By technologies for
student's obtaining materials
option Mertamn 6ackapy >koHE Merann

MmeTtaorpadus/
MertaiuoBeieHue 1
meramtorpadus /Metallurgy
and metallography

OyiBIMIapBIH
OHIIPYIiH KoHE
HaHOMaTepuaJgapAbl
AIyIbIH
WHHOBALIUAJIBIK
Tociuepi /
HHOBAIIMOHHBIBIE
CIOCOOBI
IIPOU3BOCTBA
MGTEU'IJ'IOI/IB)ICJ'II/Iﬁ nu
NOJIy4YeHHue
HaHOMaTepHuaJioB
/Innovative methods
of production of
metal products and
production of
nanomaterials




KIT/TT/AS EMRP/ IEMR /JUEMR DHEPTeTUKAIBIK JKOHE Binim Bixim Binim ®duzuka/ Jluriiom anabIiHAaFbI
MaTepUaIbIK pecypcrapbl ANyLIBIH | AJTyLIBIHBIH ATy IIBIHBIH Dduznka/ MpaKTHKa/
naiinanany /Vcnonb3oBaHue BIH, TaHJaybl TaHAAYBI Physics IIpennunnomuas
SHEPreTUYECKUX U MaTePHATbHBIX Tanzaysl | OoibiHuia /ITo | GoiibiHina / I1o | DnexrporexHuka xoHe MpaKTHUKa /
pecypcos /Use of energy and GOMBIHIIT | BEIOOPY BBIOOPY 3NIEKTPOHMKA Heri3aepi/ Pregraduation
material resources a/Ilo obyuaromeroc | o0y4aroLEroc | DyekTpoTexHUKa K ocHOBEI | Practice

BEIOOPY s/ By student's | s/ By student's | spexrpomukn/
obyuato | option option Electrical Engineering and
uierocst / Electronics Basics
By DKOJIOTHS JKOHE TipIILIIK
Student's Kayincizairi / Dxonorus u
option 6e30MacHOCTh
KU3HEIEATSIbHOCTH /
Ecology and life safety
KIV/TI/AS KTKKKO/KPCHO/CPU | Kypambiaaa Temip 6ap binim Binim Binim OHnnipictik nmpakruka 1 / deppokopsITHATIaAp]
Cw KaJIIBIKTAp Ikl KCIICH Tl KaiiTa ANYIIBIH | aJTyIIBIHBIH QJTYIIBIHBIH IIpousBoacTBeHHAS Bl ATy TCOPHSICHI MEH
erey/KomruiekcHast mepepaboTka BIH TaHAaybl TaHAaybl npaktuka 1/ Industrial TEXHOJIOTHSICHI
KEITE30CoIePKAIINX OTXOI0B taHgaybl | Gowbiamia / [To | Goiibriamia / ITo | practice 1 /Teopus u
/COm_pI_eX processing of iron- OoibIHIII | BBIOODPY BBIOODPY Merainn Gackapy oHe TEXHOJIOTHUS
containing waste a/TIlo oOyJaromeroc | o0ydJaromeroc Meramorpads/ MOy YCHHS
BEIOOpY | a1/ ]_3y student's | s/ }_3y student's MeTaioBe eHue 1 (eppocruiaBos /
00y4aro option option wmeramorpadus/ Metallugry Theory and
merocst / and metallography technology of
By obtaining ferroalloys
student's JIMIIOM alIbIHAaFbI
option npaxtuka/[Ipeumt
OMHasl IpaKTHKa/
Undergraduate
practice
Merannyprust
00BEKTUICPIHIH
9KOJIOTHSTBIK
Kayineizairi/
DKoJIorHYecKas
0e30MacHOCTb
METaJLTyPrudeCKuX
00BEKTOB /

Environmental safety
of metallurgical
facilities




KIVITI/AS MKKXImE/XimMZMK/ | Merangapasl KOppo3usiaaH Bimxim Binxim Binxim Meraiut Gackapy KoHe TycTi MeTangap st
ChMfPMfC KOPFayIblH XUMUSIITBIK aJyIIbIH | alyIIBIHBIH ATYIIBIHBIH Metatorpadus/ OHJIIPY TEOPHUSCHI
onicrepi/XUMUYECKUE METOMBI BIH TaHIAYbl TaHAAYbI MerasioBeieHIE U MEH TEXHOJIOTHSICHI
3aIIUTHl METAJUIOB OT KOPPO3UH/ Tannaysl | Goiieiama / [lo | Go#bramia / [To | merammorpadus /Metallurgy | /Teopust u
Chemical methods for protecting GOMBIHIIT | BEIOOPY BBIOOPY and metallography TEXHOJIOTUS
metals from corrosion a/Ilo o0ygaroreroc | 00yJaroIeroc MOJTYYEHUS [IBETHBIX
BeIOOpY | 51/ By student's | s/ By student's meramnos/Theory and
o0yuaro option option technology for
merocs / Xumms/ producing non-
By Xumus/ ferrous metals
student's Chemistry Merannyprusmnsik
option o0BeKTinepai
(uexTapsr) sx00anay
Herizaepi)/
ObopynoBanue u
MPOCKTUPOBAHHUE
METaJUTy pPrHYeCKHX
00BeKTOB (11eX0B) /
Fundamentals of
designing
metallurgical
facilities(workshops)
KIVTT/AS MKT/RCM/CRM MeranaapislH KOppo3usiFa binim Binim Binim Xumus/ Marepuanaap/st
te3imainiri/Kopposronnas QIYIIBIH | aJTyIIBIHBIH QTYIIBIHBIH Xumus/ ATy IbIH
cToiikocTh Metaiuios/Corrosion BIH TaHJIaybl TaHJIaybl Chemistry HEePCIEKTHBTI
resistance of metals TaHnaysl | Oofieirimia / Tlo | Goibramia / ITo TEXHOJIOTHsLIAPhI/
OOHBIHII | BEIOOpY BEIOOpY [lepcriekTHBHEIE
a/Ilo oOyyaromeroc | o0ydJaromeroc TEXHOJIOTHHA
BEIOOpY | s/ By student's | s/ By student's MOy YCHHS
obyuato | option option MaTepuanon/
merocs / Promising
By technologies for
student's obtaining materials
option Wmxenepiix
nreGepxaHanap bl
J3aifHbl/
O6opynoBaHue U
MPOEKTHPOBAHHE
MAaIIHHOCTPOUTEIbH
pix nexos/ Design of
engineering
workshops
KIT/TIJI/AS TMTT /TTPZM/ Tycri Metanmapast eHAIPY Binim Binim Binim ®dusuka/Dusuka/ Jurimom anabiHaaFsl
TTehPM TEOPUSICBI MEH TEXHOJIOTUACHI QIyIIBIH | alyIIbIHBIH QJTyLIBIHBIH Physics MpaKTHKa/
/TeopHs U TEXHONOTHS MOTYYCHHUS BIH Tar1aybl Tar1aybl ST —" [penaumnaomHast
uBeTHbIX MeTaiuio/Theory and TaHgaysl | OodibiHmia / [To | GoibiHma / ITo MpaKkThKa /

Chemistry




technology for producing non- OoitbiHII | BBIOOpPY BEIOODPY Merangapasl kopposusizan | Pregraduation
ferrous metals a/Ilo o0yuaromeroc | o0yJaroImeroc | KOprayIblH XMMUSIIBIK practice
BeIOOpY | s/ By student's | s/ By student's | amictepi/Xumuueckue
obyuaro | option option METO/IBI 3AIIUTHI METAJIJIOB
terocst / ot koppo3un/ Chemical
By methods for protecting
student's metals from corrosion
option
Ken MeH KOHIIEHTpaTTapbl
kecektey/ OKycKoBaHHE Py
u konrenTparos/ Ores and
concentrates
MeTatyprusuiblk eHIipic
TEXHOJIOTHSICBIHIAFBI OTHIH
JKOHE KaJlblHA
kenriprimrep/ Tormeo u
BOCCTAHOBHTEIH B
TEXHOJIOTHUH
METaJLTypPradecKoro
npousBoacTea/Fuel and
reducing agents in the
technology of metallurgical
production
KIT/TTJI/AS KST/ TKSP/ FST Koro sxoHe mramnray Binim Binim Binim Xumus/Xumust/Chemistry JIUIIOM alIbIHaF bl
TeXHOIOTUSICH/ TeXHOIOT S ANyIIBIH | ATYIIBIHBIH AITYIIBIHBIH npaKkTHKa/
KY3HEYHO-IIITAMIIOBOYHOTO BIH TaHIAYbI TaHIaYbI Meramn Gackapy sxone [penaumaomHast
npousBoycTsa/ Forging and TaHgaybl | OoiibiHmia / [To | GotibiHma / [To Metajutorpadus/ MpakTuKa /
stamping technology GOMBIHII | BHIOOpY BBIOODY Merannosenenue u Pregraduation
a/Ilo oOyuJaromeroc | o0ydJaromeroc merannorpadus /Metallurgy practice
BEIOOpY | s/ By student's | s/ By student's and metallography
00y4aro option option
merocs / TepMUsIBIK XKoHE
By XHMHSITBIK TEPMHUSLITBIK
student's OHJICY/IIH TCOPHSCH MCH
option texHosoruscsl/  Teopus u

TECXHOJIOI'Uus TepMH‘IGCKOﬁ
u XI/IMI/IKOTGPMI/IHGCKOﬁ
o6pabotku/Theory and
technology of thermal and
chemical heat treatment




MeTanmabl JoHEKepIey IiH
XHUMMUSCHI MCH
TEXHOJIOTHACH/ X UMM 1
TEXHOJIOTHUS CBAPKU
MetamuroB/Chemistry and
technology of metal welding

Ousuka/Dusukal/
Physics

DnekTpocTanbIap jKoHe
OJIapIbIH
TaHOaJIaHybl/DIEKTOPOCTAI
U U UX MapKUpoBKa /
Electrical installations and
their marking

BonarTel TepMUsIIBIK OHACY
teopusichl/ Teopust
TepPMUIeCKOi 00paboTKH
ctamu/Theory of heat
treatment of steel

KIVTIJUAS

FATT/TTPF/TTOF

®deppoKopsITIANTaApIBI ATY

TEOPHSCH MEH TEXHOJIOTHSICHI
/Teopusi ¥ TEXHOJIOTHS TTOTyIESHUS

¢deppocruiaBos / Theory and

technology of obtaining ferroalloys

Binim
AITyIIBIH
BIH,
TaHAAaybl
OOMBIHII
a/TIlo
BBIOOPY
oby4aro
merocs /
By
student's
option

Binim
QITYIIBIHBIH
TaHIAybI
6oiibiama / Ilo
BBIOOPY
oOyuJatoieroc
s/ By student's
option

Bimim

QY IIBIHBIH
TaHIAYbI
ootipiama / ITo
BBIOOPY
obyuJatoreroc
s/ By student's
option

Omsuka/Puznka/Physics

KeH MeH KOHIIEHTpaTTap/ s
kecektey/ OKycKoBaHUE Pyl
u koHueHtparos/ Ores and
concentrates

Mertanmyprust eHIipiciHIH
TEOPHSACH MCH
texHoJorusicel/ Teopus u
TEXHOJIOTHS
METaJUTypru4ecKoro
mpousBoacTBa/ Theory and
technology of metallurgical
production

MeTamryprusisIK eHIipic
TECXHOJIOTUSACBIHAAYbI OTHIH
JKOHC KaJIIIbIHA
kenriprimrep/ Tommeo u
BOCCTaHOBUTCIIM B
TEXHOJIOI'UHU
METaJLTypru4eckoro
npousBoacta/Fuel and
reducing agents in the
technology of metallurgical
production

JurioMm angpIHIaFbl
MpaKTHKa/
IIpepnunnomuas
MpakTuKa /
Pregraduation
practice




Kypambiaaa Temip 6ap
KaJIABIKTap bl KeIIeH T
Kaiita eHuey/KommurekcHas
nepepaboTka
HKEIE30COACPIKAIIIX
orxoznoB /Complex
processing of iron-
containing waste

KIT/TTJI/AS POT/TPP/RPT [IpokaT eHaipiCiHiH TEXHOIOTHUSACHI Binim Binim Binim Mertann 6ackapy sxoHe Jluriiom angbiHAaFbI
/ TeXHOJOTHS TPOKATHOTO AIYIIBIH | aJTyIIBIHBIH ATYIIBIHBIH MeTaytorpadust/ MIpaKTHKa/
npousBocTBa/Rolling production BIH TaHAAYBI TaHIAybl Meramosenenne u [penmumiomuas
technology taHgaybl | Gowbiamia / [To | Goibiamia / [To | meramnorpadus /Metallurgy | mpaxruka /

OoitbIHIII | BBIOODY BBIOODPY and metallography Pregraduation

a/TIlo oOydaromeroc | obydaromeroc | OumipicTik mpakTuka 1 / practice

BEIOOpY s/ By student's | s / By student's Ipou3BoACTBEHHAS

oOyuaro | option option npakruka 1/ Industrial

nierocst / practice 1

By

Stuqentls Omsnka/Duznka/

option Physics
Marepuanibl KbICBIMMEH
OHJICY/IIH TCOPHSCHI MEH
texHonorusicel/ Teopust 1
TEXHOJIOTHsI 00paboTKK
MarepuaoB
naenenuem/Theory and
technology of material
processing by pressure
DneKTpocTaNbIap KOHE
OJIap IbIH
TaHOATaHybI/DIEKTOPOCTAT
U ¥ UX MapKUpOBKa /
Electrical installations and
their marking
BonarTel TEPMUSITBIK OHIEY
teopusicel/ Teopust
TEPMUYECKOH 00paboTKH
ctaym/Theory of heat
treatment of steel

KIT/TTI/AS OEQY /EOOP / IEOP/ OHEPKACITT IKOHOMHUKACHI KOHE Bimim Bimim Bimim Maremaruka/ Marematuka/ | JIMIUIOM ajibIHaAFbI
OHIIpicTI YHBIMAACTHIPY/ aTyUblH | alyLUbIHBIH aJIyLIbIHBIH Maths TpaKTuKa/
DKOHOMHKA OTpaciid U BIH TaHIaybl TaHJAybl DKOHOMHKA, KOCITKEPITiK IIpenaumiomuas
OpraHu3als pou3BoACTBa/ TaHgaysl | OotibiHma / ITo | OofibrHma / ITo | Herizmepi /OCHOBBI TIpaKTHKa /
Industry Economics and GolpiHIL | BBIGOpPY BBIOOPY SKOHOMUKH U Pregraduation
Organization of Production a/TIlo obyuaromeroc | oOy4aromeroc | mpeanpuHUMATeIbCTBO practice




BeIOOpY | s/ By student's | s/ By student's | /Fundamentals of
obywaro | option option Economics,
1ierocst / Entrepreneurship
By KapKbUIbIK cayaTThLUIBIK
student's Herizmepi/OCHOBBI
option (buHAHCOBOI
rpamotaocTr/Fundamentals
of Financial Literacy
OHpipicTik npaktuka 1 /
IIpousBonacTBeHHas
npaktuka 1/Work practice 1
KIT/TTJI/AS ME/ EM/ EM MerTamnyprusarsl SJKOHOMHKa/ Binim Binim Binim MartemaTrka/ MaremaTtuka/ | J{MIIOM aiabIHIAFBI
DKOHOMHKA B METAJLTYPIr U/ QITYIIBIH | JTyLIBIHBIH QTYLIBIHBIH Maths HpaKTHKa/
Economics in metallurgy BIH TaHIaybl TaHIaybl - - Ipenaumiomuas
Tagnayel | Ooiipramia / [lo | Gotierama / 1o 3K9HOMI/.IKa’ KOCIIIKEPIK MpaKTHUKa /
OoitbIHIII | BBIOODY BBIOODPY nerisaepi /Ocros! Pregraduation
a/Ilo obyuaromeroc | obydaroreroc IKOHOMHKHI 1 practice
BEIOOpY | s/ By student's | s/ By student's HPEMIPHHAMATELCTBO
00y4Jaro option option / Fundam_entals of
werocs / Economics, _
By Entrepreneurship
student's Kap KbUIbIK cayaTThIIBIK
option Heri3aepi/OCHOBBI
(buHaHCOBOM rpaMoTHOCTH/
Fundamentals of Financial
Literacy
OHpipicTik mpaktuka 1 /
IIpousBoxacTBeHHas
npaktuka 1/Work practice 1
KIT/TIJI/AS MEK/OTvM /OSM Mertamryprusigarsl eHOSKTi Binim Binim Bimim DKOJIOTHS JKOHE TIPIILTIK JIuIutoM anmsIHIarbl
kopray/ OxpaHa Tpya B ANYIIBIH | aJXyIIBIHBIH ATYIIBIHBIH Kayincizairi / Oxonorus u MpaKTHKa/
metatyprun/Occupational safety BIH TaHIAybI TaHIAYbI 0€30MacHOCTh [penaumiomuas
in metallurgy taHgaybl | OodbiHmia / [To | GodbiHma / [To | KH3HEAEATEIbHOCTH / npaKTHKa /
GOMBIHIT | BEIOOPY BBIOOPY Ecology and life safety Pregraduation
a/Tlo o0yuaromeroc | 00yJaromeroc practice
Bwibopy | s/ By student's | s/ By student's | K@pa MeTannap
06yHar0 option option MeTauTyprusicel/ MeTtamrypr
merocs / U1 YEPHBIX
By metamios/Ferrous
student's metallurgy
option Karrst
KopseitThanap/Teep/pie

crutael/Hard alloys

IIpousBoacTBeHHas
npaktuka 1/ Work practice
2




Xumus/Xumust/Chemistry

KIVII/AS

MOEK/ EBMO /ESMF

Merautyprust 00beKTiNIEpiHiH
9KOJIOTHSUTBIK, Kayinci3airi/
Dkooruyeckasi 6e30MacHOCTb
METAJUTYPTHYECKIX OOBEKTOB /
Environmental safety of
metallurgical facilities

Binim
ATYIIBIH
BIH,
TaHIAYbI
OOMBIHIIIT
a/Ilo
BEIOOpY
obygaro
merocs /
By
student's
option

Bimim

ATy NIBIHBIH
TaHIaybl
ooiipinma / ITo
BEIOOpY
oOyyaromeroc
st/ By student's
option

Binim
QITYIIBIHBIH
TaHIaybl
ooiipinmma / ITo
BEIOOpY
oOyuyaromeroc
s/ By student's
option

DKOJIOTHS JKOHE TipIILIIK
Kayinci3airi / Oxonorus u
0e301acHOCTh
KU3HEICATETHHOCTH /
Ecology and life safety

Xumus/Xumus
/Chemistry

KyxkpIK jxoHE crIOaiinac
KEMKOPJIBIKKA KapChl
MOJICHUET
Heri31epi/OCHOBEHI ITpaBa U
AHTUKOPPYILUOHHOU
kynbTypsl/Fundamentals of
law and anti-corruption
culture

MeTaHHprI/IH)IaFLI XUMUA
JKOHC KOFaphbl
TeMIIepaTypaibIK
nponectep/ XuMus u
BBICOKOTCMIICPATYPHBIC
IpoueccChl B
metamutyprun/Chemistry
and high-temperature
processes in metallurgy

Kypambiaga Temip 6ap
KaJIIBIKTAP bl KeIIICHTI
Kaiita eHnaey/KommiekcHas
nepepaboTka
KEJIE30COACPIKALTIX
orxoznoB /Complex
processing of iron-
containing waste

MeTannabl ToHEKepIIey IiH
XHUMHUSICbI MCH
TEXHOJIOTUACH/ XUMHUS U
TCXHOJIOTHUA CBApKH
metamtoB/Chemistry and
technology of metal welding

Juruiom anabiHaarbl
HpaKTHKa/
IIpennunnomuas
MpaKTHUKa /
Pregraduation
practice




KIVIII/AS

MOZIN/OPMOZ/FDMF
W

MeTamnmyprusiibiK 00beKTiIIep Il
(mexTapner) xobanay Heriznepi)/
ObopynoBanne 1 MIPOSKTHPOBAHNE
METaTyprudeckux 00beKTOB
(mexoB) / Fundamentals of
designing metallurgical facilities
(workshops)

Binim
ATYIIBIH
BIH,
TaHIAYbI
OOMBIHIIIT
a/Ilo
BBIOODPY
obyuato
merocs /
By
student's
option

Bimim
QTYIIBIHBIH
TaHJIAYbl
6oiiprama / ITo
BEIOOpY
oOyyaromeroc
st/ By student's
option

Bimim
QTYIIBIHBIH
TaHJIaybl
ooiipama / ITo
BEIOOpY
oOyuyaromeroc
st/ By student's
option

Hmxenepik rpaduka xoHe
AXKOK xytieci//
WmxenepHas rpaduka u
CAIIP / Engineering
graphics and Computer
Aided Design System

MerTamryprus @HIipiCiHIH
TEOPUSICHI MEH
TexHoyoruscel/ Teopus u
TEXHOJIOTHS
METAJUTYPrHYSCKUX
npoussoactea/ Theory and
technology of metallurgical
production

DKOJIOTHS JKOHE TIPIIiTIK
Kayincizairi / Oxonorus u
0e30IaCHOCTh
KU3HENEATENLHOCTH /
Ecology and life safety

Marepuanaapapl Tagaay
dIicTeEMEC] JKOHE METaIlI
OyIBIMIAPBIHBIH CaIlachl
/Metononorus BeIOOpa
MaTepHajoB U Ka4eCTBO
METaJUTOU3ACIHIA /
Methodology for the
selection of materials and
quality of metal

DnexTpocTanbaap KoHe
OJIapIbIH
TaHOaIaHybl/DIEKTOPOCTAI
1 M MX MapKUpoBKa /
Electrical installations and
their marking

Merangapabl KOppo3usiiaH
KOpFayHBIH XUMUSAIIBIK
smicrepi/XuMudeckue
METOAbI 3aIIIUTHI MCTAJIJIOB
ot xoppo3uu/ Chemical
methods for protecting
metals from corrosion

JIATioM anabpIHIaFbl
TIpaKTUKa/
IIpennunnomuas
MpaKTHUKa /
Pregraduation
practice




MeTamnyprusiarsl
MaTeMAaTHKAJIbIK MOACTIBICY
soHe K/
Maremaruueckoe
mozenupoBanue u 1 B
MeTaJUTyprin/
Mathematical modeling and
Al in metallurgy

Toxipubeni mpakTuka 2/
IIpousBonacTBeHHas
MIpaKThKa 2/

Work practice 2

KIVTIJAS

MGZGG/OPMZ/EaDB
W

MamyHa xkacay HeXTapblH
XKaOIbIKTay jKoHE jkobanay/
OOopynoBaHuE U IPOSKTUPOBAHUE
MaIIMHOCTPOUTEIHHBIX
uexoB/Equipment and design of
machine-building workshops

Bimim
ATYIIBIH
BIH,
TaHaybl
OOMBIHIII
a/Ilo
BEIOOpY
oOygaro
merocs /
By
student's
option

Binim
QTYIIBIHBIH
TaHIaybl
ootipiama / I1o
BEIOOpY
oOyuyaromeroc
st/ By student's
option

Binim
QJTYIIBIHBIH
TaHIaybl
6otipiama / Ilo
BEIOOpY
o0yuJaromeroc
s/ By student's
option

Maremaruka/ Maremartuka/
Maths

MerangapablH KOppo3usira
te3iMmainiri/Koppo3nonnas
CTOMKOCTh
MmeTaos/Corrosion
resistance of metals

OeKTpocTalbAap JKOHE
OJIapIbIH
TagOaTaHybl/DIEKTOPOCTAT
U U X MapKUpOBKa /
Electrical installations and
their marking

BonarThl TEpMUSIIBIK OHACY
teopusichl/ Teopust
TEPMUYeCKOi 00paboTKH
ctamu/Theory of heat
treatment of steel

Marepuanabl KbBICBIMMEH
OHJICY/IIH TEOPUSCHl MEH
TexHoJorusIchl/ Teopus n
TEXHOJIOTHS 00paboTKH
MaTepHaioB

nasneaueM/ Theory and
technology of material
processing by pressure

MeTamryprusmibIk
3epTTeynep MeH
Toxipubenepi xocnapuay/
Meratypruyeckue
HCCIIEIOBAHUS U
TUIAHUPOBaHHE
akcriepumenTa/Metallurgical
research and experiment

JUmioM anabIHaaFbl
HpaKTHKa/
IIpennunnomuas
npaktuka /
Pregraduation
practice




planning

Wwxenepiik rpaduka xoHe
AXOK xytieci//
WmxenepHas rpaduka u
CAIIP / Engineering
graphics and Computer
Aided Design System

KIUTIJAS

MPAA/AIMP/AIMP

Mertannyprusibik npoueCTep;[i
aBTOMATTAHABIPY JKOHE
aKmapaTTaHIbIpy/
ABTOMaTI/ISaLII/Iﬂ nu
HHPOPMATH3AIIL
METAJUTyPrHYECKIX IPOLIECCOB/
Automation and informatization of
metallurgical processes

Bimim
ATYIIBIH
BIH,
TaHJAYbI
OOMBIHIII
a/Ilo
BEIOOpY
oOygaro
merocs /
By
student's
option

Binim
QTYIIBIHBIH
TaHIAybI
6oiipamia / ITo
BEIOOpY
oOyuyaromeroc
st/ By student's
option

Binim
QJTYIIBIHBIH
TaHIAYbI
ooiipama / ITo
BEIOOpY
o0yuJaromeroc
s/ By student's
option

Maremaruka/ Maremaruka/
Maths

KyKbIK sxoHE chiOaiinac
JKEMKOPJIBIKKA KapChl
MOJICHUET
Heri31epi/OCHOBHI IpaBa U
AQHTHKOPPYIIIHOHHOH
kynbTypsl/Fundamentals of
law and anti-corruption
culture

dusuka/Dusnka/
Physics

MeTamryprusarsl
MaTeMAaTHUKAIBIK MOACTHICY
sxone XK/
Maremaruueckoe
MozenupoBanue u UM B
METauTypruu/
Mathematical modeling and
Al in metallurgy

Merannyprusiabik
TIPOLIECTEP TEOPHSICHI /
Teopus MeTamTypru4eckux
npoueccos/ Theory of
Metallurgical Processes

AKNapaTThIK-
KOMMYHUKALUAJIBIK
TEXHOJIOTHsIIap /
WndopmannonHo-
KOMMYHHUKAITUOHHBIE
texnostoruu / Information
and communication
technologies

JIurioMm anmmabIHIaFsl
HpaKTHKa/
IIpepnunnomuas
MpaKTHKa /
Pregraduation
practice

KIVIII/AS

MOA/AM/AM

Merann eHaeyai
aBTOMATTaHbIPY/ABTOMATH3ALMSI

Binim
ATYIIBIH

Bimim
QTYIIBIHBIH

Bimim
QTYIIBIHBIH

Kapa merannap
MeTauTyprusicel/ MeTtamrypr

JIATIoM anabpIHIaFbl
TIpaKTuKa/




metalworking

MeTaiiooopaborku/Automation of

BIH,
TaHIaybl
OOMBIHIII
a/Ilo
BEIOOpY
obygaro
merocs /
By
student's
option

TaHIaybI
6otiprama / Io
BEIOOpY
oOyuyaromeroc
st/ By student's
option

TaHIaybl
6otiprama / Ilo
BEIOOpY
oOyuyaromeroc
s/ By student's
option

Hs YCPHBIX
mertaios/Ferrous
metallurgy/

AKNapaTThIK-
KOMMYHHUKAITHAIIBIK
TeXHOJIOTHsIap /
WudopmannonHo-
KOMMYHHUKAITHOHHEBIE
texHoJioruu / Information
and communication
technologies

Maremaruka
/Marematuka/Maths

Merannyprusiaarsl
MaTeMaTHKaJIBIK MOJEIBACY
swone XK/
Maremaruueckoe
mozenupoBanue u 1 B
METaJLTyprin/
Mathematical modeling and
Al in metallurgy

IIpepnumnnomuas
TpaKTuKa /
Pregraduation
practice
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BLIIM BEPY BAFIJAPJAMACBHIHBIH KY3IPETTLIIIK KAPTACHI / KAPTA KOMIIETEHIIUH OBPA3OBATEJHLHOHN
ITPOI'PAMMBbI /COMPETENCY MAP OF THE EDUCATIONAL PROGRAM

HETI3I'lT K¥3bIPETTEP/ KJIFOUEBBIE KOMIIETEHIIMN / KEY COMPETENCE

KOHS;QI:OH/ KAJIIBI BUIIM BEPY K¥3bIPETI/ OBLIUE OFPA3OBATEJ/IBHBIE KOMIIETEHIIMU / GENERAL EDUCATIONAL COMPETENCE

Ken oii-epici MeH oifmay MomeHuWeTi Oap >KOFapel OUTIMII TYJIFaHBI KalIBIITACTHIPYFa BIKMAJ ETETiH JKapaThUIBICTAHY-FBUIBIMU (QJICYMETTIK, T'YMaHHTAapJIbIK,
SKOHOMUKAIHIK) TIOHJIEp caslachIHAa 0a3aibIK OiniMi O6ap

HK/KK/KC 1 Obnadaem 5a306blMLf SHAHUAMU 8 0baCmU ecmecm8eHHOHAYYHBIX {couuaﬂbezx, 2YMAHUMAPHBIX, IKOHOMUYECKUX) OUCYUNIUH, CROCODCBYIOWUX (OPMUPOBAHUIO
8bICOK00OPAZ0BAHHOU TUYHOCTU C WUPOKUM KPY2030POM U KYTbMYPOU MblUIeHUs.
Has basic knowledge in the field of natural science (social, humanitarian, economic) disciplines that contribute to the formation of a highly educated personality with a
broad outlook and culture of thinking
Kaszipri 3aMaHfpl TEXHUKaMEH JKYMBIC ICTEY JaFIbIChl, KOCiOU KbI3MET CallaChlHIa aKIapaTThIK TEXHOJOTHsIIap bl KoJinaHa Olry

HK/KK/KC 2 | Obradaem nasvixamu 0bpawjeHus ¢ co8pemMeHHOU MexHUKol, YMeHue UCnoIb306amb UHPOPMAYUOHHbLE MEXHON02Ul 8 cihepe npogecCcuoHanbHoll 0esmenbHOCm U
Has the skills to handle modern technology, the ability to use information technology in the field of professional activity
ToJNBIK OIIEYMETTIK JKOHE KOciOM KBI3METTi KAMTaMAaChI3 €Ty YIIIH JIeHe MIBIHBIKTRIPY 9/icTepi MEH KypalIapblH Naiifanany KaoiieTi

HK/KK/KC 3 | Cnocobrocme ucnonv3osams Memoobsl u cpedcmea Gpusuieckol Kyabnypbl 0 obecneyenus NOTHOYEeHHOU COYUanbHOll U npOQecCcUuoHanbHOt 0esm enbHOCL
Ability to use methods and means of physical culture to ensure full social and professional activities
MeMIIeKETTIK, OpBIC )KOHE IIET TUIAEPiH MEHIepy Kepek

HK/KK/KC 4 | Buadeem 20cyoapcmeeHHbiM, PYCCKUM U UHOCHDAHHbIM SI3bIKAMU
Owns state, Russian and foreign languages
FeuUIbIMM YHHETaHBIM HETi3lIepiH KaJBIITACTBIPYFa, JIOTHKAIBIK Oiayasl JaMbiTyra, PH3MKaNbIK yphicTepii Taniay KaOijeTiHe, 3aMaHayW TECOPHSUIBIK JKOHE
DKCIIEPUMEHTANIBI 3ePTTEY 9MICTEPiH Mrepyre KaThiCyFa KabineTTepi MCH MaibIHIBIFBIHA BIKMAT €TCTIH MKaJbl TCOPHUSJIBIK MOHICP CalachiHAa 0a3aiblk OLTIMIep/i
MEHI'€PTreH
Braoeem 6azosvimu snanuamu 6 0oaacmu 0ouemeopemuseckux OUCYUnIUH, CnOCOOCMBYIOWUX (POPMUPOBAHUIO OCHO8 HAYYHO20 MUPOBO3ZPEHIA, PA3BUINUIO JIOSUHECKO20 MbIULTEHIS,

HK/KK/KC 5 | cnocobrocmu ananusuposams @usudeckue npoyeccst, cHOCOOHOCHU U 20MOGHOCU K VHACMUIO 8 OCGOEHUU COBPEMEHHbIX MEOPemuteckux U SKCNEePUMEHMATbHLIX Memoo08
uccne0osanull
Owns basic knowledge in the field of general theoretical disciplines that contribute to the formation of the foundations of the scientific worldview, the development of
logical thinking, the ability to analyze physical processes, abilities and readiness to participate in the development of modern theoretical and experimental research
methods
KoramapIKk mikipre, IoCTypJepre, oAeT-FYpBINTapra, KOFaMIBIK HOpMajapra HETi3JeireH oJCYMETTIK-dTHKAIBIK KYHIBUIBIKTAPbl OUIeal JKoHE ©3iHIH KociOu
KbI3METiHJIe oJlapra OaFjap »Kacaii aynaJsl

HK/KK/KC 6 3HaemvcouuaﬂbHo-amuttecxyue YeHHocmu, OCHOBAHHblE HA O6me€m8€HHOM MHEHUU, mpaauuuﬂx, O6bl1{aﬂ)€, O6We€m€eHHblx HOpmMAax u ymeem opuenmupoeantbcCsl Ha HUX
6 ceoeu }’lpO¢€CCu0HaﬂbH0u oesmenbHoCmu
He knows social and ethical values based on public opinion, traditions, customs, and social norms and knows how to orient himself towards them in his professional
activity
Ickepitik 9THKAa HOpMaJIApbIH CaKTal Ibl, STHKAIBIK K9HE KYKBIKTHIK MiHE3-KYJIBIK HOpMaJlapblH Oine i

HK/KK/KC 7 | Cobniodaem Hopmbl 0en060U dMUKU, 81adeem IMu4eckumMu U npasogulmu HOpMamu nogeoeHs
Complies with business ethics, owns ethical and legal standards of conduct.
KazakcTaH XaJIKbIHBIH CAJIT-I9CTYpJIepi MEH MOIEeHHUETIH Oinesi

HK/KK/KC 8 | 3naem mpaduyuu u kynemypy napooog Kasaxcmana
Knows the traditions and culture of the peoples of Kazakhstan
Kacibu xoHe jxeKe ecyre yMThILY

HK/KK/KC 9 | Cmpemumucst K npogheccuonanbHOMY U IUYHOCIMHOMY POCHY

Strives for professional and personal growth




Koanl /Kon/
Code

HEI'I3I'I KY3BIPETTUIIK / BASOBBIE KOMIIETEHIIMUN/CORE COMPETENCIES

HK/KK/KC 10

Kapa JKOHC TYCTi MCTAJUTYprus KOpbITHAJIapbl MCH MCTAJIAAPAbl aJ1y TEXHOJIOTHUAChIHA TCXHUKAJIBIK KYKaTTaMaHbl TaJ1Jay

AHanu3up06amb MEXHUHYECKYIO OOKymeHmauuio HA MEXHO102UI0 NOJYYEHUS Memajiloe U Cniaeoe uepnod u u@emﬂoﬁ memajirypeuu

Analyze technical documentation on the technology of producing metals and alloys of ferrous and nonferrous metallurgy

HK/KK/KC 11

[Nafinanany mapTTapblH YITi€y HeTi3iH/e naijaany KacueTTepiHe KOMBIIaThIH TalanTap/ sl Oenrinenai

Yemanasnueaem mpe606aHuﬂ K 9KcniyamayuOHHbIM CBOLICMBAM HA OCHOBE MO()@JZupOGCIHu}Z yCJZOGMIZ IKcniayamayuu

Establishes performance requirements based on simulation of operating conditions.

HK/KK/KC 12

Merann 6¥I7H>IM,H&I)I;IH aly YHIIH MCTaAJUI JKOHEC MCTaJlJ1 EMEC MaTCpuajiaapabl OHTaMIIBI TaHAayabl )KY3€TC aCbIpy

Ocymecmeﬂﬂmb ONMUMATIHBLLL 6bl60p MEMAINIUYECKUX U HEMEMAUIUYECKUX Mamepuailos onst NOJYYEeHUs Memaniou30enuil

To carry out the optimal choice of metal and non-metallic materials for the production of metal products

HK/KK/KC 13

TepMUSsITBIK HEMeCce XUMUSUTBIK-TEPMISIIBIK OHJICY 9IICiH Oenriney

Hasnauamos cnocob mepmuyueckoil unu XumMuxo-mepmuyeckol 06pabomxu

Assigns a method of thermal or chemical-heat treatment

HK/KK/KC 14

Merarmunyprusuiblk 00bEKTUIEPIiH TEXHOJIOTHSUIIBIK MIPOLIECTEPIH aBTOMATTAaHIBIPBUTFaH XK00atay KypaiaapblHbIH KOMETIMEH TEXHOJIOTHSUIIBIK PEXHUM (haKTOpIapbIH
AHBIKTAY

Onpeée/mmb d)aKmprl MEXHONI02UHUECKO20 peacuma npu nomowu cpedcm@ asmomamu3upoeaHHo2c0 NPOeKmMupo6anusl MmexHoaI0cuU4eCKux npoyeccos
mMemairtypeudeckKkux 00veKkmos

Determine the factors of the technological mode using the means of computer-aided design of technological processes of metallurgical objects

HK/KK/KC 15

MeTaHHprI/I)IHI)IK MallvuHaJlap MCH arperarrapablH TCXHOJOTUAJIBIK )Ka6Z[I)IFI)IHa KOHCTPYKTOPJIBIK KY>KaTTaMaHbI UT'CPY

Ocsoums KOHCMPYKMOPCKY10 ()OKymeHmaumo HA mexrHoJjiocudeckoe 060py006aHue MemaiiypeuiecKux Mawun u azpecamos

To master the design documentation for the process equipment of metallurgical machines and units

HK/KK/KC 16

BeuexTep MeH Kypajiap/ipl naiiiajlany HiapTTapblH MOJIeIIb/ISY YIIIiH KOJIJaH0asbl OaFaapiaMalblK Kypauaap/sl KOJJaHy

Tpumensamo npuxiaouvie npocpammuvie cpedcmaa 0Jisk MOOeIUPOSAHUS YCII08ULL IKCHIYyAmayuy 0emaiel U UHCMpymMeHma

Uses applied software tools to simulate the operating conditions of parts and tools

HK/KK/KC 17

TarnchIpbIC )Kacay: METaJLUTyPTUSIIBIK O0BEKTIICP/l , TEXHUKAJIBIK KypaJIap/ibl, KOCAIKbI OOJIIICKTEP/Ii, 0JIap Il )KOHICYTe TEXHUKAIBIK KY)KATTaM aHbI

CocTaBIIsITh 3a5BKHU : Ha 060pOI[OBaHI/Ie MCTAJUTYPTHUICCKUX 00BEKTOB , TEXHUYCCKHUEC CPCACTBA, 3allaCHBIC YaCTHU, TCXHUYCCKYIO JOKYMCHTAIIUIO HA UX PEMOHT

Ability to write applications: equipment, technical equipment, spare parts, technical documentation for their repair

HK/KK/KC 18

MeTamtyprusiiblk 00beKTUIep/ Il Jk00aiay1a 3aMaHay KOMITBIOTEPIIiK OarnapiamManap/pl KojjaHa 0iry

YMeHHe 10JIb30BaHHsI COBPEMEHHBIX KOMITBIOTEPHBIX POrPaMM B IIPOEKTHPOBAHUE METAIITYPIrHYECKUX 00BEKTOB

Ability to use modern computer programs in the design of metallurgical facilities

Koarw! /Koa/
Code

KO9CIBHU K¥3bIPETTUIIK / TPO®PECCHUOHAJIBHBIE KOMIIETEHIINHU /PROFESSIONAL COMPETENCES

HK/KK/KC 19

Kocibu Kp13mMeT OaphICBIHIA TYBIHIANTHIH MIHACTTEPAl HIeNTy YIIiH (HU3uKa-MaTeMaTHKAIbIK alllapaTTsl KoJIaHa 0iry

VYMeTh HCIO0JIB30BaTh (1)H3HKO-MaTCMaTPI‘ICCKHﬁ armapar AJist peieHus 3a/1av, BOSHUKAIOINX B X0/1€ HpO(l)eCCI/IOHEU'H)HOI\/’I JACATCIBbHOCTHU

To be able to use the physical and mathematical apparatus for solving problems arising in the course of professional activity

HK/KK/KC 20

MeTannyprusuiblK OHIIPICTIH 9P TYPJIi MPAKTUKAIBIK calaJapblHAa eIey KYpaIIapbiH KOJIAaHy.

[IpuMeHATh CpeicTBa H3MEPEHHUS B PAa3IMYHBIX MIPAKTHYECKUX 00JIaCTAX METAJUTYPIHIECKOTO IPOU3BO/ICTBRA.

Use measurement tools in various practical areas.

HK/KK/KC 21

JaifbH MeTauT eHIMACPiHIH CallachlH KAaKCAPTATHIH MIAXTA MaTepPHAIIapbIH TaHAAY

BLI6I/IpaTI> IIUXTOBBIC MATCPpUAJIbl ONITUMAJILHO YJIYyYIIAOIUC Ka4Y€CTBO TOTOBOM MCTAJUIONPOAYKIIUN

Choose charge materials that optimally improve the quality of finished metal products




HK/KK/KC 22

Camnaibl METaJIllap MEH KOPbITIIaJIapAbl a1y TEXHOJOTUACBIHAAFbl TCXHUKAJIBIK MiHZ[eTTep,Hi menry

Pemate TexHmIeCcKue 3aJa491 B TCXHOJIOTHH ITOJTYUYCHHUA KaYCCTBCHHBIX METAJIJIOB U CIIJIABOB

Solve technical problems in the technology of producing high-quality metals and alloys Solve technical problems

HK/KK/KC 23

MeTamryprusiiiblK YpAiCTepIiH (pr3uKa-XUMHUSIIBIK 3epTTeyIIepiHae TeOpHsUIBIK OiTiMIIi MpaKkTHKaAa KoJgaHyFa Kabinerti 6oy

BrITh c1ocOOHBIM NMPUMCHATH Ha IPAKTUKE TCOPETUUCCKUEC 3HAHNS B (1)I/I3I/IKO'XI/IMI/I‘ICCKI/IX HCCJICAOBAHUAX MCTAJTYPTHICCKUX TPOLECCOB

To be able to put into practice theoretical knowledge in physico-chemical studies of metallurgical processes

HK/KK/KC 24

AHAIUTHKAIBIK KOHE TePMOIMHAMUKAHBIH 1pTelli 3aHIapblH 01Ty, OJapAbl METaILTYPrisl caJachIHIAF Ka3ipri 3aMaHFbl TEXHUKAHBIH HAKTHI MIHACTTEPIiH MICTTye
KOJIIaHy

3HaTh (yHIAMEHTAIbHBIC 3aKOHBI AHATUTHKH U TEPMOIWHAMUKH, IPUMEHEHNE UX NP PEIICHUH KOHKPETHBIX 33/1a4 COBPEMEHHON TEXHUKH B 00JIACTH M ETaJUTypTUH

Know the fundamental laws of analytics and thermodynamics, their application in solving specific problems of modern technology in the field of metallurgy

HK/KK/KC 25

Mertaizap MeH KOpBITIANAPIbIH CHIPTKBI (haKTOpIIapblHAH KOPFay 9/IiCTepi MEH TICUIEPiH OiTy JKoHE NPAaKTHKaAa KOJIJaHy

3HaTh U MMPUMCHATH HAa NPAKTUKE MCTOJbI U CII0COOBI 3allIUThl OT BHCHIHUX q)aKTOpOB MCTaJIJIOB U CIIJIaBOB

Know and put into practice methods and methods of protection against external factors of metals and alloys

HK/KK/KC 26

MerTautyprusuiblk 00beKTiIepieri MPaKTHKAHbIH ( )KYMBICTBIH) HAKTHI IIAPTTAPhI YILIIH XKa0bIKTH TAHAAY

Bri6upars 00opynoBaHUE U1t KOHKPETHBIX YCIOBHH NPakTUKHU ( pabOThI) Ha METAIITYPrHIECKUX OOBEKTaxX

Choose equipment for specific conditions of practice (work) at metallurgical facilities

HK/KK/KC 27

MeTaJuTyprysuIbIK ©HIpiC TEXHONOTHSICHIHAA 3aMaHayH €CEeNTey QJIiCTepiH KOIIaHy

Hcnons3oBaTh COBPEMCHHBIC MCTOJbI paCcucTa B TCXHOJOTMHU MCTAJLITYPTUICCKUX MTPOU3BOACTB

Use modern methods of calculation in the technology of metallurgical production

HK/KK/KC 28

MarepuaniapplH KYPbUIBIMIBIK TAJIJAYBIH XKYPri3y, MaTepHaJIIap IblH MEXaHUKAJIBIK, TEXHOJIOTHSJIBIK JKOHE NMaljalaHy CHIaTTaMaJIapblH TaJIay 9JIiICTEPiH MEHrepy

Braoemv memooamu npoee()esz CMPYKMYpPHO20 aHAIU3a Mamepuaios, aHaiu3d MexaHu4eCKux, mexHoiocud4eCcKux U IKCniyamayuoHHblx xapaKkmepucmukx
mamepuaios

Owns methods of structural analysis of materials, analysis of mechanical, technological and operational characteristics of materials

HK/KK/KC 29

MeTauTyprusijiblK arperartap/ibl naifaiany xoHe pexXUMICPIH Talay, )ko0anay MocelesIepiH NIeTy YIIIiH 3aMaHayd €CenTey TEXHUKAChIH KoJiJaHa Oiny

YMeTh UCTIONB30BaTh COBPEMEHHYIO BRIYHCIUTENBHYIO TEXHUKY ISl PEIISHUS 3a7a4 MPOEKTUPOBAHNUS, aHAJIN3a PEXKUMOB U SKCIUTyaTallud METALTYPTHYECKUX
arperaToB

To be able to use modern computing equipment to solve problems of design, analysis of the modes and operation of metallurgical units

HK/KK/KC 30

MeTaJulyprysuiblK MallMHAIAP MEH arperaTtap/iblH THIITIK PeXKUMIEpiHIH TEXHOJOTHSUIIBIK (hakTopiaapbiH OakpLIayabl KAMTaMacChI3 €Ty

ObecneunTh KOHTPOJIb TEXHOJOTHYECKUX (PaKTOPOB THUIIOBBIX PEKUMOB METAJUTYPIHYSCKIX MAITHH U arperatoB

Provide control of technological factors of typical modes of metallurgical machines and units

HK/KK/KC 31

OpTypai MeTangap MEH KOPBITHAJIAp 6l ATy IbIH THIITIK )KOHE HHTETPAMSIIaHFaH PeXKUMIEPiHIH THIMIIUIITiH OaFanay

OHeHI/IBaTB 3(b(peKTPIBHOCTB TUIOBBIX U UHTCTPHUPOBAHHBIX PEXUMOB IMOJTYUYCHUA PA3JIMIHBIX MCTAJIJIOB 1 CIIJIABOB

Evaluate the effectiveness of typical and integrated modes of obtaining various metals and alloys know the basic equipment

HK/KK/KC 32

MeTauTyprusuIbIK, KSCIIIOPBIHAAP/IBIH 3USH/IBI )KOHE KayinTi (PaKTOpIapblH COUKECTEHAIpY

WnesTudunmupoBaTh BpeAHBIE U ONMAcHBIE (PaKTOPBl METAILTYPTHUECKUX MPEATPUITHN

Identify harmful and dangerous factors of metallurgical enterprises

HK/KK/KC 33

MeTaJutyprusulblK, eXTap/ia eHOEK jKaraaiblH JKaKcapTy JKOHIHAET1 ic-1apajap/ibl YChIHY

Hpe;maraTL MCPOIIPUATHA 10 YITYUIICHUIO yCJ'IOBI/Iﬁ TpyZa B MCTAJUTYPIrU4CCKUX LEXaX

To propose measures to improve working conditions in metallurgical workshops

HK/KK/KC 34

MeTaJutyprysuIbIK, IPOLECTEP )KYMBICHIHBIH TUNTIK PEXKUMJICPIHIH TEXHOJIOTHSJIBIK MYMKIHAIKTEpiH OomKay




[Iporao3upoBaTh TEXHOIOTHYECKHE BO3MOKHOCTH THIIOBBIX PEKUMOB PaOOTHI METAJLUTYPTHIECKHX IIPOLIECCOB

Predict technological capabilities of typical operation modes of metallurgical processes.

HK/KK/KC 35

MerautyprusuibiK, MalliHa kKacay jkoHe TEPMUSUIBIK OHipicTepae eHOeKTI Kopray, DIEeKTp Kayilci3iri >koHe epT Kayilci3airi TanantapbiH Oineni

3naem mpeboeanus oxpanvl mpyoa, 31eKkmpoOe30naACHOCU U RONCAPHOU OE30NACHOCIU 8 MEMALILYPSULECKOM, MAUWUHOCIPOUMETbHOM U MEPMUYECK OM
npou3600cmeax

Knows the requirements of labor protection, electrical safety and fire safety in the metallurgical, engineering and thermal industries

HK/KK/KC 36

Kocibu MiH,HeTTepL[i menry YIHIH ABTOMATTAHABLIPY KypaJiaapbl MCH aKapaTThIK - KOMMYHHUKAIUAJIBIK TCXHOJIOTUAJIapAbl naiganaHaibl

chonwyem cpe@cm@a asmomamuzayuu u qubopmaquHHo = KOMMYHUKAYUOHHbLE MEXHOIOcUU ons peuterus npod;eccuOHaﬂbelx 3a0ay

Uses automation tools and information and communication technologies to solve professional tasks

HK/KK/KC 37

Omnmey >xoHe 6aKplIay XKYprizy, aBTOMaTTaHABIPYABIH TEXHUKAIBIK KYPaJIJapbl MEH aKNapaTThIK TEXHOIOTHIIApABI KOJIIaHa OTBIPHII, SKCIEPHUMEHTTIK JIepEeKTep i
OHJICH I )KOHE YChIHA/IBI

Hpoeodumb UsMepeHus u Ha5]li0()€Huﬂ, o6pa6amb16aem u npedcmasﬂﬂem IKCnepumernmaibHvle aaHHble, UCNOJIb3YAl mexHuvecKkue cpedcmea asmomamusayuu u
qubopmauuomible mexHnono2uu

To carry out measurements and observations, processes and presents experimental data using automation equipment and information technology

HK/KK/KC 38

Kapa MeTtanaap MeH KOpBITHAIAp/Ibl Ty YIIiH TEXHOJOTHIIBIK CXeMaliap/bl 93ipJiey jKoHE TY3eTy KaOijaeTi, JHEPreTUKAIBIK THIMIUTIK TTEH 3KOJIOTUSIIBIK KayilcCi3IiK
TaJanTapblH €CKEPE OTBIPHII

VYmenne paSpa6aTLIBaTB 1 KOPPCKTUPOBATH TCXHOJIOTMYCCKHUE CXCMBbI IMMOJTYYCHUA YCPHBIX MCTAJJIOB U CIIJIABOB € Y4ETOM Tp€6OBaHI/II>‘I 3Hepl"03(1)(1)€KTI/IBHOCTI/I u
9KOJIOTHYECKOH 0€30MacHOCTH

Ability to develop and adjust technological schemes for the production of ferrous metals and alloys, considering energy efficiency and environmental safety
requirements

HK/KK/KC 39

MeTatyprusuibiK, TEXHOJIOTHSLIAP/IbI THIM/II OacKapyFa ®KoHe KETUIIPyre MYMKIH/IIK O€peTiH XUMUSIIBIK nporecTep, TepMoAnHaAMHUKa KIHE PEAKIUs KHHETHKACKI
Typausl Oepik OiTiMIlI KAMTHIBI

Bxutouars ri1y0oK#e 3HaHUSI XUMHUYECKHX MTPOIIECCOB, TEPMOANHAMUKY U KUHETHKU peakinu, 3p(GpeKTHBHO KOHTPOJIUPOBATH U ONITUMH3HPOBATh METAJUTypPrUuecKue
TEXHOJIOTUU

It includes solid knowledge of chemical processes, thermodynamics and reaction Kinetics, which makes it possible to effectively manage and improve metallurgical
technologies.

HK/KK/KC 40

Mertannap MeH KOPHITIAJIapAbIH KYPaMbIH TaJAay, oJapsl OHACY YVIIiH XUMUSUIBIK TEXHOJIOTHSIIAP IBI 93ipiiey, COHali-aK JKoFapsl TeMIepaTypaja 0asky, TazapTy
YKOHE COFY IPOIIECTEPiH TYCiIHY JaFApUIapbiHa ue 00y

Obnadame HABBIKAMU AHATU3A COCMABA MEMANIO8 U CHIAB08, PA3PAOOMKU XUMUYECKUX MEXHON02UU 018 UX 00pabOmKU, a maKice NOHUMAHUEM NPOYeccos NiasleHUs,
PaguHUpOBanUs U KOBKU NPU BLICOKUX MeMNepamypax

Possess skills in analyzing the composition of metals and alloys, developing chemical technologies for their processing, as well as understanding the processes of
melting, refining and forging at high temperatures

HK/KK/KC 41

JKorapsl TemIiepaTypa >karaibIHIa Kayici3 )koHe THIM/I )KYMBICTBI KAMTaMachl3 €T€ OTHIPBII, METaJUTypPrisUIbIK JKa0/IbIKIICH JKYMBIC icTel Oimy

YMeTh paboTaTh ¢ METALTYPIHIecKUM 000pyioBaHNEM, obecrieunBast 6e3omacHyo 1 3ppeKkTHBHYIO0 paboTy B YCIOBHUIX BEICOKHX TEMIIEPATYp

Be able to work with metallurgical equipment, ensuring safe and efficient operation at high temperatures




JKAJIIBI AJIFAHJIA, KAJIBINITACTBIPBLIFAH KY3BIPETTEP MEH BLJIIM BEPY BAFJIAPJTAMAJIAPBI BOMBIHIIIA OKBITY

HOTHW/XEJIEPIHIH CAJIBICTBIPY MATPULIACBI / MATPUIA COOTHECEHUA PE3YJIbBTATOB OBYYEHUA 11O
OBPA3OBATEJIBHOM ITPOTPAMME B IIEJIOM C®OPMHPYEMBIMHA KOMIIETEHIIUAMMA / MATRIX OF CORRELATION OF
LEARNING OUTCOMES ACCORDING TO THE EDUCATIONAL PROGRAM AS A WHOLE BY THE FORMED COMPETENCIES

Koasl /Koa/Code

ON1

ON 2

ON 3

ON 4

ON5

ON 6

ON7

ON 8

ON9

ON 10

ON 11

ON 12

ON 13

KAJIIBI BIJIIM BEPY K¥Y3BIPETI/ OBIIIUE OBPA3OBATEJIbBHBIE KOMIIETEHIINHN / GENERAL EDUCATIONAL C

OMPETENCIES

HK/KK/KC 1

v

v

HK/KK/KC 2

HK/KK/KC 3

HK/KK/KC 4

HK/KK/KC 5

HK/KK/KC 6

HK/KK/KC 7

HK/KK/KC 8

HK/KK/KC 9

<| <] <] <

HET'I3I'T

K¥3bIPETTLIIK / BASOBBIE KOMIIETEH

HOUN/CORE COMPETENCIES

HK/KK/KC 10

v

HK/KK/KC 11

HK/KK/KC 12

HK/KK/KC 13

HK/KK/KC 14

HK/KK/KC 15

HK/KK/KC 16

HK/KK/KC 17

HK/KK/KC 18

HK/KK/KC 19

HK/KK/KC 20

HK/KK/KC 21

HK/KK/KC 22

HK/KK/KC 23

HK/KK/KC 24




HK/KK/KC 25 v v
HK/KK/KC 26 v v
HK/KK/KC 27 v
KOCIBU K¥3bIPETTLIIK / MTPO®ECCUOHAJIBHBIE KOMINETEHIINMN/ PROFESSIONAL COMPETENCIES
HK/KK/KC 28 v v v
HK/KK/KC 29
HK/KK/KC 30 \%
HK/KK/KC 31 v
HK/KK/KC 32 v
HK/KK/KC 33 v v
HK/KK/KC 34 v
HK/KK/KC 35
HK/KK/KC 36 v v v
HK/KK/KC 37 v
HK/KK/KC 38 v v v




MOHIEP BOMBIHIIIA MOJIMET / CBEAEHUS O JUCIHUATIIMHAX/ INFORMATION ABOUT DISCIPLINES

Kpeanrre KaJjbinra ON/
pc:m)l / caThiH PO/
ITon aTaysl/ P Ky3biperTep/ | LO
HaumenoBanuegucun Koamsecr dopmupye
Ne IMouHiH KpicKama cunarramachl/ Kparkoe onucanune mucuunimnet/ Brief description of the discipline BO
minHbl/ Name of the MBbIe
disciplin KpeauTos KOMIIETeHIHU
/ Amount
of credits | ‘WFormed
competencies
Kannpl 6inim Oeperin nonaep uukii / Hukia o0meodpasoBateasubix Ancuuniant / Cycle of general education disciplines
Tannay komnonenti / Kommonenr o Bei6opy / OptionalComponent
Pecypctapapl maijganaHy KaxXeTTUIrT MeH THIMILIIrN, SKOHOMHUKAJBIK TaHAay Macelieci. DKOHOMUKAIBIK
KaThIHACTap JKyHeciHmeri HapblK. CypaHbIC MEH YCHIHBICTBHIH HETi3ri Teopusuiapbl. KoCIMOPBIHHBIH IIBIFBIHIAPHI
MeH KipicTepi. OHipic (aKkTOpIapBIHBIH HAPBIFBL. ¥JITTHIK 3KOHOMHUKA.BH3HECTEeT1 COTTUIIK (haKTOPhI- OaraHbI
yitleimpactelpy. KP-marbl kocimkeputik. KemmeHai KYKbIK calachIHIAFbl KOCIMKepIiK KyKbIFBL. Kacimkepiik
KbI3METIHIH cyObekTinepi. Kocinkepiik KbI3METiHIH CyOBEeKTUIEpiH KYpy, KailTa YHBIMAACTHIPY KOHE Tapary.
Kacinkepmik Toyekenmiri. Kanmpneik ecen. EHOek ImmapTrapblH ecenke anyablH OipbIHFal KYHECiH Tipkey
(ECYTH). KP cambik xyieci. CanbIKTBIK oKiMmIeHaipy. Caiblk MIHAETTEMECI, CallbIK JKoHE OKeTKe
TeJICHETiH 0acKa 1a MIiHIETTI TeleMAepIiH Typnepi. ApHaynsl canslk pexumaepiHin (CHP)rypaepi, llarbin
Ou3Hec cyOBbeKTUIEP1 YIIIH apHAYJIbl CAITBIK PSXKUMICPIH KOIaHy MIapTTaPHI.
S KOHOMIKA KoHE Ilompebnocmu u 2¢hgpexmusHocms UCNOIL3068ANUS PeCyPCO8, Npobiema dKOHOMUYecko2o evlbopa. Puvinox @
. . . ., | cucmeme axonomuyeckux ommuowenuti. OcHogHble meopuu cnpoca u npeonoxcenus.. Hsoepacxku u 00x00
KOCITIKEePITiK Heri3aepi /
OcHO8b1 SKOHOMUKY 1l npeonpuamus. Peinox ¢paxmopos npoussoocmea. Hayuonanvnas sxonomuxa. Llenoobpazosanue xax ¢gaxmop
ycnexa npu opeanusayuu 6uszneca. Ilpeonpunumamenscmeo 6 PK. [lpeonpunumamensckoe npago Kax
npeonpuHuUMames . HK/KK/KC -
1 emeol KomnaekcHas ompaciv npasa. Cyovexmoul npeonpunumamensckol oesmenvhocmu. Cozoanue, peopeanusayus u 5 1237 10

Fundamentals of
Economics and
entrepreneurship

JUKBUOAYUsL CYOBEeKMOo8 NpeonpuHuMamensckotl desmenvnocmu. Ilpeonpunumamensckuii puck. Kaoposwiii yuem.
Pecucmpayus mpyoogeix oocosopos ¢ ECYT/]. Hanocosas cucmema PK. Hanoeogoe admunucmpuposanue.
Hanozcosoe obazamenvcmeo, udvl HanL0208 U Opyeux 00sa3amenvbHbIX niamedicell 6 6100xcem. Buovl cneyuanibHbix
HAN0208bIX pexcumos, ycaosus npumenenus CHP 0ns cy6vexmos manoeo busmeca.

The needs and efficiency of resource use, the problem of economic choice. The market in the system of economic
relations. Basic theories of supply and demand. Costs and income of the enterprise. The market of production
factors. National economy. Pricing as a success factor in business organization. Entrepreneurship in the Republic
of Kazakhstan. Business law as a complex branch of law. Subjects of entrepreneurial activity. Creation,
reorganization and liquidation of business entities. Entrepreneurial risk. Personnel accounting. Registration of
employment contracts in the unified system of accounting for employment contracts (USAEC). The tax system
of the Republic of Kazakhstan. Tax administration. Tax liability, types of taxes and other mandatory payments to
the budget. Types of special tax regimes, conditions for the application of the STR for small businesses




KyKBIK jxoHE cbibaiinac
KEMKOPJIBIKKA KapChl
MOJIEHHET Herizaepi/

OCHOBBI NIpaBa U

[Tonmi OKyAbIH MaKcaThl — CTYACHTTEPIIH KOFaMIBIK JKOHE KEKe KYKBIKTBHIK CAHACHI MEH KYKBIKTHIK MOJICHUCTIH
apTTBIPy, COHBIMEH KaTap MIiHE3-KWIBIKTBIH ChI0aiiac >KEMKOPIBIKKA Kapchl MOJETIH JKOHE chlbaiimac
JKEMKOPJIBIKTBI KaObUIIaMayJIblH KOFaMJBIK aTMOC(epachlH KaJBIITACTBIPY, ChIOaiiac KEMKOPJBIKKA KapChl
KypecTe OeceH/Ii a3aMaTThIK YCTaHBIMIIBI KATBIIITACTHIPY.

Lenvio usyueHuss OUCYUNIUHbL ABNACMCA NOBbIULEHUE ODUWECNEEHHO20 U UHOUBUOYATbHO20 NPABOCO3HAHUA U

. N . HK/KK/KC -
AHTUKOPPYILUOHHON | 1pagoeotl Kyabmypsl 00yYarowuxcs, a makdce Gopmuposanue aHMUKOPPYNYUOHHOU MOOenu NnosedeHus: u 1237 10
KyJIBTYpBI/ 06WecmeeHHOU ammocgepvl Henpusmus Koppynyuu, popmuposanie akmueHoU epadcOaHCKoU no3uyuu 8 oene e
Fundamentals of law | npomusoodeiicmsus xoppynyuu.
and anti-corruption The purpose of studying the discipline is to increase public and individual legal awareness and legal culture of
culture students, as well as formation of anti-corruption model of behavior and public atmosphere of rejection of
corruption, formation of active civic position in the fight against corruption.
FrutbiMu 3epTTey FrutbiMu-3epTTey JKYMBICTAPBIH YHBIMAACTHIPY. FBUIBIMU 3epTTEyaiH dmicTeMeci MeH dmicteMeci. FrulbiM skoHE
Heri31epl/OCHOBEI FBUIBIMA 3€pTTey. FBUIBIMI-3epTTey JKYMBICHIHBIH NAaHBIHIBIK Ke3eHi. FhUTBIME akmapatTsl i37ey, KUHAY JKOHE
Hay4HBIX oHJey. F'bUTBIMU KYMBICTApIbIH HATIDKENIEPIH peciMaey. 3UATKEpIiK MEHIIIK OObEKTIIepiH KOpFay.
uccienosanuit/Fundam | Opeanusayus nayuno-ucciedogamensckoi pabomol. Memooonoaus u Memoouxa HayyHozo uccredosanus. Hayxka
entals of scientific u Hayunoe uccreoosanue. Iloocomosumenvuvili dman HayyHo-ucciedosamenvckol pabomol. Ilouck, c6op u HK/KK/KC -
research obpabomka Hayunou uHpopmayuu. Ogpopmrenue pesyrbmamos Hayuuwvlx pabom. 3awuma 006beKmos 1237 10
UHMENNEKMYANbHOU COOCIMBEHHOCIU. Y
Organization of research work. Methodology and methodology of scientific research. Science and scientific
research. Preparatory stage of research work. Search, collection and processing of scientific information.
Registration of the results of scientific works. Protection of intellectual property objects.
KapKpIIbIK cayaTTBUIBIKTHIH MIHICTTEpI, aKIIa ecell aibIphicynap MeH Tenemuep, JKeke Kapikel, cambik skoHe
KapKEUTHK CaJIBIK caily, 6.aHI.(TiI.< KbI3METTEp, CaKTaHIBIPY, Kap>Kbl HAPBIKTaphl, JKEKE KOCIMKEpIliK, OaHKPOTTHIK, XKEKe
) ., | KapKBUIBIK KayilCi3IiK.
cayaTTBUIBIK HeTi3zepi/ .
OCHOBBI (HHAHCOBO 3a0auu  ¢unancogoii epamomnocmu, OeHbeu pacuemvl U NIAMEdNCU, JUYHBIE (DUHAHCHL, HALO2U U HK/KK/KC -
rpamMoTHOCTE/ HAN0200010%CeHUe,  OAHKOBCKUe — YCayeu,  CMpaxoeanue,  (QUHAHCOBble — DLIHKY,  UHOUBUOVATIbHOE 1237 10
Fundamentals of n]_)e()np.uHuﬂ?ame/lbcmeo, banxkpomcmeo, JUHHAs @unancosas 6e30naCHocm_b. _ _
Financial Literacy Fmgnual_ literacy ta_lsks, money calcglat_lo_ns and payments, personal finance, taxes gnd taxation, _bankmg
services, insurance, financial markets, individual entrepreneurship, bankruptcy, personal financial security.
JKyiieHiH cunarramachl «ajaM - MEeKeHJIEY OpTachl». OHEPKACINTIK, KAJIAIBIK, TYPMBICTHIK, TAOUFH OPTa, TOYEKEN
TYpJIEpiH JKIKTey JKoHe cumarTay. TerTeHmie karmaimap camaceiHgarsl Kazakctan PecnmyOnukachHBIH
3aHHaMachl. XUMILUTBIK Kaymi 0ap oOwekTiiep (HOO), omapasly TonTapsl %oHE KAYINTLTIK KIIACTAPHI, KaIlai
KBIPBI-XKOSTHIH Kapy TYpIiepi, OJapAblH CHIIATTaMAackl XKOHE OJap bl Maliaanany cajiaapbl. Paquanusuiblk KayinTi
OKOJIOT Ml KoHE oonekrinep (PIIA), Kazakcran PecryOnnkacsiana A3aMaTThIK KOPFAHBICTBIH PO MEH HETI3T1 MiHIETTEpi.
TIPIILTIK Xapaxmepucmuka cucmemvl «4enosek - cpeda obumanusy. I[lpouzsoocmeennas, eopoockas, Ovimoeas,
Kayirnci3airi/Okonorus | npupoonas cpeoa. Knaccugpuxayus u xapaxmepucmuxa 6udos pucka. 3axonooamenvcmgo Pecnybnuxu HK/KK/KC - 10
1 6e301acHOCTh Kazaxcman 6 obnracmu upessviuaunvix cumyayuil. Illopasxcarowue Gaxmopvl UCMOYHUKOE UPe38bIUANHbIX 1,2,3,7

JKU3HENEATEIHbHOCTH/
Ecology and lifesafety

cumyayuil mexHo2enHozo xapakmepa. Xumuuecku onactvle 0ovexkmol (XOO0), ux epynnvl 1 K1accbl ONACHOCMU.
Buowi OPYIUCUSL MACCOB020 NOPAICEHUA, UX ocoberHocmu U NOCIeOCmEuUs e2o NPUMEHEHUAL. Pac)uauuo:—mo—
onacuvie oovexmul (POO). Poab u ocrosuvie 3a0auu I pasxcoanckoii oboporwt 8 Pecnybauxe Kazaxcman.

Characteristics of the system "man - habitat.”" Industrial, urban, household, natural environment. Classification
and characterization of risk types. The legislation of the Republic of Kazakhstan in the field of emergency
situations. Damaging factors of emergency sources of man-made character. Chemically dangerous objects




(HOO), their groups and hazard classes. Types of weapons of mass destruction, their characteristics and
consequences of their use. Radiation Hazardous Objects (RPA). The role and main tasks of Civil Defense in the
Republic of Kazakhstan.

Bazaabik monaep mukJi / Hnka 6azoswix aucuuniaun / Cycle of basic disciplines
KOO xomnouenti/By3osckuii komnonent /Highschool Component

Marematuka/
Mamemamuxal
Mathematics

ChIBBIKTHIK aireOpaHbIH dMeMeHTTepi. Marpunanap MeH aetepMuHAHTTap. CBI3BIKTHIK aNTreOpasblK TEHACYICp
xkyiieci. Bektopnap. Ty3y Tenaeynepi. Exinmn perti TeHaey. MaTeMaTukaiblK TangayFa Kipicre. OyHKITUSHBIH
mieri. @yHKUUAHBIH Yy3AiKci3airi. OyHKIUSHBIH TybIHABICEL. Capanay epexenepi. bipHelle alHbIMalbIIapabIH
¢dbyakmsapel.  bipHemre alHBIMaNIbUIap (QYHKIUSACHIHBIH TYBIHIABIIAPH MeH muddepeHuanaapel. biprerie
alHBIMaNBl (DYHKIUSHBIH SKCTPEeMyMbl AHBIKTaIMaraH WHTeTrpasl. MHTerpanmusHel Herisri omictepi. Kypmemi
caHnap. AHBIKTaJIFaH HHTErpal. Jlypric eMec HHTerpamiap.

Dnemenmul nunetinoi anecebpol. Mampuyst u onpederumenu. Cucmemvl TUHEUHBIX ANeeOPAULECKUX VPAGHEHUIL.
Bexmopul. Ypasnenusi npamoii. Ypaguenue emopozo nopsaoka. Beeoenue ¢ mamemamuueckuti ananus. Ilpeden
@yuxkyuu. Henpepvisnocmv  @yukyuu. Ilpouszsoonas ¢yuxkyuu. Ilpasuna ougghepenyuposanus. Dyuxyuu
HecKoNbKUx nepemennvix. llpouzeoonvie u ouggepenyuanvi QyHKYuu HeCKOIbKUX NepeMeHHblX. DKCmpemym
@yuxyuu Heckonbkux nepemennvix Heonpedenennwiti unmeepan. OcHoGHble MemoOvl UHMESPUPOBAHUSL.
Komnnexcuvie uucna. Onpedenennviii unmezpai.

Elements of linear algebra. Matrices and determinants. Systems of linear algebraic equations. Vectors. Equations
of a straight line. Equation of the second order. Introduction to mathematical analysis. Limit of the function.
Continuity of the function. Derivative of the function. Rules of differentiation. Functions of several variables.
Derivatives and differentials of a function of several variables. Extremum of a function of several variables.
Indefinite integral. Basic integration methods. Complex numbers. Definite integral. Improper integrals.

HK/KK/KC -
5,19

10

®dusuka /
Dusukal
Physics

MexaHUKaHbIH, MOJICKYJAIBIK (DU3UKAHBIH, 3JICKTPAiH,MarHETU3MHIH, TEPMOJMHAMHUKAHBIH, CTATHCTHKAIIBIK
(bM3MKaHBIH HETI3Ti YFBIMIApPhI, 3aHAaphl KoHe Mojenbaepi. Kiaccukanbik jkoHe Kasipri 3aMaHfbl (PM3UKaHbBIH
HET13T1 (HU3MKAIBIK KYOBUIBICTAPHl MEH 3aHIaphl, (H3MKAIBIK 3E€pPTTey SicTepl; (DU3WKAHBIH FBUIBIM pETiHIe
TEXHHUKAHBIH JIaMyblHa ocepi; (pH3MKaHBIH 0acka FhUIBIMIApMEH OalTaHBICHI JKOHE OHBIH MaMaHJBIK PETiHIC
FBUTBIMU-TEXHUKAIIBIK MACeNesIepiH Menryaeri poedi.

OcHognble NOHAMUA, 3AKOHbl U Mooenu MexXaHuxku, MOJleKy]l}lpHOﬁ qbu3u1<u, aslekmpudecmea u MdacHemusma,
mepModuHaMuKu U Cmamucmuyeckoul gbu3ul<u. Ocnognule d)I/BMHECKI/le AGNEHUA U 3AKOHbl KIACCUYECKOU U
COBpeMEHHOU (DU3UKY, MemoObl @QU3ULECKO20 UCCIe008aHUA; GIUAHUE (QUSUKU, KAK HAYKU, HA passumiue
MEeXHUKU, C643b ¢u3w<u C dpyzumu Haykamu u ee pojb 6 peueHuU HaAyuHo-mexHuveckKux npO6Jl€M
cneyuaitbHocmu.

There are basic concepts, laws and models of mechanics, molecular physics, electricity and magnetism,
thermodynamics and statistical physics. Basic physical phenomena and laws of classical and modern physics;
methods of physical research; influence of physics as a science on the development of technology; relationship of
physics with other sciences and its role in solving scientific and technical problems of the specialty.

HK/KK/KC -
5,19

10

Xumus/
Xumusl
Chemistry

XUMUSHBIH HETi3T1 TYCIHIKTEpl KoHE 3aHaphl. 3aTTapAblH KYPBUIBIMBL. XUMHSIBIK *oHE (ha3aiblK Tere-
TeHAIKTep. XUMHUSIBIK KHHETHKA. PeakIMsSHbIH KbIIIAMIBIFEI MEH OHBI peTTey oicTepi. EpiTiHainep, TOThIFY-
TOTBIKCBI3/IaHy PEAKIMSIAPHI, DICKTPOXUMUSIIBIK YPAICTEP MEH METaJT KOPPO3HUSCHI

OcHogHble noHAMUA U 3AKOHbL XUMUL. CmpoeHue sewecmed. Xumuyeckoe u d)a3oeoe pasHoeecus. Xumuueckas
KuHemuka. CKOpOCﬂ’lb peakyuu u Memoobl ee pecyaupoeanus. Pacmeopbl, OKUcaumenbHo-60CCmaHnosumelbHole
peaxkyuu u djeKmpoxumuiecKue npoyeccvl, KoOpposust memaiioe.

Basic concepts and laws of chemistry. The structure of substance. Chemical and phase equilibria. Chemical
kinetics. Reaction rate and methods of its regulation. Solutions, redox reactions and electrochemical processes,

HK/KK/KC -
5,19

10




corrosion of metals.

Mertain 6ackapy *oHe
MeTaiorpadus/
MertasnoBeneHue u
MeTaiiorpadus
/Metallurgy and
metallography

MeTaJmap MCH KOpbITIHaJIapAbIH KaCI/IeTTepiH, OJIapAblH KYPBUIBIMBIH, COHBIMEH KaTap OCbl MaT€pHaigapAbl
Tanmay *)oHe 3epTTey OMICTEpiH 3epTTey. MeTangapplH 1IIKi KYPBUIBICBIHA, OJAPIBIH KacHETTepiHE OpTYpJIi
(baKTopnap/:[HH acepi MEH OHJACY TEXHOJOTHMSIChIHA KaTbICTBI Mecenenepz[iH KE€H ayKbIMBbl KapacTbIPBIIaabI.
MeTtann FBUIBIMBI METAJLUTyprusaa, MallnlHa Xacay/a JXOHE€ MCETAJII JKOHC 6acKa MaTtepuaigap KOJAaHbIIATbIH
Oacka Jia cajanap/ia MaHbI3/Ibl pOJl aTKapabl.

H3ylleHu€ CBOLICME Memanios u Cniaeoes, ux cmpyKkmypbol, a makxokce Memooo8 ananusd u UCCIeO008aHUs IMUX
mamepuaios. Paccmampueaemc;z mupOKuzZ CneKmp 60npocos, C6A34AHHbIX C 6HYMPEHHUM CMPOEHUEM Memdalos,
GIUAHUCM DPA3TUYHLIX- (PAKMOPO8 HA UX CBOUCMBA U mexHoao2ur obpabomku. Memannosedenue ucpaem
Klro4esyro pojib 6 memayulypeuu, MauluHocmpoeHuu u ()pyeux ompaciisix, 20e UCNONBL3YIOMCA memaiiudyeckKkue u
opyeue mamepuansl

The study of the properties of metals and alloys, their structures, as well as methods of analysis and research of
these materials. A wide range of issues related to the internal structure of metals, the influence of various factors
on their properties and processing technology are considered. Metal science plays a key role in metallurgy,
mechanical engineering and other industries where metal and other materials are used.

HK/KK/KC -
2,5,10,12

2,6

Wuxenepiik rpaduka
xoHe AXOK
)yieci/nxenepHas
rpaduxa u CAIIP /
Engineering graphics
and Computer Aided
Design System

Wmxenepitik Tpaduika HETi3IepiH 3epTTey: ChI30aNIapablH, MPOSKIUIIapAbH, Kumanap MeH KuManapablH HeTi3ri
TypJepi, COHAaii-aKk »koOajay KYKaTTapblH XKacay, peAaklusiay XoHE pecimjey VIIiH MaliJanaHblUIaThIH
3aMaHayd aBTOMATTaHIBIPBUTFaH jko0anay xyienepin (AXIK) urepy.

U3zyuenue ocros uHdICeHEPHOU epaghuru. OCHOBHbBIE 8UObL Yepmedicell, NPOeKYuUll, CeHeHUll U pa3pe30s, a maxice
0CBOCHUE COBPEMEHHbIX cucmem asmomamusupogarnnoeo npoekmuposanus (CAIIP), ucnonvzyemvie 0715
CO30aHUs, PEOAKMUPOBAHUA U OPOPMICHUS NPOESKIMHBIX OOKYMEHMO8.

The study of the basics of engineering graphics: the main types of drawings, projections, sections and sections, as
well as the development of modern computer-aided design (CAD) systems used to create, edit and design project
documents.

HK/KK/KC -
2,5,18,15,16

3.4

DNeKTPOTEXHUKA/
DrekTpoTexHuKa/
Electrical engineering

OnexTp Ti30eri Typalbl TYCIHIK. DIEKTp Ti30EKTEpiHIH AIEMEHTTepl, cyidamapbl XoHE OJApPABIH JKIKTENYi.
OnexTp cyibanapelH KypacTeIpy epeskeci. JKyMbIcTapapl OpeIHAAY Ke3iHIeTi Kayilci3aiK TeXHUKACHl.3aTTapAbIH
MarHuTTiK ~KacuerTepi. MarHuTTik MarepUalfapAblH CHIAaTTaMayuapbl. AMHBIManbl TOKTBIH  3JIEKTP
Ti30eKTepi.DNEKTP TEXHUKAIBIK KYPBUIFBUIAD Typasbl JKaIMbl MaiiMertep. TpaHcopmaropiapablH THITEPI,
MaKCaThl, KYPBUIBICH JKOHE J>XYMBIC ICTE€y TPHHIIHIN. JIEKTPIiK MAalIMHANap. ODJICKTPOHABI acmanTtap MeH
KYPBUIFBIIApP. DJIEKTp KOHE ICKTPOH/IBI ammapaTrap.

Tonamue 06 BJZEKmpulleCKOIZ uenu. aﬂeMeHn’Zbl, cXemMbl I1eKmpudecKux L;ened u ux maccu¢u1<auu}z. Hpaewla
c60p1<u INIeKMPU4UeCKux cxem. Texnuxa 6ezonacrHocmu npu  6blnoJHeHuu pa60m. Macuummnvie ceoticmea
seuecme. Xapakmepucmuku MACHUMHBIX Mamepuailos. 9Jlel<mpulte(:1<ue yenu nepemMeHHoco moka. 0514{146
c8edeHuss 00 dNeKmpomexHuyeckux ycmpoticmeax. Tunvl, HazHaueHue, YCMPOUCMBO U NPUHYUN Oelcmeus
mpancgopmamopos. Dinexmpuueckue mauiutvl. DieKmponHble Npubopsl U ycmpolcmed. Diekmpuyeckue u
JJIEKMPOHHbLE annapamaol.

The concept of an electric circuit. Elements, schemes of electric circuits and their classification. Rules of
Assembly of electrical circuits. Safety in the performance of work.Magnetic properties of substances.
Characteristics of magnetic materials. The electric circuit of alternating current. General information about
electrical devices. Types, purpose, device and principle of operation of transformers. Electric machine.Electronic
devices and devices. Electrical and electronic devices.

HK/KK/KC -
2,5,18,15,16

5,6

Kanme! xxpimy
TEXHHUKACHI
METaJTyPrusiIblK

Mertamnyprusi ©HEpKICIOIHIEe KOJIAaHBUIATHIH KBUTy TEXHHKACHl MEH JKBbUIy JHEPreTHKACBIHBIH HETi3JepiH,
COHIAN-aK METAJUTypPTUSUIBIK OHIIPICTE JKBUTY ajMacy, SHEPTUSHBI TYPJICHAIPY JKOHE SHEPTUSHBI MalgaTany sl
OHTalJIaHJpIpyFa OAMIAHBICTHI MPOIECTEPII 3ePTTEY.

HK/KK/KC -
2,5,18,15,16

4,7




MPOIECTEPIiH KBLTY
Kyatsl/ OOmas
TEIJIOTEXHUKA U
TEIJIOdHEepreTHKa
METaJUTypPTHUECKUX
npoueccos/ Thermal
power of metallurgical

H3y116Hue OCHO6 MenjOmexXHuKku u meniosHepecemuKku, npumerHiemoble 6 MemamypeulteCKozi ompaciu, a makKace
npoyeccsl, C6A3dHHblE C menﬂonepedaveﬁ, dHepzcemu4eCKuUMu npeo6pa306aHuﬁMu u onmwwusauueﬁ
UCNoOJIb306aAHUA DHEP2UU 6 MeMAILYPCULECKOM np0u360()cmee.

The study of the fundamentals of thermal engineering and thermal power engineering used in the metallurgical
industry, as well as processes related to heat transfer, energy transformations and optimization of energy use in
metallurgical production.

processes
MeTamryprusi eHepKaciOiHIe KONIAaHBUIATBIH SPTYPIIl TEXHOJOTHSUIBIK MPOLIECTEPAIH HETi31HAe KaTKaH HEri3ri
NPUHIMITEPAl, 3aHABUIBIKTApIB JKOHE MexaHusmuepni 3eprrey . On coHmal-aKk MeTaiabl eHAEY Ke3iHzae
00JIaTBIH TPOLECTEP/IiH (HUIUKAIBIK, XUMUSIIBIK JKOHE TEPMOIUHAMUKAIIBIK acTIEKTIICPIH 1€, COHBIMEH KaTap ¢H
MeTanyprusuibIK a3 IIBIFBIHIAPMEH JKOFaphl Camallbl OHIMIII aTy YIIiH OChI IPOLECTep/i Oackapy JKoHe OHTAWIAHABIPY dICTEPiH
TIPOIECCTEPIIH 3epTTeHII.
ypaictepi/ U3yuenue OCHOBHBIX NPUHYUNOS, 3AKOHOMEPHOCMElN U MeXaHu3Mo8, KOmopvle 6 OCHO8e PAa3IUYHbIX HK/KK/KC 48
Teopus MEXHONOZUYECKUX — NPOYEccos,  NPUMEHAEeMbIX 6  Memajiypeudeckou  npomwvlutienHocmu.  Takosce - '
MEMANTYPSULECKUX paccmampugeaemcs Kax QuauKo-xumuueckue, max u mepmMoOuUHaMuUieckue acnekmol npoyeccos, NPoUCX00auux 15,19,22,23,2
npoyeccos/ npu nepepabomre Memanios, a maxdyice Memoovbl YIPAGICHUS U ONMUMUSAYUU IMUX NPOYeccos8 Oisl NOJYHeHUs 439,40,41
Theory of metallurgical | xauecmeennoii npooykyuu ¢ MunuMaTLHLIMU 3aMPAMAMIU.
processes The study of the basic principles, patterns and mechanisms that underlie various technological processes used in
the metallurgical industry. It also examines both the physico-chemical and thermodynamic aspects of the
processes occurring during metal processing, as well as methods for managing and optimizing these processes to
obtain high-quality products at minimal cost.
Bazaabik monaep uukJi / Hukia 6azosbix qucnunun / Cycle of basic disciplines
Tannay komnonenTi / Komnonent no Bei6opy / Optional Component
MeTanyprusibik
TporecTepaeri OHIMHIH canachlH OakplIayAblH, TEXHOJOTHSUIBIK TPOLECTEPAl OHTAHITAHIBIPYABIH JKOHE METALUTyprHs
epiTiainepai OHEPKACIOIHET] IKOJOTUSI MEH KOpIIaraH OpTaHBl KOpPFay MOcCelNesIepiH MICHIyAiH MaHbI3AbI KYpajbl OOJbI
3epTTEeYdiH TaOBUTATBIH 9PTYPJII METAJLTYPTHSUIBIK MPOIECTEPre KAThICATHIH EPITIHIIICPAIH KYpaMblH, KaCHETTEPiH JKOHE
AHAJINTHKAITBIK MiHE3-KWIKBIH 3ePTTEY YIIiH KOIIAHBUIATHIH 9IiCTeP MEH TEXHOIOTHSIIAPIBI 3ePTTEY.
omicrepi/ Usyuenue  memooos u mexHono2uu, UCHOIBLIYEMbIX Ol UCCIe008AHUA COCMABA, CBOUCME U NO0BeOeHUs. HK/KK/KC
AHamuTHYecKue Pacmeopos, yuacmeyowux 6 pasIuYHbIX MeMmALIyPeUtecKUx Nnpoyeccax, KOmopbvle SGISIOMCA  BANCHbIM — 56
METOMBI UCCIICIOBAHUS | UHCHPYMEHMOM OJisl KOHMPOJsL KAYecmea npooyKyuu, OnmuMu3ayul mexHoioesudeckux npoyeccos, d maxoice 15,19,22,23,2 '
pacTBOpOB B 07151 peuieHust 3a0ay IKOI02UU U OXPAHBL OKPYHcatoujeli cpedbl 8 MEMALLYP2UYECKOU NPOMBbIULTIEHHOCIU 439,40,41

METAJLUTYPIrud€CKUX
nporeccax/Analytical
methods for studying
solutions in
metallurgical processes

The study of methods and technologies used to study the composition, properties and behavior of solutions
involved in various metallurgical processes, which are an important tool for product quality control, optimization
of technological processes, as well as for solving environmental problems and environmental protection in the
metallurgical industry.




Marepuangapasg
TEXHOJIOTHSUIBIK JKOHE
(bUBHUKa-XUMUSIIBIK

Matepuangap/slH 9pTYPii TEXHOJOTUSIIBIK MPOIECTEPAETi MiHE3-KYIKbIHA KOHE OHIMIIIIK KacHETTEepiHe acep
€TeTIH HETI3rl CUMaTTaMalapblH 3epTTey. MaHBI3IBl aCleKT MaTepHATIAPAbIH (U3HUKAIBIK JKOHE XUMISLIBIK
KAaCHETTEPiHIH OJIapIbIH TEXHOJIOTHUSIIBIK KOJIAaHBUTYBIHA KOHE METAJUTYpPIHsl, MAIlIMHA jKacay, XUMHUS OHEpKICiOi
JKoHe T.0. cananapuarsl eHAIpic MpolecTepiHe Kajlail acep eTeTiHIH TYCiHY OOJIbII TaObLIaabl

U3yuenue OCHOBHBIX XAPAKMEPUCTUK MAMEPUAN08, KOMOpbvle GIUAIM HA UX NO0GeJeHUe 6 pPAa3IUYHbIX

kacuertepi/TexHomorny HK/KK/KC
ecKue 1 (bI/I3I/IKO- mexrnojiocudecKux npoyeccax u Ha ux vaxcnﬂyamauuonﬁble xawecmea. Baowcnvim acnexkmom aenisemces nonumanue _
XIMHGECKHE CROHCTRA moeo, Kak qbu3u1<0-xwwuqecxue ceoucmea mamepuaios 6ausdiont Ha Uux mexHolocuveckoe ucnojib3oeaHue u 15’19’22,23,2 5, 6
MaTepHaﬂOB/TeChl‘lOlOgi I’lpOMSGO()Cﬂ’lG@HHble npoyeccol 6 maKux ompaciAax, KAk memaninypeusd, MAUUHOCmMpoeHue, XumMudeckas 439’40141
cal and physical- NPOMBIULIEHHOCY U opyeue o _ _ o _ _
chemical properties of Tht_e study o_f the main (_:haracte_rlstlcs of materlal_s that affect their behavior in various tgchnologlca_l processes z_:md
materials their oper_atlonal quall_tles. An important aspect is to und_ers_tand hpw the physico-chemical properties of r_nater_lals
affect their technological use and production processes in industries such as metallurgy, mechanical engineering,
chemical industry and others
MerTasryprusiarsl L . . . .
XUMUSIBIK 5KOHE Metautyprus eHAIpICIHAETI MaTepUaNapAbIH KYpaMbl MEH KaCHETTEpIH Tajijaay YIIIH KOJJAHBUIATBIH 9ICTEP
(pH3MKA-XMMUSLIIBIK MEH TEXHOJIOTUSIIApAbI 3€pTTey. MeTannapablH, KOpbITHANAPIbIH, KOKIApAbIH, KEHIECP MEH KOHueHTpaTTapmgH
Tanz[ay/ XUMHUYECKHUI U cartaCblH 6aKLIJ'Iay,Z[a, COHﬂaﬁ-aK MeTajIAapabl  OHACY, OKCTpaKOuAIay KOHEC Ta3apTy MNpOoUeCTEpiH
(1)I/I3I/IKO-XI/IMI/II{CCKI/Iﬁ OHT: afIJ'IaHZ[LIpy,Z[a XUMUAJIBIK )KOHEC (bHSI/IKa-XI/IMI/IﬂJ'ILIK TajaayJiapabl KOJIAaHy.
AHATNS B H3yuenue  memo0os u mexHonocutl, UCHOAb3YeMbIX OIS AHAIU3A COCMABA U CBOUCME MAMepudnos 6 HK/KK/KC
MeTannyprMH/Chemical MemajirtypeudecKom np0u360()cmee‘ HpuM@HeHue XUMUYECKUX U qbu3ul<0—xwwuqea<ux aHaIUu306 6 KOHmpoJe - 5 6
and physico-chemical Kauecmea Memaulos, CHiaeos, WaKos, pyo U KOHYEHmpamos, a mMmaxdxice OnMmuMu3ayuy npoyeccos 15,19,22,23,2 !
analysis in metallurgy nepepadomKu Memanios, IKCmpaKyuu u_paqbuﬂupoeanuﬂ. N _ _ _ 439,40,41
The study of methods and technologies used to analyze the composition and properties of materials in
metallurgical production. Application of chemical and physico-chemical analyses in quality control of metals,
alloys, slags, ores and concentrates, as well as optimization of metal processing, extraction and refining
processes.
Marepuangapabiyg ) ] L ) .
KACHETTEPiH 3epTTey Marepuanaplk KacueTTepil 3epTrey SPTYPJI OHIPICTIK MPOLECTEP YUIH KOJIAHIBI MaTepHaiap/pl TaHjayFa
amictepi/ Metost FaHa €MeC, COHBIMCH KaTap OJapAbIH OHIMAUIK CHNATTaMalapblH KaKcapTy YIIH JKaHa TEXHOJOTHsIapbl
HCCIIeI0BaHNS CBOHCTR | KACAyFa KOMEKTeCe/l. By omicrepal KongaHy KEH ayKbIMIbl MIHAETTEPAl KaMTUABI - KaHAa MaTephaaapbl
MaTepHaios/ 93ipn§yneH JKOHE ONapJIBIH CTaHNApTTapFa COlKeCTIriHEH OHIM camachlH OakplIayFa XoHE YKaHa HWHKCHEPIiK
Methods for studying | [eMIMAEP/I a3ipiieyre neHin.
the properties of Hccnedosanue coticme Mamepuanog nomo2aenm He moibKo 6 bloope nooxXo0suux Mamepuanos 0N pasiuyHbix HK/KK/KC -
materia|s npou3@odcmeeHHblx npoyeccos, HO U 6 pa3pa60ml<e HOBbIX MeXHON02Ull OIS YAYHUEeHUA UX IKCN1yamayuOHHblX 15.19.22.23 2 28
xapaxmepucmuxk. [Ipumernenue smux memoo0o8 0X6amvleaen WUpoKUuLl CHeKmp 3a0as — om paspabomxu HO8biX ” 4 ” '

MAMepuanos u ux npoeepKu Ha COOMEEMcmaue CmaHoapmam 00 KOHMpOJis Kauecmada npooyKyuu u paspabomxu
HOBbLX UHICEHEPHbIX pemeﬂuﬁ.

The study of material properties helps not only in the selection of suitable materials for various production
processes, but also in the development of new technologies to improve their performance. The application of
these methods covers a wide range of tasks, from the development of new materials and their verification for
compliance with standards to product quality control and the development of new engineering solutions.




Mertannyprus
OHJIIPICIHIH TEOPUSCHI
MEH TE€XHOJIOTHACH/

MeTamnyprusuiblK ©HAIpIC MPOLECTEPiHIH HETi3AepiH, TEOPHSUIBIK KOHE TEXHOJIOTHSUIBIK TOCUIEPiH, COHai-aK
IIMKi3aTThl (METaJUT KeHIepi KoHe OacKa MaTepHasiap) COHFBI OHIMIe — METaIFa HeMece KOPBITIIara alHaIIbIPY
YIIiH KOJIaHBIIATBIH 9MIICTEp MEH omicTepi 3eprrey. [1oH MeTauryprus, MalivHa )acay KOHE MaTepUalITaHy
CaJlachIHIAFbl MaMaHIapAbl JalbIHAAYIbIH MAaHBI3ABI JJIEMEHTI OOJNBINT TaOBUIAABI, OUTKEHI OJ opTypii
METAUTyprisUIbIK IPOLIECTEPAiH ©HIM CcalachlHAa SKOHE OHMIIPICTIK MpOoLeCTepAiH THUIMINIriHe Kamail acep
eTETIHIH TYCIHyTe MyMKIHJIK Oepeni.

Paccmompenue ocrnos npoyeccos memaniypeuuecko2o npou3800Cmed, Meopemudeckux U mexHoI0eU4ecKux

Teopust ¥ TEXHOIOTHA | HOOX0008, A MAKHCE MEMOObl U MEXHUKY, UCHONb3YeMbIX OJisl NPeodpPaA308aHUsl ColpbS (MEMALIUYECKUX pyo U HK/KK/KC — 12
METaJTypru4ecKoro Opyaux Mamepuanos) 8 KOHeYHbll NPOOYKM — Memanl Uny Cnias. Jucyuniuna A6usaemcs 8aicHblM d1eMeHmMOM 21,27,31,28,1 ’8 '
npousBojactBa/ Theory | nodecomosku cneyuarucmos 6 obracmu Memaniypeuu, UHNICEHEPUU U MAMepuaiogedeHus, NOCKOIbKY OHA 338,39,40,41
and technology of nO380A€m NOHAMb, KAK PA3IUdHble MemALIypeuiecKue npoyeccvl GIUAMmM HA KA4ecmseo NpoOYKYuu u
metallurgical aphexmueHocms RPOU3BOOCMEEHHBIX NPOYECCO8
production Consideration of the fundamentals of metallurgical production processes, theoretical and technological
approaches, as well as methods and techniques used to convert raw materials (metal ores and other materials) into
a final product — metal or alloy. The discipline is an important element of training specialists in metallurgy,
engineering, and materials science, as it allows them to understand how various metallurgical processes affect
product quality and production process efficiency.
Tabax wieKkTey IEeXTapbhIHBIH METAIIapabl OHJACY TEXHOJOTHSACHIHBIH HETi3ri YFeIMAapbl. bICTBIK KemiHiH
TabaKThl MpoKaThiH 3epTrey oxictepi (JIIIL[-1). 3eprrey omicTepi BICTBIK JKOHE CYBIK IpOKaT. MeTammapabl
SPTYpIi omicTepMeH eHIEYIiH HeTi3ri npouectepi. KepHey skoHe nedopmarust YreIMBL. JleopManusHbl 3epTTey
omicTepi: KOOPAMHATANBIK TOpJap, TOK MKEIiIepi, Myap >OJakrapbl. TyTa copTa MEXaHUKACHIHBIH JKOHE
MeTaII(PU3UKACHIHBIH HETI3r epexenepi. Kymrepi, KyaTTapabl ecenTeyaiH TCOPHsIIBIK daicTepi. Metanmapsl
Marepuan i KBICBIMMEH OHJICYTiH HETI3T1 MpoIecTepi.
. OcHo6Hble NOHAMUS TEXHONOZUU 00pabOMKU Memaios JUCMONPOKAMHBIX Yexos..Memoovl ucciredosanus
KbICBIMMEH OHJICYAIH .
TCOPUACH M aucmosozo npoxama 2opsiett aunuu (JIIL-1). Memoowsl uccnedosanus eopsive u x0ﬂ06HOKGM?HH020 npoxama. HK/KK/KC —
OcHogHble npoyeccbl 00pAbOMKYU Memaiios paziuuHbimu memoodamu. Ilonsmue nanpscenui u degopmayuil.
TexHooruscel/ Teopust . 21,27,31,28,1 2
I TeXHONOMSE Memoovl uccaedosanus Oeghopmayuii. KOOpOUHAmMHble CemKu, TUHUU MOKA, Myapogvle nonocvl. OcHosHble 3

00pabOTKH MaTepHaIOB

nasinennem/ Theory and
technology of material

processing by pressure

NOJIOHCEHUA MEXAHUKU CNIOUIHbIX cpe() u ¢u3uku Memainioes. Teopemuqecmte Memoobl pacuema yCWZUIZ,
MOWHOCW!EIJ. OcHognble npoyeccol 06pa60m1<u Memannos 0aeneHuUem.

Basic concepts of metal processing technology of sheet rolling shops. Methods of research of sheet rolled
products of the hot line (LPC-1).Methods of research of hot and cold rolled products .The main processes of
metal processing by various methods. The concept of stresses and deformations. Methods for studying
deformations: coordinate grids, current lines, Moire bands. The main provisions of continuum mechanics and
metal physics. Theoretical methods for calculating forces and capacities. The main processes of metal processing
by pressure.




MeTamnyprusuiblK OHAIPICTE KOFaphl TEMIIEpaTypaia )KYPETiH XUMHESUIBIK PeakIysiap MEH MpoLecTepi
3eprrey. byt nponectepre Metanmapapl GaTKbITY, KAIbIHA KEITiPY, JETipiey, Ta3apTy peaKklusuIaphl )KoHe

Mertamtyprusiiarbl TEPMUSITBIK OHICY KaTaabl. [1oH MeTamTyprussHbIH MaHBI3IBI ACTIEKTIiCI OOJBIN Ta0BLTAIb], OUTKEHI KOFapHI
XUMHFS KOHE )KOFaphl | TeMIlepaTypajaa OONaThIH XUMHUSIIBIK TIPOIIECTEP Il TYCIHY KaXeTTi KaCUeTTepl 0ap MeTaaap MEH KOPBITIIAIAp Ikl
TEMIIEPaTypaIbIK TUIM/JII ©HAIPY YIIIH 6Te MaHbI3/bIL.
npouecrep/ H3zyuenue XUMUYECKUX —pearkyuti U Npoyecco8, NPOUCXO0AWUX NpU  GbICOKUX MeMnepamypax 8
Xumus u MemaniypeuyecKkom npousgoocmae. Imu npoyeccvl KII0HAIOM peakyull niaéKy, 60CCMAHOGICHUS, 1e2UpOBaAnL, HK/KK/KC -
BBICOKOTEMIIEPATYPHBIC | paguHuposanusi, a maxice mepMuieckyo oopabomky memannos. Jucyuniuna npedcmaeisiem co6ou 6adicHblil 21,27,31,281 | 6,9
MPOIIECCHI B acnekm Memauiypeuu, maxK Kak NOHUMAHUE XUMUYECKUX NpOYeccos, NpPOUCXO0AWUX NPU  BbICOKUX 3,38,39,40,41
METaJLTyprun/ memnepamypax, umeem pewiaioujee 3naueHue Oasi IPHexmusHoco npouszeo00cmea Memanios U Ccnidagos ¢
Chemistry and high- | s3adannvimu ceoticmeamu.
temperature processes | The study of chemical reactions and processes occurring at high temperatures in metallurgical production. These
in metallurgy processes include melting, reduction, alloying, refining, and heat treatment of metals. The discipline is an
important aspect of metallurgy, as understanding the chemical processes occurring at high temperatures is crucial
for the efficient production of metals and alloys with desired properties.
Mertanmap MEH KOPBITIATAPIBI JSHEKepiey Ke3iHAe OONATHIH XMMUSUIBIK PEeaKkUusIap MEH TEXHOJOTHSUTBIK
mporectepai 3eprrey . JIoHeKepiiey MeTaul MaTepHaiuapibl OipiKTIpyMiH HEri3ri omicTepiHiH Oipi 0ok
TaObLIAIbI, TOHEKEPIICYIiH XUMHUICH MEH TEXHOIOTUACHIH TYCIHY TOHEKEPIICHTeH KOCBUIBICTAPIBIH CeHIMIUTITIH,
OCpIKTIriH kKoHE Y3aK MEp3IMILIITiH KaMTaMachl3 €Ty YIIH MaHbI3Ibl. [1oH MoHEeKepieymiH apTypii TYpJepiH
Mertanmsr (moraibIK, Ta3mbIK, JIA3epiiK, aproH JOFachl JKoHE T.0.) KaMTHIBL, COHBIMEH KaTap MeTangap MEH OJapIblH
JIOHEKEPIICYIiH KOCBUIBICTAPBIHBIH (PU3UKANIBIK JKOHE XUMUSIIBIK KACHETTEPiHE TOHEKepIIey MPOIECTEPiHiH dCePiH TaIauIbl.
XUMUSICHI MEH H3yuenue xumuueckuux peakyuii u mexHOIOSUHECKUX NPOYECcco8, NPOUCXO0SWUX NpU C8apKe Memdaiios u
TeXHONOTHACH/ XuMust | cnaasos. Ceapka npedcmagisiem coOoti 00UH U3 Kil0YegblX Memoo08 COeOUHeHUs MEMALIUYECKUX Mamepuaios, HK/KK/KC —
Y TEXHOJIOTHS CBAPKU | U NOHUMAHUE XUMUU U EXHOA0SUU C8APKU BANCHO Ol 00OecneueHus HAO0eHCHOCMU, NPOYHOCMU U 21,27,31,281 | 6,9
METaJUIOB/ 0071208eYHOCU CBAPHBIX COeOUHeHUll. Jlucyuniuna oxeamsiéaem pasiuyHvle MUnvl c8apxu (0yeosas, 2a3oeas, 3,38,39,40,41
Chemistry and Jazepras, apeonoodyzoeas u opyeue), a makdce AHAIUIUPYem GAUAHUE CEAPOYHBIX NPOYecco8 HA Qu3uKo-
technology of metal XUMUYECKUe C8OUCEA MEMAINOE U UX COCOUHECHULL.
welding The study of chemical reactions and technological processes occurring during welding of metals and alloys.
Welding is one of the key methods of joining metal materials, and understanding the chemistry and technology of
welding is important to ensure the reliability, strength and durability of welded joints. The discipline covers
various types of welding (arc, gas, laser, argon arc and others), as well as analyzes the influence of welding
processes on the physico-chemical properties of metals and their compounds.
TexHAKATBIK oIIICyICp MeTauTyprisuiblK, OHIIPICTE JKOHE MeTal 6¥I\/'IBI.M.Z[apI>IH .eH):[.iply. mporecinme KOJIIAHBLIATEIH. OIIey smicrepi
JKOHE METAILI Mez-l Te)?H.OJ'IOFI/IHHapLIH 3CPTTCY. eHlMH]H JJIOITIH, CCHIMIUIIH K9HE 6GHFIHGHFCH caria CTaHaapTTapbIiHa
T COMKECTINH KaMTaMachl3 eTyre 0acTbI Ha3ap ayjaphLIajbl. Cé.lHa'HFI 0akplIay JKOHE IO omueysiep Merai
canaceiH Gaxbinay/ 6¥.I/IBIMZ[apLIHLIH (YHKIMOHANABIFEIH, OEpIKTITiH JKOHE KAyINCI3OIriH KaMTaMachl3 €Ty YIIiH ©T¢ MaHBI3MEI,
TexHmYecKIe acipece MaliHa jxacay, KypbUIbIC, adPOFapBhIII JKOHE YHEPreTHKA CUAKTHI cajaaapa.
H3yuenue memoooe u mexnHono2uu usmepeHut, npuMeHsiemble 8 Memaitypeuieckom npou3eo0cmee u @ npoyecce
M3MEpPEHUs U KOHTPOJIb N HK/KK/KC -
auecTBa U320MOGACHUS Memafmoszaeﬂuu. OcnosHoe @HumMaHue yoensiemcsi 00ecneyenulo mo4HoCmuy, HAOEHCHOCMU U 10.19,22,27.29 8
O — coomeemcmeus u30enull yCMAaHoBNeHHbIM cmandapmam Kavecmea. Koumponv xauecmea u mMoOYHOCMb
Technical usmMepenull umerom pewiaioujee 3HaueHue 01a obecnedeHus QYHKYUOHATLHOCMU, O0N208EYHOCMU U

measurements and
quality control of metal
products

bezonacnocmu  Memaniiu4eckKux u3deﬂuﬁ, 0cobenHo 6 makKkux ompaciisix, KaKk MmawuHocmpoeHue,
cmpoumenbCmeo, ad3pPpOKOCMUYeCcKas nPOMblLUIIEHHOCMb U DHepcemuKda.

The study of measurement methods and technologies used in metallurgical production and in the manufacture of
metal products. The main focus is on ensuring the accuracy, reliability and compliance of products with




established quality standards. Quality control and measurement accuracy are crucial to ensure the functionality,
durability, and safety of metal products, especially in industries such as mechanical engineering, construction,
aerospace, and energy.

Marepuangapasl
TaHaay dicTeMeci
JKOHE METaJlI

MairHa GenmiekTepi OepiKTeHIIpy dAicTepiMeH MaTepHaapblH YTHIMIBI TaHAay Herizaepi. MaTtepuangapra
KOMBUIATHIH MaialaHy XKoHE TEXHOJIIOTUSUIBIK Tajanrtap. MeTamieMec MaTepruaiaapIsl TAHAAY bl HMaTepHAITaH
yHerizaemeci. TaHgamraH marepualaapAbl CANBICTRIPMANIBI OaraiaylIblH HETi3ri MPUHIMITEPi. MeTtangapMeH
KOPBITIIATIApIbIH, JaWbIH METAJUT OYHBIMIAPBIHBIH aKaydapbiH KikTey. JlaiibiH OYHBIMIap/biH TY3STUICTIH XKoHE
TY3€JETiH akayiapsl. AKaynapisl aHbIKTay oficTepi. MerTannOyHbIMAapbIHbIH camachlH Oaranay TocLLAepi.
MerTaiut eHIMJIEpiHIH CallachlH apTThIPYFa OaFbITTAJIFaH HET13T1 ic-maparap.

Ocrosbl payuoHanbHo20 6b100pa MamMepuaIos U Memooo8 YnpouHeHus oemaneti MauuH. IKCHIYamayuonusle U

OYBIMTAPBIHBIH mexHonozuueckue mpebosanus Kk mamepuaiam. Mamepuanogedueckoe 0b0CHO8aHUE 8bIOOPA HEMEMALTULECKUX
caracsbl/ mamepuanog. OcHOGHblE NPUHYUNBL CPAGHUMENbHOU OYeHKU GblopanHbix mamepuanos. Knaccuguxayus HK/KK/KC -
10 MeTtonomnorus BEIOOpa | deghekmos mMemannos u Cniagos, 2omoevix memaniouzoenuil. Ilpuuunvt 0opazosanus deghekmos u cnocoowl ux 10,19,22,27,2 8
MaTepUaJIOB U KAYECTBO | ycmpaueHus. Memoovl obuapysicenuss degexmos. Cnocodvt oyenxu xavecmea memannouzoenutl. OcCHOGHble 9
METaJION3ACIHiA / Meponpuamus, HanpaeieHHvle Ha NOBbIUUEHUE KAYeCm8d MeMAalIoONPOOYKYUU.
Methodology for the Fundamentals of a rational choice of materials and methods of hardening machine parts. Operational and
selection of materials | technological requirements for materials. Material substantiation of the choice of non-metallic materials. Basic
and quality of metal principles of comparative evaluation of selected materials. Classification of defects in metals and alloys, finished
products metal products. Correctable and incorrigible defects of finished products. Methods for the detection of defects.
Methods for assessing the quality of metal products. Main measures aimed at improving the quality of metal
products.
OPTYPITi OHEPKACIIT catajapbiHa, KYPhUTBICTa, MAIlIMHA jKacay/ia, SHEpreTHKaIa j)koHe Oacka cajayap/a ofaH api
naianany yIiH KaKeTTi (U3UKaIBIK-XUMUSIIBIK KacueTTepi 0ap MeTangapabl ainyra OarbITTaIFaH OaJKbITY,
Ta3apTy, MPOKATTAy KOHE TEPMHUSUIBIK OHJCY CHUSKTHI OPTYPIIi MIPOIECTEPAL 3ePTTEY.
Kapa meranmgap H3yuenue paznuunbix npoyeccos, makue Kax nideKd, pagunuposanue, NPOKAMKa u mepmudeckas obpabomxa, HK/KK/KC -
MeTaJUTyprHschl/ HanpagneHnvle Ha NOAYYeHUe MEMAN08 C HYHCHBIMU QUUKO-XUMULECKUMU CBOUCMBAMU OISl OANbHEUUe20 10.19. 22
11 | Mertamnyprust Y4epHbIX | UCNOAL30BAHUS 8 PASIUYHBIX OMPACTAX NPOMBIUUIEHHOCU, CIPOUMENbCmee, MAUUHOCMPOEHUl, SHepeemuKe U 27’ 29’ 38’ 8,9
METaJIJIOB/ opyeux cehepax. ég 4’-0 ’
Ferrous metallurgy The study of various processes, such as melting, refining, rolling and heat treatment, aimed at obtaining metals ’
with the necessary physico-chemical properties for further use in various industries, construction, mechanical
engineering, energy and other field
Exi Hemece onman ja kemn Kypamzaac OeliKTeplieH TYpaThlH MaTepualiaapibl 3epTTey, OoJapIblH Oipeyi KOoFapsl
KATTBIIBIK TIeH OCpIKTIKKE He JKoHe Oacka KOMITOHEHTTEp HIUITIIITIK, BICTHIKKA TO3IMJLIIK, KOPpPO3UsFa
TO3IMIUTIK XoHE T.0. CHSAKTBHI OPTYPJi KaCHETTep.i jKaKcapTy YIIIH KOChUIamsl. KaTTel KopwITHamap >KOFapsl
KaTTBUIBIK, TO3YFa TO3IMIILTIK JK9HE JKOFaphl TeMIeparypana OepikTik KOMOMHAIMSICH KaKeT sKepiepe KeHIHeH HK/KK/KC -
KarTe! kopeITnianap/ | KonmmaHbUIanp! . KaTThl KOpBITIANAPIB KOJIMAHYABIH HETi3r OaFbITTapsl Kecy, OYpFbUIAy, TETICTey XoHE Oacka 10.19. 22
12 TBepabie cruiaBbl/ olepanysIapra apHalFaH Kypajmap , COHIal-aKk apMaTypa MEH TO3ylIaH KOprayFa apHaliFaH MaTepHajiap 27’ 29’ 38’ 2,7
Hard alloys 6onbin TalOpiTansl. EH Kenm KoimaHBUIATBIHIAPHl KapOHATEp TY3CTiH METalAaplAaH >KacajFaH KaTThl KapOWATi ég A’fO ’

KOpbITIazap (MbIcalibl, BOJb(ppaM, TAHTaAI , MOITUOEH).

H3zyuenue mamepuanos, cocmosuue u3 08yx unu Ooiee KOMINOHEHmMOs, 00Ul U3 KOMOPbIX 061adaem 6bliCOKOLl
MeepoOOCmbIO U NPOYHOCTBIO, A OPYeUe KOMNOHEHMbl 000ABIAIOMCA OIS YIVHUIEHUS PA3TIUYHBIX CEOUCME, MAKUX
KaK NIACMUYHOCMb, JHCAPOCMOUKOCMb, KOPPO3UOHHAS CMOUKOCMb u oOpyeue. TeepOvie CHIAGbL WUPOKO




NPUMEHAIOMCA 6 mex 06ﬂacm;lx, 20e mpe6yemc;l couyemanue 6blCOKOU meepdocmu, UBHOCOCMOUKOCMU U
npounocmu npu evicokou memnepamype. OCHOBHOU 001ACMbIO NPUMEHEHUS. MBEEPObIX CHIAABO8 SBIISIONCS
UHCMPYMEHMbL Ol Pe3KU, CEEPACHUs, WAUGOBaHUs u Opyeux onepayull, a maxdce mamepuaivl Ois
apMuposanus u 3auwumsl om usHoca. Hauboavuiee pacnpocmpanenue nomyuuiu KapouoHvie meepovlie CHIABbl,
KOmopbvie U320MAIUAOMca U3 Memaulos, 00pa3viouux Kapouovl (Hanpumep, 601b(pam, MaHmanul,
MOMUbOEH).

The study of materials consisting of two or more components, one of which has high hardness and strength, and
other components are added to improve various properties such as ductility, heat resistance, corrosion resistance,
and others. Hard alloys are widely used in areas where a combination of high hardness, wear resistance, and high
temperature strength is required. The main applications of hard alloys are tools for cutting, drilling, grinding and
other operations, as well as materials for reinforcement and wear protection. The most widespread are carbide
hard alloys, which are made from metals forming carbides (for example, tungsten, tantalum, molybdenum).

MeTanmyprusibK JKanapmaii >kaHy KYpBUIFBICBIHBIH IW3aifHBI MEH CHMaTTaMaslapblH 3eprrey. JKymbic pexumaepi. Ilemtin
eHJIIpic KEHICTIrHJe KbUTy alMacy nporecrepi. JKaHapMaliiblH jkaHyBIH THIMJII YHBIMAACTBIPY YINIH OHTAWIbI Kyiineri
TEXHOJIOTHACBIHAAFEI | KBI3ABIPFBIITAPABI €CeNTeY 9MicTepi. MeTauTyprusiarsl MeIlTiK YPIICTep i YHBIMAACTEIPY JKOIAAPEL.
OTBIH J)KOHE KaIIbIHA | M3yuenue KOHCIMPYKYuu u Xapaxmepucmux MONIUBOCIHCULATOUE2O obopyodosanus. Pesicumol
KenTiprimrep/ axcnayamayuu. IIpoyeccol meniooomMeHa 8 monoyHom nomeujeHuu. Memoowl pacuema 20penoyHbIX YCMpoucme
Tommuso n C  ONMUMATLHLIMU NOKA3AMENAMU  CHUdICeHUss nompebaenus monaueda. Cnocobvl opeanu3ayuu MmMonogwix HK/KK/KC -
13 BOCCTAaHOBUTEIH B npOYECcos 6 Memaniypaui. o . . _ 212731281
TEXHOJIOTHI Study of the design and characteristics of fuel-burning equipment. Modes of operation. Heat exchange processes ' ’3 =
METaJUTypPrHUECKOrO in the furnace space. Methods for calculating burners with optimal conditions for the organization of efficient
MIPOM3BOACTBA/ fuel combustion. Ways of the organization of furnace processes in metallurgy.
Fuel and reducing
agents in the technology
of metallurgical
production/
TepMUsIBIK KoHE Mertannap MeH KOphITHATApAbIH KYPBUIBIMBI MEH KaCUETTEpPiHIH e3repyiHe OaillaHBICTHI FHUTBIMHU HETI3ep MEH
XUMUSJIBIK TEPMUSUIBIK | TEXHOJIOTUSUTBIK TIPOLIECTEPIi dKOFaphl TeMIIepaTypara (TepMHUSUIBIK OHJICY) )KOHE OJap/IblH XUMHUSIIBIK 3aTTAPMEH
OHJICY/IIH TEOPHSICHI yiiecyine (XUMUSITBIK-TEPMHSIIBIK OHJICY) dCEp €Ty apKbLIbl 3epTTey. Byt mporiecTep MEeTAITyprusi MCH MalliHa
MEH TEXHOJIOTHUSIChI/ JKacay/a IIeIIyIIi peJl aTKapaabl, 6UTKEHI oylap KaTTBUIBIK, TO3yFa TO3IMALTIK, KOPPO3UsFa Te3IMALTIK, OEpIKTIK
Teopus ¥ TEXHONOTUS | JKOHE T.0. CUSKTHI MaTEpUATIAPIBIH MEXaHUKAIIBIK, (PU3UKAIBIK KOHE XUMHSIIBIK CHIIATTaMaJIapblH alTapIIbIKTai
TEPMHUUYECKON U JKaKcapTyFa MYMKIHIIK Oepei.
XUMUKOTEPMUYECKON | M3yuenue Hayumvlx OCHO8 U MEXHOIOSUUECKUX NPOYECCO8, CEA3AHHBIX C USMEHEHUeM CMPYKMypbl U CGOUCME HK/KK/KC -
obpaboTku/ MEmaiuios u Cniaeo8 Nymem 6030€UCmEusi Ha HUX GblCOKUX memnepamyp (mepmuyeckas obpabomka) u ux 212731281
14 | Theory and technology | couemanus ¢ xumuueckumu gewecmeamu (XumMukomepmuyeckas o6pabomka). Omu npoyeccol USparom ' ’3 e
of thermal and chemical | kmouesyro porv 6 memannypeuu u mawunocmpoenuu, maxk Kaxk NO3GONAIOM  SHAYUMEILHO YIYYUUNMD 39 40

heat treatment

mexanudeckue, (j)u3uqecmte u Xxumudeckue xapakmepucmuku mamepuaios, mdaKue Kakxk meepc)ocmb,
UBHOCOCMOUKOCHb, KOPPOZUOHHASL CMOUKOCHIb, NPOUYHOCb U Opyeue.

The study of the scientific foundations and technological processes associated with changing the structure and
properties of metals and alloys by exposing them to high temperatures (heat treatment) and their combination
with chemicals (chemical thermal treatment). These processes play a key role in metallurgy and mechanical
engineering, as they can significantly improve the mechanical, physical and chemical characteristics of materials,
such as hardness, wear resistance, corrosion resistance, strength and others.




15

DneKkTpocTanbaap xKoHe
OJIapbIH TaHOATAHYbI/
DNEeKTpocTaIn U UX
MapKHpPOBKa/
Electrical installations
andt heirmarking

DNeKTpIenITepinie METAJUTypIHsIbIK OaNKbITyFa IMUKI3aTThl JAHBIHAAY ONICTEpiH, op TYpJi TaHOaJIaHFaH
3HeKTp60J‘IaTTapI>IH aty )KaGI{I)IKTapI)IMeH TCXHOJIOT'UACHIH 3EpPTTECY. 3J’IeKTpOCTaJ'I,Z[BI TaH6anayzu)1H
epekmenikTepi. DOU3HKANBIK MPOLECTEPAiH 3aHIBUIBIKTAPBIH  3€pTTey, OJJIEKTp OONATHIHBIH CarachlHa
CaJBICTBIpMAaITBI Oara Oepyre MyMKIHIIK OepeTiH KOJIAaHOAIbl CUTIATTaFbl eCenTeyiep.

H3zyuenue memooos nod20mosKu Cbipbsi K MEMALLypeUYecKol niaske 6 3dJeKmponeuax, o0Oopydosauue u
mexHon10cusl noiy4eHus 3]16Kmp06‘ma]1€l/7 PAaA3IUUHBIX MAPKUPOBOK. Ocobennocmu MAPKUPOBOK IJIEKmMpocmaiu.
Hccneoosanue 3aKOHOM€pH0€m€IZ ¢M3MH€CKI/DC npoyeccos, pacdemaosl npumadﬁoeo xapakmepa, noseojidroujue
oamo CpABHUMENbHYIO OYEHK)Y Kadecmey 21eKmpocmaiu.

Study of methods of preparation of raw materials for metallurgical melting in electric furnaces, equipment and
technology for producing electric steels of various markings. Features of electric steel markings. The study of the
laws of physical processes, calculations of an applied nature, allowing to give a comparative assessment of the
quality of the electric steel.

HK/KK/KC -
10,19,22,27,29

2,7
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Bonartel TepMuUsIIBIK
OHJIey TEOPHSCHI/
Teopus TepMuuecKOn
00paboTku cTaym/
Theory of heat
treatment of steel

Bonartel TepMUSUTBIK OHACYAIH TCOPHSUIBIK HETi3lepl MEH MPaKTUKAIBIK SAICTEPiH, COHNA-ak OoJiaTTapablH
KYpBUIBIMBI MEH KacHeTTEepiHE opTYpii TEpPMHUSUIBIK HpPOLECTEPHiH ocepiH 3epTTey. bepikTik, KaTThUIBIK,
WUKEMJIUTIK KoHEe KOPPO3UsFa TO3IMILTIK CUSIKTHI BONaTThIH OHIMAIIITIH KaKcapTy YIIiH KOJAaHbUIATHIH KaTauTy,
KYHIIpy, KQIBIIKa KeJITipy, 00caTy xoHe OacKallapbl CHAKTHI IPOILIECTEP/Il 3ePTTEY.

H3yuenue meopemuyeckux OCHO8 U NPAKMUYECKUX MEmO0008 MepMU4ecKkol oopabomxu cmanu, a makoice
GIUAHUE PAZTUYHBIX MEPMUYECKUX NPOYeCco8 Ha CmpyKmypy u ceoticmea cmaneu. HMccrneoosanue npoyeccoas,
MAKUX KaK 3aKamKka, Omoicue, HOPMAIU3Ayus, Omnyck u opyeue, KOMopvle NPUMEHSIOMCS 05 VIyYUuleHus
IKCHIYAMAYUOHHBIX  XAPAKMEPUCTIUK —~CMAAU, MAKUX KAk HPOYHOCHb, MEepOOCmb, NAACMUYHOCHb U
VCMOUYUBOCHb K KOPPOZUU.

The study of the theoretical foundations and practical methods of heat treatment of steel, as well as the influence
of various thermal processes on the structure and properties of steels. The study of processes such as quenching,
annealing, normalization, tempering, and others that are used to improve the performance characteristics of steel,
such as strength, hardness, ductility, and corrosion resistance.

HK/KK/KC -
10,19,22,27,29

7,9
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Kennep men
KOHIIEHTpaTTap/Ibl
TYHIBIPY/
OxyckoBaHue pyn u
KOHIICHTPATOB/
Ores and concentrates

Kaxerciz xocnamap MeH Oerie mMareprangapIbl KO0 apKbUTBI KSHIETI HeMece KOHICHTpATTapAaFsl Maiiiael
KOMITOHEHTTEP/IiH KypaMbIH apTThIpyFa OaFbITTajiFaH IpouecTepai 3epTrey. by mporece kenaepai 0aibITyIbIH
JKOHE OJIapIbl OJaH opi OHJeyre NaibIHAAYAbIH MaHBI3AbI 0eliri 0obi TaObUIaAbl, HOTHKECIHAE Ta3a >KoHE
SKOHOMHUKAJBIK KYHIBI Marepuaiyiap Taijga Oonaipl. BalKpITy MeTauryprusi MEH Tay-KeH ©OHEpKOCiOiHme
IIMKI3aTThI OJIaH 9pi OHJEYAeH OYPhIH OHBIH CAMaChIH XKaKCApTy YIIiH KOJJaHbLIA b, MBICANIBI, OANKBITY HEMECE
MeTanAapAbl allyIbIH 6acKa oaicTepi.

H3yuenue npoyeccos, HANPAGIEHHLIX HA YGeaUYeHUE COOEPHCAHUS NONE3HLIX KOMHOHEHMO8 6 pyde uiu
KOHYEeHmMpamax nymem YOALeHusl HexCelamesbHbIX npumeceil U NOCMOPOHHUX MAmepuanos. Dmom npoyecc
ABNAEMCA BAJICHOU HaACMbi0 0002aeHUss py0 U NOO2OMOBKU UX 048 OanvbHeuuiel nepepabomxu, Komopas
NpUBOOUM K NOIYYeHUuto Oonee YUCMbIX U IKOHOMUYECKU YeHHbIXx mamepuanos. OKYCKo8anue uUcnoib3yemcs 6
Memanuypeuu u 20pHo000bI8aIowetl NPOMBIUUIEHHOCTIU 0151 NHOBLIUCHUSL KAYeCMBad Chlpbs neped e20 OanbHetiuell
nepepabomxou, Hanpumep, NiAGKoU UIU OPY2UMU MEMOOAMU NOTYYEHUS MEMATLIO8.

The study of processes aimed at increasing the content of useful components in ores or concentrates by removing
unwanted impurities and foreign materials. This process is an important part of ore dressing and preparation for
further processing, which results in cleaner and more economically valuable materials. Tinting is used in
metallurgy and the mining industry to improve the quality of raw materials before further processing, for
example, smelting or other metal production methods.

HK/KK/KC -
17,21,25,28,3
4

2,7
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YHTaKThl METALIypPIus

YHTakTbl METaLTyprusi MpoIeci MeTa/ul YHTAaKTapblH OHIIPY, YHTAKTapJaH KaJIbINTay, arjoMepariisl
(yHTaKTap el OANKBITY) JKOHE allbIHFAH OHIMAEPAlI OHJeYy CHSIKTBl OpTYpJIi Ke3eHaepai KamTuiwl. bynm omic

HK/KK/KC -
17,21,25,28,3

2,7




/ TlopomkoBas JIOCTYPIi KYIO HEMece COFy OJICTEpiH KOJIJaHy apKbUIbl KOJI JKETKi3y MYMKIH e€MeC HeMece KHbIH Oiperei 4
METaJLTyprusy/ KacueTrTepi 0ap Marepuamuapasl adyFa MYMKIHAIK Oepemi. YHTAaKThl METaJUTyprHs JKOFAapbl IOJIIKTETI
Powder metallurgy OemmekTepi, KEHUT KOPBITIIAIapAbl OHAIPYy YIIH jKOHE aBTOMOOWIIL Kacay, aBHAIHS, JICKTPOTEXHHUKA KOHE
Oacka J1a KeITereH cajaiapia KeHIHeH KOJIIaHbLTa bl
IlIpoyecc nopowikogoli memaniypauu Gkuouaem 6 cebs paziuuHble IMAnvl, MaKue Kak Hnpou3e00cmeo
MEMmanIuieckux nopouikos, @opmosanue u3 NOPOWKOS, cCnekauue (nNiaeieHue Nopouikos) u obpabomxa
NOMYHUEHHBIX U30eNUl. DMom Memoo no38osenm Noayuams Mamepuabl ¢ YHUKAIbHLIMU CBOLICIMBAMU, KOMOpbie
HeB03MOJICHO UNU MPYOHO 00CMUYL MPAOUYUOHHBIMU MEMOOAMU TumMbs unu Koeku. Ilopowikosas memaniypeus
WUPOKO UCNONb3Yemcs Ol NPou3eo0cmea O0emaneil ¢ 8blCOKOU MOYHOCMbIO, JIe2KUX CHAAB08, d MAKdice 8
PA3TUYHBIX OMPACTAX, MAKUX KAK Ad8MOoMOOULIecmpoenie, aguayus, d1eKmpomexHuKa u muoaue opyaue.
The powder metallurgy process includes various steps such as the production of metal powders, powder molding,
sintering (melting of powders), and processing of the resulting products. This method allows you to obtain
materials with unique properties that are impossible or difficult to achieve using traditional casting or forging
methods. Powder metallurgy is widely used for the production of high precision parts, light alloys, as well as in
various industries such as automotive, aviation, electrical engineering, and many others.
OHepreTUKAIBIK XKoHE | OHIIPICTIK KAIIBIKTAp MEH KOCINTIK 3USHAApAbI 3ePTTEY, OJIap/bl KaiTa eHJIey, KoJeTe KapaTy SicTepiH
MaTepHAaIIBIK J3ipIiey JKoHe oJapAbl KaiTaaaMa MaTepHaIbIK pecypeTap peTiHie maianany, COHIai-aK aqaM MeH TaOUFu
pecypcrapisl OpTaHbl TEXHOTCHIIK KO3JCPAiH Tepic oCepiHeH KOPFay KypaIapblH 93ipiey jKoHe YThIMIBI Taijaiany.
naiganany/ U3zyuenue npou3goo0CmeeHHbIX 0mMX0008 U NpOYecCUOHATbHBIX BpeOHOCmell, pa3pabomka Memooo8 ux
19 HUcnonpzoBanne nepepabomxu, Ymunu3ayuu u npUMeHeHue ux Kax GMmoputHblx MamepuaibHuIX pecypcos, a makdice paspabomra HK/KK/KC - 24
JHEPreTHYECKUX U U PAyUOHAILHOE UCNONB308AHUE CPEOCB 3AUUMbL He08eKA U NPUPOOHOU CPedbl OM He2amueHo20 8030eUCmauUs 17,21,25,28,34| ™
MaTepHAaTbHBIX TEXHO2EHHBIX UCHOYHUKOS.
pecypcos/ Study of industrial waste and professional hazards, development of methods for their processing, disposal and
Use of energy and use as secondary material resources, as well as development and rational use of means of protecting humans and
material resources the natural environment from the negative impact of man-made sources.
Kypambiia Temip 6ap Mmfp.oopraHHsMuep,uiH TachIMallaHybIH 6omxalTeIH (GakTopnap. Kasipri HapeIk xcafz[aiim.Hz[a METaJULYprHsUIBIK
KATTBIKTAPIIB! KeMIeH/i OHIIIPIC KAIJIBIKTAPBIH MaH/AIAHYIBIH TEXHONOMHSIIBIK CXEMATAPbL. Pecypc yHeMIEHTIH TEXHOIOTHSIIAPIBI
. KOJIIaHy JKoHE KEeIICH 1 OHICYIH jKaHa MiCTepiH KOIIaHy.
KoMIUieKcHas Daxmopel, onpednsiowue yYeHnocmo  coipva. Omxoovl  A2IOMEPAYUOHHO20, OOMEHHO20, KOHBEPMEHO20
20 nepepaboTka npou3eo0Ccmea U Npou3eoocma no memaniouzdenus. TexHonoeuyecku cxemvl YMUAUAYUU — OMXO0008 HK/KK/KC - 2.4
Kee30C0ePAIIIX Memantypeuecko2o NPOU3800CMBAE COBPEMEHHBIX DHIHOUHDLX YCOGUSLX. Hcnonvzosanue pecypcocbepezarouux 17,21,25,28,34
MexHoN02Ull U NPUMEHEHUe HOBbIX MeMO0008 KOMNIEKCHOU nepepabomxu
OTXOJIOB / - ' - -
. Factors suggesting the transfer of microorganisms. Technological schemes for the use of waste from
Complex processing of llurgical production in modern market conditions. Use of resource-saving technologies and application of
iron-containing waste AP [Tl e | ; ' 9 9 PP
new methods of complex processing.
DdeppoxopeiTiianapasl | bomarrapabiH jkoHe 6acka METANIbIK MaTepUAAapablH KACHETTEPIH JKaKCapTyFa apHAJFaH 3JCMEHTTEPMCH
Ty TEOPHUSICH MEH KOpBITHANApEl OONBIT TaOBUIATHIH (peppOKOpHITHANAPABI OHAIPY HpoLecTepiH 3eprrey . DeppokophITianap HK/KK/KC -
TEXHOJIOTHUSCHI / METaJUTyprisl OHEPKICIOIHAe HEri3ri perd aTkapaisl, OoJaT jKoHe 0acka KOphITHAIAp OHIIPICIHIE MapraHel, 20 23.26.27 2
21 | Teopus v TEXHOJNOTHUA | XpOM, HUKENb, BaHAJMA, KPEMHHUH *oHE OacKaiapbl CHAKTBI JIETUPICYII SJIEMEHTTEPIIH KaKETTI KypaMbIH ' '8 o 2,8

MOJIYy4YCHU
¢beppocmiaBos/
Theory and technology

KaMTaMachI3 €TEl.
Hzyuenue npoyeccos npouzsoocmea peppocniagos, Komopule npeoCmasisiiom coOoil Cniaebl JHeeaesda ¢ Opyeumi
MEMANIAMU UTU DACMEHMAMY, NPEeOHAZHAYEHHbIe OIS YIAYYUEHUS. CROUCME Cmaell U Opy2ux Memaiiudeckux




of obtaining ferroalloys

mamepuanos. Deppocniasvl ueparom Kiouesyry poib 6 MemAailypeuieckoll NpOMbIUIEHHOCMU, 0becneuusas
HeobX00uMoe cooepircanue Neupyiouux eMeHmos, MaKux KaK Mapeaney, Xpom, HuKeib, 8aHaoull, KpemHuu u
opyeue, 68 npoyecce NPoU3B00CMEA CIMAIU U Opyeux CHidagos.

The study of the production processes of ferroalloys, which are alloys of iron with other metals or elements
designed to improve the properties of steels and other metallic materials. Ferroalloys play a key role in the
metallurgical industry, providing the necessary content of alloying elements such as manganese, chromium,
nickel, vanadium, silicon and others in the production of steel and other alloys.

[Ipokar eHmipiciHiH
TEXHOJIOTUSCHI /

Boiinblk mpokaT Ke3iHzmeri nedopManms OpTalbFbl koHe aedopmanus cumaTel. KamuOpnepae wiemuey MeH
WIeMJICY/IH KyaT rmapaMmerpiiepi. ok Mep3imai mpokart. JlaiibiaaaManapabl )koHe Y3bIH OYHBIMIAp/Ibl OHIIPY.
JlaiiplHaMa CTaHOKTApBIHAA WIEMICY. ¥3bIH OYHBIMIApPIBIH JKEKEIeTeH TYPJICPIH WIeMICY JKOHE OIIIey.
Mertai Tabak eHaipici.

Ouae depopmayuu u xapaxmep degpopmayuu npu npodoavHol npoxkamke. Cunosvle napamempsvl NPOKAMKU U

HK/KK/KC -

29 E;ﬁigfg;?g npoxamku 6 Kanuopax. IIpodonvhas nepuoduueckas npoxamka. IIpouzeoocmeo 3a20moeoK u copmogozo 5 20,23,26,27,2 2.8
e — npoxama. Ilpoxamka Ha 3acomosounvix cmankax. I[lpokamxa u uzmepeHue OmMOENbHbIX 6UO08 COPMOBO2O 8
Rolling production npoxama. ﬂucmonpoxqmnoe npou3B00Ccmao. ' _ o . .
The center of deformation and the nature of deformation during longitudinal rolling. Power parameters of rolling
technology S - oo g . b . .
and rolling in calibers. Longitudinal periodic rolling. Production of blanks and long products. Rolling on billet
machines. Rolling and measurement of certain types of long products. Sheet metal production.
KacinTik nongep nmukii / Huka npopunaupyomux aucuuinmi / Cycle of majors
Tannay komnonenTi / Komnonent no Bei6opy / Optional Component
Merann eHIIpy MPOLECTEPiH OHTAMIAHIBIPY, OHIM CaNachlH JKAKCAPTY YKOHE METAJUTYPTHSUIBIK MPOLECTEPIiH
THIMAUTITIH apTThIPY YIIIH MAaTEeMAaTHKAJIBIK OJICTEpIi, alrOPUTMICPII JKOHE €CenTey TEeXHOJIOTHsUIapbIH
KosgaHy. COHFBI KbULIAPbl METAILTYPTHsAA MaTEMaTHKAIIBIK Mojiesbaey MeH JKU KosmaHy ®aHa KOpbITHalapsl
MeTtalyprusaarsl urepyJeH OacTall ©HIIPICTIK Kelijgepai Oackapyra IEHIHTI TpoIecTepai KEeTULIIPYAiH MaHbI3Abl KYpalblHA
MaTEeMaTHKAaJIBIK aifHaJIBL.
Mojensaey xxoHe KW/ | Ilpumenenue mamemamuueckux mMemooo08, aicopummos U GblMUCTUMENbHBIX MEXHON02Ull 0N ONMUMU3AYUY HK/KK/KC -
1 Maremarnueckoe npoyeccos Npou3eo0Cmed Memaiios, YIyYUeHUss Kadecmeéd NpooyKyuu u nosviieHus spgexmusnocmu 86 101922272 | 1 13
mopnenupoBanue U UU B | memannypeuveckux npoyeccos. B nociednue 200bi UCHONb308aHUEe MaAmeMamuieckoeo modenuposanus u MU 6 ' ’9 o '
METaJUTyprun/ MEMmaniypeuu Cmano GadCHbIM UHCIMPYMEHMOM OISl YIYUUEHUs NPOYeccos, om paspabomxu HO8bIX CNIA808 00
Mathematical modeling | ynpasnenus npouzeodcmeennvimu nunusmu.
and Al in metallurgy | The use of mathematical methods, algorithms and computing technologies to optimize metal production
processes, improve product quality and increase the efficiency of metallurgical processes. In recent years, the use
of mathematical modeling and automation in metallurgy has become an important tool for improving processes,
from the development of new alloys to the management of production lines.
MeTannyprusiiblg MetammyprisuislK, 3epTTeyiepAeri Heri3ri omicTep MeH HpUHOUNTEP.  FRIIBIMU-TEXHHUKAIBIK [IOJTyJIapabl
3epTTEYIEP MEH KYPTi3y >KOHE FBUIBIMH MakKajlaaplbl kKa3y ojicTeMeci. MeTauryprus >XKoHE MaTepHaliap TEeXHOJIOTHUSCHI
TOKipubenepai CaJIaCBIHIIAFBI SKCIIEPHUMEHTTI MaTEeMaTHKAIBIK Kocmapiay. bIKTHManasIkTap TeOpUsICH dIiCTEMENEPiH 3epTTey
Kocmapruay/ koHE Koiany. OHTallaHApIpy napaMeTpi, MeTauTyprisulbIK YPAiCTep/i OHTAIaHIBIPYy Ke3iHAe (aKkTopiapbl HK/KK/KC -

2 Meramnypruueckue TaHAay epeKmemikTepi. VHTepnomsiius >KOHE OKCTPAmlOJSAIMsS €CENTepiH Miemry. TeOpUsUIBIK KOHE 6 10,19,22,27,2 | 1,13
UCCIICIOBAHUS U IKCHEPUMEHTTIK 3epTTeyiep. DKCICPUMEHTTI JKOCIapiay JKOHE OHiCTeMeci. DKCIEPHUMEHTTIK 3epTTeyaepii 9
TUTAHUPOBAHUE METPOJIOTHSUIBIK KAMTaMacChI3 eTy. ToxipuOemik 3epTTeynepiH HOTHKEIePiH OHILY.

skcniepuMenTa/Metallur | Ocrosnbie memoovl u npuHyunvl 6 MemaLIypeutdeckKux UcCcie008anusx. Memoouku npoeedenus HAYYHO-

gical research and

MEexXHU4YeCcKux 0530p06 U HAnucaHusl HAy4Hblx cmamet. Hccnedosarnue u npumereHue MemoouK meopuu




experiment planning

BEPOAMHOCMU, MaAmMeMamuiecKkoeo NniaHupoeaHusl s3xKcnepumenma 6 obnacmu memajitypeuu U mamepuanoes.
Iapamemp cneyughuueckuii, ocobennocmu 6v160pa npu CneyuuUUecKuUx Memarlypeudeckux npoyeccax.
Pewenue 3aoau UHmepnoAyuu U IKCmpanoisiyuu. TeopemuquKue u aoKcnepumeHmajlibHovle Uccie008anA.
Memoouxka u nianupoearue IKcnepumerma. Mempozzoeuttecxoe obecneuerue IKCnepumerHmalbHoblx
uccaeodosanuii. Obpabomka pe3yibmamos IKCHEPUMEHMAIbHbIX UCCIe008AHU.

Basic methods and principles in metallurgical research. Techniques for conducting scientific and technical
reviews and writing scientific articles. Research and application of probability theory techniques, mathematical
planning of an experiment in the field of metallurgy and material technology. The optimization parameter,
features of the choice of factors in the optimization of metallurgical processes. Solving interpolation and
extrapolation problems. Theoretical and experimental studies. Methodology and planning of the experiment.
Metrological provision of experimental studies. Processing the results of experimental studies.

Meranmapasl
KOppO3UsIaH
KOPFayIbIH XUMHUSITBIK
saicrepl/XuMudeckue
METO/IBI 3aIIHATHI
METAJIJIOB OT KOPPO3UH/
Chemical methods for
protecting metals from
corrosion

Mertanmap MeH KOpbITHANapbl KOPpPO3UsFa OKelyl MYMKIH KOpIIaFaH oOpTa oCepiHEH KOpFray YLIIH
KOJITAaHBIIATHIH XUMHSUTBIK TIPOIIECTEp MEH dJicTepai 3epTTey. Marepuanaapra (Cy, KbIIIKBUI, CIITUIEP, OTTETi
JKoHe 0acka XUMISUIBIK areHTTep), KeOiHece MeTaljapra acep eTYAIH XUMISUIBIK HeMece SJIEKTPOXUMMSIIBIK
npouecTepin 3eprrey. MHruouTopiaapael KojaaaHy, *KaObIHAAp, MACCUBALUS KoHE OacKaldapbl CHUSKTBI dpTypii
amicTepii KaMTUTBIH XUMISUTBIK KOPFAHBIC 9/IICTEPiH KOJIAHY.

Hayqeﬁue Xumudeckux npoyeccoe u M€m0006, UCnoaivb3yemblx ons 3awumsl Memajlloe U Cnjiasoe om
6030elicmeus oKpyxcarouell cpedsl, 4mo MoXcem npueecmu K ux xopposuu. HMcciedosanue Xumuyeckux uau
INEKMPOXUMUYECKUX NPOYECCO8 B030eUCmBUsl (800bl, KUCIOMbL, WEN0UU, KUCAOPOOA U OpYUX XUMUu4eckux
aeeHmoe) Ha mamepuaiel, 4dauje ececo memainisvl, 6 pe3)jbname KOonopvlx npoucxodum paspyuierue.
HpuMeHeHue XUMUYECKUX MemOo008 awumeol, GKIO4Yarowjue pasiudHsvle C}’lOCO6bZ, maxKkue Kak Uucnojib3oearue
UHSUOUMOPOB, NOKPBIMUSL, NACCUBAYUSL U Opyeue.

The study of chemical processes and methods used to protect metals and alloys from environmental influences,
which can lead to their corrosion. Investigation of chemical or electrochemical processes of exposure (water,
acid, alkali, oxygen and other chemical agents) on materials, most often metals, as a result of which destruction
occurs. The use of chemical protection methods, including various methods such as the use of inhibitors,
coatings, passivation, and others.

HK/KK/KC -
17,21,25,28,34

5,6

Merannapabiy
KOPPO3UsIFa TO3IMILTIri/
Koposuonnas
CTOWKOCTh METAJIIIOB/
Corrosion resistance of
metals

TyckeHHeH Oactanm eHJEy Kojuapbl MeH oicTepi. KopbITmamapabl COKKBIIAH XUMHSIIBIK Tazanay. Mbic
KOPBITIIAJIAPBIHBIH KOPPO3HSCHI — JKa0BIKTHI KOPPO3Us MPOIECTEPIHEH KOpFay. MeTanmap/IblH CcarachlH YKoHE
Oaxpliayapl  yHbIMAACTHIpY. KoOppo3usiblK 3aKpIMIaHyJaH KOpPFAayAbl KOJJaHyla KOPpPO3UsS MpPOIECTepiH
3epTTey/IiH 3aMaHayH 9MIiCTepi.

Cnocobwl u memoovl 0o6pabomku om Koppo3uu. Xumuieckue OHUCmKY CIA808 om Kopposuu. Kopposus meonvix
CNIa608 cnocoowl 3aujumosl o6opy006amm onm KOpPpPO3UOHHbIX NPOYeccoes. OpeaHus’auuﬂ KOHmMpOJA U Kadecmed
mMemaiiios. COGpeMeHHble Memoobl  UCCNe008aH U KOPPO3UOHHbIX npoyeccos 6 Yeadx 3aujunvl om
KOPPO3UOHHO20 pa3pyULeHUs.

Ways and methods of processing from receipt. Chemical cleaning of alloys from hit. Corrosion of copper alloys -
protection of equipment from corrosion processes. Organization of control and quality of metals. Modern
methods for studying corrosion processes in applications of protection against corrosion damage.

HK/KK/KC -
17,21,25,28,34

4,8




TycTi MeTanmapabt
OHJIIPY TEOPHUSICH MEH
TEXHOJIOTHACH /Teopust

Kennepaen TycTi Metamgapapl ainy, OJlapibl Ta3apTy, Ta3apTy JKOHE KAKETTI KacueTTepi O0ap >KOFaphbl camalibl
OHIMIe KalTa eHJCYy MpOIeCTepiH 3epTTey . MEBIC, ATIOMUHHNA, KOPFACBHIH, MBIPHIII, HUKENb, THTAH JXKOHE
Oackamapbl CHUSKTBI TYCTI METalJIap >KOFapbl OTKI3TIMITIK, XKEHUIIIr, KOPPO3HsIFa TO3IMILIITI KoHe OacKamapsl
CUSKTBI Oipereld (U3WKANBIK JKOHE XHUMISUIBIK KacHeTTepiHe OailaHBICTBI Ka3ipri 3aMaHFbl ©HEPKICINTe
MAaHBI3/IbI POJT aTKApaIbl

H3yuenue npoyeccog uzsneueHuss Y8EmHvix Memaulos uz pyo, ux O4UCMKY, paguHuposanue u nepepabomxy 6

U TEXHOJIOTHUS KAueCmeeHHy0 NPoOYKYUio ¢ HeoOXooumviMu ceotcmeamu. LlgemHnvle memanivl, maxue Kax meob, anOMUHUL, HK/KK/KC -
TOJy4YEHHUs] LIBETHBIX CBUHEY, YUHK, HUKeb, MUMAaH U opyeue, usparm GadCHYI0 poib 8 COBPEMEHHOU NPOMBIULIEHHOCMU O1a2o0aps. 20’23’2236’27’2 2,8
meramnos/Theory and CBOUM  YHUKABHBIM  (DUUKO-XUMUYECKUM CBOUCMEAM, MAKUM KAK BbICOKAsl NPOBOOUMOCMb, Ne2KOCHDb,

technology for YCMOU4UBOCMd K KOPpo3uu u opyaue.
producing non-ferrous | The study of the processes of extraction of non-ferrous metals from ores, their purification, refining and

metals processing into high-quality products with the necessary properties. Non-ferrous metals such as copper,
aluminum, lead, zinc, nickel, titanium and others play an important role in modern industry due to their unique
physico-chemical properties such as high conductivity, lightness, corrosion resistance and others.
Matepuainsl OHIeYIIH TEXHOJIOTHSIIBIK EPEKIIeTIKTepi: KYI0, OHIIEY, KeCy, JJoHEKepIiey, oHIeY. TeXHOIOTHSUTBIK
Koto xoHe miTamnTay | pexuMaeplii, MPOLUECTepAl OpbIHIAY MIAPTTAPbIH J3ipiiey, MeTall OyHbIMAAapBIHBIH KOPCETUITeH KacHEeTTepiHe
TEXHOJIOTHSCHI/ JKETY JKOHE KKETTI MIIiHAL Oepy YIIiH napaMeTpiiep/l eHIey.
Texaonorns KY3HCYHO- H3yqeﬁue MexHoN02Ull KOBKU U eop;meﬁ wmamnoeKku, nos3eoJIAIWUX IKOHOMHO pacxoaoeamb mamepuaiol,
IITaAMIIOBOYHOTO VAyUumams  Pu3UKo-MexaHuieckue Cceoucmea Memaulos U CHIA808 U KaAuecmeo BblnyCKAeMblX U30enull. HK/KK/KC - 28

MPOHU3BOACTBA/ Hcnonvzosanue cospemennvblx Memoo08 aHauu3a U KOHMPONS MEXHON0SUYECKUX NpOYeccos, Kaiecmed 20,23,26,27,28| '

Forging and stamping | mamepuaios u 2omoeoti npooyxyuii.
technology Technological features of material processing: casting, processing, cutting, welding, processing. Development of
technological regimes, conditions for the implementation of processes, processing of parameters to achieve the
specified properties of metal products and give the required shape.
¥YipIMAACThIpy MEH €HOEKTIH HETi3Ti (hopMasapsl; HETIi3Ti KOpJiapabl, MaTepUAAbIK jKOHE €HOEK pecypcTapblH
Caa SKOHOMUKACHL naiijianany THIMJIUTICIHIH ~ Heri3ri 6af§1TTap¥>1H; .Ka3.ipri . mgfﬂaﬁz{afm CH6V€KTiH HET13T1 TEXHHKAITBIK-

- BHI[ipiCTi OKOHOMHUKAJIBIK KOHC KapPKBIIBIK KOPCETKIIITEPI. eHlMHlH O31HA1K KYHBIHBIH, ITAUIAaHbIH JKOHC OHIMHIH ©31HI1K

o KYHBIHBIH
YHBIMIACTHIpY/ ALK

DKOHOMHKA OTPaciIu U YIALIHACDL.

P — Ocnosnvie gopmbl opeanusayuu U mpyod, 0CHOGHbIE HANPAGEHUsl IPHEeKMUBHOCMU UCHOIb308AHUS OCHOBHBIX HK/KK/KC - 11,
S—. GPonoos, mamepuanvHbix U MPYOOGbIX PEecypPcos;, OCHOGHLIE MEXHUKO-IKOHOMUYecKue U uHancosvie 1,7.11.32.35 12
Economy of the nokaszamenu mpyoa 8 cospeMeHHbIX Ycaosuax. Pacuem pemmabenvnocmu  npou3go0cmed, npuObliu U

industry and ce6echquc)cmu nPOOYKYULU. o . o
organization of EHESeKn YUBIMAACTBIPY/IBIH,  HETIST1 TYPJEPL; HETI3r KOpJIApAbL, MgTepHanE[LIK JKoHE eHOeK pecypeTapbIH

production naiananyaelH THIMAUTITIH apTTRIPYABIH HETi3ri OaFbITTaphl; Kas3ipri jkarmaiina eHOEK >KYMBICHIHBIH HETi3Ti

TEXHUKAITBIK-9KOHOMHUKAJIBIK JKOHE KAPXKBUIBIK KOPCETKITepi. OHMIPICTIH PEHTA0CTbAUIITIH, MaliJaHbl KOHE
OHIMHIH ©31HJIIK KYHBIH €CENTeYy.




Mertamyprusiarsl
SKOHOMHMKA /

MeTtamnyprusi  ©HIIPICIHIH SKOHOMHUKAIBIK AacleKTiJIepiH, COHBIH IMIiHAEC METAJUIyprus KOCIMOPhIHIAPHIH
YHBIMIACTHIPYABI, JKOCHAapIayAbl, O0acKapyabl, MBIFEIHIAPABI TATAAYIbI, THIMIUIITT MEH KIpIiCTUINiH 3epTTey.
CryneHTTepre MeTauTyprus CalTachHIAFbl SKOHOMHUKAIBIK TPOIECTEp TYpalbl TepeH TYCIHIK Oepy, oJap.sl
METAJLTYPrUsl OHIIPICTEpiHIH SKOHOMHUKAIBIK THIMAUITIH Oaranayra YHpETy >KOHE OHIIPICTI OHTAWIaHIBIPY
JKOHE Kap KbUIBIK KOPCETKILITEP/1 JKaKcapTy YILIH HEeri3/eNreH 0ackapy IemiMaepid Kaobuiaay.

H3yuenue  2KOHOMUHECKUX — ACHEKINO8  MEMAIypeuiecko20  Npou3eoo0Ccmed,  6KIOUAA — OP2aHU3AYUIO,
NIAHUPOBAHUE, YApAGIeHUe, AHATU3 3ampam, 3PHeKmueHocms U NPUOLLIBHOCMb  MEMANLyPSUtecKux

8 DKOHOMHKA B npeonpuamui. [lamv cmyoenmam 2eny60Koe HOHUMAHUE SKOHOMUUECKUX NPOYecco8 6 MemallypeutecKoll HK/KK/KC - 11,
Metautypruu / ompacay, HAyuumsv UX OYEHUBAMb IKOHOMUYECKYIO IQDDEKMUSHOCMb MemaniypeudecKux npou3eoocms u 1,7,11,32,35 12
Economics in NPUHUMAams  0DOCHOBAHHbIE YNpAGLEHYECKUe peuleHuss Ols ONMUMU3AYUU NPOU3BOOCMBA U  VIYUUIEHUS

metallurgy @unancoswix noxkazameneil.
The study of the economic aspects of metallurgical production, including organization, planning, management,
cost analysis, efficiency and profitability of metallurgical enterprises. To provide students with a deep
understanding of the economic processes in the metallurgical industry, to teach them to evaluate the economic
efficiency of metallurgical industries and to make informed management decisions to optimize production and
improve financial performance.
Mertamnyprusarsl eHOEK Kayilci3irine ocep €TeTiH Heri3ri pakropiap. Metamuryprusaarkl eHOCKTI KOpFayIbIH
Herisri OarpiTTaphl. JKeke kopranbic KypangapbiH (OKKK) maiiganmany. IIpouectepai aBTOMaTTaHIBIPY *KOHE
MeTasmtyprusuars: KYMBIC nf&l.fz[aﬁnapbm KaKcapty. KLISMGTKepHepIIiH ICHCAYNBIFBIH THIMII KOpFayAbl YHBIMIACTHIPY. OpT
. KayillCi3AiriH KaMTaMachI3 €Ty JKOHIH/IET1 mapaap
eHOEKTi Kopray/ K/KC -
Oxpana Tpy1a B Ocnosnvie paxmopel, erusiowue Ha 6e30nacHocms mpyoa 8 Memantypu. OcHoeHbie HanpaeieHus 0XpaHvl HK/K
9 MeTamyprun/ mpyoa ¢ memannypeuu. Ucnonvsosanue cpedcmas unousuoyanvrou sawumsl (CHU3). Asmomamuszayus npoyeccos 1,7,11,32,35 | 2,10
. . u ynywwenue pabouux ycaosuil. Opeanuszayus >3phekmuenol oxpanvl 300po6bsi pabomuukos. Mepvl no 38
Occupational safety in .
metallurgy 06ecneq_enmo noJCapHol 6e3onaCHoc_:mu _ S _ _
The main factors affecting occupational safety in metallurgy. The main directions of occupational safety in
metallurgy. Use of personal protective equipment (PPE). Automation of processes and improvement of working
conditions. Organization of effective employee health protection. Fire safety measures
MeTtamyprisuiblK,  eHAipicrieH OalNaHBICTBI SKONOTHSUIBIK TOyEKENAepAl asailiTy omicTepi MEH TaculiepiH
3eprrey. Kopmaran opTaHsl Kopray MocemeNepiH KapacTeIpy, METaLTyprsUTBIK, IPOIECTEPAiH IKOKYHere acepin
Oackapy, COHIal-aK »SKOJOTISUIBIK Ta3a TEXHOJOTUSIApIBl o3ipiey J>KOHE EHTi3y, METaJIyprHsIIbIK
0OBEKTIIEPIH SKOJIOTHSIIBIK KayilCi3liri, OHBIH ilIiHIe TaOWFaTKa >KarbIMCHI3 dcepiepli a3aiiTy FaHa emec,
Mertamryprust COHBIMEH KaTap KOCIMOpBIHIApAa >XYMBIC ICTEHTIH amaMaapiblH, COHIAW-aK >KEePriliKTi KOFaMIACTHIKTHIH
00BEKTLIePiHIH TYPaKTBUIBIFBI MEH 9JIEYMETTiIK-9KOHOMHUKAIBIK KayIICI3IiriH KAMTaMachI3 €TY.
9KOJIOTHSIIBIK H3yuenue memooo8 u nooxo008 K MUHUMUBAYUU DKONOSUHECKUX PUCKO8, CEA3AHHLIX C MEemAaiypeudecKum
Kayirnci3miri/ npouzeoocmeom. Paccmompenue — 6onpocos oxpamvl OKpydcaioujeni  cpeovl, YNpasieHus 8030eucmaull HK/KK/KC -

10 DKoornueckas MEMALIyPeUYecKux npoyecco8 Ha IKOCUCMEMbL, d MaKdce pas3gumue U 6HeOpeHue IKOI0SUYeCKU Oe30naACHbIX 17113235 | 2 10

0e30MmacHOCTh MexHONo2Ul, IKOI02UYECKOU Oe30NACHOCTIU MEMALTYPeUYeCKUX 00BbeKMo8 GKIYAIOWUX 8 ceOsl He MOAbKO v 3é ' '
METaJUTypPTHICCKIX CHUDICEHUEe HEe2aMUBHbIX B030€liCMBUll HA Npupody, HO U obecneueHue YCMOUYUBOCMU U COYUATLHO-
00BEKTOB/ 9IKOHOMUYECKOU 6e30nacHoCcmu 1ioo0etl, pabomalouux Ha NPeOnpUImMUsX, a MaKdice MeCnHbIX COOOUWecmaax.

Environmental safety of
metallurgical facilities

The study of methods and approaches to minimizing environmental risks associated with metallurgical
production. Consideration of environmental protection issues, management of the effects of metallurgical
processes on ecosystems, as well as the development and implementation of environmentally sound technologies,
environmental safety of metallurgical facilities, including not only reducing negative impacts on nature, but also
ensuring the sustainability and socio-economic security of people working at enterprises, as well as local
communities.




MeTamnyprusuiblK OHIIPICTI NaMBITYIBIH HETI3T1 MepCIeKTUBANIBIK OarbITTaphbl. AJIJIBIH aja OeplireH KachueTTepi
Oap MarepuamIapabl, OHBIH IMIiHIE KOMIO3HIMUIBIK MaTepHaIIapAbl aayAblH op TYPJIi OMIiCTEpiH d3ipiiey MeH

anxzfgiziiizi{f;mi KOHE KOJIaHYMCH OaiiaHBICTHl OaFrbpITTap, METaLIeMEeC MaTepualap MEH oJlapJaH »acaiFaH OyibIMaap
TEXHOTOTHATAEY OHJIPICIHIH KaHa TEXHOJIOTHsIapEI.
Ocnosnoble nepCcneKkmueHsvle HANpaeilenHus  paseumusl MemallypecudecKkoco npouseodcmea. Hanpa@zzeHu}z,
11 HepCHeKTHBHHe CBA3AHHbIE C NOJIYYEHUeM U UCCIIe008AHUEM DAZIUYHBIX MAMEPUATIO8, NOJIYYEHHbIX C NOMOWbIO NPEeO8apumeibHoO HK/KK/KC N 3,8
TEXHOJIOTHH TIOyICHHUS Yy P P ’ y W P P 14,17,30,31,34 !
MaTepI/IaJIOB/ 300aHHbIX mamepuaios, 6 MoM lluC]lev KOMNO3UYUOHHBIX Mamepuaios, Hosble MmMexHOo10cUU npouseodcm@a
Promising teChnOlOgieS HeMemaJ%JzuueCKw_c J_wamepuaﬂoe U U30enUull U3 HUX. ] ] . . . ]
fo obtaining materials The main promising areas of dt_avelopment of meta}ll_urglcal p_roduc_tlon. Dlrectlt_)ns assomat_ed _Wlth _the
development and application of various methods of obtaining materials with predetermined properties, including
composite materials; New technologies for the production of non-metallic materials and products from them.
Mertann OyiieiMaapsiH | Metann OyHbIMAapbl @HEpKICiOiHIH JaMybIHbIH KilaccH(pUKanuachl. llepcriekTUBaIbl FHUIBIMU OaFrbITTap MEH
OHJIIPYIIH XKoHE MPAKTHKAIBIK KOJJIaHy epeKmenikrepi. TeXHOJOTHsUIBIK TpoIecTepi KOJIAHATBIH MYMKIH KOJIIaHY >KOHE
HaHOMAaTepUaIAAPAbl | OHAIPICTIH NEePCIEeKTHBAIBIK OaFbITTapHI.
ayAbIH UHHOBAUMANIBIK | Knaccuguxayua uHHOBAYUOHHBIX CnOC0608 npou3goocmea memannouzdenutl. Ilepcnekmuenvle HayuHvle
Tecinz[epi/ HanpaejleHus u ocobenHocmu ux npakmudecKoeco UcCnojib306aHusl. Boszmooicnocmu npumeHeHus, a()anmauuu u
I/IHHOBaHI/IOHHHe uHmezpayuu nepcneKmueHblx cnocoboe np0u360()cm6a C deﬁcm@yiowwwu mexHol0cu4eCKumu npoyeccamu.
12 crioco6rr mpomssozacTBa | Classification of the development of the metal products industry. Promising scientific directions and features of HK/KK/KC - | 1,9,
METaJUTOM3ICITHI 1 practical use. Possible applications and promising areas of production using technological processes. 14,17,30,31,34| 12
MOJIy4YeHUE
HaHOMaTepUaaoB/
Innovative methods of
production of metal
products and production
of nanomaterials
MeTalTyprusulblK  IPOIECTEPIH aBTOMATTAHABIPY MEH HHUQPIaHABIPYAbI, METALTYPTHUSIAFbl TEXHOJIOTHSIIBIK
MeTaJIJIprI/ISIJ'I'LIK mporecTepai dackapyasl 3epTrey. MeTaulyprusiiblK MpOLEecTepi aBTOMATTaHBIPY KYHENepiH Kypbl Ke3iHze
TporecTepal aKMapaTThIK TEXHOJOTHSUIApABI MaianaHy sficHaMacklH MeHrepy. Kaszakcran MeH aleMHIH HerisTi eHaipicrepi
dBTOMAaTTaH/BIPY HKOHE YIIIiH ¢ TPATETUSUTBIK MaHBI3IbI METAIIAp MEH KOPBITHAJIAP/IBI ATy TCOPHACH MEH TEXHOJIOTHSCHI
aKHapaTraH'quy/ H3ylt€Hue asmomamuzayuu u uud)pogwauuu MemajllypeudecCKux npoyeccoe, ynpaeienust mexHoaiocudecKumu
ABTOMATH3ALMA H npoyeccamu 6 memaniypeuu. Bradenue memoodonozueli UCHOIb308AHUSL UHQOPMAYUOHHBIX MEXHOI02UU HpU HK/KK/KC - 3,8,
13 HH@OpMaTHSaHHﬂ CO30anuu  cucmem asmomamuzayuu  MemailypeudecKux npoyeccos. TEOPM}Z U mexHojiocus Noay4eHrus 14’17’30’31’34 12
MGT?[J;HO}]/-IPCI;I/(I:)Z(/)KI/IX cmpamecudecKu 6adiNCHblX Memaiilo U Cniaeos 07151 OCHOBHbBIX npou%odcme Kazaxcmana u mupa. ! 36’ 37

Automation and
informatization of
metallurgical processes

The study of automation and digitalization of metallurgical processes, control of technological processes in
metallurgy. Knowledge of the methodology of using information technologies in the creation of automation
systems for metallurgical processes. Theory and technology of obtaining strategically important metals and
alloys for the main industries of Kazakhstan and the world.




Mertamn eHneyi

BemmexTepi s)xo0anay MeH KypacTeIpyJaH OacTarr, oJapbl JaiblHIay MEH canachliH OakbuiayFa JeHiHT1 OapIibIK
Ke3eHJep/ieri MeTalll OHAey MPOLECTepiH aBTOMATTaHABIPY 9JiCTepi MEH TEXHOJOTWSUIApBIH 3epTTey. Mertamt
OHJICYJICTI aBTOMATTAHIBIPYABIH HETI3ri MakcaTbl OHIMIITIKTI, ©HIMHIH IJIIITiH JKOHE calachlH apTThIpy,
COHBIMEH KaTap IIBIFBIHIAPIBI a3aiTy >KoHE eHOCK JKarmalblH jKaKcapTy OOJbIn TaOBUTambl. MeTaunr eHuey
KOCIMOPBIHJAPBIHAA  ABTOMATTaHJBIPBUIFAH  JKyHMenepai  CHri3y  eHIIPICTIH  JKOFaphl  UKEMJLUTIriHe,
olepanysuIap/IblH YaKbITBIH KbICKApTYFa JKoHE TEXHOJIOTHSIIBIK TpoIiecTep i OaKpuIay Il xKaKcapTyFa MyMKIHIIK
Oepemi.

H3yuenue memo0os u mexnono2uti agmomMamusayuy npoyeccos obpabomxu Memanios Ha 6cex IManax, HaUuHAasl

aiii%;iﬁiﬁgz/ om NPOEeKMUPOBAHUsL U KOHCMPYUPOBAHUS Oemaneti 00 UX U320MoGieHusi U KoHmpoas xadecmea. OCHOBHOU HK/KK/KC - 38
14 MeTamooGpaboTKH/ Yenvio asmomMamusayuy 8 Memauiiooopabomke sA6Aemcs NOGbLUEHUE npouseodumexzbnocmu, mouyHocmu u 14,17,30,31,34 i2'
Automation of Kayecmea nNpoOYKyuu, a MAakKdlce CHUdCEHUe 3ampam U YayuuleHue YCloeuil mpyod. B;Ltedpewew , 36, 37
metalworking A8MOMAMUSUPOBAHHBIX  CUCEM HA NPEONPUAMUAX MemariooopabomxKu no3eonsem OoCmMudb 8biCOKOIL
2UOKOCMU  NPOU3BOOCHEA, COKPAWEHUS BDEeMEeHU HA GbINOJHEeHUue Oonepayull u YIyyueHus MOHUMOpUHed
MEXHON0SUYECKUX NPOYECCO8.
The study of methods and technologies for automating metalworking processes at all stages, from the design and
construction of parts to their manufacture and quality control. The main goal of automation in metalworking is to
increase productivity, accuracy and product quality, as well as reduce costs and improve working conditions. The
introduction of automated systems at metalworking enterprises allows achieving high production flexibility,
reducing the time for operations and improving monitoring of technological processes.
MeTamnyprsiibiK Kaszipri MeTauryprusuiblK IeXTap MeH KOHIBIPFBUIAP TYPAJIbl Kbl KOPHITEIHIBIIAP. OHOIpIC KeJieMi KoHe Ta3
00BeKTiIEepAl IIBIFBIHBL Typasbl TYCiHIK. JKaOIbIKTapAbIH KeJEMiH >KoHE *KYMBIC OpHUragachlHBIH KypaMbIH ecentey. Llex
(exTapp) )xobanay CXEMachl, HETI3ri, KOCAJIKbl >KOHE KOChIMINA abaplkrap. FumapaTTel kxoOayay sneMeHTTepi. EHOCK »xoHe
Herizaepi)/ SHEPrUs MBIFBIHAAPHIH, IIBIFBIH MATEPHATIAPBIH TAIIAY KOHE SCEITey.
Ob6opynoBanue u Obwue npunyunvl OpeaHuU3aAYUU COBPEMEHHBIX MEMAIypeUdeckux yexoe u obvexkmos. Illonsamue obvema
IIPOCKTHPOBAHNE npousgoocmea u 2ysonomoxa. Pacuem xonuuecmea obopyoosanus u cocmaea pabouux bpuead. Komnonosxa HK/KK/KC -
15 METAJLTYPruYeCKHX yexa, OCHOBHOE, BCNOMO2AMENbHOE U OONOIHUMENbHOe 000py0osanue. DieMeHmbl  CMPOUMEIbHO2O 141730 3134 34,12
00BeKTOB (11€XO0B) / npoexmuposarus. Anaius u pacuem mpyoo- u IHepeo3ampam, pacxoOHvIX Mamepuaios. T
Fundamentals of General conclusions about modern metallurgical shops and facilities. The concept of production volume and gas
designing metallurgical | flow. Calculation of the amount of equipment and the composition of the working team. Workshop layout, main,
facilities(workshops) | auxiliary and additional equipment. Elements of building design. Analysis and calculation of labor and energy
costs, consumables.
Mammna xacay KoCImOpeIHAAPEIH jk00aliay JKoHe YHBIMIACTHIPY HETi3MIEpiH 3epTTey, COHBIH IOTH/E )KaOIBIKTHI
Mamuna xacay TaHAay J>KOHE OpHAJACThIPy, OHIIPICTIK arblHAap MEH KOJAay >KyHelepiH jkocmapiay. TeXHOJOTHSUIBIK,
[EXTapBIH XKAOABIKTay | SKOHOMHUKAIBIK JKOHE 3KOJIOTHSUIBIK (haKTOpIapIsl €CKepe OTHIPHIN, MAIlMHA jKacay HEeXTapblH KoOanay jKoHE
JKoHe jxobanay / »KaOIBIKTay calachIHIa OLTIM MEH IaFIbUIAP/IBI TaMBITY.
Ob6opynoBanue u H3yuenue ocHo8 NpOeKMUPOBAHUS U OP2AHU3AYUU MAWUHOCIPOUMETbHLIX NPeONpUAmuL, 6KI04aAs 6b100p U
16 MPOCKTHPOBAHUE pazmeujenue 000py006aHUs, NIAHUPOBAHUE NPOU3BOOCHBEHHBIX HOMOKO8 U 00ecneuusarowux Cucmem. HK/KK/KC - 34 12
MAaIIMHOCTPOUTENbHBIX | Dopmuposanue 3HaAHUll U HABLIKOS 8 0ONACHU NPOEKMUPOBAHUS U OCHAWEHUS MAWUHOCMPOUMETbHBIX 1eX08 C 14,17,30,31,34| ="

nexos/ Equipment and
design of machine-
building workshops

yuemom mexnoiocudecKux, SIKOHOMUYEeCKUX U IKON0cUYEeCKUxX d)akmopoe.

The study of the fundamentals of design and organization of machine-building enterprises, including the
selection and placement of equipment, planning of production flows and support systems. Formation of
knowledge and skills in the field of designing and equipping machine-building workshops, taking into account
technological, economic and environmental factors.







