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DACKTHBTI NAHACH KaTANOrs _ 2 GaniMuen typaas
Katanor ANeKTHBHEIX ARCUNIINK COCTONT 2 W3 wacteil
The catalog of elective disciplines consists of __ 2 parts

DACKTHETI ASHACP KATATOMM Gy TARAAY KOMIONEHTTEPININ KYPAMBIHA CHICH NIAHAEPAIH Ti3iMi GONBIN TaGbINABI KIHE 01 MATHCTPAHTTAPILIH OKBLITY TPAEKTOPHACKH HKEMIT AIHE 63 GeTiHILe XxaH-
XAKTH TYPAC ARKIKTAY MYMKIHAITH KYPY YIliH KOKET, DNCKTHBTI NOHAEP KAaTAIOrb Gapbik MaMaH ABIKTap YILiH HACAIBIHFaH XIHE 6apbIk MaMaH 1aH AbPYIap/ibl KAMTHBL. DNEKTHBTI MIHIEP

KAaTATONHHAA TARAAY KOMNOHEHTI GOMBIMIIA NAHAEPAIH MOAYIILAIN KbICKALIA MA3MYHbI MEH MAKCAThl IPCPEKBHINTTEPI MEH NOCTPEKBUIUTTEP] % aHe IpBip Nauai /MONYILAI OKBIN YAPEHTCHHEH
KCHIHTI MCHTEPLINCH Ky3pETTep KOPOETIATEH.

KaTaior AMMCKTHBHLIX THCURNINK NPEACTARNAET COGOM NEpevent AMCUHTUIHH, BXOARLIMX B KOMIIOHEHT N0 BLIGOPY 1A CO31aHHA BO3MOXHOCTH MHGKOTO H CAaMOCTOSTE/TEHOTO BCECTOPOHHETO
ONPEACICHNS TPACKTOPHH O0YYEHUS MarncTpanTa. Karanor 3neKTMBHBIX JMCUMIIMH COCTABJCH IS BCEX CIEUNANbHOCTEH, YUHTHIBaA BCe 06paloBaTe/bHBIC TPACKTOPHH. B kaTalore J1eKTHBHBX

AMCUMILTHE OTPOXXAKOTCS NPEPEKBHINTHI, NOCTPEKBHIHTDI, LIE/b H KPATKOE CONEPKAHHE THCLUMINHHBY MOAY.R, BLIPAGATHIBAEMbIC KOMMNIETEHUHH MO Kak 10H y4EOHOM IHCUMILTHHE MOXYTIO
KOMNOHCHTA NO BHIGOPY.

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

IMixip 6Givaipymi: "IisnvxenTt Temip” XKLLC 6ac Texnonorst [hxynkabaes K. A.
"Tpuymd MMC" KILC 6ac nuxenepi Kosnubaes M.T.
Penensentrep: Bac Texnonor TOO "leivkent Temup” [hicynkabaes K.A.
Bac unxenep TOO "Tpuymdp MMC" Kosnubaes M.T.

"X MMUSLIBK HHACHEPHS M GHOTEXHOIOMHA" KOFAPh! MEKTEGIHIH AICTEMENIK KOMHCCHACHINAA TANKbUIAHEIN Kapanasl (Ne7 xartrama 22.02.2021 x)
PaccMOTPEHO M 0GCYACHO Ha 3ACEIaHHH METOHYECKOH KOMHCCHH Bhiciedi konbt "XHMHUECKAA HHKEHEPHA U 6uorexHonorus” (nporokon Ne7 ot 22.02.2021 r)
Considered and discussed at a meeting of the methodological commission of the Higher School "Chemical Engineering and Biotechnology" (Protocol Ne.7  22.02.2021)

M.3ve308 aranaars OKY oky-aaicTeMedtik keHeci TapanblHad 6acnanad WwbiFapyra yChIHBIIFAH (NeS xarrama _ 23.02. 2021 x)

Pexomena08ano x uinanmo Y unebno-meroanueckum Copetom IOKY um.M.Ayesosa (npotoxon Ne 5 ot __ 23.02. 2021r)
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OPBIHJAY/IbI KOCKAH AAFbI
MaruCTPaHTTBIH FhLUTBIMH-
3EpTTeY KYMbIChI

dunocopusanbik Macenenepin, XXI racsipaarst
6ainaHbIC TEXHONOTHANAPLIH XKIHE ONAPABIH 3aMaHAYH
FLUTLIMAATE! PO/ 3epTTeiial. XapaThubICTaHy KIHE
TEXHUKANBIK FBLILIMAAPIbIH 3AMAHAYH 03EKTI
METO/I0/IOTHATIBIK XKIHE PHNOCOPUANIBIK MICENENEPIH
Lewy XoNAapbiH aHKLHAAHILL, CHIHH Ofinay MeH
JIOTHKAHBI JAMBITA/IbI.
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MAMAH/BIK MOIYJIBAEPI / MOAYJH CHNEUUAJBHOCTH / SPECIALTY MODULES
MaxcaTsi: FRUILIMHBEIH TapHXbI MEH (hHI0COPHACHIHBIH | BLtimi: FBUTHIM TapHXBI MEH PHNOCOPHACHIH 3EPTTEreHIE
HETI3M MICeneiepi MEH TaKbIPbITTAPhIHBIH 63/1iMHEH TApMXHAMAHB Tan1an 6uty
€peKLIE/KTEPiH XKIHE 03apa GalIaHBIChIH AHBIKTAY, Hkemainiri: FRUTBIM TApHXBI MEH GHIOCODHACH
FBUTBIMHBIH ©3iHIK CAHACKIH OHBIH INCYMETTIK- 60/BIHINA TAPHXH KOHLICIIHAIAPFA CANBICTHIPY-
(HAOCOPHANBIK KBIPNAPBI FHICBIHAH AIIY; FRUIMMHBIH | TEHECTIPY TanJaybiH Jkacaii Gilemi.
MaMaHBIK, EYMETTIK HHCTHTYT X9HE OHMIPril kyw |larasicsi: 3p Typm 6arsTrarsl TApHXIIBUIAPAL KaHAAdH
TMpepexBuzHTTEP: PeTiHAEr TYCIHAIPY; XAPANBICTAHY, KOFAMIBIK AJHE  |MpobieManap XIHe He MaIANaFaHbl TYPATbl AYMBICTEI
GaKaNaBpHATTHLIH apHaiipl | TCXHHKAMLIK FLUILIMAAPLIN NOH/IK EPEKIIENKTEPIH,  |Tanaan, OHLIH AAMY NEPCNEKTHRANAPHIH Xk06anai anaxs.
F BUTBIMH nouaepi ONap/ibIH OPTAaK XaKTaphl MEH aibipMAILLILIKTapuH | KysipeTristiri: Kasipri 3aMaHrbl FRUTLIMH KeTiCTiKTepAi
AoHE = TMocTpexsuzuTTep: aimabl. CBIHH TaIay x2He Garanay, 3¢pTTey KOHE MPAKTHKATLIK
nearoru | T PUBM TapHXbl [ GTF 30/0/15/50/10/ 1 TarmwiMaamanan ety sone (Masmyner:  JKapaTbUibicTany oHE TEXHHKANBIK MIHJETTEPl] NNy KE3iHAC, OHBIH IlIiHAE NOHAPAMBIK
E - MEH WK | 5201 4 15 MarucTepaiK FBUIBIMAAPABIH TAPHXBL MEH PHIOCOPHACHIH, MIIEHHET [cananapia KaHa HAeAIapasl Tyaupy kabineti '
[ Gunocoduscs IMCCEPTALHAHDI NeH OPKEHHETTIH XaHa yPONaNbIK FhUTBIMIBL FhUILIMH |CHNATTANANM.
S TaHBIM KYPbUIBIMbIH, HAKTbI FhUTIMAAPhIHBIH




Ipepexpnanrn:
CreunaibHble JHCUHITHHbE

Llenn: nLsanuT, 0COBEHHOCTH H B3aUMOCBA3L

OCHOBHBIX NPOGJIEM U TEM HCTOPHH M (pustocohHH
HAYKH, PACKPLITE CAMOCO3HAHHE HAYKH B €€ COLLAATL HOH
(PHNOCOCKHX acneKTax; TPAKTOBKA HAYKH KaK
npodheccH, COUHATBHOr0 HHCTHTYTA H

TIPOM3IBOUTE ILHON CHIILI, PACKPBITL NPEAMETHHIE
0COOEHHOCTH, OOLUECTBEHHBIX M TEXHHYECKHUX HAYK, HX

3nanun: yMeTh aHaM3MpOBaTL HCTOPHOrPADHIO
CaMOCTOATE/IbHO M1PU H3YYEHHH HCTOPHH U pHIoCODUH
HayKH

¥YmeHun: NpOBOAHTE CPABHHTE/ILHO-YPABHUTE ThHAbIi
aHaJTH3 HCTOPHYECKHX KOHLEMUMHA MO HCTOPHHU H
dunocopun Haykn.

Hasbikn: anammsuposats paboTy 0 TOM, kakue

actual methodological and philosophical problems of
natural and technical sciences, develops critical thinking
and logic.

Monyms Gakananpwara 0GLIHE YEPTBI H pa3fiHums. npo6ieMbI H 9TO BOJIHOBAIO MCTOPHKOB Pa3HbIX
HaY4HO- . Conepxanmne: PaccmarpusaeT HCTOPHIO H HarpaB/IEHH, POCKTHPOBATH NEPCIICKTHBEI €€
NEArorHY s:nzp‘:(;n:; Bﬂ,’ IFN 30/0/15/50/10/ I hy::r};':;::]n::;;cxu (Gunocoduio eCTECTBEHHbIX M TEXHHUECKHX HAYK, Pa3BHTHA.
eCKoii S, BK 5201 15 paGoTa MarncTpanTa HOBOCBPONEACKYIO HAYKY B KY/IbTYPE H UHBHIH3ALMH, (KOMMETCHUHH: NPOBOIATE KPUTHYECKHI aHATH3 H
NOAMOTOBK - gt nhmomieuu:: CTPYKTYpY Hay4yHOro no3Haxus, punocodckue OLIEHKY COBPEMEHHbLIX HAYYHBIX JOCTHKEHHH,
" MarucTepckoii npoGaeMbl KOHKPETHBIX HAYK, KOMMYHHKATHBHBIE T€HEPHPOBAHHIO HOBBIX HACH ITPH PELICHHH
JMCCEPTALIMH. TexHonornu XXI Bexa M HX PO B COBPEMEHHOM HCCNE0BATENBCKHX H MPAKTHYECKHX 3a/1a4, B TOM YHCIIE
Hayke. OTipeIeNA€T YTH PELUCHHS COBPEMEHHBIX B MEAIHCLIHTUTHHAPHbIX 061acTaX.
aKTyaJIbHbIX METOJOOTHYECKHX H (PHNOCOPCKHX
npo6ieM eCTECTBEHHBIX H TEXHHYECKHMX HAYK,
Pa3sBMBA€T KPHTHYECKOE MBILILIICHHE H JIOTHKY.
Purpose: to reveal the features and interrelation of the Knowledge: Be able to analyze historiography
main problems and themes of the history and philosophy independently when studying the history and philosophy
of science; to reveal the self-consciousness of science in [of science
its socio-philosophical aspects; to interpret science as a |Abilities: Be able to conduct a comparative analysis of
profession, social institution and productive force; to  |historical concepts in the history and philosophy of
Ml Prerequisites -Special rcyeal the supjecl features of social anc.l technical science.
01; undergraduate courses | Sciences, their common feat‘ures and dlff?renoes. Skills: to be able to analyze the work about what
scicatific l-[xswrv and 5D - OS50/ Post-requisites: Research |Contents: Cons_lders tbc history and philosophy of the problems and what concerned historians of different
e HmOS_ophy of ve | so01 is work of a master's student, na_tural @d technical sc;epg:es,_modem European directions, to design the prospects for its development.
pedagogic Science including the science in culture and cl\_qllzau@, the structure of Competencies: the ability to critically analyze and
o =t= implementation of a master's sc1enpﬁc @owledge, phll.030ph:cal problems of evaluate modern scientific achievements, generate new
trammg thesis specific sciences. Determines the ways to solve modern |ideas when solving research and practical problems,

including in interdisciplinary fields.




Ilpepexsmanrrep:
GakanappnaTTbii apHaiibl

Makearbi: CTysEHTTEP/ WETEN COIIEPIHIH
€peKeNepiMEH TAHBICTBIPY, KOMMYHHKATHBTIK, TULLIK
WIHE Kazbawa nar/binap s urepy.

Masmynei: Lleresn mininaeri aybisia KaphiM-KaTbiHac

Bigimi: wer TiniHger TYNMHYCKA AEPEKKO3AEP Al OKY AbIH
HEri3ri TYpnepiH urepy

Hkemainiri: Mamanabik 60/bIHIma FhLTHIMA
TaKbIpbITTapFa xka30amwa xabapnamanap: weT TitiHAe

thesis

abstracts and articles on scientific research on foreign
language.

Foinbivu nanaepi JIaf1bITAPBIN IAMBITYFA, M3/ICHHETAPANTBIK FhUTLIMH 3€PTTEY TaKbipbiObi GOMBIHINA FHUTHIMH
xIBC MocTpexsuinrrep: KY3bIPETTiJIiK, iCKEPJIiK XaT anAMacy Aarabiaphita, e3re |6asHaamMa, Mpe3eHTalHA, MiKipTaNacTap, TE3HCTEP MEH
TIEIATOTHK LlleTen im BIV/ Sht 0/0/45/50/10/ TarnsiMaaManan ety »xaue |TULIEr TYNHYCKA AEPEK KO3ACPIH OKYIBIH HEri3ri Makananap JaipiHnai Gimy
anbIK (x2cibn) XK | 5202 15 MarucTephix TYPNIEPiH MEHTepyTe, MAMAaHIBIK GOHbIHINA FhibiMH | Jarasichl: AFBUILILIH TiNIHAET FHUTBIMH MITIHII
JIaHBIHJIBIK JIHCCEPTALHAHDI TAKBIPbINTAFa Ka3bala ManiMacMenNep - LIET TiIMHAE |ayaapy, pe3loMe KypacThipa OiTy AaFabiChl.
MOaym ODBIHAAY/bI KOCKAH/AAFLl | FBUTBIMH 3EPTTEYJICP TAKBIPLIOH GOHBIHIIA FEUTLIMH Kysiperriniri: kacibn canana wer TiNiHAE KapbiM-
MATHCTPAaHTThIH FeUILIMH- |6asHama, npeseHTaLMA, NiKiPTANACTap, TE3UCTEP KIHE|KATHIHACTLIH HETI3ri 1aFALINTAPLIH MEHIEDY.
3€PTTEY KYMBIChI MaKananap; FeUILIMH MITIHHIH aHHOTAUMACKI, PEIIOME
Xasy T.C.C. NafApnayra MyMKiHaik Gepeni.
Llenb: 03HAKOMI/IEHHE CTYACHTOB C NPABHJIAMH 3uannn: OBAANETh OCHOBHBLIMH BHIAMH YTEHHS
HHOCTPAHHBIX C/I0B, OBJIA/ICHHE KOMMYHHKATHBHBIMH, |MHOA3BIMHBIX OPArHHAMBLHBIX HCTOYHHKOB
A3BIKOBBIMH H NMHCbMEHHBIMH HaBBIKAMM. YMenns: yMETh IOArOTOBHTL MHChMEHHBIX COOOIIEHHHT
I pepeKBH3HTEI: Conepwanne: [lo3sonseT pa3BHTL HABbIKH YCTHOH  |HA HAYWHbIE TEMBI MO CTIEUHANTLHOCTH: HAYUHBI 40Kz,
CneunanbHbie JUCHHIUTHHBI | KOMMYHMKAMH HA HHOCTPAHHOM A3bIKE, MPE3EHTALUMA, THCKYCCHH, TESHCHl H CTATBH 110 TEME
Mozysm, . GakanaBpuaTa MEXKY/IbTYDHBIC KOMIETCHLIMH, HaBbIKM OOMEHa Hay4HOr0 HCCIIEI0BAHHA Ha HHOCTPAHHOM A3bIKE
E:yﬂ::qool:ﬂq Hnoc;::inm - Ya MocTpexBu3nTLI: GH3HEC-KOPPECTIOH AEHIIME!, OBNAJETh OCHOBHBIMH HaBbiku: NepeBOIHTL HAYYHOrO TEKCTA HAa AHTJIMACKOM
. 0/0/45/50/10/15 HayuHo-uccnenosarebckas | BHAAMH YTCHHS HHOA3BIYHBIX OPHTHHAIBHBIX A3BIKE, COCTABJIEHHE PE3IOME.
€CKOH (mpogeccronansh |BK 5202 .
S i) paboTa MarucTpanTa, |HCTOMHHKOB, IOArOTOBKH mccwerfnux coobuenuii Ha |KomMnereAmAR: BnafeTs OCHOBHLIMH HaBBHIKAMH
BKJIKOYas BBIMOJIHEHHE HAY4YHbI€ TEMBI 1O CNELHANBHOCTH: Hay'mmﬁ aoknan, KOMMYHHKALIHH Ha HHOCTPAHHOM A3bIKE B
= MAaruCTepCKOH TIPE3EHTALIHA, TUCKYCCHH, TE3HCHI M CTATBH NO TeMe npogeCCHOHAMBLHOM 06nacTH.
JMCCEPTALHM. Hay4HOrO HCCNIEI0BAHHA HA HHOCTPAHHOM A3bIKE,
aHHOTHPOBAHHE HAYYHOrO TEKCTA, COCTABJIEHHE
pe3toMe.
Purpose:: familiarizing students with the rules of Knowledge: master the main types of reading original
foreign words, mastering communication, language and |foreign language sources
Prerequisites: writing skills. Abilities: Be able to prepare written reports on scientific
Module of Special undergraduate ante_nt: Allows to develop oral communication topics in the specialty: scientific report, presentation,
Scientific e skills in a foreign language, intercultural competence, |discussions, theses and articles on the topic of scientific
and Foreign Language |BD S s mis Post-requisites: buslness correspoqdence e?(changc skills, r.n-aster the res?arch ina fomlgrl l@guagc ‘ .
Pedagogic | (Professional) |/VC Research work of a master's |Main types.of reading forelgl?-lar_lguage 'ongmal sources, |Skills: translate scientific texts in English, prepare a
al student, including the ~ [Prepare wntfen reports on scientific topics in the resume.
Training implementation of a master's specialty: scientific report, presentation, discussions,  |Competencies: possess basic communication skills in a

foreign language in the professional field.




Makearni. crycirrrepi sorapss Ginikri Bistimiz Ka3ipri NCHXONOTAIBIK FHUTBIMHBIH HETi3ri
MaMaAap/ibii KICIGH KuIIMETINE KaxeTTi Ka3ipri NPHHLATTTEPIH MENTEPE/II.
JAMAIFBE TICHXONOTHASIBIK FLUTHIMIHIH BETir U xemisiri: Tyaransi ncaxonormasi seprrey oo,
Ipepexnmmrrep. HPHIHITICPIMEH TAHLICTLIPA/IL, _ IKCIIEPAMENTTIK — [ICHXONIOTHATHK EPTTEY/IH HEr3
GakaIaBPHATTLIN ApHaKnL Musmynni:  Korapst Ginikri Mamanjap/min kacibu 2ICTEPIMEH AIHE NCHXOKOPPEKIHAAITLIK ACYMBICTHIH
Frumanm nonaepi KBIBMCTINJIC KAKCTTI SaManayH rcHxonoruaibik 6arLITTapsiMEH TAHLICTHIPALB.
WIHE MNocrpexnminriep: FHUILIMHBIIL HETIITT TIPHHLIMITTEDIN xapa'crupam.:.. Keke |[Iarabich: yAbIMAArb ’mmmmpm §acxapy, cTpecc
NEAATOMNK backapy b1/ BP 30/0/15/50/10/ Tarimaamanan oty kane | TYIFAHBIICHXOOTHANILIK SEPTTCYNIEPIHIH IpTe/ MIHE ONApIE: KHCEDY JRETE NI MENEEDEN). 3
AWK nenxonomscn KK 5203 15 Marucrepaix TICHXONIOTHAJILIK YFHIMAADH, JIAF bl Naphi MCH I(,y:l_ipe-r.rmn_-l: KAPHM-KATHIHAC MICHXOIOTHACHHbIH
AANMIUIME AHCCEPTALAAHL KAGINETTEPI TYPASILI FLUTHIMH-TEOPHA THIK neriiepiu binem, TYWaapanbiK KAKTHFLICTAPIMR ANTHH
monyni OpBIIAYAM KoCKANAARL | YWHETANBMbIH KATWITACTRPASL, IKCTIEPUMCHTANIL- (13 5 AIHE WELIC; &3 KOIKAPACHH TYPhIC KOprayra,
MAFHCTPAIITTHIH FLUILMH- |ICHXOIOTHANILIK 3CPTTCYICPIH HEri3ri 2AiCTEpIMEN AaHa weLiMIep YChiHyra kabineTTi Gonams.
JEPTTEY KYMbICh! MEH NCHXOKOPPEKUMASIBIK KYMBIC GarbITTapbIMEH,
YKBIM/Arbl KAKTHIFBICTAP/Ib, KYAIENICTEP MEH ONap bl
weury 31icTepin 6ackapyMeH TaHBICTBIPAIbI.
Lles1b: 03HAKOMJIEHHE CTY/ICHTOB C OCHOBHBIMH 3nannnA: 0BAANETH OCHOBHBIMH MPHHIIATIAMH
NPHHUMIIAMH COBPEMEHHOH NICHXO/IOTHYECKOH HAYKH, |COBPEMEHHOH NCUXDIOrHIECKOH HAYKH
HeoOXoMMbIe B POdeCcCHOHANBHOM ACATENLHOCTH Ymenna: yMCTh ICHXONOrHYECKH HCCIEN0BATE
CMIELMATHCTOB BbICLIEH KBATH(HKALIHH. JIAYHOCTDH, SHAKOMHB C OCHOBHBIMH METOIAMH
M pepeKBHIHTEI: Conepxanne: PaccMaTpHBaeT OCHOBHBIE PHHLMIB |IKCNIEPHMEHTATHLHO — MCHXONOTHYECKOTO MCCE I0BAHHA
T T CrieuanbHbie HCLHILTMHL |COBPEMEHHOM NICHXOIOTHYECKOH HaYKH, HEOOXOMHMBIC |H HaNpPaB/ICHHAMH MCHXOKOPPEKITHOHHOH paboTh
‘Ha\f; o GakanaBpHaTa B npoq)eccuoua;bnoﬁ HCI;CJIBHOCTH CNELHAMHCTOB HaBpixn: ynpasiaTs KOH)IHKTAMH B KOUICKTHBE,
? IocTpeKBHIHTDI: Bhicinei kBamMpukaunu. GOpMHPYET HAy4HO- CTPECCAMH M METOJAMH HX PASPELICHHA.
FERRES Umosomes  (RIVE P SSBII Hayl{Ho-McpceneﬂonaTemC](a’] TEOPETHYECKOES MHPOBO3PEHHE N0 PyHAaMeHTaNbHBIM | KoMmeTeRUAN: BNaleTh OCHOBAMM NICHXONIOTHH 3
ccxoH yupsacaii | (K 2203 = pa6oTa MarKcTpaHTa, MCHXONIOTHYECKHUM TIOHATHAM, YMEHHA H HABBIKH O0LIEHHA, YMETL NPEIYNIPEAAATH H Pa3pellaTh
PRIITORS. BK/IIOYAA BLINONHEHHE |NMCHXONOMMYECKHX HCCNIE0BAHHH THYHOCTH, 3HAKOMHT |MEA THYHOCTHbIE KOHQIHKTH, OBITE CIOCOOHBIM
= MarucTepckoit C OCHOBHBIMHM METOJaMH IKCMIEPHMEHTANIBHO — KOPPEKTHO OTCTAHBATL CBOIO TOYKY 3PEHHA, MPETAaraTs
TMCCEPTALIHH. NICHXONIOrMYECKOro HCCNEAOBAHHA H HANPABNEHHAMH  |HOBBIE PEIEHHS.
NICHXOKOPPEKIHOHHOH paGoThl, yIipaBicHUsA
KOH()MKTaMH B KOJLIEKTHBE, CTPECCAMH H METOAAMH
HX Pa3peLIEHHA.
Purpose: familiarization of students with the basic Knowledge: master the basic principles of modern
principles of modem psychological science, necessary |psychological science
in the professional activities of highly qualified Abilities: The ability to conduct psychological research
Prerequisites -Special specialists. _ ey of the individual, introduces the main methods of
Module of undergraduate courses Content: Considers the basic principles of modern experimental psychological research and areas of
Scientific Post-requisites: Research psychological science, necessary in the professional psychocorrective work
and Psihology of |BD PM 30/0/15/50/10/ T e work of highly qualified specialists. Forms a scientific |Skills: management of conflicts in the team, stress and 3
Pedagogic | management |/VC 5203 15 including the and theoretical worldview on fundamental methods of their resolution.
al B implementation of a master's psychological concepts, skills and abilities of Competencies: possess the basics of communication
Training thesis psychological researches of a personality, introduces the [psychology, be able to prevent and resolve interpersonal
main methods of experimental - psychological research |conflicts; be able to correctly defend your point of view,
and areas of psychocorrectional work. offer new solutions.




MAKCATHE AOFaphi MEKTCI OKLITYILIIAPHHA HEridr
KOCIGH-NIETOrUKAJILIK MOICHHETTI MCHICPTY,
HC/IAFOTHKMTK KYIWPETTUNKTEP/U KASILITTACTHIPY,
GONAIAK OKLITYUILIAD/IL KOFADLI MEKTCT

BisiMi: 60131AK OKLITYUILUIAD/Ib AOTAPH MEKTET
[1€1Ar OFHKACKIHBIH AL NPOGIEMaNaPLIMCH,
TCOPHATLIK, AICHAMAITLIK HEMIIEPIMEH TaHLICTHIPab.
W xemaistiri: Aoraps Ginim Gepyais 3amManaym

HEAArOMMKACKHBII KAJTIL MICENENEPIMCH, TEOPHAITHIK, | 1APAIMrMAIAPLIH, KaszakcTaHAarhi A0Faphl KICUTTIK

2JliCHAMAIBIK HEFICPIMEN, KA3IPri 3aManrbl Tanaay,
OKBITY MeH TapOHeIcy li ocTiapiay, YALMIACTLIpY
Texnonoruanapeimen, XXOO Ginim Gepy yacpicinie

Ginim Gepy xylhiecis ychina Ginem.
JlaFaRICH: KOFAPL MEKTET M1€]ATOMMKACH CanachiHaarst
AYMBICThI TAN1aY AIHE YABIMAACTHIPAL.

NpodeCCHOHANBHYIO KOMNETEHTHOCTS NMPENONABATENA
peiciieli mio/t. [To3soNseT OBNANETL KPEAHTHO
CHCTeMOit 06YUCHHA, HOBBIMHM METOAAMH H (OpPMAMH
o0yueHHuA B OArOTOBKE Oy MyUIMX CNIELHANHCTOB,

BOCMHTAHHA H GOPMHPOBAHHA THYHOCTH CNEUHANHCTA,

06122101ET0 THACPCKHMH Ka4eCTBAMH.

NpepexnuinTTep: OKLITYLIIL MEH CTY/ICHTTiH 03apa dPEKETIHIH CYGBeKT- Kysiperriairi: KOO-1ars! FHUTLIMH-NIENATOTHKATBIK
Oxumyan GaKANABPHATTbIN APHAILI cybBeKkTiN, KAphIM-KATHIHAC TEXHONOTHACHIMCH KBI3MCT TTPOLECTH/IE AOFAPhI MEKTETI NEJArOrHKacH
" Worapm wexren |BI/ | ZhMP 30/0/15/50/10/ nanaepi TAHBICTHIPA/LAL. canachHart GimiMal KonAaHa k.
QMCTEMEN | arorukack KK | 5204 15 Moctpexpmanrrep: | Mamynbe: Yorapsi Ginim GepyiH 1amanayu
- . TMeaaroruKasIK ic- napaanrManapein, Kasakcrana xorapei kacioun Gimv
HEMIACPt ToxipHGe Gepy AyheciH TanicThipanbl. [lenarorkamsik
FLUTBIMHBIH 2ICTEMECIH, AKOFaPhl MEKTEMN OKBITYLIIbi-
ChINBIH KaciOH KY3bIPETTININIH KAPACTLIPaLL.
OKBITY/IbIH KPEAHTTiK KYHECiH, BOnaIIak MaMaHIaphi
JaApNayaarbl OKLITY/IbIH XaHa IAICTEpi MEH (opmaia-
phi MeHrepyre, Ginimai #ane KembacumbUILIK
KACHETTEpPre He MAMAH TYJIFAChIH TOpGHENEYTE KIHE
KANBLITTACTHIPYFa MYMKIHAIK Gepeni.
Lles1b: OCBOCHHE MPCNOAABATENSMH BhICIIEH LTKOMBI InanAs: 0IHAKOMHTS GyayUIHX MpeMonaBaTene ¢
OCHOBHOIi MPOQeCCHOHANLHO-NEAArOrHYECKOH obumMMu mpobreMaMH, TEOPETHIECKHMH,
Ky bTypbl, HOPMHPOBaHHE NENArOrHUECKUX METONONOTHYECKHMHA OCHOBAMH M1€1arOTHKH BLICIICH
KOMITETCHLHI, TEXHONOTHAMH COBPEMEHHOIO aHATH3a, |[IKOMLI
NNaNHPOBANKA, OPFAHH3ALHH OGYHCHHA H BOCTTHTAHHS, | YMEHNSA: YMETE MPEACTARIAT COBPEMEHHLIE NapagurMe
TexHonoruei cyGbekT-cy0BeKTHOrO, BhICIIETO 00PA30OBaHHA, CHCTEMY BLICIIETO
KOMMYHHKATHBHOTO B3aHMOACHCTBHA MPENOABATCNA H npodeccHonamnoro obpasosanns 8 Kasaxcrane
MeTtoanye TpepeKkBHINTLI: CTyAcHTa B 06pa3oBaTe/ibHOM NPOLECCE BY3a. HaBbiKH: AHATAIAPOBATH M OPraHH30BaTL paboTy B
CKHE CheLHabHbIe AHCIHILTHHBL Conepaanne: [lpeacTaBnaeT COBPEMEHHbBIE cbepe NeIArOruKM BhICIEH MIKOMbI.
s Meparoruka  |BJ/B| PVSh 30/0/15/50/10/15 CaxamspuT NapaIHrMEl BHICHEro 0GPAIOBANKA, CHCTEMY Bhiciero |KomneTeRNEN: NMPHMEHNTL JHAHMA B obnacTi
R pricmedi mkomsl |K 5204 TMocTpeKBeInTLI: npodeccHonansoro obpasosanna B Kasaxcraue. NEArorMKH BhLICHICH LIKOME B MPOLECCE HAYYHO-
aHAS [eaarorsmeckan NPaKTHKA PaccMaTpHBAET METOAONOTHIO NIEAArOrHYECKoii HayKH, |NeJarorH4ecKof ACATEIBHOCTH B BY3C.




Prerequisites:

Purpose: development of basic professional and
pedagogical culture by higher gchool teachers,
formation of pedagogical competencics, technologies of
modern analysis, planning, organization of training and
education, technology of subject-subject,
communicative interaction between a teacher and a

Knowledge: familiarization of future teachers with
General problems, theoretical and methodological
foundations of higher school pedagogy

Abilities: Be able to represent modern paradigms of
higher education, the system of higher professional
education in Kazakhstan

YACPICiH YABIMAACTLIPY WIHE XKOCNApNAY APKbUTE!
MaMAHAAHILIPEUIFAN OHCPII OKBITY MICENEACPIH,
MaMAHALIKTEIH GefiinaiK NOHACPIH OKYIBIN dAiCTEMENIK
CPEKIWENKTEPiN KapacTLIPA/bL. .

Mcthodic“a Higher Education [BD HSP 30/0/15/50/10/ Special undergraduate ﬁtudcnl in the educational process ora Univcr_sily. Skills: analyze and organize work in the field of higher
| Bases of Pedagogy NC 5204 15 | courses (,onleflt: Represents modt.:rn paradigms of higher . school pedagogy. 7
Teachmng ) : Post-requisites: education, the system of higher professional education Competencies: apply knowledge in the field of higher
Pedagogical Practice in Kazakhstan. Considers the methodology of school pedagogy m the process of scientific and
pedagogical science, professional competence of a pedagogical activity at the university.
higher school teacher. Allows scizing the credit system
of training, new methods and forms of training in the
preparation of future specialists.
MaxcaThi: MArHCTPaHTTapra xannsl TYpace BitimMi: - META/LTYPTHAHB OKBITY 2TICTEMECTHIH
meTamnyprus Goibinia Herisri anicTemenik GiniMaepai |HErizaepi, - METALTYPrHAHB OKBITY 2CTEMECTH
xabapnan, HaKTbiay snicTepiMeH yinecTipy, Typai JAMBITY IHIH HET3r1 HAFBTTAPLIH e
aKnapaT Ke3/IcPiMen JKYMbIC yaepicinae bimiMaepin 03 Hxemaistiri: - METALLTYPriHA 2 TICTEPTHIH TOTITaphiH
GeTinie TONBIKTBIPY GiMiKTLNCIH enrisy, Tanpin-6imy  |Tamaan, Garanay; - OKy YPAICIHAE OKBITY. JAMBITY AKIHE
Kkabinerrepinin, ic-Taxipubenik narabiiap McH TopbHeney GyHKUHANAPHH TaNIAY. - Tauipubemx
GiniKTINIKTEPAIH, FLUTHIMH KO3Kapac HEr3ACPiH (YHKUHANAPbIH ECKCPE OTHIPHITL, OKHTY 2MICTEPIH YCHHY,
) [lpepexBuINTTEP: KANbINTACTBIPAADI. - OKBITY SAICTEPIHIH AKIKTEMYIH CHNATTAY KIHC axupaTy,
Oy Kacinmk GaKanappHATTHIH apHaiibl Maamynsi: [anae Ginimre KY3HIPETTINK TICUTIH iCke |- ONnapay! ic-Towipubesnk KontaHy YUIH METAUTYPrHANE
B nasacpm oxwiy | KT/ | KPOA 30/0/30/55/12,5/ nauaepi acuipy Typans! aknapat kepeerineni. On macenesmix OKBITY ICTEMECIH TALIAM TbI.
AMETEMET | cTemMeci WK | 5301 22.5 ! IocTpexBINTTEp: JkaraaiiIap/bl KIHE KEHCTEPAI Tanay MEH Uiewy, Jlarasicss: - META/UTYPrHAHbI OKMTYIbH HETT
® ) [MeaaroruKanbIK ic- Ginimai KeTiNAipy JMCTEMEC, CTYAEHTTEP/IN SAICTCPIHIH CHIIATTAMacCHl,
BCIACH ToRipHGE ToXipHOENiK AFLUIAPBIN AMBITY, KOraput GiaiM Gepy |- OKLITY b Gencenai popManapsl, - METALTYPrUa

GaFLITHIHAA OKY MPOLECIHE TYP. NEIArorHKaIbK
TEXHONOHANAPAbI KOAAAHAIM.

Kysiperriniriz  FhUIBIMH TAHBIM MCH GeiHAIK NoHACPA
MEHIEpY YLiH OKBITYABIH HEri3ri 2MCTEPIN
nafianany abin OHTaIs NApaMETPJCPiH TALIAR L,
TYPKBIPLIMAAT Ik HIHE YCBIHAILM.




CKHE
OCHOBbI

AHHA

MeToanue

MR T 30/0/30/55/12,5/

TIpenoaas

MpepekpHINTHE

CneuyansHbie JHCUMIUTHHDI

Gakanaspuara
MocTpeKBe3INThI:

[lenarorMueckas OpPAKTHKA

Ile/ib NpenoaBania MCUHIIHHBL JAKTIOHACTCA B
co0BIUICHMH MATHCTPAHTAM BaKHEHLITHX METOIHICCKHX
Juannii Mo MeTautyprus B 00061LICHIOM BHIIC,
BOOPYKEHHH NX METOJAMH KOHKPCTHIALIHH, TPUBHTHH
HADLIKOB CAMOCTORTE/ILHOrO MOTIONHCHHA JHaHHA B
npouccce paboThi C Pa3IHUHBIMA HCTOUHHKAMA
undopMatm, GopMHPOBAHHH M103HOBATENBHAIX
CcnocoBGHOCTEH, MPaKTUYECKHX YMEHHH M HABLIKOB,
(opMHpOBAHHH OCHOB HAY4HOTO MHPOBOIPCHHA.

peanH3aLHK KOMNETEHTHOCTHOTO NOIX0/a B
o6pa3osaiu. PaccMaTpHBaeT BOMPOCH NPENoAaBaHHE
NPOQHIBHBIX JACUHIIHH MyTEM pa3bopa M pelIeHHs
MPOGAEMHBIX CHTYaLMi H KEHCOB, METONL
COBEPIIEHCTBOBAHMA SHAHHHA, PA3BUTHE
JKCTIEPHMEHTANbHBIX HABBIKOB YHAUMXCA,
OpraHH1aLMIo, (TAHHPOBAHHE Y4eDHOro mpoliecca B
phicineit mxosie. Metoandeckue 0ocobeHHOCTH
U3YHEHHA NPOPHILHBIX AHCLHMIMH CIELHATLHOCTH.

Conepxkanue: [lncunninna oTpaxaer undopmalmio o

Tuanme: - OMUCHIBATH OCHOBHBIE METO/IbI 00ydeHHA U
HanpaBficHUA Pa3BHTHA B MCTAJUTYPrHH,

Ymenue: - OLCHHBATh H BbIIENATH FPYTTbI MCTO/IOB
METAJLTYPIHH,

- aHANMIMPOBATH O0YYaIOLIHE, Pa3BHBAIOLIAC 1
BOCTHTHIBAIOWIME (PyHKIMM B yueGHOM npouecce;
PEKOMEH/I0BATh METOb! 0BYUCHHSA C Y4ETOM HX
NpaKTHUECKHX BYHKIHMHA, -OMHUCHIBATS H paianuarth
KNACCH(PHKALIIO METOI0B OB YHCHHA,

HaBbIKH: - ONHCaTh OCHOBHBIE METOIbI obyueHns
META/LTYPIHH, - YCTAHOB/MBATH BIAHMOCBAE MEAILY
aKTHBHBIMH (hopMaMH OGY4EHHS, - MPHMCHATE
Pa3THUHBIC NENATOrHYECKHE TEXHONOTHH B
06pa30BaTELHOM POLECCE N0 HAMPaBACHHIO
METaJLTYPrHa.

KoMneTeHIHN: AHATHIHPOBATH, (HOPMYTHPOBATE H
PEKOMEH0BATE ONTHMANTBHLIE TAPAMETPHI
HCTIONB30BAHMA OCHOBHBIX METOAOB 0OYHCHHA I3
HayYHOro NO3HAHHA H OCBOEHHA npodHIBHBIX
JHCUMILTHH.

ko Teaching Methods

1 Bases of
Teaching

30/0/30/55/12,5/

Prerequisites:
Special undergraduate
courses
Post-requisites:
Pedagogical Practice

Purpose: The purpose of teaching the discipline is to
communicate to undergraduates the most important
methodological knowledge in metallurgy in a
generalized form, to equip them with methods of
concretization, to instill the skills of independent

replenishment of knowledge in the process of working
with various sources of information, to form cognitive
abilities, practical skills, and to form the foundations of
a scientific worldview.

Content: The discipline reflects information about the
implementation of the competence approach in
education. Considers the issues of teaching specialized
disciplines by analyzing and solving problem situations
and cases, methods of improving knowledge,
developing experimental skills of students, organizing
and planning the educational process in higher
education. Methodological features of the study of
specialized disciplines of the specialty

Knowledge: - fundamentals of methods of teaching
metallurgy, - main directions of development of methods
of teaching metallurgy,

Abilities: - evaluate and identify groups of metallurgy
methods; - analyze the teaching, developing and
educating functions in the educational process; - 10
recommend teaching methods taking into account their
practical functions, - to describe and distinguish the
classification of teaching methods;

Skills: - descriptions of the main methods of teaching
metallurgy ; - establishing the relationship between
active forms of learning,

- the use of various pedagogical technologies in the
educational process in the field of metallurgy.
Competencies: analyze, formulate and recommend
optimal parameters for the use of basic teaching methods
for scientific knowledge and the development of

specialized disciplines.




Bitimi: - Kasakcran PeciyGiMKkachiHbii WHKizaT
pecypeTap, A »
- OWIIpIC KANIBKTAPHIHBIH CUTIATTAMaCki MCH AKIKTEJTY1,
MaKcaThi: MarvcTpanTrap/inii Kapa AdHe TyCTi - MKIZATTH YTHIML OHIEY/LIH MYMKIH AO1Aaphi
IpepexnninTrep: METAITYPIHAHBIL LUMKIAT PECYPCTAPhiH KEWEH L - IOCTYPIii €MEC KIHE TEXHOTEN I LIKIIATTH, OHIpic
Tepenext Bakanaspuat  |oiuiey Macenciepi Goftmima Tepen xane KYHENEHTEN | apiKTaphin €ne AoHE METENIE KAATA BHACY
s GarpapnaMach: T.Y(:n Gistim anmym, MPOG/ICMABIK MICE/IENCP/I LICUTYTE AIHE | rexponormach Gine i,
el METAIYPIHAJA UIMKIATTH | KAJUILIKCHI3 TEXHONIOTHA OHiMACPiN ayra Hixemnitiri: - MMHEPANIH IIMKIZATTH KEWEH KaiTa
xop Tycmi xaue Kapa Kellen i KonaaHy GarmiTTanab. ‘ onaey Gomirinae MpoGIEMaHL! WeITyIiH ORTAAb
yHeMAeHTi NETARRYPIHANLIR TMShK IMocTpexsusnTrep: Maw\mm: Tycri xoune Kapa MeTa/Typris &osnaapb Tabams,
n WMKI3aTHIH Fmﬁ-m BIV OIT 30/0/15/50/10/15 MariCTPaHTTLIN FBUTLIMH- | UTMKI3ATTaphiH KAHTa GHICY /M KOPUWIAFaH OPTATa AJHE | JpTYDT IMKIZATTH OICY TEXHONOTHACHH TAHAZY bl
R SRACY IR TK $205 K:u:pﬂey HKYMBICHI, armocdepara 3Cep ETY MICENEIICPill ECKEPE OTHPHIT, | rannay wowe Herizaeim.

- WHHOBALMANHEK OHMLMOHIBI EMEC  |MOHOMALTHATIK XKIHE TIONHMETANILIK UTHKIATKA . i i
P TEXHONOTHACH Mupul?; Kypam/ibi KATBICTBI HHHOBALMAJILIK TICI/IICP MEH ONTapAbIH Hca:':;::::; e;m:ypmmnmm:r:pt"ﬂmlﬁ:: ;c:;:{'ymn:nm
——— UIMKi3aTTaH HHTepripeTaUMAchl GOAbIHIIA TYCTI METAJLTYPrus aManayM TICIAAEPIHIE KYIHpPETTI Gonamst
- (eppoKopHTTIaNapAbl  |UIMKI3aTHIH KEMCH/I OHACY TYpa/ibi aKNnapaTThi K;pi GG . )

MOIYT : . § peTTLIIr: - Kapa &AIHE TYCTI METAUTYPris
i aTy/IbIH XKaHa KepceTe/i. Op WHKI3aT KO3iHE KATHICTE Ganamatsl PECYPCTApHIH KaiTa GHICY T HHHOBAIAATBK
TEXHONOTHACE HYCKasiap MeH IpoGieMabiK Xarnainap s TEXHONOrMANAPHIH KYPY CAACHHIARH MIHACTTEPi
KApacTLIPAAK!. {eimyTe KaGiNETTi KOMAHAANA KYMBIC ICTEA T
(koMaH1ana KanbimTacyaax Gacran, pensepm Genem
JKIHE KOMAHIAa]1a KEKE TANCHiPMaHbi OPBIHAAHIL).
3nanmne: - 3HAaTH CHIPLEBHIE pecypchl Pecmybmmxn
KazaxcraH; - paccaka3aTh XapaKTEPHCTHKY H
Ilenb: npuoOpeTeHHe MATHCTPAHTAMH TyGoKHX H KIRCCHAHKAIIO OTXO08 MPOMIBOACTEA,
CHCTEMATHIMPOBAHHBIX 3HAHHH TIO BONPOCAM - OIIHCATL TEXHONIOTHH NEPEPaGOTIH HEKOH IHIHOHHOMO
Moxym TpepeKBH3IATLI: KOMIIEKCHOH TIEpepabOTKH CHIPLEBBIX PECYPCOB H TEXHOICHHOTO CHIPLA, OTXOA0B MPOH3BOACTEA B CTPAHC
A A h INporpaMma GakanaBpHata: |4€pHOH H LIBETHOH METANTYPIHHA, OPHEHTHPOBAHHOH Ha 1 32 pyGeaoM.
BHBIX, HHHOBaUHOHHLIE KoMmnsiexcHoe pelneHHe NPOGNEMHBIX BONPOCOB H MOMYYEHHE Y semmes -BAXOINTE COTVMRLEC TN PCICITY
KOMILIEKC TEXHONOTHH HMCTIONBIOBAHME CHPbA B |MPOAYKLMH GE30TXOMHOM TEXHONOTHH. npoGieMbl B pa3pese KOMNICKCHOH nepepaboTn
HBIX nepepaboTku usetHol MeTantyprun  |Conepaanne: Otpakaet nHdopMawmo o MERCPATLHOLO, CHpB®.
pecypcoch|  cuipeesix  |BJVK|ITPSRC 30/0/15/50/10/ Hocrpexnesntsi:  Hayuno{KoMNiekcHOH nepepaBoTKe CHpPLA UBECTHOH H YEPHOl -aHAMHIHPOBATE M OGOCHOBLBATL BHIGOP MpCAsaracuo
eperalomu|  pecypcoB B | M 5205 15 WCCIe IOBATE THCKAR PAGOTA |METANTYPIHH € YHETOM HHOBALMONHbIX IOAXOMOB H | 1o o 0 DCpCpaGoTI PRIMITHLIX BRACS CLIDES.
x LBETHOH H marnctpanTa, HoBhie  |MXx MHTepnpeTanmeii TPHMEHHTELHO K KNt 6‘:"" ROMDETeRTRILE 5. 0GRSCTH
METALTYPr 4epHOl TEXHONOTHH NOMYYEHHA |MOHOMETA/UIMUECKOMY H TIONHMETAUTHIECKOMY KOMILCKCHON NICPCPA0OTI METATLTYPINCCKOTO CLIPLE
HYECKHX METALTYPIHH (eppocniaBos u3 CBIPBIO, YUHTBIBAA NMPOGNEMbI IKONOTHYECKOTO COBPEMEHHLIX CTIOCOGAX YTHAHIAIHHA RO
TEXHONOTH HEKOH/IMITHOHHOTO BO3ACACTBHA HA OKPYAKAIOLIYIO CPEIY H aTMOChEpY. | Por boACTRd. . Komnerenunna:
i LHMHKCOIEPKALIETO ChipbA |PacCMATPHBAET A/BTEPHATHBHLIC BAPHAHTEI H -paboTaTs B KOMAH/E CNIOCODHOM pewaTs 3ajakH B
NPOG/IEMHbIE CHTYALMH NPUMEHHTENBHO K KAKAOMY 0GNacTH CO3AANHA HHHOBAIMOHHKIX TEXHONOrMA
CHIPEBOMY HCTOMHHKY. nepepaboTin pecypcoB 4epHO# H LIBETHOM METALTYPIrHH
(HauMHAR OT (POPMHPOBAHMA B KOMAHJE, pacnpencicHHE
POJICH H BHMONHEHHA HWHAMBHAYANBHOH 3aja4H B

KOMAHJE)




Prerequisites:

Purpose: undergraduates acquire deep and systematic
knowledge on the issues of complex processing of raw
materials of ferrous and non-ferrous metallurgy, focused
on solving problematic issues and obtaining products of
waste-free technology.

Knowledge: - to know the raw materials of the
Republic of Kazakhstan; - to distribute the characteristics
and classification of production waste,

- possible ways of rational processing of raw materials

- technologies for processing substandard and man-made

. Content: Reflects information on the complex raw materials, production waste in the country and
Module of Bachelor's Degree Program: 3 ,
Perspectiv _ Complex use of raw processing of raw lpalcrlals of n'on-l‘errf)us and ferrous abrf)‘i_lt:!. ) )
& Innovative e e B mclallurgy, taking into z?ccounl innovative approaches |Abilities: - to find optimal .solutlms to the problem in the
S—— Technologies of I Post- and their interpretation in relation to monometallic and |context of complex processing of mineral raw materials,
UMDY Processing of ITPMPN et gy - e polymetallic raw materials, taking into account the - 1o analyze and justify the choice of the proposed
Resource- ; / BD/ 30/0/15/50/10/ requisites: . . - - .
R Raw Maleﬂal‘s EC M s Research work of a master's problems of enwronmcnta.l impact on lhc enw.ronmenl technology for processing various types of raw ma!cna!s.
M ﬂaﬁurgi Resources of 5205 T and the atmosphere. Considers alternative options and  [Skills:  be competent in the field of complex processing
Nonferrous > ) problematic situations in relation to each raw material |of metallurgical raw materials and modern methods of
cal for Producing of z g ,
Technolog Mctallorgy Ferroalloys from S waste dlsp@, C@w(encm. work in
- i : a team that is able to solve problems in the field of
es Substandard Zinc- .. . ;i i
conlniising Raw Matsrials creating innovative technologies for processing ferrous
and non-ferrous metallurgy resources (starting from
forming a team, assigning roles and performing individual
tasks in a team).
MaxcaTii: MarucTpanTka KanabiKChis TexHonorus  |Biuimi: - eHAIpic yAbIMb K3HE NAHBH OHIMHIH
NO3HIHMACBIMEH TEXHONOIMALIK YACPICTEPI KY3€re | IHEPropecypCTaphii, MATCPHANIAPAB, INHKIZATTH,
achIpy MICENECiHAE ONap/bl NakAanaHy apKbiibi KOHILIPFBI NAABIHABIFBL, TEXHONOTHANBK YAEPICTEP
Genrini METaTYprHANLIK ©HAipicTi 6aranay CaTHICHIHAA, METALTYPTHANKWK KEINCHI KALILIKCHI3
MpepexBusHTTCp: 00IbICBIHAAFBI GLTIMAI ANabl. TEXHONOTHAHLI AKACayAH HETI3M MPHHIANITEPI MCH
Bakanappuar Masmynsbi: [ToH KANABIKCHI3 TEXHONOTHA HEM3EPIH, |KANABIKCHI3 OHIIPIC TEXHONOTHACHIHIH JICMEHTTEPIH
Ilepcnexr Garaapnamacsi; Tycti  |METAIAp/Ibl NAIPY N TabUraTTLl KOpFay KAMTHIH.
METL METa/UTPriA/a IHKIIATTHE acMeKTiNepiH Kajaranay KOKeTTilMH €CEnKe amy Mxemainiri: - mMKI3aTTaH Tayapiibi O©HIMIT
Kemena KeweHai Konnany APKbUIbl METAILTYPIrHA/1a XaHA TEXHONOMHAIBIK INEMEHTTEPAI aMyAbl APTTHPY, A3 TOPI3Al, KATTb KIHE
Kop e Kanmbikenis TocTpeKBH3INTTEp: NpoLecTEPAl Kypy XoHE Herisri 6arbiTTa 3HAHIbI CYHBIK Ka/LIbIKTapabl a3aHTy MPHHIBAMIMEH XIHE
YHEMACHTI | METANNYPIHATBIK |-/ |y e 7 30/0/15/50/10/ MarucTpaHTThiH FhUIbiMK- | KAINIKTpbl KaIBIKCEI3 TY3Y KOPCETKILITEiH KAIABIKCH3 KOPCETKILITEPMEH OHAIPICTI HACONOMHAMCH
H TEXHONOTHANAPAB! .- h 5205 15 IepTTEY KYMBICH, JKYy3€ere achipy Macelenepin KapacThipaabl. HoHE JNicTeMeMEH Garanai b, =
METALTYPr H Kasipri KOHIMLIONIN eMEC KA/UIBKChI3 TEXHONOTHA HEM3IHC, OHAIPIC YHBIMBIHAIH
ssmorn ey MBIPBILI KypaM/ibl *ana T\_'Piﬂ achy NPHHUMITTEPi MCH KaNILKTapIH
WIHKI3aTTaH OHJCY IiH Her3ri OaFLITTApbiH Hrepenl.
| (eppoKOpEITNANAPAbL Jlarasichl: pecypcTapan nafijanany THIMALNMH
MOy ANy/IbIH KaHa JKOFaphLIaTy GOMKMINA YCHHBICTAp Xacailabl.
TEXHOMOHACHI Kyziperriniri: - MIHAETTEp MEH NpoGAEMANAPIN KOIO,

HHHOBALMANKIK TICLLACP, KhI3MET TYKBIPLIMAAMANAPHI
MEH CTPATErHANAPAIH KYPY SAICTEPiH KONAAHA OTHIPHIL,
oNapabl XYHENI TYpAC Wy JaF AbLNaphiH KOpceTe ).




Llenn: [lpuoGpercuue marucTpanrammu snauni B
06I8CTH  OLEHKH HIBECTHLIX METAJUTYPrAYECKHUX
TIPOM3IBOAICTB C NO3ULHH 6E30TX0HOH TEXHONOTHH C
MCTIONILIOBAHHCM MX B BOTIPOCAX COBEPIUEHCTROBAHHA
TEXHOOTHYECKHX ITPOLIECCOB,

3nanue: - ONMUCATh IIEMEHTHI TEXHOJIOTHH
6€30TXOHOCTA MPOH3BOICTBA H OCHOBHbIE MPHHLIMITLI
co31aHNA BEIOTXOOHBIX TEXHOJIOTHi B
META/UTYPrHYECKOM KOMILIEKCE, Ha JTane
TEXHOJIOTHYECKOro HpOllGCC&, annapa'rypuoro

containing Raw Materials

Moayms Ipepexnu3InTLI: Conepmanne: [IMCUMIUIMHA PACCMATPHBAET BOMPOCH |OGOPMIEHHA, CHIPBA, MATEPHANIOB, JHEPrOpECYpCoB
NEPCNEKTH [porpamma.Gakananpuara: [OCHOB GEIOTXO/HEIX METANLTYPIHYUECKHX TeXHONOrnH, |roTOBOW MPOMYKIMHM M OPraHW3aUMH MPOM3BOACTBA.
BHBIX, KoMnieKCHoe nokasatench 6e30TX0MHOCTH 06pazoBaHHA BpEMHbIX |Ymenme: - 06/1a1aTh HAEONOTHEH A METOMHKOH OLICHKH
KOMILTIERC HCTIONL30BANME Chiphsl B |OTXOJOD OCHOBHBIX HANPAB/ICHUH COBCPUICHCTBOBAHAA | IPOHIBO/ICTBA NOKA3ATE/IAMM 6€30TXOTHOCTH H
e Cospemennoe UBETHON MeTaTyprin | ACACTBYIOILAX H CO3/AHNA HOBBIX TEXHONIOMHYECKUX | MPHHIHTIAMH YMEHBIICHHA ra3000pa3HbIX, TBEPABIX H
pecypeoct| (oA [BIVK|ceBMT 30/0/15/50/10/ Mocrpexesutot: Hayuito{IPOIUCCCOB B MCTANYPIHH C yUCTOM HEOGXOMMMOCTH [ AHAKMX OTXONOB, TIOBMIICHHA H3BICICHHS JIEMEHTOR
eperaromH ! ) B | 5205 15 HCCie0BaTEMbcKas paboTa [COOMONCHHS MPUPOSOOXPAHHBIX ACTIEKTOB H3 CLIPEA B TOBAPHYIO MPOAYKLMIO, - obnazars
. METANTYPTHYSCKH marucTpanTa, Hopbie  |TPOH3BOJICTBA MCTAILIOB. OCHOBHBLIMH HAMPABICHAAMH NEpepaboTKH OTXONO0B H
weranmypr| e TEXHONOrHH NOy4EeHHS NPUHUMITL CO3NAHHA HOBBIX GOPM OpraHHALHH
HYGCKAX deppocnnasos u3 MPOM3BOACTBA, Ha OCHOBE 6€30TXOIHBIX TEXHOOTHIA.
TEXHONOMA HEKOHTHITHOHHOO HaBbixn: pa3pabaThiBaTh NPEAIOKECHHA 11O MOBHILICHHIO
H LHHKCOAEPKALIETO ChIpbA IQPeKTHBHOCTH HCTIOML30BAHHA PECYPCOB.
KomMneTenunn: - 1€eMOHCTPHPOBATL HABHIKHA NIOCTAHOBKH
33124 ¥ MpoBIeM, X CHCTEMHOTO PEIICHHA C
NpUMEHEHHEM HHHOBALMOHHBIX NOIX0I0B, METONOB
NOCTPOCHHA KOHLETIIIHA H CTPAaTErHi ACATEBHOCTH.
Purpose: Undergraduates acquire knowledge in the Knowledge: - know the elements of waste-free
field of evaluation of well-known metallurgical production technology and the basic principles of creating
industries from the position of waste-free technology  |waste-free technologies in the metallurgical complex, at
with their use in improving technological processes. the stage of the technological process, hardware design,
Content: The discipline examines the basics of waste- |raw materials, materials, energy resources of finished
Prerequisites: free metallurgical technologies, indicators of waste - products and production organization.
Module of Bachelor's Degree Program: | free formation of harmful waste, the main directions for |Abilities: - possess the ideology and methodology of
Perspectiv Complex use of raw improving existing and creating new technological production evaluation, waste-free indicators and
e materials in nonferrous  |Processes in metallurgy, taking into account the need to |principles of reducing gaseous, solid and liquid waste,
Complex | Modemn state of S—— metallurgy Post- |comply with environmental aspects of metal production. mcwasmg the extraction of elements from raw matenals
Resowrce- | Non-Waste  |BD/| ™/ 30/0/15/50/10/ requisites: into marketable products; - the main directions of waste
saving Metallurgical EC 5205 15 Research work of a master's processing and the pr_mcuples of creating new forms of )
Metallurgi | Technologies student, New Technologies production organization based on waste-free technologies.
cal for Producing of Skills: develop proposals to improve resource efficiency.
Technolog Ferroalloys from Competencies: - demonstrate the skills of setting tasks
1es Substandard Zinc-

and problems, their systematic solution using innovative
approaches, methods of building concepts and strategies
of activity.




Makcarni:  maructpairrrapra abpasupi Bisimi: - abpasupTi Matepuanapas xane pochopas,
MaTepHanap/nl koHe hochopn, kanbimk kapbuain  |kambumi kap6uiH Ty TEOPHACH MEH TEXHONOTHACHIH
W1y TEOPHACH! MEH TEXHONOTHACH 0B TBICKHIHAAFbI 6ineni.
Ginimi anajpt, Hxemainiri: - abpasusTi MaTepuanaap st xoue
Masmynni: DnekrpotepMusnbik GeHopranukamik tbochopasi, kambumii KapGHIAIH ANy TEXHONOrHACHIHBIN
l'lep.cnerr ] MAaTEPHAIIAP/ILIH 3aMaHAYH TEXHONIOTHANAPH TYPambi  (€pEKIICAIKTEP] MEH  TEPMOJMHAMMKA, KHHETHKA,
HET, : lpepexnuiurrep: AKIMApaTThl KOPCETE/N; TEPMOAMHAMHKAHBIH, MEXaHH3M OOMLICHIHIAFR GLTIMIH, - MaTepHANIbI KoHE
EEeRm Baxananpuar KHHETHKAHBIH, MEXAHH3IMHIH, TEXHONOTHAHBIH, Caphi | &BUTy GanaHcTapsi ecen,  (OCQOPIILL, KAMbLyLH
xop . Garnapnamack: tocdopasin, kanbumii kapGuainin, KpemHHli kapOuaina ananpi.
YHCMACHT! | Befioprannramix K/ | BME 30/15/15/55/12.5 Meranryprisibik KapOHAIHIH, KATHIITTL JIEKTPOKOHACHCATTHI, Gopast | asamicsi: oHiM canacsm 6ackapy KYpainapsix,
" MATCPRABPIER | -1 | 6302 2.5 3 OMIPICTIH TEXHONOTHACH |\ a6 nriky, Gop HUTPHTIHIH, anMa3bIH, LIAMACHIH AXIHE KONIAPLH TAHAAY YIIiH TEXHONOrHATBIK
METANIYPT | ANEKTPOTCPMHICH MocTpexsu3ntrep: /IEKTPOTEPMHAILIK eMEC GeHopraHHKaThiK MpOLIECTEpre Tanaay KYprizeni.
SUORMR, MaruCTpaHTTLIH FhuThiMH- MaTEpPHANAPAAFHI KaHA IEPCTIEKTHBANBIK Kyiperriniri: 6efioprannkansix Marepraniapms
Lo CPITEY APMBICH, NPOLIECTEP AN TEPEHJIINH KapaCThIpabl. 3/ICKTPOTEPMHANILK SAICTIEH OHIIPYTIH Herisri
.. HEDACT MK ARCCCH TAHE. TEPMOIMHAMHKANTBIK KIHE KHHETHKABIK
MOAY AT 3AH/ILUTHIKTAaPhIH AHBKTAY CA/IaChIH/A 3EPTTEYNED
Kyprizei,
- JNEKTPOTEPMHUABIK ITPOLIECTEP CANAChIHAAFH K2Ci6H
MIHIETTEpli meme Ginemi.
Hens: TlpuobGperenHe MarMcTpaHTaMH 3HaHHI B 3nanne: - paccKasaTh TEOPHIO H TEXHONOTHIO
06/MacTH TEOPHM M TEXHONOrMM  MOMYYeHHSA KapGHaa TIO/Ty4eHHA kapbHaa Kamsims, pocdopa u abpasHBHBIX
Kanbums, pocdopa u aGpasHBHLIX MaTEPHANOB. MaTEPHAIOB.
Conepaanne: [[ncunninna otpaxaet HHGOPMALHIO 0 |Ymenme: - 06.,1a1aTs IHAHHAMH B 061aCTH
Moxnym COBPEMEHHBIX MEPCNIEKTHBHBIX TEXHOJIOTHAX TEPMOAHHAMHKH, KHHETHKH, MEXaHA3MA, H
TICPCTICKTH Mpepexsh3uThI: 3NIEKTPOTEPMHH HEOPraHHYECKHX MATEPHANIOB; OCOOCHHOCTIMH TEXHOJIOMHH NOMYYEHHA KapOnia
BHBDC Tporpamma Gaxanaspuara: YLyGNIEHHO PaCCMATPHBAET BONPOCH TEPMOJHHAMHKH, Kanbuus, Gocpopa H abPasHBHBIX MATEPHANIOB;
KOMILAERC TexXHONOrHs KHHETHKH, MEXaHH3MA, TEXHOJIOTHH, KOHCTPYKLHH - PACCUHTRIBATL MATCPHA/IBHEIC H TETUIOBNE GalaHChi
HBIX /IEKTPOTEPMHYECKOTO MOTYHEHHS KEITOro pocdopa, |nomydeHns kapénia Kkansuns, pocdopa.
pecypcoch 3mﬂ i/ | ENM 30/15/15/55/ 3 Me?‘m’r:::rc;m F KapOuaa KaneiHA, Kapbuaa kpemHus, Hopmanshoro |Hapwikm: [POBOATE AHATH3 TEXHONOTHYECKAX
eperaomu H?;-rcpnamn KB | 6302 12,5/22,5 Noctpeksesntui: Hayuno- [>EKTPOKOpYHIa, kap6una 6opa, HuTpHaa Gopa, TIPOLECCOB 114 BuGOpa MyTei, MEp H CPeACTB
x HccnenoBatensckas paGora |A1MA33, & TAKKE HOBBIX NEPCNEKTHBHEIX POLECCOR B (YTIPAB/CHHA KAYECTBOM MPOAYKIHH.
METAILTYPr MarHCTpaHTa, MarkcTepckas |2 EKTPOTCPMHH HEOPTAHHYECKHX MATEPHANOB. Komnerenunn: - npoBoawTs RccnenoBanus B obnact
HYECKHX AMCCepTALHS. Tlo3BonseT NpHOGPECTH HABLIKH TEXHONOTHYECKHX H OMNPEACNCHHA OCHOBHBIX TEPMOJHHAMMHYECKHX H
TEXHONOTH TEPMOIHHAMHYECKHX PACYETOB HEOPTAHHYECKHX KHHETHYECKHX 3JAKOHOMCPROCTEH NOMydeHHs
H MaTEpHANOB. HEOPraHHYECKHX MATCPHANOB JICKTPOTEPMHYECKHM
METO/I0M; -peIaTh NPO(PECCHONANLHBIE 3a1a9R B
00.1aCTH 3NICKTPOTEPMHYECKHX TPOLIECCOB.




Purpose: To acquire knowledge of the theory and

technology of producing calcium carbide, phosphorus
and abrasive materials.

Content: The discipline reflects information about

Knowledge: - know the theory and technology of
producing calcium carbide, phosphorus and abrasive
materials.

Abilities: - to have knowledge in the field of

Module of modern advanced technologies of electrothermy of thermodynamics, kinetics, mechanism, and features of the
Perspectiv I’rlerequisltcs: inorganic materials; in-depth studies of technology for producing calcium carbide, phosphorus
€ -B.nclwlor ) ch.;rcc P”’g”.'m: thermodynamics, kinetics, mechanism, technology, and abrasive materials; - calculations of the material and
Complex |, e Technology of ‘n'!clallurglcnl design of electrothermal production of yellow thermal balances of obtaining calcium carbide,
Resource- ST crn'ftgs o ChD| EIM 30/15/15/55/ proclucl'lo.n phosphorus, calcium carbide, silicon carbide, normal phosphorus.
saving lnorg§n|c JEC| 6302 5 12,5/22.,5 Post-requisites: electrocorundum, boron carbide, boron nitride, Skills: conduct process analysis to select ways, measures,
Metallurgn prss Research W(."'k of'a master's diamond, as well as new promising processes in the and means of product quality management.
cal i _ student, including the clectrothermy of inorganic materials. Allows you to Competencies: to conduct research in the field of
Technolog implementation of a master's |, .quire the skills of technological and thermodynamic |determining the main thermodynamic and kinetic laws of
1es thesis calculations of inorganic materials. obtaining inorganic materials by the electrothermal
method,
- be able to solve professional problems in the field of
clectrothermal processes.
Makcarbi: DneKTp JHEPIHACHIH KbLTY JHEPrHACKHA | BLTiMi: - JNEKTP JHEPrHACHIH KBLTY JHEPrHACHHA
TYPAEHIPY TEOPHACHI CA/laChiH/JIa MATHCTPAHTTapFa  |TYP/EHAIPY TEOPHACHE KIHE OHBI 3P TYP XHMHATHIK-
6iiM anajbl )KOHE OHBI 3P TYPJi XHMHANBIK- TEXHONOTHASBIK, META/LTYPrHAJIBIK ITPOLIECTEPAC
Mepcmexr Tpepexsuznrrep: TEXHOJNIOTHAJILIK, METAJLTYPrUAIBIK TPOLECTEPAE KO/LIAHAIM.
i BakanaBpmat naiiianasaasl. Hxempainiri: -oneKTp Ke3ABIDY nopua@ {n@
o Garaapnamacs: CabaxTuin MAIMYHBI DNEKTP IHEPIrHACHIH KBLTY HHIYKIHATHIK, 12TMATBIK, THONIEKTPIIK Kezaeprici)
i Teop _ MeTanmyprubk IHEPIHACHIHA TYPJEHIPY TEOPHACHIHBIH _ canachHAArbl Gmuncpue_n. - Te\mcpmypmm enuey
2 - - YPAiCTepAin Teopuach, | 3AHABUIBIKTAPEIN KAPACTBIPAIbI KIHE OHbI 3P TYP.T JKIHE peTTey MPHHLHITTEPIH OKbIN Gineni; - nextp
Y KT/ | TBKET 5 30/15/15/55/ MeTamnyprus i XUMHATBIK-TEXHOMOTHANBIK, METAJUTYPTHAITHK TEXHONOTHANBIK KOHABIPFB/IAP MEH AYHEICP TN Herisri
- CKIPOMETAINP | TR | 6302 12,5/22,5 ol T)::px}lonomucu TNPOLIECTEP/IE KOMJAHY; JNEKTP KBI3ABDY TEOPHACHH | 3YMBIC PeXHMICPiH OKbN Ginem;
il S— nl:)ﬂ EXBRANTTED: TEPEHAETIN 3EPTTEYAi KAPACTHIPa/bi (AOFANBL, JlaFasIchI: JNCKTPMETAUTYPrAsILIK MPOLECTEP
G R Marmc I;m_m“ mn:nm- HHAYKUHATBIK, NIa3MaNbIK, JUINEKTPIIK KEAEPricl). AYPrisy Ke3iHIE ecenTepM KYprizens;
RN 3ep1?1irey AYMBICHI BiTipyLni 3nexTpoMeTanTyprusibiK IpouecTepal INEKTPMETA/UTYPrHANBIK ITPOLECTEP. AKYPri3yIiH
::im MarHCTpAiK nnccep‘ra,lmn. XKYPri3y Ke3iHA€ ecenTey AaFAbLIAPbIH MEHIEPEai; OHTAThl NAPAMETPEPIH YChIHAT.

JNEKTPOMETAJUTYPrHABIK MPOLECTEPAI KYPri3yaiH
OHTaiTBl NapaMeTPEPiH YChHA/IBI.

Ky3iperTifiri: 2neKTpOMETALTYPrHAIKK NPOUECTEPI
XKYPri3yAlH OHTAIH NapaMETPIEPIH YCIHAIL.




Hean: [IpuoGperenne marucTpanraMu sHanui B Inanme: - oNHUCaTh TEOPHIO NpcobpazoBaHnA
o6nacTi TeopHu npeobpaIopanns INCKTPOIHEPrHH B |INEKTPOIHEPTHH B TCILIOBYIO H HCTIOB3OBAHHE €C B
TCIIJI{)Ille H HCNOJILIOBAHHC €C B PATTHYHBIX XHMHKO- PHW‘IHHX XHMHKO-TEXHOIOMHUYCCKHX,
Moy TEXHONOMHMCCKHX, METAUTYPIHYCCKHX MPOLIECCax. META/UTYPrHYECKHX MTPOLIECCaX,
nCpCneRT MpepexnuInTh: Conepxanne: [lucuunimna paccMaTpHpacT Ymenmne: -00651a1aTh SHAHHAMM B 00N1ACTH TEOPHH
e Teoperweecran Mporpamma GakanaspHara; 3aKOHOMEPHOCTH TEOPHH NpeoGpaloBaHHA INeKTpOHArpeBa (COMPUTHBICHHE TYTOBOTO, '
G Gaan Teopa i uecinx |7EKTPOIHCPIHH B TEILIOBYIO H HCTIONKIOBANME CC B HHIYKLHOHHOT O, NIA3MEHHOTO, THIIEKTPHYCCKONO,
o R MpOTEEKN, Te!ml tonorus | PAYTHUHBIX XHMHKO-TEXHOIIOMHYECKHX, -061aaaTe MPUHLATIAMH HIMEPEHHA H PETY TMDOBAHUA
pecvpeoch | anexTpomeTanmyp | TUL | TBPET 30/15/15/55/ METaUTYPrHYECKHX MERADIYPrICEI P RLECCRX; IPCIY FARTIRRAET TCMNICPaTYpH, - OGBACHATS OCHOBHbC PEAMMI PaGOTH
eperaromn i KB | 6302 12,5/22.5 HpOHIBORCTS yrnyGneHHOe H3YHEHHE TEOPHH JNICKTPOHArPeBa INEKTPOTEXHONOTHICCKHX YCTAHOBOK H CHCTEM,
¥ ARG Mocrpexaeaursi: Hayuno- (COMpOTHB/ICHHE TYTOBOTO, HHAYKLIAOHHOIO, HasbIKH: MPOBOAHTL PACYETH MPH MPOBEACHHH
S— e v TNa3MEHHOTO, JHINEKTPHYCCKOrO). INEKTPOMETALTYPTHIECKHX ITPOTIECCOB; PEKOMCHIOBATE
i MArHCTPANTa, MATHCTEPCKAS Buinycknuk npHoGpeTacT HaBLIKH pPacycTa NpH ONTHMATLHbIE NAPAMETPH MPOBEICHAA
s g NIPOBEEHHH INEKTPOMETAILTYPIHUYECKHX MPOLIECCOB;  [INEKTPOMETALTYPIHYECKHX TPOLIECCOB.
i PEKOMEHIYET ONTHMANBHBIC MAPAMETPLI NPOBCACHAS |KomMmeTeNnmA: - pEKOMEHA0BATH ONTHMANTBHBIC
INEKTPOMETAILTYPIHYECKHX NPOLIECCOB. NapamMeTphl MPOBEICHHA JIEKTPOMETALTYPrHYECKHX
MpOLIECCOB.
Purpose: To acquire knowledge of the theory of Knowledge: - know the theory of converting electricity
Prerequisites: conversion of electricity into heat and its use in various |into heat and its use in various chemical-technological,
Module of Bachelor's Degree Program: chemical-technological, metallurgical processes. metallurgical processes,
Perspectiv Technology of m etallurgicai Content: The discipline considers the regularities of the |Abilities: - have knowledge in the field of the theory of
e ) prodiackion theory of conversion of electricity into heat and its use |electric heating (resistance of arc, induction, plasma,
Complex | Theoretical Base Theory of metalhurgical in various chemical-technological, metallurgical dielectric; - study of the principles of temperature
Resource- and Applied | ChD | TBAET 30/15/15/55/ processess processes; it provides an in-depth study of the theory of (measurement and control; - study of the main operating
saving Electrometallurgic| /EC | 6302 12,5122,5 T — electric heating (resistance of arc, induction, plasma,  |modes of electrical technology installations and systems;,
Metallurgi | al Technologies Resereh workof s m.as pes's dielectric). The graduate acquires calculation skills in  |Skills: perform calculations during electrometallurgical
cal siident, gl ilié conducting electrometallurgical processes; recommends |processes; recommend optimal parameters for conducting
Technolog implcmcnlz‘uion 7 el optimal parameters for conducting electrometallurgical [electrometallurgical processes. Competencies: o
ies thesis Processes. recommend the optimal parameters of electrometallurgical
processes.




MAKCATHE: KOWIMIHA/IB CMEC IIHHKKYPaM/IbI bistimMi: - TOTBIKCHI3AaH ALIPFHIIITAPFa KOHBLUIATBH
WHKITATTAN (PEPPOKOPHLITIIANAP/IH ATy /IhiH TEOPHANIBIK | TANAIITAD, TOTHIKCHI3IAHABIPFHIUITAPALH (GHIHKAIII-
HETI3/ICPI MCH TEXHONOTHANAPHI 00BICHIHAA XHMHATHIK KACHETTEPI; - HPEPPOKOPHITNIANIAD BHIIPICIHAC
MArWCTPAITTApAbIK GiIM anajhbl. KOHIHUMAIB €MEC LTHKIJATTApAb KOMJAHY
Tepenexr [pepexnuinTrep: Masmynne: (121116 KOHAMUMANIBI EMEC IMHKKYPAMIBl | TeHACHIMANapLH Ginem.
PR . Bakanappuat UIHKI3aTTal (PCPPOKOPHLITNIANAD L AMY/IbiH TCOPHAMBIK |Hkemaisiri: - GeppoKOpPLITIANAPIbH ATLHY TCOPHACKH
RATER Korapanom Garaapnamacui: Kanmpl  [HETI3ACPI MCH TEXHONOTHANAPLIH MEHICPY KO3ACAC. | MEH TEXHONOTHACH! 06 MBICHHAA ATBIHFaH GLniMa
e 2 EPE MCTALTYPrHs, DeppOKOPRITHANAP/ILIH ANLIHYBIMEH KCH/II ITHKIZATTH | KONIAHAI.
VHEMNEHT | WAIDUMIRYPAMI | 1) | kMShE 30/15/30/60/15/3 MeTamyprusisik  |TOTHIKCH GanKhTy YACPICIHIN GHINKATh-XHMHATHK | Jarasicsi: - GCPPOKOPHTNIANAPIIK TYP/IEPiH anysa
n i i T | T 5206 0 onipicTit Texnonoruacy |Nerizaepi GofibiHia cypakTap, CoHbMEN KaTap KOH/IMIIHAITH €MEC UTHKIZATTHIH 3P TYPIH KOAAHY
MCTARAYPr| (CppOKOpMTIANS Noctpexnminrrep:  |MHKPONETHpACY yuiik (eppoKOpLITIANap b GOMBIHIIA YCBIHBICTAPIB I3 PACHI.
HSIBIK PAN ANYABIH KARA MarHCTPAHTTLIN FLUTHIME- | KOCTIAIADMEH GHIIIPY TEXHONOTHANAPBIHbIH - heppoKOpHITNIAap/bi ATy1A KOHANLHAL €MEC KEHACP
IEKRONOUR | TEXHOROLNACK JEPTTEY KYMBIChI, epekiuenikTepi, heppokopsrmanapas 6aibry MEH Ka/IbiKTap/ibl KaiTa OHCY YIOIH UIHXTaHb
- MArHCTPLK ZHCCEPTALIMA, |KALIWKTAphIHAH Ay KAPACTLIPLLIAIL. Kypanas!. Kyiperriairi: -
Moy KYPaMbiHJA MBIPHI §ap CTAHIAPTTH €MEC UIMKI3aTTaH
(eppoKOpHTIANapabl ATy AbH METALTYPIHATHK
MPOLIECTEPIH AYPTiSy/TiH OHTAITE NApaMETP/IEPIH
YCHIHAMbL
Lens: npuobpeTenne MarucTpaHTaMH 3HaHHIH B 3nanme: - onHcaTe TpcOGOBAHHA MPEIBLABNACMBIE K
061acTH TEOPHH H TEXHONOTHH MONY4EHHS BOCCTaHOBHTENAM, (PHIHKO-XHMHUECKHE CBOHCTBA
deppocILiaBoB H3 HEKOHAHLIHOHHOTO BOCCTAHOBHMTENEH, TEHACHLHH HCTIOMb30BAHHA
Moaym LIMHKCOEPXKAIIETO ChPbA. HEKOHTHITAOHHBIX CHIPbS B IPOHIBOACTBE
MICPCTICKTH Mpepexsu3uTnI: Conepxanne: [[HCUHIUIHHA NTPEYCMATPHBAET tdeppocniaBos.
BHBIX. Hosbie IMporpamma GakanaBpHaTa: (ocpoeHHME TEOPETHHECKHX OCHOB H TEXHONOMMHA YMmeHme: - HCMIOIB30BATH NOMYUCHHBIC IHAHHA B
KOMILICKC |  TEXHONOTHH O6wmas MeTANNYprus,  |nomyuenns GeppOCIIABOB H3 HEKOHIHLHOHHOTO 061aCTH TEOPHH H TEXHONOTHH NOMYHCHHS
HBIX NOTYHCHHA NTPFN Texuonorua LHMHKCOAEPHKALIEro ChipbA. PaccMaTpHBAlOTCA BOMPOCH! |EppOCILIABOB.
pecypeoch | geppocnnasos 13 |BIUK| o 30/15/30/60/15/3 METAUTYPrHYECKHX M0 (PHIMKO-XHMHUYECKHM OCHOBAM MpolLiecca Hasrixn: - paspabaThiBaTs MpeANOAKEHHS 10
€pPEraollH | HeKOHIHIHOHHOT | B 5206 0 TNpOH3BOACTB BOCCTAHOBHTE/IbHO# MaBKH PY/JIHOIO CHIPbA C HCTIONTL30BAHHIO PAVTHYHOMO BHAA HCKOHIHLHOHHOIO
X o Mocrpexsesathi: HayaHo- |nonmyuenmem deppocnnapos, a Takke 0COGEHHOCTH  |CHIPBS MPH MOMYHCHHH PALTHYHLIX BHIOB
MCTALTYPT | HHHKCOACpAALIer HMCCNIel0BATENbCKan pabOTa |TexHONOIMM MPOH3IBOACTBA (EPPOCILIABOB C eppocnnasos,
HYCCKHMX O Chipba MarHCTpaHTa, MarucTepckas | nobaBKaMH AU MHKPOJIETHPOBAHHA; TIONMy4EHHE - COCTaBNATH LIHXTY /UIA NCPEPabOTKH HEKOH IHUHOHHBIX
TEXHOJIOTH ANCCepTaLMA. ¢eppocnnaBoB H3 XBOCTOB 00OralNEHHA. PYA H OTXONOB IPH NONYYEHHH HEPPOCTLIABOB.
B Komnerennma: - peKOMEHA0BATS ONTHMATBHbIE
NapamMeTphl MPOBEJCHHS METALTYPIHYECKHX MPOLECCOB
TIONY4EHHA (PEPPOCTIIABOB H3 HEKOHIHIIHOHHOTO

NUMHECONSNKAMSTD  CLINLG




Module of

Prerequisites:

Purpose: Lo acquire knowledge of the theory and
technology of obtaining ferroalloys from substandard
zinc-containing raw materials.

Content: The discipline provides for the development

Knowledge: - know the requirements for reducing
agents, the physical and chemical properties of reducing
agents, - trends in the use of substandard raw materials in
the production of ferroalloys.

Perspectiv Bachelor's Degree Program: of theoretical foundations and technologies for the Abilities: - to use the acquireq !mnwlcdge in the field of

<, New Technologics Technology of metallurgical production of ferroalloys from substandard zinc- theory and technology of obtaining I'moalloys.

Complex | for Producing of o production,  General conlaining raw materials. The questions on the physical |Skills: - develop proposals for the use of vanious types of

Resource- | Ferroalloys from | BD/ NTFSZ 30/15/30/60/15/3 Metallurgy and chemical bases of the process of reducing smelting |substandard raw materials in the production of various

saving Substandard Zine-| EC M 6 0 Post-requisites: of ore raw materials to obtain ferroalloys, as well as the |types of ferroalloys. - make a charge for processing

Metallurgi | containing Raw 5206 Research work of a master's | features of the production technology of ferroalloys substandard ores and waste in the production of

cal Materials student, including the with additives for microalloying; obtaining ferroalloys |ferroalloys. Competencies: - to

Technolog implementation of a master's from the tailings of enrichment are considered. recommend optimal parameters for conducting

1es thesis metallurgical processes for obtaining ferroalloys from
substandard zinc-containing raw materials.

Maxkcatei: MeicKypaMabl KCHAEPAEH Binimi: kemena (peppoKopeITNanapas ary YIOH

(heppOKOpLITNIANAPALI ATY TEOPHACKH MEH [IMKI3AT CHNATTAMachi, - AMOMHHHA, KPEMHHA

TEXHONOrHACH! 00MBICKHIHAA MAarHCTPaHTTap GimMm HETI31HAETT KeleH Il HeppoKOphITIanapak SamdmTy

anapl. TEXHOJIOTHACKIH HICpel AdHe T.6.

Masmyner: [Tonae dreppoxkopsrrnanapast amymeH Hxemainiri: - kemexsm GpeppoKophITNanapab anamsl
ne?‘:“ﬂ‘-" TIpepekBu3NTTEp: KaTap MbICKYPaMm/ibl IIHKI3ATThI KEWEHI KONJAHYAb  |TCOPHACH MEH TEXHOMOTHACH! OOMBICHHAA A/TbIHFaH
Ly Bakanaspuar MEHrepy/li KapacThipansl. BanaHcTan Thic Kennepm,  |GimiMin KoxIaHATH ,

AN, Meuickypamast Garnapnamacei: Wampr  |KONAPBLIFAH KbIHBICTApbIH, OakbiTy GabpHKANAapBHBIH |- AMOMHHHHA, KPEMHHHA HETT3HAET] KELNEH I

15 I MeTAnnypris, KanIBIKTaphbiH KaiTa enaeiin. OkcHaT xkaHe apanac | (eppOKOpHITNANApAL ATyAa MHXTAHBH KyPaMbiH
THCMZEHTL teppokopsrmana | BIT/ |MKFAB 30/15/30/60/15/3 Meranunyprismsix 1B GaifbITHIIATBIH KEHAEPAI KaiTa oHAcHAl. KHBIH  |TEpMOIMHAMHKAILK KIHE KHHETHKA/ILIK KOPCETKIIITEpPIH
H AR K | T 5206 6 0 ORAIPICTIH TexHONOrHACH |OAMBITHLIATLIH MEICKYPaM/Ibl KEHACPAI KAHTa OHICYIH |cCenTeR M.

MCTANTYPT|  Sonamaxru TMocTpexBHINTTEp: XJIOPHATI-DNEKTPOTEPMHAILIK 2aici. MBICKypaman Jarneicki: - KEMEHM (HepPpOKOPHTNANAP OHIPICIHAC
T TEXHONOrHACHI MariCTPaHTTBIH FhUlbiMu- | KAVIBIKTD MEH NOMb! KalTa oHaeiai. Mbic TEXHONOMAILIK YACPICTEP MEH KOHIMPFLUIAP L
TEXHONOIH JEPTTEY AYMBICHI, OHIPICIHIN IDaHJapbiH KaiTa eHaeiiai. MbiCKypaMInl |aeTinaipy GoiHINa yChHLICTap 6l S pReH .

:’::]1 5 MArMCTPNiK AHCCepTaLMa, |<CHACPACH theppokopeTnanapp 6anKeITaas. - KeweHai GpeppoKopuTNanap any yiliH [HXTaHbI

A J

Kypanasl.

KysiperTinini: - KypaMbiaa Mbic 5ap mHKi3aTTan
($ePPOKOPLITTIANAPAbI AT IHH META/UTYPIHAUTHK
TTPOUECTEPIHIH OHTAH/IbI NAPAMETPACPIH YChIHATB.




Hesm: npuobGpereinue MarucTpanTamMy nanuh Jnanme: - oNUCaTL XAPAKTEPUCTUKY CHIPLA [UIA
0010CTH TCOPHH M TCXHOTIOrHH MOIYHEHUA MOTYHEHHA KOMILICKCHBIX (BEPPOCTLIABOB, - OOBACHHUTH
(heppocinapon U3 MCALCOACPKALIAX PY /L. TEXHONOTHIO BLITUIABKH KOMILIEKCHBIX (DEPPOCTIIABOB Ha
Conepmanne: /Iucummimna nipepycmarpupact OCHOBE KPEMHHA, AMOMHHHA,
Monym OCBOCHHE KOMILIEKCHOTO HCTIONLIONANHS Ymenne: - HCIIONL30BATH MOMYYEHHBIC 3HAHWA B
NEPCNEKTH IpepexknminTn: MC/LCOJIEPIKALIETO CHIPLA C M0y HEHUCM 06,1aCTH TEOPHH U TEXHOOTHH TIOTY4CHHA
BHRBIX, [porpamma Gakanaspuata; (peppocnnanon. [NepepaGorka 3aGanaHcossix pys, KOMIIIEKCHBLIX (peppOCTLIaBOB,
xommnexce | [TepcnekTusnme OGwan Meranypris, | BCKPHIUIILIX IOPOJL M XBOCTOB 00O ATHTEILHBIX - PACCYHUTHIBATH TEPMOIMHAMHUECKHE H KHHETHHECKHE
HBIX TEXHONOTHI TexHnonorns (abpuk. [lepepaborka OKCHANBIX M CMEUTAHHBIX flapaMeTPhl COCTABA LIUXT MPH MOMYHCHHH KOMILIEKCHBIX
pecypeoch NOTYICHRR BIVK| PTPFM 30/15/30/60/15/3 METAJLYPrHYCCKHX TPYHOOGOraTHMBbIX PY 1. (eppocnnapos Ha OCHOBE KPEMHMSA, AMOMMHHA M Ip.
eperaroiny | peppocnnasoe n3| B | R 5206 0 NpPOH3BOACT, Xnopuano-anekrporepMudeckuit Meros nepepaborku | Haswikn: - paspabarsiBaTe MpeUIOKEHHA MO
X MEALCOACPNALINX Moctpexnentni: Hayuno- TpyaHo-o6oraTuMeix Me/aHbix pya. [Mepepaborka COBEPILCHCTBOBAHHIO TEXHOIOTHYECKHX ITPOLIECCOB H
MeTANIYPr pya HCCne0BaTenLCKas paGoTa |MEALCOAEPXALMX OTXO/IOB H JIOMA. [NepepaboTka 060py10BaHHA B NPOHIBO/ICTBE KOMILIEKCHbIX
HYECKHX MAriCTpanTa, Marucrepckas |MbUIEH MEIHOro NPOH3BO/CTBA. Buinnaska teppocniaos.
TEXHONOTH JHCCEPTALHA. (eppocnnaBoB H3 MEALCOACPKALUHX PY L. - COCTaBAATH THXTY [UTA MONTYYEHHA KOMIUIEKCHBIX
W deppocnnasos.
KomMneTeHUHA: - PEKOMEH10BATh ONMTHMAITbHBIC
NapamMeTphl NPOBEACHHA META/LUTYPrHYECKHX MTPOLIECCOB
NONY4YeHHA (PEPPOCNIABOB H3 HEKOHIHIIHOHHOIO
MEIBCO/ICPAKAIIETO ChiPba.
Purpose: to acquire knowledge of the theory and Knowledge: - know the characteristics of raw materials
technology of obtaining ferroalloys from copper- for the production of complex ferroalloys , - the
containing ores. technology of smelting complex ferroalloys based on
Content: The discipline provides for the development |silicon, aluminum
of complex use of copper-containing raw materials to  |Abilities: - use the acquired knowledge in the field of
Module of Prerequisites: produce ferroalloys. Processing of off-balance sheet theory and technology for the production of complex
Perspectiv Bachelor's Degree Program: |°T¢S: overburden and tailings of processing plants. ferroalloys,
& Promising Technology of metallurgical Proce§SMg of oxide and mixed hard-to-enrich ores. - calculate the thermodynamic and kinetic parameters of
Complex | Technologies for production,  General Chl'onde-eleclrolhennal mefhod of processing hard-to- |the charge composition in the production of complex
Resource- Producing BD / |PTPFCO 30/15/30/60/15/3 Metallurgy enrich copper ores. Proce..ssmg of copper-containing ferroalloys based on silicon, aluminum, etc. .
- Ferroalloys from | EC [5206 0 Post-requisites: wasle_and scrap. Processing of copper dusF produclion. Skills: - develop p.roposal_s for improvin_g technological
Metallurgi (Copper-containing Research work of a master's | Smelting of ferroalloys from copper-containing ores. processes and equipment in the production of complex
cal Ores student, including the ferroalloys.
Technolog implementation of a master's - to make a charge for the production of complex
ies thesis ferroalloys.
Competencies: - to recommend optimal parameters for
conducting metallurgical processes for obtaining
ferroalloys from substandard copper-containing raw
materials.




Hpepexknmmrrep:

MAaKcRTLI: MATHCTPAITTAPFA TYCTI METAIUTYPIHA/IAFBI
HOHME AL THKITATTH KYHAIDY TEXHONOTHACH MEI
reopua obsickiaars GiniMaepai anaim.

bBistimiz -rycn MeTasypruanarsi noTHMETaN /i
HKIIATTH KYAAIPY TEXHONOTUACKH MEH TEOPHACKHIH
Ginemi.

Metallurgy

Baxananpuar
Memannyp ﬁﬂ,,l“p,mmw,,& lalamy | Cabakrum masmynsi: Xnopaw cyGrmumanms apicimen (Hxemnaisiri: - TepMoauHaMuka, KHHETHKA AIHC
EAaT kaaGnnap/n Galiniry, | TEPMOAMHAMAKA, KUHETHKE, MCXaHHIMICP, MEXanWM, KEWI] ITHKITATTH KYAIpY MporiecTepi
RAMAHAVH MeTannyprusnik, TEXHOMOrHALIK IHE kabapiKrapMen apTypi 06nuICKHaarss G1mmiH, N
WOrapu Konuentpartapn kv | ke 0RO IO S onaipicTin Texnonornack |ATOMIBIK NPOUECTEPIN KEH/IEP] MEH TYCTI KEHAEp Il KIHe KOMLICHTPATTAP b wﬁmpy npouecs
WIHC OPTA| W OKIHC KCHA ™= | s303 - 0 . [MocTpexnmninrrep: MCTA/APAAN TYPATLIN KOMIEHTPATTAPFA KATHCTH TEXHONOTHACHIHMH HEM31 YIEMEHTIMEH KONIAHA/M.
TCMICPATY Kyiupy R Beflopranmkansi Macesiesiep TEPENCTIN JEpTTEel, CoHaal-aK Jlarasichi: Taburu pecypeTapiasl THIM) NaAaanany IbiH
pamN MATCPHANIAP LI TOSTHMETAIIT HTHKIZATHIN KEIIEH I DHACY AIH HETi3r MPUHIMITTEPTH KONIAHAIM .
YpmeTep nckrpotepmuachl, Tycri NEPCNEKTHRTI TEXHONOMHANAPLI 3epTTenet. By Kysiperriniri: op TYp/m IMKIZaTKa KATHICTH AaHY
Moxym METAILTYPrHAAFbI KOMNbIOTEPAiK GaraapiamManap KoMeriMeH KEHACpAl | TPOLIECTEPTHIH OHTAHTbi TAPAMETP/CPIH YChIHALM.
IHEProcaKTayurs arorew i |’K3HC KOHUCHTPATTAP/Ib KRIFALIPY MPOUECTEPIH
ypaicrep €cenTey/ie AaFaAbIap b MEHrepyre MymKkinaik Gepem.
Llens: [TpHoGpeTenne MarucTpaHTaMy 3HaHWHA B 3manne; -OMUCTh TEOPHIO H TEXHOOTHIO 00XKHIa
| (T — 061aCTH TEOPHH M TEXHONOrMH 00KHIa NOIMMETAILTHIECKOTO CHPBA [IBCTHOH MCTA/LTYPIHH.
. l'l 6 _ | nomumeTanmHueckoro cHIphs UBETHOH MCTA/UTYPrHH. | YMeHHe: - MPUMEHATE NONYICHHbIC SHAHAA B 001aCTH
Iy porpamMma Gakanaspuara:
compecs ot Copepmanne: Y rayGaeHHO H3y4alOTCA BOMPOCH TEPMOIHHAMHKH, KHHETHKH H MEXAHH3IMA, TPOLIECCOB
B scxonacssix, Texwonoriia [ToPMOMIAMHKI, KRHETKH, MEXaHH3MA, TEXHOIOTHH H |0GKHUTa pyIHOTO CLIPBA; - BIAJETh OCHOBHBIMH
e heae eI PLRYECROTD 060py10BaHHA Pa3THYHOrO BH/IA O0XKHIOBBIX INEMEHTAMH TEXHONOIHH MpOLiECCa oO&HAra pya u
E— ", NpOLECCOB MPHMEHHTENBHO K PYAAM H KOHLCHTPAaTaM | KOHIICHTPATOB.
il | O6mmrpyam |1/ | ORK 30/30/15/60/15/3 Hocxpexmessma: COJEPXALIHE UBETHBIC METALTb, @ TAKKE HaBbIKN: PHMEHATE OCHOBHBIC TPHHIIHITH
e pam xonucHTpatos |KB 5303 0 i — NEPCHEKTHBHBIC TCXHONIOTHH KOMILICKCHOM PALHOHATBHOIO HCTIOB30BAHHA TPHPOIHBIX PECYPCOB.
HEOPTATIMEOKI nepepaGoTKH MONIHMETALTHYECKOTO ChIPBA C - B/IACTh HABBIKAMH PACHETa OOKHI OBBIX MPOLICCCOB A
ai o — HCNONB30BAHHEM METO/Ia XJIOPHIOBO3OHKH. PYA M KOHUCHTPATOB C IPHMCHCHHEM KOMITBIOTEPHBIX
MECTRIAVPT Dueprocbeperaiommme n_porpa.\m.
e ABTOREHILIC TPOEOCHE B Komnerenunn: - pEKOMEHI0BATh ONTTHMATS HHE
—— HH NApPaMeTpPBl ITPOBEICHHA OOMHIOBX MPOLECCOB
MPHMEHHTENBHO K PAATHIHOMY CHIPBIO
Purpose: acquire knowledge in the field of theory and |Knowledge: - know the theory and technology of finng
o technology of firing of polymetallic raw materials of  |polymetallic raw matenals of non-ferrous metallurgy.
Prerequisites: non-ferrous metallurgy. Abilities: - to apply the acquired knowledge in the field
Module Bachelor's Degree Program: | ¢~ 4 ent: The issues of thermodynamics, kinetics, of thermodynamics, kinetics and mechanism, processes of
Modern Technolpgy of metalilurglcal mechanism, technology and equipment of various types |roasting of ore raw materials; - the main ¢lements of the
High and production,  Enrichment |¢ 1 5a51ing processes in relation to ores and concentratestechnology of the roasting process of ores and
;“’d“’m Roasting of Ores | ChD |[ROC 30/30/15/60/15/3 Po‘;{_':e"":::i';s_ containing non-ferrous metals, as well as promising  |concentrates. ¢ o :
cmperatu| -4 Concentrates | / EC |5303 0 quisites: technologies for complex processing of polymetallic Skills: apply the basic principles of rational use of natural
re Electrothermics of |3\ magerials using the method of chloride distillation  |resources. - acquires skills in calculating roasting
Processes Inorganic Materials, are studied in depth. processes for ores and concentrates using computer
m Energy-saving Autogenous programs.
Metallurgy Processes in Non-ferrous Competencies: - to recommend the optimal parameters of

the finng processes in relation to various raw materials.




Ipepexnmmriep: Makcarni: MarucTpairrrapra kapa xane Tycri Binimi: - kapa xane TYCTI METAUTYPrHANBIN
Bakasanpunr MCTUIYPIHANLIN fipoiecTepinin Gerrecyinin rnpouecTepinin GETTECY ININ HYKTECIHIIC MCTANIAP/IbI,
Gormpnamact; [lndans |MYTCCIIC METANAAPAK, KOPKITIIANAP L ATy KOPWITTIANAP/Ib ATy TEOPHACH MEH TEXHONOTHACKIH
Memannyp wasGunapu Gy, TCOPHACHE MCH TEXHONOTUACH o0ckaars 6imiMal  |Menrepei
PHRARN Merauypriasiasig Gepes. Hxemainiri: - kapa xame TYCTI METAUTYprus
SAMARAVN Tewipreni onipicrin rexnonoruscu [Masmynni: Temip kypamaac, mixesm 6ap pynanap, npouectepinin koMGuMpnenyi xane GeTrecyi kelinae
ROFApH . ap i )
x\-p::pnpm marepranapam | K/ | TMTK 30/30/15/60/15/3 M I_Iof"'ef‘"f" ""' b ::L:p;:::l?;mmn ﬁox:r.rrrc.pl, AN TENP SEIcl [ WETRICI MO MR PP ARIRA) nEs St
| romaxenananamp | TK 5303 0 AUHCTPANTTHIL FHUILIMH- AANFAN TYHIDUIIKTEPIE KATHICTHI MeXannIMmI, 'rcpuo{mn'amlxacu. KHHETHKACH
TOMNCPATY » EyneY JEPTICY WYMBICH, TCPMO/IMHAMHKA, KHHCTHKA, MCXAHHIM, TEXHONOTHA  |0BBICKHaArk GLMMAI Hrepem »
panm A Konamunonn emMec Kole Kypan-KabanKrap Macencci Tepen seprreneni. | /larasicsi: TaGUFU pecypeTapb THIM/U NainanaHy IbiH
YpmcTep MBLIPBILI KYPAM/Ibi bitipymi komnsioTepsik 6arnapnamanapas nafaanana |Herisr MPHHLATITEPIH KONTAHATH,
MOy \MKi3aTTan OTHIPLIN TEMIP PYJACH MATCPHAIAAPKIH a3aiTy Kysiperritiri: - KyApy MpouecTepin AYPriZy[uH THIMI
(heppokopurTnanapabt TpoLecTepin ccenreyai ylipeneni, opTypmi Temip 6ap  |napameTpiepin KypavbiHia Temip bap wmkizaTka
WIY/IbIH XKana U.lHKiT:'I.Tl'ﬂp YUJIH ONTHMAaN/IbI KbI3ILIPY l’lapaMCTpnCpiH KATLICTH YCHHaﬂH,
TCXHONOTHACHI YCbIHALI.
Llens: npHobpeTeHne MarHCTpaHTaMH 3HAHHIT B 3nanme: - paccKazaTh TCOPHIO H TEXHONOTHIO
obsacTh TCOPHH H TEXHOJIOMHH TIOHY'!CIIHI MCTA/LIOB, MOJIYYCHHA METALNOB, CIUTABOB HA CTHKE COBMCIICHHA
Tlpepexausurei: CM/IABOB HA CTHIKE COBMELLEHHA MPOLECCOB BETHOM H | TPOLIECCOB LIBETHOF W 4EPHOH META/LTYPIHH.
Moaxy=s. TTporpamma Gakanaspuara: YEepHOii METAJLTYPIHH. Ymenne: - NPUMCHATS 3HAHKA B 06nacTh
COBPEMCH O6oramicrine nonesnbix Conepxanne: [IHCUHILUTHHA NTpeycCMaTpHBaeT TEPMOIHHAMHKH, KHHCTHKH, MEXAHH3IMA H TCXHONOTHH
e HCKOMACMBIX,  TEXHONOTHA |11 yepe BOMPOCOB TEPMOMHHAMHKH, KHHETHKH, NOTY4EHHA METAILIOB H CTLTABOB TPH KOMOHHMPOBAHHH H
BHCORS" M | B sccTanosHTE LN METALTYPIHUCCKOTO |\ exannIMa, TEXHONOMHMH W 06OpyI0ORANHS COBMEIICHHH MPOLICCCOB LIBETHOM H 4YEPHOR
Cpcagic- wii obxnr  |TUV | VOZhM 30/30/15/60/15/3 TIPOHIBOACTEA BOCCTAHOBHTENLHOTO 0GXKHIOBOTO Mpouecca METALTYPrHH.
TOMMPIY|  cenesopymmx [KB | 5303 0 TMocrpexnenthi: Hayuno- | o, e umensio K xene3oconepxaums, kene3onukens{ HABLIKN: - CAMOCTOSTE/RHO NPHMEHATS OCHOBHBIC
PHbIC MATCPHANOB HCCIICA0BATENLCKARA PAGOTA |6, nenycaiim pynaM, BHICOKOKDEMHHCThIM GOKCHTAM, | MPHHLINIIS PALIHOHATHHOTO HCTIOTBIOBAHHA MPHPOIHLIX
ERON oM MarncTpanTa, HOBME 160 yenua ryGuaToro enesa, METALTHIMPOBAHHBIX | pecypcos,
o TEXHONOTHH NOMYHCHHA | eq rpymeii. BoinycKHUK NPHOGPETAET HABKIKM pacyeTa |KoMmeTeRMME: - PEKOMEHI0BATS ONMTHMATBHME
MCTAREVPL teppocnnaos u3 NPH BOCCTAHOBHTENBHBLIX 00XKHIOBBIX MPOLIECCOB NapaMeTpPhl NPOBEACHHSE OGXHIOBLIX TPOLIECCOR
HH REKOHAMIMOHNOLO JKENCIOPY/IHBIX MATEPHANIOB C IPHMEHEHHEM NPHMEHHTENBHO K PANTHYHOMY HKENEI0COACPRAMEMY
UHHKCOACPMALLETO CLIPLA 4o\ nploTepHBIX MPOrPAMM. CHPBIO.
Purpose: to acquire knowledge of the theory and Knowledge: - know the theory and technology of
Prerequisites: technology of obtaining metals and alloys at the junction|producing metals and alloys at the junction of combining
Bachelor's Degree Program: |of combining the processes of non-ferrous and ferrous  |the processes of non-ferrous and ferrous metallurgy.
Module Technology of metallurgical |metallurgy. Abilities: - to apply knowledge in the ficld of
Modemn production, Enrichment |Content: The discipline provides for the study of thermodynamics, kinetics, mechanism and technology of
High and of minerals thermodynamics, kinetics, mechanism, technology and  |production of metals and alloys in the combination and
Medium Reducing | o IR RIOM 30/30/15/60/15/3 Post-requisites: equipment of the reduction roasting process in relation  {combination of processes of non-ferrous and ferrous
Temperatu| Roastng of Iron JEC |5303 0 Research work of a master's |to iron-containing, iron-nickel-containing ores, high-  |metallurgy.
re Ore Materials student, New Technologies [silicon bauxites, production of sponge iron, metallized | Skills: - apply the basic principles of rational use of
Processes for Producing of pellets. The graduate acquires calculation skills in the | natural resources,
- Ferroalloys from reduction roasting processes of iron ore materials with  |Competencies: - recommends the optimal parameters of
Metallurgy Substandard Zinc- the use of computer programs. the firing processes in relation to various iron-containing
containing Raw Materials raw matenals.




Makcars: MarucTpanTka noauMeTanis (ukiiarme (Binimic - noauMeTanib iHK3arTh NNA3MATHK OHICY
NAXIMAIK OIUICY TEOPHACKH MEH TEXHONOTHACH TEOPHACH MEH TEXHOIOTHACKH MCHICPEL
obnnicLiAars GiniMu anam Hkemaisiri: - nuiaswa TYIHCIHIH TEOPHATHIK

Ipepexnninrrep: Cabakrein maimynni: JloFasbik niaiMammik HETIIIEPIMCH ADHE OHBI MOTAMETANIL LIAKIZATTH

Merannyp Bakananpuar paIpAATAP/IA KEIIECETIH (HIMKASIBIK KHE eMACA I YilIiH KOTAAHATM, - OY1 MPOUCCTEPIIH HEM3II

HRAars Garnapramachr: XHMHATLIK TIPOLECCTCP/L JEPTTEY/I KAPACTHIPAbL.  |TEXHONOTHATBIK flapaveTpPAEPiH ECETTTEY ITICTEMECTH

3amMaHayn M.CT*f"”YP”'"""'K METANTYPIHA/IATbE [L1A3MAHB N1aH 1anany Kane nakiaanananss,

::‘;}’;‘m D Kll / PU : 45/0/30/60/15/ °""3‘5:;:;;;:;‘2;:;:"c"' METAUTYPrHAABIK l.(an;u,ncrapnu (-?ru:ey {]:I‘ﬂbl(l-l'. TCXJ-“IOJ'IOTHLTHK rr}zouc(:repm AIHE

ypaicTep e | s304 30 ‘ TEXHONOTHACHIN €CKEPE OTHIPbIN, TYCTI METANIAPINM |42l abIKTapabl AYICTC ACHDY HONBHINA YCHHBICTAP

TEMINCPATY NPOLCCTCPAIH TCOPHACH  [5¢jfcrey, TOTHIKCHI3AAN/IMPY, FAIOTEHHIAIHA NAY &acaiibl - KOMNBIOTEPIIK DaFaapiaManapis

pams MocrpexkswinTTep: TEXHONOTHACHIH KIHE M12IMa- METAJLTYPIHAITBIK KONAaHa OTHIPBIT MIaTWaThK MPOLECTEPIH THIMITIMITH

YPAICTEp MarucTpanTTbiH FbUTHIMH- |yeae XHMHALIK-TEXHONOTHAIBIK ITPONECCTEP I ecerTTey arIbIapsiH aTyra MYMKIHIK Gepenl.

oIy ICPTTEY KYMBICHI, xikrey. KommbloTepnik 6araapnamanap keverivien | Ky3iperriniri: TYCTl METALTYPruaiark! Aofaphl

MArMCTpNNiK JIMCCEPTAUNSA. |1 patmanbik NPOLUECTEPAIH THIMILTITIH cCENTeyIe KAPKbIHBI MCTA/LTYPIHATBK TPOLECTEPAIH Kas1pr
JaFBIIapaL MEHTEpPYTe MYMKiHiK Gepenr. Kar1aisl MeH Gerin HHHOBALMANAPLH TaLIaAIH.
[lens: NpHOOpETCHHE MArHCTPAHTAMH 3HAHHWH B 3uanme: -pacckazaTh TEOPHIO H TEXHOIOTHIO
06NaCTH TEOPHH H TEXHONOTHH MJ1a3MEHHOH MIa3MEHHOH NEPEPabOTKE MOTHMETALTHIECKOTO ChiPbA.
| nepepaboTke MONHMETALTHIECKOTO CHIPBA. YMenne: - NPHMEHATH TCOPETHYECKHE OCHOBH
l!-io:(}'.-u [TpepexnuinTe:: Coaepxanue: JIHCLIMMIMHA PacCMaTPHBACT 00pa3oBaHHA NNa3Mbl H HCTIOMB30BAHHE €€ UIA

| COBpEMER TMporpamma 6akanaBpHaTa’ |yjyuenne PU3HKO-XHMHUECKHX TIPOLECCOB nepepadoTKH MOMHMETALIHYECKOTO ChIPha,

Wirme Texnonorns NpOTEKAIOLIMX B AYTOBBIX NJIA3MCHHbIX pa3psaax, - HCTI0JTb30BaTh METOIHKY PacdeTa OCHOBHBIX

BHICOKO- H METaNTypruieckoro KIACCHOHKALMIO MIA3MEHHBIX MCTAUTYPrHUYECKHX H |TEXHONOTHYECKHX NApaMETPOB JTHX MPOLICCCOB.
'[qx:me- | Muaswennme | 1V — 45/0/30/60/15/ "P:::;T;;::;;C::‘““ XHMHKO-TEXHOIOrHYECKHX MPOLECCOB C Hagseixn: - pazpadaThiBaTh MPEUIOKECHHA MO

TEMTIEPATY —— KB 30 ! D PacCMOTPEHHEM TEXHOJIOTHH Pa3NOKEHHA, COBEPIIECHCTBOBAHHIO TCXHOMOIHYECKHX MPOUECCOB H
kpm-le npoueccon BOCCTAHOBJICHHA, OKHCJICHASA, raloreHHPOBaHHS 000pY10BAHHS,

{iponIeCCH MocTpexsenTii: HayuHo- || peTHbIX METANIOB H HCTIONB30BAHHE NIAIMBI B -CAMOCTOATEMLHO MPHOGPETAaCT HABBIKH pacycTa
= uccnenosartenbckas paboTa |yerannyprum cTanmm K 4yryHa, H - nepepaboTkm 3 HeKTHBHOCTH NIA3MEHHBIX NMPOLICCCOB ¢
tmlT}PT MarucTpaHTa, MaruCTepCKasn | vetanTypru4ecKHX OTXOAO0B. NPHMEHCHHEM KOMITBIOTEPHBIX MPOrPaMM.

%KB anccepTalHa. KoMneTeHUHM: - AHATHIAPOBATE COBPEMEHHOC
[ COCTOAHHE W HIBECTHLIE HHHOBALMMHA
g BBICOKOHHTEHCHBHBIX META/LTYPrHYECKHX TPOLICCCOB B
| LIDE T NTE N eerT) NN YN CIALE
i Purpose: to acquire knowledge of the theory and Knowledge: - know the theory and technology of plasma
i Prerequisites: technology of plasma processing of polymetallic raw |processing of polymetallic raw materials
E,\‘lodule Bachelor's Degree Program: |materials. Abilities: - apply the theoretical foundations of plasma
|Modemn Technology of metallurgical [Content: The discipline considers the study of tormation and its use for processing polymetallic raw
iH'gh and production physical and chemical processes occurring in arc matenals; - use the methodology for calculating the main
|Medium chp lpp 4S/OIR0AEO1S Theory of metallurgical ~ [plasma dl_scharges; clas;nﬁcalim ot'p!asma technological parameters of these processes.

Temyprome| Fissaa Biiiccascs /EC |5304 - 30 processess mftallurg{cal arfd chemical-technological processes  |Skills: - develop proposals for improving technological
!rc : Post-requisites: with consideration of the technology of processes and equipment, - allows you to acquire skills in
{Processes Research work of a master's [decomposition, reduction, oxidation, halogenation of |calculating the efficiency of plasma processes using

in student, including the  [non-ferrous metals and the use of plasma in the computer programs.  Competencies: analyze the current
|Metallurgy implementation of a master's|metallurgy of steel and cast iron, and the processing  |state and well-known innovations of high-intensity
! thesis of metallurgical waste. metallurgical processes in non-ferrous metallurgy.




Maxcarni: MarncrpaiTka uwimkizaTT Kahpy
KC3IN/IC METANAAP/L CENCKTHITI ATy, [10AHMETAII/Ib
UIHKIBATTLIN THPOCENICKIMA TEXHONOTHACKH MEH
TCOPHACHI ODJILICKIN AL GiniMal anajn),

Masmynbi: KoniMri xane ToMen KnichiMia 3aTTapasii

Bisimi: - nommMeTamT WMKIZATHH NAPOCENEKIAANAY,
UIHKIZATTH KBi3IBIPY KE3IH/IEC METANIAP/IbI CENEKTHBTI
any TCOPHACH MEH TEXHONOTHACKHH GLie
Hxempiniriz - Tycm meTtanrtypruagars AapTeinah
OHIM/IEP MEH NOTMMETA/IIL KEH/IED MEH

NMHPOCENCKLHH

it;j;:‘::‘p n p;:::;;:]‘::::::p: 6yﬂﬂ|lyblliﬂ ucri'mcnreu Kclmcpai, KOHUEHTpATTAp abl, KOHUEHTpaTTapaaH MC’TaJ'ILIZPHH CENEKTHBTI amy
N — ﬁﬂrﬂﬂpﬂﬂMacuj McTannap/nl, KOPHTI'IEIIBP]JIH, Kanm-lmpn.u AKIHE TCX}IOHOI'H.!CHHI-IH CpCKﬂ.lCJ'I]KTCpl MCH KHHCTHKA,
"(‘“‘P*'; M —— KOC&JIK‘I:I MCTAILTYPTHA OHIMIIEPIH TCOPHANLIK MexaHuIMi obabICHHaars GimMai;
aanc opra| Tl — KI1/ Pir 5304 45/0/30/60/15/ ennipiecn“' uL'm) quonoruucu acnekTinepi (TEpMOJHHAMMKACKH, KHHETHKACH) KIHE |- ucn:mlnpuonmla.\nmanux_ KHHETHKAJTHIK CHIIaTTaMa
I TK 30 TIHPPO-CCICKLIMA TEXHOJIOHACK! TYpasibl aknapaTTap €CENMTEPIMCH KONIAHA b,
- MocTpexsusatrep: KapacTbipbuIabl, COHAaH-aK OaIKsIMATaPIbIH KIHE Jlarabichl: TEXHONOTHAIBIK TPOLECTEPl AIHE
e MaruCTPaHTTLIH FLUTHMH- |00 seryin maTepHanaap TYpashi A ThiNALIbI. Ka6IHIKTAP I KYIEre ACKPy DONBIHING YChHBICTAP
YRRCIER 3CPTTCY AYMBICEI, KomnsioTepnik 6araapnamanap kemeriMeH AKacanabl.
Moy MATHCTPIIK MCCCPTALMA. |1 s e neKIMAHBE €CETTTEY JAFABLIAPBIH MEHTEpYTE KyipeTTiniri: op TYpmi NOMMMETANT ITHKIZATHHEH
MyMkinaik Gepeni. MHPOCE NEKLHACBIHBIH TEXHONOTHATBIK TPHHLHITTEPTH
CHMATTai b KJHE MICTI KETULLPY OOABHIA
YCBIHBICTAp AKacaiabl.
lens: TlpHobGperenne MarucTpaHTamu 3HaHMi B 3nanmne: - ONMHCATE TEOPHIO H TEXHOOTHIO
06/1aCTH TCOPHH H TEXHONOTHH MMHPOCENEKUHH MHPOCE IEKLMH MOTHMETALTHYECKOTO CHPLA,
NOMHMETAILTHHECKOrO CHIPbA, CENEKTHBHOTO CENEKTHBHOTO HIBNIEYEHHS METALIOB IPH HArPeBe ChIPhA.
H3BJICUCHHA METAILIOB MPH HAIPEBE ChIPhA. YMenne: - MPHMEHATE NMOMYYEHHLIE JHAHWA B 0O1ACTH
Moxym Conepxanne: [lHCUHNIHHA PaccMaTpHBaeT KHHCTHKH, MEXaHHIMa, H OCODEHHOCTAMM TEXHONOMHH
B Tpepexsusurni: MH(OPMALHIO O TEOPETHHECKHX ACTIEKTAX CENEKTHBHOIO HIBIICYCHHS METANIOR U3
T lporpamwva Gakananpuara: (TEpPMOAHHAMMKA, KHHETHKA) H TEXHOJIOTHAX NOTHMETA/UTHIECKHX Py H KOHLEHTPATOB, H
S Texxonorua MHMPOCENEKUHH Pyl KOHUEHTPATOB, META/UIOB, MOJYNPOAYKTOB LBETHOH META/UTYPIHH;
Cpcne: | ... 45/0/30/60/15/ MCTAJUTYPIHICGROTD CNNABOB, OTXO0AOB H MPOMIPOAYKTOB LIBETHOM - HCMIONB30BATH PACCHETHl OCHOBHBIX
Temepary| Tlupoceneximis kg |Firs304 30 HPOMIBOACTRA METAILTYPIHH, OCHOBAHHOM Ha HCMIAPEHHH BEUIECTB NPH [ TEPMOIMHAMMYECKHX, KHHETHYECKHX XaPaKTEPHCTHK.
i Mocrpexsesntii: Hayumo- HOPMA/ILHOM H MOHIDKEHHOM 13BICHHH, a Takke 00  |Haebikm: paspaGaTeBars npeaiokeHHa no
CROUECes LA AR ST RIN 00T OCHOBHOI annaparype, npeAHasHa4YeHHOH AR COBCPLICHCTBOBAHHIO TEXHONIOMHYECKHX MPOLIECCOB H
B MAFUCTPANTA, MAMMCTCPCKAR| nyyp ocenexuuuu OPraHM3ALMH PACTLIABOB W CHIMYHHX  |06OPYIOBAHHA.
e AMCCCPTALA. maTepuanos. [lossonser npuoGpecT HaBbikK pacyeTa |KoMneTeHUME: - ONHCHBATE TEXHONOIHYECKHE
HH

MPHHUMIIE NPOBEAECHHA MHPOCENCKIMH PAUTHYHOIO
NOHMETALTHYECKOIO ChipbA H CHOPMYTHPOBATH
MPEANOKEHHA N0 YCOBEPMEHCTBOBAHHIO METOA.




Purpose: To acquire knowledge in the field of theory (Knowledge: - know the theory and technology of
and technology of pyrosclection of polymetallic raw pyroselection of polymetallic raw materials, selective
materials, selective extraction of metals by heating raw |extraction of metals by heating raw materials.
Module Prerequisites: materials, Abilities: - apply the acquired knowledge in the field of
Modem Bachelor's Degree Program: [Content: The discipline considers information on the  |kinetics, mechanism, and features of the tcchn.ology of
High and Technology of metallurgical theoretical aspects (thermodynamics, kinetics) and selective extraction of metals from polymetallic ores and
Medium CHD 4S/0730/60/15/ production technologies of pyroselection of ores, concentrates, concentrates, and semi—pr'oducls of non—lfenous .
Temperatu|  Pyrosclection /EC Pir 5304 20 Post-requisites: metals, alloys, waste and industrial produf:ts of non- metall.urg.y'. - use calc.ulr:nmns of the main thermodynamic
e Research work of a master's |ferrous metallurgy, based on the evaporation of and kinetic characteristics.
Processes student, including the substances at normal and reduced pressure, as well as  |Skills: develop proposals for improving technological
n implementation of a master's [on the main equipment designed for pyroselection of the |processes and equipment. ‘
Metallurgy thesis organization of melts and bulk materials. Allows you to |Competencies: describe the technological principles of
acquire skills in calculating pyroselection. pyroselection of various polymetallic raw materials and
formulate proposals for improving the method.
MaxcaTbi: MarucTpaHTTap/IbiH 0TKa Te3iMLi Bitimi: - 0TKa TO3IMI MATEPHANIIAP MEH ONlapIaH
MAaTepHaNAap MEH ONap/iaH XacanraH OyHeIMaap sl KacanraH OyifbiMIap/as amy TEOPHACH MEH
Ay ILIH TEOPHACHI MEH TEXHOJIOTHACHI, COHIaH-aK TEXHONOTHACKIH; TYP/T OTKa TO3IMAI NCIITEPIIH
SPTYP/li OTKA TO3IMAI NELWTEPAIH KYPhUTHIMbI KYPBUTBIMBIH Ginem.
MeTannyp Mpepexenzurrep: canacbinga 6iniM anaabi. Hxemainiri: - MeTa/uTypruaaa oTka TesiMm
THSIars Bakanaspuat Masmynnr: [T muKi3aT Typansl Ko9HE OTKA TO3IMAI  |MATCPHANAAP CANACHIHAA AFAH GLIIMACPIH KOLIAHATb -
JaMaRayn Ora Tesg Garnapnamacst: MATEpHANAAP MEH ONapAaH XacanfaH OyiibiMaap abl ~ |omxa TO3IMIl MATEPHANIAPABI ATy AbIH A3He O31HIK
AOFaphl sateprannapms |KIU |OTMAT 45/0/30/60/15/ M'C’TZ?IUWPFH’IHHK My AbIH KA3ipri 3aMaHTbl TEXHONOTMAILIK rrpoueqep_n KYHBIHBIH Te)monorm €CeNnTeYNCPIH NaHaanaHaIb;
et any TK 6305 30 SHMIPICTIH TEXHONOTHACH! | Typasnbl aknapaTThl kepcerenl; Xoraphl 0TKa Te3iMal | {aFnbichl: 0TKA TO3IMI MaTEPHANAAPAN ATy
Rt oruAnaps Mocrpexsminrrep: MaTepHaiiap, Kby OKINayarbill MaTEPHANIAP MEH | TEXHONOMHACKHH XETLNAIPY GOHMHING YCHHBICTAp
pams MarucTpaHTTLIH FEUTBIMH- | GyifbIMAap, TAMOLIKTL XOHE MATAaH JXKACAIFAH a3ipneiii.
\?HiﬂFP 3eprrey IYMBICHI, OyiibiMaap, conaaii-ak apTYp/i OTKa TO3IMAl Kysiperriniri: cana, ceHIMALTIK X9HE KYH TalanTapbiH
MOV MarucTpaIK AHCCEPTALMA. |newTepAiH KYPbIIbIMBI MOCENENEPIH TEPEH €CKEPE OTHLIPHIT, OHIMII Kacay KE31H/IC OHTAMTHI
KapacTbipaabl. OTKa Te3iM/i MaTepHANAApABI ATy XaIHe | memiMaepa Tabyra KabLieTTimKTepl apTanst.
©3iH/IiIK KYHBIH TEXHOJIOTHAJBIK €CENTEY NaFAbLIaphIH
amyra MyMKiHAaik Oepeni.
Wens: [MpnobpereHne MarncTpaHTaMH 3HAHHH B 3uaHHe: - paccKa3zaTh TEOPHIO H TEXHOJIOTHIO
0001aCTH TEOPHH H TEXHONOrHH MONYYEHHS NOJTyMEHHA OTHEYTIOPHBIX MATEPHAIOB H H3ICHI H3 HHX;
OTHEYTIOPHBIX MATEPHANOB H H3JE/HIE H3 HHX, A TAIOKE |KOHCTPYKIMIO NeYeil /U MPOHIBOACTBA PARTHYHEIX
Moy KOHCTPYKUHH NeYeil A1 MPOH3BOACTBA Pa3IHYHBIX OrHEYTIOPOB.
cozp‘euen MpepexsuanToi: OrHEYMOpOB. YMeHHe: - NPHMEHATE NOMYYECHHBIC 3HAHHSE B 00NacTH
e IporpaMma Gakanaspuara: Conepxante: JJUCUHIIMHA OTPAKAET HHGOPMALMIO O |OrHEYTIOPHBIX MATEPHANOB B META/UTYPIHH;
— Texmonorus CBIPLE H O COBPEMEHHBIX TEXHONIOHYECKHX MPOLECCAX |- HCTIONB3OBATL TEXHONOTHUYECKHE PACYETh NOJYYCHHA H
M Texnonorun METAIUTYpPrHUECKOTO NOJIY4EHHA OTHEYTIOPHBIX MATEPHANOB H M3NENHIA W3 |ceOECTOMMOCTH OrHEYTIOPHBIX MATEPHAIIOB;
Kkt NOMy4CHHA na/ | TPOM 45/0/30/60/15/ NPOH3BOACTBA HHX; yrTyO€eHHO pacCMaTPHBAET BOMPOCH! MATEpHANOoB (Hasnixm: paspabaThiBaTh NpeAnokeHHs N0
i orneynopusix | KB | 6305 30 Mocrpexnesnris: Hayuno- BhICIIEH OTHEYTIOPHOCTH, TENNOH3ONALIMOHHBIE COBEPUICHCTBOBAHMIO TEXHOJIOIHH MOMY4CHAS
e MATEPHANOB WCC/EAOBATENLCKAS paGoTa |MATEPHANBL H HIAEHA, BOOKHHCTLIC H TKAHHbIC OTHEYTIOPHBIX MATCPHANOB.
L MarHCTpanTa, MarncTepckas |H3ACTHA, 8 TAIOKE KOHCTPYIANNIO nevei Ana KoMneTeRNEN: CAMOCTOATE/LHO HAXOAHTS
MeTaLypr MCCEPTALIHA. NPOH3BOACTBA PA3MHUHLIX orieynopos. [Tossonser ONTHMANBHBLIC PCIICHHA ITPH COIAAHWM TPOAYKLMH C
ik NpHOOPECTH HABBIKH TEXHOMOMHYECKHX PACHETOB yueToM TpeGoBaHHil KAYeCTBA, HAAEHOCTH H
NOJIyMEHHA H Ce0ECTONMOCTH OrHEYMOPHBIX CTOHMOCTH.
MATEPHANOB.




Purpose: To acquire knowledge of the theory and
technology of obtaining refractory materials and
products from them, as well as the design of furnaces

Knowledge: - know the theory and technology of
obtaining refractory materials and products from them, as
well as the design of furnaces for the production of

FBUILIMH-3EPTTCY XKYMBICHI

TEXHHKANBIK KAMTAMACDI3 €TY MICENENEPIH;
arnoMepaumanbik, JJomna, Gonar Gankerry
OHJIPICTEPIH, COHAAN-AK TYCTI METANAap MEH
teppoKkopbITIanapas! eHAIpy nemTepin
aBTOMATTaHBIPY €PEKINENIKTEPIH Hrepei.

Module Prerequisites: for the production of various refractories. various refractories.
Modem Bachelor's Degree Program: |Content: The discipline reflects information about raw |Abilities: - apply the acquired knowledge in the field of
High and Technologies for Technology of metallurgical |materials and about modern technological processes for rcfraclofy materials in melr_ﬂlurgy; - use technological
Medium the Production of | ChD | TPRM 45/0/30/60/15/ production obtaining refractory materials and products from them; |calculations of the production and cost of reﬁaqory
Temperatu Reliasion 1EC | 6305 30 N Post-requisites: in-depth examines the issues o'f materials of the highest |materials; Skills: d;\fclop proposals for improving the
re N {atcri'llﬂ- = Resecarch work of a master's | fire resistance, thermal insulation materials and technology of obtaming refractory mal.enals. .
Processes e student, including the products, fiber and woven products, as well as the Competencies: he is able to find optimal solutions
m implementation of a master's |design of furnaces for the production of various when creating products taking into account the
Metallurgy thesis refractories. Allows you to acquire the skills of requirements of quality, reliability and cost.
technological calculations of the production and cost of
refractory malterials.
Makcatii: Merautyprusnarsi aBToMarTsl 6ackapy | Bistimi: - aBTOMaTTH peTTey %aHE Gackapy TEOpHACHI,
HErilAepi canachiAars! GiniM KyHecin KATBINTACTLIPY, |ONAP/IBIH METAMTYPIHATMK OHAIPICTI aBTOMATTAHBIPY
aBTOMAaTTLI 6aKbINay KYPBUIFbLIAPBIHBIH THIMII KYpajaapsl MEH KYPanJapbiH NaiJaNaHyFa KOCHIMIIACHI,
CHNaTTaManapbiH TAHAAY YIIIH METALTYPIrHANBIK MHKpONPOUECCOPTLIK TEXHMKAHBL, METALTYPIHA
arperaTTapabiH HEri3r TCXHOMOMMANLIK NapameTpepin (enaipicinae ACYTTI xone ACYTI KonaaHyMeH
IpepexBuInTTEp: Gaxpinay AiCTEPiH, EPEXKENEPiH KIHE TICINACPIH TaHbICaIbI.
Meranmyvp Bakanaspuar MeHrepei. Hkemainiri:- aBTomaTThi Gackapy ykenepinin
HLIAFH Gar1apaMachi: Maimynbi: Backapy/ibii aBTOMATTaHABIPLIFAH JNIEMEHTTEDPIH MaTEMATHKAIBIK CHNATTay JAICTEPIH
3amanave | Metannyprusaar MeTtamnyprusansik KyHenepin Kypy/AbiH HEri3r NPHHLUMITTEDPI Typasl KOJLI2HY, ONapAbIH KYPbUILIMBI MEH IPEKET €Ty
AOFEPH | Bl TEXHONOTHANLIK K |MTAUB 45/0/30/60/15/ @HAIPICTIH arperaTTapsl | AKNAPATTLL KapacThipanh; 6acr_(apym apTypmi np@min xpnty;ryﬁemy, FRUTHIM MEH TEXHHKA
AE2HS OPTA | aBTOMATTaHILIPbI X 6305 10 MEH MpollecTepi, Hep“apxmqux AeHreinepiHaen Keaeprire wparcm_ _ axr:ncnmp}mu Kasipri aenreiinnae Metautyprusisik
Tevmepary| aran ypaicrepai MeTannyprusmsix HKYHENEPAIH KYPBUTLIM/BIK CTOXACTHKANBIK CHHTE3IHIH |MpoLecTepl aBTOMATTaH 1bipy GOABIHIIA HAKTH
pamu Gackapy OHAIPICTiH TexHONOMMACK |[2AICHAMACEIN, OHTAHIb WeulMaep/i icke ackipy €cenTepal mewyae TEOPHATHIK GLniMaep Men
Ypmicrep MocrpexsuinTrep: Koci6u|Tcianepin; TI ABX yitbiMnacTHpyurbuLIK, MPaKTHKANLIK AaFAbLIApA GexiTe Xl KIHE KSHEHTE 1.
oIy Kbi3MeT, MarucTpanTroy [AKAPATTLIK, MATEMATHKAMBIK, Garnapnamambik xone | Jarasickl: aBTOMATTAHIMDY Kyfienepin xobanay

HETi3iHAE, TEXHOIOTHANBIK MPOLECC WHITIH TA/LIAH B,
KyziperTiniri: Metauryprusgars TEXHONOTHANBIK
NapamMETPIEPAi ABTOMATTHI O/ICY AIH TEXHHKANBIK
KYPaNIaphHbiH KYPRUIBICKH MEH KONAAHY CANachi Typabi
6imMmaepin KepceTeni.




Ilesnn: Dopmupopanne cuctemns 3nanuh B obnacTy
OCHORB ARTOMATHYECKOTO YIIPABICHHA B METAIITYPIHH,
OCROCHHE METO/IOR, NPABHI H CIIOCOBOR KOHTPOIA
|OCHOBHBLIX TEXHONOTHYECKHX N1APAMETPOB
MCTAJUIYPrHYCCKHX arperaTos uia suibopa

Inanme: - oMHCaTE TEOPHIO ABTOMATHICCKOTO
PEry/IMPOBAHHA H YIPABICHHA, WX NPHIOKCHHE K
IKCTLTYATALMH NMPHOOPOB U CPEACTE ABTOMATHIALMH
METaLTYPrUdeCcKOr0 MPOHIBOICTEA, O3HAKOMICHHE C
NPHMEHCHHEM MHKPOTIPOLIECCOPHOH TEXHHKH, ACYTII

M IMpepexnuinTLi: PALHONATLILIX XAPAKTCPUCTHK YCTPOACTE ACYTI B METALTYPrHYCCKOM POH3IBOACTEE.
PPN Mporpavma Gakananpuara: |ABTOMATHUECKOTO KOHTPONA. Ymenne: - IPUMEHATS METOTb MATEMATHUECKOTO
N e Tpoueccs u arperats | Conepaanwe: [lucumuninna paccmatpusaet ONKCAHHMA INEMEHTOB CHCTEM aBTOMATHYECKOTO
e METALTYPrHYECKHX HH(OPMALHIO 00 OCHOBHBIX IPHHUMIIAX NOCTPOEHHA | YIIPAB/ICHHA, HIYUCHHE HX KOHCTPYKUMH H TPUHLIATIA
BHICOKO- W | ABTOMATHIHPOBa ! He ¥ PACLIHDEHHE
NPOH3IBOACTB, Texnonorua ABTOMATHIHPOBAHHBIX CHCTEM YIIPABJICHHA, ,ucﬁcnms, CHCTEMATH3IAUWH, JKPETUICH pa Hpe!
CPCANC-  |HHOC YNpaBRCHHC MV [AUTPM METALTYPIHYECKOro METO/IONOTHIO CTPYKTYPHOTO CTOXACTHYECKOTO CHHTEA | TEOPETHYECKHX THAHMA H MPAKTHYCCKHX HABLIKOB ITPH
TEMTICDATY | TEXHOROIHNCCKRM| 0 | 6305 45/0/30/60/15/30 NPOM3BOAICTBA NOMCX0YCTOHYHBLIX CHCTEM Pa3/IHYHbIX PElICHHH KOHKPETHRIX 33184 10 aBTOMATH3ALAH
PHBIC R TTPOUCCCAMA B MocTpexBenThi: HEPapXHUCCKHX YPOBHEH YNpaBiecHHA, cnocobb METALTYPIrHYECKHX MPOLICCCOB HA COBPEMEHHOM YPOBHE
NPONCCCH | MCTAILTYPIHH npodeccHonansHas peanH3aLUMH ONTHMAILHBIX PCUICHHHA, BOTPOCH! JIOCTHACHHIA HAYKH H TEXHHKH,
. CATENLHOCTY, Hay4Ho-  |OPFAHMIALMOHHOIO, HH(OPMALHOHHOTO, HaBeIkH: yMETH HAa OCHOBE MPOCKTHPOBAHHA CHCTEM
MCTARRYPr Hccnea0BaTeMbckas paboTa |MATEMATHYECKOTO, MPOrPAMMHOTO H TEXHHYECKOTO ABTOMATHIALMH, AHATHIHPOBATH LMK/ TEXHOIOTHYECKOTO
e warucTpasa obecneuenma ACY TTI; 0coGCHHOCTH aBTOMATHIAIAHM | Mpoliecca.
ArnoMEpaLHOHHOTO, IOMEHHOTO, CTAIETUIABHITLHOT O KomneTennnn: nokasars JHAHWE YCTPOHCTBA H
MPOH3BO/CTB, a TAKKE NEYCH NMPOH3BO/CTBA LIBETHLIX |00MacTEH MPHMECHEHHA TEXHHYECKHX CPEICTB
METALI0B U (PEPPOCTLIABOB. ABTOMATHYECKOTO HIMEPEHHA TEXHONOTHICCKHX
NapaMeTpoB B METALTYPTHH.
Purpose: To form a system of knowledge in the field (Knowledge: - know the theory of automatic control and
of the basics of automatic control in metallurgy, to control, their application to the operation of devices and
master the methods, rules and methods of controlling the |automation tools of metallurgical production,
main technological parameters of metallurgical units for |familiarization with the use of microprocessor technology,
here the selection of rational characteristics of automatic automated control systems and automated control systems
Module Prerequisites: control devices. in metallurgical production.
Modemn TTporpamma 6axanaspuara: Content: The discipline considers information about Abilities: - apply methods of mathematical description of
High and Automated Procc:?eh::::llu? ;ﬁ:galcs the basic principles of building automated control clements of automatic control systems, study their design
Medium Control of g systems; methodology of structural stochastic synthesis |and principle of operation, systematization, consolidation
Temperatu| Technological ?:512 ASC;)‘;M 4500/ 3:%60/ 15/ & :ﬁ::’;:r:‘;(;:;ﬁm‘:}:ﬁ:ﬂor of noise-resistant systems of various hicrarchi;al levels |and expansion of theoretical knowledge and practical
re Processes in e of management, methods of implementing optimal skills in solving specific problems of automation of
Processes Metallurgy Post-requisites: solutions; issues of organizational, information, metallurgical processes at the current level of science and
in professional activity, mathematical, sofiware and technical support of technology,
Metallurgy Research work of a master's |, mageq process control systems; features of Skills: be able to analyze the cycle of the technological

student

automation of sintering, blast furnace, steelmaking, as
well as furnaces for the production of non-ferrous
metals and ferroalloys.

process based on the design of automation systems.
Competencies: to show knowledge of the device and
areas of application of technical means of automatic
measurement of technological parameters in metallurgy.




MAKCATLI:  MATHCTPANTTAPTA OHJICHCTIN IHKITAT

Bisimi: - anrorena 2AICNCH (WHKITATTHEE AIHE OCHI

MeTannyp KOMIONCHTTEPINIIL IKIOTEPMHANILIK peakima ecebinen  |npouectepain nerisri abmirnin kypaimem Cu, Zn, Pb
HANBIK Hpepexknminrrep: KYPCTiH, IHPOMCTAINYPIHANLIK 1poLECTEp MMPOMETANLTYPIHATIHIK OHUICY TEXHONOMHACKH MCH
ypaierepa Bakasanpnut obsmicuinaarst GiiMu anajm. TEOPHANTHIK HETTIAEPIH urcpcru
N GarapaaMach: Masmynnt: TYcTi METAUTYPris canachinaarss eu Hxemainiri: - aBTOTCH/U IWHKIIATTH, TIOTHMETaIThl
HHTEHCHG Tveri MeTumryprisnig wana aenrehaeri GiniM Men seprreynep acnrehinae IUKIIATTE OHAEY I YHBIMAACTHIDY HACONOMHACKIMEH,
NKANICH e OIIPICTEPINiN ArpreTTaps | MCPIHANL YHEMACHTIN ABRTOKONCY MPOLCCTEPIHIN | POLECTIH TEXHONOTHAITRIK AIHE IKOHOMHKALIK .
MIHC METRNTO TR KIV [TMEAU 30/0/30/55/12,5/ WINE NPOLECTEPI, JAMANAYH TICPCTIEKTHBAMLIK TCXHONOTHANAPK! TYPAThl  |KOpCETKiLITep ecebinin MCTEMECIMEH KIHE ;moremu
TCpMONHN SREProCaKTAYIIM | 6306 22.5 Meraanyprismix AKNapaT KepceTineli; (TCpMoAHHAMHKA, KHHETHKA, npouec &xab/IHKTapIbIH HEMI3r NapaMeTpaepiH ecenrey
AMNKANNK Sy ypaicrepain MEXaNNIM), TYPJCHUPriurTep/ic oTTeri-6ankmTy 2UCTEMECIH HIEPE/.
MOneney Ypauerep MBLTYINCPrETHKACK! anictepin, KHBLIDT-ynepici, [1B yaepicrepi, JIarabich: METANAAPIH OHICYU AIHE ATYUl HAKTH
AR MocTpexuinTrep: KaciGy |ABTOMCHAI 1aXTa GANKLITY HKIHC ABTOTEH/IK GANKLITY  [TEXHONOTHATRIK polECTEPMEH backapa i1,
3aManayn KbIIMET, MATHCTPAIK 2AiCTEPiH KONAAHY APKBUTBI TYCTI MeTanaapan Teper | Kyriperriairi: - op TP/l MMKIIATKA KATHICTH
amcrept AnccepTauus, TOTBIKTBIPYFa APHAJIFAH TEXHONOrHAIAP MEH ABTOrEH/LIK MPOLUECTEPAl AYPriTYUH OHTAHIIHI
MoAYM Xa0/IbIKTap/bl TEPEH 3EPTTEY/i KAPACTHIPABI. napamMeTpnepiH YChIHAIb.

Hens: [TpnoGpeTenne MarWcTpaHTaMH 3HAHHH B 3nanme: - ONTHCATh TEOPETHUYECKHE OCHOBB H
Moaym 061acTH NHPOMETANTYPIHYECKHX NMPOLIECCOB, TEXHOMNOrHH NHpOMeETaLTyprudeckoii nepepaborku Cu,
COBpEMCH M pepexsu3nTLY: MPOTEKAIOLIHX 32 CHET JKIOTEPMHUECKHX PEaKIHi Zn, Pb conepxamero coipba aBTOrCHHBIM METOIOM H
HEIX [porpamma Gakanapphara: |KOMNOHEHTOB nepepabaThiBAEMOro ChIphA. OCHOBHOE ODOPYIOBAHHE ITHX ITPOLIECCOB.
METOI0B Tpoueccht 1 arperaTst Conepxanmne: JIHCUMIUIHHA HA CAMOM HOBOM YPOBHEe |¥menme: - o0nasaTe naconoruei opraHH3alMHH
TCPMOXHH METATYPrHYCCKHX 3HaHHI H HecnenoBanuii B 061acTH UBETHOM nepepaboTKH MOJIHMETA/UTHYECKOTO Chiphi, AaBTOMCHHOIO
awmaecko | neprocbeperalo nponssoacTs, Tennon  |METALTYPrHH OTpakaeT HH(OPMALHIO O COBPEMEHHBIX |ChIPBA, METOIHKAMM PAcHeTa TEXHONOTHYCCKHX H
o UIHE ABTONCHHBIC v |EAPCM 30/0/30/55/12.5/ MaccooGMmennbie mpoucccs |TEPCIEKTHBHBIX TEXHONOMHAX JHEprocGeperalommx IKOHOMHYECKHX MAPAMETPOB MPOUECCA H  METOAHKOH
MOACIHPO | MPOLSCCH B KB | 6306 225 W annapathl B MeTanTypriy [ABTOMEHHBIX IPOLECCOR; NPCAYCMATPHBACT pacyeTa OCHOBHBIX NapaMeTPoB 00OPYIOBAHHA
BTN useTHON MocTpexBesnThr: yriyGNeHHOE HIYNCHHE TEOPHH (TEPMOAHHAMMKA, ABTOMEHHBIX MPOLECCOB.
HHTEHCH(} | MeTALTYpruM npodeccHonanbHas KHHETHKA, MEXAHH3M), TEXHONOTHH W 06opynoranns |HaBBIKH: YNPABIATL PEATBHMMHA TEXHOIOTHYECKHMH
M AEXTEILHOCTS, rayGOKOro OKMC/ICHHA UBETHBIX META/IOB, METOJIOM | MPOLIECCAMH NONYYEHH W 0OPabOTKH METANIOB.
MeTanmypr Marucrepekas KHCopoaHo-akenbHoii nnaskn, KUBLIET- KoMneTeHUHHN: - PEKOMEHAOBATE ONTHMATBHLIE
e MHCCEPTALHA. npoueccoM, npoueccom [1B, anTorennoii waxruoi NapamMeTps NPOBEACHHA ABTOTCHHBIX NPOLECCOB
Tponecco NAaBKH H ABTONEHHO# NIABKH B KOHBEPTEpaX. NPHMEHHTENBLHO K PA3MHIHOMY CHIPBIO.
B

Purpose: To acquire knowledge in the field of Knowledge: - know the theoretical foundations and
Module of Prerequisites: pyrometallurgical processes occurring due to technologies of pyrometallurgical processing of Cu, Zn,
Modem Bachelor's Degree Program: |exothemmic reactions of components of processed raw | Pb containing raw materials by autogenic method and the
methods Process‘es and Aggregales materials. Content: The discipline at the newest level of {main equipment of these processes.
- of Metallurgical knowledge and research in the field of non-ferrous Abilities: - to possess the ideology of organization of
thermodyn _ Pmd“c“""_sa Technology of |metallurgy reflects information about modem advanced [processing of polymetallic raw materials, autogenic raw
i Energy-saving metallurgical PTOdUC“_O“, technologies of encrgy-saving autogenic processes; it |materials, methods of calculation of technological and
odcling | AAutopenous | ChD [EAPNM 30/0/30/55/12,5/ Heat and mass transfer  |provides an in-depth study of the theory economic parameters of the process and methods of
- Processes in Non- | / EC [6306 22,5 processes and apparatus in ((thermodynamics, kinetics, mechanism), technology and |calculation of the main parameters of the equipment of
intensifica |TETous Metallurgy metallurgy  Post-  |equipment for deep oxidation of non-ferrous metals, by [autogenic processes.
Gion of requisites: ) the method of oxygen-flare melting, the KIVCET Skills: manage real technological processes for obtaining
metallurgi pro f‘csswn.al activity,  Iprocess, the PV process, autogenic mine melting and  [and processing metals. Competencies: to
cal ) mclu.dmg l‘he autogenic melting in converters. recommend the optimal parameters of autogenic processes
Processes implementation of a master's in relation to vanious raw materials.

thesis




Merannyp MaKCATLI: MArHCTpaIrTTapFa  Kapa Meramryprusubin |Bisimic - kapa MeTannyprus npouecTepin BipikTipyLin
- m’m‘ npouccTepiHin GeTTeCY HYKTECIHIC METANIAP/IbI, TYHiCKEH ACPIHIE METANIAP, KOPLITTIANAD ATy ILIH
\'PJliCTcPﬂ KOpuiTNAIAP/LI 1Y TCOPHACKHI MEH TEXHOJIOTHACHI TECOpHAIAPHE MEH TEXHONMOMHANAPBIH MCHJ'CPCJI'J. ‘
in Tpepexsuznrrep: o6mhichiaars Ginimu Gepesti. HMxemaisiri: - kapa meTantyprua ‘npouecrepmlu
NHTERCN D i Bakanaspuar Ma3smynes: [[oH Kapa MeTaurypris npolecTepinin  (KoMGHHUpIEHYI KaHE GeTTecyl Ke3iH/IE METaLAAp MCH
ARG Kapa Garnapnamack: Xannel | komGuumuprenyi kaie GeTTecyi Ke3inae METanIap MeH | KOPLITIIanap/ibl ity TEXHONOMHACE MEH MexauuiMi,
—— MCTAUYPIHAAATN - (MK B 30/0/30/55/12,5/ MCTAILNYPrud, KOPLITTIANAP/IbI ATy TEXHONOTHACK MCH MCXaHHIMI, TEPMO/THHAMHKACH!, KHHETHKACH! 00/IbICHIHAAFbI oimMa -
B KYPAMAKINC o |y ean6 25 M.c'@unyprunm,m TEPMOMHAMUKACH!, KHHETHKACH MICENENICPIH ORI Kopsamagel. »
AMMKANBIK SIRnECEEN OHIPICTIH TEXHOMOTUACH! | yHPETY Al KAPACTHIPA/LL. JIarabichI: oHiM Canachii 6ackapy KypaiiaphiH,
Monenaey Ypauicrep MocTpexsu3nTrep: K'-J'_SISH MaMaCLIH AKIHE KO/IAPIH TAHAAY YLIIH TEXHONOMHAJIBLIK
xR N KbI3MET, MaruHcTpilK npoLecTepre Tanaay AKYPrizem.
3aMANAYH AUCCEPTALNN. Kysiperriniri: Kapa METALTYPIUAHbIH apanac KIHC
anicrepi apanac mpouecTepi CANacHHAAM K3CIOH MIHAETTEPA
oy weie Ginem.
Moayns Henn: npuoOpeTeHHE MArHCTPaHTAMH 3HAHHHA B 3uanmne: - PaccKaszaTh TCOPHIO H TEXHONOTHIO
COBpeMeH 061aCTH TEOPHH H TEXHONIOMMH NOMYHEHHA META/UIOB,  |MOMYICHHS META/UIOB, CTLIABOB HA CTHIKE COBMCLICHHA
HBIX TpepeKBU3HTDLI: CIJIABOB Ha CTHIKE COBMELICHHA MPOLIECCOB 4EPHOH MPOLIECCOB YEPHOH METALTYPIHH.
METO/10B MMporpamMma GaKanaBpHara: |METAJLTYPrHH. Ymenue: - IPHUMEHATE 3HAHHA B 001aCTH
TEPMOIHH O6was metamnyprus, |Conepaanne: [IHCUMILTHHA H3YHacT METOMbI TEPMOIHHAMHMKH, KHHETHKH, MEXaHH3Ma H TCXHO/IOTHH
ammuecko | KomOHHHpOBaHH TexHonorns COBEpIICHCTBOBAHHA BHeNe4HoiH 06paboTiH CTAMH, B [MOMYHEHHA META/LIOB H CTLIABOB ITPH KOMOHHHPOBAHHH H
o HEH METAITYPTHYECKOro 4aCTHOCTH TEXHONOMHH KOMOHHAUMH, HECKONBKO COBMEINEHHH MPOLIECCOB HEPHOH META/LTYPrHH.
1/ [KSPCh 30/0/30/55/12,5/ .
MOJETHPO | COBMEUICHHBIC | oo |3y cane 2 5 NPOH3BOACTBA NPOCTBIX METO/0B BHENEWHO#H 00paboTky cTam wik HaBLIKRA: MPOBOAWTE AHATH3 TEXHONOTHYECKHX 89
BaHHA H  |MPOLECCHI YEPHOH ’ INocTpexsesnToi: CO3/laHUSA HOBBIX ATPEraTOB, KOMMNNEKCHON 06paboTiH |mpoueccos Ans BeIGOpa MyTEi. MEP H CPENCTB
HHTEHCH( | MeTALTYprHH npodeccHoHabHAR crami (AKOC), a Taloke npeBpalieHHe npocThixX YTIpaBACHHA Ka4€CTBOM MPOAYKIHH.
HEKALIHHA JEATENBHOCT, METOO0B B KoMILIekcHbie. Ha npumepe npoueccos KoMmneTeHInA: - YMETh CAMOCTOSTE/ILHO PELIATD
METALTYpr Marucrepckas koBu-ne4s (Arc-Process), Kopiu-ne4s NOCTOAHHOTO npodeCCHOHANBHBIE 3a1a4H B 001aCTH
HYECKHX AMCCEPTalUMA. TOKa, YCOBEPLIEHCTBOBAHHA LIMPKYNALIHOHHOTO KOMOMHHPOBAHHBIX M COBMEINEHHBIX MPOLIECCOB YEPHOH
IpoLecco BaKyyMHpoBaHua, npouecc Ladle-Fumnage. MCTAJUTYPTHH.
B
Module of Purpose: to acquirc»knowledge of the theory and Knowledge: - theory and technology of production of
R technology of obtaining metals and alloys at the junction|metals, alloys at the junction of the combination of
Prerequisites: of combining the processes of ferrous metallurgy. processes of ferrous metallurgy.

mcthonds Bachelor's Degrec Program: |Content: The discipline studies methods for improving |Abilities: - apply knowledge in the field of
of . Technology of metallurgical |out-of-fumnace steel processing, in particular thermodynamics, kinetics, mechanism and technology for
‘h".““"dy“ Combma?cd and production,  General |combination technologies, several simple methods for | the production of metals and alloys in the combination
L Combined ChD [CCPFM 30/0/30/55/12,5/ Metallurgy out-of-furnace steel processing or creating new and combination of ferrous metallurgy processes.
ot Propesses of /EC |6306 225 Post-requisites: aggregates, complex steel processing (ACOS), as well  |Skills: conduct process analysis to select ways, measures, 2
and Ferrous . pi ; : . "
ol sifici Mailligy profgssmng] activity, as the transformation of simple methods into complex  |and means o_t' product quality managcml. .
s including the ones. On the example of the processes of the bucket-  |Competencies: be able to solve professional problems in

" implementation of a master's | funace (Arc-Process), the bucket-furnace of direct the field of combined and combined processes of ferrous
o R thesis current, improvements in circulation vacuuming, the metallurgy.
cal Ladle-Furnace process.
processes

i i a———




Makcarui: Marucrpanrrapra TCOpHAILIK, Bisimiz - romorena xane reteporen xyhenepinae
NPAKTHKAILIK GiiMi M1 aHbIKTAMA-AKITAPATTHIK IATTAPALK 03apa GaANANBICKH Tanaay YiuiH
Merannyp Ipepexnminrrep: MANIMETTCP, CCCITTCY TEXHUKACH MCH METANIYPIHALK |6araapnaManss KeueHin naAaanany apkeimi
THRABIK, Bakananpuar HPOUCCTEP/II I TEPMOJHIAMHKAILIK MOZIEN/ICY TEPMOTHHAMMKAITHIK MOJENAEY dmicTeMeciH Gine.
YPAICTERA Garpapnamacnt: parasaapsin yipery 6osi taGruiam. M kemainiri: - cumumarep, eppUTTEP CHIHKATTAP
- Meramnyprusibic Masmyner:  Astra, HSC Chemistry 5, CHHTE3IH, XIOP/IL aii1ay, TOTBIKTHDY, TOTHIKCH3IAHALIDY
WHTCHCHG NPONECTEP/AIN TCOPHACH, | [VTANTERMO, CALTEQ, Gbbs snepruschin azaity |mpoiiectepinin TEpMOIAHAMHUKATHIK MOJENICYAE [a3/Ibl
WRAINACH | MeTannyprusmik Frubimu-aeprrey NPHHUMITTEPINE HETI3IENTEH TYCTI METALTYPrUs KOHE KOHACHCAIMAH (ha3a KypaMbiH, HacTanke
IRC Ypaicrepai I/ | MUKM 30/0/30/55/12,5/ HYMBICTApLIH XKOCNAPMAY, |pouecTepiHiH KOMIOHEHTTEPIH, MPOLICCTEPIH MOIMETTEP] AAfLHAAY 2ICTEMECIMEH, DTEMEHTTEPIIH
Tepmoany | xommetotepmk  [TK 5207 22,5 KYprisy MOJIEMB/ACY APKBUIL TONILIK TEPMOIMHAMHKANHIK Tanaay |GipTeTi Tapary aopeAeci eceGiH Konaanab!.
AMHEATNK MOICnBACY Moctpexnuintrep: TYCT |)yprizy TeXHONOCHACH TYpabl aKNaparThi Jarapickl: KyOLUTLICTap b 60Ky KIHE CHNATTAY YUIIH
MOZCRACY METAJTyprusaarbl KapacThpaabl. Byn opTYpni wnKizaTTh! KakTa enaeyaiH |xyHem TICi Heritin/e yarinepa xacah Gijem, anbiHFaH
MR IHEProcaKTaylibl aBTOrCHU | oHTaHLI TEXHONOMHANBIK TAPAMETPAEPIH eCenTey HOTHAENEPIH KOMIAHBITY IDEriH Garanay apkhims
FAMAHAVH YpaicTep, MarucTpanTTRIH |jkoue yCBIHYFA AaFAbLNAHILPYFa MyMKiHAIK Gepe . ONnapak Cananbi AJHE CAHIBIK TANAAYdb AY3IErC
amcTept FUIBIMH-3EPTTEY KYMbIChI, acHpabi.
Moy MaruCTPAIK AMCCEPTALMA. KysiperTiniri: - TYCTI A2He Kapa MCTa/UTYprys
canachiH1a TEPMOIHHAMHKANBIK eCETTeynep acpbec
Llens: BripaboTka y MaruCTpaHTOB HaBLIKOB 3nanmne: -0ONMHMCaTL METOIHKY TEPMOIHHAMHUYECKOIO
HCNONb30BAHHA TEOPETHUECKHX, IPAKTHYECKHX 3HAHHI |MOJETHPOBAHHA C HCTIOL3IOBAHHEM MPOTPAMMHOIO
H CHIPaBOYHO-MH(OPMALMOHHLIX IAHHBIX, KOMIfIEKCa A1 aHA/TH3IA BIAHMOCHCTBHA BELIECTB B
2:;2 :cn T1pepeKBH3NTEI: BBIMHC/IHTENEHOH TEXHHKH B TEPMOIWHAMHYECKOM FOMOTNEHHBIX H NETEPOrEHHBIX CHCTEMAX.
. nporpauma ﬁal(a_nagpumj MOJCTHPOBAHHH METALTYPrHY€CKHX MpOLECCOoB. Ymenne: - MPHMCHATL MCTOMHKY MOATOTOBKH
o Teopus metannypriueckux |Conepxanne: PaccmatpusaeT HHbopMaumio o HCXOJHBIX JaHHBIX, PAacycTOB PABHOBECHOH CTCTICHH
.uer::j;ﬂ npoueccos, [InanuposaHue |TEXHONOTHH NPOBEJACHHA NONHOrO PacTpeic/ICHHA JICMEHTOB, COCTaBa ra3soBoH H
E;qccm H NOCTAaHOBKA HAY4YHO- TEPMOOHHAMH4YECKOro a}la{lfll:la NPH MNOMOLIH KOHIICHCHPOBBHHOﬁ 1383 NMpH TEPMOIHHAMHIECKOM
KommsioTepHoe HCCIIeI0BATENbCKHX PaboT [MOAENHPOBAHHS B3IAMMOLEHCTBHA KOMIIOHEHTOB, MOJETHPOBAHHH OKHCIIHTE/ILHBIX, BOCCTAHOBHTE/ L HBIX,
o smozemposaune |BJ/K| KMMP 30/0/30/55/12,5/ MocTpekBe3nThI: NPOLIECCOB LIBETHOH METAJUTYPIHH Ha OCHOBE XJIOPHAOBO3ITOHOYHBIX MPOLECCOB, CHHTE3a CH/IMKATOB
f)m:e.m:po MeTanmypridecku | B 5207 22,5 Oneprocbeperarowme TIPMHUMIIOB MHHHMH3alHH 3Heprin ['M66ca unn (eppHTOB, CHITHLIMIOB.
X MIPOLIECCOB ABTOrEHHBIE MPOLECCH B |[71002/ILHOTO MAKCHMYMa JHTPOTIHH, TIPH NOMOUTH HaBhIKA: yMETE Ha OCHOBE CHCTEMHOTO NOAXOAA
T UBETHO# METANTYPriM, |COBPEMEHHBIX NPOrPAMMHBIX KOMIIEKCOB «ACTPa»,  (CTPOMTH MOJENA /IA ONHCAHHA H MPOTHO3HPOBAHHS
HCEH Hayquo-“ccn¢nona1cmm «HSC Chenush’y S», ((HBTAHTEPMO», «CALTEQ)). ABICHHHA, OCYIIECTBNATL HX Ka4eCTBEHHBMN H
McTAnLTYpr pa6ota marucTpanTa, |[l03BONAeT NpHOOPECTH HABLIKH pacyeTa U KO/HYECTBEHHEIHA aHATH3 C OLICHKOH NMpeaenos
Hraccin Marucrepckas PEKOMEHAAUNH ONITHMAJTBHBIX TEXHONOTHUECKHX MIPHMEHHMOCTH TIONY4EHHBIX PE3YIBTAaTOB.
Tponoeceo JAHCCEPTALIHA, NAapaMeTpos, JUIA NepepaboTKH Pa3THUHOrO CHIPhA. Komnerennun: -CaMOCTONTETHO MTPOBOHTE
. TEPMOJHHAMHYECKHE PAacHETH B OGNACTH LIBCTHOH M
YEPHOil METAILTYPIHH.




Purpose: To develop undergraduates ‘ skills in the use | Knowledge: - know the methodology of thermodynamic
of theoretical, practical knowledge and refercnce modcling using a software package for analyzing the
. . . information data, computer technology in interaction of substances in homogeneous and
Module of llnchclin:: rl‘;!u:::"el:m gram; thermodynamic modeling of metallurgical processes heterogencous systems.
Modem ) Theor ‘(ll'mli:lnllurgicnl "|Content: Considers information about the technology  |Abilities: - to apply the methodology of preparation of
mf‘h“"-‘ Jruccy“css Plannin of conducling a complete thermodynamic analysis by |initial data, calculations of the equilibrium degree of
of clmduciin ) l'hc Scicmii;l"w modeling the interaction of components, non-ferrous distribution of elements, the composition of the gas and
lhﬂ_m\‘d.\“ Computer Rres c::rch Works metallurgy processes bascd on the principles of Gibbs  [condensed phases in the thermodynamic modeling of
RO Modeling of | BD / |CMMP 30/0/30/55/12.5/ Post-requisites: cnergy minimization or global entropy maximum, using |oxidative, reducing, chloride-bearing processes, the
modeling | \y vallurgical | EC [5207 25 Biiaiving A ogenous |Modem software systems "Astra’, "HSC Chemistry 5", synthesis of ferrite silicates, silicides. 7
and B IRk i Binccsgesin Mod-Terrons "[VTANTERMO", "CALTEQ". Allows you to acquire |Skills: be able to build models based on a systematic
miensifica Metallurgy, Research work the skills of calculating and recommending optimal approach to describe and predict phenomena, perform
tion of ‘ ofa ma;t er's student, technological parameters for processing various raw their qualitative and quantitative analysis with an
metalturgi inchudinig the materials. assessment of the limits of applicability of the results
ool ) implementation of a master's obtained. . ;
PrOCESSes thesis Competencies: independently carry out thermodynamic
calculations in the field of non-ferrous and ferrous
metallurgy.
Maxecartei: MarucTpanTapra GipTexTi kKHHeTHKAMBIK | Binimi: - exinum TOPTINTEN AKOCTAPIb AIHC
JKIHE TEXHOMOMHAMBIK METAILTYPrHANBIK XK YHenepmi [TpoTOMEAKOHOB IMCIH, KON(PAKTOP/IH IKCIIEPHMEHT
TEPMOHHAMMKATBIK MOAE/ACY OOMBICHHAArS! GimML 2/1icCiMEH ©3apa IPEKETTECY MOEl, TEXHONOTHAILIK
MeTanmyp MpepexBuInTTEP: Gepeni. MPOLECTEP1l MOJIENAEY HACONOTHACHH; -
HLBK FaxanaspHar Mazmynsi: [ToH MarHCTpaHTTapra eKIHIII TIPTINTEr | METAATYPrHAMBIK MpOUECTEPAIH HHTEHCHOHKALIHACH!
YpaicTepa Garnapnamachi: KOCTIap/Ibl %aHE  [1POTOALAKOHOB JiCIH, HIHE HYIETE ACHIPY YIIH YArUIEpal naRaataHy
in MeTayprusmik KondaKTOp/LI IKCNEPHMEHT HACOOTHACHIH Naii JAnany |TEXHHKACH MEH HACONOTHACHH Binen.
HHTEHCHO NpOLECTEPAIN TEOPHACH!, |APKBIILI NpOLECTIH THIMAI IAPaMETpIePiH aHbIKTAY Hkemaiiiri: - [TpoToARAKOHOB KOCTIAPH KJHE
HEAITHACH Kapa FLUbIMH-3€pTTEY APKBITH JKCMIEPHMEHTTI JKoCnapnay AiCTepi Herisinae poroTabemsni xocnapnay, TOD 2ici HEMTIIAE MHPO-
&He METANIYPIHAAAR pry) |[KMUTT 30/0/30/55/12,5/ KYMbICTApLIH XocCTapnay, |KHHETHKATLIK KOHe TEXHOIOTHATMIK NPOLECTEp AKIHE MMIPOMETANTYPIHAHIK MPOLECTEPAE GipTeKcis
TEPMOTHH RUEE-SI 5207 22,5 KyPprizy Mozen ey SAICTEPiH OKbN YHPETY i KApaCTLIPALLL. ©33pa SPEKSTTECYIE KOMIBIOTE/IK MoAeIeY 6.7
AMHKATLIK TEE:::E;":;:;?” MNocrpexeusutrep: Kapa TEXHONOTHACHIH Naii JaTaHA I,
MOZeICY METaNNyprusAaFbl Kypama JMarabickl: KyObUILICTAp b GO/LKAY KIHE CHNATTAY YUIIH
TR xane Gipnecken ypaictep, *yfien Tocin Herilinae ynriiepa xacait Gineal; anbiHraH
AMaHAYH MarHCTpaHTTLIH FEUILIMH- HOTIDKENEPIIH KOMLIAHBUTY meriH 6aranay apKbimsl
:!.!jcltpl 3EPTTCY HKYMbICHI, ONapAbLl Canafihi AJHE CAHALIK TALJAY /I KYlere
MOIY MArHCTPMIK THCCEPTALHA. aACKIpaasl.
Ky3ipeTTiftiri: TEpMOIMHAMHKANIBIK TaNNay HETIZIRAC
93IpPNEHNEH JAICTIH TEXHONOMHANLIK OPBIHAANYB TYpansl
KOPLITHIHABI XaCaiaLL.




Iesn: [NpuoGperenne Marncrpairramu suanuli n Tuanue: - paccka’ath HACONOTHIO MOAC/IHPOBAHHA
OGANCTH TCPMOJMIAMMYECKOTO MOJICIIMPOBAIIHA TEXHONOrHUECKHX MPOLIECCOB, MO/ICITHPOBAHHME
PABIONECHLIX KHICTHUCCKHX M TEXNHONOTHICCKHX BIAMMOICHCTRNA MCTOAAMH MHOTO(aKTOpHOTO
MCTRJUIYPIHUCCKHX CHCTEM, IKCAEPUMENTA, (11aHAMH BTOPOTO NOPA/IKA H METO0M
Moxym 11 pepexnuinTi; Conepwxanne: [lucumnnanna Uiyuact yrans lMporomakonona; - HACONOTHIO W TEXHHKY
SN RS [Iporpamma GakaiabpuaTa; |TEPMOAHHAMHICCKOTO MOJCHHPOBAHMA H BHGOP HCTIONLIOBAHHA MOJIENCH [UTA YCOBEPLICHCTBOBAHHA WITH
HBIX Teopus MeTANNYprvcckux [ONTHMAIILIONO METO/A, ANTOPHTMBI PEICHHA a/at, B HITCHCHHKALIAH METAIUTYPTHIECKHX ITPOLECCOB.
TS npoueccon, Mnanuponaiue |ABHCHMOCTH OT TIPUMEHACMBIX IPOrPaMMIthiX Ymenue: - HCIOML30BATH TEXHOMOMHIO KOMITHIOTEPHOTO
TCPMOANH Tepmamnaminee M NOCTAHOBKA HAy4li0- | KOMILIEKCOB: «HSC - Chemistry 5», «Actpan, MO/IC/THPOBAHHA HEPABHOBECHOTO BTAMMO/ICACTBHA B
AMIHECKD woe ncenenosaremcinx paGor |(HBTAHTEPMO», «CALTEQy; TexHonorun NHPO- ¥ MAPOMCTALTYPIHYCCKHX CHCTEMAX HA OCHOBE
™ soxemwposanne [BIVK [TMPCh 30/0/30/55/12.5/ MocTpexnenTni: OnpeACICHHA PABHOBECHON CTENCHH JICMCHTOB B merona [1®D, poToTabesHoro NIaHHpOBaHHA H MIaHOB &7
MORCIHPO TPOLECCOB B M 5207 22,5 KoMGHHupoDaHnbic u | JABHCHMOCTH OT TEMNEPATYPhi, AABACHUA U cocTasa IpoToasakoHoBa. '
BAHHE N wepaoil COBMEWEHHbIE TPOLECChl | HEXOAHOTO ChiPBA; KOMHYECTBO JHCPTHH B Npoliccee HaBLIKH: YMCTh HA OCHOBE CHCTEMHOTO MO/IX0AA
waTeHCH MCTANTYPIHR uepHofi MeTannyprum, |MOCTPOCHHA ¢azonwx anarpamm [ypbe n pacuer CTPOMTL MOJIC/TH [UIS ONTHCAHHA H POTHOTHPOBAHHA
WEALWH . Hayuno-Heciieaonatebekas |PHEPTHH n66¢ca.meTona [poroasakoHoba. ABJIEHHH, OCYICCTBIINTE HX Ka'ECTBEHHBIA H
NETARRYPT paGoTa MarucTpanTa, KO/THYCCTBEHHBIH AHATHS C OLIEHKOH Mpeaeion
o MarucTepeKan MPHMCHHMOCTH MOMY4EHHbIX PE3YTHTATOB.
TPODCCo0 IMCCEPTALMA. KoMmnerenunn: - CaMOCTOATE/ILHO €/IaTh BLBO/IA Ha
B OCHOBaHHH TCPMOIMHAMHYECKOTO aHaH3a O
TEXHONIOHYECKOH ueecoobpa3HoCTH paspabaThiBacMoro
MeToa.
Purpose: To acquire knowledge in the field of Knowledge: - the ideology of technological process
thermodynamic modeling of equilibrium kinetic and modeling, interaction modeling by methods of multi-
Prerequisites: technological metallurgical systems. factor experiment, second-order plans and the
Module of Bachelor's Degree Program: |Content: The discipline studies the stages of Protodyakonov method; - the ideology and technique of
Modem Theory of metallurgical thermodynamic modeling and the choice of the optimal |using models to improve or intensify metallurgical
methods processess, Planning, method, algorithms for solving problems, depending on |processes.
of ) conducting the Scientific the software systems used: "HSC-Chemistry 5", Abilities: - use the technology of computer modeling of
thermodyn| Thermodynamic Rresearch Works "Astra", "IVTANTERMO", " CALTEQ»; technologies |nonequilibrium interaction in pyro - and
amic Modeling of BD/ ThMPF 30/0/30/55/12.5/ Post-requisites: for determining the equilibrium degree of elements hydrometallurgical systems based on the PFE method,
modcling Processes in M 25 ' Combinated and Combined |depending on the temperature, pressure and composition rotatable planning and Protodyakonov plans. 6.7
and Ferrous 5207 i Processes of Ferrous |of the feedstock; the amount of energy in the process of |Skills: be able to build models based on a systematic
micnsifica Metallurgy Metallurgy, constructing Purbe phase diagrams and calculating the |approach to describe and predict phenomena, perform
tion of ] Research work of a master's |Gibbs energy.the Protodyakonov method. their qualitative and quantitative analysis with an
metallurgs student, including the assessment of the limits of applicability of the results
el implementation of a master's obtained.
processes thesis Competencies: to draw conclusions on the basis of
thermodynamic analysis about the technological
feasibility of the developed method.




Makcarsi: MarucTpanTka MEXanMKambiK Bistimi: - MMIPOMETA/LTYPrHABK CLTTICI3ACHIPY
YL TPALIGLICTH KINE PALHOAKTHBTI JICTEPL NPOUECTEPIHIH HETIIN AIHE NAABIHIIMK ONCPALMACHIHBH
Merannyp NafiAna1y APKLUTH THAPOMETALTYP TMAIKIK HIACONOTHACH MCH IMICTEMECTH KAMTHIH
THEMLIR Mpepexnmnrep: MPOIECTEP/I CUTTICITENAIPY HIFTEHCHOUKALAACH M xemainiri: - TCPMOTAHAMHKA, CUITICI3AEHIPY
YRAICTCPA Bakasanpuat YAMMAACTBIPY AAF/MCH WIACONOTUACKINA HE GONAMM. | KMHETHKACH, KATTH ACHCHIN CPY KMHCTHKACHIHA KAy ThH
m, Garnapnamacht: Wammw | MAIMynb:  [HADOMETAMTYPIHALK ypaicrepain 3CCPi, CLATICIIAEHAIPY MPOUCCTEPIHE PATHALAATIHK
wNTCRCHG TapomeTanTypr METALTYPIHA, TEOPUACHE MEH TEXHONOTHACH GOMLINIA Aala, AbLTY, |CIYNENEHY, YTbTPAMGCTH, MCXAHHKATRIK ICCP €TY
RRAIRRCH NANMK MeTanTyprusbk MEXAHHKIILIK, COYSIECHY, YIbTPAIbGHCTHK 3cepnepre(o6pchiars Gimival xcTuLupeal, - CLUTTICIACHAPY
[ YPACTEpPAIR l\’l’If Gl 30/0/15/50/10/15 OHIIPICTIH TEXHONOTHACH! 6aiinaHBICThl KATTHI, CYABIKTArkl KEMIIAIKTEPl KYPYTa [TPOLECI HHTEHCHOHKALMACHHEH TEPMHATHK 2WCTEPIH
TCPMOANK HHTCHCHHKALNS ™ 5307 MocTpexpH3INTTEp: HEri3IENTeH XaHa MIIMETTEPAI, COHIaH-aK BOMb(pam, |KonAaHaIk. -
AMHKATHK i MaruCTPAHTTLI FHUTHMH- |MOTHOACH, YPaH METATUTYPTHACKHA KATHICTH 1arasIChs: METAUTYPrHATHK OHUPICTIH TOMWK
e IEPTTEY HKYMBICHI, MHTEHCHHKALHA NPOUECTEPINIH KHHETHKACKHIH TEXHONOTHATHK UMKTIH TAAIAATH.
ot MArHCTPiK AMccepTaips, |SCETTEY oiCTepiH KAPACTHIPAbL. I(pipen'iqiri: THAPOMCTAILTYPIHATHK maAmanay
— KoCIGH KbI3MET KomnsioTepnik 6arapiamManap KeMeriMeHn MPOLECTED] CANACHHIAFH GUTIM MEH MPAKTHKATHK
amcTepl MHAPOMETALTYPTHABIK POLECTEPAIH THIMAIAIrIH JAF TLIAPIH KOPCETEM.
MOoxYm ccenTey AaFAbNaphHA He Gomyra MymKiHaik Gepem.
Lleab: npHOGPETEHHE MArHCTPAHTAMH HACONOTMH | 3Mamme: - PaCCKAIATS HACONOIHIO H MCTOIHKY
Moy HABbIKOB OPraHM3aLHH HHTECHCHHKALHH NOArOTOBHTETEHEIX H OCHOBHBIX OTICPALIAH
mnp'cm M APOMETANTYPTHYECKHX TPOLIECCOB BHILICNAYHBAHUA |HHTEHCHQUKALMH MHIPOMETALTYPIHICKCHX IPOTICCCOB
g Mpepexsr3nToe: C MCTIOMB3IOBAHHEM MEXAHHIEKCHX Y/IbTPa3BYKOBBIX H | BbIIICMIAYHBAHHA.
SR [porpamma 6akanaBpHaTA: | pa 1oaKTHBHBLIX METOIOB. YMeHRe: - TPHMEHATS NOTYYCHHME THAHHA B 007aCTH
———— O6was MeTANMYprHa,  |Conepwanue: [ucuunimuna PaccMaTpHBaET HOBYIO TCPMOIHHAMHKH, KHHETHKH BWILCIATHBAHHA, BITHAHHE
=i Texuonorns HHpopMaunio B 061aCTH TEOPHH H TEXHOJIOMHH NeHEKTOB HA KHHCTHKY PaCTBOPCHHS TBCPIMX TE,
G HHTeHCHHKANN METaJLTYpriHieCcKoro HHTEHCH(MKALIKH MMPOMETAILTYPIHYECKHX POLECCOB |BAHAHHA MEXAHHYECKOrD, YIhTPasBYKOBOIO,
i ruapomerannypru | IV | IGP 30/0/15/50/10/ MpoH3BOACTEA Ha OCHOBE CO3aHHA Ne(EKTHOCTH TBEPAOrO TENa,  |PaIMAIHOHHOTO HTYHEHHA HA MPOLECCH
o HECKHX KB | 5307 15 Toctpexseantil: HayuHo- |xyunkocTn ncnencreme TepMHUECKOro, MEXAHHYECKONO, |BRINICIAYHBAHMS, - HCTIOMLIOBATE TCPMHYECKHE
TeHcHD IpOmCCCoB HecneaoBaTeNkckan paboTa | ba ywamonHoro, yNsTPaIBYKOBOIO BOIACHCTBHA HA METOMH HHTEHCH(HKALIMH ITPOLECCOB BHINCTAYHBAHHA.
MaruCTPaHTA, MATHCTEPCKAA |1ix | a Takoke METONO0B PACYCTA KHHETHKH Mpoueccos  |Hasuixm: aHATIHPOBATE NOMHBI TEXHONOTHHCCKHA
scranmypr AnccepTauns, MHTEHCHOHKALIMH, TPHMEHHTEMLHO K MCTALTYPIHH LMK METALTYPrHYECKOro NPOHIBOACTEA.
e npogeccHonanbHas Bo/b(pama, MombaeHa, ypata. KOMNETEHUHNA: - NOKA3ATh THAHKA H TPAKTHYECKHE
aponecco ACATENLHOCTE Mo3sonset NpHOOPECTH HABBIKH pacueTa HABBIKM B 0DNACTH MHIPOMETALTYPrHHECKHX MPOLCCCOB
% 3¢ $EKTHBHOCTH MMAPOMETA/LTYPIHUECKHX MPOLIECCOB C | BLIIENAMHBAHHA.
NPHMEHEHHEM KOMIbIOTEPHBIX MPOIPaMM.
Purpose: to acquire the skills of organizing the Knowledge: - know the ideology and methodology of
Modulc:of intensification of hydrometallurgical leaching processes |preparatory and basic operations for the intensification of
Modem Prerequisites: using mechanical ultrasonic and radioactive methods.  |hydrometallurgical leaching processes.
mcthocs Bachelor's Degree Program: |Content: The discipline considers new information in  [Abilities: - apply the acquired knowledge in the field of
e Technology of metallurgical [the field of theory and technology of intensification of |thermodynamics, leaching kinetics, the influence of
“".’“"’d”“ I production,  General  |hydrometallurgical processes based on the creation of  |defects on the kinetics of solid dissolution, the mflucnce
mmic | Imcasification of | oy | pp 30/0/15/50/10/ Metallurgy defects of a solid body, liquid due to thermal, of mechanical, ultrasonic, and radiation radiation on
modeling |Hydrometallurgica /EC| 5307 15 Post-requisites: mechanical, radiation, ultrasonic effects on them, as leaching processes; - practical use of thermal methods for
) | Brocesses Research work of a master's [well as methods for calculating the kinetics of the intensification of leaching processes.
s student, including the  |intensification processes, in relation to the metallurgy of |Skills: analyze the full technological cycle of
tion of implementation of a master's |tungsten, molybdenum, uranium. Allows you to acquire |metallurgical production.
metallurg) thesis, professional activity |skills in calculating the efficiency of hydrometallurgical | Competencies: to show knowledge and practical skills in
;]mm processes using computer programs. the field of hydrometallurgical leaching processes.




Meranmp Maxcarsi: Maructpairrrapra Gonarrap/si onexrpni | Birimi: INEKTPAI IOFANH NELITEPIH MOACPHAIALHAACHH
R GaSIKLITY HHTENCHPHKAUHACHIN BN TEOPHACK MCH ccenke amy apKkidiThi HONATTH GANKHTY TEXHONOTHACKH
ypmicTepa IpepexnminTTep: TEXHOMOMHACK! 00NBLICHINAAIL! BiNiMM anais. AYICTC ACHIPY AINE (IHXTAT MATEPHAN AAP T H Ganxy
in bakanappuar Masmynei: [Ton aekTpaoram: neurrepain ke il HHTEHCHTEHAIPY TCOPHACH MEH
WHTEHCHD Garnapnamackl: Xambl  |goNcTPYKUHACHIH KY3Ere ackipy, Mei TEXHONOMUACKHH MEHTEPET o
ETATTRNCAL Bomat MCTaNTYprua, TpaHcdOpMaTOPapLIHBLIK KYaThil apTTHIPY, YHTaK M kemainiri: - ynekTpni neurreri G0MaT SHAPICTHIA
. eRIPICINIR Kk | Bol 30/0/15/50/10/ _M_CTESMYPWMHK Topi3Ai MaTCPHa/IAPAbI KOIAAHY, OHBIL itiHe #a6IHIKTAPH MEH AAHA TEXHONOTHAHM KYPY AIHC
Tepsonnn | wirenciduramns | TK | 5307 15 OHIIPICTIH TEXHONOMHACH | (MXTaHL! KyPayUlhi CYHBIKTH, OTHHIb-OTTCKTI AYIETE ACHPY O6MACHH AN TEHACHIMACH MCH
AR NI &l MocTpexBuanTrep: OTTHIKTH KONAaHY, GoNaTTht amy Kedilae XaHa THIMI  |HACONOTHACKHH urepe.
MOZCLEY MarucTpanTThiH rLUTBIMH- |npouecTepil, KYPY TCHACHUHACH MEH 3aMaHayH JIarILICHI: TEXHONOTHATHK TPOLECTEPI AIHE
nE ’ JEQTTEY. AYMBICE], TEXHOMOMMAHBI KAPACTLIPAILI. X6 IHIKTAP M AYIETE aCHPY GoMBIHII YCHHBICTAD
— MaruCIpIIK THCCCPTALNA, Aacaias.
a.nnept K3CiOH KB13MET Kysiperriniri: 6onar enuipy caacH Ak LM MeH
MOy NPaKTHKATLIK JaF IHUTAPAE KOPCETE.
Monvm Iens: [pnobpeTeHne MarWCTpanTaMH IHAHWA B 3HanHe: - ONHCATL TCOPHIO H TEXHONOMHIO
CospeMeH Hpepeinicimes 0612CTH TCOPHH M TEXHONOrHH  MHTEHCHHKALHH MHTEHCH(HKALMH NECPHOAA PACTUIABNCHHA LIHXTOBBX
HBX Tporpasa 6 phaTa: INEKTPOILIABKH CTAMH. MAaTEPHANOB H COBCPINCHCTBOBAHHA  TEXHOIOTHH
MCTO20B — K Conepaanne: [IHCLMTUIMHA PACCMATPHBACT HOBLIC  |BHIT/IABKH CTAIH C yHETOM MOJCPHH3ALMH
TCPMOIMH Texuonom!x’ BbICOKOMHTEHCHBHBIE MPOLECCH TOMYYEHHA CTANH, B |3NEKTPOAYTOBRIX nedeh.
AMAISCKD ” - T.4. HEMpepLIBHbIH MeToa nosysenus cramu 3 ICT1, Ymenne: 06nanath HaconorneH 1 TEHACHIHAMH B
o Harencuduxamms o npouecc Constel; IIaXTHEIE ICKTPOCTANCILIABHIIL HBIC 061aCTH COBEPLICHCTBOBAHHA H CO34aHHA HOBBIX
MOJCTHPO | MPOH3BOACTEA oy T IO DpOmRIRRCTEs neun (npouecc Simetal EAF Quautum); ayroseic Texnonorxi 1 060pyA0BaHHA MPOHIBOACTBA CTATH B

KB | 5306 15 MocTpexsesnThi: Hayuno- ?
SaHHE H cTams HecneRORATERIERAE PABETS CTAneaBHILHBIE NEYH; IPHMEHEHHE NOHHOR INEKTponeYax.
HHTCHCAD MArHCTPaNTa, MAFHCTEPCKaS NPOAYBKH PAaci/iaBa KHCNIOPOAOM (HHEPTHRIM razoM); |HaBeixm: pajpabaThBaTs NPEUIOACHHA N0
HEANHAH i i MCIIOMb30BAHME TOILMBOKHCIOPOAHLIX FOPE/OK US  |COBEPIICHCTBOBAHHIO TEXHONOMHYCCKHX MPOLIECCOB H
MCTALTYPr p oqmccul onam.,uaa NO/OrPEBa I0Ma B NEYH; HCNIONLIOBAHHE (PUINMECKOTO |0GOPYAOBAHHA.
H9ECKHX TETEOE Tenna neuHbIxX ra3os AJ1A NOAOIPEBa loMa. KomMneTenuun: - NOKA3ATh THAHHA H MPAKTHYECKHE
aPOLIECCO HaBLIKH B 00NACTH NPOH3BOICTBA CTAMH.
B
Module of Purpose: To acquire knowledge in the field of theory Knowledge: know the theory and technology of
Modem Prerequisites: and technology of intensification of electric steelmaking |intensifying the melting period of charge materials and
methods Bachelor’s Degree Program: by underg,mduat.es.. ' . o ) improving the technology of steel s:_nclting. taking into
of Technology of metallurgical Content: The disciplinc considers new high-intensity  |account the modernization of electric arc furnaces.
thermodyn production, ~ General steel production processes, including the continuous Abilities: possess the ideology and trends in the field of
amic hateasificationof B 15P Metallurgy method of steel production in ESP, the Constel process; improvement and creation of new technologies and
modeling | .1 production | /EC | 5307 30/0/15/50/10/15 Post-requisites: mine electric steelmaking fumaces (the Simetal EAF  |equipment for the production of steel in electric furnaces.
and Research work of a master's Quautum process); arc steelmaking furnaces; the use of |Skills: develop proposals for improving technological
mtensifica student, including the bottom blowing of the melt with oxygen (inert gas); the |processes and equipment.
von of implementation of a mast er's |US€ of ﬁzel-faxygen bumners for heating scrap in the Competencies: to show knowledge and practical skills in
mlnuaﬂmy thesis, professional activity 'f:m:a‘;e; using the physical heat of the fumace gasesto |the field of steel production.

cal the scrap.
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Memanmp Maxkcarsi: MarucTpanTka METaypruaaart BiniMi: XHMUATLIK aliaay MEXAHWIMI, KHHETHKA,
THRTMK XHMHANLIK ali1ay TCOPHACK MCH TCXHOTOTHACKH! TEPMOHHAMMKA AIHE OHLI XHMHUATHIK BalbTy,
YPAOCTEPA TpepexBuINTTED: 0GB ChHAArk GINIMII ananl. drropuaTep A, KAOPHITCPA Ay YUIH nafaanaHy

H bakananpuat Mazmynbi:  TepMOIHHAMHUKANLIF, KHHCTUKAHBIN, EPEKLIEMKTEP] MEH TANILIHKTAPHIH Ginem

WHTCHCHG Garaapnamacu.: MEXAHHIMHIH, QHIHKANBIK KYOLUTHICTAD/ILIH AIHE M cemainiri: XHMHA/IBIK ARIAY 4 TEXHONOTHATMK AIHE
HEALRRCW VI — MeTanmyprisiani TYCTi METAJIIAP/ABIH INEMEHTTIK xyﬁiun.c ;mlfc TYycTi HETI3I TCOPHANLIK FAIIBIBKTADLH Hrepel

AIHC s m_\;“m‘ KIl/ | MHAA 30/0/30/55/12,5/ OUIPICTIIL TEXHONOrUACH! |METANAAP/ILIH YIITIA KOChUTHCTAPE! Typinzeri Jlarakicui: eHiM canacun 6ackapy KypaNIApPLH, 516
TEPMOXMH | o v amicrepi TK | 6308 22,5 MocTpexpUINTTED: cyﬁmmau,'un TCXHONOTMACHIHBIH M3CENICNEDI TEPCH WaMACkiH ADIHE KOAAPHH TAHIAY YU TEXHONOTHAIHK | =
AMFEATNK . MarucTpanTTLiH FhUTbIMH- | EPTTCACAL, Beiiopraiukansik XJ1I0puarep, TopHATEp, |NpOUECTEpre Taniay AYprizei.

MOICLACY JEPTTEY KYMbICI, MeTam KapbOHWIACP AIHE NIOIMMETANN UIHKIIATHIN Kysiperriairi: TYCTi METAUTYPraank! OHIMACPIIH

TR MArHCTPIK JIHCCCPTALIAA, XHMHAIBIK-MCTALTYPIHABIK GalLITY OHMIpICIHE TEXHONOMHATLIK AIHE IKOHOMUKATBIK KOPCETKIIITEPIH
TAMAHAVH KICIOH Kbi3MeT KATBICTL META/UTYPrHAIarkl CYyOIMMALAA JAICTEPIHIN [ AaKCapTyra MyMKiHIK GepeTin Cy0 M MaALUHATBIK
2mcTept 03bIK TEXHONOMHANBLIK TIXKipHOECiH YChiHaabI. MpOLECTEPl TAN/IAY HETIZIH/C KOPBIThIHIb! AACAAIM.
MOV

Moxym Ilensn: TpuoGpeTeHne MarMCTpaHTaMM 3HaHHiA B Imanse: OMHCaTh OCOOCHHOCTH H 3AKOHOMEPHOCTH
COBPCMEH 06/12CTH TEOPHH H TEXHONOTHH XHMHYEKCOH BOITOHKH | TCPMOHHAMHMKH, KHHCTHKH, MEXAHHIMA XHMHHECKOH
HBIX MpepexauInTLL: B METALTYPIHH. BOIrOHKH H NPHMEHEHHA €€ JUA NIOTyHCHHA XAODHIOB,
MCTO208 TTporpamua Gakanaspuara: Coaepaxanue: YraybieHHO H3yHaKOTCA BONPOCE O $TOPHIOB H XHMHYECKOrO 0OOrAICHHA.

TEpMOTHH Texuonorus TEPMOMHAMMKE, KHHETHKH, MEXaHHIME, GHInueckux | Ymenne: 061anath OCHOBHbLIMM TCOPETHHECKHM
AMHYECKD METALTYPrHYECKOro ABNEHHHA M TEXHONOHH NPOLECCOB BOITOHKH LIBCTHLIX |3aKOHOMEPHOCTAMH H TCXHONOMHUCCKHM

o Merom NPOM3IBOACTBA METAJLIOB B 21IEMEHTIOM COCTOSHHH W B BHAE IETYSHX |HCTIONL30BAHHEM XHMHHYECKOH BOIMOHKH.

MOICTHPO xsargeckodi | TV | MHVM 30/0/30/55/12,5/ IMocrpexnesurui: Hayuno- cocaMHENHMA LBETHLIX METALIOB, MPEACTaBNEH HaBBIXH: MPOBOIMTE AHATHI TEXHOIOMHYECKHX 5.6
BAHHA H BOTOBER B KB | 6308 225 uccneaoBaTenbckas pabora NEPEA0BOi TEXHONOTHYCCKHA ONBIT MCTONOB npoueccos /A Bubopa myTeH, MEp H CpeacTs

unTEHCHG MCTALTYPIHH MarHCTpanTa, MarncTepckas BOITOHKH B METAJUTYPrHH, TPHMEHHTENLHO K YNpaB/CHHA KAYECTBOM MPOIYKIHH.

AKEIIHM aMccepTaums, NOMYYEHUIO HEOPTANMYECKHX XJIOPHAO0B, GTopuacs, |KomneTeHnHm: - 1CNATH BLBOAL HA OCHOBAHWH aHATHIA
MCTALTYPT npodeccHonansias KapGOHMIOB METALIOR M XHMHKO-MCTALTYPIHYECKOTO  (BOITOHOUHBIX MPOLECCOB, NOIBOATIOUF Yy IIIHTE
HIECIHX JCATENLHOCTH 060raueHHs NOMMMETALTHYECKOrO ChIPbA. TEXHONOMHYECKHE H IKOHOMHUECKHE MOKA3ATE/H
TIpoLecco NPOAYKTOB B UBCTHOH METAJUTYPIHH.

B

Module of Purpose: To acquire knowledge of the theory and Knowledge: 10 know the features and regulanties of
Modemn technology of chemical distillation in metallurgy by thermodynamics, kinetics, the mechanism of chemical
methods Prerequisites: undergraduates. sublimation and its application for the production of

of Bachelor's Degree Program: Content: The questions of thermodynamics, kinetics, |chlorides, fluorides and chemical enrichment.

thermodyn Technology of metallurgical mechanism, physical phenomena and technology of Abilities: to possess the basic theoretical laws and

Y Methods of ] production processes of sublimation of non-ferrous metals in the  |iechnological use of chemical sublimation.

sinisdiia SUHC]mmCilJ . 5—22 MEJ!:)“;M 30’0f3$ 555" 12,5/ Post-requisites: elemental state and in the form of volatile compounds of [Skills: conduct process analysis to select ways, measures, | 56
and - » Research work of a master's |non-ferrous metals are studicd in depth; the advanced  [and means of product quality management.

imensifica|  MealloTEY student, including the  [technological experience of sublimation methods in Competencies: 1o draw conclusions based on the

tion of implementation of a master's metallurgy, applied to the production of inorganic analysis of combustion processes, which allows to
el thesis, professional activily chlorides, fluorides, metal carbonyls and chemical and |improve the technological and economic indicators of

al metallurgical enrichment of polymetallic raw matenals, |products in non-ferrous metallurgy.

processes is presented.
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IpepexpminTTep:
bakanaspuar
Garnapaamach:
Merannyprussik
ONAIPICTIN TEXHONOTMACH,
TycTi MeTannypruana
UIMKIZATTAPABI KCIIEHA
Konaany
MocTpeknuanTrEp:
MarncTpanTThiH FHUTLIMMH-
JCPTTCY KYMKICHI, KaCIOH
KhI3MET

Maxcarui: [TommeTanans MKI3aTTH (OKCHTI
MBICTH, KOPrACKIN/L, MBIPWIITHE KCHACP,
MOAMMCTAIIL KHbIH GalLmanaTsin kenacp) Kahta
OIICY UK XJIOPHATHI TEXHONOMHACKH 06ALICHHA
MACHCTPANTTAPABIN OiNiM Anajn.

Masmynbi: Baituimyra KHRH WIHKIATTH 0WICYAiR
AFBIMIAFDL! KATt-KY#iiH KAPACTHPAIL OTKA TOTIM
KEHHEH, KANILIKTAPABL XN0pHATI cyGmumaimanay
SMCIMEH TYCTI METAIAPL ANYAIH
TEPMOHHAMHKANBIK YATI/NCYi XaKe kuneTHkack; KS
NEUrTepinAET XNOPHATEP/ OTKA TOIMIINK
TEXHONOTHACH!, KAMBLUHHA WHIFAPATHIN KyGHIpL
Gypriinay KOHALIPrLUIAPHI; TEOPHACH, KpeMHHii Gap
()cppOKOPHITIIANAPABI ANy TEXHONOMHACKH. XN0pHAI
cyGaMMAalANay Ak KOMNBIOTEPRik Garaapnamanapas

KONAANY APKbiTK CCEMTEY AAFAbINApbIa He bonyra
ST :

Binimi: [MommeTanuk xkenacpal kafima onacy
MCTEPIH.

- OMAIPICTIK &XArAaANapaa KONIANYAA XJ0paay MeH
X70pTH afAAY K 3EpTTEY 2aicTepin Ginem:
Hxemainiri:- anIsHL KATAP/TH XIOPAY MCH XA0P.TH
afinay T FLUTRIME JICTEPIRE He oy MeH OHUPICTIK
AIHC TCXHONOTHANBK MICEICCPl OICPATHBTI TYPAS
ONTHMA/LTM [CUTYTE KAKETTI ACHIEHIC Omapas
KONAAHATH .

arasices; -INEKTPOMCTLTYPrHAIMK YAEPICTED,
KYTmpy Men GanKuTy 05 THCHMHAS (HIHKATH- XHMHALTHK
TAHIBUIBIKTAPIb JCPTTCYIN €H XaHa Gumwm JeHreiiRe e
Gonams.

K)y3ipeTTiliri: X10pHI-0TTCMN MPOUECTEPI CAACKHHIAN
K2ci6M MIHACTTEpM WwemryTe KabineTT koManIa1a
AYMBIC ICTERM.

5.6




Liens: npuoGpeTeEHHE MArHCTPAITaMH JHAHWH B Juanme: - pacCKazaTh, O MCTOAX nepepaboTkn
obnacTi xnopHmiofi Texionorua nepepaboTicu TONMHMETALTHYECKHX PYLL.
Moaym M pepekBuINTEE: [ONMHMETANTHYECKOrO ChIPbA (OKCHAHBIX MCIHBIX, - OITPUCATL METOIh HCCNCAOBAHHA XJIOpHPOBAHHA H
cunpeucu Iporpavma Gakanaspuara; CBHHLOBBIX, LIMHKOBBIX PY/L, MONTHMETANLTHYCCKIHX X/IOPH10BO3TOHKH MPHMEHHTENBHO K NpoM3IBOACTBEHHEM
m:n TexHonorus TPy m1006OraTHMBIX PYA ). ' YCNIOBHAM;
METACR METAILTYPrHYECKOro Copepaxanne: JHCUHIUIMHA PAaCCMATPHBACT BOMPOCH Ymenwe: - BNANCTH NEPEAOBHIMH 1Y THBIMH METOAAMH
TEPMOAHH NpON3BOACTBA, COBPEMECHHOIO COCTOAHHA nepepaboTkH X/IOPHPOBAHHA H XJIOPHAOBO3TOHKH H NOMb30BATECA HMH
AMHYCCKO Xnopnanas KomnickcHoe TpyAH0060raTHMOTO ChIPEA, TEPMOMHAMHYECKOTO Ha ypOBHC, HCOOXOMMOM AN onecpaTHBHOTO H
o TEXHONOTHA i 30/0/30/55/12,5/ MCNONLIOBAHME CHIPbA B MOAE/HPOBAHHA H KHHCTHIH HIBNCHEHHA UBETHBIX ONTHMAJILHOT 0 PCUICHHA NPOHIBOACTBEHHBIX H
MOACTHPO | MepepaboTRH KB 5 225 3 LBETHON METAUTYpIHH META/UIOB METOAOM XJIOPHAOBO3OHKH H3 TEXHONOTHICCKHX 33134,
BAHHA 0 |NONAMCTALTHYCCK Mocrpexpesutui: Hayuno- Tpy0o060raTHMBIX PyA, XBOCTOB oboraumeHnus; Hasbikn: - BlaneTs PHIHKO-XHMHICCKHMH
ro HAHWA
:Hu'i:‘-nﬂ;“‘b Or0 CHIPbA MccnenoBaTeNbckas pabota E:émonormo XJIOPHAOBO3MOHOMHOTO 00KHra B nevax 3KOHOMEPHOCTAMH Ha CAMOM HOBOM YPOBHC 3 H
MarMCTpaNTa, MarmcTepexas| - - TpyGHaTHIX BPALIAIOLIMXCH neyeii ¢ Noy4eHHEM HCCie0BaHHA B 001aCTH INEKTPOMETALTYPIrHICCKHX
METANTYPT MCCEPTALNA, orapka; TEOPHIO, TEXHONOTHIO NOMYMEHHA H3 0rapkoB npoueccos: 0OKHTA, NNABKH.
HHCCKHX npodeccHoHanLHas KpeMHHiicONepKaLIHX (HepPOCTLIABOB. [Mo3sonseT Komnerennmn: - paboTaTs B KOMaHJE CNOCOGHOH
MpOLECCo AERTCALHOCTS NPHOGPECTH HABBIKH PaCETa XIOPHAC-BOIFOHOMHOTO pewaT: npodeccHoHANBHbIC 331aH B obnacTH
B 06MKHIa C NPHMEHEHHEM KOMTIBIOTEPHBIX NPOTPaMM. X/IOPH0BO3T OHOYHRIX ITPOLIECCOB.
Purpose: to acquire knowledge in the field of chloride |Knowledge: - know the methods of processing
technology for processing polymetallic raw materials  |polymetallic ores.
Module of (copper oxide, lead, zinc ores, polymetallic hard-to- - methods for the study of chlorination and chlonde
Modem Prerequisites: enrich ores ). distillation in relation to production conditions;
methods Bachelor's Degree Program: | Content: The discipline considers the issues of the Abilities: - possess advanced scientific methods of
of Technology of metallurgical | cyrrent state of processing of difficult-to-enrich raw chlorination and chloride distillation and usc them at the
thermodyn Chloride production, CO{"P'“" us¢ |materials; thermodynamic modeling and kinetics of level necessary for the rapid and optimal solution of
amic Technology of ChD 30/0/30/55/12,5/ of raw materials in extraction of non-ferrous metals by the method of production and technological problems,
modeling Processing JEC 5 25 B . nonferrous metallurgy  |chloride distillation from difficult-to-enrich ores, Skills: - possess physical and chemical laws at the newest
and Polymetallic Raw ’ Post-requisites: tailings of enrichment; technology of chloride-fired level of knowledge and research in the field of
mtensifica Materials Research work of a master's |firing in CS furnaces, tubular rotary kilns with the electrometallurgical processes: roasting. melting.
tion of student, including the  |production of a stub; theory, technology for the Competencies: - to work in a tcam capable of solving
metallurgi implementation of a master's | production of silicon-containing ferroalloys from stubs. professional problems in the field of chloride distillation
cal thesis, professional activity |Allows you to acquire the skills of calculating the processes.
processes chloride-sublimate firing with the use of computer
programs.
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KaaposBblii cnpaBoOYHHK

OHO Hanmenosanve |Hayunas| Hay4uHoe HayuHoe HanpagneHue
No Kadenpa CTeNeHb 3BaHHE
HOpaesa Hypuna| ®unocodus u K.(.H. HUctopus punocopun
AMHpOBHa IOpPHCNPYAEHLUHA
1
Makyn6ek HuoctpaHHbIi K..H. HccneposaHue Ka3axCKHX TOMOHHMOB
A3zamar A3BIK 4014
bonarbekynbi TEXHHYECKHX
2 CNeUHaIbHOCTEH
[lloman6aeBa [Tcuxonorus u CouxanbHas NCHXOMOTHA
AnemHpa cneuHanbHas K.T.H. JOLEHT
3| Opa3zanueBHa NneJarorMKa
KaneibekoBa CoBpeMeHHas O6mas negarorMka ¥ 3THONMEAAroruka
Acma neaaroruka JLMLH npodgeccop
4] AxmeroBHa TICHXONOTHS
buranoBa
Teoperuueckoe 000CHOBaHHE M CO3JaHHE TEXHONOMHH KOMMNIIEKCHOH nepepaboTkH NPHPOIHOrO
I'yneenpa MeTtannyprus K.T.H. NOLIEHT
ChIPBA W NPOU3BOACTBEHHBIX OTXOJOB
5| Asarynnaesna
Kaparaesa
accou. |Teopernueckoe 060CHOBaHHE W CO3[AHHE TEXHONOTHH KOMILIEKCHOH nepepaboTKH MPHPOIAHOrO
['ynenapa MeTtamunyprusa K.T.H.
npodeccop |cbipbs H NPOH3BOACTBEHHBIX OTXOA0B
6| EprewosHa
[lleBko BukTop Teopernueckoe 060CHOBaHHE H CO3JlaHHE TEXHONOTHH KOMIUIEKCHOH nepepaboTkH NPHPOIHOrO
" Metannyprus ILT.H. npodeccop
- Mmuxaiinosy CbIpbA H NPOM3BOJACTBEHHBIX OTXOAOB
AbGxaHoBa AcHs Teopernueckoe 060CHOBAHHE W CO3[JaHHE TEXHONOTHH KOMILIEKCHOH nepepaboTKH MPHPOAHOro
Merannyprus K.T.H. JOLEHT
8| CammaunosHa ChIpbS W MPOM3BOICTBEHHBIX OTXOJOB
Maxamberos
TeopeTnuyeckoe 060CHOBAHHE H CO3aHHE TEXHONOTHA KOMIUIEKCHOH nepepaboTKH MPHPOAHOTO
Kansikyn Merannyprus K.T.H. JOLEHT
CbIpbsi H NPOH3BOACTBEHHBIX OTXOA0B
9| AspbekoBuu




PELLEH3USA
HA KATAJION ICKTHBHBIX AHCUHTI/IHH
oGpasosaTtesbHoii nporpammbl 7TM07222 - «Merajnyprasi»
110 HAYYHO-NEAATOrnYecKomMy HANpaBJIeHHIO NOAroTOBKH
paspaGoraunoii B IOKY um. M. Aya3zoBa

KaTaJior 3JeKTHBHBIX JHCIUHMIUIMH N0 obpasosaTesbHoii mporpamme 7TMO07222 -
«Metannyprus» 1o HampasneHuio noarotopku 7M072 — «IIpoM3BOACTBEHHBIE U
obpabateiBatolke otpacin» paspaGotanublii  IIC kadenpoit «Metamtyprusy,
TpeHa3HaueH ISl 00yueHHUs MaruCTPaHTOB Hay4HO-TelarOr¥4€CKoro Hampab/IeHHA
noAroToBKH (2 roga), Ha 2021-2022 y4e6HbI# roa.

OcHOBHas Lienb o00pa3oBaTelibHOH TNporpaMmel «MeTamnyprud» - OCBOMTB
TeopeTHYecKHe 3HAHMS M NpPAKTHYECKHe HABBIKM B OONaCTH LBETHOH M 4EpHOH
meTaTyprad. Urto6bl  chopMHpOBaTh CBOIO 00pa3OBATENbHYIO TPAaEKTOPHIO,
MAarucTpaHT JOJ/DKEH OCBOMUTb BCE JAHCLMIUIMHBI BY30BCKOrO KOMIIOHEHT2 B
COOTBETCTBHM C Y4YeOGHBIM IUTaHOM, a TaKKe BbIOpaTh A H3YUeHHS M3 KaTalora
ONIHY M3 MpPEJIOKEHHbIX 00pa3oBaTeNbHBIX MpOrpaMM, a B COOTBETCTBHH C
ompeeNIeHHOM porpaMMoil HE0GX0IUMO BrIOPaTh JIEKTUBHBIE JHCIMILUIUHEL.

Karanor 2NeKTHBHBIX JOWUCUMIUIMH  HCIOJB3YeTCAd  MAaruCTpaHTOM IIpH
COCTAaBIE€HWM HWHAHBHIyanbHOro y4ebHOro IUIaHa, pa3pabaThiBaeMOro JHIHO
CTYZEHTOM O]l PyKOBOJICTBOM 3/IBaii3epa C y4eTOM HHAMBHIyaTbHBIX CIIOCOOHOCTEH
CTy/[leHTa, MEpPCIEKTHB €ro pocTa, NOTpeGHOCTeH phlHKa TpyAa M MPOH3BOACTBA. B
KaTajore INpeIaraloTcs MUCLUIUIMHBI, KOTOpBIE MO3BOJSIIOT CTy[€HTaM OCBOHTB
o0pa3oBaTesbHY0 IPOrpaMMy.

Kartanor 3MeKTUBHBIX IUCLHIUIAH MpeACTaBiseT cOOOH MnepedYeHb MTHUCLHIUIHH,
BXOAAIIMX B KOMIIOHEHT IO BBIOOpPY UL CO3JaHHS BO3MOXHOCTH THOKOro H
CaMOCTOATEJILHOTO  BCECTOPDOHHEr0  ONpefeNeHHs  TPaeKTOpHH  oOydeHHs
MarucTpanTta. Karajor 31eKTHBHBIX AMCLMIUIMH cocTaBineH mns OIT 7M07222 -
«Meramnyprus», y4MThIBas Bce o0Opa3oBaTelbHblE TpaekTopud. B karanore
AJIEKTUBHBIX IUCLMILIHH OTpPaXKAlOTCS IPEPEKBH3MTHI, IOCTPEKBHU3HMTEI, LEIb H
KpaTkoe COJep)KaHHe NHCLUIUIMHBI, BhIpabaThIBa€MblE KOMIIETEHLHMH MO KaXIOH
yueOHON AMCIMILUIMHE MOMIY/II0 KOMIIOHEHTa Mo BeIGopy. B kaTamore moaHocTsro
MOKa3aHbl Bce JJIEKTHBHBIE MNUCLHUIUIMHBI 0a30BOro M MNpO(HIMPYIOLIEro LIHKIA,
KOZbI JUCLIMILJIHH, KOJTHYECTBO KPEeAUTOB, pOopMaT JUCLMIUIMHBI, CEMECTP.

[Tpu hopmMupoBaHMM BapMaTHBHOM YacTH KaTajiora B LIEJIAX KOHKPETH3aLHH H
JOTIONHEHHS Ha0Opa KOMIIETEHIMH BBITYCKHHMKA OBUTH yUTEHbl OCOOEHHOCTH PBIHKA
TpyZa,  3amnpockl  paboTojatelei, MHEHHS BEYLIHUX CHeLHaIUCTOB
MeTauTyprudeckoi orpacnu Kasaxcrana.

B o6pasoBarensHOH mporpamMMe oOlas TPyAOEMKOCTb cocTaBuser 120
kpeautoB (KZ), u3 Hux: TeopeTHYeckoe oOyueHHe — 73 KpendTa, Iejarornyeckas
npakTHKa - 4 KpeOuTa, WccleloBaTelbCKas IpaKTHKa - 7 KpeAHTOB, Hay4HO-
McCileoBaTeNbCKass paboTa MaruCTpaHTa, BKIOYas IIPOXOXAEHHE CTaXHPOBKH H
BLINIOJIHEHHE MAruCTEPCKON AUccepTaluH — 24 KpeauTa M MTOroBas aTTecTalus -
12 xpeauTos.



[lpefcTaBieHHbIN  KATANOr JIeKTHBHBIX MMCLIMIUIMH BKIoYaeT 0a3oBbie M
npouIMpyloue AUCUMIUIMHBL Mojyjelt,  ornpejensioiime (yHIaMeHTAIIBHY O
TIOATOTOBKY MAarucTpanToB crietuasibHble  JIMCUMIUIMHBL,  CBA3AHHBIC
HETIOCPEICTBEHHO € IPOMBILICHHBIMKA  [POU3BO/ICTBAMM. HemasnoBakHO, 4YTO
MArHCTPaHTbl Pa3sBUBAIOT MPAKTUYECKHE HABBIKUA TP  U3y4YECHHM CrICUHATHHBIX
AUCLHTIIHH H OBJIaJIEBAIOT  OCHOBAMH TeXHOJIOrMYECKHUX [1pOLIECCOB,
TEXHONOTMUECKMMH  pacdeTaMd M TepMOJAMHAMMYECKMM  MOJETHPOBAHHEM
NPOU3BOACTBEHHBIX MPOLIECCOB.

Katanor no OIT 7M07222 - «Mertautyprusi» obecrieduBaeTcs MOCTOAHHBIM
KOHTpPOJIEM COBEpILEHCTBOBAHUS yueGHOro rnpouecca, OOHOBIEHHEM OIl, yuyebHoro
TIaHa, MpuBieYeHueM Bbicokoksanupuuupopantoro ITTIC.

Takum o6pasoM, kaTajor mo oGpa3oBaTesbHOH — Mporpamme TM07222 -
«MeTamnyprus» — TO3BOJSET 3HAYUTENBHO YIIyOUTh 3HAHMA M MPENOCTABIACT
MAarucTpaHTaM BO3MOXKHOCTh MpPHOOPECTH KOMIETEHLUHMHM MO HMHHOBALHOHHBIM
TEXHOJIOTHSAM B 00JIaCTH I[BETHOM, YEpHOM METAIUTyprui U MMEET HanpaBJeHHOCTE B
TMOATOTOBKE BBICOKOKB&HH(bHHHpOBaHHBIX clequaJucToB JJId }’IIOBJIETBOPBHHH

noTpebHOCTEH phIHKa TpyAa U paboTozarened s METAJUTypPrU4ecKOd U CMEKHBIX
OTpacieH.

"
O RNKEE X
s 80 C or s N

Ixyukabaes K.A.



PELLEH3US
HO KATAJIOT HJICKTUBHBIX JMCLUATITAH 10
oGpazonaTelibHOM Hporpamme TM07222 - «Metasutyprus»
1O HAYYHO-[C/IAr0rHYECKOMY HarpapieHHio MOJIrOTOBKH
paspaboTaHoN B 10 Ho-KazaxcTaHCKOM YHUBEPCHTETE
M. M. Aya3osa

PeueH3upyeMblii  KaTajaor JJCKTHBHBIX JMCLMIUIME 110 00pa3oBaTesbHOH
nporpamme 7M07222 - «Meramiyprus»  paspaboTaHHbIH [IIC kadeapoi
«MeTantyprusi», NpeiHasHaueH i oGyueHHsi MaruCTpaHTOB MO HArpaBleHHIO
[IOANOTOBKH - Hay4HO-Me/laroruieckoe, Ha HoBBI# 2021-2022 yue6Hbi# ro.

JlanHas ofpa3soBaTeibHas nporpamMma o koTopoil paspaboraH  KaTajor
3JeKTHBHBIX  JMCLMIUIMH  HampapleHa Ha  MOArOTOBKY BOCTPeOOBaHHBIX,
KOHKYPEHTOCIIOCOOHBIX ~KajpoB LA MeTaJlyprudecKoi OTpacin Pecry01uKH
Kasaxcrai B IOKY umMM.Ays3oBa, OCymecTBiAeTCsS B COOTBETCTBHH C
noTpeGHOCTAMY pbiHKA TPYJa W OPHEHTMPOBAHA Ha npHobpeTeHHe 00y4aroIUMHUC
npodecCHOHAIBHBIX KOMIIETEHIIHH, YCTAHOBJEHHBIX C ydC€TOM TepCIeKTHBHOTO
pa3sBHTHsS METaTypruyecKod OTPACIH. B 3HauMTeNbHOM CTENEHH PpeaTH3aluA
nporpaMMbl OpHEHTHPOBaHa Ha oGeclieueHre MPOM3BOACTBEHHBIMM KalpaMH B
06JIaCTH MEeTA/Typriid COOCTBEHHBIX HYXI kadenpsl «MeTammyprus», Kaxk i
peneHnss ydeOHoro mpouecca, TaK W I TIpOBENEHHS IKCIEePHUMEHTaTLHBIX
{CCIIeI0BaHu B paMKax, GUHAHCUPYEMBIX IO JIMHAH MOH PK Hay4HBIX IPOEKTOB.

JlaHHBIA KaTajaor JJIEKTUBHBIX QUCLUIUIMH IpeICTaBlsAeT coboil mnepedeHb
JMCLHMILIAH, BXOJAINMX B KOMIIOHEHT TIIO BBIOOpY ISl CO3I@HUs BO3MOXKHOCTH
'HOKOrO M CAMOCTOSTENBHOrO BCECTOPOHHETO OMpEACNICHNA TpaeKTOpHUH OOydeHHA
MarucTpaHTa. B Karajore 3MeKTHBHBIX JHCIMILITHA PacKpHITH LENb H KpaTKoe
cofiepyKaHye JUCLMIUTHHBI, OTPAKAIOTCA [PEpEeKBU3HTHI, MOCTPEKBHU3NTEI, 3 TAIOKE
oKa3aHbl OXKHMIaeMple Ppe3yJIbTaThl oOyueHus: 3HAHMsA,  YMEHHs, HABBIKH,
KOMIIETEHI[H MaruCTPaHTOB.

B kaTalor 3JIeKTHBHBIX AWUCUMIUIMH BXOAT GazoBble M TMPOQHIMPYOLIHE
JMCLMIUTHHEI MOJyJeH, KOTOpbIe ONPEACIIOT pyHIaMEHTANbHYI0 MOATOTOBKY
MATHCTPAaHTOB M CleluanbHble JAHCUMILIHHEL, CB3aHHBIE HEMOCPEACTBEHHO C
NPOMBILUIEHHBIMA  TIPOM3BOJCTBAMH. [Ipy 5TOM MAarkCTpaHThl ~ Pa3BUBAIOT
paKTHYECKUE HABBIKH TP  H3YdCHUU CHELMANBHBIX [IUCLHMIUIMH W OBNaAeBaloT
OCHOBAMH TEXHOJIOTHYECKHX POLECCOB M TEXHONOTHIECKUMA pacyeTaMH.

B kaTtajore 3JeKTHBHBIX AUCUIHIUIMH o61asi TPYAOEMKOCTb QIl cocTaBlseT
120 KpemuTOB, B TOM HHCIIE: TEOPETHIECKO® oOyueHue, nefarornieckas MpaKkTHka,
yccieoBaTeNIbCKas TMpaKTHKa, Hay4HO-HCCJIE0BATENbCKAs paboTa MarkCTpaHTa,
BKTIOYAs TPOXOXKIEHHE CTAXHPOBKM U BBIMOIHEHHUE MAarucTepCKOH AMCCepTalkH H
UTOroBas aTTecTalMs.

KaTtajjor oOnuMcaH B COOTBETCTBUHU C y4eOHBIM IUIaHOM o6pa3oBaTeNbHOH
nporpammbl  7MO07222 - «MeTtamnyprus», rie MoKa3aHbl dopmaT IMCLHUIUIHH:
JeKuuH, J1abopaTOPHBIE, NpaKTHYECKHE 3aHATHS, a TaKKe TEKYILHH,
npomesxyTodHblii CPC u CPCIL



B LeioM  KaTtanor MeKTUBHLIX JIMCHATIIHH, paspaGoTaHHbIA H peannyeMbii B
I0OKY um. M. Ays30Ba, criocoGerByer JOCTHKCHHIO JarUiaHupoBaHHbIX Lener B
pesynbrate O0ydeHus. Peuen3upyemblit - Katanor JIEKTHBHBIX JIACUMTUIAH 110
ofpa3zoBatelibHOil  nporpamMme TM07222 - «Meramtyprua», fpeAoCcTaBIAeT
MarmcTpanTamM BO3MOXKHOCTD BrIGOpa 6a30BbIX U MPOGUIMPYIOLIMX JIMCLIMTUIAH ¢
npuoOpecTH  KOMMNETEHUMH 110 UHHOBALMOHHBIM  TEXHOJIOTHAM B 001acTH

METAITYPIUM ¥ B JanbHeiieM MPUMEHATD CcBOM 3HaHMS HEMOCPEICTBEHHO TPH
paboTe B Pa3NUYHBIX OpraHH3aliaX.

[ naBHBIA HHXEHED

TOO "Tpuymd MMC" Koznubaes M.T.




