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Kipicne

DNEeKTUBTI TOHACP KaTalorbl OKBITYIBIH KpEeIUTTIK >Kyieci OoiibiHIIa
KYPacCTBIPbUIA b, DJICKTUBTI IOHEP KaTaJIOThl )KYWEIICHI'eH TaH1ay OOMBIHIIIA ITOHIEP
Ti31MIH OHE OJIap/AbIH KBICKA CUITATTAMACHIH KapaCThIPAIbI.

JIOKTOpaHT MaMaHJBIKTapJbIH MIHAETTI KOMIIOHEHT/>KOFaphl OKY OpPHBI
KOMITOHEHTIHIH TIOHJEPIH MEHIE€PYMEH KaTap, YCHIHBUIBIN OThIPFaH TaHAay OOWBIHIIA
MIOHJIEPl TaHIaIl adybl THIC.

DJIeKTUBTI MOHAEPAl TaHIay OOMbIHIIIA KeHec 3Baiizep Oepesi. OHbIMEH Oipre
noktopanT XKOX (OKeke oky xocmapbl) KypacTblpy YIIiH MMOHAEPre kKa30a HbICAHBIH
TOJITBIPAJIBI.

Kypmerti noktopanttap! bimiM 0epy TpaeKTOPHSCHIHBIH OipTYTaCThIFBIHBIH
oinacteipbutybl  Ci3lliH OoJjlalakra MaMaH peTiHJE KOciOW JallbIHBIFBIHBI3ABIH
JIEHIei1HEe BIKIAJ €TETIHIH €CTE€ CAKTaybIHbI3 KEPEK.

BBenenue

[Ipu kpeTUTHON TEXHOJIOTUU O0YUECHUS pa3padaThIBACTCS KaTaJIOT SJIEKTUBHBIX
JTUCLUUIUINH, KOTOPBIA TMPEJCTaBISIET COOOM CUCTEMAaTU3WPOBAHHBIA TEPEUCHb
JUCHUTUIMH KOMITIOHEHTA [0 BBIOOPY U COAEPIKUT KPATKOE UX OMMCAHHUE.

Hapsiny ¢ usydeHneM AMCHUIUIMH 00S3aTENHHOTO / By30BCKOI'O KOMITIOHEHTA,
JIOKTOPAHT JIOJIKEH BBIOPATH JJI U3YUEHUS TUCIUTIIMHBI KOMIIOHEHTA IO BHIOODY.

KoHcynbTanuu no BeIOOPY AJIEKTUBHBIX JUCIUIUIMH JIaeT 3/Baiizep. Bmecte ¢
HUM JIOKTOPAHT 3amoJIHAET (OpMY 3amucCH Ha JUCIUIUIMHBI JUisi cocTaBienus UYII
(MHAMBUAYATBLHOTO YUYEOHOTO IJIaHa).

VYBaxkaemble JOKTOpaHThl! BaXHO NOMHHMTB, YTO OT TOTO, HACKOJBKO
MPOJlyMaHHOW M 1esocTHOM OyaeT Bama oOpa3zoBarenbHas TpPacKTOPHs, 3aBUCHUT
ypoBeHb Bamieil npodeccuoHanbHOM MOArOTOBKH, KaK Oy IyIIero CueaiucTa.

Introduction

At the credit technology of education the catalog of elective disciplines which
represents the systematized list of disciplines of a component by choice and contains
their brief description is developed.

Along with the study of disciplines of the university component a doctoral student
must choose to study the disciplines of the elective component.

Advice on the choice of elective disciplines is given by the advisor. Together with
him, the doctoral student fills out an enrollment form for disciplines for drawing up
FTI (individual training plan).

Dear doctoral student! It is important to remember that the level of your
professional preparation as a future specialist depends on how thought-out and integral
your educational pathway will be.



CemecTp 0oiibIHIIA 3JIEKTUBTI MOHAEPAi 001y /

Pacnipe/iesieHue 3JIeKTUBHBIX THCHUILIMH M0 cemecTpam / Distribution of elective

COUISES by semester

[Monnin ataysl / HaumenoBanue nuciumminasl / The name of the discipline

Kpenurrep
caHbl /
Koma-Bo

KpeInuTOB/

Number of
credits

Axanemus
JIBIK
Ke3eH/
Axan
nepuon/
Academic
period

TeXHOTOTHUSIIBIK MallTHHATIAPIBI 931PJICY/IIH FRIIBIMH HET131epi /
HayuHbie 0CHOBBI pa3paOOTKH TEXHOJOTUIECKUX MAIIHH /
Scientific Basis for the Development of Technological

WuTemnektyainapl eHAIpICTIK xy#enep/
WuTemiekTyaibHbie TPOU3BOJICTBECHHBIC CHCTEMbI/
Intelligent Manufacturing Systems

Mamuna JKacay CajlaCblHJarbl YJIKCH I[epeKTepI[i TaJIAAy KOHC KaCaH/Ibl
HMHTEJUICKT /

Ananutuka 00JbIINX JAaHHBIX U I/ICKYCCTBGHHBIﬁ HNHTCJIJICKT B chepe
MaIIUHOCTPOCHHUS /

Big Data Analytics and Acrtificial Intelligence in the Field of Mechanical
Engineering

TexXHOTOrHsITBIK MalIMHAIAP IBIH TApaMETPIICPiH Heri3aey OOMbIHIIA
3epTTey oaicremeci /

MeTtoauka uccienoBaHuil 1o 000CHOBAaHUIO TAPAMETPOB TEXHOJIOTHYECKUX
MaIiuH /

Research Methodology for Substantiating the Parameters of Technological
Machines

OHEPKACINTIK HHKEHEPHS: 3ePTTEY JKIHE AaMbITy/
WunycrpuansHblii HHXUHEPHUHT: MccnenoBanus u pa3padborka/
Industrial Engineering:Research and development

MexaHHUKaJIBIK JKyHenaepaeri TMHaMHUKaJIbIK TPoLecCcTepIl 3epTTeYAiH
MaTeMaTUKaJIBIK HEeT137epi /

MareMmaTtudeckre OCHOBBI I/ICCJ'ICI[OBaHI/Iﬁ AUHAMHWYCECKUX ITPOLCCCOB B
MEXaHUYECKHX CHCTeMax /

Mathematical Foundations of Research of Dynamic Processes in Mechanical
systems

TexHUKaNbIK TUarHOCTUKA JKOHE Oy30aiThIH Oakpuiay/
TexHuueckas TMarHOCTHKA U HePa3pyIIAOIIMi KOHTPOJIb /
Technical Diagnostics and Non-Destructive Testing

MarvHa sxacayarsl JHEPrHs YHEMIEYII TeXHomorusuiap/
DHeprodGGeKTUBHBIC TEXHOJIOTUU B MAITHHOCTPOCHU U/
Energy Efficient Technologies in Mechanical Engineering

WHHoBanusuibIK xko0anapasl 6ackapy /
anaBneHHe HWHHOBAIIMOHHBIMU ITPOCKTaAMU /
Management of Innovation Projects




1. 1 oKy KbLIBIHA APHAJIFAH YJIEKTHUBTIK MOHAEP / DJIeKTUBHbIC JTUCHUILIMHBI 1151 1 roxa o0y4enus / Elective courses

for year 1

Texnonozuanvlk mawitunanapowt 23ipaeyoin evlvimu nezizoepi / Hayunsie ocnosvl paspadbomku mexnono2uueckux nawun / Scientific Basis for the

Development of Technological Machines

OKy maxcamol / Yueonas yenv/ Purpose

FBUIBIMHU 3€PTTEY OMICTEPi, 3epTTey MaTepHaIapbIiH
OJIIICY JKOHE OHJICY TOCIIEP1 JKOHE aJIbIHFaH OUTiMII
MPAaKTUKAIBIK JKYMBICTA KOJJAHY TYpajbl KociOu
OliM MeH ICKepIIKTI KaJBITACTBIPY, COHJai-aK
JKCIIEPUMEHTTEPAi ©3 OeTiHIle OpbIHAAY IKOHE

(hopMupoBanue POoGeCCHOHANBHBIX 3HAHUNA U YMEHHI
0 MeTomax
WU3MEpEeHHI 1 00pa0OTKH MaTepPUAIIOB UCCIICAOBAaHUHN U
MPUMEHEHUH TOJIyUYCHHBIX 3HAHUW B TPAKTHYECKOU
pabore, a

HAYYHBIX HCCIEAOBaHMK, crocobax

TAKXKC BI)Ipa6OTaTL HaBBIKH

formation of professional knowledge and skills
about the methods of scientific research, methods of
measurement and processing of research materials
and the application of the acquired knowledge in
practical work, as well as to develop skills of

OaiikanatelH (akTiepai JKalmbulay JaFabUIapblH | CAMOCTOSTEIBHOTO BBINOJNHEHUS 3KcnepuMeHToB u | independent execution of  experiments and
TYXKBIPBIMJIAY 000011eHuUsI Ha0II0AaeMbIX (PaKkTOB generalization of observed facts
Oxvimy namuoiceci / Pezyniemamot 00yuenus / Learning outcomes

Kypersi CITTI KeliH
oiTiMasymbLIap

— 1C-KMMBLJI CTPATETHUSACHIH 93ipiiey Ke3eHICPiH,
OHBIH iIiHAE TUPPIBIK OpTajaa jKoHE MPoOIeMabIK
JKaFaiiap bl ey 9iCTepiH alKbpIHIaY

- 3epTT€Y MEH 137ICHICTI OHTAMJIBI YOcIapiay
YIIiH FEUTBIMA-TEXHUKAJIBIK aKMapaTThl )KUHAY JKOHE
Tannay

- KOHCTPYKTOPIIBIK Ky’KaTTaMaHbl
JMadbIHIAyABIH ~ HETI3rl  Ke3eHiaepiH, kobanay
Ke3eHJIePiHiH Ke3eKTLIITiH, KYPacThIPY TCiuepi MeH
YKAOIBIKTHI KYPACTBIPY TOCUIAEPIH YCHIHY.

- TEXHOJOTHSUTBIK ~ KAOJBIKTHIH,  3aMaHayHu
KOHCTPYKIMSUIAPBIH KOHE OHBI KOJIZIaHY CcallallaphbiH,
XKaOJBIKTHl JTAMbIH/IAyFa apHAIFaH MaTepHaliap.ibl
JKOHE OJIap/bl TaHJIAy bl TAIJAY.

- 1C-KMMBUT CTPATETUSICHIH 93ipJiey Ke3eHepiH,
OHBIH imIiHAe MUQPIIBIK OPTaaa JKOHE MPOOIeMAaIBIK
JKaraiiap il eIy 9iCTePiH alKbpIHIaY

asiIKTaraHHaH

IHocae
o0yuarwouuecsi Oyayr
— OTIPEAENATE ATAIBI Pa3paOdOTKU CTPATETHH IECHCTBHH,

— OpCACTABJIATH

YCnnemnoro 3aBEpUHICHUSA

Kypca

B TOM YHCJIEC B LHU(PPOBOW Cpele, U METObI PEIICHHUS
NpOOJIEMHBIX CUTYaIUH

—co0uparh W aHAIM3UPOBATh HAYYHOTEXHUUYECKYIO

MHQOPMALMIO A  ONTHUMAJIBHOTO IJIAHWPOBAHHSA
MCCIICIOBAHUS M N3bICKAHUS

OCHOBHBIE  JTalbl  MOATOTOBKH
KOHCTPYKTOPCKOM  JTOKyMEHTAI[MH,  OYepEeIHOCTb
9TAIOB MIPOEKTUPOBAHUS, IPUEMbI KOHCTPYUPOBAHUS U
MOJXO0/1bl K KOHCTPYHPOBAHHUIO 000PY1OBaHUSL.

— QHAJTM3UPOBATHT COBpPEMEHHbBIC KOHCTPYKIHH
TEXHOJIOTHYECKOTO 000pyIOBaHHUs M OO0JIACTH €ro
IIPUMCHCHUA, Marcpualibl JUIIsL HU3T0TOBJICHUS

000pyIOBaHMS U HX BBIOOP.

— ONpCACTIATH 3TAllbI pa3pa60TKH CTpaTeruun ,Z[eﬁCTBPIfI,

B TOM 4rciie B IIU(POBO cpejie, U METOJbI peIleCHUS
MPOOJIEMHBIX CHTYAIHH

After successful completion of the course,
students will be

determine the stages of developing an action
strategy, including in the digital environment, and
methods for solving problematic situations

collect and analyze scientific and technical
information for optimal planning of research and
research

to present the main stages of preparation of design
documentation, the sequence of design stages,
design techniques and approaches to the design of
equipment.

analyze modern designs of technological
equipment and its applications, materials for the
manufacture of equipment and their choice.
determine the stages of developing an action
strategy, including in the digital environment, and
methods for solving problematic situations

Kypcmuiy Kbickawa mazmynst / Kpamkoe codepacanue kypca/ Course summary

3amMaHayd TEXHOJIOTHUSIIBIK MalIWHAIap. OHIMHIH
OMIpJIIK UKl  JKOHE  OHIMre  KOWbLIATHIH
SKOJIOTHUSJIBIK Tajanrtap. BUTIMHIH TEXHOJOTHSIIBIK
0a3achlH KaJblNTAcThIpy. MaluHamapslH canachl

CoBpeMeHHbIe TEXHOJIOTHYECKHE MaITHHEI.
Ku3HeHHBIN [UKI W3Oeaus W DKOJOTHMYeCKHue
TpeOoBaHM K W3JIENIO. dopmMupoBaHue
TEXHOJIOTMYECKOM  Oa3pl  3Hanumi. KauectBo H

Modern technological machines. Product life cycle
and environmental requirements for the product.
Formation of a technological knowledge base. The

guality and reliability of the machines.
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MEH CeHIMAUIr. TeXHONOTHSIIBUIBIK KOHCTPYKITUSL

HaJCXKHOCTh MalllWH. TexHOJIIOrHYHOCTh KOHCTPYKIIUN

Manufacturability of the machine design. The

MamnHagap. MammnHa OeJjImIeKTepiHiH camachiHa | MamuH. Bimsawe TtexHomorun wmsrotosienust Ha | influence of manufacturing technology on the
OHIIpIC  TEXHOJNOTHACHIHBIH  ocepi.  MKemii | KauecTBO Jeraneit MAIIIHH. I'ubkoe | quality of machine parts. Flexible automated and
aBTOMATTaHIAbIPBUIFaH JKOHE KOMITBIOTEPJIIK | aBTOMAaTU3UPOBAHHOE 51 KoMmmbploTepHoe | computer integrated production. Automation of
MHTETpallMsIaHFaH  eHaipic. MammHa jkacay/Iarbl | HHTETPUPOBAHHOE  MPOM3BOACTBO.  ABTromarm3aius | design in mechanical engineering.  Virtual
xobamay sl ABTOMATTaHIBIPY. Bupryanasl | mpoekTHpoBaHMs B MamiMHOCTpoeHMH. Bupryansusie | technological machines and virtual production
TeXHONOTHSIBIK ~ MallMHAIAp JKOHE BHUPTYAIIbI | TEXHOJOIHYECKHE MalIuHbI u BUPTYyaJIbHOE
OHJIIpIC MIPOU3BOJICTBO.
bazoapnama scemexuiici / Pyxkoeooumens npozpammul/ Programme manager
Kypmanos A.K. | Kypmanos A.K. | Kurmanov A. K.




Humennexmyanoviondipicmik scyiienep / Hnmennexmyansusie npouszsoocmeennsie cucmemnt / Intelligent Manufacturing Systems

Oxy maxcamol / Yueonasn yenv/ Purpose

WnTennexTyanabl OHIOIPICTIK XyHenepai  Kypy,
KYMBIC ICTE€Y JKOHE JAaMBITY KaFHIaTTaphbl TYypasbl
KYHem  TYCiHIK  KalbIlITAacThIpY,  COHIak-ak
OHEPKACITITIH HQPIBIK TpaHCHOPMAITHSICHI
YKarTalbIHAA )KOFaphl TEXHOJOTUSIIBIK, OeHIMIIEeTICTIH
JKOHE 6©31H-031 OKBITaTBhIH OHAIpicTepai jkobanay,
€HT13y JKOHE OHTAMTaHIBIPY YIIiH KaKETTI FBUIBIMHU
MOHE 3ePTTEY KY3bIPETTEPiH JaMBITY.

CdopMupoBaTH CHCTEMHOE MPEACTABICHHIE O TIPUHITHIIAX
MOCTPOCHUs,  (DYHKIMOHUPOBAHUS U Pa3BUTHUS
WHTEIUICKTYaIbHBIX TIPOU3BOJICTBEHHBIX CUCTEM, a TAKIKE
pa3sBUTHE HAYYHBIX M UCCIIE/IOBATEIILCKUX KOMIICTCHIINH,
HEOOXOMUMBIX JIISI MPOSKTHPOBAHUSI, BHEIPECHUS U
ONTHMHU3AIUU BBICOKOTCXHOJIOTHYHBIX, aNalTUBHBIX U
€aMOO0YYarOIINXCS TIPOU3BOJICTB B YCIOBUSIX MU(DPOBOH
TpaHcHOPMAIIUH TPOMBIIIIIICHHOCTH.

To develop a systematic understanding of the
principles of design, operation, and evolution of
intelligent manufacturing systems, as well as to
enhance scientific and research competencies
required for the design, implementation, and
optimization of high-tech, adaptive, and self-
learning production systems under conditions of
industrial digital transformation

Oxbimy namuoiceci / Pezynemamot 00yuenus / Learning outcomes

Kypersi CITTI KeliH
oiTiMasymbsLIap

- TexHONOTHSIIBIK MallMHANAPIABIH MapaMeTpIIepiH
HeTi31ey KOHE oJNapAbIH JMHAMHUKAITBIK
CUMaTTaMaNapblH  3€pTTey  apKbUIl  Kypmelni
HIDKEHEPITIK IIeNTiMAepai CBIHA TYPFBIOAH Tajljarl,
OPBIH/IBI CHHTE31H JKY3€re achIpy;

- Kypmeni wmxeHepnik MiHAETTEepHAl WIENTy >XOHE
OHMIPICTIK  THIMAUIIKTI  apTTBIPy  MaKcaThIHIA
KacaH/Ibl MHTEIJIEKT TEXHOJIOTHSUIApPbl MEH YJIKEeH
JIepeKTep/Ii Taliay KypaiJlapblH Naijanany;

- KoraM MeH 6HEpKoCINTiH TYpakThl JamMybIHA
OarpITTa]IFaH  FBUIBIMU-MHXCHEPIIK  IIeIIiMaepIi
a3ipJyiell OTBIPHIN, IOHAPANIBIK KoOajmapra OelceH/I
KATBICY.

asiIKTaraHHaH

Ilocie ycnemHoro 3asepuieHnst Kypca odydaroniuecst
oyayr

- OCyIIEeCTBIIATh KPUTUUCCKHI aHATU3 U 000CHOBAHHBIN
CHHTE3 CJIOKHBIX WH)KEHEPHBIX PELICHUH, C aKIIEHTOM Ha
moxdoOp MmapaMeTpoB TEXHONIOTHMUYECKUX MAallWH |
WCCIIEIOBAaHNE UX JHHAMUYECKIX XapaKTePUCTHK;

- Mcnionp30BaTh TEXHOJIOTUH UCKYCCTBEHHOTO
WHTEIUICKTa U aHATN3 OOJBINNX JAHHBIX JUTS PEIICHUS
CJIOXHBIX WHXCHEPHBIX 33/1a4 U OTNITUMHU3AIIIU
MPOU3BOJCTBEHHOH 3 (HEKTHBHOCTH.;

- OcymecTBiarh yd4acTueé B MEXIHUCHUIUIMHAPHBIX
MpoeKTax W pa3padaTblBaTh HAYYHO-UHKCHEPHBIE
pelIeHusi, OpUEeHTUPOBAHHBIE HAa YCTOHYHMBOE pPa3BUTHE
00IIIeCTBa U IPOMBIIIICHHOCTH. |

After successful completion of the course,
students will be

- Conduct critical analysis and well-founded
synthesis of complex engineering solutions, with
a focus on selecting parameters of technological
machines and  studying their  dynamic
characteristics;

- Apply artificial intelligence technologies and big
data analytics to solve complex engineering
problems and optimize production efficiency;

- Actively participate in interdisciplinary projects
and develop scientific and engineering solutions
aimed at the sustainable development of society
and industry.

Kypcmuiy Kpickawa mazmynwt / Kpamkoe codepcanue Kypca/ Course

WnTennextyanabt OH/IIPICTIK KyHenepin
TY)KBIPBIM/IAMACHI: JBOJIIOLUACH JKOHE 3aMaHayH
ypaicrepi. Ouepkacinti nudpranaepy: Industry 4.0
napagurmacel  koHe  Industry  5.0-re  kemry.
WHuTenmnexTyaaapl  OHAIPICTIH  apXUTEKTypachl:
KOMIIOHEHTTEpI, JeHreinepi JKOHE e3apa
OaiinmanpicTapel.  OHzipicteri  KuMOephU3HMKATBIK
KyHedaep: Kypy OKOHE KOJJaHy IPHHIUITEPI.
WuTennexTyaaabl eHMIPICTIK KyHenepaeri 3aTTap
uarepHeri  (IoT). Uudpneik eri3:  eHmipicTik
HbICAHJAp/Ibl MOJICJIb/ICY JKOHE OacKapy. OHIIPICTIK

Konnenuus WHTENIEKTyalbHBIX  MPOU3BOACTBEHHBIX
CHUCTEM: DJBOJIIOLIMA W  COBPEMEHHbIE  TPEH/IBI.
[udpoBusaius TpoMbIIUICHHOCTH: mapaaurma Industry
4.0 wu mepexog k Industry 5.0. Apxurekrypa
WHTEIUIEKTYaTbHOTO  TPOM3BOJCTBA:  KOMITOHEHTHI,
ypoBHM M B3auMocBs3u. Kubepdusnudeckue cuctemsl B
MIPOM3BOACTBE: MPHHLHUIIEI TOCTPOECHUS U NPUMEHEHUS.
Wnrtepuer Bemeit (IoT) B HWHTEIIEKTyalbHBIX
MPOM3BOACTBEHHBIX cucTeMax. LludpoBoi ABOWHUK:
MOJICTIMPOBAaHNE M YIPABICHHE IPOU3BOJICTBEHHBIMU
oObpekramMu. VCKyccTBEHHBIH HMHTEUIEKT W MAITHHHOE

summary
Concept of Intelligent Manufacturing Systems:
Evolution and Modern Trends. Industrial

Digitalization: The Industry 4.0 Paradigm and the
Transition to Industry 5.0. Architecture of
Intelligent Manufacturing: Components, Levels,
and Interconnections. Cyber-Physical Systems in
Manufacturing:  Principles of Design and
Application. Internet of Things (10T) in Intelligent
Manufacturing Systems. Digital Twin: Modeling
and Control of Production Assets. Artificial
Intelligence and Machine Learning in Production
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npouecTepai backapyIarsl )KacaH bl HHTESIUICKT KOHE
MaITHHAIBIK OKBITYy. VHTEUIeKTyamapl ©HIipiCTeri
yiken nepekrep (Big Data) sxone ananurnka. Mkemi
XoHe OeHimMIenTim eHaipicTiK Xyienep: Oenricizmik
XKargaiteiHaarel Oackapy. MHTemnekTyanasr eHmipic
KOHTEKCTIHAETI aBTOMATTaHIBIPY JKOHE
poOoTTaHbIpy. AKNApATTBIK HWHTETPAIMs JKOHE
XKyHenep apacblHIarbl e3apa opekertecTik: ERP,
MES, SCADA. IIporHo3aplK TEXHHUKAJIBIK KbI3MET

KOpCeTy JKoHE JKaOOBIKTBIH KYHIH  Oakpuiay.
WnTennextyanabl OHIPICTIK KyHenepaeri
KuOepKayirci3iik ~ XoHe  JepeKTepli  Kopray.

HHTemIeKTyanasl eHAIpICTET1 TYPAKTHI JaMy KoHE
SHeprus TuiMauliri. WHTEIIeKTyanabl eHIIpiCTiK
KyWenep  caJachlHIArbl  3aMaHayd  FBUIBIMH
3epTTeyJep MEH JIaMy TepCIeKTHRAIAPHI

oOydyeHHEe B  YNpaBICHUU  TPOU3BOJCTBEHHBIMU
nporeccamu. bonpmme gannapie (Big Data) u anamuTika
B HMHTCJUICKTYaJlbHOM  IPOU3BOJACTBE. [ WOKHe W
aJIaNTUBHEIC IPOU3BO/ICTBCHHBIE CUCTEMBI: YITPABIICHUE B

YCIOBUSIX ~ HEONPENEeNEHHOCTH.  ABTOMAaTu3amusi U
poboTuzanus B  KOHTEKCTE WHTEJUICKTYaTHbHOTO
npou3BoAcTBa.  WH(popManuoHHas  MHTErpanus U

MexcuctemHoe B3ammojericteue: ERP, MES, SCADA.
[Iporao3Hoe TexHHYecKoe 00CITyKUBaHNE 1 MOHUTOPHHT
cocTossHMSI  oOopymoBaHWsA. KubepOe30macHOCT W
3alIuTa JTAHHBIX B WHTEIICKTYaIbHBIX
MIPOU3BOACTBEHHBIX CHUCTEMaX. YCTOMYMBOE PA3BUTUE U
3HepProdPHEeKTHBHOCTD B HHTEJUICKTYaJTbHOM
IMPOU3BOJICTBE. COBpeMeHHBIC Hay4YHbIC UCCIICAOBAaHUA U
TMEPCICKTHUBLI Pa3sBUTUA HUHTCIIJICKTYaJIbHBIX
MTPOU3BOACTBEHHBIX CHCTEM

Process Management. Big Data and Analytics in
Intelligent Manufacturing. Flexible and Adaptive
Manufacturing Systems: Management under
Uncertainty. Automation and Robotics in the
Context of Intelligent Manufacturing. Information
Integration and Interoperability: ERP, MES,
SCADA. Predictive Maintenance and Equipment
Condition Monitoring. Cybersecurity and Data
Protection in Intelligent Manufacturing Systems.
Sustainable Development and Energy Efficiency
in Intelligent Manufacturing. Contemporary
Scientific Research and Development Prospects
in Intelligent Manufacturing Systems.

bazoapnama scemexuiici / Pykosooumens npozpammut/ Programme manager

Kypmanos A.K.

| Kypmanos A.K.

Kurmanov A. K.




Mawuna >cacay canacvlHoazl yaKeH 0epeKkmepoi mauioay HeaHe Heacanowvl unmenyiekm / AHaIumuKka 60abuux OAHHLIX U UCKYCCHEEHH LI UHMENIeKM 6
cghepe mawmunocmpoenus / Big Data Analytics and Artificial Intelligence in the Field of Mechanical Engineering

Oky makcamot / Yueonasn yenwv/ Purpose

TeXHONOTHUANBIK ~MalllMHAJIAD MeEH KaOJBIKTapabl
kobanayapl, TalanaHyabl JKOHE OJapFa KbI3MeET
KOpceTylli Koca alFaHna, MallliHa jKacayJarbl
FBUIBIMU-TEXHUKAJIBIK MIHJCTTEP/I ISy YIIH YIKEH
JICPEKTEp AHAIUTUKACHIH KOHE JKACAHJbl MHTEIIICKT
omicTepiH KoimaHy OOWBIHINA >KYHemik OiriM MeH
MPAKTUKAIBIK JAFIbUIAP]IbI KATBINTACTHIPY.

ChopMHUpOBATh CHCTEMHBIC 3HAHUS U MTPAKTUICCKUE
HABBIKH 10 TIPHMEHEHHIO aHATUTHKH OOJIBIITHX JaHHBIX
M METOJIOB HCKYCCTBEHHOTO MHTEJUICKTA JUIsl PEIICHHUS
HAYYHO-TEXHHUYECKUX 33724 B MAITHHOCTPOCHUH,
BKJIFOYAsl IPOEKTHPOBAHHUE, IKCILTYaTAIUIO U
00CTy)KHBaHUE TEXHOJIOTHYECKUX MAIIINH U
000pyTOBaHMsI.

To develop system knowledge and practical skills
in the application of big data analytics and
artificial intelligence methods to solve scientific
and technical problems in  mechanical
engineering, including the design, operation and
maintenance of technological machines and
equipment.

OKbimy

namudiceci / Pezynbmamot 00yuenus /Learning outcom

€s

KypcTbl caTTi asiKTaraHHaH Keifin 6iniManymbsliap
- MammHa jxacay XaOIBIKTapBIHBIH ©OMIPIIK UKL
MIpOIIeCiHIe alpIHFaH  MOJIMETTEpHiH  YJIKCH
MaCCHUBTEPIH TaJlJiay JKOHE TYCIHAIPY.

- JlepekTepai eHjey, BU3yalH3alUsUIay KOHE Taiaay
VIOIH ~ 3aMaHayd  OUQPIBIK  Kypaagap  MeEH
iatdopmaiapabl KOJIJIany.

OHuipicTik TpouecTepli OHTAWIAHABIPY KOHE
JKAOJBIKTHIH TEXHHUKAJIBIK KaFmalblH OoJpKay VIMiH
MaIIMHAJIBIK ~ OKBITY JKOHE JKacaHJbl HMHTEIUICKT
AITOPUTMJIEPIH KOJIJIaHy.

- MammHa jxacay JKyHenepiHiH CeHIMALIri MeH
THIMIUTITIH apTTBIpy YIOiH OUQPIBIK eri3ep MeH
WuTennextyanapl Oakbuiay KyHeNIepiH a3ipiiey JKoHE

KOJIJIaHy.
- OHepkaciNTIK  Keicrep  HeriziHAe  LUQPPIBIK
TEXHOJIOTHSUIApJbl  CHTI3YAIH THIMIUICIH Oaranay

KOHE ONapibl FHUIBIMHU JKOHE OHJIPICTIK MpaKTHUKaFa
Oeliimaey OOMBIHIIA YCBIHBIMAAP 33ipIiey..

Iocue yCIeLIHOT O 3aBeplIeHHs Kypca
o0yuaronruecst OyayT
AHanM3MpoBaTh W UHTEPIPETHPOBATH OOJBIINE

MacCCHUBBI JaHHBIX, MOJIy4acMbIX B mpounecce
KH3HEHHOTO [UKJIa MAaIIHHOCTPOUTEIHHOTO
o0opymoBaHwsL.

- [lpumenATs coBpeMeHHbIC IU(POBBIC HHCTPYMEHTHI U
w1aThopMel U 00pabOTKH, BU3yalH3allui U aHaIn3a
JAHHBIX.

- Ucnonp30BaTh anropuTMbl MAlIMHHOTO OOY4YeHHS U
HCKYCCTBEHHOTO  WHTEJUIEKTa JUIi  ONTHMHU3AINN
MPOM3BOJCTBEHHBIX MPOLECCOB M IPOTHO3UPOBAHMS
TEXHUYECKOT'O COCTOSHUSI 000PYJOBAHMUS.

- Pa3pabareiBaTh U IPUMEHSTH U(PPOBBIC TBOMHUKU U
WHTEJUIEKTYalbHbIE  CHCTEMBl ~MOHHTOpPHHTA  JUIS
MOBBILIEHUST  HAAEKHOCTU 3¢ GEeKTUBHOCTH
MAaIIHHOCTPOUTENLHBIX CHCTEM.

- OuenuBath 3()(QEKTUBHOCTh BHEAPECHUS IH(PPOBBHIX
TEXHOJIOTHM HA OCHOBE IPOMBILIUICHHBIX KEHCOB W
pa3pabarbiBaTh pPEKOMEHAALMM MO WX aJanTalud B
Hay4HOW U IPOU3BOJCTBEHHOMN MPAKTHKE. .

u

After successful completion of the course,
students will be

- Analyze and interpret large amounts of data
obtained during the life cycle of machine-building
equipment.

- Apply modern digital tools and platforms for
data processing, visualization and analysis.

- Use machine learning and artificial intelligence
algorithms to optimize production processes and
predict the technical condition of equipment.

- Develop and apply digital twins and intelligent
monitoring systems to improve the reliability and
efficiency of engineering systems.

- Evaluate the effectiveness of the introduction of
digital technologies based on industrial cases and
develop recommendations for their adaptation in
scientific and industrial practice..

Kypcmuiy kpickawa mazmynot / Kpamxoe codepacanue xkypca/ Course

summary

MamuHa xacayaslH HTUQPIBIK TpaHChOpMaLUsICHIHA

Kipicme. ©OwHepkacinTi uudpranaspy. HWHmyctpus
¥roimbl  4.0.  WmkeHepiik — KyHenaepAeri  YIKeH
nepekrep. Jlepektep Kke3mepi, aKmaparThl JKUHAY,

cakray JxoHe eHuey. Jlepekrepmi Tammay omictepi.

Beenenue B UQPOBYIO TpaHchOpMaLUIo
MamHocTpoeHus. LnppoBuszanns mpoMbIILIICHHOCTH.
[onstne MWaayctpum 4.0. bonpmme ngaHHble B
WH)XEHEPHBIX cUcTeMaX. VICTOYHMKM HIaHHBIX, cOop,

XpaHeHue u 06paboTka nHpopmanmu. MeTonpl aHaIM3a

An introduction to the digital transformation of
mechanical engineering.  Digitalization  of
industry. The concept of Industry 4.0. Big data in
engineering systems. Data sources, collection,
storage, and processing of information. Methods
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CrarucTukanslk Tanjaay, OeiiHeney oficTepi, yakKbIT
KaTapjapblH OHJEY Herizmepi. MammHa jkacaymgarbl
MamuHanbIK  OKBITY JKOHE JKacaHAbl WHTEIJIEKT.
Herizri Anroputmaep: perpeccus, KIKTEY,
KJIacTepIiey, HeHpoHIbIK xeminep. XKarmait GoWbIHIIA
00IDKaMTBI TaJI/Iay KOHE TEXHUKAIBIK KBI3MET KOPCETY.
CanppIK erizzuep: TYKBIpbIMAAaMa, COYJET, KOJAaHy.
Onnuipicrik KyHenepain HHTEIIEKTYal bl
MouuTopuHTi. Kypanmzap men mrardopmanap.

JTAaHHBIX. Cratuctuueckuit aHaIu3, METO/IbI
BHU3yaJIM3aIlH, OCHOBBI 00pabOTKH BPEMEHHBIX PSIIOB.
Mammanoe obOydenne w MU B MammHOCTpPOCHUH.
OCHOBHBIC QJITOPUTMEBL: pErpeccus, KiaccupuKaius,

KjacTepu3aiusi, HEHUpoHHbIe ceTU. [IpeauKTUBHAA
AHAINTHKA W TEXHUYECKOe OOCITy)XKMBaHHE IO
cocrosHuipo. [ludpoBbie  NBOWHUKHU:  KOHIICTIIUS,
apXUTEKTypa,  MNpuUMeHeHue.  VIHTelIeKTyalbHbII
MOHUTOPUHT MIPOU3BOICTBEHHBIX CUCTEM.

WucTpymenTs! u maat(opmel.

of data analysis. Statistical analysis, visualization
methods, fundamentals of time series processing.
Machine learning and Al in mechanical
engineering. Basic algorithms:  regression,
classification, clustering, neural networks.
Predictive  analytics and  condition-based
maintenance. Digital twins: concept, architecture,
application. Intelligent monitoring of production
systems. Tools and platforms.

bazoapnama scemexuici / Pykosooumens npozpammet/ Programme manager

Kypmanos A.K. |

Kypmanos A.K.

Kurmanov A. K.
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Texnonozuanvlk mawiunanapowvly napamempJiepin nezizoey ooitvinuia 3epmmey aoicmemeci / Memoouka uccied06anuii no 000CHOBAHUIO RAPAMEMPOE
mexnonozuueckux mawun / Research Methodology for Substantiating the Parameters of Technological Machines

Oxy maxcamol / Yueonasn uenv/ Purpose

Fruieivu 3CPTTCY AarAbLIAPbIH KAJIBIIITACTHIPY.

q)OpMI/IpOBaHI/IG HaBBIKOB Hay4YHOI'O
HNCCICOOBaHM.

Formation of scientific research skills.

Oxbimy namuoiceci / Pezynemamot 00yuenusn / Learning outcomes

Kypersi CITTI
oiriMmanymbuiap

asiKTaraHHaH

- Fouteivu 3eprreynepaid 3aHAapbl MEH TEOPUSIIApBIH

KOJIaHy;

- 3eprTey omicTeMelnepi MEH 9JiCTEMENICPIH OJap/IbIH

TYPpJIepi MeH KOJIJaHy IIapTTapbIH MaiIataHy
- 3eprrey  OaFbITBIH  TaHAAY[bI
AKCTIEPUMEHTTEP Il 63 OCTIHIIIE OPbIHAAY

- ANBIHFaH 3€pTT€y HOTIDKENEPIHIH TEeXHHUKAIBIK,
HKOHOMHUKAJIBIK JKOHE MAaTEMATHUKAIBIK eCENTeyJepiH

KYpri3y; OalikanateiH (hakTiiepl sKaumbuiay
- Feuteivu 3eprTeynepne KoMnbroTepiepal naiinanany;
3epTTey HOTIDKEIEePiHEe aBTOPIIBIK KYKBIKTBI KOpFayia

Kelin

HeTi31ey,

IMocne  ycmemrHoro  3aBepuieHHsl — Kypca
o0yuarouquecst OyayT

-IlpumensaTs  3akOHBI M TEOPUH  HAYYHBIX
HCCIICI0BAHUI;

-Ucnonp3oBate  METOOONOTMM W METOIMKHU

WCCIIEA0BAHUN MX BUZIBI M YCIIOBUS IPUMEHEHUS
-000CHOBBIBATH BHIOOP HAIPABIICHUS UCCIIEOBAHIN
CaMOCTOSITENHHO BBIMOJIHATH 3KCIIEPUMEHTHI
-IIpoBoanTs TEXHWYECKHE, OJKOHOMHYECKHE W
MaTeMaTHYECKUE pacdeThl OTyYEHHBIX PE3yIbTaTOB
WCCIIeIOBaHMA; 0000IeHIs HaOMoIaeMbIX (DAKTOB

- Ucnonp3oBate OBM nipu Hay4HBIX UCCIIEIOBAHUSX;
B 3alllUTe AaBTOPCKHX IIpaB Ha pPe3yJbTaThl
HCCJIEIOBAHUI

After successful completion of the course, students
will be

-Apply the laws and theories of scientific research;

-To use research methodologies and methods, their types
and conditions of application

-to justify the choice of the direction of research,
independently perform experiments

- To carry out technical, economic and mathematical
calculations of the obtained research results; generalization
of the observed facts

- Use computers in scientific research; in copyright
protection of research results

Kypcmoiy kvickama mazmynst / Kpamkoe codepacanue kypca/ Course summary

Kipicnie Mmamangap/s1 qaspiayaarsl IOHHIH pelli MeH

MaHb3BL TepMuHaepain rinoccapuiti. [loHHIH moHI,
MakcaThbl MEH MIHJETTEpI, OJIapJbIH MallliHa Kacay
caJIaChIHBIH TIpoOJIeMaiapbIMeH OalIaHbIChl. T'bUIbIM
MEH FBUIBIMU OWJIbIH JaMYBIHBIH KBICKAIA TapUuXu

OUepKi JKOHE ONApIBIH HEri3ri Ke3eHaepi. MamuHa

JKacayJarbl MHHOBAIIHsIAP.

FoueimMu 3epTTeynepliH oficHaMachl, 9icTepi MeH
Kypalgapbl.3epTTeyiepai Kocmapiay. TeopHsuIbiK
YKOHE IKCIIEPUMEHTTIK 3€pPTTEyJIEp KYPri3y.

BBenenne. Poib ¥ 3HaueHHWE OUCHMIUIMHBL B
MOJITOTOBKE crienuanucToB. [ moccapuii TepMUHOB.
[IpeamerT, nens 1 3aa9u JUCITUTUIMHEI, UX CBS3b C
po0JieMaMu OTPaCu MalInHOCTpOoeHus . Kparkuii
HUCTOPUYECKUN OYEePK Pa3BUTHS HAYKUA M HAYYHOU
MBICJIM M HX OCHOBHBIE J3Talbl. MHHOBaluu B
MaITHHOCTPOCHUH. METOONIOTHSI, METOIBI U
CpelcTBa HAy4YHBIX UccienoBanmii.llnannposanne
uccienopannii. llpoBeneHne TeopeTHYECKUX U
IKCIIEPUMEHTAITBHBIX MCCIICIOBAaHUH.

Introduction The role and importance of discipline in the
training of specialists.Glossary of terms. The subject,
purpose and objectives of the discipline, their connection
with the problems of the engineering industry. A brief
historical sketch of the development of science and
scientific thought and their main stages. Innovations in
mechanical engineering.

Methodology, methods and means of scientific
research.Research planning. Conducting theoretical and
experimental research.

bazoaprama ncemexuici / Pykosooumenv npozpammut/ Programme manager

Kypmanos A.K.

|

Kypmanos A.K.

Kurmanov A. K.
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Onepkacunmix unscenepus: zepmmey sncane oamormy / Huoycmpuansustii unscunupune: Hecneoosanus u pazpaoomra |

Industrial Engineering: Research and development

Oxy maxcamol / Yueonasn yenv/ Purpose

OnpipicTIK TporecTep MeEH IKyienepai Tanaay,
MOJIENIBACY KOHE OHTAMIaHIBIPY 9ICTEPiH MEHTepY,
JEpeKTepre HEri3ACNTeH OHMIPICTIK MeIiMaepIiH
TUIMJUTITIH O0JDKaY JKoHe Oaranay oliCTepiH 3epTTey,
3aMaHayd UUAQPIBIK TEXHOJOTHUSIIApAbl KOJJaHa
OTBIPHII, 3ePTTEY ’K00aNaphIH J3ipIiey.

OcBoeHHME METOIOB aHalM3a, MOJEIUPOBAHUS U
ONITHMHM3AIIMY TIPOMBIIUICHHBIX IIPOLIECCOB M CHCTEM, .
U3yYCHHE METOIOB IPOTHO3HPOBAHHMS M  OLCHKH
3¢ GEKTHBHOCTH NPOU3BOJCTBCHHBIX PEIICHIH Ha OCHOBE
JNaHHBIX, pa3paboTKa HCCIENOBATEIBCKUX IIPOSKTOB C
NPUMEHECHHEM COBPEMEHHBIX U(POBBIX TEXHOJIOTHH

Mastering methods of analysis, modeling, and
optimization of industrial processes and systems,
studying approaches for forecasting and evaluating the
efficiency of production decisions based on data,
and developing research projects using modern digital

technologies.

Oxvimy namuiceci / Pezynemamot 00yuenus /Learning ou

tcomes

Kypersi CITTI KeliH
oiriMmanymbuiap

--OHIPICTIK TPOIECTEPAIH THIMAUITIH apTThIPy JKOHE
KOM(aKTOp/Ibl MHXEHEPIIIK MIHACTTepi LISy YIIiH
JKacaHIpl MHTEUIGKT omictepi MeH Big Data
AHAJIMTUKACHIH KOJIAHY. ;

- TYPaKkThl OJICYMETTIK JKOHE HWHAYCTPHUSUIBIK aMyFa
6aFI>I'ITa.HF aH HWHHOBAIUAIIBIK  FBUIBIMU-TCXHHUKAJIbIK
TOCUIEpAl  KAJBINTACTBIPA  OTHIPHIN,  MTOHAPAIIBIK
OacTramamnap/pl iCKe achIpyFa OeJceH i KaTbICy;

- MalllMHAa jKacay CalachIHAAFbl ©3EKTI MaceJenepi
mrenyre OarbITTaFaH, HPAKTUKAIBIK MaHbI3bI Oap yKoHEe
VITTHIK HEMeCe XallbIKapasbIK JeHreii/e JKaprsiayra He
eHJIipicke  eHridyre OonaThlH  HOTHXKeNepi  Oap
TYNHYCKAJIBIK KOIIaHOAIbI 3epTTeyIep KYprizy

assiKTaraHHaH

Mocae YCIIELIHOT 0
o0yuaronuecst OyayT
-mumeHsITs Metoabl UM u anmammtuku Big Data s
MOBBIIICHUST  3()(EKTUBHOCTH  MPOU3BOICTBEHHBIX
MPOLIECCOB U PEICHNS] MHOTO(aKTOPHBIX HH)KEHEPHBIX
3ajad.;

-IPUHUMATh aKTHBHOE y4YacTUE B peau3alliu
MYJIBTHAUCIHATUTMHAPHBIX WHUIMATUB U (POPMHUPOBATH
WHHOBAIMIOHHBIE HAYYHBIE W TEXHHYECKUE TOIXOJBL,

3aBepuIeHHs  Kypca

HalpapJieHHbIE Ha YCTOWYMBOE COLMAIBHOE H
WHJTyCTpHAIbHOE Pa3BUTHE.;

- MPOBOJUTH OpUTMHAJIbHBIE NPHUKJIaAHbIE
WCCIICIOBaHUs,  HANpaBICHHbIE  HAa  PEIICHHUE

aKTyaJIbHBIX MPOOJIEM MAaIIMHOCTPOEHHUS, PE3YIbTaThl
KOTOPBIX HMEIOT MPaKTUYECKYI0 HEHHOCTh M MOTYT
OBITh OITyOJIMKOBAHbI WJIM BHEPEHBI HA HALMOHAJIEHOM
Y ME&XKIYHApOJIHOM YPOBHE.

After successful completion of the course, students
will be

--a¢ply artificial intelligence methods and Big Data
analytics to improve the efficiency of production
processes and solve multifactor engineering problems;
-actively participate in the implementation of
multidisciplinary initiatives and develop innovative
scientific and technical approaches aimed at sustainable
social and industrial development.;

- conduct original applied research aimed at solving
current problems in mechanical engineering, with results
that have practical value and can be published or
implemented at the national or international level.

Kypcmoiy kvickawa mazmynst / Kpamkoe cooepicanue kypca/ Course summary

WapycTpusnblKk WHXWHUPUHTKE Kipicrie: YFeIMap,
MiHAETTEp KoHE aamy OarbITTapbl. VHIYCTPHUSIBIK
WHXXUHUPUHTTET] KOJNJAHOANIbl 3epTTey SJicTepi.
OnuipicTik Kydenepii OKyHemik Tanjgay KOHE
xobanay. OHAIpICTIK MpolecTepAl OHTalIaHIBIPYFa
apHaJIFaH MHXUHUPUHTTIK Tocingep. UHILycTpUsIIbIK
WHXXWHUPUHTTETI UQpIaHabIpy KOHE
aBTOMATTaHJBIPY. OHIIPICTIK XKYHenepai MoenbIey
KOHE CUMYJLILMSUIAY: Kypalgap MEH Mblcaaap.
Lean-vHXMHUPUHT  JKOHE  YKBINTHI  OHJIpIC:

Beenenne B MHAYCTpUANbHBIA ~ MHKUHUPHUHI:
MOHATHSA, 3a1a491 ¥ HAIIPABIICHUS Pa3BUTHsL. MeToabl
NPUKIAAHBIX HCCIEJOBAaHUN B HHIYCTPUAIBHOM

VHXUHUPUHTE. CucreMHBIN aHanu3 51
IIPOCKTUPOBAHHE  IIPOU3BOACTBEHHBIX  CUCTEM.
WHXVHUPUHIOBBIE TOAXOABI K  ONTUMHU3ALUHU

MPOM3BOJICTBEHHBIX MporeccoB. ludposuzanus u
AaBTOMATHU3alIMs B MHIyCTPUAJIbHOM UHXUHAPUHTE.

MojienupoBaHre U CUMYJISALMS TPOU3BOICTBEHHBIX
CHCTEeM: HHCTPYMEHTHI U KeWchl. Lean-umKkuHupuHT

Introduction to Industrial Engineering: Concepts,
Obijectives, and Development Directions. Applied
Research Methods in Industrial Engineering. Systems

Analysis and Design of Manufacturing Systems.

Engineering  Approaches to Optimization of
Production Processes. Digitalization and Automation
in Industrial Engineering. Modeling and Simulation of
Manufacturing Systems: Tools and Case Studies.

Lean Engineering and Lean Manufacturing: From

Analysis to Implementation. Quality Engineering:
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TangayaaH eHrizyre peidin. Cama WHXUHUPHHTI:
MPOIIECTePAIH,  TYPAKTBUIBIFBIH  Oakpliay  JKOHE
KamMTamacel3 €Ty  omictepi.  WHIyCTpUSIIBIK
WHKWHUPUHTTET1 OHIMHIH OMipJIiK [IUKIIiH OacKapy.
OHEPKOCINTIK WHHOBANMSIIAD HWHXHHUPUHTI JKOHE
TEXHOJIOTHSUTBIK ~ Kocimkepmik.  Kemkpurepwmidni
WHXKEHEPNIK TalcelpManapia MIenliM KaObuigay
omictepi. OmuepkacinTik 3arrap uHTepHeTi (IIoT)
KoHE WHTEIUIEKTyaN sl oHipicTep. NHKUHUPHUHTTIK
kobamapmbl  Oackapy:  Ke3eHHAep, ToyeKemuep,
Oakputlay. MHAYyCTPUSUIBIK >KyHenepleri TypakKThl
JaMy — KOHE  OKONOTHSUTBIK — YKayarmKepIIiiK.
WHIyCTPUSIBIK MHKUHUPHHITET] 3aMaHayH FBUIBIMU
TPEHATEP MEH 3epTTey MEPCIEKTUBATAPHI

U OepexIIMBOC TPOU3BOJICTBO: OT aHAIM3a JI0
BHeZpeHusl. VHXWHUPHUHT KadyecTBa: METOJbI
KOHTPOJIA ¥ 00eCTIeYeHNS YCTOWIHMBOCTH MTPOIECCOB.
VYnpapieHue >KH3HCHHBIM IMKJIOM MPOAYKIIUU B
WHAYCTPHATHHOM  WHXUHAPHUHTE. VHXHUHAPHHT
MPOMBIIIUICHHBIX WHHOBAIMH M TEXHOJOTHYECKOEe
MPEIITPUHUMATEIILCTBO. MeTtomsl MIPUHSATHUS
pelIeHUH B MHOTOKPUTEPUAIBHBIX HHKEHEPHBIX
3amadax. MaaycTtpuansabeiii naTepHeT Bemieit (I1oT)
W HHTEJUICKTyallbHble MPOU3BOACTBA. IIpoeKkTHBIM
MEHE/DKMEHT B MH)KUHUPUHTOBBIX IMPOCKTAX: ATAIbI,

PUCKH, KOHTPOJIb. YCTOMYMBOE pa3BUTHE U
9KOJIOTHYECKast OTBETCTBEHHOCTb B
HHAYCTPHUAJIbHBIX CHUCTEMaAx. COBpeMeHHBIG

Hay4HbIC TPCHAbI U MICPCIICKTUBLI I/ICCJ'ICI[OBaHI/II\/'I B
HHAOYCTPHAIbHOM MHXXUHUPUHIC

Methods for Monitoring and Ensuring Process
Stability. Product Lifecycle Management in Industrial
Engineering. Engineering of Industrial Innovations
and Technological Entrepreneurship. Decision-
Making Methods in Multi-Criteria Engineering
Problems. Industrial Internet of Things (lloT) and
Smart Manufacturing. Project Management in
Engineering Projects: Phases, Risks, and Control.
Sustainable  Development and  Environmental
Responsibility in  Industrial ~ Systems.  Current
Scientific Trends and Research Perspectives in
Industrial Engineering

bazoapnama scemexuiici / Pykosooumens npozpammet/ Programme manager

Kypmanos A.K.

Kypmanos A.K.

Kurmanov A. K.
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Mexanukanvix ycyiienepoesi OuHAMUKATBIK npoyeccmepoi 3epmmeyoit; MamemamuKanvlk Hezizoepi / Mamemamuueckue 0CHOBbl UCC1008AHULL
OuHaAMUUeCKUX npoyeccos 6 mexanudeckux cucmemax / Mathematical Foundations of Research of Dynamic Processes in Mechanical systems

Oxy maxcamol / Yueonasn uenv/ Purpose

MeX&HI/IKaI[a 6aFI[apHaMaJ'II)IK JKaCaKTaMaHBbI 93ipJ’ICy
KOHC nal?manaHy Aar AbUIApPbIH KAJIBIITACTBIPY

®dopMupoBaHHEe  HAaBBHIKOB IO  pa3paboTke H
WCTIONIb30BaHUI0  TIPOTPAaMMHOTO  OOECTICUEeHHUs] B
MEXaHHKE

Formation of skills in the development and use of
software in mechanics

Oxbimy namuoiceci / Pezynemamot 00yuenus / Learning outcomes

Kypcrsi CITTI asiKTaraHHaH KeliH
oiTiMamymbLIap

- Mexanukana KoHE MaMaH/IaHbIPbUTFaH
OarmapiamanbIK KaMTaMachI3 eryne JKaHa

MaTeMaTHKAJIBIK MOICIBIACPII J31pIIey;

- MexaHuka MocenenepiH KOK >KOHe Ielry Ke3iHze
apHaiibl Oar;apnamalblk  KelleHAepdl MaijanaHy
(maitBIHIBIK OcHiHiHE CoHKeC);

--Xytienepaeri AMHAMIKAJIBIK IPOIIECTEP CaTACHIHIAFbI
MAaTCMATHUKAJIBIK  FBUIBIMU-3CPTICY JKOHC FbUIBIMU-
13/1ECTIPY JKYMBICTAPBIHBIH HOTIKEJIEPiH IPaKTUKAza
SHTI3y

Iocae yCIelHOro
o0yuarouquecst OyayT
-Pa3pabatpiBaTh HOBBIE MaTeMaTHUECKHE MOJCTH B

3aBepuIeHns Kypca

MEXaHUKE M  CHCIUAIN3UPOBAHHOS IPOrPaMMHOC
o0ecreueHue;

-Hcnonb3oBaTh ClienyaIbHbIe IIpOrpaMMHBIE
KOMIUICKCHI TP TIOCTAHOBKE M PEIICHUH 3a/1a4

MEXaHUKH (B COOTBETCTBHH C TIPO(HIIEM TTOJITOTOBKH);
-Buenpsts pe3yJIbTaThl MaTeMaTHIeCKHX
HayYHOUCCIIEIOBATENIECKIX U HAyYHO-M3BICKATEIBCKHUX
paboT B 00NacTy JMHAMHYECKUX TPOIIECCOB B CUCTEMAX
Ha MPaKTHKE;

After successful completion of the course, students
will be

-Develop new mathematical models in mechanics and
specialized software;

-Use special software packages when setting and solving
problems of mechanics (in accordance with the profile
of training);

--To implement the results of mathematical research and
research work in the field of dynamic processes in
systems in practice

Kypcmoty Kbickawa masmynst / Kpamkoe cooepacanue kypca/ Course summary

Kipicme. MexaHnka MeH MaTeMaTHKAaHBIH ©3€KTi

’KOHE  MaHBI3bl  MOceJelepiH  TYKbIPbIMJAY,
npobJIeManbIK KaFaail jkoHe mpoblieMa YFbIMIAPHI,
MOCeNleHI  IIenry — Ke3eHAepi;  mpoOieMaibIK

XKargaiap MeH mpoOieManapipl Iy JJicTepi.
MareMaTuKanblK MOJACIBASPAl KOJNJaHy, MeXaHHKa
JKOHE MaTeMaTHKa CallaChIHIAFbl Macesenepi Tady
JKoHE IIenry. Iprem MaTeMaTHUKablK TOHIEP MEH
KOMITBIOTEPIIIK FBUIBIMIAp OOWBIHIIA TepeH Oiim
HETi3iHe MEXaHUKaHBIH FalaMJbIK Mocelenepin
Taayarsl MATEMAaTHKAIBIK MOJICTBACY SiCTepi

Beenenne. ®opmMynpoBKa aKTyallbHBIX U 3HAYUMBIX

npobjaeM MeXaHHMKM W MaTeMaTHKH, HOHATHA
npobjaeMHOM  cuUTyauuu M mpoOiiemMa,  3Tallbl
paspenieHus  MpoOJieMbl;  METOJbl  pPEeHICHUS

npoOJeMHBIX cHuTyauuii u mpoOiiem. [IpumeneHue
MaTeMaTHYeCKUX MOJIeNel, HaX0XK/ICHUE U pEIICHUEe
npoOiieM B O00JacCTH MEXaHWKH W MaTeMaTHKH.
MeTtoabl MaTEeMaTHYECKOTO MOJICIUPOBAHHS IIPH
aHaM3e TI00ATBHBIX MPOOIEeM MEXaHHKH Ha OCHOBE
TITyOOKHX 3HaHUI (byHIaMEHTAITBHBIX
MaTeMaTHYEeCKHX JIMCIUIUINH U KOMITBIOTEPHBIX HAYK

Introduction. Formulation of actual and significant
problems of mechanics and mathematics, concepts of
a problem situation and a problem, stages of problem
resolution; methods of solving problem situations
and problems. Application of mathematical models,
finding and solving problems in the field of
mechanics and  mathematics.  Methods  of
mathematical modeling in the analysis of global
problems of mechanics based on deep knowledge of
fundamental mathematical disciplines and computer
science

bazoaprama ncemexuici / Pykosooumenv npozpammut/ Programme manager

Kypmanos A.K.

|

Kypmanos A.K.

Kurmanov A. K.

15




Texnukanvlk ouaznocmuka xcane oyzoaiumein 6axpinay | Texnuueckan ouaznocmuka u Hepazpyuiaouwiuii KOonmpony |

Technical Diagnostics and
Non-Destructive Testing

Oky makcamot / Yueonasn yenwv/ Purpose

Kazipri 3amanfel  pa3psAachl3  OakpLiay — JKOHE
TEXHUKaJbIK JIMarHOCTHKA omicTepiH,
YIBTPaIBIOBICTHIK, PEHTICHOTPAQISIIBIK, KYHBIHIBI
TOK 9HE MarHUTTIK OaKplIay SAiCTepiH, aKayiap.bl
aHBIKTAY TEXHOJIOTHSIIAPIH, KaJ/IBIK pecypcka Oara
Oepy JKoHE ICTeH IIBIFyIapAasl Ooinkay oficTepiH
3eprTey..

W3yueHne COBPEMEHHBIX METOAOB HEpa3pyLIAIOUIETo
KOHTPOJIS u TEXHUYECKOH JIMarHOCTHKH,
VIIBTPa3ByKOBOTO, peHTreHOrpaduIecKoro,
BHXPETOKOBOIO W MArHUTHOT'O METOMOB KOHTPOJI,
TEXHOJIOTHH BBISIBIICHHS Je(EKTOB, OIICHKH OCTATOYHOTO
pecypca v IPpOTHO3UPOBAHHS OTKA30B..

Study of modern methods of non-destructive
testing and technical diagnostics, including
ultrasonic, radiographic, eddy current, and
magnetic testing methods, technologies for defect
detection, residual life assessment, and failure
prediction..

Oxvimy namuoiceci / Pezyniomamot o6yuenus / Learning outcomes

Kypersi CITTI KeliH
oiniMmanymbuiap

- TexHONMOTrMSIIBIK >ka0IBIK TApaMETPIICPiH FhUTBIMU
TYPFBIIAH HETi3/ey >KOHE TEXHOJIOTUSUIBIK MPOLIECTEp
JIMHAMUKACHIH 3ePTTEY apKbUIBI Kyp/esi HHKEHEPITiK
HICHTMACPIl TATIAY KHE OIpIKTIpY.

- MammHa >xacay cajiacbIH JaMbITY MaKCaTbIHIA
WHHOBALIMSIIBIK JKOHE DHEPTHS YHEMICHTIH
TEXHOJIOTHSIIAP/IBI 33ipIieY KIHE €HTI3Y apKbLIbI
TEXHOJIOTHSIIBIK MIPOTPECTI iNrepiyieTy.

asiIKTaraHHaH

ITocae YCII€EIHOI0 3aBEePIICHUSA Kypca oﬁyqaloumecﬂ
oynyr

- AHanM3MPOBATh U UHTETPUPOBATH CIIOKHBIE MHKCHEPHBIC
pemieHusT C HAaydyHBIM OOOCHOBaHHWEM  IapaMeTpPOB
TEXHOJIOTUYCCKOI'O 060pyI[0BaHI/I}I U HUCCICOOBAHHUEM
JVMHAMUKHA TCXHOJIOTMYCCKUX ITPOILICCCOB.

- IIpoasurate TEXHOJIOTHYECKOE pasBurtre
MAIIMHOCTPOCHUST 3a CY€T pa3pabOTKM M HMHTErPalyu
MHHOBAILIMOHHBIX U 3Hepr006epera}onmx TEXHOJIOT M.

After successful completion of the course,
students will be

- Analyze and integrate complex engineering
solutions with scientific justification of
technological equipment parameters and study of
the dynamics of technological processes.

- Advance technological development in
mechanical engineering through the development
and integration of innovative and energy-efficient
technologies.

Kypcmuiy Kpickawa mazmynwt / Kpamkoe codepicanue Kypca/ Course

summary

TexHUKaNBIK  JUArHOCTHKA  JKOHE  Oy30aiThIH
Oakpulayra Kipicrme: Makcartap, MIHIETTep KOHE
omicTepniH KIKTENYi. by30aiiTein OaxpLIay
omictepiHiH (hHM3HWKANBIK Heri3nepi. Busyanasl sxoHe
eniey Oakpuiay oJicTepi: TNPHHIUNTEPI KOHE
KOJIJaHy cajajapbl. YJIbTPaablOBICTBIK OakbuUIay:
TEOPHUSCHI,  KAOIBIKTAPBHl  JKOHE  CHTHAIIAPIIBI
WHTepIpeTanusiay. PenrreHorpadusiblk (peHTIeH)
OaKplIay: HEri3fepi JKoHEe KayilCi3miK TEXHUKACHI.
KyiibiHab! Tok oaici: GU3UKaChl, annapaTypachl KoHe
KOJIIaHy epeKIIeikrepi. MarHuTTIK oHEe MarHUTTI
YHTaK oJicTepi: TPUHIUNTEP] JKOHE aKayiapJbl
anbikTay. Kammmspnelk (keOikrti) Oaxpuiay: ©OeTki
aKayJapAbl — aHBIKTay  oHicTepi.  AKYCTHUKAJIbIK
OMHCCUSL  9Jici:  MaTepHaymapiarbl  Oy3bLTy

BBCI[GHI/IG B TEXHUYCCKYIO AUarHOoCTUKY u
Hepa3pyma}01um71 KOHTPOJIb: neiu, 3aJa4u,
Knaccmbnxaum{ METOJ0B. ®duznyecknue OCHOBEI

HEpa3pyHmiaromumux METOAOB KOHTPOJIA. Metoast
BHU3YyaJIbHOT'O )51 HU3MCPUTCIBHOI'O KOHTPOJIA:
MMPUHIUITBI u obnactu MMPUMCHCHUA.

VYapTpa3ByKOBOM KOHTPOJIb: TEOPHs, 000pyI0BaHUE
U HMHTepHperTanus CUrHaioB. Pagmorpaduueckuii
(PEHTTE€HOBCKHI) KOHTPOJb: OCHOBHI M TEXHHKA
Oe3omacHOCTH. BHXPETOKOBBI METOJ KOHTPOJIS:
¢u3mKa, anmaparypa, OCOOEHHOCTH TPHUMEHEHHUS.
MarHuTonopomKOBbId W MAarHUTHBIA ~ METOJIbI
KOHTPOJIS: MPUHITUTIBI u ne(hEeKTOCKOTIHSI.
Kanuuisipuelii (menoobpasyrouuii) METOJL

Introduction to Technical Diagnostics and Non-
Destructive Testing: Obijectives, Tasks, and
Method Classification. Physical Principles of
Non-Destructive Testing Methods. Visual and
Measurement Inspection Methods: Principles and
Applications.  Ultrasonic  Testing:  Theory,
Equipment, and Signal Interpretation.
Radiographic (X-ray) Testing: Fundamentals and
Safety Techniques. Eddy Current Testing
Method: Physics, Equipment, and Application
Features. Magnetic and Magnetic Particle
Testing:  Principles and Defect Detection.
Capillary (Liquid Penetrant) Testing: Methods for
Surface Defect Detection. Acoustic Emission
Testing: Signal Registration and Analysis in
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CUTHAJIapblH TipKey JXoHe Tanaay. MH)pakbe3sm
TepMorpadus JKOHE TEXHHUKAJIBIK IHArHOCTHKAIAFhl
KBUTYJIBIK ~ Oakpuiay. BuOpoamarHocTmka >koHE
MEXaHUKAJIBIK TepOeicTep Heri3iHeT! JMarHOCTUKA.
KaOmbIKTBIH TEeXHUKAIBIK Kai-KyHiH OaKpLIayabIH
KemeHi xyhenepi. Kanaslk pecypcTsl Oaranay skoHe

JMUArHOCTHKA  JICPEKTEpiHE  HETI3JENTeH  iCTeH
WeIFyAel  Oomkay. by30aiiTeiH  Oakpuiay — >KoHe
TEXHUKAJBIK JIMAarHOCTHKA CaJIaCBIHIAFBI

HOPMATHBTIK-KYKBIKTBIK HET13/1€p, CTaHAapTTap KOHE
ceprudukarTay. TeXHHMKaNbIK JIHATHOCTHKA IKOHE
Oy30aiiTeiH  OakpUTay  calachlHAAFBl  3aMaHAyH
YpAicTep MEH HHHOBAIHSLIAP.

KOHTPOJIL: METObl BBISIBJICHUS ITOBEPXHOCTHBIX
neeKToB. AKYCTUKO-dDMUCCHOHHBIM  KOHTPOJIb:
perucTpanusi ¥ aHaju3 CUTHAJIOB IMPHU pa3pylLICHUH
matepuainoB. Hudpakpacnas tepmorpadhus u
TEIUIOBU3UOHHBIM ~ KOHTPOJIb B TEXHUYECKOU
TUarHocTuke. Meronbl BUOPOJMArHOCTHKU U
JTUATHOCTHKU HA OCHOBE MEXaHUYECKUX KOJICOAHHIA.
Kommekchsie CHUCTEMBI MOHUTOpPUHIA
TEXHHYECKOTO COCTOsSHUSI 00opymoBanus. OleHka
OCTaTOYHOTO pecypca U IMPOrHO3UPOBAHUE OTKA30B
Ha OCHOBE JIaHHBIX JauarHocTuku. HopmaTuBHO-
MIPABOBBIE OCHOBBI, CTAHAAPTHI U cepTUUKAIMSI B
obmactu HK u TJI. CoBpemeHHBbIE TEHICHIMU U
WHHOBAIIMH B 00JIACTU TEXHUYECKOU TMAarHOCTUKHU U
HEpa3pyLIAUIEro KOHTPOJIS

Material Failure. Infrared Thermography and
Thermal Inspection in Technical Diagnostics.
Vibration Diagnostics and Diagnostics Based on
Mechanical Oscillations. Integrated Monitoring
Systems for Equipment Technical Condition.
Residual Life Assessment and Failure Prediction
Based on Diagnostic Data. Legal Framework,
Standards, and Certification in NDT and
Technical Diagnostics. Modern Trends and
Innovations in Technical Diagnostics and Non-
Destructive Testing

Bazoaprama scemexuici / Pykosooumenv npozpammst/ Programme manager

Kypmanos A.K.

Kypmanos A.K.

Kurmanov A. K.
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Mawiuna scacayoazel Inepeus ynemoeyuii mexnonozusanapl Inep2oigpgpexkmuenvie mexnonozuu ¢ mawmunocmpoenuu | Energy

Efficient Technologies in Mechanical Engineering

Oxy maxcamol / Yueonasn uenv/ Purpose

MammHa jkacay cajachblHIa SHEPrus YHEMICHTIH
TEXHOJIOTHSIIAP/IBI 931pJICy kKOHE CHTI3YAiH FhUIBIMU
HETi37epiH, PHEPrus >KOFANTYbIH a3alTy 9ICTepiH,
XKaOMBIKTBIH THIMAUITIH apTTBIPy KOHE JKBLIY
MPOLIECTEPIH OHTAWIAHABIPY TOCUIACPIH, KAJABIKCHI3
OHJIIpiC, DHEPrUsHBl KalTa MalijganaHy JKoHe
KAHAPTBUIATBIH ~ DHEPrusl  KO3JepiH  KOJJIaHy
YKOJIIAPBIH 3€PTTEY.

N3yvyeHne HaydHBIX OCHOB pPa3pabOTKH H
BHEJIPCHUST 3HEPTO3(P(PEKTUBHBIX TEXHOJOTHI B
MAaIIMHOCTPOCHNUH, METOJOB CHIDKEHHUS TIOTepPh
sHeprun, mosbimeHuss KIIJ[ oOopymoBanust u
ONTUMH3ALUY TEIUIOBBIX IMPOIIECCOB, MOAXOA0B K
0e30TXOTHOMY  TIPOM3BOJCTBY,  YTHIJIM3AIHH
SHEPTUM W WCIOIB30BAHUIO BO30OHOBIISIEMBIX
HMCTOYHHKOB.

Study of the scientific foundations for the development
and implementation of energy-efficient technologies in
mechanical engineering, methods for reducing energy
losses, increasing equipment efficiency, and optimizing
thermal processes, as well as approaches to waste-free
production, energy recovery, and the use of renewable
energy sources.

Oxvimy namuoiceci / Pezyniomamot o6yuenus / Learning outcomes

Kypersi CITTI asiIKTaraHHaH KeliH
oiniMmanymbuiap

- MalpHa JKacay cajiachlHIa SkaHa OuTiM  MeH
KOJMAHOAIBI IIENTiMICp TYABIPATHIH, OTAHABIK >KOHE
IICTEIIIK OHEPKACIITe JKapHsyIayFa JKoHE TIKIpuoOene
KOJIJIaHyFa KapamIpl FBUTBIMU-TIPAKTHKAJIBIK
3epTTeyIep XKyprizy.

- MallMHANApIBIH  TapaMeTpiepiH  Heri3ney,
JIMHAMUKAIIBIK MiHE3-KYJIKBIH 3€PTTEY KIHE MOJIEIbICY
ApKBUTBI HHDKEHEPJTIK MIeHIMASp/ KaH-KaKThl Oaranay
JKOHE a3ipIiey.

- MAIllFHA JKacay CalachlH JKaHFBIPTYFa BIKIAJ €TETiH
SHEPIUsl YHEMICHTIH JKOHE O3bIK TEXHOJIOTHSIIBIK
HIeTiMIEP/I 931pIiey KoHEe eHTi3Y.

- QJIEYMETTIK YKOHE OHEPKACIITIK cajanap/ia OPHBIKTHI
JIaMYy/JIbl KAMTaMAacChI3 €TETiH HHIKCHEPITIK KOHE FhLIBIMU
HIeTTMAEPl 33ipieyre BIKMAN €T€ OTHIPHII, CATAPAIIBIK
3epTTey *Ko0aapbIHa KaTbICy

MMocne  ycmemrHoro  3aBepuieHHsi  Kypca
o0yyaromuecst OyayT

- OCYIIIECTBIISITh Hay4YHO-TIPAKTUYECKUE
uccieoBaHus B cepe  MAIIMHOCTPOEHHS,
TCHEPUPYIOIIME HOBBIC 3HAHWA U IPUKIATHBIC
pelICHUs], TPUTOAHBIC JUIS  MyONMKalMd U
NPaKTUYECKOT0 NPHMEHEHHS B OTEYECTBEHHOH H
3apy0OeIKHOM POMBIIIIICHHOCTH.

- TIPOBOJIUTH BCECTOPOHHIOIO OLICHKY M pa3paboTKy
WHXEHEPHBIX PEILIEeHHH, BKIIIOYas MOJECIHPOBAHMUE,
000CHOBaHHE MapaMETPOB MAIIMH U H3YYEHHE HX
JIMHAMHYECKOTO TIOBE/ICHUSL.

- pa3pabaTbIBaTh U BHEAPSTH SHEProdpHeKTUBHBIE U
nepeaoBbIe TEXHOJIOTMYECKUE perIeHus,
CIOCOOCTBYIOIINE MOJICpHU3AIIIH
MAIIMHOCTPOUTEIBHOM OTPaciIu.

- BOBJICKATHCS B MEXKOTPACIIEBBIE UCCIIEIOBATEIbCKIE
MPOEKTHI ¥ CIIOCOOCTBOBATH CO3/IAHUIO HHKEHEPHBIX
Y Hay4YHBIX PEIIeHUH, 00ECTIEUMBAIOIINX YCTOHUHBOE
Pa3BUTHE B COLIMATBLHOM M MPOMBILLIEHHOH cepax.

After successful completion of the course, students
will be

- conduct scientific and practical research in the field of
mechanical engineering that generates new knowledge and
applied solutions suitable for publication and practical
implementation in both domestic and international
industries.

- perform comprehensive assessment and development of
engineering solutions, including modeling, justification of
machine parameters, and study of their dynamic behavior.

- develop and implement energy-efficient and advanced
technological solutions that contribute to the modernization
of the mechanical engineering industry.

- participate in cross-sectoral research projects and
contribute to the development of engineering and scientific
solutions that ensure sustainable development in both social
and industrial domains..

Kypcmuiy Kpickawa mazmynst / Kpamkoe codepacanue kypca/ Course summary

MarmuHa sxacayaarbl SHeprusi YHEMJIUTIKKE Kipicre:
©3CKTLIIT MeH Iamy MepCIeKTHBAJIaPHI.
DOHepreTUKIbIK  ayAuT >JKOHE MallhHa >Kacay
OHJIpiciHIe »Heprus TYTHIHYAbl Tannpay. Kypan-
KaOJBIKTAp MEH TEXHOJOTHSUIBIK  TpOIecTepi

Beenenne B 9HEeprodH(HEeKTHBHOCTS:
aKTyaJIbHOCTb u TI€PCTIEKTUBEI B
MAIIMHOCTPOCHUU. ODHEPreTHYEeCKHH ayauT H
aHaJIN3 noTpedyIeHus SHEPIUH B
MAaIIMHOCTPOUTEIHHOM MPOoN3BoAcTBE. [ [prHINTIBI

Introduction to Energy Efficiency: Relevance and
Prospects in Mechanical Engineering. Energy Audit and
Analysis of Energy Consumption in Mechanical
Engineering Production. Principles of Energy-Efficient
Design of Equipment and Technological Processes.
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9HEpPrusi YHEMICWTiH kolajay  NPHHLUNITEI.
MexaHUKaIbIK JKOHE DJICKTPIIK  KaOIBIKTapIbIH
[IOK-iH apTTeIpy omicTepi. OHAIpiCTeTi KBUTY
WIBIFBIHAAPBIH  a3aiTy JKOHE KBUIy MPOLECTEPiH
OHTAMNAHJBIPY. DHEPTUSHBI KAIBIHA KENTIPY kKOHE
KaiiTa TaligalaHy TEeXHOJOTHSUIaphl. OHIipicTeri
SHEPTUsHBl OHTAWIAHABIPYFa apHaJFaH 3HATKEPIiK
Oackapy Jxyienepin Kongany. MaimmnHa skacaygarbl
KaJJIBIKCHI3 TEXHOJIOTHSIAP )KOHE SKOJOTHSIIBIK Ta3a
mporectep. DHEPrus YHEMACHTIH KO3FaITKBIIITAp,
KETEKTEp MEH aBTOMATTaHJIBIPY KYHENIEPiH EHTi3y.
3aMaHayd OKbUTY OKIIAYJAFbllll JKOHE DSHEPrus
YHEMJICUTIH MaTepHalgapAbl KOJIAaHy. Mariaa
xKacay eHAipiCiH/e )KaHAPTHUIATHIH YHEPTUS KO3/ICPiH
naiinanany. Ludpaeik erizgep apKbUibl SHEprus
THIMIUTITIH MOJeNbAey >KoHe Ooimkay. OHeprus
YHEMJIUTIK  CaJIaChIHJaFbl HOPMATHBTIK-KYKBIKTBIK
0a3a )koHe cTaHIapTTap.

OHepruss YHEeMACYAIH HKOHOMHUKAJBIK THIMILUIIT
JKOHE MHBECTHIINSUIBIK TAPTHIMIBUIBIFBIH Oaranay

OHeprus YHEMJICWUTIH TEXHOJOTHIAP CaaChIHIAFbI
WHHOBAIUSJIBIK, YPICTEP MEH MIETEIIIK TXKiprOe

9HEepro3((HEeKTUBHOTO MPOEKTUPOBAHUS
000pyIOBaHHsI M TEXHOJIOTMYECKUX IPOIECCOB.
Metoaer moBeimenns KIIJI mexanmdeckoro u
JJIEKTpUYECKOTO  obopymoBanus.  CHIDKeHHE
TCIJIOBBIX TIOTEPh M ONTUMH3AIHS TEIUIOBBIX
OpOIECCOB B MPOM3BOACTBE.  TEXHOJIOTHH
peKyIiepalii YW TMOBTOPHOTO  HCIIOJB30BaHHS
sHepruu.  IIpUMEHEHHEe  HMHTEIUICKTyalbHBIX
CHCTEM YINpaBJICHHS ISl JHEPrOONTHMHU3AINN
OpOU3BOJACTB.  bBe30TXOmHBIE  TEXHOJIOTMH U

9KOJIOTHYECKH YHUCTHIE MPOLIECCHI B
MallMHOCTPOECHUH. Buenpenue
9Heprod((eKTUBHBIX JABHUTAaTeNei, MPHUBOJOB U
CHUCTEM aBTOMaTHU3alluu. HUcnonp3oBanue
COBPCMCHHBIX TEIIJIOU30JIAIMOHHBIX u
9HEpProcOeperaromnx MaTepHajoB.
Bo3oOHOBIsIeMble ~ UCTOYHMKH ~ JHEPTUU B
MAallIMHOCTPOUTCIIBHOM ITPOU3BOJICTBE.
MogenupoBanue u MIPOTHO3UPOBAHHE

9HEeprod()(HeKTUBHOCTH C TOMOIIBI0 MH(POBHIX
IBOWHUKOB. HopmaruBHo-mipaBoBass 0a3za U
CTaHAapThl B 005acTd 3HeprodddeKTHBHOCTH.
OkoHOMHYECKash A(PQPEKTUBHOCTH M  OLEHKA
WHBECTUIIHOHHOM NPUBJIEKATEIEHOCTH
sHeprocOepeskeHus. VIHHOBallMOHHBIE TPEH/ABl U
3apyOexHBIN OMBIT B cepe dHeProdpPeKTHBHBIX
TEXHOJIOTHH

Methods for Improving the Efficiency of Mechanical and
Electrical Equipment. Reducing Heat Losses and
Optimizing Thermal Processes in  Production.
Technologies for Energy Recovery and Reuse.
Application of Intelligent Control Systems for Energy
Optimization in Industry. Waste-Free Technologies and
Environmentally Friendly Processes in Mechanical
Engineering. Implementation of Energy-Efficient
Motors, Drives, and Automation Systems. Use of
Modern Thermal Insulation and Energy-Saving
Materials. Use of Renewable Energy Sources in
Mechanical Engineering Production. Modeling and
Forecasting Energy Efficiency Using Digital Twins.
Regulatory Framework and Standards in the Field of
Energy Efficiency. Economic Efficiency and Investment
Attractiveness of Energy Saving. Innovative Trends and
International Experience in Energy-Efficient
Technologies

bazoaprama ncemexuiici / Pykosooumens npozpammut/ Programme manager

Kypmanos A.K.

Kypmanos A.K.

Kurmanov A. K.
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Hunoeauusanwix scobanapowt 6ackapy | Ynpaenenue unnosayuonnvimu npoexkmamu | Management of Innovation Projects

Oxy maxcamol / Yueonasn uenv/ Purpose

KaOaplkTel ceHiMII mMaijanaHy TEOPHSCHI
MPaKTUKACHl OOMBIHIIA O1TIMII KANBINTACTHIPY

MCH

Pa3BuTHEe  MPaKTHYECKMX  HABBIKOB  YIPaBICHUSA
WHHOBAIIMOHHBIMU TPOSKTAMH B YCIOBHSX DPEATbHOTO
MIPOM3BOJICTBA.

Formation of knowledge on the theory and
practice of reliable operation of equipment

Oxbimy namuoiceci / Pezynemamot 00yuenus / Learning outcomes

Kypcrsi CITTI KeliH
oiTiMamymbLIap

- FBUIBIMM HETI3/ICNITeH WHHOBALMSIIBIK 3€pTTEYJIepi
OHJIIPICTIK yIepicTepre eHri3yni Xysere acelpy, Oy
peTTe  omicTEeMeNiK  KarumarTap MeEH — CaJlaHbIH
KOKETTLIIKTEPiH eCKepy.

- FBUIBIMH HWJASSUIaD MEH 3€pTTey HOTIKENEpiH
MaMaHap MEH KAIMbl JKYPTIIBUIBIKKA apHAIFaH
aKaJEMHSITBIK MOTIHICP, FHUIBIMU KapUsUIaHBIMIAD
JKOHE TMpe3eHTalusUIap TYPIHAC HAKThl 9pl cayarThl
KETKI3y.

- KOFaM MeH OHEpKOCINTIH TYPaKThl  JaMybIH
KamTaMachl3 €Ty MaKCaTbIH/A MOHApaJIbIK 3epTTeyiep
AICbIHJA BIHTBIMAKTACTBIK OPHATHII, TEXHOJIOIHUAIBIK
YKOHE FBUIBIMH IIENTIMIED J3ipIiey.

asgKTaraHHaH

IMocae ycnemHoro 3apepiieHusi Kypca ody4aioniuecst

Ooyayr

- OCYHICCTBISATh BHEIPCHHWE HAYYHO OOOCHOBAaHHBIX
WHHOBAITMOHHBIX HCCIIETOBAHUH B peanbHbIe
MIPOU3BOACTBEHHEIE TIPOIIECCHI c y4eTOM
METOJIOJIOTUYECKUX  TPUHIMIIOB W  TOTpeOHOCTEeH
oTpaciu.

— YETKO W TPaMOTHO INEpelaBaTh HAy4YHbBIE HIEU U
pe3yabTaThl HUCCIEIOBAaHUNM B BHUAEC AaAKaAEMHUYECKUX
TEKCTOB, HAY4YHBIX NyONHMKAaMA ¥ NPE3CHTAIUH s
CIICIUAJIUCTOB U IUPOKOH OOIIECTBEHHOCTH.

— COTpYOHMYATh B paMKaxX MyJIbTUAUCUUILIMHAPHBIX
WCCIICIOBAHUNA U pa3padaThiBaTh TEXHOJIOTMYSCKUE U
Hay4HbIE PEIIEHUsI B UHTEPECAX YCTOMUUBOTO Pa3BUTHUA
0011ecTBa U NPOMBIIICHHOCTH.

After successful completion of the course,
students will be

- implement scientifically grounded innovative
research into real industrial processes, taking into
account methodological principles and the needs of
the industry.

- clearly and competently communicate scientific
ideas and research results through academic texts,
scientific publications, and presentations for both
professionals and the general public.

- collaborate in multidisciplinary research and
develop technological and scientific solutions aimed
at ensuring the sustainable development of society
and industry..

Kypcmuiy Kpickawa mazmynwt / Kpamkoe codepicanue Kypca/ Course

summary

MHHOBaUsIBIK K00amapablH TYCIHITI MEH JKIKTEYyI.
HMHHOBaMSIBIK KO0AHBIH OMIPIIIK UK Ke3eHAepl
MeH epekuienikTepi. HHOBAUMSUIBIK — WACSHBI
KaJIBINITACTBHIPY JkoHe Oaramay. JKoOamblk Oackapy
omicreMeci  MEH  Kypamuapbl.  VHHOBaIMSJIBIK
y)oOarapiarsl ToyeKeiep MeH OeNTici3MiKTi Tanay.
WHHOBaIMSIBIK K00amapabl KapKbUIAHABIPY JKOHE
9KOHOMHUKAJBIK Oarayay. MHHOBaIMSIIBIK >k00aja
yakpIT TI€H  pecypctapasl  Oackapy. KobGa
KOMaHJachlH  0Oackapy: KeIOacHIbUIBIK  JKOHE
MoTuBanus.  CTpaTerusyiblk  Kocmapjay  JKOHE
MHHOBALUSJIBIK OoJpKay ojicTepi. MIHHOBaIUsIIapabl
irepiiiery  KoHe  OJapAbl  KOMMEPIUSUIAHIBIPY.
WuHoBanusiapab Oackapyaarbl KYKBIKTBIK
ACIHEKTUIep: 3HMATKEPIK MEHINK. VHHOBaIMSIBIK

[Nonsitue u KnaccupuKaIys HHHOBAIMOHHBIX MPOCKTOB.

JKu3HEHHBIH IMKJI WHHOBAIIMOHHOTO MPOEKTA: CTAJANH H
ocoberHocTn. DopMUpOBaHKE U OlleHKAa MHHOBAIIMOHHOMN
uaed. MeTononoruss M MHCTPYMEHTHI IIPOEKTHOI'O
yIpaBieHus. AHaIU3 PUCKOB W HEONPEACICHHOCTH B
WHHOBAallMOHHBIX  IpoeKkTax. (DUHAHCUPOBAHHE U
SKOHOMHUYECKAasl OII€HKAa WHHOBAallMOHHBIX IPOEKTOB.
YnpaBieHue BpeEMEHEM U pecypcaMy B MHHOBAITMOHHOM

MpoeKTe. YIpaBlIeHWE KOMaHJ0H WHHOBAalIMOHHOIO
MpOEKTA: JUIEPCTBO M MOTHUBALUAL. MeTtozabl
CTPaTETMYECKOr0 IIJIAHUPOBAHUS W HWHHOBAIMOHHOIO
MPOTHO3UPOBAHUS. MapxeTrusr WHHOBaIMA 51
KOMMEpLHanu3anus pa3paboToK. IOpunuueckue
aCIIEKThl YIIPABJICHUS MHHOBALMSMU: UHTEIUIEKTyaIbHas
COOCTBEHHOCTb. YnpaBiieHue KauyeCTBOM B

Concept and Classification of Innovation Projects.
Life Cycle of an Innovation Project: Stages and
Features. Formation and Evaluation of an
Innovative Idea. Project Management
Methodology and Tools. Risk and Uncertainty
Analysis in Innovation Projects. Financing and
Economic Evaluation of Innovation Projects.
Time and Resource Management in Innovation
Projects. Project Team Management: Leadership
and Motivation. Methods of Strategic Planning
and Innovation  Forecasting.  Innovation
Marketing and Commercialization of
Developments. Legal Aspects of Innovation
Management: Intellectual Property. Quality
Management in Innovation Projects. Information
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xobanmapaarbl
OackapyIarbl

cara’bl
aKIMapaTTHIK

HOTHXXeENepiH MOHHUTOPHUHTINIEY,
Oaramay. VHHOBamusIapIsl

Oackapy.
TEXHOJIOTHSJIAD MEH
mupaslK  Kypammap. MHHOBaIMSUIBIK — KOOAaHBIH

Oackapymarsl
TOXKIpHOEIep: XaTBIKAPAIBIK KOHE YITTHIK KEHCTep.

Kobanapast

0akpulay  KOHE
V3K

WHHOBAIIMOHHBIX MPOEKTaX. WNudbopmarmonnsie
TEXHOJIOTHH ¥ IU(QPOBBIE HHCTPYMEHTHI B YIPABICHHN

mpoekTaMyd. MOHUTOPUHT, KOHTPOIb H  OIEHKa
pe3yapTaTOB  MHHOBAIIMOHHOTO  mpoekTa. Jlyumime
MPaKTUKA ©  KEWChl yNpaBiICHWS WHHOBALUAMHU:

MEXIYHapOAHBIM M HAITMOHATIBHBIN OMBIT

Technologies and Digital Tools in Project
Management.  Monitoring,  Control, and
Evaluation of Innovation Project Results. Best
Practices in Innovation Management:
International and National Cases

bazoapnama scemexuici / Pyxosooumens npozpammet/ Programme manager

Kypmanos A.K.

|

Kypmanos A.K.

Kurmanov A. K.
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