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benopyccknil HAIMOHAJIBHBIA TEXHUYECKUN YHUBEPCUTET

Hayunast oubnuorexa BHTY

(105 - 00)

N cToprdeckass WIUTIOCTPUPOBAHHAS KOJIICKIIUS

TEXHOJIOI'MU BLICOKOTEMIIEPATYPHOU OBPABOTKHA
METAJIVIOB. HU®POBOE METAJIVIOBEAEHUE U
TEPMHUYECKASA OBPABOTKA
YEPE3 105 JIET

TECHNOLOGIES OF HIGH-TEMPERATURE METAL
PROCESSING. DIGITAL METALLURGY AND HEAT
TREATMENT
105 YEARS LATER

CocraBurenb B.B. Bunanuek

CreHeprupoBaHO UCKYCCTBEHHBIM UHTEJUIEKTOM
Created with Al

Muuck BHTY 2025



OIINCAHUE CIIENUAJBHOCTH
Texct crenepupoBan ChatGPT 40

Byayuiie nHxeHepbl-MeTauIOBE bl OCBAMBAIOT HHTETPALINIO KBAHTOBBIX
TEXHOJIOTHI U UCKYCCTBEHHOT'O MHTEIJICKTa B MPOIIECC BHICOKOTEMITEPATyPHOM
00pabOTKH METAJIIOB, UCHIONB3YS IIU(PPOBOE MOJCIUPOBAHNE U BUPTYATbHYIO
MeTaIorpaduio s CO3/1aHus U TECTUPOBAHMS HOBBIX MaTepuanoB. CTyAeHTHI
M3YYal0T METO/bI 00pabOTKH MaTepHANIOB B YCIOBHUIX SKCTPEMANIbHBIX TEMIIEpPaTyp,
CO3/1al0T CaMOBOCCTAaHABIMBAIOUINECS U aJalITUBHBIE MAaTEPUAIIBI C
MPOrpaMMHUPYEMBIMHU CBOMCTBAMH, a TAK)KE OCBAMBAIOT aBTOMAaTU3UPOBAHHbBIE
CUCTEMBI JJIsl OLICHKH U KOHTPOJISI KaueCTBa.

KiroueBble HanpaBJieHUsI OATOTOBKU:

* [ludpoBoe MoaemMpoBaHNE METATUIOBETICCKUX TPOIIECCOB: CO3aHUE
BUPTYQJIbHBIX MOJEIEH TEPMUYECKUX U MEXAHUYECKUX XaPAKTEPUCTUK METAJIOB C
MMOMOIIIBI0 HEMPOCETEBBIX AITOPUTMOB U KBAHTOBBIX CUMYJIAITOPOB.

* KBaHTOBOE METAJUIOBEAEHUE: TPOEKTUPOBAHUE HOBBIX MATEPHUATIOB C
HCMOJIb30BaHUEM KBAaHTOBBIX METOJOB aHAIN3A CTPYKTYPhI U CBOVCTB METAJIIOB.

* CaMOBOCCTaHaABIIMBAIOIIUECS U aallTUBHBIC MaTepHaJIbl: pa3padoTKa
BBICOKOTEMIIEPATYPHBIX METAJIOB U CIUIABOB C BO3MOXHOCTBIO N3MEHEHHS CBOVICTB
B 3aBUCHMOCTHU OT BHEIIHUX YCIIOBHM.

* lHTeIUIeKTyaabHbIE CUCTEMBI KOHTPOJISL KauecTBa: ucnosb3oBanue MU s
MOHUTOPHUHTA U aHAJM3a MaTEePUaIoB, BKIIIOYas CO3/jaHue [IU(PPOBBIX
MeTaorpauueckux KapT U aBTOMAaTU3UPOBAHHYIO IUATHOCTHUKY.

TexnoJsiornueckasi 0asza:

« JlJabopaTtopuu KBaHTOBOTO U IU(PPOBOTO MaTEPHATIOBEICHUSI.

* CUMYJISILIMOHHBIE KOMIUIEKCHI U1 MOAECIIMPOBAHUS BBICOKOTEMIIEPATYPHBIX
IIPOLIECCOB U TECTUPOBAHMUS HOBBIX CIUIABOB.

* ABTOMAaTU3MPOBAHHBIE CUCTEMBI KOHTPOJIS U aHAJIN3a KA4€CTBA MAaTEPUAJIOB.
* LleHTpHl pa3pabOTKH CaMOBOCCTAHABIMBAIOIINXCS U aJalITUBHBIX METAJUIOB.

KBanuduxkauus:
"NHxeHep-MeTaIoBe]] C HaBbIKaMU IU(POBOTO U KBAHTOBOTO MaTepHalOBEACHUS. "

TpynoycrpoicrBo:

* [IpoexTrpoBaHue U ONTHUMH3ALUS BBICOKOTEMIIEPATYPHBIX MTPOLIECCOB IS
A3POKOCMUYECKON Y SHEPTEeTHYECKON OTPACIIEH.

* Co31aHue cCaMOBOCCTAHABIMBAIOIIUXCS MATEPUATIOB )11 pOOOTOTEXHUKH U
MEIUIIHBI.



* Bueapenne uu@poBbIX TEXHOJIOTHI B MPOU3BOJICTBEHHBIE TPOLIECCHI KOHTPOJIS
Ka4eCTBa.

* YyacTue B MEXIYHAPOJHBIX MPOEKTAX MO pa3padOTKE HOBBIX MAaTEPUAIIOB IS
DKCTPEMAJIbHBIX YCIOBUHU.

IlepcrieKTUBDI:

BBIITyCKHHUKYM CTaHYT BEIYIIMMH CHEUAIMCTAMH B 001aCTH LIU(PPOBOTO
MeTaIOBeIeHUs1, 00eCcTeunBasi epexo/i K HOBBIM TEXHOJIOTUAM 00pabOTKH
MaTepHaJIOB C UCIIOJIb30BAHUEM KBAaHTOBBIX METOJIOB U UCKYCCTBEHHOI'O MHTEJUICKTA.
Nx pabota OyaeT onpenensats Oyayiinee BEICOKOTEMIIEpAaTypHO 00paboTKu
METaJIOB, CO3J]aBasi MaTepuabl, KOTOPbIE MOTYT BBIIEP)KHBATh IKCTPEMAJIbHbIE
YCIJIOBHSI, TAKME KaK KOCMUYECKUE MyTEIIECTBUS U ITyOOKOBOJHbBIE UCCIIETOBAHMUS.

SPECIALITY DESCRIPTION
Text generated by ChatGPT 4o

Future metal engineers are mastering the integration of quantum technologies and
artificial intelligence into the process of high-temperature metalworking, using
digital modeling and virtual metallography to create and test new materials. Students
study methods of processing materials at extreme temperatures, create self-healing
and adaptive materials with programmable properties, and master automated systems
for quality assessment and control.

Key areas of training:

» Digital modeling of metallographic processes: creation of virtual models of thermal
and mechanical characteristics of metals using neural network algorithms and
quantum simulators.

* Quantum metallology: designing new materials using quantum methods for
analyzing the structure and properties of metals.

* Self-healing and adaptive materials: development of high-temperature metals and
alloys with the possibility of changing properties depending on external conditions.

* Intelligent quality control systems: using Al to monitor and analyze materials,
including the creation of digital metallographic maps and automated diagnostics.

Technological base:

* Laboratories of quantum and digital materials science.

* Simulation complexes for modeling high-temperature processes and testing new
alloys.

» Automated systems for monitoring and analyzing the quality of materials.

» Development centers for self-healing and adaptive metals.



Qualification:
"A metal engineer with digital and quantum materials science skills."
g g q

Employment opportunities:

* Design and optimization of high-temperature processes for the aerospace and
energy industries.

» Creation of self-healing materials for robotics and medicine.

* The introduction of digital technologies into the production processes of quality
control.

» Participation in international projects for the development of new materials for
extreme conditions.

The prospects:

Graduates will become leading experts in the field of digital metallurgy, ensuring
the transition to new technologies for processing materials using quantum methods
and artificial intelligence. Their work will shape the future of high-temperature
metalworking, creating materials that can withstand extreme conditions such as
space travel and deep-sea exploration.



N3o06paxxeHue creuepupoBaHo ¢ rnomoisio DALL-E 3.
[Tpomrt:

dyTtypuctuueckas gadopatopus HU(HPOBOTO METAIIIIOBEAEHHUS C
KBAHTOBBIM MOJCIUPOBAHUEM BBICOKOTEMIIEPATYPHBIX
npoiieccoB. MHxkeHephl aHATU3UPYIOT MeTajiorpaduuecKkue
n3o0paxkeHusi, ucnodib3yst U u velipocetu s pa3paboTKu
CaMOBOCCTaHABJIMBAIOIIUXCSA METAIOB. ABTOMaTU3UPOBAHHbIC

CHCTEMBI KOHTPOJISI KauecTBa U IMU(PPOBOE TECTUPOBAHNE HOBBIX
MaTepualioB

Image generated by DALL-E 3.

Promt:

A futuristic laboratory of digital metallurgy with quantum
simulation of high-temperature processes. Engineers analyze
metallographic images using Al and neural networks to develop
self-healing metals. Automated quality control systems and
digital testing of new materials
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