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foreign scientific consultant for the dissertation work of Mussabekov
Nazarbek Rasulbekovich on the topic "Synthesis of a hybrid control system
for a complex technological complex of copper smelting production",
submitted for the degree of Doctor of Philosophy (PhD) in the specialty
6D070200 - "Automation and Control"

The dissertation work of N.R. Mussabekov is a significant contribution to
the field of automation and control, especially in the context of copper smelting.
The author demonstrates a deep understanding of modern management methods
and their application to complex technological processes. In particular, the work
focuses on the importance of integrating intelligent technologies and mathematical
models to improve management efficiency.

One of the key aspects of the work is a thorough analysis of existing
management systems, which allows you to justify the choice of a hybrid approach.
This not only emphasizes the relevance of the study, but also opens new horizons
for further research in this area. The development of algorithms and control models
based on real data and the experience of operators is a particularly valuable
contribution, as it allows for more advanced adaptive and efficient control systems.

The extensive literature review and analysis of the state of automation of
smelting processes presented by the applicant indicates a high level of training of
the author and his ability to critically comprehend existing approaches. The
prototype of the hybrid control system, which was tested as part of the study,
demonstrates the practical applicability of the proposed solutions and their
potential to improve production processes.

In general, the dissertation of N.R. Mussabekov is an example of scientific
research which combines theoretical foundations with practical applications and
has all chances for successful dissemination in industry. I recommend the work for
defence, as it makes a significant contribution to the development of automation
and control in the copper smelting industry, and the author deserves to be awarded
the degree of Doctor of Philosophy (PhD) in the speciality 6D070200 —
“Automation and Control”.
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3apy0e;KHOro Hay4YHOro KOHCYJILTAHTA HA JHCCEPTALHOHHYIO paboTy
MycabekoBa Hazap6eka Pacynb6exoBuua Ha Temy «CuHTe3 ruOpHaAHOM
CHCTeMbl YNPABJICHHS CJI0KHBIM TEXHOJIOTHYECKHM KOMIJIEKCOM
Me/eNnJaBHJAbHOI0 NPOH3BOACTBAY», MPEACTABIECHHOH HA COMCKAHHNE CTENEeHH
aoktopa ¢usaocopun (PhD) no cneunanbnocTu 60070200 — «ABToMaTH3auus
M yrpaBJleHHEe»

Huccepranuonnas pabora Mycabekosa H.P. npencrasnsier co6oit 3Ha4MMBblii
BKJIaJ B 00JacTb aBTOMAaTU3allMM W YIMpPaBI€HHUs, OCOOEHHO B KOHTEKCTE
MeJIeMIaBHUJIBHOTO MPOM3BOACTBA. ABTOpP IEMOHCTPHUPYET NIyOOKOe MOHUMaHHE
COBPEMEHHBIX METOJOB YIIpaBlI€HUS M MX I[PUMEHEHUS K CJIOXKHBIM
TEXHOJIOTUYECKUM MpoueccaM. B yacTHOCTH, paboTa akUeHTHpPYeT BHHMaHHE Ha
Ba)KHOCTH HHTErpallud HWHTE/UIEKTyalbHbIX TEXHOJOTMH M MaTeMaTHYeCKHUX
MoJiesiel 1715 MOBbILEHUS 3(PPEKTUBHOCTH YIIPaBIEHUS.

OpHUM M3 KIIOYEBBIX AaCMEeKTOB pabOThl SIBNSETCS TIIATEJbHBIA aHaJu3
CYLIECTBYIOLIMX CHUCTEM YyMpaBieHHUs, YTO TO3BOJSET O0OOCHOBAaTh BBEIOOP
rMOpPUIHOTO MOAX0JA. JTO HE TOJIBKO MOJYEPKUBAET aKTyaJbHOCTh MCCIIEIOBAHUS,
HO M OTKpbIBAE€T HOBbI€ TOPHU3OHTHI JJIsl JAalbHEHIIMX HWCCIIENOBaHUM B JaHHOM
obnactu. Pa3paboTka anropuTMOB M MOJeNel yIrpaBiieHHs, OCHOBaHHBIX Ha
peanbHBIX JaHHBIX U OMbITE ONEpPaTOpOB, SIBISETCS OCOOEHHO LIEHHBIM BKJIAIOM,
TaK Kak 3TO [TO3BOJISET cO31aTh Oonee coBeplleHHble afanTUBHbIE U 3(PheKTHBHBIE
CHUCTEMBI yIIPaBIICHHUS.

[IpencraBneHHbI couckareneM OOIIMPHBIA 0030p JUTEpaTypbl W aHaIU3
COCTOSHMs aBTOMaTH3aLUU IIPOLECCOB IUIABKUA CBUAETENLCTBYET O BBICOKOM
YPOBHE TOATOTOBKU aBTOPA U €ro CIIOCOOHOCTH K KPUTHYECKOMY OCMBICIEHHIO
CYLIECTBYIOLIMX MOAXOA0B. [IpoToTun ruGpuIHON CUCTEMBI ypaBieHusl, KOTOPbI
ObUl HMCOBITAH B paMKax HUCCIIEJOBaHUS, JEMOHCTPUPYET MPAKTHYECKYIO
MPUMEHUMOCTh TMPEUIOKEHHBIX PELIEHWH M MX TMOTeHUMAN Ui YIy4LIeHHS
ITPOU3BOJCTBEHHBIX MPOLIECCOB.

B uenoMm, nucceprauuss MycabekoBa H.P. sBnsercs oGpasiom Hay4yHOro
MCCJIEIOBaHKs, KOTOPOE COYETaeT TEOPEeTUYECKHE OCHOBBI C MMPaKTHYECKHUMHU
NPUITOKEHUAMM, W MMEET BCE INAHChI Ha YCIELIHOe paclIpOoCTpaHEHHE B
NPOMBILUIEHHOCTU. PexoMeHayro paboTy Kk 3aliuTe, TaKk Kak OHA BHOCHT
3HAUMTENIbHBIM  BKJAJ B  pa3BUTHE AaBTOMAaTH3alUMM W  YIpaBl€HUS B
MEJEIUIaBUIIBHYIO OTpPaciib, @ aBTOP 3aCiy)XMBaeT MPUCBOEHUS YYEHOW CTereHH
nokropa ¢unocopuu (PhD) no cneunansroct 6D070200 — «ABTOMaTu3zanus u
yrpaBieHHe.
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