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[ am the external advisor for the PhD thesis of Mr Mikhail Grishko, who has done his PhD studies at
the Al-Farabi Kazakh National University under the primary supervision of Professor Anuar
Dusembaev. I have met Mr Grishko over the years many times, both in Kazakhstan and in England. 1
was always strongly impressed by his in-depth understanding of the research topics, excellent hard
work, dedication and professionalism.

I received the thesis of Mr Grishko on 5" January 2021. The thesis is written in Russian, however for
all results chapters the corresponding English papers have been provided to me. My assessment is
based on the English text.

The work of Mr Grishko shows an excellent and in-depth understanding of fundamental concepts in
pattern recognition, operator algebras in the context of pattern recognition, neural networks, self-
organising maps and relevant concepts of portfolio risk theory.

His work moves forward the constructive theory of neural networks in the context of pattern
recognition and links this to fundamental mathematical concepts in operator theory. This work also
has potential implications for the building on neural network hardware that has found recently many
applications in the context of artificial intelligence powered devices. The papers on this topic
constitute impressive results.

His work on the application of self-organising map neural networks to portfolio risk estimation is
fundamentally novel and has high potential to establish a novel way of estimating and understanding
portfolio risk with potential applications in investment theory and practice.
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Overall Mr Grishko’s research led to important results with high potential impact. Having published
several papers in competitive journals, including the Doklady Mathematics, shows that his research
results are positively appreciated by the research community and have a good potential for academic
and applied impact.

On the basis of the work that I read I strongly recommend the award of the Doctor (PhD) title to Mr
Mikhail Grishko.

Sincerely,

Professor Peter Andras

Head of School

School of Computing and Mathematics
Keele University
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Ouenka kanauaarcroii aucceprauun Muxanna I'puniko

51 ABNAIOCH HE3aBMUCHUMBIM KOHCYJIbTAHTOM [0 KaHOMOATCKOM Auccepraumu r-Ha Muxauna ['puiuko,
KOTOPBIH 3alUMTHA KaHAUIATCKYO AuccepTauuio B Ka3axcKoM HalMOHAIBHOM YHUBEPCHUTETE UMEHHU
anp-®apabu nox pykosoacreoM npodeccopa Anyapa Ilycembaesa. Sl MHOro pas Berpeuwasncs ¢
rocnoguHoM ['puinko, kak B KazaxctaHe, Tak U B AHMIMK. MeHs Bcerja CHIBHO BIIEYAT/ISNIH €r0
riny0oKOoe MOHMMAHHE TEM HCC/IeJOBAHUH, OTIHYHAS KpOmoTaHBaa pabora, caMOOTBEPHKEHHOCTL M
npodeccruoHanu3M.

S momy4nn muccepTanuio r-va I'pumko 5 gasaps 2021 roga. uccepralys HanucaHa Ha pyCCKOM
A3BIKE, OHAKO OJ1A BCEX KOHCYHEIX I'/IaB MHE 6BIJ'IH npenoc*raaneﬁbx COOTBECTCTBYHOIIIHE aHrauiickue
cTaThi. Mos OlieHKa OCHOBaHa Ha aHTTMHCKOM TEKCTe.

Pa6ora r-na I'puimko AeMOHCTpHUpYeT OTIHMuHOe W riybokoe noHMMaHWE (QyHAAMEHTANBHBIX
KOHLENUMT pacnosHaeanus 00pa3oB, OMepaTOpHeIX anredp B KOHTEKCTE pacno3HaBaHWs 00pasos,
HEMPOHHBIX CeTell, CaMOOPraHM3YIOUIWXCS KapT W COOTBETCTBYIOUIMX KOHUEMUMI TEOpHH
noprensHbIX pUCKOB.

Ero paGora pa3BuBaeT KOHCTPYKTHBHYIO TEOPHIO HEHPOHHBIX CETEH B KOHTEKCTE pacro3HaBaHU:A
06pazoB M CBA3bIBAaET ee ¢ (YHAAMEHTANLHBIMM MAaTEeMATMYECKMMH KOHUETIUMSIMH TeOpHH
onepaTopoB. JTa paboTa TakkKe MMEeT NOTEHLUMATbHbIE MOCIEJCTBUS A CO3JaHMs annaparHoro
obecrneuenys HeHPOHHON CETH, KOTOpPOE B MOCHEAHEE BPEMS HALIJO MHOXKECTBO NPHUMEHEHWH B
KOHTEKCTE YCTPOUCTB ¢ MCKYCCTBEHHBIM HHTE/UIEKTOM. PaboThl 110 3TO¥ Teme HarT BrevaT/IstoLme
pe3y/bTaThl.

Ero paboTa mo npUMEHEHHIO CaMOOPTaHHM3YIOIMXCs KapTorpaduueckKux HEHPOHHBIX ceTeH A
OLIEHKM pHMCcKa moprdens siBnseTcs NMPUHLHMMNAIBHO HOBOH M nmeeT OOBLIOA MOTeHUMan A
CO3JaHKA HOBOTO crocofa OLEHKH W MOHHMaHHs pHcKa noprdens ¢ NoTeHUHANBHEIM NPUMEHeHHEM
B TEOPHH M MPAKTHKE HHBECTHLIHM.

B uenom wccnenosanue r-Ha ['pHIIKO NPHBEIO K BaKHBIM PE3YJNbTaTaM C BBICOKMM IMOTEHLIMAIOM
Bo3feiicTBuA. [TyOnmkauus HeCcKOJAbKMX CTaTell B KOHKYpPHPYHOLIHMX JKypHalax, B TOM 4HCIE B
Doklady Mathematics, moka3siBaeT, 4YTO pe3yabTaTbl €ro WCCIeJOBaHUH MONOKHUTENBHO
QLEHHBAKOTCA  HCCIEN0OBATEIBCKHM 0006H1€CTBOM H HMEHT XOpOLLIHﬁ rnoreHmyan  ams
aAKageMHUYECKOro W NpHUKIaJdHOTO BO3/IEHCTRUSA.

Ha ocHOBaHMM mpounTaHHON paboThl HACTOATENLHO pekoMeHAyro Muxauiy ['pHIIKO TPUCBOUTH
3panue aokropa (PhD).

HckpenHe,

noonucy

[Mpodeccop INurep Annpac

JupeKTop WKOJb!

[IIkoNa BEIYUCTUTEIHONW TEXHUKH U MaTEMaTHKU
Kunbckuii yausepeurer



Pecry6nuka Kasaxcran, ropos AnMaTel,

J[BaguaTh NATOE AHBAPS Be ThICAYH IBAALATH BTOPOro roja.

TekcT mepeBoja AOKYMEHTA C aHIIHMICKOrO A3bIKA HA PYCCKHMH $I3BIK BBIIOJHEH
YIIOMHOMOYEHHBIM MepeBoaunkoM TieyoBbiM Baangumupom HukonaeBudaeMm.
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«25» aupapsa 2022 roxa, g, Kum Amixa ANeKkcadapoBHA, HOTapHYyC ropoaa AnMaTel,
NEHCTBYIOIMA HA OCHOBAHHM TOCY/I@PCTBEHHOH JMIEH3UH Ne 18022203 BbIAaHHOH
MuuncTepeTBoM rocTHuuE PecryGnuku Kasaxcran 10.12.2018 roma, CBHIETEIBCTBYIO
NOUTHHHOCTS TOAmHcH nepeBoxunka rp. Tueyosa Bmaamvupa Hukoaaesuya. JlnusoCcTh
TepeBOIIMKa yCTAHOBIEHA, IEECTIOCOOHOCTE H MOTHOMOYHS IIPOBEPEHEL.
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