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This letter is a review report of the Doctoral dissertation, ‘Development of methods for
predicting quality indicators in SG standalone networks using machine learning,” prepared by
Mr. Yedil Nurakhov who is doing his Ph. D program in the Al Farabi National Kazakhstan

University.
The major research works he had executed can be summarized as follows.

- Construction of a reproducible 5G Standalone test environment with controllable
network parameters.
- Verification of the nonlinear dependency of quality indicators on the load level with the
presence of threshold degradation effects.
- Confirmation of the buffering and transport level mechanisms are the limiting factors.
- Forecasting quality indicators based on time series.
- Checking the possibility of identifying significant factors by applying some of the
interpretable machine learning techniques.
As his rescarch results, he achieved fairly satisfactory results in predicting the near-future
performance changes of 5G Standalone networks.
Considering his research works and their quality including 6 published scicentific papers in
2 recent years of 2025 and 2026, [ am not hesitating to recommend Mr. Yedil Nurakhov for his
Ph. D degree.
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£ Professor Emiritus,
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Hacrosimee MHCHMO IPEACTaBIsAeT cO00HM OT3bIB HA TOKTOPCKYIO IHUCCEPTAIHIO «Pa3pabotka
METO/IOB IIPOTHO3HPOBAHHS TIOKa3aTelel Ka4eCTBa B aBTOHOMHBIX CeTAX SG ¢ HCTOB30BAHHEM
MAIAHHOTO 00ydeHHs», moarotosieHHo# HypaxossiM EmuneM, HOKTOpaHTOM Kasaxckoro
HAIMOHAILHOTO YHHBEPCHTETa MMEHH alh-Dapabu.

OCHOBHBIE BBITIOJHEHHEIE MM HCCIIEOBATENbCKHE PabOTEI MOXHO PE3IOMHPOBATH CICAYIOMAM
o6pa3oM.

- Co3jaHHe BOCIPOHM3BOJMMOM TECTOBOH CpeIbl /Ui aBTOHOMHOH paboter 5G ¢
yIpaBIIsieMbIMH CETEBbIMH [IAPAMETPAMH.

- IlpoBepka HEIMHEHHO} 3aBHCHMOCTH IOKa3aTe/led KauecTBa OT YPOBHsA HArpy3ki HpH
Hanuuu# 3¢ GEKTOB IOPOTrOBOTO yXy/IIICHHS.

- TloATBep)KIEHHME TOTO, YTO MeXaHH3Mbl Gydepu3aluu W YPOBHS NEpENatin SABILIIOTCA
OrpaHMYMBAONIMMH (aKToOpaMH.

= HPOFHO3Hp0BaIIHe mokasarejieil KauecTBa Ha OCHOBE BPEMEHHBIX PSJIOB.

! HpOBepKa BO3MOJXXHOCTH BBIABJICHHUS 3HAYUMBIX q)aKTopOB C IIOMOIIBIO HEKOTOPBIX
UHTEPIPETUPYEMBIX METOOB MaIIUHHOI'O 06y‘IeHI/ISI.

B KkadecTBe pe3yIbTaTOB CBOMX HCCIIE€JOBAHMH OH JOCTHT y6euTeNbHBIX PE3yJIbTaTOB B
IIPOrHO3MPOBAHMY HM3MEHEHHMH NPOHU3BOJMTENHHOCTH ABTOHOMHBIX ceret 5G B OmmxanimeM

Oy ayIieM.

VuuTEIBas €ro HaydHble pabOTBl H HX Ka4eCTBO, B TOM HHCIC 6 omyOJMKOBaHHBIX Hay4HBIX
crateii 3a mocinemaue 2025 m 2026 roxpl, s HAaCTOATEIBHO PEKOMEHAYIO HypaxoBa Emuis
CepraszueBrya K IPUCYKICHHAIO CTENIEHH JOKTOpa dunocopuu (PhD).
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