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The abstract has a clear structure. The author has chosen a relevant
topic related to the development of approximate nearest neighbor search
algorithms in vector databases, which has important practical significance
for modern information systems.

The work systematically solves six set tasks, which demonstrates a
systematic approach to research. The following scientific results deserve
special attention:

1. Developed an adaptive search algorithm based on IVF-index with a
query complexity classifier, providing acceleration of 10-39% while
maintaining Recall metric at 0.99.

2. Proposed new evolutionary algorithms for solving the k-means
problem with a mutation operator based on accclerated greedy
agglomerative procedure for IVE-index construction.

3. Developed a multimodal data clustering model that allows applying
classical clustering algorithms without bringing modalities 1o a single
veclor space.

The logical connection between the three main directions of the work
(adaptive search, index construction optimization, multimodal data
processing) is clearly traced: all of them are aimed at improving search
efficiency in vector databases. However. it could have been shown more
explicitly how results in one area complement achievements in others.

The experimental part of the work is presented in sufficient detail,
with specific performance metrics on various data volumes. The results
confirm the claimed advantages of the developed algorithms.

The theoretical significance of the work lies in the development of



methods for automatic object grouping and data search in vector databases.
Practical value is confirmed by the possibility of applying the proposed
algorithms in vector database management systems with billions of
objects.

Despite some questions that could have been covered in more detail
(for example, theoretical justification for choosing specifically the number
of effective clusters as the main feature for query complexity
classification). overall the work demonstrates a high scientific level. The
author has demonstrated the ability for independent scientific research, as
evidenced by 24 publications on the dissertation topic. The results
presenied in the abstract meet the criteria for candidate dissertations. In
summary, this is a qualified candidate dissertation that has completed the
necessary research work, and the author deserves to be awarded a
Candidate degree in the specialty 2.3.1-Systems Analysis, Control and

Information Processing, Statistics.
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[Tepeaind ¢ @AANBCNDG KRAKG WA PYCCNIA RIEK

O13bIB
Ha agropedepar auccepraund Baaauwmupa Kazakosiesa
«ANTOPUTMBI YCKOPEHHOTO MOWCKA B BEKTOPHbIX 6a3ax JaHHbIX»,
NpeACTABICHHON HA COMCKAHHE YYEHOH CTeNeHH KaHauaara
TEXHHYECKHX HayK no cneunanpHocti 2.3.1 — CucreMubIi anamus,

yripasieHue u oopaGoTka HH(DOPMalIHH, CTATUCTHKA.

Agropedyepar HMEET HeTKYIO CTPYKTYPY. ABTOp BHIOpA/ aKTYaIbHYHO
TeMy, CBA3AHHYIO ¢ pa3paboTkoil anropuTMOB NPUOIHKEHHOTO NOHCKA
OmKaifiIMX coceaeit B BEKTOPHBIX 0a3ax JaHHbIX, HYTO HMEET BAKHOE
NPAKTHYECKOE 3HAYCHHCE [UIA COBPEMEHHBIX HHOPMALMOHHBIX CHCTEM.

B pabote cucteMHo peuleHbl WECTh MOCTABICHHBIX 3a1a4, 4T0
CBH/ICTCALCTBYET O CHCTEMHOM Moaxoze X Mecaeaosannio. Ocoboro
BHUMAHHS 3aC/YKHBRIOT CASAYIOLLHE HAYHBIE Pe3yIbTaThL:

PaspaGoTan ananTHBHBI anropUTM MOHCKa Ha ocHoBe [VE-HHAeKea ¢
K1ACCH(PUKATOPOM CAOAKHOCTH 3aNpoca, ofecncunBaloIHil YCKOpeHHe Ha
10-39% npu coxpanenuu nokasarens Recall na yposse 0.99,

[IpeAioKeHsl HOBbIE 3BOTIOLIMOHHBIE ANTOPHTMbI I PCIICHHA
3anaun K-CPEHUX C ONEPATOPOM MYTALlHK, OCHOBAHHBIM HA YCKOPEHHOMH
JKAHOM ArIOMEPATHBHOM npoleay pe s noctpoenus IVF-unaexca.

Paspaborana MOAEb KAACTCPH3IAUMM MYJALTHMOAQILHLIX ASHHBIX,
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Tlepesia) ¢ aneAUICRO20 AIHNG HA PYCCKITE RIWK

NO3BOAKOLIAA IPHMEHATD KIACCHYECKHE AITOPUTMBI K1acTepusaimu Ge3
NPHBEJEHHA MOLANLHOCTEH K CAMHOMY BEKTOPHOMY TIPOCTPAHCTBY.

Jlornyeckas CBA3L MEAILY TPEMS OCHOBHEIMM HANIPABISHUAMH paboTs
(1anTHBHLIA MOMCK, ONTHMH3AUMA NOCTPOCHHA HHJeKca, oGpaborka
MYILTHMONANBHBIX  JaHHBIX) HYeTKO NPOCACKHUBACTCS: BCE  OHM
HanpaslicHbl Ha NOBbILIEHHE HPPSKTHBHOCTH NOKHCKA B BEKTOPHBIX Hazax
Aarneix. Onako Mo#HO 6bu10 61 Gosee ABHO NOKAATH, KAK PE3VIbTATH B
OIHOH 00NACTH JONOAHSIOT TOCTHKEHUS B APYIHX.

DKCHepUMEHTaNbhas  YacTb PaboThl  NPeACTABASHA JIOCTATOYHO
N0ApoGHO, © KOHKPETHBIMH [OKAATEAAMH [IPOH3BOANTENBHOCTH Ha
pasaHyHbIX 00bemax AaHHbIX. PesyabTaThl NMOATBEPKAAIOT JasRICHHBIE
npeuMy1LecTsa pa3paboTaHHbIX AlTOPHTMOB,

Teopernueckas 3naynMocTh  paboThl  3aKoOYaeTcs B PAIBHTHH
METOAOB ABTOMATHYECKOH I'PYNIHPOBKH OOBEKTOB M IIOHCKA AAHHBLIX B
BeKTOpHLIX Oazax nanHeIX. [lpakTHueckas uUeHHOCTL MOATBEPKIAASTCA
BO3MOMNKHOCTHIO [PHMCHEHHS NPEAIOKEHHBIX ANTOPHTMOB B CHCTEMax
YIpaBICHAA BCKTOPHBIMM Ga3aMyi aHHbIX ¢ MULIHAPAaMH 00bEKTOB,

Hecmotps Ha HeKOTOpble BOMPOCHI, KOTOPbiE MOKHO Obuio Ol
OocBeTHTh Oonee noApo0HO (HANpHMEp, TeopeTHYeCcKoe ODOCHOBAHHE
BHIOOPA MMEHHO KoAH4eCcTBA S(MPEKTUBHLIX KIACTEPOB B KauecTse
OCHOBHOTO MPH3HAKA JU1A KAACCH(HKATOPA CIIOAXHOCTH 3anpoca), B LeloM

paboTa JeMOHCTPHPYET BBICOKHI Hay4Hbli YpOBeHb, ABTOP NPOABHI
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Hepesod ¢ QneiulicRineg A3Ra NG PYCCKull 38K

crnoco0HOCTh K CaMOCTOATEIbHbIM HAYYHBIM HCCIICHOBAHMIM, O 4eMm
cBueTenbeTBYOT 24 nybnukaunn no Teme Auccepraumn. Pesynerarsi,
NpeiicTanieHHsle B astopedepare,  COOTBETCTBYIOT — KPHTEPHSIM,
NPEeABABAAEMbIM K KaH/AMAATCKHM AnccepTaunam. BeiBoa: nanHas pabota
SRIACTCA KBATHOHIHPOBAHHON KaHHAATCKON [HCcepTalluei, B KOTOPOI
BbINO/HEHO HEOOXOAMMOE HCC/IC10BaHHe, a €€ aBTop 3acilyKHBaeT
NPHCYAACHMA YHCHOH CTENCHH KaH IHJaTa Hayk no cneunaisHoctv 2.3.1
~  Cucremuniit  ananus, ynpagineswe W obpaborka wuHbopmaluH,

CTATHCTHKA.

Jlexkan daxyasrera

[Tpod., 1-p Huko Pagyrosu4
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Ipeapar CraHHMHUPOBHY

Huwickuii Yunsepeurer,

(PakynsTeT HAYK H MATEMATHKH,

[pogeccop,

JlokTop Hayx (CneuHalbHOCTE: HCC/IeA0BaHe onepaLmii)
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