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Automatic speech recognition systems are a necessary tool in the management of automated
and robotic complex. The development of technology that converts Kazakh speech into text is a
big step forward for the economic and social development of the Republic of Kazakhstan

Traditional systems demonstrate fairly high recognition accuracy, but, at the same time, they
consist of several independent complex modules, which can cause problems in constructing
models. Today, machine learning methods are widely used in the field of speech recognition and,
in this regard, the end-to-end method of speech recognition has become widespread. The basic
principle of end-to-end models is that they are trained on the basis of big data. From this it is
possible to detect the main problem, it concerns the recognition of low-resource languages, which
includes the Kazakh language.

Currently, end-to-end systems for recognition of Kazakh speech based on a model using the
attention mechanism, which shows promising results, have not been developed. A model with an
attention mechanism can work well both with and without language models, while demonstrating
a low error in speech recognition. This approach is a promising direction that can be used to
develop speech recognition systems with a limited training data.

Thus, it can be assumed that the relevance of the topic of the dissertation work is beyond
doubt.

The purpose of the dissertation is to do research and develop a model, method and algorithm
to improve the accuracy of recognition of Kazakh speech based on end-to-end architecture.

The scientific novelty of the researcher's work lies in the development of a new speech and
text corpus for the Kazakh language, as well as in the implementation of an end-to-end model and
method using the attention mechanism for recognition Kazakh speech.

The author made a comparative analysis of modern speech recognition methods based on
traditional, hybrid and end-to-end models; developed an extended speech corpus for end-to-end
recognition of Kazakh speech; developed an effective method and algorithm of an end-to-end
model based on Encoder-Decoder using the attention mechanism to create a recognition system of
Kazakh speech; developed an end-to-end architecture and software for recognition of Kazakh
speech.

The scientific research conducted by Oralbekova D.O. indicates that the researcher is
sufficiently proficient in the methods of scientific analysis, has a technical level of preparedness
for conducting complex scientific research, and has extensive knowledge in the field of speech
recognition and speech-to-text technology.

On the theme of dissertation 10 scientific articles were published in the international journals
indexed in the “Scopus” database as well as during the international conferences, in the magazines
and bulletins. Due to the pandemic covid-19 crossed the world, a plan to do the internship program
at Universiti Putra Malaysia is cancelled however we still continue our research discussion,
implementation and analysis of algorithms, progress presentation and discussion on writing article
via video conferencing, zoom.

On the basis of the above mentioned, | consider that the dissertation of D.O.
Oralbekova satisfies the requirements for obtaining the degree of Doctor of Philosophy
(Ph.D.) in specialty 8D06103 — Management information systems.
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OT3bIB 3APYBEKHOI'O HAYYHOI'O KOHCYJIbTAHTA

Ha quccepranuio OpanodexkoBoi Aunbl OpbiMOaeBHbI HA TeMy «Pa3padoTka cucreMbl
aBTOMATH4Y€CKOI0 PacO3HABAHNS PeYd HA OCHOBE HHTErPaJbHOI0 MOAX0/12)» HA
couckanue crenenu 1o0kropa ¢punocopun (Ph.D.) no cnenuaabnoctu «8D06103 —

Management information systemsy

Cucrembl  aBTOMAaTHYECKOTO  pACIO3HABaHUS  pPEUM  SBISIOTCS  HEOOXOIUMBIM
WHCTPYMEHTOM MpPHU YIpPaBIEHUU KO(MMIUIEKCOM aBTOMATH3UPOBAHHBIX U POOOTOTEXHUYECKUX
ycTporcTB. Pa3paboTka TexHosoruu rnpeodpa3oBaHms Ka3aXCKOW pedr B TEKCT — OOJBIION Imiar
BIIEpe]l JJ11 SKOHOMHUYECKOTO M COIMAIbHOTO pa3BuTHs PecyOnuku Kazaxcran.

TpaguuuMOHHBIE  CHCTEMBI  JIEMOHCTPUPYIOT  JOCTaTOYHO  BBICOKYKH)  TOYHOCTH
pacno3HaBaHUsl pe4Yd, HO IPH 3TOM OHU COCTOAT U3 HECKOJbKHX HE3aBHUCUMBIX CIIOMXHBIX
MOJYJIEH, 4TO TIPU MOCTPOCHUU MOJENIed MOXKET BbI3bIBATh MpobsieMbl. Ha cerogusmHuii 1eHb
METOJIbl MAIIMHHOTO OOYy4YeHUs HMIMPOKO HCHOJB3YIOTCS B OOJIACTH PACIIO3HABAHUSA PEYd U B
CBSI3H C 3THM LIMPOKOE PACHPOCTPAHEHUE MOJYUUI HHTErPAIbHBIN METO/I pACIIO3HABAHUS PEYH.
OCHOBHOM NPUHIUI paOOThl UHTErPATbHBIX MOJEINEH 3aKI04YaeTcs B TOM, YTO OHU O0y4aroTcs
Ha OCHOBE OOJBIIMX MaHHBIX. MCXOAS M3 3TOro, MOYKHO BBIACITUTH OCHOBHYIO IpOOJieMy,
KOTOpasi KACaeTCsl paCliO3HABAHMS MaJIOPECYPCHBIX A3BIKOB, K KOTOPBIM OTHOCUTCSL M Ka3aXCKUU
A3BIK.

B Hacrosimiee Bpemst He pa3paboTaHbl HHTETPAbHBIE CUCTEMBI PACTIO3HABAHUS KAa3aXCKOM
peyYu Ha OCHOBE MOJIEIM C UCIOJIB30BAHMEM MEXaHW3Ma BHUMAaHMs, KOTOpas JEMOHCTPUPYET
MHOT0O0€IIatonre pe3yiabTaTel. Moienb ¢ MEXaHM3MOM BHHUMaHHUS MOKET XOpOIIO paboTaTh
KaK C SI3bIKOBBIMH MOJIEJISIMHU, TaK M 0€3 HHUX, IEMOHCTPUPYS MPHU 3TOM HU3KYIO MOTPEITHOCTH
pacro3HaBaHus peuu. Takol MoaAXo/ SABISETCS NEPCIEKTUBHBIM HAIIPABIECHUEM, KOTOPOE MOXKHO
MCIIOJIb30BATh JJIsl Pa3padOTKH CHCTEM paclo3HaBaHUS PEeUYM NpU OTpaHHMUEHHOW 0Oydaroiein
BBIOOPKHU.

Takum 00pa3oM, MOKHO CUMTATh, YTO AKTyaJIbHOCTh TEMBI TUCCEPTAIIUU HE BBI3BIBACT
COMHEHMH.

Henbto nuccepranuy SBISETCS HCCIENOBAaHUE M pa3paboTKa MOJENH, METojga H
aNropuT™Ma Uil TOBBIIIEHUS TOYHOCTH pACIO3HABAHUS KAa3axCKOW peYd Ha OCHOBE
MHTETPaJIbHONU APXUTEKTYPBI.

Hayunas HoBU3HA paboOThI HCCIeIOBATENS 3aKIIOYAETCsl B pa3pad0TKe HOBOTO PEUYEBOTO
Y TEKCTOBOTO KOpPITyca JUIsl Ka3aXCKOro s3bIKa, a TAK)KE B peAIM3allUi MHTETPAIbHON MOJEIHN U
METO/Ia C UCIIOJIb30BAHUEM MEXaHU3MA BHUMAHUS U1 PACIIO3HABAHUS Ka3aXCKOU peuH.

ABTOpPOM TPOBEIECH CPABHUTEIIbHBIM aHAJIN3 COBPEMEHHBIX METOJIOB paclO3HaBaHUSA
pedd Ha OCHOBE TPATUIMOHHBIX, THOPUIHBIX U WHTETPAIBHBIX MoJeNel; pa3paboTan
pPaCIIMPEHHBIM PEYEBOM KOPHYC Il HMHTErPATIBHOTO paclo3HaBaHUA Ka3axCKOW pedw;
pa3paboTanbl 23PGEKTUBHBIN METO/ U AITOPUTM UHTETPAILHBIX MOJIeTiel Ha Oa3e Koaep-IeKoaep
C HCMOJIb30BAHMEM MEXAaHW3Ma BHUMAaHHMS JUIsI CO3JIaHHSI CHCTEMBbI PACMO3HABAHUS Ka3aXCKOM
peud; pa3pabOTaHbl MHTErpalibHAs apXUTEKTypa M MPOTpaMMHOE oOOecmedeHue MAiis
pacno3HaBaHMs Ka3aXxCKOM peyu.

Hayunoe uccnenoBanue, nposegennoe OpandexoBoit /1.0., CBUAETENBCTBYET O TOM, YTO
HCCJIEN0BATENb B JIOCTATOYHOM CTENEHM BIIAJAEET METOJaMH HAy4YHOIO aHalu3a, HMEET



TEXHUUYECKUH ypOBEHb MOATOTOBIEHHOCTH K MPOBEICHHUIO CIIOKHBIX HAyUHBIX HCCIIEIOBAHUA,
obOnamaer OOMMPHBIMH 3HAHUSAMH B 00JacTH pAclO3HABaHHUS PEUYd M TEXHOJOTUHU
peoOpa3oBaHus peyuu B TEKCT.

[Io Teme nucceprammu omyonukoBaHo 10 HaydHBIX cTaTeil B MEXIYHApOJHBIX
JKypHaJax, WHICKCUPYEMBIX B 0a3ze JaHHBIX «SCOPUS», a TakKe B XOJIe€ MEXKIYyHapOJHBIX
KoH(epeHIHid, B KypHasax u Otoyuterensx. M3-3a smunemuun COVID-19, oxBarusiieii Bech Mup,
IUTAaHBI TI0 MPOXOXKICHHUIO MEXKIYHAPOJHOM mporpamMmbl CTaXXUpOBKU B YHuBepcurere Ilytpa
Mamnaii3usi ObUTM OTMEHEHBI, TeM HE MEHEe, MBI MPOJIOJDKAEM Hallle HCCIIeI0BATEIbCKOe
oOcy:xJieHue, paboThl MO BHEIPEHHUIO U aHAIHM3Y aJTOPUTMOB, MPE3EHTALMIO X0/1a BBITOJIHEHUS
paboT, a TakxKe 00CYXKJICHHE HATMCAHKE CTaThU 10 BUICOKOH(EpEHIN 1 yepe3 Z0om.

YuurbiBasi BbILIEH3JI0KEHHOE, s cuuTaw, 4ro aucceprauus [[.0.OpanbdexoBoii
oTBeYaeT TPeOOBAHMSAM IS MIPUCBOEHHUS el yueHoil crenenn aokrTopa ¢punocodpuu (Ph.D.)
no cnenuaabHocT 8D06103 — Management information systems
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[lepeBoJl BHIIEYKA3aHHOIO JIOKYMEHTA C AHCIAHCKOro A3bIKa Ha PYCCKHI A3BIK BBINOIHCH
nepesoadrkoM OMapoBoi Mamkoit Mapkucossoii, UAH 930924401943.

[loAmich: ﬁw o peecene o Hbpwseeodrto

HoTapHyc, CBHJETEILCTBYA [OUTHHHOCTE IMTOANHCH, HE )’JIOCTOBCPHGT Cl'.)aKTDB, H3JI0JKEHHBIX
B JOKYMCHTE, a JIMIIB [OATBEPKAACT, 4yTO MOJIKCHL cagdana Opr:,E(CJIeHHbIM JIALIOM.

Pecny6nunka Kasaxcran, TOpoa AnMarthl.

JIBAAUATH BOCHMOE ANpeJist ABE THICH' M ABAAUATE BTOPOro roja.

51, Bekewbaesa Po3za [lepHebekoBHa, HOTapuyc ropoad AsMarbl, rocylapCTBeHHas
munensns Ne 15022328 Boirana MEHACTEPCTBOM FOCTHLHH Pecny6iukn Kaszaxcrad OT 25
nexabps 2015 roxa, CBUACTENLCTBYIO [OUIMHHOCTh MOZNHCH NEPEBOAYHKA OmapoBoii
Maanku MapKucoBHbl. JIMYHOCTD, MEPEBOMUNKA yCTaHOBJICHA, neecrnocoOHOCTE B
[OTHOMOYUSA TTPOBEPEHBI.
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