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Road transportation constitutes an integral component of modern transport
systems and continues to develop dynamically, as reflected in increasing traffic
volume, higher vehicle speeds, and greater load capacities. Alongside the undeniable
benefits of motorization, however, there has been a growing trend toward heightened
human and material losses associated with road traffic accidents. Motor vehicles
represent a significant source of potential hazard, the level of which has increased
substantially in recent years due to the rise in engine power and vehicle speed.

The driver constitutes the central element of the “driver—vehicle-road-
environment” (DVRE) system, whose stable functioning determines the overall
efficiency and safety of road traffic.

An analysis of the majority of road traffic accidents (RTAs) indicates that the
weakest link in the human—vehicle system (DVRE), limiting its effectiveness and
reliability, is the human component.

To ensure reliable and safe vehicle operation, a driver must maintain a high
level of alertness. This, in turn, depends on an appropriate psychophysiological state,
which is influenced by numerous internal and external factors.

The dissertation by Almagul Baltabekova is devoted to the development and
investigation of a training system aimed at enhancing driver reliability and safety.

To achieve this objective, the doctoral candidate formulated the following key
research tasks: :

— to analyze road traffic accident rates and identify the principal factors
affecting road safety;

— to determine the indicators and criteria of driver reliability;

— to examine existing methods and technical tools for assessing driver
reliability and to substantiate the feasibility of employing a driving simulator as a
means of improving road safety;

— to develop the design of a driving simulator intended for the assessment of
driver reliability;

— to develop a theoretical model of driver performance within a driving
simulator environment, aimed at identifying the key relationships between driver
behavior and road safety indicators, as well as at defining the parameters for a
comprehensive assessment of driver reliability;

— to develop a methodological framework and conduct experimental studies to
assess driver reliability using a driving simulator;

— to formulate practical recommendations for the implementation of the
research findings with a view to improving road safety.

Statistical analyses were conducted to identify the key factors contributing to
the occurrence of road traffic accidents. For this purpose, an expert-based statistical
method was employed.



The scientific novelty of the study is reflected in the following contributions:

— the proposal of indicators and criteria for assessing driver reliability;

— the development of a driving simulator design intended for the evaluation of
driver reliability;

— the formulation of a theoretical model of driver performance within a
simulator environment, enabling the determination of parameters for a
comprehensive assessment of driver reliability;

— the development of a methodology for conducting experimental studies of
driver reliability using a driving simulator;

— the development of practical recommendations for the acquisition and
improvement of driving skills under various road conditions.

The experimental studies were carried out during the doctoral candidate’s
research internship at the laboratories of the Czech Technical University in Prague,
where a driving simulator and various measurement devices were employed to
evaluate driver performance.

The practical significance of the dissertation lies in the development of a
simulator-based system aimed at enhancing driver safety and reliability.

During her doctoral studies and in the course of her dissertation research, Almagul
Baltabekova has demonstrated a high level of preparedness for conducting scientific
investigations. She has shown the ability to select appropriate methods for addressing
research problems, to plan and carry out experimental studies, to analyze and interpret
the results, and to apply advanced scientific analysis techniques. Moreover, she
possesses strong technical skills and a broad understanding of the subject area.

During her research internship, she engaged extensively with the design of
interactive driving simulators, the challenges of diagnosing and monitoring drivers’
psychophysiological states, and the relevant scientific literature in the field. In
addition, she conducted experimental studies examining the effects of various
stimuli on drivers’ psychophysiological states during driving. She also made
valuable contributions to the university’s scientific library

The main scientific findings, practical results, and conclusions of the
dissertation have been thoroughly validated and published in peer-reviewed journals
indexed in the Web of Science and Scopus databases, in journals recommended by
the Science and Higher Education Quality Assurance Committee of the Ministry of
Science and Higher Education of the Republic of Kazakhstan, as well as in the
proceedings of international conferences.

The comprehensiveness and presentation of the research in the aforementioned
publications fully comply with the requirements of the “Rules for Awarding
Academic Degrees” of the Republic of Kazakhstan.

The dissertation is written in a consistent scientific style, with conclusions that
are logical and well-founded. The content of the work aligns with the requirements
of the specialty 6D071300 — “Transport, Transport Equipment, and Technology.”

The dissertation by Almagul Baltabekova, entitled “Development and research of
a simulator complex to improve the reliability and safety of drivers' work”™ represents a
work of both scientific significance and practical value. The research has been
completed fully in accordance with the stated objectives, and the goals of the study have
been successfully achieved. On the basis of the quality and significance of this work,
the author, Almagul Baltabekova, is fully deserving of the degree of Doctor



of Philosophy (PhD) in the field 6D071300 — "Transport, transport equipment and
technologies".
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PEINEH3USA
HHOCTPAHHOI'0 HAYYHOI'0 KOHCY/IbTAHTA
Ha JUCCePTANHOHHYI0 paboTy banTadexoBoii Aimaryis,
BBINOJTHEHHYI0 Ha TeMy «Pa3pa0oTka u Hcc/lefoBaHHe TPEHAKEPHOTo
KOMIJIEKCA /ISl HOBBIMICHHsI HAIEsKHOCTH H 6e30I1aCHOCTH yIpaBJIeHHS

TPAHCHOPTHBIMH CPEeICTBAMMY, MIPEICTABJIEHHYIO HA COHCKAHHE CTENEeHH
noxkropa ¢puocopun (PhD) no cnenuassnocru 6D071300 — «Tpancnopr,

TPAHCIOPTHAA TEXHHKA W TEXHOJOTHH»

ABTOMOOMIIBHBIN TPaHCIOPT SABJISETCS HEOTHEMJIIEMOI COCTaBJISIOIIEH
COBPEMEHHBIX TPAHCTIIOPTHBIX CHCTEM M XapaKTEPH3YeTCs YCTOMYUBBIMH TeMITAMH
Pa3BUTHs, YTO MNPOSBIACTCS B POCT€ WUHTEHCHBHOCTH [BIIKEHWS, YBEIMICHHH
CKOPOCTEH TPAHCIOPTHBIX CPEZICTB M HMOBBIIIEHUH JKCILTyaTAI[HOHHBIX Harpy3ox.
Hapsiny ¢ mnonoxutensHeIME d(¢eKTaMd  aBTOMOOWIIN3AINHN, B MOCJIeJHHE
ACCATUIIETHS. OTMEYACTCS YBEIIMYEHHE YPOBHS aBapHHHOCTH, CONPOBOKIAIOIIEeCs
SHAYUTEIBbHBIMU YE€JIOBEYECKUMU M MAaTepUaIbHEIMU IMOTEPSIMH. TpaHCIOpTHBIE
CPEICTBa MPENCTABIAIOT COOOM HCTOYHUK IIOBBIIIEHHOW IMOTEHIMAIBLHOMN
OIaCHOCTH, CTENEHb KOTOPOW CYIIECTBEHHO BO3pOCIa B CBA3U C yBEIMIECHHEM
MOIIHOCTH JABUTATENIEH U CKOPOCTHBIX XapaKTEPUCTUK aBTOMOOMIIEH.

B namHBIX yCHOBHSX 0COOYIH0 3HAYUMOCTB nproOperaer mpobieMa
obecrieueHnss O€30IACHOCTH [OPOKHOIO IBWKCHHS. BomuTensb SBIsSeTcs
KIIFOICBBIM 3JIEMEHTOM CHCTEMBI «BOJUTEND — TPAHCIOPTHOE CPEICTBO — JI0POTa —
Cpeza», OT yCTOHYMBOCTH (yHKIMOHHMPOBAHHUSI KOTOPOHM B peIaloieil CTerneHn
3aBUCAT 3(Q(PEKTUBHOCTE W Ge30MacHoCTh IIpolecca YIPaBJIeHUsI TPAHCIIOPTHBIM
CPEJICTBOM.

AHallu3  JIOPOKHO-TPAHCIIOPTHBIX — IIPOMCIIECTBUE IOKa3bIBAET, YTO
HauOoslee ySI3BUMBIM 3BEHOM B CHCTEME «UEJOBEK — TPaHCIOPTHOE CPEICTBOY»
SBIISIETCSl  YEJIOBEUECKHMH (DAaKTOp, ONpeleNsioluil HaIeKHOCTD yIpaBlICHHUS
TPaHCIIOPTHBIM CPEJICTBOM.

ObecnieyeHne HaIEXHOrO U 0OE30MACHOIO YOPaBJI€HUsI TPAHCIIOPTHBIM
CpencTBOM  TpeOyeT OT  BORHUTENS  IIOAAEPKAHHS  BBICOKOIO YPOBHSI
byHKIHOHAILHON TOTOBHOCTH, 4To HaIpsIMYIO CBSI3aHO G ero
ICHXO(QHU3HOIIOTHIECKUM  COCTOSTHHEM, bopMUpyeMBIM  I[I0J] BO3IEHCTBHEM
COBOKYITHOCTH BHYTPEHHHX U BHEIIHUX (HaKTOPOB. :

Hucceprannonnas padora bantaGexoBoi AMaryis oCBsIIeHa pa3paboTtke
U HCCIIEIOBAHUIO TPEHAKEPHOI'O KOMILIEKCa, MPEAHA3HAYEHHOT'O TS TOBLIIIIEHHUS
HaJIeKHOCTH  NEATENLHOCTH  BOAUTENss W 0E30MIaCHOCTH  yIpaBlIEHUS
TPaHCIIOPTHBIMU CPEICTBAMH.

JIst TOCTHIKEHHSs IOCTABIIEHHOM IIEeId B JTUCCEPTALHOHHON paboTe OBLIX
PEIIEeHBI CIEAYIOIIHE OCHOBHEIE 3a/1a4H;

- [IPOBEJICH aHAJIM3 aBapUWHOCTU JOPOXKHOI'O IBUKEHUS W BBISBIICHBI
OCHOBHBIE (haKTOPEI, BIUSIOIINE HA YPOBEHD 6€30MIaCHOCTH;

- 000CHOBaHBI [10KA3aTeN U KPUTEPUH HATEKHOCTH BOJUTEIIS;

- [IPOAHAJIM3UPOBAHEI  CYIIECTBYIOUIME METOALI U TEXHHUYECKHE
CpeACTBa OLEHKHA HAACKHOCTH BOJXHUTETEH M OOOCHOBaHa IeJeCOO0OPA3HOCTh



IIPUMEHEHUsI TPEHaKESPHBIX TEXHOJIOTHH B LEJIX IIOBBIIIEHHS Oe30MacHOCTH
JIOPOKHOTO IBHIKEHUS;

— paspaboTaHa KOHCTPYKIMS TPEHaXCPHOTO KOMILICKCa JUIs OLCHKH
HA/Ie)KHOCTH JESITEJIbHOCTU BOIUTEIIS,

- pa3paboTaHa TEOPETUYECKAss MOJeNb MAEATENPHOCTH BOIWTENIS B
TpeHaXepHO! cpelie, MO3BOIIIONIas BBIIBATE B3aUMOCBA3U MEXY MapaMeTpamu
[IOBEJIEHUS] BOJAUTENS U IOKa3aTesiIMi 0€30IIaCHOCTH YIIPaBJICHUS TPAHCIIOPTHLIM
CpEeICTBOM;

— paspaboTaHa METOAMKAa W  MPOBEJICHBl  OKCIEPUMEHTATbHBIC
HCCIENOBaHUS 10 OIEHKE HAJe)KHOCTH BOJHUTENEH C  HCIOJIb30BAHUEM
TPEHKEPHOI'0 KOMILICKCA,

— copMyIHpPOBaHbl NPaKTUYECKHEe pPEKOMEHJAIMK 110 BHEJIPCHUIO
pe3yJIbTAaTOB HCCIIEOBAHMS B CHCTEMY IOJITOTOBKH M ITOBBIIICHHUS KBaJuQUKaIuu
BOJHTEIICH.

Jlns BeIsgBiIeHWsS (AKTOPOB, ONPENENSIOMNX BO3HHKHOBEHHME JIOPOXKHO-
TPAHCIIOPTHBIX IIPOUCIIECTBUH, OBLIN TIPOBEJIEHBI CTATUCTHYECKHE MCCIICI0OBAHUA
¢ IPUMEHEHUEM DKCIIEPTHO-CTATUCTHYECKUX METO/OB.

Hayunas HOBHW3Ha JUCCEPTALMOHHOTO HCCIICJOBAHUA 3aKJIOYaeTCs B
CIENYIOIIEM:

- 000CHOBaHBI ITOKA3aTeH U KPUTEPUU OLIEHKH HaJe)KHOCTH BOAUTEILA;

- pa3paboTaH TPeHaKEPHBIN KOMILICKC, MpeHa3HAYEHHbIN IS OLICHKH
HAJIE)KHOCTH BOIUTEISI B YCIOBUASX MOACITHPOBAHUS JOPOKHBIX CUTYyaLUi;

- npeiokeHa TeOpeTUYecKas MOJeNb [JIeSITeIbHOCTH BOIUTES B
TpEeHaXXepHOH cpefe, IIO3BOJIAIOIAS ONPENCIUTh IapaMeTPhl KOMIIJIEKCHOM
OLIEHKH €ro HaJIe)KHOCTH,

— paspaboTaHa METOJIUKA MIPOBEICHUS SKCTIEPUMEHTAIBHBIX
JCCIIeIOBAaHUM HAIEKHOCTH BOJUTENIEM C MCIOJB30BAaHUEM TPEHAXKEPHOTO
KOMIIJICKCA;

- pa3paboTaHbl NPaKTUYECKHE PEKOMEHIAlMH II0 bOpMHUPOBAHUIO U
COBEPIIIEHCTBOBAHUIO HABBIKOB YNPABICHUS TPAaHCIOPTHBIMH CpEACTBAMU B
pa3IMYHBIX JOPOKHBIX YCIIOBHUSX.

DKCIIEpUMEHTAJIbHBIE UCCIIEIOBAaHMS BBINIOHEHB B  IE€PHON Hay4YHOU
CTOKUPOBKH COMCKATENs B JaDOpaTopusxX Yemckoro TEXHHYECKOr0 YHUBEPCUTETA
B [Ipare ¢ MCIONB30BAaHUEM TPEHAXKEPA BOXKIACHUS U KOMIUIEKCA H3MEPUTCIIBHBIX
CPEJICTB /ISl OLEHKH I1apaMeTPOB JEsITeJIbHOCTH BOJIMTEIICH.

IIpakTyeckass 3HAYHUMOCTH JMCCEPTAIAOHHON pabOThl 3aKIIOYaeTCs B
paspaboTKe TPEHaXXEPHOro KOMIUIEKCa, HAalPaBJIeHHOTO Ha  TIOBBIIICHUC
HAJE)KHOCTH BOAWTENS ©W  0O€30IIaCHOCTH  YIpPaBJICHHS  TPAHCIOPTHBIMU
CpeIcTBaMH, KOTOPBIA MOXXET OBITH WCIIOJB30BaH B CHCTEME MPOGECCHOHAIBHOM
[IOJICOTOBKH U ITOBBIIIEHHs KBATH(DHUKAIIMA BOAUTEIEH.

B mporecce 00ydeHHsd B TOKTOPAHTYPE U BBIIOJIHEHMS AUCCEPTAIIMOHHOTO
HccnenoBanus bantabexosa AJMaryib MpOJEMOHCTPHPOBAa BBICOKHH YPOBEHbB
TEOPETUYECKOH U METOI0JIOrHUECKO TIOArOTOBICHHOCTH K IIPOBEICHATO HAayTHBIX
uccaenopanuii. Coumckarelnb BIaAeeT COBPEMEHHBIMH METOJAAaMHU HayJHOI'O
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aHanmsa, ymMeeT OOOCHOBAaHHO BBIOMpAaTh METOJLI DEIIEHHS HaAy4YHBIX 3a/ad,
IiaHAPOBATh U MPOBOJUTH 3KCIIEPUMEHTAIBHBIE UCCIIEI0BAHNUS, AaHAIM3UPOBATh U
MHTEPIIPETUPOBATH MMOJTyUYeHHbIe pe3ybTaTel. KpoMe Toro, comckarens obnanaer
CIJIBHBIMH TEXHWYECKHMMH HaBBIKAMH W IIHPOKUM IOHHUMAaHUEM IPEIMETHOU
00J1acTH.

B Xoze HaydHOH CTaXUPOBKU €10 OBLIM U3y4EeHBI COBPEMEHHBIE IIOAXOMBI K
IIPOEKTHPOBAHUIO MHTEPAKTHUBHBIX TPEHAXKEPOB BOXKIEHHS, METOALI TUarHOCTUKH
U -MOHHTOPHHTA TCHXO(HU3HUOJIOTHUYECKOrO COCTOSHHS BOAMTEIEH, a TaKxke
OOLIMPHBIM  MacCHB  NPOQWIBHBIX HaydHbIX IyOnukanuid. IIpoBenensl
SKCIIEDUMEHTAIbHBIE ~ HCCIICJIOBAaHUS  BIUSHHUS ~ pa3lM4YHBIX  (AKTOPOB Ha
ICHXO(U3NOIOTHIECKOE COCTOSIHWE BOAMTENEH B  IPOIECCe  yNpaBIECHHS
TPAHCIIOPTHBIMU Cpe/icTBaMH. Takike e OblI BHECEH 3HAYMTEIbHBIA BKIAl B
[IOIIOJIHEHHE HayYHOU OMOTMOTEKN YHUBEPCUTETA.

OcHOBHBIE Hay4HBIC ITOJIOKEHUS, BBIBOJABI M IPAKTHUYECKUE pE3yJIbTATHI
JIHACCEPTAIMOHHON ~ paboThl  MpOILIM  ampobaluio U OMyOJIMKOBaHBI B
pELIEH3UPYEMBIX HAyYHBIX H3JaHMSX, HHACKCHPYeMbIX B 0a3ax JaHHBIX Web of
Science u Scopus, B )XypHajiax, peKoMeH/10BaHHbIX KomuTeToM 1o obecrnedeHnto
KauecTBa B cepe HayKu M BbICIIEro oOpa3oBaHHMs MUHHCTEpPCTBA HAyKU H
BpIciiero oOpaszoBanusi PecmyOmukm Kazaxcran, a Takke B MaTepuaax
MEJK Iy HapOJTHBIX HAyYHBIX KOH(pEpeHINH.

O0beM M ypOBEHb MPEACTABICHUS  pe3yJbTAaTOB  HCCIIECIO0BaHUS
COOTBETCTBYIOT TpeOoBaHusIM «[IpaBUiI NPHUCYXKAEHUS YYEHBIX CTEIEHEN»
Pecny6iuku KaszaxcraHs.

JluccepranuonHass paboTa M3JI0KEHa B JIOTHUYECKM ITOCIIEN0BATEILHOM
HAyYHOM CTHJIE, BBIBOJIBI SIBJISIIOTCS OOOCHOBAHHBIMH M apryMEHTUPOBAHHBLIMH.
Copmepx<aHue  JWCCEPTAlldM  IIONHOCTBIO ~ COOTBETICTBYeT  TpPeOOBaHHAM
ciermaneHoctt 6D071300 —  «TpanHcmopT, TpaHCIIOPTHas TEXHHUKA U
TEXHOJOTHUI.

Iuccepranuonnas pabora banraGexkoBoit AnMaryns «Paspaborka u
UCCIIEIOBaHUE TPEHAXEPHOTO KOMIUIEKCa JUIsl IIOBBIIIEHUS HANEKHOCTH H
0e30I1aCHOCTH YIIPABJIEHUS] TPAHCIIOPTHBIMU CPEICTBAMU» IIPEACTaBIIET COOOH
3aBepIlIeHHOEe HayYHO-KBaTH(DUKAIIMOHHOE HUCCIIeOBaHKe, 00Nafaromee HayqHOM
HOBM3HOM M MPaKTHYECKOW 3HAYUMOCTHIO. IlocTaBieHHBIE IL€NIb W 3aJa4u
HCCIIEIOBAHUS IIOJIHOCTHIO JOCTUTHYTHL. [0 YpOBHIO BBINIOJHEHHOH paboOTHI H
3HAYMMOCTH ITOJY9eHHBIX pe3yJbTaTOB aBTOP 3aCIy)KUBAET IIPUCYKICHUS
crenenu jgoktopa ¢unocopun (PhD) mno cnemuaneHocTH 6D071300 -
«TpaHCTIOpT, TPAaHCHIOPTHAS TEXHUKA U TEXHOJIOTHUN.

HNHocTpanHbId HAYYHBIH KOHCYJIBLTAHT, <Ilonmucey>
nokrop duirocoduu (PhD), acconunpoBanHsIi Ipodeccop, Ilerp boyxmep
3aBeIyIolui KadeIpoi TPaHCIIOPTHEIX CPEJICTB
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