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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-
environmenf' (DVRE) system, whose stable functidning 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 extemal 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 rcad traffic accident rates and identiff 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 identiffing the key relationships between driver
behavior and road safety indicators, as well as at defining the parameters for a
comprehensive asses sment o f 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 identiff the key factors contributing to
the occurrence of road traffic accidents. For this pu{pose, 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
ilriver 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 ofher 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 arlerlyze and interpret

the results, and to apply advanced scientific analysis techniques. Moreover, she

possesses strong technical skills and a broad understanding ofthe 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 ofthe 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
tgchnologies".
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PErIEH3r4rr
' krHocTpaHHofo HayqHofo KoHcyJrbTaHTa

Ha ArrcceprarlrroHHyro pa6ory Ea.nraderconofi A.tuary.nr,
BbIrIoJrHeHHyrc Ha reMy <<Pa:pa6orKa r{ uccJreAoB anal,r.e rpeHa}r(epHoro

KoMrIJreKca AJrfl rroBblrrreHlrq lraAe?I(Hocrr.r ll 6esonacHocrn ytrpaBreH14q
Tpa HcrloprH bI Mrl cpeAcrBa M u>, II peAcra BJr eHHyrc H a CO nCK Aldkre CTeneH r{
AoKTopa Qu.noco$Hu (PhD) ro crequaJrbHocrr.r 6D071300 - <<TpaHcrropr,

TpaHc[opTHaq TexHHKa Ir TeXHOJIOTHIT>>

AeroNao6vnrurrft TpaHcnopr flBIrflercfl HeorbeMJreluofi cocraBJrrroulefi
coBpeMeHHbIX TpaHcrIoprHbIX cl4creM r4 xapaKTepr43yercr ycrofivr{BbrMpr reMlaMr4
pa3B}JTIj.fl, rrro IlpotBnterct B pocre HHTeHcI4BHOCTIZ ABr4)KeIc'Vr'., yBerkrrire]fiIuu
cKopocrefi rpaHcnoprHbrx cpeAcrB rI tloBbrrrreHprpr gKcnnyararlr4oHHhrx Halpy3oK.
Hapx[y c IIonoIKHTeJIbHbIMI{ edl$errauu aeroNao6r,r rrkr3arluv, B rrocneAHr4e
Aec.{TuJleru{ orMerlaerct yBenl4rreHr4e ypoBHx anapnitHocrr4, corrpoBoxAarorleect
3HaqI4TeJIbHbIMH rleroBeqecKl{Mr{ Lr Marepn€urbHbrMr4 rroreprMkr. TpancnoprHbre
cpeAcrBa npeAcraBJl.flIor co6ofi ucrorrHnK noerrrueHHofi noreHrlkr€LnrHofi
orlacHocrl4, crerleHb Koropofi cyrqecrBeHHo Bo3pocna B cBr3r{ c yBenr{qeHr4eM
M OITIHO CTr4 ABH| are teit u cKop o crHbrx xapaKTepncrr4K asroN{o 6urefi .

B raHHbIX ycnoBrltx oco6yro 3Harrr{Mocrb nprao6peraer npo6neHra
o6ecne'reuus 6esouacuocrl4 lopo)KHoro ABr4)KeHr{r. Bo4nrelr .sBrsercfl
KnrorIeBbIM sneMeHTOM CI{CTeMbr (BOAHTeJTb - TpaHcnopTHoe cpeAcTBo -.qopofa -
cpeAD), or ycrofiqnBocrl4 $yuxquoHnpoBaHr4r Koropofi n peruaroqefi crerreHrr
3aBl4ctr eQSexruBHocrb u 6esouacuocrb npoqecca ynpaBneHufl TpaHcnoprHbrM
cpeAcTBoM.

Anarzs AopoxtHo-TpaHcnoprHbrx npor4crxe crsuir rroKa3brBaer, rrro
HaIa6onee y.fl3BHMbrM 3BeHoM B crrcreMe (c{eJroBeK - TpaHcnoprHoe cpelcrBo>
flBIrfrerQfl rleJloBerrecxuit Saxrop, onpeAenf,rorqufi HaAelKHocrb ynpaBneH4rr
TpaHcnopTHbrM cpeAcTBoM.

O6ecneqenue HaAe)KHoro vr 6esouacuoro ylpaBneHLr{ TpaHcnoprHbrM
cpeAcrBoM rpe6yer or BoAr4Ten.f, noAAepxaHkrfl BhrcoKofo ypoBrur
Syur<quouamHofi roroBHocrr4, rrro Hanp.f,Myro cBr3aHo c ero
uczxoQusuoJIorHqecKI4M cocro.f,Hl4eM, @opurapyeMbrM rroA nos4eficrBgeM
coBoKy[Ho crrr BHyrpeHHkrx r{ BHerrrurax $axropoB.

I.uc c epr aIIIaoHHa-s p a6 or a E anra6exoe ofi Anna arynb n o aBrrrleHa p a3pa6 orxe
v ucaneIloBaHl4lo rpeHa)KepHofo KoMnJreKca, npeAHa3Ha.{eHHOfO AnS [OBbIrXeHLr_S
HalexHocrl{ AeflTenbHocru BoAr4TeJUr v 6e:ouacuocrrur ylpaBneHr4s
TpaHcnopTHbrMr4 cpeAcTBaMr4.

lnx 4ocrpDKeHkrfl rlocraBJresHofi rlenu B lr4cceprarlr4oHHofi pa6ore 6stg
perxeHbr cneAyroqve ocHoBHbre 3aAarrr4 :

npoBeAeH aIJ.aJrH3 anapuituocrll AopoxtHoro ABr.r)KeHrr fl ?r BbrflB.rreHbr
ocHoBHbre Sarroprr, BJrnrrouf, He Ha yp oBeHb 6esonacuocru ;

o 6 o cHoeaHbl II o Ka3 ar e Irkr I4 Kp r4Tep Lrv HaAelKHo cru BollrTentr ;

rlpoaHa-[H3l4poBaHbi cyqecrByrorrlHe MeroAbr 14 TexHr{rrecKr4e
cpeAcrBa oI{eHKH HaAe)KHocrI4 ro4rzreriefi v o6ocHoeaHa qenecoo6pa3Hocrb



npr,rMeHeHr{r rpeHa}KepHbrx rexHonorrrfi B IIeJItx noBbIIIreHHt 6egonacuocrll

AOpO)KHO|O ABIDKeHHf,;
pa:pa6oraHa KoHcrpyKrlr4q rpeHax(epHoro KoMrIJreKca Anfl OIIeHKH

HaAex{Hocru,4esTerbHocrl{ BoAI4TeU;

paspa6Oraua TeOpeTI4rIeCKat MOAeJIr Aef,TeJIbHOcTI4 BoAHTeJIt B

TpeHaxepnofi cpe4e, rro3BoJrf,rorqar BbItBI,ITb B3aI4MocBr3I4 MexAy napaMerpaMl{

rroBeAeHH-{ BoAr4TeJrs r,r rroKa3arerqMla 6esonacHocrl4 yrlpaBneHvrfl TpaHcrIoprHbIM

cpeAcTBOM;

pa3pa6oraHa MeroAr4Ka u rrpoBeAeubl 3KcrIepHMeHT€LIIbHbre

r4ccJre.{oBa1yrfl. rro orIeHKe HaAe)KHocTH BoAHTenefi c ucnoJIb3oBaHI{eM

TpeHaxepHofo KoMnJIeKCa;

c@opvrylr4poBaHbr rpaKrurrecKr{e peKoMeHAalryv rro BHeApeHI4ro

pe3ynbTaToB r,rccJre.qoBa:H]|ls. B cr4cTeMy noAroToBKr{ I4 rIoBbIIueHkrfl r<eanraouxar\krpr

sorzrerefi.
Als Bbrf,BJreHrrt Qamopon, orrpeAentrcu1plx Bo3HI4KHoBeHpIe AopoXHo-

TpaHcrroprHbrx npor4crrre crvuit, 6:svtu upoBeAeHbr crarr{crl4r{ecKne I4ccneAoBaHufl

c [pr{M eH eHLI eM 3KCn epTHO - CTarI4CTI4qe CKI'IX MeTOA O B.

Hay.ruax HoBr{3Ha Aucceprarlr{oHHoro rIccJIeAoBaHkrg. 3aKnloqaercr B

cneAyrouleM:
o6ocnoeaHbr rroK€BareJrr4 pr Kpr4TepHI4 oIIeHKH HaAe)KHocrI{ BoAI{Tent ;

paspa6oraH TpeHax{epnrrfi KoMrrJreKc, rrpeAHa3HaqeHHbl it trtts oIIeHKI4

HaAexHocTII BOAIITeJLx B yCJIOBI4flX MO.qenZpoBaHkIg.,qopo)KHblx curyal!.uitl'

npeAJrolKeHa TeopeTr4rlecKat MoAenb Aef,TenbHocTll Bo.qI4Ten{ B

TpeHa)KepHofi cpeAe, rto3Bonrrcu1a.s onpeAenl{Tb rlapaMerpbl KoMrlneKcHofi

oueHKI4 ero HaAex(HocTI4;

paspa6oraua MeroAr4Ka rrpoBeAeHlat 3KcrIepI4MeHT€LIIbHbIX

r4ccJre,4oBa:Piuirt HaAex(Hocrr4 soArarerefi c rrcrIoJIb3oBaHI4eM TpeHaxepHoro

KOMIIJIeKCa,

pa:pa6oraurr npaKTur{eaKue peKoMeHAar\r4Lr ro SopuupoBaHr{ro v

coBeprxeHcTBoBaHHrO HaBbTKOB ynpaBneHI4-g TpaHcIIopTHbIMI4 CpeACTBaMI{ B

pa3nI4r{HbIX AOpOXHbIX yCJIOBI4f, X.

3rcnepraueHTrlrrbHbre LrccJre.{oBarl:r,r^ BbIIIoJIHeHbI B nepl4oA HayqHoI4

craxr{poBKrr corlcKareJrfl B na6oparoputx llerucroro rexHl4r{ecKoro yHI4BepcI4Tera

n flpare c ucrroJrb3oBaHr4eM TpeHa)Kepa Bo)KAeHLrs. v KoMrrJIeKca rl3MepI'ITeiIbHbIX

cpeAcrB Artx oIIeHKII napaMerpoB AetrenbHocrll no4Iarelefi .

llpaxurvecxax 3Harrr4Mocrb ,qprccepralluounofi pa6orrr 3aKrroqaerc.fl B

pa:pa6orre rpeHax(epHoro KoMrrJreKca, HanpaBneHHoro Ha rroBbllrreHl4e

HaAex{Hocrr{ Bo.qHTeJrr v 6esonacuocrrr yrrpaBneHlltr TpaHcnoprHbIMI4

cpeAcrBaMn, Koroprrfi nroxer 6urr ucrIoJIb3oBaH B cucreMe npo$eccuoHanbHofi

n oAroro BKH I4 rr o BbI rrreHns. rnaluS ur a\vvr eoAlarer efi .

B npoqecce o6yqeHvs. B AoKTopaHType I{ BbIrIoJIHeHkrfl Auccepralll4oHHoro
r{ccJieAoB aH:as. Fanra6exosa Arruarynb npoAeMoHcrpl4poBalla BbrcoKl'Ifi yponeur

Teoperqrrecxofi r{ MeroAorofr4qecKofr uoAroroBJIeHHocrI{ K npoBeAeHI{Io Hay{HbIX

lrccneAoBaH4ir,. Concr<arelr BnaAeer coBpeMeHHbrMH MeroAaMu HayrlHoro



anaJrtr3a, yMeer o6ocnosaHHo nrr6raparr MeroAbI perrleHl4.a HayrrHbIX 3a4arr)

urtauupoeaTb v rrpoBoAr{Tb SKcIrepuMeHT€LIIbHbre I4CCJIeAOBAHLTI, aHUWr3plpOBaTb LI

r{HTepnperr4poBarb [onyqeHHbre pe3ynbrarbr. Kpoue rofo, col4cKarelr o6laAaer
cr{JrbgbrMr{ TexHr4r{ecKr4Mrr HaBbrKaMu kr IIrI4poKpIM rroHI{MaHI4eM npe4naerHofi

o6racru.
B xoAe uayunofi crax{HpoBKr4 ero 6l';rnn I{3yrreHbr coBpeMeHHbIe IIoAXoAbI K

npoeKTrrpoBaHr4ro HHTepaKTHBHbrx TpeHalKepoB Bo)KAeHI4t, MeTo,qbI AHafHocTrrKI{
v .MoHr4TopvrHta uczxoQu3raorofl4rlecKoro cocro-tHllf, eo4urenefi, a raKxe
o6ruupnrrfi Maccr4B upoSunrnux Haf{HbIX ny6nur<aryufi,. llpone4eHu
gKcnepllMeHTaJrbHble uccneAoBa:uvrfl, Blrprfllr^vrs, puI3[I4rIHbIX Sar<ropoe Ha

ucuxoSu3r{ororr4qecKoe cocrorHr{e soArarerefi B npoqecce ylpaBneHl4f,

TpaHcnoprHbrMr{ cpeAcrBaMrl. Taxxe ero 6rtr BHeceH 3HarrlzTemHuft BKnaA B
rr orr oJrH eHue Hayrl H oit 6u6 ttuoreKrr yHI4Bep curera.

OcuosHrre Hayr{Hbre rroJro)KeHl4rr, BbrBoAbr u npaKTl,IqecKrre pe3ynbrarbl

ArrccepraquoHHofi pa6oru npoilrnr4 aupo6aquro pr ony6nraxoBaHbl B

perleH3r4pyeMbrx HayqHbrx v34aHkrflx, r{HAeKcr{pyeMbIX e 6a3ax AaHHrIX Web of
Science u Scopus, B x{ypHanax, peKoMeHAoBaHHrrx KouHTeroM uo o6ecuerleuulo
KarrecrBa B cSepe HayKr4 u Bbrcrxero o1pazoyaunx MznucrepcrBa HayKI4 pr

Bbrcrrrero o6pa:onauux Pecny6nuxu Ka":axcraH, a rarcKe B Marepl4anax

Me)KAyHaporHbIX Hayr{HbIX ronQepenqufi .

O6terra h
cooTBeTcTByroT

ypoBeHb
Tpe0oBaHr4rM

Pecny6nnra Ka:axcraH.

fiacceprarlr4oHHafl pa6o:ra r43JroxeHa B JIorl{r{ecKrl nocneAoBareJIbHoM

HayqHoM cruJre, BbrBoAbr -aBrflorcq o6ocHosaHHbIMIr I4 apfyMeHTHpoBaHHbIMI4.
rpe6onauuarraCo4epxauue 4ncaeprarJnvr rloJlHocrbro coorBercrByer

creuuarbHocru 6D071300 <<Tpancnopr, rpaHcilopruafl
TCXHOJIOfHI4)>.

lr,rcceprarlr{oHHa'r pa6ora Ealra6exoeofi Anuarynr <Pa^:pa6orxa vr

r4ccneAoBaHue TpeHaxepHofo KoMrrneKca Anfl IIoBbIIIIeHI{f, HaAexHocTII H

6esonacHocrr{ ynpaBneHkrfl. TpaHcnoprHblMr4 cpeAcrBaMlz) npeAcraBlser co6ofi
3aBeprxeHHoe HayqHo-KBa[u$raraqraoHHoe uccJreAoBaHue, o6na4arorqee Hayvuofi
noslrsnofi vr [paKTr,rqeci<ofi 3HarIl4Mocrbro. llocrasreHHble Ilenb v 3aryarilr

HcaneAoBaHufl. noJrHocrbro Aocrr{rHyrbr. llo yponHro Bblrlorueuuofi pa6omr u
3HAI{IMOCTH NOIYIIEHHbIX PE3YNbTATOB ABTOP 3ACNY)KI4BAET NPHCYXAEHI4A

crerreHr4 AoKropa $unoco$uu (PhD) no cnequ€LrlrHocrll 6D071300
<Tpaucnopr, TpaHcloprHaq rexHI4Ka I,I TexHoJIorI4LI).

l4uocrpasHrrfi uayvHntfi KoHcyJrbraHT, (llonuucr)
llerp BoyxnepAoKrop Sraroco @uu (PhD), accoIII4HpoBaHHbIfi npo S eccop,

3aBeAyrouliafi xa$e4pofr rpaucuoprHblx cpeAcrB
r{eurcxoro rexHnqecKoro yHHBepcHTera B llpare

npeAcraBJreHr4rr pe3ynbTaroB r4ccneAoBaHr4fl

<flpanun rtpucprAeHvrfl yrreHblx crenesefi>>

TCXHHKA

,fl, flerp Eoyxuep, AaIo cornaevre Ha o6pa6orrcy [epcoHzLrIbHbIX AaHHrIX.
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