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CALCULATION OF REINFORCED CONCRETE PRESTRESSED STRUCTURES
WITH REGA RD TO CRACKING

Abstract. The paper studies the streggin state (STS) of a prestressed reinforced
concrete beam of rectangular creestion using the methods of finite element analysis based on
the variational formulation. The reinforced concrete bésamonsidered as an inhomogeneous
finite element, and the stiffness matrix represents the total matrix of stiffnesses, that is, of the
concrete and reinforcement bars. The method of solving physically nonlinear problems, that is
the stepwise method of iremental loading in combination with the absolutely stable Newton
Raphson iteration scheme, is used for the calculation. A computational algorithm and a method
for forming matrices of a beam reinforced concrete element with allowance for cracks have been
formulated. The modulus of elasticity of reinforcement has been replaced by the tangential
modulus of reinforcement for those elements that have cracks. Multivariate numerical
experiments were accompanied by determining the deflections in the averageectiossof the
beam, as well as studying the zones of formation and development of cracks. Thstrsiiress
state of reinforced concrete structures at the moment of cracking in concrete and appearance of
plastic deformations in the reinforcement at theigle stage was studied. Analysis of the
obtained results of the deflected mode shows that the proposed method makes it possible to trace
the crack resistance and stiffness of reinforced concrete beams at all stages of loading.

Keywords. Reinforced concret deflection, cracking, stress, deformation, plasticity.
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REDUCTION OF HARMFUL SUBSTANCES RELEASED INTO THE ATMOSPHERE
FROM HEAPS OF SULPHIDE ORES PRONE TO SPONTANEOUS COMBUSTION

Abstract. It is known from official sources that our country is rich in naturabueses,
including nonferrous metals. Many deposits are developed by an open methragl powerful
mining equipmentunder these conditions, the most intense dust emission occurs during the
excavation of the exploded rock mass. To reduce the emission Ualiisg this process,
irrigation with water or aqueous solutions of various chemicals is used. In polymetallic quarries,
dust from mining equipment may contain high levels of free silica, indicating a high risk to
human health. In addition, during the ée@pment of sulfide ores, a process of -$aating is
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often observed in the exploded pile, which can turn into spontaneous combiikt®oleads to
the loss of useful components of the ore, the deterioration of enrichment, to environmental and
economic dmage.

Under such conditions, the use of pure water to reduce the dust content of the air during
excavation is not recommended, since it intensifies the process of oxidation of sulfidéoores.
moistening, solutions of complex action should be used, ithasolutions that have both
antioxidant properties and dugimoving action.

The intensity of ore oxidation is characterized by the temperature regime of the exploded
pile. It follows that the nature of the effect of the moisturizing liquid, chosen atutios of
complex action, on the intensity of ore oxidation can be estimated from the change in
temperature of the moistened blasted ore pile.

The equation of heat balance in accumulations of sulfide ores prone to spontaneous
combustion is consideredhe solution of the boundary value problem of the heat equation is
obtained.

It has been determined that in the temperature regime of the exploded pile of ore, a
significant role belongs to the density of heat sources.

It has been established that its valsi@etermined mainly by the combination of oxygen
sorpti on r ajtbeindwidual sré feactions that make up the blasted heap.

In the grain of the porous sorbent, there is a balance between the rate of change in the
oxygen concentration with timand the value defined as the difference between the influx of
oxygen into the pores through diffusion and its absorption from these pores.

The equation of such an equilibrium is solved taking into account the boundary
conditions.

Keywords. Selfignition, oxygen sorption rate constant, the density of heat sources,
diffusion.
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ON THE ISSUE OF THE INTRODUCTION OF AN AUTOMATED METRO LINE
WITH UNMANNED TRAINS

Abstract. The development of umanned technologies on the railway began quite a long
time ago, already in 1957, when the first experimental complex ofiwamglfor suburban trains
was created. In technologically developed countries, active work is being carried out to equip
trains wih intelligent systems and vision systems that allow you to control the train in unmanned
mode.

According to competent spetisds, vision systems in the future will work better than
human vision when detecting obstacles, which means that the safety edtrjzacs and
passengers will improve.

The article discusses the issues of development and prospects for the introduction of
automated metro systems in Kazakhstan. The advantages of using unmanned systems for
conducting metro trains are described. a ptd@cthe introduction of an automated metro line
based on unmanned technologies is proposed.

Keywords. Metro train, automi@d metro, unmanned train control technologies, analysis,
implementation, recommendations
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Y SdzH Odz" dzOH'" . wBWOT FOYrIssOtHO Isj¢ WtjL jtdzj 2H" W
B'dz YOOHO2HO Bdlbkddy w Y' L' §ls@ghsk,"' BrsHed® H1 dzjy
IsOfmr B3O dzH Oz N * Bidz sOB" dzOIsr dz fM"2r Isr &ZOOdz ¢ OL
WtejLjtedzjlz SjL ' dgHj WtjL O € jMmCLoh Isjijg ' yndstsw' deHH ' Mt
B"dz €JME " hiIsjtoH] YtSdzHOdz dzOIsT zj ¥ ' IlsB O™ ZzOIsis€ | tzfsis”

¢ MW Odz! sBjIstsdz ¥ OB" dzH Ot dzr W f O2HO&ZOdzE Y OfmdJ Isls
B"L' Y gz OEOOY " IsY © HJ2 ' dz jJW YOtOfO2r B3 Isjmdetsdzse g
I"Lk HDMIsI tcdz Yytsdz di3Oh d dzOdzOte™ dz'-stc EOHBPOPOH b dgj dz ¥ 1l
sdflsje’ BODMIslsOf "teD" &zOkZz™ BOte OolstsEtcj 2Hjtodzj toed3j
MO dzd&zOO T 10 Is X Ddzaj -OyH Odiz] HHIEDD o WAL O dzfptp dzrdY 23 yj f dzj
JIsilb’" dz2 OtcdzO2 " CEdHtECOQo dzd S Odzr' Y BORZOOdzOtedzj dz dzj d3j M J

O MW Odg dstsdz Y OB dzH Ote™ dz B "L " ff Odzz 0D O O tc dzO dzD O
Cjgdsh " dz' Clsj to’ B 20O dzOtc B tsdz' IsOB " dzOHT : Om¥ Odz’ Is
BOD'M slsOf "D &zOk ftddaydyd 02Ils0tcdzr YIsO2 1 dzj e
OMmM¥ Odz! sBjIstsdz IsOYIsOfMm" dzr v B®&H 'dzy Is'Oudz; dzH i) 'O dz0z2®dz B Oz
YOdz" WH'™ DT B2 dz" © B OOD' slIsOf "tDdD" d&zOkz Isjtej WH' ¢ ' dz
B3¢ dz J A3 Mis® @ ", dzplsd)y jMm' dzHj Y OB'" dz BBOIj tcd OdzH O
s dzO2h © € j 2" dedzgj dz Odz" dzOIsr dz w EAL pi3UZ" hely jind@if i " jwidsde j digj
DH' f° ¥ OB dzH T Ohz uh"d jw OL Isd ' dgH* Btsdzr ff Is¢
Ydqrtwhry IkOfmlsrw IO WwOCydw zOte™ " dzlsOY IsOdzOHT B
hjClj2H'; '"t'Clsjlz deoolsdyjfm' dgHj Odzr dzoOdz OMY Odz' Is
"@YIsOk yYy®dgH' eDr fpr 2O yYr L dBjls Jjlsk b dz Yysd&zO2d E &
Ysfmr ¢gh © hr Or dzgH OtcHT YO Jjls jlsjH' .

roBr dz fdzdlsOmr dz B"L "™ § Ofizzde®dz | @dzd'ldsO® ddgHw  Iipfipils *

DH' ', ®BdHO Mr dzlz Cuh tff dsfils @iz’ jw KO d ' 8 @@k @ ' sdD " k
(00! HO O2Is" ZDOdH OteH' jMSjtej Glsrterf, OMiO
Ohz Nh' dg Y"H'Ttr yhOdr |kOflOkrhIlsOH' 02 HOdOdL

N"H' tor YO OO H ™ W di3j dzh " Cls'-H @dzmé-OzP) @] I 1d Y bpdaj tSHEC
CEf, B"dz Y"H'"&G" VY OBZOtZBEO (ghHjtkz n1h" " d 3jks¢ d Cls' ,
Ny Misjkz’ dzgj dz Y Oter YN OYIsr W fO2HO Btsdkzz™ dzO B 02 iz
[ OCIMd BOdzH rC Ot futcc " d3" I Y OBH' YIsOter dz@ w ff Otc O3y
sSOWUWHOEZ Oty dz@ 0D0OdZO YAz iS¢ ' LEkej BBA&ZOHT .
riltee’ L' dsQlaz SESONc " dz" v sd" di3H ' d&z' ¢* dz Otwlsls' tc
Is"yr tgf d3H OBROMr dz" W sy lsr OF sztcOdzr BdzOtH'™ W Isj n dzad §
BOdS " dz y"tolz, rYlsd®B30Odz MlsOIsdmisd ¢ Odzr y DH' Misj tcd3j
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Isj dzH J dzeydw dzOter dz Odz" YIsOk OteYi'dgk” deif 5@ IBrjdeH ™H ' M
ytsdzH Oter dz toj Csdeflstez S ydqw dzOkz € jL " dgHjy JjM¢C* Ot
SdzOtecH" W B" L' dzOIs' dz BPY @BedkOdedsy dzfd f OO &G dz
s dzOtGH T ¥ 5B OdzO Iz 3 D dz Y BdzH Odzz € O G i s tcdalzjj G * 1
f QeOIsjtodzj o' dz dzj " LHjk DH'fMisj i dz bpL " tedzj
fjtemyf jCIsdoOdzr Y B.OD' sIsOtcH" Bfisdzy Ok

bolstsdssBddz ytsdzHOter dz" W j M OfMmW Odz! IsB j Istsdz
COWstcH W dzj @' L G 'C OfdBievd oz @ ffiy @®Mdz, ( E dzh j dgHdgCude
Mode" ) JdMifljbkn’ v ddoyjdzjted ¢ DpDH' MisjdjMm’ d b
CdL' dzH f O2 H OdzO dzlz Bl BEr HaHT Erlsy O d& CdAgtdets m H W C
CsdemlstczC ydw mr dzO 2 fjte' ffjd rMmr O BOtc |
SHOdz pte' Mgy Mh " dz dzgi ¢ L tjls' dzHj Y OB'" dzZHOHT Y
sder W B"L'" dzO" dz BB3OIsjted Odzdsj dz EL Otc® bpDtej S jlslsj
Delsltedz" HJjWBttdRZOYdw dzOte Y pdgj BdOtH'™ W Is' € j o3 fi
s @' dgj dz J dzG Bl'lEz 1©dW®HZ Is X OB dzH Otcr dz€ @SB H M1l h
fO2HOZOdZE CjL " dgHj Bjte' dzéjdz Edzh j dgH jteH " W C j
JIs" dzjH" .

( ME" OMW Odz! sBjlstsdz 4 OB' dgH Oter dz Y O2QIsO Yy "tk
Mr Z20dzOte BB dz BE LlsPEOHBO Gl " &BH ¢, dfgdz sMr E dzh j d
Odzz nh' dz Y"HOSOLHOEZT O2HOOdE ¢ jL ' O KstOBcifr wdz
MO dzdzO O Cjd3 dzHj 5 s Btsd&zDOdz S jLHJj 3 dzOHO?2
NY"H' ter Yh OdzBip den@dgf O™ Olse j )" Bz HEOROBH' W OttOfMr «
&3 Ofmf Okr Isd' ' Mm; Yjteddzjilste BB2AT dZh © Y "HT™ tor yh Od
sdzOtcH" W OteOMm" dgH ©GODr yOhrylsry 0,35 d& OMmf Okr
StcdzOdzOMlzr Isd' f); Y "H' e8P0 OdzsGstc My @dz' B HO'C Ttz O MG ¢
Y Ddzj-) Ot Y OO0r dzZHO® 100 ddz OMf Okr ¢ jtej €.

X

=

1 Mewojler 6" yh Odr SCOLsClsr W yOdfr CEt

O MW Odz! IsB j Istsdgdz™lw" sy fctef " SYHZ * dz Y OtcOMmis' tc Ok
Y sdzH Odz" dzOIst dz Is* ¢ Cnhis' v pfipj es]-sakisy asitcls'Owd) tg - d
Meteils), Odz M 20 Eyomcim dw hjCm" L ¢ hCjds
fjtef jdghn S Edzvtc BODrIslsO B 'tjkz'd Od&zO2' Y. CHJ
Isjtcj WH' G ¥OBTr dz YOBOIsr dzr ¥w yYOdzr WHTN OF dz@ Isj w
COstsCIsrw COMRRJ cOdzOter d3j dz BN S dz Yy Odzr WH' DOr dzg@ Isj

g4’ dzOdzr w BIN2 "t Bjllsjte: jC' Bl jdz (daj d5j MJ

Y1 = fl(X)’ Y, = fz(x))- (1)

[ " MOdf(x) Wz dC ydwhr  f¢oaba Gig@sdrdy ) W DL y v fyr
atxth OtOdz' YIsO Mmdf OllsOmr dz. u' &zOdzr w " j-Bhwe' &
YOOHO2" dz YOwQplY -t RYr @ BB dzOdz M dzOdzr w B 1I 2
YOdzr flst yDdzj IsOdze jsdzymfd@jdzn < jj tsdejl dzj tis &zOtoH T W
tej OCIkdols' &z € Cuhlisjped jnm ik @ dzHs@B'™ dzO®k Odzdyn * Is '
N2¢jdz i CiWWdydjds' Bd&ZNO, dHO
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(2)

0) MkOdCOd ¥ YtsdHOd &Olr dz ' ¢ Cuhls'w pfjt' daj dz B
b) { dzj Bj dzls Otels U EzO 6z WOBf P2 ' dzO

2 MkejfiskisyY t StlsOD0 Mr dOdr jdc' Lk

) Jt" WL B' dzj Is® dzv § 2, Y OL Ty Ydfmry HSDOdz U
ddz Odz' YIsOdzOH '

ds=1/1+y 2dx . (3)
g4’ 20 h je' dz' w QIrhdih OF Otelzizby dzG dBEOs T
fpdscos +idssin/ =p/2. (4)
1L EdOgEridilsT tOd3r L ¥y bpdzy (2) EtedzstisY " jemSjetls O ¢
nh'*d OkzoOd L :
b

fs (cos + msinj W1+y 2dx=p/2 (5)
0
szr dzH" dzr W G jtd3j IstedwWw dzr' Y BOOr dzOfyr dz jMCjtoj tsilsr ter ff
Yy =tg/ . (6)
dtsdzH " Y Is Odz:
J =arctgy . (7)

coy Y Ddgginf WkzdSydwmr d w Itedetsdetsdid IstedWw dz' y fqp 2
slsrter f Etcdzgj ¢ 5 Isllteej DEjdzjH'

b

A1+ gy )sdx=p/2 . (8)
0
(8) bjwhjlkn' HdcoLdsdEHOjdr YisdpHnQdzz nly=ffx) B to' dgh
Ydmry Mmrorylkr Bjlk kjwHjk' BBdE' Cjtj¢, j¢' dh"
kOdzG j dzf) S jtedzjzdzjte' dz' W OOk LOWr dz B' dzk Yy Oy j
sjstedw M dzn O Yy Odz'flf €7 towia defizj ks O dat W-iz)s\Oie'Ozlz Is | OW ] I dsjjt
h jCOwOd v hOtlslsOH' ybdaj HjWBEBHEBOYdWd W NILH ¢M
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Cjtej ¢ Cltedgj 2 WEA ydw dzOter dsj dz B J tc' dzj H 1 " H
fd f * d&3H " tStols ASHjODH * o " dpgolhlsjfdfiy Isiiten j M jh ' dzjH'

Sjtedzj EH" W Is Otc O dzlz LOVU" dz ftesW j mMhtsts l . ¢
3D A&z d3j Isls j to° BS2" dgh O Y kr vYIsOEZDO B&SdZOHT :

s=Ae'Bh, (9)

3" dzH DU dzO J dz@HL &' Is] t6 ]

Axpdejls"tcOyIlsr Cwi WWdyd,jdalslsj tc.

vsDY " tedBJ CeteMmjIsC jdzH j 2, mMswor CJLHJj " J v
C tsdzlz m, CdMmM' dzejdz fJtcOBIH O, J ¢ dgh ! tcj Isls® Ydfm
dzj d3j M J stcOf j ydw spte’ L H' TH®H BdR'dzO @dzfnBYIIRO ths

YU H! ter Yh OdzOte.

[M"HIErYh O fesWdd Hjtk' d' ¥ Diskbihkit thithPoa
Syt ejte’ dz2 jMiflsijiteflb@ue” v nRCgy ) CsivWdydy
B2 dzh O ste’ dzgH OdzH ™ . DOtOMmIs’ tor dz'ddf ®d " eD Ogzfm,
dolsdyjdjtc' &2 W cwOofdCod v ddasj el o Is@npdewirdz 3
Ofm% Odz' sB jlstsdz Yy OB O’ dgh OD" (Bj sOckzdz BEB27 dzg" O 5
CEwMmjls' d¢j da

70

= 80
p 1 2| 3 =
:: 50 //
3 N —1—=
< 40 o s o
S . ==
3 B = N
g T = s
X P
=
0

10 20 30 40 50 60 70 80 9 100

Kecy mepenoici It, mm

3 Mewfist WY dldy dastels Il ez’ BpdgH jto' S L' deHy st
Cuhilsjte' d' W dsm=g2m2H i=@37d;'3: m=0,232; 4 m=0,116; 5 m=0,065

¢MUD IsB jIstsdz OB dz" dz B" L k& € 5B RigdsOs ™ Q2OAY Ol
5,2 Ry, (20)
B"deH ®Pk" ¢ Yy Mk Cjtedzj k2° ;

R,,-OMY¥ BHzj stsdedzr w Y™ Mk Bjt' Cl' &' .
MW Odz s jlssdeder W  Bjt' €' C  yOMdjilklkjt' 2

Y50 0te" dzOk" d3j dz Mr dzOdzr w B OMT dzz S h IsSE o3 dzH § 2
YOteY" dzH" EL- @Y%’ M3 tedz,l O 3" dgH O H j izt B fg dipyj 1 OdzhO'w
YOMmMdjl OMW Odz IsBjIstsdgH OD" 3y bpdgj Y"tOdr dzhn O B Is
Bjdz Is"Ilsyr todz" D' dpCWEO@R @ dp'Isfiplsiz . OB " dzH Oter dz" W B
NYU"HT ter YN Odzr CObtsCIlsOtc IskzH'™ teOIsr dz 1l dzj ils® € yr
Okzrte kOflsOk" NIsOtcH " OQolstsdssBddz H' W OMW Odz’ Iss
fO2HOZOZE DO BBEZOH'™ HJjGjdz YyBtriIstr dzh™ 0O € j dzj o3
Odzz 11" dz sdzOteH'™ . Y0210 y"tekz CjL " dzH j
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1 DIsdyJ dzj tc.

[ lsOdzH " Y 3 D dzj hjlsj dzn"' ¢ Isj n dzdz€ Pdzr Yis OdzH P E d Jjstds
COlsCIsOter nh " dz jJC"dg"' tilsls' yYydMmr yIsOHOdz §f O2HO
Bjllsjtc" BOtc Y"HTMt' YhOkzOte jVW YdkO2d jCjd' dz CEtc

1 Jtelslsj zdzj te CeEteMJIsC jdzH j 2, B Otcdz" Y SOdzOY IsOtH T
N"HT ter YN Odzg" W G j Sd3jletdaf W dz“')dz,rlfr] S'tedz'Odiz" dz" W Yy " tor dzf d3H
H"ter M ISOWHOERZDO BO2wOdz MiIs' |, B' tcOY B"dZz d@boMJj dzy B
YU"HTN ter YN Odzr W 6itdi3istedqwdzr y ' h" dznjte’ dz2 W OdzzOdz |
COtsS 90dtsCIsOtc” dgH O Y tsdzH Odz' dz@H'jds "' ogH e 1 B L s O tizezC
Mp2¢CiMM' L ¢ CEteMjlsjH" . 1 J6" L "dgjdz Y"H" tgr YN Odz W
SdzOte ST D" LHOEZ f OtcOWs) stefz] OHp’ WintegeeBPRHJ B OMY O d&BO
HDtej Y jMm" dagj O Otdz" YIsO2 bpMjte jIsjH" .

ZjlsidzH' € Ispy " tgde j ffEudij SEQYRZHISISO -§$ WM Cddj ds Ot !
Ctsdgzfp X D dzgj CiMmM dzejdz 1 decORBRJHD ddIltc' tdgHlg Is ™ MR sl
(Lotsdz o jdegslsjte, MfdqtOd HOt, YJSdsdHIsOt) dzj &3j Mj
Bjllsjtc BOtc Y"HTMt' yhOdgBO2HJ W' dzgj dz YtsdzH Odgr dzO B O

Cotsdzs yqdqw dz' vy BII2'  to BJIslsjte’ B Otc N"HT tor YN OdzC
ST O" LHT" DEL ' EIOdzOtclskz 3 D dzj BOMY O CEtemjIsC " hilsj tc

NU"HT 6" " OZOteDO Yy OteOQODOdHO Isd' dBH "' tej C .

N"LT dzgHT OF 192 Jdgdzr  PHOIs@IOME j i)' dg' W Qo9 Is s s
toj ¢ s®RistwzOz CjL "  dHj OMW Odz IsBjlstsdz % OB' dg dz B "L |
spy " tcdBjdz' € Mmr dzOYIsOte Ny ltee ' L " dzH ' .

DisdzH Odz" MisOOT Yytsdz beEfMj &3 d' W CtsdefmlstezC ydwmr 1
OMmMW Odz' IsB jIstsdzgdzOdz 3y pdzagj 200 Hjdz 400 Hj2'dz 120 HOC
IsBiPdz ¥ OMOZOOdz dzj 6" LHjdz Is"tcOHT . rtsdz BEfmj i dg' W

rtsdz leEfj dsH jto' da' W Y tsB Odzr Y CtsdemlstclzC ydw mr (ocd
YOdzr wHr O 130 dids j&° yYOBOIlsr OMWOdz IsB i HOHdOdz
sn2  tgh " Cls* O MdizjO dz9 & & aBfgs sy 2y dsh ' C s’ OMmMW Odz! IsB j Istsdz
OMW¥ Odz! IsB j IstsdzdzOdz ¥ OMOdzZOOdz dzj G “HLj dz( YA@X0J Is &30 S HzD D ez
WteOCydwdz v yYdrthry IsOfmilst Y siPdztshb8 & fd3dz HYjQdzdw |
IsE fMJ &BH jHed S ehy™myl3 sOf v s " GOz 1 OOE®Odz Is

DO2ISO EWHJjRkZG] Y OIlsOIr dz OMY¥ Odz' Is M dzr yIsOter dzr w
r fMOdeder W y"ter dzr fnr ¢ dw | OBz 1 OdzC &Z3j dz DOL Oy fMls
Otc O Olsr diMmMiB " dzj &z ylLjcj OMmrter d&zOHT . 1" MOdzH T fi
JuUu'f POmzbO#dz2isds BtsdzH' Il ZBattffsQdzd Biead € gy ed OWWY Odz
O]

1
Y
A
DOL OYMisOdz;, r JL-pPOL ©OQdglsPHazH Ote '

4 Tlteyis’ ©7 Y0 Ol 5 fMEkkyis’ o y0 Oz
OMmY Odz' sBjlstsdz yOB' "MOYIlSOdZO Odz Ofl etz HsO ¢
CE' d f°
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DOdzr wHrOulRz &4 2 ' dzc' d Me" OfmMWY Odz' sB jIstsdz » OB
fMr dz" YIsOtr dz " dzgsOYlsOk 1M dz OolststcdzOtcH™ W " fr da
NY"H' o YO @Oe f O2 H Odgederjdgy ™ (4

d MW Odz sBjIstsdze Y OB" dgf dz BISORZY I[SO&zf dzjX2D dgy 5
sj rndesdzce W dzr v Iptels' fIsj ynrjejg Ofmrtr dzunr . ron
YOBT dgH" Mmr dgHr ter ff , "fMOYIsOHT, MHOd ¢j2° d Od
OtcOdzOMIsr tH " . HSHOdZ Cj2"  dz BOIsjtcdOdzH M Isy "W ‘tod
sngc® dz Cls* "dzlsOY IsOE ynte' Lt odzH " . N1MOY Is©Odz0 Odz
mMztcj Is.

sOf IsODr hIsOteH™ ¥ OdzDOh yr ElsC jdzH j t6" dzH N
YOMOE JMIBO dddzOGlstste IsOlsyr hr dzr W ytsLOOdz mpr
Y Oplzdzr W ' h " dzOtc©O® B L 7D dAOAOCIsjscT dz" W Yy SL DO
MODOIsk gz B8 Cd3 Hj2' ' dz BSdzZH T .

rOB" dzgdzOdz hryvyOdz €CjLHJ N¥"HT tef Yh OdzOteH ™ W
N"HT tof Yh OdzOteH " Istsf O dzr BJSC sk Oty'" dzf tsdzOtcH
Bjtojls' €OdjBRdjh " dd pL ' tedzj dzH ' .

s Odyr Ok .

HBWD' Oy lOZHOd $j2° dz Od jdeh O@0 O fitkO det
YOS ydw ZOBHT B' dZH' i H', GdkOt OnY odrds whn gy
SN2 tgh  CljtoHjdz Is"tOHT , wodzd o5dded" dzls ©0dz'ds) dz

"MOYISOdZOOdz di30Isj tod Odis jisdz 27 Qs h B3 ($Higc?7 BRG] 2 -8z, )
Isjdz 5 BdsH @22 3@w2@ 42" dz ypdej 1,25 s M OBOA] «
J€jdzg dz X Ddgj "MOYIlsOdzZDOdz ®BOIsj ted OdzH T Isr Or L HC
"fOYlsOdOdz j MC Jjtedy SISt ter ), 20 [1 0O YyuSljddd ¢4
fnr 2Odz0dz" v ddzj BHj bk IskteOdzr " jh' d3 yOB'" dzhH OdzH " .
r ZOOdzH " dz O' dzH O YIltee' L " dzH ", Odz OMmW Odz! IsB J I
mMOdzr Misr ter dzvr (1 Cjiflsj) .

1 CiMjMmisjk Ypdj woddSljtdkjd fejmsjik ¢jL
dolsdy j dzj te

- N1MOYylsO&zDOdz MTuek ytsmf Omjuvsr OF L vur 0" LH
Y " tcOd3' HOdz Yt80( Ccy St WWdy
12040 -BO%o
102 0 -dB0oko 5% 2320 0.97
0-10 -cBOBo
21020 Bk 50 %
0-10 -c5OBo 6% 2360 0.98
3|1MOYIsOdz0 Odz 5.5% 2350 0.98H j BB j
EdzH ' o' Mls' ¢ ym Hd 2 4

BT D' LHOKZOOdz "MOYlsOX0Odz OMY Odz' IslsT W E dzH ' t6'
NdlC L ke jdg dz CEteljsls' .

Dtster Is’ dzH " .

YN OlgOHz h OHSEOPERR B Bdz" dz 6] S sdEmlstez S ydw dzOk
COLsSIsOteH W BBte" dgH OZzDOdz Ispy " tedB J d2' & Mr dzOY IsOt
BJtkze] BEBA&OHT :
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[ls0dr U - §OFAO®dy ¥ yYOMdjllsjt' d ybpdaj >
eqwdzr Y Edzh j dsH j to' dzB A S | % dzHEONS "tk f to j S Qsodisisds
i imS' OMWOd kBjltdH' N"H'Ttr yhOd COlsSIs
kT iMiflikcej BNBS dH'S Bjtejl' dz B3Ok BOLJS
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b

2) tiStdhstkS ydw zOdzO" dz Y tsdH OEH' Wi j )6tz OfY O
"Lk NN dz O2HOGOd O &z Y "H' ' yh Odr COmCIT W
dy jdzj ez’ § DH' MlsjdijMm' DL tedzjdH' (SOLBSISr WU  &C
rdrr YO®r dz2 OdO  slst e ff, O Odz' ssB jIstsdz x OB ' d
Ftof YN OdzOteH "dy fgEddzh)j.te”  o3J
3) sObBCl' HEBO&OLE CjHjte' M' d EM®jdHjlsk uh
d
s
s

L
A
dz
H

X 3O ®

I j OmrerdHr, B'd SEOBH' W OB’ ddzOdz j S ' dz N
fMlstelzS ydw dzOkz CjL " dHj jMS' OMYOd ksBjlstsdz 3G
s' w j ) oM’ fls° ¢ fMr dzOylsOter " & MO ¥ O0MOd
‘&' B Y ODHO2&ZOELH' W y"d ] YOB' dzjlsls' &' &' B
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DETERMINATIO N OF THE PARAMETERS OF A CAM ROLLER FOR THE
DESTRUCTION OF ROAD SURFACES

Abstract. Cam rollers can be used to break up cold asphalt pavements. In Kazakhstan,
about 70 % of roads have such coatings. It
To reduce the traction force and uniform movement of the roller, it is necessary to eliminate the
resistance of the coating to the exit of the cams, when rolling the drum by pivoting the cams in
the roller's direction. The reliability of the theoreticaldies' results was confirmed by
production tests of the cam rollers during the opening of the asphalt concrete pavement on th
GulshadAkchatau highway

Keywords. Highway, cam rollers, asphalt concrete pavement, working bodies, asphalt
scrap
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ftcdodzj € Olsj dz¢ desfls: fticdetstetsHdz = Y Jdzj L dzgsSHtStetsy dzf -
BstcOdz! dzgs bkEMlsOtej oh d2 UBHSdQM@Z]@JQfI]ISﬁ’]DSWHZ@GIS s B i) iz f
ftedestesHdz n § OMMOYydtese d Is.

vOCyJ dL tcjL kdz IsOIstse OdzOdzq’LO CtleOWdes O H®
L detSH Ste sy dzgfs ¢ 5-1 iz fulOtls € ) dzjp HlAzROls ¥ tsls d3j Isd Is ! md dz dzlz
dzsH tste sy dzr n Fyomls¢ se ¢ alzgz P Is qtaigin CidsosO ALty Iz f
Bdztsisd HOdzdztse s ¥ Jj dzj L desHBtetsy dztsegts kZyomlse O
¢CJ BB hjes yYydmdzO c¢cdzedlssCeé HdzW ftodcStcsH dz
d B2 wodzw jlsmw dzgj HBMIsOIsS toj L j tcaf@zmf tssfskz M< o
4 ded W Hstetse d . v O¢ ¢co¢ ) J-zj LJdEtHtds to s g dzv 2 Is friivy
z Is dz' o3, ss M yjdzs kojdduydddw Jjcet ftsfkzmC
Y desfls! Mtssteky jddwy ktejls! jes edzOosdese s f kiIsd,
A Y dzs ydisj dzt des § OMMOY dteMS dr YsjLHBO. v 06 5
Mz MY smtse dztsMls HOdzdzsG 5 3 j dzj L dzSH Stetsy dzts G
NqdqtemMCdr d cttkzLtsern fjLHBS [ 5].

JHd BMdcodzsr » ftosBdzid o tttcOddL Ooygy ftwdet
ZsHstesy dzr 3 stcOdemlf stelssdz WSy dets " Hj dzd Is! fdzj
ftostf 2MC dzOvY M sMse desMmis: y j dzj L desH Btetsy d
fOMMOydtemMC dr o Oc¢ sdztso ;
ohd2 ftHeady dzs?2 MmMsMmilsOo ;
MetstesMmisd HoadyjddW HftodctStetsH dz ]
sodi EHEB dzsd ) @Y dHOdee StctsH der fs]
-dZJ Mtse dzOMts 9 Odzdats iy ls - tGOfr]t]’cfandchW Hody J ded v
HodY jdedVv cttesHMEtsEes IstcOdemy tstels

-slsfmMkzlsmMiseadj MjtcodmMO H AW 1]’Ofr]fr]O>1qt(;tsa ftocdetstectsH d

1 My 1 Iss dzgj Bd&ZzOe s tedwWilsdzr d3 s BdctOR as@lzd g 5L it 1@ thils® E
ftcdestetsHdz j OMMOyYdemMSdy §fjtejotstCd JjdzjL desH Btefs

r dzv ftedoeodzj ydi dzgdvw § OmMMOy Jtetse dzO ¥ j dzj L desH stetsy dz
ftoscteORB jtemMfjSChdodsets ©OLodlsdYw ftodcettesH dzsa
smdetse j € deflsjddstsots@adgtsc s f SHRBHO € BtedOdzdL Oydd Ist
dzOMmj dzj dedw [ 6] .

letsyd M Me jteh j deMisoatso Odzgdw Btec OdzdL Oydd f J teg e
MtstsBh jdedd dzgO@ N jdzjL dgsHistesy detscdz IstcOdetf stelsj Hisdzy §
dzOff tc ©o dzj dzdz" d3d dzd tc ffdeftosjdgg s | § OMMOYy Jtesf BIssE O
stcOdzetf stcls©® (o YOMmlsdatsmisd, M OolstsditsB ddz' dzsG 5 IsteC
mMdzj s h dd3 SBECOL BA:

-ftocso jHjded] BOtwS jlsddeetsotsets dMmMmdzj Hise Odadw M
oJddydde otLBsyd » §O0MMOy s slss¢ 59 ;

-sftejHjdzj dad § stejBlzj & = tOLdBjtetses HodyJjddw
MstezCIskter d oj dzdyddz OMMOydesy SlssC 59 ;

-tcOLcOBSISCO OV dEO Hodyjdedw ftodetstotsHdz 7
dmf sdz! L so OdzdY fssHoady dese s MMisOe O, H&HFEzME ds2 M

ko jdzduyidd] kM ds?2 mMfsmMtsedshisd fttdctstetsHd

-MtsMisOodzj dzedj tOMy dMOded™w HodyJjdedw ftedGetstetsH dz
PHtsBMlso O d Motsjotcj d3dd dedetsisd HBMIsSOeaCd § OMMOY Jqtetse

- Mtse dzOMmtse Odzd § tc O i ffthdDSS W s H dzd & ¥ J fdds[jvL H S 9 fh to
HodY jdadV CtHMEBSER ISttOdh]f sttlsO.
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- LOB) d2O MisOtetséts HtsHoady dese s MtsMisOo O  dzO
sBd M Jjuyudls! CtBWtsttlsOBj dz' dgze  B'M Mistelzs HEsMIsOo
- s Hpda Oydw dgdW tcOMistczC Iskzter ftod ¢ tstotsH dz
(o SsdzMstelz € ydw otsCL Odztso , sMisOdzs o sydz n iz
COyd Mlse j dedzts] weMdzEY do Odzedy § OMMOy dtetse ftod 6 Bt
stesd3j] Istséts, HdW ftodcestosHdd n j ODHEe ki ki
sdzZO0d3 e BHO, 5 Hd"d®B diHjdd, O OSCYJ & -
Yy MmO tteeOdzdL Oydd ftodecstcsHdz n UOMMqumﬁ
sdz' L so OdedY do3j s h jetsmw ftsHo dy detse s iy dfislyg @
cde S sMmls . [tczeddizd Mmdzse O3, mMdzi HEzjIs u
fdMOdedY d MtsMmMisOo detsMmisd toedestesHde = fJLH
Moy diesf slssC tso .

] O6 dz8 ug ded §

J Mo toj d3j dedzs s 3 toj  tots dz ftod ¢ tstcts B Hztzts 6 5
sStcOdemt BtelsO o Wk ydtsdzdteseo Odzedd IstcOdzemMy Stels dzts s
90 detsy MtsydoOdz! detsy L dzOyd ded J . t Oyd sdzOdz' dzOwv
sOC Y4 MtscdzOMtseo Odzdzsils! ots oL OddBsHj2Misadd ) ¢
mqsmsasaosJ deste 3O dz! degs sz Wz dzS ydtsded tetso Odzed & o
i Iz dz¢ 9 I3 ydmdzyj MmMsCteOh jdzds L Otstetse dzO
tsB fMls omsacq

[ dzv MmOodts?2 Ctelzt dzts? CstesHME 52 Ocdzsd3j st OYyd
HJ dzOdBd ydzsd3 ted@bfis zdzd dzd J d3, f sHo dy dztsfls: Colsttes @
stcOdzlf stclsdetse s BB Mz do Oded W dzOfyj dzj dedw w o dzw § |
MstcOlsjedd w©OLoadIlsdw GStetsH O. rdzvw tejh jdzdw H C
f SHRtSH, Ctslstster 2 fsds@dpBViz j B ) jtogi ¥ st B iz § st ls dats «
é dzdzOIs T .

st dzj ¢ &Bjesftedwisd? 5 ko jdduyjdd: VW
f OMMOY Jqtetso Hsdzy Jdz BT Is! ftetstcOB SIs Odz SMJmBBmt
sBi jCIstso gdzW cOMistczC szt i O fig fy @atsds s € fists figls Ol OO «
dL d3j dzj dzd?2 o t©OMY dmoOdad J HodX Jdzdw IsteOdzmy tstels
ftestcOBlsCE otftsMO Mte dOMmse OdzdesMisd oL Od BsH

odHBe IbteOdzmf stels©, Mmtse jtoh j dzMmise 50 Odzd W O tig Wedzts[ A
fsdzdsdSd d dBwdesetsjy Htkzej .

1 mj or h jdzOL 9 Odzdz" § Bjtesf todwisdw ftsL o tsdzv |
COyd Mlse j dedzlz © fijtcjoL Sk ftodetstesHd « §OMMOYC
Mz HMlsody ydet, keojddydl: MmMfttsh d&O { tdah€ tstdist
NddzjL desHBStesy desd3 kL dzj d ML HOI! BdzOG st tod W Isd
odJHOB IstcOdzM Stcls O.

JRurtT ouvULT O

1] { e OdzdL Oydw § OMMOY d whgjd-dzs § J} uhjseiEhsisi). .
stslsjdeS s, (. 6¢-f] . L ONQuemoatgA [ uv[ A 6 B tc®p s @dzd
Is tc O dzf, 2Bl BisLj3 5 1.

2] [t OdedL OydWw ftedettesHdz 7 Y Jjdzj L detsHtstotsy dz
[BMEoO. 1 6BH twJH. H5IZ701QL2MEtsets, 2015.

[B] Jtec Odzd L Oydvw N JjdziL desHBstetsy dz2" = § OMMOY-HteMmC
gLH. 1 88H tJH. -J.:¢.0¢5QHjcdRI3p] off20 1 1 .

[4] | sHBBe 82 Byl ¢f ¢l OMMOY JEMNLldedPHz o &5
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[5] Rdzls j ctodtotso Odzdz 2 CEtsHBo 52 s5ls Y-jdldnIsiOdzCg, | s3 1¢4s uiy. ¢
6] v jtejdals! jo 1. 1. Lz yh jdzedJ ItcOdzt stclsdztse s 5B

TransprtbusinessnRussiai [ ., 20 474 . 1924
[7] ¢ c OW tsdzts @ r. , [sLEeBY OV [ . t oz d dz? teOMlistelz ¢
ftcdetstetsH dzr n fOmMMOYy dqtemC dn fitcj oL 5€ dzO N4 dziL
CCtsdtsddd yd mM¢ow fsdzdsds G.2042015. v. 10. -~ 6. waw. 1
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THE CURRENT STATE OF THE PROCESS OF ORGANIZING SUBURBAN
PASSENGER TRANSPORTATION IN THE ALMATY RAILWAY HUB

Abstract. In this article, the authors consider the current state, problems and prospects of
development ofsuburban passenger transportation by rail in the Almaty railway hhbé
substantiation of the need for modernization and renewal of suburban rail transport in order tc
improve the overall transport situation in the city of Almaty and its suburbs, asasvétie
reorientation of part of the suburban passenger traffic from road to rail transport is given.

Keywords. passenger transportation, suburban transportation, organization of suburban
transportation.
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HdMydt dzd dzts 2 . VY tcOo dzj dzyj MS d 2 Of f OtcOls ¢ tsdzlst
fMtsL H Odzdz" ~ 1 0o d dz. [ BB dzOtelzh j dzd J§ BJLBYC

SBWL O d dsds § SteWH,S j s podadhai®jsleigre O §f Is fif o d dzd B3O ¥

@B .
[ di@OL o dlsd]

ddzls j G ted tets o O dzdats 2

flsjd cOwdksddL Oydd MlsOdH Otelsse

fnd misj d3'
BEHj dzj 2

28

¢

fejnftedvisd?2 d GfjcOlttess ddel iDhisdg L fists tyls o
d34)1H|ZdZOtGiSHer B MIsOdzH OtelsOBBd M yJ dz' & LOdgV IsdV
BJLBY OMdesmisd HodyJdedwWw 5 MtcOodzi deds f) Hickze dd

[OjtedOd d &jlstH’ .

10 12 &®BjMmwyjoe 2022 EtsHO ofmjdsd EkyOlpsddSs Oc
Otk jdzdw fslsde 856, Mmdedyjdedj dz©@ 104 fydk-
¢1 Oyd sdzOdz! dzOW s sd3f Odzd W COOLOYMSOdz s d3i t6
ZOtclzh j dzd™w BJjL ¢ Of tsfr] d HodyJjddw Mmdedy j dz@¥ dzO
ftoesyd @3 EOWPfiflsidadjfo sL sydese s ftesyj MMO HBiEhj dets
625) ddzd 12% (tedhmbkdsS 1, kOsdkdy® 1) [1].

Mo KOMMaHWK U ee AoUePHUMMU 752 L2
OpraHu3auuamu 856
-12%
MpPOYUMM YyUACTHUKAMM MEPEBO30UYHOTO 625
npouecca 713
Bcero HB/] 127 -11%
143
0 100 200 300 400 500 600 700 800 900
2022 m2021
tdimzdzatg Olzh jdzedw BJ LY Ofdetsmisd Ho dxJ ded W 9
ftesyj MmO L O 12 &Bimwyje 2022 6]

OB EdYP d ZOBIS OdzdZOt k' j 5§ OMdzsisd Ho dy j ded w
fjtojotL sydatsg ts ftesyj MMO L O 3 EBHO
— I dn' dzOtelzh j dzd| 2020 2021 2022
1 I dn' dz0tlzh j deq 2 /€@ | 706/4,37 | 856/507 | 752/4,.23
2 Stlzh j ded ¥/ dzOC dgdzdz. §| 3/0,02 2/0,01 20,02
3 dtsB IsdW/ dzO-Cdigizdz. 5| 63/0,41 71/0,42 69/0,39

4n BH fsHo dy dzetsG 15 29/0,19 19/0,12 23/0,16

Bdzdz. { ® 3L H s

sRBH' ftod d30dzj o tetf 34/0,22 | 51/0,32 4210,24

Bdzdz. { ® 3L H

dlstsdzC dztseo j dzdy ftod ¢ - 1/0,01 -

dz0 d3dzdz-CHfdis j L H s
4 Rdzyd H j dzls/ dzGS alsczdz. | 640/3,94 | 783/4,64 | 680/3,82
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l1ted OdzOdzdL j dzOtelzh j dzd 2 B j L 5§ OfRASSIIAS)] tHie sd L A dzt
Mdedy j dedj 2O 3% Mmse' Isd2, &O 13% ddzydH,j destsoe,
Ctolzh j daed 2 .
lted OdzOdzdL j 2021 d 2022 cetHBo df2s, ¢dfdzyg dsH jsdalg®
M fsddy jdedd &3 dzO 15 %, Ctokh jdd?2 d 0O0sOted?2 daj HBY &z
|93 11%
NMHUMOEHTE |109
o 34 0%
00bITHA 34
|12? 5%
Bcero HBA, 143
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t MOz jddY BJLBYfOMdshisd HodxyjddY 5 ¢/

vOBdZd-yEdDRJEC O dzOtclkzh jdzd?2 B LB OMdetsMmisd Hod) J de
LO 3 GEtsHO

EE IdH' dzOtelzh j dzd 2] 2020 2021 2022
1 l dH" dzOtelzh j dzgd 2 /-¢2® ¢ 159/0,99 | 143/0,85 | 127/0,71
2 uSBr Isdv/ dzO-Cafglzdz. f 5] 37/0,23 34/0,20 34/0,19
2.1 4 n SH fsHo dy dztsc s 11/0,08 7/0,03 7/0,03
d3dzdz. { ® fl3L H S

2.2 HnBHT ftod BOdzj o oty 26/0,15 26/0,15 26/0,15
dzdzdis j - ds

2.3 ulstsdzC dzso j dzd j G tod d3d - 1/0,01 1/0,01
d3dzdz. { ® fl3L H S

3 RAzydHj dzls™ /|  dz@& dggozdz.  122/0,76 | 109/0,65 | 93/0,52

) ts0dOddL teso O  dzOtskzh j dzd™ B j L-BG OB datsdytsifr , H o
sfteiH] Vi3 APRjaAs? sSSP OMmMdshisd HoadyjddY 5 ¢/
1,05 MmsMsOadd 0, 71 {dgdtelf hejj deds Olo dafgdiatiz’ 24 ©z0L Het] k2 d;
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WAYS TO IMPROVE TRANSPORT SECURITY

Abstract. The article examines the current situation on transport security, analyzes traffic
safety violations on railway transf, schedules traffic safety violations for all participants in the
transportation process for 12 months of 2022, the dynamics of traffic safety violations for JSC
NC KTZ and UP to 3 years. Having analyzed the traffic safety violations of all participahes
transportation process, the main causes of the traffic safety violations have been identified, from
which external and internal causes can be distinguished. External reasons include third parties,
and internal ones include such indicators as: stfugture, rolling stock, human factor (railway
personnel).

In order to prevent violations of traffic safety, the audit office of NC KTZ JSC
systematically conducts the following measures to monitor compliance with mandatory
requirements of production press technology; rules of train operation; regulatory guidelines for
the maintenance and operation of trunk infrastructure devices.

Summing up the results of the NBD analysis, it is possible to identify priorities that are
aimed at ensuring the safetytddin traffic, which include the following:

- reduction of incidents of hitting strangers;

- reduction of accidents at crossings;

- increasing the level of reliability of backbone infrastructure devices;

- increasing the level of reliability of rollingatk;

- updating of mainline infrastructure and rolling stock devices;

- updating security devices;

- increase of personnel.

Keywords. Traffic safety violations, transport safety, security, transportation process,
audit apparatus.
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LOGISTICS OF OPERATION
TRUCKS IN THE REGIONS OF KAZAKHSTAN

Annotation. The transportsystemof the regionscan not only replacesociety,but also
raisethe level of ecmnomicdevelopmentndimprovethe quality of life of the population.The
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level of quality of transportservicesmakesit possibleto createa statewith a socially oriented
economy.

Methodology. In the study of the transportchain, complex and systematic,general
scientificmethodsjnformationmodelingandstatisticalmodeling,methodsof its systematization
andforecastingvereused.

This scientific article is devotedto increasingthe competitivenessf truckson the basis
of thetheoryandmethodologyof TransportLogisticsandtheir effectiveusein accordancevith
the economicpolicy of the Republic, taking into accountspecific conditions, the level of
developmenbf the moderntransportcomplex.

Theresultsof the studyshowthattariffs for Road Transportreflect not the actualcostof
aspecificvehicleandseveralcargotransportationshut the averagecostof conditionsfor the use
of rolling stockin individual regions.

Keywords. Transportregions transporinetwork,sciencegconomy gefficiency.
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EFFICIENCY OF THE ORGANIZATION OF THE INTERNAL TRANSPORT CHAIN
OF KAZAKHSTAN BY THE UNIMODAL METHOD

Abstract. The main objectives of the state program are to create a modern transport and
logistics systm on the territory of Kazakhstan, ensure high and efficient transport links in the
country, increase cargo flow from the territory of the Republic and coordinate the work of all
types of land, sea and air transport

In this scientific article, a detailechalysis of the problems of the subject, identification
of patterns and general characteristics of the process, a statistical method was used that allows
you to study a large amount of data.

As the economic indicators of the regions improve, local entrepremeed to identify
the main factors that ensure their economic stability for the organization of transport enterprises.

Based on the research presented in the publication, the transportation time has been
reduced from 94.62 to 65.62 hours, which is liers¢ for customers and thus increases the
number of buyers, so it is proposed to organize intdy and regional road cargo chains of
Kazakhstan accordi ng WIansportaten.cuni modal € met hod

Keywords. regions, trucks, transportation, reliatyy efficiency, logistics systems.
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MULTIVARIAT E STATISTICAL ANALYSIS OF TRANSPORT LOG ISTICS IN
KAZAKHSTAN

Abstract. This article develops a fragmented approach to the study of changes in the
dynamics of the main indicators of transport development on freight traaspor in
Kazakhstan. Its novelty and originality lies in the fact that the most pronounced indicators, such
as rail, road and pipeline transport, were assessed using methods of multivariate regression
analysis; a new regression equation was built; inteigparameters of multiple regression were
determined and modern mathematical software of the application software package, focused on
the processing of statistical materials was used. Moreover, the results of research on transport
logistics developmenhdicators for freight transportation in Kazakhstan (billion tonnes/km) for
20162021, a schedule for calculating the parameters of the dynamic series, as well as
econometric analysis of autocorrelation coefficients of freight turnover of the Republic of
Kazakhstan are presented.

The relevance of this article lies in the fact that the statistical data on the above indicators
and their calculations using a mathematical apparatus have been investigated in Kazakhstan for
the first time.

The distribution of reipnal transport in terms of volume of traffic is shown in an
expanded form. On the basis of the statistical data, a trend line of freight turnover corresponding
to logarithmic approximation is constructed. All statistical data as well as determination
coeficients by modes of transport and freight turnover are ranked in ascending order.

In this paper, a detailed econometric analysis was carried out by mode of transport and
freight turnover in Kazakhstan, using mathematical methods and the EXCEL application
software package.

Keywords. Regional transport distribution, regression coefficients and regression matrix,
autocorrelations of freight turnover, statistical data.

Introduction .

Since 2010, Kazakhstan has become a leader in trade and logistics opetdatvetoping
the GGlobal platform and reviving the New Silk Road program, thereby defining its economic
direction and positioning itself as a business hub for the entire Central Asian region.

In today's world, logistics is an integrated package thatigeevthe necessary quantity
and quality of services, as well as ensuring the smooth transportation of goods and cargo to any
region or country over any distance. The first annual Silk Road International Transport and
Logistics Business Forum were launchi@ed2011. All the leaders of the world's countries
professionally involved in transport logistics have met during this event. The event has become a
platform for discussing transport logistics issues, bringing government and business together,
and developig a platform for developing joint projects.

The annual forum takes place within the framework of the Eurasian space, discussing
new multimodal freight transport routes and the comprehensive development of international
transport corridors to enhance thangport logistics market.
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At the annual forum, Kazakhstan's intention to establish the Coordination Council for the
Development of the China Customs Union Europe Silk Road Transport Corridor and the
Coordination Council for the Development of the UzdBereket- Gorgan Transport Corridor
was proposed [1]. This event was a pioneer in the field of logistics at the global level, where
supply chain management issues began to be addressed among CIS countries and Kazakhstan
this regard, Kazakhstan hagjoe a comprehensive capaeiiyilding effort in transportservices
and communications. Above all, this was reflected in shorter transport times, reduced regiona
transport costs, improved freight efficiency, optimized tariffs and the safety of carge fasth
point of arrival. All these procedures have become an integral part of the overall logistics systen
and an important factor in the training of a new quality staff to ensure that transport logistics are
fully operational. In Kazakhstan, 70 % of tleéal amount of all transport traffic is transported
via rail, both to domestic and foreign markets.

Materials and methods

This paper uses statistical data for the analysis of econometric coefficients and study o
changes in the dynamics of the main gadors of transport logistics development in Kazakhstan
(billion t/km) for 20162021. The notations for cargo turnover of all modes of transport are
introduced for the parameters of road and urban electric* (X1), railway (X2), pipeline (X3), air
(X4), sea(X5) and inland waterway (X6) transport parameters (see Table 2). These indicators
are among the main types of transport logisfiels

Table 1- The main indicators of the development of transport for the transportation of
goods of the Republic of Kazadtian (billion tons/km) for 2022021

Years 2016 2017 2018 2019 2020 2021
Total including: 3231,8 35080 3749,8 [3733,8 [3729,2 [3946,1
By road and 27184 (29834 [3129,1 (3174,0 [3180,7 [3322,3
the city's electrical

by rail 294,8 293,7 390,7 341,4 338,9 387,2
by pipeline 213,2 225,9 225,0 214,6 205,8 232,8
by air 22,0 23,9 19,1 17,2 18,0 22,5

by the sea 4,0 4,0 3,6 2,5 2,6 2,1
Inland water 1,3 1,1 1,3 1,2 1,2 1,6
Note: Compiled by the authors on the basis of data from [5]

Table 1 shows thahi2020 alone there was a slight decline in freight traffic from 3,733.8
million tons in 2019 to 3,729.2 million tons in 2020. In 2021, the increase in freight volumes
increased to 3,946.1 million tons and was the highest significance in the last 6 yesars. T
increase is justified by the fact that the volume of transit shipments has increased and expol
shipments to the country have risdn. the presence athe pandemic and crisis of many
economies, transport logistics play an important role in overcomiagacted problems and
stabilizing the economy.

According to the Statistics Agency of the Republic of Kazakhstan, this is 4.1% less than
the result for the same period of 2019. The percentage of rail transport in total freight turnover
was 38.10%, the peentage of road transport was 33.91%, the percentage of pipeline transport
was 27.33%, other modes of transport (air, river, sea) were 0.66%. In spite of this, new TLCs
will appear on the economic map of Kazakhstan one way or another. Here it will only be
necessary to deal with the issues of giving priority to which classes of terminals and what will be
an important argument in determining the locations of logistics faciljégs
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Table 2- Cargo turnover of all types of transport of the Republic of Kagtn (million
tons/km) for 20162021

The Road and urbgPipework Air, million Maritime  |Inner wate
railway |electric vehicles tonnes/k m
(X1) (X2) (X3) (X4) (X5) (X6)

2016  [235,9 132,3 106,9 59,5 2,8 0,06

2017 2313 145,3 116,0 63,1 2,7 0,03

2018 2807 155,7 116,0 49,3 2,5 0,03

2019 267,4 161,9 115,4 42,7 1,6 0,03

2020 239,0 163,3 114,5 42,9 1,8 0,02

2021  266,6 166,1 166,1 53,8 1,6 0,03

Note: Compiled by the authors on the basis of data from [5]
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Figure 1- Freight transport by all modes oftispport in Kazakhstan (million t/km) for 2016
2021

Figure 1 shows the graph for calculating the parameters of the dyser@s from Table

2 shows that the correlation ig . = 0,9663, and the constructed line of the trend corresponds

to a logarithmic approximation with an equa¥ =-161n( X)+2779. Coefficient of
Determination equal t&R* = 0,9871= 0.98 or 98%.
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Table 3-Correlaton matrix of cargo turnover of all types of transport Republic of
Kazakhstan (million tons/km) for 2048021

Y X1 X2 X3 X4 X5 X6
Y 1
X1 0,424155 11
X2 0,94256  0,564354 [1
X3 0,718269 [0,37285 [0,555192 |1
X4 -0,60352 -0,48801 |-0,72645 [0,04981 11
X5 -0,91477 -0,41413 -0,89314 1[0,54783 |0,730101 1
X6 -0,70421 -0,2722  -0,84016 [0,26214 |0,549782 10,591506 |1

When n=6, the theoretical correlation matrix of the sequence X1, X2,...X6 is a Laurent
matrix. The elements located on the main diag@oing from "northwest and southeast" are
equal to each other. From the noegative definiteness of the Laurent matrix follows certain
conditions for the compatibility of the autocorrelation coefficients. In this case, the Laurent
matrix is symmetric wth respect to the maiiagonalmi; =X2= é = g¢=1. [6]

Using Table 2 and analysis of variance investigated:

- first, a ranking of freight traffic of all modes of transport in Kazakhstan (million t/km),
for the period 2016 to 2021, and factors by degree p&aanon total freight turnover;

- secondly, to estimate the percentage increase in freight volume with a deviation of one
of the rail, road and urban electric, pipeline, air, sea and inland waterway transport factors.

Here it is necessary to emphasise thpeddence of the factors, which are presented in
quantitative terms in tables, and, of course, the analysis of variance that can be carried out. |
this case we are dealing with e two- and multivariate analysis of varian¢é]

It should be noted, thaanalysis of variance acts as the main and practically visible
approach in both regression and discriminant and cluster analysis. In short, virtually all statistics
essentially use this approach in analysis.

The calculation of the data below is carriedt outh the Data Analysis application
package on EXCEL.
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Table 4- Onefactor analysis of variance

TOTALS
Groups Account Amount Average Dispersion
Column 1 6 12087 2014,5 3,5
Column 2 6 1520,9 253,4833 423,5016
Column 3 6 924,6 154,1 168,944
Column 4 6 734,9 122,4833 468,6456
Column 5 6 311,3 51,8833 71,8416
Column 6 6 13 2,1666 0,3146
Column 7 6 0,2 0,0333 0,0001
Analysis of variance

Source of SS df MS F P- F

variations Value critical
Between the groups 19195187,486 3199197,91419700,39823,19091E60
Within groups 5683,7392 (35 162,3925
Total 19200871,2241

Linear regression analysis is used to describe the relationship between the factors and the
dependence of the values on each other. Through this analysis, the GBPcotiatty can be
found as a function of the average wage of workers, world prices of petroleum products and the
dollar exchange rate. In addition, a linear regression analysis can be used to find the connection
between the weather and the number of visjtas well as to predict the number of customers,
which will depend on the size of the advertising budget.

All of the above phenomena can initially be solved with multivariate regression analysis.
Let us use a concrete example to show the possibilitiesgréssion analysis. In our case a
multivariate regression of road (X1), rail (X2) and pipeline (X3) transport.

As a result of the calculation, estimates were obtained (Table 5): Multiple coefficient
R=0.9830 and Rquared=0.9663, normalised £.9157, sandard error=0.5429 with number of

observations n=6.

Table 5- Regression of road rail and pipeline transport in the Republic of Kazakhstan for

2016 to 2021

CONCLUSION TOTAL

Regression Statistics

Multiple R

0,9830
R-square 0,963
Standardised Rquare

0,9157
Standard error

0,5429
Observations 6
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Analysis of variance

df SS MS F Significance (¢
F

Regression 3 16,9104 5,6368 19,1207 |0,0501
Remainder 2 0,5895 0,2948
Total 5 17,5

Ratio tents |Standard errort- Statistics |P- Lower $%Top 95%

Value

Y - 2,823E
Crossing 1996,0471 3,3537 595,1686 |gg 1981,617 (10,4771
Variable X 1

-0,0167  0,0143 -1,1669 0,3635 10,0784  |0,04493
Variable 0,1268 0,0253 5,0051 0,0178 |0,2358
X2 0,0376
Variable X 3

0,0257 0,0135 1,9004 0,19/7 10,0325  |0,0839

The results of calculation of multiple regression parameters of railway, road and pipeline
transport of the Republic of Kazakhstan for 2@021 were obtained: multiple correlation
coefficient R=0.9830 and R square of correlation efficient =0.9663, normalized coefficient
R2 =0.9157, standard error=0.5429, Fishec F i t er i a F<=rles ildRWarl5? =v dir i
SS-0.5895

The parameters of the regression equation are also as follows: Coefficient amiues
0.01674, b=0.12683, c=0.0257then the regression equation can bitan as follows:

Y=-0,01674+0,12683X2+0,02572X3.

Standard error:ma =0,01434, my =0,02534, m. =0,01353. Confidence-dtatistics
intervals: £=-1,16690,4 = 5,0051, §=1,90045.

The confidence probability of the above equation is P=0.95 and edimét¢he
regressiorparameterga r €  det er mi n e ghin=0n O0t7h8ex= 0 N 04 ®® OLTS 0 2
dbmax = 0, 2 3c@in8= -0 , D 3ctax =0,0839., then the confidence intervals of tegression
parameterare-0.078 <a < 0.0449, 0.017 < b < 0.2358).032 < ¢ < 0.0839.

The application of this multivariate analysis of variance for rail, road and pipeline freight
and turnover is an innovative calculation method on which the correctness of establishec
logistics routes in Kazakhstan depends.

Results and discussion

At presentKazakhstan Temir Zholy JSC manages transportation in the sea port of Aktau,
as well as controlling cargo deliveries through a number of major terminals in airports across
the country and road terminal complexes. The logistics services marketlyhascamtly found
its niche in Kazakhstan, although in the context of integration and globalization, logistics has a
key role to play in developing the industrial side of the country. One way or another, all cargo
shipments coming into Kazakhstan and weesa from Kazakhstan to other countries depend on
properly set up logistics routes.

The plan is to create an intelligent transport system by using digital technology to create
integrated, targeted and measurable communication that helps to acquiraancustbomers by
building deeper relationships with them [2].
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The implementation of ITS will help to solve a plethora of problems in Kazakhstan,
namely [3]:

- to increase the transit capacity of the country through TC management (i.e. to
optimize the route fathe transit route, to plan the traffic flow in compliance with the established
service standards and rules, to establish normalized times for transit flows within the country, to
consolidate the eboard equipment that is necessary fansit transport management;

- strengthen the safety of traffic flows on the roads;

- ensure the management of passenger and freight transport, including dangerous loads;

- improve the level of service and safety of regular passenger transport by automating
thetransport control functions in the supply chain;

- speed up the response and improve the efficiency of all transport services.

In recent years, the market for transport services in Kazakhstan has become much more
complex, because all segments of the trarigpacess and logistics in general have started to
integrate into one supply chain. Analyzing global trends in transport logistics development, it can
be said that the period of prototyping in relation to unconventional modes of transport and
transportatia services is almost over. The commodity market and all kinds of transport services
dictate the country's need to develop a new infrastructutee transport and logistics
infrastructure, which will create multifunctional terminal and logistics centdr€g). The latter
in turn will create an integrated system of interaction, which will leathéotransition of the
profitability point from physical transport processes to the trangpgidtics domain[4]

Conclusion.

As a result of this study, it hdmen revealed that the transit potential should be considered as a
point of economic growth of the country. In this regard, it is first necessary to improve the
competitiveness and attractiveness of modern efficient transport logistics in Kazakhstan, takin
into account the development of digital technologies. It is also necessary to improve transport
and logistics infrastructure, taking into account the provision of a wide range of services in any
direction. Here it is necessary to consider the compeiitse of tariffs and to create conditions

for further improvement of corridors for transit cargo flows on a permanent basis. In transport
logistic terms of cargo passage and their directions, cost and systematic use of transport
corridors should belearly defined. In Kazakhstan, as a transit route for many cargoes, it is
necessary to improve management of optimal cargo transportation routes and service conditions,
as well as to develop infrastructure for internal and external cargo transportation.

It should be emphasized that this study has not dealt with all the tasks that need to be
implemented in the near future, taking into account the maximum use of Kazakhstan's transit
potential. If these tasks are implemented in the nearest future, Kazakhbtaignificantly

improve its level and benefit from the contribution of transport logistics to the country's
economy.
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REENGINEERING OF COMPANY COMMERCIAL FUNCTION PROCESSES AS A
WAY TO TRANSITION TO BLOCKCHAIN TECHNOLOGY IN LOGISTICS

Annotation. There are many companies providing transport and logistics services in the
Kazakhstani market. The fundamentalfeliénce beteen the group of companies JSC "NC"
KTZ" from other companies is that the Company accompanies and is responsible for
coordinating the transport and logistics system of the Republic of Kazakhstan, taking into
account the development of all typestranspet. Following the path of transformation into a
modern transport and logistics transnational company, in accordance with the Message to the
people of Kazakhstan of the Head of State Kas3gmart Tokayev, NC KTZ JSC is working on
integrating thesystems ofdifferent transportation participants within the currently most
demanded Tran€aspian international transport route, on the analysis systems for layering
information and identifying its insufficiency.

Earlier, on September 30, 2022, the Dioeate Geneal for Transport and Mobility of the
European Commission (DG MOVE) organized a seminar with the participation of
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representatives of the European Union in the field of transport and international development
experts from the EBRD, the diplomatiorps of he countries of the Caspian region and Central
Asia, EU transport associations and representatives of client companies of th&aspian
international transit route.

During the event, a discussion was held on the functioning of the develbpimtére
transport sector of the Central Asian countries. Positive trends were noted, and a special intere
of Europeans in the region. At the same time, systemic problems of the route were voiced tha
negatively affect the revenues and reputation oftridwesport mdustry, such as the presence of
bottlenecks (gauge change, transshipment on the Caspian Sea, difficult weather conditions in tr
winter in the mountainous regions of Georgia and Turkey) and insufficient speed and
transparency of procedures fanganizingand processing transportation.

In world practice, there are already examples of transforming a railway company into a
full-fledged successful logistics company that meets the needs for cargo transportation not onl
in their own country, but alsm other ountries. JSC "NC "KTZ" strives for effective results
through the transformation and automation of marketing and sales business processes in tf
transport and logistics environment [1]. The article reveals the idea and importance of busines
process reengieering for the organization of transport and logistics services in companies.

Keywords. Reengineering, automation, business processes, transport and logistics
services, customer service, Blockchain technology.
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Bk’ 020 DS jdzjH' . ujd ysd SOfM ter i) Bjokh  dj o' d
SZOLH' W NjilkC Lk k' LBjc¢ dagHjcg'  dzsedmlsdCOdr v hro
Bjtejls' dzHOdZ YHIQ@EzOHY j &' ey sz JdaW cOY "o dzf o5 dzr W v fr

ssfsdscdw i d&jd sjnddSOd ¥ YOBH'TYlOd&E' dajc' L°
sjds ytsd JdWteOy nr dr d&F { dzj &3j delslsj o' dz' W ksOMmT d5O dzr
hjCljbdjte' d2 jMCjtj GBBRT fizh Ols PB' dan©Ode " wzj dr'lsf) 'd3n T

kOBl DH' Mjte' dz DL ' tedzjzgj BOO' ssO&ODOdz L jtolsls kzdzj

[ OlsjtcdOdzH Otc d3j dz Ispfm' dzH j to.

vjd3 eytsdz Y4 dz' M Bts2" dz" O YN ¢ OO" dzH Oter dz B E dzkz
Ljtelslsjlz DH' Misjtc' dz Y ts5dzHBCDEZA OMEE gadich] ' L HBj Sty @EH O tg) toylsCk
vl teytsdz yjdz' m Cidzjm’ BOOBAEZQdT@E@®RYW ¢t Y @S h j d2H
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vilV, i=n ( 3" dam @ tcOW d € h " WwHOter dzr W mMoOdz ) N 4 dz' dg
OQdzzh r dzOte™ dzO® N D dzj IstcOdzL dAsyls ' o ts Of Q@@ ipOsGejiclizgian ,
(3" d#HBO' iz HJ G tOW HBODOZOW" d2' W MOdz ) "' WHOte O
CddzjH' . Kbkt wYyeEds] dzlsz d3j dz SODO2" dzH OkzH " W
34 dz' Otey " dzr IsOMmr 3O dzH O dzOH T Hitf BEdzy OdzOK" . Z
Y dr daDOdz' 8By D dijfntsdeH " Y IsOdzsd Shke WE QB dzj dzlskzh ' dzj to@
CjdzjH' ; bDUIBWHD&E ¥ Eds dzlskzh ' dzj tec j fyp 2 S4j Ty i=nS24 dzj H
stcOdzL dIsls' ¢ Btsdz' f IsOBT™ d&zOHT™ . Y E dzgj dzlsz &3 pizgzje H Y WE
Odziz h "bED'tete Njjte S ¢ Isnte” dzgf Mp26¢Ji M € J d&jHE tg M SO frpz e
1 "dz O0DHO2HO, MNEdz] dzlszFB sSlzOH ®Rd HUIE" vw OBE dizH B'Y
B"dBESAEZOHT 1 CIsj toH " sOfmr 3O dzH O N dz€ jdz BEdZ CIsj t&
Fky n € GCeasgegldz pyml€’ d€ e dzj 3" dz y OB"™ dzH ©O2 OdzOH "™ . [ G
N¥NCIlsjteH" W B ' tedzd 'y Islhtc' dz Y Edgj dzlsfpy dzj d3j Md Oc
SdZzOttDO IsteOdzL dIsls* ¢ h jG' stsB" yYbDdagfj BOOdz X OdzC
Y Ddaj / daj d3j Md O ddzH O te? Qe HIPERHE G tcOW  C Odzf Y HESDOdzOK
Eyome j dzj o' daj mMp2¢jiMm CJjdzgnu'. [ 5 WOIdpQlgH ™ feyts LoD
hr WHOter Cetemjls’ dzj H ' . Ctc H tsTODODAz]Is O Mr cdzCaizH D@ X
HSODOHOD" YIS OOfixy digr wey e dabely kcls da e td iy jcld5, 6kj H
JwBjSlsjtHj nfgr dz" &Z0OOdz L jtelslsjlz dzplsdyj dzj o' dz L
Mo2r dz sj 3 ey sz Eyome jm' Otey r dzr sOfm" 3O d&zH Oz
1"z YPOBMBO (2" LHOtd] RzOPE’ B dgHz Yio'dzjtf 592 7 L H Ot
sLlkz nh'd EByomej “htdzH g G MlsOdzydw dzOtcH OO T 1
BO2 dzOdzg" miIsr . wtsdg o3j dz Y OlsOte, YNUSIsjdi Y00t
B'to YB2"LH"W Ldzj e dWde Il dzgj 3H j DisZoizd2 E RS, (Ol @z fifs
CEth’ 52" LHOGH' ¥V YL QBde" B dgn ] tipC yslz' IsSgzte ] &
B &z sOM" BOdzH Oz Yy " dgr OteOM" dzgH OO B 02 daoxa dgjs '
Mswohr UWH Ot Odc NG elzlz’OC hr Or dzH Oter Bz EBELadzlz
HBOd&ZOtH' ¥ MOdz dz CEtefyj Iskz cgjH SEOOHBDHS H."  [Bf) MEw, 5D Tlst
h=1HwB j dz6 ' d&zj z¢j BBAEZOHT, CEdZ € N"Nr Or dzgH Oter € j dz
fu<fvry,Y Ddzy HEBSOOMOttH'™ W EHRGL' Ld dHQHES'Isdzy BEs'Il Bt GZO& 1§
ctec YY" hr wHOtT OteOMr dzH O X Il &y ptddk'H 5B OO 6
B2 dzh O Is' L BJjCIs' OOr" dzHfnle I8 ™ dB jd3d ‘Mg ddalz dz) fipH dz'wdz(
CeEtemMipEaO. B & K detf Is NNCIsjtoH ' Isa@ iy, 3 fids ‘OdizH |

Odzr FdEOH rdz' Hrjjc' oW dSlk'w jw 30Vf kOLOdk" ;
CEwMjlsC hfjdz YOBSO®ROM L Jjljls' dz seOWdS B
Njd Oy d BEdkEZz & dHjls' BOOD' kisT Yy BOY M Ok

YNGCIlsjtoH B O d3OflpHdRz™ O dzH Ote™ dz OL O2Iskz 3" dzH j |
a3 3¢ dz:

VoV Hw g

c=a d & B g min, (1)
BOOD' [slsr y hjClsjbkdzjte SjL " dzHj:
-y Edzj dzskzh * dzjtedj MD2CjfM Cjdzjls' dz hr wel OteH Odz

n Hy
1 afiw- F« Dk=1.K; (2)
= Ed

i=1 h

NS OO WWR®E jify Cjdjls' d2 "' WHOEDO X IWBj toH "

a afiv,hk +F, 9 k=1.K; (3)

i=1h#
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-stcOdzL dIsls' ¢ hr WHOtHOOD" Y USIk' w SieTdzj dziskz 3y bpdzj €

él‘.a.fn,hk' néu ahk 9,k=1.K; (4)
i=1 h % j ¥h 1=
ElC Lk YOB' dzjls' hjClsjle@f) dg
B2 dgh O

PrO@ZO ty OBzt 2+ e @z %2

fuv,hk ¢ d uy, h’ (5)

i m:x

=

N JS4 NS OO dzHOter dzf W BEdzh jto'© B2 dzh O
fuv,hkzo' (6)

ljte' &ze jdz O " edzOdz" W BOY MOIsIsr W-6zk yld ®dgn @z © @
mMn2jdyg ' tor OB "ty B IEjldbldz’'L B YO IslsT Y BODH Ote dzO 30 d
Istc Odzitf tsdzv tc dz' Bp Mj dzj dzj to* dz' W Jtegchyj Y ODHO2T tc
tej " BHj kG J "fyr dgf ZoOdz Ispf' &z SO BOZHOE UM dz D
Nddz' ' dz' W Ny jCjdzjejd EZuOfmg iz Gis fz-0 dzaldS®i] " LdyO dzy O
CEdzj &5 d3j dz Yy " dz OteOMmr dzH OO ELOtc® BO2dOd Mmisr v
BB ABE " dgH " € BJtej H' .

1 DIsdyJd dzj ts.

pdzH " tolkzh MOEZOEZOtCH O IsOZOtdkZzZOtGH™ W Is"tcOVyIsT OO0
s dMmisd ¢ Odzr v 3 dzgH j IsClsejdig] d9jmdAdsi® deH OFzjHts ' drcQdgls O 3O M L
CEdZ ¢ VYrLd3jblsjtc" dz W yY"wdegr dz2 SE®RjdgH jIsk BBd f IO
SWUIsO2 dzOdzH " k2 DH' Misj e’ dz Y t5dz# O dzldzts dscff Sy@[dz" dxO te H'O dz' Isfiy |
H' ' dzdf YOttODOdZH O OdzOD" todz' dz tWMIsEEI dzy,t.c§lsid * g 'digj €
B"dz YOdzf r yNnClsjteH" IsOMr d3OdzH Oz " r Or dzH Oter dz' W IsE
UJd3‘ts Y sdzH Ote 3 j dz' M B2 dzh © Y 11¢C OO dzgH Oter dz
IsjteH' MYEdzj dzskz Y pdzgj IsODO2" dgHh Ok fkzdeSlslsjte’ BJ &
OQ’dz@blle@Ofo@ [ M DOdz B O dzOdz" -dis O W ffbId j Wiz ldzs f 8 detd dz
f OtcOdRj stedzj o' dz CEtGMilils' d2 3 Jdz d&z ¢ HJOCGKLOBRBRBO
tcjIslsj CEtmMjls' dzc j da.

X e
swlis
d3d dz
1 Mk

s OMr BOdzH O b E dz
/bisC Lk

Culdip OB " dzj Is ks
dehbg' € ThjClkik

Ifktjsly Misj st dHj 11 Cj @PF tazOL) dadze € eztiz’ o fyj dz' ' «
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Ui teysdz yjdz' ' dz2 B dzhH " tejIs' dz ctwcOWdSCIsj 15
NEdg] dzlskzh ' dzj teH" W hr WHOter , 2, 4, 6 Y bDdzl5 8
hr WwHOter IkteOdzL dlsls' ¢ Btsdzr f IsOB ' joad Hohoa jois didtes@W d €

J12132 HSODOdZOte" dgr W ELS L E YOB' dzjIs® hjClsj zdz' .
sOfmr 3O dzw Odg® sy M" dzZH O2 " yIsdBOdz pH' M jdz tcj M’
hrOor dzHOter dzf W BBddzed sz d3" dz Y OBISOBOM" L tef Is jAsdzr ddzlz e
Bl BT dd Hll)dzyd OdzH Ote DH' ' dz Yy BdzH OdzDOdz S j L HJ
YtsMy Ote” dz B ' dzH " toj Is ‘Bl D@EARzUzegzH MIs™ BlEE" L ¢ st
NdbS' &2 ML HBODOMOt €'ty H' . -1 GG J GlHjc) O jirdae tzH
dzj ¢ BIOO'O@HEzZ 1N " dz dzj ¢ LG’ Yty OtcDO Issdzr ¥ E s
sOM"r d3Odzr Y BY HBOOXZOtH' Y B EUO SOE@EHHZO.tcHA v st
h QtclslIsT hror dzH Ote’ . ] slsj dzyd Odzn Ote BOL Odz' Yy N
d MjdzdsH j'6L ¢ M Ot HBSOOMr dz" w B ODT IsT B2
f slsj dzyd Odzr € J dzj fify=W 4R, Odzl § SOeZOH Y sftf Ote HBDOMT
YSLODOdzE S jL ' dzHd hrwde w f tsls4daydEdzr Cjdzjm" HY 2
1 slsy ia@s? 'Oe 3O r dzf O d, Azl Y S BlisdzH ©2 Oy HSD(
IsOfmr 3O dzH Oz Yciez” dB ' Is @dgH O M BOdzH Ok Y s Oter dzr v
Bl d3C " dgH " € BJtej H" . dblsOf O2YOdZHO, jejt hOtls
nh ' dz dasit© dgo®dz O, ke, dzH O IsOMr BOdzH Ok ) s Ot dz
Yk XYbpdzfj 1S OO0 dzgH Ote’ dz Y ©O?2Is0e,BE (ZE j Otc s s5dzr Y
"Mlsj2Is" dz ElSC  LEZ YOB' dzjIs® B @&tt dz€ QBN I  eBix W20
U,= R €,,BOLOd v ytsmf Ottdsj dz MOdz' Mis" tDOdzH O Istsdz Y
HBDOM3j dz NN SIsjteH’ ElIsC" Lk CJjL " dzgHj hr Or dzH OtcH '
sOMmr B3O dzH Oz 3D MJ RJOM ClEOMR] WOz BEZC g sy Ote” dz y " te
Nd S L dzejdzg HJ2' dz sd, cyBBECE | BIKH N I OWM
B Otcdzr Y HEDOMZzOt 1I1h " d tste’ dzH OdzOH " . rd dz' dz2' w oo
sOz Ot dzOtcHT IsSOnzizzh @™ &z iz B ' 6 SOEZOtGHT™ Kk
hjhkej HjJj2'  d& OLOWHT . disdzr d3gj dz Y Ols Ote§ J Lyjllvk " Isdg it
jdee " L " dzjH' YDpdzgj Dt CjLjWH] MWD jdeeg' L' dzg
IC€ls'" W yjdz' ' B2 KODEZERMr "d;QdzHBO g1 T E dsWdZ3H © IS C
h'"dzjun' . rjd'H] B'tedihj ©OEZOttdzOtH' -Isl§@fyrj aa
f OlslsOdzoOdz [ 7] .
(W OL CeEdz € hrOr dzgHOter dz YORBISOROM"r L j2Asj Is’
tejIslsjy CEeEtmils’ dzafigWg QU us'xglan fij f MWBtHIdz" Y Y 11 E Y
dzf r hror dgHOter C = 117 B'tedz Cls' y"tcO2HT.

X 3 F X0
ON 9%

-~ ;
~
_ [ ss 00y

0
0.0
Ry e
| s

15
rCCljteh' _~
—~ls0fyr ddeZHor'zv ol p Jdzjkj
fLfffy
e s

2 MbEejH B2  d"O YN OO dHOL' d BE d&EZH ' v
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rNSkjteH' W Y jCjdjcjd fOoklsdw Ot d kOM BOdkH Ok
O’ tor AACRY(TdgZHIO R d ' dals™ D' dzh OD' RBOtwh telzlsls’ w "HOwISIsT o
' Bdtelkh' dzj to' drpOwzzih "™ wzO@ELdalzw "' WH Ote" d3j dz B ©O2 dzOdz" fls
HED0Odz v I'LBjCIs]ts. M tc NstOm)Is Is3OuwzH P& @ I8 s B@fg'dz I
dSGtGhtGIZISYO L‘OI'AG’OU')HI.O zdz'j dZISOfr]f dSOdZH OkzHuH'" W XOdZUr Y " dz .

2mMkztcjIslsjy CeEteMmjls’ dze jdz Y sMf ODO MpD2CJifMm xJdz dz
SEtcls HtSODOdzr W b1 Jogrh Jiszd1 Qb3 . ( 1 "dz J W OteL Odz d3ZOteh t
MOdzr Mis" tDOdzH O 2, 3 X Ddzjy "4z dEimdzls jdzigH ‘D Clg @ApT d30 daH d2
IsOfm" 3O dzH Oz ) s Otc™ dz SOdzH Ok BOL Odzr v Y tsMmf OtcDO ¢
JVY Y B00te”’ YOz) s OfffsddddROEz Yy " dz" dzr W IsEd3jdgH ' ¢ dzg Y
ksdz' ¥ §O2HO&Od O™ dz EISS ' L & RGsM @plksls 3 Odz" @ 5P P&z
B'tcdz' ¢' dzg sOfr 5O dzH Ok Yy " dg" dz Bj dz¢ ' dzj e j 3 BC " dgH ' €
OsOodzOGjMmisjlH] BOLOd Y YtMfOte B2 dzh © kOMr 3OdzH Ok
Yrnder BOte YUCIkjtoH' IsOMr 30dzH OkZH " v B©OMEfdz Gz ¢ Js d 3O d

1 Ciflsdg Owyrd N1ClkjwH' ISOMr GOdHOEZHT W T yisd

Carg Route

2 S I Arcs M
1 1 . 110, 109, 9.1, 12.2 4
5 2 . 314, 14.12, 12.13.1, 13.15, 15.4 11
3 . 3.14, 14.15, 15.4 15

4 . 5.14, 1412, 12.13.L, 13.6 6

5 . 5.14, 1412, 12.9, 9.10.I, 10.11, 11.13; 13.6 9

3 6 . 514, 1412, 12.9 9.10.2, 1011, 1113, 136 10
I . 5.14, 1412, 12.13.2, 13.6 11

8 . 514, 1412, 12.9" 9.13", 136 12

9 . 7.9, 9.10.1, 10.1F, 11.8 3

6 10 . 7.97 9.10.2, 10.1T, 11.8 4
11 . 797 913, 13.1r, 118 10

r 4 dz' BS2" dzh © ODT' dzH OtgH ' B E 0zG j dzdz) WzO MT flZd ‘Odz
SOz OtedzOteH ™ IsOM" d©3OdzHn Oz " r O dzn Oter dz BE dzlz d3sp My dzj '

2C iMisji HikhynCdal'tw dz' w ptey 02 fipis i it dp SRW IAE» 200z y I
IsSOm" 3OdzH O ©" v dfsdpld® " dzf Cjdzls' 6" dzG j dz. w Odz" M’ 6z
B'tHJ2 CifMlsind JW YrMYyo BOhttklslsOte B2 dzgh O x 11 ¢
hror dzh@Js, ( MOPHORUNCI' W M st nhtdz fmr2r dgHr
BOSC Md d3lzalzdizd dste ( dzH O dzD @az O 3 QaIHIE BY lHZOM " B3O dzH OZ D O Ot dzO dz
hror dzhOte SCEtMJ s’ dze § da.

2 CjMmMibg OOD" dgHOte" dz BEdzZEH' ' W W02 dzr )t Otcr dzO
dzOYy Isr y" dz" dz B OD OOk

k " *m .a~ ™% * x e M, ),
min(Cr ) Y™ o0 ), min(c, ) max(, )
1 4.0 4.0 4.0 1.00 1.00
2 11.0 15.0 15.0 1.36 1.00
3 6.0 11.5 10.5 1.75 0.91
4 3.0 10.0 4.6 1.53 0.46
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r1S  ODf dzHOWBr dz N j d B2 d&zh O tklsOd YO
s Of" BOdH Ok H ' sOted¥lsjlz nh' dz Oy Isj dzj ¢ jO@' ysi
NEdzj dzlsizh * dzjte Nh' dz YOOHO2H' ©0O22k0td ylsO2 dz
OD" dzH Ote’ dz Isd' &' L BOh tklslsODO BOD' ISIsOE B O

Y ODHO22 dzZOter dz ¥ OMOE YOy jIkls' dz' ¢' d3j dz B ©O2 dzOdz" MlsT
Nh ' gz H3" IsxIfds U h " dz HJ 1 dzj d3H jiolzzhls O fryr QREISIHAOAZM ' HLES D¢
sdfls® Ynglils" sOMmr &3Odzn Oz nh "' dz §f O2H OOz dzH ™ .
IsOfmr 3O dzH Ok Y " dzr Y 50 0te’ BZOteh tolzls B2 dzgh O
IsOfmr 3O dzH Oz H sWIs ® 2 tlAiglfj Ojtg zOtcr BSZODOdz % O0DH O ZOte
) ODHO2 ZOtcHO® Elskz dBOwh tclzlsr dz ypdzgj Mp2¢Cj M da j
SOWUWHOE CJLHJ2MBY BkNNttH] BBAEOHT .

DOL 'tcd' EkOYrlklsO IOM" BO&zH OteH"™ IsOtdW¥isjlz IsC
Mp2Cjifgjojter @PH" . rjw dnjl' dejd of' ddjd d
sOMm" 3O dzH O B ODOMr dzZOdz IsOtedWis* € yYyOhr yIsr yYYO dz
CoLWlduddsk aififlsiz YOk

B dzH @fhh j ClsjZdzj tc B tsdzd3OD Odi tetHj LARQ@MEO@tE dz Wy XX
yudzg dz B dzh " tejH' (5) .

rqcd NYEdzj dzlszh ' H J dz NS f Otelsdw mr dz Is ©
d M ¥ lshj, ezjm( ).

-dzh ' fkEtejlsls] CEtMgdes @8 j d2' Bz Odg=1 b B .dey U BV
lsOMmr BBOdzH Oz y " dz" T dyjlsdz ViYed g dag Pdzy ©0OMr BOdzH Oz Y
he CifgsjHj Cjdzls' o dzgj da.

3 CjiMmikgl' kOM" GO&HOE Y"dF¥ jW Y fMYO CEed ¢

k " *m .a* ™% *x e .
min(Cr ) M Crt k
1 4 4.0 6.0
2 11 15.0 16.5
3 6 10.5 9.0
4 3 4.6 4.5

2-miztcj Is -Cfjjfrpis j Bz’ sOdzH Ok CEetefmjisC jdzv j 2, 2 0y
IsOMm" 3O dzH Oz Vilbda MDREYI®O Q) M fIsj dzf H ' sdzr W E IS
CEdzj 3 dzgj &z jHDE' t6 IsE i3] dz. SEf YODHO2HO Isj s
fj ey oOMOdes sy BE A 3" j dzjstea jo5) ifo R PO G j &) H H.j
3 D dzj 2 Y ' Bjtkzh ' dzjte uh' dz IOM" 3OdzH Ok Yy " dzr
stsdz” d3zj dz Y OlsOts, 1 YuS YEeEdzj dzlsizh* Isj 3" ey sdz N
N d IsCi'de HK'BEO2ddgO dzr fyls T hrOr dzH OteH ' CeElsjtejH" , ts
[T MOdZHO 1 B 'tedz € YNCIl' IO 3OdzH Ok h OtclslsOte”
B 'toedz’ ¢ YNECIl' IsOMr SOdzH Ok 4 Hj§ € jdzls' t6' dzG j dz,
B Oter. Il € f @by 4z IOEA Oz 1 NNCIlsjteH ' W BOMYO Is
BO2 &zOdzr fMlsr d &3 ) MsdzgH ™ YIsOdz tsdzOte Mmr 21 d3Hpr dz' y
BOth czlslsOtc’ dzr W BtedzOdzOMEz " YIsddBOdzH" O dz B OD O
Yhder dz jfMmdflsik 4 CinmebnBdBHP&E" §'Idkd] dz.ls OMmr dzO dz
Y " dg Wstedsz dzO B 52 Mol @, § Tty k BEF Iszh q u s |

5OMr BOdH Ok H ' W, QG T Yy " dz

t
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4 CjMOk" tklssOLHT U Sttd0dohlE & v Gdgozkdidg dtz B O
YISl 5OMr BOdH Ok y " da

K a*h "hxtt™h .
| m| pi e Mk
2 11 0.143 1.573

2 3 15 0.857 12.855 14.43 14.42
4 6 0.143 0.858
5 9 0.209 1.881

3 6 10 0.089 0.89 9.86 59.20
7 11 0.471 5.181
8 12 0.088 1.056
9 3 0.350 1.05

4 10 4 0.092 0.368 7.00 35.00
11 10 0.558 5.58

Total 108.62

rodzfr OdzDOdEZH O, EBLC Lk yYyOB '  dzjls' h jClsjkzdz yJ
Y" Mmyo ®&Otehtkzls Ispfm' d B2 dzh OH ' wy jUCEjdeZjCdz @zc rydr &
OfMf" O BODOXZOEZDO ybDdzy Msder W MOdzH Otc’ dzOdz S dZzZOtGH ™ W
dzj d3d md BOMY O NdlS' Ll dzjtedsj dz MOdzr Mis™ tDOdzH O
YOB ' dzj s L H' ¢ dgj DCjdzjH" . [ mr ftotsB dzj BOZOtGH '
jdzc" dze g etc dg@icH ™ W B Otcdz" ¥  OtelsdWw dzOter HSODOMzOWGH ™ W |
B i3S dzgH ' SIsjteey dJ BBdZDOdZ Y ODHO2HO, YIUE OOD" dzH Ot
nfpr dzg" zOHT . r NS¢ IsOMr BOZHOE M dz Ny jIsC L dzGj dzH J ,
B2 dzh O '>midgi dzls

24 NNSkjteH' IsOfM" BOwHOEHT W X O0dfr y"d dzOtD
Y" " MyO ryYykddkOdz BOth czigsO®GB ' 62 M do@dL 8'j L HPdz B " dz
B 'todz' ¢ Y jdz' " B2 dzh O BEd&ZEZH' GWUISO02 &ZOdzH'™ t0DOdz € j

¢ dz' dzD O dz gs{ﬁpw%%%%gm,mscwz YOB' dZjls° sOkfr
T3

BO2 &zOdz Mlst EyOmCjdjtH' 1§ 0O2HOEZOMROIA daf ORIEO HOEd"
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INCREASING THE CAPACITY OF THE RAILWAY USING LOGISTICS METHODS

Abstract. The study used the theory of railway operataomd methods of operations
research. The task of distributing goods along branches on a railway line was solved as a
problem of route programming of transport with several products (interchangeable goods) having
capacity limitations on a linear object. Tagerage cost of cargo transportation is determined by
the methods of probability theory.
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Improving the methods of distribution of cargo flows on railway lines based on the data
obtained and charging services for the transportation of goods in conditibmsted capacity
of individual sections.

Keywords. Railway transport, railway station, private access road, shunting operation,
standardization, technical and economic comparison.
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es tOLi wipdeddz toj OdzdL Oyds ©OSddz tBtOL sd3, C
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Hj2MMkadj ofMmjnrn dBjdjHYjttss teeOddL Oydd. Cls
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Ists© I s-Mff ms g dgj dzf)y 6 R MBI O @dzidgl O { tot

2. uBN®Odj ddj MojHjdd?2 SaARM & t)fHB Jj&EadsiizlSiss d -
ok jls cwokffdtse Ols! HOdd j, HjEZOW d2 BN j

T ges—gEg—0O"

Em

OO N O T-FE O
&

©FrVogxXFa-

i

NHEO-FFOTO

&

20 0ga
Q-.q_ersI
&
©
=
=
QO

=83
O+
0 0 11

L
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so dzjidslastiisjf € dzd J dzlstso O IsOSYd COyjMmsets B Mdzlzy

fMsj Bz SLA (Service Level Agreement ), Mt e dzO!
HicsB dzts s d MOdzr ftoj HsMIsOo dzw j O™ J Emdzz ¢ d, o tcj

f tsdzdzj dgdfyfy CftdcdsclRf e g MG 62 Mis Odzso d[EMY L tOyde o3

122


https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%84%D1%80%D0%BE%D0%B2%D0%B0%D1%8F_%D1%82%D1%80%D0%B0%D0%BD%D1%81%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D1%8F#cite_note-1

DOLssd mOBOth r)n2023~ 2 I$SNAEDB317(Print) The Bulletin of KazATC
l i Mmlsdzd ¢ s OL1d5y 20237 2 ( ISSN 27905802(Online) DOI 10.52167/16091817
vestnik.aft.edu.kz

3. 4BLHOd] JHdds?2 bty¢td ofrtSHO HAv oMmj
CdzlsOCIs yJ dzlste O, ¢o¢ fJjtco 52 dzddzdd §ttsH Oy,
Mtsotcj d3d dzdzr » MtsydoOdz dz" = YOLOR 9o tjydddd A BSH dzt

4.CRM fmdmlsojmkl iflsstm stcdzd tetso Ols! 0O0dzOdzd Isd yj ¢
OdzOdzdL © d WBttdidtese Odedw yJdzj ? MbseOlsjedud MS 56

Vtej vy sfr dzC o CRMEycdfy lsig] dgzd. W

ltejHY 8" dz2€ OB H dzv -Mcpfigg Hds'] dzd v | ORN 5 dzO ez dzts
ks dMmisdyj Dezd 9 &58RY jfladies dagvwds, o' L 9 Odgdz' » J G5 T
2018 cEtsHE BT eéi nOf KOdjtdzd dzdz' 2 @ftesfy CdzdJ dzlsts
ftoj HSMIsOo dzv j d3F 7 EMmdzze st Odedj2. 1 wshdtse j ¢
CSI - (Customer Satisfaction Index ClsO d@ibtsd@ Plstf sy dzd Is ZzHt
Cdzd j dzglstso EfmMdzEc OB, Iso OttORRd, COyd Misois@et M tc
Promoter Score). ClsO dgislgtfg Uzd iAW aias diztsfnls d 54 J
Cdzd j dzlstseo, d dzO sMdesogy rfiodsdasds s« sty sizs @ § dzie s o Ol
ddzd Btj dzH L dzOC tscdl3" d3. [ 8]

1 d dai cOdzt dzOv fMtsosC kY desmE D 2 ¢ tzq Hdzisze | dessAnls
slso jlsso Bls c6jdzj eOdz! degs?2 MsasClkzy dzsmisd MsMisOo
9 4 tetsW Is dzts ls 19 IS fdsef@smjidrOdz" @ d2d BISY. tcal 5 toj L Zdz! ISOIsC
o' Wwodzjdats, Ylsts ofMmjceéts 44, 86% tjMmftsdeH j dzlstse 1t
fted {IStsds ktese jdz@ NPS, {sCOL' o0Od vyt SOYHT;
LdzOSCtsd3r &3 d BdzdLSdd3 (tedfmizdese 3) .

M MONHOCTLIO HE YAOBNETOPEH

He ynoBneTBopeH

YacTMYHO Y40BNETBOPEH
28,04%
37,38% YnosneTsopeH

M MONHOCTLIO YA0BNETBOPEH

[ fiest-{ 3L Sf CHAHDY € Fdi5) REA T Mis j &3

5- ¢ 6bonbwoli doneli m5
seposmHocmu
14
3 22,43%
1- manosepoamHo H1 20,56%
H2

{dMkzdet g L & dz' Is Ols NRS§186H g @ B teRMzf o s § o3
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[ftejHjdzdIls! Ctdzj ydz" 2 Bl Y3 S dzd j dzlstse, dzj sBR tSH
fsLosdwjls tojftejL j dzlsOIlsd o dzgOdzdzr o BHSAERGMH 16| disjlsdas 'O dizis dzts
o' BteCd HBMISOLtsyYydess Hdzvw MtsMlsOodzj dzdw or asHBE (
Cslstster A BBts ) dats stcOdemdzd tctso Ols ! co¢ G jdzj tOdz’ dzlz
0 J oW Isdatsfls ¢ dzj sBRtSHJABO HdW f sz yj dzd WiIs!' ¢ Mts¢ 52
Mz yo2dzj B $BHOHjIs © HBo jtodlsj dz@ dgr 2 ddzlsj tco Odz, ts
99%. [9]

tdLizdz IsOIsT ke jlsse W MfsdHj dzlstsea, §C0OL Odzd M

-Hsdkzets] ttOMmisslstej dzdd d ©r HOUYUO SRR teyd MSda

-dzj 9 BL i3Sy detsyls? HEtsL otedzd s Mw Hts d3f dzj HY J tets

ddzj Hizs M (33 B @Y CRMBHdeftlzg 3' , MisOdzs dL zyd dzed d
BdLdzjeftsyj MO s5C OL Odadzfs ¢ d figls Uzt S dzts 2 ) dzlz ¢ ) 1!
Is tc O dzfn) f-detisdsdiftpls d Yy j MS 52 s i Oded d . [ dzv OdzOdzdL O ff tej
Bd IstsH dL zyj ded VO deinf Ssretiscizfeiipfs ) ¢ s s s By Oded d, t6j ¢ ZOd
HiWlisj dz desfls! ftejHftedwisdw, d ddzlsjtceo’ 8 qteso Odzadd ¢
sfdMmOdedd ofMmjets yYyqdedzO € sdidjwasdhs yyigdddd ¢ ndisd
MW stedzd tets o Od®H jBdf'L dds NC E-figjtcus) MERdRe gjdhy dedetse s j e 5 dzOy
cteOMyYdls d HwijHsmMlsOodzj dzdj SCtd3BB] ey MEtsets- o H dzts
ftosy jABHPO, ¢ MtsL HOZOM! ¢ Otelsd dzO BifztatizY jj igiEO JHg By tdatsic f
widSydd d W iste3d-titsa PdzOMm! § ey GEND § tecjtei@sifplsjGe dzj dzd
Cdiz ey MStsets ftoj HEBBEEdzdwW e o Wted3sOIlsy ¢

[ Mdzts o dzOW Y4 dz o dzj CRibj azd W1 Ofpd P dg' dzts > s tc O dzfn)
s dMmisdyud ME 2 sti3f Oddd MowL OdzO M ML HOdzd § 3 d dzfr
d fMjoedkj dzsOydd, ©OLodlsygvw {f thtcls W Bzl tste @ Lifiedazldf dte"O o Mz figd oz
Ef tcOo dzj degdv ftoctsH Oy Ozd, tcj ¢ dzO 3" d kOl jlsddese ' A
ZHBSO dzj Iso Stej dzdzsisd Cdzd j delstsea. v € OL Odzdf tgits ydjLfipfr dzj dzd
dets d Yobtejelkzéls f§tsorhjddy o QdddWwd ¢ Oty edaizix(dsQtzydHts]
MstelzS skzter St Odedd M yjdz'¥ HMisdyjddw BOCMH]
fesy MimMse d drer L tOydtsmisd. 1 MmMji dLdsidej dedw BEH
fsLotsdzvIs ftcOQo d dz dats or Mistetsd Is ¢ Ctsd3dzj teyd MS dJ W
CtdzS s dzfigtizj H ' g fogiAsEnd S .

[NdHOJ B J tiL kzd ICRMMC fisds] dgrdzi Hisd sz j dz2@ o s OB dzc

OB - YAHO] B | tjL zd CRMMJ fisks] dgidzj H tsj dzd W

ltesHEZSC IS J 1 dmOdzd §

CRMMdMmlsj @301 s " j] dBJIstsH' e OdzgdL Oydd OB
-MsLHOdzdj Cdzdj dzlsmEts?2 BOL T

-0 IssBOIsdL Oydqw yYyde dz0 ff tetsH Oy,
ftej HdztsY j ded v ;

-EftcOQoadzj dzgdj LOftetsmMOdBRBd d L OW o g
-MsCtOh jdadj S ddt O dz2O0 tsBtOh j
sBtOh jddW o Mmd Mmigljdegjls)dzj Btsdzj j
-ftsorh jdzd] bktotseodgv I[EBIEHREY 0 BEGY
stsdagls ©OCIs yj[teecOdzedL Oydw MmtseMmlse j dedesets € tsd
ftesHOY (MtejHdzj J o tcj BW dyd@azdsts o

{fizts o dz" | Igtej s eom@fdplsj 3§ CRM.
CRM fMdMmlsj &30 Hsdy O Brls' feshmlss? o dhHfsd L
slsCter st &3d APl , ddidsjctdeso Ols! MW f) Hiskzeddd o dkzlsts
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{Mdzsodz" J Istcj Btso Oded W :

a)or MstetsdIs! WEkdeS ydosdzOdz fts kftcOo dzj dzgdé o Sttt

bystcc Odadst so s QHlglso f j tco 52 dzd dzd d (Y j tcOlss1
Yyd dzZlstc®) , obtstes? ddddd (SlHjd ft dksedmisdsd) ,
ftectsHOY) .

coosftejHjdzdls! LEIPOEAOGEgOYddEY sBtcO jdzd?2 (¢t
dej CtBBRBIteyd MSdi) ;

dsfteHjddls! ¢Owlsjsuykty € dapy dagon sy d

e)sfte HJ dzd Is sfmdseodzr | dMlssyded ¢ d BtOM j dat
fjtej HOYd HOdzdz = ;

sftcjHjddls! Ctedlsjtedd Hd&Y fMjedi dzsOydd ¢ dzc

gsftejHjdzdls! sMmdtsedyr § HOdzdzr §, dzgj SBRtSHJA |

htsftejHjddls! §LAEZMsOdzse dls:

i) tOL tc OB 5ls Qs ' tc @) IRt Tffly jHAS dzy dzts

fteseo jMmisd tyjdeSk kZtetsodsw EZHtso dzj Iso tstcj dzdats iyl

1 OC dzs yJ ded § .
sdzd j eglsls s MOd3r 2 yJdeder 2 6 Mktefy dze Bts?2 C sl O
Nd BOdz dats MsC Ol listst Cddjdistses d fso
Is Qj te f jodidets M iIsUls d o 6z #) s - oLOdBsBIsdztsh j dzd 2,
sfmw ftejHjdvshddz WOCIkstesdg © HEMIsdy j dad
LWWjCldodets] oL Oddstslsdesh jdzdj € dzd g
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ISGEdZngdeZ@UZOdZdLO ofmMirn ftesyj MmMtse oL Od BiBSH
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dzdw dn tBMdzEy Jo Odedw, yYlsts o s dzy Y dats d3
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-MsLHORO dgj sBrtSHd BOW MstczCIskzte® BOLT ¢ dzd
J ts Mz FMmilse kz 4 dzd f tslsj dzyd Odz' dzr ~
LsslsfwOodlsj dzd/ oL 5 sz yOlsj dzd/ t ST j Hd st
v tcdg” 5 BOteh oelsOds  cCtekzL O, MjL sdedesils! )
- OolssBOIsSdLJeso Odz yYydqs&dz fGttsHOY, tcOfMmyj sO
J H dztsHif jedsdyj fy @ Ists Bftas@nj jdslzd v dz0 teOMuUjls ¢ BRJ e
BBd3j ey ME 6 s ftoj HdzsSY j dzd W f sdzdzts fls* & Qo lstsc
fOHO8Is o jHddzlzs® stsySkz o-tsHO, dqdzlsj cted tots ¢
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-MesCtoOh jdz MesE SO &O tBtOh j ddvw ¢ d
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EHBo dzj Iso Stcj dzdesisd € dzd J delstse , -dzts 5 d fridCqOUL J frpCQfjdlgl3" 3 fry otk
ftesosHWIsSMW RdWts Hdd, CGHJ vl ddg) da 5t tedgligEs , € dedfil d@
tectse j dz2 EZHtso dzj Iso tstej dzdat85y;,d MtsMisQo dzv jIs MsMisOe d dz

-cOMftej Hjdzjdzr L isdgr Blse jlsMmise jdedesMmisd (J 4 dzgd W -
Bj dgj HY B3 dzls© stz Odedd, cHj TCOLT 908 MW tojLEzd Is
COYHBSGts d3dj dzj HY J t60O) ;

- 99 j dgY Hi hBfFtoH'SSC OL Ols j dzv d3d COYHBGET f SHiGOL H
tczC s sHMIseo PL0Js s i3 Odzd d

JRurtT ouvULT O

LA W tcso OV dsQoyfdzmn Windded tedsusro : O dZD3 ©Oo ¢ kdglssOs BIOdL 9dz0 1 2
Tengrinews.kz

2] A d Vst B O dzmWdd &y §f J HdwY (wi ki pedi a. or g)

[3] https://crmacademic.ru/blog/detail/ckkoecrm-sistema/

[4] https://habr.com/ru/company/pgk/blog/679500/

[5] https://lwww.tadviser.ru/index.php.CRM_2

[6]Emirates Airlines, Annual Report (2015)http://cdn.ek.aero/ downloads /ek/
pdfsteport/annual_mgort_2015.pdf

[7] https://okdesk.ru/blog/abosta

[8] https://nafi.ru/method/sindikatypscsi/

[9] https://apixdrive.com/ru/blog/ecommerce/reprezentativhajaorka

[ 10] J dzkzlstej dzedzdy OdzOdzdIsduyd MSdj HOdzdz" §j 1 Oydtsdz
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Isj mndesdzse W dzOtGH ' d dzgtoydw dzOy r Wzkz dz¢ Q4 dedzryy M isg do
Qo lssBOISISOdzH " tolz. s-pz@ I detze® fi) ks 03] BzOHPOR@IECHFHO d& yB @0Oj "
Y OMOkhM T dzOte C sd3f Oded W dz" w € tsd3d3d te Ufdsv dp’ Yy DWdig dz$ EyLd
¥OLT d&zZDOdz M jh " d3dH jtoH ' " fyr dzOH T, z0 dzp dz’pysB " foh ‘Cd
Bils"d"j bpL ' tedzjbkz IsktcOdzr hjh'd yOB" dzH O2H T , [
BOMh r dzOter d3j dz BOBOdzH Ots’ s " daj H' dzj d3d M4 Y 5t
stcO2, Y"ter dzf dsHTY BEMZ 3" jdzi toH' W B Oteyddlyyr daB@dgC
BAY Otclz 12 jMm daj Y B2 dzOIst dz YO 4 Isls* sOdzOf Is O
dzd d3d Md JoOUB O Y jB8C " d&z' CIs’ HiJWeEj2 dog did
sIsrte" §f, BCRZEMBPYDOHEH' dz jdz¢' Lz Oy dzf dzsegdmls ¢
WEdC ydw dzQlyls j ooy O ssZ3OIsIsOdzH ™ oz IsktcOdzr CEB
nHh*dz eLjSl’ Btsdz' f IsOB"™ &zOHT .

1 "eOMr dzf B EdfIEdC Odz" v YrLdgils MOd&zOMmr dzn OO '
BdL MMM dz OolssBOSISOdHT tclz Y "tcOdzH Ote’ dz" W B
Y Ols™ dzOffply ' OtclB O Bts2" dzh © B ODH Ot dzOBOdz" Y hgh' dgsH"
rin2jdz w >bdzj sdz Vv ¢ E€RMs dafsplaizls j tc ' fdd2 H O B Sdzlz
ftcOCIsds Omr , ''MCJ OfMmYddz Od¥ " BOWIsIs®Otedz, D¢ I1dg' dzj
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APPLICATION OF CRM TECHNOLOGY IN THE LOGISTICS ACTIVITY OF A
NATIONAL COMPANY

Abstract. One of the ways to solve the problem of the effectiveness of customer
relationshipsthe readiness of the company to reengineer its internal business processes, is t
automate the business proasssof the commercial function through the introduction of
information technologies, such as CRM systems, which can significantly expand tifsdipess
of corporate management and interaction with clients.

Developers of software solutions for customéatrenship management offer both boxed
and seHwritten solutions for the company's commercial functions, and each company
independently decideshether to develop this software solution on its own, as it is understood
by managers and specialists of stmual divisions, or use boxed solutions.

Unfortunately, not all specialists of structural divisions have a sufficient level of
theoretical or pretical knowledge in the methodology for describing the necessary requirements
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for a customer relationship managent system. Given these aspects, this article is relevant for
companies that are increasingly starting to think about automating the proziessesmercial
functions of logistics activities by implementing a CRM system.

This publication explores the ptae of implementing a software solution for managing
customer relationships as one of the tools for automating the business process of aie@mmer
function in the field of transport and logistics activities. The essence of the CRM system and its
componets, the history of its origin, the practice of application, the significance and
prerequisites for implementation, the expected results, trebides of integration with both
internal and external systems, as well as the results achieved througtirédeation of an
automation tool are revealed. The key changes in the commercial function of a transport and
logistics operator are shown, thiesult of which is an increase in the level of customer
satisfaction using CSl and NPS metrics.

Keywords. CRM system, business process automation, transport and logistics services,
customer relationship management, transformation, National Company.
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ANALYSIS OF TRANSIT DIRECTIONS OF RAILWAY CORRIDORS ON THE
EXAMPLE OF THE TRANS -CASPIAN INTERNATIONAL TRANSPORT ROUTE ON
THE KAZAKHSTAN SECTION

Abstract. The influence of various logical dneconomic indicators for the effective
functioning of railway transport corridors on the quality of harmonization of transport
operations. One of the most important areas of improvement of the railway infrastructure in ou
time is information technologynioperation, which is also responsible for the safety, reliability
and "comfort" of infrastructure operation. In addition, a significant problem is the lack of an
official and predictable schedule of port shipments. Censid the importance of expearhport
and transit traffic through seaports for the country, as well as the efforts of NC KTZ JSC to
develop port infrastructure and attract cargo flows, change the external situation with restrictions
on cargo transportatiothrough Russia, it is quite naaiirto increase the growth of traffic
through the ports of the Caspian Sea.

Keywords. Transport corridors, "bottlenecks” of TITR, railway infrastructure, railway
ferry terminal, auto ferry terminal, cargo transshipment,cdrgo terminal.
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MODELLING OF TRANSPORT AND LOGISTICS COMPANIES IN KAZAKHSTAN

Abstract. Logistics in Kazakhstan is a relatively recent phenomenon, but is developing at
a tremendoupace. Customers are demanding more and morelégisticians and the products
they provide. Logistic approach to the object of management, tools and methods of logistics are
applied in a variety of management fields. General issues of freight forwasdmiges, the
classification of freight forwardm services and the main directions of its development,
contractual and contractual relations between the freight forwarding company and its client, the
principles of freight forwarding activities in varionsodes of transport, the basic provisions of
custams services of foreign economic activity are studied. The article considers the technological
process of providing services by transport and logistics companies and offers a model of their
work. The descrippn of the model of logistics companies’ worlqjiste an important process for
the transport services market of Kazakhstan, both for beginners and practitioners, who, based on
the model of logistics companies' work, will be able to get acquainted witfotivarder's
activity in detail.

Keywords. Logistics, model, process, forwarding, supply chain, optimisation.
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DETERMINATION OF INDICATOR S OF QUALITY MANAGEMENT OF
TRANSPORT AND LOGISTICS SERVICES OF MOTOR TRANSPORT
ENTERPRISES

Abstract. The article discusses the main problems and issues in the provision of transport
and logistics services from the point of view of the quality manageniaait activities in the
supply chain. It was revealed that the positive changes taking place in the provision of transport
and logistics services that meet modern requirements are primarily directly related to the
formation of a special system of indica@imed at making a profit both by the enterprise and
customers of transport services. The main attention is paid to the indicators and factors of quality
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management of the activities of transport companies, to provide transport and logistics service
to various consumers. A special classification of the main factors and indicators of the quality
management of transport and logistics services is given. As one of the important features of th:
proposed classification, the degree of cooperation with tranapdrogistics partner enterprises

and competing enterprises is accepted. The practical use of the proposed recommendations w
increase the level of efficiency of management decisions aimed at full anequadity
satisfaction of the needs of consumdrransport and logistics services.

Keywords. Motor transport enterprises, transport and logistics service, service
consumers, logistics costs, satisfaction of needs, quality management, management factor
management indicators.
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StlsOd 3Ot (HO2' &z KOO dOE) ;
Ow 3ls OdzBO Y O ki Hatzm O fipls Mg 2 1 Is SHkBAYHS GtE'ls; § tol

4 fEg scdmMsdSOdr Y ' LBjClsj] csOdmOdze 2,

tcilslsj hr or dzH Ots, sOEzOtc E dzH-Og' fiPods =L E
jto' dz 1 ¢Mmf ZOEsOyYydw zOZD O OtedzOdzZODOdz hr OF
O eEdzH' to' BAdFE ¥ OB ZOBIs OB C EzH Oz ' dzH ©
tc' d&z f O2 HOdzOdzlz B2 dzh O, IsOf mr ter Misr
ro. rOBOdzH" ¥V dzsig-T Mg C QUOTY EE o) tz" f3u ©
dz D dz OY'r st dzH ©Oe X " 3" flsrtstzul Oy O figls d3tc I O Wz G
"heg's OdgB Odzé ynu2iMm° . [ 20, 21]

5 MmMktejllsjy JjdzH'w y"tr dz i MOdzOMr dzh ©® € j W' dz
¥N24fm CetMmils' dzej da

5 MbitgjslOdze Odzé dscdMmisdSOd ¥ yn2jif' d v hE
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P1-OoalstsCEdZ € CpMzOYBod S22 AWIO YO " dzr i OkzOWT dzO
Bjdz YyY"tcOd Oteteijls Of O2 HOdzOdzz 0D O Isd " f. Dtgr dzf fy I
OQolssCEd ClsjtoH " N "3 M f 02 HOdzO dzkz CifmlsjMm BOIs
OQolssCEd CIsjteH' O2HORZOAEZ EOY'™ Is' dzO ' fig@p'Cdg'fip 3 b dzj
CiMmlsjMm" dadj MD2C M tster dzHn Odzzr Isd* . Ox jlsls’ dBOIs ] t
HO2'" dzH Odzd&30 D Odz ¥ pdzj B sdzy OdzB OD Odz.

1 DIsdyJ dzj ts.

[Mr z02h O, CEd ¢ VY"wOmHOK' d Y"tOMm' ttkh " &zOtD
Isd M’ dzj BO2 O Mis' YO FBlIE’ DgbwHtcH i jf & teds
jtedOdzH Ot YOy jlsls® BE dzh j toH j % D dzj YOy jls'
Ehr &zOteH' W Yy " R f CjiflsjMm buLjls' dz® Cjtej, Od
Nh*dz yr "terdrfp " MsOtwer dz0 OY Mr tor f ﬂ?m;tdslzh‘dzcjts
kOO sOter d&zO0 Mp2C¢jfy O2rffndz EdH 6 f OdzzH' IsOdzC

Cih " Cls" 6" dzejdzg 1Uh ' dz DO0dZO Jj B fp, MmMtsde" Bj dz Yy OlsOtc Y
BstcOdz! HT Y Ldwdzg €jdzls' tcG j dg nh*"d Mmsls hror dzH Ot
ZsedmisdC Omrdg r e’ , tdzrw " h" dzvj ©OolstsMmjteadm b

HO2" dzgH" YY O 3 D dgj Oh 1y -Oy¥ ts e O@fpYdDtizto © X I IjsiggHd' 2w s
s Cjdzj?2 BO2d&zZOdz fylsr .

1"z dsedmisdS Oodz Y Y2 jdjteH ' w sd " digH " dz' ¢ ts f
H  Misj diB&d M' dzaj X OMZiB BOBZBEZORBW' B 02 &ZOdzr s . wtsdzH " )
N¥N2jdzg BOMYOttkz digjdz s"tcOYIsr HOBEH'" W Isd' d3H' dz' ¢ dz
Bjdz DL " tedzj di3gj dzjteH® YO JIs jlsjH" . -Csleadz dgj ,-® YijdsQidrHORte

sdzOteH™ W Isd' d3H ' dz' Odzj InLigctlgOy Bf)r teBzOYY @21 4 Is. 4 jBjB'
Okz" dzH" ¥ Y jtoedzjte" dzHj BEdzh jCIsjteH' YEdgH jEzG ] dzj d3j My
sOBlz I &3S " d j &3 M.

g tsdzH T Y Is Odz, 3" dzH ©2 Y ODHO22 dzZOtcH O, J Y OdzH '™ 3§ dz,
Odz" YIsOk Y Oxjls. sJ ddg fijts jCrjdaesisigid WydBstaH " YUs G fMils j dz N T
pfMjte jlsjls' dz WOCIststedzOte ¢ j dzls® te* dze j dz.

1 Cjhpgdtsdsedwdzr w y"d3r i "Misjdgi2k" dz IsjndzdS OO

gDIsM" LH" CIsjteH’ "  Clsik 1 O kOKlsk
1 O0fMy © B § &I ) dzjq dzwB QB2 Otels Iz U iz jHdz
vbDlzjdzin' L
1 O OtwlskzHr W Mrtlsyr GCEt' dg' Ml d2YyY" dz
r Ofm" tor dz
Bl jJCI' dz €42  dedzj dz f O2 H OdzO dzk v tsdzr Y
r Otglsr dzO?2
1 O IsOtlskzHT Y8 &I diBE" dzH " ¢ rs?2r dzOIsr
rs2r1 dzdzgO2 Ist
Bl jSIs"dz W Bjte' d&zc jdz f Otc O3] Is SJdz Slsy dz
1" teHs]' fdz
D {gr dzr d3Hr
1 O kOtlskzHrw dggc'Le" MmMiBjtflsy pdzH " t6' Mis’
] O2 H OdzO dzlz

1 "dz YOOHO2HO YOBHTVYIsrw "Mmisjdz hrOokr dzgr w ptelsll to
- OBHT YIsr dgj Bi My Y"tcORBHOM BED ClsjteH' BOMIsOf
MsdzO@2 BOIsj tcd OdzH OtcH T Y " O iy ®fzls Odghdz 1§ Sz @Oz
YOIjdz Clsjte d3j dz OY Oz zOtcH Odz Isk' dzH O0DOdz OY Oz &zOtGH " W
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“EdzH " 8 Mls' € BOh  ZOkOt dzj Bj i € &Y sdzj dzlsls
- f 02 H OzOrialz" Y IsT dzd d34 Md Cd3f sdgj delsls j toH i C
MOY s ORO W,y OfcOdgd Stodzj toH * 4dz;d34lz ybpdzgi Is. B
bolstsdzsBddz G jhjdg BJ dz¢ ' dz' B' to OQd30YlsO d:
ypdzj pDdzjzdgjIsls' € BOODHOLdZOdRIOdzr YllLjej OfMmrtlzH
Nh* " dz CeEdz’ € Isd' d3H"' dz' ¢' tsMmr 1 fcodEdid MO dgzr VMY tcdzj
BOIsjtedOdzH"™ ¥ ) O0" dzgOdz Isd "' dzgH * dzj d3d md Bl i3S * dz
¥ O0" dzOdz Isd " s’ L B sdz hrymo, Cedz € Csd3f O
BOODHOtedzO3Od3j dz X D dzd B OODH Otec dzO 30 dz' B O fiy YOUsts A0 frx
sy ‘deffj' CEtmMjlsCjdHj2, Jjcejtec OtcdzO2" B ODHOtdzOBC
"dzlslstry CeEdz' ¢ CpofM ftstedz" dz ELHT G dzgjdz Y"WO OO
DL " todzj defpd, S @ Odedw B"ter dgD' CEdZ € SR Oded W d
dtsdz’ d3j dz BOIEOJcW G jpAeH j 6 CEd ¢ SR Oded W fyr de
sdz Bjdzg' dz B ' tc OQoalstsissBddz H' W Isd' dgH" dz' ¢ dz ¥
Cetemj sz BOODOM" df w d3d ded dsOdzn " M jCIsjte’ dz B J dzG ' «
B4 dz2 ¢ E dzj B digO aylsOEsEOfIR M SO B Odzd W " s jteOydw dz' v
JY BERjd jSCijdg dz B' dzE' Cjt6j €. [Mr dzHO2 HUicr M
24] I'L' BB dzgj dz OQolssd3dsBddz’ HjtH' § O2HOZOEZHT VW

s Ody r ZOLk
CH'Misjdsj ISt dfffler GB@H 'BUO2 ROG flsT  OelsCE
CEdzj d3H j to° B3d dz 3 teL F BHj o' dz s OtcdzOEk. (imJ fls
snte' d v SeEdjd k, JRiG&ls) Ssd, B, O €Qd da
Els" dz" dzH jte" [T | " EOVYLlS 20 hisk (CHD 1 idzBrigen IS IS T dzlzh r zOte "
OolsBCEMd Cls' §O2HOEOdE Diug (o) Ot =@, &' & j{
yOYlsOEr : OolSEd Sl f O-ra@d0 Gk Hs'dad Il zn tzks * dza j
fO2HOLOdE SEdj & k ISsHz@cs &2 a2 & Odzty 20 &0a
8048 Crigy /Drigic 15124
) =3 r 2)
isdk :b i =35 (

1% ? Giskh/ Priskh’
3" dzgH GDE Is* d2' &3 Islitedzj e S=1, 5;
d-sdzCldzn' Sljo' OoktsSed Ck' §O2HOLOMGE S I d

bolssdssBddz' HjteH " W Yy Oy j Isdy tohPdztlz] ts @6 Is theekts 6 ¢
BEWM d2 " dzHj bDteB t6 IsOfmrtr m Isit’ BS2Tr dzgh O 3y j ¢

C a Gr(fsd[l—rls +V, b (tI’T‘IISJ +tkisj)gisj]

N. — isj isj ™isj

isjd i ::I-,2,4’ (3)
! 10%5] isj IS]bIS]‘gISJ isj

" dzH 0,230 IssCEdzZ' € Isltedzj o' ddgH j Sy

Cisj - s kst dzHj G sOf M ter Misr ster dzHjOlzd Y Ish °
@ s ddzr Hjte MOdz , %;

V,SJtstGlsOhO Isindzed COdzr' Y ' &zHOBHT ¥V, C &3/ MOD. ;

Ui Lkisj-sdd 2 ypdej kI ke "LOYlror, MmoOD. ;
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gisj->|||c CEljte" BBH ' dz' ¢
bisjgsjaisj-xllts‘ Mmls", yn¢ CElS] eFrndBasz Cist' W W ddaj J RIOIEFE ts
G —b/10aG -r OzZHOdz'sdgHI@ " dzH j G ° OolssCEd CIs' f

risd rlsk rlsk
IStGlsOhO |SD|ZdZ Cls'" ¢ CeEdZd &3 , Is.

rls a Lrlsk rlsk/a Grlsk

k -rOZHOdz" ddBIOD " dzH j G ° OQoalstsCEdZ € Ylltc
EthJdZGJdZ Yohrylror, ¢d.

(it O27 tor Mk > vdpj g’ edis 2 ddzo@s s Of M7 6 MisOLDO B O
Cslif Oded v dzOter dz' W s LB j M B2 dzh © Oolstsditse d dz (
Ofr t6f &ZOH' . odobsCEMd Sl §O2HOEOdRE Sj2Hj Isd' d&f
Codisf Odzd ¥ ZOLDO H IS SeEljtee’ hls' ¢" @¥P0MDORE j Bd 'S tds
BSd&OH' . wjBjB' dZOtry kOkOflOEr &z0 BO2 &ZOdy Mlis”

ckzOYyr Isr dzH ©e 3 D dzj dzOY Is ' CEdzj o3H ste’ dzH Odzlz ¢ jte
ste’ dzgH OBOE Cdzd jdglsls' W dzjc' L ¢ EdzH o' Mils" € Isjn dztsdz
YdiP@P2y OHO2 &ZOtcDO® D¢ j dzlz* a3l d3¢ * dz, B"dz nNdz¢jdz YOty
DCJjdzE' BN BS dz. wBdgHT YIsOdz v OfMmr ,er i BJtkh"™ YoM O
ssdzr' ¥ CEdZj BH] Y OMOdzEr CjtejC. nyr d3de’ W dzOL Ote’ dz (
O9 lstsdiztsB d dz nylsifgH" ol B2 dz20 dzO dzlz . [ dz nh d Ibkifg' ok

BB~ Odzd L d3GH j t6° dz' W -Gz tclz  pydzids” B Pl dz2r W  Isd ' d&BH ' dz’

O9 IstsdiztsB d dz CEdZ 6" d3gj dz B O2 dzZOdz' Misr " d3r MlsOte Yy ts2
BOBOdzH OdzgH " t6" &ZDOdz Y JteH | " 27 d3H O fifigzdadr ' defy Oy " dig dgy Qlz ¥
N5y OedkzOk CjL ' dzHj Bd&OteH' ¥ MOd SjdifMm Hj2 Odz YL
BOt 9 OGtdzH OtcH' T O2HOZOdEZ nh' dz §O02HOEZOd dzOIsT dz o
Cof' fstedz’ dzf W Y OZOfls' RBOBOdRH O’ 'y O joOEP Oy Il ¢

s d#O®2 BOM ddzOdzr ¥ BOwLC O BB2" dg" O Isuf' tekz dgil d&gC "
Bofmjdzid "jhk uh'd Cjdzim" kjWHiE YtdHOd d&OHT :

MC =TCa Nrcj ngj /tnSJ 1T1 cl' fr] dZJQEE, | :BTS ) (4)

" dzH cﬁ'gtmin{[M(':/(Nij giSJ kISJ)x24]} ¥HNe¢ls' YyYOBTr dzH Ok f zdz

dMiyls’ §oylersr MODOIs;
M-yl ClsjtcH' YOB' dzHOk flzdeCls' dz' W E dzg' dgH ' dz' ¢
N,-OolstsCEd Slsjtenjdz yNClsjte-jsufm' telz o3 - Oded L d5' dz
ljke' & Bt kO§M e’ st GErdHOE nh' d yshyfo
Cldjide YOB" dzHOk fbkdeSls' dg' W Edg d3H' dz' ¢ Bjdze ynN¢ CE

cC - v e
Goed =Py’ lOi 3¢ iGriskc/ Driske: -
Gicd = Ted (Nigj Yisj /s

d3" dzH ED% scd/(é} NkCi giSJ kISJ) (r)-yosr d&zH Ok fzdzgCls' dg' W €1

>1|| d3r fr] IZGYI’ |Sr, fr]oDOIS
sd' Mls' CEdjdB &BpR@2OYLSC' SO i) L s’ s’ dHOok
OColssdsedd Hjte MOde , Cjdzjfm' WsttdzdkOd §02HO&OdE
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Pa, 8 ;% & Criskej / Priskclbiske *Visj  isj (tmisj * kisj)9isj (6)

Asjcd = 109 TisjVisj isj isj  isj
#"Od MYO MDACJMm YOxJIls' JMmifilsjlz x"d Ml
Cofy' fstedy” zOY IsT LsOUﬁjS?tdzhf@sdzH\&OdzﬁDliq‘x dijlstd ¢ Gedz
Cdaim’ bIVYHjEz®RREE ijMiflsjdin’ . [25
n o (7)
R= & ﬁV\/i(t)Gl(aV\{,t)dt, i=1n
1=1

B dzH WS OF M) 6r ) CE dzj &' ;

t-ste’ dzH Ok EZOyTr Isr ;

P-hrDf dzgi Ot MsBOMT .

boltSCEd ¢ Spf' §Stedy dz W ' ez W@ b dzfn) STEOEI ¥ *

C= m 2 dt+ & m 2 W ()W, (D)dt, i =1Ln, 2=1S (8)
T3t T ETTAR dy &V i T
pdzH " toz Milsls 'CtcOY IsTz gyid@ig " MY Odzr hr Oor dzH Ote IsB ts dzO
CJiLJw dgHj QolstsCEd CIs* f O2 HOdzO dzlz Moy Ofmr E
s dMmisd S Odzr v yn24dg w oy dsr mlzC effdsjjlAs Cls o "dgH ¢ dz
C=1-1- max, (9)

B dH PO s Oy s CjLjw' dHGE? Ohe dil ‘Yo' Yijls' Bj s dz
YrdzHry BODOM" ;

1-Mtsdz €L j WH j$hcOtc EQRH "dig " Yilyy' ¢l d3J Is € Pt Ote dzO dzD O o

s EOY'" s CjLjw dgHj h " Or dzgHhOtocH' W Is"tcOyIsT E
hror dzHOtcH'™ W Is" tc®F bR Bdjdizlsls jdg 'wdz' W M Odz BiS2T
Y OB dzH OdzOH T . [ &z02 " O, OQolstsdssBddz’ HjteH" W Isd
W St diskz &zO B s ASTCRETO Odz Y

t2 t

¢ =& AM@®I; W, Ddt- & 2, L dt- (10)
|=1t1 j=lt1 i
n mt2 nt2
-4 A W sy W OW; @)t & 7DW (02 sy (LW (D)t
i=1j=1t) if =1t if
Dister Ist dzH T’
0olsSCEdNC Y Ster deH Ote’ dg W EdgH’ 8 Mis' € ey M
SN2 M d Wy d d3H'dz'G"dz Olsls’ 6k 1N dz Il BS
i LHjEZ YO)jl, Mtdyr w ' h" dgHj:

-CllteH J d ) OZRZge) Liedg'" dzfls @y D dzy BdzOGH'™ W EdzH " t6°
ZsedMmlsd S Odzr vy "2r gH OMiIsr oz Isjls' ¢ dz Odz" YIsOk;

-BOIjtedOdzH T VY, OYf OtcOls' y, YOty dzr' Yy OODT dat
Y "tcOdzH OtcH ™ W Y StcdzOter dz, Y52 dgy Qi ohdrj diZzj e diz
Dted CJ sty ()gels Y "tOdzH Ote’ dz B' tels"IsOMm B3O Is jeeL] O dz
n2r BHOMIST OIsT dz yN2jcj B 6" €I’ el Oty dzr , tsdz
SZtcOdzr Is" )" ter BHOBRBO HOAT dzH Olz.
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MODELING THE EFFICIENCY OF THE ROAD TRANSPORT CHAIN
MANAGEMENT SYSTEM

Abstract. The purposeof the work is to improve the reliability of the management
system of road transport logistics in order to carry out the transportation of goods from the
manufacturer to the consumer at the exact time and without unnecessary costs. And to determine
the way to increase the reliability of road transport logistics, economic and mathematical
modeling can be used. As it is known that motor vehicles for cargo transportation are the main
component of transport logistics, which means that the increase in opdretimnency depends
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on the efficiency of the logistics system. For the efficiency and effectiveness of the managemen
of the operation of vehicles and to analyze economic and mathematical modeling, it is necessar
to determine a way to improve the sounan@gement of logistics.

Keywords. Improve, reliability of the control system, motor transport, logistics,
modeling, operational efficiency.
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1 Ofy Otel 12 M deB@ls j REBSESUDE OWz YE to' dz' M dz
IsOff r tor MIsOteH T YOB'™ d&zH Ok >y pdzy Bt dzH Ok ftetsy f
s"isr dzzh r dzOteH Odz C j dzj H ' H ' @Ot dizotOaly SO} dpe ‘tedz'fy &l th
B@BjteH Gjtedzjtce YO Jjls BtSdZOOdz Y ODHO2HO BOMYO dz
Y sdzO2 dzf y Ddzy Il dzj d3gH ' st dz SOWHO2HT . slidzHjdz
Oofmr ek 1h' dz2 CsRf OdedV IsOf MOEOMBOWE" W C§ ktgz§ 3 dz
IsOf M tor MIsOteH™ W C E-Grz@ B tsdzp@®RE O O OYzb tizflz Odz” Y IsOk T

dtsdgH " YIsOdz B'L CpfMm' §f ste" dgdzg" W IsOf iyr .o Mr dz tst
[tor dzH OdzOIs™ dz sOf mr ter Misr Bjdz¢' &z &EBO® EBBWOB' € j

xit+1:Xit +T/Zi(vit' Xit)’ i:l’_m, (2)

B dZH@BLTEOY s CjLjw dzHjc' kOfMmrtr MisOt CEC

Viils Of i ter i CE dzj 3" ;

z-sOf " tor MlsOteH" ®te" ZHOEZDO CjHjtee" € j dzls' toj

-milsOf mr ter i) Isltcdzj 6" dz2' W StclsOh O CE dzj o3

T IsOf Mr tor Milsr tste’ dgH Ok H '™ ¥ tAclls®h O rodi@eds ' Odgly ¢!
Odz’' Y sOdOHT .
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"3t mr sOf mr ter MISOteH T ckzOyrlsrdzre yib¢' ' LEcgJ
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Yn2jfm’ StcdzOk! BOZ.OY H§f @OISIsT ¥ Y ORBSOBOM" L d Ls
wWOCIststedzOtH W B ' to Bz §f IsOB'" d&zOHT . r sOOte" HO

OQolssCEd CIsjte' dz HO2T dzH Oz 3 D dzd f O2 HOdzO dzkz N
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B2 dzh ©, ¢5z 1 jdzlsOetsdz dzf w OYf Otc@Blz ©iig Odj
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METHODOLOGY FOR DETERMINING THE PARAMETERS AND ADEQUACY OF
THE MODEL OF THE CAR OPERATION MANAGEMENT SYSTEM

Abstract. The car control system can be called a circle that has no external connection
with chains assembleffom beginning to end and certain economic relations. In similar
processes of operation of motor vehicles, they can be considered separately as a framework of
the control system. To do this, it is necessary to identify the dynamic changes that occur at a
certain stage from different influences. To obtain specific results, it is necessary to conduct an
analysis based on the quality of completed orders, depending on the volume of services
performed and planned for a certain period of time.

Keywords. Automotive operation management, automotive enterprise, management
system, logistics, execution of orders.
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DEVELOPMENT OF AN ANGULAR VELOCITY MEASURING CHANNEL FOR
CONTROLLING THE ACCELERATION CHARACTERISTICS OF
ELECTROMECHANICAL CONVERTERS

Abstract. The issues of increasing tteecuracy of measuring angular velocities for
controlling the acceleration characteristics of electromechanical converters due to the
development of a tachometric converter and the possibility of changing the resolution of the
measuring channel are investigd.The scheme of the angular velocity measurement channel is
developed and the errors of its measurement are investigated.

As a result of the performed studies of the angular velocity measuring channel, it was
found that the optimal number of digits thie analogto-digital converter should be at least 12
digits, which makes it possible to measure angular velocity with an error of no more than 0.5%
in the range from 0 to 2500 rad/s.

The paper also develops and presents a block diagram of the angutéy \rekasuring
channel, a rotation angle sensor and a mathematical model that describes their operation, bas
on the structures and models obtained, it is possible to build angular velocity measuring channel
with standardized metrological characteristics

Keywords. Acceleration characteristics, electromechanical converter, mathematical
model, tachometric converter, automatic control systems.
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THE NEURAL NETWORK DEVELOPMENT AND TRAINING FOR RECOGNIZING
THE STATE OF A DRIVER

Abstract. The topic of automated road safety support for all road users, the involvement
of modern tools and advanced teclmgies to solve these problems is becoming more and more
popular every year and does not lose its relevance. It was made a review of the currently existing
works in this area, which showed the main advantages and disadvantages of the developments. It
is nded the necessity to create a Kazakhstani automated system for monitoring the driver's
condition, which will be available to the general public.

The purpose of this study is to develop a new model based on a neural network for
recognizing the state of angen driving a car to identify a dangerous state of the driver. The
paper deals with the following issues: the relevance of the study, the formalization of the
recognition problem and the choice of neural network architecture, which most successfully
solves the problem. Separate freeze frames extracted from the video sequence of observing the
driver are used for a mathematical description of the problem, a recognition function is built to
select three classes corresponding to the driver's state, and feattwes are selected to
correctly determine the condition.

For modeling, the architecture of a convolutional neural network was chosen, which
allows working with images and video data streams.

As a result of the study, a neural network was built and ddaito recognize the
dangerous state of the driver, taking into account all the factors influencing the process of
identifying such a state. The created neural network included two convolutional layers describing
the position of the head and the degree y& epenness, and also added two fully connected
layers to take into account additional parameters, such as time of a day, duration of the trip, and
whether the driver is yawning. Evaluation of modeling accuracy and comparison of the new
model with existingones shows the novelty and practical significance of this work.

Keywords: neural networks, simulation, neural networks architecture, driver drowsiness,
road safety.

Introduction .

The human factor is an important aspect of road safety throughout tlte wbich has
been confirmed by studies over the past 50 years, for example [1, 2, 3].

The graph (see Fig.1) shows National Safety Council (NSC) data on the percentage of
accidents due to driver fatigue or drowsiness for five European countries: Gernpaiy, S
Sweden, Italy and the United Kingdom for 2021 [4].
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Figure 1i Percentage adccidents due to driver fatigue or drowsiness

The second approach accumulates data about all the actions of the driver and the
environment in the car: for example, usgsgnsors and other devices, information about the car
is collected, as well as data about the driver himself. In the event of an accident, all data befor
the accident is analyzed and compared with information in the event of adcaemlriving.

This agproach reveals which factors increase the likelihood of an accident.

If we consider the market for automated driver support systems, it is possible to single
out special equipment that comes with the car, i.e. built into its systernstalfed hardware
purchased separately, and readgde smartphone applications from Google Play or the App
Store.

There are both undoubted advantages and disadvantages of these tools. The firs
drawback is the high price. Also, the driver's condition monitoring systertisritaithe car are
stationary and do not allow them to be used in another car. Mobile applications cannot directly
affect the driving process. Many people are unable to use some portable devices due to physic
inconvenience because of devices in the fofiioracelets or rings can interfere with driving.

It can be concluded from the foregoing, that today there is a necessity for a national
Kazakh system for monitoring the condition of a car driver, which has a developed functionality
for warning about a ®sible emergency, a relatively low cost and availability for the local
population.

The purpose of the study is to develop a new model based on a neural network for
recognizing the state of a driving person to identify a dangerous state of the driver.

Reseech hypothesis: the use of the latest advances in the field of modeling, automation
and control will improve the accuracy of the system for monitoring the condition of a car driver.
Hypothesis testing will be carried out by assessing the accuracy ofithkatson and comparing
it with existing analogues.

The subject of the study will be the identification of a dangerous state of the driver with
the help of modern means of modeling, automation and control.

The research will be carried out in several stagagview of trends in the development
of driver monitoring systems, formalization and mathematical description of the task,
justification for the choice of neural network architecture, creation and training of a neural
network, analysis of the results.
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Materials and methods

At this moment, we have developed a part of an automated system for assessing the
driver's condition as a part of a doctoral dissertation, a number of works have been published on
this topic [6 9], where the issues of developing thestem architecture and algorithms for
processing images from a video stream are considered in detail. This study will describe the
development of a new model based on neural network technologies, which is a continuation of
the work on the dissertation.

There are many readyade solutions for tracking the driver's condition on the market,
from systems built into some modern car models to smart bracelets and mobile applications. A
justification was given in the introduction to this article, and a conclusesymade about the
need to develop a domestic analogue that is relatively inexpensive and accessible to ordinary
people.

The development of driver control systems today goes in three directions, which are
presented in Figure 2: driving style, brain actiatyd eye to eye.

Each direction has its own advantages, requires certain equipment and its implementation
difficulties. All systems are usually equipped with a notification unit, which includes an alarm
signal in sound, light or tactile form, and sometiroestains a combination of signals.

It should be noted that the architecture of the driver state assessment system consists of
the following main blocks: capturing video from the camera, obtaining an input image, pre
processing, finding the face and eyesthe image, assessing the correctness of detection,
assessing the opening [/ closing of the eyes,
detailed description of this video stream processing algorithm is given in [6].

It follows from this that itis required to combine faces in images into-ogarlapping
classes in order to solve the recognition problem.

Let's formalize: it is necessary to build a recognition function

Fw)= (Fiw), R( W) , {wg), F (1)

where
w1 is an image class (output
x1( w) ,n(W) isa vector of features describing w.

In this case, the class is one of three possible driver states: sleeping, awake, or unknown.
The formalized description will be represented by the formula:

l,if wek
Fk(w) = 0,if wek (2)
Ajif unclealwe korw &k

The search foa solution is carried out using artificial neural networks.
The central moments of the digital image of the face are determined by the formula:

Mpg = L Zyplx — )P (y —7)f (% 5) 3)
where
%; Yy P values that are the center of gravity,

Mg central moments of ordeot higher tharfp+q)=3,
f(x,y)1 brightness function
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Modern trends in the development of driver condition monitoring systems
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Figure 2i Modern trends in the development of driver condition monitoring systems
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The video data stream is a sequential set of frames.

I

The snartphone camera produces color images. It is advisable to convert color images to
grayscale in order to improve the quality of processing. After thepqueessing step, the
resulting image is a matrix of pixels, with each pixel having its own brightradss in the range
[0, 1]. This algorithm is presented in detail in [7].

The neural network must attribute the received data set to one of the three driver states
corresponding to a given set of parameters.

Thus, the mathematical description of the rectigmiproblem will be as follows:

It is given:

[ 1 a set of still framegw;, n}ofw the video stream of monit
for exampl e, Aawakeo,

Xi = (i, ée) , i 31] & ) a vector af feature values, whemes the

number of features.
0,1=1,...k,M= UL, 0, 1 some classes ogéture vectors, and

0y = (Wi )
ﬂﬂ = {W:':n._+1’ "'J'Wm._+m:}’
ﬂk = {Wm;{—ll' ""Wm}f
Tim, = M|

The entire sample was divided into two rmrerlapping subsets: training and test to train
the model. After training the artificial neural network on the training subset, the quality of its
training onthe test subset was checked.

To implement the task, it is sufficient to use an artificial neural network of direct
propagation with a sigmoidal activation function and a linear activation function of the output
layer.

Since the convolutional neural netwads the best at processing images and video data,
and the MatLab package has a powerful toolkit for designing networks with such architecture,
we will use it. Figure 4 shows the developed architecture.
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Two convolutional layers (type: Convolution2D) were chosen to describe the degree of
openness of the driver's eyes and the position of his head, as well as two fully connected layel
(type: FullyConnected) to take into account additional parametesis, asitravel time, time of
day, and whether the driver is yawning. The element for describing the input data (Imagelnput)
allows you to specify the path to the folder with images from the camera of the driver's
smartphone. The output layer (ClassOutputjtams the result of the neural network matching
the incoming image to one of the three driver states.

Results and discussions

Videos of five real drivers were used to train the neural network: four men and one
woman. To create video streams in a stdtdriver fatigue, experimental staging trips on cars
with insurance were carried out. There was a second driver in the cab to control the situation, an
all trips with a tired driver took place at the Semey training ground.

The process of network traininging the Neural Network training window is shown in
Figure 5.

An Internet connection on a smartphone is required for use in real conditions for the
correct operation of the application. Also, it is required to add a count of the number of frames
withtheAis| eepi ngdo state for the entire algorit
blink and trigger the algorithm only if there is a sequence of frames with the "asleep” state.

The hypothesis of the study was to use the latest advances in modaiorgaton and
control to improve the accuracy of the driver monitoring system.
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Figure 5i Neural Network training

We will test the hypothesis by assessing the accuracy of the simulation and comparing it
with existing anbbgues. The performance of existing monitoring systems was reviewed based on
the reviews [1D12]. The simulation accuracy is approximately from 80% till 93%. The accuracy
of our model is approximately 95%.

Momentum=0.9

= ftrain
095 { — al

090

0.85

Accuracy

0.580

075

070

o 5 10 15 20 25 30
epoch

Figure 6i Modeling Accuracy Assessmien
As can be seen from Figure 6, the hypothesis was confirmed, the goal was achieved.

Conclusion

The study showed that the use of the latest achievements in the field of modeling,
automation and control for monitoring the state of the driver really im@srthe accuracy of the
algorithm and thereby improves road safety. Modern modeling tools using neural networks allow
solving complex and timeonsuming tasks, reducing data processing time and improving the
quality of automated tools.
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DEVELOPMENT OF METHODS AND MEANS FOR OBTAINING METRO LOGICAL
CHARACTERISTICS OF INFORMATION AND MEASUREMENT SYSTEMS

Abstract. In this paper, a method of performing measurements with multiple independent
observations, basic methods of processing the results of observations and evaluation of
metrological chacteristics are proposed. Based on the algorithms of this technique, software
has been developed for existing model measures and automatic calibrated measures. The aim of
the work is to obtain a developed methodology for determining and evaluating theenserst
results of an information and measurement system during metrological control. The objective of
the study is to develop a program based on the proposed methodology of metrological testing of
measuring channels of the information and measurememnsysihich allowed automating the
process of obtaining metrological characteristics of the information and measurement system.

Keywords. information and measurement system, metrological characteristics, channel,
Fischer distributions
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MODELING OF CASCADE PROBABILITY FUNCTIONS FOR PROTONS

Abstract. In this paper, the research is carried out within the framework of the cascade
probabilistic (CP) methodlhe basis of the CP method consists in obtaining and further using
cascade probability functions for stable and unstable particles, in our case for stable particles
protons. This method is analytical and, consequently, it is possible to calculate thh€PF
spectrum of primary knockeout atoms (PKA), the number of formed defects at any depth of
the irradiated material, and to trace the whole process of interaction of flying particles, in this
case protons, with metals and semiconductors and defectformin dynamics. The aim of the
work is to obtain mathematical models of the CPF, considering the energy losses for ionization
and excitation for protons. The objectives of the study are to analyze the CP functions and to
present the properties charaitery these functions, to create a calculation algorithm, and to
perform calculations of the CPF for protons on various targets. The results obtained can be used
by scientists in the field of radiation physics of solids.

Keywords. Algorithm, calculationapproximation, cascade probability, function, proton.
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Clsiots? By jls  dzOdzj Misd Yt Hj dj ddr 2 bhjts
CsfkzHOteMmise j dzdzsc 5 St OdzO.

sdlskzOyds EmMzekedzw jIs dzj HisMIsOlstsydzOwW Chkdz' IsktecC
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odelzlstcj deded j dzOtelzh dlsj dzd, Ctbtste’ j ftsykefmlsetse Odzd,
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)
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sSBWL Olsj dz/ detsidqlleyd EZOAt©O@EEE = HOdzdz" = © B EZOYdesdz - tc O
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¢ to
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LOMmyJ Yol

| JO)
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fMtej HMiIse distseteOWdyud MEts?2 L OMdIlsr ddzW stedzOydd dzj
fs etsmMkzHOtMmise j dzdets Bz -21919 T dzHcQutddsiH s Os S YIS s tc OW d
ddeV stedzOydd. [Bhdd birdzduimMéd) ItciBtsoOdedw. €
stedgj Istsets, WwWdzo OtemCdj MmMsBrIsdw 2022 GEtSHO 9 sO0OL
ftcOoadlsjdzt Mlseo jdzdzr §| L HOded™w d Y 0teOBBd kdzd ylstsy Odzts
d3d dzlz iy * YJ dzstcOdzd L s Odzdzts 6 5 n 6 Odzj dzd W Mo j HJ ded 2,
cisctesd3h d ¢ Odzd ets O ddefpO Wic j . dpWedtefdgO yd W ) H Odadz” d3d, dz0O

Msydodz dets?2 f sdssh d, MfdmMCOBBd ByjtejHddStse dO &
BjLOBLOWGOISdtS EklsjteWwdO d ssmMimisOdsedj dd) S tlttts?

] LIssdz Mo jlsyj zOd B tsdzj § B J L tstdafydsts 2 ts BWMtcoCiRWES] ISl fiy)
CsdW dHJ dzgydOdz! dgf = HOdedz" » M dMisdz LtseaOdzdj d3 HJ Yd
Cobtstes?2 Ctdayj destcOydq v, sBtcOBBISCO d rteOdzj dzd d , C
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Hisfls dve Off tsddsj dzj ded j 5 S tedf IssctcOW duyui MSdr d&wite dm L C
Hs]R

1 tod d3d dad dzd 4 f sH B dats 2 Ctedf ssctcOW dyj M¢ 2 fnd
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L dzOdz( , mMetsd © OBl GHdets dL ko J Mz l®J H
dmf sdz! L s Odzdv yJ dzZlstcOdzd L ts9 O dzdats 2 fr]q’fr]lsc1d3r 4 H d dzf
jHgds?2 ksyts?2 BCOLO d &syils fedeifmisd ¢ ¢t i

3) viists?2 ydoe sMmls C ¢€dBj OISO OC: tcOMftcj H] dz
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L detsl s h dzj deded € § sz yOls Hishskf ¢ GHhsEz b
H Odzdz" d3.

dBj 60OIs
L

212



DOLssd mOBOth r)n2023~ 2 I$SNAEDB317(Print) The Bulletin of KazATC
l i Mmlsdzd ¢ s OL1dH; 20237 2 ( ISSN 27965802(Online) DOI 10.52167/16091817
vestnik.aft.edu.kz

4) 1)L Ofmdesfls! : o Hjyj dstcOdzdL 5o Odzdzs 2
hqWicsoOded j 5  Cdestesddils sy § @dztzs B o Bls if @
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HOdzsdz' | RtOdglsfw 20 GSHdsdE bists2flssj, yls
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TEOd sTY 20 ©OLdF B bkilsts2fmlse 08, vyt &yl t
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ltcOBtkj ftcj HMIsOo tzf O Yydsdeg hztso Odzd v sIsC OL sz f
mMd Mmisj d3" nlcOdej dedWw CwdaW dHJj deydOdz! dz = HOdzdz" = dz
h W tctseo Odzd v(EINiREC CTlwwe TimelLapse Cryptography]2-10]. TLC (Time-Lapse
Cryptography d mf sdz L 24 Is ftoslstsC mide | dzj dees Ot d ¢ dztc Q@
ftosssC(tdz ftose jtoWw j BBE B f stcsecso BGE s tcOL HJ dzj «
hdWtctso Odgd@dB3Ad». TLC ftejHEMd3OIstedo OjIs dmf sdz L
Odze sted s B3O N ( W SO v Gedpifn Isfsty to B k@St Pasts ils 5 6 t
fstewgCOCIsd f OtcOd3j Ister Bsy dets  dzO2 Isd, dzOff toed d3J to
dmfsdz LEkjls OdzOdzseduydze §| OdzettedIls d3r Ctedf ssE .0
fotslstsC tsdz GJdzd 6OYydqd tcOMYy tej HJ dzj dzdamafthn ¢ 6§ Hrelzy
Zsc Otcd W @3 tetso Odzd d &ZzO0 1 dzdzdfIsdud M dn Ctedor n,
COLHJjdzddy MiCtilsO 1 jH]jteh] dzPO O dzcds@ d Is dizdzd
Ctedoar n mMetslse jIsMmlilse j daedaets. ltosstsCtsdz ftej HEMABOL
f Otc O3] sTedsd,, BE®L dz! L dzdzdf sdyd ME 2 Licdbe o dfjta
Ldzd&zdfIsdyd MEs2 Ctedots?2, &dbidgi¥ diEsdivdisny C B tc © alzdzif da
Cted ecifAcsMistse tsqg. § tsw RO d3 dItsy dets dzO2 Isd , &zOf ted d3
SafeCurve$ll].

TimeLapse Cryptography (TLC) slsdztsmd Is pw ¢
d dzw tsted3®uq’q’ ftcd Ctlststotsd HsMiskzy ¢ dedd3 ddzd d
fs fwshjimisoadd ftjH]iydhkdEams e tcJdgif dzdiz’ L i nif i
WkdCydd BJLBIIOfI]dZiSfI]ISd, Ylstsear cOtcOdzZsdtetso Ols

-
.
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f sto, fsC0O0 dzj dmisi ydls E¢OL Odzdztsj otcj dzgv . Cls
fteddzsy jddwva, ©OSCdr COC BJjL i @hdeky € dgOga) A2 .
s6teOdzd ydls Hisfiskz ¢ CtsdeW dH J dzyd Odz! dzts ? d da¥ t

fJtcdsHO ot d3j dzd .

' f OMmdasmls ddzW stedzOydtsdede’ = MdMmlisj dsapsemtstL
aphy, Shdshdlshy ¢ & OB, J fzicdtl BQ
yd Odz! dets?2 ddaW stedzsOydd, rteOdgvh j2Mfmw o
fsHH]J &S d CttOyd. Clts sy jls ¢ dzs ycC
d diBjbtsH' BjLBYOMdcets RtcOdzj dzdWw W Odzdz
Odzdj SBdeW dHJ deyd Odz! desiylsd, yd dzsfilsdztsmlsc
j &34 ftcj HBlsotcOM jdzadj Jd4 SCBBftesdijilsOyc
dzsmisd bamgdsfdzdypTogeaphy L Oadmdls &l
Is dimf sdz' L zj d&3" - Ctedf ssctcOW dyj MSdn
ZClkzter d odzgjHjded] BJLEGY OMde » d3j StsH

213

S

@)
=SS NN~

S g-

@A A
X o0o-Qn

On g T O™
loX

FOI®Gms=ED
SQ—

=EnrII3IES
X
&

O INW O T T

2
©)
=)
(7}
2



DOLssd mOBOth r)n2023~ 2 I$SNAEBBL7(Print) The Bulletin of KazATC
l i Mmlsdzd ¢ s OL1dH; 20237 2 ( ISSN 27965802(Online) DOI 10.52167/16091817
vestnik.alt.edu.kz

Elliptic Curve TimeLapse Cryptography (ECTLCY { Ists &sHdW S Oydw T
shdso OdzdzOwY 2O | dzded f s pHOfEtsMfiiecdo ECTLC tshdzse Od
LOHOYd HdMCtjlsdzte s dzsc OtedW dzd tetso Odzd W (DLP) dz0
f tctsB dzj 3O o ts fylef @) jods| figWy dz’ , dztst G ety talig?0 dzdzOW  d dzg stedzsOyd W |
sls dzgj MOdeS ydeosdzdtoctso Odzdzse s HEsMEBEO.B | [ 5O fglOy d&
mMdls ®ls MOBes MdzOBBEeBs Lo jdzO o MmMdmilsj d&3j , d
dL Ooydd, OOS¢d B fteBydy 3 ¢ OdZOZOd3 ddzd dzj ¢
dsdetse, dsckls ftsoddwlis!: dO tBh Izt o dzj n t5d 1©M dats )
cOL 9 J todzlz s ECTLC, Yylsse’ sBJd M Jjydis: JGB B
o dadz dzr 2 o’ BSte Ctedf sseteOWdyd MS dn f OtcOd3J Ist
flssctcO¥Wduyud MSdr ftoddiddlsdeotse d ftcOoddz dzkzs tsB t
Wtsted3®uc[c{ S teldisdzjtc j Istizalzy tc dz5 OYs Yy J dzd o Ols! BJL S Omdats
sj dtseor' n ©OLKOBBISS o tBEOMIsd SttdflstsctOW dd
Hsdzy Ojls tsB M jydoOls: o M d?2 Ektese jdz@ BjL IO
lteslsCtsdz 6§ dzj sOydd cOMY o] H J dzj dzdats G dgts d3¢ dzé y O,
COtcdW dizdtctso Odzedd dzO@ 1 dzdzdflsdyj mMSdr Ctodor a, dmt
sB?2 CttdfltscteOWduimMEéd?2 Odettedlsds Hdzv BjL Y OMdz
dStejlsder » Cdz¢t yj?2 BIYHE dzf MEsdzr SdBBd MlsstesdzOdzd .
o ydf'magds | Mdztsy dzsmls d L OHOYyd HdMC e sdzts@ s dzts
zzdfsdyud MS¢das SCtedera. 1 1Isdr ol tsdzOr COYHT 2
OCter ssets S dz¢ yd 2, 0O tbkSterisrj Cdz¢yd B jHdJdw B Is
dzs 4 O. 1 JL B Ofdetsjnidsdzts ¢ tsB N § dzvtsy O Mmff @y deiibf s t=isO
zazdf sdyj M¢da Ctedo ' ~. 1 s& 'Oy ey )iz ez ? 30 s i) lge
Md Stejlsdzgr 2 Cdz¥ y BEHjIs LOMdh jdz tsls dzgj MOdzC ydeosdzdtetse

lotslstsC sz ftotso jtoW j BsE s fstetsetsotsets toOL e j dzj dad W
ECTLC, ftcj HMIsOo dzv j Is hMtse 52 Ctedf ssctcOW dyuj M d?2
MiSCtjlstsdd BIYHE dgj MEsdz! Cddzd Mbsscbw@dRyhHhg®E&ESd B i
H s dyfifisds oz H dedzy Ol tsMMisOdatseo dzj dgdw Mj St IsO. 1 jL s OMmda
fctcsdssottss@L Hjdzj dedv MjCtilsO 1 jHjteMmjdzO L OadMmdlk
s Ot W di3d tetso O ded W (DLP) d or ydmdzdlsj dz¢ dats 2 dzj tc O
SBYLOI,jdzd Mb&EB®R ftoslssCtsdz HJdzjte OMfteiHjdzYjls HTE
dze B8] fstotse oty O M§ldsdizffCuyg eisdBtssy j Is MtslstelzH dzd yOlIs! H dzw
ltoslsCtsdz sOC ] oCdz® yojls fsHHOENd2Mw ftotse jtel |
dzs B 52 Zyomlsdzd € By JIs ftcso jtodIs! ftcOo d dz' detsfyls
GOLOdzsdtelzw, Ykt Mmj ¢t lszhizjclz g tctzo @ dzd3glzgzf 20O o dzdz' datg C
fesstsdzO MyudlsOj lsmw dOHjyds2 HE Isj- § i, f 8¢ C
CtedfssctcO¥W dud MSdd HtojH sdsy j ddw.

ddzetstedIsdz M dW tqtedEoddefrw dfOCdz) + dzdzd f s i MSdm SCtedor -

o oE33g SIansasy -
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TLC, ftej HMisOo dzw jIs W igts® ©2d O dzf)stdsdsl€ds ™ s d3 € dzs yts o3,
BOIsj BOIdUJ MEBS2 L OHOY) o uqd mdeP dixflrd § is f Q& 6 i dz" ~  dzf
1 jLtsf Omdatsfyls ! h g \oeOed® dzd 20 € dzdzdzd f Isd yd Mm< dn Ctcdor
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BjLtsh detsydets  MmjCtejlsdes o' f sczdgw s M = or ydmd
dZOH jy des RtcOde"h drn eofMmj Metd Mmj SdE j2s dim s fintedzdis jjL
Csf qiecso Odzdw HOdzdz" = Hd&zW Oo Otcl @ gizis f ts5 dz® ds@) jnlis iPdzts
L 2Oyt si, ysts MmMOBB] cadjsdtsd j iGsckzls dzOtelzh dIs!
d34 dz' Mt jmij tco j tetse W o dzwdgdls MW tOABHAgS da " § S dedzwis- 1w |
(t=(n+1)/2) , &OY tcdmiz3te, tissiem dzd
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[ Az yOMmlsded ¢ d BBHJ dzd

l sL sy dzs dMmMf tsdz! L soOdzedy o MtsMisOeaj djtco dMml
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JHJ d&zvIs ftcOo d dz' dz" J L dzOy4d dzd v B 5 dz/ " tafoddfriiis®
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My dmMOdedj tOLd3jMNOjIlsMmw d&jdaj HYJ OB d2O BIsC e’
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[JHABOCts MEM jMlsokzjls ttOLtr 8 By HE Mty dsmls: 8 ECDL
Meh Mok hdan MisOdzH Otclstse dzi tsBJ M-y Qd d Bjsls dzpzaBH Jny
toj OdzdL OydJj 2. tdOdzdL Oydd MmMlsOdzH Otelsdz" = SCtcdor » YC
cjHSCdRr bByj ¢ Cttdot?2, HOIs EIsjysk mMmjStejlsdz" » HOM
ksySs?2 CHEEHPER, YL o disMmls: ¢ Ol OS Odas Wdy iyt tchitisfdRdgd
Bsckzls dMfsd Lo Ols! 1Isd ftetsBdzj &3 , fsmMSsd Sk o
ontsHZ | H Odzdz" | , Cdzlstesdzd telz § d3r L dzsz d3r h dzj dzdzd € s
otcjd3jded d GwoBsydsdz COWPdzj ) J o S@ddz@Y j tc SBdzELCOY ]!
Ctcdor m oBL d3tsy ddO, tc @dph dipsdoddaGR j di3s?2 i3S H § dzd f toj H dzO«
f OtcOtRgflactts | C Is O S Al Sa2Curved 9 IsSis ftesj Cls, yjdzrs Cwlstste
sBiMfjuyujdedi BJjLtfOMdtsmMisd EFCECDLPRzi [sdzdzf ©FH Bf)ls
Ctedlsjtedd Hdzv o' BtStt® Stder n, Ctltster j wBj M jydo
CWWJjClsdoe detsfyls Wy dzw jIsfgw 90 dgr &3 WOChttesd ftod -
MlsOdzH Otelstso lsHOs Is fftodtedilsjls 1 WWJiCIlsdouuplpksly . [H
LWWjClksdodesmisd, jMmdzd bd ¢S5 tsdz dzgj oL OddiisH 2 Mlsoe Lz
MO2Alsj SafeCurves {ftjHMmlsOs dzj dz syjdSd BjLtS OMd
dzy S Blsste’ § gL Cslstster A Br dzd ftod Hdztsy j dz" H dzw tc Ol

ZOMsswhv | ot d3

stedo Ol YIsse’ ESOLOK! 1 dddflsdyjmSks fodolksy,
(BsHbEd | edfdlsduyjmMSs? Cwdos2), O LOLjd keOs dzj
fodFf kst jMis' EkwOody ddj 1 dedflsduj sy sigds 52
wkh jiisokzjls dei MStd ¢ ©OLd 7 MYthseseFflljHis0s
13].
] VicOo dzj dzdj J j2jteh btcOMMmO

y*=x*+ax+b, (1)

G H4j® +27b* #00F, ftoj HMis Qo dzvdgdlsf ffiplByy M B4 & @@ daC
L dzdzd f s d yd ¢ Grdsetgidise @BV lalzOHY toj SBOL 50 OdzO o ktcOo dzj d
Btsdzr hj 3.

VicOodzj dzedy [ Bdzlsetsdzd tod

By® =x*+ Ax* + x, (2)

GHﬁ(.&lf—4)¢ﬂan, fteJ HMsSOoadzWw jIs MsB B2 Ldeged f Isd ud o
113anls®mz;tss:.:c—c§q}r=awogls LtcOo dzj dzd jv2 < uf 2 guteb s e @ fyf) O

3-4% f_og
:Eq "?33'

LicOo dzj dzd j x84+ €HdTG?, cdiflj-d) =0 9 F, ftej HiNlsOo dzw j |
Mtses2 1 dedflsduj MEks 1 6wl bedupRe— H0jls k0o dzj ded
[ sdzlsc By #s0f + Au” +u, dAwR(1+d)/(1-d)dB=4/(1—-d). | ftetsjClsj
SafeCurves 99 jH]dts Istcj B fplOde] jdzd lstordz" @dirid ol .j JC.H
wo dzw dzmw € 9 OH 6 Ols ts 3.
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