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MODERN ASPECTS OF MODELING
OF TRANSPORT ROUTES IN KAZAKHSTAN

Abstract. Within the last decade Kazakhstan became the active participant of world integration processes.
Important element of economic integration is the qualitative transport infrastructure providing internal and transit
transportation of goods and passengers with the high level of field service.

Along with activization of interregional and international trade so significant increase in automobile trans-
portations is in many respects caused by rough processes of automobilization. As in development of market infra-
structure, expansion of insider and foreign trade an important role is played by the motor transport.

At the moment in Kazakhstan realization of the Third modernization — creation of new model of economic
growth which will provide global competitiveness of the country is carried out. One of the main tasks put by the
President of Kazakhstan is the maximum use of transport and transit capacity of the country. Kazakhstan is a country
having high transit potential, which is located on a joint of Europe and Asia. The neighbourhood with the states
having huge sales markets and productions does development of the domestic transport system perspective and
necessary.

Transferring to work on a system "exactly on time" will require more deep analysis of the rolling stock on the
route, the adjustment of the existing accounting standards and the existing excessive downtime, which will improve
the accuracy and reality of targets, and eventually it will lead to an increase in reliability of logistics goals. In a
market system an important requirement of the consumer of transport service is timely and qualitative delivery of
cargo. Insufficient development of advanced logistics freight transport technology systems leads to an increase in
transport costs, therefore, the loss of the market.

Key words: route of transportations; goods turnover; transport network; model of transportations; deliveries of
freights; integration of transport system; logistics; criteria of optimization; car mileage.

Introduction. Within the last decade Kazakhstan became the active participant of world integration
processes. Important element of economic integration is the qualitative transport infrastructure providing
internal and transit transportation of goods and passengers with the high level of field service.

Along with activization of interregional and international trade so significant increase in automobile
transportations is in many respects caused by rough processes of automobilization. As in development of
market infrastructure, expansion of insider and foreign trade an important role is played by the motor
transport.

Main part. For January-October, 2017 transport of the republic transported 3146,8 million tons of
freights that there is 4,5% above than the level of January-October, 2016, goods turnover for this period
made 452,4 billion Tkm (increased in comparison with January-October, 2016 by 8%), 18598,4 million
passengers are transported (1,3% more, than in January-October, 2016), the passenger turnover made
224 4 billion kM (increased in comparison with January-October, 2016 by 3,4%).

In a total amount of the transported freights the share of the motor transport made 83,89%, in goods
turnover a share of automobile — 28,69% and in a passenger turnover of-87,82% [1].
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At the moment in Kazakhstan realization of the Third modernization — creation of new model of
economic growth which will provide global competitiveness of the country is carried out. One of the main
tasks put by the President of Kazakhstan is the maximum use of transport and transit capacity of the
country. Kazakhstan is a country having high transit potential, which is located on a joint of Europe and
Asia. The neighbourhood with the states having huge sales markets and productions does development of
the domestic transport system perspective and necessary

The most important indicator of integration of the transport system of the Republic of Kazakhstan is
the efficient use of existing transport networks, the realization of the benefits of their geographical
location and communication skills, providing the shortest route to the Eastern European countries and
Asian continents. But in order to improve the transport systems of the republic to get the characteristics of
a world-class, it is necessary to carry out a comprehensive modernization of the industry, as in market
conditions, an important requirement of the consumer of transport services is timely and qualitative deli-
very of cargo. The run of the specified conditions is possible with the use of logistics, that is, the control
algorithm, which is with the help of a variety of economic and mathematical techniques allows to optimize
the performance of individual elements of the transport process and to combine these elements into a
single system. Insufficient development of logistics progressive freight transport technology systems leads
to an increase of transport costs, therefore, to the loss of the market [2, 3].

The difficult economic situation in our country requires from workers of road transport increased
attention in dealing with the organization and management of road transport. In particular the modeling of
routes, as one of the important and serious problems in transport controlling, requires a rethinking of the
methods and approaches to solution, as well as the use of the latest achievements in the field of informa-
tion technology.

The modem approach to the problem of modeling the routes includes [4]:

- intellectualization of algorithms of solutions and extensive use of heuristic methods;

- complexity of the problem by switching from the classical scheme of one-criterion optimization to
the method of vector ( multi-criteria ) optimization of solutions;

- the use of modern computer tools and communication for the solution of problems of transport
management in real-time.

The problems solved in transport are often characterized by high complexity and are so-called DP-
difficult problems [5]. In this regard, the traditional methods of problem solving here are powerless — the
effect of the increased demands on machine resources in the implementation of these algorithms. Another
problem facing the task of modeling of transport routes is the right choice of optimization criterion that
can effectively solve the problem and help to justify the choice, regardless of ownership trucking com-
panies.

Nowadays every transporter determines the route, timetable, negotiates the price and tries to fulfill
customer’s orders. However, due to the lack of feedback from suppliers or motor transport enterprises
from another region, on the way back without finding customers or associated cargo basically returns
empty, thus wasting time and expected income. Many people agree on the way back to deliver the goods
at half price to reimburse fuel costs.

Work purpose. Increase in efficiency of use of trucks of the Republic of Kazakhstan.

Research part of work. Figure 1 shows the current pattern of using trucks on the example of
transportation of goods from Almaty city to regions of the Republic. The main recipient and sender are the
markets and logistics centers in Almaty, where is entered and distributed the main stream of consumer
goods, electrical engineering, construction materials, etc.

Therefore, to motor carriers of Almaty and other cities these figures formed the most simple one-
criterion function. The most frequently used are:

- maximizing of quantity of cargo;

- minimizing the number of used cars to carry out a predetermined amount of cargo;

- minimization of the total transport work;

- minimization of the total distance, etc.

When using the truck utilization rates run up to 0.5-0.6. These indices in transportation to a distance
of over 200 km, demonstrated inefficiency, since downtime of vehicles for loading and unloading, rest
time of drivers, etc., has become much higher [6]. Thus, the ratio of trucks on the job was not effective
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Figure 1 — The current model of organizations of long-distance and domestic road transportation from Almaty,
Republic of Kazakhstan

enough. As a result, many trucking companies lose potential revenue and its place in the market of trans-
port services. The main disadvantage is the lack of modern infrastructure, inter-connections between
motor transport enterprises, etc.

On the other hand, with the organization of the Customs Union and introduction of the uniform
import duties at the most part of the Kazakhstan transport companies opportunities to buy both new and
old vehicles disappeared. With introduction of the Common customs tariff of the Customs union were
defined, almost prohibitive, rates of custom duties on import of the vehicles which were in operation since
on them custom duties of 2,2 euros for each cubic cm of engine displacement (over 26 thousand euros)
were established [7].

Within the Common economic space, since 2010 carriers of Belarus and Russia could buy new truck
tractors of the ecological class Euro-4 above, operation term up to 3 years on which the custom duty of 5%
was established. While in Kazakhstan vehicles till 1 year and a run up to 10 thousand km, i.e. almost
rolled off the production line which were 20-30% more expensive were considered as operation term as
new. The Kazakhstan operators acquired the right to buy new vehicles by operation term up to 3 years on
a custom duty of 5% only from the second half of 2012. Thus, national carriers were almost deprived of an
opportunity to buy any vehicles during the 2010-first half of 2012.

Besides, since January 1, 2015 the Kazakhstan certification bodies and metrology were absolutely not
ready for enforcement of Technical regulations of the Customs union "About safety of wheel vehicles"
(TP TC 018/2011), and the transport companies occupied on the international automobile transport lost an
opportunity to deliver during 2015 the new vehicles acquired in the third countries as could not get the
approval like the vehicle (ALV) for their registration, at that time when transport companies of Russia and
Belarus bought new vehicles [8].

Proceeding from the developing situation, the Kazakhstan Side appealed to the Commission of the
Customs union, to install for the next several years a zero rate of custom duties on the vehicles imported
from the third countries with operation term over 3 years. What to Kazakhstan it was refused [9].

Now the industry has the task of forming multi-criteria optimization functions on the basis of one-
criterion functions. To have the parameters of these functions are conducted the evaluation of mutual
closeness of the criteria. Formulation of optimization problems in transport planning with multiple criteria
optimization is a consequence of a transport market and the natural tendency of trucking companies to
satisfy the interests of all participants in the transportation business, not just the consignees or consignors.

Modem transportation becomes faster and the route between two entities, with proper organization
and management of work trucks, could take less time. In such situation it is necessary to create and
implement real-time systems that can allow operational management decisions. Drivers of vehicles can
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find out the situation on the road, adjust their route taking into account the prevailing circumstances and
cause the necessary assistance in case of emergency situations.

On the basis of modern information systems for organizations of long-distance freight traffic with the
assistance of local (regional) road transport is more advantageous to use the principle of "Amanat". The
proposed model of organizations of freight is different in that the route change cars, trucks, trailer loaded
with one document is transmitted from the towing vehicle to the next, so the time of goods in transit is
reduced (figure 2).
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Figure 2 — The proposed model of long-distance road transport organizations of Almaty city

The positive impact of the trucking business model is increase of employment, reduce of
unemployment, increase of incomes by attracting local, regional vehicles and infrastructure development
of road transport industry.

To implement the proposed model "Amanat" at first it is required a lot of number of workers, but the
time of their employment will be temporary, limited by term of infrastructure of construction and road
transport industry. While the employment is in the second stage the development of repair and service
facilities will be permanent. And it excludes the possibility of sequential involvement of employees during
all phases. This is especially important for the local population and filling the budget [10, 11].

There will be a need for highly skilled workers, specialists with higher and secondary special
education, both directly in the office or on the line. Thus, the proposed model is more efficient from a
social point of view. Competition in the market increases, it becomes more difficult to hold the position.
And the most important place takes the qualification of personnel of companies for long distance and
international road transportation. It's not only about customer service, but also economic losses which is
incurred due to errors in the flects of the preparation of documents and violations of customs clearance
and border crossings. Thus there is the question of how to organize cargo transportation with the invol-
vement of local transport companies. Currently, freight transportation is a specialization for a sufficient
number of companies and firms. The best center of road transportation must have these qualities:

- to guarantee the security of cargo during the transportation;

- to have imputed prices for freight traffic;

- to carry cargo in a timely manner;

- to have a proper service for cargo transportation;

- to carry out transportation of various ranges;

- to provide transportation of large, heavy and general cargo;

- to have a car park, which is up to-date;

- to have experienced drivers in a staff.
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Figure 3 — Schematic diagram of the organizations of centralized form of goods delivery on the example of Atyrau region

The next form of organization of quality management of cargo transportation in regions of Kazakh-
stan — centralized (figure 3).

Centralized transportation is not common, as they require a well-established supply of large volumes
of cargo. They are mainly used in the construction industry for the transport of concrete, brick, mortar,
concrete products, etc. This form of quality management implementation is characterized by the full
freight of forwarding service. Transportation of the total volume of goods by the supplier for permanent
clientele, detailed allocation of responsibilitics between the clients and the freight carrier are charac-
teristics of this type of management, financial calculations are made by the party entered into an agree-
ment.

Results. Due to the fact that a centralized form of organization of quality management involves all
cargo capacity of local companies to undeniable benefits. It includes increasing efficiency of delivery of
cargo; carriers monitor the traffic increase productivity, and develop the best options, the conditions for
the consolidation of the supply and use of goods trains, mechanization the whole complex handling. The
disadvantages of centralized form of freight management should include reducing the reliability of deli-
very of goods to consumers, the benefits do not meet the condition of carriage of goods and also change
the order of delivery of cargo sales organizations. So you must estimate and calculate what to choose: to
carry more quickly or light trucks by the shortest route - cars Gazelle class, Iveco, Daily , Mercedes
Sprinter and others (7-22 m and 1.5-2.5 etc.), or to download a couple of vehicles KAMAZ class, Iveco
Euro Cargo, Mercedes Atego (35-60 m. and 4-10 tons), or even hire a Euro- wagon (82-86 m. and 20 t.)
and move them all at once.

The advantage of road transportation is the ability to deliver cargo "door to door". Therefore, when
choosing a mode of transport for distant transportation of oversized and heavy cargo the central place
takes the cost. World practice proved that the transport costs of transportation of oversized and heavy
cargo justified even at 30 % of its value.

In organizing the transportation can be developed several routes of delivery of cargo:

- the route of cargo (need to cross any geographic or national boundaries),

- the nature of the cargo,

- the desired delivery rate.

Another type of transportation is decentralized road transportation, which is different by consignees
leading role: they order transport from cargo carriers by their own, organize loading and unloading,
without the consent order with the shipper, management of freight, so at the expense of the recipient. For
the carriage by company the consignees have a staff of experts: movers, forwarders, supply agents. The
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advantages of this form of organization of transportation are the timely and reliable delivery of cargo as
well as traffic management is dependent on the needs of the implementor. Disadvantages are reducing of
the efficiency of freight in connection with an independent buyer of the cargo, without the expertise of
transportation organizations, i.¢. increases the number of involved people (stevedores, freight forwarders),
in this regard, there is an increase of the cost of shipping goods.

Conclusion. Transferring to work on a system "exactly on time" will require more deep analysis of
the rolling stock on the route, the adjustment of the existing accounting standards and the existing exces-
sive downtime, which will improve the accuracy and reality of targets, and eventually it will lead to an
increase in reliability of logistics goals. In a market system an important requirement of the consumer of
transport service is timely and qualitative delivery of cargo. Insufficient development of advanced logis-
tics freight transport technology systems leads to an increase in transport costs, therefore, the loss of the
market.

H. C. CaGpames’, A. AG:xkan6apora’®, I'. Hyreimanosa®, M. A, Tapan’, K. I'. JKanouposn’

UL Toruapos aTerHAars! Kazak aBTOKemiK-KOIIAPHl akaaeMuACckl, Ammarsl, Ka3akctas,
M. THIHBIIIOACE ATHIHIBIFDL Kazax xemik koHe KOMMYHHKADUAIAP akaaeMuachl, Ammarsl, Kasakcran,
Y ITTHIK TEXHUKATBIK YHHBEPCHTET, JHenp, YKkpauHa

KA3AKCTAH JKAFJTAMBIHJIA )KYK ABTOKOJIIKTEPIH MAMJIAJAHY Ibl BEMHEJIEY

Annortamus. KazakcTaH COHFBI OH JKBUIIBIKTA AYHHCKY3UTIK KAy BIMIACTHIKTBIH TAHBIMAJT KATHIHACY IBUIAPBIHA
afiHaapl. OChI TYCTa SKOHOMHKAJBIK KAy BIMIACTHIKTBIH HETI3T] JJIEMEHTIHIH Oipl aBTOKOMIK HHPPAKYPHLIBIMIAPHI,
OJI IIIKi JKOHE TPAHBUTTIK XKYK KOHE JKOJIAYIIBLIAP TACKIMAIIAY /A CH CaIajbl KbI3MET KOPCETYTe MYMKIHAIK Oepei.

CoHbBIMEH KaTap aiiMaK >KOHE XaJIbIKAPANBIK CayJa AaHHAIBIMBIHIA ABTOKEIIKIICH TaChIMAIAY YKYMBICTAPBIHBIH
KYPT 6cyi, 071 aBTOKOIIKTED CAHBIHBIH apTybIHA TiKeIeH OainmanpicTel. Cebedl HAPBIKTHIK HH()PAKYPHIIBIMIAPBIHIA
IIIKi YK9HE CHIPTKbI CayTAHBIH JAMYBIHA ABTOKOIIKTEP MAHBI3bI OPBIH AJAIbI.

Kazakcran PectyOnmKachIHBIH IEMIIK KOTIKTED MKYHeCl KaybIMIACTBHIFBIHA COTTI €Hy1HIH 0AaCTBHI KOOPCETKIIII,
0JI OYTIHT1 YaKBITTAFbI CJI IMIHACTI KOIIKTEp XKYHECIH THIMI MaiAaaHy, eTiMi3AiH reorpadusuibK OpHANIACy €peK-
MICTIKTEPIHE COMKEC KOHE KOMMYHHKALMSUIBIK MYMKIHAITIHE Kapa#, Eypoma memiekerrepimeH Ibrpic meH Azusa
KYPBUIBIKTAPBIH CH KBICKA >KOTMCH KAMTaMAChI3AAHIBIPY. bipak PecyOmikanbIH KemikTep KYHEC] ONMCMIIK TCHICH-
JIeTi KeJiKTep »KyHeciHe alfHANY bl YIIiH, eXiMI3AiH OapibIK KeIIKTep XKyHeciHe KYpae e3repicTep Kepek. ONTKeH1
HAPBIK KaFJAibIHIA KOMIKTEP KbI3METIH CYpayIIbLIAPABIH OACTHI TaTa0bl, OJ1 TACKIMAIAY ABIH 211 YAKBITHIH/IA JKOHE
camaibl OPbIHIANYBI.

Kemikrep KbI3METIH YCHIHYIIBIIAD YVIIIH TACHIMATAAYIBIH «IS7 YAKBITBIHAA» JXOHE CAIAibl OPBIHAAIYBI
YIIiH SKBIDKBIMANBI KYPaMAAPABIH MapHIPYTTApbIHA TAJJay jKacam, KOJJAHBICTAFBI HOPMATHBTEPMCH IIAMAJaH
TBIC OOC TYPY YaKBITTAPBIH €CEIKE AJBII, COJI APKBUIBI KOCTIAPIIBI TAIICBIPMAHBIH TYPBHIC SKOHE HAKTHI aTKAPBLIYbIHA
JKOHE JIOTHCTHKAJBIK Ti30CKTiH OPBIHJANYBIHBIH CCHIMILTITIHIH apPTYBIHA KO KeTKi3y. COHBIMEH KaTrap KOIiKTiK-
JOTUCTUKANBIK >KYHEICPAiH >KETICHCYIILTITIMEH canackl3 OOIybl KOJiK TaChIMAJIAYBIHBIH IIBLIFBIHIAPBIHBIH 6CYIHE
OKee/l KOHE HAPBIKTAH IIBF I KAJTYbIHA COKTBIPAIBL.

Tyiiin ce3mep: TackIMangay MApIIPYThL XYK AifHAIBIMBL, KOIIK >KYHMECi, TachIMangdy MOJENI, XKYK OKCEJy,
KOJIIKTEp JKYHECIHIH KaybIMIACTBIFbL, JJOTHCTHKA, BIKIIAMIAY 6IMEMICPl, aBTOKOIK XKYPICI.
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"Kazaxckas aBTOMOOHIBHO-T0POKHAA akaaemus uM. JI. b. ['orvaposa, Amvarsl, Kaszaxcras,
*Ka3axCKast aKAICMIS TPAHCTIOPTA U KOMMYHHKAanuH umeHE M. Triabimmacsa, Anmmarsl, Kasaxcras,
*HanmOHANBHBIH TEXHHUCCKUH YHUBEpPCHTET, JHenp, YkpanHa

MOJAEJIUPOBAHUE JKCILTYATAIIUH
I'PY30BbIX ABTOMOBHWIEH B YCJIOBUAX KASAXCTAHA

Annortamusi. B TeueHne nocnemHero mecsarwietwsi Kazaxcran cran akTHBHBIM YYACTHHKOM MHPOBBIX HHTE-
TPAIOHHBIX MPOLIECCOB. Ba7KHBIM 37IEMEHTOM 3KOHOMHYECKOM HHTEIPALMH SABJLICTCH KAYSCTBCHHAS TPAHCTIOPTHAS
uH(ppacTpyKTypa, 00CCNCUNBAIONMIAA BHYTPCHHUE WM TPAH3HTHHIC IICPEBO3KU TPY30B H NMACCHKHUPOB, C BHICOKHM
YPOBHEM CEPBHUCHOIO 0OCITY KHBAHHU.

Hapsany ¢ akTmBH3anued MEKPETHOHATBHON M MEKIYHAPOJHOH TOPTOBIAM CTONb 3HAYHUTCIBHOEC YBCIMYCHUE
ABTOMOOMJIbHBIX NEPEBO30K BO MHOTOM OOYCIOBICHO OypPHBIMH IPOLECCaMH aBTOMOOMWIM3anuu. Tak Kak B pa3Bu-
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THH PHIHOYHOH MH(PPACTPYKTYPHI, PACIIMPECHUH BHYTPECHHCH M BHEIIHCH TOPTOBIHM BAXXHYIO POJb HTPACT aBTOMO-
OMIILHBIH TPAHCIIOPT.

BaskHeHmnM moka3areneM HHTETPHPOBAHMS TPAHCIIOPTHOH cucTeMbl PectryOimku Kazaxcran sBisercs panuo-
HAIIBHOC HCTIOJIB30BAHHME CYIIECTBYIOIMX TPAHCIOPTHBIX CETCH, peanu3anys MPEHMYINECTB HX reorpaduieckoro
PacTIONOKEHIS W KOMMY HUKAIIMOHHOH CITIOCOOHOCTH, 00CCTICYHBAIOIICH KPAaTUAWNIHH Iy Th CBPONCHCKUM CTPAHAM C
BocrounsiM u A3marckuM KOHTHHEHTaMH. HO 4T0OBI TpaHCTOpPTHBIE CHCTEMBI PecmyOnmkn Kak MOXKHO OBICTpee
PeoOPa3IICh B TPAHCIIOPTHBIC CHCTEMBI MHPOBOTO YPOBHS, HEOOXOANMO OCYIIECTBHTh KOMILICKCHYIO MOJCPHH-
3ALMIO BCEH TPAHCTIOPTHOM OTPACIIH.

IMepexox HA padOTY TO CHCTEME TOUHO-BO BPeMs» mOTpeOyeT 0oce rryOoKoro aHamu3a paboThl OABHKHOTO
COCTaBa HA MApHIPYTE, KOPPEKTHPOBKE CYHICCTBYIOIIMX HOPMATHBOB M YUCTA HMMCIOIIMXCS CBEPXHOPMATHBHBIX
MPOCTOEB, YTO MO3BOJIUT TOBBICHTH JOCTOBEPHOCTh M PEANBbHOCTH IIAHOBBIX 3aJaHWH, 4 B MTOTE 3TO NPHUBEICT K
TIOBBIMICHAIO HAJACKHOCTH (DYHKIMOHUPOBAHUS JIOTHCTHYECKON meimu. Tak Kak B PHIHOYHBIX YCIOBHSAX BAKHBIM
TpeOOBAHHEM MOTPEOUTEN TPAHCHOPTHBIX VCIYT SIBISICTCA CBOCBPEMCHHAS M KAYCCTBCHHASN JOCTAaBKa Tpys3a.
Henmocrarounoe pa3BUTHE JIOTHCTHYECKHX IPOTPECCHBHBIX TPAHCIIOPTHO-TEXHOJOTHUCCKUX CHCTEM IIEPEBO30K
TIPUBOJHT K YBEJIMUCHAIO TPAHCTIOPTHBIX PACX0J0B, CICIOBATEIBHO, K IIOTEPE PHIHKA.

KimoueBpie ciioBa: MapmpyT IEpEeBO30K, TPy30000pOT, TPAHCIIOPTHAS CETh, MOJCHb IIEPEBO30K, JIHICH3HU-
pOBaHWE, MOCTABKH TPY30B, HHTETPALMS TPAHCIOPTHOW CHCTEMBI, JOTHCTHKA, KPUTCPHH ONTHUMM3AIMH, MPOOET
aBTOMOOHIIA.
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