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Abstract. Optimization of the network of transformation centers is one of the conditions for
the effective functioning of the macro-logistic system. Acting as links in logistics chains,
transformation centers perform the most important functions of promoting material flows between
the elements of production processes, commaodity circulation and consumption. The article studies
and reveals the role of transformation centers, which implement the most important tasks of mutual
cooperation of trunk and local modes of transport. The stages of logistic approach in choosing the
variant of transformational centers location have been investigated. It has been determined that the
transformation centers, being the basis for the creation of macro-logistic transport and storage
systems of the corresponding level, perform the functions necessary to smooth the unevenness,
inaccuracy of production, consumption and modes of transport turnover. The logistic concept
which assumes the necessity of transformational centers as transport terminal complexes,
warehouse complexes to create positive results of interaction of factors characterizing optimization
of processes of advancement of material flows in logistic chains has been analyzed. The results
of the study showed that in maritime transport, the main factor in the development of transport
container terminals, as varieties of transformation centers - is the formation of complexes of means
of transportation of centralized systems of movement of goods. Currently, the system of container
transportation is among the most rational methods of technology and organization of multimodal
cargo transportation. The concept of this system is based on the fact that it is proposed to transport
cargo flows in a single cargo unit-capacity mixed modes of transport. In the conditions of
functioning of the local transformation center, in addition to the implementation of complex
logistical operations for the processing of material flows, operations for the development of
preparatory processes of products for production consumption in the end are performed. This
determines the representation of transport and warehouse systems of transformation centers as
varieties of flexible production and logistics systems.

Key words: transformation centers, material flow, transport and storage system, logistics
chain, container terminal, automated container terminal management systems.

Introduction. Topicality of the work. The stages of material flows advancement between the
elements of the processes of production, commodity circulation and consumption are provided by
the transformation centers of transport spheres, which are the most important links of logistic
chains. The specific weight of shipments between transformation centers of different levels
reaches 60~80% in the total amount of transportation. Stability of economy and economic
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relations, large technological capacities focused on optimization of transportation allow to develop
and, most importantly, to observe necessary modes and coordinated schedules of work, to establish
centralized operative management of material flows. Transformation centers of regional and local
levels are the basis for the creation of appropriate transport and warehousing systems.

The condition for the functioning of transformation centers is the possibility of their location
in the nodes of concentration of the main cargo flows of the city, district, region. World experience
shows that 40 to 60% of cargo is transported through the transformation centers of the local level,
and 70-80% of all cargo is transported through the regional transformation centers.

Interaction between the mainline and local transport is carried out through transformational
centers of the regional level. Interaction between local public transport and corporate
(departmental, individual) transport is carried out through local transformation centers [1,2].

As a rule, transformation centers for transformation of material flows have appropriate
systems of storage and processing, which are based on a complex of warehouse facilities.
Therefore, highlighting the most important elements of the material flow management systems,
they are called transport and warehouse systems.

Materials and methods of research. With the known parameters of the material flows
passing through the macro-logistic system (local, regional, etc.), the value of the total logistics
costs will vary depending on the location of the transformation center. The reason for this is the
direct dependence of the total transportation costs for the promotion of material flows from the
generating transformation center in the area to the destinations of material flows.

Figure 1 shows an illustration of the location of the transformation centers.

A - with one transformational center located on the outskirts of the district;
B - with two transformational centers located in places of concentration of consumers;
C - with one transformational center located in the center of gravity of demand for logistics
services.

Figure 1 - Options for the location of transformational centers in the service area:

If option A is chosen, one should be prepared for the fact that transportation costs for delivery
will be maximum due to the fact that the transformation center is located on the outskirts of the
district. If option B is chosen, which involves the presence of two transformational centers, as close
as possible to the places of concentration of consumers, in this case the transportation costs for the
promotion of material flows will be minimal. At the same time, the creation of an additional
transformational center in the service area will require significant investments and subsequent
operating costs, the total of which may significantly exceed the economic efficiency obtained from
reducing the radius of the vehicles' mileage. In all likelihood, option C, which provides for the
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location of the transformation center in the geographical center of the served area, will prove to be
the most attractive.

The logistic approach in selecting the option for the location of the transformation center
requires the following steps:

1. Conducting a study of the market conditions of logistics services.

2. Formalization of strategic goals of the logistics system (local, regional).

3. Development of forecasts of the state and parameters of material flows through a given
macro-logistic system. Forecasting of quantitative and qualitative parameters of inventories in the
logistics system, as well as in individual sections of the logistics chain.

4. Development of a conceptual material flow management system.

5. Drawing diagrams of the dislocation of material flows within the logistics system.

6. Determination of criteria and system of logistics service parameters with the establishment
of the lower bound. Development of a program for improving the logistics service to consumers.

7. Implementation of the choice of the option of the location of the transformation center.
The decision should be made on the basis of aspiration to minimize the reduced costs.

Warehousing facilities, between production and transport, transport and consumers, perform
the most important functions necessary to smooth the unevenness, inaccuracy of turnover of
production, consumption, functioning of modes of transport. Given this, in the processes of
promotion of the material flow through logistics chains, the presence and functioning of
transforming forms and parameters of material flows, which provides for the presence of
warehousing at the macro-logistic level [3,4].

The logistic concept assumes the necessity of location and establishment of transformation
centers as transport terminal complexes, warehouse complexes of universal purposes of branch,
regional systems of warehouse processing from the point of view of the system approach to create
the effect of amplification of positive results of interaction of factors characterizing optimization
of processes of advancement of material flows in logistic chains. This system approach acts as the
main criterion for the implementation of unified strategic objectives of macro-logistic systems of
any level.

Solutions to the problems of establishing and determining the rational ways of dispersal of
transformation centers are performed in the presence of several consumers of material flows. With
regard to the application of transformation centers, representing flexible production and logistics
systems for the transformation of material flows, it is necessary to fulfill the conditions of presence
of flow processes with the observance of system integrity of objects, which implies the union into
a single logistics system of consumers of material flows and transformation centers, implemented
in the form of a planned-organized set of elements of flow processes that form a micrologistic
system. This unification involves organizational, economic, technological and technical
integration of the structural components of the flow process on the principles of implementing
common goals [5].

The results of the study. Transformation centers, being the most important links in logistics
chains, are concentrated in the nodes of the main cargo flows and should focus on the formation
of material flows through the mainline transport. The main function of the transformation centers
of the regional level is the realization of mutual cooperation of trunk and local modes of transport.
The functions of the local transformation centers are the implementation of mutual cooperation of
local common-use transport and corporate transport.

In accordance with the demands of consumers, the modern conditions of development of
market relations dictate the insufficiency of using only the direct functions of transformation of
material flows.

In the conditions of functioning of the local transformation center, in addition to the
implementation of complex logistical operations for the processing of material flows, operations
for the development of preparatory processes of products for production consumption in the end
are performed. This determines the representation of transport and warehouse systems of
transformation centers as varieties of flexible production-logistic systems [6,7].
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On water transport, the decisive factor in the development and formation of transport
container terminals, which are variations of transformation centers, was the formation of
complexes of means of transportation, centralized systems of cargo movement. In modern
conditions of development the system of container transportation is currently one of the effective
methods of technology and organization of mixed cargo transportation (fig.2). The concept of this
system is formed in that it assumes the transportation of cargo flows from the initial to the final
points in a single cargo unit-capacity (container), transferred in the transshipment areas from one
mode of transport to another.

Cargo arrival at the terminal

h 4

Unbundling zone, cargo sorting |, Picking area, cargo grouping

v 1 v 1

Port warehouses of the terminal

:

Shipment of cargo from the terminal

Figure 2 - Transport port container terminal in the role of transformation center

The essential difference between transport port container terminals and transport and
warehouse complexes is the presence of light functional operations along with the use of
automated container terminal management systems (ACTMS) in transport activities. This
automated management complex significantly reduces the narrow issues of production
management, which are characteristic of traditional methods of organization in transport and
provides:

- preparation, cumulation, processing and transfer of operational information on container
cargo flows;

- the establishment of a database of: shippers, consignees, cargo flows;

- reviewing the presence and handling of containers (factors for idle containers, commercial
container rental operations, diagnosis and formation of container units for repair);

- search activities in cases of search for lost containers.

The operation of automated container terminal management systems (ACTMS) in the
production structure of port container terminals provides a significant reduction in the stages of
cargo delivery, reducing downtime of rolling stock, accelerating the turnover of container units

[8].
The throughput capacity of a port container terminal is determined by the formula:
Ppr = 24 XE, X Ktech (m / day) @

where: E, - freight rate;
Ktech - Ship's technical operation factor.

Eﬂ = Nyx P3 (2)

where: N, - number of mechanized installations on the sea cargo pier;
142



YESSENOV SCIENCE JOURNAL Ml (46)-2024 /// YESSENOV SCIENCE JOURNAL 2024, Vol.46 (1)

P,. - operating capacity of one mechanical unit.
Py =Pux Tyl Tom 3)

where: P, - average technical capacity of one unit;

Tyr - Operating time per shift (6.5 hours);

Tom - Work shift duration (8 hours);

The calculated need for container terminal berths is determined by the formula:

No = Qmec /30deanymethZan (4)

where: Qmec. - estimated maximum cargo turnover of the quay front, t/month;

Puaay. - intensity of loading and unloading operations, t/day;

Kmet. - the coefficient of utilization of the berth operating time budget for meteorological
reasons in the month of highest operation;

Kian. - the index of occupancy of berths by ship handling during the month.

Dominant in the conditions of production and logistics systems for the transformation of
material flows at the modern stages of development are transformational centers of universal
forms, performing processing in addition to container and other inflows of material flows. These
transformation centers are inherent in the transport hubs serving the cargo flows of various
nomenclatures of multi-branch purposes [9,10].

Under the conditions of non-implementation of the logistics concept, the conducted research
on the associations of transport and warehouse systems and productions, demonstrate the presence
of the logistics concept at the macro-logistic levels. This optimizes operations on the establishment
of effective routing schemes for the movement of cargo flows; the formation of rational volumes
of consignments and accurate in time performance of the temporary norms of delivery of cargo
flows.

Conclusion. Transport port container terminals, as varieties of transformation centers for the
transformation of material flows are the most important links in logistics chains and, acting as
flexible production and logistics systems for the transformation of material flows, form the basis
for the creation of macro-logistic transport and storage systems of corresponding levels,
performing the most important tasks of implementing mutual cooperation of main and local types
of transport.
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Taovinos A.Y.Y, Cyiteyosa H .B.', Huy-Tuan Pham?
YII Ecenos amvindaser Kacnuii mexnono2usnap jcane uHICUHUPUHS YHUBEPCUMENt]
Axmay ., Kazaxcman
2Xo IIIu Mun mexnono2uanwix sxcane 6iniv 6epy ynusepcumemi, Boemuam
KOJIK-JTOTUCTUKAJBIK )KYWUEJEPAETT TPAHC®OPMAIUSIBIK
OPTAJIBIKTAP/bBIH ’K¥YMbBIC ICTEY TUIMAIJVIIT'ITH BAFAJIAY

Anodamna. TpaHchOpMaIUSIIBIK OPTAJIBIKTAP KENMICIH OHTAWIaHIBIPY MaKpOJIOTHUSIIBIK
JKYHEHIH THIMII >KYMBIC ICTE€YIHIH IIApTTapbIHBIH Oipi Oosibim TaObutanbl. JIOTHCTHUKAIBIK
Ti30eKTepiH OybIHIAPHI PETIH/IE OPEKET €Te OTHIPHIIN, TPAHCPOPMALUSIIBIK OPTATIBIKTAP OHIpIC,
Tayap aiHaJgbIMbl OHE TYTHIHY NIPOLECTEPIHIH 3JIEMEHTTEpl apachlHIarbl MaTepUaIbIK
arpIHAApAbl 1ITEepPUIeTYAIH MaHBI3Abl (PYHKIMSIIAPBIH OpBIHIANWAR. Makanana MarucTpalibIbIK
JKOHE JKEPriuTIKTI KOJiK TYPJEpiHIH e3apa BIHTHIMAKTACTBIFBIH JKY3€T€ acChIPyABbIH MaHbI3/IbI
MIH/IETTEpiH JKY3ere achlpaThblH TPAHC(POPMALHUSIIBIK OPTATBIKTAPABIH POJIl 3ePTTENIMN, allblIIbL.
TpanchopMalUsiIbIK OpTATBIKTapAbl OPHAIACTBIPY HYCKACBIH TaHJAy Ke3iHAE JOTMCTHKAIIBIK
TOCUIIIH  Ke3eHuepi 3eprrenni. TpaHchopMamusulbIK — OpTajbIKTap THICTI  JeHreieri
MaKpOJIOTHSJIBIK ~KOJIIK-KOMMa JKYHeNlepiH KypyFa Heriz 0o1a OTBIPBIN, ©HIIPICTEPiH,
TYTBIHYJIAPIbIH, KOJIK TYPJEPiHiH KYMBICHIHBIH OipKeJIKi 000pOCTIriH, AJCI3AIKTEpiH TericTey
YIIH KaXeTTl (YHKIUSUIApAbl OPBIHIAWTHIHBI aHBIKTAIABI. JlOTHCTHKANBIK Ti30eKTeperi
MaTepUaNbIK  aFbIHAAPABl  UITepUIeTy  MPOLECTEPiH  OHTAWIAHABIPYABl  CHUIIATTANUTBIH
dakTopiapabiH ©3apa OpEKETTECYiHIH OH HOTWIKEIEpIH jkacay VIIiH TpaHChHOPMAIUSIIBIK
OPTAJBIKTAP/bl KOJIKTIK TEPMUHAIABIK KEUICHJEp, KOoWMa KEUIeHJepl PeTiHAE KaJbINTacThIpy
KOKETTUIITH OOJKANUTHIH JIOTUCTHKAJIBIK TYKbIPhIMIaMa TaJIJIaH bl. 3epTTEY HOTIKEIEPl TeHI3
KOJIIriHAe TpaHC(HOPMALUSAIBIK OpPTANBIKTApABIH COPTTApbl PETiHAE KOJIKTIK KOHTEHHEpIIiK
TEepMHUHAIAAPbI TAMBITYABIH HET13T1 (PaKTOPBI AKYKTEPl TaChIMa1ayAbIH OPTaIbIKTaHIbIPbLIFaH
KYHeNepiH TachIMalaay KypalapblHbIH KEHICHICPiH KaJbIITACTBIPy OOJBIN TaOBUIATHIHBIH
kopceTTi. Kazipri yakpITTa KOHTEHHEPNIK TachIMallay >KYHeci MYJIbTHMOJAIbIBI JKYK
TaCBHIMAJIBIHBIH TEXHOJIOTHICH MEH YHBIMIACTHIPBUTYBIHBIH €H YTBIMBI 9icTepiHiH Oipi Ooubimn
Tabbutanel. by KyHeHIH TyYXKbIppIMIaMachl Oip JKyK OipiiriHjue-apajiiac KeJliK TypJepiMeH
CBIMBIM/IBUTBIKTA KYK AaFbIHAApPBIH TachbIMaljay YCHIHBUIFAHBIHA HeETi3AenTreH. JKeprimikTi
TpaHCcPOPMAIUSUIBIK OPTAIBIKTHIH JKYMBIC 1CTEY1 KaFdaiiblHa MaTepHalblK aFbIHIApAbI KailTa
eHJey OOWBIHIIA JOTMCTUKAIBIK OIepalysiap KeIeHAEpiH icKe achlpylaH 0acka, ©HIMHIH
OHIIPICTIK TYThIHYFa NAaWBIHIBIK MPOIECTEPIH d3ipiiey OOMBIHINA OTepalusiap akplp COHBIHIA
opbIHAaNaAbl. byn TpaHCPOpMaLUMSIBIK OpPTAIBIKTApAbIH KeJNK-KOoiMa >KyWenepiH HKeMi
OHTIPICTIK-JIOTUCTUKAIIBIK KYHEIEePAIH TYpJepl PETIHE YCHIHY bl AHBIKTANIBI.

Kinm co30ep: TpanchopMalusIbIK OPTAIBIKTAP, MATEPUAIIBIK aFbIH, KOJIIK-KoiMa xKyiieci,
JIOTUCTUKANBIK Ti30€K, KOHTEHHEpIIK TEePMHHAJ, KOHTEHHEPIIK TEPMUHAIIBI OacKapyIblH
ABTOMATTaHBIPBUIFAH XKYHeepi.
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Taowinoe A.Y.Y, Cyiteyosa H .B.', Huy-Tuan Pham?
YKacnuiickuii ynusepcumem mexnonoauii u unocunupunea um. I Ecenosa
2. Akmay, Kazaxcman
2Xo IITu Mun mexnonocuueckuii u obpazosamenvhulii yuugepcumem, Boemuam
OLHEHKA YOPEKTUBHOCTHU ®YHKIHIMOHUPOBAHUA
TPAHC®OPMAINMUOHHBIX HEHTPOB B TPAHCITIOPTHO-JIOTUCTUHYECKHUX
CUCTEMAX

Annomayua. OntuMusanusi ceT TpaHCHOPMAIMOHHBIX IIEHTPOB SIBISETCS OJHUM W3
ycioBuit 3¢GeKTUBHOTO (YHKIIMOHHUPOBAHUS MAKPOJIOTUCTHUECKOM CHCTeMBl. BricTymast B ponu
3BEHbEB JIOTMCTUYECKUX Liened, TpaHC(HOpPMALMOHHBIE LEHTPHl  BBHIMOJHSIOT Ba)kHeHIne
(GYHKIIUHM TIPOJIBMKEHUS MAaTEPHATLHBIX TTOTOKOB MEXIY JIEMEHTAMH MPOIECCOB MTPOU3BO/ICTB,
TOBapHBIX OOpameHnii W ToTpedneHuil. B cratbe wuccnemoBaHa ©W  PAacKpbITa POJIb
TpaHC(QOPMAIIMOHHBIX IICHTPOB, PEATM3YIONUX BaXHEHIME 3aJad4d 10 OCYIIECTBICHUSM
B3aMMHOI'O COTPYJHHYECTBA MaruCTPAJIbHBIX U JIOKAJBHBIX BUIOB TpaHCHOPTOB. MccnenoBaHbl
dTambl JIOTHCTHMYECKOTO TOMXOJa TPU BBHIOOpPE BapuUaHTa pa3MEIICHUs TPaHCHOPMAIIMOHHBIX
neHTpoB. OmpeneneHo, 4YTo TpaHC(HOpPMAIMOHHBIE LIEHTPHI, SBISAACH OCHOBOW JUISl CO3JaHUMN
MaKpOJIOTUCTUYECKUX TPAHCIIOPTHO-CKIIAJICKMX CUCTEM COOTBETCTBYIOIIETO YPOBHS, BBIOIHSIOT
byHKIIME HEOOXOJAMMBIC IO CrIQKHBAaHUSIM HEPABHOMEPHOCTEH, HETOYHOCTEH 000pOTOB
IPOM3BOJICTB, NOTpeOsieHul, (YHKIMOHMPOBAHUI BUIOB TpaHcmnopra. llpoaHanusmpoBaHa
JIOTUCTHYECKAsI KOHIETIIHS, MpeInoJiararomnas HE00X0IMMOCTD CTaHOBJICHUS
TpaHC(OPMAIIMOHHBIX IIEHTPOB B KAa4eCTBE TPAHCHOPTHBIX TEPMHHAIBHBIX KOMILJICKCOB,
CKJIQJICKUX KOMILJIEKCOB JJisi CO3JaHUS  TOJIOKHUTEIBHBIX pPE3yJbTaTOB B3aUMOJICHCTBUS
($akTOpOB, XapaKTEPU3YIOMIUX ONTUMH3AIUIO TIPOIIECCOB MPOIBUKEHUI MaTEPUATBLHBIX TTIOTOKOB
B JIOTUCTHYECKUX LensixX. Pe3ynpTaThl McCeqoBaHUS MOKa3alH, YTO Ha MOPCKOM TPaHCIIOPTE,
OCHOBHBIM  (DakTOpOM  pa3BUTHS  TPAHCIOPTHBIX  KOHTEWHEPHBIX TEPMHHAJIOB, Kak
pa3HOBUIHOCTEH TpaHC(HOPMALIMOHHBIX IEHTPOB - ABJIsIETCS (POPMHUPOBaHHE KOMIUIEKCOB CPE/CTB
TPAHCIOPTUPOBKH IIEHTPAIM30BAHHBIX CHUCTEM IE€peMelIeHus Tpy30B. B Hacrosiee Bpems
CHUCTEMa KOHTEMHEPHBIX MEPEBO30OK BXOJUT B YUCIO Haubojiee PallMOHANbHBIX METOJOB IO
TEXHOJIOTMM W OpPTraHM3alMyd MYJIbTUMOJAIbHBIX TI'py30I1epeB0o30K. KOoHIENUUs 3TOW CUCTEMBI
MOCTPOEHA HA TOM, YTO MPEIJIOKEHO TPAHCIOPTUPOBAHUE TIPY30MOTOKOB B €IMHOI Tpy30BOM
€MHHIIC-eMKOCTH CMEIIaHHBIMH BHUIAaMH TpaHcmopTa. B  ycnoBusx (QyHKIMOHUpPOBAHUS
JIOKQJIbHOTO TPaHCQOPMAIIMOHHOTO IEHTPa KpPOME pealin3alMii KOMIUIEKCOB JIOTUCTUYECKUX
oreparuii mo nepepaboTKkaM MaTepUaIbHBIX MOTOKOB BBIMIOIHSIOTCS OINEpAlMH MO pa3paboTke
MOJTOTOBUTENBHBIX MPOIECCOB MPOAYKIHUU K MPOU3BOJACTBEHHBIM MOTPEOIECHUSIM B KOHEYHOM
uTOore. DTO OMpEeNeNseT MPEICTaBICHUE TPAHCIIOPTHO-CKIAJCKUX CUCTEM TPaHCHOPMAIIMOHHBIX
LEHTPOB B Ka4eCTBE Pa3HOBUAHOCTEHN TMOKUX MPOU3BOICTBEHHO-IOTUCTHUECKUX CHCTEM.

Knrwouegvte cnosa: TpancpopMalmoOHHbIE EHTPBI, MAaTEPUANBHBIA MTOTOK, TPAHCIIOPTHO-
CKJIaJICKasi CUCTeMa, JIOTUCTUYecKasl Lelb, KOHTEHHEPHBI TepMHHAJ, aBTOMAaTU3HpPOBaHHbBIE
CHUCTEMBI YIIPaBIECHUS KOHTEMHEPHBIM TEPMUHAIOM.
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