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KAZGOR Kobanay axkademusicol, Anmamet Kanacwei, Kazaxcman Pecnybnuxacoi

KP 2KOFAPTBI OKY OPBIHIAPBIH/JIA K¥PbIJIBIC CAJIACBIHBIH
MAMAHJIAPBIH BIM-JII KOJITAHYFA BAMJIAHBICTBI CAITAJIBI
OPI KEHIEH/I JASPTAYIbl YUBIMJIACTBIPY MOCEJIEJIEPI

Maxanaoa KP sicozapevt 0Ky opbiHOapblHOa KYPuLiblC CANACLIHbIE, MAMAHOAPbIH CANAbl, KeuieHOl
daspray macenenepi Kapacmulpoli2at. By — Ka3aKkcmanowbl KOMNAHUALAPOA AKNAPAMmMbLK, MOOe10eyOiH
(BIM) 3amanayu mexnonocusnapoin eHeizy Hcoli0aMObIebIHA, Mep3iMine JiCaHe Canacvlia mikeneil acep
ememin Heeizei Macenenepoiy 0Oipi. Bakaniaspiap MeH MAUCmMpanmmap YuliH, COHOAU-AK HCO2APEbl
OinimHen xetlinei kaciou 6inim 6epyee apnanvin ¥aviopumanus men Peceiioe Kondanvliamein macinoep
MeH Dagdapramanapea KvlcKawa wony acacanovl. Kazaxcmannviy dcozapevt oKy opvinoapvinoa BIM-
Jrcobanay 6azpimelnOa  Kaoprapobl Oaspiay cyuecine cana, madcipubece 6ae0apiaH2an macin
yewinbL0bl. Ocvl makanaoa bepineen ycoinvicmap BIM-0i konoauwin scypeen mamanoapowly nikipiepin
ecxepin Kypwiagan. Caynem dicane KYPulIbic OKY OpbIHOapbl Mel OelindiK axynomemmepoe OKblnyObll
YCHIHbLIEAH YCHIHLIMOAPbL MeH 20icmepin macipubede KOIOaHy HaIMUNCeCiHOe KYPbliblC CANACl HCAHA
mananmapaa OatiblH Hco2apsl GLIIKMI MAMAHOAP MeH 6acKapyubLiapea ue 60aaobl.

Tyiiin co30ep: aknapammuii moodenoey mexronozusiapsl, BIM 6otivinua kaciou kaopiaposl 0atibiH-
0ay, BIM-meneoocepi, BIM-ytinecmipywici.
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CONSIDERATIONS ON THE ORGANIZATION OF HIGH-QUALITY
AND COMPREHENSIVE TRAINING OF THE CONSTRUCTION INDUSTRY
SPECIALISTS IN HIGHER EDUCATIONAL INSTITUTIONS OF THE REPUBLIC
OF KAZAKHSTAN RELATED TO THE APPLICATION OF BIM

The article outlines the issues of high-quality and comprehensive education for specialists of the
construction industry in the universities of the Republic of Kazakhstan. This is one of the key problems
which directly affects the speed, timing and quality of implementation of Building Information Modeling
(BIM) technologies for companies based in Kazakhstan. A brief overview of existing approaches and
programs for bachelors, undergraduates, as well as post-professional education, used in the UK and in
Russia, was carried out.

New practice-oriented approach to the Specialists Training System in the field of BIM in higher
educational institutions of Kazakhstan is proposed. The suggestions presented in this article are
formulated considering the opinions of practicing BIM specialists. As a result of the practical application
of the proposed recommendations and teaching methods in architecture and construction universities
and specialized faculties, the construction industry will receive highly qualified specialists and managers
prepared for the new realities.

Keywords: Building Information Modeling (BIM) technologies, professional BIM training, BIM
education, BIM manager, BIM coordinator.
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ENSURING OBSERVABILITY AND CONTROL OF BUSINESS PROCESSES
IN THE EXISTING LOGISTICS SYSTEM IN KAZAKHSTAN

In all economic and production-technological areas (or processes), business processes are the main
objects that unite everything that is related to the achievement of the goal. Designing business processes is
an important step that reflects a subjective view of the actual processes in the organization.

The activity of a warehouse, like the activity of any enterprise, consists of a set of external (supply,
work with customers and suppliers) and internal (marketing, technological process, etc.) processes.

The main warehouse processes are:

— Acceptance of cargo to the warehouse;

— Placement and storage of cargo,

— Complete set of cargo,

— Shipment of sets of cargo.

Each of these processes can be investigated and solved as a separate problem.

In this paper, we will investigate and find ways to automate the business tasks of the business processes
for fulfilling applications, the processes of receiving, placing, picking and shipping goods to customers.

This paper discusses the principles of the theory of automatic control in relation to the business
processes of logistics, allowing to ensure observability and control of the business process without human
participation. To create such a system, it is necessary that the control object functions effectively. Therefore,
it is necessary first to design a business process that meets the requirements of efficiency and then it must
be automated, so that the controllability and observability of the system is even higher.

Keywords: digitalization of processes, observability, controllability, business-process.

Introduction. Each of the enterprise systems requires the organization of interaction
with the warehouse system at the main points of cargo movement. In practice, the number
of points of contact between systems and the complexity of integration largely depends on
the specifics of the industry of the enterprise, the organization of its business processes and
the principles of working with cargo in the system.

Let’s say a warehouse has a cargo picking area where the goods are assembled. Various
integration options are possible, depending on how the system takes into account the loads
and whether it takes them into account in principle. For example, the system reflects the fact
that the cargo was assembled. In this case, the integration of systems will have to reflect the
movement of components and kits at all stages of the warehouse technological process.

When designing an integration between systems, it is also important to know how the
unit of measure is taken into account in the system. Often in the system, all work is carried out
in terms of minimum units - for example, pieces. At the same time, for a warehouse system,
you need to know the remainder of the cargo exactly in the context of all available units -
boxes, boxes, packages, etc. This allows you to significantly optimize warehouse operations.
Despite the possible discrepancy in the principles of cargo accounting, the interests of both
systems should be taken into account in the process of developing integration.

* E-mail koppecnionaupytoiero apropa: kakim-aigerim@mail.ru
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Despite the diversity of companies and their specifics, there are several main points of
contact between systems that should be present in any integration scheme. These include
acceptance of cargo, selection and shipment of cargo, inventory (or arbitrary reconciliation
of balances).

The system can transfer all of its functionality via web services. Web service definitions
are defined in the configuration tree and made available to other systems by publishing them
to the server.

Any system can access the service, just as the proposed system can access the web
services of other manufacturers.

The SOA architecture is based on a service manager that performs the following
functions:

— Management of connections with infobases;

— Support for WSDL service;

— Implementation of the SOAP protocol, serialization of messages, calling the
corresponding service.

The integration of a warechouse management system and an enterprise system can be
done in different ways.

The following integration mechanisms exist [1]:

e Integration through the OLE mechanism, which allows the corporate database and the
warehouse management system to embed or link data created in one of the databases into a
document and / or reference created by another database.

e [ntegration through the use of SQL capabilities.

e Integration on the principle of “one window”, when the functionality of the corporate
system and the system of accounting and warehouse management are combined into a
common information base.

e Integration on the basis of file exchange between the office of the enterprise and the
warehouse.

The decision on the choice of one or another method of integrating the accounting
and warechouse management automation system should be made based on the specifics
of the enterprise information system, the territorial location of the integrated objects, the
characteristics of the enterprise’s business processes, the stored cargo, and warehouse
personnel.

Research methodology. There are two ways to automate business operations of business
processes, one with human participation, the second without human participation. Moreover,
it is clear that in the first case, it is sufficient to provide a human-machine interface, then in
the second case it is necessary to provide:

e observability by supplying or installing the sensor or sensors;

e controllability by means of supply or installation of the executive body (s) (a working
control body).

To make it controllable, it is required for this operation to develop control systems or
regulators according to a certain law, for example, P, D, I, PD, PI, PID, which can (these
control laws) be implemented.

To ensure observability and controllability of the business process, we will use the
concept derived from management theory, i.e. control circuit. It defines and describes the
boundaries of regulation of the operation of the control object.
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The platform implements these control loops and contains the necessary components
for this: a controlled system (control object), control actions, etc.

Feedback is the impact of control results on the process of this control, or, in other
words, the use of information coming from a controlled object (Figure 1).

X Controlled system &) 5
Control system !
Feedback
channel

Figure 1 — A feedback control loop

In this regard, an approach based on the implementation of self-organization procedures
in the system is being updated, which provides automatic adjustment of the structure and
parameters of the system in conditions of a changing internal and external environment
of functioning. The possibility of synthesizing organizational, technical, and technological
objects by the example of the functioning of living organisms at the level of scientifically
grounded knowledge was described by N. Wiener [2]. The idea of self-organization was
very fruitfully developed by J. Saridis for the sphere of technical sciences, who introduced
the concept of structurally and parametrically self-organizing systems [3]. In the first case,
self-organization arose because of managing the combined structure of the object and the
control system, in the second it was a consequence of the optimal combination of system
parameters.

The attempt was made transfer this conceptual apparatus into management theory by
Slyusar Yu.B [4]. He showed that in the process of functioning of a complex economic
system (CES), the effects of structural and parametric self-organization can be distinguished
in the same way.

By creating systems with negative feedback (Figure 1), under certain conditions, we
can obtain such a new quality of the system as stability of functioning, which consists
in stabilizing (adjusting) the values of the studied indicators within the level set by the
decision maker. The fundamental point in the use of positive and negative feedbacks
is the fact that only their joint application and interaction can create the effect of self-
organization.

Thus, the controllability of the business process is achieved by introducing a control
loop. Moreover, first, the strategic process of the control loop, which is the beginning of
the control process. Therefore, to give the BP a managerial property, we will introduce the
concept of a strategic process.

The strategic model constitutes the strategic level of business process management,
which is designed to design, before completing the task by business processes, the content
and structure of the business process based on the current situations that have arisen in the
production environment, i.e. in a business process environment.
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In all local problem areas of logistics, the strategic business process model determines
the option of joint execution of specialized processes based on the current situations in
production before the business process. The variant of joint execution of operations of
specialized processes can be different, for example:

— first, the administrative operation (or decisions) in the current situation St(1) must
carry out a set of personnel for the execution of all operations of the business process,
and then organizational operations (for example, the distribution of functions between
personnel for the entire BP) for all technological operations will determine the operations
of organizations, and management operations is appointed and leads management based on
the organizational structure and composition;

— and in a different current situation, St(2) must carry out a set of personnel for each
operation before its execution, these actions are performed for each operation separately,
and then organizational operations (for example, the distribution of functions between
personnel for the entire BP) for the current technological operations will determine the
operations of organizations and lead management based on the organizational structure and
composition.

Each local or global business process is a set of operations, given the initial
situations of the problem area, the execution of which, in a certain sequence, leads
to the goal. At the same time, operations are heterogeneous, diverse: strategic,
administrative, organizational, managerial, technological, providing resources, etc.
Another important feature of the business process is that diverse operations such as
administrative, organizational, technological, depending on situations in the problem
area, can be performed in different sequences. It defines the operations of business
process strategies [5-6].

If these operations are grouped according to their nature, which can be performed in
parallel with the coordinated operations of different groups, then it is possible to organize
separate processes from separate groups of operations. And then their coordinated execution
of operations of different groups gives the same result as with the mixed execution of these
operations as part of a business process.

Research results and discussion. Any BP is a set of operations, given the initial
situations of the problem area, the execution of which, in a certain sequence, leads to the
goal, i.e. any business process runs linearly.

But a linear process cannot be resistant to external factors and influences, since the
impact of the administrative process (management, process owner) must be taken into
account, i.e. there must be a process correction in manual mode [7-8].

Before applying the theory of automation to logistics business processes, let’s define
what is the object of control, the control system, etc.

Control object (CO) - an object is both a business process and its components. In this
case, CO means special technological BP (operations), which include actions performed on
the material flow (loading, unloading, transportation, storage, reloading with replacement
of transport, acceptance, and release of cargo, etc.)

Since the process of accumulating operations is the accumulation of goods and
information, the transfer function of the CO is an integrating link, that is, considering the
presented data, we can accept the CO in the form of an integrator.
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Under the subjects of control, we consider the rest of the special processes that determine
where and why the process is moving. Moreover, the subjects of control must have the
initial information to carry out a control effect on the control object:

— Regulator - a link that monitors the state of the CO and generates control signals.
Since the role of control and monitoring of the process in the BP is performed by the owner
of the process, as well as by administrative workers, it is proposed to use organizational
special processes as a regulator.

— The executive mechanism (EM) is a link that directly affects the CO while changing
the material and information flows that go to the CO.

Here we will consider special processes: management of technological operations,
procurement processes and recruitment processes.

In addition to these links of the contour, information on the actual state of the object
must be considered without fail. In this case, feedback is applied, which allows you to
correct the behavior of the CO.

Since the blocks: CO, EM and sensors are links with unchangeable coefficients, we can
regulate the parameters of the system only with the help of the regulator block, which must
be assigned a regulation law [9-10].

A business process is satisfactorily completed if it was completed in a fairly short time
frame and with a slight overshoot. To calculate the coefficients of blocks in MATLAB using
the Simulink package, a feedback loop was built, and constant coefficients were selected
experimentally. Also, an experiment was carried out on the regulator block using P, PI, PID
regulation laws to identify the most suitable regulation law. As a result of the experiment,
the simulation graphs shown in Figures 2-4 were obtained.

Figure 2 — Simulation graph of the AS in MATLAB, with a controller
(proportional control law)
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Figure 3 — Graph of AS simulation in MATLAB, with a controller
(proportional-integral control law)

Figure 4 — Graph of AS simulation in MATLAB, with a controller
(proportional-integral- differential control law)

As can be seen from the graphs with P-regulation, the process takes less time (in the
P-controller, the maximum amplitude is reached at the time tmax = 6.2s, in the PI-controller,
the maximum amplitude is reached at the time tmax = 9.1s, in the PID-controller, the
maximum amplitude is reached at time tmax = 10 s), but this is compensated by the large
process fluctuations. The smallest oscillation is with a PID controller, therefore, depending
on the flow of applications, a change in the regulation law from PID to P and vice versa should
be ensured. The hybrid system has the advantage of being able to cope with disturbances in
the power supply unit in a dynamic mode, with continuous execution of the process under
the influence of external factors, in a short time and with minimal overshoot.
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Conclusions. As a result of the research done, a description of the logistics processes (in
particular, warehouse processes) was carried out and a computer simulation of the process
was carried out. As a result of the work, data were obtained on experiments with different
types of regulators. During the experiment, it was revealed that when automating business
processes, it is better to use a combined system with a regulator switch. Moreover, with a
large queue of applications, the process should be executed with less time, respectively, by
the P-controller, and when the queue of applications is not full, then the PID controller can
be used.
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P. K. YCKEHBAEBA, A. A. KYAH/IbIKOB, A. K. BOJIIIIHBAEBA

Xanvikapanvix aknapammoix MexHoN02UALAp YHUsepcumeni,
Kasaxcman Pecnybauxacol, Aimamol K.

KA3AKCTAHJIAFBI BAP IOTUCTHUKA )KYWUECIHAEI'T
BU3HEC ITPOLUECCTEPIHJAE BAKBIJIAY IBIJIBIKTBI )KOHE
BACKAPYJIbl KAMTAMACBI3 ETY

bapnvix sxonomukanvix scone OHOIPICMIK-MEXHONOUAILIK CAlaIapbliHda (Hemece npoyecmepoe)
OusHec-npoyecmep - MaKcamxa sHcenmy yulin Oapivlk HapceHi Oipikmipemin Hecizei obvekminep 60bIN
mabwiLiaowl. Busnec-npoyecmi xcobanay - OYn Yublmoazsl HaKmvl npoyecmepoiy cyobekmueni KopiHicin
Kepcememin Manbl30bl KAOAM.

Kotima gvismemi kes-xenieen KaCINOPLIHHBIY KbI3MeMI CUAKMbL CoIPMKbLL (H#abObIKMAy, mancolpbic
bepyutinepmen Jdeane HeemKIZyuiiepmeH HCYMbIC HCYPeizy) dHcane IWKi (MApKemuHemix, mexHoI0SUsIbIK
npoyecc xcane m.0.) npoyecmep HCUbIHMbIZLIHAH MYPAOb.

Kotimanwiy neeizei npoyecmepi:

— JICYKMI KOUMA2a Kabwlioay;,

— JICYKMI OPHANACBIPY JHCIHE CAKMAY;

— JCYKmMepOi HCunay;

— JICYK IHCUBIHINBIELIH JHCOHENMY.

Ocvl npoyecmepOily IPKANUCHICHIH JceKe-JiceKe 3ePmmen Jicane weutyee 601a0bl.

Byn oicymvicma 613 eminimoepoi opwinoay yuin OusHec-npoyecmepoiy OUsHec manculpmaidpbiy,
mayapnapovl Kadwvlioay, OPHALACMBIPY, JHCUHAY JHCOHE MYMBIHYWLLIAPA HCOHETNY NPOoYedypaiapbii
3epmmen, agmomMammanoblPamyl3.

Byn oicymvicma noeucmukanviy Ousnec-npoyecmepine KamulCmbl agmomammul backapy meo-
PUACHIHBIY NPUHYUNEP] MAIKLLIAHAObL, OYN A0AMHbBIY KAMbICYbIHCHI3 OU3Hec-npoyecmiy 0aKbliaybl
MeH 6acKapybli KaMmamacelz emyee MyMKinoik 6epedi. Mynoatl scyiieni Kypy ywin dackapy obwvexmici
muimoi srcymovic icmeyi Kaxcem. COHOLIKMAH A8MOMAMMAHObIPbIYObL OACMAMACIMAH, ATLObIMEH MUIMOLNIK
Mananmapvina calKec Kelemin busnec-npoyecmi Jdcobanay Kasicem, coHOa JCYUueHiy OaKbLianybl MeH
backapyvl 00awn 0a sHco2apsl 0apexcede HCypeoi.

Tyitin ce30ep: npoyecmepoi yuppranovipy, 6GAKBLIAHAMBIHOLIK, OACKAPLLIAMBIHObIK, OU3HeC-
npoyecc

P. K. YCKEHFAEBA, A. A. KYAH/IBIKOB, A. K. BOJIIIIUBAEBA

Mesicoynapoousiii ynueepcumem uHGOPMAYUOHHBIX MEXHOLO02UL,
Pecnybnuxa Kasaxcman, e. Anmamol

OBECIHHEYEHUME HABJIOJAEMOCTHU U YIIPABJIAEMOCTHU
BU3HEC-IIPOIIECCOB B JIEVCTBYIOHEI CUCTEME JIOTUCTUKH
B KABAXCTAHE

Bo 6cex sxonomuyeckux u npou3so0CmEeHHO-MEXHOI02UYeckux cepax (unu npoyeccax) ousmec-
npoyeccul A6IAemcsi OCHOSHLIMU 00bEKMAMU, 00bEOUHAIOWUMU 6Ce, YMO UMeen omHoueHue K 00Cmu-
Jrcenuio yenu. Ilpoexmuposanue Ou3HeC-npoyeccos AGIACMCs 8ANCHLIM WASOM, 0Modpascarwum cyov-
EeKMUBHOE BUOEHUE PEANbHO CYUWECMEYIOWUX NPOYECCO8 8 OP2aAHUAYUU.
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HesimenvHocmb cKIAOCKO20 XO3ANUCMEA, KAK U 0eAMEeTbHOCHYb 1100020 NPeOnpusimus, CoCoum u3
COBOKYNHOCIU GHEUHUX (CHabceHue, paboma ¢ KIueHmami U NOCIMaswukam) U 6HympeHnux (mapxe-
MuHe, MexHoI02u4ecKull npoyecc u m.o.) npoyeccos.

OcHogHbiMu npoyeccami CKa1aoa AeNAI0mMes.

— IIpuem epy3a na ckniao;

— Pasmewenue u xpanenue 2pysa;

— Komnnexmayus epysa;

— Omepy3Ka KOMNIEKmog 2py3a.

Kaoicowiii uz smux npoyeccos modicem Ovims UcC1e008aH U peuleH KaK OmoeibHas 3a0ayd.

B oannou pabome 6y0ym ucciedosanvl u HauOeHvl nymu agmomamusayuy ousHec-3adad, OusHec-
npoyeccos GbINOIHEHUs. 3A560K, NPOYECCO8 Npuemd, pasmewyetis, KOMNIeKMmayuu u Omepy3Ku epy308
Kauenmam. B 0annoil pabome paccmampueaomes NpUHYunsl meopuu agmomMamuyeckozo ynpasieHus
NPUMEHUMETbHO K OUBHEC-NPoYeccam T0SUCTIUKY, NO360sIoWUe obecneuums HabndaeMocms U ynpas-
JsIeMocmy busnec-npoyeccom 6e3 yyacmus uenogexa. [lna co30anus maxoul cucmemvl HeoOXo0uMo, 4moovl
0b6vexm ynpagnenus QyHKYUoHuposan s¢pgexmusno. I1oamomy HeodXo0uMo CHAYANA CNPOEKMUPOBAND
busHec-npoyecc, y0os1emeopsaowuil mpebosaHusm 3hHexmueHocmu u 3amem e20 Haoo Ad8MoMamusupo-
6amv Max , Ymoobl YNpasisiemMocns u HadI00AeMocmy CUCIeMbl ObLIA ewye Bblle.

Knioueswvie cnosa: yugposuzayusa npoyeccos, HabaooaemMocms, Ynpasisemocms, OusHec-npoyecc.



