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Credit fraud modeling is an important topic covered by research-
ers. Overdue risk management is a critical business link in providing
credit loan services. It directly impacts the rate of return and the
bad debt percentage of lending organizations in this sector. Credit
financial services have benefited the general public as a result of the
development of the mobile Internet, and overdue risk control has
evolved from the manual judgment that relied on rules in the past to
a credit model built using a large amount of customer data to predict
the likelihood of customers becoming delinquent. When creating
a credit rating model, the emerging nature of the credit samples
makes the minority class sample score very few; that is, when a large
number of actual samples are obtained, this causes machine learning
models to be biased towards the majority class when training. Tradi-
tional data balancing methods can reduce the bias of models to the
majority category when the data is relatively unbalanced rather than
excessive. Gradient boosting algorithms (XGBoost and CatBoost)
are proposed in this paper to model highly unbalanced data to detect
credit fraud. To find hyperparameters and determine the accuracy of
the minority class as an optimization function of the model, Bayesian
optimization is used to increase the model’s accuracy for the minor-
ity class. The paper was tested with real European credit card fraud
data. The results were compared to traditional machine learning
(decision trees and logistic regression) and the performance of the
bagging algorithm (random forest). For comparison, the traditional
data balancing method (Oversample) is used.

Keywords: machine learning, credit fraud modeling, unbalanced
data, gradient boosting algorithms.
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The object of research relates to the field of control systems for
mining and transport machines in the development of deposits of
solid minerals in an open way. The problem of reducing the cost of
transporting 1 ton of rock mass and increasing the efficiency of these
machines is being solved. The article develops an expert system for
dispatching mining vehicles with a subsystem for selecting their
innovative appearance with the ability to control their operational
parameters, taking into account the stochastic conditions of the
developed sections of the rock mass. The mathematical model for
constructing the prospective appearance of a mining and transport
machine, based on its functional and economic assessment, is re-
duced to solving the problem of optimizing the generalized criterion
of the required efficiency. As an example of private indicators of
their effectiveness in operation, there is an expert analysis of the
evaluation of solution options, for example, structural-kinematic and
operational parameters of these machines, etc. Innovative designs
of a skip body of any size of its carrying capacity of single-rope and
multi-rope steeply inclined skip hoists for highly profitable mining
in quarries are substantiated. unlimited values of their depth and
annual productivity. In the proposed study, the values of the forces
of resistance to the destruction of a section of a rock mass, obtained



by analytical and experimental methods, are refined by finding the
optimal Kalman coefficient, which increases the efficiency of using
mining and transport machines. The proposed methods provide the
creation of innovative mining and transport machines with the abil-
ity to control their operational parameters, taking into account the
stochastic conditions of the developed section of the rock mass.

Keywords: open pit mining, dispatching system, rock mass, skip

hoist, counterweight.
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This paper considers an approach to resolving referential rela-
tions when extracting information from a text. The proposed ap-
proach is an attempt to integrate the multifactorial model of the
activation coefficient with the approach to resolving the referential
ambiguity of the text when replenishing the ontology. The found
objects are compared based on an assessment of the proximity of
attributes and relationships of objects. An ontological interpreta-
tion of relations and measures of similarity of attributes based on
a multifactorial model is proposed. This model is distinguished by
the fact that it makes it possible to introduce the concepts of “rhe-
torical distance”, “linear distance”, ¢
paragraphs”, and “syntactic and semantic role of the antecedent”. A
multifactorial model is proposed, which is a necessary and sufficient
component for the purpose of explaining the measure of similarity
of referents for choosing the best applicant. The counting system
and its modification were revealed by trial and error; the work was
carried out until the selected numerical weights began to explain all
the available material. The current study also examines the factors
of choice of reference devices that make it possible to work with
complex sentences and texts. Moreover, examples of finding a mea-
sure of proximity in a multilingual system for the Kazakh, Russian,
and English languages are offered. For the current paper, texts in
the Russian, English, and Kazakh languages were used as a source
for practical tasks. The texts were selected using news articles on
the Internet sites where translations into other languages, including
those named above, were offered.

The authors of this study have done massive practical work,
which confirms the correctness of the thesis they are considering.

Keywords: information extraction, proximity measure, referen-
tial factors, semantic text analysis, anaphora.
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The main goal of the work is to create the optimal emergency
evacuation plan in general education institutions according to the
schedule at a certain time. The work developed an information model
of the evacuation system, taking into account the schedule of classes
and classrooms. The methodology of the system approach, which en-
sures the compatibility of heterogeneous devices to find an operation-
ally optimal evacuation plan in real time, was developed. A conceptual
scheme of an evacuation system using heterogeneous sources of receiv-
ing and transmitting information about emergencies is proposed. De-
termined the input and output sources of receiving and transmitting
information about the number of people in the building. Developed
software for the rapid and most effective evacuation of people from the
educational institution and can be used for other types of buildings.

The importance of this work is the creation of an integrated
evacuation information system based on mathematical modeling of



multi-criteria optimization problem of flow distribution and design,
construction technology receiving and transmitting data and infor-
mation notification systems for the selected type of building. in order
to adopt an operational evacuation plan.

The results of this paper allow the systematic organization of evacu-
ation training, preparing resources so that in the event of an emergency
it is possible to quickly respond and conduct the evacuation process to
avoid major consequences. The use of information technology greatly
increases the efficiency of evacuation systems, so the development of
new integrated and intelligent info-communication approaches to solve
the problem of evacuation is currently very relevant.

Keywords: evacuation, information modeling, software system
design, data transfer, operational plan.

References

1. Belyaev, S. V. (1938). Evakuatsiya zdaniy massovogo naznacheniya.
Moscow: Izdatel’stvo «Vsesoyuznoy Akademii Arkhitektury», 72.

2. Predtechenskiy, V. M., Milinskiy, A. I. (1979). Proektirovanie zdaniy
s uchetom organizatsii dvizheniya lyudskikh potokov. Moscow:
Stroyizdat, 375.

3. Kholschevnikov, V. V. (1983). Lyudskie potoki v zdaniyakh, sooru-
zheniyakh i na territorii ikh kompleksov. Moscow: MISI.

4. Kholschevnikov, V. V., Samoshin, D. A., Isaevich, 1. I. (2009).
Naturnye nablyudeniya lyudskikh potokov. Moscow: Akademiya
GPS MCHS Rossii, 191.

5. Cappuccio, J. (2000). A Computer-Based Timed Egress Simulation.
SFPE Journal of Fire Protection Engineering, 8, 11—12.

6. Fahy, R. (1996). EXIT89: High-Rise Evacuation Model — Recent
Enhancements and Example Applications. International Interflam
Conference «Inter— flam ‘96». Cambridge, 1001-1005.

7. Weinroth, J. (1989). An adaptable microcomputer model for evacu-
ation management. Fire Technology, 25 (4), 291-307. doi: https://
doi.org/10.1007/bf01040378

8. Fahy, R. (1996). Enhancement of EXIT89 and Analysis of World
Trade Center Data. NIST GCR. Available at: https://tsapps.nist.gov/
publication/get _pdf.cfm?pub_id=909241

9. Stepantsov, M. E. (2003). Model’ napravlennogo dvizheniya tolpy s
elementami analiza situatsii. Issledovano v Rossii, 89, 991-995.

10. Amirgaliyev, Y., Kalizhanova, A., Kozbakova, A., Aitkulov, Z., As-
tanayeva, A. (2021). Development of a systematic approach and
mathematical support for the evacuation process. Eastern-European
Journal of Enterprise Technologies, 3 (4 (111)), 31-42. doi: https://
doi.org/10.15587,/1729-4061.2021.234959

11. Ibrahim, A. M., Venkat, I., Subramanian, K. G., Khader, A. T., Wil-
de, P. D. (2016). Intelligent Evacuation Management Systems. ACM
Transactions on Intelligent Systems and Technology, 7 (3), 1-27.
doi: https://doi.org/10.1145/2842630

12. Bi, H., Gelenbe, E. (2019). Emergency Management Systems and Al-
gorithms: a Comprehensive Survey. MDPI Submitted to Electronics.
Available at: https://arxiv.org/pdf/1907.04136.pdf

13. Bi, H.,, Gelenbe, E. (2019). A Survey of Algorithms and Systems for
Evacuating People in Confined Spaces. Electronics, 8 (6), 711. doi:
https://doi.org/10.3390/electronics8060711

14. Hartama, D., Windarto, A. P, Wanto, A. (2018). Evacuation Plan-
ning for Disaster Management by Using The Relaxation Based
Algorithm and Route Choice Model. I[JISTECH (International
Journal Of Information System & Technology), 2 (1), 7. doi: https://
doi.org/10.30645 ijistech.v2i1.14

15. Hamacher, H. W,, Tjandra, S. A. (2001). Mathematical Modelling
of Evacuation Problems: A State of Art. Berichte des Fraunhofer
ITWN. Available at: https://kluedo.ub.uni-kl.de/frontdoor/index/
index/docld /1477

16. Malodushey, S. V., Rogov, A. A., Voronov, R. V. (2019). Mathematical
model for evacuation people from corridor-type buildings. Vestnik

of Saint Petersburg University. Applied Mathematics. Computer
Science. Control Processes, 15 (3), 375-384. doi: https://doi.org/
10.21638/11702/spbu10.2019.307

17. Ng, C. T, Cheng, T. C. E., Levner, E., Kriheli, B. (2020). Optimal
bi-criterion planning of rescue and evacuation operations for marine
accidents using an iterative scheduling algorithm. Annals of Opera-
tions Research, 296 (1-2), 407-420. doi: https://doi.org/10.1007/
$10479-020-03632-6

18. Schiopuy, C. (2019). Maximum flows in bipartite dynamic networks.
Bulletin of the Transilvania University of Brasov Series III Math-
ematics and Computer Science, 61 (12 (1)), 177-198. doi: https://
doi.org/10.31926/but.mif.2019.12.61.1.14

19. Abusalama, J., Razali, S., Choo, Y.-H., Momani, L., Alkharabsheh, A.
(2020). Dynamic real-time capacity constrained routing algorithm
for evacuation planning problem. Indonesian Journal of Electrical En-
gineering and Computer Science, 20 (3), 1388. doi: https://doi.org/
10.11591 /ijeecs.v20.i3.pp1388-1396

20. Pyakurel, U, Nath, H. N., Dempe, S., Dhamala, T. N. (2019). Effi-
cient Dynamic Flow Algorithms for Evacuation Planning Problems
with Partial Lane Reversal. Mathematics, 7 (10), 993. doi: https://
doi.org/10.3390,/math7100993

21. Feng, J., Wang, Q. (2019). Emergency safety evacuation decision
based on dynamic Gaussian Bayesian network. IOP Conference
Series: Materials Science and Engineering, 688 (5), 055076. doi:
https://doi.org/10.1088/1757-899x,/688/5,/055076

DOI: 10.15587,/1729-4061.2022.255084
DEVELOPMENT AND MODELING OF COMBINED
COMPONENTS OF THE INFORMATION
ENVIRONMENT (p. 51-60)

Aliya Aitymova

Manash Kozybayev North Kazakhstan University, Petropavlovsk,
Republic of Kazakhstan

ORCID: https://orcid.org/0000-0003-1128-6924

Anna Shaporeva

Manash Kozybayev North Kazakhstan University, Petropavlovsk,
Republic of Kazakhstan

ORCID: https://orcid.org/0000-0002-6211-5634

Oksana Kopnova

Manash Kozybayev North Kazakhstan University, Petropavlovsk,
Republic of Kazakhstan

ORCID: https://orcid.org/0000-0002-6299-3728

Agibay Kushumbayev

Municipal State-owned Enterprise “Higher Construction and
Economic College”, Petropavlovsk, Republic of Kazakhstan
ORCID: https://orcid.org/0000-0002-6387-7075

Zhanat Aitymov

Manash Kozybayev North Kazakhstan University, Petropavlovsk,
Republic of Kazakhstan

ORCID: https://orcid.org/0000-0002-0451-0644

The relevance of the study is due to the problem of forming the
concept of the information environment from the point of view of
management. The theoretical foundations for the construction and
practical application of the information environment of educational
institutions are given, a model of an individual educational trajec-
tory is designed, and the methodology for modeling the information
environment of educational institutions based on systems theory
is described. This is important, since the information environment
helps to improve the efficiency and quality of the educational process
through the implementation of information technology capabilities.
An individual educational trajectory is considered as a process of



making a decision by a student based on a system of individual values
and personal meanings; contains a qualification model of a specialist
in the world of professions and opportunities for the implementation
of vital plans. The qualification model of a specialist includes a quali-
fication portrait of a specialist, regulatory requirements — a set of
linguistic assessments and a set of numerical assessments that meet
the requirements of employers.

As a result of the study, a systematic approach was applied,
which makes it possible to determine the limitations of the system’s
functioning, the procedure for planning activities and the system for
stimulating elements of the organization. A detailed review of the
main models of interaction between the elements of the organization
is made: bureaucratic, democratic participation and parity compro-
mise. The bureaucratic model is characterized by a clear hierarchy of
rules and decisions, strict regulation of job descriptions. The model
of democratic participation is focused on the development of creative
abilities of an employee, when, performing a particular function, he
expects to achieve personal goals, directing his efforts to achieve the
goals of the organization.

The results of the study are aimed at an effective choice of inter-
action models depending on the main elements of systemic activities
in educational institutions related to improving the quality of work
and education.

Keywords: information environment, individual educational
trajectory, system analysis, information technology.
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In the context of the growing share of renewable energy sources,
the role of thermal power plants (TPPs) as means of balancing the
daily power demand curve is increasing. During the day, the load
on working units varies widely. Boiler assemblies of these power
units undergo changes in their dynamic characteristics when the
load changes. Control systems must, regardless of the mode of op-
eration, meet requirements for the quality of operation. This paper
has analyzed the latest research and advancements in the field of
synthesis of adaptive and robust control systems for inertial contours



of direct-flow boiler assemblies. It reports a model of the section of a
water-steam flow path, which takes into consideration changes in the
dynamic characteristics of the section when changing the load of the
power unit. A model of the temperature control system for a boiler
assembly has been built involving a tabular method for adjusting the
PI-controller parameters. Alternative methods for the adaptation of
parameters were proposed. The resulting expressions demonstrate
a piecewise-linear approximation of parameter changes depending
on the load. In addition, an adaptation unit based on fuzzy logic
were suggested. Static characteristics of the adaptation units for PI-
controller parameters depending on the load of the power unit were
defined. Based on computer modeling, a comparative analysis of the
quality indicators of the functioning of the designed control systems
was carried out. A method for estimating the stability of systems
with adaptation of adjustment parameters was proposed. Based on
the static characteristics of the pairs of settings of the PI-controller
and the parameters of the control object for each load value at the
predefined discreteness, stability reserves were calculated for gain
and phase. The results reported here indicate the advantages of a
control system with the adaptation of controller parameters based
on piecewise-linear dependences.

Keywords: PI-controller, adaptation of parameters, tabular con-
trol, stability margin, fuzzy logic.
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This paper presents the work of predicting oil production
using machine learning methods. As a machine learning method,
a multiple linear regression algorithm with polynomial properties
was implemented. Regression algorithms are suitable and
workable methods for predicting oil production based on a data-
driven approach. The synthetic dataset was obtained using the
Buckley-Leverett mathematical model, which is used to calculate
hydrodynamics and determine the saturation distribution in oil
production problems. Various combinations of parameters of the oil
production problem were chosen, where porosity, viscosity of the
oil phase and absolute permeability of the rock were taken as input
parameters for machine learning. And the value of the oil recovery
factor was chosen as the output parameter. More than 400 thousand
synthetic data were used to test multiple regression algorithms.
To estimate the quality of regression algorithms, the mean square
error metrics and the coefficient of determination were used. It was
found that linear regression does not cover all patterns in the data
due to underfitting. Various degrees of polynomial regression were
deployed and tested, and it was also found that for our synthetic
data, the quadratic polynomial model trains quite well and perfectly
predicts the value of the oil recovery factor. To solve the overfitting
problem, L1 regularization known as the Lasso regression method
was applied. For the quadratic polynomial regression model, the
coefficient of determination was 0.96, which is a pretty good result
for the test data. Thus, it is assumed that the data-driven machine
learning methods discussed in the paper can be useful for predicting
the oil recovery factor using practical data from oil fields at the
stages of production.

Keywords: machine learning, polynomial regression method,
enhanced oil recovery, lasso regularization.
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BUSABJIEHHS MAXPAIICTBA 3A HE3BAJIAHCOBAHUM KJIACOM HA OCHOBI HIJIBULIIEHHS TPAJIIEHTA
(c. 6-12)

Raya Alothman, Hasanien Ali Talib, Mazin S. Mohammed

MoziesioBaHHSI KPEJAMTHOTO IIaxpaiicTBa € BaXKJIMBOIO TEMOIO, IO 3a4ilA€TbhCs JIOCHIHUKAMU. Y HaJaHHI KPEJUTHUX IIOCJIYT
HalBaKJIMBINIOIO JTAHKOIO € YIIPaBJIiHHS PU3UKAMM TIPOCTPOUEHOI 3aboprosanocti. Ile GesmocepenHpbo BILIMBAE HA HOPMY TPHOYTKOBOCTI Ta
BizicoTOK GesHaiiinoi 3a60proBaHOCTI KpeAUTHUX OpraHisaiiil y ganomy cexropi. Kpeanthi (hinancoBi mocayru mpuHecan KOPUCTh HIMPOKii
IPOMA/ICBKOCTI B PE3YJILTaTi PO3BUTKY MOOGIJIBHOTO IHTEPHETY, a YIPABJIHHS PU3MKaMK TIPOCTPOYEHOI 3a60PTOBAHOCTI MEPETBOPHIOCS 3
PYUYHOTO IHCTPYMEHTY, B MUHYJIOMY 3aCHOBAHOTO Ha TPABIIAX, Y KPEAUTHY MOJIEND, TTOOY0BAHY 3 BUKOPUCTAHHSIM BEJIMKOTO 00CATY TaHWX
PO KJTIEHTIB /IJIsT TPOTHO3YBAHHS IMOBIPHOCTI IXHBOI HEIIATOCTIPOMOKHOCTI. [Ipy cTBOpeHHI Moziesi KpeiuTHOTO peiTnHry chopMOBaHMit
XapakTep KpeAuTHUX BUOIPOK 3MEHIITY€E OIIHKY BUGIPKH KJIacy MEHIIOCTI, TOOTO, OTPUMAaHHS BEJUKOI KiJIbKOCTI (haKTHUHUX BUGIPOK TIPU3BO-
JIUTH /10 3MIII[EHHS MOJIeJIel MAllTMHHOTO HaBYaHHS B OiK KJ1acy GibmocTi npu Hapyanui. Tpaauiiiini meroan 6aJ1chyBaHH91 JIAHUX MOXKYTb
3MEHIITUTH 3MITIIeHHsT Mozieiell 10 Kateropii GiJIbIIocTi, KoM ani BiIHOCHO He3balaHcoBaHi, a He Ha/TMIIKoBi. [/ BUSBJIEHHST IaxpaiicTsa 3
Kpeauramu y poGoTi IPONOHYI0ThCs aroputMu migsuieHns rpagieata (XGBoost ta CatBoost) 171 MOIETIOBaHHS CUIIBHO HE30aTaHCOBAHNX
nmanvx. /17 3Haxo/pKeHHs TimeprnapaMeTpiB Ta BUSHAYEHHS TOYHOCTI KJTacy MEHIIOCTi B SIKOCTI (DyHKIIIi OonTHMi3artii Mo/iei BUKOPHCTOBYa
€ThCst GalleCciBChKa ONTUMIZAILIS TSI TABUINEHHST TOYHOCTI MOJEJI ISt KJIacy MeHIIocTi. JlociikeHHs GyJI0 TIepeBipeHo Ha PEabHUX JTaHUX
PO MAaXPaiicTBO 3 KPEAUTHUMK KapTKaMu y €Bpori. PesyssraTit Oy 3ictaBieni 3 TpaauIiiiHiM MalllHHHIM HaBYAHHSIM (JlepeBa IIPUHHATTS
pillieHb Ta JIOTiCTUYHA perpecist) i eeKTUBHICTIO aaropuTMy Gerrinra (BUNaaKoBuii Jic). [l MOPiBHSHHST BUKOPUCTOBYEThCSI TPAAUIIITHII
MeTo/1 OasraHCyBaHHsT JaHuX (TepeucKpeTuaitis).

KnouoBi ciioBa: MaimiHe HaBYaHHS, MOJIEITIOBAHHS KPEUTHOTO MaxpaiicTsa, He3basaHcoBaHi ami, anroOpuT™MH HMiIBUIIEHHA MPajli€HTa.
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PO3POBKA IHTEJIEKTY AJIbHO-EKCITEPTHOI CUCTEMU ABTOMATH3AIIII ITPOIECIB I'TPHUYO-
TPAHCIIOPTHHUX POBOT HA BA3I CYITYTHUKOBOI HABITAIIII (c. 13-26)

Aidarkhan Kaimov, Abylay Kaimov, Suleimen Kaimov, Talgat Kaiym, Altynay Primbetova, Orken Mamyrbaev, Saule Nysanbaeva,
Karakoz Serikbayeva

OO6'eKT MOCTIUKEHHST BIIHOCUTBCS 10 Taay3i CHCTEM YIPABIIHHS TiPHIMYO-TPAHCIIOPTHUME MAIIMHAMU TPU PO3POOI POMOBUII TBEPAMX
KOPUCHUX KOINMAJIMH BIZIKPUTHM CrIocoO0M. BupilyeThest 3aBianHs 3HUKEHHS coOiBapTocTi nepesesenist 1T TipHUYOI Macu Ta IiABMINEHHS
MPOAYKTUBHOCTI 1IUX MAIIMH. Y CTarTi po3poOJISIETHCS eKCIePTHA CHCTeMa AMCIIEeTYEPU3Alii Kap'€pHUX MAIlUH 3 MiACHCTeMOI0 BHOOpPY iX
IHHOBAIIITHOTO BUTJISILY 3 MOKJIMBICTIO YIIPABIIHHS iX €KCIUTyaTalliifHiMH TTapaMeTPAMU 3 YPaXyBaHHIM CTOXACTUYHIX YMOB JIJITHOK TiPHITIOTO
MacuBy. MaremaTinyHa MOZie/Ib 00Y/I0BHU [EPCIEKTUBHOTO BUTJISIALY TiPHUYO-TPAHCIIOPTHOT MAIITMHY 3 yPaXyBaHHIM il (DYHKITIOHATLHO-€KOHOMIUHOT
OIIHKK 3BOJIMTHCS BUPIIIEHHST 3aBAaHHs ONTUMIZAIl] y3aralbHEHOTO KPUTEPIIo HeoOXiAHOI eeKTUBHOCTI. SIK NMPHKJIaA MPUBATHUX TIOKA3HUKIB
iX ed)ekTMBHOCTI B eKCILIyaTallii HaBOJUTBCS EKCIIEPTHHUI aHaJli3 OLHKM BapiaHTiB PIllleHHS, HANPHKJIAJ, KOHCTPYKTHBHO-KIHEMAaTUYHHUX Ta
eKCITyaTalliifHuX MapaMeTpiB IMX MAIIMH Ta iH. HeoOMesKeH] 3HaueHHs iX rIMOMHI Ta PIYHOT POYKTUBHOCTI. Y 3aIPONOHOBAHOMY IOC/TIKEHH]
3HAQUCHHS CUJI OLOPY PYIHYBaHHS JIJISHKM MacUBY TiPCHKUX IIOPijl, OTPUMAaHI aHAITUYHUM Ta €KCIIePUMEHTAIbHUM METO/IAaMH, YTOUHIOIOTHCS
IJITXOM 3HAXO/UKEHHS ONTHMAIbHOTO Koedimienta Kanmvana, mo miaBuitye eeKTUBHICTh BUKOPUCTAHHS TiPHUYO-TPAHCTIOPTHUX MarmH. [Ipoe
HOHOBaHi MeToU 3a0e31euyIoTh CTBOPEHHSI IHHOBAIIHUX TIPHUYO-TPAHCIIOPTHUX MAIIMH 3 MOMKJIUBICTIO YIPABJIIHHS 1X eKCILIyaTaliiiHumm
apaMeTpaMil 3 YPaxXyBaHHSIM CTOXaCTHYHUX YMOB AUISTHKI TIPHITIOTO MACHBY, IO PO3POOISETHCSI.

KmouoBi cioBa: TipcbKi po6oTH BIIKPUTHM CIIOCOOOM, CHCTEMA AKCIIeTYepUsallii, TipcbKUii MacKB, CKiNOBUIT BUTST, IPOTHBAra.
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PO3POBKA MO/IEJII BUPIIIEHHSA PEDEPEHIIAJIbHUX BITHOCUH Y BATATOMOBHI CUCTEMI (c. 27-35)

Yerzhan Zhumabay, Gulzhamal Kalman, Madina Sambetbayeva, Yerimbetova Aigerim, Ayapbergenova Assem, Bizhanova Almagul

Posrisiaerbest mijixia o BupilienHst pedepeHiiaabHuX BiZIHOCHH I1ij{ Yac BuJydeHHs iHdopmaiiii 3 Tekery., 3arnporoHOBaHUI TTiXi/
€ cnpoboio inTerparii GararodakTopHoi Mozeni koedilienTa akTHBaIlii 3 MAXOAOM A0 BHUpPilIeHHsT pedepeHIlioHaNbHOi HeOAHO3HAYHOCTI
TEKCTY TPU MOTOBHEHHI OHTOJOTII. [TopiBHSAHHS 3HalifieHX 00'€KTIB MPOBOAUTHCS HA OCHOBI OIIHKM OJM3bKOCTI arpuOyTiB Ta 3B'A3KiB
06'ekriB. TIpomoHyeTbest OHTOIONYHA IHTEpIpeTallis BIAHOCHH Ta 3aX0Au MoAiGHOCTI arpubyTiB, 10 GepyTh 3a OCHOBY Oarato(akTopHy
Mozesb. 1l MOJIETb BiIPI3HAETHCS TUM, 1110 I03BOJISIE BHECTU B 0OIT MOHATTSI «<PUTOPHYHA BiZICTaHb»>, «JIiHIHA BIICTAHb>, <OLyHIEBJICHICTh,
«BiZICTaHDb Mik ab3allaMi» Ta «CHHTAKCHYHA Ta CEMAHTIIHA POJIb AHTENeeHTY>. [IpormonyeThest GaratohakTopHa MOJIEb, STKa € HEOOXITHITM
Ta JIOCTATHIM KOMIIOHEHTOM METHU TIOSICHEHHsT Mipu mofibHoCTi pedepenTiB st BuGopy Haiikpamoro npereraenta. CucremMa miapaxyHky
Ta ii Mozudikaiis Oyau BUsBIEHI MUISIXOM CIIPo6 i MOMUIIOK, poboTa 3iliCHIOBaIACS 10 TOTO Yacy, MOKU MiAiOpani YucIoBl Barn He CTajm
MOSCHIOBATH BeCh HaABHUN Matepian. J{ocaifkenns Takoxk posbupac (akropu BuOOPY pedepeHIiasbHuX MPUCTPOIB, SKi M03BOJSIOTH
MPAITIOBATH 31 CKIAHIMI PEICHHSIMHI Ta TEKCTAMU. Bisblire TOTO, MPOTIOHYIOTHCST TIPUKJITAI 3HAXO/UKEHHST MipH GJIM3BKOCT] Y 6araToOMOBHIi
cuCTeMI Tl KasaXChKUX, POCIHChKKX Ta aHriiicbkux MoB. Jljist npe/icTaBieHol poOoTH sIK JFKepeso MPaKTUYHKUX 3aBJaHb OyJIM BUKOPUCTaHI



TEKCTH POCIHCHKOIO, aHTJIIHCHKOIO Ta Ka3axChKOI0 MOBaMu. Bubip TekcTiB 3/iiiCHIOBABCS 3a JOIIOMOrOI0 HOBUHHUX CcTareil Ha caiTax, jie
MIPOTIOHYBAJIHCS TePeKJIa/ii iHIUMI MOBaMH, BKJIIOYAIOYH HA3BaHi BUIILE.

ABTOpU IPOPOOUIN MACUBHY MPAKTUUYHY POOOTY, sIKA TATBEP/KY€E TIPABUIBHICTD TE3H, SIKY BOHU PO3IJISIAI0Th.

Kiouosi caoBa: otpumans indopmariii, Mipa 61m3bKocTi, pedeperitianbhi haktopu, ceMaHTHYHUET aHali3 TekeTy, anadopa.
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PO3POBKA IHOOPMAIIIITHOI CUCTEMHU I IPOTPAMHOTIO 3ABE3IEYEHHS 111 EOEKTUBHOIO IIJIAHY
EBAKYAIIL BYIIBJII (c. 36-50)

Ainur Kozbakova, Yedilkhan Amirgaliyev, Aliya Kalizhanova, Zhalau Aitkulov, Aygerim Astanayeva, Guldana Kabidolliyeva

OCHOBHOIO M€TOI0 POGOTH € CTBOPEHHSI ONITUMATBHOTO IUIAHY €KCTPEHOI eBaKyallil y 3aralbHOOCBITHIX YCTAHOBAX 32 PO3KJIAZIOM Y TTEBHUI
yac. Y poboti po3pobiiero ingopmMaltiiiny Mojgeb CUCTeMU eBaKyallii 3 ypaxyBaHHAM PO3KJa/y 3aHATh Ta KabineTiB. Po3apobieno MeTo10J10-
rifo0 CHMCTEMHOTO TH/IXOY, 110 3a0€31e4y€ CyMiCHICTb PIBHOPIHUX MIPUCTPOIB VIS 3HAXO/KEHHST ONEPaTHBHO ONTHUMAJIBHOTO IIJIAHY eBaKyallil
B PEKNMIi PeasyibHOTO 4acy. 3allpoloOHOBAaHO KOHIIENITYaIbHY CXeMYy CHCTEMH eBaKyallii 3 BUKOPHCTaHHSM Pi3HOPIZHUX /DKepesl MPUiioMy Ta
nepeayi indopmariii mpo Haa3BHYaiiHi cuTyarii. BusHayeHo BXifHi Ta BUXIiHI /pKepesia IpuiioMy Ta epezadi indopmaitii mpo KiJgbKicTb Jiro-
neil y 6yaisii. Pospobieno mnporpamie 3abesnedens s MBUAKOT Ta MAaKCUMaIbHO eheKTUBHOI eBakyallii Jiojieil i3 HaBYaIbHOTO 3aKIaLy
Ta MOsKe OyTH BUKOPHUCTaHE JUIsl IHIINX TUIIB Oy/1iBeJib.

AKTyasbHiCTIO aHOT poOOTH € CTBOPEHHs iHTerpoBaHoi iH(OopMaIiiHol crucTeMn eBakyallii Ha OCHOBI MaTeMaTHYHOTO MOJIETIOBAHHSI
GaraTokpuTepiasbHOI 3a/1aui ONTUMIZAIT TOTOKIB Ta IPOEKTYBaHHsI, TEXHOJIOTIT OyIIBHUIITBA, TIPUITOMY Ta Mepeadi IaHuX Ta cucteM iHdop-
MariifHoro crositeHHst st 0OpaHoro THITY OYIiBJIL. /IS yXBAJIEHHS OMIEPATUBHOTO IJIaHy eBaKyallii.

PesyuisraTn 1€l po6oTH 03BOJISIIOTH CUCTEMATHYHO OPraHi3yBaTH HABYAHHS €BaKyallii, IiAroTyBaTn pecypen, mob y pasi BHHUKHEHHS
Ha/[BBUYAHHOT cuTyallii MoskHa OyJI0 IIBUKO BipearyBaTh Ta TIPOBECTH MPOIEC eBaKyarlil /s yHUKHEHHsT CepHO3HUX HACiAKiB. Bukopuc-
TaHHs iHGOPMAIIIHUX TEXHOJIOTI 3HAYHO TiABHUIILYE ehEKTUBHICT POGOTU eBaKyalliiiHUX CHCTEM, TOMY PO3pOOKa HOBIX KOMILIEKCHUX Ta
iHTesekTyanbHuX iHMHOKOMYHIKAIIHHUX MAXO0IB 10 BUPIIIEHHs TPpobIeMy eBaKyallii HUHI € yKe aKTyaJbHOIO.

Kmouogi ciioBa: eakyariis, indopmariiiie MojIeIOBaHH, TPOEKTYBAHHS IIPOTPAMHIX CUCTEM, MePeiava JaHux, ONePaTUuBHUI TIJIaH.
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PO3POBKA I MOJIEJTIOBAHHS KOMBIHOBAHIX KOMIIOHEHTIB IHOOPMAIIITHOIO CEPEZIOBHUIIIA (c. 51-60)

Aliya Aitymova, Anna Shaporeva, Oksana Kopnova, Agibay Kushumbaev, Zhanat Aitymov

AKTyasbHICTh JOCJI/UKEHHST 3yMOBJIeHa 3a/a4deio (hopMyBaHHsT KOHIEMNI] iH(HOPMAIIITHOTO CepeyloBHIAa 3 TOUKKM 30Dy YIPABJIIHHS.
Hagezerno reopeTnui ocHOBY MOOYA0BH Ta IPAKTHYHOTO 3aCTOCYBaHHsT iIHPOPMAIiHOTO cepe/loBHIIa OCBITHIX 3aKJIa/iB, PO3POOIEHO MOJEID
IHANBIZyaIbHOI OCBITHBOI TPAEKTOPIi, OMICAHO METOAMKY MOJIETIOBAaHHS iH(OPMAIIITHOTO cepesIoBHIa OCBITHIX 3aKJa/liB HA OCHOBI Teopil
cucteM. lle Mae BesvKe 3HAYEHHS, OCKITbKY iHbopMaIliiiie cepeloBHIIe CIIPHUSIE MiBUIEHHIO e()eKTUBHOCTI Ta TKOCTi OCBITHBOTO TIPOTIECY
3a paxyHOK peaJizallii MOKJIMBOCTel iHpOPMaIiiHUX TeXHOIOTi. IHANBIyaIbHa OCBITHS TPAEKTOPIS POIJISIAETHCS SIK TIPOIEC TPUNHATTS
CTYJIEHTOM PIllleH s Ha OCHOBI CHCTEeMU THAMBIZAYaJIbHUX IIHHOCTEH Ta 0OCOOMCTICHIX CMUCIIIB; MICTHTD KBaTi(iKkaIiiiny Moaeab GaxiBis y
CcBIiTi mpodeciii Ta MOKIMBOCTI U1 peasizartii xuTresux mianis. Ksamidikamniiina mogens Gaxisug Briouae B cebe Kamidikaniiiuii moprper
(haxiBrist, HOpMATHBHI BUMOTH — HaGip JIHIBICTHYHKX OIIHOK Ta Habip YHMCETbHIUX OIIHOK, 10 BIAMOBIAI0TE BUMOTaM POOOTO/IABIIIB.

B pesyibraTi gocaiikeHHs 6yB 3aCTOCOBAHMI CUCTEMHMIT MiAXiZ, 110 J03BOJISIE BU3HAUUTH OOMEKEHHS (yHKIiOHYBaHHS cucTeMH,
MOPSIOK TUIAHYBAHHS JUSJIBHOCTI Ta CHCTEMY CTHMYJIIOBAHHSI eJIeMEHTIB opraHizailii. 3po0seHo meTajibHUil OrJIsil OCHOBHUX MOjeIel
B3aEMOJIT MIXK eJeMeHTaMu OpraHisaiii: GIOpOKpaTHYHA, MEMOKPATUYHA Y4YacTh Ta IApUTETHUN KoMmIipomic. Biopokparnuna Moesb
XapaKTepU3YETHCS YiTKOIO i€PAapXi€io TPaBUJI Ta PillleHb, CYBOPOIO PETJIAMEHTAIEI0 TOCAZOBUX iIHCTPYKITiH. Moeb 1eMOKpaTHYHOl yJacTi
Opi€HTOBaHa Ha PO3BUTOK TBOPYMX 3AIGHOCTEH MpalliBHUKA, KOJIM, BUKOHYIOUM Ty 4d iHILY (DYHKILIO, BIH PO3PAXOBYE AOCATTH OCOOMCTUX
11iJ1e], HAIIpaBJIsSIIOYN CBOI 3YCUJIIIS Ha TOCSTHEHHS 1TiJIeil opraHisartii.

PesybraTi OCTIKEHHsT ClpsMOBati Ha eeKTUBHUN BUOGIp Mojesell B3aeMOJiii B 3a/eKHOCTI Bifl OCHOBHUX €JIEeMEHTIB CUCTEMHOI
JISIIBHOCTI B OCBITHIX YCTaHOBAX, MOB'SI3aHOI 3 MMi/IBUIIEHHSAM SIKOCTI MPaIli Ta OCBITH.

Kmouogi cioBa: indopmaiiiiine cepezoBulile, iHAUBIyaTbHA OCBITHS TPAEKTOPIisT, CACTEMHUIT aHAi3, iHhOpMAIliitHi TeXHOJIOT.
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BUBIP METO/IY TAPAMETPUYHOI AIATITAII MI-PETYJIATOPA JIJII CUCTEM KEPYBAHHS
KOTJIOATPETATIB TEILIOEJIEKTPOCTAHII HAAKPUTUYHUX [TIAPAMETPIB (c. 61-68)

I1. B. Hogikos, O. I. IlItidp3on, O. C. Bynke, C. I. Batiok

B ymoBax 3pocTaHHsI 4aCTKH BiHOBJIIOBAJBHUX JKEpes eHeprii MoCHIIoeThest posib Termopux enexrpocraniiii (TEC) gk 3acobis
GanancyBaHHs 1060BOTO Tpadika eIeKTPOHABAHTAKCHHST. BIPOAOBK 1001 HABAHTAKEHHsI HA TIPAIIOIYNX OJOKAX 3MIHIOETHCS B IIHMPOKUX
Meskax. Kormoarperatam anux eHepro60KiB BJIaCTUBI 3MiHH 1X ANHAMIYHUX XapaKTePUCTHK TIPK 3MiHi HaBanTaskeHHst. CHCTeMU KepyBaHHS
IIOBUHHI HE3aJIe3KHO Bijl PeXKUMY poboTu 3a6esuequaTy1 BHUMOTH JI0 SKOCTi (hyHKIionyBaHHs. [IpoBeieHO aHaIII3 OCTAHHIX IOCTI/IKEHD 1 PO3-
Po6OK B 06TACTI CHHTE3Y IANITHBHIUX i POGACTHIX CHCTEM KePYBaHHsI {HEPIITHIMI KOHTYPaMH1 MPSIMOTOYHUX KOTI0arperatis. Ilpencrasie-
HA MOJIEJIb JISTHKI BOIOTIAPOBOTO TPAKY, SIKA BPAXOBYE 3MIHU AUHAMIYHUX XapaKTEPUCTHK JIISHKY IPU 3MiHI HABAHTAKEHHS €HEPTOOJIOKY.
Po3pobiieria MOIETb CUCTEMU PETYJIIOBAHHS TEMIIEPATYPHUM PEKIMOM KOTJIOATPETATy 3 TabJIMYHIM METOIOM TI/UTANITYBAHHS TAPAMETPIiB
III-perynsiTopa. 3amporoHOBaHO AJTBTEPHATUBHI METOAU afanTailis napamerpis. OTpuMani BUpa3u KyCKOBO-JIIHIHHOI alipoOKCUMAIlii 3MiHI




HapaMeTpiB 3aJIe5KHO Bil HaBaHTaKeHHsT. TaKOK 3aIPOIOHOBAHM OJIOK aanTallis Ha OCHOBI HeuiTKoi soriku. [ToOyoBaHi cTaTndHi Xapak-
TepucTUKU OJIOKIB azanTaitii mapamerpis [TI-peryisitopa B 3aeKHOCTI BiJl HaBaHTaskeHHs enepro6oky. Ha ocrosi koM’ iotepHoro mMoje-
JIIOBAHHSI TIPOBE/ICHNIT OPIBHAIBHUIT QHAJTI3 MOKA3HUKIB SIKOCTI (DYHKIIOHYBaHHs PO3POOJIEHUX CUCTEM KepyBaHHs. 3alPOIIOHOBAHO METO/
OIIIHKH CTIITKOCTi CHICTEM 3 aJIallTaIli€lo apaMeTpiB perysioBants. Ha ocHOBI ctaTmyHmX XapakTepucTuk nap naiamryBanb [11-perymrsaropa
i mapameTpiB 00’'€KTa KEPYBAHHS JIJIs1 KOXKHOTO 3HAUEHHS HABAHTAKEHHS 3 33/IaHOI0 JIMCKPETHICTIO PO3PAXOBaHi 3arack CTIHKOCTI 3a Ii/ICH-
JentisaM i 3a (azoro. OTpuMani pe3ysabTaTi CBi[YaTh PO TIEPeBArk CUCTEMH PEryIIOBaHHS 3 a/[allTaIli€lo TTapaMeTpiB peryIsaTopa Ha OCHOBI
KYCKOBO-JIIHITHUX 3a/Ie5KHOCTEI.
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BUKOPUCTAHHS AJITOPUTMIB PETPECII IJISI IPOTHO3YBAHHSA BUTOBYTKY HA®THU (c. 69-75)

Yerzhan Kenzhebek, Timur Imankulov, Darkhan Akhmed-Zaki, Beimbet Daribayev

V paniii crarTi npeacrasaena po6oTa 3 MPOrHO3YBaHHS BUAOOYTKY Ha(TH 3 BUKOPUCTAHHAM METO/IiB MAlIMHHOIO HaBYaHHs. B sxocti
METO/ly MAITMHHOTO HABYAHHST OYB BUKOPUCTAHUN aJITOPUTM MHOKUHHOI JIHIHHOT perpecii 3 moJiiHOMiaIbHIME BJIACTHBOCTSIMU. AJITOPUTMU
perpecii € 3pyYHUMH Ta TI€BUME METOAAMI MTPOTHO3YBaHHS BUAOOYTKY Ha(TH 3a JOMOMOTOIO MiXOMy Ha OCHOBI HaHuX. OTPUMAaHO CHHTE-
TUYHUN HaOIp JAHUX 3 BUKOPUCTAHHSIM MaTeMaTudHOi Moseni Baxsi-JleBeperTa, sika BUKOPUCTOBYEThCS IS PO3PAXYHKY TiAPOAMHAMIKN
Ta BU3HAYEHHsI PO3IO/ALITY HacCHYeHOCTi y 3agadax HadToBua00yTKY. Bysm o6pani pisui koMmGinalii napamerpis 3agadi HahpToBHAOOYTKY, 1€
B SIKOCTi BXi/[HUX [APaMeTPiB JIJisi MAIIMHHOTO HABYAHHS OYJIM B3sITi HOPUCTICTD, B'sI3KicTh HaTOBOI (hasu Ta abCOTOTHA TPOHUKHICTD MO-
poau, a B IKOCTI BUXIAHOTO TapaMerpa OyJio BuOpaHo 3HadeHHs Koedinienta Buiryderns HadTu. [ljis TecTyBaHHs aJropuT™MiB MHOKHHHOT
perpecii 6yso Bukopucrano noxan 400 Tucsu CHHTETUYHNX AaHUX. [[JIs1 OIIHKY SIKOCTI aJITOPUTMIB perpecii BUKOPUCTOBYBAIKCS MOKA3HUKU
CepeIHbOKBAIPATIYHOI TOMUJIKH 1 KoedilienT geTepminaiii. Byo BusiBieHO, 10 yepe3 HeoOHABYAHHS JIiHilfHA PETpecisi He OXOILIIOE BCi
3aKOHOMIPHOCTI B JaHUX. ByJI0 PO3TOPHYTO 1 MPOTECTOBAHO Pi3Hi CTYIEH] TOJIHOMIAIBbHOT perpecii, a Takoxk GYJI0 BUSBJIEHO, 10 JUIsT HAIIUX
CHHTETHYHUX JTaHUX MOZEJNb KBAIPATHIHOTO MOJIHOMA JOCUTD 10OPe HABYAETHCS 1 BiIMIHHO TIPOTHO3YE 3HAYEHHS KOeDIIliEHTA BIIYYEHHS
nadru. [l Bupimenss npobaeMu epenasyanis 6yJsa sacrocoBana L1-peryisapusaris, Bizoma gk MeTo] perpecii sacco. Jljst Mozesti KBajgpa-
TUYHOI TTOJTiHOMIia/IbHOI perpecii koedinienT aetepminaitii ckaas 0,96, 10 € ZOCUTH XOPOIINM PE3YJIBTATOM /IS TECTOBUX JaHUX. TakuM 4u-
HOM, 1iepeI6ava€eThesl, 0 PO3TIISHYTI B POOOTI METO/I MAIIMHHOTO HABYAHHS HA OCHOBI JIAHUX MOKYTh OYTU KOPUCHUMU JIJIst TPOTHO3YBaHHS
koedirienTa BUTydeHtst Hah T 3 BAKOPUCTAHHIM TIPAKTHYHUX JaHUX 0 HAQTOBUM POIOBHUIIAM Ha eTanax BUAOOYTKY.
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