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The systems engineering concept of digitalization of higher
education institutions (HET) was proposed. The concept integrates
the systemic, process-based, and project-based approach to display-
ing the objects and processes of the HEI activity in a unified digital
space. This will make it possible to use it for automated solutions
of functional problems in the educational, scientific, economic, and
management processes of the HEL. Within the framework of the
concept, the approaches to implementation were proposed: processes
of the HET digital transformation; functions and structures of the
HEI digitalization project management; tools of a digital univer-
sity. The concept is based on a unified digital space, which includes:
digital and functional environment, tools for its formation, tools for
using the digital environment. It was shown that the success of the
transformation of the HEI into a digital university directly depends
on the effectiveness of the organization of processes of digitalization
project management. And this requires the use of the problem-ori-
ented methodology of project management; the creation of a special
division of the HEI digitalization; the development of the structure
and technology of filling and using the digital space of an institution
of higher education.

The result of the application of the HET digitalization concept is
the creation of the specified methodology for project management,
which is focused on the digital transformation of an institution of

higher education. New organizational principles of digitalization of

higher education institutions were proposed, based on the project-
oriented organizational structure — a digital transformation office.
The structure and the functions of such an office were determined.

The processes of higher education institutions from the positions
of readiness for the implementation of the systems engineering con-
cept of digitalization were explored. Examples of the HEI digitaliza-
tion using the proposed concept were given.

Keywords: digitalization, project management, organizational
structure, digital transformation, systems engineering.

References

1. Bocharov, B. P, Voievodina, M. Yu. (2015). Informatsiyni tekhnolo-
hiyi v osviti. Kharkiv: KhNUMH im. O. M. Beketova, 197. Available
at: https://core.ac.uk /download /pdf/78066484.pdf

2. Bogdan, M. (2019). How to Develop a University Management
Software. Available at: https://kindgeek.com/blog/post/how-to-
develop-a-university-management-software

3. Fedusenko, O. V., Rafalska, O. O. (2013). Systemy upravlinnia
navchalnym protsesom studentiv z rozghaluzhenoiu orhanizatsieiu
dystantsiynoho navchannia u vyshchomu navchalnomu zakladi.
Upravlinnia rozvytkom skladnykh system, 13, 162—165.

4. Prohramne zabezpechennia dlia vyshchykh navchalnykh zakladiv
Ukrainy. Politek-SOFT. Available at: http://www.politek-soft.kiev.ua

5. Krevskiy, 1., Glotova, T., Deev, M., Matyukin, S., Sheremeteva, E.
(2016). Models for Cooperation Continuing Educations of Specialist
with Life Cycle of E-Learning Resources and Educational Programs.
Advances in Educational Technologies and Instructional Design,
258-285. doi: https://doi.org/10.4018,/978-1-4666-9489-7.ch018

6. Elhoseny, M., Metawa, N., Hassanien, A. E. (2016). An automated
information system to ensure quality in higher education institu-
tions. 2016 12th International Computer Engineering Conference
(ICENCO). doi: https://doi.org/10.1109 /icenco.2016.7856468

7. Mora, H. L, Sanchez, P. P. (2020). Digital Transformation in Higher
Education Institutions with Business Process Management : Ro-
botic Process Automation mediation model. 2020 15th Iberian
Conference on Information Systems and Technologies (CISTT). doi:
https://doi.org/10.23919 /cisti49556.2020.9140851

8. The 2018 digital university Staying relevant in the digital age.
Available at: https://www.pwe.co.uk/assets/pdf/the-2018-digital-
university-staying-relevant-in-the-digital-age.pdf

9. Bushuyev, S. D., Bushuyeva, N. S., Pokrovnitskaya, O. O. (2004). Tech-
nological maturity as strategic tool for development in project manage-
ment. Upravlinnia proektamy ta rozvytok vyrobnytstva, 1 (9), 5-16.

10. Teslia, I, Yehorchenkov, O., Khlevna, I., Khlevnyi, A. (2018).
Development of the concept and method of building of speci-
fied project management methodologies. Eastern-European Jour-
nal of Enterprise Technologies, 5 (3 (95)), 6—16. doi: https://
doi.org/10.15587/1729-4061.2018.142707

11. Kerroum, K., Khiat, A., Bahnasse, A., Aoula, E.-S., Khiat, Y. (2020).
The proposal of an agile model for the digital transformation of the
University Hassan II of Casablanca 4.0. Procedia Computer Science,
175, 403-410. doi: https://doi.org/10.1016/j.procs.2020.07.057

12. Yehorchenkova, N. Y., Teslia, [u. M., Khlevna, Tu. L., Kychan, O. M.
(2020). Methodological aspects of creating a digital university.
Bulletin of NTU “KhPI”. Series: Strategic Management, Portfolio,



Program and Project Management, 1, 31-36. doi: https://doi.org/
10.20998,/2413-3000.2020.1.4

13. Unger, B.N.,Gemiinden, H. G., Aubry,M.(2012). Thethreerolesofaproj-
ect portfolio management office: Their impact on portfolio management

execution and success. International Journal of Project Management,
30 (5), 608-620. doi: https://doi.org/10.1016/j.ijproman.2012.01.015

14. Teslia, I, Khlevna, 1. (2018). Organization of implementation of
concretized methodology and information technology of project
management as a unified system of project-oriented enterprise.
Bulletin of the National Technical University «KhPI» Series: New
Solutions in Modern Technologies, 45 (1321), 134—141. doi: https://
doi.org/10.20998/2413-4295.2018.45.18

15. Abdalhamid, S., Mishra, A. (2017). Factors in Agile Methods Adoption.
TEM Journal, 6 (2), 416-421. doi: http://doi.org/10.18421 /TEM62-29

16. West, D., Gilpin, M., Grant, T., Anderson, A. (2011). Water-Scrum-
Fall Is The Reality Of Agile For Most Organizations Today. Forrester
Research, Inc.

DOI: 10.15587/1729-4061.2020.216993
DEVELOPMENT OF A METHOD FOR OPTIMIZING THE
SITE LOADING SPEED (p. 21-29)

Oleksandr Pushkar

Simon Kuznets Kharkiv National University of Economics,
Kharkiv, Ukraine

ORCID: http://orcid.org/0000-0003-3592-3684

Yevhen Hrabovskyi

Simon Kuznets Kharkiv National University of Economics,
Kharkiv, Ukraine

ORCID: http://orcid.org/0000-0001-7799-7249

Andriy Gordyeyev

Simon Kuznets Kharkiv National University of Economics,
Kharkiv, Ukraine

ORCID: http://orcid.org/0000-0002-9601-6220

We have proposed a method for optimizing the loading speed of the
site. The site is targeted at the local audience within one city or region.
Tt is also taken into account that we can develop the site in a ready-made
content management system. We have formed a list of criteria that af-
fect the site loading speed. Experts in multimedia publishing have been
involved in forming a list of criteria that affect the site loading speed.
We have discovered the difficulties and shortcomings of certain criteria,
which should be considered as analytical and theoretical data for an
expert review of the complexity of criteria implementation.

The weighting factors of the criteria influence on the optimiza-
tion degree of the website loading speed are determined. A pairwise
comparison matrix of criteria is based on determining how much is
one of the criteria influencing the optimization degree of the site
loading speed more significant than the other. The calculation of
the elements of the weighting matrix of the criteria is implemented.
The most important and significant criteria that influence the opti-
mization of the website loading speed have been discovered.

We have formed an order of the criteria list implementation to
increase the site loading speed. The implementation of the developed
methodology for optimizing the site loading speed was implemented
as a prototype of a food photographer’s site, which is based on the
Joomla 3.9 content management system (USA). We have reviewed
several alternatives for the implementation of image compression. The
site loading speed has been tested before and after the implementation
of the developed method. It has been determined that, on average,
site loading speed indicators improved by 48 %. The development of a

method for optimizing the site loading speed will create conditions for
improving the site’s position in search engine rankings.

Keywords: loading speed, expert evaluation, pairwise compari-
son matrix, hierarchy analysis method.
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The rapid development of computer technology, the emergence
of modern cyber threats with signs of hybridity and synergy put
forward strict requirements for the economic component of national
security and especially the processes of ensuring the economy cy-
bersecurity. The cybersecurity industry is trying to meet today’s
requirements by introducing new and more advanced security
technologies and methods, but it is believed that such a universal
approach is not enough. The study is devoted to resolving the objec-
tive contradiction between the growing practical requirements for an
appropriate level of cybersecurity of business process contours while
increasing the number and technological complexity of cybersecu-
rity threats. Also the fact that threats acquire hybrid features on the
one hand, and imperfection, and sometimes the lack of methodology
for modeling the behavior of interacting agents of security systems
should be taken into account. However, this does not allow timely
prediction of future actions of attackers, and as a result, determining
the required level of investment in security, which will provide the
required level of cybersecurity.

The paper proposes the Concept of modeling the behavior of
interacting agents, the basis of which is a three-level structure of
modeling the subjects and business processes of the contours of the
organization and security system, based on modeling the behavior
of antagonistic agents. The proposed methodology for modeling the
behavior of interacting agents, which is based on the Concept of
behavior of antagonistic agents, allows assessing and increasing the
current level of security by reducing the number of hybrid threats

by 1.76 times, which reduces losses by 1.65 times and increases the
time for choosing threat counteraction means by reducing the time
to identify threats online by 38 %.

Keywords: cybersecurity, antagonistic agents, modeling method-
ology, reflexive agent, multiagent systems, business process contour.
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The existing models, methods, and technologies for managing
the gas transmission system of the Republic of Kazakhstan have sig-
nificantly become outdated. Therefore, during the operation of the
gas transmission system, the phenomenon of a gas imbalance occurs.
The presence of an imbalance leads to unjustifiably high technical
and economic losses, as well as disagreements and disputes between
consumers and suppliers of gas in the gas transmission system.

To eliminate this problem, the task was set to analyse the features of
the AS for data collection, gas metering, and detection of an imbalance
and its development, taking into account the identified features of the
AS method for determining a gas imbalance and identifying the causes
of its occurrence. It was proposed to consider a section of the main gas
pipeline as a set of gas supply and consumption systems. A two-sided F-
test was used as a general indicator of a gas imbalance at the site and for
each element of the gas supply and consumption systems. It was shown
that a comparison of the variances of samples for individual elements
and for the area as a whole identified such reasons for a gas imbalance as
measurement errors and changes in the operating modes. The developed
method for determining a gas imbalance and identifying the causes of its
occurrence makes it possible to assess quantitatively and qualitatively
the gas imbalance at the section of the main gas pipeline and to deter-
mine the most significant cause of this imbalance.

The developed method was tested while analysing the metering
data on gas transportation in the section of the main gas pipeline
‘Bukhara Gas-Bearing Region — Tashkent—Bishkek—Almaty’ for
two calendar months. We analysed the data on the equality of the
variances of the gas supply and consumption systems in this section,
as well as the equality of the variances of the samples describing the
operation of individual elements of these systems for two months.
Solution options were proposed, which made it possible to formulate



a conclusion about a change in the value of the gas imbalance and the

main reason for this change.

Keywords: gas imbalance, automated system, gas metering func-

tion, hypothesis of equality of dispersions, Fisher criterion, cause of

imbalance.
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This paper has demonstrated the need to use models not only at
the stage of theoretical research and design operations but also when



studying existing objects. The techniques to build them on the basis

of identification methods have been analyzed. The identification
methods have been shown when determining the parameters of pro-
cesses and objects. The difficulty of defining the models’ structures
has been emphasized.

A method has been proposed to determine the structure of an ar-
bitrary object’s model as the approximating set of linear differential
models. The data on the object’s response to external impact have
been used as source data. Demonstrating the method’s feasibility em-
ployed a set of standard links and a standard external influence in the
form of a stepped function as a model. This approach helps assess the
adequacy of the obtained approximation results based on the precise
solutions available. In a general case, there are no specific require-
ments for the form of an external influence and an object’s reaction.

The data that reflect the object’s response should allow their ap-
proximation using a polynomial. That makes it possible to represent
them following a Laplace transform in the form of a truncated power
series in the image domain. The transfer function is written in a
general form as a rational fraction. It underlies a Padé approximant
of the truncated power series.

The comparison of the available accurate calculation results and
those derived on the basis of the built model has shown good agree-
ment. In the cases under consideration, the computation error did
not exceed the 5 % value permissible for engineering calculations.
This is also the case when using the approximation of original data
over a limited period.

The response of the resulting model to the external influence
that simulates a real pulse was investigated. The comparison with
precise results showed a discrepancy not exceeding the value permis-
sible for engineering calculations (<5 %).

Keywords: object approximation model, structural identifica-
tion, Padé approximant, linear differential models.
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PO3POBKA CUCTEMOTEXHIYHOI KOHITEIIII JIPKUTAMISAIIL 3AKJIAIIB BUIIIOI OCBITH (c. 6-20)

0. M. Tecas, H. IO. €ropuenkona, 0. JI. Xnesna, €. 10. Karaesa, T. B. Jlarnmesa, O. B. €Eropuenkos, A. O. XxresHuii, B. B. Bepereisuuk

3alpoIOHOBAHO CUCTEMOTEXHIUHY KOHIIEHIIiIo Ji/pKuTasisanii 3akiaais Buioi ociti (3BO). Konuernist inTerpye cucremMuuii, mporecHnit
i TTpoeKTHNMIT mizXizx 10 BioOpaskenHs 06’ekTiB i mpomneci aiszmpHOCTI 3BO B eamromy mmdpoBomy mpoctopi. Ile 103BosmTS #0T0 BHKOpPHCTATH
TSI aBTOMATHU30BAHOTO BUPITIEHHsT (GYHKIIOHATBHUX 3319 B OCBITHHOMY, HAYKOBOMY, TOCIIOZIAPCHKOMY Ta yTIpaBiiHcbkomy mporiecax 3BO. B
paMKax KOHIIEIIIIii 3aIPOIIOHOBAHO ITi/IXO/IM /IO peasiizaltii: mpotieciB nudposoi Tpancdopmartii 3BO; dbyHKILil i cTPYKTYD yIIPaBIiHHS TIPOEKTAMU
mipkrranizaiii 3BO; inctpymenTiB 1udpoBoro yHiBepcutery. B ocHOBY KoHIIeIIIiT MOK/Ia/ieHo €nHuil ndpOBHil IPOCTIpP, SKUiT BKIIOYAE: 1H-
poBe Ta (hyHKITIOHAIBHE CEPEIOBHIIN, IHCTPYMEHTH HOTO (hOpMYBaHHS, iIHCTPyMeHTH BUKOpHCTaHHST nndposoro cepegosutna. [Tokasano, 1o yerix
tpancdopmartii 3BO B midpoBuil yHiBepcuTeT HANPSMY 3aI€KUTH Bifl €heKTUBHOCTI OPraHisallii mporeciB yIpaBIiHHs TPOEKTAMU JIi/KUTAITI3aITi1.
A juts1 11bOTO HEOOXiIHE: 3aCTOCYBaHHsT IPOOJEMHO-OPIEHTOBAHOT METOIOJIOTIT YIPABIHHS IPOEKTAMU; CTBOPEHHS CIIEIIaIbHOTO TiAPO3LLY [iKU-
tazizaiii 3BO; po3po6Ky CTPYKTYPH Ta TEXHOJIOTIT HATIOBHEHHSI Ta BAKOPUCTAHHSI IIM(POBOTO IPOCTOPY 3aKJIa/Ly BUIIOI OCBITH.

PesysipraTom 3actocyBanns HaBeeHOI KOHIenil fipruTastizaiii 3BO € cTBOpeHHs KOHKPETH30BaHOI METOIOIOTI] YIIPABJIiHHS TPOEKTA-
MU, sIKa OPi€HTOBaHA Ha MG POBY TpaHchOPMAIIiio 3aKJIaLy BUIIOI OCBITH. 3alIPOIIOHOBAHI HOBI OpPTaHi3alliiiHi 3acain AiPKUTATI3alli 3aKTa-
IIiB BUIIO1 OCBITH, B OCHOBI SIKMX MPOEKTHO-OPIEHTOBAaHA OpraHizailiiiia cTpykrypa — odic udpooi Tpancdopmarii. Buznaveni ctpykrypa
ta (hyHkii Takoro odicy.

JlocaizreHo mporiecy 3aKJIa/iiB BUIIOI OCBITH 3 TIO3UILiH TOTOBHOCTI /10 BIIPOBA/IPKEHHS CHCTEMOTEXHITHOI KOHIenii ijpknTatisanii. Ha-
BeJIeHO MPUKIAIN TipkuTastizaiii 3BO 3 BUKOPHCTAHHAM 3aIIPOTTIOHOBAHOI KOHIIETTTI].

KmouoBi cioBa: ijpKkuTatisanis, yIpaBaiHHs MTPOEKTAMI, OPraHisariiina cCTpyKTypa, indposa Tpanchopmariis, CHCTEMOTEXHIKa.
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PO3POBKA METO/IUKHU ONITHUMI3AIII INBUIKOCTI 3ABAHTAYKEHHS CAITY (c. 21-29)

O. L. Iymkap, €. M. I'pa6oscobkuii, A. C.Topaees

3aIrpoIroHoBaHO METOIMKY OTTHMI3allii ITBUAKOCTI 3aBaHTa)KeHH: caliTy. CaliT opieHTOBaHMIT Ha JIOKATBHY ayIUTOPII0 3 yPaxXyBaHHIM
BapTOCTI ONTUMI3allii, po3TalryBaHHs IIJIbOBOI ayAUTOPIT y MesKax 0AHOTO MicTa abo obsacti. TakoK IPUIMAETLCS B yBary Te, Mo caiiT Moxke
GyTi po3pobIIeHO Ha TOTOBIN cuctemi kepyBaHHs BMicToM. CHOPMOBAHO TEpPeJiK KPUTEPIiB, 110 BIUIMBAIOTH HA MIBUIKICTh 3aBAHTAKEHHS
caiiris. /{1 hopMyBaHHS IepesiKy KpUTEPIiB, 10 BINIMBAIOTH HA MIBU/IKICTh 3aBAHTAKEHHS CAliTiB, 0YJI0 3aIyU4eHO eKCIIEPTIB Tay3i MyJIbTH-
Me/IifHOTO BU/IAaBHUIITBA. ByJn BUSBIIEH] CKIQHOCTI 1 HEZOMIKN BU3HAYEHUX KPUTEPIiB, SAKi CJIi/T PO3TIISAIATH SK aHATI THKO-TEOPETUIHI JAaHi
TSI TIPOBEJIEHHST €KCIIEPTHOTO OI[IHIOBAHHST CKJIA[IHOCTI peastizailii KpuTepiis.

Busnaueno Barosi Koedili€HTH BIIMBY KPUTEPIIB Ha CTYIIEHb ONTUMIZAIl IBUAKICTIO 3aBaHTa)KeHHA caiiTy. [To0y10BaHO MATPHILIO ap-
HUX TTOPiBHAHb KPUTEPIiB HAa OCHOBI BU3HAUCHHSI, HA CKIJIBKH OINH KPUTEPIi BIVIUBY Ha CTYICHD ONTUMI3allil NIBU/IKICTIO 3aBaHTaKCHHS CaliTy
GiJIbII CYTTEBUIL, HIK IHIINIL. 31iICHEHO PO3PAXyHOK eJeMEHTIB MaTpPHIli BaroBux KoedimieHTiB Kputepiis. Busiieno HailGinbin Bak/mBi Ta
3HAYYII KPUTEPii, IO BIVIMBAIOTH HA ONTUMI3aIliI0 IMBHU/KICTIO 3aBAHTAKEHHST CAITY.

CdopmoBaHa MOCiIOBHICTh BIIPOBAJIKEHHS TE€PEJiKY KPUTEPIiB /71 MiBUIIEHHS MIBUAKOCTI 3aBaHTa)keHHs caiiTy. Peamnizariist pos-
POGJIEHOT METOANKY ONTUMIAIlii IBUAKOCTI 3aBaHTAKEHHST CaliTy 3/ifiCHeHa y BUMJIS/I poToTHILy cailTy dyn-dororpada, sikuii Gasyerbest
Ha cucremi kepyBants BMicToM Joomla 3.9 (CIIIA). Po3ruisiHyTo JieKiibKa aibTepHATHB BIPOBA/UKEHHS KPUTEPIIO CTHCKAHHS 300pajkKeHb.
[IpoBesieHO TeCTyBaHHST MBUAKOCTI 3aBAaHTAKEHHSI CANTY /10 Ta TiCJIsI BIPOBA/KEHHST PO3PO6TIeHOl MeTOIUKN. BrsHaueHo, 110 B cepeHboMy
MOKa3HUKK MIBUIKOCTI 3aBaHTaKEHHs CailTy moJinmuancs Ha 48 %. Po3pobiieHHs MEeTOAMKN ONTUMI3aIli MIBUAKOCTI 3aBaHTAKEHHST CallTy
CTBOPUTH YMOBHU JIJIs1 TIOKPAI[AaHHS TTO3UILIN caiiTy B peHTHHTaX HOMIYKOBUX CHCTEM.

KmouoBi croBa: IBI/IKICTD 3aBaHTa’KeHHs, €KCIIEPTHE OI[iHIOBAHHS, MATPHUILS MAPHUX TTOPiBHAHD, METOJT aHAJIi3y iepapxiii.
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PO3POBKA IPOCTOPOBO-YACOBOI CTPYKTYPU METO/IOJIOTTi MOJEJIIOBAHHS ITIOBEAITHKU
AHTATOHICTUYHUX ATEHTIB CUCTEMU BE3IIEKH (c. 30-52)

0. B. Mizos, A. M. I'pe6eniok, A. /1. Hamusaiiko, O. A. Hemkosa, I. P. Onipcokuii, 1. B. ITacsko, X. H. P3aes, A. I'. Cauii,
1O. II. Cununina, O. 1. ConoBbeBa

CrpiMKHl PO3BUTOK OGYNCIIOBAIBHIAX TEXHOJIOTIH, TTOsIBa CydacHUX KiGep3arpos 3 o3HakaMu TiGPUAHOCTI Ta CHHEPri3My BHCYBA€E 5KOP-
CTKi BUMOTH JI0 EKOHOMIYHOI CKJIaJI0BOT HAIlIOHAIBHOI Ge3MeKu JepsKaBi Ta 0cobIMBO TIpollecaM 3abe3nedeHHs KibepOesnexku GyHKIIOHYBaH-
Hsl eKOHOMIKU. [HAYCTPist KiGepOe3eKn HAMATAETHCS BIINMOBIIATH BUMOTAM ChOTOJICHHSI, BIPOBA/LKYIOUN HOBI 1 GIJIbIIT 1OCKOHAJI TEXHOJIOTIT
i MeTo/I TapaHTyBaHHs OEe31eKN, OTHAK BBAKAETHCS, 110 TAKUH YHIBEPCATbHUH M/XIA HeLoCTaTHIH. [JOCIIIPKEHHS TPUCBSYEHO BUPIMIEHHIO
06’ €KTUBHOTO MPOTUPIYYS MiK 3POCTAIOYUMHU Ha IIPAKTUIL BUMOraMu /10 3abe3IedeHHst BiIIOBIAHOTO piBHs Kibepbesneku KOHTYPIiB GizHec-



MPOIECIB IIPU OHOYACHOMY 301JbIIEH] KIJTbKOCTI Ta TeXHOJOTIUHIN CKIazHocTi 3arpos kibepOesneri. IIpu mbomy ciiz BpaxoByBaTi HaOyTTS
3arpo3aMi 03HaK TIOPUAHOCTI 3 OZIHOTO GOKY, Ta HEAOCKOHAIICTIO, @ TIOAEKY/H i BIICYTHICTIO METOIOJIOTIT MOJIETIOBAHHS MOBELIHKU B3aEMO-
MHI0YKX areHTiB cucreM Oesnexn. OHAK 1€ He 03BOJISIE CBOEYACHO MTPOTHO3YBATH MAHOYTHI /il 3JIOBMUCHHUKIB, a SIK Pe3yJIETaT — BU3HAYATH
HeOOXiIHUI piBeHb IHBECTUIIIH B crcTeMy Gesriekn, 1o 3abe3neynTh HeoOXiAHmii piBeHb KiGepOesneKkn.

B poGori sanpononosana KoHIeniis Mo/eioBaHHs MOBEIHKNA B3aEMO/IIOYNX areHTiB, 6a3uc KOl CTAaHOBUTH TPUPIBHEBA CTPYKTypa
MOJIeNIoBaHHs Cy0’eKTiB Ta GisHec-TpoIeciB KOHTYPIB (DyHKITIOHYBaHHS opraHizallii Ta cucteMu (e3rexu, 1o 6asyeThCsl Ha MOJICTIOBAHHI
TIOBE[IHKY aHTAaTOHICTUYHNX areHTiB.3aIpoIIoHoBaHa MeTO/0JI0TisT MO/IETIOBAHHST OBEIIHKHI B3AEMO/IIIOUNX areHTiB, sika 3acHoBana na Kon-
HeNIii MoBeiHKN aHTarOHiCTHYHNUX areHTiB, J03BOJISIE OLIHUTH Ta T ABUIIUTH OTOYHIIT piBeHb Oe3eKn 3a paxyHOK 3MeHIents y 1,76 pasis
KLIbKOCTI peastizantii ribpuHux 3arpos, mo 3abesinedye aMerinenis 36utkis y 1,65 pasu ta 36ibients yacy Bubopy 3aco0iB MPOTHCTOSHHS
3a paxyHOK CKOpoueHHs Ha 38 % vacy st ixeHTudikaiiii 3arpo3u B OHJIANH PeKUMI.

KmouoBi coBa: kiGepOesrieka, aHTATOHICTHYHI areHTH, METOAOJIOTIS MOJETIOBAHHS, PehIeKCUBHIIT areHT, MyJbTHATEHTHI CHCTEMH,
KOHTYP Gi3Hec-TpoIecis.
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PO3POBKA METO/1Y JIOCJIIZKEHHS JIUCBAJIAHCY TA3Y HA JUISTHII MATICTPAJIBHOTO TA3OIPOBOY
KA3AXCTAHY (c. 53-65)

B. B. Opas6aes, [I. P. 3inara6nenosa, H. A. A6iarasu, JI. T. Kypmanrasiesa, M. B. €pnanos

Hassui Mojiesi, METOM i TeXHOJIOTIT yIIpaBIiHHsI ra30TPaHCIIoOPTHOO cucteMolo PectiyOuikn Kazaxceran Ha chorojiti 3HauHO 3acTapijim.
ToMy B XOIIi eKCILIyaTallii Ta30TPaHCIOPTHOI CUCTEMU BIHUKAE siBHIILe auchanancy rasy. HassHicTh qucbanancy NPU3BOAUTD 0 HEBUIIPAB-
JIAHO BUCOKUX TEXHIYHUX | eKOHOMIUHUX BTPAT, PO3OIKHOCTEH 1 CYIEePeUOK CIOKUBAYIB 1 TOCTAYANIbHUKIB Ta3y B ra30TPAHCIIOPTHIiT cucTeMi.

Jlns ycyHeHHs i€l mpobieMy MoCTaBIeHo 3aBlaHHs aHatizy ocobmuBocteit AC 360py maHuX, 00Ky TPUPOIHOTO Tasy Ta BUSHAUCHHS
aucbamancy i po3poOKM 3 ypaxyBaHHsIM BusiBIeHHX ocobimBocteit AC MeToxy BU3HAUEHHsI ANCOATAHCY Ta3y i BUSIBJIEHHS TIPUYMH HOTO
BUHUKHEHHS. 3alPONOHOBAHO PO3TJIAAATH JAIISHKY MaricTPaJbHOTO Ta30IPOBOY K CYKYITHICTb CHCTEM MOCTA4aHHS Ta CIIOKMBAHHS rasy.
B sikocti yHiBepCaIbHOrO MOKa3HUKa MCOATAHCY Tady Ha JIJISHII Ta [ KOKHOTO €IeMEHTa CHCTEM TIOCTaYaHHs Ta CHOKMBAHHS ras3y BH-
KOPUCTaHO ABOCTOPOHHIH F-tect. [TokazaHo, 1110 MOPIBHAHHS AuCIepciii BUOIPOK MIO0 OKPEMUX eJIEMEHTIB 1 JIJISTHKK 3arajioM JI03BOJISIE
BUSIBJISITH TaKi TIPUYMHE ANCOATANCY Tasy, SIK TOXHOKM BUMIPIOBAHb i 3MiHa peskiMiB poboTtu. Po3pobiennii MeTos BU3HaYeH s AncOamancy
rasy i BUABJICHHSI TIPUYUH HOTO BUHMKHEHHS JI03BOJISIE KINBKICHO 1 AKICHO OiHUTH AncOasiaie ra3y Ha AiJIsHIl MaricTpaJbHOro Ta3ompoBOLY
Ta BU3HAYUTU HAHOLIBIN 3HAYYIILY IPUYMHY BUHUKHEHHS IIbOTO AUCOATAHCY.

Anpobartist po3po6IEHOTO METOLY TPOBOAMIACS B IPOLIEC] aHATI3Y OOMIKOBUX JaHNX PO TPAHCIIOPTYBAHHS a3y HA JJISHIL MariCTpaib-
HOTO ra3omnpoBoy «byxapcpkuii razonocumii pation Tamkent-bimkex-Anvatiy 3a 1Ba KajsenaapHi Micari. byro mpoanarizoBano gami mpo
PIBHICTB AMCIIEPCiil CUCTEM MOCTAYaHHs Ta CIIOKMBAHHS Tady i€l MJISHKI, a TAKOK PO PIBHICTD AMCIIEPCiil BUOIPOK, 110 OMUCYIOTH POOOTY
OKPEMHX eJIEMEHTIB IIUX CUCTEM 32 JIBa Micslli. 3allPOIOHOBAHO BapiaHTH PillleHb, sSKi 103B0OJININ c(HOPMYIIIOBATH BUCHOBOK IIPO 3MiHY BeJIH-
ynHN AncHaTaHCy Ta3y Ta OCHOBHY IIPUYIHY I{i€l 3MIiHIL

KiouoBi cioBa: jinchasiarc rady, aBToMaTH30BaHa crcTeMa, (hyHKIist 06Ky MPUPOIHOTO Tasy, rirnoTesa mpo PiBHICTD AUCIEpPCiii, KpuTe-
piii Dimepa, IpuynHa BUHUKHEHHS AUCOATAHCY.
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PO3POBKA METO/1Y IIPEJICTABJIEHHS AITPOKCUMAIIITHOI MOJIEJI OB €EKTA IK MHOKHWHU JIHIITHUX
TUOEPEHIITHUX MOJEJIEN (c. 66-73)

O. I. Bpynertkin, K. B. Bernos, B. O. Bpynerkin, O. M. Makcumos, O. B. MakcumoBa, O. C. I'aBamox, B. E. /lemunenko

[Tokazano HeoOXiAHICTh BUKOPUCTAHHS MOJIETIET He TIIbKK Ha CTajlii TeOPETHIHUX JOCI/KEHD 1 IPOEKTHUX PobiT, ajie i Ipy JOCIi IsKeH i
BiKe icHyrounx o6'exTiB. [IpoanaizoBato crocobu ix moOya0BK Ha OCHOBI MeToAiB ixenTHdikanil. BigzHaueHo BUKOPUCTAHHSA METOIB 1/1eH-
Tudikaiii /st BUBHAYEHHST ITapaMeTpiB 1poiteciB i 06’ekTiB. ITifkpecsieHo CKIaHICTh BU3HAYEHHS CTPYKTYPU MOJIEJIEH.

3arporoHOBaHO METO BU3HAYEHHS CTPYKTYPH MOJIEJ TOBITBHOTO 00’€KTA SIK AIPOKCHMYIOUO] CYKYITHOCTI JHIHHNX AnbepeHtiaTbHIx
Moziesieil. B skocTi BUXIHNX aHuX BUKOPHCTaHi peakilii 06’'exTa Ha 30BHiNIHii Bruims. [lJist meMoHcTpallii mpanesaaTiocTi METoAy B SIKOCTI
MOJIeJli BUKOPUCTAHA CYKYITHICTh CTAHJAPTHUX JIAHOK 1 CTAHAAPTHUIT 30BHINIHII BIJIUB y BUTJISAAL cTyiHYacTol (yukiii. Takuii miaxin go-
3BOJISAE OLIHUTHU a/IeKBAaTHICTh OIEP/KAHUX aITPOKCUMAIliHUX Pe3y/IbTaTiB Ha OCHOBI HAABHUX TOUHUX PillleHb. Y 3araJbHOMY BUIAJIKY CIIelli-
IBHUX BUMOT /10 (hOPMU 30BHIIIHBOTO BILUIMBY 1 peaxitii 00’ekTa He BUCYBAEThC.

Jlani, 1o Bigo6paskaioTh peakiiiio 00’ eKkra, MOBUHHI aBaTH MOKJINBICTD alpOKCUMYBATH X 3a JI0MoMOToI0 TtoJinoma. [le 1o3Bodsie pes-
CTaBUTH iX Micsg neperBopers Jlammaca y B hopmi ycidueHOTo CTerneHeBoro psiy B pocTopi 3o6paxkenn. [lepeaasanbia GyHKIA 3alMCYETh-
€1 B 3araJibHOMY BUTJISI/II SIK panioHasibHuii Api6. BoHa € ocHOBOW 1uist anpokcumartii [lazie yciueHOro CTeneHeBoro psiLy.

TTopiBHSHHS HAsIBHUX TOYHUX PE3YJILTATIB PO3PAXYHKIB | OTPMMAHUX Ha OCHOBI MOOYAOBAHOI MOJEI] TOKa3aI0 rapHuil 30ir. Y posrisi-
HYTHX BUITaJIKaX TTOXUOKa 0OYNCIeHb He BUXO/MIIA 32 JOMYCTUMY JUIst iIHKeHEePHUX PO3PaxyHKiB BesanunHy 5 %. Ile 3abesneuyernes i B pasi
BUKOPHCTAHHST allPOKCUMAIlil BUXIZAHMX JaHUX [T OOMEKEHOT0 IIPOMIAKKY dacy.

Byua nocmipkena peakiist oTpuMaHol MO/Iesli Ha 30BHIIIHII BILINB, 10 iMiTye peasbHuil iMirysisc. IIopiBHSAHHS 3 TOUHUMU pe3yJIbTaTaMi
MOKa3aJ10 PO36IKHICTB, 1110 HE MEPEBHUIILYE JOMYCTUMOI BEJIMYUHN [JIsT iHAKECHEPHUX PO3PaxyHKiB (<5 %).

KiouoBi caoBa: anpokcuMariiiina Moziesib 00’ekra, CTpyKTypHa igentudikanis, anpokcumMartis [Taze, piniiini audepernianbui Mozei.



