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The object of this study is the process of managing the configura-
tion of an IT project.

During the study, the problem of analyzing the configuration of
an IT product was solved. Research in this area is mainly aimed at
solving the problem of configuration analysis during the refactoring
of a monolithic IT product into individual services or microservices.
Questions about the methods of decomposing the description of the
architecture of the developed IT product into separate functional
configuration items (CI) remain almost unexplored.

As a result of the study, a method has been developed that makes
it possible to build in the form of a dendrogram all possible options
for decomposing the description of the IT product architecture into
separate CIs. Unlike existing ones, the proposed method takes into ac-
count the degree of repetition of CI descriptions. The method is based
on a Smith Maknaoton’s divisive algorithm for solving the clustering
problem. For its use, when solving the problem, the method for deter-
mining the distance between two functional CIs was modified.

The devised method passed an experimental test during the
development of the functional task “Formation and maintenance
of the individual plan of the scientific and pedagogical employee of
the department”. As CI, 10 functions of the task were considered. To
define these functions, the descriptions of 12 entities in the problem
database were used. As a result, a dendrogram was constructed with
all possible options for decomposing the description of the task ar-
chitecture into separate Cls.

Using the results of the study, it is possible to distinguish
separate functional CIs and CI groups, the descriptions of which are
strongly similar to each other. This allows one to improve the quality
of IT product development by assigning such CI groups to one and
the same executor of the IT project.

The reported results are used to form backlogs of the IT product and
further distribute their elements among the executors of the IT project.

Keywords: IT product, architecture description, configuration
item, divisive algorithm, Chebyshev distance, Hamming distance.
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Digitalization of all spheres of life has led to the fact that organi-
zations store a large amount of information in various data sources.
The process of strategic decision-making may involve an in-depth
analysis of data on many items of the organization’s production cycle.
However, data collection in this case can take weeks. This is quite a
long time for prompt decision-making.

The object of the study is data stored in the corporate informa-
tion system of the organization, methods of their analysis for making
management decisions.

The subject of the study is the automation of work with data
within the corporate analytical system, the identification of data
analysis patterns, as well as the design of an information analysis
system of a university.

The presented information analysis system will solve the
problem of consolidating disparate data of corporate information
systems, as well as operational data of the organization. This is
ensured by the creation of a metadatabase and the formation of an
information analysis system add-on using PowerBI technologies.
The generally accepted design scheme of the information system
was modernized demonstrating the place of the metadatabase
within the corporate information system of the university. A model
of data analysis based on the formation of production rules for
building a decision tree on the example of human resources analysis
is presented.

The results of this study can be useful to analysts, executives and
senior managers of large organizations in creating an analysis system
for the organization’s performance.

Keywords: information analysis system, business intelligence
systems, production rules, identifying hidden dependencies, Pow-
erBI, data structuring, data analysis, university information system.
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A methodology for improving the information support of the
prepress system by introducing new information blocks to prevent
errors and predict the final result before the start of prepress opera-
tions is presented. Conceptual provisions for assessing the quality of
the prepress process have been developed. These conceptual provi-

sions have become the basis for solving the problem of systemic
and random errors at the planning stage, created conditions for a
significant reduction in prepress time. This parameterized form al-
lows a formal description of operations, the determination of relevant
quality indicators based on the formed parameters, and the develop-
ment of databases and knowledge of the information support system
for the anticipatory quality control of prepress.

Classification of factors that affect the quality of the prepress
process was carried out. As a result, it is possible to exclude from
further consideration the factors that are not important for assess-
ing the prepress quality. The proposed factors form the basis of the
knowledge base of the information system for assessing the quality
of the prepress process.

The method of “anticipatory” quality control was developed.
This method provides the detection of “bottlenecks” in each techno-
logical operation of the prepress process, as a result of which random
and system errors can be avoided. The resulting indicators of the pro-
posed method are the probability of an error, the probability of error-
free execution of the technological operation, the cost of controlling
the technological operation, and the cost of eliminating the error.

The information support method for the quality assessment of
the prepress process is proposed. Implementation of the developed
information support methodology for assessing the quality of the
prepress process in the form of an information system for assess-
ing the prepress quality was carried out. This information system
allows automating the method of “anticipatory” quality control
proposed in this study. Thus, on the example of the technological
operation of color correction and color separation by the “CMYK
color model” parameter based on the use of the expert knowledge
base subsystem, the probability of an error is 1, and the cost of
eliminating the error is $ 6.

Keywords: information support of prepress quality assessment,
prepress errors, color correction, “anticipatory” quality control.
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One of the most important tasks of improving the information
technology infrastructure of an enterprise is to increase the ef-
ficiency of the incident management system. The relevance of this
study lies in the fact that at present the work of the technical support
service in the conditions of a large flow of applications accelerates
violation of the deadlines for resolution established by the business.
It, in turn, leads to downtime of information systems and financial
losses of the enterprise. This article analyzes the feasibility of intro-
ducing a third line of technical support to increase the proportion
of incidents resolved within the framework of the Service Level
Agreement adopted at the enterprise. A comparative analysis of the
widely used two-level model with the proposed three-level model in
this work is considered, using business process model notation. The
effectiveness of the model is confirmed by automated computations
using metrics, by calculating the rate and satisfaction coefficients
within the framework of two and three levels of the model and then
comparing these indicators to establish patterns. Thus, it is possible
to track how successfully and timely incidents of information sys-
tems are resolved, which in turn directly reflects the availability and
correct functioning of systems and the entire company.

The company’s practical losses due to system downtime were
calculated, as well as the resulting financial losses before and after
the adopting of the three-level system, taking into account the as-
sociated costs to identify if the initiation of the model is justified
and profitable.

Thus, the proposed model can be adopted by organizations in or-
der to improve the quality of services provided by the IT department,
to reduce the effect and impact of incidents on the performance and
availability of systems that affect the formation of financial statements.

Keywords: incident management, service interruption, support
line, resolution time, SLA (service level agreement), reference model.
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A computational method for the automated formation of a typi-
cal form of a digital image of the investigated objects on a series of
digital frames has been developed. Due to the imperfection of the
mounting of digital cameras, as well as their automated mounts, their
immobility at shooting during exposure time can be disturbed, which
leads to the formation of “blurred” images of objects of various forms.

Due to such inaccuracies in the tracking of objects on digital
frames, even in one series, the typical form of the image of objects
can vary from frame to frame. This fact of the difference in the stan-
dard form significantly complicates the execution of various image
processing tasks.

In order to simplify the evaluation of the image parameters of
objects in a series of digital frames, it has been proposed to use a
typical image on a digital frame corresponding to the average image
of objects as a model of object images. In this case, the appearance of
the image of the object, its form, the distribution of brightness in the
image will be determined only by the typical image.

This paper proposes a computational method for the automated
formation and evaluation of the typical form of the image of an object
in a digital frame based on the initial data — the actual given digital
frame. This computational method is based on the selection of single
images of objects and the formation of their rectangular area. Next,
the offset is evaluated, and the selected single images of objects are
normalized to calculate the typical form of the object image.

Using the method makes it possible to highlight objects against
the background of noise and reduce the number of false detections.
It is recommended to apply the method only in the case when the
frames have defects and “blurs” during the shooting, otherwise there
will be unreasonable additional computational costs.

The developed computational method was successfully tested
in practice within the framework of the CoLiTec project and imple-
mented in the intraframe processing unit of the Lemur software.

Keywords: transfer function, OLS-evaluation of parameters,
linear correlation coefficients, typical image form.
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This topic is very relevant in the field of artificial intelligence as
a direction of pattern recognition. In this work, the iris of the eye is
considered as an image.

Artificial intelligence makes this technology more accessible for use
in CCTV cameras, smartphones and various areas of human activity.

The article reflects the results of a study of methods and tech-
nologies of pattern recognition on the example of the human iris.

The aim of the work was to study methods and technologies for
human iris recognition and iris recognition of employees of a particu-
lar organization using EyeLock equipment by comparing segmenta-
tion results with Daugman standard segmentation.

Comparison analysis of segmentation results with standard seg-
mentation can be done by directly measuring the number of correctly
segmented irises in both methods, or by indirectly measuring the
effect of segmentation on iris recognition performance. The method
using the Daugman integral-differential operator has the greatest ef-
ficiency. The performance of the neural network has been improved.
To use a neural network to classify iris profiles, we selected sets of
images (images per person) as training images, and the rest of the
images were used as test images. Training time (in seconds): for the
Daugman method 170.7, and for the parabolic method 204.7.

The Daugman integro-differential operator is applied to the
captured image to obtain the “maximum integral derivative of the
contour” with ever-increasing radius on “successively decreasing
scales” in three parameters: center coordinates and radius. Finding
the maximum when the search coordinates deviate along an unwind-
ing spiral.

Methods and techniques for pattern recognition have been in-
vestigated using the human iris.

Keywords: pattern recognition, segmentation method, iris rec-
ognition technology, biometric personality authentication.
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The contributions of this paper are two-fold. First, it uses ma-
chine learning tools to detect and monitor glaucoma. Second, it pro-
vides insight into medicine, which can assist healthcare professionals
in improving disease diagnostic accuracy and help to reduce the pro-
gression and degeneration of retinal ganglion cells in patients. Glau-
coma is a group of eye diseases that damage the optic nerve, which
can cause vision loss and blindness at any age. The main symptom of
glaucoma in the early stages is high internal eye pressure. It is still
unknown what causes these diseases to develop, but if not treated,
they result in optic nerve atrophy. For this reason, in this paper we
propose a novel deep learning system for the automatic diagnosis of
glaucoma using a convolutional neural network for classification,
which demonstrates improved performance and records computation
time for fundus images. The results showed an accuracy of 94 % and
a loss value of only 0.27. The model we have created to investigate
with Keras helped us achieve good results in our training and testing
process. These study results demonstrate the ability of a deep learn-
ing model to identify glaucoma from fundus images. Increasing the
filter size and training the model resulted in a higher accuracy rate.
A population survey that was conducted in 2019 shows that most
patients with glaucoma become aware of their disease late, after the
disease causes a high level of optic nerve damage and a high percent-
age of vision loss. Early diagnosis and detection of glaucoma using
optic nerve imaging technology have gained wide clinical interest
in stopping or slowing the progression of the disease, allowing the
development of new algorithms to automate the diagnosis of eye
diseases.

Keywords: deep learning, glaucoma, convolutional neural net-
work, fundus image, image processing.
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This paper reports the development of an architecture and soft-

ware implementation of the library of classes for the finite-element
analysis of problems in the theory of elasticity with an open-source
code. The practical necessity of such systems is due to the fact that in
modern equipment there are new types of materials whose structural
elements’ calculation has certain features. As a result, it is neces-
sary to update the relevant scientific software or even devise a new



one. A flexible software architecture is designed to reduce the time
and complexity of such updates. Existing implementations of the
method of finite elements with open source have been analyzed: it
was revealed that there are no systems aimed at the most flexible and
user-friendly architecture. The system of abstract classes proposed in
the current work corresponds to known SOLID principles of object-
oriented design and makes it possible to scale the already developed
analysis program for new tasks in an easy and understandable way.
To test the quality of the developed system from the point of view
of software engineering, the maintainability index and cyclomatic
complexity code metrics were used. The values of these metrics for
the modules of the PyFEM system core vary in the following ranges:
from 1 to 18 for the maintainability index, and from 22 to 100 for
cyclomatic complexity. PyFEM testing was performed on the task
of determining the stressed-strained state of the turbine rotor blade.
Due to the ease of implementation, it was possible to build a set of
effective and intuitive classes that make it possible to solve numeri-
cally the static and dynamic problems in the theory of elasticity. The
developed class library can be used in the development of both
universal and specialized software designed to analyze multiphysics
problems.

Keywords: finite element method, object-oriented program-
ming, design pattern, theory of elasticity, PyFEM.
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This paper reports a new approach to ensuring the stability of
the turning process, which is based on the frequency-time character-
istics of the technological machining system (TMS). The approach
uses a mathematical model of the turning process as a single-mass
system with one degree of freedom, taking into account negative
feedback on the normal coordinate and positive feedback with a de-
lay in cutting depth. A new criterion for the stability of the cutting
process as a system with a delay in positive feedback is proposed,
based on the analysis of frequency characteristics in the form of a
Nyquist diagram. It is proved that such a system will be stable when
the chart of its Nyquist diagram does not cover a point with coordi-
nates [+1, 0] on the complex plane. The validity of the new criterion
has been confirmed by comparing the simulation results in the time
range with the location of the Nyquist diagram on the complex



plane. Based on the new criterion of stability, an algorithm for au-
tomatic construction of a Stability Lobes Diagram (SLD) has been
developed. The necessary a priori parameters of TMS, the ranges of
frequency change, and the calculation step for constructing such a
characteristic in the coordinates “cutting depth — spindle rotational
speed” have been determined. The adequacy of the obtained results
is confirmed by a full-scale experiment to assess the roughness of ma-
chined parts under cutting modes that fall into the area of stability
and instability on the SLD chart. The full-scale experiment proved
the possibility of a significant reduction in roughness according to
the Rz parameter, from 43 um to 18 um, while increasing productiv-
ity by 1.28 times. The use of a stability lobes diagram is especially
effective when programming CNC lathes where it is possible to select
the spindle speed in a wide range.

Keywords: stability of the cutting process, stability lobes dia-
gram, frequency stability criterion, machining by turning.
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The object of this study is the process of functioning of the “man-
machine” system on the example of the operator of a mobile fire
installation. One of the issue when building models of such systems
is to determine the parameters a priori of a given model of the human
operator — the delay time and a time constant.

For one of the promising means of fire extinguishing such as a mo-
bile installation based on Segway, a method for determining the time
parameters of the operator has been devised. A feature of the method
is the use of approximation of partial derivatives from the phase-fre-
quency characteristics of the operator in frequency, determined at two
frequencies. This approach makes it possible to get rid of the need to
use transcendental equations to determine time parameters and move
on to an algebraic equation. To substantiate the values of frequencies
at which partial derivatives are approximated, tolerance accuracy
criteria are used. It is shown that working range of the operator of the
mobile fire installation is in the infra-frequency region. Therefore, it
is advisable to determine the phase-frequency characteristics of the
operator numerically using an array of data on the transition function
of the operator. An array of such data is formed using the Kotelnikov-
Nyquist-Shannon theorem. A list of sequential procedures for the
implementation of the method for determining the time parameters of
the operator of a mobile fire installation is provided. The method for
determining the time parameters of the operator of a mobile fire in-
stallation was verified by solving a test problem. It is shown that with
permissible errors in the time parameters of the operator at the level of
5.0 %, the errors in their determining do not exceed 2.0 %.

The reported results can be used for determining the dynamic
parameters of the model of the operator of the fire installation, pro-
vided that the tolerance criterion for accuracy is set.



Keywords: mobile fire installation, operator, time parameters,
dynamic parameters, frequency characteristics.
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PO3POBKA METOIY BUPIIIEHHS 3ATAUI AHAJI3Y KOHOITYPAIII IT-TPOYKTY (c. 6-19)

M. B. €paanos, H. B. Bacuibuosa, O. €. Heymusakiua, 1. 0. Ilandboposa

OG’eKT MOCTIIKEHHST — MPOTIEC yIpaBIiHHs KoH(irypaieio [T-mpoexTy.

ITix yac gocipkenns BupinryBasacs npodsema ananisy Kondirypauii IT-npoayxry. [locmiasKken s B 1iiif raaysi cipgMoBaii, B OCHOBHOMY,
Ha BUPIIIeHH 3a/a4i aHasi3y Kondiryparii mij gac pedaxropinry monoaitaoro I'T-ipoxykTy na okpemi cepsicn un mikpocepsicu. ITuranmsa
PO METO/IM JIEKOMIIO3UILIT o1ncy apxiTekrypu pospobuosaroro IT-npoaykry Ha okpemi dyHKIioHanbHi koHdirypauiiiai exementn (CI)
BAJINIIAETHCS TPAKTUYHO HEJTOCIPKEHIIMU.

B pesyJibraTi J0C/IiKeH S PO3POOIEHO METOI, IKUH 103BOJIsIE (hOPMYBATH Y BUTJIS/L IEHAPOTPAMU YCi MOKJIMBI BapiaHTH AE€KOMITO3UILIT
onncy apxitexrypu I'T-ipoaykry na okpemi CI. Ha Bizminy Biz icHyounx, 3arporioHOBaHN METOJI BDAXOBYE CTYIiHb TIOBTOPIOBAHOCTI OTINCIB
CI. B ocHoBy MeTO/y TIOKJIa/IEHO JIiBi3iMHUIT alirTOPUTM BUpimenns 3amavi kiaacrepusarii C. MaxkuaoTtona. /{ist #ioro BAKOPUCTAHHS TTi]] 4ac
BUpiMIeHHs 3ana4i 6y10 MoandikoBaHo 3aci6 BU3HAYeHHS BigcTani Mixk aBoma (yHkionassaumu ClL.

Po3pobiieHnii MeTozt TIPOIIIOB eKCIiepUMEeHTAIbHY TepeBipKy i/l yac po3poOKy (yHKIoHANbHOI 3axa4i «DopMyBaHHs i BeJeHHs iH-
JIMBIya IbHOTO MJIAHY HAYKOBO-IIEaroriuHoro npamisuuka xkadeapus». Y sxocri CI 6yio posrasiayto 10 dyHkiiii saxayi. /{1 BusHaueHHsS
X (GyHKIIH BUKopuctano onucu 12 cyreil 6asu panux 3agaui. B pesyssrari chopMoBano geHAporpamy 3 yciMa MOKINBAMHI BapiaHTaMu
JICKOMITO3UILiT onucy apxitekTypu 3aja4i Ha okpemi CI.

Buxopucranus oTpuManux pe3yJIbTaTiB AOCTIKEHHS T03BOJIE BUMiIATH okpeMi (ynkiionanpai Cl ta rpynu Cl, ommcn Skux B CHITb-
HOMY CTYyIeHi noai6Hi oauH 110 iHMmoro. Ile 103BoIsAE MABUIINTH AKICTH PO3POOKU IT-nposykTy 3a paxyHok npusHadeHHs takux rpyn Cl
oHOMY I TOMY K BukoHaBIlo [T-mrpoexTy.

OtpuMani pe3yJbraTu BUKOPUCTOBYIOThCA Jist (hopMyBarHs Gekyioris [T-mpogyKTy Ta 1Moasbiioro po3noAiieH s iX eJIeMEeHTIB Mixk
BukoHaBIsIMu [ T-ipoexTy.

Kmouosi cioa: [T-npoyKT, oruc apXiTekTypH, KoHMIrypariiinuii esieMent, AiBisiMHuil anroputy, Bizcranb Yebuiesa, Bijcranb XeMMiHra.
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IHOBYIOBA IHOOPMAIIITHO-AHAJITUYHOI CUCTEMU B KOHTYPI KOPIIOPATUBHOI IH®OPMAIIITHOI
CHUCTEMM JIJII OB’€IHAHHS TA CTPYKTYPHU3AIIIL JIAHUX OPTAHI3AIII (HA IIPUKJIAZI BY3Y) (c. 20-29)

Oxana Kopnova, Anna Shaporeva, Kainizhamal Iklassova, Agibay Kushumbayev, Askar Tadzhigitov, Aliya Aitymova

[Tudposizaiist BCix chep KUTTEMISIBHOCTI MIPU3BEJIa 10 TOro, 10 B OPraHisallisx B Pi3HUX JuKepesaax MaHux 30epiractbest BEJIUKUN 06-
car indopmartii. TIporiec IPUIHSATTS CTPATETIYHUX PillleHb MOKE NPHUITYCKATH TIIMOOKUI aHAMI3 TaHUX 11010 6araTboX MO3UILNH BUPOGHUYOTO
Kty opramizaiiii. Omak 36ip JaHUX y TAKOMY BHIQJKY MOKe 3aiiMaTy THoKHI. [[JIs1 OnlepaTuBHOTO IPUIHSITTS PillleH st e J0CUTh TOBTH
TepMiH.

OG’e€KTOM JIOCJI/KEHHS € JaHi, 110 36epiraloTbCst B KOPIOpaTUBHil iH(opMaliiiiniii cucremi opramizaiiii, MeToAn IXHbOrO aHaI3y st
[IPUIHATTS yIPABJIIHCHKUX PillleHb.

[IpeaMeToM MOCTIUKEHHST € ABTOMATH3AITiSI POOOTH 3 ITAHUMH B PAMKaX KOPIOPATUBHOI AHAMI THYHOI CHCTEMH, BUSIBJIEHHST 3aKOHOMIPHOC-
Teil aHaJi3y JJaHNX, @ TAKOXK IIPOEKTYBAaHH: iH(OpMaliiHO-aHAIITHYHOI CHCTEMU BY3Y.

ITpencrasiena indopManiiino-aHaIITHYHA CHCTEMA JIO3BOJIUTH BUPIIATU MPOOJAEMY KOHCOJAAIIT PO3PI3HEHUX JaHNX KOPIOPATUBHIX
indopmariiinux cucreM, a TaKOXK OlepaTUBHUX JAanux oprauizaiii. e 3abe3nedyerbest cTBOpeHHAM 6a3u MeTajaHuX Ta (GOpMyBaHHAM Ha
ixHiit ocHOBI HaAOYOBU iH(GOPMAIITHO-aHATITHYHOI CHCTEMH i3 3acTOCyBaHHAM TexHosoriit PowerBl. MojepHizoBana 3araabHOIPHIAHATA
cxXeMma MpoeKTyBatHst iHGOpMaIiiiHol cueTeMy 3 IEMOHCTpAIIIEI0 Miciig 6a3u MeTafaHuX y KOHTYPi KOPIIOPaTUBHOI iH(OpMAaIiiiHoi cructemu
By3y. HaBe/ieHO MOJIesTb aHasi3y JaHuX Ha OCHOBI (hOPMYBAHHS MPOYKIIIHHUX MPABHII TOOYIOBH JIepeBa PillleHb Ha TIPUKJIA/ aHaI3Y Kajpo-
BOTO [IOTEHILialy.

PesyJisraTi IAHOTO JOCTIKEHHST MOKYTh OYyTH KOPHCHI aHATITHKaM, KEPIBHUKAM Ta MEHE/KepaM BHUINOI JAHKU OY/b-SIKMX BEJHKHX
opramizailiii Tpu CTBOPEHHI aHATITUYHOI cucTeMu eeKTUBHOCTI [IiSUILHOCTI Opranisartii.

Kmouosi caosa: indopmariiiHo-aHaTiTHIHA CUCTEMa, CHCTeME Oi3HEC-aHATITUKY, POAYKIIITHI PaBU/Ia, BUABJICHHS NPUXOBAHUX 3a-
snesxxnocreit, PowerBl, cTpykTypusartis fanmx, anasiis ganux, inopmariiiiia cucteMma By3y.
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PO3POBKA METOJNKHU THOOPMAIIMHOI MIATPUMKH OIIHKHU AKOCTI JIOJIPYKAPCBKOIO
TEXHOJIOTTYHOTI'O ITPOLECY (c. 30-40)

€. M. I'paGoscbkuii, C. B. Minyxin, H. O. Bpunsa
[Mogano MeTOAMKY BAOCKOHATEHHs iH(OPMAIiiHOTO 3abe3MedeHHs] CHCTEME J0APYKAPCHKOI Mi/ITOTOBKY IIJISIXOM BBEICHHSI HOBUX iH-
opmartiitaux 6JI0KIB TONEpe/sKeH s BUHUKHEHHS MOMUJIOK Ta MPOTHO3YBAHHS KIHIEBOTO Pe3yJIbraTy JI0 II0YaTKy BUKOHAHHS OIepattiil 10-

JPYKapChKOro mpotiecy. Po3po6IeHo KOHIENTYalbHI MOJTOKEHHST OI[IHKH SIKOCTi [OIPYKapChKOTO TEXHOJIOTIIHOTO Tportecy. Jlani KoHmenTy-
QJIbHI MIOJIOJKEHHST CTAJIM OCHOBOKO BUPINIEHHS TPOOIEMI BUHUKHEHHS CHCTEMHUX Ta BUIIAJKOBIX TIOMUJIOK HA €Tarl MIAHYBaHHS, CTBOPUIN




YMOBH JIJIs1 iCTOTHOTO CKOPOYEHHST Yacy J0APYKAPCHKOI MTOTOBKH, &, OTKE, | BCbOT0 BUPOOHUUOTO mpottecy. [[Jist BUSHAUeHHST OKA3HUKIB, SKi
CJTiJL OKpAIIyBaTH, Po3po0JIeHo mapaMeTpusoBany (hopMy ONmucy KOKHOI TEXHOJIOTTYHOI omepaltii 10ApyKapcbKoi miarorosku. Ils mapamerpu-
30BaHa opMa J1a€ 3MOry (hOPMAIbHOTO OIUCY Oflepalliil, BUSHAYEeHHS Bi/[IIOBI/IHIX [TOKa3HNKIB SIKOCTi Ha OCHOBI c(hOPMOBAHUX ITAPaMeTpiB i
Po3pobKK Ga3 maHKx i 3HaHb IHPOPMAITITHOI CHCTEMH THATPUMKH BUIIEPEIKAIOYOTO KOHTPOJIIO SIKOCTI 0JIPYKAPCHKOI THATOTOBKH.
3niiicHeno kiacudikallito YMHHUKIB, SKi BIVIMBAIOTh HA SKICTh JI0JIPYKAPCHKOTO TEXHOJIOTIYHOTO Ipoltecy. BHaciok 11poro 3’ssBuach
3MOTa 3/[IHCHNTH Bi/ICIKAHA 3 TOJAJIBIIOTO PO3TJIALY TAKUX YMHHHUKIB, 1IO He MAlOTh 3HAYEHHS /TSI OI[IHKH SKOCTI 0/IPYKaPChKOI MiITOTOBKH.
3anporoHOBaHi YNHHUKHU CTAHOBJISATH OCHOBY (asi 3HaHb iH(GOPMAIIHHOT CHCTEeMU OIIHKU SIKOCTI I0JPYKAPCHKOIO TEXHOJIOTIYHOTO MPOTIECY.
Po3pobiiero MeTO «BUIEPEIKAIOUOT0> KOHTPOJIO SKOCTI. Brasamuii MeToz 3abe3medye BUSBIEHHsI «BY3bKHUX MICIIb» TTPH BIUKOHAHHI
KOKHOI TEXHOJIOTIUHOI oTepaltii 10/ipyKapcbKOTO TeXHOJIOTIYHOTO TIPOIIeCy, BHACIIZIOK YOr0 MOJKHA YHUKHYTH IIOSIBY BUITQJIKOBUX Ta CUCTEM-
HUX TOMHJIOK. Y SKOCTI Pe3yJIbTYIOUNX TTOKa3HHUKIB 3aIIPOITOHOBAHOTO METO/Y BUCTYIIUIIN BipOTi/IHICTD BUHUKHEHHS MOMIJIKY, BipOTiHICTD
6e3MOMUIKOBOTO BUKOHAHHS TEXHOJIOTIYHOI OTepallii, BapTicTh KOHTPOJIIO TeXHOJOTIUHOT orepaltii Ta BapTicTh yCyHEHHs MOMUJIKH.
3arponoHOBaHO METOANKY iH(hOpMAaIiifHOI MiATPUMKHN OIIHKH SIKOCTI JI0ZPYKAaPChKOTO TEXHOJIOTIYHOTO TIpoliecy. BukonaHo peasisariio
PO3po6IeHOT MeTOAMKY TH(MOPMAIIHHOT TATPUMKK OIIHKU SKOCTI J0APYKapCbKOr0 TEXHOJOTIYHOTO HpOIecy y BUMIAAL iHbopMaltiiinol
CHCTeMH OI[IHKH AKOCTI A0/ pyKapchbkoi miarotosku. Ll indopmartiiina cucrema 103BosIs€ 3/iHICHIOBATH aBTOMATH3AIII10 3aIIPOITOHOBAHOTO B
NAHOMY JIOCJTiJIDKEHHI METOJIY «BHITEPEZKAIOUOT0» KOHTPOJIO SIKOCTi. Tak, Ha MPUKIa/Ai TEXHOJIOTIYHOI oTepartii KOpeKIlii KoJbopy Ta KOJIbo-
POMIIJIEHHS 3a TTAPAMETPOM «KOJIbopoBa Moesb CMYK» Ha OCHOBI BUKOPUCTaHHST €KCIIEPTHOI TifcuctemMu Gasy 3HaHb OTPUMAHO BiPOTiAHICTH
BUHUKHEHHS HOMUJIKN — 1, BApTiCTh yCyHEeHHS TTOMUIKN —6 $.
Kmouosi cioBa: indopmartiiiHa miATPUMKa OIIHKN SIKOCTI JI0/IPYKAPCHKOI MiZITOTOBKY, MOMUJIKK JI0/IPYKAPCHKOI ITi/IFOTOBKH, KOPEKIList
KOJIbOPY, «BHIEPE/PKAIOUHIN» KOHTPOIIb SIKOCTI.
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PO3POBKA ETAJIOHHOI MOJIEJI YIIPABJIIHHSA IHITUIEHTAMU (c. 41-50)

Gulbakyt Sembina, Karina Mayandinova, Lyazat Naizabayeva, Saule Sagnayeva

OjHi€ro 3 HANBAKJIMBIIINX 3aB/IaHb YAIOCKOHA/ICHHS 1H(OPMAIiTHO-TeXHOJIOr YHOI 1H(pPACTPYKTYPH I/IIIPUEMCTBA € I1i/IBUIIEHHS eeKTHB-
HOCTI CHCTEMU YIPABJIHHS IHIMAEHTAMI. AKTYaJIbHICTD 1[OTO JOCII/KEHHS TIOJISTAE Y TOMY, 1110 Y Yac poOOTH CJIysKOU TEeXHIYHOT THATPUMKH 32
YMOB BEJIMKOIO MOTOKY 3BEPHEHD IIPICKOPIOE TIOPYIIEHHS TEPMIHIB JI03BOJTY, BCTAHOBJIEHNX OisHecoM. Lle, y CBOIO 4epry, MPU3BOAUTb [0 TIPOCTOO
irndopmaniiinmx cucrem Ta (hiHAHCOBUX BTPAT MiANPHEMCTBA. Y Tl CTATTi amamisyeThCs JAOMIMBHICTD BIPOBAKEHHSA TPETHOI JiHii TeXHIgHOI
MATPUMKK IS 30LIBIIEHHST YACTKU THIIMAEHTIB, AKi J03BOJSIOTbCA B paMKax MPUIHATOI Ha THAIIPUEMCTBI YTOAM TIPO piBeHb 00CIyTOBYBaHHSI.
TTpoBeeHO TOPIBHSUIBHIN aHAJII3 MIMPOKO BKMBAHOI IBOPIBHEBOT MOJIEJI i3 3alIPOIIOHOBAHOIO Y 11iii POOOTI TPUPIBHEBOIO MOJIEIIIIO 3 BUKOPHC-
TaHHsIM HOTaIlii Mozesi Gisnec-mporiecy. EekTUBHICTD MOei TATBEPIKYETHCST aBTOMATH30BAHIMI PO3PAXyHKaMIU 3 BUKOPUCTAHHSIM METPUK,
PO3paxyHKOM KoediIlieHTiB IBUAKOCTI Ta 33/I0BOJIEHOCTI B paMKaX JIBOX Ta TPhOX PiBHIB MOJIEJ Ta MO/IA/IBIINM TTOPIBHSIHHSIM IINX TTOKa3HUKIB /IS
BCTAHOBJIEHHSI 3aKOHOMipHOCTEH. TakimM YimHOM, MOXKHA BiZICTEKYBATH, HACKITILKU YCITIITHO i CBOEYACHO I03BOJISTIOTHCS iHITUAEHTH iH(pOpMAIiTHIX
cucTeM, 110 GE3MOCEPEHBO BITOGPAKAE IOCTYIIHICTD 1 TPABIIIBHICTD (DyHKI[IOHYBAHHS CUCTEM i BCIET KOMMIAHIl.

By po3paxoBani IpakTUYHi BTPATH KOMIIaHii Yepes3 MPOCTOI0 CUCTEMHU, & TAKOXK (hiHAHCOBI BTPATH, [0 BUHUKAIOTb, IO 1 MiCJIs IPUITHST-
TS TPUPIBHEBOI CUCTEMHU 3 YPAXyBaHHAM CYITyTHIX BUTPAT, 00 BUSHAYNTH, YU € 3aILyCK MOJIEJI BUIIPABAAHUM i IPUOYTKOBUM.

TakuM YIHOM, 3aMPOTIOHOBAHA MOJIENb MOKe OYTH MPHUIHSATA OPTAHI3AIlisSIMU 3 METOIO TTABUIIEHHS SIKOCTI MOCIYT, 0 HagaoTsest 1T-
MIPO3/I1JIOM, 3HI)KEHHS BILUIMBY Ta BIUIMBY iHIIM/IEHTIB HA IIPOYKTUBHICTb Ta JOCTYIHICTb CUCTEM, 1[0 BIIMBAIOTH Ha (hOpMyBaHHs (iHAH-
COBOI 3BITHOCTI.

Kio4oBi ciioBa: yupasiiHHs HIMAEHTaMU, epepUBaHH 00CAYTOBYBaHHS, JIiHIs MATPUMKH, YaC PO3B’sI3aHHS, yrojla PO piBeHb 00-
CITyTOBYBAHHS, eTaTOHHa MOJIEJb.
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OOPMYBAHHSA TUIIOBOI ®OPMU 30B5PAKEHHS OB’EKTY HA CEPIi IU®POBUX KAJIPIB (c. 51-59)

B. €. CaBanesuy, C. B. Xnamos, B. I1. Baacenko, JK. B. [leiineko, O. b. Bpioxoseupkuii, I. C. Ta6akosa, T. O. TpyHosa

P03pobiieHo  06UnCIIOBATIBHUI METO aBTOMATU30BaHOTO (hopMyBaHHs TUIOBOI (Gopmu 1idPOBOro 300pakeHHs JOCJIIKYBaHUX
o0’exriB Ha cepii mudpoBux Kagpis. Yepes HEIOCKOHANICTD KPilJIeHHsT IM(POBUX KaMep, a TAaKOK IX aBTOMATH30BAHUX MOHTYBaHb, iXHS
HEPYXOMICTh i/ Yac 3fOMKH TPOTSATOM Yacy eKCIO3WI[i MOXKe MOPYITYBATUCS, IO MPU3BOAUTH 10 (GOPMYBaHHS «3Ma3aHWUX» 300paskeHb
00’ekTiB pi3Hoi (hopmu.

Yepes mogiGHi HETOUHOCTI CyTIPOBO/AY 00’€KTiB Ha IIMGPOBUX Kajpax HaBiTh o/Hiel cepii TuoBa popma 306pakeHHs 00’ €KTIB MOKe 3Mi-
HIOBATHCS Bifl Kaapy 10 Kaapy. Jlanuii haxt BiAMiHHOCTI THIIOBOT (hOPME 3HAYHO YCKJIAJHIOE BAKOHAHHS PI3HUX 3aBaHb 0OPOOKH 300PakeHb.

3 MeTOIO CIPOIEHHsI OIIHKHI TTapaMeTpiB 300paskeH st 00'€KTIiB Ha cepii HUpPOBUX KaApiB OYJI0 3apONOHOBAHO BUKOPUCTOBYBATH TH-
MoBe 300pakeHHs Ha 1U(POBOMY Ka/pi, 10 BIAMOBIIAE cepeHboMY 300paKeHHI0 00’€KTIB SIK MOZeJIb 300paskeHb 060'ekTiB. IIpu boMy Buj
300pakentst 06'ekTa, HOTO HOPMa, PO3MOALT SICKPABOCTI 300pakeHHs GYIyTh BUBHAYATICS TIMIBKIT THITOBIM 300PaKEHHSIM.

VY po6oTi 3anponoHOBaHO OGUNCTIOBANBHUI METOJ aBTOMATH30BAHOTO (DOPMYBAHHS Ta OLHKU TUTOBOI (hopMu 300pakeHHs 00’€KTa
Ha G POBOMY Ka/Ipi Ha OCHOBI BXIZIHUX JaHUX — BJIacHe HaHOTO IUMPOBOTO Kaapy. Januii oOurcoBaabHIiT METO 3aCHOBAHMIA Ha BUOOPI
OJIMHOYHKX 300pakeHb 00'€KTIB Ta (hopMyBaHHI iX MPAMOKYTHOI 06s1acti. Jlai BUKOHY€EThCS OIliHKA 3MIIIEHHsI Ta HOPMYBaHHsI 0OPaHUX 01~
HOYHUX 300paskeHb 06 €KTIB JIst 00UMCIeHHS THTIOBOI (hopME 300pakeHHsT 06’ €KTa.

BukopucTaHHs METOAY J03BOJISI€ BUILIATH 00'€KTH HA TJII IIyMy Ta CKOPOUYBATU KiJIbKICTb MOMUJIKOBHUX BUSABJIEHb. PEKOMEHIYETHCS
3aCTOCOBYBATH METOJL JIMIIIE Y BUTIAKY, KO KaIPH MAIOTh TeeKTH Ta «3Ma3n» I/ 9ac 3fOMKH, iHakire 6yayTh HEOOTPYHTOBAHI 0IaTKOBI
064UCITIOBAIbHI BUTPATH.



Po3pobuennii obumcoBasbHIi MeTO OYB yCHiMHO anpoboBaHuii Ha npakTuili B pamkax npoekty CoLiTec i Buposamskenuii y 6sori
BHYTPIITHBOKAZPOBOI 06pOOKM MporpaMHoro 3abesmnedents Lemur.
Kmouosi cnosa: nepenarna dyukiis, MHK-oninka napamerpis, Jiniiini koediienTu kopeJstiii, Turosa hopma 300pakeHHsL.
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B/IOCKOHAJIEHHSI TEXHOJIOTIi PO3IIISHABAHHS PAI/TYKHOI OBOJIOHKU OKA JIJ1S1 BIOMETPUYHOI
IJIEHTU®IKAILT JIIOAUHH (c. 60-69)

Aliya Kintonova, Igor Povkhan, Marzhan Mussaif, Galymzhan Gabdreshov

[Ia tema jayske akTyasibHa y cdepi MITYYHOTO IHTETEKTY sIK HAPSIMU po3iizHaBaHisa oOpasis. Y 1ill poboTi paiiayskia 060JI0HKA OKa
CTIPUIIMAETHCST SIK 300PaKEHHS.

ITyqHuii iHTENEKT POOKUTD I[F0 TEXHOJIOTIIO AOCTYITHIIIOW JIJIsi BUKOPUCTAHHSI B KAMePaxX BiZlEOCIIOCTEPEKEHH S, CMapTHOHAX Ta PI3HUX
chepax JoIChKOI [iSITTBHOCTI.

V crarti BigoOpaskeHo pe3yabraTy A0CTiIKEHHsT METOAIB Ta TEXHOJIOTIH po3izHaBaHHs 006pasiB Ha IPUKJAa/Il paiiyKHOT 0O0JIOHKH OKa
JIOJINHH.

Metoio po6oT GyJI0 BUBYEHHSI METO/IIB Ta TEXHOJIOTIH Po3MisHaBaHHsT pailLyKHOI 000JOHKI OKa JIOIMHHI Ta CIIiBPOOITHUKIB KOHKPETHOI
opranizartii 3 Bukopuctauusm obsaananus EyelLock msixom mopiBHsIHHS pe3yJibTaTiB cerMenTallii 3i cranzapTHolio cermMenTaiiieio Jlayrmana.

[TopiBusIbHUIT aHasTi3 pe3yabTaTiB CerMEeHTAllil 31 CTAHAAPTHOIO CETMEHTAIIE€I0 MOKHA BIKOHATH TIIJITXOM TIPSIMOTO BUMipIOBAHHS KiJb-
KOCTI MPaBUJIbHO CETMEHTOBAHUX Paliy’KHUX 0OOJOHOK B 000X MeTofaxX ab0 NUISAXOM HENPSIMOTO BUMIPIOBaHHs BIUIMBY CETMEHTAIlil Ha
e(eKTUBHICTb PO3Ii3HABAHHSI PaiiysKHOi 000J0HKH. MeToj i3 BUKOPUCTAHHSM iHTerpasbHo-audepenitiaabHoro oneparopa Jlayrmana Mae
Halibibiny edextusHicTs. [lominimeHo TPOAYKTUBHICTD HEUPOHHOT Mepexki. 1106 BUKOPUCTOBYBaTU HEHPOHHY MepeKy st Kaacudikarii
npodiiB paiiayKHoT 060J10HKH, MU BHOpaa Habopr 300paskeHb (300paskeH s Ha JIIOAWHY) SK HaBYaJIbHI 300paKeHH s, a iHII 300pakeHHs
BUKOPHCTOBYBAJIU sIK TECTOBI 300pakenHs. Jac HaBuaHHs (3a cekyHan): 17t Metoxy [layrmana 170,7, a auist mapabostiusoro meroxy 204,7.

J10 3aX0MJIEHOTO 300paskeHHS 3aCTOCOBYETHCS IHTErpabHO-IMDepenIiaTbHIil onepatop JlayrMana [jist OTPUMAHHS «MaKCUMaJIbHOT 1H-
TerpajabHOI MOXIAHOT KOHTYPY» 3 PajiycoM, IO HOCTIHO 301/IbITYETHCS, B <IIOCIJOBHO 3MEHIIYIOTHCA MacITabax» 3a TPhOMa apaMeTpaMu:
KOODAMHATAMU IEHTPY 1 pajiycoM. 3HAXO/KEHH MaKCUMYMY TIPH BiZIXMJICHHI KOOP/IMHAT MOUIYKY IO CITipati, [0 PO3KPYUYYETHCA.

Meroau Ta ipuitoMK posiizHaBaHHA 0OpasziB Oy AOCAIHKeHI 3 BUKOPUCTAHHSM PaliLyKHOT 000JOHKH OKa JIIOANHH.

Kimo4oBi ciroBa: posmizHaBanist 00pasis, METO/] CETMEHTAIII], TEXHOJIOTIsI PO3Mi3HABAHHS Pall/ly:KHOI 000JOHKN OKa, GioMeTpHUYHA aBTeH-
tudikaiisa ocobucTocti.
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PEAJII3AIISI 3STOPTKOBOI HEIPOHHOI MEPEJKI JIJISI IPOTHO3YBAHHS INIAYKOMU 3A 30BPAKEHHSIMU
OYHOTO JTHA (c. 70-77)

Sabina Rakhmetulayeva, Zarina Syrymbet

Brecok mamoi po6oTH CKITaA€ThCs 3 IBOX actieKTiB. [lo-epire, A7st BUSIBJIEHHST Ta MOHITOPUHTY TJIAYKOMU BIUKOPUCTOBYIOTBCST iHCTDY-
MEHTHU MaIINHHOTO HaB4YaHHs. [lo-1pyre, A€ThCs YsIBJIEHHS [TPO MEIUIIMHY, 110 MOJKE JOTIOMOITH MEJANYHNM IIPAIliBHIUKAM Ii/[BUIIUTH TOY-
HICTB /[IaTrHOCTUKN 3aXBOPIOBAHb i IOMOMOTTH 3HU3UTH IIPOTPECYBaHHS Ta JleTeHePaIllilo TaHTIi03HNX KITITHH CITKIBKH y naimienTis. Imaykoma
—I1e TpyIia OYHUX 3aXBOPIOBAHb, PH SIKUX MOUIKOXKYEThCS 30POBUIl HEPB, 110 MOKE MPU3BECTU 10 BTPATU 30Py Ta CIINOTH B GY/b-IKOMY
Bimi. OCHOBHIM CHMIITOMOM TJIAYKOMH Ha PAHHIX CTAMisIX € MiBUIIEHNI BHYTPIIMHbOOYHUI THCK. /loci HEBIZIOMO, TII0 BIUKJIMKAE PO3BUTOK
I[MIX 3aXBOPIOBaHb, aJie BiICYTHICTH JIKYBaHHS PU3BOAUTH 10 aTpodii 30poBoro Hepsa. 3 1€l IPUYNHU B aHiil poOOTI MU NPOTIOHYEMO HOBY
cucTeMy TIIMOGOKOTO HaBYaHHS JIJIsl aBTOMATHYHOI JIIATHOCTHKY IJIAyKOMU 3 BUKOPHCTAHHSIM 3rOPTKOBOT HEMPOHHOT Mepeski ist Kiacuikartii,
sIKa JIEMOHCTPYE MOJIIIIIEeHY IPOAYKTUBHICT Ta (DiKCye yac 06UKCIeHb /st 300pakeHb OYHOTO AHA. Pe3yJbraTu nmokasaiu TouHicTs 94 % i
Bem4YuHy BTpaT Beboro 0,27. Mozesns, SKy MU CTBOPUJIH IJIS IOCTI/PKEHHS 3a ortomMoroio Keras, ormoMorsia HaM I0CATTH XOPOIITHX Pe3yTb-
TaTiB y MPOIleci HABYAHHSI Ta TECTYBaHHsL. Pe3yJibraTul JOCTiIKeHHsI IEMOHCTPYIOTh 3[aTHICTh MOJIEi IIMGOKOT0 HABYAHHS ifeHTudhiKyBaTU
IIayKOMy 32 300pasKeHHSIMH OYHOTO IHA. 301TbINeHHsT po3Mipy (DiJbTpiB Ta HaBYaHHS MOJENI PU3BEJH 0 MiABUIIEHHS TOYHOCTI. OnuTy-
BaHHsI HaceJleHHs, posezere y 2019 polii, Hokasye, 110 6iIbIIICTh NaiEHTIB 3 TIAYKOMOIO Ji3HAIOTHCS TIPO CBOE 3aXBOPIOBAHHA Mi3HO, MiC/s
TOTO, SIK XBOPOOA BUKJINKAE BUCOKUI PiBEHb YPaKeHHS 30pOBOTO HEPBa 1 BUCOKMH BiJICOTOK BTPATH 30py. PaHHS /[iarHOCTHKA Ta BUSIBJICHHS
[JIAyKOMU 3 BUKOPUCTAHHAM TEXHOJIOTIT Bigyasisailil 30poBOTO HepBa BUKJIMKAIN MUPOKUN KIIHIYHUN iHTEpeC 3 TOYKK 30py 3yNUHKH abo
YIOBiJIbHEHHST IPOTPECyBAHHST 3aXBOPIOBAHHSI, 1[0 JI03BOJINIIO PO3POOUTH HOBI aJITOPUTMU aBTOMATU3AIN [IarHOCTHKH 3aXBOPIOBAHb OYEil.

Kio4oBi ciioBa: riimboke HaBYaHHSI, IJIAYKOMa, 3TOPTKOBA HEIPOHHA Mepeska, 300pakeHHsI 0YHOTO JIHa, 06pOOKa 300pazkeHb.
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PO3POBKA OF’€EKTHO-OPIEHTOBAHOI APXITEKTYPU CKIHUEHHO-EJJEMEHTHOTO MOJIEJTIOBAHHS
EJIEMEHTIB KOHCTPYKIIIIT (c. 78-84)

O. B. I'neanoBcokwuii, O. B. Kyzin, 0. O. Benokons, /1. O. Kpyrisak, C. B. Inpin
Po3pobJieHo apxiTekTypy Ta IporpaMHy peasizaiiito 6i6aioTekr KIaciB CKiHYeHHO-eJIeMeHTHOTO aHali3y 3aja4 Teopil PYKHOCTI 3 Bij-
KPUTUM IIPOrpaMHUM KoaoM. [TpakTrdHa HeOOXiIHICTh TAKUX CHCTEM MOB’sI3aHa 3 TUM, 1[0 Y CyYacHiii TexHilli BUHMKAIOTh HOBI THIIN MaTepia-

JIiB, PO3PAXyHOK €JIEMEHTIB KOHCTPYKIIIH SIKHX Ma€ MeBHI 0COOMMBOCTI. SIK HACIIIIOK, HEOOXIIHO OHOBJIIOBATH Bi/TIOBIZIHE HAYKOBE TIPOTrPaMHE
3abe3neueHHst Ui, HaBiTh, CTBOPIOBATH HOBe. [HyUKa MporpaMHa apXiTeKTypa po3poOJISIETHCS 3 METOKO 3MEHIIIEHHS Yacy Ta CKJIAJHOCTI TaKUX




oHOBJIeHb. [IpoanaizoBano HasIBHI peasisallii MeTOLy CKIHUEHHUX €JIEMEHTIB 3 BiIKpUTUM IIPOIPAMHUM KOJIOM Ta BHSIBJICHO, 1[0 BiICYTHI
CHICTEMTI, CIIPSIMOBAH| Ha MAKCHMAJBHO THYYKY Ta 3pO3YyMIJIY JIsl KOPHCTYBaya apXiTeKTypy. 3ampornoHoBana B poboTi cricreMa abCTpaKTHIX
kuacis Bianosinae Bigomum SOLID npuniumnam 06 €KTHO-OPIEHTOBAHOTO MPOEKTYBAHHS Ta JO3BOJISAE MacIITabyBaTh BKe PO3POOJIEHY TPO-
rpamy aHaJisy /sl HOBUX 3a/[a4 y JIETKUil Ta 3po3yMijmii croci6. J[Jist TecTyBaHHS AKOCTI po3pOOJIEHOI CHCTEMU 3 TOYKK 30PY MPOrPaMHOI
iHKeHepil BUKOPHCTAHO METPUKHU KOJLY 1H/IEKC PEMOHTOIIPH/IATHOCTI Ta IKJIOMAaTHYHA CKJIa/[HICTh. S3HAYCHHS BKa3aHIX METPUK LISt MOLYJIiB
saapa cuctemu PyFEM 3aminooTses B Takux fgiamasonax: Bix 1 mo 18 s inmexcy pemontonpuaatHocTi, Bix 22 no 100 1711 mukgoMaTHIHOl
cknagHocti. Bukonano tecryBants PyFEM Ha 3aaui BU3HAUEHHS HAIIPYKEHO-1e(DOPMOBAHOTO CTaHY JIOMATKH POTOpa TypOiHu. 3aBusku
mpocToTi peasizaiii Baasocst moOyayBatH HaOip epeKTUBHUX i IHTYITHBHO-3PO3YMIIMX KJACIB, 110 J03BOJSIOTh BUKOHYBATH YHCETbHE
PO3B’sI3aH s CTATUYHMX | AMHAMIYHKUX 3a/a4 Teopil npyxHocti. Pospobiena 6ibaioreka kiaciB Moke OyTH BUKOPUCTaHa TIPU PO3POOILI K
YHIBEpPCAIBHOTO, TAK 1 CIEIiali30BaHOTO MTPOrPAMHOro 3abe3MedeHHsl, TPU3HAYCHOTO JIJIs aHATI3Y MYJIBTH(IZMIHIX 3aj1a4.

Kio4oBi cioBa: MeTOll CKiHYEHHHX €JIEMEHTIB, 00’€KTHO-Opi€HTOBaHe MPOrpaMyBaHHsI, 1TabJIOH MPOEKTYBAHHSI, TEOPist MPY/KHOCTI,
PyFEM.
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YACTOTHO-YACOBMUIA X/ /10 3ABE3IIEYEHHSA CTAJIOCTI TOKAPHOI OBPOBKH (c. 85-92)

I0. B. Ilerpakos, M. A. /lanuibueHKo

[IpesicTaBeno HOBHI /XM 10 3abe3MeUeHHsI CTaIOCTi MPOIECY TOKAPHOi 0OPOOKH, SIKHiT 6a3y€eThCsT HA YaCTOTHO-YaCOBUX XapaKTepuC-
THKaX TexHoJIoTiuHOi 06po6HOi cuctemu (TOC). Tiaxia BUKOPUCTOBYE MaTeMaTUYHy MOJIE/b MPOILECY TOUIHHS K OJHOMACOBOI CUCTEMU
3 OIHUM CTYyTIeHeM CBOOOIM 3 YpaxyBaHHSIM HETATHBHOTO 3BOPOTHOTO 3B’SI3KY 32 HOPMAJIBHOIO KOOPAMHATOIO Ta TO3UTHBHOTO 3BOPOTHOTO
3B'SI3Ky i3 3alli3HEHHAM 3a TJIMOMHOW pisaHHs. 3alPOINOHOBAHO HOBUII KPUTEPIN CTAJOCTI MPOIECY PI3aHHS sIK CUCTEMU i3 3alli3HEHHAM Y
TIO3UTUBHOMY 3BOPOTHOMY 3B'SI3KY, 1[0 TPYHTYETHCS Ha aHaJi31 YaCTOTHUX XapaKTePUCTUK y BUTJIAAL Aiarpamu Haiiksicta. /loBeneno, 1o
Taka cucrema Gyzie cranor, kouau rpadik ii giarpamu Haiiksicta He 0XOIUIIOE TOUKY 3 KoopauHatamu [+1, 0] Ha KommuiekcHii momui. Cripa-
BEJIMBICTD HOBOTO KPUTEPiio MiATBEP/PKEHO 3iCTAaBICHHAM Pe3yJbTaTiB MOENIOBAHHSA Y YacOBOMY /Iialla3oHi 3 PO3TANIyBAHHAM JiarpaMn
Haiixsicra na KomiuiekcHiii nurommui. Ha 0CHOBI HOBOrO KPUTEPIIO CTAJIOCTI CKIAIEHO aITOPUTM aBTOMATUYHOT OOY0BU iarpaMu CTajoCTi
(Stability Lobes Diagram — SLD). Busnaueno neo6xinni anpiopi nmapamerpu TOC, gianasonn sMiHu 4acTOT Ta KPOKY PO3PAXyHKY JJIsI T10-
GyI0BU TaKOi XapaKTEPUCTUKK B KOOPAMHATAX «IJIMOUHA Pi3aHHsI — 4acTOTa 0OEPTAHHS UIMTHH/ET>. AJIEKBATHICT OTPUMAHUX PE3YJIBTaTiB
MATBEPAKYETHCS HATYPHUM €KCIIEPIMEHTOM 3 OIIHKM MIOPCTKOCTI 06pOGIEeHNX leTastell pu pesknMax pisaHHs, o TOTPAILISIOTh Y 001acTh
crasocti Ta Hectasnocti Ha rpadiky SLD. IIposesennit HaTypHUiT €KCIIEPUMEHT JI0BIB MOKJIMBICTbH CyTTEBOTO 3HMKEHHS IIOPCTKOCTI 3a Ia-
pamerpom Rz 3 43 MM 10 18 MKM IpH 0iHOYACHOMY TiABHINEHH] TPOAYKTUBHOCTI B 1,28 pasu. Bukopucranus miarpamMmu cTajgocTi 0cobJInBo
eeKTUBHO TIpU MIporpamyBatHi Tokapuux BeperaTis 3 YITK, e € MoskaIuBicTh BUOOPY 4acTOTH 0OepTaHHS HINUHIES B IIMPOKOMY JliallasoHi.

Ki1040Bi c10Ba: ctanmicTs nporecy pisaHHs, giarpaMa CTaloCTi, YaCTOTHUET KPUTEPIH CTamoCTi, TOKapHe 06pOOIeHHS.
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PO3POBKA METO/IA BU3SHAYEHHS YACOBUX IIAPAMETPIB OIIEPATOPA MOBLJIbHOI ITOKEKHOI
YCTAHOBKH (c. 93-99)

10. 0. A6pamos, O. €. Bacmanos, B. O. Co6una, [I. JI. Coxonos, C. I0. Parimos

OG’'€KTOM JOCTIIKEHHS € TIPOIIeC (GYHKI[IOHYBaHHS CHCTEMU <JIIOJIMHA — MalllMHA» HA IPUKJIA/L ollepaTtopa MOOIJIBHOT TTOKEKHOL ycra-
nHoBku. OjHieo 3 mpodseM Tpu TOOYI0BI MOJIeIeil TAKMX CHCTEM € BU3HAYEHHS MapaMeTpiB anpiopi 3aiaHoi Mojiesii JIOANHN-0TepaTopa —
Yacy 3aTPUMKHU Ta IIOCTiiHOT yacy.

JIJ1s1 O/THOTO 3 TIEPCIIEKTUBHIUX 3aC001B MOKEKOTACIHHS — MOOIIBHOT yCTAaHOBKM Ha 6asi CirBeio — po3pobIeHo METO/T BU3HAYEHHST YaCOBIX
napametpis orepaTopa. OcoGaMBICTIO METOLY € BUKOPUCTAHHSA alpOKCUMAIlii YaCTUHHKMX MOXIAHKX BiZl (ha30BO-4aCTOTHOI XapaKTepUCTUKU
oIepaTopa Mo YacToTi, IO BU3HAYAIOTHCS HA IBOX JaCTOTaX. Takmil MiXix 103BOJISE MO36aBUTHCH Bifl HEOOXIAHOCTI B BUKOPUCTAHHI TpaHC-
[[EH/IEHTHUX PIiBHSHb JIJIsl BU3HAYEHHS YaCOBUX MapaMeTPiB i mepeilTu 10 anreGpaidHoOro piBHsHHsL. [[Jist OGIPYHTYBAaHHS BEIMUYKMH YaCTOT, Ha
SIKUX 3/IIHCHIOETBCST AITPOKCUMAIlisl YaCTHHHUX TTOXIZIHUX, BAKOPUCTOBYIOTBCST IOTYCKOBI KpuTepii TourocTi. [Tokazamo, 1mo pobouwnii aiamason
orneparopa MOGITLHOT MOKEKHOT YCTAHOBKH JIEKUTD B iH(ppadacToTHiil obmacti. ToMy AOIIIBHUM € BUSHAYCHHST (ha30BO-4aCTOTHOI XapaKTe-
PHUCTHKH OTlepaTopa YNCeSbHNM IIJISIXOM i3 BUKOPUCTAHHSIM MAaCUBY JIAHUX CTOCOBHO Iepexinoi ¢yHKIlil orneparopa. MacuB Takux AaHUX
dopmyeThes i3 Bukopuctanusm teopemu Korenpunkosa-Haiikgicta-11lennona. HaBeneno mepesik mocmiJoBHUX MPOIEAYD s peastizaitii
METO/ly BUSHAUEHHST YaCOBHX [TAPAMETPIB Orlepatopa MOOLIBHOT MOKEKHOT ycTaHOBKU. Bepudikalliss MeTOy BU3HAYEHHS YaCOBUX TTAPAMETPIB
oneparopa MOOIIBHOI TI0KEKHOT YCTAHOBKK 3/iHiCHEHA 1IISIXOM pillieHHs TecT-3a4a4i. [Tokazano, 1o Mpu AOMYCTUMUX MOXUOKAX 4aCOBUX
napamMeTpiB oreparopa Ha piszi 5,0 %, MOXUOKY X BU3HAYCHHS He nepeBHILyoTh 2,0 %.

OtrpuMani pe3ysbraTi MOKYTh OyTH BUKOPUCTaHI IPU BU3HAYECHHS AMHAMIYHUX TTapaMeTPiB MOJIEJ OIlepaTopa MOkKeKHOI YCTAaHOBKH, 3a
YMOBH 3aBJIaHHS JIOIIyCKOBOTO KPUTEPIIO 110 TOYHOCTI.

KirouoBi ciioBa: MoGiTbHA MOJKEKHA YCTAHOBKA, OMIEPATOP, YaCOBi MapaMeTpH, INHAMIUHI TapaMeTpH, YaCTOTHI XapaKTePICTHKIL



