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CEKUIA 3

METOAM WWBUAKOI TA AOCTOBIPHOI OBPOBKU A AHUX
B KOMITHOTEPHUX CUCTEMAX TA MEPEXAX

KepiBauk cekmii: 1.T.H., mpo¢. B. A. Kpacuobaes, XHY, Xapkis
Cexperap cekuii: K.T.H., gou. B. M. Kypuanos, BITI, IToxraa

THE NETWORK STRUCTURE SUSTAINABLE AGAINST TO FAILURE
OF A CERTAIN NUMBER OF COMPUTERS

Aliyev Y.A.
ANAS Institute of Control Systems, Baku, Azerbaijan

Computer equipment, as well as being a computing tool and by becoming a part
of the information-sharing system creates many new issues. These issues, on the one
hand have prompted the creation of perfect software, network technologies and on
the other hand new hardware. At present, by depending on demands of solutions to
the issues settled by computer and such devices, their parameters are defined, the
appropriate communication devices are selected and the network architecture is ap-
plied. It should be noted that the combination of computer devices in network is
mainly aimed addressing two issues in terms of information exchange: (1) Manage-
ment of devices from a designated center ("client-server" connection); (2) creating
access to resources from one device to another ("super-computer-type" systems).
However, in recent times, new approaches have emerged in the theory of the organi-
zation of various types of work by the joint operation of a number of units. One of
such approaches is the “System of Systems” approach, which introduces new require-
ments for the organization of data exchange between collaborative devices: (3) organi-
zation of decentralized information exchange between devices [1]. If computers are
interconnected with each other, up to k computers can be damaged due to technical
reasons. In most cases, the network stops working due to damaged computers or the
stability of information exchange between network devices is not protected. The sta-
bility of information sharing can be protected if the total number of computers in the
network (n) and the number of damaged computers (k) is known in advance. At first,
each of the computers is numbered as 1, ..., n. Waiting for the numbering sequence
and the module n, each computer is connected with the next up to k + 1 computer. In
this case, if up to k computers are damaged system will continue its functionality.
The stability of information exchange between network devices will be protected as
well. The network structure mentioned above can also be used for IOT [2].
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ABOUT THE SOFTWARE MODULE
THAT CONVERTS WATMETROGRAMS TO DYNAMOGRAMS

Kadasheva U.M.
ANAS, Institute of Controls Systems, Baku, Azerbaijan

Pump jack is mechanism which converts periodic moving into linear moving.
There are two the most popular methods to explore working conditions of the
pump and operation of wells: dynamograms and wattmetrograms methods. But to
control with dynamograms is more popular method.

Because diagnostics at oil and gas extraction facilities is mainly performed
with dynamograms, but diagnostics with wattmetrograms almost not used. That’s
why, the research case is dedicated to the conversion of wattmetrograms to dy-
namograms.

The energy supplied to the electric motor of the pump jack can be measured
easily with a special device. These measured prices are given us as the form of
signal with the numbers of measurement. For signal processing, it is required to
bring it to a standard form [1]. That’s why the signal is normalized.

Horse head comes to the same point after certain period of time, because the
moving of walking beam of the pump jack is periodic.

This time period is called the signal period. Obviously, the signal period is
not known us in advance. In the research case, the signal period was found using
the correlation method. One of the major problems in the conversion of wattmetro-
grams to dynamograms is the definition of dead point. So that, at two points during
the movement of the walking beam the power that consumed the electric motor is
close to zero. In the algorithm the points corresponding to these prices were de-
fined as dead points and the rotation angle of the gear reducer was found according
to the formulas in the article [2].

Note that, the length of arms of the walking beam, the speed of rotation of the
gear reducer and the counterbalance weight were given us in advance. According
these prices, the load on the polished rod was found and the graph - dynamogram
was set up which this load depends on time or measurements numbers.

This wok was supported by the Science Foundation of SOCAR - Grant Ne
06LR-AMEA.2019.
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INVESTIGATION OF OBSERVATION CONDITIONS OF TERRAIN

Nasibov Y.A.
Azerbaijan National Academy of Sciences, Institute of Geography,
Baku, Azerbaijan Republic
Bayramov A.A.
Armed Forces War College, Baku, Azerbaijan Republic
Control Systems Institute, Azerbaijan National Academy of Sciences,
Baku, Azerbaijan Republic

As usual method, the paper topography maps are used for study of observa-
tion conditions of military operation activities terrain. Based on the topography
map, the providing good observation heights are determined, also, the invisible
areas, secretly placed enemy objects, the nature camouflaged reads for troops
movement are determined. However, the use of paper topography maps leads to
time lost. So, it should be used the modern methods, for example, raster topogra-
phy maps. The raster topography maps are prepared by using of modern ArcGIS,
Maplnfo, Global Mapper, etc. software of Geography Information Systems tech-
nology. When observation posts selection on the terrain, it should be pay attention
to the sizes of invisible areas and bounders. The observation posts have to been to
select such way that from these posts the enemy’s terrain has a minimum invisible
(dead zone) and a maximum visible boundaries area. In addition, the observation
posts have to been to select such way that these posts supplement each other and an
unobservable or an invisible (dead zone) areas are not among them. In given work
for one chosen mountainous terrain of Azerbaijan Republic the profile of determi-
nation of the visible and invisible (dead zones) areas has been constructed on the
topography map (see figure below).
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METHODS OF QUICK IMPLEMENTATION OF MODULAR
ARITHMETIC DATA OPERATIONS ON THE BASIS
OF A RESIDUAL NUMBER SYSTEM

Yanko A., Martynenko A., Bodnar Y.
National University «Yuri Kondratyuk Poltava Polytechnic», Poltava, Ukraine
Krasnobayev V.
V. N. Karazin Kharkiv National University, Kharkiv

It is important for modern science and technology to find ways to improve the
performance and reliability of systems. Some methods are based on the application
of complex multi-machine complexes, others try to differentiate the process and
calculations for parallel execution. However, they have either a low performance
score or only a specific class of task. The use of large and large integrated circuits
has increased the interest in tabular data processing methods. However, they also
have a significant drawback — a significant amount of equipment needed [1].

One of the most important characteristics of a computing system (CS) is its
speed and performance. CS performance is determined by the amount of computa-
tional work performed per unit of time. The most important factors affecting the
performance of the CS are primarily factors such as: the clock speed of the CS
processor, the number of program commands (tasks, algorithms) and the number of
clock cycles for executing one command (average execution time of one com-
mand). In turn, the command consists of a sequence of arithmetic and other opera-
tions [2]. In the general case, it can be said that quantitatively the performance of
the CS depends on the clock frequency of the processor and on the time of imple-
mentation of the arithmetic and other operations that make up the command.

It is known that the use of non-positional number system in residual classes
(Residual number system — RNS) in the CS can significantly increase the speed of
implementation of integer arithmetic operations. At the same time, practical con-
firmation of the effectiveness of the use of RNS is required to increase the per-
formance of the CS in the processing of integer data [3].

The purpose of the report is to investigate the impact of all the basic proper-
ties of the RNS on the structure of the CS and the principles of arithmetic opera-
tions in the RNS and to consider methods for the rapid implementation of modular
arithmetic operations that improve performance of the CS.
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IMPROVING THE PERFORMANCE AND RELIABILITY
OF REAL-TIME COMPUTING SYSTEMS

Yanko A.
National University «Yuri Kondratyuk Poltava Polytechnic», Poltava, Ukraine
Krasnobayev V.
V. N. Karazin Kharkiv National University, Kharkiv

Since the beginning of the development of digital information processing and
management tools, speed (performance) and reliability (fault tolerance) have become
of their main characteristics. Although different authors differently determine the
performance of computer systems and components of fast processing of integer data
(CSCPID), users are always interested in the execution time only for their specific
task, i.e. user productivity, which will be further considered as the concept of per-
formance of digital information processing tools. There are various methods for
increasing the performance of CSCPID. Some of them are based on the use of mul-
timachine complexes and multiprocessor systems. Such methods, while increasing
system performance, do not significantly affect the user productivity of CSCPID [1].
The increasing requirements for modern CSCPIDs necessitate the constant search,
development and implementation of methods for fast data processing. It should be
noted that, despite the intensive development of modern information technologies
used to create hardware and software tools of CSCPIDs [2], there are still many un-
solved scientific and technical problems and problems in this area. First of all, this is
due to the following circumstances: high requirements, at the same time, as to the
performance of data processing, and to the reliability of the operation of CSCPIDs,
operating in real time; the limited capabilities of modern CSCPIDs to carry out in
real time simultaneously highly reliable and high-speed parallel implementation of
the computational process [1]. Numerous publications of recent years indicate that
the prospects for creating CSCPIDs real-time based on the use of system of residual
classes (SRC) opens up wide possibilities for the use of computer systems with a
high degree of parallelization of processing integer data [3]. The purpose of the re-
port is to acquaint researchers and developers of CSCPIDs with some new results of
research in the field of creating highly reliable and super-fast real-time data process-
ing systems based on the use of SRC, and also to give initial knowledge in the field
of non-positional coding for beginners in studying this topic.
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THE METHOD OF BASIC TEST COVERAGE DEFINITION
FOR THE FUNCTIONAL BLOCK DIAGRAM LANGUAGE
OF LOGIC CONTROLLERS

Yanko A., Martynenko A., Chernenko Y.
National University «Yuri Kondratyuk Poltava Polytechnic», Poltava, Ukraine
Krasnobayev V.
V. N. Karazin Kharkiv National University, Kharkiv

Software testing is the act of exercising software with test cases for the pur-
pose of finding failures [1]. Failures of safety critical software can cause serious
damage to life or property, therefore testing of safety critical software has become
an indispensable step required to assure software quality. In nuclear power plant
control systems, as existing analog systems have been replaced by digital systems
controlled by software, testing of digital control systems has become more impor-
tant. The control software is usually implemented with Programmable Logic Con-
trollers (PLCs) which are widely used to implement safety critical systems. To test
PLC applications, the characteristics of PLC programming languages should be
considered. This work focuses on the Functional Block Diagram (FBD) language,
which is one of the most widely used standard PLC programming languages. Al-
though the behavior of FBD is similar to the procedure or function of procedural
program languages, there is no systematic way to apply software testing techniques
to FBD. Well-developed methods of structured testing cannot be applied directly to
FBD, thus we should develop a method of test coverage evaluation, which is dedi-
cated for FBD language.

The first stage of coverage calculation is performed by constructing signal
propagation data flow graph from the output to each of the inputs affecting this
output. The input for this stage is a proprietary assembler program dedicated for a
particular PLC. This stage is implemented with self-written program on C Sharp.
During the second stage, the basis path testing coverage is defined test cases based
on the flows or logical path that can be taken through the program.

In software engineering, basis path testing involves execution of all possible
blocks in a program and achieves maximum path coverage with the least number
of test cases [2].

Subsequent processing output trees are performed by external Satisfiability
Modulo Theories (SMT) solver software named Yices 2. The proposed method
allows obtaining a set of test vectors the execution of which will achieve the de-
sired level of test coverage. Developed method and software support tools help
testers to define incomplete or improper parts of the FBD program and resolve its
problem timelier and subsequently effective. Further direction is development of
input condition coverage and complex condition coverage.
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JOCIIIKEHHSA TABJIMYHUX METOAIB OBPOBKH JIAHUX,
IO NPEJCTABJIEHI Y CUCTEMI 3AJIMIIIKOBUX KJIACIB

Kpacnobaes B.A., Komman C.O.
XapkiBchKuii HanioHansHHUH yHiBepcuTeT iMeHi B.H. Kapasina, Xapkis, Ykpaina

CyuacHi HayKOBO-TIPAKTHYHI 3a/1a4i XapaKTepU3ylThCsS 3HAYHUMH 00'ema-
MU oOunciieHb. TOMY JOCHTh BaXKJIMBUMH Ta aKTYyaJbHUMH SIBISIOTHCS JIOCHi-
JOKEHHS, 1[0 MPUCBSYEHI BJOCKOHAJICHHIO iICHYIOYHMX Ta po3poOIli HOBUX METO/IB
Ta 3aco0iB Mi/JBUILEHHS MPOXYKTUBHOCTI mepepoOku nudpooi inpopmarnii. Ox-
HUM 3 HaIlpSMKIB IiIBUIIEHHS TPOAYKTHBHOCTI OOYHMCIIOBAJILHUX 3aC00IB € BIIPO-
Ba/DKCHHS HETPAUIIIMHUX METOMIB TMPEACTABICHHS Ta OOpOoOKH iH(opMarii y
YHCIIOBHUX CHCTEMAaX 3 MapalieNIbHOI0 CTPYKTYPOIO, 1 30KpeMa, Y Tak 3BaHUX MOAY-
JISIPHUX CHCTEMaX YMCJICHHS, 1[0 BOJIOJIIOTh MAKCUMAaJIbHUM PiBHEM BHYTPIIIHbO-
TO TMapayenizMy B opraHisalii npouecy nepepooku iHpopmarii. Jlo Takux cucrem
YHCJICHHS BITHOCUTHCS cucTeMa 3anuikoBux kiacis (C3K) [1, 2].

MeTor TOMOBiAi € JOCTIKCHHS TaOJUYHOTO METOMy 00poOKH MUBpPOBOL
iHpopMarlii, 0 MpeACTaBlIeHa y HEMO3MIIHHIA CUCTeMI YHCIEHHS 3aJUIIKOBUX
KJIaciB.

Y nomoBini HaBOAATHCS PE3YNBTATH NOCIIKEHb, SKi IMOKa3yIOTh, 10, BU-
KOpHCTaHHS TaOJIMYHUX METOAIB 00poOKHM jaHuX, siki npexacrasneni y C3K, no3so-
JIsi€ ICTOTHO MiIBUIINATH MPOAYKTHBHICTH OOYHMCIIOBAJILHUX 3ac00iB, 32 paxyHOK
BnacruBocreit C3K. IlpoTe mojanbiie BIOCKOHAIEHHS! TAOJIMYHUX METOJIB 00p00-
KM JJAaHUX OOYMOBJIEHO CKOPOYEHHSM O0JaJHaHHS TaOMuIb (KUTBKOCTI JIOTYHUX
eneMeHTiB [ y ctpykTrypi Tabmumni). [Tokasano, mo Tabmaui, siKi peasti3yloTh ornepa-
10 MOYJABHOT'O MHOXEHHS, BOJIOMIIFOTH CUMETPI€I0 BiTHOCHO JBOX JiaroHayeH, a
TaKOX BEPTUKaJIi Ta ropu3oHTami. L1 oOcTaBrHa 103BOJISIE CKOPOTUTH 00JIaAHAHHS
TaOJIMYHOTO MPUCTPOIO y YOTHUPU Pa3H, 3aBASKH BBEICHHIO CIIEIiaJIbHOIO KOIY
TaOIMYHOr0 MHOXKEHHS. [0 TOro * IpoBeZeHi JOCHIKEHHS MOKa3alH, 10 Y Jie-
SIKMX BHIIaJIKaX MOXKJIMBE JI0JJaTKOBE 3MEHIIIEHHsT 00J1a/IHAHHSI TA0JIHUIIb 32 PaXyHOK
TOrO, MO OyayeThbCsl HE €XUHA TaONUI [Tl BUKOHAHHS MOJYNBHOI oreparii, a k
61y ApiOHUX TaOMHUIb, IO MICTSATH PE3yIbTaTH BUKOHAHHS OIEpallii Mo KOXHO-
My 3 k po3psiiB OTpUMaHuX JaHux [3].

TakuM 4MHOM, OCHOBHOIO IE€PEBArol0 PO3IIITHYTUX METOJIB € MOXIIMBICTh
JIOCSITHEHHSI BUCOKOI IIBHAKOAIT 0OpoOkH iHpopMalii Npu 3HAYHOMY 3MEHIIECHHI
KIJIBKOCTI 00JIaTHaHHSL.
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METO/1 NIJIBULLIEHHS HAIIHHOCTI CIEIIAJII3OBAHUX
MNPOLHECOPIB Y CUCTEMI 3AJIMINKOBUX KJIACIB

Kpacnobaes B.A., Kommvan C.O.
XapkiBchKHUi HanlioHasHUH yHiIBepcuTeT iMeHi B. H. Kapasina, Xapkis, Ykpaina

OpHi€r0 3 OCHOBHMX BHMOT, IO HPEN'SBISETHCS 10 CyJaCHHX KOMIT'IOTEp-
nux cucrem (KC), siki mpamroloTh y peanbHOMY 4aci, € 3a0e3nedeHHs 3aJaHoro
PiBHS HaIHHOCTI X QYHKIIOHYBaHHSL.

Ie noB's3aHO, mepII 3a Bce, 3 TUM, IO BUXIiJ 3 JIaay a00 HaBiTh KOPOTKOYA-
cHuIA 3011 y poboti Takux KC Moxe npu3BecTH JI0 aBapiit abo 3aBaaTu CepHO3HOT
€KOHOMIYHOI IIKOJIH.

MeTo10 10TI0BiAi € TOCTAHOBKA Ta PillIEHHs 33]a4i ONTUMAJILHOTO PE3EPBY-
BaHHS CTPYKTYPH BHCOKOIIPOAYKTHBHHX IPOIECOPIB, 10 OymyloThCsl Ha 0a3i He-
MTO3UIIIHHOI CUCTEMU YUCIICHHS Y 3ayniikoBux kinacax (C3K).

Icuye nBa ocHOBHI mimxomu i migBumeHHs HaxaiHocti KC [1]: miaBu-
IIEHHSI HaJIIHOCTI OKPEMHUX JIOTIYHUX eJIEMEHTIB (BUKOPUCTAHHS HOBOI eJIeMEHT-
HOI 0a3¥) Ta BBEAEHHS Pi3HHUX THIIIB HA/UTMIIKOBOCTI (3aCTOCYBAHHS Pi3HUX BHUJIB
pe3epByBaHHs). OCcKiIbKkH HanilHICTh eneMenTiB KC BU3HAYaeThCS piBHEM PO3BU-
TKY TEXHOJIOTi, TO OYEBHIHO, IO BBEACHHS HAJUTUIIKOBOCTI NPH BHUKOPUCTAHHI
Oynb-sK0i eneMeHTHOI 0a3u € HaWOLIbIl eEKTUBHUM IUITXOM ITiBUIICHHS Ha-
nmintnocti KC.

V Toit e 4ac, 3acrocyBanHs kofiB y C3K nae MOXKIMBICTD MiIBUIINTH Ha-
nitaicte KC 3a paxyHok BukopucranHsi BiactuBocteid C3K (Majopo3psmHicTs,
PIBHONpPABHICTh Ta HE3aJEXHICTh 3auumIKiB). Lle mo3Bomse Oibi edekTHBHO 3a-
CTOCOBYBATH CTPYKTYPHE pPE3epBYBaHHs Y ITOPIBHAHHI 3 KOIaMH, IO MIPE/ICTaBIICHI
no3utiiiHoto cuctemoro yucieHHs (I[ICY). Ilpum BuUKOpHCTaHHI pe3epBYBaHHS,
(bopMyroBaHHS 3a/adi ONTUMAaJIBHOTO pe3epBYBaHHS MOXKIIMBE B JBOX BapiaHTax
[2]: mpsima 3amayda, Kou MOTPIOHO 3a0€3MeYnTH IMOBIPHICTH 0€3B1IMOBHOT poOOTH
KC ne meHmIe 3a7aHol, Ipy MiHIMAIBHUX BUTpaTax; oOEpHEHA 3ajaya, KOJH II0-
TpiOHO 3a0€3MEeYNTH MaKCHMaJbHO MOXKJIMBY IMOBIpHICTH 0€3BiqMOBHOI poboTH
KC npu 3ananux BuTpaTax.

Y nonoBini HaBOAATHCS PE3YJIBTATH PO3PAXyHKY Ta IMOPIBHIIBHOTO aHAIIZY
nazifiHocti KC y C3K ta KC y IICY, mo orpuMaHi mmpy BHpillIeHH] 3aJiadi ONTH-
MaJbHOTrO pe3epByBaHHsA. OTpuMaHi pe3ysibTaTH MOKa3ylOTh, IO BHKOPUCTAHHS
HEMO3MLIHHOr0 KOJIyBaHHS JO3BOJSE JOCATTH 3aJaHOrO PiBHS HaAIWHOCTI NpH
MEHIIIH KIIBKOCTI 00JIaJHaHHS, IO JOJATKOBO BBOJMTHCS, HIXK TMOMIMPEHHH Y
IICY meTon MaxxopUTapHOTrO TPOIOBAHHSI.

Cnucoxk Jgiteparypu
1. Computing System Reliability. Kluwer Academic Publishers; 2004; Available from:
http://dx.doi.org/10.1007/b100619
2. Hongbin LI, Qing Zhao, Zhenyu Yang. Reliability modeling of fault tolerant control

systems. Int. J. Appl. Math. Comput. Sci. 2007. Vol. 17, No. 4. P. 491-504.
http://eudml.org/doc/207854.
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Cy4acHi Hanpsimu po3BUTKY iHOPMaLiNHO-KOMYHIKaLiiHUX TEXHONOTri Ta 3acobiB ynpasriHHA

KOHTPOJIb JAHUX Y CUCTEMI 3AJIMIIKOBUX KJIACIB

Kpacnobaes B.A., Komman C.O.
XapkiBchKHii HanlioHasHUH yHiBepcuTeT iMeHi B. H. Kapasina, Xapkis, Ykpaina

Pe3ysnpraT TEOPETHYHUX 1 MPAKTUYHUX JOCITIDKEHb B 00JIACTI CTBOPEHHS
komm'totepaux cucreM (KC) mokazanm, 1o BUKOPUCTAHHS CUCTEMH 3aJIUIIKOBUX
knaciB (C3K) Moxe iCTOTHO MiIBUIIMTH MPOAYKTHBHICTH, HAIHHICTh Ta JIOCTOBI-
PHICTh pilleHHs 3a1a4 neBHoro kiacy [1]. OxHak 3HaYHKUI Yac KOHTPOJIIO JaHUX y
C3K 3HmKye 3aranbHy eeKTUBHICTh 3aCTOCYBaHHS HEMO3UIIHUX KOOBHUX CTPY-
KTyp [2-4]. Binomuii Meron omnepatuBHOro KoHTpoiro aanux y C3K, skuii 3acHo-
BaHMH HAa OTPUMAaHHI Ta BUKOPUCTAHHI TaK 3BaHOI MO3UIIIHOI O3HAKHM HETO3HILiH-
Horo koxy (ITOHK), no3Bosnsie icTOTHO 3HU3UTH Yac KOHTPOITIO, 32 PaXyHOK OHO-
YacHOTO Ta MapajielbHoro Bu3HaueHHs 3HaueHHd [IOHK.

OpHak NpH bOMY BHHHUKA€ 3ajada ITiJABHIIECHHS JOCTOBIPHOCTI KOHTPOIIO
naHux. ToOTO Impu BUKOPHCTAaHHI JIaHOTO METOJY, ICHY€ CYKYIHICTh HENpaBHIIb-
HUX YHCEJ, SIKi BU3HAYAIOThCSl CHCTEMOIO KOHTPOJIIO SIK MPaBMIIBHI, 10 3yMOBIIIOE
HU3BKY JIOCTOBIPHICTH KOHTPOIIO [5].

MerTor nomoBiai € po3poOka METOMy MiBUIICHHS JOCTOBIPHOCTI OMEPATHB-
Horo kKoHTpoiro nanux y KC, mo ¢yskmionye y C3K.

Y pomoBini mokasaHo, 110 i JOCTOBIpHICTIO KOHTpoo Aanux y C3K posy-
MIIOTh IMOBIPHICTH OTPUMAaHHS iICTUHHOTO PE3yJbTaTy Omepalii KOHTPOIIIO JTaHHX.
Po3pobnennit meron 3a0e3neuye MakCUMalbHy JOCTOBIPHICTh KOHTPOJIO JTAHUX Y
C3K 3a paxyHOK BUOOpY OCHOBH, sIKa BH3HAYa€ HOMEP YUCIIOBOTO iHTEpBATY 3HA-
XOJDKEHHsI YHcia, TUTBKY 3 cyKynHocTi iHdopmaniiinnx ocHoB C3K, sKi € kpaTHH-
MU poOOYOMY JTiaria3oHy.

Jlo Toro x, s MiHIMi3anii KUTBKOCTI o0JIaiHAaHHS arnapaTypy KOHTPOIIO, siKa
B OCHOBHOMY 3aJIEXKHTh Bifl KIJIBKOCTI CyMaTopiB, HEOOXi/IHO BUOpATH MaKCUMallb-
Hy 3a BennunHoro iHdopmaniiiny ocHoBy C3K. TakiuM 4MHOM 3acTOCYBaHHS JJaHO-
rO METOAY, Ha BiJIMiHY BiJl iCHYIOUHX, 3a0e3ne4ye JOCTOBIPHUH PE3yabTaT KOHT-
pOINIO JIaHWX, MIO MiABUIIYE €()EeKTUBHICTH BUKOPHCTAHHS HEMO3UI[IHHOIO KOAY-
BanHA iHpopmaii y C3K.

Cnucoxk Jgiteparypu
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Cy4acHi Hanpsimu po3BUTKY iHOPMaLiNHO-KOMYHIKaLiiHUX TEXHONOTri Ta 3acobiB ynpasriHHA

PO3POBJIEHHA MOBIUIBHOI'O TOJATKY
JJIA 10S I ANDROID

Bynanos J1.0., Bypyxin B.€., 3anonoscskuit M.JA.
Hanionanshmii Texniuamii yHiBepcuret «XI1I», Xapkis, Ykpaina

3aBJSKH HEOOXiJHOCTI IUPOKOro JOCTYMy M0 [HTepHEeT pecypciB Ta MOSBH
cMapTQoHIiB MOOUTBHI JOAATKH, SK HIKOJIHW, CTajJd aKTyaJIbHUIMH B Cy4acHOMY
cycnisbeTBi [1-4].

MeToro ronoBini € anaii3 Ta BUOip iCHYIOUNX MiJXO/IB, CY4aCHUX TEXHOJO-
riif MOOLITBHOTO 1 BEO-IporpaMyBaHHsl, iIHCTPYMEHTApIIO ISl PO3POOKH MOOITBHUX
JOfATKiB il cMapTdoHiB. B momoBini HaBOmATBCS pe3ynbTaTH PO3POOIICHHS
MoOineHOro foxatky miust i0S i Android. Ilpu po3poOui BHKOpHCTaHI cydacHi
TEXHOJOTi MOOUIFHOTO, a TAKOXK BEO-NIporpaMyBaHHs, 30Kpema MoBYy JavaScript i
¢petimBopk React Native, 0i0mioreky RxJS s acHHXpOHHHX 3amuUTIB 10
API(Application programming interface), a TakoXX cUCTeMY MEHEJDKMEHTY CTaHy
nmonatky Redux. 3acrocyBanns MoBu JavaScript, a came ¢pefimBopk React Native,
SIKWA 0a3yeThcs Ha il MOBi, BUOPAHO 3a JEKiIbKOX mpuuuH. [lo-mepiie, BiH po-
6uTh pO3poOKy MOOUTBHOTO JOATKY SIKOMOra THYYKOIO Ta Macmradyemoro. [lo-
npyre, Oibmioreka React crporiye cTBOpeHHsI 1HTEpakTHBHHX iHTepQeiciB, sKi
poOIIATE KO OLibIn mepeadadyBaHUM 1 Horo HabaraTo JIeTIIC HAIAroJPKYBaTH.
OO6panwmii incTpymeHT RxJS € 6i01i0TeK0r0, IO JO3BOJISIE YIIPABIATH BCIMa aCHHX-
POHHUMH OINEPALIMH 1 MOAISIMH B JIOAATKY B CTHIIi PEAKTHBHOTO MPOrpaMyBaHHS.
Bona mo0GyoBaHa Ha OCHOBI aTepHy npoekTyBanHs Observer i mependavae miaui
psz orepaTopiB Uit MaHIMyJii aCHHXPOHHUMH TOJISIMH 1 00pOOKHM TepeaaHux
HUMH JaHUX. 3aCTOCOBaHa CHCTEMa MEHE/DKMEHTY CTaHy aoJatky — Redux, 3a
SIKOIO BCl KOMIIOHEHTH OTPUMYIOTH CBOi CTaHH 3i cxoBuila. Bukopucranus Redux
pa3om 3 React € myxe pamioHaapHUM, 00 K TUTEKH Oyab-sike mojie B Redux Oyme
3MIiHEHO, TO TUTbKH TOMI React mepedopmarye inTepdetic nomaTky.

3a JOMOMOror mnepepaxoBaHUX BHIIE TeXHOJOrH Oymm ctBopeni pisHi Ul
KOMIIOHEHTH, CIIPOCKTOBAHI CTPYKTYpH 30epiraHHs JaHUX KOPUCTYBAUiB, a TAKOXK
3abe3reueHa MaKcuMalibHa 0e3reKka BUXiJHOTO KOy ITPOrpaMHu.

Jst 0OpoOKuM yciX 3amuTiB BUKOPUCTOBYETHCS Node.js , 3a ITOJOITOMOT O
SIKOTO CEpBEpPHA YaCTHHA MOB’A3YETHCS 3 KITIEHTCHKOIO.

Cnucoxk Jgiteparypu

1. Android 2. IIporpamyBaHHSI JOIATKiB /IS IUIAHIIETHHX KOMIT FOTEPIiB Ta cMapTQo-
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priopatuBHOi MynbTucepBicHOl Mepexi / I'. A. Kyayk // 36ipHuK HaykoBHX mpanb XapKiB-
cpKoro yHiBepcutety [loBiTpsaux cmit. —2013. — Ne 2(35). — C. 97-102.
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12
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PO3POBJIEHHA MOBIUIBHOI'O TOJATKY
AHAJII3Y IHINJATUBHUX TEM CTYJAEHTIB

Bypyxin B.€., 3anonoscexuit M.J., Ky6puk B.I.
Hanionanshmii Texniuamii yHiBepcuret «XI1I», Xapkis, Ykpaina

Sk BiTOMO KOM MIOTEPHI TEXHOJIOTii HaOyIM ITUPOKOr0 BUKOPUCTAHHS B Pi3-
HOMaHITHHX cepax JFIChKOi MisuTbHOCTI. JIFO M MOAHS KOPUCTYIOTHCS HOYTOY-
KaMH Ta KOMITIOTepaMH, 00 OTpUMYyBaTH AOCTYI 1o iH(popMarii B IHTepHeTi. Bee
HalfyacrTille BUKOPUCTOBYIOTHCSI cMapT(hOHHU Ta MOOUIBHI TOJATKH, Ki SK HIKOJIH
aKTyaJIbHI B Cy4aCHOMY CYyCITiIbCTBI [ 1—4].

MeTo10 fOCHiTKEHHSI € aHaN3 Cy4acHHX TEXHOJIOTiH MporpaMyBaHHS JUIs
po3pobiieHHs MOOUTBHUX momaTkiB it i0S i Android, siki TO3BONSATH CTBOPIOBATU
pizHi Ul KOMIIOHEHTH, CTPYKTYpH 30epiraHHs JaHUX KOPHCTYBadiB, a TaKOX 3a-
Oe3reyeHHs] MaKCUMaJIbHOI Oe3IeKn BHXiJHOro Koay mporpamu. B momosiai Ha-
BOJIATHCS PE3YNIbTaTH PO3po0IIeHHs MOOLITBHOTO momaTky it i0S 1 Android, sxwuii
JIO3BOJIUTH CTyZAEeHTaM pi3HUX (akynbreTiB i kadenp HTY «XapkiBcobkuii [Tomite-
XHIYHUH YHIBEpCUTET» MPOIOHYBATH CBOi iHINIATHBHI TEMH, IO LIKABIATH iX, Ta
3a JIONIOMOTOI0 IILOT'O JAO/IATKY JIOHECTH el 10 BCix oTrouyrounx, [loTpiGHO numre
BHUOpaTH BIANOBIAHY TEMY JUIsi OOTOBOPEHHSI, 3aIlPOIIOHYBATH CBOIO iHILIaTHBY, a
IHIII KOPHCTYBadi Bipa3y K 3MOXYTh B3STH ydacTb B oOroBopeHHi. [Ipomonye-
MU J0AaTOK Ma€ YiTKy WiJbOBY ayAWTOpil0, HE Ma€ aHaJIOriB, a TAKOX MO-
e JIETKO TpaHchopMyBaTucs B paszi morpedu. [Ipu po3poOIli BUKOPUCTaHI CydacHi
TEXHOJIOTii MOOUTFHOTO, a TAKOXK BEO-NporpaMyBaHHs, 30KpemMa MoBYy JavaScript i
¢dpetimBopk React Native, 6i0mioteky RxJS mis acuaxponHuX 3amutiB 10 API
(cucremu 3B’A3Ky Mi’K KOPHCTYBA4eM Ta CEPBEPOM), a TAKOXK CUCTEMY MEHEIKMe-
HTY cTaHy aonatky Redux. 3a qomomororo BHIIEBHKIAJCHUX TEXHOJIOTIH Oynn
crBopeHi pi3Hi Ul KOMIIOHEHTH, CIPOEKTOBAHI CTPYKTYpH 30epiraHHs JaHUX KOpH-
CTyBauiB, a TaKoX 3a0e31edeHa MakCUMajbHa Oe3eKa BUXiHOIO KOy MPOrpaMH.
3a pe3ysibTaTaMu TECTYBaHHS IPOrpaMH 3a JIOMOMOTOI0 pi3HUX (hOoKyc-rpym Oyio
BHSBJICHO, SIKi CaMe MUTAHHS I[IKaBJISITh CTYICHTIB, SKi KaTeropii € HalouIbII 00-
TOBOPIOBAaHMMH 1 KOPUCTYIOTHCSI HAMOUTBIINM ITOMTUTOM CEpe[] ayUTOPii.

TakuM 4MHOM, MOXKHa BBa)KAaTH, IO JaHUH MOOIIBHMI NOAAaTOK Oyne MaTu
3aTpeOyBaHICTh Cepell CTY/AEHTIB 1 MaTh NPaKTUYHE 3aCTOCYBaHHSI.
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CUCTEMA ABTOMATHU30BAHOI'O TECTYBAHHSA
KJIIEHTCHKOI YACTUHU MOBLJILHOI'O IOJIATKY

3anonoscbkuit M.U., Yananko C.B.
Hanionanshmii Texniuamii yHiBepcuret «XI1I», Xapkis, Ykpaina

ITpu cTBOpeHi MOOIIFHUX 3aCTOCYBaHb 3HAa4YHA yBara NMPUALISETHCS MMUTaH-
HSIM aBTOMAaTH30BAaHOTO TECTYBaHHS KOPHCTOBAILKOro iHTEpdeiicy, B TOMY 4nCIi
po3po0Il  PpeIMOBOPKIB, KA € HAWOUIBII MOIUPEHOI (POPMOI0 aBTOMATU3AIIT
TecTyBaHHS A0AaTKIB [1-4].

MeTor0 nomoBiai € anHami3z iCHYIOYMX MAXOAIB J0 aBTOMAaTH3alii TeCTy-
BaHHS KOPHUCTYBALbKOro iHTepdeiicy CTpYKTypH Ta OCHOBHHX KOMIIOHEHTIB CHC-
Temu Android, a Tako)X iCHYIO4Oro MiJXO4y A0 aBTOMATH30BAHOI'O TECTYBaHHS
rpadigHoro intepdeiicy B Hiil. B momoBimi HaBOISITHECA pe3ynbTaTH PO3POOKU
(peiiMBOpKY, SIKMI y CBOIO 4epry J03BOJISIE CTBOPUTH IIEBHUH PiBeHb aOCTpakIil
Mix iHCTpyMeHTOoM UiAutomator ta rpadiunuM intepdeiicoM mporpamHoro Jo-
nmatky mig OC Android. CucreMa jae MOXKITUBICTh TIPENCTABIATU TpadivHi ere-
MEHTH SIK TIeBHI O0’€KTH Ta HaJaBaTH TECTYBAJbHUKY MOXKJIHMBICTH IIBHJIKO Ta
SIKICHO MPOBOJUTH TECTH 1 MaTH MOXKJIMBICTb JIETKO 1X 3MiHIOBaTu. [ aBTomMaTu-
3amii B3aeMofiil 3 eneMeHTamu TpadiqHOro iHTepdeiicy mependadaeTses, o
PO3POOHUK MPOrpaMHOr0 3a0e31eUeHHs] MOYKE BUKOPHCTOBYBATH ICHYIOUHI HU3b-
KOpIBHEBUI 1HCTPYMEHT pPO3POOKHM aBTOMAaTH30BAaHUX TECTIB IiJ IUaThopmMy
Android — UiAutomator. ABTOMaTH30BaHE TECTYBaHHS BKIIFOUAE B ceOE CTBOPCH-
HS IpOrpaM Il BUKOHAHHS TECTOBHX 3aBIaHb ISl IOKPUTTS KOHKPETHHX CIIeHa-
piiB BukopucranHs. TecTyBaHHS KOPHCTYBIBHHUIBLKOTO iHTEp(dEicy rapaHTye, 1o
noxatok noseprae npaBwibHui Ul iHTepdelic y BiAMOBia» HA MOCTIIOBHICTD Hil
KOpHCTyBaya Ha MPHUCTPOi, TAKUX SIK BBEJCHHS 3 KiaBiaTypyu abo HATHCKaHHS Ia-
HeJll IHCTPYMEHTIB, MEHIO, JiaJIoriB, 300pakeHb Ta iHme. Ha nanuii yac y mocrasui
Android SDK icHytoTh HacTyIHI 3ac001 Uil aBTOMAaTH30BAHOT'O TECTYBAHHS ITPO-
rpamHoro 3abesnedycHus: UiAutomatorViewer — iHCTpYMEHT, IO JTO3BOJISIE CKa-
HYBaTH 1 aHATI3YBaTH CIIEMEHTH TpadiuHOro iHTepdeiicy mporpaMHOro JIomaTka
mig Android; UiAutomator — 6i0mioTeka, HalmUcaHa MOBOFO Java, JUisi CTBOPEHHS
KacToMizoBaHuX QyHkuioHansHux Ul TecrtiB [2]. J{ns mepeBipkn epeKTUBHOCTI
(GpeliMBOpKY peai3oBaHO HaOip aBTOMATH30BAHUX TECTIB JUIsI TECTYBaHHS Tpadi-
4yHOrO iHTepdeiicy, cranmapTHoro B cucreMi Android nomaTka (KaubKyIsiTop).
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CUCTEMA ABTOMATHU30BAHOI'O TECTYBAHHS CEPBEPHOI
YACTUHU MOBLJIBHOI'O JOAATKY

3anonoscekuit M. ., TTerporchka [.1O., Illemsikin €.1O.
Hanionanshmii Texniuamii yHiBepcuret «XI1I», Xapkis, Ykpaina

OpHi€r0 3 TOJIOBHHUX MPOOJIEM aBTOMAaTH30BAHOTO TECTYBAaHHS € HOTO TpyHo-
MicTKicTh. He3Baxkatoum Ha Te, 110 aBTOMATH30BaHE TECTYBAHHS JI03BOJISIE YCYHY-
TH YaCTWHY PYTHHHHX ONEpalidl i IPUCKOPUTH BUKOHAHHS TECTIB, OJHAK 3HAYHI
pecypc MOXXYTh BHTpadaTHCs HAa OHOBJIEHHS caMux TecTiB. [Ipu pedakropinry
yacTto OyBa€ HEOOXiIHO OHOBHTH 1 MOJIYJBHI TECTH, a 3MiHa KOIYy TECTIB MOXe
3alHITH CTUIBKHM K Yacy, CKUIBKM 1 3MiHa OCHOBHOTO Koay. 3 iHmoro Ooky, mpu
3MiHi iHTepdeiicy mporpaMu HEOOXiTHO 3aHOBO MEPEMUCATH BCI TECTH, SIKi TOB'S-
3aHi 3 OHOBJICHUMH BIKHAMHU, IO MPH BEJIHMKIH KUTBKOCTI TECTIB MOXE BIIHATH
3Ha4Hi pecypeu [1-4].

MeTor0 10M0BiAl € aHaAII3 PEIMETHO-OPIEHTOBAHMX MOB Ta (perMepKiB, sIKi
MOXYTb OYTH BHKOpPHCTaHi IpHU PO3POOI CUCTEMH aBTOMATHYHOI'O TECTYBaHHS
API (Application programming interface) i MOXXyTh 3a0€3NCUNTH HATIHHICTD 11
poboTH 1 BUSIBJICHHS NOMWIOK. B 10omoBigi HaBOAATHCSI pe3ynbTaTu po3poOKH
API 17151 KOHTPOIIO MPAaBMIIBHOCTI POOOTH CEPBEPHOI YACTHUHHU JNOJATKY, @ TAKOX
aHaJIi3y 3HalWEHUX HECTIPAaBHOCTEN.

Jlst cknmagaHHs poeKTy oOpaHa cucteMa aBToMaTHyHOI 30ipku Gradle - cu-
crema aBToMarnyHoro ckiajanHs. Cucrema Gradle pospoGiieHa st po3ImuproBa-
HHUX 0araTorpoeKTHUX 30ipoK i mATpUMYe iHKpeMeHTanbHi 30ipku. Crucrema pos-
BHBAa€ TPHUHIMIY, 3aKknajeHi B Apache Ant Ta Apache Maven i BukopucroBye
npeaMeTHo-opieHToBany MoBy (DSL) Ha ocHOBI MOBH Groovy 3aMiCTh TpaIUIliii-
Hoi  XML-noni6Hoi ¢opmu momanHs KoHGirypamii npoekty. Ha Bigminy Bin
Apache Maven i Apache Ant Gradle BUKOpPHUCTOBYE CIIPSIMOBAaHUH AIMKIIYHUNA
rpad Juis BU3HaYEHHS NOPSAKY BUKOHAHHS 3aBJIaHb.

Jus cTBopennst TectiB oopano tecroBuid ¢ppeiiMBopk  TestNG (Test Next
Generation). Lle TecroBuii ppeiimBopk, crBopenuii Cédric Beust i sikuii mmpoxo
BHUKOPUCTOBYETHCS pa3oM 3 Selenium.

st pobotu 3 3amuramu 10 API o6pano ¢peiimBopk REST Assured — DSL
qutst TecryBanHsi REST-cepgiciB, sikuii BOyJOByeTbCsl B TecTH Ha Java.

Jns popmyBaHHS 3BIiTIB Ipo poOOTy crcTeMu 00paHo (peHMBOPK ISt 3BiT-
Hocti Allure — TecToBuii PpeiMBOPK 3 BIAKPUTHUM KOJIOM.
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MMOBIPHICHE MOJIEJTIOBAHHS HEJITHIMHUX
HECTAIIOHAPHHUX ITPOIIECIB

Jlesenuyk JI.B., bimrok I1.1.
[HcTuTyT npuknanHoro cucremuoro ananizy HTYY «KIll», Kuis, Ykpaina

VmoBipHicHuit anasi3 mpolecis, NOMil i JaHUX Pi3HEX THIB Nependayac JBa
migxonau [1, 2]: yacToTHMIA, sIKMii 6a3yeThCs Ha KIACHYHOMY ITAXOAl Ta GaiieciB-
CBHKH, B OCHOBY SIKOT'O ITOKJTaJIA€ThCs Teopema baitieca. Y OalieciBcbkoMy aHai31
JIAaHUX TIepeadavdaeThes, Mo iHPOopMallisl HaJXOAUTh 3 JIBOX JPKEpel: ampiopHa —
BiJl IOCTYITHUX JIKEPeJl CTOCOBHO JIOCIIKYBAHOI 3a/1a4i 1 HOB1 CTATUCTUYHI JIaHi —
B pe3yJIbTaTi BUKOHAHHS eKCIIEpUMEHTIB [3].

OntumanbHi pekypcuBHI QinbTpr KaaMmaHa BHKOPHCTOBYIOTBCS IJISI MOJIe-
JIIOBaHHS MPOLIECIB, SIKI (DYHKIIOHYIOTH ITiJ] BIUTABOM BHUITJKOBHX 30BHILIHIX 30Y-
PeHb Ta 3a HasBHOCTI MOXMOOK BUMIpiB. ['panyispHi (particle) inpTpu 3acToco-
BYIOTBCS y BUIIaJKax, KOJM PO3MOALT HMOBIPHOCTEH CTaHIB alpOKCHMYETHCS
MHOXXHUHOIO Tpanyi (particles), Barosi koedilieHTH SKUX MpOIOpLiliHi IMOBipHOC-
TAM IX IIOSBHU.

i MeToau Tar0Th MOXKJIMBICTE OyyBaTH MOJIENi 32 HAIBHOCTI MHOXHHHU He-
BH3HAYeHOCTeH ((pakTOpy HEraTMBHOIO BIUIMBY Ha MpOIEC, IO IOTIpHIYIOTh
SIKICTh MMPOMIDKHHX Ta OCTaTOYHUX pe3yabTatiB). KpiM Toro, mst 60opoTs0OH 3 HEBU-
3HAYEHOCTSIMH JIOJIATKOBO MOYKHA CKOPUCTATHCh 0ai€CiBCBKUMH MepexaMu, Hedi-
TKOIO JIOTIKO0, IU(POBUMH Ta ONTUMAILHUMHE (DITBTPaMH, METOAAMH 3aIIOBHEHHS
MIPOITYCKIB BUMIpIB 1 T. iH.

Mopeni MapKOBCBHKOI JIOKati3alii — 11e MoJielli THITy 0aleciBChKUX (inbTpiB,
SIKI ZIONATKOBO BKJIIOYAIOTH KEPYIOUl 3MiHHI 1 TAKOXK Jar0Th MOXIIUBICTH MOJIEIIIO-
BaTH 1 IPOTHO3YBATH HEIliHIIHI TIpoIecH.

B xozi gocnimkeHHsT MOOYI0BaHO MTPOTrHO3YIOUi MOZENI HENiHIHHUX HecTalli-
OHApHUX ITPOIIECIB MIHOYTBOPEHHS Ha Oipii 3a JOIMOMOro0 KOMOIHOBAaHHX MOJIe-
JIeH, SKi BKIIIOYAIOTH ONTHMAaJbHI (BiIBTpH, MOET 0all€CiBCHKOrO THITY Ta perpe-
ciiiHi piBHSHHS (JIHINHI 1 HETIHINHI).

3a pe3ysabpTaTaMu MOJETIOBAHHS 3pO0JIEHO BUCHOBOK PO MOXKIIUBICTB JIOCS-
THEHHSI BHCOKOI SIKOCTI OI[IHOK KOPOTKOCTPOKOBHX IIPOTHO3IB SIK CAMOTO HEJiHiH-
HOT'0 TIPOIIECY, TaK i HOro BONATHILHOCTI.

Cnucoxk Jgiteparypu
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3ACTOCYBAHHSA ®UIbTPA KAJIMAHA VIS MOJAEJIFOBAHHSA
TA ITPOTHO3YBAHHS HEJIHIMHHUX
HECTAIIOHAPHHUX ITPOILIECIB

Benac A.O., Bigrok I1.1.
Hanionanbhuii TexHiunmii yHiBepcurer Ykpainu "KIII", KuiB, Ykpaina

[TpoGriema BHCOKOSIKICHOI'O POTHO3yBaHHS €KOHOMIUHHX 1 (piHAHCOBHX ITPO-
LIECiB € JY)KE€ aKTyaJbHOIO 1 BUMarae po3BUTKY 1 3aCTOCYBaHHS HOBHUX CYYacCHHX
METOJIIB 1 MOJIeNield, SIKi IPYHTYIOThCS Ha CHCTEMHOMY MiJIXO/i Ta MOXXYTh Bpaxo-
BYBAaTH pi3HI TUNMW HeBU3HaueHocTed [l]. BaxnuBuUM eneMEHTOM CHCTEMHOI'O
IIXO/ly € 3aCTOCYBaHHS 17I€0JIOTIYHO Pi3HUX METOJIB MOJIETIIOBAHHS 1 MPOTHO3Y-
BaHHS 70 OJHHX 1 THUX )K€ JJAHUX 3 METOI KOMOiIHYBaHHS OIIIHOK MPOTHO3iB [2].
OpHUM 13 MOXKJIMBUX ITiJIXO/IB IO BpPaxXyBaHHS CTATUCTUYHUX HEBHU3HAYEHOCTEH €
TIPE/ICTaBJICHHS MOJIENi JOCIiKYBAHOTO IIPOIIECY y MPOCTOPi CTaHiB Ta ONTHMa-
JILHE OIIIHIOBAHHS CTaHy 3a jjonomMoror dimstpa Kammana [3].

MerTor nomoBini € po3poOka KOHIIEMINIT aJJalTHBHOTO MOJICITIOBaHHS (piHaH-
COBO-€KOHOMIYHHUX NPOILECIB, sIKa 3aCHOBaHa Ha OJHOYACHOMY BHUKOPHCTaHHI pe-
rpeciiHux mozenei i ontumanbHoro ¢insrpa Kammana st 3MEHIIEHHS BIUIMBY
BHIIaIKOBUX 30ypeHb Ta MOXWOOK BUMIpiB HAa CTATUCTWYHI JaHi, BUKOHAHHS OPi-
BHSUIFHOTO aHaNi3y OTPUMAaHUX PE3YJBbTATIB i3 perpeciiHUMH MOJEISIMU 0e3 Io-
niepeHbO1 00poOKM um Pinmbrpanii [4].

B nomnoBini nonmatoTbes pe3ysibpTaTH MOJENIOBAHHS 1 mporHo3yBaHHs BBII
VYxpainu. HaBeneHi naHi MokasyroTh, 110 BAAJIOCS JOCSTTH IMOKPAIICHHS IIPOTHO-
3yBanHs BBII 3 cepennboi abcomoTHOT poreHTHOT noxuoku 7,98%, oTrpumanoi
3a JIONIOMOTOK) aBTOpErpeciifHoi moxaem 1o 5,62%, OTpUMaHOi 3a JIOMOMOTOHO
¢inbTpa Kanmana.

3acTrocyBaHHS ONTHUMAIBLHOTO (QiIbTpa JUIs MOMEePEIHBOI 0OPOOKH JTaHUX A€
MOJKJIMBICTh 3MEHIIIUTH MOXUOKH OIIHOK MPpOorHo3iB. [ToOymnoBaHi QyHKIIT IPOrHO-
3yBaHHSI MOXKYTh OyTH YCIIIITHO BUKOPHCTaHI ISl OL[iHIOBaHHS KOPOTKOCTPOKOBUX
TIPOTHO31B.
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BUKOPUCTAHHSA MOJIEJIEM SEQUENCE TO SEQUENCE
Y ABTOMATHUYHOMY PE®EPYBAHHI

[Humik J1.B., bigrok ILIL
Hanionansnuii TexHiunmii yHiBepcurer Ykpainu "KIII", Kuis, Ykpaina

Cdepa 3acrocyBaHHS METOJIB 1 MOJENECH IHTEICKTYaIBHOTO aHAJ3y JaHUX
(IAZl) mocTiifiHO PO3MIMPIOETHCS 3aB/ASKA CTBOPEHHIO HOBHX METOJIB MAIIMHHOTO
HABYAHHS 1 BIAMOBIHUX MOJENCH, 30KpeMa TaKuX: HEHPOHHI Mepexi, HEeHpo-
HEYIiTKi MOjelti, OaileciBChbKI MEpExKi, JiepeBa pillleHb, HEUiTKa JIOTiKa, 0aieCiBChKI
¢inbTpy 1 perpecis, a TakoX psja iHMKX. MeToaw 1 MOfeNi Takoro THITYy BXKe
3HAWIUIM [IMPOKE 3aCTOCYBAaHHS Y PO3B’s3aHHI 3aJlad aBTOMAaTUYHOIO PO3ITi3Ha-
BaHHA 00pa3iB, MOBHHMX KOHCTPYKIiH, CHUTyalidHOTO aHalizy, nepeiadavyeHHs i
MIPOTHO3YBaHHS, YNPaBIIiHHA Ha PI3HUX PIBHAX iepapxii i T. iH. OHi€I0 3 BayIIU-
BHX CYYaCHHX 3a/1a4, sKi pO3B’s3YIOThCS ChOromHi Meronamu [A/Jl, € aHaii3 Tekc-
TOBOI iH(OpMaIlil, CpsSMOBaHUN Ha aBTOMAaTWYHE T'CHEPYBaHHS 3BITIB, pedepy-
BaHHS TEKCTIiB, TOOyBaHHS iHQoOpMaIlii 3a 00paHOI TEMAaTHUKOK, MepeadadeHHs,
CUTYyalLliiHUI aHaJIi3 Ta yIpaBIIiHHS.

Nallapati R. mokazaB mepcrneKTUBHICT BUKOPHCTaHHS MOJIeNiel «sequence-
to-sequence» y cdepi aBromatuunoro pedepysanns [1]. Q. Zhou, N. Yang, F.
Wei, M. Zhou po3mupiiIn MoJenb «sequence-to-sequencey» J0JaTKOBUM IIAPOM,
[0 JTO3BOJIMJIO KOHTPOJIOBATH TOTIK iH(opMarii Bij komepa g0 aekomepa [2].
[Nomanbmie ymockoHalleHHsT MOJIENi BiJIOyBalnoch 32 paXxyHOK BHKOPHCTaHHS «M'sl-
KUX I1a0JI0HIBY», IO Jajl0 MOXJIMBICTh MOAOJIATH MPOOIEMY IIBUIKOTO MOTipIIeH-
HS SIKOCTI poOOTHM MoJenei THIy sequence-to-sequence Ha BEJUKHX BHOIpKax
3TE€HEPOBaHMX JIaHHX.

MeTtorw A0NOBiTI € KOPOTKHIA OIJISAN PE3YJbTATIB 3aCTOCYBaHHS MOJCIECH
"sequence to sequence” y aBTOMaTHYHOMY pedepyBaHHi TeKCTOBOI iH(popMaIlii.

OTpuMaHi pe3yJabTaTH CBiAYaTh, IO 3aCTOCYBAHHS MOJEINI TAKOTrO THITY Mae
BEJIMKY IEPCIIEKTHBY Y PO3B’sI3aHHI 3a]a4 aBTOMAaTUIHOTO pepepyBaHHs TEKCTIB,
O0COOJIMBO Y MEXaX CHUCTEM MiATPUMKH NPUHHATTS PIllIeHb, SKi BiAPiI3HAIOTHCS
(YHKI[IOHAJIBHOIO THYYKICTIO, 3pYYHICTIO JUIsi KOPUCTYBaya Ta BUCOKOIO e(EeKTHB-
HICTIO IPAKTUYHOI'O BUKOPUCTAHHSI.

Cnucoxk Jgiteparypu
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CYYACHHUM MIIXIJI BAKOPUCTAHHSA AJITOPUTMIB
MAPIIPYTH3IIIL. IPOTOKOJI EIGRP

Pomamiko I.B.
Hanionanshmii yHiBepcuteT «IloaraBchka mosiiTexHika
imeHi FOpis Konnparioka», [Tontasa, Ykpaina

EIGRP (Enhanced Interior Gateway Routing Protocol) - me Oe3kmacoBuii
MIPOTOKOJI MApIIPYTH3AIlil HA OCHOBI BEKTOPIB BijcTaHi. Ha BimqMiHy BiJl MPOTOKO-
Jy 3BHYAaiHHUX IUCTaHIIHHO-BEKTOPHMX IMpoTokomiB Mapmpyrusanii, EIGRP ne
HaJICWJIa€ TePioANYHI OHOBIICHHSI.

EIGRP Bigmpasinsie yactkoBi abo oOMe)KeHi NMOHOBJEHHS, IO BKIIOYAIOThH
TiJBKH 3MiHM MapuipyTy. OHOBJICHHS BiJIPaBIISIOTHCS TUTBKM TUM MaplipyTH3a-
TOpaM, poOOTy SIKMX 3adyimae 3miHa. J{Js BH3HAYeHHS HAWKPAIIOro MapIIpyTy
nporokonn EIGRP BuKOpHCTOBYe CKIIaJIoBy METPHKY, IO BPaXOBYE IPOIYCKHY
3/IaTHICTb, 3aTPUMKY, Ha/liiHICTh 1 3aBaHTa)XEHHS. 32 3aMOBUYYBaHHSIM BHKOPHCTO-
BYIOTBCSI TUTBKU MPOIMYCKHA 31aTHICTH 1 3aTpuMka. Criouatky EIGRP 3'sBuBcs sk
TIpoITpieTapHUi IIPOTOKOJI, TOCTYMHUH TiJbKkH Ha npucTposix Cisco. OHak KoMIa-
His Cisco npencrasmia opranizanii IETF ocroBai ¢ynkuii EIGRP y Burnszi Bin-
KpUTOrO CTaHmapTy B iHpopmamniiHoMy nokymenti RFC. Ile o3Hauae, mo i
MOCTaYaJIbHUKH MEpPEXEBUX pIllleHh TaKOXX MOXYTh BHKopucroByBatu EIGRP B
CBOEMY 00JasHaHHI JyIsl B3aeMoJii 3 mapmpyruzaropamu Cisco Ta MapiipyTusa-
TOpPaMH iHIIMX BUPOOHMKIB, IO MiATpUMYIOTh poTokoi EIGRP.

Iporoxon EIGRP Bukopucrosye mist anropurMy DUAL B Tabmuui Mapuipy-
TH3alii mo3HayeHHs mprepena «Dy. 3a 3amoBuyBanHsM EIGRP 3acrocoBye aaMiHi-
cTpatuBHY auctaHuio 90 s BHyTpimHIX MapmpytiB i 170 mis mapmpyris, iM-
TIOPTOBAHUX 13 30BHIIIHBOTO JUKEPENa, TAKUX K MapLIPYTH 3a 3aMOBUYBAHHSIM.

MeTo10 10NOBiAi € aHaJI3 BUKOPUCTAHHS CYyYaCHHUX ITPOTOKONIB MapHIPyTH-
3amii 3 TOPIBHSHHIM JUCTAHI[IMHO-BEKTOPHHUX IPOTOKOJIB MapHipyTH3amii Ta
MIPOTOKOJIIB 3a CTAaHOM KaHaiy [1-5]. Po3mIsiHyTO OCOOIMBOCTI, XapaKTEPUCTHKU
Ta PEeKOMEHJIalii 1010 3aCTOCYBAaHHS JIMCTaHIiHHO-BEKTOPHOI'O IIPOTOKOIY Map-
mpyruzanii EIGRP.
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METO/I OIIIHIOBAHHS TA 3ABE3INEYEHHSA ® YHKIIIOHAJILHOI
BE3IIEKHA ITPU PO3POBJIEHI TA JIIEH3YBAHHI MOAYJIIB
1 IJIAT®OPM JIJI1 IHOOPMAIIMHO-KEPYIOUUX CUCTEM
HA MTPOI'PAMOBHUX JIOTTYHUX IHTETI'PAJIBHUX CXEMAX

Opapymenko O.M.
TOB HBII Paxixe, KpormuBannpkuii, Ykpaina
Opnapyumienko O.b., lertsiproBa JI.M.
[onraBchka nepkaBHa arpapHa akajemis, [TonraBa, Ykpaina

Bnepie 3anponoHOBaHO METO[| OLIIHFIOBAaHHS Ta 3a0e3neueHHs (yHKI[OHAIb-
HOi OC3IeKH Mpu PO3pOOJICHHI Ta JIICH3YBaHHI MOAYIIB i ratdopM ais iH)Op-
MaI[ifHO-KepYyIOUNX CHCTEM Ha MPOrPaMOBHUX JIOTIUYHHMX IHTETPAIBHUX CXEMax,
SIKMH Ha BIIMIHY BiJl BIIOMHX ypaxoBye (hi3W4Hi Ta MPOEKTHI Je(eKTH, a TaKoX
3MiHHICTh TapaMeTpPiB BiZIMOB 1 BiIHOBJIEHb, | TAPAHTYE BUKOHAHHS BUMOT MiKHa-
POAHUX CTaHIAPTIB 210 piBHA QyHKIioHaNBHOI Oe3nekn SIL3 [1, 2].

[HCcTpy™MEHTapieM MeTona €:

HWMOBIpHICHI MOzeNi HaIiiHOCTI MPOrpaMHUX 3aco0iB, sSKi BPaXxOBYIOTH (hax-
TOp IPOSIBY BTOPHHHUX JIE€(PEKTIB;

GararopparMeHTHI MapKOBCHKI MOJIEJTi OLIHIOBAHHS HAIIHHOCTI Ta (QYHKIIO-
HaJIbHOI O€3MeKH MpPOrpaMHO-TEXHIYHMX KOMILIEKCIB 1H(QOpManiiHO-KepyroUnX
cucreM kputuuHoro 3acrocyBanus (IITK IKC);

MOJIENTi OIiHIOBAHHS HaMIHHOCTI Ta GyHKIioHANpHOI Oe3neku [ITK Ha camo-
JIiarHOCTOBHUX IUTaT(opMax 3 ypaxyBaHHSIM KOHTPOJIO Ta JiarHOCTYBaHHS [1].

Meroz 00’€iHy€e OCHOBHI eTamnu:

OIIIHIOBAaHHA HaJiMHOCTI Ta (yHKIioHaNEHOI Oe3meku I1TK 3i crpykTypHO-
BEpPCIiiHOIO0 Ha/IMiPHICTIO;

Bepudikairo i Basiaariro nmporpamoBHux ruatdopm i [ITK Ha ix ocHOBI;

3a0e3mneueHHs (yHkioHanbHoi Oe3neku [ITK Ha mporpamoBHUX twiatdop-
Max HIISIXOM BUKOPUCTaHHS PI3HUX BapiaHTIB BEpCiiiHOI HaMipHOCTI (AMBEpCHOC-
Ti), 110 3MEHIITYE PU3MKH BiIMOB 32 3araJIbHOIO0 MPUYHHOIO.

IMomanpmni gociikKeHHS MaloTh OYTH CHPSIMOBAHO Ha PO3IIUPEHHS MEpesiKy
(axTopiB, SIKi BIUIMBAIOTh HA PE3yNbTATH OL[IHIOBAHHS BJIACTHBOCTEH IO PO3IJIsi-
JIATOTHCSL.
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safety-related systems [Text]. Published. 2010-04. — IEC Standards, 2010. — 594 p.
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CIEKTPAJILHUM AHAJII3
CUT'HAJIIB TAPMOHIMHOI TPUPOIU
B ATIAPATYPI OGPOBKU CUTHAJIIB

Kypuanos B.M,,
BilicbkoBHIA THCTUTYT TeleKoMyHikanii Ta iHpopmarusauii, [lonraBa, Ykpaina
Bomnomko C.B.
Harmjionanshuii yHiBepcnTeT 0boponu Ykpainu iM. 1. Uepnsixocekoro, KuiB, Ykpaina
Cunrocaps L1.
Hanionanshmii yHiBepcureT «IloaraBchka mosiTexHika
imeHi FOpis Konnparioka», [Tontasa, Ykpaina

B 3amavax cnekTpaJbHOrO aHalli3y CHUTHAIIIB, peali3oBaHMX Ha HU(POBHHA
nporecop oOpoOKK CUrHaJIiB, BAKOPUCTOBYIOTHCS TIPOLIEYPH IIBHKOTO TIEPETBO-
pernst @yp’e y 6a3uci AMCKPETHUX eKCOHeHIIHHNX QyHKLiH [1, 2].

OpHak, y 3B'SI3Ky 3 OOMEXEHHSIMH Ha pecypcH (mam'siTh JaHHUX, HaM'aTh KO-
MaHJ), peatizalis IBUIKOro epeTBopeHHs Pyp’e B 6a3uci JUCKPETHUX €KCIOHE-
HIHHUX (YHKIIH yCKiIaJHeHa uepe3 MpsMY 3aJIeKHICTh 00YMCIIOBAIBHOI edek-
TUBHOCTI aJrOPUTMIB IIBUAKOTO IepeTBopeHHs Dyp’e Bif iX CKIaAHOCTI Ta 3B'S3-
HOCTI, TaK 1 HassBHOCTI B QJITOPUTMaXx omnepamniii MHO)KEHHS, [II0 BUMAarae J10AaTKo-
BHX BUTpAT 4acy.

PosrnsHyTO OMHA 3 peamizalliii ClieKTpaabHOrO aHalli3y — BUKOPUCTAHHS B
3aa4ax 0OpOOKHM CHIHANIIB TapMOHIMHOI PUPOAN cUcTeM 0a3uCHHUX (YHKINH, sKi
3a CBOIMH iH(QOpMalifHUMH BIACTHBOCTSIMU ONM3BKI 10 0a3uCy TUCKPETHUX eKC-
TIOHEHIIMHNX (DYHKIIH 1 MPaKTHYHO HE BUMAraloTh BUKOHAHHS Olepaliii MHOKEH-
HSL.

BukonanHs1 auckpeTHoro neperBopeHHs Pyp'e B 6a3uCi KOMIUIEKCHUX Tpsi-
MOKYTHUX (DYHKIIH J03BOJISIE MPAKTUYHO ITOBHICTIO BUKIIIOYHWTH OIEPAIif0 MHO-
JKEHHs, a OTpUMaHi NEePEeTBOPEHi CIIEKTPH 3a CBOIMH iH(OpPMaLliHHUMH BJIACTHBOC-
TSIMH OJTU3BKI CIEKTpaMH B 0a3KCi AUCKPETHUX EKCIOHEHIIIHNX (yHKITIH.

MOoXITUBICTh 3aCTOCYBaHHS 0a3ucy KOMIUIEKCHe reperBopeHHs Dyp'e [1] B
3ajauax aHali3y CUTHAJIB TapMOHIMHOI IPUPOIH MiATBEPKEHa EKCIIEpUMEHTab-
HUMH JIOCITI/PKEHHSIMH.
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MOJIEJII OIIIHKH! YPA3JIMBOCTEM TPOTPAMHOI'O
3ABE3NEYEHHS IHOOPMAIIMHO-KEPYIOUUX CUCTEM

ITonouosnuii FO.JI., CaBuenko O.A., Bopousincekuii B.C.
[onraBchka nepkaBHa arpapHa akajemis, [TonraBa, Ykpaina
[MonTaBcekuii Konmemk HadTH i ra3y HarioHaIEHOTO YHIBEPCHTETY
«ITonraBcrka nomitexnika imeni IOpist Konapartokay, [lontaBa, Ykpaina

3abe3neueHHs] HAJISKHOTO PiBHS KiOEpOE3eKH € aKTyaJIbHUM 3aBJIaHHSM JUIS
HOpMasibHOTO (YHKI[IOHYBaHHS iHpopManiiiHo-kepytounx cucreM (IKC). Ilupoke
nommpenas IKC Ha 0a3i BIAKpUTHX Ta KOMEPUIHHMX PO3POOOK i3 MiATPUMKOIO
CYNPOBONY Ta OHOBJICHHS MPOTrPaMHHX 3aC00iB MOTPEOYyE OKPEMUX 3YCHIIb 3 BHSIB-
JICHHSI Ta YCYHEHHSI BPA3JIUBOCTEH (0COOIMBOI KaTeropii MporpaMHUX HEOJIKIB Ta
nedekTiB, o MOXYTh BUKOPHCTOBYBATHCS KiOep3ioBMHUCHHKaMH). s oOiiky
Bpa3MUBOCTEl Ta iH()OPMYBaHHS CYCHUJILCTBA MPO IX OCOOJIMBOCTI BIPOBAHKEHO
MEXaHI3MH BIJJKPUTHUX pero3urapiis [1].

Haiibinpm Bimomi 6a3u BpazmuBocteit CVE [2] Ta NVD [3] matoth iHCTPY-
MEHTH OLIHKH KPUTUYHOCTI BPa3JINBOCTEH.

MeTor0 fomoBini € aHavi3 iCHYIOUMX MOJENeld OIliHIOBaHHS KPUTHYHOCTI
BPa3JIMBOCTEH Ta BUKJIAJICHHS €TaliB IT00YIO0BH ITPOTHO31B MIPOSBY T4 KPUTHIHOCTI
Bpasznusocreit IKC.

B nomnoBiii HABOAATHCS PE3yabTATH aHATI3y MiIXOJIB Pi3HHUX aBTOpPiB [4] 10
1o0yoBH BUOIPOK 3 BIIKPUTHX Ta 3aKPUTHX PEMO3HUTOPIiB BpasnuBocteil. Buko-
HaHO OIJISA MPOrpaMHUX iHCTpyMeHTapiiB (Web-nonarkiB, TaOIMYHUX TPOLECO-
piB, cucTeM KepyBaHHs 0a3aMy JIaHWX), 10 BUKOPHCTOBYBAJHCS Ul BHOIPOK 3
pero3uTapiis.

[To6ynoBaHo Ta MpoaHai30BaHO TPEHAM PO3BUTKY BEPCii MPOrpaMHKX 3aco-
6iB IKC, Oar-TpekiHriB 1MX Bepciii Ta 3aIUCiB BPa3IMBOCTEH Y HUX, & TAKOX Bpas-
nmBocrei i3 pertozutapiie CVE ta NVD.

Ha ocHoBi mo0Oy0BaHHUX TpeHIiB 3p00JIEHO MTPOTHO3U MPOSIBY HOBHUX Bpa3JIv-
BOCTEH Ta iX KPUTHYHOCTI.
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AJIAIITAIIIA ® YHKIIA MATLAB JIJISI BAKOHAHHS ETAIIIB
KOT'HITUBHOI'O MOAEJIIOBAHHS CITIOKUBYOI'O PUHKY

Makapenko I[1.M., TTonouoBna O.B.
[onraBchka nepkaBHa arpapHa akajemis, [TonraBa, Ykpaina

BukopucranHs M’SIKOrO pe30HAHCHOTO YNPABIIHHS CKIaJHUMH COLiaJIbHO-
€KOHOMIYHHUMH CHCTEMaMH (30KpeMa, pUHKaMH) € aKTyaJIbHUM HalpsIMKOM JOCIi-
JOKEHb CHOCO0iB yrpaBiiHHS 1 KoHTpoumto [1]. TeopeTnuHi TOCATHEHHS! KOTHITHB-
HOT'O aHaJIi3y CTalHd OCHOBOIO JIJIsI CTBOPEHHSI KOMIT IOTEPHUX CHCTEM, OpPi€EHTOBa-
HUX Ha BUPIIICHHS NMPUKJIAaTHNAX 331a4 y cdepi yrnpasiiHas. [IpukiagoM KOrHITH-
BHoro aHani3zy € PEST Ta SWOT anani3u. iX 3aCTOCOBYIOTh Y CTpAaTETiYHOMY Me-
HEKMeHTI [2].

Mertorw momoinmi € amanTamis Qyskiii grPlot, mo Oyna po3pobieHa 1.T.H.,
npodecopom Irmirmm C.I1. ans cepenoumia Matlab [3] 10 moTped eramy aHamizy
YYTIMBOCTI KOTHITUBHOTO MOJIETIOBAHHS CIIO)KUBYOTO PUHKY.

B nmomoBini HaBOMATHCS OCHOBHI €Talyd KOTHITHBHOTO aHAJI3y CIOXHBYOTO
puHKY. [y BUKOHAHHS aHAIII3y YyTJIMBOCTI JIOLIIBHO BUKOPHCTOBYBATH OaraTo-
npodinbHi porpamHi 3acodbu (MS Excel, MathCad, Matlab) abo cneniamnizoBane
nporpamue 3abe3neucHus (Kanva [4], Curyarus-2 Ta iH.).

Ha mouatkoBomy etarii aHasTi3y 4yTJIMBOCTI KOTHITUBHA MOJIENb CHCTEMH PH-
HKY nofaethes y Burisidi rpada G = (V, E). s nobynosu rpadoBoi Moxeni g0-
LTBHO BUKOpHcTOBYBaTH (yHKIIT Matlab, opieHroBaHi Ha 1OOymOBY i 0OpOOKY
rpagis. @ynkuist grPlot Mae 3pyunuii iHTEpQeENc Ta NOTYKHUI (YHKIIOHAJ, OITH-
canmii B [3]. Momudikoana ¢ynkuis grPlot marker [5] mo3Bomse 3miiicHoBaTH
KOJIbOPOBY PO3MITKY BepIIMH rpadis, IO ITiABHILYE HAOUHICT iX mojanHs. s
BiJJOOpa)KeHHsI IyT 3a JOMOMOTOI0 Pi3HUX KOJBOPIB MPOIOHYETHCS MPOCTa MOIH-
¢ikanis psaaky #203 nporpamuoro koxy ¢yukmii grPlot. TTooynosa posdapoora-
HOro oprpady ITiIBHIIYE HAOUHICTH Ta JIO3BOJISIE KOMIIAKTHO BiJOOPA3UTH CUCTEMU
cepeHbOl Ta BEJTMKOI pO3MIPHOCTI.
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KOMILIVIEKCYBAHHS MOJU®IKOBAHUX MOJIEJIEHA POCTY
HAJIMHOCTI ITPOT'PAMHUX 3ACOBIB I1PU BUSHAYEHHI
YUCJIA BTOPUHHUX JE®EKTIB

Pynenxo O.A.
Hanionanshmii yHiBepcuteT «IloaraBchka mosiTexHika
imeHi FOpis Konnparioka», [Tonrasa, Ykpaina
Pynenko 3.M.
[MonraBcekuit konemx HadTH 1 ra3y HarioHampHOTO yHIBEpCHUTETY
«ITonraBcrka nomitexHika imeHi FOpis Konnpatiokay, [TonraBa, Ykpaina

BropunHni nedextn — nedexru, o BHOCATHCS B PE3YJbTaTi YCYHEHHS BUSIB-
neHux (mepBuHHUX) AedektiB. OmHIE0 3 HAMOUTBIMX MPOOIEM MPH OIiHIOBaHHI
KIJIKOCTI BTOPMHHUX JIePEKTIB € CKJIQJHICTh OTPUMaHHs (QYHKIIIi, 32 JOIOMOT0I0
SIKOT MOYKHA BU3HAUUTH 3aJISKHICTh YHCIIa BTOPUHHUX Je(EeKTiB BiJ yacy.

MerTor nomoBiai € aHai3 yMOB KOMIUICKCYBAaHHS MOJEIICH pOCTY HaJilHOC-
Ti IpOrpaMHUX 3ac00iB 3 METOIO OILIHIOBaHHS KUIBKOCTI BTOPHHHUX JIe(EKTiB.

OpHUM 3 IIPUHIMIIB OL[IHKH YHMCJIa BTOPHHHUX Je(EKTiB € Moaudikalis Mo-
Jienield pocTy HaAidHOCTI MPOrpaMHHUX 3ac00iB BHECEHHSIM A0 (YHKIIH pU3UKY
rapamerpa, 10 BH3HA4Yae iX KulbKicTh [1]. Buxopucranus meromy HanOiiabmiol
MIPaBJOIOAIOHOCTI T MOIU(IKOBAHUX MOJIENIEH HE J]a€ MOKIIMBOCTI OJJHO3HAYHO
BH3HAYUTH YMCIIO BTOPHHHUX J1eeKTiB, a00 noTpedye HEe0OXiJHICTh 3HAXOHKEHHS
JIesIKAX MTapaMeTpiB 3a J0MOMOTO0 MOJIeNIeH iHIIMX KBauli(hikamiiHUX IpyT.

[IpoBeneHi MOCTIKEHHS MOKA3aH, [0 OJHUM 3 IUISIXIB BHPINICHHS JTaHOI
Npo0JIeMH € KOMIUIEKCYBaHHSI MOAM(IKOBaHMX MOJEJeH pOCTy HaAiHHOCTI Ipo-
rpamMHuX 3aco0iB. Onep)kaHa cucremMa piBHSHB Y SIKii KUTBKICTh PiBHSIHB 1 HEBiJO-
MHUX OJIHAKOBA MpPH KOMIUICKCYBaHHI MOMU(iKoBaHUX Mojenel JKeniHChKi-
Mopanmu Ta MoaudikoBaHoi mpocToi ekcroHeHHidHOT wmoxeni [2]. Ilpote
PO3B’sI3yBaHHS OEPYKAHOI CHCTEMH Y 3arajJbHOMY BUIIISAAL AOCUTH ckiaaHe. Ope-
pkaHa (opMysa AJIsl OLIHIOBAHHS YKCIIa BTOPUHHUX JE(EKTiB MPOrpaMHUX 3aCO-
0iB Ha OCHOBI KOMIUIEKCYBaHHs MojudikoBaHux Monenei J[xemincpki-Mopanan
ta [lluka-BoneepTona [3], 1110 € OLIBII TPOCTOIO y TOPIBHIHHI 3 CUCTEMOIO B [2].
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CTPYKTYPHA ONTUMIBAIISI KOMYHIKALIMHOI MEPEXI
TOHOJIOT'Ti «<BATATOPO3MIPHUM TOP»

Tuptummnikos O.1.
[MonTaBcekuii kKonemk xapuoBux texnonorid HY XT, ITontaBa, Ykpaina
Maspina M.O.
HaykoBo-BupoOHuue mianpuemctBo “Paxikc”, KponuBHunbkuii, Ykpaina
Bapura A.B.
[MonraBcekuit iHCTHTYT ekoHOMIKH 1 ipaBa BH3 BinkpuToro mi>kHapomHoro
YHIBEPCUTETY PO3BHUTKY JtojHH "YKpaiHa", [TonraBa, Ykpaina

31 30inbIIEHHSAM po3Mipy KoMyHikauiiiHoOT Mepexi (KM) Tomororii «barato-
po3mipauii Top» (BT) 30ibI1yeThCst KIIBKICTD i1 MOXKIMBUX KOH(QIrypauniii (Bapia-
HTIB CTPYKTYPHOI IT0OYI0BH), 11O BiJIPI3HSIOTHCS MOPSAKOM BY3JIB d Ta iX YHCIOM
B pi3HUX BUMipax cTpykTypu [1]. Bizomo, mo Halkpamnii 3HaueHHS MaKCHMaJlbHO-
ro miamerpa D Ta mupunu Gicekuii B KM BT posmipy N=2" mae ii rinepky6idna
KoHQirypauis (mpu n=d), ogHak, OyJaeBHi rinepkyd Mae i HalBHUIIY TOMOJIOTIUHY
BapTICTh, MIOPIBHSHO 3 OY/Ib-IKUMH IHIIUMH BapiaHTaMH, JUIS SKUX d<n.

Panime Oyno mokasano [1], mo mms KM BT posmipy N>8 icHyrOTh «migo-
NTUMaNBHI» KOH]Iryparii, siki, MOPiBHSHO 3 TiNepKy0idHO0, MalOTh MEHIII Topsi-
JIOK BY3JIIB Ta TOMOJIOTIYHY BapTiCTh NPpH HE3HAYHOMY 30inbineHHi D (Ipu 3MeH-
IIeHHI d Ha OMUHUIO D 301IbIIYETHCS TAKOXK HA OJUHUINIO) Ta 3MEHIIECHHI B piBHO
y ZIBa pa3u; a TAKOX JUIS 3aJaHNX 3HaUeHb N, d € MAKCUMaJIbHO KOMITAKTHUMH.

Jlnst Beix 3maueHh 4 <N <2* KigbKicTh «I1iIONTHMANBHUX» KOH(Irypaiit

MOXXHa BH3HAYUTH SIK K :[(logzN)/ 3]. BiamosigHo, mpyu HasBHOCTI 0OMEXEHb

3BEpXy HA PO3MIPHICTh CTPYKTYPU d<n BUHHUKA€E 3aBJaHHA BHOOPY HaWKpamiol
«migontumanbsHoi» KoHgirypanii KM Tonomnorii BT 3amanoro posmipy (ii cTpyk-
TYpHOI ONTUMI3allii).

MerTor gociigkeHHs € po3poOKa METOIy onTuMi3allii crpykrypu KM Tormo-
sorii BT 3a kpurepiem Makcumizamii i TEXHIKO-€KOHOMIYHOI e()eKTHBHOCTI, NpH-
YOMY NpY BU3HAYCHHI MOKa3HUKA €(PEKTUBHOCTI BPaxOBYETHCS HE TUIBKH TOIIOJIO-
riuHa Bapricte KM, a Takox cTyneHs CKJIaJHOCTI ii By3iiB [2]. 3ampornoHoBaHuiA
BJIOCKOHAJICHHI METOJ[ MOIIYKY MakcuMaabHo KomraktHoi KM BT posmipy N=2"
3aJIaHOI PO3MIPHOCTI d<n 3 MOMJIMBICTIO 3HAXOJKCHHS BCIX MOXJIMBHX 11 IMiJI0-
NTUMAJIBHUX KOH(DIryparii.
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MODERN TRENDS IN THE ARTIFICIAL
INTELLIGENCE DEVELOPMENT

Shkarevskyi T.Y., Semenyuta .G.,
'National University «Yuri Kondratyuk Poltava Polytechnic», Poltava, Ukraine;
Mavrina M.O.
Radics LLC, Kropyvnytskiy, Ukraine.

Technological innovations are a complex process with many interconnec-
tions, and the increasing speed of implementation requires the minimum amount of
knowledge from the end-user for the possibility of their correct use and systemati-
zation.

Therefore, theoretical research in the field of the development of artificial in-
telligence is a priority scientific task [1-4].

Artificial intelligence allows us to integrate the learning process, the techno-
logical field, as well as modern medical and military developments into a single
information space.

The purpose of the report is to identify key areas in the field of the devel-
opment of artificial intelligence and the possibilities of its application in order to
automate and improve security in various fields of human activity.

People tend to overestimate the effect of the latest technologies on the near
future and underestimate their impact on the distant future. But this does not mean
that the expert community, the state and business need a strategy for the develop-
ment of innovative industries in the near future.

Even if we take into account the simplest industrial manipulators, in 2019
there are about 3.5 thousand people per robot [1], which indicates the need for a
clear planning of needs and, accordingly, resources for their implementation in the
form of final products.

In the report the trends of this scientific field was tested, which in the near fu-
ture will have the greatest impact on the development of artificial intelligence and
robotics [2].

These results can be used in further work for the study of intelligent sys-
tems [4].
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TEHJEHIII PO3BUTKY IHOOPMAIINHO-AHAJTITUYHUX
IIJIAT®OPM B YIIPABJIIHHI TOPI'OBEJIbBHUMMA
OIIEPALIAMMU B AIIK

Komimmuceka O. I1., Y1kin FO. B.
IMonTaBchka nepxaBHa arpapHa akanaemis, [TonraBa, Ykpaina

[Tpu ynpaBiniHHI Cy4acHHM HiJIPHEMCTBOM CHOTOJIHI HEZOCTATHHO 3aCTOCO-
ByBaTH IC i3 aBTOMaTHYHUM OOJIKOM JaHWX 3TiTHO arpoOoBaHOro anroputmy. Ha
T 3pOCTA0YOro MOTOKY iH(opManii, HAKOMWYEHHs TTOTY)KHUX 0a3 JIaHWX, CKJIaj-
HHUX TIpoleciB iX 0OpoOKHM KepiBHUK NMOTpeOye y KOPHUCTYBaHHS yHIBepCaJbHUX
cucTeM MmATpUMKH mpuiiHATTS pimies DSS (Decision Support Systems) i3 mo-
BHUM HabopoM ¢yHKIioHay BUKOHaBUMX IC i3 MOXXIIMBICTIO IIi€T K CUCTEMH Ca-
MOBJIOCKOHATFOBATUCS HA OCHOBI ITYYHOTO iHTEIEKTY [1].

MeTo10 10mOBiNi € BU3HAUEHHS Ji€BUX Ta €(PEKTUBHHUX XapaKTEPUCTHK iH-
¢dopmarniiiHo-aHamiTHUHUX online ruIaTGOpM, 110 BUKOPUCTOBYIOTHCS HE JIUIIE IS
0e31eyHOoro NpoBeeHHsI KOMEPLIHHNX TpaH3akuii y cdepi TOprieii arponpomyk-
iero, ane i 3a0€3MevyroTh Cerperaio MUPOKOro crekTpy 0a3 maHux [2], peect-
PpiB rary3i Ta 030pOIOIOTh YYACHHKIB arpPOPUHKY aHAIII TAYHUMH JaHUMH.

[MpoBeneno nopiBHsbHUE Ta SWAT-anani3 pisnomanitaux IC, mo 3abe3mne-
YYIOTh YIPABIiHHS OIeparisiMyi 30epiraHHs, KyHiBIli-IIPOAAXy Ta JOTICTUKU BCIX
BUAIB arporpoxaykuii. OpHi€ero 3 HalOUIBII THYYKUX Y IUIaHI YJOCKOHAJICHHS «py-
IisH» Ta po3poOKH (YHKIIOHATILHUX MOAYJIIB aBTOPH BBAXKAIOTh YKpaiHCHKY online
cucremy "Agroxy" (agroxy.com) - OJOKYCHH €KOCHUCTEMY, IO 3a0e3medye perio-
HallbHY, 1H(opMamiliHy Ta TOproBy miarhopMy, sika MOJIETIIYe BHYTPIIIHIO 1 MiX-
HApOJHY KYIIBIIO Ta Mpogax arponpomykiii. CucreMa MiCTUTH Bi3yasi30BaHi
IHTEpaKTUBHI Maly eJeBaTopiB YKpaiHu 3 X TEXHIYHUMH XapakTepucTHKaMu [3],
Manu MiJIPUEMCTB, BOY/IOBaHMI OHJIAIH PEIyKIIOH 3 KYMIiBIi-IIPOJAXy 3asBiie-
HUX JIOTIB, a TAKOX MOTY)KHUH aHAJITHYHUKA 1HCTpyMeHTapiid. [Hnekcn 1iH Ha Bci
BHJIM arpOIPOAYKIIii, MOIYIIi JIOTICTHKH Ta €ICKTPOHHA Mara 3aJli3HHYHUX CTAHITIH
i3 peecTpaMH BaroHiB JIO3BOJISIIOTH (POPMYBAaTH MOJENI €KOHOMIYHO BHIIJIHUX
JIAHITFO’KKIB OTEpalliif, JHIIe 3apeeCTPYBABIIMCH Yy CHCTEMi Ta O0OpaBIIK HEOOXiJ-
HUH (YHKITIOHAT.
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CUCTEMMU YIIPABJIIHHSA BAZAMU JAHUX SAK OJUH I3
OYHIAMEHTAJIbHUX EJIEMEHTIB ITPOEKTY

Yepnnupka 1.0. %, Borycnascekuii JI.C. '
' Hantionanbruit yaiBepcurer «[lonTaBchka mosiTexHika
imeHi FOpis Konnparioka», [Tontasa, Ykpaina
* HauionansHuii TpaHcriopTHuit yHiBepcutet, Kui, Yipaina

Possutok IT-iHIyCTpii — 116 pe3yapTat moTped coriymy, jae iHdopmMmaris €
BaXXJIUBMM aKTHUBOM JIIO/ICTBA.

OpHUM 3 TIHTaHb CHOTOJCHHS, 110 3aJHIIAETHCS aKTyaIbHUM Ha NpoTs3i Oa-
raThOX POKiB 3a paXyHOK 3pOCTaHHsI iH(opMallii, 1ie BAOCKOHaJIEHHS a00 po3polKka
HOBHX METOJIIB Ta 3ac00iB Juisi 00poOKu Ta 30epiraHHs iH(pOpMAIlii, a OCHOBHUMHU
KPHUTEPISIMHU € TiJBUIIEHHS IBUAKO/II Ta JOCTOBIPHOCTI.

Jls 30epiraHHs Ta CTpYKTypyBaHHS iH(pOpMallii BUKOPUCTOBYIOTh 0asu ja-
HUX, a IpOrpaMHe 3a0e3IeueHHs] — CUCTEMH yIpaBIiHHS 0a3aMu JTaHUX.

Metorw momoBimi € aHami3 cucreM ympaBiiHHA 0a3 maHux. [Ipu po3poOii
TEXHIYHOTO 3aBJaHHSI OCOOJMMBOI yBaru morpedye BUOIp 0a3u MaHWX, OCKUTBKU IIe
OIMH 13 TOJOBHHX €JIEMEHTIB (opMyBaHHS (QyHIaAMEHTY MaiOyTHHOTO MPOEKTY.
Tomy oOpaHuii TEXHIYHUH IHCTPYMEHT ITOBHHEH 0a3yBaTHCS Ha pe3yJabTaTax Ipo-
BEICHHX JIOCIII/PKEHb Ta TECTYBaHHI.

VY naHiit poOOTI NpeNCTaBICHO MOPIBHUIBHY XapaKTEePUCTUKY PEIIIiHHUX Ta
HepeNAniiHuX 0a3 JMaHWX Ta BUBEICHI IX IUTIOCH 1 MIHYCH IIOJO aKTYaJbHOCTI
BHUKOPHCTaHHS y MPOEKTaxX Pi3HUX TUMIB Ta pi3HOI ckiaaHocTi. [IpoBeneHo mopis-
HSUTBHUH aHaJi3 Ha NPUKIIAAl TAKMX CUCTEM YIpaBiliHHA 0a3aMu nanux sk MySQL
Ta MongoDB.
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MHOPIBHAHHSA SQL I NOSQL BA3 JTAHUX HA ITPUKJIAIT
MPOEKTYBAHHS A®®UIEAT PENIOPT CUCTEM

Tepenux /1.
Hanionanbhuii aepokocMiunmid yHiBepeutet iMeHi M.€. JKykoBcbkoro
«XapKiBCbKUH aBiallifHUiA iHCTUTYT», XapKiB, YKpaiHa

BypximBuii po3BUTKOM COLIANBHUX MEPEX Ta MparHeHHs 3MEHIICHHS PU3H-
KiB U1 Oi3HECY 3yMOBHB IIHUPOKE BUKOPHUCTaHHs addinedr (“napTHepChKux’)
MapKeTHHT CHCTEM JUIs MPOCYBAaHHS CBOTO NMPOAYKTY Y Mepexi iHTepHer. Addi-
JIEWT MapKeTHHT JJO3BOJISIE 3MEHIINTH TPOIIOBI Ta YacOBI 1HBECTHUIIIH Y MapKeTHH-
roBy KoMmmaHito. [lapTHepchbkHii MapKeTHHI MOXKHAa BH3HAYHUTH SIK METOJ MpOCY-
BaHHA Oi3Hecy B Mepexi (BeO-MalicTpaMu IapTHepaMH), B SIKOMY MapTHEP OTpH-
Mye BHHAropoay (KOMicCil0) 3a KO)KHOTO Bi/IBiqyBaua, IepeNIUIaTHUKA, MOKYIILS
/abo mpozxax, 37iiicHeHi 3aBasku Horo 3ycwnsiM [1]. ani cucreMn oOpoOiIsoTh
BENUKI MacuBM AaHuX (iH(opmais mpo mapTHepiB, iHpoOpMaList npo Aii KOpHUCTY-
BauiB, iH(opMaIlis 0 mpomaxax), sKi HEOOXIJTHO HaIiiiHO 30epiraTh Ta IIBUAKO
00po0IIATH, BUKOPHCTOBYIOUH 0a3u jaHuX. Bubip 6a3m gaHuX i cUcTeMH yrpas-
JIiHHS 023010 JaHUX SBIISIE COOOIO CKIIa[HY OaraTonapaMeTpuyHy 3a/1ady i € OTHIM
3 HaWBAKITUBIIINX €TAIIB MPHU PO3POOIIi PETIOPT CUCTEM.

3amaui OyBaoTh pi3HI 1 METOM TX BUPIIIEHHS TaKOX pi3Hi. IcHye nBa OCHOB-
nux HanpsiMkd: SQL 1 NoSQL, pensuiiiai ta HepensiuiiiHi 6a3u nannx. BiaMinHo-
CTi M>K HUMU TIOJISITAIOTh B TOMY, SIK BOHU CIIPOEKTOBAaHI, SIKi THUIN JaHHUX ITiTPH-
MYIOTb, SIK 30epiratoTh iHpopMmariro. JKopcTka cxemu pemsniiiHux 6a3 JaHux Jo-
3BOJISIE MIATPUMYBATH O€3IEKy i LUTICHICTh NaHHUX. BiJICYTHICTH )KOpPCTKOI cXeMHu
0a3u aHuX 1 B 3B'S13Ky 3 [IUM MOTpeOW NpH MIOHANMEHIIiH 3MiHI KoHIemii 30epi-
TaHHS JaHUX 3MIHIOBATH BCIO CTPYKTYpY TaOJHIli, 3HAYHO HOJIETHIYIOTH pOOOTY 3
HepesiiHMMU 0a3aMM JIaHWX 1 MOJAJBIINM IX MacIiTaOyBaHHSIM, OIHAK Mae i
cBoi Heponiky [2]. KpiM Toro, Mo’kHa BUKOPUCTOBYBATH 3MiIlIaHWH MiaXif: 30epi-
raT pi3Hi TUIM IaHWX B Pi3HMX 0a3ax JaHHX.

MeToro nomoBiai € mopiBHSHHS eeKTUBHOCTI poOOTH 0a3 JaHWX PI3HOTO
Tuity (persimiiHi Ha mpukiani PostgreSQL i nepensiiini Ha npukiaani MongoDB)
JUIs BUpILIEHHS 3a/1adi 30epiraHHs Ta MBUAKOI 00poOku naHux B AddinelT pe-
mopt ceppicax. B nmomoBigi HaBOIATHCS pe3yNbTaTH BHMIPIOBAHb BHKOHAHHS
CRUD omnepariii 10 pensiiiHux i HepensiiiHux 0a3 maHuX. J[as KOPEKTHOTO
aHaJi3y OTPUMAaHUX PE3YNbTAaTiB BPaXOBYBAINCS Ba)KJIMBICTh BUKOHAHHS KOXKHOTO
tuiry CRUD onepaniii [uist 10ciiKyBaHOI CHCTEMH.
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JIOJIATOK JIISI TEHEPAIII PYKOIIMCHUX IU®DP

Ilersax K.1., Illocrak A.B.
Hanionanbhuii aepokocMiunmid yHiBepeutet iMeHi M.€. JKykoBcbkoro
«XapKiBCbKUH aBialliifHUiA iHCTUTYT», XapKiB, YKpaiHa

[upoko Bimomuit Habip mannx MNIST [1], mo MicTUTh 300paskeHHs AeCITH
pykorucaux nudp (Big 0 mo 9). Koxxne 300paskeHHs1 nudpH Bae i3 cedbe KBaapaT
28 Ha 28 mikceniB (Bcboro JaHi npo 784 mikcensix), 3Ha4EHHs MiKCEIiB po3Talio-
BaHi Ha IIKaJi ciporo Kousopy B aianaszoHi Bix 0 go 255 (0 o3Havae Ginuii xomip,
255 - 4yopHwmii). 300pakeHHs MUpP HOPMATI30BaHI 32 PO3MIPOM, 3IJIAJKCHI,
LIEHTPOBaHi 1 30epirarThes B (paiinax popmarty csv [2].

HaGip mannx MNIST BHKOPHCTOBYETHCS Uil HaBYAHHS, OLIHKM TOYHOCTI
pO3ITi3HaBaHHS 1 MTOPIBHIHHS MOJIe/Ied MAIIMHHOI'O HABYaHHS B 3aBJaHHI Kiacui-
Kamii pykomucHux mudp. Habip marmx mictuts 60000 300paskeHh PYKOMHUCHHUX
udp, BUKOPUCTOBYBAHUX JUIS HABUAHHS MojeneH, i okpemuid Hadip 3 10000 30-
OpaskeHb /ISl IepeBIpKH SIKOCTI HABYEHOI MOJIEIT.

I3 3acrocyBanusam HaObopy MNIST 3ampornoHoBaHi i HABYCHI MOJIEITI HEHPOH-
HUX MEpeX, IOMUJIKH NIPOTHO3Y y SIKUX JocAraroTs MeHme 1% [1, 3].

Honatok s reHepariii pykonucHux mudp BukoHaHo Ha MoBi C # B WPF.
Meroto naHoi MporpaMy € po3IIMPEHHS ICHYIOUOro HaBYAILHOI MHOKHHH PYKO-
MUCHUX IU(p ad0 CTBOPEHHS HABYAJILHOI MHOKUHH (200 MHOXKWHH JJIS1 TECTYBaH-
Hs) HEOOXIJJTHOTO 00CATY 3 3aJJaHUMH XapaKTEPUCTHKAMH 300payKeHb PYKOITUCHUX
uudp.

VY nonatky B KOoHTelHepi komnanoBku Canvas MaroeThest ndpa (abo 3aBaH-
TaXyeTbCsl 300pakeHHs1 pykonucHoro nugpu). Han 3o00pakenHsM wiei mmdpu
MOXYTb OyTH BUKOHaHI HACTYIHI NEPETBOPEHHS: MacIITaOyBaHHS BHXIiJHOTO
300pa)keHHsl, IEHTPYBaHHs, 3PYIIEHHS, ITOBOPOT, PO3MMTTS, HAKJIAJEHHS IIyMIB
pizHoro BuIy. 300paXkeHHsI HAMAILOBAHOIO 1 TepeTBopeHol 1udpu 30epiraeTbes B
csv-hopmari.

300paxkeHHsI B TOHax ciporo konsopy 1m¢p Big 0 1o 9 pozmipom 28 Ha 28 mi-
KCeliB y (aiiii popMaty csv B cepeTHboMY 3aiiMaroTh 70 1800 Gait mam'sri.

3a JOMOMOror0 IbOro JoAaTKa TaKoXK MOXKHA MiATOTYBaTH HaOlp OyIb-sSKUX
PYKOITMCHUX CHMBOJIB 200 PS/IKIB 3 HUX 3 HEOOXITHUMH XapaKTePUCTUKAMH.
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JOCJIJIXXEHHS TEXHOJIOT' T TA CIIOCOBIB OBPOBKH
BEJIMKUX JAHUX

Cxopogenos B.B., Uepaux O.I1., SImmunHcekuit MLA.
Hanionanshmii Texniuamii yHiBepcuret «XI1I», Xapkis, Ykpaina

JocmikeHHsT TeXHOMOTI# Ta crmoco0iB mepenavi i 00pOOKH BETUKUX JaHHUX
(Big Data) cranu 3nayauM BHeckoM B po3Butok IT ramysi [1]. Big Data — mmpo-
KU TepMiH 11 HaOOpiB JaHMX, SKi € HACTUIBKH BEJIMKUMH a00 CKJIaJHUMHU, IO
Tpanuiiitaoro I13 mis ix 00poOKHM HeTOCTaTHRO. TaKMM YHMHOM, TPUHIIAIIOBO HE-
00X1THI HOBI TTiIXOM JUIs TIepenadi, 30epiranHs Ta 00poOku iHhopMarrii.

ABTOpamMH pO3TIISIAIOTHCS] TEOPETUYHI OCHOBHU Ta HOBITHI TEXHOJIOTIT 00pOOKH
BEJIMKHX NaHUX. Pe3ynbraTy aHajizy B IIbOMY HANpsSMKY ITOKa3ylOTh, 110 € BEJIMKa
KUTBKICTh pileHs st 00poOku Big Data [2-5] (mampuknan, Texaomorii NoSQL,
Apache Hadoop, in-memory data grids ta ixm). IcHye OaraTto cucrem, ais SKUX
Oy/Ib-5IKi 3yIIMHKK y POOOTI € KpUTUYHUMH [6], TOBHHHI (DyHKIIIOHYBaTH TOCTIHHO Y
pexxuMi peansHOro vacy (real time computing). Tomy mocTae MUTaHHS — SIKUM YH-
HOM BUKOHYBATH TEXHIYHE 00CITyroByBaHHs (K Ha (izndHOMY piBHI — piBHI 3aIi3a,
TaK i Ha cepBEpHOMY — OOCIIYrOBYBaHHS CepBepiB, OHOBIIEHHs [13 Ta iHIIE), a TaKOXK
SIK BUKOHYBAaTH OHOBJIEHHS CaMOl CHCTEMH, BHECEHHsI 3MiH JI0 JIOTIKH 1i poOoTH Ta
IHTETpAIlifo 3 iHIMUMH cucTeMamMu. JlaHa po0OTa MpUCBIYEHA CTBOPCHHIO BiMOBOC-
TIWKOI CUCTEMH Ha 0a3i CyJaCHUX IIBHIKOMIFOUUX TUIAT(HOpPM sl OOPOOKH BEITHKHX
JIaHUX, SIKa JI03BOJISIE TIPALIOBATH Y PEXKHUMI PEabHOr0 4acy i 0e3 3ynMHKHA OHOBIIIO-
BaTH JIOTIKy pOOOTH Ta 3IHCHIOBATH TEXHIYHE 00CIyroByBaHHS. I[IpormoHyeTbcs
BapiaHT CTBOPEHH Takoi cucTeMu. BuzHaueHi ocHoBHI BuMorH J1o 11 [13 ta pyHKIii.
OOrpyHTOBYETBCSI BUOIp IHCTpYMEHTANBHUX 3ac00iB Juist po3podku [13: MoBu mpo-
rpamyBaHHs; cepenoBuia ta mwiathopmu; CYB/. Pospobneni anropurmu poboTH
OKpEMUX Tporpam i B 1istomy Bcboro I13. IpuBeneni pe3ynbsTaTi po3poOKH Ta Tec-
TyBaHHS IPOTrPAMHOTO MPOIYKTY ISl BAKOPUCTAHHS Y SIKOCTI YTHIIITH TSI CYTIPOBO-
Jly Ta OHOBJIEHHS JIOJJATKIB 3 BUKOPHCTAHHSIM OOpaHOi IIaTQOpMH.
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MONOPARTITE, BIPARTITE, AND K-PARTITE GRAPHS

Boychenko O.P.
National Technical University "Kharkov Polytechnic Institute", Kharkov, Ukraine

Today’s most pressing data challenges center around relationships, not just
tabulating discrete data.[1] As data becomes increasingly interconnected and sys-
tems increasingly sophisticated, it’s essential to make use of the rich and evolving
relationships within our data. Most networks contain data with multiple node and
relationship types. Graph algorithms, however, frequently consider only one node
type and one relationship type. Graphs with one node type and relationship type
are sometimes referred to as monopartite.[3] A bipartite graph is a graph whose
nodes can be divided into two sets, such that relationships only connect a node
from one set to a node from a different set. Techniques for analyzing cliques or
complete subnetworks (such as blockmodeling, hierarchical clustering, islands, k-
cores, and m-slice) can be applied to detect cohesive groups. This is in fact because
the induced networks are networks of similarities or correlations [2]. K-partite
graphs reference the number of node-types our data has (k).[3] This just extends
bipartite and monopartite concepts to account for more node types. Many real
world graphs, especially knowledge graphs, have a large value for k, as they com-
bine many different concepts and types of information. Deriving a one-mode net-
work from the two-mode network would help discover social relationships, never
were able to be discovered before, between actors of the same set.

References

1. Gibbons A. Algorithmic graph theory, Cambridge University Press Introduction, 1985.

2. Mohammed Z. Al-Taie, Seifedine K. Python for Graph and Network Analysis.

3. Graph Algorithmsby Amy E. Hodler and Mark Needham. Published by O’Reilly
Media, Inc., 1005 Gravenstein Highway North, Sebastopol, CA 95472.

ABTOMATMU3ALIA ATPOTEXHOJIOI'TYHUX ITPOLIECIB

Momopoxwusik A.O., Cobons B. B.
Hanionanshmii Texniuamii yHiBepcuret «XI1I», Xapkis, Ykpaina

ABTOMaTH3allisl arpOTEXHOJIOTTYHUX TPOIIECIB — €Tan KOMIUIEKCHOI MexaHi3a-
1ii, 10 XapaKTepU3yEThCs 3BUILHEHHSIM JIIOJJMHU BijJl O€3110CepeHBOr0 BUKOHAHHS
(YHKIIN yIpaBiHHS TEXHOJIOTTYHUMH NPOIIEcaMH 1 repenayero ux (GpyHKIii aBTo-
MaTUYHUM TIPUCTPOSIM. ABTOMaTH3allisl arpOTEXHIYHHUX IPOIECIB 03BOJISIE 3011b-
IIATH e(EKTUBHICTD MiIIPUEMCTB 30UTBIIMBIIN KUTBKICTh OTPUMAHOI TPOILYKIS 1 i
SIKICTh Ta 3MEHILMTH BUKOPHCTAHHS TAKBa Ta A00pHB. Tpakropu, siKi MOXYTb Clli-
JTyBaTH 3a 3alporpaMOBaHUM MapIIPYTOM, OC3IiJIOTHI JTiTAJbHI anapaTy IS OIiHKH
CTaHy CLIBCHKOTOCIIONIAPCHKUX KYJIBTYpP 1 IPYHTOBHX YMOB Ta Ha3eMHI JaTYUKH
Ha3eMHi JaTYUKH /711 KOHTPOJIIO BOJIOTOCTI I'PYHTY BKE BUKOPHCTOBYIOTb BCi BEJTHKI
rocriofapcTsa cBitTy. CUTbChKe TOCHOIAPCTBO € KIIFOUOBUM JUISl eKOHOMIKH Y KpaiHH.
CiThbCBKOTOCTIONAPCHKI YTi/Is 3aiiMaroTh 42 MITH. TekTapiB, abo 70 % 3araiabHOTO
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¢doumy kpainy, 78,9 % CUTECHKOrOCIONAPCHKUX YTih — OPHI 3eMJIi Ta OaraTopiuHi
Haca/LKeHHs. 3a JaHuMHu ypsiny, ctaHoM Ha 2018 pik arpocektop 3aiiMae maibke
17 % BBII Ykpainu i npuHOCcHTh Maibke 38 % BamoTHOT BUpyuku. B Ykpaini okpe-
Mi CHCTEMH TOYHOTO 3eMiIepoOCTBa 3acTOCOBYIOThCS Ha 20-30 % 0OpoOIrOBaHMX
3eMeJb, aJie 11€ BIJTHOCHTHCS JIMIIE IO CHCTEM aBTOMAaTUYHOIO YIPABJIiHHS TEXHIKH.
[ToBHMII KOMIUIEKC €JEMEHTIB TOYHOTO 3eMJIEpOOCTBA 3aCTOCOBYETHCS JIMILIE Ha
JIYEHUX BiJICOTKAX YKPATHCHKUX MOJIiB. CHCTEMH JUIS CUTHCHKOTOCTIONAPCHKOI TEXHi-
KM JIISATHCS HA JIBA OCHOBHMX THIIM: CUCTEMaA IMapajienbHOro BOAIHHS Ta aBTOIIOT
JUIs TpakTopa 4u KombOaiiHa (TixpaBimiuyHuii abo miapyiorounii npuctpiit). Cucremu
TapajiellbHOTO BOJIHHS BUKOPHUCTOBYIOTH TexHouorii GPS 1 maroTe Tounicts 20-40
cM. [leski cucteMu MaroTh OUTBIYy TOYHICTH B 3aiexHOCTI Bia morpaBku GPS-
curHany 3 BukopuctanHsMm 0a3oBoi RTK GPS cranmiii. [IpoBenenuii y momoBiai
aHai3 IUIAHYETHCS BUKOPUCTOBYBATH y TIOJAIBIIIA NMpU OOIPYHTYBAHHI TEXHIYHHX
PpillIeHb [UIsl CUCTEM aBTOMaTH3allil CLILCHKOTOCTIONAPCHKOI TEXHIKH.

AHAJII3 IHTEJIEKTYAJIBHUX OXOPOHHUX CUCTEM BYJUHKY

Ionopoxwnsx A.O., laBunenko A.O.
Hanionansnuii Texniuamii yHiBepcuret «XI1I», Xapki, Ykpaina

OxopoHHa cucrema OyJUHKY — 1ie KOMIUIEKC, SIKMH BKJIIOUae B ceOe Bileoka-
MepH, SIKi KOHTPOJIIOIOTH MEPUMETP Ta BHYTPIIIHI MPUMIIIEHHS, Ta TaTYHKH PI3HAX
BU/IIB, @ caMe: IATYUKH NePECyBaHHs, BiIKPUTTS-3aKPUTTS BIKOH Ta JBEpEil.

OCHOBHHUM CIIEHapieM POOOTH OXOPOHHOI CHCTEMH OYIUHKY € 3aIliC YChOTO,
10 MTOTPAIuISE [0 TIOJIst 30py KaMepH, Ta 30epiraHHs y XMapHOMY CXOBHII abo Ha
KOPCTKOMY JTUCKY. J[JIs1 OXOpOHHHX CHCTEM MOXKe OYTH MPOIUCAHO CIICHApii pobo-
TH y peXuMi odikyBaHHA. L{e 03Hayae, 1o 3ammc BeAeThes TUIBKH TO/, KOJTH KaMepa
¢ikcye mepecyBaHHs. TakoX Ui OXOPOHHOI CHUCTEMH € MOXKJIMBICTh BU3HAYEHHS
JIOAATKOBOTrO (0COONMBOrO) CreHapito imitamii mpucytHocti. [lpaitoe me Takum
YHHOM — KOJIM TOCTIO/Iap Ha JISSIKM Yac BHiXk/pKae 3 Oy/IMHKY BiH IPOIHUCYE 0COOIIH-
BUH ClLIeHapiil Il OXOPOHHOI CHCTEMH, a caMe: BKJIFOUEHHsI CBiTJa y MEeBHUH dac,
BKJIFOUEHHS TeNeBi3opa ab0 MYy3MKaJIbHOTO [IEHTPY, TOOTO OXOPOHHA CHCTeMa Oyje
IMITYBaTH MisSUTGHICTE JIIOJWHY TaK, HIOWM BOHA € BJIOMA, YMM TIOKa3y€e 3JIOYHHILSIM, 10
rocriofap Baoma. OiHIEI0 3 OCHOBHHX CKJIaJIOBUX OXOPOHHOI CHCTEMH € OXOPOHHA
curHamizanis. BoHa momnepepkae mpo HECaHKIIOHOBAHWI JIOCTYI, a TAaKOX 3/1aTHA
npuiiMaTy ydacTh y 3amoOiraHHi 3JI04MHY NPOTH MaifHa Ta TOCHONapiB OyIUHKY.
[Tpu migkiTtodeHHl cUrHami3amii 1o MyJIbTy OXOPOHHM 3’SBISIETHCS OISl aBTOMATHY-
HOI BIJIPaBKH TPUBOXKHOTO cUrHaimy. Ilicnmst mporo no OyAWHKY BHDKIDKAae rpymna
IIBHIKOTO pearyBaHHs /I 3aXUCTy OynuHKY. OTKe, MOXKHa CKa3aTH, 1110 OCHOBHHU-
MU 3aBIaHHSAMH OXOPOHHOI CUCTEMH €: KOHTPOJIb LIUTICHOCTI JOMAIIHBOTO TIEPUMET-
PY; IMiTallisl IPUCYTHOCTI TOCIIOAAPIB Y Mepiof iX BiACYTHOCTI; BiI€OCTIOCTEPEIKEHHS
3a I IKOHTPOJILHOIO TEPUTOPIEIO Y PEXKKIMI peanbHOro 4acy; aBTOMaTH30BaHUH KOH-
TPOJIb JOCTYIy Ha TPWIATAIONY TEPUTOPIIO Ta BCEpeNUHY OYAMHKY; 3armoOiraHHS
TEXHOT€HHUX CHUTYallilf; aBTOMaTUIHUI BUKJIMK TPYMH MIBUAKOTO pearyBaHHs. [1po-
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BEJCHUH y NOMOBiAl aHani3 Oy/le BUKOPUCTaHWH NpU OOIPYHTYBaHHI CTPYKTYpH
JIOCITi/KYBAHOI 1HTEIIEKTYaIbHOI OXOPOHHOI CHCTEMH OYIMHKY.

JOCIIIKEHHS TA PO3POBKA CEPBEPHOI'O WEB TOJATKY

Menbhauk 1. C., Jlanunenko O.®.
Hanionansnuii TexHiunmii yHiBepcuret “XI1I”, Xapkis, Ykpaina

Mera nonosifi: po3podutn Web-1omaTok, KOTpHil aBTOpU3YyBaB KOPUCTyBada
6e3 maposs. [lepmioro peaxijielo Ha TepMiH «0Oe3MapoJIbHOMY ayTeHTH(IKaIis
Moxe OyTH «SIk ayreHTH(iKyBaTH KOrock 0e3 mapossi? Xioa Take MOXXIMBO?»

BesmaponbHa ayreHTHdikamis - ne crnocid KoH¢irypauii mpoueaypu Bxoay i
ayreHTH(]IKaLii KOpUCTyBadiB Oe3 BBEAEHHS MapoiliB. € CXOXKUI METOM, NMpH SKO-
MYy 3aMiCTh OJJHOpa30BOi IocuiIaHHs 1Mo SMS BiAnpaBiseTscs Ko abo oIHOPa30-
BUI mapoib. AJe TOxi J0BeJeThCs 00'eHaTH Bame JoAaTok 3 SMS-cepBicom Ha
kmrant twilio (i cepsic He Oe3komrToBHui). Kom abo oqHOpa30BUi Mapoiib TEx
MOXXKHa BIANPABIIATH NOMITOXO. | 11e 0/11H, MeHI (MTOKK) MOy IsIpHUH (1 TOCTYITHUN
TiIBKM Ha TpHCTposix Apple) meron OesmaponbHOi ayTeHTH]iKamii: HEoOXiaHO
BukopucroByBat Touch ID mist aBrenTudikanii 3a BinOuTKaMu nainbuis. Jlerans-
Hilme npo mro TexHojorito. TexHomorito Web Authentication API (WebAuthn)
oiniiiHo BH3HANM CTaHIApTOM Oe3MapoibHOMY ayTeHTHdIKalii KOpUCTyBadiB.
Taxe pimenns npuiinsui 4 6epesnst Koncopuiym Beecitapoi naByruau (W3C) i
FIDO Alliance. Lleit kpok M03BOJHMTH PO3POOHHUKAM MPOTPAMHHX MPOAYKTIB BOY-
JIOBYBaTH B CBOI PIlllEHHS CydYacHi 3acoOu ayTeHTH(ikallii, 3aCHOBaHI Ha €TUHUX
cnerudikanisx. besmaponabpHa ayreHTHdikaiis KOpUCHa He TUIBKH ISl KOPUCTYBa-
4iB, aye 1 Jsg Bac sk po3poOHUKA. Bam He moTpiOHO peali3oByBaTH MeEXaHi3M
BiJTHOBJICHHS MapodiB. [Ipu TakoMy ImiIxo/i BCi OYIyTh y BUTPAIII.

Jnst po3podku maHoro Web-mogatky Oyiao BHKOPHCTAaHO MOBY IMpOrpamy-
BaHHA JavaScript. 3aBasku MoBi mporpamyBanHs JavaScript Branocst 6e3 mapoito
repeqaBaTH BUKJIMKY Ha cepBepa Google, sikuii B CBOIO 4epry IepeiaBaB JaHHI,
MTOBHICTIO 3aXWINEHHI HAa3aJ] Ha CaliT, B AIKOMY Ipoxojuia ayreHTudikamis. bymu
TIPOBEACHO JIOCIIDKEHHS, HaCKUIbKU JTaHuii Web-1oqaTok cnpoiryBaB podoTy B
IHTEpHET CepeloBHII KopucTyBadaM. JIOCTi/DKEHHS IOKa3ajo, IO IPOCTOTa
BHUKOPHCTaHHS 1 1oTpeda B TOMY, 110 HE NOTPiOHO 3HOB i 3HOB BUra/lyBaTH HOBH
apoJib, Ay)Ke MO3UTHBHO BIUIMHYJIO HA KOPUCTYBadiB. BUCHOBKU. Y YoMy repeBa-
ru? SIK 4acTo BU KOPHUCTYETECS ITOCWIAHHAM «3a0yiIM Napoiby» sl CKUIAHHS
YOPTOBOI'O MApoJs, SIKMA Tak 1 HE 3MOIJIM NMPUTAAaTH MICIS KiJIbKOX HEBIAINX
cnpob Bxoay Ha callT / B monatok? Bcei mu OyBaemo B Takiii cutyanii. Bei mapooi
He 3rajia€lll, 0COOIMBO SKIIO B 0aeTe Mpo Oe3MeKy i s KOKHOro calTy podute
okpeMuii maposb. Big ycporo nporo Bac mo30aBuTh Oe3naposibHa ayreHTH(iKaris.
BesmaponbHa ayreHTHdiKalis rapHa He TUIBKH Ul KOPUCTYBaviB CalTiB, ajue i s
BCIX pO3POOHHKIB MPOTrpaMHOro 3a0e3IedeHHs, OCKUTBKH B IIbOMY pa3i Bam He
MOTPiOHO peai3oByBaTH MEXaHi3M BiHOBJIEHHS MapoiiB. OTKe B I[bOMY BUNAAKY
BCl MalOTbh 3WCK — BCi Y BUTpallli CKOPOUYETHCS Yac Ha 00pOOKY 3aIHTiB.
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AHAJII3 BAKOPUCTAHHSA PO3IOJALIEHON KJIACTEPHOM
CUCTEMMU J1JIA 3BEPITAHHSA BEJIMKUX OB'€EMIB TAHUX

Jlebenes O.T'., Jlebener B.O.
XapKiBChKUI HalliOHAILHUN YHIBEPCUTET pa/lioeNeKTPOHIKY, XapKiB, YKpaiHa

B ocranHi poKH raiy3p HayKH IpO JIaHi CTajia IHUPOKO 0OroBOPIOBAHOIO Te-
MOIO 4epe3 BeIWYe3HUi cTpuOOK 00'eMy JaHHX, Y KOMEPIIHHUX MiANPUEMCTBAX,
IO TparHyTh MiJBUIIUTH CBOIO KOHKYPEHTO CIHPOMOXHICTh 338 paxyHOK 300py
iH(opMaIlii mpo IXHiX KIi€HTIB, MO0 HAIaBATH IHIAWBIYaIbHO MiTiOpaHi MPOIYKTH
Ta TOCIIYTH, Pi3KO 301JIBIIYETHCSI BAKOPHCTAHHSI CEHCOPHUX 00J1aTHAaHb.

MeTor0 f0moBiai € aHai3 PO3MOAUIEHOH KIacTepHOH IIaT(GOpMH I BUpI-
LIeHHs po0JIeM 30epiraHHs BETMKUX 00'€MIB JaHUX Ta MPO3OPHH JOCTYII 10 (aii-
JIB TaHWX Ha CepBEpH Kilacrepa.

B nomoBini HaBOASATHCS pe3yibTaTH aHajli3y BUKOPHCTAHHS JOJATKHB, IO
BHKOHYIOTHCS Ha KJIACTEPHUX CHUCTEMaXx, SIKM MalOTh BEJHMKiI HAOOpH JJaHUX i BUKO-
HYIOTH CKJIaJ{HI OOYMCIIEHHSI, [0 BUMAraroTh OE3MeYHOr0 po3IOIUTy PECYpPCiB MixK
reorpadiyHO PO3IMIOIICHUMH CUCTEMaMHU.

Hameneni maHi TOKa3yroTh, MO TPaAMIiAHI MeTromu 300py (CTpyKTypa
Python), 36epiranns (Oracle) i ananiz (PL/SQL) manux Oinpll HE ONTHUMAJbHI
4yepe3 HEHMOBIpPHY KIUIBKICTb JIaHMX, IO TeHepyroThes. KiactepHi oOumcieHHs
CTaJId OCHOBOIO JIJISl arperyBaHHs reorpadivuHo pO3MOAUICHUX T'e€TePOreHHUX pe-
cypciB, ki 3a0e31euyroTh Oe3neyHnii 1 yHi(QiKOBaHMIH JOCTYII 10 CXOBHIL, 00YHUC-
JIIOBAJILHUX 1 MepexxHuX pecypciB Big Data[1,2]. IIporsiroM ocTaHHBOTO JECSTH-
JTTs Bes iH(opMamis, Bif OaHKIBCHKMX TpaH3aKIii 110 icTopiii xBopoOu, Oyia
niepeHeceHa B uposi cxoBuma. Lleit mepexin Bij Gi3sUUHUX TOKYMEHTIB 110 IU]-
poBux (ailiB 3a)kaaaB CTBOPEHHS BEIUKUX HAOOpIB JAHWX 1, OTXKe, JOCTYIy 1O
BEJIMKUX 00'€MIB TaHHX.

Jst BupimenHs mpodaeM 30epiraHHs i TOCTYITY JIO0 BETUKUX 00'€EMIB JaHHUX,
HeoOXiqHa po3mojiieHa kinactepHa miardopmal3]. IlpoBeneHuii aHami3 mokas3ad,
IO Taka CHCTeMa Mae 3a0e3nevyyBaTd BEJIMKHN HPOCTIp Il 30epiraHHs BEIUKUX
00'emiB maHux (meTabalT) i mMpo30pHii KocTym 10 GailiB JaHUX HA CepBEpPH Kiac-
Tepa.
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ARCHITECTURE OF OVERLAY NETWORK
WITH NESTED VPN TUNNELING

Tkachov V., Bondarenko M., Hunko M.
Kharkiv National University of Radio Electronics, Kharkiv, Ukraine

The development of algorithms and methods for optimizing packet
transmission in overlay networks has recently become relevant. The reason for this
is the constantly increasing size and number of overlay networks. This is
conditioned by the global concept of anonymizing traffic on computer networks,
which leads to increased load in transmission channels, complexity of data packet
structures, especially in low-speed networks, their stacks.

The main disadvantage of existing transmission management systems in the
overlay networks is the inability to optimally distribute traffic among all available
network resources due to the decentralized nature of management in the overlay
network. On the other hand, there are methods of optimal control that allow to
achieve high performance of the network [1], but they use a centralized
management approach, and therefore it is impossible to implement such solutions
specifically for overlay networks, especially when targeting local network
fragments if overlays are represented by anonymous network segments.

The purpose of the report is to develop an overlay network architecture that
uses nested tunneling to organize direct data transmission between end users.

The report provides an example of such an architecture and analyzes the
performance of an overlay network with multi-layer tunnel architecture. The data
obtained show that a minimal delay can be obtained if the software modules on the
SaaS platform are used as VPN routers of the overlay network [2]. The use of an
overlay network architecture when a server (PaaS) is virtualized and SaaS routers
are deployed on its base allows for greater fault-tolerance due to the instantaneous
recovery of a single module from the templates of virtual structures. Thus, it is
shown that the application of the overlay network with nested VPN tunneling
allows creating fault-tolerant traffic transport solutions in virtual networks.
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MIPEJICTABJIEHHA BATATOBUMIPHUX R-®YHKIIIA
BYJIEBUMU CXEMAMUA

Jicin [.0., Jlicina O.}O., Bepymkin 1.O.
XapkiBchKuii HanioHansHUH yHiBepcuTeT iMeHi B.H. Kapasina, Xapkis, Ykpaina

Teopist R-ynkuiit no3Bonse OymyBaT y HessBHIH GopMi piBHSHHS TPaHUIb
CKJIaJIeHNX 00JIacTel MO BiJIOMHM PiBHSHHSIM NpOCTHX oOusacteil. Omuc rpaHumi
CKJIaJIHOi 00JIacTi €IMHUM aHANIITHYHAM BHUPa30OM JIO3BOJISIE CTBOPIOBATH CTPYKTY-
PH JUTS TIOJAJTBIIIONO PO3B’S3KY KpalioBUX 3aj[ad MaTeMaTH4Hoi ¢i3uku [1, 2].

Critagai o0nacti moTpeOyroTh CKIIATHHUX OIKCIB, TOMY 3a3Buyail omuc R-
(GYHKIIT IpeCTaBISsIOTh Y BUMISAL NPSMOTIHIHHOT MporpamMu — JaHIfora npucBo-
€Hb 3MIHHHX 0€3 pO3ray)XeHb Ta IUKJIIB.

Sk BimoMo i3 Teopil CkJIaJHOCTI 00YMCIIeHb, OBIIbHA NPSAMOIiHIHA TpO-
rpama eKBiBaJ€HTHA JEsKil cXeMi, Y SIKii KiJbKICTh BXIJHHX BEpIIMH JOPIBHIOE
KIJIBKOCTI MTOYAaTKOBHUX 3MIHHUX MPOrpaMH, KiJIbKiCTh BUXIJIHUX BEPIINH JTOPIBHIOE
KIJIBKOCTI BHXIJHMX 3MIHHHX, @ KUIBKICTh PEIUTH BEPIIMH — KUIBKOCTI omneparii
TIPUCBOEHHS Y MIPOrpami.

MeTor0 nomoBiai € moOynoBa MPorpaMHOi CUCTEMH, SIKa JIO3BOJISIE MTPECTa-
BUTH onuc R-yHKIIT NTOBITBHOI CKIIQAHOCTI Ta PO3MIPHOCTI y BHUIJISAL OysaeBol
CXEMH i3 MOAAJBIIOI MOXJINBICTIO Bizyamizalii R-QyHkuii y BUTIsiIi TpuBHMIpHOT
130MOBEPXHi.

B nomoBini HaBOASATHCS PE3YNBTATH Ta OCOOJIMBOCTI MpOrpaMHOI peamizamii
cucreMu onucy R-QyHKIIH 32 JOMOMOTror0 OYJIEBUX CXEM 13 TOMAJIBIIOK Bi3yali-
3ari€eto. Y mporeci CTBOPEHHST OyJIEBOi CXEMHU CHUCTEMa KOHTPOIIOE KOPEKTHICTh
CXEMH TIepEBIPSAIOYH BiJCYTHICTh HUKIIB Ta AOCSKHICTh BEPIIMH CXEMH i3 TovaT-
KOBHX BEpIIHH, a TAKO)K KOHTPOJIIOE KUTBKICTh BX1THUX Ta BUX1THUX YT i3 KOXKHOI
BEpPLIMHH CXEMH.

OxkpiM omucaHuX BHINE 3ac00iB, CHCTeMa Tiepea0dadae Taki 0COONUBOCTI, SIK
MOXIIUBICTB IepeBeeHHs onucy R-GyHKIiT 13 mpsMoniHiiiHOT IporpaMu y cxemy
Ta i3 cXeMu y nporpamy; 30epexxeHHs1 cxemu onucy R-dyHkuii y ¢aiin; HaHeceHHs
TPIaHTYJISALIHHOI CITKM Ha Bi3yai30BaHy i30MOBEPXHIO; 30€pexeHHs 00Y10BaHOI
R-pyHkuii y popmari, sIkuii € CyMiCHUM 13 NOMIMPEHUMHU CHCTEMaMH TPUBUMIPHO-
IO MOJIENIOBAHHS, & TAKOXK MOMKIIUBICTH 0araTormoTOKOBOI0 OOUMCIICHHS CKIIAIHUX
R-pyHKIi.
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PO3POBKA I'PA®IYHOI MOJIEJII OTOYEHHS ITPOBOI'O CBITY
JJIAI MOBIJIBHOI'O 3ACTOCYHKY 3 JOITIOBHEHOIO PEAJIBHICTIO

Bimsxicekuii B.O., Byiasoa C.C.
Hanionanshmii Texniuamii yHiBepcuret «XI1I», Xapkis, Ykpaina

CporozHi Bce OLTBIIOT MOy IsIPHOCTI HAOYBaIOTh irpH sIKi 0a3yrOTHCS Ha TeX-
HOJIOTIi JJOMOBHEHOI peanbHocTi [ 1-3]. [l cTBOpeHHs Takoi Ipd HEOOXiIHO BUKO-
HAaTH BEJIMKY KUIBKICTh CKJIAJHUX MpPOLEAYp, MOYMHAIOYN 3 BUOOPY TEXHOJIOTII,
MOBH MPOrpaMyBaHHsI, MAKETY JUIs CTBOPEHHS TPHBUMIPHUX MOJIENel Ta HaITHCaH-
HS CLeHapiro rpu. Bin rpadiynoro npeactaBieHHS T'pU 3aJE€XKHUTh BEJIHKA OIS
YCHINIHOCTI CTBOPEHOT'O TPOAYKTY, a OT)KE€ HEOOX1HO TOCKOHAJIO Ta MHJIBHO PO3-
PpOOIISITH MOJIEITi HABKOJIMIITHBOTO CEPEIOBHUIIIA.

MeTo10 10MOBiAi € OIJIsI iICHYIOYMX TEXHOJOTIH Ta MPHHLMIIB MOOYIOBH
rpagivuHOi MOZENI OTOYEHHS iIrPOBOTO CBITY AJISI MOOIJIBHOTO 3aCTOCYHKY 3 JIOTIOB-
HEHOIO PEANBHICTIO.

B nmomoBini po3mismaroThCs ICHYFOUI TEXHOJIOTIH Ta NMPHUHIMUINB MOOYIOBH
rpagivyHOi Mozei.

[To6ynoBa rpadiuHoi MOAETI CKIATAETHCS 3 TAKUX €TaIliB SK: MOJCITIOBAHHS,
TEKCTYpyBaHHS, HAIAIITYBAHHS OCBITJICHHSI, CTBOPEHHS aHiMallii, PeHIEePIHT, KOM-
TIO3UTIHT Ta KOMITOHOBKA.

MojentoBaHHS - MOOYIOBa MaTeMaTHYHOI 3d-MOJENI 3araJibHOi CIEHH 1 il
00'eKTiB.

TekcrypyBaHHS BKJIIOYa€ HaKJIaJeHHS TEKCTyp Ha CTBOpDEHI Mopeli, Ha-
CTpO¥iKa MaTepiatiB i HAJIAHHS MOJICIISIM PEajTliCTUYIHOCTI.

Bizyauizaist - nporiec cTBOpeHHs 300paskeHHsI 00'€KTa MO MONEePeTHbO CTBO-
peHoi Mozeri.

MonentoBaHHs TPUBUMIPHHX MOJeNel Bi0YBalOThCSA Yy TAKUX MPOrPaMHHX
naketax: Autodesk 3ds Max, Autodesk Maya, Autodesk Softimage, Blender,
Cinema 4D, Houdini, Modo, LightWave 3D, Caligari Truespace, Rhinoceros 3D,
Nevercenter Silo, ZBrush.

Jo cyuacHux cucreM peHaepiHry BimHOCAThCS: PhotoRealistic, RenderMan,
(PRMan), Mental ray, V-Ray, CoronaRenderer, Arnold Render, FinalRender,
Brazil R/S, BusyRay, Turtle, Maxwell Render, Fryrender, Indigo Renderer,
LuxRender, YafaRay, POV-Ray.
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PO3POBKA ANDROID - 3ACTOCYHKY
JJIsA BUABYEHHSA AHI'JIIMCBKOI MOBH

®inimonos P.B., Bynsoa C.C.
Hanionanshmii Texniuamii yHiBepcuret «XI1I», Xapkis, Ykpaina

OcraHHIM YacoM Bce OlTbIlle BUHMKAE HEOOXiqHICTh KOMYHIKAIi Mi>K Bellu-
KAMH TpyNaMH JIIOJIeH, SKi He HaJeXaTh O PI3HUX HAI[lOHAJILHOCTEW Ta sIKi PO3-
MOBJISIFOTH Ha Pi3HUX MOBax. Y TEXHIYHOMY Ta HAYKOBOMY CEKTOpI BEJIHKY POJIb
BiJlirpae aHryiiicbka MOBa, sika 00’ €JJHye HAYKOBIIIB YChOTO CBITY. 3BiJICH BUHUKAE
HEOOXiTHICTh Y IIBUAKOMY Ta KOM(OPTHOMY BUBYEHHI aHIITichKoi MoBH [1-3]. ¥V
3B’3Ky 3 THUM IO OLTBLIICTH CBOTO Yacy MPOBOJATH 32 MOOIIBHUM TelaedoHOM,
OyJ10 BUpIlIEHO PO3POOUTH MOOUTEHHUI AOATOK, SIKUH JacTh 3MOI'y BUBUYATH MOBY
y BiJIbHUI Yac.

MeTor0 10moOBii € O/ ICHYIOUMX TEXHOJOTIH cTBOpeHHS Android — 3a-
CTOCYHKY JUISl BUBUEHHS aHTJIIHICHKOI MOBH.

B momoBimi po3TIsNArOTRCS ICHYIOWI TEXHOJOTIi Ta apXiTEeKTYpH PO3pPOOKH
MOOUTBEHHX JIOATKIB.

CporoziHi iCHYIOTH pi3HI IHCTPYMEHTH CTBOpEHHS Android 3acTOCyHKY SKi
BIJTHOCATHCS JIO HATUBHOI PO3pOOKHU 200 KPOCCILIaTPOPMEHHOI.

[Tix HATUBHOIO PO3POOKOO0 PO3YMIIOTh, PO3POOKY TONATKY 3a JOIMOMOI'OKO iH-
CTPYMEHTIB IpeacTaBieHux (ipmoro Google, po3poOHHK BUKOPUCTOBYE CTaHIap-
THY JUIs TUIATGOPMU MOBY, JOIAaTOK BHKOpHCTOBYE APl siki Hamae iHTepdetic. 1o
TaKUX TEXHOJOTiH BiHOCATBCS Android SDK, Ta MOBU mporpamyBaHHs Java i
Kotlin.

Jlo TO3UTMBHMX MOMEHTIB HAaTHBHOI PO3POOKM MOXXHO BiJHECTH: BHCOKY
MIPOJYKTUBHICTh, MaKCUMaJIbHE BUKOPUCTAHHS MOXIIMBOCTEH IaTdopMu, Kpa-
I KOPUCTYBAlbKUI iHTEepdeic, Kpalle Mo3UIiOHyBaHHs B Mara3MHax JA0JaTKiB.

CTek TEeXHOJIOTIH KpocCIuiaThOpMEHHOI PO3po0Ku ckiamaeTbes 3: Cordova,
Unity, Cocos2D, Adobe Flash, Xamarin, React Native.

J10 MO3UTHBHUX MOMEHTIB HATUBHOI PO3POOKH MOKHO BiJTHECTH: MOXIIMBICTh
MIOBTOPHOT'O0 BUKOPUCTAHHS ICHYIOUOr'0 KOAY Ha iHIIMX IUIaTPopMax, eKOHOMIYHA
€(QeKTUBHICTh, POCTE 1 IIBUJIKE PO3TOPTAHHS, TIOKPUTTS OLIBII ITUPOKOI ayaHUTO-
pii, kpocmtaTopMeHi JOAaTKH AOIMYCKaroTh OfHaKoBUi iHTepdeiic i UX.
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AHAJII3 METOJIB CTUCHEHHS# 305PAKEHD

Xowminia M. M., byneba C.C.
Hanionanshmii Texniuamii yniBepcuret «XI1I», Xapkis, Ykpaina

VY cydacHOMY CBITI cBo€4acHe oJiep KaHHs 4iTKoi iH(popMalii Mae Bce Oimbie
3HA4YEHHs. A OT)KE BUHHMKa€e HEOOXIJHICTh OajlaHCyBaHHS MiX 00’€MOM KOPHCHOI
iHpopMarii, yacom mepenadi Ta micuem st i 30epiranHs. 3 Li€r0 MPOOIEMOIO
3ITKHYJINCH MiJl yac poOOTH 3 300paKEHHSIMH SIKI MarOTh BEJIUKY KUIBKICTD JTaHHX.
HeoOxinHicTs mBUAKOl mepeaadi 300pakeHb Ha PI3HOMAHITHI NMPHIAIH, & TAKOX
3MEHILEHHSI BTPAT SKOCTI NPH IIbOMY, MOOYJIWIO PO3BUTOK METOMIB CTHCHEHHS
300pakens [1—6]. Ha choromHimmHii 1eHb iICHYIOTh IBA METOJM CTUCHECHHS 300pa-
KEHb.

MeTo10 10TIOBiAi € OTJIs/T iICHYIOUMX METO/IB CTUCHEHHS 300paKeHsb, JUIs 10~
JIANIBINIOTO TX BUKOPUCTAHHS B 3AJISKHOCTI BiJ| TOCTABJIEHOI 3a/1a4i, 200 TEXHOOT1H
Ha SIKHUX BOHHU OyIyTb 00pOOJISTHCS.

B nmomnoBizi po3risaaoTees iCHYI0YI METOAM METO/IIB CTHCHEHHS 300pakeHb.
BupineHno mepeBaru Ta HEJONIKM KOKHOT'O 3 TPENCTABIEHUX METOiB. BumineHo
00J1acTi B SIKMX Kpallle 3aCTOCOBYBATH NIEBHHIA 3 IPE/ICTABIEHUX METO/IB.

Ha croromni yci MeTou CTHCHEHHS 300paKeHb MOAUISIOTHCS Ha B TPYIIH.

Jlo nepuioi BigHOCATBCS MeToau Oe3 Brpatu iHdopmarii. I1ig yac Bukopuc-
TaHHS 3a3HAYEHOI'0 METOAY 300pa)KeHHS HE BTpavae sIKICTh HAaBITH MiCIs BEUKOI
KUTBKOCTI CTHCHEHHSI Ta BiHOBJIICHHA. J[0 Cy4acHUX METOJiB BimHOCAThCA: PNG,
TIFF, GIF, Lossless JPEG.

Jlo apyroi rpynu BiJHOCATh METOAM 3 BTPATOIO sIKOCTi. [1if yac KoKHOTO BU-
KOHAHHS METOJy CTHCHEHHS 300pakeHHs1 OyJe BTpadaTH SIKICTh, 0€3 MOMIIMBOCTI
i1 BigHOBNEHH. Jl0 cydacHuX meroniB BigHOCAThCs: JPEG, DjVu, BeiBIeTHE CTH-
CHEHHsI, ()paKTabHEe CTUCHEHHSI.
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PO3POBKA METOAY BUSABJIEHHSA
IHTEJIEKTYAJIBHOI'O IIIATTATY

I'maueBa FO.M.
Hanionanshmii Texniuamii yHiBepcuret «XI1I», Xapkis, Ykpaina

BusiBnenHst o3Hak Ta igeHTU]IKalisg yciX BUIIB akajaeMigHoro muariaty (AIT)
€ akTyanbHoI0 nipodsiemoro. Kommnawist Turnitin izentudixye 10 BuaiB akagemiyHo-
ro twiariaty [1]. Ane yci Buau AIl MoXKHA TOITUTH HA JIBI OCHOBHI TPYIIH: JTOCTi-
BHUI Ta iHTenekTyanbHUU [2]. IHTenexryansHnit Al Ha3WBarOTh 3aMacKOBAaHUM
a00 MMPUXOBAHUM 3a CKJIAJHICTh HOTO BUSIBIICHHSI.

Ha cporomHimHii JeHb aHTHILIATIaTHI CHCTEMH 3 JIOCTaTHHOIO TOYHICTIO BH-
SIBIISIFOTH MOXJIMBHH OykBanbHHA AIl. HaykoBui mpoBoasTh Momyk eexTHBHUX
aITOPUTMIB BH3HAYEHHS O3HAK ITPUXOBAHOI0 aKaJAEMIYHOrO IUIariaTy Juis peasi3a-
uii Ha mpaktumi [3]. HocmimkenHs 3 3amodiranas All BimOyBaroThbCsS 3a TphoMa
OCHOBHUMH HaIPSIMKaMH:

1) nmomnitrka 3ano0iraHHs;

2) CHCTEMU BHSIBIICHHS;

3) MeTOou BHSIBICHHS.

VYci HanpsIMKY € BXKITMBUMH Ta PEATi3yIOThCs TapaJleNIbHO.

JlocmimKeHHsl, peACTaBIeHe y JOIMOBI/II, CTOCYEThCS PO3TIIALY MiJIXOIIB 10
PO3pOOKH METOY BHUSIBICHHS IHTEIEKTYaILHOI'O IUIariary.

Y ocKOHaNIEHHST METOJIIB BUSIBJICHHSI ITPUXOBAHOTO IUIariaty 3abesneuye mo-
KpaIlleHHs Pe3yJbTaTiB pOOOTH aHTHUIUIATIATHUX cHCTeM. Lle € myxe KOpucHO st
YYaCHHUKIB OCBITHROI'O Ta HAYKOBOT'O ITIPOIECIB, TaK SK JI03BOJSIE KOPHUCTyBayam
obupaty HalOULIBII SKICHUI NMporpaMHUi 3aci0 11 MiHIMI3alil nmpobiemu akase-
MIYHOTO maxpaiicrtsa [4].

MeTo10 10MIOBiAi € pO3IIIsiA O3HAK Ta BU3HAYEHHS BHIB IHTEJIEKTYaJIbHOI'O
aKaJIeMIYHOTr0 TUIariaTy, OrjIs/ iCHYIOUHX METO/IB HOro BUSIBIEHHS. ABTOp CTaTTi
JIOCITIJPKYE METOJ| BUSIBIICHHSI O3HAK NpuxoBaHux (opm mariaty. Lleit meron pea-
J3yeThesl Ha 06a3l CeMaHTHYHOro aHaji3y. 3HayHa 3MiCTOBHA MOAIOHICTH (CeMaH-
THUYHA CXOXICTh) MK MOpPIBHIOBAHUMH JIOKYMEHTaMH MOXKE CBIIYMTH PO HasB-
HICTh O3HAK aKaJeMiuyHOro IUIariaTy B OJHOMY 3 JOKyMeHTiB. [InanyeTbcs mpoBe-
JICHHSI eKCIIEPUMEHTY 3 TECTYBaHHsI MeTO/y Ha 0a3i HayKoBHX MmyOuiKamiil ykpaiH-
CBKOIO MOBOIO.
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MOMNEPEHS OGPOBKA JIAHUX Y JIETEKTOPHUX HEMPOMEPEKAX

[Mapxwun 10.B., [Togopoxusik A.O., Jlrobuenko H.1O.
Hanionanshmii Texniuamii yniBepcuret «XI1I», Xapkis, Ykpaina

VY cydacHOMY CBITI IITy4HHH IHTEJEKT 3HAXOIUTHCS i MUJIBHOI YBaroro
IpOMaJCbKOCTI, TPOBIIHUX Oi3HEC-MiZEepiB 1 ypSIOBHX CTPYKTYp y BCHOMY CBITI.
ChOroiHi MU )KUBEMO B €II0XYy 1HHOBAIIITHUX TEXHOJOTIH, SKi BU3HAYAIOTH MaiOyT-
He. OfHIEIO 3 TaKUX TEXHOJIOTIH BBaXKAIOThCs IITY4HI HerpoHHi Mepexi (IITHM).
3a3uyaii mia [IIHM maroTh Ha yBa3i KOHEKTHBICTCHKI CHCTEMH (aHIJI. connectionist
systems), a00 OOYHCITIOBaJIbHI CUCTEMH, HATXHEHI Ol0JOTIYHUMY HEHPOHHUMHU ME-
pexamuy, 3 SKHX CKJIAIAeThesi MO30K TBapuH |1, 2]. TIpeacTaBneni y gomosini poci-
JOKEHHSI ONHCYIOTh OCHOBH TIONEPEIHBbOI 0OpOOKH Bi3yasIbHUX JAaHHMX (PYKOIHCHI
JiiTepy 1 nudpH) Ui HOBOTO By MITYYHUX HEHPOHHUX MEPEX — JIETEKTOPHOI Hel-
ponHoi Mepexi. Lls mMepexxa Mae GaraTomapoBy CTPYKTYpY, €JIEMEHTaMH SIKOi €
JIETEKTOPHI MoJieli HelipoHiB. JlaHa Mepexa € OJHIEI0 3 HAHOUTBII 00TPYHTOBAHHX
[ITHM 3 HelipoOionoriyHoi TOYKH 30py, TOMY IO MOJENIb HEHpPOHa-IeTEeKTOpa Mic-
TUTHh HE TIJBKH MOJICTI CHHANTHYHHX 3B'S3KiB i COMH HEHpoOHa, ajie i MOJenb Horo
JeHApHUTHOTO siepeBa. KpiM Toro, B nerexTopHiii Heiipomepexi (JAHM) npononyeTs-
sl MAXiJ] 0 BUPILIEHHS BaXKJIMBUX HEHPOOUTOriYHUX MpoOJeM HEHpPOHHOTO KOy i
3B's3HOCTI ("'binding problem") [3]. [Iporec po3mizHaBaHHs 30poBUX 00pa3is y JJTHM
0a3yeTbcsl Ha aHai31 X IPOCTOPOBOI CTPYKTYPH 1 B3a€MO3B'SI3KY CTPYKTYPHUX €lle-
MEHTIB, 110 JIETEKTYIOThCA Ta iX XapakTeprucTHK. OCHOBHUMHM BiIMIHHOCTSMH IIbOTO
IIXOly €: aBTOMATUYHE BHJIJICHHS CTPYKTYPHHX €JIEMEHTIB 1 BU3HAYEHHS iX B3ae-
MO3B'SI3Ky; HAsBHICTb KOHLIENTY HEWPOHA-ETEKTOpPa — ETAJIOHHOI CTPYKTYpH (11ad-
JIOHY) KJIaCy pO3IMi3HaBaHHS, KUl (POPMYETHCSA y MPOIECi HABYAHHS 1 HE BHMArae
anpiopHOTrO0 CEMAaHTUYHOT'O OIKMCY; 1HBapiaHTHICTh KOHIIENTY /IO PI3HUX BUIB Iepe-
TBOPEHb 300pa)keHHs, SIKE PO3MI3HAETHCS; MOXIIMBICTD BUPIIICHHS 3aBAaHb KilacH-
¢ikamii, Kacrepusaii Ta ineHTH}ikanii 00pa3iB 3 BUKOPUCTAHHSAM OJIHIET CTPYKTY-
pu 1 ogHOTO MeTomy HaBuaHHsA. [loka3aHo, MO momepenHs o0poOka 300pakeHHs
pykonucHux Jitep i mudp mst JTHM Britodae B cebe iforo OiHapu3arito, cKeneTHsa-
{10 (CTOHIIEHHS 1 BiTHOBJIEHHS 3B'SI3HOCTI) Ta BU3HAYEHHS KIIIOYOBHUX CTPYKTYPHHX
€JIEMEHTIB (KpaioBHX TOYOK, TOUYOK IEPETHHY, TOUOK JIOTHKY, BIJIPi3KiB TOLIO).
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CUHTE3 IHOOPMAIIMHOI CHCTEMH
HA I'IEPKOHBEPTEHTHIN [IJIAT®OPMI

Kyuayk H.I'., Hluman A.I1., I'pedentox J1.C.
Hanionanshmii Texniuamii yHiBepcuret «XI1I», Xapkis, Ykpaina

[porpec Ta po3noBcropKeHHs iH(GOpMAaNiHHUX TEXHOJOTIH CTUMYIIIOE Mep-
COHAJTI3AI[I0 OCBITH, IHTETrpalilo IEAArorivyHuX Ta iHQOPMAIiHUX TEXHOJOTIH,
Tepexij 10 BiAKpUTOro 3MicTy ocBiTH. Bee 1ie 3a0e3nedyeThes BTUICHHSIM KOHIIE-
mii e-learning, sika pa3oM 3 IIMPOKUM HAaOOpOM JaHUX, Ta (YHKIIOHATBHUMHU
JnofaTkamu, 3a0e3rnedye HaBYaHHS NOOyJOBaHE Ha BHKOPUCTAHHI TEXHOJOTIT
Internet. ba3oto cuctemu e-learning ciyryroth enekTpoHHi ocBiTHI pecypcu (EOP),
KOTPI SIBJISIFOTH COOOI0 CYKYITHICTH 3ac001B IporpaMHoro, ingopmaniiHoOro, TexHi-
YHOI'0 Ta OpraHizauiiHoro 3a0e3nedeHHs eJeKTpoHHMX BHAaHb. EOP ckiamaerses
3 HaOOpy QYHKIIOHATBHUX JIOJIaTKIB Ta OJIOKIB TaHUX 3 1H(OPMAIIIEI0 PO CTY IEH-
TiB, BUKJIaJa4yiB Ta HEOOXiMHMX sl HaBYaHHS MarepianiB [1-3]. [lns Gimbmocti
3BO VYkpainu mocrae mpoOnema CTBOPEHHS, po3BHTKY Ta miarpumku EOP, me
BHMarae KOIITIB, 10 3HAYHO NepeOLIbIIYIOTh 1X OI0/IKET, TOMY Ma€ CEHC 3BEPHYTH
yBary Ha miaTgopmy, 110 31aTHA 3MEHIIUTH 11i BUTPATH.

Mertor momoBini € po3podka iH(opMariiitHoi Mozeni cucreMu e-learning Ha
TiIIEpKOHBEPTeHTHIH OCHOBI, sIKa BPaXxoBYE 11 OCOOIMBOCTI Ta 103BOJISIE BCTAHOBH-
TH iH(pOpMaIiifHi B3a€MO3B’SI3KM MiXK CKJIQJIOBUMHU CHCTEMH Ta IIPOBECTH aHAII3
0a30B01 MepeKi.

Pe3ynpraToM mpoBeneHoi poOoTHU crajla Iporpama, 1o 34aTHa yepes rpagiu-
HUH iHTepdelic mpuiiMaTy BiJ KOpUCTyBaya BXiJHI JlaHi, IO XapaKTepH3YIOTh
CKJIaJ| CUCTEeMHU e-learning i3 BIACHUMH 3aCTOCYHKaMH, OJIOKaMH JaHUX 1 TpaH3aK-
LiSIMH, 10 ONHUCYIOTH iX B3aEMOJIIO Ta iH(OpPMAIIO PO CKJIAJ TilepKOHBEPIeHT-
HOI Mepexi 1 Ha BUXOJ[l OTPUMYBATH pO3TalllyBaHHS KOPUCTYBayiB, OJNOKIB TaHUX 1
3aCTOCYHKIB IO BYy3JlaX MEpPEXi, L0 SIBJISETHCS ONTUMAIBHOIO B YMOBax IaHOI
IHTEHCHBHOCTI 3alycKy TpaH3akliid KopucryBauamu. Po3zpobiena mporpama mo-
3BOJINTH Mi/JIBUIIUTH €(DEeKTHBHICTb BUKOPHCTaHHS 0a30BOi TiNEepKOHBEPIeHTHOI
Mepexi, a, OTKe, 1 MABUIINTHU SKICTh (YHKIIOHYBAHHS CHCTeMH e-learning B -
JIOMY, 1110 SIBJISIETHCSI HEOOX1THOIO CKJIQJ0BOIO CTBOPEHHS TaKOI CHCTEMH B yMOBax
00MEKEHOT0 OFOJKETY YHIBEPCHUTETY.
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CEKUIA 4

3ACTOCYBAHHSA IH®OPMALIINHO-KOMYHIKALIMHUX
TEXHONOTINA Y PI3HUX FANY34X

KepiBauk cekmii: 1.T.H., mpod. B. B. Kocenko, A1 "TIAIIPOHAIABIAIIPOM"
Cexperap cekmii: k.T.H., fgo1. €. B. loponin, XHEY, Xapkis

Miacekuis 4.1. CyyacHi iHdopmauinHO-BMMiproBanbHi cuctemu

KOMBIHATOPHUM ITIIXIJT Y INIAHYBAHHI EKCIEPUMEHTY

Komoga L.I., Komosuit M. /1., leprauos B.A., [1aBnux I'.B.
Hanionansnuii aepokocMmiunmid yHiBepeutet iM. M. €. JKykoBcbkoro
«XapKiBCbKUH aBialliifHuUiA THCTUTYT», XapKiB, YKpaiHa

OnrtuMmarnbHe TUIaHYBaHHS €KCIIEPUMEHTY YacTO BUMarae CKJIaJHOT'O BIIOPSI-
KYBaHHSI JIOCJIJIIB BiJIIOBITHO /10 pi3HUX (haKTOpiB, 1 TaKi BHOPSAKYBaHHSI MOXYTh
OyTu 3acHOBaHI Ha KOMOIHaTOpHHX KOH(Qirypamisx abo KOMOIHATOPHHX cXeMax.
EdexTuBHicTh MIIaHyBaHHS €KCIIEPUMEHTY 0araTo B YOMY 3aJIEXKHTh BiJ| IPaBUIIb-
HOro BHOOpY KOMOIHATOPHOIO IUIaHy JUIsl BpaXyBaHHS BIUIMBY 30BHIIIHIX (aKTo-
piB [1]. Meroto nomoBigi € po3poOka MeTona MoOYAOBH ONTHMAIBHHUX IUIAHIB
0araTo(pakTOPHOTO EKCIEPUMEHTY. B JTOMOBII pO3TISIHYTI 0COOIMBOCTI KOMOiHA-
TOPHUX IUIAHIB, IIIO0 BPAaXOBYIOTh MOPSAOK YEPryBaHHS PiBHIB 3MiHM (DaKTOpiB Ta
3arporoHOBaHO MeTox iX moOynoBu. [lokasaHo 3B's30K Iii€l 3azadi 3 3a7ayero
(hopMyBaHHS KOJIB 3 MiHIMAJIBHUMH 3MiHaMu. JlociipkeHi MOmuGikoBaHi KOIH
I'pes, sixi hopMyroThCst HA OCHOBI Komy I'pest 3a JOIOMOrol0 NEBHUX MEPETBOPEHb.
BusHaueHa Tpyma mepeTBOpEHb, MPH SKUX 30epiraeTbCs MiHIMAbHA KUTBKICTh
3MiH. Onncanuii MeToa MoOy0BU TUIAHIB MOBHOTrO 0aratoakTopHOrO eKcrepH-
MEHTY 3 MIHIMaJIBHOIO KUIBKICTIO 3MiH JI03BOJISIE OOYIYBAaTH KaTaJlOTH ONTHMa-
JIBHUX I10 KUTBKOCTI 3MiH piBHIB (hakTOpiB i BUOIp ONTHMAaIBHOIO BapiaHTa MIPOBO-
JIUTH HE HA BCI MHOXXUHI MOXKJTUBUX IUIaHIB, a TUTGKH Cepe]l TUIAHIB, IO BXOIAThH
Y KaTaJIor, KUJIbKICTh SIKMX 3HAYHO MeHmIa. [y aBTOMaTu3arii mpouecy nodynoBu
KaTaJIOTiB ONTUMAaJbHUX IUIAHIB €KCHEPHMEHTY 3 MIHIMAJIBHOIO KUIBKICTIO 3MiH
piBHIB (pakTOpiB Ta MOIIYKY ONTUMAJILHOTO KOMOIHATOPHOTO IUIaHy €KCIIEPUMEHTY
po3po0iieHe mporpamMHe 3a0e3MeueHHs, 0 peali3ye OMUCaHuKA BUIIE MeTox [2, 3].
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MOBYJ0BA OIITUMAJIbHUX BUMIPIOBAYIB PATIAJIBHOI
MBUIKOCTI NIOBITPAHUX OB’€EKTIB, SAKI 3ABE3IIEYYIOTbH
BPAXYBAHHS ®A30BUX ®JIYKTYALINA
PAJTIOJIOKAIIIMHOT O CATHAJTY

Kapnos B./I., Ky3nenos O.JI., Kapnos A.Jl., becoa O.B.
XapkiBchKuii HanlioHasHUH yHIBepcuTeT [loBiTpstHnx Cui, XapkiB, Ykpaina

Jlis pazioNnoKaIiifHOro CIIoCTepeKEeHHsI MOBITPSIHUX 00’€KTiB, IO MaHEBPY-
10Th, PaJioJIOKaTOpH MOBHHHI 3a0e31edyBaTd MaKCHUMAJIbHO MOXKIIMBY TOYHICTBH
BHMIPIOBaHHS 1X pa/liaJIbHOT IIBUIKOCTI.

B peanpHuX ymoBax sokamnii 3a0e3neunTH BUKOHaHHS BKa3aHWX BHMOT CKJIa-
JTHO BHACJIIIOK BUHUKHEHHSI Y MPUHHATHX PaJioIOKaifHNX cUrHanax (iyKkTyamii
novyatkoBux ¢a3. [lpuumHamMu naHux ¢uIyKTyarii MoxyTb OyTu: TporochepHi
HEOJTHOPITHOCTI, CKIagHa GopMa 00’€KTy Ta 0araToTpacoBiCTh MOIMUPEHHS Pajio-
curHaiy [1-4]. BpaxyBanus Quykryariii moyatkoBux ¢a3 paaioiMITysIbCiB MPpUHH-
SITOI MAYK{ [P BUMIPIOBAaHHI PajialibHOI HIBHAKOCTI JIO3BOJIUTH CYTTEBO IIi/IBH-
IIUTH SIKICTh PaJiOJOKAIIHOTO CIIOCTEPESIKEHHS CKJIAJHUX TMOBITPSIHUX 00’ €KTIiB
PaIi0NIOKAIIIIHOTO CIIOCTEPEKEHHS [5].

MeTo10 nomoBigi € BIOCKOHAJEHHsS ICHYIOUMX BHMIpIOBadiB pajialibHOL
LIBHIKOCTI JUIsSi MAaKCUMaJIbHOTO BpaxyBaHHSI BUKPUBIIEHb (Da30Boro GppoHTY XBHIII
pu 00poOIIi pajIioIOKaIiHHOTO CUTHATTY.

B nmomnoBini po3risiHyTI BapiaHTH MOOYIOBH NMPHUCTPOIB OLIHIOBAHHS pajlialib-
HOI MIBUAKOCTI NMPHU BUKOPHCTaHHI KOTEPEHTHOI MayKH PajioiMITyJIbCiB CTOCOBHO
BUIAJKy HASABHOCTI Yy HPUHHATHX paioiMITyJbcaX KOPENTbOBaHUX (IIyKTyaiin
OYaTKOBUX (a3.

BpaxyBanHs (ykryaii modaTkoBux (a3 pamioiMITyabCiB MPUAHITOT MAYKH
TIPY BUMIPIOBaHHI palialibHOT MIBUKOCTI JJO3BOJIUTH MOKPALIUTH MOKa3HUKH SIKOC-
Ti pajioJOKaliiHOTO CIIOCTEPEKEHHSI CKJIaJHHUX, MAaJOIOMITHHX Ta IOBITPSIHUX
00’€KTIB, 10 MAaHEBPYIOTh, & TAKOXK 3a0€3MEYUTH MOXKIIMBICTh NPOBEIECHHS OINTH-
Mi3alii 00poOKH CHrHaTy B KOT€PEHTHO-IMITYJILCHUX PaJi0JIOKaToOpax.
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OBIPYHTYBAHHSA 3ABJAAHb IMJIAHYBAHHS METPOJIOTTYHOI'O
3ABE3INEYEHHSA OB’€EKTIB BUMIPIOBAHHSA B YMOBAX
CbOI'OJEHHA

Kononos B.B., Padanscekuii F0.1., Bomikosa A.O.
XapkiBchKuii HanlioHasHUH yHiBepcuTeT [loBiTpstHnx Cui, XapkiB, Ykpaina

Mertpornoriuae 3a0e3neucHHs] 00’€KTiB BUMIPIOBAaHb — KOMIUIEKC 3aXOJIiB
CHPSIMOBaHMX Ha JIOCSATHEHHS €JHOCTI BUMIPIOBaHb Ta JOCTOBIPHOCTI KOHTPOIIIO
rapameTpiB 00’€KTiB BUMIpIOBaHb. 3/IHCHEHWH aHalli3 3aXOJiB METPOJIOTIYHOI0
3a0e3neueHHs1 00’ €KTiB BUMIPIOBaHb CBIUYUTH NPO Te, 10 B OCTaHHI POKH 3aXO/H
BOHHM BHKOHYETBHCS y HE B IOBHOMY 00csi3i. Lle 0o0ymoBiIeHO HemocTaTHIM (iHaH-
CYBaHHSM TIOTPEO III0JI0 METPOJIOTIYHOTO 3a0e3TCUCHHS 00’ €KTIB BUMIPIOBAHb Ta
HU3BKHM piBHEM IUIaHYBaHHS, JIe MPH 301JIbIIEHH] YHCEIBFHOCTI 00 €KTIB BUMIpIO-
BaHb Ta 3MIHH X SKICHOTO CKJIaJy, 3MEHIIYETHCS KiJIbKICTh SIK METPOJIOTIYHOI'O
MIEPCOHATY TakK U J1abopaTopid. [Ipu 1bOMy, He BHKITIOYAETHCS (MOXKE HE BPaXOBY-
BaTUCS) TE, MO CepeJ] HEOXOIUICHUMH METPOJIOTIYHUM 3a0€3TMECUCHHSAM 00’ €KTiB
BHMIpIOBaHb € MIMOBIPHICTh 3aJMIIKY OiJIbII BaXXJIUBUX 00’ €KTIB BUMIpIOBAHb, SIKi
B IEpIIy Yepry BH3HAYAIOTh Npale3aTHICTh 00’€KTIB BUMipIOBaHb, SKa, B CBOIO
4epry, 3aJICKHUTh BiJl CTAaHY METPOJIOTIYHOrO 3a0e3MeUeHHs 00’ €KTiB BUMIPIOBAaHb
Ta IX YKOMIUIEKTOBaHOCTI. TakuM 4MHOM, NpH IUTaHyBaHHI 3aBJlaHb METPOJIOTTYHO-
ro 3a0e3nedeHHs 00’€KTIB BUMIpIOBaHb B MEPIIy 4Yepry HEOOXiTHO BHU3HAYUTH
MiHIMaJIbHY KUIBKICTh 3aBJaHb IIOJO METPOJIOTIYHOro 3abe3redeHHs 00’ €KTiB
BHMIpIOBaHb 13 ypaxyBaHHSM IX BaXKJIIMBOCTI, IO TapaHTy€ MO3UTHBHY OLIHKY
CTaHy METPOJIOTIYHOr0 3a0e3MeueH s 00’ €KTIB BUMIPIOBAHb i JI03BOJISIE OTPUMATH
TaKWi IUTaH 3aMOBJIEHb Ha IPOBE/IEHHS METPOJIOTIYHOro 3abe3rneueHHsi 00’ €KTiB
BHMIpIOBaHb, BUKOHAHHS SIKOT'O 3a0e3Meuye MOXKIIMBICTh MiATPUMYBATH Npare3/ia-
THICTh 00’€KTIB BUMIpIOBaHb NMPHU OOMEXEHHSIX Ha BUTPATHU MarepialbHUX Ta ¢i-
HAHCOBUX pecypciB. BukoHaHHS 3aB/JaHb METPOJIONIYHOr0 3a0e3reueHHst 00’ €KTiB
BHMIpIOBaHb BiIOBITHO /10 BU3HAYCHHUX 3aMOBJICHb Ha X METPOJIOTIYHE 00CITYyTO-
BYBaHHS, BPaxOBYIOUM YMOBH CHOTOJI€HHS, ICTOTHO 3aJISKUTH BiJl TOTO, SKHM
YHHOM OYIyTh PO3MOALICHI ICHYIOUI pecypcH Ui npoBeAcHHs moao [Ipu many-
BaHHI 3aBJIaHb METPOJIOTIYHOTO 3a0e3MeueHHs 00’ €KTIB BUMIPIOBAHb ¥ i ITOTOBIIL
YIPaBIIHCHKUX PIlICHb MPEICTABUMO METPOJIOTiUHEe 3a0e3MeueHHsT 00 €KTIB BH-
MIpIOBaHb SIK ONEpALlilo, B SIKiil MOTPIOHO BU3HAYMTH METY, CIIOCOOM ii JOCATHEH-
Hs1. OOIpYHTYBAHHIO YOTO i IIPUCBSTYEHA JOIOBI/Ib.
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JOIIJIBHICTh BUKOPUCTAHHSA AJITOPUTMIYHUX METO/IIB
NOomMYyKY JE®EKTIB TP PEMOHTI AHAJIOTOBUX
I IU®POBUX 3ACOBIB CIIEHIAJIBHOI'O 3B’ A3KY

CaxoBuu JI.M., T'upenxo .M.

[HCTHTYT CcrieniangbpHOTO 3B’SI3KY Ta 3aXHCTy iHpopMalii HanionansHoro
TexHiuHOro yHiBepcurety Ykpainu “KIII“, Kuis, Ykpaina
Kononosa O.A.

XapkiBchKuii HanioHasHUH yHIBepcuTeT [loBiTpstHnx Cui, XapkiB, Ykpaina

OpHa 3 OCHOBHHX 3a]1a4 TeOpii HaNIHHOCTI — CHHTE3 CKJIaIHUX TCXHIYHUX CH-
CTEM 3 HEOOXIJHMMH 3HAYEHHSIMHM ITOKA3HUKIB HAMIMHOCTI 3 HEIOCTAaTHHO HaIii-
HUX €JIEMEHTIB — BUPILIYETHCS 3aCTOCYBaHHSIM pe3epByBaHHS. [l pe3epByBaHHAM
po3yMieThest crioci 3a0e3nedueHHs HaiifHOCTI 00’ €KTa 3a paXyHOK BUKOPHUCTaHHS
JIOJJATKOBUX 3ac00iB i (a00) MOXJIMBOCTEH, HAJUTMITKOBAX CTOCOBHO MiHIMaJbHO
HEeOoOXiTHUX JJIsl BUKOHAaHHS MOTpiOHMX QyHKnid. CKiIagHicTh CydacHHX 3aco0iB
CHEeLiaIbHOTO 3B 53Ky 1 IIUIBHICT iX MOHTaXy O€3yNMUHHO 301IBIIYIOTECS. Tomy,
HE3BAXKAIOUH HA YCITIXU TEXHIYHOI JIarHOCTHKY, 30€pira€ThCs CTAJIUM CITiBBiJIHO-
LIEHHS MiX YacoM JIOKai3alii 1eeKkTy i yCyHeHHsIM HecnpaBHOCTI. BrieBHeHOCTI
010 IIIMPOKOTO BUKOPUCTAHHS MIKPOIPOIIECOPIB Y AUCKPETHIN amaparypi mpu ix
JIiarHOCTYBaHHI HEMae, BBKAIOYM TaKi NMPUYMHH: MPUHONAN PIBHO HWMOBIPHOTO
pYHHYBaHHS TIpH 30BHIIIHIX BIUIMBAX, SK 3aCO0IB CIEIiaJIBHOTO 3B’S3KYy, TaK 1
BMOHTOBAaHUX 3aCO0iB [IarHOCTYBaHHS, KOMIUIEKTY 3amlacHOr0 iHCTPYMEHTY Ta
TP, BUKOPUCTAHHS BMOHTOBAHUX MIiKPOIPOIECOPHUX 3aCO0IB iarHOCTY-
BaHHS BUMAra€e HasiBHOCTI MIPHUCTPOIB iX Y3TO/PKEHHS 13 TPaKTaMHU U MiJACUCTEMaMU
3ac00iB CrHeLiaIbHOTO 3B’SI3KY, IO BeJE J0 YCKJIQJAHEHHS i 30ULIbIIEHHST BapTOCTI
BHPOOY; MPH HASIBHOCTI y 3aCO0IB CHEIaJLHOTO 3B’ SI3Ky KPaTHUX Je(EKTIB BUKO-
pHUCTaHHS BMOHTOBAaHHUX 3aC00iB AiarHOCTYBaHHS BUKIIIOYAETHCS B CHITY MOXITHBO-
CTi TTOCTAaHOBKU MMOMIUIKOBHUX J[IarHO3IB; MPH BiJCYTHOCTI €JICKTPOXKHUBJICHHS a00
HasIBHOCTI KOPOTKHMX 3aMHKaHb 3aCTOCYBaHHS BMOHTOBAaHHX 3acO0iB JliarHOCTY-
BaHHS B3araji HE MOXJIUBE. TakuM YHHOM, BHACIHIJOK HH3BKOi IHTCHCUBHOCTI
BHUKOPHUCTAHHS, HEOOXITHOCTI 3a0e3MEUeHHs Y3TO/DKCHHS BMOHTOBAHHX MIiKpO-
MIPOIIECOPHUX 3aCO0IB JIarHOCTYBaHHS 3 00 €KTOM JiarHOCTYBaHHS, 3aCTOCOBHOCTI
BMOHTOBaHUX 3aCO0IB JIarHOCTYBaHHS TUTLKU IIPH CIIPABHOCTI ITiICHCTEMH €JICKT-
POKMBJIEHHS aBTOMAaTH3allisi IPOLECY JIarHOCTYBaHHS 3aco0iB CIEIiabHOTO
3B’3Ky B MOOULTBHUX PEMOHTHHX OpraHiB He edexTuBHa. [lepepaxoBaHi oOcTaBH-
HU TTOKA3YIOTh JOIIbHICTh MOAAIBINUX JOCIIPKEHB 1 MPAKTHYHOT'O BUKOPUCTAHHS
IIPU PEMOHTI aHAJIOTOBHX 1 MU(POBUX 3aCO0IB CIEIIATBFHOTO 3B’ SI3Ky aITOpUTMIY-
HUX METOJIB IOIIYKY Ne(EKTiB, IO BUKIIOYAIOTH 3a3HAYCHI HEMOJNIKU, YOMY U
MIpU3HAYEHA JIOTIOBIIb.
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®YHKIIOHAJILHAY KOHTPOJIb [IN®POBUX ITPUCTPOIB

IMaBmuk I'.B.
Hanionanshuii aepokocMiunuid yHiBepeuTeT iMeHi M. €. XKykoBcbkoro
«XapKiBCbKU aBialliifHUiA THCTUTYT», XapKiB, YKpaiHa

Jly1s onepaTUBHOTO BUSIBIICHHSI TIOMHJIOK BUKOPHUCTOBYETHCS (DYHKIIIOHAIBHE
JIiarHOCTYBaHHs, IO 3/IHCHIOETHCS B TpoOIeci Oe3IocepeHHOr0 BUKOPUCTaHHS
00'eKTa KOHTPOIIO 3a MPU3HAYCHHSM, KOJU HAa HBOTO HAIAXOIATH TIUTBKH POOOYi
BIUIMBH, 110 3a0€31e4ye MOXKJIIMBICTh HETaifHOT0 pearyBaHHsS CUCTEMH KOHTPOIIO 1
KepyBaHHsI 00'€KTOM MpH HAsSBHOCTI HecnpaBHocTei [1].

Mertoro JOTOBiII € po3poOka MeToma (PYHKIIOHATBHOTO KOHTPOJIIO IU(PO-
BHX MPUCTPOIB, 32aCHOBAHOI'O HA KOMOIHATOPHOMY MiXOMi 10 Kiacudikallii 00'ek-
TiB.

B momoBii po3risHyTI 0cO0IHBOCTI po3podieHoro Merosa. [lonryk ontuma-
JIBHOTO DILIEHHS cepej 3aJaH0i MHOXKMHM BapiaHTIB Ha/J3BMYANHO CKIIQJAHUH 1
BUPILIYETHCS HIISIXOM Tepedopy, OHaK y OLIBIIOCTI 3aa4 TaK|id TOBHUH nepedip
He3/1iHCHEHHU .

JI71st 3MEHIIeHHS KITBKOCTI BapiaHTIB, IO PO3TJISAIAIOTHCS, HA MHOXKHHI BCIX
00'€KTiB BBOISITHCSI BIJHOLIEHHS €KBIBAJICHTHOCTI W MHOXKHMHA BCiX O0'€KTIB pO3-
OVBAETHCS HA KIIACH €KBIBAJICHTHOCTI. Bynb-skuii 00'€KT i3 Kilacy eKBiBaJEHTHOCTI
3a JIOMOMOTOI0 3aJIaHUX IEPETBOPCHb TEPEXOMUTh B IHIIMN O0'€KT i3 I[BOTO XK
KJlacy ekBiBaseHTHOCTI. J[Jist oneprkanHHs iHpOpMalii Mpo MHOKHHY BCiX 00'€KTiB
JIOCTaTHHO BUOpATH TUITOBOT'O MPE/ICTABHUKA BiJI KOXKHOT'O KJIACy €KBIBaJEHTHOCTI.
[pu knacugikarii 00'ekTiB BUPIIIYIOTHCS 3a1a4i 3aBJaHHS BiJIHOCHH €KBiBaJICHT-
HOCTi, BUOOPY TPEJICTABHUKIB KJIACIB, MiJPaxXyHOK KiJTBKOCTI KJIacCiB €KBIBAJIICHT-
HOCTI, TeHEpYBaHHsI THITOBHX IIPEJICTABHUKIB 1 MOOYAOBH KaTaJIOTiB, sIKI BUKOPHUC-
TOBYIOTHCS TIPH TIOOYI0BI CXEM KOHTPOJIIO.

Po3po0bieni mporpamHo-anapatHi 3acodu [2, 3], Mo peani3yroTh OMHCAHUMA
METOJl, JIO3BOJISIIOTH ~ ABTOMATWU3yBaTH IIPOLEC PO3POOKH  JiarHOCTUYHOTO
3a0e3MeueHHs, CKODOTHTH CTPOKH PO3POOKH 1 MiJBHIIUTH HOTO SKiCTh 32 PaXyHOK
(opMyBaHHS MiHIMAJIbHUX TECTOBHX IOCITIJOBHOCTEH Ta CIIPOIIEHHS CXEMHU
KOHTPOJTIO.
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JOCIIKEHHA XAPAKTEPUCTHUK CIIEHIAJII3OBAHUX
MIKPOITPOLIECOPHUX BUMIPIOBAYIB

Homopoxwusik A.O., 'amora 10.€., Kouaparenko O.M., [TigricHa O.P.
XapkiBchKuii HanlioHasHUHM yHIBepcuTeT [loBiTpstHux Cui, XapkiB, Ykpaina

Hagmeneni pe3ynpTatu aHamizy yMOB €KCIUTyaTallii Ta METPOJIOTIUHI XapaKTe-
PUCTUKHA MIKPOIPOIICCOPHUX BHUMIPIOBAYIB Y CIEIiaTi30BaHUX BUMIPIOBAIEHUX
cucremax. [lpuBeneHi pe3ylbTaTH JOCHIIPKEHb METPOJOTIYHUX XapaKTCPUCTHK
BOY/IOBaHMX MIiKPOIPOLIECOPHUX BUMIPIOBAYIB /IS CKIAJHUX TEXHIYHUX CHCTEM.
[TokazaHo, 110 3aCTOCYBaHHSI MIKpOITPOIIECOPIB Y BUMIpPIOBAJILHUX NEPETBOPIOBA-
Yax JI03BOJISIE 3MEHIIWTH MMOXMOKY BHUMIpIOBaHHS. 3aIllpOIIOHOBAHI PEKOMEHJAlii
II0J10 3aCTOCYBAHHSI CIIeNiaTi30BaHUX MIKPOIPOIIECOPHUX BUMIipIOBAYiB.

JOCIIIKEHHSA MOJEJII TOYKOBUX 3ABPY/IHEHB ATMOC®EPU

[Tamaes FO.I1., I'onuaposa O.0., 3akpeBcrkuii f.1., Keneman O.C.
XapkiBchKuii HanlioHasHUH yHIBepcuTeT [loBiTpstHnx Cui, Xapkis, Ykpaina

BuxianeHi pe3ysapTaTi IpOBEAESHOTO aHANI3Y MaTEMaTHYHUX MOZENEH SIKOCTI
TIOBITPSTHOTO OaceiiHy Ta HaBEJECHWH OIMC MOAENI ISl TOYKOBUX JDKEpen 3a0pya-
HEHb 3 BUKOPUCTaHHSIM TayCOBOTO PIllIEHHS JJIsl CTalliOHAPHOI'O TOYKOBOTO JKe-
pena i mpezcTaBlieHi pe3ynbTaTi MaTeMaTHYHOTO MOJIENIOBAHHS Tpolecy Audysii
JIOMIIIIOK B MOBITPSHOMY OaceiHi 3 ypaxyBaHHSIM iHBepciii. 3anmponoHOBaHA MO-
JIeTib JI03BOJISIE TIPOBECTH OIIIHKY SIKOCTI IMOBITpSIHOrO OaceiiHy 3 ypaxyBaHHSIM
BHCOTH 3a0pyIHIOIOUHX JUKEPEN BUKWJIB Ta CEPEAHBOI BHCOTH IEpEeMilllyBaHHS
TIOBITPSIHUX Mac B atMocdepi, M0 J03BOJIUTh BUKOPUCTOBYBATH ii TIPH €KOJIOTi4-
HOMY MOHITOPHMHT'Y TeHEpaJIbHUX IIJIaHIB MICT Ta CXeM pailOHHUX IJIaHyBaHb.

MOJAEJIb MIKPOITPOIIECOPHOI'O TEPMOBUMIPIOBAYA

[Tamaes FO.I1., Komamko M.O., Umyx KO.M., [llabenpank A.C.
XapkiBchKuii HanlioHasHUH yHIBepcuTeT [loBiTpstHnx Cui, XapkiB, Ykpaina

[MpuBenenuii omuc Mogeni MiKpOIPOIECOPHOTO BUMIipIOBaua TeMIlepaTypu
CHCTEMH TEPMOPETYIIIOBAHHS Ta MpOBeJeHe i1 JOCIiHKEeHHS I Pi3HUX YMOB (y-
HKI[IOHYBaHHS 1 XapaKTepUCTHK TEMIIEPaTypHHUX NAaTYMKIB B MiKpOIPOIIECOPHUX
BHMIpPIOBAIEHUX cUcTeMax. Po3poOieHi mpomnosuiii mo 3acTOCYBaHHIO METO/IB
BHMIpPIOBAaHHSI TEMIIEpaTYpH 3 KOPHUT'YBaHHSM MOXHMOKH JJIsI MiKpOITPOLIECOPHUX
BuMiptoBauiB. HaBeneHi pe3ynbratu poOOTH IMPOrpaMHoOI peaizallii CUCTEMH Tep-
MOPETYJIIOBAHHS 3 BUKOPHCTAHHSIM TEMITEPATYPHUX JAAaTYMKIB 3 KOPEKIIIEI0 TTOMHUII-
KM BHMIipIOBaHHS, IO JO3BOJISE IICHTPAI30BAaHO Ta HAa OJHOMY MICIIi BiJICITiIKOBY-
BaTH 1 aHATI3yBaTH TEMIIEpaTypHi BUMipIOBaHHSI.
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Miacexuis 4.2. IHdopmauiiiHi TexHONOrii y MalIMHOOYAYBaHHi

MATHEMATICAL MODELLING OF MATERIALS BASED
ON THE GRAFENE-POLIETILENE AND APPLICATION
IN MACHINERY CONSTRUCTION

Gasanov A.G. ', Bayramov A A. '
' Armed Forces War College, Baku, Azerbaijan Republic
? Control Systems Institute, Azerbaijan National Academy of Sciences,
Baku, Azerbaijan Republic

By using of mathematical models, the properties of various materials and
composites can be investigated [1]. The properties of materials (nanocomposite
materials) can be varied in very broad range by modifying nano particles based on
the technology processes. The properties of nanosize particles are depended on its
sizes. Due to very small sizes, it is very difficult to watch them, so for study its
properties, the various mathematical and computer models, quantum mechanical
methods are applied [1, 2]. By using these methods, the controlled properties of
structures and the mathematical investigation can carried out.

Recently, the development and application of light and very shockproof
materials have been attracted attention [3]. In given work, mechanical properties of
the materials based on graphene and polyethylene C¢;H,o + (-CH, - CH,-)n  had
been investigated by application of semi empirical PM3 method, and visual models
of molecules had been constructed. The calculated values of mechanical
parameters have shown that these materials have a high flexibility against
deformation and firmness.

The orbital energies, ionization potentials, total energies of electrons,
firmness, etc. of given material have been calculated [4]. The application
perspectives of these light materials in machinery construction for super
shockproof coating on bumpers for cars have been considered. The necessary
minimum safety thickness of coating on bumpers during the cars collision with
given mass and speeds have been calculated.
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THOOPMAMINHA NIITPUMKA MOJIEPHI3ALIII BAPOBHNYO]
CHUCTEMH B YMOBAX KOPOTKOCTPOKOBOI TEPCIIEKTUBH

Bamaausa K.O., ITickiosa T.C., Konosanosa O.B.
Hanionanbhuii aepokocMmiunmii yHiBepeuret iM. M.€. JKykoBcbKkoro
«XapKiBCbKUH aBialliifHUiA iTHCTUTYT», XapKiB, YKpaiHa

I'mobamnizamis eKOHOMIKH, PO3MO/IIEHICTh BUPOOHNYMX CHCTEM Ta TUHAMIYHA
3MiHa KOHKYPEHTHOTO CEpe/IOBHIIIA ISl BUPOOHUKIB BUCOKOTEXHOJIOTIYHOI MIPOJTY-
KUii NpUBENH 10 HeoOXimHOCTI (GopMyBaHHS IIiJIel PO3BHUTKY MiINPUEMCTBA HA
KOPOTKOCTPOKOBIH MEePCIEeKTUBI. JJOBrOCTPpOKOBI CTpaTETivHi I[iJIi B yMOBaX HEBU-
3HAYCHOCTI Ta HECTaOIIHHOCTI 30BHINIHEOIO CEPEIOBHUINA YacTO HE Peani3yroThCsa
abo MaloTh BEIMKWI PU3MK BUKOHAHHI. TOMYy aKkTyajbHA TeMa 3arporiOHOBaHOTO
JIOKJIAy, B SKOMY BEJIUKA yBara MPUIUISETHCS TMOCTAHOBI 3aBIaHHS 10 OINHII
peaizoBaHOCTI el pehopMyBaHHS BUPOOHHUIITBA HA KOPOTKOCTPOKOBIH OCHOBI
B yMOBaX 0OMEXEHHX MOXJINBOCTEW MiIIPHEMCTBA.

3anpornoHoBaHui MiaXij ocHOBaHWH Ha (opMyBaHHI TpaekTopii pyXy BiJ HO-
TOYHOT'O CTaHy MiANPHUEMCTBA A0 MaiOyTHBOTO, KU OB’ sI3aHMH 3 HAHOIIKYOIO
ninio peopmyBanHs. B sikocti Onm3bkoi midi 3 pedopMyBaHHI PO3IIISIA€THCS
JIOCSITHEHHSI TTOTPIOHOTO 3HAa4YeHHsSI KOHKYPEHTO3JaTHOCTI MiJIPHEMCTBA, SIKE B
CBOIO Uepry 3aJIe)KHUTh BiJl HOBU3HM (IHHOBAIIWHOCTI) MpoayKuii Ta ii sikocti. J{is
peaizamii mocTaBiIeHOi LI HEOOXiAHO MPOBECTH BHUTPATHI Jii 3 BHU3HAYECHHSIM
Yacy Ta CTPOKiB BUKOHaHHsA. OKpiM TOro, B 3aJIEXKHOCTI BiJl OOMEXEHHX MOXKJINBO-
CTe! MiJNPUEMCTBA, MOXYTh BHHUKATH PU3UKH HEBHKOHAHHS IOCTABJIEHOI IIiJIi,
SIKy HeoOXiJJTHO OLIIHUTH Ha ITOYaTKOBOMY erari pedopMyBaHHs. B xoxi gocarHeH-
HS 171 BUKOHYETHCS MOETAITHUHA KOHTPOJIb Ta MOMKIJIMBI KOPETYBaHHS TPAEKTOPIi.
[Tpn HEeoOXimHOCTI 3/IHCHIOETHCS TEpEXiJ MO iHIIOI TPaeKTopii, sKa BiANOBigae
MOXIIUBOCTSIM MIANPUEMCTBA, @ TAKOXX CTaHY B SIKOMY BOHO 3HAXOJAWTHCS MiCIIs
BHUKOHAHHSI YeproBoro eramy pedopmyBaHHs. Bubip HOBOI TpaekTopii 37iiicHIO-
€ThCS HA OCHOBI ITUIECIIPSIMOBAHOTO IepedOpy 3 ypaxXyBaHHSAM OOMEXKEHb MIOIO
BUTpAT Ta CTPOKiB BUKOHAHHS 3aX0/iB pe)OpMyBaHHS.

3anpornoHoBaHUI ITepaliiHUI MiaXia 3aCHOBaHUI Ha OOJIKY IHCHOCTI 30B-
HIIIHBOTO CEpeZioBUIA Ta yMOB pedopMyBaHHS MiANPHEMCTBA Ta BiJIIOBiJA€E
cTparerii KOpOTKOCTPOKOBOT'O aHali3y MOBEIIHKY PUHKA 3 BiJOKPEMJICHHSIM Haii-
OIDKYOI 11Tl MOZIepHi3allii BUpOOHMIITBA 3 MiHIMI3alli€l0 PU3HKY ii JOCSITHEHHSI.

Cnucoxk Jgiteparypu

1. ®enopoBuu, O. E. MeToabl 1 MOeNH UCCIIE0BaHUS BUPTYaIBHBIX TPOU3BOJICTB,
OpPHEHTHUPOBAHHBIX HA BBIMMYCK BBICOKOTEXHOJOTMYECKOW mpoxykiuu [Tekcr] /
0. E. ®enoporuy, K. O. 3anamus, O. A. TaiineHko // ABHaIITMOHHO-KOCMHUYECKAst TEXHUKA 1
texHomorust. —2017. — Ne 1 (136). — C. 54-59.

2. Lindgren, M., Banhold, H. Scenario planning. The connection between the future
and strategy [Text] / M. Lindgren, H. Banhold. — Moscow : CJSC Olymp-Business, 2009.
-256 p.

51



Cy4acHi Hanpsimu po3BUTKY iHOPMaLiNHO-KOMYHIKaLiiHUX TEXHONOTri Ta 3acobiB ynpasriHHA

TH®OPMAIIMHA TEXHOJIOTISI AHAJI3Y PEAJI3OBAHOCTI
[T PO3BUTKY NIJIMNPUEMCTBA

IMponuakos FO.JI., Konosanosa O.B., ITicknosa T.C.
Hanionanbhuii aepokocMmiunmii yHiBepeuret iM. M.€. JKykoBcbKkoro
«XapKiBCbKUH aBiallifHUA iHCTUTYT», XapKiB, YKpaiHa

CroxacTH4Ha TOBEJiHKa PUHKY CIOXMBaHHS BHPOOIB MalIMHOOYAYBaHHS,
ITiJIBUIICHHS KOHKYPEHIIiT BUPOOHHUKIB BUCOKOTEXHOJIOTIYHOT MPOYKIIii IOTpeOye
HOBUX IIJIXOJIB Y 3aJadax CTPATEriyHoro IJIaHyBaHHS PO3BUTKY MiANPUEMCTBA,
SIKI TIOBMHHI OpIEHTYBATHCSI HA KOPOTKOCTPOKOBY MEPCHEKTHUBY Ta BiJCIiIKOBYBa-
TH 3MiHM PHHKOBHX yMOB. TOMY akTyasbHa TeMa JIONOBIfi, sSKa IOB’s3aHa 3 PO3-
POOKOIO METOJy aHaIIi3y Peasli3oBaHOCTI IIJIEH PO3BUTKY ITiIIPUEMCTBA B yMOBaX
0o0MexeHuX MoXXJIHMBocTel [ 1, 2].

Mertor momoBini € po3podOka iHMOPMAIIIHOI TEXHOIOTIT IS OI[IHKH pealti-
30BaHOCTI LI MiANpUEMCTBa, 110 pO3BUBAETHCA. B momoBiai nposeneHo cucre-
MHHU{ aHaji3 CTpaTeriyHuxX MLiIed MiANpHEMCTBA B YMOBaX KOPOTKOCTPOKOBOI
TIEPCIIEKTHBH, SIKi JJO3BOJISIIOTH MOJIMIIATH TOJIOKEHHS MiATIPHEMCTBA Y KOHKYpe-
HTHIH cepezi BUpOOHHKIB BUCOKOTEXHOIOTYHOI mpoaykiii. OOMexeHi MOXIHBOC-
Ti mianpueMcTBa ((hiHAHCOBI 3aTpaTH, CTPOKH BUKOHAHHS 3aKa3iB TOIIO) HE JI03BO-
JISIFOTH  OPIEHTYBATUCS Ha JIOBIOCTPOKOBY IIEPCHEKTHBY. Y 3alpoOIIOHOBAHOMY
iAXo/i BUAiNeHI HacTynHi eTamu nocmipkeHss: 1. [loOynoBa nepesa 1ineit mia-
TIPUEMCTBA, IO PO3BUBAETHCA. 2. PopMyBaHHS iepapXiyHOi CTPYKTYpH 0aszu mpe-
LEJICHTIB 13 TOTOBUMH pILIEHHAMH JUIsl peamizauii mureid. 3. OuiHka 3aTpar uis
BHUKOHAHHS I[iJIEH Ha OCHOBI PH3UKOOpi€HTOBaHOro migxony. 4. Po3podka indop-
MaI[iifHOI TEXHOJIOTIT JJIsl aHaJIi3y peali30BaHOCTI IiJIeH PO3BUTKY MiANPUEMCTBA.

3nilicHioeThCsl (hOPMYBaHHSI CHCTEMHOrO IIPE/CTAaBJICHHS MiJeH KOPOTKO-
CTPOKOBOTO PO3BUTKY MiJIMIPUEMCTBA y BUTIISAI iepapxii riobampHOI 1im. [lime
PO3IOAINISAETHCS HA MU, a MiAUial — Ha CKiIajoBi miamii. BpaxoByroui odme-
YKEHHSI MOMJIMBOCTEW MiANPUEMCTBA JUIsi BUKOHAHHS IIiyied GopmyeThcst 6aza ro-
TOBUX (Y MUHYJIOMY) PillleHb 3 ypaxyBaHHSM BITYM3HSHOTO Ta CBITOBOTO JOCBiIY
JIOCSITHeHHSI 1iield. ba3a popMyeThcsi Ha OCHOBI NpENEAEHTIB (TOTOBHUX PillIeHb) Ta
Mae iepapXidHy CTPYKTYpY, IO CHIBIAAAE 31 CTPYKTYPOO TIIO0ANBHOI 1T, OTpH-
MaHa MHOXHHA DIllIeHb OLIHIOETHCS HAa PEajli30BaHICTh 3a JOIMOMOIOI0 OIHKH
PH3HKIB.
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APPLICATION OF IoT TECHNOLOGY TO ENSURE THE SECURITY OF
FULL LOGISTIC SUPPLY CHAINS

Shostak I., Rahimi Y., Danova M.
National Aerospace University “Kharkiv Aviation Institute”, Kharkiv, Ukraine

Issues related to ensuring the security of the full logistic supply chain of dried
fruit (DSP) functioning in Ukraine are considered. It is shown that the creation and
function of the DSP, compared to other supply chain management (SCM) class
systems, raises a number of specific problems caused by the complexity of the
interaction of raw material suppliers (fresh fruit), manufacturers of final products
(drying, packaging), storage terminals, distributors, 3PL and 4PL providers
(retailers). These problems are due to the fact that the interaction of participants in
business processes in the DSP generates a lot of material, financial and information
flows, as well as flows of services from sources of raw materials to the final
consumer. An important aspect of improving the performance of the DSP is the
development of methods and tools, and on their basis the applied information
technology to ensure the security of the DSP. To solve this problem, it was
proposed to use the IoT technology — Blockchain, to protect the telecommunication
channels connecting the circuit elements from unauthorized access. The method of
identification and authentication of digital objects of the DSP, which guarantee the
security of DSP elements and provide them with the necessary level of
confidentiality, is described.

The purpose of the report is to present an approach to ensuring the security of
digital objects in the DSP, presented in the form of IoT, based on a special
procedure involving the integrated use of certain software platforms within
Blockchain technologies.

It is shown that one of the main problems of applying IoT objects in the DSP
is to ensure their level of protection from unauthorized access. Describes the
algorithms for identifying IoT objects within the DSP and their authentication
procedures, followed by authorization of the user to provide him with access rights
to resources, using modern radio frequency identification technologies, BLE and
Blockchain.
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ABTOMATMU3ANIA PO3POBJEHHA TEXHOJIOI'TYHUX ITPOLECIB
BIIHOBJIEHHSI TAHKOBUX JIETAJIEN

bazentox B.M., Menbuuk H. /.
BilichKOBHIi IHCTHTYT TAHKOBUX BiliChK HalliOHaJbHOTO TEXHIYHOTO YHIBEPCUTETY
“XapKiBCbKHH MOMITEXHIYHUH IHCTUTYT”, XapKiB, YKpaiHa

KinbkicTh OCBOIOBAaHOI TEXHIKH JJIs KamiTaabHOro peMoHty BTP3 3HauHO
3pOCiIo, 1O TATHE 3a cO000 30UIBIIEHHsT 00’€MY PEMOHTHO-TEXHOJOTIYHOI JIOKY-
MEHTallii, a TAKOXK 1 PO3MIMPEHHS YHCEIBFHOCTI POOITHHKIB, 3aWHITUX OCBOEHHSIM
HOBOT 1 I IBUILIEHHSM SIKOCTI IIPOAYKIII 10 BUITYCKAETHCS.

AHariz iCHyrouOi CHCTEMHM aBTOMAaTH3allil NPOEKTYBaHHS TEXHOJOTTYHHX
TIPOLIECIB MiATBEPIHKYE HEOOXIAHICTH CUCTEMHOTO MiXOAY 10 PO3POOKH TEXHOIIO-
TYHHUX MPOLECIB HAa YNPOBA/HKEHHS aBTOMATH3allii MPOEKTYBaHHS TEXHOIOTIYHIX
mporieciB Ha 6a3i [IEOM.

[IportonytoThCSI OCOOMMBOCTI MIAXOMIB 70 MAaTeMaTHYHOI'O MOMIYIJIIOBAHHS
CTOCOBHO PO3B’s13yBaHOI 33/1a4i TEXHOJIOTIYHOTO POEKTYBAHHSI.

VY siKoCcTI MaTeMaTU4HOI MOJIEJi TEXHOJIOTIYHOTO ITPOEKTYBAaHHS BHCTYIAIOTh
BiJIHOIICHHS BiITOBITHOCTI MHOXXWUHH MOXKJIMBHX TIPUHIIAIIB TOOY/TOBH €IIEMEHTIB
CHCTEMH TEXHOJIOTIYHOI MiAroToBKH peMoHTHOro BupoOHunTBa (TTIPIT) MHOXMHI
B3a€MO3AICKHUX (YHKIIH, BAKOHYBAaHUX CHCTEMOIO, IO J1a€ MOXIIMBICTH Mare-
MaTu4gHO onucatd GyHKIi 3aaa4 cucremu TIIPIL, mocmimkyBaTH BiTHOIICHHS MiX
MHO)KUHAMHU (TEXHOJIOTTYHUMH 00’ €KTaMHM), IO MOPOPKYIOTh aHAITUYHI B3a€MO-
3B’3KM, JIOCTYITHI MaTeMaTW4YHOI iHTepmperanii, Mo y CBOIO Yepry, J03BOJSIE
nepeiTi 10 (hopMastizoBaHOI periamenTaii, HeoOXiJHOI PH aBTOMAaTH30BAHOMY
MIPOEKTYBaHHI TEXHOJIOT1YHOT IOKYMEHTAIIi.

Takum yrHOM, TOOYIOBaHa MPUHIMIIOBA CTPYKTYpa JIOTIYHOI CXEMH aBTOMa-
TU30BAaHOTO TPOCKTYBAHHS MPOIIECY PEMOHTY JETali JO3BOJIAE (POpMalizyBaTu
pI3HOMaHITHI eTany MPOEKTYBAaHHS 1 € TEOPETHYHOI0 OCHOBOIO aBTOMAaTH3allil
MIPOEKTHUX npoueayp [1-4].
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3ACTOCYBAHHA MATEMATHUYHOI'O AITAPATY
KJIACTEPHOT'O AHAJII3Y JIJISI KTACU®DIALII MMOIIKOI)KEHb
BPOHETAHKOBOI'O O35PPOEHHS TA BINCbKOBOI TEXHIKA
3A JOCBIIOM ITPOBEJEHHA OOC

Bacunenxo /I.B., Kosans 10.B.

BilichKkOBHIf IHCTUTYT TAHKOBUX BiliChK HalliOHaJIbHOrO TEXHIYHOT'O YHIBEPCUTETY
“XapkiBCbKHH MONITEXHIYHUH 1HCTUTYT”, XapKiB, YKpaiHa
[lep6akosa L.1O.

XapKiBChKUI NPUBATHUI HABYAJILHO-BUXOBHHI KOMIUIEKC
”Jline# Ipogecionan”, Xapkis, Ykpaina

Crienmika Bukopuctanas OBT odymoBitoe poboTy ix arperaris, sk paBH-
JI0, HA HECTAJIUX PEKUMaX, B yMOBaX 3HaYHMX BiOpamiiHMX 1 TUHAMIYHUX HaBaH-
TaXkKeHb, 10 MPUBOJE IO YHIKO/KEHb 1 IOPYLIEHHsI CIIPaBHOI'O CTaHy 00'€KTa.
OCHOBHOI0O NMPUYMHOIO YIIKO/PKEHHS MAIMH Y MPOLECi eKCIUTyaTallii CIyXHTh
TIOTIPILIEHHS] TEXHIYHOIO CTaHy KOHCTPYKTHBHHX €JIEMEHTIB, 1[0 XapaKTepU3yeTh-
csl 3MIHOIO TEOMETPHYHUX PO3MIpIB CIONYYEHHX JAeTajield, IOSBOI HaJMipHHX
3a3opiB [1, 2].

MeTtorw cTaTTi € JOCHIPKEHHS CTATHCTHYHUX JaHUX Ta KiacuQikalis mo-
IIKOJDKEHb OPOHETaHKOBOI'O 030pOEHHS Ta BifICHKOBOI TEXHIKM B iHTepecax OLIbII
€(QEeKTUBHOr0 MOAAIBIIOro peMoHTY nomkopkeHoi BTOT.

ABTOpamMH 3alpoIIOHOBaHA METOJMKA KJIACTEPHOrO aHaJi3y CTaTHCTHYHUX
nmannx nomkomkeHb BTOT 3a mocBimom mpoenerHs OOC 3a TOMOMOTOR iHTET-
PHpOBaHOI cMCTEMH aHami3y Ta ynpasiinag ganumu STATISTICA.

CraructnyHiii 00poOi Oynu migiaHi JaHi BUXOAY 3 Jlaly €JIEMEHTIB CHUCTe-
MU OXOJIOJDKEHHS JBUT'YHA, [TAJIMBHUX HACOCIB BHCOKOT'O THCKY, XOJOBOI YaCTUHU
Ta EJEMEHTIB TPAHCMICii, eNEeKTPOOOIaHAHHS Ta 3aco0iB 3B'SA3Ky Ta CHUCTEMU
YIIPaBIIiHHS BOTHEM.

Bynu peanizoBaHi Taki KJIACHYHI METOMU KJIACTEPHOTO aHANI3Y sK k- cepe-
HiX, IEpapXivHOI KJIacTepu3allii Ta JBOXBX0I0BOro 00’ eaHanHs [3-5].
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MATEMATHYHA MOJEJb PYXY KOJICHOI MAILIMHMU 1151
JOCIIIKEHHSA CUCTEMH INIIKAYKH ITOBITPSAM IIUH BTP-80

300HiH O.B., Ilerperxo M.O., Tpetsik A.B.
BilichKOBHIi IHCTHTYT TAHKOBUX BiliChK HalliOHaJbHOTO TEXHIYHOTO YHIBEPCUTETY
“XapKiBCbKHH MOMITEXHIYHUH IHCTUTYT”, XapKiB, YKpaiHa

[Mix wac pyxy BTP nignaerscst pisHUM 30BHIIIHIM BIUIMBaM, SIKi IParHyTh BU-
BECTH HMOro 31 CTaHy PiBHOBAarW, y pe3yibTaTi 4YOro BiH pOOHUTH 3MYIIEHI KOJIHMBA-
JIbHI PyXU SIK BEPTUKAIIBHI, TaK 1 KYTOBI — MO3/10BXHI i monepeuni. L{i konuBaHHs
TIPUBOAATH IO 3HIDKEHHS IIBUJIKOCTI MAIlIMHHU, 3aTPYIHSIOTH KEPYBaHHS Ta CIIO-
CTEpEXEHHS 3 MAIIMHU # MOTIpIIyIOTh €(DEKTHBHICTH BEJCHHS BOTHIO 3 OCHOBHOT'O
1 oroMixkHOTO 030poeHHs. [Ipn 3MiHI MiKponpodiiao AOPOTH, YMOB pPyXy Malllu-
uy, Bozii BTPy 3xilicHIoe BiampaitoBaHHsi BUOOPY MOBEPXHI penbedy i, BiANOBi-
JTHO, 3MIHIOE TUCK B IMHAX. 3MiHA THUCKY HE BiIOYBAETHCS MUTTEBO, a MOTPeOye
MIEBHOTO Yacy. Y Till e Jac, MexaHiK-BOJii TOBUHEH OILIHIThH BiJICTaHb A0 Micus
3MiHH penbedy Ta/abo yac, HeoOXimHIH /s 3MiHM THCKY [1].

MeTo10 cTaTTi pO3pOOSIEHHS ANTOPUTMY 3MIHM THCKY B IIMHAX, KU OU 3a-
OesreuyBaB Halie(eKTHBHIIIE TIEPETBOPEHHSI pPOOOTH Ta3zy B KIHETHYHY €HEpTiio
JIMHAMIYHOTO X0y aMOPTH3aTOpa NPOMOHYETHCSI CTBOPUTH IIISIXOM 3aCTOCYBAHHS
MaTeMaTu4yHOro MozeroBaHHs. [Ipu npsimoninHiiiHoMy pyci BTP mo mepeciueniii
MICIIEBOCTI ITOTOYHE TOJIOKEHHS 3B'S3aHOI CHCTEMH KOOPJIWHAT IIOAO PYXJIHUBOI
CHCTEMH KOODJMHAT BH3HAYA€THCS ABOMA y3araJlbHEHUMH KOOPIMHATAMH: TOJIO-
YKEHHSIM [IEHTpa Mac ITiJPECOPEHOI YaCTHHU KopItyca Z(t) 010 MOJI0KEHHS CTajol
piBHOBary, y sSIkoMy OOMJIBI CHCTEMH KOOPIHMHAT 30iraloThCs; KyTOBUM ITOJI0XKEH-
HSM 3B'sI3aHUX OCEeH miapecopeHoi yactuau kopmyca BTPa ¢(t) momo oceit pyxiu-
Boi cucreMH KoopAuHaT. J{Jisl cKiagaHHS piBHSHB O0YPEHOTo pyXy IiJpecopeHol
yactunu Kopiyca bTPa Bukopucrani piBHsHHA JlarpaHka B y3arajabHEHHUX KOOp-
nuHatax. II po3p’a30k 1ae aHATiITHUHY 3al€KHICTh BETMYUHU TMHAMIYHOTO XOLY
aMopTH3aTopa BiJ IIBHIKOCTI 3MiHM THCKY B HOBITPSIHIM CHUCTEMI, SIKa MOKJIa/IeHa
B OCHOBY QJITOPUTMY PEryJIIOBaHHS TUCKY MOBITps B mmHax BTP [2—4].
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BITPOBA/I)KEHHSI CUCTEM IHTET PUPOBAHOI
JIOTICTUYHOI NIITPUMKH )KUTTEBOT'O IUKJTY
3PA3KIB BPOHETAHKOBOI'O O35PO€HHS TA TEXHIKH

Makxkoron O.A., Mamenko C.I.
BilichKOBHIf IHCTHTYT TAHKOBUX BiliChK HalliOHaJIbHOTO TEXHIYHOT'O YHIBEPCUTETY
“XapKiBCbKHH MONITEXHIYHUH IHCTUTYT”, XapKiB, YKpaiHa

Hymuu €.A.
VYxpaiHCcbka iH)KeHepHO-TIeIaroriyaa akaaemis, Xapkis, YKpaina

s cydacHOro OpOHETaHKOBOTO O30pPOEHHS Ta BiMCHKOBOI TEXHIKH, IO 3a-
3BHYal Ma€ BEJIMKI TEPMiHH eKCIUTyaTallii, BATPATH, SIKi BUHHKAIOTh Ha €Tari eKc-
IUTyaTtarii Ta HeoOX1IHi JJIs MATPUMKHA HAJICKHOTO PiBHS 00€3aTHOCTI, HaliHHO-
cti Ta Oesnekn 3pa3zka BTOT, MOXyTh 3HAUYHO NEpEBHINYBaTH BUTpAT HAa HOTro
PO3pOOKY Ta BUTOTOBJICHHS 3 [1].

MeTtoro ctatTi € mocnipkeHHs nuisaxiB peanmizanii konnenuii CALS (anr.
Continuous Acquisition and Life cycle Support — Ge3nepepBHa iHdopmamniiina
MATPUMKA ITOCTaBOK Ta YXHTTEBOTO IIMKIY BHPOOY), JUIS YNPaBIiHHSA >KUTTEBUM
mukioM 3paska BTOT B cydacHux ymoBax. Takuil miaxix MOBHICTIO BiAIOBizae
BHMOraM MiKHApOAHUX CTaHIApTIB, peajizalis SKUX rapaHTye BUPOOHHITBO BH-
COKOSIKICHOT TTPOTYKITI1.

ABTOpamu 3po0IieHi BUCHOBKHM PO Te€, IO CTBOPEHHSI CUCTEMH 1HTETPHUPOBa-
HOI JIOTICTHYHOI MiATPUMKH XUTTEBOro MKy 3pazka BTOT na ocnoBi CALS -
KOHLIEIi JO3BOJNUTH BUPIIMIMTH Taki 3aBaaHHs ekcruryatauii BTOT: nminanyBanHs
Ta YIpaBJIiHHS MpolLEecaM TEXHIYHOTO 0OCIYrOBYBaHHS Ta PEMOHTY; aHalli3 JIOTi-
CTMYHOI MIATPUMKH; TUIAHYBaHHS Ta YIPAaBJIiHHSA IpOIecaMH MarepiabHO-
TEXHIYHOTO 3a0e3IeUeHHs] Ta 00CIYroBYBaHHS; 3a0e3neueHHss 0co00BOro CKiIamy
eKCILTyaTalliifHOl0, PEMOHTHOIO, 3BITHOIO 1 T.iH. JOKyMeHTali€o Ha 3pa3ok bTOT
[2, 3]
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MOJIEJIIOBAHHSI HEHAIIMHOI'O BY3JIA CEHCOPHOI
BE3/IPOTOBOI MEPEXI HEOJHOPIJTHOIO MEPEXEIO
MACOBOTI'O OBCJIYI'OBYBAHHSA

Makxoron O.A.
BilichKOBHIf IHCTHTYT TAHKOBUX BiliChK HalliOHaIEHOrO TEXHIYHOTO YHIBEPCUTETY
“XapKiBCbKHH MOMITEXHIYHUH IHCTUTYT”, XapKiB, YKpaiHa
JIe6inp €.B., [MTumumuyk 10.B., Tpousko JL.T., [Tnyrosa O.b.
BilicbkOBHIA THCTUTYT TeleKOMYHiKalii Ta iHpopmaTu3amii
imeni ['epoiB Kpyr, Kuis, Ykpaina

CroroaHi 6e31poToBi cencopHi Mepexi (BMC) Bu3HauMIM HOBHMIA Kitac po3-
MOJTIICHUX KOMYHIKAIIHHUX CHUCTEM, 3aCTOCYBaHHsI SKUX y BIHCBKOBIH cdepi m0-
LIBHO JUTS BU3HAUEHHS MiCHE3HAXO/NKEHHS PYXOMHUX IiJIeH, TepHTOpiaIbHOTrO
PO3IOBCIOKEHHS XiMiuHOI 30poi, Tomo. Cencophi By3iau bCM, sik npasuino, ¢pyH-
KIIOHYIOTh Yy HEJIPYKHbOMY Cepe/IoBHIII. BHACIIIOK po3psiny JKepes KUBIICHHS,
TIeperoBHEHHsI Oy(epy BTpaueHHX IMaKeTiB MOXXYTh BUHUKATH BUMKHEHHS BY3JIB
Mepexi. Tak, crae mpoOieMaTHYHUM CIIPOTHO3YBATH ITTOBEIIHKY MEPEXi MpH pi3-
HHUX peXHMax ii poOOTH Ta 3pOOHMTH OIHKY YHCIIa BTPAT, IO € HEOOXiTHUM JUIs
PO3YMiHHSI TOYHOCTI Ta JOCTOBIPHOCTI OOYHCIIEHB, SIKI POXOAATH B IIpOIIeci 300py
JIAaHUX JaTYNKaMH BY3JiB, Ta NPOTHIIT 3arpo3aM Ta aTakaMm.

CraTTs npHCcBSYEHA AKTYAJIBHHM IUTAHHSAM JIOCIIDKEHHS XapaKTEPUCTHK
BCM, anani3y ix BIacTHBOCTEH Ta pO3pOOIll METOJIB OIIIHKH OCHOBHHX XapaKTe-
PHUCTHK Ta BU3HAYCHHS IUIXIB IiJBHIIEHHS HaAIHHOCTI (QyHKIIOHYBaHHS BY3IIiB
[1-3]. MeTo10 cTaTTi € MOZIENIOBAHHS TIPOLIECIB, SIKi B1IOYBaIOTHCS y O€3JpOTOBUX
Mepexax, BCeOIYHOTrO ONMMCAHHS TX OCHOBHUX PEXHUMIB pOOOTH Ta aHANI3y ‘“‘BY3b-
Kux”’ MICIb 3a 1S T ABHINCHHS HaIHHOCTI (DYHKIIIOHYBAaHHS MEpPEKi Ta MiHIMi3a-
mii 3arpo3 iHdopmariitaoi 6e3nekun BCM. ]Iy JTOCATHEHHS IMMOCTaBICHOI METH
TIPOITOHYETHCSI MOZIETIOBAHHS HEHAIITHOTO By3Jla CEHCOPHOI MepeKi CETH HEOTHO-
PIZTHOIO MEPEKEI0 MAaCOBOTO OOCIYroBYBaHHSA. B SKOCTI 00’€KTYy IOCIIKCHHS
aBTOpaMU MPOIOHYETHCS BIIKPUTAa Mepeka MacoBOro 0OCITyroByBaHHS, sIKa CKJla-
JIA€TBCS 3 JIBOX CHCTEM MAacOBOI'O OOCIYroBYBaHHS 3 TphOMa KJIacaMH BHMOT.
AHamiTHyHa Ta IMITaIliiHI MOJEN HeHaaiiHoro By3iaa bCM, 0e31poToBoi CeH-
COPHOI MepexKi, po3po0ieHI aBTOpPaMH, JaIOTh 3MOT'Y OTPUMATH CTaI[lOHApHI Xa-
PaKTEpPUCTHUKH BY3J1a Ta MOBECTH iX MOPIBHAIBHUMA aHami3 [4].

Cnucoxk Jgiteparypu

1. Achatterjee A., andey M. Practical Applications Of Wireless Sensor Network Based
On Military. Environmental, Health And Home Applications: A Survey International
Journal of Scientific & Engineering Research. Vol. 5, Issue 1, 2014, pp. 1043 — 1050.

2. Subramanian M., Network Management: Principles and Practice, 2012, 726 p.

3. Kyuyk I'. A. MeTo mapaMeTpHUUYeCcKOro YIpaBJICHUs Mepeaadeidi JaHHBIX JIIS MO-
J(UKaMY TPAaHCIIOPTHBIX IPOTOKONIOB OecripoBoHbIx cereit / LA, Kyayk, A.C. Moxam-
Man, A.A. Koanenko // Cucremu o0po0ku iHpopmartii. — 2011. — Ne 8(98). — C. 211-218.

4. Hoorn M. Algorithms and Approximations for Queueing Systems., PhD thesis,
Vrije Universiteit te Amsterdam, Mathematical Center, Amsterdam, 1990.

58



Cy4acHi Hanpsimu po3BUTKY iHOPMaLiNHO-KOMYHIKaLiiHUX TEXHONOTri Ta 3acobiB ynpasriHHA

3ACTOCYBAHHS TEOPII IT'PA®IB /IS ONTUMI3AIIII POBOTH
CUCTEMMU BITHOBJIEHHA BTOT 3A TIPUHIIUITAMU
OYHKIIOHAJIBHOI'O PO3IIOALITY OBCATY
I IEPEJIIKY POBIT

Maxkoron O.A., Cepriyxos O.B., baokin }0.B., Kaninin 1.B., Mockanenko B.1.
BilichKkOBHIf IHCTUTYT TAHKOBUX BiliChK HalliOHaJIbHOrO TEXHIYHOT'O YHIBEPCUTETY
“XapkiBCbKHH MONITEXHIYHUH 1HCTUTYT”, XapKiB, YKpaiHa

[Nomanus nporecy ¢yHKIIOHYyBaHHS cucTeMu BigHoBieHHS BTOT sk meperti-
Ky 1ofiiii Ta poOiT Aa€ 3MOry KOMILIEKCHO BiJIOOpa3uTH HOTO CYTHICTh Ta B3a€EMO-
3B’3KM MK OKpEMUMH 3axX0aMH; MOoOyayBaTu MepexeBHi rpadik BiJHOBIECHHS
BTOT mnigpo3ninis, sKi BAKOHYIOTh 3aBJaHHS 33 MPU3HAYEHHSM; IpOaHai3yBaTh
KPUTHUYHHHN IUIIX rpadiky. Ontumizanis MepeskeBoro rpadiky BigHoBieHHs BTOT
3a TPUHIMNAME (QYHKIIIOHAIHEHOT'O PO3MOUTY 00CATY 1 Mepesiky pooiT Mixk ere-
MEHTaMH CHUCTEMH J[a€ MOXKIIMBICTh 3pOOMTH BUCHOBKH, PO JOLIIBHICTE PEMOHTY
TEXHIKHM Ha MICIPIX BUXOY i3 Jlagy a0 Ha IyHKTaxX 300py IMOMIKOPKEHUX OOHOBUX
MallliH, BUXOASYM 13 HaMEHIIOro 4acy, SIKMA BUTpavyaeThcs HA €BaKyallilo Io-
mkomkeHoro bTOT; TicHa B3aemonisi Ta y3roukeHHs poOiT ycix cui i 3aco0iB
TEXHIYHOTO 3a0e3Me4YeHHs; BUKOHAHHS PEMOHTY arperaTHuM meroaoM [1-5].

VY BiANMOBITHOCTI 3 IIMMHU NPUHIUIAMH HPOIOHYETHCS TO0YI0Ba CTPYKTYPH
cHi 1 3aco0iB, IO 3AIHCHIOIOTH BiJHOBJICHHSI 030pO€HHS 1 BIHCHKOBOI TEXHIKH y
nonboBUX ymoBax. OCHOBHY yBary HpONOHYETbCS MPUAUINTH BiJHOBJIECHHIO
BTOT, o Buiinumn 3 Jajy, Ha MicIsX BUXOMy. PO3IIIsSHYTO, sIKi CydacHi TaHKH Ta
IHIII THITA OPOHETAaHKOBOI TEXHIKH JIOLIJTHHO BUKOPUCTOBYBATH B SIKOCTI 0a3u Juist
PEMOHTHO-E€BAKYAI[IfHUX CHJI 1 3acO0IB Ui 3a0€3MEUCHHS BHCOKOI YKMBYYOCTI 1
pyXOMOCTi 3ac00iB eBakyallii i peMOHTY, OCOOJHMBO Y JIaHKax pPOTa-0aTajbiOH-
Opwurasa, siKi Ipako0Th MM/l BINIMBOM BOTHEBUX 3aC00IB MPOTHUBHHUKA.
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BUKOPUCTAHHA MATEMATHUYHOT' O AITAPATY JOCJIIJUKEHHS
OINEPAIIA JIJIsI OGTPYHTYBAHHS ITPOITIO3UIIIN OO
BJIOCKOHAJIEHHA CTPYKTYPHU IOCTIMHUX TA MOJbOBUX
IAPKIB BPOHETAHKOBOI'O O35POE€HHSI TA BIMCHKOBOI
TEXHIKH B CYUHACHHUX YMOBAX

Mociitayk M.B., Makyxa /I.M., Icakos O.B.
BilichKOBHIf IHCTUTYT TAHKOBUX BiiChK HalliOHaJIbHOTO TEXHIYHOTO YHIBEPCUTETY
“XapKiBCbKHH MOMITEXHIYHUH IHCTUTYT”, XapKiB, YKpaiHa

[TinBumieHHst e(heKTUBHOCTI BUKOPHUCTAHHS OpPOHETAHKOBOTO O30pOEHHS Ta
BIfICEKOBOI TEXHIKH € BaXXJIUBOIO BiIChKOBO-TEXHIYHOIO 3a/aucto. B 11 BupinieHHi
BEJIMKY POJIb Bi/irpae 3HWKEHHS BUTPAT Ha MiATPUMAaHHS Ipane3aaTHOCTI 3pa3KiB
TEXHIKH, BCeOiUHE MiJBUINEHHS IX TOTOBHOCTI 0 BUKOPUCTAHHS 3a IpPH3HAYEH-
HSIM.

VY nonoBifi npoaHaizoBaHi BUMOTH JI0 NMApKiB BIHCHKOBHX YAacTHH 3 ypaxy-
BaHHAM Cy4acHHX BHUMOT 10 3a0e3ledeHHs 30epiraHHs, TEXHIYHOrO OOCIyroBy-
BaHHS, TIOTOYHOTO PEMOHTY Ta NMPHUBEIEHHS y TOTOBHICTh O BUKOPHUCTAaHHS Opo-
HETAaHKOBOT'O 030pO€HHS Ta BIHCHKOBOI TEXHIKH 3a Mpu3HaueHHsM [ 1, 2].

Jlis cuHTE3y ONTHUMAaJbHOI CTPYKTYPU MapKy Ta BU3HAUEHHS TOIOJOTii po3-
MIIIEHHsI OCHOBHHX HOr0 MapKy MPOIOHYETHCS MaTeMaTHYHA MOJIENb Mapka, Gop-
MaJji30BaHa SK ‘3a/laya KOMiBOspKepa” 3 TOMAJIBINUM 3BEJACHHIM ii IO 3amadi Ji-
HilfHOr'O IpOrpaMyBaHHsL.

[Ticnst mpoBenenHs onTuMizamii minboBoi GyHKIIT 32 KpUTEpieM yacy, OTpH-
MaHa MaTpHIs BiJICTAaHEH MiX elleMEHTaMH MapKy, sika 3abe3rneuye paiioHabHe
po3TalryBaHHs TEXHIKH, 3aC00iB TEXHIYHOTO OOCIYrOBYBaHHS Ta PEMOHTY 3 3a-
Oe3neueHHsIM OoioBoi rotoBHOCTI [3-7].
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BUKOPUCTAHHSA HOBITHUX IH®OPMAIIMHUX
TEXHOJIOT'TH JIJ151 HOKPAIIIEHHSI IOKA3HUKIB EOEKTUBHOCTI
3ACTOCYBAHHS BPOHETEXHIKHA TA OPTAHIBAIIII
JIOTICTUYHOI'O 3ABE3IEYEHHSA BIMCHK (CHJT)

Cepnyxor O.B., Makoron O.A., baokin }0.B., Kinimos O.I1., [Tickyn C.B.
BilichKkOBHIf IHCTUTYT TAHKOBUX BiliChK HalliOHaJIbHOrO TEXHIYHOT'O YHIBEPCUTETY
“XapKiBCbKHH MOMITEXHIYHUH IHCTUTYT”, XapKiB, YKpaiHa

[ndopmaniliny mATPUMKY BIHCHKOBHX 4YacTWH (IAPO3IUIIB, EKiMaxiB)
30poitanx Cwin YkpaiHu mpu BeJcHHI OOMOBHX il MOKHA BBa)KATH OJHHUM i3
MIEPCIIEKTUBHUX IUISAXIB ITOKPAIEHHS! MOKa3HHUKIB e(pEeKTUBHOCTI 3aCTOCYBaHHS
OpOHETEXHIKH B CyJaCHUX yMOBaX.

VY onoBifi pO3TISIAIOTECS NUTSIXHM MiABUIIEHHS e()eKTHBHOCTI 3aCTOCyBaH-
HSl PEMOHTHO-BiTHOBMOBaIbHUX opraHiB (PBO) Ta skocti opranizamii jorictud-
HOro 3a0e3NevYeHHs] TaHKOBHX (MeXaHi30BaHMX) MiJPO3ALTIB (YaCTHH) 32 PaxyHOK
BuKopucTaHHs OoproBux iH(popmaniiianx cucreM (BIC) kmacy “Command and
Control” (ranpukinan, Hermes-C2), siki MOXXyTh OyTH BCTaHOBJIEHI Oe3110CepeTHHO
Ha 3pa3kax OpoHerexHiku [1, 2].

IMokazano, mo BIC, sxa inTerpyeThes 13 3acobamu 3B’s13Kky Aselsan ta Harris,
eQeKTUBHA He TIJIbKH Ul BUPILIEHHS 3aBJaHb YNPABIiHHS TaKTHYHOTO PiBHSI —
nepenady popMai3oBaHUX KOMaH/ Ta JIOHECEHb 3 (PYHKILISIMU ITiATBEPKEHHS, a 1
Ta 3aBJaHb JIOTICTUYHOTO 3a0e3redeHHss — OOMiH iH(OpMalli€er0 TEXHIYHUH CTaH
3pa3Ka TEXHIKH i CTaH HOro eKiIaxxy, po HasBHICT OOEKOMIUIEKTY 200 IaiuBa.

Amnani3z wiei iHdopmanii A0301MUTH MPOBECTH OLIHIOBAHHS MOXXJIMBOCTEH
PBO, BuOip KpuTepito OLiHKK TEXHOJOTIYHOI €PEKTUBHOCTI CIIOCOOIB BiIHOBIICH-
Hs1 OBT; nporHo3yBaHHs 00CATIB 3aBJaHb, 110 MOKIagaTuMyThes Ha PBO mix yac
omepairii (0oifoBUX [Iiti) Ta OOTPYHTYBaHHS JIOTiCTUYHOTO 3a0e3MeUeHHS BilICHKO-
BO-TEXHIYHUM MaitHOM [3—6].
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BUKOPUCTAHHS TUHAMIYHHUX HEMPOMEPEXEBUX
MOJEJIEA OJ1S1 BUBHAYEHHA MICHEIIOJIOKEHHSA
PYXOMHUX TPAHCIIOPTHUX 3ACOBIB

Anp PaBamex Jleiit Axmen Mycrada, 3amopoxers H.O., 3anopoxers O.B.
XapKiBChKHUI HalliOHAJILHUN YHIBEPCUTET pa/lioeNeKTPOHIKY, XapKiB, YKpaiHa

Cucrema Io3MI[IOHYBaHHS 3aJII3HUYHUX TPAHCIIOPTHHUX 3ac00iB Ta il BapiaHTH
BiJTHOCHTBCS 10 00JIacTi opraHizarii i ypaBJliHHS pyXOM Ha 3aJIi3HUIAX Ta MOXeE
OyTH BHKOpHCTaHa JUIsi TOYHOTO BH3HAUCHHS MICIIE3HAXOKEHHS 00 €KTIB pyxo-
MOr0 cKJaay 3ajii3Hull. KoMIuiekcHnit MOHITOPHUHT 3aCHOBaHMM Ha 3aCTOCYBaHHI
CYNyTHUKOBHUX pasmioHaBiramiiaux cucreM [JIOHACC/GPS. [ns po3s's3aHHS
BXTUBHUX TPUKIAJAHUX 3a/1a4 3a0e3rnedeHHs: Oe3neKu pyxy, MOHITOPUHTY CTaHy
iHOPACTPYKTYpH, YNpaBIiHHA MEPEBE3CHHSIMHU 1 JIOTICTHYHUMHU OlepalisMu Ha
3aJII3HUYHOMY TPAHCIOPTI BEJIMKE 3HAYEHHS! Ma€ TOYHICTh BUMIPIOBAHHS MPOCTO-
POBO-4aCOBUX KOOPJMHAT PYXOMHX 3aJli3HMYHMUX TPAHCIOPTHUX 3aco0iB. IlinBu-
IIEHHS TOYHOCTI BHMIPIOBaHb IMX MapaMeTpiB MoTpedye BUKOPHCTaHHS OUIbII
e(QEeKTUBHUX aJTOPUTMIB 0OPOOKH BUMiproBabHOI iH(popMallii. OJHNUM 3 TiAXoiB
JI0 BUpIIIEHHS 1€l MpoOJieMH € BUKOPUCTAaHHS AWMHAMIYHHUX MoJieield Ha 0a3i mTy-
YHUX HEUPOHHUX Mepex [1, 2], ki BiAPI3HAIOTHCS CTIMKICTh 10 BIUTUBY 30BHIIIHIX
(haKTOpiB Ta 3MATHICTIO 0 y3araJlbHEHHS, 1110 JI03BOJIsIE BUKOHYBATH BUMIpPIOBAHHS
B YMOBaX HEIOBHOI iH(popMallii mpo BEKTOp cTaHy 00’ €KTa.

Mertor momoBini € moOymoBa MaTeMaTHYHUX MOjeIeH Ha 0a3i JUHAMIYHUX
HEWPOHHUX MEpPEeX, BUKOPUCTAHHS SIKMX JI03BOJIUTH IiJIBUIIUTH TOUYHICTH BUMIpIO-
BaHb MICIIEIIOJIOKEHHS PyXOMOT'0 3aJliI3HUYHOI'O TPAHCIIOPTY.

B nmomoBizi mpomnoHyeThest Al BUPILIEHHS 3a/1a4di BUMIPIOBAaHHS MiCIETIONO-
KEHHsI 00’€KTIB pyXOMOr0 CKJIajay 3alli3HHUIll BUKOPHCTOBYBAaTH HEJiHIHHY AWHA-
MiYHY MOZeNb Ha 0a3i TPUIIApOBOrO MEPCENTPOHA, JAOTIOBHEHOTO JIiHISIMH 3aTpH-
MOK BXimHux curHaiiB [3]. IlepeBaramMu 3ampOnoOHOBAHOrO MiJXOAY € iHBapiaHT-
HICTHh HEHpOMEepe)XeBOi MOJENi JI0 BUIY HEJIHIHHOTrO MEpEeTBOPEHHS Ta MOXKIIHU-
BIiCTh CHMHTE3yBaTH TaKy CHCTEMY 4epe3 HaBUaHHs Ha OOMEKeHid BHOIpII JaHHX.
Pe3ysnbpraTi KOMIT FOTEPHOT'O MOJENIOBAHHS MiATBEPPKYIOThH IIpane3faTHICTh 3a-
MIPOITOHOBAHOI MOJIEN, IO BiAKPHBA€E HMIMPOKI MOXIIMBOCTI JUISI CTBOPEHHS Ha il
OCHOBI HTEJIEKTYaJIbHUX BUMiPIOBAIEHUX CUCTEM.
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MOJEJII YITPABJITHHA TPOEKTAMMU PO3BUTKY
JIOTICTUYHOI TPAHCIIOPTHOI CUCTEMH

Aptiox P.B.
HepxaBHe mianmpueMcTBo "XapKiBChKUI HAYKOBO-AOCIITHUIA IHCTHTYT
TEXHOJOTi1 MamMrHOOyIyBaHHA", XapKiB, YKpaina

Marneesa 10.A.
Hanionanbhuii aepokocMiunmid yHiBepeutet iMeHi M.€. JKykoBcbkoro
«XapKiBCbKUH aBialliifHuUiA THCTUTYT», XapKiB, YKpaiHa

Po3rnsiiatoTeest MUTAHHS YIPaBIiHHS IPOEKTAaMU PO3BUTKY JIOTICTHYHOI CHC-
TEMH B TPAHCIOPTHIM iH(pacTpykTypi. OCHOBHHUMH €lI€eMEHTaMH JIOTiCTUYHOI
tpaHctoptHOi cucteMu (JITC) e: 3aMoBHMKM TpaHcnopTHHX nocayr (R), BupoOHuui
ciryx6u (P), cmyx0Owm, 3axisHi B pyci BaHTaXiB BiJ| Miclli BUDOOHHUIITBA JI0 MiCIS
criokuBaHHs (Z), siKi TOAUIAIOTHCS Ha BIIACHI CIy»KOU (Z’) 1 CTOpOHHI OpraHizarii
(Z2”), cnoxusua mepexa (C). Bei ckianoBi moB'si3aHi MPSMUMHE 1 3BOPOTHUMH Mate-
pilaJbHUMHU TOTOKaMH 1 BITHOCMHAMM Yy BUIVISL iHQOpPMAIiHHUX TOTOKIB, TOOTO
rpadiyHO JaHIIOT ITOCTaYaHbh MOXe OYTH IPECTaBICHO SIK MEPEXY S , BepIIMHAMH
sikoi € enementH (R, P, Z, C), a 3B's13kH (i,j) Mi>k HUIMH BiIIIOBIJAIOTh MaTepiaIbHIM i
iHdopMariiianm motokam. Otxe, Take moganHs JITC BimoOpakae KOXKHY OKpEeMy
orepariito B 00poOIji BaHTaXKiB 1 JOCTaBIl KiHIEBOTO MPOIYKTY, MOYMHAIOYH Bif
MOCTAYAJILHUKIB, 110 BHUPOOJISIOTH Martepiajd Uil IOCTadajbHUKa KOHKPETHOT'O
T ATIPHEMCTBA, 1, 3aKiHUYIOUH Horo crioxknBadaMu. [Ipy BUKOHaHHI IPOEKTIB pO3BU-
1Ky JITC criyt BpaxoByBaTH MEXaHi3MH B3a€EMOIII MK yciMa eJleMEHTaMH JIOTiCTHY-
HOTO JIaHItora. B TpaHcropTHiN iHQpacTpyKTypi BaXKJIMBOIO € JJMHAMIYHICTH 1 HEBU-
3HAYeHICTh (hakTopiB JorictnuHux mpoueci. JITC, mo BigHOCHTBCS A0 KIlacy opra-
HizamiiHO-TexHiyHMX cucteM (OTC) € miecnpsMOBaHO, ITYYHOK, aKTUBHOIO
cucremoro. CywacHoro TeHneHiliero B ynpasiiadi OTC € mpoakTHBHE yIpaBTiHHSL.
JIist IpuiAHATTS YIIPaBIiHCHKUX PIllICHh BUKOPUCTOBYIOTHCS 1HTEICKTYaIbHI 1H(Op-
MaliiiHi TEXHOJIOTI1, 32 JOIMTOMOT'OI0 SIKUX MOyKHa nepeaoayat nmoseainky OTC. Ipu
ILOMY BUKOPHCTOBYIOThCS (hOpPMaTi3oBaHi MOJIEINI aHalli3y PO3BUTKY CHTYAIliil 3
ypaxyBaHHSIM SIK ITOTOYHMX IAHHX, TaK 1 HAaKOIMMYEHHX paHime. PoOuThes aHaimi3
MOXJIMBUX PH3MKIB Ta IOMWIOK, IUIAHYBaHHS KOPHI'YBaJbHHMX BIUTHBIB. Kpim me-
pendadeHHs 3aCTOCOBYETHCSI TAKOXK NMPOAKTHBHUN KOHTPOIIb, METa SIKOTO - BUSIBJICH-
Hs BiJXWIeHb Tenepinraporo crany JITC Bix nmporaozosanoro. Ha ocHOBI pe3ynbTa-
TiB MPOAKTHBHOTO KOHTPOJIIO PUHMAIOTHCS YIIPABIIHCHKI pillIeHHs, CIIPSIMOBaHI Ha
3anobiranas HecripusimuBoro po3sutky JITC. B pesynbrari BHpilIeHO 3aBIaHHS:
BM3HAYEHHSI KUJIbKICHOTO 1 SIKICHOTO CKJIaJly XapaKTepHCTHK IPOCTOPY CTaHiB, y
SIKOMY PEaJli3yeThCsl YIIPaBIIiHHS; BU3HAYEHHS MOTOYHOIO Ta 3aBJaHHS Oa)kaHOTO
cTaHy 00'€KTa YIIPaBIiHHS B [IbOMY POCTOPi; POPMyBaHHS KEPYIHOYOTO BILTHBY.
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AHAJII3 EOEKTUBHOCTI TH®OKOMYHIKAIIMHAX MEPEX
JJIA IPUUHATTSA CTPATEI'TYHUX PHIEHD PO3BUTKY

Maneesa O.B.

Hanionanbhuii aepokocMiunmid yHiBepeutet iMeHi M.€. JKykoBcbkoro
«XapKiBCbKUH aBiallifHUIA THCTUTYT», XapKiB, YKpaiHa
Kocenko B.B.

JlepxaBHe mianpueMcTBo "XapKiBCbKUI HAyKOBO-JOCIIAHUI IHCTUTYT
TeXHOJOri1 MamuHOOyIyBaHHA", XapKiB, YKpaina

B poGori posrmnsigaloTbcss NMHUTaHHS aHali3y e€()eKTHMBHOCTI KOMIT IOTEPHUX
Mepexax 3 IOMVISAY NPUHHATTS pilieHb i ITOJaNbIIOro po3BUTKY. [locuieHHs
KOHKypeHIii B cdepi iHPOKOMYHIKAIIll OCTAaHHIM Y4acoM NPHBOIUTH JI0 IPOIECIB
3MUTTS a00 TIOTVIMHAHHS MEPEeX OIepaTopiB TENEKOMYHIKAIllii I yTpUMaHHS
puHKOBHX mepeBar. CrioctepiraeTbCs TEHICHIISI 3pOCTaHHSI HOBUX BHUJIB ITOCIYT.
Le y cBoto uepry o0yMoBIIIO€ 3pocTaHHs Tpadiky Mepexi, 3MiHH HOTrO CTPYKTYpH
[1]. Ans npuiiHATTS €EKTUBHHUX PILIEHb IO YMPABIIHHIO MEPEXEI0 MPOBOASTHCS
TaKi JOCIIUKEHHS: aHalli3 KUIBKOCTI a0OHEHTIB Ta MPOTHO3YBaHHS i1 3MiHM, aHAII3
criaty abo 3pOCTaHHsI JOSUTBHOCTI KITIEHTIB 10 KOMIIaHi1 (orepartopa), aHaii3 epeKTH-
BHOCTI 3aCTOCYBaHHSI HOBHUX ITOCIYT, aHaji3 MOXXJIHMBOCTI JOJaBaHHsS HOBUX Ha-
NIPSIMKIB 3B’S3KYy, aHali3 e(eKTHBHOCTI (YyHKI[IOHYBaHHS MEPEXi Ta BH3HAUYEHHS
HeoOXiMHOCTI MoAM(IKaLii T CTPYKTYypH 1 3aJTydeHHs JOAATKOBUX 1HBECTHIIN JUIst
MoJIepHi3alii 0013 HaHHS.

Bkazani pimenHst GpopMyIOTbCsl 3TiJHO 3 TIPUHHATOIO CTPATETI€I0 PO3BHUTKY
KoMItaHii. Po3risaaroTecs HaCTYIHI cTpaTterii po3BUTKY: CTpAaTErist 3pOCTaHHs, 110
BKJIIOYA€E CTpaTerii KOHIeHTpallii, iHTerpamnii Ta auBepcudikarii; crpaTerist cradi-
Ji3anii BKJIIOYA€ MacoBiCTh MOCIYT, IPUITMHEHHs IHBECTYBAHHS Ta PEIHXHUHIPUHT
(TIepenpoeKTyBaHHs); CTPATETisl CKOPOUESHHS BKIIIOYA€ MPUITMHEHHS 1HBECTYBaHHS,
3IIUTTS Ta TOTJIMHAHHS, PECTPYKTYpH3aIlito, 0aHKpyTCTBO a0o JikBimaIito. BusHa-
YEHO HENIHIMHY 3aJIeKHICTh 3pocTaHHs e(peKTHBHOCTI (DYHKIIOHYBaHHS MeEpexKi
Bix i aGcomoTHOTO pO3Mipy. Ile OOYMOBICHO THM, IO AKTHBHICTH aOOHCHTIB
BIUIMBAE Ha BHPOOHHWYI pE3YNIBTATH OMNEPATOPIB TEIEKOMYHIKallii, aie icHye i
3BOPOTHHH BIUTUB:

— 3B'S30K a00 KOMYHIKaTUBHHMH acleKT CIPHAIOTh e(hEeKTHBHOMY OOMiHY
iH(OpMaIi€l0 Ta PO3BUTKY MEpEKi KOHTAKTIB;

— iHdopMaIliiiHe HATIOBHCHHS BUCTYIIA€ JIOMATKOBUM BHIOM T'€HEparlii IiH-
HOCTI MepeXi B yMOBaxX MOXKJIMBOCTI ITOIIMPEHHS Ta arperaii KOHTEHTY;

— OpeH]I MiBUIIYE JIOSUTLHICTD CIIOXKHMBAYA.
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Nipcekuisn 4.3. IHbopmauinHi TexHonorii y LMBINbHIN 6e3newi

JAAHAMIYHA MOJEJIb PO3IIOBCIO’KEHHA ATMOC®EPHUX
3ABPYJIHEHD HA BA3I PE3YJIbTATIB EKOMOHITOPIHI'Y

Anamenko M1
YMaHChKHH HalllOHAJIBLHUI YHIBEPCUTET CaIiBHUIITBA, Y MaHb, YKpaiHa
XapkiBchKHUii HanlioHabHUH yHIBepcuTeT iMeHi B. H. Kapasina, Xapkis, Ykpaina

Hapmodan E.A.
XapkiBchbKa Jiep)kaBHa akaaeMist (hi3ndHOl KynbTypH, XapkiB, YKpaina

3 PO3BUTKOM MNPOMHCIIOBOCTI IPUCKOPEHHUMHU TEMIIaMHU BiOyBaeThCs 3a-
OpyIHEHHS aTMOC(epH Ta iHIUX cdep, 0 BUCTYIAE OJHUM 3 TOJIOBHUX YHHHUKIB
301IbIIEHHS 3aXBOPIOBAHb [2].

Haitmmeuame 3a0pymnHEHHS pO3MOBCIOUKYIOThCS depe3 atMmochepy. Tomy
aTMoc(epHHI MOHITOPHHT € HAaHKpaIluM MOoINepeHKyBadeM eKOJIOTIYHNX HaJ3BH-
yaiiHuxX curyauiil. L{iit mpoGiemu i mpucBsYeHa JOMOBI/Ib.

MeToro fonoBiai € moOyaoBa MaTeMaTHYHUX MOJENEH, sIKi TO3BOJIATH, Bpa-
XOBYIOUI JIaHi, OTpUMaHi NP MOHITOPHHTY, OLIHIOBATH 3MiHHU Y CTaHi atMocdep-
HOT'O MOBITpPsI Ta HA/IaBaTH PEKOMEHIAII] 1010 HOTO ITOKpAIeHHSI.

I'pynoro nociigHukiB Oyiia BUBYEHA TUHAMIKA 3MIiHH SKOCTI TOBITPSI Y IIAXT-
HUX perioHax [1, 3, 4] 3a HU3KOI0 MOHITOPUHTH pi3HMX pokiB. Ha 6a3i orpumanux
pe3yabTaTiB Oyiy pO3pOOJICHI HATIPSIMU JJIsT MAHOYTHBOTO JTOCITI JKCHHS
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JOCJII>KEHHSA TPOBJIEM BUMIPIOBAHHSI TEMITEPATYP
Y METAJIYPITi

Kypceka T.M., Omiitank O.JL
HanionanbHuii yHIBEpCHTET IUBUILHOTO 3aXHUCTY YKpainu, XapkiB, YKpaina

Meranyprist € oaHiero 3 0a30BUX raimy3edl MpoMHCIOBOCTI YKpainu. Otpu-
MaHHs POAYKIi BUCOKOI SIKOCTI mepeadayvae 3ade3rnedeHHs HeoOXiJHOTO TeMIie-
paTypHOro peKMMY Ha BCiX eTarax, MOYMHAIOYH 3 BUIUIABKH YaBYHY 10 TEPMOOO-
pobku. CydacHi MeTalypriiiHi medi SBJSFOTh COOOK0 CKJIaJIHI BUCOKOIPOYKTUBHI
arperati  Oe3mepepBHOI  Ta  MEPIOAWYHOI  Jii, OCHAIICHI KOHTPOJIBHO-
BHMIpIOBAIEHOIO anapaTyporo. OCHOBHI METaNypTiiiHi MPOLECH XapaKTepH3yIOTh-
Csl BUCOKMMH TEMITepaTypaMH, MOXEeX0- Ta BHOYXOHEOEe3NeuHiCTh, arpeCUBHUMHU
cepeIoBUIAMH, IO 3HAYHO YCKJIQJHIOE aBTOMATHYHHN KOHTPOJb 1 YIpPaBIiHHS
OCHOBHMMH napamerpami [1, 2].

3 ooy Ha Te, IO TeruIo(i3udHi XapaKTepUCTHKNA METATYPTiHHHIX IPOIECiB
(TTaBNIeHHSI, IEMEHTAIli1, OKHUCIICHHS, BITHOBJICHHS 1 T.J1.) HE MOXYTb OyTH TIpej-
CTaBJIeH! JIOKAJLHUMHU BHMIipaMu, BUHUKA€ HEOOXIJHICTh 3aCTOCYBaHHS HOBHX
KOHTPOJIbHO-BUMIPIOBAJIBHUX TNpWIafiB. B naHuii yac icHye 0e3iiu HaOIMKEHUX
MaTeMaTH4YHUX MOJIEJIeH, sIKi OMUCYIOTh TeIuI0(i3UYHI MPOIECH il 4ac MPOEKTY-
BaHHA 1 eKcIuryartamii Metanypriiiunx nedeid. OqHaK, po3poOKH ePEKTUBHHUX TeIl-
JIOBUX PEXHMMIB (TEIUIOreHepalii 1 TeruIooOMiHy), CIPSIMOBAaHUX Ha OTPUMaHHS
MIPOIYKIIii BUCOKOI SIKOCTI 1 €pEeKTUBHOI'O BUKOPUCTaHHS €HEPTii, € aKTyaJIbHUMHU B
JTaHUH Jac.

MeTo10 10TI0BiAi € BU3HAUEHHSI OCHOBHHX IIEPEIIKO]] Ta IX aHaJli3, 3 SKUMH 3
SIKUMH JIOBOJIUTHCSI CTHKATHCS TPU KOHTPOJI TEeMIlepaTypHHX BHMIpIOBaHb Ta:
3HAYHA TPOTSHKHICTH 30H KOHTPOJIIO; 3MiHHA CTYIIHb YOPHOTH METay; BiJICYT-
HICTH Oe3rocepesIHbOro KOHTAKTY JaTdvka 3 00'€KTOM BHMiproBaHHs; (oHOBe
BUIIPOMIHIOBAaHHS KJIaJIKH, HAarpiBayiB; HasBHICTh IPOMIKHOTO CEpE/IOBHUINA; BH-
MIPOMIHIOBAJIbHA 3/IATHICTH METATy.

B nomoBini HaBomATHCS pe3yibTATH aHAi3y Ta 3alpPONAHOBAHUA KOMILIEKC
TEXHIYHUX 3ac00iB KOHTPOJIS TEMIEPaTypH, SIKUH BKIIOYAE CUCTEMY KOHTaKTHUX
Ta 0E3KOHTAKTHUX METO/IB BUMIPIOBaHHS TEMIIEPATYPH.
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HEOBXIJTHICTh MMOBIPHOCTI 3HUKEHHSI HC
TEXHOTEHHOI'O XAPAKTEPY

Hecrepenko C.B.
XapKiBChKUI HalliOHAJILHUH YHIBEPCUTET MiCHKOT'O IOCIO/IapCTBA
imeni O. M. bekeroBa, XapkiB, Ykpaina

ITpuckopeHHs TeMITiB 3pOCTaHHA MacIITadiB TocHoAapyoi AisIbHOCTI, a Ta-
KOXX KIUJTBKOCTI BEJIMKUX BHUPOOHHYMX KOMIUIEKCIB, KOHIICHTpAIll Ha HUX 00JaI-
HaHHS 1 YCTAHOBOK BEJIMKOI ITOTYXXHOCTI, BUKOPUCTAHHS Y BUPOOHUITBI BEIHKOI
KUTBKOCTI TIOTSHINIHHO HEOE3MEYHUX PEUOBHH IMOCTIHHO 30UIBIIYE BipOTiAHICTH
BUHHMKHEHHS TEXHOT'€HHUX aBapiii [1, 2].

Mertor momoBini € HEOOXiTHICT peatizallii 3HIKCHHS HMOBIPHOCTI HeOEe3-
TIeK BiJl aBapiii 1 katactpod Ha BUPOOHMIITBI 1 TPAHCHIOPTI.

BinbmricTs i3 HaJ3BUYAHHUX CUTYaIlii MalOTh MiCIIEBHH Ta 00'€KTOBHI Xapa-
KTep.

Ha curyarii 3aransHOIEp>KaBHOTO piBHS Npumnanae oim3pko 1 %, a perioHa-
JLHOTO - 4 % BiJI 3aTaIBHOT KIJTBKOCTI aBapiid.

VYxpaiHchke 3aKOHOAABCTBO BH3HAYA€: «HAI3BUYAiHA CUTYallis» — 00CTaHO-
BKa Ha OKPEMiil TEpHUTOpii YU CyO €KTi TOCMOJApIOBaHHSA Ha Hill a00 BOTHOMY
00’€KTI, sIKa XapaKTepH3yEThCS MOPYLIEHHSIM HOPMaJIbHUX YMOB JKHUTTEISUITBHOCTI
HacCeJIeHHs, CIIPUYMHEHa KaTtacTpo(dolo, aBapi€ro, MOKEXKEI0, CTUXIHHUM JHXOM,
eIiJIeMI€I0, €M300Ti€l0, em(IiTOTIEI0, 3aCTOCYBAaHHIM 3aC00iB ypaxkeHHs a0o iH-
100 HeOEe3MEeYHOI0 MOJi€l0, M0 MpH3Bena (MOXKE MPU3BECTH) 10 BUHHWKHEHHS
3arpo3u JKUTTIO a00 3/I0pPOB’I0 HACEIICHHS, BEJIMKOI KIIBKOCTI 3aruOiuX i mocrpa-
KIAINX, 3aBJaHHS 3HAYHUX MarTepiaibHUX 30UTKIB, @ TaKOX J0 HEMOXIIUBOCTI
MIPOYKMBAHHS HACEJICHHS Ha Takii TepuTopii uM 00’ €KTi, MPOBAPKEHHS Ha Hil ToC-
MOJIAPCHKOTL JisTBHOCTI» [3].

B nomoBini HaBOASATHCS MOJAIIBIN BUCHOBKH IOJI0 YIOCKOHAJIEHHS JI03B1JIb-
HOI CHCTEMH MOBHMHHO 3/IHCHIOBATHCh Ha OCHOBI KOMIPOMICY CHPOIIEHHS OTpH-
MaHHs JI03BOJIB 1 MATPUMKH BHCOKOT'O PiBHSI BUMOT Oe3mekH [4].

TakuM 4MHOM 3aCTOCYBaHHS JO3BUIBHOI CUCTEMH € BRYKJIMBHM YHHHUKOM Yy
crpaBi i3 3HW)KEHHS! IMOBIPHOCTI BUHUKHEHHS Ha/I3BUYaliHUX CUTYallill TEXHOTEH-
HOT'0 TTOXO/KEHHS Ha BUPOOHUIITBI, 3aIT00ITaHHIO aBapii i katacTpod.
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PO3POBKA MéTEl\_{[ATI/I‘-IHOi_QCHOBI/I HOHNEPE/I’KEHHSA
HAJBBUYAUHOI CUTYANII HA ITOJIII'OHI TBEPIUX
HNOBYTOBHUX BIAXOAIB 3 TEXHOJIOTTYHUM YCTATKYBAHHAM

Pamxesuu H.B.
HanionanbHuii yHIBEpCUTET UBUILHOTO 3aXHUCTy YKpainu, XapkiB, YKpaina

[Monironn TBepmux mobOyroBux BiaxoaiB (TIIB) 3 TexHOJOriYHMM ycTaTKy-
BaHHSM CTAaHOBJIATH OJHO3HAYHY HEeOE3NeKy BUHUKHEHHS HaA3BHYAHUX CHTYaIlil
(HC) [1]. Hebe3meunumu (hakTopamu € 3CyB Mac BiJXO[iB, BUOyX Oiora3y Ha Tex-
HOJIOTIYHOMY ycTaTKyBaHHI. OCHOBHMMHU HACIiJKaMU BIUIMBY HEOE3MEK € KiJb-
KiCTh 3aruOinX, MOCTPAXKAAINX, OCIO 3 IMOPYIIEHHSM YMOB JKUTTEIISUTBHOCTI [2].
HenocratHe yuiisbHEeHHs, HaJMipHa KiJIbKICTh BOJIOTM abO BHCOKI TeMIIepaTypu
MacHBY BiJIXOJIB 3HIDKYIOTh CTIMKICTh CXHMJIIB MAacWBY BiJXOJiB Ta CIPHYMHSIOTH
BuHukHeHHs HC.

3 omIsAay Ha Cy9acHi HayKOBi JOCII/DKEHHS, IO HATIPABJICHI Ha BCTAHOBIICH-
HS1 3aKOHOMIpHOCTEW MEXaHIKH MacHBY BiJIXOMiB, OTPHMaHHS MaKCUMAaIBHOI KiJIb-
KOCTi METaHy y CKJIaJli 0iorasy, iCHye HEBHpIIlICHA YaCTHHA 3a0€3IICYCHHS I[UB1Ib-
HOI O€3IeKn — BiJICYTHICTh aZieKBaTHOI MeTOMUKH nonepepkeHHss HC Ha momiroHi
TIIB 3 TEXHOJOTIYHMM YCTAaTKyBaHHSM 3 YpaxyBaHHSIM BiJITOBITHHX JOCSTHEHb
iH(pOPMAIIfHUX TEXHOJOTIH Ta IX MaTEeMaTHYHOT'O HAITOBHEHHSI.

MerTor momoBiai € po3poOUTH MaTEMaTUYHY MOJIENb , sIKA JIO3BOJISE TOIIe-
peIuTH Ha/J3BHYAliHI CHTYallii Ha MOJIroHI TBEpANUX MOOYTOBHX BiIXOMIB 3 TEXHO-
JIOTIYHUAM YCTaTKyBaHHSIM.

B nmonoBini HaBoaWThCS po3poliieHa MaTeMaTHYHA MOJAENb IONEpEKEHHS
Ha/I3BUYaifHOI CHTYyalii Ha MOJIrOHI TBEPAUX MOOYTOBHX BiAXOAIB 3 TEXHOJIOIIY-
HHUM YCTaTKyBaHHSIM Yy CKJIaJli IBOX PiBHSHB 3B 513Ky, a caMe PiBHSHHS, K€ OIHCYE
KUTBKICTh 3aTHOJIUX 0Ci0 BHACIIOK HAI3BUYANHOI CHTYaIlii, PIBHSIHHS, SIKE OMUCYE
YMOBH iCHYBaHHS PillleHb OKPEMHUX 3a/1a4 OI[IHKM yYMOB BU3HA4YEHHs MIIJILHOCTI,
BOJIOT'OCTi, TEMIIEpaTypH MacuBY BiJXO/iB, Ta BiIIOBIIHMNX I'PAHUYHUX YMOB OITH-
Cy KUTBKOCTI TOCTpa)JaJIuX Ta KiJIbKOCTi OCi0 3 MOpPYIIEHHSIM YMOB YKHTTEMisIb-
HOCTI BHACIIJIOK HaI3BHYAIHOT CHUTYyAIlil.

HaBezneHi naHHI MOKa3yOTh, 110 3aX0IU MONEPEHKEHHS PO3BUTKY HACIIi/IKIB
HeOe3Mnekn 3 00’€KTOBOrO PiBHA Ha OUIBII BHCOKHI 0a3ylOThCs Ha PErylOBaHHI
YMOB CTaHy MacHBY BiJIXOJliB, MOHITOPHHTY Oiorasy.
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V3AT'AJTBHEHA CTPYKTYPA IHOOPMAIIIMHOI'O 3ABE3NEYEHHS
CUCTEM MOHITOPUHI'Y JOBKIJJIA

Besconnnit B.JL.
XapKiBCHKUH HAI[IOHAIEHUA EKOHOMIYHUHN YHIBEPCUTET
imeni C. Kysnens, Xapkis, Ykpaina

MOHITOPHHT JTOBKIUISA 3IMCHIOETECS 3 METOIO 30HMpaHHs, 00poOKHU, 30epe-
JKEHHsI, aHaJli3y, HaJaHHs iH(opManii Mpo cTaH JOBKIUIS, MPOTHO3YBaHHS 3MiHU
00CTaHOBKH, PO3pOOKH HAayKOBO OOIPYHTOBAHMX PEKOMEHJIAUIN ISl MPUAHATTS
YIPaBIIHCHKUAX PINIeHb IS 3a0€3MEUCHHST €KOJOTIUHOI Oe3mmekn HaceieHHs. [lpu
BHKOHAHHI JIOCTi/XKeHb 0YyJI0 po3rIsiHyTO icHyroui Ha TenepimHii yac CYB/] (cuc-
TEMH YIpaBJIiHHS 0a3aMu TaHWX), TIEpeBary Ta HeJOJMIKH KOXKHOI 3 HUX. B pe3yinb-
TaTi IOCHi/PKeHb iH(popMalliiiHe 3a0e3MeueHH s IPOITOHYETHCS Oy yBaTH y BUIIISI
iepapxiuHOi cucTeMM pensuiiianx 6a3 ganux. Ha mepriomy piBHI CTBOPIOIOTHCS
6a3u aHuX, 00 BMIMIYIOTh NEpBUHHY (0a30BY) iH(pOpMAIlio, sIKa PO3IOIIISETHCS
Ha CTaTHCTHYHY, KapTorpadiuHy, METOANYHY Ta JOBiIKOBY. J{pyruii piBeHb CTBO-
PIOIOTH 0a3u JaHWX 3 iHPOpMAIi€ro, sika POPMYETHCSI HA OCHOBI 0a3 TaHHX MEPIIO-
TO piBHSI, ajeé BUKOPUCTOBYETHCS SIK MMOYATKOBA ISl PO3B’SI3aHHSI BU3HAYECHUX 3a-
nad. Tperiii piBeHb CTBOPIOIOTH 0a3u JaHUX 3 MPOMIKHOIO iH(pOpMAIIi€lo, SKi MO-
KYTb 30epiraTuch Ha HeBeIUKUN TepMiH. UeTBepTuii piBeHb CTBOPIOE iH(hOopMaris
III0 CTAHOBHUTH PE3YNIBTATH PO3B’A3aHHS LIIBOBUX 3a7a4d i BUKOPUCTOBYETHCS LIS
o OopMIICHHST BUXITHUX JJOKYMCHTIB.

Mertorw podoTH € o0y 0Ba CTPYKTYpH iH(POpMAIiHOrO 3a0e3meueHHs MO-
HITOPUHT'Y HABKOJIMIIHLOT'O CEPEOBUIIA, KA IOBUHHA OyTH Bijy3epkajeHa y 0asi
JIaHWX, 110 BMilIye iH(opMarito npo Bci J0BITHUKK (06a3M JaHWX MEPIIOro i Apy-
roro piBHiB). B mporieci mpoBeneHUX MOCTiKEHb OYI0 3aIPOIIOHOBAHO OPIE€HTOB-
HY CHCTEMY 0a30BHX JIOBITHHKIB, sIKa MMOOYAOBaHa y BiAMOBITHOCTI 10 aJMiHICTpa-
TUBHOI MiANOPsIKOBaHOCTI TepuTopiil. [Tpu npoMy nependayaeTbcsi BAKOPUCTAHHS
JIOBITHUKIB JBOX THIIIB — MPOCTHX Ta CKIaJHUX. [IpocTi MOBimHWKU — 1ie 0Oasu
JIaHUX, CTPYKTYpa i BMICT SIKMX 33/Ia€ThCsI TIpH (hopMyBaHHI iHpopMamiiHoro 0io-
Ky KopuctyBadeM. CKiajHi JOBIIHUKH — 1€ 0a3u JaHHX, CTPYKTypa SKHX MOXeE
CTBOPIOBATHCh HAa OCHOBI MPOCTHX JIOBIIHHKIB, 00 BMICT OTPUMYETHCS LUISIXOM
00pOOKHM BMICTY BiANOBIAHUX MPOCTUX JOBIAHUKIB 32 BU3HAYEHUM aJITOPUTMOM.
Jlns ycix 6a30BUX JIOBIIHHKIB PO3pOOJIEHO THUIOBY CTPYKTYPY BiINOBiIHMX 0a3
nannx. OmHaK, ClliJi MaTH Ha yBasi, IO K CKiIaj] 0a30BUX JOBIIHUKIB, TaK 1 CTPYK-
Typa KO)KHOTI'O 3 HUX MOXYTh OYTH BiJpeAaroBasi B IpoIeci po3poOKn MaTeMaTH-
YHOT0 3a0€3IIeUeHHS CHCTEM MOHITOPHHTY JOBKIJIIS.
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OBI'PYHTYBAHHSA ITPONO3UIIIN
IOJ0 BUKOPUCTAHHSA BE3IIJIOTHUX
HNPOTUMIHHUX MOJAYJIbHUX CUCTEM
Y IPOILIECI PO3MIHYBAHHI BOJJHUX AKBTOPI YKPATHU

Comnosiios L.I., Crpinerns B.M.
HanionanbHuii yHIBEpCUTET IUBUILHOTO 3aXHUCTY YKpainu, XapkiB, YKpaina

ITix wac OoioBHMX il Ta Mmicisl iX 3aBEPIICHHS, a TAKOXK B MPOIIECI TPOBE-
nerns Oneparii O6’eqnannx CHI TOCTPO MOCTAE MPoOIeMa 3HEIIKOPKECHHSI BHOY-
XOHEOE3MEeUHUX MpEeIMETIB, M0 OYynM 3alWIIeHi CTOpOHAMH KOH(QIIIKTYy B 30HI
3iTkHeHHs. L{i Goenmpunacu CTaHOBIATH 3arpo3y SIK JJIsl MEPHOI'O HACEJIEHHS IHX
TEPUTOPIH, TakK i /IS BIHCHKOBUX (OpMyBaHb. TpajuIiiiiHi METOM BUSBIICHHS MiH
Ta OOenmpuUMaciB, MO HE PO3iPBAIKCS, TOTPEOYIOTh 3HAYHUX BUTPAT YACy HA JIOKA-
JI3aliro Ta 3HemKomKeHHs [1].

JIy1s IpUCKOpEHHSI I[bOT0 MPOLECY AOLIJIBHAM € BUKOPHCTaHHS O€3ITiIoT-
HUX NPOTUMIHHUX MOAYJIBHHX cHcTeM [2].

Mertoto 10MOBili € pO3pOOJICHHS! TEOPETUUHUX 1 MPAKTHYHUX OCHOB BUKO-
pucTaHHS OE3MiJOTHUX MPOTHMIHHMX MOJIYJIBHUX CHCTEM Ta BIPOBADKEHHS iX
3aCTOCYBaHHS y MOBCSAKICHHIN misutbHOCTI migposainamu JJCHC Ykpaiau. B no-
MOBiJIi HABENICHO JICTANBHUI aHai3 0araToiaboBOi OC3MIIIOTHOI CHCTEMHU Kepy-
BaHHS YOBHAMHM Ta OCOOJIMBOCTI O€3MIJIOTHUX MPOTUMIHHHX MOIYJIBHHX CHCTEM.
PosrmsinaroTees 1X XapaKTEepUCTHKH, OCOOIMBOCTI OY/lOBH Ta INepeBard BHUKOPHC-
TaHHS.

OxpeMo Bi/3HAYEHO, 1110 MPOrpaMHe 3a0e3MeUeHHs TOBUHHO HE TUIBKH 3a-
0e3IeynTy IJIaHyBaHHS Ta OLIHKY €(pEeKTHBHOCTI 3aYMCTKH/TJIYLIIHHS Ha IMOTEH-
LIHUX MIHHUX TOJISIX, aJle i TecTyBaHHS Jiarna3oHy OTpUMaHHUX JaHUX, IPOBOIH-
TH TIEPBUHHUI aHalli3 Ta oAby 00pOOKY B cUCTEMI 300py JTaHHX.

BusHaueHO CKJ1a/IoBi NMOKAa3HUKIB €()EKTHBHOIO BUKOPUCTAHHS KOMILIEKCY
MIPOTUMIHHHUX CHCTEM IIiJ] Yac MOIIYKY, 3HEIIKO/DKEHHS Ta 3HUIIEHHSI BUOyXOHeOe-
3MIEYHHX MPEIMETIB Pi3HOTO0 NPU3HAYEHHSI.

BinsHauena HeoOXiAHICTH CTBOpEHHS JOCIHiAHOI OE3MiJIOTHOI CHCTEMH Ta
MOXIJIUBICTB 11 MJIOTHOTO BUITPOOYBaHHS B ABapiiHO-psATYBaJIbHOMY 3aroHi I oso-
BHoro ynpasininasg JJCHC Ykpainn y XepcoHcbkiii obiacTi.

Cnucoxk Jgiteparypu

1. ITociOHUK 3 BHKOPHCTAHHS MIXHAPOIHUX CTAaHAAPTIB MPOTHMIHHOI JIiSUTBHOCTI
(MCIIM) (IMAS) 01.10 [dpyre Bumanns 1 ciuas 2003 p. Ilonpaska 8, gepsens 2013 p.
http://www.mineactionstandards.org/

2.CydacHi  BilicbkOBi  poborm: OoifoBi  cmcremu  MaiiOyrasoro.  URL:
https://militaryarms.ru/voennaya-texnika/boevye-mashiny/voennye-boevye-roboty/
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METOJUKA 3ACBO€HHA JIIOJJUHOIO ITPABUJI
PAIIIOHAJILHOI EKCILTY ATAIIII 3ACOBIB
IHAUBIAYAJBHOI'O BPOHE3AXUCTY

KgitkoBcrkwmii 10.B.
TOB «XapKiBChbKHii eIeKTpO-MalIMHOOYNiBHHH 3aBO/», XapKiB, YKpaiHa

[Tpn eproHomiuHOMY aHaji3i TpyHOBOi abo CIyKOOBOI IisTIBHOCTI 3acodu
poauBigyansHOro pone 3axucty (3163) po3risgaroTecs sSIK caMoOCTiliHa 4acTH-

Ha «MallMHW» y CUCTeMi «roanHa-MamuHay. 31b3 0e3yMOBHO BIUTMBAIOTH Ha
B3a€MOIIIO0 JIIO/IMHY Ta MAIIMHU 1 B Till YM iHIIIH Mipi 3MIHIOIOTH YMOBH TPY/IOBOI
a00 CITy>k00BOI AisUTEHOCTI. BOHU MOBHICTIO 400 YaCTKOBO YCYBAalOTh MEBHI HeOE3-
TIeYHi Ta HeraTuBHi (hakTopu 3 OOKy MallMHHU Ta CEpeOBHINA, aje B TOH Ke 4ac
MOXYTb IEBHOIO MipOIO 3aBaKaTH JIFOIMHI, YTPYIHIOBATH HOTO MisLIBHICTB [1].

Buxopucranns 3163 Moxxe OyTH 1MOB’si3aHUM 13 BiJYYTTSIM MEBHOTO JIMCKOM-
¢opry. baraTo mozel cipuiMaloTh X BUKOPUCTAHHS SIK MEPEIIKOY Y CIYKOOBiH
TUSsUTBHOCTI a00 TIMBKHM SIK JTOJATKOBE HAaBaHTa)XXCHHS Ha opradizMm. Lle B meprry
yepry Oyne xapaktepHuMm s Takux 3IB3, mo cnpoekToBaHi 0e3 ypaxyBaHHS
OioMexaHIYHUX BJIACTUBOCTEH Ta €ProOHOMIYHHMX XapaKTEPHCTHK JIIOJICHKOTO Tija,
HESIKICHO BUTOTOBJICHI, 200 MTOTaHO 1HIUBIAyaJbHO TigirHaHi [2].

MeToro 1omoBiai € po3risi npoOieMu CKIIaJHOCTI 3aCBOEHHS PABUII parLlio-
HanbHOI ekcrutyaTanii 3163, a Takok BUKJIaJIeHHS! METOAMKY TaKOI'0 3aCBOEHHS.

B nmomoBifi HABOAATHCS METOMUYHI PEKOMEHIAIIIT IIIO/I0 OPTaHi3aIlii 3aCBOEH-
Hs BilickkoBocTyx00BIsIMH 31B3, 1m0 BKIIIOYaOTh B ceOe: HasBHICTH CHEiabHO
PO3pO0IEHUX IHCTPYKILIH, 1€ TOBUHHI OYTH BijoOpakeHi He TUTBKH 3arajbHi Ipa-
BMJIa EKCIUTyaTallil, ajleé TaKoX 1 MOCHIJOBHICTh MiJATOHKH, OpraHizamis ¢pizndHol
iJITOTOBKU BiCHKOBOCITY>KOOBIIIB 200 CITIBPOOITHHUKIB CHJIOBHX CTPYKTYp 3 ypa-
XyBaHHSIM HeoOXigHocTi BukopucraHHsi 3IB3, mpoBemeHHsS 3aHTH i3 BUBYEHHS
ycrpoto 3paskiB 31B3, mo Hapasi mepeOyBaroTh y eKCIUTyaTallii, TPeHyBaHHS y iX
IiJTOHIII, OJIITaHHI Ta 3HIMAHHI, HAOYHOI JIEMOHCTpAIlii X 3aXHCHHUX BJIaCTHUBOC-
Tel.

Cnucoxk Jgiteparypu

1. KsitkoBepkuit }0.B. Opramnizamist ¢i3ndHOI MiATOTOBKH BifICHKOBOCITYKOOBIIB 3
ypaxyBaHHSIM HEOOXIJHOCTI BHKOpUCTaHHs OpoHexwietry. VIII Bceykpaincoka Haykogo-
npakmuyHa KoH@epenyis «Axmyanvui numauHs 3a6e3neuents cysrc6060001080i JisibHO-
cmi BIUCHKOBUX (POPMYBAHbL MA NPABOOXOPOHHUX opeaHisy. 30ipHUK Te3 aomoBimei. X.,
HAHI'Y, 2019 p. C. 97-98.

2. KsitkoBcekuii [0.B. 3acBoeHHs 3ac00iB iH/IMBIIyaJBHOTO POHE 3aXHCTy SIK
€JIEMEHT iX eproHOMIYHOTO OIUHIOBAHHSA. Jleg’sima Midwcey3i6coka HAYKOBO-NPAKMUUHA
KOHGhepenyis « AKmyanvHi numaHHs opeanizayii ma ynpaeiinHs OLLIbHICII0 NIONPUEMCE Y
cyuachux ymogax eocnooaprosannsy. 30ipHUK Te3 momosinmeit. X., HAHI'Y, 2019 p.
C. 87-89.
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NOMYK HOBUX PINIEHBb TP BUBHAYEHHI METOY
TOHKOJIMUCTOBOI'O ITAMITYBAHHSA

Cauenko M.®., X Koerobprox J[.A.
XapKiBCHKUH HAI[IOHAIEHUA EKOHOMIYHUHN YHIBEPCHUTET
imeni Cemena Kysnerns, Xapkis, Ykpaina

[Momyk epekTHBHUX METOAIB iHTEHCH(]IKALlii TEXHOIOTIYHUX MPOLECIB BUTO-
TOBJICHHSI IITAMITYBaHHSIM TOHKOCTIHHUX BHPOOIB BETUKHX rabapUTiB YCKIIaJIHIO-
€THCS Yepe3 NPoOJIeMH MiIBUILEHHS SIKOCTI 1 TOYHOCTI, 1[0 BUHUKAIOTH MEPEBAYKHO
4yepe3 BiJICYTHICTh METO/IIB MONEPEKEHHS BTPATH TUIACTUYHOI CTIMKOCTI — IOSIBU
HETPUIYCTUMUX 32 BEJIMYMHOIO TodpiB a00 OYXTHH HA TIOBEPXHI JIeTaeH, a TAKOX
JIOKAJIIGHUM CTOHIIEHHSIM CTIHOK.

MeTor0 n0moBiai € po3poOka iHTENEKTyaIbHUX METO/IB MOIIYKY IPUHOMIB
iHTeHcH(IKalil [MTaMITyBaHHI-BUTSKKH, (POPMOBKH BEJMKOTaOapUTHHUX TOHKO-
CTIHHHMX BHPOOIB, 1[0 HE 3aBX/1U e(DEeKTHBHI, TIEpI 3a BCE, 3 TEXHIKO-EKOHOMIYHUX
MipKyBaHb (BiICYTHICTb a00 (hi3nuHHI 3HOC HasBHOrO OOJIaJHAHHS, BUCOKA Bap-
TICTb HOBOT'0 200 BENMKI €KCIUTyaTalliiiHi BUTPaTu IPH PEMOHTI, 30epiranHi i T. 11.)
[1-3].

B nonoBiai HaBOAATHCS pe3yNbTaTH PO3pOOKH IMiTAaLITHUX Mozeneil BUpoOiB
TUITYy 00OJIOHOK. 3 BUKOPUCTAHHSM TaKMX MOJEJIeH MOXKIIMBE 3MEHIIEHHS BUTpAT
Yyacy Ha NMPOEKTYBaHHS BapiaHTIB BUI'OTOBJICHHS TEXHOJOTTYHO CKJIaJHUX TOHKO-
CTIHHUX BHPOOIB, a TAKOXX BUOOPY HEOOXITHOTO OCHAIICHHS. B iMiTariiftHuX Moe-
75X OOOJIOHOK ypaxoBaHI MOXKJIMBI BapiaHTH pPO3MillleHHs To(piB Ha MOBEPXHI
HamiBpaOpUKaTiB Ta MOXIMBI  pIllEHHS JUIS KepyBaHHA  HAIpYXKEHO-
neopMOBaHMM CTaHOM 3aroTOBOK Ta HarliB(padpukatiB. CTBOpeHI MoJeNi 103BO-
JISIFOTh BU3HAYMTH PAalliOHANBHI CXEMH BHI'OTOBJICHHS TOHKOCTIHHMX JieTajned Be-
JIMKHX TabaputiB, giamerpom Oinbmt 0,5 - 1 M, MeTogamMu Ge31pPecoBOro MTAMITY-
BaHHS 3 BUKOPUCTAHHSAM POOOTH30BaHUX TEXHOJIOTTYHUX KOMILIECKCIB.

Po3pobneni iHpopMamniiHi MOMENT YIpaBIiHHS SKICTIO SK 3arOTOBOK, TaK 1
HamiB(aOpHUKaTiB 3 ypaxyBaHHAM KPHUTEpiiB SKOCTI Ta MiHIMi3alii KaIliTaIbHUX
BUTpaT. 3TiHO PO3POOJICHUMH aJITOPUTMAMU JAOCATAETHCS MOXKIIMBICTh BUZHAUYNUTH
0COOIMBOCTI (POPMOYTBOPECHHS BUPOOIB THUITY O0OJIOHOK.

Cnucoxk Jgiteparypu
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BJIOCKOHAJIEHHA CUCTEMU BE3NNEYHOCTI ITPAIII
BOPOITHOMEJIBHOI'O BUPOBHHUIITBA

Hopownin €.B.
XapKiBCHKUH HAI[IOHAIEHUA €KOHOMIYHUHN YHIBEPCHUTET
imeni Cemena Kysnerns, Xapkis, Ykpaina
Bonnapenko C.B.
HarrionaneHa akanemis HartionansHoi rBapii Ykpainu, XapkiB, Ykpaina

Po3BuTOK OOpOIIHOMENBHOI MPOMHUCIOBOCTI € HaWBaXJIMBILIOI JIAHKOIO Y
PO3BUTKY TeXHIKH. PO3BUTOK TEXHIKH OOpOIIHOMEIHFHOIO BUPOOHHIITBA CYIPOBO-
JOKyBaBcsl OaraTbMa BUJAQTHUMH BIAKPUTTSIMHU Yy cdepi MeXaHiKH, sSKi CIPUSIIA
BHMHAXO/y 3HAYHOI YaCTHHH Pi3HOMAaHITHUX MallVH.

BopomHoMonbHe BUPOOHHUIITBO Ha CHOTOJHI € ONHIEI0 3 caMuX Hebe3mney-
HUX BUPOOHMIITB. [liJ[BUIIIEHA 3aNMJICHICTH CAMOTO BUPOOHUIITBA MOXE YTBOPIO-
BaTH 3 MOBITPSIM BUOYXOHEOE3Me4Hi aepo30JibHI CyMillli, II0 B MEBHHX YMOBax
MOX€ TPHBECTH 10 BHOYXY Ta CHPUYMHHUTH HIKOAY HE TiJIbKH HABKOJIUIIHHOMY
CepeIOBUINY, a i mpalliBHUKaM BUpOoOHUITBA. OKpiM YCHOTO CKa3aHOTo, Ha JIFOICH
OKa3yIOThb BIUIMB HeOe3MeyHi Ta MIKI[UIMBI YMHHUKH TEXHOJIOTIYHOTO IpOIecy,
TIOB’SI32HOT0 3 MO/IPIOHEHHSIM 3€pHA Ta MEPETBOPEHHSIM HOro B OOPOIIHO.

Buxonsauu 3 1b0ro, BAOCKOHAJICHHSI CHCTEM 3aXHCTY JIIOAWHHU B TIPOIIECi BU-
POOHUIITBA € aKTYaJILHOIO 33Jauero.

MeTo10 nonoBiai € BU3HAUEHHS HEOE3NEYHHMX Ta LIKI/UIMBUX YMHHUKIB Ha
pobounx Micusx, BIAXHMICHHS iX BiJ IiIOYMX HOPMATHBHHUX JOKYMEHTIB 3 ITUTaHb
OXOpPOHH TIpalli Ta po3poOKa 3axX0jiB, MO J03BOJATH BJOCKOHAJIUTH 3aXOIH 3 3a-
OesrneueHHs1 O€3NMEYHUX YyMOB POOOTH Ta CTBOPEHHS YMOB Ipalli, sIKi 3a0e3nedyarsb
MIpaliBHUKAaM YHUKHYTH Npo(deciifHIX 3aXBOPIOBAHb.

B noroBini HaBOAATHCS pe3yNbTaTH JOCTIKEHb TapaMeTpiB poOOUNX MicCIb
TIPY BUPOOHHIITBI OOPOIIHA Ha YCIX JTUISHKaX TEXHOJIOTII.

B pesynbTati HOCHiPKEHh BCTAHOBJICHI BiJIXWJICHHS BiJ| JIFOYMX HOPMATHUB-
HUX JOKYMEHTIB 3 IMTaHb OXOPOHU mpai [1], Bu3HaueHi HeOe3neyHi Ta MIKiIIuBi
(axTopH, 1MOB’A3aHi 3 BUpOOHMITBOM. Ha pi3HMX eramax TexHOsOril nepepoOKu
3epHa Ha JIIoZIeH BILIMBAIOTh: ITiJBHIIEHI TEMIIepaTypa, IIyM, 3alHIEHICTh ITOBITpS,
€JICKTPOMATHITHI TOJS Pi3HOI IHTEHCHBHOCTI TOIIO. P0o3pobieHi 3axoau, mo Jo-
3BOJISIIOTH TIPUBECTH YMOBH IIpaii y BiJIOBIAHICTE 3 BUMOraMH HOPMAaTHBHO-
TEXHIYHHUX JIOKYMEHTIB.

Cnucoxk Jgiteparypu
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ACTUALITY OF CREATING INFORMATION AND
COMMUNICATIVE TECHNOLOGY OF QR CODING
WITH THE PURPOSE OF OPTIMIZATION
OF IMPLEMENTATION OF EMERGENCY DISEASES, WORKSHOPS

Strelets V., Shevchenko O., Shevchenko R.
National University of Civil Defence of Ukraine, Kharkiv, Ukraine

The analysis of the state of technogenic and natural safety in Ukraine in recent
years [1, 2] shows that there is an increase in the number of emergencies (NAs)
and fires, both in Ukraine as a whole and directly in the area of urban structure. For
example, 47 092 fires were registered in cities and towns, which is 59.9% of the
total number of fires. The share of fires in cities exceeds the national average in
Dnipropetrovsk, Donetsk, Kharkiv, Zaporizhia, Luhansk and Odessa regions.

In 2019, 886 people were killed in fires in cities and towns, which is 23 more
than in 2018. An increase in the number of people killed in fires in cities and towns
has been reported in 13 oblasts and the city of Kyiv. Equally difficult is the
situation in cities and towns and other areas of technogenic safety. Reducing the
level of safety and reducing the life expectancy of life-sustaining facilities as a
result of the operation of structures, structures, equipment and engineering
networks that operate on the brink of exhaustion of their resources and pose a
potential risk to the lives and activities of people requiring a series of preventative
measures, and on the other development of modern tools (changes in conceptual
approaches, methods of application and methods of action) to combat emergencies
and fires in urban space.

The latter should organically resolve the ambiguous situation, which is
conditioned by the existing contradiction between the rapid development of
information technology capabilities, on the one hand, and outdated approaches
(concept) regarding the organization of information support for the operations of
emergency and rescue units, on the other [3].
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MOJEJIb TPOTHO3YBAHHA ITOKA3HUKIB KUCHEBOI'O PEXKUMY
IOBEPXHEBOI'O JI’KEPEJIA

ITonomapenko P.B.
HanionanbHuii yHIBEpCHTET IUBUILHOTO 3aXHUCTY YKpainu, XapkiB, YKpaina
sy JL.
CyMchKuii aepxaBHUH yHiBepcuTeT, M. CymH, YKpaina
Tpetssixos O.B.
XapkiBchbKa JiepkaBHa akaneMist (hi3n4HOl KylbTypH, M. XapKiB, YKpaiHa

BesnepepBHa [isUTbHICTH JIIOJAWHU TOCTIHHO MPU3BOAMTH JIO MOTipIICHHS
SIKOCTi BOJTH 1 €KOJIOTIYHOTO PEXKUMY PiYKOBOTO CTOKY. [IUTaHHS OXOPOHH BOAHUX
OaceiiHiB PiYOK, a OCOOJMBO IX pAIliOHATBHOTO BUKOPUCTAHHS — II€ HAWOLIBII
aKTyaJlbHe ITUTaHHS ChOTOJIEHHs, 110 Oe3rocepeIHbO NOB’ I3aHe 3 37J0pOB'IM Hallii
B IILJIOMY.

[TpoGnema, MoB’si3aHa 3 OLIHKOIO SIKOCTI BOAM B pEajbHOMY Yaci Mae rep-
moueprose 3HaueHHs. CUCTEMHUI aHaJi3 CydacHOI'0 eKOJIOTIYHOI0 CTaHy OaceliHy
JlHinpa Ta oprasizamii ynpaBiiHHS OXOPOHOIO i BHKOPHUCTAHHSM HOI'O BOJHHUX
pecypciB Jae 3MOT'y OKPECIUTH KOJIO HAMOLIBI aKTyaJbHUX MPOOJIeM, sIKi IMOTpe-
OyroTh po3B'si3anHs [1].

MeTor0 I0NOBiNi € BU3HAYCHHS aJICKBATHOCTI MATEMAaTHYHOI MOJENI Mpo-
THO3YBaHHS MOKa3HUKIB KHCHEBOTO PEXKUMY B yMOBax OaceliHy JlHinmpa Ha OCHOBI
knacuaHoi Mogeni Crpitepa-®@erca, NUIIXOM HPOBENEHHS PETPOCIIEKTHBHOTIO
aHaJi3y JaHUX KUCHEBHX MOKa3HUKIB JIHiNpa 3 MOAANBINOI MEpPeBipKoo 11 aaek-
BaTHOCTI JUTs yMOB Oaceiiny [Himnpa.

B 10m0Bi/li HABOMATHCS PE3YJIBTATH MPOBEACHOTO aHATI3Y 33 JaHUMH KOHT-
pomto 3abopy Boau Ha [IHinpi B pamkax baceliHOBOro yrpaBiiHHS BOJHUMH pe-
cypcamu Ha 12 mocrax. BusiBieHO TEHIEHIIIT 10 MOTipIICHHS KHCHEBOTO PEXUMY
piuky Ta 30ULIBIIEHHS OIOJOTIYHOTO CHOKHMBAHHS KHCHIO 33 CepeJHbOPIYHUMHU
MOKa3HUKAMHU. YJIOCKOHAJICHO MAaTEeMAaTHYHY MOJENb JWHAMIKH iHTErpaJbHUX
MOKA3HUKIB €KOJIONYHOr0 CTaHy BOAOWMHM HUISIXOM TOMOBHEHHS KOPErYIOUHMH
Koe(illieHTaMH, IO JIO3BOJISIE 3 JOCTaTHHO BHUCOKOIO TOYHICTIO IPOTHO3YBATH
3MiHY eKoJyoriuHoro crany Jlninpa [2].

B nonaneimomy BpaxyBaHHsS OLTBIIOI KiTBKOCTI CKJIaJOBHUX MOJIENI, MOXeE
CTaTH MPEIMETOM JIOCIHi/KEHb B HAMPSIMKY BH3HAUCHHS ONEPATUBHUX METOMIB
KOHTPOJIIO 3MiHM €KOJIOTIYHOTO CTaHy IIOBEPXHEBOT'O JUKEpea.
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BUKOPUCTAHHSA METO/IB EBOJIIOIIAHOIO MOJAEJIOBAHHS
JJIsA BUPIITEHHSA 3ABJJIAHb 3ABE3IIEYEHHSA BE3IIEKHN
OYHKIIOHYBAHHA AHTPOIIOTEHHUX CUCTEM

Cepikos 4.0., Cepikora K.C.
XapKiBChKUI HalliOHAJILHUH YHIBEPCUTET MiCHKOT'O FOCIOapCTBA
imeni A.M. bekeroBa, XapkiB, YkpaiHa

[pouec eBomroLii JIOAWHU B CBOIH OCHOBI MICTUTH HOr0 MOCTIHY B3a€MO-
JII0 3 CEpe/IOBUILEM ICHYBAHHS, SIKa € HEBI/I'€MHOIO CKIJIAZIOBOIO MPHPOIHOTO Ha-
BKOJIMIITHBOTO cepeoBuina — Oiocdeporo [1]. JIroacTBo, CycIiibeTBO PO3BUBAETH-
Csl IO TEXHOTEHHOMY IUIAXY. B pe3yiapTarti TAKOro HANpPSIMKY PO3BUTKY ICHYBaHHS
JIIO/ICTBA, K eJeMeHTa Oiochepu, 1e nmpu3Besno 10 GopMyBaHHS ii KpU30BOro CTa-
HOBHINA. 3/1e0LIBIION0 BOHO 00YMOBJIEHO SIK (PYHKIIOHYBaHHSM, TaK 1 IMO3aImTaT-
HUMH CUTYaIlisIMH, HANPUKIAJ, aBapisM{, HAa aHTPOIIOIEHHUX CHCTEMaX pi3HOI
CTPYKTYPH - TEXHIYHHX, Ol1OJOTiYHMX, XiMiYHMX. [IpH 1IbOMY, CTaTHCTHYHI AaHi
CBiYaTh MPO HEYXWIBHE 3POCTaHHS B CBITI KUIBKOCTI aBapiil i karactpod, mosiBy
HOBUX 1 MoauQikallii BiIOMUX 3aXBOPIOBaHb, BAPOOHUYOIO Ta MOOYTOBOTO TPaB-
MatuaMmy [1, 2]. Take craHoBHIIE BUKIMKAE HEOOXiTHICTH B PO3poOIi Ta BIOCKO-
HAJICHHI METOJIB 1 3aCO0IB JOCIIPKEHHS aHTPOIOICHHUX CHUCTEM, CTaHY TEXHOC-
(epH, 3 METOI0 IPOrHO3YBaHHS X HaJIiHHOCTI ()yHKIIOHYBaHHS, BU3HAYEHHS CTY-
IIeHsT HeTAaTHBHOTO BIUTMBY Ha Oiocdepy 3emuti. Ha manuit wac po3pobiieHa 3HAUHY
KUTBKICTh HANPSAMKIB JIOCTIDKCHHS 1 TIPOTHO3YBAHHS CTaHy aHTPOIOT'CHHUX CHC-
TeM [1, 2, 3]. OnHak, B CBOi# OUTHIIOCTI BOHU MAalOTh JIOKAJTHHHUN 1 YaCTO CTaTHY-
HUI XapakTep JMOCIHipKeHb. [Ipy yoMy, akTHBi3allis HAYKOBO-TEXHIYHOTO IPOrpe-
Cy, YCKIIQJHEHHS CTBOPIOBAHUX JTIOJMHOK AHTPOIMOTCHHUX CHUCTEM BHKIIHUKAIOTh
HEOOXITHICTh MOCTIHHOTO MiIBUIIICHHS BUMOT IO TOYHOCTI 1 HAIIHHOCTI OACpKY-
BaHUX PE3yNbTATIB X JOCIIPKECHHS, CKOPOUCHHS Yacy Ha IX PilllCHHS.

BupimieHHsT MOCTaBJICHOTO 3aBJaHHS MOXJIMBE HAa OCHOBI €BOIIOIIHHOIO
MOJICTTFOBaHHSI ITPOIIECIB, IO MPOTIKAIOTh B aHTPONIOI€HHUX CHCTEMaXx, 30KpeMa 3
BHUKOPHCTAHHSAM HEHPOHHUX MEPEXK, SKi 3aTHI BUSIBJIATH CKJIaJHI 3aJ€KHOCTI MiXK
BXIJJHAMH 1 BUXIJHAMH JAHAMH B MPOICCI HABUAHHS Ta B PE3YJILTATi I[HOI'O BUKO-
HYBaTH y3araJlbHEHHS 1 IPOTHO3YBATU CTaH TaKUX CHUCTEM [4].
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PO3POBKA PU3UK-OPIEHTOBAHOI'O METOY BUSHAYEHHA
PIBHA HEBE3IEKU JIJISI IPAIIIBHUKIB Y POBOYINI 30HI

TperpskoB O.B., l'apmam B.K., Binenpka €.C.
VYkpalHChKHil JIepKaBHUN YHIBEPCUTET 3aTi3HUYHOIO TPAHCIIOPTY,
XapkiB, Ykpaina

Jis inTerpauii B CBiTOBE CIiBTOBApPUCTBO, pO3pO0OKa i peai3allis OCHOBHHX
TIOJIO’KEHb TapMOHI3alil MPUHIMITIB, METO/IIB 1 KPUTEPIiB OLIHKN PU3UKY sl 30e-
PEeXEeHHS 37I0pOB'sl MPAIiBHUKIB y BUPOOHUYMX YMOBaX 3 MIKHAPOAHHMH ITiIXO-
JlaMH € HeoOXiJHOI0 YMOBOIO 3a0€3IeUeHHs COIiajJbHO-€KOHOMIYHOTO PO3BHUTKY
nepxaBu [1]. HeoOximHo 3a0e3meveHHs KOMIDIEKCHOT'O aHAJi3y YMOB Tparfi, a
TAKOX CTBOPEHHS MIICUCTEMH YIPABIIiHHS OE3IIEKO0 Mpalli Ha OCHOBI MPOEKTHUX
MIXO/IiB B 3araybHii cucTeMi KepyBaHHS BUPOOHUITBOM [2]. Takoxk icHye HasB-
HICTh MHOXWHH (DaKTOPiB BUPOOHMUYOTO CEPEAOBHIIA, SIKI MOTPEOYIOTh BU3HAYEH-
HS IHTErpajJbHOrO MOKAa3HUKA PiBHS HEOE3MEKH I NMPaliBHUKIB B yMOBaX BHPOO-
HUNTBa. 32 TEOPETHYHY OCHOBY /sl ()OPMYBAaHHS HOBOI KOHIEMNINi Oe3reku B
OpraHi3aliiHO-TEXHIYHUX CHCTEMaX MOXYTh OYTH BUKOPHCTaHI akcioma Mpo IIo-
TeHLiHy Hebe3neKy, 3akoH Bebepa-Pexuepa, npunimn Minimymy Jlibixa, 3akoH
tonepanTHocTi lllendopna, mpuaiun dapmepa [3].

Metorw nomoBimi € po3poOka METONYy BHU3HAYCHHS DPiBHSI HEOC3ICKH LIS
MpaliBHHUKIB Y poOoYiii 30HI 3a yMOB CyMiCHOI [ii HIKi[UIMBUX (DaKTOPIB Pi3HUX
KJIaciB Ha OCHOBI 1HTETPaIbHOTO MOKa3HUKY — BUPOOHUYOT0 PU3HKY.

B nomoBiii HABOTUTHCS OOTPYHTYBaHHS JOITBHICTH BUKOPUCTAHHS METOTY
BH3HAYEHHS PiBHS HEOE3MEeKH ISl MPALliBHHUKIB Y poOouiil 30Hi, skuit 6a3yeThest Ha
TIEpETBOPEHHI «103a — e(heKT» 3 ypaxyBaHHAM XapaKTepy NMPUIHMHHO-HACIIAKOBOTO
3B'13KY B MOCITIJIOBHOCTI «[Iisl — BIUYTTS — PEAKIIisH» 1 JO3BOJIAE PO3PaXyBaTH CY-
MapHOTO PU3MKY L€l ITOCIIIOBHOCTI IPH HASIBHOCTI CYMIiCHOI il MIKiAIMBHX (ak-
TOpIB pi3HMX KJiaciB. OTPUMaHO HOBUH MiJXi 10 pO3paxyHKY OLHKH ITapaMeTpiB
pobouoi 30HH, KM HE MOTpedye BBEJCHHS MHOKUHH KA JUIS XapaKTePUCTHKH
SIKOCTI CEpEeNlOBHINA, J03BOJSIE YHUKHYTH CYO’€KTHBHOCTI Yy BH3HAa4YE€HHI YMOB
npani np Aii Oyib-sKoi KUTBKOCTI IIKIJIMBUX 1 HeOe3neYHnX BUPOOHNYHX (akTo-
piB. BusiBieHe mpoTHpIvYsl YaCTHHU YKPaiHCHKOTO 3aKOHOJABCTBA 31 CBITOBUMH
HOpMaMH 1010 OXOPOHH 3/I0POB s Ta O€3MeKH Ipalii.
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HNIABUINEHHSA AKOCTI PEHOBOI'O 3ABE3IIEYEHHA OCOBOBOI'O
CKUIAY IIJIAXOM OIIHIOBAHHSA TUHAMIKHA IIOTPEB

Anp6omiit O. B., Kpasens J[.A.
HarrionansHa akanemis HartionansHoi rBapii Ykpainu, XapkiB, Ykpaina

IToBHOTa, CBOEYACHICTh Ta SIKICTH 3a0e3Me4eHHs] 0COO0BOrO CKIIAAy BiHCh-
KOBHX (hOpMYBaHb JIep>KaBH PEUOBUM MaiHOM CYTTEBO BILTMBAIOTH Ha 0oO€371aT-
HICTh Ta OOETOTOBHICTH BIICHKOBUX MiAPO3ALTIB. SIK CBITYUTH JTOCBiJl, HEB1MOBII-
HICTB IIPEJIMETIB PEYOBOro MalfHa BUMOTaM ChOTOJICHHS HE JIMIIE 3HWKYE MOXKIIU-
BOCTI OiMIIiB, a i HETATUBHO BiOOpakaeThCs HA TX Oe3Ierli, 3I0pOB’1, MOPAIBHO-
TICUX OJIOT1YHOMY CTaHi.

IMuranHs sKOCTI peuoBOro 3a0e3IeUeHHs € KOMIUIEKCHUM 1 ToTpedye Teo-
PETUYHHX JIOCIIKEHb 33 PSAAOM HAIPSIMKIB: JIOCHTIPKEHHS BUMOT JI0 NPEIMETIB
BIlICHKOBOI (hOpMH OZIATY, 110 OOYMOBIIEHI XapaKTepoM CydacHoi 30poi Ta O0HOBUX
Jill, yZOCKOHAJEHHS SKOCTI TKAaHWH, MOKPOIO, KOMIUIEKTAIii Tomo. Baxmuum
HaIpPSIMKOM € BJIOCKOHAJIEHHsI OpraHi3alliifHuX acleKTiB 3a0e3rmeueHHs BiCbKOBUX
MAPO3/IIB MAaifTHOM HOMEHKJIATYPH PEYOBOI CIIY)KOU. AKTYaJbHICTh AaHOTO Ha-
MIPSIMKY JAOCITiPKEHb 3yMOBJIEHA HE JIMIIIE TTOTpe0aMy HapOIIyBaHHS MOMKINBOCTEN
BIlICBbK, IPUBEJICHHS iX y BIAMOBIJHICTD /10 Cy4acHUX BHUKJIMKIB Ta 3arpo3 [2], a i
npobJieMaMy 3aIpOBAKEHHSIM PH3MK-OPIEHTOBAHOTO IIXOAY /O YIPaBIiHHSA
MpoIIeCaMu MaTepiaIbHOrO 3a0e3medeHHs [ 1] Ta BHYTPIIIHHOT'O0 KOHTPOITIO.

OHUM 13 TIEPCIIEKTUBHUX OpPTaHi3aIlifHUX HAIPSMKIB ITiIBUIICHHS SKOCTI
pedoBoro 3ade3neueHHs 0cOO0BOI0 CKIIAAY PO3TIISAAETHCS AOCIIIKEHHS MOYKIIU-
BOCTEH METOJIB MPOrHO3YBAHHS ISl BHSIBJICHHS TEHJAEHHIH y AWHaMimi nmoTped
BIICHKOBHX IMIAPO3JUIIB Y HOMEHKIATYpi MaifHa PEeYOBOi CIYKOHM 3 TMOJaJIbIINM
BpaxyBaHHSM BHSBJICHUX TEHJCHLIH ITpY MIaHyBaHHI MOTPeO.

MeTo10 10MOBii € BU3HAYECHHS MMOKA3HUKIB CTaHy PEYOBOTO 3a0e3NeueHHs
BiliICHKOBOCITY)KOOBIIIB BICHKOBOI YaCTHHHM, SIKI aJIeKBATHO Ta JOCTATHBO TOBHO
BiJIOOpakaroTh cTaH (pe3yibTaT) POOOTH PeuoBOi CIIY)KOHU Ta € QYHKIISIMH OCHO-
BHHUX ITapaMeTpiB IIPOIECiB pedoBoro 3adesnedeHHs. [Ipu npomy 10 yBaru mpu-
HMaroThCsl SIK BHYTpIIIHI (TaKi, 10 3aJIe)KaTh BiJl pEYOBOi CITY>KOM), TaK i 30BHIIIHI
(Taki, IO HE 3aJISKATh BiJ] PEYOBOI CIYKOU ajie CYTTEBO BIUTMBAIOTH Ha mepedir
TMIPOLIECiB) TTApaMETPH.
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BU3HAYEHHS KOE®IIIEHTIB ® YHKIII I /11 POSMIIIEHHSA
PATYBAJIbHUX CUCTEM Y BUCOTHIM BYAIBJII

Bacunpuenko O.B., Ananpkuii J1.b.
HanionanbHuii yHIBEpCHTET IUBIJILHOIO 3aXHUCTY YKpainu, XapkiB, YKpaina

Jlns  BU3HAYEHHS ONTUMAJIBHOI'O CKIAAY pTYBaJbHUX 3aco0iB 1 ix
po3MileHHs B OyaiBIIi IPONOHY€EThCS (QYHKINS miti y BUrsi [1]:

7(¥") L(¥) Tp(¥ T, (¥
=minl! i( )+r2 2 )+...+rm—m( )

Toqbn w Todm Todm Todm > (1)

e T(Xl*, yl*, Ziseesy Xns yn*, zn*) — Yac eBakyallii mpu (iKCOBAHOMY MiCITi

po3TanryBaHHs TEXHIYHUX 3aco0iB paryBanus (T3P);

(P) = (X1,Y1,Z15- - - X0 Yo Zn);

W — oOnacte JOMYCTMMHX 3HAu€Hb IS BCIX MOXJIHMBHX BapiaHTIB
BukopuctanHsa T3P; m — kinbkicTh TumiB T3P;

Topn — HEOOXiAHMI Yac eBaKyallil (IOCATHEHHS! KPUTUYHOTO 3HAUEHHS OJJHOrO
3 HeOe3NeUHUX (haKTOPiB MOXKEKI);

T(X1,Y1,Z1, - -sXnsYn,Zn) — (paKTHUHMI yac eBakyalii BCiX JIOAEH 3 BHUCOTHOI
OyniBimi, 3a51exHe Bij po3ranryBanHs (koopauHat) T3P B Oyxisini;

I1,0,...,I'm — KOSQIIIEHTH, [0 BPaXOBYIOTh SIK OE3MEKy MpOIleCy eBaKyarli 3
ypaxyBaHHSIM IICHXOJIOTIYHOI'O HaBaHTAXXEHHS, TaK 1 HAJIMHICTb PATYBaJbHUX
IIPUCTPOIB.

KoeoginienTtn ry,15,...,Iyy ¥ hopmyi (1) icToTHO BIIIMBaIOTH HA KiHIEBUH pe-
3yJbTar.

CKJ1aJJHiCTh BU3HAUEHHS 3a3HAYE€HNX Koe(illieHTiB 00yMOBJIEHA THM, 1110 BOHU
BiZloOpakaroTh KpuTepii, ki abo qyke Bakko, a00 HeMOXIMBO BuMipsTH. Kopuc-
TYIOUNCh KPUTEPISIMUA HaJHHOCTI, BiHOCHOI O€3MeKH i 3py4HOCTi caMOCTiHHOrO
BHUKOPHCTAHHS, J]aBajlacsi eKCIepTHa iHTerpajibHa OIiHKAa KOXKHOTO MoKaszHuKa. [lo-
Ka3HUKA 00'€IHYBaJIMCS B KJIACTEPH 32 O3HAKOKO CIUJIBHOCTI XapaKTEPUCTHUK. 3BaXke-
Ha OILliHKa ITOKa3HHKIB pO3pPaxoByBajacs BCEPEANHI KOXKHOIO KiacTepa:

2

Je Wij — BaroBuil kKoe(illieHT OLIHKM MOKa3HMKA, JaHOi eKCIEPTOM; Xjj — OIiHKa
MTOKA3HMKA, 0 IaHA CKCIIEPTOM
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PU3HUK ABAPI TA TPABMYBAHHS
3 YPAXYBAHHSAM JIIOACBKOI'O ®AKTOPA

Joponin €.B., besconnwnii B.JI.
XapKiBCHKUH HAI[IOHAIEHUA EKOHOMIYHUHN YHIBEPCUTET
imeni C. Kysnens, Xapkis, Ykpaina

CrocoBHO 3a1au 3a0e3neueHHs Oe3MeKy BUPOOHUIITBA JIFOJICHKHUHN (hakTop, Ha
Halll TIOTJISI, AOLIJIBHO PO3IJLIIATH K CYKYITHICTh BJIaCTHBOCTEH (OCOOMCTICHUX 1
PpOQEeCIHHNX ) JTFOIUHH, IO ICTOTHO BIUTUBAIOTH HA 11 B3a€MOJIII0 3 IHIIIMMH JTFO/Ib-
MU 1 YCTaTKyBaHHSIM B BUpOOHHYOMY Ipoueci. He3Bakaroun Ha BIOCKOHAJIEHHS
TIpaBWIT O€3MeKH, TEXHOJIOTIYHHX 1 OpraHi3alliifHuX perjiaMeHTiB, 3HaYYIHH BIUIUB
JIIO/ICBKOTO (haKTopa Ha PU3WK TPaBM 1 aBapiil 30epiraeThbes, IO MiATBEPKYETHCS
pe3yapTaTaMu MPOBENCHOr0 aHamizy. Tak, aHami3 akTiB PO3CITiTyBaHHS HEIIACHIX
BHIIAIKIB 1 aBapiii 3a 2018 p cBiqUUTH PO TE, IO OCHOBHA YaCTKa IMX BHIIAIKIB
(70-75%) BukimMkaHa opraHizamiiiHi npuuuHAMH. OCKIIBKM JIIOACBKHNA (aKkTop €
CYKYITHICTIO OCOOMCTICHUX 1 Tpo(heCiifHUX SKOCTEH, TO, HA HHOI'O BIUTUBAIOTH OCO-
6ucricHi 0co0nMMBOCTI Cy0'€KTIB Ta HOro CTaBIEHHs A0 poOOYOro micus, KBamidi-
Kanist. Jlo ocoOucTicHMX 0coOIMBOCTEN BiJHECEHI MOTHBALisI Cy0'ekTa Ha Oe3med-
HE MPOBEICHHS POOIT, HOro KYIbTYpa, sKa HE JOMYyCKae a0o JOomycKae Oyab-sKi
HeOe3MmeuHi fii, 1 Horo craBiieHHs 10 310poB's. CTaBleHHS 10 poOOYOro MicCId
XapaKTepU3YeThCSl PIBHEM BUKOPHCTaHHS iH(OpMaIlii, TOBHOBAXXEHb, BiIIIOBiIa-
JILHOCTI, KU J03BOJISIE a00 HE JTIO3BOJISE CY0'€KTY BUKOHYBATH CBOIO (DYHKIIIFO 13
3aJlaHUMH TIapaMeTpaMu Oe3reku i epekTuBHOCTI. JJo kBamidikamii HaMu BimHECE-
Hi TaKi XapaKTepUCTHKU CY0'€KTa, SIK 3HAHHS 1 HABUYKH.

MeTo10 po60TH € BH3HAYEHHS CTYIEHIO BILIMBY Ha O€3MeKy JIIOACHKOro (hax-
TOpa, OIIHKA CTYIEHIO 1 XapaKTepy BIUIUBY HOT'O CKJIaJI0BHX.

Amnani3z Jrojncekoro (akropa 3 BHUKOPHUCTAHHSM CHELIaJIbHO PO3pOOJICHHX
IIKaJl JIO3BOJISIE HAOYHO NPEACTABUTH CTYIiHb BIAIIOBITHOCTI BaXXIMBHUX XapakTe-
pHCTHK cy0’eKTa BUMOraM BUpOOHHUITBA. OCHOBHHMH €TarlaMH po3poOKH aropu-
TMY BIUTUBY JIFOJICBKOTO ()aKTOpa Ha PU3MK aBapiil Ta TpaBMyBaHHS €: BU3HAUEHHS
rapamMeTpiB NPUHHATHOTO PiBHS PU3UKY aBapiil i TpaBM; BU3HAYECHHS MapaMeTpiB
XapaKTEePUCTHUK JIIOJICHKOTr0 (akTopa, Mo 3a0e3NeuyloTh PUHHATHUI piBEHb pH-
3WKY; OLiHKa MapaMeTpiB, L0 XapaKTEepU3yIOTh JIIOACBKUIA (pakTop; MOpiBHSHHS
HEeOoOXiMHHUX 1 (PaKTHYHHUX MapaMeTpiB XapaKTepHCTHK JIIOJCHKOro (axkropa; Mpu
HEOoOXiTHOCTI, TPUBEJCHHS IMapaMeTpiB XapaKTEepUCTHK JIOJCHKOro Qakropa y
BiJITIOBITHICTh /10 BUMOT; 371HCHEHHS BUPOOHHYOIO MPOLECY 3 NPUHHATHUM piB-
HEM PH3HKY.

BusiBriena 3anexHiCTh pU3MKY TPaBM 1 aBapiil Bijl iHTErPAIIEHOTO JIIOACHEKOTO
(axTopa, po3poOJIeHi MiJXia 10 BU3HAUYEHHS 1HAEKCY PU3HKY, a TAKOXK aJITOPUTMHU
OLIIHKH PiBHS BUPOOHUYOTO PH3HMKY Ta YIPAaBIiHHS BIUIMBOM JIIOACHKOTO (hakTOpa
Ha PU3UK aBapidd i TpaBM JIATJIM B OCHOBY METOAWMKH 3HIKEHHS PH3HMKY TPaBM 1
aBapi.
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AHAJII3 IOKEXKHOI HEBE3IIEKH TA PO3POBKA
IMPOPLTAKTUYHUX 3AXOIB OO0 i 3SHUKEHHS
HA CIHEHIAJII3OBAHIU JIJIBHULT

Mikocsaurk O.0., Kivata H.M., CaBunibka T.M., Piryc JI.A.
Hanionanshuii aBianiiinnii yniBepcuret, Kuis, Ykpaina

Ha cnienianizoBaniit AibHULI 110 PEMOHTY ISl €IEKTPOAYTOBOTO HAIMIICHHS
TIOKPUTTIB TIPH BiTHOBJIEHHI PO3MipiB 3HOIIEHNX JIeTajlell BUKOPUCTOBYIOTh CTalli-
onapuuii E/IH-8 i pyunnii E/TH-10 anapaTu aj1st €1€KTpOAYroBOro HalMICHHS, sIKi
MOEHATM B cOOli IepeBaru eNeKTPOAYrOBOrO i BHCOKOIIBHIKICHOTO Ta30TepPMid-
HOT'O HaIMJIEHHS.

TomoBHOIO BiAMiIHHOIO prcor yctaHOBOK EJIH € HasiBHiCTH MajorabapuTHOT
BHCOKOE(EKTHBHOI KaMepH 3TOPSTHHS, SIKa MPaIfoe€ Ha MPOIaH-TOBITPSIHOT CyMillIi.

Meroro monepenuboro ananizy Heoesnek (IIAH) e Bu3HaveHHS CKIaay CHUC-
TeMH, 11 9acTUHM a00 OKPEMOro eleMeHTa, BUSBJICHHS OTEHIIHHNX Hebe3nek abo
HeOe3MEeYHNX CTaHiB, SIKI MOXKYTh CTBOPIOBATH cucremMa abo ii eleMeHTH B X0l
pOOOTH 1 sIKi MOXKYTh MPU3BECTU IO HEOE3MEUYHUX MO, TOOTO BU3HAYCHHS TI€T
YaCTUHHU CHCTEMH, JI¢ MOTPIOHO MPOBECTH OLIBIN METaNbHUM aHami3. OCKUIBKH
OJHI YaCTWHHM CHCTEMHU CTAaHOBIATH OULTbIIy HeOe3meKy, HiK iHII, HAa CaMOMY
TOYaTKy aHaJli3y CJiJl po30UTH cucTeMy abo TEXHOJOTTYHUHN MpOLIeC Ha IiACUCTe-
MU (eTamnm).

Pe3ysnpraTn monepeaHboro aHanizy HeGe3IeK CTOCOBHO €KCIUTyaTalii pesep-
Byapa IpOMaH-0yTaHOBOI CyMIIlli Ta B MPOIIECI OYUIICHHS JeTalel BiJl Harapy y
pe3epByapi 3 JIETKO3alMICTOI0 PEYOBUHOIO CBITYATh PO HASIBHICTH MOTCHINIHHUX
HeOe3MeK B TEXHOJIIOTYHOMY MPOLIECi BiTHOBIICHHS JIeTaJlel, sIKi MOXKYTh ITPHU3Bec-
TH JI0 aBapiiHUX CUTYalill «noxexa / BUOyx», mo npusBenyts 1o I kpuruaHoro
CTaHy TPOsIBY HeOE3IeK, [0 BUMarae HeraiHUX 3aXOiB 3 MOPSATYHKY IEPCOHATY
Ta 00JaTHAHHS.
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HAITIPAMKHU YIOCKOHAJIEHHA CUCTEMMU YITPABJIIHHSA
CTAHOM OXOPOHHM ITPAIII HA ABIAIIIMHOMY
PEMOHTHOMY INIAITPUEMCTBI

Xanmypanos b./1., Cirnaescpkuii O.M.
Hanionanshuii aBianiiinnii yniBepcuret, Kuis, Ykpaina

s oOTpyHTYBaHHS HANpPSIMKIB Y/JIOCKOHAJIEHHS CHUCTEMM YIPaBJIiHHS CTa-
HOM OXOpOHH TIpalli Ha aBialiifHoMy peMoHTHOMY mianpueMctsi (APIT) cmix 3Be-
PHYTH yBary Ha Cy4acHWH CTaH aBialiifHO-TPAaHCIIOPTHOI Taiy3i YKpaiHH B IIJIO-
My. OTpUMaHHs HaJISKHOTO PiBHS OE3MEKU IMpalli HanpsMy TI0B’si3aHe 3 00CSATOM,
MIepiOANYHICTIO, CKIaHICTIO POOIT, sIKM BUKOHYIOTbCsl Ha APII, Ta kBamidikariero
MIPaIiBHUKIB 3aisTHUX ITPpU peMOHTI. YiTKe YsBIICHHS NPO CTaH aBialliifHOro mapKy
Ta WOro CTPYKTYpY, JacTh MOXIIUBICTh OIIIHUTH 00’€M Ta CKJIaJHICTh BiJHOBIIIO-
BaJIbHUX POOIT NMPU BUKOHAHHI TEXHIYHOrO OOCITyrOBYBaHHS Ta PEMOHTY IOBITpS-
HUX CYJEH.

3a nanumu JlepxaBHoi aBianiiiHoi ciryxou Ykpainu [1] ynponosx 2019 poky
racaXMpChKi Ta BAaHTAXKHI NepeBe3eHHs 3/1iHCHIOBANN 29 BITYM3HIHUX aBiaKOMIIa-
Hill, sskuMu 3arajgoMm BuKoHaHO 103,3 THc. koMmepuiiiHux peiiciB (3a 2018 pik -
100,2 TuHc. peiiciB). 3rimHO i3 peecTpOM LMBUIBHUX HOBITPSHHUX CyAEH YKpaiHH,
cranom Ha 19.03.2020 poky, 3apeecTpoBaHO 868 OIMHUIL aBiallifHOI TEXHIKH,
6mm3bpko 200 TumiB Ta Momudikaniit noBiTpsaux cyneH (I1C), Haiicrapmii 3 sKux
60-x pokiB BUITyCKY [2].

Amnaniz indopmanii, Hamanoi JlepaBHOIO aBialiifHOIO CIyk0010, JJ03BOJIHB
BH3HAYUTH PEeTbHUN BIKOBHH CTaH MapKy HUBUILHUX HOBITPSHHUX CYJeH YKpaiHH.
Tak B poOoTi [3] mpoBeneHO I'PYHTOBHUIA aHATI3 MAPKY aBialliifHOT TEXHIKH Y Kpai-
HH, BU3HAUEHO XapakTepHi BikoBi rpynu I1C 1mo ekcruryaTyroTbesl BITYM3HIHUMHU
aBiakommanisMu. [lokazaHo, mo Oim3pko 70% mapKy aBialliifHOI TEXHIKU CKIIaja-
toth I1C crapmii 3a 25 pokiB. py TOMY IO YacTKa iHO3EMHOI TEXHIKH B IiH Tpyri
He nepesuutye 10%.

[Tpu 30epekeHH] MO3UTHBHOI TUHAMIKK O00CATIB MepeBe3eHbh B yMOBax oOMe-
KEeHOro (iHaHCyBaHHS mporpam oHoBieHHS napky [1C, BuHHKae HEOOXiqHICTH y
MIPOBEICHHI CKJIaJHHUX BiJHOBIIIOBAIBGHUX POOIT Ta MIMOOKMX MOJEpHI3allii iCHY-
touoi TexHiku. Jlns APII BuHUKae HEOOXITHICTh 3a0€3MEUUTH AKICHE BUKOHAHHS
LIMPOKOT0 KOMILIEKCY POOIT i3 3aTydeHHSIM BUCOKOKBaJIi(hikoBaHUX KajapiB. Kpim
TOTO, CNIJT PO3YMITH, MO y HANHOMMKYMN Yac EKCIUTyaTallisl 3acTapiioi TeXHIKd
Oyne mpuIUHEHA 3 MIpKyBaHb OC3MEKH Ta €KOHOMIYHOI JOIUIBHOCTI, ToMy APITI
MOYMHAIOTH BUXO/WTH Ha HOBI PHHKH, OCBOIOIOYH HOBI TEXHOJOTIi Ta IPOMOHYIO-
YM BUKOHAHHS TEXHIYHOTO 0OCITYTOBYBaHHS 1 peMOHTY HOBUX s cebe TumiB [1C.
[TokazoBoro, B IIbOMY IIIaHi, € AisUIbHICT JlepkaBHoro mianpuemcrsa «3asox 410
LUBUIBHOI aBialiii», MporpaMoro nuBepcudikamnii sKoro nependadyeHo BUKOHAHHS
pobiT Ha TexHili iHO3eMHOro BUpPOOHMITBA — JiTakax Boeing, McDonnell
Douglas [4].

B nonoBini BUKIIaBIeHa HEOOXiAHICTH 3a0€3MCUCHHS BUKOHAHHS 3aJ]1a4 3 pe-
MOHTY SIK cTapitodoro nmapky AT BITYM3HSIHOrO BUpOOHHIITBA TaK i HOBUX IJISI HUX
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tumiB [1C. Tlpu poMy BUKOHaHHS HassBHUM CKJIaJIOM KBallipiKOBaHMX TpalliBHHU-
KiB CKJIQJIHUX THUITIB PEMOHTY 3a BiINpallbOBAHUMH Ta HOBUMH IS MIATIPUEMCTBA
TEXHOJIOTISIMH MOXX€ CYIPOBOJIKYBATUCH IOSBOIO JOAATKOBUX PHU3HKIB y CHCTEMI
Oe3rexu mparti.

BusiBreHHs1 TakMX PU3MKIB Ta MiHIMI3allis X BIUIMBY Ha CTaH OXOPOHU Tparli
CTa€ aKTyaJbHOIO 33/1a4€l0 B Cy4acHHX yMoBax. EQekTHBHICTH peaiizaiii Takoi
3aj1a4i, MOXJIMBO CYTTEBO ITiJBUIUTH 3aCTOCOBYIOUH CY4acHI METOM TUIaHYBaHHS
Ta KepyBaHHS ITiJIPHEMCTBOM.

B poborti [5] namu Oyna npencrasieHa aBTOMaTH3oBaHa iHdopmaniliHa cuc-
Tema 300py Ta aHami3y PEeMOHTHOI iH(opMaIllii, sska MoXke OyTH 3aCTOCOBaHA IS
NIPUAHATTS YNPaBIiHCHKUX PIllIEHb B TOMY YHUCII Y CHCTEMHU YNPABIiHHS CTAaHOM
OXOpoHHM Tpani. [Hpopmarlist mpo HasBHI Ta nporHo3oBaHi nomkomkeHHs [1C e
0a30BOIO Il BU3HAUCHHS 00CSTY poOiT, MOXKJIMBHX HEOE3MEK Ta HEOOXiTHOI KBa-
midikanii npamiBHUKA.

[pencraBnsieThcss MOUTBHIM PO3IIMPHUTH MOXKIMBOCTI pO3p0O0IIeHOI aBTOMa-
THU30BaHOI iH(OPMALIiHOI CHCTEMHU NUITXOM 3aCTOCYBaHHS METONIB MaTeMaTHy-
HOT'O MOJICTIOBaHHS Ha eTami IUIaHyBaHHS pOoOIT, KEpyBaHHS TPYJOBUMH pecypca-
MU TiJI 4ac TPOBEACHHs poOIT Ta aHaNi3y NPUHHATHX pimieHb. Ha Hamy aymKy,
Take MOETHAHHS IO03BOJMTH MiJBUIIMTH €(EKTHBHICTh IUIAaHYBaHHS 3aXOJiB IO
YIIPaBIIiHHIO CTAHOM OXOpOHU Tpani Ha APII.
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ACIHEKTH BUPOBHUYO0I'O TPABMATU3MY

Xanmypanos b./1. Cirnaescekuii O.M.
Hanionanshuii aBianiiinuii yniBepcuret, Kuis, Ykpaina

HesBakaroun Ha BIPOBADKEHHS Cy4acHHUX 1 OLIbII O€3MEYHHX TEXHOJO-
Tiif, MMTaHHS BUPOOHWYOrO TpaBMa- TH3MY Ta NMpoQeciiiHOi 3aXBOPIOBAHOCTI Ha
CBOTOJIHI HE BTpauyae CBOEI akTyasbHOCTI. OJHUM 3 HAaHBaKIIMBIIINX €JIEMEHTIB
CHCTEMH OXOPOHHU IIpalli € ITOTepeKEHHS HEIACHUX BUIIAIKIB Ha BUPOOHHUIITBI Ta
npodinakTuka npodeciiiHnx 3axBoproBaHb. KoHcTuTyIi€l0 YKpaiHM 3akpiIuieHi
TIpaBa KOKHOI JIFOJJHYU Ha TPAIlo B yMOBaxX, II0 HE 3arpOXKyIOTh i1 XKHUTTIO 1 3710pO-
B'I0, 1[0 BIMOBIIAlOTh YCIM BUMOTaM OE3IeKH 1 caHiTapHUM HOpMaM. (1)

CraTHUCTHKa CBIIYHTB, IO PO3MOILUT TPABMATH3MY 32 OCHOBHUMH TaITy3s-
MU BUPOOHHITBA IPOTATOM 0araTbOX POKIB 3aJMIIA€ThCs MOCTIHHMM. OpHI€EIO 3
TpaBMOHEOE3NEUHNX Tally3ell € arponpOMHUCIOBUI KOMIUIEKC, J€ CMe PTejbHi
TpPaBMHU B IIPOLIEHTHOMY BiJHOIIEHHI CKJIaJal0Th Y pOCIMHHULTBI — 24% BiJ 3ara-
JIBHOT KIJIBKOCTI TpaBM, TBapUHHHUITBI — 21%, OyniBHUNTBI — 16%, peMOHTHOMY 1
TEXHIYHOMY OOCITyrOBYBaHHI MaIllvH 1 ycraTKkyBaHHSA —14%, B Tpancnopti — 11%,
JiepeBooOpoOITi 1 JicozaroTiBmi — 3%, Xap4oBifl MPOMUCIOBOCTI, JKUTIOBOMY 1
KOMyHaJbHOMY TocnomapctBi — 0,7%, momounii ramysi 0,5%, iHmi — 6%
(Myahchenko, 2010).

HeGe3neyni YMHHUKY 9acTO MPU3BOJSATH JI0 TPABMH, a HIKIUTUBI YHHHUKH
— JI0 3aXBOpIOBaHHA. TiNbKM 3 OpraHi3allifHUX NPHYHMH BiJOYBAETHCS OJIM3BKO
80% BciX HEIACHWX BHMAJKIB y MOOYTI Ta Ha BHUPOOHUITBI. Alle 0370pPOBUTH
YMOBH JISUTBHOCTI, IMiJBUIIUTH O€3MEeKy HEMOXKIIMBO 32 JIOTIOMOTOI0 OJJHUX JIMIIE
opranizaniinux 3axoais (Tkachuk and Kruzhylko, 2014).

B cucremi 3axoiB moa0 mpodislakTHKN TpaBMaTH3MY, BUPOOJICHUX yciMa
KpaiHaMH CBITY, ICTOTHa POJIb IPUIUISIETHCS PO3POOIII Ta BIPOBA/KEHHIO KOMILIE-
KCHHX ITporpaM 0e3rneKu mparii.
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PO3POBKA MATEMATI/I‘-II-!Oi MOJAEJII IHJKEHEPHO-TEXHIYHOI'O
METOJAY KOMIIVIEKCHOI OIJIHKHU TA KOHTPOJIIO HASABHOCTI
PEYOBUH TEXHOI'EHHOT'O 3ABPYJHEHHS

JloGoituenko B.M.
HanionanbHuii yHIBEpCUTET UBIILHOTO 3aXHUCTy YKpainu, XapkiB, YKpaina

CyuacHa AisUIBHICTD JIFOJMHM 3HAYHHM YMHOM BIUIMBA€E Ha OTOYYIOYE cepe-
JIOBUILIE — SIK TEXHOTEHHE, TaKk W mpupomHe. OKpiM OYEBHIHOTO HEraTHBHOTO
BIUIMBY BHACIJIOK POMUCIIOBOI, KHUTJIOBO-KOMYHAJIBHOI Ta CLIBCHKOTOCIIONApCh-
Koi raiy3i Jo1aTKOBUM (pakTOpOM BUCTYTAIOTh Ha/(3BUYaliHi MOAIT Ta cuTyaii, 1o
CIPUYMHAIOTh 3Ha4YHI MaTepianbHi 30uTku [1, 2], mOTipmeHHs >KUTTEIISUTBHOCTI
HaCeJIEHHS, 3aru0eb JIFo/IeH Ta IHIINX XUBHX 1CTOT, 3MiHM A0BKULI [3]. OcranHi
MOXYTb CYNPOBOJUKYBATUCS MOTPAIUISTHHSAM B HaBKOJIMIIIHE CEPEIOBHIIE IIIKiIIH-
BHX PEYOBHH. Ba)KIIMBHM €JIEMEHTOM MiHIMi3alii pecypcHUX Ta EKOHOMIYHHUX
BUTpAT TNPU LIOMY € TONEPE/DKEHHs HaJI3BUYalHMX CHUTyalid, B IEpIIy 4epry,
TEXHOT'€HHOT 0 XapakTepy. ToMy akTyaJbHOO ITPpOoOIEMOI0 Ha ChOTO/IHI € po3podKa
IH)KEHEPHO-TEXHIYHUX METO/IB KOMIUIEKCHOI OIHKM Ta KOHTPOJIO HasBHOCTI
PEYOBUH TEXHOTEHHOTO 3a0pYy/IHEHHS Y HABKOJIHUIITHEOMY CEPEeIOBHIILI.

MerTorw momoBifi € po3poOka MaTEeMaTUYHOI MOJIEII IHKCHEPHO-TEXHIYHOTO
METOJly KOMIUIEKCHOI OI[IHKM Ta KOHTPOJIO HAsBHOCTI PEYOBHH TEXHOI'CHHOTO
3a0pyAHEHHs, 10 BIUIMBAIOTH HAa HABKOJIMIIHE CEPEIOBUIIE Ta JIIOAWHY, Ta sKa
BpaxoBy€ HAaKOINWYEHHs IWIKiJIMBUX PEYOBHH B IPYHTI BHACITIJIOK IMOPYIICHHS
TEXHOJIOTIYHHUX TPOLECIB HA MAJIOTOHHA)KHOMY XiMiYHO-HEOE3[EYHOMY ITiIPHEM-
ctBi. B momoBini po3risgaeThcs MaTeMaTHYHA MOJENb, IO repeadadae OIiHKY
BIUIMBY JisUTGHOCTI MiJANPUEMCTBA HAa CTaH HABKOJIMIIHBOTO CEPEOBHUINA HIISIXOM
BUPILIEHHS CYKYITHOCTI OKpeMHX 3ajaad. 30Kpema, IepeadadaeTbCcs BUPINICHHS
TaKUX 3aJia4: BU3HAYCHHsI eJIEKTPONPOBITHOCTI Ta KoedilieHTa HeOe3MeKH 3pa3KiB
JIOBKIJUIS [4], BU3HAUSHHS KUTBKOCTI 3pa3KiB JIOBKIJUISl, BU3HAUYEHHS! IPOCTOPOBO-
YacoBOr'0 PO3MIIIEHHS 3pa3KiB JOBKILISA, SIKi MOXKYTh MICTHTH IIKiJJIMBI PpEYOBUHU
TEXHOT€HHOTO MOXO/KEHHS. TaKoK OKpeciieHI MOoAajblli BapiaHTH ampodarii
3aIrpoIIOHOBAaHOI MaTeMaTHYHOI MOJIETI.
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KOMIT'FOTEPHA ITH®OOPMAIIMHO-BUMIPIOBAJIBHA CUCTEMA
JOCJIIXXEHHSI HAIIMHOCTI BETOHY
B EKCIINTYATOBAHUX CIIOPYJAX

Cepikos 1.0.
XapKiBChKUH HalliOHAJILHUH YHIBEPCUTET MiCHKOT'O TOCIO/IapCTBA
imeni O. M. bekeroBi, XapkiB, Ykpaina

®ony OyauHKIB, KOHCTPYKLIHM 1 CHOpYH, IO EKCILTyaTYyIOThCs B YKpaii,
XapaKTepPU3yETbCsl 3HAYHOIO PO3MAITICTIO KOHCTPYKIIHHUX OYIIBENbHUX eJIeMeH-
TiB. Lli 00'eKTH BiAPI3HIIOTHCS YaCOM €KCIUTyaTallii, BIUIMBOM KJIIMaTHYHUX 1 pi3-
HOTO BU/y BUPOOHHMYMX IIKIJUTMBHX BIUIUBIB, (Di3MKO-MEXaHIYHUMH XapaKTepHC-
THUKaMH, piBHEM KyJIbTypHOI ¥ ictopmunoi miHHocti [1]. Ipouec ix excruryaramii
CYNPOBOIKYETHCS (PI3MUHUM 3HOCOM PI3HOT'O CTYIEHIO. Y 3B'SI3KY 3 I[HM, aKTyallb-
HOIO 3aJ1a4€el0 € POBE/ICHHS IXHbOI MepioMYHOI AIarHOCTHKH, OLIHKH TEXHIYHOTO
CTaHy 3 METOIO MPUIHATTS PillIeHb 0 HEOOXiJHOCTI 1 BU3HAYEHHIO 00CSTy pecTaB-
paIiiiHuX, peMOHTHHX, BinOyI0BHUX poOiT. [Ipu mocmikeHHI W OIHIN TEXHIYHO-
rO CTaHy KOHCTPYKIIHHUX €JIEMEHTIB eKCILTyaTOBaHMX OYyIMHKIB, KOHCTPYKLIH i
CHopyJ 3 Pi3HUX OymiBeTbHUX MaTepialiB, HEOOXIHA TOCTATHHRO BHCOKA OIEpaTHU-
BHICTh OJICpP)KaHHS KiHIIEBUX PE3YIbTATIB, IXHS HAIWHICTH 1 BIPOTiTHICTh, TaK SIK
BIJl IUX XapaKTEPUCTUK 3AJICKUTH HANANI AKICTh 1 HAMIHHICTh PEKOHCTPYHOBAHOT O
YM BiZIpEMOHTOBAHOTO 00'€KTa, & TAKOXX NMPABMIBHICTH OL[IHKK HEOOXiIHUX €KOHO-
MIYHUX BUTpAT.

MeTol0 JOMOBi/I € Pe3yNbTaTh JOCTIDKEHHS e(peKTUBHUX CY4aCHHUX METO-
JIiB HEPYHHIBHOTO KOHTPOJTIO.

B nonogiai nmpoBeneHuit aHaiz 1mokasas, IO B IbOMY IUIaHI OJHHM i3 JI0-
CTaTHBO e(heKTHBHUX Ta HAIMHUX 32 OAEPKYBAaHUMH Pe3yJIbTaTaMH BUMIPIOBAHb €
YIBTPa3BYKOBHH IMITYJIbCHUM METOA HEepyHHIBHOrO KOHTpomo [2]. Buxomsum 3
TaKUX MepeyMoB po3polIieHi iHpopMaIiifHO-BIMipIOBaJIbHA CHCTEMA JOCIIKEH-
Hs HaJiliHOCTI OeToHY B ekcruryaTtoBaHux criopyaax YMC — 2011 Ta mopraTuBHi
YIIBTPa3BYKOBI KOHTPOJIBHO-BUMIiptoBabHI npmwiaaun YUC — 12M ta YUC — 14M.
3 Meroro 3abe3neueHHs] HeoOXiHOI ONEePaTUBHOCTI JaHWX BHUMIpIOBaHb, OJEpiKa-
HUX TIPH IIPOBEJCHHI 00CTE)KEHHsI OETOHY B KOHCTPYKLIHHHX eleMeHTax Oy/iBe-
JIBHUAX 00’ €KTIB, pO3po0JIEHO BiJIOBIIHE TpOrpaMHe 3a0e3MeueHHs!.

Cnucoxk Jgiteparypu

1. Scniit I1.B., Konorayk O.I1., Axyoumun O. M. [lociipkeH ST MIITHOCTI OeTOHY He-
pyiiHiBHIME MeTonaMu KoHTpoimro / H-1 30. «PecypcoekoHOMHI MaTepianu, KOHCTPYKIIi Ta
criopyan», 2016. Bur. 32. C. 296 — 303.

2. CepuxoB f1. A. IlpuMeHeHHEe YyIBTPa3BYKOBOTO HMMITYJIBCHOTO METO/A KOHTPOJIS
MIPU pean3aliy MPOEKTOB PEMOHTA M PEKOHCTPYKIHUH CYIIECTBYIOIIETO XWIoro GoHaa u
MIPOMBIIIIEHHBIX O00BEKTOB / «YCTOWYMBOE pPa3BUTHE TOPOIOB M HOBAIMHU  KWIIHIIHO-
KOMMYHAaJIBHOT0 KoMmIuiekcay // [Isras MexmyHap. Hayd.-ipakTid. koHd. Mocksa : MUK-
XuC, 2007, 1. 2. C. 338 — 341.
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TH®OPMAIINHI TEXHOJIOI'TT Y UBLIbHIN BE3MEIL
I YAC HAJI3BBUYAMHOI CUTY AL

Hipi M.1O., Cmemnsxos K.C.
XapKiBChKUI HalliOHAJILHUH YHIBEPCUTET pa/liOeIeKTPOHIKH, XapKiB, YKpaiHa.

Po3BuUTOK HayKH 1 TEXHIKM Ha Cy4acCHOMY €Tall Ba)KKO ySIBUTH coOi Oe3 BU-
KOpPHCTaHHS 00YHCITIOBAIBHOI TEXHIKU Ta IHPOpMAIifHUX TEXHOJIOTIH.

XKonna cdepa nroncekoi misiIbHOCTI He 00XomuThes Oe3 ix momomorw. I ra-
ny3b «lluBinbHA Oe3rexa» He € BUKIIOYEHHSIM. 3akoH Ykpainu «IIpo mpaBoBuii
PEeXUM HaJI3BUYAHHOTO CTaHY» BU3HAuYa€ HaJ3BUYalHHUN CTaH SK O0COONMBUI Tpa-
BOBHH PEXHM, KU MOXKE TUMYacOBO BBOJMTHUCS B YKpaiHi UM B OKpeMHUX ii Mic-
LEBOCTSIX NP BUHWKHEHH] HAJ[3BUYAMHUX CUTYaIlill TEXHOr€HHOTO 200 MPUPOIHO-
rO XapakTepy He HIDKYE 3arajbHOJEp)KaBHOTO PIBHA, IO HPHU3BEIH YU MOXYTh
MIPU3BECTH 0 JIIOJCHKAX 1 MaTepialbHUX BTpaT, CTBOPIOIOTH 3arpo3y JKUTTIO 1
3/10pOB'10 rpoMajisH [1-4].

MerTor omoBiai € 03HAOMIICHHS 3 IPOOIEMaMu TIOIIUPEHHS cepell TpoMa-
IsH iH(opMalii pi3HOro Xapakrepy 3a JAOMOMOror iHQOPMAIIHHUX TEXHOJIOTIH.
BaxknuBuMm acnekroM mommpeHHs iHdopManii miJ 4ac HaJA3BHYAHOIO CTaHy €:
3MEHILIeHHs TaHiku, GuTbTpanis gelikoBoi iHpopmanii — cpsiMoBaHoi Ha JecTadi-
Ji3alio curyarii, 30iIbIIeHHsT 00I3HAHOCTI HACENEHHS OO0 CHTYallii Ta Mep
TIOKPAIIEHHs MTOJIOKEHHs. B TONOBi/i HABOAATHCS PE3yJbTAaTH aHAII3y HOIIUPEHHS
iHdopMmanii y pi3Hux Kpainax Ha npukiani nangemii 2020 poky. HaBeneni mani
MTOKA3yIOTh, 110 Y MEPeXki OUTBIIHI BiJICOTOK iH(pOPMAIIii, KOTPY OTPUMYE JIFOIUHA
€ ¢eiixoBumu. [Ipukinagu 60poTsOM 3 HEJOCTOBIPHOIO iH(OpPMaIi€ro i Yac Haj-
3BUYAHHOTO CTaHy: CTBOPEHHS OCHOBHHX JKepeln iHpopmailii, GpinbTparis iHpop-
Marlii, OJIOKyBaHHS HEIOCTOBIDHHMX JDKEpesd, KOTpl CiIOTh MaHiKy, IPOCYBaHHS
caiTiB moz.gov.ua, who.int Ta inmi. B 3B’s13Ky 3 1M € HE0OXiTHICTh Y COPTYBaHH1
HerpaBauBHX/(pelHKOoBUX HOBHH Ta NpaBauBuX. Cepes onuTyBaHb OYJIO BHSBIEHO,
110 TITBKY 68 BiJICOTKIB YKpaiHIIIB BMIIOTh PO3PI3HATH 1Ii HOBUHU. ToMy € moTtpeda
MapKyBaHHs Ta BBEJCHHS PEHTHUHTY PECYpPCiB 3 NOTEHIIIIHO HENpaBAWBUMH ITyOJTi-
KaIlisIMA Ta PECYPCIB 3 CTO BiJICOTKOBOI MMOBIPHICTIO MpaBmu. Takox € motpeda B
MoOy/OBl aNropuTMy BUSIBJICHHS IIA0JIOHIB HENOCTOBIpHOI iH(oOpMarii, s
LIBHKOTO BUAAJIEHHs a00 BBEAECHHS CaHKIIH MIPOTH pecypcy.

Cnucoxk Jgiteparypu

1.MO3 Vkpaian [EnextponHuit pecypc] — Pexmm goctymy 10 pecypcey:
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YIIpaBIICHUS JIMKBUAAINCH TTOCIEICTBUIl YPE3BBIYAHHBIX CUTYaIH T7100aIbHOTO XapaKkTepa
/ H.I'. Kyayk // Cucremu 06podku indopmarii. — X.: XVIIC, 2015. — Bum. 3 (128). — C.
140-143.

3. World Health Organization [Enexrponnuii pecypc] — Pexxum gocrymy a0 pecypey:
https://www.who.int/.

4. T'ox6epr I'. C. Uadopmarmonnsie TexHomorun / I'. C. I'ox6epr, A. A. Koporkus,
A. B. 3apmeBckmii., 2014. — (ACADEMIA)
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_ OPTAHI3ALII, )
SAKI MPUNHSNIN YYACTb Y KOH®EPEHLYI

Aszepbatiodcancekuii mexnivnuil yHisepcumem, bBaky, Azepbatiosxcan
Biiicbrosa Axademist 3opounux Cun Asepbatioxcancovroi pecnyonixu,
baxy, Azepbatiooncan
Biticoxoea uacmuna A1686, Kuis, Ykpaina
Biticoxosuti incmumym Kuiscvroeo nayionanvnozo yHigepcumemy
imeni Tapaca llleguenxa, Kuis, Ykpaina
Biiicbrosuil incmumym menexomyHikayiti ma ingpopmamuzayii
imeni I'epoie Kpym, Ilonmasa, Kuis, Ykpaina
Tonosue ynpaeninusa Hayionanvnoi eeapoii Yxpainu, Kuis, Yxpaina
epoicasna cimMHasis-iHmepHam 3 NOCUNICHOIO GIlICbKOB0-QI3UUHOI Ni020MOBKOI0
“Kaodemcokuii kopnyc”, Xapkis, Yxpaina
Heporcasne nionpuemcmao "l1is0enHuil 0epicasHull NPOeKMHO-KOHCMPYKMOPCHKULL
ma HayKo80-00CIOHULL IHCIMUMYmM a8layitiHol npomucio8ocmi'”,
Xapxis, Yxpaina
Jeporcasruil Hayko80-00CIOHUL IHCMUMym sunpodyeams i cepmugixayii
030poenns ma 8iticbko6oi mexuiku, Yepnicie, Ykpaina
Jninposcorkuil Hayionanvruil yHieepcumem imeni Onecs I'onuapa,
Jninpo, Yxpaina
Kumomupcoruii giticoxosuti incmumym imeni C.I1. Koponvosa,
Kumomup, Ykpaina
Tuemumym eeoepapii Azepoaiioxcancokoi HayionaneHoi akademii Hayx,
baxy, Azepbatiooncan
Tuemumym cucmem ynpaesninns Asepoarioscancokoi Hayionanvnoi axademii Hayk,
baxy, Azepbatiooncan
Tuemumym cneyianeroeo 36’53y ma 3axucmy ingpopmayii Hayionanvroeo
mexniunoeo yHieepcumemy Yxpainu “KIII1“, Kuis, Yxpaina
Kuiscoxuii nayionanonuti ynieepcumem imeni Tapaca Llleguenxa, Kuis, Yxpaina
Memponozciunuii yenmp giticoxogux emanounie 3C YVrpainu, Xapxis, Yrpaina
Hayionanvua axademis Hayionanenoi 2eapoii Yrpainu, Xapxis, Ykpaina
Hayionanvua axademis cyxonymmuux 6iticbk
imeni eemomana I[lempa Cazaiioaunozo, Jlvsis, Yxpaina
Hayionanvnuii agiayivinuii ynieepcumem, Kuis, Yxpaina
Hayionanvnuii aepoxocmivnuil ynisepcumem imeni M. €. JKyxoecvkoeo
"Xapriecvruti agiayitinuti incmumym”, Xapxis, Yxpaina
Hayionanvnuii mexniynuil ynisepcumem Yxpainu
imeni leops Cixopcoroeo “KIII”, Kuie, Yxpaina
Hayionanvnuii mexniynuil ynisepcumem "Xapxiecokuil noaimexHiyHutl
incmumym", Xapxkis, Yxpaina
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Hayionanvnuii mpancnopmuuii ynieepcumem, Kuis, Yxpaina
Hayionanvnuii ynisepcumem «Jlvgiecoka nonimexuixkay, Jlv6ie, Yxpaina
Hayionanvruil ynisepcumem «Odecvra mopcvra akademisny, Odeca, Yxpaina
Hayionanvuuil ynisepcumem oboponu Yxpainu
imeni Ieana Yepnsaxoscwvrozco, Kuis, Ykpaina
Hayionanvnuii ynisepcumem yuginonoeo 3axucmy Yxpainu, Xapkie, Yxpaina
Hayionanvruil opuduunuii ynieepcumem imeni Apocnasa Myopoeo,
Xaprxis, Yxpaina
Tlonmascovruil HayionaneHuti mexHiuHuil yHigepcumem
imeni FOpis Konopamioxa, Ilonmasa, Yxpaina
Tonmaecwra deporcasna azpapua axkademis, [lonmaea, Yxpaina
Tonmaecwruil konedc nagpmu i 2easy [lormascobko2o HAYiOHANLHO2O MEXHIYHO20
yuigepcumemy imeni FOpis Konopamioka, Ilonmasa, Yxpaina
THonmasceruil konedoc xapuosux mexuonocii HVYXT, [lonmasa, Ykpaina
Cymcoruil depocasnuti yuigepcumem, Cymu, Yrpaina
TOB HBII Paoixc, Kponusnuyekuil, Yxpaina
TOB Xapriscokuil erekmpomauunobyoienutl 3a600, Xapkis, Ykpaina
Yxpaiucera insicenepro-nedazociuna axademis, Xapxis, Yrpaina
Yxpainucerxuil depoicasnuil ynisepcumem 3ani3HUYHO20 MPAHCROPINY,
Xaprxis, Vkpaina
Ymancokuii nayionanonuil ynieepcumem cadisnuymea, Y maus, Yrpaina
Yuieepcumem mexnonocii' i cymanimaprnux nayx, benvcoko-bsana, Ionvwa
Xapxiscoka depoicasna axademis ghizuunoi kyremypu, Xapkis, Yrpaina
Xapxiscoke npedcmasnuymeo eenzamosnuka — J[KA Vrpainu, Xapxis, Yxpaina
Xapxiecokuil 2yManimapHutl ynieepcumem
«Hapoona yxpaincexa axademiny, Xapris, Yxpaina
Xapxiecokutl HayioHanvHull ekoHomiunull ynieepcumem imeni Catimona Kysmneys,
Xapxis, Yxpaina
Xapxiecokuil HayiOHATLHULL YHIGepcUumem 6HympiwiHix cnpas, Xapkis, Yxpaina
Xapxiecokutl HayionanvHuil yHieepcumem imeni B.H. Kapasina, Xapxis, Yxpaina
Xapxiscokutl HaYiOHATLHULL YHIGEPCUMEm MICbK020 20CnO0apCcmed
imeni O. M. bexemoea, Xapxkis, Yxpaina
Xapxiecokutl nayionanvruil ynieepcumem llosimpanux Cun
imeni leana Koowceoyba, Xapkis, Yrpaina
Xapxiscokuil HayionanbHutll yHigepcumem paodioerekmporixu, Xapkis, Yxpaina
Xapxiscokuil npueamnutl HasuaibHo-euxosHuil komniexc ~Jliyeu Ipogecionan”,
Xaprxis, Yxpaina
Xapxiscokuil padiomexuiunuil mexuikym, Xapkis, Yxpaina
Lenmpanvruti HaAyK080-00CAIOHULL IHCMUMYM 030POEHH MA GIICLKOBOI MEXHIKU
3opoiinux Cun Yxpainu, Kuis, Ykpaina
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