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The object of research is the methods of fast classification for
solving text data classification problems. The need for this study is
due to the rapid growth of textual data, both in digital and printed
forms. Thus, there is a need to process such data using software, since
human resources are not able to process such an amount of data in full.

A large number of data classification approaches have been de-
veloped. The conducted research is based on the application of the
following methods of classification of text data: Bloom filter, naive
Bayesian classifier and neural networks to a set of text data in order
to classify them into categories. Each method has both disadvantages
and advantages. This paper will reflect the strengths and weaknesses
of each method on a specific example. These algorithms were com-
paratively among themselves in terms of speed and efficiency, that is,
the accuracy of determining the belonging of a text to a certain class
of classification. The work of each method was considered on the
same data sets with a change in the amount of training and test data,
as well as with a change in the number of classification groups. The
dataset used contains the following classes: world, business, sports,
and science and technology. In real conditions of the classification
of such data, the number of categories is much larger than that con-
sidered in the work, and may have subcategories in its composition.

In the course of this study, each method was analyzed using
different parameter values to obtain the best result. Analyzing the
results obtained, the best results for the classification of text data
were obtained using a neural network.

Keywords: text data classification, Bloom filter, naive Bayes, neu-
ral network, classification time and accuracy.
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The object of research is software for financial accounting and
distribution of funds in a non-profit charitable foundation using
smart contracts of the Ethereum platform. The work is aimed at
designing and implementing a software application for a charitable
foundation, which allows to exclude the misuse of funds of a non-
profit charitable foundation.

The paper proposes an implementation of the Ethereum smart
contract for the software of a charitable foundation. In the app,
users can apply for financial aid or make a charitable donation.
The request for financial support is confirmed by administrators
to avoid abuse by those seeking help. Anyone who has a crypto
wallet can become a sponsor by transferring funds from its account
to a selected request. The sponsor remains incognito when mak-
ing a charitable contribution. After collecting the entire declared
amount, the funds are automatically transferred to the crypto wal-
let of the request’s owner.

A smart contract and a corresponding decentralized web applica-
tion for interacting with it were experimentally deployed, and their
joint work was tested. To implement the smart contract, the Solidity
programming language was chosen; developed smart contract con-
verted to bytecode using remix. The resulting bytecode is ready to be
deployed on the Ethereum platform. Decentralized web application for
interacting with the contract is implemented using Web3.js, Vue.js.
A rough estimate of the cost of deploying a project on the Ethereum
platform has been made. The deployment and operation of smart con-
tracts and web applications comes with a certain overhead, which is
most dependent on the cost of ether. However, this is a justified price
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to pay for the transparency of transactions and the shadowing of the
turnover of funds of the charitable foundation.

The results of the research can be used as a basis for further
transformation into full-fledged software with the ability to submit
all reporting documents to the relevant government agencies and
SpONSOrs.

Keywords: smart contract, blockchain technology, distributed
ledger, Ethereum platform, decentralized web application, charitable
foundation, Solidity, Remix, MetaMask.
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The object of research is the process of transportation of drill-
ing fluid used for lubrication and cooling of drilling equipment of
offshore oil production platforms. The subject of the study is the
stratification of the density of the drilling fluid along the height of
the cargo tank in which it is transported. The technology of transpor-
tation of drilling fluid on the Platform Supply Vessel is considered.
A problematic point in ensuring this process is that during the trans-
portation of drilling fluids, due to the action of gravitational forces
on organic and inorganic compounds in their volume, there is a latent
change in their dispersion over the volume of the fluid. This leads
to the stratification and stratification of the fluid density along the
height, as well as to the formation of sediments at the bottom of the
cargo tanks, in which the drilling fluid is transported. The study is
aimed at developing a technology that maintains a constant value of
the density of the drilling fluid along the depth of the tank in which
it is transported. The studies were carried out in the vessel system
for transporting drilling fluid of a specialized marine vessel of the
Platform Supply Vessel type with a deadweight of 5850 tons. It is ex-
perimentally established that for a transportation time of 6-36 hours,
the density stratification of the drilling fluid is 3.04-32.04 %. As
a method that ensures the minimum stratification of the density of
the drilling fluid during its transportation, it is proposed to use an
additional X-shaped circulation of the drilling fluid in the volume

of adjacent cargo tanks. Studies have confirmed that the density
stratification over a time period of 6-36 hours decreases to a range
of 2.30-9.01 %. The complex use of additional X-shaped circulation
and simultaneous air supply to the bottom of the cargo tank provides
a density stratification value of 0.73-2.93 %. The proposed tech-
nology was tested on a specialized seagoing vessel of the Platform
Supply Vessel type with a deadweight of 5850 tons and can be used
on offshore vessels that ensure the operation of offshore oil produc-
tion platforms.

Keywords: Platform Supply Vessel, drilling fluid, transportation
system, density stratification.
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The object of research is to parallelize the learning process of ar-
tificial neural networks to automate the procedure of medical image
analysis using the Python programming language, PyTorch frame-
work and Compute Unified Device Architecture (CUDA) techno-
logy. The operation of this framework is based on the Define-by-Run
model. The analysis of the available cloud technologies for realization
of the task and the analysis of algorithms of learning of artificial neu-
ral networks is carried out. A modified U-Net architecture from the
MedicalTorch library was used. The purpose of its application was
the need for a network that can effectively learn with small data sets,
as in the field of medicine one of the most problematic places is the
availability of large datasets, due to the requirements for data con-
fidentiality of this nature. The resulting information system is able
to implement the tasks set before it, contains the most user-friendly
interface and all the necessary tools to simplify and automate the
process of visualization and analysis of data. The efficiency of neural
network learning with the help of the central processor (CPU) and
with the help of the graphic processor (GPU) with the use of CUDA
technologies is compared. Cloud technology was used in the study.
Google Colab and Microsoft Azure were considered among cloud
services. Colab was first used to build a prototype. Therefore, the
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Azure service was used to effectively teach the finished architecture
of the artificial neural network. Measurements were performed using
cloud technologies in both services. The Adam optimizer was used to
learn the model. CPU duration measurements were also measured
to assess the acceleration of CUDA technology. An estimate of the
acceleration obtained through the use of GPU computing and cloud
technologies was implemented. CPU duration measurements were
also measured to assess the acceleration of CUDA technology. The
model developed during the research showed satisfactory results ac-
cording to the metrics of Jaccard and Dyce in solving the problem.
A key factor in the success of this study was cloud computing services.

Keywords: software, artificial neural networks, Python, PyTorch
framework, CUDA, modified U-Net architecture.
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The object of research is marine diesel engine oils, which provide
lubrication, cooling and separation of friction surfaces. The subject
of the research is the process of ensuring minimum mechanical losses
in marine diesel engines. A problematic point in ensuring the lubrica-
tion of the cylinder-piston group and motion bearings is the lack of
analytical and experimental studies that establish the relationship
between the structural characteristics of engine oils and mechanical
losses arising in marine internal combustion engines. The degree of
orientational ordering of molecules and the thickness of the boun-
dary lubricating layer are considered as the structural characteristics
of engine oils. The determination of these values was carried out
using the optical method based on the anisotropy of the light absorp-
tion coefficient by the boundary lubricant layer and the isotropic
volume of the liquid (engine oil). The assessment of the level of
mechanical losses arising in marine diesel engines was carried out
according to an indirect indicator — the overshoot of the rotational
speed and the time to reach the steady state of operation in the event
of a change in load. It has been experimentally established that for
engine oils used in marine internal combustion engines, the thick-
ness of the boundary layer can be 15-17.5 pm. Motor oils, which are
characterized by a higher ordering of molecules and a thickness of the
boundary lubricant layer, ensure the flow of transient dynamic pro-
cesses with less overshoot and a shorter transient time. This ensures
the level of minimal mechanical losses occurring in marine diesel en-
gines. The technology for determining the structural characteristics
of engine oils can be used for any type and grade of oil (mineral or
synthetic; high or low viscosity; used in both circulating and cylin-
der lubrication systems). The method of indirect assessment of me-
chanical losses of marine diesel engines can be used for any types of
internal combustion engines of ships of sea and river transport (low-,
medium- and high-speed; as well as performing the functions of both
main and auxiliary engines).
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The object of the research is the decision support system in the
treatment of lung cancer, the subject of the research — the use of a
multi-scenario interface in the construction of decision support sys-
tems. One of the problem areas in software development is the need
for multi-criteria adaptation of interfaces to users. This problem be-
came especially acute after the introduction of quarantine when vari-
ous automation systems began to develop rapidly, aimed at reducing
direct contact between the customer and the service provider. If ear-
lier software users were the more or less related group, now the differ-
ence began not only at the level of technical qualifications. Now, when
developing software, more attention should be paid to physiological
and psychological differences between users, features of hardware and
software, environment, and other criteria. In the current situation, it
turned out that in most cases automated systems are used by persons
who are not interested in these systems but simply have to use them.
One of the options for solving this problem is to create an adaptive
universal interface. This research is aimed at analyzing methods for
implementing multi-scenario decision support systems in the treat-
ment of lung cancer. In the research, attention is paid to the following
aspects: adaptive intelligent interface, architecture and structure of
the adaptive intelligent interface, algorithms for the functioning of
agents of adaptive system interfaces. In the research, the system was
used by 500 participants for 30 days. The benchmark was the type
of data display scenario selected at the start and end of the day. The
research showed a gradual transition of users to scenarios of higher
complexity, which involve the analysis of all available information.

;82

TECHNOLOGY AUDIT AND PRODUCTION RESERVES — Ne 5/2(61), 2021



I55N 2664-9969

ABSTRACTS AND REFERENCES: SsYSTEMS AND CONTROL PROCESSES ﬁ

The tendency of reverse transitions decreases with time, and from
the 18th day of using the system, the type of the selected interface
changes in rare moments. These results proved the possibility of using
automatically configurable interfaces, and bringing them to the final
form will be achieved in 18—20 days of using the system.

Keywords: adaptive interface, decision support systems, medical
diagnostic systems, multi-scenario systems.
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The object of research is a distributed order processing system
for a restaurant chain. The subject of the research is the analysis of
the use of Redis for managing event queues in distributed systems.

When implementing a distributed order processing system in
a restaurant chain with a possible load of up to 20,000 users per day,
the Redis system was used. Management of 9 distributed subsystems
was organized through Redis. This solution showed an increase in the
performance of the system under heavy load (from 50 transactions
per second), but the response time of the system in some cases of its
operation was longer than without using Redis. When working sys-
tems using Redis, it is necessary to take into account the amount of
data with which Redis will work, since it does not exceed the amount
of RAM, the absence of differentiation into users and groups, and the
absence of a query language, which is replaced by a key-value scheme.

This research is aimed at analyzing the operation of the system
during trial operation under real load. We compared the operation
of a configured system with Redis enabled and disabled. The main
indicators for the analysis were the system response time and the
maximum request execution time. The research was carried out
for 2 weeks, the first week using the system settings with disabled
Redis, the second — with enabled Redis. We selected 2 days with
a similar load on the system to each other. Especially indicative are
the results of comparing the durations of the longest queries, which
show an almost constant value of the duration for the system in the
mode of enabled Redis. The hypothesis of an increase in the system
response time at low loads was confirmed, but this value not only
leveled off at a load of 500 unique users but also became less at loads
of 1000 unique users.

Keywords: microservice, service-oriented architecture, order pro-
cessing, Redis, software development, software engineering.
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The object of research is the military radio communication
system. Effective operation of routing protocols is possible only if
there is reliable information about the network topology for network
nodes, given that the mobility of individual nodes is insignificant
in special purpose wireless networks. Because nodes in the network
demonstrate the mobility property of the node groups. This paper
solves the problem of the analysis (decomposition) of methods of

protocols efficiency increase of dynamic routing in telecommunica-
tion networks with a possibility to self-organization.

In the course of the research, the authors used the main provi-
sions of the queuing theory, the theory of automation, the theory of
complex technical systems and general scientific methods of cogni-
tion, namely analysis and synthesis. This research analyzes various
methods to increase the efficiency of dynamic routing protocols.
Energy efficiency methods focus on three main components in energy
management: battery management, transmission energy manage-
ment and system energy management methods. Reliable multicast
has become indispensable for the successful deployment of special
purpose wireless networks, such as in tactical military operations and
emergency operations. The results of the research will be useful in:

— development of new routing algorithms;

— substantiation of recommendations for improving the effi-
ciency of the route selection process in networks with the possibility
of self-organization;

—analysis of the electronic situation during hostilities (ope-
rations);

— while creating promising technologies to increase the effi-
ciency of mobile radio networks.

Areas of further research will focus on the development of
a methodology for the operational management of interference pro-
tection of intelligent military radio communication systems.

Keywords: military radio communication system, routing proto-
cols, Ad Hoc Networks, self-organizing networks, data transmission
systems.
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The object of research is the military radio communication sys-
tem. Effective operation of routing protocols is possible only if there
is reliable information about the network topology for each of the
network nodes. Construction of special purpose radio networks with
the possibility of self-organization is possible only in the presence of
adequate and reliable models of their work in different applications
and the impact nature. It necessitates the development of new and
adequate algorithms (methods, techniques) for modeling routing
algorithms in special purpose radio networks with the possibility
of self-organization. This work solves the problem of developing
a simulation model of a mobile radio network for special purposes
with the possibility of self-organization.

In the course of the research, the authors used the main provi-
sions of the queuing theory, the theory of automation, the theory of
complex technical systems and general scientific methods of cogni-
tion, namely analysis and synthesis. This simulation model was deve-
loped to assess the effectiveness and adequacy of the developed scien-
tific and methodological apparatus for routing management in special
purpose radio networks with the possibility of self-organization.

The research results will be useful in:

— development of new routing algorithms;

— substantiation of recommendations for improving the effi-
ciency of the route selection process in networks with the possibility
of self-organization;

— analysis of the electronic situation during hostilities (operations);

— while creating promising technologies to increase the effi-
ciency of mobile radio networks;

— assessment of adequacy, reliability, sensitivity of routing algo-
rithms;

— development of new and improvement of existing simulation
routing models.

Areas of further research will focus on the development of
a methodology for the operational management of interference pro-
tection of intelligent military radio communication systems.

Keywords: routing protocols, Ad Hoc Networks, self-organizing
networks, data transmission systems.
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The object of research is the characteristics of the materials used in
the bioprinting process. One of the biggest problems in the field of bio-
printing is the materials used for printing organs, in particular, the lack
of mechanical properties of these materials, such as strength, elasticity,
ductility, wear resistance, and the like. They are essential to achieve the
stabilization of printed structures. During the study, the requirements

for materials used in the technology of three-dimensional bioprint-
ing, including hydrogels, were discussed. Three main methods were
considered (extrusion bioprinting, drip bioprinting, laser bioprinting),
for each of which separate requirements for materials are put forward.
Comparative assessment of these materials for different types of print-
ing techniques are obtained. It is also determined that the extrusion
printing technique is the most used for this direction of use, however,
there remains the problem of the viability of living cells through the
force of the bias stress, which occurs when the substance is squeezed
out from the side of the nozzle walls. It is determined that the main
requirements are the ability to gel, low surface tension, wettability
and viscosity of the substance. Through understanding and structured
information, it is possible to provide biological connections for better
cellular interactions and improve the nutrient medium for the creation
of physiologically relevant, functional tissues that can be engrafted by
the human body after implantation. With such initial data, it is pos-
sible to develop new materials and improve existing ones that would
meet all these requirements. By identifying the key problem, new
ways of solving it can be developed. The above problems are some of
the main reasons why researchers are still far from the bioprinting of
clinically significant functional organs. Nonetheless, thanks to the new
development, bioprinting will become a key technology for future tis-
sue engineering, regenerative medicine and pharmaceuticals.

Keywords: bioprinting, bioink, extrusion printing, drop printing,
laser printing, living cells, surface tension.
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NOPIBHANBHUA AHAMI3 TOYHOCTI TA WBKAKOCTI KNACHPIKALT TEKCTOBUX HAHUX 3 BHKOPHCTAHHAM HEHPOHHMX
MEPEM, ®INETPY EMYMA TA METOJIY HATBHOI'O BAHECA cropinku 6-8

I'pmyenxo 0. H0., Apemenxo B. C.

OG6’ €KTOM JIOCTIJIKEHHST € METOJIM TIBU/IKOT Kracuikartii juist BUpinents 3aiadi kiacudikanii Tekcropux gannx. HeoOxiamicts ganoro
JIOCJIiJKEHHS 3yMOBJIEHA CTPIMKIM POCTOM TEKCTOBUX JIAHUX SK B €JIEKTPOHHOMY BUIJIA/, TaK i B IPYKOBAHOMY. TaKUM YMHOM BHHUKAE I10-
Tpeba y 06polIli TAKMX JaHKX i3 BUKOPUCTAHHSM TIPOTPAMHOTO 3a0€3IIeUeHHS, TaK K JIOACHKI PECYPCH HE B 3M031 00pOGIATH Taky KilbKicTh
JaHUX y TIOBHOMY 006CsI3i.

PospobJieno BEJIMKY KiJIbKicTh 1izxoAiB kiaacudikaii ranux. IIposeneni pocimkenns 62.3y10TbC$1 Ha 3aCTOCYBAaHHI HACTYIIHUX METO/iB
kaacudikanii TekcToBux Aanux: Giasrpy Biyma, HaiBHOTO GaileciBCbKOro KiaacudikaTopa Ta HEHPOHHUX MEPEK 10 HAOOPY TEKCTOBUX JAHUX
i3 MeTor0 Kaacugikaiii ix Ha kateropii. Kosken Metos Mae ik Heo/IiKy, Tak i nepesaru. B pamiii po6oti 6ye BizoOpakerno ciabki ta CHabHi
CTOPOHU KOKHOTO 13 MeTo/1iB. [ani asroputmu 6yJ10 HOPIBHAHO Mizk c06010 3a MBUAKICTIO POOOTH Ta e(heKTUBHICTIO, TOOTO TOYHICTIO BU3HA-
YeHHSI MPUHAIEKHOCTI TEKCTY JI0 TIEBHOTO KJIacy kiaacudikaiiii. Po6oTy KoskHOro MeToLy 6yJI0 PO3TIISTHYTO HA OJIHAKOBHX Habopax JaHuX i3
3MIHOIO KiJIbKOCTI HABYAJIbHIX Ta TECTOBHX JIAHKX, & TAKOJXK i3 3MiHOIO KisibKoCTi rpyn Kiaacudikariii. BukopucroByBanuii Habip JaHUX MiCTUTD
B co0i HACTYTIHI KJTacu: CBiT, Oi3Hec, COpT Ta HayKa i TexHika. Y pealbHuX yMoBaX Kiaacudikalii Takux JaHuX KiJIbKiCTh KaTeropiii € Habarato
GLIBIII0I0, HisK OYJIO0 PO3IJIAHYTO B POOOTI, Ta MOKE MaTH Yy CBOEMY CKJIAJl MiAKaTeropii.

¥V X0/l BUKOHAHHS OCJIIPKEHHS GYJI0 TPOaHATI30BaHO KOKHIUIT METOT 13 BUKOPUCTAHHSIM Pi3HOTO 3HAYEHHS ITaPAMeTPiB /JIsT OTPHMAHHS
KpaIIoro pe3yabraTy. AHali3yloun OTPUMAaHi pe3yJIbTaTH, HAlKpalli pe3yasTatu Kiracudikarii TeKCTOBUX JaHUX OTPUMAHO TTiJ[ 4Yac BUKOPH-
CTaHHS HePOHHOI Mepeski.

Kmouosi cnosa: kiacudikaiiis TekcToBUX Aannx, Ginsrp bayma, naisnuii baiiac, neifponna Mepeska, 4ac i TOUHiCTh Kracudikariii.
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BHKOPHCTAHHA TEXHO/MOrIi BNOKYEH [UIA OBMIKY TA PO3NOAUTY BHECKIB BNATOAIAHOr0 ®OHAY cropinkn 9-14

Iepacumenxo 0. )., Baumnceka B. M.

O6’exToM pociprenst y Aaniit pobori € nporpamue 3abesnedenns st GinancoBoro 06Ky Ta po3HO/ily KOWITIB Y HEPUOYTKOBOMY
Oaaroziitnomy (GOHII 3 BUKOPUCTAHHIM cMapT-KOHTpakTiB miatdopmu Ethereum. PoGorta HampaBiena Ha NPOEKTYBaHHs Ta peasisaliio
MIPOrPAMHOr0 JIOAATKY JUIst 6IarofiifHoro hoHIy, KUl MOKINKAHUN YHEMOKJIUBUTH HEIJIbOBE BUKOPUCTAHHS KOINTIB HENPUOYTKOBOTO
GuaaroziitHoro Gomuy.

VY pobori 3anporionoBaro BapianT peasizanii cMapT-koHTpakty Ethereum mus nporpamuoro gogarky 6uaroaiiinoro dommy. ¥ pogarky
KOPUCTYBaui MOXKYTb MO[ABATH 3as1BKY PO (hiHAHCOBY 0MOMOTY 260 3po6uTu GraroaiiHuii BHECOK. 3astBKY MATBEPKYIOTh aIMiHICTPATOPU
3 METOI0 YHUKHEHHSI 37I0BKUBAHb 3 H0KY 0Ci6, KOTpi HAMAraloThCst OTpUMath foromMory. CIoHCOPOM MOsKe CTaTh GY/ib-XTO, Y KOTO € KPUIITO-
ramaHellb, IIePEKa3aBIIn KOIITH 3 HbOro Ha oOpany 3aaBKy. CIIOHCOP 3a/IMIIAEThCA IHKOTHITO PU HajalHi Giaroaiinoro suecky. ITicas 36opy
YCi€l 3asIBJIEHOT CYMHU JIJIsT JIOTIOMOTH, KOTIITH aBTOMaTUYHO TIEPEPAXOBYIOTHCS HA KPUIITOTAMAHEI[h BJIACHIKA 3asIBKH.

ExcriepuMeHTabHUM TIISIXOM PO3TOPHYTO CMapT-KOHTPAKT Ta BiANOBIHUI JelieHTpatizoBanuii web-101aToK At BBaEMOIT 3 HUM, TPO-
TeCTOBaHO ix poboTy. [lis peasizartii cMapT-KOHTpakTy o6paHo MOBY miporpamysattst Solidity. Po3po6seHuit cMapT-KOHTPAKT IEPETBOPEHO
y GaiiT-Ko/1 3a gornoMoroio Remix. Orpumanuii GaiiT-Ko roToBHi 110 posropaTtantst Ha mardopmi Ethereum. /lenentpanizosanuii Be6 10-
JIATOK /Il B3AEMO/III 3 KOHTPAKTOM peai3oBaHo 3 Bukopucranusm Web3.js, Vue.js. IIposeneno npubiausHy OIHKY BAPTOCTI PO3TOPTAHHS
npoekty Ha mratdopmi Ethereum. Posropranns ta (GyHKIioHyBaHHS PO3YyMHHX KOHTPAKTIB i web-10/aTKy CyNPOBOIKYETHCS TEBHUMU
HAKJIQJIHUMU BUTPATAMHU, SIKi HAUGLIBIIO MipOIO 3asieskath Bizt BapTocTi edipy. [IpoTe 11e € BUMPaBAaHOIO MJIATOIO 3a TPO30PICTh TPAH3AKIIN
Ta JeTiHi3ario 0biry KomtiB 6arofiitHoro hoHmIy.

PesynbraTn 3iliCHEHNX OCIIIKEHD MOKYTh GYTH BUKOPHCTaHI SIK OCHOBA JIJIsI TIOAAMBIIIOTO MIEPETBOPEHHST Yy TIOBHOIIIHHE MTPOTPaMHe
3a6e311eUeHHS 3 MOKJIUBICTIO 110/[aui BCiX 3BITHUX JIOKYMEHTIB y Bi/ITIOBi/IHI JIep’KaBHI OPraHy Ta CIIOHCOPAM.

Kmouosi cnosa: cMapT-KOHTPAKT, OJI0KYEIH-TeXHOJIOTIs, po3noiaenuii peectp, miatrdopma Ethereum, nenenrpasizosanuii web-nonaTok,
6naroniiinuii ponz, Solidity, Remix, MetaMask.

SYSTEMS AND CONTROL PROCESSES

DOI: 10.15587/2706-5448.2021.239437
PO3POBKA CNOCOBY MATPHMAHHA EKCIUTYATALTHHUX XAPAKTEPHCTHK BYPHILHMX CYCMEH3IH M YAC iX
TPAHCIIOPTYBAHHA MOPCBKMMHU CYIAMH KNIACY PLATFORM SUPPLY VESSEL cropinku 15-20

Map’sanos [I. M.

OO6’eKTOM JIOCITIIZKEHHS € TIPOLIEC TPAHCIIOPTYBAHHS OYPUIILHOI CYCIIeH3i, SIKa Y TIOAAJIBIIOMY 3aCTOCOBYETHCSI /ISl 3MAIIlyBAHHS Ta 0XO-
JIOJUKEHHsT 6yPOBOTO 00JIaIHAHH MOPChKIX HaTOBHA00YBHUX MtaTdopM. [Ipeamerom pocmiskeHts € ctpatudikaitis TycTHHI OYpUIbHOT
cycrieHsii 3a BUCOTOI BAaHTaKHOTO TaHKY, B SIKOMY BiIOYBa€ThCs 1l TPAHCIOPTYBaHHS. PO3IJISTHYTO TEXHOJIOTIIO TiepeBe3eH st Oy PUIbHOT
cycrensii Ha MopebKux cyaHax kaacy Platform Supply Vessel. TIpoGaemuum micuem npu 3abesnedeHHi 1pOro MPOLECY € Te, IO i Yac
TPaHCHOPTYBaHHA OYPUJIBHUX CYCIIEH3IH B 3B'sI3Ky 3 €10 rpaBiTalliiHuX CUJI Ha OpraHiuyHi Ta HEOPraHiYHi CIIOJIYKH, IO 3HAXOAATHCS B IX
006cs3i, BITOyBa€ThCs JTATCHTHA 3MiHA 1X AMCIEPCHOCTI 3a 06cATOM cycrensii. Ile npusBoauTh 10 Po3IIapyBaHHs Ta cTpaTudikaiii ryctusun
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CycIieHsii 3a BUCOTOM0, & TAKOK 10 YTBOPEHHS OTI/[iB HA JIHI BAHTaKHUX TAHKIB, B AKUX TPAHCIIOPTYEThCSI OyPUJIbHA CyCIIeHsist. JIOCTiIzKeH S
6yJI0 HampasJene Ha po3poOKy TEXHOJIOTI], o 3a0e3Meuye MATPUMKY MOCTIHHOTO 3HAYEHHs TYCTHHU GYPUIIBHOI CycIensii 3a TIHOnHo0
TaHKy, B AKOMY BiAOyBaeTbes il nepeBesens. JocaifiKeHHs BUKOHYBAIUC B CYyJHOBUI CHCTEMI TPaHCIIOPTYBaHHS OYPUILHOI CycreHsii
crieriamizoBanoro Mmopebkoro cyana tuiy Platform Supply Vessel aeaseiitom 5850 toru. ExcriepuMeHTanbHO BCTAHOBJIEHO, IO JUIS Yacy
TpancrnopryBanHs 6—36 roxun crpatudikailis ryctuan 6ypuibHOi cycrensii cranoButs 3,04-32,04 %. SIk crioci6, 1o 3abe3neuye MiHiMaIb-
Hy cTpaTudikaiio ryctun OypuabHOI cycnensii i yac ii TpaHCIopTyBaHHI, 3aIIPOTIOHOBAHO BUKOPUCTAHHS I0OAATKOBOI X-TIOAiOHOT 11p-
KyJistitii GypriibHOT cycrieHsii B 06¢s3i Cyci/iHiX BAaHTaKHUX TaHKiB. J[OCITiIPKEHHSIMHU MATBEPIKEHO, 10 MTPU 1bOMY cTpaTH(IKaIlis rycTuHn
3a yacoBuii mepioa 6—36 roaun sHMKYETHCs A0 Aianazony 2,30—9,01 %. KoMiuiekcHe BUKOPUCTAHHS T0IATKOBOI X-M0AIOHOT IUPKYJISIIT Ta
OJIHOYACHOT TI0/Iavi TIOBITPS Y IOHHY YaCTUHY BaHTKHOTO TaHKY 3abesrneuye snauerns crpatudikariii rycrunu 0,73-2,93 %. 3anponoHosa-
Ha TexHoJIoTig Oysia BUlpoOyBaHa Ha clellianizoBanoMy MopcbkoMy cyaui Tury Platform Supply Vessel nenseiitrom 5850 Tomu i Moxke 6yTn
BUKOPHCTaHA HA MOPCHKUX CY/IHAX, 10 3a0e311e4yioTh (hyHKIIOHYBaHHSA MOPCHKUX HADTOBUIOOYBHIX MIAT(HOPM.

Kmouozi cnosa: Mopcbke cyro kinacy Platform Supply Vessel, 6ypuiibia cycnensis, cucremMa TpaHCTIOPTYBaHHs, cTpaTu(iKallis rycTHHH.

DOI: 10.15587/2706-5448.2021.239784
PO3POB/IEHHA MPOrPAMHO-ANIIOPHTMIYHOr0 3ABESNEYEHHA PO3NMAPANENEHHA MPOLECY HABYAHHA WITYYHHX
HEHPOHHMX MEPEM 3 BHKOPHCTAHHAM TEXHOMOITHA CUDA cropinkn 21-25

Coxonoscuxuit fl. I, Manoxix . A, Kannyncexwit . 0., Moxpuusxa 0. B

OO6’€KTOM [OCTIKEHHST € PO3MApATETeHHs TTPOTeCY HABUAHHS IITYIHIX HEHPOHHUX MepeXk ISl aBTOMATH3allil MpoIeypH aHai-
3y MEAMYHUX 300pa’keHb 3a JA0TOMOroio MoBM Iporpamysants Python, dpeiimpopky PyTorch ta texuosorii Compute Unified Device
Architecture (CUDA). Po6oTa poro (peitMBopky 6asyerbest Ha mozeai Define-by-Run. TIpoBeieHo aHami3 HasBHUX XMapHUX TEXHOIOTI I
NS peasrisailii 3aBllaHist Ta aHaJi3 aJIrOPUTMIB HaBYAHHS MITYYHUX HEHPOHHUX Mepexk. byno Bukopucrano MomandikoBany apxiTeKTypy
U-Net 3 6i6mioreku Medical Torch. Metoto ii 3actocyBantst Gysa HeoOXiaHICTh iH(GOPMALIHOT clcTeMU B MEPEsKi, 0 MOXKe eHEeKTUBHO
HABYATHCH [TPU HEBEIUKNX Habopax ganux. OCKiMbKI B 06JaCTi MEAUIINHN OXHUM 3 HAHGIABIT TPOOIEMHUX MiCIlh € HASIBHICTH BEJTUKUX
JlaTaceTis, 110 IT0B’sI3aHO 3 BUMOraMu /10 KOHQieHiTHOCTI fannx Takoro xapakrepy. Orpumana iHdopmaliiiiHa cucrema 3j1aTHa peasisyBa-
TH TIOCTABJIEH] Mepe/T Helo 33/1a4i, MiCTHTh MAKCHMATbHO 3p03yMinnil inTepdeiic KoprcTyBaua Ta BeCh HEOOXITHIIT KOMILITEKC IHCTPYMEHTIB
JUIST CITPOIIEHHST Ta aBTOMATHU3AIIT pollecy Bidyasizaliii Ta aHami3y faHux. 3iiicHeHO OPiBHSHHS e(eKTUBHOCTI TPEHYBAHHS HEHPOHHUX
Mepek 3a JI0IoMOroo 1eHTpaitbaoro mpoiecopa (CPU) Ta 3a gomomoroio rpadivnoro nporecopa (GPU) 3 BUKopHCTaHHSIM TEXHOJIO-
riit CUDA. B xo/i mocJiukerst BUKOPUCTOBYBaskcst XMapHi Textodiorii. Cepen xmapuux cepsicis 6yso posrisayto Google Colab Ta
Microsoft Azure. Cuiepury 6ys0 Bukopucrano Colab aist mobyaosu npororuiry. Tomy it eeKTHBHOIO HaBYaHHS FOTOBOI apXiTeKTypH
HITYYHOI HEHPOHHOT Mepeski BUKOPUCTOBYBaBCs cepiic Azure. IIpoBeieHo BUMIPH 3 BUKOPUCTAHHIM XMapPHUX TEXHOJIOTIH B 000X cepBicax.
Jlns naByanus Moesli BUKOpUucToByBaBscst ontuMizatop Adam. Takosk 6yJio mposeeno BUMipu TpuBaiocTi HaByanis 3a gonomoroio CPU,
o6 OUIHUTH MPUIIBKU/IIEHHST Bifl BukopucTanus Texnosoriii CUDA. Byiio peasizoBaHo OI[HKY OTPMMAHOTO TIPUIIBU/IIEHHS 3aBISKI
BUKOpuUcTanHio obuncaens Ha GPU Ta xMapuux texnosoriil. Takox 6yJi0 mpoBeaeHo BUMIpHU TPUBaIOCTI HaByaHHs 3a gornomoroin CPU,
o6 ONiHUTU NPUINBUAIIEHHA Bij BuKopucTanusa texnogorii CUDA. Pospobiena mijg yac J0CTIKEeHb MOJAEIb MoKa3ana 3a/0BiabHi
pesyabraTi 3a MeTpukamu /Ikakkapa ta [lafica y Bupimenni nmoctaBienoi 3afgadi. Kio4oBuM YMHHIKOM YCITIIITHOCTI I[bOTO TOCTi/IPKEHHS
OyJin cepBicu XMapHUX 00YKCIICHD.

Kmouosi cnoBa: nporpamue 3abesnedensst, mrydni neiiponni mepexi, Python, PyTorch framework, CUDA, moaudikosana apxitexry-
pa U-Net.
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AHAM3 BTPAT MEXAHIYHOT EHEPTIi B CYAHOBMX AM3EMAX cropinku 26-32

Carix C. B, Mapeii B. B, Cronapux T. 0.

O06’eKTOM MOCHIIKEHHST € MOTOPHI MaCTUIIa CY/THOBUX [IM3EJIB, MO 3a0e31evy0Th MAIEHHs, OXOJO/UKEHHS Ta TIO/ILT TOBEPXOHbD TEPTSL.
[IpeamMeToM TOCTIIKEHHS € TpoTiec 3abe3nedeH s MiHIMATPHIX MEXaHIYHIX BTPAT B CYJIHOBUX An3essax. [IpobreMHnM miciieM Tipu 3a6e3-
[IeYEHHI MallleHHs [UJIiH/POIIOPIIHEBOI IPYNU Ta MIIINIHUKIB PyXY € BiAACYTHICTb QaHAJITUYHUX 1 €KCIEPUMEHTANIbHUX JIOCII/KEHD, 1110
BCTaHOBJIIOIOTH B3a€MO3B’ 30K CTPYKTYPHUX XapaKTEPUCTHK MOTOPHUX MACTHJI i MEXaHIYHUX BTPAT, 1[0 BUHUKAIOTh B CY/IHOBUX JBUTYHAX
BHYTPIIIHBOTO 3ropsAHHs. SIK CTPYKTYPHI XapaKTepUCTUKU MOTOPHUX MACTUJI OyJI0 PO3MJISAHYTO CTYIHD Opi€HTAIiiHOT BIIOPAAKOBAHOCTI
MOJIEKYJI i TOBIIMHA TPAHWMYHOTO MACTHJIBHOTO Imapy. BuaHadeHHS 1NX BEJIMUNH BHUKOHYBAJIOCS 32 JIOTIOMOTOIO ONTUYHOTO METOZY, IO
3aCHOBaHMIT Ha aHi30TPOIi KoedillieHTa NOrJIMHAHHS CBIT/Ia TPAHMYHUM MACTUJIBHUM IIAPOM Ta i30TPOITHUM 00’€éMOM Pianiu (MOTOPHIM
mactuiom). OriHKa piBHS MeXaHIYHUX BTPAT, 1[0 BUHUKAIOTh B CY/IHOBUX /IN3€EJISAX, BUKOHYBAJIACS 32 HEIPSIMUM ITOKAa3HUKOM — 3aKH/[OM
JacTOTH 06EPTAHHST Ta YACOM BUXO/Y Ha yCTATEHNUIT peskM PoGOTH y pasi 3MiHN HaBaHTakeHHs. EKCIIepIMEHTATBHO BCTAHOBJIEHO, IO IS
MOTOPHMX MaCTHJI, 1[0 BUKOPHCTOBYIOTbCS B CY/JHOBUX JIBUTYHAX BHYTPIIIHBOTO 3rOPSIHHS, TOBIIMHA TPAHUYHOIO IIAPy MOXKE CTAHOBUTH
15-17,5 mxM. MOTOpHI MacTH/Ia, SIKi XapaKTepU3yIOThCs OLIBII BUCOKOIO BIOPSAAKOBAHICTIO MOJIEKYJI | TOBIMMHOK TPAHNYHOTO MACTUILHOTO
mapy, CrpusiioTh Mepebiry mepexiIHuX INHAMIYHIX TIPOIECIB 3 MEHIIINM 3aKUIOM YacTOTH 0OGePTaHHS Ta MEHIITHM YacOM MEPEXiTHOTO TIPO-
necy. Ile 3ab6e3neuye piBeHb MiHIMATbHUX MEXaHIYHUX BTPAT, 1[0 BUHUKAIOTH B CYJHOBUX AU3EJsIX. TEXHOJIOTISI BUBHAYCHHST CTPYKTYPHUX
XapaKTepPHCTHK MOTOPHUX MACTHJI MOKe OYTH BUKOPUCTAaHA /sl OYIb-SIKUX THIIB i COPTIB MacTiJl (MiHEPATbHIX a00 CUHTETHYHNUX; 3 BH-
COKOIO 41 HEBEJIMKOIO B'I3KiCTIO; TAKUX, 1110 BUKOPUCTOBYIOTH B CUCTEMAX IIUPKYJIAIIIHOTO 200 IUJTIHAPOBOTO MamleHHs ). MeTos HenpsaAMoi
OI[IHKM MEXaHIYHUX BTPAT CYAHOBHX JI3€JTiB MOXKe BUKOPHCTOBYBATUCS AJIsI OYAb-SIKMX THUINB ABUTYHIB BHYTPIITHBOTO 3TOPSIHHS CYAEH
MOPCHKOIO Ta PIYKOBOTO TPAHCIIOPTY (MAJIO-, CEPENHbO- 1 BUCOKOOOEPTOBUX; @ TAKOK TAKHX, 1110 BUKOHYIOTH (DYHKIIII TOJOBHUX, 60 J0MO0-
MIKHUX JABUTYHIB).

Kmo4osi cnoBa: cy/1HOBUIT [13eIIb, CIICTEMa MaIleHHsI, MOTOPHE MACTHJIO, OIITHYHA aHI30TPOIIis, TPAHIYHIIT MaCTHJILHII 11ap, MeXaHiv-
HI BTpaTH.
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AHAI3 PEAMI3ALI MYNLTICUEHAPHOI CHCTEMM MATPHMKH NTPHAHATTA PIEHL NPH JIKYBAHHI PAKY
NETEHb cropinku 33-38

Apramonos E. B., Bopuceewu B. M., l'onosau 10. H0.

OO6’€KTOM [OCTIIKEHHST € CUCTeMa MiATPUMKK TIPUIHHATTS PillleHb NMPU JIKYBaHHI paky JiereHis. [IpeMer MOCTIIKEHHST — BUKOPU-
CTaHHS MyJIBTHCIIEHAPHOTO iHTepdeiicy mpu moby0Bi cucTeM MATPUMKK TPUIHATTS pitnenb. OxHuM 3 TPOOJEMHUX MicIlb TPpU PO3POOIL
nporpamuoro sabesneuenns (I13) € HeoOXinHicTh GaraTokpuTepiaabHoi azanTaiii inrepdeiicis 10 xkopucrysadis. OcobIUBO rOCTPO 1151
pobJreMa MpOSIBUIIACH TTiCJIsT BBEICHHST KAPAHTHHY, KOJIM CTPIMKO MOYaJIi PO3BUBATHCH PI3HOMAHITHI CHCTEMHU aBTOMATH3allil, SIKi HalpaB-
JIeH] Ha 3MeHIIeHHs Ge3M0cepeHbOr0 KOHTAKTY 3aMOBHIKA Ta BUKOHABILSI MOCIYTH. SIKio paninte koprctysaui 113 Gysu 6iabii-MeHIn
CIIOPITHEHOIO TPYTIO, TO TeNep PI3HUIA CTaja TOJSATaTH He JIMIe Ha PiBHI TexHiuHOl kBamidikamii. Tenep npu pospobui I13 Gimbure
yBaru cJIiL NpUAATH (BisioOTIiYHIM Ta MCHUXOJIOTTYHUM BiIMIHHOCTSIM KOPUCTYBaviB, 0COOJMBOCTSM allapaTHOro Ta IPOrpaMHOTo 3a6e3-
IIeYEeHHsI, cepe/loBUILy Tolo. B icHylouiil cuTyalii BUSBUIOCH, 1[0 aBTOMAaTU30BAHUMU CUCTEMaMU y OibIIOCTI BUIIA/IKIB KOPUCTYIOTbCS
ocobu, sIKi He 3al[iKaBJIeHi y IUX CHCTEMax, a MPOCTO 3MyIeHi ix BukopucroByBati. OZHUM 3 BapiaHTiB BUPILICHHs AaHO0i MpodaeMu
€ CTBOPEHHsI aJalTUBHOTO yHiBepcaabHOTo inTepdeiicy. Jlane mociipkerns HalpapieHe Ha aHagi3 MeTOAiB peasizailii GaraTociieHapHOl
CHCTEMU TMATPUMKHI HPUWHATTSA PillleHb ITPU JiKYBaHHI paKy JereHis. Y J0CIi/KeHH] yBary MPUAiJeHO HACTYITHUM aclleKTaM: aJalThuB-
HUIT iHTETeKTYaabHull iHTepdeiic, apXiTeKTypa Ta CTPYKTypa aJanTUBHOTO iHTEJEeKTYaIbHOTro inTepdelicy, aaroput™Mu OYHKIIOHYBAHHS
areHTiB a[anTUBHUX CUCTeMHUX iHTepdeiicis. Y pocuipkenti npuitmanu yuacts 500 yuacHukis, sixi nporsirom 30 aHiB BUKOPUCTOBYBAIN
cuctemy. KonTpossanm mapametTpoM GyB THIT 06PaHOTO CIleHapiio Bifo6pakeHHs TaHNX Ha TIOYATKY Ta B KiHIli AHs. [[oCai/ukenHs mokasa-
JIO TIOCTYHOBUIl Mepexi/i KOPUCTYBayiB /10 ClleHapiiB BUIOI CKAAAHOCTI, SKi nepeabadaioTh aHasiz Beiel goctynuoi indopmartii. Teraentis
3BOPOTHUX MEPEXO/IiB 3MEHIIYETHCA 3 YacoM i 3 18 Hs BUKopucTanus cucreMu Tuir 06panoro intepdeiicy 3MiHIOETbCS Y PIAKIX MOMEHTAX.
ILi pesysbraTi 10BeJIN MOXKJIMBICTD BUKOPHCTAHHS iHTepdENCiB, 10 HAJIAIITOBYIOTHCS aBTOMATUYHO, Ta IIPUBEEHHS iX /[0 OCTaTOYHOTO
Burssasy 3a 18—20 aHiB KOPUCTYBaHHS CUCTEMOIO.

Kmouosi cnoBa: afanTuBHMiT inTepdelic, cCTeMN MiATPUMKH PillleHb, MEAMYHI [IarHOCTHYHI CUCTEMHU, MYJIBTUCIICHAPHI CUCTEM.
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AHAJII3 BHKOPMCTAHHA REDIS B PO3NOAUIENIA CHCTEMI OEPOBEKH 3AMOBNEHL B MEPEM{I PECTOPAHIB  cropinku 39-43

Txauenxo B. T, Nlyx'sunox C. B.

OO6’eKTOM JOCHIIKEHHST € PO3MOJiIeHa crcTeMa 0OPOOKY 3aMOBJIEHb MePesKi pectopaHis. [IpeMeToM JOCTIKEeHHsT — aHAI3 BUKOPH-
cranns Redis juist ynpaBiints yepraMut MO/ii B PO3IMO/JICHUX CHCTEMaX.

[Ipu peanizanii posnoisenol cucremu o6poOKK 3aMOBJIEHD B MEPEKI PecTOpaHiB 3 MOKIMBUM HaBanTaxerHsam 10 20 000 kopuctysayis
B jienb Oysa BukopucTtana cucrema Redis. Yepes Redis Gyso opranizosano yrpasiinns 9 posnozpienumu migcucremamu. [lane pirnens
MOKa3aJIo MiIBUIIEHHST IIBUAKO/IT pOOOTH CUCTEMU i/l BEJIMKUM HaBaHTaskeHHAM (Bi 50 TpaHsakiliii B cekyH/Ly), aje yac BiANoBiAi cucreMn
B OKpeMuX Bunajikax ii pyHnkuionysans 0ys Ginbiunm, Hixk 6e3 Bukopucranus Redis. IIpu po6oti cucrem 3 Bukopucranusam Redis neo6xigHo
BPAXOBYBATH OOCST TAHNX, 3 SKUMH Oy/ie ipartioBati Redis, Tak sk BiH He TlepeBHIIY€ 0OCSTY OMEPATHBHOI TaM’sITi, BIZICYTHICTh PO3MEKYBAH-
H$l Ha KOPUCTYBAYiB i rPyIH, i BI/ICYTHICTh MOBU 3alIUTIB, KA 3aMiHEHA HA CXEMY <KJII0Y-3HAYCHHSI».

Jlare TOCT/UKEHHST CIIPSIMOBAHE Ha aHasi3 poOOTH CHCTEMH Tl Yac JOCJITHOI eKCIuTyaTalfii M1 peaTbHIM HaBaHTaKeHHsSM. [IpoBo-
JINITOCH TIOPIBHSIHHST POGOTH HAJAIITOBAHOI CHCTEMH 3 BKJIOYEHOI Ta BIUMKHEHOIO crcteMoio Redis. OCHOBHUMU TMOKa3HUKaMU OYJIH dac
BIZINOBI/Ii CUCTEME Ta MAKCUMAJIbHUI Yac BUKOHAHH 3aruTy. Jloc/IikeHHs TPOBOANIIOCS MPOTSATOM 2 THKHIB, B EPIINIT THIK/IEHb BUKOPHC-
TOBYBAJIOCS HACTPOIKY cucteMu 3 Bigkmouennum Redis, Ha apyruii — 3 Brimodenum Redis. By:io Bigibpano 2 ani 3 mogibHUM 0JIMH 10 OXHOTO
HaBaHTaKEHHsIM Ha cucteMy. OcoOINBO TOKA30BUME € PE3yJIbTATH MOPIBHSAHHS 3HAYEHb TPUBAIOCTI HAIIOBIINX 3alUTIB, SKi TOKA3yIOTh
MPAKTUYIHO He3MiHHE 3HAYEHHsI TPUBAJIOCTI /ISl CHCTeME B pesknMi BKJodenoro Redis. TTixrBepaniacs rimoresa 1mpo 36i1bIIeH s Yacy Bij-
MOBI/Ii CUCTEMU HA MAJIMX 3aBAHTAKEHHSIX, aJie [1€ 3HAYEHHS He TiJIbKY BUPIBHSIOCS TIPU HaBaHTaKkeHHI Bif 500 yHIKaIbHUX KOPUCTYBAYiB,
a TaKOXK CTAJI0 MeHIe Ha HaBaHTakeHH:AX Bizt 1000 yHiKaIbHIX KOPUCTYBAUiB.

Kmouosi cnosa: Mikpocepsic, cepBicHO-OpieHTOBaHa apxiTekTypa, 06pobka 3amMoBieHb, Redis, po3pobka mporpaMHOTo 3abesredeHs,
IporpamMHa iHxeHepis.
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AHAJI3 METOAIB MIABHILEHHA EPEKTHBHOCTI MPOTOKO/MIEB AMHAMIYHOI MAPIIPYTH3AUIT B TENEKOMYHIKALTAHUX
MEPEMAX 3 MOMJIMBICTIO 0 CAMOOPTAHISAUN  cropinku 44-48

Hananxo 0. /1., Coea 0. ., Whnuauskwuit A. B., liporac H. M., KpaBuenko C. I, Conomaxa A. 0., Hepoznaxk E. I, F'aman 0. B,
Mepxorau [I. 0., Markux I' T

OO6’eKTOM JIOCTI/UKEHHSI € CHCTeMa BiicbKOBOTO pajtioss’sisky. EdexTnBra po6oTa MPOTOKOIIB MapIIpyTH3aIlil MOKJINBA JIMIIE 32 YMOBH
HasgBHOCTI JI0CTOBIpHOI iH(dOpMaIlii PO TOMOJMOTII0 Mepexi st BY3JiB MepexKi, BpaxoBYIOUH, 1110 MOGLILHICTh OKPEMUX BY3JIB Mac He-
3HAYHE 3HAYEHHS B GE3/POTOBUX MEPEKaX CIEIiatbHOro npuaHadeHus. OCKIJIbKY BY3JIU B MEPEKi AEMOHCTPYIOTh BJIACTUBICTb PYXJIMBOCTI
rpynu BysJiB. Y ganiii poboTi BUPINIEHO 3aBaHHs aHai3y (JEKOMITO3HIIT) METOIB IMiABUIIEHHS e(heKTUBHOCTI TPOTOKOJIB ANHAMIYHOT
MapUIPyTH3allii B TeJIeKOMYHIKaI[IHUX Mepeskax 3 MOXKJIUBICTIO /10 caMOOpraHisaiii.

B xo71i MpoBeIeHOT0 MOCITiZKEHHsT aBTOpaMi poO0oTH GyJIi BUKOPUCTAaHI OCHOBHI TTOJIOKEHHS TEOPii MacoBOro 00CyTOBYBaHHsI, TEOPii
aBToMaru3sallii, Teopii CKJIAJHUX TEXHIYHUX CHCTEM, a TAKOK 3araJIbHOHAYKOBI METO/U Mi3HAHHS, a cCaMe aHaJIi3y Ta CHHTe3Y. Y 1IbOMY JI0CJIi-
JUKEHHI poaHali3oBai pi3Hi METON Mi/IBUIIEHHS e()eKTUBHOCTI TPOTOKOJIIB MHAMIYHOI MapIIpyTH3alii. MeTo/u miBUIEHHS eHepreTny-
HOI e(heKTUBHOCTI 30CePe/KYIOThCS Ha TPHOX OCHOBHUX CKJIA[IOBUX B YIPABJIHHI €HEPTIEI0: YIIPABMIHHS aKyMYJISITOPOM, YIIPABIiHHS eHep-
ri€o nepeayi Ta METOIM yIpaBJaiHHs eHeprieto cuctemu. Hazilina GaraToaapecHa mepeiaya cTajia He3aMiHHOIO /IS YCIIITHOTO PO3TOPTaHHS
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6€e3/[POTOBUX MEPEK CIEIIAIbHOTO TIPUSHAUCHHS, TAKUX SIK Y TAKTMYHUX BIlCHKOBUX OIEpalisX Ta HaJ3BUUYAHUX orepailisx. PesyibraTu
JOCJI/IKEHHS CTanyTh y HaTroIi TPH:

— po3po0Ili HOBUX AJITOPUTMIB MapIIPyTH3AILIT;

— OOTpYHTYBaHHI PEKOMEH/AIIH 1010 MiABUIIECHHST e(EKTUBHOCTI Mporiecy BUOOPY MapIIPYTy B MEPEKax 3 MOKJIMBICTIO /0 CaMO-
opramisartii;

— aHasIi3l paioeIeKTPOHHOT OGCTAHOBKY B X0/ BelleHHs GoHoBuX /il (onepartiii);

— TIPU CTBOPEHHI TIEPCIIEKTUBHIX TEXHOJIOTIH MiBUIEHHS e(heKTUBHOCTI MOOIIBHUX PalioMepPeK.

Hanpsamku mofaibiinx Q0CaipKeHb OyAyTh COPAMOBaHi Ha PO3POOKY METOIOJIOTIT OTIePATUBHOTO YIIPABJIIHHS 3aC00aMU 3aBa/I03aXUCTY
IHTEJIEKTYaJIbHIX CUCTEM BiliCbKOBOTO Pa/lio3B SI3KY.

Kmouosi cnosa: crucrema BilicbKOBOro paioss’st3ky, nportokosn Mapipyrtusaiiii, Ad Hoc Networks, Mepeski 3 MoskinBicTio 10 camoopra-
Hi3allii, cucTeMu Tepeadi JaHux.
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PO3POBKA IMITALIITHOI MOAENI MOBUILHOI PARIOMEPEMI CMELIANLHOT0 MPH3HAYEHHA 3 MOMKBICTIO J0
CAMOOPTAHI3AMI cropinxku 49-54

Coga 0. fl., iuayskuit A. B, Hanamko 0. 1, Tpousxo 0. 0., Miporac H. M., Mapuyenxo I I, Kyeensoe A. 0., Yymax B. I1.,
Oubincrynii f. 0., Monax 1. €.

OG6’eKTOM JIOCI/KEHHS € crcTeMa BIHCbKOBOTO Pajlio3s’si3ky. EdexrTnusra po6oTa POTOKOJIB MapIIpy TH3AIlT MOKIMBA JIMIIE 32 YMOBH
HAsIBHOCTI JIOCTOBIpHOI iH(OpMAaIlii IIPo TOMOJIOTiI0 MePesKi /st KOKHOTO 3 ByaiiiB Mepexi. [1o0yioBa pajioMepesk CIieniajibHOro Mpu3HaueH-
HS, 3 MOKJIMBICTIO 10 CAaMOOpTaHisarii, MOKJINBA TIIBKN 32 HASIBHOCT] aIeKBATHHUX Ta AOCTOBIPHUX MojeIeil ix po6oTH B PI3HUX BapiaHTax
3acTOCYBaHHsI Ta XapakTepy BILIHBY. [le 06yMOBIIIOE HeOOXiIHICTh PO3POOKU HOBUX Ta A/IEKBATHIX JITOPUTMIB (METOJIiB, METOIUK) MOJIETIO-
BaHHsI AJITOPUTMIB MapUIpyTH3allil B MepekaX palioss’ 3Ky CIIEIialbHOTO TIPU3HAYECHHST 3 MOKJIMBICTIO 10 caMoopraHisaiii. ¥ mauiit po6oti
BUPIIIEHO 3aBIaH st PO3POOKH iMiTaliiiHoi Mojiesi MOOIIBHOT pasioMepeski CIeliaibHOTO MPU3HAYEHHS 3 MOYKIMBICTIO JI0 CAMOOPTraHizailii.

B X0/l mpoBeseHOro A0CIIZKEHHS aBTopaMut poOOTH Oy BUKOPUCTAaHI OCHOBHI MOJIOKEHHsI TeOpii MacoBOro 0GC/IyroByBaHHS, TEOPil
aBTOMAaTHU3AIlii, TeOpii CKIAAHNX TEXHIYHUX CHCTEM, a TAKOK 3aralbHOHAYKOBI METO/IN MI3HAHMHS, a caMe aHali3y Ta CUHTe3y. 3a3Hauena iMi-
Tariiina Mojesb OyJsa po3pobieHa st OliHKY eDEeKTUBHOCTI Ta aJleKBATHOCTI PO3POGIEHOr0 HAYKOBO-METOIMYHOTO amapaTy YIpPaBJiHHI
MapUIPYTH3AIIEI0 B PajiioMepeskax CIeliaTbHOTo IPU3HAYCHHS, 3 MOXKJINBICTIO /10 CaMOOPraHisaitii.

PesyspraTit HOCTiIKEHHS CTAHYTh Y HATOII TIPH:

— po3po0Ili HOBUX AJITOPUTMIB MAPIIPY TH3AILIT;

— 0OrpyHTYBaHHI PEKOMEH/IAIIIH 100 MiABUIIEHHS e(heKTHBHOCTI TIPoTiecy BUOGOPY MapIIPyTy B MEPekax 3 MOKIIMBICTIO JI0 CAMOOpTraHisailii;

— aHasisi pasioeseKTpoHHOT 06CTAaHOBKY B XO/Ii BeieHHs 6oiioBux Aiit (omnepartiii);

— [P CTBOPEHHI MEPCIEKTHBHIX TEXHOJIOTIH miiBHINeHHST e(heKTHBHOCTI MOGIITBHIX PalioMepesk;

— OIIIHIII a/IEKBATHOCTI, IOCTOBIPHOCTI, Iy TIMBOCTI aJITOPUTMIB MapIIPyTHU3AIlii;

— po3po0ILi HOBUX Ta YAOCKOHAJIEHH] ICHYIOUNX iMIiTAIliIHUX MOJiesIeil MapIIpy TH3aIlil.

HarmpsMku TofiasibIiix OCTi/KeHb GYAYTh CIIPSIMOBaH| Ha pO3pOOKY METOIOJIOTIT OTIEPATHBHOTO YIPABIIHHS 3aC00aM1 3aBa/[03aXNUCTY
IHTEJIEKTYaIbHUX CUCTEM BiiiCbKOBOTO Pajiio3B’sI3KY.

Kmow4oei cnoBa: iporoxosn Mapurpytusaitii, Ad Hoc Networks, Mepeski 3 MOXKIHBICTIO 10 caMOOpraHizartil, CHCTEMI Tiepesiadi JaHNX.
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PO3IIAA BHMOT 0 MATEPIANIB ANA PI3HKX METOMIB BIDAPYKY cropinku 55-57

Kynaseus B. P, Becnanozsa 0. .

OG’e€KTOM JIOCHIKEHHS € XapaKTePUCTUKK MaTepiajiB, SKi BUKOPUCTOBYIOThCS B Tipotieci Gioapyky. Omnieo 3 Hailblabumx mpobiem
B cdepi GIONMPUHTHUHTY € MaTepiaju, MO 3aCTOCOBYIOTHCS U APYKY OPraHiB, 30KpeMa He[OCTATHICTh MEXaHIYHMX BJIACTHBOCTEH X Ma-
TepiajiB, TAKUX K MII[HICTb, TPY/KHICTD, TJIACTUYHIT, 3HOCOCTIHKICTH TONO. BOHN € BaKIMBUMU IS OCSATHEHHS cTabimizalii HaapyKo-
BaHUX KOHCTPYKI[HA. B xozi foc/iizkeHHs: 06roBOPIOBAINCS BUMOTH, SIKI BUCYBAIOThCS JI0 MATEPIaiB, 0 BUKOPUCTOBYIOTHCSI B TEXHOJIOTI]
TPUBUMIPHOTO GIOAPYKY, B TOMY YKCJI TifiporesiB. Bysio posristHyTo Tpr OCHOBHUX MeTOAH (eKCTPY3iiiHuil GioApyK, KpaneabHuii 6iofpyk,
JlazepHuii GioApyK), st KOAKHOTO 3 SIKUX BUCYBAIOTHCSI OKPEMi BUMOTH I Matepiasis. OTprMana MopiBHAIbHA OIliHKA [IMX MaTepiaiis s
PI3HUX THUIIB METOAMK APYKY. TAKOK BU3HAYEHO, IO METONKA eKCTPY3IHHOTO APYKY € HAWGIIBIIT 3aCTOCOBYBAHOIO JIJIs TAKOTO HATIPSMKY BU-
KOPUCTAHHS, TIPOTE TYT 3aJIHIAETHCSI TIPOOJIEMA KUTTESTATHOCTI KIUBUX KJITHH YePe3 CHJLY HATIPYTH 3CYBY, sIKa BUHUKAE MDY BUIABIIOBAHHI
peuoBHHM 3 OOKY CTIHOK COIIa. Bu3HaueHO, 110 OCHOBHUMU BUMOTAMU € 3[aTHICTh 10 TeJIeyTBOPEHHS, HU3bKUIT TOBEPXHEBUN HATSIT, 3MO-
YyBaHICTh Ta B'SI3KICTD PEYOBMHU. 3aBISKH PO3YMIHHIO Ta CTPYKTYPOBaHiil iHdopMarii € MOKIUBICTh 3a6e31mednTi 6i0JOTIUHI CIIOTYKH ISt
KpaIoi KJITHHHOI B3AEMO/IiT Ta MOKPAIIUTU CIIPUSITIUBE CEPEIOBUIIIE JIJIsi CTBOPEHHS (Pi3iosioriuHo pesieBaHTHUX, PYHKITIOHATLHUX TKAHUH,
SIKI MOKYThb IPHAKNBUTHCH OPTaHI3MOM JIIOMHM TTC/Is iMITanTantii. [[py HagsBHOCTI TAKMX BUXIHUX TAHUX € MOKJIUBICTH PO3POOIEHHS HO-
BUX MaTepiasiB i BAOCKOHAJEHHS BxKe iICHYIOUMX, siKi Biznosigamm 6 BciM HaBeeHuM BuMoram. [Ipu BU3HaueHHI KJIIOYOBOI MPoOJIeMI MOKHA
Po3pobuTH HOBI ILIAXM i BUpimeHHs. Bumie 3a3HaueHi npo6ieMu € OHUME 3 OCHOBHUX IIPUYUH TOTO, YOMY AOCJIAHUKU BCE IIe JATEKI Bijt
6i0/pyKy (HYHKIIOHAIBHUX OPraHiB KATHIYHO 3HAYUMOTO po3Mipy. TUM He MeHIIIe, 3aBIsIKi HOBUM PO3p00JIeHHIM GIOAPYK CTaHe KII0YOBOIO
TEXHOJIOTIEIO 11 MAllOYTHBOI TKAHMHHOI 1HKEHEPIl, pereHepaTHBHOT MeUITMHY Ta (hapMaIleBTUKH.
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