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The size and complexity of a hotel management organizational structure varies
significantly depending on the size, features, and function of the hotel or resort. A small hotel
operation normally may consist of a small core management team consisting of a Hotel
Manager and a few key department supervisors who directly handle day-to-day operations.
On the other hand, a large full-service hotel or resort complex often operates more similarly to
a large corporation with an executive board headed by the General Manager and consisting of
key directors serving as heads of individual hotel departments. Each department at the large
hotel or resort complex may normally consist of subordinate line-level managers and
supervisors who handle day-to-day operations. Depending on the size of the hotel, a typical
hotel manager's day may include assisting with operational duties, managing employee
performance, handling dissatisfied guests, managing work schedules, purchasing supplies,
interviewing potential job candidates, conducting physical walks and inspections of the hotel
facilities and public areas, and additional duties. In hotels a property management system,
also known as a PMS, is a comprehensive software application used to cover objectives like
coordinating the operational functions of front office, sales and planning, reporting etc. [1].

The system automates hotel operations like guest bookings, guest details, online
reservations, posting of charges, point of sale, telephone, accounts receivable, sales and
marketing, events, food and beverage costing, materials management, HR and payroll,
maintenance management, quality management and other amenities.

Hotel property management systems may have integrated or interface with third-
party solutions like central reservation systems and revenue or yield management systems,
online booking engine, back office, point of sale, door-locking, housekeeping optimization,
pay-TV, energy management, payment card authorization and channel management systems.

With the advancement of cloud computing property management systems for hotels
expand their functionality towards new service areas like guest-facing features. These new
functionalities are mainly used by guests on their own mobile devices or such provided by the
hotel in lobbies and/or rooms. A good PMS should give accurate and timely information on
the basic key performance indicators of a hotel business such as average daily rate, RevPAR
or occupancy rate and help the food and beverage management control the stocks in the store
room and help deciding what to buy, how much and how often.

References
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B. Tolulope
SECURITY AND PRIVACY DECISIONS WITH DATA

When average users need to make a security or privacy decision, they are often not
equipped to do so. When asked to make a password, the average user has only a vague, and
sometimes incorrect, idea of what characteristics make a password hard to guess [145]. Often,
the user does not know how password-guessing attacks work [161], nor how to navigate the
greater ecosystem around passwords [14,49]. Similarly, most average users are confused
[144] about the complex mechanics behind online behavioral advertising (OBA), in which
advertisers track a user’s web browsing for the purpose of targeting advertisements based on
the individual user’s interests.

Average users generally prefer receiving relevant advertising, yet are unsure how to
weigh that benefit with their privacy concerns [144]. Similarly, if an average consumer wishes
to do business with a privacy-protective financial institution, it has been unclear where he or
she should begin. In this thesis, | will work towards better supporting users as they make these
decisions.

This support will take the form of just-in-time information distilled automatically
from data collected about the user’s own behaviors and situations, as well as greater security
and privacy ecosystems.

I hypothesize that when considered relative to data about greater ecosystems, a single user’s
own data can help the user make decisions that are objectively more secure or private, that he
or she feels more confident about, that reflect a greater awareness of risks, and that better
match the user’s preferences.

I investigate my hypotheses through case studies in providing data-driven decision support to

help users make more secure passwords, make privacy decisions about third-party tracking for
online behavioral advertising, and find a privacy-protective financial institution
Much of the research on data-driven support for users in making security and privacy
decisions has centered on smartphones. For example, Almuhimedi et al. found that showing
users how frequently different smartphone apps access sensitive data can nudge users to
restrict apps’ access to this information [3].
That project builds on work by Harbach et al., who demonstrated that personal examples of
the data accessible to smartphone apps help users understand otherwise abstract smartphone
permission requests [60]. Similarly, Balebako et al. demonstrated that summary visualizations
and just-in-time notices of smartphone privacy leakages help correct users’ misconceptions
about data sharing

References
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In this work, | shall lay about a process for the development and management
procedure of a small business specializing in Personal Computer Repairs. PC Repair will
provide computer and technical consulting (repairs, training, networking and upgrade service)
to local small businesses as well as home PC users. The service will focus on responsiveness,
quality, and creating and retaining customer relations. PC Repair is initially formed as a sole
proprietorship. PC Repair will at first be a home office start-up, utilizing one studio room in
the owner's home and serving customers in the local area. Its goal shall be to set a standard for
on-site computer solutions through fast, on-site service and response. Customers will always
receive one-on-one personal attention at a very affordable price. Customers will receive the
highest quality of customer service available. Employees will receive extensive training, a
great place to work, fair pay and benefits, and incentives to use their own good judgement to
solve customers' problems.

In the management section of this work, it will include the creation of a system
concerned with making better the workflow of the service. This system shall make the process
of scheduling work tasks much easier and better computerized. By this system, the supervisor
or a higher level designated employee can alter the schedule of any employee working under
him to assign a new task or edit a current standing task. The supervisor or a higher level
designated employee can check whether an employee is free during a particular time or during
a future scheduled time. Thus the top level management can easily alter or fix the process of
scheduling, and be able to edit or change the appointment which is then reflected immediately
to the related employee, bypassing the need of direct contact between the employer or
supervisor or high level staff and the employee resulting in the saving of lot of time and work
overhead as well as potentially leading to better workflow. The system even has the option for
only viewing the employee’s activities or appointments. This feature enables the ability of not
needing to have direct contact to the respective employee’s database and activities. There is
an option where only the supervisor or a top-level employee can have direct access to the
employee’s activities, he can change the appointments of the employees working under him.
No other employee of the same designation or same level of hierarchy can do this. It shall also
be concerned with the process of the flow of data within the service and how it shall be
monitored and used to make the entire service better. It will entail graphs and flowcharts
plotting the potential movement of clients or customers within the service from a day to day
aspect, the roles of the employees and the payment scheme for workers and the employer.

The development part of this work shall include the processes concerned with the
initial startup business plan for the Computer Repair (PC Repair) service. This will range
from specifying the Mission/Goal, Services Offered, Start-up Requirements such as Office
Hardware and Software to be used, Market Analysis, Liabilities, Competition and Funding.
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Ojo Olawale Oluwaseun
INFORMATION SYSTEM DEVELOPMENT ON THE BASE OF HIGH
PERFORMANCE COMPUTING CLUSTER

A computer cluster is a group of loosely coupled computers that work together closely
so that in many respects they can be viewed as though they are a single computer. The
components of a cluster are commonly, but not always, connected to each other through fast
local area networks. Clusters are usually deployed to improve performance and/or availability
over that provided by a single computer, while typically being much more cost-effective than
single computers of comparable speed or availability.

High-performance computing nowadays is now within reach of a lot of businesses by
clustering industry-standard servers.

The aim of the project is to build a system for high performance cluster in both
Windows and Linux platforms. Windows Computer Cluster Server 2003 is a high-
performance computing solution that utilizes clustered commodity x64 servers that are built
with a combination of the Microsoft Windows Server 2003 Computer Cluster Edition OS and
the Microsoft Computer Cluster Pack. Linux is a highly stable operating system that is being
used for many high availability tasks, like web and database servers. Also Linux clusters is
built to serve as high performance computations facilities.

Clusters ranges from a few nodes to hundreds of nodes. Years ago, wiring, monitoring,
configuring, provisioning, and managing these nodes and providing appropriate, secure user
access was a complex undertaking, often requiring dedicated support and administration
resources. Cluster is built using Windows and Linux.

Microsoft Windows Compute Cluster Server 2003 makes the installation,
configuration, and management very easy, reducing the cost of compute clusters and making
them accessible to a broader audience. Windows Compute Cluster Server 2003 is a high-
performance computing solution that uses clustered commodity architecture 64 servers that
are built with a combination of the Microsoft Windows Server 2003 Compute Cluster Edition
operating system and the Microsoft Compute Cluster Pack.

Clusters can range from a few nodes to hundreds of nodes. Years ago, wiring,
monitoring, configuring, provisioning, and managing these nodes and providing appropriate,
secure user access was a complex undertaking, often requiring dedicated support and
administration resources. Cluster is built using Windows and Linux.

During the logical design phase | will be describing the inputs (sources), out puts
(destinations), databases (data stores) and procedures (data flows) all in a format that meats
the uses requirements. | will also specifies the user needs and at a level that virtually
determines the information flow in and out of the system and the data resources. The logical
design will be done through data flow diagrams and database design.
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My work generally examined the role of natural language in requirement gathering.
The descriptive survey method was adopted in carrying out this study. The research design
was relevant because of its merit in providing wide scope for obtaining information for the
purpose of the study. Stratified random sampling techniques was used to select respondents
three selected countries namely Nigeria, Germany and United Kingdom. It was electronically
premised in these three selected countries with the aid of the internet and the outlined for the
study. Four research objectives were outlined for the study. They are the effect of natural
language processing on requirement gathering; the effect of British requirement gatherings on
Germans culture and natural languages; the effect of British requirement gathering on
Nigerians culture and natural languages; and the major problems of natural language in
requirement gathering. The population of the study was from these three selected countries
which include the companies that develop linguistic instruments as well as big and small
businesses which develop software in order to offer services link to introduce information
technologies in workplace. Descriptive survey research was adopted for the study. The
primary source of data was used in the course of study. The data were collected electronically
via the use of research survey. The sampling procedure used for this research work was a
convenience sampling method. One hundred and twenty (120) copies of the questionnaire
were administered to the respondents. Percentage and frequency table were used to analyze
the data while the hypothesis were tested using Chi-Square statistics.

The finding shows there is a significant relationship between natural language
processing and requirement gathering. The study recommended that a system that is meant for
processing natural language requirement should satisfy and present a report on the work in
building and experimenting with such a system. Future work should include formal analysis
on the attributes of the system property coupled with the use of NLP to extract ontology
information from a set of requirements. The process of relating natural language and
requirement gathering is an information rigorous activity and involves the use of both writing
and conversation. Basically, a recorded conversation (could be a word) during an interview is
transformed into a written text and this text is then gradually refined, probably for further
discussions. The requirements are then written using natural language with assistance of some
formal or semi-formal language.

Requirement gathering is concerned with the recognition of the goals to be achieved
by the envisioned system, the operationalization of such goals into services and constraints,
and the task of of responsibilities for the resulting requirements to agents e.g. humans,
devices, and software. The processes involved in requirements gathering include domain
analysis, elicitation, specification, evaluation, negotiation, documentation, and evolution.

The success of requirement gathering in software engineering is dependent on
information got from natural language. Therefore, Natural Language Processing (NLP) is
highly recommended to use in this field. It plays a vital role in requirement gathering.
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The automobile Service and maintenance industry is growing revenue and improving
profitability at the same time. An automobile repair shop is a little like a physician’s office in
that, if you have a car, at some point you will need an oil change, tires rotated or something
like that. It’s not as mandatory as healthcare, but it has a similar type of demand. As a result,
you’d expect the industry to keep growing at a slow but steady rate.

According to Sageworks’ financial statement analysis [1], automotive repair and
maintenance is not only growing but also improving profitability. The average net profit
margin rose more than 5 percent during the 12 months ending December 30, 2014, a fairly
significant increase over the 2 or 3 percent margin the industry achieved in recent years.

Moving forward, that growth could yield higher dividends for owners or the
opportunity for the business to re-invest in better machinery, technology or skilled workers
that could lead to better products or service. At the same time that car owners are holding onto
their vehicles for longer periods of time, more people who do not own cars are in the market
to become car owners.

Automobile shop owners are usually very cognizant of the level of resource utilization
in their business. They want to see all bays in their shop being utilized to their fullest. And
they want to see all technicians spending all their time working on automobiles. Shop
management software can sometimes be the most underutilized resource in an automotive
repair shop environment. To maximize success — all resources available should be utilized to
the greatest extent possible. Since technology is taking over the world, there are some new
software developed into the system that helps any Automobile service industry to be able to
easily diagnose, check, record, track and keep records of any vehicle that are scheduled for an
appointment. In the software market, there are software like auto Tracker which affiliates
gives the capability to manage and track customers and service histories and print profession
invoices. Also this product shows how to treat customers in a way they know you are about
them and giving best services. At its extreme the shop management software system is used to
generate invoices for services performed and parts used while every other activity is
performed outside the software system. Customer interaction activities such as appointment
scheduling, vehicle check in, quoting and vehicle delivery are all handled outside the software
system. Other processes such as technician work assignment and part sourcing and
procurement are also performed outside the shop management system. And the bill for the
customer is generated at the end of the process. The shop that fully utilizes its shop
management software performs all process through the system.

References
1. Why Business Is Booming For Auto Repair Entrepreneurs. Sageworks, 2015. [Online].
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Information systems are taking a prominent place in today’s business process
execution. Since most systems are complex, enterprise-wide systems, very few users, if any,
have a clear and complete view of the overall process. In the area of process mining several
techniques have been developed to reverse engineer information about a process from a
recording of its execution. To apply process mining analysis on process-aware information
systems, an event log is required. An event log contains information about cases and the
events that are executed on them.

Although many systems produce event logs, most systems use their own event log
format. Furthermore, the information contained in these event logs is not always suitable for
process mining. However, since much data is stored in the data storage of the information
system, it is often possible to reconstruct an event log that can be used for process mining.
Extracting this information from the business data is a time consuming task and requires
domain knowledge. The domain knowledge required to define the conversion is most likely
held by people from business, e.g. business analysts, since they know or investigate the
business processes and their integration with technology. In most cases business analysts have
no or limited programming knowledge. Currently there is no tool available that supports the
extraction of an event log from a data source that doesn’t require programming.

This paper discusses important aspects to consider when defining a conversion to an
event log. The decisions made in the conversion definition influence the process mining
results to a large extend. Defining a correct conversion for the specific process mining project
at hand is therefore crucial for the success of the project. A framework to store aspects of such
a conversion is also developed in this thesis. In this framework the extraction of traces and
events as well as their attributes can be defined. An application prototype, called ‘XES
Mapper’ or ‘XESMa’, that uses this conversion framework is build.

The XES Mapper application guides the definition of a conversion. The conversion
can be defined without the need to program. The application can also execute the conversion
on the data source, producing an event log in the MXML or XES event log format. This
enables a business analyst to define and execute the conversion on their own. The application
has been tested with two case studies. This has shown that many different data source
structures can be accessed and converted.
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3ACTOCYBAHHSI CYYACHHUX KQMH’IOTEPHO-IH(DOPMAHIIKHHX
TEXHOJIOI'IM JIA ITEHTU®IKALII HEBITOMUX ITAPAMETPIB JI>KEPEJI
3ABPYJIHEHHA

O.M.Bagnyuk
APPLICATION OF MODERN COMPUTER-INFORMATION
TECHNOLOGIES FOR IDENTIFICATION OF UNKNOWN PARAMETERS OF
POLLUTION SOURCES

[IpoGnema 3a0pyAHEHHS HABKOJUIIHBOIO CEPEJOBHILNA € BAXKIMUBOIO 3a7aucio
cporofieHHsa. OCHOBHMMH JDKepelamMH 3a0pyJHEHHS TOBITPS, BOAH, IPYHTY € IPOMHCIIOBI
MiAIpUEMCTBA (3aBOaH, (aOpHUKH, TEIUIOBI eJIeKTpocTaHIlii) 1 TpaHcmopT.lIpakTudyHO BCi
3a0py/HIOIOUI PEYOBHHH, IO CIOYATKY MOTPAIMMINA B TOBITPS, BOAY 3T0JOM OIHMHSIOTHCS Y
rpyHtax. KpiMm Toro, IpyHTH 3a0pyAHIOIOTBCA 1 TpH HAAMIPHOMY BHECEHHI B HHUX
OTPYTOXIMIKaTIiB Ta MiHEpalbHUX J0OpUB, Mirpamii pagionykiaigiB. CaMOOYHIIEHHS
IPYHTOBOI'O CEPEAOBHINA BiJIOYBa€ThCS Iy)KE IMOBUIBHO, TOMY OTPYHHI XIMI4HI pEYOBUHU
HArpOMaKYIOThCS TAM. IX TIOTIMHAIOTH POCIIMHH, BKMBAHHS SKMX BUKIHKAE 3aXBOPIOBAHHS
moneld 1 TBapuH. B ocTaHHIN yac B €KOJOTIYHIA MpoOJieMaTHIll Pi3Ko 3pic iHTepec 10
0o0epHEHMX 3aJla4, METOK SKHX € IJeHTH(]IKalis TUX 4YM IHIIUX [apaMeTpiB JKepesna
3a0py/IHEHHS 3a JaHUMHU BUMIPIOBAHHS KOHLIEHTpaIlii 3a0py/IHIOI0UOr0 MIrpaHTa.

[lepcieKTUBHMM Yy BHUPIIIEHHI Takoi HpoOsieMu Moke OyTH pO3B’s3aHHS 3ajaul
imeHTHdiKamii mpKepen 3a0pyaHEHHS. Ii PO3B’A30K JO3BOJISIE BCTAHOBUTHU BKIIAJl OKPEMHUX
JOKEpeI B 3a0pyaHEHHS MOBITPsl a00 IpyHTY B AaHii Toulll. [le HeoOXiqHO BpaxoByBaTH MpHU
CTBOPEHHI HOBHX JUKEpEeIl — BBOAY HOBUX IPOMHUCIIOBHUX MIAMPUEMCTB 1 YIIpaBIiHHI BUKUIAMU
ICHYIOUHX, 11100 CyMapHa iX KUIbKICTh HE IIEPEBUIIyBajla BCTAHOBIEHUX HOPM.

Jliss BU3HAYEHHS MOXJIMBUX JUKepenl 3a0pyIHEHHS BHMKOPHCTOBYIOTHCSI METOIH, B
OCHOBI SIKHX JIS)KUTh PO3B’ 30K OOCPHEHHMX 3aJad, METOI0 SIKUX € BCTAHOBJICHHS THUX YU
IHIIKX MapaMeTpiB JpKepesa 3a0pyAHEHHS 3a JaHUMHU CIIOCTEPEKEHb.

BuBuennto nux 3amad npucBsueHi podbotu takux BueHux, sk C.I. Jlsmka, O.b. Cremni,
O.A. Camapcekoro, I'.I. Mapuyka, O.M binonepkiscekoro, A.€. Anosna, B.B. Ilenenka,
I1.H. Ba6imesuua, bopyxosa B.T. Ta in.[1,4,5].

Mertoro maHoi poOoTH € iAeHTH(IKAIisA MICIENONIOXKEHHS JpKepena 3a0pyaHeHHsT Ha
NPUKJIA1 JBOBUMIPHOT MOETIBHOI CTAllIOHAPHOI 3a7a4l B KPUBOJIIHIHHIN 06JacTi.

PosrinsHeMo 3amauy KOHBEKTHBHO-AU(Y31MHOTrO mepeHeceHHsl 3a0pyJHEHb B JESIKOMY
OJTHOPIIHOMY cepeloBUIll (IPYHTI, MOBITPi, BO1), 10 3aiiMae KPUBONIHIHHUN YOTUPUKYTHHK
(obyacTh 3 KPUBOJIIHINHOIO MEXel, OOMexeHy KOHTypoM I, 3 4OTHpbOM (iKCOBAaHUMH
toukamu A, B,C,DHa HbOMY), BiI J€JKOr0 TOYKOBOIO [iKepeia TMOTYKHOCTI Q,
posmimeroro B Toumi M (X, Y, ), (Puc.1). 3okpema, HampuKIaJ, PO3IISIHEMO IPOLEC

nepeHeceHHs 3a0pynHeHb QiIbTpalliiHUM MOTOKOM MiA3€MHUX BOJ BiJl TOYKOBOTO JKEpera,
PO3MIIICHOTO B IPYHTOBOMY CEPEIOBHIIIL.

[TorpiOHo mpu 3amanux BXigHUX AaHux Q >0, D >0, y > 0,3agaHuX 3HaUCHHIX HAIOPiB
H, i H, Ta 3HaueHHsX KOHLEHTpauii, 3aMmipsHMX B 3amaHux Toukax M, (X, y;):
C =c(x,».4), i=1LN, i=1K,3HaiiTH KOOpIMHATH (XO, Yo) TOYKH M MiCIEIONOKCHHS

JpKepena 3a0pyaHeHb B 3aaHii obmacti G .[2,3]
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Pucynoxk 1. Ilepenecennst 3a0pyaHeHb QiIbTpaliiHIM TOTOKOM BiJ
JDKEpesa, PO3MIIIEHOTO B KPUBOJIIHIHHOMY YOTHPUKYTHUKY

Ha ocHoBi naHoi mocTaHOBKHM 3amadi Oyino moOyqoBaHO ii MaTeMaTHYHy MOJENb Ta
3HAWJEHO HEBIJOMI IapaMeTpud TOYKOBOIO JKepena 3a0pyAHEHHS, pO3MIIEHOIO B
KPUBOJIHIHHOMY YOTUPHUKYTHHUKY 3 KPHBOJIHIMHOIO MEXEIO JJIsl HECTAllIOHAPHOTO BUIAJIKY
P HAsBHOCTI (PibTpamiifHoro noroky. OTpUMaHO YUCIIOBI PO3B’SA3KU JaHOI 3a7adl TpboMa
anroput™Mamu (MeronoM ¢yHkuii ['piHa, iHTErpadbHUX PIBHSHB, SKi 3BOAATHCS 10 CUCTEMHU
JIHIMHUX anreOpaiyHuX PIBHSAHB T4 METOJOM CIPSDKEHUX PiBHSHB). Po3po0ieHi aaroputmu
OTPUMAaHHSI YHCJIOBHUX PO3PAaXyHKIB MPOTPaMHO peali3oBaHi 3 BHKOPHCTAaHHIM Cy4aCHHX
TEXHOJIOT1M MpOrpaMyBaHHs, HA OCHOBI YOTO IPOBEJICHI YMCIOBI EKCIIEPUMEHTH Ta 31HCHEHO
ix anami3. Iloka3aHo noctaTHbO JOOpe CHIBMAIHHS Pe3yJbTaTiB pPO3paxyHKIB, OOUMCIEHUX
PI3HUMH METOJJaMH.
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ABTOMATHU3ALISA KOHTPOJIIO B’A3KOCTI IIPU 1O3YBAHHI XAPHOBUX
IMPOAYKTIB

N.S. Balog, I.R. Kozbur
AUTOMATED VISCOSITY CONTROL FOR DOSING FOOD PRODUCTS

VY no3umii J03yBaHHS XapyoBHX TPOXMYKTIB, Mepel iX KIHIIEBUM MaKyBaHHSM,
B)XJIUBO IPOBOJUTH ONEPATUBHUM KOHTPOJb SKOCTI, KM Oy/le OXOIUIIOBATH BCIO HapTilO
NPOAYKTY, a HEe y BHOIpKOBiH (opmi, sIK y BHIAAKY Ja0OpaTOPHUX JOCTiIKEHb Ha
nignpueMcTBi. Takuil KOHTPOJIb JO3BOJIUTH 3aM00IrTH MAaKyBaHHIO HESKICHOTO MPOIYKTY, a00
TaKOT0, KOTPUIl HE BIAMOBiAa€ TEXHIYHUM BHMOTaM a00 CTaHIapTaM.

[ToniOHuii omepaTuBHHUI KOHTPOJb JIOIUIBHO 3alpoOBaIUTH MpPH JIO3yBaHHI 1
MaKyBaHHI PIIKUAX Ta PIAKO-B’S3KMX Xap4YOBUX MPOIYKTIB, JJIS SIKUX BAXIMBE Micle 3aiimae
KOHTPOJb 1X B’A3KOCTI. AJPKe B IbOI0 MapaMeTpy 3alle)KUTh SKICTb HPOAYKTY 1
IPOAYKTHBHICTh TEXHOJOTIYHOTO MPOLECY B LiTOMY. B’S3KiCTh Xap4oBOro mpoaykry Oyne
3aJekaT BiJl 6araTb0X YMHHHUKIB, SIKI BU3HAYAIOTHCS HA MOMEPEAHIX CTaliIX TEXHOJIOTTYHOTO
nporecy. s MOIOYHHX Ta KHCIOMOJIOYHUX IMPOAYKTIB Iie, — 3a0e3MeYeHHs BiaMOBiIHOL
JKUPHOCTI MPOAYKTY Ta BMICTYy OUIKOBOi MacHu, BIAMOBIAHICTH PEKUMIB MacTepusalii Ta
HOpMaJTi3allii, TMONEepeaHbOT0 OXOJIO/DKEHHS MPOAYKTY Iepe] TO3WIEI0 JO03YBaHHS Ta
nakyBaHHs. Buie nepenidueni ¢aktopu OyayTh CyTTEBO BIUIMBATH HA PEOJIOTI4HI BIACTUBOCTI
MPOJIYKTY Ta B KIHIIEBOMY PE3YJIbTAaTi Ha HOTO B SI3KICTH 1 BIMOBITHO HA SKICTb.

J1s KOHTPOJIIO B’SI3KOCTI, HAa JAaHUH MOMEHT, BAKOPHCTOBYIOTh METOAM POTALiIHOT Ta
BiOpamiifHoi Bicko3umetpis. IIpoTe 1i MeTroau BOJONIOTH MEBHUMM Henoiikamu. CkiaaHa
TEXHIYHA peaii3allisi ONEepaTHMBHOTO KOHTPOJIIO, HANpPHUKIAL y MO3MIIAX J03yBaHHS Ta
NaKyBaHHS TPOAYKTy. be3mocepenHiii KOHTakT UYTIMBOTO €JEMEHTa BIiCKO3UMeETpa i3
BUMIPDHUM CEpelOBHUIEM NPU3BOAMTH 10 HOr0 MEpeAYyacHOro 3HOLIYBAHHS 1 BIIMOBITHO
3HI)KEHHSI TOYHOCTI BUMipioBaHb. P0o3poOka OE3KOHTAaKTHMX METOJIIB KOHTPOJIIO B’SI3KOCTI
JIO3BOJIMTH YHUKHYTHU BUILE MEpeidYeHUX HEJOMIKIB.

3anporoHOBaHO MPOBOJIUTH KOHTPOJIh PEOJIOTTYHUX BIACTUBOCTEH 1 B’SI3KOCTI PLAKUX
Ta PIKO-B’SA3KMX XapuOBHMX MPOAYKTIB, B MO3UIIT J03yBaHHs Ta MaKyBaHHS, 3a JOIOMOTOI0
0E3KOHTAKTHUX YJIbTPa3ByKOBUX METO]IIB BUMIPIOBAHHS

Metonuka KOHTpostO Oa3yeTbcsi Ha BUMIPIOBaHHI MapaMeTpiB  MOLIUPEHHS
yIABTPa3BYKOBUX XBUJIb Y KOHTPOJIHOBAHOMY CEPEIOBHMII, a caMe, BU3HAYEeHHI IX IIBHUKOCTI
Ta KOe(IIIEHTY 3aTyXaHHS.

BumiproBanus koe(illieHTY 3aTyxaHHS YIbTPa3BYKY B piAMHAX 1 TBEPAMX TLIaX MOXKe
MIPOBOJUTHCS B PEXKHUMI IMITYJTbCHUX 1 HEMIEPEPBHHUX YIIBTPA3BYKOBUX KOJIHMBAHb. Y BUIAJKY
IMIOYJIbCHUX KOJIMBaHb, IPHHOM YyIbTPa3BYKOBOI XBHWJII 3JIHCHIOETBCS SK OKPEMHMHU
npuiiMayem, Tak 1 caMUM BUIIPOMIHIOBaYeM, IMicCJid BiJJA3epKaJleHHs IMITYJIbCY BiJ BigOuBaya.
[Tpu 1boMy KOediIiEHT 3aracaHHs BU3HAYAETHCS 32 POPMYIIOHO:

A

1 . .
a= H-In— , e h — ToBImKMHA KOHTPOJILOBAHOTO cepenoBHina, A1, A1 — BiAMOBiIHI

aMIUTITYM YJIbTPa3BYKOBUX XBHJIb BUIIPOMIHIOBaYa Ta MpuitMaya.
B’s13kicTh, BIANOBIHO, PO3PAXOBYIOTH 3a opMyior0 MyHi, —

Mh = Z,(pac® | o’[L+ (%C)Z]Z)Zz,
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ae Mh — B’sa3kicte mo Myni; Z,,Z, — CONst; p — rycTMHa KOHTPOJbOBAHOIO

cepeoBHINa; o — Koe(illieHT 3aTyXaHHs; C — MBUIKICTh KOJIMBaHb; M — YaCTOTa KOJUBAHb.

OyHKIIOHATIBHY CXEMY YCTaHOBKM Ui BU3HAUCHHsI KoeQillieHTa 3aTyXaHHS Ta
MIBUJIKOCTI YJIBTPa3ByKy 300paxkeHo Ha pUCYHKY 1.1. 3anexxHocTti KoedimieHTa 3aTyxXaHHs Ta
IIBUIKOCTI YJIBTPA3BYKY B CEPEOBHII BiJl B’SI3KOCTI KOHTPOJIHLOBAHOTO MPOIYKTY 10 MyHi

IpeCTaBjIeHl Ha pUCYHKY 1.2.
yJ'Ipra3ByKOBMl71 KOHTpOnbOBaHe yanpaasyKoamﬁ
BUNPOMIHIOBAY CepeaoBuLLe npuiimMay

reHeparop AndbepeHUiansHui pisHiLiA
yNETPa3ByKoBoro , nigcuniosay amniTyn CucTema
curHany KoediLlieHT aBTOMaTM30BaHOrMo
3aTyxaHHA yYNPaBniHHA |
KOHTpOMIO
YNLTPa3ByKoBa
XBANA ) pi3HuLS
KopuryearneHa tha3oeuii (a3
naHka HAETeKTOp -
LIBWAKICT
YNbTPa3ByKy

Pucynok 1. @yHKIIOHaJIbHA CX€Ma YCTaHOBKH

N

4 .

F

~

B AskicTe no MyHi
B'aakicTe no MyHi
//

AN

~

N

5 ] W3 : ¢! 130’ 1m0’ 190 110 2000 2000 myc

]

Pucynoxk 2. 3anexHicTe KoedilieHTa 3aTyXaHHs Ta IIBUAKOCTI YIbTPa3ByKy B CEpeIOBUILI
B1JT B’SI3KOCT1 KOHTPOJIbOBAHOTO MPOJIYKTY

BusnaueHne 3HayeHHsSI B’A3KOCT1 J10O30BaHOIO 1 ()acOBAHOTO MPOAYKTY 3aCTOCOBYIOTH
JUIs KOPUTYBaHHS yMOB TEXHOJOTIYHOTO TMpolecy Ta (YHKLIIOHYBaHHS CHUCTEMHU
ABTOMATUYHOTO KOHTPOJIIO Ta YHPaBIiHHSA, 110 3a0€3MeYNTh MaKCUMaIbHy MPOAYKTUBHICTD 1
TOYHICTh J03yBaHHS. KOHTpOJb pPEONOTiYHMX BIACTUBOCTEH 1 B’SI3KOCTI MPOAYKTY JacTb
MO>KJIUBICTh OI[IHUTH HOTO SIKICTh TMepe]] TMO3UIIIEI0 MaKyBaHHs, IO BIAMOBIIHO 3MEHIIHUTH
KUIBKICTh Opaky BHUXITHOI NPOAYKIii, JacTb 3MOTY OINEpaTHBHO KOPHUTYBAaTH IapaMeTpu
MOMEpeAHIX TMO3ULIA TEXHOJOTIYHOrO MPOIecy 3TiHO MAII0YMX TEXHIYHHX YMOB Ta
CTaHJapTIB.
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OITPAITIOBAHHS 30B5PAKEHD Y TEJTEKOMYHIKAIIMHAX CUCTEMAX

T.l. Baranets
IMAGE PROCESSING IN TELECOMMUNICATION SYSTEMS

Ha crorogni ocHoBHY 4acTKy iH(oOpMAaIlii, 10 NepeaacTbcsi Ta 30epiraeTbcs B
iHpOpMaLiHHO-KOMYHIKAIlIHHIX CHCTEMaX, CKJIAJaloTh CTaTH4YHI IHM(pOBI 300paxkeHHS 1
myiabTUMenia. [Ipu 1boMy 00CArM IIbOTO BHJY JAaHUX IMOCTIHHO 3pOCTAaIOTh. AKTYaJbHOIO
TEXHIYHOIO 33/1a4€I0 € PO3POOJICHHS AITOPUTMIB Ta MPOrPAMHHX IMPOIYKTIB ONPAIIOBAHHS
300paxkeHb 3 METOI0 3MEHIIEHHs iX 00’eMiB (CTUCHEHHS) 0e3 BTpaTH Bi3yaJIbHOI SKOCTI
300pakeHb, 0OCOOIMBO B TEICBI3IMHUX CHCTEMAaX.

Bigomo, mo mnporpamHe 3a0e3ledyeHHs Ta aJrOPUTMHU OIPALIOBAHHSA 300pakeHb
BU3HAYAIOTHCS METOJAMU ONPAIIOBAHHS Ta MOJEISAMHU, 3 JIOTIOMOTOI0 SKHX OIHCYIOTHCS
300paxeHHs. Sk moxeni 1udpoBux 300pakeHb BUKOPUCTOBYIOTHCS MOJAHHS OCTAHHIX B
npocropax RGB (red-green-blue), mo SBISIOTH COOOI0 aIUTHBHY KOJIPHY MOJEINb, SKa
OIUCYE CHOCIO0 KOJYBaHHS KOJbOPY ISl KOJbOPOBIATBOPeHHA. Ha cbOroaHi JUisi CTUCHEHHS
UPPOBUX 300paKEHb 3aCTOCOBYIOTHCS METOAM JIIHIHHOTO 1 HENIHIHHOTO TEepPETBOPEHHS
300paxeHb, MpPU IHOMY BHUKOPHUCTOBYIOTHCS CIElu(pIYHI MepeTBOPEHHs, ado MPOCTOpU
KOJIbOPIB, 10 peali3yloThCs Y BUIIISII JIIHIHHOTO YM HEJIHIHHOTO BIJOOPa)KEHHS MPOCTOPY
RGB. IlpoBenenuil aHaii3 OCHOBHMX METOJIB CTHCHEHHS 300pa)kKe€Hb IOKa3aB BIJCYTHIX
YHIBEpCAJIbHUX aJITOPUTMIB, 10 HE 3aJIeXkKaTh Bl KJ1acy 300paKeHb.

BianoBiHO 710 BHIIE CKAa3aHOTO, aKTyaJbHOIO HAayKOBOKO 33Jayer0 € JOCIIIKCHHS,
JeTaIbHUN aHaJll3 ICHYIOUMX Ta OOrpYHTYBaHHS HOBOT'O METOJy ONpAlllOBaHHS 300pa’ke€Hb B
TEJIEKOMYHIKallIHHIX CHCTEMax 3 METOI0 iX CTUCHEHHs JAJIs 3MEHIICHHS HaBaHTa)XEHHS Ha
KaHaJdu Trepenayl JaHuUX abo 3MeHIIeHHs 00’eMy mam’sTi HOCIIB (3amam’STOBYHOUHX
HPUCTPOIB), HEOOX1HOT /17151 30epiraHHs TaHHX.
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OCHOBHI PEJYKIIIAHI METO/JHY I HOKAZHUKH JJI5s1 BUBIPKOBOI'O
PEI'PECIMHOI'O TECTYBAHHAA

S.A. Barylska, N.V. Zahorodna Ph.D. Assoc. Prof.
REDUCTION-BASED METHODS AND METRICS FOR SELECTIVE REGRESSION
TESTING

[licns  BHeceHHs 3MiH B IMporpamy, Moau¢ikoBaHe IporpaMHe 3abe3meueHHs
NEPEeBIPSIETHCS TaK 3BAaHUM PETPECIHHUM TECTYBaHHSM, BUKOPHCTOBYIOYH BHOIPKOBI TECTOBI
BHITQJIKH, 100 NIEPEKOHATHUCH, 1[0 BHECEH] 3MIHU HE CIIPUYUHUIN HeOakaHUX HaciakiB. [Tpu
TAaKOMY THITI pErpeciiHOrO TECTYBaHHS, BHKOPHCTOBYETHCS M IMHOKHHA ICHYIOUHX TECTOBUX
BUIAJKIB, 00 CKOPOTUTH 3yCHUJUISI, HEOOXiJHE Uis MOBTOPHOTO TECTYBAaHHSA, 1 BUTPATH,
NOB'A3aH1 3 LUM.

ITig uwac perpeciiiHOro TecTyBaHHsS Hal4acTilllé BHUKOPUCTOBYIOTbCS TPH METOAU
BUOIPKOBOTO TECTyBaHHS Ta JBI METPUKM MOKpHUTTA ineHTu¢ikamii. Lli Tpm wmeromm
COpSIMOBaHI Ha 3MEHIICHHS KUIBKOCTI OOpaHMX TECTiB [UIsl TOBTOPHOTO TECTYyBaHHS
MO U(IKOBAaHOTO TporpaMHoro 3abesneueHHs. [lepmmii cnoci® Ha3MBAa€THCS PENyKIlis Ha
ocHOBI Monu(ikoBaHoi Bepcii 1, ska BUOUpae 3MEHIIEHY KUTbKICTh TECTOBUX BHUMAJKIB Ha
OCHOBI BHeceHoi Monau@ikamii Ta ii BINIMBY Ha IporpamHe 3a0esnedeHHs. [[pyruii crnoci6d
BUOIPKOTO TECTYBaHHS HA3MBA€ThCS PENyKIlisi Ha OCHOBI Mojau(ikoBaHOI Bepcii 2, ska
MOKpalllye PeIyKIil0 Ha OCHOBI Moaudikarii Bepcii 1 HUIIXOM MOAANBIIOrO MPOIMYyCKaHHS
yepe3 TECTH, sKI He MOKpHBalOTh Mojudikamito. TperTii MeTox TecTyBaHHS Ha3WBAETHCS
TOYHE 3MEHIIICHHS, SIKUM 3MEHINY€E KITBKICTh BUITAJIKIB TECTYBAaHHSI, BUKIIIOUUBIIH T1 TECTH,
1110 HE MOXYTh BUSIBUTH 3MIHU 3 TIOYaTKOBOTO HAOOPY TECTIB.

Jl51 BUOIpKOBOTO perpeciifHoro TecTyBaHHs BUKOpucToBYt0oTh McCabe 1Q Enterprise
Edition, sika MICTUTB JIBI TE€XHOJIOTIi: METpHUKa BHOIPKOBHX TECTIB perpecii JOCTYMHOCTI Ta
METpUKa PErpecCUBHOTO TECTYBaHHS ILIMATKIB MOTOKY JaHUX. MeTpuka BHOIPKOBHX TECTIB
perpecii JOCTYMHOCTI 3a0e3Meuye BEpXHIO MEXY KIIbKOCTI 0OpaHUX perpeciiHux TecTiB, sSKa
3a0e3neuye NOKPUTTS BUMOT, Ha sIK1 BIUTMBAE MOAU(IKallis, IpUHAHMHI OJTUH pa3.

MeTtpuka perpecuBHOrO TeCTyBaHHS IIMAaTKiB IOTOKY JaHUX 1€ pPO3MIMPEHUN
¢ynkuionan McCabe nist 06poOku Moudikariil 3MiHHEX Ta JaHuX. Ll MeTpuka 3a0e3neuye
BEPXHIO Ta HWKHIO MEXY PErpeciiHiX TecTiB, 11100 MOKPUTH MOJAU(IKOBaHI IIMAaTKU OTOKY
JTAHMX, K1 OyJIM CTBOPEHI MPH 3MiHI JaHUX.

[li moka3HWKK CHpsIMOBaHI Ha Te, 00 JOMOMOITH TECTYBAIHHUKY KOHTPOJIOBATH
MOBHOTY TECTYBaHHS, BUSBUTH OyAb-skui nedinuT ab0 HaAMIpHICTh y TeCTOBOMY Habopi Ta
JIOTIOMaraTy BHUSIBJISITH BY3bK1 MICIIS, J€ i1l TECTYBaHHS perpecii moTpiOHI 10AaTKOBI TECTH.

Jliteparypa

1.BAHSOON R. REDUCTION-BASED METHODS AND METRICS FOR
SELECTIVE REGRESSION TESTING [Enekrponnnmii pecypc] / R. BAHSOON, N.
MANSOUR // Elsevier Science Publishing Company, Inc. — Pexxum goctymy a0 pecypcy:
https://elibrary.ru/item.asp?id=1069459.
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DOAKTOPH, SAKI BINIMBAIOTb HA E@EKTUBHICTD TECTYBAHHA
INPOI'PAMHOI'O 3ABE3ITEYEHHS

S.A. Barylska, N.V. Zahorodna Ph.D. Assoc. Prof.
THE INFLUENCE FACTORS ON EFFCIENCY OF SOFTWARE TESTING

[Ipu cTBOpEHHI MIaHIB TECTYBaHHsI, OLIHIII HEOOXiMHUX 3ycuib Ta MoOynoBi rpadiky
TECTYBaHHS, CJIiJI BpaxOBYBaTH PI3HOMaHITHI ()aKTOPH, B IHIIIOMY BHIMAJKY IJIAHU Ta OI[IHKH
MOYXYTh BBECTH B OMaHy Ha IOYATKy MPOEKTY i 3paluTH BaC MOCEPEANHI UM KiHIIi.

[[o6 poGotra Oyna Oinbil e(EKTHUBHOI MOTPIOHO BpPaXOBYBAaTH MAaKCHMAJIbHY
KUTBKICTB (PAKTOPIB, SIKi MOXKYTh BIUIMHYTH Ha SKICTh Ta IMIBUIKICTh TECTYBaHHS.

Jlo ocHOBHUX (hakTOpiB, IO BIUIMBAIOTh Ha fAKiCTb TecTyBaHHA [I3 BinHOCATH
MaTepianbHi (pakTopu. CX0XKi MPOESKTH, TECTH, TECTOBI CIICHAPIl, TECTYBAaHHS 1 JOKYMEHTAITis,
SKI BUKOPUCTOBYBAJIUCS Yy IMONEPEAHIX IMPOEKTaxX 3arajoM 3MEHIIYIOTb 4ac TECTyBaHHS.
OpHUM 3 TTO3UTUBHUX (PAKTOPIB € BUKOPUCTAHHS OE3IIEYHOT0 TECTOBOTO CEPEIOBHIIIA.

He MeHII BaXJIMBUM € BIHOLIEHHS A0 NMpoekTHoi rpynu. CraBieHHs 10 poOOTH B
IPOEKTHIN TPy, MOCTIHHICTh TPOEKTHOI I'PYyIH, KOPIIOPATHBHA KYJIbTYpa, 3BUYKH, YECHICTD,
000B'I3KOBICTH — I1€ Ti (PaKTOPH, AKI BUXOASATH 13 OCOOIMBOCTEN CKIaay KOMaH M.

YacoBuil THCK - me oAMH (aKTOp, SIKUM Cii BpaxoByBaTH. THCK He Moxe OyTu
IPUBOJIOM JUIsl IPUMHATTS HEOOTPYHTOBAaHUX pHU3MKiB. IIpoTe 11e € mijcTaBoro A NpUHHATTS
00epeXHHUX, MPUHHATHX PIlIEHh Ta PO3YMHOTO IUIAHYBAaHHS Ta MEPEIUIAHYBAHHS MPOTATOM
YChOTO MPOLIECY.

[Tix yac poOouoro mpouecy, MOKyTh 3 IBUTUCS JOJATKOBI (DaKTOPH, sIKI BIIMBAIOThH
Ha  TecTyBaHHi. OOpaHMIl >XMTTEBUH LMK CHUCTEM, CTYHiHb Oprasizamii MmpoleciB
TECTYBAaHHs, BYUacHa Iepejaaya pe3yibTaTiB Ta yacTa 3MiHa BUMOT B IPOEKTI MOXKYTh SK 1
rajJbMyBaTH, TaK 1 IPUIIBU/IINUTH ITPOLEC TECTYBAHHS.

Sxmo nporpamHe 3a0e3neyeHHs 3 JAESKUX NMPUUMH Oyne 3aiekaTd Bl 30BHILIHIX
He3allikaBlIeHuX ocib, abo X MoTpiOHO Oyae BHKOPHCTOBYBATHM HOBI TEXHOJOTII, Ta
BIJIMOBIAHO BUTpA4aTH 4ac Ui OCBOEHHS LbOTO IHCTPYMEHTY Ta HAaBUaHHS TPYIH, TO Il
(akTOpH 3BICHO 301JIBIIATH TEPMIHH TECTYBaHHS.

BpaxoByBaHHS MaKCHMalbHOI KUIBKOCTI (akTOpiB, fKi MOXYThb BIUIMBaTH  Ha
TECTYBaHHSI, JO3BOJIMTh YHUKHYTH BiIXWJICHHS Y TEPMiHAX Ta TPAMOTHO PO3NPHUIITUTH Yac.

Jliteparypa

1. Black R. Factors that Influence Test Estimation [Enekrponnuii pecypc] / Rex
Black — Pexum moctymy mo pecypey: https://www.cmcrossroads.com/article/factors-
influence-test-estimation.

2. Yepupimés C. Knaccuduxanus ¢GakropoB, BIUSIONMX HA Ipolece
tectupoBanus [Enekrponnuii pecypc] / Cepreii UepHbiméB — Pexxum moctymy 1o pecypey:
http://ru.gatestlab.com/knowledge-center/qa-testing-materials/classification-of-factors/.
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OBI'PYHTYBAHHSA METO/IB MIIBAIIEHHS ITPOITYCKHOI 3JATHOCTI
CUCTEM CTUVIBHUKOBOI'O 3B’A3KY

1.V. Dediv Ph.D., 1.V. Berezitsky
THE SUBSTANCE OF METHODS FOR GROWTH OF
TRANSPLANTABILITY SYSTEMS OF THE BASIC COMMUNICATION SYSTEM

B ocraHHI pOKH CTPIMKO 3pOCTa€ KUIBKICTh KOPHCTYBadiB MOCIYT CTUILHUKOBOTO
3B’S3KY, 1I€ BHUKJIHMKA€ TPYIHONIl y BCTAHOBJICHHI 3’€JHAHHS MK a0OHEHTaMH, IO Y CBOIO
4yepry Horipiye sKicTh 3B s3Ky. ToMy, Ha JaHUI yac aKTyaJbHOIO € IpoOieMa po3IUPEHHS
MPOITYCKHOI 3aTHOCTI MEpeXi CTUIBHMKOBOTO 3B’SI3KY JJIS OJHOYACHOTO 3abe3rneueHHs
3B’A3KYy MDK 3HAYHOIO KUTBbKICTIO a0OHEHTIB. ICHYIOUl METOAM JIOCTYNy PyXOMHX a0OHEHTIB
0 MEPEKEBUX PECYPCIiB JTO3BOJISIOTH YCIIINTHO 3a0e3MedyBaTd 3B 530K JIMIIE 33 YMOBHU
nepeOyBaHHs B 30HI 0OCIyroByBaHHs 0a30BOi CTaHIll MEeBHOI KiTbKOCTi aboHeHTiB. [lpu
3pOCTaHHI KUTBKOCTI AOOHEHTIB BiNOYBA€ThCS 3HAYHE TMOTIPIIEHHS TOKA3HHUKIB SKOCTI
3B’S3KY, 1110 BUKJIMKAE NMOTPeOy B PO3IIMPEHH] MPOIYCKHOI 3JaTHOCTI LUIAXOM ONTHMI3alii Ta
MOJICpHi3allii IUX MEPEeK.

OCHOBHUMM MeTOJaMM JJIsi BUPILICHHS JaHOi 3ajaul €: BCTAaHOBJECHHS JOJAaTKOBUX
0a30BUX CTaHILIM 13 MEHIIMM pajlycoM 30HU OOCIyroByBaHHs, 30LIbIIEHHS KUIBKOCTI
CeKTOpiB 0a30BHX cTaHIii. BcTaHOBIEHHS [M0JaTKOBMX 0a30BHX CTaHLIM 3 MEHIIMMHU
pazaiycaMu 30HM OOCIYrOBYBaHHS Ja€ MOXJIMBICTh 30UIBIIMTH MPOMYCKHY 3aTHICTh MEPEXK1
3B’A3KYy Ha NEBHIM TepUTOpii MpoTe, MoTpedye 3HaYHUX (PIHAHCOBUX 3aTpaT Ha BCTAHOBJIECHHS
nux 0a30BUX CTaHIN, IO JOIUIPHO TUIBKM B YMOBAaX BEJIMKHWX HACEJICHUX ITYHKTIB. 3a
MeXaMH BEIMKHUX HACENeHUX MYHKTIB KUIbKICTb aOOHEHTIB MEHIA, TOMY OLIbII JOIUIIEHO
BCTAQHOBJIIOBAaTHM MEHIIy KUIbKICTh 0a30BHUX CTaHIl 3 OUIBIIUM pajalycoM 30HU
o0ciyropyBaHHs. TakuM YMHOM JJIs1 ONTUMAJIBHOTO PO3MIIIEHHs 0a30BUX CTaHIIM NOTPiOGHO
BpaxoBYyBaTH I'yCTUHY a0OHEHTIB Ha KOHKPETHIN TepuTopii. 30UIbIIEHHS KIIbKOCTI CEKTOPIB
6a30B01 CTaHLii J03BOJIAE€ 30UTBLIIMTH MPOMYCKHY 3IaTHICTh 32 PAXyHOK 30UIBLICHHS
KUIBKOCT1 YaCTOTHUX KaHaJIB B 30HI OOCIIyrOBYBaHHS 0a30BOi CTaHIIli, 110 MPHU3BEAEC IO
301IbIIEHHS] IIUPUHU YAaCTOTHOTO Jiarna3oH, 10 MOTIPIIUTh eJeKTPO-MarHiTHY CYMICHICTb 3
IHIIMMU  PaZiOTEXHIYHUMHU cHUCTeMaMd. JlaHWIl MeToJ € JOLIIBHUM JUIi BHUKOPHUCTaHHS
0a30BUX CTaHIIH 3 BEJIMKUM PajilyCOM 30HU 0OCITYrOBYBaHHS.

OnTumizalis  MepeXHOi  1HQpPacTpyKTypd  CTUIBHUKOBOTO  3B’A3KYy  LUIIXOM
MePEPO3NOILTY MEPSKHUX pecypciB (3acTtocyBaHHsIM Wi-Fi moctymy, sikuii BXXe € B Mexax
30HU 00CITyroByBaHHsl 0a30BOi CTaHIii) Ja€ MOXJIMBICTh MOKPAIyBaTH SKICTh 3B’sI3Ky 0e3
MoJiepHi3alii icHyrounx mepexx. Kpim Toro BapTicTe yactoTHoro kanamy Wi-Fi Hibkya, Hix
pecypciB mepexx GSM/WCDMA/WiMax/LTE, oTxe BUKOpPHCTaHHS Ili€l TEXHOJOTIi aae
3MOT'Y 3HU3UTH COOIBAPTICTh MOCIYT 3B'S3KY.

Tomy OOIrpyHTYBaHHS METOXIB MiABHILEHHS MPOMYCKHOI 3MaTHOCTI Mepex
CTUTBHUKOBOTO 3B’SI3KY € aKTyaJlbHHUM, OCKIJIBKH JTa€ MOJIJIMBICTH ONTHMAJIBHO TPOBOJUTH
MOJIEpHI3aLliI0 MEPEeX I MOKPAIIEHHS SIKOCTI 3B SI3KY.
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AJJAIITUBHA ®OUIBTPALIA CUTHAJIB JJIA HIABUIIEHHSA
JOCTOBIPHOCTI Y CUCTEMAX MOBUIBHOT'O 3B’SA3KY

I.1. Byelya
ADAPTIVE FILTRATION OF SIGNALS TO ENHANCE DOLLARITY IN
MOBILE COMMUNICATION SYSTEMS

Po3Butok 0e3mpoBOMOBUX CHCTEM Iepefadi JaHuX, 30KpeMa CHUCTEM MOOITBLHOrO
3B’SI3KY Apyroro nokomiHHg 2G, Tpetboro mnokoiinHs 3G, yerBeproro nokomninas 4G LTE-
Advanced, cucrem wmoOinpHOrO panpiogoctyny WiFi Ta WiMax, nporpamoBaHux
0e3MpOBOJIOBUX PO3MOIIICHIX CUCTEM, SIKIi BUKOPUCTOBYIOTH TexHoJorito Software Defined
Radio, a Takox MOO1IbHUI 3B’S30K, BUMArae 3aCTOCyBaHHs 1H(QOpPMAILITHUX TEXHOJOTIH, AKi
JIO3BOJIAIOTH Y PEKUMI PEAIbHOTO Yacy rapaHTyBaTH SIKICHY Tiepeady KOJOBaHUX MaHuX[2].
3HayHUN BHECOK y PO3BUTOK LILOTO HAMpsIMy 3po0JieHul TakuMu BueHUMH, 5K A. I".3roxo, /1.
. Knoseekwii, M. JI. Temos, JI. M. @ik, JI. €. Bapakin, B. JI. banker, B. B. Kpamenuukos,
B. L. bopucos, K. lllennon, [. ®opui,®. Ix. Mak-Binesamc, K. beppoy, JI. Xenszo, A.
Tonaemur, M. Bamenti ta im.[3]. Ix po6oTu MaroTh BenMke NpakTHYHE i TEOpETHUHE
3HAYEHHS, OCKUIBKM B HHUX pO3IIAJAIOTHCS  MOTEHIINHI MOXJIMBOCTI CHCTEM Iepenadi
iHdopmaii.

[Tin wac mepemayi gaHuXx OE3MPOBOJAOBHMH KaHallaMU BHUHHUKA€ 0arato TPYAHOIIIB,
MOB’SI3aHUX 13 BIUIMBOM MPUPOJHHMX, IPOMHCIOBHX Ta HABMHCHHX 3aBaja (IIymMoBa
3aropo/KyBaslbHa — 3aBaja, [IyMOBa  3aBaja B  YacTHHI  CMYTH, 3aBaja y
BIJIIIOB1/1b,ITOJIITAPMOH1{HA 3aBajja, KOMOIHOBaHa 3aBa/ia TOIIO).

OnHUM 13 METOJIB Ul BUPIIIEHHS MPOOJIEMHU € BUKOPUCTAHHS aJlalTUBHUX (UIBTPIB,
K1 1al0Th 3MOTy CUCTEMI MiAJAIITOBYBATHUCS IT1]] CTATUCTUYHI TapaMeTpy BUXITHUX CUTHAJIIB
naBaviB. MOKJIHMBICTh MiJCTPOIOBAHHS CHCTEMH T CTaTUCTUYHI MapaMeTpH BUXITHHX
CUTHAJIIB JIaBayiB J]a€ 3MOT'y BUKOPHCTOBYBATH aJaNTHBHI (UIBTPU JUIsl OLIHKHU MapaMeTpiB
pyxy o00’ekTa, sSKMM MaHeBpye y IUIOIIMHI Ha 3aJaHOMy IHTepBaji uacy (kopalenb,
aBTOMOO1JIb 200 TaHK TOIIIO).

HaiinommupeHimyMy anropuTMamu Ui PO3B’s3aHHS 3a/1a4l OI[iHKU MapaMeTpiB PyXy €
anroput™ Kanmana.

OinpTp Kaimana — 11e pisHOBUA PEeKypCHBHOTO (BUTHTpa: IS PO3PAXYHKY MOTOYHOTO
CTaHy CHUCTeMHU NOTPiOHI pe3ynabTaT monepeaHboi iTepalii GibTpa (y BUIISAII OLIHKUA CTaHy
CHCTEMH Ta OI[IHKA TOXHOKM BH3HAYEHHS IOTO CTaHy) Ta ITOTOYHI CIIOCTEPEKECHHS.
Anroput™m (QiIbTpa CKIATAETHCS 3 JBOX IMOCHIJOBHUX KpPOKIB: KPOKY IMPOTHO3Y 1 KPOKY
Kopekirii mporHo3y. Ha mepiiomy kportii 3iHCHIOETECSI TPOTHO3YBaHHSI HACTYITHOTO 3HAYCHHS
CTaHy CUCTEMH Ha MiJCTaBi MOMEpeIHIX 3HaUeHb, Ha PYTOMY KpPOIli TOTOYHE 3HAYEHHS CTaHy
CUCTEMHM OIIHIOETHCS Ha MIACTaBl Pe3yJabTaTiB MPOrHO3YBAaHHS Ta OTPUMAaHUX B €l MOMEHT
ICTUHHUX BUMipioBaHb[ 1].

JlitrepaTypa

1. banakpumnan A.B. Teopus ¢unstpanmn Kanmana / Ilep. ¢ anrn. — M: Mup, 1988. — C. 71-156.

2. bopucos B. 1. [Tomexo3amuIiieHHOCTh CHCTEM paMoCBsI3H. BeposiTHOCTHO-BpeMeHHOI noaxox / B.
U. Bopucos, B. M. 3unuyk. — [2-¢ uzn.]. — M. : PaguoCodr, 2008. — 260 c.

3. Kypakoscekuii B.}O. Bukopucranus kpurepito e(eKTHBHOCTI il MiABHINEHHS BipOTiAHOCTI
nepenaBanHs nosigomieHs / Kypakosebkuii B.1O. // 38’130k Ned, 2011 p.- C.54-55.
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JOCHIKEHHSA TPOT'PAMHO-KOH®IT'YPOBAHUX MEPEXK

V.S. Bondar, O.S. Palaguta
SOFTWARE DEFINED NETWORKS INVESTIGATION

ApXITEKTypa Cy4acHHX TPAHCIIOPTHUX MEPEkK BEIUKUX OINEpaTopiB 3B’S3Ky BUMAarae
BIJINOBIJIaTH BHMOTaM aJalTHBHOCTI, MacIITa0OBAHOCTI Ta THYYKOCTI MJIs 3a0e3MeueHHS
BHCOKOTO PIBHS CEpBICY JUISl CIIOXKHBAdiB. Y 3B’SA3Ky 3 IIUM, BIIPOBA/DKCHHS HOBHX
TEXHOJIOTIM Ta MOKpAIllEeHHS ICHYIOUUX CYTTE€BO YCKIAQAHIOETHCS. OJHUM 3 MEPCHEKTUBHUX
HANpsIMKIB PO3BUTKY KOMIT'FOTEPHHX MEpPEX € BipTyami3allisi pecypciB Ha HpPOTPaMHOMY
piBHI.

TpancnoptHa Mepeka o00’€IHYye OKpeMi TeJIeKOMYHIKaIliiHI MepexXi JIOCTYyILy,
BUKOHYIOUM (PYHKIII TpaH3UTy Tpadiky MK HUMHU 1O BHUCOKOIIBUIKICHUX MaricTpalbHUX
KaHanax 3B’s3ky. OCHOBHMMH BHMOTaMH 0 TPAHCIIOPTHOI MEpPEeXi € BHCOKA IIBUIKICTH
nepenavi JaHWX, HAAIAHICTh Ta JOCTYIHICTh HEOOXITHUX cepBiciB. ICHyrouy apXiTeKkTypy
TPAHCIIOPTHUX MEPEX BAXKKO Q/IANITyBaTH JI0 HOBUX BHMOT PUHKY, a X CTaTHYHA CTPYKTypa
HENPUWHATHA JUIsl AUHAMIYHOTO XapaKTepy 3MiHM HaBaHTaXEHHs Ha KaHajaX 3B S3Ky, K
HACIIIZIOK TPOBAMIEpy 1 MiANPHEMCTBA MPArHyTh BIPOBAPKYyBATH HOBI MIJXOAM Ta METOAU
oprasizaiii MepexxeBoi iHQpacTpyKTypH, SKi pearyBaTUMyTh Ha MIHJIMBI MOTpeOu Oi3Hecy i
BUMOTH KOPHCTYBaUiB.

Po3BuBaroun HOBY TPaHCIIOPTHY apXiTEKTYypy, OEpaTOPHU MPArHyTh 3a0€3MEUUTH:

o IPOCTOTY pealtizallii, 110 03HAYa€ 3HIKEHHS KaliTalbHUX 1 eKCIUTyaTalliiHUX BUTpaT,;
o JOTPUMaHHS BUMOT KOpUCTYBauiB 3 BpaxyBaHHAM QoS (Quality of Service);
. apXITEKTYpHY THYUYKICTh Ta 1HBECTHUIIIIHY 3aXHUIIEHICTb.

AKTyallbHICTh POOOTH TMOJIATAE Y HEOOXIAHOCTI JOCTIIKEHHSI METOIB BIPOBAKEHHS
HOBHUX TEXHOJIOT1M 3B’SI3Ky Ha TPAaHCIOPTHIA Mepexi OmepaTtopiB 3B’S3KYy, /i€ OJHUM 3
NEePCIIEKTUBHUX PIllIeHb IS IIbOTO MOKHA BBaxkaTh TexHojorito SDN (Software-defined
Networking). He3anexxHo Bij 00paHOT TEXHOJIOTII Ta yCTaTKyBaHHS MOOYIOBH TPAHCIOPTHOI
Mepexi, HeoOXiHO 3abe3nedyBaTH BHMOTH 30UIbIIEHHS MPOITYCKHOI 3/JaTHOCTI KaHaJiB
3B’SI3Ky, 110 JAacTb 3MOTY PO3IIMPUTH NEpPEeTiK TEIEeKOMYHIKAlIMHUX MOCIYyr, a TaKOoX
OiIBUIIUTA  €(EeKTHBHICTH  POOOTH  BUCOKOIPOAYKTHBHUX  TPAHCIOPTHUX  MEPEK.
HeBiamoBimHICTF BUMOTaM PUHKY 1 CY9aCHHM MOMJIMBOCTSM TEICKOMYHIKAIIMHUX MEPEx
MpHUBENM Taly3b 3B’S3Ky J0 HOBUX MiJXOMdIB MepexeBoi apxiTekTypu. OTHUM 13 TaKuxX
NEePCIEeKTUBHUX pIllIeHb € apxiTeKTypa mporpamMoBaHux Mepexk SDN Ta komIuiekc
BIJIMOBITHUX CTAHMAPTIB, IO JAIOTh 3MOTY MiABUINUTH €(EKTUBHICTb POOOTH TPAHCIIOPTHOT
Mepexi. Ha nmanuit yac peamizamis SDN 30pieHTOBaHa Ha TEJIEKOMYHIKAIIITHI KOMITaHI11, SKIM
1151 TEXHOJIOT1sI 1aCTh 3MOTY 3a0€3MeUYUTH THYYKICTh Y HaJJaHH1 HOBHX MOCTYT Ta ONTHUMI3allil0
peCypcCiB iX TPAHCIIOPTHOI MEPEKI.

3a pesynbrataMu poOOTH HEOOXiMHO BHU3HAYUTU CHOCOOHM BrpoBamkeHHS SDN
pillIeHb Ha ICHYIOUMX MaricTpajJlbHUX KaHajaX ONepaTopiB 3B’S3KY, Kl O Jaii €KOHOMIYHO
00TpYHTOBaHI MOXJIMBOCTI TOJANBIIOTO PO3BUTKY Ta BIIOCKOHANIEHHS 0€3 MOTpeOu CyTTEBOL
3MIHU apXITEKTYypH.

https://www.sdxcentral.com/sdn [Enekrponnuii pecypc| : [larepHer-mopran]. —
Enextponni gani. — [SDxCentral, 2012-2017]. — Pexxum mgoctyma: www.sdxcentral.com (mata
3BepHeHHs 08.11.2017). — Ha3Ba 3 ekpana.
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YK 006.011
A.M. JlyukiB KaHI.TeXH.HayK, 101., FO.1. bperin
TepHOMIBCHKMIA HAITIOHATIBHUN TEXHIYHUH yHiBepcuTeT iMeHi [Bana [lymos, Ykpaina

OI'JISI ] CTAHIAPTIB BIOMETPUYHOI AYTEHTH®IKAILIIL

A.M. Lutskiv Ph.D., Assoc. Prof., Y. 1. Brehin
BIOMETRIC AUTHENTICATION STANDARDS OVERVIEW

OcTaHHIM 9acoOM 3HAYHO 3pic iIHTEpEeC 10 TEMATHKH OioMeTpudHOi ayTenTudikamii ocodn. Le
MOB'A3aHO 13 MOCUJICHHSIM BUMOT 0 HAaIiHHOCTI ayTeHTU(iKaLii, a TaKOX 3pyYHOCTi ayTeHTH(iKamii
oci0. Takox 3pocTae JOCTYMHICTH 32 IIHOIO Ta KiNBbKICTh MOOUTBHHX TEPMIiHANIB, SKi MOXYTh OYyTH
MOTEHIIIHHO O0NIafiHAHI CKaHepaMHu OiOMETPUYHHMX HAaHWX. Y JaHOMY KOHTEKCTI TocTae mpobiema
yHiikamii Ta y3roJKeHHS B3a€EMOJii pI3HUX CEpBiCiB, sKi mependavyaoTh OlOMETPHUYHY
ayTeHTU(iKalio. Y3ro/JkeHHs Ta yHiQikamii nependadae po3poOKy €AMHUX MpPaBWII, TPOLEAYpP Ta
MIPOTOKOJIB I BigOOpy O1OMETPpUYHHX JaHUX, X 30epiraHHd, epenaBaHHs i ayTeHTu(IKaio ocio.
[HmMx Barommii (hakToOp 1€ CTBOPEHHS iAeHTH(IKATOPIB TPOMAMSH 3 BUKOPHCTAHHAM O10METPUYHUX
JaHux (OlOMETpHYHHMX TACTOpPTiB), MDKIEpXKaBHa CHiBmpauns Yy JaHid cdepi mnependadae
y3ro/pKkeHicTs. ToMy i1 3a0e3MevdeHHsT KOPEeKTHOI pOOOTH OiOMeTpHYHHX CHCTeM OyIIo po3po0IieHo i
BIIPOBAKEHO PsAJ] CTAHAAPTIB TaKUMHU mpoBinHuME opraHizaisamu sk ISO/IEC[1] Ta INCITS[2].

ISO/IEC JTC1 SC17

- ISO / IEC 7816-11: 2004, Kaprtu imentudikamiiini - [HTerpoBaHi KapTd JIAHIIOTA -
Yactuna 11: [lepconansHa Bepudikaris uepe3 6ioMeTpHYHI METOIH.

- ISO / IEC 24787 - Indopmartiitai Texuonorii — Inentudikariitai kaptu - On-Card
6iomerpuuHoro nopieusHHS (CD2).

ISO/IEC JTC1 SC27

— ISO / 1IEC 24761, Indopmariiitai texHonorii - Metoau 3abe3mneueHHs Oe3IeKd -
KOHTEKCT ayTeHTudikamii s 6iomerpii (ACBio) (FDIS)

- ISO / IEC 24760, Iudopmariiiini texHonorii - Metoau 3a0e3neuycHHs Oe3lekd -
OCHOBA JIJIs YIIpaBIliHHA i1eHTudikaniero (WD6)

3 1999 no 2001p.p. koHcopuiymom BioAPI po3po0bieni i 3aTBepaxeni cnenudikanii BioAPL
3roqoM, BiH OyB 3aTBeppkeHMid B motomy 2002 poky, yepe3 npuckopennit mpouec INCITS sk ANSI
INCITS 358-2002. [lani cnenmdikarii BH3HAYalOTh BIAKPHUTI CTaHAApTH peaiizamii iHTepdeiiciB
npukiagHoro mporpamyBanHs (API) mix nomatkamm, momymsimu 1 Oibmiorekamu Uit poOOTH 3
O0lOMETpUYHNMHU JaHUMU. BuKopucTaHHS YHI(IKOBaHUX BHPIIIEHb JIO3BOJSIE JIETKY B3a€MO3aMiHYy
01OMETPUYHMX TEXHOJIOTiH, BUKOPUCTAHHS OIOMETPHYHHMX TEXHOJOTiIH B PI3HMX JAOJATKaX, Pi3HHX
BUPOOHUKIB, @ TAKOX JIETKY iHTErpauis pizHuX 0OloMeTpHUYHHX AaHuX. BupobieHHs enuHoro miaxoxy,
3a3HaYEHOr0 B Iii croenuikamii copuse CyMICHOCTI MDK JoJaTKaMH 1 OlOMETpUYHUMHU
mijicucTeMaMy, BU3HAYAIOUW 3arallbHU Crocid B3aeMoJlii 3 MIMPOKHM CIIEKTPOM O10METPHYHHX
texHonori[3].Ha nanumii uyac BioAPI € peanizoBana B Hu3mi 0i0mioTeKk Ha Pi3HUX MOBax
NporpaMyBaHHs, y TOMY YHUCII, € HU3Ka O€3KOIITOBHUX Ta BIIKPUTHUX peaji3alii, sKi CyTTEBO
3HIKYIOTH MOPIT BXOPKEHHSI HOBUX BUPOOHHKIB Ha PUHOK CHCTEM O10METPHYHOI ayTeHTU(IKaII].

Jlitepatypa

1. International Organization for Standardization [Enexrponnuii pecypc] - Pexxum moctymy a0
pecypcy:_https://www.iso.org/home.html.

2. InterNational Committee for Information Technology Standards Standardization
[Enextponnnii pecypc] - Pexxum noctymy no pecypcy: http://www.incits.org/

3. Biometric Standards — Overview and Status [Enexrponnmii pecypc] - Pexum gocrymy 1o

pecypcey.
https://www.securetechalliance.org/secure/events/20030715/BusinessTrack/WB03b_Tilton.p
df
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YK 621.395
J.B. Bypaxk, FO.JL. I'ipuak
TepHOMINBCHKHIA HAITIOHATILHUIN TeXHIYHHUIA yHiIBepcuTeT iMeHi IBana Ilymros, Ykpaina

METOJIY MIABUIIEHHS HAJIIMHOCTI CUCTEM 3B’S3KY

D.V. Burak
METHODS OF INCREASING THE RELIABILITY OF COMMUNICATION
SYSTEMS

HapiitHicTh poOOTH TEXHOJOTIYHUX OO’€KTIB — OJWH 3 OCHOBHUX IOKA3HUKIB, IO
BH3HAYa€ PIBEHb IPECTHXKY KOMIIAHIA omeparopiB 3B’s3kKy. Komm’roTepHi Mepexi, sKi
eKCILUTYaTyIOThCSI TAaKUMHU KOMIIAHISIMHM, € HarJsAHAM TPUKIAJOM Ui TEXHOJOTIYHOTO
00’€KTY, HQIIMHICTB SKOTO CIIiJT 301JIbITyBaTH.

Ha nanomy erari po3BUTKY KOMIT FOTEPHHUX Ta 1HPOPMAIIHHIX TEXHOJIOTIH HACTYITUB
eTall MaKCHUMajJbHO BEJNMKUX IIBMJIKOCTEH Iepeladl JaHUX Ha BEIMKHX BIICTaHIX
KOPITIOPATHBHUX MEPEX Ta 3aCTOCYBAHHS pPE3EpPBYBAHHS €JIEMEHTIB, 3 SIKUX IPOCKTYETHCS
Oyab-sika Mepexxa. CTOCOBHO IIBMAKOCTEH mepedayl JaHUX, BUKOPHCTAHHS XMapHUX
TEXHOJIOTIH, TepelaBaHHs HAJBEIMKUAX po3MipiB iH(opMalil BiJ KIHIIEBUX KOPHUCTYBadiB
CIIOHYKA€E JI0 30UIbIICHHS MBUAKOCTeH MiHIMyM 10 100MOiT/cex. Bia Oyab-SKOro XOCTY 0
XOCTy 1H(POPMaLifHO-KOMI FOTEPHOT MEPEXKI.

[Ipo 1e TakoX CBITYUTH TEXHOJIOTiS OYyIIBHUIITBA «OCTAaHHHOI MHJII» B HACEICHHX
MYHKTax: BIJ KOMYTalIMHOrO By3/a /0 KIIEHTCHKOIO OOJNaJHaHHS KOMIIaHIi oOmepaTopu
OyIyloTh MEpeXYy 13 MPOIMYCKHOIO 3AaTHICTIO 10 1['6iT/cek. Ta mponmoHyOTh TapudHi MIaHu
100MOit/cek. 3BMYaliHO, TYT TaKOX MPHUCYTHIM aKIEHT >KOPCTKOI KOHKYpPEHLIi Ha PUHKY
HanaHHs [T nociyr.

Ha Bcix eranax po3sutky IT iHdpacTpykTypu y Oyab-skux Macmradax 3alulIaeTbes
MUTaHHS HAAIKHOCTI POOOTH TEXHOJNOTIYHMX OO €KTIB, SKI SIBISIFOTBCS €JIEMEHTaMH
KOPIOPaTUBHUX Mepex. BaxinBo sk A KOMyTaliiHUX BY3/11B Oy/b-SIKOTO PIBHS y Mepexi
TakK 1 JUIsl KIHIIEBOIO KOPUCTYBa4ya HaOJIM3UTH KOe]illieHT HaliHHOCTI pOOOTH YCiX €JIEMEHTIB
Ta cucreM 3B’ 513Ky 110 0,99.

OpHuM 13 HAOLTBIN JIEBUX METOIB MiJABUIIEHHS HAIIIHOCTI pOOOTH TEXHOJIOTIYHHUX
00’exTiB € pe3epByBaHHA. CIiJ 3a3HAUMTH, 110 Y BCIX BHUJAX pEe3epBYBaHHS I103a YBaror
3aJIMINAETHCA MPUCTPIN, 110 BHCTYNA€E B POJIi MEepeMuKada. Y TEXHIUHIN JiTeparypi 4acTto
3yCTpIYalOThCS CXEMH, B SKUX KOe(]illieHT HaailHOCTI mepemukada piBHMHA 1, ToOTO, mpHU
MIPOBEJICHH] PO3paxyHKiB HAAIMHOCTI CUCTEMHU, HAAIMHICTIO TIepeMUKaya HEXTYEThCSI.

VY 3B’A3KY 13 IUM KOMIMaHisl «AProKom» BIPOAOBXK 15 pokiB 30Mpae CTaTUCTUYHI J1aH1
10J10 HAJIHHOCTI POOOTH MPUCTPOIB-TIEPEMHUKAUIB, SIKi 3aCTOCOBYIOTHCS Y BJACHUX CHUCTEMaX
3B’A3Ky. Y aBTOMATH30BAaHMX BHUPOOHMYMX Tpolecax TYT PE3epPBYIOTbCS KaHAIU 3B’S3KY
PI3HUX 3HAY€Hb Ta MaclITa0iB 1 Mojaya >KUBJIEHHS 10 OKPEMHUX €JIEMEHTIB CUCTEMHU.

JIyis migBUINEHHST HAIIMHOCTI pOOOTH KIHIIEBUX KOPHUCTYyBadiB, craHoM Ha 2017 pik
3allpOTIOHOBAHO 1 peali30BaHO JIEKUIbKa TMPOEKTIB pe3epBYyBaHHS KaHAIIB 3B SI3KY.
Hanpuknan, niakitoueHHs kabeneM Oyab-IKOI0 Cy4acHOIO TEXHOJIOTIEI0 pe3epBYEThCs palio-
HiAKII0YeHHSIM. EKOHOMIYHA MOLIBHICTh TAKOTO PE3EepPBYBAaHHS ceOe MOBHICTIO BUIIpaBaia
JUIs KOPUCTYBadiB 13 MOTpeOO0 y BHIIiM KaTeropii HaailiHOCTI poOOTH KaHaly 3B’S3KY.
[lepemukaueM MK OCHOBHMM €JIEMEHTOM Ta pPE3EPBHUM 3aCTOCOBYETHCS OOJIaHAHHS
MikroTik. I3 310paHux CTaTUCTUYHUX JAHUX IHKEHEPHUMHM IMpAlliBHUKAMHU, MOXKHA 3pOOUTH
BHCHOBOK, IO KOE(IIMEHT HAIIHHOCTI JAHOTO THMY OOJIATHAHHS € JOCHTh BHUCOKHM 1 B
abcomoTi #oro xoedinieHT piBHuA 0,95. MOXIMBICTH EpEMHUKATH aBTOMATU30BAaHO KaHAIN
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nepeaayi JaHuX peasli3oBaHO 3a JIOTIOMOTOI0 HANMCAHHS CKPHIITY, YMOBOIO SIKOTO €
YBIMKHYTH 1HIIHH 1HTEpdEC, KO MPUITUHAETHCS OOMIH MAaKEeTiB Ha 30BHI 13 OCHOBHHM.
Takox Ha pgaHomMy eTami OyAiBHHITBA KOMIT'IOTEPHHX MEpeX Yy IUIaHAX €
3aCTOCYBaHHSI PE3€pBYBAaHHS OCHOBHOT'O €JIEMEHTY ABOMA pe3epBHUMHU. [l 3MEHIICHHS
Yyacy IEpeMUKaHHS MK OCHOBHMM Ta PE3EPBHUMH KaHAaJaMH TYT CIiJ 3aCTOCOBYBATH
Ma)KOPUTApHUN METOJ] pe3epByBaHHS. B SKOCTI BiJTHOBIIIOBAILHOTO OpraHy MOKe OyTH Takui
caMMii THIT 00JaTHAHHSA K Y MOJIEINI 13 MEPEeMUKAYEeM 1 OJJHIM PE3EPBHUM €IIEMEHTOM.
MeTtoaoM MiJBHINECHHS HAIIMHOCTI B POOOTI CHUCTEM 3B’SI3KYy € TaKOX OTPUMaHHS
00’exTBHOT iH(OpMaIl moao ampobariii oOJagHAHHS B EKCTPEMalbHUX yMOBax JJisi
NPUMHATTA SKICHOTO PIllIEHHS Y Horo BUOOp1 AJisi 3aCTOCYBAHHS Ha BJIACHUX TE€XHOJIOTTYHUX
o0’exrax. [Ipote, y OiIbIIOCTI BUNIAIKAX, MO0 3aJIMIIATHCh KOHKYPEHTHO-CIIPOMOXXHUMHU Ha
punky Hananus [T mociyr, kommaHisiM orepatopaM Ta MpoBaiiepam NOTPIOHO CaMOCTIHHO
HaJ UM npauoBaTd. OJHUM 13 HUIAXIB ONEPAaTUBHOIO BUIIPOOYBAaHHS OOJIaJlHAHHS € TICHA
criBmpars i3 pipMaMHU-BUPOOHUKAMH Ta JOMOBJICHOCTI ITPO HAJIaHHS MOTO JUIsl TECTYBaHHS.
MonepHi3zallis Mepexi Ha HOBITHIO TEXHOJOTIIO 13 3aCTOCYBaHHSM, BiJIOBIIHOTO
o0JlaTHAaHHS € 3alOPYKOK HaAIMHOT pOoOOTH KOMIT FOTEPHHX CHUCTEM 1 MEPEXK 13 BEITUKHUMH
IPONYCKHUMM 3JaTHOCTAMU. Tak, KommnaHisi «AprokomM» Ha JaHOMY €Tali CBOIO
CTaHOBJICHHS, IHTEHCUBHO 3aliMa€ThCsl MOJEPHI3AI€I0 KOMI'IOTEPHUX MEpex 13
BIIPOBA/KEHHSIM JIEPEBOIIO1I0HOT BOIOKOHHO-Ka0EIbHOI apXiTEeKTypH.
HaniliHicTh poOOTH KOMIT'FOTEPHHX CHCTEM KOPIIOPATUBHOI MEpEeXi 3aJIeKUTh Bij
HACTYMHHUX (PAKTOPIB:
- pe3epByBaHHS Ta SKOCTI HOTO OpraHizarlii;
- sKOCTI BUOOpY TUITy Ta BUIYy 00JIaJHaHHA /Ul TOOY0BU MEPEK;
- MOJEpHi3allisi Mepexi 3a JIOMOMOTOI0 HOBITHHOTO OONaJHAHHS Ta HOBITHIX
TEXHOJIOT1H.

Jlireparypa

1. B. M. Jlokaswk, FO. I'. CaBuenko «HaniifHiCTh, KOHTpOJb, AiarHOCTHUKA 1
moaepnizaiis [TK» ITocionuk. — K. BugaBuuuuii ieHTp.

2. A. T'. Mukutnmusa, M. M. Mwutauk, II. JI. Cryxmsax, B. B. Ilaciunuk
«Kowmm’rorepni mepexi» Knura 1, HaBuanbHuUil nocioHuk — JIbBiB, «MarHnodis 2006».

3. Kynaneup H.E. IlpoekTyBaHHs TeneKOMYHIKAIIfHOT IHQPACTPYKTYPH «PO3YMHHX)»
TEPUTOPIAJIbHUX TPOMAJ, MICT Ta PEriOHIB: CTaH, 10CBiM, nepcnekTusy / Xumuu I'.I1., Martok
O.B., Kynanenp H.E. // YmpaBninHsS mpoekTamu : cTaH Ta mepcrnekTtuBu: merepianu XII
MDKHapOAHOT HAayKOBO-TIpAaKTU4HOi KoHGepeHuii, 13-16 Bepecus 2016, Muxonais.-
Muxkoinais, 2016.-C.160-162.

4. CucteMHI KOMIUIEKCH 1H(pOpPMaLIHHUX TeXHOJOri y mnpoekTtax ‘“Po3ymne
Mmicto” / yna O.M., Kynaneup H.E., Maitok O.B., [1aciunuk B.B. // CucremHnii anamis ta
iHpopMaiifHi TexHonorii: marepianu 18- MiXHapOJHOI HayKOBO-TEXHIUHOI KOH(epeHIii
SAIT 2016 / HHK «IITICA» HTYY «KIIl» , 30 TtpaBus - 2 yepBHs 2016 p. , Kuis. — Kuis:
HHK «IIICA», 2016.- C.215-216.
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YK 004.7:352/354
A.M. BiBuap, I''M.OcyxiBcbKka KaH/. TeXH. HAYK, J0II.
TepHOMINBCHKHIA HAITIOHATILHUIN TeXHIYHHUIA yHiIBepcuTeT iMeHi IBana Ilymros, Ykpaina

APXITEKTYPA MEPEJKEBOI IHOPACTPYKTYPH CUCTEMHA
EJIEKTPOHHOI'O YPAAYBAHHA B TEPHOIIIVIbBCBKIN OBJIACTI

A.M. Vivchar, H.M.Osukhivska, PhD, Assoc. Prof.

ARCHITECTURE OF NETWORK INFRASTRUCTURE FOR ELECTRONIC
GOVERNANCE SYSTEM IN TERNOPIL REGION

Oprani3amist 1ep>KaBHOTO YIPaBIIiHHS 3 BUKOPUCTAaHHSIM CyYacHHX iH(pOpMaliiHUX
TEXHOJIOT1H (SJIEKTPOHHOTO YPSIYBaHHSI) € OJHUM 13 IPIOPUTETHUX HAIIPAMIB JIJISl YCIIITHOTO
pedopmyBaHHS Ta MIABHINEHHS KOHKYPEHTOCIPOMOXXKHOCTI Ykpainu. Taka ¢opma
opraHizaiii copus€ He TUIBKA BIIKPHTOCTI Ta TMPO30POCTi, a TAaKOXX IiJBUILICHHIO
e(EeKTUBHOCTI MAiSUTBHOCTI SK OpraHiB Jep:KaBHOI BIAW, TaK 1 OpraHiB MiCIIEBOTO
caMOBpsilyBaHHA. 30kpema, «KoHIenisi po3BUTKY €JIEKTPOHHOIO ypsiiyBaHHS B YKpaiHi»,
cxBanena 20 Bepecus 2017 p. [1], mepenbauae BHUKOHAHHS KOMILICKCHMX 3aXOJiB IS
MoJiepHi3allii myOIiYHUX MOCIYT Ta PO3BUTOK B3a€EMO/IIT By, TPOMaJsiH 1 Oi3HECY, a TaK0XK
MOJICPHI3allil0 JIEP’KaBHOTO YIPABIIHHS 3a JOMOMOTOI0 1H()OPMAIIHHO-KOMYHIKAIIIHHIX
texHosioriii [1,2]. AKTyadbHUM € BIPOBQKEHHS CHCTEM €JICKTPOHHOTO YpsIyBaHHS B
perioHax, 30KkpeMa Ha piBHI pailOHHUX, CEIMILIHUX 1 CLILCHKUX pa, L0 Mependadae B CBOIO
Yyepry BUPILIEHHS psAAYy TEXHIYHMX 3ajlady, Tak K 00JacTi MaloTh CKJIAAHY Ta pO3TalyXkeHy
cTpyKTypy. Hampuxnan, agMmiHicTpaTUBHO-TepUTOpiaibHUM ycTpiii TepHOMIbCHKOI 00acTl
nepenbavae 17 paifoHiB 1 4 MicTa 00JIACHOTO MiAMOPSAAKYBaHHS. Y CBOIO uUepry KOXKEH 13
palioHIB CKJIAAETHCS 3 IEBHOI KIJIBKOCTI CEJIMITHUX 1 CUIbCHKUX pajl. 3 IbOTO MOXHA 3pOOUTH
BUCHOBOK, III0 CTPYKTypa CUCTEMH €JIEKTPOHHOTO YpslyBaHHS HaBiThb Ha 00JacCHOMY PIBHI €
JOCUTh cKianHoro. [[nst peamizamii MepekeBoi 1HPPACTPYKTYpU CUCTEMH €-ypsiAyBaHHS B
TepHOmiNbCHKIM 00MacTi JOUIIBHO 3AIHCHUTH IMOOYIOBY MYJbTUCEPBICHOI Mepexi [3].
3ampornoHoBaHa 3arajibHa apXiTEKTypa MepekxeBoi iHQPACTPYKTypH CHCTEMH E€JIEKTPOHHOTO
ypsayBaHHs B TepHONuIbChKi o0sacTi 300paskeHa Ha PUCYHKY. B HaBenmeHill apXiTekTypi,
JUUISL HarJISITHOCTI, BUALICHO CTPYKTYpY TepeOoBISHCHKOTO pailoHy.

Jlitepatypa

1. KoHmemnmist po3BHTKY €JICKTPOHHOTO YypsayBaHHS B Ykpaini [Exexkrponnuii pecypc]. — Pexum
noctymy https://www.kmu.gov.ua/control/ru/cardnpd?docid=250287124
2. Mumumwma B.I. Amnanmiz ocobmuBocTeld MOOYJIOBH CHCTEM €JIEKTPOHHOTO YpsAAyBaHHS B YKpaiHi /
B.I. Mummmmn, I1.I. XKexnna // Bicamk HamionamsHoro yHiBepcucteTy «JIBBiBCBKA MOJITEXHIKa»
Indopmariitai cucremu ta mepexi. — JIsBiB, 2011 — Ne699. — C.164-175.
3. Ho6ym IO.JI. Po3BuTok iH()OKOMYHIKAIITHOI Mepex)HOi iHQPACTPYKTYpH [UIsI CHCTEM EIEKTPOHHOTO
ypsimyBaHHS: aBTOped. auc. Kaua. TexH. Hayk: 05.12.02 / ¥Opiit mutposuy JoOym . — JIpBiB, 2013. — 20 c.
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B. B. BiBuap, B.O. Koposuxk
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AHAJII3 CYHACHHUX CUCTEM 3AXUCTY PO3YMHOI'O BYJIUHKY

V. V. Vivchar, V.O. Korolyk
ANALYSIS OF MODERN SYSTEMS FOR PROTECTING A SMART HOME

CucreMr aBTOMAaTH30BAaHOTO YIPaBIiHHI OyJAMHKOM HaOyBarOTh BCE OLIBIIOTO
MOMIMPECHHS 3 KOXKHUM JHeM. [Ipukmamom Moxe CIIyryBaTu 3BeleHHs y nepenMicti JIbBoBa
micreuka g [T-cnemiamictiB. Lviv IT Cluster iHimiroBaB 00TOBOPEHHS TPhOX MPOEKTIB, SKi
OynyTh peamnizoBani y HacTynHi poku. A came, IT House Premium, IT Village, IT House
2.0.[1]

3a3BUYail CUCTEMH 3axXUCTy PO3YMHOTO OVYIMHKY CKIAJaloThci 13 0ararbox
CKJIQ/IOBUX, SIKI BUKOHYIOTh CBOi (DYHKIIi1 (IMB. pucyHOK 1.1).

aarem posbires
mrexpyry ocu

rlr‘\clml aron / / \ ‘\‘\ PERIS: Mq--
TeRoama
, s
..L, U

Pucynok 1.1 — Cki1azioBi CUCTEMH 3aXUCTY «PO3YMHOT0 OYyIUHKY»

3a manumu onyoOnikoBanuMmu kommaniero Hewlett-Packard maiixe yci 100% cuctem
3aXMCTY HE 3aXUIIEHI BiJl XaKepiB. [2]

IcHye GaraTo pilleHb Ha OCHOBI TPOrPaMHUX 3aCTOCYHKIB, SIK1 JI03BOJIIOTH KEPYBaTH
«Po3ymHuM OyauHKomM». B poboTi 3ynuHUMOCS Ha cucTeMi, sika peanizoBaHa Ha 0azi CUJO.

CUJO - me ramxker (posmipamu 11,1x11,1x9.4 cm), sxuit Oe3mocepeaHbO
nigkmovaeTbes a0 Ethernet poz’emy wmapmpytusaropa. BiH miakimoyaeTbest 1O  BCIX
«PO3YMHHX» MPUCTPOIB B OYJMHKY TaKUX K KaMepH, 3aMKH, CUTHaJII3allis Ta 6araTo iHIIMX,
HiC/sl BOTO BHUBYAE MEPEKEBY AKTUBHICTH 1 T€, SK Il IPUCTPOi 3a3BHuYail BUKOPUCTOBYE
BiIacHUK OynuHky. Ilpu npomy, mMoxkHa 6e3 mpoOieM MigKIoYaTh HOBI NMPHUCTPOi, Tak SK
rapKeT KOHTPOJIIOE He (DaKTMYHI MPUCTPOi, a NepeBipse iX MepekeBy aKTHBHICTH (JIUB.
pucyHok 1.2).[4]

3a TOMOMOTOI0 CHeIiaTbHO PO3POOICHOr0 MPOTrpaMHOTO 3a0e3MeueHHs BiH 30upae
BCl BX1JIHI 1 BUXIJHI NMAKETH JAHUX BiJ YCIX «PO3YMHHMX» MpUCTpoiB. Ha OoCHOBI oTpuMaHuX
JaHUX MporpaMHe 3a0e3NeyeHHs MPOBOAUTH iX aHaji3 Ta ONPAIIOBAHHA 1 Y pa3l BUSBICHHS
cnpo0 B3710MYy, BIpYCiB YM HE THIOBUX M MPUCTpid croyaTky OJOKye Aii MOTEHIHHOT
3arpo3u, a MOTIM BIJICHJIA€ BIIACHUKY TOB1IOMJICHHS PO BUSABJICHI Mii HA MOOUTEHMI TenedoH
yepe3 CHeliajJbHO po3poOsieHuil 3acTocyHOK. Takok BiH TOBIZOMIISIE MPO TMOTEHLINHHY
HeOEe3IMeKy He TUIBKH 3a JOIOMOTOI0 MOOITFHUX TOBIJOMJICHD a 1 32 IOMOMOT0I0 BOY/IOBaHUX
IHIMKATOPIB HA CAMOMY MPUCTPOT.
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Pucynok 1.2 — «Ipuanun aii CUJO»

Jlo ocHOBHUX (yHKIIIH, 1110 BukoHye CUJO MOXKHA BITHECTH:

1. BusBnennss HeOesnekd. MOHITOPUHT YCIX MIIKIOYEHUX MPUCTPOIB 1
BU3HAYCHHS MOXJIMBHX CIIPOO 3JI0MY JOMAaIITHKOI (200 0picHOT) Mepexi.

2. bnokyBanHs BipyciB, cripo0 310MY Mepexi.

3. Ilpocra ycTaHOBKa i HaNAIITYBaHHS, IHTYITUBHO 3pO3YMUINI 3aCTOCYHOK.

4. Mo0OinpHu#t 3acTocyHOK. [HQopmalito mpo CcTaH IOMAIIHIX MEpeX MOKHA
OTPUMATH 3a JIOTIOMOTO0 MOOITEHOTO 3acTocyHKY st CUJO.

5. Plug-N-Play. Bce, mo motpiOHO 3pOoOHTH - 1€ MiJKIIOYUTH CHUCTEMY JI0
poytepa. CUJO 3po6uth Bce iHIIE.

6. CamonaBuanns. CUJO - He cTaTuyHa crcTeMa, BOHA CAMOHABUYAETHCSI.
[Topisusanast CUJO 13 IHITUMHU cUCTEMaMH 3aXHUCTy HaBeaeHo B Tabmuii 1.1.[3]

Tabmums 1.1
«[HopiBusiHHs CUJO 13 cucteMaMu 3aXUCTY»
3arposa CuJO Firewall AHTHBIpYC MapuipyTuszarop
Hacks + - - -
Viruses + 00OMEeXKEHO + -
Malware + 00MEKEHO - -
Rule Based Protection + + + -
Deep Packet Inspection + - - -
Machine Learning Protection + - -
Secures All Connected Devices + + - -

JlitrepaTypa.

1. Lviv IT Cluster. O6epwu xwutio y Hactymuux 6yanukax IT House [Enxexrponnnit pecype] / Lviv IT
Cluster. — 2016. — Pexxum poctyiy mo pecypcey: http://itcluster.lviv.ua/obery-zhytlo-u-nastupnykh-budynkakh-it-
house/.

2. Tourm 100% "ymHBIX" cucTeM JgoMamIHed O€30IacHOCTH He 3allMIIeHBl OT XaKepoB
[EnextponHuit pecypc] — Pexxum moctymy mo pecypey: https://www.ferra.ru/ru/digihome/review/ Smart Home-
CyberSecurity/.

3. CUJO — zammra oT BHpTYyaJbHOrO B3JIOMA JUIsi Beel cembu [Enextponnuii pecypc]. — 2015. —
Pexxum moctymy mo pecypey: https://geektimes.ru/company/ua-hosting/blog/262694/.

4. CUJO 3zamutut "ymHbIH" oM oT B3ioma [Enekrponnuii pecype]. — 2015. — Pexxum nocryny 1o
pecypcey: http://odnako.su/hi-tech/smart-mobile-phone/-392076-cujo-zashitit-umnyj-dom-ot-vzloma/.
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YK 004.9:61
B.M. Bo3uuii, b. b. MiIMHKO KaH[. TeXH. HAyK, J0Il.
TepHONIIBCHKHIA HAITIOHATBHUM TeXHIYHUNA yHiBepcuTeT iMeHi LITymros, Ykpaina

HIAK/TIOYEHHS BITJAJIEHOI'O O®ICY B JIOKAJIBHY MEPEXY YEPE3
BUAIJIEHUU TPAHCIIOPT ITPOBAUJTEPA

V.M. Volodymyr, B.B. Mlynko Ph.D., Assoc. Prof.
CONNECTING A REMOTE OFFICE TO A LOCAL NETWORK THROUGH
DEDICATED PROVIDER TRANSPORT

BipryanpHa npuBaTHa Mepexa (Vpn) - € TEXHOJIOTIS, MO0 3a0e3neduye 3axHIICHY
(3aKpUTy BiJ 30BHIIIHBOTO JOCTYITY) 3B SI30K JIOTIYHOI MEpeXi MOBEpX NpUBaTHOI abo
nyOJiyHOT TPH HAIBHOCTI BHUCOKOIIBHAKICHOTO 1HTEpHeTy.Take MepekeBe 3 €THaHHS
KOMIT I0TepiB (TeorpadiuHo BiIgaNeHUX OJWH BiJ OJHOTO Ha TMPHCTOWHY BiJICTaHb)
BUKOPHUCTOBYE TMIIKIIOYCHHS THUIY «TOYKa - TOYKa» (IHIIMMHU CIIOBAMH, «KOMII IOTEp-
KoM foTep»). HaykoBo, Takuii crioci0 3'enHaHHS HA3MBAETHCS Vpn TyHENb (a00 TyHEIbHHUI
npotokoi). [TigKIOYUTHCS 1O TaKOTO TYHENI0 MOXHa MPU HAsSBHOCTI KOMI toTepa 3 Oyab
OTIEpaliiHOI CHUCTEMOIO, B SIKy iHTerpoBaHui VPN-KIi€HT, 31aTHHHA POOHUTH «KHIOK»
BIpTyaJbHUX MOPTIB 3 BUKOpUCTaHHIM npotokony TCP / IP B iHmy Mepexy.

OcHOBHa TmepeBara vpn TOJSATa€ B TOMY, IO IOTOJDKYE CTOpPOHAM HEOOXigHa
maTdopma MiJKITIOUEHHS, sIKa HE TIIbKHM IIBHUAKO MacHITaOyeThes, a ¥ (B mepiry yepry)
3a0e3neuye KOH(IICHIIIHHICTh JaHUX, IUTICHICT JaHUX 1 ayTeHTH(IKAIIITO.

Inma nybniuna Mepeka

93.88.190.5
= S 192.168.1.101 _7_“’
192.168.1.2 \\\ VPN-TyHHenb ;ﬁé-{ﬁ,r\.\
= Mepexesnit o= "/ )\
D e s IHTepHeT )
=t 3 ( Y
e 7 195.19.132.143 \1\./\\/ it
192.168.1.3 /_/"
VPN - TyHHenb

7=

S S— .

Z—

192.168.1.100

2

Ha cxemi Hao4HO MpeACTaBICHO BUKOPHUCTAHHS vpn Mepex. TyT, KOMI IOTepH 3 ip-
aapecamu 192.168.1.1-100 migkiIr0yaroThCsl Yepe3 MEPEKEBUN IUTI03, KM TaKOX BUKOHYE
¢yukuito VPN-cepepa. Ilonmepennbo Ha cepBepi 1 MaplipyTu3atope IOBUHHI OyTu
NpOMKCaHi MpaBuIIa JJIs 3 €JHAHD MO 3aXHUILEHOMY KaHaIy.

Konu BiOyBaeThCsl MIAKIIIOUEHHS Yepe3 vpn, B 3ar0JIOBKY MOB1IOMIIEHHS TEPEIaeThCs
iH(popMmartis mpo ip-aapecy VPN-cepBepa i1 BijaaeHoMy MapiipyTi. [HKancyap0BaHi 1aHi, 1o
MPOXOSThH MO 3araibHI a00 MyOJIYHOT MEpeki, HEMOXIIMBO TEPEXOIMUTH, OCKIITBKUA BCS
iHpopmaris 3ammudposana. Eran VPN mmdpyBanHs peanizyeTbcs Ha CTOPOHI BiIIPaBHUKA, a
po3MUGPOBYIOTECS JaHI y OJEp)KyBada IO 3aroJiOBKY IOBIIOMJIEHHS (TIpH HAsIBHOCTI
3araibHOro Kimoua mmdpysanus). Ilicas nmpaBUIbHOT PO3MIM(POBKU MOBIIOMICHHS MiX
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JBOMa Mepexxamu BcTaHOBIOeThbesl BIIH 3'enHanHsA, sike 103BOJISE€ TaKOXK IpallOBaTH B
nyOniyHiA Mepexi (Hampukiazn, oOmiHioBaTHcs naHuMu 3 kiieHtoM 93.88.190.5). Illo
CTOCyeThcs iH(OpMaIiifHOI Oe3lneku, TO IHTEPHET € BKpail HE3axXUILEHOI0 MEpexer, a
mepexxa VPN 3 mporokonamu OpenVPN, L2TP / IPSec, PPTP, PPPoE - ninkom 3axuiienum i
Oe3neyHrM crocoOoM repeadi JaHuX. Vpn TYHEITIOBAaHHS BUKOPUCTOBYETHCS:

BCEpeArHI KOPIIOPATUBHOI MEpExKi;

JUTs 00" € THAHHS BiJaIeHUX 0(iciB, a TAKOXK APiOHUX BiJJIIICHD;

JU1s1 00CIyroByBaHHs U(PPOBOi TenedoHii 3 BEIMKUM HAOOPOM TEIIEKOMYHIKAIlIMHUX TTOCIIYT;
JUIs OCTyMy 10 30BHimHIX IT-pecypcis;

JU1st TOOY/IOBH Ta peaizallii BiZIcOKOH(PEPEHITIH.

JIJis KOpIIOPAaTUBHOTO 3B 3Ky B BEJIMKUX OpraHizamisx abo 00 €IHaHHS BiIIaICHHX
OJIMH BiJ OJHOTO O(DiCiB BHKOPHCTOBYIOTH amapaTHE OOJIaJHAaHHS, 37aTHE MiATPUMYBATH
Oe3mnepepBHy, 3axXUIICHY poOoTy B Mepexi. i peamizamii vpn-TexXHOJOTIH B poOJIi IITI03Y
MOXYTh BHCTynaTtu: cepBepa Unix, cepepa Windows, MepexeBUd MapuIpyTH3aTop 1
MepekeBHi IITI03 Ha sikoMy migasTo VPN. CepBep abo mpHCTpiid, 110 BUKOPUCTOBYETHCS IS
CTBOPCHHSI VPN MEpPEXi MiIMPUEMCTBA ad0 vpn KaHaIy MiX BiIJaJICHUMH odicaMu, Mae
BUKOHYBATH CKJIQJIHI TEXHIYHI 3aBJaHHS 1 3a0e31MeuyBaT BECh CIIEKTP MOCIYT KOPHCTyBa4aM
SK Ha poOOYMX CTaHINAX, TaK 1 HA MOOUIBHHUX MPHUCTPOsAX. bynw-skuii poyrep abo vpn
MapIIpyTU3aTop TMOBUHEH 3a0e3lnedyBaTH HaJliiHYy poOOTy B Mepexi 0e3 «3aBHCaHb». A
BOymoBana ¢ynkiis BITH mo3Bosisie 3MiHIOBaTH KOH(DIrypaliro Mepexi s poOOTH BIoMa, B
opranizainii abo BigganeHoMy odici.

VY 3aranbHOMY BHUMajaKy HacTpoiika VPN Ha poyTtepi 31IHCHIOETBCS 332 JOIMOMOTOIO
BeO-iHTepdelicy MapipytuzaTopa. Ha «kjlacMuHHMX» TPUCTPOSX YISl OpraHizaiii vpn
noTpiOHO 3aiiTu B po3ain «settings» abo «network settings», ne BuOpatu posain VPN,
BKa3aTH THIT IPOTOKOJY, BHECTH HAJAIITYBaHHS aJpecH BAIIOi MiAMEpeKi, MaCKH i BKa3aTu
Jiarnas3oH ip-ajapec Uit kKopuctyBadiB. Kpim Toro, as 6e3neku 3'e€aHaHHsS MOTPIOHO BKazaTH
QITOPUTMHU KOAYBaHHS, METOJIM ayTeHTU(IKaIll, 3reHepyBaTH K04l Y3TOJKEHHS 1 BKa3aTH
cepepa DNS WINS. B nmapamerpax «Gateway» moTpiOHO BKa3aTu ip-ajpeca ILIH03y (CBil
ip) 1 3alOBHUTHM JaHI Ha BCIX MEpEeXEBHX ajanTepax. KO B Mepexi KibKa
MapuUIpyTU3aTOPiB HEOOX1THO 3aIOBHUTH TaOIMII0 VPN MapIIPYTU3aLii A BCIX MPUCTPOIB B
VPN Ttyneni. Criucok amapaTtHOro o0JiaJiHaHHI, 110 BUKOPUCTOBYETHCS Mpu 1mo0ynoBi VPN-
Mepex:

Mapmpytuzarop kommanii Dlink: DIR-320, DIR-620, DSR-1000 ¢ HOBuMH mpomMBKaMu abo
Poyrep D-Link DIB0SHV.

Mapmpytuzarop Cisco PIX 501, Cisco 871-SEC-K9

Poytep Linksys Rv082 3 miarpumkoro 6i1m3bko 50 VPN-TyHeniB

Netgear mapmpytuzatop DG834G 1 poyrepu mozeneit FVS318G, FVS318N, FVS336G,
SRX5308

Mapmpytuzarop Mikrotik 3 ¢ynkmiero OpenVPN. [puxmnang RouterBoard RB / 2011L-IN
Mikrotik

vpn obomaguanHs RVPN S-Terra abo VPN Gate

Mapmpyruzatop ASUS moneneit RT-N66U, RT-N16 i RT N-10

ZyXel mapmipytuzatopu ZyWALL 5, ZyWALL P1, ZyWALL USG
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YK 681.5:62-83
T. M. Boaomyk, B.I. Kadaaxk, I1.O. Cynpyn, M.A. SAaumun
TepHOMINBCHKHIA HAITIOHATILHUM TeXHIYHHUHA yHiBepcuTeT iM. IBana [Tymos, Ykpaina

JOCHIIKEHHSA BEKTOPHOTI'O YITPABJIIHHA MOMEHTOM I IOTOKOM
ACHHXPOHHOI'O ABUI'YHA

T. M. Voloshchuk, V.I. Kablak, P.O. Suprun, M.Y. Yanyshyn
RESEARCH OF VECTOR MANAGEMENT BY MOMENT AND FLOW OF
ASYNCHRONOUS MOTOR

CydacHi eNneKTpOMEXaHIYHI CHCTEeMH aBTOMAaTH3allii TEXHOJOTIYHHUX YCTaHOBOK
IpalTh BU3HAYAILHY POJIb B IIJBUIICHHI TTOKA3HUKIB SKOCTI 1 €HEPreTHIHO1 e(h)eKTHUBHOCTI
TEXHOJIOTIYHOTO YCTaTKyBaHHS.

CuctemMu BEKTOPHOTO YIPABIiHHSI aCHHXPOHHUMHU ABUTYHAMH € OJHHUMH 3 HAOUIBII
HOLIMPEHHX B €JIEKTPOMEXAHIUHUX CUCTEMaxX aBTOMAaTHU3aLlil IUPOKOro KJIaCy TEXHOJIOTTUHUX
00'€KTiB, B SKHX TNPEISABISIOTHCSA MIABUIICHI BUMOTH 10 JWHAMIYHUX 1 CTaTHYHUX
MOKA3HUKIB SKOCTI ympaBiiHHA. J[0 Takux OO'€KTiB B MepuIly Yepry BIAHOCATHCS CHUCTEMHU
YIIPaBIIiHHS PyXOM B METaJIO00pOOHMX BepcraTax, poOoTax, THyYKOMY aBTOMAaTH30BAaHOMY
BUPOOHMIITBI, CIICIiaIbHIN TeXHilll. BEKTOpHO-KEpOBaHMI aCHHXPOHHUM €JIEKTPOIPHUBO/] BCE
YacTilie BUKOPUCTOBYETHCS TAaKOXK B 3aCTOCYBAHHSX 3 MEHII KOPCTKMMH BHMOTaMH [0
TUHAMIYHUX TIOKa3HUKIB SKOCTI YIpPaBIIHHS: HPUBOJU TOJOBHOTO pPyXy 1 JIOHNOMIXHI
€JIEKTPOIPUBOM PI3HUX arperariB 1 yCTAHOBOK B METan000po0I11l, IPOKaTHOMY BUPOOHUIITBI,
X1Mi4HiH, nanepopoOHiii MPOMHUCIOBOCTI.

VY po0OoTi pO3MIIIHYTO PO3BUTOK TEOPisi BEKTOPHOTO yrpaBmiHHS AJl 1 Ha 11 OCHOBI
BUpILLICHE aKTyaJlbHE HAyKOBO-TE€XHIYHE 3aBJAHHS CHUHTE3y, TEOPETUYHOIO 1 MPAKTHYHOIO
JOCTIPKEHHST HOBUX aITOPUTMIB BEKTOpPHOro ympaBiiHHA AJl, fKi MarOTh MiJBHUILEH]
BJIACTUBOCTI I'py0OCTi MO BiJHOLIEHHIO JI0 Bapialliil akTHBHOT'O OIIOPY POTOpa, IO € iICTOTHUM
IIPU CTBOPEHHI CHCTEM BEKTOPHOT'O YNPAaBIIHHS 3 BUCOKMMHU JMHAMIYHUMH BIACTUBOCTSAMH 1
NOKa3HUKaMM €HepreTUYHO1 €(peKTUBHOCTI.

Ha miacraBi aHamizy iCHylOUuX pilieHb Yy 0O0JacTi BEKTOPHOrO YyHpaBiiHHS AJ]
OOrpyHTOBaHA aKTyaJIbHICTh PO3POOKH HOBHX QJITOPUTMIB BEKTOPHOI'O YIpaBIiHHS, SKI O
3a0e3mevyBajii BUCOKI MOKAa3HUKU SKOCTI YIPaBIIHHS MOTOKO3YEIJIEHHS-IIBUIAKOCTI, OyIu
rpyOuMMH 10 Bapialliii akTUBHOTO OIOPY POTOpa, a TAaKOK MPOCTUMH 3 MOTJIALY MPAKTUYHOI
peaizarii.

TeopernuHo 0OrpyHTOBaHa MPABOMIPHICTh BUKOPUCTAHHS MPUHIUITY PO3AUIEHHS IS
CHUHTE3Y aIrOpUTMIB BekTOopHOro ympaBiiHHa AJ[. i 1bOro CHUHTE30BaHUI HOBHH
ITOPUTM BIAPOOITKY 3aJaHUX TPAEKTOPIA MOMEHTY 1 MOAYJS MOTOKO3UYEIUIEHHS POTOpa,
KM MOke 0a3yBaTHCS Ha OCHOBI OYIb-SIKOI'O aCUMITOTHMYHO €KCIOHEHIalbHO CTIHKOTro
crocrepiraya MarHiTHOTO MOTOKY.
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YK 004. 4
JLIL. I'a®’sin, FO.I. Iletpummun, S1. B. JIMTBHHEHKO KaH/. TeX. HAYK JOIL.
TepHOMINBCHKHIA HAITIOHATILHUIN TeXHIYHHUIA yHiIBepcuTeT iMeHi IBana Ilymros, Ykpaina

BUKOPUCTAHHSA METO/IIB IMMONEPEJHbOI OBPOBKHM BIOMEJNYHUX
JTAHUX B 3ATAYAX TEJEMEJIULIAHA

L.P. Habyan,Y.l. Petryshyn, 1.V. Lytvynenko Ph.D., Assoc
USE OF METHODS OF PREVALENCE OF BIOMEDICAL DATA IN
TELL-MEDICAL PROBLEMS

B pamkax pedopM BITUM3HSIHOI CHCTEMH OXOPOHHM 3/I0pOB’S BHUKOHYETHCS
IUIAHOMIPHUH Tepexig 110 OcCy4acHEHHS MenuiuHu. Ha 1poMy erami  aKkTUBHO
BIIPOBA/KYIOTbCSI B MEIUYHY MPAKTUKY HOBI TEXHOJOTII B TOMYy 4HCHi 1 iHpopMaIiiHi
TEXHOJIOTIi. BiAmoBigHO 10 1BOro, CiMeHOMY JIiKapio NMOTpiOHa MOOiITbHA amapaTypa Iis
MIBUAKOI IarHOCTHKU CTaHy IMalli€eHTa, TEXHIYHI 3aCO0M 3 MOJIMBOCTSMHU MPOBEICHHS
TEJIEKOHCYNbTAIlill, TUCTAHI[IHHOTO MOHITOPMHTY Ta IHIIMX KOPUCHHUX (DYHKIIH, SKI MOXKe
HaJlaTH cydacHa TteneMeaunuHa. [Iporte icHyroul cTaHJapTHI MeIM4HI IPUIad HE aJalTOBaH1
JUIE HOBUX 3aBIaHb CyYacHOi TEJIeMEIUIIMHU, OCKUIbKH TPU3HAYAIHMCS JUIsl 3aCTOCYBAaHHS
creriaiictaMy BY3bKHX CII€lializalliid, K MpaBWIO y CHEIiali30BaHUX KIIHIYHUX 3aKJiajax.
Tomy, (akTu4HO, B MiSUIBHOCTI CIMEHHOTO JiKaps 3apa3 BiACYTHI €JIEMEHTH JIOMAaIlIHbOi
TeJIEMEIMLIUHYU. Y JOCKOHAJICHHS CTPYKTYpPHOI Oprasizalii B MEAMYHMX 3aKjaziax, po3poOka
HOBUX Ta IMIJBUIICHHS €(PEKTUBHOCTI POOOTH ICHYIOUMX TEJIeMEINYHUX J1arHOCTUYHUX
cUcTeM JuIsd CiIMEHHOI MEIUIIMHM 32 PaxXyHOK BBEJCHHS TEJIEKOHCYJIbTYBAaHHS Ta MOJIYJIB
KOHTPOJISI )KUTTEAISUIBHOCTI MALlIE€HTIB, B peaJlIbHOMY MaciITall yacy, € akTyaJbHOI0 HAyKOBO-
TEXHIYHOIO Ipo0IeMor0 010MeTUUHOT 1HKEHepil.

BukopucTaHHs Cy4acHUX TeJIEMEIMYHUX CHUCTEM € OJHUM 3 HaWIepCIeKTHBHIIINX
HUIAX1B peOpMyBaHHS BITYUM3HSIHOI CUCTEMH OXOPOHHM 3]I0POB s, 110 JJa€ 3MOTY 33 MOPIBHSAHO
KOPOTKUH CTPOK 1 B yMOBaXx OOMEXeHOTro (piHAaHCYBaHHS JOCSATTH ICTOTHOTO ITiJIBUIICHHS
e(EeKTUBHOCTI BUKOPUCTAHHS KOUITIB, 10 BUAUISAIOTHCS HA BUPILICHHS 3aBJaHb MEAUYHOIO
MOHITOPHHTY, MiIBUILIEHHS SIKOCTI1 JIIKYBaHHSI, 3HUKEHHS] PU3UKY BUHUKHEHHSI 3aXBOPIOBaHb,
30UTBIIICHHS TPUBAJIOCT1 KUTTS HaceneHHs.[1]

JlaHa nomoBiAb NPUCBAYEHA aHANI3y METOJIB IMOMNepeHboi 00pOOKH OiOMEeINYHUX
JAaHUX B CHCTEMax TeJeMeAWIWHU. BapTro 3a3HauuTH, MO po3poOKa MpPOTPaMHOTO Ta
amapaTHOTo 3a0e3NeUYeHHs TeIeMEINYHUX CHCTeM 0azyeThbCs Ha MaTeMaTHMYHUX MOJEINAX Ta
MeTomax OoOpoOku OloMEIUYHMX CHUTHATB. MareMaTudHi MOJAEN YH METOAH OOpOoOKH
BUOMPAIOTH B 3AJIEKHOCTI BiJ 3a/1a4, K1 pOo3B’sI3y€e TeJleMeIuIIMHa (HApUKIIaa, HEOOX1HICTh
OTIpaIfOBaHHS 300pa’keHb B OHKOJIOT1T a00 oprasi3aiisi BiIe03B’ 13Ky IIPU MTPOBEICHH] OHJIAlH
orepartiii).

Tomy, crmenmdiyHi BUMOTH 3a1ad SKi TOB’si3aHI 3 OCOOIMBOCTSIMHU OOpOOKH YH
opraizauii 3B’s3Ky HEOOXITHO BpPaxOBYBAaTH IpH pO3poOIl HOBUX UM BJIOCKOHAJIEHI BKE
ICHYIOUHX anapaTHUX Ta NPOTpaMHUX TeJIeMETUYHUX 3aco0iB [2].

Cepen BenmuKOi MHOXXMHM OlOMEIMYHUX CHTHAIIB, SKI OINpPalbOBYIOTH 3acO0H
TEeEMEAUIIMHA BapTO BUIUIUTH I[HUKIIYHI OlOMEIWYHI CHUTHAIW, SIKi, 3TIJHO Ha3BH,
XapaKTepU3yIOTbCS HAsBHICTIO IUKIIYHOCTI y iX 4YacoBill cTpykTypi. OCKUIBKH IS
BJIACTUBICTh BH3HAYA€ CTPYKTYPY MOJCIIOBAHHS, METOAu OOpoOku Ta iH(opMmaliiHi
€JICKTPOKAPAI0CUTHAIN, MAarHiTOKapAlOCUTHAIU, (POHOKApPIIOCUTHAIINA, €XOKap110CUTHAIIH,
cirMokapIiocurHaiy, (OTOMIeTU3MOKApAIO-CUTHAIH, peokapaiocuranu [3]. Ilix wyac
peecTpallii TakKWX CHTHAJIIB B HHUX NPHUCYTHI 3aBaJMl sIKi BHKJIMKaHI PI3HUMH (aKTopamu,
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HANPUKIIA]], TIMOOKUM PUTMIYHMM JMXAHHSM TAIli€HTa, IOTAHUM KOHTAKTOM EJICKTPOJIB 3
TUJIOM TMAIli€eHTa, TOIIO. 3acoOM TOomepenHbOi OOpOOKH MOKJIMKaHI OOPOTHCH 3 TaKHUMHU
3aBaJaMH 1 yCyBaTH ix.

Ha panuii vac icHyroTh Oarato po3poOJeHUX [IarHOCTHYHHMX CHCTEM, SKi
BUKOPUCTOBYIOTh JUISI YCYHEHHS 3aBajl aHAJIOTOBI (UIBTPH, a TaKOX CHCTEM SKi
BUKOPUCTOBYIOTH - IU(PpoBi GinbTpu. [IMTaHHS BUKOPUCTAHHS TUX YW 1HIIHX, MPU MOOYI0BI
HOBUX JIarHOCTHYHUX CHCTEM, B TOMY YHCIHI 1 TeIEMEIUYHUX, HAaHJacTile 00yMOBIIOETHCS
€KOHOMIUYHHUMU XapaKTEPUCTUKAMU PO3POOIISEMOI AIarHOCTUYHOI CUCTEMH, aKe YCYHEHHS
3aBaJ| SIKe BOHU MPOBOJSATH, B BUMAAKY HU(POBOI 4M aHAIOroBoi (inbTpaiii, BiOyBaeTbCs
onuHakoBo A06pe. [Ipore g 3aaau TeneMeqUIIMHI BUKOPUCTAHHS MPOTPaMHUX IUPPOBUX
(GinbTPiB € OUTBII NIPIOPUTETHILINM HIXK aHAIOTOBHX.

Po3poOka KOMIT'IOTEpHHX CHCTEM aBTOMATH30BaHOI [I1arHOCTUKH, MPOTHO3YBaHHS
(YHKIIOHATBHOTO CTaHy CEpLEBO-CYIMHHOI CHUCTEeMH JIIOJMHHM 3a 3apEeeCTPOBAHUMHU
KapA10CUTHAJIAMU € aKTYaJIbHOIO HAYKOBO- TEXHIYHOIO 33]]a4€t0, BUPILICHHS SKOi CIPUATUME
MiJBUIICHHIO SIKOCTI Ta €()EKTHBHOCTI MEIUYHOTO OOCITYrOBYBaHHS HACEJICHHS, a TaKOXK
CYTT€BO 3MEHIIUTH 00CAT PYyTUHHUX POOIT JiKaps-Kap/IioJiora.

Enextpokapniorpadiuauii MeToj MiarHOCTHMKM BHHHK Ha TIOYAaTKy JABAIISTOrO
cromitts. [llupokoro BuKOpucTaHHS MeTOJ enekTpokapaiorpadii HadyB B 20-30 pokax
JBA/ILSATOTO CTOJITTS IICIsI CTBOPEHHS IiJCHITIOBAJIbHUX eleKTpokapaiorpadis. Haitbinpm
MOBHA [IarHOCTHKA EJNEKTPUYHOI AaKTHBHOCTI CEpIsl peali3yeTbCs Ha OCHOBI METOIy
eJeKTpoKapaiorpadiyHOro KapTyBaHHS, IO T[OJSITa€ Yy BHUMIPIOBAHHI EIEKTPHUYHOTO
MOTEHIIIay Ha BCI MOBEpPXHI TiJIa NUIIXOM CHHXPOHHOI peecTparlii eleKTpoKapi0CUTrHATIIB
BEJIMKOI KIJIbKOCTI BIIBEAEHb.

Exokapaiorpadiss — HeiHBa3WBHUN METOJ JOCHIKEHHS CepIsl Ta MaricTpaibHHX
CyIUH 3a JIONOMOTOI0 VYIIBTPa3BYKY HAJIEKUTHb 1O OJHOTO 3 HaWOUIBII 1HPOPMATUBHUX
METO/IIB JIIaTHOCTUKU CEPIIEBO-CYJUHHOI CHUCTEMHU Ta JI03BOJISIE Bi3yalli3yBaTH aHATOMIYHi
0COOJIMBOCTI Ta OL[IHUTH (PYHKILIIIO CEPIIS Ta MariCTpaibHUX CYIUH.

CyuacHi JOCHIIKEHHS CepeJl MHOXXMHHM pPI3HUX METOAIB KapAioAiarHOCTUKU
BCTAHOBWJIM HaWOLIbII iHPOPMATHUBHI, a caMe, TAKUMU BUCOKOIH(OPMATUBHUMU METOJAMHU €
eJleKTpokapaiorpadiuHi, exokapaiorpadiuti, MarsiTokapaiorpadiusi, purMokapaiorpadivxi,
churmokapaiorpadiuHi Ta peokapiiorpagidHi METOIU JOCTIIKEHHS CepleBO-CYAMHHOI
cuctemMu Ta QYHKI[IOHYBaHHS OpraHi3My JIOJUHU 3araioMm [4].

Merou mornepeHp0i 00pOOKH PO3TIISIATHCH 3 TIO3UIIT €PEKTUBHOTO YCYHEHHS 3aBajl JUist
€JIEKTPOKAP/IIOCUTHATIB. 3 TMPOBEICHOTO aHA3y METOJIB MOMepeIHbOi 0OPOOKH 3aIpOrOHOBAHHI
MeTo[, Ta moOynoBaHMl 1MdpoBuit mporpamMHuii  QIIBTP JUIT  YCYHEHHS 3aBag B

€IIEKTPOKapI0CUTHAIAX.
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AHAJII3 CUCTEMU ABTOMATHUYHOI'O PET'YJIIOBAHHSA
TEMIIEPATYPH B IIEYI

S. Y. Galevich, A.l. Galyas, V.V. Dutchak
ANALYSIS OF THE AUTOMATIC TEMPERATURE CONTROL SYSTEM
IN THE FURNACE

OOG’eKT peryitoBaHHs MpeJCTaBisie o000 MMiY, y AKIM MoJaHe NaJMBO CHAIOETHCS M
YTBOPIOETHCS MPOMOPIIiifHA Maci MajauBa KUIBKICTh TEIUIOTH, IO CIPHYUHSE IiABUIICHHS
Temneparypu B nedi. OTpuMaHa TeImIoTa po3CiIOe€ThCS Y HAaBKOJIUIIIHE CEPEOBUIIE Ta e Ha
3MiHYy CTPYKTYpH a00O arperaTHoro CTaHy pPEYOBHH y Tedi. YCTaleHHUH peKuM 00’ €KTa
PEryIIOBAHHS  XapaKTEPU3YEThCS PIBHICTIO KUIBKOCTI TeIUIa, IO YTBOPIOETbCS B IIedl
BHACIIIZIOK 3TOPSHHS TMalKMBa, 1 PO3CIIOBAaHHSAM Yy HABKOJMIIHE CepeloBHINe. BXigHOIO
BEJIMYMHOIO € BUTPATA MajJ1Ba, a BUX1JHOIO - TEMIIepaTypa B Meui.

30yprol0Y0I0  BETMYMHOID MOXE OyTH 3MiHA TEMIIepaTypd HaBKOJIHMIIHHOTO
CEpeIOBHINA, TEIUIOEMHICTh OTOYYIOYOro MOBITPS (a 3HAYUTH aTMOC(HEPHOTO THUCKY 1
BoJiorocti) Ta iH. OTxe, 30ypeHHs MPU3BOIUTH O MOPYIICHHS TETUIOBOI PIBHOBAarM W 3MiHi
Temreparypu B neui. L{g 3MiHa TemnepaTypu OpUBOAUTE 10 3MiHH OIIOPY TepMOpe3rcTopa i
po3banaHcy MOCTY, SIKHH YCYBA€TbCS MHUISXOM, aHAIOTIYHUM 1O BHIAAKY 3MIHU 3a7ar0uoi
BenuuuHU. [Ipu po3podii 1 HACTPOIOBaHHI CUCTEM ABTOMATHYHOIO KEPyBaHHS Ba)KJIMBO
BCTAHOBUTH BIUIMB OKpPEMHX IlapaMeTpiB Ha iX cCTiikicTe. [l Bu3HaueHHs oOnacTeit
JIONYCTUMHUX 3HAYeHb IapaMeTpiB MOXYTb OyTH BHUKOPUCTaHI KpUTepii CTIHKOCTI Ta
3arainbHUM Metoa D-po30uTTs.

JlaHa cucTeMa aBTOMATUYHOIO PETYJIIOBaHHsS € 3BUYAWHOIO aHAJOrOBOIO JIHIMHOIO
3aMKHYTOIO CTa01J113yI0UOK0 CUCTEMOIO aBTOMAaTUYHOI'O PETYJIIOBAHHS 3 TOBHOIO TOYAaTKOBOIO
iH(popMalli€ro. Y BUNAJKY, KOJIU 33JJaHO Au(epeHIiaIbHe pIBHAHHS eIeMeHTa CUCTEMH, HOro
nepeaaroyHa (QyHKIlIS BU3HAYAETHCS HA OCHOBI mepeTBopeHHs Jlammaca. [{ns mporo BuximHe
nudepeHIiiagbHe PiBHAHHS 3alUCylOTh y OMNepaTopHid (opmi Ta 3HAXOAATH BiTHOLICHHS
300paK€HHSI BUXIJHOT BEJIWYMHU /10 300paXEHHsS BXIJHOI BEIUYMHU IPH HYJIbOBUX
MOYaTKOBHUX YMOBax. SIKIIO eleMEeHT CHUCTeMH Ma€ [Bl BXiJHI BEIMYMHHM HEOOX1THO
BU3HAYaTH JIBI mepenaTouHi ¢yHKIIi 32 KOKHUM 13 BXoniB [1]. B xoni BukoHanHs poOoTu
MIPOBE/ICHO aHaJli3 CUCTEMH aBTOMATUYHOTO PETYIIOBAHHS TEMIIEPATypH B I€Yi: BUXOJSMYHU 3
PIBHSHB, 10 ONMUCYIOTh TUHAMIKY CUCTEMH Ta € aHAJIITUYHUMH MAaTeMaTUYHUMU MOJIEISIMU
€JIEMEHTIB CHCTEMHM, 3alucalu NepenaTodyHi (yHKLIi eJIeMEHTIB CHUCTEMH, PO3IMKHYTOT
CHUCTEMH Ta 3aMKHYTOI CHUCTEMHU (32 KaHAJIaMHU 3aBJIaHHS-BUX1/ Ta 30ypeHHI-BUXI]).

Ha ocHOBi oTpuMaHOi MoOzENI CHCTEMH aBTOMATHYHOTO PETYITIOBAaHHS BH3HAYWIN
CTIKICTh CHUCTEMH, 3alacu CTIHKOCTI, KpPUTHYHE 3HAa4YeHHS KoedillieHTa TMiACUICHHS
HiJICHIIIOBaya, MpU SKOMY CHUCTeMa repedyBaTMMe Ha MEXl CTIMKOCTi, JOCTIAMIN PEaKIiio
CHCTEMH Ha OJMHUYHY CTYIIHYACTYy 3MiHY 3aBJaHHS aHAJIITHYHO 32 TEOPEMOIO PO3KIaIy, a
TaKOX IIISIXOM KOMIT FOTEPHOTO MOJICIIOBAHHS, IO J03BOJIMJIO OIIHUTH TIPSIMi TTOKa3HUKA

SIKOCTI pO6OTI/I ,[[OCJIi)I)KyBaHOi CUCTCMU aBTOMATHUYHOT'O PCTyJIFOBAHHS.

Jlitepatypa
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KOMIT'IOTEPHO — IH®@OPMAIIIMHI TEXHOJIOI'Ti HABYAHHS ®I3UKH Y
BUIIINX HABYAJIBHUX 3AKJIATAX

V.R. Gayevsky, Ph.D., Assoc. Prof., V.F. Orlenko, Ph.D., Assoc. Prof., A.V. Orlenko
COMPUTER AND INFORMATIONAL TECHNOLOGIES OF TEACHING PHYSICS
IN HIGHER EDUCATION

AHami3 OCTaHHIX JOCTIDKEHb II0Ka3aB, IO BHUKOPUCTAHHS KOMIT IOTEPHO —
iHdopmaniitnux Texuonori (KIT) y HaByanbHOMY Mpolieci 3HAUHO PO3LUIUPIOE MOMKIIUBOCTI
NpeCTaBICHHS HaBYAIBHOI iH(OpMaIllii, cripusie OUIbII MHUPOKOMY PO3KPHUTTIO 3MiI0HOCTEH
CTYJEHTIB, akTuBi3alii iXx po3ymoBoi misuibHOCTi [1]. o Toro x, Bukopuctanus KIT y
BUKJIAIaHHI 3HAYHO TMIJIBUIIYE HE TiIbKM €(EeKTHBHICTh HABYaHHA, ajie W JOIOMAarae
BJIOCKOHAJTIOBAaTH pi3HI (OpMH 1 METOAM HABYaHHS, LIO MiJBUINYE 3alliKaBICHICTh Y
rimbmomy BuBYeHHI Mmarepiany. Cywacni KIT HamaroTe 10JaTKOBI MOXKIMBOCTI IS
dopMyBaHHs i po3BUTKY iH(popMaliiiHOT KoMIeTeHIii. IX 3acTocyBaHHS 3a/eKUTh Bijl BMiHHS
Beogutd KIT B cucremy HaB4aHHS, Bix mpodeciifHOCTI BHKIIAaada, BMIHHS CTBOPIOBATH
HNO3UTHBHY MOTHBALIIO 1 TICUXOJIOTTYHUI KOM(DOPT, CIPUSIOUN PO3BUTKY YMiHb Ta HaBUYOK.
[lpaktuka moxkaszye, mo 3aBasku BukopuctanHio KIT, Buxnamau exkonomuth 10 30%
HaBYaJIbHOTO 4acy, B MOPIBHSAHHI 3 poOOTOIO OIS JOLIKM, NMPHU 1OMY, BiJ BHKIJIajaya He
NOTPIOHO creniaabHOI KOMIT'FOTEPHOI MiATOTOBKH, OCKUIBKM OCHOBHI MOXKJIMBOCTI IIpOrpam,
10 BUKOPUCTOBYIOTbCS Yy HaBYaHHI JIETKO OCBOiTH caMmocTiiiHo. Bukopucranus
KOMIT IOTEPHOT TEXHIKM B HaBUaJIbHOMY Ipoleci, sik eneMeHTy KIT no3Bossie 3acTtocoByBaTH
PI3HOMaHITHI CUCTEMH OOpaxyHKiB, MPUKJIAJAHI IPOrpaMu Ta MaKeTH AJs 6araThboX HayKOBO-
TEXHIYHHUX HANpsMIiB, a OT’KE, BAKOPUCTOBYBATH TaKi MPOTPaMH IS BUBYCHHS HA CyJacCHOMY
piBHI pi3HUX JucuuIuliH y Bumiii mkomni. Orxe, KIT nomomararoTh cTyaeHTaM 3pOo3ymiTH
CyTh MaT€MaTHYHOTO TPEACTABJICHHS 3aKOHIB MPUPOIN Ta O3HAMOMHTHU iX 3 MOKIIMBOCTSIMH
TaKOTO MPEJICTABICHHS.

Opniero 3 HaWOUIBII MNPUAATHUX [UIS OOpPOOKM pe3ylbTaTiB BHUMIPIOBaHHS Yy
¢bi3uYHOMY €KCIIEpUMEHTI € chcTeMa aBTOMaTH3allii MareMaTHuHuX obOpaxyHkiB MathCad
[2], OCKIBKH BOHA 3pYyYHO MOEAHYE TEKCTOBUH peakTOp i 00UMCIIOBAILHUI MOAYIb, SKHH
BUKOPHUCTOBYE DSl BMOHTOBAHUX O010J10TE€UHUX oIepaTopiB anreOpu, AudepeHiiHoro Ta
IHTETrpaJIbHOIO YMCIIEHHS, @ TaKOX IpadidyHUN PeJaKTOp pa3oM 3 MYJIbTUILTIKATOPOM. Y Iii
cUCTeMI MOXHa oOuuciooBaTH (GOopMynH, IO BIAMNOBINAIOTH (I3MUYHUM TpolecaM Ta
300pakaTd pe3yapTaTd y BUIIAAl rpadikiB, YM JUHAMIYHUX MYJIbTUIUTIKATHBHUX
B1JICOKApPTHH.

ABTOpamMH, Ha OCHOBI METOAMYHOIO MaTepiany, po3pobieHoro Ha kadeapi ¢izuku
CTBOPEHO KOMIUIEKT KOMIT FOTEPHUX MPOTpam, JJIsi BUKOHAHHS JTa0OpaTOpHHUX poOIT 3 Kypcy
3arajibHOi (i3UKU CTyJAeHTaMH 1-ro i1 2-To KypciB 3a BciMa po3aiiamMu. 3BIiT 1o JabopaTopHii
poOOTI MICTUTH Takl pPO3AUIM: MeTa poboTu, poboua dopmyna, Tabmuus pe3yabTaTiB
BUMIpIOBaHb, 00poOKa pe3ysbTaTiB BUMIpIOBaHb, KIHIEBUH pe3ynbTar. Takox nobaBieHi
HOBI JIBa PO3/UIH, SIKi aBTOPH BBAKAJIM HEOOX1THUMH:

1. BinTBOopeHHS (Pi3UUHOrO MpOLECY 32 OTPUMAHUMHU EKCIEPUMEHTAIbHUMHU JaHUMHU
(muB. puc.).

2. 3a0KpyTJeHHS KIHLIEBOTO PE3ybTaTy.
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OOpoOka eKCrepruMEeHTaIbHUX Pe3yNbTaTiB BUKOHaHa MetogoM CthiofeHTa [3] (mis
CTYJICHTIB TIEPIIOTO KYPCYy 3 PO3AUIIB “‘MexaHika”’, “MoJieKyisipHa (i3uka i TepMoJarHaAMIKa”
Ta “eJIeKTpHKa”) 1 METOIOM HalMEHIIMX KBajpaTiB [6] (AN CTYAEHTIB IPYroro Kypcy 3
PO3IUTIB “elIeKTpOMarHeTu3M’’, “KOJMBaHHA 1 XBWII~, “ONTHKA”, “KBAaHTOBA ONTHKA 1 aTOMHA
¢izuka” Ta “¢izuyHi OCHOBM poOOTH HAIMIBIPOBITHUKOBHUX MPHIIAIIB”).

Lls po3poOka CTUMYIIOE CTYACHTIB A0 OUTBII TVIMOOKOTO OMMAaHYBaHHS KOMII FOTEPHUX
TEXHOJIOTiH, BOHA CIIPHsi€ CTBOPEHHIO YMOB JIJIsl BIPOBAKEHHS AUCTAHIIHOTO HABUAHHS Ha
TPYHTI HOBITHIX (OpM 3B’S3Ky MDK BHKJIaJadyaMH Ta CTYJICHTaMH B KOMII IOTEPHOMY
iHpOpMaLiHHOMY MTPOCTOPI, @ TAKOXK MIXKBY31BCHKOMY CITIJIKYBaHHI Y TAKOMY ITPOCTOPI.

Komm’roTepusartiis 1abopaTopHUX pOOIT Ja€ MOXKIMBICTH aBTOMAaTHYHO CTBOPIOBATH
0a3y JaHuX EKCIIePUMEHTAJIbHHUX Pe3yJbTaTiB, fKa HEOOXigHA JuIsd TIUOMIOro iX aHaizy 3
METOI0 BJIOCKOHAJIEHHS JIa0OpaTOPHUX POOIT, BUSIBICHHSA iX CHCTEMaTHYHUX IOXHOOK,
JOCIIJKEHHSI 3aKOHIB PO3MOJTYy MOXUOOK Pe3y/IbTaTiB BUMIPIOBAHb 1 TAKUM YMHOM HAJaTH
nabopatopHiii poOOTI HaBYAlIbHO-HAYKOBOTO Xapaktepy. Hmkue HaBeneHo ¢parMeHT
KOMIT IOTepHOI TporpaMu 3 po3airy «BinTBopeHHs (ismuHOro mporecy 3a OTpUMaHHMHU
eKCIIePUMEHTAIbHUMH TAHUMUY

7. BigTBOpEHHS CTOSYO1 XBUITI 32 3HAYCHHSMH, OTPUMAHUMU Yy 1aOOpaTopHiii poOoTi.

Crosiua XBUJSL € pe3yidbTaTOM HAKIAJaHHA [BOX XBUJb, IO TMOLIUPIOETHCA B
NPOTHJIC)KHUX HAPSMKaX.
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Pucynok 1. BigTBopeHHS cTOS401 XBUII1 32 TOMIPSIHUMH JJAaHUMHU.

Kommiext nporpam, BIpoBaxkeHU y HaByasibHUH npouec kadeapu ¢izuku HYBITI,
€ OPUTIHAJIBHOI PO3POOKOI0 K 3 TOYKH 30pY KOMIT IOTepHU3allii HaBYaJIbHOTO TPOIleCy Ha
Kageapi Gpi3uKH, TaK 1 3 TOYKU 30py BOPOBAKEHHS MPUKIIAJHUX KOMIT FOTEPHHUX IPOTPaM.

BucnoBxku:

1. OnanyBaHHs cTyJeHTaMH KoMIl toTepHoi cuctemu MathCad, sk enementom IKT
MOTHUBYE iX J0 OUIbII TIJIMOOKOTO BUBYEHHS (I3MKM a TaKOXX BIJIKPUBAE CTYyJIEHTaM
MOYJIMBICTh 3aCTOCOBYBATHM CHUCTEMY MpPHU BHUBYEHHI IHIIMX JUCLHUIUIIH, fKi ONEPYIOTh
MaTeMaTHYHUMH MOJICIISIMH 1 pO3paxyHKaMHU.

2. HasBuuii B ob6omonmi MathCad noBinkoBuii MaTepian 3 (i3UKH, MAaTEMAaTHUKH, Ta
PI3HOMAHITHUX 1H)KEHEPHUX JUCHMIUIIH Y BUIJIAAlI €JNeKTPOHHUX KHUT MoOe OyTH
BUKOPUCTaHUHN CTYIE€HTaAMHU Pi3HHUX CIELiaTbHOCTEH Y HABYAIbHOMY IPOLIECI.

Jlirepatypa

1. T'ynupea O.M. BrumB HOBuX iH(QOpMaIifHMX TEXHOJOTi HaBUaHHS Ha
aKkTyaJli3allilo HaBYaJIbHO-II3HABAJIBbHOI MISJIBHOCTI CTyJeHTIB /Komm’roTepHO-OpiEHTOBaH1
CHCTeMH HaBuaHHS: 30. Hayk. mpaub / Peaxon. -K: HITY im. M.IL. [/Iparomanosa. - Bumn.6 -
2003-cT.25-36. 2. IssikonoB B. Mathcad 2001: YueGusblit kypc. UnciaeHHbIE B CUMBOJIBHBIC
Beraucienus — CII6.: [Turep, 2001.
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PO3POBKA MOBIJIBHOI'O JOJATKY KIBEPCITIOPTUBHOT O ITIOPTAJLY 3
roJ1IOCOBUM YIIPABJIIHHAM

B.1. Harasymiv, O.P. Yasniy, Ph. D., Assoc. Prof.
DEVELOPMENT OF A CYBERSPORT MOBILE APPLICATION WITH A VOICE
MANAGEMENT

[TonmynsipHiCTh MOPTATUBHOI €JIEKTPOHIKU Ta MOOUIBHUX TaJDKETIB y HAlll 4ac BaXKKO
3amepeynTd. 3a HOBHHAMH CYYacCHOTO PHUHKY MOOUTPHHX Tele(OHIB JIOCUTh BaXKO
CJIJKYBAaTH, TOMY IO IIBHUJKICTh CTBOPEHHS HOBUX TEXHOJIOTIH Ta pPO3poOOK JocAriia
PEKOPAHMX MOKA3HUKIB. Y TaKMX YMOBAxX Iy>K€ IMOMYISIPHUMH CTarOTh MOOLIbHI JOAATKH Ta
nporpaMHe 3a0e3leueHHsl 1 caMe MOMYJSPHICTh Ti€l Yu 1HIIOT MOOUTBHOI MIaTGopMHu YU
orepaniiHoi cHCTeMH BHU3Havyae MaiiOyTHe po3poOHuUKiB. Choromni cdepa CTBOpEHHs
MOOITPHUX JIOJIATKIB 3HAXOJIUTHCS Ha BHCOKOMY PiBHI PO3BHUTKY 1 JIUIIE TUHAMIKA PO3BUTKY
MOMYJISIPHOCT] PO3YMHHUX TaKETIB IOTIOMOKE TIEPEUTH i HA HOBHI PiBEHB.

Bnacue kibepcniopT siBisie co00r0 BipTyalbHE 3MaraHHs Yy KOMITHOTEPHI iTpH, y SKUN
OepyTh y4acTh KOMaHAM, a00 OKPEeMi I'PaBIIi.

Heodimiitai 3maranss po3mnovanucs e nmoHaa 20 pokiB ToMy, KOJIH 3'sIBUJIACS Tepiia
MepexxeBa "crpunsuika' — Doom 2, y siky MokHa OyJi0 OJHOYACHO TpaTH OJpa3y Oararbom
reifimepaM. A nepmuil odiuiiiauii TypHip Oyno oprasizoBaHo 1997 poui, komu y CHIA
3acHyBanu Kibepatnernuny npodeciiiny niry (CPL), y sikiit 3maranucs y Quake.

KiGepcnopr mnoctynoBo "oOpocTae" mNpUTaMaHHUMM MOMYJISPHUM 3MaraHHsIM
atpubyramu. oMy mpucBSYeHi OkpeMmi pyOPHUKM HA BEIMKHX CIIOPTUBHHX CalTax,
OyKMeKepchbKi KOHTOpPH MpHUIIMalOTh Ha TYpPHIPU CTaBKU, a TesiebaueHHs Beae MpsaMi
TpaHcisuli HalOupmMx TypHIipiB. [Ipu3oBi ¢GoHaAM TypHIpIB yxe AocsararoTh 20 MUTBHOHIB
J1071apiB, a KiJbKICTh OCHOBHUX I'POBUX JUCIMILIIH MIEPEBUIILYE BIIMITKY B 20 irop.

ToMy, sk ans 3BMYaliHOrO TIisjAada, Tak 1 A CaMOro y4acHHMKa KiOepCIIOpPTHBHUX
3MaraHb OyAe 3py4HO OTpPUMYBAaTH BCHO 1H(QOpMALi0 Hpo BHJ Kibepcrmopry, sSKuil Homy
[IKaBUMH, 13 OJHOTO JIMIIIE MOOUIBHOTO NOAATKY, a HE MEePexXoasud Mo Oe3iidi MOoCUIaHb Y
Opay3epi. Y 1IbOMYy 1 TOJSTa€ CyTb PO3POOKH — CTBOPEHHS MOOITBHOTO JIOJNATKYy ISt
KiOepcnopTUBHOI cepu 3 TOIOCOBUM YIPABIIHHAM, 1€ OyAyTh BKIIOUEHI OUIBIIICT IFPOBUX
JUCILIUILIIHHA.

Po3pobnenniit Web—nonatok Oyne nocTymHuid uis cMapT(OHIB Ta IUIAHIIETIB Ha
omnepaniiHii cucremi Android. [l peanizaiiii JaHOTO MPOEKTY 3alIPONOHOBAHO BUKOPUCTATH
MOBY nporpamyBanHs JavaScript Ta ppeiimBopk Xamarin.

Jlirepatypa

1. Xammmu C., Komarunenn C., Maxmun J[. Pa3zpaGorka mnpuiaoxeHud JUIs
Android. CII6.: Iutep, 2011. — 736 c.

2. Hixkigopos A.C., Cokonona . B. JlocnimkeHHs iHpopMaitHUX TEXHOIOT1H
CTBOPEHHS MPUKJIAAHUX MPOTPaM JJIs CHCTEM MOOLITBLHOTO 3B’s13KYy. // “IIpobnemu
riobanizanii Ta Mozeni cTiikoro po3BuTky ekonomiku” — CHY, 2009. — 606 c.

3. Michael F. McTear, Zoraida Callejas Voice Application Development for
Android, Packt Publishing, - 2013. — 134 p.
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BEB-CUCTEMA KOHTPOJIIO AKOCTI IIPUPOJHOI'O I'A3Y

0.M. Hladka, Ph.D., V.S. Hoch
WEB-SYSTEM OF QUALITY CONTROL OF NATURAL GAS

BibmiicTh TEXHOJOTIYHUX TMPOIECIB 3 eKCIuTyaTallii 1 TeXHIYHOTO OOCIyrOBYBaHHS
obnamHanHa Tazopo3nofinbunx craHiid (I'PC) 1 miHIHHUX YacTHH MaricTpaibHHUX
ra3ornpoBoiiB razorpancnoptHoi cucremu (I'TC) mos's3aHi 3 BUTpaTaMu MPUPOJHOIO rasy.
CkiagHicTh O0JIKY 1 HOpMYBaHHS BUPOOHHYO-TEXHOJIOTIYHAX BHTPAT MPHUPOJHOTO Ta3y ik
yac ekcrutyaryBaHHsa [ PC Ta TeXHIYHOTO 00CIyroByBaHHS MOJIATA€ B 11 TPYAOMICTKOCTI yepes
BEJIMKY KUIBKICTh 00’€KTIB ra30TpaHcropTHOI cuctemu (po3paxynkoBuit rpad I'TC moxe
MicTuTH noHaf 10 Tucsy pebep: TpyOONMPOBOAM, KOMIIPECOPHI IIEXH, KPAHOBI BY3JIH TOIIO),
PI3HOMaHITHICTh BHUJIIB TEXHOJOTIYHOTO OONajHaHHS (KpaHW, MHJIOBJIOBIIOBAYI, IMiirpiBadi
Ta iH.), @ TAKOX 3HAYHY KUIBKICTh PErflaMEHTIB TEXHIYHOTO 0OcimyroByBaHHs. [linBuILIeHHS
TOYHOCTI 1 ONEPAaTHBHOCTI OOJNIKY BHPOOHHUYO-TEXHOJIOTIYHUX BUTpaT ra3y B I'TC Ykpainu
notpedye aBTOMaTU3allii LUX TMPOIECIB 13 3aCTOCYBAaHHSAM Cy4yacHMX 1H(OpMaLiHHUX
TEXHOJIOTIH.

3 MeTor yIOCKOHAIEHHS 1H(OpMaIiiiHO-IPOrpaMHOro 3a0e3NeYeHHs KOMII'FOTEpHOTO
KOMIUIEKCY MIATPUMKH aucnerdepcbkux pimens (KIIJP), mo ¢yHkuionye y PiBHeHCEKOMY
JIHIMHOMY BIAJUIEHHI YOpPaBIiHHS MAariCTpajJbHUMM Ta30IpOBOJIAMH, PO3pPOOIISETHCS
IHTEepaKTHBHA 1H(GOPMAIIfHO-KOMYHIKaTUBHA Be0-CHCTEMa KOHTPOJII SKOCTI MPHUPOIHOTO
ra3y, sskuit HagxoauTtb 3 ['TC Ykpainu A0 perioHaIbHUX Tra30BUX KOMITaHIN JIJIS TTOIajIbIIIOTO
HOT0 TPaHCTIOPTYBAaHHS BITYM3HSIHAM CIIO)KHBAYaM.

OcHOBHUMM (YHKI[ISIMM CTBOPIOBAHOI CHUCTEMHU € MOHITOPHMHI SIKOCTI OJaKHUTHOTO
najnuBa y KIHIIEBOTO CIIOKMBada 1 3aJly4€HHs BIJIMOBIAJIBHUX BIJJOMCTB Ta KOMITaHIN IS
pearyBaHHs Ha 3B€pHEHHs IOOYTOBUX CIIO’KHBAYIB.

CTpyKTypHUMH €JIEMEHTaMHU pPO3pOOITIOBAHOI CUCTEMH €

arperaTop JaHMX I0JI0 SKOCTI ra3y, siKuil 30upae, 30epirae Ta BijoOpaxae HaCTYMHUN
Nepesik MacHBIB JaHMX: MEPEXY ra3oMpoBOJIB YKpaiHM; TOYKU BIiAOOpY MpoO ra3y Ha
ykpaidcpkid ['TC (6mu3pko 300-400 ox.); rasoposmoniipui craniii (6muszbko 1500 on.);
¢bi3uKo-XiMi4HI OKa3HUKH aHaJli3y ra3y 3 macnopTiB sikocTi (6mm3bko 20 ox. B 1 macmopri);
XPOHOJIOT10 3MIHH (PI3UKO-XIMIYHUX MMOKAa3HUKIB y KOXKHIH To4Il Bi1OOpy npo0 raszy (apxis);

BiIKpuTHii MaligaHyuk (BeO-cepBic), e NOOYTOBMI CIOXKHMBAa4 Ta3y MaTHMe
MOXKJIUBICTh: OTPUMATH BIUIBHUW Ta 3PYYHHH JOCTYIN JO JAaHUX WIOJ0 SKOCTI Ta3y B
KOHKpEeTHOMY  Micmi  (o0nacTb,  HAceNeHWH  TYHKT, OyAMHOK);  BIJIMPaBUTH
CKapry/3BepHEHHS/BIATYK TMPO SKICTh Ta3zy; JaTH CBOIO CYyO €KTUBHY OIIHKY SIKOCTI
OJaKUTHOTO ManuBa, choTorpadyBaBIlIi BOTHUK B MPOIIEC] 3TOPAHHS ra3zy Ta 3aBaHTAKUBILIN
naHe (GoTo B Hally CHUCTEMY 3 BIAMOBIIHUM TIEOJIOKAIIHHUM MapKepoM (3aBISKH LbOMY
YKPTPAHCI'A3 3Moxxe OTpUMYBaTH JOJATKOBY iH(opMamito mpo SKiCTh razy
0e3rmocepelHhO Bl CHOXKMBA4diB Ta CHUTPHO 3 PETiOHAJTbHUMH Ta30BUMH KOMITAHISIMH
ONEpaTUBHO pearyBaTH Yy BHIIAJAKaX HEBIAMOBIJHOCT); NPOBOAUTU EKCIEPUMEHT 3
MMOKPOKOBOIO 1HCTPYKIII€IO, OMyOJIIKyBaTH Ha KapTi CBOI PE3yNbTaTH Ta IMOPIBHIATH iX 3
pe3yJibTaTaMH CYCiZliB 1O OyAWHKY/BYJHII/HAceIeHOMY MYHKTYy/00nacTti; OpaTtu y4acTb B
AQHKETYBAaHHSX Ta OMUTYBAHHSX.
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EJIEKTPOHHA MEJINYHA KAPTKA

Y.B. Hladyo Ph.D., Assoc., Prof., R.B. Halabayda
ELECTRONIC MEDICAL RECORD

Enextponni meanuni kaptku (EMK) Bxomsare m0 uucna HalnomyaspHINIMX 1
3aTpeOyBaHUX MeIWYHUX 1HQOpMaIiiiHuX TexHojoriid. LlenTpansHuM 00'€ekTOM O0OIIKY €
cyo'ektr EMK (mamienrt), sKuii ommcyeThcsi HAOOpOM CBOiX IEPCOHAIBHUX JaHUX
(imeHTHIKATOPIB).

Kaprka MICTUTh €JNEKTpOHHHMH HOCIH, KOTpuii 30epiraTuMe iCTOpiI0 XBOPOO
namienTa, inpopmariro mpo 3po0JieHi METUICHHS Ta HOTro OaXkaHHsS CTaTH JOHOPOM.

EnexTpoHHa Mein4yHa KapTKa B KOHLENTI € €AMHUM 1H(QOPMAIiHHIM pecypcoM, o
JO3BOJIIE ONEpyBaTH OCOOMCTHMHU JAaHUMH TAIl€EHTIB, a TaKOXX OOMIHIOBAaTHCS TaKUMU
JAHUMU 3 THIIUMH METUYHUMH yCTAaHOBAaMU ISl CKIIaJlaHHs, 00Ky Ta 30epiraHHs MeIMIHOi
iHdopmanii. Meauuna pokymeHTamiss (iHdopmalis) 3 KapTKM MOXKE HAJaBaTHCS B
KOMIIETEHTHI OpraHi3aiii: CTpaxoBi KOMIIaHii, OpraHd KOHTPOJIO HaJ HAJaHHAM MEIUYHOI
JOTIOMOTH, TIPaBOOXOPOHHI OpPraHu TOMIO.

HaiiaxnuBimmii  epext npu poOOTI 3 E€JEeKTPOHHOK MEIUYHOK KapTOIo
NPOSIBIISETHCSL HE NMPH 11 3alIOBHEHHI, a MPH YUTaHHI Ta BUKOPUCTAHHI HAasBHOI MEAMYHOI
iH(dopmaii.

OcHOBHE 3aBHaHHS CHUCTEM, IO 30epiraroTh EJIEeKTPOHHI MEIWYHI 3amucH -
craHjaptusaiis 1HdopmariiHoro oOMiHY, MIJABUIICHHS €(QEKTUBHOCTI  COIIaJILHOTO
3a0e3edeHHs.

Baxxnusum MmomenToM 3actocyBanHs EMK e 3a0a3zneueHHst HailiHOCTI 30€peKeHHS
KOH(IJEHIIAIbHUX JaHUX MAIll€HTa: HOro MEJUYHOTO JiarHo3y, MPOBEACHUX JTIKYyBAIbHUX Ta
MIarHOCTUYHHUX 3aXOJiB TOIIIO.

Bukopucranus EMK 103BonuTh BUBECTH HAa HOBUI Cy4acHHUN piBE€Hb CTaBICHHS
HaCEeJICHHS KpaiHH JI0 CBOTO 3/I0POB'S.

Jlitreparypa

1. Enextponna menmuna kaptka.pdf - Iadopmamis. [Enexrponnuii pecype] //
Vincos. — 2015. — Pexxum goctymy: http://www.kpi.kharkov.ua/archive/microcad/2013/s15/ —
Hasga 3 ekpany.
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KATET'OPIi 3AI'PO3 BE3IEKU JAHUX B «PO3YMHHUX MICTAX»

Y.V. Horobets
CATEGORIES OF DATA SECURITY THREATS IN «SMART CITIES»

«Po3ymHe MicTO» BHUKOpPUCTOBYE iH(MOpMAIliHHI TEXHOJOTIi [  IHTerpartii
Ta YIpaBIiHH (I3UYHOI0, COIIATBFHOIO Ta O13HEC-IHPPACTPYKTYPOIO 3 METOI HaJaHHS OUIbII
AKICHUX TIOCIYT CBOIM JKUTENSM TMpH 3abe3nedeHHl e(QEeKTUBHOIO Ta ONTHUMAlbHOTO
BUKOPUCTAHHS HAasBHUX peECypciB. 3 pO3MOBCIOMKEHHsIM TexHojorii Internet of Things,
XMapHUX OOYHMCIIEHb Ta B3a€EMO3B'SI3aHUX MEPEXK, PO3YMHI MICTa MOXYTh 3alpPONOHYBaTH
IHHOBAITIIHI piMICHHS IS MOro kuTelniB. He3pakaroun Ha psij MOTCHIIIMHUX TIepeBar, iCHye
Oararo po0Jem, MOB'sI3aHMUX 3 IHPOPMALIIHHOI O0E3TMEKOI0 MPUBATHUX AaHHUX [1].

UYepe3 pi3HOMAHITTS TPUCTPOIB 3 OOMEKEHUMH pECypcaMu, «pPO3yMHE MICTO»
ypasnuBe AJs LUIOro psiAy artak. BaMBo BUSBUTH 111 3arpo3U Ta iX MOKIIMBI HACTIAKU IS
pO3pOOKM ePEeKTUBHOTO pilieHHS. B it obmacti Oyno TpOBENEHO psii JOCHTIDKEHb Ta
CTBOpEHO psia mpoekTiB Takux sk Open Web Application Security Project (OWASP)
3aJlyueHHsl 3arajbHUX arak Oe3leKH, CTBOPEHO KOMM'IOTEpHI TIpyHnu 3 HaA3BUYAMHUX
cutyanii (Computer Emergency Response Teams  CERT), sxi Hapmatots rpadiuHe
IpeJICTaBlIeHHs] NOTeHUINHUX ypa3nuBocted, G-Cloud npezacrasisie cepito mocTavyaibHUKa
nociyr xmapaux komm'torepis (Cloud Computer Service Provider CCSP) [ 2, 3].

Jlis po3yMHHX MICT BU3HA4y€HI HACTYNHI KaTeropii 3arpo3: 3arpo3a JOCTYIHOCTI,
3arpo3a IUIICTHOCTI, 3arpo3a KOH(IAEHLIMHOCTI, 3arpo3a aBTEHTHYHOCTI, 3arposa
BIIMOBIIAILHOCTI [4].

3arpo3a JIOCTYIMHOCTI - HECAHKI[IOHOBaHE 3aBaHTAXXEHHS pecypciB. 3arposa
[ITICHOCTI - BKJIIOYa€E B ce0€ HECAaHKI[IOHOBAaHY 3MIHY JaHUX, TaKUX SK MaHIMyJIIOBaHHS
Ta Kopynuis iHpopmarii. 3aXucT KOH(}IASHIIHHOCTI - BKIIOYAE PO3KPUTTS KOH(DIIEHLIHHOT
iH(opMarllii HeaBTOPU30BaHOIO 0OCO00I0. 3arpo3a aBTEHTUYHOCTI TMOB'sI3aHa 3 OTPUMAHHSIM
HECaHKIIIOHOBAHOTO JOCTYIy JI0 pecypciB Ta KoH(]imeHliiHoT iHdopMmanii. 3arposa
BIJINOB1IAJILHOCTI BKJIFOYA€ BIJIMOBY B mepenadi abo MpuUiioOMY IMOBiIOMIIEHb BIAMOBIIHOTO
cy0'exra.

Jlirepatypa

1. Developing smart cities using Internet of Things: An empirical study/ G. Sarin /
2016 3rd International Conference on Computing for Sustainable Global Development
(INDIACom), New Delhi, India, 2016, pp. 315-320

2. The the Most Critical Web Application Security Risks/ OWASP Foundation/
OWASP Top 10-2013:, 2013.

3. Insider Threats to Cloud Computing: Directions for New Research Challenges/ W.
R. Claycomb and A. Nicoll/ in 36th Annual Computer Soft. and Appl. Conf., pp. 387-394,
2012.

4. Government cloud strategy/ HMGovernment/ pp. 1-24, 2011.
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MOJAEJIb BE3IIEKHU JTAHUX B «PO3YMHUX MICTAX>»

Y.V. Horobets
DATA SECURITY MODEL IN «<SMART CITIES»

Kondinenmiiinicte 1 6e3meka - 1€ 1Bl B3a€MO3aJIeXH1 3a1adi, sIKi TICHO IMOB'sI3aHi 3
OJTHA 3 OJIHOIO, 110 1X MOXKHA PO3IIIAAATH K €IUHY IpoOJeMy, sika TOBUHHA OYTH BHpIIIeHA B
KOHTEKCTI PO3YyMHHX MicT. [1, 2].

Kondinenuiitnicts, 3 omHoro OOKy, HE TUIbKH CyO'€KTMBHA, aje ¥ cHTyamiiHa
npobiiema. OUiKyeThCs, IO CepBicH MicTa OyIyTh MpalOBaTH Ha THYYKHX (peiMBOpKax [3,
4] 1 mpomoHyBaTH pi3Hi BapiaHTu KoHirypauii [5]. 3 iHmoro 60Ky, mOYyTTs O€3NMEKH Bix
¢b13uuHUX, CHOIIBPHUX Ta Kidep3arpo3 MiABUIILYE BIEBHEHICTh y KOH(DIIEHIIHHOCTI Ta CIpHIE
BBEJCHHIO KOMITIOTEPHHX TEXHOJIOTIH y TOBCSAKICHHE XHUTTA [6]. B «po3ymHOMY MicCTi»
KOPHCTYBa4l MarOTh MOXJIMBICTH 30epiraTH pi3Hi BUAM JaHuUX B cBoix cMmaprdonax. I1lo6
MOJIENIIOBATH Tpo0iaeMy Oe3neku Ui pi3HUX JaHUX, JaHi KOPUCTYBadiB AUIATHCS HA KiJIbKa
piBHIB Oe3neku. Hailbinpin npuBaTHI 1aHi KOPUCTYBaydiB MalOTh HaWBUIIUN PiBEeHb OE3IEKH,
CTaHJAPTHI JaHl - cepeHii piBeHb Oe3leku, a myOmiuHi abo 3aranbHI JaHi - HAWHWKIAN
piBenb. [IpuBaTHI 1aHi B OCHOBHOMY BKIIOYAIOTH OCOOUCTY iH(OpMAIlil0, TaKy SK MicIe
poO3TallyBaHHS, KOHTAKTH, JTUCTH, TOBIIOMJICHHS Ta JesK1 opUriHaibHi Gororpadii. [Ty0miuni
abo 3aranbHi JaHi, SKi MalOTh CaMHi HU3BKUU piBEHb OE3MEKH, MPEICTABISIOTH JAaHi, Kl
KOPHCTYBaul 3aBaHTaXYyIOTh 3 MYOJIYHMX cepBepiB ab0 MyOJiKyIOThCS Ha iX CTOpIHKax B
colialnbHUX Mepekax. IHm gaHi KiaacuiKylOThCsl SIK cepelHil piBeHb O€3MeKH, SKUH
MICTUTh J1aHl JOJATKIB, THMYAacOBl oOUMCItOBalIbHI JaHl Ta iHu [7]. Ilicnsa moxiny Ha pi3Hi
piBHI Oe3MeKu JaHi KOpHCTyBauyiB HEOOXIAHO 30epiraT B XMapi 3 BHUKOPHCTAaHHSIM PI3HUX
cepsiciB. JlaHi 3 HAMHWKYUM piBHEM Oe3MeKy 30epiraroThCsl B HAMMPOCTIIIOMY CXOBHIII, SIKE
3a0e3nedye ciabki 3aco0u Oesneku 1 ckiafgHe MU(pyBaHHS, aje CHOKUBAE HAWHIKIMN
obuncmoBasIbHUN pecypc. Jlani 3 OumplmuM piBHeM Oe3meku 30epiratoThCsi 3 OUIBIIUM
JI03BOJIOM O€3MeKH 1 CKIaHIMUM upyBaHHAM. J{aHi 3 HAWBUIIMM piBHEM O€3MEKH MOXKYTh
BUKOPHCTOBYBaTH HaWCKIAAHIMI CiIyX0y mHUGpyBaHHS 1 BHUKOPUCTOBYIOTH HaMOLIbIIL

oOuncroBasibHI pecypeu|8].

JlitepaTypa

1. Making Sense of Smart Cities: Addressing Present Shortcomings / R. Kitchin/ Cambridge Journal of Regions,
Economy and Society 8:1 (2014) 131-136

2. Privacy Concerns in Smart Cities/ L. van Zoonen/ Government Information Quarterly 33: 3 (2016) 472-480.
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K.B. I'oponaxa, FO.M. Kaagiit, A.M. I'punuyk, B.P. Ciro60as1H
TepHOMIIBCHKHIA HAITIOHAILHUI €KOHOMIYHHMN YHIBEPCUTET, YKpaiHa

AJI'OPUTMHU NOIYKY OBEPHEHOI'O EJIEMEHTA 3A MOAYJIEM

K.V. Horopakha, Yu.M. Kladij, A.M. Hrynchuk, V.R. Slobodjan
THE ALGORITHMS OF FINDINGS OF INVERSE ELEMENT BY MODULE

Onmnepaitist MOMIYKY MYJIbTHILTIKATHBHOTO OOEPHEHOTO SIEMEHTa 32 MOJTyJIeM Ha JIaHui
Yac € OJHIEI0 3 HAWBAXKIUBINIMX 1 OJHOYACHO HAUOUIBII OOYMCIIOBATHHO CKIAIHUX B
cydacHiit Teopii uucen [1]. MynbTHILTIKATHBHO OOCPHEHHMM [0 YHCIa a 3a MOAYJIEM N
Ha3MBAETLCA TaKe Yncio b, 71 SKoro BUKOHYeThes piBHiCTs a-h mod n=1, To6To b=a*mod n.
Uwucna a Ta N npu 11bOMY MOBUHHI OyTH B3a€EMHO MpocTHMHU. B [2] onucani MeToan MOUIyKy
00EpHEHOTO €JIEMEHTA, 3 SKUX HAWOUIbII MOIIMPEHUMH € TaKi: mepedopoM BCiX MOMKIMBHUX
BapiaHTiB; 3a JOMOMOro0 TeopeMu Eiiiepa; Ha 0OCHOBI po3mmpeHoro anroputmy EBkiija.

[Neprwmii MeTO XapaKTEPU3YEThCS BUCOKOK 00YHCIIOBAIBHOIO CKIIAIHICTIO, OCKIJIBKU
NOBHHUH Tepedip BUMarae 3Ha4HUX YacOBUX 3aTparT.

[Ipu BUKOPHCTaHHI TEOpEMU Ennepa a‘p(n) modn=1 OTPUMYETHCS

a®™ 1 modn=atmodn. Lle nmependavae BUKOHAHHS MOIY/ISIPHOTO €KCIIOHCHITIIOBaHHS [3-
4], 1Mo MOXe MPHUBECTH JO IEPEIOBHEHHS PO3PSAAHOI CiTKM mporecopa [5] 1 yckmagHioe
MOIITYK OOEPHEHOTO eJIEMEHTA JIJIsi 6araTopo3psTHUX YUCEIL.

Haii6inp1 nommpeHnuM € MeTO/1 MONIYKY MYJIbTUIUTIKATUBHOTO OOEPHEHOT0 eIeMeHTa
3a MOJYJIEM Ha OCHOBI po3IIupeHoro anroputMmy EBkimina. JlaHuit MeTON XapakTepU3YEThCS
BEJIMKOIO KIBKICTIO [IIJIEHb 3 OCTa4yel0, MEePEeMHOXKEHb 1 MiJCTAHOBOK, XOYa BiH BOJOIIE
HaWMEHIIIOI0 YaCOBOO CKJIAJHICTIO B MOPIBHSHHI 3 THIIUMU JBOMAa, HABEJICHUMHU BUIIIE.

MeTtoro naHoi po6OTH € po3po0Ka HOBUX METOMAIB MOIIYKY OOEpHEHOro eleMeHTa 3a
MojyJieM Oe3 BUKOHAHHS OOYHCIIOBAILHO CKJIAJHUX OIEpaliii MHOXEHHS Ta JUICHHS 3
0CTayelo.

3 Teopii uucen Bigomo [1], mo Bupa3 a-h mod n=1 moxHa mepenucaTi TAKKM YHHOM:
a-b=k-n+1, ne k — nesixe mine yucao. 3BiACH CITiyeE, IO IS MOMIYKY OOCPHEHOTO eJIeMEeHTa
HEOOXIJTHO 10 MOAYJsA JojaTH 1 1 MepeBipuTH, YU JUIMTHCS HALJIO OTPUMAaHE YUCIO Ha d.
Slkmo He AIMUTHCS, TO Hajii JO OTPUMAHOTO YHCIA MOTPIOHO MOCTIJOBHO JOAaBAaTH MOIYJIh
JI0 TUX TIip, TIOKU PE3yNbTaTOM JiJICHHsS He Oyze 1iie yucio. MaTeMaTHyHO 1€ 3aIUCYEThCS
TaK:

no =n+1 by=(n+1)/a;

n=2-n+1% b =(2-n+1)/a;
n=>0+1)-n+% b=(i+1)-n+1)/a;b ez
B Tabmuui 1 HaBeleHO NpPUKIAA 3aCTOCYBAHHS AITOPUTMY IONIYKY OOEPHEHOIO

eJIeMEeHTa Ha OCHOBI JTOTaBaHHS MOIYJIS.

Ta6muns 1. Ionryk o6epHeHoro enemernTa 41 mod 157 Ha 0CHOBI T01aBaHHS MOTYIIS

[ 0 1 2 3 4 5
ni 158 315 472 629 786 943
bi 3,85... 7,68... 11,51... 15,34... 19,17... 23
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Orxe, 41'mod 157=23. Pesymbrar oTpuMaHuii 6e3 BHKOPUCTAHHS TPOMI3IKHX
oTeparliii JiICHHS 3 OCTa4el0 Ta MHOKEHHSL.
JUnist 3SMEHIIIeHHS YHCe, sIKi BUKOPUCTOBYIOTCS B AaHIN MPOLEAYpl, MOXKHA J10/1aBaTh
HE MOJYJb, a 3QJHIIOK Noo=N MOd & 10 TUX mip, MOKH 3aJHIIOK BiJ IUICHHS OTPUMAHOIO
pe3ysbTaTy Ha 4uciio a He Oyae popiBHioBaTH (. MaTreMaTHUHUM 3alUC JaHOTO AJITOPUTMY
MaTUMe TaKWi BUTIISL
bo1 = (g +1)mod a;

by; = (boy + oo )mod a;
byy = (b + Ngo)mod &;

b1 = (bi_l 1 +' ;1.(;0 )mod a=0.

modn=(i+1)n/a.

B Tabnumi 2 HaBeleHO MPHKIAA 3aCTOCYBAaHHsS AITOPUTMY IOIIYKY OOEPHEHOIrO
€JIEMEHTa Ha OCHOBI JIOJIaBaHHS 3AJMIIKY 3 BpaxyBaHHsIM, 110 Noo=157 mod 41=34. Omxe,
41 'mod 157=(6-157+1)/41=23. KinbKicTh iTepalili JaHOrO aITOPUTMY TaKa * caMa, iK i B
HOIIEPEIHBLOMY, OJIHAK MaiiKe YCi oreparlii BAKOHYIOTBCS HaJl Habararo MEHIIUMH YHCIIAMH.

OO6epHeHul eneMeHT MIYKAEThes 3a popMyIoro b =a

Ta6mumsa 2. IMomyk obepHenoro enementa 417'mod 157 Ha ocHOBI momaBaHHS
3aJIMIIKY
i 0 1 2 3 4 5
bi1 35 28 21 14 7 0

Ha BinMiHy Bix posmmpeHoro airoputMmy EBKmiga, AaHi METOAM JO3BOJSIOTH
pO3MapaeIuTA TPOIEC IMONIYKY OOSPHEHOTO elleMeHTa Ha JeKiabka MOoTOKiB. I[lowarok
o0YHClieHb B KOXKHOMY TOTOIl Ui METOJIB JIOJaBaHHS MOJYJs Ta 3aJUIIKy BiAMNOBIIHO

BHU3HA4Ya€ThCcsa Tak: Ny = q@} +1Jn +1; N;= (([w} +ljn00 +1j moda, ne j -

z z

HOMEDp IOTOKY, Z - KUIbKICTh IOTOKIB. MakcuMalibHa KUIBKICTh iTepalliil B KO)KHOMY MOTOL
CTaHOBUTHME a/Z+1.

OTxe, 3ampornoHOBaHI MeTOAN €(PEeKTUBHO MOXHA BHUKOPHUCTOBYBATH JUIS TOIIYKY
00€pHEHOTO eJIEMEHTA 32 MOYJIEM.

Jlitepatypa

1. Bunorpanos W.M. OcuoBsl Teopun uncen / W.M.BunorpamoB. — Mocksa-Mxesck: HUIL]
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3.Kozaczko D. Vector Module Exponential in the Remaining Classes System / D.Kozaczko,
M.Kasianchuk, I.Yakymenko, S.lvasiev // Proceedings of the 2015 IEEE 8th International Conference on
Intelligent Data Acquisition and Advanced Computing Systems: Technology and Applications (IDAACS-2015).
- Warsaw, Poland. - V.1, September — 2015. - P.161-163.
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MaTreMaTu4Hi MeToau B MozemoBanHi. — 2015. — T.5, Ne4. — C. 376-382.

5.Rajba T. Research of Time Characteristics of Search Methods of Inverse Element by the Module / T.
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JILA.I'ymeHI0K
TepHOMINBCHKHIA HAITIOHATILHUIN TeXHIYHHUIA yHiIBepcuTeT iMeHi IBana Ilymros, Ykpaina

POJIb TA IIPUHIIUII POBOTHU GPS-TEXHOJIOI'TH ITPU MOHITOPUHI'Y TA
BIACTEKEHI PYXY TPAHCIIOPTHHUX 3ACOBIB

L.A. Humeniuk
THE ROLE AND THE PRINCIPLE OF GPS-TECHNOLOGY WORK AT
MONITORING AND CONFORMITY OF THE VEHICLE TRANSPORT

Ha cydacnomy erami po3BuTky reoindopmaniiini Ta GPS-TexHonorii HamawTh
MOYJIMBICTh 3a0€3MEYUTH BCIX YYaCHHUKIB JOPOKHBOTO pyXy Ta BCi cdepu KepyBaHHS
JIOPOXKHbO-TPAHCIIOPTHUMU CHUCTEMaMHM HeoOXiIHUMHM JaHuMU. lle 3abe3neuyeThcst 3a
pPaxyHOK CIEI[iaIbHO PO3POOJICHUX 3aCTOCYHKIB Ta HAJa€ MOXIIMBICTh KOHTPOJIIOBATH B
peasbHOMY 4Yaci pyXx TPaHCHOPTHOIO 3aco0y, BUTpATH MaJMBa, €KCIUIyaTalii JOAATKOBUX
IPUCTPOIB Ta KEPOBAHUX MapaMETPiB.

GPS-HaBiramisi TpaHCIIOPTHUX 3aCO0IB 3MIMCHIOETHCS 3a JOTOMOIOK) CICIiaTbHUX
HaBITalifHUX KOMIUIEKCIB, SIKi KOMIUIEKTYIOTbCS HACTYyTHUMH KommoHeHTamu: GPS-
npuiimMad, 6oproBuii komm’rorep 3 'IC s muaHyBaHHS MapuipyTy Ta iHpOpMaLiiHOTO
CYIPOBOTY BOJisl; MOOLITBHI 3aCO0M 3B’S3KY JUIS ITepeIadi TaHuX.

Cucrema HaBiraiii J03BOJII€E HaJlaBaTH HaBIralidiHy JOMOMOTY KOPHUCTYBayeBi
MoOinpHOTO TpucTporo. Cucrema orpumye curHanu GPS-moszumitii, siki 0OpoOsitoThes ISt
BU3HAYEHHS KOOPJHMHAT LIMPOTH Ta JOBrOTH NMOTOYHOI MO3MLII Ta HampsMKy pyxy. basza
JAaHUX BKJIIOYAIOTh B cebe Oe3niy KaTeropiHWX HampsMKIB Ta BIANOBIIHI KOOPAMHATU
NpPU3HAYEHHs, II0 CTOCYIOThCS Miclb MNpu3HaueHHs. ba3a pmaHux 30epiraetbcs Ha
iHTepdeicHIi KapTi mam'saTi Ta MICTUTh KaTeropii MEHIO Ta Migkareropii Juis kiacugikaiii
aZpec Ta JIOJAaTKOBOI TEKCTOBOiI iH(opmallii, MO0 CTOCYeTbCsS LUTLOBUX Micllb. EneMeHTH
yIpaBJIiHHSA J03BOJISIOTH KOPUCTYBAUEB1 31MCHIOBATH MOCIAOBHICTD il Y MEHIO KaTeropii 1
HanpsIMKIB Ta BHUOpaTH MOTPIOHMH MYHKT npu3HaueHHs. [Ipolecop NOpPiBHIOE MOTOYHI
KOOpJAWHATH 3 KOOpIWHATAMH IIOJIOKEHHS BHOpPAHOTO MICIsl NMPHU3HAYCHHS Ta BH3HAYa€
BIJICTaHb Ta NPSAMUN HANPSAMOK BiJl MOTOYHOI MO3UII A0 BUOPAHOIO MYyHKTY NMPU3HAYEHHS.
Ha nucnnei BimoOpakaeTbCs BIACTaHb Ta I1HAMKATOpP HANPSMKIB IOKa3y HampsMy BiJ
NOTOYHOI MOo3MLii 70 BUOpPAHOTO MYHKTY Npu3HaueHHS. B oxHoMy BapiaHTi HaBiraumiiHa
cucreMa Moke OyTH IHTErpoBaHa 3 ayJio PO3BAXAJIBHOIO CHCTEMOIO Ta MaTH 3arajbHHUN
JHCIIIeH ta kopryc.[1-3]

CucteMr MOHITOPUHTY Ta BIJCTEKEHHS PyXy TPaHCIOPTHUX 3aco0iB HAAAIOTh
06araTo MOXKJIMBOCTEH JUIsl YIpPaBIiHHSA TPAHCIIOPTHUMHU cucTeMaMu. JlaHi, 310paHi 3 Takux
CHCTEM, TaKOX MarOTh MOTEHIIia] A7 OUTBII MOBHOTO PO3YMIHHS MOBEIIHKHA YUYAaCHHUKIB PYXY
Ta HACIHIIKIB Takoi TMOBEMIHKM SK HA TPAHCIOPTHINA CHCTEMI, TaK 1 30BHINIHIX BIUIMBIB,

30KpEMa, TAKUX SIK BUKUOU 3a6py,[IHIOIOtﬂ/IX PCYOBHH.
Jlitepatypa
1. Kapmincekuit O. 0. T'eoindopmaniiine 3abe3neueHHs Hapiranii HaseMHoro Tpancropty / O.
10. Kapmnincekuii, A. A. Jlsmenko, O. II. JIpo3xicekuii // TenexomyHikamisi, 38’130k 1 Hasiramis / O. 1O.
Kapnincekuit, A. A. JIssmenko, O. I1. Apo3niBcekuii. — Kuis, 2007. — C. 43-57.
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XHAMI, 2010. - 313 c.
3. Harley J. Miller, Shih Lung Shaw. Geographic information systems for transportation:

principles and applications. — USA, NY, Oxford University Press, Inc. — 2001. — 460 p.
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OPTAHI3AIIA CTPYKTYPH CUCTEMHU «PO3YMHUM JIM» HA BA3I
MOBIJIBHOI'O TIPUCTPOIO

I.Yu. Dediv, Ph.D., M.P. Myskiv, A.L. Florchuk
ORGANIZATION THE STRUCTURE OF "SMART HOUSE" SYSTEM, BASED ON
THE MOBILE DEVICE

Skmo posrgaatd Oynb sIKy aJMIHICTPAaTHUBHY CHOPYLY UM SKUTJIOBHHA OYAMHOK SIK
CKJIQJHY (3 TOYKH 30py (YHKI[IOHYBaHHS) MaKpOCHCTEMY, TO 1i MOXKHA TOJATH K CYKYITHICTh
HE3JICKHUX TMIICUCTEM, KOHTPOJIb POOOTH SKUX B mpoleci (DyHKIIOHYBaHHS Ii€l cropyau
BUMarae 3HaYHMX JIFOJICBKHX PECypciB Ta 3arpar dacy. Takumu MiJICHCTEMaMH MOXYTh OyTH
CHCTEMH ONAJEHHs, TIa30-, BOAONOCTaYaHHs, EJIEKTPOIIOCTAYaHHS, OCBITJIEHHS, KOHTPOIIO
JOCTYITy, CUTHaNi3amii Tomo. TakoX, BaXKO 3a0€3MeYnTH ONTUMAIbHUI aJITOPHUTM KOHTPOJIIO
poOOTH TaKMX MiJCUCTEM 3 BUKOPHCTaHHSAM JIMIIE OOCIYTrOBYIHOUOIO MEPCOHATY, OCKUIBKH L€
BUMarae BpaxXyBaHHS B3a€MOIIOB’S3aHOCTI Pe3yNbTaTiB POOOTH OKPEMHX MiJACHCTEM, aHATi3y i
HOTOYHOI 3MIHM PEKUMIB IXHBOI poboTu. [Ipu 11bOMY, aKTyaJbHOIO CTa€ 3aJaya aBTOMAaTHU3aLlii
NpoIeCy KEpyBaHHS pPOOOTOO 3rajaHuX IMiJACHCTEM 3 BHUKOPUCTAHHSIM aBTOHOMHOTO
€JIEKTPOHHOTO MPUCTPOIO, SIKMH J1aBaB O MOXIIMBICTh OIOCEPEIKOBAHOIO 300pY, HAKOIMMYEHHS
Ta OIpALIOBAHHS JAHHUX 1010 pPOOOTH KOXKHOI IMIJACUCTEMH 1 Ha OCHOBI PE3YJIbTaTiB TaKOTo
OIPAIfOBaHHA MPOBOAMB OW BHUOIP ONTUMAIBHOTO aNroput™My (YHKI[IOHYBaHHS BCi€l
MaKpOCHUCTEMH JKUTJIOBOTO OynuHKY. Takuil paaloOTeXHIYHHM MpUCTpIl € UEHTPaTbHUM
eleMEeHTOM cHucTeMu «PO3yMHHMH J1iM» OCHOBHMM 3aBJIaHHSIM $KOTO € KOHTPOJIb POOOTH
3ra/IaHuX MIACUCTEM 1 BXKHUTTS 3aXO0/IIB Y pa3l BUXOY X 3 JIafy.

CydJacHi CUCTEMM «pPO3YMHHUH JiM», 10 € MPUCYTHI Ha PUHKY, PpEaTi3yroThCs 13
BUKOPHCTaHHSM IPOBIIHUKOBUX Ta OE3MPOBIIHUX MEPEX PI3HOT CKIATHOCTI 3aJISKHO Bl TUIIIB
Ta KUIBKOCTI BHUKOHYBaHMX (yHKIIH. [Ipy 1bOMYy BHKOPHCTOBYETHCS OOJNaJHAHHS, IO
(GyHKIIOHYe Ha OCHOBI TexHojori 1-Wire (aBoHampaBieHa MIMHA 3B'SI3KY JJIsI NPUCTPOIB 3
HU3KOIIBHIKICHOIO TIEpeaueto TaHUX, B sIKiM JaHi MepeqaroThes 10 JiHii )KUBIEHHS; po3pobieHa
koproparriero Dallas Semiconductor), Ethernet (cimMeiicTBO TeXHOJIOTIH MaKeTHOI Mepeiavi JaHuX
JUISL KOMIT'FOTEPHUX MEPEeX; BU3HAYAIOTh APOTSIHI 3'€/JHAHHS 1 €IeKTPUYHI CUTHAIN Ha (PI3UYHOMY
piBHI, (opMaT Kaapy Ta TPOTOKOIM YOPABIiHHA JOCTYNOM 10 cepenoBuiia), X-10
(MDKHApOIHUM  BIIKPUTUII TMPOMHUCIOBUI  CTaHAApT, IO 3aCTOCOBYETHCS U  3B'A3KY
€JIEKTPOHHUX NPHUCTPOIB B CHCTEMaX JOMAIIHbOI aBTOMAaTH3allii; BU3HAYAE METOJH 1 MPOTOKOJ
nepesiadyl CUrHAJIB YIPaBIIHHSA ENEeKTPOHHUMU MOIYJSAMH, A0 SIKMX MIJKJII0YeHI MOOYTOBI
OpUIaaH, 3 BUKOPUCTAHHSAM 3BHYAWHOI MEpEXKi eNEKTPOXKUBIICHHS a00 0€3ApOTOBHX KaHANIB),
IHTEpPHET-TEXHOOT1i Tolo. HemomkoM Takux CHCTEM € MpUB’S3aHICTH 10 MEpexi mepenayl
JaHuX (Mepesxi TeraeOHHUX JIiHIA abo JIiHIT eNeKTPOXKUBICHHS B MeKax OyIMHKY) abo micis (y
BUIIAJIKYy 3aCTOCYBaHHS CUCTEM, 1110 MiATPUMYIOTh IHTEPHET-TEXHOJIOTIT — IOCTYI A0 IHTEPHETY).
[lpn 1poMy, NEHTpaJbHUM OpPraHOM CHCTEMH € CTalllOHapHUIl a00 NepeHOCHUH ITyJIbT
KepyBaHHS. Take TEXHIYHE DINIEHHS € OJHOYACHO HEIOJIKOM, OCKUIbKM BHMAarae MocCTIHHOTO
JOCTYIly JI0 TyJibTa KepyBaHHS. IlepCHeKTMBHUM € pPO3pOOJICHHS MOIYNS KepyBaHHS
MiACUCTEMaMU KOMITIEKCY «PO3YMHHUH JiM» 13 BUKOPHCTAHHSIM MEPEK MOOUILHOTO 3B’SI3KY, a B
SKOCTI TyJIbTa KEPYBaHHS IIMMH MiJICUCTEMaMH — MOOUTBHOTO MPUCTPOIO, HA SKUH BCTAHOBIICHO
JOJIATOK, SIKMK JI03BOJIIB OWM TPOBOJAMTH MOHITOPUMHT Ta KEPyBaHHS POOOTOIO MiJICUCTEM
KOMIUIEKCY «PO3YMHHM iM».
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OIIHIOBAHHSA MTAPAMETPIB BUITPOMIHIOBAYIB X-ITPOMEHEBUX
JIATHOCTHUYHHUX AITAPATIB

L.Ye.Dediv Ph.D., Assoc. Prof., M.P. Roev
EVALUATION OF PARAMETERS OF X-RAYS DIAGNOSTIC APPARATUS

Jlnist OTpMaHHSI BUCOKOSIKICHOI JTIarHOCTUKU MPU MIHIMAJIbHIN 1031 OMPOMiIHIOBaHHS
namieHTa, HeoOXiIHO 3a0e3MeuuTH 3aJaHi YMOBH Ui X-TIPOMEHEBOTO JIOCIIKCHHS. Y
NepeTiK OCHOBHHMX TapaMeTpiB PEHTIeHIBCHKUX BUIIPOMIHIOBAUiB, IO TEPEBIPAIOTHCSA MPH
BUIMIPOOYBAaHHI HOBUX, BIIPEMOHTOBAHHUX 1 MOJEPHI30BaHUX X-IIPOMEHEBUX M1arHOCTUYHHX
anapartiB (XIIA), a TakoX TpW HPOBEACHHI MEPIOJUYHOTO KOHTPOJIO TAaKUX Aaraparis,
BXOJATh CyMapHa (uibTpalis mydyka X-BUIIPOMIHIOBAHHS, TOUHICTh BUKOHAHHS YCTAHOBOK
AQHOJHOI HANpPYTHW 1 BEMMYMHA APy MOJOBHHHOTO ociabieHHs. HeoOXimHICTh KOHTPOIIO
[epepaxoBaHUX MapaMeTpiB MOSACHIOETbCS iX BIUIMBOM HE TUIBKM Ha IHTErpajibHY
IHTCeHCUBHICTh X-BHIIPOMIHIOBAaHHSI, 1[0 T€HEPYETHCS, aje 1 Ha MOTro CHEeKTPaIbHUN CKIal i
IPOHMKAIOUy 3AaTHICTh. TOMY Il ImapaMeTpy BU3HAYaIOTh JIO3UMETPUYHI XapaKTePUCTUKU
BUIIPOMIHIOBaHHS, SIKi BIUTMBAIOTH SIK HA BEJIMYMHY J03U ONMPOMIHIOBAaHHS MAIi€HTA, TaK 1 HA
SKICTb OTPUMYBAHOI'0 300paXKEHHS.

B nikyBanpHO-pOoGITaKTUUHUX 3aKianax Juis KOHTpoito mapamerpiB  XITJTA
3aCTOCOBYIOThCS  pafdiamiiiHi  Mmeroau. PinmbTpamito X-MPOMEHEBOrO  BUIIPOMIHIOBaYa
PEKOMEHAYETHCSI BUMIPIOBAaTH LUISIXOM MiJ00pPY TOBIIMHU IIapy OIOPHOrO MaTepiany,
NOTPIOHOT AJI1 OTPUMAHHS TAKOTO K MIapy MOJOBUHHOTO OCIAa0JIeHHS, 10 1 IS KOMITO3HIIi{
MaTepiajiB, BUKOPHUCTAaHUX B KOHCTPYKIii X-MpOMEHEBOro BuUIpoMiHIoBaua. lleir meTon
XapaKTepU3Y€EThCSI HEBUCOKOIO TOUHICTIO 3BA)KAIOUM Ha MOXKJIMBE BIIXWIIEHHS NapaMeTpiB
3pa3KiB MarepiajliB Bl 3Hau€Hb BIJNOBIAHUX NapaMEeTpPiB TMOMVIMHAIOYUX CEpPEIOBHUII
JIOCIIJKYBAaHOTO X-IIPOMEHEBOI0 BHMIIPOMiHIOBada. AHOJHA HAmpyra TakoX MoOke OyTu
BUMIpSiHA pajialliiHUMH METOJaMHU, IPOTE pe3yibTaTH TAaKUX BHUMIPIOBAaHb 3aJ€KaTh BIJ
BEIMYMHM cyMmapHoOi ¢inbTpanii BumpomiHioBanHd. Illap monoBuHHOrO ocnalieHHs
BHUMIPIOIOTH a00 METOJIOM MiA00py TOBIIMHM (PUIBTPY, 110 Ocaadiaoe X-BUIIPOMIHIOBaHHS B
nBa pa3u, ab0 MeTofamMH TOpPIBHSHHS MOYOPHIHb MUISSHKA PEHTTeHIBCHKOI IUTIBKH, IO
EKCIIOHYEThCSI 4Yepe3 BHUMIPIOBAUIBHUN KIWH, 1 JUISHKH, IO OTpUMaja IOJOBUHHY
eKcro3uiio. Bu3HaueHHs mIapy NOJOBHUHHOIO OCHA0JE€HHS METOJOM Mig00py TOBIIUHU
GinbTpY € AOCTaTHBO TPYJAOMICTKAM MPOIECOM, a pe3yJdbTaTh BHMIPIOBaHb METOAaMHU
MOPIBHSIHHS 3aJI€XKAaTh B/l TOUHOCT] YCTAHOBKH aHOAHOI HAIIPYTH.

OTxe, po3poOka HOBOI Mo (iKallii paaialiifHOro MeToy JUIsi BAMIpIOBaHHS 3HaUY€Hb
cyMapHoi ¢uIbTpalii, aHOJHOI HANPYTH 1 HIapy MOJOBUHHOIO OCJIA0JIEHHS, 3aCHOBAHOIO Ha
NEPEeTBOPEHHI CIEKTPY PEHTI€HIBCHKOT'O BUIPOMIHIOBAHHS € aKTyaJIbHUM 3aBJJaHHSM.

Jlireparypa

1. OcHoBbl pentreHoguarsoctuueckoil texuuku. / Ilox pen. H.H. bnunoa. — M.:
Memumuaa, 2002. — 392 c.
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TepHOMINBCHKHIA HAITIOHATILHUIN TeXHIYHHUIA yHiIBepcuTeT iMeHi IBana Ilymros, Ykpaina

METO/I OITPAIIIOBAHHS TOJIOCOBUX CUTHAJIIB JIISI 3AJTAUL
IIEHTUPIKALIIi OCOBH

L.Ye. Dediv Ph.D., Assoc. Prof., VV.l. Senkiv
THE METHOD OF VOICE SIGNALS PROCESSING FOR THE TASK OF
PERSONAL IDENTIFICATION

Jna 3amaui  igeHTHdikamii ocodu  ChOTOJHI  3aCTOCOBYETHCA  CYKYITHICTh
ABTOMATH30BaHUX METOMIB 1 3ac00iB, IO TPYHTYIOTHCS Ha OI[IHIOBaHHI ii (i3ionorivHuX abo
MOBEIIHKOBHUX XapaKTepUCTHK. Taki MeToau 00’ €IHYIOThCS CHUIBHUM TEPMiHOM — OiOMETpis.
biomeTpruuna igeHTH]IKAIS € 3ac000M MIATBEPHKCHHS 0COOM, MOXKIUBOCTI JIOCTYIY IIi€l
0co0M 110 3axWIleHuX 0a3 JaHuX, OKpeMHX MNpumimieHb Tomo. [lpu 1pomy, BCi MeTOaU
OioMeTpu4HOI iIeHTUdIKAIIT MOKHA PO3IUIMTH Ha CTaTUYHY 1 AMHaMivHy. J{o mepmioi rpynu
HaJeXKaTh METOAM iAeHTU(IKaIl]l 3a BIAOMTKOM Maiblisl, GOPMOIO OJIOHI, PO3TAIIyBaHHSIM
BEH Ha TWJIBHIM CTOPOHI JIOJIOHI, CITKIBKOIO OKa, PaiIyKHOK OOOJOHKOI OKa, (OpPMOI0
00nuy4usi, TepMOrpaMor0 ocobu Tomo. Meroau AMHAMIYHOI 1eHTH(IKAIT IPYHTYIOThCS Ha
MOBEIIHKOBIH (AMHAMIYHIN) XapaKTEPUCTHII JIOAWHU, 30KpeMa ieHTU(IKaIlis TPOBOIUTHCS
3a pyKOIMCHHUM MOYEPKOM, KJIaBiaTypHUM MOYEPKOM, FOJI0COM, pyxoM T'y0 Tomro. Haitbinbin
MOLIMPEHUM ChOTOJHI 1 MEPCIEKTUBHUM B IUIaHI TEXHIYHOI PO3POOKM € METOJ TOJ0COBOL
imenTudikaii. OIHaK TOYHICTH IIHOTO METOJY B 3HAHIN Mipi 3aJIeXKUTh BiJl METOAIB BiAOOpY
Ta OIpallOBaHHS TOJIOCOBUX CHUTHAJNIIB, CTENEHI BpaxXyBaHHS BIUIMBY 3OBHIIIHIX Ta
BHYTpPIIHIX (paKTOpiB, IO CIPUYUHIOIOTH 3pPOCTaHHS CKJIAQJOBMX 3aBaJl B CTPYKTYpi
rOJIOCOBUX CHUTHaNIB, MOSBHM apTe(akTiB Tomo. BaximuBoioo mpu NIbOMYy € 3ajaada
OOIPYHTYBaHHsSI METOJly OIpAalfOBaHHs I'OJOCOBHMX CHUTHAJIB Ta BHUIUICHHS 1H(QOPMATUBHUX
O3HAaK, OILIHKM SKUX HOCWIM O IHOUBIAYaJbHUN XapakTep Ta JaBald O MOKIIMBICTh
IpOBEEHHS 11eHTH]iKaIll 0COOH.

Binomumu € cnocobu nodynoBu Kony ineHTU(IKalil 32 rojJocoM. Sk mpaBuio, 1e
pi3H1 MO€HAHHS YaCTOTHUX 1 CTATUCTUYHUX XapaKTePUCTUK rojocy. [Ipu npomy, ronocosuit
CUTHAJI PO3TIIATAETHCS K CTAlliOHAPHUIA BHUIIQJAKOBHUN TPOIIEC i3 HACTYITHUM 3aCTOCYBAHHSIM
METO/IIB CIEKTPAIbHO-KOPEISALiiHOr0 aHammizy. OHaKk Take MoJIaHHs TOJIOCOBUX CUTHAJIIB HE
IpUJaTHE JJIsl ONMUCY KOJIMBHOI CTPYKTYPH TOJIOCOBUX CHUTHANIB, L0 € Pe3yabTaToM poOOTH
TOJIOCOBHX CKJIQIOK 1 TPOSIBISIETECS B HAsBHOCTI OCHOBHOTO TOHY — XapaKTepHOI
MOBTOPIOBAHOCTI, 1110 MOXKe OYTH BUKOpHCTaHa JUIsl 3a/1aui ifeHTudikamii ocoon. Buznauenus
OCHOBHOTO TOHY TOJIOCOBOTO CHUTHAJy 3aJIMIIAETHCS AKTYaJIbHOIO 3aauei0 TPOTATOM
ocranHix 70 pokiB. IlommupeHHMH MeTOJaMM OLIHIOBAaHHS OCHOBHOI'O TOHY € TMIKOBHI,
KeTCcTpanbHul, QiabTpoBUid MeTox Tomo. OjHak 3a3HAYeHHUM MeETOoJaM IpUTaMaHHI
HEJONIKM, TIOB’s3aHI 13 HHU3BKOIO PO3JAUIBRHOI 3JAaTHICTIO (L0 MOXE MPHU3BECTH O
MIOMHUJIKOBOTO JTIO3BOJTY JAOCTYIY), YyTJIMBICTIO, 3aTPAYeHUM Ha OTIPAIFOBAHHS YaCOM.

OTxe, OOTpyHTYBaHHS METOAY OIpAlIOBaHHA TOJOCOBMX CHTHANIB JUIs 3ajadi
inenTudikaiii ocobu, aarOpuUTM SKOTO MOXKHA Oynio O peamizyBaTh y BUIJISIII CKJIAJ0BOTO

CJICMCHTA IIPOTrpaMHOT0 3a0€e3IeueHH 6iOMCTpI/I‘-IHI/IX CUCTCM, € AKTYAJIbHOIO 3a/1a4C1O.
Jlitepatypa
1. 3axapoB B.II. biomerpuuni texHonorii B XXI| cTonmiTTi Ta iX BUKOpUCTaHHS MPAaBOOXOPOHHUMH
opranami : nocioxuk / B.I1. 3axapos, B.I. Pynenixo. — JIsBiB : JItBAAIYBC, 2015. — 491 c.
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METO/I ABTEHTU®IKAIII KOPUCTYBAUYIB 3A IAPAMETPAMHA
roJ1oOCOBUX CUI'HAJIIB

1.Yu. Dediv Ph.D., M.M. Kuzyk
THE METHOD OF USERS AUTHENTICATION BY THE PARAMETERS OF
VOICE SIGNALS

Jlna peamizanii MOXKJIMBOCTI OOMEXEHHS a00 KOHTPOIO AOCTYIy 10 IHTEpHET-0a3
JAaHUX, OKPEMHUX IPOTPAMHHUX MPOAYKTIB UM TEXHOJOTIYHUX, O(iCHUX MPHUMILICHb TOIIO
ChOT'OJIHI 3aCTOCOBYIOTBCS CHUCTEMM 3aXHCTy, $KI IepealdadaroTh HasBHICTb IPOLIECIB
ineHTudikamnii, aBTeHTU(iKanii Ta HacTynmHOI aBTopm3auii kopuctyBadiB. [Ipu 1mpomy, mifg
1IeHTH(IKALIEI0 PO3YMIEThCS MpoIeypa pO3Mi3HABAHHS KOPUCTyBaua B CHCTEMi, SK
NpaBUJIO, 3a JIOTIOMOTOI0 Halepes] BU3HAYEHOro imeHTHdikaTopa abo iHmOi ampiopHOi
iHdopmalii mMpo HBHOrO, KA CHPUUMAETHCS CHCTEMOIO; MiJl aBTEHTU(IKALIEI0 PO3YMIIOTh
IpOIEeTypy BCTAHOBJICHHS HAJISKHOCTI KOPUCTYBadeBi iHpopMarii B cCUCTeMi Mpea'sBICHOTO
HUM ieHTUdIKaTOpa; MiA aBTOPHU3AIIEI0 PO3YMIIOTh KEpyBaHHS pIBHSAMU Ta 3aco0amu
JOCTYIy A0 TEBHOro 3axmieHoro pecypcy [1]. Omnak, imeHTH}IKalis Ta aBTOPHU3AIlis
MOXYTh /1aBaTH IIOMWJIKOBO BIpHUI pe3yabTaT AOCTYIY Yy BUNAJKy BBEJCHH 11eHTU(]iKaTopa
TpeTiMu ocobamu. 111 yHEMOXKIIMBIEHHS IIbOTO 3aCTOCOBYETHCS MpoLeypa aBTeHTU(IKaIIi
KOpHCTYBaya 3a MEBHUMHU HOTO 1HAUBIAYaTbHIMH O3HaKaMH. BiMOBIIHO, BAXKITUBUM € BUOID
SK TAaKUX 1HIUBITyaIbHUX O3HAK Tak 1 caMOl MpOoIeypy aBTeHTU(IKAIII].

[TommpenHss  cpboronHi HaOyBa€  BHMKOPHMCTaHHS  TEXHOJOTiH  GioMeTpu4HOl
aBTeHTH(IKalli KOpUCTyBaya, 10 3aCHOBAHA HAa YHIKAJIBHOCTI MEBHUX AHTPONOMETPUUYHHX
XapaKTepUCTHK JIFOAMHY, Ta 3a0e3neuye O1bIl e(eKTUBHUM 3aXUCT JTOCTYIY HIXK Yy BUIMAAKY
BUKOpHCTaHHs PiN-KOMiB, MapoiiiB TOWmO. 3 I[i€I0 METOK HAaWYacTillle BUKOPHCTOBYIOTHCS
napaMeTpu ToJIoCy, BI3€pYHOK paily’)kHOi OOOJIOHKM OKa 1 KapTa CITKIBKM OKa, PHCH
o0nuyus, Gopma [0JI0HI, BIAIOMTKM mHanbliB, (Gopma 1 cnocid ocodbucroro miamucy. [lpu
[bOMY, HallMEHIIl YyTJIMBUMHM IO BIUIMBIB HEraTUBHUX (AKTOPIB, II0 MOXKYTh CIIPUUYUHHUTU
MOSIBY TOMHUJIKOBOTO Pe3yJbTaTy (30BHIIIHE OCBITJICHHS, TEeMIlepaTypa Ta THCK TOBITpS,
MOIIKO/DKCHHS TOBEPXHI MalblliB, €MOI[IWHUI CTaH), Ta HAWOUIBII MPOCTUMH B IUIAHI
TEXHIYHOT peaizailii BBaXKAIOThCS TEXHOJOT1T rojocoBoi aBTeHTHdiKalii. OqHaK, B Cy9acHUX
CHUCTEMax T0JIOCOBOI aBTEHTH(]IKallli BUKOHYETHCS PEECTpallisi BUMOBIEHOTO KOPUCTYBayeM
KOJ/IOBOTO clloBa 4u ¢pasu (i1eHTHdIKaTop) Ta MOPIBHIAHHSA HOTO 13 €TAIOHHUM, MONEPETHBO
3aHeCEeHUM B 0a3zy JaHMX CUCTEMH CUTHajIoM. [IopiBHSHHS BUKOHYETHCS 3a MOPGHOIOTTYHUMU
O3HaKaMM 000X CHUTHAJIB 1 MpPH CIIBMNAJAaHHI iX JOCTYN J03BOJIIETHCS Ta BBAXKAETHCS IO
KOpHCTYyBau IMPOWIIOB Mpoluenypy aBTeHTH(]ikamii. OgHak Takuil cnocid € 4YyTIHBUM J10
MIBUJIKOCTI Ta TEMIy BUMOBH, €MOLIIITHOTO CTaHy KOpPHCTyBaua TOUIO, IO YCKJIAJHIOE caMmy
npoueaypy aBTeHTH(IKaLii.

OTxe, BaXIMBUM € NHUTaHHSA OOIPDYHTYBaHHS METOJIB OIPALIOBaHHS T'OJOCOBHUX
CUTHAJIIB 3 METOI0 BUJUIEHHS 1HGOPMAaTUBHUX O3HAK, SIKI BioOpakyBaiu O 1HIUBITyaIbHI

0COOJIMBOCTI OKpEeMHUX OcCi0, Ta JaBaiy O MOXKIUBICTH 1X TOCTOBIpHOT aBTeHTH(]IKAIli].
Jlitepatypa
1. IlpaBuna 3a0e3neuyeHHs 3axucTy iH(opMmauii B iHGOpPMAIMHUX, TeIEKOMYHIKaliiHUX Ta
iHpopMaLiiHO-TeNeKOMYHIKAIIHHUX cucTeMax, 3aTBepkeri [locranoBoto KMY Ne 373 Bix 29 6epesns 2006.
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IMPOI'PAMHI PECYPCH GPS — HABIT'ATOPIB

A.S. Deneka
SOFTWARE RESOURCES OF GPS NAVIGATORS

GPS — HaBiratop cTaB HIIMPOKO BUKOPHCTOBYBATHCS B Cy4aCHOMY >KHUTTi. Beiaukoro
3PYYHICTIO € KOJIA 32 KOYKHHM KPOKOM aBTOMOOLJISI CTEKUTh CYITYTHHKOBI CHCTEMH CTEKEHHSI.

Hatuuk GPS B MOOUIBHUX MPHUCTPOSIX MOKHA BUKOPHUCTOBYBATH HE TUIBKH 3a
OpsSMUAM TIpU3HAYEHHSAM (Ui HaBiramii abo BU3HAYEHHS KOOPIWHAT), aje i B Psi iHIINX,
YacTO HEOUEBMIHUX Ha MEpIIUN MOTJIAl, 3aBAanb. /s ananizy nporpamuux npoaykrie GPS
— HaBiraropiB Oyno BuOpaHo 13 O0€3KOIITOBHHX MNPOTpamMHUX NpOayKTiB. IlopiBHSHHS
IPOrpaMHUX MPOJIYKTIB HABEACHO HIDKYE B TAOJIMIII.
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1. Navitel + + + + + + +/- 10
2.iGO + - + + - + +/- 8,7
3. OsmAnd - + - + + + + 8,7
4.7 Hopir + + - + + + +/- 8,7
5. HERE Maps + - + + - + + 8,7
6. Maps.Me + + - + + + + 8,3
7. Waze + + + + - + + 8,3
8. Sygic + - - + - + + 8,3
9. Offline maps & Navigation + - - + - + +/- 8,3
10. BE-ON-ROAD + + - + + + +/- 8,3
11. Google Maps + + + + + + + 8
12. PolarisNavigation GPS - + - + - + +- 8
13. Navmii GPS (Navfree) + - + + + + +/- 8

[licns anamizy 1 mopiBHsAHHA Oylno BHOpaHO I'ATh HaMKpalmux MOpOrpaMHUX
npoaykTiB GPS — HasiraTopis:
1. Navitel peiitunrosuii 6ai 10.
2. 1GO peiitunrosuii 6an 8,7.
3. OsmAnNd peiiTunroswuii 6ai 8,7.
4.7 [opir pedtuHroBwuii 6an 8,7.
5. HERE Maps peittunrosuii 6an 8,7.
[Mporpamuuii pecypcu Navitel peiitunroBuit Ganm 10 BHIBHBCS HaHKPHUIIAM
BapiaHTOM.
Jlitreparypa
1. GPS [Enextponnuii pecypc]. — 2017. — Pexxum goctymy 10 pecypey:
https://apps.mob.org.ua/genre/gps/.
2. Bcee mo nmotpiGHO 3HaTH TIpo gpS-HaBirarito [Enektponnuii pecypc]. — 2107. —
Pexxum noctyny no pecypcy: https://mta.ua/stat/gps_navigatsia.
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O.B. [3opa
TepHomninbscbkuiit HaykoBo-nocninnuii EkcriepTHo-KpuMiHATICTHYHIA HEHTp, YKpaiHa

ITPABOBA ITPUPOJA KOMH’IpTEPHOi ITPOI'PAMMU SIK OB’€EKTA
IHHOBANIWMHUX BIJTHOCHUH

0.V. Dzyura
THE LEGAL NATURE OF THE COMPUTER PROGRAM AS AN OBJECT OF
INNOVATION RELATIONS

B indopmariitHoMy CycCHiNBCTBI TOJOBHMM I1HCTPYMEHTOM VY MiSUTBHOCTI IIUPOKOTO KOJIa
CHemianicTiB po3yMOBOI Mpalli € KOMI I0TEPH, a TOJOBHUM €JIEMEHTOM Y MpOIIeci YCHIIIHOI criBOpani
JIONUHM 1 KOMI'IOTEpa € TNporpamMHe 3a0e3MeYeHHs, SKE J03BOJISIE ONEPAaTUBHO 0OPOOJIATH
iHdQopMmariito Ta OOMiIHIOBaTHUCS HE. 3a YMOB aKTHBHOI KOMIT IOTepu3allii Ta iHpopmarm3amii
CYCHIBCTBA PO3BUTOK KOMIT IOTEpPHUX TEXHOJIOTiIH Ta MporpaMHOro 3abesmnedeHHs, Oe3yMOBHO,
MOBHHEH OYyTH OJHMM 3 OCHOBHHMX HAmpsMKiB 1HHOBaLiWHOI HisuibHOCTI. TOMy TeMa BH3HaHHS
IPaBOBOi NPUPOAM KOMITIOTEPHHMX MpOrpaM Ta BHSBJICHHS KPHUTEPIiiB, 32 SKUMH LI HPOrpaMu
BIJHOCSITBCS caMme 1O 00’€KTiB aBTOPCHKOI'O IpaBa, CTaja aKTyaJbHOI Ul TaKMX BYEHHX, 5K: A. L
Aonymnin, 0. €. AramanoBa, B. 1. bepe3anceka, €. I1. 'apuiios, A. b. ['ens0, B. C. Imutpuius, B.
L. Kyxkos, 1. E. Mamioda, 1O. L. ITnotrikos, 1. C. ITonos, M. 1. Sluenko Ta inmmx. [lutanus 3axucty
00’€KTIB aBTOPCHKOTO TMpaBa IPYHTOBHO OMpaikoBaHi B ropuamuHiii Haymi. Illo & crocyerbcs
JOCHTIDKEHb B paMKax BH3HAYCHHS IPABOBOI MPHUPOJAM KOMIT IOTEPHUX NpPOrpaM i BUHUKHEHHS
aBTOPCHKHX MpaB Ha HUX, IX MepellaHHs, BOHHM € He jpoctatHimu. Lle moB’s3aHo, 3 omHOrO OOKY, 3
BiJTHOCHOIO HOBH3HOIO CaMOro 00’€KTa, a 3 Ipyroro, 3 TUM, 1[0 HOPMOTBOPYA JiSUTbHICTh 1 TEOPETHYHI
JOCTIJDKEHHS HE BCTUTAIOTh 32 IIBUIKMM BUHUKHEHHSM Ta PO3BUTKOM MPHHITUIIOBO HOBHX BiJIHOCHH.
Ha naymkxy 1O. €. AramaHoBOi, BHMOramMu JO pe3yJbTaTiB IHTEIEKTyalbHOI BIIACHOCTI, SKi
BiJINIOBIIAlOTh BJIACTUBOCTSM 1HHOBAIlil, Ha ii TMOTMSAA, € a) HAsABHICTP HOBH3HH, 0) CYTTEBE
MiBUIIEHHS SKICHUX XapaKTEpPHCTUK TOBapy; B) MPOMHUCIOBA MPHIATHICTB, T) EKOHOMidHA
JOLTBHICTD pealtizalii iHHOBaiif; 1) ¢opMaibHa BH3HAYEHICTh Ta JOKyMEHTalbHa O(QOPMIICHICTH
pe3ynbTaTiB JOCHTIHDKeHh UM IHHOBAI[iHHMX OO0 €KTIB; J) HASBHICTh y CKJIAJl iHHOBaIlid 00’€KTIB
IHTENIeKTYaJIbHOI BJIACHOCTI, BHKJIIOYHI IpaBa Ha sIKi MiATBEPDKYIOTHCS NPABOBCTAHOBIIOIOYHMHU
JoKyMeHTamH. Jo iHHOBAIliii BXOAATH 1 KOMIT'IOTEpHI MpOrpamH, sIKIIO iXHIH piBEHb BiMOBigae
KPUTEPIit0 HOBU3HU (JIOKAJIBHOI YM abCOJIOTHOT) 3 (hopMabHOIO (DiKCaIli€l0 CYyTHOCTI, a IPOMHCIIOBE
BIIPOBQ/DKCHHS MOXKE BHCTYIIATH TOJIOBHMM IPHU3HAYCHHSAM PpO3POOKH, MPUIOMY EKOHOMIYHO
BUIPABAAHUM 1 JOUIIBHUM. AJie BHKIIIOYHI IpaBa Ha KOMIT IOTEPHY NpOrpamy HE MOKHA BBaXKaTH
JIOCTAaTHLOIO MIPOIO 3aXHIIIEHUMH Y 3B’S3KY 3 BIIICYTHICTIO O0OB’SI3KOBOI JIep»aBHOT peecTpallii mpan
Ha Hel Ta NPAaBOOXOPOHHUX JIOKYMEHTIB, fKi BH3HAUalOTbCA Ta MiATPUMYIOTHCS JAEP’KaBOIO 3
MOJJIMBICTIO 3aCTOCYBaHHS 3aX0/liB AEP’KaBHOT'O PUMYCY 1010 MOPYIIHUKIB BUKJIIOUHUX NPaB, sIKi 3
HUX BUILTMBAIOTb.

VY 1poMy acrekTi BU3HAUEHHS CYTHOCTI KOMITFOTEPHHX IPOTpaM IIOCTA€ MUTAHHS I0J0
BiJTHECEHHS iX JI0 00’ €KTIiB aBTOPCHKOTO MpaBa 4 00’ €KTIB MPOMUCIOBOI BIacHOCTI. BinmoBigHo 110
MOJIOKEHb BepHCHhKOI KOHBEHINT MPO OXOpPOHY JITEpaTypHHX 1 XYAOXKHIX TBOPIB, J0 SIKOi YKpaiHa
npuenHanacs i 3 25 xoBtH 1995 p. crana ii uneHom, a Takox 3rigHO 3 1. 4 cr. 433 LuBinpHOTO
Kozaekcy Ykpainum Ta m. 5 cr. 15 3akoHy Ykpainm «l[Ipo aBTOpchke MmpaBo Ta CyMiXKHI IpaBa» —
KOMIT'IOTEpHI TMpOrpaMu OXOPOHSIIOTBCS sK JiTeparypHi TBopu. Xoua B CLIA, nanpukman, Ha
KOMIT'IOTEpHI MpOorpaMy BUJIAIOTh MATEHTH. YKpaiHa 06arato B YoMy yBiOpalsia y CBOE 3aKOHOJIABCTBO
HopMH TpaBa koiumHboro CPCP, ¢opManbHOIO MEpemKog0 Ha MUIAXY OXOPOHH KOMIT IOTEPHHX
IporpaM HOpMaMu NaTEHTHOTro mpasa cTayno Poz’sicaenns Ne 4 JlepkkoMiTeTy y cripaBax BUHAaxo[iB i
BimkputTiB Bim 13 mmcromama 1975 p. «lIpo Bu3HAHHS BHHAXOJaMH 00’ €KTIB OOYHCIIOBAIBHOL
TEXHIKH, SKI XapaKTepHU3YIOThCS MareMaTHdHUM 3a0esneueHHsM EOM»y, skuM mepembaganocs, 110
«HE TPUUMAIOThCS A0 PO3MIIALY 3asBKM Ha BHIA4y aBTOPCHKOrO CBIJOLTBA i MAaTEHTYy HA BHHAXig,
KO0 00 €KT, IO 3asBISETHCSA, IPEACTaBIIIE cO00I0 MaTeMaTWdHE pIMIeHHS 3a7advi, 30KpeMa,
anropuTtMu, nporpamy st EOMy. Hepo3moBciomkeHHsS HOpM MATEHTHOTO TpaBa Ha KOMIT IOTEPHI
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nporpamu (y tepminosorii 70—x pokiB — mporpamu Ayt EOM) i chOrofiHi MOTUBYETBCS THUM, IIO
MaTeHTHA OXOPOHA CTOCOBHO MPOTPAMHOI MPOMYKIlii Ma€ CBOI ICTOTHI CKIIQAHOCTI i Hemoumiku. [Iporec
NAaTEHTYBaHHA € TPUBAIMM 1 JOPOTUM, y TOH 4ac K KOPCTKUM KPHUTEPIsIM HNaTeHTOCIPOMOKHOCTI
MOJKE BIATIOBIIATH JIUILE HE3HAYHA YaCTHHA KOMIT I0TepHOl porpaMu[1]. 3rigHo i3 3aKOHOIABCTBOM
YkpaiHu KOMIT I0TE€pHaA Tporpama — Habip IHCTPYKIHA y BUTISAL CHiB, mudp, KOAIB, CXeM, CHMBOJIB
Yd B Oy/Jb-SIKOMY 1HIIOMY BHUTJISL, BUPKEHUX Y (OpMi, MPUAATHIN IS 3UUTYBAHHS KOMIT IOTEPOM,
AK1 IPUBOJATH HOTro B IO [ JOCATHEHHS MEBHOI MeTH abo pe3ynbTary. 3a MPaBOBHM PEKHMOM
KOMIT'IOTEpHI MPOTpaMu HaleXarTh 10 JiTepaTypHUX TBOPiB. [IpaBoBa 0XOpOHA MOIIMPIOETHCS Ha BCi
BUIM KOMII IOTEPHUX IMPOTrpaM, y TOMY YHCII Ha OIMEpaliifHi CHCTEMH 1 MPOrpaMHi KOMIUIEKCH, IO
MOXYTh OyTH BHUpakeHi Oyab- SKOIO MOBOK 1 B Oynmp-sKid (hopmi, BKIIOYAIOYA BHUXIAHHHA TEKCT i
00’ekTHUI KoA. Jlo 00’€KTiB aBTOPCHKOrO MpaBa HEe Hajlekath ifiel Ta IPUHIUIIH, SIKi JIeKaTb B OCHOBI
mporpam, iiei i mpuHImNH opranizamii iHTepdeiicy i aaropuTMy, MOBH TpOTpamMyBaHHS. [HITMMU
CJIOBaMHU aBTOPCHKHUM IPABOM 3aXHUIAETHCS TEKCT (KOJ) MporpamMu, a He (yHKIIi1, ki BOHa BUKOHYE,
OXOpOHsEThCS nuie Gopma BupaxeHHs. Lle o3Hauae, mo Npu 3axXUCTi KOMIT FOTEPHOI MPOTPaMu Mae
3HAYEHHS KOJA, a He iJed, KOHUEMIis, NPUHUUMNNA. ABTOPCHKHM TIPAaBOM OXOPOHSIIOTHCS K
OTIPWITFOTHEHI TPOTpaMy, TaK i HEONPWIIONHEHI. ABTOPCHKE MpPaBO TMOUIMPIOETHCS K Ha IIUTY
nporpaMy, Tak i Ha ii 4acTHHY, SIKIIO BOHA MOXE BHKOPHUCTOBYBATHCS CaMOCTIHHO, HAINPUKIIA,
MOJIyJb, OibmioTeka. [lepeBara BUKOpUCTaHHS MEXaHi3MiB aBTOPCHKOT'O MPaBa 3yMOBIIIOETHCS TAKOXK 1
THM, III0 B YMOBaX OypXJIMBOTO PO3BUTKY CepH MpOrpaMHOro 3abe3rnedeHHs OLTbIT MpUBaOIUBUM €
TOM MeXaHi3M OXOpPOHH, IO He MOTPedye BUKOHAHHS 3HAYHNX (DOPMAaIHHOCTEH 1 4acy Ha eKCIIepTH3Y.
OxopoHa aBTOPCHKUM IIPABOM € HaHOUIBII CIIPUATIMBOIO (POPMOIO 3aXUCTY KOMIT IOTEPHHUX HPOrpam.
3abe3neunT OXOPOHY 3 BUKOPUCTAHHSAM MEXaHi3MiB aBTOPCHKOTO TpaBa MOXHA BIJTHOCHO MIBHIIKO,
nmerko ¥ Hemoporo. Cam ¢akT iX CTBOpeHHS B 00 €KTHMBHIA (GopMi € MiJACTaBOI0 BUHUKHEHHS
aBTOPCBHKOTO MpaBa Ha JaHi 00’exkTH. TepMiH [ii aBTOPCHKOTO IpaBa 3HAYHHWN 1, SIK TMPaBHIIO,
TIEPEBUIIY€ CKOHOMIYHHHN 1 TEXHIYHWH TEPMiH BUKOPHCTAHHS POTpaMHOTro 3a0e3neueHHs. ABTOPChKE
MPaBO 3axXMINAE camy Iporpamy y (Gopmi BHXiTHOTO TEKCTY a00 00’€KTHOTO KOAY, a 3MICT (SIK iJes,
npoiiec, 3aci0) — aBTOPCHKUM MPAaBOM HE OXOPOHSEThC. OTKE, OXOPOHIETHCS aBTOPCHKE BUPAXKCHHS
inei B KOHKpeTHi MartepianbHiii ¢opMmi. Y 1BOMY JOCHTH 3pydYHi JAEMOKpATHYHI MPUHIHIIN
aBTOPCHKOT'0 MpaBa, 110 HE MOTPeOYIOTh NEPEBIPOYHOI MPOLEIYPH M MPAKTUYHO HE BCTAHOBIIOIOTH
dopmanbHOCTEH. [l 3aXMCTy aBTOPCHKMX NpaB Ha KOMII IOTEpHY Hporpamy 3a MeKaMH YKpaiHh
MOTPiOHA JIMIIIE OXOPOHO3AATHICTh TBOPY 32 HAI[IOHABHUM 3aKOHOJIABCTBOM KpaiHU-YYaCHHIII, IKOICh
JOJATKOBOI MPOLEAYPH OJIepKaHHS OXOPOHM HIISIXOM, HAllpUKJaJA, TOAAHHS 3asgBKH W OJep)KaHHS
OXOPOHHOTO JIOKyMEHTa B Oyab-siKili KpaiHi, I IIyKaeThCs 3aXUCT, sK 1e nependaueno Ilapuspkoro
KOHBEHIIIEIO PO 0XOPOHY IPOMHCIIOBOI BJACHOCTI, MI*KHAPOJIHI KOHBEHIIIT 1I[0JI0 aBTOPChKUX MPaB He
3HAIOTh. Lle TakoXk € mepeBaror aBTOPCHKO-TIPABOBOI OXOPOHH MPOTpPaM, BUKOPHUCTAHHS SIKHX
3MIHCHIOETHCS B MDDKHAPOAHOMY MacInTabi.

B Vkpaini xomm’'roTepHa mporpama OXOPOHSIETHCS JIMILE aBTOPCHKUM IIPaBOM 1 1 HE MOXKHa
«3anaTeHTyBaTH», TOOTO OTPHMATH TATEHT Ha BHHAXiJ a0 KOPUCHY MOJeNb. ABTOpPCHKE IPaBO Ha
KOMIT'IOTEpHY IPOrpaMy He MOLIMPIOETHCS Ha 3aKiafeHi B HiH inei, mpouecH, MEeToau IisUTbHOCTI abo
MaTeMaTU4Hi KOHIIENMii SK TaKi, Ha sIKHX 0a3yeThcs KOMIT FOTEpHA MporpaMa (BKIIIOYAIOUH CIIOTYUYEeHHS,
TOOTO Ty YacCTWUHY MpOTrpaMH, sika 3a0e3reuye Jianor i3 KOPUCTYyBadeM 1 CyMICHICTh ii 3 eleMeHTamMu
araparypH); JIOTIiKy il poOOTH, aJTOPUTMH i MOBY NporpaMyBaHHs. TakuM YHHOM, aBTOP KOMII IOTEPHOT
NpOrpamMH MOBHHEH PO3YMITH, IO SIKIIO BiH y CBOiM NpOrpami BHKJIAB SKUICH aTOPUTM PO3B’S3aHHS
3ajadi, TO caMe el aroputM He OyJe OXOPOHSTHCS. I[HIIMMH CJIOBaMH, aBTOPCHKUM NPaBOM
3aXUINAETHCS TEKCT (KOJI) Mporpamu, a He (QYHKIII, ski BOHa BUKOHYE. JIJIs YCyHEHHS IIbOTO HEIONIKY
ABTOPCBHKOT'O IpaBa OCTAHHIM YacoM yce yacTilie i yacTimie B YKpaiHy NOAA0THCS 3asBKU Ha OTPUMAHHS
MaTeHTy Ha BHHAXiJ (KOPHCHY MOJENb) i3 METOI OXOPOHM W 3aXUCTy airopuTMmy (crocoly) poOoTu
KOMIT'IOTEPHOT MPOrpaMu M0/I0 PO3B’sI3aHHS KOHKPETHOT 3a/1adi. [laTeHT Ha BHHAXI]| TO3BOJISE 3aXUCTUTH
3MIiCTOBH OiK MporpamMHOro 3a0e3MeueHHs], MAaTeHTHa OXOPOHA IOLIMPIOEThCS HA CYTHICTh, YTUICHY B
AIITOPUTMI, SIKa € OCHOBHOIO i11e€to mporpamu. KpiM Toro, maTeHT Aae BUKIIOYHE MIPABO BIACHOCTI Ha camy
iZer0 (JKIIO BOHA BiJOOpakeHa B ICTOTHHMX O3Hakax (GOpMyJad BHHaxomy) 1 3amodirae il
HECAHKI[IOHOBAaHOMY BUKOPHCTAHHIO.
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MNOBYOBA UML —TTPOEKTY CUCTEMHU MOHITOPUHI'Y CTAHY
ATMOC®EPH

N.V. Didushyn, M.R. Petryk, Dr., Prof.
CONSTRUCTION OF UML - PROJECT OF SYSTEM OF ATMOSPHERE’S STATE
MONITORING

[Ipu cTBOpeHi MOCUTH CKIAJHUX MPOTPAMHUX CHUCTEM IPOLEC PO3POOKH Mae OyTh
CKJIaHIIINAM Hi)K 3a3BMYail 1 MOBMHEH BKJIIOYaTH B cebe )leTaJILHHI?I aHaJIi3 BUMOT 1
YacTo aHaIi30M BUMOT 1 apXiTEKTypOIO 3aiMa€eThCsI aHANITUK, IKUH Ma€ MOTITHOJICHH] 3HAHHS
B mpeaMmeTHi oOnacti. HaTtoMmicTe mporpamicT BMITH TOBHHEH pPO3yMIiTH MNOOyIOBaHy
apxiTeKTYpy, siKa TpaaumiiHo € cykymHicte UML-aptedakris, i 3rinHO 3 HElO peaizyBatu
cucrteMy B Koli. OCHOBHUM 3aBJIaHHAM IpPOrpamicTa CTa€ aHali3 METOIB BTUICHHS THX YU
IHIIMX apXiTeKTypHHUX pillleHb Ha HU3BKOMY DiBHi, BHOIp 0i0iOTEeK KOMIOHEHTIB 1 BUOip
wiaT(opM, SKi J03BOJISIOTH MOJETIIUTA BUKOHAHHS IIOCTABJICHOTO 3aB/IaHHS.

Cuctema HagacTh MOXJIMBICTD 3pYYHOTO MOHITOPHHTY CTaHy armocdepu i
KOoH(irypariii KopucTyBadeM XapakTEPHCTHK CHCTEMH, TAKHX SK TOYHICTh i YacTOTa BUMIpIB.
Cucrema nmoBuHHa OyTH MPOCTOIO B MIATPUMIIL 1 MacmITabOBaHOIO, a il KOMIIOHEHTH MaroTh
OyTH 3pyYHUMH [l HOBTOPHOT'O BUKOPUCTAHHS 1 MPOCTO 3aMiHIOBATUCh ITPU MOTPEOI.

Meronomnoriero po3poOku ob6pano Pamionansuuit YHidikoBanuii Ilporec, sikuit €
IpOMHCIOBUM cTaHaaproM. Cucrema Oyzae moOyaoBaHa 3riIHO 3 00 €KTHO-OPIEHTOBAHOIO
napagurMor0 1 3 JOTPUMaHHSA PEKOMEHJallld Mo MOoOYyJOBI CHCTEM Ha OCHOBI 00’€KTHO-
opienToBaHoro au3aiiny, Takux sk SOLID abo GRASP (General Responsibility Assignment
Software Patterns).

Jlst nooynosu UML - mpoekty 6yno Bukopuctano Rational Software Architect. Kpim
toro Rational Software Architect Hajgae MOXIHBICTD 3reHEpyBaTH KOJ 3TiHO 10 MOJEJCH
aBTOMAaTHYHO 1 CKOPOTHTHM I€BHI PYTHHHI Omepanii Mo KOHCTPYIOBAHHIO IPOrPaMHOIO
3a0e3neueHHs Ha ocHoBl UML-nmiarpam.

Jlitreparypa

1. Larman, Craig (2005). Applying UML and Patterns — An Introduction to Object-
Oriented Analysis and Design and Iterative Development (3rd ed.). New Jersey: Prentice Hall.
ISBN 0-13-148906-2.

2.Chris  Richardson — Introduction to  Microservices (in  English)
[ Enextponmii pecypc] — 2017-11-07 — Pexum JOCTYITY:
https://www.nginx.com/blog/introduction-to-microservices/

3.Notes on Building Microservices, Designing Fine-grained  Systems
by Sam Newman (in English) [Enextponmii pecypc] — 2017-11-07 — Pexxum goctymy:
https://openedx.atlassian.net/wiki/spaces/AC/pages/157499347/Building+Microservices

o1



Mamepianu N1 Mixxcnapooroi Haykoso-mexuiyHol KoHgdepeHuii Monooux Y4eHux ma cnmyoeHmis.

VJIK 004.9

A. A. Amutpis

TepHOMINBCHKHIA HAITIOHATILHUIN TeXHIYHHUIA yHiIBepcuTeT iMeHi IBana Ilymros, Ykpaina

D. D. Dmytriv

Axmyanoi 3a0a4i cyyacuux mexrono2ii — Teprnonine 16-17 aucmonaoa 2017.

PO3BUTOK PO3YMHUX MICT Y HIMEYYUHI

SMART CITY IN GERMANY

®denepanbHUN THCTUTYT OYJIBENIBHUX, MICBKHX CIIpaB Ta MPOCTOPOBOTO PO3BUTKY
(BBSR), mo miAroToBIli Ta MEPemiAroTOBII PO3YMHHX MICT 1 iX IHpacTpykTypu 3

I_II/I(1)pOBI/IMI/I TEXHOJIOTIIMH HAa3HUBae e -

«MOJIepHi3allisl MYHIIUNAIBHOTO MPUUHSITTA

pillIeHb, MPOLIECiB TUIAHYBAHHS Ta YIPABIIHHS 32 YY9aCTIO TPOMAJISIH, IPUBATHOTO KaIiTaly Ta
IHTCHCUBHOTO BUKOPUCTAHHS JTaHUX.)

Tepmin Smart City oxorutmtoe pi3Hi acrektd. J[o HHUX BIAHOCSTBCS, BiIMOBIIHO
w1aTGopMu 1IHHOBAIIIHOT OIU(POBKU EKOHOMIKH, CEpell IHIIUX o0JacTel IHTENEKTyalIbHOTO
KHUTTs (IT03aBiJloMua OXOpOHA, MaraswHu, KyibTypa), Smart Energy & Environment (Bona,

Bigxomu,

eHeprosoepiraroui

TEXHOJIOT1

i), Smart

Learning (ouudposani

MIKOJIH 1

yHIBEpCHTETIB) 1 Smart-ypsn (nmpouecu nudpoBOro yrpasiiHHS i TPOMaJAChKa iH(pOpMaIis).
(muB. Tabmuio 1.1).

Tabmuus 1.1
«CTpyKTypa pO3yMHOT'O MICTa
Po3ymHe micTo
Mi:krajiyzeBa Mepe:ka po3yMHOIo MicTa
Po3ymumii Poszymna Po3ymuuii Po3ymne Po3ymuuii Po3zymne Po3symna
crocio eHepreTuKa | TPaHCHOPT | 3A0POB’s ypsia HABYAHHS | €KOHOMiKa
KUTTHA
Komynika- Enepris Jlorictuka JlikapHi [Iporuec [Hxonu [Ipomuco-
Iist yIpaBili-HHS BICTb
Ocobucra Bynisuu- Tpancnopt- Jlikapi Iadopmy- VYuiBepcu- Toprisns
Oesmeka LTBO Ha BaHHS TETH
iHbopMallis rpOMaisiH
Typuzm OcBiTneHHs KepyBanns E- CriBnpang 3 | Jomkinb- Codepa
BYJIUIIb TPaHCHOP- | MEAWLHUHA rpoMais- HUH 3aKaja MOCIyT
TOM HaMH
[omiar Binxonu [lepconans- [podi- I'pomanceka | IlpuBathe Cinbcbke
HUH JIAKTHKA Oe3neka HaBYaHHS rocrozaap-
TPaHCIOPT CTBO
Kynbrypa Bona E-mo006inb- Cryx06a
HICTh Oe3neku
Coopt O3eneHeHHs OOMmiH
aBTOMOOLTIB

VY uudpoBoMy MOpSAAKY IEHHOMY 3a3HAYA€THCS:

3aBISKU IHTENEKTyaIbHUM TPAHCIIOPTHUM CHCTEMaM Ta aBTOMAaTUYHOMY BOJIHHIO".

"Intepdericu Mix pi3HUMH BUAaMHU
TPAHCIIOPTY TOTPEOYIOTh MOJAIBINOI ONTHUMI3aIlli: Oe37JoraHHa Mepexa MOJAOPOKEH Bif
JBEpeil 10 ABepell € MpHUKIAZIoM KOPHUCTI, sika BUTriAHA KoxHOMY'". Kpim TOrO, B JOKYMEHTI
3a3Ha4yeHo: "Mu 3HAYHO MOKpAIMMO O€3MeKy JAOPOKHBOTO PYXy Ta €(PEKTUBHICTH JOPIT

Pexomenpamii momo Aiii 0a3yroThCs HA IM'ATH 1HTEJIEKTYaJIbHHUX BHUMIpax MicCTa,
BusHaueHux IDC (nuB. pucyHok 1).
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Vision

Daten ’ \ Kultur

Technologie Prozesse

Pucynoxk 1. «IHTeneKTyaIbHi BUMIpH PO3yMHOTO MICTay

Himenpki micta Bke peamizyBanu abo NMpUHAWMHI 3alylaHYBaIH OKpPEMi acIleKTH
n'satd BuMipiB. HesBaxkaroun Ha Te, mjo micta HimMeudnHH Bke WM JaIeKo, PO3BUTOK Y
HanpsMKy a0 "CrputHoro micra" y 06araTboX MICISIX € JOCHTh HE3HAYHHM. [IpuuwHu s
IIbOTO - OFOPOKpaTis, piHAHCOBI MPOOJIEMU Ta 3aHEMTOKOEHHS 010 TEXHOJIOTIYHUX HOBHHOK.

OcBoitu 1HdpoBe NMEPEeTBOPEHHS YCIINIHO, MiCTa MOBUHHI CIiyBaTH IMOCIiJIOBHO
OJIUH BX€ CPOPMYIHOBAHOTO TMOHATTA 1 i7ei, 1 He MOXYTh BHKOPHUCTOBYBATH KOHIICTILIIIO
«Smart City» mpocTo sIK IHCTPYMEHT MapKETHHTY 3 TOYKH 30py MO3UTUBHOIO CYCHIIBHOTO
iMiKy. g toro, mo6 OadyeHHs pO3yMHOIO MicTa AIMCHO MPOHMKAJIO Y MICTa, 130JbOBaHI
MIPOEKTHU MOBUHHI OyTH 00'€THAHI B €IWHUN MiAXiA. 3 1HIIOTO OOKY, MICTa TaKOXX MOBWHHI
npuiiMaTH HOBI Ta iHHOBAIiiiHI kpoku. PaHime oOepexHa JOTUK, MOXINBO, OyzAe, TOMY IO
MEHE/PKEpU HE MaroTh Ha MICHEBOMY pIBHI JOCTaTHIX JIIOJCBKHX pPEcypciB 1 AOCBIJI IS
PO3YMiHHSI HOBHMX 1H(OpMAIIITHUX TEXHOJIOTIH B iX CKJIAJHOILI 1 MOKJIMBOCTEH, sIKI BOHU HE
MOXYThb peani3yBaTH. BXO/KeHHsI mapTHEpCTBa € HEOOXIAHHUM JUIsl 3allOBHEHHS MPOTaIvuH
3HaHb, OTPUMAaHHS IMIYJIbCY Ta NOJOJaHHS (PIHAHCOBUX MEPELIKO/I.

st Toro, o0 cTath pO3yMHHMM MICTOM, IHBECTHIlli MOTPIOHO MPOBOJUTH Ha BCIX
piBHAX (TepcoHally, Mpolecax, TEXHOJIOTisAX), a CTapli CHOCOOM MMCJICHHS MOBHMHHI OyTH
MOPYIIEHI 3 HOBOIO KYJIbTyporo. OcoOJMBO B CBITJI HOBUX TEXHOJOTIYHUX PIllIEHb, MICTa
NOBHMHHI MNPOAOBXKYBaTH BIJIKPUBAaTH JI0 HBOTO 3 KPOKOM OLUGPOBKH 1 OyTH B 3MO31
3aJI0BOJIbHUTH BUMOTaM ChOTOJIHIIITHBOTO JTHSI.

Jlireparypa

1. «Po3ymHi micta Ta perionn Himeuuwnu. Jlomomora st peamizamii 1u¢ppoBoro
nporpecy» — 2016 — enekTpoHHa KHHTA.

2. Indopmanis 3 odimiitnoro caiity IDC - https://www.idc.com/.

3. Indopmanis 3  oodimifinoro  caiity BBSR - http://www.bbsr.bund.
de/BBSR/DE/Home/bbsr_node.html.
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MOPIBHAJIBHUI AHAJII3 TPUJIAJIB JIJISI PEECTPAIIIL R-R-THTEPBAJIIB

L.P. Dmytrotsa, R.I. Cherevyk
COMPARATIVE ANALYSIS OF APPARATUS FOR REGISTRATION R-R-
INTERVALS

VY cydacHiil MEIUIMHI IPU JIarHOCTHUI (PYHKI[IOHATBHOTO CTaHy CepLEBO-CYINHHOI
CHUCTEMa MOKHA OILIIHUTH CTaH IIoro opraHizmy. OmHa 3 HaAHOULIBII YaCTUX XBOPIO cepus —
NOPYIICHHsI CHHYcOBOTO putMmy. Ilpm cuHycoBiit aputmii Ha enekrpokapaiorpami (EKI')
CIIOCTEpIraloThCsl KoMMBaHHsA R-R-iHTepBamiB, ane mig yac 3aTpUMKH JuXaHHS rpadik
MIOBTOPIOETHCSI OIHAKOBO. Ilpy marosoriyniii apuTMmii He3aJIe)KHO BiJ 3aTPUMKH JUXaHHS Ha
Bcix nmpomixkkax R-R crocrepirarotbes xBruitenogioHi 3miHu. [TopylieHHs CHHYCOBOTO PUTMY
MoXe OyTH martosoriyHuM 1 (izionoriuaum. OcTaHHIM THI 3a3BUYail TIarHOCTYETHCSA Y
JrO/IeH, 110 3aMalOThCs CIOPTOM, IPU HEBPO3aX.

s aHamizy CcepueBOro pUTMY B SKOCTI OI[IHKH aJanTaIlifiHUX MOKIMBOCTEH
opraizmy micis ¢i3MYHOrO HaBaHTaXXEHHA abo  cTpecy MpoBOAATH peectparito EKIT
TpuBanocTi Ounbme 10 XBWIMH, HaPUKIIAA, Ha TOYATKYy Ta BKIHI[ poOOYOro IHs, Mif 4ac
YPOKY, /10 YH Micis TPEHYBaHHs, i/ Yac CreliaJbHUX CIOPTUBHUX HAaBAHTA)KEHHSX

Tomy peectparlis eneKkTpokapaiorpamu, 10 (IKCYye CEpLIEeBUN PUTM TMPOTATOM
JEKITbKOX XBWJIMH MICIs HEBEIMKOro (hi3MYHOTO HABAaHTAKEHHS 3 METOI0 IMOJAlbLIOro
aHamzy R-R-inTepBaniB BigOyBaeTbCs 3a JOMOMOIOK CYYAaCHHUX eJeKTpokapzaiorpadis
XOJITEPIBCBKOTO MOHITOPUHTY, $IKI BIJIPI3HSIOTHCS BHCOKOIO TEXHIYHOK JOCKOHAJICTIO,
Hanpukiag, Komn'torepuuii enexkrtpokapaiorpagiunuii xkommiekc CARDIOTEST (DX-
cUcTeMH, YKpaiHa), MpHU3HAYeHUH Ui o0OpoOKu, 30epiraHHs, aHamizy Ta JApYKY
010€7eKTPUUHUX TMOTEHIIAIIB Cepllsl, MepeaHux y Hu(pPOoBOMY BUIIISAII MIJACUIIOBAYEM Ha
komm'orep. Y cucreMi CardioTest nepenbadeHo cucreMy aBTOMaTHYHOTO aHAJI3y apuUTMIl
cepreBoro putmy. Crucrema aHaiizy€ KOXXE€H KOMIUIEKC 1 HAOYHO Ja€ 1H(OpMAI0 Mpo
CHUHYCOBHH PUTM, a TAKOXK MPO HASIBHICTbH MEPEJCEPAHUX, NUTYHOUKOBUX 1 By3s10BUX EC. THII1
meaunuHi npunaau: Kapaunorexuuka-4000 (MHKAPT, Pocist), MoHiTOp apTepiajibHOrO TUCKY
i enekTpokapaiocuraaiiB goo6osuii SDM23 (TOB "IKC-TexHno", Ykpaina). BapricTh Takux
npuiIaIiB Iy’Ke BUCOKa, a 1100 HUMU CKOPHCTATHCh, MOTPIOHO 3BEpHYTHCS B CIEllialli30oBaHy
KIIIHIKY, OCHAIIIEHY BIJMOBITHUM OOJIaMHAHHAM 1 Mae B mmTaTi (axiBIiB, SKI BOJIOIIIOTH
METOAMKOI0 0OPOOKH Ta aHai3y OTPUMAHUX JaHUX.

TakuM YHHOM METOI0 POOOTH € aHaII3 MPUIIAIB IS peecTpallii KapJ10HaBaHTaKEHb,
JOCTYITHOI TepeciuHOMY KOPUCTYBayeBi, SKUH 3aiiMaeTbCsl CHOPTOM 1 Ja0ae PO CBOE
310pOB 4.

Jnis aHamizy puTMy cepus € NpuiaJd HeMEAWYHOTO NMPU3HAYEHHS, JOCTYIHI JUIs
NepeciuHoro KopructyBaya. Lle cmiopTiBHI mynbcoMeTpH.
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Polar M600. I'oguuuuk 3poOsieHuit Ha 6a3i Android Wear, a 1e 3Ha4uTh, IO IS
BiacHuka Oyzae noctynHo Ourbimme 4000 momarkiB mim pi3Hi 1. DITHEC MOMKIUBOCTI
peanizyotbess depe3 Google Fit i cmemianshuit cepsic Polar Flow, skwuii 3amucye Bci
B1JIOMOCTI NP0 MPOBEICHY TPEHYBaHHI, B HBOMY X MOXHa iX 1 3arutanyBatu. Jjis OiryHiB i
BEJIOCHIIEINCTIB HasBHICTh nmoBHOLIHHOTO GPS. Ille oqHa 0co6iuBiCTh — BOJOHEPOHUKHICT
1 MOXJIMBICTB 3aHypeHHs 710 10 MeTpiB, 4OTO 3 JIMIIKOM BUCTAYUTh JJIs1 OaceliHy. 3a paxXyHOK
6-CBITJIONIONHOTO JaTYMKa IYJIbCOMETP MOXKE MOCIEpedyaTucsl 3a TOYHICTIO 3 HarpyJHUMHU
BuMiproBadamu nynbcy. Cepenns 1ina — 9400 rpH.

Kapnaioguemka ECG Dongle

OyHKIIOHATBHI MOXJIMBOCTI: BHUMIP YacTOTH CEpIIEBHX CKOPOUYEHb; BiIOOpaKeHHS
poOOTH ceplisi B PeXUMI PEaNbHOTO Yacy; HasBHICTh OE3KOIITOBHOTO MOOUIBHOTO JIOAATKY
s Android i 10S (mo Bepcii 9 BKIIOYHO); BiANpaBKa JKapsA-Kapaiojgora OTPUMAHHX
pe3yNIbTaTIB BUMIPIOBAaHb Yepe3 MOOUIHPHHM JOAATOK. Pe3ynmpTaTH AOCHTIDKEHHS MOXKHA
BIJITPABUTH B XMapHUHN CEPBIC sl OTPUMAaHHS JYMKH JIiKapsi-Kapaionora.

ECG Dongle mae HacTymHi mepeBaru: 1a€ MOXIUBICTh CTEKUTH 3a CBOIM 3/I0POB'SIM,
HE 3MIHIOIOYH 3BUYHOTO PUTMY KHUTTSI; CKOPOUY€E BUTPATH HA MEAUYHE OOCITYrOBYBaHHS; IPU
BUKOPHCTAaHHI HE BUMAarae MeIMYHOTO Ta TEXHIYHOTO OCBITH; IPOCTUH B EKCILTyaTaIlii.

Cnoprunuii 6pacier POLAR H10 — HoBunka 2017 poky.

OCHOBHI MOJJIMBOCTI: HOBUH QJITOPUTM BUMIPIOBAHHS ITYJbCY, IO JIO3BOJISIE
VHUKHYTU TIEPEIIKOJ MpH MepeAadl JaHuX 1 3abe3rneuye BHUCOKY TOUHICTh, HOBUW IU3aiiH
CTPIYKH 3 IOJATKOBHMH €JICKTPOIAMH 1 CHIIIKOHOBHUMHE TOYKAMH JIJIsl 3aIT00IraHHs CTIOB3aHHS,
nepefaya gaHMx 3a gormomororo Bluetooth smart, a takoxk ma wactori SkHz, cymicHicts 3
ycima roguHamu Polar, a takox 31 cmaptdonamu, mo mintpumyiots Bluetooth smart. Ile
MOXYTh OyTH i cMapTdonu (Hanpukian iPhone) i mpuctpoi Polar. Cepennst Bapricts: 2400
TpH.

[Tynscomerpu POLAR RS800SD 3 cencopamu POLAR S3 STRIDE SENSOR ™
WIND, Garmin Forerunner 305 — maT4ik 4acTOTH MyJIbCY 3 BU3HAYCHHSM IIBHIKOCTI PyXY
Ta BapiabeabHOCTI PUTMY ceplsi. MOHITOpPU CEepLEBOr0 PUTMY J03BOJIAIOTH HPOBOJUTH
oe3nepepBHy 00poOky curHanmiB GPS 1 UYCC i3 BH3HAYCHOIO EKCIIEPUMEHTATOPOM
JTUCKPETHICTIO; MAaloTh 00'eM mam'aTi Ans 0araTOrOAMHHOTO 3amlucy JUHAMIKA 3MiHU
peectpoBanux nokasHukiB Temiy 1 YCC y peanbHOMYy MacmTall yacy; MalOTh MOXJIUBICTb
KOMIT'IOTEpHOT 00pOOKHU JTaHUX Yy MPUKJIAAHINA mporpami: 0a3a JaHUX CIIOPTCMEHIB, IWHAMIKa
YCC, mBHIKICTB, MPONIEHOT BiJICTaHI, MIJCYMKH MOKA3HMUKIB 3a MEPioJl MIATOTOBKH TOIIO;
MalOTh CTaHIAPTHUH iHTepdeic A MBUAKOTO 1 JErKOro CYMICHHUIITBA SK 3 KOMI'IOTEPOM,
TaKk 1 3 IHIIMMH TNPHIaJaMU. YCl JaHi BUMIpIOBaHb 0O0'€THAHO B OJHOMY IMpPOrPaMHOMY
MakeTi, SKWi 3a0e3neuye iX AeTalbHUNM aHali3 Ta IHTEpIpeTalito. MOHITOPH CEpIEeBOTO
pUTMy — MOOIJTBHA CHCTEMa JI03BOJISIE TMO30YTHCS TPUB'A3KH 00'€KTa JOCITIJKEHHS [0
epromMeTpy (6iroBoi JOPIXKKH, BETIOCPTOMETPY, BECIOBOTO a00 IMJIABAJLHOTO €ProMeTpy) Ta
MPOBOAMTHU JTOCIIHKSHHS 32 MEXaMH JIabopaTopii 3a yMOB CIIOPTUBHUX TPEHYBAaHb 1 3MaraHb
CIIOPTCMEHIB. MOHITOpU CEpIIEBOTO PUTMY BIJAMOBINAIOTH CTAaHAAPTAM 3 KOHTPOJIO SKOCTI
ISO 9001. Iina 5 128 rpH.

Ile#i mymbcoMeTp € 3aralbHOBHU3HAHUM Y CBITI 1 iX TOYHICTh Ta HAAIMHICTH
BumiptoBanHsa BPC B ymoBax (i3nuHNX HaBaHTakeHb Oynu miaATBepkeHHi [1,2].

Jlirepatypa

1. Gamelin F.X., Berthoin S., Bosquet L. Validity of the Polar S810 Heart Rate
Monitor to Measure R—R Intervals at Rest // Med. Sci. Sports Exerc. — 2006. — Vol. 38, Ne
5. —P. 887—893.

2. Kingsley M., Lewis M.J., Marson R.E. Comparison of polar 810 s and an
ambulatory ECG system for R—R interval measurement during progressive exercise // Int. J.
Sports Med. — 2005. — Vol. 26. — P. 39—44.
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K.B. Joopyubkuii, I'.B. llumuyk, B.I. FOpkis
TepHOMINBCHKHIA HAITIOHATILHUM TeXHIYHUN yHiBepcuTeT imMeHi IBana [lymros, Ykpaina

BITPOBAI)KEHHS I'TBPHIHO1 IuHTEJIEKTYA.JII)HOi CUCTEMM JIA
INIATPUMKU ITPUNHATTS PILNEHD

K.V. Dobruts’kyy, G.V. Shymchuk, V.I. Yurkiv
IMPLEMENTATION OF THE HYBRID INTELLECTUAL SYSTEM FOR
DECISION-MAKING SUPPORT

Ha cboroaHimHiil eHb B YMOBaxX CYy4acHOTO PO3BUTKY CYCHIIBCTBA HACYILHOO
BUMOTOI0 € aBTOMATH3allisl 1HTEJIEKTYAIbHOI MISUTBHOCTI 3 BUKOPHCTAaHHAM iH(pOpMAamiifHuX
TeXHOJIOTiIH. B yMmoBax cy4acHOI KOHKYPEHTHOI E€KOHOMIKM KpUTHYHE 3HAUYeHHS Jis
HiANPHEMCTB HaOyBae yIpaBIiHHA I1X HAWOUIBII HIHHUMHU akTuBamMu. /s Toro, mo6
MIpOaHaJli3yBaTH BEJIWYE3HI MacUBU iH(GOpMAaIlil BUKOPUCTOBYETHCS IHTEIEKTYaIbHUN aHai3
JMaHUX. [HTENeKTyalbHUH aHaii3 JaHuX MOJSATae B MEPETBOPEHHI BUXITHUX HEOOpPOOIEHUX
JaHUX B IHHY iH(OpMaIlio I MPUUHATTS CTPATETiYHMX PIlIeHb, IO BIUIMBAIOTH Ha
pe3yabTaTh MisUTBHOCTI MiANIpreMcTBa. Takuid miaxix 10 ynpaBiIiHHs iHPOPMALI€0 T03BOJISE
MIJBUINUTA €(EKTUBHICTh BEJCHHSA Oi3HECY, OTpUMaTH KOHKYPEHTHY IiepeBary i, sK
pe3ysbTar, 30UTBIIUTH MPUOYTKOBICTh. TpajMIliifiHIi METOIM aHa3y JAHUX B OCHOBHOMY
OpIEHTOBaHI Ha TIEPEBIPKY 3a3aajieriib cPopMylbOBaHMX TiMOTE3 1 Ha «TPyoHii»
PO3BIIyBaJIbHUI aHall3, 1110 CTAHOBUTH OCHOBY OINEPATHBHOI aHAJITUYHOI OOPOOKHU JTaHUX, B
TOH dYac sK OJHUM i3 OCHOBHHX monoxkeHb Data Mining € momyk HeEoYeBHIHUX
3akonomipHocteit. ITix Data Mining po3yMiroTh mpoIiec BUSBIACHHS y HEOOPOOJEHHUX JTaHUX
paHillle HeBiIOMUX HETPUBIAIbHUX, IPAKTUYHO KOPUCHMX 1 JIOCTYIHUX IHTEpHpeTallii 3HaHb,
HEOOXITHUX JUIsl IPUMHATTA pillleHb y pi3HUX cepax JoAchKoi aisbHOCTI [1]. OcobnuBe
3HaueHHs1 TexHojoris Data Mining HaOyBae y 3B'S3Ky 3 THM, L0 B 0araTboX Traiy3six
OCTaHHIM 4acOM HaKOMHWYUBCS 3HAYHUI OOCAT JaHMX, MPEACTABICHUN Y BUIIIAI pI3HUX 0a3
JAHUX, LI0 MICTATh KOpUCHY iHGopMmauito. s BuwilydeHHs wLi€i iHpopmalii MOYMHAIOThH
BuKkoprcroByBatd meronu Data Mining. OcHoBHMME 3amauamu, pO3B'SI3yBaHHUMHU IHMMHU
MeTOoaMHu, € Kiacudikalis, perpecis, KiacTepusallis, acoliamis Ta BCTaHOBJIECHHS
3aKOHOMIPHOCTEH MIXK 3B'I3aHMMHU B 4aci MOAIsIMU (TOCIiI0BHI I1a0ioHu). Bukopucranus
OKpEeMHUX METOMIB JUI PIllICHHs 3a]1a4 HEe TO3BOJISIOTH OXOMHUTH MOBHICTIO BECH CIIEKTP AaHUX,
Ta 3pOOUTH CTpaTeriuHi BUCHOBKHU, TOMY HEOOX1JHO BUKOPHCTOBYBATH JICSIKUH T1OpUL.

B octaHHI poku cTanu IHTEHCUBHO PO3BUBATHUCA T1OPHIHI 1HTEIEKTYaJIbHI CUCTEMH,
K1 JJO3BOJISIFOTh BUKOPUCTOBYBATH TepeBaru TpajuIiiHUX 3ac00iB MITYYHOTO 1HTENEKTY, 1 B
TOM K€ Yac A0Nar0Th AesAKi IXHI HEJOIIKHU, 3/JaTHI BUPIITYBAaTH 3aBJIaHHS, SIKI HE BUPILIYIOTHCS
OKpeMUMH MeToJaMH ITy4yHoro iHtenekty. I'IC no3Bomunu Oibin epeKTUBHO MOETHYBATH
dbopmanizoBaHi, 1 HegopMmasli30BaHI 3HAHHS 3a PaxXyHOK IHTerpauii TpajuliiHUX 3aco0iB
mryyHoro iHTenekty [2]. Opugnuii miaxix nepeadayvae, Mo TUTBKM KOMOIHAIS Mojenen
JIOCSTa€ TIOBHOTO CIIEKTPY OOUYMCIIOBATBHUX MOXINBOCTEH. [IpUXUIBHUKHA TAHOTO MiAXOIY
BBaXaIOTh, 110 TiOpuIHI iH(opMariiiHi cucreMu OyayTh 3HAUYHO CHJIBHIIIMMH, HIK CyMma
PI3HUX KOHIIEMIii oKkpemo [3-5].

lNopuanuii miaxig, mo MoeaHye B co0i CTPYKTYpHY Ta EBOIIOLIMHY METOJIUKH
IPOEKTYBAaHHS CUCTEM IITYYHOI'O IHTEJIEKTY, € HaWOUIbIl MEepCHeKTUBHUM 3 OIVIAY Ha
MOYJIMBOCTI HE TUIbKM BHOMPATH HalKpallli, ajie i TOKpaIlyBaTy BXKe HasIBHI apXiTEKTYpPH.

Jlana po0oTa TmpuCBSIYEHA PO3pOOII METOAUKH JJis TOOyAOBH TiOpUIHOT
IHTEJIeKTyalbHOI CHCTeMHM Ui pINICHHS OCHOBHOro kiacy 3amad Data Mining ta
JOCJIIJDKEHHIO METOJIB 1 aJIrOpUTMIB KjacTepm3allii Ta perpecii. [HTenexkTyanpbHUN aHai3
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JaHUX TIOB'SI3aHUH 3 TOIIYKOM B JIaHUX T[PUXOBAHUX HETPHUBIAIBHUX 1 KOPUCHUX
3aKOHOMIPHOCTEH, IO JO3BOJISIIOTH OTPUMATH HOBI 3HAHHSA TIPO JOCIIIKyBaHI JaHi.
Oco06nuBuii iHTEpEC 1O METOIIB aHaJIi3y JaHUX BUHUK Yy 3B'SI3KY 3 PO3BUTKOM 3ac00iB 300Dy 1
30epiraHHs gaHuX. Y (axiBIiB 3 PI3HUX Tally3eHd JIOJACHKOI TiSJILHOCTI TIOCTA€ MUTAHHS PO
00poOKy nanux. CTaTUCTHYHI METOAM MMOKPUBAIOTH JIMIIE YACTHHY MOTPed 3 00pOOKH JTaHUX.
Y rtakiii curyarii METOIM IHTENEKTYyaJlbHOTO aHalli3y JaHuX HaOyBarOTh OCOOJHUBOL
aKTyaJbHOCTI. IX roJ0BHA OCOONHBICTH MONATAE y BCTAHOBJIEHHI HASBHOCTI Ta XapakTepy
NPUXOBaHUX 3aKOHOMIPHOCTEH y MaHMX, TOJI SIK TPATUIIIHI METOAM 3aiiMalOThCsl TOJIOBHUM
YMHOM TapaMETPUYHOIO OLIHKOI B)K€ BCTAaHOBJEHHUX 3aKoHOMipHOCTed. Cepeln MeTOMiB
IHTEJIEKTYaJIbHOTO aHaJi3y JaHMX OCOOJIMBE MICIIE 3aiMaroTh Kiacuikallis, KiaacTepHu3allis
Ta perpecii. 3agaua Kiactepusanii Mae pi3Hi criocobu BupimeHHs. CKIAIHICTh MOJIATAaE y
BIJICYTHOCTI Ha MOMEHT TI0YaTKy aHami3y Oyab-sAKoi gomatkoBoi iHGopmarii mpo gani. Tomy
0COOJIMBY aKTyaJIbHICTh Ma€ PO3POOJICHHS METOJIWKH aJaNnTHBHOI KiIacTepw3arlii, 3a sSKOl
BHOIp HAHKPAIIOro pillleHHs 3A1HCHIOETbCS POPMaIbHO, 3a 33JaHUMH KPUTEPISIMH.

Merta po6oTH — miABUIIEHHS €(DEKTUBHOCTI MPOLECY MPUUHATTS PILlICHb 32 PaXyHOK
BIIPOB/DKEHHSI T1OPUIIHOI THTEIEKTYaIbHOT CUCTEMH JIUIsl PIIIEHHS OCHOBHOI'O KJIacy 3ajad
Data Mining.

Jl1st TOCSITHEHHSI TOCTABJICHOT METH HEOOX1/IHO BUPIIIUTH HACTYITHI 3aBIaHHS:

- BUKOHATH OTJISA] JIITEPATYPHUX JDKEPEI;

— NpOaHaIi3yBaTH MIIXOAM JJIsi PIIICHHS 3a/1a4 I1HTEJIEKTYaJIbHOTO aHalli3y
JaHUX;

— [pOaHajIi3yBaTH ICHYIOUI METOOM Ta QJITOPHUTMHU 3ajad KiacTepu3amii Ta
perpecii;

— IpoaHali3yBaTl MpoOJieMH, 110 BHHMKAIOTh IPU 3aCTOCYBaHHI METOJIB
KJIacTepu3allii Ta perpecii;

— dopmarnizyBaTh 3 BHUKOPUCTAHHSM MaTeMaTHMYHOIO amapaTry TriOpuaHy
IHTENIEKTYaJIbHY CUCTEMY;

— PO3pOOUTH METOJUKY /ISl HOOYI0BU TOPUAHOI IHTEIEKTYaIbHOI CUCTEMH IS
BUPIIICHHS] OCHOBHOTO Ki1acy 3aaau Data Mining;

— poaHaji3yBaTu AKICTh (amexBaTHICTB) noOynoBaHoi  riOpuaHOl
IHTEJEeKTYalbHOI CUCTEMH.

Jlirepatypa

1. 3agaun Data Mining. Knaccuduxanus u knactepusanus [DIeKTPOHHBINA pecypc].
— Pexxum mocrtyma x pecypey: http://www.intuit.ru/department/ database/datamining/5/1 .html.

2. KonecnukoB A.B. TubpuaHble MHTEIIEKTyalbHblE CHCTEMBL Teopus
TexHojorus pazpadorku / A.B. Konecuukos. — CII0. : U3a-Bo CIIOI'TY, 2001. — 710 c.

3. Hybrid Intellegent System [Dnexrponnsiii pecypc]. — Pexum mocTyna Kk pecypey:
http://www.slideshare.net/ikensolutions/ hybrid-intelligent-systems- presentation.

4. TubpuaHas MHTEIIEKTya bHAs cUcTeMa [ DIEeKTPOHHBIH pecypc] // Bukunemus —
cBOOOTHAs SHIMKIIOTICIIHSL. — Pexum JocTymna K pecypcy:
http://ru.wikipedia.org/wiki/['nOpuHas MHTEIUIEKTYaIbHAsl_CHCTEMA.

5. KonecunkoB A. B. MeTomoioruss M TEXHOIOTHMS DPELICHHS CIOKHBIX 3a1ad
MeTOoaMu (PYHKIIMOHAJIBHBIX THOPUAHBIX MHTEIUIEKTYadbHbIX cucteM / A.B. Konecnukos, 1.
A. Kupuxkos. — M. : UTIM PAH, 2007. — 387c.
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METO/IA BU3HAUYEHHS ®IIIUHTY 13 3ACTOCYBAHHAM TEXHOJIOTI'TI
APACHE SPARK MLLIB

T.M. Dolinskii, A.M. Stefaniv
PHISHING DETECTION METHODS USING APACHE SPARK MLLIB

CporonHi, KOMIT'FOTEPHI TEXHOJIOTIi CTPIMKO PO3BHUBAIOTHCS Ta BUKOPHUCTOBYIOTHCS Y
BCiX cepax MOBCIKAECHHOro XUTTS. Lle 4acTo BUKOPUCTOBYETHCS 3JI0BMHUCHHKAMM, KOTpI
¢anbcudikyroTh OpHUTiHATBHI IKEpesa Taki sK: CTOPIHKU BXOAY B CUCTEMH OaHKIHTY, 3aCO0H
IepeBeICHHs KOUITIB, IHTEPHET Mara3uHU 3 METOI0 OOMaHy KOpPHUCTyBaua Ta BHMKpAICHHS
HOro mepcoHaNbHUX JaHMX, 15 IpobaeMa oTpuMana Ha3By (ilIvHT.

3 MeTol 3axHCTy KOpHCTyBaya, y cdepi Oe3neku iHQOpMAIiiHUX TEXHOJOTIH,
ICHYIOTh ~ cmocoOu  3amobiraHHs  Qimumary. VY midi  obmacti  J0ocHTh  e(EKTUBHO
BUKOPUCTOBYIOTbCS 3aCO0M MALIMHHOT'O HaBYaHHS, KOTP1 0a3yl0ThCS Ha aIrOpUTMax aHaizy
JAHWX, B paMKax JaHoi myOJiKamii po3rJIIHyTO aJlfOPUTMH JIOTiICTUYHOI perpecii Ta nepepa
pIIICHB.

Jlorictu4Ha perpecis € MHUPOKO BHKOPHCTOBYBAHHUM METOAOM 3aBJSKH CBOIM JIETKO
IHTEepIPETOBAHUM 1 TPaKTUUYHUM pe3ynbratam. Ll Mojens €  edeKkTuBHOWO  JUis
MIPOTHO3YBAaHHS JBIMKOBUX JIaHWX, OCKUIBKM BOHA CIIUPAEThCS HA CTAaTUCTUYHI JaHl 1
3aCTOCOBYE y3arajbHeHy JiHiiHy Monenb. He3Bakarounm Ha MpOCTOTY I[bOI'O METONY, BOHA
Ma€e TpU HEIOJIKM: IO-TepIle, BiH BUMarae OUIbIIE CTATUCTUYHUX JAONYLIEHb 10
3actocyBaHHs. [lo-apyre, MeToa OLIBII 3aJIeKUTH BiJl 3MIHHUX, SIKI MAlOTh JIHIHHUN 3B'30K,
HDXK Ti, IO MAlOTh CKJIaJHE BifHOIIEHHs. HapemTi, TOUHICTh MPOTHO3YBAaHHSI € YYTIHUBOIO JI0
MOBHOTH JaHUX.

HepeBo pimens - 1e rpadivyHa Mojenb kinacudikarii, sika CKIaJaeTbCsl 3 BY3IIB 1
KkpaiB. ba3oBuii By30:1 Ha3uBaeThcsi ROOL, 3 sIKOro mouMHaeThes epeBo pimeHb. KoxkeH By3ou
BCEpEAMHI Mepexl MICTUTh mpaBmwio "Skmio-to", kiac 1 (QyHKII, a TaKoX BeAe 0
HACTYITHOTO, BHUKOPHUCTOBYIOUM CTPUIKHM, $IKI Ha3WBalOTbCA KpasMmu. JlepeBa pilleHb
3aKIHUY€ETHCSI BY3JIOM JIMCTIB, SIKHH HA3UBAE€THCS TEPMIiHATOPOM. J[epeBO MOKe BKIIOYATH B
ce0Oe ouH a0 JeKiIbKa eTarniB K1acu(ikaTopiB Ta BHYTPILIHI BY3JH, OOMEXEHI KOPEHEBUMHU
Ta KiHIeBMMH By3idamu [li merogm w™aroTh Oararo peamizaiii Ha pi3HUX MOBax
mporpamMyBaHHs. B paMkax TOCHIKEHHS, JJIs IEMOHCTpaIlll BUKOPUCTAHHS Ta MOPIBHSIHHSI
peauizaiii anropuT™MiB, BUKopucTano 3acoou Apache Spark MLIib ta Python Sklearn.

VY BupilieHHI npo0ieMHu BUSBICHHS (PIIMHTY OyB BHUKOPHUCTAaHUN THUIOBUN IpoLec
TECTYBaHHs MallMHHOrO HaByaHHA. CroyaTky Oyna HajaHa (YHKINS BCIX JaHUX 3 HaOopy
naHux. HactymHuMm kpokom Oyno HaBYaHHS MOjeNi 3 HaOOpOM TecTiB, AKUM MicTUTh 70%
BUXIIHUX JIaHUX, Ui MaKCHMAaJbHOTO NporHo3yBaHHsA. Ha ocranHbomy Kkpori Oyno
BinpasieHo octanHi 30% maHuX IS IEPEBIPKHU.

3HaveHHsT TOYHOCTI, 3 MapameTpaMH 3a 3aMOBYYBaHHsM, peaiizamii Apache Spark
MLIib, otpumane mig yac ekcrepuMeHTy Oyio Kpallle, HDK pe3yiabTaT peamiszarii Python
Sklearn: 92% mpotu 90%. Ile o3Hauae, mo texnosoris Apache Spark mae kpamry peanizaitito
AJITOPUTMIB 1 MOXKE JIOMTOMOTTH 3a0€3MEeUNTH Kpally MacIiTaboBaHICTh Ta MIBHAKOIIMHICTh B
HOBUX CHCTeMax /s aHaji3y (IIIMHroBux maHux. Peamizaris posnoxiny manux B Apache
Spark MLIib mae 3mory posmapanentoBatd HaBYaHHS 3 MibHOHaMH a00 HaBITh MIiNbApaaM
EK3EeMIUISIPIB.
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B.J1. lyHeunb kaHja. TexH. Hayk, A.M. Cemeren
TepHOMINbCHKHIA HAITIOHATILHUM TeXHIYHUNA yHiIBepcuTeT iMeHi IBana Ilymros, Ykpaina

JOCJIPKEHHS PEKUMIB IEPEJAYI MEPEXI LTE 4G

V.L. Dunets Ph.D, A.M. Semehen
RESEARCH OF LTE 4G NETWORK MODES

TenaeHIis, Koau B TOJOBHIA pOJi BUCTyHAa€e Tepenadya JJaHWX, BCl OYEBUIHIIIEC
nposiBisie cebe B TI00ATBHOMY PO3BHTKY 3B'SI3KY MOOUIBHOI iHAYCTpii. B manwii wac mronn
3BUKJIM JI0 BETUKUX MIBHUAKOCTEH MOOUTEHOTO [HTEpHETY 1 BiH CTa€ Takow * HEOOXIIHICTIO B
MOBCSAK/IEHHOMY XKHTTI, SIK KOJUCH (PIKCOBAaHUIA.

[TonanpmuM (GOpMyBaHHSM CBITOBUX TEJIEKOMYHIKAIMHUX TEXHOJOTIH B ramysi
MOOUTBHOTO 3B'SI3KY BBaXKA€THCS po3poOKa 1 BpoBapkeHHs crannaprtiB 4G, ski 3ade3mneyarsb
BEJIMYE3HI WIBUAKOCTI Iepenadl AaHUX 1, BIANOBIAHO MIJBUILATH SKICTh HPONOHOBAHUX
KOPUCTYBAJIBHULBKAX TOCIYT 1 3HU3ATH BUTPATH y BUKOPUCTAHHI TEJIEKOMYHIKalliHHOTO
oOJiafHaHHSL.

OpHuM i3 cnoco0iB, MPU3HAYEHUX Uil BUPILNICHHS aKTyaJlbHUX 3aBJaHb B Cy4acHHX
TENICKOMYHIKaIlil, € 3actocyBaHHs TexHosorii Long Term Evolution (cxkopoueno, LTE-
TEXHOJIOTI1). BimoOBiTHO, MepexXi CTITLHIUKOBOTO 3B'SI3KY, sIKi peaji30BaHi HAa OCHOBI IaHOTO
CTaHaapTy, Ha3uBaTh LTE-Mepexi.

CborogHi Maibke HI y KOro HEMae CyMHIBIB B ToMy, 1o TexHoisoris LTE mae
HaiOIbIly MEpCIeKTUBY B IIHPOKOCMYTOBOIO MOOUIBHOIO 3B'sI3Ky. Xoua Mepexa LTE B
JaHUW Yac BUKOPUCTOBYETHCS 3ACOUIBIIOTO B NUIAX JOCTyNy B IHTEpHET, 3BHYAHO,
nepeaaya JaHuX Oyzie He €IMHOIO MOCIYTo10, SIKa HalaeThes B IIMX Mepexax. OnepaTopH, sK 1
paHiiie, OTPUMYIOTh OCHOBHUM J0Xia Bix TenedoHii, 1 HaBITh HE3BAKAIOYM Ha IIBUIKE
3pocTaHHs Tpadiky, JUIsl HUX IyXK€ BaKIMBA MOXIIUBICTh 30€peKEHHsS MOCIYyTH Iepenadi
rosiocy i SMS. TIpoGiiema B Tomy, mo LTE, Oyayun texuonoriero «AllIPy», mepenauy romocy
HE MIATPUMYE B TOMY CEHCI, B KOMY MU 1I€ pO3YMIEMO Ha MPHUKJIAIl TPAAULIHHUX MEpEex
GSM / UMTS. TeopeTruHO, 3aB/sSKA BiIMiHHHUM XapaKTePUCTHKaM (MaJli 3aTPUMKH 1 BUCOKA
MIBUJIKICTh), MEPEXy B 3MO31 3a0€3MeYUTH TOM PpIBEHb SIKOCTI MOBH, KU HaJlaBaiu
TEXHOJIOT11 MOMEepeIHIX MOKOIIHb, @ MOKE 1 Kpallle.

Y npaniii pobori Oyne posriasHyra TexHoiorisi LTE sx Bapiant noOynoBu
MYJIBTHCEPBICHOT MepexXi, OTpUMaHa MOXKJIMBICTb Iepeiadi He TIbKHU JaHuX, TAKOXK BiJIeO Ta
TOJIOCOBOTO cUTHAY 4epe3 mepexy LTE 4G.

Tomy nocmimkeHHst pexumiB nepenadi mepexxi LTE 4G € akTyanbHMM, OCKUIBKH J1a€
MO>KJIUBICTh ONITHMAJIBHO TTPOBOJIUTU MOJIEPHI3aIlII0 MEPEXK TSI ITOKPAIIEHHS SIKOCT1 3B’ SI3KY.

Jlirepatypa

1. Ericsson White paper: Voice and video calling over LTE, February 2012, vol. 18,
http://www.ericsson.com/res/docs/whitepapers/WP-Voice-Video-CallingLTE.pdf

2. Tuxsunckuit B.O., Tepentsen C.B., IOpuyk A.b., Mepexi MmoOinbHOrO0 3B'13Ky LTE.
TexHomnorii Ta apxiTektypa.-M.: OxoTpenns, 2010
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BCTAHOBJEHHSI OCOBUCTHX KJIIOUIB IIM®PYBAHHA B XMAPHUX
CEPEJOBMIIIAX

1.V. Dutchak
INSTALLING PERSONAL CHARGING KEYS IN KMARNY MEDIA

XmapkoBa cucteMa 30epiraHHs AaHuX, a0o 30epiraHHs AAaHUX SK [OCIyra — Ie
abcTpakTHE MOHATTS, SIKE BIAMOBiIae CUCTeMI 30epiraHHs JaHUX, Ky MOKHA aMIHICTpyBaTH
3a BUMOIOK dYepe3 cheliaibHuil iHTepdeiic XmapoBi oOumcienHs (cloud computing,
«XmapkoBa (po3cisiHa) 00poOka HaHMX») — TEXHOJOris, fka 3abe3neduye KOpHUCTyBadiB
(oOylamHaHHS) MEPEKEBUM JOCTYIIOM JI0 3arajibHOro MyJdy pecypciB, K [HTepHeET-cepsic.
KopuctyBau Mae nocTtynm 1O OCOOMCTHX JaHUX, ajlé HE MOXKE YHPaBIATH 1 HE MOBUHEH
HiKITyBaTHCA PO 1HPPACTPYKTYPY, ONEpaliifHy CUCTEMY 1 IporpamHe 3a0e3MeyeHH s, 3 SKUM
BiH mpaioe. lle MoxyTh Oytu sk Oe3nmocepeHbO OOUMCITIOBAIBbHI MOTYKHOCTi, TaK 1
CXOBHIIA JIAHUX, Pi3HI CEpBicH, MporpamMHe 3a0e3MeueHHs, 1 HaBITh MEPEeXi mepeaadi JaHuXx.
[lpy uboMy JaHi pecypcH CTalTh JOCTYIHUMH OINEPAaTUBHO 1 3 PI3KO 3HWKEHUMHU
eKCIUTyaTal[iiHIMH 3aTpaTaMH.

Xo4a Ha CbOTOJHI 1 ICHY€E MIUPOKA TAKCOHOMISI TEPMIHOB, SIK1 3BY)KYIOTh KOHTEKCT, aje
B IIUIOMY BC€ 3BOJUTBHCA /10 LIUX TPhOX MeToAIB (cepsiciB). Ll Tpu TuUmU cepBiCiB MOXKYTb
mpaioBaTH okpeMo abo B koMOiHaIii oauH 3 ogHUM. OctanHa mudpa B npuHIHMi «4-3-2»
XapakTepu3ye THI XMapKd. 3TigHO 3rajaHoro npuHouny «4-3-2», napyra nudpa
XapaKTepHu3ye TP OCHOBHUX METOJM MOCTayaHHs XMapKoBuX cepaicis: Infrastructure-As-A-
Service, Platform-As-A-Service i Software-As-A-Service (pucyHok 1).

YapaeniHHA KOPHCTYBAaHeM

[Tporpamm |

Hami |

[Tporpamm |

Hari |

ITporpamm |

Hami |

Iporpasmu |

dasi |

Cepenosuile
BHHKOHAHHA
[Minnporpasmae
zabesnedena

[ [Ti nmporpase

Cepenosuile
BHEOHAHHA

sabesneyens

oC

ocC

Bipryanizaiis

CepenosHnie
BHEOHAHHA

IMianporpasme
rabesneyenua

Bipryanizaiis

CepenosHnie
BHEKOHAHHA

[Mianporpasme
FabesneyenHs

Bipryanizamis

Bipryanizauis |

Cepnep Ceppep Cepnep | Cepnep |
CxoBuine Cropuine Cxopuiie | Cxropuine |

Mepesa | Mepesa Mepesa | Mepesa |
JokansHo laaS Paas SaalS

YIpapmTiHHA BEHIOPOM

Pucynox 1. PiBHeBe npecTaBieHHsS XMapKOBHUX CEPBICIB.

OnHi€ero 3 HAUACKPABIIMX BIIMIHHOCTEH MK XMapKOBOIO Ta TPAAMIIIITHOIO CHCTEMaMH
30epiranHs € 3aco0u JOCTYIy 10 HHUX (PUCYHOK 2). BimbIicTh mocTadyaibHUKIB MPOMOHYE
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pi3HI MeTOAM JOCTyIy, ofaHaK 3arainbHomnpuitHaTHMU € APl Web-cepsic. binbmricts 3 HuX
peamizoBani Ha mnpuHnunax REST, ocHOBOIO sIKOTO € 00’€KTHO-OpIEHTOBaHA CXeMa, IO
po3pobiiena nosepx nporokory HTTP (3 Bukopuctanusm TCP B sIKOCTI TpaHCTIOPTY).

Mepexa Inreprer

API Web-cepric AP na ba3i dhaitnis API na Gazi Gnokis [rmn API
(ReST, SOAPiT.IL) (NGS, CIFS, FTP) (ISCSI) (webDAV)
- Amazon 53 - Nirvanix SDN - CleverSafe - Zetta
- Windows Azure - Zetta - Cloud Drive - Egryte
- Mezeo platform - IBM - CleverSafe

XMapKoBa CHOTEMA 30epIraHns JAHHK

Pucynok 2. Meroau noctymy 10 XMapKOBUX CHCTEM 30epiraHHs JaHUX

[Tpu po3risii XMapKOBUX CXOBHII JaHUX 30CEpe/PKEHa yBara Ha iX apXiTeKTypHHUX
0COOJIMBOCTEH 3 TOUKH 30py €PEKTUBHOCTI Ta IOCTYIHOCTI JUIsl KOpUcTyBauiB. EekTuBHICTh
30epiraHHsl JJaHUX — BaXJIMBAa XapaKTePHCTHKAa XMapKoBoi i1H(pacTpykTypu 30epiraHss,
0COOJINBO BpPaxOBYIOUM ii aKIEHT Ha 3arajbHy €KoHoMito. IIpoayKTHBHICTH Mae Oarato
acIIeKTiB, ajieé TOJIOBHE 3aBJAaHHSA XMapKOBOI CHUCTEMHU 30epiraHHs JaHUX — IMEpeMIleHHS
JAHUX MK KOPHUCTYBaueM 1 BIJIaJIEHUM MOCTa4aJIbHUKOM XMapKOBUX MOCIIYT.

[TpoBeneHo aHami3 apXiTeKTyp cucTeM 30epiraHHs JaHHUX, JOCHIJKEHO OCHOBHI
HIIXOAM JO XMAapKOBUX TEXHOJOTIH, BHUIUIEHO OCOOIMBOCTI (OPMYBaHHS apXIiTEKTypH
XMapKOBHUX CXOBHII JaHUX 1 X MpoOIeMaTHKy Ta IPOBEIECHO aHalli3 TPAHCIIOPTYBAHHS JaHUX
B PO3NOAUIEHUX cHUCTeMaxX. Y TMpoleci aHali3y BHUIUIEHO MO3UTHBHI 1 HEraTWBHI PHUCH
OKpEMUX apxXiTeKTyp 30epiraHHs JaHUX.

Jlitepatypa

1. Beccapab B. I. I'enepatop camomnoaioHoro Tpadiky st MojaeseH iHpopMaIlIHHUX MEPEK /
B. L. Beccapa0, E. I'. Irnarenxo, B. B. UepiBHchkuil. / HaykoBi mpani HOHEIBKOro HaI[iOHAJIBEHOTO
TexHiyHOro yHiBepcutety. — 2008. — Ne130. — C. 23— 29.

2. Ctpyounpkuii P. T1. AHaii3 3arpo3 XMapKOBHM CXOBHINAM JIAHHX Ta METOJIB IX 3aXuCTy /

P. II. Crpybunskuii, II. P. Crpyouuskuii, H. b. IllaxoBceka. // Haykosi mpaui. Komm'torephi
texHogorii. — 2013. — Ne217. — C. 35-38.

3. Crpybunpkuit P. I1. MonemoBaHHsS TPaHCHIOPTHUX MPOTOKOJNIB JIOCTYITY JIO XMapKOBHUX
cxoBum jganux / Pocrtucnap [laBnosuu CrpyOurpkuit. // Marepianu MiKHApOIHOI HAYKOBO-
NpakTU4HOi KOH(EpeHLil MOJIOANX BUCHUX Ta CTYIeHTIB «lH(popmauiliHi TeXHOJOrii, eKOHOMiKa Ta
NpaBo: CTaH Ta MEPCHeKTHBU po3BUTKY». — 2014, — Nel1. — C. 47-48.
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MEJUYHI IHOOPMAIIAHI CHCTEMH

S. F. Dyachuk Ph.D., Assoc. Prof., A.Y. Fesyna, D.B. Yamschikov
MEDICAL INFORMATION SYSTEMS

MIC piBHS JiKyBaIbHO-TIPO(DUIAKTUYHUX YCTAHOB MPEACTABICHI TAKUMH OCHOBHUMH
rpynamu:
e [H(opMmarliifHi CHCTEMU KOHCYJIbTAIlIHHAX LIEHTPIB;
¢ banku iH(opmaIlii METUIHUX YCTAHOB 1 CITYKO;
e [IepconidikoBani pericTpu;
o CKpIiHIHTOBI CHCTEMHU;
e [H(opMmarliifHi CHCTEMH JIIKYBATBHO-TIPO(DITAKTHYHUX YCTAHOB;
¢ [HopmariitHi cucTeMu HayKOBO-IOCHIIHUX IHCTUTYTIB Ta BY3iB.

Iadopmariiini cucreMu KOHCYJIBTATHBHHX IEHTPIBIpPU3HAYCHI Ui 3a0e3redeHHs
(GyHKIIIOHYBaHHS BIANOBIAHUX MiAPO3AUTIB Ta iH(GOpMAIiAHOI MIATPUMKH JKApiB MpH
KOHCYJIbTYBaHHI, IIarHOCTHIII 1 MPUIHSTTI PillIeHb y BUMIAAKY HEBIIKJIQIHUX CTAHIB

[Hdopmariiini cucTeMu KOHCYIbTaTUBHUX LIEHTPIB MOAUISIOTHCS HA:

® JIiKyBallbHI KOHCYJIbTATUBHO-A1aTHOCTUYHI CHUCTEMH [UIsl CHyk0 MIBHAKOL 1
HEBI1AKIaIHOT TOIMMOMOTIH;

® CHCTEMHU JUIsl IUCTAHIITHOTO KOHCYJIbTYBAHHS 1 IIarHOCTUKH HEBIJKIIATHIUX CTaHIB
B MeAiaTpii Ta IHIIUX KITIHIYHUX TUCIUILTIHAX.

banku iHpopMalli MeAMYHHUX YCTAaHOB 1 CHYXO MICTATh JaHl NpO SKICHUH 1
KUTBKICHUM CKJIaJl MpPaliBHUKIB YCTAHOB, MPUKPIIUIEHOTO HACEJEHHS, OCHOBHI CTaTHMCTHUYHI
JIaH1, XapaKTEPUCTUKHU PaiOHIB OOCIYroByBaHHs Ta 1H. HEOOX1H1 AaH].

[lepconidikoBani perictpu (6aHku i1 0a3w AaHUX) - 1€ PI3HOBUA iHGOpMaIliiiHo-
JOBIIKOBUX CHCTEM, IO MICTATh 1HQOpMaIio 3 (opmani3oBaHol icTOpii XBOpoOW uu
amOynaTopHoi KapTku. Perictpu 3a0e3nedyloTh AUTBHUYHUM, CIMEHHHM  JHKapsM,
crieriaigicraM, OpAMHATOpaM Ta 1H. MOXJIMBICTH IIBUJKOTO OTPHUMaHHS HEOOXI1THOT
iHpopMalii Mpo TmalieHTa, KOHTPOIIO 3a JAMHAMIKOIO XBOPOOM, SKOCTI JIIKYBaJIbHO-
mpoQiTaKTUYHUX 3aXO0/IIB

CKpiHIHTOBI CHCTeMM HpPU3HAYEHI JJIs IPOBEJCHHS J0JIIKAPCHKOT0 MPOQLIaKTUIHOTO
OTJIAy HACENeHHS a TaKoXK IS (OpPMyBaHHS TPYN PHU3HKY 1 BHSABICHHS XBOPHX, IO
noTpeOYIOTh JOMIOMOTH CIEialliCTiB.

CKpiHIHT 3/11MCHIOETbCS HA OCHOBI PO3POOJIEHNX aHKETHUX KapT YM MPSIMOTO Aiajiory
MaIieHTa 3 KOMIT FOTEPOM.

3amayi, 1O pO3B’SA3YEThCS MOAIOHMMH 1HGQOPMALIMHUMU CHUCTEMaMH Ha piBHI
amMOyJaTOPHOTO 3aKiaxy, GOPMYITIOIOTHCS HACTYITHUM YHHOM:

® TIiABUIICHHS MEANYHOT €PEeKTUBHOCTI MPODUIAKTUIHUX OTJISAIB IO BCIM OCHOBHUM
npodisasm matosorii (B 6-10 pasiB) 1 mepexia Big (QopMalibHOT 3BITHOCTI A0 peaibHOTO
KUTbKICHOTO KOHTPOJTIO 3/I0pPOB’SI.

® OTPUMAaHHS CIIEKTPY 3/10pOB’S HE JIMILIE OKPEMOTO MaIli€HTa, a i KOJIEKTUBIB JIO/IEH,
1 BIJIMOBIIHO BUSBJICHHS B IHTETPAIbHUX MPOQIIAX HETaTUBHUX MPUYUH, 0€3MOCEepeTHbO
OB’ SI3aHUX 3 OCOOJIMBOCTSIMH KUTTS JAHOTO KOJIEKTUBY;

® CBO€YACHE BHSIBIICHHS 3aXBOPIBIIY (Ha PaHHIX CTaifAX 3aXBOPIOBAHHSA), IPOBEICHHS
1 peaJibHA OITIHKA SKOCTI CJTIIYIOUN JIKYBAJIbHUX 1 peaOuTiTalliifHIX 3aXO/IiB.
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HaiiBaxnuMBIimIUM pi3HOBHJIOM CKpPIHIHTOBUX CHCTEM € aBTOMAaTH30BaHI CUCTEMHU
NpoQUIaKTUYHUX OIJIAAIB HaceleHHs. OCHOBHUM 3aBAAaHHSAM IIMX CHCTEM € BHUSBJICHHS
HAIli€HTIB, 0 TOTPeOYIOTh HAMPABJICHHS JI0 JIKapiB CHEIialliCTiB.

[apopmariitHi  cuctemu  JiKyBaJbHO-TIpodinaktuuHux ycranoB (IC JIIY) ue
iHpopMaLiliHi cucTeMu, mo 6a3ylThCs Ha 00'eqHaHHI BCiX iH()OPMAIIITHUX TOTOKIB B €AMHY
cucTeMy 1 3a0e3mnedyloTh AaBTOMATH3allll0 PI3HUX BHUIIB ISUIBHOCTI yCTaHOBH. Y
BignoBigHoCTi 3 Buaamu JIITY 3a3Bu4aii po3pi3HAIOTE MPOTrpaMHi KOMIUIEKCH iH(POpMAaLiHHIX
cucreM: “Cramionap”, “Ilomikminika”, “llIBunka momomora”. BuximHa iHdopMariis Takux
CHCTEM BUKOPHUCTOBYETBHCS SIK JJIS1 PO3B’SI3aHHS 3aBJaHb ynpasiiHHs Bianosianoi JIITY, Tak i
JUI PO3B’SI3aHHS 3a/1a4 CUCTEMaMH BHUILUX PIiBHIB.

OpHiero 3 HaWBaXUIMBINIMX 33734 Ipolecy iHpopmaruzamii € 3a0e3neueHHs
NpPEJCTaBICHHS BCIX HAsABHUX JaHUX Y BUIVIAAL, 3pYYHOMY Ui NPUHHATTA pillleHb, SK
JiKapsMU, TaK 1 MEJIMYHOKO aaMiHicTpariero. Ha Buxomi iHpopMaIiiHoi CHCTEMH OTPHIMAEMO
y3arajibHEH1 Y1 aHATITUYHI JIaHi.

IC JIITY 3a3Bu4aii CKIIaJar0ThCA i3 HACTYITHHX ITiJICHCTEM:

1. MeauKo—TeXHONOT1UHY JisSIbHICTb;

2. OpraHizaiiiiHy JisUTbHICTB;

3. AIMIHICTPAaTUBHY JISJIbHICTb.

Mennyna migcucremMa 3adesneuye iH(GOpMAIiifHy MIATPUMKY IisUTBHOCTI JIiKapiB
pi3HMX crieniaibHOCTeH. Bei nepepaxoBaHi BuIlle MeIU4HI iHPOpMaIIiifHI cHCTeMH 0a30BOT0
piBHSL 1 TEXHOJIOTIYHI CHCTEMH DIBHS YCTAaHOBH MOXYTh 1 MalOTh BXOAHMTH B CTPYKTYpY
MEIMYHOI MiJACUCTEMH, 3a0e3Nedyloyd aBTOMATH3allil0 BChOIO TEXHOJOIIYHOIO IPOLECY
MEIUYHUX MPaIliBHUKIB. 3a3BUYAM MiICHCTEMAa BKITIOYAE:

e xomiuiekc APM cnemianmictie ganoi JIITY, nHa 0a3i Skux 301HCHIOETHCS BEIEHHS
OCHOBHOI JOKyMeHTalii (¢opmaiizoBaHa KapTa aMOyJIaTOPHOIO XBOpOro, (popmanizoBaHa
icTopis xBopoOM Ta 1iH.), (opMyBaHHS 0a3 JaHMX Ha XBOpHX, (OpPMYyBaHHS 3BITHHUX
JIOKYMEHTIB, iH(popMaliiHa MiATPUMKa OPUHHATTA pillleHb 1 OIiHKa pe3yJbTaTiB JisSUIbHOCTI
JiKaps;

® KOHCYJIbTATUBHO-/11arHOCTUYHI CUCTEMH 1 LICHTPU;

® CKpIHIHTOBI CUCTEMH;

® pPI3HOMaHITHI NEPCOH1(IKOBaHI PETICTPH;

e iH(pOopMaLIHHO-TOBIAKOBI CUCTEMH 1 03U 1aHUX PIBHS YCTAHOB.

['ocmomapcebka (opranizaiiiiiHa) mificuctemMa po3B’si3ye 3a/adi yIpaBiiHHSA [OTOKaMH
XBOpHUX, B TOMY YHUCII ONTHUMI3AIl] 1 3aBaHTaXEHHS BCIX BUAIB pecypciB. OYHKIIIOHYBaHHS
HiJICUCTEMH 3a0€3MeUy€eThCsl KOMIT IOTEpHU3aIli€l0 poOOYNX MiCllb MEPCOHATY pericTparypu,
qucneryepiB, MeAcTatucTuka. OnepaTuBHa 1H(OpMAaLIiS IPO PyX XBOPHUX 1 JIKKOBOMY (POH/II
B CTalllOHapaX, BIABIAYBAaHOCTI B TOMIKIIHIYHMX YyCTAHOBAaX JO3BOJISE TIABHUIIUTH
e(eKTUBHICTh PO3B’sI3aHHS MPOOJIEM OUiKyBaHHS, Yepr, BUOOPY IPIOPUTETIB.
@DiHaHCOBO-eKOHOMIYHA 1 aJMIHICTPaTUBHO-YNPABIIHCbKA CTOPOHU JistibHOCTI JIITY
OXOIUTIOIOTHCS aIMIHICTPAaTUBHOIO TiAcucTeMoro.. [limcucrema m03BOJIsIE BUPINIYBaTH Taki
3aJa4i yOpaBiIiHHA, K KOHTPOJb 32 JISUIbHICTIO PI3HOMAHITHUX MiAPO3JLTIB, aHaTi3 00’ eMy 1
AKOCTI poOOTH JIKapiB, JUHAMIKY TOKa3HUKIB 3J0pPOB'Sl 3aKpIIJIEHOTO KOHTHUHIEHTY,
KOHTPOJb 3a IUIAHOBHUMH CTPOKAMM CIIOCTEPEKEHb JUCHAHCEPHUX TPyl 1 CTPOKAMHU
JIKyBaHHS B CTalllOHapi, 3aBJaHHA KaJIpOBOi 1 (1IHAHCOBO-€KOHOMIYHOT MOMITUKH YCTAHOBH.
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PO3POBKA CUCTEMHY YIIPABJIITHHSI KOHTEHTOM 3A JTOIIOMOI OIO
IMPUPOJHOI MOBHU

V.R. Zhurov, O.P. Yasniy Dr., Assoc. Prof.
DEVELOPMENT OF CONTROL SYSTEM BY NATURAL LANGUAGE

CyuacHMii CBIT TEXHOJNOTIH Ma€ OJHY CYTTEBY OCOOIMBICTH Oe3nepepBHUN 1
JUHAMIYHUKA PO3BHUTOK. 3 KOXXHHUM POKOM 3'SBIISFOTHCS HOB1 KOHIICMINT Ta iX peaiisarii, a
ICHYI0Y1 pO3IIMPIOIOTH CBOI (PYHKIIIOHANBHI XapaKTepUCTUKH 1 MoxuBocTi. He HOBa 1 meTa
i€l cmipani mporpecy - 3pOOMTH yMOBU JKUTTS JIOAMHHM SIKOMOra KOMGOPTHIIIMMH 1
npoaAyKTHBHUMHU. OJHIE€I0 3 MPUYMH TAKOTO OYPXJIMBOTO 3POCTaHHS € IIMPOKE MOIIMPEHHS
Internet i 3HauHe 30iIbIIEHHS IIBUIKOCTI Iepeaadi Aanux. Sk 3a3nagarots B Google, mo 2008
poky OyB «lHTepHeT mozael», Temep HacTaB «lHTepHET peueil», Tak SK IPUCTPOIB,
MiKIIOYEHUX 10 CBITOBOI MEpexi CTalo Oulbllle HDK KUTENIB IUIaHETH. 3aBASKU LbOMY
B33a€MO/III0 1X 3 JIOJAWHOIO CTAJIO MOKJIMBO BUHECTH HA 30BCIM 1HIIHUI PiBEHb.

OnHUM 3 OCHOBOIOJIOKHUX sIIEp HOBOI'O IHTEPHETY € CHCTEMHU YIPaBIiHHS
koHTeHTOM (CMS). Caiit, moOymoBaHMII HA OCHOBI TaKOi CHCTEMH B iJ€aIbHOMY BHUIAIKY
HEPEeTBOPIOETHCA B O13HEC-IHCTPYMEHT, SKUM MOXYTh JIETKO YIPaBIATH Oe3rnoceperlHbo
KOHTEHT-MEHeKepH Ta miap-¢axiBui. [Ipu nmoBcskaeHH1 poOOTI BUHUKAE O€311i4 PyTUHHOL
poboTH, siKa BiAOMpae BEIMKY KUIBKICTh KOPHUCHOTO 4acy Ta CIIOBUIBHIOE PO3BUTOK BeO-
camry.

CyTb po3poOKH MoJIATa€ y CTBOPEHHI CUCTEMHU YIPABIIHHS KOHTEHTOM, II0 MiJABHIILYE
KOM(OPT KepyBaHHS 1 CYNpOBIJ BeO-CailTy, 3aBISKU IHTErpallii roJ0COBOTO KEpyBaHHS,
BUBOJITYM MOT0 Ha sIKICHO HOBMH piBeHb. Po3pobioBaHa cucrema sk 1 6araTo feBaiiciB 21-ro
CTOJITTS] €EKOHOMUTH Yac KOPUCTYBAUiB 1 MiJIBUIILY€E TPOAYKTUBHICTD X Hpalll.

Po3pobnennii BeO—o1aTok Oye JOCTYMHUM A BCIX CMapTQOHIB Ta MJIAHIIETIB, SKi
BXKE€ JJABHO CTAJIM HEB1I €MHOIO YACTHHOIO KUTTS CydacHOI JiroauHu. s peamizarii gaHoro
IPOEKTY 3alpOIIOHOBAHO BUKOPHCTATH MOBY mporpamysanHs PHP ta ¢peiimBopk Laravel.
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3AXHACT IH®OPMAIIIL B EJEKTPOHHOMY JTOKYMEHTOOBIT'Y

V.0. Zavodyanskiy
PROTECTION OF INFORMATION IN THE ELECTRONIC DOCUMENT
SECURITY

[Iupoke BHUKOpHCTAaHHS 1H(GOPMAIIMHUX TEXHOJOTIM y BCIX cdepax KUTTIA
CYCIILJIBCTBA POOUTH JOCUTH aKTYyalIbHOIO MpoOieMy 3axucTy iHdopmalii, iHGopMaliiHuX
pecypciB, KaHaJiB Mepenavi JaHUX BiJ| 3JMIOYUHHUX il 3JTIOBMHUCHHKIB. Y Mipy PO3BHUTKY
TEXHOJIOT1M eJIEKTPOHHMX IUIATEeXKIB Ta JOKYMEHTOOOIry € BeslMKa HeOe3leKka BTpy4YaHHs
CTOPOHHIX 0ci0, 3 METOI0 3aBAAaHHS MIKOJAHM MiJIPUEMCTBY, IO IPU3BEIE O BiAYYTHUX
30uTKiB. TOMy HE BHUMAJKOBO 3aXMCT JaHUX y KOMII'IOTEPHUX Mepexkax CTae OJAHIEI 13
HaroCTpimux npooIeMm.

Bukopucranss cucreM enekTpoHHOro aokymeHroobiry (CEJI) mo3Bonse nocartu
BEJIMYE3HOTO E€KOHOMIYHOTO edekry. Ane, ynpoBamkytoun CEJl He moxHa 3a0yBatu mpo
Oesneky cuctemu. OnHi€0 3 HalBaxIUBIMMX BUMOT 10 Oyab-skoi CEJl € 3a0e3smeueHHs
0e3MeKH eIeKTPOHHOTO 0OMiHY JOKYMEHTAMH.

OcHoBaumu 3arpo3amu Oesneku CEJ] e:
3arpo3a uiicHocTi iH(opMarii;
3arpo3a KoH(DiIeHI[IHHOCTI;

— 3arpo3sa po0OoTi cucTemu;
3arpo3a JI0CTYIHOCTI.

Oco0nuBe 3HAYEHHS Ma€ PEryJtoBaHHs (peryiaMeHTYBaHHs) JTOKYMEHTOOOIry, sike
OB’ s13aHe 3 eJIEKTPOHHUMU JIOKYMEHTaMH.

PernaMeHT A0KyMeHTOOOIry sIBisie COOOI0 CYKYNHICTh MNpaBui 1HQpOpMaiiiHOl
JiSUIBHOCTI  CyO’ekTiB  1H(QOpMamiliHMX  BITHOCHMH, BH3HAUEHUX  3aKOHOJABCTBOM,
HOPMAaTHBHUMHU aKTaMu a0o0 yrogamu. PerimamMeHT JOKyMEHTOOOITY BH3Ha4yae poJjii Ta mpaBa
Cy0’€KTIB IOJI0 CTBOPEHHS, BOJIOJIHHS, KOPHCTYBAaHHS Ta PO3MOPSIKEHHS JOKYMEHTaMH,
nopsok oopmiieHHs 1 gikcanii iHdpopmalii Ha HocleBI 1H(oOpMaii.

BignosimHo 1o cratti 6 3akony VYkpainum «IIpo eneKkTpoHHI JOKyMEHTH Ta
€JIeKTPOHHUIN JTOKYMEHTOOOIr»[1] enekTpoHHMH MIANHC € OOOB’SI3KOBUM PEKBIZUTOM
esniekTpoHHOro fokymeHty (EJI), skuii BUKOPHCTOBYETbCA JUIS 1eHTH]IKaIil aBTOpa Ta/abo
nignucyBada EJ] iHmuMu cy6’€kTamMu eIeKTPOHHOTO JOKYMEHTOO0OITY.

Cratreto 1 3akony Ykpainu “IIpo enekrponnuil nudposuit mianuc’[2] BU3HaAUECHO
TaKi TEPMIiHU:

— EJEKTPOHHUHN MIANHC — J1aHl B €JEKTPOHHIN Qopmi, K1 AOAAIOTHCS 10 1HIINUX
eIeKTPOHHUX JaHUX abo0 JIOTIYHO 3 HUMH IMOB'S3aHI Ta MpU3HAYeHI Ui imeHTudikamii
HiANrCyBaya WX JaHHX;

— enektpoHHud wnudposuit mianuc (ELII) — Bux enexkTpoHHOro miAmucy,
OTPUMAHOTO 32 PE3YJIbTaTOM KPUNTOTPpadiuHOro MepeTBOPEHHsI HAOOPY eNEKTPOHHUX JaHUX,
KWW TOAAETHCS JI0 1bOTO HAbOpy ab0 JIOTIYHO 3 HUM MOEIHYETHCS 1 AA€ 3MOTY MiATBEPAUTH
foro 1imicHiCTh Ta iAeHTHGIKyBaTH mianucyBava. EnexTponHuit numdpoBuil migmmc
HAaK/IaJa€TbCs 3a JIONMOMOTOK OCOOMCTOrO KIIIO4a Ta HEpeBIPSETbCA 3a  JIOMOMOIOI0
BiJIKPUTOTO KITFOUA;

3axumenictp EIIIl Bixg BiATBOpeHHsS uM MiApoOKH 0a3yeThCs Ha 3aCTOCYBaHHI y
BIJIMIOBITHUX TEXHOJIOTISIX MeToNiB Kpunrorpadii. Tak, y pa3i 3aCTOCyBaHHS aJTOPUTMY ISt
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(dbopMyBaHHS Ta MEPEBIPAHHS €IEKTPOHHOTO IU(PPOBOTO MiIMUCY 3 JOBKUHOIO Kitoya y 264
OiTH TPUBAIICTh YacCy, HEOOXIMHOTO JUIsI WOrO MOXKJIMBOIO ‘‘3JIaMyBaHHS  IIJISAXOM
3aCTOCYBaHHA HAWCy4YaCHIIIMX METOMIB KPUIITOAHAII3Yy 3 JOMOMOTOK KOMII'IoTepa i3
yacToToro nporecopa y 3 I'TL, ekcriepTy OIiHIOIOTH BETUYMHOIO Maibke 1 THC. pOKiB.

Jlnst 3abe3nedyeHHs 3axucTy iH(popmarii 3 0OMEXEHHM JOCTYIOM, BUMOTa IOJIO
3aXHUCTy SKOI BCTAaHOBJICHA 3aKOHOM, B 1H(QOpPMAlIMHUX, TEICKOMYHIKAIlIMHUX Ta
iHpOpMaLiHHO-TEIEKOMYHIKAIlIHHUX ~ CHCTEMaX IOBUHHI OOOB’S3KOBO  BHKOHYBATHUCS
HACTYITHI TPOLEAYPHU:

— aBTeHTU(iKaIlsI — mMpoleAypa BCTAHOBJICHHS HAJIECKHOCTI KOPHCTYBaudeBi
iHpopMalii B cucTeMi npea’ IBIEHOTr0 HUM 11eHTH]IKATOPa;

— igeHTH(iKalig — TpoueAypa pO3Mi3HABAHHS KOPUCTYBaya B CHUCTEMi, SK
MIPaBUJIO 3a JOIIOMOTOI0 Halepes BU3HaueHOro iMeHi (ineHTudikaTropa) abo 1HIIOI anpiopHOT
iH(popMarii Mpo HBOTO, KA CIPUHMAETHCS CHCTEMOIO.

Jlna opranizamii 3axucty iHdopMaIii eIeKTPOHHOI CHUCTEMH JIOKYMEHTOOOIry
JIOJTATKOBY yBary moOTpiOHO 3BEpHYTH HA 3a0€3MEeUeHHsS JOCTYIMHOCTI IMyOigHOi Hipopmarii
Ta ONOKYBaHHsS HECaHKIIOHOBaHOro joctymy. OCHOBHE MpoOJieMHE MicCle MpU Opraxizarii
3axucty CEJl — me He TexHiuHi 3ac00M, a JIOSITBHICTh KOPUCTYBauiB. SIK TiIbKH JOKYMEHT
NOTpaIuIsie 10 KOPHUCTyBada, KOH(IACHLIWHICTh LBOrO JOKYMEHTA IO BiJHOIIECHHIO 0
KOPHCTYyBa4a BXKe MOpylieHa. TeXHIYHUMH 3aX0JaMH B TPHUHIUII HEMOXJIMBO 3aro0irTu
BUTOKY JOKYMEHTa 4Yepe3 IbOro KOpHcTyBada. BiH Moxe 3HaiiTH 0Oe3niu crnocobiB
CKomiroBaTH iH(OpMaIio, Big 30epeXeHHs HOTro Ha 30BHIMIHIA HOCIH 10 OaHAJIBLHOTO
dororpadyBanns. I[IpoTokonmtoBaHHsS i KOPUCTYBaudiB — BaXJIMBHM MYHKT 3aXHCTy
EIEKTPOHHOTO JOKYMEHT000iry. Moro mpaBmibHa peamiamis B CHCTeMi JJ03BOJHTBH
BIJICT€XKYBAaTH BCl HENMpaBOMIpHI il 1 3HANTH BUHYBATIsl, a MPHU ONEPATUBHOMY BTPYYaHHI
HaBITh 3YIUHUTH CIIPOOY HEMPABOMIPHUX 200 3aB/JalOUUX IIKOIM JIIH.

ITigxig [0 3aXHUCTy €JIEKTPOHHOTO JOKYMEHTOOOIry Mae OyTH KOMIUIEKCHUM.
HeoOxigHo TBepe3o oliHIOBaTH MOXJIMBI 3arpo3u Ta pusuku CEJl 1 BeIMUMHY MOXIIMBHUX
BTparT BiJ 3arpo3. 3axuct CEJ] He 3BOaUThCA JUILE 10 3aXUCTY TOKYMEHTIB 1 pO3MEKyBaHHS
JNOCTYIy 110 HUX. BaXXIMBHMH € TIMTaHHS 3axXUCTy alapaTHUX 3aco0iB  CHCTEMH,
NEpCOHATBHUX KOMIT'IOTEPIB, MNPHUHTEPIB Ta IHIIUX HPUCTPOIB; 3aXUCTy MEPEKEBOTO
Cepe/IoBUINA, B AKOMY (DYHKIIIOHY€E CHCTEMa, 3aXMCT KaHAIIB Mepeaadl JaHUX 1 MEPEKeBOTro
ycraTKkyBaHHs, MoxiuBe BuaiieHHa CEJ[ B ocoOmuBuit cermeHT Mepexi. Kommieke
Oprafi3aliiHUX 3aXOJIB BIJIrpa€e BaXJIUBY pPOJb Ha KOXHOMY piBHI 3axucty. [lorana
oprasizallis MO>K€ 3BECTH HaHiBellb YCi TEXHIUHI 3aX0]H, SIK JOCKOHaJ BOoHU O He Oynu. [lpu
BHUOOp1 3ac001B 3aXMCTy CJIIJ OLIHUTU PeajibHI BTPATU BiJl PO3TOJIOMIEHHS a00 CIIOTBOPEHHS
iH(popMarlii 1 CIiBCTaBUTH 3 BapTICTIO 3aC00IB OXOPOHU. AJle B Oy/b-IKOMY BHUIAJKy TOBHHHI
OyTH BIPOBAKEHI €JIeMEHTapH1, HalCIIeBII 1 BiJ] I[bOTO HE MEHIIT €()eKTUBHI 3aCO0U — BXI]T
JI0O CUCTEeMH JOKYMEHTOOOIrY TOBMHEH 3IMCHIOBATHCS 3a CHCTEMOIO TMapoiiB 3
PO3MEXOBaHUM piBHEM jaocTyny. Di3udHuil 1OCTYN B MPUMIIIIEHHS, /Ie BCTAHOBJIEHA CHCTEMa
KEepYBaHHS JOKYMEHTOOOIroM, NOBHMHEH 3JIHCHIOBAaTHCA 3a IMpaBHJIaMH BHYTPILIHBOTO
PO3MOPAAKY 1 0yTH OOMEXKEHHUM JUJIsl CTOPOHHIX OC10.
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CUCTEMMU EJJEKTPOHHOI'O JOKYMEHTOOBIT'Y B JIEP KABHUX
YCTAHOBAX YKPAIHU

V.0. Zavodyanskiy
ELECTRONIC DOCUMENTARY SECURITY SYSTEMS IN PUBLIC
INSTITUTIONS OF UKRAINE

EdexTuBHICTD yHpaBiiHHA JEp>KaBHUX OPTraHiB y Cy4aCHUX YMOBaX 3HAYHOIO MipOIO
3aJICKUTh BiJ BHUPILNICHHS 3aBIaHb OINEPATUBHOIO CTBOPEHHS EJNEKTPOHHHUX JOKYMEHTIB,
KOHTPOJIIO 32 IX BUKOHAHHSM, B1Jl OpraHizalii 30epexeHHs, a TAaKOK MOLIYKY 1 BAKOPUCTAHHS.
EnexTpoHHMiA JOKYMEHTOOOIr [03BOJISIE CYTTEBO IIJBUIIMTH €(EKTUBHICTH POOOTH Ta
CKOPOTUTH 4YacoBl BUTpPATH Ha PO3B’A3aHHA 3aJay, NOB’SA3aHUX 13 AISUIBHICTIO JEp’KaBHUX
OpraHiB.

BinmoBigHo nmo crarri 9 3akony VYkpainu "IIpo eneKTpOHHI [TOKyMEHTH Ta
€JIEKTPOHHUI JOKYMEHTO0OIr" [1], eneKTpoHHUI JOKYMEHTOOOIr — 1€ CYKYIHICTh MPOIECiB
CTBOpDEHHs, OOpOOJEeHHs, pelJaryBaHHs, IepellaBaHHs,  OJAEp)KaHHS,  30epiraHHs,
BUKOPWCTAHHS Ta 3HUIICHHS €JIEKTPOHHUX JOKYMEHTIB, SIKI BUKOHYIOTBCS 13 3aCTOCYBaHHSM
MEePEeBIPKH LITICHOCTI, Ta, Y pa3l HEOOX1HOCTI, 3 MiATBEPIKEHHAM (PaKTy OJEp KaHHSA TaKUX
JIOKYMEHTIB.

Cuctema eJIeKTpOHHOTO JOKYMEHTO00Iry — 1ie OpraHi3aliifHo-TeXHIYHa CUCTEMA, 110
3a0e3rmeyye TMpOIEC CTBOPEHHS, YIPABIIHHS JIOCTYIIOM 1 TIOMIMPEHHS EJIEKTPOHHUX
JOKYMEHTIB Yy KOMIT'IOTEPHMX Mepexax, a TakoX 3ale3ledye KOHTPOJIb 3a IMOTOKaMH
JIOKYMEHTIB B OpraHizaii.

3rifHO 13 3aKOHOJABCTBOM, CHUCTEMa €JIEKTPOHHOI0 JIOKYMEHTOOOIr'y NOBHHHA
BIJINOB1/IaTH BUMOTAM HOPMAaTHBHO-TIPABOBUX aKTIB y cepi 3axucty iHdopmarlii. 3okpema,
IIE CTOCYETbCS MOJOXKEeHb 3akoHy YkpaiHu «IIpo 3axucr iHpopmauii B iH(popMaliiHux,
TEJIEKOMYHIKalIMHUX Ta 1H(QOpMaliifHO-TeJIEKOMYHIKAIIIHHUX cucTemMax» [2] Ta mocraHoBU
Kabinery MinictpiB VYkpainu «lIpo 3arBepmxkenHs IlpaBun 3a0e3nedeHHs 3aXUCTY
iH(dopmarii B iHGOpMaLIHHUX, TEIEKOMYHIKAIHHUX Ta 1HPOpMaIiIiHO-TEIEKOMYHIKAlIHHUX
cucremax» [3].

Ha cporomni B VYkpaiHi BBEJEHMH €JNEKTPOHHHUH JOKYMEHTOOOII B JepiKaBHUX
opraHax, MIJKJIIOYEHO J0 HBOTO BCl OOJAepKaaMiHICTpaIlli Ta BEACThCS podoTa IO
BIIPOBA/KEHHIO CUCTEM €JIEKTPOHHOTO JJOKYMEHTOOOITY 1HIIHMX JIep’KaBHUX OpraHax MicleBOi
BJIaJTH.

Cuctema eneKTpPOHHOTO JIOKyMEHTOooOIiry mpaitoe B AnminHictpanii [Ipesunenta
Vkpaiau (AITY) 3 2 mororo 2015 poky, 1 CbOTOHI B HIN 3apeecTpoBaHO Oubine 92 TucIY
BX1IHUX JOKYMEHTIB Ta B Hii mpamiorTh 527 kopucTyBauiB (3 HuUX 428 cHiBpoOITHUKU
AlIlY), KOXHUH 3 SIKUX MPOXOIUTH MOCTIMHE HaBYaHHs. PillleHHA 103BOJIs€ MapajesbHO
IPaIOBAaTH HAJl OAHUM JOKYMEHTOM Ta YHHKATH HOro TyOJIFOBAaHHS, IO CYTTEBO MiJABHIILYE
OTIePATUBHICTh BUKOHAHHS. Y OYAb-IKHII MOMEHT JIEPIKCITY>KOOBEIh MOYKE 3HAUTH JOKYMEHT
32 HOMEpPOM, TEMOIO a00 KOHTEKCTOM, BU3HAYUTHU BiJINOBITAILHOTO 3a HOTO OMpAIIOBaHHS Ta
MoOAYNUTH CTATUCTUKY 3aTPUMKU KOKHHUM 31 CIIBpOOITHUKIB. Takuii KOHTPOJIb BUKOHAHHS
JOKYMEHTY Ha BCiX eramax HOro J>KUTTS pOOUTh TMIATOTOBKY JOKYMEHTIB OibII
MIPOTHO30BaHOI0 1 KepoBaHOw. CHcTeMa CYTTEBO IMIJIBHINYE MPOIYKTUBHICTE POOOTH
CIIy’)KOOBLISL Ta JTO3BOJISIE MapajielbHO MPALIOBATH HAJ OJHUM JOKYMEHTOM, YHHUKATH HOro
JTyOrOBaHHS Ta B HAHOIMKUYOMY MaliOyTHROMY BiIMOBUTHCH BiJI Iariepy.
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Bei poboui mpomecun B CHCTEMi  €NEKTPOHHOIO  JOKYMEHTOOOIry —MOKHa
HaJalITyBaTH, IO JO03BOJISE BPAaXOBYBAaTH OCOOJMBOCTI 3JIMCHEHHS Oyab-sKUX (DYHKITIH.
CucremMa Haja€e JOCTYII 10 PO3BUHYTOI aHAIITUKH Ta 3BITHOCTI, SIKi JO3BOJISIOTH aHATI3yBaTH
Oi3HEC-TIPOIIECH Ta MPUUMATH €(PEKTHUBHI YIIPaBIiHCHKI PIIICHHS.

CyO'eKTH  €NEeKTPOHHOTO JIOKYMEHTOOOITY TOBHHHI 30€piratd eIeKTPOHHUHN
JIOKYMEHTH Ha EJICKTPOHHHUX HOCISX iH(opMmamii y ¢dopmi, 10 ae€ 3MOTy IMEpPEeBIpUTH iX
[UTICHICTh Ha IUX HOCisAX. CTpOK 30epiraHHsi €IeKTPOHHUX JIOKYMEHTIB Ha EJIEeKTPOHHUX
HOCIsX 1H(hOpMaIlii TOBUHEH OyTH HE MEHIIUM BiJl CTPOKY, BCTAHOBJIEHOTO 3aKOHOJIaBCTBOM
JUTSI BIITIOBITHUX JOKYMEHTIB Ha marepi.

[IpoBinHOIO J[Eep’KaBHOIO YCTaHOBOIO, IO 3aWMaEeThbCsl 30€piraHHs EJIeKTPOHHUX
NOKyMeHTiB € lleHTpanbHUN Jep:KaBHUN ENEKTPOHHHM apXiB YKpaiHH, CTBOPEHHM
BIIMOBIAHO 110 po3nopsamkenHs Kabinery MinictpiB Ykpainu Bin 12 tpaBus 2007 poky Ne
279-p nns BUpIMIEHHS 3aBlaHb MOCTIHHOTO 30epiraHHsl JTOKYMEHTIB B €JIEKTPOHHIN (opmi,
30KpeMa EeJEeKTPOHHUX JOKYMEHTIB, €JNEeKTPOHHUX 1H(QOpMAIIiHUX pecypciB Ta HaJaHHS
JIoCTymy A0 iH(opMaIii MUX TOKYMEHTIB.

Binkpura indopmaiiisi € OCHOBOIO [I€BOTO Ta MPO30POro MPOIECYy MNPUHHATTS
pilleHb, a TakKOoXX YMOBOIO JUISI PO3BUTKY JEMOKPAaTHYHOro cycminberBa. [lomiThka
3a0e3neyeHHs 1OCTyy 10 iH(opmallii Ta 3HaHb COPSIMOBaHa Ha:

— MATPUMKY IHCTUTYLIOHAIBHUX 3YCUIIb 3 HAPOIICHHS MOTEHIIIAIY;

— HaJaHHS JOCTYIY JI0 CYCHUIbHO HE00X11HOT iHpOopMaIlii;

— 3ampoBaKEHHS MEXaHi3MY BUIHLHOTO, CIIPOILIEHOTO Ta 0€30IUIaTHOTO AOCTYITY,
B TOMY YHCJi 3 BHUKOpPUCTaHHSAM IHTepHeTy, 10 iH(opMaIlii, M0 MICTUTBCA B JEp:KaBHUX
peecTpax, y BU3HaYEHUX 3aKOHOM BUITAJKaX;

— 3a0e3nedeHHs pO3BUTKY CYCHUIBHOTO TeJIeOaueHHsI 1 pallOMOBIIEHHS;

— CTBOpPEHHS Ta BIPOBA/DKEHHA €IUHOI 1H(opMaliiiHoi cucteMu HaaOaHb
JIOKYMEHTAJIbHOI CITAAIINHH.

CranoMm Ha nepiue ciuydst 2017 poky Ha 30epiraHHi B LIEHTPAIbHOMY JEpKaBHOMY
€IeKTPOHHOMY  apXiBl ~ YKpaiHuM 3HaxoguTbcss 23 apxiBHUX ¢GoHau Ta 563
onuHuI 30epiranus [4].

OcHOBHMMM MpoOJeMaMH  yCIHIIIHOTO BUKOPUCTAHHS CHUCTEM  EJIEKTPOHHOTO
JIOKYMEHTOO0Iry B JIep’KaBHOI OopraHax € (pakTH4Ha BIJCYTHICTb JOCTaTHBO €(EeKTHBHUX
Oprasi3aliiiHuX, a TaKoXX NMPAaBOBUX MEXaHI3MIB 3 iX BIPOBAKEHHS, BIICYTHICTh 3arajbHOi
3aBa/ll BTIJICHHS CTAHJAPTHUX PIIIeHb B LiH ramysi.
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Pexxum moctymy: URL: http://zakonl.rada.gov.ua/laws/show/851-15 — Jlata moctymy: 06.11.2017 —
Hazga 3 ekpany.
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YK 667.64:678.026
B.B. IBanuk, B.O. boiiuyk, I.b. bognap
TepHOMINBCHKHIA HAITIOHATILHUM TeXHIYHUNA yHiBepcuTeT iMeHi IBana Ilymros, Ykpaina

JOCJIIVKEHHA MOJAEJII ®OPMYBAHHA 3O0BHIIIHIX ITIOBEPXHEBUX
IIAPIB HABKOJIO HAITOBHIOBAYA B KOMITIO3UTHHUX MATEPIAJIAX

V.V. lvanyk, V.O. Boychuk, 1.B. Bodnar
STUDY OF MODEL FOR FORMATION OF EXTERNAL SURFACE LAYERS
BETWEEN BASIC CONTAINER IN COMPOSITE MATERIALS

CporosHi, 3 METOK MiJBUIICHHS EKCIUIyaTallliHUX XapaKTepUCTUK, 1HTEHCUBHO
PO3BUBAIOTHCS HOBI TEXHOJIOTIT (hopMyBaHHSI KOMIO3UTHUX MaTepianiB (KM), a came mMeToau
MoaudikyBaHHs Komnosuuid. Jns orpumanns KM 3 BHUCOKMMH  IOKa3HMKaMu
eKCIUTyaTalliiHNX XapaKTepPHCTUK CIIiJ] BPaxOBYBaTH IPHPOJIY, PEOJIOTIYHI BIACTHUBOCTI
3B’s13yBaya, aKTUBHICTb MIOBEPXH1, FCOMETPUYHI TapaMETPH, JUCIIEPCHICTb.

Oco0muBy yBary npu OIIHIOBaHHI KIHETMKH 30BHIIIHIX moBepxHeBux mmapis (3I1LLI)
HABKOJIO HAIOBHIOBaYa y Ipoieci TBepanenns KM ciin 3BepHyTH Ha mapamerp & op » AKHHI

XapakTepuszye TpaHudyHHi BMmicT (BepxHi0 Mexy) 3IIII Ha mnoBepxHI HamOBHIOBaua Yy

3B’s3yBaui. [lapamerp a zp 3MIHIOETBCA 3 IJIMHOM Yacy, 3MEHIIYIOYH, BIANOBIIHO, 1 BMICT

oJliromepa, siIkuil He 3HaxoauThes y craui [T y KM.
Buxoasun 3 TrpaHMYHOrO MpPEICTABICHHS CTYNEHS apMyBaHHS Ta JOrapHU(pMiuHOTO
npeJcTaBieHHst MoAyIs npykHocTi KM sik 1BOKOMIIOHEHTHOT cymii [1]:

In E, = a, ‘nE_, + (l—aep) -In E, 1)
ne: E,, —Momynp npyKHOCTI HOBEpXHEBHX IIapiB,
OTPUMYEMO:

E ~El"-E . )

Pucynox 1. Cxema nokpokoBoro ¢popmyBanss 31111 HaBKOI0 TOPCIOHY 3 BOJIOKOH Ha Pi3HUX
ctanisx TBepaHeHHs KM:  Aj — edekTuBHMIA Tepepi3 TOPCIOHY 13 30BHILIHIM TOBEPXHEBUM
IAPOM JI0 i-T'0 KPOKY; di — IPUPICT 30BHINIHHOTO MOBEPXHEBOTO IIAPY HA i-My KPOIIi.

3rifHO Mojenel MOJIIMEpHUX CITOK [2] y mpolieci 3MIMBaHHS MaTpUlll Ha KOKHOMY
HACTYIIHOMY TIOCTIIOBHOMY KpOIli 4Yacy YTBOpIO€Tbca nonaTtkoBa obmacte 3IIII, mio
30UTBIITyEe TOBIIMHY (€(hEeKTUBHUN TIEpepi3) reTepOoreHHOTo MOBEPXHEBOTo Iapy. BiamosigHo

3MIHIOIOTBCS ¢, , Vk Ta VC (puc. 1). 3a3HauuMo, 10 HA KOXKHOMY HACTYITHOMY eTami

CTPYKTYPOYTBOPEHHSI T€TepOTreHHUI NMOBEPXHEBUH MIap, SIKUH y CyMi CKJIaJaeTbes 3 00’ eMy
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cycianix obusacteit (Y.di), po3risaanu sik OCHOBY uis (hopMyBaHHs HacTymHOT o0aacti (di+1)
3T

BpaxoByrour 3B’SI30K TaHT€HCa KyTa MEXaHIYHHUX BTPAaT 3 MOIYJIEM MPYKHOCTI
MOBEPXHEBUX MAapiB E,, 1 MOIysTeM IpYyKHOCTI €MOKCHAHOTO 3B’si3yBaua y o0’eMmi Ec, a

TaKo’k BUKOPUCTOBYIOUH (opMmyiy (2) 3 BpaxyBaHHSM NpuIyuieHs npu oznauenni &, [3],

OTpUMAEMO:
l-e,,

tgo = _— _ 3
T B vE, “

Tozi npupicT TOBIIMHY MOBEPXHEBOTO MIAPY di 00YHCITIOEMO 32 JOTIOMOT'OI0 iTepariii:

¢, - 2z A0 Sy, (4)

I 4-ay, A
A=A,+2-d,_, (5)

ne: A; — TOBIIMHA HAIOBHIOBaYa (TOPCIOHY 3 BOJIOKOH) 3 HAapOIICHUMH Ha MONEPEIHIX

crarax TBCPAHCHHSA IMOBCPXHCBHMMHU IIapaMU, aHi — BMICT HAIOBHIOBa4a 3 npueJHaHnMHn

noBepxHeBumH mapamu y KM Ha i-ToMy Kpoili dacy.

[lpu TtBepaHeHHI emokcuaHOi cmomu mpotsrom t = 3,0...5,5rox. BimOyBaeThCs
nepeposnonin od6nacreit 'y 3IIII. 30imbpmieHHs CcymMapHOro BMICTY HallOBHIOBadYa 3
npuegHanumu - 3101 1 rpaHuyHoro BMICTY (BEpXHbOI MeX1) IOBEPXHEBUX IIApiB

(xy+a,>1) y umi MOMEHTH uacy TBEpJHEHHs, 3yMOBJIEHO mepekpuBanusm 3I1II,

YTBOPEHUX 4YacKaMH, 3 OJHOro OOKy, 1 HeNepepBHUMH BOJOKHAaMH, 3 IHIIOrO OOKY.
BaBepI_HCHH}I qacCy TBCPAHCHHA XAPAKTCPHE HasIBHICTIO TAKUX OCHOBHHX )IiJ'IHHOK KOMIIO3UTY:
BOJIOKHA, 4yacTok, 3IIII HaBKOJO BOJIOKHA 1 YacTok, obmacredt mepexkpuBanHs 3IIII, sxi
BUHUKJIM O TMOBEPXHI YacTOK 1 BOJIOKHA. Y TMpolieci 3MHMBaHHSA (OPMYIOTbCA AUISHKU
Hepeposnozziﬂy TiCIIst MOMCHTY HACUUYCHHA YChOTI'O O6’€My CMOJIM ITOBEPXHEBUMU HIapaMHu.

AHaii3 pe3ynabTaTiB JOCTIDKEHb IOKa3ye, L0 y IMpoleci 3IIMBaHHS 3B’s3yBaya
30ubIyeThcst 00°eM 3IIIII HaBKOJIO BOJOKHMCTOTO HANOBHIOBaua, MPUYOMY HaWOLIbIIA
IHTEHCUBHICTh 3pOCTaHHs 00’ €My IIapiB BiIOyBa€eThCs HA IOYATKY CTPYKTYypoyTBopeHHss KM
(mpotsirom t = 4,5ro7.).
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HarionanbHuii yHIBEpCUTET BOJHOTO MOCHOJAPCTBA Ta IPUPOAOKOPUCTYBaHH, YKpaiHa

PO 3ACTOCYBAHHS PO3IAPAJIEJIEHHSA OBYHACJIEHD B IIAKETI
FREEFEM++ B 3AJJAYAX I'EO-TIJIPOJIMUHAMIKHA

N. V. Ilvanchuk , P. M. Martynyuk , Dr., Assoc.Prof.
ABOUT APPLICATION OF PARALLEL COMPUTING IN THE PACKAGE
FREEFEM++ IN THE PROBLEMS OF GEO-HYDRODYNAMICS

[TpuponHi Ta WITY4YHI MOPUCTI CepeAOBUINA € OAraTOKOMIOHEHTHUMH 1 TOCIIKEHHS
¢i3uKO-XiMIYHUX TpOIECiB B HUX (CepeloBHINAX) BHMarae BpaxyBaHHS ix (TporieciB)
B3a€MOBIUIMBY 1 B3a€MO3AJIEKHOCTEH, a TaKoX pO3IJISAY IOPUCTOrO CEepeloBHUINA, SK
CKJIQJIHOT OararokoMmoHeHTHOi cuctemu [1, 2]. MaremaruuHi MOJEINi B3aEMOIIOB'SI3aHHUX
IPOLIECIB B T€TEPOreHHUX MOPUCTUX CEPEOBUILAX, SK IPAaBUIIO, OMUCYIOTHCS HENIHIHHUMU
KpalloBUMH 3a7adyaMH JJIsl CHCTEM Iu(epeHIiaJbHIX PIBHSAHb 3 YACTUHHUMH TTOXiTHHMH.
Mertoro nocnijykeHHs € BU3HaueHHs MOiIMBocTed nakera FreeFem++ [3] mpu BupimenHi
MIOCTABJICHUX HEJIIHIHHUX KPaoBUX 3a7a4 MeTo10M cKiHdeHHuX eneMmeHTiB (MCE) i nutanns
po3napasentoBaHHs 00UNCIIEHb.

Posrnsitnemo mporec ¢inbTpamiifHOl KOHCOMAALIi TPYHTY 3 YpaxyBaHHSM SIBHUIN SIK
XiMI4HOi, Tak 1 MexaHiuHoi cyddo3ii, sikuit 3aiimae obmacte Q 3 mexero I'. MaremaTuuHa
MoJieJb BKa3aHOI 3ajjadi, BpaxoBYIOUM pe3yiabTaTH poOiT [4, 5], 3 ypaxyBaHHSM BIUIMBY
TEIIO-COJIETIEPEHECEHHsT MOKe OYyTH onucaHa KpailoBOIO 3ajayero, sika MICTUTh HACTYIIHI
PIBHSIHHSL:

__Rya @_(1+e)2@_(1+e 2 1 ON_
1+ (R -1)¢& ot ot py Ot
0 0
N "
ppl T ot dc ot) py( 0T ot ON ot

=(1+eV-(Ky(c,T,s, NVh-K Vc-K; VT), ZeQ(t), t> 0,

8 5
c[l—iﬂJ@ -v-(D, VC)—u{ —L%JVC+

p, OCc |ot p o
pa ] P )
8P T (Poor | LN 7 ca) tso,
ppl oT ot oT ot
%zv-(DsVs)—aeruVs, ZeQt) t>0, (3)
CTﬂ:V-(XVT)—ppcpuVT—(pscs§+pNCN%jT,ZeQ(t),t>0, (4)
at ot ot
%z—yl(Cm—c),Zeﬁ(t),tZO, (5)
u=-K, (c,T,s;N\Vh+K_ Vc+K; VT, ZeQ(t), t>0, (6)
di(x,t) -0
X0 _ Rya D _reB- reN |y, )
dt ol L (R-1E)1+e) ot o o ot

PiBastHHSA (1) - (7) TOMOBHIOIOTHCS TOYATKOBUMU Ta TPAHUYHIUMH YMOBAaMH.
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Jns BiamykanHs HaOMMXKEHOTO po3B’si3Ky c(OpMOBaHOI HENiHIMHOI KpailoBoi 3amadi
Bukopuctano MCE 3 mporpamHor peanizaiiero B nakeri FreeFem++. Po3snapanentoBanas
o04MCICHb € e(QEeKTHBHUM IHCTPYMEHTOM 3MEHIICHHS BUTpPAaT MAIIMHHOIO 4Yacy Ha
BUPIIIEHHS TPUKIAAHUX  3aBaaHb  [6-8]. MokiauBocti makery  FreeFem++ 3
pO3MapaeNntoBaHHsl CTOCYIOThCS 3aCTOCYBAHHS MapajieibHUX BUPILIYBAYiB I PO3PIHKCHUX
cucreM JdiHIHHUX anreOpuunux piBHAHBb (CJIAP) [3]. Ogaum 3 Takux meroniB € MUMPS
(MUItifrontal Massively Parallel Solver) [9]. Ha puc. 1 rpadiuno BimoOpaxeHo BIUMB edekTy
po3mapaienioBaHHs Ha Yac BHPINICHHS MOJAENbHOI 3axavi. SIKk BUAHO e(eKT MoYnHaEe
BiJTUyBATUCS TP TMEpexoii KimbkocTi By3niB uepe3 50000. Tak, Bke MpH KUJIBKOCTI BY3JIiB
o O5M3bKO 82-X TUCSY YaC BUKOHAHHSA 3

1: R 15 xB. 3MeHIIyeThes 10 10 XB.

m / Puc. 1. 3anexxHicTh yacy BUPILIEHHS
- / 3aJ1a4i BiJI KUTBKOCTI BY3JTiB

- A Jlireparypa

- ,/// P P— 1.Bnaciox A. II., MapTuHiok

- / Eoemmamname IILM., Mepsiges H.B. Marematuune
- e MOJICTIOBAaHHS KOHCOIigamii Ta
- el ¢inpTpaniitnoro pyliHyBaHHs IPYHTIB B
0 OCHOBax TAPOTCXHIYHUX Ta
, !‘J enepretTnunux crnopyna. Pisae: HYBI'TI,

a1 s sz awm s Sen i3 o e mens 2017.423 c.

2.Kolditz O., Gérke U.-J., Shao H., Wang W., Bauer S.. Thermo-Hydro-Mechanical-Chemical
Processes in Fractured Porous Media: Modelling and Benchmarking: Benchmarking Initiatives.
Springer, 2016. 243 p.

3.Hecht F., Auliac S., Pironneau O., Morice J., Le Hyaric A., Ohtsuka K. FreeFem++. Paris:
Universite Pierre et Marie Curiex, 2013. 378p

4.T'epyc B. A., Mapruntok II. M. VY3aranbHeHHS piBHSHHA KOHCOMiZaWii IpPYHTIB 3
ypaxyBaHHSM  BIUIUBY  (i3WKo-ximiuHuX (akrtopiB. BicHuk XapkiBcbkoro Hal. YH-TY
iM. B. H. Kapazina. Cep. MaremaTnuHe mojentoBaHHs. [H(popmaniliHi TexHosorii. ABTOMaTH30BaHi
cucremu ynpasininas. 2015. Bun. 27. C. 41-52.
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Teopii QinbTpamiiiHoi KoHCoMialii TpyHTIB. Di3nko-MaTeMaTHYHE MOJIENIOBaHHs Ta iH(opMariiHi
texrounorii. 2015. Bumn. 22. C. 23-30.
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YK 004.412
B.L. Imyk, 1.O. boagnapuyk, KaH/J. TeXH. HAYK
TepHOMINBCHKHIA HAITIOHATILHUIN TeXHIYHHUIA yHiIBepcuTeT iMeHi IBana Ilymros, Ykpaina

CETUHDIKAIIA TPOI'PAMHOI'O 3ABE3ITEYEHHS HA
OCHOBI MOJEJII AKOCTI

V.1. Ishchuk, 1.0. Bodnarchuk, Ph.D.
SOFTWARE CERTIFICATION ON THE BASE OF QUALITY MODEL

[Tepmm eranom po6iT no ceprudikauii nporpamunx cucreM (I1C) € popmymnroBaHHs
BUMOT y JeAKifl CTaHIapTHiM, mpuaaTHid g Bcix cTopiH, ¢opmi. Takowo ¢opmoro mMoxke
OyTH MOJIeNb SKOCTI, IO TOOyI0BaHa y BIMOBIIHOCTI 10 cTaHAapTy. pyrum eramom pooit €
npoBesieHHs: BunpoOyBanb [IC ans owiHKM TOro QaxTy, HacKUIBKM MOro XapaKTepUCTUKU
3aJI0BOJIBHAIOTH BUCYHYTHM BUMoOraMm. ToOTO cTaBUThCA 3a1ada moOyaoBH cepTudikamiiHol
mogeni. Llg mozens moBuHHa OyTu mnoOynoBaHa 10 HpPOBEAEHHS BUIPOOyBaHb, a IS
BU3HAUCHHS W OIIHKH (PAaKTUYHHX ITOKA3HHKIB SIKOCTI HEOOXiMHO PO3pOOMUTH BIAMOBITHI
METO/IM Ta 3acOo0u.

Ha ocnoBi ananizy icHyroumx ¢opmaiizamiid, Mo MICTATECA y CTaHAapTax, OyIlo
BUOpaHO HaWOULIbII MOBHUM Kiacudikatop, SKUN 3ampoNOHOBaHUM y cepii cTaHIapTiB
ISO/IEC 9126(1-4 wuactunm). JlificHO, OUTBII JIOTIYHUM Ta CKOHOMIYHUM ITiJXOJ0M [0
PO3pOOKH CTaHIAPTHOI (OPMHU 3aIIUCY BUMOI' € BUKOPUCTAHHS KiIacU(iKalii XapaKTepUCTUK
[1C, mo Bukmanena B cranaapti sikocti ISO/IEC 9126-1. B npomy cranmapTi gaHa BUdepnHa
kiacudikamnis xapakrepucTtuk sikocti I1C, sxa Haniuye 27 miaxapakTepuctuk [1, 2].

Onnak, 3 iHIIOr0 OOKY, CTaHAAPTH BU3HAYAIOTH 3arajbHi MOHATTS W pEKOMEHAINli, Kl
HE MOXXHa MpPSIMO BUKOPHUCTATH JJIsi KOHKpeTHMX oOuucieHb piBHs skocTi IIC. Tomy mns
koxHoro kiacy [1C HeoOxigHO OynyBaTH MOZEINb SKOCTI 3 OIVIAY Ha IpeIMETHY 00JacTh 1
cnenudiky BuxopuctanHs [IC. Big3Haummo, 10 KOHIEMIS aHATITHYHOI OIIIHKU
XapaKTEpUCTHK SKOCTI, sika 0a3yeThCsl Ha 3arajibHii MOJEN! SKOCTI, HE BpaXxoBy€e cHElU(IKy
pizHux kiacis [1C 1 € B ramy3eBoMy pO3yMiHHI 3aHAATO IIUPOKOIO.

Tomy ansa IIC ACK nponoHyeTbes BioOpaXkaTH Tajdy3eBl HOpMaTHUBHI BUMOTHM Ha
XapaKTEepUCTUKHU 3arajlbHOI MoJelNi, 3BYXKYrouHM ii. Y Takuil cmocid OAepKuMoO HIyKaHy
MoJienb cepTudikailii, y ki BaroBi MHOKHUKH IIpH aTpuOyTax sIKOCTi OyayTh BIANOBIIATH
3a crienuiky mpeaMeTHol 001acTi.

Muoxuna Bumor V 10 mnporpaMHOi cUCTeMH (OPMYETbCS KOPUCTYBAadeM Ta
PO3pOOHUKOM 1 CKJIaJa€ThCs 3 (bYHKIIOHAIBHUX BuUMor X, X €X,iel, Ta

He(YHKITIOHATTbHUX Yy €Y, jel,,ne V, X, Y, Iz, |2 — ckiHYCHH]I MHOKHHH.

@OYHKIIOHAJIbHI BUMOTH OMHCYIOTh MOBEAIHKY cHCTeMHU Ta i1 (QyHKIii. SIKIIO BOHU
3anucaHi KOpUCTYBaueM, TO BOHM OMHUCYIOTh MOBEAIHKY CHCTEMH B 3arajJbHOMY BHIJIAJI, B
TOM Yac SK pO3pOOHHK OMHCYE iX MAaKCUMAIBHO JI€TaIbHO, BKIIOYAOYH BX1IHI i BUX1IHI JaH1
ta crneuudikanii. HedyHkiioHanbHI BUMOTM TOB'Si3aHi, B OCHOBHOMY, 3 IHTErpaliiHUMH
XapaKTePUCTUKAMH, TAKUMHU, SIK Ha[IHHICTh, PEAKTUBHICTh, PO3MIP CUCTEMH, 1 BIIOOPaKAIOTH,
B OUTBIIOMY CTYIIEHI, HOTPeOH KOpHCTYyBaya.

Takum ymHOM, V =XUY. OgHak BUMOTH, SK TPABWIO, MICTATh OOMEXKEHHS Ha

dynknionansni xapakrepuctukn B, B, €B,kel;, a Bumorn mpemmermoro cepemosuma
MOXKYTh 3ajaTd HOBI  (QyHKUioHanbHI BuMorm X, X €X,iel,, HOBI OOMeKEeHHs
Bxk, BXk €B,kel,, a takox iHcTpykuii Ha BukoHaHHs neskux omepauiii U ,U, €U, ael;.

3aMOBHUKH cepTudikaiii, SKUMH MOXYTh OyTH po3poOHHMKHU Ta KopucTyBadi [1C, Bumorn
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1o I1C, sx npaBuio, GopMyrOTh, BUXOISTYH 31 CBOIX Cy0'€KTUBHUX IpeacTaBieHb. Ha ocHOBI
aHajJ i3y BHUMOT 3aMOBHHKa ceptudikariii, ramy3eBux ctanaaptiB ta TH]I, o0'eqnyroun Bci
nepepaxoBaHi BUMOTH Ta OOMEXCHHsI, 3alUIIIEMO HOPMATUBHY MOJI€]h BUMOT, 5K MHOXKHHY,
y 3araJlLHOMY BHJII:

Qu=1%.Y,.B U} iel,ud, jel, kel,uld,aul, 1)

X! T«

[Tpu BimcyTHOCTI yHidikoBaHOI hopmu Kiacudikallii BUMOT, 3aMOBHUKH BIIAIOTHCS JI0
Cy0'eKTHBHOTO Miaxoxy npu (GopMmyBaHHI BUMOT. Lle mpuU3BOAUTE 10 psiay HEKOPEKTHOCTEH
Ta HEYITKOro (hOpMYIFOBAaHHS BUMOT.

Hanpuknan, npu BUKOHaHHI omepamii 00'€qHaHHS BHUMOTI MOXYTh BHHHKHYTH
YCKJIQJHEHHS, MOB'A3aHl 3 THUM, IO NP 3alKMci BUMOI KOPHUCTYBaya MOXKE BiJJOyBaTHUCh
HACTYIIHE!

- 3MIIIyBaHHS BHUMOT, KOJM HEMa YITKOrO pO3MOAULY Ha (QyHKIIOHAIbHI
it He(pyHKITIOHATBHI BUMOT'H;

- 00'eJHaHHS BUMOT, KOJIU Pi3H1 BUMOTHY OIUCYIOThCS SIK €JUHAa BUMOTa, Ta 1H.

Jns momoniaHHS IBOTO HEJOJNIKY TPOIMOHYETHCS PO3POOUTH CTaHIApTHY (opmy
3anucy 1 knacudikalii BUMOT Ta HEYXHIBHO ii J0TpUMyBaTuch. OHaK BIUIUB CYyO'€KTUBHOIO
¢dakTOopa MOXe MPU3BECTH JO TOTO, IO KOXHHUK PO3POOHHMK Oyae MaTu CBili BapiaHT Takoi
dbopmu, 110 OyJie 3armayTyBaTH SIK 3aMOBHUKIB, TaK 1 KOPUCTYBayiB.

Ceprudikanis IIC - me mpouemaypa mepeBipku HOro BiANOBIAHOCTI BUMOraM. Aje
KopuctyBaTucs Mozeuito (1) nmns mepeBipkd BiANOBITHOCTI mpu cepTudikaiii CKIaaHo.
HiiicHo, Mosienb (1) He € KOHCTPYKTUBHOIO, TOMY IO B Iill MO, SIK IPaBHUJIO, HE BU3HAYCHI
aTpulyTH Ta METPHUKHU iX BUMIpYy (BUMOTH X; ); HE CTaHIapTHU30BaHi). [ mpoBeneHHS K
ceprudikaniitnux Bunpodysans [IC noTpiOHO MaTu:

- 3anucaHuii 'y QopmanizoBaHOMY  BUIVISAI  MEpETiK  XapaKTepUCTHK
Ci TamiaxapakeTPUCTHK Si, 10 SKHUX MPEI IBISIOTHCS BUMOTH;

- Tepemik aTpuOyTiB (moka3HukiB) A, AK1 MIOKa3yHTh CTYIMIHb
JOCSATHEHHS BIIACTHBOCTI KOXKHOI XapaKTePUCTUKH;
- MeTpuku M, B sKux BUMIpIOIOTbCI A;, 1 MHOXHHM HPUIYCTUMHX

3HaueHb aTpuOyTiB Pi .

TakuM yuHOM, 00'eKkTOM AocmixeHHs Oynae monenb skocti [IC must ceprudikarii 3
BKJIFOUEHHSIM yCIX HEOOXITHUX aTpHOYTIB.

Jlitrepartypa

1. ISO/IEC 25010:2011. Systems and software engineering — Systems and software
Quality Requirements and Evaluation (SQuaRE) — System and software quality models. —
34 p.

2. ISO/IEC 9126 (1 — 4) Software engineering — Product quality — Part 1: Quality
model, Part 2: External metrics, Part 3: Internal metrics, Part 4: Quality in use metrics, 2001 —
2004.
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YK 004.056.5
A.M. JlyukiB KaHI.TeXH.HayK; 10l., A.M. KaauHwok
TepHOMIBCHKMIA HAITIOHATIBHUN TEXHIYHUH yHiBepcuTeT iMeHi [Bana [lymos, Ykpaina

THTETPAIISA NIJJCUCTEM BIOMETPUYHOI AYTEHTU®IKAIIIL ¥ BEB-
CEPBICIB

A.M. Lutskiv Ph.D., Assoc. Prof., A.M. Kalyniuk
BIOMETRIC AUTHENTICATION INTEGRATION INTO WEB-SERVICES

Ha cpboroani ans ayrentugikaiii KOpucTyBadiB Be0-CepBiCiB BUKOPUCTOBYIOTHCS Pi3HI
MeToau ayTeHTudikaii. 3okpemMa, 10 HalnmomynsapHiKMX Hanexars HactynHi: OAuth 1.0[1],
OAuth 2.0[2], Digest Auth[3], Bearer Token[4], Microsoft NTLM[5], AWS IAM v4[6],
Netrc[7] Ta HU3Ka 1HIIHX.

BaxumBoro 3amadero, Ky po3B’s3YyIOTh NPH OpraHizaiii BeO-cepcBiCiB € HalaHHS
KOPHCTYBa4€Bl MOMUIMBOCTI st ayTeHTHdIKalii 3 ypaxyBaHHSIM (PakTopy 3pydHOCTI
(usability). o omgHOro i3 HaWNONMYNSAPHINIMX HA CHOTOJHI BHJIB ayTeHTU(IKAI] HAJICKUThH
Olomerpuuna ayTteHTH]ikaiis ocobu. Cepen HaBeNeHUX BUIINE TEXHOJOTIH HaMKpalie
niaxoaaTh HacTynHi Meroau ayreHtudikami: OAuth 1.0[1], OAuth 2.0[2], Bearer Token[4],
OCKIJIbKH, BOHH Jal0Th 3MOTY iHTErpyBaTH 010METPUYHUI KIIFOY B €-TOKEH, Ha OCHOBI SIKOTO
BiZIOyBa€eThCS ayTeHTU(IKALIS.

Jlnst po3B’si3aHHs 3a7a4i ayTeHTU(IKAIT KOpUCTyBaya Ha WeD-cepBici MPONOHYETHCS
HU3Ka M1JIX0JIIB:

- Simple Web Token (SWT) — naii6inein npoctuii hopmar, skuii nependayae
Halip JOBUIBHUX map iM’si/3HadueHHs B popmaTti koxyBanHs HTML form.

- JSON Web Token (JWT) — micTuTh Tpu OJOKH, SIKi PO3ZILICHI KpamKaMu:
3aroJI0BOK, HAO1p OB, 1 MIATHKC;

- Security Assertion Markup Language (SAML) — BusHauae Tokenu (SAML
assertions) B XML-¢opmari, Bkiarouae iHMOpMAIIO TPO €IEMEHT, PO cy0’€KT, HeOOXiaHi
YMOBH JIJIsI IEPEBIPKU TOKEHY, Ha0lp T0JaTKOBUX TBEP/KEHH (Statements) mpo kopucTyBaya.

GET #foken?client=app HTTP/1.1

Authorization: Basic dXNlcjpwYXNz Mpogaiinep

ineHTudikauii

HTTP/1.1 200 OK
{token: etvhvst...GHgxZv }

KﬂlCHT Losipa

GET /index HTTP/1.1
Authorization; Bearer elvhvst...GngZv\

MocTavansHuK
HTTP/1.1 200 OK nocnyr

Pucynok 1. Ilpuknaa ayreHTudikanii KJi€HTa 3a JOMOMOT0K TOKEHA MepeIaHoro 3a
noromororo Bearer cxemu

Peanizariis mporo crocoOy monsrae B TOMY, IO TpoBaiiep igeHTHdiKaiii Hagae
JIOCTOBIPHI BIJOMOCTI PO KOPUCTYBaya B BUTJISAI TOKEHA, a MOCTAYaJIbHUK MOCIYT (J104aTOK)
BUKOPHUCTOBYE IIei TOKeH Juis iAeHTudikarii, ayreHTudikarii i aBropu3zaliii KopucryBaua.

3aranom, Bech Ipoliec ayTeHTU(DIKaIlli BUTTISIa€ HACTYITHUM YUHOM:

- KIIIEHT ayTeHTU(]IKyeThCS y TpoBaiizepa iaeHTHdIKAIi OJHUM 13 CIOCOOIB,
crienuQiuHIM ISl HhOTO (ITapoiib, KIF0Y I0CTymy, ceptudikar, Kerberos, i T.1.);
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- KIIEHT TMPOCUTh TpoBaiaepa ineHTU(dikamii HamaTh WOMY TOKEH JUIs
KOHKpPETHOTo nocTtavanbHuka nociayr (loxarka). Ilposaiinep ineHTudikalii reHepye TOKEH 1
BIJINIPaBJIsi€ HOTO KITIIEHTY.

- Kmienr ayrentudikyerbcss B Iloctawampamky mocnyr (omatky) 3a
JIOTIOMOT OO IIbOT'O TOKEHA.

JWT][8] € oM 13 HaHONTUMATBHIIIIMX METOIB ayTeHTU(IKAIlIT 32 KPUTEPISIMH:

- PO3Mipy TOKEHY;

- MIATPUMKHA B MOBaX/TeXHoOJOrisAX mporpamyBaHHs (Java, NodelS, Python ta
HIINX);

— npocrororo inTerpanii (B URL, mapamerp POST-3anuty, 8 HT TP-3aroioBok).

BukopucraHHs HaBeIEHOI CXeMH MOXe OyTH BHUKOPUCTAHO TNPH JOCTYyMi 0 BeEO-
CEepBICY KIEHTIB, SIKI MPAIIOIOTh 4Yepe3 BeO-Teperisgay Ha poOOYuX CTaHIlIAX, a TAKOXK 3
MOOUTBHUX JTOJIATKIB HA MOOUTBHUX TepMiHaNax (TenedoHax, miaHmerax, Tomo). [Ipu npomy
poOoui cTaHIil Ta MOOUTBHI TeseOHN MOBUHHI OyTH O0JIaJHAHI amapaTHUMU 3aco0aMu st
OTPUMAaHHS OIOMETPUYHUX KIFOUiB. Y JAHOMY KOHTEKCTi, aKTYaJIbHOIO 337a4ero € iHTerparis
OloMeTpUYHUX KIIOYiB B 3amuT ayTeHTu(ikamii BiJl KOpUCTyBada JO I[poBaiinepa
imeHTHdIKaIi.

3anaya iHTerpauii 6iomeTpuyHoi ayreHTudikaiii y Beb-cepBicu € peanizoBaHa B HU3III
npoekTiB. KirrouoBoro mpobiemMoro JaHux cepBiciB € mpobieMa yHipiKOBaHOCTI METOIIB
reHepyBaHHS LUX KIOYiB. JIJis CTBOpPEHHS JaHHMX CEpBICIB BUKOPUCTOBYIOTHCA Pi3HI
6i0mioTexu [9], 30kpema i HHU3Ka BIAKPUTHX Ta OE3KOMITOBHHX, SKi MITPUMYIOTH MPOTOKOJI
BioAPI.

Jnsa renepyBanHs JWT-TokeHa Ha OCHOBI JMHAMIYHOIO OIOMETPUYHOIO KItOYa
HEOOX1/1HO, 3alpONOHYBaTH MEXaHI3M OJIHO3HAYHOIO ()OPMYBaHHS KPUITOTPapidHOrO Xeury
HAa OCHOBI JaHOrO OiOMETpUYHOrO KItoYa 3aco0aMu  KIIEHTCHKOTO IMPOTPAMHOTO
3a0e3neuenHs. Jlanuit xem Oyne 3amucyBatuch y BianosinHe none JWT-tokeny i
BUKOPHCTOBYBATHCh AHAJIOTIYHO JI0 3BUYAMHO OTPHUMAHOTO Xellla Ha OCHOBI CEKPETHUX JTaHUX

KOpHCTYyBaya.

JlirepaTypa

1. RFC 5849 - The OAuth 1.0 Protocol - IETF Tools [Enexkrponnuii pecypc] - Pexxum moctymy
J0 pecypey: https://tools.ietf.org/html/rfc5849.

2. RFC 6749 - The OAuth 2.0 Authorization Framework - IETF Tools [Exextponnwuii pecypc] -
Pexxum moctymy o pecypey: https://tools.ietf.org/html/rfc6749.

3. RFC 7616 - HTTP Digest Access Authentication - IETF Tools [Enexrponnuii pecype] -
Pexxum moctymy mo pecypey: https://tools.ietf.org/html/rfc7616.

4. RFC 6750 - The OAuth 2.0 Authorization Framework: Bearer Token Usage [Enextponnuii
pecype] - Pexxum noctymny no pecypey : https://datatracker.ietf.org/doc/rfc6750.

5. RFC 4559 — SPNEGO - based Kerberos and NTLM HTTP Authentication in Microsoft
Windows [EnektponHuit pecypc] - Pexxum noctyny no pecypcey: https://tools.ietf.org/html/rfc4559.

6. RFC: 3986 - Uniform Resource Identifier (URI): Generic Syntax [Enektponnuii pecype] -
Pexxum moctymy mo pecypey: https://tools.ietf.org/html/rfc3986.

7. RFC 959 - FILE TRANSFER PROTOCOL (FTP) [Enexrponnuit pecypc] - Pexum nocrymy
10 pecypey: https://tools.ietf.org/html/rfc959.

8. RFC 7519 - JSON Web Token (JWT) [Enextponnuii pecypc]- Pexum moctymy 10 pecypey:
https://tools.ietf.org/html/rfc7519 .

9. 3acobu nuHamMiuHOI Giometpii y BeG-cepBicax [Enexkrponnuii pecypc] — Pexum mocrymy 1o

pecypey: https://www.tutorialspoint.com/assets/white-papers/126.pdf.
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YK 004.05

M.1. Kananiaa, I.b. Kanamina

TexHiunuil konemK TepHOMIILCHKOTO HAI[IOHATHPHOTO TEXHIYHOTO YHIBEpCHUTETY iMeHi IBaHa
[Tyntos, Ykpaina

BUKOPUCTAHHA CUCTEM BIOMETPUYHOI'O KOHTPOJIIO B
EJIEKTPOHHUX CUCTEMAX YIIPABJIIHHS KAJIPAMU

M.I. Kapatsila, I.B. Kapatsila
USE OF BIOMETRIC CONTROL SYSTEMS IN ELECTRONIC HUMAN
RESOURCE MANAGEMENT SYSTEMS

OO0k poOOYOro Yacy B Cy4aCHHX YMOBAX € BaXKIIMBOIO CKIIAJIOBOIO BEJCHHS Oi3HECY,
SKMA MOXE CYTTE€BO BIUIMBATH HA KOHKYPEHTO3JATHICTh. BHUKOPUCTaHHSA cUCTEM
ABTOMATH30BAaHOTO YIPABIIHHS KaJpaMH HE € YUMOCh IWBHUM, a paille € OCHOBOIO JUIs
BeZieHHs Oi3Hecy. IIpore 3anuimiaeThCss BIAKPUTUM MHUTAHHS, Ky CaM€ CHUCTEMY OOJIKY
BUKOPHCTOBYBATH 1 SIKMM YHHOM BECTH KOHTPOJIb 32 MEPEMIIICHHSM CIIiBPOOITHHKIB, X04a O
BX11-BUXIJI.

JloBOMi 4acTo OKpIM TPAAMIIIMHUX BapiaHTiB, K TO BEACHHS XypHAIIB OONIKY abo
TabesiB, BUKOPUCTOBYIOTHCSI METOJM €JIEKTPOHHOro oOmiKy. /ljis IIbOro BHUKOPUCTOBYIOThH
Oe3KoHTakTHI Openkn abo Oe3koHTakTHI KapTu. Ilpore B maHoro cmocoOy 00Ky € oauH
CYyTTEBUH HENONIK — OpenoK 4YM KapTy MOKHA MepelaTd KOMYCh iHIIOMY abo B3arani
3aJIMIINTH  JIech 4n 3aryOuTu. ToMy B OCTaHHI pOKM aKTUBHO PO3BHUBAIOTHCS 1HILI CUCTEMH
opraizauii JOCTyly Ha OCHOBI CKJaJHIIINX CHCTEM OIOMETPUYHOTO KOHTPOJIIO. 30KpemMa
nopsiJ 13 OpenkaMu Ta KapTaMH aKTUBHO 3alpOBAJKYIOThCSI CUCTEMH OOJIKY 3a BIIOMTKOM
nanels. JlocuTh 3HauHe Miclie TYT 3aiiMae ykpaiHcbka koMmaHiss ZKTeco, sika mpornoHye Hiay
JIHIAKY OPUCTPOIB Ta MPOTrpaMHOro 3a0e3nedeHHs s KOHTPOJIIO JOCTYIY 3a BIAOUTKOM
HaJbIs.

TunoBa cxema cucTteMu 010METPUYHOTO KOHTPOIO 1O BIAOUTKY Majblis 300pakeHa Ha

pPUCYHKY 1.
y KomyTaTop
W

Cepesp

IR CurHanizsuin NEe pHui
Bl AKpUTTR LeMOHTaxy abo
LEepen NOWKD OE HHA

S i—

KoHTpONER 3 MEREMEEMM
nopToM

Cranep
EinbuTry
nans LA

Kronka
O3EIHDK EMXDOY

EnexTpoHHMA
3EMOK

Pucynok 1. Tunoa cxema cucteMu 610METPUYHOTO KOHTPOIIIO

371e61pII0T0 TpOorpaMHe 3a0e3MeUeHHs] BXOUTh 0 CKJIay anapaTHUX KOMIUIEKCIB,
MpOTE€ YacTo HEOOXITHO BHUKOHYBATH IHTETPAIlI0 CHUCTEM OIOMETPUYHOTO KOHTPOJIIO B
ICHYIOYl CHCTEMH KOHTPOJIIO TNepCoHaly. PHHOK NpONOHye 4YMMano IUIATHUX pIlIeHb
IHTerparii 3 MONMyJIPHUMH CHCTEMaMH OyXTaJlTepChKOro OOMIKYy Ta 00miKy kaapiB. [lopsn 3
THUM iCHY€ YnMalio OE3KOLITOBHUX CHCTEM OOIiKy Kazapis, Takux sik OrangeHRM, Sentrifugo,
Odoo Ta ixmi. IIpore 3araapHO0 MPOOAEMOIO 1X BHSBHIIMCS IMOTaHa JIOKaTi3allis, 30KpeMa
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s YKpaiHu, a TakoX BIACYTHICTh O€3KOIITOBHMX MOAYJIB JJIsl MiJKITIOUEHHS CHUCTEM
0G10METPUYHOTO KOHTPOJIIO.

[lepenonoro 10 BHOPOBAIKEHHS CHCTEM OIOMETPUYHOTO KOHTPOJIIO € JOBOJI BHCOKA
BapTICTh CaMUX SKICHUX JaarTyukiB, Hampukiaa Baprictb ZKTeco MA300 ckmamae 250
nonapiB CIIA, a 10 HEX MOTPIOHO ille KOHTPOJIEP, 3aMOK Ta 1HIIIE 00JIaHAHHS.

SIk anpTepHaTHBA MOXE PO3IJISNATUCS BUKOPUCTAHHS JELIEBUX CUCTEM Ha 0Oasi
Arduino. IIpote B HUX € TaKOX LMK PsJl HEIOMIKIB, TAKUX K Majia KUIbKICTh 3allMCAaHUX
B1JIOMTKIB NaNbIIB, 11l mopiBHsIHHS Toi camuii MA300 moxxe 30epiratu 1o 1500 BigbuTkis, a
cucrema Ha 6a3i Arduino tinpku 162.

Takox mepernoHo MOXXKHA BBaKaTH TOW (akT, II0 BIIOMTKM HaJbLiB HE 3aBXKIU
MOKHA 3HSTH, ICHYE JOBOJII BHUCOKHHU BIJICOTOK JIOACH, B SIKHX BIIOUTKM TaNbIB HE
3HIMalOThCs. TOMYy JOBOAMTBHCS 3alpOBAKYBATH albTEPHATUBHI CHOCOOM JOCTYHY,
Hanpukian 3 Tow camor Rfid kapTkoro, a 116 HeMUHYYe MPU3BOAUTH 10 3HUIKCHHS CTYIICHS
3aXMCTy Ta HEKOHTPOJIBOBAHOT'O JOCTYITY.

Came 3 ormsay Ha BUINE ONHCAaHI MPUYMHA TPH TOTPeOi BBOIUTH CHCTEMH
01OMETPUYHOTO KOHTPOJIO B EJIEKTPOHHUX CHUCTEMaxX OONIKY KaJpiB CIHiJ IIyKaTH 1HIII
OlOMeTpHYHI CHCTEMH, a HE JIMIIE BIJOMTOK Majblld. 30KpeMa MOMYJSPHICT HaOHWpae
MOETHAHHS CHUCTEM KOHTPOJIO 32 BIIOMTKOM Majiblld 1 po3mi3HaBaHHS o0muyus. Takox
PO3pOOISIOTECA IHII CITOCOOM OIOMETPUYHOrO KOHTPOIIO — 3a CITKIBKOIO OKa, (popmoro
JOJIOHI, KanuiapHUM pucyHkoM noioi, JITHK, dopmoro cratypu ta inmii. Jleski BUpOOHHUKHU
y’Ke€ ChOTOHI MPOTOHYIOTh HOBI miaxoau. Tak nanpuknaza pipma HIKVISION Ta iami B cBoi
KaMepH BKIIOUWIM (DYHKIIIIO pO3Mi3HaBaHHS O0JIHMYb, a, BIJAMOBIAHO, B MOAAIBIIOMY MOXHA
BHUKOHATH MOPIBHAHHSA 13 623010 TaHUX Ta OTPUMATH 1IEHTU(IKALIO [10 O0JINYYIO.

CknasiHICTh BUKOPHCTAHHS CHCTEM OlOMETPUYHOIO KOHTPOJIO TOJSAra€ B BEIHMKIH
MIHJIMBOCTI NpPHU3HAKIB, a BIANOBIAHO HEOOXIAHO mNepeAdayuTH CyMapHUN NiAXIT 10
noOyJ0BH TakUX CHCTEM, TOOTO BPaxoByBaTM HE OJMH a JeKiIbKa MapaMeTpiB, ski O
JTO3BOJIMJIM OJHO3HAYHO 11€HTU(]IKYBATH 0COOY HE YCKJIAQIHIOIOYM JUIsl HEI MOXKJIMBOCTEH
noctyny. Jlana mpoOnema € axkTyaJdbHOK Ha CHOTOJHINIHIM JeHb 1 BelIHKa KUTbKICTh
PI3HOMAHITHUX JOCTIKEHb TUIBKM MIATBEPIKYE MOTpeOy B MOIIYKY TEXHOJIOTI Ta
Croco0iB BUKOPUCTAHHS 010METPUUHUX CUCTEM KOHTPOJIIO B CUCTEMAX YIPaBIiHHSA KaJpaMH.
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YK 004.75
A.B. Kupes, M.3. Outilinuk
TepHOMIIBCHKHIA HAITIOHAILHUI TeXHIYHUH yHiIBepcHUTeT imMeHi IBana Ilymros

INOPIBHAJIBHA XAPAKTEPUCTUKA OCHOBHUX METOIB I AJITOPUTMIB
BAJTAHCYBAHHS HABAHTAKEHHA TA METOAIB MACIITABYBAHHSA
JOJATKIB B "XMAPHOMY" CEPEJOBHUII

A. Kyreya, M. Oliynyk

COMPARATIVE CHARACTERISTICS OF MAIN METHODS AND ALGORITHMS
OF BALANCING LOADING AND METHODS OF APPROXIMATION OF
ADDITIVES IN THE "KHARKAL"™ ENVIRONMENT

Bce 3MmiHIOETBCS, CBIT HE CTOITh Ha MicClli, 1 OLIBIIICTh KOPUCTYBAuiB Mepexi IHTepHeT
TaKOX 3MIHIOIOTb CBO€ CTaBJIEHHS /10 CBITOBOI MaByTWHH. OCHOBHA NMPUYMHA TOMY — «XMAapHi
TEXHOJIOTI1», SIKI CIIPUAIOTH BCE OUIBIIOMY KOPUCTYBaHHIO IHTepHeTOM, 1 30epiranHio (aiiniB B
Mepexi. Came «3a xmaporoy» mpamrorTh Terep Facebook, Amazon, Twitter i Ti simpa, Ha sKHX
3acHoBaHi cepicu tury Google Docs i Gmail. Tepmin «xmaphi o6uncienns» (cloud computing)
ctaB BUKopucTtoByBarthucs Ha puHKY IT 3 2008 poky. Po3poOHHMKM «XMapHUX» OOYHCICHB
BU3HAYAIOTh 1X SK IHHOBAaIliMHY TEXHOJIOTiI0, $Ka HaJa€ JWHAMIYHO MacmTaboBaHi
o0YMCITIOBANIbHI pecypcH 1 mporpamMu 4depe3 I[HTepHET B SKOCTI CEpBICY IMMiJl YIPaBIiHHIM
nocravanbHuKa nociryr. Kaxydn npo «XMapHi» TEXHOJIOTIT Ta IX HOBH3HY Tpeba Ka3aTu CKopille,
HE PO IHHOBAIIWHICTh «XMAapHUX» TEXHOJIOTIH, a MPO MepeXia KiJbKOCTI B SIKICTh, TOOTO MPO
edexT macmTaOyBaHHs. SIK MPHUKIAJ I[bOTO BUY MOCIYT MOYKHA HAaBECTH BIPTYaJbHO BUILICHUH
CepBep — Cy4acHy TEXHOJIOTII0 XOCTHHTY, IO MOEJIHYE B COO1 MOTYXHICTh BUAIIEHOTO cepBepa 3
THYYKICTIO 1 IPOCTOTOIO YIpaBiiHHA. [IpuuoMy B JEsIKMX 3aCTOCYBaHHAX «XMapHI» OOUHCICHHS
MOXYTh CTaTH aJbTEPHATHBOIO cynepkomm'torepiB. CyTh KOHLEMHINI «XMapHHUX» OOYHCIICHb
MoJIsira€ B HaJaHHI KiHIIEBUM KOPHUCTYBadaM BiJaJIEHOTO IMHAMIYHOTO IOCTYIYy IO TOCIYT,
O00YHCITIOBAILHUX PECYPCiB 1 JIOAATKIB (BKJIFOYAIOUM OIEpalliiiHi cucTeMu Ta iHQpacTpykTypy)
yepe3 IareprHer. Po3BuTOK cdepu XoCcTHHTY OyB OOYMOBJICHHMH THM, IIO0 BHHHUKJIA MOTpeda B
nporpaMHoMy 3a0e3nedeHHi i udpoBUX MOCIyrax, SKUMH MOXHA Oyl0 O ynpaBisaTH 3CeperHH,
aje sAKi Oynu O MpH IbOMY OWUIBII €KOHOMIYHUMH i €(EKTHBHUMHU 3a PaxXyHOK €KOHOMii Ha
macmTabi. He MOXHa He BH3HATH, IO TEXHOJIOTI «XMapHHUX» OOUYMCIIEHb MAaIOTh BEIUYE3HUH
MOTEHIIIaJl, TOMY IO BCi Cy4acHI KOMIT'FOTEpHI MPOAYKTH MOCTIHHO 301IBLIYIOTh CBOI BUMOTH 10
TEXHIYHOTO OCHAIIEHHS KOMI'IOTepa KOPUCTyBada, 0 HEMUHYYE BEJIE /0 3HAYHHX BUTpPAT Ha
anrpeia. Tak mo maHa TEXHOJOTIS J03BOJISE€ BHUPIIIWTH MpoOiaeMy HaAMIPHOI BHMOTJIHMBOCTI
JOJIATKIB IO pecypciB KiHIIEBOrO KopucTyBada. [ "XxmapHuX" TeXHOJIOTIH 0cOOIMBE 3HAYCHHS
MaloTh MacmTaOyBaHHS Ta OajaHCyBaHHS HaBaHTaKEHHsA. KOMI'IOTEpHI TEXHOJOTIi MIOIHS
MPONOHYIOTh BCE HOBI 1 HOBI BapiaHTH BUKOPHUCTAHHS MEPCOHAIBHUX KOMI'IOTEPIB 1 CEPBEPIB.
MacmitaboBaHIiCTh — BaXXJIMBUI aCMEKT €IEKTPOHHUX CHUCTEM, IMPOrPAMHUX KOMILJIEKCIB, CUCTEM
0a3 JaHMX, MapLUIPyTU3aTOPIB, MEPEX 1 T. M., AKIIO IS HUX MOTPIOHA MOMIJIMBICTH MPAIIOBATH
miJ BEJIMKUM HaBaHTaKEHHSAM. B cucTemi 3 mMoraHor MacmTabOBaHICTIO JIOJIaBaHHS PECYpCiB
NPU3BOAUTH JIMIIE JO HE3HAYHOTO MIJBULICHHS NPOJYKTUBHOCTI, a 3 AEIKOIO «IIOPOTrOBOIO»
MOMEHTY JI0JIaBaHHSI PECYPCiB HE J]a€ HIsIKOTO KOPUCHOTO e(heKTy.

OpHUM 3 OCHOBHMX pIllI€Hb JUIS 3TJIA/KyBaHHS HEPIBHOMIPHOCTI HAaBaHTAXKCHHS Ha
MOCITYTH € PO3MIIEHHS IIapy CepBEpHOI BipTyamizalii MiX MIApOM TMPOTPAMHHUX TOCIYT Ta
amapatHuM 3a0esredeHHsIM. B ymoBax BiprTyamizamii OanaHCyBaHHS HaBaHTaXCHHS MOXKE
3MIACHIOBATHCS 3a JOMTOMOTOIO TIPOTPAMHOTO PO3TOILTY BIpTyallbHUX CEPBEPIB IO peaTbHIM.

Ha nanuwit momeHT iHGopMmamis mnpo Takli acHmekTd "XMapHHUX TEXHOJOrin" sK
MmacimTaOyBaHHS Ta OalaHCyBaHHS HaBaHTAKCHHS PO3pI3HEHA Ta BUMArae CUCTeMaTH3alii Ta
BIOPSAJKYBaHHs. B 11boMy MoJisirae akTyallbHICTh JaHOi poO0TH. Takok akTyaabHOIO MPOOJIEMOI0
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e BUOIp 3aco0y OanaHCyBaHHS HABaHTAKEHHS, IO BIJANOBIJa€ TIOCTABICHUM 3ajadaM Ta
KpUTEPisAM, HOro HaNaITYBaHHS y BIIMOBIAHOCTI 10 MIOCTaBJICHUX BUMOT.

Metoro poOOTH € TPOBEICHHS CHUCTEMAaTH3arlii 1 MOPIBHSHHA OCHOBHMX METOMIB 1
IrOpuUTMIB OallaHCyBaHHsI HaBaHTA)KEHHS Ta METOAIB MacIITaOyBaHHS JOAATKIB B "XMapHOMY"
CepeoBHIL, NMPOBEACHHS MOPIBHIHHA PO3MOBCIOKEHUX CHCTEM OallaHCyBaHHS HABAHTAKECHHS
JOJIATKIB, TOCII/PKEHHS HAJAINTYBAaHHS CHUCTEMH OallaHCYBaHHS HABaHTa)XCHHS B IUIaTGOpMI
CloudStack Tta HamaHHS BIAMOBIAHMX TNPAKTHYHHX peKOMEHAamid. J[is 1mbOoro BH3HAYECHO
3aB/IaHHSA, SKi BUPIIIYIOTHCS B pOOOTI:

1.  TIpoBecTu cucTeMaTH3AIIIO METOIIB 1 AJITOPUTMIB OajJaHCYBaHHS HABaHTAKECHHS B
"xMapHUX" cucTemax.

2. 3poOuTH MOPIBHAIBHY XapaKTEPUCTUKY PO3MOBCIOKEHUX CUCTEM OallaHCyBaHHS
HaBaHTA)KEHHSI.

3. Hapgatu npakTtuyHi pekoMeHJAIil MO0 HaJaIUTYBaHHIO CHUCTEMH OallaHCyBaHHS
HaBaHnTaxenHs mwiathopmu CloudStack wa mpuknaai 1oaaTky qUCTAHIIHOTO BiJIeO HABYAHHS.

4. EKCHepHUMEHTAIbHO JOCHITUTH e()EeKTUBHICTh CTBOPEHUX IPaBHI OallaHCYBaHHS
HABaHTAXXCHHS JUIsI BUOPAHOTO JI0/IaTKYy.

B nmaniit po6oTi Oyio MpOBEIEHO CHCTEMATH3AIlil0 1 TOPIBHSUIBHY XapaKTEPUCTUKY
OCHOBHHX METOJIB 1 aJlrOpUTMIB OajlaHCyBaHHS HABAaHTAXEHHS Ta METOMAIB MacHITa0yBaHHS
JnoJaTkiB B "XMapHOMY' — CEpelOBHINI, TMPOBEACHO  TOPIBHJIbHY  XapaKTEPUCTHKY
PO3MOBCIOKEHNX CHCTEM OallaHCYBaHHS HABAaHTAXKEHHS JIOJATKIB, MOCIIPKEHO HaJallITyBaHHS
cucteMu OanaHcyBaHHS HaBaHTaxeHHs B miatdopmi CloudStack Ta nHamano BimmoBimHi
NpPaKTUYHI PEeKOMEHallii.

B xoxi po6oTu Oyii0 BUKOHAHO BCTAHOBJICHHSI CHCTEMHU TUCTAHIIIMHOTO BiJI0 HABUYAHHS
BigBlueButton na BipryamsHi mammau miatdopmu CloudStack, obrpynroBano Bubip mpaBui
OanmaHCyBaHHS HAaBaHTaXEHHS 1 aBToMacmiTabyBaHHS s CTBOPEHOI  PO3rally’KeHOI
1HPPACTPYKTYpU Ta MPOBEACHO HAJIAIITYBaHHS LKX 3aco0iB. ExcriepuMeHTanbHE OCHIHKEHHS
e(pEeKTUBHOCTI ~ CTBOPEHHMX NpaBWi OanaHCyBaHHS, sKe OylO TPOBEIEHO  HUISIXOM
HABaHTA)XyBAJILHOTO TECTYBaHHS CHUCTEMH, IMIATBEPIXKYE MPABWIbHICTE BHOOPY MpaBHI i
HAJIAIITYBaHHS CUCTEMH 3arajloM.

[TpoBenenns kmacudikaiii METOAIB 1 aJropuTMIB OajJaHCYBaHHS HaBaHTAXEHHS B
"XxMapHHUX" cHCTeMax, pPO3poOKa TOPIBHAIBHOI XapaKTEPUCTUKU PO3MOBCIOKEHUX CHCTEM
OaslaHCYBaHHS HaBaHTAXKEHHS, HAJAHHS MPAKTUYHUX PEKOMEH/AIlIN 10 HAJAIITYBAaHHIO CUCTEMH
OanancyBanHs HaBaHTaxeHHs riathopmu CloudStack ma mpukmami M0AaTKy AUCTAHIIHHOTO
Bi[E0O HABYAHHSA, EKCIEPUMEHTAIbHE JIOCHI[KCHHS €(QEKTUBHOCTI CTBOPEHUX MPaBHI
OanaHCyBaHHS HABAHTA)KEHHS JUIsi BUOPAHOTO JOJATKY.
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TEOPETUYHHUIA AHAJI3 IHOOPMAIIMHOI BE3NEKHA B
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Bukopuctanus B NpakTU4YHINA MiSIBHOCTI aCUMETPUYHUX aJTOPUTMIB MIH(PPyBaHHS
TOB'I3aHe 3 1IiI0I0 HU3KOIO 3a7a4. IX MOKHA YMOBHO HOJiNMTH HA JBi BEJHKI TPYIIH.

[lepma rpyna - KpUNTOCTIMKICTH ACUMETPUYHHUX alTOPUTMIB, BIACYTHICTH CTPOTHX
JIOBEJICHb HEOOOPOTHOCTI (PYHKITIH, IO BUKOPUCTOBYIOTHCS JJIsl OOMiHY KJIFOUYaMH B CUCTEMI.

Jlpyra rpyma - TpOAYKTUBHICTh JaHMX ainropuTmiB. OCKUJIBKM B OCHOBHHUX
ACHMETPUYHHX KPUNTOCHCTEMaX BUKOPUCTOBYIOTBCS MAaTEMAaTW4HI TEPEeTBOPEHHS Hal
yuciaaMu 0araTokpaTHOi TOYHOCTI, TO iX MPOAYKTUBHICTh 3HAYHO MEHILA 32 MPOAYKTHBHICTh
TPATUIIIHHAX KPUITTOCHCTEM.

He puBnsunce Ha BUINE3raJaHi TPYAHOILl, ACHUMETPUYHMM KpPUITOCHCTEMaM
npuTaMaHHui psg mepeBar [1]. OcHoOBHAa 3 HHMX Ta, IO MPU IX BHKOPUCTAHHI HEMae
HEOOX1HOCT1 B OOMiH1 KITFOYaMH, 1 SIK HACIJIOK MiABUIYEThCS 3aXUIICHICTh CUCTEMH.

MeTo1o 1OCIHIKEHb € OIliHKa PIBHS HAJIHHOCTI, B OOYHCIIOBAIIBHOMY CEHCl, CUCTEM
mmppyBanHs RSA ta Enp-IT'amana Ha OCHOBI BHUKOPUCTAHHS TEPCIEKTUBHUX METOJIIB
KpUINITOAHATI3y, PO3BUTOK METOAIB Ta 3aco0iB KpHUITOaHami3y, M0 0a3yloThCcsl Ha
(dakTopu3alii Ta AMCKPETHOMY Jiorapu(pMyBaHHIO YHCeN OaraTOKpaTHOI TOUYHOCTI [2].

JUis  JOCATHEHHS TOCTaBJIEHOT METH HEOOXIAHO €QEeKTUBHO pO3B‘S3aTH HU3KY
B3a€MOTIOB ‘S3aHUX 3a/la4: aHaji3, BUOIp Ta ONTHUMI3AIlisl METOIB JOCIIKEHHS PpiBHS
HajidHocTi cucteM mmdpyBaHHd RSA ta Enp-I'amana; po3poOka MeToniB i1 anroputmy
OLIIHKM piBHS HaJiiHOCTI cucteM wmudpyBanHs RSA ta Enb-l'amana; nocnmipkeHHs Ta
ONTUMI3allis METOIIB (haKTOpHU3allil uucen 6araTokpaTHoi TOUYHOCTI [3];

Ha crorosHi € pi3Hi aaroput™u, IO JO3BOJIAIOTH PO3B'A3aTH 33Aauy (paxTopuzaiii
Yuciaa, 3 EKCIOHEHLIHHOI aCHMITOTHYHOIO OLIHKOI dYacy poOotu [4]: mponoBkeHHH
anropuT™ ¢pakiii, rpyna ajaropuTMIB I Ha3BOIO KBAJAPAaTHYHE PEIIETO, aJITOPUTM
eJIINITUYHOI KPHUBOi, PELIETO YHCIOBOIO IOJIs, AITOPUTM BHIAJKOBUX KBajapariB JlikcoHa,
aNroOpUTM ABOX TpeTix Bammi Ta anroputm knacy Ceticena [5]. Tutbku uisi OCTaHHIX TPHOX
QITOPUTMIB TPOBEIEHUM CTPOTMi aHali3 aCUMITOTUYHOI OIHKM 4acy ix poGortu. s
anroputmy CeliceHa TakWii aHaNI3 3IMCHEHWN 3a MPUITYIICHHS, MO0 PO3IIMPEHA TimoTe3a
Pimana € cnpaBemymmBoro [6]. Lli Tpu anropuTMH MarOTh TEHICHIII0 OYTH MEHII
MpaKTUYHUMHU, HDK 3rafadi iHmn. JlochimkeHHs dYacy poOOTH OCTAaHHBOTO aJTOPUTMY
IPOBEICHO Ha OCHOBI €BPUCTUYHHMX MIpKyBaHb. ATOpUTM IpuiiMae Ha BXiA IUT TJaJKi, B
MEBHOMY pO3yMiHHI, uuciaa. Tomy OuUiKyBaHa KUIbKICTh TJIAMKMX IIUIMX YHCET B
MOCJIIOBHOCTI BiJlirpa€e BayKJIMBY poOJib B aHAIII31 yacy poOOTH.
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3a/10BUIBHY OIIHKY /ISl YMCJIa MOXKHA JIaTH, SKIO KOXKHE 3 IUIMX YHUCEeT OJHOPITHO
po3noaiieHe mo 6a3i poskimany [1, B], mis geskoi BepxHboi Mexi po3kiany B. IIpore Hi onun
cepeq 3raJlaHuX ajJrOpUTMIB HE JIa€ TAKOTO PIBHOMIPHOTO pO3MoAlTy 1o 0a3i. Jlms 3ramaHux
BHIIIE OCTAaHHIX TPHOX AJITOPUTMIB JAHO CTPOTHI aHaIi3 Yyacy poOOTH Ha OCHOBI MPHUITYIICHHS
CIPaBEIIMBOCTI PO3IMIUPEeHOi rinore3n Pimana. JIJis iHIMUX aarOpUTMIB, B TOMY YHCII 1 JUIs
QITOPUTMY pEIIeTa YHUCIOBOTO IOJSA, JJIS OMIHKA €()EKTUBHOCTI POOOTH KpaImioro, HiX
EBPUCTHUYHUI aHami3 OIIHKK 4Yacy poOoTH, Hemae. Taki €BPUCTUYHI JOCIIJKCHHS
JIO3BOJISIFOTH JaTH MPAKTUYHO-KOPHUCHI OIIHKK €()EeKTUBHOCTI anroput™My. Lli OmiHKK Jar0Th
MO>KJTUBICTh IMOPIBHIOBATH aJTOPUTMHU OJMH 3 OJJHUM 1 pOOUTH MPOTHO3M, 110 TOPKAKOTHCS iX
NPaKTUYHOTO 3acTocyBaHHS. Yac poOOTH alNropuTMy 3arajbHOrO peliera YHUCIOBOTO IOJIS

1/3 2/3

OLIIHIOETHCSI BUPA30M exp((c+o(1)(Inn) (Inlnn) ), c=1,526 [7].

OpneprkaHi pe3ylnbTaTH po3B’ 3Ky JO3BOJSIOTH JOCTEMEHHO BU3HAUYNUTH TAEMHUH KITIOY
cucrtemu RSA.

3a I0MOMOTroI0 yIOCKOHAJICHOTO METOAY MOXHA: PO3B'SI3yBaTH 33Jady 3HAXOKCHHS
3aKpUTOrO KJII0YA 32 BIJKPUTHM aCHMETPHUYHHX cucTeM Imm¢pyBanHs RSA ta Enp-I'amana;
NPOTHO3YBAaTH OI[HKY iX KpunrorpadiuHoi CTIHKOCTI; OLIHIOBaTH SKICTh KJIFOYOBOTO
MaTepiany cucteM mudpyBanns iHpopmariii RSA ta Enp-I'amana.

Mertoau pemiera 4MCIOBOTO MOJS aCUMIITOTHYHO OUTBIN e(eKTHUBHI, ajie 3aCTOCOBHI

TiNBKM IS 9MceN BUAY n = ©'° =S e ri s mopiBHAHO Maii. Ha mpakTui anamizoBani MeTom
BapTO 3aCTOCOBYBaTH Juig yucen 3 inTepBany 10130 <n < 10160. YaockoHaneHHs anapaTHUX
3ac00iB 00YHMCITIOBAIBHOI TEXHIKM HE MOCTa0NIoe PiBHS HAMIMHOCTI CHCTEMH IIH(pPyBaHHS
RSA.

OTxe ynockoHajeHHs  amapaTHUX 3aco0iB EOM minBuiye piBeHb HaAIHHOCTI
3rajiaHoi BuIe cucreMu mMdpysanHsa. Ausroputmu Enp-I'amanma ta RSA  BonogiroTsh
MpUOJIM3HO OJIHAKOBOKO CTIMKICTIO 3 TOYKH 30py OOOpPOTHOCTI (YHKINHM, MO0 B HHUX
BUKOPUCTOBYIOTbCS; anroput™ Enb-l'amana 3HauHO mnepeBakae anroputM RSA  3a
IIBUIKOIEI0 TIpU BUOOPI BUXITHUX TapaMeTpiB Ta, 0OCOOJMBO, MpH omepallii mudpyBaHHs;
anroput™ RSA nepeBaxae anroputm Enb-I'amana 3a KpUnTocTidKiCTIO IPU aHaJi31 HA OCHOBI
BIJIOMUX (parMeHTIB TMOBIJIOMJICHHS. 3HAIOUM Yac OIMepalii 3 3aKpUTUMHU KIHOYaMH,
3JI0BMUCHUK MO’K€ BU3SHAYUTH 3aKPUTHH KIIIOU CUMETPUYHOI cucTeMH muppyBanHa. Tomy 1o
CUCTEM 3axHcTy iH(popmalii, skl BUKOPUCTOBYIOTH cucTteMy RSA, HeoOXigHO BKJIIOYATH
3aco0u, 110 M030aBIATh YACOBY aTaKy 3MICTY.
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JTOCJII)KEHHS TA PO3POBKA IHOOPMAIIMHOI CACTEMHA
IHTEPAKTHUBHOI BI3YAJIIBALIL

S.A. Kiptyk
INVESTIGATION AND DESIGN OF THE INTERACTIVE VISUALIZATION
SYSTEM

JlonoBHeHOO peanbHicTO (augmented reality) HasuBarOTh TEXHOJIOTII, SIKi J03BOJIAIOTH
30araqyBaTi 300paKe€HHS pealbHUX O'€KTIB PI3HUMHU 00'€KTaMH KOMI'IOTEpPHOI rpadikd, a
TAaKOXK TMOEIHYBaTH 300pa)Ke€HHS, OTPHUMaHi Bil PI3HUX KOMIIOHEHTIB KOMII'IOTEPHOTO
cepenoBuina. ICHye CyTT€Ba BiIMIHHICTh MiX JIOTIOBHCHOIO PEAJBHICTIO, i€ IEperiis
pealbHOTO CBITY 1 BIpTyaJdbHUX OO'€KTIB € OAHOYACHHUM, Ta 3MIIIAHOIO peayibHicTo. J{is
pearmizamii TEXHOJIOTii JIOTIOBHEHOI pPEaJbHOCTI HEOOXigHI JBa OCHOBHUX MPOTPAMHUX
KOMIIOHEHTa: TPEKIHT 1 Bidyamizamis. Ha nanuii MOMEHT noCHigHMKAMH 1 cHeliaiicTaMu
HapanboBaHa BEJMKA TCOPETHYHA 1 anropuTMivHa 0a3za [1] mns ix peamizarmii sk y BUTIISAL
OKpPeMHX KOMIIOHEHTIB, TaK 1 y BHUIUIA[l IHTETPOBAaHUX MporpaM i 3acobiB po3poOKU
JIOTIOBHEHOT peanbHOCTI. [0 OKpeMUX KOMITOHEHTIB BiTHOCATHCS 0i0mioTekH 1 ppeiMBOpKH
KOMIT'FOTEPHOTO 30Dy, JIBIKKH TPUBUMIPHOI Tpadiku, iHII pimeHHs. TpekiHr € CKIaTHuM
MIPOLIECOM, MTOB'I3aHUM 3 B1JICTEKEHSIM MO3HUIIIT crIocTepiraya y HaBKOJUIITHBOMY CEPEIO0BHUIII.
Jis KopekTHOI Bizyanizalii O0'€KTiB B TPUBHUMIPHOMY IpPOCTOpi, HEOOXIAHHUN TPEKIHT 3
IIICTPMA CTYIMEHSIMHU BUIBHOCTI: TPU 3HAUEHHS MO3UIII (X,y,Z) 1 TPU KYTH MOBOPOTY HABKOJIO
BIJIMOBIAHUX OCEH A1 BU3HAYECHHs opieHTanii. J[7s BUpileHHs i€l 3aa4i BUKOPUCTOBYIOTh
P13HI MIIXOJH 1 TUIIK CEHCOPIB.

Jlnst peasnizanii 4aCTUHU TEXHOJIOTIT JOIOBHEHOI PeabHOCTI, OB'A3aHOT 3 TPUBUMIPHOIO
Bi3yalli3alli€lo, BUKOPUCTOBYBAIHM cepenoBuile po3pobku Unity, sika € KpocriaTGOpMHUM
3ac000M poO3poOKM Ta J[J03BOJISE KOMIIUTIOBAaTH IPOEKT 3 OJAHUM BHUXITHHUM KOJOM 1
pecypcamu. Takox BoHa BuUKOpUCTOBYe ¢Gopmar TpuBuMmipHux wmonene FBX. Ilpu
MEepeTBOpPEeHHI 300paxkeHHs (viewing transformation) HEOOXiIHO, BUXOJSYM 3 KOOPIWHAT
TOYOK OO0'€KTIB B KaHOHIYHIN cHCTEMI1 KOOpJIMHAT B TPUBHMIPHOMY MPOCTOP1, pO3paxyBaTH
KOOPJMHATH BIJMOBIJHUX TOYOK B IUIOUIMHI 300pa’keHs, BUPAXKEHI B MOJOMXEHHI MiKCEiB.
Taxuil po3paxyHOK MPOBOJUTHCS LUIAXOM PO3OUTTS MEPETBOPEHHS HA MOCTIIOBHICTh TPHOX
MPOCTININX EPETBOPEHbD:

- MEPEeTBOPEHHs KaMepH - TpaHCopmallis, SKa MNepeBOJUTH MPOCTOPOBI KOOPAWHATH
00'eKTIB B CHCTEMY KOOPJIMHAT, MOB'A3aHy 3 KaMepOIo;

- TpPOEKIiliHe NEepeTBOPEHHSA- NMPOEKTYye BCl BUAUMI TOYKH 3 IMPOCTOPY Kamepu B
KBaJpaT 3 KOOpAMHATAMH X 1y B Alana3oHi Bix -1 1o 1;

- BIKOHHE MEPETBOPEHHS - IEPETBOPIOE 300pa’Ke€HHs, OTPUMaHE Ha MONEPETHHOMY
eTarii, B 300paKeHHS B «ITIKCETbHUX)» KOOPANHATAX.

Takox OCHOBHY pOJIb B PO3BUTKY TEXHOJOIII JOMNOBHEHOI pealibHOCTI BiJirpae
KOMIT IOTEpHUH 31p — HayKOBa AMCLMILIIHA, Ka BUBYAE TEOPiI0 OA30BUX aJITOPUTMIB aHAJI3Y
300paKeHb.

Jlirepatypa
1. Ronald T. Azuma A Survey of Augmented Reality // In Presence: Teleoperators and
Virtual Environments. — 1997. — Ne 4. — P. 355-385.
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NEPEBATH BUKOPUCTAHHSA HEPEJISIIIMHNX BA3 JAHUX JIJIS
3BEPII'AHHSA BEJIMKUX OB'€MIB IHOOPMAILIIT

L. Y. Klachko
ADVANTAGES OF USING NoSQL DATABASES AS STORAGE FOR HUGE
VOLUME OF DATA

PoznoBcromxenns [HTepHeTy, nmosiBa couiadbHUX BeO-CaiTiB, XMapHUX OOYUCIICHb Ta
NPUIIBUANICHHS MHOXXEHHS BEIMKHX 00'eMiB iH(oOpMarii cTBOpIO€ HOBI BUKIHKH IS
TPAAMIIIHHUX peNAmiiHuX 0a3 gaHuX. 30epiraHHs Ta iHTErpalis BEIUKOi KiJIbKOCTI JTaHUX
CTa€ TOBCAKIEHHOIO MpoOJIeMHOI0 Oyap sikoro Oi3Hecy. Lli yMOBH 3yMOBIIOIOTH BEIUKY
mikaBicTh 10 0a3 manux NOSQL, ski, onuparodnch Ha CBOIO creru@iKallito, MarOTh 3HAYHO
OuTBIITY TIepeBary Ui OKpeMux 0i3Hec mporeciB Hag SQL.

HesBaxaroun Ha Te, IO IPOTAroM JekiuibkoxX pokiB RDBMS 3nHaxomunuche Ha
BEpINMHI, 1X 3JaTHICTh OOpPOOJSATH BEIUKY KUIBKICTh JaHUX 3QJIMIIAETHCSA T MUTAHHSIM.
Pensmiitna Mmoziens 1oOpe mpaiftoe 3 TpaAuLlifHUMU A0AaTKaMHu, 1€ JaHl He € MAaCUBHUMU Ta
PO3MOIITICHIMH, TTPOTE BOHA HE € ITiIXOISIIO0 ISt 0OpPOOKH BETUKHUX OOCSTIB TaHWUX, KOJIH Ti
PO3MOJUISIOTECS IO MEpPEeXki B KJIacTepi cepBepiB ado depe3 MEpeky B Pi3HUX reorpadiqHux
pO3TanIyBaHHSIX.

Cuctema NOSQL B cBOIO uepry BiJiIOBila€ BUMOTaM KOpIOpallii, ki MatoThb CIIPaBy 3
Tepabaiitamu nanux. Oprasisaiii, 110 B JaHU{ Yac MpaItol0Th 3 pessAliiHuMU 6a3aMu JaHUX,
MOXYTh BiguyBatu norpely B nepexoai 3 RDBMS y 6a3zy manux NoSQL Toni, xomu 06'em
JAHUX BUPOCTE 32 MEXI MOMJIHMBOCTEH OJHOTO cepBepa Ta OyAe BUMaraTH JIOpOTOTO
BEepTUKaJIbHOrO MacmTaOyBaHHsi. B Toii wac ©Oasu ganux NOSQL mnpusnaveni s
MaciiTadyBaHHs IO TOPU30HTANIl Ha 0araTbOX cepBepax, L0 pOOUTH iX MPUBAOIMBUMHU IS
BEJIMKUX 00'eMiB JaHUX a00 HABAaHTAXEHb JOJIATKIB, K1 MEPEBUIILYIOTh MOXKJIHBOCTI OJTHOTO
cepsepa.

binpurictTe naHUX, MO HAAXOAATH 13 COLIANBHUX BeO-CalTiB, XMap 1 MOOUTHHHX
TenedoHIB, € HECTPYKTYPOBAaHUMH 1 PI3HUMU 3a IPpHUPO0r0. [laHi, CTBOpEHI Ta BUKOPUCTaH1
3a JOTMOMOTOI0 IIMX PEeCcypciB, KpiM TOro, € BEIUYEe3HHUMH 3a 00CSrOM 1 BHUMAararoTh
perynsapHoi MacmTaboBaHOCTI 3 BHCOKOIO TOCTYMHICTIO. OCHOBHA MPUYHMHA MOMYISPHOCTI
6a3 manux NOSQL sikpa3 mosmsrae B ToMy, II0 BOHH 3aJOBUTBHSIOTH BCIM IepepaxOoBaHUM
BUMoraM. Taki 0cOOMMBOCTI, SIK BHCOKa JIOCTYIHICTh, MAacIITaOOBaHICTh Ta peIUTIKAaIlis,
JIOCTYIHI TaKOX B pesAiiHMX 0a3ax JNaHUX, 1 KpIM TOro, Ti caMi 3aBJaHHS BCE 1€ MOXYThb
OyTM BUKOHaHI 3a JIONOMOTOK BHUKOpHCTaHHS Tpaauuiiaux RDBMS 6a3 nanux, ane
3a3BHYAil BapTICTh MPH bOMY OyJe HaJTO BUCOKOIO, IO CIIOHYKA€ HAC 10 BUOOpY 0a3 maHmx
NoSQL, ockijIbKM BOHU € MOPIBHSHO JEUIEBIIUMH.

Otxe, Takl (hakTOpH, SK BAPTICTh, OOCAT Ta PI3SHOMAHITHICTH JAaHUX, TEMII, 3 SKUM
BOHH CTBOPIOIOTHCSI Ta CIIOKHBAIOTHCS, BIIITPAIOTh BAKIMBY POJb Y BUPIMIEHH] TOTO, SIK 1 JIe
NaHi MoBMHHI 30epiratucs. Opranizaitii, siki Bxke BUKOpUCTOBYIoTh RDBMS mnst 36epiranus
Ta KepyBaHHS CBOIMHU JaHUMU, TIOYHYTh BIMUYBATH TPYAHOI, KOJU KiTHCTh KOPUCTYBAYIB i
JaHWUX TepeBHuIlyBaTuMe odvikyBaHHs. bazu manmx NOSQL € nerkuM BHpIMICHHSIM IHX
npoOyieM, a OJHMMH 3 OCHOBHHUX II€peBar iX BHUKOPHCTAHHS € THYYKICTh, IPOCTOTA
MacimTaOyBaHHS, IBUAKICTh Ta BUCOKA JIOCTYITHICTb.
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MHOJITHUKA BE3IIEKH SAK CKJIATOBA YACTUHA
KOMILIEKCHOI'O 3AXHUCTY IH®GOPMAIIII OIJIMPUEMCTBA

R.Y. Klym
SAFETY POLICY AS A COMPOSITE PART
COMPLEX PROTECTION OF THE INFORMATION OF THE ENTERPRISE

BupoOHWYi, TEXHOJIOTIYHI, KOMEPIIiiHI JaHi, SKi BUKOPUCTOBYIOTh ITiIITPHEMCTBA, MAIOTh
BHCOKY BapTICTIO, a iX BTpaTa a00 BUTIK MOK€ MPUBECTH JI0 CEPHO3HUX (hiHAHCOBUX BTpaT. Tomy
OJTHIEIO 3 IIJICH IS MiIPUEMCTB € CTBOPEHHS HaIIMHOT CHCTEMU 3aXHCTy iH(popMarrii.

Cucrema 3axucty iH(oOpMmariii - Ie KOMIUIGKC OpraHi3alliiHMX 1 TEXHIYHHX 3aXOJiB,
CIpsIMOBAHUX Ha 3abe3nedyeHHs iH(popMamliiHoi Oe3neku mianpueMcTBa. ['0J0BHUM 00'eKTOM
3aXMCTy € JaHi, fKi OOpoOJSIOTBCS B aBTOMATH30BaHINA CHCTEMi YNpPaBIiHHS 1 3aAisHI NpH
BUKOHAHHI BUpOOHUYMX-TIpo1ieciB [1].

[Tporuiec CTBOpPEHHS CUCTEMH 3aXUCTY 1HPOpMALIli MOXKHA PO3AUIUTH Ha TPU €TaIu:

- (opMyBaHHS MOJIITUKY MIJIPUEMCTBA B 00acTi iHPOpMaLiitHOI Oe3neKu;

- BHOIp 1 BIPOBAKEHHS TEXHIYHHX 1 IPOTPAMHHUX 3aCO0IB 3aXHCTY;

- po3poOKa i MPOBEACHHS PSIy OpraHi3aliiHuX 3aX0iB.

@yHInaMEeHTOM JJs1 CTBOPEHHS CHCTEMH 3aXUCTy iHpopMmaulii € JOKYMEHT, B SKOMY
(GOpPMYJTIOIOTBCSI TIPUHIMITA 1 OCHOBHI TOJIOKCHHS TOJIITUKHM IIIMPHEMCTBA B 00JacTi
iHpopmaniriHoi Oe3neku. [lomiTuka iHGOpMAaIiiHOT OE3NEKHM BH3HAYAE CTPATETiI0 1 TAKTHKY
no0yZI0BU KOPIIOPATUBHOI cucTeMH 3axucTy iHdopmarii. [TosiTika 6e3nekn KomMIaHii € 0CHOBOIO
JUIs pO3pOOKHU IIIOTO PsAAY JOKYMEHTIB O€3NeKH: CTaHAApTIB, IHCTPYKIH, Mporenyp, NpakTHK,
pErJIaMeHTiB, MOCAIOBUX IHCTPYKIIHN Ta iHIIe [2].

3aranpHUM KUTTEBMM IMKJI MOJITHKM 1H(popMamiiHOi Oe3neku BKIO4Yae B cede psa
OCHOBHHUX KPOKIB:

- TMPOBEJCHHS MONEPEAHBOT0 AOCHTIPKEHHS cTaHy iH(popMaliitHoi Oe3nexu;

- pO3pOOKY MOJIITUKH OC3MEKH;

- BIPOBAKEHHS PO3POOJICHHX MONITUK OC3MEKH.

[TomiTuka OE3MEKM CTOCYEThCS MPAKTUYHO KOXKHOTO CHIBpoOiTHUKA KommaHii. JlocBiz
CTBOPEHHS TOJIITHK O€3MeKH MOKa3ye, 110 BIPOBAIKECHHS MOJITUKU OE3MEeKH 4acTo MPU3BOJAUTH
0 BUHMKHEHHS HANpPYXEHOCTI y B3a€EMHHAX MIDK CIIBpOOITHHKAaMHM KoMmmaHii. SIkmo 1e
MOYKJIMBO, TTPO T€ 110 PO3pOOIISIOTH HOBY MOJITHKY iH(pOpMaIiifHoi Oe3rnekn KoMIaHii HeoO0X1aHO
MOBITOMUTH CHiBpOOITHUKIB 3a31aneriip. Jlo moyaTtky BIPOBaKEHHS HOBOI MOJITHKM Oe3NeKn
OakxaHO HAJaTH CIIBpOOITHUKAM TEKCT TOJITHKM Ha OJWH-IBA TWXKHI I O3HAHOMIIEHHS 1
BHECEHHSl TONpPaBOK 1 KomeHtapiB. [lomiTuka Oe3nekn mOBHHHA OyTH pEATiCTHYHOIO 1
3MIACHEHHO0, OyTH KOPOTKOIO 1 3pO3YMIOI0, a TaKOK HE MPUBOJUTH IO ICTOTHOTO 3HIDKEHHS
3arajabHOi MPOJYKTHUBHOCTI BHPOOHMYMX MiApo3auniB Komnadii. [lomiTuka Oe3nekud MOBHHHA
MICTUTH OCHOBHI LIJI1 Ta 3aBJIaHHS OpraHizauii pexxuMy 1HGOpMaliifHOT Oe3neKu, YiTKO MICTUTH
onuc o0acTi Iii, a TAKOK BKa3yBaTH HAa KOHTAKTHI 0COOM Ta ix 000B's3Kku [2].
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3ACTOCYBAHHSI OBMAHHHUX CUCTEM 3AXHUCTY TH®OPMAIIIL B
JIOKAJIBHIA THOOPMANIUMHIN MEPEXI

R.Y. Klym
APPLICATION OF FALSE INFORMATION PROTECTION SYSTEMS IN LOCAL
INFORMATION NETWORK

['0710BHUM HEIONIKOM ICHYIOUMX METOJIIB 1 3ac00iB 3aXHCTy iH(opMaIllii, BKIIOYAIOYN
CydacHi 3aco0M TIONIYKY Bpa3JIMBOCTEH aBTOMAaTH30BaHMX CHUCTEM 1 BHUSBJICHHSA
HECAHKI[IOHOBAHUX [id, € Te, 10 BOHHU, B OLIBIIOCTI BUMAJKIB OPraHi30BYIOTH 3aXUCT
iHpopMarii nuie Bif BXKE BHUSABICHUX 3arpo3, MO0 TOKa3ye NEBHY CTYIiHb ITaCHBHOCTI
3aXHCTY.

OnHMM 3 MOXJIMBHX HampsMKIB BHpIIIEHHS MOpoOieMu 3axucTy iHdopmamii B
JOKaNbHIA 1H(GOpMalIiHIA Mepexi BiJ HECAaHKI[IOHOBAHUX [i € 3aCTOCYBaHHS METOIB
obMany. Taki CHCTEMH OTpHMAaII Ha3BY MOMHUJIKOBUX a00 0OMaHHUX.

MexaHi3M (YHKI[IOHYBaHHS OOMaHHOI CHUCTEMH TOJSTae B TOMY, LI00 3allyuyuTH
3JI0BMHCHHUKA B Jiajor 3 cucremoro. [Ipu 1mpomMy OOMaHHI CHCTEMH IMITYIOTh ypa3iHMBOCTI
peabHUX 1HGOPMALIHHUX CHCTEM. 3MOBMUCHHUKY JIOBOJUTHCSA IOCTIMHO BHpIIITYBaTH:
MPAITIOE BiH 3 pEabHOI0 CHCTEMOIO a00 TOMUIIKOBOIO, BUTPAYAlO4H MIPH IIbOMY PECYPCH.

KopuctyBau sikuii BUKOHY€E BC1 IHCTPYKIIii, 101a€ BC1 001acTi 3 HAWMEHIIMMU BTpaTaMU
yacy. [lopymHuk, Hamararounch BHU3HAuuTH BpasznuBi Micusd B C3l, ckaHye mnoBepxHIO
IPY)KHOTO €KpaHy, B pe3yJibTaTi 4oro BiH a00 BiJOMBAETHCS BiJl €KpaHy, ad0 MOTJIMHAETHCS
obnactsimMu. Tak K TUIONI eMYJISITOpa BPa3IMBOCTEW 3HAYHO OUIBIII, HIK peabHO ICHYIOUHX,
TO MOPYIIHUK 3 BEJIIMKOK HMOBIPHICTIO MoTpamuisie came B "Myssik". IIpu oMy, 10 IeBHOTO
MOMEHTY 4acy MOPYIIHUK HE MiJO3PIO€, 1110 Mpalroe 3 oOMaHHOK cucteMoro. Hamaratouuch
3aKpIMUTHCA B CUCTEMI, 1 3HAMTH cllabke Miclie B HACTYITHOMY CTYII€HI 3aXHCTY, BiH IPOSIBIISLE
cebe. Y MOMEHT poO0TH 0OMAHHOT CUCTEMH CIIPABXKHS CUCTEMa MPOJIOBXKY€E (PYHKI[IOHYBATH 1
YCIIIIHO BUPILIYE MOKJIaIeH] Ha Hel 3aB/IaHHS.

3acTocyBaHHS OOMAaHHHMX CHCTEM 3axHUCTy 1HopMalii B JIOKaJIbHIN 1HpOpMAaIiiHIN
Mepexi JJ03BOJIsIE BBECTH B OMaHy MPOTHUBHMKA, 30UTBIINTH Yac JUIsl MPUUHATTS HEOOX1THUX
3aX0/IiB aJIMIHICTPATOPOM 1 3 JIESIKOI0 YaCTKOK MMOBIPHOCTI BIIBECTH 3arpo3y BiJ] peaibHOi
Mpaldoi iHGopMaLiiHOT CUCTEMH.
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BITPOBAI)KEHHSI CACTEMM JUCTAHIIMHOI'O HABUAHHA ¥
HABYAJIBHI 3AKJIAIN

V.V. Koval
IMPLEMENTATION OF LEARNING MANAGEMENT SYSTEM IN
EDUCATIONAL ESTABLISHMENTS

Cepen 1HHOBaLITHUX TEXHOJIOTI1H, HA OCHOBI SKUX Y HaBUAJbHUX 3aKjIajax MOBUHHO
CTBOPIOBATHCS HOBE HaBYAJIbHE CEPEIOBHIIE, /1€ CTYJACHTH MOXXYTh OTPHUMATH AOCTYI IO
HAaBYAJIILHUX MarepianiB y Oyab-akuii 4yac Ta B OyIp-KOMYy MicClli, € TEXHOJOTIi
JTUCTaHIIITHOTO HABYaHHS.

JlucraHiiiiHe HaBYaHHA — CYKYIHICTh CY4YaCHHUX TEXHOJOIiH, 10 3a0e3nedyroTh
JOCTaBKy iHQoOpMaIii B IHTEPAKTUBHOMY peXHMi 3a momoMoror BukopuctaHas IKT
(iHpopmaIliitHO-KOMYyHIKAI[IHHUX TEXHOJOTIN) BiJ THX, XTO HaBYa€ (BUKIJIaadiB), 1O TUX, XTO
HABYAETHCA (CTYICHTIB UM CITyXadiB).

Jlo nepeBar AUCTaHLIMHOIrO HAaBYAHHS HAJI)KATh:

CBo0Oojia i THYYKiCTh. MOXKIIMBICTh HABYATHCS OJJHOYACHO B PI3HUX MICIISIX, HA
PI3HUX Kypcax He TUIbKH B OJJHOMY, a i1 y JeKIJIbKOX YHIBEpCUTETaX UM HaBITh KpaiHax.

InnuBinyaneHicTh. CamocTiiiHUIM BUOIp CTyJI€HTaMH TEMITy HaBYaHHs, BUOOpY
PO3ILTIB, K1 BapTO Oys0 6 MOBTOPUTH a00 BUITYUHTH.

CtBOpeHHsI BJIacHOrO rpadika HaBYaHHS CTYACHTaMU Y 3BUYHIM AJI1 HHUX
00CTaHOBII 1 B 3py4HHMIi Hac.

HaBuaHHS 1HKOTHITO (HE pO3roJIONIyI0UM CBOTO IMEH1) Yepe3 NeBHI 00CTaBUHU
(BiK, cTaH, mocafy i T.1.), 3apEECTPYBABIINCH i/ IHIIUM IMEHEM.

OTpuMaHHS OCBITH 1HBJIIJIJaMU Ta JIIOJbMU 3 PI3HUMH BIAXUJICHHIMH.

HaOyTTs cTyaeHTaMH TakMX SKOCTEH, SK CaMOCTIHHICTb, MOOLIBHICTH 1
BIJIIIOBIJAJIBHICTE.

HaBuanHs OuIbIIOT KIJABKOCTI JIOJIEH PI3HMX BIKOBHX TIpYyN MOPIBHSHO 3
IHIIMMH (popMaMK HaBYaHHS.

[Ipocte ¢opmyBaHHS BIpTyaJlbHUX CIUIBHOT: BHKJIQJA4iB, CTYJIEHTIB TOILIO
3aBJISKM BUKOPHC- TAaHHIO CYYaCHUX IHTEPHET TEXHOJIOTIH, 3a JOMOMOIOI0 SKHX CTa€
MOKJIMBUM OOTOBOpPEHHS MDK BHKJIA- JadaMH NEBHUX NpoOJieM, BUPIMIEHHS CHUIBHUX
3aB/IaHb, 0OMIH JJOCBiJIOM YU 1H(GOPMAIIIEIO TOIIO.

Henmonixkn aucradmiiiHoro HaB4aHHs

Hemae mnpsMoro o4HOro CHIIKYBaHHS MIDK CTyJE€HTaMHU Ta BHUKJAJauyeM.
[TonanHs martepiany Mmo30aBIsSE€ThCS €MOIINHOTO 3adapOyBaHHS, BaXKO CTBOPUTHU TBOPUY
aTMocdepy B IpyIi TUX, XTO HABYAETHCS.

HeoOxigHa  HasBHICTH  BIAMOBIIHOTO  TEXHIYHOTO Ta  MPOTPamMHOIO
3a0e3neueHHsl, MOMJIMBICT JIOCTymy 10 iH(popMmalii Ta BHKOPUCTaHHS 3aco0iB
TucTaHIliiHOro HapuaHHS. KopucryBau mnoBuHEH OyTH 3a0e3NeyeHuM MepCOHAIbHUM
KOMIT F0TE€POM Ta JIOCTYIIOM B [HTepHET.

Bucoki BHMOrM 1100 TIOCTAaHOBKHM 3aJladl HaBUYaHHS, aJMIHICTPYBaHHS
IpOLECy.

: KirodoBoto mpobimemoro € mpoOiema ayTeHTHdiKalii KOpuCcTyBada TIpH
nepeBipii 3HaHb. HEMOXXITMBO TOYHO CKa3aTH, XTO Ha IHIIOMY KiHII JpoTy. [Toku 1o He
3aMpONOHOBAHO  ONTHUMAJIBLHOTO TEXHOJOTIYHOTO pIlIeHHS, OUIBIIICTIO JAWCTAHIIIHHUX
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mporpaM BUKOPHUCTOBYEThCS OYHA €K3aMeHariiHa cecis. OQHMM i3 BapiaHTIB BHUPIMICHHS
TaKoi MpoOJIeMU € BCTAHOBJICHHS BiJleOKaMep Ha 0OIll TOro, XTO HAaBYA€THCS, Ta BIAMNOBIIHOTO
MPOrPaMHOTO 3a0€31eUeHHSI.

OOOB’SI3KOBOIO € HASBHICTh IUIOTO PSAAY I1HAMBIAYaIbHUX TICUXOJOTIYHUX
yMOB. Pe3ynbpTaT IUCTAaHIIIHHOTO HABYAHHS 3aJIC)KHUTh BiJl CAMOCTIHHOCTI Ta CBIJOMOCTI y4HS,
YKOPCTKOT CAMOAUCLIMUILIIHY.

BincyTHiii mOCTIMHMN KOHTPOJb HAaJ TUMH, XTO HABUAETHCS; BIIUYBAETHCA
HEecTaya MPakKTUYHOi poOOTH.

Benuki 3arpatu Ha TPOEKTYBaHHS Ta CTBOPEHHS CHCTEMHU JUCTAHIIIHOTO
HaBUaHHS, OpraHi3alil0 KypcCiB JHCTAHIIMHOTO HAaBYaHHSA 1 KYHIBIWO HEOOX1JIHOTO
oOJaiHaHHS.

Po3po0nenHs KypciB AMCTaHLIMHOTO HaBYaHHS € Jy)K€ TPYIOMICTKUM
IPOIIECOM, CTBOPEHHSI OZHI€] TOJMHM IHTEPAKTUBHOTO MYJIBTHMEIIHHOTO MaTepiany 3aiimae
noHaza 1000 rogun po6oTH nmpodecioHatis.

OcHoBHUM 3aco0oM, depe3 sAKHHA BiIOyBaeThCcs IHPOpPMaLiHE HAMOBHEHHS
MiJICUCTEMU CTATUCTHYHOI OOpOOKH pe3yabTaTiB KOHTPOIIIO 1 MiICUCTEMH IPUMHATTS PillIeHb,
€ cHCTeMa TMIATPUMKHA JWCTAHIIHHOTO HABUaHHS, sKa TPU3HAYEHA JUIS IITPUMKHU
HABYAJILHOTO MPOLIECY CTYACHTIB pi3HUX (OpM HaBUaHHS (IEHHOI, 3a0YHOI, TUCTAHIIIITHOI),
opraHizamii iX caMmoCTiifHOT poOOTH, a TaKOX Ui MPOBEICHHS PI3HUX BHUAIB KOHTPOIIO Ta
OIL[IHIOBAaHHS HABYAJIBHUX JIOCSATHEHb CTYJEHTIB y aBToMaTu3oBaHomy pexumi. CIIJIH
pearnizoBaHa Ha 0a3i cucremu Moodle, sika sBisie cO000 BUIBHO IOIIMPIOBAHY CHUCTEMY
yrnpaBiiHHA HaBuaHHAM LMS, mo mae moTyxHi 3acoOu A7 CTBOPEHHS EIEKTPOHHHX
HaBYAJIbHUX KYypCIB 1 OpraHizamii aBTOMaTH30BaHOTO KOHTPOJIO HAaBYAJIBHUX JOCSITHEHb
CTYJICHTIB.

Cucrema qucTaHIiiHOTO HaBYaHHs (aHrja. Learning management system) — crucrema
YIpaBIiHHS HAaBYAIBHOIO AiSUTBHICTIO, SIKa BUKOPUCTOBYEThCS JUISI PO3POOKH, YIPABIIHHS Ta
NOIIMPEHHS] HaBYaJIbHUX OHJIAWH-MaTepialiB 13 3a0€3MEYeHHSIM CHUIBHOTO JOCTYIIY.
CTBOpIOIOTBCS JaHI MaTepiaid y Bi3yalbHOMY HaBYaJbHOMY CEPEOBHINI 3 3aBIaHHIM
MOCIIJOBHOCTI BUBYEHHS. CUCTeMa MiITPUMKHU AUCTAHIIHHOTO HaBYaHHS JOCTYIIHA B MEpPExKI1
Internet kepiBHMLITBY YHIBEpCUTETY, BHUKJIAJayaM 1 CTyJAEHTaM Yy BIANOBIAHOCTI O IpaB
JOCTYNy A0 1H()OPMaLIHHUX PecypcCiB 1 MIACUCTEM.

OCHOBHUMH MPUHIMIIAMH JMCTAHIIHHOTO HABYAaHHSA € IHTEPAKTHUBHA B3a€EMOJIS Y
npolueci, HaJaHHs CTYAEHTaM MOKJIMBOCTI CAaMOCTIIHOI poOOTH 3 OCBOEHHS JOCIIAKYBAaHOTO
Mmarepiaiy, a TaKOXX KOHCYJIbTallIiHUI CYMpoBiA y Mpoleci JOCTIIHUIBKOI TisuibHOCTI. [lae
3MOT'y HaBYaTHUCs Ha BIJICTaHl, 3a JOMNOMOIOI0 JTHUCIIYTIB €KCIEPTiB i3 KUIBKOX KpaiH, 3a
BIJICYTHOCTI BUKJIaJ[a4a.
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YK 681.515.01.03
0O.B. Koaps, O.B. Koznos, LLIO. KpaBuyk
TepHOMIIBCHKHIA HAITIOHATILHUM TeXHIYHHUNA yHiBepcuTeT iM. IBana Ilymros

PO3POBKA THOOPMAIIMHOI MEPEXKI JJISI ABTOMATH3AIIII
CKJIAJICBKOT'O OBJIKY HA BA3I CEPBEPY INTERBASE

0.V. Kodrya, O.V. Kozlov, 1.Y. Kravchuk
DEVELOPMENT OF INFORMATION NETWORK FOR AUTOMATION OF
WAREHOUSE ACCOUNTING ON THE BASE INTERBASE SERVER

Metoro paHoro poboTH € po3poOka iHGOPMAIIHOT CHCTEMH aBTOMAaTH3aIlil
CKJIaJICBKOTO OO0MNIKy. BuXomsum i3 cydyacHHX BHMOT, NPOIMOHOBAaHHX JO SKOCTI POOOTH
(iHAaHCOBOI JIaHKM TOBapHCTBA, HE MOXHA HE BIJ3HAYWUTH, IO €PEeKTHBHA podOTa HOro
IIIJIKOM 3aJIS)KUTh BiJl PIBHS OCHAIIEHHS Odicy KOMMaHii eNeKTPOHHUM YCTAaTKyBaHHSM,
TaKuM, SIK KOMI'FOTEpH, MPOTrpaMHUM 3a0e3MeueHHsIM, 3ac00aMu 3B'SI3KY, KOIIIOBAaJIbHUMU
OpUCTpOsIMH. Y TIbOMY psizii ocoOnuBe Micue 3aitmMaroTh 0a3u ganux (BJ1) 1 inme mporpamue
3a0e3neueHHs], 3B'sI3aHE 3 iX BUKOPUCTAHHAM SK 1HCTPYMEHT [UId JIJIOBOJACTBA 1
pamionanizanii GinaHcoBoi npami. [XHe BUKOpHCTaHHS 103BOJIAE CKOPOTUTH Yac, HEOOXiTHMI
Ha IIATOTOBKY KOHKPETHMX MAapKETMHIOBUX 1 BHPOOHMYMX IPOEKTIB, 3MEHIIUTH
HETPOyKTUBHI BUTPATH NpPHU IXHIN pearizailii, BUKIIOYUTH MOXXIUBICTh MOSBH MOMHJIOK Y
HirOTOBII OyXTanTepChKOro, TEXHOJIOTIYHOrO W 1HIIOTO BUAIB JOKYMEHTAllli, 110 Ja€e st
MaJIoro MiANPUEMCTBA NPSIMUN EKOHOMIUYHUHN €EKT.

[TiampueMcTBO Ma€ y CBOEMY CKJIJAl YOTUPHU MiAPO3JUIM — TPU Mara3uHu i ckiuaa. Y
KOXKHOMY 3 I1JIPO3/I1JTIB BCTAHOBJICHO MEPCOHAIIBHUI KOMIT IOTEp, BC1 KOMIT I0OTepH 00’ €/THaH1
B KopropaTuBHY Mepexy. CepBep Mepexi 3HAXOAUTBCS Yy LEHTpaJbHOMY odici
nignpueMcTBa. baza naHux po3po6iroBaHoOi 1H(GOPMALIHHOT CUCTEMH TTOBUHHA 3HAXOJIUTHUCS
Ha cepBepi Mepexi, MPUUOMY OIeparlii 3 TOBApOM MPOBOJATHCS Y MiAPO3IIax MiAPUEMCTBA,
TOMY 3MIHM y 0a3y JaHHUX MOBHHHI BHOCUTHCA 3 poOOuYMX CTaHUId y migposaiiax. [lms
3a0e3nedeHHs UX BUMOI BUKOPUCTAHO BijganeHy 0a3y naHux. Jlokaneny B/l Takox MoxHa
BUKOPUCTOBYBATH JJIsl KOJIEKTUBHOTO JOCTYIY, TOOTO B MEpEKEBOMY BapiaHTi. B 1mpomy
BUNaJAKy (aiinm 6a3u naHUX 1 MPUKIAAHA Mporpama Jjas poOOTH 3 HEK PO3MILIYIOThCS Ha
cepepi Mepexi. IlpamiBHuK 3amyckatume 3 poOOdYOi CTaHIIl MIIPO3ALTY NPUKIAAHY
nporpamy, 10 3HaXOJUThCS Ha CepBepi, NPU I[bOMY Y HbOT'O 3aIIyCTUTHCS KOIisl MPOTPaMHU.
Taka apxiTekTypa opranizamii 0a3u JaHuX Ha3uBaeTbes "daitn-cepsep”. IlepeBaramu
apxitektypu "gain-cepBep" € mnpoctota po3poOku 1 ekcruryatamii bJ] 1 nmpuknaaHoi
nporpamu. JlocuThk nMpocTo cTBOpUTH JoKainbHy B/l 1 mpukiagHy nporpamy, ski micist bOTO
BUKOPHCTOBYIOThCSI B MEpEKEeBOMY BapiaHTi. [IpM mbOMy HE BHMAaraeThCs JOJATKOBE
nporpaMHe 3a0e3MeyeHHs, OB’ 13aHe 3 OpraHi3alielo poOoTH 0a3u TaHUX.

Y poboTi mpoBeAEHO MPOCKTYBAaHHS 1 CTBOPEHHS 1H(POPMAIIMHOI CHUCTEMHU MJIA
aBTOMaTH3allll CKIaJChKOTO OOJKYy, ONHMCAaHO 3arajbHy CXeMy (YHKIIIOHYBaHHS TaKoi
CHCTEMH, TIOSICHEHO MpOIleC CTBOPEHHS 0a3W JaHUX, a TaKOXX IMOKa3aHO OCHOBHI eTamu
CTBOPEHHS IPUKJIAIHOI KIIIEHTCHKOT IPOrpaMHu.

Jlireparypa

1. Xomonenko A.Jl., LlpirankoB B.M., Manbues M.I'. ba3bl naHHBIX: y4eOHHK s
BhICIINX Y4eOHBIX 3aBeaeHuil. / [loa. pea. npod. A.Jl.Xomonenko. — CI16.: KOPOHA mnpwuHT,
2000. — 416 c.
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YK 004.04
B.A. Koanyn
TepHOMIIBCHKHIA HAITIOHAILHUI TeXHIYHHUH yHiIBepcHuTeT iMeHi [Bana [ymios, Ykpaina

AKTYAJIBHI IPOBJIEMH PO3BUTKY EJEKTPOHHUX IPUMMAJIEHD Y
OPI'AHAX MICIHEBOI'O CAMOBPAJYBAHHA

V.Y. Koltsun
ACTUAL PROBLEMS OF DEVELOPMENT OF ELECTRONIC RECEPTIONS IN
LOCAL GOVERNMENT ORGANS

VYkpaina Monosia Ta He3aJie)KHa JepiKaBa, AKa TUIBKH 3apa3, 3HAXOAUTHCS Ha IUIIXY 10
po30yI0BH Cy4acHOro Ta JE€MOKPATUYHOTO CYCIiIbcTBAa. EKOHOMIYHA Ta TONITHYHA KpH3a,
BHUCOKHUH piBeHb 1HQUIALIT Ta 0e3po0ITTS € MOKa3HUKAMU HECPEKTUBHOCTI CUCTEMH JICP)KaBHOTO
yIOpaBIiHHA Ta HEoOXimHOCTI 1 MonepHizamii Ta pedopMyBaHHSA, OCOOJHMBO B KOHTEKCTI
€BpOIHTErpaliifHoi crparerii. BrnpoBamkeHHS €JeKTpOHHUX NpHUilMajeHb B OpraHax MiCIIEBOTO
CaMOBpsIlyBaHHS B YKpaiHi € OJJHI€I0 3 OCHOBHUX (hopM pedopMyBaHHS A€p>KaBHOTO YIIPABIIIHHS
B yMOBax iH(OpMAIIHOTO CyCHiibCTBAa, 0O caMe BOHA HAJa€ MOTEHIial Oe3nocepeaHbOl
B3a€EMOJIi ypsALy 3 TpOMaJsiHAMH, BIIKPUBAE HOBI MOMJIMBOCTI JJs Takoi B3aemomii. Ilpobmemu
BIIPOBA/KCHHSI «EJIEKTPOHHUX HpuiiMalieHb» B YKpaiHI MaloTh BHYTPIIIHIO Ta 30BHILIHIO
npupoy. Cepes 30BHINTHIX MPoOIeM 0cOOIMBE MiCIle 3aiiMalOTh TaKi 3araJlbHOCBITOBI TE€HICHIII|
SK TiIo0atizamisi Ta 11 HaCIiIKK Yy BUIJISII CBITOBOI (DIHAHCOBO — €KOHOMIYHOT KPH3H; 3POCTAHHS
KUTBKOCTI Ta pIiBHSA TPaJMIIMHUX 3arpo3 (HeOe3rnek) ocoli, CyCHiIbCTBY, ACpXkaBi, CBITOBOMY
CYCHUIBCTBY B LIOMY, a TaKOX IOSIBA HOBUX 3arpo3, YCKJIAIHEHHs iX B3a€MOJii; MOCHUICHHS
KOHKYPEHIIiT Mibk KpaiHaMH 3a €HepropecypcH, JiJepCTBO B CBITI Ta Ha perioHaabHOMY piBHI. J[o
OCHOBHHX BHYTpIIIHIX IpoOJeM BIPOBAIKEHHS «EJIEKTPOHHUX MpUHMalleHb» B YKpaiHi
HEOOX1JHO BIIHECTH TaKi, SIK: BIICYTHICTh HalllOHAJIbHOI CUCTEMH €JIEKTPOHHOTO JOKYMEHTOOOITry
3 BUKOPHCTaHHSIM €JEKTPOHHOrO IH(POBOro MiAMUCY, a TaKOX BEACHHS Jep)KaBHHUX
iHpopMaLiHHUX pPEeCcypciB, aJanTOBAHUX JO MDKHApOAHUX; HEIOCKOHANIICTh HOPMATHUBHO-
MpaBOBOI 1 METOMOJIOTIYHOI 0as3u, M0 Ja€ 3MOTy OpraHaM JepXKaBHOI BJIaJ Ta OpTraHaM
MICIICBOTO CaMOBPSIyBaHHs, TpoMajsHaM 1 CyO’€KTaMm TOCIoJapioBaHHS (YHKIIOHYBaTH B
yMOBax 1H(QOPMAIITHOTO CYCHUIbCTBA; HEBPETYJbOBAHICTh HA 3aKOHOJABYOMY DIiBHI NMHUTAHHS
HAJIaHHs aJMIHICTPaTUBHHUX TOCIYT Ta 3BEPHEHHS T'POMAISIH O OpraHiB Aep>KaBHOI BIAaU Ta
OpraHiB MICIIEBOTO CaMOBpsIyBaHHS 4epe3 IHTepHET; OOMEKEHICTh TOCTYIly TpoMalsiH Ta
Cy0’€KTIB roCro/iaproBaHHs 10 1HGOpMALiHHUX pECypCiB OpraHiB Jep»KaBHOI BJIaJu Ta OpraHiB
MICIIEBOTO CAMOBPSIyBaHHS, 30KpeMa JI0 YPsIOBOro Moprajiy, BeO-CalTiB OpraHiB AepKaBHOI
BJaJy Ta OpPraHiB MiICIIEBOTO CaMOBPSAYBAaHHS; BIACYTHICTh 1HTEPAKTHBHOTO PEXHMY
(GYyHKIIOHYBaHHS Ta HAJaHHSA aJAMIHICTPATMBHUX TMOCIYT y PEXKHUMI «EAWHOTO BIKHAY;
HEJIOCTaTHIM piBEHb BHUKOPHUCTAHHS JAEP)KaBHUMH CIY>KOOBLISIMH, TPEICTABHUKAMHU MICIIEBOTO
CaMOBPSIIyBaHHS €JIEKTPOHHOTO ypsAyBaHHS.

Orxe, caMe BIPOBAKCHHA EJIEKTPOHHUX TMpPHHMaJIeHb B OpraHax MiICIIEBOTO
CaMOBpSAYBaHHS CIPHATUME MIJBHIICHHIO e(QEKTUBHOCTI OOCIYroBYBaHHS HACEJICHHS
YMHOBHUKAMU YCIX PIBHIB, MOJIETIIEHHIO iXHBOI B3aeMOJii; OUIBII TOr0, BOHO MOBHUHHO
BiZIOyBaTUCH MOETAIHO, 3 YPaxXyBaHHSM 3arajbHOI CXeMHU Ta TUX €TalliB, Ha SKUX BOHA repeOyBae.
MoXIHMBO, caMe BIPOBA/UKEHHS CHCTEMM ENEKTPOHHUX IpHiManeHb B OpraHax MiCLEBOTO
CaMOBpsIIyBaHHS B YKpaiHi JONOMOXKE 3pOOHTH JepKaBHE YIPaBIiHHS OUIbII MPOIYKTUBHUM Ta
CIpHUATAME YHUKHEHHIO YUCIIEHHUX PO301’KHOCTEH Ta HETIOPO3YMiHb MiXK IPEICTABHUKAMHU BJIaIN
Ta TPOMaJITHAMH.
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YK 004.04
B.A. Koanyn
TepHOMINBCHKHIA HAITIOHATILHUIN TeXHIYHHUIA yHiIBepcuTeT iMeHi IBana Ilymros, Ykpaina

3ATIPOBAKEHHA EJJEKTPOHHUX ITIPUMAMAJIEHD Y OPTAHAX
MICHEBOI'O CAMOBPAJYBAHHA

V.Y. Koltsun
INTRODUCTION OF ELECTRONIC RECEPTIONS IN LOCAL GOVERNMENT
ORGANS

EBounroniss Moneni AepaBHOTO YIPaBIiHHS, Ta MepeXili BiA JIEpPKaBHOTO [0
MyOTIYHOTO YIPaBIIHHS MPU3BOIATH 0 TOTO, MO TPAIUIIAHI CIOCOOM B3aEMOJIIT OpraHiB
JIepKaBHOT BJIaJM Ta MICLIEBOTO CaMOBPSYBaHHsS 3 TPOMaJsSHaMU Ta OI3HECOM BTPAaTHUIM
CBOIO €(eKTUBHICTh. AKTyaJbHUM CTa€ NMHUTAHHS BIPOBAPKEHHS CydacHHX iH(OpMamiiHO-
KOMYHIKAI[ITHUX TEXHOJOTii B Mpollec B3a€MO/Iii OpraHiB JAep:KaBHOI BIAIH SIK MIX cO0O0I0,
TaK 1 3 TpoMajsiHaMu, o nependadeHo y crarti 40 Koncrurynii Ykpainu [1], 3MicT sKoro
BU3HAYa€ BIPOBA/DKEHHS €JIEKTPOHHUX NpUIMalieHb B OpraHax MiCLIEBOTO CaMOBPSTyBaHHS.
3MiHHU B CTPYKTYPi CYCIIUTBHUX MOCIYT 1 XapakTep BiTHOCHH JEPKaBU Ta TPOMAJISH y PEKUMI
OHJIAalH TICHO TMOB’SI3aHO TMepenyciM 13 Hu(pPOBI3aIli€l0 BCIX ACHEKTIB KHUTTEIISIBHOCTI
CYCITLILCTBA.

OnHUMH 3 TOJIOBHMX apryMeHTIB II0A0 (opMyBaHHS Ta peaiizauii eJIeKTPOHHUX
npuiiManeHb B OpraHax MiCIEBOTr0 CaMOBPSAYBAHHS € CIIPOLIEHHS IOCTYIy 10 iHpopMarllii Ta
NOCTYT, MiJBUIIEHHS €()EeKTUBHOCTI MNPUMHATTSA YNPaBIIHCBKUX pIllIeHb, 30UIbIICHHS
IPO30pOCTi BJIaaM 32 paxXyHOK TWepexojy Ha HOBHH pIBEHb 3BOPOTHOTO 3B SI3KY 3
rpoMaJsiHaMH 1 613HECOBUMHU CTPYKTYPaMHU.

EnextpoHHa npuiimManbHd — 1€ BipTyajibHa KIMHATa, sIka PO3Milll€Ha Ha CTOPIHII
o(diuiiiHoro Be6G-caiiTy oprasizauii Ta BUKOHYE psii GYHKIIN, OB A3aHUX 3 MPUIOMOM 3asB
TPOMaJISIH, FOPUANYHUX OC10, pO3MillleHHs 1H(OpMaLii IS JOBIAKH.

Jlo mepeniky OCHOBHUX (DYHKIIiH, SIKi BUKOHYE €JIEKTPOHHA MpUHMaIIbHS HaJeXaTbh
TaKi:

e VYhpoBa/KEHHS MeXaHI3MIB KOHCYJIbTYBaHHSI OPIaHiB BJIAIU 13 TPOMAJCHKICTIO,
[AaCHBHOTO Ta aKTUBHOT'O IOCTYITY /10 Pi3HUX THUIIB JaHHX;

e 30ip Ta aHami3 iHoOpMalii, KA HAIXOAUTH BiJ] 3BEPHEHb T'POMAJSH I TOTO,
00 pearyBaTH 1 BUKOHYBAaTH MEBHI Jii y HaWOUIbII akTyalbHUX MHUTAHHAX Ta IpobdiieMax
IPOMaJICHKOCTI;

e MOoXIMBICTh TPOMAJICHKHX Oprasizailii, Mejia-CepeloBUII Ta HAyKOBHUX KiJ
3MIIHCHIOBATH BILJIMB HA MPUIHATTS PIlIEHb 13 BAXKIUBUX CYCHUIbHO-TIONITUYHUX MUTaHb.

OCHOBHUMM TiepeBaraMu yrnpoBaJUKEHHS e-IIPUUMalIbHI Y CTPYKTYpY OpPraHiB BIIAH
YH 1HIIKUX OpraHizamii €:

e Hananus nocnyr y 6yap-sSkuii yac;

e MakcumalibHa poCTOTa 1 MPO30PICTh (HaJaHHA MOCIYT 3BUYAliHUM I'pOMaIsHaM,
a He (axiBLAM);

e 3abesneveHHs KOH]iIeHIIHHOCTI iHpOopMarii;

e bes3acteperkHa oOpieHTalis Ha JAYMKY TPOMAaJChKOCTI IpH  peasizamii
HOBOBBEJICHb;

e [ligBuiieHHs epEeKTUBHOCTI IPUHHATTS YIPABIIHCHKUX PIlLICHb.

[Tutanas HEOOXiMHOCTI Ta €EKTUBHOCTI BMPOBAHKEHHS CydacHUX 1H(OpMaIiiHo-
KOMYHIKaI[IfHUX TEXHOJIOTI B IMPOLEC B3a€MOJIi Jep:KaBU 1 IPOMAITHCHKOTO CYCHUIBCTBA
po3rsimany  Taki Bimomi 3axigHi BueHi, sk b.I'i6con, Jl.bemn, M.Kacrtennsc, P.Kar,
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1.Macyna, M.ITopar. Pe3ynsraToM HuX A0CHiIKeHb 6ynH cOPMOBAHI TEOPETHUHI OCHOBH
KOHIIENIIi eJIEKTPOHHOI JeMOKpaTii, Ta Takl IOHATTS, AK «EJIEKTPOHHE YpsAyBaHHI,
«EJICKTPOHHE YIIPABIIIHHAY», «EJCKTPOHHA JIepKaBa», «EIEKTPOHHHH ypsa»Tomo. CyTHICTh
UX JOCTIKEHb 3BOJUTHCSA IO OJHOTO — PO3BUTOK 1H(OPMALIHHOIO CyCHUIBCTBA Ta IOBHA
MOJICpHi3allis CcaMOro MPOLECy JEpPKaBHOTO YIPABIIHHS BIAMOBITHO JIO HOBHX YMOB
CYCHUIBHOTO PO3BUTKY.

B Vkpaini, 3amis OpPUCKOPEHHS EKOHOMIYHOTO PO3BUTKY 1  CTBOpPEHHS
iH(popMaIiifHOTO CYCHIIbCTBA, JlepkaBHUN KOMITET 3B'SI3Ky Ta iHdQopMaTH3amii YKpainu porti
pPO3pOOHB TOBTrOCTPOKOBY nepkaBHy IIporpamy «Enektponmit Ypsim», ska mae Ha MeETi
PO3BHUTOK IHTEPHET-IHIYCTpii Ta CTBOpPEHHs Ha ii 0asi emekTpoHHOTO ypsayBaHHsA. Lle OyB
no4yaTtok (PopMyBaHHS KOHLEMIII] €JIeKTPOHHOTO YpsiAyBaHHS B YKpaiHi.

OcHOBHa i1ed pO3BUTKY €JEKTPOHHUX MpHUilMaJeHb B OpraHax MiCLEBOrO
CaMOBPSIIYBaHHS IOJISITA€ B TOMY, IO MAalOYM PO3TaTyKCHUH 1 IHEpUiHHUH, Taleko He y
BChbOMY mpodeciiiHuil amapar, IepskaBa MOXeE, 3aCTOCYBaBIIM i1H(OpMAIiiHI TEXHOJOrI],
BUPIIIATH TI€BHI MPOOJEMH OINTHUMI3AIil YyIpaBIiHHSI, a TAKOXX HAIUTIOBATH BIAMOBITHI
cinyxOu, oprasizamii Ta CyCHUIbHI 1HCTUTYTH Ha pIlIEHHS TaKuX 3a/Jay: IIMPOKUH 1
epeKTUBHUIA OOMIH E€JIEKTPOHHUMH JIOKYMEHTAMH MDK OpraHaMH JEp>KaBHOI BIIAJIH,
HACEJIEHHSM 1 ypsiioM; 3a0e3MedeHHs TJIaCHOCTI Ta MPO30POCTI MICIEBUX Ta PEriOHATBHHUX
OpraHiB BIIQJM; MiJBUIICHHS €(EKTHBHOCTI AEP)KAaBHOTO YIPABIIHHSA HAa OCHOBI CyYacCHHX
MoJellell Ta METOJIB EJIEKTPOHHMX TEXHOJIOTiH; CTBOPEHHS €JIEKTPOHHOI CUCTEMHU
MOHITOPUHTY Ta MIATPUMKH MPUHHSATH pillieHb; (OPMYBaHHS CHCTEMH B3a€EMOJII JEpKaBH 1
IPOMAaJITHCHKOI'O CYCIUIBCTBA 32 JIOTIOMOI'00 CYYaCHUX TEIEKOMYHIKAIIHHIX MEpPExX.

OCHOBHUMH HampsiMaMH BIIPOBA/DKEHHs E€IEKTPOHHUX TNpUHMalieHh B OpraHax
MICIIEBOI'O CaMOBPSIyBaHHs YKpaiHHU €:

e PO3BHUTOK €NEeKTPOHHOI iH(pOpMaliiHOI CHUCTeMU — BiJl 1HQOPMYBaHHS [0
HaJIaHHS TTOCITYT;

e OO0'enqHaHHs y €IMHUN 1HQOpMAITHO-aHANITUYHUN KOMIUIEKC — [HTerpoBany
iH(popMaliifHO-aHAIITUYHY CHUCTEMY OpraHiB Jep>KaBHOi BIaJW Ta OpraHiB MICLEBOIO
CaMOBpsIyBaHHS YKpaiHM, ICHYIOUMX B LIUX OpraHax iH(QOpMAaliiHUX CHUCTEM Ta THX, IO
OyayTb po3po0IATUCS y Mail0yTHROMY, BiANOBIAHO 10 Haka3y Nel49 Jlep:xaBHoro Komitety
VYkpainu Big 15.08.2003 [2].

Ha ocHOBI Bullle HaBEeIEHOT'O MaTepialy, MOKHA 3pOOUTH BUCHOBOK, 110 B YKpaiHi
pedopMyBaHHS JEpKaBHOTO YIPaBIIHHS B acleKTI (OPMYBaHHS Ta PO3BUTKY €IEKTPOHHUX
npuiiMalieHb B OpraHax MICIIeBOIO CaMOBPSIYBaHHS Mae JesKi mpobiemMu. 3anponoHOBaHi
CTpaTeriuHi HampsIMH iX BHUpIINIEHHSA 3a0e3revyaTh MIABUINCHHS PIBHS  HaJaHHS
aJIMIHICTPAaTUBHUX TOCIYT, €(QEeKTHBHICTb pPOOOTH JEpXKABHHUX CIY)KOOBIIIB, CIPOIICHHS
JnocTyny A0 iHGopMallii Ta MOCHyT, MiJABUILEHHS €(EKTUBHOCTI MPUIHSATTS YIpPaBIiHCHKUX
pileHb, 30UIBIIEHHS TPO30POCTI BIIAJH 3a PaXyHOK MEpexoly Ha HOBUH pPiBEHb 3BOPOTHOIO
3B 3Ky 3 TpOMaJiiHaMH 1 013HECOBUMHU CTPYKTYpPaMHU.

Jlireparypa

1. Koncruryuis  Ykpaium  [Enextponnmii  pecypc] —  Pexum  goctymy: URL:
http://zakon5.rada.gov.ua/laws/show/254k/96-p — lata noctymy: 06.11.2017 — Ha3Ba 3 ekpany.

2. Ilpo 3arBepmxkenHs Ilepeniky i1 Ilopsaxy HamanHs iH(opMamiiHMX Ta IHIIMX TOCIYT 3
BUKOPHCTAHHSI €JIeKTPOHHOI iH(opmaniitHoi cuctemn «Emnextponnuil ypsa» [Enexrponnuii pecypc] — Pexxum
noctymny: URL: http://zakon3.rada.gov.ua/laws/show/z1066-03 — Jlara noctymy: 07.11.2017 — Ha3sBa 3 ekpany.
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TepHOMINBCHKHIA HAITIOHATILHUIN TeXHIYHHUIA yHiIBepcuTeT iMeHi IBana Ilymros, Ykpaina

orjasaa METOAIB IHTEJIEKTYAJIBHOT'O AHAJII3Y TEKCTOBUX JAHUX

V.R. Konstiantyniv
SURVEY OF TEXT MINING TECHNIQUES

1. IIpouec iHTeJIEKTYAJBLHOT0 AHAJII3Y TEKCTY

[epeBaxua 6inburicts iHpopmanii y WEB (mo 80%) — 3Buvaiinuii HecTpyKTypOBaHUI
tekeT [1]. OTpumanHus 3Hauymoi iHQopMmalii — 1e 1 € 3aJaya IHTENeKTYalIbHOIO aHalizy
TEKCTY, SIKUH € MpOIecOM OTpUMaHHS SAKICHOI iH(oOpMalii 3 HamiB- Ta HECTPYKTYPOBAHUX
nanux [2]. Indopmamis moxke OyTu oTpuMaHa creliaJbHUM MPOrpaMHUM 3a0e3MeueHHIM
[UISTXOM BHSIBJICHHS TICBHUX IIA0JIOHIB UM TPEHJIIB HA OCHOBI CTATUCTHUYHOT OOPOOKHU TEKCTY
(puc. 1).

[Ipormec anaiizy BifOyBAa€THCS BiMOBIIHO 0 HACTYITHOI MTOCIIJOBHOCTI KPOKIB.

1. 36ip (gathering) TekcTOBUX MAOKYMEHTIB 3 pI3HUX JOKEpPed 3 HACTYIHHM
BUKOHAHHSM TMOIEpPeHbOi 00poOku (preprocessing) (yCyHEHHs peKiIaMH; TOKCHH3aIlis
(tokenization), T06TO po3AiICHHS WOro Ha CKJIAJOBI YaCTHHU; YCYHEHHS HE3HAUYIIHUX CIIiB
(apTUKIIIB, CHOJYYHHUKIB TOIIO); BHUpIBHIOBaHHSA (Stemming), TOOTO 3BelEHHS BCIX

@ ™ OJIHOKOPEHEBHUX CIIiB JI0 OCH.OBHO'I. (1.)OpMI/I. 1,
3MCHIIIEHHS  3arajJibHOi  KUIBKOCTI  CJIiB;
& MEePEeTBOPEHHS]  TEKCTYy [0 BUTIISY,
iy, A —n MPUJATHOTO I TOJNAJBIIOTO  aHAT3y,
l | HampyKIaJ, Yy BHUIJISAI TICTOTpaMU YacTOTH

_ —N MIOSIBY CIIIB).

foxyment 2

JAOKYMEHTIB,

2. BuGipka moTpiOHMX Ta YCYHEHHS
HENOTPIOHUX BIACTUBOCTEHN TEKCTY.

3. 3acTocyBaHHs OJTHOTO 9K
fimpeein EKIIIBKOX METO/IB IHTENIEKTYaIbHOTO
aHaJIi3y TEKCTY 3 METOI0 OTPUMaHHs MaTepHIB

iHbopmaUis .
Text Mining . . . .
4, OI_IIHIOBaHH}I MaTCpPpHIB BI1ANOBIAHO

10 KpuTepiiB momyky [3].
Ha ocHOBI anamizy JiTepaTypHUX
Pucynok 1. Pi3HUISI MK MOUTYKOM KIIIOUOBHX — JOKEPET MOYHa BUJIITUTH HACTYIIHI
CIIiB Ta IHTEJEKTyaJ IbHUM aHAIi30M TEKCTY TEXHOJIOT11 IHTEJIEKTYaTbHOTO aHaJ3y TEKCTY.
2 Buainenns ingopmanii 3 Tekcry
Buninenns indopmamnii [4, 1] o3Hauae OTpUMaHHS CTPYKTYpPOBAaHHMX JaHUX 3
HECTPYKTYpOBAaHOTO TEKCTy JJsi OTpUMaHHA HaOopy cyTHocTed (iMeHa, Jokauii,
B3a€EMO3B'S3KH TOIIIO).
BukopucroByeTbes Ui BiICTIIKOBYBaHHSI HOBHH; JIOTMCIB KOPUCTYBAYiB COLlIaTbHUX
MepeX 3 METOI0 OTPMMaHHS iX JYMKH CTOCOBHO IE€BHOI MOJil; OTpUMaHHA 1HopMarii 3
MIOB1JIOMJICHb €JIEKTPOHHOI MOIITH; OTPUMAaHHSA OCOOUCTHX JaHUX 3 MPOQiIiB KOPUCTYBaiB;
oTpuMaHHs iH(popMarlii B iuppoBUX OHJIAKH 010110TEeKaX; BUAUICHHS TaOIUIh 3 TEKCTY.
2 Y3acanvnennsn
V3aranbHEeHHs TEKCTOBUX JIaHUX [6] € MpoIiecoM CTBOPEHHSI CTHCIIOTO MPEACTaBICHHS
BEJIMKOI KUTbKOCTI gaHuX. Ilim wac y3aranbHEHHS 3IIHCHIOETBCS TOIIYK HANOLIbII
peJeBaHTHUX /O TEMH pEYCeHb 1, K HACIIIOK, 3MEHIIECHHS 00'eMy TEKCTOBUX IaHHUX O3

MowyK KN4oBux

cnig

i -

3Havywa
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BTpatd iHpopmanii. Takuii MeTox MOXe BUKOPHUCTOBYBATHUCH JUisi: 0OpoOKM iHpopmarii 3
arperaTopiB HOBHWH; TI'€HEpPYBaHHS 3BITIB; CyMICHOI POOOTH 3 IIOIITOBUMH KIIIEHTAMH,
BUAUIEHHS iH(opMaIlii npo noii.

3 Kunacudikauis

Knacudikaiiero Ha3MBaeThCs MPOLEC 3HAXOPKCHHS MEBHUX O3HAK Kiacy (ITOMITOK)
cepel YaCTKOBO CTPYKTYpOBaHMX JaHuMxX. Hexai, 10 mpukiamy, MEHEIKEp X0ue BCTAHOBUTH,
M Ky[yBaTUME 3aMOBHHK Komm'totep. Toai kiacamu 17st HOKYNok OynyTh 3HaueHHs "Tak" i
"Hi". Ilix wac kiacudikaiii CTBOPIOETHCSA KiIacu(pikaTop Ha BIAMOBIIHUX TECTOBUX JTaHUX 3
HACTYIIHUM O3HA4YeHHAM MITOK KiaciB. Knacudikamist Tekery [7] € mporiecoM MpHCBOEHHS
KaTeropii HOBOMY TE€KCTOBOMY JOKYMEHTOBI. TakuM YMHOM MOKHA PO3MOJIJIUTH TEKCTOBI
JIOKYMEHTH BiJIIOBITHO JI0 HAJICXKHOCTI IEBHUM KJIacaM.

O6nacTi BUKOpUCTaHHS Takoi 0OpoOKH TEKCTy: Oi3HEC; MEIUIMHA; IOPUCTIPYACHIIIS;
CYCHUIbHI HAYKH.

4 Kunacrepuszauis

Knacrepusamisi — 1me mporec rpyrnyBaHHS €JIEMEHTIB JaHUX CIIOPIIHEHUX THUIIB Yy
okpemi kiactep [5, 1]. TakuM yrMHOM, KJIacTepu3allisl 3MEHIIIYE YacOBl 3aTPaTH IPU MOIIYKY
iHpopmamii. I[Hpopmamis, 1O HE HAJISKUTH JO IKOJAHOTO KIACTEPy, BBAXKAETHCSA
HEpEJICBaHTHOIO.

MosknuBi 007acTi 3aCTOCYBaHHS TaKoi METOJMKH: PO3II3HABaHHS 00pasiB; aHai3
300paxKeHb; TAKCOHOMETPIs; BUIJICHHS TEMAaTHKHU 3 TEKCTY.

TakuM YWMHOM, y JaHOMY OTJISII ONMHMCAHO 1 KJIAcU(IKOBAHO HasSBHI Ha CHOTOJHI
METOJUKHM 1HTEJEKTYalIbHOTO aHalizy TeKCToBUX JaHux. Cepel HHUX — OTpUMaHHS
(BuaineHHs) iHdopMmallii, y3araJbHeHHs, Kiactepusallis. Bci BoHM MOXyTh OyTH 3aCTOCOBaH1
BIJIMOBIAHO /10 3a/ay, SKi CTaBIATHCSA NpPU 1HTENEKTyaJlbHOMY aHalli3y TEKCTOBHX JAaHHUX.
[HcTpyMeHTanpHa peanmizallis [UX METOIWK JIEKUTh 3a MEXaMH JaHOTO JOCTIHKCHHS, aje
MOTepeIHIM aHami3 TMOKaszaB, IO JUIsl KOXHOI 3 METOJUK MOXKHA MigiOpaTH BIAMOBITHE
nporpamue 3a0e3nedeHHs. [Ipote, po3pobOka BiacHOi cuctemMu Oyje XOPOUIUM JOCBIIOM B
NPaKTUYHINA peani3allii o/HI€T 3 IMX METOIUK.

Jlireparypa
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YK 004.75
10.C. Koniuak
TepHOMINBCHKHIA HAITIOHATILHUIN TeXHIYHHUIA yHiIBepcuTeT iMeHi IBana Ilymros, Ykpaina

PO OJJUH METOJA BIJJAJEHOI'O KEPYBAHHS ITPOIIECAMMU B MEPEKI
INTERNET

Yu.S. Kopchak
ON A METHOD OF REMOTE PROCESSES CONTROL IN INTERNET

Remote Procedure Call (RPC) nexuth B OCHOBI 0arath0X PO3MOAUICHHUX OIEpaliiHuX
CHUCTEM Ta TIOJISITae B PO3IMIMPEHHI MEXaHi3My Iepeaadi KepyBaHHS YCEpeIuHl MPOorpaMu, 0
BUKOHYETHCSI Ha OJIHIN MallMHI, Ha nepeaady KepyBaHHS depe3 Mepeky. 3aco0H BiIIaJIeHOTOo
BUKJIMKY TpOLEAYyp NpHU3HAYeHl JJs TMOJIETHIEHHS OpraHizamii po3NnoauIeHuX OOYMCIIEHb.
HaiiGinpma eeKTUBHICTP BUKOPUCTAHHS JOCSTaeThcsi B Tak 3BaHUMX RPC-opieHTOBaHMX
JOJIaTKaX, y AKUX ICHY€ iHTEPaKTHUBHUHN 3B'S30K MK BiJIQJICHUMH KOMIIOHEHTAMH 3 HEBEJIUKUM
4acoM BiJIIIOBiIeH 1 BIITHOCHO MaJjioi KUTbKOCTI MepelaHuX JaHHX.

Ax mpaBwiio, cmyxkOa «Bimmanenuii Bukimk mpouenyp RPC» mns pobGotu B pexumi
KJIIIEHT-CepBEp BUMAara€ HasBHOCTI SIK MIHIMyM JBOX OCHOBHHUX KOMIIOHEHTIB: MEpEXEBOTO
NPOTOKONY Juisi OOMiIHYy JaHMMH 1 MOBM cepianmizamii (mepexnany sKoroch mpoiecy abo
iHpOpMaLIIfHOI CTPYKTYpH JaHUX B OITOBY IOCHIJOBHICTh). APXITEKTYpU MOXYTb OyTH
a0COJIOTHO PI3HUMU 1 BIJPI3HAIOTHCS 32 CBOIMU MOMIJIMBOCTSIMU. AJle /Ui OOMiHY JaHUMHU Ha Tak
3BaHOMY "TpaHCIIOpPTHOMY" PiBHI HaivacTimie 3acTocoBytoThes nporokonan UDP 1 TCP, pinme —
HTTP. Kimientcekuii poriec Gpopmye 3amuT cepBepy 3 onmucoM oOpaHOi Mpoueaypu 3 BKa3aHUMH
napamMeTpamH i BiATIPaBIIsie HOTO, MICIIs YOTO CepBep BUKOHYE HEOOXIIHY TUPEKTHUBY 1 BiANpaBIIsie
KIIEHTY BIAMOBIIb, SIKUH BiAOOpaXka€TbCcs Ha KIIEHTChKIM MamwHi. OJHAK caM CepBEpHUI
NPOLIECOp 3HAXOAUTHCS, TAK OM MOBUTH, B PEXKHMIi OYiKYBaHHS 1 aKTUBYETHCS TUIBKH B MOMEHTH
OTPUMaHHS KI€HTCHKUX 3anmuTiB. [Ipyu oMy 30BCiM HE OOOB'SI3KOBO, 1100 BHKOHAHHS CXEMH
«3aIuT-BiIMOBIIbY 3IHCHIOBANIOCS HETAIHO.

B peanizanii RPC 6epyTs y4yacTh SK MiHIMyM JBa TpPOIECH - IO OJHOMY B KOXKHIN
maiuHi. Heo6xigHo 3po6uTH Tak, 1100 BUKIMK BIIaJICHOT MPOLEAYpH, BUIIIAB 110 MOXKJIMBOCTI
TaKOX, SK 1 BUKIMK JIOKAJIBbHOI mpouenaypu. [Hmumu cinoBamu - 3pobutn RPC mpozopum:
BUKJIMKaHINA Mporexypi He moTpiOHO 3HATH, IO BOHA NepedyBa€ Ha 1HIIIM MallMHI, 1 HaBIAKH.
RPC nocsirae mpozopocti HacTymHMM nuisixoMm. Koim BHKIMKaHa mpoueaypa IIHCHO €
BiJlIaJICHO0, y 010i0TeIll MICTUTBHCS 3aMiCTh JIOKAJIbHOI MPOIEIypH iHIIA BEPCis MPOLEIYPH -
KJIieHTChKuit cTab (Stub - 3armymka). [ToaiOHO 10 OpHriHATIBHOT POLIEAYPH, CTA0 BUKIMKAETHCS 3
BUKOPHCTAHHSAM BUKJIMKAHOT OCIIIOBHOCTI, TaK caMo B1A0yBa€ThCA MEPEpUBaHHS MIPU 3BEPTaHH1
o sapa. Timpkd, Ha BIAMIHY BiJl OpPUTiHAJIBHOI NPOLEAYpH, BIH HE IMOMIIIAE€ MapamMeTpu B
pericTpH i He 3aIUTYeE B Aapa J1aHi, 3aMICTh LOTO BiH (YOpMY€E MOBITOMIICHHS AJIs BiANPaBICHHS
A7pa BiATaJIEHOI MAllIMHH.

Etamu Bukonanus RPC. 3i croponu kimienta: 1. Buxmmk crady 2. IlinroryBatu O0ydep 3.
VnakyBatu mapameTpu 4. 3amoBHUTH mojie 3arojoBka 5. OOYMCIMTH KOHTPOJBHY CyMy B
noBigomienHi 6. IlepepuBanns mo siapa 7. Yepra makery Ha BukoHanHs 8. Ilepemaua
NOBITOMJICHHST KOHTposiepy 9. Uac mepenmaui mo mepexi Internet. 3i ctoponm cepsepa: 10.
Otpumatu makeT Bix koHTposepa 11. Ilpomenypa oOpoOku mnepepuBanHs 12. OOuucneHHsS
KOHTposibHOT cymu 13. ITlepekiioueHHs KOHTEKCTY B MpocCTip KopucTyBauya 14. BukoHaHHsS
CEpBEPHOTO cTady.

[Ilo % crocyeTbesl peamizamiif, BifjaneHi mporeaypu (BHKIHMK BiJJaJCHUX TPOIEIYP)
ChOT'OJIHI BUKOPUCTOBYIOTH JIeKUJIbKa 0a30BHX TEXHOJIOTIH, cepel SKUX HalOUIbIl IIHPOKO
3acrocoByiothest HacTymHi: DCE/RPC; DCOM; JSON-RPC; .NET Remoting; JAVA RMI;
SOAP; XML-RPC; SUN RPC; ZeroC ICE; Routix.RPC ra iH.
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YK 004.04
I.B. KopmuJio, P.M. HeGecumii
TepHOMIIBCHKHIA HAITIOHAILHUI TeXHIYHUH yHiIBepcHUTeT imMeHi IBana Ilymros

MOBYJIOBA IH®@OPMAUIIHOI TEXHOJIOT'I BI3Y AJII3ALILI
THO®OPMAIIIMHUX PECYPCIB

I. Kormilo, R. Nebesnyy
CONSTRUCTION OF INFORMATION TECHNOLOGY OF VISUALIZATION OF
INFORMATION RESOURCES

Kinpkicte iHpOpMaLiMHUX pPECYpCiB € COTHI THCAY 1 TOCTIHHO 3pOCTarOTh, a
MOYJIMBOCTI JIFOJICBKOTO PO3YMY IX OIpAIfOBaHHS € CTAJIOK BEIMYMHOIO HAa cbOorojHi. Tomy
mo0 mobopoTu iH(opMalniiHui Oap'ep 1 OCATHYTH HEOOXiAHy iH(OpMAIio B Ipoleci
NPAaKTUYHOI JISUTBHOCTI JIFOJUHHU MOTPIOHO CTBOPUTH 3pYYHI IHCTPYMEHTH Ui Bizyasi3armii
iHpopMalIMHUX pecypciB, BUAUISIOYM T'OJIOBHE B HHUX, a CaMe KIIFOYOBI CJIOBa Ta HATJISTHO
MIPEJICTAaBUTH 1HPOpMAIliiiHI pecypcH 13 3amaHoi TeMaTuku. Tak sk iHQOpMaIliifHI pecypcH B
IHTEpHETI MalOTh 3BOPOTHIN 3B'I30K y BUIJISAI COIIaJbHUX CHUTHATIB TOMY JJIs Bizyasizarmii
HEOOX1THO BpaxOBYBATH JIaHI 13 COMIAILHUX MEPEXK, PAaHTYIOUYH iH(OpPMAIiiHI peCypcH, II0
MarwTh OLIBIIY PpEJIeBaHTHICTh. B 3araJlbHOMy Takoro pojay IHCTPYMEHTH IOKJIMKaHi
CKOPOTHUTH Yac OPi€EHTYBAHHS JIFOIWHU B O€3MEKHOMY MTPOCTOPi iHPOpMaIii Ta oOauuTH BCe
noJie iHopmarii 3a MeBHUMHU MPOQECiHHUMH HAPSIMH 3HAHb IUTICHO, HATJISITHO 1 OXOITHMBIIH
BC1 JOCTYTHI 1H(QOpMaIliifHl pecypcH Ha JaHUI MOMEHT B IHTEpHETI.

VY poboTi Oynu ompanboBaHi Marepiajy y BIIKPUTOMY JOCTYII ILIOAO0 HAaNpsSMKIB
JOCIIPKEHb: aHaJl3 COLIaJIbHUX MEpeX Ta CUTrHaliB, 1HQorpadis (3okpeMa iHporpadika),
¢doxsicoHoMist (TeryBaHHS iH(QOpMaLITHUX pecypciB), Teopird rpadis Ta iH. OyJI0 MPOBEAECHO
aHa i3 JITepaTypHUX JDKEpEN Ta OIJIA[ BIJOMHX MaTEeMaTHYHUX MIIXOIB J0 MOOYI0BU
MaTeMaTHYHUX MoJiesiel Bi1oOpaskeHHs 1H(pOpMaIiitHUX pecypciB.

Metoro pocnijpkeHHs € noOynoBa iH(opmaliifHOI TexHoJorii Bi3yamizamii
1H(pOopMaliifHUX pecypciB 3 BUKOPUCTAHHSAM COLIAIbBHUX MEPEXK.

3aBHaHHs JOCHIIIHKEHH:

- OOTpYHTYBAaTH aKTYyaJbHICTh JIOCTIPKEHHS Bi3yamizamii i1HGopMaIiitHux
pecypciB;

- MIPOBECTHU OTJISII HAYKOBUX CTaTEHl Ta BUSIBUTH HAINPSMKHU HAYKOBHX MiTXOMIIB
Ta METOIB AJIs Bi3yani3alii iHhopMaLiifHUX pecypciB;

- MIPOBECTH TMOPIBHAJBHUI aHall3 ICHYIOUMX pIIIeHb Ta 3IIHCHUTH OIJISAJ
MaTeMaTHYHUX MiIXO0/iB A0 Bizyami3allii iHhopMalliiHUX pecypciB;

- noOyayBatu  iH(popMalliiiHy TeXHOJOriio Bizyamizamii  iHGopMaIiitHuX
pecypcis;

- CTBOPUTH CalT 3 Bi3yaiizalli€lo iHPOpMAIIHHUX pecypciB Ha OCHOBI aHAJI3Y
COLlIaTbHUX MEPEXK.

[IpoBeneHo aHami3 cy4acHMX HampsIMKIB Bizyasizamii iH(popMaliiHUX pecypciB, a
30KpeMa MPOBEJCHO OIS 1 aHali3 mpoOIeMH BIUIMBY COLIaTbHUX CHUTHAINIIB HA PE3yNIbTaTH
NoIIyKy. PO3KPHUTO MOHATTS COIiaIbHOTO CUTHATY. PO3TIsIHYTO OCHOBHI (pakTOpH BILIMBY Ha
PEUTHHT TIOUIYKOBHX CHCTEM, a 30KpeMa 3B'30K 3 COIiaJlbHUMM curHaiamu. lIpoBeneHo
OTJISI/1 aJITOPUTMIB MOIIYKOBOI cucTeM SHEeKC.

[IpoBeneHo ornsy MaTeMaTHYHUX MIOXOMIB JUIs Bizyamizamii iHGoOpMaIiitHux
pecypciB. PosrmsHyTOo TOHATTA (OJKCcOHOMIS i1H(MOPMAIIHHUX pecypciB SK CKIagHa
(komruiekcHa) Oe3macmitabHa Mepexa. OmucaHi TOHATTSA CKIATHOI Mepexi Ta 3po0JIeHO
aHaJi3 OCHOBHHUX THIIIB MIPUPOTHUX 1 MITYIHUX MEPEXK, Ta HABEACHO iX MPHUKIAIH.
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3po0IieHo onuc MaTeMaTUYHUX MIAXO/IB O MOJAETIOBAaHHS (POJIKCOHOMI, a 30Kpema
po3risiHyTO: KoHIeHTpuuHui anroput™m (“The Concentric algorithm”), iepapxiuni kiacu
NOTPiIHOT CTPYKTYpH (HOJIKCOHOMIT Ta MPECTAaBICHHSA Yy BUIISLAL Mepexi (rpada) 3 Tppoma
BUJAMU BEPIIHH.

3pobieHo omMc MpaKkTUYHOI pearizamii Bizyamizamii iHopmamiiiHux pecypciB Ha
OCHOB1 cormianbHUX Mepex. Omnucana moOymoBa iHdopMariitHOI TexXHOJorii Bizyami3arii
iHpopMaliiHuX pecypciB. HaBeneHo peamizalito 3amycky BeO-cepBicy Ta 3actocyBaHHs Git
JUTsSE KOHTPOJTIO Bepciil. OnrcaHo BUKOPUCTaHHS XMapHOI tuiatdopmu Heroku Ta po3ropranHs
1 mepeneceHHs BeO-ceppicy Ha Heroku. HaBeneHo cTBOpeHHs Ta apxiBHE KOMitOBaHHS 0asu
JTAHHX, & TAKOX MPOBEJICHO TECTYBaHHS CalTy y Opay3epax.

[ToOGynoBana iHdopmalliiiHa TEXHOJOTIA Bi3yaiizallii iHGopMaIiiHuX pecypciB 3
BUKOPUCTAHHSM COLIQTBHUX Mepex. lIpakTHuHO peanizoBaHHMiA CaT MmO MICTHTb
IHCTPYMEHTH Bi3yasizaiii iHpopMaIiiiHIX pecypciB 3 BUKOPUCTAHHSM COLIIaIbHUX MEPEK.

Jist TOCSITHEHHSI METH poOOTH OyJ10 BUKOHAHO HACTYITHI 3a/1a4i:

1. OOrpyHTOBaHO  aKTYaJbHICTh  JIOCHIJUKEHHS  CTaTUYHOI  Bizyauizalii
iH(pOpMaLIfHUX PeCcypCiB IO MiATBEPAMIO HEOOXIJHICTD TOJANBIIHNX TOCIIIKEHb.
2. [IpoananizoBaHO HaMpsIMKKA HAyKOBHX JOCHIKEHb IMOJO Bizyauizalii

iH(pOpMaIIfHUX pecypciB MO a0 3MOTY BH3HAYHTU O SKHUX HANPSAMKIiB IOCHIIHKSHHS
BIJTHOCUTBCA Bi3yalizallisg iHpopmaliiftHuX pecypcis.

3. IIpoBemeHo orsii HAYKOBUX CTaTeH Ta MOPIBHIBHUHN aHATI3 BIIOMUX CHCTEM
Bi3yamizanii iH(OpMaliiHUX pecypciB IO Jal0 MOXIUBICTh CHPOEKTYBaTH BIIACHY
1H(}OpMalLlIifHy TEXHOJIOT1I0 BPaXOBYIOUYH HEJOJIKH 1CHYIOUHX.

4.  TlobynoBaHo iH¢opMaliliHy TEXHOJOr0 Bi3yamizamii iH(opMaliifHuX
pecypciB y BUITISAL pO3pOOJIEHOrO CalTy /1€ MOYKHA pO3MIIIyBaTH 1H(POpPMAIiiiHI pecypcH Ha
3aJaHy TEeMaTUKy Ta TMPOBOAMTH iX aHali3 ICHYIOUMX 3a JONOMOTIOI0 Bizyamizamii 3

BUKOPUCTAHHSIM COLIAIbHUX MEPEK.

JlitrepaTypa
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YK 004.9
B.O. Kopoauk, B.B. BiBuap
TepHOMINBCHKHIA HAITIOHATILHUIN TeXHIYHHUIA yHiIBepcuTeT iMeHi IBana Ilymros, Ykpaina

CTBOPEHHS 3ACTOCYHKIB 3 €IMHOIO BA30IO JAHUX TAKCI Y M.
TEPHOIILJIb

V.0. Korolyk, V. V. Vivchar
CREATING APPLICATIONS WITH A SINGLE TAXI DATA BASE IN TERNOPIL

JXKuteni MicT 3 OKBABJICHUM BYJIMYHUM PYyXOM 1 0OMEXKEHOIO KUTBKICTIO MICIb IS
NapKyBaHHs BB@KAIOTh 3a Kpalle HE KyMyBaTH TPAHCIOPTHHUH 3acid, a KOPHUCTYBaTHCS:
OpPEHJOBAHUMH aBTOMOOUISMH, TaKCi, TPOMAJCHKUM TPAHCIOPTOM, BEIIOCHIICIAMHU TOIIIO.
3aBjsiku cepBicam Ha kmtaiat Uber i Zipcar Memikasiii MiCT i TYpHCTH OTPUMYIOTh TE€peBaru
IepecyBaHHS Ha OCOOMCTOMY TpPaHCIOPTI, HE TypOYIOUUCh MpPH LBOMY IPO PEMOHT
aBTOMOO1ISI a00 HAsIBHOCTI MOCTIMHOTO Micls JUIsl MapKyBaHHS. B KOKHOMY MICTI € BelHKa
KUTBKICTh (hipM-TaKci, SIKi HAJAIOTh TIOCIYTH aBTOTIEPEBE3CHHS, KOXKHA 3 AKHX Mae€ CBiil odic,
tenedoHu Ta iHII aTpuOyTH. BuHMKae HEOOXITHICTH PO3POOKH MOOIIBHOTO 3aCTOCYHKY 3
€IMHOI0 0a3010 JaHMX [0 3aMOBJIEHHIO Takci. Mera poOOTH — MaKCUMAalbHO CIPOCTHTH
BUOIp KOMTIIaHii, Ta BUKJIUK Takci. [IpOMOHY€EThCS CTBOPUTH 3aCTOCYHOK Ha 0a3i Android Ta
IOS, ta 60t Telegram 3 eaunor0 6a3o0r0 ganux. Cepel BiJOMUX 3aCTOCYHKIB JIJISI 3aMOBJICHHS
takci Tineku Uber i Easy Taxi gocrynHi Ha Tpbox MOOLTbHUX matdopmax - Android, i0S i
Windows Phone. Ile o3nauae, 1o ciija Cro4atky CTBOPUTH 3aCTOCYHOK JUIs OfHi€l abo JABOX
OUTBII MOMYJASPHUX IUIATGOpPM, a TMOTIM BUPIMIUTH, YA BapTO POOUTH 3aCTOCYHOK JJIst
Windows Phone.

Po3pobka 3acToCyHKY /Ui 3aMOBJIEHHS TakCl BKJIOYae B cede BIPOBAKEHHS
HACTYITHUX OOOB'SI3KOBUX (YHKIIM: KpacUBUM AW3aliH Ta IpocToTa y KopuctyBaHHi; AP,
aJaNTUBHICTh, PEUTHHI BOMIS Ta KII€HTa; €auHa 0a3a Takci, peecTpallis 3a HOMEpOM;
OOHyCHa cucTeMa; 1CTOpisl MOI3/I0K; HOMEPHU Takci, Ta (QyHKIs HabOpy; 3aMOBJIEHHS TaKCl
yepe3 J0JaTOK HeraiiHo, abo Ha MEeBHMH Yac; oIulaTa: TOTiBKAa/KpEAMTKA; TeoJloKallis, Ta
IIOKa3 HaNOIUIIMX MalluH; HaJIAlITYyBaHHS J10/1aTKy(MOBa,MICTO,lIEpPCOHAIbHA
1H(OpMaIlis,KpeAUTKN ); T01aTKOBI (GYHKIIT; BUOIp K1acy MallluH; MpUOJIM3Ha BapTICTh Ta 4ac
noizaku. Takox y ciyx0 Takci 4acTo € JBa OKPEMHX 3aCTOCYHKM: JUIsl 3BHYAMHUX
KOPHUCTYBaviB 1 JuIs BOAiiB. B Hamomy BapianTi Mu Takox Oymemo mporonysatu Telegram
601. O6O0B's13k0B1 (yHKLIT s Telegram GoTy: peecrtpanis Takci B 00Ti; iH(opmaris mpo
KOMITaHIIO; - PO3Mi3HaBaHHs TeojoKallii; OOHyCHa cHCTeMa; M3BIHOK JI0 Oleparopa; orJiaTa
KpPEeIUTKOI0 a00 TOTiBKOI; BHOIp KJIaCy MAalllMHM; JOAATKOBI (DYHKIIi; 3aMOBJEHHS TaKci
HeTraitHo, a00 Ha IEBHUM Yac.

CMmapr¢on abo MIaHIIET € MPAKTUYHO y KOXKHOTO, TOMY CTBOPHMBILIHU 3aCTOCYHOK 3
€IMHOI0 0a300 JaHWX TaKCl, CIPOCTUTHCS 3aMOBJIEHHS MAIIUHHU-TAKCI Ta 3BEACTHCS [0
MiHIMYMY KUTbKICTh BUIAJIKiB, KOJU BUIBHUX MallldiH HEMAE .

Jlirepartypa.

1.Taxi app development [Enextponuuii pecypc] / woxapp.com. — 2017. — Pexum
JOCTYITy 10 pecypcy: http://woxapp.com/en/taxi-app-development/.

2.Bots: An introduction for developers [Enextponnuii pecypc]. — 2017. — Pexum
JOCTYITY 10 pecypcy: https://core.telegram.org/bots.

3.How To Make An App (for beginners) — Start Here [Enexrponnuii pecypc]. — 2017.
— Pesxum moctymy o pecypey: https://codewithchris.com/how-to-make-an-iphone-app/.
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orjasaa PO3YMHUX MICT

0O.B. Korol
A RIVEW OF SMART CITIES

CBIT CTPIMKO PO3BHUBAETHCS Ta PO3BUBAIOTHCA PA30M 3 HUM 1 TEXHOJIOTI, 3aBISKH
KonocanbHuM iHHOBaMisAM y IT cdepi, crioctepiraemo, sik MaiiOyTHE HacTae BXe ChOro/HI. B
nepuie, cepio3HO JIOACTBO 3aaymanocs npo koHuenuii “Smart City”, me y MHHYyJIOMY
CTOJIITTI, aJie 1/IC0JIOTIE€r0 UX MICT, OYB 1 €, 3aXHUCT HABKOJIHMIITHHOTO CBITY B JisTHB JIFOAMHU.

[TonsaTTss po3ymMHe MiCTO — 1€ iHTerpamis iHGOpMaliiHUX Ta KOMYHIKAIIHHUX
TEXHOJIOTIH JUIS yIpaBIiHHS MICBKHMH pecypcaMu, 00 €IHYIOUM IIKOJIM, TPAHCIOPT,
610Ti0TeKH, JIIKapHi, eJIEKTPOCTAHIII1, BOJOIIOCTAYaHHS Ta 1HIIIE.

AKTUBHE BUKOPHCTAaHHS TEpIIMX KOHILENTIB ‘“pO3yMHOr0 MicTa”, IMOYAIOCS Ha
[IOYaTKY JABOXTUCSYHUX POKIB.

PosrnsitHemMo ’ATh “pO3yMHUX MICT” TUTaHETH:

1. Iupuyasb. CTONMUIS OJHOI 3 KUTAHCHKUX MPOBIHILIN, 11€ MICTO YHIKaIbHE THUM, IO
y HbOMY He TOTpiOHI OaHKIBCHKI KapTd, MPOi3HI JOKYMEHTH 1 TOTiBKa. 3amicTh LHOTO,
MeIKaHli [HbuyaHs BUKOPUCTOBYIOTh BilacHe 00Jmyus. [ omiatu mociyr, y BiABEIEHHX
MICTax € CelliajibHa CUCTEMa Ha OCHOBI HEHpOMEpexk, KOTpa pO3Ii3HAE Baiie O0JuuYs 1
3/1IHCHIOE HEOOX1THY BaM OIeparlito.

Bce, mo npomaeTrbcst y TOproBux TouKax MicTa, MOXKHA MpUAOATH depe3 MOOITbHUN
3aCTOCYHOK, a IMICJI MOKYIKU 3a0paTH y Mara3uHi, KOTpuil reorpagiqyHo HaliOonumuit 10 Bac.

Cucrema 30MpaHHs CMITTS OOJlaJHaHA CIIELIaJbHUM MPOTPaAMHHUM 3a0e3MeUeHHSM,
SIK€ 3 JIONIOMOTOI0 CIeI[ia/IbHUX JJaBayiB KOHTPOJIIOE HAMOBHEHICTh OaKiB ISl CMITTA 1 Horo
BUBE3CHHSI.

Inbuyanp, 3HUIIMB cHcTeMy OIOpOKpaTii, aJyke Temep Ha BXOJaX Y JepKaBHI
CTPYKTYpH, 3aMiCTh JIIOAEH NPAaLIOIOTh CBITIOBI rojorpaMu. A OUIBLIICTH MPOLERYp, KOTPi
BUPILTYBaJIM YUHOBHUKH, TEIEp MOKHA BUKOHATU OHJIAlH.

2. @ynzicaBa. SIMOHCBKE MICTO, KOTPE BIIKPUIIOCS JIMINE y MHHYJIOMY pomi. e B
ycix OyAOWHKaX 3HIDKEHO BOJOCMOXXKMBAaHHA Oinbmie HiK 25%  MpOLEHTIB, s
€HEeprocroXMBaHHS BUKOPUCTOBYETHCS BUKIIOUHO COHSYHA EHEpris, a Ha TepuTopii micra
KOPHCTYBATHCSI MOKHA JIUIIIE BEJIOCHIICIAMHA Ta €JICKTPOKApaMH.

VYei Bynumi ®DynzicaBu  BHKOPHCTOBYIOTh CEHCOPHI CHUCTEMH, JIi TOro 1100
OCBITJICHHS B10OYBajIoCs JUIIE KOJIM TaM € Jitoau. Biama mMicTa mpaiftoe HaJl BOPOBaKEHHSIM
CHCTEM, 3aXUCTY BiJl HAJI3BUYAHHUX CUTYyalliH.

3. Minron-Kinc. Ile wmicto 3Haxomutbcs y O0’emnanomy  KopomiBcTBi
BenukoOpuraHis, Ta OTpuMalo CTaTyc “po3yMHOro Micta”, MICIs TOro, SK y HbOMY
3alyCTHIIM Tporpamy posymHoro tpancmopty (Catapult Transport Systems). Bmaga wmicra
(biHaHCYy€e HOCHIHKEHHS B rajy3i po3poOKH Oe3MiIOTHUX aBTOMOOIIIB.

VY wmicri 3anmymeHo npoekt MK Smart. Bin 30upae yci naHi Micta B OJJHY CHCTEMY:
NOKa3HUKH 13 CYNYTHMKIB, JaTYMKU B IPYHTI 1 JaHi IO €HEpro Ta BOAOINOCTadyaHHi; BCIO
iHpopMaIlifo 3 BIACOCIOCTEPEKECHHSI 3 (DYHKIIIEIO pO3Mi3HABAHHS OOJIMYb;, COIAIBbHI Ta
€KOHOMIYHI MOKa3HUKH. TakMM YMHOM pPO3POOHUKM AAIOTh MEIIKAHI[IM IIaHC CaMOCTIIHO
KOHTPOJIFOBATH BUTPATHU €HEPrii Ta BOJU.

4. Cinramyp. Braga Cinranypa 3amyctuia nporpamy Smart Nation, B pamkax sikoro
MICTO TIEPETBOPIOETHCSI B pO3yMHE. MICTO OCHACTHJIM CEHCOpaMH, KOTP1 KOHTPOJIOIOTH
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BUTpPATH BOJMU Ta CHEpPrii, BaKyyMHI CHCTEMH yTWIi3alii CMITTA Ta MPAaKTUYHO yCE€ MICTO
MEPEXO/IUTh HAa BUKOPUCTAHHS 3€JIEHOT eHEPreTUKH.

VY OyauHKaxX BCTaHOBIICHHI CHeEiaibHI JaBadyi, IKi KOHTPOJIOIOTh pyX Jroael. Skmo
cuctemMa OauyuTh, IIOCH HE3BUYHE, BOHA BIANpPABISE€ CHUTHAN Yy CIHELiajbHI CIyxOu Ta
OMU3BKUM JIIOJISIM 11i€i 0co0u.

A MuHynoro poxky Ha Byymisix CiHramypa 3anycTuin 0e3miJI0THI aBTOMOOLTI.

5. Macnap. Ilepeamicts cromuni OAE, A0y-/labi Bxke Ounble, a HIXK JIeCATh POKiB
BUKOPHCTOBYE Mporpamy ajsi po3yMHOro Micra. ['ojoBHa ifest — e 3MEHILIEHHS BHUKUIIB
BYIJICLIO Y aTMocdepy, TOMY BCe MICTO MpaLIOe JIHIIE Ha albTepHATHBHIA eHeprii, a He
eJICKTpOKapaM 3a00pOHEHO MiADKATH 10 MicTa OJIMIIE, YUM Ha 5 KM.

VY wmicti mpaitroe Oe3nioTHHI enekTporpancnopt Personal rapid transit.Yci Bymuiti
MicTa OyaylOTh 3 ypaxyBaHHSM IIOJIOKEHHSI COHIS 1 HampaBleHHS BITPiB. 3/1aya MEpIIuxX
XKWIMX OyIUHKIB TJIAHYETHCS BXKE y HacTymHoMmy pomi. Hapasi y wmicti mpoxwuBae 300
HAYKOBIII, K1 MPAIIOIOTh HAJ[ peali3alli€lo IPOEKTY.

[IpoananizyBaBmu 1mi MicTa, MOXHAa NOOAUYUTH IO BOHU pO3paxoBaHi Tak, MO0
30epiraTu MPUPOJHI PECYpCH IIaHETH, BUKOPHUCTOBYIOUM ajbTEPHATHUBHI METOIU TOOYTKY
€JIEKTPOEHEPTii Ta MATPUMKA €KOJIOTii HABKOJIHUIITHBOTO CEPETOBHINA.

KinpkicTh po3yMHHX MICT 3pOCTa€ IO POKY 1 CBIT TOTOBUH iX NMpuiiMaTH. AJDKe 3a
[IUMU 1HHOBAIISIMH CTOITh MallOyTHE.
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3ABJJAHHSA CYYACHUX EJIEKTPOHHUX TEPMIHOJIOT'TYHUX CJIOBHUKIB

R.I. Korchevskyi, M.V. Pryimak Dr., Prof.
TASKS OF MODERN ELECTRONIC TERMINOLOGICAL DOCUMENTS

JIUHaMI4HICTh PO3BUTKY HAyKM Ta TEXHIKM IpUTaMaHHa HALIOMY 4acy, CIpHsia
CTBOPEHHIO MYJbTUMEIINHNX ab0 eNeKTPOHHUX CIIOBHHKIB, SIKi TIEBHHUM YHHOM €
«CHCTEMaTHU30BaHOIO JIEKCHYHOIO iH(OpMalli€r, Mo 30epiraeThCs B MaM'aTi KOMI'toTepa, a
TaKOK KOMILIEKCOM IporpaM st 00poOku i€l iHdopMmariii i mokasy ii Ha eKpaHi».

EnexkTpoHHMII HaBUaNbHHUI CIOBHHK MO€JHYE B €001 (QyHKIII MOUIYKy HOTPiOHOI
iH(popMarlii, JeMOHCTpalLlii MOBHUX 3aKOHOMIPHOCTEH 1 MOYIJIMBOCTI 3aCBOEHHSI HABYAIILHOTO
MaTepiaiy.

Panimre KinbKicTh 6araTOMOBHHX MEPEKJIAAHUX CIOBHHKIB OyJjia HEUMCIEHHOIO, TO 32
OCTaHHI JIeCATh POKIB TOJIAaHHS TEPMIiHIB-BIAMOBIIHUKIB TphOMa W OLIbIIE MOBAaMH CTajo
XapaKTEPHOIO PHCOI0 TEPMIHOIOTIYHOI JIeKCUKOTpadii.

VY tepminorpadii HagarOTHCS TaKi MOKJIMBOCTI: YKJIAJaTH CIOBHUKH, 1110 HAHTIOBHIIIE
BiIOMBAIOTh CYTh IIOHATH, IOBHICTIO BIANOBINAIOTP HOpPMaM 1 MpaBHJIaM Cy4YacHOI
YKpaiHChKOI JIITEpaTypHOi MOBH, YHi(iKyBaTW TEPMIHOCUCTEMHM 3 JOTPUMAHHSIM BHMOT
LTICHOCTI, €KCIUIIKOBAHOCTI, IOBHOTH Ta HECYNEPEWIMBOCTI; CTBOPIOBATH aBTOMAaTH30BaHI
0aHKM TepMiHiB; YHiI(iKyBaTH Ta BIOPSAIKYBATH ICHYIOUl BETMYE3HI MAacCUBHU (PaKTOIOTTUHUX
JAHWUX JUTS MATOTOBKY Pi3HUX BHJAHBb CHIUKIONEINIHOTO XapaKTepy.

OTxe, aKTyaJbHUMM 3aJMIIAIOTHCS MPOOJIEeMH PO3pOOKH CYYaCHUX KOMII'FOTEPHHMX
TEXHOJOTH y nekcukorpagii. OcoONMBICTIO €NEeKTPOHHUX CIIOBHUKIB € T€, IO BOHHU
HEMOXJIMBI 0€3 TeXHIYHOI MiATPUMKH. 30KpeMa, 3aBIaHHS sIKi BUKOHYIOTH TakKi BHUIAHHS
bopMyIOTH iX MepeBaru, 4epes 1o BOHHU BiAMOBIIAIOTh YUTAILKUM MOTpedam.

ITig yac momyky pi3HOMaHITHUX TE€PMiHIB JIFOJIU HAIITOBXYIOThCA Ha MpoOjaeMy 110 3
PI3HMX JDKEpesl OJMH 1 TOM jKe€ TepMIH MOJA€ThbCS 30BCIM IO I1HIIOMY, 1 Ha MOIIYKH
noTpiOHOro TiymMaueHHs OyBae BTpAdyaeThCsl JIOCUTh Oarato yacy, 10 OyBae HE 3aBXKAU
3PYYHHUM IS JTFOTHHH.

3araqioM mTicis poO3IJsy AAHUX NHTaHb B cdepi €IEKTPOHHUX TEPMIHOJOTTUHUX
CIIOBHUKIB Oyn0 O akTyaJbHO po3poOka cepicy Je O po3MiLlyBalucCs pPI3HOMaHITHI
TEPMIHOJIOTIYHI CIIOBHHKH, ¢ OyAe MOMIJIMBHUM pO3IJISHYTH IE€BHI TEPMiHH 3 MOJAHHSI
PI3HOMaHITHUMHM CJIOBHHMKAaMH, 1 chOpMyBaTH TyMKY HaJl TEPMIHOM O1IbII PO3IIUPEHO.
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KOMIT'IOTEPHA CUCTEMA BAT'ATOBAUMIPHOI OBPOBKH JIAHUX HA
OCHOBI OLAP-TEXHO.IOI'Ii

Yu.A. Kostiv
COMPUTER SYSTEM OF MULTIDIMENSIONAL DATA PROCESSING BASED
ON OLAP- TECHNOLOGIES

CporoHi Ba)XJIMBUM KOMIIOHEHTOM Ycmixy B Oi3Heci € po3ymHe Bukopuctanus CIIIIP.
Cucremu anamizy naHux, nobymnoBani Ha ocHoBi OLAP (Online Analytical Processing -
ONEpAaTUBHUIA aHaNi3 JaHWX), NO3BOJSIOTh BHUKOHYBATH IIBHAKWN 1 €(QEKTHBHHUN aHali3 Haj
BEJIMKUMHU 00'eMamu maHux. [laHi 30epiraroTbCcsi B 0araTOBUMIpPHOMY BUTIISAI, IO HaWOUIBII
0JIM3bKO BioOpa)kae MPUPOJHUN CTaH peaibHUX Oi3Hec-maHuX. 3acoou OLAP-anamnizy MOXYTh
noOyBaTH naHi 0e3mocepeHbo 3 persuiiHuxX cucteM i 3 6araroBumipaux CYBJI [1].

OcHOBHMMH MeToJlaMM aHaJIiTH4YHOI 00poOku nanux B CIIIIP e: miarpumka npuiHATTS
pimreHp uepe3 anani3 ganux — OLAP; Knowledge Discovery in Databases - BusiBnieHHs 3HaHb y
6a3ax nanux; Data Mining — noOyBaHHS JaHuX.

CBEA]] (cuctema 6araToBHMIpHOTO €KCIIpEC-aHAJ3y JaHWX), Ha BIAMIHY BiJ] CTATUIHUX
CHCTEM, J03BOJISI€ KOPUCTYBauy JAWHAMIYHO ONEPyBAaTH JaHUMHU, IIBUKO CTBOPIOBATH HOBI 3BITH
1 mepermsaaty ix pesynbratd. OCHOBHA MeTa, SIKy HEOOXiqHO AocsIrHyTH pu po3podui CBEAJ —
MIBUJKICTh ONpAIfoBaHHA AaHuX. Lle 103BOJsie BUKOPUCTOBYBAaTH iX B MpOIECi 1HTEPAKTHBHOI
pobotu aHamituka 3 iHpopmarietro. Tomy, HeoOXinHO BuKopucToByBaTH OLAP-cuctemu [1].

[Tepmum kpokom mpu pos3podmi apxitektypu CBEAJl € anami3 3anuTiB 1 BHMOT,
npornoHoBaHux KopuctyBauamMu a0 CBEAJI. Bymo mnpoBeneHo paekiibka KOHCYIbTalid 3i
CHiBpOOITHUKaMH MIANPUEMCTBA, K M1aHyt0Th BUkopuctatu CBEA/ 1 3'acoBanHo nepesik BUMOr
no cucreMu. byno BH3HaUYeHO TMEpPBICHMI TEpeNiK MUTaHb, BIAMOBIAI Ha sKi HEOOXimHO Oyne
onepxatu. HailOunblie 3HaueHHs Mai0Th HE cami (OpPMYITIOBaHHS INMUTaHb, a MEpPetiK (akTiB,
noJtii, 00'€KTIB, K OyIyTh MOTPiOHI JJIs BIMOBIIeH HA TaKi MATAHHS, 1 IKi HEOOXiTHO 30epiraTu
B CXOBHIIII JITAHHX.

OLAP-kiieHT MOXe OyTHM peasli3oBaHMN JeKidbkomMa MeToaamu. [lo-mepiie, MokHA
Bukopuctatu ActiveX-eiremenT, mo BxoauTh 10 ckiaxy Microsoft Office 1 3aGesmneuye
MOJKJIMBICTh aHaji3y 0araTOBUMIPHUX JAaHUX Ta BioOpa)keHHs pi3HuX 3BITIiB. [lo-apyre, MOBOIO
BHCOKOTO PiBHS MOKe OyTH HalMCaHWi KIIIEHTCHKUI TOMATOK, 10 BUKOHYE BiITAICHUI TOCTYI
JI0 CXOBHINA JAHWX, peasli3yloud MpU oMY Oyab-sKi crenudiuni nmorpedu xopucrysauis. Ilo-
Tpere, MokHa Bukopuctatu iHTepdeiic ADO MD (Active Data Objects MultiDimensional),
3aBJISIKU SIKOMY MO>KHa CTBOpIOBaTH Be6-opieHTOBaHI 10JaTKH.

B po6Gori gmocmimxeno OLAP-texnonorito s peamizamii CBEAJI, 30xpema
NPOAHATI30BaHO TOHSITTS CXOBMINA JaHUX, ocHOBHI enemeHTH OLAP, omnmcano apxitextypy
OLAP-nonatkiB. Takox npoBeneno anami3 peanizainii CBEAJ] B po3noaiieHUX cepeoBHUIlax Ta
3alpONOHOBAHO BUPINICHHS NPOOJIEMH MPOEKTYBAaHHS BUCOKOC(PEKTHBHUX IapajielIbHUX
apxitekTyp cepBepiB BJl (cumerpuuni Gararomporuecopui cuctemu (SMP) - HaliGinbimn 9acTo
BUKOPHCTOBYEThCS (pOopMa CHUIIBHO 3B'SI3aHUX 0araTomnpolecOpHUX CUCTEM, TOOTO CHCTEM, IIO
PO3AUIAIOTh €UHY ONEPAaTUBHY MaM'sTh 1 HAHOUIBII YacTO - JUCKOBY MiJCUCTEMY; cI1ab03B’A3aHi
0araTonpoIecopHi CHUCTEMH - CYKYIHICTh CaMOCTIHHHX KOMII'IOTEpiB, O0'€IHAHUX Yy €IUHY
CHCTEMY IIBUIKOIIIOYO0I0 MEPEKEI0 i, MOXKIIMBO, 1[0 MAIOTh 3arajibHy JTUCKOBY IiJCUCTEMY, SK,
HANPHUKIIAJ, KJIACTepHI IHCTANAMIi; CUCTeMH 3 MacoBuM mapaienizMmom (MPP) - cucremu i3
COTHAMH ¥ HaBiTh THUCSYaMH TIPOIIECOPIB, JETali IXHBOI peamizamii MOXXyTh 3HAYHO
po3pizHATHCS). BuiieHO 4oTHPW TPYNMM BUMOT, SKi BH3HAYAIOTh 3 TEXHIYHOI TOYKH 30Dy
cnokuBadiB skocTi cydacHoi CYB/I: macmtabyBaHHs; MPOAYKTUBHICTh; MOXJIUBICTh 3MIIIAHOTO
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3aBaHTAKEHHS PI3HUMHU TUINIAMHU 3aBJaHb; 3a0e3MeueHHsl MOCTIMHOro aoctymy aaHux. s
JOCSTHEHHsI MakcuManbHO1 npoayktuBHOCcTI CYBJl mpu 3mimaHoMy 3aBaHTaXeHHI HEOOX1THO
BUKOPHCTATH ONTUMI3aTOp 3aIlUTiB, KEPYBAaHHS pecypcaMu il mapajieJbHO0 00poOKOIO 3aIuTiB.

[Tporiec mpoekTyBanHs OararoBuMipHoi bJ[ ckiIamgaeTbes 3 IEKUIBKOX €TaImiB: BU3HAYCHHS
3aIMTIB Ta BUMOT JIO CUCTEMH; BU3HaUeHHS CTPYKTypu B/l (BuMipwm # dakTu, iXHI B3a€MO3B'SI3KH
i piBHI arperarii 30epe’keHUX aHWX); BUSHAYCHHS PEJIAIINHOI CXeMH («CHDKWHKa» - JIO3BOJISIE
320IIaIUTH JUCKOBHU TMPOCTIp, 30LIBIIYEThCS MIBUAKICTh TEPErNIsAay BHMIpIB); peaizamis
6araroBumipnoi bJI B8 MS OLAP Services. OcranHiii etan MoBHHEH OyTH BUKOHAHUH y Takiit
nociimoBHocTi: ctBopeHHs b/l - New Database; ctBopenns mxepena manux - Data Sources;
ctBopenns KyoiB — Cube Wizard; pemaryBanus ctBopenoi cxemm KybOa (3a morpebu) — Cube
Editor; mpoekryBanust ¢izuunoro cxosuina - Design Storage; Bu3Ha4YeHHsS CTYIEHI «arperarii»
Kkyba — Storage Design Wizard; 3aBantakenns manux B KyO - Process Now. Ilicas mporo ix
MO>KHa TieperysiHyTH 3acobom Cube Browser.

[Tpo6nema BripoBamxenns CBEA]J] y cepenosuiie WWW cToiTh 1OCHTB TOCTPO 3 KIJIBKOX
npuunH. [lo-mepiie, BUKOpPUCTAaHHS B SKOCTI IMpOrpaMu-KIi€eHTa 3BHYaiiHOTO Be6-Opaysepa
JO3BOJISIE 3HU3UTH BUMOTH JI0O CHCTEMHHUX PECypcCiB KIIi€HTChKOTO poboyoro micus. Ilo-apyre,
AKIo Oyae moTpeba BHECEHHs Oynb-iKMX 3MiH B iHTepdelic abo B MpOrpaMHy YacTUHY,
HEOOX1THO 3MIHWTH Tporpamy Jmiie Ha BeO-cepsepi. Ilicis mporo Bci KOpUCTyBadi Biapasy
onepxkatb noctyn no oHosieHoi Bepcii CBEAJI. Ilo-tpete, Bukopuctanas Mepexi Internet
no3poiute Matu joctyn ao CBEAJI, xoua me, y cBOIO 4epry, Mae Ha yBa3l HEOOXIIHICTh
CTBOPEHHS HaMiMHuUX 3aco0iB 3abe3neueHHs Oesmeku. Ilo-uerBepre, WWW-TexHomoris
CTBOpIOBasiacsi 1ysi 3abe3meueHHs 0araTOKOPHUCTYBAlbkoi poOOTH, IO TaKOX € OJHIEID 3
ocHoBHMX BuUMOT 110 CBEA]I.

Peanizamin  BeO-xmienta s goctynmy go CBEAJl wmoxnmBa, Hampuknam, i3
3acrocyBaHHAM iHTepdeiicy ADO MD, mo BukoprcToBye TexHosoriio Active. ASP-mporpama,
HarmrcaHa MoBoro VB Script, mo3Bsossie Oyap-skoMy KiIieHTOBI Mepexi Internet s'eqmyBatncs 3
OLAP cepBepoM, 110 nepeOyBa€e 3a TUCSAYI KIJIOMETPIB BiJl HHOTO, 1 32 JIOIOMOTOIO iHTepdeicy
ADO uepes cremiansauiit OLE DB Provider gis OLAP meperisiiaTi TaObauil 3 aHATITHYHUMA
nanumi. Jlana nmporpama nia’eaaroetbes 10 OLAP-cepBepa it o 3ananomy MDX-3anuTi nmokasye
pesynbratd B HTML-tabnumi. /g Bukonanns nporpamu 3 HTML-Gpaysepa, Tpeba nonepenHbo
ckomitoBatu ii B katamor WEB-cepsepa. Ilotim notpiOno 3a nomomororo OLAP-menemxepa
BCTAaHOBUTHU TIpaBa YUTaHHs 1H(OpMaIliiiHOro Ky0a /sl BCIX KOPUCTYBAUiB, 110 IMiAKIIOYAIOTHCS,
y pexumi yutaHHda. L{r0 mporpamy Mo)xHa BUKOHATH 13 Opay3epa 3 Oyap-SKOro KOMIT'IOTEpa
nokaibHO1 Mepexi. Hactymuuit Bapiant peamnizamii Www-kiienta st OLAP-cepBepa npoctimui,
HDK monepeaHid. Y BeO-CTOpiHKY ycraHOBmoeThes ActiveX-kommonent Pivot Table, mo Ha
ocuoBi inTepdeiicy OLE DB for OLAP 3aiiicaioe B3aemonito 3 OLAP-cepsepom. [list peamizarii
TAKOrO KJI€HTa HEeoOXiHO MaTH Ha cepBepHOMy Komm'torepi MS Office i3 ycraHoBneHHM
Microsoft Front Page. Oanak 1i¢ mpH3BOAMTH 10 HEOOXITHOCTI ycTaHOBKM jgaHoro ActiveX-
KOMITOHEHTA Ha KO)KHOMY 13 KITIEHTCHKHX Miclib. Lle € 0OMeXeHHsM, alie TiJIbKH JIUIE Y BUTIAJIKY,
SKIIO HAJIA€ThCS JIOCTYI KIIEHTIB yepe3 Mepexy Internet. ¥V Bunanky pobotu B mepesxi Intranet,
mo € Ourbme WMoBipHuM s CIITIP, ms mpobnema 3HIMAEThCS, TOMY IO HE € CKIJIATHO
BCTaHOBUTH ACtiVEX-KOMIIOHEHT Ha JIEKUTbKOX KIIEHTCHKAX KOMITHOTepax, Ha KX KOPUCTyBadi
OyIoyTh pOOWTH aHAI3 TaHUX.
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BUKOPUCTAHHSA 3ACOBIB IOT UISI MOHITOPUHI'Y CTAHY
HABKOJIMIIHBOI'O CEPEJOBHIIA

D.M. Kochuk, A.V. Vahovska Ph.D., O.B. Nazarevych
USE OF IOT TOOLS FOR MONITORING THE STATUS OF THE ENVIRONMENT

Exocucrema Hamoi IJIaHETH CKIAAAEThCS 3 0Oe3iiui MepervieTeHuX 1 MOCTIHHO
B3a€EMOJIIOYMX MK CO00I0 CKIaJHUX Mepex. ['mobanbHa 3MiHa KIIIMaTy 3MYIIY€ JIIOJICTBO
IIYKaTH CIIOCOOM KOHTPOJIO 3a TpaHC(OpMaIli€ero HaBKOJIHUIIHBOTO CEpPEeNOBHINA, 100
3a3/1aJIeri/Ib PO3Mi3HATH PU3UKH, 1 IO MOXKIIUBOCTI, MiHIMI3yBaTH iX HacHiAKu. OTHUM 3 TaKUX
3ac00iB KOHTPOJIIO 10 HAOHUpa€e MOIMYJIPHICTh € KOHIICMIis [HTepHeTy peded — 11ie 3'eJHaHI B
NI00aNbHY MEpPEeXy «PO3yMHI MPUCTPOI», IO AO3BOJSAIOTH 31MCHIOBATH SK MOHITOPHHT 1
aHaJIi3 CTaHy €KOCUCTEMH B LIJIOMY, TaK 1 BUPIIIyBaTH KOHKPETHI 3aBJaHHS II0JI0 YCYHEHHS
HEraTUBHOI'O BIUIMBY Ha HET JIFOAUHMU.

Bbesnporosi Texnomnorii Iarepuery peueit (Internet of Things, IoT) Bxe croromHi
JIO3BOJISIFOTH 3@ JOMOMOTIOK0 PI3HMX JAaTYMKIB IPOrHO3YBATH 3MIHM KIIIMATy Ta aHaJi3yBaTH
€KOJIOTIYHHUN CTaH MPAKTUIHO OYy/Ib-SIKOTO PErioHy 3emii.

MOXIHUBICTh OTPUMYBATU O€3MEPEPBHUN MOTIK JAHUX J03BOJISE BXKUBATH HEOOX1THUX
3aX0/1B 1 YHHMKaTH OararbOx 3arpo3, IOB'S3aHUX 3 aHOMAJIsIMH B HaBKOJIMIIHBOMY
cepenoBuii. Cepel BIJOMHX MOXIUBOCTEH «PO3YMHHMX» MPHCTPOIB - MOHITOPHUHT
METEOyMOB, CeicMIuHOi HeOe3NeKH, cTany atMocdepu 1 Boau. Lle xou 1 BaJIuBI, ajne JajaeKko
He Bci cdepu 3acTocyBaHHs [T-TexHOIOriM B Ipupoa0oxXopoHHiil ranysi. CborogHi akTUBHO
PO3pOOIIAIOTHCS 1 MPOXOAATH anpodarlito HOB1 nMpoaykTu Ha 6a3i loT-cuctem, cipsmoBaHi Ha
BUpIIIEHHS €KOJIOTIYHMX MpoONeM. IX MacoBe BHPOBAIKEHHS TIalbMYEThCS TEBHHUMU
TEXHIYHUMHU TNpoOjeMaMH, HampUKIa[, PI3HUMU MPOTOKOJIaMH pPOOOTH MPHUCTPOIB,
HEJIOCKOHANICTIO 0e3ApoToBOi 1H(PACTPYKTYpH, aje BCl BOHM 3HAXOIAThCS Ha CTaii
BUPIIICHHS 1 B HAaHOIMXK4il epcreKTHB1 OyayTh 3HATI. OcOOIMBOIO MOMYJSPHICTIO B OCTaHHI
POKH KOPHCTYIOTbCS NIEPCOHAIIbHI €KOJIOT14HI TATYUKU 1 MOOLIIbHI 1OAATKU JUI 3HATTA 3 HUX
naHux. CrekTtp iX MOXJIMBOCTEH JOCTaTHbO IIHMPOKHI: BiJ BHUMIPIOBAHHSA MapaMeTpiB
HaBKOJIMIIHBOTO CEPEeIOBHIIA (SIKICTh MOBITPS, TEMIIEPATypa, BOJIOTICTh, BMICT BYTJIEKHCIIOTO
rasy, piBeHb Y @-BUNPOMIHIOBaHHS) 10 piBHA panianii. € i Taki, 3a JOMOMOT'OI0 SKUX MOXHA
NepeBipATH KIIBKICTh HITPATIB B MpoaykTax. HeBenukuii po3mip 1 podota uepe3 moayiai Wi-
Fi, Bluetooth, GPS, 2G/3G i T.m., 103BOJIIE MOHITOPUTH JOBKUUIA 33 TEXHOJOTIEH
KpayJCOPCUHTY, 10 HabaraTo 301IbIIY€E CTYIIHb TOYHOCTI OJCPKYBAaHUX JTAHHX.

Benuka KifgbKICTh JOCTYIHHUX €KOJIOTIYHUX JaBadiB JI03BOJIIE BUKOPHUCTOBYBATH iX
JUIS  CTBOPEHHS JICNIEBHX Ta BOJHOYaC e(QEKTUBHUX CHCTEM MOHITOPHHTY CTaHy
HaBKOJIMIIHBOTO cepeloBHIa. Taki mapaMeTpH cepeioBHINa, K BMICT BYIJIEKHUCIIOTO ra3y Ta
piBEHb COHSAYHOI pajiamii (30kpeMa yibTpadioseTOBOr0 BUIPOMIHIOBAHHS) MOKYTh HaHECTH
Cepio3Hy LIKOJMY OpraHizMy JoauHU. B Ham yac Oararo moneil mpaitoe B odicax, e
BOJHOUAC TiepeOyBae BeNMKa KUIBKICTh JIOJICH, caMe€ B TaKUX MPHUMIMICHHSIX BaKIUBHUA
MOHITOPUHI BMICTY BYIJIEKHCIIOIO Ta3y B MOBITpi, a/pke MiABHILEHHS WOro piBHS BUILE
HOPMH, MO’K€ BIUIMHYTH Ha CaMOIOYYTTS JIFOJUHH, TOHU3UTU HOro MPOAYKTUBHICTH Mpalli Ta
B JIOBI'OCTPOKOBIH EPCHEKTHBI MPUBECTH 10 MPOOIIEM 31 310pOB’ sIM(IHB.pHC. 1).

MOHITOPUHT BMICTY BYTJEKHCIOTO Ta3y MOXHa 3IHCHATH 3a JOIMOMOIOI0 JaBaya
MH-Z19, sxuit mix yac cBo€i pobOTH BHIAe mMoTouyHe 3HauyeHHs BMicTy CO2 B moBiTpi B
KUJTBKOCTI 9aCTOK BYTJICKHCIIOTO ra3y Ha MiJbioH (ppm).
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Pucynox 1. Jlomyctumi 6e31e4yHi piBHI BMICTY BYIJIEKHCIIOTO a3y B MOBITPI

ITix gac moBroro mepeOyBaHHS Ha BYJIHIN, OCOOJWBO B TEIUIi MOPU POKY MOTPIOHO
CHIIKYBATH 32 TaKUM TapameTpoM, sk Y D-iHaeKc - 1e MOKa3HUK, 10 XapaKTepU3ye PiBEHb
ynbTpadioneToBoro BUnpoMiHioBaHHs. [ToMiTHEe 3pocTaHHS 3aXBOPIOBAHOCTI Ha pakK LIKIpU
JFO/IEeH 31 CBITJIOO MIKIPOIO B YCbOMY CBITi B 3HaYHIH Mipi OB'SA3YIOTh 3 HQJIMIPHUM BILTHBOM
COHSAYHOro Y @D-BUIIPOMIHIOBAHHS 1, L0 IIUJIKOM HWMOBIPHO, 3 BIUIMBOM IUTYYHHX JDKepel
BUIIPOMIHIOBaHHS, HANPHUKJIAZ 0OJaHaHHs /Ui 3acMard. HuHIIHIA piBeHb 3aXBOPIOBAHOCTI
BKa3ye Ha Te, [0 IHAWBIAyallbHI 3BUYKH JIIOJEH MO0 MepeOyBaHHS Ha COHIl 1 €
Halicepio3HimMi 0ocoOuCTHII (DaKTOp PpU3HMKY HECHPHUATIMBHX HachiakiB Bix Y-
BUIIPOMIHIOBaHHS.

PiBHi ynbTpadioneroBoro BUIIPOMiHIOBaHHS (AuMB.puc.2) i, oTKe, 3HaYeHHA Y-
IHAEKCY Ppi3HI HpoTsAroM A00M. 3a3Buyail  BKa3yeTbCsl MaKCUMallbHE  3HA4YEHHS
yIbTPadioNeTOBOr0 BHIIPOMIHIOBAHHS B MEBHUU JICHB, IO CIOCTEPITaeThCs B 4-TOJAMHHHN
nepios B paioH1 COHSYHOTO MONIYAHS. 3a]€XKHO BiJ reorpadiyHoro po3TairyBaHHs, a TAaKOX 3
ypaxyBaHHSIM IEPEXO0/Ty 3 JIITHHOTO Yacy Ha 3MMOBHI 1 HABITAKW, COHSYHHUN TTONYJCHb TPHBAE
3 12 rogun 1o 14 roaun nus. Jlroau, Oyayrouu MiaaHW Ha IE€Hb 1 BUPIIITYIOYHW "B YOMY BHUTH",
3a3BUYall KepYyITbCA MPOrHO30M IOTOAM 1 OCOOJIMBO IMPOTHO30M TEMIIEpaTypH MOBITPS.
AHasloriyHO TemmeparypHiil mkami, Y®-iHaekc moka3ye piBeHb YJIbTpadioIeTOBOrO
BUITPOMIHIOBAHHS 1 MOXJIMBY HEOE3MEKY BiJl BIUIMBY COHIIS.

INDEX INDEX INDEX

Pucynok 2. Pexomenaartii BimoBigHo 10 Y P-iHaEKCY
Jlisa MmoHiTopuHTy Y @-1HAEKCY MOKHA BUKOpHUCTOBYBaTH aaBady ML8511, sxuit moxe
OyTH YaCTHHOIO MEPCOHAIBHOI METEOCTaHIii 1 MOBIIOMIISATH JIIOJIMHI PO MOTOYHUI PiBEHb
yIbTPagioNeTOBOr0 BUIPOMIHIOBAHHS Ha BYJUII Ta JO3BOJIUTH MPHUHHATH PILIEHHS PO
HEOOXIJJHICTh 3aCTOCYBAaHHS COHIIE3aXMCHHX 3aC001B Ta BiJMIOBITHOTO BEPXHBOTO OJATY.
OmucaHi BUIIE aBayl JaHUX Ta JJaHI MOHITOPUHTY, SIKI BOHU HAJal0Th, OyIyTh
BUKOPUCTaHHI U po3pod1ii ekoMoHiTopuHry st [T komnanii.
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YK 004.9:504:519.6
A.M. JIyukiB KaHJ.T€XH.HAYK, a01l., M.5. YalikoBCcbKUM
TepHOMINBCHKHIA HAITIOHAILHUH TeXHIYHUNA yHiBepcuTeT iM. IBana Ilynros, Ykpaina

APXITEKTYPH BUCOKOIPOJIYKTUBHUX BEB-CEPBICIB IIPOrHO3YBAHHS
MOroaun

A.M. Lutskiv Ph.D., Assoc. Prof., M.Y. Chaikovskyy
HIGH-PERFORMANCE WEB-BASED WEATHER FORECASTING
ARCHITECTURE

[Tpu cTBOpEeHHI CUCTEMH MPOTHO3YBaHHS IMOTOMAM, IMICIS aHaNi3y BUMOT, IEPBUHHUM
3aBIAHHSIM € pO3POOJICHHS 3arajbHOI apXiTeKTypH CHUCTEMH Ta apXiTeKTyp OKpeMux ii
ckianoBux. HacTynmHoro 3amayero € BUOIp KOMIIOHEHTIB (IIPOrpaMHUX CUCTeM, 0i10JioTex,
¢peiimBopkiB, CKBJI, TexHomoriii mporpaMmyBaHHS) CHCTEMH 3 TOYKH 30py iX
(GYHKIIIOHATbHUX MOXJIMBOCTEH. 3aBeplIaibHUM €TalloM € PO3pPOOJICHHS KOHKPETHUX
KOMITOHEHT CHCTEMHU.

KnrouoBuMu BUMOramMu 0 pPO3pOOJEHHS BUCOKOMPOJYKTUBHOTO BeO-cepBicy
IPOTHO3YBaHHS TIOTOJH €:

e ToyHe mNPOrHO3yBaHHSA IIOTOJM HAa OCHOBI MOJEIN, SKa € amnpoOOBaHOIO i
3a0e3neyye HaNEKHUM PIBEHb JTOCTOBIPHOCTI MPOTrHO3yBaHHS. OUYEBUAHO, IO JOLULUIBHUM 3
TOYY 30pY CIPOIIEHHS IMPOIECY PO3POOKH € BHKOPUCTATH TIEBHY Oi0IIOTEKy, MPOrpaMHy
cuctemy, abo CTOpOHHi# cepBic.

e HaniitnicTs poOOTH CHCTEMHU.

e  MOoXJINBICTh MAaCIITa0yBaTUCh Ta PO3IINPIOBATUCH Y MaiOyTHHOMY.

e Minimizaliss BUTpaT Ha PO3pPOOJIEHHS Ta MIATPUMKY Takoi CHCTEMH, MUIIXOM
BUOOpPY JOCTYITHUX 3a IIHOIO W 0Ope JOKYMEHTOBAaHUX KOMIIOHEHTIB, a TaKOX, €KOHOMIi
JIOAMHO-TOJMH IIiJ 4Yac po3pOOJEHHS CUCTEMHU IIISAXOM BHKOPHCTAHHS BIANOBIIHUX
¢bpeiiMBOpKiB, 010J110TEK Ta TEXHOJIOT1I MporpaMyBaHHS.

Po3rnsiHeMo 3aranbHy apXiTEeKTypy MPOEKTOBaHO1 CHCTEMH (puc.1)

TTICACTEMA MIPOTHO3YBAHHATIOTOZM
o
R ¥
C1 Ay
WSS
<] § ,l Npbaten zmd
5) vy

Pucynoxk 1. 3aranbpHa apXiTeKTypa CHCTEMH NPOTHO3YBaHHS MOTOIU

Kiro4oBOrO MiJCHCTEMOIO € TMiICMCTeMa TPOTHO3YBAHHS IMOTONH, sika 0a3yeThCsl Ha
JIOCTOBIpHIi Mojeni nependadeHHs nmporHo3y noroau. Takorw moxentor oopano WRF [1],
gKa po3pobisieHa 3a miaTpuMKH HarioHansHOro 1eHTpy arMocdepHux pociuixkerb CHIA
(puc.2). Monmens MMS5, Ha naHuWii 4ac, y)Xe He HIATPUMYETHCS BIANOBIAHUM IIEHTPOM
nociikenb. WRF monens € peanizoBana Ha MoBi Fortran 3 Bukopucranssam 6i6miotexku MPI,
IO Ja€ 3MOTY pO3MapayieuTH i BUKOHAHHS Ha OOYMCIIOBaIbHOMY Kiactepi. Mogenb
nepeadavae HaIXOHKEHHS BXIJTHUX METEOJAHUX 13 METEOCTAHIlIN ¥ TMOBEepTaE BUXITHI TaHl y
BUTJISIAI TIPOTHO3Y MOTOJM Ha BKasaHui nepios. KoHirypyBaHHS cHCTeMH MPOrHO3YBaHHS
MOTOJM 3a0e3MeUyeThCsl CUCTEMHUMH aaMiHIcTpaTopaMu abo (axiBIsIMHU, SKI CyMIIIAIOTh

1T
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nocaau po3poOHWKa Ta amMiHictparopa (DevOps).Jlns oTpuMaHHS JaHUX Ta HaJaHHS
pe3yibTaTiB MPOTHO3YBAaHHS TIOTOAM 3aMOBHHMKAaM, JOIUIBHO pealli3yBaTH JIO0JIaTKOBI
IpOTpaMHi KOMIOHEHTH CUCTEMH — CEPBICH. 3 MOMDK apXiTEKTYpPHHUX IIAOJIOHIB JOUUIBHO
BHOKPEMHTH KIJIbKa apXiTEKTYyp, SKI MOXXYTh JIe)KaTH B OCHOBI CTBOPIOBAHOTO cepBicy[2]:
MOHOJIITHY, MIKpOCEpBICHY Ta cepBic-opieHToBaHy (Service-Oriented Architecture (SOA)).

OnTuMabHUM 3 TOYKH 30pY HAMIMHOCTI, 3JaTHOCTI MacmTaOyBaTHCh, PO3MOJLTY
3aJadi  CTBOPEHHS CEpBICIB MOMDK YYaCHMKAaMH KOMaHAM pPO3POOHMKIB, IMOAAIBIION
HiATPUMKH Ta BJIOCKOHAJICHHS CHCTEMH € BUKOPUCTAHHS MIKPOCEPBICHOI apXiTeKTypH [2].

[Tporiec cTBOpEeHHS MIKpOCEpBICIB Tependadae, M0 HA OCHOBI aHAi3y BUMOT [0
CHUCTEMH, Tpyna po3pOOHUKIB 3/1IHCHIOE HACTYITHI 3a/1a4i:

- 3MIIACHIOE JIEKOMITO3HIIII0 CUCTEMHU Ha KOMIIOHEHTH-CEPBICH;

- BUOKPEMITIOE POJIi B CUCTEMI;

- BHOKPEMJIIOE CYTHOCTI, SIKi € B CHCTeMi W BH3HAYa€ B3AEMO3B'S3KH Ta iX THUIH
(paxTHUHO BU3HAYAE JIOTIYHY MOJIENb JAHUX );

- po3po0IIsie MEXaHI3MH JOCTYITY 10 KOMIIOHEHTIB CUCTEMH Pi3HUM POJISIM;

- HACTYIIHUM €TallOoM € KOJYBaHHS KOMIIOHEHTIB CHCTEMH Ta CHCTEMH
ABTOMATH30BAaHUX TECTIB (MOIYIBHUX Ta IHTETPAIIHIX);

- 3IIHACHIOE TECTYBaHHS CHCTEMH aBTOMATH30BAaHMMH TECTaMH, a TaKOX peaji3ye
HaBaHTAXXyBaJbHE TECTYBAHHS;

- YOPOJOBX YChOTO €Tally KOJYBaHHS BUKOPHUCTOBYIOTBCS 3acO0HM HENEpepBHOI
iHTeTrparLii.

[Tpu po3poOrii 1aHOro cepBicy, 3 METOI0 EKOHOMIi KOIITIB Ta CKOPOUYEHHS Yacy
pO3p00OKH, NOIITFHO BUKOPUCTOBYBATH HACTYITHI 3aCO0H:

- KOMIIOHEHTH TeXHOoJorii Java (3abe3neuyioTh KpocIuarhopMoBicTh, € mgo0pe
anpoOOBaHUMH 1 3a0€3MeUyI0Th BEIUKY KUIBKICTh O€3KOIITOBHUX KOMIIOHEHTIB PO3POOKH);

- CTBOPEHHSI MiKpPOCEPBICIB 3/IiiICHIOBAaTH 3 BUKOPUCTaHHIM (peiiMBopKy SpringBoot
Framework;

- CUCTEMOIO KepyBaHHs 06a3 1aHux Oyjie BUKopucTOBYBaTuCh PostgreSQL;

- 3aco0oM  00'ekTHO-pensiiifHOro  BimoOpaxenHs —  Hibernate,  skwuii
BHUKOPUCTOBYETHCS 32 3aMOBUYBaHHsIM y Spring-data;

- Ui mBHAKoro goctymy g0 REST-¢dyrkmii cepsicy Oyne Bukopuctano 6i0mioTeKy
netty, sika 3abe3neyyBaTUMe aCHHXPOHHICTh POOOTH MIKPOCEPBICIB;

- CHCTeMy HernepepBHOi iHTerpaiii Jenkins;

- CHCTeMY aBTOMAaTH30BaHOTO 30MpaHHs poekTy gradle.

[Mpencrasienns (front-end) Bu3HAYaTHUMETHCS KITIEHTOM (HACTiIbHA po0OoYa CTaHIIiS
Yyl MOOITBHUI TEpMiHAT), 30KpeMa MOXe OYyTH CTBOPEHHUN 3 BUKOPHCTAHHSM OIHOTO 3
dpeiimBopkiB React]S, AngularJS, VuelS ab6o inmmx 3aco0iB.

Jlirepatypa

1. A descpription of the advanced research WRF version 2. NCAR Technical Note
NCAR/TN-468+STR. / W.C. Skamarock, J.B. Klemp, J. Dudhia et al. // National Center for
Atmospheric Research. - 2005. - 88 p.

2. Fowler M. Microservices a definition of this new architectural term / James Lewis,
Martin Fowler  // [Enextponnuit JIOKYMEHT | Pexum JIOCTYIIY: URL:
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YK 629.113
O.I1. Maask
TepHOMINBCHKHIA HAITIOHAILHUH TeXHIYHUH yHiIBepcHuTeT iMeHi IBana [lymros, Ykpaina

BUKOPHUCTAHHSA JAHUX ITPO JTOPOXXHIN PYX Y PEAJIBHOMY YACI JIJIS
KEPYBAHHA JOPOXHbBO-TPAHCIIOPTHOIO CUCTEMOIO

O.P. Madiak
USING REAL-TIME ROAD TRAFFIC DATA TO MANAGEMENT THE ROAD
TRANSPORT SYSTEM

IlepeBanTa’)keHHsI Ha J0porax, OCOOJMBO B MICBKMX palOHax, Ma€ 3HauHUIl
HETaTUBHHUU COIAJIbHUN Ta €KOHOMIYHWN BIUIMB. B nmaHWil yac 3arpyKeHiCTh Ha JOpOTax,
IOCTIMHI 3aTOpU € B@KJIMBOIO MPOOJEMOI0 B IMPOMHUCIOBO PO3BMHEHUX KpaiHax.
[lepezaBanTakeHHsI JTOPIT MOKE BHUPINIYBAaTHCS a00 NIIAXOM 30UIBIIEHHS TPOITYCKHOT
3IATHOCTI MepexXi JOpir abo 3HMKEHHS MOMHUTY B T'yCTOHACENEHUX palioHaX, OCOOJMBO B
TOJAWHU K. MOHITOPHHT JOPOXHBO-TPAHCIIOPTHOI CHCTEMH B IIJIOMY JIO3BOJISIE 30MpaTH
JaHl B peaJbHOMY 4aci Mpo CTBOPEHI 3aTOPH, aHaNli3yBaTH IX Ta MPOMOHYBATH CIIOCOOM iX
BUPIIICHHS.

JIOCHIITHUKU 3 YChOTO CBITY 3aiiMalOTbCsd BHBUEHHSAM PI3HUX TEXHOJIOTIH JUIs
BUSIBJICHHSI 3aTOpiB 1 30LIbIIEHHS €(QEKTHBHOCTI YIPaBIiHHSA JOPOXKHBO-TPAHCIIOPTHOL
cuctemu. HallmonmynsipHIIIO0 TEXHOJIOTIE€I0 € 1HAYKTHBHA 3aMKHYTa CHCTEMa, HaWMpPOCTIMIi
JNETEKTOpH, K1 MiAPaxOBYIOTh KUIBKICTh TPAHCIOPTHUX 3aC0O0IB MPOTATOM OJMHUIN dYacy.
BukopuctanHs AOpOXKHIX KaMmep Ta TEXHOJOrid oO0poOku 300paxenb, GPS-mpuctpoiB Ta
paxioNIOKAIIfHUX TEXHOJOTIA JI03BOJIAE BUSBIATH 3aTopu. Ll TexHomorii MaroTh psij
HEJIOJIIKIB: MpOoOJeMH 3 BCTAHOBJCHHSM; BEJIMKAa BapTICTh; OOpoOKa Takoi BEIWYE3HOI
KUIBKOCTI IaHUX 300pa’ke€HHs € TPOMI3IKUM 3aBIaHHSIM.

PanmiouacrotHa inentudikamis (RFID) - 1ie HOBa TeXHOJOTis, SIKY MpH 00’ €HAHHI 3
texHousorieto GSM 103BoJIsIE OTPUMYBATH OJIHE 3 KpAIUX PillIeHb B 00JIACTI aBTOMAaTHYHOTO
BUSIBJICHHS 3aTOpiB. AKTUBHUH ineHTHdikaTop RFID Bianpasnse maHi mpo pyx aBTOMOO1IIB
Ha HalOMMKUui MapLIpyTU3aTop, 1, OTXKeE, YCi TPaHCIIOPTHI 3aCO0M MOXKYTh KOHTPOJIIOBATUCS
Ta MOXKYTh OOTOBOPIOIOTHCS JAEAKI METOIU 3a00iraHHs 3aTOpiB.

Cucrtema BUKOpUCTOBYE BincTeskeHHS Ha ocHOBI GPS, ne tpekep GPS € ocHoBHUM
BXOJIOM B cHcTeMy. TpaHcrmopTHHH 3aci0 oO0najgHaHUIl TpekepoM 1 yci JaHi pyxy
HAJICWJIAlOTBCS 3 aBTOMOOUIS B IEHTP KepyBaHHA B pPEXKUMI O€3ApOTOBOrO 3B'SI3KY.
['eoindopmarrisi 30UpacThbCsi y BHU3HAYCHUN YacOBHM 1HTEpBaj 1 30epira€TbCs B IIEHTPI
KepyBaHHs. 3alporoHOBaHA CHUCTEMa BUKOHYE IOIIYK MapIIpyTy Ha OCHOBI BijicTaHi Ta
BUSIBJICHHS TIEPEBAHTAXKEHD HA IIUISIXY.

RFID texHoOrist aBTOMaTUYHOTO BHUSIBJIEHHS Ta KEPYBAaHHS 3aTOPaMH B JIOPOKHBO-
TPAHCIIOPTHINA CHCTEMI B PEKHMI PEalTbHOI0 Yacy € JOCUTh JEIIEBOIO Ta €PEKTUBHOIO, JIETKO
KepoBaHoto 1 HafiitHOW0. Kpim Toro, 11eil MeTos 3a0e3neuye KOMIJIEKCHUHN CIOCiO BUSBICHHS
3aTOPIB 1 YIPaBIIHHS HUMH B IIIJIOMY B TOW Yac SK OUTBIIICTH 1HIIAX METOIB OOMEXYIOTHCS

JINIIC BUSABIICHHA 3aT0piB.

Jlitepatypa

1. Onmmyx B.II. InrenexryanbHi TenemarnuHi TpaHcmopTHi cucrtemu / B.JII. Onnmyk,P.M.
Kysnenos, 1.C. Kozauyk // Cy4acHi TexHosorii B MamimHoOytyBaHHi Ta Tpancnoprti. — 2016. — Ne2(6) — C. 110-
114.

2. VuadopmannoHHbIe TEXHOJIOTHHM Ha aBTOMOOMIBHOM TpaHcnopre / B.M. Bnacos, A.b. Hukounaes,
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YIK: 004.056.52
T.b. Makcumis
TepHOMINBCHKHIA HAITIOHATILHUIN TeXHIYHHUIA yHiIBepcuTeT iMeHi IBana Ilymros, Ykpaina

AHAJII3 CIIOCOBIB HECAHKIIOHOBAHOT'O JJOCTYITY O IH®OPMAIIIL B
KOMIT'IOTEPHUX CUCTEMAX

T.B. Maksymiv
ANALYSIS OF WAYS TO UNAUTHORIZED ACCESS TO INFORMATION IN
COMPUTER SYSTEMS

Po3mexxyBaHHS JOCTYNy [0 €JIEMEHTIB MOJiArae B TOMY, MLI00 KOXKHOMY
3apeecTpOBAaHOMY KOPHCTYyBady HaJaTH MOJMIJIMBOCTI 0O€3MEeperKoJHOr0 AOCTYIY [0
iHpopmMarii B Mexax HOro IMOBHOBKEHb 1 BHKIIOYUTH MOJKJIMBOCTI TEPEBHUIICHHS CBOIX
MOBHOB&)XEHb. P0O3MeXyBaHHS JOCTYNY KOPHUCTYBayiB CHCTEM MOJXE 3[iHCHIOBATHCS 32
JIeK1IbKOMa MapaMeTpaMU: BUIJIAJIOM, XapaKTepoM, MPU3HAUYEHHSAM, CTYIIEHEM Ba)KIMBOCTI 1
CEKpeTHOCTI iH(opmarii.

[Ipy mpoekTyBaHHI CHUCTEM JIarHOCTMYHOTO LIEHTPY MOTPiOHO pPO3pOOUTH i
pearnizyBaT (pyHKIIIOHATBHICTH MIOA0 KOHTPOJIIO JIOCTYITY J0 anapaTypH Ta iHdopMariii, sk B
pamkax iHpOpMaIliitHOi CHCTEMH B LIJIOMY, TaK 1 0 OKpeMuX iHQOpMAaIifHUX YaCTHH.

[lepmmmM etarmom po3MeXyBaHHs JOCTYIY CTae aBTEHTH(]IKaIlis, siKa sBIsSE COOO0
npoLeaypy nepeBipku AiiicHOCTI ineHTHdikaTopiB. CroyaTKy 341HCHIOETHCS iAeHTU]IKAIS —
NepeBIPAEThCS MPUHATICKHICTh MPEJ SIBICHOTO 17eHTUdiKaTopa, 0e3iul 3apeecTpOBaHUX Y
cucreMi. Y BHNAAKy KOPEKTHOCTI 1A€HTU(IKATOpa, BUKOHYETHCS aBTEHTHdIKaLil IO
nepeBipLl Napoo, 00 MepeKoHaTHCs, 0 KOPUCTYBAaY € caMe THUM, 3a KOro cebe BHJaE.
Jlonmyck mpeTeH/ieHTa B CHCTEMY JI03BOJIIETbCS TUIBKM y BUMAJKY YCHIIIHOIO 3aBEpPLICHHS
poLeaypH aBTeHTUDIKAIII].

ITig 3arpo3oro Oe3meku iH(poOpMalifHUM pecypcaM poO3yMilOTh Jii, SIKI MOXYTb
NIPU3BECTH JIO CIIOTBOPEHHS, HECAHKI[IOHOBAHOTO BUKOPUCTAaHHS a00 HaBITh 10 pyWHYBaHHS
iH(pOopMaLifHUX pecypciB IPOrpaMHOi CUCTEMH, a TAKOK MPOTrPaMHUX 1 allapaTHUX 3ac00iB.

VYci MOXKIIMBI CIOCOOM HECAHKIIIOHOBAHOI'O JJOCTYIY A0 iH(opMallii B KOMIT'IOTEpPHUX
cucTeMax, MOXHa KjJacu(ikyBaTH 3a HACTYITHUMU O3HaKaMM:

1. 3a IPUHIIMIIOM HECAHKI[IOHOBAHOTO JIOCTYITY:
¢izuyHe ToAONMAHHA pPYOEXIB TEPUTOPIAIBHOIO 3aXHUCTy 1 JOCTYH [0 HE3aXHUIIEHUX
iHpopMalliifHUX pecypciB; pPO3KpaZaHHsS JOKYMEHTIB 1 HoOcCIiB iH¢opMmalii; Bi3yanbHe
nepexorieHHs: iHdopMallli, BUBEJEHOI Ha €KpaHH MOHITOpPIB 1 MPHUHTEPH, a TaKOXK
HiICTyXOBYBaHHS; NEPEXOIUICHHS €JIeKTPOMArHITHUX BUITPOMIHIOBAHb.

JIOT1YHE MO/I0JaHHS CUCTEMH 3aXHCTY PECYPCiB aKTUBHOI KOMIT'FOTEPHOI MEPEXKI.

2. ITo monoXeHHIo HKepesa HECAaHKI[IOHOBAHOTO JJOCTYITY:

BHYTpIIIHE PO3TALIyBaHHS JpKepena. ATaka MPOBOJUTHCS 0€3MocepeIHbO 3 OYyAb-IKOT TOUKU
JIOKaJIbHOI MEpEXi; IHIIIaTOPOM aTaku HaiyacTille BUCTYIAE CAHKI[IOHOBAaHUN KOPUCTYBAU.
30BHIIIHE PO3TAIlyBaHHS JKEpesa B3JIOMY. 3a3BHuail HECAHKI[IOHOBaH1 i1 B 3aKPUTY MEPEKY
(3axuiieny) BiAOyBarOThCs 13 BIAKPUTOI; aTaka Ha OKpeMi Mepexi, OpieHTOBaHI Ha 0OpOOKy
KOH(1eHI1ITHOT 1H(OopMallii 30BCIM PI3HOTO PIBHS YU CEKPETHOCTI PI3HUX KaTETOPii.

3. Ilo pexuMy BUKOHAHHS HECAHKI[IOHOBAHOT'O JIOCTYILY:
aTaKH, IPUUMHOIO SIKUX € JIFOANHA;
aTaKH, MPUYMHOIO SKHUX € CIIEI[iaJIbHO POo3po0iieHa mporpaMa 6e3 0coOUCTOl yJacTi JIIOHHH.
[Ipu TakoMy BHI HECAHKI[IOHOBAHOTO JIOCTYITY BUKOPHCTOBYIOTHCS CIEIIaJbHO PO3pOOIICHI
porpaMu, B OCHOBY (DYHKIIIOHYBaHHS SIKMX ITOKJIaJIeHa BIpyCHA TEXHOJIOTI.

4. 3a TUTIOM BUKOPUCTAHUX YPA3JIUBUX MICIIb CHUCTEM:
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- aTaKky, OCHOBaHI Ha HEJOJIKaX BCTAHOBIICHOI MONITUKK Oe3neku. [lpum Takomy Buai
HECaHKITIOHOBAHOTO JIOCTYITYy TOJIITHKA O€3NeKH HE BiOOpa)Kye peajbHI acleKTH OO0pOOKH
iHpopMarii.

aTaky, OCHOBAaHI Ha NMOMWIKAaX YIPAaBIIHHS Ta aJMIHICTPYBaHHS KOMII'FOTEPHOI0 MEPEXEIO.
[Tpu TakoMy BHJi HECAHKIIIOHOBAHOTO JOCTYITY MAa€ThCA HA YBa3i HEKOPEKTHA OpraHizamiiHa
peaizallisi Y4 HeJIOCTaTHS aaMIHICTpaTHBHA MIATPUMKA MPUHHATOI B KOMITHOTEPHIN Mepexi
noJiTHKH Oe3neku (depe3 HeYBaKHICTh aJMIHICTpaTOpa MEBHMH KaTalor JIOCTYIHUH yciM
KOPHUCTYBadaMm).

HENPOAYMaHi ajlrOpUTMHU 3aXUCTy, pealli3oBaHi y 3aco0ax iH(opMaIiiftHO-KOMIT'FOTEPHOT
Oe3IIeKH;

HEesIKICHA pealtizailisi 3ac001B CUCTeMH 3aXUCTy iH(OopMAIlii.

5. I1o nuIsIXy HECaHKIIIOHOBAHOTO JJOCTYITY:
aTaKW, OpIEHTOBaHI Ha BHUKOPHCTaHHS NPSIMOTO CTAHJAPTHOTO NUIIXY JOCTYHYy MO
KOMIT'IOTepHUX pecypciB. Ilpu Takomy BHII HECAHKIIOHOBAHOTO JIOCTYIy MAa€ThCs Ha yBasi
HEJOJIIKK TIOJITUKK O€3MeKH; HENOJIKM TMpoIecy aJAMIHICTPaTHBHOTO  YIIPAaBIiHHS
KOMIT'FOTEPHOIO MEPEXELO.
aTaKW, OPIEHTOBAaHI Ha BHUKOPHUCTaHHA CXOBAHOTO HECTAaHAAPTHOTO INUIIXY IOCTYILY IO
KOMIT'IOTepHUX pecypceiB. [Ipu TakoMy BuAl AOCTYN 31IHCHIOIOTHCS HIJISIXOM BUKOPUCTAHHS
HEJOKYMEHTOBAHHUX OCOOJIUBOCTEH CUCTEMH 1HPOPMAIIIITHO-KOMITFOTEPHOI OC3IEKH.

6. ITo n0TOYHOMY MICIIO PO3TAIlyBaHHIO KIHIIEBOI'O 00'€KTa aTaKu:
aTaky Ha iHQOpMaIlito, siKa 30epiracTbcs B OCHOBHIN Mam'siTi KOMIT'IOTEpa
aTaku Ha iH(opMaIlio, 1m0 30epiracTbcs Ha 30BHIMIHIX 3allaM'ITOBYIOUUX MPUCTPOSIX;
aTaky Ha 1HpOpMaILiIo, sIKa epeaeTbcs MO JIHIAX 3B'A3KY.

7. Ilo 6e3nocepeiHbOMY 00'€KTY aTaku:
aTakKy Ha MOJITUKY Oe3MeKH 1 IPOoLeC aJIMIHICTPAaTUBHOTO YIIPaBIIHHS;
aTaKl Ha CaMy CUCTEMY 3aXHUCTY Ta ii KOMIIOHEHTH;
aTaky Ha 3MIHHI €JIEMEHTH CUCTEMH O€3IeKH;

Hanaj Iy Ha QyHKIIOHATBHI OCOOIMBOCTI KOMIT'FOTEPHOT CUCTEMH;
Hara Iy Ha IPOTOKOJIM B3aEMOJIT MK KOPHCTyBadYaMH M KOMIIOHEHTaMH.

106 mpoiiTu aBTeHTUdIKALIT MOXKYTh BUKOPUCTOBYBATHUCS Pi3HI MPUHLIUIM, TaKi 5K
3HAHHS KOPUCTYBaueM CEKPETHOTO TapOJIi0; TP/ SIBJICHHS KOPUCTYBaUYeM TIEBHUX CTaTHUYHUX
XapaKTepUCTHK (HampuKIaa, OloMeTpis); BCTAHOBJIEHHS MIIMCHOCTI KOpHCTyBaya TPETHOIO
CTOpPOHOI0. YacTo /1 HaA1ltHOCTI BUKOPUCTOBYIOTHCS P13HI KOMOIHAIT IIUX MPUHIIMITIB.

Jlitreparypa

1. Pasrpannuenue nocryna [EnextponHuii pecypcl/Sernam. — Pexum poctymy:
URL: http://sernam.ru/ss_24.php.

2. IlpoGnemu 3axucry iH(opmalii B KoM IOTEpHUX Mepexax [EnexkrpoHHMi
pecypc]/ Ua-Referat. — Peskum moctymy: URL: http://ua-referat.com/
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X.B. MapTunok
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METO/IA TIPOCYBAHHSA CAWTIB

K.V. Martyniuk
METHODS OF PROMOTION OF SITES

Metoau TpoCyBaHHS CalWTy — 1€ KOMIUIEKC Jii, IO JOMOMAararoTh ITiJBUIIUTH
PEUTHHT pecypcy B MOIIYKOBUX CUCTEMAX, a TAKOX 30UIBLIMTH JUIs LIJILOBOT ayIUTOpii Horo
npuBabnuBicTh. [IpocyBaHHs cCaliTy CHpusi€ 3aralbHOMY PO3BUTKY pecypcey.

Crnioco0iB a1 pO3KPYTKHU CalTIB TOCUTH Oarato. PO3BUTOK caliTy Mae Ha yBasi 3MiHY
SK BHYTpIIIHIX, TaK 1 30BHIMIHIX HOro mapameTpiB mix neBHi uim. Kpurepiem ycmimHocTi
MOIIYKOBOI ONTHMI3aIlii CAUTy BBAKAETHCSA HOTO BUCOKUM PEUTHHI B HAHOUIBII MOIMYJISPHUX
HOIIYKOBUX cUCTeMax, Takux sk Google i Slupexc. BHyTpiliHe BIOCKOHANCHHS CcaliTy — 1ie
poboTa Haj 3pYUYHICTIO pecypcy.

MoskHa JOMOTTHCS MAaKCHMaJbHO YCIIIIHOTO pe3yiabTaTy NpU MiHIMaIbHHUX
(iHaHCOBHX BHTpAaTax, B pa3i MpaBWIBHOTO BUKOPUCTAHHS METO/IIB IPOCYBAaHHS CAMTIB.

MeTtou mpoCcyBaHHS pecypcy MOKHa YMOBHO PO3JUTUTH Ha BHYTPIIIHIO 1 30BHIIIHIO
ONTHUMI3ALIO.

BuyTpimHs ontumizaris

nporpaMHa ontumiszaiis napametpis pecypcy (HTML-koxy, CSS-tabnuie, ckpunris
Ta 1HIII);

CTBOPEHHS 3py4YHOIr0 JTu3aiiHy, 11100 MOTpiOHI BiABiAYyBaueBi BIIOMOCTI MOXHa OyIo
OTpUMATH, 3/11HCHIOIOYN MIHIMYM JIii;

[IOCYBaHHS CTAaTTSMH, CTBOPEHHS KOPUCHOIO MJs IUJIbOBOI ayauTOpii KOHTEHTY.
KoHTeHT noBuHEH OyTH OpUTiHAIBHUM 1 LIKaBUM JUIs YMTaHHA 1 neperisiay. Kirouyosi cioBa
B TE€KCTaX MOBUHHI OyTH B MEBHIM Mpomnopiiii, iHaKIIe MOIIYKOBI pOOOTH MOXYTh CIpUiMaTu
IX SK CIIaM.

30BHIIIHS OIITUMI3AIlis

HeoOxigHa ayis 3any4eHHs LUIbOBOI aylIUTOpIi Ha CallT 1 peani3yeTbCsi HACTYMHUMHU
METOJaMHU:

pekiiamMa pecypcy 3a JIOOMOrol OaHepiB 1 KOHTEKCTHa pekjamMa — CIocio,
3aCTOCOBYBAaHUM MpU HEOOXITHOCTI HIBUAKO 1 HEIOPOro oTpumaru pe3yiabraT. KoHTekcTHa
pekiiama — 1€ IJIbOBE OTOJIOUICHHS, SIKE PO3MIILIYEThCS Ha CTOPIHKAX BHUJAdi MPU MOLIYKY B
cucremax Google i SIuaexc. 3acTOCOBYETHCS MPH HEOOXITHOCTI 3pOOUTH BIOMHUM pecypc,
NPUBEPHYTH yBary ayauTopii;

MOIIYKOBA ONTHUMI3allis — ePEeKTUBHUN METO/1 3aJIy4€HHS LIJIbOBOI ayAUTOPIi Ha CalT.
[leit cmoci® mae Ha yBa3i IUIMKA KOMIUIEKC 3aXOJiB IIOJ0 3MIHM KOHTEHTY CalTy, IO
JI03BOJINTH OMY BIATOBIJIaTH KPUTEPISM MOLITYKOBUX CHUCTEM;

poboTa 3 MoCHIANbHUMH (PAKTOpaMU — MOKYIIKA MOCHJIaHb;

peKiaMa B COLIAJIbHUX MepexaxX — B IOpIBHAHHI 3 OaHEPHOIO 1 KOHTEKCTHONO
PEeKJIaMOI0 Ma€ JIesiKi 0COOIMBOCTI.

OTOX, TOJOBHOIO NEPEBArOI0 € BEJIMYE3HA ayJUTOpIs TaKuX MOMYJISpHUX [HTepHeT
pecypciB sik «BKonTtakre», «OnHOKIacCHUKNY, «DPeiicOyK» 1 B IHIIHX.
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YK 004.04
C.B. Mapruniok, P.M. HebecHuii
TepHOMINBCHKHIA HAITIOHATILHUM TeXHIYHUNA yHiBepcuTeT iMeHi IBana Ilymrost, Ykpaina

PO3POBKA ®YHKIIIOHYIOYOI CTPYKTYPH ITIPOTPAMHOI'O
KOHCOJILHOBAHOI'O PECYPCY

S.V. Martynyuk, R.M. Nebesnyy
DEVELOPMENT OF THE FUNCTIONAL STRUCTURE OF SOFTWARE
CONSOLIDATED RESOURCE

KoncominoBana iHdopmamis — 1€ ofep)kaHi 3 JEKUIBKOX JDKEpesl Ta CHUCTEMHO
IHTETPOBaHI PI3HOTHUIHI 1HPOPMAIliiHI pecypcH (3HAHHS), SIKi B CYKYITHOCTI HaJAUICHI O3HaAKaMH
MOBHOTH, IUTICHOCTI, HECYNEepPEYHOCTI Ta CKJIANaloTh aJeKBaTHY I1H(OpMAIiiHY MOJIETh
npoOsieMHO1 00JiacTi 3 MeTor i1 aHaji3y omnpaitoBaHHS Ta €()EKTHBHOTO BUKOPHUCTAHHS B
nporecax miATPUMKA TPUUHATTS PillICHb.

IlepenymoBr BUHHKHEHHS HOBOro (haxy «KOHCOJIJOBaHA iH(OpMAIsS» 3aKiIaiu
3apyOiXkHi 1 BiTun3HsAHI (axiBii 3 iHbopMmaliiiiHoro anamizy.|[1]

AKTyallbHUM 3aBAaHHAM (axiBLiB 13 (opMyBaHHS KOHCOJIAOBAHUX iH(OpPMAIIHHIX
pecypciB sl OpraHiB Biagu € (OpMyBaHHS MOJENe OpraHi3allifHO-COIIaIbHUX CHUCTEM Ta
IHCTPYMEHTAJIBLHUX 3acOo0iB iX MIATPUMKH, a TaKOXX PO3POOJICHHS ajrOpuUTMIB 3a0e3TMeueHHS
e(heKTUBHOTO (PYHKIIIOHYBAHHSI 1 CTIHKOTO PO3BHUTKY ITX CUCTEM.

[MpuknagHa HaykoBa raiy3b «KOHCOJIZOBaHa iH(GOpPMALis» — PO3BHBAETHCI y TPHOX
OCHOBHHX HaIlpsiIMax, a caMe — KOHCOJIiToBaHa iH(popmariisi BUpoOHHUOi chepr, KOHCOIiT0BaHa
iH(popMallis HeBHPOOHWYOI cepr Ta KOHCOJIIOBaHA iH(OpMAIlS y CHUCTEMax CIeiaJbHOrOo
npusHaveHHs. [ToTeHIiMHUME CrIoKMBayaMH MEPIIOro HampsMy KOHCOJII0BaHOI iH(popmarlii €
0i13HecOBI BUPOOHHUYI CTPYKTYpH Ta KEPIBHMKH MIANPHEMCTB, IPYroro — MpeACTaBHUKH BIaad
PI3HUX PIBHIB, @ TPETHOT'O — MPEJACTABHUKH CIIEIICITYkKO.

IIpodecionann B obmacti iHbopMmarii 1 iHpopmariiiiHoro anamizy abo aHaTITHKA
KOHCOJIIZIOBaHOT 1H(opMawii 1 MOXyTb 37iliCHIOBaTH 1H(OpPMAIiHO-aHANITUYHUI CYNPOBIJ
JUSIIBHOCTI  Oy/Ib-SIKOi YCTAHOBH, MOJICTIOIOUN 11 CTPYKTYpy, HampsiMu (YHKIIOHYBaHHS 3
ypaxyBaHHSM B3a€MOJii 3 CEpPENOBHIIEM, — BBAXKAIOTh WIECHH CIIJIKH aHAJIITHKIB Ta
npogecioHaniB KOHKypeHTHOI po3Biaku.[1]. Taki ¢axiBii MOXyTh 301HCHIOBATH 1HMOpPMAIIHHO-
AQHAITUYHUIA ~ CYNPOBIA  yNpaBliHHS, BUKOHYIOYM 3MICTOBE ONpAIfOBaHHsA iH(OpMAIi.
BunyckHuku MOXyTh MpaioBaTd B clyk0ax 1H(OpMaUiiHO — JAOKYMEHTHOIO 3a0e3MedeHHs
YIpaBIIiHHS MIJIPUEMCTB Ta YCTAHOB, 1110 BUKOPUCTOBYIOTh KOMII'FOTEPHI TEXHOJIOT11, — KaJPOBUX
Ta JIJIOBOJCHKUX MiApo3ainax; iHGopMamiiiHux Ta iHGOpPMALIHHO-aHATITUIHUX CTPYKTYpax;
BiJ/IiJTaX MapKETUHTY Ta IMPOTHO3YBAHHS, BIAMOBIAHMWX BIAJIIAX OPraHiB yMpaBIiHHS TOUIO.
daxiBii HOBOI reHepartii BOJIOIIOTh TEXHOJOT1€I0, METOANKOIO aHajIi3y, 3rOPTaHHS Ta MOJaHHS
iHpopmanii, omnepyroTh iHPOpPMaLIHHUMH MacuBaMH, (HOPMYIOTh 0a3u JaHUX PI3ZHOMAHITHHX
iHpOpMaLiHHUX PecypciB, CIUpPAIOYNCh HA 1HQOPMAIiiiHI MO/ENi, BUABISIOTh B HUX 00'€KTHBHI
3aKOHOMIPHOCTI 1 TEHEHIii, BU3HAYAIOTh PYILIHHI MEXaHI3MH, TPUYUHHO-HACIIIIKOBI 3B'SI3KH.

KonconinoBana iHdopmaliis HeJaBHO yTBEpIAMIacs sIK CaMOCTiHA HAyKOBa raiysb, 1
HABKOJIO 1I cTaTycy IIe BeayTbCs Jae0aTH, OCKUIBKM y PO3BUTKY 1H(OpMaLiIHHUX HayK
CIIOCTEPIraeThCsl MPOLEC YpPI3HOMAHITHEHHA (QYHKIIH KOXHOIO 3 BHIIB KOMYHIKALIMHOT
JUSIBHOCTI, Oe3nepepBHa 3MiHA LUX (YHKIIA M BIUIMBOM IIBUAKO 3MIHIOBAaHUX BHUMOT
xuTTs.[1]. TlpakThdHa peamizamiss TpOrpaMHUX KOHCOJIJOBaHMX pecypciB misutbHOCTI IT-
KOMTIaHIi € TePCIIEKTHBHUM HAIPSIMKOM POOOTH TSI PO3POOHUKIB MPOTPAMHOTO 3a0€3IMEUCHHS,
MEHEDKEPIB Ta JIFOJICH, IO MYKArTh po0oTy y cdepi iHpopMamiiftHux TeXHOoIoTii. Taki pecypcu
BOJIOIIOTh HACTYITHUMH TepeBaraMu: KOH(IACHIIHHICTb, IOCTYIHICTh, 3BOPOTHHUH 3B 530K,
IHAVBIAYaTbHANA TEeMIT POOOTH, MOKJIHMBICTH TEPMIHOBOTO OJIEPKaHHS TIOCIYT, CKOpPOYCHHS
TepMiHY pOOOTH, JOOpOBUIbHA Yy4YacTh, TEpUTOpialbHA HE3aNEeXHICThb. Takuil pecypc Moxe
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JIOTIOMOTTH BHPIIIUTH TaKl aKkTyallbHI MHUTAaHHS HAIIOTO Yacy, SK: HecTaya KBali(iKOBaHHX
CHEIIaiCTIB, BU3HAYEHHS MPOAYKTUBHOCTI pOOOTH KOMIIaHii, BU3HAUYEHHS MOIMUTY 1 MPOMO3UIIi
po6ouoi cunu. CTBOPUTH MPOTPAMHUN KOHCOJNIAOBaHWK pecypc AisuibHOCTI [T—KkommaHin
MOJKJIMBO JIBOMA LIUISIXaMU: HAa KOMEPIIiiHIi OCHOBI a00 BIacHUMU cujiaMHu. Jlyke BaKIMBO, MPU
CTBOPEHHI TIPOTPaAMHOTO pecypcy MpPOWUTH BCi eramu po3poOsieHHs. Jlo eramiB po3poOKH
HAJIe)KATh!

— MOTIEPE IHIN eTalt;

- TEXHIYHE 3aBIaHHS;

- eTarn NMpPOeKTYBaHHS;

- PO3pOOIICHHS;

- TECTYBaHHS;

- PO3MILLIEHHS Pecypcy;

- PO3BUTOK.

be3 nociimkeHHs 10CBiMy CTBOPEHHS 1HpOpMAIHUX pecypciB y Mepexi [HTepHer, 6e3
aHaTi3y TICUXOJIOTIl I1X CHPUHHATTA KOpPHCTyBadamH, O€3 BHBUYEHHS I1X 0COOIHMBOCTEH 1
MOKJIMBOCTEH y 00poOIIi Ta BUOIpIi MOTpiOHOT iH(opMallii He MOKHA TOBOPHUTHU MPO ePEKTUBHE
BUKOPHUCTaHHs iHQOPMAIIIfHO — KOHCOJIIIOBAaHUX PECypCiB y mpoleci mporieci poooTH.[2]

[Tepen cTBOpeHHSM KOHCOJIIOBAHOTO 1HPOPMAIIITHOTO pecypcy MOTpiOHO MO0y yBaTH
nepeBo ninei. JlepeBo 1ielt 3abe3meuydTh KOPEKTHI 1 MOCHIOBHI [Jii IpU CTBOPEHHI
KOHCOJIiZIOBAaHOTO PeCypcy.

Otxe, moOynoBa Mofeni 1€ BU3HAYCHHS (DYHKIIOHATY Ta TEXHIYHUX MOKIHBOCTEH
po3pobmoBanoro npoekty. Ilig Moxem o po3yMmiroTh Takuii MarepiaibHUN a0o0 YSBHUN 00'€KT,
SKMH y Ipoleci BUBYEHHs 3aMiHsi€e 00'ekT — opuriHai. [lpu mpoMy noTpiOHO BHU3HAUUTU
XapaKTepUCTHKH SIKUMH Oylie BOJIONITH pPO3pOOKa, METOAM peawizalii pi3HUX MOIYJTIB Ta
NpUOTU3HI CTPOKKA BUKOHAHHSI ITPOEKTY.

CrBopeHHs 0a3u AaHUX CIIiJ MOYMHATH 3 11 MPOEKTyBaHHS (PO3poOKH). Y pe3ynbTati
NPOCKTYBaHHA Mae OyTH BH3Ha4Y€Ha CTPYKTypa 0a3u, TOOTO CKJaj TaOnHIb, IXHS CTPYKTypa Ta
noriuni 3B's3ku. CTpyKTypa pessimiiiHoi TaOiuii BU3HAYAETHCS CKJIAJOM CTOBIIIB, iXHBOIO
MOCITIIOBHICTIO, TUTIOM JaHUX KOKHOTO CTOBHIIS Ta iXHIM pO3MipoM, a TaKOXK KIIFOUEM TaOJIHIII.
[Iporiec mpoekTyBaHHS MOKHA 31MCHIOBATH JBOMA MiAXO0JaMH. 3a MEPIIOrO IMiIX0Ty CIOYaTKy
BHU3HAYAIOTh OCHOBHI 3a/1a4i, JUIsl PO3B'SI3aHHS SIKUX CTBOPIOETHCA 0a3a, Ta MOTpeOH MUX 3a1ad y
JMaHUX. 3a JIPYroro Migxo[y BH3HAUYAIOTh MPEeAMETHY 00yacTh (cdepy), 3AIMCHIOITH aHami3 ii
JAaHUX 1 BCTAHOBITIOIOTH TUTIOB1 00'€KTH mpeaMeTHOT obacti. HaitGinpi parioHanbHIM MTiIX0A0M
MPOEKTYBaHHS 0a3u JaHUX € MOETHAHHS 000X MiIX0iB.[2]

B nporuieci BukoHaHHs1 OyJI0 CIIPOEKTOBaHO 0a3y JaHWX HAa OCHOBI JIBOX METOJIB: METO[
CYTHICTB-3B'SI30K Ta METOJ HOpMaiizaiii BigHOMIEHb. TakoX OyI0 MpPOBEAECHO KOHCOJIIAIli0
JaHux aisubHOCTI [T-komMmaHid, miJ 4ac BUKOHAHHS SKOI BM3HAYEHO HEOOXiJHICTh CTBOPEHHS
3BITIB JJI1 CHCTEMHOT'O aHaJIi3y OTpUMaHO1 iHpopMarlii.

Jliteparypa
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JTOCJIIKEHHSA BITPOBAI)KEHHS TEXHOTI'IH 4G B MEPEXKAX OIIEPATOPIB
3B’ AA3KY

S.V. Martsenko PhD, Assoc.Prof., V.S. Bondar, O.S. Palaguta
INVESTIGATION OF 4G TECHNOLOGY IMPLEMENTATION IN THE
TELECOMUNICATION OPERATOR NETWORK

AHami3 iCHyH4YOi CHTyallii Ha pPHUHKY MOOUIBHOTO 3B’SI3Ky IIOKa3ye€ aKTyalbHICTh
poOJIEMHU PO3TOIUTY PaIiodacTOTHOTO PECYpCy, sIKa MOJIATae B BUOOPI HAHOUTBII ONTUMAIBHOTO
pimenHs s BupoBakeHHs TexHonorii 4G LTE B Mexax niama3oHy 4YacToT, IOCTYITHHUX
oreparopy. [IpoTsrom ocTaHHIX POKiB IMOCIYTH MOOUIBHOI mepenadi JaHUX PO3BUBAIUCS TyXKe
mBuaKo. IlomynspHiCTh cMapT@OHIB crpusia TOMY, IO KUIBKICTh JaHUX, SIKI IEepelaloThCs
MOOUIBHUMM TIPUCTPOSIMH, 3POCTAalOTh B JIBa pa3d IIOPOKYy. SIK pe3ysbTaT, OCHOBHUM
IpPIOPUTETOM MOOUIBHUX OIEepaTopiB CTajao 30UIbIIEHHS MPOIYCKHUX 3[aTHOCTEH, ski O
3aJI0BOJIBHSUIM Il MOTpeOM. VY TOpIBHAHHI 3 TEXHOJOTIIMM MHUHYJIUX MOKOJiHb, LTE
BUKOPHUCTOBY€E OUIBIII CMYTHM YacTOTHOI'O CHEKTPY 1 Ma€ BHUCOKY IIIKOBY IIBMJIKICTh Iepenadi
JaHUX 3 HU3bKOIO 3aTPUMKOIO.

B pesynbraTi IpoBeACHOT0 JOCHIHKEHHS OTPUMAHO HACTYITHE:

® IIPOBEJCHO aHaJi3 paJioyacTOTHOTO TPOCTOpY YKpaiHu Ta po3poOsieHO CTpaTerii
BIIPOBa/UKeHHA TexHosorii LTE mpu 3agaHux BXiIHUX JaHHUX, IO Jajd0 3MOTY 3a0e3NeunTH
OTpUMaHHs 00’ €KTUBHOI iH(popMalii onepaTopoM MOOITIBHOTO 3B S3KY JJISI IPUHHSTTS PILICHHS 3
BIIPOBA/IXKEHHS JAHOI TEXHOJIOTII.

e st texHonorii LTE mpoBeneHo exoHoMmiuHe OOIpyHTYBaHHS ii BIPOBAJKEHHS B
TepHominbepkii 007acTi, Wm0 JajJ0 3MOTY NpPH HE3HAYHMX 3MIHaxX aJanTyBaTH MOro o
BUKOPHUCTAHHS JUISl IHIIMX oOJacTelt YKpaiHu.

® pO3pOOJICHO MPOrpaMHHUI KOMIUIEKC MOJEIIOBAaHHs MapaMeTpiB podotu mepexi LTE
Npy 33JaHUX BXIMIHUX JaHHUX, 10 Ja€ 3MOTYy BHKOPHCTOBYBAaTH HOro B ciyx0ax KOMIaHil
oreparopa 3B’ 3Ky JJIsl IPUHHATTS PIlIEHHS PO3PaXyHKY KiJbKOCTI 0a30BHX CTaHIIIH, PO3paxXyHKy
KaIliTaJIOBKJIQIEHb 1 TOKA3HUKIB €KOHOMIYHOT €()EeKTHBHOCTI.

Texnomoris LTE wnabarato eQeKkTuBHIIIE BUKOPUCTOBYE pPaJiO4acCTOTHHH peCypc, B
MOPIBHSHI 3 ICHYIOUHMH TEXHOJIOTISIMH Tepeaayl JaHux MoOuTbHUX Mepex. [ianazon GSM1800
BXKE PO3MOJUICHHH MDK oOmepaTtopaMu MOOITBHOTO 3B’s3Ky. OmepaTopy MaroTh JileH3li Ha
HETIOCTiIOBHI CMYTH YacTOT. 3HAYHHI BiJICOTOK CMYT € HACTIIIHKU APIOHO (hparMEeHTOBAHUMHU, 1110
LTE nemoxnvBo Ha HUX BOpoBaauTu. JlineH3ii BUIaHi Ha TEXHOJOTIIO 1 BIIPOBAKEHHS Ha WX
4acTOTaX BUMArae IpaBoBOro onpaioBaHHs. HaliOuibm ehekTUBHUNA METOJ| peapMiHry MOJISTrae
y BHUKOpHCTaHHI dactoTH crnekrpy GSM1800, mpu npomy cmyra wuacror mias LTE1800
3HAaXOAMThCS Ha oAHOMY 3 KpaiB crektpy GSM1800. Ilpu peanizauii LTE B TepHominbcbkiii
obmacti Ha yacrorax GSM1800 (niHis «BHU3» - 16 MI'L, minis «Bropy» - 14 MI'm) HeoOxigHa
KUTBKICTDh 0a30BHX CTaHINH ckiamae 44 omuHUIN, IO 3a0€3MEYNUTh MPOITYCKHY 3/IATHICTh HA COTY
53,3 MOit/c mnst niHil «BHU3» Ta 23,3 M6it/c ms miHii «Bropy» 3 pospaxysnky 0,5 M6it/c mis
TiHIT «BHU3» Ha KOPUCTyBaya.

Jlireparypa

https://itc.ua/articles/chem-horoshi-seti-lte-i-chto-tormozit-zapusk-4g-v-ukraine
[Enextponnuii pecype] : [Iarepuer-nopran]. — Enextponni nmani. — [itc.ua, «000 Xornaiiny,
1993-2017]. — Pexum moctyna: itc.ua (nata 3Bepuenns 08.11.2017). — Ha3ga 3 ekpana.
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3ABE3NMEYEHHS MOJITHK SIKOCTI OBCJIYTOBYBAHHS JIUIA CACTEMHU
TEJEMEJIULVNHA

O.M. Mytnyk
PROVIDING QUALITY OF SERVICE POLICIES FOR TELEMEDICINE SYSTEM

AKTyalnbHUM 3aCTOCYBaHHSM [HTEpHETY peueil € po3poOKa TeIeMEIUIHUX CHCTEM.
BusigiieHo, 110 X HEJOTIKOM € HEJOCTATHSI MiATPUMKA SKOCTI 00cmyroByBanHs (QO0S).

MeTtoro poOoTH € po3po0Ka CUCTEMH TEIEMEIUIINHY 3 3a0e3MeYeHHIM momTiK QOS.

@OyHKIIIOHATBHY CXEMY PO3pOOJICHOT CUCTEMH MPECTaBICHO Ha puc. 1. Po3risiHemo
NpU3HAa4YeHHs KiHIeBUX npuctpoiB. Ilpuctpiit loT mamienTa Hajxcuiae BUMIPSHI MTOKa3HUKA
CTaHy JKUTTEAISUIBHOCTI JIIOAUHU. TepMiHalu TOBIpeHUX OCi0 malfieHTa OTPUMYIOTh JaHi Mpo
CTaH HOro 370pOoB’s 3 cepBepa aHAMITUKHA. TepMiHai Jikaps Mae JOCTyn 10 iHdopMarlii mpo
MOTOYHMI CTaH 3JJ0POB’S IMAlli€HTa 1 JI0 CTATHCTUKH HA CEpBEpl aHAIITUKH. MOHITOPHHIOBA
CTaHIIisl BUKOHYE II1JI0I000BE CHOCTepe)KeHHSI 3a 3JI0pOB’SIM TAIliEHTA.
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Pucynok 1. ®yHKIiOHaJIbHA cXeMa TeJIEMEINYHOT CUCTEMHU

Cucrema mpaIiroe 3 BHKOpHCTaHHSM mpotokomie Message Queue Telemetry
Transport (MQTT) i HyperText Transfer Protocol Secure (HTTPS). Bukopucranus MQTT
MIHIMI3y€ BUMOTH JI0 MPOIYCKHOI 3JaTHOCTI 1 PECypcCiB MPHUCTPOIO, MICTUTh MEXaHI3MU
yIpaBlliHHSA TyONIOBaHHSAM IIOBiIOMIJIEHB, Nepeadavae IHTErpalil0 MOJITHK Oe3MeKku Ta
3a0e3neyye MOOUTBHICTh KOPUCTYBaya Yepe3 3MEHILEHHS! €HEepProCloXUBaHHS aKyMyJsTopa.
MQTT BUKOPHCTOBYE apXiTeKTypy «yOmikanis\mianucka» Ta marpumye Tpu piBHi Q0S (At
most once (0); At least once (1) Exactly once (2)) [1, 2, 3, 4].

MQTT-6pokep 3abesneuye KOMYHIKallil0 KiHIEBUX MpHcTpoiB. [lyOmikatropamu
BUCTYMaTh npuctpoi [oT, mignmucHUKaMU - MOHITOPHMHIOBI CTaHIl Ta TEpMiHAN JIIKaps.
[TyGuikaiiis Ta 3YMTyBaHHS JaHUX BifgOyBaeThes yepe3 Topic-u (UTF-8 ctpoku). Konseprop
«MQTT-to-DB» otpumye mani 3 Topic-a i 3amucye ix y BJ]. CepBep anamituku 00po0JIsie
JlaHi Ta BUCTYIae BeO-cepBepoM, 3abe3nedytoun goctyn 1o b/] 3a nomomororo HTTPS.

[Toka3HMKM CTaHy 310pOB’S Malll€HTa MOKHA PO3AUINTH Ha HOPMaJIbHI Ta KPUTUYHI.
[Mepmi Hagcunatotbes 3 BukopuctanasM MQTT QoS 1, apyri —3 MQTT QoS 2. MQTT QoS
mpaIorTh Ha 5-7 piBHsAx moxaeni OSI, Tomy mis 3abe3nedeHHsT SKOCTI 00CTyroByBaHHS Ha
HIDKYHMX PIBHSAX PO3IJISIHEMO MEXaHi3M, MPeACTaBICHUI Ha pUCYHKY 1.2.

AnminictpatuBauii 1omeH loT mictuth Mepexi goctymy 1 migmomeH siapa (Core
subdomain). Mepexxa nocTymy HiATPHUMY€E pi3HI TEXHOJOTII JOCTYIy, a MiIIOMEH sapa
3a0e3mevye B3a€EMO3B’ 130K MK MEPEKaMH JIOCTYITY Uyepe3 MapiipyTu3aTropu mianomMeny (SR
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-Subdomain routers) i miaTpumye 3B’SI30K 3 IHIIMMHU aJMIiHICTPATUBHHMHU TOMEHAMHU 4epes3
rpannunuii mapmpytuszarop (ER — Edge router) [5,6].

» _ o inumx aomenis 71
== - ¥ >
[ ( .’/ "' Lo iHwux aomenis
i 23 o
SN 7 o> “broker
SPP AN A ER
28 e \"Er Data Center
o= ’} N \ domain
S CAES
&~ CorelSubdomain'y |
S e N
Sl e \
e

\
J Shixdorin G ‘Access Subdomain3 | |
1| & ANQosB2| ANQsB3 /

\ e @ AR & > /
\ i £7 @ ar /

- _—— L —
- =

Pucynok 2. MepeskeBa apxitekrypa 3 miarpumkor QoS

QoS-opokepu  Mmepexi goctynmy (ANQOSB) peani3yioTh Taki MOJITHKH SKOCTI
oOciyroByBanHs i cepBiciB [oT y Mepexi qocTymy: KOHTPOJIb 3a MPUHHATTSIM HOBHUX
MOTOKIB Tpadiky Ta XeHI0BEPOM (Iepexo oM aboHeHTa BiJ| OHi€i 6a30BOT CTAHIIIT 10 1HIIOT),
yIpaBIiHHS MEPEKEBUMU pecypcaMu, KoHdIrypartlis MapipyruzaTopiB goctymy (AR- Access
Routers), ontuMizariss BAKOPUCTaHHS PECYpCiB IUISIXOM OaJaHCYBaHHS HABAHTAXKEHHSIM MIiX
MepeKaMu JI0CTYIy uepe3 BUKOPUCTaHHS 1HIIIHOBAaHMX MEPEkKE0 XeHA0BepiB [5].

Ha piBHi siapa mepexi (CN - Core Network) npornonyeTbcst BUKOpUCTATH TIATHOPMY
naganas cepsiciB (SPP - Service Provisioning Platform). Posristremo ii ckmamosi. QOS-
opoxkep sipa mepexi (CNQOSB) ympasisie pecypcamu y sipi uis tpadiky loT. Policy-Based
Network Management System (PBNMS) nancuiae momiTHKH YIpaBIiHHS pecypcamu 10
CNQoSB. Central Monitoring System (CMS) niepenae 1o PBNMS i Q0S-6pokepis 3i0paHy
CTATHCTHKY NpO BUKopucTaHHs Mepexi. Multimedia Service Platform (MMSP) wmictuts
Opoxkep- 1 IPOKCi cepBepH, Ta BIAMOBITAE 32 HagaHHS 1 KOHTPOJb cepBiciB loT. A4C-cepsep
Hagae ANQoS-0pokepam Ta MMSP npodini NVUP (Network View of the User Profile) i
SVUP (Service View of the User Profile) BignosigHo. Ilepmuii MicTuTh iHpOpMaLio mpo
noctynHi s npuctpoiB [oT cepBicu MepexeBoro piBHS, APYruil — CEpBICH BUILKX PIBHIB.

Jlitepatypa

1.Rouse M. MQTT (MQ Telemetry Transport) [Enexkrponnuii pecype] / Margaret Rouse. — 2015. —
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OBI'PYHTYBAHHA MOJEJII 3C (CONCEPTION, CONSTRUCTION, CONTEXT)
JJI51 OIITUMAJIBHOI'O BUBOPY KOMITIOHEHTIB IIOBTOPHOI'O
BUKOPUCTAHHA

M.S. Mykhailyshyn Ph.D., Prof., V.I. Lotoskyi
ARGUMENTATION OF 3C (CONCEPTION, CONSTRUCTION, CONTEXT)
MODEL IN THE PROCESS OF CHOOSING REUSED COMPONENTS
ALTERNATIVES

CyuacHi Hag0aHHS METOAIB 1 TeXHoJoril y cdepi iHGoOpMamifHUX TEXHONIOTIH,
30KpeMa B IHXKCHEpii MpOorpamMHOro 3a0e3MeUeHHs Ta KOMIT IOTEpHIN  IHXEHepii,
3a0e3MeuyyloTh BUCOKY €(hEeKTUBHICTh MIpolecy po3poOku iHdopmariiinux cucreM. Lle nae
3MOTY 32  KOPOTKMA MNPOMDKOK dYacy Ta  BiIHOCHO JEIIEeBO  peaji3yBaTu
MOBHO(YHKIIOHANBHUNA MPOTPAMHUNA KOMILJIEKC 13 3pYYHHM KOPUCTYBALIbKUM iHTEpdeiicom.
OpHuM 13 HAMOUTBII AI€BUX MIAXOMIB MO pO3pOoOKH MPOrpaMHOi CKIAI0BOI iH(MOpMAIIiHIX
CHCTEM € 3aCTOCYBaHHs I1JX0Jly TOBTOPHOI'O BUKOPHCTAHHS KOMIIOHEHTIB. B 0ocHOBI JaHoro
X0y JISKUTh MOMJIMBICTh BUKOPUCTAHHS YK€ CTBOPEHHX KOMIIOHEHTIB, MPaNe3IaTHICTB 1
KpUTEpii SIKOCTI SIKOTO TepeBipeHi MpakTHUKOw. ToMy MiAXiJ MOBTOPHOTO BUKOPUCTAHHS
NPaKTHUKYETHCS TAKMMHU CBITOBUMHE po3poOHukamu [13, sk IBM, Hewlett-Packard, Microsoft,
Toshiba, ski po3poOwin BIacHI TEXHOJOTIT MOBTOPHOTO BHMKOPUCTaHHA 1 CTBOPWIU
BIJIMOB1JIHI M1APO3UTH JIJIS 1X BIIPOBAKEHHS.

OpHak, ans Toro, mo6 e(eKTHBHO BMKOPHMCTOBYBAaTH TaKUH MiAXiA A0 pO3pOOKH
MPOrpaMHOTO 3a0e3MeueHHsT HEOOXITHO BOJOMITHU METOJAMH 1 3aco0amMu  OILIHIOBAHHS
MOBTOPHO BHUKOPUCTOBYBAHUX KOMIIOHEHTIB. YHIBEpCaJIbHUX METOMIB 1 3aco0iB [uid
MIPOBEICHHS TAaKUX MPOIIEYyp HEMae, a KokHa ¢ipmMa po3poOHUK po3po0Jisie BIACHI MOJIEI,
METO/M 1 3aCO0M OLIIHIOBAaHHS KOMIIOHEHTIB Iepe]] iX 3aCTOCYBaHHSM Yy pealbHUX MPOEKTaX.
Tomy, po3po0GieHI HUMU MOJIETI 1 METOJIU €, 3a3BUYail, Cy0 €KTUBHUMHU, HEYH1(PIKOBAHUMH Ta
HE CTPYKTYpPOBAHUMH.

Jns  npencraBineHHs —aTpuOyTiB  TMOBTOPHO  BHKOPHUCTOBYBAaHHMX  KOMITOHEHTIB
npononyeThest Bukopucratu Mozenb 3C (Conception, Construction, Context). Cyrtnicts 3C-
mojeni komroHeHTa I3 momsirae B ToMy, IIO OHTOJOTriS BiacTUBOCTEl KommoHeHTiB I13
OyIyeThCS 3 ypaxyBaHHSIM TPhOX ACTEKTIB: KOHIETIIIT, KOHCTPYKIII 1 KOHTeKCTYy. KoHrenris
IPOTPaMHOTO KOMIIOHEHTa BijoOpaxkae i#oro ¢yHkiioHanbHicTh. KoHTEkcT BigoOpaxae
BUMOTH 10 cepenouia Bukopuctansas [IBK y ckmami I13.

KoHcTpyKIlis mporpaMHOTO KOMIIOHEHTa BioOpaxkae OJHY 3 peami3aliiii KOHIIETIIii.
ToMmy B acmekTi KOHCTPYKIIi BaXJIUBUMHU MpPH TMOBTOPHOMY BHUKOPHUCTAaHHI € HACTYIHI
aTpuOyTH: JOCTATHICTb, 3aKIHYEHICTh KOHCTPYKIi, NPUMITUBHICTb, MOJIYJBHICTb,
CTPYKTYPOBAHICTh, TPAaCyBaHHS, HAAINMHICTh, €PEKTUBHICTh, MEPEHOCUMICTh, KIacH(iKarisi,
KOMITaKTHICTh, 3p03yMUIICTh, MPOCTOTA MO (IKAIIi]l, TECTONPUAATHICTD.

OpHak, 11t TOro, mo0 i3 MHOXHHH allbTePHATUBHUX TOBTOPHO BHUKOPHCTOBYBAHUX
KOMITIOHEHTIB 00paTH Kpaliuil A HPOEeKTY, HEOOXIAHO KIJIbKICHO BHUPAa3UTH 3HAYECHHS
aTpuOyTIB 3a KOKHOIO 13 XapakTepucTuk moneni 3C, a Mmcis IIbOTO MPOBECTH OIIHIOBAHHS
pe3ysbTaTiB BUMIPIOBAHHS.

Takum ymHOM, 0O0TpyHTYBaHHS Moneni 3C Ha OCHOBI BH3HAYECHHX aTpuOyTIB Ta
METPHUK, B KOMIUIEKCI 3 TEXHOJIOTI€I0 OLIHIOBAaHHS pE3yJbTaTiB BHUMIPIOBAaHHS JO3BOJHTH
3a0€3MeYUTH THYYKICTh Ta €()EKTUBHICTh BUKOPUCTAHHS MAXOAY MTOBTOPHOT'O BUKOPUCTAHHS.
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PO3POBKA BEB-JOJATKY IS BIJOBPAKEHHSA TA AHAJII3Y
METEOJAHUX

B.B. Mlynko Ph.D., Assoc. Prof., O.R. Komendat
WEB APPLICATION DEVELOPMENT FOR VIZUALIZATION AND ANALYSIS
OF METEOROLOGICAL DATA

Meteoponoris — Hayka MNpakTU4YHa 1 HeoOXigHa Hans >KUTTS CychniibcTBa. Ha
CHOTOJHIIIHIN JI€Hb METEOPOJIOTIYHI MPOTHO3M € BAXIJIMBOK YACTHHOI I1H(POpPMALIHHUX
noBiiomiieHb y 3MI, ockibKU came BOHU CIIPOMOXKHI MepeAdadynTu peajbHi Ta MOTEHIHHI
KIIIMaTUYHI 3MIHH.

CyuacHuii eran pO3BUTKY METEOpOJIOTii MOB'SI3aHMA 3 AKTUBHUM BUKOPHCTAHHSIM
iH(pOpMAIIIfHUX TEXHOJIOTIH, IO CTPIMKO PO3BUBAIOTHCS 1 3HAYHO MOJIETUIYIOTh MPOBEICHHS
aHaJli3y METEOJaHUX.

CroromHi icHye Oe3nmiu iHQOpPMAaLIdHMX CHUCTEM, AOAATKIB Ta BEO-pecypciB, sKi
JIONIOMAraroTh SK METeopojoraM, Tak 1 3BUYaliHUM KOPUCTyBauaM OTPUMYBATH aKTyaJbHY
iH(pOpMaIiI0 TIPO METEOpOJIOTIYHY CHTYyalilo y Oyap-sKiid TOUIlll TutaHeTH. TakoX iCHYe
BEJIMKA KUIBKICTh IHCTPYMEHTIB 11 CTBOPEHHS HOBUX, MOTY)KHIIIUX JI0AATKIB, IO JO3BOJISAThH
aHaII3yBaTH INI00abH1 YMCEIbH1 MOJIEN1 MPOTHO3YBAaHHS IOT'OIU Ta Bi3yasi3yBaTH JaHi 3 LIUX
MoJieNielt y TOCTYITHOMY JJIsi KOPUCTYyBayua BUTIISIL.

BpaxoByroun akTHBHE BUKOPUCTaHHS 1HQOpPMAIIITHMX TEXHOJIOTIH Ui OTpUMAaHHS
METEOpPOJIOTIYHUX JaHMUX JOLUIBHUM € CTBOPEHHs BeO-10olaTKy Ha 0a3i cydacHOro
bpeitmBOpKy. ['0OBHOIO METOIO Takoi pO3pOoOKM € Bi3yalizallis METEOJaHMX Yy BUTIISII
rpadikiB, aBTOMaTHMYHUA 30ip 3HAUY€Hb METEOPOJIOTIUHMX BEJIWYMH BiA TIJI00ANIBHUX
YHCENILHUX MOJIeNel MporHo3yBanHs morou [2]. Takuii 70AaTOK JO3BOJUTH KOPUCTyBaYaM
Mepexi [HTepHeT oTpuMyBaTH akTyaabHY 1H(POPMALIiIO PO METEOIaH1 Y 3pYYHOMY BUIJISIL.

3 GaratboXx ICHYIOUMX 1HCTPYMEHTIB JUIsl pO3pOOKH BeO-101aTKIB 00paHO (pperiMBOpK
Meteor]S, sikuit € 6e3KOITOBHUM (HPEHMBOPKOM 13 BIAKPUTUM BUXIJTHUM KOJIOM, HAaITUCAHUH
3 BUKOpucTaHHsaM Node.js.

Meteor — e margopma Ui CTBOPEHHSI Tak 3BaHUX real-time web apps — cywacHux
BeO-707aTKiB, e Opay3ep 1 cepBep CHUIKYIOThCS OIMH 3 OJHUM B pealbHOMY yaci 0e3
nepe3aBaHTa)KeHHs1 CTOpiHKU. Came I BIACTUBOCTI (PEeMBOPKY IO3BOJISIOTH CTBOPUTHU
JOJIATOK, 110 BiIOOpakaTuMe HalaKTyalbHIITY MeTeoiH(opmMaIriro.

Meteor 03BOJIIE  BHKOPHCTAaTH  INBUJAKE TPOTOTHITYBaHHS 1  3abe3meuye
KpocruiatpopmMuuii  koA. BiH iHTerpyerbcs pasom i3 MongoDB 1 BuUKOpHCTOBYe
PO3MOAUICHU TTPOTOKON JMaHuX. B kimieHTChKiN "acTuHi Meteor moOynoBanmii Ha JQuery i
MOK€  BHKOPHUCTOBYBATHCH 13  OyIb-KOIO  JOJATKOBOKO  OiOMIOTEKOH  BIIKETIB
JavaScript Ul [3].

OcHoBHumH miepeBaraMu  Meteor]S, ki crnpusiau #oro BuOopy s peamizarii
JIOJIaTKy, 1[0 aHaJII3yBaTUME METEO/IaHi €:

® MOJYJbHICTD;
® PEaKTUBHICTD;
® IIIBU/KICTh CTBOPEHHS MPOTOTHUITY.

[Tpunnun poboTu BeO-A01aTKY /TSl Bi3yasizallii MeTeOJaHuX IMOJIsATaeE Y BUKOPUCTaHHI
YacOBHX Ps/IiIB METEOBEIUYMH JUI CTBOPEHHsS MOJeNi MporHo3y moroau. s anamizy Ta
NPOTHO3YBaHHA BHMKOPHCTOBYIOThCA JaHi, oTpuMani 3 cepsepy OpenWeatherMap. Ix
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MOYaTKOBUN aHaJi3 IMOKa3aB, [0 HAHOUIBII BaXJIMBUMHU IapaMeTpaMHd METEOPOJIOTIYHHX
JIAaHUX € TeMIlepaTypa 1 THCK MOBITpPs, IIBUIKICTh 1 HANpsM BiTpy. Tomy came I1i mapameTpu
Oynu BuOpaHi ans Bizyamizamii y gopmi rpadikis. i dynkuii gogatky 3abesmneuye miarid
OpenWeather, sixkuii € omHuM 3 0araThbOX ILIAriHIB, MO0 IIATPUMYIOTHCS (HPEHMBOPKOM
Meteor.

['onoBHE mpu3HaueHHs BeO-10/IaTKy — HAaJaTH KOPHCTYBA4YeBi IOCTYN 0 aKTyajlbHOI
METeOopoJIoTiyHOi iH(opMaIlii, MOKIUBOCTI s 11 00poOKuM 1 Bizyamizamii. [[nst BupimeHHS
[IMX 3aBJaHb PO3POOJICHO 1HTEPAaKTUBHUU TpadiuHmii iHTepderc, B OCHOBI SKOTO JICKHUTH
React — Bigkpura JavaScript 6i0mioTeka ansi CTBOpeHHs iHTep(delciB KopucTyBaya, sKa
MOKJIMKaHA BUPIIIYBATH MPOOJIEMH YaCTKOBOTO OHOBJICHHSI BMICTY BE€O-CTOPIHKH.

Cepen ocHOBHUX (YHKIIH BeO-TOMATKy, SKI BIIPI3HAIOTH HOTO BiJl aHAIOTIYHHUX
METEOpeCypciB — (QYHKIliS aHATITHKH, 3a JIOMOMOTOK SKOT MOXXHA IOJWBUTHCS CEpPEIHE,
MiHIMaJIbHE 1 MAKCHUMaJIbHE 3HAYCHHS METEOapaMeTpiB, MOJAHHS TaHUX y BUIIIAI Tpadikis,
30ip Ta aHaJi3 METEOJaHuX JJIsl BCTAHOBJICHHS CTATUCTUYHUX 3aKOHOMipHOCTEH [ 1]. DyHKIIisA
300py 1 BUBEJICHHS J103BOJISIE Ji3HABATHUCS MPOTHO3 TEMIIEPATyPH, XMAapHOCTI, OMaJliB, TUCKY,
BOJIOTOCTI, IIBUJKOCTI 1 HAIPSIMY BITPY, HMOBIPHOCTI TpO3U 1 TymMaHy. Takox 0COOJIMBICTIO
J0JaTKy Ha OCHOBI Meteor € MOXKIMBICTh 3apeeCTpPOBAHUM Yy JIOJATKYy KOPUCTyBadam
HAJIAIITYBaTH OTPUMAaHHsS CIOBIIICHh 3 aKTyaJlbHOK METEOIHPOPMAIi€0 Ha CBOIO
€JIEKTPOHHY TOMITY a00 CTOPIHKY y COLMEPEXi.

BeG-nmomartok st aHamizy Ta Bi3yanizamii MeTeofaHuX MoOyIOBaHO Ha OCHOBI ix
CTATHCTUYHOTO aHaNi3y 3 BUKOPHCTAHHSM CydacHoro ¢peiimBopky Meteor]S. Po3polOka
TaKOro JI0AATKY JI03BOJIMJIa HA OCHOBI OIJISIY iICHYIOUMX METOJIB OOPOOKH METEOPOIOriYHOT
iH(popmarii chopMyBaTu Hablp KIIMATUYHUX XapaKTEPUCTHK, SIKI MOTPIOHO BIIOOpaXkaTH y
BUTTIAAL TpadikiB, a TAKOXK po3poOUTH (DYHKIIOHAN TONATKY /s 3/{IHCHEHHS OPIBHSUIBHOTO
aHaJi3y METEOJaHUX Y MEBHUX YaCOBUX BiApi3Kax.

Jliteparypa

1. 3rypoBckuit M.3. CucTeMHBIN AHAJIU3. [TpoGnemsrl, METOI0JIOT U,
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3. MeteorJS [Electronic resource] : JAVASCRIPT APPS. — Mode of access : URL :
https://www.meteor.com. — Title from the screen.
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CYJAEBHOXIMIYECKIV IHCTPYMEHT JIJISI ANDROID MICIIE 3BOPY TA
AHAJII3Y JAHUX

Kingsley Ajakpa
A FORENSIC TOOL FOR ANDROID LOCATION DATA COLLECTION AND
ANALYSIS

In the United States, 136.7 million people owned a smartphone (approximately fifty-
eight percent of the mobile market).[1] The major platforms currently in the smartphone
market are Google’s Android with fifty-two percent of the market, Apple’s 10S with thirty-
nine percent, BlackBerry’s BlackBerry OS with roughly five percent, and Microsoft’s
Windows Mobile OS with three percent. This translates to 71.1 million Android mobile
devices, 53.3 million iOS devices, 7.1 million BlackBerry devices, and 4.1 million Windows
Mobile devices. As smartphones rise in popularity, it becomes more important to be able to
accurately analyze these devices for forensic evidence. Using location-based services has
become increasingly popular in mobile applications.

Social media applications like Facebook, Twitter, and FourSquare use location data to
let users tell their friends where they are and what they are doing. Fandango, Yelp, and
Google Local are being used to find nearby attractions like restaurants, movie theaters, hair
salons, and more. MapQuest, Google Navigation, and Google Maps help users navigate to a
destination of their choice. All of these applications use the GPS device in Android
smartphones and have a possibility of storing location data on the mobile device for future
analysis by a forensics scientist. New applications for the Android platform are being released
every day. Google has a minimal screening process before they put applications on the
Google Play market meaning anyone can create and release an application on the Google Play
marketplace.

According to AppBrain and Google, the Google Play market now has over 700,000
applications. Due to this large number of applications, it would take an extremely long
amount of time to manually search all of these applications for location data. Not only are
there a large number of applications currently on the market, the number of applications are
growing every day. There can be anywhere from 15,000 to 37,500 new applications on the
Android Market every month.[2] The mobile forensic community needs a toolset to keep
track of where location data is being stored and to analyze new applications when they are
released for new files containing location data — these are the problems this thesis hopes to
address

Refrences

1. ComScore Reports March 2013 U.S. Smartphone Subscriber Market Share.”
ComScore, Inc. ComScore, Inc, n.d. Web. 06 May 2013.

2. <http://lwww.comscore.com/Insights/Press_Releases/2013/5/comScore_Reports_Ma
rch_2013_U.S. Smartphone_Subscriber_Market_Share>.

120



Mamepianu N1 Mixxcnapooroi Haykoso-mexuiyHol KoHgdepeHuii Monooux Y4eHux ma cnmyoeHmis.
Axmyanoi 3a0a4i cyyacuux mexrono2ii — Teprnonine 16-17 aucmonaoa 2017.

YK 004.9:378
b. b. MiIMHKO KaH[. TeXH. HAYK, Aol., /l.b. Ammikos, A.FO. ®ecuna
TepHOMINbCHKHIA HAIIIOHATILHUM TeXHIYHUNA yHiBepcuTeT iMeHi IBana Ilymros, Ykpaina

PO3POBKA HABYAJIbHOI CHCTEMM JIJI1 BABUEHHS JTOPOKHIX 3HAKIB

B.B. Mlynko Ph.D., Assoc. Prof., D.B. Yamschikov, A.Y. Fesyna
LEARNING SYSTEM DEVELOPMENT FOR THE STUDY OF ROAD SIGNS

JIroachki moTpeOu B MIBUIKOMY OTPUMaHHI HOBOI iH(opMallii BUBOAATH iH(OpMaIliiH1
TEXHOJIOTIi Ha MpsAMY JIiHII0 [0 CTBOPEHHIO BCE HOBHX JEBalCiB i rajpkeTiB. He3pyuHicTb
eKcIUTyaTalii KOMI'toTepiB 1 HOyTOyKiB 3yMOBUJIA MOSBY MiHI KOMI'IOTEpiB, cMapTQOHIB 1
KOMYHIKaTopiB. /[y TakuxX MprCTpOiB OCHOBHI MO3uIIii 3aiiMaroTh miardpopmu Android i 10S.
Ane i miatrGopMu MOXYTh IMpAIfOBAaTH MOBHOLIIHHO TUTbKHU 32 OJHI€T YMOBH — SIKIO Oyne
3MIHCHIOBATHCSA JJIsl HUX po3po0Ka MOOUTBHUX TOJATKIB.

[IpoananizyBaBIy HasBHI HaBYaJIbHI CUCTEMH JJIsl BUBUCHHS JOPOXKHIX 3HaKiB, Oyio
BUSBIICHO O€3J1i4 HEJOJIKIB, a came: 3acTapimicTh iHQoOpMarlii, aBTOHOMHA poOOTa,
HETOYHICTh BXIIHUX JAaHUX, HelikaBuil mnpouec HaBuaHHi. Came Le CBIAYUTH IPO
aKTyaJbHICTh JaHOI pOOOTH.

Otxe, Mmeror0 poOoTu Oyjno po3poOMTH BIIACHY HaBYaJbHY CHUCTEMY BHBUYEHHS
JIOPO’KHIX 3HAKIB, sIKa OW yCyBaJia BUIIICHABEICHI HEJIOIKH.

IIpu po3poOui Ta BHIPOBAKEHHI BJIACHOI HABYAJIbHOI CUCTEMHU JJIsI BUBYEHHS
JIOPO’KHIX 3HAKIB OyJI0 BpaXOBAaHO Ta YCIIIIHO BUPIIIEHO HACTYITHI 3aB/IaHHS.

HeoOxigHo Oyno po3poOUTH cuUCTeMy, sKa IOBHHHAa OyTH 3pO3yMIJIOI0 s
CIPUHHATTSA Ta MIKaBOIO B Tporeci HaBuaHHSA. KoxHMI eTam mpolecy HaBYaHHS ITOBHUHEH
CYIIPOBOJDKYBATHCS Bi3yalli3alli€l0 MpoOrpecy Ta pe3yiabTaToM. PedTuHr Ta pesynbrar
KOKHOT'O aBTOPH30BAHOI'O0 KOPUCTyBaua MOBUHEH CHHXPOHI3YBAaTHCS 13 PEUTHHIOM I1HIIHUX
KOPUCTYBaYiB.

HaBuanbHy cucremy /uisi BUBYEHHSI JIOPOXKHIX 3HaKiB Oylo po3poOjieHo mij
HalmonynsapHily onepariifHy cucteMmy cydacHocTi — Android, 110 J1ae BeTMKI MEPCIEKTUBU
pyu po3poOIll Ta BUKOPUCTAHHI, ajie TAKOXK 1 Hakjajaae neBH1 oOMexeHHs. OJHe 13 mepiux
OoOMEXeHb: i1 pOOOTH CHCTEMH HEOOXiAHHMM € cMapToH Ha 06a3l omepauiiiHoi cucTemu
Android. PekoMeH10BaHOIO YMOBOIO € TaKOXK MiJAKIIOUYECHHs cMapTdoHa 0 Mepexi [HTepHeT
JUTSL CHHXPOHI3allii JTaHUX.

HaBuanpHa cuctemMa — € KIIEHT-CEPBEPHUM MOOUIBHUM JOAATKOM 13 3pO3yMUINM
IU3aiiHOM Ta (YHKIIOHAJIOM, IO HE BHUKJIWKAE HE3PYYHOCTI y TPOCTOTO KOpHCTyBada
cmapTdona. HaBuanbHHMII MaTepian 1HCTANIOETBCS Ha MPUCTPil KOpHUCTyBaya B TMpoleci
1HCTaNIALI] HaBYAJIbHOI CHCTEMHM BUBYEHHS JOPOXKHIX 3HaKiB. Cucrema BHKOHaHAa y dopmi
I'pH, 110 TAKOK MOJIETIIYE Ta POOUTH MPOIeC HaBYaHHS LIKaBUM Ta JIETKUM.

PefiTHT Ta pe3ynabTaT KOXKHOTO aBTOPWU30BAHOTO KOPHUCTYBaua CHHXPOHI3YETHCS 3
PEUTHHIOM IHIINX KOPUCTYBAUiB.

CunxpoHi3allisi 3IMCHIOETBCA 3a JOMOMOTO 00MiHy maHumMu y dopmati JSON.
PeiiTunr 36epiraetbes Ha cepsepi B 0a3i qanux MySQL.

Po3pobiiena HaBuanbHa cuctemMa OyJe KOPHCHOK SIK IS JIFOJEH, SIKI BHBYAIOTH
JOPO’KHI 3HAKM B TMpOILECI HABYaHHS B aBTOIIKOMNI, TaK 1 JUIsl JIOJEH pI3HUX BIKOBUX
KaTeropii, SKi XO4YyTh pO3IIMPUTH CBOi 3HAHHA B JaHId MpeAMETHIH o0yacTi, He
NPUKIIAIaI0YU OCOOJIMBUX 3YCHIIb.
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3ACTOCYBAHHS HITYUYHUX HEMPOHHUX MEPEX JIJISI BEPU®IKAIIIL
JUHAMIYHOTI'O IIIAIMUCY

V. V. Molitskyi
USING ARTIFICIAL NEURAL NETWORKS FOR ONLINE SIGNATURE
VERIFICATION

biomerpuuHi TexHOJOrii BCe 4YacTillleé BHUKOPUCTOBYIOThCS JJsi 3a0e3MeueHHs
iH(popMariifHOT Oe3MeKH 1 KOHTPOJIIO JOCTYITy JI0 3aXHIICHUX pecypciB. BoHHM 103BOINISIOTH
OJITHO3HAYHO 1€HTU(IKYBaTH KOPUCTYBaya Ta HOro MOBHOBA)KEHHsI LIOJJ0 IEBHOI'O PECYypCy.
Ha Binminy Bix TpaaumiiHux MetoniB ayreHTH(ikamii (mapoii, KapTKd, KUl JOCTYITY)
OloMeTpHuHI JIaH1 JyXe Ba)XXKO MiAPOOUTH 1 BOHU HE MOXKYTh OyTH 3aryOseHi, BUKpaaeHi abo
nepeaaHi iHmii ocoOi.

OpHuM 3 HAMMOMIMPEHINNX METOAIB 010METPUYHOI ayTeHTH(IKalli € PyKOMUCHHIA
migmuc. IcHye nBa metomu ayreHTH(iIKamii ocoOM Ha OCHOBI MIANKCY: JWHAMIYHHNA 1
cratuyHui. [lpm cTaTudHi TepeBipIll MPOBOAMTHCSA aHAJ3 JBOBUMIPHOTO 300pa’keHHS
HiANUCy, a IPU TUHAMIYHOMY aHATI3yeThCsl HAOIp TOYOK, SIKi OTPUMYIOTHCS 32 JJOITOMOTOIO
CHEIiaIbHOTO TpHUCTporo (TpadiuHoro miaHmeTry). AyTreHTuikamis 3a AWHAMIYHUM
HIJIUCOM € €EeKTUBHIIIOW Bl CTATUYHOIO aHai3y, 32 paXyHOK OLIbIIOI KUIBKOCTI JaHHUX,
SKI MU OTPUMYEMO B MpOIIECi BBEJACHHS MIANUCY (CydacHi rpadivHi IUIAHIIETH J03BOJIAIOTH
OTpUMATH CUJTy HATUCKY PYYKH Ha OBEPXHIO 1 KyTH ii Haxuiy)[1].

AnapaT MTy4YHUX HEMPOHHUX MEPEX € MOJCIUII0 HEHPOHHOI CTPYKTYPH JHOACHKOTIO
MO3KY, SIKHI, HaBYa€TbCsd Ha OCHOB1 JocBiny. CucremMu moOynoBaHI Ha OCHOBI IITYYHUX
HEHpPOHHUX MepeX LIMPOKO BHUKOPUCTOBYIOThCA Yy cdepi posmizHaBaHHA o0OpasiB, Uis
noOy/ioBU Mojenel pi3HUX HETIHIMHMX 1 Ba)XXKKO ONHMCYBAaHUX Yy paMKax KJIaCUYHOTO
MaTeMaTHYHO amapaTy CHUCTEM, M NMPOrHO3yBaHHS PO3BUTKY LIMX cucTeM y ydaci. Came ToMmy
HITY4YHI HEMpPOHHI Mepexl AOLUIIbHO BHKOPUCTOBYBATH JUIsl BepuUikalii JUHAMIYHOTO
HiANUCY, TpU MO0YA0BI crucTeM 010METPUYHOI aBTEeHTHU(DIKaLlii.

BaxmmBuM acnekToM BHKOPHCTaHHS INTYYHHX HEHPOHHHX Mepex € BubOip ix
apxiTekTypu. s aHaNi3y AMHAMIYHOTO MINHUCY MOKHA BUKOPHCTATH SIK HEHPOHHI Mepexi
IPSMOTO MOIUPEHHS (6araToapoBuil MepHEenTPOH) TaK 1 peKypeHTHI HEHPOHHI MEpexi.

PoGora cucremu aBTeHTH(]IKAIl CKIAJAAa€TbCs 3 JABOX €TamiB: peecTpaiii
KopucTyBaua 1 camoi ayreHtu¢ikamii. Ha erami peectpamii 31iHCHIOETBCS HaBYaHHSA
HEHPOHHOI Mepeki 3a JOMOMOIOI0 MOJAHHS Ha BXiJ KOPEKTHHMX MIJAMUCIB KOpUCTyBauda 1
3reHepoBaHuX, sAKi € xuOHuMu. Ha erami ayreHTudikamii Ha BXiJ ITY4HOI HEWPOHHOI
MEpeXl HAAXOAWTh IUHAMIYHHHN MIANKC, SKAW aHATI3YIOThCS TIONEPEAHBO HABYCHOIO
Mepexero 1 (GopMyeTbcss BUCHOBOK 4YM I KopHcTyBau € 3apeectpoBanuM. llle onHiero
MepeBaror0 BUKOPUCTAHHS HEUPOHHOI MEpEeXl € Te, 10 B Ipolieci poOOTH CUCTEMH, T Jac
IPOXO/KEHHS HACTYIHUX ayTeHTH(IKaIiil MO/Ieb JOHABYAETHCS, [0 POOUTH CHUCTEMY O1JIbII
HaIIAHOIO.

Jlirepatypa
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TEXHOJIOI'TI CTBOPEHHSI TA CYITPOBOKEHHS BEB-CAWTIB

V.M. Moroz
WEB SITE CREATION AND MAINTENANCE TECHNOLOGIES

OmHuM 3 KITIOYOBMX MOMEHTIB B PO3BHTKY BCECBITHBOI NaBYTHMHHU Bifirpae BeO -
po3poOKka - mpolec CTBOpPEHHs BeO-caiiTa abo BeO-monmaTky. TepMmiH BKIIIOYa€e pPO3pPOOKY
JOJIATKIB €JeKTPOHHOI KoMepilii, BeO-113aiiH, mporpaMyBaHHs 1Jig BeO Ha CTOPOHI KIIi€HTA 1
cepBepy, a TakoK KoH(pirypyBaHHs BeO-cepBepy. OCHOBHUMU €TariaMu BeO-pO3POOKH €:

e IIPOEKTYBaHHs CaliTy a0 BeO-10/1aTKYy;

e CTBOPEHHS MaKeTiB CTOPIHOK;

e HAIIOBHEHHS;

e 00CITYTOBYBaHHS MPALIOIOYOT0 CAUTy a00 OTo MPOrpaMHOi OCHOBH;

e TIOIJIbLIIE IPOCYBAHHS CalTy B MEpeXki Ta MIAHATTA HOro pedTHHTY .

Po3risinemMo Ta MopiBHAEMO iICHYIOYI TEXHOJIOTIT JJIsl CTBOPEHHSI CaMTIB.

e HTML (anrn. HyperText Markup Language — MoBa pPO3MITKH TiMePTEKCTOBUX
JIOKyMEHTIB) CTaHJIapTHAa MOBa PO3MITKH BeO-cTOpiHOK B IHTEepHeTi. Bijbmiicts BeO- cTOPiHOK
cTBOpIOIOTHCA 3a jornomororo Mo HTML (a6o XHTML). Hokyment HTML 006pobmtoeTbes
Opay3epoM Ta BiITBOPIOETHCS HA €KPaHi y 3BHYHOMY ISl JIFOAMHH BUTIISII.

« Microsoft FrontPage — penakrop HTML, npu3HaueHuii U1t CTBOPEHHS BEO- CTOPIHOK 1
caiftiB 0e3 HeoOXiTHOCTI 3HaHHA KopucTyBaueM MoBu HTML. Oxpim 1mporo, mporpamy
BUKOPHMCTOBYIOTh JJIsl pO3TalllyBaHHs CaiiTiB Ha BeO-cepBepl Ta IXHbOI HACTYIHOI eKCIUTyaTallii.
KopucrtyBau mMae 3MOry CTBOPUTH OKpPEMY CTOPIHKY 4M CalT JBOMa croco0amu: 3 HyJs, abo
CKOPHCTABIIMCH 11a0JIOHOM 3 KoJIeKLil mporpamu FrontPage.

e HomeSite — penakrop HTML sikuit Hanexxuts Adobe Systems (10 1IbOro BiH HaJIS)KaB
Macromedia). HomeSite nie He WYSIWYG HTML penakrop sixk FrontPage un Dreamweaver,
a sxuii npawroe 3 konoM HTML. HomeSite npu3nauenuil ans penaryBanHs, ado sl «py4HOTro
koxyBanHs» Ha HTML, Ta Ha iHmmx MoBax BeO- caiitiB. Bin moctrymamii mmst Windows
1aTGopm.

Mo>KIHBOCTI:

- iHTepdeiic, 1110 HATAMTOBYETHCS Ta BKJIIOYAE MTAHENb 1HCTPYMEHTIB;

- KepyBaHHs npoekTamu Ta BOynoBanuii FTP nns xepyBaHHsA Ta 3aBaHTa)KeHHsI BeO-
caury;

- BOymoBaHwmii Opaysep.

Hwuwxue B andapitHoMy mnopsaky mnpenctasieHi npukiaan CMS. HasBHiCTb B LbOMY
CIHCKY HE YKa3y€e Ha MOMYJISIPHICTh CUCTEMHU:

e Drupal;

« Etomite CMS;

e eZ publish;

« Irokez;

« Joomla;

o Mambo;

« mojoPortal;

 WordPress

PosrnsiHeMoO Ta MOpIBHSAEMO TPU HANHOUIBII MOIMYJSPHI OMEHCOPC - CUCTEMHU. Bonu
PO3pOOIAIOTHCS, MIATPUMYIOTHCS 1 MOJEPHIZYIOThCS OaraTOTUCSYHUMH CHUTbHOTaMH. Yepes
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e Oyib SIKa 13 IUX CHCTEM MPAKTHYHO HE oOOMekeHa (PYHKIIOHATIBHO 32 JJOMOMOTOI0 BEJIMKOT
KUIBKOCTI TUIATiHIB, K1 TUITYTh YYACHUKU PaHIIIE 3raJlaHuX CIIJILHOT.

VYHiBepcanbHOro pimeHHs y BuOOpi 3BicHO Hemae. Bubip 3aiexuTh Bin Mminei,
TEXHIYHUX MOXKJIMBOCTEH po3poOHMKa, OODKETY MpOoeKTy Ta (yHKmioHamy. Jlus OioriB Ta

MPOCTUX CaWTIB

Halyacrie

BUKOPHUCTAHHS JJIsl TIEPECIYHOTO KOPUCTYBAYA.
Ckmagni mo (yHKOiOHamy Ta 13 NiABHIIEHMMH MOTpebaMH Ta BHMOTaMHU [0
KacToMi3allii, opraHizaiii KOHTEHTY HalKpaile BChoro BUKOpUCTOBYyBaTH Drupal.
Hwxue y Tabnumi 1 HaBeneHH1 AaHi T TOPIBHSHHS OMEHCOPC CHCTEMHU.

BUKOPUCTOBYIOTbH

WordPress

Tabmuns 1 — [TopiBHSHHS TEXHOJIOTIH OIIEHCOPC - CHCTEMU

qepes

IIPOCTOTY ~ MOro

XapaKTepUCTHKU Joomla Drupal WordPress
HasiBHICTE MOTYIIS + + +
IHTEpHET - Mara3uHy
Cucrema 6e3meKH + + -
brnokyBaHHs criamy - + +
Po6ora 3 300paxeHHsIM ++ - +
IIpocToTa BUKOPHUCTAHHS + - +
BiamMinHa iHa€ekcaLis B - - +
MOITYKOBHX CHCTEMaxX
Jlinensis GNU GPL GNU GPL GNU GPL
IaTepdeiic Web Web Web
KOPUCTYBaHHS
baza nanux MySQL, Postgres SQL MySQL MySQL
OnepariiiiHa cucrema Windows, UNIX Windows, UNIX Windows, UNIX
Beb - ceprep Apache Apache, IIS Apache, IIS
MoBa nporpaMyBaHHS PHP, JavaScript, CSS PHP, JavaScript, PHP, JavaScript,
CSS CSS
BisyansHuii penakrop - + +
[MTiagrpumka RSS + + +
banepu - + +
Be0 - cratuctuka + + +
bnoru - + +
dororanepes - + -
Jlitreparypa
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pecypcis / T.M. Bactok // Bicuuk Har. yH-Ty “JIbpBiBChKa motiTexHika” “KoMIl’ rOTepHI HayKu
Ta iHpopMariiHi Texnomorii”. —2012.— Ne 784. — C.43-48.

2. Odiuiiinmii caiit WordPress. - Pexxum noctymy : https://ru.wordpress.org/.
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YK 332.1
T.I. Mopo3
TepHOMINBCHKHIA HAITIOHATILHUM TeXHIYHUNA yHiBepcuTeT iMeHi IBana [lymros, Ykpaina

orjsa MPOTrPAMHOI'O 3ABE3IIEYEHHA U1 OIIVIATH KOMYHAJIBHUX
MOCJIYT B YKPAIHI

T.1. Moroz
OVERVIEW OF SOFTWARE FOR PAYMENT OF UTILITIES IN UKRAINE

Omiata KOMyHAJIBHAX TIOCIYT — JIiJI0 00OB’SI3KOBE, ajie HE 3aBXKIU NMPHUEMHE, OCKUIbKU
Ha IIe 3aTpayvaeThes OaraTto yacy. OmIaTuTH KOMYHaJIbHI MOCIYTH BYACHO MOXeE OyTH TTPOOIIEMOI0
JUISL TUX, XTO JKUBE aKTHUBHO 1 JUIs TUX B KOT'O PO3MHCAHHUIA BECh JICHb, XTO OOMEXEHUH poOOUnM
rpadikoM Ta yacto OyBae y BiapspkeHHsX. st Toro, mo0 3aidCHUTH OIulaTy KOMYHAJIbHUX
MOCITYT CTAaHIAPTHUMH CITIOCOOAMH — B MOIITOBOMY BiJyIiJIeHHI a00 B 0aHKY HEOOXiTHO 3aTpaTHTH
JeKiapka roauH yacy. Cy4acHHMU MiJXiJ OIUIaTH — OIlaTa 3 BUKOPUCTAHHSAM 3aco0iB iHTEpHET,
SIKUI BCE 1€ € HE3BUYHKUM JJIs1 0araThoX JIFOJCH.
B Vkpaini icHye 4 Ha#BiIOMINI I1HTEpHET-PECYpCH, HA SKUX MOJXKHA OIUIATHUTH
KOMYHaJIbHI Ta IHIII MTOCITyTH.
e portmone.com.ua
3a BUKOPHUCTAHHS CEpBiCy KIIEHTAM HApaxOBYEThCS MIOMICSYHA aOOHEHTChKA IIaTa B
po3mipi 9,90 rpH. AGOHEHTChKA IUIaTa OIUIAYYETHhCS KIIEHTOM, SIKUM TPOMIIOB PEECTpAIliio,
O3HaOMMBCS 3 TapU(PHUM IUIAHOM, NMPUHHIB HOro yMOBH 1 BUKOHaB xo4a O OJHY IUIATIXKHY
omepauito. [ moyaTky KOpUCTYBaHHS CUCTEMOIO MOTPIOHO MPOMTH peecTpalito Ta NpUB’sI3aTH
110 0OJIIKOBOTO 3aIUCY KPEIUTHY, a00 1e0eTHY KapTKy.
e ipay.ua
Leit cepBic m03BOJISIE OIUNIATHTH KOMYHaJIbHI TOCIyru Oe3 peecrpaumii. Jlns oruatu
noTpiOHO BHOpPATH TOCIYTy JUIs OIUIATH, BBECTH JaHHI KapTKU Ta OmIatutd. s OinbmiocTi
MOCIIYT 3HIMAETbCS KOMICiE B PO3MIpi JEKUIBKOX BIZCOTKIB BiJl paxyHKy. 3apeecTpoBaHi
KOPHUCTYBaui NOIy4atoTh 3HIKKY B 10% Ha KoMmiciro.
e easypay.ua
Easypay — enexTpoHHa cuCTeMa NPUIOMY IUIaTeXiB. 3apeecTpOBaHI KOPUCTYBaui
MOXXYTh CTBOPIOBATH IAOJOHM 1 PETYJSApHI IUIATEXi, Ta MeperisaaTu iX icropiro. B cucremi
TaKOX € MOOUIBbHI JOJAaTKH, sKi IMPaIfolOTh Ha BCIX MOMYJISIPHUX MOOUIbHUX Iutatgopmax —
Android, i0S, Windows Phone. 3a omnary mociayr GepeTbecsi KOMICIsl, B 3aJ€KHOCTI Bifl TUIY 1
CYMH ILIaTeXYy.
e privat24.ua
Cepen Bcix cepsiciB IlpuBat24 KOpPUCTYETbCS HAWOUIBIIOW MOMYJSIPHICTIO, 3a
JOTIOMOT OO IIbOTO CEPBICY MOJKHA OIUIATUTH KOMYHAJIBbHI MOCTYTH 3 OyIb-SIKOTO MicTa YKpaiHH,
KpIM TOTO BC1 IJIATEX1 MOXKHA 3pOOUTH PETYIIPHUMHU 1 BOHU OYAYTh OIJIa4yBaTUCh aBTOMAaTUYHO
0e3 mpucyTHOCTI KopuctyBada. [IpuBaT baHk He 3HIMae KOMICIIO 3a OIUIATy PaxyHKIB, aje IS
TOTO, 1100 CKOPUCTATHCh TOCIyTaMH OIUIATH, TOTPIOHO MaTH aKTHBHY OaHKIBCHKY KapTKYy.
JlirepaTypa
1. Omnara komMMyHanbHbIX ycnyr [Enextponnuii pecype]. — 1705. — Pexum pmoctymy 10 pecypey:
https://www.ipay.ua/blog/articles/oplatit-kommunalnye-bank-pochta-ili-internet.

2. Kak oruaTuTh KBapTIUIaTy 4epe3 uHTepHeT [Enekrponnuii pecype]. — 1611. — Pexxum jpoctymy 110
pecypcey: http://trushenk.com/kak-zaplatit-kvartplatu-cherez-internet.html.
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L. Myapuk, .M. be3yx
TepHOMINBCHKHIA HAITIOHATILHUIN TeXHIYHHUIA yHiIBepcuTeT iMeHi IBana Ilymros, Ykpaina

ABTOMATU3AIIA JIATHOCTYBAHHS 3AXBOPIOBAHHA ECEHHIA.JII)HI/Iﬁ
TPEMOP HA MOBLJIBHUX IIPUCTPOSIX 3 BUKOPUCTAHHSM APXITEKTYPHU
«KJIIEHT-CEPBEP»

.M. Mudryk, D.M. Bezukh
AUTOMATION DIAGNOSTIC OF THE ESSENTIAL TREMOR DISEASE ON
MOBILE DEVICES USING THE "CLIENT-SERVER" ARCHITECTURE

CyuacHe CyCHIbCTBO BCE OUIBIIE 3BEPTAETHCS IO KOMIT IOTEPU30BAHUX METOIHMK
TIarHOCTYBAaHHSA Ta JIIKYBaHHS Pi3HOMAaHITHUX XBOpPOO. A HOBITHI HayKOBI PO3pOOKH Ta
aBTOMATH3AIlisl TPOIECiB JO03BOJSIE POOUTH I TPOLECH HAA3BUYAWHO EPEKTHBHHUM,
MIBUJKMMHU Ta MAaKCUMaJIbHO KOPHUCHUMH. OJIIHIEIO 3 aKTyalbHUX MEIUYHUX NpoOJsieM, sKi
MOXXYTh OyTH BHpIIICHI 3a JOMOMOTOI0 i1H(MOPMAIIHHUX TEXHOJOTIH € aBToMaTH3allis
JIarHOCTUKU HEBPOJIOTIYHUX TPEMTiHb, 30KpEMa TPEMOPY.

ABTOMaTH30BaHA JIarHOCTHKA — 1€ MPOIEC BU3HAUCHHS (Pi3MYHOTO CTaHy MAIlieHTa i
HOro OIIHKH, BUPAXKEHOI Yy MNPUUHATIA MeAWYHIA TEepMIHOJNOrIi, IO TIPYHTYETbCA Ha
BCEOIYHOMY CHCTEMaTHYHOMY JOCIIJDKEHHI OpTaHi3My MAaIlieHTa 3a JOMOMOTOI0 TEXHIYHUX
3ac00iB, IO JOMOMAararTh IPOBECTH IPOIEC 3a KOPOTIIMA TepMiH 1/ab0 3 OiIBIION
TOouHICTIO. CHCTEMH TaKOro TUIY € 0a30BUMHU JIJIsl CTBOPEHHS Ha X OCHOBI CUCTEM MiITPUMKHU
OPUNRHATTS pillieHb.

OaHUM 3 METOMIB JIarHOCTUKU TPEMOPY € METOJ aHajizy ApXIMEIOBUX CIIpayeH,
KM ToNArae B TOPIBHSAHHI INAOJOHY €TAJOHHOI cHipaii 3 CHipajulio, SKy HaMalllOBaB
namieHt. Lleli MeTos € SKICHOIO OIIHKOK PI3HUX THUINIB 3aXBOPIOBaHb Ha Tpemop. Y Horo
OCHOBI JIEXHTb METOJl CIOCTEPE)KEHHS BIIXMJICHHS MaJlOHKa TMali€HTa (BUKOHAHOIO 3
JIOTIOMOTOI0 JIOMIHYIOYOi Ta HEJOMIHYIOYOi PYKH), JA1arHOCTYE MHMOBLIBHY AaKTHBHICTh
M’S131B Ta iX peakilifo Ha MOCTYNalIbHI PyXHU B PI3HUX IUIOMIMHAX KOOP/AMHAT.

[TamienTa mpocsTh po3noYaTH PUCYHOK B IIEHTPANbHIM TOUIl cripaii 1 Hamaratucs
SKOMOTra TOYHIIIE BIITBOPUTH CHipajdb MO ImabsoHy. [laHuii MeTOJ BHKOPHUCTOBYBABCS
IPOTATOM TPUBAJIOrO 4Yacy, K KIIHIYHUM 1HCTPYMEHT CIOCTEPEKEHHS MHMMOBLIBHUX Ta
IHIIMX HEe TUIMOBMX pyxiB. Cripani, HaMaJabOBaHI MaLliEHTAMU aHAJII3yBAJIUCS 3a JOMOMOIOIO
BI3yaJIbHOTO CIIOCTEPEXEeHHA 1 orysiny. ToOTO (PaKTHYHO TOUHICTH JIIarHO3y 3ajiekana BiJl
JIOCB1/Yy JIiKaps 1 HOro 3/1aTHOCTI Bi3yaJbHO PO3PI3HATH BIAMIHHOCTI MK JBOMa (pirypamu.

J171s TpoBeIeHHS 1IarHOCTUKH METO/IOM TIOPIBHSHHS CIipaneil HeoOX1HO:

- TPOBECTH TECTYBaHHS 3 TAIIEHTOM 32 JOIMOMOTOI TPUCTPOIO, SKHW 37aTeH
3aMMCyBaTH KOOPIUHATH BBOJY;

- 3aMKcaTy JaHi 13 yciMa ToukaMu BBOAY B (hail;

- IpoaHalizyBaTu (ailyl Ta OTPUMATH XapaKTEPUCTUKU TPEMOPY;

- BCTAHOBUTH KIHI[EBUI JiarHo3 mamienTta Ha ocHoBi Fahn-Tolossa-Marin mxkanu [3].

Metoa KoMIT'I0TepHOTO aHani3y onudpoBaHoi iHpopmalii € HabaraTo TOUHIIIUM Ta
e(eKTUBHHUM B OLIIHII CTyHeHI0 TpeMopy. CTaTucTuyHa 00poOKa OTPUMAaHMUX JAaHHUX J03BOJISIE
OTPUMATH YAaCTOTHI XapaKTEPUCTUKHU, aMIUTITYly KOJMBAHHA, AUCHEPCIIO, BIAXWIEHHS PYyXiB
pyKH. AHali3 KpHUBOi, BUKOHAHOI MAI[IEHTOM TiJ Yac TECTy CHIpaJbHOI MOJENi, T03BOJISE
OTPUMATH KUIbKICHI XapaKTEePUCTUKH TPEMOPY.

Jnis  crnpouleHHs 1 MNpUIIBUALICHHS BCTAaHOBJIEHHS JlIarHO3y 3allpOIIOHOBAHO
BUKOPUCTOBYBAaTH B I[bOMY IIPOIECI MOPTAaTUBHI IUIATGOPMHU Yy BUIJISAI IUIAHIIETIB.
BpaxoByroun HaBeneHy Buiie iH(opMallio, AOIMUIBHO TaKOXX HaJaBaTH MOXKJIUBICTD
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30epiratv JaHi Mpo yci BUKOHAHI TECTH, a TAKOXK HAJABaTH BIIJAICHHUN JOCTYIN JI0 HUX
mikapsMm 1 mamieHtam. KpiM Toro, BapTo CTBOPUTH YHi(ikKOBaHWUU (opMaT IaHUX IS
iHTeTrparlii B 1iarHOCTUYHI CHCTEMHU.

VY panime peamizoBaHux Bepcisx [13, 1m0 aBTOMaTH3yHOTh MPOLEC IIarHOCTYBaHHS
3aXBOPIOBAHHS TPEMOD ICHYE psiJl HEAOMIKIB:

- s poOOTH TpOrpamu, MPUCTPIM 3UMTYBAaHHs PyXiB Ma€ OYTH MIAKIIOYEHUN 0
HOyTOyKa 4M KoMI'roTepa 3a gonomoror USB-kabens, mo cTBOpIO€ MEBHI HE3PYYHOCTI 1
3MEHIIIY€ TOPTATUBHICTh CUCTEMH J1arHOCTHKHY;

- 7maHi 30epiraroThCsl JIOKAIBbHO, IO 3aTPyAHSE JOCTYI JKapiB 1 MaIli€HTIB 10
JIarHOCTUYHUX JJAHHUX Ta PE3YJIbTaTiB CIIOCTEPEIKECHD;,

- Tepen TECTYBaHHSAM TMOTPIOHO MPOBOAWTH TOMEPEAHIO MiJIrOTOBKY pPOO0YOro
MICIIS, 1110 BIOBUIBHIOE MIPOIEC 11arHOCTYBaHHS;

- BIACYTHSA iHTeTpawis MOy 300py JaHHUX 3 MOYJIEM aHaJi3y;

- crBOpeHHs 30BHIHKOr0 AP 11 HamanHs iHpopMallii CTOPOHHIM cepBicam;

- BY3bKa KUIBKICTh HIATPUMYBAHUX IIAT(HOPM.

JlouinpHO PO3pOOUTH HOBUH MOAYNb Juis 300py JaHUX MAli€HTIB 3 O3HAKAMU
HEBPOJIOTIYHUX TPEMTiHb, SIKHH O BUpinIyBaB i mpoOieMu. Takuili MOAYJIb Ma€ BOJOMITH
JMCILJICEM, Ha SIKOMY MOXHA BioOpakaTu mabiIoH CIipati, o JO3BOJIUTh BUKOPUCTOBYBATH
fioro 6e3 mamepoBux MmabioHiB. Takok HEOOXiTHO JOAATH MOXKIHUBICTH LEHTPATI30BAHOTO
30€peKEHHS IaHUX TPO TECTH, MO JO3BOJIUTH OTPUMATH JOCTYI JIO HHUX 13 OyIb-SKOT TOUKH
CBIiTYy, 0€3 MPUB’A3KH JIO0 MPUCTPOIO, 3 SIKOTO MPOXOAMIIO TecTyBaHHs. HasBHICTH mucrures i
MOJKJIMBOCTI 30epiraTv JaHi Ha MPHUCTPOi Mo30aBisie CHUCTEMY HEOOXiIHOCTI 3’€laHHA 13
HOyTOYKOM. [IpH iboMy BapTo 30epertu Toil ke popMat qaHux st 30epeKeHHsT MOKIUBOCTI
aHaizy 310paHuX JaHMX 3a JOMOMOTOI0 BXK€ HAsSBHUX MPOTpaM aHami3y.

[lum BuMOraM 4ymoBo BiamoBimaroTh mpuctpoi Ha 6a3i OC Android. Kpim Toro
BUKODUCTaHHA Ili€] omepaliiiHoi cHCTeMH HaJa€ MOXKIUBOCTI IS BUKOPHUCTAHHS
JIOJIATKOBOTO O0ONajHaHHsA, sike BiacytHe B Wacom Bamboo, nanpukian akceiepomerp.
3auia 3a0e3neueHHs] BUMOT LeHTpaslizalii 30epeeHHsl JaHuX Ta PO3MOJUIEHUX O0YMCIIEeHb,
MYJBTUKIIEHTCHKUX 1]’ €HaHb, BIAJAJEHOI pPOOOTH, BApTO 3aCTOCYBATU aPXITEKTYPY
«KIIIEHT-CEpBEP» B peaizallii mporpamMHoi cuctemu.[4]

VY cuny Toro, mo Hapasi ci1ab0o pPO3BHHEHI METOAM IPOrPECMBHOTO TECTYBaHHS Ta
aHaNi3y JaHWX Ui JIarHOCTYBAaHHS TaKUX 3aXBOPIOBaHb, 3allIKaBJICHICTh A0 CHUCTEM JAHOTO
TUIY € BUCOKA. Po3po0iroBani MeToiu Ta 3aco0u 11eHTU(IKAIIT 3HAYHO TIOJIETIIYIOTh POOOTY
MEAWYHUX TPAIiBHUKIB 3 TAaI[leHTaMH, [JaloTh MOXJIMBICTh OI[IHIOBAaTH CTYMiHb
3aXBOPIOBAaHHS 3 OJJHO3HAYHOI Ta 00’€KTMBHOI CTOPOHHU. TakoXX CHCTEMHU JAHOTO CEIrMEHTY
JAFOTh PO3MIMPEH]I MOMIIMBOCTI TSl PO3TIISAY OTPUMAHHX JTaHUX, HE TUIBKHA B MEXaX JaHOTO

3aXBOPIOBAHHS, a i CTaHy 3JJ0POB’s MaIli€HTA 3arajiOM.

Jlitepatypa

1. Pullman, S L. Spiral analysis: a new technique for measuring tremor with digitizing tablet.
Movement Disorders 1998;3:85-89.

2. Wang S, Bain PG, Aziz TZ, Liu X. The direction of oscillation in spiral drawings can be used to
differentiate distal and proximal arm tremor. Neuroscience Letters 2005;384:188-192.

3. Fahn S, Tolosa E, Concepcion M. Clinical Rating Scale for Tremor. In: Jankovic J, Tolosa E,
editors. Parkinson's disease and movement disorders, 2nd ed. Baltimore: Williams and Wilkins; 1993:271-280.

4. Kiient-cepBepHa apxiTektypa - Bikmenis [Emextponmmii pecypc] - Pexum goctymy:
https://uk.wikipedia.org/wiki/Kient-cepepra_apxitektypa - Hassa 3 ekpany.
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SINGLE PAGE APPLICATION K TEXHOJIOI'TA FRONT END PO3POBKH

V.V. Yatcyshyn Ph.D., Assoc. Prof., VV.O. Naida
SINGLE PAGE APPLICATION AS A FRONT END TECHNOLOGY
DEVELOPMENT

CydJacHi TEXHOJIOTiI PO3POOKH MPOTPaMHOTO 3a0E3MEUYCHHS XapaKTEePH3YIOThCS
BEJIMKOIO KIJIBKICTIO IHCTPYMEHTAIBHUX 3aC001B 1 METO/IIB MPOEKTYBAHHS, SIKi, B 3aJI€KHOCTI
Bil cdepu 3acTocyBaHHA, (OPMYIOTH OKpeMi HampsMH IHXKEHEpii MporpaMHOro
3abe3neueHHss. 30Kpema, Ha CbOrofaHi chopmoBaHO Hampsm — Web-imkenepii (web-
engineering). JlaHuii HapsiM XapaKTepU3YETHCS BUCOKOIO TEXHOJIOTIYHICTIO Ta PO3BHHYTHMHU
IHCTpYMEHTaMH TIATPUMKH 1 cynpoBoay. OCKUIbKH, OUIBLIICTh MPOTPAMHUX MPOIYKTIB MiJ
WEB BHKOpPHUCTOBYIOTh Ha KOHIENTYaTbHOMY PiBHI KJIIEHT-CEPBEPHY apXiTeKTypy, TO I
NPU3BEIO 0 PO3IIIECHHS JIOTIKA PoOOTH Web-opieHTOBaHMX CHCTEM Ha ABi yactuuu — front
end Ta back end. B mporpamniii imkenepii Tepminu «front end» Ta «back end» po3pizHsaOTH
3a MPUHIUIIOM PO3JALICHHS BINOBIIaIBbHOCTI MIXK PIBHEM IPEICTABICHHS Ta PIBHEM JOCTYILY
JI0 TaHuX BiAmoBimHO. Front end BiamoBimae 3a B3aeMo/Iit0 KOpUCTyBaya 3 iHTepdericom web-
cuctemu, back end — 3a 06poOky nosiit Ha ctopoHi cepBepa. Cyuacuuit WEB nenani uacrime
BUKOpHUCTOBYeE TexHouorii Single Page Application (SPA) nns front end po3po6ku. SPA — e
30ipHa Ha3Ba HA0OpPYy TEXHOJOTIH, IO I03BONSIOTH peamizyBatu WEB-momatok, skwuii
BuKoHyeTbcs WEB-6paysepom sik onna WEB-ctopinka. Ilpukiagom texnonorii SPA e
peanizoBanuil cepic Gmail Bin Google. 3 Touku 30py KopHCTyBaya, JaHa TEXHOJIOTis
3a0e3meuye BHCOKY IIBHUIKICTh BIATYKY Ha Aii B iHTepdelici. [Ipu npomy He moTpiOHO
NOBHOTO ab0 HaBiTh YacCTKOBOTO Iepe3aBaHTaxkeHHs WEB-cropiHku 3 cepBepa — Bci
Bi3yaJbHI €JIEMEHTH KOHCTPYIOIOTbCA TMpsMO B Opay3epi 3a JONOMOIOI TEXHOJIOT{
JavaScript, msixom MaHinymnnii 3 DOM- cTpyKTyporo T0KyMeHTa.

Takum umnom, WEB-pomaTku craroTh Ayxe CXOXI Ha 3BHYAMHI TPOrpaMul s
poboYMX CTaHLIN, 110 3aBaHTaXyloTh iH(popMmalito 3 Mepexi IHrepHer. CepenoBuriem
BUKOHAHHS JJI1 HUX € HE olepaliiiHa cucrema, a Opaysep, SKuUil B pe3yibTaTl 3MYyLIEHUI
HEeCTH Ha co0l BCe HaBaHTa)KEHHSI, MOB'sI3aHE 3 BUKOHAHHAM CTOPOHHBOT'O KOJTY.

Llentpanbhe miciie SPA-apXiTeKTypH 3aiimMae BiqoOpaxeHHs (View) — re, mo 6a4uTh i
3 4YMM B3a€MOjIi€ KopucTyBad. PesynbraToM poboTu BinoOpaxeHHs € 3Budaitnuii HTML, 1o
BifjoOpaxaeTscst Opayszepom. Ha BinMminy Bin «mepexigaux» «WEB 2.0»-mpomatkis, mio
aKTUBHO MpaioTh 3 DOM-cTpykTyporo T0KyMeHTa, HallpHUKJIad, 3a JormoMoror jQuery abo
underscore, SPA-nonarok BukoprctoBye DOM Tinbku [yis 3amucy 3MiH, ajie He JJIs YNTaHHS,
T00TO He /s 30epiranHs AaHux . J{is 30epiraHHs JaHUX Tenep BUKOPUCTOBYETHCS 1€ OJUH
komroHeHT SPA-apxitektypu — moaens (Model).

Mopenb ipenctaiisic CO00I0 CYKYMHICTh TaHUX, PYHKINN I MaHITTYJIAIIT 3 TaHUMA
1 momissmu. Bci maHi Mojeni MOBHICTIO 30epiratoTbes B mam'ati. s Toro, mo6 naHi, 1Mo
3HAXOAATHCSA B MOJIENI, 1 JIaHi, K1 BIOOpaXKaroThCs MPEICTaBICHHM, 30€epiraiu IMUTICHICTS,
BiTOOpakeHHS MiAMHUCYEThCS HA MOMAIl MOJENi, BIACTE)KYIOUH TaKUM YMHOM 3MIHHM JaHHX B
Mozeli. Y CBOIO 4epry, MOJIeih TaKOXK pearye Ha MOBiIOMJICHHS BIIOOpakeHHsI 1 3a0e31euye
Hepo3puBHU# 3B's130k WEB-nmonaTka 3 cepBepoM, BUKOHYIOUHM 3alUTH JUIS OTPUMAaHHS a0o
BIJIIPaBKH AaHuX (30KpeMa i3 3acTocyBaHHsAM MeToaoiorii REST).

BinoOpakeHHss — 11 HaWBaKJIMBIIIA 1 HAMOLTBIN CKiIagHA YacTWHA cydacHUX SPA.
Takox BimoOpakeHHs OHOBIIOE oTpuManmii HTML mpu 3miHi Mozem 1 HaBmaku —
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MOBIIOMJISIE MOJIENIb MPO [ii KOpPHCTyBada 3 MpeACTaBJCHHsM. [Ipy HATHCHEHHI KJaBimii
MUIIKH Y4 BBEJCHHI 3 KJIaBlaTypu MOJENb MOXKE€ BUKOHATH MAHIMYJIAIIl 3 JTaHUMH, a IICIIA
[IbOTO TIOBIIOMHUTH BiIOOpa’KE€HHsI PO 3MiHY AaHUX VIS TOTO, 00 BigoOpakeHHS OHOBUIIO
abo 3renepyBaio HoBuit HTML.

Pobota knacuunoro WEB-nonatka (abo WEB-caiiTy) moBnicTio OyayeTbest oBepx
KEIIIyBaHHs JIaHWX: Ha CEPBEPi, HA MPOKCi-CepBepi 1 HA KIIIEHTI. SIKIIO JMaHi 1 CTaH ITOAATKY
OHOBIIIOIOTBCS  JyXKE€ 4YacTo, TepeBara BiJi BUKOPHCTAHHS KEUIYBAaHHS MPAKTHIHO
HIBEJIFOETHCA.

OnHOCTOPIHKOBI JOJATKH CTAIOTh BCE OUTBII MOMYJSPHIIIMMH 32 MYJIbTHCTOPIHKOBI
(kacu4Hi) AOJATKH TOMY € aKTyaJdbHUMH JOCTIIKCHHS CTPYKTYpPH, MOBEIIHKH, IIBHIKOIIT
OJIHOCTOPIHKOBUX BEO — JOJIATKIB JIJIsl TOTO, 00 MiJBUIIYBATH IX SKICTh Ta HAIIHHICTb.

OpHoCcTOpiHKOBI BEO - [OJATKH CIiJi BUKOPUCTOBYBATHU TOJI, KOJHU HEOOXiTHO
po3pobutH KpocmnarGopMHuil 1o1aTOK. SIK MOKa3zye MpakTUKa, BOHU J00pe (PyHKIIOHYIOTH
sk Ha nepcoHasibHuX [1K, Tak i MoOiIbHUX TpUCTposix. Ha pucyHKy 1 300pakeHO CTPYKTYpy
OJIHOCTOPIHKOBOTO Ta MYJBTUCOPIHKOBOTO JIOaTKA.

Tpaguuiittuit Beb - gogaTok OgHocTopitkuemit Beb - gogaTok
Server Browser Server Browser
L Navi
N R———— N— sl
| Navij; ’jﬂ
—

ity

Pucynok 1. CtpykTypa Beb — nonaTka

[TopiBHsIBIIM BHIlE HaBEACHI CTPYKTYPH, MOXHA 3pOOHTH BHCHOBOK, IO CHpaB.i
OJIHOCTOPIHKOBI JIOJIATKA € BUCOKOIPOIYKTHBHUMH 3aBISKH TOMY, II0 HE HABAHTAXYIOThH
CEpBEpHY YACTHHY YAaCTHUMH 3alHUTaMU SK 1€ POOIATh KJIacu4Hi qoaaTku. OIHOCTOPIHKOBI
JOJIaTKM 3aBAaHTaXXYIOTh yCl1 JJaH1 MPH 3BEpHEHHI 10 CTOpiHKU. [Ipy BUKOHAHHI MEBHUX M1H
KopucTyBaueM, SPA 3aBaHTaxye JaHi 1o Mipi HEOOX1AHOCTI 6€3 MOBHOIO Mepe3aBaHTAXKEHHS.
e € onHi€ro 13 OCHOBHMX I€peBar Ha sIKy CJiJ] 3BEpHYTH yBary mnpu BHOOpi Ty BeO —
JIOJIaTKYy.

3 po3Butkom cydacHoro WEB, BuHMKae HE0OX1AHICTH MOOYIOBU J0/IATKIB HA OCHOBI
MOJYJIBHOTO Mifaxoay. Moayii B cepeinHi BeO — J0JaTKy MOBHHHI OyTH Majio3B’I3HUMU IS
TOoro, mo0 MoxHa Oyno B OyAab — SKMH MOMEHT MaciuitadyBaTu mporpamy. Haiikpamum
BUPIIICHHAM JaHOI MpoOJIeMH € BUKOPUCTAHHS caMe OJHOCTOPIHKOBHX JIOJIATKIB uyepe3 Te,
10 BOHU OYIYIOTHCS Ha OCHOBI MOJYJIB, SIKI HE3aJE€KHI OIUH BiJ OJHOTO 1 MOXYTh OyTH
MOBTOPHO BUKOpucTaHi. KiieHTChKa Ta cepBepHa yacTUHU B SPA € TOBHICTIO HE3aIe)KHUMH,
[0 JIa€ 3MOTY 130JIFOBAaTU iX OJHWH BiJ] OJHOTO. 3MIHH y CEpBEpPHIM YaCTHUHI MICISI 3aMIHH
HiSIKIM YUHOM HE BIUIMHE Ha KIIEHTChKY YaCTHUHY.

Ha nanomy erami posutky WEB, omHOCTOpIHKOBI J0JaTKM MIBUJIKO BHTICHSIOTH
KJIACUYHI JOAATKH 1 € BEIMKUM BHECKOM y PO3pOOKY MacIITaOHUX, MIBHIKHUX, TUHAMIYHUX
BeO — cucrem. OaHak TexHousoril peamizaiii front end wactuaun web-nonatkiB moTpedyOTh
JOJTATKOBOTO JOCHIIXKEHHSI B KOHTEKCT1 BUOOPY KpalluX albTepHATHB JIs peaizallii CHCTeM
M1]T KOHKPETHI BUMOTH KOPUCTYBAa4iB YA 3aMOBHHUKIB TTPOIYKTY.

129



Mamepianu N1 Mixxcnapooroi Haykoso-mexuiyHol KoHgdepeHuii Monooux Y4eHux ma cnmyoeHmis.
Axmyanoi 3a0a4i cyyacuux mexrono2ii — Teprnonine 16-17 aucmonaoa 2017.

YK 621.326
A.B. Hakoneuna, O.b. HazapeBu4 KaH/. TeXH. HAyK
TepHOMiNBCHKHIA HAITIOHABHUI TeXHIYHUH yHiIBepcuTeT imMeHi L. [Tymios, Ykpaina

MPOEKTYBAHHSA TYPUCTUHUYHO-THOOPMAIINHOI' O KJIIEHTCHKOT'O
3ACTOCYHRKY JIsA OC ANDROID

A.V. Nakonechna, O.B. Nazarevych Ph.D.
PLANNING THE TOURIST INFORMATION CLIENT APPLICATION FOR
ANDROID

[Iporiec cTBOpEHHs NOAATKIB IUIMTHCS HA JIEKUIbKa OCHOBHUX €TaIliB: KOHIICIIIif,
CTPYKTYpa, IWHaMiKa, Bi3yaJlbHI €€MEHTH. BHKOpHCTaHHS Takoro MHpoIecy AOMOMOXE 3
JIETKICTIO CTBOPIOBATH HOBI1 B3a€EMO/I1i Ha paJiCTh KOPUCTYBaYaM.

[lepen tutanyBaHHSM pPO3pOOKH MOOIUTBRHOTO JOJATKYy HEOOXITHO BHU3HAYUTH HE
TIIbKK (QYHKIIT 1 HIIBOBY ayJUTOPIIO, @ TAKOK HOro CUIIbHI CTOPOHU. B OCHOBI Oy/Jb-SKOTO
VCIIIIHOTO JOJATKy 3aBXKIU JICKHUTh YCIIIIHA KOHIICMIisI, M0 3abe3redyye HaaidHUN
byHIaMEHT.

Jlnst CTBOpeHHST MOOUTBHUH [OJATOK Uil TUIAaHYBAaHHS IOJOPOXKEH HEOOXiJTHO
po3ibpaTucs, siKi MOKJIMBOCTI BiH TOBUHEH BIAKPUBATHU MOIOPOKYIOUOMY?

° 3HaWTU KapTH 711 BCbOTO MapIIPYTY MOI3IKH.

° B3naru, siki moAii 3aruiaHoBaHi B epio nepeOyBaHHs y MiCIli TPU3HAYEHHS.

) CKacTH BIACHUM CIIMCOK MOIT 1 BU3BHAYHUX MICIIb.

o Po3pobuTtu MapupyT i3 BpaXyBaHHSM I[iH Ha aBiaOijeTH.

° 3HaTH JeTanbHUN COHCOK 3HIDKOK Ta akIliif, [0 MPOMOHYIOThCS B

pecTopaHax, Mara3uHax TOIIO B MICIi Iepe0yBaHHS.

IIpu mpoekTyBaHHS 1OJATKy HEOOXIJHO 30CEpPEeIUTHUCS Ha CLEHapisX, sKi OyayThb
npeJCTaBJIeHI KOpUCTyBady. ['0I0BHE — 4OTO 3MOXKE JJOCATHYTH KOPUCTYBad, a HE Te, Ha IO
3/1aTeH caM JOJaTOK.

[Ticas Toro, sik po3po0iieHa KOHIIEMIIis, MOYKHA MPUCTYNAaTH A0 HACTYIHOIO €Taly —
CTBOPEHHSI TpPOEKTy JonaTka. IHdopmariiiina apxiTekTypa HaJacTb BMICTY HEOOXIJTHY
CTPYKTYpHY LIiHHICTh. BOHa 10moMoxe BU3HAUMTH MOJENb HaBirauii 10JaTKy 1 TaKoX HOro
iHAMBiNYyanbHICTh. CIIaHyBaBIIM, $K OpraHi3yBaTW BMICT, 1 SIK KOpHCTyBaul OyIyTh
OTPUMYBATH JI0 HBOTO JIOCTYII, MO’KHA OTPUMATH HAHOUIBII TIOBHE YSBIICHHS PO B3aEMO/IIIO
KOpUCTYBauya 3 JOAATKOM. Xopomna iHpopMaliiiHa apxiTeKTypa HE TUIbKH JOMOMOXeE
CIIPOCTUTH KOPHUCTYBAIIBKI CIIEHApIi, aJie 1 T03BOJIUTH Bi3yalli3yBaTH KJIFOYOB1 CKPIHH, 3 SIKUX
BapTO MOYATH.

SAxmo Ha eram po3poOKM KOHIEMIT BU3HAYAIACSA [IUTb JOJIATKY, TO €Tal JUHAMIKH
CTOCYETBCSI JOCSATHEHHS 1€l MeTu. Lle MokHa 3poOMTH HaNpUKIal, 3a JOMOMOTOI0 KapKaciB
JUIsL CTBOPEHHS MOTOKIB CTOPiHOK. BaxkiuBo o6aymaT piBeHb MEPEXOAIB MK CTOPIHKAMHU.
SIKII0 TOYHO BU3HAUUTH CLIEHApIi JJI CTOPIHOK, TO MOYKHA JaTH KOpPHUCTyBayaM came Te, 110
iM HeoOxiqHO. HasBHICTH MOTPIOHUX MOXIIMBOCTEH Mepexo/iB 3a0e3neuuTh AMHAMIYHICTD 1
MPOCTOTY MEPEXOIiB MiXK CTOPIHKAMHU.

Bu3HaunBImM AMHAMIKY T0JIaTKy, MOKHA pOOUTH HOTO HETIOBTOPHHUM Y Bi3yaJbHOMY
riani. KojkeH 101aToK Mae CBOIO iHIMBIAYalbHICTh, TOMY BapTO YBaXKHO BUBYMTH HAIPSIMOK
€JIEMEHTIB, SKi OyIyTh BUKOPHUCTaH1 JJIs JOJATKY. 3OBHINIHIA BUIJISA MOTPIOHO OOMpaTH
3TiJTHO BMICTY, a HE HaBIAKHU.

Jlirepatypa
1. https://docs.microsoft.com/ru-ru/windows/uwp/get-started/plan-your-app
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YK 004.77
0O.C Henouykos
TepHOMIIBCHKHIA HAITIOHANBHUH TeXHIYHUHA yHIBepcHuTeT iM. L. [Tymros

JOCJIIVKEHHSA TPA®IKY B BE3JIPOTOBUX MEPEXKXAX YCTAHOB OCBITH

O. Nedochukov
STUDYING THE TRAFFIC IN THE WIRELESS NETWORKS OF EDUCATIONAL
INSTITUTIONS

Ha cyuacHomy etami po3BUTKY iH(QOpMAIITHUX TEXHOJOTIH 3ac00U OMEpaTUBHOTO
KOHTPOJIIO, YIpPaBIiHHS Ta OOMIHY JaHUMH, SK BCEpEIMHI OKPEMOro Migpo3Jiay, Tak 1 B
MacmTabax BEIMKHX OpraHizalidi HaOyBalOTh € HAA3BUYalHO BaxJMBUMH. OCHOBHUM
MPU3HAYCHHSAM KOMIT IOTEPHUX MEPEX € CIJIbHE BUKOPUCTAHHS PECypCiB 1 KOMYHIKAIS K
BCEpEIIUHI OJTHOTO MIAPO3IUTY YU OpraHizailii, Tak i 3a ii mexamu [1-4]. Ilig pecypcamu TyT
CIiI pO3yMITH MpOrpamMH Ta JdaHi. Mepexi AalTh MOMXIJIMBICTh BENHMKIA KUIBKOCTI
KOPUCTYBaviB OJHOYACHOTO JOCTYIY 10 iH(OpMamiiiHUX pecypciB y 3aB’d3Ky 3 UMM BOHH
3HAWIUIA IMIMPOKE 3aCTOCYBAHHS B OCBITHIX IUIAX. OCKUIBKM B OCTaHHI POKU 3HAYHO 3POCIO
BUKOPUCTaHHS HOYTOYKiB, cMapT(oOHIB Ta IUIAHIIETIB, SKi OCHAIIEHI MOIYJISIMH
0e31pOTOBOr0 3B’sI3KYy, 3HAYHO BHPOCIM BUMOTU 10 IIBHJKOCTI, HaAIMHOCTI Ta Oe3mexku
0e3ApOTOBHX MEPEK HABYAIBHUX 3aKJIAJIB 31 HAJAHHS JOCTYITY HE TUIBKHU JI0 JIOKAThHHUX
OCBITHIX pecypciB a ¥ BigaseHux cepBiciB. OCHOBHOIO METOIO JOCHIIXKEHHS Tpadiky B
0€3/IPOTOBUX MEpEeXKax YCTAaHOB OCBITH € 3HAXOJHKEHHS OCHOBHUX HENONIKIB O€3pOTOBOI
Mepexi oprasizailii, MOXKJIMBICTh BUSIBJICHHS 3arpo3 iH(opMmariiiHiii 6e3neni Ta MpoBeIeHHS
300py CTAaTHCTUKH Ta aHalli3y aKTUBHOCTI kopucTyBadiB [5]. Po3poOka Ta BIpoBaKeHHS
METOJMKH JIOCHiTKeHHsI Tpadiky B O€3ApOTOBUX Mepekax came 3akiadiB OCBITH HaJacTh
3MOTY HE TITBKH MOKPAIIUTH caMi MEPEXi IMUISIXOM BUSBJICHHS 1 BUIPABIICHHS TMOMUJIOK Y
IPOEKTYBaHHI Ta 1X BIpoBapKeHHi [6-9], a i mpoBoaUTH aHAai3 BUKOPHCTAHHS THX YH 1HIIUX
HaBUYaJIBHUX pecypciB. BUKOpPUCTOBYIOUM MaHI TaKUX AOCTIHKEHb MOXKHA MITHSATH SKICTh
HaBYAJIBHOTO MPOILECY 3aBASKH KpaloMy JOCTYIy A0 OCBITHIX iH(GOpMaIIHUX pecypciB i
BUKOPHUCTAHHIO CTATUCTUYHUX JAHHUX IPO iX B1/IB11YyBaHICTb.

Jlireparypa

1. KynakoB FO.A. Komm’torepni mepesxi. [linpyunuk. / Kynakos 10.A., JIyupkuii "M — K.:
IOwniop, 2005. —397 c.

2. Hosukos HO.B. OcHoBrl nokansHEIX ceTeit/HO.B. HoBukos. — M.: DKOM, 2005. — 360 c.

3. Onudep B.I'. KomnbrotepHsie ceTd. [IpHHIMIIBI, TEXHOIOTHH, TPOTOKOJbI: YUYSOHUK IS
By30B. 4-¢ uzganue. / Onmudep B.I'., Omudpep H.A. — CII6.: TTutep, 2010. — 944 c.

4. ®nunt /. Jlokansasie cetn [IK: nmpunnuner noctpoenusi, peanuzanus / J. @nunr. — M.:
dunance! ¥ ctatucTuka, 2001. — 359 c.

5. 1. ®ummunc «Metoasl aHamusza cetein/ 1. Owmmune, A. Tapcus-Inac — Mup — 1984,
496 c.

6. CemenoB A. b CtpykrypupoBanHbie kabenbHble cuctembl /CemenoB A. b., Crpuxaxos C.
K., Cynueneit 1. P. — 5-¢ u3a. — M.: Kommnanus AitTu; JIMK Ilpecc, 2004.- 640c.

7. BumHeBcbkuii B. M. TeopeTndHi OCHOBH NPOEKTYBaHHS KOMII IOTEPHHX MEPEXK.
Hapuanbnuii nocionuk. / Bummaeschkuit B. M. — Texnocdepa, 2004.

8. Bypos €. M. Komm’totepni mepexi. / Bypos €. M. Buxa. JIsBiB: baK, 2003. — 584c.

9. T'anmymma C. . Cetn 9BM m ux 3amtuta. — Cankt-Ilepepoypr,2000.
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YK 004.415.5
B.1. Hoca, JI.I. lIpam
TepHOMIIBCHKHIA HAITIOHAILHUI TeXHIYHHUH yHiIBepcuTeT iMeHi IBana [ymos, Ykpaina

INPOEKTYBAHHS APXITEKTYPU IIPOI'PAMHUX CUCTEM HA OCHOBI
MOJUPIKOBAHOI'O AJITOPUTMY AHAJII3Y I€EPAPXIN

V.I. Nosa, L.I. Shram
SOFTWARE ARCHITECHTURE DESIGN ON THE BASE OF MODIFYED
ALGORYTHM FOR ANALITICAL HYERARCHIC PROCESS

Haii6inpim mupoko BUKOPUCTOBYBAHUM IMIJIXOJOM JO TMPOEKTYBAHHS apXiTEKTypU
nporpamaux cucteM (IIC) e BukopucranHs mabiaoHIB (TAaTEpHIB) NPOCKTYBAHHS, SKHA
noJssirae 'y BHOOpPI 3 MHOXXHHM aJdbTEPHATUBHUX BapiaHTIB ONTUMAIBHOTO BiJMNOBIAHO 10
CYKYITHOCT1 KpHTEpiiB sKOCTi [1].

Sxicte TIC (a Takox ii apxitektypu) y BigmoBimHOCTi i3 ctanmaprom ISO 25010 e
1EpapXiYHOI0 CTPYKTYPOIO, SIKa Ma€ PiBHI XapaKTEPUCTUK (ITiIXapaKTEpPUCTHK), aTpHOYTiB.
Tomy 3amada BHOOpPY ONTHUMAIBHOI apXITEKTYpPH 3 MHOKHMHHU alIbTEPHATHB 3a CYKYITHICTIO
KPUTEPIiB SIKOCTI € 3a7a9€t0 0araToOKpUTepiabHOI ONITUMI3AIlil Ha iEpapXivHiid CTPYKTYPI.

Jlnig po3B’s3aHHs 1€l 3a/1a4i HAaOUIbII MIAXOAUTh METO aHami3y iepapxiid Caati [2].
OnHak, BiH 100pe mpallfoe Ha HeBENUKii KibKocTi KpuTepiiB (K<742), a Takok Mae CyTTEBUN
HEJOMNIK, SKUW TMOJIATAE Y HEY3TO/KEHOCTI KOoe(ilieHTIB MAaTpHlll MapHUX MOPIBHSIHB, 3a
SKUMH 3HaXOJAThCS BaroBli MHOKHHUKHM W, . SIKmo koeilieHTH MaTpUlli NaHUX MOPIBHSIHb
Y3rOJKEH1, TO CIIpaBeaanuBa piBHICTS (1):

7ij=Wi/Wj'Wi:7ij'Wj- (1)

Tyt W, — BaroBi MHOHHMKH -0 KPHUTEpil0, y;— KOedillieHT nepeBaru i-ro Kpurepis
HAJI J-M.

OnHak mpu 3HAYHIA KUIBKOCTI KpPHUTEpIiB HEY3rOMKEHOCTI KOoe(iLi€HTIB MaTpHIll
MapHUX MOPIBHAHB € Jo0cUTh cyTTeBUMH (20 — 30%), 1110 HE A03BOJISIE OTPUMATH MPUNHSATHE
pimeHHs. J{1 Mo10JaHHs IOT0 HEJOMIKY 3allpOIIOHOBAHO 3HAXOMUTH W, , SIK PIIICHHS 3a7adi

MiHIMI3all Hey3roukeHocTed B y. . OQHAM 3 BaplaHTIB Takol 3a7a4i € HacTyHa (2):
yu

mirlzn:i(wi—yij-wj)z, (i=j). (2)

{Wi}izl,n i=1 j=1
Po3B’sa30k 1i€i 3agaul [103BOJSIE OTPUMATH NPUNHATHI 3HAUEHHS W, IPU CYTTEBUX
HCY3TOJI’KCHHAX H}/ij H .

Buknagene 1ae MOXJIMBICTH 3pOOMTH BHCHOBOK, IO 3aCTOCYBAaHHS METOJB
ONTHUMI3AII]l JJa€ MOXJIMBICTh OUIbII €(EeKTUBHO BUPILIYBAaTH 3aJadi MporpaMHoi 1H)XeHepii,
AKI CTOCYIOTbCs po3poOku Ta Bepudikamii Bumor o IIC, a TakoX NHpu NPOEKTyBaHHI
apXiTeKTypu. 3acTOCyBaHHs (POPMAILHUX METOJIB € TAaKOX OCHOBOIO aBTOMATH3AIlll ITHX
MPOIIECIB.

Jlirepatypa

1. Bpayne 3. Texnonorus pa3paboTku nporpamHoro odecnedenus. — CII6.: [Tutep,
2004. — 655 c.: ui.

2. Caatu T. Ilpunstue pemenuii. Metoxa ananuza uepapxuii / Tomas Saaty; nep. ¢
agrin. P.I'. Baunanze. — M.: Paguo u cBa3p, 1993. — 278 c.
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YK 667.64:678.026
T.B. OJuekcis, A.B. Ilerpenxo, A./l. PaBcbkuii
TepHOMINBCHKHIA HAITIOHATILHUM TeXHIYHUNA yHiBepcuTeT iMeHi IBana Ilymros, Ykpaina

BIIJIMB KIVIBKOCTI TA ITIPUPOIN JUCIIEPCHUX HAITIOBHIOBAYIB HA
3JATHICTb EHOKCUKOMITO3UTHUX ITIOKPUTTIB IIOI'JIMHATH
EJIEKTPOMAT'HITHI XBUJII

T.V. Oleksiv, A.V. Petrenko, A.D. Ravskyi
INFLUENCE OF THE NUMBER AND NATURE OF DISPERSIVE HEADLINES ON
THE PERFORMANCE OF EPOXY COMPOSITE COATINGS, MAKE
ELECTROMAGNETIC WAVES

HaiiedexTuBHimuM 3acoboM OOpOTHOM 3 pajionepemkogamMu, SKi yTBOPIOIOTHCS
BHACIIIZIOK €JIEKTPOMArHiTHOIO BUIPOMIHIOBaHHS pajaio- 1 TeNeBi3iMHUX YCTaHOBOK, €
po3po0Ka Ta CTBOPEHHS MaTepialiB, 110 MOTIMHAIOTh CHEPIii0 €JIEKTPOMArHiTHUX XBHIIb.

VY nanmii yac mpoOseMi CTBOpEHHS TaKMX MaTepialiB NMPUAUISIOTH BEJIHKY yBary, i
OpUYMHA TOTO, IO IIi MaTepiajii He 3HAXOMAATh ILIE HIMPOKOI0 MPAKTUYHOTO 3aCTOCYBAHHS
NOJISiTa€ HE B 1X HEJAOCTATHIX MOTJIMHAIOYMX BIACTHBOCTSX, a B TAKUX (PaKTOpax, SK BapTiCTh
MaTepiajiB, iX TOBIIMHA 1 Bara. Y poOOTI MPOBEICHO IOCIHIIKCHHS BIUIMBY KIJIBKOCTI Ta
OpUPOAM  JWCIEPCHUX  HAMOBHIOBAYiB  HA  IOTJMHAIOYl  BIACTUBOCTI  3aXHMCHUX
€MOKCUKOMIIO3UTHUX  MOKPUTTIB. Sk  momiMepHy MaTpuuio OyJlo  BHKOPHCTaHO
HU3bKOMOJIEKYJISIPHY €HNOKCUAHO-AlaHOBY cMmoiy Mapku EJ[-20, ska XapakTepu3yeTbCs
TEXHOJIOTIYHICTIO B Mpolieci GOopMyBaHHs MOKPUTTIB, a B 3aTBEPAKEHOMY CTaHI - BUCOKUMHU
¢G13MKO-MEXaHIYHUMHU BJIACTUBOCTSAMHU 1 MaJlol0 00 ’€MHOI0O Yycaakowo. Sk HamoBHIOBaYl
BUKOPUCTAHO TPAJMILIHHI MOPOIIKK (KabioOOKCHIHA KepaMika, BYTJelb 1 MeTaJoBYyIJjeleBa
KOMIIO3UIIisl, IKa € CYMIILIIIO BYIJIELIEBUX BOJOKOH (2 — 5 MKM) 3 IPUBUTUMH YaCTHHKAMU
(depomarHiTHUX MeTaniB. BcTaHoBieHO, 10 31 30UIbLIEHHAM BMICTY HamoBHIOBauiB (Big 20
1o 80mac.4., Ha 100 mac.4. MaTpuiIll) 30UTBIIYETHCS YaCTOTA MOTIWHAHHS €JIEKTPOMArHITHUX
XBWIb B fJiama3oHi Big 2 po 8 I'Tu. BuxopucranHs sk HamoBHIOBa4da (epomMarHeThka
(MeTaoByYTJIENIEBOi KOMIIO3HIII{) J03BOJISIE 3MEHIIMTH TOBIIMHY 3aXHCHOTO TOKPUTTS B
HMIMPOKOMY Jliala3oHl MOMVIMHAHHS, 3MEHIIUTH HOro macy i 30UIbLIMTH IIUPUHY Aiana3oHy
YacTOT, B IKOMY BTPaTH Ha BiIOUTTsI CTaHOBIATH Oibine 10 dB.

PesynpTati mpoBeeHUX AOCIHIHKEHb J03BOJIIIOTh CTBEP/XKYBATH, 1110 BUKOPUCTAHHS
(epOMarHiTHOro MeTaJOBYIJIELIEBOTO HAIMOBHIOBaYa NP ONTHMAJIBHOMY BMICTI J1a€e
MOJKJIMBICTh OTPHUMATH 3aXMCHI MOKPUTTS moriuHarovoi nii. [lokazaHo, 10 MakcUMallbHY
YacTOTY MOTJIMHAHHS OTPUMaHO Mpu BMicTi HanoBHIoBaua MBK B kinbkocti 80 mac.u. Ha 100
Mac.4. cMonu. lle cBiAUMTH MpO 3HAUYHUU BIUIMB (EPOMArHITHOTO HANOBHIOBAYa Ha
CTPYKTYPOYTBOpPEHHsSI Marepiajly 1 CTyMiHb 3IIMBaHHA Marpuui. Kpim TOro, mosmimmiexi
(b13MKO-MeXaHIuHl BJIACTUBOCTI E€MOKCHUKOMIO3UTY 1 (i3uyHa npupoga yactok MBK
3a0e3medye BUCOKI MOTIIMHAI0Y1 BIACTHBOCTI po3p00IeHOro MaTepiaiy.

Takum 49uHOM, Y pe3yibTaTi MPOBEACHUX IOCITIKEHb BILTUBY MPHPOIN Ta BMICTY
HAlOBHIOBAaYiB Ha BJIACTUBOCTI MeTepialliB, po3pOoOJEHO CKIAJ 1 TEXHOJIOTiII0 OTPUMAaHHS
3aXHCHOTO MTOKPHUTTSI 3 MOTITMHAIOYOIO TI€IO0.

Y nojanemioMy IUIAHYETBCS TPOBECTH  JOCHIDKEHHS 3MIHM  IOTJIMHAIOYHMX
BJIACTUBOCTEH 3aXMCHMX TIOKPUTTIB BiA iX TOBIIMHM, BIUIMBY KOMIUIEKCHOI  [ii
BHUCOKOYACTOTHOTO €JIEKTPOMArHiTHOTO TOJs 1 HOHHO-TUIa3MOBOi OOpOOKHM MOJIIMEPHUX
KOMITO3HIIi# Ha (13MKO-MEXaHI4HI Ta MOTJIMHAIOY1 BJIACTUBOCTI.
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PO3POBKA CUCTEMMU JUISI BUICTEXKYBAHHSI BUKOHAHUX 3ABJIAHB
HA OCHOBI TEXHOJIOI'TI JAVA

L.O. Oliynyk, O.0O. Oliynyk, N.M. Oliynyk
DEVELOPMENT A TASK TRACKING SYSTEM USING JAVA
TECHNOLOGY

Creoroani cdepa IT po3BUBaEThCS HAA3BUYAWHO MIBHAKO. Majo He MIOMHS Y CBITI
BiJIKPUBAIOTHCS BCE HOBI 1 HOBI KOMIIaHii, SIKi YHKIIIOHYIOTH Y IIiil ramy3i. @ipMu mpaiuoTh
Ha/l TIOTY)KHUMHU TIPOCKTaMH, JJISl SKHX MOTPiOHA BEJMKAa KUIbKICTh BHCOKOKBaJIi(hiKOBaHMX
creriamicTiB. Yci 3aBlaHHS PO3MOAUISIOTECA MK WieHaMH KoMaHIu. OTxke, KepiBHUKY
IPOEKTY MOTPIOHO CTEKUTH 32 BUKOHAHHSAM IPOEKTY Ta MAaTH MOXJIMBICTD Y Oyab SKHUN
MOMEHT JI3HATUCS, HaJl SKUM 3aBJAHHSIM Ipalloe TOM YW IHIIMHA BUKOHaBellb. 3a3BUYai,
poboTy HamararoThcs OyAyBaTH Tak, 100 BCi WIEHH KOMaHIU MPALIOBATIH Pa3oM, IPOTE €
CUTYallii, KOJM JIIOJU MNpaliolTh BigganeHo. | Toal BuHUMKae 3anuTaHHs: "SK MpaBUIBHO
opranizyBaTu po0OoTy B KoMaH[i? Ik KOMYHIKYBaTH 3 JIFOJJbMH, KOTPI MPALIOIOTH BiJgaeH0?
Sk mepeBipuTH, SIKE 3aBJaHHS BUKOHAHE, a sKe - Hi?". 3BUuaiiHo, € pi3Hi BapiaHTU BUPIIICHHS
i€ npobseMu: MOOUTbHUM 3B'A30K, CKaim, Oararo I1HIIKUX 3aco0iB 3B's3ky. [Ipote €
NPOCTIINM Ta Kpamui crnocid uis yCyHEHHs 1aHOoi MpoOJieMH - BUKOPUCTAHHS TaK 3BaHUX
task tracking system (3 auri. - cucTema JUIs BiJICTE)KYBaHHS 3aBjaaHb). lle 1ae MOXIMBICTD
KEpIBHHUKY OIMCATH BCl 3aBIaHHS, sIKI MalOThb OYTH BHKOHAHI, MPU3HAYUTH BiAMOBIIAIBLHOTO
Ta CTeXKUTH 3a iX BUKOHAHHSAM. YacTo Taki CHCTEMU BUKOPHUCTOBYIOTH "MOMIKK", 110 TTOAUICHI
Ha KOJIOHKM 3 Ha3BaMHM e€TaliB, Ha SKUX IepeOyBae BUKOHAHHA 3aBlaHb. Hampukian:
Binkpuro, B mpoueci, ['oroBo ta 3aTBepmxeHo. Came 3aBISKH IIbOMY OYy/b - XTO 3 WIEHIB
KOMaHI1 MO>K€ IIPOCTEKUTHU Mporpec y poObOTi KOMaH Iu.

ICHYIOTh TIPOEKTH, B SKHX HaBiTh HE3HAYHA MOMMUJIKA MOXE OyTH KpUTH4YHOMO. [lyis
I[bOTO Y KOMaH/ax € IMpaliBHUKH, 110 BIAMOBIJAIOTH 3a SIKICTh NMPOAYKTY, 1 TECTYBAJIbHUKH,
[0 MEpPeBIPSIOTh POOOTY CHUCTEMH 3TigHO BUMOT. [Ipu BUSBIEHHI MOMHUJIOK y CHCTEMax
nepeadavyeHa MOKIMBICT CTBOPEHHS 3BITIB PO HUX. TeCTyBalbHUK CTBOPIOE "KapTOUKy', y
AKii omucye cyTb mpoOIeMH, KpOKWM Ui ii BIATBOpEHHS, Ta pe3yibTaTr, SKHUH
ouikyBaBcs.Ilicns 1boro moBepTae 3aBIaHHA IS YCYHEHHS NOMMIKU. Taki cucTeMu €
JOKepEeNIoM KOMYHIKAIil s BCIX WIEHIB KOMaHAHW, OCOONMBO s THX, SIKi MPAIIOIOTh
BiytaieHo. SIkmo poOoTa Hamaro[KeHHa MPaBUIBHO, TO 3aBHaHHS Oyae BHUKOHAaHE
0e3/10raHHO, HaBITh KOJM KOXKEH WIEH KOMaHAM Mpaloe BignaiaeHo. Tomy Haa3BUYAtHO
B)XJIUBO MaTH IHTPYMEHT, 3aBISIKH SKOMY MO>KHA CTEXKHTH 32 BUKOHAHHSM IMPOeKTy. [IpoTre
Taki CHCTEMH 3a3BMuail € miaaTHUMH. | KomTyroTh BoHM Hemayno. Kommnawii, siki TUTBKH
Buinu Ha puHOK IT, yacto He MOXYTh COO1 JAO3BOJUTH KOPUCTYBATUCSA TaKUM JOPOTHUM
IHCTPYMEHTOM, a Ti CUCTEMH, 1110 € JCUIEBIIUMHU - MAlOTh ypi3aHUH (QYHKIIIOHAI.

ABTOpaMH MPOIOHYETHCS CTBOPEHHS JIOCUTH JEIIeBOi Bepcii LbOro 1HCTYMEHTY 3
NOBHUM (yHKIIOHATIOM. Po3pobnsatucs cuctema Oyzae 3a BUMOramu, ski copmoBaHi Ha
OCHOBI aHaTI3y ICHYFOUMX CHCTEM Ta BJIACHOTO KOPHUCTYBAI[LKOTO JIOCBITY.

Kpim Ttoro, B Takiii cucremi Oyzae mnepeabadeHa MOXIIMBICTh CIUJIKYBaHHS 32
JIOTIOMOTOF0 OH-JIAMH 4Yary. Ha ocHOBI BiacHMX nocmimkeHb, O0mu3pko 50% IT- xommanii
BUIIJIAYYIOTh 3apOOITHIO TUIATy Ha OCHOBI BiANpaIlbOBaHUX TOAMH. [lJis TOro, mo0 CTEXHTH,
CKIJIbKM T'OJIMH IPALiBHUK BUTPATUB Ha BUKOHAHHS 3aB/laHb, KOMIaHIi BUKOPUCTOBYIOTh TaK
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3Bani time-trackers. Taki nojgaTku NpaIOIOTh HACTYMHHM YHHOM: SIK TUIBKH TIpalliBHUK
MMOYMHAE BUKOHYBATH TIEBHE 3aBAaHHs, BIH BIIKPUBAE 1€ THCTPYMEHT Ta (DiKCye yac movaTrKky
poOOTH, HATUCHYBIIIM Ha BiIMOBIAHY KHOIKY. SIKIIO MpalliBHHUK 3 MMEBHUX MPUYUH MPUTTHHSIE
po0OTy - 4yac 3YNMUHSAETHCS. B KiHII JHSA KOXXEH POOITHUK TMOBUHEH BiJ3BITYBATHUCS IEper
KEpIBHUKOM, IO BiH BUKOHYBaB MPOTSTOM JHS Ta CKUIbKM 4Yacy e 3aifHsuto. OCKiIbKH Ha
ChOTOJIHI BEJIMKA KUIBKICTh KOMITaHIM BHUKOPHCTOBYIOTH TaKHH IMiAXiJ J0 pOOOTH, TO HaMH
CTaBUTHCS METa JIOJIATH JIaHy MOXKIIUBICTh y CBOIl CUCTEMI.

[HCTpyMEHT CTBOpeHHMII Ha MOBI TpOrpaMyBaHHs Java 3 BHKOPHCTaHHSIM TaKHUX
dpeiiMBOpKiB, sik SPring (BukoprcraHo HacTymHi moayimi: Spring Boot 1.4.3, Spring ORM
4.2.3, Spring Security 4.2.3) ta Hibernate sepcii 4.36. Jlomatkosi 6i6mioreku: JodaTime 2.3,
Jadira 3.1.0.CR10, Jackson Libraries 2.7.5 Ta Json Web Token 0.6.0. Cucrema mnoBuHHa
B3aemoiATH 3 Gasoro0 manux MySql. [lani, mo OyayTh 30epiratucs, mojaaHi y miarpami

(puc.1).

| sprints v
idsprint INT(11)
rname VARCHAR{45)
goal VARCHAR(45) Ly
date DATE
user_story INT{11)

>

-
| user_stories v ] issues L 4
iduser_storie INT{11) idissue INT(11)
name VARCHAR(45) sprint INT(11)
description VARCHAR(45) name VARCHAR(45)
praject INT(11) t—< created by INT(11)
> priodty INT{11)
W type INT(11)
: severity INT(11)
] companies - ] users v r"é state INT(11)
idcompanies INT(11) idusers INT{11) : sign INT{11)
name VARCHAR(45) ) responsibilities INT(11) : story_points VARCHARI(45)
description VARCHAR(AS) | | | company INT{11) 1 >
> "< login VARCHAR (45) M= 4
# i password VARCHAR(45) i
— | name VARCHAR(45) |
* :L & _mail VARCHAR(45) J|
_| projects v i—lé phone VARCHAR (45) -
idproject INT(11) | position VARCHAR(45)
>ocompany INT(11) : 2 project INT(11)
e =

name VARCHAR(45)
description VARCHAR(45)
>

Pucynox 1. [liarpama moemni qaHux

Omxe, cTBOpeHHs goctynHoi Bepcii task tracking system 3 moBHuM ¢yHKIiOHANTOM Ha
MOBI MporpaMmyBaHHs Java 103BoiuTh [T-KoMmaHisIM 3HaAYHO 3MEHIIMTH BJIACHI BUTPATH Ta
NPaBUIHHO HAJATOJUTH CHUIbHY POOOTY KOMaH/IM HAaBITh P BiJIaJI€HOMY JIOCTYIIL.

Jliteparypa

1. Maulik Thaker. Task tracking system [Enexrponnuii pecypc] — Pexum mocrymy:
URL: https://www.slideshare.net/MaulikThaker1/task-tracking-system.

2. Project Management Blog [Enexrtponnmii pecypc] — Pexxum moctrymy: URL:
https://explore.easyprojects.net/blog/9-advantages-of-task-tracking-software-that-can-t-be-
ignored.
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3ACOBM TA METO/IA 3AXUCTY TH®OPMAIIII B BE3IPOBIJHUX MEPEKAX
HA OCHOBI CTAHJIAPTY IEEE 802.15

A.l. Ostrovsky
METHODS AND MEANS OF INFORMATION SECURITY IN A WIRELESS
NETWORK BASED ON THE STANDARD IEEE 802.15

EEE 802.15 - crammapt, skwii BU3Ha4ae (i3uyHMNA Mmap 1 KEpyBaHHSA IOCTYIIOM JIO
cepesoBuINa JUIs 0€3POTOBUX MEPCOHAIBHUX MEPEXK 3 HU3bKUM piBHEM HIBHIAKOCTI. € 0a30BOIO
ocHoBoro mis mporokoiiB ZigBee, WirelessHART ta MiWi. Sk anprepHaTeBa, MOXe OyTH
BUKOPHCTAaHUH criyibHO 31 cTanmaptroM 6LOWPAN i ctangapTHUMH TPOTOKOIaMH [HTEpHETY s
noOynoBu BOyA0BaHOTO 0€31poTOBOTO [HTEpHETY.

OcCHOBHI 3aX0/11 3aXMCTy CHUCTEM Iepeaayl JaHuX Ha 0a3i npotokony 802.15: opranizaris
OesneyHnx KaHaiiB ayreHTudikauii B Bluetooth (Bukopucranus anropurmy ayreHtudikamii El
Ha OCHOBI anroputMmy wmun¢pyBanHs SAFER+; mudpyBanHs naHux Ha ocHOBI anropurmy EO
(SAFER +), ynpapminast 3 BukOpuctanHsM kimtodiB) [1]. IlludpyBanHs gaHux y TEXHOJOTIT
802.15 ckmamaerbes 13 4OTHPHOX Omepalliid: 3amiHa Mepnior0 IMiJKiItoya, HelliHiiiHa 000pO0Ka
3aMiHM, TiAMIHA Apyror0 MiAKIoYa ¥ JiHiiiHe mepeTBOpeHHs. [Ipu 11bOMy BUKOPHCTOBYIOTHCS
TiTpKM OaWTOBI Omeparii, mO poOuTh med mudp OcOONMMBO 3pYYHHM Ui peajizailii Ha
MiKkpOmporecopax wmanoOi po3psagHOcTi. Ilpum mmdpyBanHi/aemmdpyBanHi BUKOPHCTOBYETHCS
OIHa YHIMOIyJsipHA MaTpulls po3mipom 16x16. [IpononyeThest ipu mudpyBaHHI BUKOPUCTATH
pi3Hi Marpumi po3mipom 16x16 Ta 32x32. Marpuus MOXe BHCTYNAaTH €JIEMEHTOM
kiroya.OcHOBOIO, Ha siKiii 6a3zyeTbest Oesneka Bluetooth, e renepariis kitodiB, sika BUpOOISETHCS
Ha OcHOBI PIN-xony. JloBxkuna PIN-kOmy mOxe Oytu Bix 1 10 16 Gaiit. B manmii yac OimbmricTs
HNpUCTPOiB BUKOPUCTOBYe 4-0aiiTOBuii kOa. Cnovarky Ha OcHOBI PIN-kOny 3a anropurmom E2
reHepyerbesi  16-6aiitoBuii Link Key, micms 40ro 3a amropurmom E3 ma 6asi Link Key
o6umcroeTsest Encryption Key. Iepiimii K104 BUKOPUCTOBYETHCS T ayTeHTH(DIKaIil, a Ipyruit
i mdpysanns. IcHye kinbka BuIiB atak Ha Bluetooth-nmpuctpOi: Bif MiIKOM HEIIKiIJIMBHX -
tuny BlueSnarf, 10 noBHOminHux DOS-atak i MiKHapOAHHMX J3BiHKIB O3 BijiOMa BIaCHHUKA
teneOHy, ab0 "mpoct0" BukpaneHHs CMC-noBimOmiieHb. Kpim TOro, icHyroTh BipycH, 1O
NOMIMPIOIOTECS 3a A0noMororo Bluetooth [1]. [lnst 3abe3medents KoH(IAESHIIIHHOCTI, MiTICHOCTI
Ta JIOCTYIHOCTI JAaHUX HEOOXITHO IpoBecTH aynuT Oesneku. (st aynuty iHpOpManiiHOi 6e3nexu
cucTeMH mepenadi JaHux crangapty 802.15 moxHa BUKOpHUCTATH OyAb-SKy i3 Clieiasli3oBaHUX
YTWIT JUIsI BUSIBICHHS Ta YHEMOXJIMBIIOBAHHS CIPOO HECAHKIIOHOBAHOTO JIOCTYILY:
Bluesnarfing, BlueSnarf++, BlueBug, BlueBump i T.m. [1]. 3a Marepianamu JOCTIKEHHS MOXHA
HaJaTH HACTYNHI pexoMeHpnamii: 3amxau BuMmukatu Bluetooth micist 3aBepmienns nepenadi
JAHWX; CTABUTH 3aXMCHUM KOJ Ha iHIIiami3aIliio 3'€IHaHHS; BMUKAaTH O0OB'SI3KOBY aBTOPH3AIlil0;
BUKOPHCTOBYBATH HECTaHAAPTHI 1 JOCTATHHO JIOBTI 3a KITBKICTIO CUMBOJIB MapoJi; BiIXWIATH
Oy/ab-sIKi 3alIUTH HA T €JHAHHS 3 HEBIIOMUMH HPUCTPOSMHU; BCTAHOBUTH HEBUIAUMHUI PEKUM
1uist OyIb-IKUX KOPHUCTYBadiB; 0e3 motpedu He BMuKati Bluetooth-npuctpiii B MOAHUX MicLsX;
HE BUKOPHCTOBYBATH TEXHOJIOTIIO B KOMEPIIMHUX LUISIX; MPU MOMKIMBOCTI «IEPETPOLIUTHY
nporpaMHe 3a0e3rne4YeHHs MPUCTPOIB 0 HOBIIIUX BEPCiid.

Jlireparypa

1. Bluetooth Security Vulnerabilities and Bluetooth Projects [Emexrponnuii pecypc]. -
Pesxxum moctymy: URL: http://trifinite.org/trifinite_org.html
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MATEMATHUYHE 3ABE3IIEYEHHS TPOT'PAMHOI'O TEHEPATOPA TOHOBUX
CUI'HAJIIB

H.M.Osukhivska, PhD, Assoc. Prof., S.VV.Stenhach
MATHEMATICAL METHODS OF SOFTWARE FOR THE TONE SIGNALS
GENERATOR

Ha cporomHimHuid [OeHs OOCIIDKEHHS OIOMEOUUYHUX CUTHAJIIB 3OiHCHIOETHCA 3a
JIOTIOMOT'OF0 CyYacHUX KOMIT FOTEPHUX CHCTEM Ta iHPOpMAIiiHUX TexHoJorii. JlocuTh 9acTo
CTOITh 3a/aya SK TECTyBaHHS KOMII'IOTEPHUX MA1arHOCTUYHUX CHCTEM Ha TNpeaAMeT
KOPEKTHOCTI TPEACTABICHHS PE3YJbTATIB 1X POOOTH, TaK 1 MOJCIIOBAHHS PI3HUX THITIB
0lOMEIMYHHUX CUTHAJIIB 3 METOIO JTOCHIKEHHS 1X XapaKTEPHUCTHK 1 MapaMeTpiB, a TAKOX 3MiH
y HUX IIiJ] BILTABOM Pi3HHUX (PaKTOPiB, IO AiFOTh HA OPTaHi3M JIFOJAUHHU.

JUis [1arHOCTUKU KJalaHHUX YypakeHb Cepls JIIOJWHM BUKOPHCTOBYIOTH TOHOBI
curHaii. Tomy 1 mocTae HayKOBO-TEXHIYHA 3ajjada po3pOoOKH MPOTPaMHOTO reHepaTopa s
MO/JICJIFOBAHHS Ta ONPALIOBAaHHS TOHOBUX CUrHaiiB. Taki mporpamHi CUCTEMH BHKOHYIOTH Y
BUTJISII  CIICHIAII30BAaHOTO  KOMIT' FOTEPHOTO TPOTPaMHOrO 3a0e3redeHHs Ha OCHOBI
0OrpyHTOBaHOI MaTEMaTHUYHOT MOJIEII.

B 3anexHoCT! BiJl TUIy CUTHANY, KU JOCTIIKY€EThCS, CTBOPIOETHCS MaTeMaTHUYHUN
onuc (Moaens), K Oaza OOIPYHTYBaHHS AITOPUTMIB JJIS OILIHIOBaHHS XapaKTEPUCTHUK
(iHpopMaTUBHUX O3HAK) CUTHalIy. Y JaHOMY BHIAJKy, SIK MaTeMaTHU4yHE 3a0e3Ne4eHHs
IPOTPaMHOT0 IreHepaTopa TOHOBHX CHUTHAJIB, BUKOPUCTAHO MaTeMaTHYHY MOJENb Y BUIJISI
penakcaiiiHoro MyabTHITyIbcaTopa [1].

IIporpamHuii reHepatop TOHOBUX CHUTHAJliB — L€ MpOrpama, ska reHepye TOHOBUH
CUTHAJ cepls JIIOJUHU 3a aNropuTMoM, NoOynoBaHMM Ha 0a3l MaTeMaTH4HOI MOJENl y
BUTJISAI  pelaKkcallifHOro MyJbTUIYyJbcaTopa. Taky Mojenb MOXHa TNPEACTaBUTH 3a
JIOTIOMOT 010 HaBeieHo1 popMmynu [2]:

12 ) HE - pTIGE) +a6)

k=15

ne H — ¢ynkuig Iesicaiina; T — mepiof; cepueBoro mMKIy; — XBHJIBOBUH MaKEeT OKPEMOTO
TOHY (OMUCYETHCS 3a JOMOMOIOI0 I'PYIMU XBHIb 3 OJM3bKMMH 3HAYCHHSIMHU IMITYJIbCIB); K —

HOMEp TOHY B CEpIIEBOMY ITUKIIi; q(®)- sanumkoBuii (GhoHOBHI TITYM BiJ YCIX MOMEPEIHIX
CEpILIEBUX IUKIIB.

Jlnga  peamizanii HpoOrpaMHOTO TeHepaTopa TOHOBUX CHTHAJIB 3alpolOHOBAHO
BUKOPUCTATHU OE3KOIITOBHE iHTCFpOBaHe CCPCAOBUILC p03p06KI/I mporpamMHoro 3a0e3IeueHHs
3 BIAKpUTUM BuxigHuM kogom NetBeans.
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PO3POBKA IHTEPAKTUBHOT'O JOJATKY JJIAA JIATHOCTUKHU CEPLHEBO-
CYJAUHHOI CUCTEMM 13 3ACTOCYBAHHSIM MAIIMHHOI'O HABYAHHS

A.V. Pavlenko, M.R. Petryk Dr., Prof.
DEVELOPMENT OF AN INTERACTIVE APPLICATION FOR DIAGNOSIS OF
THE CARDIOVASCULAR SYSTEM USING MACHINE LEARNING

[tyyni HeWpOHHI Mepexi, sK Mojaedl OioJoriyHOi HEWPOHHOI Mepexi, Ha
CHOTOJHIIIHIN JI€Hb MAalOTh HIMPOKY OOJIACTH 3aCTOCYBaHHs, 30Kpema i B MmeaunuHi [1].
[IpoTe, AOCTYI 10 aKTyalbHUX MEAUYHUX JIAHUX € YCKIQJHEHUM, a ICHYIOYl BIIKpUTI 0a3u
JAHUX HE MAIOTh 3B 53Ky 13 MEPCOHAILHUMH JaHWMH TAaIi€HTiB. [IpoBeeHHs MOIEIIOBaHHS
HAa OCHOB1 aKTyalli30BaHHUX JaHHMX JIO3BOJIUTH MiJBHUIIUTH TOYHICTH Mozeneil. Haitbinbin
JIOCTOBIPHI MOJIENIi MOKHA 3aCTOCOBYBATH JUISl aBTOMATH30BAHOTO CITOBIIICHHS TMAIli€HTIB
MEIMYHUX 3aKJIajiB MpO IMOBIPHICTh HAsBHOCTI Yy HHUX II€BHHUX 3aXBOPIOBaHb, Ta
HEOOXIJHICTh 3BEPHYTHCH 70 METUYHOTO ITEPCOHATTY.

3anponoOHOBAaHUN 1HTEPAaKTUBHUM JOJATOK JUIs JIarHOCTUKU CEepLEBO-CYIUHHOI
CHCTEMH 13 3aCTOCYBAaHHSM MAlIMHHOTO HAaBYaHHS BHUpINIye MpOOJEeMYy NUIIXOM OOMIHY
iH(pOpMalli€r0 MK MEAUYHUM IEPCOHAIOM Ta HAyKOBHMM I€pcoHaIOM. MeauyHuii nepcoHa
y I1IbOMY BHIIQJKy HaJa€ CUCTEMI JOCTOBIpPHI JaHl MI0J0 (i310J0TIYHUX MapaMeTpiB
opraHi3Mmy nauieHTta. HaykoBuii mepconain 31iiCHIOE aHaJi3 JaHUX, Ta Ha IX OCHOBI BU3HaYae
HMOBIPHICTb HasBHOCTI 3aXBOPIOBaHb y IIEBHOTO MAIli€HTA.

[lepcneKTUBHOIO apXITEKTYpOK IpU PO3poOIl TAaKOro J0JATKy € MIKpocepBicHa
apxiTekTypa. 3aBAsSKd aOCTparyBaHHIO (YHKIIOHAy y MIKPOCEPBICH JOCSTA€EThCS JerKa
MaciTabOBaHICTh y IIMPHUHY, IO JIO3BOJISE 3I1MCHIOBATH PO3POOKY 13 3aCTOCYBaHHAM
MOPIBHSIHO HEBEJIMKUX pecypciB [2].

Kito4oBuM pillIeHHSM MPH CTBOPEHHI MIKPOCEPBICHOTO JI0JIATKY € e(heKTUBHUM MOALT
(GyHKIIIOHAy MDK MIKpocepBicaMH, NpU SIKOMY >KOJE€H 3 HUX HE MaThUMe HaJMIpHUX
3anekHocTel BiJ iHIMX MikpocepBiciB [3]. g edexkTuBHOT poOOTH A0AATKY (PYHKIIOHAT
OyJI0 PO3/IITIEHO 3a THUIIOM MEPCOHATY, KU HEOOXITHUM A oro oOCiIyroByBaHHs. Takox
nepeadayeHo 3aXUCT MEPCOHAIBHUX JaHMX MAalli€HTIB, OAHOYACHO 3 SIKUM 3a0e3nedyeTbes
MEXaHI3M OIOBILICHHS MAIl€HTIB, IO HAJAIOTh CBOI JaHi y cucteMy. TakuM UYHHOM,
HerepcoHi(iKoBaH1 JaH1 3p00JIEHO BUTLHO Ta MyOIIYHO TOCTYIMHUMH, 1110 JJO3BOJISIE HA OCHOBI
3i0paHux 0a3 JMaHMX 13 3aCTOCYBaHHSIM MAIIMHHOTO HABYaHHS 3J1HCHIOBATH A1arHOCTHKY
PI3HOMaHITHUX 3aXBOPIOBAHb B AaBTOMAaTHUYHOMY PEKHMI.
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JTOCJIIKEHHA CUCTEMHU OIPAITIOBAHHS IIUKJIIB COHAYHOI
AKTHUBHOCTI

T.M. Pavuk, Lytvynenko I.V. Ph.D., Assoc. Prof.
RESEARCH OF THE SYSTEM OF PROCESSING
OF SOLAR ENERGY CYCLES

[{ikaBoto ocobnuBicTi0O COHIIS € IUKJIIYHI, PEryJISIpHI MPOSIBU COHSYHOI aKTUBHOCTI,
TOOTO BCi€i CYKYMHOCTI CIIOCTepexIMBHX (IIBUAKO abo moBinbHO) siBuim Ha Conmi. Lle i
COHSYHI INIIMH - 00JIaCTI 3 CHJILHMM MArHiTHHM IOJIEM, 1 COHSYHI CIajlaXW - HaHOIbII
MOTY)XHI 1 MIBHJAKI TPOIECH, SKi 3a4illal0Th YCIO COHSYHY atMocdepy HaJ aKTHBHOKO
0o0yacTio, 1 COHSYHI BOJIOKHA - IUIa3MEHI YTBOPEHHS B MAarHITHOMY IIOJi COHSIYHOT
aTMocdepH, 0 MATh BUJ BUTATHYTHX (O COTEHb THCSY KiJIOMETPIB) BOJOKHOMOMIOHMX
CTPYKTYP.

IcHye Teopis, sika MOB’s3y€ IUKIM COHSYHOI aKTUBHOCTI 3 PI3HHUMH IpOIIECaMH Ha
3eMJIi B TOMY YHUCJi 1 €KOHOMIYHUMHU IUKIaMH [1], mpupoaHo-(pi3uYHUM MpoLiecaM MOsICHIOE
MUKIIYHICTh TOCIIOAAPCHKOTO JKUTTS Tomo. COHSYHA aKTHBHICThH BIUIMBAE SIK HA MEIIKAHIIIB
3eMJIl Tak 1 Ha pi3HI 3eMHi mpouecd. Tomy, HOCHIKEHHS IUKIIB COHSYHOI aKTUBHOCTI €
aKTyaJIbHOIO HAYKOBO-TEXHIYHOIO 3a/1a4€HO.

Jlana pomoBigs Oyae CTOCYBAaTHUCh JOCHIKEHHIO CHCTEM OIpPAIlOBAaHHS IIMKIIIB
COHSTYHOT aKTUBHOCTI.

CoHgYHA AaKTHBHICTb BH3HAYA€THCS 3a KUIBKICTIO INIIM 1 cramaxis Ha CoHIl,
MOB'SI3aHUX 31 3MIHAMHU MAarHiTHOTO MoJsi. L{MKI COHSYHOI aKTUBHOCTI - Bii MAKCUMYMY [0
MakCUMyMy - TpuBae npuOmu3Ho 11 pokiB. YV poku akTuBHOro COHII MOCHIIOIOTHCS 1
YacTIIAIOTh MarHiTHi Oypi, K1 MOXKYTh BUKJIMKATHU SIK TEXHIUHI IPOOJIEMH, TaK 1 HE3yKaHHS
y JOJIeH, B 111 YaCH YacTillle CIIOCTePIiraloThes MOSIpHi csiiBa [3].

SIK TIOSICHIOIOTH BU€HI, 10 HemaBHBOTO Yacy CoHIle 3HaXOAMIOCsA B (a3i Tak 3BaHOTO
BEJIMKOTO COHSIYHOTO MakKCHUMyMy, B XOJi SIKOTO aKTHUBHICTh CBiTHJIa Oyla TPOXHU BHILOIO
Oararopiunoi Hopmu. OHaK HUHIMIHINA, 24-1 UK, 10 TToyaBcs B ciuHi 2008 poky, BUSIBUBCS
pEeKOpIHO CNa0KUM, 1 y CBilf Yac acTpOHOMH MOOOIOBAIUCA TOTO, IIO CBITHJIO BIAJae B
"CruIsiuKy", OJIHaK BIIHOBJIEHHS HOro akTuBHOCTI B 2015 polii 4acTKOBO pO3BisIO I MiA03pH.

[Tpote 3apa3 yncino misiM Ha COHII MOCTYIIOBO MaJAa€, 1 BYEHI OUIKYIOTh, 110 X YUCIIO
3HOBY MOXe€ JJOCATTH PEKOPIHO MAIUX 3HAYCHb.

Skmo Tpenau 24-ro MKy MOBTOPSTHCS, TO TOJ, SIK BBaXKaroTh EJCBOPT 1 ii kojeru 3
Vuisepcutery bipminrema (BenmukoOputanis) [2], IIIKOM MOXJIMBE HACTaHHS TIEBHOTO
aHasora MayHJIepOBCHKOT0 MIHIMyMY, NE€pioy aHOMaJIbHOTO crokoto Ha Conti B 1645-1715
pOKax, 3 iCHyBaHHSM SIKOTO TIOB'SI3YIOTh TPUBAIHHA TEPi0]] TOXOJIOAaHHS KIIIMATy Ha MOYAaTKy
Hogoro uacy, sikuii TpuBaB 3 KOPOTKMMHU TeruMu "niepepBamu’” 3 1550 mo 1850 pp..

OTxe, HaCTyl HOBOTO COHSIYHOTO ITUKIIY Ma€ BEJIMKE 3HAYEHHS HE TUIBKU JJISI CTaHy
€KOHOMIKH, a i JIJIS 3aJIe)KHOCTI HAIIOT0 TEXHOJOTIYHOTO CYCHIBCTBA BiJ KocMocy. st Hac
1Ie 0O3HaJae, 110, 30KpeMa, iCHye HeOe3neka rnmepedoiB B poOOTi MTYYHUX CYNMyTHHUKIB 1 HaBITh
TOYHOI Ha3eMHOI TeXHiKH. MaiiOyTHI COHSYHI Oypi MOXYTh BUBECTHU 3 JIaJy CYNyTHUKH, HA
Kl OpIEHTYIOTBCS TIPM MPOTHO3YBaHHI moroad 1 Hapiramii B [7obambHIM cucTemi
no3urlionyBanHs. CIUIECKH DPaJiOBUIIPOMIHIOBAHHS MOXYTh TOCTYKUTH IEPEIIKOI0I0 IS
MpUHAMaHHS CUTHAJIIB MOOUTPHMX Tele(OHIB, a BUKHIM KOPOHAJIHHOI PEYOBHHH MOXKYTh
BUKJIMKATH 3001 B eJeKTporocTradaHHi. Takoxk e MOXe TOPKHYTHUCS 1 aBialepenboTiB -
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MOXYTh BiIOYBaTHCsI MOPYIICHHS Paaio3B'A3Ky, HaBIraliifHi HOMWJIKH 1 Mepe3aBaHTaKEHHS
KOMIT'FOTEPIB.

[IpaBmibHO TigiOpaHa MOJENb TOBEOIHKA TMPOLECY JI03BOJSIE  €(PEKTUBHO
MPOrHO3YBaTH MOr0 MOBENIHKY Yy MailOyTHhOMY. IcHYye Garato MeTofiB, 3a JOIOMOTOKO SIKUX
MO’KHA CIIPOTHO3YBATH COHSYHY aKTMBHICTb. IX 06'e/lHye Te, 110 B OCHOBI KOKHOTO 3 METO/IiB
nexath ynciia Bonbda. Uucna Bonbda (Mi>KHApOIHE YHCIO COHAYHUX TUISIM, BITHOCHE YHCIIO
COHSIYHUX TUISIM) - YHCIOBUHM Toka3HUK missM Ha Conmi. lle HalmomupeHIimui MoKa3HUK
COHSIYHOT aKTUBHOCTI.

Uucna Bonbda 009uciroroThes 3a (GopMyIior:

W=k-(f+10-g)

Jle k - HopMyBabHU# KOEDIIIIEHT;
f - KIJIBKICTB CIIOCTEPEKYBAHUX TUISIM;
0 - KUTBKICTh CIIOCTEPEKYBAHUX IPYI ILISIM.

HopmyBainbHi koedimieHTH K BUBOASTHCS TS KOXKHOTO CIIOCTEpiraya i TeJecKkora, mo
JTa€ MOJKJIMBICTH CIIUJIPHO BUKOPHCTOBYBATH JaHi, OTPUMaHl PI3HUMHU cCIIOCTepirayaMu. 3a
MDKHapOAHY CUCTeMy MpuidHATI uucna Bombda, sxi B 1849 pomi mouama myOriikyBatu
[{ropuxchka obcepBaropis, i it akux KoedimieHT K npuiiHsaTuii piBHEM 1.

[IporHo3yBaHHSI COHSIYHOI AKTHUBHOCTI € 1 Oyne aKTyaJlbHUM 3aBJIaHHIM, TaK SK
BIUIMBY COHIM HA 3€MHI IPOIECH BCE OJHO HE YHUKHYTH, MOKHA JIHILE MOcIabutu Horo
HETaTUBHUU BIUIUB [4].

Y MalOyTHIX JOCTIIKEHHSX IUIAHYETbCS PO3POOUTH METOIU aHali3y Ta MPOTHO3Y
[IUKJIIB COHSYHOI aKTUBHOCTI.
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KEPYBAHHS LIBUJIKICTIO ABTOHOMHOI MOJIEJII I3 BUKOPUCTAHHSI
HEWPO HEYIKTOI JIOT'IKA

M.I. Palamar Dr., Prof., M.O. Strembitskyi Ph.D., V.O. Strembitskyi
CONTROL OF THE SPEEDITY OF AUTONOMOUS MODELS FROM THE USE OF
THE NEURO NON-LIKE LOGIC

CkaloBUMH CHUCTEMaMH KepyBaHHS aBTOHOMHOI camoximHoi moxeni (ACM) e
Oarato3B’s3H1 HENIHINHI AuHaMIYH] 00’ €KTH.

Merta mNpOBEACHOTO MOCHIIKEHHS TOJNSArae y MiABHIIEHHI TOYHOCTI KEpyBaHHS
mBUAKICTIO TpuBoy ACM, sKa ciifye 3aJaHOMY MapuIpyTy s MiABUILEHHS ii TUHAMIYHUX
XapaKTEPUCTHK.

Ockinpku mBuAKICTE ACM 3amexuTh BiJ 4YacTOTH OOepTaHHS NPUBOIY, TO
aKTyalbHUM € JOCIIJDKCHHS TPOLECY KEepyBaHHS 3MIHM IIBUAKOCTI OOEpTaHHS JBHUTYHA
nocriitHoro crpymy (IIC) mpu 3MiHHOMY HaBaHTa)KEHHI Ha BHUXOMAl. Y POOOTI MPOBEACHO
HOPIBHSAHHS pOOOTH KOHTPOJIEPIB MBUIKOCTI JUIS PETYIIOBAHHS YacTOTH OOEpTaHHS JABUTYHA
[1C npu Bukopuctani [11I- Ta HewiTKOrO perymnsropa.

HanamryBanHst HeuiTKoro perynsropa chopmoBaHi Ha 0asl mpaBuil s SKHX
BXIJHMMH BEIMYMHAMM € 3HAUeHHsA 13 JaBadyiB BiACTaHi, AKi 3aMiHEHI JIHIBICTHYHHUMH
3MIHHUMH (Iy*e OJIM3bKO, OJU3bKO, AAJIEKO).

Ha puc.1 300pakeHa cTpyKTypHa cXxeMa peryssTopa MIBUAKOCTI 00epTaHHS JABUIYHA
IpUBOIY Mojieni 13 BUkopucTtanHsM [1I-perynstopa ta 610Ky HEMPO-HEUITKUX MHOMXKHH.

i Ryanv.

a) 0)

Pucynok 1. CTpykTypHa cxema peryastopa mBHAKOCTI ooepTanHs npuBoxy ACM (a),
MepexiHl XapaKkTepUCTUKU BiIIpalfoBaHHs BcTaHoBIeHoro 3HaueHHs (1-I1I-perynsarop, 2 —
peryasTopa Ha OCHOBI HEHpPO-HEUITKO1 JIOTiKK) (0)

[Ipu 06poO11i 30ypeHHs 10 KaHally KepyBaHHsI PEryJsaTopa Ha OCHOBI HEHpPO-HEUITKOL
JIOTIKM Ma€ 3HAaYyHO Kpalli TOKAa3HWUKU IIBHIKOAII y TMOpiBHSIHHI 31 3BuYaiiHuM [II-
PETYISATOPOM, @ — caMe 3MEHIIMIIOCS TepeperyaoBaHHs 10 KYTy TIOBOPOTY KOJIC y 2 pa3H i
10 40% 3a kepyBaHHAM MIBUAKOCTI Mojeni. Came Il mepeBarn MO>XKHa BUKOPHUCTATH JUIS
KEepYyBaHHs HE TUIbKHM IIBUKICTIO Ta MAHEBPEHICTIO, alie il MPUCKOPEHHAM, 1110 Ha KOXKXHOMY
Kpoli 3a0e3neuye OUIBII TUIABHY AWHAMIKY pyXy 0e3 pi3KMX PHBKIB KOJHBAaHb IIBHIKOCTI.
[Ipy npoMy Taky cucTeMy MOXY CHUHTE3yBaTH B HEBHM3HAUCHMX YMOBAaX IlapaMeTpiB
ABTOHOMHOT MOJIEII.
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BATATOLIJIAXOBA MAPIHIPYTHU3ALISA HA OCHOBI AJITOPUTMIB
MYPAIIKOBHUX KOJOHIN

M.V. Palchak
MULTIPATH ROUTING BASED ON ALGORITHMS OF ANT COLONIES

OcrtanHiM YacoM O€37pOTOBI MEpeXi € OCHOBHHUM HAINpPSIMKOM PO3BUTKY MEpPEXKeBOi
iHaycTpii. OCHOBHOIO MEPEBArol0 CTBOPEHHS CIHEIialli30BaHUX Mepex (MEpex JOBIIbHOI
CTPYKTYpH) € MOKJIMBICTh BCTAHOBJICHHS 3'€THAHHS MK TE€pPMiHAJIAMH 3BIIYCUIb 1 B OYyIb-
AKUII MOMEHT 4acy 0e3 AomoMoru (pikcoBaHOi, a Ha MPAKTHUIll YACTO >KOPCTKO BU3HAYEHO 1 1
[EHTPaJIi30BaHOI MepeXeBO1 iHPPaCTPYKTypH.

BinnoBinHo 10 HaOLIBII TOMMPEHUX YABIECHH MOOUTbHA MEpeXka JOBUIBHOT CTPYKTYPH —
e Mepexka, CHOHTaHHO abo JOBUIbHO chopmoBaHa 0e3 Oyab-IKoi IIEHTPaIbHOI
AIMIHICTPATUBHOI CHCTEMH 1 CKIAIAa€TbCcs 3 MOOUIBHHMX BY3JiB, III0 BHUKOPHUCTOBYIOTH
Oe3apoToBuii iHTepdelic nis nepenayi nakeTHux AaHux [1]. By3nu B Mepexi Takoro Tuiy
MOXYTh CIIY’)KUTH SIK MapIIPyTU3aTOPaMHM, TaK 1 XOCT-BY3JIaMH, 1 BOHU MOXYTh TE€pECHIIATH
HaKeTH JaHMX JUIs IHIIMX BY3JiB 1 MIATPUMYBAaTH BUKOHAHHS IIPOrpaM KOpHCTyBaya.

[TigkmacoM MOOUTBHOT Mepexi, 0 BUKOPUCTOBYE NPUHIMII AOCTYIY A0 BY3JiB B
3aJIeKHOCTI Bijl cuTyalii, o ckinanacs, € mepexxi MESH. V mepexxi MESH By3nu nos's3ani
omuH 3 onxHuM. Opranizamis Mepex komipuactoi cTpykrypu (MESH)  no3Bomse
MapuUIpyTU3yBaTH JaHi, Tojoc 1 KOMaHAM MK By3JaMu Ii€ei Mepexi. Mepexka BpaxoBye
Oe3nepepBHI MIAKIIOYEHHS Ta 3MIHM KOHQIrypamii Mepexi Npu BUHUKHEHHI MpoOiIemM
(HecnpaBHUI By30J1 200 GJIOKOBaHMHN HIIAX ), BAOMPAIOYN ONTUMAIBHUNA HUIAX («CTpUOAtOum»
BiJI By3J1a JI0 BY3J1a, TIOKH He OyJie MOCATHYTHH aJpecy NpU3HaYCHHS).

MESH - ne MmepexkeBa TeXHOJIOTIS, sIKa J03BOJISE HEJIOPOTUM By3JIaM Mepexi pIBHUM 3a
CTaTycOM 3a0e3leuyBaTH JIBOCTOPOHHIM 3B'S30K 3 IHIIMMU BY3JIaMH B Il Mepexi 1
aBTOMATMYHO BHOMPATH ONTUMAIbHUM NIUIAX Ui MPOXOKEHHs MakeTiB. Taka MOXIIMBICTh
J03BOJIAE  €(PEKTUBHO  pPO3LIUPIOBATH  ICHYIOUY  IHQpacTpyKTypy  Mepexi,  sKa
BUKOPUCTOBYETHCS JJISI CHUIBHOTO JIOCTYIY, 3 OJHOYACHUM 30UIBIIEHHSAM 1 MOMIJIMBOCTEH 1
JT03BOJIIE 3HAYHO 3HU3UTH OOMEKEHHS IO MPOIYCKHINA 3/1aTHOCTI MOB's3aH1 31 301IbLIICHHIM
yuciaa 8 MIJKIIOUYEHUX Oe3pOTOBMX KIIIEHTIB, SKI NMpUTaMaHHI 3BHYAiHUM O€3pOTOBUM
MmeperkaMm. HaliBaxmuBimmM etarmom po3Butky MESH-mepex € 3aBmaHHs 3a0e3nedeHHs
HEOOXIJTHOI SKOCTI OOCIYyroBYBaHHs, TOMY IO 4epe3 MOOUIbHICTh BY3JIB Ta OOMEXKEHHs
pecypciB BIAMOBH B 0€3pOTOBUX Mepekax B1IOYBarOThCS YacTille, HXK y mpoBigHuX. Kpim
TOT0, B TAKMX MEpekax MOCTIHHO 3pocTae o0csT TpadiKy pealbHOro Yacy, YyTJIMBOTO 10 3MiH
3aTPUMOK, TMPOMYCKHOI 3/aTHOCTI KaHATIB 3B'A3Ky, BTpaTu makeTiB. OgHuUM 13 3aco0iB
3a0e3nedeHHsT AKOCTi oOciyroByBaHHs B MESH-mepexxax € mpoTokonu mapiipyTH3ariii.
IcHyroui mpoTokoiM MapmipyTH3aiii po3poOsieHl I APOTOBHUX Mepex 0e3 ypaxyBaHHS
JUHAMIYHOI ~ TOMOJIOTii, OOMeXeHb eHeprii Oe3ApOTOBUX  ajamnTepiB, MPOIYCKHOI
CIIPOMO’KHOCT1 KaHaliB 3B'SI3KYy. Y 3B'I3KYy 3 LIMM BUHHUKAa€ HEOOXIJHICTh y po3poOIli HOBUX
aIalITUBHUX METOJIIB MapUIpyTU3allii, [0 pearyoTh Ha 3MIHM MapUIpyTiB MiX By3JlIaMu Ta
BpPaxOBYIOTh OOMEKEHHS CIICIiaIi30BaHNUX OE€3MPOBITHIX MEPEK.

Wireless MESH (xomipyacTi Mepexi, Takox 3BaHi OaraToBy3noBumH, Mesh peer-to-peer,
multi-hop, mMepexxamu) yTBOPIOIOTHCSA Ha OCHOBI O€3ITidi 3'€IHAHD «TOYKA-TOYKa» BY3JIIB IO
3HAaXOJATbCA B 00JacTi PagiONOKPUTTS OJMH OJHOTO, PO3LIMPIOE (YHKIIOHAIBHICTH
0e31poTOBOTO A0CTYNY B [HTEpHET 1 JO3BOJISIE pealli30ByBaTH TOYKU JOCTYIY 3 OXOIUICHHSIM
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Ha TOPSJIOK BUIE, HIK B 3BUYAMHHX XOT-CIOTIB [2, 3]. 3 MOXJIHMBICTIO 3a0e3meueHHs
3aXHUIIEHOTO 0€3IPOTOBOI0 MOKPHUTTS K yCEpEaUHI MPUMIIICHb, TaK 1 HA BYJIHIIAX, B MIChKIH
MICIIEBOCTi 200 B KPYITHHX HACEJICHUX ITyHKTAaX.

OTxe, B POCKTYBaHHI MEPEXHOT iHQPACTPYKTypH BHKOPHCTOBYBATHMETHCS TEXHOJIOTIsS
0e31pOTOBOrO 3B'SI3Ky 3aCHOBaHA Ha JCIICHTPATI30BAHHOW CXeMi OpraHizailii Mepexi, Ha
BigMiHy Big THmoBux Mepex 802.1 1la/b/g, sxka 3matHa  camMoOHANaroKyBaTHCS 1
CaMOBIJTHOBJIIOBAaTHCS 3aBISKM TOMY, IO TOYKM JIOCTYIy HE TUIBKM HAJalOTh IOCIYTH
A0OHEHTCHKOTO JIOCTYIY, @ 1 BUKOHYIOTh (YHKIIII MapIIpyTH3aTOPiB/PETPAHCIATOPIB IS
IHIIUX TOYOK JOCTYMY Ti€l ) Mepesxki. Lst rexnonoris 3serscst MESH.

MESH — e mepexHa TEXHOJIOTis, 0 JA03BOJISIE HEAOPOTUM BYy3JlaM MEPEKi PIBHUM II0
cTaTycy 3a0e3nevyBaTi JBOCTOPOHHIH 3B'SI30K 3 IHIIUMU BY3JaM B I[ili MEpEkKi, aBBTOMAaTHIHO
o0upaTH ONTHUMAJIBHHUN MIISX MPOXOKeHHs nakeTiB. Ille onHiero mepeBaror Ha KOPUCTh i€l
TEXHOJIOTII € Te, 1m0 Mesh-mepeski mo0y10BaHi 3 BAKOPUCTAHHSIM MOIIHPEHOT0 0E3pOTOBOTO
craugapry Wi-fi. IlepeBarm Takoro pilmieHHsS OYEBHIHI — IIMPOKUH CIEKTp JCIIEBUX
CTaHJAPTHUX a0OHEHTCHKUX MPUCTPOIB BU3HAUAE KOMEPIIHHY YCHIIIHICTh MPOEKTIB.

Y npoekToBaHii Mepexi BUKOPHUCTOBYBATHMMYTHCS HACTYIMHI TUIHU 1H(GOpMaLIHHUX
CEepBICiB:

— IHTepHer

— KopucryBanns b/J;

— Tonmocosi BukiukH (3a Texnonoriero VOIP);

— Bigeocnocrepexxenns (Ip-surveillance)

Cranpgapt IEEE 802.11n 3acnoBanmii na texuonorii OFDM-MIMO. Jlyxxe O6araro
peani3oBaHMX B HIM TEXHIYHMX Jeraneil 3amo3udyeHo i3 crangapty 802.11a, mpore B
crangapti IEEE 802.11n nepen6auyaeTbcsi BHUKOPUCTaHHA SIK 4YaCTOTHOTO Jliala3oHy,
npuiiasToro ans crapmapry |IEEE 802.11a, tak i 4acTOTHOTO Aiana3zoHy, MPUHHATOTO IS
craumaptis IEEE 802.11b/g. 36inbinenss mBuaKOCTI nepenadi B crangapti IEEE 802.11n
JOCATAETHCSI, MO-TIEpIIIe, 3aB/ISIKHU MOJBOEHHIO UPHUHU KaHay 3 20 1o 40 Mrn, a no-apyre 3a
paxyHok peaunizariii Texuonorii MIMO (Multiple Input Multiple Output).

Jlitreparypa
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3ACTOCYBAHHA OLA-METOAY JJIS1 OITPALIIOBAHHS BIOCUT'HAJIIB B
KAPIIOJOI'TYHIM ITPAKTHUIT

Y.B. Palaniza, R.V. Kinash, 1.Y. Bogonovych
THE OLA-METHOD APPLICATION FOR THE BIOSIGNAL PROCESSING IN
CARDIOLOGY PRACTICE

OmHKMM 3 OCHOBHHUX OIOMOKa3HHUKIB, 10 MepeHocuTh BigomocTti mpo ctan CCC [1] (B
TEepMiHaX CHCTEMHO-CHUTHAIBHOI KOHIIETIIIT) € piBeHb apTepianbHOro THCKY (AT) B cynuHHOMY
pycii. Haituactime a1 HOro omocepeJKoBaHOI'O BUMIPIOBAHHS 3aCTOCOBYIOTb MAaHXETHI
TOHOMETPH 32 METOAOM peecTparii Tak-3BaHuX TOHIB KOpoTKOBa, 110 MO3HAYAIOTH Jiana3oH
3MIHU THUCKY B MAaH)KETi B MPOMDKKY MK CHUCTONYHUM Ta aiactoniyHum AT. TonomerpuyHi
AaBTOMATH30BaHI CHUCTEMHM, TMPEICTaBICHI Ha PHHKY, OIPALIOBAHHS JAaHUX HaWYacTilie
3I1MCHIOITh B pEXHMMI pPEajbHOr0 4Yacy, IpU I[bOMY JIOKasli3alis KJIIOUOBHX €JIEMEHTIB
BUSIBIISIETBCSL 3BUYAHUM OJIHOTIOPOTOBMM METOJIOM 3 Tictepe3ucoMm. Takwii cmocid mae
Oe33amepeyHy BHUIOAy Y BHUIVSAAI MiHIMI3amii HEOOXITHMX  amapaTHO-MPOTrPaMHHX
00unCIIIOBaTIbHUX pecypciB. OAHAK TaKW{ MiAXiX O ONpaIfOBaHHS MOCTIIOBHOCTI, sIKa 3a
CBOEIO MPHUPOAOI0 € HECTALlIOHAPHUM BHIIAJKOBUM IIPOLIECOM € HAATO CIPOLICHUM Ta
anpiOpHO HE JJa€ BUCOKOT'O PiBHS MMOBTOPIOBAHOCTI pe3yabTariB. PO3BUTOK MIKPOIIPOLIECOPHOI
TEXHIKM (30Kpema postnTi-nminensii sapa ARM) yMOXIHMBHIIO 3HM)KEHHS Maco-TaOapUTHHUX
MOKAa3HUKIB TOTOBUX BHPOOIB MEIUYHOTO IpPHU3HAYEHHS, iX EHEProclOXMBAaHHS, PpI3Ke
30inpienns mBuakoaii (MIPS) Ta o6uncitoBagbHOI MOTYXKHOCTI, TOMY J€SKi TOHOMETPUYHI
CHUCTEMM 3aCTOCOBYIOTh PI3HOTO pOJAY METOAM IMOILIYyKy NarepHIB sIK B 4acoBiil o0iacTi
(koHBOJTIOLIIS), TaK i B CHEKTpalbHil (3 pisHUMHU Oazucamu, 30kpema Eiinepa, MacmTabHuX
koedimieHTiB). Lle 3ymoBmroe 3HauHI OOYMCITIOBANIBHI 3aTpard (B OCHOBHOMY Ha oreparii
MHOKEHHSI 3 HAKONMYEHHSM) Ta BUKOPHCTAaHHS 3HAYHHUX 00’€MiB maMm’sTi (ZOpOroBapTicHa
EEPROM).

3anponoHoOBaHo Ul MOIIYKY natepHiB (TyT Pyp’e-00pa3 ToHiB KopoTkoBa 3BakeHHX
3 BikHOM [ayca 3aaJi MiHIMi3alii KpalloBUX €(EeKTiB) B CHEKTpalbHINA 001acTi 3aCTOCYBAaTH
Mon(iKOBaHUH METOA MEepeKpuTTs 3 migcymoByBaHHsIM (overlap-add, OLA), mo Ga3yerbcs
Ha (QyHpamentanpbuux npuHmunax [HOC: po30UTTS NOCHIIOBHOCTI Ha (parMeHTd 3
NEPEeKPUTTAM, 0O0umciieHHs nepeTBopeHHss Dyp’e Ha HUX, TPOBEACHHS HEOOX1THUX OIeperiil
B CIIEKTpajbHIM oOnacTi (y HalIOMy BHIAJIKy BUAUICHHS 00pa3y maTepHy i3 BiJCIKaHHAM
HENOTPIOHMX TapMOHIK) Ta 3BOPOTHE MEPETBOPEHHsS. Takuii HEPEKYpCUBHHMM MEXaHi3M J1a€
MOXJIUBICTh YHUKHYTH 3Ha4HMX (a30BHUX 3MILIEHb BaXJIMBUX TOYOK MOCIIZOBHOCTI Ta
3HaYHMUH BUTpAlll MPHU OMPAIIOBAHHI BENUMKHX MacuBiB AaHuX. CyTh Moaudikalii monsrae B
opranizauii FIFO-Gydepa Tta 3actocyBaHHs po3pimkeHoro mneperBopeHHs Dyp’e s
OJZICp)KaHHS JIMIIE 3HAYMMHUX KOMIIOHEHT. Takuil MiIXil Jae 3MOTY OpraHi3yBaTH ITONIYK
noTpiOHUX NarepHiB OlOCHMTHATy B CHEKTpalbHI o007acTi «Ha IBOTY» 13 MIHIMyMOM
armaparHo-00YMCITIOBAILHHUX 3aTpPar.

Jlireparypa

1. HNansauns FO.b. CywacHi miaxomu 10 ompalffoBaHHs (OHOKAPAIOCHUTHATY Ta
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10.b. Tanstaug // BicHuk XMeTbHUIIBKOTO HAIlIOHAIBHOTO YHIBEPCUTETY. TeXHIUHI HAyKHd —
2016. — Bum. 2(235). — C. 90-93.
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AOCIIUKEHHA MOMKOMKEHb I XAPAKTEPUCTHK HECYYHX
KOHCTPYKIIN KOPIIYCY TEXHIYHUX CJYXKDB AT «'AJIMYDAPM»

Celso Hamilton da Costa Pedro
STUDY OF DAMAGE AND CHARACTERISTICS OF THE TECHNICAL SERVICE
CORPUS IN THE «GALIYTCHFARM»

Mertoro poO6OTH € BU3HAUEHHSI TEXHIYHOIO CTaHy Hecyuux KoHCTpykuii Oynisii KCII
AT «@ammudapm» B TepHOMONib (KOPIYC TEXHIYHUX CIYK0) BUKOPUCTOBYIOUM HEPYHHIBHI
METOJIM Ta Ha/IaHHS PEKOMEHJAllii 3 MiJCUIeHHs 1e()eKTHUX KOHCTPYKLIHN JUIsd MOJaIbLIOl iX
0e3MevYHo1 eKcIuTyararii.

O06’exTOM JocmiKeHHs € 30ipHe 3a71i300€TOHHE MEPEeKPUTTS 3 MOPOKHUCTUX TUIUT
oynisini KCII «"amuadapm».

Metoau JociaiKeHb — aHalli3 JITepaTypHUX JKepesl Ta aHalli3 eKCIIepUMEHTaIbHUX
JOCITIJKeHb POOOTH TeEepeKpUTTA. KOHTpONBbHI pPO3paxyHKH BUKOHAHO Yy MPHKIATHOMY
nporpammuomy komiuiekci [TIK SCAD.

Ha ocHOBI mpoBeNeHMX HATYpHHUX Ta IHCTPYMEHTAJIBHHUX OOCTEXEHb OymiBEeIbHHX
KOHCTPYKIIIM Ta BUKOHAHUX PO3PAXYHKIB OCHOBHUX HECYYUX KOHCTPYKIIiil OyaiBii 3po0ieHo
BUCHOBKM IIIOJI0 TPHUAATHOCTI JO eKcruryararii OymiBmi. Po3poOieHo mnpomosuiii Ta
pexoMeHaauii 3 MiJCUICHHS Je(eKTHUX KOHCTPYKLIN A MOaIbIIol Oe3MeYHOl eKcITyararii
OyaiBIIl B LILJIOMY.

PesynpTaTi po3paxyHKiB 3BeIeHO B TaOIHIO 1.

Tabauis 1. IlepeBipouHuil po3paxyHOK KPYIJIOMOPOKHUCTHX IUIMT NEPEKPUTTS

HinsiHka Koedimient [MepeBipka MaxkcuManbHHN TPOTHH,
BUKOPUCTAaHHS MM

Nel 0.775 MIiIHICTB 0 TPAHUIHOMY 6,46
MOMEHTY Iepepizy

Ne2 0.753 [uprHa PO3KPUTTS TPILUH 17,75

(moBrotpuBaia)

Ne3 0.806 MIiIHICTB 0 TPAHUIHOMY 11,99

MOMEHTY Iepepizy

IlepeBipouHuii po3paxyHOK OAJIOK MEPEKPUTTS MPOBEIEHO 3 3aCTOCYBAHHSAM MPOrPaMu
JUTSL pO3PaxXyHKY Ta MepeBipku MeTaneBux KoHCTpyKiin «CRISTALY - mporpamMHuii KOMIUIEKC
SCAD Office.

3a pe3yabTaTaMu BUKOHAHUX JOCHIIKEHb 3pO0JIEHO BHCHOBOK, 1110 HECy4a 37aTHICTh
KPYIJIOMOPOXKHUCTUX TONEPEHbO HANPYXKEHUX IUJIMT MEPEeKPUTTS  BIAMOBIIAE BUMOTaM
HOpPMAaTHBHOI Ta TEXHIYHOT JOKyMEHTalli (3a ABOMa IpylaMy I'PaHUYHUX CTAHIB).

Jlireparypa
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YHPABJIITHHA BUMOI'AMMU 10 IPOT'PAMHOI'O 3ABE3IIEYEHHSA HA
OCHOBI MOJEJII REQUIREMENTS MANAGEMENT MATURITY

V.V. Yatcyshyn PhD, Assoc. Prof., N.M. Petryk
SOFTWARE REQUIREMENTS MANAGEMENT USING REQUIREMENTS
MANAGEMENT MATURITY MODEL

CydJacHi HiAX0AU 1 TEXHOJOTIl PO3pOOKH MPOrpaMHOro 3a0e3NeyYeHHs JO3BOJAIOThH
peari3oByBaTH CKJIAJHI TPOrpaMHI KOMILICKCH PI3HOTO TIPU3HAYEHHS 3 TIOTY)KHOIO
(GYHKIIIOHATbHOIO ~ TOBHOTOIO,  JIOCTaTHIM  piBHEM  HAJIMHOCTI, 3aXUIIEHOCTI Ta
NpoayKTUBHOCTI. OfiHAK, SIK TOKa3ylTh JOCTIDKEHHS MibKHapoaHoi kommanii Standish
Group, nume y 30% mpoekTiB MOBHICTIO peali3oBaHO (YHKI[IOHATBHICTH 1 BAMOTH SIKOCTI JI0
IPOTPAMHUX TMPOAYKTIB, B YMOBaxX HE NEPEBHUINEHHS OIO/DKETY 1 YaCOBHX PaMOK IPOEKTY.
brmuszbko 50%-55% ycix MPOEKTIB 3aKiHYMIOCH YCIIIIHO, OJHAK BHMAraiu 3alydeHHs
JOJIATKOBUX pecypciB sk (iHaHcoBUX, Tak 1 dYacoBux, a 17% — 22% — B3arami
NPOBAIIOBATKMCH. [IpUYMHU TMpoBaly Ta JIOOMPALIOBAHHS MPOCKTIB  TOJSTAINA Y
HEJIOCKOHAIOCTI Ta Hee()eKTHBHOCTI 3acTyBaHHS METOMAIB 1 3aco0iB peamizamii mporeciB
iHXeHepli mporpamMHoro 3a0e3nedyeHHs. ToMy akTyalbHUMH 3aJadyaMH y Il ramysi €
3aIy4eHHS HOBUX MOJIeNiel, METOMIB 1 3ac00iB, OPIEHTOBAaHUX Ha 3a0E€3MEUEHHS SIKOCTI 5K
IpOIIeciB PO3POOKH, TAK 1 KIHIIEBOT'O POIYKTY.

Mogens Ix. Xetimana Requirements management maturity (RMM) € monudikaitiero
moneni y minxoni Capability Maturity Model for software (CMM). Lls monens nependauae
IIICTh PIBHIB 3pUIOCTI MPOIECY YIPABIIHHA SIKICTIO BUMOT JI0 IMPOrPaMHOro 3a0e3reyeHHs .
KoxeH HacTynmHHMI piBeHb IIOBHICTIO BKJIOYae B cebe NONepeqHiil, 1o gae 3Mory
3a0e3medyBaTy HellepepBHE BJIOCKOHAICHHS TPOLIECY YIIPaBIIiHHS.

PiBHi 3pinocTi mporecy ynpasiiHHs skicTio BuMmor j1o [13 HaBeaeHo Ha puc. 1.

PiBens 5

Pisens 4
IToBHOTA BHMOT
TpacyBaHHS BUMOT

PiBens 3
CTpyKTypyBaHHS BUMOT

Pisens 2
JIOKyMEHTYBaHHsI BUMOT

Pigens 1
JloKyMeHTYBaHHS BUMOT

PiBens 0
iCy THICTH BUMOT

Pucynok 1. PiBHi 3pi0cTi npoliecy yrpaBiIiHHS SIKICTIO BUMOT
[Iponec ynpaBiiHHA SKICTIO HA OCHOBI Mojieni 3piocTi RMM no3Bosisie po3poOHUKam
BJIOCKOHAJIIOBAaTH CBI Ipoliec poOOTH 3 BUMOramu mnoetanHo. IIpu 1poMy nokpaiieHHs
IPOIIeCy YIPABIIHHA SKICTIO BUMOT BiI0OYBA€ThCS HAa KOKHOMY HACTYITHOMY KpOITi.
VYV BIAMOBIAHOCTI A0 KOHIIEMINI MOCTIMHOTO TiIBHUINECHHS SKOCTI (puc.2), Tmicis
nepexoay Ha HACTYNMHHUH eTanm po3pOOHMKH MOBUHHI 3aKPIUTH HA MPAKTULI yci BiIMOBIIHI

JIO TIPOIIECY Jii.
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Pucynok 2. YrpaBniHHS POLECOM 3piJIOCTI BUMOT

HynboBuii piBeHb 3pilOCTI 3a 3aMOBUYBAHHSM MOKE OyTH NMPHUCBOEHHN OyIb-sKii
KOMaH/Ii pO3pOOHHUKIB IPOrPaMHOTO 3a0€3IEUCHHS.

Llinp piBHSA 3pinocTi «JlOKyMEHTYBaHHS BHMOT» TOJIATAa€ B OTPUMaHHI JJOKYMEHTIB,
K1 onucyoTh BumMord a0 I13. JIokyMeHT 3 BUMOraMu € BIJIPABHOIO TOYKOIO Ul MPOLECY
VIpPaBIiHHSA BHUMOTAaMH, OCKUIBKH € 0a3ucoM Ui TOJMANbIIOl PO3POOKH IMPOTPAMHOTO
3abe3neueHHs. Ha ocHoBi Bumor 10 I13 po3po0isitoTbes clieHapii TecTyBaHHs, IPOEKTYBAHHS
apXiTeKTypH, pO3pOOKH CYIPOBITHOI JOKYMEHTAIII] Ta iH.

OcHoBHa MeTa Jipyroro piBHs 3pinocTi monaeni RMM mnosnsrae B onep:kaHHI MHOXHHH
BUMOT, SIKi 3pO3yMili 3aMOBHUKY 1 KOMaHAi po3poOHMKiB. Ha mpomy erami BHMOTH [0
IPOTPaMHOTrO MPOJYKTY NOBUHHI OJTHAKOBO TPAKTYBATUCh YCI 3alliKaBIEHUMH CTOPOHAMHU, HE
CYNEPEYHTH OJHI OJHUM Ta OJTHO3HAYHO OIMCYBATH MOBEAIHKY CUCTEMH, SIKa PO3POOIISETHCA.

Line Tpersoro piHs 3pinocti B RMM Moaeni nonsirae B opraHizaiii miaHyBaHHS
Mpoliecy KepyBaHHs SIKICTIO BUMOT, Kiacu@ikailii BUMOT 3a o3Hakamu moji0HocCTi. Tpertiii
piBeHb Mojedi 3pijgocTi 3abesnedye (Qikcamiro 3MiH Yy BHMOIrax J0 HPOTrPaMHOTO
3a0e3MedeHHsl, YUM JIOCSTAETbCsS THYYKICTh BHKOHAHHS TPOEKTy. SIKmo KomaHaa
PO3pOOHHKIB Jl0CATae TMOMEPEHIX TPhOX PIBHIB 3pUIOCTi, TO HACTYHNHHMH eTall Mojsirae y
MOJKJIMBOCTI TpacyBaHHs ()YHKIIOHAJIbHUX BUMOT 1 KOMYHIKAIll He(pyHKIIOHAIbHUX BUMOT
no I13. TIpu 11bOMy BCTAHOBIIOIOTHCS BIJHOLIEHHS MK BHUMOIaMH, BHU3HAYalOTbCS Baru
KO’KHOI 3 BUMOT Ta YCYBA€THCSI HECYIIEPEUHICTh MK HUMH.

IT’satuit piBens 3pinocti Moaeni RMM nepenbavae He TIbKM BUKOPUCTAHHS BHUMOT
JUTSL Y3TO/KEHHS 13 3aMOBHHUKOM, aJie 1 JJIsl MOJAIBIIOT0 BUKOHAHHS MTPOEKTY PO3POOHUKAMH.
SIK110 pO3pOOHUKHU JOCATaOTh 11'ATOTO PIBHS 3pUIOCTI, TO 1€ Ja€ 3MOTY 1HCTPYMEHTAJIbHUM
3acobam, mpU3HAUYE€HUM JJ1s1 poOOTH 3 BUMOraMmu iHTerpysaruch 3 iHmmuMu CASE 3acobamu
i po3pobku I13. A 1e o3Hayae BUKOPUCTAHHS BUMOI O€3MOCEPEIHBbO B INMPOEKTYBAHHI
MIPOrPaMHOT0 3a0€3MeUeHHs, YIIPaBIiHHI 3MIHAMH, TECTYBaHHI Ta yIPaBIiHHI IPOEKTOM.

Jns epexTuBHOrO 3actocyBaHHS mozaerai RMM HeoOXigHO po3poOHUTH TEXHOJIOTii
peatizaiiii HiANpoIEeciB KOKHOTO PiBHS 3pUIOCT1, OCKIJIBKU ICHYIOY1 PILICHHS HE 1al0Th 3MOTH
3a0€3MeUnTH BUCOKHUI PIBEHb SAKOCTI, SIK MIPOIECIB MPOEKTYBAHHS, TaK 1 KIHLIEBOTO MPOAYKTY.
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JOAATKU HA JAVASCRIPT IJIAA BIIOBPAKEHHS EJIEKTPOHHUX
TABJIMLb ON-LINE

R.1. Petruk, Dr., Prof. M.l. Palamar
JAVASCRIPT PLUGINS FOR DISPLAYING SPREADSHEETS ON-LINE

HaranpHoto BuMOroro moOyn0oBH Cy4acHHX BeO-OpIEHTOBAHUX 1H(POPMAILIMHUX CHCTEM €
BUKOPHUCTAHHS PI3HOMAHITHUX €JIEKTPOHHUX TaOIMLb Ui BinoOpaskeHHs iHpopmauii. [Ipu yomy
OJHIEI0 13 BUMOI' SK MpaBWIO € iX IHTEPaKTUBHICTh 1 BHUIVLLL , NOAIOHMM a0 wYacto
BUKOpucTOBYBaHUX desktop enexTpoHHuX Tabnuik, Takux sk Microsoft Excel.

Jns moOynoBu Takux TaOMUIlb MOXYTh Oyrm BHKopucTaHi TexHosorii HTML, CSS,
Javascript Ta BignmoBimHi M (peliMBopkH. ICHye Benmka KUTbKICTh IDIATHUX PIllIeHb, MPOTE IS
PO3pOOKH HAMOLIBIN TIXOMATh OC3KOINTOBHI PIIIEHHS 3 BIJIKPUTHM KOJIOM, OCKUIBKA BOHU HE
noTpeOyIoTh JOJATKOBHX BipaxyBaHb Ha BIPOB3DKECHHS. BapiaHTIB BHUKOPHCTaHHS B Pe3yJIbTaTi
nomyky BusiBieHo moHan 30. 3a manmMmu caiity https://jspreadsheets.com/ necsitka HaiOiIbII
HOMYJSIPHUX pimlenp ~ HactynHa:  Handsontable(handsontable.com) ,  SlickGrid
(github.com/mleibman/SlickGrid), Clusterize.js (nexts.github.io/Clusterize.js/), DataTables
(www.datatables.net), Ul Grid (ui-grid.info), ag-Grid (www.ag-grid.com), ngTable (ng-
table.com), jqGrid(guriddo.net), React-Data-Grid(adazzle.github.io/react-data-grid/),
Backgrid.js(backgridjs.com).

B naniit BuOipIii HaiO1LIbII TOMIOHUMH IO 3BUYAHHUX EICKTPOHHHUX TAOJIHIlb € PIlllCHHS
Big Handsontable i jgGrid. TIporte mepiia B 6¢3KOIITOBHIM Bepcii Mae 6arato 0OMeXeHb, a Apyra
B3arajli MpeACTaBlicHa SK MpompieTapHa, mnoumHaroun 3 5 Bepcii. s jqGrid ichye ii
OE3KOIITOBHHUI aHANOT, SKUH pPO3BHBAEThCA MounHarouum 3 Bepcii 4.7. [lana 6ibmioreka €
MOBHICTIO OE3KOIITOBHA 1 € OKpeMOW BiTKOIO po3BuTKy. Ha 6a3i jqGrid moOymoBaHo
mikpodpeiimBopk  joGridphp(jagrid-php.net), skuit no3Bossie y 38’311 3 OEKEHAOM, IO
Hanucanuii Ha MoBi PHP orpumatn Gaxkanuii pesynprar. B monmanbmiomy OynemMo omumpaTucs
camMe Ha BUIbHO-TIOIIMPIOBAHMHM JOAATOK JJIS LIrocTpauii mikmoueHHs 1 podotu nonatky. Ilpu
MiIKTIOYCHHST €JIEKTPOHHUX TaOJIuIhb 3 TOYaTKy OOOB’S3KOBO CIIJ MiAKIIOYWTH BiAMOBITHI
TAOMHII CTHIIIB, & TAKOXK MATPUMKY jQuery. TTiqkiIroueHHsT MOYKHA BUKOHYBATHU SIK i3 JIOKAJIBHOI
nanky, Tak i CDN. Insg poGoTu 3 NOKambHOI ManKH CIiJl BUKOHATH BCTAHOBJCHHS OJHHUM i3
BapianTtiB abo "npm install free-jggrid" a6o "bower install free-jggrid". ns goctymy 3 CDN
MOYKHA CKOPUCTATHUCS HACTYITHUM TIOCUJIAHHSIM:

<link rel="stylesheet" href="https://cdn.jsdelivr.net/npm/free-jagrid@4.15.2/css/
ui.jggrid.min.css">

<script src="https://cdn.jsdelivr.net/npm/free-jqgrid@4.15.2/js/ jquery.jggrid.min.js">

Jlnst poGoTH HEOOX1THO TpoTHcaTH Javascript, skuit Oyae oTpuMyBaTH AaHi Bix OEKeHIy B
json ¢opmari, i BHBOIUTH TaOJIUIIO Ha CTOPIHKY. 7l BOTO CIIJ MPONKCATH HA CTOPIHII Ter 3
Bkazanum Id gridl wmampuxian <table id="grid1"></table> MiunimanpHuii NpUKIAZ BUBOIY
TabJuni HaBeIeHo 3a nocwiaHaaM https://github.com/free-jggrid/joGrid/issues/340.

Free-jqGrid moske oTpumyBaTu qaHi B 0JHOMY i3 HacTynmHuX (opmaris Xml, json, jsonp,
array, xmlstring, jsonstring. Ile ngae MOXJHMBICTH HIMPOKOTO BUKOPHCTaHHS 3 pisHumu Php-
¢dpeiimBopkaMu OekeHay 1 0azaMu JIaHWX, a , BiATNOBIJHO, 1 HAAa€ JOJATKOBI MOMJIMBOCTI IO
BIIPOBA/KEHHIO MPOEKTIB. ABTOpaMH, B pe3ysibTaTi MPOBEACHOr0 aHami3y 1 JOCHiAHOI poOOTH
PEKOMEH/IYEThCS JIaHUI 1HCTPYMEHT JUIsi CTBOPEHHSI OH-JIAH €JICKTPOHHUX TaOJUIlb Y BIACHUX
Be0-/10/1aTKaXx.
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YK 004.722
H.I. Monimyk
Tepnomninbebkuii Harionanenuii Texuiunuii YHiBepcuteT iMeHi IBana Ilymros, Ykpaina

TEXHOJIOT'TI HATAHHSA IMTOCJIYT MOBLIBHOT O 3B’SI3KY UETBEPTOT'O

IMMOKOJIIHHS.
N.I Polishchuk
TECHNOLOGIES OF PROVISION OF MOBILE SERVICES OF THE FOURTH
GENERATION.

Jlo He1aBHBOrO Yacy OCHOBHUM BUKOPUCTAHHAM MOOUIBHUX Mepex Oyio 3/1HCHEHHS —
—TeneoHUX BUKIMKIB MK a0OHEHTaMH. 3roJoM MOOiTbHA IHIYCTpisS Jojmana A0 CBOEI
OCHOBHOI ITOCITYTH (IlepeJaya roocy) MOXIIMBICTh JOCTYIY J10 I100anbHOi Mepexi [HTepHer
o0 JO03BOJIWJIA OTepaTopaM MOOUTBHOTO 3B'SI3KY HaJaBaTH HEOOMEXKEHI Oe3IpoTOoBi
MYJIbTUMEIMHI MOCIYr'd, HaNpUKIaJ, Iepegadya eJeKTPOHHUX JIMCTIB, MOBI1JIOMJICHb,
nepersig Web-cTopiHOK.

B Vxkpaini ictopis po3BUTKY MOOITBEHOTO 3B’S3KY BBakaeThcsi 16 yepBHS 1993 poky,
Kou B YKpaiHi Oy/no 3ampoBajPkKeHO MOOUTLHUH 3B'I30K 1 3MIMCHEHO IMEpIIUK J3BIHOK 3
M0oOinpHOTO Tenedony. [lepiior KoMIaHie HAa PUHKY MOOLTBHOTO 3B'SI3KY CTajla KOMIaHis
«UMC» (Ukrainian Mobile Communications — YkpaincbKuii MOOUTbHHMIA 3B'SI30K, Teep —
[IpAT «B® VYkpaina» mig Openmom Vodafone). Perymsaropom ykpaiHCBKOTO PHUHKY
TenekoMyHikauii € HarionanpHa KoMicid, 110 3/1HCHIOE Jiep’KaBHE PEryJtoBaHHS y chepi
3B"13Ky Ta iHpopmaru3zauii (HKP3I).

[Neprmii mpuxia MOKOJIiHE BigOyBaBcs mpu nepexoni 3 ananorosux (1G) go nudposux
cTaHaapTiB nepeaayi Ha nodatky 1990-x (2G). Hacrymuuit xpok (3G) mpuHIiC MiATPUMKY
MyJIbTHME/IIa, TIepeaady 3 po3mupeHumM criektpom. OuikyBanwuii nepexia 10 4G mpunece All-
IP i3 komyTali€to nakeTiB, MOOUTEHUN MIUPOKOCMYTOBUH JAOCTYII 13 MIBUIAKOCTSIMH JI0 Tiradita
3a CEeKYH/Iy IIpH TNepelaBaHHi 13 BUKOPUCTAHHIM JICKITBKOX HECYUYHUX.

AG (amrn. 4th Generation) — wdeTBepTe MOKOIIHHA pPyXOMOro (MOOLIBHOIO)
pamio3B's13Ky, HACTYITHUK CTaHAPTIB, sKi Hanexkath 10 3G ta 2G.

Ha nanwuii yac y cBiTi HamiuyeTbes O6au3bko 80 KpaiH, sIKi BUKOPHCTOBYIOTh MEpexi
HOBOTO ITOKOJIIHHSL.

3rizHo omy6iikoBaHoro 3BiTy komnanii OpenSignal y 2017 pori Bu3HaueHHI KpaiHu 3
HamBuAmMM [HTEpHETOM 4 TOKOIHHS.

[Tepii o’ SITH KpaiH 31 CIIUCKY:

- Cinranyp, 45.6 Mout/cex

- [TiBnenna Kopes, 43.5 MOut/cek

- YropuuHa, 42.6 Mourt/cex

- Hopgeris, 41.4 MOut/cek

- Higepnannu, 38.4 Mout/cek

MikHapoHUI TelnekoMyHikaliiHuii coro3 (anra. International Telecommunication
Union, ITU) no cranmapriB 4eTBEpTOro MOKOJIHHA BIJIHOCHUTH CTaHAAPTH MOOUIBHOT
nepenayi, 3aTBepkeni y cnenudikauii ITM-Advanced y sxoBTHI 2010 poky, KaHaMAaTaMu y
yeTBepTe MOKOJiHHA Oynu Bu3HaueHi 6 pamgioinTepdeiiciB, cepen Hux BapiantTh LTE-
Advanced (3GPP LTE Release 10) ta WiMax Release 2 (IEEE802.16m)

OpHi€I0 3 TEXHOJOTIH, 10 BUKOPUCTOBYIOTHCS MJIsi BHUPIIICHHS HarajJbHUX 3aBIaHb
CyYacHHX TeJIEKOMYHiKaIlii, € TexHosoris Long Term Evolution (LTE).

Long Term Evolution (LTE, anrn. Long Term Evolution — «goBrorepminoBuit
pPO3BHUTOK»), MapkeTuHToBa Ha3Ba 4G LTE — Ha3Ba MOOIIBHOTO MPOTOKOY TEpenaBaHHS
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nanux; mnpoekt 3GPP, cranmapt 3 BaockonanenHs UMTS mns 3amoBosieHHST MalOyTHIX

noTped y MBHUIKOCTI.

WiMax Big anrn. Worldwide Interoperability for Microwave Access Crannapt IEEE
802.16 — cranmapT 0e3ApOTOBOrO 3B'SI3KYy, IO 3abe3medye IMUPOKOCMYTrOBUM 3B'SI30K Ha
3HAYHI BIJICTaHI 31 MBHUJIKICTIO, MOPIBHIHOIO 3 KAOCTLHUMU 3'€ THAHHSIMHU.

JlaH1 TexXHOJIOT1i MarOTh OaraTto CHiJIbHUX PUC CepPe HUX TakKi:

- O6uBi mobymoBani Ha [P-TexHOMOTIT;

- BukopucTtoByeThcs OHA 1 Tak cama TexHoJsoris Moxyisiii Ha ocHoBi OFDM -

OpPTOTOHAILHOTO MYJIBTHILIEKCYBAaHHS YaCTOTHOTO TOILTY;
- HasBna miarpumytors posmupeHHss MIMO - MHOXMHHHMA BXiIHMH CHTHalI 1

MHOXWUHHHUN BUXI1.

Huxue y Tabnuui 1 HaBeneHH1 AaHi ISl MOPIBHSAHHS JABOX KOHKYPEHTHHMX TEXHOJIOT1iH

HaJIaHHS MOCIyT cTaHaapty 4G

Ta6muist 1 — [opiBasiaas TexHosorid LTE i WiMax

Kpurepii mopiBHSIHHS

LTE-Advanced

WiMax

[IponyckHa IMpUHA KAHATY

1,4 MI'n 1o 100 MI'n

o 40 MI'g

Monynsuis kaHamy

s uplink (SC-FDMA), s
downlink (OFDMA)

JUISL IBOX KaHaliB 3B’SI3KYy —
SOFDMA

TpuBanicTs Kaipy 10 mc 5 Mc

CrabinpHicTh pobotn  Ha |10 450  km/rom (280 | 120 km/rox (75 muitb/ro)

MIBUIKOCTI MUJIB/TOI, )

CyMicHICTh CYMICHICTb 3 yciMa | CyMICHUI 3 MONEPeTHBOIO
norepeaHiMu  MoOLTbHUME | Bepciero WiMax

texnonorisMu GSM, GPRS,
UMTS, WCDMA, CDMA,
CDMAZ200, EV-DO

Baprticth po3ropranus Bucoka BapTicTh Husbka BapTicTh

B niacymky LTE nabGarato momymsipHimia i nmomupeHa texHosoris, Hixx WiMax, 1 te,
mo Ourblia yacTuHa MOOUTbHUX omeparopiB Bubupae LTE sk Texnonorito 4G BBaxaeTbcs
NPaBUIBHUM KPOKOM B PO3BUTKY cTaHAapTy 4G. Sk BuaHO 3 Tabmuii HaBeneHoi summ LTE
mae psa nepesar Hax WiMax. Onniero 3 HaiiOunbimmx nepeBar LTE e cymicHicTh 3 ycima
noriepeHiMu - MoOiTbHUME  TexHONIOTisiME  GSM, GPRS, UMTS, WCDMA, CDMA,
CDMAZ200, EV-DO. B Toii vac WiMax cymicHuii 3 nonepeanboro Bepciero WiMax, sikuii He
BUKOPHCTOBYBABCS SIK MOOUIbHI TexHousorii. LTE mae kpaiii moka3HUKH CTaOUIBHOCTI JAJIst
MOOUTBHUX KOPUCTYBAYiB - IBUAKICTH 710 450 kM / rof. Takoxx LTE Tepminanu maroTh kparii
XapaKTEPUCTHKN E€HEPrOCTIOKHUBAHHS, IO € JOOPHM TOKAa3HUKOM IPH 3HECTPYMJICHi. Xoda
WiMax nporpae LTE wmaiixke 1o ycix mokasHHKax, BoHa Mae i nepeBard. Cepell HUX: HU3bKa
BapTicTh posropranus. Tomy WiMax - kpamuit BHOIp Jisi Mepexi 3 HHU3bKOK BapTiCTIO
BCTaHOBJICHHS B KpaiHax, 110 pO3BUBaIOThCA, Oe3/1poToBa 3amiHa DSL, npuBaTHUX Mepex y
BiJTaJICHUX ITPOMHUCIIOBHX CETMEHTaX.
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YK 343.985

B. A. Iloainyk

TepHOMIIbCHKHIA HAYKOBO-JOCIIIHUH eKcriepTHO-KpuMiHanicTuunuii neHtp MBC Ykpainuy,
VYkpaina

POJIb KOMII’IOTEPHO-TEXHIYHOI EKCIIEPTHU3U B PO3KPUTTI TA
PO3CJIIAYBAHI KPUMIHAJIBHUX ITPABOIIOPYIHIEHB

V.A. Polischuk
THE ROLE OF COMPUTER-TECHNICAL EXPERTISE IN REVEALING AND
INVESTIGATING CRIMINAL OFFENSES

CyuacHHI CBIT XapaKTEpH3YETbCS CTPIMKHM PO3BUTKOM 1H(pOpMAaliHHUX TEXHOJOTIH,
CTBOPEHHSIM 1 PO3BUTKOM HOBHX METOMIB Ta 3aco0iB mepenaBaHHs 30epiraHHs 1 0OpoOKH
iHbopMarlii, CyIiIbHOI KOMIT IOTEpH3allii CyCHiIbCTBA. 3JIOYMHHUHN CBIT TaKOXX HE BIJICTa€E Bif
3arajJbHUX TEHJEHII 1 aKTHBHO BUKOPUCTOBYE CydYacHI TEXHOJIOTii B CBOiM NpOTUIpPaBHIN
noisotbHOCTI.  BimmoBigHO, st  e)EeKTHMBHOTO pO3KPUTTS Ta PO3CIITyBaHHS 3JOYUHIB
NPaBOOXOPOHHMM OpraHaM HEOOXiJHO WTH B HOTY 3 YacOM Ta BIPOBAKYyBaTH HOBITHI
TeXHOJIOTi1. SIk MmoKa3ye MpakTHKa, KIJIbKICTh KOMIT FOTEPHOT TEXHIKH, 1110 BUKOPHUCTOBYETHCS MPH
3iIHCHEHI KPUMiHAJIBHUX MPAaBONOPYIIEHb MOCTIHHO 3pOCTae, MPH LbOMY 3MIHIOETBCS XapakTep
BUKOPHUCTAHHS J1aHOI TeXHIKW. SIKIIO paHille OCHOBHUMH 00 €KTaMH JOCIIHKEHHS BUCTYIAIH
IIepCOHANIbHI KOMIT I0TepH, BUIY4€H1 B IPOLIEC] po3CiIiAyBaHHs 3JI04MHIB Yy cepl iHPopMaLiHHIX
TEXHOJIOTiH, TO Ha JaHUI Yac Bce OLbllIe J0Ka3iB BJAE€THCS OTPUMATH 13 3aCO0IB KOMYHIKallH,
MOOUTbHUX TenedoHiB, cMapT(OHIB SKI BUIYYaIOTHCS y 3JIOBMHCHHUKIB IPH BUMHEHI HMIMPOKOTO
KOJIa TIPaBOIIOPYIIEHb.

OnHUM 3 OCHOBHHMX METO/IB BHUKOPHCTAHHS Cy4acHHX IH(OpMAIiHUX TEXHOJOIiH B
NPaBOOXOPOHHIN JISUTBHOCTI € MPOBEJCHHS CYAOBUX KOMIT FOTEPHO-TEXHIYHHUX eKcrepTus. Januit
HAMpsM JIOCTI/KEHb € OCUTh MOJIOJUM 1 aKTUBHO PO3BHUBAETHCA, MOCTIMHO PO3POOIIAIOTHCS i
BIIPOB/DKYIOTBCS HOBI METOAM 1 3acO0M TPOBEJNCHHS JOCHIHKEHb, IPOTrpaMHO-araparHi
KOMILIEKCH, TOUIO.

Komm’torepHo-TexHiuna ekcreptuza B cucremMi MBC mnpoBoauThCS mpalliBHUKaAMH
JepKaBHUX CHEIiali30BaHUX YCTaHOB (HAYKOBO-AOCHTITHHX €KCIEPTHO-KPHUMIiHATICTUYHUX
IEHTPIB) — aTeCTOBAaHUMH CYIOBUMH €KCIepTaMH, $Ki MalTh BHUIIY TEXHIYHY OCBITY 3a
HanpsIMKOM 1H(OpMAaIiiiHUX TEXHONOTiH, NPOMIUIM BIANOBIJHY HIiATOTOBKY Ta OTPUMAIHU
kBai(ikariro 3a ekcrepTHoo cremianbHicTIo 10.9 «JlocmimkeHHss KOMIT IOTepHOT TEXHIKH Ta
HOPOTPAMHUX HPOIYKTIBY.

OCHOBHMMH 3aBIAHHSAMH JaHOTO BHy €KCIEPTH3 €:

- MOWIYK Ta aHami3 iHpopmalii Ha HU(POBUX HOCIAX (MEPCOHATBHUX KOMII IOTEpax,
cepBepax, MOOITbHUX MPUCTPOSX, TOILO);

- BIJIHOBJICHHS BUJAJICHUX JAaHUX, MTONIYK MPUXOBaHOI 1HpOpMAIIii;

- BCTaHOBJIEHHS OOCTaBMH, IOB'SI3aHMX 3 BUKOPUCTAHHSIM KOMII'FOTEPHO-TEXHIYHUX
3ac00iB, iH(pOpMallii Ta IporpaMHOro 3a0e3MneyeHHs;

- BCTAHOBJICHHSA [HTEpHET AaKTMBHOCTI KOPHCTyBada, KoOJla CIIJIKyBaHHS, icTOpii
BUKOPHUCTAHHS 3aC001B 3B S3KY;

- JIOCTIUKEHHS TEXHIYHOTO CTaHy, XapaKTepUCTUK, KOHCTPYKTHUBHHMX OCOOIMBOCTEH
KOMIT FOTEPHOI TEXHIKH Ta MOOLIBHUX 3aC00iB.

3 MEeTOI0 pO3LIMPEHHsS KOja BHPIIIYBAHUX MUTaHb KOMII IOTEPHO-TEXHIYHA EKCIEepTH3a
JIOCUTh 4YacTO MPOBOAMUTHCS B KOMILIEKCI 3 IHIIMMHM BUJAMM CYIOBHX E€KCIEpPTH3, TAKUMHU SK:
eKcrepTu3a 00'eKTIB  IHTENEKTyaldbHOI BJIACHOCTI, €KCIEpTH3a MarepiajiB Ta 3aco0iB
BIZICO3BYKO3alUCy, TEXHIYHA EKCIEepPTU3a JIOKYMEHTIB, 1HKEHEPHO-TPAHCIIOPTHA EKCIEePTH3a,
MHCTELTBO3HAaBYA EKCIIEPTHU3a.
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3 MOCTIMHUM PO3BUTKOM 1H()OPMALIMHUX TEXHOJIOTIH 30UIBIIYIOThCS 00’ €MH AaHUX SKi
00poOIISIIOTECS B 1HPOPMALIIHUX CUCTEMaX, YCKIATHSIIOTBCS aaropuTMu oOpoOKH, mepeaayi Ta
30€pexeHHs JaHUX, L0 B CBOKO YEPry YCKJIAJHIOE IPOLEC MPOBEJACHHS KOMII FOTEPHO-TEXHIUHOI
ekcrnieptu3d. OCHOBHI MPOOJIEMHI MUTAHHS SIKI BAHUKAIOThH B MPOIIEC] MPOBEASHHS JOCIIKEHHS:

- BHUKOpHCTaHHS 3aco0iB mudpyBaHHS JaHUX KopucTyBada (cucremu BitLocker,
FileVault, cryptfs);

- HasBHICTh MEXaHI3MIB 3aXHUCTy JOCTYITy 0 HOCIS aHUX B MOOUIBHUX HPHUCTPOSX
(cmaptdonu Apple iPhone, Samsung Galaxy);

- BUKOPHCTaHHSI BipTyali3allii, «XMapHUX» TEXHOJIOT1i 30€peKeHHS JTaHUX;

- HEOOXITHICTh MOCTIMHOTO OHOBJIEHHS amapaTHUX Ta MPOTPAMHUX 3aCO01B MPOBEIECHHS
JIOCIIKCHHSI,

- BIACYTHICTh YHIBE€pCAJIbHUX 3ac00iB, HEOOXIIHICTh BUKOPUCTAHHS NpPU MPOBEICHI
JOCITIJKEHHS! KOMIUIEKCY PI3HUX 1HCTPYMEHTIB.

Habip kpuMiHAJIICTUYHUX MPOTPAMHUX 3ac00iB, sSIKI BUKOPUCTOBYIOTHCS IIPU IPOBECHI
€KCIEepTH3 JOCUTh IMIMPOKUH, KOXKEH 3 HUX Ma€ CBOI IepeBaru i HeJOMiKH. € K Oe3KOITOBHI
YTHJIITH 3 BIIKPUTHM KOJIOM, TaK 1 MpoQecCiifHi MporpaMHO-amnapaTHi KOMILICKCH miHoo Bix 20000
noi. CIITA. HaiOunbln mommpeHIimuMu 3aco0aMu [T MPOBEICHHS KPUMIHAIICTUYHOTO aHAi3y
iH(popMmarii €:

- LiveCD CAINE 3.0 (Computer Aided INvestigative Environment) — criemianizoBaHuii
3aBaHTaXyBaJbHUH TUCTPUOYTUB, MPU3HAUCHUH IJIs TIOUTYKY MPUXOBAHMX 1 BUAAJICHUX JaHUX Ha
JMCKax 1 BUSABJICHHS CIIJIIB 37I0My 1H(opMariiiHoi cucremu. J{ucTpuOyTuB CTBOPEHH HA OCHOBI
Ubuntu Linux, po3nOBCIOIKY€THCS BUIBHO;

- AccessData Forensic Toolkit — MiCTUTb MOTYKHHI IHCTPYMEHT TEKCTOBOTO IOLIYKY,
po3mi3HaBaHHS TpadivyHOTO TEKCTy, BIAHOBJIEHHS BHJAJIEHUX (aillliB, CTBOPEHHS T'HYYKHX
GbiIBTPIB 1 3BITIB, MPOBOAMTH MOBHE JIOCIIHKSHHSI KOMITIOTEpa B paMKax CYJ0BOI EKCIIEPTH3H;

- X-Ways Forensics - iHTerpoBaHHii KOMIUIEKC, IO JIO3BOJISIE OIMIEPATUBHO BUPILIYBATH
NPaKTUYHO BECh CHEKTP 3aBJIaHb KOMITIOTEPHOI eKCIepTH3H 1 po3ciigyBanns 1T iHIMIEHTIB, Bij
3HIMAaHHS JaHUX 10 CKJIAJAHHS 3BITiB.

- EnCase® Forensic xoMmruiekc 3i 3po3yMintuM rpadiuHuM iHTepdericoM, 4YyaoBOIO
aHANITHKOI, TNojdimmeHor email/Internet mATPUMKOIO 1 MOTYKHOIO MOBOIO  CLIEHApIiB,
ONTUMI30BaHUI 10 MPOBEACHHS MAcIITa0HMX 1 CKJIAQAHHUX JOCHiKeHb. [lpairoe Ha pi3HHX
miaropmax - Windows, Linux, AIX, OS X, Solaris i T.11.;

- UFED 4PC - yniBepcasipHHii annapaTHO-NPOrPaMHHUIA KOMILIEKC JUIsl KpUMIHATICTUYHUX
JOCIIJDKEHb, IO Ja€ MOXIIUBICTb OTPUMYBATH, JEKOAyBAaTH 1 aHalizyBaTH LUGPOBI MdaHi,
oTpuMaHi 3 MOOUTbHHX mpHcTpoiB. Kommuiekc mocraBnsierbess 3 Habopom nonatkie UFED,
nepudepiiHUMU MPUCTPOSIMU Ta akKcecyapaMu, MNOTPIOHMMM MJii YCHIIIHOIO TNPOBEACHHS
JOCHIJIKEHb.

Pe3ynbratu mpoBeeHHS KOMIT IOTEPHO-TEXHIYHUX €KCIEPTU3 AOCUTh YacTO J03BOJISIOThH
BCTAHOBUTHU OOCTABUHM, BHSBUTH INPUXOBaHI (PakTH, HEOOXIJHI JUISl PO3KPUTTA Ta PO3CIITyBaHHS
TPaBOTIOPYIIICHb, TMIATBEPIUTH MPUUYETHICTH MiT03PIOBAHUX J0 BUMHEHHS 3JI0YMHIB, CTBOPUTH HAIINHY
JIOKa30BY 0a3y ISt MPUTSATHEHHS 3JI0YHHIIIB /IO BiMOBIJAIIEHOCTI.

Jliteparypa
1. 3akon Ykpainu «lIpo cymoBy ekcreptusy», Pemakmis Big 11.10.2017 [Enexrponnuit
pecypc] / BepxoBma  Pama  Ykpaimm —  Pexum  pmoctymy g0 pecypey:

http://zakon2.rada.gov.ua/laws/main/4038-12 — Jlata 3Bepuenns: 08.11.2017.
2. Poccunckas E.P. CyneOHas KOMIBIOTEPHO-TEXHHUYECKAs AKCHEpTU3a : MOHorpadus /
E.P. Poccunckas, A.W. Yco. — M. : FOpucts, 2005. — 625 c.
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YK 004.4
M.B. [Ipuiimak, 10KT. TeXH. HAYK, 1pod., A.B. Kon3eabcbkuii
TepHOMINBCHKHIA HAITIOHATILHUIN TeXHIYHHUIA yHiIBepcuTeT iMeHi IBana Ilymros, Ykpaina

TH®OPMAIIMHA CUCTEMA HA OCHOBI C# ASP.NET TA BA3 JAHHX SQL

M.V. Priymak, Dr., Prof., A.V. Konzelskiy
INFORMATION SYSTEM BASED WITH C# ASP.NET AND SQL DATABASES

Indopmariiina cuctemMa — CyKYyNHICTh OpraHi3allifHUX 1 TEXHIYHUX 3ac00iB JUISA
30epexkeHHsT Ta 0OpoOku iHdopmalii 3 MeTor 3abe3neueHHs i1HGOPMALIHHUX MOTPeO
KopucTyBaviB. OCHOBHUMH 3aBJaHHSAMH Takoi iH(popmariifHoi cuctemu € 30ip Ta 00poOKa
iH(opmarrii.

BpaxoByroun Te mo mnpu 300pi iHdopmarii Oyae BHKOPUCTOBYBATHCS peIsIiliHA
MoJielb 0a3u JaHUX HaWKpalluM BapiaHTOM OyJie BUKOPUCTAHHS CUCTEMH KepyBaHHs 06a3aMu
naanx MySQL. MySQL mne xommakTHHI 0araTonmoTOKOBHH cepBep 0a3 JaHUX, SIKHHA
XapaKTepU3y€eThCS BUCOKOIO MBUAKICTIO, CTIMKICTIO 1 IPOCTOTOIO BUKOPHUCTAHHS.

s nobynoBu inTepdeiicy BukopuctoByethest Microsoft Visual C# 3 BukopucTanHsIM
ASP.NET. Ilporpamua texuomoris Microsoft .NET e miaardgopmoro s CTBOpeHHsS i
3BUYAWHUX TMpOrpaM, Tak i BeO 3acTocyHKiB. Takoxk mmiargopma miATpUMYye Oarato MOB
IporpaMyBaHHs 1 € KpOCIUIaT(OPMOBOIO, IO € BEJIUMKHUM ILIIOCOM, TOMY LIONPOrpamicTy
JAEThCS Ha BUOIp 6arato MoB i BiH MOKe BUOpATH I ceOe Ty, SIKOFO HalKpamie Bojoie. [l
peamizanii iHpOpMaLifHOI CUCTEMH JJIsl PO3MOJUTY HaBYAJIbHOI'O HaBaHTAXXEHHs OYyJIO B3STO
MoBy. C# — 00'eKTHO-Opi€HTOBaHA MOBA IMPOTPAMYBaHHS 3 OC3MEYHOI0 CHCTEMOIO THITi3allil
i mnatgopmu .NET. ASP.NET — TexHosorisi cTBOpeHHs BeO-3aCTOCYHKIB 1 BeO-CepBicCiB
Bij kommaHii Maiikpocodt. Bona € ckmagoBoro wactunow tuiatgopmu Microsoft. NET i
po3BuTKOM crapimoi texHomorii Microsoft ASP. B 3B’s3ky 3 C# ASP.NET e mocuts
TMOTYXHHMM i{HCTPyMEHTOM B po3pobui BeG-3acTocyHKiB. Moro mepearamu € Ginmbma
MIBUJIKICTh B TIOPIBHSHI 3 TEXHOJIOTISIMU 3aCHOBaHMMHU Ha ckpuntax (PHP Ta flomy nozioHi),
po3MMpIOBaHuil HaOIp €JIEMEHTIB YIpaBJiHHS 1 010JII0TEK KJIaciB, MO Bi3yadbHOT YaCTUHU
Ta O13HEC JIOTIKH, pO3IIMPIOBaHa MOJIeNIb OOPOOKH 3aIUTIB.

3a I0MOMOro TakuX MOTYKHUX €JIEMEHTIB pO3pOOKH CTBOPIOETHCS 1H(OpMalliiiHa
cucreMa, ska 30Mpae JaHi NMpo BUKJIAgadiB KadeApu Ta Hpo IMPEeIMETH 1 TaKoX POOHUTH
pPO3MOJIT HAaBYAJLHOTO HABAaHTA)XEHHA MDK BUKJIAJayaMH, BPaxOBYIOUM KIJIbKICTh TOJIMH
IpPEMETIB 1 pO3Mip CTaBKM BUKJIAJIauiB.

Jlitreparypa

1. MySQL/PykoBoacTtBo uist HaumHatommx - I[HQopmaris. [EmextpoHHMiA
pecypc] // — 2017— Pexxum moctymy: https://wiki.gentoo.org/wiki/MySQL /Startup_Guide/ru
3aroyoBOK 3 €KpaHy.

2. ASP.NET - Indopmanis. [Enexrponnuii pecypc] // — 2017 — Pexxum goctymy:
https://uk.wikipedia.org/wiki/ASP.NET 3aroyioBok 3 ekpaHy.
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YK 004.6
M.B. [Ipuiimak, 10KT. TeXH. HaAyK, npod, A.B. Konzeabcbknii
TepHOMIIBCHKHIA HAITIOHATILHUI TeXHIYHUH yHiBepcuTeT imMeHi [Bana [Tymtos, Ykpaina

THO®OPMAIIIMHA CUCTEMA JJI5I PO3NOALTY HABYAJBHOI'O
HABAHTAKEHHS HA KA®E/IPI

M.V. Priymak, Dr., Prof., A.V. Konzelskiy
INFORMATION SYSTEM FOR DISTRIBUTION OF EDUCATIONAL LOAD AT
THE DEPARTMENT

HaBuanbHe HaBaHTa)K€HHS - 00CAT POOOTH Y TOAMHAX 32 BUJAAMU HAaBYAIbHHUX 3aHSTh:
nekuii, nabopaTopHi, MPaKTH4YHI, CEMIHApChKi, I1HAMBIAYyallbHI 3aHSTTS, KOHCYIbTAIlis,
npaktuka (ct. 50, 53 3akony Ykpaiau «[Ipo Bumry ocBiTy»). 3aJIHIIOK Bij 3araikHOTO 00CATY
poOOUOro Yacy pO3MOAUISETbCS MK IHIIMMHU BUAAMU JAisNIBHOCTI. MK BHKIaJadyamMHu B
YHIBEPCHUTETI PO3MOAUISIOTHCS MPEIMETH 1 B 3aJISKHOCTI BiJl 1X HOPMHU CTaBKH, a 1€ MOXeE
OyTH fIK TiB CTaBKH, TaK 1 MBTOPH, IM MPHUCBOIOIOTHCS MEBHI JIEKIii, MPAKTUYHi, JabopaTOpHi
1T.0.

[To ¢akTy came HaBYaJIbHE HABAHTAKEHHS OOYMOBIIIOE PO3MIp 3apOOITHOI MJIATH, SIKY
BUKJIaJ[ad OTPUMAE: YaCTKA CTABKU OOYHCIIOETHCS MOIIIOM BCTAHOBJICHOT JUISl OJTHIET CTAaBKU
HOPMH HaBaHTaKEHHS Ha (paKTUYHE HAaBaHTAKCHHS MPaI[iBHUKA.

Indopmariitna cuctemMa — CyKYIHICTh OpraHi3allifHMX 1 TEXHIYHUX 3ac00iB IS
30epexeHHs Ta oOpoOku iHdopmamii 3 Meroro 3abe3neueHHs iH(OpMalIMHUX MOTPed
kopuctyBauiB. Ha xkadenpi koM ’'roTepHuX Hayk Oyia IOCTaBleHa 3ajladya pPO3pOOHUTH
iH(popMalliifHy cucTeMy A BUpIMIEHHS NpoOjeMy po3MOiTy HaBUAIBHOTO HaBaHTAXEHHS
MDK BHUKJIaJadamMH. 3aJa4dor0 1HGOpMalidHOI CHUCTEMH JJs PO3MOJALTY HaBYaJIbHOIO
HaBaHTaXXeHHs Ha Kadenpi € 30ip iHpopMalii npo mpariBHUKIB Kadeapu Ta mpeaMeTd 1 ixX
Tun (Jekuis, jabopaTopHa, MpakTUYHA 1 T.J.), MICIAS YOro BOHA NMOBHHHA MpOaHaJi3yBaTH
KOMY 1 CKUIBKM TOJUH TEBHUX NPEAMETIB NMPU3HAUUTH 1 BUBECTH 1I€ Y OKpeMiit ¢opmi s
neperisiny. Cama iHdopmalliiiHa cucTeMa BH3HAETHCA sIK HAaOIp PI3HUX KOMIIOHEHTIB, SIKI €
MK COOOI0 HE3aNeKHUMHU 1 TIpU MOTpeOi OyayTh B3a€EMOMISITH MK COOOI0 AJSl JTOCSATHEHHS
MOCTaBJIEHUX LJIed KopucTyBaueM. Po3Mojil HaBaHTa)KEHHsS MPOBOJUTHCA B OKpeMiil
cHCTeMi, IKa 3a JIOTIOMOIOI0 3MIHHMX BBEJEHUX KOPHUCTYBayeM BU3HA4a€ CKUIBKM T'OJMH 1 B
AK1 IHI IPU3HAYaTU IEBHUM BUKJIa1ayaM.

Tak 3a 10OMOT010 CHCTEMH aBTOMAaTHYHOT'O PO3MOJLTY TPOBOAUTECS BEJIMKa poOOTa,
HaJ[ STKOIO JIFOJIMHI MMOTPIOHO CUITH 1 TyMaTH HE OJUH JCHb.

Jlirepatypa
1. IlopymeHHs MpaB HaAyKOBO-TIEArOriyHUX MpPAIiBHUKIB MPU BU3HA4YEHHI a00 3MiH1
HaBaHTaXeHHS - I[Hdopmamis. [Emekrponnmii pecypc] // — 2017— Pexum nmoctymy:

https://profrights.org/articles/porushennia-prav-naukovo-pedahohichnykh-pratsivnykiv-pry-
vyznachenni-abo-zmini-navantazhennia 3arosoBok 3 ekpany.

2. Indopmariitai cucremu - Tadopmais. [Enexrponnnit pecype] // — 2017 — Pexum
noctymy: https://goo.gl/H5yM9G 3aronoBok 3 ekpany.
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JIO TMIPOBJIEMH CTBOPEHHS KPOCILIAT®OPMHHUX JTOJATKIB B
CEPEJIOBHUILI .NET FRAMEWORK

S.Y. Piala
ABOUT THE PROBLEM OF CROSSPLATFORM APPLICATIONS IN .NET
FRAMEWORK

Jns tepMmiHy «oOuuciaoBagbHa MaTGOpMa» B KOHTEKCTI PO3POOKH MPOrPaMHOTO
3abe3neueHHs ([13) icHyrOTh po3MMpEHi BU3HAYCHHS, ajle B paMKaxX JaHOi POOOTH MU
BUKOPUCTA€MO CIIPOLIEHE BU3HAYEHHS — CYKYNHICTh amnapaTHOro 3a0e3leyeHHs Ta
onepaniiinoi cucremu (OC) [1].

JIBOXKOMITOHEHTHICTh OOYHCIIOBAJIbHOI IJIATGOPMU € NPUHLIUIIOBUM MOMEHTOM,
OCKUTBKMA TOTOXHICTh a00 BiAMIHHICTH IMIaT(GOPMHU BU3HAYAETHCS KOKHUM KOMIIOHEHTOM
He3aJIeXKHO. AnapaTHe 3a0e3leueHHs BU3HAYaeThesl HeHTpasibHUM npouecopoM (LIIT) Ta #toro
HAJICKHICTIO JI0 TIEBHOTO CIMEWCTBA, IO, B CBOIO 4Yepry, BU3HadaeTbes cymicHicTio LIT 3
MHOXHMHOIO MAIIMHHUX KoMaHA. Xapakrepuctukoro OC, sKa J03BOJIsIE BHU3HAYaTH
TOTOXHICTh a00 BIJIMIHHICTH TIATPOPM, € CYMICHICTh OIHAPHOTO MPOTPaMHOTO iHTEpdeiicy,
T0OTO, 31aTHOCTI 3allyCKaTH HAa BHUKOHAHHA NIPOrpaMHi MOAyNi ©0e3 BUKOPUCTAHHS
CHEIIaJIbHUX eMYISTOPIB [2].

I[MpointocTpyemo Buieckaszane npukiaagamu. Tak, IIIT cimeiicta Intel Core abo AMD
Athlon npu HasiBHOCTI Tiel camoi OC WindOwS yTBOPIOIOTh TOTOXHY IUIATPOPMY, OCKLUIBKH
BOHHM 30epiraroTb CyMiCHICTh 3 0a30BOI0 CHCTEMOI0 KOMaHJ mporecopy 1386. B Toil ke vac
LIIT cimeiictBa Intel Itanium 3 Tieto camoro OC Windows yTBOpIOIOTH BiIMIHHY TIaTdopmy,
ockinbku 1eit LI HecymicHUI 3 MHOKMHOIO KOMaHJ, YTBOpPeHHX Ha ©0a3i 1386. OmuH i
toi ke mporecop AMD Phenom mix kepyBanusm OC Windows ta OC GNU/Linux
YTBOPIOE BiAMIHHY IutaTopmy, ockinbku kokHa 3 mux OC He Mae mITaTHUX 3aco0iB
BUKOHAHHS MPOrpPaMHUX MOJYJIB, cTBOpeHuX Juid 1Hmoi OC. A KoM Taki 3acO0HM iICHYIOTb
(manpukman, migcuctema POSIX B ckmaxi OC Windows a6o mpoekr WINE), Bonu €
eMyJIITOpaMU 1 Ha ChOTOAHIIIHIN JeHb He 3a0e31e4yI0Th OBHOI cyMicHOCTI [3].

BusnauuBmm oO4YHCIIOBaNbHY IUIATGOPMY, MOXKHA TEpPEUTH [0 BHU3HAUCHHS
«KpoCTIaT(GOPMHOCTI» — CHEIiaTbHOI BIACTUBOCTI BHXIJAHOTO MPOrpaMHOIO KOJy, fKa Ja€
MOJKJIMBICTh T€HEPYBAaTHU MPOTrpaMHi MOJYJl (BUKOHYBAaHMM MAIIMHHUI KOM) AJS BIAMIHHUX
00YMCITIOBAIBHUX M1aT(HOPM HPHU BiJICYTHOCTI 200 MiHIMAJIbHUX aBTOMAaTU30BaHMUX 3MiHaxX 10
BUX1JHOT'O IPOrPaMHOTO KOJTY.

[ToTpiOHO YITKO BiAPI3HATH MOHATTS KPOCIUIAT(GOPMHOCTI SIK BIACTUBOCTI BUXIJHOTO
MPOTPaMHOTO KOy 1 TOHSTTS PIiBHA 3a0e3MeueHHs KpOociuiaTGOpPMHOCTI — BIACTHBOCTI
KOMITUJIATOpAa MOBHM IpPOrpaMyBaHHs, Xo4da B TMONYJSpHIA JjiTeparypi I MOHATTA
MO3HAYAIOTHCSI OJTHUM 1 TUM e TEPMIHOM «KPOCIUIaT(HOPMHICTHY, MOJEKYAU BIAHOCSYHUCH /10
MOBH, a He JI0 11 KOMIILIATOpA.

[TpuitsiTo BBaXKaTH, 1[I0 MIHIMAJIbHO HEOOXIMHUH piBEHb 3a0e3MeUYEeHHS
KpOCIUTaT(OPMHOCTI JIJIsl IEBHOI MOBH NMPOTPaMyBaHHS JOCATAETHCS TOJII, KOJIU KOMIILISATOP
JUTS 111€1 MOBH Ma€ 3MOTy TeHEepyBaTH IIPOrpaMHi MOIYII B PIAHOMY JJIS IIUTBOBOI MIaTHOpPMHU
¢dopmari. BinmoBigHO 10 TBOXKOMIIOHEHTHOI HPUPOAM IUIATGOPMH, TaKa CIIOPiITHEHICTh
NOBMHHA BKJIIOYATH, MO-TIepIlEe, 30aTHICTh T€HEpPyBaTH MAalIMHHUHN KoA Juid ninsosoro LI, a,
Ho-Apyre, BIAMOBIAHICTH CTPYKTYpUM BHUKOHYBAaHHUX MOAYIIB abo 0i0iioTek BHYTPIIIHIM
crangaptam 1iboBoi OC, ToOTO BimmoBigHicTe Tak 3Banomy ABI (Application Binary
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Interface). Hanpuknan, kpocmiaarhOpMHHHA KOMIIUJISTOP MOXE BBaXKATHCS TaKUM, IO
ninrpumye miatpopmy Windows X86 sKIIO MamIMHHHA KOJA 3TEHEPOBAHOTO MOMYJIS
BIJIMIOBia€, K MIHIMYM, MHOXXHHI KoMmaHj 1386, a CTpyKTypa 3re¢HEpOBAHOIO MOIYJIS
Bignosigae ABI qis PE- popmary (Portable Executable), sikuii € cranmapTHUM B cepeIOBHIILI
OC Windows.

B crangaprax oaHuMX 3 HaWOUIBII MNOLIMPEHMX Y HEAAJIEKOMY MHUHYJIOMY MOB
nporpamyBansas C ta C++ 3akiazieHo piBeHb aOCTpaKIIii BiJl 0OUMCIIIOBATIBLHOI MIATGOPMHU Yy
BUTJISIZII TaK 3BaHOI CTaHAAapTHOI Oi0mioreku. 3arosoBo4Hi (aitm mis  CcTaHmapTHOI
010110TeKH MOBUHHI OYTH MPHUCYTHI B Oy[b-SKOMY CEpPENOBHILI PO3POOKH Ui IIMX MOB, a
camMa cTaHAapTHa O0i0yioTeKa MOBMHHA OyTH MPHUCYTHS B CEPEAOBHINI BHUKOHAHHS a00 5K
HITaTHA KOMIIOHEHTa, a0o sK cynpoBigHa 6ibmioreka B ckuiazi [13 [4].

[Ipy yMoOBI, 110 KOMIIJISATOPU NPUTPUMYIOTHCSI OJHOIO 1 TOrO X JIaJeKTy MOBH
OpoTpaMyBaHHs a TaKOXX INPH YMOBI, IIO NMPOTPaMHHUA KOJ HE BUKOPHUCTOBYE BHKINKA
byukuiit OC abo iHmux 0i0mioTeK O6e3mocepenHbo, e, TEOPETUYHO, J03BOJISE MPOBOJUTH
KOMITUTAIII0 BUXITHOTO KOAY Tix pi3HI IUIbOBI oOumcitoBanbHi miatdopmu 6e3 3MiH. Ha
NPaKTHIl, OJHAK, 3aJayl, fKI MOXYThb OYTH IOBHICTIO BHUpIIIEHI MPOTPAMHUM KOJOM B
TaKOMy CTHJIi, MAalOTh CYTO aKaJeMIYHUI XapakTep i TpamuIsioThes Tyxke pinko. Lle moxe
OyTu 3yMOBJIEHO HEOOXIJHICTIO HaJaHHS KOPUCTYBalbKOro iHTepdeiicy abo BCTaHOBICHHS
CHCTEMHHX CIYXO0, BIIMIHHICTIO poOOTH (DallIOBUX CHCTEM, HaBiTh BIIMIHHICTIO peaizarii
CcTaHAapTHUX Oi07i0TeK BiJ PI3HHUX BEHIOPIB TOLIO. 3 OIVIAAY Ha MPaKTUYHI MIPKyBaHHS
(GYHKIIOHATBHICTD CTaHAApPTHOI 0i107i0TEeKM OOMeXeHa 3aJadyaMH BHCOKOTO CTYIICHIO
abcTpakuii, HampUKJIaa — KepyBaHHs I1aM’SITTI0, podoTa 3 (aiiinamMu, MacuBaMu Ta BEKTOpaMu
TOIIIO.

Sk mpaBWIIO, CEpeloBHILE BHUKOHAaHHA HaJa€ MOXJIUBICTD  KOPHUCTYBATHUCS
nporpaMHuMu 1HTepdelicamMmu omnepauniiiHoi cuctemu (abo BIPTyaJlbHOI MAIllMHU) a TaKOX
3aBaHTa)XyBaTH JOAATKOBI MporpaMHi 0i0iioTeku. TakuM YMHOM pealli3oBaHa MOKJIMBICTh
KOPHUCTYBaHHS J0AaTKOBUMHU 010J110T€KaMu, B TOMY YHUCIII 1 TUMHU, SIK1 HQJIaI0ThCsI CTOPOHHIMU
BeHaopaMu. JlogaTkoBi O0i10MIOTEKH 3a3BHYail MalOTh BY3bKY CIIELiaNi3alliio MOPIBHAHO 31
CTaH/JapTHOIO, HANpHUKIal — Ha0ip kpunrorpapiyHux (QyHKLIN, creniaibHa 00poOKa 3BYKY,
3aBaHTaXeHHS (aiiiiB 3 Mepexi, mapcur XML-daiinis Tommo [4].

Jln1s pi3HUX omnepamiiiHuX CUCTEM MOXKYTh ICHYBATH SIK JUCTPUOYTHUBHU OJTHUX 1 THX XKe
JI0JJaTKOBUX 0107110TEK, Tak 1 pi3Hi 010J110TEKH 31 CXOKO0I0 (DYHKIIIOHANBHICTIO. 3 TOYKHU 30pYy
e(eKTUBHOCTI BUKOHYBAHOT'O KOJly CYTTEBA PI3HUI MK IUMH JIBOMA IM1/IX0JIJaMU MTPAKTUUYHO
BIJICYTHS.

Jlitreparypa

1. Tlopes I'.B. JlochimkeHHs METOIIB PO3POOKHA KPOCIUIAT(POPMHOTO MPOTPaMHOTO
3a0e3neuenus, HTYY «KIIly», 2010.

2. Jmutpuii Bymenko. IIporpammupoBanue Ha .NET B Linux [DnekTpoHHBII
pecypc] / Amutpuii bymenko // Komnberorepnas razera. — 2006. — Ne 4. — Pexum noctyny:
http://www.nestor.minsk.by/kg/2006/04/kg60411.html, Bepecens 2017 p.

3. Mark Mamone. Practical Mono — Apress, 2005 — 424 c.

4. Duapro Tpoescen. S3bik nporpammupoBanus C# 2010 u tatdopma .NET 4.0 /
Ouapro Tpoencen; mep. ¢ anria. B. Opmuu. — [5-e m3n.]. — M.: Usnmarenbckuit gom
«Bunesamcey, 2010. — 1392 c.
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JOCHIIKEHHSA MPOAYKTUBHOCTI TA IBUAKOCTI BIJJIAYI KOHTEHTY,
KOHTPOJIEPOM BEB - CAUTY

A.L Savitskyi, V.A. Gubar, 1.Y. Hariv
RESEARCH OF PRODUCTIVITY AND SPEED OF GIVE AWAY CONTENT BY
CONTROLLER OF THE WEB SITE

CtaHOM Ha CHOTOJHINIHIN JIeHb 1H(GOpPMAIliHI TEXHOJIOTI] MBHIKO PO3BUBAIOTHCS, a
pa3oM 3 HUMH 1 BCe IO IMOB’s3aHE 3 KOMIT'IOTEPHHMH Mepekamu, ToOTo Iie i amapaTHe, i
nporpaMHe 3a0e3nedyeHHs. 3 KOXXKHUM JHEM TMOSBISIOTBCS HOBI 1 Kpaili MOXIHUBOCTI
BUKOPHUCTAHHS Ta 0OMiHY HY iH(OpMAIIi€0 II0 Ha MO0 TyMKY 1YK€ BaKIIHBO

TenexkomyHikariii — 00J1acTh TEXHIKH, K4 CbOTOJHI PO3BUBAETHCSA HANUOUIBII MIBUIKO
i quHamiuHO. OCOOIMBOrO PO3BUTKY HAOYJIHM TEJICKOMYHIKAIIiHI MEpexi JJIs mepeaaBaHHs
nanux. OJHI€I0 13 NPUYUH [OMY CTaB CTPIMKHII PO3BUTOK BCECBITHBOI KOMII IOTEPHOI
Mepexi [HTepHeT. BaXIMBOIO JIAaHKOIO TENIEKOMYHIKAIIITHOT MEpexi € TeleKOMYyHIKaIliitHui
kaHan (TK). Haiibinp1n nomupeHuMu € KaHalld Ha OCHOBI CUMETPUYHUX JiHiH 3B’ 513Ky (CJI3).
AKTyanpbHHUM  3aBJaHHSAM €  aHami3  HAWOUIBII ~ BAKJIMBOI  XapaKTEPUCTHKH
TeleKkoMyHikaliiiHoro kanany nepenaBanHs naHux (TKII/) - mpomycknoi 3matHOcTi. Ilpu
[[bOMY HAWKPaIIOTo Pe3yIbTaTy MOXKHA JOCATHYTH TPH MOE€JHAHHI TEOPETUYHOTO aHAIII3y Ta
EKCIIePUMEHTAILHOTO TOCTiKEeHHS.

Meroto pobotu Oyio po3poOUTH MpOrpaMHE 3a0E3MEUeHHS, MpPU3HAYCHE IS
BU3HAUEHHS MPOMYCKHOI 3JaTHOCTI MEPEXki MPH BiAIadi KOHTEHT KOHTPOJIEPOM BeO-cailTy B
3aJIeXKHOCTI B1J] CTYIEHS 11 HAaBaHTa)KE€HHS, 1 BAKOPUCTaHHS MOro /Ui Kpamioi IpOAyKTUBHOCTI
JIOKAJIbHUX MEPEK.

B pesynbrarti Oyna po3polOsieHa cucTteMa 3a JOMOMOTOK SKOT MOXHA JIOCHTIIUTH
CTYIiHb HaBaHTaXXEHHs Mepexki. BUKOpHUCTOBYIOUM 3alIPOIIOHOBAHE MPOTPAMHE 3a0€3MeYeHHS
MH IMITYEMO 3aBaHTKEHHICH MEpEeXi, 1 MiJ 4Yac imiTalii 3HIMAEMO TMOKa3HUKHU KUTBKOCTI
nepeaanoi iHQopmauii 3a oXuHHMLIO uyacy. I[IpoaHani3yBaBIIM pe3yJlbTaTH JOCHTIJKEHb
NPOBEIMHUX B TEPIIOMY 1 JPYroMy JOCIiax, MOXKHA 3pOOUTH BUCHOBOK, IIIO YWUM JajibIlIe
3HAXOJUTHCS KITIEHT Bij] cepBepa 1 YMM OiNIbIIe KIIE€HTIB 3iHCHIOIOTH 3BEPHEHHSI IO cepBepa
— 3aBaHTAXXEHICTh MEPEX1 3pOCTAE.
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MPOBJIEMM I IEPCIIEKTUBHU PO3BUTKY NFC TEXHOJIOI'TI B YKPATHI

V.0. Savchuk
PROBLEMS AND PROSPECTS FOR NFC TECHNOLOGY DEVELOPMENT IN
UKRAINE

3 pocToM KUIBKOCTI MOOUTBHHX MPUCTPOIB 1 JEBaiiCiB BUHUKJIA HEOOXIIHICTH B
3a0e3MeveHHi MBUAKOTO 0e3ApoTOBOro 3B's13Ky Mix HUMH. Texnosorii Bluetooth i Wi-Fi
AKTUBHO OCBOIOBAJIM HOBI HIlll B OCTaHHI POKH, JAI0YM MOXJIMBICTH TIEpeqaBaTH JaHi,
nimuTucs (aiiaMu 1 BUKIAIaTH iX B corMepeski. [IpoTe 11 TexHosorii Bce X BUMAararoTh
NEBHUX BUTPAT Yacy Ha HANAIITYBaHHS 3'€HAHHS 1 3’€JHaHHS amapaTiB. ToMy 3'aBuiacs Ha
cBit Texnouoris NFC, sika mepekpuBae OUIBIIICTh HEMTOIIKIB OMEPEIHIX TEXHOIOTIH.

Texunomoriss Near Field Communication (NFC) - me TexHosoris 0e3ap0oTOBOTO
3B'A3Ky Ha MajJMX BIJICTaHSX, sIKa 3'ABUJIACA BCHOTO KiJIbKa POKIB TOMY, ajle sIKa LIBUJKO
3pocia SIK 3HaYHMH BHECOK y peaii3aiilo Takux TexHojorid, sik Internet of Things (loT),
Ubiquitous/Pervasive Computing (Ubicomp) Ta Smart Environment, Ambient Intelligence
(Aml), Wireless Sensor Networks (WSN) Ta Cloud Computing (CC).

Near Field Communication MmokHa MepeBeCTH SK «KOMYHIKAIisi OIMKHBOIO
3B’SI3KY». 3 11 JOMOMOTOI0 MIPUCTPOI MOXKYTh OOMIHIOBATUCS JTaHWMM Ha BifcTaHi 10 10 cwm.
Texnonoris NFC nHalOyna wmakcuManbHOTO TOMIMpPEHHS sK 0Oa3a 1ans  37AiiCHEHHS
Oe3koHTakTHUX TUIaTexiB. [Ipore ocranHiM wacom BukopuctanHs NFC mommproerscs i Ha
iHII chepu AisIBHOCTI. [3 pO3BUTKOM Lii€l TEXHOIOTI Oy/e CIpOIIeHO JOCTYI A0 0aratbox
BaXIUBUX (yHKIIH. Y HailOmmwkyomy maiiOyrHboMy MH mobauumo Oarato TeriB NFC Ha
BYJUIIX, OyIMHKaX Ta B odicax, JUId 4Oro moTpiOHa cUCTeMa YIpaBliHHSA Teramu A iX
00po6ku. Tomy BpoBamkenHs NFC myxke akryanbHe.

B Vkpaini NFC texHosoris nepeOyBae TiIbKU Ha MMOYATKOBIM cTafil pO3BUTKY, TO/I
K y OaratboX KpaiHax B)K€ ICHy€ IOCTaTHiM mocBin mpaktuyHoro BukopuctanHs NFC.
["0JI0BHOIO MPUYMHOIO TaIbMyBaHHS PO3BUTKY 1 BIIPOBAPKEHHS HOBUHKH CIIOCOOY OIUIATH €
MoOOIOBaHHA KOPUCTYBadiB CTOCOBHO O€3MEKH TPOBEIEHHS BIAMOBIIHUX IUIATEXKIB,
HE/[0CTATHRO PO3BUHEHA 1H¢)paCprKTypa a Takox Opak 1H(1)opMau11 [Ipote, He3Baxar0uu Ha
HEBU3HAUEHICTh 1 HEAKTUBHICTh 3 OOKy 0araTboX KOMIIaHif, TEXHOJOTIS TUHAMIYHO
PO3BHBAETHCS 1 BIOCKOHATIOETHCS, IO TUTPKM MO3WTHUBHO IO3HAYAETHCS HA Hil, Tak sK 3
KO)KHUM JTHEM Bce Ounblla KiJIbKICTh KOPUCTYBadyiB IparHe BHKopuctoByBaTH came NFC
ramadenp abo miatexi i texHonorito NFC yxe Ha manomy erami i pO3BUTKY € CEHC
BUKOPUCTOBYBATH SKOMOT'a HIUPILIE.
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BIIJIMB 30BHIIIHIX ®I3UYHUX I10JIIB HA BJIACTHUBOCTI 3AXUCHHUX
IHOKPUTTIB

V.P. Saletskyi, A.M. Sernovska, V.l. Stadniychuk
AUTOMATED VISCOSITY CONTROL FOR DOSING FOOD PRODUCTS

Pi3HOMaHITHICT METO/IB PEryNIOBaHHS CTPYKTYPH MOJTIMEPKOMIIO3UTHUX MOKPHUTTIB
JI03BOJISIE MOKPAIIUTH 1X XapaKTEPUCTUKU 32 PaXyHOK BBEJCHHS B MAaTpHUII0 MOAU(DIKaTopiB
Ta YaCTOK HAMOBHIOBAYiB i OOpPOOKM KOMIIO3HMIIIA 30BHIIIHIMH EHEPreTUYHUMH MOJISIMH.
HasiBHicTh MoOnu(ikaTOpiB 1 HAMIOBHIOBAYiB CTBOPIOIOTH YMOBHU JAJII OTPUMAHHS OJHOPIIHO
KPUCTAII30BAHUX KOMITO3UTIB 3 HAQJMOJICKYJISIPHOIO CTPYKTYPOIO 1 BHCOKMMHU (Pi3UKO-
MEeXaHIYHUMHU BiacTUBOCTSAMU. OOpoOKa 30BHINIHIMU EHEPreTUYHUMHU MOJSMU B MpOIECi
(dopMyBaHHS TOKPHUTTIB TMEPEBUIIYE IX XapaKTEPUCTHKH 32 PaxyHOK peryaioBaHHS
napaMeTpiB HaJMOJEKYJSPHOI CTPYKTYpHU HOJIMEpPY 1 OpPIEHTOBAHOIO PO3MOALIY YacTOK
HAIOBHIOBAaYa HA MEXI MO/LTy (a3 OCHOBA — MMOKPUTTSI.

OanuM 13 HaWOLIbII e()EeKTHMBHUX CIOCOOIB YTBOPEHHS PIBHOMIPHO PO3MOALIEHOT
CTPYKTYPH € YJIbTPa3ByKOBa 00poOKa MOJTIMEPKOMITO3UTIB.

Jis nocnikeHHs: BUOPAHO €NOKCHIHY KOMIIO3MIIII0 HACTYIHOrO CKJaly: €MOKCHUIAHO
nianoBa cmona mapku EJI-20 — 100 mac.u., mmactudikarop I1JIEA-4 — 18 mac.4, TBepIHHUK
ITETIA — 10 mac.u.

BrumB  ynpTpa3ByKOBHX  KOJMBAaHb HAa  BIIACTUBOCTI  TMOJIMEPHOI  KOMITO3HITiT
JOCIIJKYBAIM Ha YJIbTPa3BYKOBIM yCTaHOBLI MpPHM YacToTi KonuBaHb 22 kI, ammmiTyai
konuBaHb — 10...40 MKM 1 TpUBaJIOCTI OOPOOKH — 10 5 XBWIHMH. YJIbTPa3BYKOBUM T€HEPATOP
BUKOPHCTOBYBABCS CHUIBHO 13 MiZICUIIOBaueM. B po0OoTi AOCIIPKEHO BIUIMB YJIbTPa3BYKOBOI
00poOKM Ha IpOLECH MOoNiMepu3allii, CTPYKTYpOYTBOPEHHS 1 (Pi3UKO-MeXaHi1uH1 BJIACTUBOCTI
KOMIIO3UTIB HAa OCHOBI E€IIOKCHIHOI CMOJIHM 3 METOK0 MIJBHIIEHHSA aAre3iiiHO-MIIHICHUX 1
nedopmaIriifHuX BIIACTUBOCTEH 3aXMCHUX MOKPUTTIB. Pe3ynbTaTtu MOCHIKEHb CBITYaTh, IO
301IbIIEHHS] aMIUTITYIU KOJMBaHb KOHIEHTpaTopa 3 10 10 25 MKM J03BOJIsIE CKOPOTUTH 4ac
00poOkn kommo3uilid ynbTpazBykoM 3 300 mo 120 cekyna. Otox, Juisi JOCSTHEHHS
ONTUMANBHUX aJre31HO-MII[HICHUX BIACTHUBOCTEH MOKPUTTIB 13 30UIBIICHHIM aMILTITYIN
KOJINBaHb KOHIIEHTpaTopa HEOOXiAHO CKOpouyBaTH dYac [ii YJIbTPa3BYKOBOi OOpOOKH.
Pe3ynbratu gociiikeHb CBIYATh, 110 Y3 00po0Ka Cripusie MOKpalleHHIo (P13UKO-MeXaHIYHUX
1 TerIogi3WYHUX BIACTUBOCTEH MOJIIMEPKOMIIO3UTY. 30Kpema ajresiiiHa MiLHICTh HpU
po3TAry 1 3cyBi 30uUIbIIyeTbes Ha 25 1 30% BiamoBigHO, yaapHa B’sa3KicTh Ha 50%.
[TinBuiIeHHS 3a3HAYEHUX TTOKA3HUKIB MOSCHIOIOTH MOKPALICHHIM KOT'e31HHUX XapaKTepHUCTUK
3IIUTUX KOMIIO3UIINA. MoOXHa MNPUIYCTUTH TPO HASBHICTh PEAKIIMHO3IATHUX TPyl
EMOKCUHOTO OJIiroMepy i TBepAHHKA B IIOJNiMEpHM30BaHiil KOMMO3MIi. IX HasgBHiCTH
3yMOBJIEHA YTBOPEHHSM reTeporeHHoi ¢azu npu GpopMyBaHHI MPOCTOPOBOI CITKH 32 PaXyHOK
HEPIBHOMIPHOTO PO3IMOJILTY MOJIEKYJ TBEPJHHKA Yepe3 BUCOKY B’ SI3KICTh OJIrOMepy.

B mporieci qociikeHb BCTAHOBJIEHO, IO YABTPa3BYKOBa 00p0OOKa KOMITO3HUIIN CITPHUsiE
IHTEHCUBHOMY CYMIIIIEHHIO KOMIIOHEHTIB, PIBHOMIPHOMY PO3MOALTY B 00’€Mi, MiJIBUILICHHIO
IIBUKOCTI 1 IOBHOTH TPOIIECY 3MIUBAHHS, JAeTa3allii KOMITO3HIIl Ta MiBUIIEHHS MBHUIKOCTI 1
MOBHOTH TPOIIECY 3IIMBAHHS.
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TH®OPMAIIMHA TEXHOJIOI'TA JJIS1 ABTOMATHU3AIIIL CYITPOBOIY
ITPOEKTIB 3A THYYKUMU METOJUKAMMU YIIPABJIIHHSA TUITY AGILE

E.Y.Sasyn
INFORMATION TECHNOLOGY FOR AGILLE PROJECTS MANAGEMENT

PozmmpenHss BUKOPUCTaHHS MPOEKTHOTO MIIXOAYy [0 YNPaBIiHHS pPi3HOMAaHITHUMHU
IpolecaMy JIFOACHKOI JISUIBHOCTI MOTpeOye HOBITHIX TEXHOJIOTIH ympaBiliHHS NMpoeKkTaMu. Tak
3HaYHOI HOMYJSIPHOCTI HAOYIM THY4YKi MEeTOIUKH yrpasiinas Agile.

Agile — s MeTOMOJIOTIS IPUCKOPIOE CTBOPEHHS MPOEKTiB. BoHa MiHIMI3ye pHu3uku 3a
JIOTIOMOTOF0 KOPOTKHX (2 - 3 THXKHI) IIUKJIIIB, a00 iTepaliiii, po3poOKHu.

Oxpema itepariisi sSBJIsIE COOOK0 MiHIATIOPHUN TPOTpaMHUI NMpoekT. BoHa BKitouyae BCi
HEeOoOXI1/IHI )1 BUJa4i MiHI-TIPUPOCTH O (QYKIIOHATHLHOTO 3aB/IaHHs, a CaMe:

— POCKTYBaHHS,
— aHaJi3 BUMOT;
— KOJyBaHHS;

— TECTYBaHH,

— JOKYMEHTYBaHHS.

3a3Buuail okpeMoi iTeparii HEJOCTaTHHO MIJISi BHITYCKY HOBOi Bepcii MpOAYKTY, aie
Ma€eTbCSl Ha yBasl, IO B KIHII KOXHOI iTeparii I'HyYyKHH HPOTpaMHUIl MPOEKT TOTOBHM [0
BUIYCKY. TOOTO MPOEKT MOYKHA PO3IUTUTH Ha MaJIeHbKI YaCTHHH, 110 MPUHOCATH MPUOYTOK BXKE
Bifpaszy micis po3poOku. KoxkHa itepamis NMOKIMKAaHA BUPINIYBaTH HPIOPUTETHI HA MOMEHT
itepamii 3aBmanHs. [licis 3akiHYeHHS KOXKHOI iTeparlii KOMaHIIOI0 BHKOHYETHCS TEpPEOIliHKa
NpPIOPUTETHI 3aBAaHb PO3POOKH.

3 moyatky cBoro icHyBaHHsA Agile mepeBTinMBCs 3 HAOOpPY NMPHUHIMIIB B ACOPTUMEHT
METOJIOJIOTIH, TpOIeCiB 1 HaBiTh cTaHmapTiB. ChOroJHI TMOJie JISUTBHOCTI IIMX METOJOJIOTIH He
oOMexeHa KOMaH/AaMu po3poOHUKIB. ['HyUKi MPOIECH YCIIIIHO BIPOBAKYIOTHCS MPAKTUYHO B
yci Binainu IT Ta HaBiTh Oi3HeC KepyeTbest cTanaapTamu Agile. Cepesn HaOLIBIT BITOMUX MOXHA
Bim3HaunTi Scrum, Scrumban, SAFe, ScaleAgile Spotify, Continuous Delivery, Lean, Prince2
Agile. B naniit po0oTi AeTanpHilIe PO3IIISAATUMEThCS THYYKa METOIOJIOrisE SCrum.

B manmii wac, SCrum e omHier0 3 HAWOLIBII TOMYISPHUX «METOAOJOTIY» pO3pOOKH
nporpamMHOro 3a0e3medyeHHs. 3TiTHO 3 BH3HAUEHHSM, Scrum - 1€ Kapkac po3poOkw, 3
BUKOPHUCTAHHSM SIKOTO MOXKYTh BUPILIYBaTH NPOOJIEMH, IPH bOMY NMPOAYKTUBHO 1 BUPOOIIAIOUN
NPOAYKTH HAWBHUIIO 3HAYYMIOCTi. SCIUM BOJIOJIE MOCHUTH NMPHUBAOIMBUMH IepeBaramu. SCrum
OpIEHTOBaHMH HA KIII€HTA, € aJIANTHBHUM. SCIUM Ja€ KII€HTOBI MOXIIMBICTH POOUTH 3MiHU Y
BUMOTrax B OyAb-KHII MOMEHT 4acy (ajge He rapaHTye TOro, Ii0 i 3MiHM OyayTh BHKOHaHI1).
MOoXIUBICTh 3MIHM BUMOT IpHUBa0iMBa A 0araTrboX 3aMOBHHKIB NMPOTPAMHOTO 3a0€3MEeUYEeHHS.
SCrum mocuTth MPOCTHH y BUBYEHHI, J03BOJIIE €KOHOMHUTH 4ac, 32 PaxyHOK BUKJIIOUEHHs He
KPUTUYHUX aKTHBHOCTEW. SCrUM J03BOJIIE OTPUMATH MOTEHI[IHHO POOOYMH MPOAYKT B KiHII
KOHOTO Sprint'a.

3BHYaiiHO, y SCIUM € 1 Ba)KJIMBI HEAOMIKH. 3 OINIALY Ha MPOCTOTY 1 MiHIMAIICTUYHICTb,
Scrum 3amae HEBENMUKY KUIBKICTh JOCHUTH JKOPCTKHX mpaBwil. OmHaK e BCTymae B KOHQUIKT 3
17Ie€F0 KITIEHTOOPIEHTOBAHOCTI B MPHHIIAII, KIIEHTOBI HE BAXKJIMBI BHYTPIITHI TIpaBUja KOMaHIN
PO3pOOKH, OCOOIMBO SKIO BOHM OOMEKYIOTh KITIEHTA.
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TAKCOHOMIS MOJEJEW UKJITYHUX CUTHAJIB TA 1i IOJIAHHSA B
CEPEJIOBHUIII PROTEGE

A. V. Svyryda
TAXONOMY OF CYCLIC SIGNAL MODELS AND ITS REPRESENTATION IN
THE PROTEGE ENVIRONMENT

Y cyuacHOMY CBITi OJTHUM 13 HaJ3BUYAITHO BaXKJIMBHX pecypciB € iHdopmaris. Joctyn
70 Hel € MPaKTUYHO HEOOMEKEHHM 3aBIsSKU Mepexi IaTepHer. OnHak, BUHUKAE mpodiema
nomryky iHgopmariii. He3pakaroun Ha HasBHICTb MOTYXHUX MONIYKOBUX CHCTEMH, TOYHICTh
MOIIIYKY MOK€ OYTH HH3BKOIO, 0COOJUBO, SIKIIO MOTPiOHO 3HAWTH crnienudivny iHpopmarriro.
[TpunnMnaMu poOOTH MOIIYKOBUX MAIIMH € 30ip Ta iHJEeKcallis CTOPIHOK BeO-caifTiB B 0azax
JAHWUX Ta TOPIBHIHHS X JAHUX 3 MOMTYKOBUMH 3aIlTUTaMHU.

To6T0, MOXKHA TOBOPUTH MPO T€, IO TAKUW MIIXiJ HE € €PEeKTHUBHUM 3 TOUKH 30py
TOYHOCTI Ta BUKOPUCTAaHHS pecypciB. s BupimeHHs 1€l mpobiaemMu moTpiOHO po3poOuTH
IHTEJICKTYaJIbHY MMOUIYKOBY cucTeMy. Takow CHCTEMOI € ceMaHTH4HUi BeO (Semantic web).
Hana xonnenmis po3podaena W3C (World Wide Web Consortium), i wmeroio €
HEPeTBOPEHHS ICHYIOYOi BCECBITHBOI MABYTMHH Yy 3pO3YyMULY JUIsl KOMII'IOTEPIB MOBY,
OCKUITBKH 00poOKa JIF0JICBKOI MOBH € CKJIaJHUM MporiecoM. OTxe, 00 HAaBYUTH KOMIT I0TEp
OLIIHIOBAaTH, KJIACH(IKyBaTH M akTyadizyBaTu iHQopmaulio Oyno po3poOJeHO MOBY MAJs
cemantnynoi maByrman — OWL (Web Ontology Language). MoBa m03Bojisie OmMUCyBaTu
KJIacH, iX BJIACTUBOCTI Ta 3B’s3kH. BukopuctoByroun OWL po3poOisieTbess oHTONOTIS s
noOyoBu 0a3 3HaHb, HA OCHOBI SIKHX TOBHMHHI PO3po0isTucs BeO-caiTu. [l BUKOHAHHS
TaKuX 3aJa4 po3po0iieHo pegakTopu oHToori . [TomynsapHum pimeHHsM € Protégeé.

B wmepexi InTepHer wMmartepianu, NPUCBSYEHI MOJEIIOBAHHS Ta ONpPALIOBaHHS
[UKJTIYHUX CUTHAJIIB, HE MAIOTh YITKOI OHTOJIOTIT Ta po3MillleHi (hparMeHTaMu Ha pi3HUX BeO-
caiitax. @yHAaMEHTaJIbHOIO pOOOTOI0 B IIbOMY HampsiMi € MoHorpadis [1]. Tomy, nouinbHO
PO3pOOUTH TAKCOHOMIIO MOJENECH IUKIIYHIX CUTHAJIB, BUKOPUCTOBYIOUHN JIaHY MOHOTpagito
ta MoBy OWL y penaxtopi Protégé. Ha pucynky 1.1 nmpuBeaeHo TakCOHOMIIO KITaciB.
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Pucynok 1. TakcoHomis knaciB B cepenoBuiii Protégé
Hns  rpadiuHOrO mMpeacTaBiIEHHS TAKCOHOMII KJIAciB  JIOIIJIBHO BHUKOPHUCTATH
JI0JJATKOBI 3ac00M Bi3yaii3allii, 110 BCTAHOBIIOIOThCA B penakTop Protégé. Ha pucynky 1.2
NpeCTaBICHO TAKCOHOMIIO y BUTJISIL AepeBa 3a Jormomororo gogaatky OntoGraf.
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Pucynoxk 2. I'padiune nmpeacraBaeHHS TaAKCOHOMIT y BUTJISAI 1epeBa
e CKJIagHui Ta

BnpoBamkeHHsT CceMaHTHYHOI MaBYTHHH 3aMiCTh 1CHYKOUOL
JIOBrOTpUBaJIHii mporec, onHak Moy OWL MokHa yCIIIIHO BUKOPUCTOBYBATH JIJIs1 pO3POOKH
TaKCOHOMIi Ta OHTOJIOTII B 3ac00ax eJeKTPOHHOTO HaBYaHHS KOHKPETHOI MNpeAMETHOT

o0macri.
Jlireparypa
1. Jlynenko C. A. TeopeTu4Hi OCHOBH MOJEIIOBAHHS Ta OMPAIIOBAHHS LUKIIYHUX
curHaimiB B iHpopmamiitanx cuctemax / C. A. Jlynenko. — JIpBiB: Marnomis - 2006, 2016. —

344 c.
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PO3POBKA KPOCILJIAT®OPMEHOI ITPOT'PAMM JIJISI BIOCKOHAJIEHHS
MTYYHOI'O IHTEJIEKTY B I'POBUX CTPATETI'IAX PI3BHOI'O KAHPY

V.V. Svyshch, H.B. Tsupryk, Ph.D.
DEVELOPMENT OF CROSS-PLATFORM SOFTWARE FOR IMPROVING
ARTIFICIAL INTELLIGENCE IN GAME STRATEGIES OF DIFFERENT GENRES

IrpoBuii mTyuyHuil iHTENEKT - HaOip MPOrpaMHUX METOAMK, SKI BUKOPUCTOBYIOTHCS
y Bileoirpax [yii ~ CTBOpEHHS  1mo3il  iHTEJIeKTY B MOBEINIHII  IEPCOHAXIB,
KepoBaHUX KoMmm'torepoM. KpiM MeToaiB TpajMLIHHOIO MITYYHOIO I1HTENEKTY, BKJIIOYAE
TaKOX QJITOPUTMH TEOPIl KepyBaHH:, pOOOTOTEXHIKH, KOMITIOTEPHOT
rpadiku Ta iIHPOPMATHUKH Y ILIIOMY.

3anmponoHOBaHO  PO3pPOOKY KpoCIIaThOpMEHOT MpOrpaMu i BJIOCKOHAJICHHS
IITYYHOIO 1HTENEKTY B IrPOBUX CTpaTeriix pizHoro xaHpy. Lle o3Hauae, 1m0 MOPOAYKT
NOBMHEH TIpAIfoBaTH 1 OyayBaTHCA 3 BHKOPHCTaHHSIM TexHouorid 1 mmardopm. Crin
BUKOHATU TOE€JHAHHS MOJJIMBOCTEH Yy 3arajibHUi (YHKLIOHAJ, SKUHA 3a70BOJBHATHME
OUpIIICTh BapiaHTiB BUKOpHUCTaHHS. [IpoTe TakoX Ciij HagaTH MOXKJIMBICTB JUIS peatizarii
HIMPOKOCTICNiaNli3oBaHuX (PyHKIIM, TOOTO HE HAKIAJaTh MKOPCTKI PaMKH Ha BapiaHTH
BUKOpUCTaHHs. Jjis 3a0e3nedeHHs MATPUMKH PI3HUX TEXHOJOTIH Ta miatdopm ciij oopatu
SK 3arajJlbHOJOCTYIHHUI NPOTOKOJ Tepenadi JaHMX, Tak 1 IOUIMPeHMH Ha Oaratbox
wiaropmax gopmaT MoBiAOMIIEHb. Takuil MiAXiA JO3BOJUTH MOKPAIIUTH POOOTY IITYYHOTO
IHTENEKTY.

Unreal Engine 4 (UE4) i Unity € nBoma HaiOiIbII TOMYJISPHUME PYLIISIMU HIAPOKO
JOCTYITHUMH Ha chorofHi [1,2]. ¥V Toil wac sk Garato cTyniii po3poOKH BUKOPUCTOBYIOTH
BJIACHI pyuIli, ICHye W BEJIWYE3HUH PUHOK JJIi OKPEMHUX PO3POOHMKIB, SIKI MOTPEOYIOTh
HOTY>KHOTO PYIIisl, 17151 CTBOPEHHS BJIACHOTO MPOEKTY.

[Ipn BUKOHAHHI 3aBAaHHS HA MariCTepChbKy poOoTy, po3pobieHo KpocraaThopMeHy
nporpamy i BJIOCKOHAJEHHS IITYYHOTO 1HTENEKTY, OyJ0 peasli3oBaHO HACTYIHI (PYHKI:
IIBUJKE TPHUIHATTS pillleHb HA OCHOBI OTPUMAHMX JAHHX,3HAXOKCHHS MUl 10 3aJlaHUM
(GyHKILISM, ONPALIOBAHHS Ta aHaJli3 BiJieo-iHpOpMaLlii B peXKHMI peabHOro Jacy.

OTxe, BUBYEHHS LITYYHOTO IHTENEKTY - TMEPCIEKTUBHUN HamNpsSMOK 3
1H()OPMATHKOIO, MCUXOJOTIEI0 Ta MAaTeMaTUKOI Ta IHIIUMHU (yHIaMEHTAIMHUMU HayKaMHu
CIHPAETHCS HA BEIMYE3HUHN TUIACT HAKOMTMYEHHX JIF0JICTBOM 3HaHb, 10 M MOXKJIMBICTD MTPH
MOsIBI HEOOXITHUX TEXHOJOTIA Ta MaTepialliB MpaIfoBaTH B JIaHOMY HaIpsSIMKY, IO BCE
O1JTbIIIe OLIMPIOETHCS HA Hallpi3HOMAHITHILI cepH TisITbHOCTI.

Jlireparypa

1. Unreal Engine 4 [Enextponuii pecypc] The Unreal Engine 3 game engine will
become the basis for Android games (in Russian). Cited 2008-10-22 — Pexwum moctyiy:
https://www.unrealengine.com/

2. Unity [Enextponwuii pecypc] Official information on support for GNU/Linux
on Unity's website (in English).28.08.2012. Archive of the original 2012-11-21.Using
DirectX11 in Unity 4. Unity Technologies. — Pesxum moctymy: https://unity3d.com/ru
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MOHITOPHUHI TA YIIPABJIIHHSA BIAXOJAMU

T.V. Serhiienko
WASTE MONITORING AND MANAGEMENT

VYrpaBiaiHHA BiAXOJaMU € OJHIEI0 3 HAWOUIBII CKJIQJIHUX IUTaHb, SKI MOCTAIOTh
nepe]; CepPo3HOI0 MPOOIEMOI0 3a0pyTHEHHS Yepe3 BEIMUE3HY KiTbKICTh TBEPAUX MOOYTOBHUX
BimxomiB. I1[o6 ycmimHO crpaBUTHCS 3 TOOYTOBMMH BIIXOJaMH IOTPiOHA e(eKTHBHA
CUCTEMa YIPAaBIIIHHS BiIXOJaMH, 3 JIOTIOMOTOIO SIKOi MOKITUBO KOHTPOJIIOBATH CUCTEMY 300py
Ta TPAHCIOPTYBAHHS Ta KEPYBATH MIPOLIECOM YTHIIi3allii.

OnHuM 3 KpalMx BapiaHTIB CTBOPEHHS TaKOi CHCTEMH € BIIPOBAHKEHHS HOBITHIX
imeHTU(IKaIHHUX Ta KOMYHIKAI[IHHUX TEXHOJIOTIM, TaKUX SK PaaioyacTOTHA 1ICHTH IKAIisA
(RFID) Ta GSM. 1li TexHoOrii € AOCTaTHIMHU IJIsl TOTO, 00 3a0€3MEUNTH MPAKTHYHHUNA Ta
JIOCKOHAJIMII MOHITOPUHI Ta YIpPaBIiHHS TPAHCIOPTYBAaHHSAM TBepauX BiaxoniB. Cucrema
noOy/J0BaHa Ha OCHOBI IIMX TEXHOJIOTIH 3a0e3medye B peUMi peabHOro 4acy iHdopmarlito
PO PyX TBEPIUX BIAXOMAIB BiJ TOUKH 300py A0 Micls iX yTHIIi3allii, 10 A03BOJIsi€ e(hEeKTUBHO
KepyBaTH CUCTEMOIO 300py Ta yTHIIi3amii BiIXOMiB.

Enevo — 1me KOMIUIEKCHE JOTICTUYHE PIlIEHHS, SIK€ €KOHOMHUTh 4ac, TIpolli Ta
HABKOJIMILIHE cepenoBuile. BoHO BHKOpUCTOBYe 0€3/pOTOBI JaBayl Al BUMIPIOBAHHS Ta
MPOTHO3YBaHHSI PiBHS 3allOBHEHHS KOHTEWHEPIB ISl CMITTS Ta T€HEpPYe PO3yMHI IJIaHU
30MpaHHs, BUKOPHUCTOBYIOUM HaWOUIbII e(ekTuBHI rpadiku Ta Mapmpytd. PimeHHS
3abe3neuye 10 50% ekoHOMIT KOIITIB. 3a JAOMOMOIOK CHCTEM YIpaBIiHHS BiAXOJaMHU Ta
JlaBaya yJabTpa3ByKy ENEVO BHUMIPIOETHCS PIBEHb 3alIOBHEHHS KOHTEHWHEpA JJIs BIIXO/IIB.

VYbpTpa3ByKoOBUM J1aBad BHUMIPIOE BiJICTaHb MK J1aBayoM 1 BiIXOJlaMU BCEpEAMHI
KOHTEWHepa Ta HaJCHIA€ CBOIO 1H(OpPMAIliI0 Yyepe3 CTITLHUKOBY MEpexy Oe3mocepeHh0 Ha
cepBep. Ha cepBepi naHi oOpOOISAIOTBCS 1 MEPETBOPIOIOTHCS B KOPHUCHY 1H(OpMALIIO.
Bigcorok HaroBHEHHS KOHTEWHEpa OIIHIOETHCS Ha OCHOBI OCTaHHIX BHMIPIOBaHb,
BUPOOJIEHUX JaBauyoM. [HpopMmallist 0OpoOseThCs 1 pe3yabTar 3'IBISIE€ThCS Y B€O-3aCTOCYHKY
JUTSL TIOJTAJTBIIIOT OOPOOKH.

ITepepoOka pecypciB - 1e 00OpoOKa BTOPUHHOI CHpPOBUHHM JJsi BUIYYEHHsI a0o
BIJTHOBJICHHSI MaTepialiB Ta pecypciB abo mepeTBopeHHs B eHeprito. [Iporec nepepoOku He
TUTBKH €KOJIOTIYHO BaXJIMBUH, ajleé TaKOX € EKOHOMIYHO e(eKTUBHUM. BiH 3MeHIIye
KUTBKICTh BIIXOJIB JUISI BUJAICHHS, 3a0IIaJKy€ TPOCTIp 3Baiuiia Ta 30epirae mpupoHi
pecypcH.

Cuctema ympaBiiHHS BiXOJaMHM Ha OCHOBI 1H(QOpPMALIHHUX 1 KOMYHIKaIiMHUX
TEXHOJIOTIH [03BOJII€E OTPUMYBAaTH aBTOMATHMYHO T€HEepoBaHI rpadikd Ta ONTHUMI30BaHI
MapuIpyTH, $Ki BpaxOBYIOTh HIMPOKHMH HaOip mapameTpiB MaiOyTHIX MHpPOTHO3IB piBHSA
3alIOBHEHHS, HAsSBHICTh BaHTAXHUX aBTOMOOUIB, 1HGOpMAII0 MpO JOPOXKHIN pyX,

iH(pOpMallito PO KOHTEHHEPH Ta THIIU BMICTY, AKi MOKe 30MpaTH aBTOMOO1Ib TOIIIO.

Jlitepatypa

1. VYmopaBniHHA BiIXOAaMHU: BITYM3HAHUN Ta 3apyOikHMN moceim: moci6. / [O.1. Bommap, B.€.
Bapanosceka, M.O. bapunos]; 3a pexa. O.1. bonnaps. — K.: Aiisa ITiroc JIta, 2008. — 196 ¢

2. Mopo3 O. ExoHOMIYHi acrieKTH BUPILIEHHs €KOJIOTIYHUX NPOoOJieM YTHIi3alil TBEpAUX MOOYTOBUX
Bigxoxis : MmoHorpadis / O. Mopos, A. Ceenryx, O. Cenryx.— Binaunist: YHIBEPCYM-Binuung, 2003.— 110 c.
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BEHAVIOR-DRIVEN DEVELOPMENT SIK ITIIXIJ IO MIABUINEHHS SIKOCTI
MPOLIECY TECTYBAHHSI

I.I. Domitriak, V.O. Voloshyn
BEHAVIOR-DRIVEN DEVELOPMENT AS THE APPROACH FOR INCREASING
THE QUALITY OF PROCESS TESTING

TecryBaHHA € OJHMM 3 HEBIJ'€MHHMX €TaliB JHUTTEBOrO IMKIY HPOTPaMHOIO
3a0e3nedeHHs], Mo Ja€ 3MOTY €KCIIEPUMEHTAILHO TIEPEBIPUTH BiJIOBIIHICTh Peai30BaHUX Y
IporpaMHOMY 3a0e3leyeHHI BJIACTUBOCTEH BHMoOram, cGOpMYJIbOBAaHUM 3aMOBHUKOM.
Po3BuTOK CcydacHUX METOMIB 1 3acO0IB TECTyBaHHS CIPSIMOBAaHWUN Ha ITiIBUICHHS
e(eKTUBHOCTI MpPOIECY TECTyBaHHS, a TAaKOX JOCTOBIPHOCTI Ta aJleKBaTHOCTI OJEp’KaHHX
pe3ynbTariB. OTHUM 3 BUAIB TECTYBaHHS IPOTPAMHOTO 3a0€3MeUeHHs € METOIH, TIOB s3aHi 3
HEPEeBIPKOIO MOBEAIHKH MPOrpaMHOro 3a0e3MeUeHHs] Ha Peaklilo 30BHIIIHBOTO CepelOBHILA
(mii kopucTyBadyiB, iHIIMX MPOTPAMHUX CHUCTEM, 3MIHM CEpEJOBHINA BUKOHAHHS). Takuit
HiXiJ, SIK TOKa3ye MpPaKTHKa, € JOCUTh [J1€BUM B KOMOIHalii 3 IHIIUMHU KIACHYHUMHU
MeToiaMu TecTyBaHHs. OmHaK, U MiABHINCHHS €(DeKTUBHOCTI 3aCTOCYBAaHHS MOBEIIHKOBHX
METO/IB TECTYBaHHS, MOTPIOHO PO3POOUTH METO] BiJOOpakeHHs BUMOT 3aMOBHHKA HA €Tam
TECTYBAHHSI MPOTPaAMHOrO MPOAYKTY Ta BIAMNOBIIHOCTI (PYHKIIOHAIbHUX BHMOI BHMOI'aM
SKOCTI1 IPOrpaMHOr0 3a0€3MeYeHHS.

Behavior-driven  development (BDD) — mporec po3poOKH  MPOrpaMHOTO
3a0e3nedeHHs, KU BUHUK yepe3 test-driven development (TDD). BDD mnoennye B co0i
3aranpHi Metonu 1 npuHiunu TDD 3 domain-driven design 1 00'€éKTHO-OPIEHTOBAHOTO
aHaizy 1 NpOEKTyBaHHA, 100 3abe3neyuTd po3poOKy MPOrpamMHOro 3ale3NedeHHs Ta
yIpaBJIiHHSA KOMaHAM 13 3araJlbHUMU 1HCTPYMEHTaMH 1 3arajlbHUM IIPOLIECOM CIIBIpAlll HaJ
PO3pOOKOIO MPOrPaMHOT0 3a0€3MEUSHHS.

VY nentpi BDD € nepeocMmucnenns miaxomy A0 unit testing i1 acceptance testing, 1110,
IPUPOHO, BUHUKJIIO Ha 1X ocHOBI. Hampukiian, BDD npononye, o6 HazBamu unit tests Oynu
LIl pedyeHHs], 10 MOYMHAIOThCs 3 yMoBHOro pieciona ("should" B anrmiiicekiii MOB1) 1
NOBUHHI OyTHM HamucaHi B MOPAAKY BaXIMBOCTI. TecTH NPUHHATHOCTI NHUIIYTHCS 3
BUKOPUCTaHHSAM cTaHaapTHoro Agile framework i3 BUKOpUCTaHHSAM icTOpii KOpHCTyBaua:
"Sxy [ponb], st Xouy [1iab/0axkanHs ], o0 [Buroaa]". Kputepii npuiiHATHOCTI MOBUHHI OyTH
HalMcaHl 3 TOYKH 30py CIEHapiiB 1 peanizoBaHi sk kinacu: JlaHO [MOYaTKOBUII KOHTEKCT],
KOJM [BUHUKAE mMOfis|, To [3abe3meuyBatu jaesiki pesynbTaTu]. Texnomoris SpecFlow
CHpsSIMOBaHA Ha TIOJIOJIAHHS PO3PHUBY 3B'SI3KY MDK €KCIepTaMH B IpeIMeTHiIH obsacTi i
pPO3pOOHMKAMH, ULUISIXOM 3B'I3yBaHHSA Ol13HEC-XapaKTePUCTUK TMOBEIIHKA 1 MPUKIAIIB
KOHKpeTHOI peanizaiii. Micis SpecFlow momnsirae B Tomy, o6 3a6e3meunT mparMaTUIHui 1
nerkui maxina qo cnenudikaiii 3a 3paskoM ais NET npoekti. SpecFlow Takoxx miarpumye
koHnentito Acceptance Test Driven Development (ATDD) i Behavior Driven Development
(BDD), sKki uacTO BHUKOPUCTOBYIOTHCS SK CHHOHIMH 13 3a3HAYeHHSIM 3a 3Pa3KoM.
3actocyBanHd BDD Ha mpakTuili IpuUnycKae BUKOPHCTAHHS CIEIialli30BaHUX MPOTPaMHUX
3ac00iB /I MIATPUMKH TPOIECY po3poOKH. Xoda Il IHCTPYMEHTH YacTO PO3POOIISIIOTHCS
creuiajgbHO Ui BUKOpucTaHHA B BDD mpoekTax, BOHM TaKOX MOXYTb PO3IJISAATUCS SIK
crienianizoBadi GopMH HalaropKeHHs, sSKi mATpuMytoTh TDD. [HCTpyMeHTH ciykaTh AJis
TOro, MO0 AOAaTH aBTOMATH3aIlli A0 HANOUIBII MOMIMPEHUX MOB MPOTPAMyBAaHHS, IO €
LEHTPAJIbHUM acrekToM Temoro BDD.
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NEPCIIEKTUBU PO3BUTKY TEXHOJIOI'TH ABTOMATHU30BAHOI'O
ITPOEKTYBAHHA KOPUCTYBALBKUX IHTEPE®EUCIB

V.0O. Voloshyn, I.I. Domitriak
PROSPECTS FOR THE EVOLUTION OF AUTOMATION DESIGN USER
INTERFACE TECHNOLOGIES

CydacHul pUTM KHUTTA BUMArae 3aiydeHHs iHQOpMaliifHUX TEXHOIOTIH y BCl cdepu
JISUTBHOCTI, TIOYMHAIOYH BiJl €IEMEHTAPHOTO TUIAHYBAaHHS CIMEHHOTO OIO/KETY, 3aKiHUYIOUH
3aCTOCYBAHHSM BHCOKHX TEXHOJIOTIN MpPH YINPaBIiHHI Ta KOHTPOJI KOCMIYHHUMH JITaTbHUMHU
anaparamu. [Ipu 1pomy, Oynap-ska iHQOpMalliiiHa cucTeMa mepeadadyac BUKOPUCTAHHS
IPOTPaMHOro 3a0e3MeUeHHs, AKe € «MOo3KoM» cuctemu. CydacHe mporpamHe 3a0e3nedeHHs
XapaKTEpU3YEThCS BUCOKHM CTYNEHEM IHTETPOBAHOCTI, (YHKIIOHATBHOK CKJIATHICTIO,
PO3IOAUICHICTIO Ta KOPIIOPATUBHICTIO.

OyHKIIOHATbHA CKIAIHICTHh CHCTEMHU BIJIOOpaXaeTbCs Ha  JIIOJUHO-MAITUHHIN
B3a€MO/I1, 1110 6e3MocepeIHbO BIUIMBAE HAa MPOEKTYBaHHS Ta BUKOPUCTAHHS KOPUCTYBALbKUX
inTepdeiiciB. Ockinbku, iHTEpdelc KOpHUCTyBada € CBOEPITHUM MOCTOM MK MAIIMHOKO 1
JIOMHOI, a SK BIOMO OUIBLIICTh TMOMWJIOK BHHHMKAaE 4Yepe3 IIOJACHKUN (haKTop, TOMY
aKTyaJbHUMHU 3aJa4aMH  TPU  PO3pOOIll MPOTpaMHUX CHUCTEM € 3ajadl ONTHMI3aIlii
NPOEKTYBAaHHS  KOpUCTyBalbkux iHTepdeiiciB. Ilpomec onTtumizamii NpoeKTyBaHHs
KOpHUCTYBaIlbKuX 1HTepdelciB nependadae 3actocyBanHs CASE 3aco6iB, 3a0esneueHHs
BUMOT CTaHAAPTIB 110 1HTepdeiciB, a TaKoXX MPOCTOTH 1 3PO3YMIIOCTI JJsl KIHIIEBOTO
KOpHUCTYBaua, 5K OCHOBHUX XapaKTEPUCTUK SKOCTI 1HTep(deiciB MporpaMHUX YU arnapaTHUX
CHCTEM.

CyuacHi 3aco0M MpOeKTyBaHHs IHTEP(EICIB Aat0Th 3MOTY peali3yBaTH MPaKTUYHO YyCl
BUMOTH, K1 BUCYBaIOThCA 10 iHTepdeiiciB kopucTyBaya. OfHAK MPoLEeAypy NPOEKTYBaHHS Ta
peanmizainii BUMOr € ciabodopmalnizoBaHUMHU, HEYHIPIKOBAHUMH Ta MOTPEOYIOTH PO3pPOOKH
METO/IB 3a0e3MeUeHHs IKOCTI IPOoIlecy MPOEKTyBaHHS.

3ale3neueHHsM SKOCTI 1HTep(elciB KOpUCTYBaUlB 3ailMarOThCs K HAYyKOBII, Tak 1
NPaKTUKU-AU3aiHepy. 30KpeMa, cepell YKpaiHChbKMX BUYSHHX OMOCEPEIKOBAHO JOCITIKEHHIM
SKOCTI1 1HTepdeiiciB 3aiiMaroThCcs Taki BUeHi, sk JlaBpimesa K. M., CugopoB M.O., Xap4yeHko
O.TI., I'yuenko I.B., Xapuenko B.II. Ta psa iH. Cepen 3akOpJOHHHX HayKOBIIIB BapTO
BuaimuTH mpani Rieman J., Perlman G., Matias E., Dix A. Ta psny inmux. [lepeBaxHo
OCHOBHHHM aKIIEeHT y IXHIX po0OTax IIOCTaBJIEHO Ha METOAU 1 3aco0m 3abe3medeHHs
BUKOHYBAHOCTI BUMOT 10 iHTepdeiicy kopucTyBaya. OJHAK MiIXOMy MIOAO OINTHUMIi3alii
MpoIiecy NMpOeKTyBaHHs iHTepdeHCciB KOpUCTyBaya 3 BpaxyBaHHSIM ICHYIOUUX Ia0JIOHIB Ta
(YHKLIOHATbHUX BJIACTUBOCTEH MOBTOPHO BHKOPHCTOBYBAaHMX KOMIIOHEHTIB Yy TMpalsx
HAyKOBIIIB HE JIOCITIKYBaJIOCh.

Jns migBuIeHHS e(EeKTUBHOCTI NMPOEKTYBaHHA 1HTep(eiCiB KOPUCTYBauiB MOXHA
CKOPHUCTAaTUCh M1X0JA0M TOBTOPHOTO BUKOPUCTAHHS KOMIIOHEHTIB SIK (DYHKI[IOHAJIbHUX, TaK 1
iHTepdeiicaux (madnouis). [lpu mboMy akTyaqTbHUMH 33/1a4aMH € PO3poOKa METOAY 1 3ac00y
BUOOpY mabnoHIB  iHTepdeiicy KopucTyBaya Yy  BIAMOBIAHOCTI /O  MOBTOPHO
BUKOPUCTOBYBAaHHUX (DYHKIIOHAJTHHUX KOMIIOHEHTIB MPOrPaMHOI0 3a0€3MEeYCHHS.
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YK 004.89
I.B. Cranbko, I.B. CTpyTHHCbKA, KaH/I. €KOH. HAYK
TepHOMIIBCHKHIA HAITIOHAILHUI TeXHIYHHUH yHiIBepcuTeT iMeHi IBana [ymos, Ykpaina

TEHJIEHIIII PO3BUTKY MOBLJIBHOT'O IHTEPHET-MAPKETHUHI'Y

I.V. Stanko, I.V. Strutynska, Ph.D.
TRENDS OF DEVELOPMENT MOBILE INTERNET MARKETING

MoOUTbHMI MapKeTHHT - IIe IHpine, aHbDK SMS-mMapKeTHHT, TMOHATTS, SKE O3Havae
npolec TMOMIMPEHHS MAapKeTHHroBoi iHGopMmalii Ha MOOUIBHI TenepoHu aOOHEHTIB-
CIIO’KMBAYiB HE JIMILE Yepe3 TeKCTOBI nmoBigomiieHHs (SMS), ane 1 iHIi MOOUIBHI TEXHOMIOT11
Ta, SIK IPABHJIO, OTPUMAHHS BiJl HUX 3BOPOTHOI peaKIIii.

Jlo iHCTpyMEHTapit0 MOOITBHOTO MAapPKETUHTY BXOISTh:

-KOPOTKI TeKCTOBI moBigomieHHs SMS, MMS;

- MOOLIBHI caiiTu Ta mporpamu (Mobile apps) Ta roocose aBToMaTnyYHE MEHIO;

- noctyniHe 'y TtoHoBomy pexumi IVR (Interactive Voice Response), mynbTUMeTiiHI
(doro, 3ByK, BiicO);

- nokanpHU (10 10M) pamio3B's30K MiXk KOMYHIKaIliHHIMH 3ac00aMu

(reneonamu, HOyTOYKamu i 1.11.), Bluetooth.

3apa3 y CBiTI OCHOBHUM IHCTPYMEHTOM JUIsi MOOUTLHOTO MAapEeKTHUHTY 3aJIUIIAIOTHCS
SMS Tta MOOiTBHI cailiTh, SKUMH B YKpaiHi kopucTyeTbcs BiamoBigHo 80% Ta 35%
A0OHEHTIB.

IToka3nuku y €Bpormi:

- 74% wnaceneHHs Mae 10CTyN 10 [HTepHeTy;

- IOpPOCIIi B CepeAHbOMY MatoTh 1,3 MOOIIBHOTO IPUCTPOIO;

-1900 XBUINH OHJIANH KOKHOT'O MICSIIS.

IToka3nuku B YKpaiHi:

- 61% mroneit B Ykpaini MaroTh JocTyn 10 [HTepHery

- 52% nronelt MaroTh 1OCTYM 10 IHTepHETY O0AEHHO

- 35% mroneit B YkpaiHi BUKOPUCTOBYIOTh Tene(oH A Buxoay B [HTepHeT

VY ki"ui 2015 poxky uacTka 3amuTiB 3 MOOUIBHUX TNPHUCTPOIB yIepIle MepeBUIIIIa
YacTKy 3amuTiB 3 Kom'iotepiB y Google. Tak, criocTepiraeTbCst HACTYITHA TCHICHITIS:

- 50% kopucTyBadiB, SIKi IIyKaJd MarasuH Ha MOOLTBHOMY MPHUCTPOI, BiABIAATH
el Mara3uH Toro x JHs Ta 18% MoIrykiB MpUBeNn 10 KyIiBi;

- 75% KOpHUCTyBauiB NEPEBIPAIOTH IIHY Ta HAasABHICTb TOBapy OHJAH mepen
MIOXOJIOM y MarasuH;

- 82% kopucTyBauiB cMapT(OHIB IIyKatOTh 1H(GOPMAIIIIO 1] 4ac OXO01Yy B
MarasuH 3 ikux 33% BUKOpPHUCTOBYIOTH iX 3aMiCTh TOTO, 11100 3alMTYBAaTH MPOIABIIIB;

- 77% yxpainiiB mnepeOyBalOTh OHJIAWH KOXHOTro JaHS Ta 31% ykpaiHiiiB
nepeOyBaloOTh OHJIAlH HaBiTh mijg yac nepernsay Th;
- 50% nepernsais YouTube Ha MOOITBHUX IPUCTPOSX Y CBITI.

3Bakal0uM Ha JIaHi CTaTUCTUYHI MOKA3HUKU, MOXKEMO CIIOCTEPIraTH TEeHICHIIIO
JI0 TIOJAJIBIIOTO PO3BUTKY Ta BHUKOPUCTAHHS TEXHOJIOTIM MOOIIBPHOTO I1HTEPHET-
MapKETUHTY Y MOBCSIKICHHOMY Ta IPOQeCciiiHOMY >KUTT1 JIIOACH.
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YK 519.218
O. I. Crpem0inbka, T. I. 'opun
TepHOMINBCHKHIA HAITIOHATILHUM TeXHIYHUNA yHiBepcuTeT iMeHi IBana [lymios, Ykpaina

MATEMATHUYHA MOJEJIb ITYJIbCOBOI'O CUTHAJIY ITPH ®I3UYHOMY
HABAHTAKEHHI

O.I. Strembitska, T.I. Horyn
MATHEMATICAL MODEL OF THE PULSE WAVE DURING PHYSICAL
ACTIVITY

AHani3 MexaHi3My (opMyBaHHS IyJIbCOBOTO CHTHATY Mpu (13MYHOMY HaBaHTAKEHH1
BKa3y€ Ha HEOOXIIHICTh BUKOPUCTAHHS MaTEMAaTHYHHX MOJEJEH, sSiki O BpaxoByBalIu HOTO
Oionoriyny npupoxy. Mera mpoBeIEHOrO JOCITIHKEHHS MOJNArae y nmodyaoBi MaTeMaTUYHOL
MOJIeITi MyJICOBOTO CUTHAIY, sika O BpaXxoByBaja y CBOIH CTPYKTYypi HOTro mepioJudHiCTh Ta
BUIIA/IKOBY CKJIQJIOBY, a TAKOXX apTedakTH pyxy Ipu (i3MYHOMY HABAHTAXKEHHI.

IcHyroui MaTeMmaTH4HiI MOJENi IYyJIbCOBOTO CHTHANY IUIATBCA Ha JBI TPynH —
JIeTepMiHOBaHi Ta croxacTuyHi. L{i Moneni MaroTh psii HEJOMIKIB, 30KpeMa: He BPaXxOBYIOTh
BUIIA/IKOBOI NMIPUPOAM CHTHANY Ta IWHAMIYHUX 3B’SI3KIB MK OKPEMHUMH TPYIaMH CEpPIEBUX
CKOpOYEHb, IO BUHUKAIOTH Yy TMpoleci (i3MuHOi aKTHBHOCTI. AJIEKBAaTHO OINKCATH TaKi
CHUTHAIA MOJKHA JIMIIE 13 BUKOPUCTAHHSAM CTOXAaCTHYHOTO IMIJXOAY JO0 MaTeMaTHYHOTO
MO/ICJIFOBAHHS Ta 13 BpaXyBaHHSAM IOBTOPIOBAHOCTI CUTHAJY, L0 3yMOBJIEHO IEP1OIUYHICTIO
OlosioriuHMX puTMiB. I KIIHIYHOT TPAKTUKH BaXJIMBOK TaKOXK € YacoBa CTPYKTypa
CUTHAJly, OCKUIBKM TaKMM YHMHOM MOXHa OJIepXaTH JaHl MpPO HPOXOJUKEHHS ITyJIbCOBOTIO
CHUTHAy Ta CTaH CEpPLEBO-CYIMHHOI CHCTeMH. BHKOpHCTaHHS MaTeMaTH4HOi MOJENi
MyJIbCOBOT'O CUTHATY y BUIJISLII MEPIOANYHO-KOPETHOBAHOTO BUITaJIKOBOTO MPOIIECY BPAXOBY€
y CBOill CTPYKTYp1 OBTOPIOBAHICTh CUTHATY Ta HAsIBHICTh BUIAJIKOBUX CKJIAZIOBUX, TAKHUX 5K
apredakTd pyxy npu (i3MYHOMY HaBaHTakeHHI. Tomy, BpaxoByruM MmpoOieMu, sKi
BUHUKAIOTh MPHU aBTOMATH30BAaHOMY KOMIT IOTEPHOMY OIIpAIFOBaHHI IYJIHCOBOTO CHUTHAIY,
MOXKHa BHJUIMTH HACTYIHI IepeBard HaBeIeHOi MaTeMaTW4yHoi Mojeni: 1) BpaxoBye
CTOXaCTHUYHY HIPUPOJy CUTHAY; 2) BpaxoBY€ MEPIOJUYHY MOBTOPIOBAHICTH CHUTHANY; 3)
BpPAaxOBY€ CTaTUCTHYHI B3a€EMO3B’SA3KM MIX OKPEMUMH IpyIaMU CUTHAJIB B MeKaxX OJIHOTO
BHUMIPIOBAaHHS.

[lepionnyHO-KOpEeNbOBAaHUN  BUMAIKOBUM Mporec BigoOpaxae 4YacoBO-(a3oBy
CTPYKTYpy curHaiy. OCHOBHMM MapaMeTpoM IpH BUKOPHCTAaHHI TakKoi MOJENi € Tepion
KOPEJIhOBAHOCTI CHUTHAJTY, SIKHW BIATMOBIIA€ YaCTOT1 CEPIIEBUX CKOpOYeHb. J[aHa MaTeMaTnyHa
MOJIENIb J1a€ 3MOT'Y MPOBOJUTH OIpPAIIOBaHHSA CUTHAJIy 3aco00aMU TrapMOHIYHOIO aHaji3y, a
TaKOX 13 3aCTOCYBaHHSM TeOpii IMOBIPHOCTI Ta MaTeMaTHYHOI CTATUCTUKU ISl BUMAIKOBUX
IPOIIECIB, 110 CHPHUSE CTBOPEHHIO KOMIT IOTEPHHUX aJTOPUTMIB aHAI3y IyJbCOBOI'O CUTHATY.
Ha 6a3i MaremMaTndHOi MOl MyJICOBOTO CUTHATY Y BHUTJISI MEPIOAUIHO-KOPETHOBAHOTO
BUIA/IKOBOTO CUTHATY, pO3po0JE€HO IMITalliiHy MOJAENIb CHUTHATY y BHIVIAJlI KYCKOBO-
HenepepBHOi (QYyHKIII. AHami3 IMITaliiiHOI MOJAENl MyJbCOBOTO CHUTHANY HpuU (Pi3UYHOMY
HaBaHTAXXEHHI CBIYUTH PO BUCOKY BIATBOPIOBAJIbHY 3/IaTHICTh TaKOi MOJIENI Y MOPIBHAHHI 3
eKCIIepUMEHTATbHUMU JaHUMHU. [loxuOKka BIATBOPEHHSI CEpIEBOIO PUTMY NpPH 3aJaHUX
napamerTpax, a caMe 4acToTa CepleBUX CKOPOUYEHb B MEPiOj CIIOKOI0, Yacy MOYaTKy Ta KiHLS
HaBaHTaXEHHdA, ckianae 3,4% T1pu TOPIBHAHHI EKCIEPUMEHTAJIbHUMH JaHUMH 3
pe3yibTaTaMH IMITalliiHOTO MOJETIOBAaHHS 3 TaKMUMHU > IIOYaTKOBUMH yMoBamu. Lle
CBIAYMTH, W10 MaTeMaTHU4YHa MOJENb IYJIbCOBOIO CHTHAJIY y BHUIVIAAI IEpIOJUYHO-
KOpPEIbOBAaHOT'O BHUIAJKOBOTO IPOIECY, BPAaXOBYe Yy CBOIM CTPYKTypi NEpiOJUYHICTH Ta
BUITA/IKOBICTh CUTHATY 010JI0TIYHOTO TTOXOKCHHS.
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YK 004.4
€.B. Tum kanja. Texd. Hayk, O.0. Mapkoseub, H.M. IleTpuk
TepHOMINBCHKHIA HAITIOHATILHUM TeXHIYHUNA yHiBepcuTeT iMeHi IBana Ilymrost, Ykpaina

OHJIAMH KYPCH AK IIJIAX OIJIBUIIEHHA AKOCTI HABUAJIBHOI'O
INPOLECY B YHIBEPCHUTETI

Y.V. Tysh PhD, O.0. Markovets, N.M. Petryk
ONLINE COURSES AS A WAY FOR INCREASE QUALITY OF EDUCATION IN
UNIVERSITIES

Cyuachuit cran IT ramy3i B VYkpaiHi XapakTepu3yeTbCcs HEIOCTaTHICTIO
KBaJTi(piKOBAaHMX TMPAIIBHUKIB, IO MPHU3BOJUTH IO 3MEHIICHHS KIJIBKOCTI MPOAYKTIB Ta
3HIKEHHs 1X sikocTi. Lle moB’s3aHO 3 TUM, 1O HOCIYTH, SIKI HaJarOTh OCBITHI 3aKjalud He
MOBHICTIO, @ TOM B3arajli HE BIANOBIAIOTH CyYaCHHMM BHMOTaM PWHKY mpami. 3 iHmIoi
cropony, IT koMnaHnii, 30kpeMa CepBiCHI, 3alliKaBJIEH] JIUILIE B «OTOBUX» (axiBLsIX, 5Kl O
BOJIOJIUTM TIEBHUM HAOOpOM 3HaHB 1 TexHoJorii. [Ipm mboMy KpOKM MIOAO MiJABHIICHHS
KBaJi(iKkalii MOTEHUINHUX MpaliBHUKIB € Hee()eKTUBHUMHM, a00 B3araji BiICYTHIMHU. 3apa3
CTHIOCTEpIraeThCsl TEHICHINSI IMOMO CTBOPEHHS Ta (yHKIIOHYBaHHS perioHanpbHuX [T
KJIaCTepiB, SKI HaMaraloThCs HAJIAroJUTH KOMYHiKamio sk Mik [T xommaHisiMu BcepeauHi
perioHy, Tak i MK KOMITaHISIMH Ta YHIBEpCHTETaMHU. Y JESIKUX BUIAIKaX, IS CITIBIpAI €
0BOJ1 e(heKTUBHOIO. Ps1 KOMIaH1ii POBOASTH CBOI BJIACHI KypCH ISl BITOOPY MOTEHIIIMHUX
MpaliBHUKIB 1 HajaHHsA iM 0a30BMX BMiHb 1 HaBUYOK, sIKI HEOOXimHI Kommanii. Jmst
BUKIIQJIaHHS KYypCIB 3aJy4arOThCsl TMpPAI[iBHUKA KOMIIaHii, sIKi MalTh BEIUKHI JOCBIiJ
pPO3pOOKH TPOTpaMHUX TMPOAYKTIB, a caM KypC HampaBlIeHWA Ha OJHOYACHE BHBUCHHS
KUJIBKOX TEXHOJOTiH. SIK mokaszye mpakThka, e(eKTUBHICTh TaKUX KYpCiB HE € BHCOKOIO 3
TOYKHU 30py (PiHAHCOBHX 1 YACOBUX 3aTpar. TOMy aKTyaJIbHOO 33/1a4er0 € po3poOKa METOIIB i
3ac00iB 111010 MIJBUILEHHS $KOCTI 3HaHb 1 BMIHb CTYJEHTIB B YHIBepcUTeTax s
3agoBosieHHs moTped B IT creniamicrax. OMHUM 3 NUIAXIB IiABUIICHHS SKOCTI HABYAIBHOTO
npoliecy 1 SK HacliJIOK 3HaHb Ta BMiHb CTYJIEHTIB, € IHTErpallisi MaCOBUX OHJIaliH KypCiB y
IporpaMy HaBYaJbHUX MAMCLUMIUIIH YHiBepcuTeTiB. OCKUIbKH, cborofHi Omm3pko 50%
IporpaMM HaBYaJbHOI JUCHMIUIIHM BiJIBOAWTHCS HAa CaMOCTIHHE BUBYEHHS CTYJEHTa, TO
MPOMOHYETHCS IHTETPYBATH MACOB1 OHJIAH KYPCH B IIMKJI CAMOCTIHHOI MiATOTOBKU CTY/IEHTA.
[IpoTe, mpu 1bOMY BMHHUKAIOTh I1HII 3a/a4i IIOAO CIOCOOIB iHTerpaii miargopM OHJaiH
HaBYaHHS 3 AUCTaHIIHHUMH 3ac00aMU HABUAHHS B YHIBEPCUTETi, MOHITOPHHTY CaMOCTIHHOTO
HaBYaHHS CTY/IEHTIB, BUOOPY ONTUMAJbHUX MJIATGOPM OHJIAMH HaBYaHHS Ta 1H.

Jlnist ouiHIOBaHHS €(PEeKTHBHOCTI IUIaT(OpM MAacOBOIO OHJIAMH HaBYaHHS HEOOXiITHO
BU3HAYUTH KPUTEPIi AKOCTI MPOTPaMHOI peasizamii miaThopMu 3 TOYKH 30py KOPUCTyBaya Ta
KpHUTEpil SKOCTI HaBYAJIILHOrO Marepiany. J{s OLIHIOBaHHS SKOCTI NMPOrpaMHOI peasizarii
1aThopM OHJIAWH HAaBYAHHS MPOIIOHYETHCS CKOPHCTATHCh MOJIEIUTIO SIKOCTI Y BUKOPUCTAHHI,
sKa omucaHa y MibkHapoaHomy ctanaapti 1ISO 9126, a nis oriHIOBaHHS SIKOCTI HaBYaJILHOTO
MaTepiany — HeoOX1AHO MoOyAyBaTu MoJieNb, ika O BpaXOBYBaTH BIATYKH KOPHCTYBayiB, K1
npoinum oHyaitH HaB4yaHHA. OKpiM, BOTO MPH 1HTETpallii CUCTEM TUCTAHLIHHOTO HaBYaHHS
B YHIBEpPCUTETI, MPOIOHYETHCS OILIHIOBAHHS BJAacHE 1 IX SKICTh 3a KpPUTEPISIMH, IO
BUCYBAIOTHCS JI0 MIaT(GOPM MacoOBUX OHJIANH KYpCiB.

[ToenHanHsT TeXHOJIOTIM OQuIaitH Ta OHJAMH HABYaHHS JacTh 3MOTY MiABHUIIUTH
KOHKYPEHTOCTIDOMOKHICTh ~ YHIBEPCHUTETIB, 3a0€3MeUUTH pPHHOK KBamiikoBanumu IT
MpaIliBHUKaMU Ta 33JI0BOJIbBHUTH MOTpedu puHKy IT iHgyCTpii.
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YK 004.415.5
C.B. Tpyu, I.C. KoryT, A.B. MapTHHUIIUH
TepHOMINBCHKHIA HAITIOHATILHUIN TeXHIYHHUIA yHiIBepcuTeT iMeHi IBana Ilymros, Ykpaina

BU3HAYEHHS ITPIOPUTETIB XAPAKTEPUCTHUK AKOCTI APXITEKTYPHU
ITPOI'PAMHOI'O 3ABE3IIEYEHHS 3 BUKOPUCTAHHAM AJITOPUTMY
IMPOCTOI'O BUBOPY

S.V. Trush, L.S. Kohut, A.V. Martynyshyn
PRIORETIZING OF QUALITY CHARACTERISTICS OF SOFTWARE
ARCHITECTURE APPLYING OF THE ALGORYTHM OF SIMPLE SELECTION

Icnye mnpobGiiema ¢opmMyBaHHS MOJENi SKOCTI JJsl apXiTeKTypd MPOTPaMHOTO
3abe3neyeHHs (I113). OHi€ro 3 MOKIMBUX METOIUK € BUKOPUCTAHHS XapakTepucTuk skocti 13
Ha ocHOBI cTaHapty 1SO 25010 3 HacCTYnHUM BHIIJICHHAM HAaWBKIUBIIINX 7151 KOHKPETHOT
cuctemMu 3 BuUKopucTaHHsM Mertony QFD. Jlns mporo merogy mnoOTpiOHO BCTaHOBUTH
NPIOPUTETH XAPAKTEPUCTHUK SKOCTI.

Y [1] BuMoOrm 3aMOBHUKIB (KOPUCTYBauiB) Ta OOMEXKEHS Ha HHUX JIO PO3pPOOKH
OPOTPAMHUX CHUCTEM 3alpOINOHOBAHO (OPMYNIOBaTH Yy TepMiHAax aTpuOyTiB MoOZemi
30BHIIIHBOT AKOCTi. OCKIIbKK aTpUOYTH 30BHIIIHBOI SKOCTI € BUMIPHUMH BJIACTUBOCTSIMH,
TOMY JIJIsl KOYKHOTO 3 HUX BUOMPA€EThCS CTaHAapTU30BaHa MeTpuKa 3 [1].

[TpoananizyBaBIIM CHUCOK aTpHOYTIB 30BHINIHBOI SIKOCTi, MOYKHA BCTaHOBUTH, LIO
0araTo 3 HUX MOXYTh OyTHM BHUKOPHCTAHI JiJIsl OLIHIOBAHHS BXE TOTOBOIO IPOrPaMHOI0
OPOAYKTY (HampHKIaJA, TMOKAa3HUKM BUKOPUCTAHHS ONpPEATUBHOI HaMm’sATi Ta JAHUCKOBOTO
npoctopy). B Tolf ke wac iHmI aTtpuOyTh MOXYyTh OyTH OILlIHEHI Ha erami BUOOpy
apxiTeKTypu. SIK MpaBuiIO, HA HACTYIMHPUX eTalax >KUTTEBOTO IMKIIY IMiJIXapaTKEPUCTHKH 3
TaKUMHU aTpuOyTamMu peani3yloThcsi y neBHomy Osorni roroBoi I1C. Hanpukman, peanmizaris
3a0e3MeueHHs] BHCOKOTO pIiBHS 3aXMIIEHOCTI JaHHUX MO)Ke OyTH peajli3oBaHa y MOy
muppyBaHHS, MOAYII MIATPUMKH 3aXUIIEHUX MEpPEeXKEBUX IPOTOKOJIB, a IOLIYK
peanizyerses iHIUM eneMeHToM [IC tomo. ToOTO Ha piBHI apXiTEKTypH METPUKAMU TaKUX
aTpuOyTiB Oy1yTh IBO3HAYHI IIKanu Ty "Tak-Hi" ("e-HeMae", "icTuHa-(panbm").

Jliss BCTaHOBJIEHHS Tepeltiky aTpuOyTiB 30BHIIIHBOI SKOcTi IIC, KOTpi cTOCyHOThCS
OIIIHKK SIKICTh apXITEKTYpH, IISTHMEMO 3a METOJIWKO, omucaHoro B [3]. 3rigHo Imi€i
METOJUKH, KOePIIlieHTH KOopemnsiii (B po3yMiHHI YHCIIOBOi OI[IHKMA B3a€MO3AJIEKHOCTI) MiX
NOKa3HUKaMM SKOCTI y BHUKOPUCTaHHI Ta MiIXapaKTepPUCTHUKAMU 3O0BHIIIHBOI SKOCTI
BU3HAYAIOTHCS IIUISIXOM ~ yCEPETHEHHS eKCIEepHUX OIlIHOK 3 BKa3aHHAM OJHOTO 3
NepepaxoBaHUX YMCIOBUX 3HaueHb: () — MOKa3HMKHM He3alexHi, 3 — cinabo 3ajexHi, 6 —
CHIIBLHO 3a/1€KH1, 9 — a0COTIOTHO 3aJIEXKHI.

[Ipobnema monsirae B OIiHII BaroBUX Koe(]ilieHTIB (MPIOPUTETIB) KOXKHOTO 3
aTpuOyTIiB SKOCTI Y BHKOPHCTaHHI. AKe Ha I OCHOBI OyAayTh oOpaxoBaHI YHCIIOBI
3HAa4YeHHs MPIOPUTETIB Ul MOKA3HUKIB 30BHIIIHBOI SKOCTI, HA OCHOBI KOTPUX MOXKHa Oyne
MIPOBOAMTH BepUQIKaLiIO TEKUTbKOX aJbTePHATUBHUX apXITEKTYD.

Jis BU3HAuUEHHS KOE(ILi€HTIB MPHIOPUTETHOCTI CKOPUCTAEMOCH METOIUKOIO, IO
3aCTOCOBYETHCS Il OOpaxXyHKy TaKMX KOe(ILI€HTIB y MPOCTOMY allfOpUTMiI BUOODY,
onucanomy B [0]. Hns 1poro aaroputMy MOYaTKOBO BH3HAUMMO CTYMIiHb IepeBaru
MIIXapaKTEPUCTHK SKOCTI Y BUKOPUCTAaHHI OJHA HaJ OAHOK. [l IIbOTO CKOPHCTAEMOCH
TPaH3UTUBHOIO IKanol npu ocHoBi 2. ToOTo crabka mepeBara MO3HAYaTUMETHCS
koedirmiieaTom 2, cuibHa — 4, ayxe cuibHa — 8 Ta abcomroTHa mepeBara — 16 1 Ounbe.
[TpoHymMepyeMoO MOKa3HUKH SKOCTI y BUKOpUCTaHHI 1 npukinany WEB-cuctem HacTynHum
YUHOM:
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JIOCTYIHICTb.

TounicTh HaiaHHs 1HPOPMAITIi.

3pO3yMUTICTh CTPYKTYpPHU CaMTy.

[IBuakicTh HagaHHs iHGOpMaILii.

ExoHOMist 4acOBHX pecypcCiB.

ExoHnoMis iHaHCOBHUX 3aTpar.

besneunicte 30epiranHs Ta KOHTPOJIIO HAJl TAHUMH.
besnepebiitna po6oTa MPOTIroM BU3HAYCHOTO MEPIOAY Yacy
Bbesneka kopucTyBadis.

0. Haninicts caifry.

1. HasBHICTh crcTeMH HaBirarii.

12. Ectetnune opopMIIeHHS CaiTy.

13. HasiBHICTB cCHCTEMU BEICHHS BiJIBIIyBaHOCTI CauTy.

14. HasBHICTD CUCTEMHU JIJIsl BEICHHS CTATUCTUKU OTPUMAHKX TTOCIIYT.

15. BignoBigHICTh caiiTy rary3eBUM YM MDKHAPOJTHUM CTaHIApTaM.

16. HasBHicTb 3ac001B HAaIOBHEHHA 1H()OPMALIIIHOTO KOHTEHTY.

Tomi, no mnpukiamy, KOedillieHT Op1=2 O3HA4YaTUME, W0 TMOKa3HUK 3 Nel
(IOCTYIHICTB) 32 CBO€IO 3HAUMMICTIO BJIBiUl MepeBakae MokKazHUK No2 (TOUHICTh HAJAaHHS
iH(popMartii).

Uepe3 omnuTyBaHHS €KCHEpPTIB BCTAHOBJICHO HACTYMHI 3HAYEHHS KOE(]IIiEHTIB
nepeBakaHHs MOKA3HUKIB SIKOCTI Y BAKOPUCTAHHI OJIMH HAJI OJTHUM:

012 = 1/2; az2 = 1; a3 =4; 054 = 1; a5 = 1; are =1/8; g7 = 4; ags =1/4; ai09 =4,
o110 = 1/2; o12,11= 1/6; 01312 = 2; o413 = 1; ous14 = 2; oue1s = 1/2.

BukopucrtaBmu HOpMyBaHHS I[bOTO BeKTOpa /g0 | Ta BpaxoBYIOYH, IO
aij = o / 0j, OTPUMAEMO HACTYIHI 3HAYCHHS KOE(IIi€HTIB ¢ (KOe]ili€HTIB Ba)KJIMBOCTI)
(Tabmuus 1):

Tabmung 1 — 3HaueHHs Koe(ILI€HTIB BaXJIMBOCTI AJIsl aTpUOYTIB IKOCTI y BUKOPUCTaHHI,
BiJICOPTOBAHI B MOPSIKY CIaIaHHS

RBRowoo~NoR~wNE

o4 o5 06 os 010 o2 o3 o11 ol15 o1 a7 09 013 014 016 012

(o) (o) (o) (o2} (2] < < < (o2} N N N < <

— —
NS S8 dB 0 d TS IS S S <3 03

o o o o o o o o o o o o o o
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8
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Tenep MokHa MOOYAYBaTH Tak 3BaHUM "AiM SKOCTI" IIs1 KOKHOTO 3 OOpaHMX THUIIIB
apXITEKTyp 3 METOI0 OOUMCIICHHS Ta MOPIBHIHHS iX 1HTETPAJIbHOTO MOKa3HUKA SKOCTI a TAKOXK
JUIS BU3HAYEHHS Mepelliky TUX MiJXapaKTepUCTUK 30BHIIIHBOI SKOCT1, KOTPI MatOTh
HaNOUIbIIMI BIIIMB Ha sKicTh apxiTekTypu I1C.

Jlitreparypa

1. ISO/IEC 12207:2008. Systems and software engineering — Software life cycle
processes. — 123 p.

2. ISO/IEC 25010:2011. Systems and software engineering — Systems and software
Quality Requirements and Evaluation (SQuaRE) — System and software quality models. —
34 p.

3. XapuenkoO.I'. [HcTpymMeHTaIbHMI 3aci0 pO3pOOKH Ta KOMYHIKallii BUMOT SIKOCTI
1o nporpamMuux cucreM / XapuenkoO.I'., Anumun B.B., PaitueB L.E. / HaykoBuit xypnan
«Imxenepia nporpamuoro 3abesnedenns» Ne2 — HAY, Kuis — 2010 — ¢. 29-34.

4. Yepuopyukuii M. Mertonbl mpunsitus pemenuit / Yepnopyukuit . — BXB-
[TerepOypr — 2005. — 408 c.
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YK 004.04
O.B Typkor, b.b. MiIMHKO KaHJ. TeXH. HAYK, J0II.
TepHOMINBCHKHIA HAITIOHATILHUM TeXHIYHUNA yHiBepcuTeT iMeHi IBana Ilymrost, Ykpaina

PO3POBKA CUCTEMMU NTPOT'HO3YBAHHS ITPOKATY EKOJIOI'TYHUX
TPAHCIIOPTHHUX 3ACOBIB

0. V. Turkot, B.B. Mlynko Ph.D, Assoc. Prof.
DEVELOPMENT OF THE RENTAL SYSTEM OF ENVIRONMENTAL VEHICLES

IIporuo3yBanHsi — mnpouec nepeadoayeHHs MailOyTHbBOro CTaHy MpeaMeTa YM sBHIA
Ha OCHOBI aHaJIi3y HOT0 MUHYJIOTO i Cy4acHOTr0, CHCTEMAaTUYHO OI[iHIOBaHa iH(opMarlis mpo
SKICHI ¥ KIJTbKICHI XapaKTEPUCTUKUA PO3BUTKY OOPAHOTrO MpEaMETa UM SBUIIA B ITEPCIICKTHBI.
PesynbraToM NpOrHO3YBaHHS € MPOTHO3 — 3HAHHSA MPO MaWOyTHE 1 Tpo HMOBIpHHIA
PO3BHUTOK CHOIOYACHUX TEH/CHIIIH KOHKPETHOIO SBUILA-00'€KTY B MOAAJIBIIOMY ICHYBaHHI.

[IporHO3yBaHHS 03BOJIIE OTPUMATH MOXKJIMBI MalOyTHI OLIHKKA THX YW 1HIIMX
JIOCJTIJDKYBAHUX TTapaMETpiB.

OcHOBHI 3aBIaHHS IPOTHO3YBAaHHS PUHKY MOYKHA 3BECTH JI0 HACTYITHUX:

- 3'ACyBaHHS SIK PO3BUBABCS PUHOK B MUHYJIOMY;

- BUSIBJICHHS SIK PO3BHBAETHCSI PUHOK y JJTAHUH MOMEHT Yacy,

- nepeA0aYeHHs IKUM YUHOM OyJie pO3BUBATHCS PUHOK B MaiilOyTHBOMY.

MeTtor poboTH € po3poOKa CHCTEMH, IO MOBUHHA MepeadavyaTy MOMHUT Ha MPOKAT
BEJIOCHUIIE/IB HAa HACTYMHI 5 JHIB, BPaXOBYIOUM JaHi 32 MUHYJIMH Yac Ta MPOTHO3 MOTOJH.

Jnst mocsirHEHHST METH HEOOXIHO pO3B'S3aTH HACTYIHI 3ajadvi. MPOBECTU aHaII3
BUMOI JIO CHCTE€MH; 0OpaTh TEXHOJOIiI0 IPOTHO3YBAaHHS, 3MOJENIIOBATH aPXITEKTYPY
CHCTEMH; PO3POOUTH CHCTEMY; IIPOBECTH TECTYBAHHS CUCTEMHU.

Ha cporoani po3p'sizaHo Tpu nepummnx 3afadi. [Iporpama nepeabadatume KidbKiCTb
NOTPIOHUX BEJIOCUIIEIB Ha OCHOBI JaHMX IPO JI€Hb THXHS, TOAMHY IHS, TeMIepaTypu
MOBITPS, BITHOCHOT BOJIOTOCTI, IBUAKOCTI BITPY, IOPH POKY.

Jnst po3poOku mporpamMu 0OpaHO METOJ PErpeciiHOro aHaizy Ha OCHOBI JEpeB
OPUMHATTA pimieHb. MeToJ MpUAaTHUHN ISl BUPIIIEHHA 3a7ad Kiacudikaiii Ta o04YHcIeHb.
Perpeciiinuii aHani3 BUKOPUCTOBY€ETbCA B TOMY BHUIMAJKY, SIKIIO BITHOIIEHHS MIX 3MIHHUMU
MOXYTb OyTH BUPaXKeH1 KUIbKICHO Y BUJI J1eAKOT KOMOiHaMi{ IUX 3MIHHUX.

JlepeBo MPUIHATTS pillleHb € MOMYJISPHUM alrOpUTM Kiacudikauii, sSIKUH MIHPOKO
BUKOPUCTOBYETHCS B O0JIACTSIX HAYKH 1 TEXHIKHM, OCKUIBKH IMITY€ MPOIeC MPUUHATTS pillleHb
JIFOJIMHOIO 1 € JIETKUM JJIS1 PO3YMIHHS.

B sxocti apxitekTypu cuctemMu oOpaHO KIi€HT-cepBepHy apxitektypy REST, mo
nependayvae HasIBHICTb IBOX YAaCTHH — CEPBEPHY Ta KIIIEHTCHKY.

[TepenOauenHss MONMUTY Ha MPOKAT BEJIOCHIEAIB JAO03BOJIUTH BCTAHOBUTH IPaBUIIbHE
CIIBBIJTHOIICHHS] MDK KIUJTBKICTIO BEJIOCHUIIECNIB, IO TPOIMOHYIOTHCA Ta KUIBKICTIO, IO
HeoOXiJHa criokuBayaMm. Lle JonoMoske YHUKHYTH HQJIMIIKY 3ac00iB MEepecyBaHHs y OJHUX
TOYKaX MPOKATY Ta HEJOCTATHIO iX KUIbKICTh Y 1HIIIHX.

Jlitreparypa

1.Knient-cepBepHa apxiTeKkTypa REST [EnexTponHmMit pecypc]:
https://uk.wikipedia.org/wiki/REST

2.Thomas Mitchell. Machine Learning. — McGraw-Hill, New York, 1997. — ISBN:
0070428077 9780070428072.
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YIK 658.7
O.C. Txip
TepHOMINbCHKHIA HAIIIOHATILHUM TeXHIYHUNA yHiBepcuTeT iMeHi IBana [lymros, Ykpaina

ABTOMATU3ALIA AISIJIBHOCTI HIAITPUEMCTBA HA OCHOBI CRM TA ERP

CUCTEM
O.S. Tkhir
AUTOMATION OF ENTERPRISE ACTIVITY BASED ON CRM AND ERP
SYSTEMS

B po0Ooti mpoBeneHO OTJsA iCHYIOUMX CHCTEM, SIKi 3MOXKYTh aBTOMAaTH3yBaTH IisSUThHICTH
nignpuemctea. 3apasku CRM-, ERP- , HRM-cuctemax MokHa OLIHUTH e€(EeKTHBHICTH Oi3Hec-
MPOIIECIB, HANAIITYBaTH KOHTPOJIb 3a JiSUTBHICTIO CIHIiBPOOITHUKIB, BHKOPHUCTAHHS TOTOBUX
ANTOPUTMIB Ui TIPUHOMY TpAIiBHUKIB Ha po0OTy, aHali3 «BY3bKHX MICIb», OITHMI3aIlis
3BOTOPHBOTO 3B’SI3KY 13 KIIIEHTAMH.

YnupapniHas BITHOCUHAMU 3 KJIIEHTaMU
(https://uk.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D1%96%D0%B9%D1%81
%D1%8C%D0%BA%D0%B0 %D0%BC%D0%BE%D0%B2%D0%B0Customer relationship

management (CRM)) — mOHSATTSI, 110 OXOILTIOE KOHIIEMIIi1, IKi BHKOPHCTOBYIOTHCS KOMITAHIAMH ISt
VOpaBIiHHSI B3a€MOBIAHOCMHAMH 31 crokuBadamu. CrerianbHi KOMITIOTEPHI MpOrpamu, IIIo
JTO3BOJISIIOTH TUIAHYBAaTH 3aBJaHHS 1 KOHTPOJIOBATH iX BUKOHAHHSA, BECTH OOJIK KITI€HTIB, 30epiratu
JOKYMEHTAIIIIO ITPO MPOEKTH 1 aBTOMATHU3YBATH i CTBOPEHHS, 1 0araTo iHIIOTO.

ERP-cucrema (Enterprise Resources Planning — [lnanyBaHHS pecypciB MiJAIpPUEMCTBA) —
Ha0ip IHTETPOBAaHUX JIOJIATKIB, IO KOMIUIEKCHO, Y €IMHOMY iH(OpMAIifHOMY TPOCTOPI MiATPUMYIOTh
BCl OCHOBHI aCleKTH YIPaBIiHCHKOI MisUTBHOCTI MiJNPUEMCTBA — TUIAaHYBaHHS pecypciB ((piHaHCOBUX,
JIIOJICKKUX, MaTepiajibHUX) JJIsl BAPOOHUIITBA TOBapiB (TIOCIYT), OTIEpaTUBHE YNPaBIiHHS BUKOHAHHSIM
TUTaHIB (BKIIFOYAIOUHN ITOCTadaHHs, 30yT, BEIEHHS JIOTOBOPIB), yCi BUAM OONIKY Ta aHAIi3 pe3yJIbTaTiB
rocrionapcbkoi  misttbHOCTi. HRM  (Human resource management — ymnpaBiiHHS JFOJCHKUMH
pecypcamu) — 3abe3redye ONTHMI3allilo MPOIECiB YIPaBIiHHS TPYAOBUMH PECypcaMu Y BiIIIOBIIHOCTI
3 BUMOT'aMH{ 3aKOHOJABCTBa i1 crienudikoro 6i3necy EAM-cuctema. ¥ naniil poOOTi po3rIsiHyTO Taki
cuctemu, 1k ZohoCRM, OneBox, Salesforce, amoCRM, bitpikc24, ane okpiM HUX iCHy€ BeJIHKa
KUTBKICTh SIK YKpaiHCHKHX, TaK 1 3aKOpPJOHHUX cHcMTeM. HaliOinpiumii akumeHT Oyno 31iCHEHO Ha
bitpikc24 Ta OneBox.

Cucrema OneBox crBopeHa kommaniero WebProduction, mo3Bonsie ontumizyBatu
ynpaBiiHHS 0i3HECOM 1 BECTH KOHTPOJb IisUIBHOCTI cHiBpoOiTHHKIB. CHcTeMa MOXe BHUKOHYBAaTH
¢ynkuii cucremu 1ianyBanHs pecypciB (ERP), ynpaminns BigHocuHamm 3 kiientam (CRM),
ynpasiinHs Oi3Hecc-iponiecamu (BPM), yripasninas nroacekumu pecypcamu (HR).

Cucrema OneBox Hajiae HaCTYIHI MOXIIUBOCTI:

e poOoT AJs 6i3HECY Ta aBTOMATH3AITIS;
kiientd 1 migu (CRM);
o6i3aec-npouecu (BPM);
TeseoHis, KOHTAKT- 1 KOJUI-LEHTP;
¢inancu i GinmiHT;
nokymeHnToobir, EDI, CLM;

CKJIQJT 1 iHBEHTapHU3allis;
oprasizaiiiiHa CTpyKTypa;

KPI i noxa3Huku;

(haiinwm i cxoBuIIIE;

TOBApH, TIOCIYTH Ta BAPOOHHILITBO;
Haiim (HR);

iHTerpamii;

MIOLITA 1 PO3CHJIKH;
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IOB1IOMJICHHS,
IPOEKTH, 3aB/IaHHS Ta IIAHYBaHHS;
3aKyIiBIIi Ta JIOTICTHKA;
pi3Hi piBHI MiH;
3BITH Ta aHAJIITHKA;
Tpekinr i GPS;
migTpuMKa po3paxyskis [1/1B;
SEO mapameTpu TOBapiB,;
e API i po3mmpeHHs.

Bitpikc24 — 3pyuna, 6araToQyHKIIiOHANIbHA CHCTEMa, KA BXKE KiJIbKa POKiB HE 37a€ MO3MIii
B peiitmary CRM-cucrem. OCHOBHHH ymop B cepBici 3poOJieHWII Ha YIpaBIiHHA TNPOEKTaMHU,
3aB/IaHHSMH, TOKyMEHTAIlI€I0, 3BiTaMH, Tu1aHaMu. Pa3oM 3 num biTpikc24 HEmoraHo CIIpaBIIETHCS 3
OIITHMI3ALIEI0 BIIHOCUH 3 KJI1€HTaMH.

Jo ocHoBHUX (yHKIIIH biTpikc MoXHI BigHECTH:

e BeJICHHS Ta YIPaBJIiHHS 023010 JaHUX KJIIE€HTIB;
XMapHe CXOBHIIE JaHUX;
¢ikcarlist pi3HUX B3a€MOJIiH (A3BIHKH, JIUCTH);
npasa ta poisii B CRM;
BIJICTE)KEHHS 3aMOBJICHbB, OILJIaT;
kpoccmardopmennicts: Windows, i0S, Android;
iHTerparis 3 Zapier, 1C, Viber, Slack, Telegram, MailChimp, Gmail Ta iH.;
BHYTPILIIHIH YaT, pO3KJIaJ1, TOCTAaHOBHUK 3aBJaHb, CTPIYKa 3MiH MO POEKTaX;
iHTerparis 3 caiiTom;
YIpaBIiHHS IPOSKTAMHU Ta YIOJaMH, aHATITHYHI 3BITH;
E-mail Tpekep — 30epeskeHHs iCTOPIi JIUCTYBaHHS BCEPEANHI CUCTEMU;
aBTOMAaTH3allisl I3BIHKIB JIO KII€HTIB, MOXJIMBICTh MOJIITY KOHTAKTiB Ha TPYIIN;
e KypHAJI JIOCTYITy JIO JaHUX Ta BiJTHOBJICHHSI.

OTrxe, PpO3IISIHYTO MOXIIMBOCTI aBTOMAaTH3alil Ta KOHTPOJIIO Ha MiANPHUEMCTBI, sKi
JIOTIOMO’KYTh 3JIIHCHUTH OibIl €(EKTHBHY CIIBIIPAIIO 3 MOKYIISIMH, TAPTHEPaMH, MPOaHaTi3yBaTH
MOKa3HUKA €(PeKTUBHOCTI MPOJaKiB, 3AIMCHATH MOXJIMBICTh aBTOMaTH30BaHOTO MPUIOMY Ha POOOTY
3aB/ISKH CIIEIIaIbHO PO3POOJICHNM alropuTMam, MmopaxyBaTH €(eKTHBHICTh pOOOTH IpalliBHHKIB,
MOJJIMBICTh KOHTPOJIIO BUKOHAHHS TPOEKTIB Ta PO3MOJTY 3aBAaHb MiXK MpaliBHUKAMH, BHUSBHTH
«BY3bKi MICIIS», KOHTPOJIOBATH HAsIBHICTh HEOOXIIHUX TOBApiB HA CKJIAJl Ta YIPAaBIiHHSA iX [IHAMH, &
TaKOoX aBTOMAaTHYHA 3MiHA I[iHU ITicIIs 3aBepIIeHHs akifii. Lle 103Bosie OUTBIT MPaBUIIBHO OIIHIOBATH
JISUTBHICTh KOMIIaHil, OCKUTbKM OyJb-KHH TIpalliBHUK MOXE 3pOOWTH TIOMHIKY, a 3aBJIsSKH
aBTOMATH30BaHHM CHCTEMax ¢ TPaKTHYHO HE peaslbHO 3pOOWTH, SIKIIO BCi HEOOXigHI naHi Oyimu
BBEJIEHI BipHO.

Jliteparypa

1. VYnpasniHHs BiHOCHHaMH 3 KiieHTamu [Enektponnmii pecypc]. — 705. — Pexum
JIOCTYTTy 10 pecypcey: https://en.wikipedia.org/wiki/Customer_relationship_management.

2. [InanyBanHs pecypciB mignpueMctBa [Enextponnuit pecypc]. — 211. — Pexum
JocTymy g0 pecypey: https://en.wikipedia.org/wiki/Enterprise_resource_planning.

3. bisnec npairtoe B bitpikc24 [Enexktponnuii pecypc| — Pexum moctymy 1o pecypey:
https://www.bitrix24.ua/.

4. OneBox [Enmexktponnuii pecypc] — Pexum nocrymy mo pecypey: https:/crm-
onebox.com/ua/.
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YK 519.25
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TepHOMINbCHKHIA HAITIOHAILHUM TeXHIYHUNA yHiIBepcuTeT iMeHi IBana IBana Ilymos, Ykpaina

3AJAYI MOHITOPUHI'Y IPOLHECY I'A3O0CITIOXKUBAHHSA MICTA

A.A. Furdela, M.V. Pryimak Dr., Prof.
TASKS OF MONITORING THE PROCESS OF GAS CONSUMPTION OF THE
CITY

[TuTanHsT €HEpProHOCiiB B YMOBax IOCTIHHOTO POCTY CHOXHBAHHA Ta €KOHOMIUHOL
KpU3U Ha0yNn0 0COOIMBOT aKTyaJIbHOCTI. AHAI3yIOUM MMOKAa3HUKU CBITOBOTO Ta BITYM3HSHOTO
PO3BUTKY €HEPreTUYHOTO PUHKY, CIIOCTEPIraeThCs MOCTIHHUKI PICT CIIOKUBAHHS TPUPOIHOTO
ra3y, JiJiepa cepel] NEpBUHHHUX EHEpropecypciB IUlaHEeTH. ToMy NHTaHHS EKOHOMii Ta
e(eKTUBHOTO BUKOPUCTAHHS ra30CII0KUBAHHS € aKTyaIbHUM Ha JaHUH MOMEHT.

3amaya po3poOku iHGOPMAIIHHOT CUCTEMH MOHITOPUHTY Ta30CHOXKUBaHHSA, sfka O
BpaxoByBaJla BCi acmekTd (OpMyBaHHS Ta JUHAMIKM TaKUX TPOIECIB SK, HANPHKIA],
CE30HHICTh, HUKIIYHICTD, 3MIHY TOIOJIOTI{ CII0)KMBAYiB, BIJTUB METEO(aKTOPIB.

['a3ocniokMBaHHS — BUKOPHCTAHHS MPUPOIHOTO ra3y MPOMHUCIOBUMH 1 MOOYTOBUMHU
o0’ekTamMu. BuIULIIOTH Ta30CHOXKHMBAHHA NOOYTOBUMH, KOMYHAJIbHHUMH, HPOMHCIOBUMHU
00’€eKTamMu, eNIEKTPOCTAHITISIMH, & TAKOXK ITOB’3aHE 3 OMAJICHHSM 1 BEHTHIISAIIIEIO.

BenuumnHy razocrno)xuBaHHsl BA3HAYAIOTh HA KiHELb PO3PaXyHKOBOI'O MEPioy:

* Ta30CHOXKMBaHHSA MOOYTOBOro (i3 BpaxyBaHHSIM HEPCIEKTHBH PO3BUTKY 00’ €KTIB

CHOXHBAaHHA T'a3y) — 32 HOPMaMH, pO3paxoBaHUMU Ha | JIOAMHY;

*  KOMYHQJIBHOTO — BIJIHECEHUMH Ha OJUHUITIO MPOAYKIIIi;
* MOB’S3aHOTO 3 OMNAJEHHSAM 1 BEHTUIALIEI0 — 32 HOPMaMH, SIKI BPaXOBYIOTb TEIJIOBY

XapaKTepUCTUKY OyJIIBEJb 1 KJIIMaTH4H1 YMOBH.

B 3B’s3Ky 3 HEMOCTIHHOIO B Yaci BUTPATOI ra3dy pPO3pI3HAIOTH HEPIBHOMIPHOCTI
ra3oCMOXUBaHHA: JT0OOBY, TH)KHEBY, CE30HHY; BIJIOOpa)KalOThCS BIAMOBITHO B J10OOBOMY,
TH)KHEBOMY 1 piYHOMY rpadikax ra3oCnoKHUBaHHS.

PiunHi rpadiku ra3ocnokvBaHHS, SKI CKJIaJalOThCS 3a OCEPEIHEHUMH I KOYKHOTO
MicsIsl 10OOBUMHM BUTpaTaMH, BPaxOBYIOThCS IpU IJIaHyBaHHI BUAOOYTKY rasy, BHOOpi 1
OOrpyHTYBaHHI 3aX0/liB, K1 3a0€3MeUyl0Th PEryIIOBaHHS HEPIBHOMIPHOCTI ra30CIOXKUBaHHS,
3a0e3nedeHHi HaJiHOCTI 1 MiABUILEHHI €()eKTUBHOCTI pOOOTH Ta30pO3MOIUTBHUX CUCTEM.

OCHOBHOIO METOI0 POOOTH € aHalli3 CTATUCTUYHMX JAHUX Ta30I0CTavyaHHs MiICTa Ta
pO3poOKa CUCTEMH MPOTHO3YBaHHS BUKOPUCTAHHS ra3y B 3aJI€XKHOCTI BiJl TOPU POKY, MICSIIA,
JTHSI TUKHS Ta yacy 100U JJIs pallioOHaNbHOTO 1 OLIAITIMBOIO BHUKOPHCTAHHS €HEPrOHOICIB.

Jlirepatypa

* Ilpuitmaxk M.B. Mogeni ra3oHaBaHTaX€Hb 3 BpaxyBaHHSAM CTOXaCTUYHOI

MEepIOIMYHOCTI Ta MOMJIMBOCTI 1X CTaTMCTHYHOTO aHamidy. Po3Bigka Ta po3poOka

HaTOBUX 1 ra30BUX poJoBUll. BceykpaiHChkuil IIOKBApTaIbHUNA HAyKOBO-TEXHIYHUH

xypHain.-2003.-Ne2(7).

175



Mamepianu N1 Mixxcnapooroi Haykoso-mexuiyHol KoHgdepeHuii Monooux Y4eHux ma cnmyoeHmis.
Axmyanoi 3a0a4i cyyacuux mexrono2ii — Teprnonine 16-17 aucmonaoa 2017.

YK 004.056
J.B.Xapin
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JTOCIIIKEHHA MEXAHI3MIB 3AXACTY IHOOPMAIIIL Y WI-FI MEPEXI (HA
OCHOBI CTAHJAPTY IEEE 802.11)

D.V. Harin
RESEARCH OF MECHANISMS OF INFORMATION SECURITY IN A WI-FI
NETWORK BASED ON THE STANDARD IEEE 802.11

Hapniiina cucrema Oe3meku Mepexi Mae IPYHTYBaTHCS HE Ha OJHOMY MeETOXl, a
BUKOPHCTOBYBAaTH KOMIUIEKC 3aco0iB 3axucry. [lieBuit 3axuct mocrymy mo Wi-Fi mepex,
noOynoBaHux Ha ocHOBI cranmapty 802.11, moxHa 3a0e3meunTH 3a JIOMOMOTOI0 3ac00iB
ABropusanii, Ayrentudikamii Ta Aymuty (AAA) 3 BHKOPHCTaHHSIM MEPEKEBOTO
ycratkyBanHs Cisco. 3acobu AAA miATPUMYIOTH KOHTPOJIb JIOCTYIy 3a JOIOMOTOI)
JIOKAJIBHOT 0a3u JTaHUX Ha CepBEpi MEPEKHOTO JIOCTYITY, a0 3a JOMOMOTO0 BiaalieHoi 0a3u
JTAHUX 3aXUCTY, II0 BUKOPUCTOBYE IPOTOKOIM 3axucTy AAA [1].

MepexeBe ycrarkyBanHs CISCO MiITpUMye TpH TIPOTOKOJIM CepBEpa 3axHCTY:
TACACS+ (Terminal Access Controller Access Control System - cucrema KepyBaHHS
JOCTYIIOM JI0 KOHTPOJIEpa TEPMIHATBHOTO JIOCTYITY 3 TOJIMIIEHUM BUKOPHCTAHHSIM CEpPBICIB
AAA), RADIUS (Remote Access Dial-In User Service - cepsic imenTrdikarii BiggaacHux
abonentiB) Ta Kerberos (ILlepOep, mporoHye MexaHi3M B3a€MHOI ayTeHTH]iIKarii JBOX
CHIBPO3MOBHHMKIB (XOCTIB) I€pe]] BCTAHOBJIEHHM 3B'SI3KY MK HUMH B YMOBaX HE3aXHUILEHOTO
kanany). TACACS+ i RADIUS € romoBHUMH TPOTOKOJIAMH CEpBEpa 3aXHUCTy, IO
BUKOPUCTOBYIOTbCS JJIsl BUpIIIEHHS 3aBlaHb AAA 13 cepBepaMu, MaplIpyTH3aTOpaMu Ta
TOYKaMH A0cTymy. Ll mpoTokoin 3aCTOCOBYIOThCSI IpU OOMiH1 1H(pOpMaIli€r0 IPO KEpyBaHHS
JIOCTYIIOM MIDX CEpBEpOM 3aXUCTy M MepexxHuM ycTtarkyBaHHsAM [1].  CepBepu 3axucry
TACACS+ a6o RADIUS B3aeMomifOTh i3 MEpEXHHM YCTaTKYBaHHSIM Tak, HaueOTO BOHU €
cepBepaMu MepexXHOro noctymy. CepBep MEpEXHOro JOCTYIY BHUCTYHAa€ B POJII KIEHTa
TACACS+ a6o RADIUS crocoBro cepsepa 3axucty TACACS+ a6o RADIUS. [[nst oominy
iHpopMmaniero npo moxaii AAA MK KIIEHTOM 1 CEpBEPOM BHUKOPHUCTAETHCS MPOTOKOI
TACACS+ a6o RADIUS. TACACS+ sBisie co00r0 JTOJIATOK cepBepa 3aXUCTY, MO JO3BOJISE
Ha OCHOBI BIANOBIAHOTO IPOTOKOJY pealli3yBaTH LEHTpalTi30BaHE KEPyBAaHHS JOCTYIIOM
KOPHUCTYBaYiB JI0 CepBepa MEPEXHOIro J0CTyiy, Mapupyruszatopy, Wi-Fi - npuctporo abo
IHIIOMY MepeXHOMY ycTaTKyBaHHIO, mo miarpumye TACACS+. Indopmariis mpo cepicu
TACACS+ i1 kopuctyBauiB 30epiraerbcs B 6a3l JaHUX, PO3TAIIOBYBAHOI Ha KOMI'IOTEp1 i
kepyBauasm UNIX a6o Windows NT. TACACS+ mo3BoJisie 3a JOMOMOTOI0 OJHOTO CepBepa
KepYBaHH J10JIaTKaMH peaji3yBaTu He3aJIeXKHY MiATPUMKY cepBiciB AAA.

RADIUS sBnsie co00r0 po3MOIiICHHNA MPOTOKOJ, KU BUKOPHCTOBYETHCSA Y PaMKax
TEXHOJIOT11 KJIi€HT/cepBep, 110 3a0e3neuye 3aXUCT MEpexi Bil HECAHKIIIOHOBAHOTO JIOCTYIY.
Cisco mintpumye RADIUS sk omny 3i ckimamoBux cuctemu 3axucty AAA. TIportokon
RADIUS moxe BUKOPUCTOBYBAaTHUCS 3 IHIIMMH MPOTOKOJAMHU 3aXUCTy AAA, Hampukiaz 3
TACACS+, Kerberos i nokaapHuMu 6a3aMu JaHUX 3aXKCTy. BapTo Takok BiAMITHTH, IO JUIs
3abe3nevyenHs Oesnexku Wi-Fi mMepex TakoX BHKOPHUCTOBYIOTH PI3HOTO POJY TEXHOJOTIi
obmexxeHHs aoctyny. Haidmommupenimmumu sBisstoTeess (imbrpamis mo MAC-agpecax Ta
npuxoByBanHsa SSID.
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BAJIIJALIA METOJAIB AHAJII3Y ITYJIBbCOBOI'O CUT'HAJTY SAK IIEPIOJUYHO
KOPEJIBOBAHOI'O BUITAAKOBOT'O ITPOLHECY

L.V. Hvostivska Ph.D., Assoc. Prof. M.O. Hvostivskyy

VALIDATION METHODS ANALYSIS OF PULSE SIGNAL AS PERIODICALLY
CORRELATED RANDOM PROCESSES

[Ipouenypa Bamigamii BKIOYal0 B cebe TPOLEAYpPYy BCTAHOBIICHHS ICTHHHOCTI
Mpale3IaTHOCTI METOMAIB aHali3y (CHMH(pA3HOTO Ta KOMIIOHEHTHOIO) IYJIhCOBOTO CHUTHAIY
(TTIC) sk mepioMYHO KOPEILOBAHOTO BHITAJKOBOTO Tporiecy [4] 3a eMIipuyHUM JaHuMU [2]
(puc. 1) nusIxoM iX MOPIBHIHHSA 3 IMITOBaHMMH cUTHasamu (puc.l) [3].
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Pucynok 1. Peanizauii emnipuynoro ta imitoBanoro I1C
Pesynprati cuH(pa3HOro Ta KOMIOHEHTHOro aHamizy emmipuunoro I[IC y Burmsmai
yCepeaHEHUX KOPELIHHUX KOMIIOHEHT 300paxkeHo Ha puc.2, a imitoBaHoro 11C — puc.3.

0'2: 1.4777¢-05 CHH¢03HHF‘| .. 01: 1.2159¢e-04 KOM“OHEHTHH“‘
[ MeToA 1 METOA '

Pucynok 2. YcepeaHeHHI 3Ha4eHHS KOpENALIHHIX KOMIIOHEHT emmipuanoro [1C

MBI} ME”

Pucynok 3. YcepeaHeHHi 3Ha4eHHS KOpeIALIHHIX KOMIIOHEHT imiToBaHoro I1C
Jlns mopiBHsHHS pe3ynbraTiB aHamizy [IC (puc.1-2) Bukopuctano F-kpurepiit
(xputepiit dimepa) [1], axuii 6a3yeTbes Ha MOPIBHAHHI AUCHIEPCiil pe3yabTaTiB aHAII3Y:

2
o>
F :_12 Fxpum(k11k11pf’pd)a (1)
oy <
e 012 1 022 — puctiepcii pe3ynbTartiB (o, > a,);

177



Mamepianu N1 Mixxcnapooroi Haykoso-mexuiyHol KoHgdepeHuii Monooux Y4eHux ma cnmyoeHmis.
Axmyanoi 3a0a4i cyyacuux mexrono2ii — Teprnonine 16-17 aucmonaoa 2017.

F (kl,kz,pf ,pd) — TaOJIMYHE KPUTUYHE 3HAUCHHS, SIKE BUOMPAETHCS B 3aJICKHOCTI BiJl
CTYNEHIB BUIBHOCTI BHOIPKM pesynbTaTiB K k, Ta WMOBIPHOCTI NOMMJIKM P, Ta
JOCTOBIPHOCTI P :

k=n-1, k=n,-1, (2)
ze n,,n, — JOBKHHHU BUOIPKH PE3YNIBTATIB.

3rigHo Kputepito (Bupa3z 1) y pa3i He NEpeBUIICHHS BIJHOIICHHS AHUCIEPCii
KPUTHUYHOTO 3HAYeHHS Fpum TpHiiMaeThes HyNnboBa rinore3a Ho (pesynpraté 1 1 2 moxibHi,
o, =0, ), a B IHIIOMY BHIIaAKy — rinmore3a H1 (pe3ynsratu 112 He noxibHi, o, # o, ).

Kputnune 3HaueHHS 3aJ€KUTh BiJl 3HAUEHHSI CTYNEHIB CBOOON BHOIPKH PE3y/IbTaTiB
ki,K2 (Bupa3 2) Ta HMOBIpHOCTI IOMUIIKH IPUAHATTS PillICHHS Pf.

PesynbraT o6umncnens, aKki HaBeaeHO B Tabi. 1, BKa3yloTh Ha MOIOHICTh pe3yabTaTiB
aHalizy IMITOBaHMX Ta EMIIIPUYHUX CHUTHamIiB 3 HMoBipHicTI0O mnommikun 0,01 Ta
JOCTOBIPHICTIO PUUHATTS pimeHHs 0,99.

Tabuuus 1 — Pe3ynbraTu MOPIBHSHHS YCEPEIHEHUX OLIHOK KOPEISIIHHUX KOMIIOHEHT

Cundasznnii meTos KoMnoHeHTHHI MeTO] P Py Hil Ho
(1414 )=2 48) 0,01 0,99 Ho
(
1414 )=2 48)
(1414 )=2,15) (1414 )=215) 0,05 0,95 Ho

OTxe MeTonu € ICTUHHO TMpale3JaTHUMH TPU PO3B’S3aHHS TOCTaBIICHOI 3ajadi,
30KpeMa BUSBJIECHHS paHHIX 3MiH y (YHKUIOHYBaHHI CyIUH JIIOAMHU 3a pe3ylbTaTaMU
cuH(azHOro Ta KoMrnoHeHTHoro a”anizy I1C.
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ITPOBJIEMMU 3AXUCTY KOMII'IOTEPHUX CUCTEM

D. Kholod, G. Shymchuk
FEATURES MODERN CS AS OBJECT OF PROTECTION

[IponopItiiHO PO3BUTKY KOMITHOTEPHHX TEXHOJOTIA TaKOX 3pOCTaE€ W piBEHb
3JI0YUHHOCTI B KOMI'IOTEPHOMY CEPEIOBHUINI. Y 3B’S3KY 3 LIMM, BUKOPHCTAHHS JIOKAJIBHUX
Mepex uid nepenadi Ta 30epiraHHs iHpopMarlii, BuMarae modyaoBu eheKTHUBHOI CHCTEMU
3axXHCTY.

Tomy cTBOpeHHs cucTeMH 3axUCTy iH(popMalii, y AaHUH yac, CTa€ HEBiJ €MHOIO
YaCTUHOIO TONITHKH Oe3neku Oyb-skoi opranizamii. s mpaBuiabHOTO (PyHKIIOHYBaHHS
CHCTEMH 3aXUCTy HEOOXIJHI 3HAHHS MOJIMBHX Jil MOPYIIHUKA, @ OTKE, MOXJIMBUX 3arpo3
KC.

Bce Oinblie akTyanbHOK cTae MOOYyAOBAa KOMIUIEKCHOI CHCTEMH 3aXHCTy, LIO
BUKOPHCTOBYE BCl MOIJIMBI METOAM Ta CIIOCOOM 3aXHCTy, B TOMY YHCII ¥ Ti, 0 BXOJATH 110
CKJIaxy omnepauidHux cucreM. BOynoBaHi 3aco0M J03BOJISIOTH 3MEHIIMTH BUTPAaTH Ha
noOyI0By CHCTEMH 3aXUCTy. MoBa e mpo TaK 3BaHi CrenuQigHi MPOTOKOJIH 3aXUCTY, TOOTO
MIPOTOKOJIM Ta AJITOPUTMHU, SK1 3a0e3meuyroTh KOH(DIIEHIIHHICTh Ta IUIICHICTh 1H(pOopMaIlii,
sIKa TIEPEAAETHCSL.

Takum 4MHOM, aHaJI3 TaKUX MPOTOKOJIIB € MEPEIYMOBOIO OOIPYHTOBAHOIO BiOOpY
IPOTOKOJIIB JUIsl TOOYJOBH Ha IX OCHOBI KOMIUIEKCHOI CUCTEMH 3aXHCTY, 10 € aKTyaJIbHOIO
3aJauero B 3araibHid mpoOsemi 3abe3neueHHs iH(opMalliiiHoi Oe3nekn cydacHUX 00’ €KTiB
1H(hOpMaLIHHOT A1SUTBHOCTI.

Metoo poOOTH € MiJBUINEHHS pIBHSA O€3MeKH MepeXeBOl B3aeMOJIl IIIIXOM
CTBOPEHHS KOMIUIEKCHOI CHCTEMH 3aXUCTY Ha OCHOBI IIPOTOKOJIIB pi3HUX piBHIB Mozeni OSI.

SIK mpakTUYHMHA METOJ JOCATHEHHS Liled OyneMo MPOBOJUTH HaJallTyBaHHS Ta
KOH(IrypyBaHHs 0€311eYHOi MepeKeBO1 B3a€MO/11i Ha OCHOBI PI3HUX MPOTOKOJIIB 3aXHUCTY.

JUist TOCSITHEHHsT TIOCTaBJIEHOT B POOOTI METH MOTPIOHO BUPIIIMTH HACTYIIHI 3a/1a4i:

- PO3MIISIHYTH MO/JIeNb TIOPYIIHNKA Ta OCHOBHI Kiacu 3arpo3 Oesneku B KC;

- IPOBECTH aHAII3 TMPOTOKOJIB 3axHCTy 1H(opMalii B aBTOMaTH30BaHHUX
cucTteMax pi3HuX piBHIB Mojeni OSI;

- MPAKTUYHO BUKOHATH HANAIITYBAaHHS IIPOTOKOJIIB 3aXUCTY 1H(opmarii.

HoBu3Ha oTprMaHuX pe3yNbTaTiB IMOJATA€ y 3aJy4eHHI J0 CTBOPEHHS CHUCTEMHU
3axUCTy iH(pOpMaIii MPOTOKOJIB pI3HUX piBHIB Mojem B3aemoxnii OSl. B enunuit
KOMILJIEKC 3BEJIeHI NMPOTOKOJIM KaHAJbHOI0, MEPEKEBOr0 Ta TPAHCIOPTHOTO PIiBHIB, IO
103BOJIsIE€ €(heKTUBHO 00’ €HATH X (YHKIIIOHATBHI MOXJIMBOCTI 1 JJOCSTTA BUCOKOTO PiBHSA
3aXHCTY.

Posrnsnemo ocHoBHI npoOiemu 3axucty KC Ta mpoBeeMo TEOpeTHYHHM Ta
MPAKTUYHUN aHalli3 BOYJI0BaHUX 3aC001B 3aXUCTY iH(pOopMaIlii.

Po3risHeMo aHamiTUYHUI OIS Cy4acHHX aBTOMATU30BAaHMX CHUCTEM OOpOOKH
iHpopmanii. Skuil mokasye, 10 ypa3lIMBUMHU € OYKBaJbHO BCi OCHOBHI CTPYKTYpHO-
¢dbyHKIioHaTBHI eneMeHTH posnoaiuteanx KC: poboui cranmii, cepBepu (HOSt-mammam),
MDKMEpeKeBi MOCTH (IILJTIO3H, LIEHTPU KOMYTallii), KaHaJIH 3B'SI3KY.

Buxonsum 3 OCHOBHMX HOPMAaTHBHUX JIOKYMEHTIB 13 3axucTy iH(opMaIii
PO3IIITHEMO YOTHPU OCHOBHHUX KJIACH 3arpo3: MOPYIIEHHS KOH(]iIEHIIMHOCTI, MiIICHOCTI,
JIOCTYITHOCTI, criocTepekHocTl. [HhopmariitHa 6e3nexa KC 3abe3nedyeTbes y BUMAAKY, SKIO
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s OyIb-IKoro iH(OpPMAIifHOTO pecypcy B CHUCTEMI MIATPUMYETbCS IIE€BHUH pIBEHb
KOH(1ACHIIITHOCTI, IUJIICHOCTI, JOCTYITHOCTI Ta CIIOCTEPEIKHOCTI.

Po3rnstHeMo MoJienb 3arpo3, 3rifiHO 3 SIKOI0 BCi MOTEHIIIHI 3arpo3u 3a MPUPOAOI0 iX
BUHHKHEHHS PO3JULIIOTHCSA Ha JBa KJjacu: NpUpoAHi (00'€KTHBHI) 1 ITy4HI (Cy0'eKTHBHI). A
JpKepena 3arpo3 1o BigHomeHHio 10 KC MoxyTh OyTH 30BHIIIHIME 200 BHYTPILIHIMH.

Buxonsun 3 MOXIMBUX 3arpo3 Ta Cy0’€KTIB iX BYMHEHHS, PO3IJITHYTO MOJENb
NOPYIIHKUKA, B AKiM BiIOMBAIOTHCS MOTO MPAKTHYHI 1 TEOPETUYHI MOXKIMBOCTI — Ba)KJIMBa
CKJIaJI0Ba 11 NOOYJ0BU HaIHHOI CUCTEMH 3aXUCTY.

3 pO3ISHYTOrO IIUPOKO CIEKTPY 3arpo3 iH(opmariiiHoi Oe3neKu BUILUIMBAE, IO
TUTBKM KOMIUTIEKCHUH MiaXiJ 10 3axucTy iHdopmalii Moke 3a0e3MeunTd CydacHi BUMOTH
6e3nexu B KC. Bin Mae Ha yBa3i KOMIUIEKCHUI PO3BUTOK YCiX METOIB 1 3aC00iB 3aXUCTY.

EnementamMu koMmiuiekcHoi cuctemu 3axucty KM € 3acobu, MexaHi3MHM SIKHX
BXOIATH O CKIAAy MEpPEKEBHMX ONEpalifiHuX CHCTEM. IX BHUKOPHCTaHHA € JOLIIBHHM,
OCKUIbKU HE OTpedye 3aTpaT KOMITIB Ta pobovoi cuin. Buxoasuu 3i cnenudiku MepexeBoi
B33a€MO/Iii, HA KOXXHOMY piBHI MOJEJI B3a€MOJii BIIKPUTHX CHUCTEM, MO>KHA 3aCTOCOBYBATH
CBOI BIJIMTOB1JIHI MPOTOKOJIH.

Jlns O6e3meyHoi MepexeBoi B3aeMojii Ha OCHOBI BOYIOBaHHMX 3acO0iB 3aXHCTy
iH(dopmallii HeOOX1THUM € MPAKTUYHHI aHaJi3 MPOTOKOJIB 3aXKUCTy iHGOpMaIlii, 0 BKIIOYAE
HaJIAIITYBaHHS CEPBEPIB, KIIEHTIB, CIIY>KO, TPOTOKOJIB Ta 3’ € THAHb.

B po0GoTi mpakTHYHO HAJAITOBAaHO Ta MPOAEMOHCTPOBAHO NPaBUIbHICTh
¢GyHKIIOHYBaHHS TakuX MpoTokoiiB 3axucty: IPSec, SSL, PPTP ta L2TP. Bci ui mpoTokonu
3a0e3MeuyloThCs HaJiliHUI 3aXUCT BiJ] 3arp03 KOH(PIACHLIHHOCTI Ta UTICHOCTI.

Pesynbraramu poOOTH € pO3IIISIHYTI OCOOJIMBOCTI CY4aCHUX 3arpo3 1 ypas3iMBICTb
iHpopmanii B KM Ta 3a0e3nmeuenHs Oesneku. [IpoBeaeHuit aHami3 HpPOTOKOJIB 3aXUCTY
iHpopmarii pizHux piBHIB Mozeni OSI. [IpakTHuHO HamamITOBaHI MPOTOKOIH 3aXHUCTY
iHpopmarii B KC.
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PO3POBKA CTPYKTYPU BATATOIIOPTOBOI MAM'ATI

H.G. Tsmots, G.V. Lesyk
DEVELOPMENT OF MULTIPLE MEMORY STRUCTURE

Crpykrypa BIIII, sixa peamidye maHi MeToau oOMiHy, NMpHUBEICHA HAa PUCYHKY 1, e
KBIIIT — xontponep BIIII, IIK — mpuctpiii kepyBanHs. OcHoBHuME enemeHTamu BIIIT 13
gacoBUM po3noinom pecypciB € O3I1 i kouTponepu BIIIL, ski CHHXpOHI3yIOTH 0OMIHOM MiX
O3II 1 30BHILIHIMU TPUCTPOSMHU.

ITK

KBIIIT 1 = KBITIT

T

O3I1

Pucynoxk 1 - Ctpykrypa BIIII 3 yacoBum po3nozisioMm pecypcis

Kinbkicts xkonTposiepiB B BIIIT gopiBHIOE KiIBKOCTI 30BHIIIHIX MPHUCTPOiB. JlocTym 10
O3II 30BHINIHIX MPUCTPOIB 3AIHCHIOETHCS 3a aNTOPUTMOM (PIKCOBAHHMX YaCOBUX IHTEPBAIB,
3a sskuM KoskHomy KBIIIT muxmiyHo 3 neBHUM mepiogoM T Hajae pikcoBaHUM yac JOCTYyMy 10
O3IT [9].

[Tepion T 3BepranHs npuctpoiB a0 O3l 3anexuTs Bix iX KUIbKOCTI M 1 Bijx yacy t
nukiy uutaHHs (3anucy) B O3II. JIng 30BHINIHIX NPUCTPOIB 3 OAHAKOBOIO IIBHJIKICTIO
BUKOHAHHS oTepaliif BBOIy-BUBOAY Nepiof] 7' BU3HAYAETHCS BUPA30OM:

T=t, m.

Hanamrysanns BIIII Ha poGoty 3 pizaumu 3a mBuakoaiero O3I1 1 npuctposmu
3nicHIoeThes nuisixoM popmyBanHs 11K ans koxuoro KIIIIj HenepepBHOT mOCTiA0BHOCTI
TaKTOBHX iMmynbciB Thj, Tlyj, e j=1,...,m.

Po3pobxka mpuctporo kepyBanus BITII.
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Pucynok 2. Ctpykrypa npuctporo kepyBanHs BIIIT

Crpyxkrypa npuctporo kepyBanss [1K, skuii popmye mocaioBHOCTI IMITYIIbCIB 1151
KBIIII, naBenena Ha puc.5.2, ne 71 — taktoBi iMnynscu, Tt — tpurep, Pry — perictp
ynpasiiHHs; KM — komyTaTop, [1Y — BXiJ noyaTkoBoro ycraHoBiaeHHs, ¥ mpKm — BXiJ
npaBiiHHS KomyTaTopoM. OHi€r0 13 OCHOBHUX 331a4 By3ia [IK € cuHxpoHi3aiis foctymy 10
marictpani O3I1 acuHxpoHHO npaitorounx 30BHIIIHIX By311B KC Ta opmyBaHHS HE0OX11HOT
HEMepepBHOI MOCIiAOBHOCTI TAKTOBUX IMIYNbCIB 111, Tlzj

OTxe mij 9ac JOCIiKEHHsS 0yII0:

1. 3anponoHoBaHO PO3pOOKY CTPYKTYPU MPUCTPOIO sl OOUUCIICHHS OTlepaTopa CyMu
HapHUX JT00YTKIB

2. OnucaHo OCHOBHI eTamaMmM MapajielibHO-BEPTUKAIBHOIO METOAY OOYMCIEHHS CyM
MapHUX JT00YTKIB.

Nitepatypa

1. HeitporioniOHi MeTOAM, aITOPUTMHU Ta CTPYKTYPU OOPOOKHU CUTHAJIIB 1 300pakeHb y
peanpbHOMY 4aci: MoHorpadist / FO.M. Pawxkesuu, P.O. Tkauenxo, 1.I" [[moys, /1./1. Ilenewxo.
— JIpBiB: Bumasuuitso JIeBiBCchKOI momiTexHiky, 2014. -256 c.

2. TlpobGiaeMHO—OpUEHTHPOBAHHBIE BBICOKOMPOM3BOIUTEIBHBIC BBIYHCIHTEIHHBIC
cucreMsl: B.@. ['y3uk, B.E. 3onomosckuii: Yuebnoe nocobue. Taranpor:M3a-so TPTY, 1998.
236 c.

3. Yoccepmen @. HelipokomnbloTepHas TexHUKa. — M.: Mup,1992. — 259c.

4. H. Mohamad, “Hassoun Fundamentals of Artificial Neural Networks”, MIT Press,
511 p., 1995.

5. T. Teich, F. Roessler, D. Kretz, S. Frank, “Design of a Prototype Neural Network
for Smart Homes and Energy Efficiency,” in Proceedings of 24th DAAAM International
Symposium on Intelligent Manufacturing and Automation, 2013, Zwickau, Germany, pp.603-
608.
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APXITEKTYPHUM IAXIA A0 NPOEKTYBAHHS ABTOMATH30BAHUX
IHOOPMAIIMHUX CUCTEM MEJUYHUX 3AKJIAIIB

R.1. Chaplinskyi
ARCHITECTURAL APPROACH TO DESIGN OF AUTOMATED INFORMATION
SYSTEMS OF MEDICAL INSTITUTIONS

PiBeHb pO3BUTKY CYYaCHUX TEXHOJIOTi HACTUIBKM BHUCOKUH, 10 J103BOJISE
noOyayBatd  iHpOpMamidHy  cuUcTeMy  Oynp-iKOro  Macmraly,  CKIAQOHOCTI W
dbyHkionansHOCTi. OHAK, 3 OTJIAAY Ha BUMOTH Oi3HECy, 3aCHOBaHI Ha MOKA3HUKAX PI3HUX
Oi3HEC-OIIIHOK, BWHHUKAIOTh JOJATKOBI CKJIAJIOBi, BHPINICHHS SKUX 3BOJUTHCS IO
3a0e3MeyYeHHs PalioHAIBHOTO MIAXOAY J0 Mpolecy MPOeKTyBaHHS, peanizalii i moaanbiii
eKCIuTyaTarii iHpopMaiiHUX CHCTEM.

VY pesynbTari, apXiTekTypy iHhOpMaIiiHOT CHCTEeMHU MOKHA OMMCATH K KOHIEMIIO,
10 BH3HAYa€ MOJECNb, CTPYKTYPY, BHKOHYBaHHI (PyHKIi ¥ B3a€MO3B’SI30K KOMITOHCHTIB
iHpopMaIiifHOT CHCTEMH.

[Ipouenypa BuUOOpPY apXiTEeKTypu [UIsl MPOEKTOBaHOI iH(OPMAIIHOI CHUCTEMH, Yy
PUHKOBUX YMOBaX, 3BOJAUTHCS 10 BU3HAYEHHS BapTOCTI 1 BOJIOJIHHS HEIO.

Konuenmis apxiTekTypu iHpopMaliifHOT CUCTEMH MOBUHHA (JOpPMYBATHCS 11I€ Ha eTarl
TEXHIKO-€KOHOMIYHOT'O OOrpYHTYBaHHS i BUOMpATHCS TaKolo, 100 BapTICTh i1 BUKOPUCTAHHS
Oysa MiHIMaJIbHOIO.

CporosiHi e(eKTUBHICTb TIarHOCTUKU Ta JIIKYBaHHS 3HAYHOIO MIPOI0 BH3HAYAETHCS
piIBHEM pO3BUTKY I1HQoOpMamiiiHuX TexHonori. IHpopmaTtuzamis MeauuHoi Tramy3l €
CKJIaJIOBOI0 YACTUHOIO Jep>KaBHOI MOJITHKH iHpopMmaTu3alii KpaiHM 1 clIpsMOBaHa Ha
epeKTUBHE BUPIIIEHHS 3aBJaHHS OXOPOHM 340poB’s. TeHAeHLii BIPOBaIKEHHS
iHpOpMalifHUX TEXHOJIOTIH B MEIWYHY Traly3b MOB’S3aHI 31 CTBOPEHHSIM JIOKAJbHHUX
iHQOpMaIIMHUX CHCTEM JIarHOCTHYHUX IIEHTPIB, CUCTEM TEJIEMEIUYHUX KOHCYJbTAIlH,
dopMyBaHHS €IMHUX THYYKMX (opmaTiB 30epiraHHs MEIUYHUX JaHUX, OO0 €THAHHSA
IHIUBITYaIbHUX POOOYMX MICIh B €IMHI MEPEXKIi, CIIOYATKY JJIS KIIHIKH, a MOTIM JJISI BULITUX
piBHIB.

Cyuacui memauuHi iHpopmauiiiHi cucremu (MIC) moBuHHI OyTH Opi€HTOBaHI Ha
e(eKTUBHE BUKOPHUCTAHHS 1HTEJIEKTYaJIbHOTO PECYpCY MEAMIIMHY Ta Ha 3a0€3MeUeHHs IKOCTI
MEIMYHOI JONOMOTH KOKHOMY MAIllEHTy HE3aJeKHO BiJl MICIs MpoXHuBaHHA. Po3B’d3aHHA
TaKWX 3a]lad BUMAara€e IUPOKOTO BHKOPHUCTAHHS TEIEKOMYHIKAIliHHMX, KOMIT IOTEPHUX Ta
IHTENEKTyalbHUX 1H(QOPMAIITHUX TEXHOJOTIH y MO€JHAHHI 3 JOCBiAOM (PaxiBIiB-MEIUKIB.
EdextuBnicts MIC 3HauHOIO0 MipoI0 3aJIeKUTh BiA (popmanizaiii MEIUYHOI (11arHOCTUYHOT)
iH(popMallii, 110 10CATAETHCS CIIBIPALI0 PO3POOHUKIB 1 METUKIB.

upoke BrpoBamkeHHsS 1HGOPMALIHHUX TEXHOJIOTIH B MEIUYHY Tajly3b BUMAarae
po3poOnennst apxitektypu MIC, mo mnpocto agantyioTbes J0 BUMOI  KOHKPETHHUX
3aCTOCYBaHb, OPIEHTOBAaHI Ha CHUHTE3 IIHUPOKOrO CHEKTPY MEIUYHHUX I1H(POpMAIiiHUX Ta
1H(pOpMaIiifHO-aHATITHYHUX CUCTEM.

[Tonsirae y dopmystoBaHHI BUMOT J1Jisi BUOOPY TIPUHITUIIIB MOOYIOBU 1 MTPOCKTYBaHHI
neranbHOl apxitektypu MIC.

[HpopmariitHi TeXHOJOTIT JUIsi MEIWYHOI Taily3i TICHO TOB’sI3aHI 3 HAKOMUYCHHSIM 1
00poOkoto iHpopmarii. [TpaBunbHICTE 1 HAAIMHICTG JIAaTHOCTHKH, a TaKOX €()EKTHUBHICTh
JIKYBaHHS 3HAaYHOIO MIPOIO 3aJICKHUTh BiJl METOIIB pOOOTH 3 MEAMYHOIO 1H(POPMAIII€IO.
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ITpu poboTi 3 iHpopMmalli€ro JiarHOCTUKA TPYHTYETbCS HA OTPUMAHUX TAHHUX IPO
MOTOYHUM CTaH TaIlieHTa Ta iHTeprpeTamito. s po3s’s3yBanHs 3agad MIC moBuHHI
3IHCHIOBATH:

— 30upaHHs, apXiBallilo Ta MOMEPETHIO OLIHKY JaHHX;

— ¢dopmMyBaHHS 3BITIB 32 BCiMa HEOOXiTHUMHU NapamMeTpaMHd MEIMYHOI KapTH, a
TaKO 3ac00aMu JIsl CTBOPEHHS 1IA0JIOHIB 3BITiB;

- aBTOMAaTH30BaHE BBE/ICHHS JIaHUX 3 BUKOPUCTAHHAM aBTOMAaTUYHO 3alIOBHEHHS
TEKCTOBMX II0JIIB;

- BUSIBJICHHSI TIOMWJIOK, KOHTPOJIb KOPEKTHOCTI BBEJICHUX JIAHHX, CIIiAKYBaHHS 32
XPOHOJIOTI€I0 BBEJICHHS IAHUX, BUSBJICHHS HEOUIKYBaHUX a00 HEBU3HAYEHHX CTAHIB Ta 1H;

- 3aXMCT MEJIMYHUX JaHUX BiJl HECAHKIIIOHOBAHOTO JOCTYIY;

- Bi3yasizamito 0araTOBHMIpHUX JQHHX, NPEACTABICHHS MEAWYHHUX JaHHX,
IPECTaBICHH MEINYHUX JIAaHUX Y BUTJISAL Jlarpam;

- aBTOMATH3ALlII0 11arHOCTHKH;

Jlnst 3MEHIIeHHS BapTOCTi, TEPMIHIB 1 pPO3MIMPEHHS Taly3eid 3acTOCyBaHHS

po3pobuatu apxitektypy MIC cnin 3 ToTpuMaHHSIM TaKUX MPUHIIUIIIB:

- CHUCTEMHOCTI, 3a SKOK MDK KOMIIOHGHTaMH iH(OpPMAIIHHUX TEXHOJIOTIH
YTBOPIOIOTHCS TaKi 3B SI3KH, SIKi 320€3MEeUyIOTh IUTICHICTD 1 B3a€EMO/III0 3 IHIIMMHU CUCTEMAMU;

— 3MIHHOTO  CKJaay oOJagHaHHS, M0 Tmepeadadae  HAsBHICTH  sapa
iH(hOopMaIIiifHOT TEXHOJIOT1 Ta 3MIHHUX MIPOTrPaMHO-aapaTHUX MOJIYJIB, 32 JOMOMOTOI0 SKUX
PO aJANTYETHCS 10 BUMOT KOHKPETHOTO 3aCTOCYBaHHS;

- MOJYJbHICTh, SIKAH Tependadae po3poOJICHHS KOMITOHEHTIB MEIUYHHX
iH(pOpMaLifHUX TEXHOJIOTIH y BUIJISAAI (PYHKIIOHATBHOTO 3aBEPLICHUX MOJIYIIB, 1[0 MalOTh
BHXIJl HA CTaHAAPTHUM 1HTEep(DEeic KopUcTyBaya;

- BIIKPUTOCTI, 3a KOO MeAMYHI 1H(pOpMAaliiiHI TEXHOJOTli CTBOPIOIOTHCA 3
BpaxyBaHHSIM MOJKJIMBOCTI IIOMIOBHEHHS 1 OHOBJEHHS (QYHKIIN 0e3 mopymeHHs ix
(GYyHKILIOHYBaHHS;

- CYMICHOCTI, sika mnepeadadyae BUKOPUCTaHHA 1H(OpPMAIiHO-TEXHOIOTTYHUX
iHTepdeiciB, 3aBASKM SKUM MeAWYHI 1H(OpPMALIiHI TEXHOJOI MOXYTh B3a€EMOMISTH 3
IHIIIMMU CHCTEMA.

- Y3TO/PKEHOCTI IHTEHCUBHOCTI HAJXO/KEHHA JIaHUX 3 OOYMCIIOBAJIBHO-
BHUMIPIOBAJIbHUX MIPUCTPOIB;

Otxe, po3poOmsatu apxirektrypy MIC 1ouiibHO 3a KOMIIOHEHTHO-I€pAapXi4YHUM
MiIX0A0M, SIKMU Iependadae MOMALT MPOLECYy po3poOJIeHHS Ha ie€papXiuHi piBHI Ta BUIU
3a0e3MeueHHs] aIropuTMiyHe, amapaTHe Ta mporpamue). [lng peanizamii Takoro miaxomy
BUKOPHUCTOBYETbCS METOJl JAEKOMIIO3MIIi, sikuil mnependadae po3dourrs MIC nHa oxpemi
KOMIOHEHTU. Ha Ko>KHOMY piBHI i€papXii po3B’A3yIOThCs 3a/1a4l BIAMOBIIHOT CKIaIHOCTI, SIK1
XapaKTEepU3YIOThCS K OAMHULAMU 1H(OpMaLlii, TaK 1 AITOPUTMaMH 0OPOOKH.
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BE3IEKA IHOOPMAIII Y IHOOPMAININHO-TEJEKOMYHIKAIIHHUX

CUCTEMAX
0.V. Chyzh
INFORMATION SAFETY IN INFORMATION AND TELECOMMUNICATION
SYSTEMS

VY cyuacHoMmy cBiTi iHopMmalis € popmyrounM GakTOpoM MaTepiaTbHOTO CePEIOBUIIA KUTTS
JIOVHY, BUCTYMAIOYU Y pOJII MPUKIAJHUX JOJATKIB, 1HHOBALIMHUX TEXHOJOTiH, BeO-
pecypciB Tomo. BoHa BHKOPHUCTOBYETHCS, SIK OCHOBHHU 3aci0 B3aeMOAIl MiXK JKUBHM Ta
U(POBUM CBITOM, HETIEPEPBHO BHHHUKAIOYM Ta 3MIHIOIOYH CBil 3MICT y HpOIEC] Mepexoay
BiJ onHiel iHpopMmariitHoi cucremu 10 iHmoi. B Takomy cranoBuii iHpopMaIis BUXOAUTH 32
paMKu 31 CBOro UGPOBOTo iICHYBaHHS Ta 00YMOBIIIO€ HEOOX1IHICTh BIIHOCUTHCS 10 cebe, K
JI0 TOBapy, IO Ma€ MEBHY LIHHICTh, 3pOCTAI0YY B 3aJI€KHOCTI BiJl aKTYaIbHOCTI, HOBU3HI Ta
notpebu y Hil. [HpopmMmalis o nmepeaaeTses BiA HKepena A0 OTpUMyBada TaKOX MOBHHHA
OyTH IUTICHOIO Ta 3aXUIICHOIO, II€ 3YMOBIIIOE BHHHKHCHHS TAaKOTO IOHATTS SK Oe3reka
iHdopmartii[ 1].

[TonsTTs Ge3neku iHpOpMAILii 103BoIIsIE CPOPMYITIOBATH OCHOBHI KPHUTEPIi:

1. HeoOXifgHICTh BiJJHECEHHS MEBHOI iH(OpPMaILlli A0 KaTeropii 0OMeKEHOro J0CTYIy
(cmy>x060B0i 200 KOMEPILIIIHOT TAEMHHIIL);

2. TPOTHO3YBAaHHS 1 CBO€YACHE BUSBIICHHS 3arpo3 Oe3mneku iH(opMaliiiHux pecypcis,
IPUYMH 1 YMOB, IO CIPUSIOTh HAHECEHHIO ()IHAHCOBOIO, MaTEpiaibHOTO 1 MOpPaJbHOTO
30UTKY, HOPYIIEHHS Oro HOPMaJIbHOTO (PYHKIIOHYBaHHS Ta PO3BUTKY;

3. cTBOpeHHs yMOB (DYHKIIIOHYBaHHS 3 HAWMEHIIIOIO BipOTIIHICTIO peastizaiii 3arpo3
6e3neni iHpopMaLiHUX pecypciB 1 HAHECEHHs PI3HUX BUIB 30UTKIB;

4. CTBOpEHHsS MEXaHI3My Ta YMOB OIIEPATUBHOIO pearyBaHHs Ha 3arposu Ib 1 nposiBy
HEraTUBHUX TEHJAEHLIH y (yHKLIOHYBaHHI, epeKTUBHE MPUIMHEHHS 3a31XaHb HA pecypcH Ha
OCHOBI TIPABOBUX, OpPTaHi3aIlliHUX 1 TEXHIYHUX 3aXO0/IiB 13ac001B 3a0e31eueHHs 0e31eKH;

5. CTBOpPEHHsS YMOB JJIi MakCHMMaJbHO MOXJIMBOTO BIJIIKOJYBAaHHS Ta JIOKami3amii
30UTKIB, CIIPUYMHEHUX HEMPABOMIPHUMU AisIMH (PI3UYHHUX Ta IOPUIUYHHUX 0Ci0, ocrnabieHHsS
HEraTUBHOTO BIUIMBY HACJiJKiB mopymieHHs Ib.

3acobu 1 Meronu 3axucTy iHopmalii 3a3BHYall OUISTH HA Bl BEJIUKI TPYIHU:
opranizauiiHi Ta TexHiyHi. Ili opraHi3amifHUMH MalOThCS Ha YyBa3l 3aKOHOJaBYi,
aJAMIHICTpaTUBHI Ta (GI3UYHI, a MiJ TEXHIYHUMHU — amapaTHi, MporpamHi 1 Kpunrorpadidi
3aX0/, CIPSIMOBaHI Ha 3a0e3MeyeHHs 3aXUCTy O0'eKTiB, JMojeil Ta iHdopmarii. TexHiuHi
3ac00M 3aXHMCTy BUKOPHCTOBYIOTHCS B PI3HMX CHUTYalisIX, BXOIATh N0 CKJaay (i3UUHUX
3ac00iB 3aXHCTy Ta MPOrPaMHO-TEXHIYHUX CHCTEM, KOMIUIEKCIB 1 MPHCTPOIB JIOCTYILY,
BIJICOCTIOCTEPEKEHHSI, CUTHANI3alii Ta I1HIIUX BHUIIB 3axUCTy. KokeH 13 IpeacTaBIeHUX
METO/[IB HEece CBOI0 4YacTKy Yy raiy3l iHdopmamiiiHOi Oe3neku, a iX BIPOBAKEHHS
3a0e3MeunTh TEXHIYHE Ta MPaBOBE MIATPYHTS LUIICHOTO Ta 6€3MEYHOr0 OOMIHY TaHUMH.

Jlitepatypa

1. 3aneBcobka l. Indopmariina Oe3rneka: HOBI MiAXOIU 10 BU3HAYEHHS HOHATTS | EnekTpoHHMI
pecype] / Ipuna 3aneBceka // Ykpaincekuii HaykoBuii xypnHan "OCBITA PEIIOHY". — 2016. —
Pexxum noctymy no pecypey: http://social-science.com.ua/article/352.
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PO3POBKA APXITEKTYPU META-IIOINYKOBOI CUCTEMH "I’ KAYOK"

A.S. Shapovalova
DEVELOPMENT OF THE ARCHITECTURE OF THE META-SEARCH ENGINE
"HEDGEHOG"

[Tpu pociiKeHHI ICHYIOUUX aJrOPUTMIB Ta METOJIB NOUIYKY B CY4aCHUX IOIIYKOBHUX
cucTeMax 3a MOKa3HUKaMH SIKOCTI JUIsl BUSIBJICHHS OCHOBHHUX (DaKTOpiB, L0 BIUIMBAIOTh HA
pamXUpyBaHHS CalTIB B pe3ysibTaTax MOHIYKY OyJlo BHSABIECHO NpoOjIeMH, MOB'sI3aHi 3
MOMIYKOBUM CIIAMOM 1 momykoMm iHbopMmarii B Mepexi B 1inomy. Ha ocHOBI pGSyJ'IBTaTiB
JOCITIJKeHHsT OyJi0 3ampolOHOBAHO Ta PO3POOJIEHO BJIACHY META-MOIIYKOBY CHCTEMY Iij
Ha3B0I0 «IkavdoKk», gKa J03BONMIA 00'€AHATH JIiIepiB EKCIIEPUMEHTIB 3 TONTYKY iH(popMallii B
IHTepHET MaByTHHI.

JU1st TOCSITHEHHSI [TOCTaBJIEHO1 MeTH OyJ10 BUKOHAHO TaKi eTanu poOoTH:

- TPOBEIEHO aHali3 Cy4YaCHHX TMOUIYKOBHUX CHCTEM, BHKOPHCTOBYBAaHUX B
YKpaiHCbKOMY Ta CBITOBOMY CETMEHTI Mepexi IHTepHer;

- po3pobiieHo cucteMy (akTopiB, mo OepyThb ydacTb y (opMyliax paHKyBaHHS
HOLIYKOBUX CHCTEM;

- 3/11iICHEHO OISl AITOPUTMIB OITYKOBUX CHUCTEM;

- PO3IJISIHYTO TEOPETUYHI MIJXOAUW A0 OOIPYHTYBaHHS NpoOJIEeMH MOLIYKOBOI
ONITHMI3allil Ta paH)KyBaHHs Web-caiiTis;

3'COBAaHO CYTHICTh IOIIYKOBOI ONTUMIi3allli Ta paH)XUPYBaHHS SK IpEeIMETiB
JOCITIJKEHHSI, OXapaKTepU30BaHO YNHHUKHU PaH)KyBaHHS;

- JOCJIJKEHO crieludiky poOOTH CydacHUX MOUTYKOBUX MalllUH;

- HaJlaHO PEKOMEHJallli 1010 PO3POOKH MPOTrPAMHOTO0 MOIYJS Ha OCHOBI BJIACHOTO
QITOPUTMY MOIIYKOBOT CUCTEMH.

B sixocTi pociikyBaHMX MOIIYKOBUX CHUCTEM, JUIS SKUX MPOBOJAMIACS ONTHUMI3allis,
Oynu oOpaHi HaHOLIBII TTOMYJISIPHI Ta TiporpecuBHi SHaeke, Yahoo ta Faroo.

Jlyis BUpIlIEHHS MOCTaBJICHUX 3aBJaHb BUKOPUCTaHI METOAU TEOpil MHOXKHH, Teopil
CHCTEM MacOBOIO OOCIIyrOBYBaHHS, IOPIBHSUIBHOTO aHali3y, 00'€KTHO-OPi€HTOBAHOTO
aHaJi3y, po3paxoBaHa cripoliieHa GopMysna A BU3HAYCHHS PEJICBAaHTHOCTI CTOPIHKHU CalTy 3
BpaxyBaHHSIM CY4YacCHMX MEXaHI3MiB, 3a JIOIOMOrol cxeM, rpadikiB, ngiarpam 1
CIIOCTEPEIKEHb.

[IpakTyHa MiHHICTH POOOTH TOJSAra€ B MOMKJIMBOCTI BUKOPUCTAHHS OTPUMAaHHUX
HAYKOBO-TEXHIYHHUX PE3yJbTaTiB IIPU €KCIUTyaTallii, 1OCIi>KEeHH], 110 BUMAratoTh BiTHOCHOTO
MOPIBHSIHHS aJIbTEPHATUBHUX aJTOPUTMIB 1 METO/IIB.

3okpeMa OJHHM 3 eTalliB pealisallii po3poOKH MPOCKTY OYyIO CTBOPHTH TPHOXPIBHEBY
apXiTeKTypy MeTa-HoLIyKoBoi cucTteMu «lkadok» (puc.l) Ta ommcaHo (yHKIiOHAn Ha
KO>KHOMY 3 PiBHIB.

Data access layer. Lleii piBeHp 3abe3medye HOCTYI A0 JaHuX. BiH iHKamcymoe api
NONIYKOBUX CHCTEM, aje 3aMiCTh 3amuTy A0 0a3u JaHuX, BiH poOuts http-zanur mo api
HOLIYKOBOI CUCTEMH, 1 TOBEPTAE PE3YNbTAT MOIIYKY Ha PIBEHb BUKIIUKY.

Logic Layer. Ileii piBeHb MICTUTH B COOi BCIO I[IHHICTh CHCTEMH Ta 3aco0M Jis
MOEHAHHS BCIX MOMIYKOBUX CHCTeM. BiH MicTUTH jSON-daiinu 3 KOH}Iryparie mouykoBrux
CHCTEM, KIIIOYl JOCTYIly, aHalli3 Ta 0OpOOKYy JaHUX, METOAU 3BEACHHS PEe3yJbTaTiB Pi3HUX
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HOUIYKOBUX CHUCTEM JIO CIUIBHOTO iHTepdeiicy, Ta cepBicu s 3pydHimoi B3aemonii 3 data
access layer.

Presentation Layer. Ileit piBeHb € piBHEM NpEACTABICHHS IaHUX Ta B3AEMOJIEIO 3
KOpUCTyBadeM. Bin Mictuth B €001 KOHTposiepu o0poku http-3anuTiB KopucTyBaua,
noBepHeHHs Ta GopmyBanHs html-cropinok 3 rpadiunum iHTepdeiicom, Ta pe3yiabraTaMu
nomryky. Takox 1ei piBeHb € OCHOBHUM B CHCTEMI, TaK SIK MICTHTb B cO01 BCl HaJallITyBaHHS
BeO-cepBepy, 1 3MIHCHIOE B3aEMOIIIO0 3 Opay3epoM (a Iie 03HaYa€ M0 BiH HAIPSIMY B3a€EMOIIE 3
KOPUCTYBA4YEM).

Data Access Layer

Yandex Api Yahoo Api Faroo Api

Yandex Search
Responce
Yahoo Search
Responce
Faroo Search
Responce

Logic Layer

Yahoo Faroo
Searcher Searcher

Yandex
Searcher

a‘d\
Responcher

Presentation
Layer

Pucynok 1. ApxiTekTypa mourykoBoi cucteMu «[xauok»
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OCOBJIMBOCTI AE®EKTIB ITPOI'PAMHOI'O 3ABE3IIEYEHHSA

Shynhera N.Y. Ph.D., Assoc. Prof., P.R. Andriichuk
CHARACTERISTICS OF SOFTWARE DEFECTS

Jledextn mporpamMHOro 3a0e3MedYeHHs MOAUISIOTh Ha JBI Trpynmu — (QYHKIIOHAIBHI Ta
HedyHKIIOHATbHI. DYHKIIOHANbHI JEPEKTH BIUIMBAIOTh Ha MPaIre3daTHICTh MPOTPAMHOTO
3a0e3meueHHs 1 TOMy TOTpeOyHOTh HeraiHoro ycyHeHHs. HedyHkiioHanpHI aedekTu
NPOCKTYBaHHS HETaTHBHO BIUIMBAIOTh HA aTPUOYTH SIKOCTI MPOTPAaMHOTO 3a0e3NeueHHs, SKi He
OB s3aH1 3 Npale3/1aTHICTIO HAIPUKIAJ, 3pO3yMUIICTh, 3AaTHICTh 10 CYHIPOBOJIY, IOBTOPHOTO
BUKOPHUCTAHHS, TECTYBaHHS Ta IIEPEHECEHHs, 1 TOMY He IOTpeOyIOTh HEralHOro yCyHEeHHs. AJe, 3
OJHOro OOKy, He(yHKIIOHaJIBbHUI AedeKT Mo)Ke IporpecyBaTH, 1 TOMY 3BOJIIKaHHSI 3 HOro
YCYHEHHSIM MOJKE€ IPU3BECTH JI0 3HAYHMX BUTPAT, IOB’SI3aHMUX 13 CYHNPOBOJDKEHHIM YPa)KeHOI'o
UM 1eeKTOM MpOrpaMHOro 3ade3nedeHHs. 3 Apyroro OOKy, YCYHEHHS HE(PYHKIIIOHAIBHOTO
neeKTy MPOeKTyBaHHS, L0 HE MPOTPecye, MOXKE BUSBUTHCH MapHHUM BUTPAadaHHSIM PECYpCIB.
Hanpuxmnan, negekt Moxke OyTH B eJIeMEeHTaxX KOHCTPYKIi MporpaMHOro 3a0e3ledyeHHs, sKi He
CYIIPOBOUKYIOTBCS UM CYNPOBOKYIOTHCS CTOPOHHIMH OpraHi3allisiMH, 30KpeMa aBTOMATHYHO
TeHEepOBaHi, MOBTOPHO BHKOpHCTaHi, yi € komrnoHeHTamu COTS. TakuMm 4uHOM, NPOBEIEHHS
poOiT 3 ycyHeHHA He(DYHKIIOHAIBHUX JAe(PEKTIB MPOSKTyBaHHSI Mae€ OyTH CBOEYACHHUM 1
CIPSIMOBAHUM Ha HaiOULIbII HeGe3neuHi AedekTu. Y 3B’SA3Ky 3 UM OCOOIMBOI aKTyaJIbHOCTI
HaOyBa€ 3aBIAHHSA BHSBIEHHS 1 KOHTPONIO 33 PO3BUTKOM HEQYHKIIOHAIBHUX JE(EKTiB
HPOEKTYBaHHS POTPAMHUX CHUCTEM.

Jledextu npoekTyBaHHS MOXKYTh OyTH BHECEHI Ha (pa3y peasnizalii y pe3ysibTaTi IOMUIIOK,
JomymieHnx Ha (a3l mpoekTyBaHHsA. BuHukHeHHS nedexTy Ha i (a3l MOXIHMBO, ane, SK
NpPaBUIIO, PO3POOHHUKH MPOBOMSATH MPOCKTYBAHHS JY)KE PETENbHO, TOMY HIO MOMWJIKM Ha asi
NPOCKTYBaHHS JOPOT0 KOIITYIOTh. IMOBIpHICTH BUHHKHEHHS Ne(EKTYy IMiJBUIIYETHCS MiJ] 4ac
BUKOPUCTAaHHS THyYkux (agile) MeTomiB po3poOKH, KOIM Ha NEpIIMHA IUIaH BUXOMATH
KOHCTPYIOBaHHS, TECTYBaHHs 1 mepepoOKa, a MOYaTKOBOMY NMPOEKTYBAHHIO MPHIUISETHCS MAJo
yBard. Pu3uk BUHHMKHEHHS Ae(eKTy MPOEKTyBaHHS Pi3KO MiIBUIIYEThCS Ha (asi cynpoBomy. Y
MpOIECi CYNmpoBOAY BiAOYBA€EThCSI BHECEHHS 3MiH, MIO MPHU3BOIWTH JO TOSBH HOBHUX KIACIB,
3B'A3KIB MIJK KJIACAMM Ta 3MiH BXK€ ICHYIOUMX. Y MiJCYMKY KOHCTPYKIIiSl CHCTEMU MOXE CYTTEBO
3MIHUTHUCS TTOPIBHSHO 31 CBOIM MOYATKOBHM CTAHOM, YacTO He B Kparry cTopoHy. CTpyKTypa crae
3aIUTyTaHOI0, HACHUY€ETHCS 3aliBUMM 3B'SI3KaMH 1, SIK HACHIJOK, CTa€ CKJIAJHOIO B PO3YMiHHI 1
Moauikarii.

3a BIUIMBOM Ha IporpamHe 3abe3nedeHHs Ae(PeKTH MO)KHa KJIacU(piKyBaTH HACTYIHUM
YUHOM:

— KPUTHYHI AePEeKTH pOOIATH CYNpPOBiJ MPOrpamMHOrO 3a0e3MeYeHHs MPaKTUYHO
HEMOKJIMBHM,;

- 3Ha4HI JIe(HEKTH CIPaBISIOTh ICTOTHUH BIUTMB Ha MOXJIMBICTh 200 JOBTOBIUHICTH
CYIIPOBOJIy IPOTPAMHOTO 3a0€3MeUeHHS;

— HE3Ha4HI AeQEeKTH MPAKTHYHO HE BIUIMBAIOTH HA IMOKA3HUKHU SKOCTI MMPOTPaMHOTO
3a0e3MeUeHHSI.

Jis mocripkeHHsT AeeKTiB MPOSKTYBaHHS HEOOXiTHO PO3POOWTH METONIW 1 3aco0m ix
MOHITOPHHTY Ha PI3HHUX CTaJlIAX KATTEBOTO ITUKITY TPOTPAaMHOTO 3a0€31eUeHHS.
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OCOBJIMBOCTI BITPOBAI’KEHHSI TA OIJISIJ APXITEKTYPU XMAPHUX
TEXHOJIOI'TA

V. V. Shchavurska, S.V. Martsenko, Ph.D., Assoc. Prof.
FEATURES OF IMPLEMENTATION AND REVIEW OF CLOUD TECHNOLOGIES
ARCHITECTURE

OctaHHi pOKM Bce OUTBIIOI MOMYISAPHOCTI HAOyBalOTh TaK 3BaHI XMapHI TEXHOJIOTii abo
XMapHi OOYHUCIIeHHS. BUHUKHEHHS TakuX TMOHITh 3YMOBJICHE 30UIbIIEHHSM OOCATIB
iH(popMarii Ta ToTpedu y 1i JOCTYIMHOCTI Y OyAb-IKHiA MOMEHT. Y 3B’A3KY 3 IIUM NOTPEOYyIOTh
BU3HAYEHHS OCHOBHI OCOOJIMBOCTI apXITEKTypH J@HMX CHCTEM 3 BHKOPHCTAHHSIM XMapHUX
00YMCITIOBAIBHUX cepBiciB[1].
OCHOBHI niepeBaru XMapHUX 0OYHCIICHb:

1. He moTpiOHI BeNMMKiI 0OYUCITIOBAIBHI MOTYKHOCTI 3 OOKY KITIEHTIB;

2. BIJIMOBOCTIHKICTB;

3. BHCOKHIi piBEeHb O€3IeKH;

4. BHCOKa MBHJIKICTh 00OpPOOKHU JaHUX;

5. eKOHOMisl Ha MOKYMIII MporpamMHOro 3abe3reueHHs - BCi HEOOXITHI mporpamu

BXKeE € B CEpBici, Jie OyyTh NpaItoBaTH JOJaTKH;
6. KOpPCTKMII JHWCK HE HANOBHIOETHCS - BCI JaHi 30epiraroTbcsi B MEpexKi
LIEHTPaJ1i30BaHO.

Mogenb XMapHUX OOYHMCIICHb CKJIQJA€ThCS 13 30BHINIHBOI Ta BHYTPIIIHKOI yacTuH. L{i 1Ba
€JIEMEHTH 00 €/IHYIOTBCS B Mepexi, y OUIBIIOCTI BMIMAJKIB 4epe3 Mepexy IHTepHer. 3a
JIOTIOMOT'O}0 30BHIIIHBOT YACTMHHU KOPUCTYBay B3a€MOJIE 3 CUCTEMOIO, BHYTPIIIHS YaCTUHA €
BJaCHE CaMHMM CEpBICOM XMapHMX OOYMCIIEHb. 30BHIIIHA 4YacTUHA CKJIAJAEThCS 3
KJIIEHTCHKOTO KOMIT'IoTépa abo0 Mepexi KOMIT'IOTepiB OpraHizamii 1 3aCTOCYHKIB, Kl
BUKOPUCTOBYIOTbCS /ISl JOCTYIY 10 «XMapu». BHYTpIIIHS YacTHMHA MICTUTh 3aCTOCYHKH,
KOMIT IOTEpHU, CEPBEPH 1 CXOBHINA JaHUX, SIKI yTBOPIOIOTH XMAapHUI CEpBIC.
[Tutanns iHpOpMaLiiHOT 6€3MeKH, 3aXUCTy BiJl BTOPTHEHb aKTyasbHi 1 U KOMIaHIHN, 1 s
3BHYallHUX 1HTEepHeT-KopucTyBauiB. [lpu 3mificHeHi wirpamii y «Xmapy» BCl JaHi 1
O0YMCITIOBAJIbHI  TOTYXHOCTI TOBUHHI 3HAaXOAWTUCS B LEHTPATI30BAaHMX CHCTEMax
30epekeHHsl Ta 00pOOKH JaHUX, 3 PeaTi30BaHOI0 CHCTEMOIO KOHTPOJIIO JOCTYIY, PE3EPBHUM
€JIEKTPOXKMBIICHHSM 1 PE3epBHUMH KaHAIaMU JI0CTYIY B IHTepHeT.
XMapHi TEXHOJIOTIi € HaCTYITHUM KPOKOM Y cdepi po3noaity oOpoOKu JaHuX, B sKiil pecypcu
1 TOTYKHOCT1 HaJIal0ThCs K cepBic. OCHOBHI BIIMIHHOCTI XMapHUX TEXHOJIOTI1 BiJl KJIAaCHYHOI
MoJiel TMOJIATaloTh y HaIIWHOCTI, OCTYHHOCTI Ta MacmTaboBaHocTi IT-iHppacTpykTypu
KOMITaHii Y1 MiANPHUEMCTBA, @ TAKOXK CKOPOUEHHS BUTPAT Ha i 00CIyroByBaHHs.
XMapHi TEXHOJOrl — 116 HOBUH eTan PO3BUTKY CYKYMHOCTI PI3HHX TEXHOJIOTiH, 30Kpema
IIBUKOTO 3POCTAaHHS IIBHJIKOCTI OOMIHY JaHUMH Ta 3a0€3MEUYCeHHs TOCTIMHOTO JOCTYITY 10
HUX.

Jlirepatypa

1. OcobmuBoCTi  apxXiTeKTypu cHCTeM Ha 0a3l XMapHUX  TEXHOJOTiH
[Enextponnwuii pecypc] / Marpocosa H.M. // [HcTuTYT 1HGOpMAIITHUX TEXHOJIOT1H 1 3ac001B
Hayanass  HAIIH  VYkpainm - 2013. - C. 3. — Pexum  jgocTymy:

http://lib.iitta.gov.ua/909/1/777.pdf
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MOPIBHSIJIbHUM OI'JISI ] PEAJIIBAIIIM TEXHOJIOT'TI VPN

I.LA. Yuzkiv, I. O. Bodnarchuk Ph.D, Assoc. Prof.,
COMPARATIVE OVERVIEW OF VPN TECHNOLOGY IMPLEMENTATION

B ramysi TenexoMyHIKaIiii CHIOCTEpIra€TbCs MiABUINEHA yBara J0 BipTyalbHHX HPHUBATHUX
mepex (Virtual Private Network — VPN). VPN — y3aranpHeHa Ha3Ba TEXHOJIOTIH, 1110 3a0€3MeYyIOTh
oJiHe a0 Oarato MepeXeHHX 3’€HaHb (JIOTTUHY MEpPEeKy) MOBEPX 1HIIOI MEPEKi 3 MEHIIIOK JIOBIPOIO,
Hanpuknaza [arepuer [1]. Ha ganwii yac icHye 3Ha9Ha KUTBKICTh pearizalliii JaHWX TeXHOJOT1H, KOXHa
3 SIKUX Ma€ CBOI mepeBaru Ta Henodiku. KpiM mporo icHye 0arato 3acrocyBanb VPN nounHarouu Bif
OKpEMHUX KOPHCTYBadiB 1 aX 10 BEIUKUX Koprnopamiii. ToMy mnHUTaHHS MOPIBHSAHHS peamizamiit
texaonorii VPN e akryansauM. VPN nmoBuHHA BUpINTyBaTH psJI 3aBIaHb, TIOB’I3aHUX 3 HEOOXITHICTIO
ayTeHTH(}IKaIii KOPUCTYBaUiB Ta MEPEBIPKOIO JDKEPEI NaHUX IS 3aXHUCTy Mepexi BiJl MOmaaHHs 10
Hel HECAHKIIOHOBAaHMX BY3JIB Ta IAKETiB. 3 II€I0 METOI pealli30BYEThCS MapKyBaHHS BY3IiB
BIpTYaIbHOI MepeXi Ta BINIMOBIIHA aipecarlis MaKeTiB, MPHU3HAYEHUX KOHKPETHUM KIIi€HTaM. TakKox
HeoOXimHO 3a0e3meunTH e(eKTHBHE, ajle He HAATO BHUMOTJIMBE 10 OOYHCIIOBAIIEHUX PECYPCIB,
mm@pyBaHHS B peajJbHOMY 4Yaci, a TakoK TOBHe OJOKyBaHHS mepeAadl OyAb-fKMX JaHUuX Yy
BIIKpUTOMY BHIIIAAI. J{1si BUKOHAHHS LUX 3aBlJaHb TEXHONOTiIMH VPN BHKOPHCTOBYIOTBCS pi3Hi
MIPOTOKOJIM Ta IHCTPYMEHTAJIbHI 3ac00U, a SAKICTh iX MOETHAHHS JO3BOJISIE BUPOOUTH KPUTEPIi OLIHKH
e(heKTUBHOCTI IMeBHOI peamizarii. o WX KpUTEPIiiB BiIHOCSITH MOKA3HUKU OC3MEKH, IMIBUAKOMII Ta
Ha/IIHHOCTI POOOTH, a TAKOK MYJIbTHILIAT(HOPMEHHICTD 1 JOCTYIHICTH [2].

PosrnsiHeMo ocHOBHI peaizariii:

- IlpoTokon TyHemroBaHHsS To4ka-Touka PPTP mocratHho mpoctwii i crabineHuil, ane He
HAJITO CTIMKHI s CydacHUX iH(GOpMaIliHHUX 3arpo3.

- IIporoxon IPsec mpartoe 3 BENMKOK KiTBKICTh METOMIB ayTeHTH(IKalii Ta aJrOpuTMiB
mmdpyBanas s VPN i € 6a3oBoto peamizatieto s 6aratbox VPN.

- [Iporokon TynemoBanHs apyroro piBHs L2TP pazom 3 [Psec mae Buckowuii piBeHb O€3MEKH 1
cymicHuii 3 OaratemMa OC, aje BUMarae A0JaTKOBOTO HAJIAINITYBaHHs TNEBHUX (alepBoNiB Ha
BUKOpHUCTaHHS HUM cnienr¢ivaux nporokonis (UDP 1701, UDP 4500, UDP 500). lanuii TyHenb Mae
JIEIIO CTIOBIILHEHY IIBUIKOIiF0, OCKLIBKH HEOOX1THO 3/1IICHIOBATH TIOBIHHY 1HKAIICYJISIIIO.

- [Ipotokoun Ge3neuHoro TyHemoBaHHs SSTP jierko HanamToBYEThCS, Ma€ BUCOKI TOKa3HUKU
0e3neKy Ta JOCTaTHhO CTAOUTRHUM, alle HAATO MIPUB’A3aHUHN IO cHCcTeM Ha 0as3i pimeHns Microsoft. Ha
1HIKX TaThopMax el MPOTOKOI € MEHII (PYHKIIOHATIBHUM.

- Bigkpura peanizamis VPN — OpenVPN, sika 3a0e3neuye BUCOKY 0e3MeKy BeTUKUM BHOOPOM
inctpymenriB mudpysanus (AES, Blowfish, Camelia, 3DES, CAST Ta Hi.). lIBunkonis 3auexuTh
BiJl BUOPAHOTO allrOpPUTMY, Ta K mpaBuio Ounbiia Hix B L2TP/IPsec.

Omxe, Juis 3a71a4 00’ €THAHHA BiJiaieHuX o(iciB Malloro Ta cepeJHbOro Macirady JIOUiIbHO
BukopuctoByBatn OpenVPN, mo 3abe3neunTs HEOOXiIHWH piBEHb O€3MEKH MaHWX Ha PI3HUX
aTpopmax.

Jliteparypa.

1. VPN 1l [EnexrponHuii pecypc] - Pexum JOCTYTIY: URL:
https://uk.wikipedia.org/wiki/\VPN.

2. Protocol Compatibility // [Enexrponnmii pecypc] — Pexum gocrymy: URL:
https://openvpn.net/index.php/open-source/documentation/miscellaneous/protocol-compatibility.html
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OIIHIOBAHHSA B3AEMOITIOB’A3AHOCTI I'OJIOCOBOT'O CUT'HAJLY TA
EJEKTPOMIOT'PA®IYHOI'O CUT'HAJIY I'OJJOCOBHUX CKJIAJOK LIS
3AJAYI BITHOBJIEHHA KOMYHIKATHBHOI ®@YHKIIII

Ye.B. Yavorska Ph.D., Assoc. Prof., V.G. Dozorsky Ph.D., Assoc. Prof., O.F. Dozorska
EVALUATION OF INTERCONNECTIVITY OF VOICE SIGNAL AND
ELECTROMIGRAPHIC SIGNAL OF VOCAL FOLDS FOR THE PROBLEM OF
COMMUNICATIVE FUNCTION RESTORATION

B mapugx [1,2] 3ampomnoHOBaHO METOA BITHOBICHHS BTpadeHOl ab0 KoMITEHcarlil
MOpYIIEHOT KOMYHIKaTUBHOT (PYHKIIIT, III0 € OCHOBHUM 3ac000M OOMiHY iH(OpMALII€l0 Mik
JIOABMU, SIKUM TPYHTYETHCS Ha BiZOOpI Ta OMpaIfOBaHHI IBOX Tpyn OiOCHTHAIIIB, a came:
enekTpoeHedanorpadiyHIX CUTHANIB, 10 BiiOpaHi 3 MOBEPXHI TOJIOBU MAIlIEHTIB MOOIU3Y
MOBHHUX IIEHTpiB, Ta enekTpomiorpadiuaux (EMI') curnamis, BimiOpaHMX 3 TOBEpXHI MIHi
noOJau3y TOJIOCOBHX CKIIAoK. JlOminbHICTE BiAOOpY Ta OMNpaIfOBaHHSA MEPHIOi TPYyHu
Ol0CUTHANIIB TIOSCHIOETBCS THM, HIO B IX CTPYKTYpi MOBHHHI MICTUTHCH BiZIOMOCTI IpO
(dopMyBaHHS Ta MOLIMPEHHS TPyl HEPBOBUX IMIYJBCIB, 3 JOMOMOIOI SKUX MOBHI LIEHTPHU
rojioBHOro MO3Ky (1meHTp bpoka, BepHike Ta acomiaTUBHUN LEHTP) 31ACHIOIOTH KEPYBaHHS
pPOOOTOI0 OpraHiB roJ0COBOT0 anapary MpH peasizamii KOMyHIKaTUBHOT GpyHKIi. JJoniabHICTh
Bi10OpY Ta ompaioBaHHs rpynu EMIT curnaiiB rpyHTyeTbcsl Ha MOJIOKEHHSX TaK 3BaHOI
HelpoxpoHakcHuHOi Teopil ¢paHniry3pkoro BueHoro Payns FOccona, ska omucye mporiec
(YHKIIOHYBAaHHS TOJIOCOBUX CKJIAJIOK. BIiNMoBiIHO 10 1€l Teopii TOJOCOBI CKIIAIKU
KOJIMBAIOTHCS HE MACUBHO MiJl JIi€l0 TypOYJIEHTHOrO IOTOKY MOBITPs, IO HAarHITa€TbCs
JereHsMu (MioenacTUyHa Teopis), a aKTUBHO BHACIIJIOK CKOPOYEHb M 5I31B, SIKI HATATYIOTH 1
pO3cnaliIoTh €NacTUYHI ToJIocoBi ckiaiku. Ilpu 11boMy yacToTa CKOpOYEHb IUX M’S3iB
CHIBIA/Ia€ 3 YaCTOTOI0 OCHOBHOT'O TOHY MPOJYKOBAHOTO TOJIOCOBOTO cHUTHANY. CKOpPOYEHHS
M’SI31B 'y IbOMY Ipoleci BiAOyBaeThCsl MiJl AI€}0 HEPBOBUX IMIYJbCIB, SKI HAIXOAATH 3
MOBHHX IIEHTPIB TOJIOBHOTO MO3KY. HelipoxpoHakcuyHa Teopisl 3HalIIa eKClIepUMEHTaIbHE
miATBepKeHH B JociikeHHAx Payns IOccona [3], onHak pe3yiabTaTh HACTYIMHHUX
JOCITIJDKeHb 1HIIMX BYEHHMX OY/IM CyNepewIMBHUMM 1 ISl TeOopis HE 3a3Hajla PO3BUTKY.
HaTtomicTh, CbOrofHi MNPAaKTUYHO 3aCTOCOBYIOTHCA Teopii mpouecy (QyHKIIOHYBaHHS
rOJOCOBHUX CKJIQJIOK, SIKI € YaCTKOBUMM BHUIMAJKaMH a00 IMOE€IHAHHSIMH MIOEIAaCTHYHOI Ha
HEHPOXPOHAKCHYHOI Teopii roimocoTBopeHHs. [lpm mbomy, miisi OOTPYHTYBaHHS METOITY
BiJTHOBJICHHSI KOMYHIKaTHUBHOI ()YHKIIi{ MOBH, 1110 3alIpONOHOBaHUH B mparix [1,2] HeoOXiqHO
HiATBEPAUTH (AKT HAsABHOCTI (YHKI[IOHAJBHOTO 3B 3Ky MIK T'OJIOCOBUM CHUTHAJIOM Ta
CHUHXPOHHO BiJiOpanuM 3 moBepxHi mui EMI' curHamom; B cTpyKTypi OCTaHHHOT'O MOBUHHI
MPOSBISATUCH O3HAKW HEPBOBUX IMIYNbCIB 30yIKEHHS TOJOCOBUX CKIAJOK, dYacToTa
CJIiTyBaHHS TaKUX IMITYJIbCIB MOBMHHA CIIBMAJAaTH 3 YACTOTOIO OCHOBHOT'O TOHY T'OJIOCOBOTO
CUTHAIY.

ITig gac mposeneHHst gocmipkeHs BinOip EMIT curnamiB mpoBOIUBCS 3 JOMOMOTOIO
0JI0Ka MoTepeaAHBOTO MiJACHICHHS Ha IHCTpyMEHTaIbHUX miacuwioBadax AD620 ta 3BykoBOi
KapTKH KOMII'I0Tepa 3a CXEMOI0, 1110 HaBeJleHa Ha puc. 1.

Jlst oIiHIOBaHHS B3a€MOTIOB’s13aHOCTI BimiOpannx EMIT Ta ronocoBux CHUTHaliB B
cepenosuii Matlab Gyno o6uncneno 3HaueHHs KoedillieHTa B3aEMHOI KOPEIIAIIil 32 BUPa30M:
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Pucynok 1. BinGip EMI Ta roiocoBux curHaiis

OO6uucneni 3HaueHHs: K, s oaHakoBux BuOipok 3 EMI Ta romocoBoro curnamy
HaBEJICHO Ha puc. 2.
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Pucynok 2. 3naveHHs koe(imieHTa B3aEMHOT KOPEJISIIiT 71T OKpEMUX BHOIPOK 3 peecTporpam
royiocoBoro (BepxHs peectporpama) Ta EMIT curnany (HHKHS peecTporpama)

HpoaHaJ'Ii3YBaBHII/I puc. 2 MOXHa 3pO6I/ITI/I BHUCHOBOK Inpo HasIBHICTb
B3a€EMOIIOB’S13aHOCTI Mk TonocoBuM Ta EMI' curnamom. OpHak cumia 3B’S3KY € CJIa0KORO.
Bubip onTumanbHOT CcXeMU HakKJIaJaHHS eJeKTPOIiB Ta 301JbIICHHS CIIBBITHOIICHHS
CUTHAQJI/IIYM JacTh MOXJIUBICTH BimiOpatu EMIT curHamu 3 OUIBIIOID CHIIOIO 3B SI3KY 13
T'OJIOCOBMMHU CUTHaJIaMH. ]_[C JO3BOJIMTH MPOBOAWUTH BI/II[iJ'IeHHSI O3HaK OCHOBHOI'O TOHY B
ctpykrypi EMI'  curHamiB  nmns  3amadl  BiIHOBJIGHHS KOMYHIKAQTHBHOI  (PyHKIT 3
BUKOPHCTAHHSAM 3allpOINIOHOBAHOIO B mpasix [1,2] metoxy.

Jlirepatypa

1. SIBopcrka €.b. MeTox BingHOBIEHHS KOMYHIKaTUBHOI QyHKIIIT MoBH Joaunu / €.5. fABopceka, O.0.
Jo3opceka //  COopHuk craTedl HaydyHO-MH()OpPMAIMOHHOTO TIIeHTpa «3HaHWEe» 1o Marepuamam X
MEXIyHapOJHOM 3a09HOM HaydHO-TIpakTH4eckoil kKoHpepeHuun: «Pazsutne Haykn B XXI| Beke»: cOOpHHK CO
CTaThIMHU. — XapbKOB : HAYIHO-WH(OPMAIIMOHHBIN IIeHTp «3HaHue», 2016. — C. 38-41.

2. baunncekuit M.B. Meton po3mi3HaBaHHS CIOBECHHMX OOpasiB 3a CHIHaJaMH 30yIKCHHS OpraHiB
TOJIOCOBOT'O arapary ISl BiIHOBJICHHS KOMYHIKaTMBHUX (YyHKUiH moanHu / M.B. baunncekuii, €.5. fIBopceka,

O.0. Yozka // CoopHuk Hay4HbIX TpyaoB Sworld. — Bemyck 4(37). Tom 7. — UBanoBo: MAPKOBA A1, 2014.
—C. 44-46.

3. Paymp FOccon. IleBueckuii romoc: MCCICIOBAHNE OCHOBHBIX (PH3HOIOTHYECKHX W aKyCTHYCCKHX
SIBIIGHUH TIeBUecKoro rojoca. — M.: My3bika, 1974. — 263 c.
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YK 004.75
B.B.AlukiB 10KT. TeXH. HAYK, A0L., C.O. SABopchKuUii
TepHOMINBCHKHIA HAITIOHATEHUM €KOHOMIYHUN yHIBEpCUTET, YKpaiHa

CHUCTEMA IHTEPHET - PEUEM I3 3BEPEXXEHHSIM JAHUX HA
OCOBUCTOMY XMAPHOMY CEPBICI

V.V.Yatskiv Dr., Assoc. Prof., S.O.Yavorskyy
SYSTEM INTERNET OF THINGS WITH STORAGE DATA ON YOUR OWN
CLOUD SERVICE

Ha panuit yac icHye BenuKa KIJIBKICTh CEpBICIB, $KI HAJalOTh MOXIIUBICTh
KOpHUCTyBauy 30epiraTi OyJb-sKy MpUBaTHY iH(pOpMaIito, B TOMY 4ucii Bia [HTepHET-pedeid
(Internet of Things, [oT), B XMapHHX CXOBHUIIaX.

['onoBHOIO TEepeBaror0 Takoro crnocoOy 30epekeHHs JaHUuX Ta poO0OTH 3 HUMH €
MOJJIMBICTD OTPUMATU JIOCTYIl 10 XMapHOI'O CXOBHIIA 3 OyJb-sIKOTO HPUCTPOIO, IO Mae
3’€THAHHS 3 MEPEXKEI0, HE3AJICKHO BiJl BAIIIOTO MiCIIE3HAXOKEHHS [ 1].

Cepen HalOUTBII MOMYJSPHUX XMApHUX CEPBICIB MOXKHA BUALTUTH: Amazon Web
Services loT Platform, Microsoft Azure 10T Hub, Google Cloud Platform, Kaa loT Platform,
Samsung ARTIK Internet of Things Platform [2, 3].

[Tnarpopma AWS IoT 3abesmedye miakiItoueHHS TPUCTPOIB 10 cepBiciB AWS Tta
IHIIMX MPUCTPOIB, 3aXUCT AAHUX 1 Oe3MeKy B3aeMo/Iiid, 00pOOKy TaHUX 3 MPUCTPOIB, & TAKOK
B3a€MOJII0 JTOJIaTKIB 3 MPUCTPOSMHU HaBITh NPU BIACYTHOCTI MiAKJIIOYEHHS 10 I[HTepHery.
Cepsic mo3Bomsie ctBoproBatu aoxatku loT mis 360py, oOpoOku Ta aHamizy JaHHX, IO
TEHEPYIOThCS MIAKIIOYEHUMH MPUCTPOSIMM, 1 BUKOHAHHS [id 3 HUMHU B TJ00aIbHUX
Macmrabax 06e3 HeoOXiTHOCTI KepyBaTu Oyab-skoi0 iH(pacTpykTypor. Cucrema OIliHIOE
BXIJIHI TIOBIJIOMJICHHS, TEPETBOPIOE Ta JOCTABIISIE iX IHIIOMY MTPHUCTPOIO ab0 XMapHOMY
cepsicy [2].

Takox BapTo BiAMITHTH Ille OMHY 3 BHIIE 3rajaHux ruatdopm - Kaa loT Platform.
Kaa - ne Garato¢yHkKIioHaIbHA MIaTGOpMa A MPOMIXKHOIO MPOTPaMHOIO 3a0e3MeUeHHs
InutepHeTy peueil, sika J03BOJIsi€ CTBOprOBAaTH MOBHOLIHHI pimeHHs |0T. [Inarpopma Kaa
3a0e3mneuye BIAKpUTUH, OaraTo()yHKI[IOHAIBHUI HA01p IHCTPYMEHTIB /7151 pO3pOOKH MPOAYKTY
0T 1, TaKUM YMHOM, CYTTE€BO 3MEHILY€E TOB’s3aHI BUTPATH, PU3UKHU Ta TEPMIHU BHXOJAY Ha
puHok. Jlnsg mBuakoro 3amycky Kaa mpomonye Oe3nid HecTaHgapTHUX ¢yHKuid [0T
KOPIIOPATUBHOTO PIBHS, SIKI JIETKO IIJKIIOYAIOTHCS Ta BUKOPHUCTOBYIOTBHCS Ui peasizaiii
oinbimocti Bunaakie Bukopuctanus 10T [3]. OwnCloud - oxna 3 HaiicTapimux, pO3BHHEHHX 1
HaNO1IbII BiToMHX cucTeM. BoHa Hajae mupokuid pyHKIiOHAN: cXoBullle daiiB, KaleHaap,
3aBJaHHS, KOHTAKTH, HOBHMHH, 3aKJaJKH, TIEPErJisi JTOKYMEHTIB, My3W4Hi Ta QoToraneperi,
CHUHXPOHI3aIlisl BChOTO 3 HACTUIBHUMH KOMI'TOTEpaMH 1 MOOUIBHUMHU MPUCTPOSMH, CIIIBHUN
JIOCTYII uepe3 BeO, MOmyK 1Mo BMICTY (aitiry. MOKIUBICTh HalMCAaHHS BIACHUX IUIATIHIB.
Oynkmionansro OwnCloud nepeBepurye Oarato OE3KOLITOBHHX CEPBICIB, alie TPU IIOMY
Moske OyTH TOBHICTIO PO3TOPHYTHH B cBOill Mepexi. Takox miaTpuMyeTbes mudpyBaHHs Ha
cTopoHi cepBepa. KiieHT mist cuHXpoHizanii BukopucroBye mporokon HTTP / HTTPS i
HIATPUMYE TPOKCI.

MeTtor poboTH € po3podKa XMapHOTO CXOBHIIA 3 MOKJIMBICTIO 30€piraHHs TaHUX BiJl
[HTEepHET-peyeil Ha 0COOMCTHX MPUCTPOSIX Ta iX YHPaABIIHHS 3 TONOMOTOI0 WeDb-10/1aTKy.

«XMapa» — MEeBHA CYKYIHICTh IOB’A3aHUX MK c00010 cepBepiB, fki 00’enHaHi
BHCOKOIIIBUJIKICHOIO MEPEXKEI0 1, K MPaBWIO, 3HAXOAATHCS HA BEJIWKIM BIACTaHI OJWH Bif
OJTHOTO.
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binbmiicte cimyx0 30epiranHs xmapu 3a0e3nedyroTh Oe3meky i KOH(DiIeHIIHHICTh
¢aiiniB nuixom mudpyBaHHs qaHux. Haifmpocrima cTpykTypa Takoi CHCTeMH NpeCcTaBIeHa
Ha puc. 1.

Pucynok 1. CTpykTypa XMapHOro CXOBHILA

Jlo mepeBar xMapHUX CepBiCiB HEOOXITHO BIJHECTH HACTYIHI MOKa3HUKU: €KOHOMIi,
aBapiiiHe BIIHOBJICHHS, O€3MEKy 1 JOCTYMHICTh. 30epiraHHs JaHUX B TAKOMY CEPBICi 3MEHIITy€e
[IOYaTKOBI BUTPATU Ha araparHe Ta MporpamMHe 3a0e3MedeHHs Ta JO3BOJISE€ CHIBPOOITHUKAM
BiJTAJICHO MPAIIOBATH 3 JaHUMHU. HemomkoMm HasBHHX OC3IUIATHUX XMapHHX CEpPBICIB €
BIJICYTHICTh TapaHTiil 3a0e3neuerHs KOH(p1SHIIITHOCTI IPUBATHUX JAHUX KOPUCTYBAYiB.

3 MOsBOK OJHOIUIATHUX KOMIT'IOTepiB, Takux sik Raspberry Pi, BeagleBone Black,
ODROID-W Ta iHmmMX mosiBUIach MOKJIUBICTh CTBOPEHHS HEAOPOTHUX Ta HAIIMHUX BIACHUX
XMapHHUX cepBiciB. B poOOTi po3risHYTO MPHKIIAZ CTBOPEHHS XMAapHOTO CEpBIiCY Ha OCHOBI
oaHoIuIaTHOro komi 'rotepa Raspberry Pi 3 Bukopucranusam nportokony BitTorrent Sync. B
JAHOMY BUIAJIKy BHKOPHCTOBYETHCS MiAXiJ, MPUHIHUIIOBO BIAMIHHMU BiJ IHIIMX CHCTEM.
CunxpoHizalisg mo0yJoBaHa Ha OCHOBI JELIEHTPaIi30BaHOTO PEer-to-peer mpotokomy. SKiio
¢daiin JocTynmHMM Binpa3dy Ha JAEKUIBKOX HPUCTPOSX, BOHM MOXKYTh I€pelaBaTh HoOro
OJIHOYACHO, JIOCATAlouM TMpPH IIbOMY MaKCHMAaJIbHO MOXJIMBOI mBHAKocTi. Ilpu mepemaui
daitmu mmdpyrotees (AES-128) 1 He 30epiraloThCsl Ha JKOIHUX HPUCTPOSIX, KPIM THX, IO
Oynu  aBTOpM30BaHI  KopucTyBaueM. [Insg  B3aemHol  ayreHTH(ikauii  NPHCTPOIB
BUKOPUCTOBYeThCS SRP.

AnapaTHe 3a0e3leuyeHHs MPONOHOBAHOTO XMAapHOrO cepBicy i 300py Ta
nornepeaHboi 00pOOKU AAHUX, K1 HAIAXOJATh 3 aBTOPU30BAHUX IMPUCTPOIB, MIJKIOYEHUX J10
InTepuery, cknamaetbes 3 Raspberry Pi ta 3oBHimHbOro opcrkoro mucky. Ha Raspberry
BCTaHOBJIEHA ormepariiina cuctema OS Raspbian, wnanamrToBanuii BeO-cepsep, PHP
inTepnperatop i CYB/] 3 6a3010 AaHuX A7 XMapHOTO CXOBHILA. J[1s1 CHHXpOHI3aLil JaHUuX Yy
Mmepexxi  Bukopuctano BitTorrent Sync. BitTorrent Sync  cunxponizye  ¢aiinn
BUKOPHCTOBYIOUM OJHOpaHTOBY Mepexy (P2P), mo caMocTiiHO OpraHi3oBY€ThCs, 3aCHOBAHY
Ha mnpotokoimi BitTorrent. Jlanuii mpoOTOKON BHKOPHCTOBYE IMHM(PYBaHHS ITaHHUX 32
noromoroto anroputmy AES 3 nopxuHo kiatoua B 128 6it, sikuil Moxke OyTH CTBOpEHHIA
BUIAIKOBO a00 00OpaHwmii kopuctyBadeM. [licis Bctanosnenns BitTorrent morpi6Ho mpoBectn
fioro HajmamTyBaHHS Ta onTuMizamito. Jlami 3 momomoror Opayzepa MOKHA BBIMTH Ha BeO
CTOpIHKY, fIKa JIO3BOJIUNTh ABTOPU3YBAaTUCh Yy SKOCTI aJMIHICTpaTopa Ui BiJIJAJIEHOTO
noctymny 1o Beb - intepdeiicy.

B po6oTi po3risiHyTO MOXKIJIMBICTH MOOYJIOBH BJIACHOTO, HEJIOPOTOTO Ta HAMIMHOTO
XMapHOI'O cepBicy s MiAKIOYeHHs [HTepHeT-pedeil Ha 6a3l OJHOIUIATHOTO KOMII IOTepa

Raspberry Pi Ta po3po6iienoro mporpamHoro 3adesnedeHHsM 3 Beb - inrepdeiicom.

JlirepaTypa

1. Dacosta F. Rethinking the Internet of Things: a scalable approach to connecting everything. Apress,
2013.

2. XmapHe cepenouite [HrepHer peueir Amazon Web Services. [Enexktponnuit pecypc] — Pexum
nocrtymy: https://aws.amazon.com/iot-platform/how-it-works/.

3. Xwmapue cepenosuiie IntepHer peuedt Kaa. [Enextponnmii pecypc] — Pexum pocrymy:
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YK 004.5
J.T'. SIronbHUK
TepHOMIIBCHKHIA HAI[IOHAIBHUI TeXHIYHUH yHiIBepcHuTeT iMeHi IBana Ilymros, Ykpaina

METOIUKA IIOKPAINEHHS KOPUCTYBAIIBKHUX XAPAKTEPUCTHK
BEB-IHTEP®EUCIB

D.G. Yaholnyk
USER WEB INTERFACE ENHANCEMENT METHODOLOGY

CyuacHi TexHOJOril HaIalTh KOPUCTYBAa4aM BENHUKY KUIBKICTh PI3HUX MPUCTPOIB
JUISL TOCTYny B Mepexy IutepHer. BeG-caiitu, MOOUIBHI JOJATKU UM IJIATIKHI TEPMiHAIH —
BCi BOHM mOTpeOyroTh iHTepdeliciB anms B3aemonii 3 KopuctyBauamu. KopucryBadi He
3ayMylOTbCS  HaJ THUM, SIK BJIAIITOBAaHUM KOMIT'IOTEp, SKUH BUKOPUCTOBYETHCS
IpoIecop, SKOI MOBOIO INPOTpaMyBaHHs HAlMCaHE NpOTrpaMHE 3a0e3NeYeHHs, OKH iM
3pYy4HO NpAIlOBaTH 1 HAJEKHUM UYMHOM BHUKOHYIOThCS iXHI 3amaui. [[nsg kopucryBauiB
BOXIUBUM (DAKTOpOM € 3pydHICTh Ta KiHIEBHH pe3ynpTar. Bce, mo BoHu Oavars, — 1€
iHTepdeiic.

Ha mponec mpoekTyBaHHS KOPUCTYBAJIBHUIIBKOTO iHTEpdericy, MadyTh, HaMOUTBIIMIA
BIUIUB POOJISITH CYO'€KTUBHI YSBJICHHS MPOEKTYBAJIbHHKA MPO 3PO3YMLUIICTh, 3PYYHICTH 1
kpacy. Tomy, BaxJMBe 3HAa4eHHsS Mae€ TMpoOieMa OIIHKH SKOCTI BeO-iHTepdericy
KopucTyBaya. [IpoBojsuM Taki OLIHKM HA paHHIX eTamax Mpolecy NPOEKTYBaHHS MOKHA
VHUKHYTH  BEJIMKOi  KUIBKOCTI  TOMMWJIOK, TpPOpPaxyHKIB, HENPUUHATTS  BeO-cailTy
KIHLIEBUMH KOPUCTYBAa4aMHU.

Icaye uinuit psa miaXomdiB, MO JAO3BOJISIIOTH OIIHUTH SIKICTh 1HTEpQEicy KopucTyBaya.
B umimomy Bci MeTOau MOKHa PO3OMTH Ha JIBI BENUKI TPYHMU: METOAU Oe3MocepelHbOTo
TEeCTyBaHHA 1HTEp(]eiCy Irpynor KOPUCTYyBaviB 1 METOAM 0€3 TaKOTO TECTyBaHHS, 3aCHOBaHI
Ha (GopMalbHUX po3paxyHKax. | Ti, ¥ 1HIII METOJM OJHAKOBO 3aCTOCOBHI K JJISI OLIHKU
1HTepdeiicy TpaauiiiiHOro mporpaMHoro 3abe3nedeHHs, Tak 1 Web.

[lpu mnnanyBaHHI caliTy ocoOiuBO OaraTo yBarM NOTPIOHO HAJaTH MUTAHHIO
Bi3yani3auli JaHuX, 1HTYyiTUBHOCTI 1HTepdeiicy Ta UI/UX nuzaiiny. Ilepm HiX moyatu
pO3poOKy BiacHe BeO-calTy, HEOOXITHO MPOBECTH MAOCTIMKEHHS ICHYIOUMX  METOJUK.
Po3poOHuKN MaloTh BIALIYKAaTH ONTHUMAaJbHUN BaplaHT 30BHIIIHBOIO BUIJISAY, HAallOBHEHHS
Ta (YHKLIIOBaHHA iHTepdeiicy, skuil Ou 3a0BIILHUB IIUPOKHUI Jiama3oH BUMOT Ta 3ajad
KopucTyBaya. Tomy MOTpiOHO NOCATHYTH MaKCHUMAJbHOTO TOKPAIlEHHS METOJUKH, sKa
HaJaBaTHME MOJKJIMBICTh CTBOPCHHS IU3aiHY cailTy. Tako) B MpoIeci pO3pOOKH 3pyIHOTO
caiiTy HeoOXiHO 3BEpHYTH yBary Ha HOro aJanTHBHICTH iHTepdelicy. [lig KoxHOro
KOHKPETHOTO MakeTa MiaiopaTr CBOi COCOOH, SIKI HAWOUIbII TOYHO 1 €()EKTUBHO BTUIATH
a/IalITUBHICTh €JIEMEHTIB MakeTa. BepcTka Moke OyTH BHKOHaHa Ha OCHOBI (peiMBOpKIB,
Ttakux sk Bootstrap, Gumby Framework, Uikit yu inm.

Jlns BpoBasKeHHST HOBOTO e(heKTHBHOTO BeO-iHTepdeiicy moTpiOHO B 000B'I3KOBOMY
MOPSIIKY MPOUTH MOTO anmpoOarlito 1 TeCTyBaHHS.

VY J0moBiAl MpOBEEHO aHajdi3 MepeBar Ta HEJOMIKIB OCHOBHHUX METOJIIB OLIHIOBAaHHS
3py4YHOCTI BUKOpHUCTaHHS 1HTepdeiciB KopucTyBadiB. IcHye mortpeb6a B yHi(iKOBaHOMY
MeTOAl, SKUH MokHa OyAe 3acTOCOBYBaTM Ui OI[IHKM aJalTUBHUX 1HTepdeiiciB
KopuctyBauiB. [IpoBemeHO aHami3 iCHYIOUMX METOIB OIIHIOBAHHS SKOCTI 1HTEep(dEHciB
KOPUCTYBaiB, Ta BU3HAYCHO XapAaKTEPUCTHKH, SKI BXJIMBI JUId KOPUCTyBaya, Taki SK 4ac
BUKOHAHHS 3aBJIaHHs, OJTHO3HAYHICTh Y PO3YMIiHHI 1HTepdelicy, cTanaapTu3allis iHtepdercy,
IPOCTOTA 1 Bi3yallbHa MPUBAOIMBICTb.
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OIIHIOBAHHSA AKOCTI JAHUX JIJA CUCTEM MAIINMHHOI'O HABYHAHHSA

V.V. Yatsyshyn PhD, Assoc. Prof., Y.O. Zhurykhin
DATA QUALITY EVALUATION FOR MACHINE LEARNING SYSTEMS

CyyacHl TEXHOJIOTIi MPOEKTYBaHHS 1HPOPMALIMHUX CHUCTEM, PO3POOKH MPOTrpaMHUX
Ta MPOTPAMHO-TEXHIYHUX 3aCO0IB XapaKTEePU3YEThCA HEOOXITHICTIO OMpAIfOBAaHHS BEIHKOL
KUTBKOCTI 1H(OpMaIlii, 0 MPU3BEIO 10 CTPIMKOTO PO3BUTKY TakuxX ramysed sk Big Data,
Data Mining, Text Mining, npuKIagHUX CUCTEM IITy4yHOTrO iHTenekTy. [is edexruBHOTrO
IPOEKTYBAaHHS CUCTEM IITYYHOIO IHTENEKTY, CHUCTEM MAalIMHHOIO HaBUYaHHS Ta IHIIUX
«smarty CHCTEM BRKIMBHUM € 3a0e3Me4YeHHs SKOCTI JaHWX, IO € (yHIaMEHTaJIbHUM
acleKToM e(eKTUBHOCTI aJIrOpUTMIB ONPALIOBAaHHS JAHMX Ta OJAEp)KaHHS TOYHHUX 1
JOCTOBIPHUX PE3YJITATIB.

[ToOynoBa mozeneit i po3poOka MeTonAIB 3a0e3NeyYeHHs, YNPaBIiHHSA Ta KOHTPOIIO
SKOCTI JAaHUX € AaKTYaJbHOIO 3aJader0 MpaKTHYHO g ycix cdep misutbHOCTI. [lpm
IPOEKTYBAaHHI CHCTEM MAIlMHHOI'O HaBYAaHHS XapaKTEpHUM € pi3Ha NpUpOja 1 MOXOJKEHHS
naaux. Ilpm mpoMy naHi € crmabocTpyKTypoBaHMMH ab0 ampiopi HEBIAOMUMHM, IMPHCYTHI
nedeKTH, Mo MPU3BOJIUTH JIO OIpaIlfOBaHHS HEIOCTOBIpHOI iH(oOpMmalii Ta SK HACIiI0K
HEJOCTOBIPHUX 1 HE TOUHUX PE3YJbTaTIB.

Mixnaponuuii crangapt ISO/IEC 25012 Bu3Havae 3araibHy MOJEIH SKOCTI JAaHUX,
110 30epiraroThCs B CTPYKTYpoBaHOMY (hopmaTi KoMIT IOTepHOI cucTeMu. Bid ¢okycyeTbes Ha
SKOCTI JaHMX SIK YaCTMHU KOMIT'FOTEPHOI CUCTEMHM 1 BH3HAUYAE SKICHI XapaKTEPUCTUKH JUIs
[TbOBUX JaHUX, BUKOPUCTOBYBAHUX JIFOABMH 1 CHCTEMAaMH.

[{inbOBUMHM JaHUMHM € Ti, IO CTaHOBJATH IHTEpEC Ul MOAAIBIIOrO aHami3y 1
NEepeBIpKH, IIIAXOM iX TMpPEACTAaBIEHHS y MOJENSAX dYepe3 MeBHI CTPYKTypu. TepmiH
HEIJIbOBUX JIaHMX OXOIUIIOE JBa BHIAJKH: IMEPLIIMH BITHOCUTBCS 1O AAHUX, SKI HE €
NOCTIMHUMHU (HAIPUKIIAJ, 1aHl 0OpOOISIOTHCS ONEepaliiHOI CUCTEMOIO), a IPYTUi HAJIEKUTh
0 JaHWX, SKI MOXYTb OyTH B paMKax CTaHAapTy, aje oOprasizalis BHUpILIye He
3aCTOCOBYBATH CTaHAAPT JIO0 HUX.

[Tpu BUKOpHCTaHHI LBOTO CTAHAAPTY 3 IHIIUMU cTanAapTamu 3 psaay SQuaRE, moxna
BU3HAYUTH BUMOTH SKOCTI JaHMX, BU3HAYUTH METPUKHU SIKOCTI JAHUX, a TAKOX 3IIHCHUTH
IUTAHYBAHHS 1 OLIIHKY SIKOCT1 JaHUX. ATPHUOYTH SKOCTI JaHUX 1 BIAMOBIAHI METPUKH MOXKYTb
Oyt Kiacu(iKOBaHI 32 XapaKTePUCTUKAMH SKOCTI 1 BUKOPUCTAHI B MPOIECI OI[IHIOBAHHS 3
METOI0 aHaJli3y MaHWX HE3aJeXHO BiJ] IHIIMX KOMIIOHEHTIB KOMIT'IOTEpHOI cucrtemu. B
3arajJlbHOMy BHIQJKY, SKICTb JaHUX — CTYyNiHb, B SKIH XapakTepUCTHKH JaHUX
3aJI0OBOJIbHAIOTh 3a3HAuyeH1 IependadyyBaHl NOTpeOM NpU BUKOPUCTAHHI B 3a3HAUYEHUX
o0CTaBHHAX.

Monenb skocTi naHuX, mo Bu3HaueHa y crangapti ISO/IEC 25012, Buznauae
I’ ITHA/IIATh XapaKTEPUCTUK BIMOBIHO 3 HEBiJI'EMHOI 1 3aJIeXKHOI BiJi CHCTEMH TOYOK 30DY.
Takum, YMHOM JUTS KJIaCy CHCTEM MAIIMHHOTO HAaBYaHHS HEOOXITHO BHU3HAYHMTH aTpHOyTH
SKOCTI JaHMX, 3MIHCHUTH iX Kiacu@iKalilo 3a XapaKTepUCTHKAaMHU SKOCTI Ta MixiOpaTH
METPHUKH ISl KUTBKICHOT 1X 1IHTepIpeTarii.
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AJITOPUTM BUSABJIEHHSA ITIOMUJIOK ITPU TIEPEJIAYI JAHUX HA OCHOBI
MOAYJAPHUX KOPEI'YIOUYUX KOJIIB

V.V. Yatskiv, Dr., Assoc. Prof., S.V. Yatskiv, M.V. Savchuk
ERROR DETECTION ALGORITHM BASED ON MODULAR CORRECTING
CODES FOR DATA TRANSMISSION

3 MmHUPOKOMACIITAOHMM BUKOPHCTAHHAM O€3MPOBITHUX TEXHOJIOTiH HaOyBae Bce
OUTBIII BaXJIMBOTO 3HAYCHHS 3a/ada 3a0e3IMeYCHHS BHCOKOI HAIIMHOCTI Tepenadi JTaHuX.
Cepen BenUKO1 KITBKOCT1 pO3pO0JICHUX HA JaHUI MOMEHT KOPETYIOUHX KOJIiB, BAXKIIMBE MiCIIE
3aB/ISIKM BHCOKHM KOPETYIOUMM XapaKTePUCTHUKaM, 3aiMarOTh KOPETYIOYi KOJU Ha OCHOBI
Mozayssipaoi apudpmeruku [1-3]. OnHak depe3 BUCOKY OOUUCITIOBAIBHY CKIAIHICTh OIepaitii
BUSIBIICHHSI Ta BUNPABICHHS TOMHJIOK KOPETyIoUi KOAM CHCTEMHU 3aJMIIKOBHX KJIAaciB He
OTpUMAJIM HIMPOKOTO 3acTocyBaHHS. YacTKOBO BuUpillye JaHy mpoOiieMy po3poOsieHuil B [4]
MeTosT (HOpMyBaHHS KOPETYIOUMX KOJIB B CHCTEMI 3aJMIIKOBHUX KJaciB, sSkuii (opmye
NEPeBipOYHI CUMBOJIM 3 TIOBIIOMJIGHHA TOJAHOMY Y TMIO3ULIWHIA CHCTeMI YHCICHHS,
BIJIMOBITHO HEMOTPIOHO BUKOPUCTOBYBATH JIOJIATKOBI OOYMCIIOBAJIbHI pecypcd Ha
MEPETBOPEHHS TOBIIOMIIEHHSI B CHCTEMY 3aJMIIKOBUX KiaciB. B [5] po3pobiieno meton
MIJBUIIEHHS HaAIMHOCTI Nepeaadl JaHUX Ha OCHOBI MOAYJISIPHUX KOPETyHYMX KOJIB, SIKUUI
BUKOPHUCTOBYE TAOJHIIO CUHIAPOMIB N7l BUSIBICHHS Ta BUIPABIEHHS MOMWIOK B OJHOMY
cuMBOI. PosMipHicTh Tabauii cuHapoMiB obuncmoeThes 3a popmynoro: N = (2™ -2)-k,
€ M — PO3PSAHICTh iHPOPMAIIHHUX CUMBOIIB, K — KiIbKiCTh iH(GOpPMAI[ITHUX CHMBOJIIB.
Tak, mpu M=8, k=8 - HeoOXigHO 30epiratu Tabmumito, sika MictuTh 4080 3HaYeHb
CUHAPOMY.

B MoaynspHHX KOpEryrouHX KOJax 3HAUYCHHS MEePEeBIPOYHOTO CUMBOITY OOUHCITIOETHCS
3a popmyroro [5]:

X1 =‘(v1-x1 HV, Xy +o VX Y 'Xk)‘p’

ae V; — Koe]ill€HTH, B3a€MHO NpPOCTi 3 P ; MP — ormepalisi OTpUMaHHS 3aJMIIKYy 3a
MoayieMm P .
Jlekomep 1O NPUHHATHX  JIaHHMX (Xlxlexk) 00YHUCIIOE  3HAUEHHS

NEePEBIPOYHOTO CUMBOITY:
Xy =‘(v1~xl FV, Xy eV X LY ‘Xk)‘p
Jliist BUSIBJICHHSI TIOMHJIKUA OOUYHCIHMO CHHAPOM O , SIKMH MPEICTABISIE PI3HHUIF0 MiX
OTPUMAaHUM TIEPEBIPOYHIM CHMBOJIOM i IIEPEBIPOYHIM CHMBOJIOM, OOYHCICHUM B JIEKOJEPI:
0= ‘Xllu-l ~ Xk

i)
p
SKIIO CHUHIPOM JIOpiBHIOE HymO O =0 — momuiku Hemae, ko o #0 — € momuika, mpu
LBOMY X; # X, , 1, IK HACIIAOK, X, # X, ; -
Burnpasnenns nmomwiku. [IpumyckaeMo, 1o MoMHIIKa B MEPIIIOMY CUMBOJTI, TOJII:
‘vl -(xl —xllp =0,

v, %y, =‘—5+V1'Xi‘P- )
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B pesyaprari po3B’s3ky piBHAHHSA (1) OTpMMaeMoO 3HAa4YEHHS NPABUIIBHOTO
iH(pOpMaIIfHOTO CUMBOITY.
Jns  miABMINEHHS IIBUAKOMI BUMNPABICHHS MOMWJIKH 3HAYEHHS CHHIPOMY

Oji :‘V i -Xi‘P IJIsL BCIX MOKJIMBUX 3HAueHb 1HQOPMALIHUX CHMBOJIB X, 30€piratoTbcs B
tabnuui. B ranHoMy BUNanKy Al BUNIPABICHHS IOMMIIKY HEOOXIHO 3HAWTH 3HAYEHHS X, SIKE
BiINOBiae 064MCIeHOMy cunpomy J ;. Pospaxynok cunapomy mpu m=4, k =4, v, =13,

v, =17, v, =19, v, =23, P =1021 nozxano B Tabmuui 1.

Tabmuust 1 — 3HayeHHS CHUHAPOMIB Il BCIX MOKJIMBHX 3HAYCHb 1H(POpPMaIIHHUX

CHMBOIJIIB

3HaYeHHS 3HaYeHHS 3HayeHHs 3HaueHHA 3HayeHHs

CHUMBOILY X; CUHAPOMY O CUHAPOMY O, CUHJIIPOMY O CUHAPOMY O
1 13 17 19 23
2 26 34 38 46
3 39 51 57 69
4 52 68 76 92
5 65 85 95 115
6 78 102 114 138
7 91 119 133 161
8 104 136 152 184
9 117 153 171 207
10 130 170 190 230
11 143 187 209 253
12 156 204 228 276
13 169 221 247 299
14 182 238 266 322
15 195 255 285 345

B po6oTi yaockoHaJIEHO alrOpUTM BHUSABJICHHS Ta BUIPABJICHHS TOMIJIOK IpHU

nepeaavi JaHUX Ha OCHOBI MOJYISPHUX KOPErylouuxX KOJiB, IO Aali0 3MOTY B JIBa pa3H
3MEHILIUTH 00CsT maM’ STl 1715 30epiraHHs Ta0IHIlb CUHAPOMIB.

Jlireparypa
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2. Roshanzadeh M., Sagaeeyan S. Error Detection & Correction in Wireless Sensor Networks
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3. Goh, Vik Tor, Mohammad Umar Siddigi. Multiple error detection and correction based on
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Tom 33, Ne2. — C.77-82.
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AJITOPUTM MOAYJIAPHOI'O MHOKEHHS HA OCHOBI CKOPOYEHHUX
TABJIUIb

N.G. Yatskiv Ph.D Assoc. Prof., O.0. Levtsenyuk
MODULAR MULTIPLICATION ALGORITHM BASED ON INCOMPLETE
TABLES

Omnepaiiss MOAYISIPHOTO MHOXEHHS IIHPOKO 3aCTOCOBYEThCS B  KpuOTOrpadii
(acuMeTpHuHI aNrOPUTMH), B MOIYJISIPHHUX KOPETYIOUMX KOJaX, B alrOpUTMax OOpoOKH
JIAaHUX B CHUCTeMI 3aMIIKoBUX KiaciB [1, 2]. EekTuBHICTh BKa3aHUX aJITOPUTMIB 3QJICIKUTH
BiJl IIBUJIKO/Ti1 BUKOHAHHS MOIYJISIPHOTO MHOYEHHSI.

B 3anexxHocTi Bijg amapaTHUX 3aco0iB Ta PO3PSAIHOCTI YHCEN JJId BUKOHAHHS
MOJYJISIPHOTO MHOXEHHS pPO3pOOJIEHI pi3HI METOAM Ta alTrOpPUTMH, 30KpeMa, METO.
IHJIEKCHOTO MHOJKEHHS, METOJ PI3HMII KBajapaTiB, TaOimuHuii Meroxa, meroxa Illenxare —
[tpacena ta anroput™m Propepa [2, 3]. Anroputm lllenxare — [llTpaceHa BUKOPHUCTOBYETHCS
JUTSI MHOYKCHHSI BEITUKUX YMCeN 3a MoayseM uucen depma.

TabnuaHuUii  METOJN  MOIYJSPHOTO  MHOXKCHHS  XapaKTePU3YEThCS  BHCOKOIO
IIBUJIKOJIEI0, OJHAK IPH BEJIMKHMX 3HaueHHsAX MoxynmiB (log, p >10) norpebye 3HaUHMX

o0csriB mam’sTi Juist 30epiranHi TadJInLb.

Jlns BUpIIIEHHS [aHOi 3ajadi B poOOTI 3alpOIOHOBAHO AJTOPUTM MOAYJISPHOTO
MHO’KEHHSI Ha OCHOB1 HEMIOBHUX TaOJHIIb.

B OinbimocTti 3aCTOCYBaHb CHCTEMM 3aJMIIKOBHX KJIACiB BUKOPHUCTOBYIOTHCS MOJYJI1
pospsinHocTi log, p <10. Hanpuxnaa, MHOXeHHS 1BoX 32 — X OITHHUX ABIMKOBHX YHCEIN B
CUCTEMI 3aJMIIKOBHMX KJIACIB 3aMIHIOETHCS IMapajieIbHUM MHOXXEHHSAM 8§-MH S-TH OITHHX
yucen 3a monynamu: 7, 11, 13, 17, 19, 23, 29, 31.

Hexaii HE0OOXiTHO BUKOHATH MHOMEHHS Buny C= (a>< b) mod p, me O0<acx< p,

0<b< P, P —mnopocre yucio, mod P — onepariisi OOUMCIIEHHS 3aJIUILKY 32 MOAYJIEM.

TabauuHMi METOM MPEACTaBUMO Y BUIJISI/IL IBOBUMIPHOT Tabuuill po3mipoM P Ha P .

(Tabm.l).
Tabmus 1 — MHOkeHHs gncen 3a MoayineM 11

a
1/2[3]4|5]6|7]8]9]10
21416810/ 1]3[5]7]9
316|914 ,7]10,2 5|8
4 18]1]5]9|]2]|6]10,3]|7

b 510493 |8]2|7]|1]|6
6 |1 |7]12]8]3[9]4/10[5
7131062 (9]5]1|8]4
8|52 ]10]7/4]1 9|63
91 7|5]3]1/10{8]6 4|2

10198 | 7]6]5]4]3]2]1

Ockinpku AaHa TaONMUI € CHMETPUYHOIO BIJHOCHO JiaroHasi, TO JJsi BUKOHAHHS
MHOXXEHHSI 32 MojyJeM p =11 nocratHbeo 30epiratu 1 / 2 Tabmuui (tadm. 2). Skmo a > b To
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JUIS BUKOHAHHSI MHO>KeHHS (axb)mod11, moTpiOHO mpucBoiTH a 3HaueHHA D, b 3HaueHHS

a, 1 3a TabJIHIICIO 3HAWTH PE3YJIbTAT MHOXKEHHS.
ANTOPUTM OTpPUMaHHS DPE3y/IbTAaTy MHOXKEHHS IMpH BUKOpUCTaHHI 1 / 4 Ttabmuui
HacTynHuii: 1) e=a+Db, skmo e>p, Tomi k=e—p, OTPUMYEMO HOBI 3HAUYCHHS

a =a—k, b, =b—k 3a sKuMH 3HaX0IUMO pe3yabTaT MOLYJIIPHOTO MHOXKEHHS (Tab.3).

Tabmumg 2 — 1 / 2 Tabanuii MHOMKEHHS Tabmuig 3 — 1 / 4 Tabnuii MHOXKEHHS
yuces 3a moayJiem 11 yucen 3a moayieM 11
a a,
24 > | 4
3169 31619
4 18|15 4181115
b g 110 ‘71 g g - o | 5]10[4]9]3
YY'e6|11]712]8
713106 2|9 |5 7 131016
8|52 (10|7|41]1]|9 852
9 (7 |5|3|1(10(8(614 97
10/ 9|8 |7 |65 [|4[3|2|1 10

Hanpuknan: a=7, b=8, tomi e=a+b=7+8=15, Tak sx 15> p, TO
k=15-11=4, a =7-4=3, b =8-4=4. Toni, 3a Tabmuuero 3, 3HaXOANMO IPABMUIbHUN
pe3ysbTaT MHOXCHHS, SIKMi MOpiBHIOE 1; 2) skmo e< p i a<b - pesymprar MHOXKEHHS
3HAXOJMMO 3a Ta0yuIEero; 3) gKkmo e < p i a>b, To 3HaueHHsA a, b MIHIEMO MiCIIAMH i

pe3yabTaT MHOXKEHHS 3HaXOAMMO 3a TabuIero 3.

3arponoHOBaHUNA METOJ] MOAYJISIPHOTO MHOKEHHSI Ha OCHOBI CKOPOUYEHHUX TaOIHIb
JI03BOJIIE 3MEHIIUTH 00CIr mam’sTi Uil 30epiraHHs TaOnuip B 2 a6o 4 pasu, Opu LBOMY
30epirae BUCOKY HIBUAKO/IIIO TAOTMYHUX METO/IIB.
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BE3ITPOBI/IHI CEHCOPHI MEPEXI UIA 3AXUCTY HEPUMETPY

N.G.Yatskiv Ph.D., Assoc. Prof., O.V.Tsvigun
WIRELESS SENSOR NETWORKS FOR PERIMETER PROTECTION

besnposiani cencopui Mepexi (BCM) € moTy)kHUM THCTPYMEHTOM I 00’ €THaHHS
¢iznynoro Ta mudposoro ceiTy. Huspka BapTicTh Ta Mani po3mipu Oe3MpPOBIAHUX BY3JiB
J03BOJIAIOTH BUKOpHUCTOBYBaTH bCM, 1110 CK11a/1atoThes 3 COTEHb 1 TUCSAY BY3IIB, y Oyab-sKii
ramy3i. Taka BenMKa KUIBKICTb CEHCOpIB Ja€ 3MOTy 30MpaTH JaHi 3 BEIMKHX TEPUTOPIH
(1ecsATKU-COTHI KIIOMETPIB) MPOTATOM TpUBasoro yacy [1].

BCM 3acTtocoByloTbCsi B 0ararbOX raimy3siX, TaKUX SK MOHITOPHHT >KUTIOBUX
OpUMIIIEeHb, MOHITOPUHI OyZiBelnb Ta TpyOONpPOBOIB, IHTEJIEKTyaJbHE CLIbCHKE
TOCITOIapCTBO Ta iHI [2].

[Ipu Bukopucranni bCM B cucremax 3axucTy MEPUMETPY HEOOXITHO BpPaXxOBYBaTHU
¢yHKIIOHATBPHI ~ OOMEXEHHsS, TOB’si3aHI 3  ABTOHOMHUM  JKHMBJICHHSM, HHU3BKOIO
00YHCITIOBAILHOIO MOTYXKHICTIO OOPOOKH, HU3BKUM 00CSTOM IaM’sITi, HU3bKOIO MPOITYCKHOIO
3IaTHICTIO Ta HAIMHICTIO 3B s13Ky. [l nocsirHeHHs 3a1aH01 (PyHKI[IOHATBHOCTI Oe3MpOBiIHOL
CEHCOPHOI MepexXi, 1[0 BUKOPUCTOBYETHCS Ui 3aXUCTy MEPUMETPY, HEOOXIIHO BUPILIUTH
Oarato 3amay, Taki SIK €HEProeeKTUBHICTh, TOUHICTh BHUSBIICHHS, HAJIWHICTh, SKICTh
00CIIyroByBaHHS Ta 3aXMIIEHICTh MEPEXI.

OCHOBHI BUMOTH J0 CHCTEM 3aXMCTy NMEPUMETPY HACTYIHI: BIACYTHICTb «MEPTBUX»
30H 1 TOYHE BIACHIAKOBYBaHHS KOHTYPY MEpUMETPY; INPHUXOBaHA YCTaHOBKA OOJIaJHAHHS
OXOPOHHM TEpUMETPY; HECHPUMHATIUBICT JO0 3MIH KJIIMaTUYHUX YMOB (TemIeparypa,
BOJIOTICTb 1 T.[1.); CTIMKICTh 10 MPOMUCIOBUX 3aBajl MOOIN3Y 00’ €KTY OXOPOHHU.

Jlo HalOIpII MNOIIMPEHHWX THUIIIB CUCTEM OXOPOHU TEPUMETPY HaJEKaTh:
pazionpoMeHeBi, iHppauepBoHi, €EMHICHI, BIOpalliiiHi, II’€30€JIeKTpUYHI Ta Te0(QOHHI.

Kpim Toro, mpu BuOOpi Ti€i abo 1HIIOI TEXHOJIOTii MOTPIOHO BpPaxoOBYBAaTU PsI
¢akTopiB, 30KpemMa: OCOOIUBOCTI KIiMaTy, peiabed 1 CKIaIHICTh MEPUMETPY, a TaKOX THUII
OTOPOXKI O00’€KTy, IIO0O OXOPOHSAETHCS, HASBHICTh aBTOMOOUIBHUX, 3QII3HUYHUX Ta
MIIIOX1AHUX 30H B Oe3mocepeHiii OJU3bKOCTI BiJl 00’ €KTY 3aXHCTY.

Bukopucranust BCM B cucremMax 3axucTy NEpUMETPY JO3BOJISE MMIJBUILUTH
HIBUJKICTh 1HCTAJISIII, CHpPOILYE BCTAHOBJIEHHS CHCTEMHM Ha THMYacoBO OpPEHJIOBaHIN
TepUuTOpii Ta 3aXUCT OO €KTIB, MEPUMETP SKUX MOXKE CTAaHOBUTH JecATKH abo COTHI
KUTOMETpiB (IepkaBHUN KopaoH). IIpu mpomy, ocHOBHa mepeBara BukopuctaHHs BCM B
cUcTeMax 3axMCTy MEepUMETPy - 1€ BUCOKA PO3JiJbHA 3JaTHICTh NMPOCTOPOBUX Ta YACOBUX
JAHHUX TIPH PO3TOPTaHHI COTEHB-TUCSIY HEJTOPOTUX CEHCOPHUX BY3JIIB 110 MIEPHUMETPY 3aXHUCTY.
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MOJEJIOBAHHA METOAIB CUMETPUYHOI'O HIN®PYBAHHS B
OUPPOBUX CUCTEMAX 3B’A3KY

Y. Leschyshyn, Ph.D., M. Boyko
SIMULATIONS SYMMETRIC ENCRYPTION IN ADIGITAL
COMMUNICATION SYSTEM

Cyuachi 3aco0u nu¢poBOro 3B’s3Ky U MOPTATHBHUX IMPHUCTPOIB MPH TEHEPIIIHbOMY
PO3BUTKY TEXHOJIOTIH 0a3yroThCs Ha IMPPOBUX MOAEMAaX HEBEIHMKOI IOTYXHOCTI 13
BUKOPHMCTAHHAM pi3HOMAHITHUX MeTOAiB MOAyJALii. IX Bce dacTille BHUKOPUCTOBYIOTH Y
PI3HOMaHITHUX IMOPTATUBHUX 1 TMOOYTOBUX MPHUCTPOSAX I Tepenadi iHdopMallii i CHTHaiB
kepyBanHs. Llg iHpopmarlis moTpedye 3axXUCTy Bil CTOPOHHBOTO BTpydaHHs. OJHUM 3 METOMIB
peaizanii 3axucTy iH(opMalii € BUKOPUCTaHHS KpUnrorpadiyHux MeToaiB. Bubip koHkpeTHOro
MeToay mHdpyBaHHS (CUMETPUYHOTO YM ACHMETPUYHOIO) IPYHTYEThCS Ha HOro mepemarax i
HEJI0JIIKax CTOCOBHO IOCTaBJIEHOI 3aj1adi. [liciast 4oro HeoOX1HO MePeBIPUTU — 3MOJIEIIIOBATH SIK
3MIHMJIUCh XapaKTEPUCTUKU CHCTEMU 3B’ 3Ky Ta OLIHUTH i1 3aBaAOCTINKICTb.

30kpema s TOOYAOBM cHCTEM LHM(POBOTO 3B’SI3KYy MMOPTATUBHUX MPHUCTPOIB
BUKOPUCTOBYIOTh ~ MIKPOKOHTPOJEPH 3 MalldM CIIOKMBAaHHAM €Heprii Ta HEBHCOKOIO
00YHCITIOBAHOIO TOTYXHICTIO. TOMYy A7l TakMX 3a/1a4 BUKOPHUCTOBYIOTh CUMETPHUHI aJrOpPUTMH
mmdpyBaHHS AKi 0a3yrOTbCS Ha OJHOMY KIIOYi, II0 BUKOPUCTOBYETHCA Uil MM(pyBaHHS i
nemmdpyBanas (a0o ko4 naemmdpyBaHHS OOYUCITIOETBHCS 3a KitodeM mudpysanus) [1, 2].
[lepeBaramMu cUMETPUYHUX AITOPUTMIB IN(PYBAHHS €:

1. HeBucoki BUMOTH 10 OOUMCITIOBAHOI MTOTY>KHOCTI Ta BUCOKA MPOIYCKHA 3[aTHICTb.

2. BiTHOCHO KOPOTKI KJIFOUi IIPU BUCOKiH KPUITOCTIMKOCTI.

3. 'nyukicTh BUKOPUCTAHHS, X 3aCTOCOBYIOTh JUJIsl CTBOPEHHS PI3HUX KPUNTO-TpadigHUX
MPUCTPOIB (T€HEpaTOPIB YMCeN, Xem- PyHKIIii, Ta iH.)

4. MOXIUBICTh KOMOIHYBaHHSI METO/IIB JUISI i IBUIIICHHS KPUIITOCTIHKOCTI.

Heponiku cuMeTprUYHHX aaropuTMiB MIH(PyBaHHS €:

1. CxnagHicTh 30epekeHHs KOH(DIICHITIHOCTI KITF0Ya.

2. Benuka KUTbKIiCTh KITFOYIB Y BEJIMKIN pO3raily:KeHIH Mepexi.

3. HeoOxiznHicTh yacToi ab0 AUCTaHLIWHOI 3MIHH KITIOU1B.

s cuctem mpoBOTO 3B’SI3KY, 10 BUKOPUCTOBYIOTHCS B aBTOMATHYHUX MPHUCTPOSX IIi
HEJIOJIIKM HE CYTTEBI, OCKUIBKM B OUIBIIOCTI BHUMAJKIB TEPEXOIJIeHHs I1H(pOpMalis CTae
HENOTPiOHOIO TIpH CIpoOi 3maMy anropuTMidHUMEU MeToaamu (it AES128 gac 3momy cTaHOBUTH
40 pokiB). B Takux cucremax MiIKpOKOHTpOJIEP, IO BHUKOHY€ IMH(PYBAaHHS, € JI0JaTKOBUM
HPUCTPOEM /10 U(PPOBOTO MOJEMY, TOMY HEMae MOTPeOH 3MIHIOBATH HOro KOHCTpyKmHio. OTxe
MIPU MOJISITIOBAHHI JI0 MOJIEJ KaHaIy 3B’S3Ky 13 3aBajjaMH JOAAOTHCS MOIYJ MUppyBaHHS Ta
JnemudpyBaHHsL.

MopnentoBaHHs TakuX CHUCTEM LHU(POBOro 3B’A3KYy YMOMKIMBIIOE TMOPIBHAHHA X
e(eKTUBHOCTI MPH 3aCTOCYBaHHS PI3HUX METOIB MU(PYBaHHS Ta 6€3 HUX, a OTKE CIPOEKTYBATH
NOPTaTUBHI MPUCTPOI 3 BUCOKUM PIBHEM 3aXMCTy 1H(POpmalii.

1. Bregenue B kpunrorpaduto; noxa oou. pea. B. B. SAmenko. — CII6.: Turep, 2001. —
288 c.: mi.

2. Pomanern 0. B. 3anura na(pOpMaIii B KOMITBIOTEPHBIX CUCTEMax | ceTsx / Pomanery
1O. B., Tumodees I1. A., [llaaprun B. @. — M.: Paano u cBs3b, 2001. —376 c.
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YK 621.391.7: 681.518.5
10.3. JlemmmmH kaHa. TexH. Hayk, B.O. Bopomaxk
TepHOMINBCHKHIA HAITIOHATILHUM TeXHIYHUNA yHiBepcuTeT iMeHi IBana Ilymros, Ykpaina

HOBYAOBA I MOJAEJIOBAHHSA HU®POBOTI'O Y3I'OJ)KEHOI'O ®UIBTPY IJA
BUABJEHHSA CKIIAJHUX CUT'HAJIIB

Y.Z. Leschyshyn, Ph.D., V.J. Voroschak
MATCHED FILTER CONSTRUCTING AND SIMULATION FOR
COMPOSITE SIGNALS DETECTION

[ToOynoBa iH(OpMaLIfHO-TIONTYKOBUX 1 EKCIEPTHUX MEAMYHUX CHCTEM OOpOOKH
iHpopMmamii [UIs BHABICHHS 3aXBOPIOBaHb HAa PaHHIX CTafisiX MOTPEOYIOTh 3aCTOCYBAaHHS
IHTENEeKTYaNbHUX 1H(QOPMALIIHUX METO/IIB Ta TEXHOJOTIH OMpAaIlfOBaHHS CKJIaIHUX CHUTHAIB.
30KkpeMa METOAM BUSBJICHHS CHUTHANIB, IO MAalOTh CKJIAJHY CTPYKTYpy IIOB’sS3aHy i3
BUIMAJKOBUMHU TOJiSIMU, IO BiAOYBAIOThCSA 13 JOCHIAKYBAaHUM OO0 €KTOM € BaKIUBOIO
3amadero B OaraTbox obOmactax menuinuHd. Tak enextpoenuedanorpama (EEIY) € ogaum 3
HANCKJIaHIIIUX MEIUYHUX CUTHAIIB, KA BUKOPUCTOBYETHCS JJISl BUSHAYCHHS HOPMAJIbHOTO
abo maronoriuHoro (¢yHkmioHyBaHHS Mo3Ky. EEI" Moxe pmatm peanbHy KapTUHY
(MaToyIoriuHoi) eNeKTPUYHOI IiSUIbHOCTI MO3KY Ha paHHIX CTafisiX PO3BUTKY XBOPOOH,
30KpeMa, emuIerncii, KoM iHII METOAM Ie HE 3HAXOATh MaToJIOTiH y Oym0oBI MO3KOBHX
TkanuH. 3a EEI' poOuThCS BHUCHOBOK MpO HASBHICTH eMiJIENcCii 3a MPUCYTHOCTI y Hiil
CKJIQJIHUX CHUTHAIIB — EJIEMEHTIB enuIenTU(OPMHOT aKTUBHOCTI: FOCTPUX XBHJIb, CHAMKIB,
KOMIIJIEKCIB CIalK - XBUJISL, TOCTpa XBUJIS -TIOBIJIbHA XBHJIA [ 1].

3actocyBaHHs 1H(QOpPMaLIMHUX TEXHOJOTIA JUIi HAWOUIBII CKIAgHOI 3amadl —
3HAaXO/DKEHHS emnulenTuGOopMHUX KoiauBaHb Ha ¢oHi HopmanbHOi EEI, komu BoHM
MPOSBISAIOTHCS HA Ti (POHOBOI aKTMBHOCTI MOTpeOye MOOYIOBUM METOJIB Ta NMEPEBIPKU iX
€(eKTUBHOCTI IUIIXOM MOJICJTIOBAHHS.

OnHUM 3 BIIOMUX METO/IIB BUSBJICHHS CKJIQHUX CUTHAJIIB 13 BIIOMHMH TTapaMeTpaMu
€ y3rojxkeHa QinpTpauis. [ng moOymoBU y3rogkeHoro QuIbTpy HEOOXiJHO OTpUMAaTH
CTaTUCTHKY CKJIQJIHUX CUTHAJIB, II0 YMOXJIMBUTh BU3HAYCHHSI Ta MOJICIIOBAHHS IMITYJIBCHOT
XapaKTEepUCTUKHU QUIBTPY. IMIyIbCHA XapaKTEpUCTHKA Y3IO/PKEHOro (UIbTPY BH3HAYAETHCA
($hOpMOI0 1 CTPYKTYPOIO CKJIAIHOTO CHUTHaly, a Woro AYX mpomopiiiiiHa amIuIiTyIHOMY
cnekTpy curHainy. Ha Buxoni y3ropkeHoro (GpibTpy OTpUMYBaTUMEMO aMILUTITYAHI MIKH 110
BiIMOBiAat0Th NosiBi mofii, Ay EEL e mosiBa KOMITIEKCIB criaiik — XBUJIsA. BUKOPUCTOBYIOUN
OaraTokaHaJIbHUN y3rojkeHud QuibTp i Bcix kaHamiB EEIT mikap oTpumye iH(popmaliiro
PO JIOKaJTi3allil0 MaTOJIOTIYHHUX JITISTHOK y OYZ0BI MO3KOBHX TKaHMH [2].

Jlis  MOIeNfOBaHHS 3alpOIIOHOBAHOTO METOJY BHSBICHHS CKJIAQIHUX CHUTHANIB
3acobamu Matlab moGynoBano y3romkenuit ¢inbTp, mo BunpoOyBaHo Ha EEI curnamax 3
BIJOMHMMH MOMEHTAMHU MOSIBU KOMILJIEKCIB CIIAliK — XBUJIS 3 €JIEKTPOHHOI 0a3u G10MeTUYHUX
curnainie MIT-BIH Arrhythmia Database.

Jlirepatypa

1. 3enkoB JLP. Kuunudeckas snekrposHuedanorpapus (¢  3IeMeHTaMu
snuientonorun) / JI.P. 3enkos - Taranpor: UznatensctBo TPTY, 1996.-358 c.

2. Baillel S. et al. Electromagnetic brain mapping / Baillel S. et al. // IEEE Signal
Processing Magazine. - 2001. - Vol. 18, Ne 6. - P. 14-30.
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YK 681.5:656.13
M.C. beapuiiuyk, P.I1. Boasincekuii, B.O. lapmorpaii, X.b. Hegisibcbka, B.I1. Cynomup
TepHOMINBCHKHIA HAITIOHATILHUM TeXHIYHUNA yHiBepcuTeT imMeHi IBana [lymros, Ykpaina

PO3YMHMM NIIOXIJTHUM MEPEXI]

M.S. Bedriychuk, R.P. Volianskyi, V.O. Darmohrai, Kh.B. Nedilska, V.P. Sudomyr
SMART PEDESTRIAN CROSSING

3a nmanumu Jlemapramenty menuunoi monomord MO3 B Vkpaini 3 2011 mo 2016 pik
3apeecTpoBaHo 0sin3bko 170 THcsy opoxkHbO-TpancnopTux npurox (ATII) 3 motepminumu,
B SKHUX 3arunynu 26,5 tuc. mrogeit 1 209 tuc. Oynu TpaBmoBani, Oinbuie 43% 3arubiux €
nimoxonamu i Benocunenucramu. Ilpu vomy 39% Bunaakis JTII 3 TsokkuME Haciakamu
BiIOYBalOTbCSI 3 MPUYMHHM TIEPEBUILICHHS BOAISAMH wBUAKOCTi, a 38% - uyepe3 He
oOJiamToBaHiCTh MimoxinHux nepexoxiB [1]. Bemuka KibKiCTh aBapiii CTA€EThCS Ha THX
JIISHKaX aBTOMOOUIBHHUX JIOPIT, SKI MPOXOMASTh Yepe3 MalloHACEICHI MyHKTH (CeNMima Ta
cena), B IKUX B TEMHY TIOpPY J00HM € 00OMeKeHa BUAMMICTD, Ta U MOsBA MINIOX0/a 9acTO CTaE
HECHOIIBAaHKOIO IS BOIS.

OcraHHIM dYacoM pO3yMHI MIIIOXiAHI TEpPexXoau IoYald OONAIITOBYBAaTH SK 3a
KOPJIOHOM, Tak 1 B YKpaiHi, 30kpeMa B Takux MicTax sk Binawns ta KuiB. biibiicte Takux
nepexo/iiB, B OCHOBHOMY, IependavyaroTh 3a0€3MEeUYeHHsI JOJAaTKOBOTO «PO3YMHOTOY
OCBITJICHHS, CTBOPEHHS «PO3yMHOI 3¢0pH» Ta MOJIEPHI3allil0 caMOro 3HaKy. B ocHOBHOMY Bci
BOHHM TIPH3HAUYEH] JJIs1 BUKOPUCTAHHS y Meramoiicax. CamMe TOMy akTyaJlbHUM 3aBIAaHHIM €
po3po0Ka Takoi CHUCTEMH, KO MOKHa Oyio O oOjamToByBaTH MIIIOXITHI MEpEeXoiu Ha
PI3HUX IUISTHKaX aBTOMOOUIBHUX JIOPIT, 1 Ka O BUpIIINJIA MUTAHHS HE TIIBKU iX OCBITJIECHHS,
ajie I ONOBILIEHHS K BOJIA, PO HAsABHICTh MEPEXONy, TaK 1 MIIIOXOAA MPO HAOIMKEHHS
TPaHCIOPTHOrO 3aco0y Ta MOro IBHUIKICTh. 3alpolOHOBAHO PO3MMUPUTH  (YHKIIT
MIIOXIAHUX  TEpPexXOodiB 3  «PO3YMHHMM»  OCBITJCHHSIM, IUISXOM  MOJEpHi3allii
MOTNEPEHKYBATHHUX JIOPOKHIX 3HAKIB MIMIOXITHOTO MEPEXOay «PO3YMHOIO» CKIIAJIOBOIO 3
(byHKITI€I0 BUSBIEHHS MIIIOX0/a Ta aBTOMOO1IIS, BCTAHOBIEHHS HA HhOMY AoAaTtkoBoro LED-
CBITJIOJIOTHOTO  OCBITJIEHHS (XOJIOAHOTO OULIOr0 KOJBbOPY) 3 MOXKJIMBICTIO 3MIHU
IHTEHCUBHOCTI  OCBITJICHHS, a TakKoX 3a0e3leueHHss KOMYHIKalli, 3a JOIMOMOTOI0
pamiomonymiB, 3 gomatkoBuM «[lomepemxyBadbHHM 3HAKOM» IIOJO IOTEPETHBOTO
BUSIBIICHHSI aBTOMOO1JIS Ha 10PO3i.

CrpyKkTypHa cXeMma 3alpollOHOBAHOI'O PO3YMHOTrO MIIIOXiTHOIO Mepexoly 300pakeHa

Ha PUCYHKY.

|

|

| | famuuk aidcmani |%| MikpoxoHmponep |%I InwoMiHauia sHaky |
|

| T

|
|
|
|
|

| Padiomodyrs |

| Padiomodyrs |

Monepedxyeansxud . Tidceimrxa
cuzran nepexody Mixpoxonmpornep niwoxidHozo nepexody

| Ldamuux pyxy | |.fnromr'Haw'ﬂ FHaKy |

Kronka py4Hoao
BrTOYEHHA OCBIMNBHHS

JlitrepaTtypa
1. https://www.slovoidilo.ua/2017/05/04/infografika/suspilstvo/statystyka-dtp-ukrayini-
najvyshha-smertnist-dorohax-sered-usix-krayin-yevropy
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B. 1. lopouy, I1. FO. SIko0uyk, Enrapc Beiicc, A. B. ®@apanoBuy4
TepHOMIIBCHKHIA HAITIOHAILHUI €KOHOMIYHHMN YHIBEPCUTET, YKpaiHa

I'JIMBOKI HEMPOHHI MEPEXKI SIK HEPCHEKTHBH?IFI HAITPAM
BUSABJIEHHA ATAK B CYHACHUX TEJJEKOMYHIKAOIMHUX MEPEXAX

V. Dorosh, P. Yakobchuk, E. Veiss, A. Faranovych
DEEP NEURAL NETWORKS AS A POWERFUL DIRECTION OF ATTACK
DETECTION IN MODERN TELECOMMUNICATION NETWORKS

V 3B’s13Ky 3 IOCTIHHO HapOCTaIOUUM BUKOPHCTAHHIM KOMII FOTEPHUX CUCTEM Y Pi3HUX
chepax HayKd, TEXHIKHM, TEXHOJIOTiH, Oi3HECy, a TakKOX >KUTTS JIojAeH, iH(popMmarliiHi
TEJIEKOMYHIKallilifHI MepeXi MiAJAI0ThCs PI3HOTO POAY 3arpo3aM, 1 KOPUCTYBay HE MOXKe OyTH
BIICBHEHHUI y 3aXWIICHOCTI BaXIJIMBOI iH(opMarii, OCKUIbKA KiOEp3JI0UMHII MPOTOBKYIOTH
MacoBO YJIOCKOHAIIOBATH 1 po3po0IsITH METOIM 1 3acO0M oprasizailii kibeparak (3JI0BMUCHUIN
KOJI, MEpEKeBi BTOPTHEHHS 1 T.J1.).

Y kibeprpoctopi 2016 pik BHAaBCS HANPYKEHUM 1 HaBiTh OypXJMBUM — BiJ
BeNMYE3HNX OOTHETIB, IO CKIAJAIOTHCA 3 MPHCTPOIB IHTEPHETY pedeld, 1 MIKiITUBUX
3MUPHULIBKUX MPOTPaM JI0 MUIbOBUX KIOEPIIMIOHCHKHUX aTakK, KPaJAiKOK KOMITIB y (PiHAHCOBUX
opranizamii, kommaniii i Oarato inmoro. 3BiT «Kaspersky Security Bulletin 2016.
CTaTUCTHKa» MICTUTh JETAIbHY CTATHCTHYHY iH(OpMAIIifo po akTyanbHi 3arpo3u [0]:

— y 2016 poui mpu poOOTI B IHTEpHETI BeO-aTak WIKIIUIMBUX OO0 €KTIB KJacy
«Malware» xoua 0 pa3 3a3nanu 31,9% koM 10TepiB KOPUCTYBAYiB IHTEPHETY;

— pimenns  «JlaGoparopii  Kacnepcekoro» Bimowmm 758044650 arak, ki
MPOBOJWIINCS 3 IHTEPHET-PECYPCIB, PO3MIILIEHUX 110 BCbOMY CBITY;

— 3adikcoBaHo 261774932 yuikanbHux URL, Ha skux BinOyBanocs crpaltoBaHHS
BeO-aHTUBIpYCY;

— BeO-aHTUBIpycOM Oyno BusBIeHO 69277289 yHIKaTbHUX MIKIJIUBUX OO0 €KTIB
(CKpUNTH, EKCIJIOWTH, BUKOHYBaH1 ¢aiinu i T.1.);

— araku WWU(QPYBaIbHUKIB BioOpakeHI Ha KoMmm'torepax 1445434 yHikaabHUX
KOPHUCTYBaYiB;

— cnpoOu 3amycky mKiauBoro 113 ayis kpaaiKKu rpoIIOBUX KOIUTIB Yepe3 OHJIaiH-
JOCTYT 10 0aHKIBCBKUX paxyHKIB BijioOpaskeHi Ha koM totepax 2871965 kopuctyBauis;

— (aitnoBum anTUBipycoM 3adikcoBaHo 116469744 yHIKaNbHHUX IIKIUIMBUX 1
IIOTEHIIIHHO HeOe3IeyHux 00’ €KTIB.

Takum 4nHOM poO3poOKa e(hEeKTHBHUX METOJIB 3aXUCTY BiJ] KOMIT IOTEPHUX aTaK €
HAJ3BUYAIHO aKTyalbHOI, OCOOJMBO B CYYaCHHUX KPUTHUYHHUX TEJIEKOMYHIKaLllHUX
Mepexxax. OCHOBHOIO BHMOIOIO JO BHSBIEHHS aTak B TEJICKOMYHIKAIIMHUX Mepexax
KPUTHYHOTO 3aCTOCYBaHHS € Yac BUSBJICHHS aTaKH.

CyuacHi KOMepIliiiHi CHCTeMH BHUSBJICHHS KOMITI'IOTEPHHMX aTaKk He 3a0e3NeuyroTh
HAJIeKHUN PIBEHb 3aXUCTY KOMII IOTEPHUX CHUCTEM, iX METOAM MAaloTh psij HeNoJiKiB. Tak,
HAaMTOUHIIMKA Ha CHOTOJHI METOA, IO TIPYHTYEThCS HAa CHUTHATYpHOMY aHaji3i, ao0pe
(GyHKIIIOHYe TpH BUSBIEHHI BXX€ BIJIOMUX KOMII'IOTEpHUX aTak, ajie aOCONIIOTHO He
NpUJATHUHN JUIS BUSIBJICHHS HOBHUX, paHillle HEBIIOMUX. A, K MOKa3ye MpaKTHKa, came HOBI,
paHile HeBiIOM1, KOMIT FOTEpPHI aTaKu € MPUYUHOIO II00anbHUX 1HGOpMaIiitHuX KatacTpod i
IPU3BOJATH 0 BEIMUYE3HUX (PIHAHCOBUX 1 MOpPaIbHUX 30UTKIB. [l 3aXUCTy KOMIT IOTEpHUX
CHUCTEM BIJI HEBIAOMHX aTak Oynu po3poOJieHI Pi3HI EBPUCTHYHI METOAU. AJie BOHH
XapaKTepU3YIOTbCS BHCOKMM pIBHEM IOMMJIOK IEpIIOro 1 JApyroro poay (HMOBIpHICTBH
MPOIYCKY aTaKh Ta WMOBIPHICTh TOMUJIKOBHUX CIpaIllOBaHb), IO YCKIATHIOE iX

205



Mamepianu N1 Mixxcnapooroi Haykoso-mexuiyHol KoHgdepeHuii Monooux Y4eHux ma cnmyoeHmis.
Axmyanoi 3a0a4i cyyacuux mexrono2ii — Teprnonine 16-17 aucmonaoa 2017.

3acTocyBaHHA. J[0TaTKOBMM HEIOJIKOM ICHYIOUMX CHCTEM € iX BHCOKa OOYMCIIIOBaJIbHA
CKJIQIHICTb.

Taka cuTyalis CTUMYJIOE PO3POOJICHHS HOBUX MIAXOMIB JUIsl  BUSBICHHS
KOMIT'IOTEpHUX arak. OJHUM 3 TEpCIEeKTUBHUX HANpPSMKIB € 3acCTOCYBaHHS METOJIB
IITYYHOTO iHTEeNeKTy. [IpoTre, BiOMI MiAXOIM XapaKTEPU3YIOThCS HASBHICTIO DSy BY3bKHX
MiCIlb, TaKUX SIK CKIJIAIHICTb CTBOpPEHHs a00 BHOOpPY HEOOXITHMX JETEKTOPIB aTak,
TPOMI3JIKICTh TIPOIEAYPH agamnTaiii 10 HEBiJOMHX aTakK, 3/aTHICTh KOPEKTHO IPaIfOBATH
TIJIbKM Ha HEBEJTMKUX HAOOpax JaHMX, 3HaYHA OOYHCIIOBAJIbHA CKIAJAHICTDh BIJIOMUX METO/IIB,
0COOJIMBO B PEXKHUMI PEATHHOIO Yacy, a TAKOK MOXKIIMBICTh BIIKIIFOUYEHHS a00 CIIOTBOPEHHS
(GYHKIIOHYBaHHSI ITi/1 Yac aTaKH.

[lepcrieKTHBHUM € BUKOPHUCTaHHS TTTMOOKUX HEUPOHHUX MEPEXK, SKi MAIOTh BEIHKY
e(DeKTUBHICTh HEJIHIMHOTO TIEPETBOPEHHS 1 TPEICTaBICHHS JaHUX B IIOPIBHSHHI 3
TPaOUIIfHUMU HEWPOHHUMH MepexamH. Taka Mepeka 3IiHCHIOE TIIMOOKE iepapXidHe
MEPETBOPEHHST BXIAHOTO MpocTopy oOpasiB. ['nmuboki HeWpoHHI Mepexi, 3aBIsSKH
OaraTomapoBiii apXiTEKTypi JO3BOJISIOTH OOPOOIISITH 1 aHATI3yBaTH BEIMKUN OOCST JaHUX, a
TaKOX MOJICIIIOBATH KOTHITHBHI MPOIECH B PI3HUX oOjacTsax. B manwii vac OLIBIIICTH
BucokotexHojoriunux kommanid B CIIA (Microsoft, Google, Facebook, Baidu i T.1.)
BUKOPHUCTOBYIOTh TJIMOOKI HEHPOHHI Mepexi AN MPOEKTYBaHHS PI3HUX I1HTENEKTYyalbHUX
cucTeM. 3a Bepci€ro BYEHHMX MaccayyCceTChbKOro TEXHOJOTIYHOTO 1HCTUTYTY TIHOOKI
HEHPOHHI MEpeXi BXOIATh B CHUCOK 10 HAaWOUIBII MEPCIIEKTUBHUX BUCOKHUX TEXHOJIOTIH,
3IaTHUX B HEAAJEKOMY MaiOyTHbOMY B 3HAuyHiil Mipi NMEpEeTBOPUTH IMOBCAKICHHE XUTTS
OuIpIIOCTI JIrOAEe Ha Hawmni I1uradHeri. | mnOOKe HaBYaHHS CTAj0 OJHICKD 3 HAWOLIbII
3aTpebyBaHux oOnactel iHpopMaliiHUX TeXHOJIOT1H. [lepmmii map Mepexi MoXke OTpuMaTu
HU3bKOPIBHEBI O3HAKH, APYTHH IIap — O3HAKW OUIBLI BUCOKOIO PiBHSA 1 T.A. Y 3arajbHOMY
BUIMAJKY IIMOOKa HEHpPOHHA MEpeXka € MEePCEeNTPOHOM 3 BEIMKOK KUIBKICTIO MPUXOBAHUX
1apiB 1 103BOJISIE TOJOTATH OOMEXKEHHS KIACHYHOTO 0araToapoBoro MepcenTpoHy 3aBASKU
mmbokii apxitektypi [0]. ['mboke HaB4YaHHS — 1€ PEBOJIIOIIIfHA TEeXHIKa B 00JacTi
MaIIMHHOTO HaBYaHHSA, SKa YCIIIIHO 3aCTOCOBYETHCS MAJsl BUPINIEHHS 0araThbox MpodiIemM
HITYYHOTO 1HTEJEKTYy, HalpHKIaJ, pO3Mi3HaBaHHS MOBH, KOMII IOTepHHUIl 3ip, 0OpoOka
HIPUPOAHOI MOBH, Bisyamizamis gaHux 1 T.4. [mboka HeiiponHa Mepexka (deep neural
networks) ckmamaeTbcss 3 0Oe3nmiui NMPUXOBAHMX MIAPIB 1 JIO3BOJISIE BUKOHYBAaTH TIHOOKE
lepapxiyHe NepeTBOPEHHs BX1AHUX JaHuX [3—5]. Taki nepeBaru rmub0KuX HEHPOHHUX MEPEX
JTO3BOJIIIOTh BUKOPHUCTOBYBATH iX 1 IS MOOYAOBH CHCTEM BHUSBICHHS aTaKk B CYYaCHUX
TEJIEKOMYHIKallIHHIX Mepexax [6].
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