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THE SYSTEM OF DISTRIBUTION THAT USED MUCH DATA

The Data Distribution Service (DDS) for real-time systems is an Object
Management Group (OMG) machine-to-machine (sometimes called middleware or
connectivity framework) standard that aims to enable dependable, high-performance,
interoperable, real-time, scalable data exchanges using a publish—subscribe pattern.

DDS addresses the needs of applications like aerospace and defense, air-traffic
control, autonomous vehicles, medical devices, robotics, power generation,
simulation and testing, smart grid management, transportation systems, and other
applications that require real-time data exchange.

In a distributed system, middleware is the software layer that lies between the
operating system and applications. It enables the various components of a system to
more easily communicate and share data. It simplifies the development of distributed
systems by letting software developers focus on the specific purpose of their
applications rather than the mechanics of passing information between applications
and systems.

DDS supports mechanisms that go beyond the basic publish-subscribe model.
The key benefit is that applications that use DDS for their communications are
decoupled. Little design time needs be spent on handling their mutual interactions. In
particular, the applications never need information about the other participating
applications, including their existence or locations. DDS transparently handles
message delivery without requiring intervention from the user applications,
including:

. determining who should receive the messages
. where recipients are located
. what happens if messages cannot be delivered

DDS allows the user to specify quality of service (QoS) parameters to
configure discovery and behavior mechanisms up-front. By exchanging messages
anonymously, DDS simplifies distributed applications and encourages modular, well-
structured programs.[citation needed] DDS also automatically handles hot-swapping
redundant publishers if the primary fails.[citation needed] Subscribers always get the
sample with the highest priority whose data is still valid (that is, whose publisher-
specified validity period has not expired). It automatically switches back to the
primary when it recovers, too.
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DEVELOPMENT APPLICATION BASE IN SOFTWARE

Cloud-based solutions are believed to dominate the digital world. According to
Cisco, the cloud will host over 94% of workload and computing processes in 2021.
The cloud approach is also becoming extremely popular in eCommerce and other
specific business areas due to advantages such as scalability, enhanced productivity,
traffic cost reduction, and significantly lower equipment cost.

Any app consists of data and processing logic stored as code and need a space
to be run. While speaking of a cloud-based application we mean that its user interacts
with it through a mobile app or browser, and the data processing takes place on the
remote server base and handled with the help of an API. In this case, a user’s device
serves only as the input device and does not host the majority of processes.

Cloud-based development differs from web development. However, to
understand its peculiarities we need to recognise some of the significant
characteristics of cloud-based apps. They are as follows:

o App’s data is placed in a cloud infrastructure and could be partly cached
on a user’s device. There are minimum requirements for devices to run the app.

o Information can be stored on a user’s device temporarily to allow them
to access it while offline. Once the person is online again, the app will be updated and
will upload the data generated offline to the cloud storage location.

. A cloud app can be reached with the help of any Internet-connected
device including smartphones, tablets, and computers. For the user, it will appear in
the same way regardless of the device and doesn’t rely on browser capacities.

o Data encryption, data optimization and compression, as well as backup
schedules, can be set up by the user.

. Cloud-based apps provide users with access to third-party cloud services
with APIs integration and can be more readily customized than a web-based app.

Check examples of the most popular cloud-based apps: Google Drive,
Evernote, Dropbox, SalesForce, WIX, Canva, and many others. One interesting fact
is that in 2018, we used up to 36 cloud-based services daily on average. At the same
time, most web apps we know also partly rely on cloud technologies.
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SOFTWARE ENGINEERING OF CONTROL AND MEASURING DEVICE
ELEMENTS USING Al

To represent data in the neural network of the control and measuring device,
tensors of 2-5 ranks are used, the understanding of which allows us to perform
calculations in the future. A tensor is a data container that is almost always assigned
to numbers [1, p. 5].

1) A Matrix (Rank 2 Tensor) or a two-dimensional tensor is an array of
vectors. The Matrix has two axes (often called rows and columns). The Matrix can be
represented as a rectangular table with numbers. In the example of the NumPy library
Matrix:

>>> x = np.array([([6, 79, 3, 35, 1],
(7, 80, 4, 36, 2],

(8, 81, 5, 37, 311)

>>> x.ndim

2

Elements on the first axis are called rows, and on the second — columns. In the
example /7, 80, 4, 36, 2] — this is the second row of the Matrix X, and /79, 80, 81]
is its second column.

2) tensors of the 3rd and highest ranks. If we complete such matrices into a
new array, we get a three-dimensional tensor, which can be represented as a numeric

Cube. As an example of a three-dimensional tensor in NumPy:
>>> x = np.array([[[6, 79, 3, 35, 1],
[7/ 80/ 4/ 36/ 2]/

(8, 81, 5, 37, 311,
rre, 79, 3, 35, 171,
[7, 80, 4, 36, 2],

(8, 81, 5, 37, 311,
(16, 79, 3, 35, 1],
[7, 80, 4, 36, 2],

(8, 81, 5, 37, 3111)
>>> x.ndim

3

Combining a three-dimensional tensor into an array can create a four-
dimensional tensor, and so on.

References

1. Pattanayak S. (2017). Pro Deep Learning with TensorFlow. - Apress-412 P.
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DESIGNING OF ENTERPRISE RESOURCE SOFTWARE SUBSYSTEM

For a production enterprise, the task of managing physical assets is one of the
key functions of the production process. Various risks associated with the operation
and installation of new equipment can create enormous material losses and stop the
production. In the absence of methodological asset management tools, nobody in the
enterprise is responsible for their management. That is why such a management is
unsystematic, inflexible, costly and ineffective, which is close to its absence. All this
limits the development of the organization and leads to increased risk of loss.
Enterprise Resource Management Systems provide firms with a business processing
model that integrates with other types of business activities such as business planning
and human resource management. ERP (Enterprise Resource Planning) implements
the standard processes of the company and provides it with a single database (DB),
covering all its activities. ERP systems provide the integration of its numerous
geographically separated divisions and functional areas. As a result, ERP systems
provide improved management decision-making capabilities.

With a large amount of technical resources and a complex structure of the
enterprise, the correct definition of the management system is very important.
Designing the "Subsystems of technical resources management", covers only the
technical part of the enterprise system ERP. Subsystems of technical resources
management is a complex of organizational and technological measures for the
maintenance and repair of equipment. The subsystem includes the following
modules: scheduling, preparation, maintenance and repair with specified sequence
and periodicity. For these purposes, the subsystem specifies the duration of inter-
repair periods, repair cycles, downtime and the complexity of repairs and
maintenance of equipment and process equipment, the maintenance of repairs of
certain types of equipment, instructions for the organization of its repair and
maintenance.

The technical resources management subsystem should provide:

o maintenance of the register of equipment, technical installations,
assemblies and their components;

o registration of technical data, specifications for installation, repair and
maintenance of equipment;

o scheduling of scheduled repairs based on the calendar;
planning and dispatching of work outfits.

10
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CLOUD TECHNOLOGIES AND INFORMATION MANAGEMENT

The article is devoted to the investigation of the possibility of using cloud
technologies in information management and analyzed the main advantages and
disadvantages of implementing cloud technologies.

Formulation of the problem. "Cloud computing" - is innovation in the
information industry, which can be useful for creating infrastructure. Cloud
technologies provide Internet users access computer server resources.

With the rapid development of modern information technology, the Internet
away from software towards service-oriented technologies. It is advisable to consider
the possibility of introducing cloud services and system building a unified
information space.

The aim of this article: explore the possibilities of cloud technologies in
information management capabilities using cloud technology to organize an
integrated information system. By combining the resources and the volatile nature of
consumption on the part of consumers, cloud computing allow to save on the scale.
Ease of access can be ensured wide availability of services. Modern technologies
allow to save money on buying software to be installed on the computer. It should be
noted that access to the cloud can be simultaneously a large number of people who
have access rights. Using cloud technology has several advantages over conventional
technologies:

o enhanced IT management - infrastructure;

o there is no need to use powerful computers.

The main advantage of using cloud technology is the ability to rapidly adapt to
changes in the environment of any organization that is, the rapid development of all
branches of science is very important.

Recent studies show that the use of cloud computing for organizations working
in Ukraine 40% Ukrainian companies will use cloud in a year. According global
companies determine the development of cloud IT industry in the next 3-5 years and
80% growth in global IT market will fall exactly on the share of "clouds." Cloud
market is growing rapidly. And thanks to the popularity of cloud technology for
many business opportunities, new information management.

11
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ANALYSIS OF CLOUD TESTING AS A SERVICE

Although organisations in general are not professional IT companies those
entities have to invest and maintain a lot of IT infrastructure and human resources in
order to run business operations.

Several examples include:

- Human resources for manual test environment set up configuration and
maintenance;

- Performance testing for existing IT solutions due to growth of business
and stress testing of new systems capacity usually requires huge capital
expenditures/substantial operative expenses to be invested in purchase or lease of
powerful hardware to run tests;

- High IT projects costs for purchase of hardware and licenses to set up
individual test environment for each project, with low reusability and utilization of
hardware capacity;

- Inefficient functional, regression and integration testing which worsens
time to production for new functionality and leads to additional losses and regulatory
risks.

Cloud Testing is a type of software testing in which the software application is
tested using cloud computing services. The purpose of Cloud testing is to test the
software for functional as well as non-functional requirements using cloud computing
which ensures faster availability with scalability and flexibility to save time and cost
for software testing.

Cloud testing as a service can help to resolve those challenges and issues for
organisations and should be considered for implementation by Chief Information
Systems officers and respective management, in particular there are following
opportunities:

1.  Decrease cost for test infrastructure and maintenance:

1.1. Pay for what you use (Hardware capacity, Software licenses are
consumed on time and material basis, i.e, pay per minute/hour);

1.2. Scalability (Hardware capacity can be quickly increased to speed up
execution of resource demanding processes);

12
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Maximization of Hardware utilization (computing power of servers is

used with maximum efficiency);

1.4. Fine tunable policies to control and optimize cloud service operating
expenditures:

1.4.1. Restrictions on Virtual machine configuration;

1.4.2. Restrictions on number of Virtual machines per user;

1.4.3. Restriction on number of users in the test lab;

1.4.4. Restriction on Virtual machinework time.

2. Competitive advantage and timely compliance with regulations:

2.1. Faster time to market for new products and functionality;

2.2. Faster test environment set up;

2.3. No need for procurement of hardware and software licenses;

2.4. Immediate deployment of additional hardware capacity

2.5. Immediate deployment of software components;

2.6. Flexibility to meet unique test environment requirements of every
project.

3. Improved testing quality, less waste and time for bug fixing:

3.1. Versions of software are maintained up to date;

3.2. Standardized and correct configuration for test environment components;

3.3. Graphic User Interface for collaboration between developers and testers.

Using the cloud for testing is immensely helping organizations to acquire the required
tools, software licenses, infrastructures at a very low cost without having to set it up
themselves and later worry about its maximum utilization.

13
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FEATURES OF APPLICATION OF DISTRIBUTED INFORMATION
SYSTEMS FOR BIM-TECHNOLOGIES

The application of the methodology of distributed information systems for
BIM-technologies is able to meet the constantly changing scenarios and requirements
of the construction industry during the project life cycle:

* Design and planning. It is a very useful tool for modeling, prototyping and
analysis, and allows you to include data from laser scanners. It works as a data
warehouse for optimized design and performance analytics. By implementing BIM-
technologies, you can achieve significant savings not only in time but also at the
expense of resources. Unforeseen situations or incompatibilities can often occur
during the construction process - for example, a pipe in contact with another element
or non-compliance - and these are situations that traditionally have to be resolved on
site. However, by implementing this process, these problems can be avoided due to
the fundamental role that BIM technologies play in planning procedures, and due to
the early detection of potential problems in any of the various parts of the project.

 Construction stage. He collaborates in the exchange of information with
project management tools, in the monitoring of construction works and in
coordination with suppliers, among other aspects. BIM allows you to visualize the
state of construction, which means you can compare it with the expected evolution, as
stated in the initial planning of the project at any time. This provides optimal control
over the supply of various elements of the project and allows you to identify possible
obstacles.

 Operation and maintenance. This methodology is very practical for deliveries
and orders, as a data warehouse for service management systems, for predictive
maintenance and recovery and shutdown.

The BIM methodology goes beyond just construction work, because once the
infrastructure has been built, it provides the client with a powerful tool to manage
installations and address maintenance issues: installation dates, materials, service life,
and more.

References
1. Tsiutsiura S. Formation of a generalized information model of a construction
object / Tsiutsiura S., Kyivska K., Tsiutsiura M., Kryvoruchko O., Dmytrychenko
A. // International Journal of Mechanical Engineering & Technology (IJMET),
2019, Vol. 10, Issue 02, PP.69-79.
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AHAJII3 3ACOBIB OIITHKA IMPOCTOPOBOI YSIBU ABITYPIEHTIB

CydacHa cuTyalis y KpaiHi TpakTye HOBI HifXOAH 10 (QOPMYBAHHS OCBITHEOTO
nporecy. OHUM 3 TOJNIOBHUX 3aBJaHb CHCTEMa OCBITH € 3a0€3MEYCHHs i AKICHOTO
piBas. Cepell OCHOBHMX 3aBJaHb € TIOCHICHHS MPAKTHYHOIO CIPSIMYBAHHS
MiArOTOBKM (axiBIiB, BHPOONCHHS y HHX HABHYOK Ta yMiHb BHKOPHUCTOBYBATH
HaOyTi 3HAHHS Ha mMpakTuui. IlocTaBneHi 3aBIaHHS HOTpe6yIOTB MONITYKIB HOBUX
OCBITHIX 1H(GOpPMAIIITHO-KOMYHIKAIIWHAX TEXHOJOTIH, 3aCTOCYBaHHS aKTHBHHUX
METO/1B 1 MPUHUOMIB HABUAHHS.

JlocBii BOPOBAKEHHS ITPOBUX TEXHOJOTIM CBIIYUTH MPO iX BHUCOKY
e(EeKTUBHICTh Ta BIUIMB Ha SKICTh MMATOTOBKH, 3a0e3reueHHs MnpodeciitHo
KOMIIETEHTHUX, ~KOHKYPEHTOCTIPOMOXHHX (baXiBuiB cBo€i cmpaBu. B pobori
npoaHaJI13OBaHo 3aCO0M MIATPUMKI NPHAHSATTS pillieHb aOiTypPi€HTIB, SKI HE MOXYTh
CaMOCTIiHO BUPILIMTH MPOOIeMy BHOOPY Maii0yTHBOI podecii. YBara NpuIiiseThCs
JIOCITI/UKCHHIO 3aC001B, 10 0a3yloThCS Ha irPOBHX MOOUIBHHX MOJATKaX 1 MOXKYTH
OyTH BUKOPHCTaHI B IHTEICKTyaIbHUX CHCTEMaXx MIATPUMKH OPHAHSTTA pimenp. [Ipu
bOMY 0COOIHMBA yBara MPUALTIETECS 3a1a4aM OLIHKM 3110HOCTeH abiTypi€eHTiB, sKi
HEOOXIJHI Ul YCHIIIHOrO HABYAHHS 33 PISHUMH CICL[anbHOCTSIMH Oy/IiBeIbHUX
HaBUYAJBLHUX 3aKJIAiB.

3aBraHHs AudepeHIialii y CHCTeMI OCBITH BHMArae p03p061<1/1 Ta 3aCTOCYBAHHSI
TaKMX JIarHOCTHYHUX METOIWK, SIKi JO3BOISIIOTH BHSIBIATH i OL[IHIOBATH MCHXIYHI
BIACTUBOCTI, 0 HEOOXIAHI JUIs YCIIIIHOrO 3aCBOEHHS PI3HMX CHCTEM 3HAHb Ta
OBOJIOJIHHS Pi3sHUX mpodeciii. Ilomnt Ha 3aco0M OLIHKM NPOMECIHHUX 3/110HOCTEH
ocoOuCTOCTI 3abe3reuye ToCTpy HOTpe6y B po3poOii mpodeciitHo- Op1€HTOBHI/IX
irpoBHX 3aC001B, [0 HAJAKOTh 3MOTY OLIHIOBATH Ta PO3BHBATH OCOOMCTICHI SKOCTI
Mai0OyTHBOIO (paxusu;l 3acToCyBaHHS iIrPOBHX OCBITHIX TEXHOJIOTIH MalOTh 3HAYHHIL
MOTEHIia]l IIOA0 BHPIMICHHS OO 3aBJAaHHA CydacHOi ocBitW. Jlo TOro X
JIOLINBHICTE BUKOPHCTAHHS IrPOBUX TEXHOJOTiH Ha erami BHOOPY CICHialbHOCTI
00yMOBJIEHa BIKOBOIO OCOOJIMBICTIO OUIBIIIOCTI a61Typ1€HT1B BikoM 16 — 18 pokiB [1].
B rTakoMy Billi MAMTKM CTUKAalOTBCS 3 HOBHMH COLIaNbHMMHM BHMOTAMH Ta HE
3aBXKIM MOXKYThb CaMOCTIHO BHpIilIMTH mpobneMy BHOOpY MaiOyTHBOT mpodecii.
Amnari3 (beHOMeHy rpu [2] mokazaB, MO0 B TPl MOXIWBE BIATBOPEHHS TOCBITY
MOTIEPESHIX MOKOMIHb Yepe3 MOJICIIOBAHHS Pi3HUX CHTyaliil. TakuMm 4HHOM, Tpa €
OIHMM i3 3ac00iB CaMOaKTyamisamii Ta MOLIYKYy MOJENi CaMOCTBE/IDKCHHS, IO
BU3HAYAETHCS B IEBHOMY YMOBHOMY KOHCTPYIOBaHHI AIMCHOCTI.

Cnncok BUKOPUCTAHUX JIZKepet
1. Shaffer, D.W., Squire, K.R., Halverson, R., & Gee, J.P. (2005). Video games and
the future of learning. Phi Delta Kappan, 87(2), 104-111.
2. Benrep, JI.A. (2008). I'pa sx Bu1 A1sSIBHOCTI. 3arl. ricux. Ne3.
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BEB-TEXHOJIOT'Ti B PO3POBIII HACTIJIbHUX JOJATKIB

Be6-texHom0r1i pO3BUBAIOTHCS YK€ MIBHUAKO, TaK SK IIBHAKO 301IbITYETHCS
KUTBKICTh KOpPUCTYBauiB 1 po3poOHUKIB. Bennka KUIbKICTE BeO-pO3pOOHUKIB
BUKOPHUCTOBYIOTH Electron]S He BuTpauaroum yac Ha BUBUEHHS HOBHUX 1HCTPYMEHTIB
po3poOku. BeO-TexHOomoTii pO3BUBAIOTHCSA AYXKE IMIBUAKO, HACTIIBKHA MIBHUIKO, IO
HaBITh JJIs1 pO3POOKH HACTOJBHUX JOAATKIB BUKOPHCTOBYIOTh MOBY MPOTPaMyBaHHs
JavaScript. Be6-po3pobka B IiloMy Ma€ BEJIMKE CYCHUIBCTBO, Y SKOMY IOCTIHHO,
I0Ch 3MIHIOEThCS. baraty KijgpKicTh HOBHX O10JIOTEK $KI HaJalOTh ONTHUMAalbHE
pillieHHST [Jis TEeBHUX 3aBAaHb. [ OJOBHOIO HEBIJ'€MHOI YaCTUHOI PO3POOKHU
010JTIOTEK € XOCTUHT ISl MPOEKTIB 3aCHOBAHWM Ha CHUCTEM1 KOHTPOJIO BepcCiil -
GitHub, 3a ngomomororo sKoro i MOMIMPIOETHCS MOJENIb 3 BIAKPUTUM BUXIIHUM
kogoM. Kpim Toro, opranizamis GitHub po3pobuna JavaScript ¢dperiMBopk
Electron]JS, sikuii n1o3Bosisie po3poOaSTH HATUBHI rpadivyHi TOAATKH JJIsI HACTUIBHUX
omeparifHuX CUCTEM BUKOPUCTOBYIOYH BeO-TexHOo0r1i. DpeMBOPK BKIIIOUAE B ceOe
NodeJS Ta 6i6miotexky penaepunra Chromium. Electron]JS nae wmoxnuBicTh
BUKOPHUCTOBYBATH B)XE€ 3HAaMOM1 BeO-TE€XHOJIOTIi, 3aMICTh TOTO, 1100 BHUBYATH HOBY
MOBY TMporpamyBaHHs, abo rTpadiunuii QpeiiMBopk. TakuM YHHOM KIUIBKICTb
PO3pOOHUKIB HACTUIBHUX JIOAATKIB pi3ko 3pociu. Po3poOka Ha Electron]S mae Taky
XK CTPYKTYpPY SK 1 CTBOpPEHHS BeO-calTiB, a caMe HasBHICTh back-end ceprepy, 6a3u-
naHuX, 1 rpagiunoi odonoHku. Back-end cepBep BUKOPUCTOBYETHCS ISl BAKOHAHHS
CKJIQJIHUX 3aBIaHb, OOPOOKM BEIMKOI KUTBKOCTI JaHWX, a TaKOX JUIsi BHKOHAHHS
3alWTIB HA 3YUTYBaHHS 1 3amucy iHQopMarlii 10 6a3u HaHUX, HA LIOMY MOKJIUBOCTI
HEe OOMEXYyIOThCs. PeanizoBaHa MiITpMMKa BUKOHAHHS 3allUTIB JIO 1HIIHUX CEPBEPIB,
Hanpukian a0 API-cepepa abo xmapHoro cxosumia. IlpoBiBminM AoCTiIKEeHHS 3
PO3pOOKU HACTIIHHUX JIOJATKIB 3a JIOIMOMOI'0K BEO-TEXHOJIOT1H OyJ0 BUSBICHO, IO
MpoIeC PO3pPOOKH € CXOKUM Ha CTBOPCHHS BEO-T0MATKIB Ta BeO-CalTiB, TaKUM
YUHOM IPOTPAMICTH, SIK1 BXKE€ MalOTh JOCBIJ B BEO-pO3pOOIll MOKYTh CKOPUCTATHUCS
dpeitmBopkom  Electron]JS sikuii  103BOJIsIE BUKOPHCTOBYBATH BEO-TEXHOJIOTIT Ta
3aCTOCOBYBATH Tl K MPUHIIUIH, SIK Y pO3p0O0IIl BeO-CalTiB.

CnucoK BUKOPHUCTAHMX JIAKepPeJT
1. Electron: From Beginner to Pro: Learn to Build Cross Platform Desktop
Applications using Github's Electron / Chris Griffith, Leif Wells. — Springer
Science Business Media New York, 2017 — 267 p.
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BUKOPUCTAHHSA 3ACOBIB IABJIOHY MVC

Po3Butok  imKeHepii MPOrpaMHOTO  3a0e3MEYEHHS  XapaKTepU3yeThCs
CTBOPEHHSIM HOBHUX TEXHOJIOT1H po3poOku mporpamuoro 3abesnedyenHs (I13), ski
OpIEHTOBAHI K Ha 3a0€3MeUeHHs SIKOCT1 KIHIIEBOTO MPOIYKTY, TaK 1 HA CKOPOUYEHHS
YaCOBUX PaMOK BMKOHaHHS MpoekTiB. OnHUM 3 miaxoAiB a0 po3podku I13 e miaxiz,
KU 0a3yeTbCs Ha MOBTOPHO BUKOPHUCTOBYBAHMX KOMIIOHEHTaX, SIKHH Ha piBHI
MPOCKTYBaHHS apXITEKTypH Tiependadac BUKOPUCTAHHS maTtepHiB (11a0JI0HIB)
npoeKkTyBaHHS. B monanpimomMy Taki mabloHH MOXKHA 00’€IHYBAaTH B CTPYKTYpH —
Tak 3BaHi kapkacu. OTHUM 3 MIUPOKO BHKOPHUCTOBYBAHUX IIAOJIOHIB MPOEKTYyBaHHS
apXiTEeKTypu € MoJelb-TIpeacTaBieHHs-koHTposiep (anria. Modelview-controller,
MVC).

OcHoBHa 17ies1 Ma0J0HY — 1€ PO3MOALT BIJMOBIIAIBHOCTI, 1€ KOXHA YaCTUHA
apxitektypu MVC € 4iTKO BH3HA4Y€HOIO Ta aBTOHOMHOIO. Llei mabnoH po3maiise
CUCTEMY Ha TPH YaCTHHH: MOJICNIb JaHUX, MIPEICTABICHHS TaHUX Ta KOHTPOJEp, KU
Kepye oOMiHOM nanuMu. KojkHa 4yacThHa BUKOHYE JIMIIIE€ CBOT BU3HAUYCHI (PYHKIII].

Merta mabnoHy — rHy4YKe IPOEKTyBaHHS MPOTPaMHOrO 3a0e3MeUYeHHs], 10 Ja€
3MOTy 3a0€3MeYuTH MacIiTabOBaHICTh CUCTEMHU (MOJANbIIl 3MIHM YW PO3IIMPEHHS
nporpaM), a TakOXX HaJAaBaTHU MOKJIHMBICTh MOBTOPHOTO BHUKOPHUCTAaHHS OKpPEMHUX
KOMIOHEHT mporpaMu. OKpiM IIbOT0, BUKOPUCTAHHS 1IA0JOHY Y BEJIMKUX CHCTEMax
MPU3BOAUTD JI0 MEBHOI BIOPSAIKOBAHOCTI iX CTPYKTYpPH 1 POOHUTH iX 3pO3yMUTIIINMHU
3aBJISKH 3MEHIIEHHIO CKJIAJTHOCTI.

BukopuctanHs WIa0JOHY JO3BOJISIE THYYKO TIPOCKTYBAaTH, 3MIiHIOBATH Ta
pO3po0IISITH TIporpaMHe 3a0e3nedyeHHs a Ie OuIbll eeKTHUBHO caM iHTepdeiic
kopuctyBada (IK) 3a m0momMororw sIKOro KOPUCTYBad MOKE€ BHUKOPHCTOBYBATH Ta
criBopairoBatu 13 cuctemoro. IK 3abesneuye miATpUMKY OPUHHATTS PIlIEHb Y
BU3HAUYEHIM TMpEIMETHIH Taly3l Ta BHU3HAYa€ TMOPSAJOK BUKOpuctanHs [I3 1
JTOKyMeHTaIlii 10 Hporo. B mgiticHocti, IK 00'eqnye yci enementu 1 komnonentu I13,
K1 37aTHI BIUTUBATH HA B3a€EMOIII0 KOPUCTYBaya 3 MPOTrpaMHUM 3a0€3MeUeHHSIM.

CnucoK BUKOPUCTAHMUX JKepeJ
1. HerraproBa JI.M - HapuansHuii mociOHUK 3 quctuiuiinu « TexHomorii po3pooku
MPOrpaMHOTO 3a0e3MedYeHHs» U CTYACHTIB crenianbHocTi 123 «Komm otepHa
imkenepis». — [lonrasa: [loatHTY, 2017 - 70-72.
2. Model View Controller (MVC) onbIT UCnoib30BaHusl, BbIBOALL. [EnekTpoHHui
pecypc] Pexum noctymy: https://habrahabr.ru/post/249263/
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NEURAL NETWORK AND SOFTWARE

Actuality of the topic: with the development of information technologies, the
speed and complexity of possible calculations is increasing. This allows
implementation and training of very complex and large neural networks and,
accordingly, allows solving complex nonlinear problems. Such networks can be an
effective alternative to creating complex models for solving purely practical tasks.

There is a large number of types of neural networks that can be used in
construction. Pattern recognition neural networks can be used in the monitoring and
diagnostics of buildings. For example, sound recognition neural networks can be used
in acoustic diagnostics of buildings, image recognition neural network can be used in
visual diagnostics to detect cracks. lustering neural networks can be used to split
construction sites into groups of the same type according to their characteristics,
which can facilitate the reuse of solutions for them. Decision making neural networks
can be used as an alternative to the more classical decision-making and management
methods.

Prediction neural networks can be used to create prediction in construction. For
example, it is possible to predict potential overuse of resources, terms of operation of
buildings in special conditions, etc. (It should be noted that this is possible only if the
correlation between the initial data and the predicted data really exist).

In this work, a convolution neural network was used to identify cracks. The
special structure of convolutional neural networks takes into account the spatial
relationship of the input data, and therefore especially suitable for recognizing visual
images.
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PREDICT RESULTS BY DISTRIBUTED SYSTEMS

Model predictions and computer programs developed over the years. Most of
them use stochastic methods for describing uncertainty: avtorehressivnyy regression
and analysis method Beyyesa in combination with Markov chains and Monte Carlo.

The features of these models are: the difficulty is quite high, a large number of
assumptions need to have a large array of statistics.There are also models that use
disturbed systems to predict the results of as example football matches. They can be
seen as a universal approksimatory nonlinear dependencies tested on experimental
data. They also must have a body of statistical data and physical value of weights
between neurons after training can not be determined.

This paper proposes a method of forming qualimetric using valuation models
rating of football clubs participating in the match. Consider the main points of the
formation and use of valuation models ranking teams.

Primarily Choice quantitive proposed indicators form a football team ranking,
for example: the number of goals scored, missed goals, shot on goal, blows to the
side gate, other. Second - analysis and building of mathematical models. And the last
- forming prediction using valuation models ranking teams.

The collection of statistical information clearly caused exponential is not serious and
efficient quantitative value of ranking teams easily interpreted.
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INFORMATIONAL TECHNOLOGY FOR THE DEVELOPMENT
SOFTWARE BASED ON ANDROID

Android software development is the process by which applications are created
for devices running the Android operating system. Google states that "Android apps
can be written using Kotlin, Java, and C++ languages" using the Android software
development kit (SDK), while using other languages is also possible. All non-JVM
languages, such as Go, JavaScript, C, C++ or assembly, need the help of JVM
language code, that may be supplied by tools, likely with restricted API support.
Some programming languages and tools allow cross-platform app support (i.e. for
both Android and 10S). Third party tools, development environments, and language
support have also continued to evolve and expand since the initial SDK was released
in 2008. The official Android app distribution mechanism to end users is Google
Play; it also allows staged gradual app release, as well as distribution of pre-release
app versions to testers.

The Android software development kit (SDK) includes a comprehensive set of
development tools. These include a debugger, libraries, a handset emulator based on
QEMU, documentation, sample code, and tutorials. Currently supported development
platforms include computers running Linux (any modern desktop Linux distribution),
Mac OS X 10.5.8 or later, and Windows 7 or later. As of March 2015, the SDK i1s not
available on Android itself, but software development is possible by using specialized
Android applications.

Requirements for the development of the application are included, which
include licensed cleanliness, freeware, performance, intuitive interface, ergonomics,
interactivity, and compliance with the universal Android platform. The stages and
planning of the development of a mobile application are considered.
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ANALYSIS OF KEY INFORMATION FLOWS IN DEVELOPMENT OF
SOFTWARE SYSTEMS

Equally important in the rationalization of electronic questionnaires given to
the analysis of the main flow of information, which should provide performance
targets calculating and creating results.

Compliance with common rules enables analytical services speak the same
language with other actors in the analysis of information flow, operate in the same
data format. Analysis of existing software processes can be made by studying the
information system software, which is characterized traffic pattern information
system creation and reporting of results, and the structural composition of classes
created in the implementation of the code. Revised survey materials allow for
analysis of electronic surveys, as well as create conditions for building a coherent
scheme data. Upon further analysis model was established key information flows and
actors participating in the operation of the software.

In developing the survey questions on each of them will be created by
individual field questions in these fields will be stored. This option will allow filling
for faster creation of full-fledged form. When modifying profiles, or change to a
different type, it will avoid conflict issues in their input into the software.

In replying to the questionnaire for each of them were created by individual
fields in which they are stored and different weight to point to their differences.

To analyze the respondents and create customized reports, each of them
developing a system to personalize each respondent. Personalization is the three
fields for entering personal data respondent: first name, middle name; list of input
data: 1) the respondent has: name, personalized answers to questions; 2) on the line: a
unique name and unique information. 3) lines answers: a unique name, individual
weight.

Working on results of the survey will be taken into account number of points
gained by the respondent and surveyed individual information that will create
individual reports on each respondent's personal file and in the data warehouse.
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SOFTWARE SYSTEM OF TESTING FOR SELECTION OF PERSONNEL
TO THE UNIVERSITY

The problem of selecting human resources is relevant to each higher education
institution. The ways of its solution depend on the quality of work and the return of
employees, as well as the effectiveness of the higher education institution as a whole.
As the human potential focuses on the experience gained and is a source of further
development of the subject of a higher education institution, special attention should
be paid to the qualitative process of recruitment.

A successful combination of individual and personality characteristics and
values of staff with their labor functions can eliminate the problem of strict regulation
of human labor, free its creative energy and causes the emergence in the labor
collectives of self-organization and self-management.

Selection of personnel is the process of studying the professional and
psychological qualities of an employee in order to establish his ability to perform
duties at a certain place or position, and ultimately, the choice of a set of applicants
most accepted, taking into account his qualifications, specialty, abilities and interests,
satisfying the goals of the organization.

The essence of recruitment is that on the basis of general and specific
requirements for a candidate for a vacancy in a particular position and the evaluation
of all candidates for this position, the best candidate is chosen.

One of the most important factors in a successful recruitment process is to
consider the selection of skilled specialists. The strategic goal of the personnel policy
is to ensure an optimal balance of the processes of restoration and preservation of the
numerical and qualitative personnel in its development in accordance with the
directions and requirements of the society, the system of higher professional
education, the requirements of the current legislation, the state of the economy of the
country. The foundation of this provision is the right choice and professional
selection of the warehouse.

Thus, today the selection of skilled personnel is one of the main factors that
ensure the effective work of any higher educational institution. Qualified staff
(people) in a higher educational institution is an important resource for it, and the
choice of this person among a number of candidates for a vacant post is a big
problem, which requires a considerable amount of time to be resolved. Thus, the
improvement of the recruitment system at higher educational institutions is currently
very relevant.
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BUKOPUCTAHHSA PO3NOJIIJIEHUX THOOPMAIIIMHUX CUCTEM B
BYAIBEJIBHOMY INPOLECI

3a [OMOMOroI0 BOPOBAPKEHHS PO3MOAUICHUX 1HQOpPMAIIIHUX CHCTEM B
Oy/iBeNbHUIA MPOLEC MOXKHA 3HAYHO CIIPOCTHTH YACTHHY TPOONIEM, SKI BHHHKAIOTH B
6ymBeJILH1H raJIy31 a came: HeepeKTUBHICTH (CydacHi METOIM He nepeadavarTh
ICTOTHHMX Bi3yasizaiiil sk HoBUX. Lle He B 3M031 BUPOOUTH CHUIbHUIA CIIOCIO POOOTH.
Ile 3HWXKye 3aranabHy e(beKTHBHwTL OyIiBeIBHOTO mpoliecy); dparMeHTaris
(po31pobIeHICT POOOTH TiJ 4Yac YKIAAaHHsS [OroBOPY MEPEIIKOKAE 3HAHHAM
3HaHb cepel MIAPSIHUKIB, apXITEKTOPIB Ta 3aMOBHUKIB, 110, OOMEXKYE MOXKIIUBICTb
npuiiMaTH pilleHHs B JU3aiiH1); MMOraHa KOOpAUHAIS (3a3131/1t1a1/1 1€ MOXE CTaTucs
yepe3 3puB 3B'SI3KYy Ha INUIAXy poOoTH. Bci 3MiHM HE OJHOYAacCHO 1 MHUTTEBO
NepealoThes JIOAAM, SIKI OepyTh ydacTh y 1boMy. Lle mpusBoguth 10 mpobiem y
KOOpJMHAII Ta MOJAJbIIOMY JOTPUMAaHH1); BIIICYTHICTb PO3YMIiHHS (TIPOEKTH, SIK
MPaBUJIO, BAXKO 3PO3YMITH ACTKUM TOJIM, K1 TPAIIOIOTh HAJl TPOEKTOM, 1 JesKi
KyTH IUIaHY MOXYTh OyTH MeHII 3posymimi. YacTi po3OLKHOCTI Ta po3OLKHOCTI B
JlyMKaX, CIIPHYMHCH] IICBHUMH aCIIeKTaMH IUIaHy, 10 BIUIMBAIOTH Ha HEBJAdi Iij 4ac
BIPOBA/DKCHHA); J1yO/IIOBaHHS po0IT (mpotiec MPOEKTYBaHHs HEe 3aKIHUY€ETbCA BCE
Binpasy. KoncTpykiis moxe OyTu migmana psmy Moaudikailiii mpoTarom BCHOTO
gacy pobortu. I TakuMm YMHOM, 3MiHM TOBHHHI OyTH BHECEHI B yci 2D-mmanm i
NOBUHHI OYyTHM BiJ3HAYEHI BCIMA JIIOJbMHU, $IKI TPALIOIOTh 3 LUMHU IUIAHAMMH);
JOTICTUKA Tiepes OyaiBeJIbHUM MalgaHdyukoMm (IICN CKJIQJIaHHs TUIaHy poOIT
CKJIaJIAlOThCS KOIITOPUCH HEOOXITHOTO OyaiBeabpHOro Marepiany. OHaK CKIAIHICTh
JBOBMMIPHHUX TUIaHIB MOXC MPUBECTH JO HENPaBWIBHAX PO3PAXyHKIB, L0 B
KIHIIEBOMY TiJACYMKy mpusBene abo m0 Hecradi, abo 10 BTIpaTé Marepiaiy);
HEJOCKOHAJIE CIIBBIIHOIICHHS LIHU Ta SIKOCTI (ﬂKHlO OyniBenbHH MaTepian Oyne
3aMOBJICHHH Y HAJALIKY 0e3 HaJeXHUX HAOIMXKEeHb, HAJJIUIIOK MiJe MapHO 1 €
BTPATOIO rpomeii. IHOMI MK BiAIOBIZAIbHUM IEPCOHAIOM BHHHKAIOTh KOHQIIKTH,
SIKi MOXKYTh CIPUYMHHTH HECBOEYACHE BUKOHAHHS POOOYHMX MICIb Ta 3aTPHMKH Ha
CcaiiTi, 10 MPU3BOAUTH A0 BTPATHU KOILITIB MiAPSIHHUKA).

Crnicox BHKOPHCTAHMX TKepex
1. bapa6am M.C., Kuicrka K.I. BukopucranHs METO/IB 1HTErparllii IJisi CTBOPEHHS
y3arajbHEeHO1 lH(I)OpMaIIII/IHOI Mozeni OyaiBenbHOro 00’ekta / bapabam M.C.,
Kuisceka K.I. // Ynpapninus po3sutkom ckiagaux cuctem - K.: KHYBA, 2016. -
Bun. 25. - C. 114-120.
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3ACTOCYBAHHS PO3NOJIIJIEHUX TEXHOJIOT'TH B 3ATAYAX
®OTOTPAMMETPII

['oHKa MK HaJIXOJKEHHSIM JaHUX Ta MOXKIJIMBOCTSAMHU iX OOPOOKH TPUBAE BKE
0araTo AecATUIITh, 1 3a3BUYAll HAAXOMKEHHS JaHUX nepemarae. Po6ora 3 Benmukumu
Habopamu 300pakeHb € BHUMOTJMBOIO JO0 OOYHCIEHb, OCKUIBKH HOTpelye
BHCOKOIPOYKTUBHOI'O 00JIaIHAHHS 1 TPUBAJIOTO Yacy 0OpoOKH. SIKUM YHHOM MO>KHA
MIBUJIKO Ta €(QEKTUBHO TMEPETBOPUTU BEIUKY KUIBKICTh TIIKCETiB Yy 00'€KT
dbororpammetpii?  Ili oOMeXeHHS dYacCTKOBO MOXKHA OOIATH KOMEPIIHHUMHU
pIIIEHHAMH, 3aBISKA BHUKOPUCTAHHIO JOPOTOTO Ta CIELIaji30BaHOTO OOJIaJHAHHS.
Tum He MeHIIe, BiIbHE MpOrpaMHe 3a0e3MeueHHs 3 BIAKPUTUM KOJOM, SIKE 37aTHE
BIIOpATUCS 3 IIUMU OOMEXEHHSMH, BCe II¢ BIJICYTHE. BiAmoBiap mossirae B
3aCTOCYBaHHI MapajielbHuX 00uncieHb. ChOro/iHi KOMII IOTEPHI KJIacTepU MOXKYTb
3a0€e3MeYUTH BUIKE Ta JOCTYITHE OMPAIIOBaHHS (POTOTPaMMETPUIHHUX JAHUX.

TpamumiitHo mporpaMHe 3a0E3MEUeHHS MHIIEThCS IS TTOCIHITOBHUX
Oo0YHCIIeHb. ANTOPUTM pPEANI3YEThCS Y BUIJISAL IHCTPYKLIM, SIKI BUKOHYIOTHCSI Ha
LEHTPAILHOMY MpOIlecopi, MOCTIAOBHO OJiHA 3a ofHoto. [lapanenbHi oOuMcIeHHS -
1ne o0JacTh JIOCHIDKEHb B KOMIT'IOTEPHIM  apXiTEeKTypi, CHOpsSAMOBaHI Ha
NPUILBUIIICHHS OOYHCIEHb LUIIXOM BHUKOPHCTAHHSA JAEKUIBKOX OaratosiiepHux
MPOLIECOPIB, IO JO3BOJIIE BUKOHYBATH 0araTto o0UnciIeHb napanensHo. B pesymnbrari
CKJIQJH1 3aBJaHHs pO30MBAIOTHCS HA MEHIIl MPOLECH 1 BUKOHYIOTh CBOIO YacCTHUHY
“000B'I3KIB” OJTHOYACHO Ta He3ale)XHO Big 1HIUX. [IpoMiKHI pe3ylabTaTH
00'€THYIOTBCS 3TOJ0M.

daiinu 300pa’keHb CXOXI1 332 CBOIM XapakTEpoM 1 MOXYTb OyTu 00poOIieHi
He3anexxHo. Lle moB's3aHo 3 TUM, 11O Mpoliec OPTOPEKTUdIKaLli, 3MIHU PO3IIUPEHHS,
NaHIIApIeHIHry a0o 1HmI oOpoOJIIOBalibHI TPOIECH HaJa OJHUM OO0 KUIbKOMa
300pakKeHHSIMU, MOKYTh OyTH BUKOHaH1 HE3aJ€KHO OAUH BiJl OTHOrO. TakuM YHUHOM,
BUKOPDUCTAHHA TMapajiebHUX OOYUCIEHb MOXXE KapJUHAJIbHO 3MEHIIUTH dac
HEOOX1THUN KOMIT I0TEPY AJIsl OTPUMAHHs OCTATOYHOTO pe3ynbTaTy [1].

3aranpHe TMPUCKOPEHHS OOpPOOKM JaHWUX 3a JOMOMOTOK TMapaelbHUX
oOunclieHb € (QYHKIIE Yacy, HEOOXIMHOro Jjis OOYHCIEHb IMPU BUKOPUCTAHHI

OJIHOTO TMpoliecopa, Yacy OOYMCICHHb Ha JACKUIBKOX Mpoliecopax 1 CHiBBIAHOIICHHS,
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AK€ BUpa)Ka€ BIUIMB YaCTUH MPOLIECY, 110 HE BUKOHYIOThCA napaienbHo (Popmyia

1. 2]

7= al + (1-a)T,
’ P (1)
, 1e T, - T, - yac oO4KcIeHb HA OTHOMY 1 Ha P IpoLEecopax,
a - BITHOILICHHS HE MapaielbHUX MPOLECiB

B mopiBHSHHA 10 TpaguIiiHOTO MAX0ay HU(PPOBUX (PoTOrpaMMEeTpUUHUX
POOOUYNX CTAHINIHN, sIKI BAKOPUCTOBYIOTh 171€0JI0T1H0 — 0araTo CTaHIIii, OJUH CEpBeED,
PO3MOiIeHe OOUUCICHHS 3 BUKOPUCTAHHIM KJIACTEPiB KOMIIOTEPIB CIIY€E 11€0JI0T1i
— opHa craHmis, Oarato cepmepiB. llomiOHuii miaxXim BUMarae JTOJATKOBOTO
HaJAITYBaHHS aJITOPUTMIB MPOrpamMHOTO 3abe3neueHHs. [1o1i0H1 anropuTMu MycCsTh
nepeadoavyBaTH TOBEIIHKY IOTOKY JaHUX 1 PO3AUIATH 3aBAaHHA Ha HE3aJICXKHI
TIPOIIECH .

barato omepamiii Hajg 300pa)K€HHSAIMH MOKHA 3pOOUTH AyXke €(EeKTUBHO 3
BKOPUCTAHHSM CIIELIai30BaHUX KOMI'IOTEPHUX KjacTepiB. 3TiTHO TECTIB, AKI OyiH
IpPOBEJIEHI Ha OOYHUCITIOBAIBHUX KjacTepax, 3 IIKOBOI MPOAyKTHUBHICTIO B 10,9
tepaduiornic, 3 BUkopuctaHHsiM NetApp cucremu 30epiraHHs JaHUX IiJ] YIIPaBIIHHAIM
OC Windows HPS Server, mist 06po6ku 3558 300paxens 3pobnenux UltraCam XP
3aranbHUM 00csirom 156Gb 3namoOunocs 3 roaunu i 40 oOuUKCIIOBAaIBHUX BY3TIB 3
CEpEeIHIM 3aBaHTAKEHHSM IIEHTPAOJIBHOTO Tporecopa 85%. [1]

VY it po6OTI NpeacTaBIeHO MiAXia, TPUCBIUYCHHM MTPoOIeMi 00POOKH BEIUKOT
KUIBKOCTI 300paxeHb y MpoeKTi (oTorpaMmeTpii. 3anporioHOBAaHUM PIIICHHSM € Te,
[0 MPOIIECH OOPOOKH MOKHA PO3MapasIeIOBATH Ta PO3MOAUIATH HA KOMITIOTEPHUX
KJIacTepax.

CnucoK BUKOPHUCTAHMX JIAKePeJT
1. Martinez-Rubi O., Improving FOSS photogrammetric workflows for processing
large image datasets. Martinez-Rubi O., Nex F., Pierrot-Deseilligny M. —
Netherlands: Open geospatial data, softw. stand. 2017. 12 c.
2. V. N. Adrov High performance photogrammetric processing on computer clusters
V. N. Adrov, M. A. Drakin, A. Yu. Sechin. — Moscow, Russia: JCSC Racurs.
2012. 3 c.
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APPLICATION OF DISTRIBUTED SOFTWARE TECHNOLOGIES AT THE
STAGE OF URBAN PLANNING DESIGN

Modern trends in the development of systems engineering in the field of
construction dictate the need to use and develop innovative approaches to organizing
the process at each stage of the life cycle of a construction object. The most famous
BIM (Building Information Modeling) technology provides the ability to partially
simulate the construction process, creating all the necessary layers with structures,
life support.

Investigate the possibility of using distributed software systems and
technologies at the stage of urban design to solve general planning tasks.

The study is based on a systematic approach to the process of developing urban
planning documentation at the pre-design stage of construction, based on the current
modern trend of transition to the digital economy. Information model of the territorial
cluster of urban planning design is proposed in the study. The content of each layer of
territorial cluster information model is described in detail. The conceptual model of
spatial data storage for solving problems of general planning of the territorial cluster
is presented in the form of three main blocks. Block 1 is data sources that are taken
from the operating system and external sources. Block 2 is a data store, which
operational and external sources supply spatial data or metadata. Block 3 is
consumers of information that generate requests for data to the means of presenting
information. The structure of Unified Information Support Centre for comprehensive
information support of the territorial cluster is presented in the study.

At present, the development of the digital economy and systems engineering in
construction is prioritized by information cloud technologies aimed at introducing an
integrated approach to the construction of buildings and structures at all stages. The
use of distributed software systems with BIM technologies at the stage of urban
planning design is a new direction of its development.
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INFORMATION SUBSYSTEM IN DISTRIBUTION SOFTWARE

In wholesale distribution managing the costs of the warehousing operation
against revenue is key — which is where distribution software can assist. Distributors
have to remain competitive, and this means keeping prices low. Each stage of the
supply chain, therefore, needs to be strategically managed.

Distribution software refers to software which manages everything from order
processing and inventory control to accounting, purchasing and customer service,
supply chain management, sales, customer relationship management, and finance
management.

More sophisticated solutions can cover areas such as advanced forecasting and
replenishment, warehouse management, pick, pack & shipping, EDI or Electronic
Data Interchange, Trade Spend Management and more.

For example, the warehouse operation must look to contain carrying costs — if
overstocking takes place, it can affect working capital and create obsolete stock,
damaging ongoing profitability. The procurement team requires good supplier
management to prevent stock outages, whilst keeping procurement costs to a
minimum. Whilst the logistics department needs to ensure orders are delivered on
time. Each link in the supply chain therefore needs to integrate from start to finish,
and this requires a comprehensive distribution software package.

But then we can’t forget the wider business operations and how they must
integrate with the supply chain operation. HR will need operational oversight to
control staffing costs, and business intelligence and director-level functions will need
to have real-time information to steer the business in a rapidly changing market. This
is where a business-wide software package becomes important for remain
operationally efficient.

Distribution software helps companies to manage internal and external
resources efficiently by minimizing stockouts but ensuring overstocking doesn't
occur as well.

Cloud-based distribution software began its rise in popularity in approximately
2010. The benefits of cloud-based distribution solutions include the ability to access
the application from any device that uses a web browser and cost-savings resulting
from reduced hardware requirements.
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TH>KEHEPISI ITPOI'PAMHOTI'O 3ABE3INEUEHHA JJ151 3BACTOCYHKY
TPAHC®OPMOBAHOI KIMHATH

['0710BHOIO i7ie€r0 MPOEKTY BUCTYIA€ TpaHC(HOpPMOBaHa KiMHATA.

TparchopmoBaHa KIMHATa— 1€ MIHIMAJIICTUYHA KIMHATA, sSIKa JO3BOJISIE YBIATH
y CBIT Cy4aCHUX TEXHOJIOT1H Ta 3 JIETKICTIO AYMKH CTBOPIOBATH 15l ce0e KoMGOpT.

JJis Mo9aTKy po3TIsSTHEMO KOHIICTIT KIMHATH, B SIKY 3aXOJUTh JIFOJAMHA 1 HIUOTO,
KpiM (yHKIIIOHAIBHOT aHEIbKH, HE OAUUTh.

JlronuHa TPOXOAWTH OO0 KIMHAaTH, a Ha BXOJI WOro 3ycTpidae Kamepa
CIIOCTEPEKEHHS, SIKa BIJICHIIKOBYE HOr0 HaMipH Ta MPOITyCKAaE, AKIIO 1€ BIACHUK a0o
APYT BIACHUKIB KIMHATH.

[lepmie, mo goauHa MoOaYuTh B KIMHATI, Tak 1i¢ TaHenb B3aemonii. I[lanesnn
B3a€EMOJII1 — 1€ PWIaJ, IKMH BU3HAYa€ BCl (PyHKINT KIMHATH Ta BUKOHYE B3a€MO/III0
3a IOIOMOTO¥0 KOMaH I 3 1HTEP €POM.

Hampuknan BuHHMKae OakaHHS TMOMPAIIOBATH 3a KOMIT FOTEPOM: CTOJHMK Ta
CTLJIeLlb BUCYBAIOTHCS 31 CTIHKU KIMHATH, a €KPaH MiJCBIYYETHCS B CTIHIIL.

<?xml version="1.0" encoding="UTF-8"?>
<Building StreetAddress="Franka 19">

<Floor Name="Upgrade">

<Room Name="Living Room">
<Device Id="16" Type="Face">
<Association [d="19" />
<Association [d="15" />
</Device>
<Device Id="19" Type="Computer" />
<Device [d="20" Type="Clouds" />
</Room>
</Floor>
</Building>

JlronquHa miaXoauTe Ta aKTUBYETE BCl Oa)kaHl (DyHKIIIT K1 TUTBKU BU 3a0aKkaeTe

1 iK1 OyJTyTh HaJIAIITOBAaHI B KIMHATI.
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3a KOHIIEMIIIEI0 BI3PYHKH HA CTIHAX 3MIHIOIOTHCS 32 IOMTOMOTOIO CIEIIaIbHUX
CBITJIOZIOAHUX JIaMIT BJIAIITOBAHUX Y BIJCIKK CTIHHU, 1 (JOPMYIOTh OJWH CYLUIbHHUI
MPUCTPIH M1J Ha3BOK MYJbTUILTIKAIIIMTHA cTiHA a00 cTeJsl.

[Iporpamue 3abe3neueHHs] KIMHATH Ma€ MOAUISITUCh Ha YITKUM MO/ acTEKTIB,
o0 y Mipy OHOBJICHb OJHIET YaCTUHU, CUCTEMA HE TOPKaIach 1 HE MIKOAWIIA 1HIIIIH.
JIist bOoro TOTPIOHO CKOPUCTATHCS CIIOCOOOM BH3HAYEHHS YITKHX 3 €IHAHb MIX
YaCTHMHKAMH, SKi MOXYTh 3MIHIOBATHUCh HE 3aJIEKHO OHA Bix 0aHOI. CTBOpIOMOYM
iHTepdeiic, MokHa BU3HAYNTH HEOOX1HY MOBEIIHKY aOCTpaKIlii HE3aJIe)KHO CaMe BiJT
il peasnizarii.

[Iporpamue 3abe3nedeHHs] MOXXHA BBaXaTH SK PIZHOBHUI alTOPUTMY. Y
aIrOpUTMI MOTPIOHO MO3HAYUTH KOMaHIU abo iHcTpyMeHTH. [loTpiOHO BkazyBatu
BX1JIHI JIJaH1 TIPU KOPUCTYBaHHI MaHEIbKOI Ta OTPUMYBATHU B pe3yJbTaTi peasi3allito
onHi€ei 3 ¢yHKIiH. TakuM YMHOM BHUKOHYETHCA II€BHA MOCIIIOBHICTh 1M, IO
HA3WBAETLCSA TMPOIECOM. 3a3BHYaii Ma€eMO BHUKOHYBAaTH MHOXXHHY IIPOIIECIB,
HAMPUKJIA] 11€ MOXe OyTH MIHITTS OAHIET HIKKU CTUTBIIS Ta MITHATTS CUIIHHSA, 5K
00’ €THYIOThCS B PE3YJIbTAT1 3aBEPIICHHS ii.

Knrouamu 10 B3aemojii OyayTh creriaigbHl KapTKH, sIKi OyAyTh CTBOpPEHI
3aBISKH Ta/pKeTaM Ta BHITQKOBiM TeHepallii uucen. Lle M03BOIMTH KOpPUCTyBauy
3apeecTpyBaTHCh B CBOiM KIMHATI Ta KOPUCTYBATHCh O€3TIMITHUM MOCIYraMH JaHOi
KiMHaTd. B cBoro depry Takuii cmoci0 3axXUCTHTh BiJ IIaxpaiB Ta CHPOCTHUTH
OpraHi3alliro TeXHIYHOT MiATPUMKH.

Becw inTepdeiic Oyne peamizoBaHuit 3a mnpuHiunoMm APIL. Ile OynyTh
MOCWJIAHHS 10 HEHTPAJIBbHOTO KOMIT IOTEpa, SIKWK Oy/le BMOHTOBAHO B MIJIOTY, Ta
nepenadi iHgopmariii BiJ HOCisl BBOAY JaHUX 0 HOCIIO BIATBOpPIOBaya.

#include <iostream>
#include "SmartHomeSDK.h"

using namespace std;

int main()
{
SHAPI Initialize();
bool result = SHAPI SetDevicePoweredOn(1, true);
cout << "\nPress ENTER to continue...";
cin.get();
SHAPI Dispose();

Cnncok BUKOPUCTAHUX JIAKepe
1. Smart Home Simulator. URL: https://cutt.ly/tgV 5xt3.

2. Ready Player One. URL: https://cutt.ly/IgV 51Ba.
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METHODOLOGY OF DISTRIBUTED OVERVIEW

Distributed computing is a field of computer science that studies distributed
systems. A distributed system is a system whose components are located on different
networked computers, which communicate and coordinate their actions by passing
messages to one another. The components interact with one another in order to
achieve a common goal. Three significant characteristics of distributed systems are:
concurrency of components, lack of a global clock, and independent failure of
components.

Reasons for using distributed systems and distributed computing may include:

The very nature of an application may require the use of a communication
network that connects several computers: for example, data produced in one physical
location and required in another location.

There are many cases in which the use of a single computer would be possible
in principle, but the use of a distributed system is beneficial for practical reasons. For
example, it may be more cost-efficient to obtain the desired level of performance by
using a cluster of several low-end computers, in comparison with a single high-end
computer. A distributed system can provide more reliability than a non-distributed
system, as there is no single point of failure. Moreover, a distributed system may be
easier to expand and manage than a monolithic uniprocessor system.

So far the focus has been on designing a distributed system that solves a given
problem. A complementary research problem is studying the properties of a given
distributed system.

The halting problem is an analogous example from the field of centralised
computation: we are given a computer program and the task is to decide whether it
halts or runs forever. The halting problem is undecidable in the general case, and
naturally understanding the behaviour of a computer network is at least as hard as
understanding the behaviour of one computer.

However, there are many interesting special cases that are decidable. In
particular, it is possible to reason about the behaviour of a network of finite-state
machines. One example is telling whether a given network of interacting
(asynchronous and non-deterministic) finite-state machines can reach a deadlock.
This problem 1s PSPACE-complete, i.e., it is decidable, but not likely that there is an
efficient (centralised, parallel or distributed) algorithm that solves the problem in the
case of large networks.
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FLEXIBLE PROJECT MANAGEMENT METHODOLOGIES IN TOOLS
SOFTWARE

Nowadays most IT companies are working according to the methodologies
which allow quicker and develop more higher quality product in less time. Plans and
requirements in such projects are subject to change in the process, while previous
methodologies did not allow.

So managers began develop new methodology with new principles of software
development and work with the team. As a result of this work were flexible
methodologies for software development. Flexible methodologies focused at
minimizing risks by reducing the development of a series of short periods of time that
are called iterations, which typically last for one to two weeks.

Each iteration itself looks like a miniature software project, and includes all
tasks you need for the issuance of a minimum increment of functionality: planning,
requirements analysis, design, coding, testing and documentation.

Although individual iteration is usually insufficient to produce new versions of
the product, means that flexible software project ready for release at the end of each
iteration. After each iteration, team performs reassessment of priorities for
development and therefore appears a new iteration. So doing the project, at this way,
we minimize our risks in the project and therefore we save customer money and time
employees. At the end of each iteration we have a finished product or a finished
module of this product, it helps in the future to save time and money accompanied
this project.

That is considerable in its development, accelerating the development of
language and programming technologies and design, that is changed the world to the
way we know. The products of such global corporations as Google, Microsoft and
Facebook have been created and designed according to these flexible methodologies
for software development.
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PO3POBKA ITPOT'PAMHOI'O 3ABE3IIEYEHHSA CUCTEMUA
KOHTPO.IIO, OBJIKY TA ABTOMATHU3AIIII FI3HEC-TIIPOIIECIB
JAUIIVIOMHOI'O TIPOEKTYBAHHSA

[Tpouec iHdopmaTH3amii BHUIIOI OCBITU CYNPOBOIKYETbCSA aAKTUBHUM
BIIPOBA/KEHHSIM 3ac001B 1HQOpMAIIHIX Ta KOMYHIKAI[IHHUX TEXHOJIOTIH B pi3HI
npeaMeTHI o6nacti, B TpodeciiHy AiSIbHICTh BHUKIAJIA4yiB Ta OpraHizaliio
yIpaBJIiHHS HAaBYAJIbHO-BUXOBHUM IpoiiecoM. OJTHUM 3 TaKUX MPOLECIB € HAMUCAHHS
Ta MOJAaHHS TUTIOMHOT pOoOOTH 710 3aXHUCTY B yKpaiHChkuX BY3ax.

VYyacHukm, sKi 3agisHl i 4Yac poOOTH HaA JUIUIOMHOIO POOOTOI YU
OPOEKTOM TMPAaLOIOTh HaJl BEJIMKOK KUIBKICTIO PI3HUX JIOKYMEHTIB Ta CaMHuX
YYaCHUKIB MiJg 4Yac poOOTH HaJ OJHIEID AUIJIOMHOIO POOOTOI JOCHTh BEJIMKA
KUIBKICTh, TPU YOMY 1HOAI BHHHMKAaEe mpoOjeMa BEpPCIMHOCHI JOKYMEHTIB Ta
MOPYIIYETHCS TPABWIBHUN TOPSIIOK TPOXO/DKEHHS BCIX €TamiB IMOJ0 TOIaHHS
JTUTUIOMHOT POOOTH IO 3aXHCTY.

Cuctema, mo Oyna po3poOsieHa aBTOMATH3yE IIPOIECH JTOKYMEHTOOOITY:
BEJICHHS JUIUIOMHHUX pPOOIT CTYJIEHTIB, iX HayKOBUX MyOJiKaIlliid, aKTiB
BIPOBADKCHHS, TAPAHTIMHUX JIUCTIB TOIIO Ta OpraHi3ailiro iHGpopMaIiifHoi B3aeMOIil
M1 KOPUCTYyBauaMu CUCTEMH.

VY pa3i tuny pomatky Oyma oOpaHa BeO-BepcCis, OCKUIBKH 1€ € HaHOUIbII
3pYYHHUM BapiaHTOM 3 OOKY BUKOPUCTAHHS CUCTEM TAKOTO THUITY.

[Iporpama mpencrasise coborww ASP.NET Core MVC nonmatok, skuii mae
TPUPIBHEBY apXITEKTypy: LIap MPEACTaBIEHHS, IIap MPEIMETHOI JIOTIKH Ta IIap
JOCTYITy 10 JaHUX. Y pa3i MOBH mporpaMmyBaHHs Oyna oopana F#. ¥V skocti cxoButia
st nanux BukopuctoByBaBcsa Elasticsearch. Ilap mpenctaBineHHsT HanmvMcaHul 3a
nonomororo ASP.NET Core MVC, map npeamernoi jioriku € .NET Standart
oi0mortexoro kiaciB Ha F#, map goctymy A0 JaHUMX BHUKOPUCTOBYE KIIIEHT
Elasticsearch nist NET NEST.

[Ipu moOynoBi mapy npeacTaBieHHS OyJo 3HANAEHO CHIbHI Ta Cla0Ki
ctopoun ASP.NET Core MVC y mapi 3 F#. Jlo cuibHUX CTOpPIH MOXXHa BIJIHECTH
ctabinpHy poooTy ASP.NET Core MVC ta F#, nassuicts Benmukoro ASP.NET Core
KOM IOHITI Ta mATpUMKOIO ¢peitmBoky Microsoft ta open-source. Jlo crmaOkux
CTOpPIH BIJIHOCUTBCSI TO€JHAHHS OO0 €KTHO- OpIEHTOBAHOI MapajurMu  Ta
¢dbyHkionaneHoi, 30kpema B controller-uactrunax ~ MVC  (peliMBOpKY,
iH(ppacTpykTypHOi Ta Razor.
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Contoller cam 1o co6i € ki1acom, ToX noenHanHs madiaony Partial application 3
(YHKII0HATBHOTO NPOrpaMyBaHHs ISl BOPOBAJKEHHS 3alledKHOCTe (DyHKIIIHN mapy
MpPEeAMETHOI JIOTIKM Ta JOCTymy 10 0a3u AaHuX, 110 0a3yeThCs HA OCHOBI currying, 3
BIIPOBA/PKEHHSIM 3aJIe)KHOCTEH, KoM controller BUMarae njisi CBOro icHyBaHHs a0o
KOH(ITYpYBaHHS SKICh KOMIIOHEHTH a00 MapaMeTpH, € HEBiJ €MHOI0 YacTHHOIO
ASP.NET Core MVC F#.

Monaynb aBTeHTU(IKAII MICTUTH JIOTIKY aBTeHTH(IKaIlll KOPHCTYBadiB Ta
BUKOPUCTOBYE okpemuii iHjekc y Elasticsearch mist 30epexeHnHs HEOOXITHUX JaHUX
KOPHCTYBaUiB Ta iX poJIi.

ap goctyny no nanux BukopuctoBye NEST-kmient .NET ansa Elasticsearch,
mo Hanucanuit Ha C#, Tox Oyno HeoOxigHO peanizyBatu F#- agantep mis C# xony,
1100 MaTH MOKJIUBICTh NMUCATH KOJ Y (PYHKIIIOHAIBHOMY CTHJII.

Elasticsearch OyB 3k0H(}IrypoBaHUM TaKWM YHWHOM, II00 MaTH MO>KJIUBICTh
pPOOUTH YCHIIIHUI MOBHOTEKCTOBHM MOIIYK, TOX OyJlO0 BCTAaHOBIEHO IUIAriH IS
YKpaiHCHKOTO aHajizaropa. Takok Ha KOXHMHA JIOTIYHMNA TUI JAHUX CTBOPIOBABCS
okpemuil iHAeKc. s AOKYMEHTIB, 10 YacTO OHOBIIIOIOTHCS, OyB BUKOPUCTAHUMN
nigxig application side joins, mis iHmux — nested. Lle mom'szano 3 TuM, IO
BUKOPUCTOBYBaHE JIOKYMEHTHOPIEHTOBAHE CXOBUIIE Mepeidavyae MeBHE KOMIIOBAHHS
JaHUX Ta ONTUMI30BaHE JJI LbOTO, a MPHU 3MiHI OyJIb-SKOi BIACTHUBOCTI JOKYMEHTY
BiH MEPEIHIEKCYETHCS.
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Creabmauonok O.I1.
KuiBchkuii HallloHAILHUN YHIBEPCUTET OYIIBHUIITBA Ta apXITeKTypH, Kui
CTYIEHT 6-Tr0 KypCy

PO3POBKA ITPOT'PAMHOTI'O ITPOAYKTY AJAA IHTEPHET-ITPOJAXK

Cdepa iHTEpHET TOPTIBJII AKTUBHO PO3BUBAETHCS, 3aMAHIOIOYHN JeJall OlIbIle
KOPHUCTYBayiB, 110 0a)aroTh 3IIHCHUTH MOKYNKY HE BUXOIAYM 3 AoMYy. BipTyanbhi
MalaHUYMKA 3a0e3MevyloTh BIJBIIyBadiB JOKJIAJHUMHU BIIOMOCTSMH PO TOBAp,
MO>KJTUBICTIO MOPIBHSTH LIHU KUTBKOX MPOAABIIIB, O3HAMOMUTHUCS 3 BIATYKAMH 1HIIUX
MOKYMIIiB, a TOJIOBHE, BChOTO 3a JEKIJIbKAa XBUJIUH MOKHA O(QOPMHUTH JIOCTaBKY 3a
JOMAIIIHbOIO aJIPECO0, 3a0IAJUBIIM Yac Ha BiJBiAyBaHHS Mara3uHiB. llomaHHs
ACOPTUMEHTY B IHTEPHETI — L€ NEPCIEeKTUBHUM HAMpsIMOK PO3BHUTKY O13HECY.
HeBenukoro crapTroBoro kamiTady IIIJIKOM JOCTaTHbO MIO0 BIAKPUTH I1HTEPHET-
Mara3uH, SKUH CTaHE OCHOBOIO /I TMOJAIbIIOrO PO3UIMPEHHS KOMIIAHIi Ta
JIOCSITHEHHS PIBHS PO3APIOHOT MEpexi.

[aTEepHET Mara3uH cTaHe OCHOBOIO JIJIA peai3allii 1JIed BUCOKOTMPHUOYTKOBOTO
013HeCy, SIKIIO U1 BIAKPUTTS CTALllOHAPHOI TOPTOBOi TOYKHU HEAOCTATHHO KOIITIB.
barato mepcrneKTUBHHX HamNpsSMKIB, 3aJIMIIAIOTHCA TAaKUMHU, B IEBHOMY YacOBOMY
iHTepBaii. HoB1 Mojeni rajpkeTiB, MOJIHI OpeH0B1 pedi, iHHOBAIlIT B cdepl MoCIyT 1
T.1., TIPOHUKAIOTh HA PUHOK 3 MEBHUM TEMIIOM 1 BIJCIIAKOBYIOTHCA MOTECHIIMHUMU
nokyniiMu B iHTEepHETI. CBO€YacHE BIIKPUTTSA OHJIAWH PECypcCy, MPUBEPHE yBary
JTOOUTENIB 1HHOBAIIH, K1 B MOJAJBIIOMY MOXYTh 3aJUIIUTUCA B YUCII MOCTIHHUX
KIIEHTIB 1 MOCHPUATH MOJANbIIOMY PO3BUTKY Oi3Hecy. IHma mnoOpa Haroma —
IpeACTaBlIeHHs 1HTEpeciB (ipMH Yy BCECBITHIM MEpEXi, 3 METOK PO3IIMPECHHS
Oi3HeCy Ta TMPOBEICHHS peKJIaMHMX 3axoJiB. OKYIHICTh NPOEKTY, 3aJICKHUTh,
HacaMIiepesl, Biji 0OpaHoro TOBapy 1 OPraHi3aTOPCHKUX 3M10HOCTEHN T AITPHEMIIS.

JlocTynHICTh IHTEpPHET MarasuHy, [isi Oyab-sKOi KaTeropii MmiANpHEMIIIB,
BUCTYyTAE SIK OJIHA 3 TOJIOBHUX repenar. [Ipu BiICyTHOCTI BUIBHOTO Yacy a0o0 3HaHb 3
YIOPAaBIIIHHS, BOJIOAIIOYM JIOCTATHIM OIOXKETOM MOHA KYNHUTH TOTOBY TOPTOBY
IUIOMIAIKY 1 Hajall 3aiMmaTucs ii mpocyBaHHSM. Po3poOka 1HTEpHET MarasuHy Yy
KueBi un iHmmomy wmicti Ykpainu HE € ChOTOAHI ayke mopororo. s Taktuka Oyme
Ay’*e KOpHUCHA TpPH HASBHOCTI OYIb-SIKOTO JOCBiAY pOOOTH 3 BIPTYaJIbHUMH
MallaHYuKaMu. SIKIo peastizaliisi TOBapiB 1 MOCIyTr oOMeXeHa TEPUTOPIEID OJHOTO
TEPUTOPIATBLHOTO OKPYTY, Kpallle OpPIEHTYBATUCS HA MOTCHIIWHUX KJIIE€HTIB BEJIMKOTO
MICTa, TaK K KOHTHHIE€HT KOPUCTYBaviB OyJi€ 3HaYHO IUPIIUM. Y pailoHi 00JIaCHUX
LEHTPIB Ta METAIOJICIB, YaCTO PO3TAIIOBYIOTHCS MOTYKHOCTI BUPOOHHKIB, III0 MOXKE
MOJICTILIUTH JIOTICTUYHI 3aBJJaHHS MPU POOOTI 13 3aMOBJICHHIMH.
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Tyraun M.B.
KuiBchkuii HallloHAILHUN YHIBEPCUTET OYIIBHUIITBA Ta apXITeKTypH, Kui
CTYIEHT 6-Tr0 KypCy

PO3POBKA BATATOIIOTOYHUX JOJAATKIB
baratonoTouHicTh - BiacTuBICTh IuIaTGOpMH (HAMpUKIAA, OMEpaIiitHOl
CUCTEMH, BIPTyaJbHOI MAIMHU 1 T.1.) a00 MOAATKY, SIKa BUPAKAETHCS B TOMY, IO
poriec, MOPO/KEHUN B OMEpaIiiHii CHUCTEMi, MOXKE CKJIaJaTUCAd 3 JEKUIbKOX
MOTOKIB, IO BUKOHYIOTBCS «IapajiebHO», TOOTO 0€3 3alpOonOHOBAHOIO MOPSAKY B
gaci. [lpm BuUKOHaHHI [ESKMX 3aBIaHb TAKWW MO MOXE JOCATTH OLIBII
e(eKTUBHOTO BUKOPHUCTAHHS PECYPCIB OOUMCITIOBAIbHOI MAITHHU.

Taki MOTOKM Ha3MBAaIOTh TAaKOXK MOTOKaMU BUKOHaHHsS (Bix auri. Thread of
execution); 1HOJI Ha3UBAIOTh «HUTKaMW» (OykBajdbHUM Tiepekstan auri. thread) aGo
He(OPMAIIBLHO «TPE.

Bzaraini-to, cyTh 3aMiHM OJHOIO TOTOKY BHKOHAHHS MPOrpaMHM Ha KijibKa
HE3aJIe)KHUX MOTOKIB 3p03yMisa: BOHA MOTPIOHA B TUX BUMNAAKaX, KOJIM BaM MOTPiOHO
BUKOHAaTH y (POHOBOMY PEXHMI SIKICh JOCUTH-TaKH PECYpCOEMHI OIeparlii, siki He
MOBWHHI, B IIJIOMY, BIUIMBAaTH Ha CTAOUIBHICTH 1 MIBUAKICTH POOOTH TOJOBHOTO
noaatky. Knacuunuii npukiaj - e nepesipka opdorpadii B pi3HUX J0JaTKaX, TaK UYd
1HaKIIIE MOB'SI3aHUX 3 BBEJICHHSIM KOPUCTYBauaMH TEKCTY 3a JOIMOMOTOI0 KJIaBIaTypH.
[Ile omuH BapiaHT, 0OpU SKOMY BaM HAmNeBHO 3HAJOOUTHCS BAATUCS 1O
0araTomoTOYHOCTI, - 1€ MpOorpama, SKa Mae BUKOHYBATH KiIbKa PIBHOMPABHHUX
3aBJlaHb OJJHOYACHO. Takuil 1OIaTOK TaKOX MPOCTO 3000B'I3aHUN BUKOPUCTOBYBATH
0araromoToyHy MOJENh B THUX BHITQJKaxX, KOJM Xo4a O OJHA 13 3aBJaHb, SKi
BUKOHYIOTBCSI JTOAATKOM, MOXXE€ HOro MOTEHLIMHO "MiABICUTH" — BHUKJIUKATH
3aBucaHHsA. KiacnyHuil mpukiag TyT NEPEKIUKAETHCS 13 TEMOIO KypCcOBOi poOOTH —
e cepBep JIoAaTkiB abo BeO-cepBep. Tpea B Hail yac OaraTosiAEpHUX MPOIIECOPIB 1
0araTompouecOpHUX CHCTEM TaKOX 37aTeH ICTOTHO MITHATH NPOAYKTHBHICTD
MPOTpamH, M0 TaKOXK, MOTOALTECS, JOCUTh-TAKH HETIOTAHO.

[IpoTe ckiamHICTh HAMMMCAHHS MPOTPAMU TAKOTO THUMY IiJBHIYETHCS. SKIIO
npu poOOTI OJHOrO MOTOKY B paMKax OJHOTO MPOLECY MU MOIJIM B3araial He
HaIpy>XyBaTUCS 3 TPUBOJY PO3IMOALTY MPIOPUTETIB y BUKOHAHHI, NEpPEpPUBaHHI
BUKOHAHHA 1 1HIIMX TMOAIOHUX peuer uepe3 OaHalIbHY BIJICYTHICTh HEOOXIJHOCTI B
YChOMY IIbOMY, TO TPH MEPEXO/Il BT OAHOTO TMOTOKY J0 X04a O TBOX BXXKE BUHUKAIOThH
aesiki mpobnemu. [lorokamMu moTpiOHO KepyBaTH, 4acTo iX HEOOX1IHO MepepUBaTH
MicIisi BUKOHAHHS TOTO 3aBJIaHHA, HaJ SKUM TIPAIFOBAB SKUHCh KOHKPETHUH TMOTIK,
NOTPIOHO OPraHi30BYBATH CIHUIBHUN JOCTYN TMOTOKIB J0 THX PECYpCiB, sKi
HEMO>KJIMBO MPOAYOIIOBATH U1 KOXKHOTO 3 HUX OKpeMo. OJIHaK 11e BCE HE TapaHTye
paBUWIbHOI pOOOTH MIPOTpaMH, B LIJIOMY, HABITh MPHU 1canbHIN peai3allii Kepyrodoi
MOTOKAMH JIOT1KH.
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MarkiBcbkuii P.1.
KuiBchkuii HallloHAILHUN YHIBEPCUTET OYIIBHUIITBA Ta apXITeKTypH, Kui
CTYJEHT 6-ro Kypcy

CYYACHI 3ACOBHA PO3POBKHU REST API 3 BUCOKHUM PIBHEM
ABCTPAKIIII TA BUKOPUCTAHHSIM IPUHIIUITY DEPENDENCY
INVERSION HA ITPUKJIAJI NESTJS

CBIT po3pOOKH PO3BUBAETHCS YK€ IIBUIKO 1 CKIAJA€THCS BPaKEHHS, L0 1S
IIBUJKICTh HETATUBHO BIUTMBA€E HA pe3yJbTaT. AJie € NPOAYKTH fAKI 3MIHIOIOThH
migxoau a0 cydacHoi back-end po3poOkyM HE HEXTYHOYM KIACHYHHMH 1J1eSIMHU
nporpamyBaHHs. CydacHi po3pOOHMKHM MalTh 0e€3/1i4 ajJbTepHATUBHUX BaplaHTIB,
KOJIM MOBa e Mpo CTBOPEHHsS BeO-CEpBICIB Ta IHIIUX CepBepHUX AoAaTKiB. Node
CTaB AyXe MOMYJSIPHUM BHOOPOM, OJHAK Oarato mporpamicTiB BiAJalOTh MepeBary
HaJIAHIIIMM MoBaM HDK JavaScript, ocoOJMBO Ti, XTO TPHUHIIOB 13 Cy4acCHHUX
00'€eKTHO-OpIEHTOBaHUX MOB, Hampukian, takux sk C #, C ++ | Java. Sxmo
TypeScript mpocto no6pe miaxoauts ansa NodelS, To dperimBopk Nest]S BuBoaUTH
Horo Ha aOCOJIOTHO HOBUU piBEHb, HAJAIOYM Cy4YacH1 IHCTPYMEHTH IJii CTBOPEHHS
OPOAYKTIB 3 BHCOKOIO TPHUBAIICTIO JKUTTEBOTO IUKIY 1 BUCOKOIPOTYKTUBHUX
JOJIaTKIiB 3 BUKOPUCTAaHHSM MPOBaWJEpiB, KOMIIOHEHTIB,MOJYJIB Ta IHIIUX
aoctpakuivi. TpanuiiiiHi METOIM TMPOEKTYBaHHS MPOrPaMHOTO 3a0e3IeUeHHs
CXHWJISIOTh JIO0 CTBOPEHHSI MPOTPaAaMHUX CTPYKTYP, y SKHX MOJYJ BHUIOTO PiBHS
3aJie’KaTh BiJl MOJYJIB HIDKUOTO Ta y SIKMX aOCTpaKIlii 3alexaTh BiI JeTaieu
peamizamii. L{i MeTtonu, KpiM BChOTO IHIIOTO, MalOTh HA METI BHU3HAYEHHA l€papXii
HiAporpaM, siKi OMUCYIOTh, SK MOAIYJ1 BHUIIOTO PIBHS 3A1MCHIOIOTH BUKIHKH 0
MOJYIIB HIXKYOTO piBHA. TOMy CTpyKTypa 3alleXXHOCTEH A00pe CIpOeKTOBaHOI
00'€KTHO-OPIEHTOBAHOI MPOTpaMH «IHBEPTOBAHA» MO BIAHOIICHHIO 10 CTPYKTypHU
3aNeKHOCTEH, sKa € pe3ylbTaToM TPAJUIIHHUX MPOLEAYPHUX  METOJIB
IPOEKTYBaHHS.
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Kouap 51.0.
KuiBchkuii HallloHAILHUN YHIBEPCUTET OYIIBHUIITBA Ta apXITeKTypH, Kui
CTYAEHT 5-T0 KypCy

Tumenko O.C.
KuiBchkuii HallloHAILHUN YHIBEPCUTET OYIIBHUIITBA Ta apXITeKTypH, Kui
CTYZEHT 5-TO KypCy

Monmosuy H.JL.
KuiBchkuii HallloHAILHUN YHIBEPCUTET OYIIBHUIITBA Ta apXITeKTypH, Kui
K.T.H., JOIICHT, AoueHT kadeapu IT

BSP I METOJIUMKA JIJISI PEOPTAHI3ALIL JIAJABHOCTI NIJINPUEMCTB

[Tlinxin BSP BusHawaetbcs sk '"mipa, ska JornoMarae IMiANpUEMCTBY
nodyayBatu 1H(opmalliiiny cuctemy, ska BIAMNOBIZae HOro Oe3mocepeaHiM Ta
MaOyTHIM 1H(DOopMaLiitHuM nmotpedam". [HdhopMalliss € OCHOBHUM pecypcoM, 1 1 ¢
IUIAHYBaTH y BCIA TMJIATDKHIA CHCTEMI, HE3QJIEKHO BiJ TOTOYHOTO CTaHy Ta
CTPYKTYPH CUCTEMHU.

BSP 6a3yetbca Ha aHamizi iHGOpMAIIHHOTO MPOAYKTY 1 BUKOHYE 13 eramiB
pobotu. OcoOJMBICTIO METOAY € BHOIp TphOX Oprasizamiinux ¢as, 110
3a0e3Meuy0Th TaK 3BaHMi "3amycK" MPOEKTy, a caMe:

o HlykaTu miATPUMKHY Y KEpIBHUIITBA KOMIAHIT;
. [TinroToBka aHam3y;
o 3yCTpiHbTE KIII€HTA.

Ha erani 4 mepeniyiTh OCHOBHI HANpsSMKH JISJIBHOCTI aJMIHICTPaTUBHUX Ta
O13HeC-TIPOILIECiB, SIKI B HUX BiJI0YBalOThCS. TakoXX MAa€ThbCs MO0 KOPOTKHM OITHC.
Kpok 5 Bu3Hauae oCHOBHI KaTeropii JaHux (JOTIYHO - BIAMOBIAHI THUIH JIAHMX).
Hanpuxman, B pe3yibTaTi KpokiB 4 Ta 5 mpaliBHUKA, PEMOHTY, TPAHCIOPTYBAHHS
TEXHOJIOT1H TOIO, CTBOPIOETHCA KOHTAKTHA MaTpulid. HacTymHUM KpoKoM (IIICTb) €
aHaJsi3 MOTOYHOro Oi3HECy Ta JWHAMIKM cuUcTeMH B Oi3Hec-cuctemi. [lomiOHO 10
etammy 5, Oylo po3poOJeHO YOTHPH TOKA3HUKH, IO BKa3ylOTh Ha TOTOYHI Ta
MaiiOyTHI CHCTeMH, 1110 BUKOPUCTOBYIOTh HEKEPOBaHI CUCTEMH:

Matpuus "KepiBHHK-TIpoIec”, 1m0 BiI0OpaXkae KIIIOUOB1 OOOB'SI3KH KEpiBHHKA,
CTYIIIHB iX 3aHHATOCTI B OCHOBHUX O13HEC-TIpoLiecax opraHizarii;

o Martpuus "iHdopMmariiiiHa cucTeMa-KepiBHUK'", sSika BKa3ye, Kl CUCTEMHU
(moToYHI YK MaOyTH1) BUKOPUCTOBYIOTHCSI KEPIBHUKAMU;

o Marpuus  "iHdopmariiiiHa ~ cucteMa-miporiec”, 10  BijgoOpaxae
B3a€MO3B'SI30K CHCTEMH 3 Oi3HEC-TIpoIecamu;
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o Matpuus "ludopmamiiina cuctema - ®aiinu nanux", sika MoOKasye, sKi
Gaiinm qaHuX Ta sIKI CUCTEMH BUKOPUCTOBYBATH.
Ha erami 7 BUpilIyrOThCS TaKi 3aBJaHHS:

o Busnauenns marpuiii

° Bumoru no inentudikariii Ta HemotpioHa iHPpOpMaIris;

o [IpioputeT moTpeo;

o BusnadeHnHst moTo4HOT poboTH

o HanuxuyTtu aigepcTso.

Toni Bci mpo6sieMu MOAUISIIOTHCS HA TPU THUIIH.

o IIuTanHsg, sKI He IOB’s3aHI 3 aBTOMATH3alll€l0 1 HE BIUIMBAIOTH Ha
1HbOpMaIlIiHy CUCTEMY.

o [Tpo6nemu 3 ICHYIOUMMH HEICHYIOUHMMH CUCTEMaMU;

o [Tutanns npo mMaitOyTHI iHOpMaIIiiiHI cucTeMU;

Ewmicii nepiioro tumy ciij nepeaaBaTH IJIaTKHIA yCTaHOBI JJI 3aTBEPAXKEHHS
BIJIMOBIAHUX pillIeHb. PerTa muTanb COPTYIOThCS 3a 013HEC-TIPOIIECOM.

Ha ges'sTomy erami g apxiTeKTypu  1HQOpMAIIHHOI  CUCTEMU
BUKOPUCTOBYIOThCA TpaauiiitHi metonu. [llocTuii Kpok BH3HA4Ya€e MPIOPUTET Yy
peamizamii Ta omucye OesmepepBHicTh miaxonay. Kpox 11 Cucrema Bu3Haudae
peastizalliro HECUCTEMHHUX 3MiH MIOJ0 MOSBM HOBHX BHUMOT JIO0 Takux cuUcTeM. Etamm
12 i 13 MawTh MpencTaBIsATH 3aBJaHHS Ta 3BITYBaTH NpPO TUIAHW Ta 3BITH IPO
pe3yJabTaTH JisTBHOCTI.

AHani3 Ta opraHizarisi 0a3ylThCS Ha MOOYJOBaHIA MaTpHIIl, 1 i MpobdIeMu
BU3HAUYAIOTHCA (3BUYAHO, 111 MATPUIll JETaNi3yIOThCsl Ha PiBHI AUTOBUX (YHKIIIN),
BHOCSITbCA OCHOBHI1 3MiHH. CUCTEMA.

Cnucok BUKOPUCTAHMUX JKepeJ
1. IBaxnenkoB C.B., [HdopmarriitHi TEXHONOTIT B OpraHizallii 0yXrajirepcbKoro
o0miky Ta aynuty: HaBu. moci0. - 3-te Bua., Bunp. 1 goi. - K.: 3nanns. 2006. -
350 c.
2. Tepemenko JI.O., Marienko-3y6enko I. 1., [adhopmariitai cucteMu 1 TEXHOJIOT1I B
o0miky: Hasu. moci0. - K.: KHEY, 2005. - 187 c.
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MManamapuyk JL.I.
KuiBchkuii HallloHAILHUN YHIBEPCUTET OYIIBHUIITBA Ta apXITeKTypH, Kui
CTyZIEHTKa 1-ro Kypcy

AHAJII3 CTBOPEHHS ACY. MOI'O ICTOPISA

Cy4acHi po3poOHHMKH CUCTEM aBTOMAaTH3allli MatOTh 0arato MOXJIMBOCTEH: 1€
YHCIIEHHI MOBU MpOTrpamMyBaHHSA, Oi10MIOTEKH, BEIWYE3HI PENO3UTOPIi BIAKPUTOTO
KOJy, HapemTi, IOCTYIHE TMPAaKTHYHO OyIb-sSKe O0O0JIaJHAHHS, HEOOXiTHEe IS
po3poOkw 1 TecTtyBaHHs. Y 50-1 poku, ko B CPCP 3apomkyBanacs imest CTBOpeHHS
ACY 1 nodajia akTUBHO PO3BHBATHCS KIOEpPHETHKA, BCIX IIUX PECypCiB HE BUCTAYaIO.
Bueni Toro wacy Oynu He TIIbKM CYXHMH MparMaTHKaMmH, ajie 1 MpIMHHUKaMHU - 1M
XOTLJI0CS MO3UTUBHUX 3MIH y COLI0-€KOHOMIYHHMX BITHOCHHAX, sIKI OyJM MOKJIMKaHi
3a0e3neunt ACY. OpHak Bcs mojaniblia 1CTOpisS CTBOPEHHS aBTOMATH30BaHOI
CHUCTEMH YTPaBJIiHHA B paMKaX KOMaH/IHOI €KOHOMIKH 1 HECKIHUEHHOT OIOpOKpaTii He
HACTUIBKUA ONTUMICTUYHA. AJie IIPO BCE MO MOPSJIKY.

[le Oynu ckyagHI pOKH SIK JJIs BCI€T AeprkaBU, TaK 1 JJIsi €eKOHOMIYHOI cdepH.
36ip Ta 00poOka mJaHWMX TMPO CTaH COpPaB B TOCHOAAPIOIOYUX CYO'€KTax
3IACHIOBAJIUCS BPYYHY, OCHOBHUM HOCieM 1H(opMallii OyB mamip, 00UnCII0OBaIbHOIO
MOTYXKHICTIO - paxyHkH. Ha momomory OyxranrepaM, paxiBHHKaM 1 €KOHOMiCTam
NPUXOJIUIM MAIIMHOMIYWIBHI TMPUCTPOi: apuMOMETpU 1 MeXaHIYHI JIYHWIbHI
mamad. HeszamoBro no mouatky Benukoi Bitumsnsanoi BifiHM OyB Hanaro I KeHHi
MPOMUCIIOBUN BHITYCK KJIABIIIHOI 1 mepQopanuiiHoi MexaHI4HOI O0YMCIIOBAaIbHOL
TexHiku. [Hpopmaris 30upanacs 1 00poOisiiacs B MAaIMHOMIUYMIBHOMY OIOPO - Tak
BumiptoBasiacsi ekoHoMika CPCP noBoenHoro mnepiomy. Jlami ictopis poO3BHUTKY
MaIIMHOJIYMWIBHUX TPUCTPOIB JJII HApPOJHOTO TOCHOJAPCTBA IEPEPUBAETHCSA -
3aBlaHHsA TNPOQUIBHUX KOHCTPYKTOPIB 3BEIHCS A0 po3poOku 30poi, 110
CTBOPIOBAJIAcs, po3BUBajacs 1 (hyHKIIOHyBajla B yMOBaX a0COJIOTHOI TAEMHOCTI.

Bxxe no 1965 poky Haspina roctpa HeoOxinHicTh B ACY, 1m0 BUHHMKIA Ha
XBWJI1 mepioi iHpopMmariiiinoi peBostoiii. O6csar iHpopmariii 3poctaB 1 HEOOX1THO
Oysi0 30UIBIIUTH IMIBUAKICTH ii O0OpoOKH. 3a migpaxyHKaMHU BYEHUX, 30BHIIIHIN
JOKYMEHTOO0IT CepeaHhOT0 MPOMUCIOBOrO MiANpueEMCcTBA B 1965 poili cTaHOBUB
npuban3Ho 100 THCSY AOKYMEHTIB 1 1 MJIH MOKa3HUKIB.

Opnak pami #jpe sumie Oe3Nid MNPOAYKTUBHUX 1 CEPHO3HUX JIOTOBIJEH,
MpPOEKTIB, MoHOrpadid 1 mnyomkamii. Y 1966-my poui  MiHicTepcTBOM
papionpomucioBocti CPCP 1 LCY CPCP OyB 3aTBepIXEHHH «aBaHIPOEKT
nepxkaBHOi Mepexi oouncmoBanbHUX IeHTpiB (['CBIl)». HaykoBumu kepiBHUKaMH
uporo aBanmnpoekra oynmu A.l. Kurtis 1 Afl. Bospcekuit. ¥ 1967-my poui A. 1. Kurtis
OyB  3arBeppkeHUN  ['OOBHMM  KOHCTpyKTOpoM  «TumoBuii  ramy3eBuit

aBTOMaTU30BaHOi cucteMu yrpaBiiHHA - OACY», a HayKOBUM KEpIBHUKOM IIi€i
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OACY 3zarBepaunu B. M. I'mymikoBa. ¥ 1967-my poui A. 1. Kuris 3a 3aBgannsm LK
KOMITapTii MiJAITOTYBaB JIONOBI/lb, B SIKOMY BiH BIIKPUTO TOKa3aB CHJIbHE BiJICTaBaHHSI
B ooOmacti EOM CPCP Bing CIIA. bynu Ha3BaHi 1 OCHOBHI NPUYHMHU IHOTO
BIJICTABaHHS: BIJACYTHICTh KOOpJHMHAIl poOiT B o6nacti ctBOopeHHss EOM i
MPOrPaMHOTO 3a0€3MEUCHHS, PO3'€JHAHICTh PO3POOHHKIB

Onnak came B 60-Ti poku 3'sBnsieThest nepia ACY, sika minuia gaini namnepy -
ACY «JIbBiBY», po3poOka skoi TpuBana 3 1965 o 1967 pp. ¥ 1967 p ycnimHo 0yIio
MPOBEICHO BIPOBAKECHHS MEPIIOI Yyepru cuctemu, a B 1969 p 3gana apyra depra.
BrpoBamkeHHSIM MepIioi uepru BUPINIYBAIUCS 3aBAaHHS OTIEPATUBHOTO TUIAHYBAHHS
1 gucmeryepusaiii BUPOOHHMITBA, a TaKOX MHOro MarepialbHO-TEXHIYHOTO
3a0e3nedeHHs. 3 BBEJACHHSIM JIPYTOi YePru B €KCIUTyaTallil0 BUPIIITYBAIOCS 3aBIaHHS
aBTOMarTM3aili oO0JiKy Ta 3BITHOCTI Ha TMIJNPUEMCTBI, TEXHIKO-€KOHOMIYHOTO
IJIaHyBaHHS Ta NPOrHo3yBaHHsA. TexHiuHOl 0a3ot0 st podotu ACY «JIbBiB»
nocuykuiau ABl MoaudikoBani yHiBepcadbHi EOM «MiHCbK-22», 10JaTKOBO
JTOYKOMIUIEKTYBAaTH pPI3HUMH OJIOKaMH, IO JO3BOJIJIO BHPINTYBaTH 3aBIaHHS
yOpaBJiHH B peaibHOMy MaciuTadl yacy. ACY «JIbpBiB» Bupimmia 6e35114 npooemM
3aBO/Yy: YIpaBJIIHHS BUPOOHMIITBOM, IUTaHYBaHHSM, rpadikoM poOiT; IJjaHyBaHHS
MaTepiaibHO-TEXHIYHOTO 3a0e3MedYeHHs 1 CKIaJChKUX 3amaciB; podoTta 3 (iHaHCOBOI,
YOPaBIiHCHKOI Ta MOCTa4aJIbHUIIBKOI 3BITHICTIO.

Cnigom 3a ACY «JIpBiB» mounHaroThcsi pobotu Ham ACY «KynueBo» s
KyHnuescoskoro paaiozaBoay. Ll cucrtema mpoekTyBanacst 1Jisi BUPILIEHHST SIKOMOTa
O1IbIIOT  KITBKOCTI 3aBJaHb B TPyIl MpUIao- Ta MAaIIMHOOYMIBHUX Taily3ei
MIPOMUCIIOBOCTI. 3aBAaHHS, IOCTABIEHI Mepea po3poOHUKAMH, BUMAarajiu BUKOHAHHS
poOIT BeIM4YE3HOTO, OYKBaJIbHO KOJOCaIbHOTO, 00cary. Y mopiBHsHHI 3 ACY s
JIbBIBCHKOTO TENEBI3IHHOTO 3aBONYy, MPOEKT «KyHIIeBO» BUMaraB OUIbIIOT KIJTBKOCTI
pecypciB K JIIOACBKMX, TaK 1 MPOMHUCIOBHX 1 BBaXaBCS OLIbII OO0'€eMHUM 3a
KUIBKICTIO OIlepalliii, 0 MiJJIsAraloTh aBTOMaTH3alli B paMkax mianpueMctBa. [lo
TOTO X, B XOJ1 NMPOEKTyBaHHs 3HamobOusacs po3podka mig EOM «MiHcbk-32», 110
J0JJaTKOBO 3aTATHYJO poOOTY

Omxe, noyatok crBopeHHss ACY 1y>Ke CUJIbHO 3aTATHYBCSI caMe€ Ha TepUTOopii
CPCP 4yepe3 HeOOI3HAHICTh BIAIU 100 MOro HEOOXIMHOCTI. TWUM HE MEHII HOro
PO3pOOIISIIA X0U 1 HE 3 AY>KE BEJIMKUM YCITIXOM.
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OB'€EKTHO-OPIEHTOBAHE ITPOEKTYBAHHSA NTPOT'PAMHUX
CEPEJOBHUI B YMOBAX PO3NNIOAIJIEHUX BA3 3HAHb
st 00'€eKTHO-OPIEHTOBAHOTO MPOEKTYBAaHHSA MPOTrpaMHUX CEPEAOBHIL B
yMOBax po3Mo/lIeHUX 0a3 3HaHb XapaKTEPHUM €:

° HAsBHICTh JJI1 TMPEIMETHOI 00JacTi €IWHOro Kjacy i1H(opMaiiitHux
00'€KTIB 3 T€3aypPyCOM;

o CTBOPEHHS Ta BEJIEHHS €JMHOI OHTOJIOTII AJISl KJIacy B paMKax BHUJIIJICHOI
mpeaMeTHOI 001acTi;

o HAsBHICTh YHIBEPCAJILHOIO JIHI'BICTUYHOTO 1HTEpIIpETaTOpa pe3ybTaTiB
B paMKax BUIJIEHOT TPeAMETHOI 00J1acTi;

. HasIBHICTh MOJI€JIEH MPOIIECiB B MPOrPAMHOMY CEPENOBHUILI MPEAMETHOL
obmacri:

- MOJ€EJIb KOMIIO3HIIII JOATKIB;

- MOJIETIb €BOJIIOLIT apXITEKTYpPH;

- Mozenb (opMyBaHHS Ta aHali3y BUMOT B CEpPEAOBUI MHPEIMETHOI
00J1acTI;

° crienrdika po3noaiieHoi 0a3u 3HaHb:

- iH(opMariiiina 3aKpUTICTh;

- BJIACHA apXiTEKTypa CXOBHII[ 3HAHB;

° cnieruika MOKIMBOCTI T IKITIOUEHHS 32 TAaHUMH:

- (byHKIIOHATTbHA 3B'A3HICTD;

- 1HbopMalliliHa 3B'SI3HICTB;

- KOMYHIKaTHBHA 3B'SI3HICTH;

- IpoIeAypHA 3B'A3HICTD;
JIOT14HAa 3B'SI3HICTB;
KOHTPOJIb 1 IEpPEBIPKa Y3TOKEHOCTI BUMOT
TIOTE3U — HASIBHICTh B CEPEAOBUII CIIeU(PIUYHUX 3HAHB;
SAIIPO CePEIOBUINA — TAOJHIIl, CYTHOCTI, YSIBJICHHS 1 BITHOIICHHSI,

o €BOJIIOLISI  CEpellOBHUINA: KOomepali, MaTepHH 1 PO3BUTOK NpHU
3a0€3MeueHH] HaCIiyBaHHs.

Takum 4rHOM, 00'€KTHO-OpPi€HTOBAaHE MPOEKTYBaHHS MPOTPAMHUX CEPETOBHIIL
B YMOBAaX PO3MOIJIEHUX 0a3 3HaHb BU3HAYEHO SIK 1HPOpMAIIHHUKN 00'€KT IPEAMETHOT
obJacri.

CnmcoK BUKOPHCTAHHUX JKepeJI
1. ®aynep, M. ApxutekTypa KOPIOPATUBHBIX MPOTPAMMHBIX TPHIOKEeHHH / M.
®aynep. — M.: U3natensckuii oM «Buibsimey, 2004. — 544 c.
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Kpusopyuxo O.B.
KuiBchkuii HallioHaJIBHUI TOPrOBEIbHO-€KOHOMIYHUN yHIBepcuTeT, KuiB
1.T.H., mpo., 3aBimyBad kadeapu [I13taKb

I'aBpuiox 51.M.
KuiBchkuii HaIlloHAILHUNM TOPTOBEIHHO-€KOHOMIYHUN yHIBEpCUTET, KHiB
CTYZEHT 5-T0 KypCy

BUABJIEHHSI KPUTUYHO BAXKJINBUX OB’EKTIB IHOOPMAIIMAHOI
CTPYKTYPHU 3A 1OIIOMOIO TEOPII T'PA®IB

CyTHICTb 3aCTOCYBaHHS TeOpii rpadiB mossrae y mpeacTaBieHi iHGopmaiitHoi
CTPYKTYpPH y BUIJISIII 3BAXKEHOTO Opi€HTOBaHOTO Tpada, ne Hampukiaa, abOHEHTH
MMO3HauYeHl BEpIIMHAMU, a BiOMI HampsSMKHU TOTOKIB iH(opmarii pebpamu. 3amaya
MOJIATAaE Y BHU3HAYEHI 3a JOMOMOrol0 rpada OCHOBHHX Ta PE3EPBHUX MapIIPYTIiB
nepenadi iHpopmarii. OCHOBHUM MapHIPyTOM € MPsIMUI 3B’A30K MK aOOHEHTaMH,
pEe3epBHUII MICTUTh HaWMEHIIY KUIbKICTh MOCEpPEeIHUKIB. AHami3 aOOHEHTIB Ha
KPUTHYHY BKJIUBICTh TIOKAa3ye, BUIYYCHHs SIKOTO KOHKPETHOTO iHQOpMAIiitHOro
CErMEHTY MOX€ IMOPYIIUTU 3B’ A3HICTh BCIET Mepexki, a00 301IbIITUTH HaBAaHTAKEHHS
Ha 1HII cUCTeMH. ICHYIOTH 1 1HIII METOAMKM BU3HAYCHHS KPUTHYHO BAXKIMBUX
00’exTiB 1H(opMariitHoi cTpykTypu. IlepeBarammu 3actocyBaHHs Teopii rpadiB €
MOJKJIMBICTh KOMIUIEKCHOTO TIPEJCTaBJICHHS B3a€MO3B’SI3KIB MiXK 00’€KTaMmH,
BUSIBJICHHS (DYHKIIIOHAJIbHUX 3aJI€KHOCTEH Ta MOOYI0BU BiAMOBITHOT MaTeMaTUIHOT
MOJIETII.

Tak, crtopinku B IHTepHETI MOXXHA NPEACTABIATH AK BEpIIMHU Trpada, a
HAsIBHICTb 3B’A3KYy M CTOpIHKaMH SIK peOpo, 1HIMIEHTHE BIANOBITHUM BEpPIINHAM.
CyuacHa nomrykoBa MammuHa (Google nns HagaHHS paHTy CTOPIHII BUKOPHUCTOBYE
cimeiictBo  anroputmiB  RankPage. IlowarkoBo amroputm RankPage OyB
chopmynvoBanuii C. bpinom Tta JI. Ileiimxem. I[liarpyHTsm g inei paHxKyBaHHA
BaYXJIMBOCTI 1HTEPHET-CTOPIHOK 3a KUIBKICTIO LIUTyBaHb OyB airoput™m [abpienem
ITiancki Ta ®pencic Hapuna 11 HAYKOBOMETPUYHUX PEUTUHTIB HAYKOBUX JKYpPHAIB.
Yucnose 3naueHHs PageRank He € equHuM 3ac000M paH)KyBaHHS IHTEPHET-CTOPIHOK
norykoBoi cucremu Google, a BUKOPUCTOBYBAJIOCh sSIK KOEQIIEHT Jid PIBHS
BIJIMOBIAHOCTI CTOPIHKH 3aMuTaM KOPUCTyBayiB. BianmoBigHO, YuM Oiibllle 3HAYCHHS
PageRank, Tum Oinbimia WMOBIPHICTh MOTPAIUISHHS CTOPIHKM y TIEpIIl  PSJIKU
MOIITYKOBOTO CITUCKY.

3 PO3BUTKOM Ta IHTErpalli€l0 IHTEPHET-MEpeX y pi3Hi chepu i aHam3y ix
BIUIMBY Ha COLIyM JOLUIBHO BHKOPHUCTOBYBAaTH B)XE ICHYIOUMH ONpalbOBaHHI
MaTeMaTUYHUH anapar Teopii rpadis.

Cnucok BUKOPUCTAHUX JIAKepeT
1. I'matiok C., Cunopenko B., Jlykcenko O. CydvacHi migxoaud 10 BUSBJICHHS Ta
imenTudikamii 00'eKTiB KpUTUUHOI 1HPpACTpyKTypu // YKpaiHChKHI HayKOBHUM
)KypHau iHbopmartiiHoi 6e3neku, 2015, — Ne 21. — ¢. 269-275.
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Kpusopyuko O.B.
KuiBchkuii HaIllOHATLHUM TOPTOBEIBHO-€KOHOMIYHUN YHIBEpCUTET, KHiB
1.T.H., po., 3aBimyBad kadeapu [I13taKb

Tkemenamsiai 1.J1.
KuiBchkuii HaIllOHAILHUM TOPTOBEIHHO-€KOHOMIYHUN yHIBEpCUTET, KHiB
CTYAEHT 5-T0 KypCy

METOIU 3AXUCTY BEB-JOJATKIB

Yumano KoMMaHii, HaBITh 3 HE3BUYHUX HAM CETMEHTIB PHHKY, MOBHICTIO
NepexosiTh B OH-TAH. A TOMIMPEHHS OH-JAWH-IJIATEeXKIB TIIBKU MiJCUIIOE IeH
TpeHa. OgHaK MOpsiA 3 OYEBMIHUMH IEepeBaraMud TYT € LUIMM apceHan mpooiiem,
NOB'sI3aHUX 3 0€3MEeKOI0, TPO sIKi 3raJyl0Th YOMYCh B OCTaHHIO 4epry. Tam 1e € oH-
JailH Mpojaxi, BUKOPUCTAHHS CIE1ali30BaHOTO OONaJHAHHA IS 3aXUCTYy € IIO-
CTIPaBXXHbOMY KPUTHYHUM Ta HEOOXiMHUM. AJi€ i3 3pOCTaHHSIM MOKIMBOCTEH BeO-
J0JATKIB BiOYBa€ThCs 30UIBLIEHHS CYKYIMHOI BapTOCTI OOpOOJIIOBaHOI B CHCTEMI
iHpopMmarllii, a TakoX 3pOCTae MMOBIPHICTh €KCIUTyaTallli Bpa3IMBOCTEH B
PO3BUHEHOMY  (DYHKIIIOHAJII MPUKJIATHOTO  3a0e3MeYeHHs. Be6-BpaznuBocTi
MEePEBEPIIYIOTh MO KIJBKOCTI 1 MOXJIMBIA IIKOMAI Oyap-sKi 1HII TpoOIeMu
iH(opMartiitHoi 6e3neku. bulbIIicTh 30BHINTHIX aTaK Ha KOPHIOPATUBHI 1H(OpMaIIiiH1
CUCTEMHU HalllJIeH]1 caMe Ha BPa3JIUBOCTI B€O-10/IaTKIB.

[ToMuniku, siki BUHUKAIOTh Ha €Talll MPOEKTYBaHHS — HaWHeOe3meyHimn, Ta
HAWOUIBII IOPOTi B IJIaHI BUIIPABJICHHS, OCKIJIBKHU, apXITEKTypa € OCHOBOIO YCHOTO,
TOMY IIPU BUIIPABJICHHS TOMUJIKH B OCHOBHOMY MOJYJIi TATHYTbH 3MI1HH JIOTIKH B YCIX
yCMaaKOBaHUX MOAYIsaX. OTHUM 3 TPUKIAIIB TPABHIBHOTO TPOCKTYBaHHS Ta
PO3pOOKH MpoTrpaMHOTO 3abe3nedeHHs Oyiio 3amponoHOBaHO KoMItaHiero Microsoft, a
came Microsoft Security Development Lifecycle (SDL).

Kowmmanist Microsoft aktuBHO BukopuctoBye SDL (Secure Development
Lifecycle) — ne xontuemnitisi po3po0ku, sika mnojsirae y GopMyBaHHI BUMOT JI0 J0/daTKa,
0e3rmeyHoMy MpOorpaMyBaHHI, TECTYBaHHI, cepTUdIKallii, eKCIuTyaTallli Ta OHOBJICHHI.
SDL 6a3yeTbcst Ha OCHOBI MPAKTUK CIIPSIMOBAHUX HA HABYAHHS KOMAaH/H, MMiITOTOBKY
3BITHOCTI Ta Oe3mocepeaHi Aii MOB's3aHl 3 aHami3oM Oe3mneku po3poOJIIOBaHOB
CUCTEMM Ta IMIUIEMEHTAIlli MeXaHi3MIB COPAMOBAaHUX Ha mojimmeHHs Oe3mexu. Lli
NPAaKTHKH Yy BUIJISAI KOHKPETHHX KPOKIB JIETKO JISITAlOTh HA IMUKI PO3POOKHU
MPOTPaAMHOTO 3a0€3MeUeHHS.

CnucoK BUKOPUCTAHUX JKepeJ
1. Microsoft SDL [EnexTtponHuii  pecypc] —  Pexum  noctymy:
https://www.microsoft.om/en-us/securityengineering/sdl/practices
2. Web Applications vulnerabilities and threats [Enextponnmii pecypc] — Pexum

JOCTyMy: ttps://www.ptsecurity.com/ww-en/analytics/web-vulnerabilities-2020/
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Kapram /.
KuiBchkuii HaIlloHAILHUNM TOPTOBEIHHO-€KOHOMIYHUN yHIBEpCUTET, KHiB
CTYZEHT 5-T0 KypCy

CTAH TA TEHJAEHIII PO3BUTKY IITYYHOI'O IHTEJEKTY Y
MOBIJIBHUX TOAATKAX

3a manumu Statista, 1o 2025 poky CBITOBUII PHUHOK IITYYHOTO IHTEJIEKTY
(Tnmepepumuth 89 wminbspaiB gonapiB. Konwm cmpaBa midma 10 TMOIMIICHHS
3a]y4yeHOCTI KOpHCTyBauiB 1 3pocTaHHs Oi3Hecy, LIl BusiBUBCS ayke 3pydHUM.
Pimennsi, 3anponoHoOBaH1 i€ TEXHOJIOTI€0, JOMOMAralTh MiATOTYBaTH 1 3pO3yMITH
B32€EMO/III0 3 KOPUCTYBA4YE€M HA OCHOBI MOJIENICH HOTO TTOBEIHKH.

HITyyHuit 1HTENEKT IOMOMarae po3poOHUKaM MOOLIBHHUX JI0AATKIB CTBOPUTU
HEeIaJIHy KOHKYPEHIII0 JIJIsi KOPUCTYBauiB. 3 MOMEHTY MOSBH IL1€1 TEXHOJOT1, Tally3b
3MIHUJIACS SIK JUJIs PO3JPIOHUX MPOJABIIIB, TaK 1 JJIs MOKYMIIiB. 3 MOMEHTY 3aIlyCKy
MOOIbHI J0JATKU BIUIMHYJIM HA KUTTS KOPHCTYBAauiB. X BMKOPHCTAaHHS 3pOOMIIO
PEBOJIIONIIO Y BCIX aCMEKTaX KUTTSI KOPUCTYyBaya, pO3MIMPHUBIIN HOTO MOKIMBOCTI.

Pimenns I 3aBxau HaMmararoThCsi JOMOMOITH MpalliBHUKAM 3allpONOHYBaTH
CBOIM KOpHUCTyBa4yaM IHTYiTUBHO 3po3ymimuii gocBif. Jomatku I mBummi 1
TOYHII, [0 JO03BOJSIE KOPUCTyBayaM 1 CHIBPOOITHMKAM 3aJMIIATHCS Ha 3B'S3KY.
MapkeTonoru NpUHHSUT TEXHOJIOTIIO MITYYHOTO IHTENEKTY, K HEeBIA'€MHY YaCTUHY
BCIX MOOUTBHHX JOJIATKIB.

Amnanorivaum  ymHOM, Il Hamg3BUuwalitHO KOpPUCHUW IS CKIAJaHHS
MPaBUJILHOTO YSBIICHHS PO KOPHUCTYyBada /Ui JOCATHEHHS OakaHOTO pe3ynbrary. B
Hamri a1 Kommadii iHTerpytorh Il 31 cBoiMM pimeHHAMH IS HaJaHHS
NEPIIOKIACHUX TIOCHYT, oOpieHToBaHMX Ha faHil. IlITy4Huil I1HTENEKT TaKoX
BBQ)KAEThCS BAXKJIMBHMM BKJIAJIOM B 1HAYCTPiIO MOOUTBHUX aonarkiB. Lle BemnuesHuit
pPsAIl TIepeBar MTYYHOI'O 1HTENIEKTY B po3podIn aonatkiB. KopucryBaui cmaptdoHiB
OTPUMYIOTh MIPUBLJIET 31 crIeIliaIbHUMU TporpamMamMu 3 miarpumkoro 1.

3a mporHo3amu, B Haull AHI IITYYHUH 1HTEJIEKT 3a JOMOMOTOK MAaIMHHOTO
HAaBYaHHS HA/ACTh KOPHCTyBauaM JIMBOBMKHI MOXJIMBOCTI Ha mpuctpoi. Kommanii-
PO3pOOHUKM MOOUIBHUX JIOJaTKIB KOPUCTYIOThCA BciMa mnepeBaramu LI mms
yTpUMaHHs cBOiX KiieHTiB. 3rogom ytuiita I crane nemesmie, 1 kommnaHii Oyab-
SKOTO PO3MIpy 3HANUAYTh CIOCIO MO€EIHATH CBIT.

CnucoKk BUKOPUCTAHUX JIIKePe
1. AiThority [Enekrponnuii pecypc]. — Pexxum noctymy: https:// www.aithority.com/
2. Koombea — App Development for Innovative Companies [EnexkrponHuit
pecypc]. — Pexxum noctymy: https://www.koombea.com/
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I'anax O.
KuiBchkuii HaIlloHAILHUNM TOPTOBEIHHO-€KOHOMIYHUN yHIBEpCUTET, KHiB
CTYZEHT 5-T0 KypCy

PO3II3HABAHHS OBPA3IB Y CUCTEMAX SMART HOME

Cy4acHO0 TeHACHITIEI0 po3BUTKY Smart Home € 6ibIn mmpoke 3aCTOCYBaHHS
O0loMeTpuuHuX cucTeM ayTeHTu¢ikaiii. CkaHepu BIJOMTKIB MabI[iB Ta CHUCTEMH
pO3Mi3HaBaHHS OOJMYYS TMPOMOHYIOTh MIBUAKUN 1 3pYyYHUH CHOCIO MiATBEPIUTH
BJIACHHKA, OYJIb TO pO30JIOKYBaHHS cMapT(OHA, 3A1MCHEHHS IIATeXy Yepe3 A0JAaTOK
U TOKYNOK a0o BXiJ B cepBic 0e3 HEOOXITHOCTI 3amaM’SITOBYBAaTH CBIM MapoJb.
Taxi Texnomnorii, six Face ID Big Apple, pazom 3 06e3miu4i0 AaTYUKIB BiIOUTKIB
nanbliB Ha HiIoMy psani TenedoHiB Android, MoXyTb 3poOUTH O1bIl OE3MEUYHUM Ta
O171bII1 0COOUCTUM PO3YMHUH JIIM, SIKMM BITI3HAE FOCHOAApsI 1 pearye Ha Te, KM BIH €.
Po3ymHauii nim, sxuii BIi3HA€ rocrogaps OIs BXIJHUX JBEpEH, MOXIHMBO, HABITh
BITAa€ MOTO MO 1MEHI, MepI HI>)K OHOBJIIOBATH €JIEKTPOHHY TOIITY Ta KaJeHIapH1 MoAil
Ha JI€Hb, 3BYYUTh SK HaykoBa (paHTacTHMKa, ajleé MM HE TaK BXKE W JaJeKO [0
PaKTUYHOI peaizarlii.

Ha tenepimmuiii uyac y cucremax Smart Home Bce OuIbIl aKTUBHO
BUKOPHCTOBYIOTHCS 3ac00M O10OMETPUYHOT ayTeHTH(IKalii K CKJIaJOBOi TEXHOJOT1i
po3mi3HaBaHHs 00pa3iB. 3apa3 ByKe JOCTYITHI JIBEPHI 3aMKH 13 BIIOMTKAMH TabIIiB.
Samsung NponoHye HEBETUKUN aCOPTUMEHT TaKWX 3aMKiB, ajie iM Opakye po3yMHOT
iHTerpaiii 31 Smart Home. 3a qomomororo 1ux 3amkiB Alexa (abo HaBITh TOJOCOBHIA
acucteHT Samsung Bixby) He Moxe NOpuUHHATH TOCHOJIAps JOAOMY Ta
aBTOMATHU3yBaTU HOro PO3yMHI JOMAIIHI MPUCTPOI, KOJM BiH po30JIOKyeTe ABEpl
OJTHUM JIOTUKOM TaJIbIIS.

Jlns BupilmieHHsT 3a7adl po3Mi3HaBaHHS o00pa3iB, Ha HAIl TMOIJISA, OIbII
eekTHBHOIO € moOyJoBa 3rOPTKOBOI HEUPOHHOI Mepexi. 3TOPTKOBI HEHPOHHI
MEpEekKi MaIOTh CHEIiabHy apXiTeKTypy, SKa J03BOJIsE T MaKCUMAIbHO €(PEKTHBHO
posmizHaBatu oOpa3u. Cama ifmest 3roOpTKOBOi HEHPOHHOI Mepeki IPYHTYEThCS Ha
YepryBaHH1 3TOPTKOBHUX 1 CyOIiCKpeTi3ipyromix mapi (pooling), a ii cTpykTypa €
OJTHOCTIPSIMOBAHOIO.

CnucoK BUKOPUCTAHUX JKepeJ

1. Y.-Q. Wang, «An Analysis of Viola-Jones Face Detection Algorithm,» IPOL
Journal, 2013.

2. Khan, H. Abdullah u M. Shamian Bin Zainal, «Efficient eyes and mouth
detection algorithm using combination of viola jones and skin color pixel
detection» International Journal of Engineering and Applied Sciences, Ne Vol. 3
Ne 4,2013.
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Hecsitko A.M.
KuiBchkuii HaIllOHATLHUM TOPTOBEIBHO-€KOHOMIYHUN YHIBEpCUTET, KHiB
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Kypoenko M.
KuiBchkuii HaIllOHAILHUM TOPTOBEIHHO-€KOHOMIYHUN yHIBEpCUTET, KHiB
CTYAEHT 5-T0 KypCy

OCHOBHI MOJIEJII, 3ACTOCYHKH!, KOHUEIII I TEHAEHIIIT
PO3BUTKY XMAPHUX TEXHOJIOT'TH

CyuacHMii pO3BUTOK HAYKOBO-TE€XHIYHOTO MPOCTOPY MPHUBIB A0 BUKOPHCTAHHS
NEPCOHANBHUX KOMII'IOTEpPIB Yy BHPIIICHI TEOPETUYHHX 1 MPAKTUYHHX 3a1ad, IO
BUHHUKAIOTh TPH [iSUIBHOCTI JIIOAMHU Y PI3HUX Taly3siX HAyKH, TEXHIKA Ta
BUPOOHUIITBA 3 METOI0 3BUIBHEHHS JIIOJWHU BIiJ HAJMIPHOTO IHTEJIEKTYaJIbHOTO
HABaHTAXXCHHSI BEJIMKUN €(EeKT Jae BUKOPUCTAHHS OOYHUCIIOBAJIBHOI TEXHIKH IMPH
YMOBI ~ JOCTaTHBOTO  MPOTPAMHOTO  3a0e3nedyeHHs W  ePEeKTUBHOrO  HOTro
BUKOPHUCTaHHA. BHAcmiIOK HbOro OAHMM 13 aKTyaJIbHUX MHTAaHb 3aJIUIIAETHCS
BUKOPUCTAHHS pecypciB Mepexi [HTepHeT y MoeaHaHHI 3 XMAPHUMHU TEXHOJIOTISIMHU.
XMapHi TEXHOJIOTii HaMOLIBII BIAMOBIAAIOTH MOTpedaM BUPIMICHHS HarajJbHUX
COIlIaJILHUX Ta OCBITHBO-KYJBTYPHUX TIpoOJieM cydacHOro 1iHGOpMaIiiHOro
CYCILJIbCTBA.

Mooeni obcnyeosysanns xmapuux mexnono2it. B maHuil 4Yac TPUUAHSITO
BUJUISITH TPU OCHOBHI MOJENI OOCIyrOBYBaHHS XMapHUX TEXHOJIOTIH, K1 1HOJI
HA3MBAIOTh «II1apamMu xmapu». LI Tpu mapu - mociyru 1HQPacTpyKTypH, MOCITYTH
maTGopMu 1 TOCIYTH JOJATKIB — BiIOOpakaloTh OyJ0Ba HE TIJIBKM XMapHUX
TEXHOJIOT1H, a i 1HhOpMaIIHHUX TEXHOJIOTIH B IJIOMY.

Ho mocayr indpactpyktypu (Infrastructure as a Service - laaS) moxHa
BiTHECTH Hallp (PI3MYHHX PECypcCiB, TAKUX SIK CEpPBEpU, MEpekKeBe OONaTHAHHS Ta
HAKONWYyBayi, MPOMOHOBaHI 3aMOBHMKaM B  sKocTi mocuyr. llociyru
1HGPaACTPYKTYpH BHUPIIMIYIOTh 3a/Jady HaJEeKHOIO OCHAIEHHS IEHTPIB OOpOoOKU
JaHUX, HAJAl0Yl OOYMCIIOBAJIbHI MOTYXKHOCTI MO Mipi HeoOxigHocTi. [lpuknagamu
nocayr iHppacTpykrypu ciyxkatb IBM SmartCloud Enterprise, VMWare, Amazon
EC2, Windows Azure, Google Cloud Storage, Parallels Cloud Server i 6arato iHmmx.

[Tocnyru mnatdopmu (Platform as a Service - PaaS) - ue wMoxgens
0OCITyroByBaHHs, B fKiil CHOXKMBa4yeBl HAJAIOTHCS AOAATKH SIK HaOlp mocuyr. Y
HBOT'O BXOJISTh, 30KpeMa, npoMikHe [1O sk mociyru, oOMiH TOBIJOMJIEHHSIMH SIK
MOCITYTH, ITHTETpallis K MOCIyTH, 1H()OpMAaList SIK TOCITYTH, 3B'SI30K SIK MOCIYTH TOIIO.
Hanpuxnan, podounit micie sik mociyra (Workplace as a Service - WaaS) nosBossie
KOMITaH1i BUKOPUCTOBYBATH XMapHiI OOYMCIIEHHs /IS OpraHizaiii poOOYux MiCIlb
cBoix cmiBpoOiTHUKIB. Jlani sk mocmyra (Data as a Service - DaaS) nHamawoTth

KOPUCTYBaueBl JUCKOBHUI MPOCTIP, SIKE BIH MOXKE BUKOPUCTOBYBATH JjIsl 30€piraHHs
46



Posnoainedi nporpaMui cucreMd 1 texuonorii 2020

BeNMKUX 00csriB iHpopmarlii. be3neka sk nmocnyra (Security as a Service - SaaS) nae
MOKJIUBICTh KOPUCTYBauaM IIBUJKO pO3rOpPTaTH NPOAYKTH, IO TO3BOJIAIOTH
3abe3neunT Oe3neyHe BUKOPHUCTaHHA BeO-TexHosorikd. [IpuxnagamMu mociayr
matdopmu ciayxatsh IBM SmartCloud Application Services, Amazon Web Services,
Windows Azure, Boomi, Cast Iron, Google App Engine 1 in.

[Tocayru nonmatkiB (Software as a Service - SaaS) nmpumyckarTh JTOCTYI J10
JIOJATKIB K 70 CEpBiCY, TOOTO MOAATKH MpOBaiiepa 3alyCKaloTbCca B XMapi 1
HA/IAa0ThCsl KOPHCTyBadaM Ha BHUMOTY sK mochyru. [Iporpama € mocTymHOoO 3a
JIOTIOMOTOI0 PI3HUX KIIEHTCHKUX MPUCTPOIB a00 yepe3 iHTepdeicu TOHKUX KIIEHTIB,
HANpUKIJIaA, Takl, SK BeO-Opaysep, BeO-moiurta, ado iHTepdeiicu mnporpam. Ha
KIHIIEBOMY KOPUCTYBaudl JIGKHUTh BIAMNOBIAAIBHICTh TUIBKM 32 30€peKeHHS
nmapamMeTpiB JocTymy (JIOTiHIB, TapojiB 1 T.1.) 1 BHKOHAaHHS PEKOMEHJAIIIH
npoBaiiziepa 3 Oe3MeYHNX HAJIAIITYBaHb JOJATKIB.

[Mpuknagamu  SaaS € Gmail, Google Docs, Netflix, Photoshop.com,
Acrobat.com, Intuit QuickBooks Online, IBM LotusLive, Unyte, Salesforce.com,
Sugar CRM 1 WebEx. Peanizamieto SaaS € 1 3HauHa 4acTUHA 3pOCTAIOYOTrO PUHKY
MOO1TBHUX 3aCTOCYHKIB.

Y xmaphHoi 1HGOpMaLIHHOMY CEpEeNOBHUIIl BHHUKAIOTH YUCJICHHI MPOOJIEMHU
iHbopMariiiHOT Oe3neKku: mommpeHHs mKianuBoro [13, oro BusiBIEHHS, BUSBICHHS
I1O, sixa He € MIKIIIMBUM, ajie MICTUTh B COO1 TMTOMUJIKH, SIKI MOXKYTb MPU3BECTH J10
BUHUKHEHHS JIECTPYKTUBHUX TiporeciB. JIJis BUpIMICHHS BUHHUKAIOUUX 3aB/IaHb
3a3BM4Yail BUKOPUCTOBYIOTHCA ICHYIOY1 pimieHHs: aHTuBipycHe II3, cucremu
BUSIBJICHHSI BTOPTHEHb, CHCTEMH 3arobiraHHs BTOPTHEHb. OIHAK B CHITy BEJIHUKOI
KUIBKOCTI OOYMCITIOBAJIbBHUX BY3JIIB 1 BEIUKHX 00CATIB iH(GOpMaIlii, [IUPKYJIIO0YO0i B
cepemoBuilli, a Takoxk HeomHopimHocti (Hampuknang GaraTommatdopmMHOCTI)
CepeI0oBHILA BCl 3aBIaHHS ICTOTHO YCKIIAAHIOIOTHCS.

XMapHi TEXHOJIOT1l KapJWHAJIbHO HOBHMM CEpBIC, SKUH J03BOJISIE BiJJIAJIEHO
BUKOPHCTOBYBaTH 3acobu 0O0poOku 1 30epiraHHs AaHuX. XMapHI OOYMCIICHHS
3aCTOCOBYIOTHCS JIJIsl BUPIIICHHS 3aBAaHb B PI3HUX MPEIMETHHX 00JIACTAX, TAKUX SIK
CEMaHTHYHUHN TMONIYyK, COLIajJbHI Mepexi, 0a3u 3HaHb, MOJETIOBAHHA (POTOHHUX
KpuctaniB, mnomyk mnociaigoBHocted JIHK Tomro. Ii mepcnekTwBHI TEXHOJIOTIT
MOCTAIOTh 1HCTPYMEHTOM peaii3alii MNPUHIUIIB JIIOJUHOLEHTPU3MY, PIBHOTO
JOCTYITy BCIM KaTEropisiM CIOXKUBAYIB 10 XMapHUX PECYpPCiB

Cnucok BUKOPUCTAHMUX JKepeJ

1. Miller R. Who Has the Most Web Servers? [Enextponnuii pecypc] — Pexum
nocrymy: http://www.datacenterknowledge.com/archives/2009/05/14/whosgot-the-
most-web-servers/

2. Amrhein D., Quint S. Cloud computing for the enterprise: Part 1: Capturing the
cloud. [Enexrponnumii pecypc] — Pexum JOCTYTY:
http://www.ibm.com/developerworks/websphere/techjournal/0904 amrhein/0904
amrhein.html
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Hetaivenxo .
KuiBchkuii HaIllOHAILHUM TOPTOBEIHHO-€KOHOMIYHUN yHIBEpCUTET, KHiB
CTYZIEHT 5-TO KypCy

PO3POBKA ITPOI'PAMHOTI'O 3ABE3IIEYEHHS METOJAMHA
CONTINUOUS INTEGRATION TA CONTINUOUS DELIVERY

Po3po6ka nmporpaMHoro 3a0e3nedeHHs y Cy4acCHOMY CBITI MOTpPeOy€e sIKICHOTO
MOIIYKY MOXJIMBHUX MPOOJEM Ha PaHINIHIX CTaisX Ta MIBUIKOTO pearyBaHHsS Ha iX
nosisy. Came depes 1o moTpedy 3aJ0BOJIBHAIOTH METOIU continuous integration Ta
continuous delivery. Continuous Integration Ha3uBarOTh 6€3MEPEPBHOIO IHTETPAITIEIO,
TaKOXX YacTO B HAYKOBHX CTATTAX MOKHa 3ycTpith ckopoueHHs - CI. Continuous
Delivery Ha3uBawTh 0€3MepepBHOIO MOCTABKOIO, Ta MO AHAJIOTIT e METOJ TaKOX
CKOpOuyIoTh A0 AByx Jjitep - CD. O6uzmBa 1l METOIM NPEACTABISIOTH COOOKO
KyJIbTypY, HaOlp NMPUHILMIIB 1 MPAKTHK, K1 JO3BOJISIOTH PO3POOHMKAM 4YacCTIIIE 1
HaJliHIIIe PO3ropTaTH 3MiHU MPOTPAMHOTO 3a0e3MeueHHs.

CI/CD - ue omna 3 DevOps-nipaktuk. BoHa Takok BiHOCHUTBCS 1 710 agile-
MpakTHUKaM: aBTOMAaTH3allisl PO3TOPTaHHS 103BOJSIE PO3POOHHMKAM 30CEPENUTUCH HA
peanizalii O13HeC-BUMOT, Ha SIKOCTI KoAy 1 Oe3meku. besmepepBHa iHTerparis - 1e
METOJI0JIOTISI PO3pOOKH Ta HaOlp MPAKTHK, MPHU SKUX A0 KOIYy BHOCSATHCS HEBEIUKI
3MIHU 3 YaCTUMHU KOMMITaMu. | OCKUIbKM 0araTo HaWHOBIMIUX 3a71a4 PO3POOISIOTHCS
3 BUKOPUCTAHHSM PI3HUX IJIaT(HOPM Ta IHCTPYMEHTIB, TO 3'IBJISIETHCS HEOOX1HICTh B
MeXaHi3M1 1HTeTpallii Ta TECTyBaHHI BHECEHUX 3MiH.

3 TexHiyHOT TOYKHM 3opy, Mera CI - 3abe3neuyuTH MOCHIIOBHUM 1
aBTOMATHU30BaHUN CMOCIO 30MpaHHs Ta TECTyBaHHA NoAaTKiB. [Ipu HamaromkeHomy
nporieci Oe3nepepBHOi IHTErpalii po3pOOHUKH 3 OUIBIIOK WMOBIPHICTIO OYIyTh
POOUTH YacTi KOMMITH, 10, B CBOIO YepTy, Oy/ie COPUSITH MOJIMNIICHHIO KOMYHIKAIIT 1
M1JBUIICHHS SKOCTI IPOrPaMHOT0 3a0€3MeUeHHS.

besnepepBHa JOCTaBKa MOYMHAETHCS TaM, € 3aKiHUYEThCs Oe3lepepBHA
iHTerpaiisi. Bona aBromMaTu3ye po3ropTaHHs JOJATKIB B Pi3HI OTOUYEHHS: OLIbIIICTh
PO3pOOHMKIB TMPAIIOIOTh SK 3 MPOJAKITH-OTOYEHHSIM, TaK 1 3 CepeIOBUIIAMHU
PO3pOOKH Ta TECTYBaHHS.

[actpymentu CI/CD pomnomararoTh HajalTOBYBAaTH CHEIUdIUHI mapamMeTpu
OTOYEHHS, SIKI KOH(ITYPYIOThCS Tpu posroptanHi. A Takox CI/CD-aBromaTtu3aiis
BUKOHY€ HEOOXiZHI 3amuTH 110 BeO-cepBepiB, 0a3 JAaHMUX Ta IHIIUX CEPBICIB, SIKI
MOXYTh TOTpeOyBaTH Tepe3amycKy ad0 BHUKOHAHHI SKUXOCh MOMATKOBUX O Tpu
pPO3TrOpTaHHI IPOrpaMHu.
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besnepepBHa iHTerpaitis 1 6e3rnepepBHa MOCTaBKa NOTPeOyIOTh OE3MePEePBHOTO
TECTYBAaHHS, OCKUIbKH KIHIIEBA MeTa - po3poOKa SIKICHUX IOoAaTKiB. be3mepepsHe
TECTYBAHHS YacTO peajli3ye€ThCsl y BUTJISAII HAOOPY PI3HMX aBTOMATU30BAaHUX TECTIB
(perpeciiiHuX, MPOAYKTUBHOCTI Ta 1HIIHNX ), K1 BUKOHYIOThCSl B CI/CD mporiecax.

3pina npaktuka CI/CD no3Bossie peanizyBaTu Oe3nepepBHE pO3TOPTAHHS: MpU
yCHIITHOMY TIpoxokeHHl koxy uepe3 Cl/CD-kxonBeep, 30ipkM aBTOMAaTHUYHO
pO3ropTaroThesi B MpoAakiiH oToueHHI. Komanmau, mnpaktukyioul Oes3mepepBHE
NOCTa4YaHHA, MOXYTh JO3BOJIMTU COOl I[0JIGHHE a00 HaBiTh MOBCAKYACHE
po3ropTaHHs. Xoya TyT BapTO 3a3HAYUTH, II0 Oe3nepepBHA MOCTAaBKa MIIXOIUThH HE
JUTA BCiX O13HEC-10IaTKIB.

besnepepBHa iHTErpamis - 1€ METOJAOJOTIS pO3pOOKH, 3acHOBaHAa Ha
perJaMeHTOBaHUX TMpolecax 1 aBromatusaiii. [Ipum BmpoBamkeHHI Oe3nepepBHOI
iHTerpaii po3poOHUKH YacTO KOMMITATh CBIM KOJI B PEMO3UTOPIA BUXITHOTO KOy. I
OUTBLIICTh KOMaHJ JTOTPUMYETHCSA MPaBUIa KOMMITIB K MIHIMYM OIHMH pa3 B JCHb.
IIpy HeBenMKMX 3MiHAX MPOCTIIIEC BUSBIATH ACHEKTH 1 PI3HI MPOOJIEMH, HIXK TPHU
BEJIMKUX 3MIHAX, HAJl SKUMH MPAIIOBAIM MPOTATOM TPUBAIOro mepioay udacy. Kpim
TOro, poOOTa 3 KOPOTKUMHM LUKJIAMH KOMMITIB 3MEHIITYE WMOBIPHICTh 3MIHU OJTHI€T 1
Ti€1 ) YACTHMHH KOy JICKIJTbKOMa PO3POOHUKAMH.

CI/CD € opmniero 3 DevOps-nipakTuK, OCKUIBKH CIPSMOBaHAa Ha OOpPOTHOY 3
OPOTUPIYUSIMH MDK PpPO3pOOHUKAMH, SKI XOYYThb YacTO BHOCUTH 3MIHH, 1
eKCIUTyaTalll€lo, M0 BUMAarae CTaOLIbHOCTI. 3aBASKM aBTOMATH3allli, pO3pOOHUKU
MOXXYTh BHOCHUTH 3MIHHM 4YacTillle, a KOMaHIW eKCIUTyaTallii, B CBOIO 4Yepry,
OTPUMYIOTh ~ OUIBIIy  CTaOUIbHICTh,  OCKUIBKM  KOH(QIrypamiss  OTOYEHb
CTaHIapPTH30BaHa 1 B MPOIIECI MOCTABKU 3IIHCHIOETHCS Oe3mepepBHE TECTyBaHHS.
Takoxx HacTpoiika 3MIHHMX OTOYEHHS BIJIOKpEMJIEHA BiJ MNPOTpaMH 1 MPUCYTHI
aBTOMAaTHU30BaHI mporenypu BiakaTy. Edext Bin BmpoBamkeHHs ClI/CD-xoHBeepiB
MOKHA BUMIPATH y BUTJISA/II KIFOUOBHX MOKAa3HUKIB €(eKTUBHOCTI. Taki MOKa3HUKHU
K YacTOoTa TOCTaBKH, Yac peaii3amii 3MIiH 1 CepelHid dYac BiJHOBJICHHS IMiCI
IHIUJICHTY YacTo NOMMNIIYHThesa mpu BrpoBamkeHHi CI/CD 3 6GesnepepBHUM
tectyBaHHAM. i mouatky pobotu 3 CI/CD xomanzai po3poOHUKIB 1 eKCIUTyaTallil
HEOOX1THO CHUIBHO BU3HAYMUTHUCS 3 TEXHOJIOTISIMU, MPAKTHUKAMU Ta MPIOPUTETaMHU.
Komanau mnoBuHHI BUPOOUTH KOHCEHCYC IIOAO MPAaBUIBHUX MIAXOMIB JO CBOTO
0i3Hecy 1 TexHojorid, mo6 micas BopoBamkeHHs CI/CD komannma mnoctiitHO
JIOTpUMYBajacsi OOpaHUX MPAKTHK.

CnucoK BUKOPHUCTAHMX JIAKepPeJT
1. Gene Kim. The DevOps Handbook: How to Create World-Class Agility,
Reliability, and Security in Technology Organizations — 2012. — Ne 2/2. —
Bein. 56. — C. 25-28.
2. Robbins Jason. Analysis of Git and Mercurial [3armaBue c¢ skpana] / Jason
Robbins. — Pexum goctynmy : http://code.google.com/p/support/wiki/DVC
SAnalysis.
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TixoHoB A.
KuiBchkuii HallioHaIBHUM TOPrOBEbHO-€KOHOMIYHUN yHIBepcuTeT, KuiB
CTYZIEHT 5-TO KypCy

YIIPABJIHHSA NEPCOHAJIOM HA ITIAITPUEMCTBI IT-TAJ1Y3I

[ndopmariitai pecypcu € OAHUM 3 HAWBaXKIIMBIIIMX €JIEMEHTIB PECypCHOTO
NOTEHIIAy TMIANPUEMCTBA, a 1H(OpPMAIlsl BHUCTYNAE KIOYOBUM €JIEMEHTOM
YOPaBIiHHA MIANPUEMCTBOM, KOHKPETH3Yy€ TOTpPeOU yMOpaBiiHHSA €()EeKTHBHICTIO
013HeCy. YIpaBiHHA MiMTPUEMCTBOM — II€ YIPABIIHHSA YOTUPMA MPOTHIICKHOCTIMU:
KIIIEHTH, TIepcoHal, (iHaHCH 1 O13HEC MPOLECH, SIK1 € PYLIHHOK CHIIOK OyAb-IKOTO
PO3BUTKY, B TOMY YHUCJI1 i po3BUTKY Oi3Hecy. Hampukian, dhiHaHCH — 1€ BHYTPIIIHIN
pecypc, a KIEHTH — 30BHINIHIN; TaK caMO MEpPCOHa — 116 MOTHBAILIIMHI CTOCYHKH, a
O13HeC-IpolIeCH — pallioHaJIbHI TEXHOJIOT1l, B TOMY 4MCIl ¥ 1HGOpMaIliiHI CUCTEeMU
yhOpaBiiHHA mignpueMcTBoM. OpHak came OallaHC IUX MPOTHIEKHOCTEH POOHUTH
MEHEIKMEHT €(PEKTUBHUM, a 013HEC — YCHIIIHUM.

Mopenb ynpaBiaiHHS NEPCOHANOM, SIKa BIAMOBiA€e cTparerii 1 nuisiM Oi3Hecy,
TaKOXX BKJIIOYAE YOTHPU KOMIIOHEHTH — CTPYKTYPOBaHUM HaJeKHUM YHUHOM
(dbyHKIiOHAN (OpraHi3alliiiHa CTpyKTypa MiANPUEMCTBA, TTOCAA0B1 1HCTPYKIN TOIIIO),
CUCTeMH yHpaBIiHHA TiepcoHa’oM (miadip, PO3BUTOK, MOTHBAIS 1 Kap epHE
3pOCTaHHs), KOMIETEHTHOCTI, sIKI MOTPi1OHI JJIst 3/IMCHEHHSI TIsUTBHOCTI, Ta COIliabHa
(KopnopaThBHA) KyJIbTYypa.

OcnoBuuii kamitan [T-komnaHii — 11e BUCOKOKBasi(h1KOBaHI CIEI1aTiCTH, TOMY
3abe3neueHHs npodeciiHoro po3BUTKY mpariBHUKIB I T-komMmnaHii 1151 MaltOyTHHOTO
30UIBIICHHST TPOAYKTUBHOCTI Tpali 1, SK HACIIJI0K, MNPUPOCTy NPUOYTKYy Ta
JOCSITHEHHSI COIIaIbHOTO e(DEeKTY, € OHUM 3 OCHOBHUX O0OB’sI3KIB MEHexKepa. Aje
IpU LOMY 3aBXKIM 30€piraeTbCs PU3MK TOTO, L0 MICHS OTPUMAHHS HEOOXITHUX
3HaHb Ta JOCBIAY TPAIIBHUK MOXE IMEpPEeUTH Ha POOOTYy 10 KOHKYPEHTIB abo
3aNUIINTA KOMIIAHIIO JUJIsl OpraHizaiii BIACHOI CIpaBH, TUM CaMUM CTBOPIOIOYH Tif
KOHKYPEHITIO.

He 3aiticHIOBaTH 3aX0/iB 13 pO3BUTKY NMPO(dECITHUX KOMIETEHIIIN MpaIliBHUKIB
IT-xomnaHiss HE MOXe, OCKUIbKM 3ITKHEThCS 3 PU3UKOM TOrO, LIO BTPATUTH CBOI
KOHKYPEHTHI NIepeBaru, Kpamux MpaiBHUKIB, a TAKOXK IM1JK Ha PUHKY mpartii [2].

[IIo6 po3BuBaTH CIIBpOOITHUKIB, HEOOXI1THO BMITH iX OI[IHIOBATH, a TOJI BXKE
HAa OCHOBI IIi€i OLIHKKM MOKHa OyIyBaTH IUIaHU PO3BUTKY (axiBuiB. DaxoBiCTh
npainiBHuKiB IT-komMnaHii OIIHIOWOTE BIANOBIAHO 10 cTtanaaptry CMM («Moaenb
OIIIHKH 3p1JIOCTI MpoIIeciB kommaHii — po3pooHukiB [13y», Capability Maturity Model
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for Software CMM). OkpiM mpoIECHOI 3pUIOCTI, 0 YyBaru OEpyTbCs IIIe
OPOAYKTUBHICTh 3a 3BITHMM Tepio (OLIHIOE KEpIBHUK MPOEKTY), TEXHIYHI 1
«TPOIECHI»  3HAHHS, OCOOHUCTICHI SIKOCTI. 3a OIlIHKaMH  TIPHUCBOIOIOTHCS
kBaidikariitai piBHi: Monommwuii (Junior), cepenniit (Middle), ctapmmii (Senior) Ta
excnept (Principal) [1].

[IpoTsirom ocTaHHiIX pokiB puHOK IT-mocnyr B Ykpaini CTpiMKO pO3BUBAETHCH 1
Ha Cy4yacHOMY eTami oXorunoe moHaja 150 Tuc. mpaiiBHUKIB rainy3i iH(popMamiitHux
TEXHOJOTIM. VY KpaiHi [JilOTh JEKUIbKa TUCAY KOMIIAHIHA, [€ MpalioTh
BHCOKOKBaTi(hikoBaH1 (paxiBIl 3 AKICHOI TEXHIYHOIO OCBITOIO, SIKi Ha/IaI0Th MOCITYTH
3 po3poOku mporpamuoro 3abe3neuenns (I113), peanizytors cepsicu 113.

Brnnus IT-cekTtopy Ha pO3BHUTOK E€KOHOMIKM € Oe3mepeyHuM, IMpoTe MHOoro
OI[IHIOBaHHsS BHUMAara€ BIJAMOBIIHOI CTaTUCTUYHOI 0a3u. BogHodyac pHUHOK
iHQopMaIiiHUX  TEXHOJOTIM VYKpaiHu ¥  J0C1  3aJIUIIAEThCA  HEJOCTATHBHO
JIOCTIPKEHUM  Yepe3  HHU3Ky  TpoOjeM, TMOB’s3aHUX 31  CTaTUCTHYHUMH
CIIOCTEPEKEHHAMH [2].

B Vkpaini IT nocinae Tpere micie cepesl OpleHTOBAHUX Ha €KCIOPT 1HAYCTPii,
MOCTYMNAIOUUCh JIMIIE arpapisiM Ta Metairypram. 3a mjacymkamu 2016 p. punok IT-
nocyr 30utbmuBcs 10 2,9 mupa goi. CHIA, mo ctanoButs 4% BBII kpainu [6].

3riIHO 3 CTaTUCTUYHUM JociimkeHHsM IT-punky B VYkpaini Ta €Bpori,
VYkpaina mocsirae mepiie micie 3a oOcsroM HajnaHHs [T-mociayr Ha ayTCOpPCHHTY,
cmiaoM 3a Heto ine Pocilicekka @epeparist Ta iHmI kpainu €sponeiickkoro Coro3y.
Hani BuknagenHi 3a 2018 pik y mpami — «Cratuctuune gochipkeHHs puHky [T-
nocayr B Ykpaini» [1].

3 TOTO yacy MM Ma€eMoO MPHUPICT B 5-7 BIJACOTKIB Ha PIK, 3 I[LOTO MU MOXEMO
ka3aty, 1o IT-ramy3s -11e MoJiofia Ta MEPCIEKTUBHA Taly3b B CydacHI yKpaiHChKIM
E€KOHOMIITI

3pocTaHHsl PUHKY BiJOOpa)X)aeThCsl 1 Ha MIABUIIEHHI KUTBKOCTI BakaHCIN (Ha
40%). Y 2015 p. maiixe 30 Tuc. ocid mpoiinm yepe3 pizHoMaHiTHI Kypcu Ta IT-
nporpamMu y crnermiaimizopanux IT-mkonax [4]. 3a pesymbratamu 2016 p. 12
YKpaTHChKUX KOMIMaHiil notpanwid B pedtuHr 100 kpammx nocradyaibHUKIB MOCITYT
ayrcopcury The Global Outsourcing 100, momepeaHbOTO POKY TaKUX KOMITaHii
OyJ10 IecsTh.

[le cBiguuTh, W0 YKPAIHCHKUH PHUHOK 1H(QOPMAIINHUX TEXHONOTIH €
KOHKYPEHTOCTIPOMOXKHHM 1 Ma€ MEePCIEKTUBY IS MTOAATBIIOTO PO3BUTKY

CnucoK BUKOPHUCTAHMX JIZKepPeJT

1. IT-pekpyrunr kak mnpodeccus u OuszHec [EmexktponHuit pecypc]. — Pexum
noctymy: http://www.prodnepr.dp.ua/stat.php?stat=246.

2. VYkpainceka IT-iHmycTpia: 3arambHi gani Ta piBeHb creniamictiB. IT Ukraine
Association. [EnexTpoHHHMI pecypc] — Pexum JOOCTYITY:
https://itukraine.org.ua/infografika.-ukrainska-it-industriya-zagalni-dani-ta-
profesijnij-profilspeczialistiv.html
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IT-CUCTEMMU PO3III3BHABAHHS TA ObPOBKHU MOBJIEHHSA

OnnuM 3 3aTpeOyBaHMX HAIpPsIMKIB PO3BUTKY Cy4dyacHUX 1H(OpMaIiitHIX
TEXHOJIOTI € BIPOBA/PKEHHS MOBHOTO iHTep(eiCcy B TOBCAKICHHE >KUTTS
kopuctyBada. [Iporpec y po3poOmi mporpam 1 CHUCTEM, IO BKJIIOYAIOTH 3aCO0U
MOBHOTO BBEJICHHA iH(opMarlii, BaxKko nepeorinutu. L{i TexHomnorii orpuMyroTs yce
Ollplle TOLIMPEHHS, aje, 1 He3BaXKarodl Ha ICHYIOYl JAEsKl HEIOJIKU, CHiJ
BPAaxOBYBaTH IEPCIEKTUBU PO3BUTKY BY3bKOCHEIIai30BaHUX CHUCTEM, IO MaroTh
MpakTUYHE 3acToCyBaHHs. Po3mi3HaBaHHS MOBJIEHHS a00 MOBIEHHS-Y-TEKCT (aHIJ.
speech to text (STT))— mporiec mepeTBOpEeHHST MOBJICHHEBOTO CUTHATY B TEKCTOBUU
noTik. He BapTo muiyrat 13 BH3HAYEHHSM pO3Mi3HABaHHS MOBH, OCKLJIbKHU
«pO3MI3HATH MOBY» 0€3M0CepeTHRO O3HAUA€ JIMIIE JAaTH BIAMOBIAb HA MHTAaHHA, 10
SKOI MOBM HAaJIe)KUTh CETMEHT MOBJIEHHEBOTO curHainy. Po3poOka MOBHOTO
iHTep(eiicy JOCUTh MHOTOIIJIAHOBA TEXHIUHA 3a/1a4ya, pO3B’S30K AKO1 3HAXOAUTHCS Ha
CTUKY Oaratbox ramy3eil Hayku. JIfoquHa mpu CIPUIHSATTI MOBHU 3aJIy4ae MEXaHi3MU
acoLIaTUBHOTO aHaJi3y, 10 mepeadadae HE MPOCTO Po30ip 1 MOPIBHSIHHSA MOYYTHX
3BYKiB, aje€ Takox 30ip (oHEeM B CIOBEeCHI 00pa3w, MiAOMpArO4Yr HAWOIIBII
BIJIMOBIAHI CJOBa HE TUIBKKM II0 3BYKOBIM MOMIOHOCTI, ajie 1 MO IHTOHAII,
€MOILIIfHOMY 3a0apBJIEHHIO, KOHTEKCTY CJOBa, (pa3u, PEUYeHHsS 1 HaBITh BCHOTO
Tekcy. Tomy, JIOOMHA 37aTHA PO3II3HABATH MOBY HaBITh MpPHU BEIUKOMY Opaky
iHpopMarlii, Ky BoHa crnpuiimae. Tak, Mu HabaraTo BUMOTJIMBIIIL 0 SKOCTI 3BYKY
IpU MPOCITYXOBYBaHHI TEKCTY Ha Uy>Kili MOBi SIKY MOXJIMBO MU MOTaHO 3HAEMO, HIXK
IpU COPUUHATTI piHOI MOBH. 3ajaya po3Mi3HABAaHHS MOBH MOJSTa€ B TOUHOMY 1
e(peKTUBHOMY, B KOHTEKCTI alroputMmy Kiacudikailii, BIATBOPEHHI BHMOBIEHOTO
MOBJICHHEBOTO CHTHaily. B migxonax, 110 BUKOPUCTOBYIOTHCSI ChOT'OJHI, 1i pillleHHS
MOJISITa€ B TOCIIIOBHOMY TIOPIBHSIHHI 3 €TaJIOHAMH, IO 3aJaHi CIIOBHUKOM CHCTEMH
pO3Mi3HaBaHHSA MOBHU. 3BICHO CJIIOBHHMKOM MOXYTh BUCTYMAaTH PI3HOMAaHITHI (OHEMU
OPUPOIHOT MOBH, IO POOUTH MOXKIMBUM MOOYIOBY CHUCTEMH PO3Mi3HABAHHS MOBH
HaBiTh 0€3 CIOBHHKA y NPSAMOMY pPO3YMiHHI LOT0 cioBa. CIOBHUK MOXE JIMIIIE
J0TIOMaraTy BUMIPABUTH MOMUJIKH PO3MTi3HABAHHA.

CnucoK BUKOPHUCTAHMX JIAKepPeJT
1. PosmiznaBanust wmoBneHHs [Enextponnmit pecypc] - Pexum gocrymy

https://uk.wikipedia.org/wiki/Po3nizHaBaHHs MOBJICHHS
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OCOBJIUBOCTI PO3POBKHN MOBIJIBHOT'O JOJATKY IJIs1 1H3

MoO6iabH1 J0AATKU CTald OJHUM 3 TOJOBHUX TPEHIIB Y PO3BUTKY
1HGOpMaLIHHUX TEXHOJIOTIH 3a ocTaHHI pokH. [lepeBaroro MOOLTPHUX JAOAATKIB € T€,
0 KOPUCTYBAaY MOXE OTPUMATH JOCTYM 10 HUX, MepeOyBaroun B OyIb-IKOMY MiCIIi
Ta B Oyab-akiii cuTyauii. MoOUIbHEe NPUCYTHICTH Yy MPOLIECI BUXOBAHHS € HOBOIO
BUXOBHOIO MMapaJNTMOI0, HA OCHOBI SIKO1 CTBOPIOETHCS 1HINIE BHXOBHE CEpEIOBHIIIE,
AK€ POOWTH caM TMPOIEC BUXOBAHHS O€3MEePEePBHO-KOHTPOJIHLOBAHUM Ta MOTHBYE
IpaIiBHUKIB JOMIKUIBHUX 3aKJIaJIB BIAMOBIJAILHO CTAaBUTHUCH O CBOiX OOOB’S3KiB.
[To manum Gartner, y 2018 poii mo BcboMy CBITY Oyno mpojaHo oOunbiie 1.5 mupa
cmaprdoniB. Ctanom Ha 2018 p. Ounblie HIXK OAHOTO MUTIOHHY JOJATKIB OYJIO
po3pobnieno ans 10S. AHani3 mokasas, mo Ouibmie 70% MOOUIBHUX PO3POOHUKIB
BUKOpUCTOBYBaIM Iat@opmy 10S s po3poOku Ta myOmikarii JogaTkiB. Y
CydyaCHHX yMOBaX pPO3poOKa T0MATKIB y OUIBIIOCTI BUMAAKIB BHIE 0 MOTPEOH
BUKOPUCTAHHS 1HTErpoBaHUX cepenonuill po3pooku (ICP). Bonn MaroTe 6e3nepeyHi
mepeBard, came: Ipolec KOMmumamii, 30ipka 1 3amuc JOJATKy 3a3BUYal
aBroMatu3oBaHi. CyuyacHuii ICP «iOS po3poOHuKa» MOBUHHI MIATPUMYBAaTH MOBH
nporpamyBaHHs: Swift, Objective C, C++, a TakoX 1HIIII MOBHU BIpTyaJabHOI MaIIHH,
108, siKi perynsipHo BUKOpUCTOBYIOThCA. ICP moBuHHI OyTH cyMicHI 3 Oyab SIKUMHU
30ipKaMU CHUCTEM KOHTpOJIS Bepcii, Hampukian, Ant, Maven a6o Gradle. Ogaum 3
Hanouem nonyssipaux ICP mnst po3poOku mig OC i0S e Xcode. 3 Touku 30py
MoxuBocTerd 1 miHu Xcode Oe3komToBHBIN s kopuctyBadie MacOS [1]. B
CydyacHOMY CBITI HaOyBae Bce OibIlie 00epTiB PO3BUTOK HOBITHIX TEXHOJIOTIM Ta X
BUKOpHUCTaHHs cepea HaceneHHs. OCOOJIMBO 1€ CTOCYEThCS MOJIOIUX OAaThKIB, SIKi
MaloTh BEJIMKY MOTpedy y MoOy/OBl CBO€i Kap’€pu Ta aKTUBHUHM BIAMOYMHOK. Lle
3aJMIIIae Majgo 4acy Ha BUXOBaHHS JITEH, IO 3MYIIYE BiAMPABIATH iX y IOIIKUIbHI
3anagu. CrneuudiuHi BUMOTH A0 PO3POOUTH JONATKY: MONIMIIATH KOMYHIKamii
0aThKIB 3 aJMIHICTpAIlI€l0 3aKiady 1 BUXOBATEISIMU; KOHTPOJIOBATH BCl MOJIIi, IO
BiI0YBAIOThCS y MPUMILICHHSX; ONMEPATUBHO BCTAHOBJIIOBATH ayJ10-Bi€O 3B’SI30K 3
NpaiiBHUKaAMU 3aKIady.

CnucoK BUKOPHUCTAHMX JIAKepPeJT
1. bamuk H.b. Meronnyni pexomeHpauii A MNpPOBEACHHA NpakTUKH 3 Web-
nporpamyBanHs. / H.b.banuk, B.I1. Onekcrok, B.I. Manaztok — TepHOMIbChKHIA
HaI[lOHANbHUI menaroriynuii yniepcutetimeni B.I'natioka, 2015. — 56 c.
53



Posnoainedi nporpaMui cucreMd 1 texuonorii 2020

UDC 658.012.32

Bushuiev Serhii
Kyiv National University of Construction and Architecture, Kyiv
DSc (Eng.), Professor, Head of the Department of PM

Bushuieva Nataliia
Kyiv National University of Construction and Architecture, Kyiv
DSc (Eng.), Professor, Department of PM

HYBRIDIZATION METHODOLOGY FOR SUSTAINABLE STRATEGIC
MANAGEMENT OF PRJECTS IN CIRCULAR ECONOMY

The article considers models and methods of construction and implementation
of nonlinear strategies for managing projects and programs. In practical business,
enterprises are often faced with the problem of selecting the best methodologies
necessary for the effective management of a portfolio of programs and projects. As a
rule, in specific unique conditions for the implementation of programs and projects, it
is difficult for the enterprise's methodologists to choose a methodology that is
"suitable" for the goals and scope of the functional scope of the projects from the
methodologies presented on the global or national "market". If, however, a systematic
approach is made to the problem of choosing a methodology, then it is obvious that a
"boxed" product in this situation cannot be ideally suited since this product was
developed for specific application conditions that cannot coincide with the conditions
at this enterprise. This problem poses a challenge for the enterprise's methodologists
either to adapt the "boxed" methodology or to develop their own, for this portfolio,
under the conditions in which the enterprise operates. An optimal project
management methodology will guide the project manager through a controlled,
manageable and visible set of activities to achieve project results. However, the
development of a new high-quality methodology is a very costly undertaking,
requiring highly qualified methodological resources, diverse professional experience,
time, etc. In professional cases, when solving this problem in circular economy,
methodological managers follow the path of adapting existing methodologies. In
many cases the methodology need to be extended from the lifecycle and extra technic
for the simulation circular processes. Adaptation of methodologies can take place
using convergence and/or hybridization.

The current state of goal setting and determination of effective strategies for
program implementation with changes in the directions of development strategies at
bifurcation points in the environment, challenges, risks and opportunities are
analysed. Sustainability of program development in the conditions of fast and critical
changes of external and internal environment can be provided by effective models
and methods of goal-setting and achievement of infrastructure programs in the
conditions of critical changes of external and internal environment. To manage
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infrastructure programs taking into account the dynamics and adequate response and
compensation for changes in the environment, the infrastructure program manager
predicts trends in the environment in the short and long term. The formulation of the
mission and definition of the nonlinear strategy of the infrastructure program is based
on the concept of assessing its value as it is presented by the customer, which will
allow stakeholders to communicate as productively as possible and, if necessary,
agree with the customer changes and additions to the infrastructure program.
Contextual analysis is considered as a methodology for understanding and presenting
a holistic picture of the infrastructure program. This analysis is used to interpret the
mission and strategy if the interacting numerous values of the infrastructure program
are expressed in the abstract. Uncertainty of this type causes numerous losses and
additional costs. Misunderstandings arise because the context of the mission and the
nonlinear strategy cannot be fully disclosed due to the underdevelopment of relevant
models and methods. Therefore, the basic rules of their interpretation are proposed to
describe the mission and strategy of the infrastructure program.

Ontologically, the convergence of project management methodologies arises
under the influence of external and internal conditions in a situation of sufficiently
large-scale, multifunctional projects and / or programs into the circular economy and
society. Performing complex, multifunctional project programs, the enterprise
management is consciously or not logically forced to follow Ashby's law: to
effectively manage the variety of projects included in the program, it is necessary to
have a set of methodologies larger than the variety of projects.

In the practice of managing programs, three approaches to strategy
implementation are applied. The first type of approach is to establish certain
principles and / or implement an appropriate structure for the day-to-day operations,
basic and minor decisions to enhance the professionalism and culture of the
organization's members. This technique is developed to create a well-managed
organization. The second type approach is aimed at the development of new
techniques and mechanisms for their implementation, which the organization can
apply in work with both technological processes (equipment and technology) and
management (business processes and business models) for circular economy. The
third type approach defines the mechanism of cyclical creation of new values, such as
products and services, which provide organizations with success, which in turn
defines the existing values of the organizations themselves. Development of
methodology for profiling the strategy of infrastructure programs provides the
construction and selection of the most effective nonlinear strategies in conditions of
turbulence of the internal and external environment. The model allows you to build
trajectories for the development of the infrastructure program. At the same time, it is
possible to determine management parameters and develop management paradigms
and a "creative mechanism" for counteracting crisis phenomena and sustainable
development.
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®OPMYBAHHS MICIi TA CTPATEI'Il IPOEKTIB CTBOPEHHSI
THOOPMALIMHUX CUCTEM

[TouaTkoBa Micii Ta cCTpaTeriai MPOEKTY CTBOPEHHS 1HQOpMAIIHHIX
TEXHOJIOT1M MEepPEeTBOPIOETHCA B MPOAYKT MPOEKTY, L0 MA€ YHIKaJIbHY I[IHHICTb
aKTUBY, BHACIIJOK (POpMyBaHHS YiTKOi KOHLEIMIIT 1 apXITeKTypU MPOEKTY, CUCTEMHU
IJIaHYyBaHHS 1 MOHITOPHUHTY, a TAKOXK caMoi peasizalii i moa0 Horo 311HCHEHHS.

CroyaTky MicCis Ta CTpaTerisi, Ha JOCATHEHHsI K0T CIIPSIMOBYIOTh CBO1 3YCHILIS
3alHTEPECOBAHI CTOPOHU B MPOEKTI, OKPECIIOE TUIBKH 3arajibHE PO3YMIHHS, SIKeE
MPEJICTaBIISIE CYTh MPOEKTY Y CTUCIOMY (DOPMYITIOBAHHI.

CTBOpEHHSI I[IHHOCTEH PO3TISAIAETHCS SK OCHOBHA KOHIICTIIIS TPOEKTY, SIKa
PO3TOpPTAETHCS TIOETAITHO MPH 3acTocyBaHHI MeTooorii Agile. [Ipoext mounHaeThCs
3 BU3HAYEHHS BUJY LIHHOCTEH, K1 MOTPIOHO CTBOPUTHU, MOTIM MEPEXOJUTH JO0 IiH,
CIpSIMOBAaHUX HAa CTBOPEHHS IIIHHOCTEH, 1 J0 BHU3HAYEHHS TOTO, KOJU CJiJ
3MIACHIOBATH MPOLEC YIPABIIHHS, 0 KOPETy€e MiSUIBHICTD 31 CTBOPEHHS LIIHHOCTEH.
HaiiBaxnuBimmM y 11iid poOOTI € TpolleCc BU3HAYEHHS MICii Ta CTparterii, SKui
CIIPSIMOBaHUM IMIJIFOTOBKY TMPOEKTY 3a JOMOMOrow iAeHTudikaimii mpobieMm 1
dbopMyItoBaHHS KIIOYOBUX HANPSMKIB cTpaTerii. L{ei mporiec ckinagaeTbes 3:

- KOHTEKCTHOT'O aHali3y CUTYaIlil Ui MPaBUIBHOTO YSBICHHS MOBHOI KApTUHU
(cTaHy) MPOEKTY BKIIOYAIOYN OTOYCHHS;

- MATOTOBKY aJbTEPHATHBHUX CIICHAPIiB.

Jns Toro, moO ympaBiliHHS MPOEKTOM OYyJIO JAMHAMIYHHUM, 13 aJ€KBAaTHUM
pearyBaHHSM 1 3a0€3MEYeHHSIM KOMIICHCAllli 3MiH B OTOUYEHHI, MEHEIKEDP MPOEKTY
MOBUHEH TMPOTHO3YBaTH TEHJEHII PO3BUTKY OTOYEHHS B KOPOTKOCTPOKOBIM 1
JIOBFOCTPOKOBIN mepcnekTuBl. [Ipu 11poMy HEOOX1AHO MPOMOJEIIOBATH YHCIICHHI
creHapii po3BuTKy cwuryarii. [1[o6 gocarty mporo, KomMaHAa MPOEKTY TOBUHHA
MOYMHATH 3 TIIMOOKOTO aHai3y MOTOYHOTO CTaHy 1 MOJCIIIOBaHHs 0a)KaHOTO CTaHy B
MaiOytHpoMy. KepiBHUKM oOpranizamii MawoTh C(HOPMYIIOBAaTH TOJOBHY IIUIb
NPOEKTY y BUIISLAL Micli 1 OOTpyHTOBYBaTHM B HIM NPUYUHY ICHYBaHHS CaMoOro
npoeKTy. TakuM YMHOM 3aKJIaJaeTbess PYHIAMEHT TOTO, IO 3aiHTEpecOBaHl CTOPOHU
PO3AUIATUMYTh KOHIIEMIIiI0 OpraHizailii, 3017bIIyBaTUMYTh CTYIIIHb CBO€I ydyacTi y
BUKOHAHHI MPOEKTY, MOTIUOJIOIOUN YCBIIOMJICHHS CyTi MpoOjieM 3a JOMOMOTOI0
AKTUBHOTO CIUIBHOTO HaBYAaHHS Ta MOTHUBAIIII.
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IMYHHA CUCTEMA IT IPOEKTY AK IHCTPYMEHT YIIPABJIIHHSA
PO3BUTKOM

CyuacHuil eTarn po3BUTKY METOJOJIOTIH yNpaBIiHHS MPOEKTaMHU 1 IpOrpaMaMu
CTBOpEHHsI 1H(OPMAIIHHUX TEXHOJOTI BUMArae iHHOBAI[IWHUX MOJENICH, METOMIIB 1
MEXaHI3MiB, 3aCHOBAHWX Ha KOHBEPreHIlli 3HAaHb PI3HUX MPEAMETHUX O0O0JacTel.
[Ipupona, 3a MUIBIPAM POKIB, CTBOPWIA PI3HOMAHITHICTh >XMBUX OPraHI3MiB 1
YVHIKQJIBbHUX MEXaHI3MIB YIIPaB/IIHHS, 3aCHOBAHUX Ha NpUAOAHUX 3HAHHSIX, SKI
($hOpMYIOTh YaCTHHU T€HETUYHHUX KOJIB 1 IMyHHOT mam'sTi opraHi3miB. Po3risimaroun
opraHizamii SIK CHCTEMH UBUX OPraHi3MiB, BiA3HAYUMO, IO B HHUX AKTHBHO
3aCTOCOBYIOTHCS JIBA THUIIM MEXaHI3MIB MaM'sTi - TeHeTUYHa 1 iMyHHa. [laM'saTh 11€
3IaTHICTH A0 30€peKEeHHs 1 BIATBOPEHHS MUHYJIOTO JOCBIAY 1 Oyb-siKOi 1H(popMmarii
PO 30BHINIHIN CBIT 1 BHYTPIIIHIN CTaH opraHizMy. Mojesi nepeHocy 3HaHb 3 OJIHIET
npenMeTHoi o0acTi B iHIry ¢popmyBaiucs B 60 pokax MUHYJIOTO CTOJITTS B paMKax
Teopli MOAIOHOCTI MEXaHIYHUX 1 €NEKTPUYHUX cucTeM. bynu chopmoBaHi 3aKOHH
NOAIOHOCTI CHCTEM Ha OCHOBI €QHOCTI IU(epeHIlabHUX PIBHAHB, IO OIMUCYIOTh
taki cucremu. Ilotim B 70 pokax cdopMmyBamucs Mojeal OCHUMAPKIHTY -
MEePEHECEHHsI Kpaloro JOCBiAy Ha OCHOBI 3HaHb. ChOrOoJHI KIHOUYOBUMH
TEHJICHIIISIMA B PO3BUTKY YIPABIIHHSA MPOCKTaMU Ta TMPOTPaMaMH PO3BUTKY
oprasizaiii € momyk eeKTHBHIX MEXaHi3MiB 30€piraHHs 1 3aCTOCYBaHHS 3HAHb, SKi
noOy/1I0BaH1 HA OCHOBI IEPEHECEHHS 3HaHb 1 KPaIlloi MPaKTHKHU.

Posrnsmaerbcst cTpykTypa Ta (QYHKIlI MeXaHI3My IMYHHOI CHCTEMH B
mporpamMax pO3BHTKY opranizailiid. [IpoBeaeHo aHami3 3M1HCHEHHOCTI MEPEHECCHHS
3HaHb OIOJNIOTIYHOT CHUCTEMH Yy Taidy3b 3HaHb YOPABIIHHA MporpamMamu
OpraHizaiiiiHoro po3BUTKY. IMyHHa cHUCTEMa PO3TJSIIAETHCS B KOHTEKCTI 3aKOHY
HeoOxiHoro pizHoMmaHITTS Em6i. HaBeneno metoau tpancdepy 3HaHb B Mporpamax
PO3BUTKY, CTPYKTypa IMYHHOI CHCTEMH opraHizaiii. BuzHadueHo (yHKIIIOHATBHI
o0JacTi IMyHHUX MEXaHi3MiB yIpaBIiHHS IporpaMaMi po3BUTKY OpraHi3arfiil.

MeTor0 JOCHDKEHHST € aHali3 CTPYKTyp IMyHHOI mam'ati 1 moOynoBa
MeXaHI3My YIpaBIiHHS MPOrpaMaMy PO3BUTKY Ha OCHOBI 3HaHb IMYHHOI ITam'sITI.
OcHOBHa TinoTe3a JOCIiIKEHb MOJIATaE B TOMY, IO KJIFOYOBUM (HaKTOPOM YCIiXy
MporpaM PO3BUTKY OpTaHi3alliii € aKTUBHE 3aCTOCYBAaHHS 3HaHb Ha OCHOBI Kpamoi
MPAKTHKH 1 YPOKIB B MpOIEcax yHpaBiiHHA. SK CTpyKTyp 30epiraHHs 1 3aCTOCYyBaHHS
Kpamioi MpakTUKA B JaHIM CTAaTTI MPOMOHYETHCS aganTallisi MEXaHI3MIB IMyHHOI
nam'siTi )KUBUX OPTaHI3MiB.
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KOI'HUTUBHA I'OTOBHICTb KOMAH/I MEHE/I?KEPIB IIPOEKTIB
CTBOPEHHS IHOOPMAIIMHUX CUCTEM

PosrnsigatoTeest Mozeni OIIHKY KOTHITUBHOI TOTOBHOCTI KOMaHJ] MEHEIKEPIB
OpU BIPOBAKEHHI TMPOEKTIB CTBOpPEHHS 1HpopmamiiiHux cucteMm. OliHKa
KOTHITUBHOI TOTOBHOCTI MPOBOAMTHCS Ha OCHOBI aHali3y KOMIIETEHII MpH
BIIPOBA/PKCHH] MpOeKTiB. CUCTEeMH KOMIIETCHIIIH TpH BIPOBAKEHHI MPOEKTIB Ta
nporpaM CTBOpPEHHsI 1HQOpMaIliiHUX CHCTEM (OPMYIOTh PUHOK Ta € ApailBepoM
ycrmixy. Busnadeni npuHIMIM (OpMYyBaHHS CHUCTEMH KOMIIETEHII MPOEKTIB Ta
mporpaM CTBOPEHHS 1H(OPMAIIIHHUX CHUCTEM SKI CKIIAIAlOThCS 3: PO3MEKYBaHHS Ta
HE3aJIe)KHOCTI KOMITOHEHTIB €()eKTUBHOI MOJIEJl yNpaBIiHHS MPOEKTaMHU, TOBHOTH,
peanicTUUHOCTI, audepeHIiamii B Mexax BIJIMOBIIHOTO PIBHS JAeTaiizaimii Ta
BUMIPHOCTI JiSUTbHOCTI KOMaHj MeHemkepiB. HaBemeni m’sth  ¢dakTopiB  sKi
BHU3HAUYAIOTh KJIIOUYOBI KOMIIETEHIT MIOJ0 peaji3alli MpPOEKTIB CTBOPEHHS
iHpopMaliiHuX cucteM. Takumu ¢akTopaMu €: IIBUIKE 3POCTAHHS BUMOT [0
KOMITETEHTHOCTI MEHE/DKEPIB 1HHOBALIMHUX MPOEKTIB CTBOPEHHA i1H(OpMAIITHUX
CHUCTEM, PIBE€Hb HEJIOBIPH Y CEPEIOBHIII 3aIlIKaBICHUX CTOPiH, Hee(DEKTHUBHI MTPOIIECH
MIJTOTOBKM Ta MPUWAHATTS pIIIEHb, HANPYXEHI BIIHOCHHU MIDK JOCIITHUIIBKOIO
rpynoo, siKka BOPOBAIKYE 1H(OpMaIliHY cUCTeMy, 1 KOMaHJaMU PO3BUTKY SKi
MOYMHAIIA peali3allilo 1HHOBAIIMHUX 17eil Ta BHOIp MPABWIBHOTO TMIIXOIY [0
noOy/I0BU CHCTEMH YIPaBIIHHSI IPOCKTOM CTBOPEHHS 1H(POPMAIIHHUX CHUCTEM.
PosrnsHyTi TpuKIamM  3acTOCYBaHHS — 3alpOTNOHOBAHUX MOZENIEH B  Mekax
metomodorii Agile.

OcHOBHa TiMOTe3a AOCHIIKEHb MOJSITae B TOMY, IO KJIIOYOBUM (HaKTOPOM
YCHIIIHOT peajizallii MpoeKTiB 1 Mporpam CTBOpPEHHs 1HGOPMAIIHHUX CHCTEM €
aKTUBHUH PO3BUTOK KOTHITMBHOI TOTOBHOCTI IIOJO0 HAOYyTTS HOBHX 3HATh Ta
KOMITETEHIIIM B Mpollecax YIpaBJIiHHSA, CTBOPEHHs 1 Mmirparlii miHHocTed. [Ipu domy
Ha YCHIIIHICTh MPOEKTIB Ta MPOTrpaM CTBOPEHHS 1HPOPMAIIITHIX CUCTEM BIUIMBAIOThH
6araTo 30BHINIHIX Ta BHYTpilHIX (pakTopiB. KorHiTHBHA MOIEIh MPOEKTY CTBOPEHHS
iHpOpMAaIIIHHUX CHCTEM BHU3HAYAETHCS KOHIICHTPUYHOIO (POPMOIO ii MpeICTaBICHHS,
JIe BHYTPIIIHSA MOJIETb MPOEKTY (HOPMYETHCS HAa OCHOBI 0a3u METOJOJIOTIM, Kpaloi
NPaKTUKU Ta YPOKIB MOMEpEenHiX MpoekTiB. [lpu mpoMy B X011 peamizarii KOXHOTO
MPOEKTy, Yepe3 CHUCTEMY MOHITOPUHTY, (OpPMYIOTbCS HOBI YPOKM Ta Kpalia
MpaKTHKa.
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JYAJBHUM NIJIXIA 10 YIIPABJITHHS ITIPOEKTAMM 3
BEYJIOBAHUMMU THOOPMAIIMHO-KOMYHIKAIIIMHUMHA
TEXHOJIOT'TSAAMU

[li3HaBanpbHUN TMpOIEC, PO3BUBAETHCS 1 YJIOCKOHAIIOETHCS caM B Co001,
CIPSIMOBAaHUIN Ha MPOCTE PO3UIMPEHHS MOTPEO, MOXKIUBO, TOTPeOye KOPETyBaHHS IO
BIJIHOIIICHHIO JI0 HEBIJIOMMX MOTHBIB MOBEIIHKK mpupoau. IlosBa indopmaiiitnux
cCUCTeM 00iIls€ 1aTh 3aci0 TaKOro PO3IIMPEHHs IHHOBAIIMHUX PECYPCIB CYCIJIbCTBA,
sKe 3[aTHE BKa3aTH IUISX TEPEeXOJy 10 TaKWX IHHOBAIIMHMX TEXHOJOTIH, SKi He
BCTYIAIOTh B MPOTUPIYYSA, a 3HAXOMAThCS B 3roAi 3 mpupomor. Lli BHCHOBKH,
OPUPOJIHO, CIIJ PpO3MIsIAATH Ha piBHI Tinote3. IIpeameTromM mocCHigXkeHHS €
3aCTOCYBAaHHS yaJlbHOTO MIAXOMY JO YNPaBIiHHSA MPOEKTaMU Ta MporpaMamu sKi
BKJIFOYAIOTh KOMIIOHEHTH HaBYaHHs Ta 1HGOPMaIlIMHO-KOMYHIKAIIHI TEXHOJIOTII.
IcTOTHI CKOpPOUYEHHS JKUTTEBUX ITUKIIIB MPOEKTIB Ta MpOrpam, siki MICTATh MPOEKTH
PI3HUX HAMpPSIMKIB AISUIBHOCTI Ta PI3HUMU METOJOJIOTISIMU YIPABIIHHSA, HANPUKIA]
«BOJIOCTIATHI» 3 YKOPCTKUM YKUTTEBUM IUKIOM 1 Agile 1jiss CTBOPEHHSI KOMITOHEHTIB
iHQOpMaIlIHHUX  TEXHOJIOTIH 3 THYYKHM JKUTTEBUM  IUKIOM, BHMAararoThb
BUKOPUCTAHHS CHEIATbHIX KOMIETEHITIH. MeTOI0 TOCHIKEHHSI € 3aCTOCYBaHHS
AyajabHOTO MIAXOAY 0 MOOYI0BU TOPUIHUX METOOJIOTIN YIPaBIiHHS MPOEKTaMH 3
TOYKH 30py MPOLECIB MPUHHATTS PIllIeHb B YNPABIiHHI MPOEKTAMU HA OCHOBI PI3HUX
mwiatopM 3 OAHOYACHMM HABYaHHSIM MOJENeW YNpaBiiHHS  CTBOPEHHSM
iHbpopMaliiHuX cucreM. Pe3ynbTaTu  JOCHI[KEHHS OTpUMaHi Ha  OCHOBI
BUKOPUCTAHHS KOMIIETEHTHICHOTO MIIXOMy A0 MOOYIOBH METOJOJIOTII yIpaBIIiHHS
1HGpacTpyKTYpHUMH TpoeKkTaMu 1 mporpamamu. [IpencraBieHa 3MiCTOBHA MOJENb
AyaJdbHOI METOAOJOTIi YHpaBIiHHSA MPOEKTaMH Ta Tnporpamamu. JlyanbHa
METO/I0JIOT1sl YIIPaBIiHH MPOEKTaMU Ta MporpaMamMu CTaloTh OUIbII 3aTpe0yBaHUMHU
B Iiil kareropii mnporpaMm. [0JIOBHOIO TPUYMHOIO € HASABHICTH B Mporpami
KOMITOHEHTIB 3 PI3HUMH JKATTEBUMH IHMKJIAMH, a, OTXKE, 1 METOJOJIOTisIMH, SKi
BUMAararmTh 1HTErpamii Ta TapMoHi3amii. MeTomoMorii0 MepeBipeHO MPAKTUKOIO
BUKOPUCTAaHHA MEXaHI3MIB CHCTEM JAyaldbHOro (YHmpaBiiHHS 3 HaBYaHHIM)
yOpaBiiHHA 1HQPACTPYKTypHUMHU MpPOEKTaMH 1 mporpamamu. JlocmimKeHHs
AyaJdbHUX METOJOJIOTIN YHpaBliHHSA MPOEKTaMHU 1 MpOorpaMaMu MEBHHUX MPAKTUKOIO
BIIPOBA/DKEHHS PI3HUX, MO CYTi, KOMIOHEHTIB MpOrpaMm. 3acTOCYyBaHHS IyajbHOI
METOJI0JIOT1i YIMpaBIiHHS MPOEKTaMU TO3BOJIUJIO aBTOPY BHKOHATH Pi3HI, MO CYTI,
MPOCKTH B OOYMOBJICHI TEpMIHM 3 3amaHuM OrokeroMm. [lomampmii Hampsamu
JAOCTDKEHb TMOB'A3aHI 3 JIETAIbHOIO pO3POOKOI0 MEXaHI3MIB TapMOHi3alli,
1HTerpailii, KOHBepreHiii 1 akTyami3ari.
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CREATIVE THINKING OF INNOVATIVE IT PROJECTS MANAGEMENT
Creatively, innovative thinking is the most valuable, open-ended part of human
thinking that manifests itself in the form of certain emotions. The health of innovative
thinking is a delicate balance between the order and the chaos of stakeholder
behaviour. Behaviour is often manifested through a variety of emotions. Scientific
advances in this field are limited and far from complete, but at the same time, several
common features inherent in this process and the behaviour of innovative project
managers can be distinguished. Mission (goal structure) is defined as the result to
which the activities of managers are directed. The goals are arranged in a certain
sequence, which regulates the rational and emotional activities of the manager. As
soon as one of them is reached, a new one arises and so on until the final goal is
reached. Each step towards the main goal has a local purpose. Therefore, thinking can
rationally organize (profile) the mission. Such an organization serves to manage
actions in an innovation project. Many goals and stages of their achievement are
profiled in the form of a graph having the structure of a tree. The behaviour of a
modern project manager is organized in such a way that thinking is the cause, and
action is the consequence (think first, then do it), though it is often the other way
around. The peculiarity and a priori uncertainty of the innovation goal is its new
quality. In turn, the innovative qualities of the purpose of the concept are relative and
depend on subjective evaluation, experience, erudition, emotional intelligence, the
benevolence of expertise, public recognition. In times of crisis, the emotional
behaviour of the project manager and his infection with the project team is
exacerbated by external uncertainty. In the process of managing innovative projects,
managers try to model creative behavior and are based on creative technologies.
Emotional infection is considered as a social and psychological mechanism of
transferring the mental mood of the manager to other stakeholders of the innovative
project, emotional impact in the face of direct contact, and the inclusion of the
individual in certain mental states that affect the effectiveness of management. The
main object of creative technology is the manager or group, the task was to educate,
educate and create the organization of new behavior in adverse, deadly and
aggressive external conditions. In times of crisis, the emotional behavior of the
project manager and his infection with the project team is exacerbated by external
uncertainty.
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EMOTIONAL INTELLIGENCE AND COMPETENCIES
IN INFORMATION TECHNOLOGY PROJECTS

Towards the professional development and career growth of project managers
are faced with a situation in which to achieve the next level of performance and
professionalism required a new set of competencies. Success largely depends on the
intelligent possession the emotions, that is emotional intelligence (EQ), which is
determined by the nature and level of perception of project managers of the world,
events, individuals, and also reaction to everything, which in turn affects the
efficiency of his actions.

The ability to recognize feelings, manage them, motivate themselves, recognize
feelings of others and build relationships is such an important part of our lives, as
well as the ability to think. But hardly anyone is aware of this.

Studies have shown that 1Q affects the success of a project manager from 4%
to 25%. For example, to become a project manager, you must have a certain level of
IQ, and in order to become a successful manager, you must additionally have more
abilities of another kind, namely abilities associated with understanding and
managing emotions. 85% is a "merit" developed emotional intelligence (EQ).

Under emotional intelligence (EQ) mean the set of capabilities that enable the
project manager to recognize and understand how their own emotions and the
emotions of others. People with a high level of emotional intelligence, able to control
their emotional sphere, their behaviour more flexible, so they more easily attain the
goals set through interaction with other people [1, p. 136].

Leaders with high self esteem usually know their strengths and realize their
limits. They refer to themselves with a sense of humor, willing learn skills that not
possess, and welcome constructive criticism and feedback on their work. Leaders
with self-esteem know when to ask for help and where to focus in developing new
leadership skills.

ICB 4 considering competence not in terms of a specific role (e.g. project
manager), and from the point of view of different areas (for example, people who
work in the field of project management). The reason is that the same roles and titles
can be vastly different depending on language, industry and mentality of different
countries.

Competencies are represented:

- Human competence: describe personal and interpersonal skills required to

participate or lead a project, program or portfolio of projects.
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- Practical competence: describe the methods, tools and techniques used for
successful implementation of projects, programmes and portfolios of projects.

- Prospective competence: describe the methods, tools and techniques with
which individuals interact with the environment, as well as justify the reasons for
which people, organisations and companies begin to realize and support projects,
programs and portfolios of projects.

Competence in design environment are divided into 29 elements of
competence, which number from one to many key indicators of competency:

- Prospective competence (5 items).

- Human competence (10 items)

- Practical competence (14 items) [2, p. 56].

In the study, it was found that emotional intelligence is the ability to recognize
their emotions and the emotions of others, to motivate themselves and others and to
manage emotions alone and in interaction with others. Defined the relationship
between emotional intelligence and competencies. There are elements of
competencies. The emotional state of the leader affects the psychological climate in
the team. Emotions are passed from colleague to colleague. If we are environment
cheerful and energetic people, their emotions are transferred to us. Conversely, the
sad leader is able to discourage us. This emotional characteristics of the leader that
preserve the balance and inner motivation serves as an example to subordinates,
inspiring them and conveys his feelings. Optimistic and energetic leader able to
increase the activity of the entire organization. Sensitivity and the ability to interact
help motivate, inspire, and unite employees. Emotional intelligence allows a leader to
treat a subordinate as a whole person with your feelings, thoughts, ideas, needs,
abilities and dreams. It is the emotional intelligence helps the leader to develop staff
and maintain high self-esteem of every employee. Emotionally intelligent leader
creates an atmosphere of trust and respect that gives meaning to the work of
subordinates so that they tend not only to satisty personal needs, but also to bring the
maximum benefit to the organization.

References
1. Golman, D. Emotional intelligence in business. Mann, Ivanov and Ferber,
Moscow. 2013. 356 p.
2. IPMA Global Standarts Individual Competence Baseline for Project, Programme
& Portfolio Management, Version 4.0. - International Project Management
Association, 2015. - Vol. 1. - 432 p.
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MMPOI'PAMHA CUCTEMA JJIS1 HEUPOMEPEJXEBOI'O AHAJII3Y
JANUHAMIKHU KJIABIATYPHOI'O IIOYEPKY

OcoOnuBICTIO MPOTPaMHUX CHUCTEM, MPU3HAYEHHX JJI1 PO3Mi3HABAHHS
KJIaB1aTypHOTO MOYEPKY € HEOOXIIHICTh aHaI3y BEJIUKHX 0OCATIB OaraTOBUMIPHUX
naHux. ToMy B OCTaHHI JEKUIbKa POKIB BIOCKOHAJIEHHA 3a3HAYEHUX CHCTEM
MOB'SI3YIOTh 13 3aCTOCYBAaHHSIM HEUPOMEPEKEBUX MOJENEH, IO MOSCHIOEThCS 1X
anpoOyBaHHS TIpHW BUpiIeHH] Noai0HuX 3aBaaHb [1, 2]. [Ipu mpomy HOIITBHICTH
BUKOPHUCTAHHA B MPOTPaMHHUX 3aco0ax HEHPOMEPEKEBOT0 aHaji3y TOTO Y IHIIOTO
napaMeTpy KiaBlaTypHOTO MOYEpKy OOIpyHTOBaHa HEAOCTAaTHHO TOBHO. TakKoX
Mpe/ICTaBiIse IHTEPEC 3aCTOCYBAaHHS B MPOrpaMHIN CHCTEMI, MPU3HAYECHIN Ui aHai3
KJIaB1aTypHOTO MOYEPKYy 3rOPTKOBOI HEMPOHHOI Mepexi Squeezenet, sKka € OJHUM 3
HAWOUIBII CydacHUX THUMIB HelpomepexeBux wmojneneil. Tomy MeTor gaHOTO
JOCIIKEHHSI € BHU3HAYEHHS TMEpeNiKy MapaMeTpiB KJIaBlaTypHOrO MOYEPKY, IO
BUKOPUCTOBYIOTHCS MPpU (OPMYBaHHI BX1JIHOTO IOJISI 3TOPTKOBOT HEMPOHHOT MEpexi
Squeezenet, mpu3HAYEHOI JJIs1 pO3MiI3HABAHHS 0COOM KOPUCTYBaya.

[IpoBeneHO psAsl KOMIT' IOTEPHUX €KCIIEPUMEHTIB, CIPSIMOBAHUX Ha BU3HAUCHHS
e(heKTUBHOCTI HelpoMepekeBoi Mojem Squeezenet MpU BUKOPUCTAHHI JUJI aHATI3Y
pI3HUX KOMOIHAIIM MapaMeTpiB KJIaBlaTypHOTO mouepky. JlJisi IbOro B cepeoBHIIII
MATLAB 2019 6yna peanizoBaHa BIANOBiJHA MporpamMHa cuctema. SIK cBiT4aTh
pe3ynbTaTH €KCIEpUMEHTIB Npu (opmyBaHHI BXimHOro moss SqueezeNet Ha 0asi
OJIHOTO TIapaMeTpa KJIaBIaTypHOTO MOYEPKY JOCITTH HANHOUIBI BHUCOKOI TOYHOCTI
pO3Mi3HABaHHs JO3BOJISIE 3aCTOCYBAHHS TEPMIHY YTPUMAHHS KJIABIIII.

BucHoBku. B pesynbraTi mpoBeneHUX AOCTIKEHb BHU3HAUEHO, IO BXIJHE
MoJie 3rOPTKOBOI HEMPOHHOI Mepexki Squeezenet, MPU3HAYEHOI IS PO3MI3HABAHHS
0coOM KOpHUCTyBaua, AOULILHO (OPMYBATH 3 BUKOPUCTAHHSIM TaKOTO MapaMeTpa
KJIaBIaTYpHOTO MOYEPKY SIK TEepMiH yTpuMaHHs kiaBimi. lle mo3Boiisie nocsrrtu
TOYHOCTI PO3Mi3HABaHHS 0COOM KOPUCTyBaya Ha piBHI 67%, 110 BIAMNOBIIA€ KpaIIUM
pIILICHHSIM B JIaH1i 001acTi.

CnucoK BUKOPHUCTAHMX JIKePeJT

1. Tereikovskyi, I.A., Chernyshev, D.O., Tereikovska, L.A., Mussiraliyeva, S.Z. and
Akhmed, G.Z., 2018. The procedure for the determination of structural
parameters of a convolutional neural network to fingerprint recognition. Journal
of Theoretical and Applied Information Technology, vol. 97, no. 8, pp. 2381-
2392.

2. Tereikovskyi, 1., Mussiraliyeva, S., Kosyuk, Y., Bolatbek, M. and Tereikovska,
L., 2018. An experimental investigation of infrasound influence hard drives of a
computer system. International Journal of Civil Engineering and Technology, vol.
9, no. 6, pp. 1558-1566.
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AJITOPUTM KOAYBAHHSA BUXITHOI'O CUT'HAJTY
HEWPOMEPEXEBOI MOJIEJII

Heiipomeperxesi moaeni (HMM) € onaum 13 HalO1abII anmpoOoBaHUX 3ac001B
00po6ku iHpopmarii. OgHuM 13 HaNOUIBII anpoOoBaHux TumiB HMM e mepexi 3
OPSIMUM PO3MOBCIOPKEHHSIM cUrHaiy. [Ipy 1boMy 3MEHIIUTH TEpPMiH Ta MOXUOKY
HABYaHHS MOKJIMBO 32 PaXyHOK BiJOOpaXK€HHSA B OYIKYBAHOMY BUXIJIHOMY CHTHai
HaByanbHUX mnpukinagie HMM Omnu3bkocTi e€TajoHIB KiaciB, L0 MalTh OyTH
posmizHaHi [1]. Tomy metor0 naHoi HaykoBOi poOOTH € po3podKa aaropuTMy
nporpaMHOi peasniszaiii KOAYBaHHS OYIKyBaHOTO BHUXIJHOTO CHUTHANy HaBYAJIbHUX
NPUKIAJIB, KUl 3a0e3neuye BiIoOpaxKeHHsI OJM3bKOCTI €TaJOHIB, 110 MAalTh OyTH
po3Mmi3HaHl. 3apOMOHOBAHO MIJAX1J 10 KOTYBaHHS O4IKYBAaHOTO BHUXIJHOTO CHUTHAIY,
o 6a3yeThes Ha MONepeIHii 00poOIll HaBYaIBHHUX MPUKIIAIB 3a gornomororo HMM
tuty PNN. PNN cknagaeTbcs 13 4OTUPHOX HEHPOHHMX IIApiB: BXIAHOTO - Ln;,,
obpa3ziB - Ln,, noxaBaHHs - Ln, Ta BUXigHOTrO - Ln,,. OcobnuBictio PNN € Te, 1o
OUIKyBaHHMI BUXiIHUIN curHai Takoi HMM Bu3Ha4Ya€eThCs y CUMBOJIBHOMY BHUIJISIIIL.
BpaxoByroun BkazaHy OCOOJIMBICTb, QITOPUTM KOJYBaHHS BHUXIJIHOIO CHUTHAITY
CKJIQJIAETHCS 13 HACTYTHUX €TalliB:

1. BU3HaunTH MHOKHUHY KJIACiB, 10 MOTPEOYIOTh PO3Ii3HABAHHS.

2. ChopmyBaTt HaBYAIbHY BHOIPKY, IO CKJIAIA€THCA 13 €TAJOHIB KJIAcCiB, sKi
MaroTh OYTH pO3Ii3HAHI.

3. I[ToO0ynyBatu PNN Ta npoBectu ii HaBuaHHs. /{1 1iporo:

3.1. Busnauutu MHOXUHY Ln;,, IO BIMOBIAa€ MHOKHUHI BX1JHUX apaMeTpiB.

3.2. Buznauute MHOXMHY Ln,, 1O BIAMOBITa€ MHOXHHI KJaciB, SKi MarOTh
OyTH po3mi3HaHI.

3.3. BusHauutu MHOXUHY Ln, 110 BIAMOBIa€ MHOXHHI HaBYAIBHUX
PUKJIAJIIB.

3.4. JInsg KOXHOTO 13 HEHWPOHIB Ln, BU3HAUUTH BaroBi KOEQIIIEHTH BXiTHUX
3B’SI3KIB.

3.5. 1151 KOKHOTO 13 HEHPOHIB L, BU3HAYUTH 3B’SI30K 13 B HEUHPOHOM L.

4. TloueproBo monmaru Ha Bxig PNN eranoHu kiaciB Ta Uil KOXKHOIO 13
€TaJIOHIB PO3paxyBaTH BEJIMYMHY BUX1JHOTO CUTHATY KOXKHOTO 13 HEUpOHIB L.

5. 3a HeoOX1AHOCTI OTPUMAaHI BEIMYMHH BUX1JHUX CUTHAJIIB MacCIITa0yIOThCS.

CnuCcoK BUKOPUCTAHUX JFKepeJ
1. Tereikovskyi, I.A., Chernyshev, D.O., Tereikovska, L.A., Mussiraliyeva, S.Z. and
Akhmed, G.Z., 2018. The procedure for the determination of structural
parameters of a convolutional neural network to fingerprint recognition. Journal
of Theoretical and Applied Information Technology, vol. 97, no. 8, pp. 2381-
2392.
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3ACTOCYBAHHS HEMPOHHUX MEPEX B ITIPOTPAMHUX
CHUCTEMAX, IO ITPU3HAYEHI JJ151 PO3II3HABAHHSA EMOIINA
JAUKTOPA

PesynpTaTu [1] A03BOMSIIOTH CTBEPIKYBATH, IO OCHOBHI 3yCHUJUISL B 00JACTi
CTBOPEHHsSI MPOTPAMHMX CHUCTEM pO3MI3HABAHHSA €MOIINd JUKTOpa TMOB'sI3aHl 3
po3poOkoro HerpomepexeBux mozenert (HMM). Ilpu mpomy B mpoaHamizoBaHOT
JiTepaTypl HEMae €IuHOI JOyMKH Tpo Te, skud Bug HMM  mominbHO
BUKOPHUCTOBYBATH JAJI1 PO3MI3HABAHHS €MOIi AuKTOpa. TakoX HEAOCTAaTHHO MOBHO
BUCBITJIEHO MHTAaHHA MPO Te, SKa KUIbKICTh MEJ-KENCTPAIbHUX KOE(II€EHTIB €
JOCTAaTHBOIO JUI ONHUCY OJHOTO KBa3iCTalllOHAPHOTO (parMeHTa TOJIOCOBOTO
curHaigy. ToMy OCHOBHOIO METOIO JIOCHIKCHHSI SIBISETbCS BU3HAYCHHS BUIY
HEHpOMEpekeBOI MOJeNi, MPU3HAYEHOI IS PO3MI3HABAHHSA €MOIll JWKTOpa Ha
(hiKCOBaHMX 1HTEPBaIaX roJOCOBOI0 CUTHAITY.

B TenepimHiii yac juis aHai3y TOJOCOBUX CUTHAJIIB HAaMOUIBIIOTO MOIIUPEHHS
orpumaii HMM tuny aBomapoBoro mepcenTpoHy, rIUO0KOI HEHPOHHOT MEpexi 3
OpSIMUM  TIOIIMPEHHSIM CHUTHaIYy, 3TOPTKOBOI HEMPOHHOI MEpexXi, PEKypeHTHOI
HelpoHHOT Mepexi Ta Tornorpadiunoi kaptu Koxonena. Ilpu npomy epeKTHUBHICTH
3actrocyBaHHd Ty HMM MOXIMBO OIIIHUTH €KCHEPTHUM IIJISXOM Ha OCHOBI
CHIBCTaBJICHHS XapaKTEPUCTUK TaKoi MOJENl 3 yMOBaMM 3ajadl pO3Mi3HABAHHS
emorliii. B pesymbrari TpOBEACHHMX MOCHIKEHb BHU3HAYCHO, M0 HAWOIBII
epextuBHuM THoM HMM € nBomapoBuii mepcentpoH. B sKocTi BXITHHX
napaMeTpiB TAaKOro JABOILIAPOBOTO MEPCENTPOHY MepeadayeHo BUKOPHCTOBYBATH
MeJ-KencTpanbHl Koe(ilieHTH Uis KOXKHOTO 3 KBasziCTalllOHApHUX (parMeHTiB
rOJ0COBOTO CUTHAJy. 3 BUKOPHUCTAaHHSIM OTPUMAaHUX PIllIEHb pO3po0IieHa MporpamMHa
CUCTeMa TMpu3HaueHa JJisi pO3Mi3HABaHHA eMOLild JukTopa. B pesymnbrati
€KCIIEpUMEHTAJIbHUX JIOCTIPKEeHb BHU3HAUEHO, 110 HAWOLIbII BUCOKA TOYHICTb
PO3Mi3HABaHHS JIOCATHYTA IPU BUKOPUCTAHH1 16 MeN-KencTpaabHUX KOe]iIlle€HTIB.

BucHoBku. B pe3synpTaTi MpOBEACHUX JIOCHIKEHb BH3HAYEHO, IO B
NPOrpaMHUX CHUCTEMax, KOTpPl MPU3HAUYEHI JJIs PO3IMi3HABAHHS €MOLIM JUKTOpa 10
rojiocoBuM (pparmeHTaM (IKCOBaHOI TPHUBAJIOCTI JOLUUIBHO BHUKOPUCTOBYBATH
JBOIIAPOBUN TEPCENTPOH, BXIJHI NapaMmMeTpu SKOro acouilwTbes 3 16 Men-
KETICTPaJIbHUMU Koe(illieHTaMu, 110 XapaKTepU3yIOTh KOXKEH 13 KBa3iCTalllOHAPHUX
(dbparMeHTIB aHATI30BAHOTO TOJIOCOBOTO CUTHAIY.

CnucoK BUKOPUCTAHUX JFKepeJ
1. Tereikovskyi, 1., Mussiraliyeva, S., Kosyuk, Y., Bolatbek, M. and Tereikovska,
L., 2018. An experimental investigation of infrasound influence hard drives of a
computer system. International Journal of Civil Engineering and Technology, vol.
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Kulikov Petro
Babayev J.

Bondar Olena
Bushuiev Serhii
Bushuieva Nataliia
Chernyshev Denys
Danylyshyn Serhii
Dolhopolov Serhii
Honcharenko Tetyana
Honcharenko Yevhenii
Hrynevych Dmytro
Khrolenko Volodymyr
Klevtsov Mykyta
Kostyshyna Nataliia
Kukharchuk Mykhailo
Kuleba Mykola
Kyivska Kateryna
Liazschenko Mariia
Matkivskyi Rostyslav
Mykhailenko Viktor
Nazarenko Ivan
Novak Andrii
Nykodiuk Dmytro
Pokolenko Vadym
Prystailo Mykola
Rudenko Pavlo
Rusan Thor

Rusan Nadiia
Stelmachonok Oleksandr
Terentiev Oleksandr
Tsiutsiura Mykola
Tsiutsiura Svitlana
Tuhai Maksym
Yerukaiev Andrii
babuu B.

boponaska €.B.
boponaii M.

Bbymyes JI.A.
bymyesa B.b.
I'aBpumok .M.
lNanax O.

l'opna O.B.
I'punesny /1.1
Hecarko A.M.
Kypbenko M.
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3anpuBona A.A.
Kapram /1.
Kwuiscrka K.1.
Kozup B.1O.
Konomiens 1.0.
Kocrenko A.
Korenko H.O.
Komap 41.0.
Kpusopyuko O.B.
Jlamenko T.O.
MarkiBcbkuii P.1.
Heroma O.A.
Heuunopyxk P.C.
Heuunopyxk 10.10.
[Tanaryra K.O.
[Tanamapuyk JI.L.
[Tetmiuenxo /.
[Tonouu H.JI.
Paccamakin B.1.
Ps6uyn 10.B.
Crenbmauonok O.I1.
TepetikoBcbka JI.O.
TepeiikoBcbkuit [LA.
TepetikoBepkuii O.1.
Tumenko O.C.
TixoHoB A.
Txemenamsim J[.JI.
Tyrait M.B.
Xapuenko O.M.
en3ypa M.O.
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