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ITPOTPAMA /I BEHEHHSA OB/IIKY IIOCJIYT PEMOHTY
KOMITIOTEPHOI TEXHIKU

Eminos P. M.
CTYIeHT 4 Kypcy 6akamaBpary MemiTONOMbChKIMI TepXKaBHMII ITeAarOriTHMIT
yHiBepcuTeT iMeHi bormana XMenbHUIIBKOTO

Anomauis. Po3pobrnera npozpama eedeHHss 0071iKy NOcmye pemMOHmy KOMN 10mepHoi
mexHixu. Koo npoepamu cxnadeno na 6a3i mexwonoeii Windows Forms 6 cepedosuui
po3pobku npozpamrozo 3abesneuennss Microsoft Visual Studio Community 2019. IIpo-
epama 00360717€ 3aHocumu indopmayito y 6a3y 0aHUx Npo 3asa6Ku 07 HA0AHHS NOCTLY2
pemonmy Komn iomepHoi mexHiKu, w0 Haditiuinu. Bueceny ingopmauito moxcHa cucme-
Mamu3yeamu 3a neHUM npunyunom. Ilpozpama € ingopmauitinoro mexnonozieio 0ns
noecUWeHH NOwyKy ma OMPUMAHHA OAHUX NPO 3AA6KU HA MNOCTY2U PEeMOHMLY
KoMN 10mepHoT MmexHiKU, iX mun, cmamyc 8UKOHAHH, 3anaHosary damy euizoy mati-
cmepa. Taxox npozpamoro nepeddbauaAEMvCa OMPUMAHHS CIMAMUCIUKU 0NPALbOBAHUX
ma aKmusHUX 3as160K HA PEMOHIN 3a2A0M Ma OJIsL KOIHO20 MALiCMPa oKpemo.

KrouoBi croBa: mporpama, 067iK, 6asa faHnx, aHajIi3, PEMOHT KOMIT IOTEPIB.

Keywords: program, accounting, database, analysis, repair of computers.

YIIpomoB)K OCTaHHIX [BOX [leCATKIB
POKiB CcTpiMKO pO3BUBA€EThCA cepa Ha-
JAHHA IOCIYI: CTBOPIOIOTHCA HOBi IIijI-
HOPUEMCTBA, 36iMbIIYIOTBCA PO6OUi Mic-
1, PO3IIMPIOIOTbCA I'aly3i HaflaHHA I10-
CITyT, 30KpeMa HaJJaHH:A IOCTYT 3 PEMOH-
Ty [1].
Metopmonoriss 06Ky HagaHHA HOCTYT
6arato B 4oMy Bu3Hauae e(eKTUBHICTb
(GYHKLIIOHYBaHHS MiANPUEMCTBA Y IIO-

KOMITIOTEPHOI ~ TeXHIKM

TOYHMI 9ac Ta y Ma17[6yTHb0My, 1110 BIUIU-
Ba€ Ha JIOXif mipnmpueMcTBa. B Ham uac
aBTOMATM3yBaT OOJIK CTamo HeoOXif-
HUM I TiIBUILIEHHS TisI/IBHOCTI IIijT-
IpueMCTBa B 1inoMy. IIpu BpoBamken-
Hi KOMITIOTepHUX iHpOpManiitHuX 061i-
KOBIX CHUCTeM Ha HifpUEMCTBAX, IO
6a3yI0TbCs Ha Cy4acHUX iH(opMaLiiH1X
TeXHOJIOTiAX, MPaIiBHUKN CTUKAIOTHCA 3
BE/IMKOIO KiNbKicTio epeBar. CTBOpeHH:
ab0 BIPOBA/PKEHHS LMX CUCTEM Ha IIif-

IIPMEMCTBI 3Q/IMIIAETHCA OfIHIEIO 3 AKTY-
aJIbHUX Y CBiTi [2].

Po3pobena KOMITIOTEpHA MpOrpama
IUIsL BefieHHsT OOMIKy IOCIYT pPeMOHTY
KOMIT FOTEPHOI TeXHIKM IpU3HAYEeHa IS
3bepiraHHsA Ta cUcTeMaTy3alil gaHUX
111010 3as1BOK Ha HAa/IaHHA ITOCTYT PEMOH-
TY KOMIT I0TepHOI TeXHIK, sKi HAIXOAATh
mo mipgmpueMcTBa. MeTol po3pobku
IIpOrpaMi € CTBOpPeHH:A iH(popMaLitHo
TEXHOJIOTII [/ BefleHHA OOJiKy IOCIyr
PEMOHTY, ITIOJIETIIeHHA IOLIYKY iHGop-
Mallii Ta OTpMMaHHA CUCTEMATH30BAHUX
JaHMX Ha OCHOBi 3aJaHOTO IPUHIINITY.

Kop mporpamu cknajieHo Ha 6asi Tex-
Hosmorii Windows Forms B cepepoBumiii
pPO3poOKM TMporpaMHOro 3abe3redeHHs
Microsoft Visual Studio Community 2019.
IIpu peanisanii mporpaMu BUKOPUCTOBY-
Baimuch Taki emeMeHTy: dataGridView,
button, label, menuStrip, textBox [3].
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85 O67ik pemoHTHUX nochyr - [m] X
®aiin Bug  Josigka Mocnym
N 3amosre Nara Aapeca Tenewon Tun nocayrn 3annarosano  MahcTep Crarye L)
sanexmn samoBHmKa samosHMKa Ha
IsaHos Metpo 23.03.2020 10:42 syn. Oosra 23/34 0953454345 [LiarHocTysanHa 24.03.2020 10:00 | Bapies Ovupo BukoHatio
Cupopos Pepop  13.04.2020 15:22 syn. Mpo B 325  Anapave oBcnyr 14042020 15:00  Apremos €srex  3annaHosaHo

Dporo6us Apocnas | 26.04.2020 10:14

1

2

3 3eneruit Ctac
4 69 Taspiicoxuir 24/64
5

Isaros Mepo 27.04.2020 1441 syn. LentpansHa 76

25.04.2020 08:12 | npos. XmenbHiupkoro 5 | 0953454657 | Mporpamrie obcnyrosysarns | 26.04.2020 08:00 | Bynaes Onexcarap | 3annarosaro
0634543235 | Anapame obcnyrosysarHa | 27.04.2020 10:00 | Aptemos Esreq
0953413645 | Anapame ofcnyrosysaHna | 28.04.2020 14:00 | Aptemos €sren | 3annaHosaHo | .,

CracosaHo

«lonoBHe BiKHO Nporpamuy pUcyHok 1

a5 O6niK peMOHTHMX nocayr

®aitn | Bug [dosigka
36eperTy gaHi Nara sanBKu Anp
| 3anexa 4 | Joaath £
Maiicrep 4 | Peparysatu | ]
3asepwntn poboty Buaanutu bo
4 Iporo6uy Apocnas 26.04.2020 10:14 ‘ 6p
5 lpavos Bacunn | 27.04.2020 14:41 |

«YnpaeniHHS 3anucaMu Npo 3asiBKU» puUcy-
HOK 2

ITporpama MicTUTDb IBa OCHOBHUX 07I0-
K1: «3asABKM» Ta «Marictpu». Ilepemukan-
HA MDK O710KaMU 3[iJICHIOETbCA 3a JOIO-
MOT0I0 BMOOPY KOPUCTyBadeM BiAIOBif-
HOTO IYHKTY y BKmapui «Bupy. 3amyck
Imporpamy BifiOyBa€eTbcsA 3a JOIIOMOIOIO
BUKOHYBaHOTO (aitry «Accounting for re-
pair services.exe», AKWUII BUBOJUTH Ha
eKpaH mepinit 6710k mporpamu «3asBKI»
(puc.1). Hani nporpamu 36epiraloTbcs y
6a3i marnx MS Access, sika 3HAXOOUTBCA Y
TanIli ¢ BUKOHYBaHNM (aiioM.

Iepwuti 6nox npoepamu. [ani mpo
paHille iCHyIoUi 3asABKM 3aBAHTAXKYITh-
cs i3 6asu JaHUX Ta Bijo6paxaloTbcs y
eneMmenTi dataGridView. Tabmuusg mae
IIeB’ATh CTOBOLIIB:

o IIOPANKOBUIL HOMED 3ASABKI;

o IIpi3BULIe, IMA 3aMOBHMKA OTPU-

MaHHA IIOCTYTY PEMOHTY;
e JaTy Ta 4yac 0pOpMIICHHS 3asBKI;

e aJipecy 3aMOBHMKa;

o KOHTaKTHUII Tele)OH 3aMOBHIIKA;

e TUII TIOCNTYTY, 110 HAJJAEThCA;

* 3aI/IAaHOBAaHA JjaTa Ta Yac NpUOyTTA

MaJicTpa [0 3aMOBHMKa;

o TIpi3BUIIE, IM 5T MATICTPA, SIKUIL TIPU-

3HAYEHMI I HaJJaHHA ITOCTYI;

e CTATyC BUKOHaHH:A 3aABKI.

JIIna momaBaHHA HOBOI, pelaryBaHHA
a60 BUAJIEHHA ITOTOYHOI (BUineHol) 3a-
SBKM KOPUCTYBauy HeOOXi[HO HATUCHY-
TN Ha BK1agy «Paiin», HaBeCTM MUILEI0
Ha IIyHKT «3asgBKa» y CIMCKY, LIO Bif-
KpUBCA Ta OOpaTy BiNOBIZHUII IYHKT
nnas BuKOHaHHA Ail (pumc.2). Ins moma-
BaHHs Ta pefaryBaHHs iHdopmauii mpo
3aABKY BiJKpMBA€TbCA JOJATKOBE BIKHO 3
eJleMeHTaMI [/Is1 BBOAY ab0 peflaryBaHH:
TAHMX.

Hpyeuti 6nox npoepamu. HatucHysum
Ha BK/IafKy «Bup» Ta o6paBuy Bifmosia-
HUJI IIyHKT y CIOUCKY, L0 BiIKpMETbCH,
KOPUCTYBad MOXKe IlepefiTu 10 APYyroro
610Ky nporpamu (puc.3).

Tabmus y mpomy Oomi mporpammn
Mag€ CiM CTOBOIIiB:

o id maiicTpa;

o TIpisBuINe Ta iM’s MalicTpa;

o CTaX poOOTHU MAIICTPa;

e creljiasisanisa MalicTpa;

e KiZIbKiCTh aKTUBHUX (HeolpalboBa-

HUX) 3a5BOK;
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o' OBNiK pEMOHTHUX Nocnyr — O >
Qaitn  Bng  [osigka MancTpm
ID MaiicTep Crax Cneujanisauia Axmmri  3asepwesi Cxacosani ™
(poxie) 33ABKKU 338BKU 33ABKK
1 Bapies Omitpo 5 LiarnocTysannn 0 1 0
2 ApTemos Esren 6 AnapatHuit peMOoHT 2 0 1
3 |Bbynaes OnexcaHgp 3 Mporpamtuit pemoHT 1 0 0
4 | Cemeros [eruc 1 MNporpamtnil pemoHT 0 0 0 v

«[pyruit 6nok nporpaMmy pUCyHoK 3

e KiJIbKiCTb 3aBEpLICHNX 3a:BOK;

o KIJIbKIiCTb CKaCOBAHMX 3a5BOK.

JonaBanHsA, pefaryBaHHA Ta BUJa-
JIEHHS 3aIIMCY PO MaliCTpa BUKOHYETbCS
AQHAJIOTIYHMM YMHOM, fIK 1 3alMCKU PO
3a5BKY.

IIpn pomaBaHHI HOBOI 3aABKU IIPO-
rpaMa IPOIIOHY€E NPU3HAYUTU Ha II BU-
KOHAHHA TUIBKYM TUX MaJICTPiB, CIleliali-
3allig AKUX BifIIOBila€ TUIYy ITOCTYIM.
BuxopucToByioun copTyBaHHA PAJKIB 3a
HOTPi6GHMM CTOBOIIEM MOXXHA OTPUMATH
CHCTeMaTN30BaHy iHQopMmanio 3a Ies-
HMM 3HaueHHAM 06paHoro croous. [
IIbOTO NOTPIOHO HATMCHYTU Ha 3aroJo-
BOK CTOBOIISI i 3asIBKM BIIOPSIAKYIOTHCS 32
BKa3aHOI0 BIaCTUBICTIO.

IIpu cTBOpeHHi 3asABKM ii cTaTycy 3a
3aMOBYYBaHHAM IIPUCBOIOETHCA 3HAYEH-
HA «3amnaHoBaHo». Ilicna 3aBepiieHH:A
HaJlaHHA IOC/IYTY KOPUCTyBad 3MiHIOE
craryc Ha «Bukonano» abo «Cxacosa-
HO». Y #pyromy 67101 mporpamu BUKO-
HY€TbCA aBTOMATUYHMII MiJIPaXyHOK aK-
TUBHMX 3aABOK, 3aBEPUIEHNX Ta CKaCOBa-
HUIX JI7I1 KOKHOTO MaJiCTpa, 110 JO3BOJIAE

OTPUMYBATH aKTyanbHy iHQopMario
PO 3aHATICTD MACTPIiB Ta MiZ6MBaTH
IiICYMKM IPO KiZbKiCTh YCIIIIHMX Ta
CKacOBaHMX HaJaHMX MOCIYT. 715 3aBep-
ImeHHA poOOTH 3 Tporpamoro i3 36epe-
KEHHAM HOBMX JJaHMX HeoOXifHO
Bmaaui «®Paii» HATUCHYTM Ha IYHKT
«36epertit faHi» Ta 3aBepIINTU POOOTY.
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AMAZON WEB SERVICES AND AZURE

Huliiev N. B., Volokhovskyi V. E.,
Scientific leader — Kravets Natalia

Candidate of Technical Sciences, Associate Professor
Kharkiv National University of Radioelectronics
(61166, Kharkiv, Nauky Avenue, 14, faculty of computer science,

Phone (057)702-14-65),

e-mail: vitalii.volokhovskyi@nure.ua, nural. huliiev@nure.ua

Keywords: Amazon Web Services, Azure, advantages, disadvantages, valuable cat-

egory.

In recent years, the ability to use cloud
infrastructure has been growing stronger
in the minds of corporate business (IT)
solution owners. Even if an enterprise
does not place high stakes in public clouds
computing, the use of cloud solutions in
one form or another is an integral part of
the strategy and infrastructure develop-
ment plans of most enterprises due to the
availability, cost-effectiveness and suffi-
cient reliability. For businesses that are
about to embark on this journey, the fol-
lowing issues become relevant: “Which
cloud platform should I choose?”, “Which
cloud platform will be most cost-effective
for my tasks?” and “How do I plan to mi-
grate services to the cloud? In this note,
the first two questions are discussed. Let’s
look at the two popular ones.

Amazon Web Services (AWS)

AWS is the most popular provider of
public clouds with the widest range of
products, options for computing and stor-
age, as well as services that a client can
transfer under management. Thanks to
customer feedback, the new services pro-
vide tight integration with major Web

services and make it even easier for cus-
tomers to work. AWS pays great attention
to security recommendations and archi-
tecture. Corporate infrastructures such as
the Well-Architected Framework and
Cloud Adoption Framework have been
developed based on experience with large
corporate clients. In addition to core ser-
vices, they also produce non-traditional
services such as SnowMobile (a vehicle
data transmission device), RoboMaker (a
framework for robotics) and “ground sta-
tion as a service” (for controlled satellite
data downloads). This supports customer
interest and can open up entire industries.
AWS’ 51% market share is proof of these
claims. However, AWS is not the cheapest
cloud on the market.

When to choose AWS:

AWS is an excellent choice for both
start-ups and enterprises. AWS provides a
wide range of services that customers can
use, from small web services to large-scale
data center migrations to the cloud. To
help customers of all shapes and sizes get
started on the platform, AWS has released

supposedly niche services such as

9
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RoboMaker on the one hand, and simulta-
neously created services such as LightSail
(virtual private server) to help even the
smallest workloads with a single server.

AWS now also offers the highest com-
putational and storage options on the
market. A wide range of virtual machine
types (136 virtual machine types in 26 vir-
tual machine families) enables customers
to run almost anything from small web-
based systems to the largest HPC (High
Performance Computing) and SAP work-
loads.

Microsoft Azure

Microsoft came later with a noticeable
lag behind AWS in providing public cloud
services and initially focused on SaaS and
PaaS (Software as a Service and Platform
as a Service) offerings as its strengths lie
in both enterprise and consumer soft-
ware. Initially, Microsoft focused on PaaS
services for Azure and focused on the
existing developer base using Microsoft
technologies. Over time, Microsoft also
made Azure more user-friendly and built
in API support for various services. How-
ever, despite the wide range of services,
Microsoft has lagged far behind AWS in
corporate implementation.

When to choose Azure:

Azure is a mature cloud platform with
a wide range of features that may be the
preferred platform for customers who
somehow already use Microsoft products.
While Azure supports a number of ser-
vices based on open source products,
Microsoft’s portfolio in the cloud is what
sets it apart from its competitors.

If you need high-performance com-
puting that requires up to 128 virtual
processors and 3.5Tb of RAM, Azure is a
good choice. If you have existing licenses
for Windows or MSSQL, then moving
these assets to the cloud (BYOL) with
Microsoft License Mobility Program is a
good choice and opportunity.

Azure was also the first cloud player to
recognize the trend towards a hybrid
cloud, and offered one of the first hybrid
cloud solutions and a cloud data center
(Azure Stack). Customers who need an
Azure interface but want to run services
in their own datacenter can use the Azure
Stack. Other cloud players are only catch-
ing up with Azure in this sense. Azure has
also provided support for hybrid storage
devices such as StorSimple, which was
unique in a public cloud space.

Now let’s clearly try to compare these
two cloud tools.

Computer calculations

In Amazon Web Services, the central
computing service is Elastic Compute
Cloud (EC2). EC2 has become the main
synonym for “scalable computing on de-
mand”. In order to plan even more care-
fully and reduce costs when launching
projects, the company introduced new
sub-services such as AWS Elastic Bean-
stalk, Amazon EC2 Container Service.

Currently, AWS supports 7 different
instance families and 38 instance types. It
offers both regional and zone support at
the same time.

The core of Microsoft Azure comput-
ing systems are classic virtual machines
and high-performance Virtual Machine
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Scale Sets. Windows client applications
can be deployed using the RemoteApp
service. Azure Virtual Machine includes
4 different families, 33 types of instances
that you can deploy in different regions.
However, support for a particular zone in
the region is not yet available.

Storage Location

Storage of information is a link in the
cloud because it allows you to collect all
kinds of information in one repository.

AWS Simple Storage Service, known
as S3, is largely an industry standard. In
general, S3 created the concept of object-
oriented data storage and a separate Ama-
zon Glacier service was created for data
archiving.

Azure has also sufficiently reliable and
powerful storage facilities.

The advantage of Azure is the intro-
duction of backup and recovery functions
within cloud storage. Also one of the most
important solutions is the StorSimple
sub-service, a hybrid cloud storage for
enterprise customers, which can reduce
costs by up to 60%.

Pricing

Cloud services have quite different ap-
proaches to pricing the use of cloud ser-
vices.

AWS uses several payment models:

On demand: you only pay for resourc-
es and services that you use

Reservation: you choose the necessary
amount of resources that you want to or-
der in advance from 1 to 3 years and pay
based on usage. These offers are often
well-discounted (up to 75%).

Partial reservation: the more resources
you use, the lower the cost of services
provided.

Rounding in Amazon Web Services
works based on hours of use.

Microsoft Azure uses a more flexible
pricing system, paying for the use of cloud
resources, rounded to minutes. You can
use off-the-shelf MSDN subscriptions
with a certain amount of money for cloud
computing, or pay for resources as usual
with monthly billing. Discounts also work
based on the volume of services ordered.

Conclusions

All clouds have their strengths and
weaknesses:

- Amazon is very strong in terms of
brand credibility and the most popular
platform.

- Azure - has a performance advan-
tage by selling real cores rather than vir-
tual hyper-threading threads (vCPU).

If you choose the leader, AWS and
Microsoft Azure are now the most popu-
lar cloud platforms. The computing ca-
pacity offered by companies is almost
equal, the list of offered services is also
constantly growing. But, depending on
the region, it is better to use Azure, taking
into account the location and pricing.
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CUCTEMA TIATHOCTUKU «EKCITEPTHUN ITIOMIYHUK

JIIKAPSA»

OBuapyxk I.B.
IIOLIEHT, KaHAU/AT TeXHIYHNX HayK

Jep>kaBHMIT YHIBEPCUTET iHPPACTPYKTYPHU Ta TEXHOIOTI

ITonerenpkuii B.B.

Jep>kaBHMIT YHIBEPCUTET iHPpacTPyKTypH Ta TEXHOIOTi

AHomauis: akmyanvHow 3adauero 3anUAEMbCS PO3POOKA iHPOPMAUItIHUX Cuc-
mem 0iazHOCMUKU, AKi NPUCKOPIOI0Mb PoOOMY NpauieHUKie meouuHoi cepu 8 mpan-
cnopmmiii 2anysi. B pobomi npedcmasneno asmopcoky exchepmuy cucmemy diaeHoc-
MUK, ONUCAHO ANROPUMM AHATII3Y iHPOPMAYL, a came, aneopumm UmMosipHicHo20 dia-
eH03y. B cmammi doxnaduo onucamo inmepdetic pospobneroi cucmemu, HA8edeHO
02710 CYHACHUX CUCIEM, W40 3ACTNOCOBYIOMbCA 6 MEOUHHUX YCIAHOBAX.

KirodoBi croBa: indopmariiitHa cuctema, eKCIepTHa CUCTeMa, TeXHOJIOTisA, M-

IM{Ha, TiarHOCTMKA, aBTOMAaTMU3aIlisl.

Keywords: information system, expert system, technology, medicine, diagnostics,

automation.

Indopmariiitni TexHOMOrII, 10 BUKO-
PUCTOBYIOTbCS B HpOIiecax MpodinaKTy-
KI, JIKyBaHHA Ta JiarHOCTMKM BJMara-
I0Th CTBOPEHHS €IVMHOTO MiIXOMY [0 MiKY-
BajIbHOro Ipouecy. IiarHoCTu4Hi mpo-
rpaMu BUCOKOT'O PiBHs, AKi HaJIeXaTb O
inTenekTyanpbHUX iHpOpMAIiHUX CHC-
TeM, 6asyloThcs Ha 3HaHHAX. [1if Memmd-
HVIMU 3HaHHMU PO3yMIIOTh iHpOpMariiio,
HOTEHIIIIHO HeoOXifHy JTiKapeBi. 3okpe-
Ma, 1le Moke OyTu indopmaris mpo craH
300pOB’s IAlli€HTA, IeBHY IIPeAMETHY Me-
IMYHY raly3b, CUTYalilo, Ipobiemy, mpa-
BI/Ia iXHbOTO BUPIIIEHHA, & TAKOX IIPO
KOHKPETHi YMOBI, 10 BU3HAYAIOTh BUOIp
LUX TpaBWI. 3afiavi, [0 BUPIIIYIOTbCA 3a
TOIIOMOTO0 KOMIT FOTEPHUX TEXHOJIOTIN B
MeINIMHI Ta OXOPOHI 37{0POB’sI, PO3Pi3HsI-
IOTbCA SIK 32 LIIAMM 1 3MIiCTOM, TaK i 3a
HanpAMaMM Ta piBHEM BUKODPMCTaHHA.
ExcriepTHi cucremMu, K IPaBUIIO, 3[1aTHI

pOOUTH [IeAyKTUBHMUIT BUCHOBOK (Bif 3a-
raJIbHOTO IO YaCTMHM) Ha IiJCTaBi HEmo-
BHUX 3HaHb, OTPUMAaHUX Bij mpodecioHa-
niB-excnepriB. Tomy pospobka mporpam-
HOTO IpOAYKTy «EKcrepTHMII MOMiYHMK
TiKapsi» 3 METOI0 BCTAHOBJIEHHA IOIepe-
IHDBOTO JIiaTHO3y € aKTYaJIbHOIO 3aflaydero.
IInTanHAMM ROCHIIKEHHA €KCIePTHUX
cucreM 3anmanuca: [xapparano [l.,
Ixexcon II. [6,8]. IIuranHa moOypoBu
€KCIIepTHUX CUCTEM Ha OCHOBI MeMYHMX
[aHMX BiOOpakaloTbcs y poboTax: Kau-
map, B.O., Yypmiit, LK., Ixexcona II.,
Xappuurros Ixen JI. [1-4,7, 9,10]. 3 Bu-
HUKHEHHAM €IiJIeMiOIOriYHol cuTyanil
nocrae mpobsemMa po3poOKM CydacHMX
CUCTeM I MOJIMIIEHHSA CUTYALl 3 IIpO-
Be[leHHAM [iarHOCTUKM, 110 Oyne maBaTu
MO>K/IMBICTb CTPIMKO, YiTKO Ta aleKBaTHO
pearyBaty Ha Ipo6eMy, KOTpi BUHMKA-
10Tb ¥ POOOTI MEUYHNUX 3aK/IA/iB.
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Ha cporopnimHiili MOMeHT icHye Be-
JIMKa KiZIbKICTh pi3sHMX MOOITPHUX OfAT-
KiB, SIKi HaJal0Tb JOCUTb CXOXKUIT PyHK-
L[iOHaJI, i HAMAralTbCA BUPIIIUTH Ty 49U
iHIy KOHKpeTHY 3anady. Tak, 6arato mMo-
6iIbHMX JOJATKIB HAMAIOTh MOXXIUBICTH
3HAITU TOBIAKOBY iHpOpMAIIio IIPO XBO-
poby, TiKM, CHMITOMM, KalIbKyIATOPH,
tomo. KoxkeH 3 1Mx [omaTkiB Bupimrye
npo6/IeMy ZOCUTD IIPOCTUM IOEFHAHHAM
inTepdericy xopucryBada 3 HeBEIUKOIO
6aso0 pmaHux. [lami HaBeeHO OIVIAX
O1/IbII IOLIVPEHNX CUCTeM [3-5].

«YuusepcanbHass Cucrema Yuera» -
IpMK/IaJHa MeAWYHa IIporpama pis
KOMITI0Tepa, sIKa JOIIOMArae KOMIUIEKCHO
aBTOMATU3YBATU [IisIbHICTD NPAL[iBHUKIB
MeVIYHOro 3aKnafy. Bona Moxxe 6yTu Ha-
JIAIITOBaHA B 3aJIEKHOCTI Bif mo6axaHb
3aMOBHMKa. [lepernanemo 7oro MoXxmm-
BOCTi: MOX/IMBICTb BeJEHH: iCTOpil XBO-
po6; mATpUMKa 6araThbOX MOB; MiATPUMKA
aKafleMiYH/X 3HaHb 3 PO3AUIEHHAM IIO
KaTeropisAx; CTBOPEHHA IVIaHy JTiKyBaHHS;
IiATPUMKA BeJJEHHA pe3y/IbTaTiB aHa/Ii3iB;
36epesxeHHs1 poToiHPOpMaLil; CTBOPEHHS
6/1aHKIB Ta 3BITiB; CTBOPEHHS TOMEPefHIX
3amnciB  TAli€eHTiB; MiATpUMKa Be6-
3aco0iB 3BOPOTHOTO 3B’513KY; OOTIIK Mefn-
KaMEHTIB; Ka/IbKY/IALIA JaHMUX.

HacTynHa mporpama — «IIporpaMHuit
kommekc C.O. IL.O. P» mae HacTymHi
MO>X/IUBOCTi: OOPM/IEHHS NIEePBUHHOTO
OIJLAAY IalieHTa; opOpPMIEHHA IIOHEH-
HYIKa HaIJIAMy 3a MalieHToM; oOopMIeH-
HA BUIVICKNU 3 icTOpil XBOpoOM (BumMC-
HOTO, TIepeKasHOro emikpusiB); dapma-
LEeBTUYHUI KaJbKyIATOp [ Iepepa-
XYHKY 703 HodaMiHy Ta HITPOITLepUHY;
MOX/IMBICTb peflaryBaHHA TEKCTY, IO

HaOMpaeTbcsA B Oy/b-AKOMY TeKCTOBOMY
noni mporpamy; 36epexxeHHs (aiiiiB 3
aBTOMATMYHNUM 3aHeCEHHAM B iM’'A dait-
Iy ATy i NpisBUIIA MALIiEHTa; BIIKPUTTA
B JOJATKy paHille 36epesxeHUx Qaiiiis;
MOYK/IMBICTh Ha[[pyKyBaTy JaHi IPAMO 3
IIpOrpami; MOXK/IMBICTb 3MiHUTU KOJIbO-
POBY CXeMy [IOJATKY; I0JaTOK He MoTpe-
Oye BCTAaHOBJICHHS i MOXKe TPAIIOBaTH 3
Flash-HakonmuyBaua, mpu 1pomy Oyme
CTBOPEHO JIOIaTKOBUIT KOH(IrypauiitHumit
(aiin 3 HaJAITYBaHHAMY IPOrpaMu Ta
inpopMmarieo Mpo HailMeHYBaHHA JIKY-
Ba/IbHOI YCTAHOBM Ta CIIMCKY JiKapiB.
[IporpamMa € 6e3KOIITOBHOIO I HEKO-
MEpPLiJIHOTO BUKOPUCTaHHA.

HacTtynumit nporpaMHuii IpORYKT —
nporpama «KypHan manyeHToB». IIpo-
TpaMHIUII IPOAYKT [O3BONsIE 36epiraTn
aMOy/TaTOpHi KapTy IAl[ieHTiB Ta BeCTH
0071iK TaIieHTIB B €JIEKTPOHHOMY BUITIA-
ni. IIpu mpmitomi nikap MoOXKe HIBUIKO
3HANTH NALliEHTa B €IEKTPOHHOMY XKYp-
Ha/i Ta IeperIAHyTU BCIO iCTOPil0 XBO-
pob6, momepenHi BiIBiTyBaHHA, a TaKOX:
npisBuiLe, iM’s1, 10 6ATHKOBI, ITOKa3aHHs
B XXypHasi (rOIOBHOMY BiKHi); HaTy Ha-
POPKEHHS, I aBTOMaTUYHOIO 064uc-
JIEHHA BiKy; CTaTb IIalli€HTa; aHaMHe3
JKUTTST; JOMAIIHIO afipecy; TeseOHI: 10-
MaIHii, po6ounit, MOOLIBHNMIL; TIOTepe-
IHI [iaTHO3M; CKapry Npy HafXOJ KEHHI;
aHaMHe3 3aXBOPIOBAaHH:A, CTAaTyC Malli€H-
Ta (HaIPUKIIaf, IOP-CTaTyC); peKOMeH/a-
1jil; IpOBeeHi 00CTEeXXEHHs; /TiKap, SIKUi
IpUITHSAB XBOPOro; aMOYIaTOpHI Ta Xi-
pypriuni BTpywanHsa. Ilporpama 6yna
CTBOpeHa i OOJiKy mManieHTiB jop-
MiKaps, aje MOXXe BUKOPUCTOBYBATHCS
Oyzb-sIKUM TTiKapeM B Oyab-sKiit KmiHini
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mnsa o6niky xsopux. JJo mporpamu opa-
€TbCA JleTanbHa JoBifgka. Moxnusa po-
60Ta IporpaMu B Mepexi.

BaxnuBy posb y 3acobax fiarHOCTH-
KM BifiirpatoTh ekcrepTHi cuctemn [7-10].
Jesxi anroputMu aHanisy iH¢popmarii B
eKCIIepTHUX CHUCTEMAaX IPYHTYIOTHCA Ha
KiTbKiCHUX omepaljifx. AJNTOpUTM Mak-
cuMaIbHOI omiHKM iHdopManii mobymo-
BAaHO Ha JIOTIYHMX oIlepanisfix. Y Hbomy
BUIIA/IKY 3[iJICHIOETHCS IIOCTilIHE MOPiB-
HAHHA iHdopmauii Bif manienra 3 inop-
Malli€l0 HampalbOBaHOI eKCIIepTaMM.
3ajavya JIMOBipHICHOTO JiarHO3y MOXKe
Oyt copmynboBaHa SIK 3ajaua BU3HA-
YeHHs1 JIMOBIPHOCTI HaHOI XBOpOOM IO
3aJJaHOMY HaOOpy CHMIITOMIB, AKIIO Bi-
JoMi JIMOBIpHI HasABHOCTI OKpeMuX
CHMIITOMIB IIpY IIEBHMX 3aXBOPIOBAHHAX.
Jns BupiieHHs 1i€el 3agadi B 064ncio-
BaJIbHiMl JiaTHOCTMII 3aCTOCOBYETbCA

P(HIXE) — > P(E/Hi)+P(H])

ey P(E/Hy)=P(H) (1)

pei=1,m;

P (H;- f E) — JIMOBIpHICTb TOTO, IO
33 HaABHOCTi KOMIITEKCY CMMNITOMIB E, €
xBopoba H;

P(H;) - itmoBipHicTs 3axBoproBaH-
HsI [IPU BUMIAAKOBOMY BIOOPI;

P(Ej/Hi) - BigoMa 3 MeIMYHOIO JO-
CBifly IMOBipHICTh HAABHOCTI CMMIITOMiB
xoMutekcy E, mpu xBopo6i H;

Y7 P(E/H) * P(Hy) - cpma
ZOOYTKIB IMOBIPHOCTEI KOXKHOI 3 pO3-
DIIHYTUX XBOPOO Ha JIMOBIPHICTb JaHO-
IO KOMIIIEKCY CUMIITOMIB IIPM KOXKHINI 3
L[UX XBOPOO.

BenuunHa BigoOpaskae TOM Memmy-

HUM [OCBIiM, AKUI HAKOIIMYEHO B JTaHUI
4yac i BMpaKeHUI Ki/IbKICHO Yy BUITIALL
JAIMOBIpPHOCTI [aHOTO CUMIITOMOKOMII-
TIEKCy TIpU JAHOMY 3axBoploBaHHi. I]a
JIMOBIpHICTh MOXe OYTU BUpa’keHa 4MC-
noM Bix 0 go 1,0. Xova B MoHOrpadisax me
HEMa€ TOYHUX PO3PAXYHKIB TaKMX JIMO-
BipHOCTEII, BOHM MOXYTb Oy T BUpPaKeHi
OpuOIM3HO TAaKMM YMHOM: IIATOTHOMO-
HiYHi CMMIITOMOKOMIIJIEKCH MAIOTh JIMO-
BipHicTb P = 1.0; cuMIITOMOKOMIIZIEKCH 3
BICOKOI0 yacToTow P = 0.7-0.9; cummnro-
MOKOMII/IEKCH 3 CEPEJHBOI0 4YaCTOTOIO
P =0.5-0.6; cuMIITOMOKOMIIJIEKCH 3 HU3b-
Koro 4yactoro P = 0.3-0.4; cummTomo-
KOMIUIEKCH 3 Jy)K€ HM3bKOI YacTOTOIO
P = 0.1-0.2; iimoBipHicTh P = 0 o3Havae,
10 CUMIITOMOKOMIIEKC ITPY JJaHOMY 3a-
XBOPIOBaHHI HIKOJIM HE 3yCTPiYa€ThCA.
P(H;) - ue itmosipuicts nanoro sa-
XBOPIOBaHHA Y TPYII BUIIAIKOBO Binibpa-
HIX TTAI[{€HTIB; TAKOI0 TPYIIOI0 MOXe OyTH
KOHTVHIEHT JAHOI /MiKapHi, JaHOTO paiio-
HY, faHoro micra. CeHC BBelleHHA B [iia-
THOCTUKY LIi€l BEIMYMHY IIO/IATAE B TOMY,
1110 BOHA HETOCTillHA i 3a/IeXKUTD Bif| reo-
rpadiyHMX, Ce30HHMX, eIlifjeMiONOriuHNX
Ta iHmMX QakTopis, sKi niKap MOBMHEH
BpaxOBYBaTy ITPY IIOCTAHOBIi [IiarHO3Y.
ABTropcpka cucrema «EkcnepTHMit
IIOMIYHMK JIiKaps», K CUCTEMaA, Ma€ Ha-
CTYIHI MOXX/IMBOCTI: JJOjaBaTy JIiKapiB
(kopycTyBauiB) O cucCTeMM; BaligyBaTH
KOPUCTYBauiB; MUPYBATH TIePCOHAbHI
JaHi; HagaBaTU MOXKJIMUBICTb 3MiHUTU
MiZKIIOYEHHA [0 CepBepy; IepeBipATU
3’€JHAHHA 3 CEepPBEpOM IIpM KOKHOMY
3BEpHEHHI 10 HbOTO; 3abe3IedyBaTy I10-
IIyK JaHUX cepep JiKiB, XBOpoO; 3abes-
nevyBaTy IIeperiAj] KOHKPETHMX JIiKiB,
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PeecTpauia

Mpizevye |
1 w5 |
Mo-BaTeKoBi |

2 3apeecTpyBaTH KOpUCTYBaYa

OuncTUTH BCE

g sl 3

Torin [
Maponk [
MoeTopuTH Naponk |

Ha nonepeaHio dopmy

Puc.1. BikHo dhopmu peecTpalii B cuctemi

XBOpPOO; HOmaBaTy eeKTPOHHI MeTU4Hi
KapTKU [/ HOBUX IIALIEHTIB; BUAALATU
Ta peflaryBaTy HasABHICTb KapPTOK Y Iali-
€HTIB; JogaBaTy iHpOpMalilo B MEINIHY
KapTKy; 3MiHIOBaT! Ta BUFAIATH iHOP-
Maljio 3 MeIMYHUX KapTOK; JOfaBaTy iH-
¢dbopmariito mpo CKapru MalieHTiB; 3Mi-
HIOBATM Ta BUAAIATHU iHGOPMALii0 TPO
CKapry; 3MiHIOBaTM CTaH CKapr¥; BUKO-
HyBaTH IIOIIYK MeAMYHMUX KapTOK 3a
¢binmpTpamMy; BMKOHYBaTH JiaTHOCTUYHY
JOTIOMOTY Y BM3HA4YE€HHI JliarHO3Y.

JetanbHO posrisiHeMO iHTEpdeiic Ta
(dyHKIiOHAT KITI€HTCHKOI YaCTUMHM IpO-
nykTy. DopMa BXOZly BiIKpMBA€EThCA Hall-
HepLIoIo, TaK sAK KOpUCTyBadeBi (ikape-
Bi) HeoOXifHO MPOJITH eTan Bamifarii.

@opma peectpalii BifKpUBa€eTbCA y
BUIIA/IKY TIEPEXOY KOPUCTYBa4a 110 KHOII-
i peecrpanisa ¢opmu Bxoxpy. Lla dopma
TI03BOJIAE€ KOPUCTYBaveBi 3apeeCcTpyBaT-
ca B cucteMi. Ha pucynky 1 306paxeHo
BikHO ¢opmu. Mo>kHa BURIMUTY HACTYIIH]
€/IEMEHTI: IIOJIA BBOJY II€PCOHA/IbHIIX Jla-
HIUIX; TI0/1 BBOZLY JIOTiHY Ta IIapOJII0; KHOII-
Ka peecrpatii (peecTpye abo Bkasye Ha
HOMWIKY PeECTpalii); KHOIKa I O4Yu-
IIeHHA BCiX YBeJJleHUX JaHNUX; KHOIKa I10-
BepHeHHA Ha (OPMY BXOJY.

TonosHa ¢opma mporpamu. [Ipu Bpa-
JIOMY BXO[Ii B CCTEMY KOPUCTYBa4 Ilepe-

XOIUTb Ha OCHOBHY GOPMY IpOrpamy, 3
AKOI i BUKOHYETbCA POOOTA 3 CUCTEMOIO.
TonoBHa ¢opma mporpamu MicTUTb Ha-
CTyIIHI elleMeHTH: iH(OpMALIiiHY TTaHe/b
nikapsi, 110 Bifobpakae IOTOYHOTO JTiKa-
PA B CUCTEMI, Ta I03BOJIAE 3MiHUTH J10TO,
BUKOHYIOUM Iepexifi Ha ¢opMy BXOAY;
IaHe/b KEPYBaHHA IpPENCTaB/IgE€ OCHO-
BHY IIaHe/Ib YIPaBIiHHA MICTUTDH JOBiJl-
HUK TTiKiB; JOBigHMUK XBopo6; EMK (emex-
TPOHHY MeAMYHY KapTKa), HOBifHUK
MKX-10 MbKHapopHa KnacmbiKauiﬂ XBO-
po6), KaJbKyIATOpPY; MEHIO HaJallTy-
BaHH, AKe HaJla€ NOLATKOBI MOXK/IMBOCTI
Ha/IAIITYBaHHSA; IaHeTb BiffoOpaKeHHs
IAHUX [UI1 HOPMAaTUBHO-JIOBIKOBOI iH-
dopmariii.

®opma BifoOpa’keHHA HOPMaTUBHO-
poBigkoBoi iHdopmanii. Kuonku «Jlosiz-
HUK JiKiB» Ta «[IoBifHMK XBOpob» (puc.
2) HOJAIOTh Ha IIaHeIb FONOBHOI GopMu
eneMeHTH nomyky. ITomyk mpoBoguTbes
3a Ha3BOI XBOPOOM, abo MiKiB BifIOBif-
HO. JIy1s1 1bOro HeOOXiAHO BBECTU B IOJIE
JaHi Ta HAaTUCHYTM KHOHKY «[lomryx».
Cucrema Bifo6pasuth Tabmuuo 3 pe-
3y/lbTaTaM! IIOIIYKY, 300pakeHy Ha pu-
cyHKy 2. IIns Toro, 106 IeperisHyTH
IeTalbHUII OIMNC HeoOXiMHO HaTUCHYTU
KHOIIKY «IlepernanyTn», AKa creniajbHO
CTBOpeHa OCTAaHHbOI B TabnMIi Iepe-
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] ExcnepTHui noMiuHWK nikapa

Hanawryeania  Mpo

OBigHWK XBOpOB
Ims [okTopa Aosia P

=10f ]

BMIHMTK NOTOHHOMO | [AopT e

(Dows | _Owonmarcws | Owenmirosuue |

| Nivepauin

| Hasea

| Mepernaryra

- Kepysarha

LoeigHnk nikie

OoeinHvK xBopob

OosigHuk MES-10

KanekynaTopy

EMK |

ABOPT MEAMUMHCKHA

Puc. 2. BikHo ronoBHoi oopmu B pexumi BigobparkeHHs XBopob

rnapy. Ilicna HaTMCKaHHA BiIKpUETHCA
¢dbopma Binob6paskeHHs HOPMATUBHO-O-
BifkoBoOI iH(opMaIlli€0, B JAHOMY BUIAJ-
Ky, mpo «Mepguanuit A6opt», mo Bifo-
OpaKeHOI0 Ha PUCYHKY 3.

Hani mepernsaHeMo (OpPMY eleKTpo-
HHOI MepuyHOi Kaptku (EMK). Ilicns
HaTucKaHH: kHonku «EMK» Ha ronoBHin
¢dopwmi maHenp romoBHOI popmu mepexo-
AUTHb B CTaH BiOOpakKeHHS CIMCKY 3a-
PEECTPOBAHMX MEIUYHIX KaPTOK 3 MOX-
JIMBICTIO IIOIIYKY 3a iM’sIM, IIPi3BUILEM Ta
1o-6arpkoBi (puc. 4). BinobpakeHHs fa-
HOI IaHesti 306paXkeHO Ha PUCYHKY 4. B
I[bOMY PEXUMi rOIOBHOI (pOpMI MOXKHA
BUIINTK pAZ eneMeHTiB. Ilond momyky
TaHMX BUKOPUCTOBYIOTBCA A inbTpa-
il KapToK manieHTiB. Habip KHOIOK Ke-
pyBaHH:: KHomKa «[Jomyk» posnounHae

momryk imdopmanii Ta Bigobpaxae Ii,
KHOIKa «OYMCTUTY HOIIYK» OYMIIAE BCi
IIO/IA1 IOMIYKY AAaHUX, KHOIKA «OQ4ncTuTn
TaOMMLI0» BUJANIAE BCi JaHi Ieperiany
TabmuLi; Tabmus 3 fJaHKMU Bijo6pakae
faHi moyKy; ctoBberp «IlepernanyTn»
B TaO/IMIi 3 JaHUMM € KHOIIKOK; KHOIIKY
CTBOPEHH: Ta BUJA/JIEHHS KapTKM Mali-
€HTa; KHONKM KepyBaHHA CTOPiHKaMU
MIOLIYKY.

Ha pucynky 5 HaBeneHO BikHO popmu
€JIEKTPOHHOI MeIMYHOI KapTKU IaLli€HTA.
Jlane BiKHO po36uTO Ha [Bi IaHeni: ma-
HeJ/Ib JJAHMX MAli€HTa i TaHe/Ib CKapr Ia-
Li€HTA.

Ilanenp pmaHUX TalliEHTa MICTUTH
OCHOBHI JlaHi IallieHTa, SKi MOXXHa pefia-
rysaru Ha micni: ITIB, Homep icTopii, Bif-
HOBifanbHy 0co0y, ocobuctuit HOMep,
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ABOPT MEJTATTHHCKHH

— NpepLiBaHHE BEpEMEHHOCTI B TEYEHHE NBpBLX 20 Heens, T. &. A0 CPOKA, MPW KOTOPOM OHA MOKET 33BEPLIATECA NPEKNBENEMEHHEIMK MK 2
CpouHLIMY POAaMK. TTREXEBRRMEHHEIMM HASLIBAIITER POAEI NOCAE 26 Heq ek BEpEMEHHOCTH. CPOYHBIMM HasHBaIT pogb! np 3640
Heaenax BepemeHHocTh. Poxaesne nioda 4o 28 Hegdenk DepeMeHHOCTM, pocT KoToparo MeHee 35 oM u macca menee 1000 1, HezaeucHmMo

0T TOMD, NPOABNAN OH NPMEHAKK SKHEHH M4 HET, CUMTABTCA BeIKAAEIIEN — aboprow. Mnog, posMBLIMACA 40 20 Hegens BepemEHHOCTM,

weroLLMi pocT Meves 35 oM v maccy Tena menee 1000 r, npoxueLINA Bonee 7 aHed (1. e Gofble Cpoka MepWHATANLHOMD Nepuoaa),
poaax. Mnog ¢ maccoh tena 500 © v Gosee nognexur oxvenshio n v |

OTHOCMTCA K NPy Npexgeep

ABOPT pa3NMUAKIT N0 ¥apakTEPY: UCKYCCTBEHHEIA, CAMONPOU3BONEHEIN, N0 AHATOMO-DU3HONOIMYECKHM 0COBEHHOCTAM: HENONHEIA, NOMHEIA.

Eruonoris

Marorenes

Mo KnuHUYECKOMY TeueHuo aBopT MoxeT ek

1) figa OCNOMHEHWEA,

Kriviswh nepecic |2) OCNDRHEHHLI (MATOHEIM KPOBOTENEHHEM, MHOEKUOHHO-CENTAECKIM NPOLECCOM, BTOPHHHEIM Becniogmen)
MckycoTeenHei aBopT N0 xapakTepy HeodX04MMOTD MESMUNHCKDT0 BMELIFTENECTEA NOAPAZLENALTCA Ha

1) afiopT & paHHMe cpokd — 40 12 Hegenb;

2) aBopt B No3AHHE Cpokk — Nk cpoke BepemenkocTh Bonee 12 Hegens.

McnonesyloTes cegyiouiHe AaHHEIe: CEEAEHHA 0 BaARPKKE MEHCTRYAUMM, HANKIMK CYDLEKTHBHEIX OLYLLeHNA, BOSHUKAIOLLME NRM
BepeMEHHOCTH, TaKKX KaK TOLUHOTA, OLYLLEHUE AMCKOMDORTA, HARYLUEHWE BKYCA W T. A, MONOKATENEHBIE MMM YHONOTMUECKHE PBaKLMM,
D3y ALTATH YNETPAIBYKOBOrD CKAHMPOBAHNA. [TpH DBPALLEHUH KEHLMHE! B MEAHLMHCKDE YUPEXIEHUE 417 NPERLIBAHH BepemeHHOCTA
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Puc.5. BikHo hbopMM eneKTPOHHOT MEANYHOI KapTKX nauieHTa

JlaTy CTBOPEHHA KapTH, JAaTy HapOJKeH-
HsA, CTaTh, BiK, Bary, 3picT, IPyIy KpOBi,
pesyc-¢axTop, ciMeliHMII cTaTyc, Kpainy,
0671acTb, MiCTO, BY/INIIIO, HOMep OYIUHKY,
HOMep KBapTHpH, OBEPX, HOTATKY, (OTO.
ITanens ckapr marjieHTa MiCTUTD CIIMICOK
CKapr HallieHTa i MiCTUTD TaKi KOMIIOHEHTI:
kHonka «HoBa ckapra» Bigkpusae ¢opmy
V1A CTBOPEHH: CKapr; KHomKa «Ileperany-
tii/PegaryBati» Binkpusae ¢hopMmy Wi Iie-
pernAfy Ta pefaryBaHHA [AHUX CKapru;
KHOIIKA «3aKpUTHU CKapry» 3MiHIOE CTaryc
CKapr¥ Ha BIOKpUTWIl; KHONKa «Bigkpmty
CKapry» 3MIHIOE CTaTyC CKapI Ha 3aKpu-
TIiT; KHOMKa «CTepTy CKapry» BUJAIIE
CKapry NaljieHTa; TabMuid CKapr IalieHTa
BimoOpakae CIMCOK CKapr ITaljieHTa.

Pesynprar po60TH IPOrpaMHOro Ipo-
IYKTY BUBORUTLCA B popmy «JliarHOCTH-
Ka», 300pakeHol Ha PUCYHKY 6.

[Tanenp BBOAY CMMITOMY, IIpM3Ha4YeHEe
IJI1 BBE[EHHA JIiKapeM CUMIITOMIB, KOTpi
OyayTh BUKOPUCTaHI B JarHOCTMIIE; KHOII-
Ka «/liarHocTyBaTI» BUKOHYE OCHOBHY PO-
60Ty, 3aCTOCOBYIOUN aITOPUTM, TOOYHOBA-
HMIT Ha TaOINIIAX JIaTHOCTUKY; ITAHENb Bi-
HOOpaXKeHHs CIUCKY XBopo6. 151 maHenn
BioOparkae pe3y/bTyiodi iaHi anropuTmy,
TOOTO HAVIO1/IBII BipOTiffHi XBOPOOIL.

B pesynbrari npoBefieHNX JOCTi/IKEHDb
6y/10 IpoaHani30BaHO TEHJEHIi pPUHKY
IporpaMHOro 3abesredeHH:A. BusHaueHa
HeoOXiHICTD I[0f{0 CTBOPEHHS MeINYHIX
CHCTeM [HarHOCTMKM Ha 6asi eKCIiepTHUX
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CHUCTeM [/ IPUCKOPEHHS BCTAaHOBJIEHHS
niarHosy mauieHTis. byno crsopeno mpo-
IpaMHMIT IPOJYKT /Il BCTAHOBJIEHHS I10-
IIEpeHBOrO iarHO3Y, a TaKOX JJIA aBTO-
MaTusanil po6oTu nikapis.
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ANALIZING THE PROBLEM AND STATING THE
DEVELOPMENT TASK FOR THE BONUS SHARING SYSTEM

“BONUSHARING”

Dolhanenko O.D.
Student

Kharkiv National University of Radio Electronics

The system for sharing bonuses “BonuSharing” can be the ultimate solution to the
ongoing problems of loyalty programs. These problems can be encountered by anyone who
does even a little bit of shopping. Clients do not want to register in new stores, as they
intuitively realize the discomfort of remembering to carry a discount card at all times,
remembering the current bonus balance, expire date and so on. Surely, there already are
a few solutions which solve some of these problems but never solve them all at once. The
developed system is an attempt to classify and solve the abovementioned problems so that
clients have the ability to use the store bonus systems at a max.

Keywords: BONUS, LOYALTY, STORE, BONUS CARD, DISCOUNT, SHARING,

EXCHANGE.

The competition between stores today
is so great that each one does everything
it can to retain its customers and attract
new ones. For this purpose, in addition to
quality and new products, they often in-
troduce additional services, promotions,
bonus systems, loyalty programs.

From the store point of view, the in-
troduction of bonus systems [1] is a very
popular solution, as it gives customers
the desire to accumulate a virtual dis-
count to use it later on, which, by defini-
tion, leads to more frequent shopping.
Such systems also work because of the
customer data they leave when register-
ing a store card.

From the customer point of view,
however, signing up for store bonus pro-
grams is often associated with constant
“unnecessary” notifications, lost or for-
gotten bonus cards, the accidental pres-
ence of several same store bonus cards at

once, unexpected bonuses expiration, and
other issues known to many.

The problem can be clearly seen as a
result of the small efficiency of bonus
systems, which is due to the above reasons
and causes
caused by inefficient use of the accumu-
lated discount.

There are many applications on the
market that attempt to solve some of the
above mentioned problems. These apps

customer dissatisfaction

include PinBonus, Stocard, PorteLoyal,
VirtualCards, getCARD and more. These
applications were compared and analyzed
by the following characteristics: informa-
tive (how much data about own bonuses
can the user see), versatile (does the app
support multiple stores), controllable (can
the user access, interact and manipulate
data displayed).

Turns out, no application on the mar-
ket solves all problems at once. If the
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application is informative, displaying the
bonus amounts and other account de-
tails, it is usually made for one store or a
group of related stores, therefore it is not
versatile. If the application is versatile, it
only lets the users scan their bonus cards
into the system, but does no store com-
munication by itself. There is one excep-
tion, however — the “getCARD” app. This
app has a function of sharing bonus
cards for a fee. It does have a security
limitation — once the card owner gives
his card to the other user, they can copy
and distribute the data further on with-
out any notice.

After analyzing the problems of “ac-
tive” bonus systems and defective, non-
complete methods of their solutions, it
was decided to create a software system
that would provide users with a free ac-
cess interface to their bonus accounts in
stores.

It is important that such system is ver-
satile first and foremost. This can be
achieved in several ways:

o passive data display;

o active communication and data

display.

The first method is easy to implement
and is used by many implemented appli-
cations. But in order to give genuine ac-
cess to the bonuses, a communication
with the company (store) is necessary.

Therefore, a module should be added
to the developed software system, so that
the system could send requests to the
store and receive responses. Moreover,
this module should provide encrypted
communication to keep the user data
secure.

For such communication method to
truly work, the store must also participate
in the integration process by installing a
communication module on a personal
server. Thus, the communication module
should be easy to install and extend, and
require a minimal amount of action from
the installing personal.

In addition to versatility, the devel-
oped software system must be controlla-
ble. Such controllability features include:

« manual store account search;

o automatic store account search;

« ability to sell bonuses to other users;

o ability to exchange bonuses of one

store for others between users;

« possibility to add temporary users of

the bonus card.

The bonus selling feature is a unique
opportunity for the user to get rid of un-
necessary bonuses. Choosing the desired
selling price must be possible (which
but less than “m”,

«_»

must be greater than “n

where “n” and “m” are the calculated
minimum and maximum prices that sat-
isfy the institution’s business rules). An-
other user can see the posted offer and the
price. He can agree to accept the offer,
which initiates the payment process. After
the successful payment, the bonuses of
the first user (seller) must go to the sec-
ond one. The amount paid should be
added to the first user’s virtual wallet.
This virtual currency can be used to buy
bonuses or as a payment method at the
integrated stores.

The bonus exchange feature is an op-
portunity for users to get needed bonuses
by exchanging them for unneeded ones.
The process is similar to selling bonuses,
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but as a result there are two transfers be-
tween stores. The transaction is successful
if the status of both transfers are success-
ful (both users are registered in both insti-
tutions of exchange, had the required
number of bonuses on the account at the
time of the transaction, and each received
their bonus amount).

Support for card multiuser functionality
is very important. The cardholder must be
able to easily add co-owners (by phone
number). Other users will not be able to ac-
cess the original card number. They are is-
sued a new (temporary) card linked to the
original owner account. This card is issued
by the hosting store and is easy to manage,
change access rights and usage limit.

To allow horizontal scaling, the back-
end must consist of separate microser-
vices that are not closely related to each
other. As a result, admins can add in-
stances of microservices and as a result -

distribute the load and improve overall
system performance.

In addition, all data sent between system
services must be encrypted. Data protection
during communication must be achieved
using the AES encryption algorithm [2].
The Advanced Encryption Standart is a
symmetric block encryption algorithm,
with a fixed block size of 128 bits and key
sizes of 128, 192 and 256 bits, which now
provides fairly robust protection against
Brute-Force attacks [3].
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The developed system “Buy&Save”
will allow users to share promotional pur-
chase offers and share the cost. When
designing a system it is important to de-
fine the functional as well as non-func-
tional requirements.

First up are the functional require-
ments for this system. Functional require-
ments are product features or functions
that developers must implement to enable
users to accomplish their tasks. So, it is
important to make them clear both for
the development team and the stakehold-
ers. Generally, functional requirements
describe system behavior under specific
conditions [1].

The user must be able to log in. Regis-
tration must consist of the following man-
datory information: the user’s email ad-
dress and the password. Every registered
user must be able to log in. Only the login
page is available to the unregistered user.
All other functionality is available to the
logged-in user. From now on only regis-
tered users will be considered.

The users should be able to set the fol-
lowing preferences to be notified if at least
one of these requirements is met:

o store types (supermarket or grocery

store, clothes and shoes shop, hard-

ware shop, electronics store, cos-
metics shop and so on);

«» favorite store chains;

« concrete favorite store at a particular

location;

o type of products;

attendance radius;

o availability time span;

o possible store attendance radius and

acceptance time.

The users must have the opportunity
to post offers. The user must be able to set
the title, description, type of discount, of-
fered price, bonus amount and a photo.

The user must have the ability to oper-
ate his active, deleted offers or offers
which were done, view, change, delete
own offers, filter them, sort and proceed

possible store

to the chat with another user about this
offer.

The system must display a list of pub-
lished offers. It is very important that the
user has the opportunity to navigate
through the offers, as this user can filter
them by the following criteria: a particu-
lar store, selected stores or generally all,
types of stores (grocery, clothing, cosmet-
ics, etc.) or just the closest shops to him
(especially useful when the user is in a
mall). The list of offers can also be sorted
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by date. It also must be possible to view all
available offers on the map.

When a user is interested in an offer
from the list, he must have opportunity to
click on it to see the details of the offer. If
the user agrees with the details, he must be
able to accept the offer. Then the chat with
the user who published this offer must be
shown, so they can start discussing the
time of the meeting. Also, in the process of
communication, you can change the agree-
ment on bonuses and payments which was
posted in the offer initially.

The splitting of the overall cost be-
tween users must be processed in one of
three ways. The first way is achieved by
the users manually splitting the check
which can include cash deals and manual
transfers. Another option is to perform an
automatic split price calculation. The last
option is performing manual payment
with both automatic price split calcula-
tion and automatic payment flow

The shop assistant must use his own
mobile application to generate a transac-
tion QR-code by inputting the price. Then
the shop assistant displays the code to the
client who scans it using his mobile ap-
plication and accepts the transaction bill.
Both the client and the shop assistant
must get a notification regarding the
transaction status: fail or success.

As to non-functional requirements,
they are described as specification that
describes the system’s operation capabili-
ties and constraints that enhance its func-
tionality [2]. However, a definition in the
system context is required.

One of the main non-functional re-
quirements is security. The system must
validate the card. All of the data must be
stored in an encrypted form. All of the
communication must be secured using
encryption as well.

The reaction time of the system should
be no more than 1 second.

Possible formats of the uploaded offer
image are.jpeg and.png. The maximum
size of the uploaded image must not be
more than 10 MB.

The system must have user-friendly
interface which allows full manipulation
of data. Android devices come in many
shapes and sizes, so the layouts of applica-
tion screens must be flexible, the layouts
should adapt to different screen sizes and
orientations. In order to make the appli-
cation available to as many smartphone
users as possible it must support various
device characteristics [3].

As a result, the functional and non-
functional requirements were defined for
the system for saving while purchasing
“Buy&Save”.
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Everyone knows that a person has in-
herent mistakes. Every day there are situ-
ations when someone forgets an impor-
tant thing at home, whether its a key, an
umbrella or a book. Activities involving
multiple people even more complicate the
collection process. How to give each a
separate task and track its execution. Es-
pecially when people are not even famil-
iar. For example, a group of tourists only
needs one bowler. But what if the person
in charge forgets it, or someone take
heavy unnecessary items? This project is
aimed at solving this problem.

Dynamic equipment system will help
people who no longer want to forget im-
portant things at home. The system will
include sets of lists that are tied to sched-
uled events. Each list will be a specific list
of things that the user may not mention.
It will be available in a convenient format
on your phone. When stacking the
marked items to the container where the
receiving station is located, they will be
automatically saved as taken. This allows
the user to easily control the already taken
and missing things.

Also, this system can be used by groups
of people to make common lists. The cho-
sen leader will be able to add to the list the

required things in the required number
and appoint responsible people for them.
The result will be a clear monitoring of
whether everything has been taken.

An example of a problem. A SITA
2019 Baggage IT Insights report has been
released, according to which in 2018,
worldwide, airline passengers lost
24.8 million bags and suitcases.

In recent years, the proportion of lug-
gage not delivered has been consistently
in the area of 5.7 suitcases per 1,000 pas-
sengers, that is, on average, for each flight
of a medium-haul Airbus A320 or Boe-
ing-737 medium, one passenger will re-
main without their baggage upon arrival.

In 16% of cases, luggage is delayed due
to screening errors or registration errors.
Another 16% are errors of loaders who do
not put luggage on board. In 9% of cases,
luggage does not arrive because it has not
been loaded due to excess capacity, etc.
5% is incorrectly labeled luggage, and 5%
is lost for various reasons at the airport of
arrival. Finally, the most exotic situation
is the loading of luggage on the wrong
flight: 3% of cases. [1]

These statistics describe the urgency
of the problem at a more global level.
With the introduction of the system in the
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airline, you can automate the tracking of
baggage in the appropriate place. By tick-
ing each suitcase and placing the receiv-
ing stations directly in the cargo compart-
ments, even before the luggage is shipped,
the responsible person will be able to
control each error, clarify its cause and
respond accordingly. The database of this
system can also become global for differ-
ent companies, reducing the percentage
of luggage transplant errors.

Potential of threat. In most individu-
al cases, forgotten things like a forgotten
pass to a university or maths book are not
a big threat and are more of a nuisance,
but there are times when a forgotten thing
can be a significant threat to life. For ex-
ample, a forgotten medicine or inhaler
can have tragic consequences, as not eve-
ry medicine can be purchased without a
doctor’s prescription.

The possibility of implementation.
Studies have shown that the most likely
technology that can implement this soft-
ware system from the technical side is
RFID technology. Technology is based on
the interaction of RFID tag and RFID
reader. RFID tag is a miniature chip that

stores a unique tag number and informa-
tion and has the ability to transmit RFID
reader data. As soon as the RFID tag falls
within the RFID reader’s area, the reader
captures the fact of data transfer, reads the
information from the tag, and transmits it
to an accounting system that analyzes the
data according to predetermined algo-
rithms. [2] RFID tags already exist that
can send and receive information up to
300 meters away and have low cost. The
problem is that RFID receivers are too
cumbersome for everyday use. However,
according to Moore’s law [3], the number
of transistors housed on an integrated
circuit crystal doubles every 24 months.
This can also be interpreted as: “every
2 years the integrated circuit will be
halved”, so the necessary technologies will
soon emerge to implement the Dynamic
Equipment System “Smart Bag”

Used resources:

1. https://www.frequentflyers.
ru/2019/04/24/luggage_delay_stats/

2. https://real-trac.com/ru/company/blog/
princip_raboty_tehnologii_rfid_i_ee_
primenenie/

3. https://en.wikipedia.org/wiki/
Moore%27s_law
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ITPOI'PAMA /I OBJIIKY TA KOHTPO/IIO POBOYOTO YACY

Tocominos A. O.
CTyHeHT 4 Kypcy 6akamaBpary

Konroxos C. JI.

CT. BUK/Iafja4 Kadenpy iHpopMaTuku i kKibepHeTHKN
MeniTononbChKMii fep>KaBHUI TelarOTiYHNI YHiBEpCUTET
imeHi borgana XMenpHUIIBKOTO

Anomauis. Pospobnena npozpama nnst 06Ky Ta KOHTPOIK po6OYOro dacy.
IIpozpama nanucama Ha mosi npoepamysarus C# 3 BUKOPUCIMAHHAM MexXHOsO02i]
Windows Forms 6 cepedosuuii po3apobku npoepammozo 3abesneuers Microsoft Visual
Studio. IIpoepama 0ossonse asmomamusysamu o6k po6o1020 4acy npauieHuxis
ma po3paxyHox 3apobimnoi naamu. Ingopmayis npo eionpayvosanuii 4ac ma cymy
3apobimnoi nnamu 36epicacmocs y 6asi danux. Indopmayiro, Axa 36epieaemovcs y
6asi 0aHux, MOIHA CUCMeMAMU3Y8amu 3a ne6HUM npunyunom. IIpozpama € ingop-
MAYITIHOI0 MEXHON02IEN OIS NOJIeUEHHS NOULYKY MA OMPUMAHHS 0aHux npo 8io-
NpaybosaHuil 4ac ma cymy 3apo6imnoi naamu 0n4 KoxHoz2o npayisHuka. IIpoepama
003607151€ OMPUMAMU CIMAMMUCIUKY NPO KiNbKICMb NPAUIOOHUUX MA He NPAUI0I0HUX

npayierukie 6 daHuii uac.

Kmrouogi cnoBa: 067ik, aHanis, mporpama, 6asa JaHUX, KOHTPOJIb Yacy, aBTOMATH-

3a1ia 06YMCIeHH.

Keywords: accounting, analysis, program, database, time control, calculation

automation.

Po6ounmit yac Ta JIOro TpMUBAICTb €
Ay’ke BaXIVMBJM IUTAHHAM TPYLOBOTO
npasa [1]. O6nik pobodoro yacy momsArae
y ikcyBaHHI BifoMOCTeil PO ABKY Ipa-
[iBHMKIB Ha po6OTYy i BiampaljfoBaHHs
HVIMU BCTAQHOBJIEHOI TPMBAIOCTi PO6OYO-
ro yacy. O6/iK po6040ro yacy Moxke Bec-
TUCh B Tabesix BcTaHoBIeHOl hopmu [3].
BukopucraHHa mporpaMHoro 3abesrie-
YeHHs JyIA 001Ky Ta KOHTPOJTI0 po604oro
Jacy CIPOCTOBYE 3aIiC Ta 30epeKeHHs
inpopmarii, go3Bonse 3abesmeunty i
IIPaBIWIbHICTb i CBOEYACHICTD, a 3a JI0IO-
MOTOI0 3py4YHOro iHTepdeiicy MoXHa
IIBUJIKO 3HANTK MOTPiOHY iH(opMariio.
ITporpamm [[03BONAIOTL aBTOMATU3YBaTU

PO3paxyHKM 3apOOITHOI IUIAT B 3a/IeX-
HOCTI Biff BiflIIpaIibOBaHOTO 4acy [2].
PospobreHa KOMITI0TepHa Iporpama
NpU3HaYeHa [JI OpraHisauili mpowecy
007Ky Ta KOHTPOJII0 POHOIOro Jacy mpa-
[[iBHMKIB, 36epiraHHs Ta cucreMarnsanil
JAHMX IOAO BifIpallbOBAaHOTO 4Yacy Ta
BiAIIOBifHOI 3apobiTHOI maatu. MeToro
PO3pOoOKM TIpOrpaMm € CTBOpPEHHs iH-
¢dopmaritHoi cuctemn s o6miky Ta
KOHTPO/II0 pOOOYOro 4acy, CIpOIIeHH:
mouryKy notpi6xoi indopmanii ta orpu-
MaHHA CHUCTeMaTM30BaHUX [aHMX Ha
OCHOBi HEOOXiIHOTO IPUHIINITY.
ITporpama MicTUTb OOTACTb BBEHEHH:A
[aHMX PO IPALiBHIKIB, 0671aCTb YIIpaBIiH-
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Tapudikauis rpH/rog,

YMPABJ/TIHHA

START TIME STOP TIME

HOBMIA
3AMKUC

CTATUCTUKA
Mpauoe: 3

He npauoe: 2
Bcboro 3anucise: 5

BUOANUTH
3ANUC

<

@ Work time - OcTaHHe 36epexeHHs aaHux24.04.2020 17:38:06 - [m] X
JAHI Ysc 33 Yac za
ID ]l ID « TMpizenwe Im'a MNocaga Cratyc Tapud cooroapi NOTOYHMI
Mpissuie micAub
foanoe o oo ouio Crow osuoc 2000555 _oomau
s 2 Cupgopos Awnatonii | NNabopaut |He npauioe | 24 0:00:00 |1:09:16
. 3  |NeTpos Anppiih | Buknagau |Mpauioe 43 0:01:37 |1:10:11
’qJe,qop | 4 | OcTaneHko lFanuHa |Cekpetap |[Mpawsoe 34 0:01:27 | 1:09:19
MNocapga 5 Koponb Bacunb |byxrantep |He npauoe |35 0:00:32 |1:02:30
‘Cmoca P |

«l0noBHe BiKHO NporpaMuy puUcyHok 1

H IAHNMI, 06/1acTb BiJloOPa>KEeHHs CTaTIC-
TUMKY Ta TAOMNLIO i3 MepeTiKoM JeTanbHOL
iHpopmalil 110 KOKHOMY HPALiBHIKY.
it crapry poboTu 3 IPOrpaMoio
HeoOxigHO 3amyctutn daiin «Work time.
exe», AKMIl BioOpa)kae TrOJIOBHE BIiKHO
nporpamu (puc.l). Jani y mporpamy 3a-
BaHTaXYIOTbCA i3 06asy JaHUX.
Tabmnia Ma€ IBaHANUATD CTOBOLIB:
o id mpauiBHUKa;
e IIpisBMIIE IpalliBHUKA;
o iM’s mpaliBHMKa;
e II0Ca/Ia, IKY 3aliMa€ IPalliBHUK;
e CTaTyC IpalliBHUKA;
o TapudHa cTaBKa mpauiBHuKa (rpH/
rop);
e Ki/IbKiCTB BifjITpaIibOBaHOrO 9acy 3a
ChOT'OfTHi;
e Ki/JIbKIiCTb BifllIPalibOBAHOTrO 4acy 3a
MOTOYHUI MiCAIb;

e KiJIbKiCTb BiJIIPallbOBaHOTO Yacy 3a
BeCb Iepiof;

o CyMa 3apoO0iTHOI I/IaTU 3a CbOTOfIHI;

o CyMa 3apo0iTHOI IUIaTM 3a IIOTOY-
HUM MiCS1Ib;

o CyMa 3apoO6iTHOI I1aT! 3a Bech Iie-

piog.

Ina peparyBanHA iHdopmanii mpo
mpisBuine, iMs, mocapy Ta Tapudikaiio
mpaiiBHMKa HeoOXifHO obpaTu Bifgmo-
BigHUII 3amyc y tabmuui Ta B o6macTi
«JJaHi» BMKOHATM KOPUIyBaHH: iHOp-
Margil. IIs1 5k 06/1acTb BUKOPUCTOBYETHCS
IIpY CTBOPEHHI HOBOTO 3aINCy PO Ipa-
LiBHUKA [I1 BHECEHHA IEPBUHHOI iH-
dbopmariii.

Ob6macTp mporpamm «YIpaBIiHHSI»
IO3BOJIsI€ KOPUCTYBAuy BUKOHATH 3aITyCK
HigpaxyHKy po6odoro dyacy abo synuuu-
T T10T0 [i151 0OPAHOTO 3aINCY Y Tab/unIi.
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Takox y wilt 06/1acTi MiCTATbCSA KHONIKM
IJIs1 CTBOPEHHsI HOBOTO 3aMNCY y Tabmuiii
Ta BUAAJIEHHS OTOYHOI.

Y obmacti «Crartuctika» Bigo6paxa-
€TbCs1 iHdOpMallist MO0 3arasbHOI Kilb-
KocTi 3anuciB (IIpauiBHUKIB) y Iporpami,
KiJIbKICTi IIPAIIOI0OYMX Ta HE IIPALIO0YNX
B JJAHMII Yac.

ITporpama aBTOMaTMYHO BUKOHYE
POSIIOfiN Yacy, BiilpaljbOBaHOTO 3a ChO-
TOJHI, IOTOYHMII MiCALlb Ta BECh IEPIOf.
PospaxyBaHHA 3apo6iTHOI ITaTH BinOy-
BAETbCA y aBTOMATUYHOMY DEXMMi, BU-
KOPMCTOBYIOUM [IOTOYHY 3afaHy Tapudi-
KaIjiio [/ KOHKpeTHOI ocobu. Posmoxin
PO3paxoBaHol 3apObITHOI I/IATH 3a THEM,
MicALleM Ta 3arajJbHNUM IEPIOJOM Bi;[6y—
BAETHCS TAKOXK aBTOMATUYHO.

3a OIIOMOTO0I0 COPTYBAHHA PAJKIB 3a
HOTPIOHMM CTOBOLIEM MOXXHA OTPUMATH
crcTeMaT30Bany indopmanir. [ns Bu-

KOHAHHsS COPTYBAaHHs NOTPiOHO HaTuUC-

HYTM Ha 3arO/JI0OBOK CTOBOIIS, 3a SIKUM

HeoOxinHO BifcopryBaru gaHi. ITporpa-

Ma 30epirae jjaHi aBTOMaTUYHO TP 3a-

BepILIeHHI poOOTH IIPOTPaMIL.

OTxe, po3pobiieHa mporpama J03BO-
JisIe aBTOMATU3YBaTH IpoIlec 06Ky po-
6090ro 4acy ta po3paxyBaHHs 3apo0it-
HOI IUIaTU IPALiBHUKIB, a 3Py4YHUI iH-
Tepdeiic JOIIOMOXe LIBUAKO Ta 6e3 TPy.-
HOIIIB 3HATK MOTPiOHY iHoOpMalLiio B
6asi Ta cucTeMaTH3yBaTH JaHi.
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COMPARISON OF TYPES OF CLOUD SERVICES: IaaS, PaaS, SaaS

Avdieiev O. D., Freher O. E.

Scientific leader — Candidate of Technical Sciences,

Associate Professor Kravets Natalia

Kharkiv National University of Radio Electronics
(61166, Kharkiv, Lenin Avenue, 14, faculty of computer science,

Phone (057)702-14-65),

e-mail: oleksii.avdieiev@nure.ua, oleh.freher@nure.ua

Keywords: Taa$, Paa$, Saa$, cloud service, infrastructure, platform.

Life in modern society is closely linked
to the Internet, computers, gadgets and
technology. Regardless of age, income and
place of work, almost everyone uses digi-
tal technologies. Internet services are es-
pecially important for work. If earlier the
data sent via the Internet and inside the
local network were small, now these are
huge packages that require wide channels
and the use of modern equipment. Due to
the need to use digital technologies every-
where, the concept of “as a service” (AAS)
has arisen. The latest equipment and li-
censed programs are expensive, not eve-
ryone has the opportunity to regularly
update equipment and software. There-
fore, the rental of services on the Internet
is a promising area that has already prov-
en its effectiveness. IaaS, PaaS, and Saa$
technologies are the core areas of AAS
and relate to services that run in the
cloud.

Saa$ - software as a service. Software
is familiar to everyone programs. For
printing text, sending mail, creating illus-
trations. But it is also a program for work-
ing inside the company: CRM, ERP and
other systems. Previously, users bought

these programs and installed each on
their computer. Now just open the appli-
cation in the browser. This is SaaS. Unlike
the applications delivered by on-premise,
in the SaaS model you do not need to buy
the full version, that is, you do not have to
pay a lot at a time. No need to install on
your device, it can be accessed from dif-
ferent devices.

The client does not have access to the
settings at the infrastructure level, nor to
the configuration of the software platform,
he only uses a ready-made application ser-
vice. As a rule, a fee is charged depending
on the number of users monthly or annu-
ally. Companies can add or remove users at
any time at no additional cost. Some of the
most famous Saa$S solutions are Microsoft
Officeice 365, SalesForce, Google Apps.
SaaS is responsible for managing server,
network, and security threats and supports
the organization in lowering the cost of
ownership of the software by eliminating
the need for technical personnel to manage
installation, management, and software
updates.

PaaS$ is a platform as a service, a ser-
vice that provides a runtime environment
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for developing, testing, and managing ap-
plications.

To create software, you need other soft-
ware. We need a platform - development
environments, deployment tools, databas-
es, machine learning libraries. Ready-made
applications need to be placed somewhere.
Organizing all this is the most expensive
and long. To save money, you can use the
cloud development environment (online
IDE), and ready-made programs can be
placed on the application hosting with sup-
port for all the necessary services. Such
services are called PaaS. The main advan-
tage of Paa$ is the ability to quickly launch
applications, including for small teams. In
addition, using cloud services, developers
can collect statistics on the work of their
software, analyze and make the best busi-
ness decisions.

Thanks to PaaS, software developers
can deploy applications without the need
for a complete infrastructure.

PaaS reduces the amount of coding
required, automates company policies
and helps port applications to hybrid
clouds. With PaaS, users can better man-
age servers, storage, networks, and oper-
ating systems in general. All applications
built using PaaS include cloud features
such as scalability, availability, and multi-
user mode. In addition, it speeds up and
reduces the cost of the process of creating,
testing and running applications. Paa$S
uses infrastructure services and adds soft-
ware platform services to them. The main
idea is to help the application developer
and save him from working with the ap-
plication hosting platform. This helps us-
ers focus on the business aspects of scal-

ability and application development for
their product or service.

laaS - infrastructure as a service, a
service that provides rental of computing
resources on which the client can install
any software and applications. To organ-
ize work with information and access to
the company’s network, it is necessary to
provide storage and access to data. Ser-
vices need infrastructure — server and
network equipment, a room for its place-
ment (data center or server room), spe-
cialists for configuration and mainte-
nance. Organizing your own infrastruc-
ture is expensive and time consuming. To
reduce costs, you can rent a place in the
data center and install your own server
(colocation) there, you can rent a server
(hosting) right away, or you can leverage
computing power: the number of proces-
sor cores, RAM, and so on. The latter will
be the IaaS. The main difference between
TaaS and traditional hosting is the ability
to quickly scale and charge only for con-
sumed resources. All issues of administra-
tion of server and network equipment are
decided by the provider, but the settings
are made by the client himself at the level
of operating systems and applications in
them. This service is interesting for a
number of applications, especially for
highly tuned software that cannot run on
PaaS$ or even cannot run SaaS. The disad-
vantage is that for this service the user
must have appropriate knowledge of all
technologies of a lower level, such as the
operating system etc. This type of service
offers great flexibility for any online soft-
ware, but also requires deeper technical
skills in another area.
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Many Iaa$S providers now offer data-
bases, message queues, and other services
above the virtualization layer. Users ben-
efit from Iaa$ as they get the infrastruc-
ture on which they can install any plat-
form they need.

Summarizing the above:

o TaaS (infrastructure as a service) —
rental of computing resources on
which the client can install any soft-
ware and applications. All issues of
administration of server and net-
work equipment are decided by the
provider, but the settings are made
by the client himself at the level of
operating systems and applications
in them.

o PaaS (platform as a service) - the
provider’s area of responsibility in-
cludes the entire physical infrastruc-
ture, as well as administration at the
operating system level. The client
manages applications deployed on
the basis of this infrastructure.

o SaaS (software as a service) — the
client does not have access to the
settings at the infrastructure level or
to the configuration of the software
platform. It only uses a ready-made
application service.

In conclusion, the more high-level
model you plan to use, the lower the level
of IT competencies required from you
and the team. The opposite is also true —
the lower the level of IT maturity of your
company, the more high-level model you
will need.
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METO/JbI METRIC LEARNING /I PEHIEHNA 3AJAYI
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VICKyCCTBEHHBINI MHTEIEKT IIpuo6-
peraer Bce OGONBIIYI0 MONYISPHOCTD.
Braropgapst eMy 4e/lOBeYeCTBO pellaer,
Kak 6oJiee TIOBCeHEBHbIE 3a/layll, BPOLE
PaCIO3HAHMS UL WIN OTIIEYaTKa Maib-
Ia Ist pa3bIoOKMpPOBKI MOOWIBHOTO Te-
nedoHa, Tak u 6omee rmobanpHble. B Ha-
CTOsiIllee BPeMsl MCKYCCTBEHHBIN MHTEN-
JIEKT LIMPOKO WCIIONB3YETCsS B Pasyind-
cdepax

IPOMBIIITIEHHOCTN (peryImpoBKa Ha-

HBIX KUSHU  4eloBeKa:
Tpy3Ku Ha OOGOPYHOBAHUM), IONTUTHUKE,
MapKeTuHra (aHajaM3 pPeKIaMsbl, IPOTHO-
3MpOBaHMA CIIpoca U T.Ji.), MeJULMHE
(ompenenenue 3aboneBaHmit), 0b6pasosa-
HIY, VHTEpHeTe Bellell, MalIMHHOM IIe-
peBojie, TOJIOCOBBIX IIOMOIHNUKAX U T.J.
KommbloTepHOE 3peHMEe - 3TO Ha-
IpaBjieHre B 00/IaCTM MCKYCCTBEHHOTO
MHTE/UIEKT, ¥ TeXHOJOIMY IIOTy4eHs
n300pakeHNit 0OBEKTOB, C HUM CBs3a-
HBI, 2 TaKXXe 06paboTKa 3TuX n3obpaxe-
HUIL U MCIIO/Ib30BAHNS IOy IeHHBIX [JaH-
HBIX, [/IS1 pelIeHus] IPUKIAJHBIX 3afad
6e3 yuacTus 4enoBeka. brarogaps xoMm-
HbIOTEPHOMY 3pEHMs MOXKHO PELINTD Ta-
KIl€ 3a/Ia4lf, KaK CerMeHTalys 1306paxe-
HUil, Kaaccupukanus u300pakeHuIi,

pacrosHaBaHus ALY, TeHepauus n3obpa-
XeHnit u ToMy mopobuoe. KommbroTep-
HOe 3peHNe HUCIOIb3YeTCsl Il PaboThl
OeCIIMIIOTHBIX ABTOMOOWJIEN, PACIO3HA-
BaHVe M300pAKEHNIT C KaMep CIIeXKEeHMsI
LISl [a/bHENIIero MCIoab3oBaHms (Ha-
[pyrMep pPaclo3HaBaHMUsI HOMEPOB Ma-
LIMH, JTNAL]), COPTUPOBKA MM TIOUCK Opa-
Ka Ha IPOM3BOJCTBE, KapTorpaduieckie
CUCTEMBI, aHa/IN3 SMOIVIOHATBHOTO CO-
CTOSIHMS Y€/IOBEKA, CYMTHIBAHVIS IITPUX-
KOJIOB, TEXHOJIOTMI JOIIOJIHEHHOT ¥ BUP-
TyaJbHOI peaTbHOCTY, KOHBEPTALNs
KHUT U JOKYMEHTOB 13 6YMa>kHOTO (op-
Mara B 1 poBoii.

PacriosHaBaHme u peupeHTH(PUKA-
1151 0O'bEKTOB, KK OJ[HA U3 CAMbIX pac-
[IPOCTPAaHEHHBIX 3ala4 KOMIIBIOTEPHOTO
3peHmsi, MINPOKO MU3Y4aaach [AeCsATUIe-
TUAMI.

CBepToYHast HEMIPOHHASI CETh — A/IrO-
PUTM ITTyOOKOro 00y4eHN A, KOTOPBII MO-
JKeT MPUHUMATH BXOJIHOE M300pakeH e,
[IPUCBaMBaTh BAXHOCTD (y4eOHbIe Beca U
CMellleHMe) PasIMYHbIM OOBeKTaM Ha
KapTUHKE U MMeeT BO3MOXXHOCTb OT/IN-
4aTh UX APYr oT fgpyra. IIpenBapurens-
Has 06paboTKa, HeobxoaUMast st pabo-
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THI C STUM TUIIOM CETel, 3HAYUTETbHO
HIDKE 10 CPAaBHEHUIO C APYTUMMM a/ro-
pUTMaMM KaacCUMKauum, TOrga Kak
paHHMe MCCIefoBaHMsl 0asuUpyIOTCs Ha
HOCTPOEHNI HeITyOOKMX MOJENN C HU3-
KOYpOBHEBBIMM MpPU3HAKaMy OODBEKTa,
CO3JaHHBIMM BpPY4HYI0. B xome paboTnr
n3006paXkeHIe MHOXXECTBO Pa3 IIPOXOLUT
yepe3 CI0M C CBEPTOYHBIMU (PUIBTPAMU
0 UTOTY IIPEeBPAILasiCh B BEKTOP B IIPO-
CTPaHCTBE NPU3HAKOB, MOCIE YErO JIN-
HeJHO KIacCuUIMPYeTCs.

Peupentudukanys 06beKTOB 0ObIY-
HO BK/IIOYAaeT TPM ITala: BBIABICHUE
06 beKTa, N3bATIE OCOOEHHOCTEN U KJIac-
cudumxanys. [TepBbiil Tan BBITOTHAETCS
OT/IETIBHO KK IIIAT MIPeIBAPUTENBHOI 06-
paboTKy M306pakeHNs C IOMOIIBIO MO-
menmeil IeTeKUMM, HO Ha IMpakTUKe He
BCerjia BO3HMKAET HEOOXOMMMOCTD B 9Ta-
I1€ BBIABICHUA.

3agauy perpeHTHOUKALUN 0OBEKTOB
MOYKHO CBECTM K 3ajiade KIacCUpUKaimm
C IIOMOLIIBIO ITTYOOKOJ CBEPTOYHOI Heli-
POHHOII CeTH, HO C [YHAMUYECKIM KO-
YeCTBOM KJIACCOB, TO €CThb CO BpeMeHeM
KO/IMYECTBO KJIACCOB MOXKET MEHATHCH,
HO TaKOM IOJXOM MMeEeT HECKOJIBKO OC-
HOBHBIX HEJOCTATKOB:

— U3MeHeHMe KOAMYecTBa K/IacCOB
IJIs1 pacIio3HaBaHUA BlIeveT 3a co00it U3-
MeHeHIe apXUTEKTYPbl HEMIPOHHOII ceTH,
a 3HAYUT ee MPUJETCA IepeyInBaTh;

- 00BIYHO B 3ajjavue peumeHTHUKA-
LUV MBI MIMEEM OYeHb MAJIEHBKYIO BBI-
6OpKy, HaIIpUMep, MBI XOTUM pPacIO3Ha-
BaTb COTPYJHUKOB Haiueir ¢gupMmbl Ha
M300paKeHMsIX ¢ KaMep M Yy Hac eCTb
BCETO HECKONMBKO (hoTorpadmit Kaxxgoro
U3 HUX, TOTAA KaK J/Isi 0Oy4eHUst XOpo-

el CBEPTOYHOM CeTU HeOoOXOMNMBI fie-
CATKM TBICAY 3K3EMIUIAPOB;

— obydeHMe KIacCMYecKoil CBepTOY-
HOJ ceTM pelaeT MpobneMy NMHENHOM
pasmenuMoCT U300paXKeHUT B IIONY-
YEHHOM ITPOCTPAHCTBE IPU3HAKOB, HO He
OTAA/IsIET KJIACCHI MEXJY CO0OIt, T.e. 9K-
3eMIIIAPBI Pa3HBIX K/IaCCOB MOTYT HaXo-
IUTbCSA TOBOTBHO O/IM3KO B IIOTyYeHHOM
IIPOCTPAHCTBE.

OdeBusIHO, 4TO KIaccuyecKass cBep-
TOYHAs HeJ[POHHAA CeTb WA Kimaccudu-
KallMM MMeET JNOCTaTOYHO BECOMbIE He-
TOCTaTKM, NTO3TOMY [i/I pelleHM:A 3ajad
penpeHTHGUKALNU M PACIIO3HABAHUA
IIPUMEHSAIT APYroil IOAXOJ, OCHOBAH-
HBIJI Ha CBEPTOYHBIX HEJIPOHHDIX CETAX —
MeTofibl metric learning.

MeTopapl metric learning B KOMIIBIO-
TEPHOM 3PEHUU 3aAK/II0YAeTCA B MOMCKE
MOJXOAAIIEr0 NPOCTPAHCTBA IPU3HA-
KOB, B KOTOPOM CXOJICTBA MEXJy I1apa-
MU 1300paXKeHUIT COXPAHSIIOT COOTBET-
CTBYIOIYIO CTPYKTYPY PacCTOSAHMA, TO
eCTb JUCTAHLMNA MEeXAY U300paKeHnsA-
MU OJJHOTO KjIacca MIM OJHOTO 00beKTa
3HAYUTE/IbHO MEHbILE, YeM JMCTAHINA
MeX[ly M300pa>KeHUsAMU PasHbIX Kiac-
coB. Takoe NpPOCTPaHCTBO NPU3HAKOB
TaKXXe MOXeT yIydmntb 3¢pdexTus-
HOCTh TONUCKa M300pa)KeHWIl, B 4acT-
HOCTUM KOIJia KONMMYEeCTBO KaTeropuii
i 06beKTOB OYeHb OOJIbIIOE VTN He-
U3BECTHO.

CyTb 3aK/mo4aeTcs B Iepexofie OT 3a-
maun KmaccuuKanuy K 3ajade perpec-
Cuy, TO €CTb BMECTO ONTUMM3ALUU Me-
TPUK, CBA3AHHBIX C PacIpefieNeHneM Be-
POATHOCTE 1Ie/IEBBIX K/IACCOB, ONTUMM-
3UPYIOTCA  OIpeJe/leHHble MeTPUKMU
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PacCTosAHMA MEXIY BEKTOpaMM IpM3Ha-
KOB M3006pakeHUIL.

STO HampaBjieHUe SABIAETCA NOCTa-
TOYHO HOBBIM, OTHOCUTENBHO KIacCuye-
CKUX 3a/lad KOMIIBIOTEDHOTO 3PEHUA I
CTPEMUTE/IPHO PAa3BUBAETCA IOC/TIESHIME
TOJIBI, IOTOMY YTO TIOSIBJISAETCSA BCe 6ONb-
e KPYIIHBIX JJaTaceTOB Pa3HBIX JOMe-
HOB. APXUTEKTypa TaKMX Mopeser 6asu-
PYIOTCS Ha PAaCCMOTPEHHBIX CBEPTOYHBIX
HEPOHHBIX CETAX, HO IIOC/IE CBEPTOYHOI
YaCTH CeTH CJeflyeT He JMHelHasg Kiac-
cnduKanys, a [pyrue KOHCTPYKIUM A/
pelleHNns 3a7ja4M PErpeccui.

OpHuM C mepBBIX METOZI0OB metric
learning sABMAETCA CMaMCKasA HelpOHHas
cerb. CyTh pabOThI 3aK/IIOYAETCA B TOM,
YTO SK3EMIUIAPHI MMOCTYNAIT B CETh Ia-
paMM, ¢ KaXK/IOTO 3K3eMIIISIPA BBIJEAI0T
BEKTOp IIPM3HAKOB C IIOMOIIbIO ITy6O-
KOIT HeJpOHHOIT ceTn (0OBIYHO CBEPTOU-
HOJI), @ 3aTeM BBIYMCTIACTCA 3BKIUTOBO
paccrossHue Mexpy Humu. [lomydennoe
pacCTosIHME MOXKHO CPaBHMBATh C HEKO-
TOPBIM IIOPOTOM, ITOBOOPaHHBIM Ha Ba-

NMEALOHHON BBIOOPKe, [Isi OIpefene-
HUA NpMHAJIeKAT 00a M300paxkeHUA K
OJHOMY KJ/IaCCY VIIY HET.

Takum 06pa3oM, cuamckas HeJpoH-
Has CeTb C MOMOIIbIO Ilepexofja OT KiIac-
crduKaunn K perpeccui mo3BosseT pen-
meHTNGUUMPOBATh OOBEKTH Ha M300pa-
JKEHVSIX 63 epedNC/IeHHBIX BBIIIE HelO-
CTAaTKOB KJIACCUYECKMX CBEPTOYHBIX
ceTell: apXMTeKTypa He 3aBUCUT OT KO-
4ecTBa K/IACCOB; BBIOOPKa MOXET Cofep-
JKaTb He TOJIbKO HAIIM 3K3eMIUIAPDI, HO U
Ipyrue M300pakeHus1 U3 MOXOXKEro Jo-
MeHa [/Is1 JTyqIIero oO0y4eHus CeTy; BMe-
CTO JIMHEITHOM pasfeMMOCTI CeTb OyzeT
MaKCUMU3JPOBATh 9BK/INMJOBO PacCTOS-
HIe MeXJy KIaccaM.
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The concept of natural language pro-
cessing (NLP) has received much atten-
tion from the scientific communities of
the developed countries since the 1950s.
Natural language processing is one of the
priorities in machine learning applica-
tions, as upgrading NLP facilities will
simplify communication between hu-
mans and the computer system through
natural language.

The natural language is considered to
be, in fact, the language in its usual mean-
ing that people use for oral and written
communication with each other. Natural
language processing is defined as a set of
computational methods that perform the
tasks of analyzing and presenting natural
texts at different levels of linguistic analy-
sis to achieve the approximation of soft-
ware processing to the ways of thinking
and analyzing of the human brain. Thus,
through fields of science such as linguis-
tics, artificial intelligence, computer sci-
ence, natural language processing re-
searchers, they collect data about how a
person understands and uses language for
further applying that knowledge to com-
puter systems.

Usually natural language processing is
performed sequentially by the following
steps:

- phonological analysis — recognition
of pronunciation, application of sounds
and construction of words with them;

- morphological analysis — determin-
ing the structure of words and the possi-
ble connections between words with cer-
tain morphemes in their composition;

— lexical analysis - defining the word
and its parts as meaningful units;

— syntactic analysis — determining the
construction of a sentence and the spe-
cific connections between words in it;

- semantic analysis — determining of
meaning of words and sentences, forma-
tion of logic at the level of words and
sentences;

- pragmatic analysis - recognition of
the context, connections between sen-
tences, phrases, and relationships in a dia-
logue, paragraph or the whole document.

It is worth saying that depending on
the task performed, this approach may
consist of all the steps or not, but the pre-
sented sequence is considered optimal.
Different techniques and methods are
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used during the program implementation
of the above steps. Scientists propose
more sophisticated methods of word sep-
aration in a sentence, and great attention
is given to the separation of word colloca-
tion to correctly define the semantics of
the text. Different approaches are used for
natural language processing. For example,
a logical approach is analyzing texts on
the basis of proven rules for the use of the
language by people and well-defined
sources of knowledge (dictionaries, etc.),
which focuses on the lexical meaning of
the material presented; or statistical ap-
proach - analyzing of sets of texts by
means of mathematical statistics, when
the number of occurrences of a particular
word with a certain meaning is deter-
mined, and the general meaning of the
text is derived from this information.

Nowadays a variety of different tasks
are entrusted to be performed by software
using natural language processing, here
are some of them:

- machine translation - natural lan-
guage processing is used to preserve the
logical, semantic integrity of the transla-
tion result;

- generalization of texts — by natural
language processing, one or more texts

produce one resultant text containing the
most important source information;

- question-answer systems — provid-
ing a set of texts or documents according
to a user’s request — a question in natural
language;

- categorizing documents when their
contents are analyzed and referred to a
predefined set of categories, in particular
to facilitate navigation between them.
Therefore, machine language processing
is an important area of computer science
development, although there does remain
a wide field for researches, experimenta-
tion, and methods upgrading.
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HABITAIIIA KBAIOPOKOIITEPIB 3 BUKOPMICTAHHAM

GOOGLE MAPS PLATFORM

Illenemernes E.O.
crygment rpynu I13I11-18-6

XapkiBCbKIIT HalliOHAZIbHUI YHIBEPCUTET pafiioeeKTPOHIKM

Anomauis: [Jonosiov npucesuena 0enady 3azanvHux npuxyunie nobyoosu mapui-
pymy 0715 a8MOHOMHO20 Nepecy8anHs keadpokonmepis, onucaHHio inmepdgeticy 63ae-
Mmo0ii i3 Google Maps Platform, a makox 3aco6am npozpamysanus konmepis. [Iposede-
He 00C71i0xceHHsT 00360/ISIE 6CAHOBUMU KPUmepii U000 anapamuozo ma npozpamHozo
3abe3neveHHs KONMepie 3 MouKuy 30py ix NPAKMU1HO20 3ACNOCYBAHHSL.

KnrouoBi cmoBa: aBTOHOMHMII IOJIIT; KBagpokonTep; Mapmpytu Directions API;
mwiatdpopma Google Maps; mob6ynosa MapLIpyTy.

CrpiMKuil po3BUTOK CY4acHOI HayKu
Ta TEXHIKM HapelTi JO3BO/IMB Ilepecid-
Hill JIIOIVHI 3aIlyCKaTH B MOBIiTpA BIacHi
Oe3minoTHI IIporpaMoBaHi JiTaIbHi ama-
patu, MynbTHKONTepu. BoHM MaroTh
3[JaTHICTb BEPTUKAJbHOTO 3/IbOTY, & Ta-
KOX € HafI3BMYailHO MaHeBpeHumnu [1].
CporofHi HaibimbII PO3MIOBCIOMKEHUM
BUJIOM MY/IbTUKONTEPIB € KBaJpOKOIITE-
pu, 110 MAIOTh YOTUPU pOTOpU. K mpa-
BIJIO, KONTepM IOTPeOYyIOTh pajiioKepy-
BaHHA TIOMHOIO, TOMY JANbHICTh iX ITO-
NbOTYy OOMe)XXeHa MHpPAMOI0 BMAVMICTIO
minora (100-200 M) Ta ganabHICTIO Ail pa-
mioamaparypu [2].

JInsl aBTOHOMHOTO TlepecyBaHHA KBa-
IPOKOINTEPIiB B OTOYYIOYOMY CepelOBUII
iM HeoOXifHUII IeBHMII aITOPUTM HOIIY-
Ky LUIAXY, @ TAKOXK MeXaHi3M, 1[0 JO3BO-
7€ TOYHO IPOCTiZYBaTH 3a OTPUMaHUM
MapuIpyToM. Aie /i 3aJ0BOJIEHH JIIOfI-
CBKMIX ITOTPe0, SIK IPaBIUIO, HEJOCTATHLO
Junle IepeMICTUTU JIiTaJbHUI amapar:
MOTPiOHO BUKOHATHU ille SIKMICh Habip
Oill, HalpuKaajg, CKUHYTU IOCUIKY 3a
TaiMepoM abo /s OTPYMAHHSA CUTHA-

my, iHII[IIOBaTM ITIOBEPHEHHA Ha TOYKY
BigmpasneHss [3].

HasimpocrimmM Ta, MOX/IMBO, Haii-
KpaIuM 3aco60M JiA HoOyAoBY Mapli-
PyTiB CIilyBaHHsA KONTEPiB € cepBic
Google mar. [Tana Be6-1wratdopma Hafae
inpopmanito mpo 6inpure Hix 200 Kkpain
CBiTY, Ma€ IIIOIy MOKPUTTA Maibke 99%
IIJTAHETH, a TaKOXX aKTMBHO PO3BUBAETD-
cs Ta miaTpumyerbes [4]. Skio Bu MaeTe
IOCBifi pOOOTH 31 CXOXXMMU CepBicamu,
Hanpukaag, MediaWiki Action Api [5],
TO MOXXeTe IMOTOAUTUCH, IO JaHWU iH-
Tepdeiic € HaI3BIYAIlHO JIETKMM Y BUKO-
PUCTaHHI: Bce, [0 NMOTPIOHO I OTpU-
MaHHA iHQopManii - Ie BigmpaBUTH
HTTP 3anut i3 neBHMMu napamerpammu
Ha cepBep, a MOTIM 06po6uTK BiAIIOBIAb
y BUDIAAL JIOAMHOYMTAEMOrO (opmary
(marrgactinre xml a6o json) [6].

HartyacTime mis no6ygoByu Mapuipy-
Ty C/lifyBaHHA KONTEPiB BUKOPMCTOBY-
10Th 3anuT go Directions API 3 mapame-
tpom «mode=walking», To6T0 mimroxin-
HOTO HIIAXY, BKa3aHHAM TOYOK IIOYATKY
i1 KiHIA Ta iHmMX yrouHeHb [7]. Janui
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PEeXMM TIOIIYKY BepUIMH Tpady IMIIAXY
BUKOPUCTOBYETbCA JIs TOINEpeIKeHHs
CUTYyalili, KoM BOJil TPaHCIIOPTY, Iiepe-
OyBaroouu B pyci Ta Iifj faxoM aBTOMOOGi-
74, He 3[aTHI IIBUJKO BifpearyBaTu Ha
majiHHa gponHa [8]. Ksagpokomrep crmi-
Iy€ OTPMMAHOMY IIAXY, HiITPUMYI0YN
HeoOXifIHy /UL HepecyBaHHsA BMCOTY Ta
YHUKQIOUN NIE€PEIIKO, IK IIPaBUIO, i3 J10-
IIOMOTOI0  KOMIT IOTEPHOTO  OadeHHS,
ockinbku cepsic Bif Google He Bonmopie
inpopmariiero mpo BepTHUKaIbHI po3Mipu
o6’extiB. Touky Bigmpasku (origin) Ta
npusHadeHHs (destination) MOXyThb 3a-
JaBaTHCs Y BUMLAA] reorpadiaHmux Koop-
IyHAT (IIMpoTa Ta JOBIOTa Yepes3 KoMy),
azipecoro (TIpM IIbOMY BUKOHYETHCS Teo-
KOJlyBaHHSA — NepeBeleHHA afjpech B KO-
OpAVHATM Ha 3eMHiil Ky [9]), a Takox 3a
mormoMorowo ineHTudikaropa micus, sike
Hagaerbcsa depe3 Geocoding API abo
Places API. Pesynbrar npuxopuTh y BU-
I7Isii TOCTiJoBHOCTElT reorpadiyHmx Ko-
OPAAVHAT IPOMDKHIUX TOYOK, @ TAKOX JJ0-
IaTKoBOI iHpopMarii (cTaryc, momepes-
JKEHHSI, O4iKYBaHMII YacC PyXy Ta iHIe).
ITporpamyBaHHA KBaJpOKOITEPY 3a-
JIEXUTD BiJl allapaTHOTO Ta IPOIPaMHOTO
3abesnevenHs. Hanpuxan, mpu nporpa-
MyBaHHI mif iHTepdelic HONTbOTHOrO
koHTponepy ArduPilot Mega (APM) 3
MikpokoHTponepoM Arduino noBefeTbest
BuxopucropyBatu C/C++, aje aKuo 3a-
BOJOZITM OIBII [JOPOTMMM TITATAMMU
(BeagleBone un Raspberry Pi), To MoxHa
ZocArTy 6i1bII0] PO3PaXyHKOBOI IOTYX-
HOCTI Il BCTAHOBJIEHH:A OIlEpPALliliHOI
cucreMu Linux Ta BUKOPMCTOBYBATH, Ha-
npuxiaag, Python [10]. Oyxe mepcrek-
TUBHUM € BUKOPMCTaHHSA NPUCTPOIO IIif

ynpasminHAM Android, ockinbku 1 ome-
paliiiHa cucTeMa IpUCTOCOBAHA /I Me-
peXeBOol B3a€EMOMII 3a [OIIOMOTOK MO-
OiTbHUX Mepex, aje TOBEfeThCs MUCATH
ko Ha Java unm C/C++ [11]. Bsarani
MO>XHa BUHECTM PO3PaXyHOK MapLIPyTy
Ha BiJJJaJIeHNiT KOMIT I0Tep, BUKOPUCTO-
ByBaT! Oyfib-sIKy MOBY IIpOTrpaMyBaHHA,
ase NOTpPiOHO Oyne B3a€EMOZiATH i3 KOII-
TEpOM Yepe3 Mepexi.

CporopHi 6esminoTHi niTanpHi anapa-
I HabyBaIOTDb yce OiIBLIOr0 PO3IOBCIO-
JPKEHHA Ta 3acTOCyBaHHA. Hampmximapm,
BXX€ 3apa3 KONTePU BMKOPUCTOBYIOTHCA
INS peKIaMM, JOCTaBKM HEBAXKIUX IIO-
CUJIOK, IIPOBEJIEHHs OITIANY TEPUTODIi 3
BJMCOTM HTAIIMHOTO IIO/NBOTY 3 METOI0
PO3BifIKM, 3MIOMKM, ITPOTHO3YBaHHA IIO-
ropu, 60poTOM 3i 37T0UMHHICTIO Ta Gara-
to inmoro [12]. IToganpiumii po3BUTOK
HaBiranjil Ta KOMITIOTepHOI 06pOOKM Bi-
3yanbHOI iHpopMaliil ZO3BOMNUTH 3po6u-
TU JITaJIbHUX [POHIB IIOBHICTIO aBTO-
HOMHUMI, a JIIOfUHY 11036aBUTb Bif He-
06XigHOCTI YIPAB/IiHHA HUMMA.
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I. Introduction and Problem statement

In today’s economic environment, the
development and implementation of new
technologies is especially important for
the successful competition of companies.
An important element in making invest-
ment decisions for technological projects
is to evaluate their effectiveness. As the
market of the purchase/sale of new tech-
nologies exists and functions, there is a
need to determine the value of the devel-
opment.

Estimating the cost of technology is
needed to analyze the profitability of cur-
rent and future technological projects and
the feasibility of investments.

The ability to estimate the potential
benefits and losses from the project in the
early stages, to analyze possible scenarios
of the development of events becomes
very important.

Before the formation of valuation
models, the cost of the software product
was estimated according to the “thumb
rule”. According to it, the created applica-
tion was often limited by a certain field of
activity, where experts exist [1, 375].
These specialists could tell with some de-
gree of certainty what size of the generat-
ed code and its cost will be. Used in most
cases, this rule often was not suitable for
atypical development projects. Also eval-
uation by analogy was actively used - the

data was taken from a similar, successfully
completed project and shifted to a new
project. Of course, the degree of reliability
of such assessments was very low. As the
number and size of software projects in-
creased, the scope of their valuation also
began to expand. Experts working in the
field of software project management be-
gan to determine the general tendencies
and rules of valuation that were actively
used in their work. Having accumulated
material on a sufficiently large number of
projects, they tried to derive formulas for
estimating the cost. Of course, the risk of
inaccurate calculations remained high,
since the limits of the rules could only be
determined after a while, with the in-
crease in the number of projects on which
these rules were checked [1, 377].

The beginning of intensive studies in
the field of cost estimation modeling
dates back to 1965-1966, when EA. Nel-
son, a member of the System Develop-
ment Corporation (SDC), who carried
out a study on calculating the cost of
software for the US Air Force, published a
work entitled “A Handbook for Managing
Cost Estimates for Programming’.

Since that time, a lot of models for es-
timating the cost of software have ap-
peared, including some of the most wide-
ly used valuation models — SEER-SEM,
SLIM, COCOMOI1, 381].
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Nevertheless, it is equally important to
be able to estimate the competitive price
of a product within the existing software
market, that is not allowed in existing
evaluation models. For this purpose, the
use of assessment methods with the abil-
ity to study is the most appropriate -
these are updated methods of evaluation
by analogy with the subsequent training
using artificial intelligence techniques
(such as neural networks) [1, 393].

The value of neural network model-
ling techniques in performing complicat-
ed pattern recognition and non-linear es-
timation tasks has been demonstrated
across an impressive spectrum of applica-
tions.

This study uses backpropagation arti-
ficial neural networks to examine wheth-
er they are capable of adequately captur-
ing software cost complexities in their
weight space, to enable them to make ac-
curate estimates [1, 396].

II. Problem solution and Results

Data collection

The input for this task is a set of open
information about the software of a cer-
tain type. Because of the openness crite-
rion, it was decided to choose mobile
apps for Android, full information of this
type of software is available on an open
source Google Play Market. Several APT’s
for access to data were considered:

1) Google Play Unofficial Python
API (https://github.com/egirault/goog-
leplay-api)

2) Python Android Market Library
(https://github.com/liato/android-mar-

ket-api-py)

3) 42matter (https://42matters.com)

The third option was the most suitable
for this prediction task, because HTTP-
request GET that POST of this RESTful
API allows to get all the meta-data of any
application in a convenient for the next
processing format JSON [2, 235].

The following characteristics of the
application were chosen as features for
the training set: rating, number of ratings,
number of downloads, number of re-
views, in-app purchases, number of sup-
ported languages. The dependent charac-
teristic, which is called the target variable,
is the price of the application.

After the data is collected, it must be
prepared. This stage is called preprocess-
ing. The main task of preprocessing is to
display data in a format suitable for learn-
ing the model. For this purpose, unneces-
sary information was deleted and all data
was normalized [2, 26].

Neural network model

For this study, backpropagation artifi-
cial neural network models were used.
Backpropagation networks are the most
generalized neural networks currently in
use and this approach was chosen in pref-
erence to Hopfield and Kohonen net-
works. As software development estima-
tion is not a time series problem, ap-
proaches such as finite impulse response
(FIR) and recurrent networks were not
considered [2, 84].

The backpropagation network re-
quires data from which to learn. To learn
the network calculates the error, which is
the difference between the desired re-
sponse and the actual response, and a
portion of it is propagated backward
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through the network [3, 76]. At each neu-
ron in the network the error is used to
adjust weights and threshold values of the
neuron, so that at the next epoch the error
in the network response will be less for
the same inputs[3, 78]. This corrective
procedure is called backpropagation and
is applied continuously for each set of in-
puts or training data. The training data
should consist of as much relevant data as
possible. In practice one does not usually
have the luxury of a perfect training data
set [4, 106].

For this project the data were divided
into three sets. The training set, the test
set, and the validation set. The data for
each category were randomly chosen, ex-
cept that the data in the test and valida-
tion sets was not allowed to be larger or
smaller than the largest and smallest fea-
tures respectively in the training set. This
was done so that predictions were not
made outside the data range on which the
network had been trained.

The inputs were rating, number of rat-
ings, number of downloads, number of
reviews, in-app purchases, number of
supported languages [4, 108]. The target
against which the network was trained
was the price of the application in the
training set. The accuracy of the price es-
timate was taken as the Root Mean Square
Error (RMSE).

To try and improve the network per-
formance, the learning rate and momen-
tum were varied, as was the network ar-
chitecture. Models with one through to
six hidden layers were developed. Con-
sistently the models with just a single hid-
den layer performed better, while the

models with multiple hidden layers in
many instances did not converge. Various
activation functions were tried, and the
popular sigmoid function consistently
gave the best results [4, 112].

There is no clearly defined theory
which allows for the calculation of the
ideal parameter settings and as a rule even
slight parameter changes can cause major
variations in the behavior of almost all
networks. It is through a process of trial
and error and experience that settings are
selected which will result in a reduced
average prediction error. The settings of
the learning rate and momentum control
the way in which the error is used to cor-
rect the weights in the neural network for
each training case. When the learning rate
is set to high values there is the possibility
of unstable behavior, as evidenced by
widely varying average error values [4,
114]. When the learning rate is set lower,
the possibility of unstable behavior is re-
duced, but training times are increased
and there is a greater probability of get-
ting stuck in local error minima. The
higher the momentum, the larger the
percentage of previous errors that is ap-
plied to the weight adjustment in each
training case. For example, when the mo-
mentum is set at 0.5, then 50 percent of
the weight adjustment will be due to the
current error and 50 percent will be the
weight adjustment applied in the previous
case. For this set of data a learning rate of
0.1 and a momentum of 0.7 gave good
results [2, 301].

The average training error reduced
steadily as the network trains, as is the
prediction error. For this network, the
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average of the prediction error was ob-
tained at about 2000 iterations. With fur-
ther training the training error is further
reduced, but the network does not gener-
alize well, and from this point the average
prediction error increases. The reason for
this is that the network tends to curve-fit
the training data, giving a low average
training error.

Analysis of data

Network models were developed with
various combinations of inputs selected
from the attributes mentioned above. The
results were ambiguous, because predic-
tion errors were erratic. An examination
of the results showed that the network
overestimate the price of the application
with lower rating and worse indicators, as
well as underestimate price of the applica-
tion with higher rating. For the remaining
applications, the estimated price was
more accurate [2, 328].

ITI. Conclusions

Within the collected data set, back-
propagation artificial neural networks ap-
pear to indicate the potential to be devel-
oped into good software price estimation
models. The model is not difficult to de-
velop and has the flexibility of being able
to incorporate additional attributes as in-
put if special circumstances warrant their
inclusion [5, 127]. Neural networks have
the ability to capture knowledge of the
complex interrelationships in their weight
matrix to enable them to make predic-
tions. Further research will be conducted

to use larger set of training examples, that
covers all possible values of software char-
acteristics. It will allow to make training

networks more stable. Also semantic

analysis of application reviews is of inter-
est. This type of analysis can provide an
opportunity to identify positive and nega-
tive references in order to better prioritize
applications [5, 127].
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I. Introduction and Problem statement

In the past few years, face recognition
and classification has received a signifi-
cant attention and regarded as one of the
most successful applications in the field of
image analysis [1]. Developing a compu-
tational model for face recognition and
classification is difficult[1, 4]. Artificial
neural networks (ANT) were used largely
in the recent years in the fields of image
processing and pattern recognition. In the
recent years, different architectures and
models of ANT were used for face detec-
tion, recognition and classification. In
paper [2] was proposed approaches for
face recognition based on combined Ga-
bor wavelet faces with ANT feature classi-
fier [1, 7]. The Gabor wavelets used to
represent face image. It was proved the
representation of face images using Gabor
wavelets was effective for facial action
recognition and face identification. In
reference [3] was proposed approach
based on ANT and Gabor wavelets to de-
tect desirable number of faces in fixed
photo with gray background [2, 552].
They used correlation of a window with a
face with photo. Then they estimated ar-
eas of candidate of face presence. After
that, they used step algorithm and re-
ferred these areas and around them to
section of extraction of Gabor wavelets
characteristics and neural network classi-

fier. [2, 554]. In work [4] was presented a
back propagation neural network (BPNN)
for face recognition. The BPNN input is
feature vector based on Fourier Gabor
filters. They used an algorithm for detect-
ing face regions in images using the color
of skin which presents overlooked in dif-
ferent background, accessory and cloth-
ing [3, 68]. After that, they introduced
Gabor filters with 8 orientations and
5 resolutions to get maximum informa-
tion by varying the resolution and orien-
tation. This is done to generate and ex-
tract the features vector of the whole face
in image. BPNN is then applied to per-
form the recognition task [3, 70]. This
solution was implemented using Java en-
vironment [3, 74]. In reference [5] was
considered an efficient face recognition
method where enhanced local Gabor bi-
nary pattern histogram sequence has
been used for efficient face feature extrac-
tion and generalized neural network with
wavelet as activation function is being
used for classification. In papers [6, 7] was
compared the effectiveness of Daubechies
and Haar wavelet transforms while imag-
es classificating with the use of ANT.
Although, many researches have
worked on the problems of face recogni-
tion and classification for many years, still
several challenges need to be solved. This
work is attempt to downsize the computa-
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tional complexity of an artificial neural
network due to the original algorithm
with the application of Daubechies wave-
let transform [4, 15].

In many modern web services, for ex-
ample upwork.com, a visual identification
possibility of users is very desirable. New
user must upload his real portrait as his
avatar during registration on that site.
This portrait needs to be a full face fo-
cused image which made often with a
simple gray or monochromatic back-
ground. In such case the portraits with a
head rotation are not acceptable. Clearly,
images verifying functionality must be
realized programmatically [4, 17].

The purpose of this paper is ANT de-
sign for portrait images classification in
two categories:

1). Full face portraits;

2). Portraits with a head rotation.

The practical outcome of the work is a
web-application capable to verify upload-
ing images with the use of ANT [4, 19].

In this work a capability of Matlab tools
for preliminary images handling, ANT
creating, training and simulating is dem-
onstrated. What’s more, Matlab provided
Java-code generating from Matlab-func-
tion. Its significantly simplifies the pro-
grammatic realization of neural networks
as parts of Java web-applications. [4, 21].

II. Problem solution and Results

For ANT training were used 128 por-
trait RGB-images that made mainly with
a light or dark monochromatic back-
ground and also with a gradient back-
ground. There were people with various
ages, ethnicities, skin and hair colors. Half

Columns handling

Figure 1. Image decomposition using 2-D
wavelet transform

of the images were male portraits and half
of the images were female portraits. Half
of the images were full face portraits and
half of the images were portraits with a
head rotation.

For ANT simulating and classification
performance assessing were used other
32 portrait RGB-images that were choos-
ed using similar prerequisites, in such
proportions as mentioned before [5,
1557].

First of all portrait images were framed
to size 256 x 256 px and uploaded to Mat-
lab. With the use of Matlab-functions rg-
b2gray and im2double color images were
converted to black and white images with
range their pixels brightness from 0 to 1.
That means we should use the input of
ANT that consists from 65536 values to
each of images. That means far too much
complexity while designing and using the
neural network [5, 1560].

In the paper the solution is proposed
for resolving this problem. We could re-
duce a computational complexity due to
application of Daubechies wavelet trans-
form with 3 steps to each of images.

The 1-st step scheme for a discrete
two-dimensional (2-D) Daubechies wave-
let decomposing is shown in Fig. 1.
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Figure 2. The result of the 1-st step of 2-D
wavelet transform

For matrices of images decomposing
were used lowpass L(z) and highpass H(z)
first-order Daubechies filters. Matlab-
function dwt2 computes the approxima-
tion coefficients matrix @ (%,%,) and
details coefficients matrices d, (n,n,),
di(n,n,)> dy(n,n,) (horizontal, verti-
cal, and diagonal, respectively), obtained
by wavelet decomposition of the input
matrix a,(n,,n,) . The result of the 1-st
step of Daubechies wavelet transform for
one of images is shown in Fig. 2.

On the 2-nd step of 2-D wavelet de-
composition each of these matrices were
transforms separately, replacing the input
matrix in Fig. 1. And from four result
matrices was remained only a corre-
sponding one. The 3-rd step of 2-D wave-
let decomposition was executed in the
same way. This has given to reduce the
image matrix to size 64 x 64px and down-
side the input of ANT to 4096 values to
each of images [6, 105].

The design a feed-forward back prop-
agation neural network with 3 layers was
performed using Matlab-function newff
[8]. Matlab-function trainrp that updates
weight and bias values according to the
resilient backpropagation algorithm
(RPROP) was used for training. After
training with the use of 128 portrait im-
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Figure 3. Classification rate curves

ages the simulation using 32 control im-
ages was performed. Simulation results
for various number of neurons in 1-st
layer of ANT is shown in Fig. 3.

Here the number of neurons in 2-nd
layer of ANT was equal V, = 50 and the
number of neurons in 3-rd layer ANT was
equal N, =2. Curves 1-3 in Fig. 3 were
acquired for sum squre errors (SSE) val-
ues 1, 0.1 and 0.01 during training proce-
dure) respectively [6, 104].

The resulting fully trained neural net-
work with parameters N, = N, =50 and
N, =2 was used for converting (using
Matlab-function getFunction) into a Mat-
lab-function and, further, for Java-code
generating with the application of Matlab
Library Compiler.

II1. Conclusions

This paper presents an efficient face
classification method, using artificial
neural network. The original algorithm
for reducing the computational complex-
ity of ANT is proposed. Experimental re-
sults of the proposed method on the open
portrait images set have evidently illus-
trated its effectiveness and robustness. It’s
significantly simplifies the programmatic
realization of Java web-applications with
neural network functionality. The opti-
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mal configuration of the artificial neural
network, that found by simulating, pro-
vides the classification rate 0.94 [7, 61].

The web-application based on techol-
ogies Java 8, Maven, Spring WebMVC,
Apache Commons File Upload Library,
JSP, CSS3, Tomcat, including Java-code
for the designed neural network, was de-
veloped. The source code this web-appli-
cation and full set of images is available at
a link github.com/bozonhiggsa/images-
Recognizing. Note that for a stand-alone
application that execute on PC without
Matlab R2016a you should install Matlab
Compiler Runtime 9.0.1.

Future efforts will be focused on imag-
es recognition and classification using Py-
thon and deep learning algorithms [8, 46].
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AHani3yo4u ChOTOHINIHINA CTaH
KpYIT'siHOI Tany3i YkpaiHu MO)KHA BifMi-
TUTHU, W0 /I TEPEeBAKHOI OinbuIoCTi
3epHOIIepepOOHNX MiJIPUEMCTB Xapak-
TEPHNMM € OPI€HTOBAHICTb Ha KJIACUYHI
NPUHONIN, AKi 3aK/JafieHi y JilouMX B
KpaiHi HOpMaTUBHUX IOKyMeHTaxX. To6To
B AKOCTi CMPOBMHM TPafMULiIHO BUKO-
PUCTOBYETBCA CiM OCHOBHUX 3/1aKOBUX
KyIbTyp (IIpOCO,'pevKa, puUC, OBeC, Ad-
MiHb, IHIIEHNIA, KYKypyA3a) Ta ogHa 60-
6oBa Kynbrypa (ropox). ACOPTMMEHT
IIPOAYKTIB 3a3BMYall CK/IaflalOTh 3BMYAli-
Hi min Ta nmoppiOHeHi Kpymy, IUIOIIeHi
Kpynu,
KPYIU'siHUX KynpTyp. IlepeBaskHa 6ib-
IIiCTh TEXHOJIOTII [/ BUPOOHMITBA 3a-

3HAYEHOTO AaCOPTUMMEHTY IIPOAYKTIB €

mwractiByi ta 6opomHo i3

CKIAHUMU Ta HPOTSDKHUMI, Y O1IbIIOC-
Ti BMIIAfKiB Iepen6adaioTh IepepoOKy
3epHa JiekinpkoMa motokamu (Pppaxiis-
ML), [0 IOTpeOye 3HAYHMUX TEXHOIOTIY-
HUX IUIONI A7 ix peanisanii. OxpiM 1bo-

IO 3aCTOCYBaHHA TPAJMLIIHOIO 3€pHA Y
MO€/JHaHHI i3 peKOMEHTOBAaHUMI TEXHO-
JIOTiAMM Ta IX peXMMaMu He IPU3BOAUTD
IO HeOOXiTHOTO CHOTOAHI Pe3y/IbTATy,
6inp1IicTh 6a3MCHUX BUXOJIB TOTOBOI
MpoAyKIii He nepeBumye 55-65 %, 3Ha-
YHa YacTKa yCiX OTPUMMAHMX NPOAYKTiB
CK/TafaloTh BTOPMHHI CMPOBMHHI pecyp-
CM — YaCTMHKU MOApibHeHOro sxpa, 60-
poleHiie (KOpMoOBe Ta He KOpPMOBe) 3a
PaxXyHOK AKUX 3HVDKYETbCs IMOTEHLiIHA
KOPUCTb OTPUMAHOTrO KiHIIeBOI'O IIpO-
OYKTY IJd OPraHisMy JIIOAUHIU.
Tpapguiiiina TexXHONMOTiA MiATOTOBKU
IIIEHNII [0 TepepoOKy B KPYIM BKITIO-
Yae Taki oInepallii: BMIyYeHHA JOMIIIOK,
BOJIOTEIUIOBY 0OPOOKY, TyIeHHS, KOHTP-
ONb BifiXofliB. BunydeHHA pomimox i3
3€pHa IIPOBOJUTHCA 3 BUKOPUCTAHHAM
CKaZbIlepaTopa, CUTO-TIOBITPAHUX Cema-
paTtopiB, KaMeHeBifOipHUKa, Tpiepis. s
HigBMINeHHsT e()eKTUBHOCTI BIUTYYeHHs
TOMIIIOK PEKOMEHJYETbCA 3aCTOCOBYBa-
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TV PpaKIiOHYBaHHA 3€PHA 3a KPYITHICTIO
B KpyI'siHOMy posciitinky Al-BPY. fx
IIPABUJIO, 1A Ollepaliisi BUKOPUCTOBYETD-
CA TIC/IA TONEePeHbOI OYMCTKY 3€PHA B
CKaJIbIIepaToOpi, CUTOIOBITPSIHOMY Cella-
paropi, KaMeHeBinOipHuUKy. B posciituu-
Ky BCTQHOBIIOIOTb CUTa 3 HMPOOMBHUMU
orBopamu 2,4x20 mm i 1,7x20 MM Ta Be-
OYTb cemapyBaHHA. B pesymbrari oTpm-
MyIOTb Taki ¢pakuil: kpynHy ¢pakiito
3epHa (cxig 3 cuta 2,4x20 MM) 3 KpYIIHU-
MU foMillikamu; piOHy ¢paxiiiio 3epHa 3
OpibHMMuN poMmimkamy (IpOXif cura
2,4%20 MM, cxif cuta 1,7x20 mm); gpibHy
HIIEHUII0 Pa3oM 3 APiOHMMM FOMIIIKa-
mu (mpoxip cura 1,7x20 mm). Kpymnna i
npibHa ¢paxuii 3epHa 06pPOGIAIOTHCS
PO3ibHO B CUTO-TIOBITPAHNUX CeNapaTo-
pax Ta B Tpiepax: BiBCIOTOBijOipHMKaX Ta
KyKo/eBifbipHMKax BigmosigHo. Bogore-
wroBa 06pobKa muleHuni mpu ii mipro-
TOBIIi 10 TepepoOKM B Kpymnu HutipoBaHi
IIOJIATA€ B 3BOJIOKEHHI 3€pHA IiIirpiTomn
1o 35...45 °C Boporo o 14,5...15,0 % 3 Ha-
CTYIHMM BiJBOTIOXYBaHHAM Ha IPOTA3i
0,5...2,0 roguH.

[licnsa BopmoTermoBoi 06po6Ky mite-
HUI[IO JIYLIATh LUIIXOM ABOPas3oBoi 00-
po6ku B 066MBaIBPHIX MAlIMHAX 3 abpa-
3VBHMMM IVUIIHAApaMM IpM TaKuX Iapa-
MeTpax poOOoUMX OpraHiB: KONOBa MIBUJ-
KicTp 6u4iB 14...16 M/c, yxnn 6uuis 8...10
%, 3a30p MDK O6uuaMu i abpasuBHOIO I10-
BepxHero 20..25 mM. IIpn npomy 6inp
iHTeHCMBHO 0OpOOIAIOTH 3€pHO Ha Iep-
LIiJl JIyIMIbHIA CUCTEMI, Ha AKiM Ipu-
JIMalOTh OiNbIIi 3 HaBegeHUX 3HauyeHb
KOJIOBOI IIBMAKOCTI Ta yxmny OudiB i
MEHIIi 3HaYeHHA 3a30py.

HeponikoM TeXHONOTiYHOTO MpoIecy
IIJTOTOBKM 3€PHA TBEPHOI IIIEHMII 1O
IepepoOKM € BelMKa IPOTSKHICTD Ta
CKJIAHICTh TEXHOJIOTiYHOTO MpOIlecy:
eTar BOZHOTEIIOBOI 00po6Ku mepenba-
4ae MifirpiBaHHA BOAY, 3BOJIOKEHHS Ha
creliabHUX 3BONOXKYIOYMX MallMHaX,
BiIBOIOKEHHS TSI 3a0e3MeYeHHsT IKOTO
HeoOXifHO mepenbavaTy clieljiaibHi OyH-
Kepy, T€XHOJIOTIYHMII IIPOLieC MiIFOTOB-
KM BK/IIOYAE CKAAJHUII eTam JIyLleHHs
3epHa Ha JIBOX NYWIMJIbHUX CUCTEMaX i3
3aCTOCYBAHHIM 006VBHIX MAIIVH Ta B
TOJATKOBI acIipaniiiHi cucteMm AKi 3a-
6e3IeYyl0Th IIONEepefHE COPTYBAaHHA
IPOAYKTIB JYIIEHH:, 110 L0 HOTpedye
3HAYHMX BUPOOHWMYNX IUIOLI /I PO3Mi-
IIIeHHs BIfIIOBITHOTO TEXHOJOTIYHOIO
obnmagHaHHA.
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SMM: ITEPEBATU TA HEJOJIIKU

Kacbanenko M. M.

crymenTKa IV kypcy

MeniTononbckuit fep>KkaBHMI NefJarOTiYHMIA YHIBEpCUTET
imeni bormana XMenbHUBITOKOTO

Anomauisa. B ocmanni poku couianvri media cmanu 8CtOOUCY UM ma HAUBANIUGI-
wWuM 3aco06om 0715 CouianvHux mepex:, oominy émicmom ma docmyny 0o Inmepremy.
3as0sKu c60itl HAdITIHOCMI, NOCTIOOBHOCMI Ma MUMMEBUM 0COOIUBOCAM COUIAIbHI
Mmedia 8i0xpusaromp wupoke micue 0151 MAKUX NIONPUEMCMS, K iHIMePHem-MapKemuHe.
Mapremune, sxuti 6i00y8acmvcs wepe3 couianvhi media, 8i0oMuULl Ik MapKemuHe coui-
anvHux media. Mapkemune coyianvHux media 00360116 KOMNAHIAM /1e2K0, eeKmusHo
Ma MUmmeso oxonumu yinbosux cnoxcusa4is. Kpim moeo, mapkemumnz coyianvrux me-
0ia Maxox cMuKaemocs 3 Kinbkoma npobnemamus 6 yiti eanysi. Y yiti cmammi tidemuvcs

npo nepesazi ma HeOONKU MAPKeMUH2Y COUIaIbHUX Media 6 CYHACHY enoxy.

KrrouoBi croBa: conianbHi Mefiia, Smm, IepeBary, HeTOMiKIL.
Keywords: social media, smm, advantages, disadvantages.

Beryn. BifcyTHicTh comianbHuX Me-
Hia Ha 6asi IHTepHeTy mo3BOMMIA ORHIN
JIIO[VHI CIUIKYBaTUCA i3 COTHAMM, a TO I
TUCSAYaMU JIIofeil y BcboMy cBiTi. Cori-
ampHi Mefia BUOYXHYIM 5K KaTeropis
OHJIAVIH-JJUCKYCill, [ie TIOfM CTBOPIOIOTH
KOHTEHT, Ii/lATbCA HUM, CTBOPIOIOTDH 3a-
KJIQJJKJ Ta MepexXi 3 BelINYe3HOI LIBU/J-
KicTro. ¥Yci TuIIM colia/IbHUX Mefiia Haja-
I0Tb MOXX/IMBICTD IIpe3eHTyBaTK cebe Ta
CBOI IPOAYKTY AVHAMIYHMM CITi/IbBHOTaM
Ta JIONAM, AKi MOXYTb 3alikaButu [6].
ComjianbHi Mefjia BKIIIOYAIOTh pi3HOMa-
HIiTHI IpOrpamu, sAKi 3a JJOIIOMOI'O Te€X-
HIYHUX TE€PMiHIB JO3BOIAITH CIOXNBA-
4aM «pO3Mill[yBaT», «T€TYyBaTI», <KOIIa-
Ti», «61ory» Tomo. Ileit BMICT, cTBOpe-
HIUI COLja/IbHMMM MepeXaMU, € TUIIOM
LIOJIHO CTBOPEHOTO pecypcy ana Intep-
HeTy iHdopMalis, siKa CTBOPIOETDCS, 110-
LIMPIOETbCA Ta BUKOPUCTOBYETHCA CIIO-
JKMBa4YaMM, 10 0a)Kal0Th HaBYATH OXVIH

OIHOTO IIPO TOBApH, OpPEH/N, TIOCTYIN Ta
mpobnemu [9]. Ilpuxmagy BKIIOYAOTH
Facebook, MySpace, Digg, Twitter,
LinkedIn ta Google+. 3aBusaxu mpocto-
My cHoco0y BUKOPUCTAHHS, IIBUIKOCTI
Ta OXOIIJIEHHIO, COLia/ibHI Memia cTanu
MOJHUIIEIO TeM, 1[0 BapiloI0ThCsA Bif ce-
penoBuIa, MOMTUKMA Ta TEXHOJOIiA 10
iHgyCTpil posBar. MapKeTMHr colliab-
HUX Meflia Ta I0ro 0COOMMBOCTI

MapkeTUHI coLia/JIbHMX Mefia — Ie
HOBa TEHJIEHIIiA 1 IBUAKO 3pOCTAlYMi
crioci6, 3aBEAKM SKOMY Oi3Hec Jerko
3BEPTAETHCA JI0 LI/IbOBUX KIIi€HTiB. Map-
KETVHT COLlia/IbHMX MeJlia MOXKHA IIPOCTO
BU3HAUUTH SK BUKOPUCTAHHA KaHaJiB
coljiaIbHUX Mefiia Il IPOCyBaHHA KOM-
IaHii Ta I IpOJYKTiB.

1. IlepeBarn
IMTo6 xpaie 3poO3yMiTH IepeBaru
MapKeTHHIY COLliaTbHUX MeJia, JId Jo-
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CATHEHHs YCHIXy B Liji ramysi € mwsaThb
OCHOBHUX IlepeBar:

1. ButpaTu — oCHOBHa IlepeBara Map-
KEeTMHTY COLiaJIbHUX MeJia IOoATrae y
Butparax. OiHaHcoBi 6ap’epu mist Map-
KeTUHTY COlliaTbHMUX Meflia IOCUTb HU3b-
Ki OpiBHAHO 3 iHImMMU. binbiiicTe caii-
TiB COLIiaJIbHUX MeJiia BiIbHI 1A JOCTY-
Iy, CTBOpeHHs Mpo¢imB Ta my6mikamii
indopmarii.

2. CoriasibHa B3a€EMOJis — OffHE 3 Hall-
MOMITHIIIMX SIBUIL HOBUX Meflia — 1ie Te,
AK BOHO 3POC/IO i cTBOpMIO HOBi popmm
colliajibHOI B3aeMofil. JIrony npoBogATh
Oimpite yBepti cBoro vacy B IHTepHeri,
Oepyun y4yacTb y KOMYHIKaIiifHiil, 110
€KBiBaJICHTHO 3arajlbHOMY 4acy, IIpOBe-
neHoMy B IHTepHeTi [ 3aranbHOTO [O-
3B Ta possar [5]. Caiitu B coljiaib-
HUX MepeXKaX CTajy HACTiNbKY IOIIMpe-
HUMM, WO € HAMMONYIAPHIIMMM Ha-
npsAMKaMu [HTepHeTY.

3. InTepakTUBHICTD — iHT€PAaKTUBHICTDH
MO>Ke OYTH LIIMPOKO OINMCAHA AK «CTYIiHb
y4acTi KOpUCTyBa4iB y 3MiHi ¢opMu Ta
3MICTy OIIOCEPEKOBAHOTO CepefloBMIIA B
peXuMi peanbHOrO 4acy. IHTepakTuB-
HICTb — OflHA 3 BM3HAYa/JbHUX XapaKTe-
PUICTMK HOBUX Me[ia-TeXHOJOrii, mo 3a-
6esreuye Ginpmmit moctyn fo iHdopma-
Lii, a TaKoX MiATPUMY€ IOCUIEHUIL
KOHTPO/Ib KOPUCTYBaUiB Ta B3aEMOJIIO i3
BMiCTOM couianpHux Menia [1]. Intepax-
TUBHICTD 3a/IEKNTD BiJl KOHTEKCTY. ¥ KOH-
TEKCTi COIlianbHMX MepexX B IHTepHeTi iH-
TE€PAKTUBHICTh CTOCYETbCA B3aEMOMII 3
MallMHaMM, TOBiTOM/IEHHAMM YU iHIIM-
MM KOPUCTYBadaMy, OPiEHTOBaHOI Ha KO-
pUCTyBaya, 3 aKIlEHTOM Ha JOCBiTHOMY
aCIIeKTi MepeXXeBoro rpouecy [4].

4. LlinboBUIl pUHOK — cOLlia/IbHI Mefiia
HaJal0Th MapKeTOoJIOoraM MOXX/IUBiCTh
OPIEHTYBATNCA Ha ayAUTOPIIO Ta CIIOXKM-
BaduiB Ha OCHOBI 0cobuCTHMX iHTepeciB
KOPUCTYBayiB CaliTy Ta TOTO, WO IMOJ0-
6aeTbes ix apyssam. Kpim roro, comians-
Hi Mepexi [JalTbh 3MOTy IIPOIOHYBAaTU
MPOAYKTH, IO BUXOAATDH 3a paMKU pe-
knamu [3].

5. O6cnyroByBaHHsI KII€HTIB - 1IIje
OfiHa BaX/1uBa cepa MapKeTMHIY COLli-
anpHuX Mepia. [Homi mmsaitHepm Be6-
CaliTiB He MOXYTb YHUKHYTU IIEBHOI
CKIAJHOCTI B apXiTeKTypi BeO-caiTy.
ToMy Heo6Xi[HO MaTU MPOLyMaHy CUCTe-
My OOCITyroByBaHHs KII€HTIB, HOCUIAH-
Hs Ha 3alIMTAaHHA Ta IOCU/IAHHA Ha IIpeJ-
CTaBHMKIB IHTepHeTy, 1106 HOIOMOITH
KJIiEHTaM y BM60pi YU OKYTII.

2. Hegomikn

Y SMM HeoO6XiHO BpaXoBYBaTU YO-
TUPYU OCHOBHMX HEJOJIKiB, AKi €:

1. Yac iHTEHCMBHCTI — XapaKTep Map-
KETUHTY 3MiHIOETbCA B COLliaTbHMX Mepe-
JKax, IpM IIbOMY aKIIEHT pOOUTbCSA Ha
BCTAHOBJIEHH] JIOBITOCTPOKOBMX BiHO-
CMH, SIKI MOXXYTb IlepepocTu y Oinbiie
NpopaxiB. XTOCh IIOBMHEH HECTU BifillO-
BiJJa/IbHICTh 32 MOHITOPMHI KOXXHOI Me-
pexi, BiilloBigaT Ha KOMEHTapi, Biflo-
BiJJaTy Ha NMUTaHHS Ta PO3MIillyBaTy iH-
¢dopmarito mpo ToOBap, AKy KII€HT BBa-
[TignpuemcrBam  6e3
CepBiCy [iIA yIPaBIiHHA LMMM COLia/Ib-

’)Ka€ I[iHHOIO.
HIMH MepeXXaMi CKJIagHO Oyhe KOHKY-
pysaru. Ilepmmii monepenHiin posrnAap i,
Ma0yTb, HalBaKIUBIIINI, IIONATaE B
TOMY, 110 MAapKETVMHI COLaJbHUX Mefia
noTpebye 3HaYHMX BUTPAT Yacy.
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2. Bumyckyu TOproBenbHOI MapKM Ta
aBTOPCHKMX IIPaB -, KOMIIAHiAM HaJ|3BU-
YallHO Ba>K/IMBO 3aXMUIATH BIACHI TOPro-
Be/IbHI MapKy Ta aBTOPCHKi IpaBa Ipu
BUKOPUCTAHHI COLiaIbHMX MeJia I
IIPOCYBaHHA CBOIX OpeHAiB Ta IPORYyK-
TiB. bpeny xoMmaHii Ta iHIna iHTenekTy-
aZibHa BJIACHICTH YacTO MalDKe Taki XK
LiHHi, AK TPORYKTM YU IIOCIYTH, AKi
BOHM IIPOIIOHYIOTb. 3[ATHICTb COLlia/Ib-
HYX Mefjia 1o cIpolieHHA HehopMaIbHOT
Ta iMIIPOBi30BaHOI KOMYHIKalii 4acTO B
PEXUMi peanbHOro 4acy MOXKE JOIIOMOT-
TV KOMIIAHisIM y IPOCYBaHHI CBOIX OpeH-
IiB Ta pO3NOBCIOIPKEHHI MaTepialiB, 3a-
XMIEHNX aBTOPCHKMM IIPABOM, ajie Ta-
KOXXK MOXKe TOJNErINUTH CTOPOHHIM 3J10-
BXXJBaHHAM TOPTOBENbHUMHU MapKaMU
Ta aBTOPCHKVIMIU IIpaBamu 6i3Hecy [8].

3. loBipa — 0co6nuBo yHiKaIbHMIT ac-
[eKT TpaH3aKIiltHoi 6e3meku Ta KOHOI-
JEHLIHOCTI, Bifjirpa€ BUpillIabHY pOIb
y ¢opMyBaHHI JIOATBHOCTI KIIEHTIB 1O
MapKeTOJIOTIB i3 colliaIbHMX Mefjia.

4. HeratusHi BigTyKu — coljiajibHi Me-
Jlia TIEBHMM YMHOM II€PETBOPIOIOTH CIIO-
JKMBaYiB Y MapKETOJIOTiB Ta PEKIaMOJiaB-
LiB, i CIIOXMBa4i MOXXYTb CTBOPIOBATU
MO3UTHBHMII YV HETAaTMBHMII TUCK Ha
KOMIIaHilo, il MPOAyKIifo Ta I HOC/Iyrn 3a-
JIEXHO fAK BiJl TOrO, AK KOMIIaHisA IIpefi-
craBjleHa B IHTepHeri, Tak 1 Bifi sAKOCTi
IIPOAYKLiI Ta IIOCTYr IOJAapOBaHMI 3a-
MOBHUKY [6]. Or/isizy ToBapis, 306paxkeH-
HA Ta TETW, CTBOPEHI CIIOXXMBAYaMy, AKi
CIyTIyIOTh LiHHUM [pKepenioM iHdopmanii
LIS KTEHTIB, SKi poO/IATh BUOIp TOBapy B
InTepHeTi, IBUAKO 3pOCIAM i Manyu Belu-
KU1 BIUIVB Ha €IEKTPOHHY KoMepliio [2]
micyst nosiBu TexHosoriit Web 2.0.

BucnoBku
CouianbHi Melia MOXKHA CTBOPUTH B

OyIb-IKOMYy MICIll 3 MiJKITIOYCHHSAM 0

[HTepHeTY, 1 MApPKETOIOTH, PEeKIaMOIABIT

Ta TBOPIII IHTEPHET-BMICTY ITOBHHHI BBa-

JKaTh X OCHOBHOKO YaCTHHOI KOMYHiKa-

Ii#, OCKIJLKM COLaJbHI Mejia BILINBa-

I0Th Ha BCI acrnekTu [HTepHeTy Ta TpaHc-

¢dopMyIoTh poib [HTEpHETY B JKHTTI JIfO-

nmeii. ChOTOZHI CHOXHBAYl OTPUMYIOTH

HOBY pOJIb i3 comiampHIMH Mefia. Cro-

JKMBadl CTAlOTh «TBOPISIMH BMICTY» 1,

TaKUM YHHOM, (DYHKIIIOHAJILHUMH CIIO-

JKMBa4aMH, a HE MPOCTO CIOKHBATHMU,

K panime. OpraHizaris TOBUHHA OTaHy-

BaTH OCHOBHI NPHHIWNH Ta TAKTUKY BH-

KOPHUCTaHHS COIIaIbHUX Megia 5K edek-

TUBHOTO IHCTPYMEHTY UIsl BIDKUBAHHS B

rajgy3i MapKeTHHTY COIiajbHUX Meia.

OCHOBHMMH LIISIMU KOMITaHii 41 OpraHi-

3amii € 3aJy4eHHs KITI€HTIB, 3aXHCT Pemy-

Tarii KoMmanii, 3a0e3nedeHHs KIIIEHTIB

BHCOKOIO SIKICTEO MIPOAYKIIii Ta MOCIYT Ta

3aJI0BOJICHHS MTOTPEO KIIIEHTIB.
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In the modern world it is possible to
visualize elementary particles inaccessi-
ble to the human eye. The scientific
community is trying to understand and
develop generalized laws for represent-
ing the structure of the world and the
processes that take place in it. The cur-
rent article contains the theoretical basis
for creating software for visualizing the
structure of molecules in the framework
of inorganic chemistry. The agenda is

following:
1. The atom structure defining.
Klechkovsky’s rule.

2. Interaction between atoms. The va-
lence bond method.

3. Modeling the structure of molecules.
The Pauling Hybridization Theory.

4. Implementation of atom visualiza-
tion by means of UWP.

The atom structure defining. Klech-
kovsky’s rule. The minimum amount of
information necessary to create an atom
model is the charge of its nucleus, which
is equal to the number of electrons in the
atom. It is known that electrons are dis-
tributed in different electron shells. Elec-
trons move in different orbitals (s, p, d, f)
at each electronic level. Each orbital has
its own shape (see Figure 1). The maxi-
mum number of electrons at each energy

level is determined by the following for-
mula:

N = 2n?,

where N - the maximum number of
electrons that can be at the n® energy
level;

n — energy level number. The follow-
ing maximum number of electrons can be
located on orbitals: the s-orbital contains
no more than 2 electrons; p - 6 electrons;
d - 10 electrons; f - 14 electrons. Accord-
ing to Klechkovsky’s rule, the order of
filling of energy states is determined by
the desire of the atom to the minimum
value of the sum of the main quantum
number (n is the number of the electron
shell) and the secondary quantum num-
ber (I is the identifier of the orbital), and
within the fixed value # + [, the states cor-
responding to minimum values of n. The
value of [, the identifier of the orbital, is its
serial number according to the maximum
number of electrons that can move along
it [1]. Thus, based on the number of elec-
trons of an atom, knowledge of the maxi-
mum number of electrons at electronic
levels and orbitals, as well as the Klechko-
vsky rule, it is possible to create an atom
model using computer technology.

Interaction between atoms. The va-
lence bond method. It is known that at-
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Table 1
Characteristics of chemical bonds
Bond type Bond length, 10-8 cm Bond energy, kJ
Simple 1,45 58,5
Double 1,25 456
Triple 1,098 945
= () - covalent bond;
. " x * . U 4 < AX = 2 - polar covalent
bond;
e AX = 2 - ionic bound.
Picture 1

oms interact with each other due to their
donor-acceptor properties. According to
the octet theory of G.N. Lewis, atoms
tend to acquire filled external energy lev-
els, therefore, depending on what is more
energetically beneficial, they give their
own electrons or accept them from oth-
ers. The electronegativity of a chemical
element determines the measure of its
acceptor properties. The values of the
electronegativity of the elements are
known in advance and constant. There
are the following types of chemical bonds:

« covalent bond - a bond between atoms
of one chemical element, which is formed
by electrons with oppositely directed spins;

o polar-covalent bond - similar to a co-
valent bond, but represents the interac-
tion of atoms of different chemical ele-
ments;

o ionic bond - occurs during electro-
static interaction of positively and nega-
tively charged ions [3].

To determine the type of bond be-
tween atoms, it is necessary to analyze the
difference between the values of the elec-
tronegativity of the interacting chemical
elements AX. Bond types provided below
according to value of AX [2]:

In this connection, not only single, but
also multiple (double or triple) bonds can
form.

Modeling the structure of molecules.
The Pauling Hybridization Theory.
Chemical bonding has the following char-
acteristics:

« bond energy - a measure of bond

strength;

 bond length - the distance between

chemically bonded atoms;

« valence angle - the angle formed by

lines passing through the nucleus of
an atom [3].

Table 1 contains the characteristics of
single, double, and triple bonds [2]. The
basic rules on which hybridization theory
is based are as follows:

o electron pairs take such an arrange-
ment on the valence shell of the atom that
they are maximally distant from each
other, that is, electron pairs behave as if
they are mutually repelled;

« all electron pairs included in the va-
lence electron shell are considered to be
located at the same distance from the nu-
cleus.

There are already ready generalized
models of relationships [4]. The above
theory is the basis for constructing soft-
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public sealed partial class MginPage..: Page
{
private
private
private
private
private

D3D11.Device? dewvice;

DX¥GI.SwapChain2 swapChains

public MainPage()

{
this.InitializeCompanent.();
K

D3D11.DeviceContext? deyiceContext:

D3D11.Texture2D backBufferTsxturs;
D3D11.RenderTargetView hackBufferWiew

private void ZyapChainPanel lpaded(object sender, RoutedEventérgs e)

{
using (var defgulfDevice, =

hi S

this.dewiceCaontext =
float pizglscals =

new D3D11.Device(R3D,Driverlype.Hardwars.,
)
defauliDevice.QueryInterface<D3Dll.Device2>();

this.device.ImmediateContext2;
RisplavInformation.GetForcurrentView( ). Logicallpl / 96.8f;

var swapChainDescription =
{

new DXGI.SwapChainDescriptionl()

Alphatieds = QEQl¢ﬁthﬁJ9Q£¢lgngws
BufferCeunt. =

Format =
Height =
bidth = (int

SampleDescription =

mmmsesnm UNorm,
(mtmnmmmmmmm edxelacals).

new DXGL smm 8},

Scaling = DXGL.5caling.atretch.,

Stereo = false,

SwaREEfegt =

Usage =

e 13 o]
PXeI.Usage.BackBuffer | DXGI.Usage.RenderTargetOutput,

1s

using (DXGI.Device3 dxgiDeviced =

this.device.QueryInterface<DXGI.Device3>())

using (DXGI.Factory3 dxgiFactory3 =
dxgiRenicsd. Adapter.GetRarentsRXGL. Factory3>())

new DXGI.SwapChainl{dxgiFactory3,

this.device, ref swapChainPescrintion))

{ using (var swapChainl =
{
h

b

Picture 2

ware for visualization of chemical mol-
ecules of inorganic chemistry. Informa-
tion about bond energy, bond length
and bond types between atoms could be
used to definitely visualize the atom
structure via graphical 3D visualization
tool, such as UWP.

swapChainl.QueryInterface<DXGI. SwapChain2>();

Implementation of atom visualiza-
tion by means of UWP. UWP provides
different possibilities to visualize 3D
graphics. For example, if UWP main lan-
guage is JavaScript, so WebGL could be
used to render such textures. In this exam-
ple, C# and XAML UI are highly recom-
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using (DXGI.IswapChainPanelMative nativeOhiject =

ComObisct.As<DNGI. IswapthainPansative> (this.swapChainfansl))

nativeObject.SwapChain

= this.swapChain;

T
this.backBufferTexture =

D3D11. Texture2l), FromswapChainsB3Dll, Texture20> (this.swapthain. ©);

this.backBufferVisw = new D3D11.RenderTargetView(this.device,
this.backBufferTexture);
CompositionTaceet.Rendering += CompositionTarget. Rendering:
T
private void CompesitionTarest.Bendsring(object sender, object e)
i
this.deviceContext, QutputMerger. SetRenderTargets(this.backBufferview);
this.deviceContext, ClearRenderTargetVien(this.backbufferView, Color.White);
this.swapChain,Present (1, DXGL.Presentflags.Mone, new
DX6I.Presentbacamsiers());
T
Picture 3

mended to use, so the most powerful way
to draw this textures on Windows is chain
with DirectX and its sublibrary - Di-
rect3D11. Direct 3D provides several types
of visualization on XAML scene. First of
all, it allow to place static 3D objects on the
scene with usage of class Windows.UL
Xaml.Media.Imaging.SurfaceImage-
Source. This class works well with static
textures that are loaded only once and lo-
cated statically on the scene without mov-
ing. In case of high-performance applica-
tion with real-time updates it would be
useless. The next candidate for rendering
is VirtualSurfacelmageSource from the
same namespace as previous candidate. It
extends graphical behavior with possibil-
ity to scroll or zoom 3D picture, but it also
does not correspond to visualizing of ob-
jects created in real-time. That is why the
last option in this list will be used. The
last candidate for 3D rendering in Di-

rect3D is SwapChainPanel. It allows to
update any scene in real-time and create
even a chain of images, which allow to
create even animations by means of its
usage. However, it’s too complex for
usual projects, that does not require a lot
of updates in real-time, so for the pur-
pose of visualizing atom structures based
on described metrics, this is the only way
to render complex structures. Swap-
ChainPanel shifts render responsibility
from XAML code to C# code, which
should interact with Direct3D Com-ob-
jects. Provided below code renders or-
ange scene, which later could be replaced
to any 3D texture, including texture of
atoms. The possible implementation is
provided on pictures 2 and 3.

As a conclusion, UWP based on
XAML in DirectX library provide very
powerful tool to render complex 3D
graphics, such as atom structure, which
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could be programmatically from bond
energy, bond length and bond type, all of
which were described above. What is
more, such an application could be effec-
tively used in the chemistry lessons to
create more adequate understanding of

the atomic and molecular chemistry con-

cepts for secondary school students or to

use visualizations to prove different con-
cepts in atomic chemistry.
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Optimization in the modern web
sphere is still an important parameter
for both the development team and the
customer. Therefore, all modern solu-
tions one way or another take into ac-
count the issue of optimization. To
study the approaches used, the React
framework was used. The first part of
the optimization used in MWA is Serv-
er-side rendering. This technology is
designed to generate most of the layout
(which is static) on the server and trans-
fer it as a finished stream. SSR is one of
the optimization criteria also for SEO.
On the Picture 1 are statistics regarding
the time required to download content
from the server, update the DOM ele-
ments and end the call during the first
and subsequent calls in a situation with
and without using server rendering. In

general terms, the time complexity of
loading content without using the SSR
is rated as O (n * log n) or O (n A 2).
The temporal complexity of loading
content with an SSR is rated as linear at
best, or O (n * log n) at worst. It should
be noted that these difficulties are not
universal and may differ depending on
how the framework works with the tree
of elements in the browser. It follows
from the table that without showing a
significant advantage as a result of the
first call, the SSR shows a 2-fold in-
crease in productivity on the second
and subsequent calls and shows a less
noticeable increase in time with the
growth of content transferred to the
page. As an example of a server, we use
Node.js express-server with the follow-
ing code provided on Picture 2. Now in

NO-SSR SSR
First Second First Second
Finish 4.29 2.58 3.92 123,
DomContentLoaded 3.68 2.24 3.46 1.02
Load 4.57 2.70 4.03 142
Picture 1
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import express from 'express’
import path from ‘path’
import stateRoutes from

'./server/stateRoutes’ const app = express()

app.usslexpress.staticl "public’ 1)

app.use( 'fassets"', express.static(path.resclve(__dirname, ‘“assets')}))
const PORT = process.env.PORT || 3088

app.listen(PORT, '98.8.8.8", () =» { console.log( The

app is running in PORT ${PORT}")
by
stateRoutes(app)
import ssr from './server’
export default functien (app) {
app.get('*", (req, res) =» {
const response = ssr(reg.url)
res.send(response)

by

¥

Picture 2

export default function templatel(helmet, content = "") {
const scripts = “<script src="/client.js"»</scripty’

const page = ~<!DOCTYPE html>
<html lang="en">
<head>

${helmet.title.tostring()}
${helmet.meta.toString()}
${helmet.link.toString()}

<meta charset="utf-8">

<meta name="theme-color’

" content="#810851"> <link

rel="stylesheet" href="/assets/global.css">

</head>
<body>
<div class="content">

<div id="app" class="wrap-inner"»

${content}
<fdiv>
</div>
${scripts}
</body>
return page
¥
Picture 3

the server.js file you can declare a static
layout used anywhere in the site, as de-
scribed on picture 3. Already dynamic
content can be transferred to this func-
tion, which varies on each page. Hel-

met, however, denotes a library that
simplifies working with SSR with meta-
data located in the head tag. Next, you
should use the React features to inte-
grate with the SSR. Starting with ver-
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import { hydrate } from 'react-dom®
import { BrowserRouter } from ‘react-router-dom'

import App from "./fapp/app'

hydrate(
{BrowserRouter:>
<App/
</BrowserRouter:,

document.querySelector( '#app ")

)

Picture 4

import React from 'react’

import { Switch, Route } from 'react-
router” import Loadable from 'react-
loadable' import Leading from "&/Loading’

const AsyncHome =
loader:
loading: Loading,
delay: 308,
)
export default function &App() {
return(
<Switchs
<Route exact path="/"

Loadable({

() =» import(/* webpackChunkName: “Home" */ './Home'),

component={AsyncHome} /> </Switch>

)
¥

Picture 5

import Loadable frem ‘react-loadable’

Loadable.preloadall().then{({) => app.listen(PORT,

'8.9.8.8", () =>

{ conscle.log( The app is running in PORT ${PORT} )

)

Picture 6

sion 16, the hydrate function appears in
React, which preserves the dynamic
DOM update even for a component
generated on the server. It could be used
as on picture 4. The second important
point is code separation. React uses
webpack and babel to split and compile

code. However, a problem arises when
used in conjunction with the already
discussed server-side initialization of
layout. The react-loadable library is re-
sponsible for this. An example is the
component that will be downloaded
and stored separately (not in a single
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Performance

()

Picture 7

client.js file, as it would be by default),
as on picture 5. Here, the AsyncHome
component will be called as loadable
and will be saved in a separate file.

Loadable also provides an interface for
an alternative component, which will be
displayed if the loading time exceeds
the allowable for users specified in the
component settings. On the node.js
server, all such modules can be pro-
cessed as follows (picture 6). To analyze
the optimization, we will use the web.
dev website, which passes the website
by reference through various tests. After
implementing SSR, we get the following
optimization result (picture 7). Thus,
these two solutions used in MWA pro-
jects using the React framework are ef-
fective for the performance of even a
large web application.

63



MONOGRAFIA POKONFERENCY]JNA

MOJEJIb TPA®IKY OHJ/IAVIH ITOP

JTatum Aprem CepriiioBuy
CryneHT

XapkiBcbkuit Hanionanbunit YaiBepcurer PafioenekTponiku

Kirouosi coBa: irpy, Tpagik, Mepesxa, po3pobka irop, moMuiku

Keywords: games, traffic, network, game development, errors

Ha cporopniluHiil eHb MepesXeBuUi
irop crae Bce 6inbiie, a TOMY BaXK/IMBO
IPaBIWIBPHO PO3MOAiMTH Tpadik Tak,
06 KOPUCTYBad Mil HaCONOMKYBAaTUCA
rpolo Oe3 j1ariB Ta IOMM/IOK.

BaxxmBo posymiTu psAp XxapakTepuc-
THK Ilepefadi Ta Tpadiky Ipy IUIaHyBaH-
Hi MepexxeBuX cepBiciB a6o mpu cripobax
HOMIMIINTY YK€ icHyro4i. bararo onmaitn
irop BUKOPUCTOBYIOTb MOJENDb KJI€HT-
cepsep. Cryxb6a IP, 3 K010 3ycTpivaroTh-
€A KJIE€HTU MepeXeBUX irop, 3aleXMUThb
Bifi Mopeneit Tpadiky rpu B Mepexi. Mu
HOBMHHI MaT! Ha yBasi Taki mpobreMu:

1. 3aTpuMKa. 3aTpuMMKa BifHOCHUTbCSA
IO 4Yacy, KWl IOTpiOHO miA nepepavi
IakeTa JaHMX Bifj [pKepena [0 IeCTUMY-
nanii. Yacto BUKOPUCTOBYIOTH TepMiH
yac Kpyrooro nepexony (Route Trip
Time). ITotpi6Ho, 06 RTT B #Ba pasu
NepEeBNIYBAB 3aTPUMKY.

2. HecriiikicTp. 3MiHa 3aTpuMKm Bif
OJJHOTO TIOKaTa MI0 iHIIOTO Ha3MBAETbCA
HECTINKiCTI0. 3asBuYail 3aJeXUTh Bif
MaciTaby dacy, IpOTArOM sKOro Bin6y-
BAETbCS 3MiHA 3aTPUMKIL.

3. Brparu. BrpaTa - 1je Koy maker He
Jocsrae MicIid IIpU3HaYeHHs, TOOTO BTpa-
YaeTbCA Jiech B Mepexi. YacTo BuUKopuc-
TOBYIOTb TEPMiH JIMOBIPHOCTI BTpATH IIa-
KeTi (BIGHOIIEHHS KiMbKOCTi BTpadeHMX
IIAKeTiB 10 Ki/IbKOCTi BiiIpaB/IeHNX).

4. Yitn (MaxmroBanHs). SIKio € mpa-
BIJIA, 000B’I3KOBO XTOCh 3axode IX IIO-
PYLIUTH i OH/IAVH irpy HE € BUK/IIOYEH-
HAM. Leil TepMmiH MOXXHa ommcaTu Tak
«Oynb-siKa IMOBEiHKa, SIKy TpaBelb BHU-
KOPUCTOBYE /Il OTPMMAHHA I€peBaru
HaJ IHIIVIMMU IpaBIAMM 260 TOCATHEHHA
MeTM B OH/IAMH-IPi, € WIaXpaiiCTBOM,
SAKIIO BiATIOBifHO 70 mpaBmI rpu abo Ha
poscyn omeparopa rpu (To6TO ImOCTa-
Ya/JibHUKA IrpoOBMX TIOCHYI, AKUI He
060B’SI3KOBO € PO3POOHUKOM TPH) TIepe-
Bara abo MeTa € TUMM, sIKi BiH He ITOBU-
HeH OyB gocartu» [1].

Po3poOHuky irop TaKoX IOBMHHI
BPAXOBYBATH, fIK IX iIrpOBa KOMYHIKaIili-
Ha MOJ[e/Ib [IEPETBOPIOETHCS Ha (HaKTUd-
HUT 1abIoH maketHOro Tpadiky. Tam me
MOXX/IMBO, iH(pOpMaLiiiHMil ITaKeT MOBU-
HeH OyTM IUIaBHUM, W00 HOIOMOITH
[IpoBalifiepaM B yIIpaB/iHHi iHppacTpyk-
Typolo i 3abesedeHHs KpaIioro ob-
CITyTOBYBaHH: I'PaBIiB.

IrpoBmit Tpadik TaKOXX MOXKHA pO3[i-
TUTK TaK: B3a€EMOJiA B peajlbHOMY dYaci
(mip 9ac HOTOYHOI Ipy) Ta CUTHATI3ALis /
migTpuMKa Tpadiky, A SIKOro HajKpa-
MM 9MHOM mifxopuTh IP-cepBic (aBTO-
MaTMYHE 3aBaHTAXXEHHA KapT, TEKCTYP,
OHOBJIEHHS 1 Tak maii).

A Temep pO3IIAHEMO AK BUMIpATH
irpoBmit Tpadik 3 momirkammu yacy. bisb-
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IIICTh KOMITIOTEPHUX MpOTrpaM s 3a-
XOIUIEHHS IIaKeTiB IOBiIOM/IAITb I10-
MITKY 4acy 3 JO3BOJIOM B 1 MiKpOCeKyH-
1y. Are moTpibHO ImaM’sITATH, 1O Cydac-
Hi KOMI'IOTepM MAaIOThb alapaTHUN
TOOVIHHUK, AKi He 0COOMMBO TOYHI Ha
MiKpoceKyHAHOMY piBHi. Omnepaniini
cuctemn, Taki sx Windows a6o Linux He
NpM3HAYeHi [i/IA IOCIiJOBHOTO 1 mepep-
6auyBaHOTO pearyBaHHA Ha 3OBHIIIHI
nofii, Taki AK HaAXOIKEeHHS MaKeTiB.
AmnapaTHuil TOEMHHUK 3abe3ledyye erTa-
JIOH, 3a SIKMM IIpOTrpaMHe 3a0e3ledyeHHs
pospaxoBye xim 4vacy. Lle mpocro mi-
YMIBHUK, SIKUIT 301IbIIyEThCS 3 (ikco-
BaHOIO WIBKUAKicTIO. Po6oTa crcremu mmo-
KIaga€TbCd HAa 3HAHHSA TOrO, CKiJIbKU
pasiB amapaTHWUII TORMHHUK 30i1bLIy-
€TbCA B CEKYHAY, 1100 3HATH, SIK HOBTO
TpUBa€e CeKyHpa. SIKulo amapaTHmii ro-
OMHHYK Oyfe TH MBU/IIe HDK O49iKyBa-
7I0Cs1, ollepalliifHa cucteMa Oyze Iepeo-
LiHIOBAaTM TUM4YACOBi iHTepBamu. I Ha-
BIIaKM, AKIO TOJMHHUK IIOKA€ IIOBi/Ib-
Hillle — HeOOIiHIOBATH.

HesBarkarouy Ha HeOMIKM MU BCe 1ie
MOXXEMO BMKOPUCTOBYBAaTH Cy4YacHi
KOMIT'IOTepH He B PeajbHOMY d4aci, 106
BigcrexxyBaru Tpadik 1 moBimomnATH
CTaTUCTUKY MIDKIAKeTHOTO IpUOYTTA.
[ToTpibHO BpaxoByBaTu Tpu pedi:

o BigxanmibpyBaTy KOHKpeTHY KOMOi-
Hallil0 allapaTHOI'O Ta IPOrPaMHOIO
3abesIedeHHs], Iepll HK BIUKOPIC-
TOBYBaTH 1.

o MinimisyBaTu HemorpiOHe HaBaH-
TaXEHHA Ha IIPOLecop cepBepa.

o PerynapHo BUKOPMUCTOBYBaTU IIO-
BTOPHY CMHXPOHi3alil0 TONVHHU-
KiB [2].

KanibpyBanust Bkmodae B cebe Bin-
CTEe)XYBaHHA IOTOKY IAKeTiB 3 BiJoMOTro
TOYHOTO JPKEpEa, a IMOTiM ITOPiBHIOBATYI
MDKIIaKeTHI iHTepanmu. lle mosBommuTb
BUABUTY IIOMUJIKYM Ta BKa3aTH 91 MOXXHa
moBipATM 1l KoMOiHanii amapatHoOro i
nporpaMHoro 3abesnedenns. Henapiitui
CUCTEMM MOXXYTb MaTU pi3Hi BuUAu IIO-
MutoK. Hanpukmiaj BiiIXuneHHS KOXXHOI
CeKyHaM, ab0 Npu BUKOHAHHI IOCIi/IOB-
HUX JIi.

A Temep NMOAMBUMOCH /ISl YOTO II0-
Tpi6HO KaniGpyBaHHs Ta BUMIPIOBAHHSI
4yacy Ha IpUK/Iazi BIaCHOI KOJEKIiIHO-
KapTKoBOI rpu. Ve maptis B sAKiit rpa-
I0Tb [Ba KopucryBada. Komm KmieHT
BJICTABJIFI€ KapTy Ha IIOJIe, TO BiJjIIpaB-
JISlE€ 3allUT, TOOTO IAKET [0 CepBepy, 3
OAHUMU KapTu, AKy BiH XO4Ye 3irpaTu.
Tak sk € 6arato mporpam [jsi mepexo-
MJIEHHs ITaKeTiB, TO Ii JaHHI MOXXHa
3MIHWUTH, ajle Ha L0 3MiHy MOTpPi6HMI
4ac, AKILO BifICTEXXYBaHHA IOTOKY IIa-
KeTiB 3p06/IeHO TPaBUIBHO, TO CepBep
MOMITUTb IIOMMJIKY Ta He MPONyCTUThb
TakMIl makeT. Ko > cepsep npuiime
TaKMil IIAKET, TO Ha CePBEPi BCTaHOBJIE-
HO JIOIATKOBY II€pEeBipKy KapT I'PaBLA.
o > 1o caMOro makery, TO BiH IOBU-
HeH TN y 3ammndpoBaHO BUIIAAL, Ta
MaTy MiHiMyM iHpopMmanii, mo6 MoxHa
Oyno IBMplIe IepefaBaTy Ta IepeBi-
pATH J10TO.

Arne y BifnpaBlli Ma/lKX MaKeTiB icHye
Heponik. Ko)keH IlakeT Mae 3aroioBok
40 6aitTiB, TOOTO AKIIO BiAIPaBIATH Ma-
KeT Baromwo 1 6ailr, To CyMapHO 6y;[e Bifg-
mpasATuca 41 6airi. 1lo mpobnemy
MO>KHa PO3B’s3aTH 3a JIOMOMOTOIO aJIro-
putmy Heiirma. 3amicts TOro mo6 mepe-
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JaBaTy JeKinbKa IaKkeTiB Barow 41 6air,
aNTOpUTM CKIafla€ [0 KyNM Ma/eHbKi
IaKeTy, AKi 3HAXOJATHCA y Yepsi Ha Bif-
IIPaBKY Ta Iepefae OVH BeIMKII ITaKeT.
Ane mpu 1bOMY 3’ABJIAETbCA 3aTPUMKA
nepeq, Bignpaskomw gaHux. lllo He € Kpu-
TUYHOIO TOYKOIO /I irop He B peanbHO-
my gaci. Illo x 1o sarpumku, T0 6ib-
LICTh peasisaliil JO3BO/AE BiIK/IIOUUTI
1[I0 3aTPUMKY.

1.

Jlitepatypa
J. Yan and B. Randell, “A Systematic Classifica-
tion of Cheating in Online Games’, 4th Work-
shop on Network & System Support for
Games (NetGames05), Hawthorne, New
York, USA, pages 10-11, Oct 2005.
Networking and Online Games: Under-
standing and Engineering Multiplayer In-
ternet Games /Grenville Armitage, Mark
Claypool, Philip Branch, 1st Edition,
Chichester, England: John Wiley & Sons
Ltd, pages 152-154, 2006.

66



SCIENCE,RESEARCH,DEVELOPMENT Ne28

3AJTYYEHHS YHIKAJTIPHOTO KOPMCTYBAYA SIK 3
E®EKTVBHVMN 3ACIB IIIABUINEHHA PEMUTUHIY CAUTY

Aprioxos Banepiit Esrenosna

crymeHT IV kypcy xadenpu InbopmaTrky, MaTeMaTHKU Ta €KOHOMIKM

crrenianpHicTb 122 “Kommr'oTepHi Haykn”

MeniTononbCchbKMit Aep>KaBHUI TelarOTiYHNIT YHiBepCUTeT

imeHi borgana XMenbHUIIBKOTO

KnrouoBi cmoBa: IHTepHeT, peliTHHT
3aJTy4eHHA.

Peanii cporosleHHs BKa3yloTb Ha Te,
10, AK y Hallijl KpaiHi, Tak i 3a Koppo-
HOM, [HTepHeT cTae aKTMBHMM Y4YacHM-
KOM >KUTTS JTIOAVMHY, 0COOMUBO aKTUBHO
npoHukaioun B 6isHec. [mo6anbHa Mepe-
’Ka Ha ChOTOMIHI — Ile BIJIMBOBA CuUJjIa: iH-
CTPYMEHT IIpOCYBaHHA, 3acib Ipepncras-
JIeHHA Ta IIOLYKY 0yab-aKoi inpopmanii,
HEOCS>KHMI KOMYHIKaL[iIHMII IIPOCTIp.

3arasbHO BiZIOMO, 110 OCHOBHA (YHK-
uist IaTepHeTy - mKepeno iHdopmaril, i
caMe Ie 3yMOBMWIO (aKT OTPMMAaHHA
JaHMX, IPO IO i KOMy 3aBrOfIHO caMe 3
Mepexi. | AKIIo Ko)KHa cy4yacHa JIofuHa
Mo)ke 6e3 BUTpAT i 0cOONMBMUX YMiHb
CTBOpUTHM €061 MeBHUIT IMIfK 3a fomo-
Moro IHTepHeTy, TO, HPMPOJHO, IO
KOXXHA KOMIIaHisi, sika [g0a€e mpo CBiit
IMifI>K, TOBMHHA MaTy CBO€ IIPEICTaBHU -
LTBO Y 17100a/1bHiN Mepexi — CBill cainr,
ie KOPUCTyBay 3MOXKe 3HAWTM BCIO He-
obxifHy iHdopMalifo BiI KOHTaKTHMX
JAaHUX [0 TIOBHOTO ACOPTMMEHTY IpPO-
IYKIHI.

Ina BrmacHMKiB caiitiB B IHTepHeTi
Ba)X/IMBO, 1100 iX pecypc 3HaXOAMBCS Ha
HepLIiil CTOPiHII MOLIYKOBUKIB (B imea-
i — Ha mepumx nosuuisx). e sabesme-
4ye JOLATKOBUII IPUIUIUB TpadiKy i Kiri-

CaliTy, YHIKaJIbHMII KOPUCTyBa4, CHCTeMa

€HTIB, HMiBUIIYE PEHTAOETbHICTD IPOEK-
Ty. A oTXe, CaliT Mae MigHiMaTucA IO
CXOJaX pEMTHHTY.

B ro6anpHilt Mepexxi MOXXHa 3HANTU
Oe3miu mopaj Ipo CIOCOOM MigHATTA
PENTUHIY CaTYy.

Y X071 HAYKOBOT'O IOIIYKY 3’ ICOBYEMO,
10 NNUTAaHHAM MiABUILEHHA PENTUHIY
cailTiB mepeliManucss sK 3apy6ixHi
(A. Bleiweiss, E. Enge, M.Fach, A. ] Kohn,
Dr. P. Meyers, D. Wallace, D. Dover,
S. Spencer, J. McDonald, B. Auivanos,
H. €spokimos, JI. Bebep, K. IIxoHc,
E. Emwx, H. Manuescbkuit, JI. ®umnnic,
A. SdIxoBneB Ta iH.) i BiTunsuaHi (A. AHO-
T. bacwok, C.
JI. Kum, O. Knouko, I. JInutoBueHKO,
A. IlaBnenko, A. IlenemummH, II. Ilnot-
Hikos, H. Ilortamosa, C. Cnob6opsan,
A. Xaniros, B. llluakapeHko Ta iH.) ¢a-
xiBui IT-imgycTpii.

NIpi€HKO, Innamenko,

ITepm 3a Bce, cmij posibparncs B
TOMY, IO TaKe “peITUHI caiiTy’ — Iie II0-
IIy/IAPHICTD, Bara i1 aBTOPUTET Pecypcy B
oyax IIOIIYKOBUX CHUCTeM. PaHr Be6-
caliTy BM3HAYa€TbCA HA MiJCTaBi CTATHC-
TUYHMX IaHMX NIPO BifiBilyBaHiCTh, aygu-
TOpifo, TPMBAMOCTi ceciii (vacy BimBimy-
BaHH:), IIMOMHY IIeperIARy, MOMyIAp-

67



MONOGRAFIA POKONFERENCY]JNA

HOCTi  JIOTO  KOHTEHTY, KiZnbKOCTi
30BHIIIHIX mocuaansb i 1. 4. [1, c. 43].

IT-¢daxiBysMy BU3HAYeHI OCHOBHI
¢daxTopy, 10 BIVIMBAIOTH HA PENTUHT
CalTy: YHIKa/JIbHICTh, TPAMOTHICTD i 4M-
TabeIbHICTb KOHTEHTY; 3ar0/IOBKM i onu-
cn BeO-CTOPIHOK; K/TIOYOBi CIIOBOCIIONY-
YEeHHA B TEKCTi CTOPiHOK; IiJIbHICTD
K/IIOYOBYX C/IiB Ha CTOPiHKaX; BHYTPilllHi
nocuaHHs (MeperTiHKOBKaA); BifmoBif-
HICTh TEMaTMYHOCTIi; 30BHIIIIHI TeMaTU4-
Hi ITOcWIaHHA; Bik loMeHy [3, c. 68].

ToBopuTH TNpO MifHATTA pPENTUHTY
CaliTy MOXKHa, AKIO aHaMi3yeTbCs Lina
HU3Ka MMOKAa3HMKIB 1IOr0 po6OTH MPOTS-
rOM IIEBHOTO IIePiOfy 9acy, a caMme: Ki/lb-
KiCTb BiJIBilyBa4iB CaiiTy B IEHb; CEPENHE
YJCNIO BeO-CTOPIHOK CaiiTy, IeperiaHy-
TUX OIHMM BifIBiflyBaueM; cepejHiil 4ac
nepebyBaHHs BifBifyBauiB Ha cailTi; Big-
COTOK K/TIOYOBUX CTiB ab6o ¢pas, Bigmo-
BiJHMX TeMaTHII CaliTy, Bifi YuCIa KO-
4yoBux cmiB abo ¢pas, 3a AKUMM CailT
3HAXOfATh B IOMIYKOBUX CUCTEMax; 4ac,
1110 MUHYB 3 OCTAaHHDbOTO pefM3aliHy caii-
TY; YMCIO CalTiB-KOHKYPEHTIB i3 HaHOI
TeMaTMKM 3a IIeBHMII IIepiof; 4acy; IIO-
TOYHA KOH IOHKTYpa Ha JJAHOMY CeIMEHTI
PUHKY.

OpuuMm i3 edexTuBHUX 3acobiB Tif-
BUIIEHHA PENTUHIY CATy MOXe CITyry-
BaTY 3a/Ty4eHHS YHiKa/JIbHUX KOPUCTYBa-
4iB. 3poO/IeHNUIT HaMI TEOPeTUIHNIT aHa-
i3 HAayKOBOI JIiTepaTypy 3aCBifuMB, IO
YHIKa/JIbHUII KOPUCTYBad — I JIIOfMHA,
sKa BIIEpLIE BifjBifja/la CTOPiHKY 3a II€B-
HUIT IPOMDKOK 4acy [4].

Kopucrypaya Mo)XHa BBaXkaTu YHi-
KaJIbHUM, AKIIO BiH BiflIOBiflae Lilomy
pAXy XapaKTepUCTMK. BpaxoByroTbcsa

Taki flani: IP-agpeca; momrykosa cucrema;
6paysep; MiClie po3TalllyBaHHs; peecTpa-
LiliHi gaHi.

Came 11i BiTOMOCTi TO3BO/ISAIOTH Bif-
pisHATH KopucTyBauiB. SIKijo KombiHa-
IIis IMX JaHUX OHOBMIACS, OTYKe 1 BiIBifI-
yBaya MOXKHA BBa)KaT! HOBMM. [M Moxke
OyTM He TiNBKU JIOAVHA, ajie i, HAIpu-
KJIag, MOIIYKOBMII 60T, claM-00T, creri-
aJIbHI IIPOrpaMM, 10 iIMITYIOTB Jiii KOpuc-
TyBauiB. fIKIo /moguHa camMa IPOTATOM
mobu Bivi BigBigama caiit i3 pisHUX IpH-
CTpOIB, 1i ABiYi MOPaxywThb SK HOBOIO
BimBimyBaua [2, c. 318].

B rno6anpHiit Mepexxi MO>KHa 3HATH
6e3miu mopag mpo CHOCOOM MFHATTS
pelitunry caiity. OpHak, IIBUMAKKUX Ta
epeKTMBHUX INPOrPaMHUX PO3POOOK
0RO MiIBUIIEHHA PENTUHTY CaliTy Opa-
kye. CaMe 3 Ti€lo XX MeTOI0 MU po3pobu-
TV CBOXO CHCTEMY 3a/Ty4€HHs YHiKa/lTbHIX
KOpUCTYBayiB

OCKinbKM KOXKHOMY IPOCYHYTOMY
KOPUCTYBadeBi O4YEeBMAHO, 10 Oiablra
KUIBKICTD IeperIAniB BeO-caliTy crpuse
3POCTaHHIO JIOTO HPECTUXY, TO PO3PO-
671eHa HaMM CHCTeMa JI03BOJIsIE KOPUCTY-
BayaM He Ti/MbKM 30UIBLIMTU KiTbKiCTH
YHiKa/JIbHMX BifIBifyBa4iB Ha caiiTi, a i
3apobuTH Ha meperyisiAi caitTiB. B maHuit
4ac 3apobiTOK B iHTepHeTi CTaB Haralb-
HUM TIUTAaHHAM. | 1714 1boro icHye Bapi-
aHTH pobotu 3 gomy. OFHMM 3 TaKMx
crioco6iB cTaB aBTOCEp(]IHT, HA AKMIT MU
i cnupaemocs.

3a KOXHMII IePeriAHyTUil CaiT Ko-
pucTyBadeBi B Hamili cucremi 6yme Bu-
ITA4yBaTUCA AKUIICh TOKEH, BHYTPIIIHA
BAJIIOTA, AKY B IOJANIbIIOMY KOPUCTYBayd
MOyKe BUTPATUTU HA PO3KPYTKY BJIACHO-
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ro caiiTy abo OOMIHATHM 3a BHYTPIIIHIM
KyPCOM Ha CIPaBXHi rpolli Ta BUBeCTU
Ha €/IeKTPOHHMII raMaHelb. Takum 4m-
HOM MU Biffpasy CTBOPIOEMO BeNNKY 6asy
YHIKa/bHUX KOPUCTYBadiB: [jid BeO-
MaJICTPIiB, 1[0 PO3KPYYYIOTb CAlITU € Be-
JIMKQ KiZIbKiCTh YHIKa/IbHMX BiJ|BijyBauiB,
AKMX BiH MO>K€e HaIIpaBJIATY Ha CBIil CaliT;
I/Is1 KOPUCTYBAdiB, 110 OKAITh IPOCTO
3apOOUTH € BeMKa KiIbKiCTh CaiiTiB, sKi
HeoOXiJTHO IeperaHyTH.

Popsunkoro Ha 1jbOMY TOPTI € Te, 110
BCe 3iJICHIOETbCSI aBTOMATIYHO 32 JJ0II0-
MOTOI0 KJIiEHT-CEPBEPHOrO MOfaTKa Ha
ocHOBI poHoBoro pexxumy. OTxe, Bifjma-
A€ HeOOXimHICTh BimBOJIKaTUCA Bif BU-
pillleHHA TOBCAKJEHHUX 3aBJaHb. Bce
110 OTPi6HO [Ist pOOOTH, TaK Iie OfHO-
PasoBO Ha/lAIITYBaTH CUCTEMY BifIlIOBif-
HO JI0 CBOIX yIof106aHb, BUOPABIIIM 3py4-
HUIt Be6-iHTepderic, 110 JO3BOMUTD IPO-
CyBaT! IIPOEKTH, OIIAYyIouyM KIiKM Ha
CauTi.

BrnacHi cnocTepesxeHH: Ta cIleliabHi
TOCTiKEHHs B IIbOMY IUIaHi IOKas3asmu,
0 J/IA IifBUIIEHHA PENTUHIY CalTy

BAXX/IMBI YHiKa/IbHi KOpUCTYBadi, AKi i €
OCHOBHMM IIOKa3HUKOM eQeKTUBHOCTI
pobortu 6ynb-saxoi koMmadii, ¢ipmu un
opraHisaljii. [HTepHeT pMHOK 3HaXOUTh-
cs1 B NOCTINHIN guHamini, 6yTu Ha Bep-
IIVHI CPOTOJHI HEe O3HAYaE, 0 CUTYaLlid
He 3MiHMUTbCA y KopeHi 3aBTpa. [Torpann-
TU B TOII HE JIETKO, aJIé ONMHUBIINCH TaM
i yTpuMyBaTu IMO3MINI — 3HAYUTD IIPU-
BeCTH CBiit 6i3Hec 10 ycIixy Ha iHTepHeT-
IIpOCTOPI.
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During long-range marksmanship
training cadets must develop special skills
that are necessary to achieve high accu-
racy in most possible scenarios. What
makes long-range shooting difficult when
compared to shorter ranges, is how long
the bullet is influenced by the environ-
mental conditions and as a result - how
much can they alter the trajectory. In
some conditions, a light breeze can mean
the difference between a hit and a miss
[1].

The standard way of learning long-
range marksmanship is the open-field
training. On one hand, it does feature real
weapons and conditions so the skills ac-
quired during such training can be di-
rectly applied in combat. On the other,
the environment can’t be fully controlled
and can’t be exactly recreated at will. Real-
life training also limits possibilities to an-
alyze mistakes during a shot to trial and
error. That may lead to an increase of time
needed to learn the necessary practical
skills.

Simulating a shooting range in virtual
reality (VR) can provide solutions to
some of them. Firstly, the simulation is
customizable and deterministic, which
means achieving the exact same result
while the parameters remain unchanged.

Combined with the ability to record any
event in the simulation this provides an
opportunity to analyze every shot - from
environment conditions to bullet trajec-
tory and the shooter’s actions.

The system is created using Unreal
Engine 4 for visualization as it provides
good performance and seamless VR inte-
gration [2]. The projectile simulation is
created using native physics libraries from
UE4 for basic projectile trajectory calcu-
lations as well as custom extensions for
processing environmental effects and
their influence on bullet velocity [3].

The system provides an expandable
framework capable of simulating the be-
havior of different types of weapons and
ammo based on their respective parame-
ters such as muzzle velocity, projectile
mass, drop and drag tables [4]. Therefore,
it can be easily adapted to any military
standard. Furthermore, this feature can
be used to increase the cadets under-
standing of theoretical principles of long-
range marksmanship such as reading bal-
listic tables and being able to apply them
in practical exercises within the simulated
environment. This can help to learn the
difference between certain types of am-
munition and weapons and their effect on
shooting efficiency.
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As the environment in VR can be al-
tered in any way to assist the training
program, it can be used to flatten the
learning curve in marksmanship despite
it being considered one of the hardest
military disciplines to master. This can be
done via creating tutorial simulations
ranging from the most simplistic ones,
featuring basic projectile physics only, to
more complex, that apply more environ-
mental effects on the bullet trajectory,
therefore creating more difficulties in
successfully hitting the mark.

Logs and recordings of the simula-
tion can can be used to evaluate cadet’s
performance and, what is more impor-
tant, track down the cause of their mis-
takes and let them undergo personal-
ized training to address the lack of cer-
tain skills and improve the overall com-
petence.

This bears some similarities with how
videogames handle teaching the rules or,
in other words, gamification of the learn-
ing process [5]. Applying the rules of
game design has been proven effective by
recent researches [6].

It is worth noting, the exact methods
and applicability of gamification in mili-
tary training is to be evaluated by compe-
tent experts as the misuse of it can lead to
less than positive results due to overjusti-
fication effect [7].

While not being able to completely re-
produce real-life conditions due to technol-
ogy limitations such as limited mobility and
ergonomic differences between a VR con-
troller and a real weapon, a simulated shoot-
ing range can be a valuable supplement to
field training for achieving better results in
overall cadet performance.

References

1. Maj. John Plaster Ultimate Sniper: An Ad-
vanced Training Manual For Military And
Police Snipers. Paladin Press, 2007 — 540 p.

2. Mitch McCaffrey Unreal Engine VR
Cookbook: Developing Virtual Reality
with UE4. Addison-Wesley Professional,
2017 - 406 p.

3. Grant Palmer Physics for Game Program-
mers, Apress, 2005 — 457 p.

4. Robert Forker Ammo & Ballistics 6th Edi-
tion: For Hunters, Shooters, and Collector.
Safari Press, 2017 - 544 p.

5. Jesse Schell The Art of Game Design: A
Book of Lenses / Jesse Schell - Carnegie
Mellon University, 2008. - 520 p.

6. M. Sailera, J. U. Hense, S. K. Mayra, H.
Mandla How gamification motivates: An
experimental study of the effects of spe-
cific game design elements on psychologi-
cal need satisfaction. Ludwig-Maximil-
ians-Universitdit Minchen, 2016 doi.
org/10.1016/j.chb.2016.12.033

7. Rosenfield, D.; Folger, R.; Adelman, H. E
(1980). “A qualification of the overjustifi-
cation effect”. Journal of Personality and
Social Psychology. 39 (3): 368-376. doi.
org/10.1037/0022-3514.39.3.368.

71



MONOGRAFIA POKONFERENCY]JNA

72



