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BCTYII 10 35IPHUKA

Meta mposemenHs [pyroi Bceykpaincekoi [HTEpHET-KOH(DEpEHTIiT
3100yBaduiB BHUIIOI OCBITH 1 MOJOAMX y4eHuX «lH(popMamiiiHi TEXHOIOTIi:
Teopis 1 MpakTHKay MOJArae B 3aJy4eHHI MOJOII IO HAyKOBOi CHiBIpali,
0oOMiHy MOCBiOM y BHpIMIeHHI (QyHIaMEHTaIbHUX Ta MPHUKIAJAHUX 3aBIAaHDb
PO3BUTKY cydacHuUX iH(popMamiiHux TexHomoriii. Ilepma MiXBY3iBChKa
iHTepHEeT-KOH(DepeH i MONOIUX BUeHMX Imia  Ha3Bowo «Komm’rorepHi
TEXHOJIOTII: Teopis 1 mpakTuka» BinOynachk 12 rpymas 2017 p. 3a iHIIaTUBOIO
IBOX Kadenp 3amopi3bKoro HallOHAJIBHOIO TEXHIYHOTO YHIBEPCUTETY:
kadenpu 3axucty iHdopmauii i kadenpum CHCTEMHOTO aHamizy Ta
00YHMCITIOBAJILHOT MaTeMaTHKH, a TaKOX Kadeapu NpHKIaJHOI MaTeMaTHKH i
iHpopMamiHHUX TexHONOTi XapKiBCHKOTO HAlliOHAIBHOTO YHIBEPCHTETY
Micbpkoro rocronapcrsa iM. O.M. bekeroBa (Marepianu nepiroi KoH(pepeHii
po3MimeHo 3a azapecoto http://pmit.kname.edu.ua/index.php/main/internet-
conference). OCKIIBKH KOJIO THTaHb PO3MHUPHIIOCSA, OYIIO 3ampOIOHOBAaHO
3MiHy B Ha3Bi npyroi koHgepeHmii (2019 p.). OcHOBHI NHTaHHSA, IO
obroBoproBanmck Ha KoH¢epeHmii 2019 p. Oymum NpUCBAYEHI CydacHUM
HAyKOBHMM HampsMaM PO3BHUTKY 1H(OpMaLifiHUX CHUCTEM Ta TeXHojorid. B
nepiiii yactuHi 30ipHuka wmarepianiB [pyroi BceykpaiHcbkoi IHTepHeT-
koH(pepeHwii 3700yBayuiB BHUIIOI OCBITH 1 Moylogux yueHHX «lH(popmarliiiHi
TEXHOJIOTII: Teopis 1 MpakTHKa» PO3MIIIEHO Te3M y4YacHHWKIB KoH]epeHIii, B
JpyTifi 4YacTWHI — Mpe3eHTalil MJONOBiNEH YYacHHWKIB CKaWn-KoH(epeHIii.



BITAJIBHE CJIOBO 10 10-PIYYA ITEPIIIOI'O BUITYCKY
CHEIIAJIBHOCTI «CUCTEMHMM AHAJII3 1 YIIPABJITHHSH
3HTY

IIpoBenennss II Bceeykpaincbkoi iHTepHET-KOH(DEpeHIii 3700yBadiB
BUIIOI OCBiTH i MonoMX yuenux “THOOPMAILIMHI TEXHOJIOT'Ii: TEOPLS
I ITPAKTUKA® 3HamMeHye cO00OI0 BHHHUKHEHHS 3aKOHOMIPHOCTI IPOBEICHHS
HIOPIYHUX IHTEPHET-KOH(EPEHINH 3 CHCTEMHOIr0 aHali3y Ta CIOPIIHEHUX
HaIpsIMKIB HAyKH Ta TEXHOJOTiH B TOMY 4MCIIi 1 Ha 0a3i kadeapu cucTeMHOTro
aHajizy Ta OOYMCIIIOBAILHOI MaTeMaTHKU 3aropi3bKOro HalliOHAIBHOTO
TEXHIYHOTO YHIBEPCUTETY, /10 y4acTi B SKUX aKTHBHO 3aJTy4arOThCSl HE TIIBKU
podecopchKO-BUKIAAAIBKIHA CKIIaa BiIMOBIIHUX Kadeap, a TaKoX CTyAEHTH
¢izuko-marematnyaux Ta IT cnemianbHocTei. lle 6e3ymoBHO Oyie crpusTh
TOTJIMOJIEHHIO Ta BIOCKOHAIEHHIO HABYAJIBHOTO IIPOIecy Ta (OPMYBaHHIO 3i
CTyZEHTIB (haxiBI[iB CBOET CIIPaBM BXKE Ha PaHHIX CTa/IisAX Kap’ €PHOTO POCTY.

CreunianpHicTs “CHucTeMHMI aHaNi3” Ha Kadeapi CHCTEMHOTO aHAIi3y Ta
obunciroBansHOi MaTematuku 3HTY Oyna 3anogatkoBana y 2004 pori i 115010
POKY Big3Hauae IOBUICHHY AaTy, a came 10-pidds mepmoro BUITyCKy CTYACHTIB-
(axiBIiB 3 CHCTEMHOTO aHawi3zy. 3a med wac kadeapa miarorysana OinmbIie
COTHI KBawi(pikoBaHuX (axiBIliB, sIKi 3apa3 YCIHIIIHO MPALIOTh Yy PI3HUX
rajy3sax HapoJHOro rocnojapcrsa YKpaiHM Ta 3a il MeXaMmMu, a came B
iHxycTpii, Oi3Heci, OCBITI Ta HayII.

poro poxy koH(epeHLis 3HAYHO po3MMpwiIa Treorpadiro CcBOIX
YYaCHHKIB Ta iX 3aralibHy KUIBKICTB, sIKa CKJaga€ OJU3bKO COTHI JOIOBIiNEH,
mo Oe3yMOBHO € HOBHM IMITyJIbCOM JI0 PO3BHTKY HAayKOBOI CKJIaJ0BOi,
BJOCKOHAJICHHIO ~OpraHisalmii, a TaKo)XX TEXHOJOrii TpOBEAEHHS CcaMoi
koH(pepeHtii. CiiJ Biq3HAYUTH, IO caMa MOMJIMBICTh I[LOTO 3aXO0Jy Ta HOTO
YCHIX y 3HAYHIN Mipi 3aJIE)KHUTH BiJ] TEXHIYHOI JOCKOHAIOCTI 3ac00iB iHTEpHET-
3B’SI3KY, SIKHH CaM € OJHUM 3 CHMBOJIIB CY4aCHUX JTOCATHEHB i TEXHOJIOTI{THOTO
piBHS cycmimbcTBa. CHMBOJIYHUM € TakoX 30ir TEpMiHIB HPOBEISHHS Ili€l
koH(pepeHLii 31 3HAMEHHOI MOJI€0 Uil 3aropi3bKOro HalliOHAIBLHOTO
TEXHIYHOTO YHIBEPCUTETY, SIKHH € HaiicTapillliM HaBYaJbHUM 3aKJIaJioM Y
perioni i Oepe cBiif mouatok 3 1900 poky 3 OneKkcaHAPIBCHKOTO TEXHIYHOTO
YUMJIUIIA, & caMe TNPUCBOEHHS HAIIOMY HaByaibHOMY 3akiany 3 01.04.2019
poky Hakazom MinicTtepcTBa ocBith 1 Hayku Ykpainu No 420 HOBOI Ha3BH
Hauionanshuii yHiBepcuTeT “3aropiszbka HONITEXHIKA”, IO 3HAMEHYE CO0OI0
HOBHIH BW3HAYHWH KPOK Y PO3BHTKY CHCTEMH BHINOI TEXHIYHOI OCBITH Yy
3arnopi3bKOMy PErioHi.

Ha 3aBepmienHst Xxo4y BUCIOBUTH BeNUKY Nozasky OpranizaniiiHomy Ta
[IporpamaomMy KomiTeTaM KoH(epeHHii 3a mpakTHdHy peamizamito 11



Bceeykpaincbkoi iHTepHeT-KOH(pepeHIil 37100yBaviB BUIOI OCBITH 1 MOJIOIUX
yuenux «lHdopmaniiiHi TexXHOJNOTII: Teopis 1 MpakTHKa», a TaKoX yCiM
JIOTIOBia4aM, y4acHHKaM, CilyXayaM Ta 3alliKaBIeHHMM 0co0aM 3a KpOIITKY
HAyKOBY Ta OpraHi3alliiiHy poOOTy, BIpHICTh ijiealaM HayKOBOTO JTOCIiTHUIITBA
Ta HE3racarouuii iHTepec /0 TMi3HaHHSA HOBOTO Y HAIIOMy SCKpaBOMY
PI3HOMaHITHOMY HAaBKOJHMIIHBOMY CBiTi. Ilo3mopoBnsio Bcix 3 MOYAaTKOM
koH(pepenmii. [{ikaBux BciM H0oMOBiAEH Ta MPOLYKTUBHUX HAYKOBHX JHCKYCii !

I.¢.-M.H., mpoecop, 3aBimyBay Kadenpu

CHCTEMHOT'0 aHaJi3y Ta 0OYUCIIOBATBHOI MaTEMAaTHKH
3amopi3pKOro HaliOHATBFHOTO TEXHITHOTO YHIBEPCUTETY,
Kopniu I'. B.

BITAJIBHE CJIOBO A0 120-PTYYS HTY «/IHIITPOBCBKA
IMOJITEXHIKA» TA 20-PTYYsI ITATOTOBKU CITEHIAJIBHOCTI
«CUCTEMHMI AHAJII3» HTY «JII»

HamionansHuii TexHIUHUA yHiBepcUTeT «/[HIIPOBCHKA MONITEXHIKAY
Mae€ JaBHI TpaawWiii, SKi MOETHYIOTHCS 3 CyYaCHUMH 3aBIAHHSMH, — TOTYBaTH
HE JHIIe BHUCOKOMpoQeciiHi Kaapu 3a KOXXHOIO CHEHialbHICTIO, ane W
BUCOKOKYJIbTYPHHUX JIIOZICH, CBIIOMUX TpoMmajsiH cBoel aepkaBu. CydacHHi
nepios iCTopii yHIBEPCHTETY — II€ POKM HOr0 MIKHAPOMHOTO BH3HAHHS SIK
MPOBIHOTO TEXHIYHOT'O BHUIIIOT0 HABUAIBLHOTO 3aKyiany Ykpainu. [[poro poxy
HTYVY «/lninpoBchbka moiTeXHiKay Big3Hadae cBiid 120-pigyHuil 1OBiTCH.

HTY «/lHinpoBchKa MOJIITEXHIKa» - IIPOBIAHUHI TEXHIYHUN YHIBEPCHUTET,
mo BXouTh A0 10-ku HaknoTyxHimux BH3 Ykpainu 3a pisHuMEU pedTHHraMu
— GyJ10 3acHOBaHO 16 uepBHs 1899 p. oMy cyIHIOCS CTATH NEPIIHM y BChOMY
pumainpor’i, kpiM Toro HTY «JIl» naB *KWTTSA OUTBII HIK JBOM JECATKAM
HAaBYAJBHUX 3aKJIQJiB 1 HAyKOBO-JOCTITHUX IHCTUTYTIB, Cepel  SKUX
JlHinpomeTpoBChKUi XIMIKO-TeXHOJIOT19HIH IHCTHTYT (1930),
JuinpornerpoBcbkuii MeTtamypriitauii inctutyT (1930), IliBHiuHO-KaBKa3bKMiA
rippuyo-MeTanypriiaui - iHctutyt (1931), HaykoBo-mochmimHuil XiMiuyHHH
iHcturyr iM. I, I'. Menmikimsini B T6imici (1929), MockoBcbkuit
3BaproBaibHuil  iHCTUTYT  (1925), BcecorosHuil  HayKOBO-IOCHITHHIMA
KOHCTPYKTOPCHKO-TE€XHOJIOTIYHUI 1HCTUTYT TpyOHOI mpomucioBocti (1929),
[HcrutyT diznunoi ximii im. JI. B. ITucapxescskoro B Kuesi (1927) ta inmmi.

Llepemonist  BigkpuTTsi KaTepWHOCIABCHKOTO  BHIIOTO  TipHHYOTO
yummmma Bimoymacst 30 BepecHs (12 xoBTHA 3a H. c.) 1899 p. B
[otpoMkiHCEKOMY manani (HuHI — [lamar crynentiB). Ilepmum mupekropom
KBI'Y 6yno npusnadeno ripandoro imkenepa C. M. Cyukosa (1899 — 1908).
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B 1999 pomi B Ha Toit MomeHT HamioHanbpHIM TipHHYIA akageMii
VYkpaiau 0ys10 Bigkputo crerianbHicTs 124 — «CucTeMHHN aHai3», 10 HUHI
BXOAWUTh 10 Taiy3i 3HaHb 12 — Indopmariiini texnonorii. 3 2000 poky
MiJITOTOBKY (PaxiBIliB, y3araJbHCHUM 00’€KTOM IiSUTBHOCTI SKUX € CUCTEMHUIA
aHaJIi3 Ta YIPaBIiHHS CKJIQIHUMH CHCTEMaMH i HOro NpakTUYHE BUKOPHCTaHHS
IIPYU TIPOTHO3YBAaHHI, NMPOEKTYBaHHI W yNpaBiiHHI, 37iHcHIOE Kadexapa, mio
onepxkasia Ha3By "CHCTEeMHUI aHaNi3 1 ypaBimiHHA".

Ha cporomui HaBYanNbHUH MpoOIEC 3a CHEHiaTbHICTIO 3a0e3meuyroTh 16
BUKJIQJIa4iB 3 BUYCHUMH CTYNCHAMH Ta 3BaHHIMH, cepel SIKHX TPU JOKTOPH
HayK, IPOECOpH.

30ir [OBUIEHHHMX JaT YHIBEPCHTETY 1 CHEHIaNBHOCTI CTaB UyIOBHM
OPUBOJOM IS TpOBencHHS Ha 0a3i kadempu CHCTEMHOro aHamizy i
yropaBimiHHA ~ HaiioHanbHOTO  TEXHIYHOrO  yHiBepcuTeTy  «JIHIMpOBChKa
nomitexHikay Il Bceykpaincbkoi [HTepHeT-KoH(epeHuii 3100yBaviB BHIIO]
OCBITH 1 MOJIOJMX Y4eHHX «[H(pOpMaliliHi TEXHOJIOTIi: Teopist 1 IPaKTHUKay.

OpranizamiiHuii KOMITET BiTa€ BCIX YYacHHMKIB KoHQepeHmii, ix
HayKOBHMX KEpIBHHKIB, a TaKOX TOCTE€H 1 ciyxadiB Ta Oaxae TBOPUOTO
HAaTXHEHHS, TAPHOTO HACTPOIO Ta HOBMX iJIeH, IO CTaHYTh 3alIOPYKOI0 HOBOTO
KpPOKY HE JIMIIEe B HAyKOBil 1 TBOpYii Oiorpadii KOXKHOrO 3 y4acHHKIB, a W
HOBOTO MOTY>KHOT'O KPOKY Ha LIUISIXY PO3BUTKY YKpaiHChkuX IT.

K.T.H., IOII. Kad). CHCTEeMHOTO aHAaJIi3y 1 yIpaBIiHHS
HTYV "/lHinpoBchKa mojiTexHika',
Kenmak T.A.

BITAJIBHE CJIOBO BIJI XAPKIBCbKOI'O HAHIOHAJIBHOI'O
YHIBEPCUTETY MICBKOI'O I'OCIIOJAPCTBA IM. O. M.
BEKETOBA

[ITaHOBHI KOJIETH, IIAHOBHI CTyIeHTH!

Mupo Bitato Bac 3 mowatkom pobotu Bceeykpaincekoi IHTEpHET-
koH(pepeHwii 3700yBayuiB BHIIOT OCBITH 1 Moyoaux yueHHX «lH(popmarliiiHi
TEXHOJIOTII: Teopis 1 mpakTuKa»!

MeHi nyxe mpueMHO, 1O Taka (opma npodeciiiHOro CHiKyBaHHS
MOJIOJII, IKy MH Pa30M 3 KOJIETaMH 3aropi3bKOro HAI[IOHATBHOTO TEXHIYHOTO
YHIBEPCUTETY 3all0YaTKyBall TOPIK, BUSBHIIACH )KUTTE3ATHOIO, IIKABOIO IS
YYaCHUKIB Ta TPUMaJia MOJAIbIINIA PO3BUTOK.

OmHAM 3 TIOKAa3HHKIB € TOW (aKT, MO KUTBKICTh JTOTOBiACH CTYICHTIB
XapKiBCHKOT'0 HAI[IOHAJILHOTO YHIBEPCHUTETY MICBKOTO rocrojgapcraa imeHi O.
M. BbekeToBa 3pociia MpakTUYHO B/IBii!
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IIporpama Haimroi 3ycTpidi ChOTOIHI IyKE€ HAaCHYEHA, IMPEICTaBICHI
JIONOBiZIl 3 HOBUX HAYKOBUX HANpsSMiB, PO3LUIMPEHO CIEKTp ifed, Mo
MPOTIOHYIOTHCS IO OOTOBOPEHHS Ta MOIAJBIIOT0 BIPOBA/DKEHHS Y BiIMOBIIHI
cepy MPaKTUYHOT JTisSUTEHOCTI JIFOTUHH.

Mu BasguHi KojeraMm i3 3amopi3pKOro HaiiOHAJbHOTO TEXHIYHOTO
yHiBepcutety, npodecopy bakyposiit AnHi BonoanmupiBHi, sKi B35 Ha cede
OCHOBHH OpraHi3aliifHuil KJIOmiT.

51 BHmeBHeHa, MO0 CHOTOAHIIIHS 3YyCTpid B mpsAMoMy edipi craHe
PYLIHOIO CHJIOI0 MOJAIBMIOr0 MPOo(deciiiHOro CTAaHOBICHHS YYacHHUKIB
KOH(epeHIii, TMOMmMMPEeHHs HaJBHUX pe3yJbTaTiB, 3MIOHEHHS piBHA
CIIBpOOITHUIITBA MK HAIIMMH 3aKJIaJJaMH BUIIO! OCBITH!

Bbaxaro BciM yuacHukaM KoH(pepeHIii ycmixy!

I.¢.-M.H., mpodecop, 3aBiTyBay kadenpu

MPUKITaIHOI MaTEMaTUKY 1 iHpOopMaliiHUX TEXHOIOTiH
XHY M im. O. M. bekeroBa

Hosoxwunosa M. B.
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YK 004.774:004.414.23
Bobriekhova K.', Novozhilova M.
OPTIMAL PERFORMANCE GRAPHICS EDITOR

Paint.NET is a free image editor, whose purpose is to create and correct
photos and drawings.

The program was created in 2004, the project was launched by senior
students at the University of Washington, developer Rick Brewster worked in a
team, to date, two of the team are employees of Microsoft.

You can download Paint.NET to your computer for Windows 7/8, XP,
Vista and other versions. Based on the .NET Framework. It is an excellent
alternative to the graphic editor, which is included in the standard software
package of the operating system. [1, 2]

Paint.NET features:

e Image editing formats PNG, GIF, JPEG, BMP, TIFF, TGA, DDS,
PDN;

o Ability to work with the scanner and camera;

o Customize the location of elements of an intuitive interface - palette,
magazine, powerful scaling tools;

o Activation of the "ruler" at the edges and the grid with a large increase
/ decrease;

e Resize, trim, work with layers, rotate horizontally and vertically.

¢ Benefits:

e Free license;

e The presence of a large number of effects, such as: blur, hue,
saturation, removing red eye, styling, patterns, noise, imitation of drawings and
much more;

e Saving pictures in various extensions, including the projected PDN
format;

o Support for modern operating system Windows 10, 8, 7;

e Vector graphics tools, integrated text editor, image enhancement, color
swap option, unlimited action history;

! Student, Computer Science specialty, O.M. Beketov National University of
Urban Economy in Kharkiv

2 PhD, Professor, Head of Department Applied mathematics and information
technologies, O.M. Beketov National University of Urban Economy in Kharkiv
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¢ Periodic updates from the official site;

e Support for many plug-ins (custom and not only) that add new
features, unique filters and special effects;

e Low program weight and minimum system requirements.

¢ Disadvantages:

e Alas, to professionally process and edit the image here is problematic,
if not impossible;

¢ No animation support. [2]

Paint.net is primarily programmed in the C# programming language. Its
native image format, .PDN, is a compressed representation of the application's
internal object format, which preserves layering and other information.

Paint.net supports plugins, which add image adjustments, effects, and
support for additional file types. They can be programmed using any .NET
Framework programming language, though they are most commonly written in
C#.[3] These are created by volunteer coders on the program's discussion
board, the paint.net Forum.

Hundreds of plugins have been produced[3] such as Shape3D, which
renders a 2D drawing into a 3D shape. Some plugins expand on the
functionality that comes with Paint.net, such as Curves+ and Sharpen+, which
extend the included tools Curves and Sharpen, respectively.

Paint.NET has been downloaded over 2 million times now. Most
Paint.NET plugins are written in C# and most plugin authors polled prefer
CodeLab for plugin development.

Thus, Paint.NET is a good editor for images with user-friendly interface
and impressive functionality.

References
1. Bobriekhova, Kamilla. PAINT.NET —FREE GRAPHICAL EDITOR / Kamilla
Bobriekhova, supervisor Marina Novozhilova // Marepiamu X-oi IOBineitHoi
MDKHaposHOI HaykoBo-mpakTHyHOi KoH(pepeHuii «Free and Open Source Softwarey,
XapkiB, 20-22 mucronanga 2018 p. — Xapkis: XapKiBCbKHH HAIIOHAIBHUI yHIBEpCHUTET
OymiBHUIITBA Ta apXiTekTypH, 2018. — ¢ 103. [http://foss.ekit.org.ua]
2. Free Software. Paint.NET [Electronic resource]. - Resource access mode: https:/free-
software.com.ua/photo-editors/paint-net/
3. CodrKaranor. Paint.NET [Electronic resource]. - Resource access mode:
http://softcatalog.info/ru/programmy/paintnet
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VK 004.774:004.414.23
Daniv S.!, Voevodina M.

BOOTSTRAP

Bootstrap is an easy-to-use framework of ready-made styles, markup
tools and interactive components, allowing developers to create beautiful, rich
in functionality and created in a matter of hours applications and websites.[1]

Bootstrap, originally named Twitter Blueprint, was developed by Nirav
Panchal and Jacob Thornton at Twitteras a framework to encourage
consistency across internal tools. Before Bootstrap, various libraries were used
for interface development, which led to inconsistencies and a high maintenance
burden. Originally released on Friday, August 19, 2011, we’ve since had
over twenty releases, including two major rewrites with v2 and v3. With
Bootstrap 2, we added responsive functionality to the entire framework as an
optional stylesheet. Building on that with Bootstrap 3, we rewrote the library
once more to make it responsive by default with a mobile first approach. With
Bootstrap 4, we once again rewrote the project to account for two key
architectural changes: a migration to Sass and the move to CSS’s flexbox. Our
intention is to help in a small way to move the web development community
forward by pushing for newer CSS properties, fewer dependencies, and new
technologies across more modern browsers.[2]

The most prominent components of Bootstrap are its layout components,
as they affect an entire web page. The basic layout component is called
"Container", as every other element in the page is placed in it. Developers can
choose between a fixed-width container and a fluid-width container. While the
latter always fills the width of the web page, the former uses one of the four
predefined fixed widths, depending on the size of the screen showing the page.

Bootstrap is developed mobile first, a strategy in which we optimize
code for mobile devices first and then scale up components as necessary using
CSS media queries.

A precompiled version of Bootstrap is available in the form of one CSS
file and three JavaScript files that can be readily added to any project. The raw
form of Bootstrap, however, enables developers to implement further

! Student, Computer Science specialty, O.M. Beketov National University of
Urban Economy in Kharkiv

% Senior lecturer, O.M. Beketov National University of Urban Economy in
Kharkiv
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customization and size optimizations. This raw form is modular, meaning that
the developer can remove unneeded components, apply a theme and modify the
uncompiled Sass files.[3,4]

The Bootstrap framework has many advantages:

1.  Speed - layout with Bootstrap takes less time thanks to a large set
of ready to use elements.

2. Flexibility - the addition of new elements does not violate the
overall structure due to the dynamically changing grid.

3. Easy mutability - editing styles is achieved by adding new CSS
rules that override existing ones. At the same time, you do not need to use the
attributes of the type! Important.

4. A large number of templates - templates in Bootstrap allow you to
modify already modified elements to suit your needs. Many developers suggest
using their own templates.

5. A huge community of supporters / developers.

6. A wide range of applications - Bootstrap is used to create themes
for almost any CMS (Magento, Joomla, WordPress or any other), including
one-page landing pages.

7.  Remarkable official documentation.

Bootstrap is a web framework that focuses on simplifying the
development of informative web pages (as opposed to web apps). The primary
purpose of adding it to a web project is to apply Bootstrap's choices of color,
size, font and layout to that project. As such, the primary factor is whether the
developers in charge find those choices to their liking. Once added to a project,
Bootstrap provides basic style definitions for all HTML elements.

The Bootstrap framework is the most popular framework to date. This
gives it some additional benefits: a huge community of developers, a large
amount of resources on Bootstrap. These are also ready-made templates that
can be taken and edited to the needs of your project. This and a large number of
additions for Bootstrap, written by developers.

References
1. Daniv, Stanislav. BOOTSTRAP IS A FREE SET OF TOOLS FOR CREATING
WEBSITES AND WEB APPLICATIONS / Stanislav Daniv, supervisor Maria
Voevodina // Matepianmn X-oi IOBineliHOi MiKHapOIHOI HAYKOBO-TIPAKTHYHOT
koHpepennii «Free and Open Source Software», Xapkis, 20-22 mucromana 2018 p. —
XapkiB: XapKiBCEKUH Hal[lOHAJTBHUN YHIBepCcUTET OyNiBHUITBA Ta apXitektypH, 2018. —
¢ 24. [http://foss.ekit.org.ua]
2. Wikipedia.Bootstrap(front-end framework):
3. https://en.wikipedia.org/wiki/Bootstrap (fronend framework)
4. About. Bootstrap: https://getbootstrap.com/docs/4.1/about/overview
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Grabareva A.!, Voevodina M.

INKSCAPE

Inkscape is an open-source vector graphics editor like Adobe Illustrator,
Corel Draw, Freehand, or Xara X. What sets Inkscape apart is its use of
Scalable Vector Graphics (SVG), an open XML-based W3C standard, as the
native format.

The design process may begin by doodles on a napkin, a sketched
mindmap, a photo of a memorable object, or a mockup in software which really
wouldn't work to complete the project. Inkscape can take you from this stage to
a final, professional-grade design format which is ready for publication on the
web or in physical form. [1,2]

Following the fork, Inkscape's developers changed it greatly: they
changed the programming language from C to C++; adopted the GTK+
(formerly GIMP Toolkit) toolkit C++ bindings (gtkmm); redesigned its user

interface, and added a number of new features. Notably, Inkscape's
implementation of the SVG standard, although incomplete, has shown gradual
improvement.

A new option called "Rendering tile multiplier" was added under
Rendering preferences. It can adjust the size of rendering tiles (tiles are portions
of canvas area that are calculated in one go). Rendering larger areas with
complex content at once requires more computational time, but modern
computers come with powerful hardware and many should be up to the task.

Making this value larger can speed up drawing, if you have large areas
with complex filters in your drawing or work a lot with high zoom levels on
filtered objects. Making the value smaller can make zooming and panning in
relevant areas faster on low-end hardware/The new default value makes your
screen consist of about four tiles that are rendered independently if you're not
using a hidpi screen (which requires more tiles). [3]

Main characteristics of Inkscape:

! Student, Computer Science specialty, O.M. Beketov National University of
Urban Economy in Kharkiv

% Senior lecturer, O.M. Beketov National University of Urban Economy in
Kharkiv
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0 the program is free and distributed under the GNU General Public
License;

O cross-platform;

O the program supports the following document formats: import —
almost all popular and frequently used formats: SVG, JPEG, GIF, BMP, EPS,
PDF, PNG, ICO, and many additional ones, such as SVGZ, EMF, PostScript,
Al, Dia, Sketch, TIFF, XPM, WMF, WPG, GGR, ANI, CUR, PCX, PNM,
RAS, TGA, WBMP, XBM, XPM; export — the main formats are PNG and SVG
and many additional EPS, PostScript, PDF, Dia, Al, Sketch, POV-Ray, LaTeX,
OpenDocument Draw, GPL, EMF, POV, DXF;

O there is support for layers;

[ as in many programs, Inkscape supports keyboard shortcuts,
which speeds up at times the development of layout or design;

O there are many built-in extensions, many of which allow you to
automate a process, or simply allow you to draw a large amount of information;

[ extended status bar, which contains a lot of useful information,
namely — information about selected objects, hints for keyboard shortcuts;

| Inkscape has an XML editor with an object tree associated with
the workspace;

0 there is a function that allows you to vectorize a bitmap image;

0 it is possible to write your own extensions and scripts in Perl,
Python and Ruby;

0 the program is available in several languages, including both
Russian and Ukrainian.

Speaking in general about the program, we can say that the program
isn’t only easy to use, but also convenient and multifunctional, and its
capabilities will help to solve many tasks. There is also the ability to work with
layers and gradients, and many other tools that are repeated in most graphic
editors. Even a person with no artistic skills will be able to draw in Inkscape. In
general, to understand what Inkscape is, you just need to install, run and try to
do something.
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1. Grabareva, Alexandra. INKSCAPE — FREE VECTOR GRAPHICS EDITOR /
Alexandra Grabareva, supervisor Maria Voevodina // Martepiamu X-oi IOgineitnol
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VK 004.774:004.414.23
Gruba A.', Bocharov B.?

ARDUINO GAS SENSOR CIRCUIT

The project is designed to determine the level of gas contamination. The
project specification is presented in the following list:

Arduino Uno R3 (1 piece) — Ul

Voltage Multimeter multimeter (1 piece) — Meterl

4700 ohm Resistor (1 piece) — R1

Piezo (1 piece) — PIEZO2

LED RGB (1 piece) — D1

220 ohm Resistor (4 pieces) — R2, R4, R6, R3

Gas Sensor (1 piece) — GASI

250 kOhm, Potentiometer (1 piece) — Rpotl

LCD 16 x 2 (1 piece) — U2

The scheme is presented by URL [1,2]:
https://www.tinkercad.com/things/ePMLkBT1cZE-analoggassensor

The level is measured by the Analog Gas Sensor in conventional units
and is converted to the scale [1,100], using the map function.

valorSensor = map(valorSensor, 755, 306, 100, 1);

The Voltage Multimeter indicates the sensor output voltage and is not
controlled by the microprocessor.

The level of gas contamination is conditionally divided into three zones:

GREEN ZONE - no problem.

YELLOW ZONE - there is some trouble.

RED ZONE — danger!!!

If the gas contamination is in the green zone (from 0 to 50), then the
LED lights up green, and no sound is output.

! student, Automation and Computer-Integrated Technologies Specialty, O. M.
Beketov National University of Urban Economy in Kharkiv

2 PhD, Associate Professor of Applied Mathematics and Information
Technologies Department, O. M. Beketov National University of Urban Economy in
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If the gas contamination is in the yellow zone (from 50 to 75), then the
LED lights up yellow, and sound is output

If the gas contamination is in the red zone (from 75 to 100), then the
LED lights up red, the frequency of the sound signal increases

When creating the Arduino microprocessor program code, the
technology of writing small scripts “on the fly” was widely used [3,4].

The project is created as a Tinkercad Circuit and designed for gas
concentration continuous monitoring.

We used the following tools of the Tinker CAD simulation environment
components:

1) Electronic circuit editor.

2) Emulator of the main electronic components.

3) Arduino controller emulator.

4) Sketch Editor, including visual.

5) System debugging and simulating projects using Arduino

The proposed project can be used to train the personnel of the region
technogenic security system, providing adaptation to the structure dynamics
and potentially dangerous objects parameters, the external environment, and
also to the peculiarities of the territory.
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Karpaliuk H. ', Novozhilova M. 2
COMPACT UNIVERSAL RASTER GRAPHIC EDITOR

PhotoFiltre is a compact universal raster graphic editor for the
Windows operating system. There are commercial and free versions of the
program. You do not need to register or confirm SMS. The developer and
author of the program - Antonio Da Cruz. The program interface is translated
into 26 languages (without English).

The graphic editor PhotoFiltre for most tasks can replace the complex
Adobe Photoshop. PhotoFiltre is great for learning the basics of computer
graphics. This program is perfect for beginners and professionals. Program’s
features are designed for easy and quick creation of graphic compositions. It
consists of ready-made tools. They help to edit finished photos or drawings, as
well as create new works. [1,2]

The program can use both standard functions and a variety of art
filters. With the help of additional plug-ins that are on the developer's site, it is
possible to expand the set of standard filters and options. In PhotoFiltrepos we
can adjust brightness, contrast, saturation, correct gamma, use all different
filters (watercolor, pastel, ink, etc.), Work with layers. In addition, in this
editor, you can work with decorative text, optimize graphics, create greeting
envelopes and postcards from ready-made templates. The work with textures,
masks, patterns is very concise and convenient. In addition to this, the program
has a built-in file manager, and also allows you to edit files in jpg, png, gif, tif,
tga and bmp formats.[3]

The advantages of this program: levels, a lot of color corrections and
light / shadow options, the ability to adjust the brightness, saturation and
contrast, different color settings, various filters for color correction, overlay and
removal of layers optimized graphics, decorative text with the addition of the
effects of volume, shadow, the function of creating cards by templates work
with pictures in GIF format creating compositions from several drawings or
photographs a lot of textures and contours, retouching, resize
file.Disadvantages: layers, settings for certain tools.
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Its wide range of filters allows novice users to familiarize themselves
with the world of graphics. You can find the standard adjustment functions
(Brightness, contrast, dyed, saturation, gamma correction) and also artistic
filters (watercolor, pastels, Indian ink, pointillism, puzzle effect).

PhotoFiltre uses two types of vectorial selections. The first type uses
automatic shapes (rectangle, ellipse, triangle, rhombus, rounded rectangle). The
second type corresponds to the lasso and polygon. They both allow a
customized form by drawing a shape by hand or using a series of lines. Every
selection can be saved into a seperate file, to be used later on.[4]

Each picture has an independant Layers Frame. Three thumbnail sizes
are available: - Standard size (see the screenshot above) - Large size - Invisible
(Null size).PhotoFiltre can handle several layers type: - Bitmap Type: (eg. :
Cut/Paste Operations) - Text Type : Dynamic, it can be modified at any time -
Settings Type : provides Real-Time gamma, contrast or Hue adjustements -
Color Type : provides Real-Time transparents effects Some Drop Shadow
Options are available in Bitmap & text mode.

With PhotoMasque you can create advanced effects of contour and
transparency on your images by using preset masks. These masks are grayscale
images, where white is the transparancy color, while opacity increases as the
shades of gray become darker. Black means complete opacity. PhotoMasque
comes with several basic masks to inspire you to create your own masks.

Disadvantages: layers, settings for certain tools.
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Martemyanov D. ', Bocharov B. *

PROCESSING DEVELOPMENT ENVIRONMENT (PDE)

Processing is a flexible software sketchbook and a language for learning
how to code within the context of the visual arts. Since 2001, Processing has
promoted software literacy within the visual arts and visual literacy within
technology. There are tens of thousands of students, artists, designers,
researchers, and hobbyists who use Processing for learning and prototyping. [1]

1) Free to download and open source.

2) Interactive programs with 2D, 3D, PDF, or SVG output.

3) OpenGL integration for accelerated 2D and 3D.

4) For GNU/Linux, Mac OS X, Windows, Android, and ARM.

5) Over 100 libraries extend the core software.

6) Well documented, with many books available.

The Processing Development Environment (PDE) makes it easy to write
Processing programs. Programs are written in the Text Editor and started by
pressing the Run button. In Processing, a computer program is called a sketch.
Sketches are stored in the Sketchbook, which is a folder on your computer.

Sketches can draw two- and three-dimensional graphics. The default
renderer is for drawing two-dimensional graphics. The P3D renderer makes it
possible to draw three-dimensional graphics, which includes controlling the
camera, lighting, and materials. The P2D renderer is a fast, but less accurate
renderer for drawing two-dimensional graphics. Both the P2D and P3D
renderers are accelerated if your computer has an OpenGL compatible graphics
card. [2]

The capabilities of Processing are extended with Libraries and Tools.
Libraries make it possible for sketches to do things beyond the core Processing
code. There are hundreds of libraries contributed by the Processing community
that can be added to your sketches to enable new things like playing sounds,
doing computer vision, and working with advanced 3D geometry. Tools extend
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the PDE to help make creating sketches easier by providing interfaces for tasks
like selecting colors.

Processing has different programming modes to make it possible to
deploy sketches on different platforms and program in different ways. The Java
mode is the default. Other programming modes may be downloaded by
selecting "Add Mode..." from the menu in the upper-right corner of the PDE.

The Processing Development Environment (PDE) consists of a simple
text editor for writing code, a message area, a text console, tabs for managing
files, a toolbar with buttons for common actions, and a series of menus. The
menus options change from mode to mode. The default Java mode is
documented here. [3,4]

Libraries allow you to process audio and video files, communicate with
other devices.

PDF Export. Create PDF files. These vector graphics files can be scaled
to any size and printed at high resolutions.

Network. Send and receive data over the Internet through simple clients
and servers.

SVG Export. Create SVG files.

Serial. Send data between Processing and external hardware through
serial communication (RS-232).

DXF Export. Create DXF files to save geometry for loading into other
programs. It works with triangle-based graphics including polygons, boxes, and
spheres.

Video. Read images from a camera, play movie files, and create movies.

Sound. Playback audio files, audio input, synthesize sound, and effects.

Hardware 1/0. Access peripherals on the Raspberry Pi and other Linux-
based computers.

PixelFlow. Processing library for high performance GPU-Computing
(GLSL), like Fluid Simulation, SoftBody Dynamics, Rendering, Optical Flow,
Image processing.

ColorHarmony. Harmonized color palette generator.
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TINKERCAD - ARDUINO EMULATOR WEB TECHNOLOGY

The online service Tinker CAD, created by a Finnish company of the
same name, provides for the creation of 3D models in an application running in
a browser and transferring them to 3D printing. Tinker CAD was developed
based on WebGL technology, so no additional applications are required to
work with it, just a browser is enough. Group work, exchange of ready-made
results, integration with popular catalogs of 3D models and remote 3D printing
systems are supported. [1]

Tinker CAD was launched as a startup in 2011, the authors of the
project are Kai Beckman and Mikko Mononen. In May 2013, all Tinker CAD
assets were taken over by Autodesk.

Tinker CAD is a free tool and can be used by beginners as a simple
medium for building the first 3D objects and preparing them for 3D printing. In
the editor there is a library of ready-made elements, which simplifies the rapid
creation of models. All tools are free. To work in the service, you need to get an
Autodesk account. [2]

The Tinker CAD simulation environment consists of the following
components:

1) Electronic circuit editor.

2) Emulator of the main electronic components.

3) Arduino controller emulator.

4) Sketch Editor, including visual.

5) System debugging and simulating projects using Arduino

6) Import SVG to make it three-dimensional. Only visible layers are
imported, and objects, such as text, must be converted to paths.

7) Form generators. For example, simple extrusion, defined by four
points and eight curve handles or different shape generators.

The American School Librarian Association (AASL) has recognized
Tinker CAD as the best teaching and learning website. [3]
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Tinker CAD also collaborates with Girls in Tech to inspire and enable
next-generation women to imagine, create and improve the world. Girls in Tech
is a global non-profit organization focused on engaging, educating and
expanding opportunities for girls and women who are passionate about
technology. [4]

The best way to get started is to click on ‘Geometric’ on the right-hand
side. Using the toolbar on the right-hand side, you can create basic geometric
shapes such as boxes, pyramids, spheres, etc. To start with, we select a box.
Simply drag and drop the box from the menu to the workplane. To get a better
view of the box we will zoom in with our mouse wheel. You can find the round
roof at the right-hand side next to the other geometric shapes.

When you decide to change the size or height of the object, you do not
have to do this for each element separately anymore. You can always ungroup
the object into several elements again by clicking the ‘Ungroup’ button.
Tinkercad is not only about adding different shapes together — it is also about
subtracting them from each other. If you want to send it to the printers, just
click on the Tinkercad logo and the top left corner. As you can see, this tool
gives you the possibility of recreating the shape of an image based on the
difference in brightness of the image.

Your new object will appear on your dashboard. You can either continue
to edit it (by clicking on window), or download a 3D printable file (.STL, .OBJ
for instance). If you have a 3D printer, you can print out the wrench, use it in
your daily life and show your friends what you have made.
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MICROPROCESSOR ARDUINO PROGRAMMING

Arduino is a brand of hardware and software for building simple
automation systems and robotics, aimed at non-professional users. Arduino IDE
is an application that allows you to write programs in a convenient text editor,
compile them into machine code, and download them to all versions of
Arduino. The hardware is a set of mounted printed circuit boards. The Arduino
board connects to the computer via USB, where it connects to the Arduino
development environment (IDE). [1,2]

The user writes the Arduino code in the IDE, and then loads it on the
microcontroller, which executes the code, interacting with the inputs and
outputs, such as sensors, motors, and lights. Users can search for information
on how to customize their board or even how to code on the Arduino. The open
source Arduino made it especially convenient for new and experienced users.
In the public domain are numerous examples of Arduino code.

Programming is carried out entirely through its own program shell
(IDE), which can be downloaded for free on the official Arduino website. The
site has a text editor, a project manager, a preprocessor, a compiler and tools for
downloading the program to the microcontroller. The shell is written in Java
based on the Processing project, it runs under Windows, Mac OS X and Linux.
[3.4]

Programs created in the Arduino development environment are
sometimes also called sketches. Sketches are written in a text editor and saved
in files with the .ino extension. The built-in text editor has standard tools for
copying, pasting, searching and replacing text. The message area in the
program window is a kind of feedback for the user and informs him about
events (including errors) that occur during the process of writing or exporting
written code. The console displays, as text, the output stream of the Arduino
environment, including all error messages and other information generated by
it. In the lower right corner of the program window shows the model of the
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current board and the serial port to which it is connected. The buttons on the
toolbar are intended for creating, opening, saving and flashing programs into
the device. A separate button launches the SerialMonitor program.

The Arduino programming language is a standard C ++ with the
addition of special methods and functions. Programs that are written in Arduino
are called sketches (or sometimes sketches - tracing paper from an English
sketch) and have the extension ino. These files are processed by the Arduino
preprocessor before compilation. It is also possible to create and connect
standard C ++ files to the project.

Arduino, like other leading programming platforms, has built-in libraries
that provide basic functionality. In addition, you can import other libraries and
expand the capabilities and capabilities of the Arduino board. An interesting
feature of the program is a built-in set of sample programs. This is very
convenient, as examples of programs can be immediately checked by
downloading them to the microcontroller. If necessary, you can save an
example and change it according to your needs.

The Arduino development environment consists of:

1) Built-in text editor of program code.

2) Message area.

3) Text window (console).

4) Toolbar with frequently used command buttons and several menus.

Using the software environment Arduino IDE, you can, based only on
knowledge of C++, to construct all kinds of interactive, educational,
experimental, entertainment models and devices.
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IDENTIFICATION HIDDEN PATTERNS IN THE ANALYSIS OF MEDICAL
DATA

Clinical documentation is a painstaking process; doctors most likely
spend hours on this, instead of focusing on patients. With the rapid pace of new
technology development for healthcare, it is probably that advanced
technological, quality healthcare might just be too expensive.

Data possibly be in different or extraordinary formats as it comes from
different sources, irrelevant attributes and missing data. Consequently, data
needs to be pre-pared before applying any kind of data mining. Data mining as
well known under a quantity of other names, including knowledge extraction,
information discovery, information cleaning, data archeology and data pattern
processing.

Data size are generally growing from day to day and across all the
fields, data are being collected and accumulated at a vivid pace. Analysis and
evaluation of stored clinical data may lead to the discovery of pat-terns hidden
and trends within the data that could significantly strengthen understanding of
disease progression and governance. The exemplary data mining process
includes transmitting data originally accumulated in production systems into a
data warehouse, cleaning or scrubbing the data to remove errors and check for
succession of formats, and for further searching the data using neural networks
or statistical queries or other methods machine learning. Most researchers and
practitioners use data mining as a synonym for knowledge discovery but data
mining is also next degree of the knowledge discovery process.

Within the confines of data mining, there is a class of tools that have
been developed by a re-search community and data analysis supporter; they are
offered free of charge using one of the existing open-source licenses. Open-
source software development is the reception by which open-source software,
or consimilar software whose source code is openly available, is developed by
an open-source software projection. Such software products approachable with
its source code under an open-source license to research, variation, and improve
its design. The development and application of data mining principle requires
use of very powerful software tools. The choice of an optimal and effective tool
for working with data becomes difficult because more and more new tools arise
every day. Below is an overview of some of the tools open source available for
data mining.
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Tool Operatin | Languag | Type ADVANTAGES License
Name g System | e
1 | RAPID Cross Languag | Statistical Visualization, AGPL
MINER Platform e analysis, data Statistical, Attribute Proprietar
Independ | mining, Selection, Outlier y
ent predictive detection, parameter
analytics. optimization
2 | ORAN- Cross Python Machine Better debugger, GNU
GE Platform | C++,C learning, Data Shortest scripts, poor | General
mining, Data statistics, suitable for Public
visualization no voice Experts License
3 | KNIME | Linux Java Enterprise Molecular analysis, GNU
,Window Reporting Mass General
s ,Business spectrometry. Public
Intelligence Chemistry License
,Data mining Development kit
4 | KEEL Cross Java Machine Evolutionary GNU GPL
Platform Learning algorithms, fuzzy v3
systems
5|R Cross C, Statistical Purely statistical GNU GPL
Platform Fortran Computing v3
and R

Table.1. Tools open source available for data mining

If we carry out a brief analysis of the tools, we can draw the following
conclusions. KNIME is the free and open-source data analytics that would be
recommended for people who are novices to such software to those who are
highly skilled. Since 2007, pharmaceutical companies use in the research
software package KNIME, it also used in other areas like CRM customer data
analysis, business intelligence and economic data analysis. In comparison,
Orange or Rapid Miner would be advised appropriate for advanced users,
particularly those in the hard sciences, because of the complementary
programming ability that are needed, and the limited visualization support that
is provided.
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FREE SOFTWARE BLENDER 3D

Blender is a professional, free and open-source 3D computer graphics
software toolset used for creating animated films, visual effects, art, 3D printed
models, interactive 3D applications and video games. Blender's features include
3D modeling, UV unwrapping, texturing, raster graphics editing, rigging and
skinning, fluid and smoke simulation, particle simulation, soft body simulation,
sculpting, animating, match moving, rendering, motion graphics, video editing
and compositing. It also features an integrated game engine. Blender is suitable
for individuals and small studios who in need of a powerful designing software.
Blender is a cross-platform programs, the list of supporting platforms are
Window, Linux and Mac. Blender are free of charge, it does not like other 3D
editor where you have to somewhat pay for usage, what you made with Blender
belong to you. [1]

Advantages:

Blender is free and open source. The fact that Blender is free make it
much more powerful than other tools that are available on the market. Unlike
other free software that have revenue capacity on it, Blender is developed to be
free for any purpose, including commercially or for education. It doesn’t require
licensing or payment. Even Pixar has developed a version of “Renderman” (a
rendering software) base on some of it’s technology and offer a special version
of the software called “Blenderman”. Blender is being actively developed by
hundreds of contributors from over the world. This include professional 3D
designers, animators, artists, VFX designers, etc.

Blender comes with tons of libraries, free character download, and
tutorials. Since 2007, when Blender started to advance, it starts building up its
user base. The Blender cloud library serves thousands of textures from animals,
humans, eyes to clouds, rocks, trees or even wood. On the same clou, the
provide training for character modeling, 3D printing, VFX, rigging and even
advance digital painting. They come as far as featuring user stories interacting
with Blender. For a free software, Blender is a strong, powerful and robust tool.
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The Blender Game Engine was a built-in realtime graphics and logic
engine with features such including collision detection, a dynamics engine, and
programmable logic. It also allowed the creation of stand-alone, real-time
applications ranging from architectural visualization to video games.[2]

Blender organizes data as various kinds of "data blocks", such as
Objects, Meshes, Lamps, Scenes, Materials, Images and so on. An object in
Blender consists of multiple data blocks — for example, what the user would
describe as a polygon mesh consists of at least an Object and a Mesh data
block, and usually also a Material and many more, linked together. This allows
various data blocks to refer to each other. Materials define the look of meshes,
NURBS curves and other geometric objects. They consist of three shaders,
defining the mesh's appearance of the surface, volume inside, and displacement
of the surface.

Disadvantages:

The “bad” of Blender is that because of the 100% customizable interface,
a lot of “casual” users cannot get the hang of it. The users, who starts learning
Blender, finds out Blender has a steep learning curve because you have to
relearn and get used to a whole new interface. It brings us right back to the
usability and workflow of the users. [3, 4]

For education, tools used commonly are commercially softwares (Maya,
3DS Max, etc) because it is a safer choice for students. That is the reason why
Blender has not been used in the professional work place.

Conclusion:

Blender is a fast growing tool even now. Even-though it does come with
limitations such as the user interface, there are a large amount of free tutorials
available to help you understand the basic and advance control of Blender. Hope
you will find this blog post useful and constructive.
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API OPENGL

OpenGL is one of the most popular Application Programming Interface
(APIs) for application development in the field of two-dimensional and three-
dimensional graphics.

The OpenGL standard (Open Graphics Library —open graphic library)
was developed and approved in 1992 by leading software development firms as
an effective hardware-independent interface suitable for implementations on
various platforms. The basis of the standard was the library IRIS GL,
developed by Silicon Graphics Inc. [1]

Characteristic features of OpenGL, which ensured the spread and
development of this graphic standard, are:

Stability. Additions and changes to the standard are implemented in such
a way as tomaintain compatibility with previously developed software.

Reliability and portability. Applications using OpenGL, guarantee the
same visual result outside depending on the type of operating system used and
the organization of information display.

In addition, these applications can run on personal computers as well as
on workstations and supercomputers.

Given the high workload involved in identifying and loading OpenGL
extensions, a few libraries have been designed which load all available
extensions and functions automatically. Examples include GLEE, GLEW and
glbinding. Extensions are also loaded automatically by most language bindings,
such as JOGL and PyOpenGL.

Ease of use. The OpenGL standard has a well-thought-out structure and
an intuitive interface, which makes it possible to create efficient applications
with lower costs, containing fewer lines of code than using other graphic
libraries. The necessary functions to ensure compatibility with various
equipment are implemented at the library level and greatly simplify the
development of applications. [2]
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OpenGL is an evolving API. New versions of the OpenGL
specifications are regularly released by the Khronos Group, each of which
extends the API to support various new features. The details of each version are
decided by consensus between the Group's members, including graphics card
manufacturers, operating system designers, and general technology companies
such as Mozilla and Google.

In addition to the features required by the core API, graphics processing
unit (GPU) vendors may provide additional functionality in the form of
extensions. Extensions may introduce new functions and new constants, and
may relax or remove restrictions on existing OpenGL functions. Vendors can
use extensions to expose custom APIs without needing support from other
vendors or the Khronos Group as a whole, which greatly increases the
flexibility of OpenGL. All extensions are collected in, and defined by, the
OpenGL Registry.

OpenGL can be compared to a finite state machine, whose state is
determined by the set of values of special variables (their names usually begin
with GL_ characters) and the values of the current normal, color and texture
coordinates. All this information will be used when entering the coordinate
system of the vertex to build the shape in which it is included. The change of
States occurs with the help of commands that are issued as function calls. [3]

Having a good basic package for working with three-dimensional
applications makes it easier for students to understand the key topics of the
course on computer graphics — modeling three-dimensional objects, painting,
texturing, animation, etc. The wide functionality of the OpenGL provides a
good foundation for the presentation of theoretical and practical aspects of the
subject.

Mesa 3D is an open-source implementation of OpenGL. It can do pure
software rendering, and it may also use hardware acceleration on BSD, Linux,
and other platforms by taking advantage of the Direct Rendering Infrastructure.
As of version 13.0, it implements version 4.5 of the OpenGL standard.
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TEAM DEVELOPMENT TOOLS INVISION

InVision is a platform for collaborative development of interface
layouts. With InVision, both a small team and a large corporation can get a
powerful tool for developing a software product so that all the stages can be
seen and controlled by both the developers and the management of the
company and even the customers of the finished product [1].

It is based on the philosophy of Agile-development and the division of
all tasks into iterations and versions. A team of only 7 people is responsible for
the development and operation of the platform, while monsters such as Adobe,
Evernote, AirBnB, Box, SAP, eBay are among the regular customers of the
platform.

Prototyping is carried out on the basis of a browser-based drag-n-drop
interface and a package of tools for quick processing. They allow you to upload
new prototypes, sketches and graphic materials via a user account, as well as
work with them directly in the browser.

At the same time, it is possible to share both a single-page sketch, a
demo version or a structured prototype. In fact, developers and designers have
the opportunity to work virtually unlimitedly in a single closed space.

In addition, finished sketches and prototypes can be shown to the
customer for discussion or approval. Just upload the project and sketches to it,
share the link for the discussion participants or send a text message with the
link directly to your mobile phone - and everyone who has access to the project
will be able to see a working prototype. And then you can express your opinion
in the comments to the draft or during a voice discussion.

By the way, everything is recorded in the task list available to the whole
team. Tasks can be edited and updated in real time. So it does not matter where
the designer or programmer is now: at home, in the office or in a cafe. Project
participants will always be aware of the tasks, project iterations and proposed
revisions.
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All InVision interfaces and tools are intuitive and easy to use, which
allows the staff working on the project to focus on the workflow, rather than on
mastering the platform itself [2,3]

For each project or design that is under development, you can quickly
review the main information about the status and parameters of the project:

The teamwork is carried out remotely, there is the possibility of hourly
time recording for each project, as well as for each individual programmer or
designer:

To synchronize tasks and projects there is a free application for Mac,
with which all projects and variants of sketches and prototypes can be saved in
a separate folder on a local laptop or Apple computer. And then it will
automatically synchronize with your account. Desktop client allows you to
receive notifications about new uploaded files and comments left by other
employees. Thus, on your Mac you get the same level of efficiency in working
with prototypes and demo versions as in the browser.

You can also enable or disable the history of revisions and versions,
share downloaded materials and use a flexible synchronization setting.

Although the InVision Studio software is free, it is of course designed
for use with the website platform and the prototype application. The cost of a
demo account starts from $ 25 for personal use and $ 99 for teams of up to 5
people.

The software is widely used in the O. M. Beketov National University of
Urban Economy in Kharkiv learning process [4].
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2. Official Site InVision [Electronic resource]. — Resource Access Mode:
https://www.invisionapp.com
3. InVision Studio Interface Overview [Electronic resource]. — Resource Access Mode:
https://awdee.ru/invision-studio-review/
4. BbouapoB B.II. Indopmauiiini Texnonorii B ociri: MoHorpadist / B.II. Bouapos,
M.IO. Boegoaina; XapkiB. Hail. yH-T MickK. rocn-Ba iM. O. M. BekeroBa. — XapkiB:
XHYMT im. O. M. Bekerosa, 2015. — 197 c.
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VK 004.774:004.414.23
Zubko N.!, Voevodina M.?

FREE SOFTWARE POS PRO EDITOR

Photo Pos Pro - is a professional image editor with the possibility of free
use.

Photo Pos Pro - a free photo editor that is designed by the Power of
Software company. It has all the capabilities of a professional photo editor and
huge functionality, such as editing photos, creating collages, business cards,
web pages and so on. You’ll be able to retouch existing photos, create new
projects from scratch, use different tools to restore and enhance the pictures,
apply various effects, layers, gradients, textures, etc. Besides, there is also a
Photo Pos Pro support for scanners and digital cameras.

The focus of the program is mainly aimed at processing raster graphic
files, in particular photos. The numerous functions of Photo Pos Pro allow you
to manage layers, apply masks and filters, as well as apply various graphic
effects. To work with text, the editor contains an expanded set of features that
make it possible for the user to add realistic volume to his headings, add
shadows, reflections and even draw complex shapes and images with letters
and numbers.

The program helps to remove unwanted elements that somehow came
into view of the lens. It can be advertising banners, various industrial buildings
and structures, strangers and so on. Similarly, the user can change the
background image to a more preferred one. [1, 2]

Unsuccessful frames can also be improved by using the tools provided
by Photo Pos Pro. Removing the red-eye effect, as well as various options for
balance and color correction, will allow the user's photos to return to normal,
make them warmer or colder, “pull up” the histogram, increase sharpness and
saturation.

Advanced graphic effects in Photo Pos Pro are represented by
deformations, projections, blurring and smoothing. In addition, the user is able
to quickly and easily give the image a peculiar effect of painting, moving the
few sliders of the Paint option.

! Student, Computer Science specialty, O.M. Beketov National University of
Urban Economy in Kharkiv

% Senior lecturer, O.M. Beketov National University of Urban Economy in
Kharkiv
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The program interface resembles other similar image editors and, in
addition to several color themes, offers the user two options for the appearance
of the graphical environment. All toolbars in Photo Pos Pro are floating and can
be moved outside the main working area, for example, on an additional display.

Advantages of Photo Pos Pro:

No need to purchase a program.

No need to register an account and provide personal user data.
Support for x86 and x64 architectures.

The presence of two interface options.

The presence of several themes of color design.
The presence of built-in graphic effects.
Support for working with layers.

Support for multiple image file formats.
Having a smart selection tool.

10 Ability to work with text, shapes and forms.

11. The presence of training tips.

Disadvantages of Photo Pos Pro:

RN R W=

1. Lack of support for Russian and Ukrainian languages.

2. A relatively small number of presets and the practical absence
of ready-made templates and primitives.

3. The lack of a full mechanism for creating your own brushes.

4. Pretty weak prepress capabilities.

Conclusion. Photo Pos Pro photo editor was originally created for
Windows, and it supports only this platform. Most users find it strange, as the
program is in high demand. Having made a quality content for other platforms,
namely Mac OS, I0OS, Android, Linux, the image editor will become more
popular and demanded.

The program works fairly quickly and applies various blending effects
in a matter of seconds even when there is no dedicated video card on the
computer. Given the free product and the presence of a limited, but still
professional functionality, the program can be recommended to users for
continuous use in a wide range of tasks. [2]

References
1. Zubko, Nelli. Photo Pos Pro Editor / Nelli Zubko, supervisor Maria Voevodina //
Marepianu X-oi FOBineliHOT Mi>kHapOAHOT HayKOBO-IIpakTH4YHOI KoH(pepeHuii «Free and
Open Source Software», XapkiB, 20-22 mucronaza 2018 p. — XapkiB: XapkiBcbKuit

HAIllOHAJbHUH yHiBepcuTeT OyniBHMLTBA Ta apxitekrypu, 2018. — c. 119.
[http://foss.ekit.org.ua]
2. Photo Pos Pro [Electronic resource]. - Resource access mode

https://biblprog.org.ua/ru/photo-pos-pro
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YK 004.9:519.8
Benstes O.P.', Kopsimikina JI.C.2

IIPO OTHY 3AJIAYY OIITUMAJIBHOI'O POSMIIIEHHA 3APA/THUX
CTAHIIU 1)1 EJEKTPOMOBLIIB HA TEPUTOPII MICTA

CroromHi B YKpaiHi cCHOCTEpIraerbcs 3pOCTaHHS IIONHTY Ha
enekrpoMobuti (EM), 110 MOSICHIOETHCS TAaKUMH iX TepeBaraMu, MOPIBHSHO 3
ABTOTPAHCIIOPTOM Ha OPraHIYHOMY MaJIUBI, SIK €HEPro30epekeHHs Ta 0XOpOHa
HABKOJIMIIIHROTO CEpeNoBHUINa. B 3B’SA3Ky 3 IIMM aKTyaJbHOIO MPOOIEMOI0 €
TUTaHYBaHHS Ta PO3MIIIEHHS 3apsAJHNAX CTaHIIH B MeXax MicTa abo peTioHy.

B poborti posrisiiaeTbes 3aa4a ONTUMAIBHOTO PO3MILIEHHS 3apsIHIX
cranuii ;s EM B micti JIHinpo y mpumymieHHi, IO Taki 3apsaHi npuctpoi
BapTO pPO3TAallOBYBAaTH Ha MalJaHYMKax JUId NapKyBaHHS TpPAaHCIIOPTHUX
3aco0iB (y Tomy umcii i enekrpomoOiniB). IToTpibHO cepex ycix icHyroumx
MalimanunkiB M. JHinpa (abo ioro paiioHy) 3HaiTH Taki N MaillaHUYWKIB IS
OCHAIIICHHS iX 3apsAAHMMH CTAHIIISIMH, 00 MakCHMajbHA BiJICTaHb Bill OyIb-
SIKOi aBTOMOOULTHHOI CTOSIHKH 1O HaiOmmkdoi 3apsaHoi craHmii Oymna
MiHiMabHOO. B Takiii mOCTaHOBII 3amada € 3aaader0 KOMOIHAaTOPHOL
ontuMizalii (3aa4a npo MOKpUTTs Ha rpadi). 3a HEeBeNHMKOI pO3MIPHOCTI BOHA
Moxe OyTH po3B's3aHa MOBHUM TIepebOpoM, B  IHIIOMY BHUIAJIKY
BUKOPHCTOBYIOTh HAOJIVDKEHI allTOPUTMH — €BOJIOLINHI, POHOBI, MOCIIIOBHI
QITOPUTMH, 1HII METOJTH.

[Iporpamua peasizailist aropuTMy 3/iHICHEHA MOBOIO IIPOrpaMyBaHHs R
3 BHUKOPHUCTAHHSIM CydYacHHX 1H(OPMAIlMHUX TEXHOJOTiH. Bizyamizamito
OTPHUMAaHUX Pe3yJIbTaTiB 3ilICHEHO i3 3ayueHHsIM OibmioTek shiny Ta leaflet.

Jnst po3B'si3aHHS 337adi BEIMKOI PO3MIPHOCTI peayi30BaHO alrOPUTM
MTYYHOI IMyHHOI CHCTeMH, a came KiIoHaimpHOTO Bigbopy (CLONALG)[1]. ¥V
X04i poOOTH aNrOpPUTM MAHIMYIIO€ BEKTOPOM MIMCHUX YHCEN, 1€ KOXCH
eNIEMEHT — 11e HOMep MaiilaHYMKa JUIsl TapKyBaHHs, Ha KUl Tpeba po3MiCTHTH
3apsiIHY CTaHIIIO.

B skocti MOAenpHOI 3amaui  pO3MISHYTO 3agady ONTHMAIbHOTO
PO3MIllleHHS I’SATH CTaHUiil Juis 3apsaku EM y meHTpi MicTa 3a KpuTepiem
MIHIMAQJILHOI BIJICTaHI Bl OyJb-IKOTO MalJaHYUKa I HApKyBaHHS [0

" Bensies O.P. — crynent HTY «J[HinpoBcbKa MOMITEXHIKaY

2 Kopsmkina JI.C. — K.Q.M.H., JIOLEHT KaeIpu CHCTEMHOTO aHamizy i
ynpasninag HTY «/lHinpoBceka mosmiTexHiKa»
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Haiiomwkwoi crammii. Ha puc. 1 HaBemeHe BIANMOBIAHE ONTHMAJIbHE
pO3MillleHHs 3apsJHUX CTaHUii. BuxigHoro iHpopMaliero aius 3anadi Oyia
MaTpuLs HaHOMMKYMX BiJCTaHEH MK KOXKHOIO IMapol0 MalIaHYuKiB, sKa
moOymoBaHa 3a jjoromMororo [arepret-ceppicy Google API.

& :
Puc. 1. PesynpraT po3B's3aHHS 3a1a4i ONTUMAIHHOTO PO3MIIIECHHS
IT’SITH 3apsHUX cTaHlii aust EM

Y mpomeci TecTyBaHHS TporpamMH OyiIM TPOBEACHI JOCIHIIKEHHS
3aJ@KHOCTI 4acy poOOTH IMYHHOI CHUCTEMH, 3a SKU BOHA 3HAXOJHUTh
ONTUMAILHUI PO3B'SI30K, BiJl pO3MIPHOCTI 3a1a4i.

Y mnopjanpuioMy —IUIAHYETBCS ~ OJHOYACHO 3  MOLIYKOM  MiCllb
po3TalryBaHHs 3apsSJHHUX CTaHIIM BH3HAYaTH IX «IIOTY>KHOCTI», a came, SIKy
KUJIBKICTh ~ YCTAQTKyBaHHS ~ IOTPIOHO  BCTAQHOBIIOBATM HAa  3HAWAECHHUX
MalilaHYuKax, 00 3aJOBOJIBHUTH IOTPEOM KITIE€HTIB 3 SIKOMOTa MCHIINM
4acoM OYIKyBaHHS iX y uepsi. [y 1bOTO IUIAHYETHCS 3IIMCHUTH iMiTalliiiHe
MO/IEIIIOBAHHS YePTH Ta 3aIydUTH METOIM TE€OPii MacoBOT0 00CIyrOByBaHHS.

Ilepesik nocujianb
1. Jason Brownlee. Clever Algorithms: Nature-Inspired Programming Recipes. First
1. Edition. LuLu. January 2011
2. Caiit “MicbkaBTonapk” AHIOPOBCHKOI Michkoi pamu [Enexkrponuuii pecypc]. —
http://miskautopark.dp.ua/

40



YIK 519.68
Bimmii B. B.!

MATPHUYHA JIABOPATOPIAA 3ACOBAMMU C++

Meroro pobotn Oyno CTBOpeHHA mporpamu Ha MoBi C++ s
BUKOHAHHA MAaTEMAaTHYHUX oOIepaniii 3 MaTpPHUISIMH 1 BEKTOpaMH, EJIEMEHTH
SIKUX MAIOTh JOBITbHAN JIACHHHA THII.

IIpu po3pobmi mporpamu Oyiu BUpilIeHI HACTYIIHI 3aBIAHHS:

1. CrBopeHo kimac Matrix - JBOBUMIpHHMH YHCJIOBUI JAWHAMIYHUI
MAacuB 31 3MiHHUMH PO3MipaMH.

2. Jlns Ttoro, 1mo0 OTPUMATH MOXIIHBICTH peali3yBaTH oIepamii 3
MaTpPHULSIMK 1 BEKTOPAMH, €JIEMEHTH SKHX MAaloTh NOBUIBHUH MIWCHMH THII
3aCTOCOBYBAJINCS LI1a0JIOHU.

3. Jlns cTBOpeHHs 00'e€KTiB, iHiIiaii3amii 3HAYCHHSIMU i KOPEKTHOTO
BUAAIECHHS Oysu repeadadeHi BiANOBIHI KOHCTPYKTOPH 1 IECTPYKTOPH.

4. PeamizoBaHO TepeBaHTaXCHHS 0a30BUX oOIepamid st podoTH 3
MaTPHILSMH 1 BEKTOPaMH.

CrpoexToBaHWI KIIac Ma€ TPUBATHI 1 3araJbHOAOCTYIHI WICHH-TaHi
(BmactmBOCTi) 1 wWieHH-QyHKIIT (Meroam). Jis 30epiraHHsS KOMIIOHEHTIB
MaTpuLli BAKOPUCTOBYETHCS IBOBUMIPHUIT TMHAMIYHUI MAcHB THUITy [TapaMeTpa
mabnoHa. Takok CTBOpEHi 10JaTKOBI METOIU Uil OTPUMAaHHS 4MCIia PSIKIB 1
CTOBILIB, a came: size_row () i size_col (). Takuii miaxin 3axuiae 3MiHHI Bif
HECaHKI[IOHOBAHOTO JIOCTYIIY.

Onuc oCHOBHUX (YHKIIiH, KOHCTPYKTOPIB 1 IECTPYKTOPIB KJIacy:

KoHcTpykTop 3a 3amoBuyBaHHsM Matrix () - CTBOpIOE MaTpUIO
HyJIb0BOTO po3Mipy. Hapmanmi posmip 1mie€i Marpumi MoXXHa 3MIHUTH 32
JIOTTIOMOT 010 (PYHKIIiT newsize (int m, int n).

Konctpykrop 3 mapamerpamu Matrix (int m, int n = 1) - npuiimMae B
SIKOCTI TTapaMeTpiB PO3MIPH MAaTPHUIl 1 CTBOPIOE JBOBHMIPHHN JWHAMIYHUHA
MacHB PO3MIpoM m * n, Ie m - YHACIO PSAAKIB, a N - YHCIO CTOBIIB MaTPHIIL.
Jnst CTBOpPEHHs BEKTOpIB IPYroMy IapaMeTpy 3a 3aMOBYYBAHHSM 3aJaHO
3Ha4YeHHS 1.

Konctpykrop komitoBanHs Matrix (const Matrix &) - mpuiimae sk
rapameTp MOCHJIAaHHS Ha O0'€KT Kjacy (BXKe iCHyIYy MAaTpUIl0), BU3HAYae ii

crynent T1p. KHT-827cm  3amopi3pkoro HaIiOHaJIbHOTO TEXHIYHOTO
YHIBEPCUTETY
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po3Mip, BuaLIge Al HEl MaM'siTh 1 KOIMIIOE BMICT MaTpHili, NMPUHHATOI 3a
nocuiaHHsIM. TaKuM YMHOM, CTBOPIOETHCS TOYHA KOIISl MaTpULi 3 IIOTOYHUMHU
3HAYEHHSAMH 11 eIEMEHTIB.

Hectpykrop ~ Matrix () - 3BUIBbHSE maMm'aTh, 110 BHJIJICHA
KOHCTPYKTOPaMH JIJIsI €JIEMEHTIB MaTPHILL.

IepeBanTaskeHa oneparisi mpucBooBaHHA Matrix & operator = (Matrix
&). Tlig yac BUKOHaHHS NaHOI omepauii BiIOyBaeThCS MOPIBHSHHSA aApecH
00'ekTa, SKMH TEpeaHo 3a MOCHJIAHHSAM, 3 aJpEecOl0 BIACHOTO Kiacy s
BiJICIKaHHS cIpoOM TmpuBIacHEHHS o00'ekta camomy coOi. Ilicas mporo
CTBOPIOETHCS HOBHH MAacHB 3 UYHCIIOM €JIEMEHTIB, IO JOPIBHIOE KiTBKOCTI
€JIIEMEHTIB MAacHBY, SIKUA NPUHHATO 3a mocwiaHHAM. Hamami BimOyBaeTbes
3allOBHEHHS! CTBOPEHOTO MAaCUBY IIMMH €JIEMEHTaMHU.

OyHkuii nepeBaHTaXXEHUX OMepaliidi CyMH, BIJIHIMAaHHS, MHOMEHHS
Marpuib OyJ0 peanizoBaHo sK "ApyxkHi", 1 iX alTOPUTMHU aHAJIOTiYHI 32 CBOIM
CKJIaJIOM. 3araJlbHU{ BUIJISA NpoToTUITy nuXx (yHkuii: friend Matrix operator
@ (const Matrix &, const Matrix &). 3acTocyBaHHS APYXHIX (QyHKIIH
3abe3nedye MOXIHMBICT Iepeadi B oneparop-(QyHKIio 00'eKTiB B Oyab-sKii
rocmigoBHOCTI. [IpuHIMT TX poOOTH HACTYITHHIA: CIIOYATKY CTBOPIOETHCS KOIIis
MaTpHlli, IPUHHATOT NEPIINM MapaMeTpoM, 3HadeHHs sKoi 1 Oyze moBepTaTucs
¢yskmiero. IloTiM BHKOHYIOTBCS TeBHI omeparii (cyma, BigHIMaHHSA,
MHOKCHHS) 3 MAaTPHIICIO, IO CTOITh MICISA 3HAKYy Oleparopa 3a BiIMOBITHIMH
mpaBuiaamu. [Ipu mboMy I JOCTYIy IO €JIEMEHTIB MaTpHIl 1 iHAeKCYBaHHS
BHKOPHCTOBYIOTBCSI HACTYITHI MEpEeBaHTaXKeHI omeparopu: operator [] (int i, int
j) 1 operator [] (int 1).

Oymukiris onepartii BuBeaeHus friend ostream & operator << (ostream &,
Matrix &). 1ls QyHKIlisS HE € YWIeHOM KIacy, i BOHa OToJIONICHA "IPYKHBOI"
JUTs 3a0€3MeUYCHHS TOCTYIY JI0 MPUBATHUX CJIEMEHTIB Kiacy. DyHKIIisI Ha BXix
npuiiMae ABa mapamMeTpu: MOCWIAHHS Ha TOTIK, SKUH 3HAXOIUTHCS 3J1iBa BiX
3HaKy oreparii <<, i IoCHIaHHs Ha 00'€KT, 110 3HAXOANUTHCS 3 TIPaBOi CTOPOHH.
[Totim BinOyBaeThcst (hopMaTOBaHWI BHUBIA B IMOTIK BCIX €JIEMEHTIB MAacHBY i
TIOBEPTAETHCS MOTIK.

Oyukuis omepamnii BBeneHHs friend istream & operator >> (istream &,
Matrix &). Tak camo sk i1 momepenHs, I (QYHKIIS HE MOXKe OYTH WICHOM
KJgacy, i Ui JOCTYIy IO MPUBATHUX EJIEMCHTIB OTOJIOMICHA 5K "mpyKHs'".
AHanoriyHo mnpuiiMae JBa MapaMeTpH: IIOCWIAHHS Ha IIOTIK, a TaKOX
NOCHJIAHHS Ha 00'€KT MaTpHI, Hicisl YOro e 3armoBHEHHS IaHUMU 3 MOTOKY
€JIEMEHTIB MacHBY i IIOBEPTAETHCS TOTIK.
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YK 519.213.1

Byt JI.P.!, Moakosanixina 0.0.
3AJJAYA ITPO HAJIIMHICTH EJIEKTPOHHOI'O IIPMCTPOIO B YMOBAX
CTATUCTUYHOI HEBU3HAYEHOCTI

Po3B’si3aHHsA 3ajay HamiifHOCTI Ta OE3MEKH Cy4acHHX CTPYKTYpHO-
CKJIAJHUX TEXHIYHUX CHUCTEM 1 O0O0'€KTIB 3AIHCHIOETBCA Ha BCIX CTamisX
JKUTTEBOTO IMKIY, BiA MPOCKTYBAaHHSI 1 CTBOPCHHs, BUPOOHHUIITBA, [0
eKCILTyaTallii, BAKOPUCTaHH: Ta yTumizamii [1].

PosrnsHemMo  HacTymHy — 3aJadyy NpPO  HAMIHHICTE  MPHUCTPOIO.
KoOHCTpYIO€ThCS CNEKTPOHHUIA TPUITAJ], M0 CKIAAAEThCS 3 TPHOX OCHOBHHUX
KOMIIOHEHTiB. Bci KOMITOHEHTH 3'€THaHI MOCIITOBHO, TOMY BUXIJ 3 JIaAy OTHiel
3 HUX OPHU3BOJMTH JI0 BiIMOBH BChOTO mpuiany. HamiliHicTs mpuiamy MoxHa
MIIBUIIUTH NUITXOM TyOJIFOBaHHS KOXHOI KOMITOHEHTH. Ko’kHa KOMIOHEHTa
MOXKE CKIIQJaTHCS 3 OIHOTO, NMBOX abo0 TphOX OJNOKiB. 3aranbHa BapTiCTh
mpuiaxy He TMoBHMHHA mepesuiryBaté 10 on. B tabmumi 1 HaBeneHi mani mpo

BapTICTh ':".r&";} (xj) 1 HamifHICTH R.:&.'} J -0i KOMIOHEHTH, IO CKIAJAETHCS 3

*; Gnokis. [1oTpiOHO BU3HAYUTH KiNBKIiCTH GIIOKIB *i B KOMMOHEHTI J§ , mpu
KOTpiii HaAidHICTH TpWiIaly MakCHMaibHa, a I[iHa HE IEpeBHUILy€e 3aJaHoi
BEJIUYHMHH.

Tabmums 1 — Bxigni qani 3aqa4i po3noIiTy iHBECTHIIIN

X =1 =2 =3

Ci R |G | R | G | Ry
1 1 0.6 3 0.7 2 0.5
2 2 0.8 5 0.8 4 0.7
3 3 0.9 6 0.9 5 0.9

Bigomi nexinbka anroputmiB [1] po3B’si3yBaHHs wi€l 3amadi s
HAaBEJICHOI BUIIEC JIETCPMIHOBAHOI MocTaHOBKH. J[aHy 3amady Oyiio po3B’s3aHO
METO/IOM mepebopy Ta TabIMYHUM METOAOM i OyJIO BH3HAYEHO ONTHMAJIbHUN
PO3B’SI30K, IO HE TMEPEBUINYE OFOJIKET i Ja€ MaKCUMAIIbHY HamiiHICTB: (2, 1,
3).

AJle Ha IPaKTHII BapTIiCTh 1 Ha III{HICTh KOMIIOHEHT IPUCTPOIO TOYHO HE
Bimmomi. ToMy akTyansHUM € ii po3B’sI3aHHSA B YMOBaX HEBH3HAYCHOCTi. MOXHA
OUiKyBaTH, MO y IOMY BHIAAKY /IS OKpPeMHX peaiizamiii HabopiB
BHITAIKOBUX MTapaMeTPiB ONTUMANBHI IJIaHU OYAyTh Pi3Hi.

! Cryzenr kadeapun CAOM 3HTY
2 K.¢.-M.H., nouenT Kapexpn CAOM 3HTY
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Metoro  poOoth  Oyslo  JOCHIKCHHS  BIUIMBY  CTATHCTHYHOL
HEBU3HAYEHOCTI 1 PO3POOJICHHS MPOrPaMHOI0 3a0e3MEUCHHS IS PO3B’sI3aHHS
3aj1a4i Ipo Ha/AiHHICTh €IEKTPOHHOTO IIPUCTPOIO B TAKUX YMOBaX.

Tenep posrisiHEMO 3214y PO HA/HHICTE 3 BXiTHUMK 1aHMMH R, mo

MIITOPSIKOBYIOTECS 3aKOHY HEIMEPEepBHOTO piBHOMIpHOTO po3mnoximy 3 10%
BIIXWJICHHSM BiJ 3HAa4YeHb, HaBeleHWX B TaOmuii 1. Bymemo posB’szyBath
3aja4yy MeETOAOM mepebopy, SKWil pealizyeMo 3a JOMNOMOIOI0 IaKeTa
MATLAB. 3naueHHs mapamerpiB R j OyzmemMo 3amaBaTH 3a JIOTIOMOTOIO

¢ynkuii unifrnd(A,B) makery Statistics Toolbox mporpamsoro cepenoBuina
MATLAB. OyHKITISA unifrnd(A,B) MpHU3HAYCHA TUTS reHeparii
NICEBAOBUIAJKOBUX  4YWCEN, SKi  MiIMOPSIKOBYIOTHCS  HENEPEPBHOMY
piBHOMipHOMY po3moJry Ha Binpi3ky [A,B].

Byno mposemeno 500 3amyckiB mporpamu. OTpumanu 6 BapiaHTIB
ONTUMAITFHUX PO3B’S3KiB, IO BIiAMOBINAIOTH PI3HUM pearizamisM HaOopiB
BHIIAIKOBUX TapaMeTpiB. Po3nomin HamifHOCTI A7 IUX BapiaHTIB iUTIOCTPYIOTH
JlarpaMd THITy <SIIIAK 3 BycaMu», IMOOYJOBaHI 3a JOMOMOTrO0 (HyHKIIiT
boxplot() moBu R (puc. 1).

Fpadin gyt

Pucynok 1 — Bisyauizairist po3B’si3KiB 3aj1a4i Mpo HaAiHHICTb

B  sKocTi  KpUTEpil0  ONTUMAIBHOCTI  PO3TIITHEMO  CEPEIHIO
apu(MeTHIHY HaIiHICTh I KOXKHOTO 3 OTPHMaHUX po3B’s3KiB. Ha ocHOBI
bOr0 KpHUTEpil0 onTuMaibHuM Oyne twiaH (2, 1, 3). Bim3naummo, mio
ONITHUMAJIbHI PO3B’S3KH, IO BIANOBIJAIOTH PI3HUM KPHUTEPIisM, y 3arajibHOMY
BUIAJIKY MOXYTb OyTH pI3HHMHU.

Iepeaik nocuianb
3. Taxa, Xemai A. T24 BeieHHs B 0CTiDKEHHS Onlepanii, 7-¢ Buganns.: Ilep. 3
a1 — M.: Bugasanuuii gim " Binesame", 2005. — 912 c.
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VK 519.7
Beamenes C.!

T'PA® AHAJII3 BIOJIOTTYHOI CHCTEMMA

[t HTOBHOTH BUBYEHHS Oy/Ib-s1KOi OiocrcTeMH HEOOXITHO BPaXxOByBaTH
pi3HOMaHITHI (akTopu BIUMBY. [Ipy 3Ha4YHINH KITBKOCTI (DaKTOPIB MOCIIJHUK
Mae BUKOHYBAaTH PO3pPaxyHKH, OOpOOJISIOYM BEIHMKY KUIBKICTh NaHuX. Jlis
HOJIETIIEHHS npari JOCITITHUKA MPOTIOHY€THCS BUKOPHCTAaHHS
O0YHCITIOBANIFHOI TEXHIKM A aHamiizy iHdopwmarii. Metoto pobotu Oyio
PO3pOoOIIeHHsT TpOrpaMHOi peattizamii METOAIB iHTErpanbHOi OIIHKH CTaHy
OlocMcTeM Ha OCHOBiI ICHYIOYOI KOHIENITYyallbHOI MOJETI y3TOMKCHHS
0araTOBUMIpHUX Oi0JOTIYHHX TaHWX. YHCENBHUIA SKCIICPUMEHT IIPOBEICHO Ha
MOJIeTli €KOCHUCTEMH BHPOIIYBAaHHS CUIbCHKOTOCHOAAPCHKUX KyibTyp. Jst
YHCENBHOTO CKCIICPUMEHTY GyII0 BUKOPHCTAHO CTATHCTHKY, fKa OTPHMaHa 3a
pe3yJIbTaTaMu JOCII/UKCHHS IPYHTOBOIO wIapy TyMyCy Ha JUISHUI 33 KiibKa
ce3oHiB. Take MOCHIDKEHHS NPOBOAWIIOCS [HCTUTYTOM OJNIMHUX KyJIbTYp
HAAH VYxkpaian (M.3amopixoks). Mera mociiKeHHS Mojsraia B OTpUMaHHI
JAHUX TPO 3MiHM IMOKA3HUKIB AKOCTI IPYHTY MPOTATOM Yacy MPH Pi3HUX BHIAX
BIUTHBY, a TaKOX HaJaHHA PEKOMEHJAIi 3 BHKOPHCTaHHA THX YM IHIINX
BIUTHBIB Ha €KOJIOTTYHY CKJIaJJOBY IPYHTY.

Ipuknagna nporpama CLUSTERS BIO peanizye meromuky rpad-
aHaJli3y CHCTEM, IO CKJIAAIOTHCA 3 OIOTMYHMX Ta a0iOTHYHMX KOMIIOHEHTIB,
sIKa € YHIBEPCAIBHOIO JUIS JOCIKeHHsI O10cKCTeM, SIK TBAPUHHOTO CBITY, TaK 1
pocnuHHOrO. BOHa m03BOJISIE moCHimKyBaTH 00'€KTH 32 MOP(OJOTTYHUMH,
TCHETUYHUM, €HEPreTUYHHM, eKOJIOTIYHMM Ta IHIIMMH BHJAMH O3HaK.
Oco0auBICTIO METOny € HEOOXINHICTh, MOHAaHHA BCIX XapakKTepHCTHK B
unpposomy Burisiai. Tomy ROCHIAHMK BHPOO/ISE KOAYBAaHHS THX UM iHIIMX
napaMeTpiB 3a WIKANOK 3HaueHb. Hanmpukimax: s koxyBaHHs 3a6apBICHH
MEJFOCTOK KBITIB 3aCTOCOBYIOTh TPHKOJIpHE IMpeACTaBlieHHs Konbopy RGB,
JUISL TIPEJICTABJICHHS JJaHUX PO 3aCTOCYBaHHS ab0 He3acToCyBaHHs y BUTIsii O
a6o 1. KinbKicHI XapaKTepUCTHUKHU TPECTABISIOThCS y BUDIIAML 1X (pakTHIHHX
3HaueHHb. Jlayi MpoBOAMTHCS HOpMAaizalis M0 HOPMi CEPEeJHbOTO 3HAYECHHS
MaKCHMaJIbHUX Ta MiHIMalbHUX 3HAu€Hb psAy BHUMIPIOBaHb, L0 J03BOJISIE
oTpuMaTé 0e3po3MipHYy BeIHUYHHY. TakuM YMHOM, 0OpOOKa BCiX BHIIB JaHUX
NPOBOJUTHCA B €IMHOMY YHCIOBOMY HPOCTOpi, IO 3HAYHO 3HWXKYE dHac i
3yCHIUTSL Ha aHaii3 iHdopmarii.

Ipuxragaa nporpama CLUSTERS BIO Bxirouae Momynp HOpMaizamii
BXIHAX IaHUX MOPQOJIOTiYHMX O3HAaK (OIOTHYHMX 1 aOiOTHYHHX), MOIYJb
pO3paxyHKiB €BKJIOBOi BifCTaHi, sIKa A€ TMPEICTABICHHA MPO OIM3BKICTH

lerynent rp.. KHT-814,3anopizpkuii HallioHATBHUN TEXHIYHUN YHIBEPCUTET
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BapiaHTiB  Mop(osoriuHuX  O3Hak. HopMoBaHa €BKJIiZJOBa  BiJICTaHb
pO3paxoByeThCsl JUIA BCiX KOMOIHAIi map Takux BapiaHTiB. Ha Buxomi
OTPUMYEMO KJIacTep — HOPMalli30BaHy Marpuiio. Buxomsunm 3 piBHA
653bKOCTI (TTOIOHOCTI) BapiaHTIB B IpyIli Oyy€eEMO KlacTepH.

Takox Oyayemo JACHApOrpaMy 3alIe)KHOCTI (pakTopiB OioJoriuHOl
cucreMi. JleHnorpaMa /103BoJIsi€ MPOAHAI3yBaTH BIUIMB Pi3HUX YMHHHKIB Ha
npouecu B OiocucreMi. Ti YMHHMKH, SIKI MAlOTh NPUEAHAHHS HA PiBHI MEHII
Hix 0.5, MarOTh Manuii BIDIHB. Burisaa qeaaporpaMu 300paxeHo Ha PUCYHKY.

Yposens cxodemaa

L I T T

T [owrpons, sepx
[ ESeRp—

3 [Kowrpom, mex A umacre
s

[Hanoa, cepeauma

[ e — T

n Sxmeem
b |
Pucynok 1 - Jennorpama (pakTopiB BILTHUBY OiocHCTEMHU
Jlnist aHanizy OTpUMaHMX JaHUX BUKOPUCTOBYEMO Ipad) MaKCHMAIbHUX
KoeilieHTiB Kopessimii o3Hak. B ocHOBY rpada mokiiajzeHa rimoresa mpo Te,
[0 Oe3nocepe/iHi 3B's13KM MK KOMIOHEHTaMHU 0i0CHCTEMH MAalOTh HAMOUTBITHIA
3a MoAyJieM KoedillieHT Kopeslii, a Koe(ilieHTn KOpesiiii OnocepeIkOBaHIX
3B'A3KIB MEHIIE 3a MOJYJIEM 1 OOYHMCIIOIOTHCS IUIIXOM II€PEMHOXKEHHS
KoedilieHTIB KOpersmil BiMOBIIHUX Oe3mocepeanix 3B'A3KiB. Burmsm rpad
PHCYHKY.

oaw 7] e 7] O e [T
O |
o | _an e L5 o S
n uw ]
lucoracns ppusn = ASyomupemms sppa.
1 Auscrubrnt ope A Yrnepon rywyes, %
R B [ecTymads jaepon, %
3 Hipidissatop 1 iBise 0 HKH,,
4 Hurpacmaaropsd 2 thasid 11 M50,
5 Pyusuaactpyrropu 12 Bescanns WPK
§ Hiewmrpaipusatopss [T ————
T Murpouajery
Pucynok 2 — I'pac makcumanbHUX KoedilieHTiB Kopemsmil 610THIHHX 1

a0iOTHYHMX O3HAK
BucHoBok: UncensHHA eKCIIEPUMEHT MiATBEPANB BIUIMB OPTraHiYHUX Ta
MiHepaiabHU 1 X 10OpiB HA BpOXKAHHICTh KyIBTYp MPH 3HAYHOMY HaBaHTaKCHHI
Ha CTaH HaBKOJIMIITHHOI'O CEPEIOBHIIA 1 3MiIHY €KOJIOTIYHOTO JaHaAmadry.
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YJK 004.932
Taiitora €.B.', Mansnepin JI.B.% Kosina I'.JL.}

3ACTOCYBAHHA AJITOPUTMY JESA JUISA BBY I0BYBAHHSA
HAINIBTOHOBUX 30B6PA’KEHD B KOJIBOPOBI

Meton [les mpusHaueHuil a1 BOyZOBYBAaHHS CEKPETHOTO 300paskeHHS
y koipopoBuii BMP-gaitn. B pamkax maHoro Mmeromy oOHparoThCs OBa
300pakeHHS: KOJBOPOBUIT KoHTeWHep (puc. 10, puc. 26) Ta HamiBTOHOBE
cekpeTHe 300pakeHHs (puc. la, puc. 2a) ogHakoBoro po3mipy. O6uasa daiiu
PO30MBAIOTHCS HA TPU OKpeMi KOJbOPOBI IiomuHyu, a came R, G i B. Koxna
IUIOIIMHA 300pakeHb PO30MBAETHCA HA OJIOKHM PO3MipHICTIO . J[0 KOXXHOTrO
0JIOKY 3aCTOCOBYETHCS TUCKPETHE KOCHHYCHE NIEPETBOPEHHSI.

KoxHa KojdipHa IUIOIIMHA CEKPETHOTO 300pa)KeHHsI NPHXOBYETHCS
METOJIOM 0-3MilIyBaHHsI (oOupaeThesi y aiamasoni Big 0 mo 1 Ta mosHauye
YacTKy KOHTEHHEpa y CTErOKOHTeWHepi) y BIINOBIAHUX TMijiana3zoHax
BIIMIOBITHIX  KOJHOPOBMUX IUIONIMH  BUXITHOTO  300paxeHHs. [licns
NIepETBOPEHb TPHU O-3MimIaHi TpanchopmoBaHi RGB-mnonwan 00'€qHYIOTECS B
onuH (aiiin st CTBOpeHHS crerokoHTeitHehe (puc. 1B, puc. 2B).

Jts BUTSATaHHS CEKPETHOTO 300paXCHHSI OTPHMYyBady HEOOXiIHO MaTH
OKpIM CTETOKOHTCHHEpa KOHTEHHep, a TaKOoX 3Ha4eHHSI KoedimieHTa
3MimryBaHHs. [Ipy 1pOMy OTpUMyBad po30HMBa€E KOHTEHHEp 1 CeKpeTHe
300pakeHHS Ha TPH OKpeMi KoibopoBi RGB-mmomuuan. J[o K0XHOrO OJIOKY
3aCTOCOBYEThCSl  JIUCKPETHE KOCHHYyCHe mnepeTBopeHHs. RGB-mmonmnu
CEKPEeTHOTO  300paKeHHS  BUTATYIOTbCS 3 OkpeMux  RGB-mmommn
crerozo0paxkenHst (puc. Ir, puc. 2r). Onuparo4uck Ha pPe3yJbTaTH, IOMITHO,
IO JPYTUil KOHTeHHep OUIBLI JOLUTEHHUN, OCKITBKY Kpalle IPUXOBYE CEKPETHE
300paXECHHs Ta y Pe3yNbTaTi OTPUMYETHCS OUTBII SIKICHE BHTSATHYTE CEKPETHE
300pakeHHS.

3HadeHHS ~ HAWHOUIBII ~ MOIIMPEHUX  IMOKa3HUKIB  Bi3yalbHOTO
CIIOTBOPEHHS, AKi 3aCHOBaHI Ha aHANi3i IMKCEIhHOI CTPYKTYPH KOHTEiHepa,
npuBeneHi y Tabnumi 1. Jlo OCHOBHHX MOKa3HHKIB BifHOCHTECA: AD - cepenns
abcosrotHa pisaupt, NAD - HopMoBaHa cepenHst abcomntoTHa pizuuis, NMSE —
HOPMOBaHa CepeJHbOKBaApaTHYHa oMuiika, SNR- criiBBifHOIIEHHS "curHan /

! Taiitora €.B., crymentka rp. PT-814m 3HTY
% Fanenepin JI.B., cryaent rp. PT-814m 3HTY
? Kosina I'.JI., k.p.-M.H., To1eHT Kadeapu saxucty indopmarii SHTY
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mym", IF - sikictb 300paxkenHsi, NC - HopMoBaHa B3aeMHa kopeisuis, CQ -
sikicThb Kopeswiil, SC - CTPYKTYpHUIt 3MICT.
" [ >

0) B)
[Ipuknan 3acrocyBaHHA anroput™my Jles mpu  HEBIANOBiIHOMY
KOHTeiHepi
a) HaMiBTOHOBE CEKPEeTHE 300paXkeHH s, 0) KOJIbOPOBHI KOHTEHHED
(a-3mimryBanHs = 0.5), B) CTETOKOHTEIHEp, T) BHUTATHYTE CEKpETHE
300paKeHHs

[pukian mpaBUIILHOTO 3aCTOCYBaHHS ajdroputmy Jles

a) HaINBTOHOBE CEKpEeTHE 300pakeHHs, 0) KOJIILOPOBHH KOHTEHHED

(o-3mimyBanas = 0.5), B) CTEroKOHTEHHEp, TI') BHUTATHYTE CEKpETHE
300pakeHH

IToka3HUKH Bi3yaJbHOTO CIIOTBOPEHHS IPH BiIMOBIIHIH 0-3MiITyBaHHS

o AD NAD | NMSE | SNR IF NC CQ SC

0.5 45.459 0.354 | 0.117 8.591 | 0.883 | 1.273 | 189.378 | 0.602

0.65 | 47.272 0.368 | 0.127 7.853 | 0.873 | 1.282 | 190.743 | 0.591

0.8 | 49.462 0.385 | 0.141 7.151 | 0.859 | 1.294 | 192.587 | 0.579

3 rtabnmui ciigye, MmO TNpH 30UIBIIEHHI 0 3HAYCHHS CEepeJHBOI
aOCOJIFOTHOT Pi3HUILII 30UIBIIYETHCS, a SIKICTh 300pa)KEHHS 3MEHILYEThCSI.
Iepenik mocuiianb
1. Nilanjan Dey, Anamitra Bardhan Roy, Sayantan Dey A Novel
Approach of Color Image Hiding using RGB Color planes and DWT,
International Journal of Computer Applications, Volume 36 — No.5, December
2011 ,p.19-24
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YK 303.73
Tapyc O.L!
PO3POBKA PEKOMEHJAIIIMHAX CUCTEM 3 3AJTYUEHHSIM
AJITOPUTMY SVD

KoxxHOTO IHS MINTBHOHHM JIONEH IIYKAarOTh B IHTEPHETI YU TO MY3HKY
abo ¢ineMH, Y TO TOBapH I oMy a0 BIIIOYMHKY, ajie BCI BOHU 00'€JHaHI
OJIHIEI0 METOI — 3HAaWTH Te, o NoTpiOHO. Came TOMY Ha ChOTOJHI OJHUM 3
HAWIOMYJSIPHIIIMX ~HANpPSMKIB € 3aCTOCYBaHHS aJrOPUTMIB MAIIMHHOTO
HaBYaHHS Y IIOIIYKOBHX cHUCTeMax. ToMy cramu 3'BISITUCS pPEeKOMEHMAlliiHi
CHCTEMH, $IKi, SIK JIOJATOK JI0 IpOLECy CaMOCTIHHOrO IOLIyKY, MOXYTh
nopagutn 1mo Oyiao O KopucHO abo IIKaBO OKPEMOMY KOPHCTYBayeBi.
PexomennaniiiHi anroputMu y xoai cBoei poOOTH Oe3nepepBHO HABYAIOTHCS,
a/IanTyIOTHCS 1 TPaHC(HOPMYIOTHCS BIATIOBITHO /10 30BHINIHIX 3MiH, IO ITi3HIIIE
JI03BOJISIE Kpallle PO3YMITH KOPHCTYBada i MPOMOHYBAaTH TOBapu abo MOCIYTH,
mo B pe3yiprati y moHan 50% BuUmankiB Bce OUIbIIe 3aZ0BOJBHSIIOTH
MOIITYKOBHM 3aIlUTaM KOPUCTYBaYiB.

Tomy Mmeroro maHoi poOOTH € CTBOPEHHS PEKOMEHMAIHOI CHUCTEMH
MOIIYKY KIHOCTPIYOK B MeXax Bimomoi 0Oasu maHux. JIjis JOCSTHEHHS
II0CTaBJIECHOI METH HEOOXITHO BUKOHATH [TOCTABJICHI HI)KYE 3a1aui:

®  BHBYCHHS TEOPETHYHOTO Martepiainy;

®  CTBOPCHHS IPEIMETHOI 00JIaCTi, 30ip HCOOXITHUX aHHX;

e BHOIp anmropuT™my, 3 3alyueHHSM SKOro OyJe CTBOpEHa
pEeKOMEH/IaliliHa CHCTEMa;

®  BJIaCHE CTBOPCHHS PEKOMEHAALIHHOI CHCTEMH.

CucreMa peKOMEHJALIN € CYKYIHICTIO aJrOPUTMIB, MPOrpaM a TaKoX
CepBiciB, OCHOBHE 3aBOaHHA SIKHX IEpPeNOadYnTH, SKi TOBapHU ab0 IOCIYTH
OyayTh LiKaBi KOPHCTyBa4YeBi, Mato4un iH(OpMaIliro mpo Horo mpodini ado iHmIi
nmai. Taki cmcTeMH YMOBHO MOAUISIOTHCS HA YOTHPH THITH: KojJabopaTHBHA
GbinpTpallis, CHCTEMH, 3aCHOBaHI Ha KOHTEHTI a00 Ha 3HAHHSAX Ta TiOpHIHI, sSKi
00’€IHYIOTh B Tiil 4M iHIII Mipi OCHOBHI MPHHIMITY MEPUIMX TPHOX TUIIB. B
MPEACTABICHOMY JOCIHIKEHHI pO3MIIAaTUMEThCs PEKOMEHJalliiiHa cucTeMa

crynentka, Hamionaneauid Texuiunmii  YHiBepcuteT «/IHIIpoBChKa
MOTITEXHIKa)
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3aCHOBaHa Ha METOHI KoJjiabopaTWBHOI (iIbTparlii, pekoMeHmarii 3riaHo 3
SIKOI0 3aCHOBAaHbI Ha IMOCTaBJICHHMX (iIbMaM OI[iHKaX SK KOPHCTyBaua, IO
PO3MIISAAETHCS, TaK 1 IHIIMX KOPUCTYBAYiB.

[MpeameTHOIO 00NACTIO JAaHOTO JIOCHI/DKEHHST BHUCTynae HaOip
KOpHUCTYyBaviB Ta Habip (UIBMIB, a TAKOXK OIIIHOK, B SIKI KOPUCTYBaui OL[IHWIN
Jeski cTpiuky. B maHomy BUNAaKy AaHi 3pydHIIIE NPEACTaBUTH MaTPHUICIO
KOpUCTyBadiB Ta (UIBMIB, HAa TEPETHHI AKOI 3HaXOAAThCA OILiHKU. [IpoTe,
4acTo y MOAIOHMX 3aadax MaTPHIA OIIHOK Ma€ Ay)Ke BUCOKY PO3MIpPHICTb Ta €
PO3pIIKEHOI0 — Mae 0arato HyJBOBHX €JIEMEHTIB, BHACIIIOK BiICYTHOCTI
OIIIHOK 0araThOX KOPUCTYBadiB s OaraThbOX OJUHHIE KOHTEHTY. Tomy
pamioHaTBFHIM MiAXOIOM 3[A€THCS 3MEHIICHHS PO3MIPHOCTI MATPHIl OIIHOK
TaKAM YHHOM, 1100 30eperTu skomMora OuIbIe KOPUCHOT iH(popMalii.

OcraHHIM 4acoM MaTpU4HI PO3KJIaJaHHsS CTaIN OIUIOTOM YHCEIbHUX
METO/IB JIiHIIHOT areOpH, sIKi CIIy»KaTh OCHOBOIO BUPILLIEHHS Oe3J1idi IpooiieMm.
3 YKCIEHHHUX PO3KJIaiB MaTPHILb, CHHTYJSIPHOMY PO3KJIALy, SIKUH MPE/ICTaBIIsIE
3 cebe (akropmsamito marpumi A B n06yroxk UZV', me U, V — ymirapsi
MaTpulli, a X - [iaroHajJbHa MATpPHIA, BIOBOTUTHCS OKpPEME MIiCIIE.
Cunrynsapanii posxian (Singular Value Decomposition) BHKOPHCTOBYETHCS
MpH BUpIIICHHI HANPI3HOMAHITHIIINX 3aBlaHb - BiJl HAOMIKEHHS METOIIOM
HallMEHINMX KBajpaTiB 1 pIMEHHS CHCTEM pIiBHIHb O CTHCHEHHA |1
po3mi3HaBaHHS 300pakeHb, a TAKOXK B Oe3mivi obiacTeil Takux sK text mining,
00po0OKa curHaIiB Ta 300pakeHb Ta iH.

PesynbpraToM naHOi poOOTH BHCTYNATUMeE pO3pOOJICHA 3 3ay4EeHHIM
CHHTYJISIDHOTO PO3KJIaJy MaTpHIll OLIHOK pEeKOMEeHJalliliHa cucrema, sika 0
3MOIJIa IIPH HAsIBHOCTI OIIIHOK KOpUCTyBadaMH (pijIbMiB paJiuTH OKPEMUM 3 HUX
KIHOCTpIYKH, sIKI IIe He Oy NeperisiHyTI LM KOpPHCTyBaueM Ta siKi O
BiJITIOBiJAJTH OTO CMaKy.

Mepeik nocuianb
1. Hey Machine Learning [Enextponnuii pecypc]. — Pexum gmoctymy
https://blog.heyml.com/pexoMeHnaTeIbHBIC-CHCTEMBI-CETOTHI-HEOOXOJUMOCTh- IS~
ousneca-41c1¢9109988, BinbHUIA.
2. IT’'stuxon E.E. UccrnenoBanue MeTona kouabopaTUBHON (DHIBTpalii Ha OCHOBE
cxonctBa weMeHToB [Texcr]: HaykoBa npans / E.E. IT’stukon. — Mapiynons: Bun-Bo
[Ipra3zoBChKOTO ACPIKABHOTO TEXHIYHOTO YHiBepcHTETY, 2013. — 6¢.
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YJIK 004.93'14
3arpe6a M.B.

BUKOPUCTAHHS PEKOMEHJAIIIMHOI CACTEMM JIJISI AHAJII3Y
I'POBOI'O PHUHKY

Y gac mosiBH KOMI ' IOTEPHUX irop AJs po3poOHMKA 32BN Ha IMEPIIOMY
Mmicri Oyma mpobiema peamizamii igei Ha KOMI'IOTepax BiZHOCHO HEBEIHKOL
MOTY>KHOCTI, TOJIi 3AaTHICTh CTBOPHUTH IIOCH TapHE BHKOPHCTOBYIOUH SKOMOTA
MEHIIIE CHCTEMHHX PECypCiB BBaXKajoCs MAMCTEPHICTIO. 3 4YacoM PO3BUTOK
TEXHOJIOTIM IBUJIKO IPUCKOPIOBAaBCA, a i/iel JJisl irpOBHX IPOEKTIB CTaBajo
MOMITHO JIET1Ie BTUTIOBAaTH B KHTTSI, 1110 MOCIPHSIO HA TEMIT POCTY KiIbKOCTI
irop [1], a TakOX Ha IX 3arajbHy KUIBKICTh, SIK BUJTHO Ha puc.l Ta puc.2

Total amount of games
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Pucynok 1 — I'padix 3aransHoi KinbkocTi irop y nepiox 3 1973-2009 poku

New games by year
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Pucynok 2 — I'padik kimbKocTi BUITyCKy HOBHX irop y nepioz 3 1973-2009 poku

' crymenr, Hamjomanenmii Texmiummii  yHiBepcuteT  «JIHimpoBchKa

MOTITEXHIKa
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Takox 30UIbIIEHHS KITBKOCTI JOCTYITHOTO TPOTPaMHOTO 3a0e31eYeHHs
JUTS 3PYYHIIIOT po3poOKK MpHU3BENIO 10 mosiBU indi-irop, sKi CTBOPIOBAIUCH
OJTHIEI0 JTFOMMHOK ab0 HeBenukow Tpymnor. Kaxyuu mpo Hamn jaHi, cdepa
KOMIT'IOTEPHUX Irop cTajla 3Ha4HUM Oi3HEcCOM, ICHye Oy)ke Oarato irpoBHX
CTyJli}, 4epe3 11e PUHOK IEepPEIOBHIOETHCS, a ijel BuuepnytoThes. OTke, Tenep
TOJIOBHA MPO0JIeMa, SIKy BHPIIIYIOTh ITEPEe CTBOPEHHSM TPH IIe MOMIYK izei abo
KOIIIOBAHHS Ta MIEPETBOPESHHS YOTOCh BXKE ICHYHOYOTO.

JUis mined mOmyKy BHIXOMY 13 CHTYyaIlii, KOJMH TOTPiOHO 3pO3yMITH
HACKUTBKH MoOXe OyTh mnpuOyTKOBUM WMOBIpHHH IrpOBHI MPOEKT, CTa€e
HEOOXiTHIM aJTOPUTM IIOIIYKY CXOXKHX IO CYTi icHyroumx irop. HeoOximHwii
ANTOPUTM  TIOMIYKYy I 37eOLThIIOro peKoMeHAalliiiHa cucTema, sKa
CIpsIMOBAaHA JIOTIOMOTTH 3pOOWTH DIillIEHHs, II0JI0 BUOOPY HOBOTO TBOPIHHSI.
[puHUMI pOOOTH ANTOPUTMY HPOCTHH IUISE PO3YMIHHS Ta BAKOPUCTAHHSI.

[MpunycTuMo KOpUCTyBad Ma€ i€l Ui HOBOI'O IPOEKTY Ta JesKi
IUIaBYYi JETali, o0 croco0y Ti peanizallii, ToJi BiH HaJla€ i HESBHO 3aJaHi
€JIEMEHTH 0 aJITOPUTMY, SKHH Yy CBOIO Yepry BiJIYKy€ BapiaHTH MPHOIU3HO
Harajyrouu iCHyro4i irpoBi NMpoekTH i Bujae ix. Takum 4unHOM, MOXHa Oyne
MPOBECTH aHaTi3 IUBILTINCH HA JIOCBIJ IMOMEpenHiX Hemad abo YCIiXiB Ta
pOOUTH BHCHOBOK, INOAO Kypcy Kyl Tpeba pyxaTH iIew, MO0 J0JaTH YH
yOpaTH, YM HaBiTh 30BCIM BIAKIACTU 11 y HOBTHH SLIMK OCKUIBKH, Kparie
BYAaCHO 3yNUHUTUCH HDK pOOUTH aOCOJIOTHO MPOBaNbHI pIillIEHHS, SKi
BUKJIMKAIOTh 3HAYHI BTPATH 31 CTOPOHH KOMIIaHii.

BusHayuBIIM Te, 110 Ha ChOTOJACHBL ITPH I caMe BENUKWN Oi3Hec, B
SKOMY 4acTill 32 Bce€ HEOOXiTHI BEJHMKI CyMH TpOLIEH, a TaKOX JIOCTaTHbO
JIOBT'l IPOMDKKY Yacy 4YacTHHA SKMX BUTPAuYa€ThCs Ha Jy)Ke BRXKJIMBUI aHaii3
TEHJCHIIM Ta OYiKyBaHb 31 CTOPOHM KJIEHTIB, CTa€ 3pO3YyMIIO HACKUIBKU
Ba)XKHM € TIPOLIEC CTBOPEHHS Ta BUBEACHHS Ha irpPOBUIl PUHOK HaBIiTh OJHOTO
npoekty. ToMy, anropuTM 37aTHUH E€KOHOMUTH 4Yac Ta TPOLIl Ma€ BEIHKY
LIHHICTH OCKITBKY, YUM OUTBIIHIA MTPOSKT TUM IOMITHIIIOK € €KOHOMIs
BHJIUICHUX Ha HHOTO PECYPCIB.

Yepes 3HaYHy KOPHCHICTh TaKOi peKOMEHIALIHOI CHCTEeMH, Ma€e Micle
CTBOPCHHS JOIOMIXKHOTO IPOTPaMHOTO 3a0€3IeUCHHS, SIKE peali3oByBaTuMe ii,
a TaKOXXK MaTHMe 3MOTY NPUHOCUTH NPHUOYTOK Pi3HUMH LUIIXaMH HalpUKIIAN,
BCTAHOBJICHHS 11 SIK OH-JIAH CEPBICY 31 BOYJOBAHOIO PEKIIAMOIO.

Ilepeaik nocuianb
1. IFDB statistics: Development systems / J. Leinonen, // [Enexrponnuii pecypc],
JHocryn 3a URL: https://nitku.net/blog/category/statistics, Posted on November 15,
2012
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VK 303.73
3inor’era O.B.!
AJITOPUTMU KJIACTEPUBALII TA KJIACUDIKALI ITPU AHAJII3I
JJAHMX ITPO MOBE/IIHKY I'PABIIIB OHJIAH-IT'OP

3HayHa YacTWHA PUHKY Irop HaJNeXWTh Kareropii free-to-play, ii ycmix

3aJIeKUTh BiJl TOTO, HACKUIBKM TPaBIl 3alydeHi y TPy 1 TOTOBI KyIIyBaTH
BHYTpIiIIHI OOHYyCH, IO BHUBEAYTh IPYy HA HOBHUH PiBEHBb JOCSATHEHH 33 PAXyHOK
noaarkoBux (yHKuii. YuM 1oBIIe rpaBellb 3HAXOAUTHCS Y TPi, YUM OiJIbIle BiH
JyMae Ipo rpy B oduaiiHi, TUM OLjble IIAHCIB, 10 BIH BKIIAJE pPealibHi Ipolii
JUIsl TOCSATHEHHSI HOBUX pe3yibTariB y rpi. sl yCHilIHOrO MOIIUPEHHS JAaHOT
KaTeropii irop BaXJIMBO 30CEPEPKYBAaTH CHIIM HE TUIBKM Ha OPUTiHAIBHOMY
nu3aiiHi, a B OUTBIIIA Mipi Ha aHAIi3i MOBEIIHKMA OHJAWH-TPABIlB, TOOTO - Ha
peanpHUX JaHuX/cratuctuii. [li TOBENIHKOIO TIpaBLiB pPO3YMIIOTH Taki
CKJIAJIOBI:

e mporpec y Tpi — B3HAxXOMKEHHS CKIAQJHUX MicClb, SKi MOXYTb
CIIOBUIBHIOBATH ITPOTPEC T'PABIIIB;

e creHapii mepmoi HMOKYNKH — IOXOJAHHSA JaHOTO IICHXOJIOTIYHOTO
Oap'epy IO3BOIISIE TPABIIO 3HAYHO JIETTIIC BUTPAYaTH TPOIIIi;

® IPOXOMKCHHS HaBYaHHA - SKIIO IpaBellb BUHINOB 3 IPH A dYac
HaBYaHHS, 3 BEJIMKOI HMOBIPHICTIO BiH B)KE HE IOBEPHETHCS B TPY HIKOJIH;

®  BIJICTE)KEHHS MEPIIOT Ta OCTAHHBOI Jil rPaBIl 3a irpoBy ceciro [1].

CraBuThCsl 3ajaya NPHUHATTS PILIEHHS MPO MOAAJIBLUIMHA PO3BUTOK

npoekTy onnaiiH-rpu "Supernatural Clash", a TouHilie 3HaX0PKECHHSI BIAMOBI I
Ha mutaHHs «lllo BinOyBaeThCcs 3 IpaBUSMH IICHS TOTO, SIK BOHM IPOMIILIN
HaBuaHHA?». Byna oTpuMana mowyarkoBa BHOIpKa 3 TaHUMH I'PaBIiB 33 KUIbKA
IHIB, IO MIiCTUTh B c00i iHdopMamifo Tpo dYac 3aKiHYCHHS TPaBISIMH
HABYaHHS, MAaKCHMAaJbHHH IrpoBHil 4Yac, NPOBENCHWH TpaBIsSIMH B Tpi,
KUTBKiTB/9ac OyaiBedh i OHOBIIEHb OY[iBENlb, 3aMOBJICHHS BIMCBK 1 Pe3yIbTaTH
mpoBeaennx PvP/PvE 6oiB. Ha ocHoBi Hamanoi indopmarii rpaBmi OymyTsh
po30uTi Ha KIacTepH, MO0 JO3BOJIUTh BKa3aTH IMPHHIWIOBI BiAMIHHOCTI B
NOBE/IHII OTPHUMaHUX TPyl OHJAWH-TPaBIIB 1 HAaJaTH pPEKOMEHAallii, 1o
MOYKHa BUIIPABUTH (JOAATU B MPOEKT) [T KOXKHOT 3 TPYIIL.

cTyAeHTKa, HarioHanbHHH TexHIYHMH yHiBepcuTeT «/IHIMpoBChKa
MOTITEXHIKa)
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Knacrepanii anamiz € MeTOOOM 0araTOBHMIPHOTO CTAaTHCTUYHOTO
JOCIIKEHHS, 1 JOCUTh YacTO BHKOPHUCTOBYETHCS TOMI, KONM NOCIITHUK Mae
Ha0ip BeMMKOrabapWTHHUX MAaHWX Ta X04e PO3OWTH IIi JaHI Ha KIACH CXOXKHX
MiX co00r0 eneMeHTiB. SIk MeTOoJ MAIlMHHOTO HaBYAaHHS Oe3 BUMTENS, BiH
JI03BOJISIE JTOCHIJDKYBATH JIaHI Ta MOXE BU3HA4yaTW TIPyNH TPaBLiB MOIIOHOT
MOBEAIHKN a00 BUSIBISATH QYHKLIT (puch), 1o o6yMOBn}0}0TI> TaKy MOBEIiHKY
moneit y rpi. Ilepearoto 1poro BuIy aHamidy € MOKIMBICTh KiIacH(iKyBaTH
00'€eKTH HE 3a OJHIE€I0 O3HAKOIO, a 3a JEKUIBKOMa OJHOYACHO. KHaCTepHI/II/I
JIETKO TIPUHAHATHUM B irpoBiil aHaNITHII U TOLIYKY 3aKOHOMIpHOCTEH y
MOBEIIHII KIII€HTA, a TAaKOX IJIS TOPIBHAHHS TPABIIB 321 BIOCKOHAJICHHS
rpu. Kiactepuzamis BiApi3HAETbCA Big KiIacuQikamii THM, IO MITKH
MMOYATKOBUX BUXITHUX OO'€KTIB CHOYATKYy HE 3aJaHi, i HaBITh MOXe OyTH
HeBiZoMa cama MHOXWHA. [licast 3acTocyBaHHS MJaHOTO METONYy MAaeMo
OTpUMATH TEBHY KUIBKICTh KJIacTepiB, IO OyAyTh MICTHUTH HAHOUIBII CXOXKHX
MiX cOOOFO IrpaBIIiB.

ITicyis mMiArOTOBKM AaHUX, IO € HAWBAXKIMBIIIMM €TArloM KJIaCTEPHOTO
aHaiizy Oymno oOpaHO JBa aNTOpUTMH HeiepapXidHoi kiactepu3amii: K-means i
CLOPE(clustering with slope algorithm).

Mera anropurmy k-means moisirae y moaim n crocrepeskeHb Ha k
KJIacTepiB TaKMM YHHOM, ab1 KOXKHE _CTIOCTEPEKCHHS HalleHKaIo PiBHO OZTHOMY
KJIaCTepy, PO3TAlOBAHOMY HA HAWMCHIUIM BIACTaHI BiX CIOCTCPEKCHHS.
Henonikamun 1poro anropurmMy € Te, IO BHKHAM, JAaleKi BiJ IIEHTPIB
CIIPaB)KHIX KJIACTEpiB, BCE OJHO BPaXOBYIOTHCS MPH OOYMCIICHHI iX LIEHTPIB, Ta
iTepaTUBHUN MiAXiJ HE Ja€ rapaHTii 301KHOCTI O ONTHUMAJIBHOTO DPIllIeHHS.
Juis manoi 3amadi k po3paxoByeThCS METOAOM JIKTS, OyXyeThCcsl QYHKILS, 110
BimoOpaxkae 3MiHy CyMH BHYTPIIIHFOKJIACTEPHHUX Bapialliil JaHUX BiJ KITBKOCTI
KJactepiB. Uncio KiracTepiB € HalOLTBII ONTHMATEHIM JJISI JAHOTO 3aBAaHHS B
Tifl TO3MIIi1, Ie 3a3HaYeHa HalOLIbIIe 3MiHa i€l QyHKIIIT.

Axroputm CLOPE nepeBakae K-means BHCOKOIO MacmiTabOBaHICTIO i
MIBUAKICTE POOOTH, a TaK caMO SKICTIO KJIAacTepH3allii, IO IOCATAETHCS
BUKOPHCTaHHIM IIIOOAILHOTO KPUTEPII0 ONTHMIi3alii Ha OCHOBI MaKCHMi3aril
rpajiieHTa BUCOTH TiCTOrpaMu Kiactepa. Llei anropuTM Jerko po3paxoByeEThCs
i iHTeprperyethes. I1in gac poboTH y mam’sTi KOMIT F0Tepa alropuTM 30epirae
HEBEJINKY KUIBKICTh iH(pOpMaLii Mo KOXXHOMY KIIAacTepy, IO BKIIIOYae y cebe
JIaHl PO KUTBKICTh TpaH3akUiid N, 4UCIO YHIKaIbHUX 00'ekTiB (200 mmUpHHY
kimacrepa) W, mpocti xem-tabmmii it pospaxyHKy Occ(i, C) - KUTbKOCTI
BXOJDKeHB (dacToTa) o0'ekra i B kimactep C, a TakoX 3HA4YeHHS S - IDIOMI
knacrepa. [licmst 3amam’sITOBYBaHHSI KIIACTEPHUX XapaKTEPUCTHK, alTOPUTM
MIPOBOAWUTH MiHIManbHe 4YHMCIO CKaHyBanb Habopy nganux. CLOPE
ABTOMATHYHO MiIOMPAE KiIBbKICTh KJIACTEPIB, MPUUOMY 1€ PETYIIOETHCS OJTHUM
€IMHMM MapaMeTPOM - KOe]illiEHTOM BiIIITOBXYBaHHSI.

Ilepeaik nocuianb
1. 36ip i anami3 craructuku y free-to-play irpax: crarrs Bin kommanii Alawar
Entertainment// [Enexrponnuit pecypcl: JocTyn 3a URL:
https://habr.com/ru/company/alawar/blog/159517/ .
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VJIK 519.7

Kimnmenko P. B.!
OINEPAIIMHI CHCTEMM 10S TA ANDROID: TOUKA 30PY
PO3POBHUKA

IMocranoBka npo6aemu. Po3risiHeMo [Bi HalmommpeHinn onepamiiHi
cucremu (OC) mnst MmoGineHMX npuctpoiB — i0S ta Android. XKoxna 3 HUX He
nmocsriia 6 Takoi MOIYISIPHOCTI 0e3 T0IaTKIB, SKi PO3IIHPIOIOTH iX (YHKITIOHAT.
Po3poOka MOOITBPHOTO JOAATKy — CKIAJHHUH TpOIEC, KU MOTpedye, OKpiM
TIpOrpaMyBaHHs, TOTIEPEAHBOTO aHAJII3y Ta MPOEKTYBaHH. | epie 3anmuTaHHs,
sIKe cTae mepen po3podHukoM — Bubip OC ans mMaitbyTHBROTO HomaTKy. MeToro
nociimxerHs € aganiz OC i0S ta Android 3 Touku 30py po3poOHHKa.

Bukaan ocHoBHoro Martepiany. iOS i1 Android € ocHOBHUME
mobimbHuME OC [1] 3 MOMeHTY TOsiBM cMapT(OHIB, 1 B HAWOMIKYI POKU 15
CUTyallis HE 3MIHUThCS. SIKIIO TOBOPUTH IIPO PO3POOKY MPOTrPaMHOIrO
3a0e3MneueHHs] Ui IMX ONEpaliiHUuX CHCTEM, TO TepIle, 3 YUM HEOOXiIHO
BU3HAYUTHUCS — L€ IIPUCTPOI, IS SIKMX BOHO OYZe CIIPOSKTOBAHO.

Sxmo Oyne mpuiHATO pimieHHs po3poousiTy mporpamu it i0S, po3Mip
eKpaHy 1 Horo po3mojiTbHa 3[aTHICTh IpaTUMYTh HEe3Ha4yHy poiib. KommaHis
Apple ocHamtye cBoi mpuCTpoOi amapaTHUM 3a0e3MeYeHHSIM BHCOKOI SIKOCTI, Ta
3a0e3medye MOMKIIUBICTh TOTIOBHEHHST HA00pOM Tiepu(epiitHIX MPUCTPOIB.

Hus po3pobHukiB Android momaTkiB cuTyamis € OUIBII CKJIATHOIO.
KinpkicTh BUPOOHHKIB, IO BUIIYCKAIOTh MPHUCTPOI pi3HUX (HopM 1 po3mipiB Ha
6a3i OC Android, crae nmemami Oimprmoro. [y HHX MOXHA pPO3POOIATH
NpOrpaMH 3 TaKMMH TEXHIYHUMH XapaKTEPUCTUKAMH, SIKI 3MYCSTh 3a3JAPHUTH
HaBiTh HaWBigmaHimmx QanariB Apple. Y Tol ke uac icHye O0e3miu
HHU3bKOOIDKETHUX MPUCTPOiB Ha Android, 3 HEZOCTaTHBOIO E(HEKTHBHICTIO
JUIsL TOJaTKiB abo irop, 0 BUMararoTh BEJTMKOI IPOAYKTHBHOCTI ITpoIiecopa.

Bubupatounn mixk po3poOkoro jus i0OS [2] i Android [3], Takox
JIOBE/IEThCsl BUOpATH PUHOK, HA KW MOXKHA Oy/e BHHTH 31 CBOIM JIOJIaTKOM.
Ilepmr =X 3agymaThcs Tpo 1€, PO3POOHUK IIOBHHEH pO3YMITH, SKY
KOMEpIIiIHY Mozens Oylle BHKOPHCTOBYBAaTH. PO3TIIsTHEMO NesKi 3 HaHOUTBII
MTOITUPEHNX KOMEPIIHHUX MOJIEICH.

1
Crynent rpymu KH 2016-1, XapkiBChkuil HaIllOHaJbHUH YHIBEPCHUTET MICBKOTO

rocriogapctsa iMm. O.M.BeketoBa.

HaykoBuii kepiBuuk — HoBoxwioBa M.B., 3aBimyBau xkadempu IIMIT
XapKiBChKOT0 HAI[IOHAJIBFHOTO YHIBEPCHUTETY MiChbKOTo rocmonapctsa iMm. O.M.bekeroBa
IOKTOp (i3.-MatT HayK, mpodecop
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—Ilporpamu a6o irpu Premium. Li nomaTku NpPUHOCATH NOXIJ HIIIXOM
CTAT'YBaHHS OJTHOPA30BOI IIATH JIO TOTO, SIK KOPUCTYBad 3MOXKeE iX ckadaTH. Y
TaKMX J0JaTKax 1 irpax 3a3BUYail HEMae peKJIaMHy 1 HaJlaHO Takuil GpyHKIioHA,
SIKUH HE TOCTYIMHUH B OE3KOIITOBHUX TOJATKAX 1 irpax.

—Pexnama B MOOLTBHHX JOJaTKaX, HATIPUKIA] Bifcopekiama abo OaHepH.
Taka Monenb e(EeKTUBHO TNpaIioe, KOJIHM JOAATOK 3abe3ledye peryisipHy
BiJIBITyBaHICTh KOPHUCTYBAYiB 1 TpUBaJie KOPUCTYBaHHS.

—Free-to-play abo freemium mporpamu Tta irpu. L{s xomepiiiitHa Moaens
3a3BUuail 00'eqHy€e B co0i BOYIOBaHI B JOJATOK MOKYIIKM 1 pekiamy. Monenb
Oyze yCHilIHO MpPaIfoBaTH, SKIIO B TOJATKy MPOMOHYIOThCS (yHKIIi Premium,
SIKi oinmaTh iHTepdeiic kopucryBaya i GpyHKIIOHAIBHICTE CAMOTO JI0JIATKA.

—Mopgens mignucku. KopucryBadi BHOCSTH IUIaTy 3a IOCIYTH, LIO
HAMAIOThCS IIOMIcAIsT abo oamH pa3 Ha pik. L1 Momens wacto
BUKOPHCTOBY€ETBCS, KOJIHM KOpDHCTYyBauaM HAJa€TbCsl MeZia-KOHTSHT Ha
PETYIISPHINA OCHOBI.

OO0pana KoMepIliiHa MOJIENb, 3aJISKATHME BiJ IIUTROBOI aymuTOpii, a
TaKOX BiJ (GYHKIIOHATHHOCTI MporpamMu ado rpu. He3Bakarounm Ha TOH (axr,
mo i Google Play, i App Store mponoHyIoTh Mogi0Hy IPOIYKIIiIO: IIPOrpaMu Ta
irpu 111 MOOUTHHUX TIPUCTPOIB, Il Mara3uHu JOAATKIB iCTOTHO BiIPi3HIIOTHCS
OIMH BiJ OIHOTO, SIKIIO TOPIBHIOBATH KUIBKICTh 3aBAaHTAXEHb 1 OTPUMaHHN
noxin. Tak, y 2015 p. App Store orpumanu Ha 75% Ouibine npuOyTKy, HiX
Google Play. V cBoro uepry, B Google Play Oyno BupoOierHo B 2 pa3u Ginbiie
3aBaHTa)XeHb, HIK B App Store.

Skiio mparroBaTH Hax Premium momatkom, Tomi App Store — minboBUit
pusok. KopucryBaui iOS BioMi THM, 1110 TOTOBI 3aIUIaTUTH 32 AOJATKH, MEpII
HIX 3aBaHTOXUTH HOTO, i, CXOXE, CHTYyallis He 3MIHHThCA. SIKI0 MOTpiOHA
BEJIMKA KUIBKICTh KOPHCTYBadiB JUIS OTPUMAaHHS JOXOXy 3a JIOIIOMOTOIO
pexitamu, Android € Oe3mporpamHMM BapiaHTOM. BaxumBum dakropom €
TEepMiHH po3poOKu. B ocHOBHOMY Ha po3poOky mnst Android #nme Oinmpre gacy,
HDK Ha po3poOky mis 10S. I'omoBHHM QakTopoMm, IO 30UTBIIye TepMiHM
po3pobku mims Android, € TpoBemeHHS TECTYBaHHS: JOBOAWTHCS TECTYBaTH
JOJATOK Ha BEIHKIH KUTBKOCTI IPUCTPOIB, IO MAIOTh Pi3HI XapaKTEPUCTUKH.

BucHoBok s cebe poOHTH KOXKEH caM. Alle 3aBXAW € BapiaHT
KPOCCIUIaT(OPMEHOr0 TPOTpaMyBaHHs, SKWAHA 1M030aBUTh BHUPOOHHKA Bix
HEOOXI1THOCTI IPUIMATH Take CKJIaHE PIllICeHHS.

Ilepeaik nocuianb
1. TlpoektyBaHHsS Ta mu3aiiH MOOUTBHUX nonatkiB [EnexrponHmid pecypc] —
Pexum noctymy: https://designpub.ru/
2. IpoexryBanns min i0S [Enexkrponnuit pecypc] — Pexum npocrymy:
https://apptractor.ru/info/articles/uspeshnoe-proektirovanie-dlya-ios.html.
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3. IlpuHumnu  npoekTyBaHHS  MOOUTBHMX  jojatkiB  aiast  Android
[EnextponHmit pecypc] - Pexum JIOCTYIIy:
https://developer.android.com/design/
YK 622.235:622.516:519.7:004.93.1

KoGa JI.A.'

Hayxkosuit kepisauk Ve C.A.2

3ACTOCYBAHHS METOJIY AHAJII3Y IEPAPXIH JUISA PO3B’SI3YBAHHS
3AJIAYI BATATOKPATEPIAJIBHOT O BUGOPY BUBYXOBOI
PEYOBHHU

[ligpumenas e(eKkTuBHOCTI TMpOBeAECHHS BHUAOOYBHUX pOOIT €
aKTyaJbHOIO 33/1a4€0 TipHUUYOTOo TiampueMcTBa. Jis ii BUpimmeHHs He0OXiTHO
BpaxoByBaTH Oarato (akTOpiB, BKJIIOYAIOYM TEXHOJOTIYHI  BHMOTH,
opraHizarliiiHi, CKOHOMIYHi 3aX0/, BIUIMB Ha HABKOJUIIHE CEPEAOBUINE Ta iH.
OnmHuM i3 BayJIMBMX NHUTaHb NPH LBOMY € pallioHaJbHUI BHOIp BHOYXOBOI
peuoBunu (BP) mis nmpoBeneHHs 6yp0BI/16yXOBI/IX pobir [1]. HepemK TaKHUX
PCUYOBHH BKIOYA€ OLIbIIC NCCATKA HafMCHYBaHb 1 apryMEHTOBAHHI BUOIp
NIOBUHEH IPYHTYBATHUCS Ha BpaxyBaHHI 0araTrboX KpUTEPIiB.

B po0ori Oyno po3risHyTo Taky 3agady. Maemo HaGip BP, siki MoxkHa
3aCTOCOBYBAaTH ISl PYWHYBAaHHS TipChKUX Tmopim: aHemikc 80, TpamMMOHIT
79/21, ammonan BA-4, TEH. Excieptn BH3HAYMIN PSII KPUTEPIiB, 32 SKIMH
MOBMHHA BiOYBaTHCh OIHKAa TiepeBar BHOYXOBOI pEYOBHHH, a came:
MIBUIKICTH J€TOHAIl, TEIIOTa BI/I6yxy, z[iaMeTp CepeHbOTO MIMATKa, CTYIiHBb
OAPIOHEHHs], IUIOLIA YTBOPEHOI NIOBEPXH, 1liHa TOBAPY, CKOHOMIst Bn6yx030ro
Marepiary Ta Oe3neka Hpu BI/IKopI/ICTaHHl OxpiM nporo, edexktuBHicTs BP
3aJIXKHTH BiJl IOPOJIM, JUIS SIKOi BOHA 3aCTOCOBYEThCS [2].

HeoOxinHo 3mificiuta BuOip BP, sika Oyme HaiOiibiml e(eKTHBHOIO 3
OISy Ha TIOCTAaBIJICHI KPUTEPii M CKIIax MOpiA maxTH (adp0iTHTH MO TpaHiTaM,
aIBOITUTH TO MirMaTuTaMm, THEWCH OI10OTHTOBi, MITMAaTHTH CepeIHBO-
KPYITHO3CPHUCTI, TPAHITH IIETMATOITHi).

Ockinbki He BCi KpuTepii MalOTh KIJIBKICHMA Xapakrtep, i
po3B’si3aHHsl  naHOi 3ajgauli  Oyno BuUOpaHO METOJ aHalizy iepapxiil.
[TpyBaONMBICTh BUKOPUCTAHHS LBOTO METOJAY IIOJISATa€ y TOMY, LIO BiH €
JOCUTh TPOCTUM Y BHUKOPHCTaHHI Ta MOXKHA CIOCTEpIraTH HpO30pICTh YCIX
PO3paxyHKOBHX MPOILIECIB.

s po3p’s3aHHA 3amadi Oyna moOymoBaHa iepapxidHa CTPYKTypa, sKa
JEeMOHCTPYE ik, KpUTepii Ta moctymHi ansTepHaTuBu (Puc. 1). BpaxoByroun
XapakTepucTuku po3rsiHytux BP, a came: TEH mepesepuiye yci BHOyxXoBi

! cryaent, HTY "JIninpoBcbka ITomiTexHika"
K.Q.-M.H., mpod. Kad. CcHCTeMHOro aHamizy 1 ympasmiaasa, HTY
"rinposceka [lomitexHika"
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PEYOBMHH 3a TEXHOJIOTIYHUMH IIOKa3HUKAaMH, 4Yepe3 BUCOKY 3HiOHICTH [0
pyWHYBaHHSI TBEPIOTO CEPENOBHIINA, BIHCOKY TEIUIOTY i TeMIepaTypy BHOYXY,
X04Ya € CYTTEBO JOPOKYOK0 HDK IHIN adbTepHATHUBH; TpamoHiT 79/21 Ta
aMMoHan BA-4 MamoTh CXO0Xi SK €KOHOMIYHI, TaK 1 JCTOHAIiiiHI
XapaKTePUCTHKH, aHeMikc-80 € OUTbII TEepeBaKHUM 3a BHTpAaTaMH, BiH Mae
HAWHIWKYY I[iHy, BHCOKI TIOKa3HUKH O€3MEeKH, B OCOOJMBOCTI JUIs
HABKOJIUIITHLOTO CEPEIOBHINA, OCKUIBKM MAa€ MIiHIMAIbHHHA MOKA3HUK BUKHUIY
UIKIIJIMBUX Ta3iB, HYJIbOBUH KHCHEBHH OajlaHC W IpU I[bOMY He MOTpeOye
OCOONMBHX YMOB Ta MIATOTOBKH MicHd TpOBENeHHSI poOiT st oro
3aCTOCYBaHHA, - Y Pe3YylbTaTi 3aCTOCYBAaHHS METOAY aHaJi3y iepapxii Oyiu
oTpuMaHi Taki ro6anpHi mpioputetrn BP: TEH — 0,36; amemikc 80 — 0,25;
ammonan BA-4 — 0,20; rpammonit 79/21 - 0,19. Orxe, pe3ympTar
pO3B'sI3yBaHHA 3a1ayi mokasye, mo BP ska HalOULIBII 3aM0BONBHSE 3alaHUM
kpurepism € TEH.

‘ Haiixpama BP |
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Pucynok 1 — 3araneuuii BUursig iepapxii

BucHoBku. SIk moka3ano AOCTIDKEHHS, BUKOPUCTAHHS METOLy aHAJi3y
iepapxiii 103BOJISIE 3BAKEHO MimidTH 10 BHOOpY Tumy BP, mo mae Benwmke
3HAYEHHS MPH NMPOEKTYBaHHI PALliOHAIBHUX ITapaMeTpiB OypOITiAPUBHUX POOIT
JUIsl pyWHYBaHHI MILHUX TIPCHKHX MOPIJ CKIIQJHOT OyI0BU HA PyTHHUKAX.

Iepeaik nocujiaHp
1. Teepmas O. SI. OneparuBHOE NPOEKTHPOBAaHHE MAapaMETPOB B3PBIBHBIX PalbOT B
kappepax / O. . Teepmas, B. . BopobwseB, A. W. KproukoB // CyuacHi

pecypcoeHeprozoepiraiodi TeXHOJIOTi ripHUYOro BUpoOHUITBa. — Bumyck 1. — 2011(7).
—C.135-139.

2. HWmenko K.C. DkcniepuMeHTaIbHbIE UCCICIOBAHUS BIHUSHHUS MHUKPOCTPYKTYpPbI Ha
XapakTep B3PBIBHOIO pa3pyIlIeHHs] YPAaHOBBIX pyA BaTyTHMHCKOrO MeCTOPOXKICHUS
HaykoBmit Bicauk HI'Y. JuinponerpoBebk, 2008. —Ne§. — (C.58-64.
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YK 551.506.1
Komicuiuenko JI.B,' Jlenncenko O.1.2

OLIHKA JTOCTOBIPHOCTI METEOPOJIOI TYHUX ITPOI'HO3IB

3aBISIKM PO3BUTKY METEOPOJIOTIYHMX MOZENEH Ta POCTY IOTY>KHOCTI
00YHCITIOBAIFHOI TEXHIKH, TOYHICTh METEOPOIOTIYHUX MPOTHO3IB Oe3mepepBHO
POCTE NPOTATOM OCTaHHIX AECSTUIIITh. THM HE MEHII, 3 OISy Ha IPUOIN3HUHA
XapakTep METEOpPONIOTIYHNX MoOJeNell Ta HETOYHICTh BHXIOHHX [aHHX,
Ppe3ysbTaT! MPOTHO3Y 3aBXKAN MICTSTh IEsKYy OXHOKY.

Hns  mocradanHs MeTeopoJoriuHoi iHpopmamii iCHYIOTH Bimomi
METEOPOJIOTIUHI IIEHTPH, KOTPi MalOTh MOTYXHI OOYUCIIOBaJIbHI PECypCH, SIKi
BUKOPUCTOBYIOTh IaHi CYIYTHHKOBOI'O MOHITOPHMHTY 3eMHOI aTtMochepu Ta
BJAaCHI MaTreMaTW4HiI MOjeii. 3a3BU4ail, Taki LEHTPU HAIAOTh IH(POPMAIIi0
METECOPOJIOTIYHAM CITy»K0aM Ha KoMepuiiHii ocHOBI. [lepeciuni KopucTyBadi
3100yBalOTh METEOPOJIOTIUHI MPOrHO3M Ha MyONMiYHMX OCE3KOMITOBHUX
pecypcax. 3a3BHYal, Taki pecypcH TIPHUXOBYIOTh JDKEpeNna IOXOJDKEHHS
METEOpOJIOTIYHMX MPOTHO3IB, TOMY iX JIOCTOBIPHICTh BHKJIMKAE BEIHKI
CyMHIBH. MeTol0 poOOTH € JOCHIKEHHS IOCTOBIPHOCTI METEOPOJIOTIYHHX
NPOTHO3IB caMe TaKuX MyOmiYHUX pecypciB. . JlocmiypkeHHs OOMexXeHO
aHATI30M TEMIepaTypHHX IPOTHO3IB Al MicTa 3amopixoks, SIKi HaJaroThCs
BeO-cepBicamu  Gismeteo.ua, Sinoptik.ua, Meteo.ua, Pogodnik.ua,
Weather.Rambler.ru.

JlocimKkyBanuch MeTeonporuo3u 3a mnepiox 3 11.09.2018 mo 10.11.2018.
[To pesynbraram aHamizy Ajst KOKHOTO pecypcy NoOyI0BaHI 3aIeXHOCTI PiBHS
JIOCTOBIPHOCTI, MaTEMaTH4HOI'O OYIKYBaHHS Ta CEPEJHbOKBAPATHYHOTO
BIZIXWJICHHSI TOXMOOK B 3alIeKHOCTI B TpHuBajiocTi mporHosy. IloOymoBaHi
TaKOoXX KPHMBi pO3MOALTY TOXHOOK TeMIepaTypPHUX MIPOTHO3IB.

Sk mokaszaB aHali3, Maike BCl pecypcu Ha CTpOK Ouiblie 5 THIB HagaloTh
MPOTHO3M 3 BEINUKUMH MOXHOKaMH, TOMY, JUII TOPIBHSUIBHOTO aHATi3y
00MEXHUMOCS I’ ITUACHHUM TEPMiHOM ITPOTHO3IB

CrpoOyeMO OIIHUTH CYKyHHY TOYHICTH MPOTHO3Y, SK IPOIOHYETHCSA B
[1]. JloriyHO MpUIyCTUTH, 110 TOMHUJIKA B TIPOTHO31 HA HACTYIHUH JIEHb MOXKeE
MaTH OUTBIN HETPHEMHI HACTINKH, HDK MOMHUIKOBHHA MporHO3 Ha 4 abo 5 mib,
TOK TIPUCBOIM MporHO3aM Ha 1, 2, 3, 4 Ta 5 1ib Barosi xoedimientu 45%, 25%,
15%, 10% Ta 5%. Lle excroHeHmianpHe 3BaXkeHe cepenHe 3 mepiogom T= 2
no6u. Jlns HaodHOCTI 00paxyeMmo CcepeiHI0 MOXMOKY 3 LUMU BaroBUMHU
KoedilieHTaMi OKpeMo Ui [eHHOI Ta HigHOI TemmepaTypu. OOpaxoBaHi

' Cryn. I'p. KHT-826CII. 3ariopissKuii HallioHaNbHHIIT TeXHIYHHIIT yHIBEpCHTET
2 JlouenT, KTH. 3anopi3bKuii HALIOHATBHII TEXHIYHM YHIBEpCHTET
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MMOKa3HUKH OymeMo BimoOpakaTm Ha KoopAWHATHIH rommHi. [lo
TOPU30HTAIFHOMY HalpsMKy BiIKIaJaeMoO MOXHOKY Ul AEHHHX IOKa3HHKIB,
M0 BEPTHUKAIBHOMY — TOXHMOKY /UIi HIYHMX TIOKa3HWKiB. bBymemo wmatm
JBOBUMIpHE pEHTHHIOBE TODIBHSHHSA pecypciB. UYumm Ommkue TOUYKa
HaOJIMDKEeHa 10 MOYaTKy KOOPIMHAT, THM BHIIE PEHTHHT pecypcy. SKIo Todka
3HAaXOJUTHCS BHIIEC OICEKTPUCH, TO pPECypc HaJae OuIbII JOCTOBIpHI HIidHI
MPOTHO3M, SIKIIO HIDKYE OICEKTPHCH — BIAMOBIAHO OLTBII JOCTOBIPHUMH €
JICHHI TIPOTHO3H.
PesynbraTn Takux 00paxyHKiB HaBeIEHO Ha pucC. 1.

PelTUHroBe NopiBHAHHA
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[eHHa noxumbka

Pucynox 1 — PeifTuHTOBE MOPIiBHSHHS TOCTOBIPHOCTI IIPOTHO3IB

Sx OaumMo, BEpPXHIO TO3HWIIII0 peHTHHTY 3aiimae cait Rambler, miuni
MIPOTHO3M JICIIO Kpamli HiK AeHHI. HmKHIO MO3uIlito pedTHHTY 3aliMae cepBic
Gismeteo. [i1st HEX JeHHI MPOTHO3M Kpami Hix HiuHi. Pecypc Sinoptik 3aitmae
JpYTy TO3ULIi0 pEeHTHUHTY. J[OCTOBIPHICTh JEHHHUX Ta HIYHUX IPOTHO3IB ISt
HBOTO Maie ofHaKoBa. TpeTe Miciie moaLIAIOTh pecypcu Meteo ta Pogodnik.
Bonu maroTh Maibke onHakoBi mokasHHMKU. [IpoTe, HIYHI MPOTHO3M IJISI HUX
Kpami HiK neHHI. Taka oLiHKa HE INPETEHJIy€ Ha OCTaTOYHE BHU3HAUYCHHS
peHTHHTY, aje MOXKe HaJaBaTH YSBICHHS NPO MO3WI[IOHYBaHHS pecypcy Y
BH3HAYCHUX TEPMiHAX IO BIJJHOIICHHIO JIO iHIIMX PECYPCiB.

IepeJik nocunanb

1. TouHocTh METEOPJIOTHUECKIX MPOTHO30B [Enextponnit pecypc].
URL:https://habr.com/post/112958/
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YK 004.6
Koncrantunonsa .H.B.', Merneuiko €.B.2

JOCJIKEHHSI 3ACOBIB KOHTEHTHOI ®LILTPALI 1151
PEKOMEHJAIIHNX CHCTEM

PexoMmenpauiiiHi cUCTEMH 3HAXOISTh 3aCTOCYBaHHS B 0aratbox IHTepHeT-
pecypcax. Bonn HeoOXiqHi, 00 KOHTEHT pecypcy OYB aKTyalbHHUM, KOPHCHUM
Ta I[iKaBUM s KopucTyBada. s moOynoBM peKOMEHIaliiHUX CHCTEM
BUKOPHCTOBYIOTh Pi3HI METO/AM, iX MOYKHA PO3AUIMTH Ha TPU BEIHKI IPYIH:
METOIY 3acHOBaHI Ha KojabopaTHBHIN (inbTpamii, METOJM 3acHOBaHI Ha
KOHTEHTHIH (inpTpauii Ta riopuani meroau. Jana pobora Oyna mpucBsdYeHa
OOCTIKEHHIO ~ METOMIB  KOHTeHTHOi  ¢umpTpamii  ansg  moOynoBH
PEKOMEHAAIIHIX CHCTEM.

Konrentna ¢inprparmis (Content-based filtering) — e metoan dinprpanii Ha
OCHOBI BMICTy KOHTCHTY.

Cucremy, WO TIPYHTYIOTBCSI Ha (QUIbTpalii KOHTEHTY NPOIOHYIOTh
KOPUCTYBa4aM KOHTEHT, CXOXKHii, Ha TOM, 1[0 BOHW meperisaanu paxime [1].
BMicT KOXXHOTO €JIEMEHTY CHCTEMH MPEACTABIAETHCS Yy BHUIJSLAI HaOOpy
JIECKPHUIITOPIB M TEPMIHIB, 3a3BU4Yail CIiB, 1[0 3yCTPIYAIOTHCS B JOKYMEHTI.
[Ipo¢ine koprucTyBaya MPEICTaBICHUN 3 THMH X TepPMiHaMH 1 100y I0BaHUI Ha
OCHOBI aHANI3y BMICTY €JIEMEHTIB, sIKi OyJIH MEePETIIAHYTi KOPUCTYBAUEM.

Jns peamizamii Content-based filtering moTpiOHO BpaxoByBaTH Taki
MOMEHTH: 1) TepMiHM MOXYTh OyTH NpHU3HAYCHI aBTOMAaTHYHO a00 BpPYYHY, 2)
TEpMiHM TTOBHHHI OyTH NpEICTaBIEHI TaKMM YHMHOM, IIO0 €JIEeMEHTH MOIJIH
MOPIBHIOBAaTHCSI OCMUCIICHUM 4YHMHOM, 3) NMOBHHEH OyTH OOpaHHMii ajJroputm
HaBYaHHS, SKUH MOXXe BHBYATH NpPO(digb KOPHCTyBauya Ha OCHOBI BHIMMHX
€JIEMEHTIB JUIsl TeHEpYBaHHs peKOMeHAaIi [2].

Icropuuno cknainocs, 1o npeamerom Content-based filtering wacrime Oynu
TOBApH 3 HECTPYKTYPOBAaHUM OMKCOM: (DUTBMH, KHUTH 1 T.1. TakuMu o3HaKamu
MOXYTb OYyTH, HapUKJal, TEKCTOBI OMUCH, PELeH3ii, CKJIaJ aKTOpiB Ta iHIIe.
Ane MOXHA BUKOPHCTOBYBATH i YHCJIOBI 400 KaTeropiaiabHi 03HaKH [3].

HectpykTypoBaHi O3HaKH OIHCYIOTHCS THUIIOBHM JUISL TEKCTY CIIOCOOOM -
BekTOpamu B mpoctopi ciiB (Vector-Space model). Koxxen enemeHT Takoro
BEKTOpa — O3HaKa, 110 MOTEHIIHHO XapaKTepu3ye IHTEpeC KOpHUCTyBaya.
AHaJOri4yHO, NPOJYKT — BEKTOP Y TOMY Xk mpoctopi [3].

3a yac B3aeMoOJii KOPHUCTyBaya 3 CHCTEMOIO, BEKTOPHI OIUCH NPHI0aHHX
HUM TOBapiB 00'€THYIOTHCS (IMiJCYMOBYIOTBCS 1 HOPMATi3yIOTHCS) B €IUHHUNA

! Bukmagau, L{eHTpanbHOYKPAiHCHKHH HALIOHATEHUI TeXHIYHUI YHIBEPCHTET
2 K. T. H., goueHt, LleHTpambHOYKDAiHCEKHHA HAIIOHATBHUNA TEXHIUHHI
YHIBEpPCUTET
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BEKTOp 1, TAKMM YHHOM, (POpMyeThCS BEKTOp #oro iHTepeciB. Jlami HOCHTH
3HAWUTH TOBAp, ONHC SIKOTO HAMONIK4Ie 0 BEKTOPY iHTEpeciB, TOOTO BUPIIIUTH
3aady MOMIYKy n HaAWOMMK4IUX cycimiB. He Bci eneMeHTH OJHAKOBO 3HAUYII:
HalpHKIIaJg, COIO3HI CJIOBAa, OYEBHIHO, HE HECYThb HISKOTO KOPHCHOTO
HaBaHTaXeHHS. TOMy NpH BU3HAYEHH] YMCIIA CITIBIA/IAI0YUX EJIEMEHTIB B JIBOX
BEKTOpPaX BCE BHMIPIOBaHHS IOTPIOHO TMONEPEAHBO 3BaXyBaTh 3a IX
3HaumMmicTio. JlaHy 3amauy Bupimye Bimome B Text Mining neperBopenus TF-
IDF, sike mpu3Hauae Outbly Bary OUTbII PigKicCHUM iHTepecaM. 30ir Takux
iHTepeciB Mae OipIie 3HAYCHHS NPU BH3HAYCHHI ONHM3BKOCTI BOX BEKTOPIB,
HiK 30ir momymsipaux [3]. IcHye mine cimeicTBO MOAIOHMX MEPETBOPEHb, aje
3MIiCTOBHO BCi BOHH IIOBTOPIOIOTH Taky Joriky, mo i TF-IDF: piakicHi
aTpuOyTH ITOBWHHI MaTH OiIbIIIe 3HAYEHHS IIPH MOPIBHAHHI TOBApiB.

3BOpOTHIH 3B'SI30K 3a PENEBAHTHICTIO, T'€HETWYHI AITOPUTMHU, HEHPOHHI
Mepexi 1 OaleciBCbKME Kiacu(ikarop € OAHUMH 3 METOAIB HaBYaHHS JUIs
BUBUEHHs Mpodimo kopucryBaua [4]. Mojenb BEKTOPHOTO MPOCTOPY 1
NpUXOBaHA CEMaHTHYHA IHJEKcallisi MOXYTb BHKOPHCTOBYBATHCS IIMMHU
METOJaMH HaBYaHHS U MPENCTaBICHHSA IOKyMeHTiB. Jledaki 3 MeTomiB
HABYAHHS TaKOX MPEICTABISAIOTh NPOdiIb KOPHCTyBaya y BUIIIAI OZHOTO 200
JEKITBKOX BEKTOPiB B OJHOMY 1 TOMY X 0araTOBHMipHOMY IIPOCTOpi, IO
JI03BOIISIE JIETKO HOPIBHIOBATH JIOKYMEHTH 1 mpodpii. IHmi MeToxu HaBYAHHS,
Takl K OaleciBChKUM Kiacu(ikaTtop 1 HEMpPOHHI Mepexki, He BUKOPHCTOBYIOTh
LIei IpOCTip, a MPeNCTaBISAIOTh TPOQiIL KOPUCTYyBa4Ya NO-CBOEMY [5].

Ha cporonniniHiii IeHb NPaKTHYHO BCl pEeKOMEHAALIHI cMCcTeMHU TiOpUIHI.
Bonu moenHyoTh y c00l METOAM KOHTCHTHOI Ta KOJIaOOpaTHBHOI (iIbTpaIrii.
[5]. BaxxnmBoro mepeBaror0 BUKOPUCTAHHS METOJIB KOHTEHTHOI (inpTpamii €
BHpIIIEHHS TPOOIEMH XO0IOAHOTO CTApTy PEKOMEHIAIIIHOT CHCTEMH.

Iepenik nocunanp
1. PexoMeHnaTenbHbIC CHUCTEMBI B OHJaliH-oOpa3oBanuu [EnekrponHuii pecypc].
Pexxum moctymy: https://habr.com/ru/company/stepic/blog/302702/
2. Recommender Systems. [Enexrponnuit pecypc]. Pexum JIOCTYTIY:
http://recommender-systems.org/content-based-filteriung/
3. Amnaromus pekoMeHAaTeNbHBIX cucTeM. Yacth mepBas. [Emextponnmii pecypc].
Pexxum mocrymy: https://habr.com/ru/company/lanit/blog/420499/
4. Prem Melville, Raymond J. Mooney, Ramadass Nagarajan. Content-Boosted
Collaborative Filtering for Improved Recommendations. Proceedings of the Eighteenth
National Conference on Artificial Intelligence(AAAI-2002). Edmonton. Canada. July
2002. P. 187-192.
5. Recommender systems. Part 1. Introduction to approaches and algorithms. Learn
about the concepts that underlie web recommendation engines. 2013. [EnextpoHnuit
pecype]. Pexxum moctymy: https://www.ibm.com/developerworks/opensource/library/os-
recommenderl/index.html?S TACT=105AGX99&S CMP=CP
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Jlarynos 1. A.' BockoGoiimuk B. 0.2

EKCIHHEPTHA CUCTEMA OIIHKU E®EKTUBHOCTI 3AXUCTY
IHOOPMALIT

Uepe3 BeNUKY KUIBKICTh BXITHUX Ta BHUXIJIHUX JaHUX B CYYaCHHX
cucreMax oOpoOku iH(popMmallii, a TakoXK pi3HUX (akTopax M0 BIUIMBAIOTH HA
CHUCTEMY, BHHHUKA€ HEOOXIJHICTh aBTOMAaTH3amii OOpOOKM IaHWX, a Iie
MIPU3BOIUTH JI0 CTBOPEHHSI €KCIIEPTHOI CUCTEMH.

VY mpoueci oniHIOBaHHS cTaHy 3a0e3nedyeHHs iHpopMaliiHoi Oe3nexn
i TeHmeHmid ii 3MiHHM, SIK TPABWIO, TPOBOAWUTHCS AaHANI3 BIUIMBY CYTTEBUX
(akropiB Ha pe3ynpTatd omiHKW. CIiJ 3a3HAYHTH, IO HEOOXITHICTH TaKOTO
aHai3y YCKJIAIHIOE BHMOTH [0 €KCIEePTHOI CHCTeMH. SIKIIO 3yHHHUTHUCS
TIIBKK Ha MPOIEAypax OLIHKHM CTaHy 3a0e3nedyeHHs iHpopMaliitHol 6e3nexu i
300py JaHMX, TO JAOCHTh Oyino O po3poburn 0a3zy JaHUX 1 mporpamu
pO3paxyHKy Moka3HHKiB. OJHAK HA MPAKTHI HEOOXiTHO HE TITBKH OIIHUTH
CTaH 3a0e3MneucHHs iH(pOopMaIiiHOT Oe3MeKH, ajie i BCTAHOBUTH YAHHUKH, 3MiHA
SKHX JIO3BOJIMTH INJBUIIUTH 3aXUIICHICTh 1H(QOpMAIIHUX CHUCTEM Bij
HETraTHBHUX BIUIMBIB.

Ie#t anaymiz MOMJIMBO IPOBOAMTH 3a JOIOMOIOI0 OaraTopa3zoBHX
PO3paxyHKIB IOKa3HWKIB OIMIHKKA 3a0e3meucHHs iHQoOpMaIiiiHoi Oe3meku 3a
PO3pOOIIEHUMH aHATIITHYHIM CIiBBiAHOIIEHHSIM, OJHAK MPH IIHOMY HEOOXiITHO
3MIHCHIOBATH BapilOBaHHA BENUKOi KUTBKOCTI OIMHWYHUX TIOKA3HUKIB, SKi
BUKOPHCTOBYIOTBCSI ~ HPU  PO3pPaXyHKax  KOMIUIGKCHHX  IOKa3HHUKIB
eheKTUBHOCTI. BaxiuBy ponp mpH OLIHIOBaHHI CTaHy 3a0€3MEeYCHHS
iHpopMaliiHOT Oe3rneku Bigirpae NpPU3HAYEHHS BaroBUX KOE(DiI[EHTIB s
NOKa3HHUKIB BCIX PIBHIB, SIKE MPOBOAWTHCS, SK IMPABUIO, 3 BHUKOPUCTAHHIM
METO/la EeKCIIEPTHOTO OINMWTYBAaHHS, IO IPHU3BOAUTH JIO BIIXWIEHb B
pe3yibratax OIIHKA 1 HEOOXIJHOCTI KOpPHUI'YBaHHsS BaroBHX 3HAueHb
MTOKa3HUKIB.

PesynpraTi  exkcnepTHOi OIHKKM 0arato B YOMYy 3aiexaTb BilX
3aCTOCOBYBAaHOTO METOJY, aie B OyIb-IKOMY BHIAIKY ILi MPOLEIYPU € JOCHThH
pytuHHEMHA. [Ipy HasSBHOCTI HEMOBHMX a00 HEYITKHX BHUXITHUX IaHUX
pe3yabTaTH paHille MPOBEACHUX aHANI3IB cTaHy 3abe3nedeHHs iH(popMamiiHOL

! Cryzmenrt rp. PT-814m 3HTY
% K.T.H., DoneHT Kadeapu saxucry indopmanii SHTY
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0e3NeKd MOXXYTh BUSIBUTHCS BaXKJIMBUMH, aie TPYJIOMICTKI MpoLeaypu
MOPIBHSIHHS YMCIIEHHUX BUXIJHUX NaHUX BKPad YCKJIAJHIOIOTh BUKOPHCTAHHS
MPSMUX METOAIB PO3PaxyHKY ITOKa3HUKIB B IHTEpeCcaxX TaKOro aHajizy.

ExcnieprHa cuctema Mae sSBIsITH co0OI0 CHELialli30oBaHUM MTPOTpaMHHUN
MPOAYKT, SKUH OyJic BCTAHOBJIIOETHCS HAa ABTOMATH30BaHI po0OYi MICI 5K
MIEPCOHANY, IO BIAMOBiAae 3a 3a0e3medeHHS 1HQOPMAIIHHOI Oe3meKH, Tak i
KEpiBHUKIB OpraHizarii.

ExcrieprHa cuctemMa Mae 3a0e3nedyBaTH MOJJIMBICTH ITPOBEICHHS
OWIHKA eQEeKTHUBHOCTI 3axucTy iHpopMmamii Ha TIepen NPOEKTHOI cTauii
CTBOPEHHSA CHCTEM 3axXUCTy iH(opMaIlii Nmpu NpOBEeIEHHI BHYTPIIIHBOI UM
30BHIIHBOI  TepeBipku  iH(opmariiiHoi  Oesmekn A7 BH3HAYCHHSA
BIAMOBIHOCTI iH(OpMaLIHUX CHCTEM 1110 JI0 BUMOT Oe3reku iHhopmalrii.

3 BpaxyBaHHSIM CKa3aHOTO, MPOMNOHYETHCS POOOTY IO MPOBEINCHHIO
OLIIHKM €(PEeKTUBHOCTI 3aXHCTy iH(pOpMAIli 3A1HCHIOBATH IUIIXOM BHUKOHAHHS
HaCTYITHHUX MPOLEIYp:

— MArOTOBKA BUXIIHMX JaHUX,

— IIPOBEACHHS KOHTPOJIIO peaizalii BUMOT,

— PO3paxyHOK KOMIIIEKCHHX ITOKa3HUKIB OL[IHKH CTaHy CHCTEMH
3aXMCTy iH(popMarlii.

Oco0mmBy ponb B CHCTEMi OWIHKK iH(opMamii rpae 3-i eTar, OCKIIbKH
HEOOXiTHO:  po3paxyBaTH CTYMiHb BHKOHAHHS BHUMOT JO  KOXHOIi
(hyHKIIOHATBFHOI MMIACHCTEMH;, PO3POOUTH KOMIDIEKCHI MOJET IOKa3HHKa
CTyNeHA BHMKOHAaHHS BHMOIO [0 CKJIady OpTraHi3aulilfHO-pO3MOpsIIuux
JOKYMEHTIB, CTPYKTYpH Ta CKJIaJy IApo3auly 1o 3a0e3nedeHHIo
iHpopMaiiHOT Oe3reKy, CTyNeHs BUKOHaHHS BUMOT JI0 KBastidikauii (axiBIiB
eKCIIepPTHOI KOMICIi, MOKa3HWKa OpraHi3aliifHuX 3aXO/iB 3aXHCTy iH(opMarii,
TO 10, Ta BCIET CHCTEMU B IILJIOMY.

TakuM YMHOM, 3aNpPONOHOBAaHMH MiAXiN MOXXe OYTH BHUKOPHCTaHUH B
MPaKkTHYHIA  MISUTBHOCTI  MiJPO3MALNIB, 1[I0  3MIMCHIOIOTH  3aX0Qu  II0
3a0e3neueHHI0 iHpopMamiiHoi O6e3mekn. Ha BimMiHy Bil iCHYFOUMX MiIXOJIB,
BiH JO3BOJIIE BHKOHYBATH EKCIIPEC-OWIHKY CTaHy iH(OpMaLiifHOi Oe3mekn
OpraHiB BJIagy UM OpraHi3alliii MpH MPOBEACHHI ayAWTy; MPH MEPiOAUTHOMY
KOHTpoJNi edekTuBHOCTI 3abe3rmedeHHs 3axuCTy iH(opMmarii, a TaKoxX
ABTOMATH3YBaTH MpOLIEC BIANPAIFOBAHHS PEKOMEHJAliNl 10 YJIOCKOHAJICHHIO
cucremu iHpopMalliiHol Oe3meku opraHizailil; 3abe3neuye BUPIIICHHS 3a1adi
OIIIHKH 1 aHaJIi3y CTaHy CUCTEMH 3a0e3MeucHHs iH(hOpMaLiiHOT Oe3MeKH.

Iepeaik nocuiaHbp
1. 3ro3un Anexcanap Cepreesud, //, Hayunmii sxypHan Ky6I'AY, 2015, Ne 107(3), 2.
2. Kosynuu Cepreit Bukroposud, //, Mononoit yuensrii, 2017, Ne 11(145), 40.
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JIuteuu P.B., €B1oxiMoB A.A

IPOEKT CTBOPEHHSI WEB-PECYPCY 3 KOOPJIMHAIIII TA
MOHITOPIHI'Y IIOCJIYT

OCHOBHOIO NOTPeOOIO /TSI PI3HUX KOMITaHIH SIKi HaJaroTh MOCIYTH Ta
3alIMalOTBCS TOCTABKOIO 3aMOBJICHb € aBTOMaTH4HAa CHCTEMa pPO3IOIiTy, Ha
OCHOBI MicIie3Haxo/DkeHHA. ChOroJHi JKOJHA OpraHi3allis, sika IpeNacTBIsIE
MTOCIYTH HE MOXKE 3IIMCHIOBATH CBOIO MiSUTBHICTH 0e3 aBTOMATH3aIlil THX UH
IHIIKX TPOIIECIB.

AKTyanmpHOIO TIPOOJIEMOIO € ONTHMI3alliss POOOTH HaTaHHS IOCIYT Ta
JIOCTaBK{ 3aMOBJICHb, IIJISIXOM aBTOMATH3allii MPOKIaay HUIIXY MDK KIIIEHTOM
Ta BUKOHABLEM.

HeoOximuuit MOmynb, MO JO3BOJSE aABTOMATH3YBaTH pOOOTY 3
(hOopMyBaHHSM IIUTAXIB TOCTABKH TOBapiB Ta TOCITYT.

EdextuBHe kepyBaHHS pOBl‘IO}IlJ‘IOM MEPCOHaNy € MepIIoYeproBoio
Meroro. He MeHII BaknMBOIO € 1 ONTHUMaJbHA IHTETpallisi CHCTEMH Ta
0e3mpo0IeMHe PO3IIUPEHHS (PYHKI[IOHATY.

Hezanexxno Bim mocax, ski 3aiiMalOTh TPAMiBHUKHA OpTaHi3aril
HIiANPUEMCTBA, BOHH NOTPEOYIOTh Pi3HUX 1H)OPMATHBHUX JaHHUX. Y PE3yJbTaTi
OTPHMAaHHS 1 BUKOPUCTAaHHSA iH(pOpMAaIlii BHHUKAIOTH iH(pOpMAIiitHi BiTHOCHHH
B pi3HUX cepax KUTTEAISUIBHOCTI JFOIUHU Ta CYCIUIBHUX OpraHi3alii.

3a momomororo iHodpMamii Mpo 3HAXOMKEHHS KII€HTa Ta BUKOHABIISA
(bopMyeThCcs HAWKOPOTILHMH 1UIAX, aBTOMaTHYHOIO cucTteMoro. Cucrema Oyne
Ha/laBaTl MOXJIMBICTH (hopMyBaHHS Ta 30epiraHHs iHpopMmamii mpo Kili€HTa Ta
reomno3imiro Ha maHuii MomeHT. [l peamizamii Moyt Oyae pealizoBaHa
cUCTEeMa aaMiHICTpyBaHHs Ta MOOUTFHUI JOIATOK JIJIsl BAKOHABIIIB.

Yepes ynopsiikyBaHHs lH(l)OpMaHlI/IHHX BIZIHOCUH CTOCOBHO 00’€KTa
3aI[iKaBJICHOCTI, BHHHUKAE CyKyHHlCTL OCHOBHUX 1 MJONMOMDKHHX THPOLECIB
NOIIYKY, 30MpaHHs, aHalidy, I[epeTBOPEHHs, 30epiraHHs Ta IOIIMPEHHS
iHpopmamii.  [Hdopmamiiina  MiSUTBHICTP €  YAaCTMHOIO  CYCILIBHOTO
BUpPOOHMIITBA, $Ka TIOB’S3aHa 3 PO3POOKOI0 iHGOPMALIHHUX IMOCITYT i
MIPOYKTiB, METa SIKUX - 33/I0BUIBHUTH CYCIiJIbHI OTpedu [1-3].

Hafinommperinioo TeXHOJIOTIE0, IO MOXKE 3aJOBOJIEHUTH MOTPEOH I
pa3poOKu MOJIyJsl SBISIOTBCS web-TexHoiorii. Web-TexHomorii HamarTh
OaraTo pi3HHX IHCTPYMEHTIB pO3pOOKH JAOAATKIB, Ta HANIIOMYJSIPHINII 3 HUX €
¢peitmBopku [3].

Pa3poOka Moxyiro Oyne BHKOPHCTOBYBaTH MOBY HPOTrpPaMyBaHHS
JavaScript. JavaScript OyB o0OpaHWii, TOMy WIO TEXHOJIOTIi [O3BOJISIOTH
BHKOPHUCTOBYBaTH MOBY UISI CTBOPEHHS 0araTtoriaTOpMOBHX MOOITBHUX Ta
BHCOKO HaBaHTaXCHUX Web JJ0JaTKiB.
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Binpmmicte BimoMHX Ha JaHWA MOMEHT (DpPeHMBOPKIB peasi3yeThCs y
BUTJISIII MHOKHHH 010J110TeK, SIKI T03BOJIIOTH TIPOTpaMicTy 0e3 3aiiBUX 3yCHITb
CTBOPIOBaTH BHCOKOHaBaHTaxeHi cucrtemu. Cepex QpeHMBOpPKiB, sKi
BUKOPHCTOBYIOTH MOBY IporpamyBaHHs JavaScript, cmig Buamiautu: React,
Angular, Vue.js, express.js, koa, nestjs. Ilpu3HadeHHs Oyap SKOTO
¢peiiMBopka moNArae y BH3HAYEHHI INPOTPAMHOI CTPYKTYPH, MOJIETIICHH]
pO3poOKH TPOTPaMHOTO TPOAYKTY Ta OO’€qHaHHI PI3HUX MPOTPAMHHX
KOMITOHEHTIB.

VY pe3ynbTaTi NPOBEACHOTO aHami3y OyJo 3’COBaHO, IO JiJEpOM Cepen
HaiiolpIn Binomux (peiMBOpKiB sBisieThesi React-Native Ta nest.js. React-
Native — ne ¢peiiMBopK skuii 103BOJsIE po3podiaru HatuBHI Android, i0S i
UWP nonarku 3 BukopucranHsm React. Nest.js - ¢peiimBopk web-noxaTkiB
st Node.js, peanizoBaHuil SK BiJIbHE 1 BiAKpHUTE NMporpaMHe 3a0e3IedeHHs.
Bin cnpoektoBaHuii anst ctBopeHHsi BeO-monmarkiB 1 API. Takox Oyne
BHUKOpHCTOBYBaTHcs 0i0iiorexa React muist ctBopeHHst web 1oaaTky, sKuid Oye
BHKOHYBaTH ¢byHKIII0 aJMIHICTPaTHBHOI ~ CHUCTEMH. React-Native
BUKOPHCTOBYBATUMETbCS AT  CTBOPEHHS  MOOIIBHOTO  JONATKy  Ha
Android/iOS. Bin mae HacTymHI mepeBard: MPOCTHIH y BUKOPUCTAaHHI, 100pe
3aJOKyMCHTOBaHHH, peallidye yci KoOHIenmii 3BH4aiiHOro React. Are,
TOJIOBHOIO TIEPEBarol0 JaHoro (peiMBOpKa, € IOCTYI 10 HAaTUBHOIO KOja
KOXKHOI 3 Iu1aTdopM, KW Ipu HEOOXiZHOCTI MOXHO 3MIiHITI, a00 HammcaTu
YacTHHY KONy, SKHH He MOXHa peali3yBaTd Ha CTOpoHI Javascript, Ta
mopTyBaTé sKoro depe3 HeoOximHe API, Ha cropony Javascript. Nestjs
oOpaHUil Ui CTBOPEHHS CEPBEPHOTO HOAaTKa. BiH MOBHICTHIO 3aJOBUTBHSIE
MIOCTAaBJICHUM YyMOBaM 3aBJSIKM CBOil THYYKICTIO Ta IIBUAKOI poOOTaro
3aBIsKH TuIaTdopmi node.js.

3a Jonomoror BHKOpUCTaHHA JavaScript Ta BHUIE ONHCAaHHX
TEXHOJIOTiH 3aIJIaHOBAaHO CTBOPUTH MOJYII, IO Peayi30ByBaTHME CTaHAAPTHI
¢yHKUIT po3MmoAlly TOBapiB Ta MOCIYr, a camMe: BH3HAYEHHsS TI'eONO3MIl
KIIIEHTIB Ta BUKOHABIIIB, MOXJIMBICTh KePyBaTH iH(POPMAII€I0 PO MEePCOHAT,
iHhpOpMyBaHHS BHKOHABIIIB TIPO TMOJANBIIy POOOTY Yepe3 CHCTEMY
aJMiHICTpyBaHHS.

3asBricHa (QYHKIIIOHATBHICTE po3pobiieHoro Web-104aTKy T03BOJHUTH
3HAYHO 3MEHIINTH TPYIOBHUTPATH, OUTBII €PEeKTHBHO BECTH OONIK, i TaKUM
YHHOM 301JIBIIUTH MPUOYTOK ITiJIPHEMCTBA.

Ilepeaik nocuianb
1. Hndopmannonnsle cucrembl u wuntepHer / [ JI. BpyOomuschkmit. - M.
M3narensckuii oM "Pycckas Penakuus”, 2002. - 455 c.
2. Ormsax PHP o¢peiimopkie 2010: wactuna 1. Kirouosi konmenmii / Mateio Mak-
JNonanbna, Anama ®pimena, Mapio IlInymra; — M.: Bunasaudiii aim «Binesmcey, 2011.
— 1418 c.
3. CnenocoB I'. Ornsa TexHonorii cTBopeHHs BeO-nonartkis: [EnexTponnuii pecypce].
Pexum JIOCTYITY bils) pecypey: http://webseo.su/.
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YK 303.732.4
Mininayk I'.C.", Xom’six T.B.

3AJAYA BUBOPY IIOCTAYAJIbHUKA 3EPHO3BMPAJIBHIX
KOMBAHMHIB B YMOBAX TOB «CITEUC AI'PO MOHITOPUHI

B po6oti BupimreHa 3agaya BHOOpY MOCTadajIbHUKA 3€PHO30MPATEHUX
KoMOarHIB ans mimnpuemctBa «Crelic Arpo MOHITOPHHT» METOIaMH CHCTEM
miaTpumka 1 npuiHATT pimens (CIIIIP). [dns BupimenHs 3amadi dipma
3ally4ae eKCIIepTiB 3 MiI00py, sIKi BUCTABISAIOTh 3HAYYIIICTh Ta PIOPUTETHICTH
kputepiiB. Ilicims BCTaHOBIEGHHS MPIOPUTETHOCTI 3aada BUOOPY BUPILIYETHCA
neoma metomamu CIITIP: MmeTomom aHami3y iepapxii Ta METOIOM 3TOPTKH.

Jlns BupiiieHHs 3aga4yi MeToaoM aHaiily iepapxii (MAI) meprn 3a Bce
HEeoOXiTHO MOOYyAyBaTH i€papXiuHy CTPYKTYpY 00’€KTa JIOCHIIKEHHS 3 ycima
ICHyIOUMMH KpuTepisiMu BuOopy Ta anbrepHatuBamu.[l1] Iliciast wmwsoro
BUKOHY€EThCSI ITOTIApHE TOPIBHIHHS KPUTEPiiB 10 BaxkiauBocTi. OTpumaHi napHi
MOPIBHSAHHS OQOPMIIIOIOTEC Yy BUrsAl Matpuili.[4] [lapHi mOpiBHSIHHS
NPOBOJSATECS 3  BUKOPUCTAHHSIM JYMOK TIIpO  BIIHOCHY  BaXJIMBICTh
KOMITOHEHTIB, $IKi YHCEJIFHO BHpPaXaloTbcs y 9-tm OambHil mkami. [ami
NIPOBOANTBCS ~ OOYHMCIECHHS  IHAEGKCY  Y3TOJDKEHOCTI Ta  BiJHOIICHHS
y3rojpkeHocTi. Ilicnst mporo cKiIagaeThesi BEKTOP IPIOPHTETIB U KOXKHOI
Matpuri. Komm obumcneni Bci mpiopuTeTw A €JIeMEHTIB HIDKHBOTO DPiBHA
(ToOTO ANA anbTEpHATHB) 0cO0a, IO MPHUIIMae PilIeHHS 00Upae aabTePHATUBY,
0a3yrounch Ha OIePIKaHNX pe3ysbTaTax.[2]

Jnst BupimIeHHsI 3aiadi METOJIOM 3TOPTKH YCI KpHTepii HOPMYIOTb,
TOOTO 3BOAATH JI0 MOPIBHSHHOrO Oe3po3MipHoro Bursiay. Ilicns mporo
KpHUTEpil «3ropTaroTh» B OJHY IUIOBY (YHKIiO, (HOPMYIOUM Tak 3BaHUM
y3araJbHEHHI KpUTEPil, Y SKOMY BPaXOBaHO BiJHOCHY BaXJIUBICTh KOXKHOTO 3
KpUTEpPIiB 3a JOMOMOTOK BaroBUX KOCQIIIEHTIB, IO MAIOTh 3aJ0BOJBHITH
CHIBBIIHOIIICHHS. YHACHIIJOK IIbOTO BHXiNHA OaraTOKpHTepiiiHa 3agada
3BOJUTHCS JI0 3BUYAMHOI 334241l ONTHMI3alii 3 OHIM KpuTepieM.[3]

3a [OMOMOrOI JBOX METONIB B poOOTI 00paHO  ONTHMAalbHI
aIbTEPHATHBH 3TiHO 3 TOCTABICHUMH KpUTEpisIMHU, a caMe KOMOailH MapKu
Claas Lexion 580, ma mpyromy wmicmi Torum 740, Ta Tperbomy Micti John
Deere W650.

Pesynprar, OTpuMaHuWii 3a JONOMOIOK METOAY aHaji3y iepapxiit
HOBHICTIO CITIBIaB 3 PE3yJIbTATOM METO/AY 3ropTKH. [IOpiBHSHHS pe3yJsibTaTiB
HaBEACHO y Tabuuili 1.

'Cryment rpymi CAir -15-1, HTY «JIHinpoBcbKa momiTexHiKa»
2K.¢p.—M.H., norr..kad. CAY, HTY «JIHiIpoBchKka moTiTexHiKay»
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Tabmuus 1 — IopiBHSHHS pe3ysIbTaTiB

Kom6GanH OuiHka 3a MAI | Mopsagok 3a MAI| OuiHka 3a 3ropTtkoto | Mopsaok 3a 3ropTkolo
Case 525 0,056626244 6 0,410640018 6
John Deer 9500 0,081227428 5 0,573170093 5
Claas Lexion 580 E 0,203730082 1 0,817431092 1
John derre 9660 STS 0,108415183 4 0,589208541 4
Torum 740 0,16309183 2 0,790293838 2
€EHicei 1200 0,05197439 7 0,264649888 7
John Deere W650 0,105648129 3 0,708209119 3
Sampo 500 0,039441957 8 0,007160759 8

Buxopucrani MeTonu AJONOMOTIIM TOYHO OOpaTH ONTHUMAJIbHE PIilIeHHS
3a KOPOTKHH MPOMDKOK dacy. Bifremnep 3a JOIOMOTror0 BHPIMIEHHS MPoOIeMu
MEeTOJaMH aHallizy iepapxiii i 3roptku ¢ipma «Cneiic Arpo MoOHITOpUHI»
MaTHMe MOXMJIMBICTh HaJaBaTH NOAATKOBI MOCIYTH arpapisM, a came miadip
TeXHIKH JUIs 300py BpoXkaro. 3a/uisi MOLIMPEHHS BPOXKAMHOCTI Ta 3MEHIIECHHS
cobiBapTocri arpapii Hajasli Oy/yTh aKTHBHO KOPUCTYBATHCS IOCIyraMu JaHOi
¢bipmu, 110 3a0€3MeunTh CTadiIbHy POOOTY Ta aKTUBHHUIT PO3BUTOK.

Iepeaik nocuianb
1. Tpyxaes, P. I. Moaenu npuHsATHs pelIeHni B yCIOBUSIX HEOIPEIeNeHHOCTH. — M. :
Hayxka, 1981. — 168 c.
2. Ve C. A. Teopis HEYITKHMX MHOXHH Yy CHCTEMax HPHHHATTS pilIeHb: HaBd.
Moci6ouuk. — JI.: HT'A Ykpainu, 2001. — 86 c.
3. ¥Yc C.A,, Kopsuukina JI.C. Mopgeni it meroau npuitHATTst pimens. HaBuanbHuit
noci6uuk. — JI. : HI'Y, 2014. — 300 c.
4. Caaru T.JL [punstue pemennii. Meton ananu3sa uepapxuid. — M.: Pajuo u cBsi3b,
1989.-316c.
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VK 519.25:65.01
Mo3soneBa A.B.l, Ve C.A2

BUKOHAHHSI IIPOTHO3HMX PO3PAXYHKIB /IS TPAHCIIOPTHOT'O
MIIIPUEMCTBA

VY cyuacHili ekoHOMIIi Manmuii Oi3Hec Mae BENHKy 3HauymIicte. Came
3aBISKU oMy BH3HAYa€THCS TEMIT eKOHOMIYHOTO 3pOCTY, SIKICTh Ta CTPYKTYpa
BaJIOBOTO HAITIOHAJIIFHOTO MPOIYKTY, CTBOPIOETHCS KOHKYPEHIIIsI, 3aBISKH SKil
BiZIOYBa€ThCS ILIBUJIKE HACHYEHHS PHHKY TOBapaMH HaWKpamioi sKOCTi,
CTBOPIOIOTHCSI HOBI po00i MicCIs 1 Take iHIIe.

Hdns rtoro, o0  mignpuemMcTBo  Oylo  NpUOYTKOBHM  Ta
KOHKYPEHTOCIIPOMO>KHIM, HEOOXiTHO NPOBOJIUTH PETyJSIPHUH aHaNi3 MOTOKY
NmpuOYTKIB 1 BUTpaT, CTEXUTH 3a NPHPOCTOM KIEHTIB Ta 3a0e3nedyBaru
oNnTUMaIbHUNA 000poT mnpoaykuii. Jns migTpuMaHHsS HalKkpamoi poboTh
KOMIaHii, iCHye BeJHMKa KUTbKICTb METO[IB, IO CIpPsSMOBAaHI Ha aHAll3 Ta
ONTUMI3AIlI0 MiIsTTBHOCTI MiJIPUEMCTBA B 3aJICXKHOCTI BiJ Horo mpodimo. Y
JaHii po6oTi OyJI0 BUKOPHCTAHO JINIIE OAWH 3 0araThoxX.

Mertoto poboTr OyJI0 CTBOPEHHS MPOTHO3Y IIOAO KUTBKOCTI IMacakupiB
Ha MaiOyTHIH pik (2019 p.) WIA TPaHCHIOPTHOTO MPUBATHOTO MiAIPHEMCTBA,
10 3aifMa€eThCs HepeTyIIpHUME nepeBe3eHHsIMu. CItifl BiI3HAYHTH, 10 i Yac
JITHBOTO TEPioly KUIBKICTh MAaCaXUPIB 3pOCTAE, IO IMOB’SA3aHO 3 HaAaHHIM
MoCIIyT TpaHcdepy y KypopTHi MicTa.

st npoBeeHHs: poboTH OyJiM OTpUMaHi JAaHi PO KUTBbKICTh MacaKUpiB
32 OCTaHHI IMOBHI TPU POKM pPOOOTH MIiANPUEMCTBA, IIO PO3MOALIEHI 3a
Micsiusamu. 30ip iHpopmanii BigOyBaBCS OCTaHHBOTO IHS KOXKHOTO MiCSIIS.
Binrak, 3aBASKM OTPHMaHHM YacoOBHM psiiaM, OyJ0 MOMIHBHM 3pOOHUTH
BHCHOBKH IIOJI0 TPEHAY Ta CE30HHOCTI MOKa3HHKIB. [l o0y 0BH MPOTHO3Y
II0/I0 KUTBKOCTI MacaXXWpiB Ha MaWOyTHIH pik OyJI0 BHKOPHCTAaHO MOJENb
XompTa-BinTepca, OCKITBKA B CTPYKTYpPi JaHUX OYJI0 BHUSBICHO CE30HHICTH Ta
YiTKy TEHACHIII0 3pocTaHHA. Jlng modaTtKy, OyJ0 aHATITHYHO OTPUMAHO
JiHiiHEe pIBHAHHS TPEHIY Ta PO3PaXOBAHO MOMIIIKY allPOKCHUMAIlii OTPIMAHOTO
piBHsIHHSL, 1110 cTaHOBUTH 10%. OTprMaHi JlaHi CBII4aTh PO Te, L0 PIBHSIHHSI €
JIONTYCTHUMHUM JUIsi BUKOPHCTaHHS y poji Tpenay. Takox OyB po3paxoBaHHi
KOe(Il[IEHT CEe30HHOCTI, [0 Hajali BPaxOBYBaTHMETHCS B MPOTHO3HHX

! crynentka, HTY «JIHinpoBchKa momiTexHiKa»
2 k.b.-M.H., ipoc. Ka. cucTeMHoro anaiisy i ynpasminas HTY «JlHinpoBcska
MIOJIITEXHIKa»
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MOKa3HHMKAaX. 3a pe3ysbTaTaMi 00YMCIICHDb BIAXWICHHS (PaKTHYHHUX 3HAUCHB Bij
OTPUMaHUX TPEHJOBUX Ta CEPEIHBOTO BIIXWICHHS JUIS KOXKHOIO MICSILS,
BU3HAYEHO, LIO JJIsl JITAaHOTO YacOBOTO psijy 3arajibHUH 1HIEKC CE30HHOCTI
ckmanae 0,994, 3akimrouyHMi TPOrHO3 OOYKMCIIOBABCS 3 ypaxyBaHHSIM
MOKa3HUKIB CE30HHOCTI 3a KOXKEH MICSIb Ta pPO3paxoBaHOrO MaWOyTHBOTO
TpeHAy. 3BeleHI pe3yiabTaTH NpeAcTaBieHi Ha rpadiky (puc. 1); TyT
CYILUIPHOIO JIHIEI0 TO3HaueHi (AKTUYHI MJaHi, IyHKTUPHOIO JIHIEO —
mporao3oBadi. [IuBismarck Ha Tpadik, CTae MITKOM OYEBHIHO, IO IPOTHO3
MTOBTOPIOE CE30HHI KOJNMBAHHSA Ta Ma€ TaKy caMy TEHIEHINIO 3pOCTy, SK i
TIOTIepe THI TaHi.

IlepeBipka mpoTrHO3Yy HA TOYHICTH 3MIMCHIOBANACH IIIISIXOM PO3PAXYHKY
cepeaHbOo1 a0COMIOTHOT BiZcoTKOBOT oxubku, MPAE = 8%. 3Beprarouu y Bary
Ha Te, IO KO MmokasHUK moxubku MPAE < 10%, nporHo3 Mo>kHa BBa)KaTH
nyxe TouHuM. PospaxoBanmii koedinient Teina, KH = 0,26, cBigquuth npo
BHCOKY a/IeKBaTHICTh NPOTHO3Y, aJUKE ITOKa3HUK 3HaXOJHUTHCS B pamkax Bin 0
mo 1[1].

DaKTUYHI NOKA3HWKM 3 NPOTHO3HMMM

2000

1000
0
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47

Micaub
e DAKTHYHI AaHI = & = [IporHoz sereeeses JliHiAHA AiHIA TPEHAY

Pucynok 1. I'pa¢ik ¢pakTHIHNX NOKAa3HUKIB 3 MPOTHO3HUMHU Ta JIHIEI0 TPEHIY

[lincymoBytoun mpoBeneHy poOOTy, MOKHa CKa3aTdh, IO JaHe
MIITPHEMCTBO Ma€ MO3UTUBHUM TPEH 3pOCTY MacaXHpooOiry, sIKUiA, 3rixHO 3
NPOTHO3iB, 30epiratuMerscsi y MaiiOyTHboMy pori. Takoxk, aHamizyrouu
OTpUMaHi JlaHi, NMOMITHUI TPHIUIMB KIIEHTIB OYIKYEThCS 3HOBY Ha JIITHIH
nepiof. 3riHO 3 pe3yJbTAaTiB O0YKCIICHHS MOXHOOK, MPOrHO3 MOYKHA BBAXKATH
TOYHHM Ta ITIOKa3HUKHU aJIeKBATHUMH, OTXKE MeTa POOOTH JIOCATHYTa.

Mepenik nocuiianb
1. CaporuikoBa H.A., llImoiinoBa P.A. AHamni3 yacoBuX psAIiB i MPOrHO3yBaHHA. Bum.
3: YuebHO-MeTommuHIiA Komieke. — M.: Bun. nenarp EABI, 2009. — 264 c.
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VK 303.732.4
M'sicoin T. O.!
IMPOrHO3YBAHHS IHITHOBUX I[AHI/I)E 3 ®OH/I0BOI B}P)KI 3
3AJIYUYEHHSIM ABTOPEI'PECIMHUX MOJIEJIEA

DOHIOBUI PHHOK € HEBII'€EMHUM Ta BaXKJIMBHM €JIEMEHTOM (hiHAaHCOBOL
CHCTEMU PHHKOBOI €KOHOMIKH. TOMY, CTaHOBJICHHS €(EeKTHBHOTO Ta Ji€BOTO
(hOHIOBOTO PHHKY € BXJIUBUM €TAIIOM Yy PO3BUTKY KOXHOI fepkaBu. DoH0Ba
Oip>ka, B CBOIO Yepry, € OJHUM i3 Cy0'eKTiB (DOHIOBOTO PUHKY 1 MPENCTaBIISE
c00010 OCHOBHUI1 €IIEMEHT OpraHi30BaHOT'O PUHKY LIHHUX MaIlepiB.

bipxxoBi Topru B VYkpaini OepyTs cBiif mouatok 3 1992 poky. Ho
no4aTKy pobotu «YkpaiHcbkoi Oipxki» B 2009 pori, Ha sxoHil 3 Oipk He OyJ0
CHCTeMH TapaHTid BUKOHAHHS yroi. BipXi Maiu BHIJISA AOIIKK OTOJIOMIEHB
abo cuctemu 0OMiHY MTOBiTOMICHHSIMH. Parime Oipka BUIIsIIANa K MicIie abo
OyIWHOK, A¢ 30Wpaiuch y BHU3HAUCHI TOAWHU TOPTOBII M IMOCEPETHHUKH 3
METOI0 YKIAJaHHS YTOA MO IIHHUX Hamepax abo ToBapax Mik cobor. Ha
CBOTOJHIIIHII AeHs TOPTH Ha OipXki BinOYBarOTHCA B €IEKTPOHHOMY BHUIJISII, 3
BUKOPHUCTAHHAM CIEHiaNbHUX mporpam. [1]

VYenix Toprieni Ha GoHIOBUX Oiprkax 3aJeKHUTh Bijl 0aratbox (akTopis,
TaKMX SIK 3HAHHS Ta BMIHHS aHali3yBaTH OCTaHHI HOBMHH Ha PUHKY aKIlii,
0COOHMCTHX SIKOCTEH JIIOAWHM (PillydicTh, BIINOBIANBHICTE), Ta HacaMIepen
1le BMiHHS POTHO3YBaTH I[IHU Ha aKIIii.

[Torpeba cycmisibcTBa B MporHo3ax y 0Oaratbox cdepax >KHTTS craia
MIPUYMHOI0 PO3POOKH 3HAYHOI KIJIBKOCTI EMIIIPHYHHUX METOJIB Ta CIIOCODIB
nporHozyBaHHs. [Ipomec 3miHm 1iH Ha (¢QoOHAOBHX Oipkax He €
JIETEPMIHOBAaHUM SIBHIIEM, OCKUIBKM MICTUTH II€BHY BHUIIAJKOBY BEIHMUYHHY.
Came TOMy, BaXXKO CIIPOTHO3yBaTH MaiOyTHI pe3yibTaTH, OCKUIEKH HEOO0XiTHO
BpaxoBYBaTH HOTO IMOBIpHICHHI XapaKTep.

Byno 3ampomoHOBaHO pO3MASHYTH MOJAETI YacOBHUX psNiB, IO
HOSICHIOIOTh TOBEJ/IIHKY YacOBOTO Psily, BUXOJISYM JIMIIE 3 HOro 3HAuYeHb B
MHUHYJTI MOMEHTH Yacy. i [bOro BUOAAKy A00pe MiAXOMATH MOJIEITI
ABTOPErPECUBHOrO IHTErpoBaHOrO KoB3HOTO cepeanboro (ARIMA). Bouu
Jo0pe ONMCYIOTH SIK CTAIllOHApHI, TaK 1 HecTalioHapHI 4acoBi paau (OUIbIIICTE
YacoOBHX pS/IIB MOXYTh OYTH TNpPHBEAEHI JO CTAliOHAPHOTO DPSIy LUIIXOM
BHUJUICHHS TPCHIY, CE30HHOT KOMIIOHEHTH, 4YHM B3STTA pi3Humi) [2].

cTyAeHTKa, HarioHanbHHH TexHIYHMH yHiBepcuTeT «/IHIMpoBChKa
MOTITEXHIKa)
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ABToperpeciiini Mozaeni OynyTh moOyZoBaHi JUIs AaHMX LiH Ha Hadry 3a 10
POKiB, TOOTO Ha OJM3bKO YOTHPHOX THUCSYAX 3HAYCHB, B3STHUX 32 KOXKEH JICHb
poboTu GipKi.

Cama meropnonorist bokca-/Ixenkinca nindoopy ARIMA moneni ans
4acOBOTO PSTy CKIAIAEThCSA 3 3-X €TaIliB:

l)inenTHdikaris Moaemi;

2)ouiHIOBaHHS MOJIEN 1 epeBipka ii aaeKBaTHOCTI;

3)nporHO3yBaHHSI.

Jlo odeBnaHMX mepeBar JaHOI MOJAENI MOXHA BiHECTH T€, IO BOHU
MalOTh IyXe YiTKe MaTeMaTHKO-CTaTUCTHYHE OOTPYHTYBaHHS, IIO POOHTH iX
OIHUMH 3 HaHOUIBII HAYKOBO OOTPYHTOBaHMX Monenel 3 ycieli Oe3midi
MoJiesiel MPOrHO3YBaHHS TEHJICHIIIH Y THMYAaCOBHX Psiiax.

Ille onmuiero mepeBaror € Qopmaai3oBaHa 1 HAHOUIBII JOKJIAIHO
po3po0JIcHa METOMUKA, CITYIOUM SKid MOXHA MiiOpaTH MOJEb, HAWOLIBIT
MAXOAANLy 10 KOXXHOTO KOHKPETHOTO THUMYacoBoMmy psay. PopmanbHa
Ipoleaypa NepeBipKH MOJIeNi Ha aJeKBAaTHICTh JIOCUTH MPOCTa, a po3polieHi
METOJWKH TI0 aBTOMATHYHOMY migoopy Haiikpamoi ARIMA 3HauHO
MOJIETIIYIOTh MPOLEC MPOrHO3yBaHHS. [3]

OuikyBaHUM pE3yJITATOM pPOOOTH Oyae KOPOTKOCTPOKOBHH IPOTHO3
JUTS TAaHWX I1iH Ha HaTy. 3a JOTIOMOT0I0 OTPUMAHOTO Pe3ybTaTy MOXHA Oyze
3pOOMTH BHCHOBOK, UM MiIXOIATH 0OpaHi Momenmi s TOHANBIIOTO
MIPOTHO3YBAHHS Y cepi TOPTiBiIi Ha POHAOBUX OipKax.

Ilepeaik nocuianb
1. Tlommaceka M.B. OcoGmuBocti ¢(opMmyBaHHS (OHIOBOrO pPUHKY YKpaiHu /
M.B.Ilomnasceka// Ekonomika Ta gepxasa. —2011. — Ne 2. — C.79-81.
2. Marnyc S.P. Dxonometpuka. HavaspHelii Kypc: yued. [6-¢ u3n., mepepald. u mor.] /
S.P. Marnyc, I1. K. Karbies, A.A. Ilepeceuxuii. — M.: Jleno, 2004. — 576 ¢

3. N. C. CeryHbKOB. MeTOIBI COLMAIBEHO-3KOHOMHYECKOTO MPOTHO3UpOBaHus. Tom
II. — CII6.: U3n-Bo CIIOI'YD®, 2010. — 103 c.
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YK 004.31
Hasiposa T.0.!, Pomanosa X.0.2

BUKOPUCTAHHSA JATUYUKY APDS-9960 U151 PEI'Y TFOBAHHS
OCBITJIEHHA

30BHINIHE OCBITJIEHHS (1HOZI HOTrO Ha3MBAIOTH BYJIHMYHHM OCBITIICHHSM)
€ HEBII'€MHOI0 YacTHHOIO HAIIOTO TOBCSKIeHHOro XUTTsA. Lle 3amoBro no
TTOSIBM €JIEKTPUYHHUX JDKEPEIl CBITJIa MICHKI BYIHUII BUCBITIIIOBANH (haKeraMu,
OJIIHHUMH JIIXTapSIMH, TIOTIM TaCOBHMHU 1 Fa30BUMH JIAMITAMH.

CyuacHe 30BHILIHE OCBITJICHHS BKJIIOYA€E B cebe OCBITIICHHS: AOpIr 3a
Me)KaMy HaCeJICHOTO MYHKTY, IPODK/PKOT YaCTHHU BYJIUIb 1 MPWIETIINX O HUX
TPOTYyapiB, IUIOMI, MAPKIB i CKBEPiB, TBOPIB Ta MPHIICTINX 10 HUX IMIIOXiTHUX
JIOPIXKOK, PO3TAIIOBaHMX Y JABOpaxX AMTAYUX 1 CIIOPTMBHUX MaiaaHuuKiB. Tak
CcaMO [0 30BHIIIHBOTO OCBITJICHHS BIiJHOCATH apXiTEKTYPHO-XYI0KHE
OCBITIICHHs (haca/iiB OyIiBelb.

Y wMicTax, SK IpaBWIO, 30BHIIIHIM OCBITJICHHSIM  KEpylOTh
LEHTPATI30BaHO 3 JMCIETYEPCHKOrO MYHKTY. PekoMmeHpaunii mo oprasizaii
YIPaBJIiHHS 30BHIMIHIM OCBITICHHSIM MicTAThCS B ILIL 6.5.1 ... 6.5.9; 6.5.19 ...
6.5.29 IIVE, Bugauns 7, m.m. 7.43, 7.44 CII 52.13330.2011 i .. 3.21 ... 3.35
CH 541-82.

BxiroueHHs 1 BUMHKAaHHS 30BHIIIHBOTO OCBITIIEHHS 3I1HCHIOETHCS 3a
3a3Jaleriib BCTAHOBJICHUM po3KiagoM. OpieHTOBHO BKIIOYEHHSI BUPOOJISIOTH
IpH 3MEHIICHHI MPHUPOAHOI OcBiTIeHOCTI M0 20 IJIK 1 BiAKIIOYCHHS MpH
301IbIIeHH] OCBiTIIeHOCTI /10 10 JIK.

B naHuii yac BHPOBAIDKYIOTBCS METOINM YIPABIIHHSA OCBITJIICHHSM 3
BUKOPDHCTAaHHSM DIi3HOMAHITHUX JaT4YWKiB ab0 CEHCOPHHUX MPHCTPOIB.
Oco0mmBO 1e akTyalbHO i CUTBCBKHX IIOCEIEHb, IO CKIAAIOTHCT 3
JEKUTBKOX BIJJIAJICHUX OJMH BiJI OJTHOTO HEBEJIHMKHX CLII.

IIpu mpoekTyBaHHI 30BHINTHHOTO OCBITJIEHHS BiOKpEMIIEHHX OO0'€KTIB
MOXYTh TaKOX ITiepef0adaTucsi IporpaMoBaHi KOHTPOJIEPH, B MPOrpamy SIKHUX
3aKJIAAAI0Th PO3KIA] BKIIOYCHHS i BUKIIOYEHHS OCBITIIEHHS Ha pik. Taxwii
KOHTpOJIEp MOKe OyTH BCT@HOBJIGHHH Oe3nocepelHbo B IIadu yIpaBIiHHS
30BHIMIHIM OCBITIICHHSM.

IHoxi Taki KOHTpOJIEPHM BHUKOPHCTOBYIOTH [UISl BIJIKIIIOYECHHS YaCTHHH
CBITHJILHUKIB, BCTAHOBJIICHHX Ha omopi. Hampuknan, BCTaHOBJIEHHH Ha Omopi

acuctent kadenpu IIMIIT, XapkiBcbkuil HarlioHaNnbHHMH YHIBepcUTET
MiceKoro rocrnogapcrsa imeni O. M. beketrosa
% Crynentka 4-ro kypey §- Menemxmenty, XHYMI im.Bekerosa

73



MpOoXeKTop (abo Tpyma MpOKEKTOPIB), MIAKIIOYCHUH 10 MEPeXi 30BHIITHBOTO
OCBITJICHHSI, BHCBITIIIOE 3HaXOJUTHCS IMOPYY MaM'ATHUK. AJie BHOYI
MPOKEKTOpa JOULTHHO BIIKIIOYATH, TOMY IO B el Wac Jrofell Ha BYJIHII
Mmaso. KoHnTponep Moxe BUKOHATH i (DYHKIIIT.

B maniii po0OTi PO3TIANAIOTHCS MOXIMNBOCTI BHKOPHCTAaHHS NATIHKY
APDS-9960, 3a 10mOMOror0 SIKOT0 MOKHA BU3HAYATH KOJIIP 1 BUMIPATH PiBCHB
OCBITIICHOCTi, IUI1 MOCTIIYIOUOTO 3aCTOCYBaHHS y CHCTeMax YIIPaBIiHHA
OCBITJICHHSIM MiCBKOTO TOCIIOJIapPCTBA.

Hatunk APDS-9960 — me 3pyyHuii Ta OJUH i3 ONTUMAIBHUX I10
BapTOCTI IPHCTPOIB aBTOMATH3allii, SKAH [Jda€ MOXIHUBICTh BHMIPSATH
SICKpaBiCTh KOMITOHEHTIB CBITJIa Yepe3 pi3HI onTwuHi (inbTpH, Bce me nae
OararoBapiaTMBHE BHKOPHCTaHHS Ta 3MOTY BHKOPHCTOBYBAaTH HMOTO B PI3HHX
cdepax MiCBKOT iSUTEHOCTI.

OyukiionanpHa cxema APDS-9960 mpeacraBicHa Ha MaTIOHKY HIDKYE:

Dsdllator

A
[
L |

=]
£,

B Interface

Gesture
Engine

324 Byte
FIFD

Threshold (—T

Contrel

Pucynok 1. dyHKIIOHAIBHA CXEMa.

3rifHO (YHKIIOHAJIBHOI CXEMOIO, AAaTYMK BHM3HAYa€ KoOJip / piBEeHb
OCBITJICHOCTI 3a IOTMOMOTOI0 BianoBigaux ¢oromionis. Takox APDS-9960 mae
BOyznoBaHi GUIBTPH OJIOKYIOTH YibTpadioneToBsi 1 iHppauepBOHUIT Hiarna3oHu.

Iepeik nocuianb

4. CewmenoBa T. 0. KommiekcHHi pO3BHUTOK MICT i MICHKOTO TOCIIOJApCTBA: HABY.
nocioauk s By3iB / CII6. : CII6 T'IEY, 2016 - 200 c.
5. JIBH 360-92. Micto6ynyBanus. [lnanyBanHs Ta 3a0yaoBa MIiCBKHX 1 CUIBCBKHX
HOCEIICHb.
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YK 004.31
Hasiposa T.0.!, Xonoauuit O.A. Ieapko O.B.?

3ACTOCYBAHHS TTAPAJIEJIbHIX OBYNCJIEHD HA BA3I GRID-
TEXHOJIOTTi1 Y BEB-TOJTATKAX

Hinogo6oBa MOCTYMHICTH 1 Mpane3JaTHICTh BEO-IOJATKIB € BaKITUBUM
(akTOopoM HOrO YCIINIHOTO PO3BUTKY 1 KHUTTE3MaTHOCTI. OcoOmMBO 1ie
BOXIMBO U1 BeO-TOJATKIiB 3 BUCOKHMH HEPCHEKTHBAMH PO3BUTKY, KOJH
pecypc CTae MOMyJIAPHUM 1 CTPIMKO PO3BHBA€ETHCS HOTO BiABIIYBaHICTh,
CTaOUTBHO 30LTBINYETHCS, a TaK CaMO pa3oM 3 HEK 30UIBIIyeThCs
HaBaHTAXXEHHs Ha cepBep abo XocTHHT. [100IYHOIO Ii€l0 TEepeBaHTaKEHOTO
CaliTy B TAKOMY BHIIaJKy OyJie Te, IO KOPUCTYBa4i He 3MOXYTh YBIHTH Ha CalT
yepe3 JI0Bre HOro 3aBaHTaXEHHS B Opaysep. A0O pecypc OamaHCcye Ha MExi
TIPOYKTUBHOCTI 1 BEJTMKUH PU3HMK BTPATH YACTHHU KII€HTIB IOJHS, HABITh HE
migo3piotodn 1po 1e. Hampukiman anaiiz BeO-opTaly YHIBEPCUTETY, MOKA3YE,
[0 TIKOBI HABaHTAXKCHHS BUHUKAIOTH ITiJ] YaC BCTYIHOI KaMIIaHii, TOOTO TOi

Bepesens Kmirewms Tpamewms Hepsews Ammems Cepness Bepecems JKosrems Amcroman [pynems Civews  Asormit

Kpaina  Bizcotox
Vepainz 47.4%
Hinepsanm 14 5%

Croaytene KopoaizcTeo 7.6%

B Kopmerysaui Pocix 4.2%

KOJIH BiZIOyBa€THCSI MACOBE 3BEPHEHHS a0ITYPIEHTIB.

Pucynok 1. AHalti3 HaBaHTAXKCHHS IIPOTSITOM POKY BeO-pecypcy

IIpopaxyHOK €KOHOMIYHOI e(EeKTHBHOCTI TOKa3y€ HEAOIIbHICT
HAPOLyBaHHs TEXHIYHHX HOTyxcHOCTeﬁ XOCTHHIY JUISl TOTO, 1[0 6 BIIOPATHCS 3
IiKOBMMH HABAHTAXCHHAMH, B TOH 4ac SIK BeCh iHIIMHA 1epion pecypen OyayTh
npocroroBati. TOMy IpaMOTHHUM i €KOHOMIYHO BUIiIHMM PILICHHSIM MOKE
OyTH BUKOPHCTAHHS BXKC ICHYIOUHMX IOTY)KHOCTEH, a came 00'€qHaHHS X B
Grid-cucremy. Grid-o04KCICHHS - 116 TEXHOJIOTIS, IO IMBUIKO PO3BHBAETHCS,

' acucrent xadeapu IIMIIT, XapkiBchkuil HaIliOHAaNBHHMII YHIiBEpCHTET

micekoro rocrogapcrsa imeni O. M. BekeroBa
% Cryment 4-ro kypey ¢-1 Menemkmenty, XHYMI im.Bexerosa
3 Cryment 4-ro kypey ¢-1 Menemkmenty, XHYMI im.Bexerosa
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sKa 00'€eqHy€ pecypcH THCSY 1 HaBiTh MIJIBHOHIB OKpEMHX KOMITIOTEPIB B
TITaHTCBKY  «BIPTyalbHY» CHCTEMY 3 BEIHYE3HOI OOYHCIIOBAIEHOIO
MTOTYKHICTIO.

Horenuian texuonoriii Grid Bxke 3apa3 OLIHIOETBCS JyXe BHCOKO:
GKCIIePTH BB@)XAalOTh, IO BIH Mae CIpaTeriyHuil xapakrep, i B Guu3bKiii
nepcriektiBi  Grid Moke cTaTd O00YMCIIOBAILHUM IHCprMeHTapICM JUIst
PO3BHTKY TEXHOJIOIIH B CaMMX Pi3HHX C(bepax JIFOJICHKOI AisUTBHOCTI, MOI0HO
JI0 TOTO, SIK CTaJIK iM MEPCOHATBHI KOMIT'TOTepH Ta [HTepHeT.

RESTful

KOMaHIHHIT
inrepdeiic

BoopgakoBaHi
MeTamaHi

Cayx6a
poborta 3 XML-
3ANHTAMH

FIFOQ———=

UYepra 3anmuTie

Cepsic
o6miny qamnmu
[IBycTOpOHHIT

ot qalfumm.m :‘" I'pin-ceprudpikar
CepBEPY

— Peecrpartia
Bydeprni gaTasor f PemaiRE

oBmimy WebDAV
Eaemenrt abepiranns Z
EIFLELEE Kararor
(maibamxanit) NaEux

TPId-incdpacTpyrTypa

Pucynok 2. [liarpama Grid-cucremn

Ha opamiii  giarpami mpencraBmena Grid-cuctema, a  came 1l
iHppacTpykTypa Ta B3aemofis enemeHtiB. Grid - 1e cucTeMa pO3MOIiIeHUX
004YHCIICHD B SIKiH € Kepyrouuii komIT'otep i kepoaHi. [IpencrasieHa cucrema
Ha3UBAETHCS KJIACTEPOM ab0 «BIPTyaJbHUM CYNEpKOMITIOTepoM». B naHomy
PO3YMiHHI CYNEpKOMITIOTEPOM HA3WBAIOTh CIICIlialli3oBaHe 3 €IHAHHS Y
OOuUHMCITIOBAJIbHY ~ MalllMHy, sSKa 3Ha4YHO  IIepeBeplIye 3a  CBOIMH
XapaKTepPUCTUKAMHM, IPAaHUYHOIO KUIBKOCTI PecypciB 1 MIBUAKICTIO OOUMCIICHHS
OUTBIIICT ICHYIOUNX KOMII'FOTEPIB.

Iepenik mocunanp

1. Pik XeppmauH. PosmominieHi oOYMCIiEHHS B  THMYacOBHX  Mepekax i
BHCOKONPOAYKTUBHI 00YMCIIIOBaNbHI cucTeMH Ha 0Oa3i apxitektypu Intel. XKypnuan
Technology@Intel [Enexrponnuii pecypc] http://www.intel.com.
2. Ponmin A.B., bypues B.JI. [lapanensHi abo po3nofinicHi 0OYUCTIOBAIBHI CHCTEMH.
[Enexrponnuii pecype] http://www.gridclub.ru
3. Apache Hadoop. [Enexrponuii pecypc] http://hadoop.apache.org/

BeG-inTepdeiic
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VIK 004.056.5

Henaca I'.B. 1, I'ymensik JI.B.2

PEAJIBALIIA ®YHKLUI XELIYBAHHS KYIIUHA (ICTY 7564:2014) 11151
®PEVMBOPKY SPRING SECURITY

Ha nammit MoMeHT KoxeH Oi3HEC-3aCTOCYHOK, SIKMH —Mpalfoe
Oe3mocepelHEO 3 KIIEHTOM, Mae OyTH HamuteHuil 0a30BUM (yHKIIIOHAIOM
Oe3mexn, 30KpeMa IpoLeaypaMu aBTeHTH]IKamii 1 aBTOpH3aLii.

B pamxax maHOTO MOCHIIKEHHS aBTOpAaMH DPEali30BaHO MPOTPaAMHO
Cy4JacHUH yKpaiHCbkui cTaHmapT xemryBaHHA «Kymuaa» (JACTY 7564:2014)
Ha MOBI nporpaMyBanHs Java juis ppeiiMBopky Spring Security, 3 MeTOIO Horo
NPaKTHYHOTO 3aCTOCYBaHHSA JuIsl KpunrtorpadigyHoro 3axucry iHpopmamii B
rJ100ajIbHUX OOYUCIIOBAJIBHUX MEpekKax.

CTpyKTypHy Iiarpamy po3poOiIeHOro 3acTOCyHKY HaBeIeHO Ha puc.l.

Ui Sy P I A

[P e T e = gyt rcoee L 5 KLy P asseor OE oo

Pucynok 1 —CrpykrypHa miarpama npoexry «Kymnuaay»

3a3Bryail mporec ayTeHTH(i)ncauu B1/I0YBAETHCS HACTYITHUM THHOM:

1) KopuctyBau 3 KIIi€HTCHKOI YaCTHHH MIPOTPAaMH BiIIPaBIIsi€ CBiH JIOTiH
i mapois Ha HeoOximny URL anpecy.

2) Koutponep, sikuii Kepye TOYKaMH BXOIY (end-pomts) npuiimMae 1
JaHi 3 aJpeCH B OCHOBHY 4aCTHHY NPOTPaMH, i mepenae ix sk mapamerpu B
BimnoBigHMA ceppic 00poOku. (Kmac "KonTpomep" BHKIHKae METOA Kiacy
"Cepsic").

3) Cepsic, sgkui BigmoBimae 3a OI3HEC-JIOTIKY, BUKIHKAE METOJ
CXOBHINA, SKWH JicTae 3 6a3M TaHWX Mapoib AJIs IIepeaHoTo JOTiHa.

! KaHA. TeXH. HayK, gon. 3HTY
2 cryment 3HTY
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4) Iicns Toro, K CepBiC JIOTIKM OTPUMYE MApOIb, BiH BUKIIMKAE HIITHI
cepBic (i1 poOoTH 3 maposeM), SIKUi peasizye MeTOIU OJHOTO 3 iHTepdernciB
¢peiimBopka Spring Security. InTepdeiic mns peamizamii Mae HazBy
"PasswordEncoder".

Posrisinemo, sk BimOyBaeThcs iHTErpauisi po3poOJEHOro aBTOpaMu
nporpamHoro koay xem - gynkuii «Kynuna» 3 dpetimBopkom Spring Security.
Cepgic i poOOTH 3 MaposieM MOBHHEH peaii3oByBaTH aABa Meroau: "encode"
JUlsl TIEpETBOPEHHsI BXiJHOI MOCITIJOBHOCTI CHMMBOJIB B XemI 1 "matches" mis
MTOPIBHSAHHS MTApOJI Ha BXO/I, 3 TUM, IO € B 0a3i JaHUX KOpPHCTyBaya.

3a 3aMOBUyBaHHsM, Spring Security BUKOPHCTOBYE BXKE 3acTapiiuii
anroput™ MDS5 s peasizarii HuX JBOX METOIIB:

import org.apache.commons.codec.digest. Md5Crypt;
import org.springframework.security.crypto.password.PasswordEncoder;
public class CryptPasswordEncoder implements PasswordEncoder {
@Override
public String encode(CharSequence password) {
if (password == null || password.length() == 0) { return null;}
return Md5Crypt.apri Crypt(password.toString()); }
@Override
public boolean matches(CharSequence password, String encodedPassword) {
if (encodedPassword==null || encodedPassword.length()==0) {return false; }
String[] splittedPassword = encodedPassword.split("\\$");
String prefix = "$" + splittedPassword[1] + "'$";
String salt = splittedPassword[2];
return  Md5Crypt.md5Crypt(password.toString().getBytes(),  prefix  +  salt,
prefix).equals(encodedPassword); }}

[TizcraBuMo aBTOpPCHKY pearnizariro xem-GyHkuii «Kymunay. s nporo

IMIOPTYEMO 3 MakeTa po3pobieHoro npoekry kiac KupynaPasswordEncoder, i

BHKITUKAEMO BiJITOBITHUI METO/I ISl TCHEPAIlii XeIa:
import com.company.ourcompany.view.KupynaPasswordEncoder;
import org.springframework.security.crypto.password.PasswordEncoder;
public class CryptPasswordEncoder implements PasswordEncoder {
@Override
public String encode(CharSequence password) {
if (password == null || password.length() == 0) { return null; }
return KupynaPasswordEncoder.generateHash(password.toString()); }
@Override
public boolean matches(CharSequence password, String encodedPassword) {
if (encodedPassword==null || encodedPassword.length()==0) { return false; }
return
KupynaPasswordEncoder.generateHash(password.toString()).equals(encodedPassword); } }

Sk MoOXHa TIOMITHTH, HaBeleHa peamizamis xem-QyHKmil «Kymmuaa»
3a0e3medye He TUTBKU OUBIN CTIHKHUK IO KOJMI3id Xeml, a i 1mo30aBisie Kiac Bix
3alBHX PSAKIB KOJY.
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VJIK 519.213.1
Owmenbuyk A.B.', IToakosanixina 0.0.2

3AJJAYA ITPO 3ABAHTAYKEHHSA JIITAKA 3 BXIZTHUMU
HHAPAMETPAMU, PO3NNOAIVIEHNMHU 3A HOPMAJIBHUM 3AKOHOM

3aja4ya Mpo 3aBaHTAXEHHS - 1€ 3a/la4a PO palliOHAIbHE 3aBAHTAXKCHHS
cymHa (miTaka, aBTOMOOLIA), sKe Mae OOMeXeHHA 3a obOcarom abo
BaHTaXomiTioMHIcTIO. KokeH momimeHnid Ha CyIHO BaHTaXX NPUHOCHUTH
NEeBHUIT MpUOYTOK. 3a/aua MoJjsirac y BU3HAYCHHI 3aBaHTAKEHHSI Cy/THa TAKUMU
BaHTa)KaMH, 1110 PHHOCSTH HAKOLIbIIHKA TprOyTOK [1].

Po3rnsiHeMo HacTynmHy 3ajady TNpoO 3aBaHTaXeHHs Jitaka. Jlitak
3aBaHTAXYEThCA mpeaMmeramMu ™ pisux TumiB. Koxen mpenmMer tumy !  mae

noxin % om i Baxkuth %i ToH. BaHTaxomimioMHicTh JiTaka - B TOH.

HeoOximHo BUOpaTH NpeAMETH, 3aBaHTAKEHHS SKHUX JO3BOJHUTH OTPUMATH
MaKCUMAaJIbHUI JJOXiJ1 0€3 MEePEBUIIICHHS BAHTXOIIMOMHOCTI JtiTaka [1].

Bimomi nekinbka anroputmiB [2] po3B’s3yBaHHSA Ii€i 3amadi Juis
HAaBEJICHOI BHIIE ICTEPMIHOBAHOI TOCTAHOBKHU. AJiC Ha TIPAKTHUII TOXOIU TOYHO
He Bimomi. ToMy akTyalbHUM € i1 PO3B’s3aHHS B yMOBaX HECBH3HAYCHOCTI.
MeTtoto poboTH OyIIO JOCTIIKCHHS BIUTUBY CTATHCTUYHOI HEBH3HAYCHOCTI i
po3poOJIeHHST TPOTrpaMHOTO 3a0e3MeueHHs Ui PO3B’SA3aHHA 3afadi  Ipo
3aBaHTa)KEHHS JIiTAKa B TAKUX YMOBAX.

Sk mpuknan po3rNISIHEMO 3a4ady MpO 3aBaHTAXKEHHS 3 BXIAHUMH
nammmm: M= Jg=MH33015}a; =321])B=3 ]

Hany 3amagy Oymo po3B’s3aHO METOAOM Iiepebopy Ta TaOIUIHUM
METOZIOM 1 0yJI0 BU3HAYEHO, IO € 5 IUIAHIB, [0 JAIOTh MAaKCHMAJIbHUHA MOXi
0e3 mepeBUIIeHHs BaHTaxommiAioMHocTi Jitaka: (0,0,5), (0,1,3), (0,2,1), (1,0,2),
(1,1,0).

Temep po3riasHEMO 3aqady MPO 3aBAHTAKCHHS JIiTaka 3 BXiTHUMH

JTaHUMU , 110 MiIIOPSIAKOBYIOTHCS 3aKOHY HOPMAJIBHOTO PO3IOILTY 3
10% BigXWJICHHSM BiJx A€TEpPMIHOBAaHUX 3HAYCHb. By/1eMO po3B’s13yBaTu 33134y

! Cryzenr 4 kypey kadeapu CAOM 3HTY
2 K.¢.-M.H., nouenT Kapexpn CAOM 3HTY
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METOJIOM Tmepebopy, sAKui peamizyeMo 3a momomoror maketra MATLAB.

3HaYCHHS TapaMmeTpiB Oynmemo 3amaBaTH 3a JIOTIOMOTOIO (DYHKIIT
normrnd(MU,SIGMA) makery Statistics Toolbox mporpaMHOro cepeaoBHIIa
MATLAB. ®ynkuis normrnd(MU,SIGMA) npusHayena i TeHepauii
NICEBJIOBUIIAJIKOBUX YHUCEJ 32 HOPMaJbHUM 3aKOHOM JJIsl KOXXHOI Tapu
napamerpiB MU (maremarnunoro cmogiBanHs) ta SIGMA (cepemnboro
KBaJIPaTUYHOTO BiIXMUIICHHS).

Byno mposeneno 1000 3amyckiB mporpamu. Otpumanu 4 BapiaHTH
ONTUMAITFHUX PO3B’s3KiB, IO BIAMOBINAIOTH PI3HUM pealizaiisM HaOopiB
BUIAKOBHX IapameTpiB. Po3moain npuOyTKiB A1 IIUX BapiaHTIB LIIOCTPYIOTh
IiarpaMy THITy <SIIIUK 3 Bycami», MOOyIOBaHI 3a JOTOMOTrOI0 (yHKIIi
boxplot() moBu R (puc. 1).

padik dyHKuiT

78
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Pucynok 1 — Bisyaumizartist po3B’sI3KiB 3a7a4i PO 3aBaHTaXKCHHS JIiTaKa

B skocTi  KpUTepir0  ONTHMAlBHOCTI  PO3MNITHEMO  CEpedHii
apupMeTHYHHUI TPUOYTOK /I KO’KHOTO 3 OTPUMAaHUX PO3B’sI3KiB:

¢ (0,0,5)—76,26276;

e (1,1,0)—75,64333;

¢ (1,0,2)—75,74387;

¢ (0,2,1)—75,8856.
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Ha ocHoBi mporo kpurepito ontuMansauM Oyae mwian (0, 0, 5). IIpote
BIJI3HAYMMO, [0 ONTHMAJIbHI PO3B’SI3KH, 10 BIAMOBIIAIOTH PI3HUM KPHTEPIsM,
y 3araJlbHOMY BHIAKy MOXYTh OyTH Pi3HUMU

Iepenik nocuyianb
1. Taxa, Xemni A. T24 BeneHHsS B HOCTIDKEHHs omepauidd, 7-e BumaHHs.: Ilep. 3
aur1. — M.: BugaBanuuii gim " Binesame", 2005. — 912 c:
2. H.II Kpewmep, B.A. Ilytko, U.M. Tpimia M.H. ®pigman: JlociimkenHs onepaiii B
exoHomini: HaBu. mociOnuk s By3is/; Ilig pex. npo¢. H.III. Kpemepa. — M.: IOHITI,
2005. - 407 c.
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YK 519.7
[asnenko 1.O.', Bpexnixia B.M.?

PO3YMHI ITPOIYKTU TA CACTEMHUI THKUHIPUHT

3HaOMCTBO 3 IH)KEHEPHMMH CHCTEMAMHU - I[€ MDKIUCHUILIIHAPHUN
MiAXi[ 10 CTBOPEHHS BEIHWKHX, CKJIAAHHX CHUCTEM, SKi BIAIOBINAIOTH IEBHUM
HabopaM JiJOBHX Ta TEXHIYHHMX BHUMOI. AepokocMmiyHa 1 0O0OpOHHA
MPOMHMCIIOBICTh B)KE€ JAaBHO BHKOPHCTOBYIOTH I1H)KEHEPHI cHCTEMH, 1 OaraTo
YOoro 3 TOTO, II[0 BOHH DPO3POOMIM paHill, 3apa3 3aCTOCOBYETHCS B IHIIMX
rany3sx. OCKIIBKH €HEProCHCTEMH, TPAHCIOPTHI, Teae(@OHHI Ta MepeXeBi
CUCTEMH CTaIOTh OLIBII PO3YMHUMH, iM MOTPIOHI IHTENIEKTYa bHI METOIM IS
iX MoOyI0BU Ta eKCIUTyaTaIlii.

CucreMuuii IHKHHIpHHT 3 3’sgBuBCA 3 1940-x pokiB, ajie BiH ITOYaB
BIIYYyTHO BHKOPHCTOBYBaTHCh B cHcTeMax momiOHmx NASA B 1990-x. Came
TOJI BUPOOHMKH TOYAJIH [TEPETBOPIOBATH 3BMUAHI MPOAYKTH B IHTEIEKTYaILHI
CHCTEMH, BIIPOBAIKYIOUM IH(OpMamiiHl TEXHOJOril I  BiA3HAYHIO
MOBOPOTHUN MOMEHT y PO3poOIli CUCTeMHUX MpoaykTiB. Jlumre 3 2000 pokis
TporpamMHe 3a0e3IeUCHHS B3sUI0 Ha ceOe MPOBIAHY POJh Y BUPOOHHIITBI.

IIpouec IHXUHIPUHTY CUCTEM - L€ MIPOLIEC BIAKPUTTA, AKUNM HA BIIMIHY
Bim mporecy BHpOOHMITBA (DOKYCYEThCS Ha ITOBTOPIOBAHMX 3axojax, SKi
3a0€3MeUyIOTh BUCOKY SIKICTh ITPOIYKIIT 3 MiHIMaJILHUMH BUTPATAMHU Ta YacOM.
IIpouec imKeHepii CHCTEM IIOBMHEH IIOYMHATHCS 3 BHSBIEHHSA DeaTbHHX
mpobjieM, sKi HEOOXiJHO BHPINIMTH, 1 BHU3HAYMTH HaHOiAbIn HMOBipHI abo
HAWOIIBIII HACTINKA BIUIMBY, SKi MOXYTh BUHUKHYTH. [H)KEHEepHI cucTemMu
nepeadavaroTh MOIIYK eJICTaHTHUX PIllIeHb IUX mpobiem [17.

IIlo Take MOHATTA pPO3YMHE BIMHOCHO Cy4YacHMX NpoAykriB? Ha
CHOTOJHIIIHINA JIeHb BCE€ pO3yMHE. Baxkko ysaBUTH c00I XuUTTd 0e3
IIpOorpaMoOBaHMX KyYXOHHHX IIpWIafiB, IHTEpAKTHUBHUX  BIiZeoirop Ta
Oararo3agauHux MOOIIBHHX TeledOHIB, SKi 3aIUCYIOTH Bifeo, APYKYIOTH
(dororpadii, meperiaamaroTh BeO-CTOPIHKA Ta BIATBOPIOIOTH MY3HKY. JliTaku
MOXYTh 3HAWTH CBIM HIIAX, YHHKAIOYM 3ITKHEHB, 1 MM pO3PaxOByeEMO Ha
IHTENCKTyaIbHI TOYHI CHCTEMH 3aXHUCTY, sIKi 30epiraroTh Hac B Oe3Merri.

ChOrOfIHINIHI ~ PO3yMHI MPOAYKTH Ta TOCIYTH € pPe3yJbTaToM
KOHBEPreHIil BHPOOHUIITBA, ENEKTPOHIKM Ta iH(QOpMamiiHUX TEXHOJIOTIH.

' Cryment rp. CIHX 2015-1, XapkiBchKuii HAIiOHANBHHII YHiBEpCHTET

MICBKOT'O rOCIOapCcTBa
K.r.H., moment xadenpu I[IpuknagHoi marematuku 1 iH(poOpMaUiHHUX
TEXHOJOT1H, XapKiBCbKUI HAIlIOHAIBHUI YHIBEPCUTET MiCHKOTO TOCHOAAPCTBA
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BupoOHHMKH 3pO3yMiTH, IO BOHH MOXYTh CKOPHCTATHCS BEIHYC3HUMHU
JOCSTHEHHSIMM B Tally3i MIKpPOEJIEKTPOHIKH, MPOrPaMHOI0 3a0e3redeHHs,
MeXaHIYHUX TPUCTPOIB, AATYHMKIB i MPUBOJIB JUIsl CTBOPEHHS HPOIYKTIB, SIKi O
3IUBYBAJIH SIK CBOIX KJIIEHTIB TaK 1 KOHKYPEHTIB [2].

Hemae cyMmHIBY, 0 HaWBaXIuBIIUM (HAKTOPOM IHTEJIEKTYaIbHOI
IIPOAYKTOBOI PEBOIONII € (eHOMEHAIbHE 3POCTaHHS OOYHMCIIOBAIBLHOL
[OTYXKHOCTI. Y KOXXHOMY PO3YMHOMY IPOAYKTY BOYIOBaHI MiKpOIIPOLIECODH,
SIKI BUKOHYIOTH aJTOPHTMH, aHAII3YIOTH JaHl, BUKOHYIOTh BEJIMKY KIJIBKOCTI
0o0YMCiIeHh Ta KOHTPOJIOIOTh BCI MEXaHIYHI Ta €JIEKTPOHHI KOMIIOHEHTH
PO3yMHOTO MPOAYKTY. sl BUKOHAHHS POOOTH MIKPOMIPOIECOPH BUKOHYIOTh
THCSY1, 1HOJI MIJTLHOHH, PSIAKIB IIPOIPAMHOIO KOY.

Hampuxnaz, cygacHi aBToMOO1I1 MICTATh AECATKH MIKpPOIIPOIIECOPIB, SIKI
BUKOHYIOTh 100 MINBHOHIB PsAAKIB Komy - 3 MeToro HamanHs 250 mo 300
(yHKIINA BOMIISIM Ta TTaCaKUPaM.

OCKIJIbKM BUPOOHUKH HAMIBIPOBIIHUKIB IIPOIOBKYIOTE BUPOOIISTH BCE
Olible 1 OUIBIIE MOTY)XHUX MIKPOIIPOLIECOPIB, MOYIIMBICTL I PO3POOHHUKIB
[IPOTPAMHOI0 3a0€e3eueHH s CTBOPIOBATH HOBY (DYHKI[IOHAILHICTE Bi3yaabHOI'O
BHOYXy cCTpiMKO 3poctae. Ile xopoma pid, OCKUIBKH OLIbIIa YacTHHA
obnagHaHHs, B AK€ AU(MEPEHIIHOBaHl IPOAYKTH IIBUIKO CTalOTh TOBAapHHMH.
Bce wacrime me mporpamHe 3a0e3leUeHHs, a HE CJCKTPOHIKa, TO3BOJISIE
MPOIYKTY BHIIIATHCS 1 BUTPABaTH YacTKy pUHKY [3].

IIpuTaMaHHa THYYKICTh IIPOIPAMHOIO 3a0e3lCUeHHS HAlae BEINYE3HY
KUTBKICTh MOYKITUBOCTEH I PO3POOKH JOJATKOBUX (DYHKITIH, IO JO3BOJSIIOTH
BUPOOHHMKAM MOJIEPHI3yBaTH CBOIO TPOAYKIIO 3 YpaxyBaHHIM OYiKyBaHb
3aMOBHHMKa BiJ HOBU3HW. Hampukiax, choromHimHi mpoBiani MP3-mmeepn
pobissiTh HabaraTo Ounblie, HiX MPOCTO I'paTH MY3WKY; BOHH PO3MILIYIOTh
My3u4Hi ~ OiOJNIOTeKH,  TeperjsgarTh  Bifeo,  MIATPUMYIOTH  OOMIH
NOBIZOMJICHHSIMH, HAJ[al0Th IrPU Ta 3allyCKaOTh NPOrpaMH iHIIUX BUPOOHHUKIB.
Kpami mpomyktn  MOXyTe OyTH  JIeTKO  OHOBIIEHi, 1100 jonaru
(YHKIIIOHAJIbHICTB, 1100 BOHM MIIUTK B HOTY 31 3MiHAMU Ha PHUHKY.
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YK 004.6
aciuauk M.C. '
KOI'HITUBHA MOJIEJIb CTPATEITH 3ATIOBIT AHHS POCTY
COMIAJILHO-EKOHOMIYHOI HATIPYKEHOCTI

IIpu anami3i ingopmarii 3a octanHi Tpu poku (2016-2018 pp.) MoxHa
3poOMTH BHCHOBOK IIPO TIIOCTYIIOBE 3pPOCTaHHS, SK 3arajlbHOI KITBKOCTI
3JI0YMHIB, TaK i KUIbKOCTI Kpanikok. Ha puc.]l mpuBeseHo 3araiibHy KUIbKICTh
3JI0YMHIB, BUMHEHHMX B YKpaiHi, KUIBKICTh 3JI0YMHIB HPOTH BIACHOCTI 1
Oe3mocepeIHbO Kpaaikok. [Hpopmallis Mpo KibKICTh 3JI0YMHIB B3sTa 3 CAUTY
I'enepanbHOi mpokypaTypu Ykpainu [2]. 3 yciX 3J0YHMHIB MPOTH BIACHOCTI
HAWOLIBII MAcCOBUM 3JIOYMHOM B YKpaiHi [1] € KpamiKku, IO CKIAJIar0Th
oimemre 40% Bix 3araabHOT KUTBKOCTI 3II0YUHIB.
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Puc 1. Ilunamika 3nounHiB B YkpaiHi 3a 2016-2018 pp (1okBapTansHO)

Jns npoBeneHHst peopMyBaHHsT B MPEBEHTUBHIN MOMITUII 1 MpOTHAii
pOCTy 3JIOYMHHOCTI Ta COMLIaTbHO-EKOHOMIYHIM HANpPYy>KEHOCTI HEOOXimTHO
3MIHUTH TIPOIEC pearyBaHHS Ha TMOPYIIEHHA Bl KapaJbHOIO Ha
ynepemKyBaIbHINA. st po3poOKHM yIepeKyBaJbHUX CTpaTeriii KOPUCHUM
METOJIOM € KOTHITHBHE MOZETIOBAHHS, IO TOJISATae ¥ opMarizamii mpuiHATTS
pIIIEHHS Ha OCHOBI EKCHEPTHHX Ta IHTYITWBHUX 3HaHb. Ha pmc.2 HaBemeHO
KOTHITUBHY MOJENb, 1o moOynoBana y mporpami Vensim. L{impoBa BepmmHa

! Acmipant 3HTY
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3HAKOBOTO oprpada BiAMOBiAa€E PIBHIO COMiaTbHO-CKOHOMIYHOT HAIIPY>KEHOCTI.
Kepytoui BepuHu — 1Lie (hakTOpu, KEpyBaHHsS SKAMH BIUIUBA€ HAa LIBOBY
BepuIMHY. Bci kepylodi BepIIMHM yTBOPIOIOTH JBI BENWKI MiArpynH: 0coOUCTi
(dakropu (ocBiTa, PEJITIHHICTD, cimeitHui CTaH, 3aJICKHOCTI,
IUIATOCIIPOMOXKHICTD TOIIO) 1 COLiaNbHO-eKOHOMIUHI (hakTopu (Temn iH i,
3a0e3neueHHsI TPaIelo, KUTTEBO-CKOHOMIYHHIA PiBEHb HACEICHHS, 0e3p00iTT,
KUTTEBI YMOBH TOINO), IIO BiANOBIJAIOTh JBOM pIBHSIM YIIPaBIiHHSI —
0COOHCTOCTI Ta CyCITLIbCTBA.

= HapkoTuHHa/ amKoronbHa
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+ A
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CKOHOMIMHA :
clan 3 HarpyTa
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T'apanTtoeani
COLEUTLIATH

™ -

3abesneuenna

Tiparteto
/

Puc. 2. KorniTuBHa MOJIENb IS yIICPEIKEHHSI COLIAIbHO-EKOHOMIYHOT
HAaIpPYXEHOCTI Y CyCIIbCTBI

BuBuenns 1 aHami3 KOTHITUBHOT MOJENI T03BOJISIE€ BUSIBUTH 3B SI3KH, 110
BIUIMBAIOTh HA COIiaJIbHO-CKOHOMIYHY HAIpy>KEHICTh, MPOBECTH CBOEYACHE
BIJICTe)KEHHS 3a3HAYCHUX TIPOILIECIB Y CYCHUIBCTBI 1 pO3pOOUTH MpOorpamMu LIS
yIepeKeHHs] HeOakaHUX CUTYyallid 1 3SMEHIIEHHS KUTbKOCTI 3JI04HHIB.
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Ierposa 0.0.',, Jlymaposa A.C.

PEAJIIBALIIA TEXHOJIOI'Ti DATA MINING

KnacnuHe BW3HAYeHHS TEXHOIOTIT «BUAOOYTKY maHmx» (Discovery—
driven Data Mining), sike Oynmo BBeaeHo ['puropiem II’stenpkum-Ilamipo
(Gregory Piatetsky-Shapiro) B 1989 pomi, — e «BHABICHHA y HMOYaTKOBUX
JAHWUX paHille HeBIIOMHX, HETPUBIAJBPHUX, IPAKTUIHO KOPHUCHHX 1 TOCTYITHUX
iHTeprperanii 3HaHb, SIKi HEOOXiHI Ui NPUHHATTS PillieHb B PI3HUX cdepax
JIFOACHKOI AisIbHOCTI» [1].

B ocHoBy cydachoi TexHosorii Data Mining mokianeHa KOHIICTIIIiS
ma0JIoHIB, 110 BiIOOpaXaroTh GpparMeHTH O0araTOACIEKTHUX B3aEMOBIJTHOCHH Y
naHux. Lli mabioHuM SBISIOTE COOOI0 3aKOHOMIPHOCTI, BJIACTMBI BUOipKam
JIaHUX, SIKI MOXYTh OyTH KOMIIAKTHO BHUpPaXEHI B 3pO3yMiNid Jr0oauHI (HopMmi.
[Nomyk mrabmoHIB NPOBOAUTHCS METOJAMM, HE OOMEXEHHMH paMKaMu
anpiopHUX MPUIYIIEHb ITPO CTPYKTYPY BHOIPKN y BHTIISNI PO3MOALIIB 3HAYCHB
aHaIli30BaHUX ITOKa3HUKIB [2].

Sk iHCTpyMeHTanpHHN 3acid, B SKOMY pEali30BaHO METOOM aHANTi3y
Data Mining ta OLAP, oOpano anamitmuny miatdopmy Deductor. Ommc
Deductor Academic — TeXHONOTIYHOI TIATGOPMHE ISl CTBOPEHHS 3aKiHYEHUX
AHAITUYHUX PpIlMICHb — 0a3yeThCs Ha TEXHIYHIA JHOKyMEHTamii, sKka
3HaXOJUTHCS B BIIKPUTOMY JIOCTYIII Ha odiniiHOMY caiiTi kommanii BaseGroup
Labs i € m1s1 HeKOMEpLIHHOrO HaBYaJbHOTO BHUKOPUCTAHHS OE3KOIITOBHOIO i
MIPU3HAYCHOIO TUTBKH JIJIsl OCBITHIX Iijei [3].

B 3ampomnonoBaHiii poOOTI HaBENECHO CTBOPCHHS CTPYKTYpPH CXOBHIIA
MpoIeCcy MPOAaXy TOBapiB B IHTEpHET-MarasuHi €JIEKTPOHIKA Ta MOOYTOBOL
texHikH «Comfy».

[Nepmmii kpok mpu poOOTI 31 CXOBHUILEM JaHUX — I1€ CTBOPEHHSI HOBOTO
MTOPOKHROTO CXOBHWINA, B SKOMY HEMAa€ JKOTHOTO 00’ekTa (Iporecy, BUMIpY,
¢baxry).

Ha npyromy kpomi Oyno BimoOpakeHe CIpPOeKTOBaHY 0a3y ITaHWX

K.T.H., JOUEHT Kadenpu NpPUKIATHOI MaTeMaTHKH 1 iHdopmariiHux
TEXHOJIOTiH XapKiBCEKOI0 HaliOHAJBHOTO YHIBEPCHTETY MICBKOTO TIOCIIOJApCTBa iM.
O.M. beketoBa.

CTyIeHTKa 4-ro Kypcy Hampsmy miarotoBku 6.050101 «Kowmm’roTtepHi
HayKm» XapKiBCbKOTO HAI[lOHAJBHOTO YHIBEPCHTETY MICBKOro rocmogapctsa iM. O.M.
bekerosa.

86



marasuHiB «Comfy» B cXOBHWIIE 3a IOINOMOTOI0 PEIAKTOPYy METaJdaHuX.
Po3pobisieHa cTpykTypa MeTaJaHHX CXOBHINA Ma€ 5 BHMIPIB, IS SKUX
peaiizoBaHa iepapxii BUMIpiB.

Ha TperboMy Kpolli BUKOHaHO Tpoliec pOpMyBaHHSI «CHDKUHKHY, 1 IIUM
KPOKOM 3aKiHUYETBCS TPOCKTYBaHHS CTPYKTYpH Ta MeTajganux. Ilicis
CTBOPEHHS CTPYKTypH CXOBHIIE SBJIS€ COOOI0 TMOPOXHIM Qain 3
HaJAIITOBAaHUM CEMAaHTHYHMM MIapoM. Y TaKOMy BWIJIS/II CXOBHIIE IAHUX
TOTOBE /IO 3aBaHTAXEHHS B HHOTO JAaHUX I3 30BHIMIHIX CTPYKTYPOBAaHHX
mkepen. [l mporo Oymo Hammcano crenapiii B Deductor Studio, sxwid
BUKOHY€ TaKi (hyHKIIIi:

— immopt ganux B Deductor Studio 3 Bu3HaueHnx Qaiinis;

— 3aBaHTAXCHHS JaHUX B BUMIpH Ta mporecu cxoBuiia Deductor
Warehouse.

ITpu cTBOpEHHI crieHapito OyJI0 JOTPUMaHO HACTYITHHUX MTPaBHUIL:

— TEepIINMH 3aBaHTAXYBAIKCS BCl BUMIpH, 110 MAlOTh aTpHOYTH;

— BHUMIpH 3aBaHTaKYBAJIUCS, NOYMHAIOYM 3 CAMOTO BEPXHBOTO PIBHA
iepapxii.

[Micns  ycmimHOrO IMHOPTYBaHHS CTBOPEHHMX YOTHPHOX TEKCTOBUX
(aiiniB, B CTBOPEHOMY CXOBHIIII JaHUX OYJIO 3aITyIIEHO NPOLEC 3aBAaHTAKEHHS
AHUX B CXOBHIIE 3 BKa3aHHSAM BIIIOBIIHOCTI €JIEMEHTIB 00’€KTa CXOBHIIA
MOJISIM  BXITHOTO JpKepena maHux. OTpuMaHUi cueHapili 3aBaHTaKEHHS
MIpUB’sI3aHUI HE J0 NaHUX O€3MOCepeaHbO, a O IX CTPYKTYpH, TOOTO B HHOMY
3MOJIENIbOBAaHA  IOCITIJOBHICTh  JiH, SIKI MOTPIOHO BUKOHYBaTH ISt
3aBaHTa)XEHHS JIAHWX Y CXOBHIIIE JAHUX: iMeHa (aiiiiB-IpKepen, BiJNoBiIHICTh
noiiB Tomo. OAMH pa3 CTBOPEHWil ClieHapiil 3roJloM 3aCTOCOBYETHCS JUIS
TIOTIOBHEHHS CXOBUINA JaHuMH. OJIHe 3 HaBaXIIUBIIIMX MPU3HAYEHb METOJIIB
Data Mining nonsrae B HarjisAHOMY MpPEACTAaBICHHI pe3yNbTaTiB 00YHCIEHBb
(Bi3yaumizamii), mo m03BOJISIE BUKOPHCTOBYBaTH iHCTpyMeHTH Data Mining
JIIO/IBMH, SIKI HE MAIOTh CIHENialIbHOT MaTEMaTHIHO] MTiATOTOBKH.

Ilepenik nocunanb
1. Meroasl u moxenu ananu3a nanubix: OLAP u Data Mining. / [A. A. BapcersH, M.
C. KympusHos, B. B. Crenanenko, 1. U. Xomnoxn]. — CII6. : BXB-Ilerepbypr, 2004. —
336c.
2. Taxmua H. b. bu3zHec—aHanuTHKa: OT AaHHBIX K 3HaHWsAM (+CD) : yue6. mocobue —
2-e u3., nepepad. u gom. / H. b. [Takiun, B. U. Openikos. — CII6. : [Tutep, 2010. — 704
c.
3. BaseGroup Labs. Texnosornu ananusa naHHbeIX [Enekrponuumit pecypc]. — Pexunm
nocTymy: http://www.basegroup.ru.
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Ierposa 0.0.', Mapripocsn M.K..>

AJITOPUTM PO3MIBHABAHHSA B CUCTEMAX TEXHIYHOI'O 30PY
POBOTIB

Mopnens cuCTeMH TEXHIYHOTO 30py poOoTa Tpu3HAdeHa It
JOCJIIKSHHS TIPOIIeCy MOTepeIHboi 00pOOKH Bi3yaabHOI iH(OpMalii. MeToro
JOCTIDKEHHS €:

1) BUB4YEHHS XapaKTepUCTHUK MPOIECY PO3Mi3HABAaHHS 00 €KTIB;

2) BUKOpDHCTAaHHS MOBM IporpaMmyBaHHi VBA jans HanucaHHS
Iporpamu 3 O0YKCIEHHs 3HaYeHb PU3HAKIB Y BIAMOBIIHOCTI 10 300pakeHHs [
. );

3) crBopeHHs 2D-xMapu Todok (pointcloud);

4) BUKOHaHHS KIACTepi3allil 3TigHO 31 3HAYECHHSAMH MPHU3HAKiB y
BIJIIOBiTHOCTI 110 300paskeHHs f (X ,)).

OpmnuM 3 MeToniB 00poOKkH 300pakeHp € OiHapHU3allis, siKa MPeICTaBiIsIe
c00O0¥0 TIPOIIEC TIEPETBOPEHHS 300paKEeHHS, IO CKIATA€THCS 3 Tpajallii 0IHOTO
KOJBOpY, B OiHapHE 300pakeHHs, TOOTO 300pakeHHs, B SIKOMY KOXKEH ITIKCENb
MOXe Martu TUIBKU JiBa KOJIbOPH
(uopHuii Ta Ginuii Koip).

Bynp-sike 4opHO-Oine 300pakeHHs Moke OyTHM 3aJaHO y BHIJISAI
¢yHKIil 1BOX 3MIHHUX [ (X, ), IO XapakTepu3y€e IHTCHCHUBHICTb TOYKH
300paXeHHsI 3 KOOpAMHATaMH X, ). Bigomo, 110 KOKHa TOYKa ONHUCYETHCS HE
TUTBKH I KOOpAWHATAMH X, ), alie¢ ¥ JOJATKOBOKO IH(POPMAIIEI MPO TOUKY
(xomip, 3HAYCHHS IHTEHCHBHOCTI Tomo). [Ipn oTpuMaHHI 300paskeHHS MOXHA
OTpUMATH XMapy TOYOK, IO BU3HAYAETHCSH SK HAOIp IpperymspHUX TOYOK
P={p,, ps b3, ... pn} B 2D abo 3D.

B saxocTi npu3HaKiB 300paKeHb BUKOPUCTOBYIOTHCS BEIMIHHU

yiwg) = ‘[ﬂm ¥l = yal

K.T.H., JOUEHT Kadenpu NpPUKIATHOI MaTeMaTHKH 1 iHdopmariiHux
TEXHOJIOTiH XapKiBCEKOI0 HaliOHAJBHOTO YHIBEPCHTETY MICBKOTO TIOCIIOJApCTBa iM.
O.M. beketoBa.

2 cryzeHt 4-ro Kypey HampsiMy migroroBku 6.050201 «CrcreMHa iHKeHepis»
XapKiBCBKOTO HAIIOHAJIBHOTO YHIBEPCHTETy MiChKOro rocmomapctBa im. O.M.
bekerona.
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ne ¥(W,) — BenuunHa k-ro npusHaxa;

L — inenTudikaniiHui KOHTYp, TOOTO KPHBa B IUIONIMHI 300pakeHHST;
#lvi 2.¥) — arosa pynkmis;
k — HOMEp TIpU3HaKa.

Juis  oOumcieHHs 3HAYeHb TPU3HAKIB Ui 300paxkeHHs f (x, V)
po3pobiena ¢popmMa 3 ypaxyBaHHSIM KBaHTYBaHHS 300pa)KeHHsI Ta BUKOPHUCTAHO
BUpa3 U1l MOACTIOBAHHS NPOLECY PO3Ii3HABaHH: B3JOBXK KOHTYpY L:
yife = Fyln = 0)'¥ — 13E Efpm (cos 2] B (vt Lnsin L3ns®] (o 1067(—f 24 An) |

ne N — po3MIpHICTh TUCKpETH3aIlii, TOOTO YMCIO JUCKPETHHUX TOUOK, Ha
sIKE PO30MBA€ETHCS KOHTYD L;
n=01..N-1,
i
[ — 00epT 300paskeHHs Ha KYT W pan.

HacTymHUM KpOKOM IIiCJIi OTPUMAaHHS CTaTHYHOTO 300pa)KEeHHs, IO
OTPHUMaHO B pe3yibTari oOumciaeHHs (QyHKIII IBOX 3MIiHHUX f (X, V), €
KIacrepizamis, 00’ekToM sKOi € craTmgHe 300pakeHHA. CTaTUCTHYHE
300pakeHHsI MOYKHA PO3MVIAATH SIK CEPEHOBHINE, L0 NPEICTaBIIe COOOI0
CYKYIHICTh 00’ €KTIiB Pi3HOTO KOJIBOPY, MPHUIOMY KOKEH 00’ €KT Ha 300paskeHH1
OIUCYETHCSI CBOIM KOJILOPOM, IO € OCHOBHMM IIpHU3HaKaM Kiacuikarii
00’ekta. ToMy HEOOXITHO BMITH BUAUIATH OyIb-sIKUH 3 00 €KTIB, sIKi HaBEACHI
Ha 300pakeHHi. B HamoMy BUTanKy 00’€KTH MaroTh ab0 OuLTMI abo YopHWMIA
KOJIip, 1 3aJa4a 3BOAMTHCS 10 BCTAHOBJIEHHS 32 300pakK€HHSM IIpeaMeTa Horo
Ty (3amada posmizHaBaHHS). Kiacrepizamis € 3amadeto rpymyBaHHS Habopy
00’eKTiB B KJacTepi, B AKOMY 00 ’€KTH OLIBII CXOXi Opyr Ha Apyra, HiX B
iHmUX kmacrepax. B po6oti Oyme BUKOPUCTaHO KIACHYHHUN anroput™M k-mean
clustering. [IpuHINT anTOPUTMY MOJATAE B MOIIYKY TAaKUX HEHTPIB KIACTEepiB
Ta HaOOpiB €IEMEeHTIB KOXHOTO KJIacTepa MpH HAasBHOCTI Meskoi QyHKII, 110
BHPAXKAE SKICTh IIOTOYHOTO PO3OUTTS MHOKHMHU Ha k KI1acTepiB, KON CyMapHe
KBaJIpaTUYHE BIJIXWJICHHS €JIEMEHTIB KJIACTEpiB BiJi LEHTPIB IMX KIACTEepiB
Oyze HalMEHIIIHM.

Ilepeaik nocujianb
1. Xopu B.K.II. 3penne poboros / b.K.I1. XopH. — Ozon.ru., 1989. — 488 c.
2. TIsio A. TexHu4eckoe 3peHre podotos / A. Ilpto. — M . : MammHocTpoeHue,
1987.-320 c.
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VYJIK 004.6
Ponano .M. !
MOJEJIFOBAHHS YITPABJIIHHS JIOSUIBHICTIO ITEPCOHAJTY
MEPEXI AIITEK

Cucrema B3a€MOBITHOCHMH MK BJIACHHKAMH aNTeYHOI MeEpexi Ta
MpalniBHUKaMU aNTeYHHUX 3aKIaJiB MOBHHHA 0a3yBaTHCh Ha JIOBIpi Ta MOBa3i,

OCKIJIbKM OCHOBHE NparHeHHs CIIBpOOITHWKA anTeKu — e CHpaBeIuBe
CTaBJIEHHsI 10 ce0e Ta MOXIIMBICTh MPO(EeCiiHO PO3BUBATHCS B PaMKaX CBOET
pobotu. JlosmmeHicTe (amrn. loyalty — BipHICTE) — XapaKTepHCTHKA

CIiBPOOITHHKA, siKa BU3HAYA€ HOrO MPUXUIBHICTH MICIO POOOTH.

Bupasumo JI0sIBHICTE EPCOHAITY 4epes3 TEOPio PO3BUTKY CHCTEM, SKa
BUKOPHCTOBYE S-00pasHy KpHBY, 3[iIHO sKOi Oyib-sika CHCTeMa MPOXOIHTH
JIeKiJIbKa €TaliB CBOI'O PO3BUTKY (CTaHOBJIEHHS, IHTEHCHBHOTO 3pOCTaHHS,
cralimizarii, «BMHPAHHS» ).

TloremmissEa Crarapea
ToATEEICTE ToATEHICTE

Copai=ara,
FORTEEICTE

HTIBOEHE MOMEHT MOMEHT EXONY E OPraFiSaimo
Puc 1. ®opmyBaHHs CyMapHOT JOSUIBHOCTI

3rigHo mi€l KOHIEMIii MOTeHIIIfHAN CIIIBPOOITHUK aNTeku CIIOYaTKy He
BoOJIOZTi€ 1H(OPMALIIEI0 TIPO OpraHi3aliio, BiH 3HAXOIUTHCS y «HYIBOBI» TOUII.
3rooM 3HAaHHS HAaKOMUYYIOTHCS, (DOPMYETHCS iNeanbHAa KapTHHA OYiKyBaHb,
ioro mosumbHICTH 3pocTae. Ha cramii cralimizarii JIOSUIBHICTH CITIBPOOITHHKA
MTOYMHAE 3HIKYBATHUCS, OCKITBKI BUHUKAIOTH PO30DKHOCTI MiXK iI€aTbHUMH Ta
peasJbHUMHM KUTTEBUMHU peatisMu (puc. 1). ITincymkoBa nosuibHICTE Oynie THM
BHINC, YNM OUIBIIOI0 € CXOXICTh MDK IJCaTbHOI 1 PEalbHOI KapTUHAMH
KUTTA [1].

Ha ocHOBI aHamizy 3MiCTOBUX TeOpiii MOTHBAIl BUIUIMMO JBi IpyId
(akTopiB, SAKi BINIMBAIOTH Ha ()OPMYBaHHS JIOSUIBHOCTI MPAIiBHHUKIB 3aKJIaJliB
anTeyHOi MepeXi: OpraHizamiiiHi Ta BHYTpilIHI mepcoHambHI  [2].
Opranizatiiini: yBara 3 60Ky KOMIIaHii, 3apo0iTHa 11ata i 60HyCH, aTMochepa
B KOJIEKTHBI, 3aJOBOJICHICTb KEPIBHHITBOM, pPI3HOMAHITHICTb pOOOTH,

! Acmipant 3HTY
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Kap’€pHHH pPO3BUTOK, WPECTIDK OpraHi3ailii, aBTOHOMis, JOBTOCTPOKOBE
IUTAHYyBAaHHS, CIIPaBEUIMBI MpaBWiIa i BUMOTH, AKICTh MPOYyKii abo MoCmyT,
iHHOCTI. BHYTpimIHI epcoHalbHI: CTaTh, BiK, MOCana, OCBiTa, CIMEHHIIA CTaH,
CTaX po0OOTH, KyIbTypa OpTaHi3amili TIpari, CcoIialbHa 3aIyYeHICTh B
opraisaiiiro, peajisaifisi O4YiKyBaHb, OCOOMCTa 3HAUYYIIICTh B OpraHi3aiii,
poboTa mopyu 3 10MOM, Iepiiunii npodeciituuii JocBiz.

KornituBHe MopenmtoBaHHs — (¢opManizaiisi 3HaHb, NPHHHITTS
pilleHHsT Ha OCHOBI O0Opa3HMX Ta IHTYITUBHMX 3HaHb. B cepenoBuiii
MIPOTPAMHOTO KOMILIEKCY «Vensimy mo0yIyeMO KOTHITHBHY KapTy CHUTYyaIlii —
opieHTOBaHMK Tpad (pmc.2), BEpUIMHM SKOTO BIAMOBIAAIOTH (aKTOpaM
CHUTYyaIIii.

Oprasisauiftsi gaktop

Axtosiouia

Tlepconamit dasrapin

{ com | g * 7 < Ciuefle
1 o e [

cTan

Puc. 2. KorHiTuBHa KapTa JOSIIBHOCTI IEPCOHATY

[ToOynoBana KOTHITUBHA MOJENb JIa€ KAPTUHY NPHYMHHO-HACTIIKOBUX
3B’SI3KiB MK (paKTOpPaMH JIOSITFHOCTI IEPCOHATY Mepexi anTek. JlocimKeHHs
Ha OCHOBI MOJIEJII METO/IOM IMITYJILCHUX TIPOIIECIB JO3BOJISIE OTPUMATH MPOTHO3
PO3BUTKY cHTyamii B yMoBaXx oOpaHOi crparterii st BHOOPY HaiOLIbII
ONITUMAIIFHOTO PIllICHHS 3 YIPaBIiHH JOSIBHICTIO TIEpCOHAIA.

Iepenik nocunanb

1. Homuusik B. M3mepeHue JNOsUTbHOCTH: NeiicTByromIas Moneins. // [lepconan-Mukc,
2004, Ne2, ¢.114-119, Ne3, c. 105-108.
2. Curmunano JIx. lena nosubroctu / Jxeiimc Curnnano, Maprapet Jlxxopmkuanuc //
Bectauk McKinsey. —2004. — Ne 1. — C. 18-24.
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YK 519.81
CumoHenp F.B.l, Xom’sik T.B.?
MPUAHATTS PIIIEHHSA ONTUMAJIBHOI'O BUITYCKY IMTPOJTYKIIII 3
HEYITKUMHU TAPAMETPAMU
B po06ori BupimeHo 3agady migpaxyHKy BHITyCKY ONITUMAIIEHOTO 00CATY
MPOAYKIIi Ha MiIMPUEMCTBI 3 BUTOTOBIICHHS IIOKPHUTTIB. Y 3B’A3KY 3 TUM, IO B
pearsHOMY JKHTTI MarOTh MICIIe HEPeTrYJIIPHI ITOCTAaBKH, 3YMOBJCHI Pi3HHM
nepe0iroM Mo, Ta iHII 00CTaBUHU, SKi BIUIMBAIOTh HA TPOLIEC BUPOOHUIITBA,
JlaHy 3a/1a4y OINTHMi3alii He MOXXHa pO3MISLAATH SK 3BHYAlHY 3ajady
JIHIKHOTO MPOrpaMyBaHHS.
IMocraBumo 1BI 3amadi  onTHMI3amii  POOOTH MIANPUEMCTBA 3
BUTOTOBJICHHS ~ MOKPHUTTIB ~ HACTYIHUMH  MaTeMaTHYHUMH  MOJEIISIMH.
MarematiuHa MOZIEJIb NEePILOi 3a1a4i Ma€ TaKUil BUTIISL:

>

0.075%x, + 0.301 g + 0.043x; + 0116, £ 130
0160xy + 0.272x; + 00562, + 0.082x, £ 320
0.055x, + 0.174%5 + 0.096xg + 0.040x, % 54

Jpyroi 3amadi:

T(xy, Xg, Xgo Kg) = Cyxy + Coxz + Coxg + Cprg—2» max’l
007525 + 0,301 x5 + 0.043x; + 0.116x, S 150
0.160x, + 0.272x; + 0.006x, + 0.062x, § 320
0.05%x, + 0174x; + 0.096x; + 0.040x, % 54

ne i - 00’eM BUTOTOBJICHOTO MTOKPUTTSL, i- HOMEP IOKPUTTSI.

e

Iepura 3ajaua € HE3BMUYHOIO Uepe3 HediTki mapamerpu Ci mimpoBoi
GbyHKIIT, 110 MaroTh HeUiTKi 3HAYEHHS i 3HAXOIATECS y

wexax: €y = [50:95) € = [87;150]. T; = [40;86), € = [90; 120].

! Crynentka rpymn CA-15, HTY «J{HinpoBchKa MOMITEXHIKa
2 K. .M. H., nouent kadeapu CAY, HTY «JIHinpoBchKa MOMTEXHIKa
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Jpyra 3aa4a nposBIIsie CBilf XapakTep B MepHioMy 0OMEXeHHi, sSike TOBOPHTH
PO MOXKJIUBICTH IOKYIIKH CUPOBHHH T1iJ] 4aC BUPOOHUIITBA.
st naHnx 33124 BUKOPUCTAHO TaKi METOJU PO3B’SI3aHHS:
* y BUIAJKY 33J1a4i i3 HC HEYITKUMHU KOe(]illieHTaMH ITLOBOT (PYHKITIT
- METoJl TMOLIYK KOMIIPOMICHOTO pO3B’S3Ky Ha OCHOBI BHOOpY
OYiKYBaHWX 3HAUYEHb MTapaMeTpiB;
- BUOip KOMIIPOMICHOTO PO3B’513Ky METOIOM IIOCIT0OBHOT PEIyKIIii;
* Y BUIIAJKY 3a]1adi i3 HEUITKUMHU OOMEKCHHIMHU
- MEeTOJ PO3KJIAAAaHHS HEYITKOI MHOXXMHH IOIYCTHMHX AbTEPHATHB
Ha MHO)XHHH.

Po3p’s3aBmm  3amadi JaHWUMHA  METOJAMM  BHHAWIAEHO OINTHMAaIbHI
napaMeTpu 1UIboBOI (YHKIIT — TOOTO 3HA4YEHHsI KUIBKOCTI MPOAYKINi, IO
MOTPIOHO BUTOTOBHUTH ISl ONTUMAJIBLHOT POOOTH CUCTEMH.

BucnoBku

Merto/ nocniioBHOT peayKuii oromMarae 3HaiTH TOYHHUH PO3B’SI30K, Ha
BiIMIHY BiJ MeTOQy 3 BHOOpPOM OYiIKyBaHMX 3Ha4eHb IapaMeTpiB, ajpKe
OCTaHHIi 0a3yeThCs HA MPHUITYIIEHHIX BUPINTyBaya.

3a TOTOMOTOI0 METOY IMOCTIIOBHOI PEAYKIii 3HAWJCHO ONTUMATbHIHA
MMOKa3HUK KUTBKOCTI TPOMYKMii, MO Tpeba BUTOTOBUTH, SKHHA MPU3BEIE IO
mpudyTKy B 136 450,9 rpH.

Meton po3knamaHHs HEUiTKOI MHOXKHHH JOITyCTUMHX albTEpPHATHB Ha
MHOXMHH JIO3BOJISIE BpaxyBaTH MOXKIMBOCTI PpO3MIUPEHHS OOMEXKeHb. 3
€KOHOMIYHHUX 3aKOHIB BIZIOMO, IO 31 30UIBIIEHHSM CHPOBHHHU 301UIBLIYETHCS
KUTBKICTh BHUTOTOBJICHOT MPOAYKIlI, METOA PO3KIaJaHHSI HEYITKOT MHOMXKHHHU
JONMYCTUMHX QJIbTEPHATHB Ha MHOXHHH JIO3BOJISE MiJpaxyBaTh KuIbKiCHI
MOKa3HUKKM (DYHKIIi 1 Ji3HATHCS SKHUX CaMe 3HAYCHb MPH3BEIC JOKYMIBIIS
CHPOBUHH.

Iepeaik nocuianb
1. Yc C.A., Kopsmkina JI.C. Mogeni # meroau NpuHHATTS pimeHb. HaBuanpHuit
nocioauk — 1. : HI'Y, 2014. — 300 c.
2. ¥Yc C.A. Cucremu Ta METOAW MPUHHATTS pilleHb. MeTOOWYHI peKOMEHJAIil 10
BUKOHAHHS JIa0OpaTOpHUX pPOOIT CTyJeHTaMu HampsMmy miarorosku  6.040303
Cucremuuii anani3 / M-Bo ocBitH i Hayku Ykpainu, Ham. rips. ye-1. — [I.: HT'Y, 2013. —
S5c.
3. 3aituenko FO.II. MUccnenoBanue onepauuii: Heuerkas ontumuzanus. YueO.
nocobue. — K.: Buma mkoma, 1991. — 191 c.
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YK 159.9.075
Ciukap M. O.!

CHUCTEMA IICUXOJIOTTYHOI'O AHAJII3Y TA AJTATITAILIIT

VY cydacHOMy CBiTi MOCTIHHO € HEOOXiIHICTh Y 300pi, aHaNTi3yBaHHI Ta
30epekeHHI BENUKUX 00’€MiB iHpoOpMarii. I3 po3BUTKOM TEXHOJOTIH MaroTh
PO3BHBATHCSI METOAM B3aEMOJII 3 €NEKTPOHHUMHU Hocismu iHpopMmaii. He €
BUHATKOM 1 c(hepa ICUXO0JIOTIYHOTO aHali3y.

Ha xBumi migBumieHHS piBHA CaMOTyOCTB cepell MOJOIi, OTHOIO i3
NPUYMH AKUX Oyna mMosiBa TaK 3BAHAX «IPYIl CMepTi» aKTI/IBiSyBaHI/ICﬂ
MEXaHI3MH TICHXOJIOTIYHOTO TECTYBaHHS PiBHS COLIlaJ'IBHOI ajmanranii cepen
CTy,Z[eHTlB L[l MEXaHI3MH TECTYBaHHS, B MOEMY OTOYCHHI 6me HpGI[CTaBJ'IeHl y
BUTJISII IEKITBKOX JIUCTIB TAepy, PYYKH Ta MICHXOJIOTa, KU MaB MEePEeBipUTH
OJIU3BKO COTHI BiJIIIOBIZICH KOXKHOTO CTYJICHTA.

st Toro 100 MOJIETHIMTH Ta ONTHUMI3YBaTH poOOTY IIMX CHELialliCTiB,
Oyna CTBOpEHAa CHUCTEMa IICHUXOJIOTIYHOTO aHaj i3y Ta COMialbHOI amamTarii
«PSYTest», sxa peamisyBama Ttect Poxepca-[aiimonna [1]. Cucrema
CKJIaJa€ThCS 3 ONMHUTYBaJbHHKA, JIOKAJIHHOI 0a3W MaHWX Ta aIMiHiCTPaTHBHOI
YaCTHHH.

OnutyBaJIbBHUK  mpexacTtaBisie  coboro 101 TBepmkeHHsS,  sIKi
chopmynboBaHi B TpeTiii 0co0i OgHUHU, 0€3 BUKOPUCTAHHS OYIb-SIKHX
3aiiMeHHukiB. lleii Meron (OpPMyIIOBaHHS 3amUTaHb OVB BUKOPUCTAHUN
aBTOpaMy 3aIs TOro, 100 VHHUKHYTH BIUIMBY «IIPSIMOTO OTOTOXKHEHHSD).
TobTo curyamii KoM 0co0M sIKi IIPOXOAATL TECTYBaHHS CBigomo, abo 0e3
CBIZIOMO CIHIBBIIHOCATH 3aTBEDIKEHHS TECTY 13 CBOIMH OCOOIMBOCTSIMU.
ABTOpaMu Oy BU3HAYeHI 7 BapiaHTIB BIAMOBIAEH, SIKI JO3BOJISIOTH JIFOISIM
10 MPOXOASTH TECTYBAHHS, HaHOUIBII TOYHO JATH BiATIOBiAb, YM CTOCYETHCA
JlaHe TBEPDKEHHS caMe HOoro, 4 Hi.

B pesyiupraTi ommryBaHHS 3a GopMyldaMH, BHUBEIEHHMH aBTOPaMH
TECTY, DO3DAXOBYETHLCA 3HAYEHHS 6 IHTErpalbHHUX IIOKA3HUKIB a caMe:
ajganranii, OPUAHATTI 1HIOAX, IHTEPHAIBHOCTI, CAMOCIIDHAHATTS, €MOLIHHOL
KOMMOPTHOCTI Ta NpardeHHs [0 IOMIHYBaHHsS. B pe3yiabTari KOPHCTYBaudy
NPOTpaMH BHJA€ThCS CTATUCTHYHA OIIHKA y YHCIOBOMY Ta rpadiyHOMY
BUTJISIL.

JlokanpHa 0Oa3za manmx 30epirae y cob0l Bcro 1HGODMAIIIO IIPO BCl
TECTYBAaHHS KOXKHOI'O 3 CTYIEHTIB Ta IX IHTErPAJIbHI MOKAa3HUKH, L€ TO3BOJISE
3a0€3MeYUTH HE TUIBKM €KOHOMII0 (DI3MYHOro IpOCTOpY aje W €KOJOrIYHO
BHTITHO TOMY III0 HEMA€ TOTPEOU BUTPAYATH CTLIBKH Manepy JapMa.

Crynear r1p. KHT-827cnm 3amopi3bkoro HamioHaabHOTO TEXHIYHOTO
YHIBEPCUTETY
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AMiHICTpaTHBHA YacTHHA HEOOXigHA Ui TOTO MO0 CIEIlaliCT Mir
BUIBHO IIyKaTH B 0a3l AaHMX HeoOXimHy iH(pOpMaIilo MpOo KOHKPETHHX
MiAgoCHigHuX. 3pydHa CHCTEMa PpO3IIMPEHOro IOUIYKY € OJHIEI i3 THX
0COOJMBOCTEH JOMATKY, IO BiJpi3HSAE WOTO Bij aHaioriB. BoHa peanizoBaHa
[UITXOM MPOTPAMHOTO CTBOpeHHS psinka SQL 3amuTy B 3aJI€KHOCTI Bij
BHOpaHMX yMOB Ta KOHKATCHAIll JEKUTPKOX TaKUX DAOKIB y emmHuAi SQL
3aITuT.

@ Pacsepenma nance ol
BrifepuTe KpHTEPHH U1 TOHCKA

Moncxk no PHO

Tonck no JaTe npoxomIeHHa TecTa
Hamnmo npeseHiors DposessTEL
|FL'-,.1 -I Mecy -|L||_'||;, -
Konetl npeseinoro EpoMsEy T
[roa = mecau ~Jaews -] Bpews -]

Bpews =

Tonex no gakyakTery| Tonek cpean:
H CHELHATLHOCTH

Mysouns

= Hennpm
Crewmicers |
o Hey man
ToERInTRAN HILKR HOPATK TTOERIATENI BRII® HOPAM
ARITREROCTS. AZAnTIRROCT,
Camonpurstie CamonpnsTae
MpwnsTae ggyri Mpurestie Apyreo

Emoussonansrl souopt EncuronatbHb? KouSopT

Msrepmasmhotts inTepmankHocTs

AossemperTrocTs T

o Eenanm
Lo, [pocTs

Pucynok 1 — Po3mmpenuii momryx

Iarepdeiic mporpaMu BUKOHAHHIM B 3aCIOKIHIMBINA KOJIBLODOBIM raMMi
OKDIM TOT'O KOHIIEIIIISI IIPOCTOTH 3BEIEHA B HHOMY 10 a0COMIIOTY, 100 OVIb
SIKMH KOPHCTYBa4 He BiA4yBaB JUCKOMMODTY IIPHU IIPOXOKEHH] TECTYBAHHS.

Jis po3po0KK IIPOrpaMHOI YaCTUHH JOAATKY Oyila BUKOPHUCTaHA MOBa
nporpamyBanag C# Ha dpeiimBopui .NET 3 BHKOPHUCTaHHSAM DO3LIMPEHOIO
iHctpymenTapiro WPF Toolkit, mist po3poOku rpadiyHol 4YacTHMHH IONATKY
BUKODUCTOBYBajlacs MoBa po3MiTkn XAML. g po3poOku nokanbHOI BJI
6ymna Bukopuctana CYB]] Transact SOL. I'padiune BiqoOpakeHHS JaHUX OYyJI0
peaitizoBaHoO 3a 1omoMororo 6i0moTexn oxyPlot.

Ilepeaik nocuianb

1. Pob6epr Yanaunu: «Ilcuxonoris Bruusy»:Influence Science and Practice - 3 Bun
—M.:2001 —250 c.
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VIIK 004.42
Cmunbko I'.L', Cyxonoc P.d.2, Ipanos I1.€.°

KOMIT'IOTEPHA ITPOI'PAMA /UISA TEIVIOBOI'O PO3PAXYHKY
POBOYOI'O IUKJTY JIBUT'YHA BHYTPIIIHBOI'O 3rOPAHHS

Ha cporonni iH(hopMariifHi TEXHOJIOTIi IMUPOKO BIPOBAKYIOTECS B YCi
chepy Hayku, IPOMHCIOBOCTi, OCBITH. 3a IX J[IOIOMOrOI0 3HAYHO
MIPUMIBUALIYIOTECS. Ta ONTHUMI3YIOTBCS PI3HOMaHITHI pO3paxyHKH, IO €
aKTyaJbHUM TUTaHHAM T[pM BHUKOHaHHI 0araTopa3oBO MOBTOPIOBaHHX
ClieHapiiB 3a €qUHUM aaroputMoM. OcoOIMBO 1€ CTOCYEThCS cepr TeXHIKH,
Jie CTBOPEHHSI KOMIT FIOTEPHUX MPOTpaM Ul CIPOIIEHHS PYYHUX PO3PaXyHKIB €
aKTyaJIbHUM NUTAHHSIM.

[pn  migrotoBmi  QaxiBIiB  CHEHiaTbHOCTI 133 «Tamy3eBe
MaIIMHOOYJyBaHHSD) OCBITHBOI MPOTpaMu «{BUTYHN BHYTPIIIHBOTO 3TOPaHH»
(IB3) crynmeHTH Ta HayKOBIl BHKOHYIOTH TEIUIOBHH DPO3paxyHOK IBHUTYHIB
pizHEX THIIB. OCKUIBKM BHKOHAaHHS IIbOTO PO3PaxyHKy BpYYHY — JIOCUTb
MOHOTOHHMU ¥ TOBUIBHUH mporec, Ha kadenpi «/IB3» 3amopizpkoro
HaLliOHAJILHOTO TEXHIYHOI'0 YHIBEpPCUTETY OyJIO BHPIIIEHO CTBOPUTH AJIsI HOTO
BUKOHAHHS IIPOTPaMHE 3a0€3IEeIEHHS.

IIporpama DVS Engine Calculation B Alpha Bepcii npusHaueHa mist
BHUKOHAHHS TEIIOBOTO PO3PAaxXyHKY 2-X Ta 4-TaKTHHX IOPIIHEBHX ABHUTYHIB. Y
mpomueci po3poOku y mporpamy OyJo 3aKiIafeHO MOMJIMBICTh PO3IIHUPEHHS
(YHKIIOHAy JOCHUTHh HIBHAKO 1 MPOCTO, HE MAalO4YM MOTJIHOJICHWX 3HAaHb B
nporpamyBaHHi. [HCTpyMEHTOM JUIs CTBOPEHHS NpOrpaMH CTaJld MOBa
nporpamysanss C++ i ppeitmBopk Qt.

Moa C++ nakoHIYHa Ta JIETKO YHTAETHCS CHHTAaKCHYHO. 3HAa4yHa
KUTBKICTh TPHUKIAAIB 1 aKTHBHA CIUIBHOTA [IO3BOJIIIOTH IIBHIKO OCBOITH
OCHOBHU MOBH.

Qt — me moOpe MOKYMEHTOBaHHU Kpocrat(GopMeHHHUNA (QpeHMBOpK.
3HayHol0 mnepeBaror Qt € HepeHOCI/IMiCTB Ha pIBHI BHXIJHOTO KOy 3
MOXUIMBICTIO ajanTauii min pisHi omepauiiini cucremu, Taki sik Windows,
MacOS, Linux, Android ta inmi. KoMIuiekTyeThCs Bi3yalbHUM cepesloBUIIEeM
po3pobku rpadiunoro inrepdeticy Qt Designer, sike T03BOJISE 3HU3UTH MOPIT
BXOKeHHS, i1 Toro 100 nucatn GUI qomatku.

' . 1. B, mpobecop, 3aBimyroumii Kademps IBUIYHiB BHYTDILIHHOIO
3ropaHHs, 3anopi3bKUH HAI[lOHAIEHHUN TeXHIYHUH yHIBEpCUTET
2 MaricTp, cTapimii BHKIagad Kapeapy ABUCYHIB BHYTPIIIHBOTO 3rOPAaHHS,
3anopi3bKuii Hal[iOHATBHUN TEXHIYHUI yHIBEpCUTET
Crynent rpynu T-414m, 3anopi3pkuil HamiOHATBHUM  TEXHIYHUHI
YHIBEpPCUTET
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Pucynoxk 1 — Bikuo BBOJly [IOYaTKOBHX JaHUX mporpamu DVS Enginé Calculation
B anropurmi mnporpamm peainizoBaHo (hi3MKO-MaTeMaTHYHY MOJEIb
(®MM) TemoBoro po3paxyHky JIB3 apyroro piBms [1]:

dV =F,r, (sin(p-i—%‘sin 2¢)de;
dm = Am  -dx;
T =—— (4, +dQ, ) -1 _k -y r,
cym m \Y%

dp dvV dm dT
— =t
p V m T

OMM po3pobaeHo Ha OCHOBI AU(EpeHIiHIX 0aTaHCOBHUX PiBHSHB, IO
BPaxoBYIOTb MacH m i eHeprii Q, KIHEMaTH4YHUX PIBHSHb, a TAKOX PIBHIHHSI
cTany pobodoro Tina (trck P i 06’eM V) i fioro ckianay. CucteMa CKIaaaeThbes
i3 HediHiHHMX [udepeHUiHHNX pIBHSIHb 13 3MIHHMUMH KoedilieHTaMu 1
BUPILIYETHCSI YUCETIBHO 13 BUKOpPHCTaHHAM Moan¢ikoBaHoro merona Eiinepa.
[Micns po3B’si3Ky cHCTEMU PIBHSHB 3 KPOKOM ¢ = | oTpumyeMo TaOnu4Hi
3anexsocti V(9); m(9); T(p); p(e), ne ¢ = 0...720 ° — KyT HOBOpOTY
KOJIIHYACTOTO Baly ABUTYHA.

Pospobsiena mporpama m03BOJsIE 3HAYHO TPHUIIBHIMIMTH TIPOLEC
TETJIOBOTO PO3PAXYHKY JBHUTYHA, IO CHPHSIE MiABUIICHHIO SIKOCTI HABYAIBHUX
Ta HAYKOBHUX IPOEKTIB CTYJCHTIB, MaTiCTPiB Ta HAYKOBIIIB Ka(enpH.

Ilepesik nocujianb
1. Eropos, f. A. ®dusumko-maremarmyeckas MOJCIb pabOdYero IHKIA JBUTATEIS

BHYTPCHHETO CropaHHs aBTOTPAKTOPHOro tuma: YueOHoe mocobue [Tekcr] / 5. A.
Eropos. — K.: YMK BO, 1991. - 56 c.
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VK 621.43
CIHHBKO F.I.l, CyxoHoc P.CD.Z, Txop €. A3,
OCOBJIMBOCTI JIATHOCTUKU TEXHIYHOI'O CTAHY B33
BUKOPUCTAHHSM AKYCTUYHUX CUCTEM

CydacHuii OBUTYH BHyTpimHBOTO 3ropaHHs (IB3) € cxmaganM
OaraToyHKIIOHATPHUM TEXHIYHHM 00 €KTOM, IIarHOCTHKAa CTaHy SKOTO —
CKJIaTHUH 1 TPyXOMICTKHHN Tporiec. Y 6araTboX BUMAIKaxX JiarHOCTHKA BUMAarae
3aCTOCYBaHHS JJOCUTh CKJIAIHOTO 1 IOPOTrOro JiarHOCTUYHOTO OONaaHaHHS, a B
psilli BUIMAAKIB — IIOBHOTO PO300py ABUryHA. T0OX BJOCKOHAJICHHS ICHYIOUHX Ta
po3poOKa HOBUX [IIEBHX METONIB [IarHOCTHKH [IBUTYHA € aKTyaJbHOIO
HayKOBOIO IPOOJIEMOIO.

3 MeTol TIOJIETIIEHHS TPOBEACHHS JIarHOCTHKHM JIBUTYHA Ta
mokpanieHHs 1 sikocti Ha kadenapi IB3 3HTY po3poli1eHO METOTUKY 3arucy
Ta 00pOOKM 3BYKOBOTO CUTHAITYy JBUT'YHIB. B X071 TOCHiIKeHHS 3a I0TIOMOTOI0
3amucyrodoro mpuctporo ZOOM HI1 3ammcaHo 3BYKOBHH CHTHAI poOOTH
6ensuHoBoro asuryna BA3-2101. 3ammc mpoBoaMBes Ha pI3HHX pPEXHUMax
poGoTH: Ha 06epTax XONOCTOro XOAy; Ha miaBMIIeHnx obeprax (2000 xB™); 3
3aMporpaMoOBaHOI0 HECTPABHICTIO (BiAKIIOYEHHS BHUCOKOBOJBTHOTO IMPOBOIY
3aMaiOBaHHS BiJ CBIYKH TEPIIOTO IMMIIHAPA, BCTAHOBICHHSA 301TBIICHUX
3a30piB y KJIalaHHOMY MexaHi3Mmi razoposnoaiity (I'PM)).

IIpoBeneHo migbOp HAHOUIBII TOYHOTO 1 3PYYHOTO IPOrPAMHOTO
3abe3neuenns ([13) Ta cTBopeHHs edekTHBHOI METOJAMKHM iarHOCTHKH
JIBUTYHa. BusiBIeHO, 1O HaWKOPEKTHIMII pE3yJbTaTH MOXXHAa OTpHMaTd B
nporpami Adobe Audition CC Ta 3a 10NOMOror0 4acToTHOTrO aHajizaropa T-
RackS CS Metering. Tox momambem MOCHIIKEHHS MPOBOIWINCH 3a
Jonomoroto 3azHadeHoro [13. Bymo nmocmimpkeHo 3amuc poOOTH BKa3aHOTO
JBUTYHA i3 TABUIICHAMH 3a30paMHu y KilanaHHoMy Mexanizmi [ PM (puc. 1).

JocmimHuM  OUIAXOM 32 JIOTIOMOTOI0  TOPIBHSHHS — OTPUMAHOl
CIIEKTPOTPaMH i3 CIIEKTPOrpaMOI0 ETAJIOHHOTO 3alHCy 3HAIICHO, M0 3BYK
poOOTH  HETpaBWIBLHO  BIAPETYNHOBAHOTO  KIAMAHHOTO  MEXaHI3My

' . 1. B, mpobecop, 3aBimyroumii Kademps IBUIYHiB BHYTDILIHHOIO

3ropaHHs, 3anopi3bKUH HAI[lOHAIEHHUN TeXHIYHUH yHIBEpCUTET
2 MaricTp, cTapimii BHKIagad Kapeapy ABUCYHIB BHYTPIIIHBOTO 3rOPAaHHS,
3anopi3bKuii Hal[iOHATBHUN TEXHIYHUI yHIBEpCUTET
Crynent rpynu T-414m, 3anopi3pkuil HamiOHATBHUM  TEXHIYHUHI
YHIBEpPCUTET
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JiarHOCTyeThCs Ha yacToTax Bif 4 kI g0 6 k1. Lli vactotu Oynu BUALIEHI i3

3arajbpHOTO 3aMHKCy 1 JoCIipKeHi (puc. 2).
- r

Pucynok 1 — Anani3 po6otu npuryna BA3-2101 i3 migBuiieHUME 3a30paMu y
KJIAMAHHOMY MeXaHi3Mi y pobodomy cepenoBui nporpamu Adobe Audition CC

DI P

Pucynok 2 — JliarHocTyBaHHsI ITiIBULICHUX 33a30piB y KianaHHoMy MexaHizmi ['PM
neuryHa BA3-2101 y po6ouomy cepenosuii nporpamu Adobe Audition CC

[linTBepmKEHHSIM IEBOCTI METOIY € Te, IO TECTOBA HECIIPaBHICTH Oyia
JOCUTH MIBHAKO M MPOCTO AiarHOCTOBaHA 3a BiIMOBITHOIO METOIMKOIO0. Y X0l
po0OTH CTalo 3pO3yMiNO, IO 32 JOIOMOTOI0 PO3POOIEHOTO METOAY MOXKHA
JIiarHOCTYyBaTH ¥ OUIBII CKJIamHI HECIPABHOCTI, SKIi HEMOXIJIHMBO TOYYTH W
JIIarHOCTYBaTH TPOCTO «HA CIyX», 1 sKi 0e3 BUKOPUCTaHHS OIMKHCYBaHOTO
METOo/ly MoTpeOdyBaTuMyTh pO30OPKH JBUI'YHA 1 BUCOKOT KBasidikarii MalcTpa-
Jiar”ocra.

BpaxoByroun pe3ynbTaTH JOCIHIAIB, MOXXHa 3pOOMTH BHUCHOBOK, IO
niarHoctuka JIB3 3 BHKOpPHCTaHHSAM aKyCTHYHHX CHCTEM € IEPCIEKTUBHUM
HaNpsIMOM JOCIIJKEHb, PE3yJbTaTOM SKHX MOBHHHO CTAaTH BJOCKOHAJICHHS
METOJMKH Ta CTBOPEHHS AIarHOCTHYHOTO aKyCTHYHOTO CTEHNY i3 HEOOXiTHUM
I13 Ta Gazamm naHmX 3BYKIB pOOOTH JBHTYHIB PI3HHX MOJENEH, IX OKpeMHX
MEXaHi3MiB Ta CHCTEM.

99



YK 519.25:316.013:373.5
Copokin M. B., Baxpyumu B.€. !

TEHJIEPHUI AHAJII3 PE3YJIBTATIB 3HO 2018 P

3apa3 Bce dacTillleé MOCTA€ NMUTAHHS MPO PIBHICTh MK YOJIOBIKOM Ta
KiHKor0. OTHUM 3 ii BaXXUIMBUX ACIEKTiB € PIBHHUH IOCTYII IO BHUIIOI OCBITH.
CrorozHi BiH BinOyBaeThcs mepeBakHO 3a pesyibraramu 3HO. Tomy y miit
poboTi Oymo TepeBipeHO HASBHICTh TCHIACPHUX BiAMIHHOCTEH y pe3yibTarax
30BHIIIHBOTO HE3AIEXKHOTO OriHfoBaHHA 2018 poky.

Jis BUKOHAaHHS IHOTO 3aBHaHHS Oyiio BHKOpHcTaHo maker RStudio i
enekTpoHHi Tabmuii Microsoft Excel. 3a qomoMororw eaeKTpOHHUX TaOJIHIlb
MS Excel Mu moginuimu pe3yabTaTd 30BHIIIHBOTO HE3AJIC)KHOTO OI[IHIOBAHHS
3a npeameramu. J{i1s koxxHoro 3 mpeamery 3HO mu 3poOunm moain Ha IBi
rpynu (KiHKM Ta 4oj0BiKkH). [IOpiBHSHHS pe3yNbTaTiB 3AIHCHIOBAIN ISl BCIX
YUYaCHUKIB TECTYBaHHS y IJIOMY, a TaKOX 3a THIIAMH 3aKJaliB Ji¢ Y4aCHUKH
3100ynu 3aranbHy cepenHio ocBiTy: 1) Illkonm — rimHuasis, xojeriym, Jinew,
HaBYAJILHO-BUXOBHE 00'€JHaHHS, HABYAJIHHO-BUXOBHUI KOMILIEKC, CEPEIHs
3araJbHOOCBITHS 1IKoNa, CrerianizoBana mkoma; 2) IITY - Bume npodeciitae
yaunaiie, npodeciiHuil e BiqnoBiqHoro mpodimo, npodeciiiHo-TexHiuHe
YYWIAIIE BiAMOBIIHOTO MPOdi0, HEHTP MpodeciiiHO-TeXHIYHOT OCBITH, IICHTP
mpodeciitaoi ocsity; 3) Bummi yu6oBi 3akmanay - BUIAN HaBYaIBHUN 3aKkiaf I-
II piBuiB akpemuTamnii, koiemxk; 4) IHMI 3akmanu - cepemHs 3aralbHOOCBITHA
IIKOJIa-1HTEPHAT, crieniainizoBaHa IIKOJIa-1HTEPHAT, 3araJbHOOCBITHS
caHaTOpHA IIKOJA, HAaBYAIbHO-PEaOUTITAIMHUN [IEHTP, IIKOJA COIaTIbHOT
peaOimitartii. JIias kokHOI 3 rpyn y cepemoBuini R mu moOymysamu boxplot
niarpamy 1 nopaxyBainu kpurepii Kommoroposa, Vimkokcona Ta AHcapi —
Bpeyti ji1st nepeBipKy 0OTHOPIHOCTI BUOIPOK YOJIOBIKIB Ta KIHOK.

VY ninomy Ta y po3pisi THIB 3aKiajiB OCBITH OyJO BCTaHOBIIEHO, IO
JUIs TIpeMeTiB YKpaiHchka MoBa, Ictopist Ykpainu, bionoris icroTHO Kpamumun
€ pe3ynbTaTH XiHOK, Juia Ximii Ta I'eorpadii — 9osoBikiB, a I iHIIMX
MPEeIMETIB BiAMIHHOCTI € CTaTUCTHYHO He3HauymuMu. Ha puc. 1 HaBemeHo
MPUKJIAAA Pe3yibTaTiB 3 YKpaiHChKOi MOBH Ta IitepaTypu. OTpumani
pe3yIbTaTh CBiAYaTh MPO HASBHICTH TeHACPHUX BIIMIHHOCTEH AJIS pe3yNIbTaTiB
3HO 2018 p. Bapro 3a3HauuTH, 1110 aHAJOTIYHI PE3YJILTATH CIIOCTEPIratoThCs

"' I. ¢.-M.H., npod. KadeapH CHCTEMHOTO aHANi3y Ta OOUHCTIOBANBHOL
MaTeMaTHKH 3alOPi3bKHH HALlIOHANBHUH TEXHIYHUHA YHIBEPCUTET
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JJIs1 pe3yJ’IBTaTiB MOHiTOpI/IHFy y‘IHiB TMOYaTKOBOI IIKOJX 3 MaTeMaTUKH

yuTaHHs [ 1, 2].
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Pucynok 1 — Po3nozin pe3yspratiB 3 yKpaiHCBKOI MOBH Ta JITEpaTypu

3 MaT€MaTHUKHA

Iepesik nocujaanb
1. B. baxpyummuH. IIpo 1o cBiguarh Jeski pe3yJibTaTd MOHITOPUHIOBOTO JOCIIDKCHHS

(2019).

http://nus.org.ua/view/pro-shho-svidchat-deyaki-rezultaty-
monitoryngovogo-doslidzhennya-z-matematyky.

2. B. baxpymmH. [leski pe3ynbTaTH MOHITOPHHTOBOTO MOCHIIKEHHS 3 UHTAIbKOI

KOMIIETEHTHOCTI

(2019).

doslidzhennya-z-chytatskoyi-kompetentnosti
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YK 519.213.1

Crpokin H.I.!, Toakosaxixina 0.0.%

3AJAYA ITPO PO3HO/ILT IHBECTHIIIA 3 BXITHUMMA TAPAMETPAMMU,
PO3INOALTEHUMHU 3A HOPMAJIBHUM 3AKOHOM

AXTyaJpHICTH MpoOJIEeMH TIIONSIrae y TOMY, IO y Hall Yac Hayka
NpUIiUIsse Bce Olnplle yBarm NHTAHHSIM Oprafizamii Ta YHOpaBIiHHIO
MiATPHEMCTB, IO MPH3BOIUTH A0 HEOOXiTHOCTI pO3B S3aHHSA 33434 PO3MIOALTY
pecypciB Ta JOBEICHHS PO3B 3Ky 10 YHIBEPCATBHOCTI.

PosrnsHemMo Taky 3amady pO3MOUTYy IHBECTHIIH (3amady pO3MOALTY

komTiB  Mix mignpuemctBamu) [1]. Ilmamyerbess  mopepwizamis M
migmpueMctB. Jist mporo BumieHo komrth obcsrom ¥ on. s KOKHOTO

mianpueMcTBa / MOXIIMBA peaitizallis JAEKiIbKOX abTEPHATUBHHUX IPOCKTIB.

KO3KeH TIPOEeKT XapaKTepu3yeThCs BUTPATaMK “if Ta MaiGyTHiMM NpHOyTKaMHu

By Ha KO)KHOMY MiIIPUEMCTBI MOXKHA peajli3yBaTh JIUIIE OTUH IPOEKT.
HeoOxinHo 00paT Ui KOXKHOTO MIANPUEMCTBA Takuil MpoekT, mod dipma
oTpuMala MaKCUMaIIbHUN pIYHHIA NPUOYTOK ITiCIs peaizalii BCixX MPOeKTiB.

Bimomi fekinbka anroputMis [2] po3B’si3aHHs Ii€l 3a1a9i 1y HaBEACHOT
BUILE JIETEPMIHOBAHOI ITOCTAHOBKH. AJie Ha NpaKTHLI BHUTpaTH i MaiOyTHI
npuOyTKH TOYHO He Binomi. ToMy akTyanbHUM € ii po3B’si3aHHS B yMOBax
HEeBH3HA4YeHOCTi. MeTroto poboTu OyJo AOCTIJDKEHHS BIUIMBY CTaTUCTUYHOI
HEBHU3HAYEHOCTI 1 pO3POOJICHHS IPOrPAMHOTO 3a0e3MeYeHHs ISl PO3B’ S3aHHS
3a/1a4qi PO3IMOILTY IHBECTHINIH B TAKUX YMOBAX.

Sk mpukIam posrisHEMO 3aAady PO3IMOIUTY IHBECTHINH 3 BXITHUMH

pannvu: B =4 v =8 Cij 14 Ry , 0 HaBeJeHi B Ta0ami 1.
Tabnus 1 — Bxigni qani 3aqa4i po3noiry iHBECTHIIN

IIpoexr | IlimnpuemctBo | IlimnpuemctBo | IlimmpumemctBo | IlimmpuemcTBO
1 2 3 4

Cl1 Rl C2 R2 C3 R3 Cc4 R4

Xj=1 1 1 2 2 1 1 1 3

Xj=2 3 4 4 6 2 3 3 5

Xj=3 - - - - 4 7 - -

! Cryzenr 4 kypey kadeapu CAOM 3HTY
2 K.¢.-M.H., nouenT Kapexpn CAOM 3HTY
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Hany 3amagy Oymo po3B’s3aHO METOAOM Iiepebopy Ta TaOIUIHUM
MeTo oM i Oyno BU3HAa4YeHO Ba onTuManbHi manu (1, 1, 3, 1) ta (1, 2, 2, 1).

Temep po3risHEMO 3ajady 3 BXiIHAMH NaHUMH Cij Ta E::, 10
MiNOPSAAKOBYIOTHCS 3aKOHY HOPMAITbHOTO po3moniny 3 10% BigXuIeHHSM BiX
3HaueHb, HaBeJeHUWX B Tabmuii 1. Byaemo po3’s3yBaT 3ajady MeTOIOM
nepebopy, skuii peamizyemo 3a momnomororo maketa MATLAB. 3naueHHS

napamerpis  Cii  Ta f if OvmeMo 3amaBaTH 3a JIOTIOMOTOK (PYHKIIi

normrnd(MU,SIGMA) makery Statistics Toolbox mporpamuoro cepenoswuiua
MATLAB.

Byno mposeneno 1000 3amyckiB mporpamu. OTpuManu 5 BapiaHTiB
ONTHMAIBLHUX PO3B’S3KIB, IO BIANOBIAAIOTH PI3HUM peanizaiisiM HaOopiB
BUIIJIKOBUX MapamerpiB. Po3monin npuOyTKIiB AJIs 1IMX BapiaHTIB LIIOCTPYIOTh
JiarpaMy THITy <SIIOAK 3 BycamMi», MOOYIOBaHI 3a JOTOMOTOI0 (yHKIIi
boxplot() moBu R (puc. 1).

Mpadik dyHKUiT
[Te]
o
g— —— ===
w
&
a —
o~ —_—
2
2 —— =
- T T T T T
1122 1131 1251 1221 2421

Pucynok 1 — Bisyaumizaitisi po3B’s3KiB 3a/1a4i pO3MOIiTy iHBECTHIIIHA

B sKOCTI KpHTEpif0 ONTUMAIBHOCTI PO3TIITHEMO MEIiaHHWH MPHOYTOK
UIT  KOXKHOTO 3 OTPHUMAaHHUX pO3B’si3kiB. Ha OCHOBI IIhOTO KPHTEDIO
ONTUMAJIbHUM 6y;[yTL asa wiany (1, 1, 3, 1) ta (1, 2, 2, 1). BinsHaunmo, mo
ONITHMAJIGHI PO3B’SI3KH, IO BIiANOBINAIOTH PI3HUM KPHUTEPiSM, y 3arajJbHOMY
BUMAJIKY MOXYTh OyTH PI3HUMHU.

Iepesik mocuaaHb

1. H.II. Kpewmep, B.A. ITytko, 1.M. Tpimwin M.H. ®pigman: JocmipkeHHs onepaltiii B
exoHomini: Hau. mocibuuk mist By3is/; [lix pen. mpod. H.III. Kpemepa. — M.: FOHITI,
2005. - 407 c.
2. Taxa, Xemui A. T24 BBeneHHs B JOCTIDKCHHS onepaiid, 7-¢ BumaHas.: [lep. 3
aur.  — M.: BwupaBamumii  agiMm " Bimeame", 2005. — 912 ¢
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VK 004.891.2
Tanauosa 10.C.!

PO3POBKA EKCITEPTHOI CACTEMM OILIIHKA PU3UKY
PEWJIEPCBKUX ATAK

JHinmporeTpoBIMHa BXOAWTH y TPIHKYy JifepiB cepex oOisacteil 3a
peliepchKUMHU  3aXOIUIEHHSAMH 3a naHuMu 1oiatdopmu  Opendatabot mis
po0OTH 3 BIAKpUTUMH JaHUMU [ 1].

3 2014 poky KINBKICTh PEHAEPCHKUX 3aXOIUIEHb IIOPOKY 3POCTAE.
Haiibinpima xinekicts cramacs B 2017 poumi - 414. Harosoumryerses, mo
HaifuacTime pelaepchKi 3axomIeHHs BinOyBatoTscs B MicTi KuiB ta KuiBchbkiid
obnacti (397 BumankiB 3a ocrtaHHi 5 pokiB). Ha napyromy wicui —
Huinpornerposebka (133 Bunankn) ta JIpBiBcbka (104 Bumagkm) obmacri.

Ha nmardopmi yTOYHIOIOTH, IO I'eHEpalibHAa MPOKypaTypa BiJIHOCHTH
TaKi BUIAIKH 10 ABOX CTaTe KpUMiHAIBHOTO Koaekcy: «I[IpoTwmis 3akoHHIH
roCIoiapchKiii  misutbHOCTI» Ta  «IIpoTMnpaBHE 3aBOJIOJIHHSA  MalHOM
MATPUEMCTBA, YCTaHOBH, OpraHizamii». B s>xomHomy odimifHOMy ITOKYMeEHTi
HeMae BU3HAYCHHS TEPMiHY «pehaepcTBa». Y 3B’S3Ky 3 LIMM BUHUKAE DAL
mpo6ieM 3 (iKCyBaHHSIM Ta BIIKPUTTAM KPUMiHATHHUX IPOBAHKEHb HA OCHOBI
peiinepcbkux 3iounHiB. CucTeMa 3amoOiraHHss BHHUKHEHHS TaKOTO DOy
3II0OYMHIB BKpall HEJIOCKOHANAa 1 MOTpeOye CTBOPSHHIO [IEBUX METO/IB
TIOJI0JIAHHS ITi€l TPOOIeMH.

[IponoHyeTbCss PO3MISTHYTH HACTYIHY EKCIIEPTHY CHUCTEMY, HPOTOTHUII
AKOi po3pobnenuii B cepemopuili Mini Expert System 2.0 Ha kadempi
Cucremnro ananisy i ynpasiiaast HTY «/II1». IIporpama Mini Expert System
€ YHIBEPCAJIbHOI OOOJIOHKOI eKCIIEPTHOI CHCTEMHM, IO BHUKOPUCTOBYE
CHCTEMy JIOTIYHOTO BHCHOBKY Ha OCHOBi TeopeMu baiieca Tpo TOBHY
HMOBIpHICTB.

Ha erani cTBOpeHHs 0a3d 3HaHb CKCHEPTHOI CHUCTEMH, B XOZi
CHUIKYBaHHS 3 €KCIepTaMH Ta BUBUEHHS CTATHCTHYHOI 0a3u JaHHX IIpo
peiinepcbki 3axomieHHs B JHinmponeTpoBebKiii obnacti, Oyian chopMyboBaHi
PO KOHICTITIB Ta TIOB’SI3aHWX 3 HHUMH DIilleHb, a TaKOX 3aJaHi HEJiTKi
MHOKMHHM JUISl JIHTBICTHYHUX 3MIHHMX Ta YKIaJeHi MNpaBWia HEYiTKOrO
JIOT1YHOTO BHUBE/IEHHS.

KopucTyBay nporpamMu — NOTEHUIHHUK BIACHUK YH arpoNpOMHUCIOBOTO
miampueMcTBa 49d (GepMep — Mae BIAMOBICTH Ha psa nuradb. OcTaHHI
chopMyIpOBaHI TaKMM YHHOM, a0M BIiANOBiAb Mana XapakTep TBEpIKECHHS

' crymentka, Hamjomamenmii Texmiummii ymiBepcuterT «JIHimpoBchKa

MOTITEXHIKAY
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(3amepedeHHs) 3 Cy0’€KTHBHHUM CTYIIEHEM BIICBHEHOCTI Bix -5, IO O3Hayae
«KaTeropuyHo Hi» A0 +5 — «abcomoTHO BipHOY». Hampukman, depmep-
MiANPUEMEb Ma€ BIINOBICTM Ha MNUTaHHS: «Yu 6uxkopucmosysamucs 6
002080pax OpeHOU 3eMelbHUX OUISIHOK 8auioeo nionpuemcmea cmapi (0o 2013
PoKy) kaoacmpogi Homepu? Hu mae xmoco i3 auux cnisaKyioHepie 36 si3Ku y
61a0i yu y cunogux cmpykmypax? Yu nosuganucs 00 6aui02o NiONPUEMCmea
HegioOMI w000 BIOWKOOYBAHHA 30UMKI6 Ma CMsACHEHHA 3a00P208aHOCMi?...»
Ta 1HIII.

B xoxi cminkyBaHHA 3 eKcrepTaMu, OyJIO OTPUMAaHO iH(pOPMAIi0 PO
HaHO1LIBII TTOIIUPEHi crocoomn YIUHEHHS peiinepcTBa 070
cimprocnminnmpueMcTB. Y BIANOBIAHOCTI J0 HUX, OylO0 BHAUICHO YOTHPH
BapiaHTH BIATIOBIJI CUCTEMH, SIKMW JONIOBHIOETHCS HETaTMBHUM PIllICHHSAM TPU
BIJICYTHOCTI CYTTEBUX O3HAK MOXKJIHBOCTI Ii€i HEOS3MEeKH.

B mijcymMKy, IpOTOTHII €KCIIEPTHOI CHCTEMH PO3IOJUISE allOCTEPiOpHY
HWMOBIPHICTb Mi>K HACTYITHUMHU BapiaHTaMH BiJIOBii:

e «bosTucs Hemae 4oro - BamIe MiIPUEMCTBO HE B 30HI PU3UKY

e «IcHye Hebesneka pelaepchKOTO 3aXOIUICHHS 4Yepe3 aKIiOHEPHHUH
KaIitanm,

e «lcHye mHeOesmeka peHWIEpCbKOTO 3aXOIUICHHS 4Yepe3 OpraHd
VIPaBITiHHY,;

e «lcHye HeOesmeka peiiiepcbKOr0 3aXOIUICHHS Yepe3 KPeIUTOPCHKY
3a00pTOBaHICTEY;

e «lcHye HebOesmeka peWaEepPCHKOrO 3aXOIUICHHS 4epe3 HE3aKOHHY
NpUBATH3a1Ii10 a00 BUKPAJICHHS BPOXKAIOY.

KokeH 3 MOXJIMBUX pe3yibTaTiB poOOTH CHUCTEMH Ma€ amnpiopHy
BIPOTiHICTb, SIKa 3MIHIOETHCS B MPOILECI pOOOTH 3aJIe)KHO BiJl BiANOBigel Ha
NUTaHHS KOpHCTyBaueM. B pasi BijicyTHOCTI 4iTKOi BiJmoBizi (KOpucTyBad He
MOJXKE€ HAaroJIOCUTH KaT€rOpMYHO «TaKk» UM «HD» Ha SKech 3 IHTaHb,
NIPUIMAETBCS anpiopHa BIpOTiNHICTH, 3amaHa ekcnepTamu. s mepmioro
BapiaHTy ampiopHa BiporigHicTh AopiBaoe 0,5. [HIII 9oTHPHU BapiaHTH MarOTh
o 0,1, mo B cymi cxiagae 1.

OnuryBasibHUIT  Habip A po3poOJIEHOI  MPOrpaMHU-IPOTOTHUIA
ckiamaeTbess 3 14 mwmrane. B momampmmomy s yHiBepcamizalmii  1aHOTO
NpOrpamMHOro 3a0e3MEeUYCHHS aKTyaJIbHUM OauuThCsl YCKIaTHEHHs 0a3u 3HaHb
JUTS ypaxyBaHHS BCIX MOYJIMBUX ACIEKTIB Iiil peimepiB.

Iepeaik nocuianp
1. 32014 poky KiIbKIiCTh pelIepCchKUX 3aXOIUIeHb 3pocTae mopoky: 3BiT Opendatabot
// [Enexktponnuii pecypc]: noctym 3a URL: https://opendatabot.ua/blog/198-raiders .
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YJIK 004.89
Tepentbes O.M." Sky6ens A.O.% TIpocsukina-XKaposa T.I.°

3ACTOCYBAHHA SAS ENTERPRISE GUIDE /UIS BUSIBJIEHHA 3B’A3KIB
Y INPEJMETHO-OPIEHTOBAHUX JTAHUX

3anobiranHs  mijgecnpsAMOBaHId  gesiHpopmarii 3 OOKy TEeBHHX
CYCHJIBHUX TPyl Ta OKPEMHX TpOMaJsiH Ha KOPUCTh JIOCSTHEHHS HHUMH
BJIACHHX LIl ChOTO/HI € 0COOJIMBO aKkTyainbHUM. [Ipu nbOMy, BUSIBICHHS Ta
OLlIHKAa Yy CTUCII CTPOKHM HEIOCTOBIPHOCTI, CYIEPEYHOCTi, HEIOBHOTH
OTPUMAaHUX AaHKX, 10 HAJAXOAATH JI0 aHATITUYHOI CUCTEMH Y BEJIMKUX 00csTrax
HaBITh 32 BHKOPHCTAaHHS CYYacCHUX iH(OpMAIifHUX TEXHOJOTIH 3aJINIIA€THCA
CKJIaTHO BUPIIIYBaHUM 3aBJIaHHSM.

ToMmy po3poOka cremianmizoBaHoro  iH(opMaIiifHO-aHATI THIHOTO
JONATKy MJIS aHalli3y CTPYKTYpOBaHOI Ta HECTPYKTYPOBAaHOI IpPEIMETHO-
opieHToBaHol iH(opManii 3 MOXJIMBICTIO Oro mopmanbmiol iHTerpauii 1o
CHCTEMU IMIATPUMKH TPUHHATTSA pillleHb, MpPU3HAYeHOI sl PO3POOKH
aIbTEPHATHB, CIIEHAPIIB, IPOTHO3HOIO Ta IMITAIIHHOTO MOCIIOBAHHS
NpOLIECIiB, MOB’SA3aHUX 3 PO3BUTKOM MOAIA Ta IX HACHiKAMH € OCOOJIHBO
aKTyaJIbHOIO.

BxigauMu maHUMHU OOJATKY € IIOPidHI Jekiapamnii mpo moxonu 3a 2017
pik, po3mimeHi Ha caifti HamioHampHOTO areHTCTBa 3 NHTaHB 3alO0IraHHS
Kopymuii y BigkputoMy moctyti [1]. B xoai mocmimkeHHs onparsoBaHi 942450
mopiyHuX Aeknapauiit 3a 2017 pik. Jlexnaparist ckinagaersest 3 16 po3ninis, y
KOXKHOMY 3 SIKHX MOX€ OyTH 3allOBHEHO a00 JIeKiIbKa 3HaueHb, a00 MMO03HAUYEHO
BiZICyTHICT 00’€KTIB AeKiapyBaHHs. [H(popMalis mpencraBieHa y BUIIISALI
TekcToBUX (aiimiB Ha twiatgopmi Declarations.com.ua. Jlns anHamizy maHux
JIEKJIapaHTiB Ha TpEeAMET BHABICHHS O3HAK KOPYIIIHHOI NisTIBHOCTI OyIio
peaizoBaHO [JeKidbKa [ECATKIB TpaBWJI, HANPHUKIAA, TOPIBHSIHHSA piBHA
3a[ICKIapOBaHUX IOXOMIB 3a TONEpEeAHId pIiK 3 Aemo3uTaMu y (DiHAHCOBUX
yCTaHOBaxX Ta BapTICTIO MaifHa, NMPHAOGAHOTO 3a TOM ke 4ac. SIKIo mpaBuio
BUKOHY€ThCS, HOMY IPHUCBOIOETHCS MEBHUH KoedimieHT pusuky. DinambHUI
3BiT (popmyeThCcst y BUTISIAI TaONWII PU3UKIB MO KOXKHOMY IpaBUIIy Ta
PO3pPaxyHKOM IHTETPAIbHOTO MOKa3HUKA 3arajbHOI0 CYMapHOTO DPHU3UKY IO
neknapanty. Jns peanmizauii npaBui, BUKOPHCTOBYBAINCh TakKi PO3ZIUTH SIK:

K.T.H., JOLIEHT KadeIpH MaTeMaTHYHUX METOJIB CHCTEMHOIO aHali3y,

IrcruryT npuxiagaoro cucremuoro ananisy KIII im. Irops Cikopcebkoro
CTyAeHT, IHCTHTYT mpukiagHoro cuctemHoro anamizy KIII im. Irops
CiKOpCHKOTO
? KeH, JOKTOpaHT IHCTHTYTy TeleKOMyHIKamiii i  rioGambHOro

inpopmauiitnoro nmpocropy HAH Ykpainu
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decl actives.txt — rpomosi aktuBu (6051 3ammciB, 3 mois), decl auto.txt —

HasBHICTP MammH y nekiapadra (2000 3amwmciB, 2 moms), decl gar.txt —

KUTBKiCTh TapaxiB neknmapanta (2000 3ammciB, 2 moms), decl name.txt —

mpi3Bume, iM’s, Mo OarbkoBi nekiapanta (2000 3ammciB, 2 o),

decl nenadav.txt — xinpkicTh npomnymieHux po3aiaie (2000 3amucis, 2 moss),

decl salary.txt — qoxomu, y Tomy uucii nogapyHku (3936 3anucis, 2 nosns).
Pucynox 1 — Cxema npouecy RISK RULES

e Ges Isaun -5 % A s X - [ RISK FALE -

Wigparesie [

e RIS A

* || ¥ Buncswmms «

H Coadgrna

i

soiNALL

Jlist 3aBaHTaXXEHHS! JaHUX 3 TEKCTOBUX (aiiiliB, pO3TAIIOBAHKMX HA CAMTi,
Ta GopMyBaHHs 0a3u TaHUX BUKOPHCTOBYBAJIHMCH MOBH ITporpamyBaHHs Python
(s narmmcanHHs BeO-kpaynepa) Ta JavaScript (Juis 3aBaHTaXXEHHS JaHUX Ta
00’enHanHs iX B Tabmumio, onpansoByBany y CYBJ] Oracle). Bukopucranns
CVYB]] Oracle 3ymMoBiI€eHE MOXXJIMBICTIO OIPAIIOBAaHHS JaHWUX HANpsAMY depes
MIKTIOYEHAS 32 JOMOMOTroro cremianbHOro kKoHekropa SAS/ACCESS no
cepenoBumma SAS Enterprise Guide. [Ipaktnuna gactiHa poboTH peanizoBaHa
Ha 0a3i mporpamuoro 3abe3neueHHst SAS Enterprise Guide i3 BUKOpHCTaHHIM
koxiB nmporpam moBamu SAS Base, SAS SQL ta SAS Macro.

BrnipoBapkeHHsT JTaHOTO TPOTPaMHOI0 3a0e3Me4eHHs J03BOJMIO HE
JIMIIE CKOPOTHTH TEPMIHU ONPAIFOBAHHS JeKNIapariid, MiJABUIIUBILN SKICTh
00pOOKM TEKCTOBUX JaHWX 3a PaxyHOK IIONEPENHbOrO iX OYMIIEHHS, a M
aBTOMaTH3yBaTH (OpPMYyBaHHS, MiABUIINTH SKICTh Ta I1HQOpMATHBHICTH
AQHAJITUYHKX 3BITIB 32 paXyHOK (pOpMyBaHHS CHCTEMHU NPABHJI 3 €JIEMEHTaMH
IHTEJEKTYaJIFHOTO aHalli3y JaHUX.

Ilepenik mocuinanb

1. Odiuiiianii cadT HamioHanpHOTo areHTcTBa 3 MHUTaHb 3amodiranHs kopymuii. URL:
https://public.nazk.gov.ua/ (nara 3Bepuenns 30.11.2018)
2. SAS Enterprise Guide. URL: https://www.sas.com/en_us/ software/ enterprise-
guide.html (mata 3BEpPHEHHS 15.02.2019)
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VIK 519.7
Xwuxkosuit O.C.!

CTBOPEHHS BEB-JIOJATKY JJIS1 KJIACTEPI3ALIL TAHUX
moa0 YIIOJOBAHD KJIIEHTIB

AKTyaabHicTh podoTH. Ha ChOTOAHINIHIA JEeHP PUHOK EICKTPOHHOI
komeptiii (e-commerce) [1], mo € cheporo nuppoBoi EKOHOMIKH Ta BKIIFOUYAE K
Bci (iHAHCOBI Ta TOProBi TpaH3akIlii, SKi MPOBOMATHCS 3a JOMOMOTOIO
KOMIO'TOTEPHUX MEpEeX, Tak 1 Oi3Hec-mporec, MoB's3aHi 3 MPOBEACHHIM LHX
TpaH3aKMild, HEBIMHHO 3pocTae. 3 KOXXKHUM POKOM Bce Oumpmie i Oimbrme
MTOKYTIOK CIIOYKMBAdi 3MIACHIOIOTH B cepemoBHili [HTepHET. 3 iHIIOTO OOKY,
HasBHICTh MpEJICTaBHUIITBA B [HTEpHET /Uil mianpueMcTBa abo KoMIaHii — e
HEBII’€MHA CKJIa[I0Ba YCIIIIIHOCTI Oi3HECy.

OcHoBHAa 4vacTMHAa. AHami3ylouu cdepy TOProBUX TpaH3aKIiH,
HEOoOXi/IHO BINNOBICTM Ha Taki MUTaHHS. UM BCl MOKYNKH MOYKHAa BBa)KaTu
BramuMu? Hackijbky 3pydHO clioXXKMBayaM BHOMpATH TOBap Ta 3JiHCHIOBATH
TpaH3akuii? MeTolo gaHOi poOOTH € aHami3 TepeayMOB CTBOPEHHS
iHpOpMAIIHHOTO  CEepelIOBUINA, B  SKOMY  CIIO)KHBAYeBi  JOBOJIUTHCS
KOMYTHPYBATH 3 IIOCTAYaJIbHUKOM, [0 € € BU3HAYAIBHUM JJIsl CTBOPEHHS 200
Moudikarii BiAmoBigHuX [HTEpHET-TEXHOIOTIH.

[otpibHo 3ayBaxkutw, 1m0 [HTepHET-Mara3uH — 1[e OAWH 3
PO3MOBCIOKEHNX  IHCTPYMEHTIB  BEIEHHS CIEKTPOHHOTO Oi3Hecy, fK
mporpamMHe 3a0e3NedeHHs, IO PO3pOOIETECS caMe I MIATPUMKH TIPOLECY
MPSIMOTO MPOAXKyY TOBAPIB CII0KUBAUEBI, BPaXOBYIOUH JIOCTABKY.

3 po3BUTKOM IHGOPMAIIHHUX TEXHOJOIIH IHTEPHET-MarasuH CTae He
TUIBKM MICIIEM, 7€ JIIOAWHA MOXKE 3aJ0BOJILHUTH CBOI MOTPEOH Y JEIKOMY
TOBapi, a00 OTPUMATH TEBHY MOCIYTY, € TAKOXK MiclLle CIIJIKYBaHHS JIIOJEH,
110 HEeCe BU3HAYCHE COllialbHe HaBaHTa)KeHHSI.

B poGoTi mpoBeneHO aHali3 IMEPCIEKTUBHOCTI PO3BUTKY CETMEHTY
[IbOTO PHHKY.

[Iupoko Bimoma knacudikamis notped moauHu 3a Macnoy [2], 3rigHo
AKOi OJHI€I0 3 6a30BHX MOTPeO MromuHM € moTtpeda B ki Ta oxsary. Ha erami
CTBOPEHHSI KOHIEMIil (0aueHHs) MEepCHeKTHBHOTO HAmpsMy pPO3BUTKY OyJo

Crynent rpymu KH 2016-1, XapkiBcbkuil HaIliOHaJbHHUH YHIBEPCHUTET MiCHKOTO
rocriogapctsa iMm. O.M.BekeTosa.
HaykoBuii kepiBauk — HoBoxkmioBa M.B., 3aBigyBau kadenpu IIMIT XapkiBcekoro
HAIIOHAJIBHOTO YHIBEpCHUTETY Micbkoro rocmomapctsa iM. O.M.bexetoBa mokTop ¢is.-
MaT HayK, mpogecop
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NPOBEACHO aHaji3 BIAMOBIIHUX CETMEHTIB MPOIYKTOBOIO PHUHKY Ta PHHKY
OJISITY Ta BUSIBIICHO MOJJIMBI PUHKOBI HIlLIi.

Lli puHKM € nqy)ke HacH4YeHHUMH Ta BIJPI3HSAIOTHCS BHUCOKMUM piBHEM
KOHKYpEHIIii, ajie BJIAJIOCh 3HAWTH JEKUIbKa MpoOJeM, 3 SIKHMU CTHUKAIOThCS
TIEBHI IPYITU MTOTEHIIHHUX CIIOKUBAYiB Y TOBCSK/ICHHOMY KHUTTI 1, BiIIIOBIIHO,
y iH(pOpMaIiifHOMY IIPOCTOPI Ha TepeHax Mepexi [HTepHer.

OCHOBHMMH 3 HHX €: CIEIIali30BaHUN OfAT, OIST/B3YTTS IS
mpo¢eciifHUX BHIIB CIIOPTY, OJAT/B3YTTS HE CTAHAAPTHUX PO3MIpIB.

[omanpmmii aHami3 mMokasaB, IO HAWOUIBII NPHBAONHMBOIO HIIIEIO €
PUHOK YOJIOBIYOTO B3YTTS BETUKOTO PO3MIpY.

Juts OLIpII JeTambHOTO PO3YMIHHS €MHOCTI PHHKY YOJOBIYOTO B3YTTS
BEJIMKOTO PO3MIPY Mepell PO3POOKOI0 TEXHIYHOrO 3aBIaHHS HA CTBOPCHHS
MPOTrPaMHOro IMPOAYKTYy OyJ0 TPOBEACHO ONMUTYBaHHS Yy M. XapkiB. B
ONUTYBaHHI MpuiHsIIO yyacTh 500 4osoBikiB BikoM Bix 15 10 65 pokis.

Ha upomy cermenti puHky € Ttaki kpynHi rpasii: INTERTOP.ua
(https://intertop.ua/), TaKOXK bigshoes.in.ua (http://bigshoes.in.ua/),
cougar.com.ua (http://cougar.com.ua/).

AHami3 momaHHA, 3MicTy Ta (YHKIIOHANYy CaWTIB NHUX KOMITaHii
JIO3BOJIMB BHJIUIMTH TaKi HEHONIKH: o(opMIICHHS Ta (YHKIIOHAIYy CcaiTy,
HEMae 3BOPOTHOrO 3B’S3Ky 3 CIIOKMBa4yeM, He3py4yHHH iHTepdeiic, By3bka
HOMEHKJIATypa MPEJCTaBICHUX TOBapiB, BEJMKA I[iHa a00 BIJICYTHICTh BEITUKUX
po3mipin: 48, 49, 50.

B pesynbraTi BH3HauUE€HO MOXJIMBICTH CTBOpPEHHs iH(OpMaLiiHOTO
cepenoBuina (iHTepHET-Mara3uHy) Ha 6a3i TexHosorii OpenCart 3a TOTIOMOT00
MOBH mporpamyBaHHsi PHP 3a yMOBHM momaHHS KiHIIEBOMY KOPHCTyBady, 5K
iHAMBiMyaTbHOMY, TaK 1 KOpIopaTHBHOMY, iH(popMarii, sSka € #Homy
HEOOXIiTHOI0, y BUTJIISIII, 3pYYHOMY AJISI OJAJIBIIOTO BUKOPHCTaHHS. Y SKOCTI
IHCTPYMEHTAIBbHOTO 3aco0y 0O0poOKHM iH(popMalii CTOCOBHO XapaKTEPUCTHK
MHOKHHH CIIO)KHBAdiB, € BUIbHA peNsIliHA CHCTEMa YIpaBIiHHSA Oa3amu
nJanux MySQL.

30epiraHHs Benukux oOcsriB iH(opmanii B 0a3ax JaHUX CTBOPIOE
(dbyHAaMeHT JUIS TIATOTOBKM 1 NPUHHATTS CTpPATEriYHUX pIlIeHb MO0
PO3BHHEHHS TMEPCIEKTHBHUX HANpsMiB Oi3Hecy B cdepi pureiln, BH3HAYCHHS
ynono0aHp CIOKUBAYiB, afanTallii MiHOBOI MO THKH.

Iepenik nocunanp

1. Menbnuk O. B. EnexrponHa KomepIis K CKJIaJ0Ba YaCTHHA €JIEKTPOHHOro Oi3Hecy
[Enexrponnuii pecypc] / O. B. Menbuuk // VII Beeykpaincbka HayKOBO-IPaKTHYHA
Iurepuer-kongepentis «Couiym. Hayka. Kynerypa» — Pexum nocrymy mo pecypcy:
http://intkonf.org/melnik-ov-elektronna-komertsiya-yak-skladovachastina-elektronnogo-
biznesu.

2. Maslow A. H.Motivation and Personality / A. Maslow — New York: Harpaer &
Row, 1954. — 645c.
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VK 004.75:339.722
Uynnipka B.B.!, Kosina I'.J1.2
3ACTOCYBAHHS 3AJTAYI BBAHTIMCHKAX I'EHEPAJIIB B CUCTEMI
BITCOIN

B 2009 pomi Oyma mpencraBieHa EIEKTPOHHA CHCTEMa TPOIIOBHX
KomTiB Bitcoin, OCHOBHHMM eNneMEHTOM apxiTekTypu skoi € blockchain.
Blockchain mpaiioe sixk nugpoBuil peectp, SIKUN TIATPUMYETHCS PO3IOILIEHO0
MEpPEXKEI0 KOMITIOTEPHHUX BY3JB. YYacHHUKaM Ii€] CHCTEeMH HEOOXiIHO
PEeryJIIpHO TIOTOJKYBaTH MOTOYHHMU cTaH blockchain, amke nmeski 3 By3iiB
MOXYTh BHHTH 3 Jiaay abo misith 3moBMHCHO. Hampukian rpyna MaiiHepis,
KOHTpoJtor0un Oibiricts (51%) cymapHOi MOTYXKHOCTI XEIIyBaHHS MEpexi,
JOMOBJIIIOTBCS  aTakyBaTh Bitcoin. 3aBISKM MOMIMBOCTI  OfEpXKyBaTh
OinpmricTe ONOKIB, aTakyroui MaiHEpH MOXYTh HaBMHCHE BIAIITyBAaTH
MIOBTOPHE BUTpayaHHS TpaH3akKLili ab0 BHKOHATH aTakW Ha BiAMOBY B
o0CITyTOBYBaHHI NPOTH KOHKPETHHWX TpaH3akmid abo ampec. Lo mpobGiemy
BHpIIITy€ TaK 3BaHa «3a/1a4a Bi3aHTIHCHKIX TEHEPATiBy.

3amada BI3aHTIMCBPKMX TEHEPANiB TMoisira€ B CIpodi  JEeKiUTbKOX
BIJIaJICHUX BY3JIIB JOMOBHTHUCS NP0 Xi Ai¥ HUIIXOM 0OMiHY iH(OpMAIli€ro Mo
HEHAIIHHUM 1 HaBITh MOTEHI[IHHO CKOMIIPOMETOBAHNUM KaHajaM 3B'sI3KY.

[MocranoBka 3ajadi: icHye Kinbka remepamiB - N. Ix iiiceka
JIMCIIOKOBaHI B ropax i 30MparoThesi aTaKkyBaTy Bopora B JIojuHi. M reHepaiis
i3 3aranpHOro yKcina N mepediuim Ha Oik BOpora i XouyTh 3ipBaTu yromy Mix
BIpHUMH TeHepaJaMHu. MeTa yroau - Ii3HaTHCS YMCEIbHICTh BipHMX BizaHTii
JIETIOHIB 1 THX, SKi OYONIOBaHI TeHepalaMHU-3paJHUKaMU. YToja JIyxKe
BAXIIMBA, QK€ [UIS IEepeMoTd abo Y3TOIHKEHOTO BIACTYIy HEOOXiITHO
CTBOPHTH 3arajibHy CTpaTeriro.

PesymnpraT, mo HEOOXiMHO OTpUMATH: BEKTOpa, IO OTPUMANX BipHI
TeHepaJi, TOBUHHI OyTH iI€HTHIHUMH.

AJNTOPUTMHU PO3B'SI3aHHS:

1. Koxen renepan (N;) HajcuiIae BCIM IHIIMM TOBIIOMJICHHS, B SIKOMY
MIOBITOMJISIE YMCENBHICTH CBOT'O JICTIOHY.

2. KoxxeH ¢dopmye cBiii BekTop 3 iH(pOpMaIlii, IKy OTpHUMaB.

' Crymenrka kadeapu 3axucry inpopmarii, 3amopisbkuii HaliOHAIBHHIA

TeXHIYHUIl yHIBEpCUTET
2 K. ¢.-M. m, moueHT kabempnm s3axmcry indopmarii, 3amopisbkuit
HAIlOHAJIbHUHM TEXHIYHUI yHIBEPCUTET
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3. 'enepanu 0OMiHIOIOTBCSI C(DOPMOBAHUMH BEKTOPAMH.

4. I'eHepanu nepeBipsOTh KOXKEH eJIEMEHT Y BCIX OTPUMaHUX BEKTOpax.
SIkio 3HaueHHs 30iraeThesl IeKUIbKa pa3iB, BOHO MOMIIAETHCS Y MiJCyMKOBHUH
BeKTOp. Y pasi BiacyTHOCTi 30iriB, 3HAa4YeHHS MiJICYMKOBOTO BEKTOpa
BU3HAYAETHCA SIK «HEBIJIOMEY.

[puxman mngd Bumanky komd 3 Tatd reHepaniB (N=5) omuH €
3pagaukom (M=1):

1. I renepan moBimoMuB, IO Ma€ JETioH y 7 THCAY BOiHIB, 111 - 2 T,
IV - 3 Ttuesai, V - 1 tucsga. 11 rerepan (3pagHUK, Ha CIpaBIOi Mae 5 THC.)
BKAa3aB iHIINM BHIIAJAKOBO BuOpaHi mudpu (2,1,6,8).

2. 3 OTpIMaHUX JaHUX KOKEH TeHepan (opMye CBiif BEKTOp:

— Bekrop I renepana — (7,2,2,3,1);

— Bekrop Il renepana — (7,5,2,3,1);

— Bekrop III renepana —(7,1,2,3,1);

— Bekrop IV renepana — (7,6,2,3,1);

— BekTop V renepana —(7,8,2,3,1).

3. 'enepany 0OMiHIOIOTBCS Mi>K COOOI0 BEKTOpPAMH, NIPU IOMY 3paHHK
MOBTOPHO CHOTBOpIOE iH(popMarito. KoxkeH oTpumye 5 BEKTOpiB, 3 SKHX
(dhopmyroTh Matpumo (Tadu. 1):

Tabmuus 1 — CxiiaianHs BEKTOPiB Ipu 00MiHI iHpOpMaLiero MiXK yYaCHUKaMH

XT0 Koro nepesipsie

nepesipsie

| II I v \Y
I - (3,7,42,8) | (7,1,2,3,1) | (7,6,2,3,1) | (7,8,2,3,1)
I (7,2231) |- (7,1,23,1) | (7,6,23,1) | (7.8,23,1)
I (7927273a1) (433767572) - (7a6a2a391) (7783233a1)
v (7223,1) | (47.612) | (7.1,23,1) | - (7,8,2,3,1)
v (7.22.3,1) | 38426 | (7.1.23,1) | (7.6231) |-

4. I'eHepany BU3HAYAIOTH KUTBKICTh BOIHIB B KO)KHOMY JIETIOHI.

Pesynbrar mae Burisan: (7,«HeBimome»,2,3,1). Jlpyre 3HA4YCHHS Ma€
pi3HI YKCIa y BCIX BEKTOpaX, TOMY ITO3HAYAETHCS SIK «HEBioMe». B pesynbrari
BCl BIpHI TeHepaju OTPUMYIOTH oxuH BekTop (7,«HeBimome»,2,3,1). Orxe,
3roJi1 AOCSTHYTO 1 BOPOT Oyie po30HTHiA.

TakuM yMHOM, OO AOCSTTH KOHCEHCYCY HE0OXiJHa HasBHICTh OlnbIle
TIOJIOBUHH HAJIMHUX 1 YECHHX MEpEKEeBHX BY3IiB. Y BHIIAIKy, KOJH Oiibmra
YacTHHA MEPEeXi JTi€ 3IIOBMICHO, CUCTEMa CXIIIbHA JI0 aTak (aTaka 51%).

Iepenik nocunanb

1. Bixinenis: 3agaga BizaHTilicekuii TeHepaniB [EmekTponHmii pecypc]:
Bikinenis 05.02.2018. — Pexxwum goctymy: https://uk.wikipedia.org/wiki/3amaqa
_ BI3aHTIMCHKHUX TEHEpaiB.
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VK 681.3.06:330.322.54
FOcekis O. 1.

MO/IEJIb KEPYBAHHSI ITIPOI' PAMAMM IHOBALIMTHOI'O PO3BUTKY
CUCTEM EHEPT'O3BEPEXEHHSA

Mertanypris € OHHIEI0O 3 EHEProEMHHX CEKTOpPIiB  EKOHOMIKH
mporpecuBHOi iHmycTpii. [lopriiss BUTpaT Ha HaTUBHO-CHEPreTHYHI pecypcH
(ITEP) B eguHWMX TIPOMHCIOBHX BHTpaTax HA BHPOOHWUITBO MPOAYKIIi
craHoBuTh TOHan 30 BigcoTkiB. HaiOinbln BEMUKMMH KOPUCTyBayaMu
NajJbHOTO Ha BHPOOHMITBAaX — JIOMEHHI Ta MNpokaTHi. J[0 eJeKTpoeMHHX
BUPOOHHUIITE BIHOCATHCS CIECKTPOCTANCIUIABHIbHI BHPOOHHIITBA, KHCHEBI
CTaHIli{, a OCHOBHUMH CIIO’KMBaYaMH TEIJIOTH € KOKCOXIMi4HI BUPOOHHUIITBA.

3apa3 iHAYCTpis XapaKTePU3YEThCS 3HAYHUM MOPAIBGHUM 1 (Di3HYHUM
3HOCOM TOJIOBHOTO €HEPrOTEXHOJIOTIYHOTO OCHAILEHHS, HEPIBHOMIpPHICTIO
poboTtu Metanypriitanx komOinaTiB. JlaHi 2 ¢akTopm cHiiibHO 3 MPOOIEMOIO
cucteMd OONIKY 1 KOHTPOJIO 3a BHTpaTaMH EHEPropecypciB, BHMAararoTh
KOPIHHOTO BJIOCKOHAJCHHS Ha BCIX pIBHAX BHUIOTOBJIEHHS Ta CKJIaIaro0Th
BaroMy 4acTHHy HepamioHanpHux BTpar IIEP ma BupoOHHOTBI (70% Bin
MTOTEHITiaTy eHepro30epekeHHs ).

Jo BaxIMBHX  3aBHaHb, 0 CTOATH  Iiepel]  IpOorpaMaMu
eHepro30epeKeHHs,  BIIHOCHTBCSI  PO3pOOKAa  METONOJIOTii  BHU3HAYCHHS
BEJIMUMHHM 32011a/KSHHsI eHEPIreTUUHNX PECYPCIB B PE3yJIbTATI BIPOBAKEHHS
eHepro30epiratounx TEXHOJIOTiH, BCTAHOBJICHHS Y3araJbHIOIYNX ITOKa3HHKIB,
SIKI  XapakTepH3ylOTh pOOOTy MiANPHEMCTB B 00JIACTI 3HMXKEHHS HHTOMOI
BUTpaTu  eHepropecypciB.  Pesynapraramu  iHHOBamidiHMX  Iporpam
€Hepro30epeKeHHs € palioOHAIbHE BUKOPUCTAHHS PE3EPBiB €HEPropecypciB Ta
BH3HAUYCHHS NPIOPUTETHUX HANpsIMKIB iX exoHoMii. O0'€eKTOM JOCITIKEHHS €
METayprilHi MiIMIPUEMCTBA, SIKi pealTi3ylOTh CHepro30epirarodi 3aX0m.

KOHKpeTH30BaHO MOHSATTA «EHEPro30epeeHHs» Ha IMPOMHUCIOBOMY
MiIIPUEMCTBI, SKE BIAPI3HAETHCS BKIIOYCHHAM PO3IIUPEHOTO KOMILIEKCY
3aX0JiB, CIIPSIMOBAHUX HA CKOPOUYCHHS OOCATY BUKOPHUCTOBYBAHHX ITAJIUBHO-
€HEepPreTUYHUX pecypciB, iHTeHcHQiKallilo X BUKOPHUCTAHHS 1, SK HACHTiJOK,
MiABHIICHHS e()SeKTUBHOCTI TisUTBHOCTI MM ANPUEMCTBA.

PosrmsiHyro  Momeni  Ta  METOAM  YOPAaBIiHHA — IHHOBAI[iHHUMHU
MporpaMaMy €HEPro30eperKeHHS, CTPYKTYpOBaHa CUCTeMH i Iiiyieii. Bu3HaueHi

'anminictpatop 3amau 1 xareropiillpAT«JIHIMpoOCTeHCTANbY
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OCHOBHI MeXaHI3MH peaizalil YCHIIIHUX IporpaMm eHepro30OepexkeHHs B
MeTaIypriiHOMy KoMIUIeKkci Ykpainu[2].

BusiBieHO 0COONMBOCTI  yNpaBIiHHS ~ CHEPro30CpEIKCHHSIM  Yepe3
OpraHi3aIlilt0 CHCTEMH CHEPrOMCHC/PKMCHTY Ha IiJIPUEMCTBI, 3aCHOBAHOI Ha
orepaniiHoMy yIpaBITiHHI npolecaMmu €Hepro3abe3neycHHs,
SHEProCIIOKUBAaHHS Ta peaiizalii eHepro30epiraloynx 3axojiB 3a HalPsIMKaMU
ix 3milicHeHHs [3].

Byma ctBopeHa Mojenb, SKa BKIIOYAE CHCTEMY IIJICH Ta MOKa3HUKH
PO3BUTKY, 5IKi (OPMYIOTh OCHOBHHH IUKJI KepyBaHHS mporpamu. IIporpama
PO3BHUTKY MICTUTh DA B3a€EMOIOB'I3aHUX TPOEKTIB ab0 iX mopTderniB, sKi
3a0e3MedyI0Th JOCATHEHHS iJIeH.

Peanizaiiss BuHIIE3a3HAYEHUX TMOJIOKEHb JO3BOJHUTh METANYpPriiiHUM
HIANPUEMCTBAM KepyBaTH MPOLIECAMU €HEepro30epe)keHHs, OI[IHIOBATH BILUIUB
BaXJIMBUX  (AKTOpPIB  PO3BUTKY Ha  IPOAYKTUBHICTH  MiANPUEMCTBA,
IiJIBUIYBATH CTIHKICTh CKOHOMIYHOTO 3POCTaHHS Ha JJOBIOCTPOKOBHUI MEPioj.

Iepenik nocuwianb
1. AnHanu3 NpPOU3BOACTBEHHO-XO3SMCTBCHHOW [JEATENBHOCTH METAJUIyPIUYSCKUX
npeanpuaTuil : YuebHoe mocobue 11 By30B. 2-¢ H3I. Aom. U mepepad. / F0308 O.B,
Cenpix A.M. - M.: MUCHC, 2005. - 360 c.
2. JlanumoB, H.W. Duumkinoneaus sHeprocOepexenns / H.W. auwinos, SILM.
IlenoxoB. Exarepuntypr: N «Cokpaty, 2002. - 352 c.
3. Auxkacos H.A. VYnpasieHue MHHOBALIMOHHBIMU porpaMMaMu
sneprocoepexenus/M.A.  AukacoB//  VmpaBimiHHA  OPOEKTaMH Ta  PO3BUTOK
BupoOHuNTBa: 30.Hayk.mp. - Jlyrancek: Bug-so CHY im. B.lams, 2007 - Ne3(23). C. 25-
31.
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IIJICYMKHU POBOTA KOH®EPEHIIII

Meta mposemenns [pyroi Bceykpaincekoi IHTEpHET-KOHGbEpeHTIil
3100yBadiB BUIIOI OCBITH 1 MoJoAamx Yy4eHuX «lH(popMmamiiiHi TEXHOJIOTIi:
TEOpis 1 MPAaKTUKa», IO MOJISIrae B 3aJydeHHI MOJIO/I 0 HAYKOBOI cHiBIpalli,
OoOMiHYy JOCBIZIOM y BHpillleHHI (DyHIaMEHTAIbHUX Ta MPHUKIAJHUX 3aBIaHb
PO3BUTKY Cy4acHUX iHQOpMaIiHHUX TEXHOJIOTIH, [IITKOM JIOCATHYTA.

B mnopiBusHHI 3 nepmoro koHpepeHuiero (2017 p.) BinOynach 3miHa
cratycy KoHdepeHIii 3 MI>KBY3IBCbKOI 10 BCEYKPaiHCHKOI, B pe3yJbTaTi 4yoro
PO3LIMPHIIOCS, SIK KOJIO NMUTaHb, TakK i reorpadis y4acHUKIB KoHpepeHLii, sKi
TIPEACTaBISUIN MicTa: 3anopixoks, Xapkis, AHinpo, Kuis, KponnBHULIBKHIA.

OCHOBHI NMTaHHS, 110 0OrOBOPIOBATHCH HA KOH(epeHwii 2019 p. Oymu
TIPUCBSUCHI CyYyacHUM HAayKOBHM HanpsiMaM PO3BUTKY iHpOpManiiHUX CHCTEM
Ta TEXHOJIOTiH, IO 3HAWIIIO BimMOOpaXKeHHsS B HAa3Bi CEKLid KOH(EpeHIIi:
CHCTEMHHI aHali3, MporpamMHa iHKeHepis, 3axucT iHdopmamii, iHGopMariiiai
TEXHOJIOTi1 B HAyIIi Ta TEXHILII.

3arajpHa KiIbKICTh y4acHHMKIB KoH(epenuii cknamna 100 oci0, iHmi
KUTBKICHI MOKa3HUKH KOH(EPEHIIil, 110 CTOCYIOTHCSA PO3MOALILY AOMOBIACH 3a
BH3 npeacTasieni B Tabuiumi:

Hazea BH3 KinbkicTh Te3 Kinbkicte
JIOTIOBizeH JIOTIOBiIeH cKaiir-
KOH(pepeHIIii
HTY «3anopizbka momiTexHikay, | 10 2
kagpenpa CAOM
HTY «3anopizbka moiiTexHikay, | 7 3
kadenpa 3axucty iHpopmaIii
XapkiBchKuit HarjoHaubpHUH | 21 7

YHIBEpCUTET MICBKOTO TOCIIOIapCTBa
iMm. O.M.bekeroBa

HTY «/lninpoBchKa moJiTeXHiKay 10

[HCTUTYT TpUKIAZHOTO CHCTEMHOTO | 1 1
ananizy KIII im. Irops Cikopchkoro
LentpanpsHOyKpaiHCHKUH 1 1
HaI[lOHATbHHUH TEXHIYHUHA

yHiBepcuTeT, M. KponuBHUIIbKHH

IIpAT «ninpocnencranby, | 1 1

M. 3anopixoks

BignosiganeHa 3a mpoBeneHHs koHpepeniii B 2019 p. kadempa
CHCTEMHOI'O aHaITIzy Ta 00YHCITFOBAILHOT MaTEMATUKHA 3HTYVY.
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TOJATOK A

MOPSIIOK POGOTH KOH®EPEHIIIT
4 xBiTHsa 2019 p.
IMouaTok 3acinanus ckaiin-koHgepenuii o 12:00

12-00 — Bitanpne cioBo 10 10-pivyus meprioro BUITyCKy CHELiabHOCTI
«CucreMHHA aHANI3 1 YIpaBIiHHS» 3aBiqyBada KadeIpu CHCTEMHOTO aHATi3y
Ta obunciroBanbHOi MateMaTuku 3HTY n.¢.-m.H., mpodecopa Kopriua I'.B.

12-10 - Birameae cmoBo o 120-piwas HTY  «JlnimpoBchka
rmoJliTexHika» Ta 20-pivyus MiATOTOBKH CIEIiadbHOCTI «CHCTEMHUN aHAai3»
HTY «AIl» nekana dakynbrery iHGOpMaLiiiHUX TEXHOJOTIH, A.T.H., MPOQ.
AnekceeBa M.O. HTY «/IHinpoBchKa IO TEXHIKa

12-20 — BitanbHe coBo 3aBigyBaya Kadeapy IPUKIAJHOI MATEMAaTHKH i
iHpopMamiiHUX TEeXHOJOrH, A.¢.-M.H., npodecopa Hooxunoroi M.B.,
XapKiBCbKUHM  HAI[lOHAJIbHUM  YHIBEPCHTET MICBKOTO TOCHOAApCTBA  iM.
O.M.bekeroBa

12-30 TepentneB O. M. "3actocyBaHHS 3ac00iB aHATITHYHOT 00pOOKH
JTAaHUX 3 METOIO BHUSABJICHHS O3HAK Kopynmii" (cmiBaBTopH SKkyOens A. O.,
IIpocsakina-XKaposa T. 1.), [acturyT npuxnagaoro cucremHoro aHamizy KIII
im. Irops Cikopcbkoro.

Cexkuist 1 «CucremMHuii aHamiz»

1. Kob6a . A., Yc C. A. "3acTocyBaHHSI METOIy aHAJI3y i€papXiil s
pO3B’sI3yBaHHS 3a/4adi OaraTOKpUTepialbHOrO BHOOPY BHOYXOBOi PEeYOBHHH',
HTY «/lHinpoBCHKa MOTITEXHIKaY.

2. Cumonens I'. B., Xom’sik T. B. "IIpuitHATTS pillleHHS ONTHMAJILHOTO
BUIyCKY Tpoaykuii 3 Hewitkumu napamerpamu”, HTY «JlHinpoBchka
HOJITEXHIKaY.

3. Taciyauk M. C. "KorHiTuBHa MoJiellb CTpareriii 3anodiraHst pocty
couialbHO-eKOHOMIYHOT Hanpy»xeHocTi", SHTY.

Cexkuist 2 «IIporpamua iHxkeHepis»

4. T. Nazirova, C. Goncharov, K. Tokar, "Identification of hidden
patterns in the analysis of medical data", XapkiBcbkuii HamiOHaIBHUN
yHiBepcUTeT MichKkoro rocogapctsa iMm. O.M.bekerosa.

5. Martemyanov D., Bocharovn B. "Processing development
environment (PDE)", XapkiBcpkuil HaIllOHaIFHUH YHIBEPCHTET MICBKOTO
rocrogapctia iM. O.M.BekeToBa .
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6. Morozova V., Bocharov B. "Microprocessor Arduino programming",
XapKiBCbKUI  HAI[lOHAJbHUI  YHIBEPCHTET MICBKOTO TOCHOAapCTBA M.
O.M.BbekeroBa .

7. Gruba O., B. Bocharov "Arduino gas sensor circuit", XapkiBcbkuit
HalllOHAIBHUH yHIBEpCUTET Micbkoro rocroaapctsa iM. O.M.bekerosa .

8. Merezhko M., B. Bocharov "TinkerCAD — Arduino emulator WEB
technology", XapkiBchkuii HalllOHAJIBHUI YHIBEPCUTET MiCHKOTO TOCIIOIApCTBA
iMm. O.M.bekeroBa .

9. Kimmenko P. B. "Omeparmiitai cucremu i0OS ta Android: Touka 30py
po3pobHuKa",  XapkiBCbKHH  HANiOHAJBHUH  YHIBEPCHTET  MICBKOTO
rocrogapcTsa iM. O.M.bekeToBa .

Cexkuis 3 «3axuct iHdpopmanii»

10.Henaca I'. B., I'ymensk JI. B. "Peamizauisi ¢yHKuil XemryBaHHs
Kynuna (JICTY 7564:2014) s ¢hperimBopky Spring Security™", 3SHTY".

11.Taiirora €. B., Tamemepin [I. B., Kosina I'. JI. "3acrocyBaHHs
anroputMy Jlest 11 BOy/ZIOBYBaHHSI HaIliBTOHOBHX 300paXKeHb B KOJIOPOBI',
3HTY.

Cekutis 4 «Indgopmauniiini TexHoJ0rii B Hayni Ta TexXHimi»

12.}10cpkiB O. 1. "Mognens KepyBaHHS IporpamMamMH IHHOBaLiHOTO
po3BHTKY cucteM eHeprozoepeskeHHs", IIpAT «/Iuinpocnencrans», SHTY

13.Ciukap M. O. "Cucrema IICHXOJOTIYHOTO aHANII3y Ta amamnTarii”,
3HTY.

14. Xuwxkouit O. C. "CTBOpeHHs BEO-IOIATKy IS KiacTepH3ailii
JAHUX MO0 yrnomobaHb KiieHTiB"", XapKiBChbKUN HAI[IOHATBHUN YHIBEPCUTET
Micbkoro rocrnoaapctsa iMm. O.M.bekerosa ".

15.MozoneBa A. B., Yc C. A. "BuxoHaHHSI ITPOTHO3HUX PO3PaXyHKIB
qutst TpancrioptHoro nianpueMctsa”, HTY «/lHinmpoBchka NOMiTEXHIKaY.

16. bensieB O. P., Kopsimikina JI. C. "[Ipo oxHy 3a1ady ONTHMAaIbHOTO
PO3MIIIEHHS 3apAJHUX CTAaHLIH 11 eJIeKTpOoMOoOiiB Ha TepuTopii micta", HTY
«/IHIIPOBCHKA MOJIITEXHIKAY.

Pernament — 5-7 XBWIMH Ha KOXHY /ONOBiIb, BPaXOBYIOYH
BiNmoBiai Ha 3anMUTAHHA.
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HayxoBe enekTpoHHE BUJaHHS
KOMOIHOBaHOTO BUKOPHUCTAHHS
MoHa BUKOPHUCTOBYBATH B JIOKAIEHOMY
Ta MEPEKHOMY pPeXHMax

TH®OPMAIIMHI TEXHOJIOT'Ii: TEOPISA I IPAKTHUKA

Tesu gomosinei
11 Beeykpaincbkol iHTepHeT-KoHpepeHIlii 3100yBayiB BUIIOT OCBITH 1 MOJIOIUX
YUSHHX

4 xBitHs 2019 p.

OnuH enextponHuit ontuanuil quck (DVD-ROM);
CYMpOBiHA TOKYMCHTAITIS.

Tupax 100 mpum. 3am. Ne 437
Bupasens 1 BUTOTOBITIOBAY
3anopi3pKui HAIliOHAIBHUH TeXHIYHUN YHIBEPCUTET
Yxpaina, 69063, M. 3anopixxs, Byi1. JKykoBcskoro, 64
Ten.: (061) 769-82-96, 220-12-14

Cainonrtso cy0’exrta BunaBHu4O01 cripasu 1K Ne 2394 Bix 27.12.2005.



