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MPUKJIAJTHI IHOOPMAIIMHO-TEJEKOMYHIKAIIIMHI KEPOBAHI
TEXHOJIOI'T B YMOBAX I'NIOBAJIBHUX 3AT'PO3

The theoretical foundations of applied information and telecommunication
controlled technologies in modern market conditions of transcontinental and
international business for mass service of society's needs are considered. Models,
methods and means of digitized information and telecommunication technologies that
implement a profitable "green" ecology are proposed.

Keywords: digitized information and telecommunication technologies, man-

made and natural complex, ecological safety

VY cydacHUX PHUHKOBHX YMOBaX TPAaHCKOHTHHCHTAJIHLHOTO W MIKHAPOJIHOTO
Oi3HeCy 3 l1€papXi4YHUM PO3NOAUIOM (YHKI[IOHATBHUX BiJHOIICHh BUPOOHUIITBA
IPOJYKTIB, TOBApiB, MOCIYT, BKJIIOYAIOYU CLILCHKOTOCIOAAPCHKI 32 TPATHUIIIEIO
MacOBOT'0 0OCTyTOBYBaHHS MOTPEO CyCNUIbCTBA HOOC(hEpHU, BCe OUIbII MPUBAOTUBUMHU
BU3HAYAIOTHCS KEPOBaH1 MAaIlTMHU, 00JIaJHAHHSI, arperaTy, KOMIUICKTH Ta IiJICUCTEMH,
M0  peali3yloTh  MNPUOYTKOBY  «3eJleHy»  Hu(poBi3oBaHi  iH(MOpMaIiHO-
TenekoMmyHikaniiai rexnoorii (LIITT) [1-3].

HoBy HaykoBO-TexHIUHY MpoOsieMy pO3pOOKHU TeOpii Ta MPAKTUYHUX METOIIB
IPOCKTYBaHHS, POTHO3YBAHHS, KOHCTPYIOBAaHHS, MAIIMHOOY TyBaHHs, OIIIHIOBAHHS 1
BUTIPOOYBaHHS (MIOBHOMACIITAOHOTO TECTYBAaHHS) Ta BIAMOBIAI HA 3aUTAHHS, SIKUM
YUHOM «3€JIeHa» TEeXHOJIOTiss Mae (MpuOYyTKOBI, EKOJIOTiuHI, E€HEpropecypcHi,
byHKITIOHAIBHI, Mpalle3/1aTHI) Kpallli MOKa3HUKU HIXK BiOMI TPAIUIIIHI HEMOXKIIUBO
OTHCATH B OJHIHN cTaTTi. TOMY I1€ JOCIIKEHHS 33 IPUHITUTIAMUA CUCTEMHOTO TAXOTY

OUIbII CIPsIMOBAaHE HA O3HAYEHHS ICHYBAaHHS MEXaH130BaHOI TEXHOJIOT1i KEPOBAHOIO
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BUPOOHHUIITBA 3 BIJHOBIIEHHSAM €KOJIOTIYHOTO CTaHy 3TiJHO 3 MapagurMallbHUMU
KUTTEBUMH I[HMKJIAMHA Yy MeXaxX OIOII€HO3Y KOXXHOTO KOHKPETHOTO TEXHOTE€HHO-
npupojiHoro komruiekcy (TITK).

Binomo, 1m0 po6odi npoiiecu Ta MexaHi30BaHi TexHOor1uH1 3acoou (MT3) ans
TOBApPHOI MPOIYKIIiT 3aJIe)KaTh Bij 3a0e3neueHHs yMoB peanbHOro yacy (RT-real time)
iX (byHKILIOHYBaHHA y €1MHIN ckiaaHii nuHamiuHii cuctemi (CHC).

[aTeTpOBaHE KEpOBaHE BUPOOHUIITBO [2], M0 peali3ye KOKHA MOJIiepreTuyHa
BupoOHnua opranizamis (IIEBO) y Busznauenomy mpocropi TIIK Ta 3a moTounum
kanengapeMm RT xurteBux nukiis (LC — life cycle [4]) y Mexxax ckiaaHOi AMHAMIYHOT
cuctemu (CJIC) rapanTye He JuIIE €HEPropecypcHy €(PEeKTUBHICTh BUKOPHUCTAHHS
MT3 (pa3om 3 pobouMMU OpraHamu, MexaHi3Mamu, OoOJaJHaHHSIM, MaTepiajamu).
['onoBH1 ymoBu ¢yHkuionyBanHsa CIC Tta 3akonoMipHocTeil LC-RT dopmanizyrors
TaKOX (PYHKI[IOHAJIbHY ONTHUMI3allll0 B3a€EMOJII MPUPOJHUX  OIOIEHO3IB 3
HE3aJIeKHUMHU, HECTAlllOHAPHUMU, HENIIHIMHUMHU (QaKTOpaMH CYTTEBOTO BIUIUBY
HABKOJIMIITHBOTO CEPEAOBHILA. Y I1JIOMY TOBHA METa- CUCTEMA MA€ 1HAEMIYHE MICLIEBE
BimbHe npupoaHe cepenosuiie (BIIC). Creninb TOYHOCTI, HAAIMHOCTI, €PEKTUBHOCTI
ynHHOi 1HXkeHepli LC-RT 3 orpuMaHHsM npuOyTKIB 3aJ€XUTh BiJ MPUHIUIOBUX
ocHOB apxiTekTypu B3aemoBigHocuH y TIIK TTEBO 3a kputepisimu 6e3meuHoi 001acTi
nakonmuyBaHHsi (BOH) y exonoriuno-uuctiit CHAC. EdexkTuBHICTH BHUKOPUCTAHHS
HoBUX MT3 noBuHHa OYTH 3TiJHO YUHHOTO 3aKOHOJIABCTBA 0€3 OY/Ib SIKUX MOPYILICHb
B BUIJIsAI HeOe3neyHoi oOmacti HakonuuyBaHHsS (HOH) pyitHIBHMX €KOJOTIYHUX
HACHIAKIB. 3apa3 BioMI 4YUCEeIbHI (DAKTH ICHYBaHHS BTPATU PI3SHOMAHITTS BUIIB
baopu Ta payHu.

B ymoBax rinobampHUX 3arpo3 KUTTS OlOTOMIB OOIPyHTOBaHa HEOOXIIHICTh
3a0oponu pexumiB HOH. Taka motpeda nocsirna piBHa pimieHs OOH, npoBigHux
nepxkap €C Ta Ykpainu [6-8]. 3arposu miaHeTapHOi Hoocepu MEpIIOYEproBo
BU3HAYCHI SIK :

® HEKOHTPOJIbOBaHI BUKUIU B aTMochepy aiokcuay (CO2) Byrierro;

® pi3Ke 3MEHIIIeHHS (BUpPYOKa, MOXKeXK1) JIiciB 3 3arudemno 0iochepu;



® BTpaTa TOMEOCTAaTUYHHMX BIIACTUBOCTEM E€KOCHCTEMaMH YHACTIIOK MacOBHUX
PI3HOMAaHITHHX (XIMIYHHX TOIIIO) 3a0pYIHEHB.

['pannio3Hi maciiTabu pyiHHYBaHHS Ha BCIX KOHTUHEHTaX OiocdepHu, sika 3aiimae
HUKHIO 4acTUHY atMmocdepu, riapochepy pO3UYMHEHUX PEUOBUH, BEPXHIO YACTHHY
miTocdepu mIaHeTd 3emiisl, 3HAYHO 3MIiHIOIThH ekooriydi ctanu bOH. Tpamumiitae
BUPOOHUIITBO 3a0pyaHIoe Ta 3MiHIOe LC-RT Bcix MikpoopraHi3miB, pOCiHH, TBAPHH,
NTaxiB E€KOJIOTIYHO AudepeHiiioBaHOro HazeMHoOro mpocTtopy aktyaimbHuXx TIIK.
['moGanpHi peanmpHi 3arpo3u y Buriaai HOH mpomoexyioTe TpancdopmyBatu
reHealoriyHl BIJHOIICHHS Ha piBHAX Olocdepu, OinomiB, OioromiB BIIC, mio
CTaHOBJIAITH OCHOBY *UTTA BOH nanoro Oioneno3y upoOHunTBa IIEBO. Takum
JUHOM KokKHa ekoJioriyda oauuuis [TYK y Gioromii 3anexuts Big LC-RT mporecis
cuM0i103y PI3HMX BHUIIB TMOMYJSAIINA POCIHH, MIKpOOpPraHi3MiB, TBAapuH, SKi
3a0e3neuyroTs LC.

Teopis Ta metronm crBopeHHsa HoBUX (BOH) po0oumx mnpouneciB Ta
TexHoJoriii. HaykoBa ocHoBa HoBoi koHuemntii (bOH) peanizaiii, axkTupizaiii
kepyBaHHs npupogHuMu LC-RT mist qocsirHeHHs METH 3 OTPUMAHHSM «3€JIEHOI»
IPOYKIlii 6a3yeTbest Ha ogHO3HAYHOMY po3noait ¢yHkiii mix CJIC ta BIIC. Teopis
BKJIaJIEHOCT1 a00 MIANOPAIKOBAHOCTI (DIKCY€E TPU YACTHHH:

e peanbHi, oOMexeHi, BHyTpiHi (in) pecypen CIC xonkpetnux TIIK i1 IIEBO;

® BIIKpPHUTA Ta BIJJaJ€Ha Yy MPOCTOpPl Ta 4Yacl 30BHIIIHA OuUIbIIa MHOXHHA
pizHoManitTss  (off) ekonoriyHoro cepenoBuma Ta  IHPPACTPYKTYpH
nociimkyBanoi BIIC;

e eauHui 1HQopMauiiHUMKA mpocTip 'y TrioOanbHIA Mepexi [HTepHer 3
MOJIMBOCTSIMH HAKONMUYYBAaHUX 3HaHb MPO 3aKOHOMIPHI (haKTH TOMEpeaHIX
CUTyalliil B yMOBax peajbHUX PHU3UKIB Ta HEBU3HAUEHOCTI PO3PaXyHKOBHX,
MPOTHO3HUX, MPOTPAMHMX TOIIH.

[IpakTrka CBIAYUTH, IO YHIBEPCANBHUX TEXHIKO-TEXHOJOTTYHUX pitieHs (TTP)
3 IPUPOJTHUX TETEPOTEHHUX MPUINH BUCOKOT po3MipHOCTI Tiobansuux BIIC — Hemae.
VY Toif xe dac mpakThKa (iKCye IOIIBHICT, TOYHOI Kiacudikaimii TOHATH 1

apXiTEeKTypHUX (PopM opraHizaliii e BOHU JOIIILHO edekTuBHI. [lapagurmaibHICTh



peTSLIMHUX BITHOIIIEHb BU3HAYA€ CYTHICTh, OCOOJIUBICTD, CreU(IKy BpaxyBaHHS B
MoiensX (Ha3BaHi-0013HaH1 MOHATTS PO OPUTIHANBHUNA 00’ €KT) OMUCIB MPOLECIB AJIs
napHux (aHTU MOAIOHUX B3a€MOJiN) TMHAMIYHUX TeTEPOTCHHUX pealbHUX 30ypeHb
(mpuuwnH) 1 peakiii (HacTi K KOHTAKTIB, K1 BIOYINCS).

JlouinpH1 apXiTeKTypHi, OpraHizaiiiiti, CTpyKTypHI MOJIET1 XapaKTepu3yIoTh 3a
CHCTEMHHMM IIIIXOJI0OM TaKl eIeMeHTH [4, 6, 8]:

® BUMIPHICTh MOJIeJ 3a ()aKTOM KUIBKOCTI PIBHIB OIHUCY;

® TIOPSAJOK KOXXHOTO HazBaHoro onucy LIITT;

® HEMIHINHICTh (DYHKI[IOHATIBHOI 3aJIEKHOCTI 32 TUIIOM, BUJOM, OCOOJUBOCTSIMU
B3a€MO3B’I3KIB MK 3MIHHUMU;

e yacoBi xapakrepuctuku LC-RT Ha iHTepBanax mnposiBy MOIiH, CUTYyaIliH,
tpancopmarii y TIIK;

e (dakrtopu BBy Ha CJIC xonkpetHoro BIIC 3 Bu3HA4YE€HHSIM CYTHOCTI,
ocobnuBoOCTI, crenudiku 30ypeHb, 3arpo3, 3aBaji CTOCOBHO 3aKOHOMIPHOCTEH
(mpu4KH) BiIMOB, aBapiil, HAAKPU3OBUX SIBUII, KaTacTpod.

Takum yrHOM TII00ANTbHI TPOOJIEMHI POTHPIYYS Y HOOCdEpl TUIAHETH Ha PiBHI
MICIIEBUX JIOKaJIbHUX 30H BinoBigaibHOCTI 3a BOH mmsixom edexkTuBHOrO
BUKOPUCTaHHSI MPOTPECUBHUX HOBUX MarepiajiB, oOJaJHAHHS, 1HCTPYMEHTAIbHHUX
MEXaHi3MIB, MaIllMH, arperaTiB, KOMIUICKCIB Ta CHCTEM 3 rapaHTOBAHO aJalNTHBHUM
ynpasiiHHaM (I'”AY) BogHOUYaC CTBOPIOIOTH 3aXO0AH €KOJIOTTYHOT O€3MeKH JOBKULIS Ta
YIEPEIKEHOTO TUUIAaHOMIPHOTO YyCyHeHHs Oynp saxux mnposisiB HOH 3  dopc-
MaxxopHuMmu ooctaBuHamu i [IEBO. BinnoBinanbHICTh 3T1IHO TapagurMaibHOCTI
BigHomeHb Mk MT3 Ta BIIC cnig noknagatu y mexax TIIK Ha nieHTpu KepyBaHHS
nporpecom (L[YII). Poms I[YII — edextuBHO OOTpyHTYBAaTH, JOKA30BO O3HAUYHMTH
MaiOyTHi 3a kputepisMu BOH npoekTHi, IporHo3Hi, MpuOyTKOB1 poOOoUl MPOLECH Ta
MT3 3aco6iB L{ITT.

Came BiJ 3HAHHSA, BMIHHA Ta BOJIOJIIHHS HAyKOBUMU METOJaMH Teopli Ta
PAKTUKH MEXaHI30BaHOTO0 BUPOOHUITBA pi3HOI mpupoau y HoBux ymoBax TIIK 3a
OyIb-IKMMH MOMXJIMBUMH  3aKoHOMipHOCTssMH BuHUKHeHHS HOH  BiibHOTO

npupoaHoro cepenosumia (BIIC) ta BiaMoB oOnaaHaHHs, arperariB MamuH. Bci



HerapasiM, pHU3MKUM Ta TPOSIBU HEBU3HAYEHOCTI OyayTh 3aBYAaCHO YCYHEHI
MiHIMQJIBHAMH 3aXO0JaMH MiATPUMKH €KOJIOTIYHOT O€3MeKH JOBKULIA. Y 3aruIaHOBaHi
CTPOKH HEOOX1JIH1 BUJM TEXHIYHOTO Ta CEPBICHOTO OOCITYTOBYBaHHS, JIIarHOCTYBAaHHS,
BUNpoOyBaHHs, TectyBaHHsA. [Ipouenypu LIITT 3aBepuryroTbes AOKYMEHTaMH, LIO
3a0e3Meuyr0Th HaIHICTh, €PEKTUBHICTh, MPUOYTKOBICTH JJIsi IPOTHO3HOTO Yacy.

BignosinaneHicTh areHtiB LIYII y dbopMmi areHTOTEXHOJIOTTYHOI €IEKTPOHHOI
kaptu (ATEK) — 3aBnanHs Ha KOHKpETHI po0O0Ui MPOoIIecH Ta mporeaypHi 3acoou MT3
(biKCyeTbCcs JTOKYMEHTAIbHO 3a sBHUM Bu3HaueHHSIM icHyBaHHsS LC-RT. Bouu
OOTPYHTOBAHO BIAMOBIIAIOTh EKCIUTyaTalllHHO-TEXHOJOTIYHUM 1 cepTU]iKaliifHuM
BUMOraM. 3 1HIIOro OOKy 3a0e3MeuyroTh NPOrpaMHy €KOJIOTIYHICTh, HAIIMHICTh Ta
KOMIUJIEKCHY €(DEeKTHUBHICTh Y 3a3Ha4€Hl Yacu Ta MPOCTOPOBI KOOPJIUHATH POOOUOTO
MOTOKY 3 KIHEMaTWUYHUMHU OCOOJIMBOCTSIMU TPAEKTOPIi pyXy MalluH 1 OOJaJHaHHS,
BKJIFOUAIOYH JIMHAMIYHI 1 EHEPTeTUYH1 OI[IHKH PEKUMIB X pOoOOTH i HaBaHTaXKEHb Ha
po00Yl KOHTAKTHI MOBEPXHI.

JlokyMeHTasibHa (hopMa areHTOTEXHOJIOTIUYHOI €JIEKTPOHHOI KapTH-3aBAaHHs Ha
onepatuBHy peamizamito TTP IIVII. Koxxna korkperna poooua ATEK 3aBnanHs, sk
Hakas3 Bij [{YII, topuauyuno i JOKyMEHTabHO (iKCye (haKT BiAMOBIIATBHOCTI IEPCOH:
(ITIb xto 3aTBepauB 1o Kapty?); (IIIb XTO mpuiHAB 11 BUKOHAHHSA y O3HAYEHHI
pobOoui dyacu (GyHKIIOHYBaHHS Ha JaHOMY oOOdaJHaHHI 3adiKCOBAaHUX MaAIlHH,
arperatiB, oOnagHanHs?); (IIIb xto omnepatuBHO mniATpUuMye TexHiuHe RT
00CITyroByBaHHS 32 MOXKJIMBUX MOTPEO Y BUIMAIKOBUX HAJ3BHUYAWHUX CUTYaIlIsIX?).

Y puHKOBUX yMOBax ydacTi B Oi3HeC mMpoleaypax, K W y OCOOJMBUX
o0cTaBHHAX €JEKTPOHHA (hopMa BiAMOBIIATLHOCTI € HOpMaTUBHOIO. C1iJ1 B1I3HAYUTH,
mo Oynb-sakuii 3BIT Tpo poboty mepconamy L[YII cyrreBo Bimpi3HSETHCS BiA
3acrocyBanHd ATEK. 3aBmanns 11 OopToBoro iH(opmaiiiiHO-Kepyrdoro
komriekcy (BIKK) xonkpetHoro MT3, abo 3a MOXIMBOCTAMH IITYYHUX
iHTeNeKTyanbHIX pPoOoTiB (AIR) peanpHO peani3yloTh CHIO-MOMEHTHI PEXKUMH
poOOTH OMEpaTUBHUX, THYYKUMX pPOOOYMX OpraHiB aBTOMAaTU3allii BUPOOHMIITBA Y
cyuacHUX (a3zax Bumycky nponykuii. ['onosna Biaminaicts ATEK nns MT3 ta AIR:

TOYHICTb,  HAJIMHICTh, CBO€YACHICTh, MOOUIBHICTh,  MIHIMI3AIllI  BUTpaT



eHepropecypci. Y 1UIOMYy, HENOTpiOH1 JIHTBICTHYHI 00’€MHI TpPaKTyBaHHS Ta
obroBopenns aiit AIR nure tak, sk Buznaueno y ATEKy.

[TapagurManbHiCTh HAYKOBO-METOAMYHOTO MpoayKkTy y Burisiai ATEK nosnsrae
y OJHO3HAYHIN €JHOCTI 3acO0IB TEJIEKOMYHIKAI[IHHOTO YMpaBIiHHSA MPOTPAMHUMHU
npoekTamMu KepoBaHoro BupoOHuiTBa y Mexax I[VII TIIK 3a Bumoramu BOH.
besnocepennbo onucy HalaHi moueproBuMu pazamu peasizailii cuaTe3oBanux TTP y
BUTIIAAI (DaitTiB. B sIKuX cTHCIIO onrcaHo fii mporieciB 0e3 3aifiBUX KOMEHTapiB. Aure
i yac poOOTH KOHBeepy pa3oM 3 AIR peanizyeThcst onepaTuBHE, IIBUIKE, €PEKTUBHE
00CITyroByBaHHS 3a MOTPEO BUPOOHUIITBA KIHIIEBOTO MPOIYKTY.

Came Taka OIHO3HAYHICTh OIHAPHUX BIJHOIICHb XapaKTepHa sl OUIBIIOCTI
3aKOHIB BCECBITY, SKI Maibke aHaloriydi (¢pi3MKO—XIMIYHUM, O10JOTIYHUM,
COIllaJIbHUM) YTPYIYBaHHSAM 3 CHUMOIO3HMMH, CHHEPIEeTUYHUMHU OpraHizalisMu Ta
po3noauiaMu iepapxiuaux QyHkuid. Hanpukmnan, y mipaminansHiid (Beptukans [{ITT
— ropuszoHTaii) apxitektypi CAC. CTpyKTypHI KOMIIOHEHTH KOXKHOI IMPOrPECUBHOI
apxitektypu CJIC 3aBXau OXOIUTIOIOTH BIAOMI MOIEPEAHI Ta HOB1 1H(OpMaLiiiHO-
TeJIeKOMYHiKalliiHi TunoBl mporpamai moayidi (TTIM) 3 BiiMOBIIHOIO CIEiaIbHOIO
MITKOIO MOJTyJIbHOT TTO3HAuKH [5,8].

®opmyBanHsa onuciB apxitektypu ATEK nns icHyBaHHS SIKOCTI CHUIBHOL
CUCTEMHOT oprasi3zaiiii nepejadadae BUKOHAHHS YOTUPbOX MPABHUIL:

e 3a0e3mnedye crnocid KOHTPOJIO BCIX CTAJOHHUX TIOKa3HUKIB Mija  dac

BUNPOOYBAHHS;

® BH3HAYAE SIBHO Ta 3pO3YMUIO 331yM, 17€t0, HiecnpsimoBaHicte ABIJ1O;

® 3aCTOCOBYE JHMIIE€ MIHIMAJIbHY KUIBKICTh KJIACIB Ta METOJIB 3B’SI3yBaHHS
YaCTKOBUX €JIEMEHTIB y arperari;

® TrapaHTye BIJICYTHICTh MOBTOpIB Ta komiil komy TIIM, mo6 He 30iiblIyBaTH

HOH BiamoBu.

Koxxen monayns onucy ATEK noBuHeH Oyt ditkuMm Ta 3po3ymisum [1, 5, 7-8],
a TakoXX MaTH TOYHI JaTW TecTyBaHHS. PeanpHuit wacoBuii mpoctip CJIC ta BIIC
3MiHIOE (YyHKIIIOHATBHI BUMOTH, TOTPEOH, HOPMATHUBU TEXHOJIOT1M OI[IHKU SKOCTI Ta

edekTUBHOCTI. YacoBi psiii 3a IEBHI IHTEPBAJIA PEATIbHUX CIIOCTEPEKEHD 3 IEPI0aMU



JUCKpETH3allli pe3ybTaTiB BHUMIPIB (KBAaHT, KPOK AMCKpETH3allli), 1€ MHOXHHA
(akTiB, sIKa XapaKTepU3ye 00’ €KT, SIBUIIE, MPOIIEC IO BIAMOBITHOTO KUTTEBOTO ITHKITY
03HAYEHOI TPUBAJIOCTI HASBHUX JaHUX. A 4acOBUM mepepi3 — 1€ HaKomuueHa 301pKka
MHOKHUH PI3HUX CIIOCTEPEKEHb, IO HAa OOpaHWN KOHKPETHHUH dYac, AaTy aHalizy
MOBUHHI XapakTepusyBatu noBHy KoHKpeTHYy CJIC.

Tomy, came HasBHI (PaKTH MOHITOPHHTY U criocTepexeHb 3abe3neuyroTh [[YII
MOXJIUBICTh  3aCTOCOBYBaTM HacTymHi Tpu kijacu TIIM  mporHo3yBaHHS:
IHTEJIeKTyalIbHE; IHTYITUBHE BUSBJICHHS 3aKOHOMIPHOCTEHN 3a MPUHIUIIAMH aHAJIOTIT;
IHIYKIIHE 111 TIOCITIIOBHUX 3MiH, IO JIOKa30BO BEpU(IKYIOTHCS.

3acoou IIVYII TIIK mocmiKyloTh HaKONMWYeHI (PakTH, a TaKOX BUSIBISIOTh
KOPHUCHI 3aKOHOMIPHOCTI y MPUPOJHUX SIBHUINAX JUIS IIJIECIPSIMOBAHOTO CHUHTE3Y
HOBUX, OLJTBII €KOJIOTTYHO €()EKTUBHUX Ta MEHIL BUTPATHUX POOOYMX MPOILIECIB.

dynkuioHanpHe HaBaHTakeHHs Ha LIYII Bix 06poOku Big Date 3pocrae, ane 3a
PaxyHOK OTPMMaHHS HOBUX 3HAHb € MOKJIUBICTh IPAKTUYHO PO3B’SI3yBaTU MPOOJIEMHI
PU3HMKM Ta 3aBYACHO OPraHi3oBYBaTH 3axoJu 3 mnomnepemkeHHs, ycyHeHHs HOH
pyiHiBHUX HacaikiB. CaMe TaKMM YMHOM BHHUKAE€ HOBE €(DEKTUBHE BHUKOPUCTAHHS
MIPOTPECUBHUX «3CJICHUX» TEXHOJIOTH, M0 (PaKTUYHO 3ajexaTh BiJI 30BHIIIHIX
MPUPOJHO—KIIMATHUYHUX 00cTaBUH Ha yac pobotu MT3 ta AIR Ha poboyomy Micii.

3acob6u BIKK ming wac peamizaiiii TOYHO KOHTPOJBbOBAHUX POOOUYUX PEKUMIB
MT3 Ta AIR. ®yHKilioHajdbHA ONTUMI3AIliA IMOTOYHUX TMPOIECIB JOLUIbHA 3
EHEePropecypCHUMH BUTpaTaMH 3TiHO jJokymeHToBaHoro ATEK 3aBmanHs ski
BianoBigatoTh 32 LC-RT nHaBanTaxkeHHs podounx oprasis (eexTopiB), MEXaHI3MiB Ta
oOnagHaHHs O6e3nmocepeIHbO Y (PaKTUUHUX YMOBAX BIUIMBIB PO3NOAUIEHUX Y IPOCTOPI
ta yaci sBuny BIIC. [dyxe pinko xomu 1uian, mporaos, nporpama I[YII TtoToxkna
MIHJIUBUM (akTUYHUM (3apa3, TYT, Y PpEAIbHUX, JIOKAJbHUX YMOBAX) CTaHAM.
CutyatuBHI posiBU He3anexHoro, HeniHiiHoro BIIC 3aBxau Minnusi. OgHak, came
mij vac ekcrutyatamiiinux ymoB ¢yHkuioHyBaHHa CJIC BinOyBaroThCs pealbHI
dakTuyH1 o1iHKK edekTuBHOCTI. KokHa Bke BUKOHaHA (paza poOOYMX MPOIIECIB Ta
TEXHOJIOTIYHUX Tpouenyp, 3a kpurepismu BOH, moBunna 3aBmsku MT3 it AIR

rapanTyBaTd (OPMYBaHHS KIHLIEBOTO MPOAYKTY Y €KOJOT14HO-0€3MeYHOMY JOBKIJLII,



BIJIMOBIAHO /IO HAYKOBO-OOIPYHTOBAHMX pOOOUYMX TIPOIECIB,  pPErJaMEHTHHUX
HOpMAaTUBIB ¥ peamizaimii i y WMOBIPHICHOMY MpPOCTOpl MEPEXiHUX IMPOLECIB
B3aemozii CJIC ta BIIC.

BucHoBkHu. VY 11iif poOOTI 00IPYHTOBAHO HUIAX BUPIIICHHS HAYKOBO-TIPAKTUYHO1
mpo0JieMU yIOCKOHAJIEHHSI METO/IB €HEPropecypcHoi eeKTUBHOCTI 3 ypaxyBaHHAM
€KOJIOTIYHMX TOTOYHUX CTaHIB KOKHOTO MICLEBOIO JIOKAJIBHOIO TEXHOJIOTIYHO-
MPUPOJHOTO KOMIUIEKCY B yMOBaX TJIOOQJIBHHMX 3arpo3 MOTEIUTHHS KIiMaTy 3
HaKOMMMYCHHSIMHU JIOKCHIY ByTJIelio y Hoocdepl. Ha 0OCHOBI cucTeMHOro Miaxody Ta
€IHOCTI TEOPiH 1 MPAKTUKHU IIJITXOM HAKOMUYYBaHHS BepU(DIKOBAHUX 1 MPOTECTOBAHUX
3HaHb, 3AKOHOMIPDHOCTEH €(EeKTUBHOI Mpale3laTHOCTI poOOYMX  MPOLECIB,
BUKOHABYMX OpTaHiB OOJIaJIHaHHS, arperariB, MalldH 1 MiJICHCTEM CKJIaJIHOi
JUHAMIYHOI CHUCTEMHU JIOCATHYTO YAOCKOHAJIEHHS Uu(poBUX 1H(MOpMALIHHO-
TEJICKOMYHIKalIMHUX TeXHoJoriiH. OTpuMaHl HAyKOBI W MpaKkTU4YHI pe3yJIbTaTu
CIPSIMOBYIOTH 3a0€3IeUEHHSI CTIMKOT Ta SIKICHO1 peaizallii poOoYrX MPOIIECiB 3aBsSKH
palioHAIbBHOMY PO3MOLTY (DYHKIIINA [IEHTPAII30BAHOTO YIIPABJIIHHS Ta PO3IMOAIJIEHOTO
y TpocTopi Ta 4Yaci iH(OpMAaIiiHO-TEIEKOMYHIKAI[IHHOTO 3 €HAHHS BUKOHABYUX

OpraHis.
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JTOCJJIIKEHHS TPOBJIEMHUX MICIb ®YHKIIIOHYBAHHSI MEPE X
IP-TEJIE®OHII

Abstract. Modern telephony uses real-time media data transfer technology using
the TCP/IP protocol family. A large number of problems may arise during the
operation of IP telephony, including: the presence of delays, packet loss, the presence
of the influence of the intensity of the voice flow, etc. This work is devoted to these

topical issues.
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VY OuIbImIOCTI OOYMCITIOBAIBHUX MEPEX 1, HacaMIlepesl, y Mepexi IHTepHeT Ha
(dbopMyBaHHS ITaKeTiB BUKOPUCTOBY€EThes TpoTokoi IP (Internet Protocol). Tenedoniro
no [HTEepHeTY Ta oro Mepexi HazuBaroTh [P-Tenedoniero [1-5].

Bigomi Ta npakTU4HO peanizyroThes AB1 60a3oBi cxemu IP-tenedonii. Ilepma 3
HuX (puc. 1), moB's13aHa 3 opraHizariero TeaeOHHUX IEPETOBOPIB MiK KOPUCTYBaYaAMH
NePCOHAIBLHUX KOMITHOTEPIB, OCHAIICHUX MYJbTUMEIINHUM OO0NagHaHHsAM Ta (a00)
creniaJbHUMU POTPAMHUMU (TIPOTPaMHO-aNapaTHUMH ) 3ac00aMH, 1110 3a0€3MeUyI0Th
BEJICHHA NYIUIEKCHUX TeJe(QOHHUX IEPEroBOpiB, a TAKOXK HEOOXIJIHHUI cepBic Ta
KOHTpOJb. Komn'toTepu KoprcTyBada MOXKYTh BXOJUTH J0 CKIIAAY JOKAIBHOI MEPEXKI,

Matu nepcoHanbhy [P-anpecy abo miakmoyaTucs A0 Mepexi [HTepHeT 3a JOMOMOTr o0

HHTEPHET

Abonenm A PC

MOJIEMY .

Abonenm B

Puc. 1. CtpyktypHa cxema opraHizailii TejeOHHOTO 3B's3Ky uepe3 [HTepHeT

Inma cxema (puc. 2) mnependavyae  BUKOPUCTaHHS  CIELIATBHUX
OararoyHKIIOHATFHUX MPUCTPOIB - UTH031B. L1103 mpu3HaueHut 11si nepeTBOPEHHS
aHAJIOrOBUX MOBHUX 1 CIY>KOOBUX CUTHAIIIB Y IIM(GPOBY MOCTIAOBHICTh, OpraHizaii 3
II€1 TIOCIITOBHOCTI MAKETIB MI00ANTBHOI Mepexi [HTepHeT Ta mepenadi iX y Mepexy,
MPUIOM TIAKETIB Ta BiTHOBJICHHS MU(PPOBOI MOCIITOBHOCTI — MU(PPOBUX MOBHHX Ta
CIIy’KOOBMX CUTHAJIIB Ta iX MEPETBOPEHHS Ha aHAJIOrOBY (OpMY, a TAKOXK PIILIEHHS
BEJIMKOTO MEPeNiKy 3aBJaHb MOB'sI3aHUX 3 OpraHi3ailiero inTepdernciB, TeHEpyBaHHAM
Ta JETEKTYBaHHSM CHUTHAJIIB a0OHEHTCHKOI CUTHAJI3allli, KepyBaHHSAM pEKUMaMU
TeneOHHUX MeperoBopiB Ta O6arato iHmoro. [1In03u MOXYTh BCTAHOBIIFOBATHUCS Ha
cepBepax [HTepHeT-TIpoBaiiiepiB, MICHKHX Tele()OHHUX CTaHIisIX, ycraHoBuux ATC,

cepBepax JOKaJIbHUX OOUYMCIIOBAIBHUX Mepex, Web-cepepax KommaHii, sKi



noTpeOyIOTh OpraHizailii roJ0COBUX TapsuMX JIiHIN, CIyX)O TEXHIYHOI MIATPUMKH,
J1aJIOTOBUX JTOBITKOBHUX CITY>KO TOIIIO.

PosrnsnyTi Buie 0a30Bi cXeMH MOXYTh OyTH KomOiHOBaHi. MOXKJIUBI
pizHOMaHITHI cnocobu opranizamii [P-tenedonHoro 3B'sI3Ky 3 BHKOPUCTAHHIM

IIUTI031B, SIK1 PO3MIillleHI B (DYHKIIOHAIIBHO PI3HUX TOYKAX MEPEXKi.

TenedoHHa

IP wnto3

TenedoHHa

IP wnto3

Puc. 2. CtpykTypHa cxeMa oprasizailii TeiaedoHHOro 3B's3Ky uepe3 Mepexy [HTepHer
13 BUKOPUCTAHHSM IILTIO31B

VY miii poGOTI po3rIsfaloThCsl ACsKI MpoOJieMH, TOB'S3aHl 13 3A1HMCHEHHSIM
TeneOHHUX TIEPETOBOPIB MEpe)aMu 3 IMAKETHOIO MepeAadyero Ta KOMYTAIlE€I0 B
yMOBax 00OMEXEHUX PecypciB.

IIpo6.1iema HasiBHOCTI 3aTpUMOK. [Ipu nepeaaydi MoBHOI iH(popMarlii mpodiaema
4acy JIOCTaBKH TMAaKETIB MO MEpEexi cTae OCHOBHOWO. lle cpuumHeHo HEeoOX1THICTIO
NiATPUMYBAaTH CIUIKYBaHHS aOOHEHTIB y peajbHOMY MaciuTabl 4acy, IJsi 40ro
3aTPUMKH HE TOBWHHI TIEPEBUIIYBATH TPAHWYHI 3HAYEHHSA. Y TaKOMYy PEKHMI
BUKOPHUCTAHHS TTOBTOPHUX TIepeaad HEMPUITYCTUMO, 1 OTXKE, Tepeadi MOBHHX TTaKETIB
JIOBOJIUTHCSI BUKOPUCTOBYBATH HEAOCTOBIPHI TPAHCHOPTHI MPOTOKOJIM, HAINPUKIA],

UDP. I1pu BusiBiIeHH] TOMIIKH Tiepeaadi GakT MOMHIKH (IKCY€EThCS, ajie TOBTOPHOI



nepenayl ii yCyHEHHs He MPOBOAUTHCS. JleTanbHe BUBYEHHS SIBUILL 3aTPUMKHU Ta BTPATU
MaKeTiB JI03BOJISIE€ 3pOOUTH TaKi BUCHOBKH. 3aTPUMKH MAKETIB iICTOTHO 3aJICKHUTh Bl
yacy. KpuBa 111€1 3a71€:KHOCTI Ma€ BeJTMKUI TUHAMIYHHUH J1al1a30H Ta MBUAKICTh 3MI1HH.
[TomiTHI 3MIHK Yacy MOIIUPEHHS MOXYTh CTATUCS MPOTATOM OHOTO HE TPUBAIOTO
CEaHCy 3B'SI3KY, a KOJIMBAHHS Yacy Mepeaadi MOKyTh OyTH B J1alta30Hi BiJl AECITKIB 70
COTeHb MUICEKYHJ, TOIIO. TWM YacoM My YCyHEHHsS IIi€l mpoOsieMH BUHUKAE
HEOOXITHICTh opraHizarii Oydepa sl TMEpeTBOPEHHS MAaKeTHOI MOBH, OOTSDKEHOI
HECTAI[lOHAPHUMH 3aTPUMKaMU B KaHalll, MOKJIMBUMH MEPECTAHOBKaMH TMaKEeTIB, B
Oe3rnepepBHUIl MPUPOJHUIA MOBHUW CHUTHAJ pPEAJbHOTO dYacy. Y CBOIO Hepry
napameTpu Oydepa BU3BHAYAIOThCSI KOMITPOMICOM 3aMi3HEeHHS TeJIe()OHHOTO CUTHAITY B
PEKUMI TyTUIEKCHOTO 3B'SI3KY Ta BiJICOTKOM BTPAYCHMX ITaKeTiB [6-7].

IIpo6saema BTpaTn nmaketiB. [IpoBeaeHMil B pi3HUX JOCIHIIHULIBKUX TpyIax
aHai3 SKOCTI CHMHTE30BAaHOI MOBU TpHU TEpeladl MOBHUX JaHUX 4Yepe3 MEepexy
[HTepHeT MOKa3ye, 0 OCHOBHUM JIPKEPEJIOM BUHUKHEHHS CIIOTBOPEHb, 3HUIKEHHS
AKOCT1 Ta po30ipJIMBOCTI CUHTE30BaHOI MOBH € MEPEPHUBAHHS MIOTOKY MOBHHUX JIaHUX,
BUKJIMKAHE BTpaTaMHu MpHU Tepeaadi uepe3 Mepexy abo MEepeBUIECHHSM TPAHUYHO
JOMyCTUMOTO 4Yacy JOCTaBKM TlakeTa 3 MOBHHMH JaHuUMH. (OcoOamBoCTi
GbyHKIIIOHYBaHHS KaHaJIIB TIepeaadl MOBHUX JaHUX, 1 HacaMiiepesl Mepexi [HTepHer, 1
HaBITh MOXJIMBI BapiaHTH MOOYJIOBM CUCTEM Tele(OHHOTO 3B'SI3KY 3 ypaXyBaHHSIM
Mepexi [HTepHeT BUCYBalOTh psJl Clielu(PIYHUX BUMOT 10 MOBHUX KOJIeKiB. OHIEIO 3
HAWBXJIMBIIMIUX 3aBJaHb TpPH MOOYIOBI MOBHHUX KojekiB misi IP-tenedonii €
CTBOPEHHSI JITOPUTMIB KOMIIpECii MOBU TOJIEpAaHTHUX 10 BTpar makeTiB. OCHOBHA
BUMOra J0 mepenadyl KOMaHIHOiI 1HpopMauii — BIACYTHICTh MOMWIOK nepenayi. B
pe3yibTaTi HeOOXiTHO BUKOPUCTATH JIOCTOBIPHHUI MPOTOKOJ JOCTABKU MOBI1IOMJICHb.
3a3Buuail sIK Takuid IpOTOKOJ BUKOpUCTOBY€eThest TCP, 1o 3a0e3nedye rapaHTOBaHy
JIOCTAaBKY MOBIIOMIICHB [6-7].

BniiuB iHTEeHCUBHOCTI MOBHOTO NMOTOKY. [10TiIK MOBHMX TTAaKETiB MOXKE 3HAYHO
3aBaHTAXXyBaTH MEPEKY, 0COOIMBO y pasi OaraTokaHaibHUX cucteM. Lle BiOyBaeThCs

4yepe3 BUCOKY IHTEHCHUBHICTh MOTOKY (KaJIpy HEBEJIMKOTO PO3MIPY MEPEIAIOTHCS Yepes



mauti mpoMixkku gacy 20 0ait / 30 Mc.) 1 BeIMKOro oocsary ciry»k00B01 iHpopMariii, 1o
nepenaeTses [6-7].

Icnye nBa MOXJIMBI BapiaHTH BUpIIICHHS 1i€l mpoosemu. [lepmuit nependadae
CTBOpPEHHS CHEIIaJbHUX TPAHCIOPTHUX MNPOTOKOMiB manst [P-tenmedonii, sxi ©
3MEHIIUTH 3aroJIOBOK TMPOTOKOJIY TpPaHCIOPTHOro piBHA. Jlpyrwii BapiaHT —
MYJIbTEIUIEKCYBaHHS KaHAJIB y OaraToKkaHaJIbHUX CUCTEMax. Y I[bOMY BHUIIQJIKy MOBHI
MaKeTH BiJ PI3HUX KaHANIB MEPEAAIOThCS MiJ OAHMM 3aroJiOBKOM Mepexki. Take
pIIIEHHs He TUIBKU 3MEHIIY€E KiJIbKICTh CITy>k00BO1 iH(popMaliii, 1o nepegaeThes, a i
3HI)KY€ THTEHCUBHICTD MTOTOKY.

BucnoBku. CyuacHa TenedoHisi BUKOPUCTOBYE TEXHOJIOTIIO Mepenayl Mesia-
JAaHUX Yy peajbHOMY uaci 3a jomnoMoror cimeictBa mpotokodiiB TCP/IP. Tlpu
¢ynkuionyBanHi [P-tenedoHii MOXke BHHHMKATH BeJIMKa KUIBKICTh MpOOJEM, cepen
SAKUX: HAsSBHICTb 3aTPUMOK, BTpaTH MAaKeTIB, HASBHICTh BIUIMBY I1HTEHCHUBHOCTI

MOBHOTO IIOTOKY TOIIO. ]_[I/IM AKTYAJIbHUM IIUTAHHA IIPHUCBAYCHA BKa3aHa po60Ta.
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METOAUKA MNOBYAOBU CKOPUHI'OBUX KAPT I3 BUKOPUCTAHHAM
MHOKUHHU METOAIB AHAJII3Y JAHUX

Development of effective methods for evaluating solvency of individuals and risk
of banks in providing consumer loans is performed. Determining of the mechanisms
for implementation of scoring models in the form of scoring cards was done. Analysis
of the possibility of using scoring cards as a tool for credit risk management is
performed. Construction of scoring cards and preliminary analysis of input data using
specialized component of the SAS Miner. The main stages of scoring cards
development were considered. The scoring card was constructed that is based on
actual statistical data on granting of the consumer loans. The research also presents
comparative analysis of the scoring cards with other statistical methods of subject
classification. It was established in this study that the scoring cards have better
forecasting ability than other statistical methods such as decision trees, neural
networks and logistic regression. The format of development the forecasting models in

the form of scoring cards is the easiest for interpreting. However, application of this
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method requires considerable investments as well as continuous updating and renewal
of credit histories for borrowers.
Keywords: risk management, data mining, credit scoring, scoring card, logistic

regression, classification quality.

B yMoBax eKOHOMIYHOi Ta MOJITHYHOI KPU3M 1 HECTAOLIBHOCTI KOPEKTHE
BUPIIIECHHS 3aBJaHb BUSIBJICHHS IUIATOCIIPOMOXKHHUX KITIEHTIB TEPETBOPIOETHCS IS
(1HaHCOBUX yCTaHOB B 3aBJaHHS MPSIMOTO BUKMBAHHS HA PUHKY KPEIUTHUX MOCIYT.
He nuBnsiunch Ha Te, 1110 CHOKMBYE KPEAUTYBAHHS € OJTHUM 3 HAMOUTBII MPUOYTKOBUX
BUJIIB OAHKIBCHKO1 JISJIBHOCTI, BOHO BOJIHOYAC € HAWOLIbII PU3UKOBAHUM, OCKIJIBLKU
Oararo OaHKIB 3IIMITOBXYIOTHCS 3 MPOOJIEMOIO HETMOBEPHEHHA BUAAHUX (I3UYHUM
ocobam kpeauTiB [1, 2]. ¥V 3B’s3Ky 3 MM 3aCTOCYBAaHHS Ta pO3pOOKa HOBUX OLIBII
JIOCKOHAJIUX METOJMK OI[IHIOBAaHHS KPEIUTOCIIPOMOKHOCTI OCI0 1 pU3HKYy OaHKIB MpU
HaJaHHI KPEJUTIB B yMOBaX CyYacCHMX KpHU30BHX sBHIN y (iHAHCOBIHA cdepl €
KpuTuaHUM. EQeKTHBHIM 3aX0710M, II10 TO3BOJISE ONITUMAJILHO BUPINTYBATH 3aBIaHHS
OI[IHIOBAHHS KPEIUTOCTIPOMOXKHOCTI 0Ci0, € KPEIUTHUN CKOPUHT, IKUH SBJISIE COOO0IO0
MaTeMaTH4Hy a0o0 CTaTHUCTUYHY MOJEb, 3a JOMOMOTrOI0 sIKOi OaHK BH3HAYae,
HMOBIPHICTh TOT0, 10 MOTEHLIMHUI MO3WYaTbHUK MOBEPHE KPEAUT Y BCTAHOBJICHUI
cTpok [3, 4]. KinacuuHuM BHIOM CKOPUHTOBOT MOJIEIN € CKOpUHTOBA KapTa [4]. MeTtoto
JTAHOTO JIOCIIJKEHHS € TT0Oy0Ba CKOPUHTOBOI KapTH MJIsl OILIHFOBAHHS KPEIUTHUX
pU3HUKIB OaHKIBCBKMX YCTAHOB 3a JIONIOMOTOK cuctreMd SAS Ta BUKOHAHHS
MOPIBHSUTBHOTO ~ aHAJI3y CKOPUHTOBOI KapTH 3 IHIIMMHU CTaTUCTUYHHMHU Ta
MaTeMaTUYHUMU MeToAaMmH. [[ns mnoOyaoBHM CKOPHMHIOBOI MOJEIl HEOOX1THO
MiATOTYBaTH  HaBUaJlbHy BHUOIPKY JaHHWX, BimiOpaTé HaWOUIBII  3HAYYIII
XapaKTEPUCTUKU KIIEHTIB, Kl HEOOXIHO BKJIIOYMTH B MOJENb, PO3POOUTH camy
MOJIeNIb Ta OIIHUTU i1 AKICTh (puc.l). JI7s MOpIBHSHHS CKOPUHTOBUX MOJENeH Ta
BUOOpY HaMKpalioi HEOOX1THO 3aCTOCYBaTH Taki KpuUTepii omiHku sikocti ik ROC-
kpuBa Ta iHgaeKc GINI.

J71st po3poOKM CKOPUHTOBOI KapTH 3a3BUYail BUKOPUCTOBYIOTh HEe MeHIre 2000

«moranux» Ta 2000 «xopoumx» 3anuciB Mpo KIieHTiB. OKpiM LbOTO, B CHEIIaIbHUX



METO/IaX CKOPUHIYBaHHSA MOXYTh 3Haf00uTHCA 10aaTKoBO 2000 BiAXMIEHUX 3asIBOK,
3a IKUMH HEOOX1JIHO MPOBECTU aHalli3 MPUYUH BIAXUICHHA. J|0JaTKOBUM KpUTEpiEM
BiIOOpY JaHUX MO>Ke OyTH BHJ KPEAUTYBaHHS, ISl IKOTO PO3POOIISETHCS CKOPHHIOBA

Kapra.

[epesa pilweHb

p
JlorictnyHa

. o Po3gineHHs paHux Ha perpeciﬂ .
BuxiaHum HaBU/IbHY Ta TeCTOBY L ) MopiBHAHHA

Habip faHux BUGipKM p N mMmogenen

HelpoHHi

mepexi
.

CkopuHrosa
KapTa

J

Puc. 1. Etanu noOya0BM Ta aHali3y CKOPUHTOBHX MOJEJIEH y CTBOPEHIN CHUCTEMI
Jns BuOopy kparioi mozeini Bukopuctano 3HadeHHs ol (AUC) mig ROC-
kpuBoro Ta iHAekc GINI. IIpoanamizyBaBiM 3HAYEHHS OTPUMAHUX CTATUCTUYHUX
MMOKa3HUKIB SIKOCTI Mojienei (Tab. 1) BcTaHOBWIIH, 1110 CKOPUHIOBA KapTa Jajia Kpari

pe3yJbTaTH.

Tabnuug 1. [TopiBHsuIbHA TaOIUIS XapAKTEPUCTHUK JIJIi CKOPUHTOBUX MOJIENIEH,

noOy0BaHUX Ha JaHUX BUOIpku M1

Hasga meTony Innexc GINI 3nauenHs AUC SAxicth Mogeni
Jepesa piliieHb 0,403 0,701 Jobpa
JlorictnuHa perpecis 0,389 0,695 Cepenns
Hetiponni mepexi 0,407 0,704 Jobpa
CxopuHroBa kapra 0,449 0,724 Jobpa

BucHoBku. PosrimsiHyTo 3amady  po3poOKM  METOAMKH  OI[IHIOBaHHS

KPEIUTOCIIPOMOKHOCTI MOTEHIIMHUX KJIIE€HTIB OaHKiB. JIJisi po3B’si3aHHS 1i€l 3a1a4i



00paHO CKOPUHTOBY MOJIEINb, sIKa Oy IyEThCS Ha PEe3yIbTaTax OI[iHIOBAHHS JIOTICTUYHOT
perpecii. Jlyisi Bu3HaueHHs1 €(PEKTUBHOCTI AAHOTO METOJY BUKOHAHO IMOPIBHSIBHUN
aHaJji3 3 IHIKUMH MeToiaMu. Kpurtepissmu BUOOpy Kparoi Mojei Oyyiu Taki: 3HAa4eHHS
wionli mix ROC-kpuoro Ta inmekc GINI. BcranoBneno, mo kpaiii pe3yibTaTd

MPOTHO3YBaHHS KPEAUTOCTIPOMOKHOCTI HaJla€ CKOPHHIOBA KapTa.

Jlireparypa:

1. Bielecki T.R., Rutkowsky M. Credit risk: modeling, valuation, hedging. —
Berlin: Springer, 2002. — 500 p.

2. Van Gruening H., Bratanovic S.B. Analyzing and managing banking risks. —
Washington: The World Bank, 2003. — 386 p.

3. Aven T. Foundations of risk analysis: a knowledge and decision-oriented
perspective. — New York: John Wiley & Sons, Ltd., 2003. — 198 p.

4. Xuesong G., Zhengwei Z., Shi J. Corporate credit rating model using support
vector domain combined with fuzzy clustering algorithm // Mathematical

Problems in Engineering, 2012, vol. 1, pp. 1-20.

Bbyarakosa O.C., 3ocimos B.B.
Muxkonaiscokuii HayionanvHuu yHieepcumem imeni B.O.Cyxomauncokoeo,
Muxkonais, Yxpaina

sashabulgakova2@agmail.com, zosimovvw@agmail.com

IHPOI'PAMHA PEAJII3BALIA BEB-CUCTEMU MOJAEJIOBAHHA
CKJIAJHUX CUCTEM HA OCHOBI Y3ATAJIBHEHOTI'O ITEPAIIIMHOI'O
AJI'OPUTMY

AHoOTaWiA. /{12 po3e’azamHs 3a0au IHOYKMUBHO20 MOOENOB8AHHA CKIAOHUX
cucmem npeocmasieHo cneyianvbie npocpamue 3a0e3neueHHsl, GUKOHAHe V U2sll
CAMOCMILIHO20 NPOSPAMHO20 KOMHIEKCY 3 MOJNCIUGICIIO KEepPYBaHHs uepe3 6eo-

inmegetic. 113 mae 3pyunuii inmepghetic ons pobomu 3 yuciosumu oanumu. Ha ocrosi
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BUOIPOK OAHUX MOJHCHA 6)0Y8aMU MOOEi ONMUMANbHOI CKIAOHOCMI 3 3ACMOCYBAHHAM
posoumms eubipok. Ilobyoosani Hatikpawi moodeni HAOAIOMbCA CUCMEMON  OJis
epaghiunoeo i smicmogoeo ananisy. Kpawi mooeni 30epicaromovcs 8 6a3i 0anux pazom
i3 NPOMIJICHUMU PO3PAXYHKAMU MA Pe3yTbmamamu. eKCnepumMenmia 0Jisi no0aubuio2o
3acmocy8anisl.

Cucmema 0o036015€ Oyoysamu MooOeni CKIAOHUX cucmem HA OCHOS8I
V3a2anbHeH020 IMepayitiHo20 aneopummy, GUHAYAMU, K BNIUBAE MOU YU THUUL
NOKA3HUK HA YiNbOosULl hakmop, a maxkoxc 8i0oupamu HQuicmomHiuli NOKA3HUKU.

Kniouogi cnosa: mooenioeanns, yzazanbHeHUull imepayiuHuil aieopumm, 6eo-

cucmema, MI'VA.

To solve the problems of inductive modeling of complex systems, special
software is presented, made in the form of an independent software package with the
ability to control via a web interface. The software has a user-friendly interface for
working with numerical data. Based on data samples, you can build models of optimal
complexity using sample splitting. The constructed best models are provided by the
system for graphical and meaningful analysis. The best models are stored in the
database along with intermediate calculations and experimental results for further use.

The system allows building models of complex systems based on a generalized
iterative algorithm, determining how a particular indicator affects the target factor,
and selecting the most important indicators.

Key words: modeling, generalized iterative algorithm, web system, GMDH.

Beryn. OnHi€ero 3 HAMBaXKJIMBINIMX 33144 HAYKOBUX Ta MPUKIIATHAX JOCIKEHb
€ MOJEIIIOBAaHHSA, HEOOXiJAHE MJIg TOro, MO0 YCTAaHOBUTU CTPYKTYpy Ta (QYyHKIII
CKJIaHOTO 00’ €KTa (3a7mava ieHTru(iKaIi) Ta BU3HAYUTH 3aCO0M aKTUBHOTO BIUIUBY
Ha HBOTO (3a/laya KepyBaHHSA) a0 K, AKII0O MU HE MAEMO TaKuX 3aco0iB, 1mI100
JII3HATHUCH, SIK Oy i€ PO3BUBATUCH 00’ €KT y MallOyTHhOMY (3a/1aua mporuo3yBaHHs) [1].

Metonu MonenmtoBaHHS JO3BOJISITH OTPUMYBATH TaKi MOJIENI, HA SKUX MOXHA

JOCJIKYBaTH TOBEMIIHKY CKJIaJHOTO 00’€kTa abo mpolecy 0e3 BUKOHAHHS MPSMHUX



€KCIIEPUMEHTIB Ha HbOMY B pEXUMAax, sIKI MOXYTh MOPYUIMTH HOTO HOpMAaJIbHE
¢yHkiionyBaHHs. JIOCSTHEHHST HaWKpallMX eKCTPAnmoJALIMHUX Ta MPOTHO3HUX
BJIACTUBOCTEHN MOJIeJIeil € OCHOBHOIO BUMOT'OI0 PO3B’SI3aHHS 3a/1a4 MOJICTIOBaHHSI.

Cepen pi3HOMaHITHUX METOJIIB MOJICITIOBAHHS BUPI3HAETHCS METOJ FPYHOBOIO
ypaxyBaHHs apryMeHTiB (MI'YA), skuii 103BoJIsie Oy IyBaTH MOJIeNi Oe3mocepeHbO
3a BUOIpKOIO JaHMX, 0€3 3alyudeHHs J0JaTKOBOi ampiopHoi iHdopmalii. Came 1eit
MeTo]1 1 OyB peali3oBaHUi B IPOrpaMHOMY KOMILIEKCI [2].

VY3araabHeHud iTepaniiiHuMii ajaropuTM. Y3arajJbHeHWN iTepalliiHui
QITOPUTM MOXXHA BHU3HAUUTH SK MHOXHHY ITEpallifHUX Ta 1TepariiHo-
KOMOIHATOPHUX aJITOPUTMIB, IO BU3HAYAETHCA KOMIIOHEHTAMHU BEKTOpPa TPbOX
innekcanx MHOkuH: DM (Dialogue Mode), IC (Iterative-Combinatorial), MR
(Multilayered- Relaxative), ToOTO Oynb-sSKHi iTepaIlifiHUA aJrOPUTM BH3HAYAETHCS
SK TIEBHUU OKpeMui BUMaiok y3aranbHeHoro YIA = {DM, IC, MR}. Ilpu ubomy DM
npuiiMae Tpu 3Ha4YeHHsS: | — CTaHJAPTHUI aBTOMATHYHUN PEXUM; 2 — TUIAHOBAHHM
aBTOMATUYHUI pexuM; 3 — iHTepakTuBHUI pexxuM; IC npuiimae nBa 3HadeHHS: 1 —
iTeparliinuii Ta 2 — iTepamniifHo-koMOiHaTOpHMit anroputmu; MR mnpuiimae Tpu
3HauYeHHA: | — KJIacu4HMi OaraTopsaHuM, 2 — penakcaliiiHuii, 3 — KOMOIHOBaHMI
anroput™u. ToJi BEKTOP 3 TPhOX €JIEMEHTIB MOBHICTIO BU3HAYA€ COOOK0 TOW UM 1HIIIUMA
anroputm [3].

@opMaIbHO B 3araJibHoMy BHUIAAKy i psaay ' YIA MI'VA BuszHaueHuit

HACTYITHUM YHHOM:
1) BximHoro marpuuero € X, g = (Vi ooy YE, X0see s X))

2) 3acTOCOBYIOThCSI omepartopu mepexony Bumy (1) 1 (2) 3 KBampaTHYHUM

YaCTUHHHUM OIIMCOM;

yt=1yLy)), 1=12,...,CE, i, j=LF, (1)

yit=1(yf %), 1=12...,Fm,i=1F, j=1m, )
3) JUIst KO’KHOTO OMUCY 3HAXOAUThCS ONTUMalIbHA CTPYKTYpa (3):

_ 2 2
f(u,v)=a,d;, +a,d,u+a,d;v+azd,uv+a,dsu” +asdgv

: 3)



d, ={0, 1}, dy =argminCR, q=2" -1, f,,,(u,v) = f(u,v,doy)

4) anaropuT™M 3YNHUHSETHCS TP BHUKOHAHHI YMOBH (KpUTEpiO BiJIOOPY)

r+l r . . . .
CR/i7 > CR.. i onmTuMasnbHa MOJENb BianoBigae 3Hadennro CR .. Ha r-My psi.

IIporpamMumii Be0-KOMILUIEKC MO/IeJIIOBaHHS HA OCHOBI YIA

B nporpamHOMy KOMILJIEKCI MPOLIEC MOCTIOBAHHS MOXe OyTH peanti3oBaHH y

TPbOX PCKHUMAX — IBOX ABTOMATUYHHX Td OJHOMY iHTepaKTI/IBHOMy:

® AaBTOMAaTHYHHUM — KOJIHU Imponec caMoopraHi3aui'1' MOI[GJIGﬁ BHUKOHYETHCA

aBTOMATUYHO, IPUYOMY TAKUN aBTOMATHYHUN PEKUM pPEaji30BaHO y JIBOX

BapilaHTax:

® CTaHJApPTHUM — KOJIM BapiaHT YACTUHHOTO OIKCY Ta CB0OOOJa BUOOPY

3a/1aI0THCSI OJTHAKOBUMHM JIJIs BCiX 0€3 BUHATKY PS/IIB CEJICKIIIT;

® I[UJAHOBAaHUU — KOJM MPOLEC caMoopraHizamii Mojeled BUKOHYETHCS

ABTOMAaTHU4HO 3FiI[HO 3 3aJaHUM IIJIaHOM, TOOTO KOJIM BapiaHT HYaCTHUHHOI'O

onucy Ta cB000a BUOOPY 3a4at0ThCs PI3HUMM JIJISL PI3HUX PAJIIB.

® IHTEPAaKTUBHMI — KOJM B MPOLEC CaMOOpraHizamii MOJENe MOKHa

0e3rmocepeIHbO BTPYUYATHUCS, BAKOPUCTOBYIOUH TaKi MOKIIUBOCTI:

O

O

O

O

Ha OyJlb IKOMY Psi/il BKJIFOUaTH a00 HE BKJIIOYATH MOJIU(DIKAIT;
3MIHIOBAaTH CKJIAJHICTh YACTUHHOTO OITHCY;
MIHSTH KUIBKICTh MOJICITICH, IO TICPEHIYTh Ha HACTYITHUM PSJI;

BUKOPUCTOBYBATH Pi3HI KpUTEPIi BUOOPY KpaIIMX MOJEIIEH.

Kpim Toro, mporiec camoopranizaiiii MoHa 3yMUHSATH Ha JIOBUILHOMY €Talli

00YHCIIEHb, a TOTIM Y OyAb-SIKU MOMEHT Yacy IPOJOBXKHUTH PO3PAXyHKH, IPU LILOMY

BC1 MPOMIXKHI pO3paxyHKH OynyTh 30epexkeni. Ha cnaiial mpeacrtaBieHo GparMeHTH

iHTepdeicy MporpaMHOTO KOMITJIEKCY, & cCaMe MOJIyJIb PO3PaxyHKIB Ta pe3yJIbTaTiB.

CucremMa n03Bojsie OyAayBaTH MOJIENl CKJIATHUX CHCTEM 3 BUKOPHUCTAHHSIM

iTepariitaux anroputMiB MI'Y A, BU3Ha4aTH, K BIUTUBAE TOM UM IHIINN MMOKa3HUK Ha

ITFOBUH (haKTOP, a TAKOK aHAJI3yBaTH 1 BIIOMpATH HAMICTOTHIIII MTOKa3HUKHU.



Cucrtema OJHOYACHO TIpAIfOE 3 TphbOMa 0a3zaMH JaHHX: ITOYATKOBOI 0a30r0
JaHuX, 0a3010 JAaHUX PO3PaXyHKIB Ta 6a3010 JaHUX PE3ybTaTiB. bibI 1eTanbHO OJI0K

30epiraHHs JaHUX PO3TJIIHYTUH Ha puc. 1.

baza nanux

Bxinuuit daiin 7 \
ot | Imnopt [ B ne]l \
*.csv JIAHUX / \
| * txt
CrBOpeHHs * sy |
NPOEKTY |
I Excnopr |
| 5Pos (aiiny Buxianuii daiin |
I ‘ PO3PaxXyHKIB, ’ < |
.cgi
| *.cgi Bitkopre | Buxizaunii paiin
I po3paxyHKi | Excriopt * zip
(aitny
I | MPOCKTY
| bPes. Excropr > Buxinuuii ¢aitn |
JIAHUX
| * ixt |
| *'CSV. 3UKOpUCTaE | l
\ *.cgi Mozeneit /
\ s
N\ o
~ s e s i s i s — -

Puc.1 bnok 36epiranHs qaHux
Ha puc.2. ta puc.3 mnpeacraBieHo ¢parMeHTd iHTepdeicy mporpaMmHOro

KOMILIEKCY, @ CaM€ MOJTyJIb PO3PaxXyHKIB Ta pe3yJIbTaTiB.
Ha3Ba HOBOTO PO3paxyHKY
BEN
Olym:
0
KinbKicTh psAKIB y BHOOPII A:
0.3
Kpurepiit:
AR v

YACTHHHI MOZETi

v

DM 2v| IC 2|¥ MR 2 v

IInan:

in00
sq 120
lin110

Puc.2. Monayinb po3paxyHkiB (Po3mudpoBka 3anucy: sq 1 20: sq — komOiHaTopHa

OTTHMI3allisl KBaJPATUYHOTO YaCTUHHOTO onucy (lin — miniitHOTO); 1 — 3 MTOMaBaHHIM

nouarkoBoro 6asucy (0 — 6e3 nomaBanHs); 20 — ceoboaa Bubopy F=20.)



Dajix pospaxyHKiB: 3 i
[] Z0IATH GA30E] APTYMERTE

Kpurepiii: AR. »

KinbkicTs poss'a3kis B HacTynHiil itepanii | 10

Irepauin +

[Monepenssa moxuiika 4 352.145871

MinimansHa moxmfka 4071.180645
ToMETKH TA POIE EIKE
TMoMETRA DopMyna
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5078.0500988 38513.995+51.203°KB~14.445°K1-5756.003°%8-0.4B9°X 1 "XE~158. 148"XB"2 [+ ]
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50836222487 38804, 152+44 TATNE-14, 383015751 5327XB8+4 116720 2871 "XB-187 375 He"2 o
51206540175 35090.416+56, 45905 +14.436°X1-5756.750°XE-0.4 19°X2-0. 469X 1" NS+ 197.966N8"2 1+ ]
£128.6622403 26792.920+0.599°X5~350.553 X6 +12.988"X1- 5589, 847 "XE+225. 124"X3-7. 376 N3 NE-0.019°X5"X6-0.474"X1"XE+191.827"XE"2 [+ ] b

Tpadix mosawtox
1
i
Irepania

Puc.3. Moaynb pe3ynbraTiB
Pesynbratu npoiecy MoAeNOBaHHs 30epiraloTbes Ha BKIAAL1 «Pe3yabTaTy, 1e
TaKOXX € MOXJIMBICTb 3aBaHTaXUTH (paiin pesynbrariB sk Ha [IK Tak 1 Ha cepBep
(tab.1). B Tabmuui 1 cipuM KOJIBOPOM BHJLIEHI CIIOBA, SIKI HE MUIIYThCS B (haiiii
pe3yibTaTi.

Tabmuus 1 — Ctpykrypa daitny pesynbrari aisa Excel abo biokHoT

1 | #chaos: 0 num A: 19

DM=1 IC=2 MR=2

#iteration: 1 | num:0 | add_base:0 opt:l error: 41.530668

#iteration: 2 | num:10 | add_base:0 opt:l error: 33.869917

#iteration: 3 | num:10 | add base:0 opt:l error: 31.615493

gl | W N

#iteration: 4 | num:10 | add_base:0 opt:| error: 31.589807

6 | ®opmyma: y= -
7 | 121435.752+1.025*X7+0.368*X5+23.673*X2+3581.541*X3+0.361*X1
ITomunka Ha A: 27.851 ITomunka Ha B: 31.589 Cepenns mommiika Ha A: 1.255

Cepenns nommika Ha B: 3.858




8 | 3nauenns 3agaHoi BUOIpkH A: 157.291 204.353 223.079... 3HaueHHs 3a/1aHOI
BuOipkm B: 228.414 202.363 218.522...

9 | 3nauenHs orpumaHoi BUOIpku A: 156.281 205.113 223.082... 3HaueHHs
oTpuManoi Bubipku B: 229.412 202.472 217.112...

BucnoBku. IlpencraBineHa  KoMI'lOTepHA  OHJIAWH-TEXHOJIOTiS — JJiA
aBTOMATU30BAHOTO PO3B’SI3aHHA 3aJa4 MOJEJIIOBAaHHS HAa OCHOBI Yy3araJlbHEHOIrO
iTepauiinoro anroputMmy. IIporpama wmae rpadiunuii iHTepdeiic 1 BimoOpaxkae
3HaYeHHS MOKa3HHKIB, K Ha rpadiky, Tak 1 B TabauuHomy mpoTokoii. Ha ocHOBI
naHuX OyAyIOThCS MOJENl PI3HOI CTPYKTYpH Ta 3 PI3HUMH poOOYMMHU Ta
nepeBipouHuMu  BuOipkamu. I[loOygoBaHi Halkpamli MoOJeNl MPEeaCTaBISIOTHCS
CUCTEMOIO JUIsl TpadivyHOTO Ta 3MICTOBHOTO aHamizy. Kpami mozjeni 30epiratoThCsi B

0asi JdaHHUX Pa30M 3 pC3yJibTaTaMA CKCHepHMeHTiB I IO AAJIbIIOTO 3aCTOCYBAHHA.
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MOJAEJIIOBAHHS USB HID ATAKHN

This paper examines the threat model for the transport layer of USB protocol.
The threat is to mask USB interfaces by requesting to load additional peripheral device
drivers. As part of the work, a model of this threat and its hardware implementation
was built. The performance of this implementation was examined.

Keywords: USB, HID, Arduino, USBDriveBY, threat model.

Beryn. Ataku Ha mpotokon USB € akTyanbHOIO TEMOIO Jjisi OOTOBOPEHD,
OCKIJIBKM 3 MOMEHTY Iepuioro XxpooOaka, SKUH TIOIIMPIOBABCS 4Yepe3 IaM ATb
3amaM’ITOBYIOUHMX MPUCTPOIB, MPOTOKOJ €BOJIIOLIOHYBAB, a PA30M 3 HUM 1 KUIBKICTh
HeOe3MeK M0 BiH Mpe3eHTye. | Xxoda pileHHs i 3rajJlaHoro xpoOaka ToJiArae B
TOTAJIBHOMY BHUKOPUCTaHI aHTHUBIPYCHUX MpPOrpamM, IO MOXKYTh, HPH MIJKIIOYEHI
HOBUX MPHUCTPOIB, CKAHYBAaTH IX HA HASBHICTh BXKE HASBHOI IIKIJIJTMBOI CUTHATYPH,
npo0semMa BUKOPUCTaHHS OyAb-sKoro npuctporo 3 USB gk mOTEHUIHHOrO BEKTOPY
aTaku nocraiua jume B 2014.

Merta, mMeronum mnpoTHAIi Ta nNpumymieHHs. BBaxkaeTbcsa, 10 aTaka 3
BUKOPHUCTAHHSM HATHCHEHHS KJaBillll € HaWCepHO3HINIOW 3arpo30r0 sl Oe3MeKH
cuctemMu, rpyHToBaHoi Ha BukopuctanHi USB. Ile moB’s3aHo 3 TuM, 10 peTEIHHO
po3po0ieHi  aTaku, 3amymieHi 4epe3 Oe3HeBMHHE  HATHCHEHHS  KJIaBIII,
BUKOPUCTOBYIOThH MOTY>KHI PECYPCH 1 THYYKICTh XOCT-CUCTEMH, 1100 y34TH Ha cebde
[MOBHUU KOHTPOJIb HAJl CAMOIO0 CUCTEMOIO.

3anponoHoBaHi A0cCi 3acO0M 3aXHCTY BiJ aTak 3 BUKOPUCTAHHSIM HATHUCHEHHS
KJIaBill 00’€Hy€e Te, HI0 BOHU B SKUHWCh MOMEHT IMOKJIQJAalOThCs Ha PIIICHHS

KOpHUCTyBaya.


mailto:buchyk@knu.ua
mailto:tolupa@i.ua
mailto:galey16@gmail.com

BTpyuanHs kopucTyBada B Taki HU3bKOPIBHEBI PIIICHHS TIPO JOBIPY CUCTEMI HE
€ ONTUMAJIBHUM pilieHHSIM. Lle 0co06MBO BipHO, KOJIM TaKi B3a€MO/IIi MOPYIIYIOTh 1X
MEHTaJIbHY MOJIENb JIJI1 OCHOBHOTO 3aBJaHHs, 100 BIIOPATHUCS 3 APYTOPSAHOIO [1].

Jlami po3riITHEMO, sIK MOJKHA BUSIBUTH 1 3aXUCTUTHUCS BIJ] aTaK 3 BAKOPUCTAHHIM
USB ans iH’eKuli HATUCHEHHS KJIABIIll, BUKOHYIOUM aHaJl3 KJIaBlaTypHHUX IMOAIN Ha
CUCTEMHOMY PIBHI, HE 3aJTy4ar0Yl KOPUCTyBaya /10 POLIECY YXBaJCHHS PIIICHb.

TakuM 4nHOM, MOKHA BU3HAUUTH HACTYITHY METY — CHPOCTHTH BUSIBJICHHS aTaK
1 3aMpONOHYBATH HEUTpaIi3allio Ipyu NiAKIIYeHH] mKiammBoro USB-nipuctpoto, 1o
BUKOHY€ pOJib KiaBiaTypu. lle BkItOuae MIBUIKE BUSBICHHS 1 BIJICYTHICTh y4acTi
KOPHUCTYBaya B YXBaJI€HHI PIILIEHHS PO O€3MeKy.

B sikocTi mpukiagy s JOCHIIKEHHS HAsBHOI 3arpOo3M Ta Cy4aCHUX METO/IIB
OPOTHUAIT BUKOPUCTOBYEMO KOPIIOPATUBHE CEPEIOBUINE, A€ KOMIT IOTEPH OCHAIICHI
USB-nopramu, a KOpHCTyBadi MOXYTh BUIbHO MiAKItodatd 1 Bigkiaouatu USB-
OPUCTPOI JII BUKOHAHHS CBOIX MOBCSAKICHHMX POOOUYMX OOOB’SI3KIB (HANpHKIIa,
MPUCTPOi 30epiraHHs JaHUX, TAPHITYPH 1 BeO-KaMepH JIJIsl TENEKOHPEPEHILiil).

Jaai mpumycTAMo, IO 3J0BMHUCHHKAM BIAJIOCS TMIIKIFOYUTH IITKIIJTABUI
OpucTpid 3 WKIAIUBOW mpoimrBkoro USB 10 ogHoro abo AEKUIBKOX 3 IUX
KoM 1oTepiB. Lle Moxke OyTH MOCSITHYTO CaMHMH 3JIOBMHUCHUKAaMH, SIKIIO y HUX €
(b13UYHMIA JOCTYII J0 MITFOBOTO KOMIT I0TE€pa Ha TEPUTOPII MiAMPUEMCTBA a00 3a HOTO
MEXaMH{, UM MepelaBlId IIKIAJIMBUA MPUCTPIM 3aKOHHUM KOpPUCTyBayaM 1
BUKOPUCTOBYIOUM 1X 3alliKaBJICHICTh (Hampukian, miakuayta USB HakonmuvyBau B
IOILUTOBY CKPHUHBKY) ab0 3aCcTOCYBaTH BEKTOpP aTakh 3a JIOMOMOTOI0 COLIaTIbHOI
iHkeHepil (Hanpuknan, “He moriv © BU po3apykyBatu Qaitn 3 moro USB-
HakonnyyBaya?”).

He posrasinaroThes Taki BekTopu arak, sk USB-HOCII, 3aps/KeH1 IKIIJTUBUM
[13 (Hanmpukaj, M0 BUKOPUCTOBYIOTh (PYHKIIIIO “aBTO3aMycKy’’). 3acO0U 3aXUCTY BiJ
TaKHMX aTakK BXXE MPOTIOHYIOTHCSI KOMEPIIIMHUMHU aHTUBIPYCHUMH MPOAYKTaMHU.

He posrinspaioTbest atakyd, 10 BUKOPHUCTOBYIOTH (HEBIAOMI) Ypa3iduBOCTI
npaiieepiB USB-ob6namTyBaHb onepariiiHoi cHCTeMH XOCTa, CIIPOBOKOBAHI HEBIPHO

chopmoBanumu USB-makeramu.



[Tpunyckaemo, mo yci USB-nakern no6pe chopmoBani i AiHCHI BIMOBIIHO 10
USB mpoTokomis.

AnapaTtHa Ta nporpaMHa peaJjizamia. /[[ns1 noxanmblidx  JTOCTIIXKEHb
noOyayemo EvilArduino mnpuctpiii BuxkopuctoBytoun Arduino Pro Micro, Ta
3amporpaMy€eMo MIKpPOKOHTPOJIEp Ha BUKOHAHHS IIKiJIMBUX HATUCKAHb.

Arduino Pro Micro — Arduino cymicHa Iuiata Ha 0a3i MIKpOKOHTpOJiEpa
ATmega32U4. Po3pobiena komnaniero Sparkfun Electronics Ta Mae BiikpuTi BUXi/HI
koau (cxema, riara). Ilmara moOyaoBana Ha ocHoBi Arduino Leonardo (1o 1
171eHTU(IKY€E€ThCA CUCTEMOIO0) ajie Mae HabaraTo MeHIui GopMm-pakTop Ta Bary.

[Imata mae 24 KOHTAaKTH Ta 3 CBITJIOMIOAHW, OOWMH 3 SAKHUX BIJIOBIIAE 3a
*KuBJeHHs. Bubip came i€l miatu momisira€ B HEOOXITHOCTI 3MEHIIIEHHS PO3MIpiB
CaMoOro MPUCTPOIO JJI oro Baanoro BukopuctanHs B USB mpuctposx (3amastu B
MHUIII, KJIaBlaTypy, abo inmry rapuitypy 3 USB Buxogom).

Jlist mporpaMyBaHHs MiKpOKOHTpoJiepa Bukopuctaemo Arduino IDE. Ockinbku
JTaHUN TECT Ma€ BUKJIIOYHO HAYKOBHUU XapaKTep — MPOJEMOHCTPYBATH MOKIUBICTh
peanizanii ataku — abu He TepeaaBaTH MOBHUM KOHTPOJb KJIaBlaTypH IIKIIJTUBOMY
MIPUCTPOIO — EMYJIIOBaHHS KJaBlaTypHUX HAaTUCKaHb OYJlyTh BUKOHAHHI TUIbKU KOJIH
3aMKHEThCS KO0JIO Ha KOHTakTi D2, 11 1iporo Oyno nogaHo nepemukad S1 (puc.l).

[Inata Pro Micro, Ha BigMiHY Bij iHIIUX Bepciki Arduino He MICTUTh KHOIIKH
CKMJIaHHS HaJalTyBaHb, HEOOXiAHOI I 3aBaHTaXCHHS HOBOTO KOAY B
MIKpOKOHTPOJIEP, TOMY JJIS IHX LiJiel OyJo pojgaHo nepemukad S2. DinanbHa cxema

IPUCTPOIO OyJie BUTIISAATH SIK HABEJIEHO Ha puc. 1.

Arduino-Pro-Micro

S1 S2

Puc. 1. Cxema npuctpoto EvilArduino



Sk xopucHe HaBaHTaXEHHS BUKOpucTaeMo panimie 3raganuii USBDriveBy
ataxky [2], ajge mepepoOMMO TiJ] BUKOPUCTAHHS HASBHOI IJIaTH, OCKUIBKH amapaTHe
3a0e3neUeHHs sIke BUKOPUCTOBYBasiach B opurinaibHii USBDriveBy He notpeOyBaina
J0JJaTKOBUX HAJNAIITyBaHb SIK, HAIPUKJIAJ, MIIKIOYCHHS O10710TeKH KiaBlaTypH Ta
MHUIIII.

[1s ataka nepegdayae ke HanamroBaHuii DNS cepBep Ha 00111 37I0BMHCHHKA.
CkoHILIeHTpyeMOCH JuIle Ha Oe3nocepeaHiit arami Ha [1K xepTBu.

Takox, B pamMKax JaHOrO EKCHEPUMEHTY MOJU(pIKyeEMO HasBHUN KOJ Ha
BUKOPHUCTaHHS MaHyaJIbHOTO 3aITyCKYy BUKOHAHHSI KJIaBlaTypHUX IMOJ1i Ta BUBHAUYCHHS
Yyacy Ha BUKOHAHHSA BiJl TOYATKy BUKOHAHHS MIPOTPAMH.

J1y1st BUMIpIOBaHHSI IIBUJIKO/I1i BUKOpUCTaeMO BOyaoBanuil meto millis(), axuit
OyJe BUKIMKAaHUHN 70 Ta MICIs BUKOHAHHS MPOTpaMH 3 MOAATBIINM 3HAXOKEHHSIM
PI3HHIIL.

Jly1st BUBEZIEHHS pe3yJIbTaTiB BUKOpUCTaEMO BOyoBaHui MeTo Serial.println()
10 J03BOJIsAE€ Tepeaatu iHdopmalito Bia miaatd Arduino g0 komm’roTepa uepes
MIOCJTiIOBHUH TIOPT.

[TocniioBHICTh AiM MiA Yac aTakkd BH3HAYEHA TaKOK K CAMOK AK 1 Yy
USBDriveBy ararii.

Pe3ynbraTy BUKOHAHHS MpOorpaMu 0a4MMo Ha puc. 2.

@ coMNn

23:2€6:4€.882 -> 852

[v] Autoscroll [/] Show timestamp

Puc. 2. Pe3ynbpratéi BAKOHAHHS TPOTPaMu



binbin getanbHO pe3yabTaTv MPOBEACHUX JOCIIKEHB IpeicTaBeH1 B [3].

BucHoBOK. Y pe3ynbTaTi Y4iTKOrO MOJECIIOBaHHS 3arpo3 BAjIOCs BUOKPEMHUTH
OKpEeMUI HAMPSAMOK aTaKH, IKKUi HalfuacTilIe IrHOPY€EThCS CyYaCHUMH KOMEPIIHHUMU
METOJIaMH 3aXHUCTY, 4epe3 HOro HEMmOMyJSpHICTh 1 CKIAJHICTb BUKOHAHHS. Al B
KoMOiHarii 3 MeTogamu couiansHoi iHxkeHepii USB HID araku 1ie naneki Bix 3a0yTTs
Ta TOBHOTO BUKOPIHEHHSI.

byno moOyaoBaHo amapaTHy Ta IporpaMHy peaiizaiiio ataku. SIK KOpHCHE
HaBaHTa)KeHHs BukopucTtanu ataky USBDriveBy uepes ii jerkuii 1ocTyIl 1 BIIHOCHO
MaJly KUIbKICTh KJIaBlaTypHUX HATUCHEHbD.

3amicth opuriHanpHOi Teensy miaTw, 1m0 BUKOPHUCTOBYBajacs B MOYATKOBY
BapiaHTi ataku, 0yno oopano miaty Arduino Pro Micro — kutaiicekuii ananor Arduino
Micro.

OcHoBHa BIAMIHHICTh Bijg Teensy — BIJICYTHICTb BOYJOBaHHX (DYHKIIIM
eMyJIIOBaHHA KiaBiaTypu. ToMy Oyio migkitoueHo okpemy 6i6mioreky Keyboard ta
PO3IIISIHYTI OCHOBHI 11 (DyHKIIII.

[Ticnst moOymoBM amapaTHOi Ta MporpamMHOI peanizailii OyJi0 MPOTECTOBAHO ii
e(EeKTUBHICTh 1 BUSBIEHO, 110 aTaka 3aiiMae 8.5 CEKyH] Ha BUKOHAHHS BKa3aHUX

KOMAaH]I.
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OINTUMI3ALISA POBOTU TPAHCIIOPTHOI JIOTICTUKH HLJISIXOM
BUBOPY BIIMOBIIHOI IH®OPMAIITHOI IVIAT®OPMHU

The influence of the correct choice of the information transport and logistics
system on the efficiency of transport logistics is described. The analysis of the main
modern information transport and logistics systems has been carried out in terms of
the effectiveness of their functioning and recommendations have been developed for
their use in accordance with the tasks of transport logistics.

Key words: transport logistics, information system, transportation.

JlorictnuHa i1HGpacTpyKTypa — 1€ CYKYHHICTh TEXHIYHHUX 1 OprasizaiiifHo-
€KOHOMIYHHMX €JIEMEHTIB, 32 JOMOMOTOI0 SIKUX yCl BUAM €KOHOMIYHHMX IMOTOKIB (Ma-
TepianbHi, (IHAHCOBI, IHPOPMAIIiiiH1, TPAHCIIOPTHI, EHEPTrONOTOKH, TPYIOBI PECYPCH,
3BOPOTHI MOTOKHU) 31HCHIOIOTh PyX 3 HAHOUIBIIIOI0 e(EKTUBHICTIO B/l MOCTaYaIbHUKA
pecypciB 10 KIHIIEBOTO criokuBaya [1].

Jlo TexXHIYHMX 1 OpraHi3aliiHO-€KOHOMIYHUX €JIEMEHTIB JIOTICTUYHOI
1HOPACTPYKTYpH  BITHOCSATHCA TPAHCIOPTHI 3aco0W, TIEpPeBaHTAXyBaJIbHE Ta
CKJIaJIChbKe 00J1aiHaHHs1, Oy 11BJI1, BUPOOHWYI TUIOIL Ta MOB's13aH1 3 HUM 3acO0U Mpalii;
oOnmagHaHHS JUIS TPOIECIB, CKJIAJIA, BAHTAXKHO-PO3BAHTAXKYBAJIbHI TEPMIHAIU 1
JIOTICTUYHI LEHTPH; 3aCO0M TpaHCHOPTYBaHHs a00 KOMYyHIKaIlii (3B's130K); TOPTOBEJIbHI
MEpexXi; BUPOOHWYI MIAMPUEMCTBA; OMEPATOPU JIOTICTUYHUX TIOCIYT; MHTHI
TEPMIHAIHM, a TaKOXX BIAMOBIAHI 1HQOpPMAIlHI TEXHOJOTI, sSKi 3a0e3MmevdyeThes
e(eKTUBHY poOOTY yCi€i IHPpPaCTPYKTYypH.

OCHOBOIO TPOJYKTUBHOI pOOOTH JIOTICTUYHOI 1HPPACTPYKTYpU € HASIBHICTH
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obcsiru  iHdopmarii. Taki mpolecM  MOXYTh  3AIMCHIOBAaTUCH  3aco0amMu
1H(pOpMaLIHHUX TPAHCIIOPTHO-JIOTICTUYHUX CUCTEM. BOHU T03BONIAIOTH iHTETpyBaTU
JAHIIOTH O13HEC-TIPOIIECIB YYAaCHUKIB, 3’€IHYIOYM BHUPOOHHUKIB 13 CIIO)KHBavYaMH,
KepYIOUM TOBapHO-MaTepialbHUMHU 3allacaMy Ta HaJaro4u 0araTto 1HIMX nociyr. o
nepeBar JOTICTUYHUX 1H(OPMAIIMHUX CUCTEM TaKOXX MOXHA BIJHECTH €JIEeKTPOHHI
3aco0U YIPaBIIIHHS TPAHCIIOPTHO-CKIAJICHKUMU TEXHOJOTISIMU, €JICKTPOHHIN OOMIiH
JaHUMH TOIIIO [2].

Hocain kpain 3axigHoi €Bponu Ta [1iBHIYHOT AMEPHUKU CBIAYHTH, 1110 PO3BUTOK
JIOTICTUKU Ta TPAHCIIOPTHOTO CEKTOPY JAa€ 3MOry 3MEHUIMTH 3arajbHO-JIOTICTUYHI
BUTpaTu Maibke Ha 12-35 %, TpancmoptHi BuTpath — Ha 7-20%, BUTpaTh Ha
HABaHTaXXyBaJbHO-PO3BAHTAXKYBAJIbHI POOOTH Ta 30€peKEHHS MAaTEPIAIbHOTO MOTOKY
—Ha 15-30%, a Tak0oX NPUCKOPUTHU IIBUJKICTH 00Ty MaTepiaJiIbHUX pecypciB Ha 20—
40% Ta ckopoTHTH 1X 3amacu Ha 50-200% [3].

[HdopmariiitHa JoTicTHKA SIK OCHOBA 1 3aC10 TPUIHATTS YIIPABIiHCHKUX PIIICHb
Ha0yBa€e 0COOJIMBOTO 3HAYEHHS B Cy4YaCHUX yYMOBax [4]. BukopuctanHs BiAMOBITHUX
JoricTHYHUX  1H(MOpMaIiiHUX  cucTeMax crpusie  e(eKTUBHIM  oprasizarii
TPAHCIIOPTHUX MEPEBE3CHD HA PI3HUX PIBHAX yNpaBiliHHSA [5].

IIpu uboMy Qopmyerbest eauHU 1HQOPMALUIMHUIA TPOCTIP JUIsl YYACHHKIB
JIQHIIIOT1B TTocTayaHb. BiH ckiIagaeThes 3 IHPOpMAIIHHUX CUCTEM P13HOT eKOHOMIYHOT
(YHKLIOHATBHOCTI, 1HTErPOBAaHMX OAHA 3 OJHIEID 3 METOI IMOCTIHHOTO
iH(dopMaIiitHOro 0OMIHY 1 KOOpAMHAINT 11 Cy0’ €KTIB IOTO MPOCTOPY B PEKUMI
peanpHOoro uacy. IlpaBunbHuil BHOIp BIAMOBIAHOI JIOTICTUYHOI 1H(OpPMAIIHHOT
CUCTEMHU Ja€ MOXJIMBICTh OTPUMYBATU JOMNOMDKHHMI EKOHOMIYHHMI eQeKT Bij
B3a€EMO/IIT 3 THIIMMH CyO’ €KTaMHU TPAHCTIOPTHUX MEPEBE3CHb.

VY po6oTi 3111iiCHEHO aHali3 OCHOBHUX Cy4acHUX 1H(QOpMaIIHHUX TPAHCIIOPTHO-
JIOTICTUYHUX CUCTEM 3 TOYKHU 30pYy €(DEKTUBHOCTI iX (PYHKITIOHYBaHHS 1 pO3pOOIEHO
peKOMeHJaIlli 1MmoA0 iX 3acCTOCYBaHHS BIAMOBIAHO JO 3aBAaHb TPAHCIOPTHOL

JIOT1CTHKHU.
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TPAHC®OPMAIIA €BPOINEMCHKOT'O JIAHJIIIA®TY EJJEKTPOHHUX
IHVIATIZKHUX CUCTEM

Busnaueno ocnogni menoenyii' y po36umky 2100anbH020 PUHKY eeKMPOHHUX

NIAMIJCHUX NOCTY2: (DOPMYBAHHA HOBUX eleMeHmi8 (DIHAHCO80i iHppacmpyKkmypu
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Yupoeoi eKoHOMIKU, pPO3UIUPEHHS ACOPMUMEHM) IHHOBAYIUHUX —eNleKMPOHHUX
npoOYKmi6é ma YCKIAOHeHHs Oi3Hec-mooenel 30IUCHEHHS eleKMPOHHUX NOClye Y
2100aNbHOMY NPOCMOPOBOMY BGUMIpPI. [][08edeHo, wo Ha 3MIHHY MPAOUYILHUX
PO3PAXYHKOBUX NOCTY2 NPUX00simb KAPOUHAILHO HOBI, WO 8 YMOBAX 2100a1bHO20
PUHKY 1 peanvbHO20 Yacy 00360JA10Mb WEUOKO Ma 3PYYHO Haoasamu QIiHAHCO6]
nociyau i3 8i0N0BIOHUM 3A0UWAOINCEHHAM KOWMI8 ma HAOIUHOIO CUCTNEMON0 3AXUCTY
KOMePYIUHUX IHmepecié CnoHCUBaUis.

Knrwouoei cnosa: yugposa exonomixa, enekmpouri pinancogi nociyau, 6izHec-

MoOeili, IHHOBAYIUHI eNeKMPOHHI IHCMPYMEHMU, NIAMINCHI CUCeMU.

The main trends in the development of the global market for electronic payment
services are identified: the formation of new elements of financial infrastructure of the
digital economy, the expansion of the range of innovative electronic products and
complications of business models for the implementation of electronic services in
global spatial dimension. It has been proven that the variable traditional settlement
services comes dramatically new, which in the conditions of the global market and real
time allow you to quickly and conveniently provide financial services with appropriate
savings and a reliable system of protection of commercial interests of consumers.

Keywords: digital economy, e-financial services, business models, innovative

electronic instruments, payment systems.

CexTop muaTexiB y €Bpori Hapasi MEpeKUBAE CEPHO3HI MOTPACIHHA. Xoua
O0aHKK Bce 1€ 3aiHATI BIPOBAKEHHIM [[pyroi JUpEeKTUBU NpO MIIATIKHI MOCIYTH
(PSD2) i1 cTukarThCs 3 mpobdiieMaMu BiIKPUTOTO/IIU(PPOBOTO OAHKIHTY, 3POCTAOUUN
NOMUT KIIEHTIB HAa Mpo30pi, IU(pOBi, OE3roTIBKOBI Ta TPAHCKOPAOHHI IJIaTexXi
OJIHOYAaCHO BHUMarae (yHJaMEHTaJIbHOI MOJEpHI3allil MiaTexiB. Y 3B’SI3Ky 3 LUM
cragaapt UNIFI (cxema moBimomiienb UNIversal Financial Industry) a6o ISO 20022
CTa€ BCE OUIBII PO3MOBCIOIKEHUM.

Hpyra nupextusa npo miaTtixHi nociayru (PSD2) € onoBnennsm J(upextusu €C

PO IJIATIXKHI MOCIYTH, sika HaOysa ynHHOCTI 14 BepecHs 2019 poky. Jlanuii 1oOKyMeHT



3000B’s3ye Bci Oanku B €C BHpoBapKyBaTH OUIbII HaJiMHI KOHIENIi Oe3nexku
(Strong Customer Authentication, SCA), mo6 HamaBath JaHi PO KIIEHTIB, iXHI
pPaxyHKH Ta TpaH3aKIlii CTOPOHHIM noctavaibHukaMm (Account Information Services,
AIS) 1 nns wHanmamrtyBaHHs ciyxkO iHimiamii toratexiB  (PIS), saxi mMoxyTh
BUKOPHUCTOBYBATH TPETi CTOPOHH /IS 1HILIIOBaHHS MepeKasiB 1 Tpan3akiiil. L{s Bumora
JOCSTAaeThCs MUITXOM 000B’si3koBoro HajmanHs API, moctynHoro aisi BUKOpUCTaHHS
BCIMa yYaCHUKAMU PUHKY.

3 2014 poi 13 3amyckoM €Bporericbkoi miati>kHoi 30Hu (SEPA) BigOyBaeThes
nociioBHUM mepexin B koHTekcTi KoHcoumijamii TARGET2 (TpanceBpomneiichka
aBTOMAaTU30BAHA CHUCTEMAa PEAJIbHUX BAJIOBHUX PO3PAaXyHKOBHUX €KCIpec-TepeKasiB) i
3aMpoBaKEHHS NUTI03Y 1H(pacTpykTypu eauHoro puHky €Bpocuctemu (ESMIG).
[IpoTsiroM HacCTYNMHOro MiBTOpa POKY BCl €BPOMNEHCHKI CUCTEMU BEIMKUX IUIATEXKIB
OyIyTh IMepeBe/ieHl Ha MIKHAPOJHUM CcTaHAapT OOMiHY TMOBIJIOMIJICHHSIMU, a TaKOX
Oyne npuenHaHUNA HAWBIIOMIIIUN TOCTaYaJbHUK MOCIYr OOMIHY (hiHAaHCOBUMHU
MOBIJOMJICHHSIMU SWIFT (CycninbcTBO MIKOaHKIBCHKHUX (1HaHCOBUX
TEJICKOMYHIKalliil y BCbOMY CBITI).

€Bponeiicbka MIaTikKHa 1HPPACTPYKTYypa KapAUHAIBHO 3MIHUTHCS Ta BIAKPHUE
BEJIMYE3HI MOXJIMBOCTI 3 TOYKU 30py €(EKTHUBHOCTI MPOLECIB Ta ONTHUMI30BAHOIO
JOCBiAY KIi€HTIB. He3Bakaroum Ha Te, 110 IHTETpallisi CTAHAAPTy HE € 000B’I3KOBOIO 3
HOPMAaTHBHOI TOYKM 30py: W00 HTH B HOTY 3 MDKHApOAHUMHU pPO3pOOKaMH,
€BPOIEUCHKI OaHKU B3KE PO3TOPHYJIM MIPOCKTH BIPOBAKEHHS.

Otxe, 3apa3 TaThKHA CUTYalllsd BUIIISA€ HACTYIHUM YUHOM. Y KOXHIM
MJIaTLOKHIA  omepaiii (IHAHCOBI TNOBIAOMIIEHHA MJii OOMIHY 1H(MOpMAI€0 MiX
3aly4eHIMH CTOPOHAMH YTBOPIOIOTH PO Il 0OpoOKkH riaTexiB. ToMy «eauHa
MOBa Ta BIANOBITHUN hOpMAaT TaHUX 0COOIMBO BAXKIIUBI 1)1 O€31epeOiitHOro mpoIecy
OTLJIATH.

Hapasi Ta B monepeiHi pOKM PUHOK € AyKe (pparMeHTOBaHUid. byio cTBopeHo
Ta BUKOPUCTOBYETHCA OaraTo pi3HUX CTaHIAPTIB 1Jis1 (PIHAHCOBHX IOBIJIOMJICHb
3aJIe)KHO BiJl reorpadiuHOro po3rantyBaHHs Ta chepu AisutbHOCTI, Hampukiaanx UNIFI

(ISO), MT (SWIFT) 1 FIN. Oco0611BO B KOHTEKCTI 301JIbIIEHHS! TPAHCKOPAOHHOTO



IJIaTIKHOTO TpadiKy, BUKOPUCTAHHS PI3HUX CTaHJIApPTIB BCE YACTIIIE CTHKAETHCS 31
CKJIQIHIIIUMU MPOoOIeMaMy MpHU Mepexol KOPUCTYBadiB Bl CUCTEMHU JI0 CUCTEMHU, a
TAaKOXX B OHOBJICHHI Ta MiATpuUMIl mpoiieciB. CHiBICHYBaHHS PI3HUX CTaHIapTiB
OPU3BOAUTH 10 BIJIICYTHOCTI CYMICHOCTi, BUCOKHUX BHUTPAT, CTPYKTYpHOTO PHU3UKY
HEMPAaBWJIBLHOI 1HTEPIpETAallii Ta € MEePelKoA00 A MPOTrPEeCUBHOI aBTOMAaTH3aIlli
IIPOIIECIB, SIKa CTa€ BCE OUIbII 3aTpeOyBaHOIO.

B 2004 pomi MixHapogHa oprasizaiis crtanpaptusaiii (ckopoueno I[SO)
omyOmikyBana cBiii crangapt ISO 20022 mns ¢iHaHcoBUX MOBiIOMIIEHb. Meta
noJisirajia B TOMy, 1100 CTBOPUTH IJ100aJIbHY €IMHY MOBY JUISl IUIATDKHUX JAHUX, 1100
Y3TOJIUTH 3POCTAOYY KIJIBKICTh TPAHCKOPJAOHHUX IJIATIKHUX ONEpauiid 1 MOKpauuTH
CHUJIKYBaHHS MK KOPUCTyBayamu.

3acHOBaHMII Ha pO3IIMPIOBAHOMY CHHTakcuci mMoBH (XML) — BiakpuTOoMy
TEXHIYHOMY CTaHJApT1 JJI €JIEKTPOHHUX KOMYHIKAIl — CTaHJapT OMHCYE JIOTIYHY
CTPYKTYpy JaHuUX Ta I1H(opmalii Ta, BOAHOYAC, IPOMOHY€E HE3ANEKHUNA BIJ
CUHTAKCHCY, alleé 3arajibHO3pO3yMUIMKA OmuC Ol3HEec-poueciB Ta iH(opMaliiiHuX
notpe6. CTaHgapT TaKOX PEryilo€ 3aralbHUM MOTIK ()IHAHCOBUX TMOBIJOMIICHB 1
MPOLIECH MIITPUMKH Ta PO3BUTKY LUX MOB1IOMJIEHb.

Mix tum, ISO 20022 6inblie He 0OMEXYEThCS C(Peporo MIIATIKHUX ONepaLii i
TETep TAaKOX OXOIUTIOE omepallii B cdepi IIHHUX narnepis, piHaHCYBaHHS 30BHIIIHBOT
TOPTiBJIl Ta Ka3HAYEHCTBA.

st 06poOKkM TIIaTeXiB HEOOXIAHO KUIbKA CHUCTEM, MPHU I[bOMY PO3PI3HAIOTH
BHYTPIINIHbOOAHKIBChKI Ta MDKOAHKIBCHKI TIaTLKHI omeparii. JJis JBOCTOPOHHIX
OOMIHIB MIX JBOMa YCTaHOBAaMH YacTO BHUKOPHCTOBYIOTHCSI 30BHILIHI KJIIPUHIOBI
CUCTEMH, SKI 3a3BHUail MPOIMOHYIOTHCA IEHTpAThHUMHU Oankamu. Y €Bpormi, Ha
nonartok a0 €spocucremu, EBA (€Bponeiicbka 0aHKIBChbKa acolialis), sika Hapasi
CKIIafaeThes 3 48 0aHKIB 3 yciel €BpoIH, TaKOXK MPOTIOHYIOTh MPUBATHI PO3PAXyHKOBI
majiaTy. 3arajaoM KJIIPUHTOBI CUCTEMH JJIS HAIlIOHAIBHUX 1 MIKHAPOIHUX TUIATHKHUX
orepauiil MOXHa PO3AUIMTA Ha TPHU KaTeropii: IJIaTLKHI CUCTEMH BEJIMKUX CYM,
CUCTEMH MACOBHX TUIATEXKIB JJisi OOpOOKH pO3ApiOHMX IJIATEXKIB 1 HOBI TUIATIXKHI

CUCTeMH peaibHOro yacy. OOMIH JaHMMU IUIATDKHOL omeparlii 3A1HCHIOEThCSA Yepe3



Mepexi 3B’s13Ky. JlJIsi MDKHApOIHUX TJIATDKHUX orepalliil, Hanpukiaa, yepe3 SWIFT
(CycninbcTBO BCECBITHIX MDKOAHKIBCHKHX (DIHAHCOBHX TEJIIEKOMYHIKaIllid) Ta Ha
CHOT'OJIHIIIHIHN JIeHb HOTO BJIACHUM CTaHAApTOM (hIHAHCOBUX IMOBIJIOMJICHB (CTaHIApT
MT).

[Tpuckopenns rmobamizarii Ta MOB’s3aHa 3 HEK MOTpeda y CyMICHOCTI Ta
THYYKOCTI TUIaTKHOT 1HGPACTPYKTYPH Jie/iajl OlIbIIe BUCYBAIOTh ICHYIOU1 CTPYKTYPH
710 3MiH. 3 OHOTO OOKY, HOBI 1HIIIATUBH 3 OLIU(PYBaHHS Ta HOBI KJIIEHTCHKI PIIIICHHS,
Kl TIPOMOHYIOTHCS HA PHUHKY, CIPHUSAIOTH 3POCTAHHIO MMONUTY Ha IIBUAILY Ta
IPo30pilry 00poOKy IUIaTEXKIB — MEPEBAKHO B PEKUMI pPealbHOTO Yacy. 3 1HIIOTO
00Ky, 3MIMCHIOETHCS TIIBUIICHHS HOPMAaTUBHUX BHUMOT JI0 IJIATDKHUX OIepalii,
HANpUKJIaA JUisl NMpoTuaii BiAMUBaHHIO rpomieil (AML), ¢inancyBaHHIO TepopuU3My
(CFT) abo mepeBipkam CaHKIIIM 1 emMOapro, TakoX BUMOTa A0 IIBUIIIOI 0OpOOKU
BEJIMKUX HAOOPIB JJAaHUX Ta 3MEHIICHHS TOMUJIOK ITpu oopmiieHi onepartii [1][2].

[ToBHuit mepexin Ha cxemy noBinomiieHs [SO 20022 no3BonuTh (HiHAHCOBUM
YCTaHOBaM BUPILIUTH LIl MPOOJIEMH Ta CKOPUCTATUCS TAKUMH I€PEBATaMU:

— Buma edexkTuBHICTh Mpouecy: CTaHAAPTU30BAHUI 1 rapMOHI30BaHUM (hopmat
[IOBIIOMJIEHb J03BOJIsI€ OaHKaM HajaBaTH OUIBII IMOBHI INIATIKHI JaHl Ta
3abe3reuye MBUAKY HUPPOBY 3BIPKY, OCKUIBKH KOXKHY YaCTUHY MOBIIOMJICHHS
MOKHA YITKO TMPU3HAUUTHU Oi3Hec-Tipoiecy. Sk HacHioK, miJ 4yac oO0poOKu
TIJIATEXKIB TOCATAIOTHCS BUII IIBUIKOCTI MPSIMOT OOPOOKHU.

— binpm moBHI AaHI: BENHMKI KOMIOHEHTH TaHUX MOXYTh OyTH BOYJIOBaHI B
CHUHTAKCHUC CTaHJapTU30BAaHUM CHOCOOOM. TakuM YWHOM, YAOCKOHAJICHHS
dbopmarty, sKi MATPUMYIOTh J0JATKOBI (PYHKIIIi, TaKl SK CHEIlalibHI 3aIluTH,
KepyBaHHs 00JIIKOBUM 3aIllCOM, JOPYUYEHHSI Ha IpsiMuil 1e6eT abo HOpMaTUBHA
iH(pOpMaIris, 3aMiHIOIOTh CXWUJIBHI 0 MOMUJIOK KOMIOHEHTH BUTHBHOTO TEKCTY,
SIKUH 3apa3 BUKOPHCTOBYIOTHCS B 0araTb0oX IMOBIIOMJICHHSX.

— binpma HamidHICTh: (pOpMAT MOBIAOMIIEHb, SIKUA € 3arajlbHOBU3HAHUM
CTaHAAPTOM, TAaKOX € MIXHAPOTHOK «PO3MOBHOK» MOBOKO TUIATEXKIB, sKa
3axuIae Big BTpaTd 1Hdopmalii dyepe3 mnepeknan pi3HUX (QopmaTiB

IIOB1JJOMJIEHb.



— MeHur BUTpaTH: MOXKHA YHUKHYTH BHUTpPAT Ha MIATPUMKY PI3HUX CHCTEM
00pOoOKHM JAaHUX MJIATLKHUX orepaiii. Takok MOKHa CKOPOTHTH JAOPOTOLIHHI
poliecy HaJlaHHs Ta IEPEBIPKU TaHUX nepudepiiitHuM cucTeMaM (BUCTaBICHHS
pPaxyHKIB, BUITUCKHU 3 PaxXyHKIB, CHCTEMH apXiByBaHHS ).

— Iudposa BiAMOBIAHICTE: MUISIXOM CTaHAAPTH3AII1 (POpMATIB MOBIAOMIICHB JIaHi,
o crocytotbest AFC (Hanpukian, mepeBipka emOapro/cankiiin, AML), MOXyTh
OyTu BOy10BaH1 y (popMaT MoBiAOMIICHHS Ta aBTOMAaTHYHO 00pOOJICHI.

[ITo6 oTpuMaTy BUTOAY BiJa MepepaxoBaHUX BHIIE MEepeBar, HEOOXiaHA MOBHA
1HTerpailisi BCiX ydacHWKiB. Ha naHuli MOMEHT BUKOPHCTOBYETHCS 0Oarato pi3HUX
cranaapti, Tomy SWIFT 3 iforo ¢popmarom nosigominens MT 3apekoMeHyBaB cebe
SK 3araJIbHUN CTaHJApT JUIsl MDKHAPOJHUX TUIATDKHUX omnepalid. OJQHaK OCTaHHIMU
poxkamu crangapt [SO 20022 orpumaB Bce O11bIlle BU3HAHHS T 3MIHUB PUHOK.

OpHi€ro 3 pyWIHHUX CHJI CTBOPEHHS CTaHAApTy CTaB 3amyck €IuHOI 30HH
wiatexiB y €Bpo (SEPA) y 2014 pori, sika Hapasl peryioe po3apiOHI KpeIuTHI
nepeKasu Ta mpsMi J1e0eTH B €BpO30HI. Y pe3yibTaTi HAWCKIATHIIIOTO MPOEKTY
BIIPOBAXKEHHSI 3 MOMEHTY BBeJIeHHs €Bpo Mirpaiii Ha SEPA cTasio nepmuM y cBiTi
3anpoBakeHHsT cymicHoi 3 ISO 20022 cucremu 0OOMiIHY MOBIIOMJIEHHSMU TIPO
MJIaTLKHI TPaH3aKIil JJIs TPAaHCKOPAOHHMX MACOBHMX IIATDKHUX orepauiid. Hapasi
CTaHIaPT MIATPUMYETHCS MaH €BPONEHCHKOI0 KIIPUHTOBOIO CUCTEMOIO I MACOBHX
iatikaux Tpanszakiiii SEPA STEP2 1 nBoMa KIipMHTOBUMH CHCTEMaMH PEAIbHOTO
yacy TIPS 1 RT1, siki Oynu crBopeni B 2018 poi [3][4].

VY pamkax xoncomigaiii TARGET?2 Tta 3anpoBamkeHHs: €BpONeichKOro MUTI03y
iHdpacTpykrypu enunoro punky (ESMIG) €Bpocucrema Bupimmia MTOBHICTIO
nepeiitu Ha [SO 20022. [1epexia Oyzae 3A1HCHEHO Y «BEIIMKOMY MaciuTadi», TOOTO HE
Oyne nepexigHoro nepiony. 3 kinng 2022 poky poctyn no cucremu TARGET2 6yne
MOXKJIMBUHN JIMIIE Yepe3 KaHau 3B’ 3Ky, 1110 BiAMOBIAa0Th cTanaapTy 1SO 20022 [5].
Kpim Toro, equna B €C npuBatHa 1uiatikHa cuctema Benukux cym, EURO1 EBA
Clearing, sika 06po6msie cBoi tuiarexi uepe3 cuctemy TARGET, Takox omHodacHO

nepeie 3 cucteMu oOMiHy moBigomiieHHsIMUA Ha ocHOBI FIN Ha mosigomnenus ISO



20022, mo0 3a0e3ne4yuTH MOBHY BHYTPIIIHBOJACHHY B3a€MO3aMiHHICTh MIXK JBOMa
cuctemu [6].

Kpim Toro, B pamkax ESMIG kaHanu 3B’513Ky 3 pUHKOBOIO 1HGPACTPYKTYPOIO
€BpocucTeMu Ui BCIX 3alliKaBIEHUX CTOpPiH, TOOTO OaHKIB, UEHTPaIbHUX
JeTO3UTapiiB IIHHUX MarepiB, aBTOMAaTU30BaHUX po3paxyHkoBux 1eHTpiB (ACH) ta
IHIIMX [OCTa4YaJibHUKIB TuiaTbkHUX Tmocayr (PSP) Oyne 3amiHeHO enuHUM
iaTepdeiicom. Y xoai nporo mnpouecy SWIFT, mabyTh, HaliBiTOMIIINI TOCTaYaIbHUK,
aKoMy OyJ0 TMPUCYIKEHO KOHTPAKT SIK MOCTaYaJIbHUK TMOCIYTr OOMIHY
MOBIJOMJICHHAMH JIJIs1 1HTepdeiicy, Takok OroJIOCHB, 10 HAJIAacThb HOBUU CTaHAApT
oOMIHY MOBI1IOMJIEHHSIMH oJiHO4acHO 3 €Bpocuctemoro Ta EBA Clearing. Onnak, Ha
BIIMIHY BiJ] «Benukoro mnepexomy» €Bpocucremu, SWIFT npononye mapanenbHy
¢azy, Ha gkiii «crapui» crangapt MT Bce me niarpumyerbes. o kiHmsg 2025 poky
SWIFT npununuth miarpuMky noBigomiieHb MT y kareropisix 1, 2 (kpeauTHi
nepekasu) 1 9 (ympasiiHHS TOTIBKOIO) [8].

Jns 6ankiB nepexig Ha [SO 20022 He € 000B’SI3KOBUM 3 HOPMATHUBHOI TOUKHU
30py. OnHaK, BpaxoBYIOYH, 110 BCS €BpOIEHChKa IUIATDXKHA 1HPpACTpyKTypa Oyiae
nepeBe/icHa Ha HOBUM cTaHaapT noBigomiieHb 3 2021 poky 1 110, 3a ominkamu, 87%
YCIX IJIATEXIB Ha BEIUKI CyMH Oy 1y Th 00poossaTucs uepes [SO 20022 y 2025 poui [4],
ITHOPYBaHHS [IUX 3MIH TATHE 32 COOOI0 3HA4YHI BTpATU. Y TIPIIOMY BUIAJKYy OaHKU
MOXYTh BTPATHUTH JOCTYIl IO CBOiX PaxyHKIB y IICHTPaJbHOMY OaHKy, IO MOXE
HEraTUBHO BIUIMHYTHU Ha YMPABIIHHS JIKBIIHICTIO. OKpIM JIJIOBUX Ta OMEpaliifHuX
PHU3HKIB, TIOB’SI3aHUX 13 PO3paxyHKaMH 3a MJIATLHKHUMU OIepallisiMu, He MOXkHa Oyie
MpUIMaTH MPsAMY y4acTh B MOHETApHIM MOJITULII PUHKOBHUX oneparisx. Skio 6aHku
HE XOUyTh MEPEBECTH CBOI CUCTEMHU Ha CXEMY TOBIJOMIICHb, JOCTYI MOBUHEH OyTH
pearnizoBaHuii ab0 yepe3 IHIIOro0 y4YacHUKa pUHKY (OaHK-KOPECTOHJIEHT), abo 4epes
pIIIIEHHS 711 KOHBEPTaIllii, K1 € CXUJILHUMU JI0 TIOMHUJIOK 1 € TOPOTHMH.

[Io6 3abe3neuntu Oe3nepemkoauuii qoctyn a0 cuctemu TARGET, 6ankw,
MJIaTIKHI CUCTEMH MOBUHHI SKHAWIIIBUIIEC BUOPATH OHOTO 3 JBOX MOCTAYaJIbHUKIB
MepeKeBUX MOCHYT, 3aTBepkeHux aiist ESMIG, sxmtouatoun SWIFT, Ta inTerpyBatu

iXHI MPOTOKOJIM TMOBIIOMJIEHb Yy CBOi O€K-O(]icHI mporecu. 3araioM OAHKH MOXKYTb



BUOpaTH MOBHY MITpallilo CBOIX MepudepiiHux cucTteM ado IMOKIACTUCS Ha TOTOBE
pimeHHsa ayia KoHBepcii. OaHak, ockuibku noBigomieHHs [SO 20022 mponoHyoTh
OlbIIIe JAaHUX 1 MMOJIIB I iH(QOpMaIlii, HEMOXJIMBO MEPEKIACTH MTOBIIOMJICHHS OJIUH
70 OJHOTO 3 IHIIMX TonepeAHix (opmaris. PimieHHs A1 MEepeTBOPEHHS HE JUIIIE
HECYTb pH3UK ne3iHdopmamii, anxe ¥ BTpaTu i1HQOpMAIi uepe3 CKOPOYCHHS
MOBIJIOMJIEHb, HaJicHaHuX y ctapux (opmatax [4]. HaBite skmo nepexin Ha [SO
20022 mpu3Beae A0 BEIWYE3HHUX MPoOJeM il OaHKIB, OHOBJICHHS BCIX OB’ S3aHUX
IUTATIKHUX CUCTEM CITIJI PETENBHO CIJIAHYBAaTH Ta pO3MOYaTH sIKOMOTa paHile.

Otxe, ISO 20022 craHe HOBMM €KCKJIFO3MBHHUM CTAHJAPTOM JUIS TUIATIKHHUX
MOBIJOMJIEHb Y BCbOMY CBITI Ta HE3BaXKalOUM Ha CTHUCI TEPMIHU BIPOBAIKCHHS,
NMOBHUM TepexiJy Ha cTaHaapT oOMmiHy mnoBimomieHHs MU ISO moxxe oTpumaru
repeBaru, Kojau 0aHKH MOXKYTbh 3MILIHUTH CBOT IMO3HIII1 B JOBTOCTPOKOBIH EPCIIEKTUBI
3aBASIKM C€KOHOMIYHIM e(EeKTUBHOCTI Ta 3aJOBOJICHHIO KJII€HTIB. PuHKOBa
iH(ppacTpyKTypa pajuKaibHO 3MIHUTHCS B HAWOIMK4Yl POKH, 1 OAaHKH MOBUHHI OyTU
rOTOBI Ha paHHIW cTajli. ¥ TOH Yac sIK CUCTEMH MAaCOBHX IJIATEXKIB 1 IJIATEXKIB Y
peanbHOMY 4Yaci B €Bpomi BXe BHKOpUCTOBYIOTH cranmapt [SO 20022, wmirparis
TARGET2, EBA EUROI1 1 SWIFT 3amnpononye Kijbka pealbHUX MOMIJIMBOCTEU

YHUKHYTH OTOYHOI Mirpauii rinodanbHux miatexiB Ha [SO 20022.
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PO OAUH METOJA PO3B’AA3AHHA 3ATAYI PO3IIOALTY
MNOTYKHOCTI KAHAJIIB NIEPEJJAYI JTAHUX 3 YPAXYBAHHAM
HEUYITKUX OBCAI'IB CI1IO’KUBAHHA

This work deals with the mathematical formulation of the problem of optimal
distribution of the power of data transmission channels in information and computer
networks with a three-level architecture and fuzzy restrictions on consumption
volumes. An efficient algorithm has been developed for solving the problem, the
peculiarity of which is the inability to meet the needs of the end user at the expense of
the resources of different suppliers. A standard solution method based on a fuzzy
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optimization problem of mathematical programming is considered. A constructive
variant of finding a solution based on the backtracking method is proposed.
Computational experiments have been carried out. The developed approach was used
to determine the optimal configuration of a three-level computer network with a given
number of communication servers.

Keywords: data transfer, power distribution, fuzzy constraints, optimal

solution, backtracking algorithm

3aB/aHHs MOIIYKY ONTHMAaJIbHUX PIIIEHb BUHHUKAIOTh y MPOIECi po3poOKU Ta
MPAaKTUYHOTO  BIPOBAKEHHA METOAIB  €(EKTHUBHOIO YNPABIiHHA PI3HUMH
OpraHizamiifHUMH, TEXHOJIOTTYHUMH Ta IHPOPMALIMHUMH CHCTEMaMHU.

BaxnBoo XapakTepUCTUKOIO 3a/lad ONTUMIZAllli € TparHeHHs 3HANTH
ONTUMaJIbHE PIIIeHHS (MPUHIUIT onTUMalIbHOCT1). Hacnipai icHye HU3ka 0OMEXKEHb,
AK1 JO3BOJIAIOTh 3HANUTH Take pILICHHs. Y IUX BUIAJKaX MOPYUIY€EThCS MUTAHHS MPO
3HAXO/)KCHHSI HE ONTHUMAIbHUX, a pallOHAIbHUX (KOMIPOMICHUX, €()EKTUBHUX)
pillleHb, IO 3aJ0BOJBHSIOTH MOCTAHOBLI 3aBJaHHSA. YacTo AOBOAMTHCS IIyKaTH
KOMIIPOMIC MIX €(QEeKTHBHICTIO pilleHb Ta BUTpaTamMu Ha ix mnomryk. Cepiio3Hi
CKJIJIHOCTI BHUHUKAIOTh I Yac BHPIIMICHHS OMNTUMI3allIfHUX 3aBJaHb 3a YMOB
HEnoBHOI 1H(oOpMarlii, 1 HaBITh y pasi, KOJM ICTOTHY POJIb TPalOTh BHUIAJKOBI YU
cyO'eKTUBHI YUHHUKHU (TapamMeTpH).

OpHi€l0 3 NPUKIAIHUX 337ad, y SIKAX MOXK€ BUHHMKATH HEBU3HAUYEHICTH Y
3aJlaHHI TapaMeTpiB, € TpoliemMa pOo3MOALTY OOMEKEHUX TIOTYKHOCTEH KaHalliB
nepeaaydl MK pisHUMHU By3jamMu Mepexi [HTepHer-nipoBaiiaepis. [Ipunyctumo, 1mo €
JIOKaJhbHA KOMI'TOTEpHA MepeXka MiANMprUeEMCTBA (Oprafizailii, HABYaIHHOTO 3aKjIany),
mo 3abe3nedye Buxia kKopucTyBauiB [HTepHeT-mepexa. JlocTynm KopucTyBadiB 10
rJI00aNbHOI MEpeXl Ta OTpUMaHHS HeoOXigHOoi iHdopMarii 3AIACHIOETHCS 32
JIOTIOMOTOI0  JICKIJTbKOX KOMYHIKAIIMHUX CEpBEpIB, PO3MIMIEHUX Ha TepUTOPIi
1H(hOpMaIITHO-00UYHCITIIOBAIBHOTO  IIEHTPY MIANPUEMCTBA Ta MNIIKIIOYEHHUX [0
BHCOKOIIBUIKICHIX 30BHIIIHIX KaHAIIB 3B'A3Ky 3 mpoBaiaepamu [nTepHer. PiBHI

IPOITYCKHUX 3/110HOCTEN CEpBEPIB JIEXKATh Y MEKax cMyTH nponyckanHs (bandwidth)



JoKalbHOI Mepexi (Hampukian, 11°6/c). Bupimenns chopmynboBaHOi mpoOieMu
po3risiaanocs B podoTax [1-3] Ha OCHOBI po3B'sI3aHHS 33124 ONITUMAIBLHOTO PO3ITOJILTY
pecypciB. 3aBiaHHs €EeKTUBHOTO BUKOPUCTAHHS OJJHOPITHOTO PECYPCY PO3TISAAIHUCS
Ha MPUKIAIlI PO3MOAUTY 4Yacy sK KJIIACHYHOI 3a/Jadi pO3MOALTY pPecypciB 3aaHOTO
o0cary 3a cykymnHicTio poOiT [1]. [Ipu mpoMy 3amava mosisrae y 3HaXO/DKCHHI TIaHY
BUTpAT HASBHOTO pecypcy (TaKUM pecypcoM HaiuacrTillle € 4ac) BUKOHAHHS TpyIU
3aB/laHb, Y IKOMY cyMapHe (ITiJICYMKOBE) BUKOPUCTAHHS PECYpCy € ONTUMAIbHUM.

B po6oTi po3rasiHyTO 3a7a4y ONTUMAIBLHOTO PO3IMOALTY MOTY>KHOCTEH KaHaIlIB
3B'SI3Ky B 1H(QOPMAIIMHO-KOMITIOTEPHUX MEPEKax 13 TPHUPIBHEBOIO apXITEKTYpPOIO.
BuBueHo migxoau IS i BUPIMIEHHS, PO3IJISHYTO MOCTAHOBKY 3a/1ayl 3 HEYITKUMU
0OMEXKEHHSAMH Ha OOCSTH CIIOKHMBAHHS KiHIIEBUX KopucTyBadiB. CdopMysbOBaHO
HEYITKY 3ajady onTumizamii [4], 110 A03BOJII€ BPAaXOBYBaTH IHTEPBAJIbHO 3a/aHi
o0CATYM BEJMYMHU MIAKIIOYEHb. 3alpONOHOBAHO BapiaHT BHUPIIICHHS HEUYITKUX
ONTHUMI3allIMHUX 3a/lad Yy pa3l BUKOPUCTAHHA HeuITKuX yucen. CopMyinbOBaHO
OararokpuTepianbHa 3a7a4a €(pEeKTUBHOIO PO3MOILITY MOTY>KHOCTEN KaHAJIIB 3B'A3KY 3
HEYITKUMU OOMEKEHHSIMHU. 3alPOIIOHOBAHO BapIaHT aJITOPUTMY 13 TTOBEPHEHHSIM, IO
J03BOJISIE PO3B’SI3aTH 3a]]a4y 3 33JJaHUM UYKCIIOM KIHIIEBUX KOPUCTYBayiB Ta Pi3HUMU
JOIYCTUMHUMH 00CSITaMH MPOMYCKHUX 3A10HOCTE KOMYHIKAI[IHHUX CEpBEPIB.

OtpuMaHni pe3yiabTaTd Oyj0 MpoaHai30BaHO [5], IO JTO3BOJIMIIO YXBAJIUTH
pILIEHHS PO CMocid MOJEpHi3alii KOMyHIKaIiHOTO 00JaAHAHHS.

BucnoBku. JlocnmipkeHO crmocoOM pO3B’si3aHHS  3a7adl 3  HEUITKUMU
0OMEKEHHSIMH Ha OOCSATH CIIOKMBAHHS KIHIICBUX CIoxuBadiB. CdhopMylIbOBaHO
HEYITKY 3a7ady OITHUMi3alli, 10 JJ03BOJII€E BPaxOBYBATH I1HTEPBAJIBHO 3aJlaHI
BEJIUYMHHN  ITIKITFOYCHb. 3anponoHOBAaHO BaplaHT PO3B’SI3aHHS  HEYITKHUX
ONTHUMI3alIMHUX 33]1a4 Y BUIMAJIKY BUKOPUCTAaHHA HewiTKuX uucesl. CHopMynbOBaHO
Oararo-KpuTepialibHy 3a/1a4y €EeKTUBHOTO PO3IMOALTY MOTYKHOCTEH KaHAJIB 3B’ SI3KY
3 HEUITKUMH OOMEKEHHSIMU. 3alIPOTIOHOBAHO BapiaHT aJITOPUTMY 3 IIOBEPHEHHSM, 1110
JI03BOJISIE PO3B’s3aTH OTpUMaHy 3anady. [liaxig mpoimocTpoBaHO pe3yibTaTaMu

YUCENBHUX PO3PAXYHKIB JJIsi MPUKIATHOT 3a/1a4ul GopMyBaHHS CTPYKTYPH MEPExi 3



3a/1aHOI0 KUTBKICTIO KIHIIEBUX KOPHUCTYBAdiB 1 PI3HUMH JO-IIyCTUMHUMHU OOCsSTraMu
MPOITYCKHUX 3/1aTHOCTEN KOMYHIKAI[ITHUX CEPBEPIB.
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JTOCJIKEHHS BITUBY MYBJIKALIN BIIOMUX JIOJEN HA KYPC
KPUNTOBAJIOT

This work is devoted to the study of the influence of publications of famous
people on the exchange rate of cryptocurrencies. Within the framework of this study,
four main influencing factors on the formation of the exchange rate of cryptocurrencies
were considered. Two hard-to-research factors are discarded: utility and total amount
with cryptocurrency distribution. An overview of publications related to the subject of
this study is presented. The results of the work of two algorithms for forecasting the
exchange rate of cryptocurrencies were analyzed.

Keywords: cryptocurrency, factors, prediction algorithm, social media posts.

[lutanHsa rpoiiell B CydyacHOMY CBITI CTOITh JOCHTH TOCTPO, TakK SIK, Hapasi
CIIOCTEPITAETHCS CBITOBA €KOHOMIYHA Kpu3a. Bcl iHaHCUCTH 1 TFOIM 3alliKaBJICHHI B
€KOHOMIYHIH 1CTOpIi, CTBEPIKYIOTh, III0 EKOHOMIYHA KpH3a 1I€¢ HEMUHYYE SIBUILLE, SKE
HOBTOPIOETHCS, HIOHAHMEHIIIE, KOXKHOTO CTOJITTSI.

KpunroBaniora 1ie meBHUN BUJ aKTUBIB, KU BIJIPI3HIETHCS BiJl TPoOLIEH B
3BUYHOMY HaM pO3YMIHHI TUM, 10 MalOUX Ha OaJlaHCl IEBHY KUIbKICTh KPUITOBAIIOTH
BY 1 JIWIIIC BU BOJIOJIIETE HEIO Oe3mocepeHho. ToOTO BaM He MOTpiOeH OaHK M 1HIIA
(iHaHCOBa yCcTaHOBA, 100 BOJIOAITH 1 YTPUMYBATH y ceOe KpUIITOBAIIOTY. Takox BU
MOKeTe 31HCHIOBAaTH TIeBHI (piHAHCOBI omepailii 3 ii JOMOMOT00, Y BHMAJAKaX KOJIU
Apyra CTOpoHa TakoX Oyne 3roJHa MPUIHATH KPUNTOBAJIIOTY B SIKOCTI OILIATH.
Hamnpuknan, neski aBTOMOOUIbHI JUjepu B YKpaiHi BK€ MNPUIIMAIOTh OIUIATy B

KPHUIITOBAJIOTI 32 aBTOMOO1II 1 1€ CTOCY€EThCS HE JIMIIE HOBHUX a M THX, 110 BXKe OyJn
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B BUKOPHUCTaHHI. 3 OrJIsily HAa BUIIEBKAa3aHEe, IPOTHO3YyBaHHS KYpCy KPUITOBAIIOT €
JOCUTDH BaXJIMBHUM 1 aKTyaJIbHUM.

Po3srisiHeMo KpUNTOBAIIOTY K IEBHUM BUJT TOBApY.Y TakoMy pa3i GOpMyBaHHS
il Kypcy Oyze 3anexaTH Bia Takux ¢akropis [1]:

e PUHKOBHII MOMUT 1 MPOTIO3HULIISL.

e 3arajbHa KUIbKICTh 1 pO3MOIiT KPUITOBAIIOTH.

o [lomynapHICTh (MMOTOYHUI aXKIOTaXK).

e KopucHicTh (MOXIJIHMBICTD 3aCTOCYBaHHS 11 1151 0aHKIBCHKHUX OIepalliid, TOIIO).
Takum ymHOM, cepel YOTHPbOX, OCHOBHMX (DAKTOpIB BIUIMBY Ha KypcC

KpPUNTOBATIOT BIJKMHEMO TI, JJIi KOTPUX JIOCUTh CKJIaJHO OyJe 3acToCcyBaTH
BU3HAUYEHHS BIUIMBY 1 IPOTHO3YBaHHS, a caMe:

e KOpHCHICTh - TaKk K BOHa MOK€ 3MIHIOBATHUCh B 3QJIEKHOCTI BiJi OHOBJICHHS
KO/I0BO1 0a3u 1 HaIIpHUKIIa i, BAKOPUCTAHHS KPUIITOBAIIOTH IEBHOIO (D1IHAHCOBOIO
CTPYKTYPOIO.

® 3arajbHa KUIBKICTh 1 PO3MOJLI - JOCHUTh BAaXKKO CIPOTHO3YBaTU 4M Oyne
30UTBIIIEHHS KIJTBKOCTI KPUMNITOBAIOTH 200 11 mepepo3mnoii, TaK sk, /IS [IbOTO
HEOOXITHO MOCTIMHO BIJICTIKOBYBAaTH CUTYallli CTOCOBHO KOMIIaHii BJIACHUKA
JAHO1 KPUIITOBAJIFOTH.

OTxe B Hac JIMIIAIOTBCS JBAa OCHOBHHMX (DAKTOpPH Ui JOCHIIKEHHS:
MOMYJISIPHICTh, @ TAKOK PUHKOBUHM MOMMT 1 Mpono3ulia. Tak siK JUisl OCTAaHHBOT'O Ha
MOTOYHHMK MOMEHT Bke OyJ10 po3p00JIeHO OaraTo METOIUK 1 CIIOCOO1B IMTPOTHO3YBAHHS
TO MU OyAeMO MOro BHUKOPHCTOBYBaTH B SKOCTI TaK 3BaHOTO ‘‘CTaHAApTHOTO
nepeadayeHHss” - KOJM TOJIOBHUMHM (DaKTOpaMu 3MiH Kypcy KPUIITOBAIIOTH OyAyThb
PUHKOBH MOMUT 1 MPOMo3ullis. TakKuM YUHOM, MU MaTUMEMO TpH Tpadiku, a came:
rpadik (HakKTUYHOTO KypCy KpUIITOBAIIOT, Tpadik “‘CTaHAapTHOTO nepeadadeHHs” i
rpadik mepenbaveHHsT Kypcy KpUIITOBAIIOTHA CIUPAIOYUCh HA TOJii (B HaIIomy
BUIIAJIKY, Iy OJTiKaIlis BIJOMHUX JIFOJIeH, CTOCOBHO OOpaHOi KPUMTOBAIIIOTH).

B nyGumikauii [2], mpoIeMOHCTPOBAHO ICHYBaHHS MEBHOI 3aKOHOMIPHOCTI, sIKa
0e3IocepeIHbO  CTOCYEThCsI OOpaHHS 00'€KTa BHOMOOAHHS KOPUCTYyBa4amH 3a

HACTaHHS MEBHUX YMOB. To0TO, OyJI0 pO3MIISIHYTO BIUIMB IMOBIPHICHUX QJICOPUTMIB B



paMKax pPI3HOMAHITHUX PEKOMEHJALIMHUX CUCTEM 1 HaBEJAEHO 3arajlbHUM OIS
3aCTOCOBAHUX METOJIB, SIK HAMPUKJIIA — aITOPUTM Kiacudikarii o0 eKTiB.

VY po6ori [3] HaBeIeHO OIJISIT MOKJIMBOCTEN BUSBIICHHS MOTEHIIMHUX CIIaiaxiB
TpUILY 32 JJOTIOMOTO0 aHaNi3y AaHuX 3 Twitter.

Y poGoti [4] TmPOAEMOHCTPOBAHO PE3yJHTAT BUKOHAHOTO aHATI3y MOKHA
BU3HAUYUTH — BUSBIICHHSA IMEBHUX HEOPJIMHAPHUX JeMOTpadiuHUX 1 TOMOJIOTTYHHX
XapaKTepUCTHK Cepell IIyKaHUX “Tpyln HEHaBHCTI®, a TakoXX OyJio 3HaiIeHo
[MIOHAaWMEHINIE JBI JOCTAaTHbO BENHUKI CIUIBHOTH, SIKI BHUOKPEMIIIOBAJIMUCS CEpPEell
noai0HUX iM — ApiOHuX. JlaHu# miaxig MOKHAa BUKOPHUCTOBYBATH JIJISl TIPOBEJICHHS
JOCHIPKEHb 1 BUSIBJICHHS “TpyH HEHABHUCTI” Ta iM MOJIOHUX €JIEMEHTIB 1 B IHIIUX
CHUIBHOTAX B PI3HUX COIIAIbHUX Mepexax 1 0iorax.

CrinbHUM JJIs1 KOYKHOI 3 MOMEPEIHBO PO3MISTHYTUX MyOJIiKaIii € mporiec 300py
TEKCTOBUX JIaHUX, SIKI MalOTh INEBHE LIJbOBE 3HAYCHHS 1 MICTATHCA HAa MEBHUX
JpKepenax (couianbHi Mepexki, 0JI0TH, TOIIIO), 337151 TOTO, III00 MPOBECTH crienruiuHmi
aHadl3 HaJ HUMH 1 JOCIIJIUTHA NMEBHUI BIUIMB JIONMMCIB HA MEBHY CHUTYaIil0 (3MIHU
KypCY KPUIITOBAJIIOT).

HocnipkeHHst 3MiH Kypcy KpunrtoBaimotu “Dogecoin” B mepion 3 12 mo 17
TpaBHs 2021 poky, MPOBEAEHO Ha OCHOBI cXeM, skl OyJI0 HaBeAeHO B poboTax [S5] Ta
[6]. B HUX Tako>X HaBEJEHO CXEMY PO3PaxXyHKY BIUIMBY IMyOJIKAI[il BIJJOMHX JIFOJICH
Ha KypC KPUIITOBAIIOT. 3a3HAYMMO, 110 B el yac [mon Mack, 3poOuB Tpu myOmikanii

CTOCOBHO KpunToBaitoTu “Dogecoin’.

PesynsbTar po6oTH 3a CEHTUMEHTaNbHUM NiAXOAOM. BuGipka 3HaueHb Kypcy
BanioT 3a nepioa 3 12 no 17 rpasHA 2021 poky

Touka 3

' Touxka2
Touka 1

27pa
23.00
pa
19:00
P
20
pa
2000
15 Tpas
00
15 Tpasn
21:00
168 pasv
10:00
16 1paswa
00
17 paswa
2000

Puc. 1 — Pe3ynbTat po60oTH anropuTMiB “‘CTaHIapTHOTO nepeadadyeHHs’ 1 3
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Ha pucynky 1, MU MOXeMO CIOCTEpiraTd, 10 Ha TOYATKy AOCHIIKEHHS
QITOPUTMHU BEAyTh ceO€ MO Pi3HOMY, OJHAK BPEIITI-PEIIT BOHU Maike MOBHICTIO
“3MUBAIOTHCS”’, TOOTO BUAAIOTh MAKCUMaJIbHO OJU3bKI pe3yJbTaTH 110 (PaKTUYHUX
3HAa4YCHb, a Toukamu (1,2,3) mo3HaueHo yac mics myouikarii tona Macka B Twitter. |
AK 0auuMO PI3HUII Pe3yIbTaTIB AITOPUTMY B JAaHUX TOUKaX Oyje OUIbII 3HAYYIIOIO,
0 JOBOJUTH BAXKIUBICTh JOCHIIKEHHS MOMIOHUX CHUTYyaIlli 3 1HIIUMH BiJIOMUMH
JIOABMHU 1 IHIIUMHU KPUIITOBAIIOTAMHU, TaK SK KPIM JOCTIAHUIIBKOTO XapakTepy, JaHa
poOoTa Mae TPUKIAJIHUA XapakTep — 3a JOMOMOTOI0 JIaHWX IIPOTHO3IB MOXHA
OpIEHTYBATUCh B MAaHOYTHIX I[IHAX KPUIITOBAJIIOTH 1 TPOBOJIUTH BIMOBIHI (P1IHAHCOBI
ormepariii.

BucnoBku. B pamkax nociimkeHHs Oyjio po3TIIIHYTO MOHATTS KPUIITOBAIIOTH
1 IKUM YMHOM BOHA BIJIPI3HAETHCS BIJ TpaaMILiHUX Tpolieil. BuznaueHo daxropu
BILJTUBY Ha JOPMYBaHHA KypCy KpUNTOBAIIOT. BinkuHyTO ABa hakTOpH, KOTP1 JOCUTH
BXKO BIJCIIIKOBYBaTH, TOOTO € JOCHUTh IIpoOJieMHHMM 30ip iH(opmarii s
MIPOBEICHHS MOJAIBIIIOTO JOCTIIKEHHS X BIUIMBY, a TAKOXXK BHIIIJICHO JIBA CyTTEBUX
JUTst Hac PakTopH, 3a SIKUMHU MTPOBOJIUTUMYTHCS TTOAAIIBII JOCIIHKSHHS.

Posrnsnyto nmpukiag poOOTH alrOpUTMIB: “‘CTaHAAPTHOTO mependaudeHHs 1
IrOpUTMY 3 YpaxyBaHHSIM BIUIMBY myOuikauiid. [lokazaHo, 1o BOHU Maii>ke MOBHICTIO
301raroThCsl MICTS IESKOT0 TT0OYaTKOBOTO MPOMDKKY 4Yacy, ajie B MOMEHTH ITyOJIiKaIliif
nocTiB [1ona Macka, cioctepiraemMo “axioTax’, SKUi ToKa3ye pi3HUI0 epe0aueHb
— SIKIIIO HE BPaxOBYBAaTH BIUIMB MyOJikailiii, TO MPOTHO30BaHE 3HAYCHHS Oy/e

BIJIPI3HITHUCH BiJl (PAKTUYHOTO.
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MAWBYTHI HATNIPSIMKH JJOCJIJI)KEHD PEAJII3AIIN 3ABE3ITEUEHHS
BIZIMOBOCTIMKOCTI Y MIKPOCEPBICHIN APXITEKTYPI

Microservices' architectural style provides many benefits, including better
scalability and maintenance of every service. Still, it creates new challenges compared

to monolith architecture, where part of the system may not respond. One of the ways
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to resolve such issues is to use a circuit breaker design pattern that increases fault
tolerance. However, this design pattern doesn't restrict its implementations, so there
are at least two potential directions for future research.

Key words: microservices, fault tolerance, circuit breaker.

MikpocepBicHa apxiTeKTypa MoJiArae y po30UTTI 10JaTKa Ha CUCTEMY MEHIINX
CEpBICIB, IO B3aEMOAiIOTh oauH 3 ogHuM [1]. Lle mo3Bomsie HE3ame HO OTUH Bij
OJTHOT'O 3aMIHIOBATH OJIHI CEPBICH 1HITUMH, 1110 MOJIETIITY€E MOAU(IKAIlII0 Ta OHOBJICHHS
yacTUH cucteMu. Tpeba 3ayBakuTH, 110 MIKPOCEPBICHA apXITEKTypa JTy>Ke CX0Xa Ha
CEPBICHO-OPIEHTOBHY apXIiTEKTYpPY, A€ MU TaAKOK MAEMO CUCTEMY B3a€MOIIIOUUX MIX
co0010 J0JaTKIB, Ta BCE K TaKW B MIKPOCEPBICHIN apXiTEKTypl pOOUTHCS OUIBIINNA
aKIIEHT Ha PO3OUTTI LIJIOr0 Ha MEHIII YaCTUHU. MEeHIi po3Mip cepBiCiB pOOUTH iX
PO3pOOKY Ta MIATPUMKY MPOCTIIIOK, a TAKOXK MPHUIIBUAIIYE Yac PO3TOPTAHHS HOBUX
MikpocepBiciB. OcTaHHE POOUTH CHCTEMY OUIBII THYYKOIO JI0 3MIHU HaBaHTaKEHHS.

BonHouac, 3 nepexoJoM BiJl MOHOJIITHOI CHUCTEMH, KOJM BCE 3HAXOAUTHCS B
OJIHOMY JIOJIaTKY, 0 MIKPOCEPBICHOI, B HAC 3’SBIISIETHCS HOBUM THI MPpoOsIeM. SIKIo
B MOHOJITHIA CHCTEMI BCi 3aJIeKHOCTI 3HAXOIUINCS B MEXaX OJHOTO CepBepy, TO B
MIKPOCEPBICHIM apXITEKTypl MH MOXKEMO MaTH 3aJI€KHOCTI HAa THUMYacoBO
HEJOCSKHUX cepBepax. SIKIo Takuii crieHapiil He nepeadadnTH IMiJ1 4ac MPOEKTyBaHHS
CUCTEMH, TO 1HIII 3aJI€KHI CEPBICH MOXKYTbh OJIUH 33 OJTHUM BUUTH 3 JIay, IO MOXKE
MIPU3BECTHU JI0 KACKATHOTO 30010 3HAYHOT YACTUHU CUCTeMU. AOU ITLOTO HE JIOMYCTHUTH,
BUKOPHCTOBYIOTBCS PI3HI IMIJAXOAH, OJHUM 3 SKHX € IIa0J0H IPOSKTYBaHHS I
Ha3BoIO circuit breaker [2].

3a aHaJNOTI€I0 O aBTOMATMYHOTO BHMHKaya, OCHOBHA 1/ies MIa0JOHY circuit
breaker mossirae B 0OMeXEeHH1 BIJIMIPABKHU 3aIMUTIB J0 HEIOCSYKHOTO CEPBICY Bij IHIIIMX
CEpBICIB IIPHU JIOCATHECHHI MEBHOI MaKCUMAJIbHOI KUTBKOCTI HeBAamXx crpoO. [licis
IIbOTO, HEJIOCSHKHOMY CEPBICY BIJIBOAUTHCS NIEBHUI Yac Ha BIIHOBJICHHS, MICIS SKOTO
Ha HBOTO BIAMNPABIAETHCS MPOOHUN 3amuT. SKIIO 3amUT YCHIIIHWNA, TO CHUCTEMa
MIPOJIOBXKYE MPAIIOBATH 3 IIUM CEPBICOM SIK PaHiIlie, a SKIIO Hi - 3HOBY B1IBOJIUTH Yac

JI0 HACTYTHOT CIIpOOH.



Boanouac, Takuii 3aragbHUM oOmMC IMAOJIOHY HE HAKIANae JI0JAaTKOBUX
oOMexeHb Ha HOro peasisaiiio, 3ajHIIaloyd 0arato MNUTaHb Jii HACTYIMHHUX
nocipkeHb. Hanpukias, skl miaxia 10 BUBHAYCHHST MAaKCUMaJIbHOI KUTBKICT1 CIPO0
Oyze nmaBaTu Kpalllii pe3ynbTar, Ta CKUIBKM Yacy Ta B SIKiM mporpecii Horo BapTo
BHUJIUISATH TIEPET KOKHOIO TIOBTOPHOIO CITPOOOIO.

[H1I010 KaTeropiero MUTaHbL MOXKE OYTH MiCIe ITLOTO (DYHKITIOHATY Y CHCTEMI.
[Tomupena mpakTuka peainizaiii madIoHy IpOeKTyBaHHS circuit breaker momsirae B
BUKOpHCTaHHI Takux 010m10Tek Ak Hystrix Netflix un Pybreaker Ha cTopoHi kiieHTa
[3]. Onnak y TakoMmy MiIXOJi MU MOBUHHI JOJATH IeH (PYHKIIOHAI /10 KOXKHOTO
KJIIEHTa OKpeMo. [HIIUM MiIX0JA0M MOKe OyTH JToJaBaHHs peaiisalii circuit breaker
Ha CTOPOHI cepBepa, 110 3a3BUYail HEMOKIIUBO Y BUIIAAKY 3 CTOPOHHIMU CHCTEMaMH.
AJIBTEpHATUBOIO JI0 X JIBOX M1JX0/11B MOXKE CTaTH BUJILJICHHS JIOT1KH circuit breaker
B OKpEMHUI MIKPOCEpBIC, ONTHUMaJIbHE TOE€JHAHHS SIKOTO 3 YyciMa IHIIUMHU
KOMIIOHEHTAMH CHUCTEMHU MOKE CTaTH 1€ OJHUM HaNpsIMKOM MaiOyTHHOTO
TOCIIKEHHS.

BucHoBku. 3abe3neyeHHs] BIIMOBOCTIHKOCTI € BaXJIMBUM (DaKTOPOM, SKUH
Tpeba OpaTH 10 yBaru miJl 4yac NpOEKTYBaHHS MIKPOCEPBICHOI apXiTekTypu. OquH 3
METO/AIB 3a0e3MeyeHHs] BIAMOBOCTIMKOCTI MOJSATa€ y BHKOPHUCTAHHI MIA0JIOHY
IpOeKTyBaHHs circuit breaker, peamizaiia sskoro Moxxe npuiiMatu 6arato gopm. Tox
MU BU3HAYWIM JIBa HANPSAMKH MailOyTHIX JOCHIKEHb peaiizauii boro madyioHy, a
caMe JOCIHIJDKEHHS WOTro BHYTPINIHBOI JIOTIKM IIOJO0 KITBKOCTI Cpod Ta dacy
OUIKYBaHHS, @ TAaKOXX OUIBII BHCOKOPIBHEBE MUTAHHS PO3MIIIEHHSA (PYHKIIOHATY

circuit breaker B cucteMi MiKpocepBicCiB.
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AJJAIITUBHUM AJITOPUTM BAJTAHCYBAHHSI HABAHTAKEHHS Y
3ACTOCYHKAX I3 BUKOPUCTAHHSM TEXHOJIOI'TI
KOHTEVMHEPU3AIIIL

The article discusses an adaptive load balancing algorithm for applications
using containerization technology. Theoretical examples of the implementation of
such an algorithm based on a multilevel system are given. A theoretical description
of the operation of the algorithm at different levels of the system is given. The
operation of an application deployed using containerization technology requires the
mandatory use of a synchronizer, which must be endowed with an optimal balancing
algorithm to maximize the use of available resources. In this case, one should
consider the peculiarity of requests that are inherent in a particular application, and
their heterogeneity in time; for this, it is proposed to introduce a parallel system for
processing and static analysis of incoming requests. The article provides criteria
that, when some of the algorithms are achieved, can be used instead of the existing
ones

Key words: synchronizer, load balancer, adaptive algorithm, containerization,

compute node.
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KoHnteitHepHuii 3acTOCYHOK — 1€ Ha0lIp MOAIOHUX KOHTEHHEPIB 3 €K3EMILIIPOM
nporpaMu. [IpuUMIpHUKH PO3MOAUIAIOTECS MIXK PI3HUMHU OOUMCITIOBATLHUMH BY3J1aMU
Ta MPUUMAIOTh 3aMIUTH MapajeabHO. 3aMUTH PO3HOIIISIOTHCS MK 00UHCITIOBAIIbBHUMHU
By3JlaMH TaKWM YHHOM, II00 3aBaHTaXEHHS OOYUCITIOBAILHUX BY3JIIB OyJ0
piBHOMIpHUM [1].

OpHak TpU pPO3MOAUIT MOXKE BHUHUKHYTH KOH(MIIKT MK 30aJlaHCOBAHUM
PO3MOI1IOM 00'€KTIB M’k OOUHCIIOBAIbHUMU BY3JIaMH 1 HU3BKOIO IIBUAKICTIO OOMIHY
1H(opMaIIi€o MK IUMU 00'€KTaMH.

Peanizariist Takoi mapaneabHOi 0OYMCITIOBAIBHOI CUCTEMH MOTPeOy€e pO3pOOKH
NrOpPUTMIB CUHXpOHI3allii 00’ ekTiB. J{J1s1 epeKTUBHOTO OanaHCyBaHHS HABAHTAKEHHS
HEOOX1/1HO, 100 aJIroOpuTM MaKCHUMAalbHO 3aJOBOJIBHSIB KPUTEPIAM: MaKCHUMallbHa
€()EeKTUBHICTh BUKOPUCTAHHS OOYMCIIOBAIBHUX BY3JIIB, ONTUMAJIbHE JI0AaBaHHS a00
BIJIKJTIOUEHHS O0UYMCITIOBAIBHUX BY3IIB [2].

JlJ1s OCATHEHHS BCTAHOBJICHUX KPUTEPIiB MIPOMOHYETHCS PO3POOUTH aITrOpUTM
aJanTUBHOTO OallaHCYBaHHA, SKUW OM JaBaB BHCHOBOK Ha OCHOBI KOMILIEKCHOTO
MOKa3HUKA PECYPCOMICTKOCTI OOYMCITIOBAIILHOTO BYy3lla, TOOTO 3Ha4YeHHs, sike O
XapakTepu3yBaio, mo 1 By3osq Moxe oOpoOutu N omepauiid 3 NE€BHOro Tumy 0e3
BTpaTH Yacy BHUKOHaHHA omnepamii. /[[1s 1mporo HamM mNOTpPIOHO BHU3HAYMUTU
pecypcoemHicTh Hamoro By3ia B RPS (Requests Per Second - KibKICTh 3amuTiB B
cekyHny) [3]. Tunm 3amuty BuszHauaerbcsi Horo URI, sxkuili € yHIKaaIbHUM
171eHTU(IKATOPOM 3allUTy Ta TapaHTYyeE, 110 3a MPABWIBHOI apXiTEKTypU MPOrpamMu
KoxkeH 3anuT 1y toro camoro URI BukopucroByBatrMe mNpHOIU3HO OJHAKOBY
KUIBKICTb pecypciB cepBepa. TouHicTh BU3HaUeHHs RPS /11 KO’KHOTO 3anuTy Matume
NpsSMUAN BIUTMB Ha €()EKTUBHICTH CHHXPOHI3aTOpa MpHU J0JaBaHHI a00 BUMKHEHHI
00YHUCITIOBAILHUX BY3JIIB.

BucHoBku. Y pe3ynbpTaTi peanizallii Takoro alropuTMy O4YiKyIOTbCS 3HHKEHHS
KUIBKOCTI HE3a1STHUX BY3JIIB 1 BY3JIiB 13 YACTKOBOIO 3aBAHTAXKEHICTIO Ta 3MEHIICHHS

pecypciB, BAKOPUCTAHUX ISl IPUMHATTA PILICHHS MIOJ0 PO3IMO/ALTY 3aIlUTIB.
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IMEPEBAI'M BUKOPUCTAHHS TEXHOJIOI'TI MIPOI'PECUBHUX BEB-
3ACTOCYHKIB Y C®EPI EJJEKTPOHHOI KOMEPIIII

Nowadays digital technologies have become an integral part of modern business
and enterprise, therefore mass digitalization constantly offers adjustments to existing
solutions, establishes new ways to increase business transformation, and introduces
changes in relations between stakeholders, suppliers, and customers. E-commerce is
one of the areas directly depending on digital technologies, meaning that success in
this field of business is based on keeping up with cutting-edge developments. This
article explores the possibilities and advantages of using progressive web applications
(PWA) in e-commerce.

Keywords: digitalization, business transformation, e-commerce, progressive

web application.

IMocranoBka mpoduaeMu. OCKUTBKUA €JIEKTPOHHA KOMEPINS — 1€ MpeIMeTHa

00J1acTh, SIKa Mailke MOBHICTIO 0a3yeThCsl Ha MUGPPOBUX TEXHOJIOTISAX, aKTYalbHICTb
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npo0ieMu 3yMOBJIEHA THM, IO JY>K€ YacTO IMOsiBa 1HHOBALl MOTpedye Meperisay
HAsBHUX OI13HEC-TIPOIECIB 1 MOMITUKH KOMIIaHIA 3aJyid BIAMNOBIAHOCTI Cy4YacCHUM
CTaHAapTaM Ta MoTpedaM pUHKY.

SckpaBUM TIPUKIAIOM TaKoi IHHOBAIi CTal0 TMOIIUPEHHS CMapT(OHIB, IO
MpUBEIIO 70 peanizaiii crpaterii Mobile First anst 3anmydenns kiientis. B Munynomy
KOMIIaHIi MpPaKTUKyBajdd OpI€EHTOBaHWMW Ha IHTEepHET miAXin 10 3adyyeHHs Ta
yTpuManHs ayautopii (Web First), Tomy cTBoproBanu Be6-caiitu ab0o B€6-3aCTOCYHKH
JUTSL 33JTOBOJICHHSI TIOTpeO KOPHUCTyBauiB. 3 MOsiBOI0 cMapT(hoHiB yac crparerii Web
First mo0ir KiHIsI, MOCTYNUBIIUCH MiclieM MeToay Mobile first Tomy, 110 y momrykax
TOBAPIB 1 HOCIYT OLIBIIICT JIFO/AEH MMoYaia BUKOPUCTOBYBATH MOOIbHI MPUCTPOI.

OpieHTaiis Ha MOOUIBHI TNPUCTPOi Mepeadadyae CTBOPEHHS OKPEMOTO
MOOLUTFHOTO 3aCTOCYHKY JJISl PI3HUX OINEpaIlifHUX CHUCTEM Ta MOro 3aBaHTaKEHHS B
MarasuHd 3aCTOCYHKIB, IO MOTpPeOye 3HAYHUX TEXHIYHUX 1 (DIHAHCOBHUX PECYpCiB.
Bynyuu peanizoBanuMu 7151 0OMEKEHOT0 YKciia po3MIPiB eKpaHa, MOO1JIbHI TPOrpaMHU
BUSIBUWINCSl HE3JAaTHUMH, 100 BIANOBIIATA OYIKYBaHHSAM, SIK KOPUCTYBauiB, TaK 1
BUPOOHUKIB, KOJIM PUHOK 3aIOJIOHUB ACOPTHUMEHT TAJKETIB 3 PI3HUMHU EKpaHaMH,
TEXHIYHUMU Xapakrtepuctukamu ta BepcisiMu OC. Po3B’s13aHHs mpoOaeMu IpUHILLIIO 3
MOSIBOIO MPOrpecUBHUX BeO-3acTOCYHKIB (PWA), siki HaOynM BETMKOI MOMYJIIPHOCTI
3a OCTaHHI I'ATh POKIB.

3a gaHuMHU OCTiKEHHS Bl cepBicy Statista, mounHatoun 3 2015 poxy OibIna
YacTHHA CBITOBOTO OOCSTY MPOJaXiB B e-KOMEpIIii OyJia 3/iiicHeHa 4epe3 MOO1JIbHI
kaHamu, a 3 2015 mo 2021 pp. meit mokaznuk Bupic Ha 20,5 % [1]. MoxHna
CIPOTHO3YBaTH, 1o 10 KiHI 2022 poky ONMM3BKO ¥4 BCIX MOKYIOK Yy TJIOOANIbHIN

Mepexi B [HTepHeT Oy/ie 3/1IiCHEHO Yepe3 MOOLITLHI TPUCTPOI.
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Pucynox 1 — I[Ipomaxi yepe3 MOOLIBHI TPUCTPOI K BIACOTOK MPOJIaXKiB €IEKTPOHHOT
KoMepirii B yceomy cBiTi 3 2016 o 2021 pp.

TakuM YMHOM, KIJIBKICTH KOPUCTYBadiB MOOUIBHUX MPHUCTPOIB MOCTIHHO
3pocTae, ToMy BUKopucTaHHs PWA cTae Bce OLIbII aKTyaJIbHUM.

IIporpamHui oco0auBOCTI MporpecuBHUX Bed-3acTOCYHKIB. IIporpecuBHuit
Be0-3aCTOCYHOK — II€ TEXHOJIOTiA y BeO po3poOlll, 3a JOMOMOTOI SIKOi MOXHa
noOyayBaTu caiiT, gkuil cBoiM iHTepdelicoMm Ta (YHKIIOHATIOM CXOXHA Ha
MOOUTHHHI3aCTOCYHOK , ajie BijoOpakaeThesi B Opaysepi.

PWA caiitn moxkHa moOyayBatu 3a gomomoroto texHosorii HTML, CSS,
JavaScript, 616moTek React, Angular, VueJS Ta inmmx, i B 6pay3epi BOHU BUTIISIAI0Th
K 3BUYAHUN CaliT, MPOTE B3aEMOAIIOTH 13 KOPUCTYBaYeM K MOOUIbHUN 3aCTOCYHOK.
Po3mpenuit ¢pyHKIIOHAT 103BOJISIE€ JOJABATH CAWT a0 OKpEMY CTOPIHKY Ha €KpaH
OyIb-SKMX TPHUCTPOIB, a TaKOX BIANpaBIATH push-crmoBimenns. PWA Ttakox mae
MOKJIUBICTh CalTy MpaIfoBaTH B aBTOHOMHOMY peKuMi [2].

CtBoputt PWA MOXIIHBO 3 ICHYIOUOT0 BE€O-CalTy, ajie JIJisl IIbOT0 BiH MOBUHEH
BIJIITOBIJATH TAaKUM BUMOTaM:

e (CaiitT noBuHeH BUKkopucTtoByBaTH 3axuieHuii (HTTPS) nomen.
e Maru Web App Manifest. Ileit ¢aitn JSON wmictute Meramani (1KOHKH,

KOJIbOPH, MIPUPTH), sIKI HEOOX1HI MIPUCTPOIO Il BCTAHOBJICHHSI CTOPIHKHU Ha

TOJIOBHOMY €KpaHi.



e Maru 3apeectpoBanuii Service Worker — mpokci-cepBep JavaScript,
MpU3HAYCHUN 711 PO30JIOKYBaHHA aBTOHOMHOTO PEXUMY, push-moBigoMIIeHb
Ta 1HIIUX MOXJIUBOCTEH [3].

Ile yniBepcanbHl QyHKIIT, sIKi HEOOX1THO peaji3yBaTH ITiJl Yyac MepEeTBOPECHHS
BeO-caiiTy Ha PWA abo cTBOpeHHs 10T0 3 caMoro movarky.
IlepeBaru PWA.

1. ApantuHicte. PWA amantytoTecs mia Oyab-sIKUi 1eCKTOMHUM a00 MOOLIHHUIA
MPUCTPIA, 1€ O3Ha4yae, MmO pO3pOOJATH CaWT, OKpeMi 3aCTOCYHKH TIif
onepariiiny cucremy 10S Ta Android Ounbine He MOTPIOHO, TOCTATHHO
MIATPUMYBATH JIMIIE CANT.

2. Ilpocte BcraHoBieHHsA. KopucryBad MoOXKe 3aBaHTaKUTH  3aCTOCYHOK
0e3nocepeiHbO 3 CallTy, HE BIABILAYIOUM MarasuHu 3 NporpamMam TaKUMH, K
Play Market, App Store abo Windows Store. Lle 3Ha4HO CIIpoIIy€e Ta MPUCKOPIOE
IPOLEC BCTAHOBJICHHS.

3. JocTynmHicTh B aBTOHOMHOMY pexumi. PWA 3abe3neuyioTs 6e3nepepBHICTh
cecli, 0 MOX€ MO3UTUBHO BIUIMBATH Ha KOHBEPCIIO y caiiTax e-COmmMmerce.
Hagitb, sSIKIII0 y KOpHCTYyBaya 3HUKIIO 3'€/IHaHHS 3 [HTEpHET, BiH BCE OJHO MOXKE
MepEerysiIaTy 1 10AaBaTH TOBAPH B KOILLMK, BHECTH HEOOXI1JIHY 1H(DOpMALIIO Y YeK
tomo. OdopmiieHHS 3aMOBJIEHHS OyJle 3aBEPIICHO aBTOMATHUYHO, KOJH Y
MOKyNs 3'IBUTbCA [HTepHET, ocKiIbku PWA CHHXPOHI3Y€E J1aHl Ta OHOBIIIOE 1X
y Kel.

4. TarepaktuBHicTh. PWA no3Bonsie mpamroBatd 3 (QYHKIISIMU: T€OJIOKAIlis,
Kamepa, MikpodoH. 3aBIskud push-CHOBILIEHHSIM, MOXXHA 3allMIIATUCS Ha
3B'SI3KY 3 KOpPHCTyBadamH, IMIJBUIIYIOUM IXHIO 3allikaBiieHicTh. Lle xopomuit
THCTPYMEHT /ISl yTPUMaHHS KJII€HTIB Ta 3aJIy4€HHS HOBUX KOPHCTYBayiB.

5. IIBuakicts. PWA Habarato mMeHiiie 3a po3MipoM, Hi’K HATUBHI POTPaMu, TOMY
Mo BiH ©€()EKTUBHO BUKOPHUCTOBYE MOXKIUBOCTI Opaysepa. Ilpu 1pomy
BCTAHOBJICHHSI B1JI0YBAETHCSI MUTTEBO, TOMY 1110 BC1 HEOOX1/THI KOMIIOHEHTH BKE

OyJu 30epekeHi B Kell Npy MepIIOMY BIJBITyBaHHS KOPUCTYBAaYEM CaMTy.



6. besneka. Ilepenaua Bcix maHux BimOyBaeTrhcsi mo mpoTokosry HTTPS, mio
3a0e3rneuye 6e3neKy BUKOPUCTAaHHS MPOTPECUBHUX 3aCTOCYHKIB.

/. ExoHomis Ha po3poOmi. Po3pobka PWA € TexHONOrIYHO MPOCTIMIOW 1
JICIIEBIIIOI0, HIK CTBOPEHHS OKPEMHMX HATHUBHUX 3aCTOCYHKIB I KOXHY
oTeparliiiHy CUCTeMY, SIKi MOCTIMHO OHOBIIOIOTHCSI.

OTxe, MOYXHa 3p0OUTH BUCHOBOK, 110 IIPOTPECUBHI BEO-3aCTOCYHKH MatOTh Psijl
nepeBar MOpiBHSAHO 31 3BUYaHUMK MOOITFHUMH 3aCTOCYHKaMH Ta BeO-caiitamu. Lls
TEXHOJIOTISl J103BOJISIE CTBOPUTH YMOBHU JJII MaKCHUMaJIbHO €(PEKTUBHOI B3aeMOJIi
KOpHCTyBaya 3 IPOAYKTOM, 30UIBIINTH KOHBEPCIIO MPOJAXKiB HUIAXOM 33J0BOJICHHS
noTped KIIEHTAa Ta MIJABUIIUTA KOHKYPEHTOCHPOMOXXHICTH CHUCTEM €-KOMEPIIii

KOMIIaHii y JOBTOCTPOKOBII MEPCIEKTHBI.
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PEAJIIBALIA IVIAT®OPMHU OHJIAWH MPOJAXIB I3 MIATPUMKOIO
MIZKHAPOJHUX IIVIATEXIB

Y pobomi posensoaromvca npobaemu opeanizayii MidNCHAPOOHUX NPOOAXHCIE
yepes Inmepnem, wjo € 0yiHce aKMyaibHUM y HAUL 4ac y Koumekcmi yugposizayii ma
enobanizayii ekOHOMIKU. 3anponoHO8aHo piuieHHs peanizayii [nmepnem mazazumy OJis
Mano2o ma cepedHbo20 Oi3HeCy Ha NPUKIAOL HEGEIUKO20 MA2A3UH) I08ENPHUX 8UPODIE.
IIpoepamnuii npodykm 6azyemvcsi HA GUKOPUCMAHHI NIAMPOPMU  eNeKMPOHHOL
komepyii Shopify, wo o0o36on5€ 3abe3neuumu 3py4HUll nNpoyec aOMIHICMP)YBAHHSL
KOHMeHmy ma niOmpumKy pisHOMAHIMHUX HIAMINCHUX cucmeM. Y pobomi onucano
apximexmypy npoeKmy ma 0coOIUB0CMI 11020 peanizauyii.

Knwowosi  cnosa:  yugposizayis ~— exonomixu,  Iumepnem  npooadici,

Myﬂbmueamomﬁicmb, naamixcHa cucmema, cucmema KePYBAaHHA KOHMEHMOM,

Shopify.

Problems of organizing international sales via the Internet are considered in
this paper. This study is very relevant nowadays in the context of digitalization and
globalization of the economy. A solution for implementing an online store for small
and medium-sized businesses is offered in this paper. A small jewelry store is used as
an example in this study. The software product is based on the use of the Shopify e-
commerce platform, which provides a convenient content administration process and
supports of various payment systems. The architecture of the project and features of its
implementation are also described in this work.

Keywords: digitalization of the economy, Internet sales, multi-currency,

payment system, content management system, Shopify.
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AKTyaJbHicTh TeMH. [1i1 yac po3BUTKY IN100aTEHOT MEPEkKI OHJIAMH MPOIaxKi
3a3HaIM 00aNbHUX MeTaMopdo3. 3a BIUIMBOM Ha PO3BUTOK MPOJAXKIB uepes
[HTepHET 0COOIMBO BUAUISETHCA OIS CBITOBOI MaHAEMIi, sIKa MOALINIA CBIT Ha J0 1
nicias. COVID-19 cTBopuB TpeHI Ha AUCTAHIIIIOBAHHS SIK COllialibHE, Tak 1 podoue. Le
3QJIMIIIAJIO CB1M BIIOMTOK 1 Ha Mpoliecax [HTepHeT npoiaxiB. HalroaoBHIIIO0 3MIHOIO
cTalia moTpeda MUCTAHIIMHMX MOKYymoK. lle mpu3Beno g0 3HAYHOTO 3POCTaHHS
KOPUCTYBauiB OHJIaMH-MarasuHiB. Kpim Toro, posmmupenHs O0i3Hecy BHUMAarae
CTBOpEHHsI [HTepHET Mara3uHiB, JOCTYIHUX 13 PI3HUX KYTOUYKIB CBITY. ¥ TakOMy pasi
Mae OyTH 3a0e3nedeHa MiaATpUMKa MIKHAPOJHUX IJIaTEX1B, BPAXOBYIOUH OCOOIMBOCTI
BEJICHHS MOJJaTKOBO1 Ta 1HINOI JOKyMEHTallli y pi3HUX KpaiHax. Hapasi Bce Ounblie
0i3Hecy IMEepPEeHOCHUTh CBOIO TOPriBiI0 B IHTEepHET, 30kpemMa y [1] BiaMiuarOTh, IO
naHeMisi KOPOHABIPYCYy 30UIBIIUTD MPOJIaXi e1eKTPOoHHOI kKoMepitii uie y CIIA Ha
219 minbsipaiB gonapiB 'y 2020-2021 poxax. Omxke, 3amaya CTBOPEHHS IIaThOpM
OHJIaliH MPOJIaXiB € HAJA3BMYAHO aKTyaJIbHOIO Ha IaHU Yac.

IIpobsemu opranizanii MikHapoaHux mnpogaxiB 4depe3 Inrepner. Uepes
MOIITOBX JO PO3BUTKY IHTEPHET NPOJAXIB, CTajl0 3PYYHIIIMM CTBOPEHHS
MDKHApOJHUX TOProBUX MaWJaH4MKiB. SKiIo padime 1e OyJo NpHUBLICEM IS
BEIUKOro Oi3HECy, TO Temep Taka MOKIUBICTh € 1 JUIsi MajeHbKoOro Oi3Hecy. Aue
ICHYBaHHSI MOXJIMBOCTI III€ HE O3HAYa€ BIJCYTHICTh MPOOJIEM MpU HAJIAroJKEHHI
MDKHApOIHUX TMpOoAaXiB. Ajpke, mo0 HamaroauTw Ol3Hec-Tporiecu i€l cdepu,
noTpiOH1 (haxiBIli 3 KOKHOI KpaiHH, JIe TMIAHY€EThCS] HAIArOIUTH MIPOJIaXi. A B KOXKHIN
KpaiHi, 1, MOJKJIMBO, Y PI3HUX YAaCTUHAX BCEPENIMHI KpaiHU, MOXKe B10OyBaTUCA pi3HE
BEJICHHS IOKyMEHTIB MPO TMOJATKH, pi3Hi (hopMaTH KBHUTAHIII MPO oIuiaty 1 0araro
BUMOT JI0 TIATDKHUX cucTteM. Kpim Toro, mij 4ac HajaroKeHHs MPOAaXiB y 1HIIIMI
KpaiHi TpeOa BpaxoOBYyBaTH TEXHIUHY 1H(PACTPYKTYpy, HaJIaroKyBaTH JOTICTHKY,
MIATPUMKY I KOHKPETHOTO PUHKY, pelieBaHTHI Meronu orwiatu. [ns peamizarii
noAiOHMX BUMOT TOTPIOHO MaTH mmTaT BianoBiAHUX ¢axiBiiB. [loaiOHa morpeda

BUKJIMKA€ 3HAYHI CKJIQAHOII TpH peami3anii MDKHApOJAHMX TpojaxiB. Jluimie



JOTICTUYHA TIpoOjieMa MOJKE BIJKJIACTH Ha TpPHUBAJUNW TEPMIH MOXKIIUBICTh
MacmTadyBaHHs Mara3uHy MIXKHApPOJHUX MPOJaXiB OyAb-IKOi MPOIYKIIii.

Kpim norictruunoi nmpo6aeMu, Ma€e Miclie 1HAMBITyaTi3aliss KOHTeHTY/TIPOTYKITIi
Ha TPOJaXi y MEBHOMY CEKTOpi. SIK MPUKIIAg MOYKHA HABECTH PIZHUITIO MiK PUHKOM
KOMITFOTEPHHUX ITOP €BPOIEUCHKOTO Ta a31aTChKOTo ceKTopa. Yepes BIAMIHHOCTI Ta
0COOJIMBOCTI KYyJBTYp 1 TlepeBar IUX JIBOX EKOHOMIYHMX CEKTOpIB, MOIHUT Ha
mu(ppoBUH KOHTEHT MOXKE€ 3HAYHO BIIPI3HATHCS. SKImIO BUPOOIATH IUGPOBY
IMPOJYKINI0 0e3 ypaxyBaHHs BHINE3raaHUX BIIMIHHOCTEH, TO MPUOYTOK MOXE OyTH
3HAYHO 3HUKEHUH.

[lle onHi€r0 CKIaAHOIO MPOOJIEMOIO € OpraHi3allis NpOoAaXiB y pi3HI KpaiHW,
a/pKe KOXKHA 3 HUX Ma€ CBOI OCOOJNMBOCTI BEACHHS OyXrajaTepchKol Ta MOJAaTKOBOI
3BITHOCTI. 3BHYAlHO, MOXXHa Il KOXKHOTO PErioOHy BHUKOPUCTOBYBATH CBOIO
iH(dOopMaIliHy CHUCTEMY MPOAaXKiB, BIAKPUBATH B KOXKHIM KpaiHi HOBHM Qimian i
MOCTITHO BUKOPUCTOBYBATU Pi3HI IHCTPYMEHTH JJIA MPOJAXy — HE € e(EKTUBHUM B
noBHiA Mipl. HaOarato 3pyuHilie BHUKOPUCTOBYBaTHM OJHY €IUHY BHYEPIHY
wiatpopMy i aAMIHICTPYBaHHS BCIX PHUHKOBUX CEKTOPIB, 3 MOXJIHMBICTIO
M1J1AIITOBYBATUCA MiJl T'€OJIOKAIII0 MEBHOTO KOPHCTYyBaua, KWW 3aillloB HA CaMT
KOMITaHii, Ta MPOIIOHYBATH MPOIYKIIif0, CIIPSIMOBAaHY Ha HOTO PUHKOBUH CEKTOP.

ABTOMaTH3aliA npoueciB mpoaaxy 4epe3 IHTepHer. [HTepHeT mpomaxi
peanizyroThesl 4epe3 IHTEpPHET Mara3uH. 3a CTaHAApTOM BIH € 3BUYAHUM KJIIE€HT-
CEpPBEPHUM  3aCTOCYHKOM, MIiHIMadbHUN  (YHKIIOHAT SKOTO  OOMEXKY€EThCA
aBTOPU3AIlI€I0, JIEMOHCTPAIIIEI0 TPOAYKTY Ta HOTO XapakTEePUCTHK, a TaKOX
MO>KITUBICTIO 3pOOUTH 3aMOBJICHHSI Ta OTUIATUTH. AJi€ 3 pO3BUTKOM MPOJIaXiB CKJIaTHO
3HAUTH YCIIIMHUN Oi3HEC, AKUW MaB OW TUIHKU e MiHIMaJIbHHUN HaOip (QyHKIIIH.
Ski1o0 B3STH 10 YBarv BiJIOMi Ta MOMYJISIpHI NMPUKJIAAXM MAWJIaHUYMKIB JJIS 1IHTEPHET
nponaxiB (Amazon, eBay, Pozerka Tomo) Ta mpoanamizyBaTH HaOip (QYHKINNA ITUX
iH(MOpMAIIHHUX 3aCTOCYHKIB, TO CTaHE OYEBHUIHUM, IO BOHH MAaIOTh HEHMOBIPHO
BEJIMKUA OOCAT MOIMBOCTEH. 3aaisi MiJBMILEHHS WMOBIPHOCTI YCHIXY HOBOIO
MarasuHy BJIACHHKY JOBEACTHCS JIOJATH Ha CBIM CaliT, HAMPUKIIA, opMy 3BOPOTHOTO

3B'SI3Ky, PEKYpPEHTHI IUIaTeXl, po3CTpoukH, live-chat, aBTopu3aiito 3a JOMOMOIO0



CTOPOHHIX caiTiB, Hanpukiaa facebook ta gmail, a takoxx Oarato iummoro. Jlis
HEBEJIMKOro O13HEeCYy MaTH CBIM IITaT PO3pOOHHUKIB 3 OISy Ha BapTICTh MOCIYT
IPOTPaMICTiB, MPOEKT-MEHEKEPIB, TIMIIIIB, apXiTEKTOPIiB TOIIO, HABPAJ YH
MPUIHATHO, OCKUIBKH II€ MOXE KOIITYBATH MUTBHOHU TPUBCHbD.

Jlnia 3a0BosIeHHsT UX TOoTped Oi3Hecy 0e3 BEMUKUX BUTPAT PO3poOJieH! Taki
pileHHs, sk cucteMu kepyBaHHs BMicToM (CMS). Ile cnemianizoBane mporpamHe
3a0e3MeyeHHs], SIKE€ BUKOPUCTOBY€ETHCSA I KEPyBaHHS CTBOPEHHSIM Ta MOAU(IKAIII€I0
1 pOBOro BMICTY (yIpaBiIiHHS BMICTOM a00 5k KOHTEHTOM ) BeOcaitTiB. CyuacHi CMS
€ OaraToPyHKI[IOHAIbHUMH CUCTEMaMH, K1 MOXKYTh BKJIIOYATH Pi3HI MIJICUCTEMU Ta
peani3oByBaT OaraTorpaHHUM (PYyHKIIIOHAN 1 JO3BOJIAIOTH MOPIBHSHO 0€3 3HAYHMUX
TPYJOBUTPAT aBTOMATHU3YBaTH IMPOIECH, IMPUTAMaHHI IUIaTPopMaM eJIECKTPOHHOI
KOMepIIii.

3rimno [2], y 2022 pomi HaWOUIBII aKTyaJIbHUMH IUIaTGOpMaMu ISt
eJeKkTpoHHoi komepuii € 15 BapiantiB: WordPress.org, WooCommerce, Shopify,
BigCommerce, Drupal, HubSpot CMS hub, Joomla, Wix, WordPress.com, Ghost,
Magento, Textpattern, Bitrix24, TYPO3. V minoMy kKoxHY 3 IIUX 1i1aTGopM MOKHA
BUKOPHUCTOBYBATH JUIsl 3aJ0BOJICHHSI TOTpeO Oyab-sKoro Oi3HECYy eJNeKTPOHHOT
koMepuli. OHa 3 HAMBAXKIIUBIIIKUX XapaKTEPUCTHK, SIKY MOXKHA OLIIHUTH 00'€KTUBHO,
— II€ 1I1Ha, SIKY JIOBEIEThCS 3aIUIaTUTHU JJIA TOYaTKy CBOTO O13HECY UM MacITaOyBaHHS
ICHy104YOro, abo >k Mirpamii iCHyrouoro. Taki MyHKTH, SIK 3pY4YHICTb Ta MPOCTOTA
BUKOPHUCTaHHS € Cy0'eKTUBHUMH. BapiaTUBHICTh IW3aiiHy Mae KOKHA TuiaTdopMma, sika
noTpanuiaa a0 Hadkpamux tuiatrgopm Ha 2022 pik. 3 METOO €KOHOMII Yacy Ta
BIJICYTHOCTI IOCTaTHBOTO OIO/IPKETY Ha KOMaHAY pO3pOOHMKIB MPHU BUOOP1, YU pOOUTH
MarasuH «BJIACHUMHU cujamMu» abo X Ha 1miatdopmi g eIeKTPOHHOI KOMEpIIii,
nepeBara HaJlaeThCsl IPYroMy BapiaHTy.

IlocranoBka 3anaui. Bu6ip 3aco6iB peadizanii. SIx Oi3Hec, miIs gKoro
peanizoByBaTUMeThbcs TiaTdopma [HTEpHET mpomaxiB, € HEBEeNUKUil I[HTepHET
Mara3uvH IoBelipHUX BUpoOIB. [ToTpiOHA MOKIHMBICTH aAMIHICTPYBAHHS ACOPTUMEHTY,

BIJICTeKEHHSI KUIBKOCTI BHPOOIB, MpOAak BUPOOIB y OylIb-IKHUW KyTOUOK CBITY, Ji€



JOCTYIIHI 3alporoHOBaHl crnocobu poctaBku. Oriata Mae OyTH 3pYydyHOIO Ta
IITBUIKOIO.

3a pe3ynbTaTaMu peTeIbHOT0 NOPIBHUIBHOTO aHami3zy sk CMS nis matgopmu
eIeKTPOHHOT KoMepliii Oymo o6pano Shopify. Moro miHoBa momiTHKa IIOIO
HaWICNIEBIIOr0 TAPU(PHOTO MJIaHy 33I0BOJIBHSE MOTPEOU TOYATKOBOTO OIOKETY IS
cTapry 1 He € gopororo. TakoX BiH JO3BOJISIE 3pYYHO aJMIHICTPYBAaTU aCOPTUMEHT
MPOIYKTIB 1 pO3p0OKY CBOIX BIACHUX IIA0IOHIB (TEM), Ma€ 3pO3yMLITY TOKYMEHTALIIIO.
Kpim iporo, BnacHe miatixkue pimeHHst Shopify He Mae 0OMexkeHb JUIsl OTUIaT Y p13HUX
KpaiHax, a TaKOX € MIATPUMKA 0aratboX 1HIIHUX TUIATIKHUX PIIICHb.

[InaTdopma Shopify nHanucana Ha Ruby on Rails, mae apxitekrypy MVC, sk
OPM BuxopuctoBye Rails ORM. Shopify mae 6arato cnoco61B BUKOHAHHS TJIATEXKIB,
nouynHaro4u Bij cBoro pimeHHs Shopify Payments, no 100+ inTerpamiii 3 pisHUMU
orepaTopaMu IUIATHKHUX CUCTEM. 30KpeMa MiATPUMYIOThCS TaKl INI00abHI TUIATIKHI
oreparopu: Apple Pay, Amazon Pay, Facebook Pay, Google Pay, PayPal, Shop Pay,
Shop Pay Installments.

[Ie € MOKJIMBICTH BUKOPUCTAHHS CTOPOHHIX arperaTtopiB IJIATIKHUX CUCTEM. Y
Shopify € mnonan 100 HamaromxeHux IHTErpamiid, y TOMY YHCII HaBITh 3
BUKOPUCTAHHAM KPUNTOBANIOTHUX IUTATDKHUX cucTeM. Ilig wac po3poOku Ta
TECTYBaHHS JAHOTO MPOEKTY SK MJIATIKHY cucTeMy Bukopuctano Bogus Gateway.

TexHosoriyHuit crek oOyMoBiieHHMI crnenudikoro pobdoTu 3 obpaHoro CMS
mwiardopmoro — Liquid, html5, css + scss, JS, jQ.

Apxitektypa 3aTtocyHky B Shopify. CtBopenns marasuniB Ha 6a3i Shopify
nepeadayae TicHy poOOTy 3 00’ ekTaMu 1€l IIaTGopMHu, K1 MOTPIOHI 111 OTPUMAHHS
JaHuX BiJ cepBepy. s mboro BUKOPUCTOBYETHCS TEXHOJIOTIS madmoHizarii Liquid.
Bona nosBonsie BimoOpakatu mani B HTML mabnoni. Ha npakrtuii — ue Habip

JIOJATKOBHUX TETIB 3, ACIIO BIAMIHHUM CHUHTaKcucoM Bijg 0azosoro HTML.

{{ product.title }} <!-- Output: Awesome T-Shirt-->

Pucynok 1 — IIpuknaa Bukopuctansas Liquid



Ha pucynky 1 noka3anuii mpukiaja 3BepHeHHs1 10 00’ekta product Ta ioro
napameTpy title, To6To imMeHi, 1o moBepTae pe3yasTat “Awesome T-Shirt”. Takwmii kox
BCTaBIISIETHCA B Oy/Ib-sike Miciie html po3miTku, ane dhaiinu, 1mo MicTITh B 001 TaKUid
KOJI, MalOTh po3mmmpenHs .liquid.

Shopify Hagae BemuKy KUTBKICTh 00 €KTIB, JJII OTPUMAHHS JAaHUX KITIEHTOM,
00 Bi10Opa3uTH iX Ta MmpaioBaTy 3 HUMH yepe3 JavaScript. [leski 00’ ekt po30uTi
Ha JICKUTbKA 1HIINX, aHAIOTIYHO J0 MPOoIlecy HopMaJtizarlii Tabauilb B 0a3ax JaHuX.

Y Shopify € rnobanbhi Ta JnoKadbHI 00’€KTH. 3BEpPTaHHS N0 TI00aJIHHUX
00’ €KTIB MOXKJIMBE 3 OYy/Ib-SIKOT CTOPIHKH CalTy Ta Oyb-sikoro ¢aity liquid, Oyas To
daiin section um snippet ¢aiin. s mokaibHUX 00’€KTIB MOTPIOEH KOHTEKCT.
Hanpuknan, SKimo 3HaXOAMTHCh Ha JIOMAIIHIM CTOPIHIN 1 HEOOXITHO BiIOOpa3UTH
SKUHUCh TPOAYKT, TO MOKHA B3ATH Ied MPOMYyKT abo 3 HalaMTyBaHb CEKIIii
(section.settings.some_product;) a6o 3BepHYTHCS A0 TIO0ATBHOTO 00’€KTY, MacHUBY
IPOAYKTIB 1 Mo XeH/Ty (YHIKaJbHE IM’S TMpOAYyKTa, 0e3 mpoOiaiB, MajJeHbKUMH
JiTepaMu) OTpUMATU NOTpiOHUM nipoaykt (all products[‘awesome-t-shirt’]).

30BHINIHIN BUTJIS Mara3uHy, Moro GyHKIrioHan, poboTa 3 TaHUMH TOIIIO — 1€
onucyeTbca NOHATTAM Tema (Theme). Tema noginseTbcst Ha TPU CKIIAOB1 KaTaJOT1B
(aiinis:

.  po3MmiTka Ta QyHKIT — I YacTHMHA BIAMOBIZAE 3a IIAOJIIOH cailTy, HOTo
¢byHkuioHan (pucyHok 2). Maiinu 1i€i 4aCTUHU BUKOPUCTOBYIOTh IA0JIOHI3aTOP
st kommursimi HTML.

(1) — theme.liquid € rosoBHMM (aiiom 11ab0HY, MicTUTH B co0i head, body.

TyT miAKIIOYaOThCA CKPUINTH, (pailii cTUied Ta 1HUI pecypcH, 10 OyIayTh

BiJIOOpaykaTUCS HA KOXKHIN CTOPIHII CalTy, HAMpUKIiIa, xenep uu pyrep [3];

(2) — KOHTEHT CTOPIHKU, BUKOPUCTOBYE madaoHu json. [le Moxke OyTH 11a0ioH

KOP3WHU, CTOPIHKU TPOIYKTa, CTOPIHKHA KOJIEKIIiH, OJor, momryk, 0OJiKOBHIA

3aliC KOPUCTyBaya, CTOpIHKA JIOTIHY YW peecTparlii, abo Oyab-sfka iHIIA

cTopinka [3];

(3) — xoxxHa cTopiHka BeO-3acTocyHKY B Shopify po3OuBaeThcst Ha cexiiii —

section html Ter. Ili cexuii mMoxxHa mnepeBUKOpHUCTOBYBaTU. KokHa cekiis



MICTHTh B €001, OKpPIM PO3MITKH, MOXJIMBUX CKPHUIITIB a00 ¢aisiB CTUIIEH,
schema Ter, ¢ ONMUCYIOTHCA HANAIMITYBAaHHS CXEMH Ta OMHUCYIOTHCS MOJEII
JAHUX, JUIS TOTO, 1100 BHOCHUTHU Ta BIIOOpa)kKaTH JaHi, K1 BJIACHUK Mara3suHy
BBOJIUTH Yepe3 MaHeNb aIMiHICTpyBaHHS [3];

(4) — 6mokwm, sKi OyKBaJIbHO Ha3MBarOTHCS block, ommcyroThes B schema cekirii
Ta B1JOOpaKarOThCS B CEPEIMHI CEKIIii, ¢ BOHU omucaHl. OJIHa CEKIs MOXKe

MICTHTH B c001 10 16 610KiB [3].

@
@ .

—0

Pucynox 2 — [I1aGnoH caifTy Ta ioro cTpyKTypa
(1 — rosoBHuM (aitn madsoHy, 2 — KOHTEHT CTOPIHKH, 3 — CeKIlisi, 4 — OJI0K)

JOTIOMIDKHI pecypcu — Bcl (ailiii, 10 BUKOPHUCTOBYIOThCS iHIIMMHU. Lle Taki
daiinu, sk: cKkpunTH, ¢haiau cTuiel, meaia, mpudTy, BEKTOpHA rpadika ToIIo.
Cronu BXOIUTh 3 KaTajiorH, B SIKUX 30epiraroTbes (paitnum: assets 30epirae js,
(s)css, fonts, media; snippets - .liquid daiinm, 1o MokHa IEPEBUKOPUCTOBYBATH
Oynp ne Ha caifti; mamnka locales, ne 36epiratoTbest daiam Ui EepeKiIaay Ha
P13H1 MOBH, BUKOPUCTOBYETHCS PO3IIMPEHHS .JSON.

KoH(pirypamiitHi ¢ainu — 1 ¢daiam moTpiOHI A7 HaNamTyBaHb MarasuHy,
MOTPiOHI, HampWKiIad, IS 3MIHIOBaHHS JaHUX B PO3IUIL  KacToMizallii
(Customize) marasuny. 3okpema (aiin settings_data.json 30epirae maHi, sKi

BJIACHHMK MarasuHy BHIC y customize, Settings_schema.json — onmcye 11i naHi.



L theme

[— assets
— config
— layout
— locales

[— sections
— snippets
L templates
L customers

Pucynox 3 — Crpykrypa nanok B Shopify mpoekri

Taka apxiTekTypa MpOEKTY MIATPUMYETHbCS 3aBIASKU YITKOMY JOTPHUMaHHI
CTPYKTYpH MamnokK (PUCYHOK 3).

[lepen cTBOpeHHSIM AW3aliHy 1HTEPHET Mara3uHy NOTPIOHO BU3HAYUTHUCA 31
CTOpPIHKaMHU Ta iX pyHKI10HAIOM. [I0TOUHMI IPOEKT MICTUTH CTOPIHKH, SIKI 3a3BHYaid
npuTaMaHH1 yciM [HTepHEeT Mara3uHam: JOMaIlHs CTOPIHKA, CTOPIHKA BXO/Ty, CTOPIHKA
peecTpallii, CTOpiHKa HaJalNTyBaHHS aKayHTy, a TaKOX OCHOBHAa CTOpIHKA, sKa
MICTUTD KOJIEKIIII0 MPOAYKTIB. J{J1s1 KOKHOT 31 CTOPIHOK OyJ10 pO3p00JIEHO YHIKAIHHUIMA
JTA3aMH.

BucHoBkn. VY pe3ynbraTi aHaiizy BUMOTI 3aMOBHHKa Ta 3aco0iB peaizalii
3317151 CTBOPEHHS Ta HAJIArO/XKEHHS IHTEPHET-Mara3uHy 3 MiATPUMKOIO M1KHAPOTHUX
npoaaxiB Oyso oOpano miargopmy Shopify, OCKUIbKM BOHA 3aJI0BOJLHSE BCi
MOCTaBJIEHI BUMOTHU SIK pO3pOoOKH, B TEXHIYHOMY IUIaHl, Tak 1 OrojkeT Oi3Hecy. Sk
THCTPYMEHTH 1 TEXHOJIOTIT po3poOKu Oysi0o 0OpaHO TakuW CTEK TEXHOJOTii: html,
liquid, css, js, jq, vue.js. 3aTocyHOK OyJIO TPOTECTOBAHO i3 BUKOPUCTAHHIM TECTOBOT
maTibkHoi cuctemu Bogus Gateway.

[IpakT4Ha HIHHICTH I[LOTO AOCIIKEHHS TOJISITAaE y TOMY, IO PO3POOJIEHO
[HTEepHET Mara3uH i1 Majioro Ta CEPeAHBOr0 OI3HECY 13 MOMIJIMBICTIO 3/11MCHIOBATH
MDKHAPOJIHI TUIATEX1, 0 € HAJA3BUYAWHO aKTyaJhbHUM Yy KOHTEKCTI TyioOami3ari Ta

urdpoBizallli Cy4acHOi EKOHOMIKH.
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WEB-IIJIAT®OPMA OHJIAMH-OI'OJIOIIEHD SIK EOEKTUBHUI
MAPKETILJIEXAC JJ1S TOPTIBJII OJSITOM

The WEB platform for online ads has been developed, which takes into account
the peculiarities of the clothing trade and is adapted to the conditions of e-commerce
in Ukraine. The paper examines the concept of online e-commerce markets, conducts
a comparative characterization of marketplaces in Ukraine. The OsClass content
management system was analyzed, the logical data model of the database and the
functionality of the online market website were designed and described.

Keywords: WEB platform; e-commerce; marketplace; online ads

Web-caiitu ta Web-mmathopmu € eheKTUBHHUM 3acO00M  TOKpAIICHHS
BUPOOHUYOT UM MAPKETUHIOBOI JISIIBHOCTI OYb-SKOrO MiJMPUEMCTBA, OCOOIMUBO 3
ypaxyBaHHSIM CY4YaCHMX TJIOOQJIbHUX BHKJIHUKIB, SIKI TOB’s3aHI 3 MOUIUPEHHSIM
BIpyCHMX 1H(EKIIMHUX 3aXBOPIOBaHb Ta BOEHHOTO CTaHy. 3 PO3BUTKOM
iHQopMaIIHHUX TEXHOJOrH Ta TI00ambHOI Mepexi IHTepHeT TOpriBis, MO0 B
MOTIepPEIHI CTOMITTSA Ta ACCATUIITTS BiAOyBanacs numie y Gi3uyHUX NPUMIIICHHAX YU

pUHKAX, MEpPEMINTyeThcs B OHIAH Bumipu. [lompu BemuKy KUTBKICTh PO3POOOK Y
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IIbOMYy HamnpsMKy, motpedba y Web-calitax eleKTpoHHOI KOMepIli, 1o €
TOPrOBEIbHUMHU MaiJaHYuKaMu, JA€ 1H(QopMaliio npo NPOAYKTH abo MOCIyTH
HAJA0Th TPETI CTOPOHU, JIUIIIE 3POCTAE.

MapxkeTmieiic (TOproBuii MaiflaHIuK) — 11e OHJIAaHH-TIIaTdhopMa I MPOJIAKYy 1
KymiBJi ToBapiB Ta nmociayr uepe3 [arepuer [1]. Cam MapkeTIieiic HIYOTO HE TIPOJAE;
HOro OCHOBHI 3aBJaHHA: 3a0€3MEYEeHHs MPOCYBAHHS TOBapiB; NPHUBAOIIOBAHHSA
TpadiKy;, opraHizamis 3pydHOrO IIONIYKYy TOBapiB Ta KOPWUCTYBAaHHS CalTOM;
30UIBbIIEHHST MpojaxiB. ['0Jl0BHA BIAMIHHICTP MK MapKeTIuieiicom Ta I[HTepHeT-
Mara3suHoOM IIOJIiTa€ B TOMY, 110 IHTepHET-Mara3uH 3aBXKIU MPEACTaBIIs€ BIACHUN
013HeC Ta 3aliMa€eThCs HOTO PO3BUTKOM. MapkeTIuieiic He OpleHTOBaHUI Ha KOHKPETHY
KOMIIaHIlo, a 3alliKaBJICHUM Yy Mpoja)kaXx 3arajoM 1 BHCTYIAa€ MOCEPEIHUKOM MIXK
MPOIABIIEM 1 TOKYTIIEM.

[IpeBaramMu Ay HpOAABIIB PO3MIILIYBaTU CBOI TOBapH Ha MapKeTIuiencax
MOKHa BBaKaTM HACTYIIHI: JONOMAaralTh IOYaTH MpoJaxi 3 HyJsd, He Tpeda
BUTpPAYaTH KOIITH HA PO3POOKY Ta MIATPUMKY CaWTy 1 HA KOHTEKCTHY peKJIaMmy, y
MOITYKOBIM BHJIadl MapKeTIUICHCH CTaOlIbHO 3aliMarOTh IO3MINT B TOMI, MOXKHA
BUXOJIUTU HA 3aKOPJIOHH1 pUHKHU ToII0. Hepgonikamu € BenMka KiIbKICTh KOHKYPEHTIB
3 yucia I1HIIMX OpOJaBLIB, HEOOXIIHICTh JOTPUMYBATHCh BCIX BUMOI Ta YMOB
1aTGopMu, TOYMHAIOYHN B1Jl YITAKOBKH TOBAPY JUISI CKJIATY 1 3aKIHUYIOYH BUMOTaM JI0
po3Mipy Ta siKOCTi (OTO y KapTIi TOBapy, a TaKOX Te, IO y TOII, 3a3BUYal,
MOKa3yOThCS HalIenIeBIll TOBapH, a 1€ YaCTO HEBUT1IHO MPOJIaBLIo.

3acob6om ctBopeHHs1 Web-miatdhopmu OHIIaiiH-0TOJIOIECHb 1J1s1 TOPTIBIIL OJISTOM
obpano CMS OsClass [2] — O€3KOIITOBHUM CKPHUIT JOUIKK OTOJOIICHb JJIst
pi3HOMaHITHUX TeMaTuk. CKpUOT MOXHAa BUKOPHUCTOBYBATH SIK JJISi CTBOPEHHS
CaMOCTIHHOTO HOBOTO CaiTy ab0 BIPOBAKYBATH K JOMOBHEHHSI 10 BXKE 1ICHYIOUOTO
MPOEKTY y Tamii 4yd Ha migmomeni. Kiacuuna agmiHicTpaTMBHAa 4acTWHA Ta HOBa
Osclass Evolution iHTYiTUBHO 3pO3yMili 1 MICTATH 0arato pi3HUX HaJallITyBaHb.
3pyuHe KepyBaHHS KOPHCTyBadaMH, OTOJIONICHHSIMH, IIa0JIOHAMH, IUIaTiHAMH,

MOBaMHM, PO3TallyBaHHAMH Ta Oarato iHIIOro. BuXimHWN KOJ CKPUIITY HAMHCAHO



MoBO10 PHP 3 BiAKpUTHM KOJIOM, IO A03BOJISIE 3MIHUTH JIOLIKY OTOJIOIIEHb Mij] CBOi
MOTpeOr CaMOCTIHHO.

[Motyxxuuii  ¢ynkuionan CMS Osclass Evolution 103Bojisie  THYYKO
HajamrToByBatu NpoekT. Odimiianii cailT cnuibHOTH Osclass MOCTIHO 707a€ HOBI
mariay (3apas oubil, Hixk 40 0€3KOIMTOBHHUX JTOCTYIMHO B KaTano3i). 3a JOIMOMOTOIO
TOTOBHX IUIariHiB (PYHKIIIOHAIBHICTh PO3IIMPIOETHCS A0 HEOOX1AHOT TPH MiHIMAJILHUX
BUTpAaTax CHUJI Ta KOIITIB, @ CBO€YACHI OHOBJICHHS MABUILYIOTh HAI1MHICTb.

CrnipoexToBaHa JIOT14YHA MOJIETh JAaHUX BKIOYae B cebe 38 Tabiuip 0a3u JaHuX
MySQL, ocHoBHuMHU 3 sikux €: 0C_t_admin (maui npo agminictparopa Web-nioprany),
oc_t_category (kxareropii ToBapiB), 0C_t_city (micTta m1st momyky ToBapis), 0C_t_item
(ToBapm), oc_t_locale (mokineHi Bepcii mopraiy), OC_t pages (CTaTu4Hi CTOPIHKH),
oc_t_preference (tabawis HaamTyBaHb), OC_t_USer (mpojaaBIi Ta MOKYIII) Ta iH.
(puc. 1).

Jlst posropranHs Web-nioptainy oOpaHo 6e3kormToBHUIM xocTuHr Infinity Free
[3]. ®yskmionan Web-miarhopmu MoKHA PO3AUIATH Ha JBAa MOMAYJ: MOJIYJIb
«ITponabii» 1 Mmoayms «ITokyriy.

Monyns «IIpogaBui». AnMiHICTpaTop MIATGOPMHU, OTPUMABILIN PEECTPALIIiTHI
JlaH1 MPOJABIIA. HA MaHEeNl YIpaBiiHHA caitoM B po3aim «KopuctyBadi» 311HCHIOE
aKTHBAILIIF0 HOBOTO MPOIABIIS, ITICIISI YOTO TOW MOYXe 3IMCHUTH BX1/1y CBIl OCOOMCTHIA
kaOiHeT. Y po3aini «Miif akkayHT» JI0JaTKOBO MOXXHA BBECTH OUIbII J€TalbHY
iH(dopMaIlito mpo MpojaBIls, a came: (GOTO MPoAaBI (IIUISIXOM PEECTpallii Ha calTi
[4]); mepenik CBOiX OTOJIOIICHD; ONEPeHKEHHS Bl aaMiHICTpaTOpa; KOHTAKTHI JaHi
— tenedoH, aapeca; Web-cailT; KOpOoTKuUiA onuc.

Jlnst  CTBOpPEHHST HOBOTO  OTOJIOIICHHS TMOTPIOHO HATHCHYTH  KHOTIKY
«OmnyOiKyBaTH OTOJIOIIEHHS 1 BUOPATH OAHY 13 3alPONOHOBAHUX aJIMIHICTPATOPOM
KaTeropiii, BKa3aTH 3arojIOBOK, OIHC, IIHY, 300pa)K€HHS TOBapy, ajpecy, Ha SKUM
CE30H JlaHa MPOAYKIls, OpeHa, matepian, koiip. Koxken tum mpoaykiiii mae cBOi
oco0suBi nostst. Tak, HapPUKJIIA, IS B3yTTS I0JJaTKOBO BKa3y€ThCs po3Mip (TOBHOTA).
JlolaTKOBO CTBOPEHO TMOJE [JIsi CE30HIB POKYy (3uMa, BECHA, JITO, OCIHB).

Anminictpatop Web-tmatgpopmu B karteropii  «OrosiomieHHs» MOXe J0/1aBaTH



HEOOX1HY KUIBKICTh CBOiX IOJIIB Ta BKa3yBaTH, J0 SIKOi KaTeropii BOHO HAJIECXKHTh.

Koxne mone Mae cBiil yHiKalbHUN 1neHTH(IKATOp Ta 30epiraeTbest y 0a3l JaHUX

MySQL Ha cepsepi.
oc_t user EI

<5 pk_i_id v oc_t_city

*  dt_reg_date d =~ pk_i_id
dt_mod_date d “(0 fk_i_region_id

“(05_name t “(0s_name

“[05_username t 105 _slug

*  5_password (2 fk_c_country_code
5_secret t *  b_active

"2 s_email t
5_website t
5_phone_land t E-l .

. N oC_t_item

s_phone_mobile i

*  b_enabled = =~ pk_i_id

“ b_active & SO fk_i_user_id
5_pass_code t “(0 fk_i_category_id
5_pass_date d “(0 dt_pub_date
5_pass_ip t dt_mod_date

j:l- flk_c_country_code _ f_price
5_country t 4Ji_price
5_address t ; fk_c_currency_code
s_zip t &_contact_name

S0 fk_i_region_id = “i0s_contact_email
s_region t 5 ip

SO fk_i_city_id # “(0 b_premium
s_city t *  b_enabled

SO fk_i_city_area_id # *  b_active
s_city_area t *  b_spam
d_coord_lat = s _secret
d_coord_long = b_show_email

*  b_company = *  dt_expiration
i_items =
i_comments = =

* dt_access_date d

* 5_access_ip t

oc_t pages
A ph_i_id A

5_internal_name

*  b_indelible

“ b_link

*  dt_pub_date
dt_mod_date

* i_order
5_meta

oc_t category
e~ pk_i_id Pa
L2 fk_i_parent_id #
* i_expiration_days #
*(_position #
*  b_enabled #
*  b_price_enabled =
5_icon t
L oc_t_admin
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B pe3ynbTaTi 3a0BHEHHSI YCiX MOJIIB OTOJIOIIEHHS aBTOMAaTHYHO ITyOI1KY€ThCSI
Ha CaifTi. AAMIHICTpATOp CalTy, B CBOIO YEPTry, CIIKYE 3a OrOJOLUICHHIMH MPO/IaBIIIB
1 TIpu 1TOTpeO1 MOXKe X MOAEpYBaTH (AcaKTUBYBATH, OJJOKYBATH, ITO3HAYUTH K CIIaM)
B aJIMiH. MaHEeI.

Monyns «Ilokymmi». [Tokynens, Ha BiAMiHY BiJ IpOJaBIliB, HE 3000B’ I3aHHIA
peectpyBatucs Ha caiti. OAuH 3 BapiaHTIB BiJHAWTH MOTPIOHUI TOBap —
CKOPHUCTATHCS TIOIIYKOM 3a HACTYITHUMH IapaMeTpaMH: TEKCT MOIIYKY, KaTeropis,
aapeca. 3a 0a)kaHHAM MOIIYK MOKJIMBO KOHKPETU3YBATH 1I0AATKOBUMHU MapaMeTPaMHU:
1iHa, OpeH/I, MaTepialii TOIIO. [HIKMI BapiaHT — Meperisi yCiX KaTeropii Tta py4yHe
00paHHs HEOOX1THOTO TOBapy.

[Ipu oOpaHHI KOHKpPETHOTO TOBapy 3 ABIAETHCS TaKOX I1H(OpPMAIlIS PO
npoaaBid. BkazaBmm cBoi iAeHTU(iKaIiiHI JaHl MOKYIMEh MOXE BIIMPABUTH
MOBIJIOMJICHHS TPOJABII0 HAa HOro ENeKTPOHHY aapecy abo 3aTenedoHyBaTH 3a
HOMEPOM MOOUIBHOTO TeehoHy. Takok MOKYTelb MOXKE 3aJIUIITUTH KOMEHTAp.

Takum yumHOM, po3pobOneHa Web-miatpopma  OHIANH-OTOJIOIIEHD €
e(eKTUBHUM MapKeTIuieicoM Jijist TOpriBii oasiroM. [lepeBaramu Takoi ruiargopmu €
MIPOCTOTA pEeECTpallii, MBUAKICTh IMyOiKalli OroJIolIeHb, PO3MIUpEH] (PiabTpu 3a
KaTeropisiMu, crieriamsaiis caiity. [lepcrekTuBa moaansoro BrockoHaneHus — SEO

onTuMi3ailis (IMOIIYKOBa ONTHUMI3aIlis CalTy) Ta po3kpyTka Web-mnatdopmu.
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MOPOI'YBAHHSI SIK CIOCIBE CETMEHTAIIII 306PAKEHD

Image segmentation using thresholding algorithms is a common method in
computer vision theory. On the other hand, the selection of the optimal threshold is a
non-trivial problem for complex images. One way to obtain such a threshold is Otsu’s
method, which is based on the theory of statistical analysis and offers an effective
solution to the binarization problem.

Keywords: segmentation, thresholding, Otsu’s method, binarization, digital

image processing.

VY chepi oOpobneHHs 300pa)keHb OJIHC 3 HAWBAXKIIMBIIIMX MICIb 3aiiMae
cerMeHTailisi (aHrji. segmentation), mpolec poO3AUICHHS PacTpPOBOrO 300pakeHHS Ha
KUJIbKa MHOKHH IIKCENIB, 110 MalOTh ME€BHI CHIbHI XapaKTEPUCTUKH.

3aCTOCYHKH, 110 BHUKOPUCTOBYIOTH KOMIT IOTEPHHUH 31p, YaCTO CTUKAIOTHCS 3
3aBJaHHSIM BiJJOKpeMJieHHs 00’ekTiB BiJ (oHy. Komu 300pakeHHs, oTpuMaHe 3
KaMepH, MICTUTh BEJMKI 3a MacmrTadboM 00’€KTH, IO BUAUISIOTHCS Ha (DOHI Ta HE
BOJIOJIIFOTH JICTANTI3AII€I0, AITOPUTM CETMEHTAIIIT MOXKE 3/1aBaTHUCS JTy>Ke mpocTuM [1].
3 iHII0TO OOKY, CerMEeHTalllsl HeTPUBIaIbHUX 300pa)KeHb € OJHIEI0 3 HAUCKITaAHIIINX
TEM B T€Opii 00poOIeHHS 300pakeHb. TOYHICTh CETMEHTAIlll BU3HAYAE YCIIIIHICTh Ta
JOCTOBIPHICTh MOAAJIBIIOI aHATITUYHOI OOPOOKH OTPUMAHOTO PE3YNbTaTy, TOMYy Mae
OyTH TpUCYTHS 3HAYHA PETEIBHICTh B MPOIECI CETMEHTallli 3 METOI OTPUMaHHS
BHCOKOI HMOBIPHOCTI 11 TOYHOCTI.

[IpuknagoM 3acTOCYBaHHsSI CErMEHTalii Moke OyTH ii BUKOPHUCTAHHS Ha
MIIIPUEMCTBAX: BUPOOU TECTYIOThCS HA HAsBHICTH Opaky abo Ha BiJMOBIJHICTH

OUIKYBaHUM XapakTepUCTHKaM. Y cepi MEIUUYHHUX JTOCHIIKEHb CETMEHTAlllsl MOXe
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3aCTOCOBYBATHUCH JI0 300pa’KeHb 3pa3KiB TKAaHUH 3 METOIO BUJIJICHHS JOCIIIKYBaHUX
00’exTiB. 3 BIMCHKOBOI TOYKH 30py, CETrMEHTAIliI MOXKE 3aCTOCOBYBATHCh Ha
1H(ppauepBOHUX 300PAKEHHSX, 3 METOIO BUOKPEMJICHHSI 00'€KTIB 3 CUJIbBHUM TETUIOBUM
CJIIIOM, TaKUX SIK BIIChKOBA TeXHIKa [2].

[ToporyBanns (thresholding) € ognuM 3 HalmpocTimUX CHOCOOIB OTPUMAaHHS
CEerMeHTOBaHOro 300paxkeHHs. Lleit MeToa MOXkeMO 3aCTOCOBYBATH, SIKILIO KOJIp GOHY
31e01IBIIOT0 OJHOTOHHMM Ta MHIyKaHl OO’€KTH SBHO BIAPI3HSIOTHCS BiJl HBOTO.
Pe3ynbraroM mNpoCTOro MOPOTYBaHHS IMOYATKOBOTO YOPHO-01710T0 300pa)KeHHS €
OiHapu30BaHE 300paKeHHS, HA AKOMY 00’ €kTaMu € 6111 Girypu Ha YOpHOMY (POHI UM
qyopH1 Qirypu Ha O11omy QoHi [3]. [Tomanemmii aHami3 300paxeHHsI MOXKE OXOILTIOBATH

aHaii3 Gopm Ta BUMIPHICTH QIryp.

...ml”l “h,, Al

T
Puc. 1. — IIpuknaz ricrorpaMu siCKpaBoCTel YOpHO-01JI0T0 300pasKEeHHS

[IpunycrimMo, 110 TicTorpama 4opHO-01s10r0 300paxkeHHs (puc. 1) BiamoBigae
300pakeHHio f(x,y) 31 CBITIUMHU 00’ €KTaMu Ha TeMHOMY (OHI, siIKi POPMYIOTH JIBi
rpymnu iHTeHCUBHOCTEH. ba3oBuM ciocoOoM BiiieHHs 00’ €KTiB BiJ (POHY MOKEMO
BBa)XaTH TaKHid, 1110, BUOpaBIM nopir T, BiH pO3AUIMTH ricTOrpamy Ha 1Bl rpynu. Toxai
Oynab-sika Touka (x,y) 300pakeHHs Taka, mo f(x,y) > T Hanexatume 00’€KTy, a
iHakme — ¢gony [2]. ToMmy, MOkeMO CTBEp)KYyBaTH, [0 OiHApU30BaHE 300paKCHHS
g(x,y) BU3HAYAETHCS SK:

(1 akmo f(x,y) > T
9(xy) = {0 ako f(x,y) <T

Xo4a moporyBaHHs € 0OMEXEHUM METOJIOM CerMEHTAIlli 300paKeHHs, OCKIIbKU
BHMAra€e OJIHOPIAHOCTI OCBITJIEHHS Ta BIJCYTHOCTI IIYyMIB, MPOTE € €(PEKTUBHUM 3

TOYKH 30py 4acy BUKOHAHHS Ta BUTPAT KOMIT FOTEPHUX PECYPCIB.



KrnacudikyBatu MeToau 3HaXO0KEHHS TOPOTY MOXKHA TaK:
e [1106asbHE MOPOTyBaHHS:
= Tpaguniiine.
= [TepaTuBHE.
= bararocryneHese.
e JloxkasbHE MOPOTYBaHHS.

OmHuM 3 METO/IIB TPATUIIIHHOTO TII00aIbHOTO MoporyBaHHs € metoy Orry. Lei
croci® po3riisaae 3HAXODKEHHS TMOPOTY SK CTaTUCTUYHY MpoOJeMy, N1e HULII0 €
MIHIMI3allis CEPEIHbOT MOMUIIKH, 1110 BUHUKAE MPHU BIAHECEHHI IMIKCEMIB 10 JBOX ab0
6inbme Kacis. Floro onTHManbHicTh MoJArae B MaKCHMi3allii MiXKK1acoBoi aucrepcii,
110 € BIJIOMOIO BEJIIMYMHOIO B CTaTUCTUYHOMY aHaii3l [1]. OcHOBHa ifes moJisArae B
TOMYy, IO JOOpe TMOpOroBaHl KJacH IIOBUHHI BIJAPI3HATUCA 3a 3HAYECHHSIMH
IHTEHCHUBHOCTI CBOiX IIKCETiB 1, HaBNaKW, MOpIr, 10 3abe3neuye HaWKpaiie
PO3AUICHHS MIX KJacaMHd 3a 3HAYEHHSMM I1HTEHCUBHOCTI, OyJe ONTUMaIbHUM
noporoM. llle onHiero BaxiIMBOWO BlAacTUBICTIO anroputmy Oiy € Te, mo BCi
OOYHMCIEHHS BUKOHYIOTbCSI HaJ TICTOIPaMOI0 300pakeHHs, sKa MOxe OyTu
Ipe/ICTaBlICHA K OJTHOBUMIPHUN MAaCHB.

Hexait maoxuna {1,2,3,...,L — 1} mo3nagae L okpeMHX piBHIB SCKPaBOCTI
pacTpoBoro 300paxeHHs po3Mipy M X N mikceniB, 1 HEXal n; MO3HAYa€ KIUIbKICTh
miKceliB 3 sickpaBicTio [. CyMapHa KUIbKICTh MiKceNiB 300paxkeHHs piBHa MN = n; +

n;

n, + .-+ n;_,. HopmanizoBaHna ricrorpama CKJIaJa€TbCsl 3 KOMIIOHETIB p; = v 3

4Ooro CIHIiAye

L—-1
Zpi =1, pi =0
i=0

[Mpunycrimo, mo  obpano mopir T(k)=k0<k<L-—1, sxwui
BUKOPUCTOBYETHCS, 1100 po30uUTH ricTorpaMy 300pakeHHs Ha kiacu C; 1 C,, ae C;
CKJIaJIA€ThCs 31 BCIX MiKceiB 300pakeHHs 3 iHTeHcuBHicTIO B Mexax [0,k], i G,
CKJIaIa€ThCs 3 TiKceniB 3 inTeHcuBHICTIO [k + 1, L — 1]. Toai iimoBipHicTs P; (k), o

BUOpaHUi MIKCEIbh HAJICXKUTD Kilacy C; BU3HAYAEThCA K KyMYJISITUBHA CyMa!



Py (k) = Zk:pi
i=0

Takum >xe YMHOM, BU3HAYAETHCS UMOBIPHICTH 117151 Kiacy Cy:

PU)= ) pi=1-P(K)

i=k+1
Tomi cepemHe 3HAYEGHHS  SICKPABOCTI  IIKCEIIB  IPUCBOEHUX  KJIACy

(1 BU3HAYAETHCS SIK:

k , k ip Q P, k
m0 =) 1P (5) = izol P(<lcl)) =P11k>;"p"

=0

i ... . .
ne P(C—l) € KWMOBIPHICTIO 3HA4Y€HHA [, 32 YMOBH, IO [ HanmexuTh kinacy C;. Ilpu

cripoiiieHH1 (QopMyiu BUKOpUCTOBYeThbes (opmyna baiteca, a Takox ¢dakT, 1m0

C . . . ..
P (—) = 1, OCKUIBKH B ¢)OpMYJIl BUKOPHUCTOBYIOTBCA TUIbBKKM Takl 1, IIO HaJIC)KAaTb
l

kiacy Cy. P(i) = p;, OCKIJIbKM HMOBIPHICTB {-TOTO 3HAYEHHS PiBHA {-TOMY KOMITOCHTY
HOpMautizoBaHoi rictorpamu. P(C;) € fiMmoBipHicTIO 11 Kaacy Cy, a HaM BiJOMO, IO
BoHa piBHa P; (k) [2].

TakuMm ke YMHOM, BU3HAYMMO CEpEIHE 3HAUEHHS SICKPABOCTI i Kiacy C,:

L-1 _ =
i
m,(k) = z iP (—) = Z ip;
L, @ R (k) i=k+1

KyMynsaTuBHE cepefiHe 3HAUEHHS SICKPABOCTI JUJISl TICTOrpamMu 300pa)K€HHS 10

piBHS k BU3HAYMMO 3a (hOpMYIIOFO:
k
mo) = ) i
i=0
Takox rmobanbHe cepeHe sl BChOTO 300payKeHHS:
L-1

mg(k) = ) i

i=0



JIy1st BU3HAYCHHS ONTHUMAIBHOTO TIOPOTY, SIK MH BXKE 3HAEMO, IMMOTPIOHO 3HANTH
Take k, 1100 MDKKJIacOBa AUCHEPCis ag OyJia MaKCUMaJIbHOI. Bu3HauuTH 11 3HaUCHHS
MOeMO 3a (HOpMYIIOK0:
3 = Pr(my —mg)? + Py (m; —mg)?
Ogp = my — Mg 2\M; — Mg
TakuM dYHHOM, ONTHUMAJIHPHUM TIOPOTOBHM 3HAUYEHHSM [UIS TiCTOTpamMu
o * . 2 .
SICKpaBOCTEH 300pakeHHs Oy/e 3HaueHHs k™, Take 1o MakcuMizye oz (k):

o5(k) =  max oj(k)

Leit anroput™m OYB peanizoBaHU MOBOIO Java 3 BpaxyBaHHSM ONTHMI3AIlIH, SK
merox calculateThreshold, mo mnpuitmae ricrorpamy 300pakeHHs, BUPAXKEHY SK
OI[HOBI/IMipHI/Iﬁ MacCHuB I_[iJIOLII/ICGHLHI/IX 3HAYCHBb, Ta IIOBCPTAE HiJ’IO‘{I/ICGJIBHe 3HAYCHHA
MOPOTY ISl TICTOTPaMHU.

public static int calculateThreshold(int[] histogram) {

int numOfPixels = 0;
int luminanceSum = 0;
for (int 1 = 0; t < histogram.lenght; i++) {
numOfPixels += histogram[i];
luminanceSum +=i * histogram[i];
¥
int sumBack = 0;
double weightBackground = 0;
double weightForeground = 0;
double maxVariance = 0;
int threshold = 0;
for (intt=0; t < 256; t++) {
weightBackground += histogram(t];
if (weightBackground ==0) {
continue;
¥
weightForeground = numOfPixels - weightBackground,;
if (weightForeground == 0) {



return threshold,;
by
sumBack +=t * histogram([t];
double meanBackground = sumBack / weightBackground;
double meanForeground = (luminanceSum - sumBack) /

weightForeground,;
double varBetween = weightBackground * weightForeground *
Math.pow(meanBackground - meanForeground, 2);

if (varBetween > maxVariance) {

maxVariance = varBetween;

threshold = t;

}

return -1;
[Ilo6 HaouyHO TOKAa3aTH MPAIE3AATHICTh AITOPUTMY, 3aCTOCYEMO HOTO st
3HaXOJ/KEHHsSI ONTUMaJIbHOTO TIOPOTy Ta TMOJAJIBIIOI CEerMeHTalli 1u@poBoro

300pakeHHsI KIITUH KPOBi (puc. 2).
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Puc. 2. — OpurinasibHe Ta cerMeHTOBaHe 300paXXeHHs KJIITUH KPOBI
BuchHoBok. Y pe3ynbTaTi IpOBEACHOTO JOCTIKEHHS 0YJIO PO3TSIHYTO TEOPit0

CerMEHTaIlil pacTpOBHX 300pakKeHb Ha MPUKIIAIl OJJHOTO 3 HAMIOIIMPEHIIIINX METO/IIB

rJ100aNbHOrO MOpPOryBaHHS — anroputMmy Oiy. IMmiieMmeHTauiss anroputmy Oyiia



BUKOHAHA MOBOIO mporpamyBaHHs Java. [loganbini po3BiiKM MOB’si3aH1 3 1HIIUMHU

crioco0aMu CerMeHTaIlii 300pakeHb 1 KOMIT FOTEPHOTO 30PYy.
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Article talks about the work of the Institute of Cybernetics in 50-60s. of 20th
century, about various achievements and successes in the field of computer
engineering, programming, artificial intelligence, neural networks, image and text
recognition, digital economy.
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oyno crBopero O6unciroBanibHuil IeHTp AH YPCP, sxkuit ouonus B.M.I'nymikoB. Y
1962 p. O6uncnroBanbHU 1IEHTP OyI0 peopranizoBaHo B [HctuTyT KibepHetnku AH
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Bxxe 3 camoro moyaTky CBOTO ICHYBaHHS TEMHU JOCHIIKEHb [HCTUTYTY
CTOCYBaJIMCA BCIX HaMakTyaNpHIIIMX HamNpsMIB PO3BUTKY KIOEpHETUKH Ta
obuncoBanbHOI TeXHIKH. [Tounnatoun 3 kiHig 50-x -moyatky 60-x pp., B [HCTUTYTI
OyJu TOCSATHYTH pPeasibHI Pe3yIbTaTH, SKi Hi B YOMY HE MOCTyHaIKCs, a 6arato B YoMy
1 BUNIEpe KAl CBITOBI IOCSTHEHHS TOTO 4acy.

VY 1962 p. Buxoautk kaura B.M.I'mymkosa "Cunte3 mudpopux aBromaris'[1],
ska OyJia TMi3HIIIEe MepeKiajeHa aHriicekoo MoBoro 1 BugaHa B CHIA Ta Garatbox
KpaiHax CBITY. 3a IIUKJ poOiIT 3 Teopii aBToMatiB y 1964 p. 'mynikoB OyB y10CTOEHHIHA
Jlenincekoi mpewmii. Lli poOoTH ciyryBamu MmoyaTkoM MOOYJIOBH MaTEMaTUYHOTO
amapaty g npoekryBaHHA npuctpoiB EOM Tta cammx EOM. [Jo mporo wyacy
IPOEKTYBaHHS KOMI'IOTEPIB HacaMIepel CIUpayiocss Ha 1HKEHEPHY Ta MaTeMaTHUHY
IHTYIllII0, HA JIOCB1J PO3POOHUKIB CUCTEM, a HE Ha CYBOpPY HAyKOBY Teopito. Pobotu
['mymkoBa Ta CHiBpOOITHHKIB IHCTUTYTY KIOEpPHETHKH JO3BOJIMIM CTBOPIOBATH
OOYHUCITIOBANIBHY TEXHIKY, KOPUCTYIOUHCh MaTEeMaTHYHHM amnapatoM "HH(PPOBHUX
aBTOMATIB".

VY 1958 p. Oysio BHU3HAYEHO OCHOBHI JOBTOCTPOKOBI MPOTPaMH JOCTIIKEHb 3
TEOPETUYHOI Ta NpuUKIanHOi KibepHetuku. Y 1960 p. B.M.I'mymkoBum Oyiio
MpoBeeHO (PLIOCOPCHKUI aHadl3 MPEeaMETIB 1 METO/AIB HAyKU KIOEPHETHUKH, SKHM
3armovyaTKyBaB iX HOBe TpakTyBaHHs [2]. Hagani ne TpaktyBaHHs OyJio MPUKWHATO SIK
OCHOBHE Yy CTaTTAX 3 KiOepHeTUKH B YKpaiHcbkiid Pansacekiit (1961), Benukiit
Pansucobkiit (1973) 1 bputanchkiit eHITUKIOTEIIsIX.

Ha nouatky 60-x pokiB B IHcTuTyTi CcTBOproeTbcsi Hu3zka EOM mmpoxoro
npu3HayeHHs. Lle 1 nepma B CPCP naniBnpoBigHukoBa mamusa "J{Hinpo" (1961p.),
sIKa BU3HAYMJIa HOBI IIIJIIXH aBTOMAaTH3allli BAPOOHUIITBA Ta TEXHOJIOTTYHHUX ITPOIIECIB.
(I'mymikoB B.M. u ap. YMIIH "Iuenp". Y noctoBepenue o peructpaunu Komurera
o jienam u300peteHnii U oTkpbITHid Ne 30632, 1962).

3 ki"usg 50-x pokiB [nymkoB po3nodynHae pobOTy Haja MallOyTHHOIO, MaOyTh,
Hali3HAMEHUTIIOK cepieto kKuiBcbkux EOM "MMUP", Tak 3BaHOr0 MaivmHow s
[mxenepuux PozpaxynkiB. Y HboMmy [NymIKOBUM 3aKkiala€eTbCsi MPHUHIIMIL

inTenexkTyamsanii EOM. Byno nmocraBiieHO 3aBIaHHS MaKCUMAaJIbHO 30JU3UTH MOBY



CIIUJIKYBaHHS JIIOJMHM Ta MaIlMHU. Y pe3yibTaTi Ha MammHax cepii "MIP" mormm
MpaloBaTH 1HXEHEpH, HAYKOBIl, CTYACHTH 1 HaBiThb WIKOJSApl, SKI HE Maiu
CIeliayIbHUX HAaBUYOK y TporpamyBanHi. Ilepma mamumHa 111€i cepii mij Ha3BOIO
"IIpominp" Oyna 3amymieHa B cepiiiHe BUpoOHUUTBO B 1963 p. Cepis mamumH
"IIpominb-MIP" o3HameHyBana coOOI0 HOBE CJIOBO CBITOBIM MPAaKTUIl CTBOPEHHS
00YHCITIOBANIbHOI TEXHIKU. Y HIM OyJI0 3aCTOCOBAaHO HHU3KY HOBOBBE/ICHb: B1JI IaM'sATi
HAa METaNi30BaHMX KapTax [0 MPUHIUIY CTYHIHYACTOTO MIKPOIPOTPaMHOIO
yIOpaBIiHHS, Ha sike ['TyIIKOB 3roJioM OTpUMaB aBTOPChKe cBijonTBo. Ha sxanb, Ha
MDKHApOIHOMY PiBHI 1IE€W BUHAXI1]] 3alIaTEHTYBAaTH HE BAAIOCS, OCKIIbKU PaassHChKMiA
Corw3 y nei yac mepeOyBaB IMiJ CAaHKIISIMA Ta HE BXOJAUB 10 MiXKHaApOJAHOTO
NaTEHTHOTO coro3y. OJHaK MOXKHA CMUIMBO CTBEPIXKYBaTH, IO OOYHMCITIOBAIBHI
MAaIlMHU L1€1 cepii CTan Mpoodpa3aMu Cy4aCHUX NEPCOHATBHUX KOMII'FOTEPIB, 1 B HUX
BIIEpIIIe OyJiM peasTizoBaHi MPUHIIUIH, HA SKUX MEPCOHANIbHI KOMIT'IOTepU 0a3yr0ThCs
ChOT'OJIHI.

B InctutyTi kibepHeTHKH y pokH M1 KepiBHUITBOM K.JL.FOmeHKko CTBOpIOEThCS
repiira MoBa aBTOMAaTHYHOTO MPOrPaMyBaHHs BUCOKOTO PiBHS - aapecHa MoBa [3].

VY rany3i nporpamyBaHHs [ymikoB AOTpUMYBaBCs 171 MOBHOI aBTOMAaTH3aIlil
PO3p00OKHU Iporpam Ta BeieHHs1 o0uuciaeHb. CboroaHi Mu 6a4numo, 10 TporpaMyBaHHSs
MIUIo came UM nuisixoM. Amke A 50-x pokiB MUHYJIOTO CTOMITTS IeH nuisix OyB
peBomtomiinuM. [nmymkoB cdopmymoBa o e me 1957p. [5]. Crarrsa
3aKiHYyBaacs cjaoBamu: "Y pasi peasnizallii METOy y BCii HOro MOBHOTI MaIlnH1 Oye
JOCTaTHBO "MoKa3zaTu" marip, 3 HaJPyYKOBAaHMM Ha HOMY 3aBJaHHSIM, 11100 BOHA 0e3
MOAJIBIIIOTO BTPYYAHHS JIOAMHHU TIOYajia BHPIINIYBAaTH 3aBIaHHS 1 BUIana 4Yepes
IEAKUN Yac BIAMOBIAG" .

Y 1957 p. I'mymikoB BHCTymae 3 OJHIEID HOBATOPCHKOI 17€E€H0 - CTBOPEHHS
MO3romnoI0HUX CTpyKTYyp [4]. Bin cTBepmKkye, mo Ail MamuH (OH-HEMMaHIBCHKOTO
TUITy JIy>K€ BIIPI3HIIOTHCA BiJI NMPHUHIMIIB POOOTH JIOACHKOTO MO3KYy. MarmnHa
3BOAUTH apu(METHUHI Orepallii 10 JIOTIYHUX, a JIOJICBKUA MO30K — HaBIaku. Tomy,
IIIBUIKO BUKOHYIOUH Ofeparlii apu)METUIHOTO TUITY, MalllMHA BiJICTA€ Y BUKOHAHHS

noriyHux omnepaui. Takum umHoM npu crBopeHHi EOM ['nymikoB npomnoHyBas



BUKOPHUCTOBYBATH TaK 3BaH1 MO3KOIO10H1 CTPYKTYPH, SIK1 O SIKOIOCH MIpOIO IMITYBaJIH
pOOOTY JIOJICBKOTO MO3KY.

3rogoM 1 iies JAriia B OCHOBY CTBOPEHHS PEKYpPCHUBHOI MAalIMHU 3
napanelbHUMU OOYHCIEHHSIMH, fKa CTala NepUIUM PaJASHCHKUM CYNEpKOMIT'FOTEPOM
Ta OyJna peanizoBana y 3amizi y 1982 p. Ha 3aBoxi y M. [lensi. Ha sxanb, ['mymkoB Tak
1 He 3MIr MobauyuTH, CTBOPEHI 3a HOro inesmMu MakpokoHBeilepHi EOM. Ines
MaKpOKOHBe# epa Oyna o3ByueHa B.M.I'mymkosum y 1974 p. na xonrpeci [FIP.

3 kiHng 50-X pokiB [HCTUTYT HEYXWIBHO Oepe ydacTh y poOOoTax i3 MITYYHOTO
iHTEeNneKTy. BenmyThCcsl MOCHIIKEHHS 11100 BHUBYEHHS POOOTHU TOJIOBHOTO MO3KY
monauHu. Benuka yBara MNpUIUISETHCS CHUCTEMaM, 10 CaMOOPTaHI3yIOThCS 1
CaMOBJIOCKOHAJIIOIOTHCSI, aBBTOMATUYHOMY JIOBEICHHI TeopeM. BenyThbes nocipkeHHs
3 po3mi3HaBaHHs 00pa3iB 1 pO3II3HABAHHS CJIIB JIFOJCHKOT MOBHU. 3apa3s 13 pe3yJIbTaTaMH
IIUX POOIT MU 3YCTPIYAEMOCS MOBCIOJIHO, MTOYMHAIOYM BIJl TEKCTIB 3alUTIB y PI3HUX
MOIIYKOBUX CHUCTEMaX, 3aKIHUYIOYM MpOorpaMamMH po3Mi3HAaBaHHA O0JIMY y METPO.
[lepmii pe3ynpTaTy BITUM3HSIHOI HAYKH 3 IUX HaOpsMiB OyJiM oTpuMaHi B [HCTUTYTI
KiOepHETHKH I1e Ha moyaTky 60-x pokiB [6].

3yNUHUMOCA TOKJIaHIIIEe HA €KCIIEPUMEHTI 3 pO3MI3HABAHHSIM MOBH, AKUH 0YJI0
npoBeieHo B [HcTuTyTi KibepHeTrku B 1961 p. ta 1962 p. ¥V ui poku H.Mimenko 0yB
3aIpOrPaAMOBAHUM  AJITOPUTM, 3alporioHoBaHui B.M.I'mymkoBuM 111 HaBYaHHS
mammnan "KuiB". Ilporpama cknananacs 13 400 xkomann. Hanpuknan, B ongHoMy 3
EKCIIEpUMEHTIB BUKOpHUCTOBYBasiucs: 40 iMeHHUKIB, 51 fdiecioBo Ta KuIbKa
NpUHMEHHUKIB. MalrHa Maia BU3HAUUTH OCMHUCIICHICTh a00 HEOCMHUCTIEHICTh (Ppa3,
CKJIQJIEHUX 13 LUX cJiB. EKCriepuMeHT 3arajioM NpOWINOB YCIIIIHO, KPIM OJHOTO
Kypio3y: ¢pasy "iHxKeHep 3HaXOIUThCS Ha KyxH1" MaIlliHa BIJIMOBHWJIACS CIIPUAMATH
K OCMHCIICHY, HE3Ba)Kal0UM Ha BCl cTapaHHs nporpamicta. [loMunku 3HalTH Tak 1 HE
BAasoch [7,8].

Y 1962 p. I'mymikoB Buctynae B Mronxeni Ha Cumnosiymi 3 pe3yjibTaTaMu
bOro 3aBHaHHS. Moro BucTym pobuth dypop, i, 3 HpOro uacy, [JIyIIKOB cTae

He3MiHHUM wieHoM [Iporpamuoro komitery IFIP, a 1974 p. 1 ouomntoe iioro.



V ueit nepiof mij KepiBHUIITBOM [ y1ikoBa B [HCTUTYTI KIOEPHETUKH BEAYThCS
poboTtu 3 HepoHHUX Mepex. PoO0oTH moB'A3aHi 3 po3mizHaBaHHs 00pa3iB. Lle nepexina
710 BUBYEHHS OaratonapoBUX CUCTEM, a TAKOX CHUCTEM 13 3BOPOTHUMH 3B'S3KAMH, 1110
neperunatotbes [10]. Ilepexin Big moOynoBM HaBYAIBHUX MOCTIIOBHOCTEH METOAOM
HE3IC)KHUX BUTIPOOYBaHb 70 MOOYI0BH B BUTJISIAI MapKiBCHKUX JIaHITIOTIB [11].

OaHUM 13 TOJIOBHUX HANPSIMIB IILOTO TIEpioty OyJiu poOOTH 31 CTBOPEHHS €JMHOT
OHJIAallH CHUCTEMHU YIPABIIHHA HAIlIOHAFHUM TOCIOJAPCTBOM KpaiHH, sIKa 3TOJ0M
orpuMana Ha3By 3/IAC (3aransHa lep>kaBHa ABromatu3zoBana Cucrema). Ha mouarky
60-x B [ncturyTi kibepuetukn AH YPCP Bnepiie y cBiTi 0yJi0 BUCYHYTO KOHIICTIIIIIO
cTtBopeHHs Mepexk EOM, iepapXi4HHX CUCTEM YNPaBIIIHHS €KOHOMIKOIO KpaiHu. byso
PO3p00JIEHO €CKI3HUI NMPOEKT JAepaBHOI Mepexi oouncmoBanbHuX HeHTpiB €1CBI]
(Enuna llepxaBna Mepexa O6uncmoBanbaux Lentpis) [12].

CporoJiHi MM 3aXOILTIOEMOCS cydacHUMU TpeHamu B IT. Ane, sik Mu 6auumo 3
i€l poOOTH, MO CyTi, HOBUMHU 0Oarato 3 IuX TpeHIIB He €. | HelpoHHI Mepexi, 1
IITYYHUN 1HTENEKT, 1 pOOOTOTEXHIKA, 1 CHCTEMH, L0 CAMOHABYAIOThCS, 1 LHU(PpPOBA
€KOHOMIKa Oynu BiZIOMI Ha 30p1 KOMITIOTEpoOyayBaHHA. | HE TiIbKM BigoMmi, a i
aKTUBHO po3BHBaNHCs, mounHatroun 3 50-60-x pokiB mMuHynoro ctomittsa. I{o6
ChOT'0JIHI MU KOPUCTYBAJIKCS LIMMU 3100yTKaMH [UB1LTI3a1l11 KiJIbKa MOKOJIIHb BUCHUX
BKJIQIAJIM B PO3BUTOK ITUX 17IeH cBOIO mpalfro. OcoOJIMBO X0UeThCs BiA3HAYNTH HAITy
YKpaiHCbKy BITUM3HSAHY Mikoiy IT. Bueni Inctutyty KkiOepHeTMKHM Ha Yol 3
['mymkoBuM He Juine Opaju y4acTh y OIBIIOCTI 3 IIUX POOIT, a i 3poOUIIN 3HAYHHIMA

BHECOK y CBITOBY HayKy 3a 6araTbMa HaIpsiMKamu, a B ICSIKUX OYJIH MEePIITIMHU.
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3ACTOCYBAHHSA MOJIEJIEM I METOJIIB IITYYHOI'O IHTEJIEKTY
P BUSHAYEHHI BPOXKAMHOCTI CLJIbCBbKOT'OCIOJAPCHKNX
KYJbTYP

Dopmynoemuvcs 3a0aua BU3HAUEHHSL 8I0N0BIOHOCIE MINHC 3HAYEHHAMU [HOEKCI8,
SKI 61000paA*CYIOMb KIIbKICHI OYIHKU CIMAHY POCIUHHO20 NOKPUBY, MA CMAHY 3PILI0CI
POCIUH 0esko20 KOHKpemuoz2o noas. Ilpononyemuvcs cpopmanizayia yiei 3adaui
WLIAXOM — 3ACMOCYB8AHHS — HeUpOMepexcHux  mexnonoliu. Hasooumvca cxema
3a0e3nedenHs NIOBUWEHHS 8POIACALIHOCMI NOJIB, 3ACISHUX CLIbCbKO20CNOOAPCHOKUMU
KYyJbmypamu, 3a paxyHox smenuenHs empam. I Ipononyemucs nepeiik nepcnekmueHux
HANpsAMKi6 00Ci0NCeHHs Ol YOOCKOHANIEHHS Yb020 NPOYEC).

Knwuogi cnoea: inoexcu cmawny pociurn, empamu 8poxcaio, (popmanizayisi,

HeUpoMepedCHa 3aNeHCHICMb, ONMUMI3AYIUHA 3a0ayd.

The task of determining the correspondence between the values of the indices,
which reflect quantitative assessments of the state of the vegetation cover, and the state
of maturity of the plants of a particular field is formulated. It is proposed to formalize
this problem by using neural network technologies. A scheme for increasing the yield
of fields sown with agricultural crops is given. A list of promising research directions

for improving this process is offered.
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Beryn. ABromaTtu3oBaHe BU3HAYEHHSI MOTEHIIWHOI BPOXKAHHOCTI MOCIBHUX
IUION] Ha ChOTOJHI € aKTyallbHOIO MpobsieMoro. [liABUIIeHHS BpOXKaHOCTI KyJIbTYp
MO>KJIMBE TEpII 32 BCE MIJISXOM MiHIMI3allil BTpaT MpH 30MpaHHI BpPOXKar0, BYUACHOTO
MoyaTKy 30MpaHHS BpOKal0, MPAaBUIBHOTO HAJAIITYBaHHS CLICHKOTOCHIOIAPCHKOT
TEXHIKH B MPOIEC] KHUB TOIILIO.

IlocranoBka 3anaui. Hexaif 3amano HaOlp JaHMX, K1 XapaKTEpPU3YIOTh CTaH
3pUIOCTI ACSIKOTO OIS, BimomMo Takok, 10 peTPOCTIEKTUBHI JIaHi MO0 BPOKANHOCTI
[OTO TOJISI Y TMOMNEpPE/HIX MOCIBHUX ce30HaX. JlaHi MoxyTb OyTH HamaHi y

TaOIMYHOMY BUTIISIA1 a00 MpH Bizyamizallii — y BUTTISAL KapT BiANOBIAHOTO ToJs [1].

A. NDVI kapTa

B. LLikana BpoxaiHocTi
TOH 30,41-10,00 10,00-9,00 9,00-8,00 8,00-7,00 7,00-6,00 6,00-5,00 5,00-0,47
ra 46,30ra 11,97 ra 1258 ra 15,72 ra 21,56ra 20,84 ra 57,80ra

Pucynox 1. Inoexcna kapma nons (82opi) ma kapma epodcaHocmi (6HU3Y).



Hexaii 3agano nBi kaptu (pucyHok 1):

— K1 — innmekcHa, sxa 3po0JieHa 3a JOTOMOT OO CYITyTHUKA;

— K2 — kapta BpokalHOCTI MO JIISHKAX I[bOTO X MOJIA, SKa ojep)kaHa IiCIs
300py BpOKaro 3acisiHOI Ha MOJIi CLIILCHKOTOCTIOAAPCHKOI KYJIBTYPH.

Kapty K1 moxHa ofeprkatu 3 CynyTHHKA, A€ BiTOOpaXeHO 1HACKCH T03PIBaHHSI,
3 IUIONIEI0 KOKHOT AUISTHKH. MU MaeMO 3Ha4YC€HHS 1HJIEKCY JI03piBaHHSI, Ta BIIOBIIHY
IJIONLY TOJS, SIKy 3aiiMae KyJbTypa, CTUTJICTh SKOi BigoOpakeHa BiAMOBIIHUM
1HIIEKCOM.

[IpakTnyHO 111 JIISHKKA 1I€HTHYHI 3a 1UIomer. OcoOIMBOCTAMH  TaKoi
Bi3yam3alli € Te, 0 3€pHO Ha AUIAHKAX 3 HU3bKUM 1HAEKCOM, OUIBII CyXe, Kpalle
00MOJIOUY€ETHCS, TaM JIe BOHO OLIBII BOJIOTE, TUM OLIBIIMMHU € BTPATH, aJ»Ke KOMOaiH
HaJlallITOBaHUM Ha 301p caMe CyXoro 3epHa.

B pesynpraTti amamizy gaHux 1ux AUITHOK Ha moisax K1 ta K2, moxHa
BU3HAYUTH JICSKI 3QJIC)KHOCTI Ta sIKa BpOKaWHICTh OyJ1a Ha KOXKHIN JTUTSHII, MO0 SKO1
B1JIOMO TIE€BHI 3HAYEHHAM 1HJIEKCY. PI13HUIIS M1 BPOKaMHICTIO HA AUISTHKAX 3 HU3bKUM
BETCTAI[IMHUM 1HJEKCOM, 1 Ha JIISHKaX 3 OUIBII BHCOKHM ITOKa3HMKOM MO’KHA
BBAJKATU BTpaTaMu, MPUUYMHOIO SIKUX € PI3HUHU pIBEHb J03pIBaHHA 3epHAa. B mpomy
MPUKJIa1l arpOHOM BUOMPA€E HAIAILITYBaHHS KOMOaiiHa, Op1EHTYIOUMCH Ha OLIIbII CyXe,
OCKUJIBKH HOTO TUIomIa € OUIbIIOo. Y BHMAAKY, KOJH ILIOIIA 3 OUIBII CUPUM 3EPHOM
OyJsia Ou OUIBIIO0, TO arpOHOM HaJIAIITOBYBaB OM KOMOaH mij Oulbil cupe, Toal O
BTpaTH HA JUISTHKAX 3 OUIbII CyXuM Oyiu O OUIBIINM, aJKe 36pHO OCUTIAEThCA. Takum
YUHOM, PI3HUIIA B MOKa3HUKAX 1HJICKCY Ta IUIOIIA IT1T IUMHU IUITHKAMH € TOYaTKOBUMU
3HAYCHHSIMHU MapaMepiB I aHATI3y.

Ha ocHOBI 1IuX TaHWX BHHHUKAE 3a/1ada OJICPKaTH OILIHKY MOKJIMBUX BTpaT, SIKi
BUHUKJIM BHACIIJJOK HEPIBHOMIPHOT'O 1I03pI1BaHHS 3€pHA HA KOHKPETHOMY MOJI1. 3B1JICH
BUTIKA€E 3a/1a4a — HA OCHOBI OI[IHKA HEPIBHOMIPHOCTI JO3PiBaHHSA, PO3YMIHHSI IO
M TUJITHKaMU 3 PI3HUM PIBHEM J03piBaHHS BU3HAUWTHU MOTEHIIMHI BTPATH BPOXKAIO
3aCisTHOI Ha MOJI1 KyJbTYPH.

JlonoBHEeHHs1 00’ €KTUBHUX JaHUX. /(715 MOOY10BM MaTeMaTHYHOT MOJIEII 3a1a4l

onTUMI3allli MOCIBIB Ha 3aJaHOMY TOJI, JIJIsl 3HAXO/PKEHHS PO3B’SI3KY IIl€l 3aa4i Ta



JUTSL TIPO30POCTI TOCATHEHHS METH JIOCHIJIKEHHS OyJIeMO KOPUCTYBAaTUCS amapaToM
BBEJICHHS JOJAaTKOBHX €BPUCTHK, SKHA I0Ope 3apeKoMEeHAyBaB cebe y ciabko
CTPYKTYPOBAHUX Ta HECTPYKTYPOBAHUX MPEIMETHUX 00JacTIX [2].

O4eBHUIHO, 110 Y OUIBIIOCTI BUIMAIKIB 3aBXKIU Oy/e HE BUCTAYaTH JTaHUX I0]I0
BpokaiiHOCTI mois. Lle moB’s3aHO 31 CKIaAHICTIO 1HGOPMAIIHHOTO 3a0e3MeYeHHS,
BIIMIHHICTIO peajlbHUX YMOB BiJ 3MOJIeJIbOBAaHUX TOIIO. 30KpeMa, Ha BPOXKAMHICTb
OyoyTh BIUIMBaTH TIOTOJHI yMOBM, CTaH TPYHTY, OCOOJHMBOCTI BHU3pIBaHHS
CUIBCBKOTOCTIONAPCHKOT KYJIBTYpU, TEPMIHM Ta YMOBH 300py BpOXKaro, pPIBEHb
KOPEJISAIil MK 30BHIIIHIMHU CIIOCTEPEKEHHSIMHU Ta arpOHOMIYHUMH OCOOJIMBOCTSIMU
KYJbTYpHU TOIIO. Y 3B’SI3KYy 3 TAKUMH PO301KHOCTSIMHU MIX 1]1€a1130BAHOI0 MOJEILTIO
Ta TPUPOJHOIO PI3HOMAHITHICTIO CLIBCHKOTOCIOAAPCHKUX YTiJb CIHiJI BBECTH
J0JTATKOB1 €BPUCTHKH TSI TOTIOBHEHHS CUTYAIIil, sIKa MOJICITIOETHCS.

Espuctuka El. IcHye maremartnuyHe 3a0e3leyeHHs, SIK€ € IHCTPYMEHTOM
BUSIBJICHHSI BIJIITOBIHOCT1 MK JUISHKAMH.

OueBHIHO, 1O 3a JOMOMOTOI0 BUSIBJIEHHS TaKOi BIAMOBITHOCTI MOXe OyTH
BCTAHOBJICHA 3aKOHOMIPHICTh Ta BHSBJICHI CITIBBIIHOIICHHS ITOKA3HUKIB, SKi
CIIOCTEPITaloThCsl Ha «iHJAEKCHOMY» mojii K1 Ta peaJlbHUM CTaHOM LBOTO K TOJIS,
BIJI0OpaKE€HHs SKOT0 MpeACTaBIeHO KapToro K2.

EBpuctruka E2. Ha tux ainsakax nons K1, ge MeHIIMiA BereTaiiHui iHIEKC, €
BUIIIOI0 BPOXKAMHICTB, 10 3HAXOIUTH CBOE BiIOOpakeHHS Ha KapTi K2.

EBpuctuka E3. Ha mingakax momns K1, e 3adgikcoBano OLIbIINI BereTamiiHui
1HJIEKC, BPOXKAMHICTD € HUKYOIO, 110 3HAXOIUTh CBOE BIIOOpakeHHs Ha KapTi K2.

EBpuctuku E2 Ta E3 103BOsI0TE MOOYAYBaTH CTpATETiio 300py BpOXKAIO Ta
HaJIAIITyBaHHs KOMOalHIB Ha PIBEHb BOJIOIOCTI 3epHa Ta CTyMeHs Horo cTUriocTi. Bin
aJIeKBAaTHOCTI TaKOIro HaNAIITyBaHHA KOMOAWHIB y KIHIEBOMY PaxyHKY 3aJI€KUTh
PIBEHb BTPAT BPOXKAIO HA TOJII.

Chopmynroemo 1€ OHY OUYEBHAHY EBPUCTHKY, SIKA € HEOOXITHOK JIs

PO30POCTI BUKJIAZACHHS CXEMHM IIJIBUILIEHHS BPOXANHOCTI CUTbCHKOTOCIOIAPChKHUX

KYJIBTYD.



EBpuctuka E4. 3amaua BUpIBHIOBaHHS [I03pIBaHHS POCIMH € HEOOX1THOIO
HepeayMOBOIO MiHIMI3aIli1 BTpaT.

3po3yMisio, 110 MPaBUJIO, BUKIaJeHe B eBpUCTUIll E4, € OMHUM 3 YMHHUKIB, alie He
HaNCYTTEBILINM,

MartemMaTu4yHa Mojedb €(PEeKTUBHOIO iHCTPYMEHTY aoCTigxKeHHs. s
TaKuX KyJbTYp SK COHSIIHUK, pilak, IWIIEHUIs 1 JeKl 1HII TPaJuIliiHO
3aCTOCOBYETHCSI arPOHOMIYHUN TIPUIOM, SIKHI OJIepKaB Ha3By Jecikamis. Bin nmomsrae
B TOMY, IO BHOCHUThCS CHEIlaIbHUI Tpenapar, sSKUuid MPUCKOPIOE JO03piBaHHS, Ta
MiJICYIIyE POCIUHU. AJie caM Tpermapar Ta HOTO BHECEHHS CYIPOBOKYIOTHCA
JOJTATKOBUMH BUTpaTaMH. TOMY TOCITOAAPHUKY BKIMBO 3PO3YMITH, UM BHIIPaBIaHi
TaKi BUTPATH, aJ[PKE€ MOKE TPAIUTUCS, 110 MOTEHIIIIHI BTPATH € 3HAYHO BUIIMMHU, HIXK
BHUTpATH Ha BHECEHHS MIpemapary.

Hi okpemi 3acobu 3aXMCTy POCIIHH, Hi 1X CUCTEMHU HE 301IBIITYIOTh BPOKAMHICTh
KyJabTypu. BoHM TUIBKM NarOTh 3MOTYy 30€perTH, 3MEHIIUTHA BTPATH TOTO, IO Oyi0
3aKJ1a/IeHO B TEHETHIIl HACIHHS, CUCTEMI OOpUB, cUCTEMI OOPOOKU IPYHTY, TPUPOIHY
POJIIOYICTH Ta TOIIO. | ajeko He 3aBkau, €PEeKTUBHHM 3aXUCT Ha MOYATKY BETeTallli,
HE MO)XX€ OYyTH HIBEJIbOBAHUM MOAAIBIIMMUA arpOHOMIYHUMHM MOXHOKaMu abo
MMOTOHUMHU YMOBaMH.

JIyist BUSIBJICHHSI 3aKOHOMIPHOCTEHW HE MOKHAa BUKOPHUCTATH TMPOCTY JIHIHHY
(YHKLIIO 3 PI3HUX NPUYMH: PI13HI COPTU POCIUH, PI3HUN MEPIOJT PO3BUTKY KOKHOTO
COPTY, PI13HUH MMOTEHIIIa] CEPEAHBOT BpOKAWHOCTI, P13HI 3HAUCHHS 1HACKCIB TOIIO. AJe
OCHOBHHM YMHHHUKOM Y IIbOMY BUTIAJIKy € HEPIBHOMIPHICTh PO3BUTKY. 3a JOIIOMOTOIO
CYyYaCHHUX METO/IIB CIIOCTEPESIKECHHS € MOXIIUBICTh OJIEP)KAaTH3MOKEMO MaTH 3HAYEHHS
1HJICKCY 10 BChOMY IIOJIIO, Ta BU3HAYUTHU BIIXWUJICHHS 3HAYEHBb 1HJIEKCIB MO KOXKHIM
JUJISHIIL B1JT CEPEHBOTO 110 BCbOMY IOJII0. 3a pe3yibTaTaMHi POOOTH 3€pHO30MPaTbHUX
KOMOalHIB MOYKHA OTpUMATH 0a3y BPOKaHOCTI MO KOKHIH JIIJISTHIT 3 KOMOAHIB TIPH
30upanHi. B pesynbpTaTi 1BOTO 3’SBISETHCS MOKIWBICTH OI[IHUTH BIIXWJICHHS BiJ
cepeaHbO1 BPOXKAMHOCTI SIK Y OUIBIINMN, TaK 1 B MEHIIIUN OIK.

Ha ocHOBI X JaHMX, BUKOPUCTOBYIOUM HEUPOHHY MEPEXY, MOKHA 3HAUTH

3B'A30K MK 3HAUCHHSIMU 1HJIEKCIB (BIIXWJICHHSMH BiJ] CEPEAHBOTO IOKA3HUKA),



IUIOLIAMU M1JT KOKHUM 3 IIMX MOKA3HUKIB Ta BTpAaTaMM BPOXKaI0, sIKI MOXYTb OyTH,
SAKIIO KOMOAWH HaNAITOBAaHWNA HAa TAaKWW CTaH JO3pIBaHHA POCIHH, SKHA Ma€
HaWOIBITY TUIONTY Ha JOCTIHKYBAaHOMY MoJIi. JIJIsl IbOTO BBOJATHCS NIEPBUHHI JIaHi,
HA OCHOBI SIKUX OJIEP)KYIOTBCS TMIEBHI OLIHKU BTPAT, 1 MOTIM MPOBOJUTHCS HaBUAHHS
HEHPOHHOI Mepeki Ha OCHOBI HOBUX JaHMX. B pe3ynbTaTi IbOro HaBY€HAa HEMpPOHHA
Mepexka Moke OyTH BUKOPUCTaHa ISl OLIHKU MOTEHI[IAIbHUX BTPAT Y HACTYITHOMY
CE€30HI1 MIATOTOBKH JI0 )KHHB.

JIns  AOCTOBIPHOrO MPOTHO3YBaHHS MaMOyTHBOTO BPOXKAaKD HEOOX1IHO
BU3HAYUTHU GyHKIIOHATBHY 3aJIEKHICTh M1%K CTaHOM JI03piBaHHS
CITbCBKOTOCTIONAPCHKUX ~ KYJBTypaM, TOCISHMX Ha TIOJSIX, Ta pe3yJbTaTaMu
JTUCTAHIIIMHOTO CIIOCTEpeKeHHs 3a HUMHU. L[ 3anmexHicTh MOke OyTd 3HaiifieHa y
aHaJIITUYHOMY BUTJISIIII 200 3 JOTIOMOTOI0 3aCTOCYBaHHS HEMPOMEPEKi.

Jlist moOyoBM MaTeMaTHYHOI MOJIENI BU3HAUEHHS 3aJIe)KHOCTI MK KapToOlo
inaekcaiii K1 ta kapToro BposkailHOCTI 110T0 K 1ot K2, BBe1eMo Aesiki o3HaueHHs
JUTSI HEPOHHOT MEPEK1 Ta MapaMEeTPIB II€T MEPEKI.

Bxinni mapametpu:

0 . . . . .
P, — BosoricTs HaciHHA B AiISHII IPOBEAEHHS 00JIIKY, %o.
0 : . " " oo
P, — Bomoricts Hacinus "Ha xpyr", %;
o .. . ..
P; — KinbKicTH paMOK 3a1iSHUX B AOCIiJ, IIT.;
0
P, — mumoma moss, ra;
0, .
Ps — % Bix muIomi oI,

0 :
Pe — 3Hauenns inmekcy;

0 o
P; — cepenniii ingexc mo nosro 3 FarmShots.

Buxinni mapamerpu:

1 o
P, — YpoxkaiinicTs Kr Ha ra 3 moJs;

1 :
P, — 3aranpHa Bara BTpar HaCiHHS 3 paMOK, TpaM;



1
P; —Brparu Ha 1 ra, xr;

1 . o .
P4 — % BTpar Bix ypoKaiHOCTI 3 T4,

1
Ps —BTpaTu 3 moss, Kr.

[To3naunmo HEHpOMEpEKHY 3aJISKHICTh MiX BUPOIIYBaHOIO
CLIbCHKOTOCTIOAAPCHKOIO0 KYJIBTYPOIO Ta BETETAIMHUMHU 1€KCaMH, IKI MOXKYTh OyTH

BU3HAYEHI JMCTAHIIIHO, Yepe3

M (p,p;), i=1..,7; j=1...5

1e IOiO d=1..,7 _ muoxuna BxigHux napamerpis, p}1 J=1...5 _ vnoxuna
BHUXIJTHUX IMAPaMETPiB HEUPOHHOI MEPEXKI.

OT1xe, 3a71a4a BU3HAYCHHSI 3QJIEKHOCTI MK Ha0OpaMu JTaHUX, SIK1 BIAMOBIAAIOTh
HOJI0 3 TOKa3HUKaMHM, MpeAcTaBieHMMH Ha KapTi K1, Ta mpomy X mMoiw0 3
MOKa3HUKaMHM, MpeacTaBlIeHMMH Ha KapTi K2, moxxe Oytu (opmanizoBaHa Takum

YUHOM:
M(pf,p})—)max, 1)
piOEPO;i:]"'"’7; p}ePl’jzl,---,5, (2)

ne P° —muoxuna JOMYCTUMUX 3HAYEHb BXITHUX IapaMeTpiB, P! — MuoX)uHA
JIOMYCTUMUX 3HaY€Hb BUXIJTHUX IMapaMeTPiB.

HimeoBa ¢QyHkmis Buay (1) BigoOpaxkye HEUPOMEPEKHY 3aJEKHICTh MIX
BXITHUMHM JaHUMHM, SIK1 3HAHIUIM CBO€ BimoOpakeHHS Ha kapTi K1 Ta BuXimHHMHU
JTAHUMH, SIKI OJIEp’KaHi B pe3yJbTaTl JOCTI/DKEHHS pe3yJbTaTiB 300py ypoKaro i
3HAUIUIM CBOE BioOpakeHHs Ha KapTi K2. OOMexeHHs BuAy (2) € MpUpoOHO 3a1aHOK0
MHOXHHOIO JOMYCTUMHX 3HAYCHb BXIJHUX Ta BUXIIHHX MapaMeTpiB MaTEMaTUIHOI
MOJEII.

Cxema onrtumizamii BpokaiiHocTi moJsi. [[ns onTumizailii  mpoiiecis
3MEHIIICHHs BTPAT BPOXKAIO Ta IMABUIIICHHS BPOJKAMHOCTI 3aCiSIHUX TOJIIB MOXE OyTH

3aCTOCOBaHa TakKa cxEma.



Eran 1. Opnepxanns iHdopMaliii mpo 3HAYEHHs BereTaliiiHuX 1HJEKCIB,
BimoOpakeHux Ha kapTi K1.

Eram 2. JlochimkeHHs BTpaT BpoXKaro Iij] 4ac )KHUB Ta oJep>KaHHs 1HpopmaIrii
PO PEATbHHUI CTaH I[HOTO K TMOJISI 32 MOKa3HUKAMH, SKi 3HAWIUIA BiTOOPaKCHHS Ha
kapTti K2.

Eranm 3. BwusHaueHHsS HeHpOMEPEKHOI  3alie’KHOCTI, IPEACTaBIICHOI
onTuMizamiiHoro 3amauecto (1)-(2).

Etan 4. [ToctanoBKa 3a7a4i 004KCIEHHS POTHO30BAHOIO BPOXKAt0O /ISl HOBOTO
M0JI 3 BUKOPUCTAHHSIM €BPUCTUK BIUIUBY Ha AUISTHKU JOCIKYBAHOTO TOJIS.

Eran 5. I'enepaiiist BapiaHTiB 3aCTOCYBaHHS MPOLEAYPHU JECIKAIIIi.

Etan 5.1. TloOymoBa kiacTepiB, Ha sKi CiiJ po30UTH TOJE 3 METOIO
ABTOHOMHOTI'O MPOBEICHHS MPOIEAYPH JECIKAIlll Ha [IUX KIAaCTEPU30BAHUX JIUTIHKAX.

Etan 5.2. O6uucnenHs: BApTOCTI BUTPAT HA MPOIEAYPH aBTOHOMHOI JIeCIKaIlii 3
ypaxyBaHHSM BUTpaT Ha TNpenapard, 3 YypaxyBaHHSIM MapUIPYTiB, HMOBIPHOCTI
JI03p1BaHHS 3€pHA TOLIO.

Etan 5.3. Ilporno3yBaHHs pe3yJbTaTiB MPUUHATTS 3r€HEPOBAHUX BapIaHTIB
pPO30UTTS MOJsL HA AUISTHKA Ta oOuyucieHHs (iTHec-PYHKIIi BPOKAMHOCTI HUIIXOM
3aCTOCYBaHHA PI3HUX alrOpUTMIB [2]:

— €BOJIIOIITHA CTPATETIs;

— TEHETUYHUH aJITOPUTM,;

— nudepeHIrianbHa €BOJIOIIS;

— cuMOI0THYHA OpTaHi3allisa

— nedhopMoBaHUX 3ipokK [3] To1Io.

Etan 6. Po3B’s13anHs OaratokpuTepianbHOL 3a/1a4i BUSHAYCHHS KOMITPOMICHOTO
BapiaHTy 3aCTOCYBaHHsI JecCiKallli, HaJalTyBaHHs KOMOaifHiB Ha pIBEHb BOJIOTOCTI
3epHa A MakcuMizalii NpUOYTKY TOCHOJapCcTBa Ha KOHKPETHOMY IIOJi Ta
rapaHTOBAHOTO T1JIBUIIEHHS BPOKAHOCTI MOJISL.

Etan 7. IlpuiiHATTS pillleHHS OO BUOOPY MPUUHATHOTO BapiaHTa JeciKalli

0c000¥0, 1110 TpUIMAaE PIIICHHS.



IlepcnekTuBM  gocaimkeHb. 19  MABUINCHHS  PE3yIbTaTHBHOCTI
3aCTOCYBaHHS OIMCAHOI TEXHOJOrIT y MOJAIbIIOMY MOXYTh OyTH BpaxOBaHI Takl
MEPCIEeKTUBHI JIJI Y0CKOHAJIEHHS IHCTPYMEHTapito 3a1a4i.

— JJIS MABUILEHHS SKOCT1 MPOTHO3YBAaHHS BPOXKAHHOCTI MOYHA 3aCTOCOBYBATH
pI3H1 BEreTalliiHl 1HIEKCH, a TaK0X MPOBECTH €KCIEPUMEHTHU 3 KOMOIHAIIAMM LHX
1HAEKCIB JJIs1 OJTHOTO IOJI;

— IPOBECTHU JOCIIJIKEHHS 3 BUKOPUCTAHHSIM HEUITKUX 3HAYEHb MapaMeTpiB Ta
3aCTOCYBATH 1THCTPYMEHTAPI HEUITKOT JIOT1KH;

— PO3LIMPUTH KUIBKICTh Ta Teorpadilo JOCIIKYBAaHUX TIOJIB 3 METOIO
JOCKOHAJIIIIOTO HAaBYaHHS HEHPOHHOI MEPEXKI.

BucnoBku. Y 1iii poOOTI 3alpONOHOBAHO MaTeMaTU4YHY MO/JIEIb BHU3HAUYCHHS
HEWPOMEPEKHOT 3aJEKHOCTI MK BEreTallliHUMHU 1HAEKCAaMH Ta BTpaTaMHu BpPOXKAlo
3epHa Ha MoJIsIX. Bij cTymeHs MOCTOBIPHOCTI TaKOi MOJENI 3aJIeKUTh BPOXKAWHICTD
CUILCHKOTOCTIOAPCHKOT KYJIBTYPH B IIIJIOMY Ha eTari 300py BpoxKaro.

3anpornoHOBaHO cxeMy M00YI0BM MAaTEMAaTUYHOTO 3a0€3MeUeHHs Ta PO3B’ A3aHHS
OaratokpuTepiaibHOI 3a7adi  30UTBbIIEHHS MPUOYTKOBOCTI TOCHIOJApCTBa, SKE
O0OrpyHTOBaHO MiAXOAUTH JI0 BUPOIYBaHHS 3€pHA.

3anpornoHOBaHO TEPCMEKTHBHI MIAXOAW 10 TMOJABIIOr0 YIOCKOHAJICHHS

npo0eMaTHKU, HaBEJIEHO1 Y 111l poOOTI.
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KOHIEITIIA ITIOBY 10BN CUCTEMMU 3ABE3IIEYEHHA
®YHKIIOHAJIBHOI CTIHKOCTI HIAITPUEMCTBA 3
BUKOPUCTAHHSAM BIJHOHIEHD Y ITOPAAKOBUX HIKAJIAX

Haeseoeno obepynmyeanns Heobxionocmi cmeoperHsr cucmemu 3a0e3nedenHs
@yHKyionanvHoi cmitikocmi nionpuemcmea. Pozenanymo moxcnueocmi 3acmocyeans
NOpsAOKOBUX WIKAN NpUu eupiulenHi 3aznauyeHoi npobremu. Koncmamyemwcs, wo
npobnema € ciabKoCmpyKmypo8arow i modce Oymu eupiuieHa i3 3aCmocy8aHHAM
excnepmuoi inghopmayii. Ilepeniueno nepcnexmusu po3suxky cucmemu ma ni08UUEeHHs.
00CMOGIPHOCMI OYIHIOBAHHS PIBHA (DYHKYIOHANbHOI CMIUKOCMI OpeaHizayii.

Knrwwuosi cnosa: ¢ynkyionanvra cmitikicms nionpuemcmaed, nopsoKoei WKail,

PAaHIHCY8anHs 06 €KMi6, nepcoHan NIONPUEMCMEA.

The rationale for the need to create a system to ensure the functional stability of
the enterprise is presented. The possibilities and necessity of using ordinal scales in
solving the specified problem are considered. It is concluded that the problem is weakly
structured and can be solved with the use of expert information. Prospects for
developing the system and increasing the reliability of assessing the level of functional
sustainability of the organization are listed.

Keywords: functional sustainability of the enterprise, ordinal scales, ranking of

objects, enterprise personnel.

Beryn. s cydacHUX CKJIQJHUX CHCTEM € XapaKTEpHHMHM IIBHJKA 3MiHA Ta
HEOOXIJHICTb  ONEpPaTUBHOTO  pearyBaHHs Ha  CyO’eKTHBHI  (QakTtopu Yy

HaWpPI3HOMAHITHIIIMX MposiBax. [liABUIEHHS AKOCTI YIpPaBIiHHSA CKIIAJHUMU
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CUCTEMaMU BHMMAra€ sKICHOTO 3aJlyyeHHs CyO0 €KTUBHUX (DaKTOpPIB B KOHTYD
yopaBiiHHA. Bigomo, 1mo yci Joad  MarTh TOPUPOIHI OOMEXKEHHS CBOIX
ncuxo(i3uyHuX MOXKIMUBOCTEH. Uepe3 1€ eKCIepTH He 3aBXKAU 3/aTHI aJeKBaTHO
¢ikcyBaTH CBOI MepeBard y METPU30BAaHUX IIKajlaX. TOMy aKTyaJdbHOIO € po3poOKa
MOJIeTIell Ta METOJ[IB OI[IHIOBAHHS BapiaHTIB PIllIEHb 3 BUKOPHUCTAHHSAM iHQOpMaIIii,
3a/1aHO1 y MOPSAKOBUX IIIKaIaX.

AKTYaJIbHICTb TeMM JOCJHi:KeHHs1. MeToro 1i€i poOOTH € JOCHIIKEHHS
cuTyarllii 3a0e3MevYeHHs CTINKOTo (YHKIIIOHYBAaHHS CKJIAIHOI CIIAOKOCTPYKTYpOBaHOI
OpraHizaiiifHoi CUCTeMH, a TaKOX CTBOPEHHsI KOHIICMIIT PO3pOOKU IHTEIEKTYyalIbHOI
CUCTEMHU CTIMKOTO (PYHKIIOHYBaHHSI OpraHi3alii B yMOBaX 30BHIIIHIX BIUIUBIB Ta
BHYTPIIIHIX MpoOJjeM, TMOB’SI3aHUX 3 MOMUJIKAMH MepcoHany opranizamii. s
ONEPATUBHOI OLIIHKHU SIKOCTI (PYHKIIOHYBaHHS TAKUX CUCTEM CJIiJl TOOYAyBaTH MOJEIIb
BU3HAYCHHS I1HTErPajJbHOTO TIOKAa3HMKA SIKOCTI (PYHKIIOHYBaHHS OpraHizaiiiHoi
CUCTEMM. 3a3HAUYCHUN IHTErpaJIbHUM TIOKa3HUK SKOCTI Mae OOIPYHTOBAaHO Ta
aJ€KBaTHO BIJOOpaXaT 3MIHM Y CTPYKTypl CHCTEMH Ta MOKa3HHUKaxX SKOCTI
dbyHKIIOHYBaHHS ii eneMeHTIiB. [Ipu 1boMy MEpCHEeKTUBHUM € 3aCTOCYBaHHS IS
BUPIIICHHS OMUCAaHOI MpoOJjeMu MiAXoiB Ta (GopMalizMy 3aaad paHxyBaHHs [1].
3amayul paHXyBaHHS OO0’€KTIB, SIBUII, NPOLECIB, MNPOEKTIB TOMIO € 3PYYHUM
MexaHi3MoM (opmaizaiii NPakKTUYHUX CHUTYallll MPUUHATTA PIlleHh y OaraThbox
MPEeIMETHUX TaTy35X.

B Vkpaini 1 cBITI iCHy€ TOCTaTHHO BEJIMKA KIJTBKICTh CHCTEMHHUX OpraHizallii,
Kl € J00pe CTPYKTypOBaHMMH, MarOTh JOCKOHAJIO OMKCaHi, (opMaii3oBaHi Ta
BIIPOBa)KEH1 Oi3HeC mpouecd. BoaHodac KaApoBli pIMIEHHS HaBiTh B TaKHX
opraHizaiisix 3a3BU4yail MPUUMAIOTHCS CIIOHTAHHO, 1HOAI — BOJIIOHTAPUCTCHKU Ta
3HAYHOIO MIPOIO 3aJI€KaTh BiJl PIBHS MiATOTOBKK 0COOM, 10 NpuiiMae pimeHHs. Pazom
3 THIM, CJIiJI 3BaXKaTH Ha Te, 10 (PYHKIIOHYBaHHS TAKUX CUCTEM Bi10yBa€eThCS B CIAOKO
CTPYKTYpOBaHUX IMpEeIMETHUX O00JIaCTAX, OCHOBHMMM aTpHUOyTamMH SKUX €
HEJIOCTOBIPHICTb, HEIIOBHOTA,  HETOYHICT, HEYITKICTb, CyNEepewINBICTb,

HEOIHO3HAYHICTh, HEBU3HAYEHICTh 1H(OpMaIii.



Kpim Toro, 1ii migpo3aiTiB KOMIIaHi1 3aKOHOMIPHO HE CIIBIAAI0Th 3 UISIMU
KOMITaHii B IIJIOMY, a Y IEIKUX BUIIQJKAX € PI3HOHAIPABICHUMH Ta CYNEPEWINBUMH.
Pazom 3 TuM, opranizailiss Mae BUKOHYBaTH (DYHKIIIT, JyIs1 3a0€3MEUCHHS SIKUX BOHA
CTBOpEHa, TOOTO OyTH (YHKIIIOHATBHO CTiHKOW. ToMy HEOOXigHE Y3ToJDKEHHS
1HTEpeciB yCiX MiIPO3JALIIB OpraHizamii, MTIAMOPSAKYBaHHS IX €AWHIA I,
3HAXOJ[PKEHHsI KOMIIPOMICIB y (DYHKITIOHYBaHHS MiAPO3AUIIB HOPOIHKY€E HEOOX1THICTh
PO3pPOOKH MaTEeMAaTHYHOTO arapaTy OIU(GPOBKH, OI[IHIOBAaHHS Ta OOrPyHTYBaHOTO
BHU3HAYEHHSI 1HTETPAJIbHOI IKOCTI (DYHKI[IOHYBAaHHS OpraHi3alliifHOI CUCTEMHU.

Cryninp po3podieHocTi TeMH. 3ajadi OIIHIOBaHHS Ta 3a0e3ledyeHHs
(yHKLIOHATBHOI CTIMKOCTI JOCHIKYIOThCSI OararbMa BYEHMMHU MPOTSATOM OCTAHHIX
JECATUIITH [2, 3]. @yHKITIOHATBHA CTIHKICTD — I1€ 3/IATHICTh CUCTEMH BUKOHYBAaTH CBO1
(yHKLII BIPOJIOBXK 3aJaHOrO IHTEpBAy 4Yacy 3a YMOBHU BIUIMBY Ha HEi MOTOKY
eKCIUTyaTal[iiHuX BIIMOB, HABMUCHUX MOLIKO/KEHb, BTpy4YaHHS B OOMiH 1 00pOOKY
iH(opMarii, a TakoXX MOMHJIOK TIepcoHaTy opranizarii [4, 5]. Peamizamis koHmenii
(GYHKIIIOHATBHOT CTIMKOCTI JOCSTA€ThCA 3aCTOCYBAaHHSM HAJIMIPHOCTI, HUISIXOM
BUSIBJICHHSI, OIIIHKKA Ta TIEPEpPO3NOALTY PECypciB Uil KOMIIGHCAIlll HACTIAKIB
MO3alITaTHUX CUTYaIlH.

OCHOBHUMH BJIACTHBOCTSIMH CKJIAIHUX CHUCTEM, SIKi XapaKTepU3YIOTh iXHIO
CTIHKICTh, € HAJIIMHICTh, KUBYYICTh, BIJIMOBOCTIHKICTh. DyHKIIIOHATBHA CTIMKICThH
NeSKUM YUHOM OO’ €HY€ yCl HaBeACHI XapaKTePUCTHKU. Y 3arajbHiil MOCTaHOBII
poliec mo0y10BU OPTraHi3alliifHOT CHCTEMH MOKE PO3TIISAATHCS K TPOLIEC MPUAHSTTS
pillieHHsT — TOOTO BHM3HAYEHHS BapiaHTIB ie€papxii, B3a€Mojii, B3a€MOBIUIMBY Ta
B3a€MO3aMIHU €JIEMEHTIB CUCTEMHU.

[lepcriekTMBHUM HampsIMKOM HAayKOBHX JOCHIDKEHb € 3aCTOCYBaHHS 1/e
(GyHKIL10HATBHOI CTIMKOCTI JIJIsl CUCTEM YIIpaBiiHHA nepcoHanoM. Kpim Toro, B pamkax
3a3HAYEHOTO HAIPSMKY HEOOXITHO JOCTIAUTH 3aCTOCYBaHHSA OaraToOKpUTEPiabHOI
omTuMi3aiii, HEYITKOI JIOTIKM, eKCHEPTHUX TEXHOJOTIA JIsi  YNpaBIiHHA
OpraHi3aiiifHo0 CUCTEMOIO B YMOBAaX HEBU3HAYEHOCTI.

O06’exTamu 3a6e3nedeHHs (PYHKITIOHAIBHOI CTIMKOCTI OpraHi3aiii € TeXHOJOTIi

YOpaBIIHHS, MEepCOHaN opraxizamii, (iHaHCcOBI 3aco0u, MarepiaibHl I[IHHOCTI,



TEeXHOJIOT1i BUPOOHHUIITBA, Ol3HEC-TpoliecH, 1HdopMaliiHi pecypcu Ttomo. Crin
nepen0avynTy TaKOXK BaplaHTH JyOIroBaHHS (YHKIIIH, OrlepaTHBHOI B3a€MO3aMIHHOCTI
MIJICUCTEM Ta BHOOpPY ONTHMAJIbHOI KOH(Irypariii opraHizaiifHOI CHUCTEMH IJIs
MiIBUAIIEHHS (PYHKITIOHAIBHOI CTIHKOCTI.

JocainauubKi 3aga4i Ta minxoau. Hexail 3a1ano Aesiky MHOKUHY 1HAEKCIB
byHKIIH, AK1 Mae 3abe3reuyBaTH cuUcTeMa. B3aeMO3B’S30K MDK (QYHKIISIMH Ta
MOCJTIIOBHICTh iX BUKOHAHHS 3aa€ThCsl O1HAPHUM BiTHOIIICHHSIM.

bynemo BBaxkaTH, 10 MOOYIOBAaHO IHCTPYMEHT OI[IHKHM SIKOCTI BHUKOHAHHS
dbyHKIIA opranizamniiHoi cucreMu. ToOTO, eBPUCTUYHO BU3HAYAETHCS, OIIHIOETHCA
a00 BUMIPIOETHCS CIIEHIATBHUMH M1JCUCTEMAaMU TOTOYHUI PIB€Hb BUKOHAHHS KOXKHO1
(GyHKIIT Ta OIIHIOETHCS IOTEHIIMHA SKICTh BUKOHAHHS KOXXHOI (PYHKINI 1HITUMHU
eJIeMEHTaMu Y OpJIMHAJIbHIN [IKaJIl.

Meronu BUSIBICHHS ICHYIOUOI 00JIacTi HaAMIPHOCTI 0a3yroThCs Ha 1€l
BUKOPUCTAHHS ampiopHOi iH(opMalii Npu BU3HAYEHHI O3HAK HAJMIPHOCTI,
MOCJIJOBHOTO BUKIIIOUEHHSI HaAMIPHUX €JIEMEHTIB Ta 3B’SI3KIB 13 CUCTEMH 3 METOIO
OI[IHKU $IKOCTI (DYHKITIOHYBaHHS CHUCTEMH. METOIM ONTHMAIbHOTO BHUKOPUCTAHHS
HaJMIPHOCTI JJi 3a0e3MeyueHHs] (PyHKII0HAIBHOI CTIMKOCTI IJIAHY€EThCs OylyBaTh Ha
OCHOBI TEXHOJIOT1# €KCIIEPTHOTO OLIHIOBAHHS.

[Ipupogna mnorpeba y B3aeMOAll Ta B3a€EMO3aMIHHOCTI MK PI3HUMH
MIIPO3A1JIaMH Ta MpaliBHUKaMU y OpraHi3alisix ICHy€, IPOTe HE € CUCTEMHOIO 1 HE €
dbopmanizoBaHow. Llg mpobiieMa 0COONMMBO TPOSIBISIETHCS B 0ararbox MPHUKIATHUX
00JacTsIX JIFOACHKOI TISUTbHOCTI (30KpeMa, YIpaBiliHHS mepcoHaioMm). Bona 3ymoBuia
HEOOXIJIHICTb TIOCTAHOBKM 1 BHBYEHHS IIUIOTO psay MpoOjeM, MOB'SI3aHUX 3
JOCTIPKEHHSAM 1 TIPOEKTYBAaHHSIM CKJIQJIHUX CHUCTEM, SIKI XapaKTePU3YIOThCS TaKUMHU
BJIACTUBOCTSIMU: HASBHICTIO BEJIMKOi KUIBKOCTI B3a€MOIIOB'SA3aHUX MK COOOO
MiJICUCTEM; 0araTOMIpHICTIO, 3yMOBJICHOI HASBHICTIO BEJIMKOTO YHCIIA 3B'S3KIB MIXK
MIJCUCTEMaMH;, PI3HOMAHITHICTIO IUICH TMIACHUCTEM, M0 BXOASITh B CHCTEMY,
0araToQyHKIIOHAIBHICTIO, BUKJIIMKAHOI PI3HOMaHITHICTIO BUMOT, 110 MPE'aBIISIOThCS
710 CUCTEMH; PI3HOMAHITTAM CTPYKTYPH, OOYMOBJIEHOI SIK PI3HOMAHITHICTIO CTPYKTYP

MiJCUCTEM, TaK 1 PI3HOMAHITHICTIO CTPYKTYp 00'€THAHHS MIJICUCTEM B €JUHY CUCTEMY;



PI3HOMAHITTSM MPUPOJAU MIACUCTEM, BUKJIMKAHUM iX PI3HOI (PI3MYHOI CYTHICTIO.
CrpykTypa B3a€MOIIi MiICUCTEM, III0 BXOJAATH JI0 CKJIAAY CKJIAAHOI CUCTEMH MOXE Oy TH
PI3HOIO, ajie B OUTBIIIOCTI BUITAJIKIB BOHA € 1€pAPXIUHOIO.

OCHOBHI BIAMIHHOCTI 1€papXiyHUX CHCTEM BiJl LEHTPATI30BaHUX IMOJSITAI0Th
MEepII 32 BCE B TOMY, IO JJISi CUCTEM 3 [IEHTPaIi30BaHUM YIPABIIHHIM ICHY€ €ITMHUN
KpUTEPIA ONTUMAJIBHOCTI JIJII BCIET CUCTEMU B LIJIOMY, a JUIA 1€pApXIYHUX CHUCTEM
KOXXHa 3 MIJCUCTEM, IO BXOAATH N0 ii CKJIagy, Ma€ CBOi JIOKaJdbHI KpUTepii
ONTUMAJILHOCTI. B 11bOMy BHMa/Ky, HaBITh SKIIO BCS l€papXidyHa CHCTEMA B IIJIOMY
(GYHKIIOHY€E JUIsl JOCSITHEHHSI IKOi-HEOYAb OAHIET METH, OKPEMI MiJICUCTEMH MOXKYTh
HE JI0CATaTH ONTHUMAJIbHUX 3HAYEHb CBOIX JIOKAJIBHUX KPUTEPIiiB. [[pyra BIAMIHHICTb
MOJIATAE B TOMY, IO JIJISl LIEHTPAIi30BaHUX CUCTEM YIIPaBIIiHHS BUOMPAIOTHCS JIsI BCi€i
CUCTEMH OJJHOYACHO (Ha OJHOMY 1 TOMY K IPOMIKKY 4acy), a IS IEpapX14HUX CUCTEM
BUOIp KEpYyHOYHX BIUIMBIB B MiJACHCTEMaxX 3IHCHIOETHCS TIOCHIIIOBHO (KOXKHA
MiJICUCTEMA BOJIOJIE MPABOM aBTOHOMHOTO (DYHKI[IOHYBaHHS).

OuikyBaHi pe3yjbTaTH Ta nepcrneKTUBH. /[ po3poOku omnucaHOi BHILE
TEMAaTUKHA CJIij TMepIl 3a BCE AOCIIIUTH OCOOJHMBOCTI Ta MiAXOAU IO BH3HAYCHHS
pamKyBaHb 00’€kTiB. IlepcrnekTUBHMUMHM Il 3aCTOCYBaHHS MpHU 3a0e3MeyeHH1
(YHKLIOHATBHOI CTIMKOCTI OpraHi3aliiHOl CHUCTEMU € 3aJadl KOJEKTUBHOTO
pamxyBaHHs. Crifl 31HCHUTH PO3B’sI3aHHS TaKUX 3a/1a4:

— JOCHIAUTH CTaH pO3pOOKH KOHIEHIT ()YHKIIOHAIBHOI CTIHKOCTI Y
OpraHizallifHMX CHCTeMax Ta 3allpOlOHOBAaHO MOJENI 1 METOAU  OIIHKH
(GyHKIIOHATBHOI CTIMKOCTI 1€papXiuHUX OpraHi3aliifHIX CUCTEM;

— PO3pOOUTH MaTEMATUYHY MOJENb (YHKIIOHATIBHOI CTIHKOCTI OpraHi3aiiiiHol
CUCTEMH Y MOPSAKOBIH 1IKaIi;

— pO3pOOWTH I1HCTpYMEHTapiil [JIsi BIPOBAJKEHHS Ha PIBHI oOpraHizarii
KoHIemnii 3abe3nedeHds il (YyHKIIIOHATBLHOT CTIMKOCTI Ta OIMKCAHO BIAMOBIIHE
MaTeMaTHYHE 3a0€e3IeYeHHS;

— PO3pOOUTH TPOEKT IHTENEKTYyaIbHOI CHUCTEMH, SIKa HaJacTh MOKIIHUBICTH
0co0i, 10 MpuiMae PIlIeHHs, BUOWPATH ONTUMAaJIbHI BapiaHTH 11 (yHKIIOHYBaHHS 3

BUKOPHUCTAHHAM 3a]1a4 PaH>KyBaHHS;



— CTBOPUTH MPOTOTHUIT 1HTEIEKTYaIbHOI CUCTEMU (YyHKIIIOHYBAaHHS OpraHizarlii

TSt 3a0e31eueHHs ii QYHKITIOHAIBHO1 CTIHKOCTI.
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MATEMATHUYHA MOJEJIb EKCIIEPTHOI'O BUBOPY ITPOT'PAMHOI'O
3ABE3INEYEHHA VIS EOEKTUBHOI'O AHAJII3Y HAYKOBUX JAHUX

Poszenanymo  nonyaspui  moeu  npoepamyeéanus —ma  iXHi  OCHOGHI
Xapakmepucmuky 3 Memow 6uOopy HAUubIbWl NPULUHAMHUX [HCMPYMEHMI8 Ol
3acmocysants y cepi ananizy HAyKo8Ux OAaHUX. 3anponoHO8AHO MAMeMamuyHy
MOOellb  eKCNnepmHo20 B8UO0PY NpPOCPaAMHO20 3abe3nedeHHs O0a1 eQeKmusHo20
3acmocysannsa. Hasedeno nepesacu npocpamnozo npooykmy ROOT ma npuxnaou
tioco suxopucmanns. Ilobyoosaro pizui nioxoou 0o gopmanizayii npodbiemu ubopy
NPUUHAMHO20 NPOSPAMHO20 3a0e3NeYeHHsl.

Knrouoei cnosa: mosu npocpamyeants, ananiz OaGHux, Mamemamuyia Mooeb,

eKcnepmuuil 6UOIp, KOMIPOMICHUL P0O38 130K, hopmanizayis.

Considered popular programming languages and their main characteristics
using the selection of the most appropriate tools for use in the field of scientific data
analysis. A mathematical model of expert software selection for effective application
is proposed. Advantages of the ROOT software product and examples of its use are
given. Construction of other software approaches to the formalization of the problem
of choosing the accepted support.

Keywords: programming languages, data analysis, mathematical model, expert

selection, compromise solution, formalization.

Beryn. BukopuctanHsi iHCTpyMEHTIB Y cdepi aHali3y Ta aHATITUKU JaHUX €
aktyansHuM y chepi IT-rexnomoriit. Cepen MOB mporpaMmyBaHHsI, SIKi Ha CHOTOJIHI

AKTUBHO BHUKOPHUCTOBYIOTBCS, CIHiJl PO3MVISHYTH OCOOJUBOCTI iX BHUKOPUCTaHHA,
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MOPIBHATH MK CO0010, a TAKOK HANOIBII M1 IXOIAIINM BaplaHT 3 HUX JJIA Bi3yauti3alii
Ta 00pOOKM MacUBY JaHUX 3 HACTYITHUM MPOTHO3YBAHHAM y HAyKOBIH cdepi.

B cydacHOMy CBITI MOps 3 PO3BUTKOM TEXHOJIOTIH Ta po3poOKOI0 HOBHX
MPOTpaMHUX TMPOAYKTIB THUTaHHA €(PEKTUBHOI OOpOOKM MacHMBY JaHUX Ta HOTO
CTPYKTypH3allii € aKTyaJIJbHUM B Pi3HUX 00OyacTax Hayku. [lomrykom pimieHb Ii€l
npoOsieMu 3akiMaroThbes sk I'T koMmmanii, Tak 1 JOCIITHUIIBKI [IEHTPH, 110 3A1HCHIOIOTh
30ip TaHUX MI0JI0 TPOEKTIB Ta HAYKOBHUX eKCriepuMeHTIB. CITiJl 3a3HAYNTH, IO 3 METOIO
e(DEeKTUBHOTO MPOBEJCHHS aHAMI3y JIOCTIIHUX JAHUX Y OYyIb-sKiM ramxy3i HAyKOBHUX
JOCIIIKEHb 3aCTOCYBAaHHS MPOrpPaMHOro 3a0e3neueHHs y cdepi AaTa-aHamizy Mae
BEJIMKE 3HAYCHHS.

AHaniz ganux abo mara-ananiz (Data analysis) € BaxiuBuM Hampsimkom [T
TEXHOJIOT1M, TOJIOBHA 3ajaya sIKOI HE TUIbKM €(QEeKTUBHHMI 301p AaHUX Ta MOro
CTPYKTypH3allisi, a i TakoxX 30epekeHHs, aHaliTUYHA OOpoOKa Ta Bi3yalizailis y
BUIJISIII BIATOBIIHKMX TpadikiB, ricTrorpam, TabiIuIlh, TOIIO.

Ha nouatky 1990-x pokiB 3’siBuiacst mpo0Osiema He 31 30€peKeHHsIM, a caMme 3
aHaii3oM 1 00poOKoro BXinHOI 1H(Mopmaiii. [lo-niepie, B 3arajJpHOMY BHITAJIKY, JaHi
30epirajiucst He B OJIHOMY MICIIl, @ y pI3HUX TOYKax OJiHi€l opranizaiii. [lo-npyre, cami
0a3u OynM ONTUMI30BaHI il 30€pEKEHHS Ta BUJIYUYEHHsI JaHUX — JUIsl BETUYE3HOI
KUTbKOCTI 6azoBux, mpoctux oneparliid, sk DELETE, INSERT, UPDATE. 3 po3ButkomM
HAyKH Ta IIBUIKOTO PO3BUTKY aBTOMAaTH3allli CUCTEM, 00’ €M JTaHUX E€KCIIOHEHIIAIbHO
301IbIIIyBaBCs. BupileHHsIM JaHoi 3aj7adl cTajla po3po0Ka TEXHOJIOTIi, sika mMoria 0
MOETHYBATH M y3rO/KYyBaTH JaHl 3 PI3HUX 0as3, MOJIETIIyBAaTH TOJIAJIbIIC BUKOHAHHS
OUTbLI CKJIQJHMX AHANITUYHUX OMNEpalii, o ¥ MpU3BEIO A0 BUHUKHEHHS MEPIIUX
CXOBHII[ JaHUX. 3aBISKWA 3HANICHOT TEXHOJOTIl MIBUIKICTH TMOIIYKY Ta OTPUMAHHS
noTpiOHOI 1H(pOopMaLlli GaraToKpaTHO 301TBIIUIOCK.

IMocTranoBka 3axaui. i1 BUOOpY 1HCTPYMEHTY aHaji3y aHUX B KOHKpPETHIN
00J1acTi HayKOBHX JTOCIHIJKE€Hb, HAMPUKIIAM, y (i3uIll, CIiJ JOCIIUTH MepeBaru Ta
HEJI0JIIKM HAMOLTBII MOMYJISIPHUX MOB MporpaMmyBaHHsa. OCKUIbKY MOHATIMHUN amapat
JIOWHU Ma€e OOMEXeHI ICHXO0(i3100TIYHI MOKJIUBOCTI, JOINIJIBHO 3IIHCHUTH

dbopmanizaiiiro i€l mpooIeMHu.



Orasin nmommpeHUX MOB mnporpamyBaHHs. Ha jaHuil MOMEHT Ba)JIHMBO
chopMyIIIOBaTH CydacHE NpeJCTaBiIeHHS 0a3 naHuXx. basu nanux — 1€ mpocrta
TEXHOJIOT15, SIKa BAKOPUCTOBYETHCS 111 OTPUMAHHS TPaH3aKI[IHHUX, CTPYKTYPOBAHUX
abo omepariiaux gaHux [1]. 3 mOHATTS 0a3 MaHWX MOYMHAETHCS JaTa-aHami3 1 s
e(eKTUBHOTO TMPOBEACHHS aHali3y HAyKOBUX MJAaHUX Y PI3HUX Tally3iX HayKu
HEO0OX1THO 00paTH BIJMIOBIIHUM IHCTPYMEHT — MOBY IIpOrpaMyBaHHS.

Cnmig 3a3HaudTH, WO Uil aHANI3y JaHUX Ha ChOTOJHI HaiJacTiie
BUKOPUCTOBYIOTbCA MOBHU mporpamyBanHsi: C/C++, Python, Java ta JavaScript, R
TOINO. 3 METOI BU3HAYECHHS MpPOrpaMHOro 3adesnedeHHs y cdepi Data-analysis s
e()eKTUBHOTO IPOBE/ICHHS aHAJI3y HAyKOBUX JaHUX y (13UI[l IPOBEIEHO MOHITOPUHT
nepesar AesIKUX MPOrpaMHUX MPOTYKTIB.

Python — yHiBepcanbHa, BHCOKOpiBHEBAa MOBa TIporpamyBaHHs [2], ska Ha
chorojHi Phyton e HalBiIOMINIIIMM IHCTPYMEHTOM HE TUIbKH Y cepi JaTa-aHalizy, a
i1 y po3poOl1il TEXHOJIOT1H MalIMHHOI'O HaBYaHHSA. MoBa NO€HY€ NEKUJIbKA MapaaurMm
nporpamMyBaHHs, a came OO0'€KTHO-OPIEHTOBAaHE, CTPYKTypHE, (YHKIIOHAIbHE,
aCIeKTHO-Opi€EHTOBaHE Ta immepaTuBHe. Python Bkatouae B cebe auUHAMIUHY
TUIII3AI[1}0, MHOTONOTOYHY OOpOOKY, BHKOPHUCTAHHS IaM ATl y aBTOMaTUYHOMY
pEeXKUMI, a TAKOXK 3pYUHI CTPYKTYPH JIaHUX HA BUCOKOMY PIBHI.

["osmoBHuM KoHKypeHToM Python € mosa R [3]. Aue, Ha Biaminy Big Phyton, mosa
R Oyna po3po6iieHa OiIbI 711 HAYKOBUX 3a]1a4, TOMY aBTOPU HE HaMarajauch 3pOOUTH
il 1HTYiTUBHO 3p03yMmisior0. JIjis 11 BUKOPUCTAHHS JIFOJMHA TIOBUHHA MAaTHU JIOCTaTHHO
3HaHb 3 MAaTEeMAaTUYHOTO aHaJi3y, CTATUCTUKH, BMITHU MPAIIOBATH 3 WMOBIPHICHUMU
BiIxwieHHsIMU. [IpudyoMy, R € TOHKO HalamToBaHHOIO Ha Bi3yalli3allilo JaHUX OY]b-
SKUM criocoOoMm, 30ip 1 aHai3 JaHMWX 3 PI3HUX JPKEpen, poOoTa 31 CTAaTUCTUKOIO Ta
NOIIYK aHOMaliid JaHuX, TOLIYK 3aKOHOMIPHOCTEH, MpPOTrHAa3yBaHHS pE3yJIbTaTiB,
nepeBipKa rifnores TOIIo.

Pa3om 3 Phyton Ta R y narta-anami3i 3acTOCOBYETbCSl TAaKOK Java — MOBa, sika
3aliMae KJIFOUOBE TOJIOKCHHsI y 0araTboX OCHOBHUX iHCTpyMeHTax s Big Data.

[Tonynsapuicte i 00yMoOBI€Ha KpOCIUTAT(POPMEHHICTIO, THYYKICTIO, OO0’ €KTHO-



OpPIEHTOBAHICTIO Ta BIAHOCHOKO MPOCTOTOIO. Java € MOBOIO KJIACiB, SIKI BIAMOBIIAIOTh
3a (DyHKI1I0HAJIBHICTh MOBH 1 OMUCYIOTH Pi3HI €JIEMEHTHU Ta 00’ €KTH KOTY.

C/C++ — 1e KOMIITIOBaHA, CTAaTUYHO THUIII30BaHA MOBa IPOTPaMyBaHHS
IIMPOKOTO PIBHS, 11O € JyKe MOIMYJIAPHOIO cepel] PO3pOOHUKIB uepes i MOTYKHICTS 1
THYYKICTh, 1[0 POOWTH MOBY iJCIBHOIO JJISl OTEpaIliiHUX CHCTEM, BeO-Opay3epis,
MOIITYKOBUX CHCTEM, irop, Oi3Hec-IoAaTKiB, aHami3y maHux Tomro. C++ mpairoe
IIBUIIIE B Java, OCKIJIBKH KOJT Java Ma€ IHTepIpeTyBaTHC IMi/1 YaC BUKOHAHHS, a T1¢
pOOUTH MPOIIECH MEHIII PECYPCHO-EPEKTUBHUMU [5].

Hampukinii 20-ro cromitrsa komanaa IT daxiBiiB eBponerchbKoi JOCTITHULIBKOT
opranizanii CERN inimiroBasia po3poOky 0i0mioreku i mporpamu ROOT [5], ska
TPYHTYEThCS Ha CTPYKTypu3allii, OOpoOKM Ta Bi3yaii3ailii MacuBy JaHUX, IO
HAJXOJWTh Ha CepBEpH. byaydn BHCOKOMPOIYKTHBHUM IPOTPAMHHIM 3a0€3MeUSHHSM,
ROOT wmae B ocHOBI cTpyKTypy Ta cuHTakcuc Mo C++. [Iporpamuuii mpoaykt ROOT
3a0e3neuye HE3aIeKHUN Bil MIaTGOpMU JOCTyHn 1O TrpadiyHOi MiJICUCTEMH
KOMIT'FOTEpA.

MartemaTuyna Mojeab e(eKTHBHOIO iHCTPYMEHTY aocJiailzkeHHsi. BuOip
1HCTpyMeHa €(PEeKTUBHOTO aHaI3y JaHUX JOLUIBHO 3AIMCHUTH HUIAXOM (DOPMAIILHOTO
aHai3y pO3MVIIHYTHUX BHINE MOB IporpamyBaHHs. lled anamiz ciia 371dCHIOBATH 3
3aTy4eHHSIM eKCTepTiB sk 3 raiy3i [T, Tak 13 BueHux, siki TOCKOHAJIO 3HAIOTh MPOOJIEeMHE
Cepe/loBUIle, Y SIKOMY CIiJ 3A1MCHIOBATH HAYKOB1 JociikeHHs. [l gopmanizariii
cuTyartii BuOopy e(heKTUBHOTO IHCTPYMEHTY aHAJI3y JIaHUX Yy HAYKOBUX JOCIIIPKEHHSX

BBEIEMO €K1 [TO3HAYEHHS:

A, a € A lel= {1, very n} y— MHOXMHA N 00’€KTIiB, HA SAKIH CJI1JI 3IMCHUTH

BUOIp; Y HAILIOMY BUIAJKY 116 MOBH ITPOTrpamMyBaHHS, sIK1 CJI1/1 BUOPATH SIK IHCTPYMEHT

HAYKOBHX JIOCI1IKCHb;
Py Py — MHOXHMHA TapaMeTpiB  00’€KTiB, TOOTO KOXHA MOBa

IPOrpaMyBaHHs XapakTepu3yeTbest M mapamerpamu: & = (ail,---, aim)-

VY cutyalii eKCHnepTHOro MPUUHATTSA PIIEHHS HI0J0 BU3HAYEHHS KpPalloro

IHCTPYMEHTA JOCIIPKeHHSI MOYKHA 3alPOTIOHYBATH KiJbKa TiAXoAiB. s BupimeHHs



11€1 MpoOJIeMU MOXKYTh OYTH 3aJI1sTHI OJIMH 200 K1JIbKa €KCIEPTIB. 3aJIeKHO BiJ] IOTO
dopmanizaris mpobremMu Moxke OyTH 37iliCHEHA y pI3HHMX Kiacax 3ajad BHOOpYy Ta

OPUNHATTS PillICHHS.

[limicauii BUOip mosArac y BU3HAYEHHI HA MHOXUHI 00’ekTiB A HecTpororo

paH)KyBaHHS 00 €KTIB, SIKi BiJOOpaKyloTh CHUCTEMY IIepeBar €Kclepra 4u TPyl
: j I ~ gl P

eKkcrepTiB. Hampukiaz, SKIIO 3aJaHO paHKyBaHHS a4 > az ~ a3 >~ a1 R as , e

O3Hadae, MO0 Ha JYMKYy eKcrepTa, 00’€KT 3 iHmekcoM 4 3a ] —M mapaMmeTrpoM

mepeBaXkae yci iHmI 00’ exTu; 00’ €KTH 3 IHAEKCaMu 2 Ta 3 € eKBIBAJIGHTHUMHU 32 | — M

rnapaMeTpoM Ta MepeBaxaroTh 00’e€kTH 3 iHAekcamu 1 Ta 5. Ilicns paHxKyBaHHS
00’€kTIB 3a yciMa TapamMeTpaMH 3IIHCHIOETbCS OOYMCICHHS Pe3yIbTYHYOro
panKyBaHHS 00’ €kTiB. [lepumii y 1boMy paHKyBaHHI 00’ €KT BBaXKAETHCS HAMKpaIIUM
cepell yCixX IOCHIKYBAaHUX 32 MHOXKMHOIO YCIX MapaMeTpiB.

[TapameTpuuHuii a00 KpuTEplalbHUI €KCHEepTHH BHOIp Kpamoro o0’eKTa
MOJISITa€ B OLIHIOBAHHI €KCIIEPTOM YM T'PYINOI0 E€KCHEPTIB 3HAYEHb MapaMeTpPIB IS
KOXKHOTO 00’ekTa. Ilicis mporo BBOJATHCS €BPUCTHUKH, SIK1 JO3BOJISIOTH 31HCHUTH
noaaTkoBy dopmaiizaiio 3adadi OaraTokputepianbHoi onTuMizaiii. [lo-mepie,
BBOJIUTHCA (GopMysia TEpeBe/eHHs YCIX OIIHEHUX 3Ha4yeHb MapaMeTpiB 0
oe3posmipHoro Buay. Ilo-mpyre, 3AIHCHIOETBCS EKCIIEPTHE BHU3HAYCHHS BaroBUX
Koe(ilieHTIB KOXHOro mnapametpa. [lo-Tpere, BUOUpaeTbCcsi BUI PeE3yJIbTYIOUOTO
KpUTEPII0, 3 JOMOMOIOI0 SIKOI'O BH3HAUAETHCS PE3YJbTYIOUUNA KOMIIPOMICHUN
PO3B’sI30K OaraToOKpUTEpiaJIbHOL 3a1a4i.

Crni 3a3HaUUTH, IO MUIIXOM 3aCTOCYBaHHS 000X MiXOMAIB JO0 €KCIEPTHOIO
BUOOpY Haikpamoro 06’e€kTa, TOOTO HANOUIBII TPUHUHATHOL JJIsl TOCHIPKEHHS] MOBU
nporpamyBanHsi, 0ysio Buopano Moy ROOT. 1ls MmoBa e(heKTUBHO 3aCTOCOBYBajacs y
HAyKOBHUX JIOCIIIPKEHHSX B rajy3i (pi3UKH, sIK1 TIOB’ s13aH1 3 HAITPSIMKOM aHaI3y JIaHUX.

OcobauBocti MoBu ROOT. Cnouatky ROOT 06yB po3pobneHuit s
COpsiIMyBaHHS (DI3UKM  €JIEMEHTApHUX YACTUHOK 1 MICTUTh KUIbKa (YHKIIIH,

cnierugiIHUX IS i€l ramy3i, aje mporpamMa Tak0k BAKOPUCTOBY€ETHCS B IHIINX cdepax,



TaKMX SK acTpOHOMISl Ta I1HTeNeKTyalbHui aHamiz nanux. ROOT 3abesmneuye
CTaTUCTUYHO OOTPYHTOBAHUI HAyKOBHI aHAIII3 Ta HOTO Bi3yasi3alliio.

ROOT wmae gyxxe cxoxxy 3 MOBOIO R He TUIbKHM 3a/ady, a TaK0X TEOPETUYHO
ayxke cXoxl cuHTakcucoM. OpHak, mporpamue 3a0esneudeHHs ROOT mae Hu3Ky
MpUBLIETiN Ha BiAMIHY Big R.

[To-nepie, 30epiranHsi AaHUX Yy CTUCHIM ABIMKOBIH (gopmi y daiini ROOT
JOCUTh TIPAKTUYHA, K y Oynb-aKoro iHmoro o0'ekta C++. @opMar 00'€kTa TaKoX
30epiraetbcsi 'y omaHomy (¢aimi, tomy mio ¢ainmu ROOT € camoonucoBUMH.
[ndopmaris, mo mictutbess B ROOT-daiini, 3apxau Oyae AOCTyIHA JUIsS YATAHHS,
HaBITh SKIIO BUXIAHI (aiiyiv, M0 OMUCYIOTh MOJENb NaHuX, HeaoctynHi. ROOT e
CTPYKTYPOIO JTaHUX, "NIepeB0", 1110 HA/I3BUYATHO €()EeKTUBHO IS MIBUIKOTO JIOCTYITY
0 Belnuye3Hux oOcsriB gaHux. lle Ha KuIbka MOPSAKIB IIBUIIIE, HIK JOCTYI [0
3BUYaitHOTO (ailiy.

[To-npyre, 175 poOOTH 3 TaHUMH, SIK 1 MOBa nporpamyBanHsa R, ROOT mae minuit
KOMIUIEKC TIOTY)KHHX MATeMaTHYHUX Ta CTAaTUCTUYHMX I1HCTPYMCHTIB, aje IId
MOTYXHICTh Iporpamu C++ Ta mapajienbHOT 00pOOKH JOCTYITHA AJi OYy/1b-SIKOTO BUIY
MaHIMyJISAUIM 3 TaHUMU. Buibll TOro, AaHl MOKHA F€HepyBaTH BIANOBIIHO 10 Oy/b-
SIKOTO CTATUCTUYHOTO PO3MOJIITY 1 MOJEIIOBAHHS, IO JO3BOJISIE MOJIEITIOBATH JTYXKE
CKJIQJIHI CUCTEMH.

JHonatkoBo, Ha BiAMIHY BiJl R, BukopuctoBytoun inrepnperatop Cling C++, €
MO>KJIUBICTh CTBOPEHHS BIIACHUX IHTEPAKTUBHUX CEAHCIB I HAMTMCAHHS MaKpOCiB, a00
CKOMIIUTIOBATH CBOIO TIpOrpamMy Jjisi poOOTH Ha MOBHIN MIBUIAKOCTI. B 000X Bumagkax
TaK0X MOXHa CTBOPUTHU rpadiuHuil iHTepdeiic KopucTyBaya.

3acrocyBannst ROOT y ¢iznunux gocaimxeHnsax. KiirouoBum € Toit MOMEHT,
o ROOT 6e3mnepenikoHO MOKe TOEHYBATH B CO01 HE TUIbKK 00’ ekt C++, a TaKoXK
Python i R. OueBunHO, 110 MOXKJIMBICTh TTOE€THAHHS PI3HUX MOTYKHUX IHCTPYMEHTIB €

HC3aIICPCYHOIO IICPCBAroro.



Graph2D

[»] Run

1~ void graph(){
auto ¢ = new TCanvas("c","Graph2D example”,9,0,700,600);

2
3 double x, y, z = 6;

4 auto graph = new TGraph2D();
5w for (int N=-100@; N<108; N++){
6
7
8

x = cos(N);

y=sin(N);

z=exp(x*y);
9 graph->SetPoint(N,x,y,z-0.4);
10 ¥
11 graph->Draw(“LEGO2");

=
N
-

Ipuknao nobyoosu epagiky 3a donomozcoro ROOT

JlexiibKa 3aCTOCYBaHb 3 (DI3UKH €JIEMEHTApHUX YACTUHOK OYJIO HAIlKCaHO 3a
JOTIOMOTOI0 TporpamMHoro 3abesneueHHs Ha ocHoBi ROOT. Ha motouHuii MOMEHT
HayKOBI €KCIIEPUMEHTH y (i3Ulll BUKOPUCTOBYIOTH IpOrpamMHe 3a0e3leueHHs Ha
ocHOBI cTpykTypu Ta cuHTtakcucy ROOT, taki ssik ALICE, LHCb, H1, ATLAS, CMS
Ta iHmm. BaxmuBo migkpecnutH, mo ROOT Bkpail By3pKO CHpsSMOBaHHUH, Yepe3 110
Horo BukopuctaHHda B iHmMX cdepax IT iHmycTpii MOke OyTH HEIOCTAaTHBO
epexTuBHUM. BogHOYac 3 caMOoro MOMEHTY CTBOPEHHS MPOrPaMHOTO 3a0e3MeUYeHHs
ROOT € HeoOX11THUM HOTr0 BUKOPUCTAHHS Y HAYKOBOI JIISITBHOCTI.

Heo0xi11H0 3a3HaunTH, 1110 3aBAKU akTUBHIN komaH il [T po3poOuukiB y CERN
nporpamue 3a6esnedeHHss ROOT nmocTiitHO 3MIHIOETHCS, MOAU(IKYETHCS 1 CTAE OLIBII
O0araTopyHKII1OHAJIbHUM.

BucnoBku. lllnsxom 3actocyBaHHs (OpManbHOIO MIAXOAY CEpEl Cy4acHUX
MOMYJIIPHUX MOB 0YyJIO BUOPAHO Ty, KA € KOMIIPOMICHOIO 32 MHOXXHHOIO TTapaMeTpiB,
AKUMHU XapakTepu3yroTbcsi MOBU. ROOT € moTyKHUM IHCTpYMEHTOM JUJIsl aHami3y,
CTPYKTypH3allii, Bi3yami3allii Ta MporHo3yBaHHs HayKOBUX JaHuX y ¢izuii. Hapasi ne
Mae oI1I0HUX anbTepHaTuB, yepes 1m0 ROOT MoxkHa BUKOPUCTOBYBATH SIK OCHOBHHIMA

IHCTPYMEHT 3 METOI0 €()EKTUBHOTO MPOBEACHHS HAYKOBUX E€KCIIEPUMEHTIB.

JITEPATYPA:
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BUKOPUCTAHHSA OHTOJIOITYHUX IHOOPMAIIMHO-
AHAITUYHHUX IVIOITAJOK AJIA ITPOBEJAEHHA
IHTEJEKTYAJIbHUX TA TBOPYUX KOHKYPCIB

Abstract. In order to more effectively conduct various intellectual competitions
and to ensure the work of experts (jury members) in evaluating the works and
performances of competition participants on the basis of a certain multi-level criterion
model, there is a need to create and use appropriate software. Effective development
and operational deployment of such information and analytical platforms can be
carried out on the basis of an interactive document.

Keywords: information and analytical system (IAS), interactive document,

rating, computer system.

Jnst Oumbll  €EeKTUBHOTO MPOBENCHHS PI3HOMAHITHUX 1HTEJIEKTYaJIbHUX
KOHKYPCIB Ta JJisi 3a0e3MeUeHHs SAKICHOI poOOTH EKCHEepTiB (wiewis oicypi) TpU

OLIIHIOBaHHI pOOIT Ta BUCTYMIB YYaCHUKIB 3MaraHb Ha 0a3i MeBHOi OaratopiBHEBOI
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KpUTEpIaJIbHOI MOl BUHUKAE TTOTpeda y CTBOPEHHI Ta 3aCTOCYBaHH1 BIJIIIOBIIHOTO
nporpaMHOro 3abesneueHHsa. EdexTtuBHa po3poOka Ta omepaTHBHE PO3TOPTAHHSA
Takux 1H(OpMalIHO-aHATITHYHUX TUTOMaAoK (puc. 1) Moxe OyTH 3a1licHeHO Ha 6a3l
IHTEpaKTUBHOTO JOKYMEHTY [1, 2].

[HTepaKkTUBHUIN JTOKYMEHT CTBOPIOETHCS HA OCHOBI MEBHOI MHOKWHU OHTOJIOT1N
Ta SBIsE COOOKI BapiaHT OHTOJIOTOKEPOBaHOI Jekcukorpadiunoi cucremu [1].
OwnTomorii po3auIsIoThCs Ha 1H(OpMAaIiliHI (MICTITH EBHY 1HPOPMAIIiIO, TPU3HAYCHY
JUIL  CHPUHHATTS KOPHUCTyBadeM) 1 Kepyroodl (MICTATH 1H(OpMAIIO 1100

(yHKIIIOHYBaHHS IPOTPAMHUX MOJTYJIIB).

3aoyHe oLiHIoBaHHA oCniAHULLKUX pobiT: Kocay Anita CepriieHa

»  [laHi npo yuHA
~  OuiHi0BaHHA PoBorta y4Ha

Ap 8uGopy Temn ]
3IHaUOHHR POBOTH

CHCTeMHICTL | NOBHOTa POIKPUTTA TeMM ® ¢

BMiHHA 4ITKO Ta ACHO BUKNANATU CBOI AYMKM, KDUTHUYHO OCMUCIIOBATH G}
BuKopuCTaHI WKepena
Borowcrs GaTopy. 025

PiseHb 3aBaHb, IX merti 8

Bumoram

Horarku
MOEYTOBHI KOHTPO,IEP HE3AMHHEHNX JIBEPE(
IHTAHHSA BE3NEKH BIACHOTO KHT/IA

Kypuocona Haain esopinna,

Puc. 1. Indopmaniiino-ananitnyna miargopma [HOJIIEIP-Koukypce
(inmepgpeiic excnepmnozo oyinrosarmst)
3agady OIIHIOBaHHS YYaCHHMKIB 3MaraHb MO>KHA OIMKCATH 3 IOIIOMOTOI0 HAOOpy
3 TPHOX OHTOJIOT1iA:

e OHTONOrISI KOHKYPCAaHTIB MICTUTUME BJIACHE JaHl MNPO YYacCHUKIB, SKi
MIJIITaTUMYTh OIiHIII. BOHAa TMOBMHHA MICTUTH BUXIJHI JaHl yYacHUKA Ta
BIIMOBITHI pOOOTH, IO OIIHIOETHCS (Hanpukiao, ii mexkcm 6 mil uu IHWil
Gopmi).

e OHTONOrIS KPUTEPIiB OI[IHKA MAa€ MICTUTHU 1€PApXIYHO CTPYKTYpOBaHUU HAOIp

KpUTEPIiB, 32 IKUMU 3/11ICHIOETHCS OLIIHKA.



e OwnTOJNIOTrIs NPOIIECY OLIHKA TOBHHHA MICTUTH OIMCH MPOTPAMHUX MOJTYJIIB, 1110
IHTEpIPETYBaTUMYTh  1HIII 7Bl ~ OHTOJIOTii  BIAMOBIJHUM  YHWHOM 1
reHEepyBaTUMYTh KOPUCTYBady 1HTep(deiic OIliHIOBaHHS 3T HO KPUTEPIiB.

Ha ocHOB1 maHoro mijxojy 13 3aCTOCYBaHHSM OMHCAHUX OHTOJIOTIH OyJI0 CTBOPEHO
1HpOpMaIlIHHO-aHATITHYHY TUIOHIAJIKY «ITOJHEAP-Koukype». Ll po3pobOka
IPaKTHYHO IiTBEPIMJIa OCHOBHI MTEpeBaru 3aCTOCYBaHHS TAKUX OHTOJIOTOKEPOBAHUX

CUCTEM: MOXKJIUBICTD iX IIBUJKOTO PO3TOPTAHHS Ta THYYKOTO HaJallITyBaHHS.

JITEPATYPA:
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3AXHUCT IHOOPMAIIIL B TPUKJIA THUX IHOOPMAIIMHUX
CUCTEMAX

Annotation. The levels of protection of stored digital data of applied information
systems executed in the environment of the i10OS operating system are considered. For
this purpose, guides to the use and programming of applications for the i1OS operating

system were used. The curated information reflects the features, structure and levels of


mailto:yaroslav_hrytsun@knu.ua

protection of various ways of storing information in digital form available for use in
applied information systems created for execution in the environment of the i0OS
operating system.

Key words: the levels of protection of digital data, iOS operating system, secure

storage, file, Keychain.

3Ba)kalouM Ha IIBUJKE MOMIMPEHHS, BEIMKUI 0OCAT 1 BUCOKY BaKIUBICTH
udpoBoi 1H(DOpMaIIii, IO CTBOPIOETHCS, OOPOOTIOETHCS Ta 30epiracTbCs Ha
HE3JYEHHIN KITBKOCTI HMU(PPOBUX MPUCTPOIB CHOTOJICHHS, ACAalll BAaXJIHUBUM CTa€
3a0e3ne4YeHHs] HaAIMHOro 30epiraHHs THX JaHUX Ha MPUCTPOSIX KOPHUCTYBauiB, IIO
notpeOyroTh Takoi Oe3neku. OOCITM JNaHUX, IO TEHEPYIOThCS CY4aCHUMU
3aCTOCYHKaMH, € HEHMOBIPHO BEJIMKUMHU, 1 1H(OpMaIis, Ky HEOOXITHO 30epiratu B
Oesrieli, CTAaHOBUTh 3HAYHY YaCTKY BiJl 3arajbHOI KIJTBKOCTI.

3axuct 1HopMaIlli 3aragom — ayKe Ba)xJIMBa TeMma, 1 B 11N MyOikaiii yBary
30CEpE/PKEHO caMe Ha croco0ax 3axuCTy JaHuX, 0 HeoOXiJHO 30epiratu Ha
MOOUTBHUX TIPUCTPOSIX 3 OTepaliiiHoro cucremoro 108S.

3 ornsay Ha BENIMKUAM oOcsr iH(opmalli, Mo MPOXOAUTh uYepe3 MOOLIbHI
OpUCTpPoi, Ta OOMEXKEHICTh 3amaM STOBYIOUHMX MOXJIMBOCTEH TaKUX MPHUCTPOIB,
BUPOOHUKU TAJKETIB 1 pO3POOHUKH 3aCTOCYHKIB JIJI HUX MAIOTh PO3YyMITH 1 BIIPABHO
KepyBaTu NigxoAamu 30epirants iH(popMmalli Ha UX TPUCTPOSX 1 PIBHI 3aXUCTY TaKOi
iH(dOopMaIlii, SIKi MPOTIOHYE 10 BUKOPUCTAHHS ONEpaIliiiHa IpucTporo.

3aranom, omepariiiHa cucrema 10S mpomoHye pPO3POOHUKAM TPHUKIATHUX
iHQOpMaIIiHUX CHUCTEM TaKUi TeEpeNiK CcrnocoOiB s 30epiraHHs BKa3aHUX
3aCTOCYHKIB Ta KopucTyBada[l]:

— y BUIJIAA1 QailiiiB 3 KUIbKOMA CTYTEHSIMH 3aXHUCTY;
— 3 Bukopuctanusm UserDefaults;

— 3 BukopuctanHsaM Keychain;

— 3 Bukopucranusm CoreData[3];

— 3 Bukopuctanasam CYBJ][ SQLite;

— 'y BUINIAA1 QailyliB TUITY KITIOU-3HAYESHHS.



Hwxue 611b11 1eTaIbHO PO3IIISTHYTO JIMIIE T1 CIOCOOU 30€epiraHHs JaHuX, 10
JAI0Th 3MOTY 3a0€3MeunTy HaaliiHe 30epiranHs iHdopmarii.

OrJsia Ta piBeHb 3aXHIEHOCTI JaHUX, 30epe:KeHnX y BUIJIsAAi (aiiiiB

306epiranHs iHGopMalii y BUTIAAl (ailliB € 3arabHOBIIOMHUM 1 TPOCTUM
crioco0oM 30epeXeHHs TaHMX, IO ICHY€E YU HE Ha BCIX OMepamiiHnX cuctemax. Jlis
KOXHOTO KOPHUCTYBAIIbKOTO 3aCTOCYHKY orepalliiiHa cucrema i0S CTBOpPIOE OKpemMy
«IICOYHUINIO» 3 TOJOBHUM Katamorom Document [4]. ¥ HboMy MokHa 30epiratu
daiinu Oyb SKUX pO3MIpIB, 1 3aralbHUX o0cAT (aiiyliB oOMeKeHul Jnie Hi3uIHUM
PO3MIpOM Hakomu4yBaua npuctporo. Hanpukian, y 3ammdpoBanomy ¢haiii 1opedHo
Oyne 30epiraTu i1CTOPIO J3BIHKIB, IEPEMUCOK, OAHKIBCHKUX Omeparliii Ta oTorajiepero
KOPHUCTYyBaua, aJpKe Takl JIaHl 4acTo € BEJIMKUMHU 32 00’ €MOM.

[Ipu cTBOpeHHI (aiiiny, po3poOHUK BKa3zye MOro piBeHb 3axuuieHocti. Hikue
HaBEJICHO BC1 MOKJIMBI PiBHI 3aXUIIEHOCTI (DailiB:

— piBeHb 3axuiieHocTi «Complete». Takuit gaiin 30epiraerbes B 3aliMppoBaHOMY
dopmari, 1 oro MokHa 34MTyBaTh abO 3aMMCyBaTH, JIMLIE KOJU MPUCTPIA
po30si0koBaHO. B 1HImIMK yac cnpoOu mpouyuTaTH Ta 3anucaty (ain OyayTh
HEBJIATNMU;

— piBens 3axunieHocti «Complete unless openy». Cxoxuii Ha piBeHb 3aXHUIIIEHOCTI
«Complete», mpoTte gocTym A0 Takoro dainy 30epiracThbes i micis 0JI0KyBaHHS
IPUCTPOIO, SKIIO (aitm Oylio BIIKPUTO Yy MOMEHT, KOJU MPHUCTpii Oyio
PO30JI0KOBAHO;

— piBeHb 3axuineHocti «Complete until first user authenticationy». Ilpu mnpomy
piBHI, (haiiil HEAOCTYTHUHN, TOKM KOPUCTYBa4 HE pO30JIOKY€ MPUCTPIi BrepIIe.
[Ticnst Toro, SIK KOPUCTYBau BIIEpIIe Po30JIOKYy€e MPUCTPI, (aili 3aIHUIIA€ThCS
JOCTYITHUM, JOKH TIPUCTPiN He Oy/1e BUMKHEHO a00 Mepe3aBaHTaXEHO;

— piBeHb 3axuineHocTi «No protection». Takuii ¢aiin 30epiraerbca B
He3amrpoBaHOMY BUTJIAIL, 1 4O HBOIO MOXHA OTPUMATH JOCTYI y OyAb-sSKHii

qgac.



OrJsj Ta piBeHb 3aXUIIEHOCTI JaHnX, 30epe:kennx y Keychain

Keychain € Haii61bm 6e3ne4HUM CIIOCOOOM 30€peKEeHHSI HEBEITUKUX OOCSTIB
nanux [2]. Takuii piBeHb 3aXUIICHOCTI 3a0€3MEUy€EThCS, B TIEPIIY Yepry, anapaTHUMU
0COOMMBOCTIMH peanizalii 1poro miaxoay. Crnpasa B TOMy, IO L JUISTHKA TaM ATI
BMOHTOBaHa B OCHOBHHMI MpOIECOpP MOOUIBHOTO MPHUCTPOIO, IO BHUKIIOYAE
MOKJIMBICTh OTPUMAHHS JOCTYITY JI0 TaM’ STl 31 3MIHEHUM MPOIIECOPOM.

{06 mMaT MOXXKITUBICTH BUKOPUCTOBYBaTH TexHousoriio Keychain, po3poOHuk
CIIOYaTKy Ma€ IMIIOPTyBaTH cucTeMHy 010mioTeky Security. Keychain migrpumye
TaKWUM Mepestik onepailii i3 eeMeHTaMu JaHuX, 10 HeoOX1JHO 30eperTu:

— JI0JlaBaHHS HOBUX €JIEMEHTIB JIAHUX;

— TIONIYK €JIEMEHTIB JIaHUX;

— OHOBJIIOBAaHHS €JICMEHTIB JIaHUX,

— BHJAJISHHS €JIEMEHTIB JaHUX.
30epiranHs nanux 3a ponomororo Keychain, sk 1 y BUunagxy i3 3anucyBaHHAM

710 (paitnniB, TaKOK Ma€ KiJIbKa piBHIB JOCTYITY, 110 JIOCTYMHI pO3POOHUKY:

— piBeHb 3axuiieHocTi «When passcode set». Taki eneMeHTH AOCTYIHI, JIMIIE
KOJIM IPUCTPIi po30710KoBaHO. /{151 HbOro Ha MPUCTPOi Ma€E OYTH BCTAHOBJIEHO
naposib. SIKII0 KOpUCTyBad BUJAJSIE MAPOJb 13 MPUCTPOIO, TO YC1 €JIEMEHTH 3
IIUM PIBHEM 3aXHCTy aBTOMATHYHO BUJAISIFOTHCA.

— piBeHb 3axuiieHocTi « When unlocked». Taki exeMeHTH DOCTYMHI, JIUIIE KOJIU
MPUCTPIA PO30JIOKOBAaHO. SKIIO Ha MPUCTPOI HE BCTAHOBJIEHO Mapojb, TO BIH
3aB)KJU BBAXKAETHCS PO30JIOKOBAHUM.

— piBeHb 3axumieHocTi «After first unlock». Joctym n0 nmx enemeHTIiB
HEMOXJIUBUM, JIOKM KOpPHCTYyBau HE  poO30JOKye MpUCTpId  micis
Mepe3aBaHTAKECHHS; SIKIIO HA MTPUCTPOI HE BCTAHOBJICHO MAPOJIh, TO BiH 3aBXKIH
BBAXKAETHCA PO30JIOKOBAHUM.

[Hmm cmocoOu 30epiraHHs JaHWX HA MOOUIBHHX MPHUCTPOSX, IO MAaOTh
omepartiiftny cuctemy 10S, He MalOTh 3MOTH Oe3IeYHO 30epiraTu JaHi.

Bu3zHa4yeHHs JOULIBHOTIO CIOCO0Y 0e3MeYHOro 30epiraHus 1aHuX



o6 po3pOoOHUKY BU3HAYUTHUCH 13 METOJ0M OE3MEeUHOr0 30epiraHHs JaHUX B
KOHTEKCT1 KOHKPETHOI 3a/1a4i, BAPTO CKOPUCTATHUCS TAOJIUIICIO 3aTAIBHOTO OTJISATY
JOCTYIHUX M1AXO/IiB.

Tabmuus 1.1 — ITopiBHAHHS BUMNAIKIB BUKOPUCTaHHS O€3MEYHUX CIIOCO0IB 30epiraHHs TaHuX

[Ilo Bapto 30epiratu B Keychain [ITo BapTo 30epiraTu B (aitnax

naHi, SKi TOTPeOYIOTh HAWBUINOTO | AaHi, AKUMH HEOOX1THO
piBHS 3aXUCTy (AK-OT, MHapoJib BiJ | MaHIMytOBaTH (KOMIIOBATH, BUPI3aTH,

0aHKIBCHKOTO 3aCTOCYHKY) BCTaBJISITH)

JlaH1 HEBEJTMKHUX PO3MIPIB JaH1 BEJTUKUX PO3MIpPIB

JaHl, JOCTYNl [0 SKUX MOTPIOHO | AaHl, MIBUAKICTh JOCTYIY A0 SIKUX

3a0€3MeUUTH 3 KIJTbKOX MOTOKIB MO>Ke OyTH MEHIIIOI0, HI’K OUIKY€EThCS

BucHoBoK. 30epekeHHs BAKIMBUX JaHUX KOPHCTyBada O0E3MCUHUM YHHOM Ha
MOOUTRHUX TMPUCTPOSX € aKTyaJbHOIO MPOOJIEMOI0, aKe CydacHl cMapTPoHHU
ChOTOJICHHS BUKOHYIOTh Habarato CKJIaJHINII 3ajadi, aHDK NPOCTe 3I1WCHEHHS
J3BIHKIB; BIJMOBIJHO, BaXJIMBICTh 30epiraHHd B Oe3mell MAacuBIB JaHUX, IO
3aBaHTAXYIOTHCSl Ta BUKOPUCTOBYIOTHCS PI3HOMAHITHUMU 3aCTOCYHKAMH YacTO CSTA€E
HaiBumoro crynens. J{iicHo, *xo/1Ha ocoba He XOoTuIa 0, 100, HANPUKIIad, JOCTYM 10
il OaHKIBCBKOTO PAaXyHKYy OYJIO CKOMIIPOMETOBAHO MPOCTUM BHUTOKOM Mapoiro 3i
cmaptdona. Tomy, BUOIp 1 BUKOPUCTAHHS MPABWIBHOTO MIAXOMY IS 3a0€3MeUeHHs
HaJIMHOTO 1 Oe3meyHOro 30epiraHHs IIHHUX JaHUX € Ha IJie4aX pPO3pPOOHHKA.
BiamoBinHo, 1HXEHEpU-TIPOTPAMICTH, SKUM JOPY4YEHO 3a0€3MeuuTH HaJIAHICTD
30epeKeHHS TaHUX KOPUCTYBadiB, MalOTh OyTH 0013HaHI MPO CIOCOOM JTOCSTHEHHS
Oe3neuHoro 30epiranHs iHGopmarlii, BiIMOBIAHO O ONEpaIiitHOT CUCTEMHU, TSl STKOL
BeJIeThCs po3podka. CyuacHa MoO1TbHA omeparltiiiia cuctema 10S Hajae po3poOHUKaM
JIBa MeXaHi3MH Oe3neuHoro 30epiraHHs NaHux: y (ailnax 3 pi3HUMH CTYyNEHSMU
3axXucTy, 1 B 3axumeHomy cxoBulll Keychain. V miii  ny6mikamii po3riisiHyTO
OCOOJIMBOCTI Ta BUMAJKHA JIOIUIHFHOTO BUKOPUCTaHHS 000X MIAXOAIB y TIpoleci

PO3pOOKHU MPUKIAAHUX 1HPOPMAIIIMHUX CUCTEM.
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THOOPMAIIMHA TEXHOJIOI'IA AJIS1 NPOBEJEHHS JIEMATH3AIIT I
CTEMIHI'Y B YKPAIHOMOBHUX TEKCTAX

B pobomi nooaemwvcs onuc ancopummie nemamuzayii ma cmeminey O0is
MepMiIHi8 YKpaiHcbKko20 noxoodxcenus. Ha ochoei yux npucmocosanux 00 yKpaincovkoi
MO8U ANOPUMMIB Peanizo8arHo THHOPMAYIUHY MexXHON02Ii0, pe3yIbmamom pobomu
KO € mpanchopmayis mepminy, AKUU UMALAEMbCS I3 YKPATHOMOBHO20 MEKCMOB020
00KyMeHmy, y nepgicHy gopmy. Takum 4uHoM CMEOPHOEMBCA CLOBHUK 13 NEPBICHUX
Gdopm mepminis, AKUL Modce OYMU BUKOPUCIAHUM O] PI3HUX 00POOOK MeKCmis.

Knrouosi cnosa: nemamuzayis, cmemine.

The paper provides a description of lemmatization and stemming algorithms that

can be applied when processing Ukrainian-language texts. Based on these algorithms
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adapted to the Ukrainian language, information technology was implemented, the
result of which is the transformation of the term extracted from the Ukrainian text
document into its original form. In this way, a dictionary of primitive forms of terms is
created, which can be used for various text processing.

Keywords: lemmatization, stemming.

im0 pobOTH € AOCTIIKEHHS] METOAIB 0OPOOKH CUMBOJIBHUX JaHUX 3 METOIO
onTUMI3aIlli TpoIecy TONIYKy YKpaiHOMOBHOI TEKCTOBOi iHdopMmalii B
iHbopMaIIiHUX JKepenax, pedepyBaHHS YKpPaiHOMOBHHMX TEKCTOBUX JTOKYMEHTIB,
aBTOMATUYHOTO TMEepeKIany 3 abo Ha yKpaiHChbKY MOBY TOIIIO.

3aBgaHHs poOOTH MOJSATAIO Yy PO3poOJeHH! 1H(GOPMAIIIHOI TEXHOJOTI, 110
J03BOJIMJIO O TPUBOJMUTH CJI0BA YKPATHCHKOT MOBH JI0 iX 1H(IHITUBHOI'O BU]Y IJISIXOM
3aCTOCYBaHHS QJITOPUTMIB JieMartu3allii adbo creminry. Po3poOka Takoi TeXHOJOTIi
nepeadayvana CTaTUCTUYHUN aHali3 JaHUX 1100 0COOIMBOCTEN YKpAiHChKOI MOBHU Ta
BIJIIIYKaHHS ONTUMAIBHOTO CIOCOOY peati3alii Ta 3aCTOCYBaHHS UX AJITOPUTMIB.

3a 10MIOMOT 00 OJIEP’KAHUX PE3YJIbTaTIB BAKOPUCTAHHS PO3POOIICHOT TEXHOJIOT11
MOJKIIUBO PO3IIMPIOBATH CTBOPEHHS CIOBHHKIB OCHOB CJIiB Ta JIEM JUIsl YKpPaiHCBKOI
MOBH, 110 Hapa3l JOCUTh aKTUBHO MOIMOBHIOIOTHCA. K HACHIIOK, 1HPIHITUBHI (OpMHU
CJIIB TOKpAIlylOTh BUTPATH pPECypCiB, IO BHUKOPUCTOBYIOTbCS [UIsl TOUIYKY
YKpaiHOMOBHUX JIOKYMEHTIB, TaK SIK CTA€ MOKJIMBUM MOIIYK HE TUTHKH OPUT1HATILHOTO
CJIOBa, a ¥ CI1JIbHOKOPEHEBUX CIIiB.

IlocTaHoBKa 3a1a4i aJIrOPUTMIB aHAJII3Y TEKCTIiB: CTEMIiHI Ta JeMaTH3allisl

3 rpamMaTUYHHUX MIPKYyBaHb NPH HAMMCAaHHI TEKCTIB BUKOPHCTOBYIOTHCS PI3HI
dbopmu CITiB, HATPUKIIAA «OPTaHI3yBaTH», «OPTaHI3YEID), «OPTaHI3yIOTh». 30KpeMa,
ICHYIOTh CIMEWCTBAa CIIOPIIHEHMX CIIB 31 CXOXXMMU 3HAUYEHHSMH, HaIPUKIIA],
«JIEMOKpATIsD», «JIeMOKPAaTUYHUI, «JIeMOKpATU3AITIS». 3Baxkarouu Ha
Hee(DeKTUBHICTh BUKOPHCTAHHS TMOBHOI (opmMu cioBa Ta #oro MophoiaoridHOi
CTPYKTYpH Uil TIOOYI0OBU aJITCOPUTMY NOILIYKY 1H(POpMALIHHUX PECYPCIB, € JOTTYHUM
MONIYK 32 OCHOBOIO CiioBa. Takuii aHaji3 TEKCTIB BKIIOYAE B ceOE aIropuTMH

TOKEH13al[li, CTEMIHTY Ta JIeMaTHh3allii.



TokeHizaiiss — mpolec po30UTTA TEKCTYy Ha eJIeMEHTapHI OJWHUIN JJIs
MOJIaJIBIIOT0 MO0 aHalidy, IO € 3a3BHYail MOYaTKOBUM €TaroM OOpOOKH TEKCTIB,
aJpKe J1a€ 3MOTY MPALOBATH 31 CIIOBOM K 3 OKPEMOIO CYTHICTIO, IPU I[bOMY 3HAIOUU
1oro KoHTekcT [1].

CreMiHr (aHTJI. stemming) — 11e MPOIEC CKOPOYCHHS CJI0BA 10 OCHOBH IIJISTXOM
BIJIKUJIAHHS JIOMMOMDKHUX YaCTHH, SK-OT 3aKiHYCHHS 4H cyikc. Pe3ynbpraTi CTeMIHTY
1HOJII Ty’K€ CXO’K1 Ha BU3HAUCHHS KOPEHs CJI0BA, ajie MOro aaropuTMu 0a3yloThCsl Ha
IHIIKMX MpUHIUIAaX. ToMy CIIOBO micist 00pOOKH alrOPUTMOM CTEMIHTY (CTeMaTh3allii)
MO>K€ BIJIPI3HATHCS BiJl MOP(DOIOTIYHOTO KOPEHS CJI0OBA. AJITOPUTM CTeMIHTY MapTiHa
[loprepa [2] HaOyB 3HAYHOrO TOWIMPEHHS Ta CTaB Je-(PakTo CTaHIAPTHUM
AITOPUTMOM CTEMIHTY JUIsl aHTIichbKkoi MoBU. OpuriHaibHa Bepcis cremepa Oyiia
MpU3HAaY€Ha JIs aHTIIChbKOT MOBH 1 0yia peanizoBana Ha MoBi BCPL. 3rogom Iloptep
CTBOPHB IPOEKT «Snowball» 1, BAKOPUCTOBYIOUM OCHOBHY 1/I€10 QJITOPUTMY, HAITUCAB
cTemMep JUIs MOMIMPEHUX 1HI0€BPONEHCHKUX MOB, 30KpeMa JJI POCIMChKOI. AanTalis
bOr0 AJITOPUTMY JIJISl YKPAiHChKOi MOBH MOJISATa€ y BU3HAYEHHI MOP(OJIOTTUHUX
0COOJIMBOCTEM YaCTUH MOBH JJIS BIIKUAAHHS XapaKTepHUX CY(IKCIB Ta 3aKiHUEHb.

JlemaTu3zaiis — 11e OUIBII TOHKUIT criociO HOpMaJi3alii TEKCTOBUX JaHUX, SIKAW
BUKOPHUCTOBYE CJIOBHUK Ta MOP(OJIOTIYHUNA aHami3 Il 3HAXO/KEHHS MPAaBUIBHOT
dopmu — iemu [3]. Llet anroputm € GiIbII CKIIATHUM B peai3allii, Hi’k CTEMIHT, TPOTe
nae OUIbII TOYHI pe3ynbTaTd. JlemaTuzallis 3aJIeKUTh BIJ] TOYHOTO BU3HAUYCHHS
JIeKCUYHO1 KaTteropii ciioBa. OCHOBHA i7iesl 3aKI1aIa€ThCS B TOMY, 1100 MPU MOMKITHUBOCTI
oTpuMatu OubIe iHGOPMAIIi PO CIOBO IS 3aCTOCYBaHHS OUIBII TOYHUX MPABUII
HOpMaJi3aIii.

CTpykTypa Ta 0COOJMBOCTI AJrOPpUTMY CTEMIHIY NPH 3aCTOCYBAHHi /10
00po0OKM YKPAIHOMOBHMX TEKCTIiB

[Ticns aHamizy Ta BHBYEHHS OCOOJMBOCTEH YKpaiHChKoi Mopdoorii,
BuIesraganuii anroputM [loprepa Moxe OyTu aganToBaHW IJIs YKPAiHCHKOI MOBHU
[UIIXOM BUJIIJIEHHS XapaKTepHUX 3aKiHYEHb Ta IHITUX MOP(OJIOTIYHUX CKIAA0BUX [4].

[TepmmM KpokoM € TiepeBipKa CI0Ba HA O3HAKU 1H(QIHITUBY. 32 HASBHOCTI TAKUX

ITOPUTM TPUIUHAETHCSA 1 MOBEPTAE JIaHE CJIOBO. SIKIIO K MOBHA OJIMHHULSA IIE HE



nocsriia 1HOIHITUBHOI (OpMH, TOUMHAETHCS MEPEBIPKA HAa 0O3HAKU MTPHUHAJICIKHOCTI JI0
IHIMMX TOJIOBHUX YAaCTHH MOBH: JIEMPHUCTIBHUK, MIEMPUKMETHUK, pehIICKCUBHE
TI€CIIOBO, MPUKMETHHK, J1€CIOBO a00 IMEHHUK. JlaH1 03HAKHU BUJAISIOTHCSI THM CAMHUM
HaOJIMXKaI04H CIOBO 710 Horo 1H(}iHITUBHOT popMu a00 Tak 3BaHOT OCHOBHU. OCTaHHIMU
KPOKaMHM € BHJIaJICHHS CJIOBOTBIPHUX YaCTHH, M SIKOTO 3HAKY Ta 3aMiHa MOJABOEHbD.

CtpykTypa Ta 0CO0JUBOCTI AJATOPUTMY JIEeMATH3AIIII IPH 3aCTOCYBAHHI /1M
YKpPaiHOMOBHMX TEKCTiB

AJnroput™ jemMatu3ailii € OB JeTaJbHUM 11010 MOP(]OJIOTIYHOI CKIIaI0BO1
cioBa. B Toif yac gk aqropuTM CTEMIHTY HE BpPaxOBY€ OCOOIMBOCTEH OYyJI0BU CIIOBA,
TaKHX SIK 3MiHa Cy(IKCIB MPU BIAMIHIOBaHHI, AJICOPUTM JIEeMaTH3aLli aHATI3y€e CIOBO
Ta BIJICIKA€ YACTUHH, 1[0 HE MAIOTh MPSIMOTO BIJHOIICHHS O KOPEHS CJIOBA Ta MOTro
MopdooriuHoro 3HaueHHs. TakuM YMHOM, MTOCTAE 3a7aua aHali3y clIoBa IS MOIITYKY
CKJIQJIOBHUX, 1110 HE MAalOTh BIJIHOIICHHS /IO KOPEHsS CJIOBA. BiJCIKaHHIO MiAJIATalOTh
3aKiHYEHHS, Cy(PiKCH, 110 3MIHIOIOThHCS TIPH BiAMIHIOBaHHI Ta npedikcu [5].

Mo>kHa 3pO0OMTH BUCHOBOK, 110 QJITOPUTM JieMaTH3alli € OUIbII YyTIUBUM 0
0COOJIMBOCTEW MOBHU Ta MOTpeOye OUIBII METaTbHOTO aHATI3y JEKCUYHUX TPaBUIIL.
OTxe, UIsI KOPEKTHOI peali3alli aJlrOpuTMy MOTPIOHO YITKO PO3AUIMTH MOBY Ha
YaCTUHU, 110 MAIOTh SIBHI CHUIbHI XapaKTEPUCTUKH, K OT IMEHHUKHU, MPUCITIBHUKH,
niecioBa 1 T. 1. HacTymHMM KpOKOM MOTPIOHO TOCTIAUTH MOAAIBIINN MO JaHUX
MOBHMX YaCTHH Ha I11€ MEHIII mijKareropii [6].

TakuM 4YMHOM BHIUISIOTHCS OCHOBHI 30HM TMOAAQIBIIAX  JTOCIHIJKEHb.
Hactynaum kpokom Oyjae imeHTu(IKaIiss OyIb-IKUX XapaKTEpPHUX OYKBEHHUX
BXOJ/KE€Hb, 110 MEePeayoTh cydikcaM Ta 3aKIHUCHHSIM 3a]J1s1 pO3Mi3HaBaHHS 1CTUHHOL
ocHOBH cyioBa. J{is giecnis 1ie OyayTh cydikcu -yBa-(-toBa-), -opo-, -0J10, -0Ta, -Hy Ta
iH. Ilicns BUSBIEHHS JaHUX XapaKTepHUX OYKBOCIOJIYYE€Hb, JOCIHIJIKYIOThCS
XapaKTEepHI 3MiHH, 1110 BUHUKAIOTB 1111 4ac BIIMIHIOBaHHS Ta 3MiH1 po/iiB. Pe3ynpraTtom
JTAHOTO TIPOIIECY CTATHUCTUYHOTO aHaN3y € JOCTaTHbO IIUPOKUN CIEKTP MJIA
CTBOPCHHS JIOCHTh THYYKOTO aJTOPUTMY JIeMaTH3allii, 1o Oyje BpaxoByBaTH Maiike

yCl MOXJIMBI BUMAJKUA BUSABJICHHS CY(QIKCIB Ta 3aKiHY€Hb, IO HE € YaCTHUHAMH



MOP(OJOTiyHOI CKIa/I0BOI ciioBa. HacTymHMM KpOKOM peali3ye€TbCsl BUKIIOUYEHHS
a(1KCHUX BXOKEHb Ta MOCTYNOBE MPUBEICHHS CJIOBA /10 10T0 OCHOBH.

JIns BUKOPHWICTaHHS JaHUX aJrOPUTMIB J0 TEKCTIB, BOHM TIOBHHHI OyTH
MpUBENIEHI A0 Takoi (popMH, IO AO3BOJSE CKOHIIEHTPYBATUCH JIUIIIE HA CIOBaX, MpU
YOMY TaKuX, 1110 MAIOTh JIEKCUYHE 3HAUCHHA. T00TO, TEKCT OBUHEH MPOUTH MIEPBUHHY
00poOKy, 1100 BUKJIIOUUTH 3 HbOT'O yCl MOJKJIMBI 3HAKH IyHKTYyaIlli Ta CTOI-CJIOBA.
[Ipote, BapTO 3ayBaXUTH, L0 MyHKTYaI[lHHUI 3HAK «-» BapTO 3aJMIIUTH, TaK 5K
0araro CiB yKpaiHCbKOi MOBH YTBOPEHI IIIXOM MO€THAHHS TBOX CIIIB, 1[0 MUY THCA
yepes aedic. Y BUNAJKY, KO JaHUH CUMBOJ BUAAJIUTH, MOKHA BTPATUTH JIEKCUYHE
3HAYEHHS JIEAKHUX CIIIB 33/1aHOTO TEKCTY.

Bumeonucana miaAroroBka TEKCTy 10 OOpOOKH € 3arajbHOI i1 000X
ITOPUTMIB, TaK SIK JIEMATH3AI[lsl Ta CTEMIHT (POKYCYIOThCS Ha aHaJIi31 Ta BUBHAYEHHI.

OOrpyHTYBaHHSI BUOOPY CTPYKTYP, 0i0JIi0OTEK Ta TEXHOJIOT il

Jlns peanizariii caMux aaropyuTMIB CTEMIHTY Ta JieMaTu3aliii 0yj0 oOpaHo MOBY
C++, OCKIIIBKHM BOHA MA€ JTIOCUTh IIUPOKHUI CIEKTP MOXKIIUBOCTENH 0OpOOKH TEKCTOBOI
1H(dOopMaIlii, MaHITTYJIAIIH 13 TEKCTOM, TIOITYKY Ta MOIU(IKAaILi.

Jlnst B3aeMoii 13 KOpUCTyBaueM Ta peaiizalii iHTepdeiicy 0yso oOpaHo MOBY
nporpamyBaHHs JavaScript Ta PpeiimBopk React, 1110 703BosIsIE ONTUMI3YBaTH POOOTY
JI0JIaTKy 3a JIOMOMOTOK) aCHMHXPOHHOTO BUKOHAHHS OUTBIIOCTI BHYTPINIHIX 3a7a4 Ta
B3a€EMO/I1 13 KOPUCTYBAYEM.

OCKIUIbKM BUSIBJICHHX XapaKTePHUX 3aKiHYeHb Ta OYKBOCHOJIYYECHb IS
YKpaiHChKOI MOBHM BHUSBWJIOCH JIOCHTH 0araro, JOLUUIBHUM CTaJl0 BUKOPHUCTAHHS
peryJsipHUX BHUpa3iB 3a JOMOMOror 010mioreku regex. I3 maHoi 0610mioTeKu
BUKOPHUCTOBYBAJINCA HACTYNHI €JIEMEHTH: Kjac regex, II0 BJacHe 1 MpeJCTaBisie
perynsipHuil Bupa3, QyHkIis regex search, mo npuiimMae opuUriHaJIbHUN PSJIOK Ta
PETYIpsIHUI BUpPa3 1 IEpeBIpsie HASBHICTh PETYISPHOTO BUPA3y Y MPUHHATOMY PSIKY,
dbyHKiis regex replace, mo 3aMmiHs€ 3HAUACHHWIN PEryJIspHU BUpa3 y CTpidlll Ha
o0paHy MiJICTPOKY.

IIpoexkTyBaHHS AJTOPUTMIB CTEMIHIy Ta JeMaTU3aMil



3riIHO BHUIIlE OMMCAHUX METOMIB peaji3alli CTEeMIHTy Ta JeMaTH3allii,

anropuT™Mu OyJio peanizoBaHO HACTYITHUM YMHOM (puc. 1, puc. 2):
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Pucynok 1 — CA g nematuzaii

Y1 MOXHA
3acTOCOBYBATH
anropuTm?

Oopatu no cnoea
" - invalid"

W € 03HaKK
pednexKcMBHOro
niecnoea?

* BUOANUTA O3HAKH
iMeHH1Ka

BuoanvTi o3Haku
pedineKcMBHoro
Aiecnosa

YK € 03HAKM
NpPUKMETHUKE!
Il 2

Yu € 03HaKK
NiECNpUCNiBHUKAT,

W € 03HAKKW Aiecnoea?

Ta

ByUoanuTH o3Haku

Bupanit osHakm
AienpyucnisHnKa

NpUKMETHUKA!
LIENPUKMETHUKA

ByUoanuT o3aHkK

alecnoea

MoeepHyTH CNOBO

Pucynok 2 — CA i cteMiHry

B3aemonisn kopucryBa4a 3 iH()OpMALiHHOI0 TEXHOJIOTI€I0

Peanizamito B3aeMosii KOpUCTyBada Ta MPOTPAMHOTO 3a0€3MeYCHHS] HABEICHO

Ha puc. 3.
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Pucynok 3 — Jliarpama AisiiibHOCTI
[Ticns BBeIEHHS TaHUX KOPHUCTYBa4d Ma€ HACTYII (PyHKIIIi:
— Use methods — o6podka iHdopMarrii arropuTMamMu JeMaTr3allii Ta CTCMHHTY;
— Use dictionary — momryk 3a cCJIOBHUKOM.
Jlami xopucTyBay BBOJMTH TEKCTOBY 1H(OpPMAIII0 Ta MOXE oOpaTH 0O0poOKy
JAHOTO TEKCTY METOJIaMH CTEMIHTY Ta JieMaru3allii. JlaHi BUBOJIATHCS HAa €KpaH SK Ha

puc. 4.

Your results:

DICTIONARY

Pucynok 3.3 — PesynbTar pob0TH aqrOpUTMiB CTEMIHTY Ta JieMaThU3allii

Sk BUIHO, aNrOpUTMU TMOBEPTAaIOTh a00 3MiHEHI cjoBa abo clioBa 3
inenTudikaropom invalid, 1110 MO3HAYAIOTH HEMOXKJIUBICTh 3aCTOCYBAHHS aJITOPUTMIB.

AHnaui3 indopmaniiiHol TexHoJI0TiI

CrBopena 1H(popmaliifHa TeXHOJOrIsS 3a0e3nedye aHali3 cjloBa JBOMa
aITOPUTMAMH: CTEMIHT Ta JiemaTu3allis. SIk Bxke OyJio BUKIIAJEHO, JIaHl aJrOpUTMHU

3aCTOCOBYIOTHCS JIJIsl TOTO, 1100 B1IHAWTH OCHOBY CJIOBA, IPU YOMY MEPIIUH 13 HUX €



OBl «TpyOMM», a APYrud OLIBII YYTIUBUM JI0 OCOOJMBOCTEH MOBH. Takox
pealti3oBaHo MOUTYK 1H(IHITUBHOI (popmHu c0Ba 3a BOYOBaHUM CIIOBHUKOM.

I3 pe3ynbTaTiB TECTYBaHHS MOXKEMO CIIOCTEPIraT, 10 pe3yabTaTH BUKOHAHHS
€ 3an0oBUIbHUMH. [IpoTe, 3Bakaroun Ha HEOCTATHIN 00’€M AOCHIIKEHb YKPaiHCHKOT
MOBH, CIOBHUK Ha JJaHUH MOMEHT BKJIIOUA€ B ceO€ HE MMOBHUM CIIEKTP CITIB YKPaiHCHKOT
MOBH, aJi€ 3a JIONOMOT'00 CTBOPEHOI'0 MPOTPAMHOT0O 3aCTOCYHKY MOKJIMBUM € JOCUTD
IIBUJIKE OT0 HANIOBHEHHSA Ta 3 JOCUTH BUCOKOIO TOUHICTIO. BapTo Takoxk 3ayBaXKuTH,
0 NPOrpaMHHUI 3aCTOCYHOK HE TMPUCTOCOBAHUM N0 PpO3MI3HABAHHS CIiB, 10 €
BUHSATKaMHU.

BucnoBku. [Hdopmariiiina TeXHOIOr1 103BOJIsIE€ €(HEKTUBHO OOPOOIIATH ClI0Ba
yKpaiHChKOi MOBU 0€3 00’eMHOro 30epiraHHsl JOJATKOBUX JaHuX. 100To, Oyio
BHUKJIIOUeHO MeToJ hard coding, 110 mossiraB 6u y cTaTUCTUYHOMY 300pi TaHUX a0o
CJIIB pI3HUX YaCTHH YKpaiHCbKoi MOBU. HaTOMICTh peanizoBaHO THYYKI aJITOPUTMU
CTEMIHTY Ta JIeMaTHu3allli, aKi aHaJi3yI0Th CKJIaJ0B1 KOXKHOTO CJIOBA /IS MOJAIBIIOTO
KOPEKTHOI'O aHalli3y Ta MPUBEJAEHHS 10 OCHOBU. Takox OyJ0 BUSBIEHO OCOOJIUBICTh
30epiraHHsl TEKCTOBUX JIAHUX YKPATHCHKOIO MOBOIO. Y TOM Yac sIK JaTUHCHKI JIITEPH Y
nam’sITi 3aiiMaroTh 1 OalT, TTEpH YKpAiHCHKOT MOBHU 3a3BHYaii 3aiiMat0Th 2 ab0 OlybIIe
OanitiB. Tomy mnpu aHamizl JOIIJIBLHOCTI JOCHIIKEHHS CJioBa OYJIO peaji30BaHO
aJTOPUTM, 110 Oepe 10 yBaru JaHy OCOOJIMBICTH Ta BIJIMOBIAHO JIO IIHOTO 3HAXOIUTH
JTIACHUM TEKCTOBUI pO3MIP BX1JHOTO CIIOBA.

He 3Baxkatoum Ha e(heKTHBHICTH PO3POOJICHUX aIrOPUTMIB, 3aHAATO CYTTEBA
THYYKICTh YKPaiHChKOi MOBH Ta 11 PO3rally’)KeHHS YCKJIAIHIOE TPOIEC PO3POOKU
aNropuTMYy JIEMaTH3allli IJisi BCIX acCHeKTIB yKpaiHChKoi MoBH. I[IpoTe 3araibHumii
QITOPUTM CTATUCTHUYHOTO aHaJi3y MOKE 3aCTOCOBYBATHCH HE 3aJIC)KHO BiJI YaCTUHU
MOBH.

[TomampmuMu  TUIAXaMUA  3aCTOCYBaHHS  MOXYTh OyTH  PO3IIUPEHHS
¢ynkmionany NLP mis ykpaiHcbkoi MOBH, IO J03BOJIsIE €(EKTUBHO aHai3yBaTh
00’eMHY TEKCTOBY 1HGOpMAIlI0 IS MOJAJBIIOT0 BUKOPUCTaHHS PE3YJIbTaTIB.
Hanpuxnan, peanizamis THYYKHX aJITOPUTMIB TOLIYKY Ta CTBOPEHHS LITYYHOIO

IHTEJIEKTY, 10 0a3yeThCs HA YKPAiHOMOBHIHM 1H(GOpMAaIlii OTpUMaHii BiJ KOpUCTyBaya.



JITEPATYPA:

1. Dumais S.T., Lewis D.D., Sebastiani F., Report on the Workshop on
Operational Text Classification Systems // SIGIR-02, Tampere,Finland. — 4 p.
(http://www.sigir.org/forum/F2002/sebastiani.pdf)

2. Dominich S. The Modern Algebra of Information Retrieval. The
Information Retrieval Series. — Berlin, Springer-Verlag, 2008. — 327 p. (ISBN 978-3-
540-77658-1)

3. Hayes P. J., Weinstein S. P. Construe-TIS: A System for Content-Based
Indexing of a Database of News Stories // IAAI-90 Proceedings, 1990. — 16 p.

4, Manning C.D., Raghavan P., Schutze H. An Introduction to Information
Retrieval. — Cambridge University Press, 2008. — 577 p.

5. Salton, G. and Buckley, C. Term-weighting approaches in automatic text
retrieval. Information Processing & Management 24(5): 1988. P. 513—523

6. The English (Porter2) stemming algorithm - Pexum goctymy:

http://snowball.tartarus.org/algorithms/english/stemmer.html



http://www.sigir.org/forum/F2002/sebastiani.pdf
http://snowball.tartarus.org/algorithms/english/stemmer.html

3aronaubkmii [.A.

Heporcasna nasuanvHo-HayKo8a ycmanosa « Akademis hiHanco8020 yNpasiinHY,
Kuis, Ykpaina

dzatonat@gmail.com

Amnicimona O.10.

Heparcasna naykoea ycmanosa «Ilncmumym oc8imHbol AHATIMUKUY,
Kuis, Ykpaina

olgaanisimova@ukr.net

®OPMYBAHHS IU®POBOI IHOPACTPYKTYPHU 3A CTAHIAPTAMU
€C

Digital infrastructure is one of the most important drivers of the digital
economy’s development. It consists of four main sectors, including software and
hardware, and stakeholders in all of those areas. To ensure quality and reliability of
the digital services it is important to develop common standards for the services and
products provided. The EU has a disadvantage as the member states are not on the
same level regarding digital infrastructure. To facilitate the implementation of the
common standards, the EU has special programs.

Keywords: digital infrastructure, CEF Digital, Digital Europe Programme.

[{udpoBuii puHOK PO3BUBAETHCS HAI3BUYANHO IMIBUAKUMH TEMIIaMH, 30KpeMa,
JUIIE 32 IBAALSTh POKIB IHTEPHET MEPETBOPHUBCS 13 IHHOBALIMHOIO JOCATHEHHS Ha
HEB1JI’€MHY CKJIQJIOBY JKUTTSI JTIOAUHU. BypXIuBuii po3BUTOK PUHKY ITU(DPOBUX TTOCITYT
NPHU3BIB JO TOTO, IO IOCTYIOBO IMOYala aKTHBHA BIIPOBA/KYBATHUCS KOHIISTIIIiS
1u(ppoBOT EKOHOMIKHU. AJie, SIK BIJIOMO, OJHIEI0 3 OCHOBHUX CKJIAJJOBUX YCHIIIHOTO
PO3BUTKY OyIb-SKOTO PUHKY € #oro iH(ppacTpykrypa. | nudpoBuii puHOK HE €
BUKJIFOUCHHSIM [ 1].

®daktuyHo, 1HMdpoBa iHGpaACcTpykTypa — 1€ IUdPOBI TEXHOJOTIi, 10

3a0€3MeuyoTh OCHOBY JUIs 1H(OpPMaLIMHUX TEXHOJOTIM 1 omepalliii, 10 Hei MOXHa
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BIJIHECTH HE JIMIIE MporpaMHe 3a0e3redeHHs, aje i anapaTHe 3a0e3MedYeHHs, 10 €
OCHOBOIO Oe3mepediitHoi poboTH 1H(pOpMaliiftHO-KOMYHIKAIIHHIX TexHoyorii (Puc.

1).

* MpoBaiiaepun * MpoBaiiaepun
KOMYHiKaLiMHKUX UMppoBUX NOCAYT i
nocnyr nNpoAyKTiB

Basn

Mepesx [aHnx/npoTokonn

MpucTpoi Cepsepu/cxoBuia

* Perynatopun 4 BUpo6bHUKMN
anapartHoro
3abe3neyeHHn

Puc. 1. Hudposa iHPppacTpykTypa: OCHOBHI CKIIAOBI.

DakTUYHO, OCHOBHUMHU CKJIAQJOBUMH 1HPPACTPYKTypu € Mepexi, 0azu
JaHUX/TIPOTOKOJIM, TPUCTPOi, cepBepu/cxoBuiia. OCHOBHUMHU YYaCHUKAMH €
MpoBailiepu KOMYHIKaUIMHUX MOCIYT, MpoBaiaepyu HUPPOBUX MOCIYT 1 MPOIYKTIB,
BUPOOHUKHU anapaTHOro 3a0€3MeUeHHs Ta peryIsITOPH pUHKY [2].

[Tomanpmuii  pO3BUTOK PHUHKY TPHU3BIB O PO3YMIHHA, IO SKICTh
1HQPaCTPYKTYypu JAy’KE€ 4YacTO BH3HA4Ya€ €(PEKTUBHICTb PUHKY. OCKUIBKA MIXK
y4YaCHUKaMU PUHKY HJe 3arekia KOHKypeHTHa 00poTh0a, HEOOXiHE PerysroBaHHS
pUHKY 3 OOKy JepXaBu Ta MDKAEpXKaBHUX opradizamiil. Takoxk, BHUHHUKae
HEOOXIHICTh, JJIsI TMPUIIBUAUICHHS €BPOIHTETPALIIHUX TMPOIECIB, BIPOBAAUTH
cranaaptu €C, sKi I0Th HA €BPONEHCHKOMY ITU(POBOMY PUHKY.

[Ipo BaxnMBICTh CHUIBHOI NOJITUKM B cdepl HUPpoBOi 1HGPACTPYKTYpH
cBimuuth npukian €C. SKmo Ha caMoMy MOYaTKy pO3BUTKY IudpoBoro punky €C
Oynu nigepamu, TO Bxe 3a 10 pokiB BOHM Modvajiyd BTpayaTu cBoi no3uii. Lle Oymno
MOB’5I3aHO 3 BIJICYTHICTIO CIIJIBHOTO MIAXOAY 0 poJii HU(PPOBUX MOCTYT B €EKOHOMILI],
TOMY KOKHa KpaiHa Majia BJIACHUM MUISIX aganTailii u@poBUX MOCIYT. Y CBIJJOMHUBIIH
BAXJIMBICTh PO30YJ0BU CHIBHOI IIMGPOBOI 1HPpACTpyKTypH, Kpainu €C novanu
aKTUBHO 3alpOBa/XKyBaTH HE JIMIIE CHUIbHY MOJITHKY, ajle i CHUIbHI MPOrpaMu, sIKi
JOTIOMOXYTh MIATPUMYBATH MOTYXHI CTaHJApTU SKOCTI Ta 3abe3medarb BUCOKY

HaA1HICTh TU(POBOro pUHKY [3].



3okpema, I TMIATPUMKH Po3BUTKY ItdpoBoro punky €C me y 2014 pomi
po3mnouas mporpamy CEF Digital, mo Oyna mouatkoBo po3paxoBana Ha 2014 — 2020
poku. OCHOBHUMHU IUISIMU, Ha SIKI BUAUTSTUCS KOIITH B paMKax 1€l mporpamu, Oyiu:

- po30ymoBa BHCOKOC(PEKTUBHUX MEpPEeX y cdepax, e 3HAXOMIThCS OCHOBHI
(akTopH COLIaTFHO-EKOHOMIYHOTO PO3BUTKY;

- rapaHTyBaHHs BCEOXOIUTIOI0UOro MOKpUTTS Mepexkero 4G 1 5SG yciX OCHOBHUX
TPAHCTIOPTHUX IUISAXIB;

- CTBOPEHHSI HOBUX a00 CyTTEBE MOKpAILIEHHS ICHYIOUMX MEpEeX KalemiB, sk B
cepenuni €C, Tak 1 3 OCHOBHUMU MapTHEPAMH;

- MIATPUMKA IHPPACTPYKTYpU LU(PPOBOTO 3B’A3KY AJI PO3BUTKY IPOEKTIB y
cdepi TpaHCIOPTY i EeHEPTETUKH 3a YUACTIO PI3HUX KpaiH [4].

[Ticns mporo Oyio CTBOpPEHO 1€ OAHY Mporpamy (iHAHCYBaHHS PO3BUTKY
udposoi iHppacTpykTypu Digital Europe Programme (DIGITAL), mo po3paxoBaHa
Ha 2021 — 2027 poxu. [i MeTo10 € prcKopeHHs 1UpPoBOi TpaHCHOPMALil 1epKABHOTO
aJAMIHICTPYBaHHS B yCIX KpaiHax €Bpomu, MABUIIMTH HU(POBI HABUYKU HACEIICHHS.
[Iporpama mnepenbauae ¢diHaHCYBaHHS B TakuxX cdepax sK CyHepKOMII IOTEpH,
IITYYHUH THTENEKT, Ki0epOe3neka, ya0CKoHaleH1 Hu(poBl HABUYKHU, a TAKOXK LIUPOKE
BUKOPHUCTaHHS HU(PPOBUX TEXHOJIOTIN B EKOHOMIL Ta CYCIUIBHOMY JKUTTI [5].

Opnnak, ©He3Baxkawoun Ha yerixu €C y chept po3OymaoBu 1udpoBoi
1H(OPACTPYKTYpH, 3QIUIIAETHCA BIAKPUTUM MHUTAHHS 11 MOAAJIBLIOTO PO3BUTKY.
€BponenchKi TOCTITHUKY 3aPOTIOHYBAJIM YOTUPH CIIEHAPii MOJANBIIIOTO PO3BUTKY:

(1) Ynabrpa-nibepansHuii, mo nepeadadae ciabKui KOHTPOJb 1 HE3HAUHHM
3aXUCT JaHUX, TOOTO JiepKaBa Mai>ke HE BTPYUYAEThHCS, a AIFOTh PUHKOBI MEXaH13MH;

(2) AucTortist, KOJIX Ma€ MiCIle CHUIbHUM KOHTPOJIb, ajie CIAa0KUA 3aXKCT JTaHUX.
3a TakuM CIIeHapieM Jep)kaBa KOHTPOJOE (Hi3uuHy 1HPPACTPYKTYPY, ajie HE 3BEpTac
yBary Ha o0ir Ta OOMiH JaHUMU;

(3) YnbTpa-comiaibHAM, 10 BKIIOYAE CHIIBHUM KOHTPOJIb 32 1HPPACTPYKTYPOIO
Ta MOTYXKHUM 3aXKCT TaHUX, SIKUH Mependadae po3poOKy AeTaIbHOTO PETyIIOBAaHHS HA

3aKOHOJIaBUOMY PIBHI BCiX aCMEKTiB U(PpoBOi iHGPACTPYKTYPH;



(4) Yromis, KOJIU KOHTPOJIb 32 IHGPACTPYKTYPOIO MaiKe BIJICYTHIH, ajie 3aXUCT
JaHHX € MOTY>KHUM, TOOTO OpraHizailii, ki 3a0e3me4yoTh Gpi3uyHui acnekT uudpoBoi
1H(PpacTpyKTypH, Maii’ke HE MAaTUMYTh 0OMeXKeHb 3 OOKY JiepxkaBH [6].

Ha manuii MOMEHT BiIOyBa€eTHCS OIlIHKA €KOHOMIYHUX 1 COIIaIbHUX HACTIAKIB
YCIX MOXJIMBHUX CIIEHAPIiB Ta MOMIYK TaKOTO, IKM MaTUME HAaHOUTBIINN €KOHOMIYHHMA
e(deKT, aje BIAMOBIIATUME YCIM €BPONEHCHKUM ITIHHOCTSIM.

BpaxoBytoun BiiicbkoBI aii Ha Teputopii YkpaiHu Ta posb IUPPOBOT
1IHQpPaCTpyKTypu Yy  COLIAIBHOMY Ta €KOHOMIYHOMY JKHMTTI  HaceJICHHs,
B3a€MOBIJIHOCHH 3 €BPONEHCHKUMH MapTHEPAMU BUHUKAE HEOOXIJIHICTH pO3pOOUTU
porpamy Ta JOPOXKHIO KapTy (OpMyBaHHS/BAOCKOHAJIEHHS HOPMATHMBHOI 0a3u Ta

TeXHOJIOT1i udpoBoi iHGpacTpykTypH 3a ctangaptamu €C.
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MNEPCHEKTUBU PO3BUTKY PO3NOJIVIEHUX BA3 JAHUX B YKPAIHI

Abstract: The article considers the prospects of using distributed databases and
gives an example of an already existing such database.
Keywords: database, DBMS, distributed data, distributed databases.

[IBuaKui po3BUTOK 1HPOPMALIMHUX TEXHOJOTIH B KiHII XX Ta Ha MOYaTKy
XXI cromTTss mpUBENH 0 MIBUAKOTO 30UIBIICHHS JAaHUX, 3 SIKMMH TPAILIOIOTH IIi
texHosorii. Jlani moyanu 301IbITYBAaTHCh TakKUMH Temmamu, mo B 2008 p. OyB
BBeAeHuM TepMiH «Big Data» («Bemuki mani»), a B 2015 p. aHanmiTUUHAa KOMIIaHIS
Gartner BrTy4nsia BeJuKi 1aHi 31 cBoei miarpamu Gartner Hype Cycle, mosichuBmm 1ie
pIIIEHHS] TUM, IO IIl TEeXHOJOrii mepectayin OyTu «hype» 1 CTaiu HOPMOKO Jis
kopriopaTuBHOTO IT: «chOroH1 BCi IaHI — BEJIUKD.

Byne-ski nani HeoOXiaHO 30epiraTu, i 3pyYHOT0 0OpOOICHHS TaHUX iX Tpeba
BIIOPSIZIKOBYBATH MEBHUM YMHOM, a JJI KepyBaHHs AaHUMH HeoOxiaH1 neBHi CYB/I.
st poboTH 3 BENIMKUMHU JAaHUMHU TOTPIOHI BIAMOBITHI MPOTPAMHE Ta amapaTHe

3a0€e3MeYeHHS.
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Y apyromy pecatumitri XXI CTOMITTS OCHOBHUMM MpoOjaeMaMu OOpoOKHU
BEIIMKUX JaHWX Oyl BUTpATH HA amapaTHe 3a0e3leueHHs Ta macmTaOyBaHHS 0a3
naHuX. SIK HACI0K, BEJMKI AaH1 30epiraau abo B XMapi, a00 Ha BEJIMKHUX CepBepax, a
st oOpoOKM JaHWUX BCE 4YACTINIE JOBOJIWJIOCH BIIMOBISTHUCH BiJ KIACHYHUX
pemsmiitaux CYBJI, abo B3araimi nepexoautu 10 NoSQL CYB/I.

Pa3zom 3 TUM J1aH1 3HAXOWIKCh, SIK MPABUIIO, JIOKAJIbHO TTopy4. Perutiku qaHux
MOTJIA 3HaXOIUTHUCH JOKAIBHO HE MOPYdY, aje AaHl KOXKHOI PEIUTIKH 3HAXOIWINCh
pazoM. Taka izmeosioris A03BOJIsIA JIETIE KepyBaTU JAAHUMH, LIBUJIIE OTPUMYBATH
BIJIMIOBI/Ib HA 3aIUT JI0 0a3M JIaHUX Ta CIPOIyBaJia caMy MOJIEh 30€PEKEHHS IaHUX.

BuKIMKY, sIK1 BAHUKIIM B ApYroMy AecITHIITTI X XI CTOMTTS, 3MyCHIIN 3MIHUTH
MIIX11 10 17€0JI0Tii po3TanryBaHHs Ta 30epekeHHs gJaHuX. OCHOBHOIO 3arpo3010 10
JAHUX CTaJId CIIOYATKy KibepaTtaku (i, IK HACIIJIOK BTpaTa, KpaaixkKKa, MOIIKOKEHHS
TOIIO JaHMX), a MOTIM 1 pi3UYHA BTpaTa anapaTHOro 3a0e3MeUYeHHs] BHACIIOK BTpaTH
TepuTopii). byap-sika Bmanma kibeparaka MNpU3BOAMIA JO TOTO, MO 3JIOBMHCHUK
OTPUMYBaB AOCTYI J0 BCIX AaHUX. ToOTO 30epiratu BCl JaH1 pa3oM CTaJIO HEOE3MEYHO.
VY Takiii cuTyallii B HaroJi CTaroTh PO3IOIiICHI 0a3H TaHMX.

Posnoninena 06a3a jgaHux — 1e HaOIp JOTYHO 3B’SI3aHUX MIXK COOOO
MOAUTIOBAHUX JJAHUX 1 IXHIX OMUCIB, sIK1 (PI3MYHO PO3MOIICHI B AESAKIN KOMIT FOTEpHIM

Mepexi.

Puc. 1. Po3noisiena 0a3a naHunx.



Posnoninena cucrema kepyBaHHsi 0a3oro nanux (PCYBJ]) — me mporpamna
CUCTeMa, pU3HaueHa JJIsl KepyBaHHS PO3MOAUICHUMH 0a3aMu aHUX 1 110 JI03BOJISIE
3pOoOUTH PO3MOALICHICTh 1H(GOPMAITli MPO30POi I KIHIIEBOTO KOPUCTyBaya.

Po3smnoninena cuctema kepyBaHHs 0a3aMu JaHUX CKIAIA€THCS 3 €AMHOT JIOT1YHOT
0a3u naHuX, pO3JUICHOT Ha JAESIKy KUIbKICTh (parMeHTiB. Koxxuuit ¢parment 6azu
JTaHUX 30epiraeThCs Ha OJHOMY ab0 JCKUIBKOX KOMIT IoTepax (By3Jax), sKi 3’€JIHaHI
MK COOOI0 KOMYHIKAIIIHHOIO MEPEKEI0 M KOXKHUM 3 SKUX MPaIio€ M KepyBaHHIM
okpemoi CYB/I.

B curtyariii, Koy KUTBKICTh JAHUX 301JIBIITYETHCS HEMPOTIOPIIIAHO, a caMl J1aHi
MepeXoasaTh B XMapy, KOJIM MacluTaOyBaHHSA peJSMidiHUX 0a3 JaHHX CTa€ He
JOLIUIBHUM, PO3MOJUICHI 0a3u JaHuX € 3PY4YHUM, HAAIMHUM PIMICHHSIM II0J0
KEepyBaHHS TaHUMHU.

Posnozineny 6a3y JaHUX MOKHA MPEACTABUTH SIK HAOIp JOKAIbHUX 0a3 JIaHUX,
KOXHA 3 SKUX Ma€ CBIM JIOKAJIbHUI 3aCTOCYHOK, SIKI 3HAXOJATHCS Ha PI3HUX PIBHIX
iepapxii. ICHyI0Th TJI00ANIbHI 3aCTOCYHKH, SIKI MalOTh JOCTYIl J0 JaHHUX 3 PI3HUX
nokanbHUX 0a3. Taki rino0anbHI 3aCTOCYHKHM MAarOTh MOXJIHMBICTH OTPUMYBATH, SK
JIOKaJbHI J1aHl, TaK 1 y3arajJbHEH1 Ta IMPOaHa130BaHl JaHl B pO3pi3l JaHUX PI3HUX
JOKaJIbHUX 0a3 JaHUX.

Posmogineni 0a3u  JgaHuUX — BiIOOpaKalOTh  OpraHi3aiiiiHi  CTPYKTYpH
MIIIPUEMCTB, T103BOJISIIOTH 3pOOUTH AaHi, SIK1 MIATPUMYIOTHCS KOXKHUM 3 M1IPO3ALIIB,
3araJbHOAOCTYIIHUMH, 3a0€3MEUMBIIN MpPHU I[bOMY iXHE 30€peXeHHs caMe B THX

MICIISIX, /e BOHM HAMYacCTIIe BUKOPUCTAIOTHCS.

Bingin
Kappis

Pektopar [lekaH
[LekaHat HaBuanbHuii

BiaAin

3as. Kadegpoto 3aB. Kadegpoio
Kadeapu Kadeapm

Buknapay Bwkna,qaql |BMK}13A3H mea,u,aql

Puc. 2. CtpykTtypa po3nofaiieHoi 6a3u JaHux.



Haii0Oipin BiIOMUM HPUKIIAI0M BUKOPUCTAHHS PO3MOAITIEHOT 0a3u JaHUX B
VYkpaini MOXHa BBa)XXaTH 3aCTOCYBaHHA U(POBUX cepBiciB «/lii». 3a TBEPINOKEHHIM
®enopoBa M.A: “«lis» — 1ie neBHa maTdopma, sika B3aEMOJIE 3 IHIIUMH PEECTPAMH,
HIATATYIOYH 32 BalllMM MMOAATKOBUM HOMEPOM pi3Hy iHopmaliito. HeMoxnBo sikoch
ypa3utu «Jlito», mob BITTUHYTH, TOMKOIATH a00 BUKPACTH Ballll IEPCOHANIBbHI JaHi,
00 BOHH TepeOyBalOTh B 1HIIUX Pi3HUX peecTpax’. B odimiiHOMy Tenmerpam-kaHai
MinictepcrBa 1mdpoBoi Tpanchopmaiii Ykpainu Oyno moBigoMieHHsS: “YkpaiHa
IPOJOBXKYE 3aXUIIATUCS Y T10pU IHIN BikiHl. OCHOBHA METa BOpora — IiJipBaTH JOBIPY
710 Biagu eikamMu Mpo BPa3IMBICTh KPUTHYHOI 1H(OpMAIiiHOT iHDPACTPYKTypH Ta
«3JUBY» TaHUX yKpaiHiiB... Bona («/lis1») He 30epirae nepcoHaIbHUX JAHUX, A JIUIIE
BiJIoOpaxae Te, 1o 30epiraeThCs MPO HUX Y BIJIMOBIIHUX JIEPKABHUX peecTpax.”

Taxkum yrHOM «/[1¥0» MOKHA MPENCTAaBUTH SIK 0a3y JaHUX, B SKIA JAHUMH €
pe3yJIbTaTH 3aIMTIB J0 IHIIHNX 0a3 JIaHMX.

BpaxoBytoun 00CTaBUHM BOEHHOTO CTaHy, 10 B YKpaiHi 3 OHOTO OOKy iine
BlifHa, 3 ITHIIIOrO — BCA TEPUTOPIS Y KpaiHU MIAAAETHCS paKEeTHUM 00cTpinam, 30epiratu
Oy1b-sIK1 JJaH1 KOHIICHTPOBAHO MOXe OyTH HeOe3neyHuM. J{oIIbHO AaH1 PO3IOIUISTH
TEPUTOPIATbHO, HANPHUKIAL, 32 00JacTIMU 4YM paiioHaMU. TeXHIYHO LEe MOXKHa
3pOOUTH 3 BUKOPUCTAHHSIM PO3MOAITICHUX 0a3 JaHUX.

Pazom 3 TiM po3niofiieHi 0a3u TaHUX MalOTh MEBHUM MEepPesiK HEe0IKIB:

1. Posnoamineni CYBJl 3nmaTHi npuxoBaTH BijJ KIHIIEBUX KOPHUCTYBayiB
PO3IOIIEHY MPUPOAY BUKOPUCTOBYBAaHWX HMMH JIaHMX 1 3a0€3MEYUTH HEOOX1THUMN
pPIBEHb TPOJIYKTUBHOCTI, HAJIWHOCTI Ta JOCTYITHOCTI, O€3yMOBHO, € CKIJIQIHIITUMU
MPOrpaMHUMU KOMILIEKCaMu, HiK HieHTpaiizoBadi CYB/I. Toil dakT, 1o gaHi MOXKYTb
MiIIaBaTUCS KOMIIOBAHHIO, TaKOX CTBOPIOE JIOJATKOBY IMEPEAYyMOBY YCKJIaIHCHHS
nporpamtHoro 3abesneueHHs posnoaieHoi CYB/I.

2. 3011bIICHHS CKJIAJHOCTI O3Haya€ 1 30UIBIICHHS BUTpAT Ha MpUI0aHHS Ta
cynpoBin posnoaiienoi CYBJ[ (mopiBHSHO 13 3BHYAWHUMH IEHTPaTI30BaHUMU
CYB/J). Ho Ttoro x, posropranHs posmnoaiieHoi CYBJl Bumarae mo1aTKOBOTO
oOnagHaHHs, HEOOX1HOTO JJIi BCTAHOBJICHHS MEPEKEBHX 3’€HAHb MK BY3JIAMH.

Cnig ouikyBaTd 30UIBILIEHHS BHUTpPAT HA OIUIATy KaHaMIB 3B’SI3KY, BUKIMKAHUX



3pocTaHHsIM MepexHoro Tpadiky. Kpim Toro, 3pocTyTh BUTpaTH Ha OIUIATy Mpalli
MepCOHaNy, SKWK Oynae moTpiOHmit s obcmyroByBanHsa JokanbHux CYBJ[ Ta
MEpPEXKEBUX 3’ €/IHAHb.

3. V ueHTpamizoBaHUX CHUCTEMax JAOCTYIN JO JAaHUX JIETKO KOHTPOIIOETHCS.
OpnHak y po3MOAUICHHMX CHUCTEMax MOTPiOHO OpraHi3yBaTH KOHTPOJb JIOCTYIy HE
TUJIBKH JI0 IaHUX, PO3TAIIOBAHUX Ha JEKUIbKOX BUPOOHMYMX MaiilaHuMKaX, a ¥ 3aXHUCT
CaMHX MEPEKEBUX 3’ €THAHb.

4. IimicHicTh 0a3W JaHMX O3HA4Ya€ MPABUJIBHICTh 1 Y3TO/HKEHICTh JaHUX, IO
30epiratoTbes B Hid. Bumoru 3a0e3nedeHHst UTICHOCTI 3a3BU4ail (POPMYITIOIOTHCS Y
BUIISA1 IEIKUX OOMEKEHb, BUKOHAHHS SIKUX TapaHTyBaTHMeE 3aXHCT 1H}opmarii y
0a3i maHux BijJ pydHyBaHHsA. Peanizaiiisi oOMeXeHb MIATPUMKH IUTICHOCTI 3a3BUYai
noTpedye AOCTYIy A0 BEIMKOI KIIBKOCTI JaHMX, II0 BUKOPUCTOBYIOTHCS MiJ 4ac
NEPEBIPKH, ajie He MOTpeOye BUKOHAHHS oriepalliii oHoByieHHs. Y po3nojaineHnx CYB/]
MiJBUIIIEHA BapTICTh Mepeadl Ta 00poOKH JaHUX MOXKE MEePeIIKOHKaTH OpraHizallii
€()eKTUBHOTO 3aXUCTY B1Jl MOPYIIEHb LIJTICHOCTI IaHUX.

5. Po3pob6ka po3noainennx 6a3 JaHuX, KpiM 3BUYAHUX TPYAHOIIIB, OB’ I3aHUX
3 TIPOIIECOM MPOEKTYBaHHS IIEHTPaTI30BaHUX 0a3 JaHUX, BUMArae yXBaJeHHs PIIICHHS
npo (parMeHTalio AaHuX, PO3NOAUT (pParMeHTIB 3a OKPEMUMHU BY3JIaMH Ta
perunikamio gaHux. Taki CKIQJHOCTI TIOCHIIOIOTh 1 TakK HEJISTKUHA TIpolec
MIPOCKTYBaHHS 0a3n JaHUX.

[lepeniueHi HeAOTIKK TIOB’ s13aH1 3 THM, 110 CTPYKTYpa pO3MOIITICHOT 0a3u TaHUX
ORI CKJTQJHA, HDK IIeHTpaiizoBaHa 0a3a JaHuX. AJe 11l HEJOJIKU Ta IOB’s3aHi 3
HUMHJ BUTPATH Ta PU3UKH € HA0AraTo MEHIIIOTO MOPSAKY, Hi)K ITKOJ1a, SIKa MOKE OyTH
HACJIKOM Jiii BOPOTa, B PyKH SIKOTO IMOTPANWIA BEJIHKI JIaHI UM TO MEPCOHAIIBbHI, Yr
JlaH1 PO SKYCh raixy3b HaI[lOHAJIBHOT'O FOCIIOJapCTBa.
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AHAJII3 TEXHOJIOT' T 3AXUCTY BIJI IIEHTU®IKAIIII BEB-
BPAY3EPIB

Abstract. There are a number of technologies that can be used to monitor site
user activity. These include technology such as browser fingerprint reading.

Browser fingerprinting technology is a global identifier. Errors in the browser
make its owner more recognizable not only on frequently visited Internet resources,
but also in other electronic sources. A browser footprint captures the holistic picture
that a resource receives from a web browser. This allows the user to be identified even
if they change their browser settings.

This study is devoted to the problem of maintaining anonymity in the network, it
describes the technology of reading the browser fingerprint, the principle of its
operation and methods of protection against this technology.

Keywords: web browser, browser fingerprint, information security, threat,

protection, privacy.

VY BIK 1H(pOpMaALIHHUX TEXHOJIOTIH CTae BCe Bakue 30€pertv HeIOTOPKAHHICTh
MPUBATHOTO XUTTS, 1 IHOJI aHOHIMHICTh B [HTEpHETI TomoMarae 3aXUCTUTH 1€ TIPABO
KOXKHOI JIOJMHU. TakoX aHOHIMHICTh B IHTEepHETI M03BOJISE 3aXHCTUTUCH Bij
MOXJIUBUX MPOTUTIPABHUX A1 TpeTiX 0ci0. ICHYIOTh psil TEXHOJIOT1H, 32 TOMTOMOTO0
SKUX MOJKHA BIJICTIKOBYBaTH Jii KOPUCTyBadiB cailTiB. JI0o HUX BITHOCSTHCS Taki
TEXHOJIOT1, Ik cookies Ta BITOMTOK Opay3epa.

Texnomnorist cookie Ha CHOTOHIIIHIN AEHHP BaXKJIMBA CKJIAZOBAa OLIBIIOCTI

onepartlii B IaTepHeTi. {1 TeXHOOTIS BBAXKAETHCA OJIHUM 13 OCHOBHHUX 3ac00iB, SIK1
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BJIACHUKU IHTEPHET-PECYPCIB BUKOPUCTOBYIOThH JJISl BIJICTEXKEHHS KIIIEHTIB IXHBHOTO
pecypcy. OmHaK 1 METOJWKA MOCTYINOBO BTpavae aKTyaJdbHICTh 1 HEPIAKO HE Ja€
HeoOximHui edext [2]. LlboMy cHpusiioTh KiJIbKa MPUYMH. Y CYYaCHUX peaisx
MPaKTUYHO OyAb-SIKHA KOPUCTyBad I[HTEpPHETY MOXKE I€aKTHBYBAaTH OIIEPAIlifO
orpumaHHs cookies, abo ckopuctatucs BOyIOBaHUM Yy BeO-Opay3ep pexuMOM
1HKOTHITO 1 30epertu cookies TUTbKM Ha MOTOUYHY cecito. L{i mpuiioMu 103BONSIOTH
3poOUTH MPUCYTHICTh KOPUCTyBaua Ta Horo aii ams caiity Hemomiuenumu. Cookies
JO3BOJISIIOTh TI€pelaBaTH JlaHI OKpIM BIJIACHHWKA CAalTy caMUM KOPHUCTyBadam.
KopuctyBau 6aunth cookies Ta BiAIIpaBHUKA, TOMY Ma€ MOKIIUBICTh 3aXUCTUTHUCH BiJ
HUX.

Curyariss 3 TEXHOJOTIED 3YUTYBaHHA BIIOMTKa Opay3epa JTOKOPIHHO
BlIpI3HAEThCA. L TexHoisoris Oa3yeTbCs Ha aHami3l 1H(OpMamii, OTPUMAHOI BiA
KiieHTa Opay3epa Mpu BIABIyBaHHI €JIEKTPOHHOTro pecypcy. Llg i1ndopmaris
CKJIQJIA€EThCSl 3 HACTYMHUX THIMIB JaHUX: MOBHI Ta pETiOHAIbHI HaNAIITyBaHHS,
BCTAHOBJICHI CUCTEMHI1 MIPU(PTH, YAaCOBI HANAIITYBaHHA, PO3JLJbHA 30aTHICTH Ta
XapaKTEPUCTUKU €KpaHa, BUKOPUCTOBYBaH1 Opay3epoM IuIariau, 1udposi Bepcii Ta
ceptudikatu mporpaMm TOIIO. 3aBISKU IIUM JaHUMU CTBOPIOETHCS IIIJTICHA KapTUHA
Opay3epa, sika CX0’Ka 3a MPUHITUIIOM BiA0OpaKeHHs 3 BIIOUTKOM najiblis. B pe3ynbrari
HaBITh MPH BIAKIIOUEHHI a00 BUAajeHHI cookies pecypc BC€ OJIHO PO3Mi3HAE
KOHKPETHOI'O KOPUCTYyBaya 3a iloro BigOUTKOM BeO-Opay3epa.

BinOutku, mo iaeHTudikyoTh Opay3ep KOpHUCTyBauya, 3aMiHIOIOTh COOO0
cookies. BaxxnuBo po3yMmiTH, 110 BUCTaBIEHHS B Opay3epl NMEBHUX HAIANITYyBaHb 3
METOIO 3aXMCTUTHUCH BIJl HAAMIPHOI aKTUBHOCTI CAWTIB 3 1IeHTU(]IKALl KOPUCTYBAY1B
MO3K€e MPU3BECTH J0 TOTO, 110 TaKi HAJAIMITYBAHHS POOJISITH X OB Mi3HABAaHUMH HA
TJ1 1HIIMX KOpUCTYyBauiB [HTepHeTy [1].

3arpo3a mopymieHHS KOH(IICHIIMHOCTI — OCHOBHA NpHUYWHA, 4Yepe3 SKYy
KOpHCTYyBa4 Ma€ OyTH yBaKHUM. TeXHOJIOT1sI 3UUTyBaHHS BiAOUTKIB Opay3epa 6arato
B uyoMy HeOe3meuHima 3a cookies. Big Hei ckiagHilie 3aXUCTUTUCA, OCKIIBKH
HEMOKJIMBO JII3HATUCS PO TE€, UM CTEKATh 32 KOpUCTyBaueM uu Hi. CucTema nmo3Havae

NEPCOHAIBLHUN KOMIT'IOTEpP BiJIBillyBaua YHIKaJbHOIO LU(POBOI MITKOIO Yy BUIJISIIIL



XElI-CyMH, 3HATOI 3a OCOOJMBHMM aJrOpuTMOM 13 HajlalTyBaHb Opaysepa, Mpo
MPUCYTHICTH SKOI KOPUCTYBA4 HaBITh HE 370TaAY€ThCA. TaKuM YHHOM, CTBOPIOETHCS
0aza MiTOK s igeHTU(ikamii kopucTyBauiB. Ilpum HacTymHOMY BiJIBiTyBaHHI
KOPHCTYBa4eM pecypcy MPOBOAMUTHCA MOPIBHIHHS BiIOUTKA iloro Opaysepa 3 0a30io0
MITOK 1 OJHOYACHA iAeHTUdIKAISA TIpH 301Ty.

TexHosoris 3UMTyBaHHA BiOMTKA Opay3epa € TI00adbHUM 11eHTH(IKATOPOM.
[Tomunku Opay3epa poOJsATH HOTo BiIacCHWKA OUTBII BITI3HABAHUM HE TUIBKH Ha
BIJIBIIyBaHUX 1HTEpPHET-pECypcax, aje 1 B IHIIMX €JIEKTPOHHUX JpKepenax. BinouTok
Opay3epa (Qikcye IUIICHY KapTHHY, SIKy pecypc oTpuMmye Bia BeOG-Opaysepa. lle
J03BOJISIE 3pOOUTH 1/IEHTU(]IKALIIIO KJTI€EHTA HABITh IPH BHECEHHI 3M1H Y HaJaIlITyBaHHS
Opay3sepa.

JI1st caMOCTIMHOTO BU3HAYEHHS YHIKAJIBHOCTI Opay3epa MOXHa CKOPUCTATUCS
cepBicoM https://panopticlick.eff.org. Jlna Toro, mo6 Opay3ep He MoxHa OyJ0
OJIHO3HAYHO 17eHTU(IKyBaTH, cymMa moka3HukiB bits of identifying information ne
ITOBHHHA niepeBuiyBatu 20.

€ 0Oe3miy pi3HUX CMOCOOIB 3MIHUTU BIIOUTKH BeO-Opays3epa 1 3BECTH HOro
YVHIKQJIBHICTh 10 MIHIMQJIBHUX MOKa3HUKIB: MOJIEpHI3allisl Opay3epiB, BAKOPUCTAHHS
TUIIOBUX IUJIATiHIB, 3MiHA PO3JIBHOI 3JaTHOCTI €KpaHa MiJ OLIbII MOIIMPEHY,
BUJIAJICHHS HECTAaHAAPTHUX MIPUETIB 13 CUCTEMHU 1 T.1I.

3HayHUM pe3ysbTaT 3a0e3MeueHHs] KOH(IICHIIIHHOCTI I0CATAETHCS 3a PaXyHOK
3MIHM 4YacoBoro moscy. KopucTyBadi BHUCTaBISUIM HEKOPEKTHUW dac, MiCIs
BIJIBIIyBaHHSI 1HTEPHET-PECYpCy 3MIHIOBAM HOTO HA KOPEKTHE 3HAYCHHS. Y
KOpHUCTyBaua 3 MaKCUMaJIbHUM BIAXWJICHHSM BIJ] MMOYATKOBOTO Yacy YHIKaJbHICTh
3HIDKYBaJIACh MaKCUMAaJIbHO.

Ha nanuit neH» rapaHTOBaHO A1€BUX METO/IIB Ta 3aCO01B 3aXUCTY B1J] TEXHOJIOT1i
3UWTYBaHHA BIIOMTKAa Opay3epa TMOKH M0 HE PO3poOJIeHO, TMPOTE € 3aXOiH,
3aCTOCYBAaHHS SKHX JO3BOJISIE pPagUKaIbHO 3HM3UTH YHIKaJIbHICTH BeO-Opaysepa.
MakcumanbHO e(pEeKTUBHO BIJKIIOUEHHS BUKOHAHHA Y Opay3epi TaKUX KOMIIOHEHTIB,

sk: Flash, Javascript ta WebGL.



OpaHak roJIOBHUM HE0JIIKOM I[LOTO CIIOCO0Y 3aXUCTY € MOKIIUBI IPOOJIEMHU ITPU
BiIOOpaXEHHI JIeIKUX CalTiB. TOMYy MOIIbHO BUKOPUCTOBYBAaTH B LIbOMY BUMAJKY
KOMOIHOBaHUN MeTOJ, SKWM OaszyeTbcss Ha BiakmoueHHi Flash 1 Java npu
napajgelbHOMy BUKOPHUCTaHHI crerianbHoro roarina tumy NoScript. IMoBipHICTB
mpo0sieM 3 BiJoOpaKeHHSIM CTOPIHKH CTa€ MiHIMAJIbHOIO, TIPOTE YHIKAIBHICTh CTaHE
TPOXU BUIIOIO Yepe3 3aCTOCYBAHHS J1aHOrO Iiarina NoScript.

Crix 3a3Ha4uTH, 10 3aCTOCYBaHHS IUIAriHIB OKpeMo HeOakane. Jlo BUHATKIB
BIJIHOCUTHCS JIMINIE creliaabHuil npoaykT Ghostery, sikuii 3axuinae Bij cookies Ta
3HIKYE YHIKAIbHICTb.

[Ile omHMM TPOCTUM 1 JI€EBUM METOJOM 3aXHUCTYy BIJ 3YUTYBaHHS BiIOWTKa
Opay3epa € MOCWJICHHM KOHTPOJIb 33 BUKOHAHHSIM CIIeHapiiB y Opay3zepi. CriemianbHi
miarian 4 Google Chrome abo Mozilla Firefox mMoxyTh BuMaraTu y BiacHUKa
MEPCOHAILHOTO KOMI'IOTEpa O3B Ha BIIOOpaKEHHS CTOPIHKM Ta BUKOHAHHS
IIPOIIECiB, MOB'SI3aHUX 3 OTPUMAHHAM cookies abo BiJIIIPaBKOIO JaHUX [3].

Ak OyJo ckazaHo BHILE, OaraTo NporpaM reHepyroTh MOMUJIKA ITPU IPOBEICHHI1
OHOBIICHb, 1110 MPU3BOJAUTH JI0 TTOSIBU YHIKaIbHUX cookies. [{e MokHa YHUKHYTH JTUIIIe
MIpY MOBHOMY BIJIKJIIOYEHHI OHOBJIEHB, MPOTE OUIBIIICTh €IEMEHTIB CUCTEMHU, TaKi SIK
npaiiBepu, OTpeOyIOTh MOCTIHHUX Ta CBOEYACHUX OHOBJICHb. BCTaHOBJIEHHS LUX
KOMITOHEHTIB MO’KHa BHKOHYBAaTH CaMOCTIMHO B pyuHOMY pexumi. lle mo3BoauTh
YHUKHYTH TOMUWJIOK, SIK1 IIABUIIYIOTh YHIKaJIBHICTh Opay3epa.

Opnna 3 6e3miul MOxIHBOCTEH BeO-Opay3epa Mozilla Firefox — 3axuct Big
cookies 3 MOKJIMBICTIO aHOHIMHOI poOOTH 3 €NeKTpOHHUMU pecypcamu. Lleit 3axuct
3a0e3neuye Bullesraganuid 1arii - NoScript. B naHoMy  Bumagky — BiH
BUKOPHUCTOBYETHCS SIK OKPEMUI PI3HOBUJ PO3LIMPEHHS AJis Opay3epa, 10 3I1HCHIOE
osokyBaHHs BUKoHaHb Flash, JavaScript, aneriB Java ta inmmx enementis HTML-
cTopiHOK. PoOoTa miarina moBHICTIO KOHTPOTIOETHCS KirieHTOM. KoprcTyBad Bimrouae
1 BUMHUKA€E PO3MIMPEHHS, TAKUM YHMHOM JO03BOJISIIOUM a00 3a00pOHSIOYM BUKOHAHHS
KOHKPETHHUX CIIEHapiiB.

Takox 1 1151 iHIIMX BeO-Opay3epiB iCHYIOTh aHajoru NoScript, ane HalOUIbIIT

e(heKTUBHO BOHHM MpPAaIIOI0Th Ha BeO-Opay3epi Mozilla Firefox.



BuknaneHnuii y 1ii ctaTtTi Marepiayl A03BOJISE CTBEPXKYBaTH, IO 3aXHUCT BiJ
TEXHOJOTl 3YUTYBaHHA BiAOWTKa Opay3epa JOCUTh BaXXKHWW, a TaKOX 3pOOHUTH
HACTYTHI BUCHOBKH.

Binbutok O6pay3epa € yHIKaJIBHOIO TEXHOJIOTIE€I0 CTEKEHHS 32 KOPUCTyBauaMu
IHTEpHET-pecypciB, 3aCHOBAHOIO Ha BHUKOPUCTaHHI JaHWX, OTPUMAHUX BiA BeO-
Opay3sepa. Jlana T€XHOJIOT1SI JO3BOJIsIE€ 30MPaTH BEIUKUI o0caT iHhopMaIlii, oTpuMaHoi
3 HaJallTyBaHb BeO-Opay3epa Ta NEpPCOHAIBHOTO KOMI'IOTEPA B LIJIOMY.

Binbutok Be6G-Opay3epa, BHECEHUN y CUCTEMY 1IeHTH(IKAIlIT, BAXKKO 3MIHUTH.
HeoOximHo TOBHICTIO 3MIHMTH HaJlalITyBaHHS BeO-Opay3epa Ta CHCTEMH.
HanamryBanns Be0-Opay3epa He MOBUHHI BIAPI3HITUCS Bl HAJIAIITYBAaHb OUIBIIOCTI
Be0-Opay3epiB, TaK K 1€ MOKE IIPU3BECTH JI0 301IbIIICHHS TMOBIPHOCTI 171eHTH]IKAIIIT
Opay3sepa.

Ha croromuimHii AeHb MOBHICTIO 3aXUCTUTHCS Bl TEXHOJIOTIT 11eHTHUIKAIIIT
BiJIOMTKa Opay3epa HEMOXKIMBO, ajie € CIIOCOOU MiHIMI3yBaTH MOJIMBICTh BHECEHHS
B110MTKa BeO-Opay3epa B 0a3y ieHTU(]IKaLlIi 32 JOMOMOIOK YCTAaHOBKH IUIATIHIB Ta
BIJIKTIOUEHHS CIICHApPiiB, KOHTPOJIO OHOBJeHb. Haibunmpm edekTuBHUM 3aco00M

3aXHCTY € 3aCTOCYBaHHA Mepexi Tor abo crerianizoBaHuil po3IIUpPEHb s Opay3epa.
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BUKOPUCTAHHS TEXHOJIOI'I API 1J151 BEB-3ACTOCYHKIB

YV 0onosioi pozxpusaromscs kowosi acnekmu 3acmocysanus mexronozii API
0151 po3poOKU B8eH-3ACMOCYHKIB, NIOKPECIIIMbCs nepesacu maxko2o nioxooy,
HasedeHo Npukiao opmysanns 3anumie 00 API y 3acmocynky onnain Kinomeampy.
Kniouosi cnosa: APl, REST APIl, iumepgeiic, 6e6-3acmocynok, xmapHuil

cepaic.

The report reveals the key aspects of the application of API technology for the
development of web applications, emphasizes the advantages of this approach, an
example of generating API requests in an online cinema application is given.

Keywords: API, REST API, interface, web application, cloud service.

API (inTepdelic mpuKkIagHOro NPOrpaMyBaHHs) - 1€ TEXHOJOTIS, SIKa 103BOJIsE
JIBOM TIPOTrpaMHUM KOMIIOHEHTaM B3aEMOJIATH MK c000r0 0e3 HeoOX1JHOCTI 3HATH,
SIK BOHHU peaizoBadi. Ile Moxke cripocTuTi po3poOKy 3aCTOCYHKIB, 3a0IIa/KYOUH Yac
ta rpowi. Koim mnporpamicT po3po0iisie HOBI IHCTPYMEHTHM Ta MNPOAYKTH (abo
aaMmiHictpye icHyrouil) APl Hamae THyYKicTh, CHpOLIy€ MPOEKTYBAaHHS,
aJAMIHICTPYBaHHS Ta BAKOPUCTAHHS, a TAKOXK HAJIA€ MOKIIMBOCTI JJIs1 IHHOBAIIIi.

Ockinbku APl crpomrye po3poOHMKaM 1HTETpaIlif0c HOBUX KOMIIOHEHT
3aCTOCYHKIB B ICHYIOUY apXITEKTypy, TEXHOJIOTIsI TakoX jgoromarae 6izHecy Tta IT-
KOMaH1aM criBrpaitoBatu. [lotpedu 613HeCy 4acTo MIBUIKO 3MIHIOIOTHCA Y BiJINOBIIb
Ha TOCTIMHO MIHJIMBI ITUGPOBI PUHKH, 1€ KOHKYPEHTH MOXKYTh 3MIHUTH 1Ty TaIy3b

3a JOMIOMOT'010 3aCTOCYBAHHSI MPOTPECUBHUX TEXHONOTIH. /{7151 TOro, 100 3anumarucs
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KOHKYPEHTOCTIDOMOXHUMH, BKJIMBO MIATPUMYBAaTH IIBUIKHA PO3BUTOK 1
pPO3TrOpTaHHs 1HHOBAIIHUX MOCIyT. Po3po0ka XMapHHUX CEpBICIB - 1€ OYEBUIHUIA
croci0 30UTBIIMTA IIBUJAKICTH PO3POOKH, SKUH IPYHTYETHCS Ha IMJAKIIOYCHHI
apXiTEKTypH 3aCTOCYHKIB MIKpOcepBiciB uepes intepdeiicu APIL

APl - 1me cmpomennii cmoci0 MOKITIOYEHHS BIACHOI 1H(PPACTPYKTypu 3a
JIOTIOMOT'OI0 PO3POOKM XMapHUX CEPBICIB, ajie 1€ TaK0X J03BOJII€E OOMIHIOBATHUCS
JaHUMH 3 30BHIIIHIMU KOpHCTyBauamu. 3araimbHogoctynHi APl mpeacraBisiioTh
yHIKaJIbHY IIHHICTB JJI O13HECY, OCKUIBKH MOXYTh CIIPOCTUTH 1 PO3IIUPUTH CITOCOOH

3B'5I3Ky 3 IIAPTHCPAMH, a TAKOXK HOTGHI.[iﬁHO MOHCTHU3YBaTH B I[aHi.

How API works

Request

—_—
SE—
D Response

Web app in browser Internet Web server Database

Puc. 1. — IIpuniun po6otu texHosoriit API.

k1o cepBep (3aCTOCYHOK, SIKUI Ha/Ia€ CEPBIC) MOKE 3pOOUTH T€, O TOMPOCUB
KJIIEHT (3aCTOCYHOK, IKUM poOuTh 3anut), To APl moBepHe HeoOXiqHUN pecypc abo
KOJI CTaTyCy, IKMi MPUOJIM3HO NepeKIaaeTbes K "Micisa BUkoHaHa!". SIkmio cepsep
HE MOKE€ 3pOOUTH Te€, IO MOMPOCUB KIIEHT (HAMPHUKIIAJ, KIIEHT 3alPOCUB Pecypc,
SKUW He icHye abo Ha SKWHW y HbOTO Hemae 103Bojay) Toai API moBepHeThCs 3
MTOBITOMJICHHSIM TIPO TTIOMIUJIKY.

KoHTpons mgocTyrmy 10 cepBepa TakKMM YHHOM MAa€ BUpIMIAIbHE 3HAYCHHS.
3amicTh TOrO, 11100 HaJaBaTH BCIO iH(popMailito ado ko nmporpamu, APl Hagae Tibku
T1 JIaH1, 10 SIKUX HaJIaHO JOCTYII 30BHIIIHIM KOPUCTyBadyaM.

€ Taxi nonituku penizy API:

- IlpuBatai API. i npuxnanni nporpamui iHTepdelicu npu3HaA4YeHl is
BJIOCKOHAJICHHS PIIIEHbh Ta MOCIYT B opradizaiii. BHyTpimHi po3poOHUKH
a00 miapsTHUKA MOKYTh BUKOpucToBYBatH 111 API uist interpartii [T-cucrem
ab0 3aCTOCYHKIB KOMIIaHii, CTBOPEHHS HOBUX CHUCTEM a00 KJIIEHTCHKUX

JIOJIaTKiB 3 BUKOPUCTAHHSM ICHYIOUMX cHUCTeM. HaBiTh SKIIO NOJATKU €



3arajbHOJIOCTYITHUMH, caM 1HTep(deic 3auilaeTbcs TOCTYITHUM JIMIIE s
TUX, XTO mpaioe Oe3mocepenubo 3 BumaBnem API. IlpuBaTHa cTpateris
JTIO3BOJISIE KOMIIAHI1 MTOBHICTIO KOHTPOJIFOBaTH BUKOpHcTaHHS API.

- Ilapraepceki API. TlaptHepchki APl Bigkputo mpocyBaroThCs, ane
HAJAIOThCSl JUIOBUM TMapTHEpaM, SIKI MIANUCATH Yroay 3 BHIABIEM.
HaiinmompeHimuM BUNAIKOM BHUKOPHCTaHHsA TapTHepchkux APl e
IHTErparlisi mporpaMHOro 3a0e3MevYeHHst Mk JIBoMa cTopoHamu. KommaHis,
sKa HaJla€ mapTHEpaM JOCTYT JI0 TaHUX a00 MOXKIUBOCTEH, OTPUMY€E BUTOTY
BIJl I0JIaTKOBUX MTOTOKIB JOXO/IB. Y TOM e 4ac, BOHA MOK€ KOHTPOJIIOBATH,
K BHKOPHUCTOBYIOTHCS BIJKPUTI LHU(PPOBI aKTUBH, TAPAHTyBaTH, LIO
CTOPOHHI pIllIeHHA, $SKI BUKOPUCTOBYIOTh iX API, 3a0e3neuyrorTh rigHui
KOPHUCTYBAJIBHUIIBKUNA TOCBIJ, 1 TIATPUMYBATH KOPIIOPATUBHY 1IEHTUYHICTh
y CBOIX 3aCTOCYHKAaX.

- Ily6miuni API. Takox Bimomi sik API qyst po3poOHUKiB a60 30BHiIHI, 111 API
JOCTYIHI JUIsl OyAb-sIKUX CTOPOHHIX po3poOHUKiB. [Iporpama 3 myOniuHuM
API no3Bonsie oTpuMaTH J10IaTKOBE JHKEPENO JOXOLYy NMPHU MPaBUILHOMY
BUKOHAHHI.

Onnum 13 BuniB API € REST APIL. OcnoBHoro Metoro REST (Representational

State Transfer) APl € crampmaprtusaiis oOMiHYy JaHHUMH MiX BeO-ciayk0amMu Ta
CTBOPEHHSI CyYaCHHUX BeO-CEpBICIB, BHUKOPUCTOBYIOYM THUII30BAHHMIA BEO-TIPOTOKOJ
nepenadi ganux HTTP.

V¥ nentpi apxitektypi REST API nexxutb koMyHiKailisi 3 BAKOPUCTAHHSIM BeO-
CEPBICIB MK TOJIOBHUMHU CTPYKTYPHUMHU KOMIIOHEHTAMHU - CEPBEPOM Ta KIIIEHTOM.
KrienToM BBakaeThcst mporpama, 110 3aryiieHa Ha IPUCTPOi KOPUCTyBaya Ta MOYMHAE
KOMYHIKAIIi0, HaJICHJIAI04M 3alUTh 10 cepBepa. CepBep mMpuiiMaloyu 3amuTH, HAJae
API 3a nqomoMororo sikoro Big0yBaeTbcst 00poOKa BXIAHUX TaHUX 0OUYMCITIOBAIbHUMHU
MOTY>KHOCTSIMHU CEpBEpPA Ta BiNPaBKa BUXITHUX JaHUX KITIEHTY.

Cepen nepear REST API BUnuisr0Th 3p03yM1iIuii CTaHAapTU30BAHUM T1IX1 10
(dopMaTyBaHHS JaHUX y MpPOLECI KOMYyHIKalli, THyYKUHA MiAXiAg A0 MacmTaOyBaHHS

Be0-CEpPBICY y XOA1 301IbIIEHHSI CKJIAIHOCTI pO3Taly>KeHOCTI CTPYKTYPOBaHUX JaHUX,



Ta 3a JOMOMOTOI0 KEUTyBaHHSI OTPUMAaHHSI MOXJIMBOCTI BUKOHYBATH orepaliii 0OMiHy
iH(bOopMaIlii 3 BUCOKOIO MPOAYKTUBHICTIO.

REST API B3aemogie 3a nonmomororo HTTP 3anuTiB BuKOpucTOBYIOUM 0a30Bi
CRUD-omeparii (Create Read Update Delete). Koxxen HTTP 3anut a6o Binmosinb
MO>K€ MICTUTH CTapTOBHI PSIIOK, 3arOJIOBOK, T1JIO MOBIAOMIICHHS.

3anuT CKJIQJAa€ThCs 3arojioBKiB, B SKUX MICTUTbCA 1HQOpMaLis Mpo
aBTOpH3Allil0, HAJAIITyBAaHHS KOAYyBaHHS, apaMeTpH JJIsi OOpOOKHU 3aMuTy; METOIY
3aMuTy, 10 BKa3ye Ha J110 3alUTy; TiIa 3allUTy, B IKOMY BKa3ylOTh MapaMeTpu JJis
nepeadl JaHUX cepBepy. BianoBinb moBepTae KoJ CTaTycy Ta TUIO 3aIUTY B SIKOMY
MOBEpPTAIOThCA JlaHi 3 cepBepy. JlaHi nis mepemaydl Ta BIANPABKU 3a3BUYail
dopmytotrbest y JSON dhopmarti 1110 JIeTKO po3yMi€ o iuHa Ta GopMaTye KOMIT I0TE.

REST API mae yotrpu OCHOBHI IIEpEBary.

1. Imterpamisi. APl BUKOpPHCTOBYIOTBhCS [JIsi 1HTErpallii HOBHX Mporpam i3
ICHYIOUMMH IIPOrpaMHUMU cucTeMaMi. Le miaBuIlye MBUAKICTE PO3POOKH, TOMY 110
KOXKHY (YHKLIIO HE NOTpiOHO mucatu 3 Hyils. APl MoxHa BUKOpPUCTOBYBAaTH AJis
MOCUJICHHS HasIBHOTO KOJTY.

2. InnoBamii. [iml ramy3l MOXYTb 3MIHUTHCS 3 TOSIBOIO HOBOI MPOTPaMHU.
Komnanii moBuMHHI MIBHAKO pearyBaTh Ta MIATPUMYBAaTH INBUIKE PO3TOPTAHHS
IHHOBAIIMHUX TIOCTyT. BOHM MOXYTh 11€ 3poOuTH, BHOCSYHM 3MiHM Ha piBHI API 6e3
HEOOX1AHOCTI MEPENUCYBATU BECH KO/I.

3. Posmmpenns. API-inTepdeiicu Hagar0Th KOMIaHISIM YHIKAJIbHY MOYJIUBICTh
3aJI0BOJIBHAITH MOTPEeOU CBOIX KIIIEHTIB Ha pi3HUX IuiaTdopmax. Hampukian, kaptu
API no3Bonsie iHTErpyBaTu 1H(pOpMaIio Npo KapTu vepe3 BeO-caiitu, Android, 10S
Toio. byab-sika KoMmaHisi MOKe HaJaTH aHAJOTIYHUN JOCTYI A0 CBOIX BHYTPIIIHIX
0a3 TaHUX, BUKOPUCTOBYIOUN O€3KOIITOBHI a00 muiatHi API.

4. IIpoctora obcmyropyBanHs. API fie sk nutro3 Mixk 1BoMa cuctemamu. Koxxna
cucTema 3000B's13aHa BHOCUTH BHYTPIIIHI 3MiHH, 1100 1ie He BIUTMHYJI0 Ha API. Takum
YUHOM, OyAb-siKIi MailOyTHI 3MiHM KOJYy OJIHIEIO CTOPOHOIO HE BIUIMHYTH Ha IHIIY

CTOPOHY.



5. 36inbmeHHsa Oe3nexku po3poOku. 3a mornomororwd APl MoxHa BHHECTH B
OKpEeMHH 3aCTOCYHOK TOW (YHKIIIOHAQN, SIKWA TOBHHEH OYTH 3axUWIICHUN BiX
CTOPOHHBOTO BTpy4aHHs. L{e 3HM>Kye UMOBIPHICTh HEKOPEKTHOTO MO0 BUKOPUCTAHHS
CTOPOHHIMH MIPOrpaMaMu.

Jlist mpuKITamy po3rIITHEMO POOOTY 3aCTOCYHKY OH-JaiiH KiHOoTeaTpy. Komm
KOPHUCTYBau X0ue MOJANBUTUCH HOBUHKH KIHO, TO HA CalTl KIHOTEATPy B MOJII MONIYKY
BBeJEe Ha3By (inbMy, a00 CKOpPUCTAEThCS (iabTpamu, mo0 3HAUTH HOBI (PiIBMH,
BIJICOPTYBAaTU 3a MEperyisiiaMu, pPeUTUHroM, akropamu Toio. [licis HaTHUCKaHHS
KHOIIKM TOHIyKy 3aBAsku poOoTi APl kopucTtyBau oTpumMae  CIHCOK 13
3anponoHOBaHUX (inbMiB, Ae Oyae BigoOpaxaTucs IUIakaT (UIbMY, aKTOpH,
TPUBAJIICTH CEAHCY Ta 1HIIIA KOPUCHA 1HPOPpMAILIis.

3anuT KJIi€EHTAa Ta BIANOBIAL BIJ cepBepa i MOUIYKY (UIbMIB B OHJIAHH-

KiHOTeaTpl OyJie BUTIIAIATH TaK:

GET /api/vl/cinema/films HTTP/1.1

Host: www.movietime.com
Basic-Authorization: Basic eRLd61d3d2jFDfb
Content-Type: application/json

HTTP/1.1 200 CK
Server: Apache
Content-Type: text/html; charset=utf-8

Body: [ {“filmId”:”1548",
“filmName”:“Deadpool”},

{*filmIid~”:”71549",
“filmName”:”Witcher”}]

Puc. 2 — [lpuknaz 3anuTy Ta BIAMOBI/II HA OTPUMAHHS JaHUX



POST /api/vl/cinema/films/add HTTP/1.1
Host: www.movietime.com
Basic-Authorization: Basic eRLd61d3d2jFDfb
Content-Type: application/json
Content-Length: 52

Body: [{“newFilmName”:”hatico”}]

HTTP/1.1 200 OK
Server: Apache
Content-Type: text/html; charset=utf-8

Body: [ {“newFilmId~”:”1550",
“newFilmName” :”hatico”™]

Puc. 3 — Ilpuknasn 3anuTy Ta BIANOBI1 HA CTBOPEHHS TaHUX

BucnoBku. Bukopucranns texHosorii APl ngo3Bomsie  cmpoctutu,
MPUIIBUALINTY Ta YHIPIKYBaTH PO3pOOKY BEO-3aCTOCYHKIB, HIABUIIUTH iX O€3MEKy Ta
IPOJYKTUBHICTh, a TAaKOX MPUBOJMUTH JI0 3HMKEHHS COOIBApTOCTI iX PO3POOKHU 1

€KOHOMI1 Yacy po3poOHHKA.
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MAIIMHHE HABUYAHHS SIK 3ACIB 3AXUCTY HOOPMAILIMHUX
PECYPCIB Y KOPITIOPATUBHUX MEPEXKAX

Anomayia. Ilpoananizoeano mexawizmu 3axXucmy KOpnopamueHUux Mepetc 3d
00NOMO2010 AN2OPUMMIE MAWUHHO20 HABYAHHS MA NPOBEOeHO NOPIGHANbHUL AHANI3
nioxo0ie 00 3axucmy KOPNoOpamuGHUX Mepexc 3a 00NOMO20I0 MAWUHHOSO HABUAHHS.
Pospobneno pexomenoayii wooo suxopucmauns ancopummie MAWUHHO20 HAGYAHHSL
0715 3a0e3neyentst iHpopmayitinoi be3nexu KoOpnopamusHUx mepesic..

Kntouosi cnosa — mawunne nasuanns, Kibepbesnexka, KOpnopamueHi mepexrci,

Ki6ep3axucm 3 BUKOPUCMAHHAM MAWUHHO2O0 HABYAHHAL.

Abstract. The paper examines the process of protecting corporate networks from
information leakage through machine learning. Mechanisms for protecting corporate
networks using machine learning algorithms were analyzed. A comparative analysis of
approaches to protecting corporate networks through machine learning was performed.
Recommendations for using machine learning algorithms to ensure the information
security of corporate networks have been developed. The results of this study can be
used to improve the protection of corporate networks from leakage.

Keywords: machine learning, cyber security, corporate networks, cyber defense

using machine learning.

ITocTaHOBKAa HAYKOBOI NP00JIEeMH B 3arajibHOMY BHUIJISIAI
3aBasKu NpUCKOpeHid 1udpoBsizailii, sKy 0arato KOMIIaHii 3a3HaIM MPOTATOM
OCTAaHHIX POKIB, MOHA CIOCTEPIraTH TaAKOX 301JIbILIEHHS YMCIEeHHUX Ki0epartak [1]. 1

KOXXKHOT'O POKY 1€ NMUTaHHS OyJe cTaBaTH Bce OLIbII TOCTPUM Ta akTyalbHUM. 31
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30UIBIICHHSM KIJIBKOCT1 Ta PI3HOMAHITHOCTI OOUYUCIIOBAIBLHUX MPUCTPOIB Y BCbOMY
CBITI, MOTpeda y iX 3aXMCTi, @ TAKOXK Yy Crocobax iX eKCIuTyartallii Takox 3pocia.

[Topsin 13 3pOCTaHHAM TEXHOJIOTIM CIIOCTEPIraeThCsl CIUIECK BUKOPUCTAHHS
mrygyroro inTenekry (LLI). LI Bigirpae BaxxnuBy posb y kibepoesneri [2]. Ha ocHOBi
IITYYHOTO 1HTEJIEKTY OyJI0 CTBOPEHO KUIbKa Mporpam Oe3meKH.

Jlns 3amo6iranHs BUTOKY 1H(OpMAaIlii B KOPIOPATUBHUX MEpeKax CIeHiaiCTH
BCE 4UACTIE TOYMHAIOTh 3aCTOCOBYBAaTH TEXHOJOTII MAIIWMHHOTO HaBYaHHSI
(ML) [3]. L1 MeTou 103BOJISIOTH 3aMIHIOBATH KJIIACMYHI TEXHOJIOT11, TOMY 1110 MalOTh
nepeBary 3a SKICTIO Ta IIBUIKICTIO (yHKIIoHana. J[o Ttoro >k ML m03BOISIOTH
aBTOMATU3YBATH MPOLECH B KOMITaHISIX, HA SIK1 paHillle BUTpadagocs 0araro JroICbKUX
pecypciB. 3a momomororo ML MokHa MBHAKO OOpOOISATH Ta MPOBOJIUTH aHAII3
BEJINUE3HUX OOCSTIB JaHUX.

TeMor0 JaHOTO JOCIHIKEHHSI € aHaji3 CIocO0iB BUKOPHUCTAHHS MAIIMHHOTO
HaBYaHHs JUIsl 3a1100iraHHs BUTOKY 1H(OpMaIlli B KOPIIOPATUBHUX MEpPEkKaxX.

AHAaJIi3 0CHOBHHUX CHCTEM 3aXHCTY KOPINOPATHBHUX MePex

e [DS: Cucrema BUSABIECHHS BTOPTHEHb — 11€ TACUBHUI MOHITOPUHT, SIKHI MOXKe
BUSIBUTH HECAHKI[IOHOBAHY MISUIbHICTD.

e Vce, mo BusBieHo DS, moBimoMisieThCss Ha3a A0 TOJOBHOTO MICIS 3aIUCy
KypHany; € nsa tunu - NIDS 1 HIDS. NIDS — ue mepexesuit IDS, sikuii
3a3BUYail BUKOHYETHCS IIJISXOM aKTHBAIlli MOHITOPUHTY Ha TOPTy abo
BCTaHOBJICHHSI MepekHOoro kpaHa Ha jiHii. HIDS — ne IDS na ocHoBi xocTa,
KWW BCTAHOBJIFOETHCS Ta 3aITyCKAETHCS HA IUIHOBIM KOMIT FOTEpHIN CUCTEMI; HA
KOXXHOMY KOMIT IOT€p1 B KOPIIOPATUBHOMY CEPEIOBHUIII MA€E MPAIIOBATH SIKUKChH
naket HIDS.

e [PS: Cucrema 3ano0iraHHsi BTOPrHEHHSIM — 11€ aKTUBHA CUCTEMA MOHITOPHHTY,
sKa BUABIISAE 1 pearye Ha crnpoOu HECaHKI[IOHOBaHOTO moctymy. Lls cuctema
MOKe OJIOKYBaTH Il CIpOOM, 3aKpUBalOud MOPTU ab0 OJOKYHOYM HUISIXH a0o
0OMEXYIO0uH PiBHI IOCTYITY.

e DID: Defense In Depth — 1ie 3acrocyBannst IDS Ta IPS omHouacHO y Mepexi

OiAOPUEMCTBA JIJIsi BUSBJICHHS Ta 3al00IraHHS HECAHKI[IOHOBAHOMY JOCTYIY



a00 KOHTPOJIIO 4YYyTAUMBOro oOnagHaHHsA Ta JaHux. CKIagHl €BpPUCTUKU
BUKOPHUCTOBYIOTh AJITOPUTMHU JUII BU3HAYEHHS aBTEHTHUYHOCTI Tpadiky Ta
OOJIIKOBHX JaHUX ISl KOKHOTO 3aruTy.

SIEM: besneune yrpaBiaiHHs iHQOpMaIli€lo Ta MOaissMU — 1€ mporpamu Ta [13,
AK1 aJAMIHICTpATOPU Ta MEHEIKEPH BHUKOPUCTOBYIOTH IJISI 3aXUCTY CBOTO
cepeqoBHUIa. ICHye KiJibka PI3HUX KOMIIAHIM 13 MporpaMHUM 3a0e3IeUeHHIM
SIEM, a takox xmapaumu rpornosuiiisiMu SIEM sk cepsic.

DLP: 3ano6iranHs BTpaTi JJaHUX — II€ YaCTHUHA Teopii, YaCTUHA MOJITHKH Ta
yactuHa [I3. 3anoOiranHst BTpaTi MaHMX — 1€ JUPEKTHUBA, JOTOBHEHA
MpPOrpaMHUM 3a0€3MEYCHHSIM, 3alpoBaKeHa MOJITHKOI Ta 3aCTOCOBHA JI0
KOJKHOI JIFOJIMHM, sIKA B3a€MO/II€ 3 1HQOPMAIIMHUM CEpPEIOBUIIIEM.

NBAD: MepexeBy MOBEAIHKA Ta BUSBJICHHS aHOMalidi — 1ie Hallp
IHCTPYMEHTIB, SIKI MPALIOIOTh Yy TMOEIHAHHI 3 IHIIUMHU 1HCTPYMEHTaMHU
BUSBJICHHS Ta 3amoOiraHHs Jyisi MOHITOPUHTY, BHUSBJICHHS, 3BITYBaHHS Ta
pearyBaHHs Ha CIIpoOM HECAHKIIOHOBAHOTO JOCTYMY IS 3aXUCTy 1H(popMalii
abo cucreMm.

VY tabnuii 1 HaBeneHe MOPIBHAHHS M1XO1B /10 3aXUCTY KOPIOPATUBHUX MEPEIK

3a JIONOMOT0I0 MAallTMHHOTO HABYaHHS Ta PI3HOMAHITHUX CHCTEM 3ar00iraHHs BUTOKY

1H(hopMmarii.

TABJULIA 1

[TOPIBHSIJTbHA XAPAKTEPUCTUKA TIJIXO/IB /10 3AXUCTY IHOOPMALIHOI BE3IIEKU

IMorposu Ib Crapuii miaxia HosBwuii nmiaxix 3 ML
[xiamuBwuii | AaTUBIpYyCcH, IDS To1110. PoszmiznaBanns 06pasis
KOJ BukopucTOBYIOTH CUTHATYpHI |(3a CXOXKICTIO) Ta MPEJUKaTUBHA

METOJIH VISl IETCKTYBaHHS aHAITITHKA.
IIK1IJIUBOTO KOy .
BopeTtncs 3 BimoMoro

BPa3JIMBICTIO.




DDoS- AHQIITUKHA CIIOCTEPIral0Th 32 | AJITOPUTMHU aBTOMATHYHO

aTaku MEpeKeBUM TpaPikoM ISt JETEKTYIOTh HCHOPMAJIbHY
BusiBlIeHHS DDoS arak. AKTUBHICTb.

Bumarae pecypcewu, 3anexuts | [lIBugka peakiisi, MiHIMyM pecypciB.

BIJ1 JIFOAHH.

@OimuHroBi | AHAMITHKU (PIKCYIOTh TOMEHH, | AHaJI3 B3a€EMO3B'SI3KIB Ta
JIOMEHU 3 AKUX peai3yloThcs aTaku Ta | mependoadenns DGA.

MOMIIIAIOTH iX Y YOPHI1

CIHCKH.
ComianpHuii| BuBueHHs TAaKTUKH XaKePiB. HapyanHs + KOHTPOJIb.
1HXKUHIpUHT | CXWIIBHE 10 TIOMUJIOK. [ToBeninka + 6iomeTpis.

SHMKEHHS YUCiia TIOMUJIOK.

Pexomenaauii mo10 3anodiranus BUTOKY iHGopmauii
1. BumydenHs BIAMOBIAHOTO HA0OpyY MYHKIIIH JIJIsT MOJIETII.

BuOuparoun o3HakH, HEOOX1IHO IEPEKOHATHCS, 1110 BOHU HE CIIBBITHOCSATHCS 3
3a/1aHOIO 1[ILOBOIO 3MIHHOIO, @ TAKOX 110 BOHU HE MICTITH 1H(OpMAIii PO LUIJIbOBY
3MIHHY, SIKa IPUPOJHO HEJOCTYITHA HA MOMEHT IPOrHO3YBaHHSI.

2. CTBOpEHHsI OKpEMOT0 HabOpy MEePeBipKH.

[IIo6 w™iHIMIZyBaTH ab0 YHUKHYTH NpOOJEMH BHUTOKY JaHUX, HEOOXITHO
crpoOyBaTH BIJIKJIACTH Hallp TEPeBIPKM HaA JOJATOK 10 HAOOPIB HaBUaHHA Ta
TecTyBaHHsA. Merta HaOopy mepeBIpKM — IMITYBaTH pEaJbHUM CLEHapid, 1
BUKOPHUCTAHHS MOT0 K OCTAHHBOTO KPOKY. TakiuM YMHOM, BU3HAYAETHCS, YU € Oy1b-
KU MOXXJIMBUN BUMAJOK TEpeoOSaJHaHHA, 1110, CBOEIO UYEPTOI0, MOXKE MISITH 5K
3aCTEpEXEHHsI WIOJI0 PpO3rOpTaHHSA MojeNel, sKi, $SK OYIKyeThCs, OyIyTh
Hee(DeKTUBHUMH Y BUPOOHUUOMY CEPEIOBHIIIL.

3. 3acTtocyBaHHSI TOMEPEIHBOI OOPOOKH JaHUX OKPEMO 10 MiJAMHOXHUH s

HaBYaHHA Ta TCCTYBaHHA.



Matouu cnpaBy 3 HEHpPOHHHMMH MEpexaMu, 3a3BHYail HOpMali3yeMO BXIiIHI
JaHl, TEepIl HDK BBOAMTH I1X y Mojenb. SIK mMpaBuio, HOpMali3aiis JaHUX
3MIMCHIOEThCS IIUIIXOM [IIJIEHHS JaHUX Ha IX cepelHe 3HaueHHd. Halwacrime
HOpMaJi3allisi 3aCTOCOBYETHCS O 3arajbHOro HAOOpYy JMJaHMX, IO BIUIUBAE Ha
HaBYaIbHUN HaOlp 3 1H(popMallli TecToBOro HaboOpy 1 B KIHLEBOMY TMiJCYMKY
NPU3BOAUTH 10 BUTOKY AaHuX. OTke, 100 YHUKHYTH BUTOKY JaHUX, MOTPIOHO
3aCTOCYBaTU OY/b-sIKy METOAMKY HOpMaii3allli OKpeMo SK O HaBYaJIbHUX, TaK 1 JI0
TECTOBUX I1JIMHOXUH.

4. BuxopucTaHHs JaHUX YACOBMX IOCIITOBHOCTEH.

Matouu cripaBy 3 THIIOM YacOBUX JAHMX, MOTPIOHO MPUAUIATA OUIbLIE yBaru
BUTOKY JaHUX. TakKMM YMHOM TpU BUKOPHUCTAHHI JaHUX MaiOyTHHOTO, poOJISTYU
00YMCIEHHS AJI MOTOYHUX (PYHKIIII a00 MPOTHO31B, ICHY€ BUCOKA MMOBIPHICTB TOTO,
10 YTBOPUTKCS BUTIK 1H(PopMarrii. 3a3Buyail 11e Bi10yBa€ThCsl, KOJIU JaH1 BUTIAKOBUM
YUHOM PO30MBAIOTHCS HAa HABYAJIbHI Ta TECTOBI M1IMHOKHHH.

Tomy mig yac poOOTH 3 JAHUMHU YaCOBHUX PSAJIB MU BCTAHOBJIIOEMO TPDAaHUYHE
3HAYCHHS 32 4acoM, II0 MOXe OyTH JTy’ke KOPUCHUM, OCKITBKA HE J1a€ MOXKJIUBOCTI
oTpuMaTHu OyJib-sIKY 1H(pOpMAIIito MICIIs Yacy nepeadayeHHs

5. Ilepexpecna nepesipka.

Skimo icHye oOMexeHa KiUIbKICTh JaHUX JIJII HAaBYaHHS aJITOPUTMY MAITMHHOTO
HaBYaHHSI, JOLLJFHO BUKOPUCTOBYBATH MEPEXPECHY MEPEBIPKY B MPOIIECi HABYAHHS.
[TepexpecHa nepeBipKa MOJIAra€e B TOMY, 11O BOHA pO30MBAE MOBHI AaHi Ha K CKi1agoK i
MIOBTOPIOE BeCh HAOIp MaHUX K KUTBKICTh pa3iB, 1 KOXKEH pa3 BUKOPUCTOBYeMO K-1 pas3
JUIA HaBuaHHS Ta 1 pa3 ans TecTyBaHHs Hamoi moxeni. IlepeBara mporo migxomy
MOJISITa€ B TOMY, IO ITiJT Yac MePEeBIPKU BUKOPUCTOBYETHCS YBECh HAOIp JAHUX K JIJIS
HaBYAaHHS, TaK 1 AJs TecTyBaHHsI. OmHAK JUIsi 3armoOiraHHs BUTOKY JaHUX Kpalie
MacitabyBat a00 HOpMaJi3yBaTH JlaHI Ta OOYMCIIOBATH TapameTpu sl KOXKHOI
YaCTUHHU NEPEXPECHOT MEPEBIPKU OKPEMO.

BucHoBoOK. Y po0OTI TOCHIIZKEHO MPOLIEC 3aXUCTY KOPIOPATUBHUX MEPEX B
BUTOKY 1H(opMaIi 3a JOMOMOTOl MaIlIMHHOTO HaB4yaHHS. [IpoanHanizoBaHO

MEXaHI13MH 3aXUCTY KOPIIOPATHUBHUX MEPCIK 3a TOIMOMOI'OIO aJ'IFOpI/ITMiB MAallIMHHOT'O



HaBYaHHA. [IpoBeeHO MOPIBHSIBHUI aHATI3 MiIXOIB 0 3aXUCTy KOPIOPATHUBHHUX
MEpeXk 3a JOMOMOIOI0 MAIIMHHOTO HaB4YaHHA. Po3pobiieHo pexomeHpamii 1070
BUKOPHUCTAHHS aJITOPUTMIB MAIIMHHOTO HaBYaHHS /I 3a0e3neueHHs iHpopMariinoi

0e3neKr KOPIOPATUBHUX MEPEXK.
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JOCJIIIKEHHSA PI3BHUX BAPIAHTIB IOBYIOBU TECTOBUX MEPEXK
5G HA OCHOBI OPEN SOURCE PILIEHb

Open Source solutions makes possible to implement different IT-projects. One
of these projects can be testing 5G networks. The research of the using Open Source
solutions for building test 5G networks was conducted. The possible variants for

deploying network core and radio access network are given. The problems of choosing
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equipment and software solutions are discussed. Additionally, an example of
implementation scheme is given.

Keywords: 5G, networks, network core, radio access network, open source

3apa3 Bce O1IBIIOT MOMYyJIIPHOCTI HA0yBa€e peasizaiis pi3HOMaHITHUX TPOEKTIB
3 BUKOpUCTaHHSM rotoBux Open Source pillleHb, OCHOBHI I€peBaru SKUX HaBEJCHI B
[1]. BpaxoBytouu, mo B VYkpaiHi e He cKopo Oyae BIPOBaKEHA Mepexa
CTUIBHUKOBOTO 3B’SI3KY II’SITOTO TOKOJIIHHSA, 3 METOIO il BUBYEHHS Ta TECTYBaHHS,
MOJIOJUMH  HaykoBisAMU  HarionansHoro agiamiiiHoro yHiBepcurery, HTCC
«Wisetely, Oyno mpuiiHaTe pilIeHHs peali3allii HayKOBOTO MPOEKTY MO 3aIyCKy
TecToBOi Mepexi 5G B yHiBepcuTeTi [2].

3aBJlaHHS IILOTO MPOEKTY MOJISITAE B TOMY, 1100 peati3yBaTH MpOrpamHi sJIpo
Mepexi Ta 0a30BY CTaHIIIO 3a JIOMOMOTOI0 TOTOBUX BIAKPUTHUX pieHb. Ha ocHOBI
3aIpOIIOHOBaHOI cxemu peanizamii mpuBatHoi 4G/5G mepexi [3], Oyio po3pobiaeHo

BJIacHY cxeMy (puc.l).
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Puc.1 — cxema peanizariii TectoBoi mepexi SG

3ocepenumo yBary came Ha 6a3oBiit ctanilii (RAN — Radio Access Network) Ta
sapi mepexi (Core), came iX peanizailisi € OCHOBHOIO MPOOIEMOIO ITPU MOOYAOBI TAKUX
TECTOBUX MEpEX Ta BKIouae B cebe pi3HI Bapiamii BuxkopuctanHs Open Source
pIlLICHb.

Core. Y BUIbHOMY JOCTYTI € HU3Ka BapiaHTIB JUIsl pO3TOPTAHHSA s/Ipa MEPEKi
1’ siToro nmokouminHHA. JlocmimkyBanucs Tpu Bapiantu — Open5GS [4], Free5GC [5], SD-

Core (mpoxaykt Bigx ONF Ha ocHoBi Free5GC) [6]. Bci 11 BapiaHTH 103BOJISIFOTH



PO3TOPHYTH TOBHOIIIHHE PO Mepexi 3 yciMa (yHkiisimu, Bu3zHaueHumu 3GPP.
BukopucTanHs TOro 4M 1HIIIOTO BapiaHTy, HacaMIepe ] 3aJeKUTh Bl TOTO SIK IIBUIKO
Bu xouere posropuytu siapo. Tyt nepeBary mae pimenHs Bi ONF — SD-Core, Tak sk
AJIPO BXKE € MOBHICTIO KOHTEWHEPU30BAHUM, 110 JJO3BOJISIE IIBUIKO HOTO PO3TOPHYTH.
RAN. B xoai po6oTi Haa HalIUM MPOEKTOM PO3TIISIAINCS JUISI pO3TOPTAHHS
nporpaMHoi 6a30Boi craHilii Taki pimenns: O-RAN (nmpoektr O-RAN Alliance) [7],
srsSRAN [8] ta SD-RAN (mpoxykt Bigx ONF Ha ocHOBi openairinterface) [9]. Sk y
BUIMAJKY 1 3 SJIpOM MEpEeXi, BCI TpU BapiaHTU MaroTh Halip crnerudikamii, sKi
Bu3HaueHi 3GPP. Oxgnak ixHs 3aranbHa apxiTEKTypa Mae€ CYTT€B1 BIAMIHHOCTI, IO
BIUIMBAIOTh HAa KiHIEBY LIb BUKOpucTaHHsA. Tak O-RAN ta SD-RAN HanawoTh
OlbIlIe MOXKJIMBOCTEH JJIg pi3HOMAHITTS TecTyBaHHs Mepexi 5SG. [loganpiry yBary
MOTP1IOHO 3BEpPTATH HA CKJIAJIOBI PillIeHb, UM HAJIA€ iX PO3POOHUK Y TOBHOMY 00Cs31. Y
BUMaAKy 3 pimeHHsM Bijg O-RAN Alliance, nesxi ixHi ckiaanosi, 30kpema CU-CP, CU-
UP 3 wacoMm mepectayii MiATPUMYBATUCS PO3POOHHUKAMHU Ta BTPATHUJIH CBOIO
aKTyaJbHICTh, a cam Alliance KOpHUCTy€eTbCSd KOMEPUIMHUMU pimieHHAMH. OJIHaK, 1€
Moske OyTu HezolikoM He i BCiX. SD-RAN B boMy 11aH1 € TPaKTUYHIIINM, aJIKe
Yy HUX € 1 BCl CBOi CKJaJOBI, 1 JO3BOJISIIOTh BUKOPUCTAHHS OKPEMHUX CKJIAJ0BHX BiJ
iHmux BeHAopiB. [loao srsRAN, To 11e pillieHHS! TaKOK aKTUBHO BUKOPHUCTOBYETHCH,
K MIHIMyM 4epe3 MPOCTOTY 1 MBUAKICTh PO3TOPTaHHS.
3ayBaxxuMo, 110 MpU BUOOP1 pilieHb s 000x ckianoBux, Core Ta RAN,
NOTPIOHO JOCHITUTH iX CYMICHICTh. TOMY MOXEMO BUJIIJTUTH HACTYITHI BapiaHTH JJIs
noOya0BH TecToBOi Mepexi SG Ha ocHOBI Open Source pilieHb:
- Core — Open5GS, RAN — srsRAN,;
- Core — Free5GC, RAN — O-RAN;
- Core — Free5GC, RAN — SD-RAN;
- Core — SD-Core, RAN — SD-RAN.
3 TOYKM 30py NPAKTUYHOCTI, BIEBHEHOCTI Yy MIATPUMIIN IMX PIIMICHb Ta
NEPCHEeKTUB y PI3HOMAHITTI BapiaHTIB TECTyBaHHS HaWKpamiuMm BapiaHTOM Oyje

BUKOpHUCTaHHs MpoaykTiB Bijg ONF.



[H11e nuTaHHs, sIKe TeX BapTO BUHECTH Ha po3risa B KoHTekcTi Open Source —
BuOip oOmamHanHsA. TyT, B TepIry dYepry, 3alexuTh Bimx Bamoi ocobuctoi
CIIPOMOXHOCTI Ta Bammx unuiei, ajke KIIOYOBUMHU MOKa3HUKaMU OyIyTh I[lHA Ta
XapaKTePUCTHKHU 00JIaTHAHHS.

Jlig simpa MOXKHA BUKOPHCTOBYBAaTH BipTyasibHI Ta (Pi3uuHi cepBepH, abo X
HaBITh BIpTyaJbHY MAIlUHY, K4 MOXKEe OyJe pO3ropHyTa sSK Ha cepBepi, TaK 1 Ha
Bamomy xomm’1otepi.

[Ilomo 6a30B0i cTaHIliil, TO TYT MOTPIOHO BUIAUIATH JB1 CKJIAA0BI: IPUCTPIit (200
OpUCTPOi), Ha SIKUX OyJe pO3MillleHe MpOoTpaMHE PIIICHHS, Ta MPUCTPIN, SKUAN
Oe3nocepeHb0 Oyze BIAMOBIIATH 3a MPUHOM Ta mepenavdy currainy. s mepiioro
MO>KHA TaKOK PO3IJISIIATU JIEKIJIbKA BapiaHTIB, K y BUIAIKY 3 SIAPOM, JIJIsL JPYTOro —
€ PI3HOMAHITTA NPUCTPOIB, AKI MOXKYTh OyTH SK 1 3 aHTEHAMH B KOMILIEKTI, Tak 1 0e3
HuXx. PoGourm BapianToM JjIs peanizaliii 0a30Boi cTaHIlii € BukopuctaHHs Raspberry
P1i, B sikoCTI mpuCTpoOIO Ha AKOMY Oyje po3MillleHe mporpaMue pimeHHs Ta LimeSDR
— OPUCTPIX U1l MPUHAOMY 1 IIepefaydl CUTHANY, IKUH iiie 3 aHTeHaMHU Y KOMILJIEKTI.

Haii6iap11 npoOaeMaTHYHUM € TMMTaHHA y BUOOP1 MPUCTPOIO JJIsi IPUHOMY Ta
nepeaaui curany. B [10] HaBeneHa XapakTepuCTUKA MPUCTPOIB, K1 MIATPUMYIOTH
Open Source Radio Units Ta iX CyMiCHICTb 3 OKPEMUMHU MPOTPAMHUMU PIILIEHHSIMHU JJI5
RAN.

[Ipn BHOOpP1 oONagHaHHS TaKOXX MOTPIOHO 3BEPTATHM yBary Ha MiHIMaJbHI
BUMOTH OOpaHOTO MPOTPAMHOTO PIllIEeHHS JJiA HOro ajaekBaTHOI poOOTH YM B3araii
pOOOTH SIK TaKOi.

B pamkax poOoTH Hajg MPOEKTOM OYB pPO3pOOJEHUN BIIACHUN BapiaHT

po3ropTaHHs TecToBOI Mepexi 5G (puc.2).
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Puc.2 — BapianT no6yaoBu TecToBOi Mepexi 5SG

BucnoBku. Bukopucroyroun Open Source pilieHHS MOKHa BTUIUTH B KUTTS

MPOEKTH PI3HOI CKJIAIHOCTI, 30KpeMa ¥ moOyayBaTh BIACHY MEPEKY I SITOTO

nokoJiHHsA. [IpoBeeHo qociKeHHs pi3HUX BaplaHTIB /IS TaKoi 3a/1a4l Ta BUALICHO

Haiikparri pimeHas. OgHak 3ayBaKUMO, 0 KIHIIEBUN BHOIp — 1HIUBI Y IbHUH.

B 3aranpbHOMYy BHKOpPHCTaHHS TaKMX pIlIEHb Ta MoOjajibllia podoTa 3 HUMHU

HAJAl0Th BEJIMKHM JTOCBiA AK 1 1y modatkiBiiB B IT, Tak 1 mus npodecioHaiB.

ITepeBara Bukopuctanus Open Source — cBoOoja aiii, B KOJI MOXHa BHOCHUTH CBO1

Moaudikallii AJis TOCATHEHHS] KOHKPETHOI METH Ta BJIOCKOHAJIIOBATH.
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IHPOI'PAMHO-AITAPATHA APXITEKTYPA CUCTEMMU YIIPABJIIHHSA
KOMITAKTHUMHU CMAPT 3APAJHUMHU CTAHUOIAMU IJIA 3ACOBIB
THAUBIJTY AJIBHOI MOBLJIBHOCTI

The approaches to the construction of 10T devices based on microcontrollers are
analyzed. The architecture of the device and the algorithm of interaction with the
compact smart charging station management system have been developed.

Keywords: Internet of Things, microcontrollers, electric transport.

P03BUTOK Cy"9acHHX METaroiciB HEMOKIUBUN 0€3 BIZIMOBH BiJl IIOBCSIKJEHHOTO
BUKOPHUCTaHHS TEPCOHAIBHOTO aBTOMOOIIBLHOTO TPAHCIOPTHOTO 3aco0y s
nepecyBaHHs B MeXax MicTa. 3BHYAHO, BUXOJIB € JIeKiJbKa: (POKYyCyBaHHS Ha
PO3BUTKY TPOMAJICBKOIO TPAHCIOPTY, 110, CKOPIIl 3a BCE, BCE PIBHO HE 3MOXKeE
3aJI0BOJILHUTH TIOTPEOU BCIX TPOMaJsiH, 00 X pyX B CTOPOHY CTBOPEHHS PO3BHUHEHOI
Ta 3pY4YHOI IHPPACTPYKTYPHU JJII BUKOPUCTAHHS 3aC001B 1HAMBIAYaTbHOT MOOIJTFHOCTI,

AK1, 3aBJSKH CBOEMY IIHUPOKOMY ACOPTUMEHTY, MOXKYTb OyTH mifiOpaHi HaBITh IS
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HaWOIpI BUOArnuBuX KopuctyBauiB [1]. Came nis JIpyroro BapiaHTy € CEHC
PO3pPOOKH KOMITJIEKCY IMPOTPaAaMHO-TEXHIYHUX PIIICHb, 110 TO3BOJIATH JIETKO Ta BHUT1THO
JUIL YCIX CTOpPIH PO3BHMBATH Ta IIBHUIKO MacliTa0yBaTh 1HOPACTPYKTYpYy IS
3aps/DKEHHS  3aco0iB  IHAMBIAyaJlbHOI  MOOiTpHOCTI. lleW  komrmieke, 110
CKJIQIaTUMETHCS 3 MPOrpamMHoi 1H(HOPMALIIHHOT CUCTEMU 3 PO3MEKYBAHHAM JOCTYITY
JUIsl TIOCTAYajJbHUKIB Ta KOPUCTYBAyiB MOCIYTHM TMOUIUPEHHS EJIEKTPOMEpPEkKl Ta
amapaTHO-TEXHIYHUX 3ac00iB, 10 MOBHICTIO aBTOMATHU3YIOTh MPOLIECH MPOJAXKY Ta
KYIIBIIl €JIEKTPOEHEPTii MDK IMOCTAYaJIbHUKOM Ta KOPUCTYBaueM. 3aBISKH CBOIA
IIPOCTOTI, IIeH KOMILIEKC, Y BUTJIA/I KOMIIAKTHUX CMapT 3apsTHUX CTaHIIH, MOXKe OyTH
BCTAHOBJIEHUI OUIsA BCiX Kade, pecTopaHiB, 3allpaBHUX CTaHLIM, aJAMIHICTPaTHBHUX
OyIiBelnb, 3aKia/iB HaBYaHHs, JIKapeHb TOIIO. A TakoX KOXkHa ¢i3udHa ocoba, 1o
Oyne Matu (pi3UYHy 3MOTY JOCTYITHOI 1HCTAJIALIT CMapT 3apsiAHOI CTaHIII1 OISt CBOTO
MOMEIIKAaHHS TaKOK 3MOXeE 11€ 3p0OUTH I OTpUMYBaTH MaCUBHUM PUOYTOK.

Ha punky 11e He mpeacTaBieHi MOAI0H1 TPOrPaMHO-TEXHIYHI KOMIUIEKCH, TOMY
aHadl3 TOBHUX AaHAIOrIB € HeMOXJMUBUM. OIHUM 13 HalOmmwkuux 1o cdepi
3aCTOCYBaHHS KOMIUJICKCOM € 3BUYaiiHa 3apsiIHA CTaHIls JIJIsl eIeKTpoMOoOLTiB. AJe, Ha
MOIO AYMKY, MOBHOIIIHHE TOPIBHAHHS KOMIIAKTHOI CMAapT 3apsAaHOi CTaHUli AJis
3ac001B 1HAMBIAYAJIBbHOI MOOIIBHOCTI Ta 3BUYAMHOI CTALIIOHAPHOI CUJIOBOI 3apsAHOI
CTaHIIi JUIS €JIEKTPOMOOLIIB € HE 30BCIM JIOUUIBHHUM, aJ)K€ BOHHU JIOCHUTH CHJILHO
BIJIPI3HSIOTHCA 3a crenu(}iKO0 peani3alli Ta HaBiTh BUKOPUCTAHHS, X04a Ha MEepIIni
TIOTJISIT 11€ 3/1a€ThCS HE TaK. 3apsiHi CTAHIIIT JIs1 €JIeKTPOMOOUTIB 1€ CUIIOBI IPUCTPOT,
K1 PO3MIIIYIOTHCS, 3a3BHYaid, Ols 3ampaBHUX CTAHIlN 3BUYAMHUX aBTOMOOLTIB 3
JBUTYHAMH BHYTPIIIHBOTO 3TropaHHs a00 TaM, /e MOXJIMBE MiABEICHHS OKPEMOl
CUJIOBOI (pa3u )KUBJICHHS (4aCTO HABITh HE OJHOI) Ta € TIOCUTH BEJIMKA IJI0IA TEPUTOPIi
JUISL PO3MINICHHS JEKUJIbKOX aBTOMOOUTIB. CHUIBHUMU MOXKHA BUJIUIATA Xi0a-1110
KOPHCTYBAIbK1 1ICTOPIi 3 MONIYKY HAUOIMKYIMX 3apsIAHUX CTAHI[IHM Ta 00Ky CIIOKUTOT
EJIEKTPOCHEPTI B IPOIIECI 3apsIKEHHS.

VY nporueci aHanizy puHKY Ta MOIIYKY 1HIIUX X04a 0 YUMOCH IOB’A3aHUX Ta
CXOXHUX TMPOTPAMHO-TEXHIYHUX KOMIUICKCIB OYJI0 BHJIUICHO Kiac MPUCTPOIB IiJ

Ha3BOI0 «po3yMHI po3eTku». Came iX mporpaMHo-amaparHa 0a3a B TIpolieci



JOCIIJKEHHST 3/1ajacsi HaWOUIbII CXOXOK /10 TOI, SIKOIO MAa€ CTaTh KOHCTPYKIiA
KOMIIAKTHOI cMapT 3apsaHoi craHiii. [lepeBaykHa OUIBIIICTS PO3YMHUX PO3ETOK Bij
IMEHUTHX OpEH/IIB Ma€ KOMITAaKTHI pO3MipH, 0€3poTOBH 1HTEep(dEIC 3B’ SI3KY, JIETKUMA
Ta 3po3yMumnii iHTepdeic B3aemojli Ta BUMIpIOBAY CIHOXKHTOI €Heprii. Yci 1mi
BJIACTHBOCTI Ta (PyHKIIIT € HEOOX1THIUMH JJIs peastizaiii B KOMIAKTHUX CMapT 3apsIHUX
CTaHIISAX Yy TOEJHAHHI 3 KOPUCTYBallbKUMH 1CTOPISIMU, 110 OyJIM OMHCaHl BHUIIEC B
aHaJli31 3BUYAHUX 3apsAHUX CTAHLIN S €JIeKTPOMOOLITIB.

OT:xe, BUPILIEHHAM MPOOJIEMHU MIMPOKOI JOCTYITHOCTI 3aC001B 1HIMBIAyaIbHOI
MOOIJIBHOCTI MO’KE€ CTaTH peaiizallisi KOMIUIEKCY IMPOrpaMo-TeXHIYHUX PIllIeHb, 10
JO3BOJIUTH (DI3UYHMM Ta IOPUIMYHUM 0co0aM, sIKI OaKalOTh BCTAHOBHUTH 3apsAHY
CTaHIII0 JIETKO 1€ 3pOOWTH 1 HE JyMaTd MPO CHOCOOW 3alyyeHHs KIIEHTIB, a
BJIACHMKAaM TPAHCIOPTHUX 3aco0iB 0e3 mpoOjeM 3HaXOAWTU HAUOIMKYl MICIsS
3apsAKEHHS Ta  O€3rOoTIBKOBO — pPO3pPaxOBYBaTHCS TUIBKM 33  BUKOPUCTaHY
€JIEKTPOCHEPTIO.

OpHuM 13 HAWTOJOBHIIIMX BY3JIB CHCTEMHM € cama 3apsiaHa craHmis. g
KOMYyTaIlii HABaHTa)KE€Hb, BUMIPIOBAHHS CIIOKUTOI €HEPrii Ta KOMYHIKallii 3 CEpBEpOM
BOHA MOBHMHHA MICTUTH KOMYTYIOUl €JIEKTPOMArHITHI pejie 13 LIIYHTYBAHHSM IyTU
BUKOPHCTOBYIOUH TIEPBICHY CHUMICTOPHY KOMYTAIlif0o, OpaiiBepu Ui HHUX, AATUYUKU
CTpPyMY B BUIJISIZII TOKOBOTO LIYHTA, HU3bKOYACTOTHOTO TpaHCc(hopMaTopa CTpyMy 4u
KOTylIKku PoroBcekoro, nudepeHuiiHi micuiioBayi, amnapaTHi (QUIBTpU cepeaHix
4acTOT MO0 CTPYMy, JaTYMK HANPYTrd Yy BUIJISIAI PE3UCTUBHOTO JUTHHUKA YH
TpaHcopmaropa HaNpyry, anapaTHi JETEKTOPU NEPEXOLy CTPYMY Ta HaIllpyrH 4yepes
HyJlb, WIBUAKUH Ta TOYHHUI aHAJIOroOBO-LM(POBHUI NEPETBOPIOBAY 3 YACTOTOIO
cemruTioBaHHs He MeHIIe 200Kc/c Ta po3psAIHICTIO UHU 1aHux >1261T, GSM-mMonyb
Ta, 3BUYANHO, MOTYXHUU MIKPOKOHTPOJIEP, 10 3MOXE MpalOBaTU 3 BCIEIO M€
nepudepieto. Ha mnporpaMHOMy piBHI MIKPOKOHTPOJIEp TIOBHHEH KOKHOTO
MEpPEKEBOTr0 Mepioy poOUTH BUOIPKY JaHUX MO CTPYMY KOXKHOTO KaHAITy CIIOKHBAYiB
Ta IO HaIpy3i, 3HAXOJUTH 1X CEepeIHbOKBAJIpATUYHI 3HAYCHHS, Ha 0a3l amapaTHUX
nepepuBaHb JIETEKTOPIB MEPEeXoqy uepe3 Hyjldb Ta TailMepa 3HaXOAUTH KYT

BUIEPEDKEHHSI 4YM 3aTPUMKH CTPYMY BIJI Halpyrd, BHUPAXOBYBAaTH KOE(QILIEHT



HOTY>XKHOCTI, 3HaXOAWTHU 3HAYEHHS AaKTUBHOI MOTYKHOCTI KOYKHOIO IIOIJIMHAYa,
KOMYTYBaTH HOBI MOTJIMHAYI Ta KOMyHIKyBaTu 1o muHi SPI 3 GSM-moaynem.

A sapom cuctemu € API, mo nmoeaHye B cobi MOTOKH JaHUX BiJl 3aCTOCYHKIB
MOCTaYaJIbHUKIB TIOCIYTH 3aps/DKCHHS, KOPHCTYBadiB 3apsAHUX CTaHIN Ta,
0e3mocepeIHbO, CaMUX 3apsSIHUX CTaHIiH. Yci Oakaioul BCTAHOBHUTU 3apSIHY
CTaHIIII0 MPOCTO KYMYIOTh ii, BCTAHOBJIIOIOTH MPOCTUM BBIMKHEHHSM B MEPEXKY,
PEECTPYIOThCSI B 3aCTOCYHKY, I1HIIIANI3YIOTh KOHKPETHY 3apsaHy CTaHII0 i
i’ €JHYIOTh J0 CBOIO aKKayHTy, Hy 1 KIHEIb KIHIIEM BHOCSITb HEBEJIMKHUU OIHC
i’ 131y 1 BKa3ylOTh CBOIO I1iHY 3a 1kBT eHeprii.

AJNTOpPUTM [11if KOPUCTYBaya, 110 MJIAHY€E CKOPUCTATUCA 3aPSATHOIO CTAHIIIELO 11I€
OPOCTIMINNA: BIAKPUTU 3aCTOCYHOK, 3HAWTH Ha Maml HaWOJIMXK4y aKTUBHY 3apsaHy
CTaHWi0, Iia’ixatu, BiAckaHyBath QR-KoJ cTaHIll, MIJKIIOUATHCS W aKTUBYBATU

3apAIKCHHA B 3dCTOCYHKY.
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IMIPOI'PAMHI CUCTEMMH HNOIIYKY KYJbTYPHUX MAM'SITOK
YKPAIHHA

The aim of the research is to develop the concept of a mobile application for
searching cultural monuments for business tourism. In this research a specialized
mobile application was proposed for tourism.

Keywords: business tourism, cultural monument, mobile application, single

information space of cultural monuments

VYkpaiHa — 1e npajaBHs 1ICTOpisl, yHIKaJIbHA apXITEKTypa, MAJIbOBHAYA ITPUPO/IA,
HAYKOBI JIOCATHEHHS, CTapOaBHI I1aM’ SITKU, CBOEPIIHA KyJIbTypa, IUBOBIKHA Kpaca
MicTe4oK 1 cul. CTBOpeHHs 0aHKY TaHUX HEPYXOMUX MaM’ITOK YKpaiHu, pO3pOoOJIeHHS
MPUKIAAHOTO TPOrpaMHOro 3a0e3MeYeHHs] Ta aBTOMATH30BaHOi 1H(OpMaiiiHO-
MOILIYKOBOI CHUCTEMU EJIEKTPOHHOTI'O PEECTPY HEPYXOMHUX IaM’SITOK YKpaiHu, 30ip
aKTyaJIbHOI Ta OornepaTuBHOI 1H(OpMaIIii 32 JOMOMOTOI0 PI3HUX MPOTPaMHUX CHUCTEM
Mae€ JTy’Ke BAXKJIMBE 3HAUCHHS JJIA 3a0€3MeUeHHs NUCTAHIIHOTO MOHITOPUHTY CTaHy
nam’siITOK KyJbTYpH Ha BC1H TepUTOpii YKpaiHu, BKIIOYAIOYM TUMYACOBO OKYITOBaH1
TEPUTOPIii, 0COOIMBO I11J1 YaC BOEHHOTO CTaHy. SIK MPUKJIaJl, MOKHA HABECTH PO3POOKY
VYkpalHChKOTO Jep:kaBHOTO 1HCTUTYTY KyhbTypHoi cnaamuuu (YIAIKC), skuii
CTBOPUB CHEI[laIbHUI 4aT-00T 3 METOIO BUSIBJICHHSI HEPYXOMUX IaM’ITOK B YKpaiHi.

3a3Haummo, 110 Oi3HEC-TypHU3M — I1€ OJHA 3 HaWOLIbII MpuOyTKOBUX cdep. Bin
MoCia€e MPOBIIHE MICIIE B MPOTrpaMax COIlaJbHO-EKOHOMIYHOTO PO3BUTKY KpaiH, 110
OIATPUMYIOTBCS. Ha JIepKABHOMY PIBHI, MOPSA 3 TAKUMHU Taidy3siMd SIK OCBITa,
MEJUIIMHA, CUTHChKE TOCTIOAPCTBO, BUCOKOTEXHOJIOTIUHE MAITMHOOYIyBaHHS TOIIIO.

Huni kpainu €Bponeiicbkoro Corwo3y BUTpayaloTh BEIWYE3HI KOIITH Ha MOI3JKU AJIs
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CBOiX CIIBpOOITHHKIB, SIKI MAalOThb MOTHUBAIlIMHUK a00 3a0X0YyBaJIbHUN XapakTep.
Bukopucranss npuKiIaIHIX MOOUTBHUX 3aCTOCYHKIB B IUJIAX M-KOMEPIIIi SK TT1IBUTY
e-KoMepllii € 0e33arnepedyHuM siBuIlieM. be3ayMOBHO MOOUIBHI 3aCTOCYHKH III€ O1IBII
HE3aMiHHI B TypHCTUYHIN cdepi. Uepe3 HUX MOXHA 3aMOBUTH ab0O TMONEPETHBO
3a0pOHIOBAaTH HOMEp, AI3HATHCS MPOrpaMy KyJIbTYpHUX 3aXOJiB MEBHOIO MiCTa,
BUKJIMKATU TaKCl Ta BUOPATU CTOJMK y PECTOpaHi, 3pOOMBIIM 3aMOBJICHHS IIE O
npui3ay. TexHoIOTiYHUI CTEK, SIKUI BUKOPUCTOBYIOTH MPU PO3POOICHHI MOOLIBHOTO
3aCTOCYHKY, OXOIUTIO€ (PpEeUMBOpPKH Ta O10JI0TEKH, HEOOX1aHI Jd e€()EeKTUBHOI Ta
IIBUJIKOT PO3POOKH, 110 JI03BOJISIE 3 MIHIMAJILHOKO KIJIBKICTIO JaHUX Ta 0OMEXKEHUMHU
CUCTEMHHUMH BHMOTaMH 1HTErpyBaTh MOOUIBHHI 3aCTOCYHOK 3 IHIIMMHU HU(DPOBUMU
cepBicaMu IS BIIOOpaKEHHS JaHMX Y JPYXKHI 1HTepdeiicu mporpam y pexumi
pPEabHOTO Yacy.

[Ipuknagm mnporpaMHUX MPOJAYKTIB YKa3aHUX CEpPBICIB HABEIEMO TaKi:
Booking.com, Kayak: Flights, Hotels and Cars, Scyscanner, MOO1IbHUX 3aCTOCYHKIB:
PackPoint, uPackingList, TravelSafe, Evernote, Google Maps, Triplt, TripAdvisor,
AirBNB Ta iamm. 3aznauumo, mo Evernote — opranizatop, TripAdvisor — myTiBHUK,
Google maps — kapra, Triplt — mnanyBanpHuK miif, a AroundMe — arperatop
aKTyajabHOI 1H(pOpMaLii 32 IEBHUMHU KPUTEPISIMHU.

Brnacue ns po3poOiieHHS MOOITBHOTO 3aCTOCYHKY TIONIYKY KYJIBTYPHHUX
nam’aTok Ykpaiau Oyno Bukopuctano konuemniiito MVC (Model-view-controller) Ha
wiatgopmi 10S, BJ] Core Data — six ¢hpeitmBopk aiist 30epexkerss nanux. e no3sosmse
JAHUM,  OpraHi30BaHUM  PEJSIIIIAHOI0 ~ MOJEIUII0  CYTHICTh-aTpuOyT, OyTH
cepianizopanumu B XML abo SQLite cxoBuia. J[aHuMu MoKHa MaHIMYJIIOBATH 3a
JIOTIOMOT'O0 00’ €KTIB BUIIIOTO PIBHSI, IO IPEACTABIISIIOTH CYTHOCTI Ta ix 3B’ s3ku. Core
Data kepye cepiiiHOI0 Bepci€to, 3a0e3Meuyroyn KepyBaHHS JKUTTEBUM IIUKJIOM 00’ €KTa
Ta rpadom 00’ ekTiB, BKItouaroun 30epexerHs. Core Data B3aemo/iie 6e3mocepeiHbo 3
SQLite, 130mt0t0un po3poOHUKa Bl 6a3oBoro SQL. Ik MoBy mporpamyBaHHS 00paHO
Swift, Oe3neuyHy, MBUIKY, IHTEpPAKTUBHY MOBY mnporpamyBaHHs. [Ipu mnepuiomy
3aMmycKy HEOOX1HO BKa3zaTH 1IeHTU(]IKaToOp mporpaMu, po3po0eHoi B paMKax BeO-

KOHCTPYKTOpA, CTPYKTYpPY Ta BMICT SIKOI CHHXPOHI3YETHCSA MOOUIBHUM KIIIEHTOM.



MeHio mporpamMu po3moAUICHO 3a oOsacTsaMu Ykpainu (puc.l), y KOXHIN 13 HUX

BHJIIJICHO P/l HANIIIHHIIMIUX ITaM’ SITOK KYJIbTYPH.

HAPOLOHOI ARPXITEKJYPI TA
FOoOBYTY VKPATHMTINMPOIOBO

HYepHiriBcbka o6nacrTbe

NI ;H.‘I—IAPQKO BOIFG--

ATIATAHIB

Puc.1 — Ioaur 3a obmactaMu

BucHoBku. 3aBAsku AMHAMIYHOCTI PINIEHHS Takuid MOOUIBHUN 3aCTOCYHOK
MOKE aJanTyBaTUCA A0 MOJAENI JaHUX 1 CTPYKTYpU BMICTY, SIKI 3TOJOM MOXKYTb
3MiHIOBaTUCS 0€3 HeOOX1THOCTI nepekoMmisiiii ado 30ipku. BiH Takox nependayae
po3pobieHHs BOymgoBaHoro kommoHeHTa (SDK), skuif CcTOpOHHI pO3pOOHUKHU
MOOUTBHHMX 3aCTOCYHKIB MOXKYTb JIOJIATH JI0 CBOIX MIPOEKTIB JJIs IIIBUIKOTO CTBOPEHHS
MPOTOTUIIB JAUHAMIYHMX MOJYJB. llommpeHHs mogiOHMX MOOUIBHUX 3aCTOCYHKIB
CHpUATHME 3HaHOMCTBY 3 ICTOPIE€IO Ta KYJbTYPHUMHU IaM’ITKAMU PI3HUX KpaiH CBITY,

PO3UIMPIOIOYN MEXI1 I1JIOBOTO TYPU3MY.
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3ACTOCYBAHHSA CUCTEM KEPYBAHHA BASAMU JTAHUX Y
XMAPHHUX 3ACTOCYHKAX HA PIBHI SAAS

The feasibility of using a DBMS in the cloud at the SaaS level is considered.
Considered technologies that are best suited for the implementation of such an
application. Possible sales markets for the application were analyzed, the main sales
segments of the service were considered. The proposed implementation of such DBMS
using SQL.ite3. The costs of starting the project and its support are determined.

Keywords: database, database management system, platform as a service,

infrastructure as a service, software as a service, SQLite3.

Hapasi tpuBae indopmariitna enoxa. [{e o3Hauae mupoki MOKIMBOCTI JIJIs1 BCIX
oci0 BUIbHO MepefaBaTd Ta BOJOAITH 1HGopmaliero. He 3amumminnch OCTOPOHB 1
komrmanii. KinbkicTs iH(pOpMaIlii 1 MBUAKICTH ii OOpPOOJEHHS 3HAYHO 3pOCIH 3a
OCTAHHE NECATUIITTS.

st 30epirannst iHGoOpMarlii, 3apa3, HaW4yacTillie BUKOPUCTOBYIOTHCS Oasu
nanux (b/I). IcayroTs pi3Hi Buam 6a3 manux [1]: iepapxidni, MEpEeXeBl, PesIliiiHI,
00’ €KTHO-OpIEHTOBAH1, HEPEJIALIIHI, MOCTPEIIALIINHI TOLIO.

st B3aemonii 13 0a3aMu JaHUX BUKOPHCTOBYIOTHCS CHUCTEMHU KEPYBaHHSI

0azamu naHux. Ha cboroasi € myke 6arato pi3HOBHU/IIB CUCTEM KepyBaHHs Oa3zamu
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nanux (CKBJ), mst pizHoro crektpy 3anad. Bukopuctopyrote CKBJl, HaityacTiie
pizHi gianektu SQL. KoxeH aiajnekT Mae CijbHy OCHOBY Ta SIKMICH CBii (DyHKITIOHAT,
a0b0 0COOJIMBOCTI.

[TpomucioBa apxiTekTypa 3a3Buyail onHakoBa. Kommanis Bosojie cepBepamu,
K1 YacTiIIe BCbOTO 30epirae y cepBepHUX cBoro ogicy. [IpamiBHuKN KOMIaHi1 MatOTh
JOCTYIl JI0 CEpBEpiB, JIMIE Yepe3 CBOi poOodl KOMIT'IOTepH, a00 KOPIOPATHUBHY
JIOKAJIbHY MEPEXY.

Takwuit miaxiag Mae 6arato nepesar 1 Joope cebe 3apeKoMeHIyBaB. AJle ICHYIOTh
1 Hepomiku. IlepenyciM Iie BUTpaTH Ha amaparypy, HOPHUMIIICHHS, MIATPUMAHHSA
oOnagHaHHs. [HIMI HENOMIK, 1€ HaAMIpHA CKIAOHICTh KopucTyBaHHS bJ[ y
BIJIAJIEHOMY JOCTYTII.

Jist xopuctyBanHs bJ/[ y BinmaneHoMy JOCTYyIN, [l KOMIIaHii HEOOXiTHO
CTBOpPUTH XMapHe cepeaoBuiie. [IpaiiBHUKN MOBUHHI KOPUCTYBATUCh MTPOrpaMamH,
mutst g pyBaHHS TaHUX, 0 CIOBUILHUTE poboTy TIK abo mepeiy. Tpeba po3poduTty,
abo kynuTHu nporpamu ayteHtudikariii, sk McAfee abo Cisco Gateway. Ckopiiiie 3a
BCe, JUIsl MIATPUMKH TaKOro MeXaHi3My, Oyae moTpiOHa MiATpUMKa, KoTpa Oyne
J0TIOMaraTi TpaniBHUKaM Yy pa3l MOMUJIOK, abo oTpuMaHHs noctymy. Ha Bce we
MOTPi0€H Yac 1 rpouii.

VY Takux cuTyarisx pileHHsM, MOKe CTaTH, IepeXiJl Ha Creliaai3oBaHl XMapHi
CepBiCH BiJ 1HIIMX KoMIMaHii. Taki moyann HaOMpaTy NOMYJISPHICTh B OCTaHHIN Yac.
A 3apa3 BinmOyBaeTbcs OyM XMapHUX TEXHOJOTIH. YCI TIraHTH TEPEBOASATH CBIii
POIYKT HA BUKOPUCTAHHS XMapHUX TEXHOJIOTIH.

XMapHi TEXHOJIOTIT — 11e 0€3MeUHO, 3py4YHO, IBUJKO 1 BITHOCHO HE JOPOTO.

b/l y xmapi maiixke 3aBxI1 MPEACTaBISAIOThCA, a00 Ha piBHI PAAS, a0 Ha piBHI
[IAAS. B/l Ha TakoMy piBHI MOXKYTh KOPUCTYBATUCh JIUIIE PO3POOHUKH 3aCTOCYHKIB.
A Ul y xpamomMy Bumaaky Oyne B KoHcoui. [le He 3pydHO 1 HE 30BCIM MiIXOAWTH,
HaIPUKJIA 711 aHATITHKA Mara3uny, abo MeHe/pKepa CTpaxoBO1 KOMMaHIi.

[Torpiona CKB]] y xmapi Ha piBHI SAAS. Taki 3aCTOCYHKH HE MalOTh BEJIMKOT
I[IHHOCTI, SIKIIIO HE TMPAIOBaTH BiJAaIeHO. AJle ipu poOOTI Bi1aJeHO, BOHU MalOTh

BaroMy IIIHHICTh JJI1 KOMIIaHIM.



Takox Taki 3aCTOCYHKH MOXXYTb CTaTH CEPEIOBUILEM Il BABYEHHS 0a3 JaHUX.
Komu crynenT i Bukinamad maroth goctyn no oxdiei bJl. CTymeHT Moxe 6auuTH, sKi
3MIHU pOOUTH BUKJIaAa4 1 pe3yJIbTaT [IUX 3MIH OJpa3y.

baza gannx SQL - 11e BUCOKOE(PEKTUBHUIN IHCTPYMEHT ISl IIIBUAKOI TOCTaBKU
onepkaHux AaHuX. OCKUIBKH II€ CTPYKTypOBaHa MOBa 3allMTiB, BOHA MPAIIOE HA
CTPYKTYPOBAHUX JaHUX, TAKUX SIK TUII MPOAYKTY Ta MICIIE3HAXOKEHHS KJIIEHTA 1 3HA€E
B32€MO3B'SI30K MK HUMHU B CHCTEMI.

Bce Oinblie mignpueMCcTB MOKIAAaI0ThCS HA MPOrpaMHi  3aCcTOCYHKH Business
Intelligence s aHamizy JaHUX 3 PI3HUX JDKepes, Takux sk 0asu ganux SQL [2].
Business Intelligence 3axoau BKiIOYalOTh 0OpOOKY /aHMX, OHJIAWHOBY aHAIITUYHY
00po6ky (OLAP), cratuctuuHuii aHaji3, MPOTHO3YBaHHS Ta 3BITHICTH. Business
Intelligence Mae ceHC y BeNMKIN KUTBKOCTI 1H(QOpMaLii, 10 CTOCY€EThCs O13HECY, Bl
JieTaNe Moro KIEHTIB 10 PIYHUX TEHJICHIINA MPOAaXiB, MO0 KepyBaTh MarlOyTHIM
PO3BUTKOM Ta IMOTOKOM JIOXO/TY.

bazu panux SQL mnigxonsiTe BiJ HAWMEHIIMX MIAIPUEMCTB J0 BEIMKHUX
MDKHApOIHUX Kopropainiit. OauH 13 npukianiB Microsoft SQL Server 2014, sikuit mae
Ha MeTl 3a0e3MeYuTH YHOPaBIIHHS JaHUMH Oi3HEC-KJIacy JUisl pPI3HOMaHITHUX
3aCTOCYHKIB 0a3 JaHUX 3 METOI 3MEHIICHHS BUTpAT, MiJBUILNCHOI O€3MeKu
(BKJTFOUAIOUM BIIHOBJICHHS TICHS aBapiil) Ta HAAIWHOTO Yacy poOOTH Ha JOJATOK JI0
3BUYAHUX MTporpaMHuX (PyHKI1H, opieHTOBaHUX Ha Business Intelligence.

Sk mpukiag BEIMYE3HOTO OOCATY JAHUX, sIKI MOXKYTh 30€piraTucs B IIUX CHCTEMaXx,
Bepcis Enterprise SQL-cepBepa Moke kepyBaTtu 0azaMu JaHUX, PO3MIPOM SKUX 524
nerabaiita, a0o 524 kBagpaTHUX OANTIB - MPUTOJIOMUIUIMBUI 0OcAT 1HGOpMAaIIii.

[NOpuaHi XMapHI MOXKJIMBOCTI O3HA4aroTh, MO OUTBIINICTH JOJEeH B Oi3HeECI
MOXYTh OTpUMATU AOCTYyNn 10 cepBepiB SQL 3a 3HMWKEHOI MLIHOW. Aje sK 13
XMapHUMH, TaK 1 JokaibHuMHu SQL-cepBepamu, ynpaBiiiHHSI JAHUMHU MOXKE 3pOCTaTH
nopsin 13 OizHecom. Jlesiki KoMmmaHii HE XOUyTh PanTOM TEPEHHSITH TaKWil Crocid
poboTH, aje MO)KHa OyTH BIEBHEHHMM, 110 OaraTto MANPUEMCTB, SKI TUIbKU

BIJIKpUBAIOTHCA 200 1€ TOCUThH Malli, o0 3poOuTH CTPUOOK, 3aX0UyTh TE, 10 MOXKE



3amporoHnyBatu 6a3a ganux SQL — BenMka KUIBKICTh JaHUX, YITKO OpraHizoBaHa Ta
TOTOBA JI0O HACTYITHOTO KPOKY B MPO(HECIHHOMY PO3BUTKY.

st po3pooku CKBJl y xMapi, € ceHC MOPIBHATH TPU HAHOUIBII MOMYJISIPHUX
pIIICHHS.

Microsoft SQL Server — st BUKOHaHHS 3aBJaHHS POOOTH HE MiaxoauTh. L BJ]
O1IBIIIE MAXOAUTH I BEJIMKUX U CKJIQJHUX 3acTOCYHKIB. Hanpuknan, ERP-cuctemu,
ab0 KOMII I0TepHI irpH.

MySQL — noBomni cynepewnue pimenHss. s CKBJl ocranHiM yacom, He poOUTh
OHOBJICHB 3a TpadikoM, a IHTEpBaJIU MK OHOBJICHHsAMU Beiuki. Oracle He jqoknanae
JOCTaTHBO 3yCcHiIb JIsl po3BUTKY MySQL. IcHy€e HEOOX1THICTh 3HAUHUX JOPOOOK Y Iiit
CKBA.

SQL.ite3 — 3agoBonbuse BumoraM. L{s CKBJl Bce Oinbliie 1 Oijiblile 3aXOILIIOE
pUHOK. Benmka KUTbKICTh JIEBaMCIB 1 CEPBICIB, BKE€ KOPUCTYIOThCs Hero. OcobiuBa
apxitektypa, y BinmiaHocTi Bij iHmux CKBJl SQLite3 e mae cepBepis.

OcHoBHa MeTa 3aCTOCYHKY — Iie iepeaatu SQL 3anut Big kopuctyBada 10 b/] 1
OBEpHYTH BiNoBib Bl B/ 10 kopuctyBaya. Uepes Taky METy, € CEHC BUKOPUCTATH
MOHOJITHY apxiTekTypy. OCHOBHI omnepailii BUKoHaTu Ha back-end yactuHi.

PO3BHUHEHICTh XMapHHUX TEXHOJOTIM, a TaKOoX IX MOMYJISIPHICTh 3MYIIY€
PO3pO0ISATH HOBUIA TPOEKT caMme Ha XxMapHiii iatdopmi. .Net Core matdopma qoope
JUTSI TIBOT'O TT1TXO/IUTh.

3pocTaHHs KOPHUCTYBAaHHSAM MOOUIRHHX MPHUCTPOiB, BuMarae, 1mo6 back-end
3aCTOCYHKY OYB TaKoOX 1 KpOC-TUTaT(OPMHUM, 1110 MOXITHBO Ha matdopmi .Net Core.
Kpame Bcwboro mimiine REST API, Tak sik 3 Opay3epa 1 MOOUIBHOIO 3aCTOCYHKY,
MOKHA HAJICUJIATH OJTHAKOBI1 3aIMUTH, Ta OOPOOIISTH iX.

Front-end mae OyTu mpocTUM y BUKOPHCTaH1 Ta akTyaJlbHUM. Angular cborojHi,
e OauH 13 HaWkpammx ¢perimMBopkiB. KokHI MIB POKYy, TEXHOJOTIS OTPUMYE
oOHoBieHHA. B Angular MOXHA BKITIOYMTH BEJIMKY KUIBKICTh (DYHKIIH, pO3pOOIEHUX
IHIIMMU  pO3POOHMKAMHU, WO BIJAKPUBAE IIUPOKUN CHEKTP MOKIMBOCTEH mHpu

PO3pO0IIeHH] 3aCTOCYHKIB.



Po3poOGmtoBanuii cepBic mpu3HaueHui i1 kepyBaHHsS bBJ[ 1 Moxe Oyrtu
BUKOPHUCTAHUU y Pi3HUX 007acTsX. ['0JI0BHOIO BIAIMIHHICTIO BiJl ICHYIOUMX aHAJOT1B, €
peanizauis CKBJ[ y xmapi. Takum 4uuHOM, JOCTYyn 0 AaHUX, sIKI OOpOOJISIOTHCS Y
CKB/I, Mmoxe OyTr He3aJIe)KHUM Bia Mepexi 1 oonaaaanas [3]. Takox, e 103BOJINUTH
KOMITaHisIM C(hOKYyCyBaTHCh HA JTAaHUX Ta POOOTI 3 HUMH, 3aMiCTh OpraHi3ailii BIacHOi
CTPYKTYpH, a TaK K BJIACHOI CTPYKTypu He Oyje, 1e OyJie eKOHOMUTH KOIITH IS
KOMITaHii.

AHaJli30BaHU PUHOK 30YyTy CKJIQJa€ThCs 3 PI3HUX Opraizaiid, KoTpi
IPaIIOIOTh 3 00POOKOI0 JaHUX 1 1M IMOTPIOEH CepBic, B KOTPUI MOYKHA BIJIJIaJICHO 3aiTH
Ta npaioBatu [4].

Cepen OCHOBHUX CEIMEHTIB 30yTy CEpBICY MOKHA BUJITUTH HACTYTIHI:

e Opranizaiiii, KOTpi MPaIiOOTh 3 JaHUMHU, ajie HE MAIOTh BIJIJJAJICHOTO JOCTYITY

710 HUX.

e Opranxizauii, KOTpl X04yTh CIPOOYBATH XMapH1 TEXHOJOTTII.
e Opranxi3zauii, KOTpl XO4yTh BIIMOBUTHUCH BIJl BJACHOI CTPYKTYpHU NIATPUMKH 0a3

TaHHX.

e HapuanbHi opranizarii.

3 mepuoro CerMeHTy MOKHa Ha3BaTU JIeKUIbKa BHJIB opraHizamiil. Taki sk
MEpEeXKl CymepMapKeTiB, CTpaxoBl KommaHii Ta iHImI. YacTiiie BCbOrO B TaKUX
oprasizallisix He Mae BijaieHoro goctymy 10 b/I.

Y npyromy cermMeHTi 3HaXOASAThCS KOMIMAaHii, KOTpl 3HAIM TPO XMapHi
TEXHOJIOT1i, aje HE HaBaXXyBAJIUCh iX BUKOPUCTOBYBaTHU. Yepe3 iX CKIAAHICTh, a0o
1iHy. Po3po0ieHunii 3acTOCYHOK OC3KOIITOBHUH, IO MAa€ 3pO3YMUIMN 1 JPYKHIN 10
KOpHUCTyBaua inTepgeric.

Tperiii cerMeHT, 1€ KOMIaHii, KOTpl XOUyTh CKOPOTUTH LITAT, 4Yepe3 PiHaHCOBI
Tpyauomr. Tomy 3anpononoBana CKB/] siknaiikparie miiiae KOMIaHisIM.

Jlo 4eTBepTOro CErMeHTy BIAHOCATHCS HaBUajbHI 3aKJIaH, SKI MalOTh KypCU
SQL. octym 10 COUTBbHUX JTaHUX JTO3BOJHUTH B PEKUMI OHJIAMH MPOBOIUTH YPOKHU Ta

ITOKa3yBaTH IMPHUKJIAIH.
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OCOBJIMBOCTI IPOI'PAMHOI PEAJII3ALIII WEB-CUCTEMHU
OLIIHIOBAHHS PIBHSI COLIAJIBHO-EKOHOMIYHOT'O PO3BUTKY
PETIOHIB YKPATHHA

Y pobomi npeocmaeneno ocobusocmi npoepamnoi peanizayii inghopmayitino-
ananimuynoi Web-cucmemu oyino8aHHs pPIGHA COYIAIbHO-EKOHOMIYHO20 DPO3BUMKY
pecionie  Vkpainu. 3anpononosano Mooenb  BUHAYEHHS PIBHSA  COYIAIbHO-
EeKOHOMIYHO020 PO36UMKY HA OCHOBI CHLIbHO20 UKOPUCMAHHA Memodié GakmopHo2o
amanizy ma excnepmuux oyiHok. Po3pobneno memoo eusnauenus iHmezpanbHux
NOKA3HUKI8  COYIANbHO-EKOHOMIYHO020 PO3BUMKY pPe2iOHi8, Wo 0a3yemvcsi Ha
asmomamu3zayii npoyeoyp eKCnepmHux OYiHOK ma mMemooy 20J108HUX KOMNOHEHN.

Knwuosi cnosa: coyianbHo-eKOHOMIYHUU PO3BUMOK, THME2PAIbHIl NOKA3HUK,

iHopmayitino-ananimuuna Web-cucmema.

This paper presents the features of information-analytical Web-system
development for determination of socio-economic development level of Ukrainian
regions. The model of socio-economic development level estimation based on the joint
use of factor analysis methods and expert estimations is offered. Based on the
automation of the expert estimations methodology and the principal components
method the computation algorithm for integral indicators of socio-economic
development has been developed.

Keywords: socio-economic development, integral index, information-analytical

Web-system.
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[IporpamHa peanizaiisi CHCTEMHU MOHITOPIHTY TIOKa3HUKIB  COIlaJbHO-
€KOHOMIYHOTO PO3BUTKY 31HCHEHAa Ha OCHOBI 3alpONOHOBAHOI EKCIEPTHO-
CTaTUCTUYHOI MOJIeNIl OIIHKA PIBHSA COLIAIBHO-EKOHOMIYHOTO pO3BUTKY [1].
Po3pobnennii B [1] MeTOs aBTOMaTH30BaHOTO BU3HAYCHHS 1HTETPATLHUX MTOKA3HUKIB
COLIIaJTbHO-€KOHOMIYHOTO PO3BUTKY € OCHOBOIO (DYyHKIIIOHYBaHHS 1H(opMaIliiftHo-
aHaniTuaHoi Web-cucteMu, CTBOPEHOI 3 METOI0 3a0€3MeUeHHs JOCTYITy 10 (PyHKIIIN
MOHITOPHHTY TOKAa3HUKIB COIIAJIbHO-€KOHOMIYHMX PO3BUTKY 1 BHUKOPUCTAaHHS B
CUCTEMI pErioHaJIbHOTO  YIpaBiiHHA. MeToa TIPYHTYETbCS Ha  CHUIBHOMY
BUKOPUCTAaHHI CTATUCTUYHUX METOJIB (PaKTOPHOrO aHamizy (METOJy TOJIOBHHX
KOMIIOHEHT) Ta METOJYy EKCIEPTHOTO OILIHIOBaHHSA. XapaKTePHOK OCOOJIUBICTIO
IPEICTaBICHOTO METOJly PO3PaxyHKy IHTETpajlbHUX MOKA3HHUKIB COIialbHO-
€KOHOMIYHOTO PO3BUTKY € aBTOMATH3allisi MEXaHI13MiB €KCIEPTHOTO OLIHIOBAHHS 1
MiHIMI3allig Cy0’ €KTUBI3MY €KCIIEPTHHUX OI[IHOK.

BaxnuBumu acnexktamu  po3poOieHoi  Web-cucteMu  MOHITOPUHTY €
aBTOMATHU3Allisl BCIX pO3paXyHKOBUX MPOLEAYP Ta HNIATPUMKA pOOOTH B KOMIT FOTEpPHIN
mepexi Internet, mo 3a0e3medye AOCTyn A0 BCIX ii pecypciB TEpHUTOPiaIbHO
PO3MOJIIEHUX KOPUCTYBayiB. BapTo Takox 3a3Ha4yuTH, 110 iHTEpderic Web-noaatky
peanizoBaHO y JIBOX BEpCIsX: YKPAiHOMOBHUU 1 aHTJIOMOBHUN BapiaHTH. [0 ckiamy
po3pobieHoro Web-nogaTky BXOsTh HACTYyHI GyHKIIOHATBHI OJ10KH [2]:

® MOMYJb ayTeHTHU(]IKAIIT KOPUCTYBaYa,;

e 0a3za maHMX, MO TpU3HA4YeHa I 30epiraHHs TOKAa3HUKIB 1 pE3yJIbTaTiB
pPO3paxyHKIB TPeAMETHOI 00JacTi, a TakoX 1H(QOpMaIiiHOrO HAIOBHECHHS
eneMeHTiB iHTepdericy Web-noaaTky;

e 0JIOK, 0 pearnizye GyHKII MaTeMaTHYHOT MOJIEIl TTPEAMETHOI 00J1acTi;

e IIIJIIO3 JUUIA 3a0e3neueHHs B3aeMoaii Mk Web-gonatkom 1 6a3010 JaHUX;

e iHTepdeiic, 1o 3ade3neuye 0CTyM 10 GyHKIIIH BeO-T101aTKA.

Mooyne  aymenmugpikayii  kopucmyeaua. llei Momynbp — 3abesneuye
(GyHKILIOHATBHE PO3MEXYBaHHS JOCTYNY O €JIEMEHTIB ympaBiiHHS Web-
3aCTOCYHKOM 1 OT0 pecypciB, BIAMOBIIHO 0 POJIi KOPUCTYBaya, a TAKOXK 3JIIACHIOE

nepeBipKy KOPEKTHOCTI BBEJIEHUX KOPUCTYBaueM peecTpaliiHux qanux. s goctymy



n0 ¢yHKIINA 3acToCyHKa HeoOXimHO BBecTH E-mail 1 maposb, 110 BUIAIOTHCS
aZAMIHICTPAaTOPOM 3aCTOCYHKA. Takox nmependadeHa MOKIUBICTD JOCTYITY 10 0a30BUX
b yHKIIIH 3acTOCYHKA B IEMOHCTpaIliiHoMy pexxkumi. Lleit Moy b 311iCHIOE TIepEBIPKY
Ha BIJNOBIJHICTh BBEJICHUX KOPUCTYBAaueM JaHMX 13 3alHCaMH, 110 30€piraroThCs y
BbJI. VY Bumanky KOpeKTHOTO BBEJEHHS JaHUX MOAYJIh HAJA€E NOCTYM 10 (PYHKITIOHATY
1 pecypciB Web- 3aCTOCYHKY BIANOBIIHO A0 PiBHS JIOCTYIy KOPUCTYBaya, 3aJaHOrO
aJIMiHICTPATOPOM.

basa oanux. Ha puc. 1 mnpencraBimeHa wojenb 0a3d JaHUX, sKa
BUKOPUCTOBYETHCS  JIJIi BHU3HAYCHHS IHTErpajbHUX TOKA3HUKIB  COIiajbHO-
€KOHOMIYHOTO PO3BUTKY perioHiB. Ilpu po3poOui KOHLENTyaabHOI MOAENI

peIMeTHOI 00J1acTi OyJiM BU3HAUECHI i1 CYTHOCTI Ta B3a€MO3B’SI3KH MK HUMH.

results A district A
~ a ] contents a
| district_id INT *EEEXX Y oy id INT 0=--
A I E e ia: s ' d INT
OLE ARCH
: A ¢ VARCHAR
{ ARC ' 4 e
+ Orpasuuenns ARCHAR - EA
I. r —G r : : v
, Y7 . ] parameter_in_district 2 4 OrpaHHueHHs
7 state a ! EX] ©-0Ff districtid  INT
3 apLrus TEX r=0F paramjd  INT 7] users a
‘id INT + Orpanmuenns | valie DOUBLE i INT
name_rus  VARCHAR + Mupexcol . 2 sl DOVIRLE : T
YA:\,K.A 2 ' A R ovYame VAKLHAR
AR : R ; LastName VARCHAR
...". ALY . ) + Orpannyenns { email VARCHAR
foscri , 't. 7 e 1 password VARCHAR
TEXT [ d
+ OrpaHnuesns + Orpaunyenns
4 + Mupexcol

+ Orpasnuesns
+ MHaexkon

Puc. 1. Mogens 6a3u nanux Web-nogatky [2]

KoxHa cyTHicTh npu po3poOii 0a3u JaHUX MEPETBOPIOETHCS B TAOIMIIIO,
KOXKHOMY aTpuOyTy CyTHOCTI BIAIMOBia€ mosie B Tabauill 6a3u nanux. [lpu po3poOiri
MOJIeNIl BUKOPUCTOBYIOTbCS HAcTymHi cyTHocTi BJI: oOnacti VYkpainu, paiionu
obnmactedt VYkpaiHu, COIIaTbHO-€KOHOMIUHI TOKa3HUKH, (AKTOpPH, EKCIepTH —

OILIIHIOBAHHS €KCIepTaMU MpPeaMETHOI 00JIacTi BIUIMBOBOCTI TOro abo 1HIIOIO



MOKa3HWKa Ha 3MIHY COIlIaJIbHO-€KOHOMIYHOTO CTaHy perioHy, I1HTErpalibHi

noka3Hukd. [IpoeKkTyBaHHsS MacuBIB JaHUX Iependavyae BHU3HAUYCHHA iX CKJany,

3MICTY, CTPYKTypu 1 BHOIp pallloHaJbHOIO Croco0y ix momaHHsA. baza mgaHux

po3pobiena 3 Bukopuctanuam CYBJ] MySQL, ii ctpykTypy MoOXxHa moOayuTH Ha PHC.

1. ba3a mauux micTaTh B cO01 Takl TaOIAI:

Tabnuis State BUKOPHUCTOBYeThCS s 30epiraHHs i1HGopMalii mpo obnacti
VYkpainu 1 MiCTUTh HACTYITHI TIOJIS: KJTFOY; HA3BH HA IBOX MOBAX; OTIHCH;
tabmuir district BUKOpUCTOBYEThCS i 30epiradHHs iH(oOpMalii Ipo paroHu
VYkpainu 1 MICTUTh HACTYIHI MOJISA: KIIIOY;, KIFOY OOJIacTi, 10 SKOI HAJICKUTh
paiioH; Ha3BH Ha JBOX MOBAX; OIHCH;

Tabnuist parameters BUKOPHUCTOBYEThCA [IJIsi 30epiraHHs Ha3B IOKa3HUKIB
IpeIMETHOI 00JIacTl 1 MICTUTh HACTYIHI TOJIA: KJIIOY; Ha3BM Ha JIBOX MOBaXx;
PO3MIPHICTh; JOMOMDKHI TIOJISI, L0 3aJal0Th XapaKTEPUCTUKH TOKa3HUKA
(MOKa3HUK, SKHA OOYHCIIOETHCS, TIOKA3HHWK, SKHH BHKOPHUCTOBYETHCS Y
po3paxyHKax);

TaOnuis parameter_in_district BUKOpHUCTOBYETbCs JUIsi 30€piraHHsA 3HAYCHb
MMOKa3HUKIB KOHKPETHOTO pailOHy 1 MICTUTh HACTYIIHI MOJIS: KJIHOY MOKAa3HUKA;
KJTIOY paiiOHy; 3HaYEHHS MMOKa3HUKa B paMKaX KOHKPETHOTO paioHy;

TaOuis results BUKOpPHUCTOBYEThCS Ml 30epiraHHs pe3yJsIbTaTiB OOYMCICHHS
IHTErpajJbHUX TMOKA3HMKIB 1 MICTUTh HACTYMHI MOJISA: KJIKOY MOKA3HMKA; KIIIOY
paiioHy; 3HAYEHHSI IHTETPAIBLHOTO MOKa3HUKA B paMKaX KOHKPETHOTO palioHy;
TaOUIIst USErS BUKOPUCTOBYETHCA A1 30epiraHHs iHpopMallii Mpo KOPUCTyBaviB
Web-nonaTka i MicTUTh HACTyIHI TOJIs: Kik04; E-mail; maposib; piBeHb JOCTYITY
KOPHUCTYBAva,

Tabumirst CONtentS BUKOPUCTOBYEThCS sl 30epiraHHs JAOMOMDKHOT 1H(popMaIrii
Web-noaatka i MiCTUTh HACTYITHI TOJISA: KJTFOY; TEKCT Ha JBOX MOBaXx.

Peamizamiss maremMatndHoi Mozeni mpeameTHoi oOjacti. JIis 3HaXOKCHHS

IHTerpaibHUX MOKa3HUKIB Web-momaTok 311iCHIOE HACTYIIHI €Tanu POo3pPaxyHKiB:

MIPE/ICTABJICHHS] BBEJCHUX KOPUCTYBAaYEM COIIAIbHO-EKOHOMIYHUX IMOKa3HUKIB

JUTSI KOHKPETHOTO PETiOHY y BUTIIsIAL MaTpuill X po3MipHICTIO Ny.n, 3 HACTYTHUM



NPUBEJICHHAM BCIX IIOKa3HMKIB JIO €AWHOI IIJIbOBOI  (YHKIi, TOOTO
3aCTOCYBABILM JI0 KOKHOTO 13 MOKa3HMKIB TaKe MEPETBOPEHHS, B PE3yJbTaTi
AKOTO HallMEHIle 3HA4YeHHs TMPUBEICHOIO TOKa3HHKa OyJe BIANOBIAATH
HAWTIpIIOMY 3HAYEHHIO 1HTETPajbHOrO TOKAa3HUKA, a MaKCHUMallbHE —
Halikpaiomy. Po3paxyHkoBi jJaHi 30epiratoTbcst B MacuBi matrixs;

PO3paxyHOK HOPMOBAHOI MATPHIll COIIAJbHO-EKOHOMIYHUX TIOKa3HUKIB Ta
JTUCTIEPCiii  MOKa3HUKIB. Pe3ynbTaT OO4YHCIICEHb 30€piraloThcsi B MacHBax
norm_matrixs i diperse_matrixs BinmoBiTHO Ta JOCTYITHI JIJIs IEPETIISTY B CEKIIil
IPOMIKHUX PE3YJIbTATIB;

PO3paxyHOK MaTPHII TONAPHUX KOPEJIALIN COIliaabHO-eKOHOMIYHUX TTOKAa3HUKIB.
Po3paxyHOK 3IIHCHIOETbCSI HAa OCHOBI HOPMOBAHOI MAaTpHIll IOKAa3HUKIB.
PesynbraTi o6uncieHb 30epiratothes B MacuBi korel_matrixs, a takosx y tabuiii
corelations 6a3su maHWx 1 MOCTYMHI IS TEPErVIIAY B CEKIii MPOMIXHHX
pe3yabrariB. Lle 3pobieHo 3 MeToro Bizyasizallli MOKIMBUX B3aEMO3B’SI3KIB MK
MOKa3HUKAMU 1 BU3HAYCHHS JIATEHTHUX O3HAK;

BU3HAYCHHS BJIACHUX YHCEJ 1 BJIACHUX BEKTOPIB JJIsi MATPHINl TOMApHUX
KOpEJISILii MOKa3HHUKIB. 3AIMCHIOETHCS 13 BUKOPUCTAHHAM (yHKIii Smatrixevd
oioniomexku  alglib  (eNEKTpOHHUH  pecypc pO3MIIICHUH 3a  aJpecoro
http://alglib.sources.ru/eigen/symmetric/symmevd.php). Pe3ynabTat oOuucieHb
30epiratoTbcs B MacuBi VECIOrS 1 TOCTYMHI JIJIsl IEPETIIsiAY B CEKIllT MPOMIKHUX
pe3yJbTaTiB (OCTaHHIM PSAJIOK MAaCUBY SIBJISi€ COOOIO TOCHIAOBHICTH BJIIACHUX
qyuceN KOpeIsuiiHOT MaTpHIi);

Ha OCHOB1 OTPUMAaHMUX BJIACHUX YMCEJ MATPULI TOMAPHUX KOPEJSALIA MOKa3HUKIB
132/1aHOT KOPUCTYBAa4YEeM IPaHHMIII AUCTIEpCii (haKTOPiB, 3A1HCHIOETHCS BUSHAYCHHSI
KUIBKOCT1 (PaKTOPIB, SIKI MOSICHIOIOTH 3aJIJaHy TPaHUII0 JUCTIEPCIT;

olepKaHHS ~MaTpull (AaKTOpPIB NEPEMHOKEHHSIM HOPMOBAHOI  MaTpHIIi
COIIAIPHO-EKOHOMIYHUX TMOKAa3HUKIB HAa MAaTPHUIFO BJIACHUX BEKTOPIB MaTpHIIi
NOMAapHUX KOPEeJALId TMOKa3HUKIB. Pe3ynbTaTh oO4HMClIeHb 30epiraloThCsi B

macuBi multiply i moctynHi 11st meperisiay B CEKIil MPOMIKHUX PE3yJIbTaTiB;



® pO3paxyHOK HOPMOBaHOi MaTpuli (akTopiB 1 BU3HAYEHHS JUCIEpCii
HOPMOBAHUX (DaKTOpiB, sIKa BUKOPHUCTOBYETbCA SK Bara (aKTOpiB MpHU
0OYHCIICHHX IHTETPaIbHUX MOKA3HUKIB. Pe3ypTat 004K CiIeHh 30epiratoThCs B
MacHBax norm_fact_matrixs i diperse_district_matrixs. Macusu
norm_fact_matrixs i diperse_district_matrixs mocTymHi JJis meperyisiay B CeKIii
MPOMIKHUX PE3yJIbTaTIB;
® PO3paxyHOK MAaTpHIll KOpeJsliii MK HOPMOBaHUMHU TOKa3HMKaMH 1
HOpMOBaHUMH (akTopamu. Pe3ynbTaT 0OOYMCICHBb J03BOJSIOTH BHU3HAUUTH
CTPYKTYPY (hakTOpiB (SIKi TOKA3HUKHU YTBOPIOIOTH (haKTOP 13 3JaHUM IPAHUYHUM
3HAYEHHSAM Jucrepcii) 1 30epiratotbess B MacuBi korel factor _pokaz_matrix ta
JOCTYITHI JUIsl IEPEJISIY B CEKIIIT MPOMIXXHUX PE3YJIbTaTIB;
® BHU3HAYEHHS IHTETPAJIIHUX MOKAa3HUKIB JJII KOKHOTO PErioHy, IPU BpaxyBaHHI
EKCIIepTHOI 1 CTAaTUCTUYHOI Baru (akTopiB Ta Bi3yai3allisi pe3yJIbTaTiB.
PesynbraTi oOuunciens 30epiraroThest B Macusi integral_indicators, a Takox y
TaOmuI results 6asu maHuX 1 JOCTYIHI )1 EPEryisiay B CEKIIii pe3ysIbTaTiB.
[Iporpamuy peanizaliro MaTeMaTUYHOI MOJENl PO3PaxXyHKY I1HTErpalbHUX
MOKA3HHUKIB COIIIaIbHO-€KOHOMIYHOTO PO3BUTKY PErioHIB 3JIHCHEHO Ha MOBI
nporpamyBanHs C#. Bapro Ttakoxx 3a3HayuTH, M0 Bi3yami3allis MPOMDKHHX
pe3yJIbTaTIB PO3PaxyHKIB COpUsie OUIbII 00’ EKTUBHOMY 1 TTMOOKOMY aHaJi3y JTaHUX
MOHITOPUHTY COI1aJIbHO-€KOHOMIYHOTO PO3BUTKY PETiOHIB [3].
ko3 st 3a0e3nedeHHs 3B's13Ky 13 0azoro manux. llmo3 aBise coboro php-
InTepdeiic, mo 3abe3neuye renepaiito 3anuTiB 10 b/l 1 popMyBaHHS pe3yabTaTiB
3anuTiB. 3B's130k Web-nomatky 1 php-nutro3y 3aiicHIoeThes 3a http-nporokonom. Ha
nifctasi napamerpiB Mmeroay GET http-npoTokony ¢popMyroTbest BIANOBIAHI 3alIUTH
no BJI. Pesynbryroui Bubipku cepiamizyroThes y dopmati *.JSON, mis nmepenadi y
Web-nonatok. I1pu HeoOxinHocti 30epertu aani B BJ], Web-nonatox popmye 06'ekt
y ¢opmati *.JSON, B php-1utto31 BigOyBaeTbes aecepiaiizaiis 00'eKTa, OTpUMaHOTO
meroaom POST http-iporokoiny, a Takox (GopmyBaHHS BiIMOBITHUX 3anmuTiB 10 B/l

(REPLACE a6o UPDATE).



InTepdeiic Web-3actocynky. IaTepderic Web-3acTocyHKy peanizoBaHHil Ha
nporpamuii mwiardopmi Microsoft Silverlight 1 micTuts y co6i Taki Mmogyi:

® CIIEMEHTH YIOpPAaBIiHHA, M0 3a0e3MedyloTh 1AeHTU(IKAIil0 KOPUCTyBaya,
Bepudikalliro BBEJCHUX JIaHUX 1 HaAaHHs A0CTyIy 10 GhyHKIiH Web-3acTocyHKy,
BIJIITOBITHO /IO PiBHS JOCTYITy KOPUCTYBaya;

® CIIEMEHT YIPaBIiHHA, 10 3a0e3neuyye BHOip MOBHU (yKpaiHChKa abo aHTJIiiiChKa)
Web-3acTocyHky;

e iHTepakTHBHE TpadiuyHe TMpeacTaBieHHs oOjacteid VYkpainu (kaprta) 13
3a0€3Ne4YeHHSIM MOKIIMBOCTI BUOOPY OKPEMOTO PETIOHY;

e (OJIOK BiAOOpaXkeHHs 1H(popMallii Ipo oOpaHull perioH;

® MOJIyJIb JUIsl OJIEp’KaHHs 1 peiaryBaHHsI COL1aJIbHO-€KOHOMIUYHUX TOKa3HUKIB JIJIs
KOHKPETHOTO PErioHy, a TakoX JJId aKTHBi3alli pO3paxyHKIB 1HTErpaibHUX
MOKA3HHKIB 3 BUBEJICHHAM MPOMIKHUX PE3YIbTAaTIB PO3PAXYHKIB;

e OJIOK B1IOOpa)KE€HHSA PE3YyJIbTATIB PO3PaxXyHKIB IHTErpajlbHUX IOKA3HHUKIB Ta
KOpEJSLif MIX COIllaJbHO-€KOHOMIYHUMU TMOKA3HUKAMU Yy BUTJISAJI TaOJIUIb 1
aiarpam;

e MOAYJb AaJIMIHICTPYBAaHHA /Ji JOJAaBaHHA ¥ penaryBaHHs KOHTeHTY Web-
3aCTOCYHKY 1 JAHUX KOPUCTYBadiB CUCTEMHU.

3aCTOCYHOK poO3paxoBaHMii Ha poOOTy 13 TpbOMa TpymamMu KOPUCTYBadiB
(amMiHICTpaTOPH, PEAAKTOPH JAHUX 1 3BUYANHI KOPUCTYBaul) Ta 3a0e3neuye TOCTYII
710 €JEMEHTIB YNpPaBIiHHS 3aJ€KHO BIJ PIBHS JOCTYIy KOHKPETHOTO KOpPUCTYyBaya.
3BUYAiHI KOPHUCTYBaul MArOTh JOCTYI IO MPOMIXHUX pPE3yJbTaTIB Ta pe3yJIbTaTiB
PO3paxyHKIB 1HTErpAIbHUX MOKAa3HUKIB, a TAKOXK MArOTh JOCTYH A0 1H(OopMaIli, sKi
MOKa3HWKA BHUKOPHCTOBYBAJHCS B po3paxyHkax. Ha momauy mo mpaB 3BHYAHHX
KOPUCTYBadiB PENAKTOPH JaHMX MAalTh MOXJIHMBICTh JOJaBaTH 1 peaaryBaTu
COLIIAIbHO-€KOHOMIYHI ~ MOKAa3HUKM 11 PErioHy, 3MA1MCHIOBATH PO3PaXyHKU
IHTerpabHUX MOKa3HUKIB Ta 30epiratu iHdopmariito B bJl. AnMminicTpatopu, KpiMm
nepepaxoBaHUX BUIIE MOXJIMBOCTEH, MalOTh AOCTYN 10 (YHKIIH peraryBaHHs

KOHTEHTY Web-1oAaTKy Ta MOXKYTb 3/11MICHIOBATH PEECTPALIII0 KOPUCTYBAUYIB CUCTEMU



3 PO3MOJIIOM BIANOBIIHMX TIpaB JOCTYITY. Web-nonarok peanizoBaHo 3
BHUKOpHUCTaHHAM mattepay MVVM (Model-View-ViewModel) [4].

OcHoBHUMU enemeHTaMu Web-3acTOCyHKY € [2]:

1.  Tonomne BikHO: Mainpage — npencrasienss, Mainviewmodel — Mmozaens
Mpe/ICTaBICHHS.
2. Anmin-ITanens: Adminpanel — npeactasnenss, Adminpanelviewmodel —

MOJIETb TPEICTABICHHS.

3. Cekmis  BimoOpakeHHs  pe3yJbTariB: liview —  IpejcTaBlICHHS,
liviewmodel — mozesb peacTaBiieHHS.

4. Cekuiss peparyBaHHd TIIOKa3HUKIB 1 BIJOOpaK€HHS MPOMIKHHUX
pe3ynbratiB: Parametereditor — npencraBnenns, Parametereditorviewmodel — momesnp
MIpPEICTAaBICHHS.

S. [HTepakTHBHA Kapra: Mapcontrol — IpEeICTaBICHH,
Mapcontrolviewmodel — moaens npencraBiaeHHS.

6. BinoOpaxenHus KOHTEKCTY: Context — MPEICTABJICHHS,
Contentsviewmodel — moaens npencraBiacHHS.

Mogeni 3acTOCYHKY MPEICTABISAIOTH COOOK0 KJacu JjIsi Omucy OO'€KTiB 0a3u
nanux (User, State, District 1 T.m.), npeaMetrHoi ob6sacti (Arraysparameter,
Parameter IN District, Mathcalc 1 T.1.) Ta qonomikuux enemeHTiB. Kimac Mathcalc
OMKCY€ MaTEMaTUYHY MOJIEIb IpeaMeTHOI 00acTi. DyHKII1, IK1 MOXKYTh BUKOHYBATH
00'eKTH 1IbOTO KJIaCy, OTKMCaH1 BHIIE B peallizallii MaTeMaTH4HOo1 Mojiesi. BapTo Takox
HaBECTH apryMEHTH Ha KOPHUCTb BHUOPAHOIO MPOrpamMHOro 3a0e3MevyeHHs IS
ctBopeHHs: RIA (Rich Internet Application). Sk 3aco0u ana peam3zanii Web-
3aCTOCYHKY Oyim oOpani: 0a3a manux — MySQL i mporpamna gactuna — Microsoft
Silverlight 5.0. Silverlight — mporpamna miardgopma, 1Mo BKIOYA€E IUIArIH IS
Opay3epa, sIKUH [103BOJISIE AKTUBI30BYBAaTHM 3aCTOCYHKH, IO MICTATh aHIMAIIIIO,
BEKTOpHY Tpadiky 1 aymaio-Bieo poOJUKH, MmO € xapaktepHum i RIA (BeO-
3aCTOCYHKIB 3  (DYHKI[IOHAJBHICTIO TPAAUIIHHUX HACTUIBHUX 3aCTOCYHKIB),
BUKOPHUCTOBYIOUH NPHU L[OMY MOTYXHY nporpamuy rmiargopmy * NET Framework.

Web-3actoynkun Ha 0a3i Silverlight € BHCOKONPOIYKTHBHUMH, KPOCOpay3epHHUMHU



3aCTOCYHKaMH, SIKI BAKOPUCTOBYIOTh MOTY>KHI 3aCO0U Cy4acCHUX MOB IPOTpaMyBaHHS
*.NET. fAx moBy mporpamuoi peanizamii Web-3acTOCyHKY BHKOPHUCTOBYIOTh MOBY
nporpamyBaHHs C# [2].
Texniuni eumoeu. Jlna 3a0esneyeHHs (QyHKIIOHYyBaHHS Web-3aCTOCYHKY Ha
CTOpOHI cepBepa He0OXiTHA HASBHICTb:
e Apache 1.3 i Bume abo MS IIS 6.0 1 Buie;
e PHP 5.3 1 BHIIE;
e MySQL 5.1 1 Bue.
Ha kiieHTChKIM MamnH1 NoTpiOHA HasBHICTH miiarina Microsoft Silverlight qs
Opay3epa, IHCTAJISIII0 KO0 HEOOXITHO MIATBEPIUTH MPU MEPIIOMY 3BEPHEHHI J0

cepBepa Web- 3aCTOCyHKY.
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IMPOBJIEMMU ITIOJAHHSA 3HAHb Y CEMAHTUYHUX WIKI-PECYPCAX
31 CKUIAJHOIO CTPYKTYPOIO

The theoretical principles of the organization of knowledge presentation in open
information resources are considered, the specifics of the application of these
principles for the development of a Web-oriented encyclopedic portal (e-VUE — portal
version of the Great Ukrainian Encyclopedia), which functions on the basis of the
semantic extension of Wiki technology, are analyzed.
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3 KOXXHHUM POKOM 00csAr iH(poOpMallii, [0 TeHEPYEThCS Ta BUKOPUCTOBYETHCS
JIOJICTBOM, 30UIBIIYETHCS, a ii CTPYKTypa — YCKJIQJHIOETHCS Ta CTa€ BCE OLIBII
rereporeHHo0. OTHUM 3 EPCIEKTUBHUX HAMPSAMKIB 1)1 €(peKTUBHOTO BUKOPUCTAHHS
iHdopmanii € mepexiy Big OOpoOKM AaHUX A0 OOpPOOKH 3HaHb, ajne MNOTPIOHO
BpaxoByBaTH, LI0 3acO0M Ta METOAM MOJAaHHS TAaKMX 3HAaHb, iX BHUPA3HICTh Ta
IPUAATHICTD JIJIT aBTOMAaTHYHOI OOPOOKM 3HAYHUM YHHOM BH3HAYAIOTh MOKJIUBICTH
iX e(eKTUBHOIO 3aCTOCYBaHHS B IHTENEKTyanbHUX iHPopMauiiHux cucremax (IIC).
[Tonanns 31anb (I13) — 061acTh WTYYHOTO 1HTENEKTY, IO CTOCYETHCS MPEICTABICHHS
1H(dopMarlii npo cBIT y Gopmi, IKy KOMIT IOTEpHA CHCTEMa MOKE€ BUKOPUCTOBYBATH JJIs1
BUPIIIICHHS PI3HOMaHITHUX 3aBaHb [ 1].

[Totpeba y 3acobax mojaHHS TeTEPOTeHHUX 3HAHb 31 CKIIATHOIO CTPYKTYPOIO
XapaKTepUCTUK Ta BIJHOIIEHb € MPUHIIMIOBOI OCOOJIMBICTIO EHIMKIONEIINHUX
iHdopmariitaux pecypcis (IP) ta 1IC, mo 3a6e3meuyroTs JOCTYI 1| BAKOPUCTAHHS ITHX

IP. Cucrema mnomanns 3Hanb (CII3) y pecypci mae, 3 ogHOro OOKy, aJeKBaTHO
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BiJIoOpakaTu peajbHUM CBIT Ta HOro Pi3HOMAaHITHI 3aKOHOMIPHOCTI, a 3 1HIIOTO —
3a0e3nedyBaTy TMPUHHATHY IIBUAKICTh aHAMI3y NHWX 3HAHb (BUKOHAHHS 3aIlHTIB,
MOIIYK BIJIOMOCTEH, 10 BiJIIOBIIaI0Th IEBHUM BUMOTaM TOIIIO).

Kputepismu omiHku neBHOi iHGopMaIlii € ii y3roKeHiCTh, 110 HAJA€ JOTIYHY
CTPYKTYpy [UIsl 1HTEJEeKTyaJlbHOi 1HTerpamii pi3HOMAHITHUX €JEMEHTIB, Ta
HECYNepeyHICTh,  sIKa  MOXKe  3a0e3medyBaTMcs  IUIAXOM O3B S3aHHS
HEOJHO3HAYHOCTEH Ha OCHOBI KOHTEKCTY. binbiie iHdopmarrii He 000B'I3KOBO Kpariie
JUISL pIIICHHS 33/1a41, TOOTO KOPUCHICTH 1H(OopMaIIii 3aj1e’KUTh Bij 11 peIeBaHTHOCTI Ta
BIJTHOIICHh 3 1HIIOK i1HGopMaliero [2], ToMy edeKTHBHICT, BUKOpUCTaHHS [P
3JIEKUTH B1Jl MOXKJIMBOCTEN MOIIYKY B IboMy [P.

BaxnBoro Ccki1aoBor0 BUKOpUCTaHHA I[P € cemammuunuti nowyk, B sikoMy
JOCTYI 10 1H(popMallii 0a3yeThCS HA 3HAHHSX 00 00’ €KTa MOILIYKY, HOr0 CTPYKTYpH
Ta BIACTUBOCTENU. MOKIIMBOCTI TaKOTO MONIYKY O€3M0CEPEIHbO 3aJI€KaTh BiJl TOTO, SIK
noaaroThes 3HaHHS B [P Ta K1 3acobu X 00poOKM MOXKYTh OyTH 3aCTOCOBaHI.

Ennuxnoneniitni I[P MOXyTh OXOIUTIOBaTH BIJJOMOCTI OJIHI€EI a00 KUIBKOX
rajiy3eil 3HaHb, BUKOPHCTOBYBATH $IK TEKCTOBI, TaK 1 MyJbTHUMEIINHI HaHi, ajie
HaWOIBII XapaKTEPHOI iX PUCOI0 € Te, M0 BOHMU CHPSIMOBAHI sIBHE BU3HAYCHHS
BITHOIIIEHb MIDXK OKPEMHUMM TMOHATTAMU Ta oO0’ekramu. Tomy y po3poOri
eHnukioneaiitHux [P came ix 31aTHICTh 10 3py4YHOr0, BUPA3HOTO Ta OJHO3HAYHOTO
MO/IAHHS PI3HOMAHITHUX F€TEPOreHHUX 3HAHb 31 CKIaJHOI0 CTPYKTYPOIO € KIIFOUOBUM
YUHHUKOM iX eQeKTUBHOCTI Ta KopucHocTi. Cuctema nomanus 3Hanb (CII3) mae, 3
onmHoro OOKy, aJeKBaTHO BiJoOpakaTH peaJbHU CBIT Ta MHOro pPi3HOMAaHITHI
3aKOHOMIPHOCTI, @ 3 1HIIOro — 3a0e3MnedyBaTy NMPUHUHATHY WIBUIKICTh aHAMI3y IUX
3HaHb (BUKOHAHHSI 3aMHTIB, MOIIYK B1JIOMOCTEH, IO BIAMOBIAAIOTH IEBHUM BUMOTaM
Toio). Bupasuicts [13 BU3Havae QyHKIIOHAN ceMaHTHYHOro momryky B IP. Tomy
BUHUKAaE ToTpeba y Bu3HadeHHI BiamoBimHocTi CII3 minsm po3poOku [P mmisxom
TOCTIKEHHST TeopeTuuHnx mnpuHnumiB [I3 Ta 3acobiB iXx peamzamii y pi3HUX

TEXHOJIOTIYHUX CEPEIOBUIIAX.



Obuparoun 3aco0u mnpeacTaBieHHs 3HaHb B [P, 1m0 mnpu3zHaueHuid s
po3B’si3aHHsl meBHOro Habopy 3amau B IIC, morpibHo OpaTu 1m0 yBaru HacTYIHI
crienng1yH1 BIACTUBOCTI 3HAaHb, 1110 BIAPI3HAIOTH iX BiJl JaHUX:

- 3HaHHJA HIKOJH He OyBaoTh NoBHUMH, 1 TOMY Y CII3 moTpiOHo nepenbauatu

HasIBHICTb 3aC001B MONOBHEHHSI Ta aKTyasli3allii 3HaHb;

- 3HaHHS MOXYTb 30epiratucs B pi3HuX dopmax;

- 3HaHHS MOXKYTbh OTPUMYBATHUCS Ta 3100yBaTUCS 3 PI3HOMAHITHHUX JIKEPEl;

- 3HaHHA — cnenudiuHuil BUA 1HQoOpMaIlii, SKUH JT03BOJISE BCTAHOBIIOBATH

3MICTOBHI 3B’S3K{ MK PI3HOPIAHUMH YaCTUHAMHM 1H(POpMAIIii;

- CTPYKTYpH 3HaHb PO3BUBAIOTHCS BHACIIIOK OTPUMaHHs HOBO1 iH(QopMmarlii, 1

11e ToTpedye 3ac001B BIIOCKOHAJICHHS IIUX CTPYKTYP.

Amnanizyrouu poui 13 B I[IC, MoxHa O11b111 TTTHOOKO MpoaHai3yBaTH pi3HI TpyIu
BHMOT JI0 HUX Ta OI[IHIOBATH B3a€MHUU BIUIMB IIMX BUMOT — HANPUKJIIA], aIEKBATHOCTI
OMHCY 00’ €KTIB PEaIbHOTO CBITY Ta MIBUAKOCTI BUKOHAHHS 3aIIUTIB JI0 TAKUX OIMUCIB,
3py4YHOCTI MOBH MOAAHHS 3HaHb Ta ii BUpa3HOCTI. JleBic npononye BusHavatu 113 3
TOYKH 30py podeit [3], axi ue [13 Bukonye: 1. cyporar — moziens 00’ €KTIB peagbHOTO
CBITY IJii MIpKyBaHb; 2. Ha0lp OHTOJOTIYHHUX 3000B’Si3aHb — B SIKUX TEpPMIHAX
3MIMCHIOIOTBCS MIPKYBaHHS TpO CBIT; 3. Teopis IHTENEKTyaJbHUX MIPKYBaHb;
4. cepeIOBUIIIE JIs MIpKYBaHb; 5. cepetoBuIIe 11t GOpMyITIOBaHHS ySIBJIEHB PO CBIT.
I13 sk HaOip OHTOJNOTIYHMX 3000B’s13aHb JA03BOJISIE BU3HAYUTH, SIKI CaMe€ CTPYKTypHU
3HaHb € KOPEKTHUMH Ta TPUHHATHUMU 17151 TIeBHOI [IpO. Taki 3000B’s13aHHS MOXKYTh
BUKOPUCTOBYBATUCS B JIOTIYHUX MIPKYBaHHSX [JIsi TE€Hepallli HOBUX 3HAHb, aJe
OCHOBHE iX MpHU3HAYCHHS — 3a0€3MeUnTH CTBOPEHHS TaKOi CTPYKTYpH 6a3u 3HaHb [P,
sKa HE CYNEepeYUTh BIIHOMIEHHSIM MK 00’ €KTaMH PEaIbHOTO CBITY, IO OMHUCYIOTHCS
Ha ocHOBI 1boro 13, Ta iX BIacTUBOCTAM, ajne (iKCye BCl BaXKIIUBI JJIsl pO3B’sI3aHHI
3a/1a41 €JIEMEHTH ITUX 00’ €KTIB. BaXKIIMBUM acCIIeKTOM € MOXKJIMBICTD (popMati3alii ux
3000B’s3aHb, 11100 TapaHTYBaTH IX CHUIbHE OJHO3HAUYHE PO3YMIHHS — HANPUKIAA, HA
OCHOBI1 OHTOJIOT1. OHTOJIOrIi, B CBOIO Yepry, MOXKYTh OyTH IpeAcTaBieHl PI3HUMHU

MOBaMH 1 3allMCaHi y Pi3HUX HOTAIlSX, aye 3 Touku 30py [13 cyTTeBoro iHpopmarriero



€ He (popMa 1 HE CHHTAKCUC TaKOi MOBH, a ii KOHTEHT, TOOTO Habip MOHSThH, HA OCHOBI
SAKUX B OHTOJIOT11 3A1MCHIOIOTHCSI MIPKYBaHHSI, — IIOHSATTS Ta BIIHOIICHHS M1 HUMH.

Ilopanus 3HannL Ha ocHOBI Wiki-TexHoJiorii

Po3rnsiHeMo Oi1b111 IeTadbHO MpOoaHali30BaHi BUIIE MIIX0AH 10 opranizarii [13
g okpemoro Bumanaky IP — cemanTtuzoBanmx enmukionediitanx Wiki-pecypcis,
JOCTYT JI0 SIKMX 3a0€31euyroTh crelianizoBani nopranu. Taki IP, 3 onHoro 60Ky, 3apas
IIUPOKO BUKOPHUCTOBYIOTHCSI Ta MIBUIKO PO3BUBAIOTHCA, a 3 1HILIOTO — MOTPEOYIOTH
OUTBIII TPYHTOBHOTO JOCIIPKCHHS TEOPETUYHHX OCHOB I1X CTPYKTYpH 3HaHb, il
BUPA3HOCTI, 3/IaTHOCTI O MacIITa0yBaHHSA Ta MIATPUMKH CKIATHUX CEMaHTHYHHX
3anuTiB. Wiki-TexHom0T1i 3a0€3MeuyoTh po3noAiieHy o0pooky iHpopmarliii B Web.
Haii0inbin B)xuBaHe 3apa3 mporpamue 3abesmnedenns s Wiki-cucrem — MediaWiki,
AKy BHKOpUCTOBYIOTH Tpoektu Wikipedia, Wikidata, Wikibooks. 3 Touku 30py
opranizamii II3 mi TexHoynorii OOMEXYIOTbCSI HACTYIHUMH 1HCTPYMEHTAMHU:
1. kameeopisamu, sIKi 1O3BOJSIOTH TPYIYyBAaTH CTOPIHKU 3a JOBUIBHUMHU MPUHITUIIAMU
(Wiki-ctopinka Moe BIIHOCHTHCS JIO JOBUIbHOI KIUIBKOCTI KaTeropid i3
BIJTHOIICHHSIMU YaCTKOBOTO BIIOPSIAKYBaHHS); 2. nocunanuamu Mixk Wiki-cTopiHkamu
(cemMaHTHKa MOCHJIAHHS HE BU3HAUAETHCS JIUIIE 32 KOHTEKCTOM); 3. npocmopamu imeH
CTOpIHOK; 4. wabnonamu, SIK1 3aJai0Th MOJAHHA 1H(OpMaNli MO0 OJHOTHITHUX
00’€eKTiB, ajie He (popMaTi3yrOTh BIACTHBOCTI X 00’ €kTiB. Take I13 3HaUHO 0OMEXKYE
MOXJIMBOCTI TOIIYKYy B Takux [P: MoxkHa mykatu iHdopmariio 3a KIHOUYOBUMHU
cioBamu (y Ha3BaxX CTOPIHOK a00 B iX KOHTEHTI), 1 pe3yJIbTaTOM TaKOTO TOIIYKY €
NepesiK CTOPIHOK 0e3 iX XapaKTepuCTUK, a00 K MOXHA 3HAXOJUTU CTOPIHKH MEBHOI
KaTeropii, ajie HEMOKJIMBO 3HAXOAUTH CTOPIHKU OJTHOYACHO KIIBKOX KaTeropii.

CemaHTHUHI TUIariHA poO3MUPIOIOTH MoxmBocTi [13 y  Wiki-pecypcax.
Hanpuknan, Semantic MediaWiki (SMW) [4] — mmarin MediaWiki, sikuii 103BoJIsIE
aHoTyBatu KOHTeHT Wiki sBHO BHW3Ha4deHOO iH(oOpMaIli€ro, NPUAATHOI IS
aBromMaTu4dHOi 00poOku. [TepeBarn SMW — 11e 06poOka iHdopmailii Ha CeMaHTUYUHOMY
Pi1BH1, HasIBHICTb 3aC001B IpyNOBOT0 KePyBaHHs 3HAHHSIMU, BITHOCHO BUCOKA BUpa3Ha
MOTY>KHICTh, HaJlifHAa peamizaimis 1 3pyyHuid iHTep(deiic KOpHUCTyBauiB, HAsBHICTbH

JOKYMEHTAIlli Ta CHOUIBHOT KOpHUCTyBadiB [5]. SMW no3Bojise 1HTErpyBaTu



iHpopMmariito 3 pizHux Wiki-CTOpIHOK, 31MCHIOOYM TOIIYK Ha pIBHI 3HAHb, Ta
reHepyBatd 3a Wiki-CTOpIHKAaMH OHTOJIOTIYHI CTPYKTypu [6], sIKI MOXYTb
BUKOpUCTOBYBaTH 1HII cuctemu. [Ipukimagom Wiki-pecypcy Ha ocHoBi SMW €
nopTanbHa Bepcis Bennkoi ykpaincekoi ennuknonenii — e-BYE [7].

I13 Wiki-pecypciB 3 BUKOPUCTaHHSM CEMaHTHYHOI PO3MITKH ITOTOBHIOETHCS:
1. cemanmuunumu  enacmusocmsamu  WiKi-ctopinok; 2. wabnonamu  TAIOBHX
iHpopMalIiHUX 00’€KTIB, SKiI 3a0€3MeuyloTh yHI(IKOBaHY CEMaHTHYHY PO3MITKY;
3. cemanmuyHuMu 3anumamu, TapameTpamMu SKUX MOXKYTb OyTH KaTeropii 1 3HaUeHHS
CEMaHTUYHUX BJIACTUBOCTEH, a pe3ylbTaTaMu — CTOPIHKH, L0 BIAMOBIJAIOTH LIUM
yMOBaM, Ta 3HaA4YE€HHA 0OpaHOT MHOKMHU 1X ceMaHTUYHuX BiactuBoctel. Take 113 €
HOTY>KHUM 1HCTPYMEHTOM JUIsi MojentoBaHHs pizHuX [IpO, ame BoHO Mae mneBHI
O0OMEKEHHS:

- CEMaHTHYHI 3allUTU MOKHA OyIyBaTH TUIBKU LIOJIO0 XapPAKTEPUCTUK OJHIET
cTopiHKH (ii BIaCTUBOCTEH Ta MOCUJIAHb Ha 1HIII CTOPIHKH ), aJIe¢ HEMOKJIMBO
aHaI3yBaTy OUIBII CKJIAJHI JAHIIOKKH BIIHOIIEHb MIXK CTOPIHKaMU;

- HeMOXJMBO ¢dopManibHO (ikcyBaTH 00JacTh 3HAYEHHA Ta 00JacTh
BU3HAYEHHS! CEMAaHTUYHHUX MOCWIaHb MK Wiki-CTOpiHKaMu, BU3HAYaOuu
KaTeropii TakuxX CTOPIHOK a0o0 OUIbII CKJIaJHI YMOBH IIOJ0 IPUITYCTUMOCTI
1X 3aCTOCYBaHHS;

- BIJCYTHI 3acOOM BU3HAYEHHS XapaKTEPUCTUK CEMAHTUYHUX BIJHOILIEHb 3
TOYKH 30Dy JIOT1YHOTO BUBEIACHHS.

TakuMm unHOM, NeBHa yacTuHa 3HaHb [IpO, 110 BUKOPUCTOBYIOTHCS B MPOLEC]
CTBOpEHHs cucteMu 3HaHb [P Ha ocHOB1 Semantic MediaWiki, He MOXyTbh OyTH SBHO
Ta iHTEepornepadebHO (HopMaTi30BaHI.

Jlnst Takux 1iaei Mmoxke OyTH CTBOPEHA OHTOJIOTIS, sIKa BiIOOpakae CTPYKTYpy
3HaHb WiKi-pecypcy: MofaHHsS 3HaHb Ha OCHOBI OHTOJIOTIH Ma€ 3HAYHO OLIBIIY
BUPA3HICTh Ta JIO3BOJISIE K IMIIOPTYBAaTH 30BHIIIHI 0a3u 3HAHb, TaK 1 TEHEPYBATU
CTBOPEHI OMUCH B 3arajJbHONPUUHATHX cTaHAapTH30BaHuXx popmarax (OWL ta RDF).
Buxopucransas oHTONIOTIH MOTpeOye 3HAYHO TIIMOMIMX TEOPETUYHHX JOCIIHKCHb B

cdepi 113, 00 rapanTyBaT OTpUMaHHS pe3yibTaTiB 3anuTiB (Hanpukiang, SPARQL)



3a NmpudHATHUN 4Yac. KpiM TOro, CTBOpPEHHS OHTOJIOTiIM MOTpedye 3acTOCYBAaHHS
BIJIMTOBITHUX IHCTPYMEHTAIBHHUX 3aC00IB (TaKMX, K PEAAKTOp OHTONOTIH Protégé) Ta
MOB ONUCY. BUIbII JeTaNbHO BUMOTH JI0 TaKUX OHTOJIOTIHA Ta METOJU iX MoOynoBU
pOo3risiHyTO B [8].

[Hmmi migxin qo posmmupenHs gpyukuionany [13 va ocnosi Semantic MediaWiki
0a3zyeTbcsi Ha MOOYAOBI 3amuTiB 3 BUKopucTtaHHsM API. Taki 3anmutu 3HaAYHO
CKJIa/IHIIIIE CTBOPIOBATH Y MOPIBHAHHI 31 3BUMalHUMU CeMaHTUYHUMHU 3anutamu Wiki
(e moTpebye HAaBMYOK IMpOTpaMyBaHHS BIJAMOBIIHUMH MOBaMH), a iX BHUKOHAHHS
notpedye OuTblle OOYMCITIOBAIBHUX PECYpCiB 4Yepe3 HEOOXITHICTh aHalli3y YChOTO
KOHTEHTY, & BUpPa3Ha 3JaTHICTh 0a3yeTbCsd Ha €JIEMEHTaX CEMAHTHYHOI PO3MITKHU.
3BepTaTtucs J0 TaKUX 3aIUTIB JOULIBHO, KOJIU Pe3yJbTaTh HEMOXJIMBO OTPUMATHU
IHIIMMU crioco0amu.

IIpakTU4He 3aCTOCYBAaHHSA NOJaHHA 3HAHb B e-BYE

CTBOpEeHHSI CyYacHHMX EHIUKIONEAMYHUX 1H()OpMAIIHHUX JKepen, 30Kpema
eNeKTpoHHO1 Bepcii «Benukoi ykpaincekoi enmukionenii» (e-BYE), mae Oytu
OpPIEHTOBAaHMM Ha I1HTEJIEKTyalbHI TEXHOJIOT1I OOpoOKH iH(opMallii Ta BiAMOBIIHI
CII3. EdextuBHE (PyHKIIIOHYBAHHS CyYaCHUX €HIUKIIONEAlIN moTpedye opraHizarlii
CHUCTEMH MOro KOHTEHTY Y BIAMOBIAHOCTI J0 CYYaCHHUX TEOPETUYHUX PO3POOOK 3
MEHEKMEHTY PO3IMO/IIEHUX 3HAHb.

Poni noganus 3HaHb 11 e-BYE Bu3Ha4aroThCsl HACTYITHUM YHHOM:

1. monsaTTs peanbHOTrO CBiTY B ¢-BYE MOjem0r0ThCs eHITMKIIONEIIHHUM TacliaMH,
10 mpeacTasieHi sik Wiki-cTopiHku;

2. Halip OHTOJIOTIUHMX 3000B’s3aHb B €-BYE BimoOpaxkaeThCcs 3a TOMOMOTOIO
CTaHAApTHOTO TomaHHsS 3HaHb y  Wiki-rexHomorisix  (kareropii Ta
rineprnocuiianis), Ha ocHoBI SMW (cemanTuyHi BiactuBocTi) Ta Wiki-
OHTOJIOTIIO;

3. Il BUKOHAHHS CKJIQJHUX CEMAHTUYHHMX 3alUTIB, MO0 MOTPEOYIOTh OUIBIIOL
BHUPA3HOCTI, BUKOPUCTOBYEThCS iHMOopMaris 3 Wiki-oHToJ1orii;

4. monmanHs 3HaHb B e-BYE 3abe3nedye BUKOHAHHS CEMAHTHMYHUX 3aIMTIB Ha

OCHOBI €JIEMEHTIB PO3MITKH 3a MIPUIUHATHUH Yac;



5. MOBa PO3MITKH J03BOJIsI€ KOpUCTyBadaMm (OpMyJIFOBaTH CBOi 1H(OpMaIiiiHi
notpedu Ta OyayBaTH 3alUTH.

Crnenudika Bubopy 113 miist e-BYE mae BpaxoByBatu Te, 1110 11 €HIIUKIIONE 1S
OXOILTIOE Pi3HI raigy3i 3HaHb (JOCTYN J0 HUX 3a0e3Ieuy€e roJIOBHA CTOpiHKa — puc.l).
Ane nns KOXHOI 3 ramy3eil xapaktepHi pizHi tumu 10, 1 Tomy 0a3a 3HaHB I[LOTO
pecypcy mae nocuth cknanny CII3, skxa dopmaiizoBaHa Ha OCHOBI OHTOJIOTII, 1110
omucye KaTeropii Ta ceMantuyHi BiactuBocTi e-BYE. [Ipobiema nossrae y Tomy, 1o
B PI3HUX Tally3sX Ti caml TEPMIHHM MOXKYTh MaTH 30BCIM PI3HHMM 3MICT, 1 TOMYy B
CEMaHTUYHIN PO3MITII iX MOTPIOHO IKUMOCH YHHOM PO3PI3HATH. 3 1HIIIOTO OOKY, JJIs
TUX CEMaHTUYHUX BIIHOIICHb, 110 MalOTh MNOMIOHMI 3MICT Ta MOXYTh
BUKOpHUCTOBYBaTuCA y pizHux [IpO, no1iapsHO BUKOPUCTOBYBATH Ti1 caMi Ha3BH, 1100

3a0e3ne4nTH OLIbII €PEKTUBHUI CEMaHTUYHUN MONIYK.
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Puc.1. [loganus 31asb B €-BYE 3 BUKOpUCTaHHSIM OHTOJIOTIYHOT MOJIEI.

[13 y e-BYE miarpumye Tpu ciocobu noctymy Ao iHpopmariii :

1. ceMaHTHYHI 3aMUTH, 110 MOJAKOTHCS CIEIiaTi30BaHO0 MOITYKOBOK MOBOIO
Semantic MediaWiki

2. ctopinka “CeMaHTHYHUN MOIIYK’, sIKa T€HEpy€E CEMaHTHUYHI 3amUTH 3a
napamMeTpamu, 110 BBOJATHCS Yy BIANOBIAHI MOJIA, HE MOTPeOyrOUMd 3HAHBb

0JI0 CHHTAKCUCY TOITYKOBOT MOBH (puc.1);



3. 3anuTH 3 BUKOpuctanusm API.

Caig BIAMITUTH, IO BHUPA3HICTH 3alUTIB, IO TEHEPYIOTHCA CTOPIHKOIO
“CeMaHTUYHUM TOIIYK’, MEHINI 3a BUPA3HICTh BOYJAOBaHUX 3ac00iB, Kl MOXYTh
J0JJaTKOBO OOpOOJSATH CEMAaHTUYHI BIACTUBOCTI MOTOYHOI CTOPIHKM Ta JOAATKOBY
iH(dopMarrito, TaKy SIK moTo4Ha fAata. e 703BoIsie 3HaX0AUTH, HATTPHUKJIIA, 3HAXOIUTH
JTOCTITHUKIB B cepi Ximii, 1o Hapoauiaucs y JIbBOB1 3 JaTO0 THS HApOJKEHHS Ha
MOTOYHOMY THXkHIi. BupasHicTs 3anuTiB 3 BukopuctanusiM API me Oinbina — MoxxHa
00pOOJISATH TaKOXK BJIACTUBOCTI TUX CTOPIHOK, IO € PE3YJIbTaTOM MOIIYKY (HAIPHUKJIIA],
B e-BYE Mo’kHa 3HaiiTH HE TIIBKM 3ac00M BUIIOI OcBITH O1eCchKOi 00J1acTI, a JINIIE Ti
3 HHX, 1110 PO3TAIllOBaHl1 y MicTax 3 HaceneHHsM noHa 300 tuc. ociO.

Buxopucranns ontosyorii B e-BYE gno3Bossie 3HauHO OWIBII YITKO Ta
dbopMaIbHO OMUCATHU SIK OKPEM1 CEMaHTUYH1 BIACTUBOCTI, TaK 1 3B’ A3KH MK PI3HUMHU
raciamu. Hanpuknaz, sikiio moOyayBatu iepapxito kateropiit IO e-BYE y Protégé [9],
TO ii JIETKO Bi3yalli3yBaTu y BUIJIsAL epeBa. Lle 103Boisie yHHKATH HEMOTPIOHUX YMOB
y MOUIYKOBHUX 3amuTtax. KpiM TOro, BUKOPUCTaHHS ILi€] OHTOJIOTI 3HAYHO CIPOIIYE
CTBOPEHHS YMOB CEMaHTHYHHX 3aIIUTIB — B OHTOJIOTII MICTATHCS KOPEKTHI Ha3BU BCIX
BIIHOIIIEHh MIXXK CTOPIHKAMM Ta IHIIMX CEMAHTHYHUX BJIACTUBOCTEH CTOPIHOK, 3a
SKUMHW MO’XHa BHKOHYBATH MOIITYK.

BucnoBku. B miporieci ctBopenHs ckiaguux [P, 1o iHTerpytoTh 3HaHHS PI3HUX
[1pO, BuHMKaE 3a1a4a BUOOPY 3ac001B MOJIAHHS IUX 3HAHb, 5IK1, 3 OJTHOTO OOKY, MaIOTh
JIOCTATHIO BUPa3Hy 3/IaTHICTD JJIS ATPUMKH TOMIYKY 1H(opMaIlii Ha CeMaHTHYHOMY
PiBHI, a 3 1HIIIOTO — JI03BOJIAIOTH 3a0€3MEUNTH MPUNHITHUIN YaCc BUKOHAHHS 3aIUTIB Ta
OyTH HOCUTH 3pO3yMUIMMH JUIsl PO3POOHUKIB Ta KOPHUCTYyBayiB pecypcy. Jocsin
ctBopeHHs1 e-BYE BucBiTHB mpo0OsieMH, 110 CTOCYIOThCSI MEHEDKMEHTY 3HaHb Ta
BIUTMBAIOTh Ha BIOCKOHAJICHHS IHOTO pecypcy. AHalli3 BUpa3HUX 3ac00iB MOJAHHS
3HaHb, 1110 BUKOPUCTOBYIOThCSA 3apa3 B e-BYE, 00rpyHTOBY€E MOKIINBI IIISIXU OLITYKY
Ta IHTETpaIlli KOHTEHTY, a TAKOXK OIIHIOE JOIIIBHICTD Ta €PEKTUBHICTD 1X IPAKTUIHOT

peaizari.
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IHTEJEKTYAJIBHUN AHAJII3 JAHUX SIK OCHOBA YIIPABJIIHHS B
EJIEKTPOHHIA TOPI'IBJII

Y pobomi npedocmasneno pezyromamu 00CnioxceHHs ocodausocmel 0o6poobKu
O0anux, 8UOLIEHO PIBHI 3HAHb MA 0COOIUBOCMI IX 6U000YBANHSL.

Knrouoei cnoea: ananiz oanux, oopooxa oanux, Data Mining.

The paper presents the results of the study of data processing features, highlights
the levels of knowledge and features of their extraction.

Keywords: data analysis, data processing, Data Mining.

B indopwmariiiHiii  cuctemi  aKTUBHO  MPAIIOOYOr0  MIAIMPHEMCTBA
HarpoMapKyrThCsl  BEJIMKI  OOCSTM  pI3HOMaHITHUX  BijoMocTei. Po3BuTOK
1H(hOpMaIIHHUX TEXHOJIOTIM Ta CHCTEM YNPAaBIIHHS MPU3BIB 10 3pOCTaHHA 00’ €MIB
oTpuMaHoi 1H(popMmarlii B pasu, IO CyTTEBO YCKIATHUIO 3a JOIMOMOIOK KIIACUYHHUX
CTATUCTUYHHMX METO/IIB 3HAXOAUTH MTpaBUjia Ta 3aKOHOMIpHOCTi. CTaB OYEBUTHUM TOU
dakrt, mo 6e3 MPOJYKTUBHOI OOPOOKM MOTOKM CHUPHUX JAaHUX HIKOMY HE TOTPIOHI.
Crnenudika cydyacHUX BUMOT JIO0 TaKOi 00pOOKH € TaKoIO:

v’ aHi MarOTh HEOOMEKEHHI 00CHT;

v’ n1aHi € pisHOpiTHUMH (KITBKICHUMH, SIKiICHUMH, TEKCTOBUMH);

v/ pe3ynbTaTH MOBHHHI OyTH KOHKPETHI Ta 3p03yMiJi;

v' iHCTpyMEHTH 11t 0OpPOOKHU CHPHX JaHMX MOBUHHI OYTH IPOCTI Y BUKOPHCTAHH.

Jlst  ycminmmHOTO TPOCYBAaHHS TOBapiB 3aBXKIW BAXJIMBO 3HATH, MO 1 SK
IPOJAEThCSA, a TAKOXK, XTO € CIOKMBadeM. BUCOKy pe3yJbTaTUBHICTh B JaHHX
MUATAaHHAX Jal0Th Taki 3aco0m Data Mining, sk aHami3 PUHKOBUX KOIIMKIB 1

CUKBeHIlabHUN aHami3 [1]. 3Haroum 3B’S3KM MDK TOKyNKaMd 1 THUMYacOBI
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3aKOHOMIPHOCTI, MOYKHA ONITUMaIbHUM YHHOM PETYJIIOBATH Mpono3uilito. Data Mining
JI03BOJISIE  BUPINIYBAaTH 3aBJaHHS BUIUICHHA TpPYN CIHOXKMBayiB 31 CXOXKHUMHU
CTEepEOTUIIaMU TTOBEIIHKH, TOOTO CErMEHTYyBaTH PUHOK. BHHHMKIIa HEOOXIIHICTH Y
PO3BUTKY HOBHX CYYaCHHUX METOJOJIOTiH OOpOOKM Ta aHaji3dy MaHWuX, 1 TaKOIo
METOJIOJIOTI€I0 CTaB iHTeNekTyanbHnid aHami3 maamx (IAJ]) [2]. MoxHa BumiauTH
OCHOBHI NMPUYUHU TTonysipHOCTI A/ :

v’ CTpiMKe HaKOIIMYEHHS JIaHHX;

v’ KOoMII'10TepH3allis Oi3HeC-TIPOILIECiB;

v’ npoHHKHEHHs [HTEpHET B yci cdepu TisIbHOCTI;

v/ IMHAMIYHUK PO3BUTOK iH(OpPMANIHHUX TEXHOJOTIH, a caMe BIOCKOHAJIECHHS

cucteM ynpasininasg 6azamu nanux (CYB/I), cxoBuil gaHux;

<\

CTpPIMKE 3pOCTaHHS NPOJYKTUBHOCTI KOMII IOTEPIB, OOCSTIB HAKOIMMYYBaylB,
BripoBakeHHs Grid cucrem.

Data Mining - 1ie mporiec, MeTa SIKOTO - BUSBUTH HOBI 3HAYYIIII KOPEJIALI, 3pa3Ku
1 TEHJEHLIi B Pe3yJbTaTi IPOCIFOBAHHA BEIMKOTO 00’ €My JaHUX, 1110 30€pIraroThes, 3
BUKOPUCTAHHSM METOJIMK PO3IMi3HABaHHS 3pa3KiB IUIIOC 3aCTOCYBAHHS CTATUCTUYHHX
1 MareMatuyHux MeToniB (BuzHaueHHs Gartner Group). OmHMM 13 BaXIJIHMBHUX
nosioxenb [AJl € He TpuBilIBHICT MOLTYKOBUX 11a0J0HIB. Lle 03Hauae, 1110 3Haii1eH1
mabJIOHW TIOBMHHI BIOMBATH Heo4yeBUIHI (unexpected) 3aKOHOMIPHOCTI B JaHUX,
CKJIaZIOBl Tak 3BaHuUX mnpuxoBaHux 3HaHb (hidden knowledge). Ycmimnuii anamis
BUMarae sKiCHOi mepenoOpoOku maHux. Tak, 3a CTBEP/KCHHSAM aHAJIITHUKIB 1
KOPHCTYBauiB 0a3 JaHUX, Mpolec nepeaoopodku moxke 3aitHaTu 10 80% BiACOTKIB
Bchoro Data Mining-nipouiecy. Cupi gani (raw data) MicTATh IPOIIAPOK 3HAHb, MPU
IrPaMOTHOMY TPaKTyBaHHI SIKOTO MO)ke OyTH BUsBJICHA BakiuBa iH(popMmaris (Tabm.
1).

Tabn. 1. Pigui 3nams, wo 000y8aromuvcs i3 0AHUX PI3HUMU AHATTIMUYHUMY IHCMPYMEHmMamu

PiBHi 3HaHb, K1 100yBalOTh 13 JaHUX | AHAJTITUYHI IHCTPYMEHTH

IToBepxHeBUit MoBa npocTux 3anuTiB

Hernuboxuit OneparuBHa aHaJIITHYHA 00pOOKa

CxoBanui [HTENneKTYyanbHMI aHAaITI3 TaHUX




Data Mining Mae JOCUTh CYTTEBI BIAMIHHOCTI BiJl IHIIMX METOIB aHAII3y
naHux. Tpamumiiai MeTtoau aHamizy gaHux (ctatuctuuni meromau) i OLAP B
OCHOBHOMY OpIEHTOBaHI Ha TIEepeBIpKy Hamepea CcPOopMyJbOBaHUX TINOTE3
(verification-driven Data Mining) i Ha TpyOwmii pO3BiTyBaJIbHUI aHAIII3, III0 CTAHOBUTH
OCHOBY omepaTuBHOI aHamiTuyHOi 00poOku manux (Online Analytical Processing,
OLAP), Toai sik oJlHe 3 OCHOBHMX MOJIO)KeHb Data Mining — TMOIITyK HEOYEBUIHUX
3akoHOMipHOCTeH. IHCTpymMenTn Data Mining MOXyTh 3HAaXOJUTH  Taki
3aKOHOMIPHOCTI CaMOCTIHHO Ta Oy TyBaTH ToTe31 Npo B3aeMo3B’ sa3ku. [1pu moOymoBi
MOJIEJI1 IHTEJIEKTYaJIbHOTO aHaITi3y JaHUX KJIIOYOBUMU € HACTYIIHI KPOKH : MOCTAaHOBKA
3a/1a4l; ArOTOBKA Ta OLIHIOBAHHS JaHKUX; TOOYA0Ba MOJEIIL: OI[IHKA 1 IHTepIpeTalis;

30BHIIIIHS MEPEBipKa; peaizallis MoIel Ta 11 MoIaIbIINi CYyIpOBIJ.
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PEAJIIBAIIIS CACTEMM 3ABE3IEYEHHS IHOOPMAIIAHOI
BE3IEKU HIAITPUEMCTBA

Y pobomi npedcmaeéneno pezyromamu cucmemu  3aXucmy OaHUX 3
suKopucmaunam cayacou Active Directory, ma ocoO1uocmi ix GUKOPUCMAHHAL.
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The work presents the results of the data protection system using the Active
Directory service, and the features of their use.

Keywords: information security, data protection, Active Directory.

3abe3nedyeHHs iHGopMaIiiHOT Oe3MeKu Ha MiAMPUEMCTBI MOJSATae B Po3pooIl
KOMILJIEKCHOI CUCTEMH 3aXUCTy 1H(POpMAIIll Ta MOCTIHHOMY KOHTPOJIL 3a JKEpeslaMu
BUHUKHEHHS TOTEHIIMHUX 3arpo3 (aHTPOIOI€HHI, TEXHOJIOTIYHI Ta CTUXIHHI
JpKepena), Ta HeOOXITHOCTI 3MIMCHIOBATH 3aXHCT 1H(OpMaIli pi3HUMHU criocobaMu
(3axucT mporpam BiJ YUTAHHS Ta KOIMIIOBAaHHS, 3aXUCT aBTOPCHKUX MpaB Ha
1H(pOpMaIlito, 3aXUCT BiJl HECAHKIIIOHOBAHOTO JIOCTYITY 1 3aITyCKY IIPOTpam).

JlocniKeHHsT Cy4acHO1 MPAKTUKU JISITBHOCTI KOPIIOpalliii Ha CBITOBOMY PUHKY
JIOBOANTH, IO OAHUM 3 €(QEKTUBHHUX HAIpPSIMKIB YyIOCKOHAJIEHHS YIPaBIIiHHSA
KOPIOpAIIi€l0 € po3poOKa Ta BIPOBAHKEHHS Cy4aCHUX 1H(POPMAITIHHO-yTIPABIIHCHKUX
cucteM 1 TexHosorii [1]. ['ogoBHMME 3aBIaHHS Ta 0COOJUBOCTSIMU KOPIOPATUBHUX
iHpOpMaLlIMHUX CHCTEM € KOMIUIEKCHICTh OXOIUICHHS (YHKIIM yIpaBiliHHS;
€(eKTUBHICTh BHUKOPHUCTAHHS KOMII'FOTEPHO-TEICKOMYHIKAIIHHOTO O0OJaqHaHHS 1
IpPOrpaMHOro 3a0e3MedeHHs; alalTUBHICTh (PYHKIIOHAIBHOI Ta 1HCTPYMEHTAIbHOI
CTPYKTYPH CUCTEMH JI0 OCOOIMBOCTEM KEPOBAHOTO 00'ekTa Ta 1H. OTHUM 13 KIFOYOBHUX

eTamiB s 3a0e3nedeHHs1 iHdopMaliiiHoi Oe3neku € 1moOy/oBa BiIMOBO CTIMKOI
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CUCTEeMH 3aXWCTy [aHWX, IJIaHYBaHHA CTPYKTYpH JIOMEHY Ta HOTO CKJIaJOBHX.
Hactynmaum KpokoM € oprasizaiiisi €IMHOTO IIEHTPY ayTeHTHdIKallii, 30epiraHHs Ta
HaJaHHS BioMocTel mpo pecypcu kommanii. Ha Windows Server 11e peanizoBaHo 3a
nomomororo Active Directory, Ha Linux — Samba [2]. JIs1s BIAMOBOCTIHKOCTI CHCTEMH
nepeadaueHa MOKITUBICTh YCTAHOBKY BTOPHHHHX CEPBEPIB 31 CIIYKO0I0 KOHTpOJEepa
nomeny. OJIHaK MO/ Ha IEPBUHHUM cepBep 1 BTOPUHHUMN Oy i€ yMOBHHUM, TaK sIK BOHU
pPIBHO3HAYHO MICTATh MOTPiOHY iH(OpMaliio 1 BUKOHYIOTH CBoi 3aBnaHHs. [lepen
BCTAaHOBEHHSAM IUIaTGOPMHU HEOOXIAHO MIATOTYBaTH BIANOBIAHUN cepBep 13
HEOOXITHUMHU TEXHIYHUMHU XapacTepucTukatu. KirodoBuMm mapameTrpoMm s
3a0€3MeUeHHs B1JIMOBOCTIHKOCTI pOOOTH CEpBpea € OpraHizallix JUCKOBOTO MPOCTOPY
JUTsI BCTAHOBJICHHSI HEOOXI1THUX omepaliiHux cucteM uu miatdopm. [lnarpopmy mis
BCTAHOBJIEHHS CIy»k0M Active Directory po3ropHyTo Ha AMCKOBOMY MPOCTOPI, SIKAA
OyB peali30oBaHMM 3 JOMOMOro TexHoJjorii BipTyam3amii manux RAID 10. dns
peanizanii RAID 10 6yno BukopuctaHo 4 JUCKH OJHAKOBOI €MKOCTI Ta BEPCIAMHU

nporpamuHoro 3aoesneueHns (Puc.l).

- @ Physical Drive in Port 11 Bay 1 - @ Physical Drive in Port 11 Bay 2
Status @ oK Status @ 0K
Serial Number ZAYEICNE Serial Number ZAYDTTHA
Model ST1000DM003-1ER1 Model ST1000DMO003-1ER1
Media Type HDD Media Type HDD
Capacity 1000 GB Capacity 1000 GB
Location Port 11 Bay 1 Location Port 11 Bay 2
Firmware Version CC45 Firmware Version CC45
Drive Configuration Configured Drive Configuration Configured
Encryption Status Not Encrypted Encryption Status  Not Encrypted

- @ Physical Drive in Port 11 Bay 3 - & Physical Drive in Port 1| Bay 4

Status @ 0K

Status @0OK
Serial Number Z9ACNOT72 Serial Number Z4YDTVBG
Model ST1000DM010-2EP1 Model ST1000DMO03-1ERA
Media Type HDD Media Type HDD
Capacity 1000 GB Capacity 1000 GB
Location Port 1l Bay 3 Location Port 11 Bay 4
Firmware Version CC43 Firmware Version CC45
Drive Configuration Configured Drive Configuration Configured
Encryption Status Not Encrypted Encryption Status Mot Encrypted

Puc.1. TexHiuH1 XapaKTEepUCTUKHU JTUCKIB
JI71st MoabIIoro MONepeIHhOT0 YHI(DIKOBAHOTO HAIANITYBAHHS CEPBEPIB Ta
MEPCOHAILHUX KOMITIOTEPIB KOPUCTYBa4YiB HEOOX1THO pO3POOUTH IHCTPYKITIT 3

1HCTAIAL].



BripoBamxeHHSI HOBOT KOMIUIEKCHOT CHCTEMH 3aXUCTY AaHUX 3 BUKOPUCTAHHIM
po(diIiB 3aXUCTY Ja€ MOMXKIIMBICTD IMIABUIIUTH PIBEHb 3aXUCTY A0 HEOOX1THOTO PiBHS,
a came 3[aTHICTh MOHITOPUTH Ta KOHTPOJIIOBATH MEPEKEBUN Tpadik KOPIOPATUBHOI
Mepexi MiANPUEMCTBA, BIJCHIIKOBYBAaTH Oyb-sKi il 10 KIHIIEBOIO KOMIIIOTEpa Ta
KOpHCTyBada. BuKOpHCTaHHS yroaud TMpo HalMEHyBaHHS MPHUCTPOIB Mepexi
3abe3reuye KOHTPOJIb Oy/ab-SKHX OIepallii Ha HUX Ta IOBHY 1JCHTH(IKAIIIIO

KIHIIEBOTO XOCTa (JI0 MiCIIS HOTO BCTAHOBJICHHS).

JIITEPATYPA
1. The Global Information Technology Report 2016: Innovating in the Digital

Economy [EneTponnmit pecypc]. World economic Forum.

http://www3.weforum.org/docs/GITR2016/WEF GITR Full Report.pdf.

2. €xoBa JI.O. Ynpapninug iH}opmaliiHoo 6esnekor. B 2-x tomax / JL.O.

€xoBa, [.O. Mauanin, S.B. Hepoiit, B.O. Xopomko. — K.: Bua. IVIKT, 2011.


http://www3.weforum.org/docs/GITR2016/WEF_GITR_Full_Report.pdf

Cumonos /1.1

Inemumym xibepnemuxu imeni B.M. I nywkosa
Hayionanvnoi Axaoemii nayx Yxpainu,

Kuis, Ykpaina

denys.symonov@gmail.com

Cumomnos € /1.

Hasuanvno nayrxoeuil komniexc «Incmumym npuxkiaoHo20 CUCmMeMHO20 AHATIZYY
Hayionanvnuti mexuiunuti ynieepcumem Yxpainu

«Kuiscoxuti nonimexniunuu incmumym imeni I2ops Cikopcvko2oy,

Kuis, Ykpaina

e.symonov@gmail.com

BU3HAYEHHS IIOTOYHOI'O CTAHY JJAHIUIOT'A IIOCTAYAHHSA TA
INEPEJABAYEHHS BIIVINBY IIYMY HA SAKICTb POBOTHU
JUHAMIYHOI CUCTEMHU

Anomayis: 'V pobomi pozensinymo cy4acHi mMemoou GU3HAYEHHs NOMOUYHO2O0
CMany OUHAMIYHOI cucmemu JIaHYl02i8 NOCMAYAHHSA, PO32NA0AEMbCA NOBEOIHKA
cucmemu, wjo Mae imepayiuny cucmemy HOMoKy, NPoOeMOHCMPOBAHO MOOENI08AHHS
NOBEOIHKU OUHAMIUHOI cucmemu, wjo 00380JI5€ OMPUMAMU OOCMAMHI YMOBU Ojisl
CcMiUKocmi cucmemu 00 8NAUBY ULYM).

Knrouoei cnosa: nanyroe nocmauanns, nNomik, KOJUBAHH OUHAMIYHOI cucmeMmu,
meopema Jlanynosa, cmiuKicmbv mMOYKU NOKOW, JAIHIUHA CUCmeMa Nepuioco

HAOIUINCEHHS, ULYM.

Abstract: The work considers modern methods of determining the current state
of the dynamic system of Supply Chains; the article deals with system behavior that
has an iterative threaded system; simulation of the behavior of a dynamic system is
demonstrated, which allows obtaining sufficient conditions for the system's resistance

to noise.
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Keywords: Supply Chains, flow, vibrations of a dynamic system, Lyapunov

theorem, rest point stability, linear system of the first approximation, noise.

Jlaniror mocTavaHHs — 1€ CKJIaJHa JUHAMIYHA CUCTEMa, 10 (YHKI[IOHYE TMia
BIJTUBOM 0aratboX CTOXaCTUYHUX (PaKTOpIB, K1 TOCUTH BaXKKO nepeadauntu [1].
PosrnsiHeMo cucteMy mocTayaHHS SIK OJIHOMIPHMM TMOTIK, IO BU3HAYAETHCA
ITepaliiHUM TIPOIECOM:

Xev1 = @(xe), 1)
Je x — ckaisApHa 3MiHHA X € X, X — oOmacTe BUu3HaueHHs, @ (X;) — 00/1acTh 3HAYCHb
GyHKIIT Kpoky @ (x). Skmo npunmyctuty, mo @(x) € X, Toai MOKIMBO BBaXaTH, 10
I X! € X, me i — NeBHa JaHKa JIAHIIOTa, 10 aHAJI3yeThCs B MEBHUH MOMEHT, TO
MPOIIEC BU3HAYAETHCS MOCIIIIOBHICTIO KOJIMBAaHb HABKOJIO OPOITH TOUYKU:
xt={x:x, > 0,t =0,n}. (2)
3a3Buyaii, Oy/ib sIKa cUCTeMa 4epe3 MEeBHY KIJIbKICTh UKIIIB, 1[0 BU3HAYAIOTHCS
JaCOBMM BHMIpOM t, Mae cTalimizyBaTtucs, TOOTO 3Ha4YeHHS @(X;) TEepecTae
3MIHIOBAaTHCS, @ TOYKA, B IKO1 HACcTyIae cTabimi3allis KOJIMBaHb, HA3UBAETHCS TOUYKOIO
MOKO¥O:
§=9),V§EX. 3)

KonuBanHa nWHaMiYHOT CHCTEMHM MOXKYTh MaTH I[UKIIYHUN Xapakrep,
HanpuKiajJ, BUHUKATH I[IOPOKY B MEBHUU CE30H, a00 B MEPioj MOJITUYHUX 3MIiH
(BuOOpH mpe3uaeHTa TOCUTh MOTYKHUM (PaKTOp PUCKY IJIsi EKOHOMIKH Kpainu). [{uki
MOKJIMBO Bu3HAuuTH MHOXHHOIWO N = {&;,¢&,,...,&,}, a Touku mokoro &), MaroTh
nepiofguyHMi Xapakrtep, 10610 & = ¥ (&) nna xoxkHoi nanku i. TakuM umHOM, BCi
Toukn &L = {&:&, > 0,k = 0,n} aBns0TH COGOI0 KOPHi PiBHSIHHS:

xt = @j(xh). (4)

[ToBeninky MUHAMIYHOT CHUCTEMH, IO € HACHIIJKOM HAsBHOCTI ITepariiHuX

MPOIIECIB B JIAHKAX JIAHIIOTA TTOCTAYaHHSI, MOKIIMBO BU3HAYUTH PIBHIHHSIM:
Xes1 = U* X (1 —x),t =0,m, ©)
ae y — mapameTp GyHKIii 3a IKUM MOXKITUBO JTOCHTIIUTH SIKAW €TaM >KUTTEBOTO ITUKITY

nepeKuBac JJaHKa: CTaH MOKO0 (TouKa piBHOBAru), ctan Oidypkaiiii, abo cTaH xaocy.



DyHKI[II0 TapaMeTpy | MOKIMBO BU3HAUUTH Yepe3 MoKa3HUK JlamyHosa [2]:
2970 = lim = S0 In| ), ()| ©)
1€ Xy — IOYAaTKOBA TOYKA CTaHy CUCTEMHU.

Bu3zHaueHHs TOTOYHOTO CTaHy CUCTEMY MOKJIMBO 32 MTOKA3HUKOM A!

— sxkmo A(u) > 0 — cuctema nepedyBae B CTaHy XaOTHYHUX KOJMBAHb;

— skmo A(u) = 0 — cucrema 3HaXOIUThCS B CTaHi OidypKartii;

— gakmo A(u) < 0 — BigOyBaeTbCS LUK TEBHOTO MOPSAKY 3 MEPIOAMYHUM

PEKIMOM.

Buxopucranas teopemu JISmyHOBa IJI1 MOJETIOBAHHS TMOBEAIHKH ITWHAMIYHOT
CUCTEMHU JI03BOJISIE OTPUMATH JIOCTaTHI YMOBHU IS CTIHKOCTI, aCHMIITOTHYHOI
CTIMKOCTI Ta JUIsl IHIIMX THUIIB CTIMKOCTI, ajlé BOHA HE Hajae 1H(OpMaLio 100
HEOOX1THUX KpUTepiiB criiikocTi [3]. JloUIbHO BUKOPUCTOBYBATH Teopito JIssmyHoBa
JUTSL TOBEJICHHS HasiBHOCTI OOMEXEHb OTPUMAHUX PIIICHb Ta MATEMAaTUYHUX MOJCINIeH
JIQHIIIOT1B MOCTAYaHHS.

JlociKeHHS CB1AYATh, 110 JUTsl MATeMAaTUYHUX MOJIEJICH JIAHIIIOT1B MOCTayaHHs, a,
BIIMOBIZTHO, 1 KOXKHOI JIAHKM HaWOUIbII JOLUIHBHO BUKOPUCTOBYBATH HEIIHINHE
mporpamMyBaHHs. AJle IS AOCTIHDKCHHS BJIIACTHBOCTEH CHUCTEMHU TIOPST 3 TOYKOIO
MOKOI0 X. 3a/0BUIBHOI0 YMOBOI € BHKOPHCTAHHS JIHIHHOI CHCTEMH, IO
MaKCHUMAaJIbHO HAOJIMKEeHA JI0 HEIHIMHOT 3a pe3yyibTaTaMu i1 poboTu. JliHiitHa cucTema
NEPIIOTO MOPSJIKY HAOIMKEHHSI MAaTUMYTh BUTJISIL;

i = fi ()
x5 = fLG, %) )
i, = fe (4, %)
BH3HAYMMO B IKOCTi TOUKH ITOKOKO TOUKY X! = {x: ﬁ} TUTS STKOT [, (ﬁ) =
0. BukonaBmu mneperBopeHHs psiaiB Teitopa [4], Ta BUKOHABLIM 3aMiHY Z,i( =

X — Xy, OTPUMAEMO JTiHIfHY CHCTEMY MEPIIOT0 HAOIMKCHHS:



(.i df}
Z; = Zﬁ:1 - (x1»xk) * 7

.i af,
{22 = Z$1=1 f (xl'xk) * Zh. (8)

Zn 1 dfk (x1»xk) * Z)

OCKUIbKM HAMOUIBINY 3aIliKaBICHICTh BUKJIUKAE CTIMKICTh TOYKH MOKOIO, IO
XapaKTepH3ye JIaHKY JAHIIOra HOCTauaHHs 3a KpuTepieM JIsmyHoBa, To6T0 Z° = 0, TO
HEOOX1THO 1 JOCTAaTHHO 3a0€3MEUYNTH 3HAYCHHs BIACHUX 3HA4eHb Ha piBHI 4, < 0.
SAkmo BUHUKAE HEOOXITHICTh 3a0€3MEYUTH CTIMKICTh CUCTEMH Ha PiBHI HE3HAYHOI
3MiHU (lIymy) i1 mapamerpiB (€KCIMOHEHLINMHO CTiiika), TO MOTPiOHO JOCSATHYTH
3Ha4YeHHs cTporoi nepesaru A,, < 0.

TakuM yMHOM, 3arajbHa BHUMOTa IS HAsSBHOCTI €KCIOHEHIINMHOI CTIMKOCTI

TOYKH X' B IIEBHOI JJaHKH JJaHIIIora rocradadHAa MOKJINBO C(I)OpMYJII-OBaTI/I HaCTyITHUM

YHUHOM:
7t = d—fi(azi) = 0. ®)
dx

Y3arajibHeHO, MOXKJIMBO 3pOOUTH BUCHOBOK, IO IOCTIIKEHHS €KCIIOHECHIIHHOT
CTIMKOCTI JIAaHKM JIAHIfOra M[OCTAaYaHHs IIOJIAra€ B JOCHIHKEHHI 3HAKIB BJIACHUX
3HAYEHb MATPULl CUCTEMU MEPIIOTO HAOIMKEHHS.

BMCHOBKMU: Po3rngHyTi Mozell MawTh Y3arajJbHEHWM BHIJISL, alie ix
BUKOPHCTaHHS MAarOTh MOXKJIMBICTh 3HAYHO MIABUIIUTH SKICTh MIPOTHO3YBAHHS CTaHY
CUCTEMH 3a HEBU3HAYEHUX YMOB B MeBHMI 4ac. HasBHICTh Takoi iHdopmallii cnpuse
MiHIMI3aIlli PU3HUKIB €KCILTyaTallli CHCTeM IMOCTavyaHHs, a, K HACIIAO0K, 1 MiHIMI3aIii

BUTpAT, OB’ A3aHUX 3 00CIYTrOBYBaHHSAM IPOIIECY MOCTAYaHHS.
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OCOBJUBOCTI 3BACTOCYBAHHA IHCTPYMEHTIB
IHTEJIEKTYAJIBHOI'O AHAJII3Y JJAHUX KOMIIAHII SAS Y TOPIIBJII
KPUIITOBAJIIOTOIO

Toprisns 3 danguaroM (¢diHaHCYBaHHSM) Ha OH-JIAWH TUIaTopMax cTae BCE
NOMYJISIPHIIIMM HANpsIMKOM TpeHAuHTYy KpunrtoBaitoT [1, 2]. ToMy akTyanbHUM €
MUATAHHS TMiJBHUINCHHS €(QEKTUBHOCTI aBTOMAaTUYHUX TOPTIBEJIBHUX CHUCTEM, IO

aJlanToOBaHi came JI0 [IbOTO BUAY TOPTiBIl. OJHUM 13 NUISIXIB BUPIIICHHS JaHOT 3a/1a4l
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€ YIOCKOHAJIEHHS METOJIWKH (OpMYyBaHHSA CTpaTeridi 1HAWUBIAyaJlbHOIO Ta
nopT(deabHOr0  1HBECTYBaHHS 32  PAaXyHOK  BIPOBADKEHHS  1HCTPYMEHTIB
1HTEJIEKTYaJIbHOTO aHaI3y JaHUX, B TOMY YHCIII TEKCTOBOI aHAJIITUKH.

Y po06oTi MPOMOHYETHCS METOAMKA IMOOYIOBU AHATITHYHOI MOJEN 3amadi
ONTHMI3allii TOPTiBEIbHOI CTpaTerii TOPTriBil 3 (DaHIUHTOM KPUITOBATIOTOIO Ha
KPUIITOBATIOTHIM ~ oHMaMH-TIaTdhopmi  Binance. BrpoBamkeHHs MPONOHOBAHOT
METOJIMKHA Yy BIAMOBIIHI aBTOMATU4HI TOPTiBEJIbHI CHCTEMH JacTh 3MOTY 3HU3HUTHU
PU3UKU MPUUHATTS HEBIPHUX 1HBECTHUIIIMHUX PillIcHb HAa (PIHAHCOBOMY PUHKY.

Kniwowuosi cnosa: mapoxcunanvua mopeigns, Kpunmoeanoma, 8i0ComoK
Ganounzy, mexcmosa awanimuxa, nopmgensv, IHMeNeKMYalbHUll aHA3 OAaHUX,
Odepeasa piuiens, KlacmepHUull aHauis.

Trading with funding (financing) on on-line platforms is becoming more and
more popular direction of the crypto trading [1, 2]. That is why the problem of the
increasing the efficiency of automatic trading systems, adapted for this type of trading
Is actual. One of the ways to solve this problem is to improve the methodology of the
formation the strategy of individual and portfolio investment using the tools of data
mining, in particular text mining.

The method for building an analytical model for the optimization the trading
strategy of cryptocurrency trading with funding on the online cryptocurrency platform
Binance is proposed at this paper. The implementation of the proposed method in the
relevant automatic trading systems will make it possible to reduce the risks of making
incorrect investment decisions in the financial market.

Keywords: margin trading, cryptocurrency, funding rate, text analytics,

portfolio, data mining, decision trees, cluster analysis.

KpunropuHok € Haa3BU4aitHO 1H(OPMAIIHHO €PEKTUBHUM Ta MIBUJIKO pearye
Ha MOSIBY HOBUX (DIHAHCOBUX 1HCTPYMEHTIB, TOPTIBEILHUX CTpATETii Ta iX mopTdenin
[3]. 3 omHOro OOKy, IIe CTBOPIOE TEPEAYMOBH sl 3a0€3MEUEeHHS JOCUTh BUCOKOI
JIOXOJHOCTI TOPTIBJIA KPHUMNTOAKTHBAMH, 3 IHIIOTO — ICHY€ MOTpeda MOCTIHHO

OHOBJIIOBAaTM MEXaHIYHI TOPriBeJIbHI CHCTEMH, HapOIIylouyu iX iHdopmarlliiiHo-



aQHAJIITUYHUNA TIOTEHIIaJI. AJKEe TOPriBid Ha JAaHOMY CETMEHTI (piHAHCOBOTO PUHKY
3MIIACHIOETHCS. BUKIIIOYHO aBTOMATHYHO, a 3 TUIMHOM 4Yacy, BCl TOPTiBEIbHI CHCTEMU
NEPEHATAMTOBYIOTHCS 1 MPAIIOIOTh 32 MPAKTUYHO OJHAKOBUMH aJTOpUTMaMH, IO
MPAKTUYHO 3BOAUTH HaHIBEIb NiepeBaru iHpopMaIiiHoi epeKTUBHOCTI KpUNTOPUHKY .
Tomy icHye mocTiitHa moTpeba y ¢hopMyBaHHI HOBUX IHBECTHILIMHHUX CTpAaTerii, siKi
MOXXYTh IIBUIKO aJalTyBaTHCh JI0 TMOTOYHOI CUTyallli, ONTUMI3yBaTu MopTdeni
KPUIITOBAJIIOT Ta TOPTIBEJILHUX CTpaTeriil y HailkopoTii TepMinu. Lle nocuts ckinaana
Ta MaJOJOCHIPKeHa 3ajada, 10 MHOTpedye CHUCTEMHOTO MiaAXoay. BilcyTHICTB
TEOPETUYHUX HaMpaIOBaHb Ta HECTa4a MPAKTUYHOTO IOCBIAY CTBOPEHHS €(PEKTUBHUX
aBTOMATUYHUX TOPTIBEIBHUX CHCTEM, BUKOPHUCTOBYBAaHUX Ha OH-JIAlH TuaTdopmax,
aJlalITOBaHUX /10 YMOB KPUITOPUHKY BHU3HAUYAIOTh HAYKOBY HOBU3HY Ta MPAKTUYHO
3HAYUMICTh JIaHOI pOOOTH.

B xomi pmocmipkeHHs po3risaanach MpakTHYHA 3ajJada MPOrHO3YBaHHS
JIOXOJHOCTI 1HBECTHUIIH B KPHUIITOAKTUBM B YMOBax TOPriBil 3 (HaHIAUHTOM.
BpaxoByroun Te, mo panauHr (hiHaHCYBaHHSI) 3aCTOCOBYETHCA NJi 30a1aHCyBaHHS
MOMUTY Ta MPOMO3MINTI MDK CIHOT Ta (IFOYEPCHUM pUHKaMH, (GaHIUHT MOXKE
PO3IIIIATUCH SIK IHIMKATOP HACTPOIB PI3HUX TPyN I'paBliB HA pUHKY [1, 3]. B axocTi
OCHOBHOI TINOTE3M BUKOPHCTaHA 3HAYMMa 3aKOHOMIPHICTh MPO T€, IO JOXOIHICTh
TOPTiBI1 3 (PaHTUHTOM 3JICKUTH BiJ] IKICHUX XapaKTEPUCTUK OKPEMOT KPUIITOBAIIOTH
Ta Yacy, 10 MPOXOAUTH BiJl MOMEHTY JIICTUHTY KPUITOBAIIOTH JJIsl CIOT-TOPTOBIII JI0
movaTKky ¢’r0uepCcHOi TOPTiBII 1€ X KPHUNTOBAIIOTOI. B maHoMy mocCiiKeHHI
BUKOPHUCTAHI JIaHl IMOA0 TOPTiBIi 3 (aHIMHTOM Ha OH-JIAWH TIaTGopMi KpUITOOIpxKi
Binance.

Ha6ip 3MiHHUX, 110 YBIWIIUIA 10 aHATITHYHOI TaOauIl, chOpMOBaHO HA OCHOBI
JaHUX MPO Pe3yJIbTaTh TOPTiB KPUNTOBAIIOTOIO Ha KpunToOipxi Binance, 30kpema:
TekcToBHUil omuc kpurnroBamtotu (Description), nata movatky ¢’rH04epCHUX TOPTiB
(Date_Funding), nata nmictunry neBHoi kpunroBamotu (Date Listing) 1i1s crioToBoi
TOPTiBJl, KUIBKICTh JHIB BIJ JICTHUHTY KPUOTOBAIIOTH MJii CHOTOBOI TOPTiBIL A0

MOMEHTY 11 JICTHHTY JUisi (’IOYEpCHOI TOPTiBI, TOKA3HUKH KyMYJISITUBHOTO



cymapHoro (SUM 2w Funding) Ta cepennsoro (AVG 2w Funding) 3HadeHb
(danaunry 3a nepiii 14 qHIB TOPTIBIIL.

[IporonoBaHa MeToAuKa Mepeadadae peanizaliio NpoUeAyp 3 MONepeaHbOol
00pOoOKHU aHUX, B pe3yibTaTi sIKUX (OPMY€EThCA aHATITHYHA TaOIULA, IPH 00y 10B1
AKOi, arperoBaHi ICTOPHYHI JaHl TEPETBOPIOIOTHCS A0 BUIVISIAY TOKA3HUKIB-
arperatopis, sKi BUKOPUCTOBYIOTHCS B JIOCII/KEHHI K 3MiHHI aHaji3y. TakoX HOBUM
€ CIJIbHE BUKOPUCTAHHS METO/IB IPOTHO3HOTO MOJENIOBaHHS (perpeciiiHuii aHamis,
JiepeBa pillieHb, HEUPOHHI Mepex1 Tolo) [4-6] Ta METOTIB BUSIBICHHS CTPYKTYP JIAaHUX
(kacTepHUii aHaMi3, acollaTUBHUI aHami3 Toilo) [7-10] y Toprisii 3 paHAMHTOM Ha
OH-JIaliH TAaTPOPMI.

BpaxoBytouu Te, 110 Ha PUHKY MTOCTIMHO 3’ SBISATUMYThCS HOBI KpUIITOBAJIIOTH,
AK1 3r0JJOM MOXHa Oyje MoOauuTH ¥ y JICTUHTY, a KpIM TOr0, YYaCHUKHU TOPTIBII
MOYTh BIJJIaBaTU IEpEeBary MEBHOMY KPUIITOAKTUBY, OJHIEIO 3 KIIOUOBUX 3ajad
JOCIIKEHHSI € 3a/Jaya KilacTepu3alil KpPUNTOAKTUBIB 32 iX TEKCTOBHM OIMCOM
(moxasznuk Description).

Krnacrepu3aliiro BUKOHaHO 13 BUKOpPUCTaHHSM 1HCTpyMeHTiB SAS Text Miner

[11], TexHOMOTIYHUI MPOILEC MPEJCTABICHO Ha puc. 1.

=ty DATA_ s ] =5 = v Ec Text Rule
ANALYSIS_3 é L% Text Parsing é L:_? Text Filtar é @ Text Clustar é Metadata é 1|_-§ Builder

Pucynok 1 — CxeMa TeXHOJOT1YHOTO MPOLECy KiIacTepu3alii KpUITOaKTUBIB,

peanizoBaHna B cuctemi SAS Text Miner

TexXHOJIOTTYHUH MPOIIeC CKIATAEThCS 3 MOCiIOBHOCTI dik [11-13]

— 3aBaHTAKEHHS JaHUX;

— MAPCUHT KOPITYCY TEKCTIB;

— (inbTpalList OTpUMaHUX TePMIB 7151 GOPMYBAHHS KOPITYCY TEKCTIB;

— KJIacTepHU3aIlisl TOKYMEHTIB.

Knacrepuzaiito JOKYMEHTIB BHKOHAaHO 32 HaJalllTyBaHb KOMIIOHEHTY:
KUIBKICTh KJIACTEpPIB — TPH, MAaKCHUMaJIbHa KIJTBKICTh TEPMIB JIJII OMHUCY KOXKHOTO
kiactepy — 20, meros knactepu3zaiii — SVD (BukopuctoBye s anamizy nepir 100

HaNOUIbII BILIMBOBUX TEPMIB).



PesynpTaTn kiactepuzaliii, BUKOHaHI Ha JOCTIPKYBAaHOMY HaOOpi JaHHUX
MpeACTaBICHI B Ta0muIIl 1.

Tabmuus 1 — Pe3ynbrar kitactepusailii KpUNTOAKTUBIB 32 1X TECTOBUM OITUCOM

Homep KinbkicTs
TepMmu, 1110 ONTUCYIOTH KJIacTep .
KJIacTepy JIOKyMEHTIB

‘ethereum blockchain' +exchange +platform +token
L0 +trade +liquidity +pool +decentralize +enable 530
' ethereum +developer +build +payment +blockchain '

+reward scalability +governance +pay +vote +allow

proposal +swap +participate +case +holder defi
20 +earn +power token utility +native +vote +ethereum 48.0
' +reward +governance +project +include +user '

+support +pool

pow +algorithm +consensus +transaction

cryptocurrency +block blockchains +network +proof
3.0 +rely scalability +launch +mechanism +enable 40.0
+infrastructure +secure +share +aim +payment

+blockchain

OTxe, 10 MepIIoro Kiactepy yBiinum kpuntoakTusu kinacy DeFi, taki sk ETH,
DOT, OCEAN, RUNE, WAVES, CELO, NEAR, GALA, MANA, LRC Ta iHmIi.

Jlo apyroro kjactepy YBIHIUIA KPUNTOAKTUBY, 110 (POPMYIOTH pIllIEHHS PiBHS
Layer-1 (ETC, DUSK, FLOW, KAVA, SOL), Tak i Ha OCHOB1 BX€ ICHYIOUHX PIIICHb
(Layer-2), taxi sk ETH, ETC, BNB, SOL, 1INCH, LUNA, LINA, UNI, NEO, THETA,
ALICE Ta ixmii.

Knacrep 3 cknanaerbes 3 KpUNTOAKTUBIB, 1110 MICTATH BJIACHI MOTYKH1 IPOEKTI
(BTC, COSMOS, DOGE, XRP), Ta npoekTH i3 BAKOPUCTAHHSAM TexHoJori1 Proof-of-
Work (nmoka3 BukonanusMm pobotn), 30kpema 1e: BTC, BCH, DOGE, LTC, XRP,
ADA, MATIC, ATOM, AVAX Ta iHiIi.



[IpaBmina mist cucremu Content Categorization, OoTpuMaHi 3a JOMOMOTOIO
TexHoJoriyHoro npoiecy SAS Text Miner MatoTh BUTJISL:
F_TextCluster _cluster =1 ::
(OR, (AND, (NOT, (OR, "network" , "networks" , "network" )), (OR, "exchange" ,
"exchanges" , "exchange" ), (NOT, (OR, "share" , "shares" ))), (AND, (NOT, (OR,
"govern™, "governed" , "governs™)), (NOT, (OR, "central" , "central" )), (NOT, "erc-
20 token™ ), (NOT, (OR, "layer" , "layers" , "layer" , "layer" )), (NOT, "unique" ),
(NOT, "cryptocurrency" ), (NOT, (OR, "share" , "shares" )), (NOT, (OR, "algorithm™
, "algorithmic™ , "algorithms™ )), (NOT, (OR, "support” , "sport" , "supports")), (NOT,
(OR, "add" , "adding" , "added" )), (NOT, (OR, "interacting" , "interact" , "interacts"
)), (NOT, (OR, "decided" , "decide" , "decides" )), (NOT, (OR, "develop" ,
"developing"” , "develops" , "developed" )), (NOT, (OR, "strategy" , "strategic" ,
"strategies™ )), (OR, "token™ , "token" , "tokens" , "tokens" , "tokens" )))
F_TextCluster _cluster =2 ::
(OR, (AND, (OR, "governs" , "govern" , "governed" ), (OR, "native" , "native" )),
(AND, (OR, "fund" , "funding” , "funds" , "fund" )) , (AND, (OR, "delegated" ,
"delegate" , "delegating” ), (OR, "user" , "users")) , (AND, (OR, "module" , "modules”
)), (AND, (OR, "shares" , "share" )), (AND, (OR, "rewards" , "reward" , "rewarding"
, "rewarded” ), (OR, "required" , "requiring" , "require" , "requires" )), (AND, (OR,
"prices" , "price" , "price" )), (AND, (OR, "lightweight" , "light-weight" )), "protocol
governance”, (AND, (OR, "crypto asset” , "cryptoassets” , “crypto assets" )), (AND,
(OR, "return™, "return™ , "returns™)), "stake consensus" )
F_TextCluster _cluster =3 ::
(OR, (AND, (OR, "algorithmic™ , "algorithm" , "algorithms" ), (NOT, (OR, "tokens" ,
"token" , "tokens" , "token" , "tokens™))), "lack", (AND, (OR, "network" , "network™ ,
"networks" ), (NOT, (OR, "opera" , "opera" , "operating" , "operates” , "operate" )),
(NOT, (OR, "user" , "users")), "validators" , (NOT, (OR, "cases" , "case" ))), (AND,
(NOT, (OR, "platform" , "platform" , "platforms™ )), (NOT, (OR, "holders" , "holder"
, "holders™)), (OR, "transactions” , "transaction™ , "transactional™ ), (NOT, "utility" ),
(NOT, (OR, "ethereum" , "ethereum" ))), (AND, "scalability" , (NOT, (OR, "holders"



, "holder" , "holders™ )), "blockchains” ), (AND, (OR, "proof-of-work™ , "proof-of-
work™ )), (AND, (OR, "blocktime" , "block time" , "block times" )), "proof-of-work",
(AND, (OR, "tendermint™ , "tendermint")))

[Ticis BUKOHAHHS KiacTepw3ailii, 3a gomoMoror kommnoHeHta Metadata SAS
Text Miner [12-16], Oymo 3amaHO WUTLOBY 3MiHHY, SIKa TO3HAYa€ MPUHAICKHICTH
KPHUIITOBAIIOTH JI0 IEBHOTO KiacTepy. Ha 0CHOBI 1II7IbOBOT 3MIHHOT, BAKOPUCTOBYIOUHU
komrnoneHTi Text Rule Builder, moOynoBano kiacugikyrooui mpaBuia, SKi B
MOJIANILIIIOMY MO’KHa 3aCTOCOBYBATH JJIsl KJIaCTEpHU3allli HOBUX KPUIITOAKTUBIB 3a X
TekcToBUM omucoM B cucteMi SAS Content Categorization [12-16] Ta moOymnoBu
IHIINX aHATITUIHUX MOJEIIEN.

30kpema, pe3yabTaTH Kiactepusaiii Oyiu BUKOPUCTaHI y JOCIIIKEHHI
e()EeKTUBHOCTI 3aCTOCYBaHHS JABOTHKHEBUX (aHIuHTIB. J[JIsI 1[bOTO, B CEpPEIOBMIIII
SAS Enterprise Miner Oyna moOynoBaHa aHaliTUYHA MOJENb Y BUIJISAIl JiepeBa
piteHb. B SKOCTI BXITHUX perpecopiB, OyJIu BUKOPUCTAH] 3MIHHI:

— Cluster (xapakTepu3ye TPUHAIECKHICTD JI0 MIEBHOTO KJIacTepy, MOKa3HUK
OyJI0 OTpHMaHO, HA OCHOBI aHAJII3y TEKCTOBOI'O OMUCY KPUNTOAKTUBIB);

— Days (KUIbKICTh JTHIB 3 MOMEHTY JIICTUHTY KpHUIITOAKTHBY Ha O1piKi
Binance 1o nouatky ¢’104epCHUX TOPTiB).

[{inpoBa 3MiHHA Oysa chopmoBaHa Ha ocHOBI oka3Huka AVG 2w _Funding, 3a
npaswioM: akmo AVG 2w Funding 6inbmie abo popiBHioe Hymo, To TARGET =
“pos” (ToOTo (haHIMHT Mae MO3UTUBHE 3HAUCHHS), KO0 AVG_2w_Funding meHme 3a
HyJb, TO TARGET = “neg” (dbanauHr Mae HeTaTUBHE 3HAYCHHS).

TexHomnoriyHa cxema 1mo0y/10BY JepeBa pillieHb MPEICTaBICHa Ha puUC. 2.



# DATA_
=22H ANALYSIS

ariables
Interactive
Import Tree Model Mo
Tree Model Data Set
U=ze Frozen Tree es
Ilse Multiple Targets Mo

Pucynok 2 - CxeMa TeXHOJIOTIYHOTO MPOEKTY MOOYI0BH JIepEBa PillieHb B

cucteMi SAS Enterprise Miner [17]

Tomomoris moOy10BaHOTO AepeBa pillieHb IPEICTaBIICHA HA PHC. 3.

TextCluster_cluster

:
|

Node Td: 18
NEG: 35.4I2%

POS: £4.58%
Count: 48

<15
Node Id: 18 Node Id:
NEG: £4.71% NEG:
POS5S: 35.29% POS:
Count: 17 Count:

== 15 Or Missing
|

z0

19.35%
B80.65%

3l

' }
|

Node Td: 17 Node Td: 18
NEG: ZE.4I% NEG: Z0.00%
PO5: 73.58% PO5: ©0.00%

Count: 53

Count: 40

Days

< 138 Or Missing >=138 <116 >= 116 Or Missing
|

Node Td: zl Hode Td: 23
NEG: 43.33% NEG: B83.33%
PO5: 56.87% POS: 16.687%

Count: 30 Count: &

Pucynok 3 — TonoJioris nqepeBa pilieHb



CraTucTUYH1 XapaKTEPUCTUKHU MMOOYI0BAHOTO JIepeBa pillleHb IIPeICTaBlIeH] Ha

puc. 4.
Fit Statistics Statistics Label Train
_MNOBS_ Sum of Frequencies 141
_MISC_ Misclassification Rate 0212766
A Maximum Absolute Errar 0.956522
_S5E_ Sum of Squared Errors 41.22576
_ASE_ Average Squared Error 0.146191
_RASE_ Root Average Squared Error 0.382349
D Divisor for ASE 282
_DFT_ Total Degrees of Freedom 141

Pucynok 4 — CTaTucTH4HI XapaKTEpUCTUKH MO0y J0OBAaHOIO JiepeBa pillieHb
Pe3ynbrat, oTpuMaHuii y BUTJIAI JEPEBA PILIEHb, MOKHA OMUCATH MTPaBUIaMU:
[IpaBuno 1. Sdxmo Cluster=1 TA Days<138, To WMOBIpHICTb MO3UTHUBHOTO

dantnaury = 56%.

[IpaBuno 2. Axmo Cluster=1 TA Days>=138 TO HMOBIpHICTb MO3UTHBHOI'O
daitnaury = 95%.

[IpaBuno 3. SAkmo Cluster=2 TA Days<l5, ToO HMOBIPHICTh MO3UTHUBHOTO
daiinaury = 35%.

[IpaBuno 4. fkmo Cluster=2 TA Days>=15 TO HMOBIpPHICTh MO3UTUBHOTO
daiinaury = 80%.

[IpaBuno 5. Axmo Cluster=3 TA Days<116, To WMOBIpHICTh MMO3UTHUBHOTO
daitnaury = 16%.

[IpaBuno 6. Axmo Cluster=3 TA Days>=116 TO HUMOBIpHICTb MO3UTHUBHOI'O
daitnaury = 91%.

OTxe, 3 METOIO MIABUIICHHS 3HAYEHHS! IMOBIPHOCTI OTPUMAaHHS MO3UTHUBHOIO
(danauHTy 6a’kaHO BUKOPUCTOBYBATH NpaBuia 2, 4 ta 6.

AHani3yrouu OTpUMaHl pe3yjbTaTH, CIiJ 3a3HAYUTH, M0 HMOBIPHICTH
OTPUMAaHHS TO3UTUBHOTO (PaHAMHTY 3aJI€KUTh BiJl TPUBAJIOCTI MEPIOTY Bl JICTUHTY
KPUIITOBAJIOTU JIJII CTIOTOBOI TOPTIBJI JO MOMEHTY MOYaTKy (’FOYEpCHOI TOPTIBIIi.
Yum OublIe Yacy MPOUIIO, TUM Oisbllla HMOBIPHICTh MO3UTUBHOTO (panauury. Kpim
TOTO, KPUIITOAKTUBH, 110 BXOJASTH JI0 MEPIIOro Ta TPETHOTO KIACTEPIB MOXKYTh OyTH

BUKOPHWCTaHI JUIsl OTPUMAaHHS MTO3UTUBHOTO (DaHIUHTY.
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’KUBYUICTb TA BE3IIEKA YIIPABJIIHHSI MEPE)KAMHM B YMOBAX
HAJI3BBUMAHHUX CUTYALIA

Abstract. In accordance with the cyber security strategy, the protection of
information systems has entered the sphere of the most important national interests. In
these conditions, the problem of coordinated effective interaction of communication
operators, both during search, anti-terrorist activities and military conflicts, and during
emergency situations (ES) is gaining particular importance. The viability of any
information system, including a mobile one, is determined by the reliability of the
primary network. The interconnected communication network includes the primary
network for general use, the mobile communication network and the network for
limited use (special communication networks), so the issue of the survivability and
security of networks is quite relevant and needs to be worked out in detail.

Keywords: network, security, survivability, emergency, availability, mobility.

Pocis Bene riOpuaHy BiliHy mIpoTH YKpaiHu BKe BICIM pOKiB. Sk Ha 3eMJIi, TaK 1 B

kiOeprpocropi. Mu cioctepiraiu 3arocTpeHHs CUTYyallli IPOTATOM BChOTO LIbOTO Yacy.
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MaOyTh, KOkeH (haxiBelb 13 KiOEep3axuCTy y CBITI 3HA€E, MPO IO WAETHCS, KOJIU MU
sragyemo kibepataku BlackEnergy, NotPetya, attack13.

Hamepengonni BiCBKOBOrO BTOPTHEHHs p¢ B Hally KpaiHy MH TaKOX
CIIOCTEpIrajy 3aroCTPeHHs CUTYyallii Ha HalmuXx “KibepkopaoHax’: 15 mororo Ykpaina
3a3Hana HalnmoTyxHimoi DDoS-ataku y cBoiit ictopii. Ii Hachmigku 3aBasku
3JIaroPKEHUM JisIM CyO0'e€KTiB KiOepOe3rneKk:n MU JOBOJI MIBUAKO YCYHYJIU. A 3rofom
B3araji 3BUKIIM KUTH 3 IIUM, ajpke DDoS-ataku TpuBanu 1 aani. 3a Tpu THXKHI MU BXKe
maju noHasa 3 000 DDoS-arak 13 pexopaom notykHocti B 100 I'6it/c. [1ix gyac BiiiHMH
MU 0a4uMoO, IO Xakepu 30UIBIIMIM KiOepaTaku Ha MEpPEXKi TeJIECKOM-IPOBaiIepiB.
Kibeparak 3a3nanu nposaiinepu Triolan, Ykprenekom, J0KalbHI 01€ChKI POBaIEpH
Ta 1HI11. My 6a4rMo, 1110 METOI0 XaKepiB € 3HUIIECHHS IHPPACTPYKTYypH a00 OTPUMAHHS
KOHTpOII0 Haja Hero. lle 3acBigumiio po3ciiayBaHHS, sike OMyOJIIKyBaB IpoBanjep
CYIyTHHUKOBOTO 3B's3Ky Viasat. ATaka BijOyBajiach y JBa €Tald, MNEpIIMM OyJio
JOCIIJKEHHSI MEpEX1 oreparopa, APYrUM — CHpOOH 3HUIIUTH 1HOPACTPYKTYpYy Ta
nepedpaTtu Ha cebe JOCTYI 10 Mepexki Ta o0siafHaHHs poBaiiaepa [1].

B Takux ckiagHuX yMOBaxX OCHOBHI OCOOJIMBOCTI (DYHKITIOHYBaHHSI CHCTEMH
yOpaBiaiHHSA 1HQOPMALIMHUMU MepeXaMd B YMOBax HaJI3BUYAMHUX CHUTyalli
MOJIATAIOTh Y TOMYy, WIO0 OyAb-sIKa CHUTyallisi BHHHMKAE€ 3HEHAIlbKa, panToBO.
Bunukaroun, BOHa CTaBUTh IME€pe]] CHUCTEMOIO YIMPABIIHHS 3aBJaHHSA, IO HE
BIJMOBIJAIOTh  CTAI[IOHAPHOMY  pPEXUMY  poOOTH  CHCTEMHM  YIpPaBJIHHSA
iH(MOpMaIITHUMU MepekaMH Ta ii GyHKITIOHYBaHHIO B 3BUYaHUX yMoBaX. CucTeMoro
YOPaBIIHHS TEPMIHOBO TMOBHHHI OyTHM TPHUIHATI BIAMOBIJHI KOHTP3aXOJH, OJIHAK
3BUYAHHUM TOPSIOK pOOOTH HE J03BOJIIE LOTO 3pOOUTH 3 Psiy MPUUUH. TaKox
HEOOX1THO BPaXOBYBAaTH, 110 CyYaCcHI MEPEKi MalOTh 0araTopiBHERBY, a JACSKI CETMEHTH
mie i 6araToBUMIpHY CTPYKTYpH. Lle 3 ofHi€T CTOPOHHU, 3HAYHO YCKIIAIHIOE CTPYKTYPY
CUCTEMH YTPaBIIHHS, a 3 1HIIOT CTOPOHM, OATaTOBUMIPHICTH MiJIBUIIYE >KUBYUICTh
Mepexki B HaJA3BUUAWHUX CUCTYyaIisx [2].

BiacyTtHicTh HE0OXigHOT 1HGOpPMALII] YacTO CTAa€E OCHOBHOIO MEPEIIKOJI0I0 IS
(GyHKIIOHYBaHHS CUCTEMH YTPABIIIHHS 3 METOIO PAHHBOTO TOTIEPEIKEHHS MOYKIIMBUX

HacHiaKiB. Y 0aratboXx BHUIIaJIKaxX 116 OOyMOBJIEHO HECBOEYACHUM HAJaHHSM JaHUX,



BUSIBJICHHSM 1  BUKOPHUCTaHHSM  HEOOXIIHMX  PECypCiB  B3a€EMOTOB'S3aHUX
1H(GOpMaLIIHHUX MEPEX PI3HUX OMEPATOPIB.

B naa3BuuaiiHUX cUTyalliIX MOBUHHE OYTH peajli3oBaHE CHIJIbHE BUKOPUCTAHHS
JBOX, 37aBajocs O B3a€MOBUKIIIOUHHMX, MPHUHIUIIB: €IAHOHAYAIBHOCTI (€THOCTI
MMOBHOBAXXEHbB 1 BIAMOBIIATLHOCTI), PO3MOIJICHIX TOBHOBAYXXEHD 1 BIAMOBIIAILHOCTI,
o 3a0e3nedye MPOBEICHHS MOTO/KEHb Ta KOHCYJIbTalllid, a TAKOX CTBOPIOE YMOBU
IUIS YCYHEHHSI HEMHUHYYHX KOH(IIKTIB 1 po301KHOCTEH.

Kupydictb Oyab-skoi iH(pOpMaIiiiHOT CHUCTEMH, B TOMY YHCII 1 MOOUIBHOT,
BU3HAYAETHhCSI HAJIMHICTIO NEPBUHHOI Mepexi. B3aemonon’si3aHa mepexa 3B’SI3KY
BKJIIOUYA€ B ce0e MEPBUHHY MEPEXY 3araibHOTO KOPUCTYBAHHSA 1 MEPEKY OOMEKEHOTO
KOPHUCTYBaHHS (MEPEXkK1 CIEeIabHOTO 3B’ SI3KY).

Haniiina nepBuHHa Mepexa HE TUIbKH 3a0e3nedye sIKICHE 00CIyrOBYBaHHS
CTalllOHapHUX Ta MOO1TFHUX a0OHEHTIB, ajie i € OCHOBOIO JJIsSl OpraHi3allii IiJIOTo psIy
HaKJIaJIeHUX MEpEeX CIEeLialbHOro MpU3HaueHHsA. Mozenb Mepexi moOynoBaHOI Ha
OCHOB1 cHCTeMH 1H(OPMAIIHHOT MIATPUMKH HPUUHATTSA pIlIEHb, MO 3a0e3leuye
GyHKIIOHYBaHHS 00’€KTIB, K B 3BUYAHUX yYMOBax, Tak 1 B yMoBax HC siBnseTbcs
Mepexa €eIMHOro ueHTpy ynpasiiHas (€LY). Po3Mmimenns opranis ynpasiinas €LY
B 3aJIEKHOCTI BiJl OOCTaBUH 3J1MCHIOETHCS Ha CTAl[lOHAPHUX Ta PYXOMHX IYHKTax,
OCHAIIIEHUX TEXHIYHUMHU 3ac00aMM yMpaBIliHHS, 3ac00aMU 3B’S3Ky, OTOBIIIAHHS Ta
KUTTE3a0€3MEUEHHS, $KI MIATPUMYIOTbCS B CTaHl TMOCTIMHOI TOTOBHOCTI [0
BUKOPHCTAHHS.

Ha Teputopii mOBMHHI MiATH JEKUJIbKa OIMEpPaTOpiB MPOBOJOBHX MEPEX Ta
CTUIBHUKOBOTO 3B’s13Ky. TakMM YMHOM, MUTAHHS OLIHKHU )KUBYYOCTI SIK (JIKCOBAHMX,
Tak 1 MOOUTbHHX cucteM 3B’s3ky (MC3) nexutrh B IUIONMHI CHEUBIYHUX
OpraHizaliifHUX pillleHb, SIKI Peai3yloThCsl y BIANOBIJHUX Mepexax, 1110, B CBOIO
yepry, norpedye KOMIUIEKCHOIO aHalli3y IIMPOKOTOo KOJa B3a€MOIOB’SI3aHUX
TEXHOJIOT1H: 1HTENeKTyalbHUX Ta 1H(opmariinux. [Ipore, I BCIX IUX pillleHb
HEOOX1JHO YOTHPHU BJIACTUBOCTI €(PEKTUBHOTO (PYHKIIIOHYBaHHS 1HPOKOMYHIKALIMHOT
Mepexxi B ymoBax Hams3BuyarHux cutyariii (HC): mocTtymHicTh, MOOUIBHICTD,

HaJ1AHICTh, )KUBYYICTb.



[Ti1 >KMBYYICTIO CHT1] pO3YMITH CTIHKICTh CUCTEMH 3B’ SI3KY MIPOTH J1M MPUUUH, SIKI
JeKaTh 1032 CHUCTEMOIO 1 MPHU3BOAATH JO TOIIKOKCHHS €JIEMEHTIB CTHUXIMHUMHU
dbakTopamMu 1 HAaBMHCHUMHU JISIMH CYNPOTHBHUKA. B SKOCTI OCHOBHOIO KPHUTEPIIO
KUBYUYOCT1 PO3TISAAIOTHCS HASBHICTH Ta SKICTh 3B’A3KYy 3 TpylaMd MOOLIBHHX
tepmitaniB 'y 3oHi HC. JXuBydicTe cnig BIAPI3HATH BiJ OJU3BKOTO TMOHSITTS —
HAJIAHICTh, SIKE O3HAaya€ BJIACTUBICTh 3a0e3reuyBaTd 3B’S30K, 30epiraroum B yaci
3HAYCHHS BCTAHOBJICHUX IMOKA3HHKIB SKOCTI. XapakTepHO, o B pe3yastati HC He
TUIBKM BUXOJATH 3 Jaay MIJACUCTEMH MeEpEeX 3B’S3Ky, 110 NPU3BOAUTH [0
YHOBUIBHEHHS 00CIyTrOBYBaHHs, ajie, B YMOBaX MIJBUIIEHOIO MONUTY, PI3KO 3pOCTa€E
MOTIK 3asBOK Ha 3’e€qHaHHSA. HacTymHe OCHOBHE BM3HA4Y€HHS — 1€ TIOHATTS aTaky.
Ataka Ha iH(oOpMmaIiiHI Mepexi — Ie Jisl, KOTpa 3aKII0YaeThCid B IMONIYKY Ta
BUKOPUCTaHHI yPa3IMBUX MiCIlb. TaKMM UMHOM, aTaka — i€ peai3auisa 3arpo3u. Icuye
TPU OCHOBHMX BHJIU 3arp03 O€3MeKH — 1€ 3arpo3u PO3KPUTTS, LIIJTICHOCTI Ta BiJIMOB B
oOcnyroByBanHi. [lin BiJaJIEHOI0 aTako CHiJ PO3YMITH iHMOpMAIHY Hdit0
PYMHIBHOTO XapakTepy Ha IH(QOpMallliHy MEpexy, sika IPOrpaMHO 31HCHIOETHCS IO
KaHajax 3B’s3Ky [3].

Bingomo, 1m0 cTpyKkTypHa HaJllHICTh MEPEXK 3B’SI3KYy MOB’si3aHa, NEpPII 32 BCE 3
3alaHUMH KPUTEPISIMH KUBYYOCTI Ta BIAMOBIIHUMHU CTPYKTYPHUMHU Ta 4YaCOBUMHU
NOKa3HUKAMHU [IUX MEPEX.

B ymoBax Haa3BMYaHMX CHUTYyallll BHpimanbHy poibs B IM Oyne BimirpaBatu
MOOUTPHUN KOMIIOHEHT, TaK SK 3a JOIMIOMOTIO HOTO, B 3aJCKHOCTI BiJ CHTYaIIii,
MO>KHA 32 PaxXyHOK PYXOMHUX MOOUIBHUX TEPMIHAIIB CTBOPUTU MOKPUTTS BPaKEHOI
30HU. Po3risiHeMO BapiaHTH UBYYOCTI MOOUIBHOTO CErMEHTa B 1H(OpMAaLIHOI
Mepexi. s moOyAOBH CTOXaCTUYHHUX MOJENEH IKUBYUOCTI MPOMOHYETHCS
BUKOPUCTOBYBAaTM MaTeMaTHYHHMI amapaT JaHUorie MapkoBa. 3anponoHOBaHO
METOJIMKY OOUMCIICHHS IHTEHCUBHOCTI BiIMOB OOCITyTrOBYBaHHS MOOUIbHUX a0OHEHTIB
B yYMOBax MPUPOJHUX ab0 TEeXHOTeHHWX  Karactpod. Kpurepiii xuByqoCTI
BU3HAYAETHCS OI[IHKOIO WMOBIpHOCTI Os10KyBaHHs BUKIMKY E (HC-1).

Bapiant A nepenbauae oqHakoBY HMOBIPHICTh BUKHUBAHHS BCIX 0230BHX CTAHIIIH

(bC). AbonenTu, niakirodeHi g0 BpaxeHux bC, 3axormmoroTbes bC, K1 3aUIIUINUCH



B €KCILTyarTallii, ado >k a0OHEHTH caMi IEPEX0IATh B CTUIbHUKU BC, 1110 MpOoI0BKYIOTh
¢dbyHKIIOHYBaTH. BigMiTHMO, 10 1HTEHCUBHICTh BUKIWKIB a00 cepemHs Iis CeaHCiB
MOXKe 3ajexatu Bij uucia BuOyBmux bC. Y Bumanky Bapianta b HMOBIpHICTBH
BwkuBaHHA BC 3poctae 31 30inpmeHHsIM BiacTadi Big mxepena HC. Otpumaemo
(dbopMyITy OIIHKY )KUBYYOCTI Yepe3 Taki mapaMeTPpH CUCTEMH, SIK IIUTHHICTh MOKPUTTS,
€MHICTh, YACJIO KaHATIB Ta HaBaHTaxeHH (puc. 1).

VY Bunanky nepeadauyeHoi ataku Ha MC3, o mae micue npu HC-2, pyitniBHa 1ist
Maiike 3aBxau jaocsarae mium. OgHak HasBHICTh PECypcCiB JI03BOJISIE BIJTHOBIIIOBATH
Mepexy. TyT Takox JOIITEHO PO3IISTHYTH JIBa BaplaHTa:

a) BIUIMB MOPYIIY€ Mpane3gaTHICTh BCIET CUCTEMU, IPU 1IbOMY B 3aJI€KHOCTI Bijl
3amo/IisTHOT IIIKOM, HEOOX1THUM CepeiHIM Jac Ha 11 BIIHOBIICHHSI;

0) BUBOAATHCS 3 J1a/ly OJIMH 200 1Ba KOMIIOHEHTH MEPEK1 1 BOHA aTaKy€ThCS, IOKH
ICHYIOTb Tpane3/1aTHI KOMIIOHEHTH.

B Mozeni (BapianT A) 3acTOCOBAaHO HEOPIMHAPHUM CTAI[IOHAPHUN CTOXACTUYHUIMA
MpOILIEC, IO OMHUCYETHCA BIAMOBIIHOK JlarpaMoO0 CTaHIB. 3BIACH NPHUXOAMMO 0
OI[IHKA IHTEHCHBHOCTI OOCIYroBYBaHHS 3aMOBJIEHb Ta 3HAXOAUMO OINTUMAaJbHI
3HAYEHHS IHTEHCUBHOCTEHN BIJHOBJICHHS y BUIIAJIKy HABMUCHOI pyiHiBHOI 11ii Ha MC3.
OuiHka HallKpamoro JOCSATHEHHS >KMBYUYOCTI IpuBeAeHa Ha puc. 2. [{ns Bapianta b
puUBECHA Jlarpama CTaHiB Ta PIBHSHHS CTaHIB.

B sixocTi aHanizy axocti Tpadiky B ymoBax HC 3anponoHnoBaHa riopuiHa MOJENb,
B TOMY YHCII 1 AJi TpadiKy KOPOTKMX MOBIAOMIIEHBb. Tak sIK 3HUKEHHS KUBYYOCTI
MEpeXi 3B’SA3Ky TMICHs PYHHIBHOI Jii MOMKHA OXapaKTepU3yBaTH TMaIIHHAM ii
MPOJYKTUBHOCTI Ta TMOTIPIIEHHSIM SKOCTI HAJaBaHOTO CEpBICY, TO 3ajaya
MOJICITIOBAHHSI 3 METOIO0 OIIHKM Ta MPOTHO3Y MPOJYKTUBHOCTI MEPEXKi, a TaKOX

3aTPUMOK Iepeaayl JaHUX CTa€ HaAOLIbII aKTyaIbHOIO.



Bapiant A. UmoBipHicTh BUKHBaHHS BCix 0a30BUX cTaHLii oqHAKOBA if piBHA p.
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Puc. 1. Oninka )kuBy40CTI MOOUTBHOT CHUCTEMU 3B 3Ky Uepe3 I'yCTUHY MOKPUTTS,
€MHICTb, KIJJbKOCTI KaHAJIIB Ta HAaBaHTaKEHHS

OckibKH Mepexa Ipane3jaTHa, K0 BUKUB X04a O OJMH KOMIIOHEHT, TO B
cranax 1..N-1 MC3 npanie3nataa, mpoJoBXKye€ MiJISATaTh aTakyrounm aisM. Y crani N
cucteMa Hemnpane3gaTtHa. OTke, BHUPINIYIOYM CHUCTEMY PIBHSIHb, 3HAXOJUMO
iMoBIpHicTh mpane3natHocti MC3 sk 1-pn. HaliGinpm egextuBHUM 3aco00M
3abe3neueHHs (QyHkiionyBanuss MC3 B ymoBax HC € 3axomu, 1o migBUILYIOThH
IHTEHCUBHICTh 00CIIyroByBaHHs 3amoBiieHHs. Kopotki nmosinomienHs (SMS) (KII),

JI03BOJISIIOTH OpraHizyBaTH epeKTUBHMM iHPopMaliitHuii 0OmMiH B ymoBax HC.



Mogeis HeOpIMHAPHOTO CTANIOHAPHOTO Mojesib HeOPAMHAPHOTO CTALIOHAPHOIO
croxactuuHoro mpouecy juist HC-2 (Bapiant A) croxactuuHoro mpomuecy aiust HC-2 (Bapiant B)

PiBusinms crany cucremu PiBHSAHHSA CTaHy CHCTEMH Ma€ CIiTyrouuit
PoACL = P14 -~ PoACj = P14 BU:
N
pOiCN:pN#Nvaizl Po(s+Hy)=pu=0

i=0
Je ¢; — IMOBIPHICTB YCITiXy 0araTomiiboBOl ) ) j1
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Bupinryroun cucTeMy piBHSHB, 3HAXOIUMO
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Puc. 2. Ominka sxuBydocti MC3 (HC-2)

VY BignosigHocTi 3 BU3HaYeHHsAM MCE mij SIKiCTIO OCIYT 3B’ SI3KY CIIiJI PO3YMITH
cymapHuil e(peKT BiJI mapaMmeTpiB OOCIyroByBaHHSA (IOCTYHHICTh, JOCTOBIPHICTD,
HafJllHICTh, Oe3neka), SKUM BU3HAYA€ CTYIIHb 3aJI0BOJICHHS KOPUCTYyBadaMmH
MOCITyTaMu 3B’s3KY, TPUUOMY KOMIUIEKCHO IO BCIM OTIepaTopam.

3 1i€ero MeToro, moOyayBaBIu Mepexy nepenadi nanux (I1/1) Ta peanizyBasiiu Ha
HIE Mozenb sikocti [IJ[ B momrykax peampHOTO MEXaHi3My B3a€MOJIi 3 IHIIUMU
ornepaTopaMM 3 MUTaHb AKOCTI Ta 3a0€3MEYEHHs >KUBYYOCTI CHUCTEM 3B’SI3KY, SIK Y
3BUYaiiHu# yac, Tak 1 nig yac HC moxHa noOyayBaT Ha BU3Ha4yeHiil Teputopii €1L1Y.
B ii ocHOBy Oyna nokiajeHa mozens BiptyaibHoi ATC.

[Tpu BunmkHeHHI KoHKpeTHOI HC mporpamui mexanizmu €I1Y BiaTBOPIOIOTH
BiptyansHy ATC, cuctema ynpaBiiHHS £KOi 34aTHa BUIABaTH MEPCOHANIbHI
nupekTuBd (SMS) MOOIBHUM TpynaM CIELIaiCTIB, 0 3a1y4YaloThCsl 10 YCYHEHHS
nanoi HC, oriHoBaTH Ha OCHOBI Mojejieil, oOcCsT pyHHaliil y B3a€MOIOB’s3aHIM
MEpPEeXKi 3B’SI3Ky, MPOBOJAUTH MOHITOPUHT SKOCTI 3B’SI3KY Ta yHPAaBISATH HASBHUMHU

pecypcamu, epepo3noAISIOUun ix.



Takum  uymHOM  mpouec  (YHKIIOHYBaHHS  1HQOpMAIIHHUX  MEpPEex
CYTIPOBO/IKYIOTh Pi3HI €KCTPEMalbH1 CUTYyAIlil, IPUYMHAMHU SIKUX SIBJSIIOTHCS P13HOTO
pOay BHYTPIIIHI Ta 30BHIIIHI ¢akTopu. B pe3ynbrari bOro MOXYTh ypaxaTHCS SK
OKpEeMI eJIEMEHTH, TaK 1 I[UTl AUISHKYA [UX MepexX. Taki CUTyallli XapakTepu3yloTbCs
PI3KHM 3HIKEHHSIM MPOITYCKHOI 3/TaTHOCTI MEPEX 3B 3Ky, @ TAKOXK iX CTPYKTYpPHO-
TOMOJIOTIYHUMH 3MIHaMH (IIUIBHO JO PO3PUBY CIIOJYYHOCTi), TOOTO MOPYIICHHS
3B 3Ky MK BU3HAUEHUMU MMyHKTaMu Mepexki. HaniliHa nepBuHHA Mepeka He TUIbKH
3abe3rneuye sKiCHe OOCIyroByBaHHS Ha3eMHHMX 1 MOOUIBHUX a0OHEHTIB, ayie i
ABJIIETHCS. OCHOBOIO ISl OpraHi3alii LiJ0ro psay HAKIaJeHUX MEpPEeX CHelialbHOTO

IMPU3HAYCHHA.

JIITEPATYPA

[1] Tomrona C.B. Cucremu BUSIBIIEHHSI BTOPTHEHb Ta (PYyHKI[IOHAIbHA CTIHKICTD
po3mnojauieHux 1H(QOpMaIIHHUX CUCTEeM N0 KiOepHeTH4HHX 3arpo3 / Jlykosa-
Uyitko H.B., C.B. Tomona, B.C. Haxoneunuii, bpainocekuii M.M.:
moHorpadis - K.: ®opmar, 2021. — 407 c.

[2] Hosas BomHa  kuOepatak mnpokatwiack 1o  mupy. URL:
https://www.dw.com/ru/a39441129.

[3] IIpo Curyamiiinuii meHTp 3abe3nedeHHs kidepoOesneku CiykOu Oe3meKu

VYxpaiau. URL: https://sbu.gov.ua/ua/pages/330.



https://sbu.gov.ua/ua/pages/330

®ecenko A.O., Xomenko O.B.
Kuiscvkuu nayionanonuu ynisepcumem imeni Tapaca Lllesuenka
M. Kuis, Ykpaina

aafesenko88@agmail.com, ksenyahomenk@gmail.com

O KPUIITOI'PA®IYHUX ITPOTOKOJIIB HACKPI3HOI'O
HNND®PYBAHHSA BUKOPUCTAHUX Y CUCTEMAX OBMIHY
MUTTEBUMU ITOBITOMJVIEHHAMMU

Today, the popularity of instant messaging (IM) systems, which are designed to
ensure the transmission of messages over the network in real time, is growing along
with the number of regular users. This publication presents a general overview of end-
to-end encryption protocols. Their implementation in various common instant
messaging systems is described. As follows, exploring the cryptographic basis of
privacy in messengers by analyzing the protocols used are present.

Keywords: instant messaging system, messengers, cryptographic protocol, end-
to-end encryption, Off-the-Road, Signal, MTProto.

Cuctemu oominy mutteBUMH noBigomieHHs MU (IM — Instant Messaging), siki
1€ MO>KHA OTHMCATH SIK HaO1p KOMYHIKAIIMHUX MPOrpaMm 1 MPOTOKOJIIB JJIsI HAJCHIIaHHS
HEBEJIMKUX MOBIIOMJIEHb B pE€AJIbHOMY Yacl 4epe3 Mepexi, MOCIIal0Th BaXKJIMBE MiCIe
B HTTI. [Ipo 1€ CBITYUTH KIJTBKICTh aKTUBHUX KOPUCTYBAdYiB, 110 cATa€ MOHAJ 6
MUTBSIPAIB PETYJSIPHUX KOPUCTYBAYiB HAUMOIMYJISIPHIMIUX MECEHJIKEpIB, 3TiTHO 13
CTaTUCTHUKOIO, MPEICTABICHOO B [1].

Po3poOHuKy 3ameBHSAIOTH Tpo O€3MeKy MPOMOHOBAHUX MPOMYKTIB, TPOTE,
IJIKOM pealbHO, JESIKOMY MECEHDKEPY MOXKYTh IOTPOXKYBaTH OJIOKYBAaHHSIM Y
BUIIAJIKy BIJIMOBH HaJaTH KJIt0ul MU PyBaHHS CHEICITYy)KOaMm.

OcobnmuBocTi  Oe3nekn Ta  KOH(INCHIIMHOCTI 0aratboX  MOMYJISIPHUX
MECEH/KEpIB  MpOaHalli3oBaHO Ta oOroBopeHo B [2, 3]. VYBary 3arposzam Ta
BPa3NMBOCTSAM CY4YaCHHUX MpOrpaM OOMIHY MHTTEBHUMH TOBIIOMJICHHSIMU TaKOX

npuaiieHo B [4,5].
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B acnekti oOMiHYy TMOBIJOMJICHHSIMH BaXJIMBO aOu 3a0e3reuyBajiucs:
KOH@iOeHyitiHicms - TIOBIIOMJIGHHSI JOCTYIIHE JUIsl MPOYUTAHHS JIMIIE aApecarTy;
yinichicmos — TIOBIOMJICHHS 3aJIMIIAE€ThCS HEMOAMGDIKOBAHUM IIiJI Yac Tepeaadi,
a8meHmuyHicmy — aBTOP TMOBITOMIICHHS € TIHCHO TUM, KUM TPECTABISIETHCA.

binbmicte MeTomiB 3a0e3neueHHsT KOoH@iOeHyilHocmi NTaHUX KOPHUCTyBada
30Cepe/KEeH1 Ha BUKOPHUCTAaHHI 3ac001B MM PYyBaHHS, 110 BUKOPUCTOBYIOTH B OCHOBI
Pi3HI TUIIM KPUMITOTpapiYHUX TPOTOKOIIB.

BrpoBapkeHHST TIPOTOKOJIIB HACKPI3HOrO IMU(PYBaHHA € BaXJIUBUM IPH
BUpIIIICHH] NHUTaHb 3a0e3nedeHHsT Oe3MeKu 3aCTOCYHKIB ISl 3aXHUIIEHOTO
cnuikyBaHHA. HackpizHe mmdpyBaHHS peai3oBaHO B TAKUX MECEHKEpaxX, SIK
WhatApp, Signal, Telegram, Viber, iMessage, Ta 6araTb0X 1HIIHX.

Cnipg 3a3HaYyuTH, MO 3aXUMUIEHICTh 3aCTOCYHKIB HE BH3HAYAETHCS JIUIIE
peanizaniclo MmMUPPYBaHHS, apKe, HAMNPUKIAL, MOTPIOHO MIe MNPUAUIITH YyBary
NUTAHHSM HaJlIHHOTO 30epiranns iHdopmailii, ayreHntudikarii, mepepipiil MiTICHOCTI,
TOolO. BaxnauBo po3yMmiTH, 1O HI OJMWH airopuTM abo METOJ HE MOXKYTh
3abesneuyBatn 100% Oe3mexwu.

Hackpisne wugpysanns (end-to-end encryption) — kpunrorpadiuauii MeTona
3aXUCTy TOBIOMJIEHHSI MDK YYacCHHKaMH, TpPU SKOMY JIUIIE BOHU MOXYTh
posmmdpyBaTH TOBIIOMJIEHHS. 3a TakKoro Mmiaxoay 3abesreuyeTbes Oesreka
CHUJIKYBaHHA, & Yy acleKTl AOCHII)KYBaHOI TE€MH — OCOOMCTHMX KOMYHIKAalid 3
BUKOPUCTAaHHSM MECEHJIKEPIB.

Takum 4MHOM, TOBIAOMIIEHHS MH(PPYIOTHCS Ta PO3MU(POBYIOTHCS BUKIIFOUHO
Ha KIHLEBUX MPUCTPOSIX KOPUCTYBaUiB, 3BIJCH 1 1HIIA HAa3BA — KIHYese WuUppysaHmsi.
[Tinkpecnumo, 1m0 mm@pyBaHHs BiIOyBAETHCS HA CTOPOH1 KITIEHTIB, a HE Ha cepBepi (Y
BUIAJKYy LIEHTPAII30BaHOI apXiTekTypu cucrem IM), mo, (akTU4HO, HAJIEKUThH
HEHAJIWHINA TPETiH CTOPOHI 1 MICTUTH KJTFOUl JjIsl po3mm@poByBaHHs 1HMOpMaIIii, ska
OPOXOJUTh Yepe3 HbOro. 3aBAsKM TaKOMy MIAXOdy, KiHIEBe MU(PyBaHHA
NEPEIIKO/KAE TMOTCHIIITHOMY YUTaHHIO, MOPYIIEHHIO KOHQIAECHIIHHOCTI, B MEPILy

4yepry, MPU3HAYCHUX JaHUX JUIsl KOPUCTYBAviB.



HackpizHe mmdpyBanHs Oa3yeThcsi Ha TiOpuaHINA Kpunrtorpadii, OCKUIbKH
BUKOPHCTOBYE KOMOIHAIII0O aCHMETPUYHOI Ta cCUMETpuuHOi1 Kpunrorpadii. 3araibHa

cxeMa peaizallii HacKpi3Horo mudpyBaHHs MpeIcTaBiIeHa Ha puC. 1:

Mpusit!

! KIodA.

BigKpHTHIL
kmou b. MpusiTt!

L /

Puc. 1 — 3aranpHa cxema HacKpi3HOTO MUGPyBaHHS

BiblIicTh MOMIMPEHUX 3aCTOCYHKIB MIATPUMYIOTh HACKpi3HE MIH(PPYBaHHS
(TpoTe He 3aBXKIM 3a MPOMOBYAHHSIM) Ha OCHOBI ICHYIOUHMX TPOTOKOJIB. Po3risiHemo
x:

- Off-the-Record (OTR)

MoskHa BBaXaTH NIEPIIUM KPpUNITOTpadiyHUM MPOTOKOJIOM JIJIsl CHCTEMU OOMIHY
MUTTEBUMH TIOBIIOMJICHHSIMU, OCKIJIbKA HAJUXHYB pO3pOOHUKIB BCIX IHIIUX
MPOTOKOJIB, CTABIIM OCHOBOIO st HUX. CaM mpoTokoJ mpeactasienuii [6] y 2004
porii.

[IpoTokon 3axuiliae MUTTEBUN YaT 1 mepedady QaiiiB, ajlie HE MIATPUMYE
rpynoBi datu. [Ipote Taki moaudikamii sk mpOTR ta GOTR Bxe peanizyroTs 110
MOXJIUBICTb.

CumerpuyHe mm@pyBaHHS CEAHCOBOTO KIIFOYA 3IMCHIOETHCSA 33 JOTIOMOTOIO
AES y pexumi CTR (pexum miuuiabHUKA), IO JO03BOJISE 3a0€3MEUUTH «CITIPHE»

mupyBaHHS Ta MOXJIMBICTh 3allepeyeHHs] aBTOPCTBA TEKCTY, SKIIO HOro



NEPEXOIUIATh. Y3rOJKEHHS KIIOYIB Peali3yeThCcsl 3 BUKOPUCTAHHSAM METOAY OOMIHY
kpuntorpadiunumu kimodamu Jipdi-Xennmmana ans KOXKHOTO MOBIIOMIICHHS, TOMY
KJIFOU1 € KOPOTKOCTPOKOBUMMU Ta BIJIKUIAIOTHCS MICIIsI BUKOPUCTAHHS.

[Opunuuit miaxig aBreHTUdIKAMIi 32 AOMOMOrol HU(POBUX MIAMUCIB, IO
BUKOPHUCTOBYIOTHCS JJIsi ayTeHTHdiKalii moyaTkoBoro oominy kimodamu 3a [iddi-
XennMmana, 1 MAC-mianucis, 1o 3aaisH1 Ipy ayTeHTU]IKaIlil MOBIIOMJIEHb YaTy Ta
BCIX HACTynmHUX oOMiHax kimrodamu Jlipdi-Xemmana.

Takox aHOHIMHICTBH HE € BOYy0BaHOIO BiacTuBicTio O0e3neku OTR, ogHak s
il peamizamii MOXJIMBE BHUKOPHUCTAHHA TPOTOKOJIY VY TIOEAHAHHI 3 MEPEKEI0
aHoHiMHocTi Tor.

OTR mae neski HEeAOTIKU: KOPUCTYBaul MalOTh OyTH OHJIAMH ISl 3/I1IHCHEHHS
0OMIHY KJIF0OYaMu, a0y MOBIJOMJICHHS BiIIPaBUIKCH 3aiuPpoBaHUMU. 30Kpema, OyJio
JIOBEICHO MpOoOJIeMU y MEXaHi3Mi Ta BUSBIIEHO BPA3JIMBOCTI BIATBOPEHHS Ta KiJbKa
npo0ieM y MexaHi3mi aBTeHTudikai [7, 8].

- Signal (TextSecure, 1ioro monepeIHAIK)

[Iporokon Signal, 1m0 BUKOPUCTOBYETHCS B OJHOWMEHHOMY MECEHKEPI,
po3pobiiennii kommnaniero Open Whisper Systems. BHyTpiiins po6ota 0a3yeThcsi Ha
OTR. IIpoTokos BIPOBAKEHO /JIsI 3BUYAMHUX MUTTEBUX MOBIJOMIICHb Ta TAKOXK MPU
mudpyBaHH1 ayai0- Ta Bi1e0A3BIHKIB. [[pOTOKOI MPOMIIIOB yCHINIHO 30BHINIHIHN ayAUT
[9], 3a sIKUM BUKOHYIOTBCSI KpunTorpadiuyHi BUMOTH Ta BIACTUBOCTI O€3MEKH.

Januii  MmexaHi3M  HackpizHoro  mudpyBaHHS  MOOYJAOBAHHIMA Ha
KpunrtorpadiyHuX TpUMITHBaX emnTudHoi KpuBoi Curve25519 (po3pobiieHo Ha
ocuoBi ECDH — Elliptic curve Diffie—Hellman) (abo x Curve448), cuMeTpU4IHOMY
anroputmi AES-256, posmmpenomy meTosi motpiitHoro oOminy kmrodamu Jiddi-
Xennman (X3DH). V cxemi TextSecure nokpanieHo miaxig oominy kiatouamu Hiddi-
Xennmana[10], peamizoBanuii B OTR.

Signal 3a0e3medye TpsiMy CEKPETHICTh y ACHHXPOHHOMY cepemoBuii [11]
IUITXOM BUKOPHUCTAHHS HOBOTO KIJIFOYA CEAHCY JIJI KOXKHOTO HOBOTO TOBIJOMJICHHS.

JIJist IbOTO BU3HAYEHA KUIBKICTH MOMEPEAHIX KItouiB (pre-key) 3aBaHTaKy€eThCsS Ha



cepBep, AKMM X HajiiHO 30epirae. BianmpaBHUK OAWH 3a OAHUM iX 3alUTY€E IS
oJlep)KyBaya Jisl OOYUCIICHHS KIIOYIB IIH(pyBaHHS.

Buxopucranns Signal He 3a0e3neuye aHOHIMHICTb, X04a Maiike 1 HE 30upae
MeTaJaHi.

[Iporokon Signal mae BigkpuTwii kKom, a mporpama Signal € BiIKPUTOIO.
OpuriHaiibHa Bepcisi MPOTOKOJY Ta i1 MoJaudikallii MUPOKO BUKOPUCTOBYIOTHCS IS
HackpizHOTro mm@pyBaHHS B IHIIMX MecceHkepax: Facebook Messenger, Google
Allo, a takoxx WhatsApp, sikuii, 30kpeMa, 3aBJISKH JaHOMY MPOTOKOJY OTpUMAaB
3HauHui ycmix. Messages Bij Google Tex BUKOpUCTOBYE MPOTOKO Signal y moOy1oBi
HacKpi3Horo mm@pysanHs 175 noBigomiieHb RCS 151 3a0e3neuenns 0e3nexu.

- MTProto

Jlnst 3axucty 3B’ 513Ky Mecenpkep Telegram BUKOpUCTOBY€ BiacHe U (pyBaHHS
MTProto. Mae 181 Bepcii, nepiia 3 skux 0ysia po3KpUTHKOBaHa eKCIiepTaMu 3 O€3MeKH
[12]. Came kinneBe mudpyBaHHS MECEHIKED MIATPUMYE JIUIIE I CEKPETHUX YaTiB.
CxeMa Hackpi3HoOro mudpyBanHs y Bepcii 2.0 HaBeJieHO Ha puc. 2:

MTProto 2.0, part Il
Secret chats (end-to-end encryption)

Length Payload type Random bytes Layer IN_seq_no OUT_seq_no
32-Bit 32-Bit min 128-Bit 32-Bit 32-Bit 32-Bit
Message type Serialized message object Padding
32-Bit Variable length 12-1024 bytes
Secret Chat key Note:
generated via DH, periodically Payload contains length
regenerated for PFS and sequence numbers to be
_

checked by the receiving party
after decryption.

m mes-key

AES key
256-Bit
AES |IGE Encryption
AES IGE IV
256-Bit

L 4
key_fingerprint msg key
64-Bit 128-Bit Enerypted data

embedded into an outer layer of client-server (cloud) MTProto encryption,
then into the transport protocol (TCP, HTTP, ..)

Important: After decryption, the receiver must check that
msg_key = SHA-256(fragment of the secret chat key + decrypted data)

Puc. 2: Cxema HackpizHoro mudpysanus MTProto 2.0 [13]



VY BiakpuTid nokymeHTarli [13] 3a3HadyeHO, 110 KIIOYl TEHEPYIOThCA TEX 3a
normoMororo npotokony Jibdi-Xennmmana, SKuii B OpUTIHAIBHIA BepCii € Bpa3INnBUM
no MITM-ataku. Skmo kiarou Bukopuctano monan 100 pasiB s mumdpyBaHHS Ta
nemu@pyBaHHs, TO KJIIEHTH 1HIIIIOIOTH MOBTOPHY T'e€HEPAITIIO.

[Tporokon MTProto € mpomnpieTapHUM 1 JInIIE YACTKOBO BiIKpHUBA€E COO1 CBil KO
yCiM, III0O CTaBUTh MiJl CYMHIB pPO3yMIHHS peajlbHO BUKOPUCTAHUX METO/IIB
muQpyBaHHS.

Icnye GaraTo IHIIMX IPOTOKOJIIB HACKPIZHOTO MIMU(PYBAHHS Ta JOJATKIB IS
OOMiIHY MHUTTEBUMH TOBIJIOMJIEHHSIMU, $KI 1X BHUKOPUCTOBYIOTh. Hampuxmnan,
3acTOCYHOK Wire BUKOPHUCTOBYE MPOTOKOJ Mija Ha3Bot0 Wire (68 ocHogi axo2o medic —
Signal), ne Bukopucrano taki kpunrorpadiuni npumituu: Curve25519, ChaCha20 i
HMAC-SHA256. Threema — 3acrocyHok, 1o Biamosimae Bumoram GDPR,
BUKOPHUCTOBYE JJIs1 HackpizHoro mudpysanua NaCl, Bigkputy 0i0miorexy. [Jomarok
Keybase BukopuctoBye KiHlieBe mudpyBanHs Ha 06a3i PGP.

Otox, peanizaiis HACKpI3HOTO  MU(PPYBaHHA €  TOMIMPEHOK  Ta
PEKOMEHIOBAHOIO MPAKTUKOIO /ISl 3aCTOCYHKIB OOMIHY MUTTEBUMU TTOBIIOMIICHHSAMHU
3 KJIIEHT-CEPBEPHOIO apXITEKTYpOr0. bUIbIIICTh 3aCTOCYHKIB MPONOHYIOTh MIATPUMKY
HaCKpI3HOTO MIU(PYBaHHSA, TPOTE peai3yloTh 3 PI3HUMU OCOOJUBOCTSIMHU.
BnpoBamxkenHss HackpizHOTO MmU(pPyBaHHA JJIsi CHCTEM MHUTTEBOTO OOMIHY
MOB1IOMJICHHSIMU 30CEPEIKYETHCS HA BUKOPUCTAHHI ICHYIOUMX peaizalliii 0JJHOTo 3
NOMYJIIPHUX TIPOTOKOJIB MiJI Ha3BOKO Signal, M0 B CBOIO Yepry OPraHi30BaHO 3a
normoMoror mnpotokoiay OTR. Omnwucani TeopeTwdHi OCHOBH KPHUNTOTPa(idHOTO
aCIMeKTy  3axHUIIEHOCTI MECEHDKEpiB  IMOKa3yloTh, 10 OOMIH MHUTTEBUMHU
MOBIAOMJICHHSIMH, TIOMYJIIPHUM CIOCIO CIIKYBaHHS B peaIbHOMY 4Yaci, 3aCiyrOBY€ Ha
yBary JOCJTIJHUKIB O€3MeKu. BaxxIMBO po3yMiTH, IO 3aXMIIEHICTh CUCTEM OOMIHY
MUTTEBUMH TTOBITOMJICHHSIMU HE OOMEXKYETHCS JIUIE BUKOPUCTAHHSIM HACKPI3HOTO

mupyBaHHS.
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PO3B’SI3YBAHHS HEJIIHIHHUX PIBHSAHb MOBOIO PYTHON

The work presents the solution of a nonlinear equation. The separation of the
roots and refinement was carried out by the methods of half division, chords, Newton
and the combined method. The code is written in the Python programming language
using the NumPy, ScyPy libraries.

Keywords: nonlinear equation, numerical programming methods, Python,
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Bcmyn. Po3B’sa3yBaHHS anreOpaiyHUX Ta TPAHCLICHIEHTHUX PIBHSIHB MOXKE OyTH
CaMOCTITHUM 3aBAaHHSAM a00 CKJIaJ0BOI0 YAaCTUHOIO CKIJAJHINIMX 3aB/aHb.
IIpakTdHa IIHHICTH YMCEIHLHUX METO/IIB B 000X BHIAAKaX BU3HAYAETHCS IIBUIKICTIO
Ta €(EeKTUBHICTIO OTPUMaHHS pO3B'sI3Ky. BubOip BIANOBIAHOrO aJIrOPUTMY IS
PO3B'sI3yBaHHS PIBHSHB 3QJICKUTH BiJl XapaKTepy 3aBAaHHs. 3ajadi, 110 3BOJSTHCS J10
PO3B'sI3yBaHHs alreOpaiuHuX Ta TPAHCIIEHACHTHUX PIBHSIHB, MOYKHA KJIacu(PiKyBaTH 3a
KUIBKICTIO PIBHSIHb, NTepeA0auyBaHOTO XapaKTepy 1 KUTbKICTIO PO3B'A3KIB.

Po3B's3yBaHHsI piBHAHb POXOIUTH Y ABa etanu [1]:

— 3HAXOJ[KEHHS HAOJIMKEHUX 3HAYEHb KOPEHIB (BIIOKPEMIICHHSI KOPEHIB);
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— YTOUYHEHHS HaOJM)KEHUX 3HAY€Hb KOPEHIB.

3aranbHUX METOIB BIJOKPEMJICHHS KOpPEHIB He iCHye. MeTonu yTOYHEHHS
HaOIMKEHUX 3HAUYCHb KOPEHIB MPU PO3B'SI3yBaHHI HEJIHIMHUX PIBHAHb TAKOTO THITY
MOJUISIOTHCS Ha MPsAMI 1 1TEpalliiiHi.

[IpsmMi MeTOAW MO3BOJISIOTH 3HAWTH PIMICHHS 3a JOTOMOTOK GopMmyn i
3a0e3MeuyloTh OTPUMaHHS TOYHOTO po3B's3Ky. [Ipukiiamom npsIMUX METOMIIB €
dopmyna A BU3HAYEHHS KOPEH1B KBaJAPATHOTO PIBHSHHS.

B irepamiiinux MeTojax 3alae€Tbcs MpOLeIypa pPO3B'A3yBaHHS Y BUIJISIIIL
0araropa3zoBOro 3aCTOCYBaHHS MEBHOTO alropuTMy. OTpUMaHUM PO3B'SI30K 3aBXK]IU €
HaOJIMKEHUM, X0Ua MOKE OyTH CKIJIbKM 3aBrOJIHO OJIM3bKUM /10 TOYHOTrO. ITepaitiitti
METOJIM 3pYUHI IS peaizallli Ha KOMIT I0Tep.

VY KOXHOMY 3 LMX METOJIB BBAXKAETHCA, IO 3ajaya MOJAra€e y BIAUIYKAHHI
TifcHUX KopeHiB piBHsSHHA f(x) = 0.

Mema pob6omu: pPO3B’S3aTH HENIHIAHE PIBHSIHHSI METOJAMH IOJIOBUHHOIO
JUJIEHHSA, METOJAOM XOpJ, MeTojgoM HploToHa Ta KOMOIHOBAaHMM METOJIOM 3
BUKOPUCTAaHHSM MOBHU TmporpamyBaHHsi Python. IlopiBHATH oOTpuMaH1 pO3B’SI3KH.
3poOuTH BUCHOBKH.

Heniniiine piBHAHHS Oyze po3B’A3aHO HACTYITHUMU METOAAMMU:

— METOJ] TIOJIOBUHHOTO JIIJIEHHS - HAUMPOCTIINIMN METOJ YTOUHEHHSI KOpEHS
PIBHSIHHSI, 301raerbcst A Oynb-sIKMX HeNepepBHUX (yHKIIM, B TOMY 4YHCIHI
HeaudepeHIinoBaHNX ; MBUAKICTh CXO/KCHHS HEBEINKA,

— METOA XOpA - OJAWH 3 HAWOUIBII TMOIIMPEHUX METOMIB PO3B’SI3aHHS
anreOpaiyHuX 1 TPAHCLIEHJIEHTHUX PIBHSAHB; METOJ 3a0e3leuye MBUIKY 301KHICTb,
HI’K METOJ, IIOJIOBUHHOT'O JIJICHHS;

— MetoJ HproToHa (IOTMYHMX) — MOMYJISIPHICTH LIBOIO METOJa 0O0yMOBIIEHA
TUM, 10 Ha BIIMIHY B1JI IBOX MOTIEPEIHIX 3aMICTh IHTEPIOJIALII TTO TBOM 3HAYEHHSIM
¢dynK1ii B MeTo11 HproTOHA 3MIMCHIOETHCS €KCTPATIONISAIIS 33 JJOTTOMOTOI0 IOTUYHOT 10

KPUBOI1 B OJIHI# TOUIIl [2]; METO BIIOMUNA CBOEIO IIBUIKOK 3015KHICTIO;



— KOMOIHOBaHMI METOA - METOAU XOpJ 1 HploTOHa 4acTo BUKOPUCTOBYIOTH B
MOE€THAHHI OAMH 3 OJHUM, 1 MPOIEC YTOYHEHHS KOPEHS HENIHIMHOTO pIBHSHHSA
HPOXOJUTH IIBULIE.

Ilocmanoexa 3a0aui. Po3B’s3aTu HENiHINHE PIBHAHHS

3x*—2x3—6x24+x—-4=0
3 TounicTio 70 0,0001. Binokpemutu KopeHi. Y TOUHEHHS] KOPEHIB IPOBECTH METOIOM
MTOJIOBUHHOTO IUICHHS, METOJIOM XOP/I, METOJI0M HbI0TOHA 1 KOMOTHOBAaHUM METOIOM.
ImmiopTyemo HeoOxiaH1 610mi0Teku (Puc. 1).

import math
import numpy as np
from scipy.misc import derivative

Puc. 1. IMnoptyBanss 6i10110TeK
BinokpemitoeMo kopeHi piBHSHHSA. 1 1boro 3a Jomomoror mukiny for
PO30MBaEMO YHCIIOBY BiCh Ha BIJIPI3KK OAMHUYHOI IOBKUHU T4 00UHUCITIOEMO 3HAUCHHS
3a/1aHoi (PYHKIIIT HA KIHIX OTPUMAHUX BIAPI3KiB. SAKIIO QYyHKIIS HAa KIHIAX BIIPI3KY
Ma€ 3HAYEHHS PI3HUX 3HAKIB, TOJI Ha JIaHOMY BiAPI3KY iICHY€ KOpiHb. B pesynbrarti
BIZIOKpEMIICHHSI KOPEHIB OTPMMA€EMO HACTYIIHI BIAPI3KH, 1110 MICTATh KOpiHb [-1, -1],
[1, 2].
Jaumi 3anumemMo QyHKINT AJi1 YTOUHEHHSI KOPEHIB 3aJJaHUMHU METO/IaMH.
Posrnsitnemo kox Ha mpukiadl meroaa xopA. IloxigHy apyroro mnopsaky
obuuncoemo 3a nonomoror derivative (f, a, n = 2). 3agaHoi TOUHOCTI AOCITAEMO 3a
nornomororo mukiy while (abs(xi_1-xi)>eps): (Puc. 2).
def hord (a,b,eps): #memod xopd
if (f(a)*derivative(f,a,n=2)>0):
x0=a
xi=b
else:
x8=b
xi=a

xi_1=xi-(xi-x@)*f(xi)/(f(xi)-f(xe))
while (abs(xi_1-xi)>eps):

xi=xi_1
xi_1=xi-(xi-x@)*f(xi)/(f(xi)-f(xe@))
print('x= ', round (xi_1,5) , ' - Chord method")

Puc. 2. Meron xopn



B pesynbraTi nmpoBeeHUX 00YHCIEHb OTPUMAEMO HACTYIHI pe3yibratu (Puc.
3).

Found segment: [-2, -1]
Found segment: [1, 2]
Solution of a nonlinear equation on a segment [-2, -1]

x= -1.86876 - Half division method

x= -1.86863 - Chord method

x= -1.86145 - Newton's method

x= -1.06074 - Combined method

Solution of a nonlinear equation on a segment [1, 2]
Xx= 1.31442 - Half division method

x= 1.31432 - Chord method

x= 1.31486 - Newton's method

Xx= 1.31448 - Combined method

Puc. 3. Pe3ynbrat 00uuciIeHb

I3 oTpumaHux pe3ynbTaTiB 0auuMO, IO PO3B’SI3KH, OTPUMAaHI JJisi BIAPI3KIB
PI3HUMH METOJaMU CIIBIA/IAI0Th 13 3a/1aHO0 TOUHICTIO.
[ToBHMi1 KkoOm peamizalii 3aaadi 3HAXOAUTHCS Yy BIAKPUTOMY JOCTYIN 3a

nocunangusam: https://github.com/FIOWB21/nmp

Bucnosku. B po0OTI pO3rasHyTO TEOPETUYHI XapaKTEPUCTUKU 1 MPAKTUYHO
peanizoBaHi OCHOBHI METOJIM PO3B’SI3aHHS HENIIHIMHUX PIBHSHbD.

MeTtoro pociimkeHHst 0yyio po3B’si3yBaHHS HEIIHIMHOTO PIBHSHHS METOJAMHU
MOJIOBUHHOTO JINIEHHS, X0op/I, HpioTOHA 1 KOMOIHOBaHMM METOIOM 3 BUKOPUCTAHHSIM
MO>KJIMBOCTEH MOBHU nporpamyBaHHs Python. IcHye BennuesHa KibKicTh 010110TEK,
SIK1 JTO3BOJISIFOTH BUPIIIYBaTH HAaWPI3HOMAaHITHIIII 3aBJJaHHS 33 JJOTIOMOTOIO I1i€1 MOBH.
NumPy € ocHOBHOIO 6i61i0TeK00 A1 HayKoBHX 004ncieHs Ha Python [3]. Ii moxna
BUKOPUCTOBYBATH JUISI BUKOHAHHS SK MPOCTHX, TaK 1 JOCHTHh CKJIAJHUX HAYKOBHX
pO3paxyHKiB, B TOMY YHCII JUIsi PO3B’S3yBaHHS 3a7a4 YHCEJIBHHX METO/IIB
porpamMyBaHHS.

[TpoanamizyBaBIIM OTpHMaHi pe3ybTaTH, MOXHA CKa3aTH, IO PO3B’SI3KH
PIBHSIHB, K1 OJM3BKI JO PO3B’S3KIB aHATITUYHUM CIIOCOOOM 3ajieXaTh BiJ BUOOPY

ITOYaTKOBOI'O 3HAUYCHHA X Ta BBGJICHO'I. TOYHOCTI.
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3ACTOCYBAHHA OHTOJIO-OPIEHTOBAHUX CUCTEM B CO®EPI
BE3INEKH NTPOAYKTIB XAPYYBAHHAA

Ilpobnema b6e3neunocmi npooyKmie xapuy8auHs Npeocmasiic cooor CKIAOHY
KOMNIIeKCHY npobnemy. Po36’sa3anns axoi 3anedcums 6i0 GUKOPUCMAHHS HASLGHUX
inghopmayii ma 3nans. B pobomi posenanyma akmyanibHicmb GUKOPUCHAHHS 3HAHHE-
OPIEHMOBAHUX THHOPMAYTUHUX MEXHON02TU OJisl YIPAGIHHA Oe3neyHiCmI0 NPoOyKmie
xapuyeanns. Haeeoeni npuxnaou onmonoziunux cucmem. Ilpeocmasnero nioxio wyo0o
BUKOPUCMAHHS OHMOJIO2IU MA KOHMEKCMY O/ NIOMPUMKU NPULUHAMMS pDiuleHb 8
cucmemi YnpaeiiHusa 6e3neuricmo npooyKmie Xapuy8anHs.

Knwouosi cnosa: 6esnexa npodykmie xapuyeaHus, OHMONOIYHA cucmemd,
VAPABAIHHA 3HAHHAMU.

The problem of food safety is a complex problem. The their solution depends on

the usage of available information and knowledge. The paper considers the relevance
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of using knowledge-oriented information technologies for food safety management.
Examples of ontological systems are given. An approach to using ontologies and
context to support decision-making in the food safety management system is presented.

Key words: food safety, ontologscal system, knowledge management.

[Ipobyiema Ge3MeYHOCTI MPOAYKTIB XapuyBaHHS IPEACTABISAE€ COO0I0 CKIAIHY
KOMIUIEKCHY TpoOsiieMy. Po3B’s3aHHS sIKOT 3aJI€KUTh BiJ BUKOPUCTAHHS HAasBHHUX
iHpopMmarii Ta 3HaHb. [Ipu HLOMY HEOOXITHO PO3MILAATH MYJILTHIUCHUILIIHAPHI
cdepu, 1110 OB’ s13aH1 3 O€3MEKOI0 MPOAYKTIB XapuyBaHHs, iX B3a€MO/I1i Ta 1IHTErpallii.
VYropaBiniHHA Ta BHUKOPUCTAaHHS 3HAHb CBHOTOJHI PO3TIISIIAETHCS SIK TOTY)KHA
KOHKYpEHTHA TiepeBara Ha IiJIMPUEMCTBI, OPIEHTOBAHOMY Ha MOCTIMHI 3MIHU JIJTOBUX
MPOIIECIB, Ta OCHOBOIO [IJIsi IMIJABUIIEHHS >KUTTEBUX CTAHIAPTIB Ta 3a0€3MECUCHHS
0€3MeYHOr0 JKUTTA JIIOJUHU, TOMY JJIS PO3B’S3aHHS PI3HUX MPUKIATHUX 3a7a4
HEOOX1JTHO MaTh PO3BUHEHI 3aCO0M JJIsi YIPaBJiHHS, JOCTAaBKM Ta BUKOPUCTAHHS
3HaHb.

CyyacHi 3HaHHEOPI€HTOBaH1 1HPOPMAIIifHI TEXHOJOTIi € 0a3010 JJIs peaizaiii
e()eKTUBHUX CUCTEM PO3B’sI3aHHS 3a]1a4y 0€3MEeYHOCTI MPOAYKTIB XapuyBaHHs. OHI€0
3 HUIed TakuX 1H(QOpMAUIAHUX TEXHOJOrIi € 1HTErpyBaTM HAKONWYEHl 3HAHHS 31
3HAHHSIMU 3allIKaBJICHUX 0Ci0 Ta BUKOPHCTOBYBATH iX JIJISl PO3B’SA3aHHS BIJIMOBITHUX
3a/1ay4 3 0e3MeKu MPOIYKTIB XapuyBaHHs. [Ipy n1boMy B paMkax Takux iH(popMaliitHux
CUCTEM MMOBUHHA OYTH MOXJIUBICTh OTPUMYBATU PEJIECBAHTHY, 3p03yMLIY, peajbHy Ta
JOCTYIIHY KOHTEKCTHY 1HGoOpMaIlito Il pO3B’sA3aHHS KOHKPETHI 3ajadyi, Mo
OpIEHTOBaHI Ha KOHKPETHI LIl Ta € crneuu(PiuHUMH JUisi KOPUCTyBadiB abo rpyI
KOPHUCTYBaiB a00 I pO3yMiHHS IIEBHOTO MPOIIECY MIPH MPUUHATTI PIIIICHb.

ToMmy € akTyalbHOIO TIATPUMKA PO3B’A3aHHS 3a7au O€3MEYHOCTI MPOAYKTIB
XapuyBaHHS 3 BAKOPUCTAHHSM 1HTEICKTYyaIbHOI CHCTEMH, pO3pO0JICHOT HA MPUHITUTIAX
1H)KeHepli 3HaHb B MEBHIM MpeIMeTHiM obsacTi. B sikocTi cyyacHOT0 1HCTPYMEHTY AJIst
peanizalii BUIlle HaBeJEHOTo OyIeMO pO3TJIsaTh OHTOJIOTII Ta OHTOJOTTUHMM TT1IX1]]

710 MATPUMKH PO3B’sI3aHHS 3a7a4 Oe3MeKu MPOAYKTIB XapuyBaHHSI.



OCHOBHOIO TIEpPEeBarold BUKOPHUCTAHHS OHTOJOTIYHOIO MIAXOAY € IIJIICHUM
MiIX11 0 TPOIECIB PO3MOBCIOKCHHS 3HaHb. [lim OoHTOJNOTIEI0 OymeMoO pO3yMiTh
CUCTEMY, WIO OIHCY€E CTPYKTYypy TMEBHOI MpoOjeMHOI o06yacti abo MHOKHUHU
mpoOJeMHUX 00JlacTeld Ta CKJIQNAa€Tbcs 3 MHOXHHHU KJAaciB TIOHSTh, 3B'S3aHUX
BITHOIIICHHSIMH, X BU3HAYEHBb Ta aKCiOM, IO 3a/1af0Th OOMEXEHHS Ha THTEPIPETAIliio
IIUX TIOHSATH B paMKax JaHoi MmpoosieMHo1 obiyacti abo ix MHOXuHHU [1]. MeTa Takoi
OHTOJIOTIi MOJsATaE B TOMY, 00 3a0€3MeYNTH 1HTETPOBAaHY KOHIIENITYaJbHYy OCHOBY
JUIsl TOTO, II00 BOHA Oyja BU3HAUYe€Ha, 3p03yMija, CTPYKTYpOBaHa Ta MpeCcTaBisiia
SBUIIIA PU TIPUNHSATTI pimieHb 3a nonomoru CIITIP.

CpOroJiHi BX€ ICHYIOTh ME€BHI OHTOJIOTII, SIKI CTOCYIOThCSI O€3MEKH MPOIYKTIB
xapuyBanHs, Hanpukiag, AGROVOC [2], FoodOn [3], FoodWiki[4], Open Food
Facts [5], Food Product Ontology [6], ONTO-FP[7], FOODSI8], Food Ontology[9].

PosrisiHeMo nieski 3a3Ha4eH1 OHTOJIOT0-OPiIEHOBAHI CUCTEMH.

AGROVOC [2] € BenukuM 0araTOMOBHUM Te€3aypyCOM, IO OXOILTIOE BCl
obiacTi  3HaHb, WO MPEACTABISAIOTH IHTEpeC g MPOJOBOIBYOI  Ta
cibchkorocnogapebkoi  opranizamii OOH (®AO). Bona Bxitouae B cebe
TEPMIHOJIOT1IO, SIKa ITMPOKO BUKOPUCTOBYETHCS B MPEAMETHUX O0IACTSIX ClLICHKOIO
rocrnojapcTBa, pubanbCTBa, JICOBOIO TIOCHOJAPCTBA, XapyoBId Ta CYyMIKHHUX
obnactsax. CnoBHUK ckiangaerbes 3 Outbi Hixk 32 000 mousTs, 10 40 000 TepMiHIB Ha
23 wmoBax. AGROVOC BHUKOpPUCTOBYETHCSI B CIELIATI30BAHUX EJIEKTPOHHUX
61610TeKax 1 MUGPOBUX CXOBUII JIJISl 1HAEKCYBAaHHS Ta MONIYKY JaHUX.

FoodOn [3]- ue oHTOMOrisl, 110 HampaBieHa Ha PO3POOKY CEMaHTHYHOTO
MPEJCTABIICHHS 3HAaHb IIOJO XapyoBOi O€3MeKu, TMPOAOBOJIBUOI  OE3IeKH,
CUTbCHKOTOCTIONIAPCHKUX Ta TBAPUHHUIIBKUX MPAKTHUK, TOB'I3aHUX 3 BUPOOHUIITBOM
XapyoBUX MPOAYKTIB, KYJIHAPHUMH, XapUOBUMHU Ta XIMIYHUMHU IHTpEIIEHTAMU Ta
nporecamu. FoodOn - 11e KOMITJIEKCHUIA pecypc OHTOJOTIT 3 BIIKPUTHUM KOJIOM, IO
0a3yeThCs Ha i€papXii TEPMIiHIB, IO OXOIUTIOE CHPOBUHY Ta il OCHOBHI KOMIIOHEHTH,
TEPMIHH, 1O MOB’sA3aH1 3 MaKyBaHHSIM, MPUTOTYBAHHAM iK1 Ta KOHCEpBallii, a TAKOXK

PI3HI CTPYKTYpH Ta CKJIAJ] Pi3HUX MPOAYKTIB XapuyBaHHSI.



FoodWiki [4] € oHTO/IOrOKEpOBAaHOI, MOOUTBHOK 1H(HOPMAIIIHOK CHCTEMOIO
OXOpPOHHU 3JI0POB'Sl 3 MHUTaHb OE3TMEYHOTO CIIOKWBAHHS MPOAYKTIB XapuyBaHHsA. Lle
JI03BOJISIE KOPUCTYBayaM/TalliEHTaM B TpyIax pU3UKy aHali3yBaTHU Ta KOHTPOIIOBATU
ix cmmoxxuBaHHA k1. L{g cuctema BKiItoyae 6a3u 3HaHb Ta MEXaHI3MH TONIYKY, K1 HA
OCHOBI 3allUTIB KOPUCTYBadiB PEKOMEHAY€E BIAMOBITHE CIIOXHBAaHHS TPOIYKTIB
XapuyBaHHS.

Food Product Ontology [6] onucye Xxap4oBi MPOAYKTH Yepe3 3arajbHe MOJaHH!,
CJIOBHHMK JJig 00JIacTI XapyoBOTO TPOAYKTY, 100 JOMOMOITH BHUPOOHUKAM,
PO37ApiOHUM TOPTOBISIM, YPSTy Ta IHIIIMM YCTaHOBaM MyOJIiKyBaTH CBOIO 1H(GOpMAIIiio,
IO BIJHOCSATHCSA A0 I[l€l 00JacTi TaKUM YHUHOM, OO 3a0€3MeYuTH MaKCHMaIbHHUI
noBTopHe BUKOpUCTaHHS naHux. Food Product Ontology po3mmproe mumpoko
BUKOPHUCTOBYBaHY CTaHAAPTH30BaHY OHTOJIOTIIO JUIsI TPOAYKTH, I[IHU Ta IHIIY
iH(dopmarrito, mo HazuBaroTh GoodRelations [6], sika € OHTOJIOTIEIO OMKUCY TOBAPiB Ta
MOCJIYT 3 BUKOPUCTAHHSIM TOBapHUX CTPYKTypoBaHUX naHux B RDF.

FOODS [8] — € oHTOJNOTO-KEpOBaHA CHCTEMa, 10 po3podiieHa B Taimanmi Ta
HaIpaBJeHa Ha CTBOPEHHS CHCTEM XapudyBaHHS JIJISl JIFOJICH, 1110 XBOPIIOTh EBHUMU
XBOpoOamMu, Ta TUTAHYBAaHHS MEHIO IS IuX Joaei. OHTONOTIS M0 BXOIUTH 0
FOODS, mictuth cneuu@ikamii 1HIpeIieHTIB, peYOBUH, (DAKTIB XapuyyBaHHS, IO
PEKOMEHIOBaH1 JI0 HIOJICHHOTO CIOKHUBAHHS Yy pO3pi3l PI3HUX PEriOHIB, CTpaB Ta
MeHto. ExcrieptHa cuctema B FOODS nonomarae 3HaiiTu BiAnoBigHe Omron0 abo
MEHIO IS CIIO’KMBayva, KilieHTa abo KieHTa, siskuii Bukoprucroye FOODS. B FOODS
ICHYIOTh JIBa Pi3HUX 1HTep(deiicu 3amexHOo BiJl poJii KOPUCTyBaua: JJid KyxapiB a0bo
JOJIEH, [KI TOTYIOTh 1KYy; JJId KJIEHTIB a00 KOPUCTYBadiB, IKI XOUyThb OTPUMATH
nopagy Mpo XapuyBaHHS ab0 OaXarouuWx 3aMOBUTH ICHYIOUM CTpaBH, TOOTO B
pecTopaHi.

[IpencraBneni oHTONOTIT Ta 1X 3aCTOCYBaHHS BHW3HAYAIOTh IOTEHITIAT
BUKOpHUCTaHHS 1H(OpMaIlli mo/10 NpoAyKTIB XapuyBaHHS Ta iX Oe3medHocTi. Xoua
YKOJIHA 3 HABEJICHUX OHTOJIOTIN HE € TTOBHICTIO BCEOCSHKHOIO 3 TOUKU 30py MacIiTabiB
Ta cepu OXOIJICHHS, BOHU 3aJTUIIAIOTHCS XOPOIIUMHU TTPUKIIAaMH, Ta € OCHOBOIO TSI

p03p06KI/I HOBUX ,Z[O,Z[aTKiB A1 BUKOPUCTAHHA  CIIOKHMBAa4YaMH, CTYACHTaMH,



JepXKaBHUMHU OpraHaMd TOIIO [IJIsi PO3B’s3aHHSA 3a7ad 3 OE3MeKH MPOIYKTIB
XapuyBaHHS.

B IucturyTti kibepuetukn HAH VYkpainu npu BUKOHaHHI HAYKOBO-IOCHITHUX
pOOIT 1010 CTBOPEHHS TEXHOJIOT1H MIATPUMKH MPUUHSITTA PIlIEHb A7 pPO3B’A3aHHSA
3a1a4 Oe3MeKu MPOIYKTIB Xap4uyBaHHA Oynu po3poliieHi iHQOpMaliiiHi TeXHOJIOTI,
K1 0a3yIOThCS Ha 3HAHHAX y BUIVISAL OHTOJOTI Ta koHTekcTy [10]. Takmit miaxin
BU3HAYAE MIAXOJU, METOAM Ta aJTOPUTMHU MIATPUMKH MPOLECIB MPUIHATTS PIIICHb,
IO OMHCYIOTHCA B paMKaX acoI[iaTHBHOI CHCTEMH OHTOJOTIN Ta ONMUCYIOTh JIAHIIIOT
3a/laya — MOJIEJIb — METOJI - pealli3allis 3 BpaxXyBaHHSM MHOKMHHM KOHTEKCTIB. JlJis
MpE/CTaBJICHHS 3HaHb OyJI0 BHUKOPHUCTAHO BHKOPHUCTOBYETHCS B3a€MOIIOB’SI3aHY
MHOXXMHY OHTOJIOTiM, M0 MpeacTaBisie co00l0 OaraTOpiBHEBY acCOIIaTUBHY
CTPYKTYpY, L0 BKJIIOYAE METAa-OHTOJIOTII0 200 OHTOJIOTII0 BEPXHBOIO PiBHS, 0a30BY
OHTOJIOT110, KOHTEKCTHY OHTOJIOTiI0, MHOXXHHY OHTOJIOT1H MpEeAMETHOI 00JacTi, 10
BKJIIOYA€ TIPEJICTABIICHHA 3aJlad MpeAMETHOI 00JIacTi, OHTOJIOTIN MpeaMETHO-
dbopmanbHOTO Ta (OPMATBLHOTO MPEACTABICHHS, OHTOJIOTIIO pealli3alliif, 110 BKII0Yae
OMKC TPOrPaMHOrO 3a0e3MeUeHHs IS MIATPUMKH MPUHHATTS PIillleHb, OHTOJIOTIIO
MIPEACTABICHHS] KOPUCTYBada Ta B3a€EMOJIl 3 HUM, MOJIE]Ib MAIIMHA BUBEICHHS, 110
ACOIIIIOETHCS 3 TTOOY/IOBAHOIO OHTOJIOTIYHOK MOJEUII0. MeTa OHTOJIOrII MoJsrae B
TOMY, 1100 3a0€3MeUUTH THTETPOBAHY KOHIIENITyaJIbHY OCHOBY ISl TOTO, 1100 BOHA
OyJia BU3HAYCHA, 3p03yMisia, CTPYKTypOBaHa Ta MPECTABIISIIA SBUINA TP MPUHHSTTI

pimens 3a gqornomoru CIIITP.
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BUKOPUCTAHHS ITPOBUX PYIIIIB JIJISI HONEPEJHBOI
NIAI'OTOBKU APTUJIEPUCTIB

30UTbIIIEHHST KUTBKOCTI OCOOOBOTO CKJIaay BIACHKOBUX (DOpMyBaHb YKpaiHU
MPUBOANTH J10 HEOOXIAHOCTI B MIATOTOBII HOBOOpAHIIB, IO, B CBOIO YEpry,
CIPUYUHSIE 32 COOO0I0 301TIBIIIEHHSI BUTPAT PECYPCIB y BUTJISAI HABYAIBHUX MaTEpialliB
Ta 1HCTpYyKTOpiB. He 3Ba)karounm Ha JOMOMOTY 3axXiJIHUX NapTHEPIB Ta BXKE HasBHI
HaBYaJIbHI OCEPEJIKH, BCE I1I€ € HEOOX1AHICTh Y ONTHUMU3AIlli HABYaHHS Ta IiBUILICHHI
e(EeKTUBHOCTI I1ATOTOBKH.

OgHumMu 3 BaplaHTIB aJIbTEPHATUBHOI MIATOTOBKA € KOMII'FOTEPU30BaHI
TPEHaXXEPH, 1110 OJHAK TaKOXK MOTpedye caM TpeHaKep, Ta clieliagi3oBaHe NporpamMHe
3a0e3neuenHs (I13), B sxomy BIIOYBa€eTbCs CHUMYJSLIA BINCHKOBUX TPEHYBaHb.
[Tpuknagamu takoro 113 moxe ciyrysaru Virtual Battlespace 4 ta Virtual Battlespace
3 Big yechkoro po3poOHuka Bohemia Interactive Simulations. Ile I13 mo3Bossie
CUMYJIIOBaTH MAaKCUMAaJIbHO HAOIMKEHUW 10 PeanbHOCTI 3aralbHOBIMCHKOBHM 01l 3
BUKOPUCTAHHSM TEXHIKH Yy OyIb-IKOMY MICIII 3€MHOI KyJi, 30KpeMa, Iie Ja€
MOXJIMBICTh  BIANPAIbOBYBAaTH BUKOPUCTaHHS TEBHOTO 030pO€HHS, OyIh 1Ie
KpyIHOKaIi0epHa r'BUHTIBKA, OpOHEMAIIMHA YA MIHOMET.

Ha ocnoBi 1mporo II3 cTBOpIOIOTH I1HTErpOBaHI TPEHAXEPHU, SK-OT, BIJ
KOHCTpYKTOpchKoro 0ropo Jlorika. Kb Jlorika cTBOpUiIo0 KOMIUIEKCHUI TPEHAXED, 10
CKJIQ/Ia€ThCS 3 PEAJICTUYHOTO MaKeTy MIHOMETY, BIpTYaJbHOI pealbHOCTI Ha OCHOBI
VBS 4 Ta nporpamuoro komiuiekcy «KpomuBa», mo Hapa3l BUKOPHCTOBYETHCS
HalllMMHU BIACHKOBUMHM Ta TpOMIIOB O0HOB1 BumpoOyBaHHsA. [lum TpeHaxkepom

KOPUCTYIOThCS, mounHatoun 3 2014 poky, Ta BiH J03BOJISE MPAKTUKYBAaTH HABUUYKH
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cTpinbOu 31 120MM MiHOMETIB PaJTHCBKOTO Ta YKPaiHCBKOTO 3pa3KiB, HANMPUKIIAJ,
2b11, MII-120 Ta M-120 «Momot».

Opnak rocrae 1ie ojHa rnpooiema — HeoOx1IHICTh npuadaTu 113 abo o6nagHaTH
TpeHaXep, MmO 3aiiMae 4yac Ta rpomr. Tomy, s BBaKar HEOOXITHUM pPO3POOUTH
OE3KOIITOBHI ATbTEPHATHBH, SKi JOCTATHHO BCTAHOBUTH Ta 3aITyCTHUTH.

MOXXJIMBUMHY NIISIXaMH PIIIEHHS € po3po0Ka TaKUX 3aCTOCYHKIB 3a JIOOMOTOI0
irpoBux pyuriiB, Hanpukiaa Unity a6o Unreal Engine. IlepeBara mux 3acTOCYHKIB
Oyne y HeooximHocTi uie ogHoro K mis mouatky TpeHyBaHHS 0COOOBOTO CKJIAMTY.

OcCkUIbKH apTWIIEpiiichbKa CIpaBa € OJHUM 3 JOBOJI CKIAJHUX HAMpSMKIB,
BBaXaro JOIIbHUM CKOHIICHTPYBAaTUCh came Ha IiboMy. [lepiiioueproBorwo 3agadeio
MOHa 00patu po3pooOKy 113 3 BegeHHSI MIHOMETHOTO BOTHIO 3 IIXOTHUX MiHOMETIB.

3aranom, s pO3yMiHHS, OIMII0 HEOOXIJHO BMITH NpPALIOBATA 3 OOpaHUM
MIHOMETOM, Oynb TO paasHcbkuii 82-MMm MiHoMmeT 2b14 «IlogHoc» um 60-mm
aMepUKaHChbKUN MiHOMET M224, 3 fioro mpUIUIBHUMU MpUIalaMi, 3 T0AATKOBUMU
IHCTpyMEHTaMH, Hanpukian, Oycomi IIAB-2M, kapTu Ta 1HCTpYMEHTH [0 HUX,
HABYUTHUCS OPIEHTYBAaTHUCA 32 KOOpJAWHATAMU Ta apTHICPIACHKUMHU TaOJUIISIMHU.
Takoxk, 10JaTKOBOIO MepeBaroro Oye TeopeTUYHE HaBYaHHA (I3UYHUM SIBUILIAM, 11O
CTOSITh 32 IMOJLOTOM CHapPSITy YU MiHH, /)K€ HABITh JOCBITUEH1 O1MI11 MOXKYTh HE 3HATH
IIOTO.

To6T0, y po3p0061eHOMY 3aCTOCYHKY Ma€ OyTH TeopeThuuHa 6a3a, 0akaHO HaBITh
BIpTyaJIbHUM 1HCTPYKTOp 1 BOYyJOBaHUM MaHyal, Ta caMm HU(POBHI TpeHaXep, 10
HAJACTh 3MOTY BIITOYUTH MOCIOBHICTh /I 10 aBBTOMATU3MY.

IrpoBi pywiii 13-3a HAsIBHOCTI BEIMKOI KIJTBKOCTI HABYAJIBHUX MaTepiajiiB Ta BXKeE
IIICOTOBJICHUX JI0 BUKOPHCTaHHS MOJIeeH 00’ €KTiB TO3BOJISIOTH BITHOCHO IIBHJIKO
peainizyBaTu noaiOHUIN TpeHaxep. Takox, y pa3l He0OXiTHOCTI, MOXHA MiATOTYBaTH
CHEIIaJTICTIB-IHCTPYKTOPIB, 110 3MOKYTh BHOCHUTH KOPEKTHBH Y HaBYAIbHI CIICHApII,
110 301IBIINUT BapiaTUBHICTH TOCBIAY BIHCHKOBOCIYKOOBIIIB.

Unity BIiAmoBijae BUIE3raJaHMM BHUMOTaM JO pYyHIiB Ta € OJHUM 3
HaWUMOMYJIAPHINIUX ITPOBUX PYIIIiB 3arajioM. 3 MbOT0 BUIUIMBAE, 1m0 Unity Bke Mae

BEJIUKY 0a3y KOpUCTYBayiB Ta MOAYJIIB, IO MPUCKOPUTHh MOUIYK KOMaHAM JJIst



PO3po0KHU Ta camy po3poOKy 3aCTOCYHKY. SIK pe3yibTaT e JO3BOJIUTH MAaKCUMAIIbHO

e(eKTUBHO 3MIHIOBATH MPOIAYKT MiJl HOTPeOU KOPUCTYBAUiB Ta MOKPAIyBaTH HOTO.
OTxe, BUKOPUCTAHHS ITPOBUX PYLIIiB JJi1 CTBOPEHHS BIHCHKOBUX CUMYJISITOPIB

3arajJjoM Ta  apTWICPINCHKUX  30KpeMa  30UIBIIMTH  SKICTh  IIATOTOBKH

BIMICHKOBOCITY>KOOBIIIB 1 3MEHIIIUTh HEOOXITHI JJIA MHOTO MaTepiaibHI Ta JIOJCHKI

pecypcu.
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IMPROVING AND IMPLEMENTING BLOCKCHAIN-BASED SYSTEM IN
EDUCATIONAL FIELD

This paper proposed new unified algorithm for plagiarism detection based on
Ethereum blockhain ecosystem with similarity detection SimHash algorithm which
works on around multi - billion pages in a reasonable amount of time. Blockchain will
act as a transparent technology against unauthorized access through a system of social
and smart contracts.

Keywords: similarity detection; simhash; blockchain; smart-contracts;

education; natural language processing; ethereum virtual machine.

Blockchain also provides the main characteristics: autonomy, decentralization,
fault-tolerance, distribution, open, immutability and transparency [1], which led to

interest of researchers into this area.
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Blockchain started to gain its popularity after the publication of Satoshi
Nakamoto original paper [2], where the main goal was to show the solution to achieve
consensus through decentralization of servers. So, the “mainers” get rewards through
supporting the infrastructure by serving the blockchain on their own hardware or
deploying to cloud-based solutions. This kind of algorithm is called Pow (Proof of
Work), which forms transactions which cannot be changed without redoing the PoW.

After success of the Bitcoin and realizing the limitation of this approach to build
blockchain, the second popular system operating on PoS (Proof of Stake) called
Ethereum [3] appears. Etherecum has it’s own ecosystem with support to build
decentralized application through API using smart-contracts as rule-based systems. It
gives developers power to build web application and deploy it to Ethereum blockchain.

Common approach to detect plagiarism is to apply natural language processing
to extract useful data and normalize it; after that the simple cosine similarity, slightly
changed version of cosine similarity [4] or TF-IDF algorithm can be used to find
similarity score between selected documents.

Machine Learning and particularly Neural Networks can be applied to such areas
as software defined demodulation of weak radio signals, which proposed in [5, 6]
papers and efficient identity document detection [7] etc. Research [8] shows the
importance of introducing new ways to improve education, especially online
engineering education.

Pungila et al [9] proposed to use Blockchain-Based Non-Fungible Tokens
approach with different similarity measurements. They conclude that their approach
can be use in the real-world scenarios and has significant speed-up improvement to
classic similarity measurements. However, there is lots of drawbacks: large amounts
of NFT (converts into large amount of costs), cannot detect the slightly altered version
of the same data which presented differently (using the SHA256 hash).

Main advantages of SimHash algorithm: scalability and speed. The original
paper [10] shows practically usefulness for identifying near-duplicates in documents

belonging to large file storage (multi-billion repository).



So, based on implementation areas and attributes of SimHash, this algorithm was
chosen as engine for plagiarism detection. In this approach, we look through set of
documents S = {DI, D2, D3, ... Dn} and find SimHash of every entry SHd =
SimHash(D). After that, every entry hash SHd compares to all documents S one by one
by corresponding distance between them. The result of this operation will be number
between [0, 1] which can be translated to corresponding percentage. Also, set of hashes
Sh stored on the Ethereum blockchain through smart contract and cannot be deleted by
central authority. SimHash algorithm gives power to cluster similar documents into
groups and detect plagiarism of many entries by one query to the database. The main
disadvantage here that algorithm cannot show the accurate places where the cheater
copies from the original paper.

The text processing uses the following steps: tokenization, removing stop words,
stemming, lemmatization and conversion to word embeddings to support multi-
language plagiarism detection.

In this paper | propose the unification of existing plagiarism detection methods,

I.e. SimHash and decentralized blockchain technology into one algorithm (Figure 1).

Extracting ™, Text Generating ™, Retrieving ™, Calculate
text processing Simhash hashes similarity

s Doc, docx, pdf, * Tokenizer * Retrieve all  * Calculate
pptx, txt and * Delete simhashes distance
more file types  stopwords from the between given
* Stemming blockchain ~ hash and
* Lemmatisation athers
* Find Word
Embeddings

Figure 1 — Unified Algorithm



Finding plagiarism and calculate the similarity is not the easy task, especially
when it comes to the multi-language comparison. For evaluation of the algorithm

performance and accuracy I’ve implemented the next pseudo-algorithm (Figure 2).

Algorithm 2 Evaluation similarity pseudo algorithm
for each added Document do

process Document

generate SimHash for processed Document

if generatedSimHash can be found on the Blockchain then
added Document totally plagiarized (S + 1)

else
calculate similarity S

end if
return 10 most common SimhHashes and their S (similarity) score in range [0,
1]

end for

Figure 2 - Evaluation similarity pseudo algorithm

The dataset [11] for evaluation proposed in this paper consists of 143,000 news
articles from 15 major publications but used only 10,000. The language of the articles
iIs English, because multi-language support is not fully implemented. Also, | can
formalize this task, as a classification with two classes (plagiarism - 0 and not
plagiarism - 1).

| have performed testing on Processor 11th Gen Intel(R) Core(TM) i7-
1185G7 @ 3.00GHz, 2995 Mhz, 4 Core(s), 8 Logical Processor(s) with 32 GB RAM
and 512 GB SSD drive, OS is Windows 10. The Python library for visualizing metric
results sklearn was used.

So, the results of testing my algorithm is given below on the Figure 3 and
Figure 4 (ROC AUC score).

precision recall fl-score support

(%] 8.9 @.96 8.90 4988

1 8.9@8 9.91 @.90 5812

accuracy 8.90e 18008
macro avg 8.9 08.956 8.90e 18008
weighted avg 8.98 0.906 @.9%e 18600

Figure 3 — Proposed algorithm metrics
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Figure 4 — ROC AUC score

After comparing new algorithm to TF-IDF algorithm the overall performance
was better by 7%.

The proposed unified algorithm operates well on detecting exact or partial copies
of the documents; also, the performance doesn’t downgrade with scalability and size
of the documents; changing words to their synonyms or paraphrasing can be detected
too; identification of the multi-language plagiarism performs on the basic level, to
achieve more precise solution, the complex language analysis must be conducted. Also,
the SimHash algorithm operates quite good on the large number of documents (around
billions), so the speed of plagiarism detection is stable one low and high document

number.
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DETERMINATION OF OPTIMAL REGULATOR OF OSCILLATORY
SYSTEMS WITH LIQUID DAMPERS DURING OIL PRODUCTION BY
SUCKER ROD PUMPING UNIT

Abstract. In the paper the problem of determining optimal regulator of
oscillatory systems with liquid dampers is considered.

Keywords: Oscillating system, fractional derivative, Euler-Lagrange method.

Let the motion of oscillatory systems with liquid dampers is described by the
system of ordinary linear differential equations with fractional derivatives and
boundary periodic conditions during oil production by sucker rod pumping unit (Fig.
1) as follows [2, 6, 7]

[I =

I £(t)

Figure 1. — Schematic representation of the problem.
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where y(t) is n-dimensional phase vector, a ,b are given parameters, m- is the

mass of a rigid plate with area S, u(t) is n -dimensional piecewise continuous vector of

control actions,azﬁe(l,Z), where p, q are natural numbers, V(z;), V(r,) are n-
q

dimensional vectors.

It is required to find the minimum of the following quadratic functional
73
J= j y'(t)Qy(t) +u'(t)Ru(t)dt — min,
0

where Q =Q’>0, R=R’>0 are the matrices of corresponding dimensions, the prime
denotes the transposition operation.

After some transformations the system (1) - (3) is reduced to the matrix form
with boundary periodic conditions. Further, a similar Euler-Lagrange method [1, 3, 4,
5] for finding program trajectories and controls is given. An efficient computational

algorithm is proposed. The results are illustrated on numerical example.
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FAULT DIAGNOSIS OF NATURAL GAS PUMPING UNIT BASED ON
MACHINE LEARNING

This paper presents a method for fault detection of natural gas pumping unit. It
Is a very difficult object for diagnosis. A lot of combinations of technical equipment,
different operational conditions, and other factors require design and implementation
of reliable diagnosis methods. Acoustic signal based fault diagnosis of natural gas
pumping units is well known and widely used in a number of applications. Statistical
modeling and frequency analysis are among the most popular. In this paper, we share
our experience in the use of the classification model based on an artificial multilayered
dense feed forward neural network and a deep learning approach for software-
implemented diagnosis of a GTK-25-i type of pumping unit. The paper reports the
overall accuracy of 0.98 and minimum F1-score of 0.8. This is competitive compared
to the latest industry research findings.

Keywords: deep learning, neural network, fault diagnosis, fault detection,
natural gas, pumping unit, digital signal processing, classification, acoustic emission,

vibration.

There is a large number of GTK-25-i natural gas pumping units (GPU)
manufactured by Nuovo Pignone company within the natural gas transmission system
(GTS) of Ukraine. These GPUs have been operating for decades. This led to
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malfunctions and to emergency stops. Thus, high-quality continuous monitoring of the
technical condition and technical diagnosis are very important tasks.

Parametric diagnosis methods and techniques have been presented in papers [1].
It has been shown that Bayesian networks, fuzzy logic or probabilistic networks can be
used to implement a decision support system for parametric diagnostics. A large
amount of research papers has been devoted to the methods of GPU diagnosis based
on vibration signals [2]. Many papers have presented the acoustic signal based
diagnosis [3]. The monitoring system of pumping units based on frequency analysis
has been described in [4]. The paper [5] has proposed the method of the technical
condition assessment of natural gas pumping unit based on step response. Atrtificial
neural network approach has been presented in [6].

The research was conducted with the vibration and acoustic data sampled in
operating mode of GTK-25-i pumping unit. Sampling rate: 44.1 kHz, ADC resolution:
16 bit, ADC full scale: 32767 LSBs corresponds to +4 dBu level (1.228 Vrms, 1.736
Vpk, 3.472 Vpp). The total size of the dataset is 36878 signal fragments: 10339
fragments for the "nominal" state, 25033 fragments for the “normal” state, and 1506
fragments for the “faulty” state. Entire dataset has been split into training, validation,
and test sets using the following ratio 70% : 10% : 20%.

Architecture of a deep dense feed forward neural network was developed. It was
trained using the back propagation algorithm. Input dimension of the neural network is
12. The output layer contains three neurons for each state. The neural network contains
two hidden layers containing 256 and 128 neurons respectively. This number of
neurons is selected based on the need to provide the required network capacity. The
hidden layer uses the ReLU [7] activation function, and the output layer uses the
SoftMax activation function. Batch normalization is applied between all layers.

The model was trained on a specialized server equipped with a high-performance
graphics adapter Tesla P4 GPU with 7611 MiB of video memory (NVIDIA-SMI
460.56, Driver Version: 460.32.03, CUDA Version: 11.2). The training procedure lasts
approximately 62.5 ps per one sample, 2 ms per one step (batch), 370 ms per one epoch.

The number of samples per update of the optimizer gradient (batch size) is 32.



Evaluation of the developed model was performed with the test set size of 1475
fragments of signals. The obtained value of test accuracy is 0.98. Testing was
performed in a post-predict manner, when the test data passes through a predict
procedure. After that, the predictions were compared with the ground truth and the
confusion matrix was obtained.

The overall goal of the study was to prove the possibility of effective fault
detection of natural gas pumping units using deep machine learning and artificial neural
networks. The main results of the study show that the use of simple feed forward neural
networks has acceptable outcome.

The research has provided a more complete understanding of the processes
occurring during technical diagnosis of natural gas pumping units. Current findings
suggest that classification of the status of the GTK-25-i GPU can be successfully
performed with an artificial dense feed forward neural network using combination of
acoustic emission and vibration signals as model features. For more detailed
information please refer to [8], [9]. Using of entropy as a feature [10] for the model

will be a subject of our future work.
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AN INVESTIGATION INTO LEADERSHIP AND TRUST AS
ANTECEDENTS OF INNOVATIVE BEHAVIOR DURING THE
ORGANIZATIONAL TRANSFORMATION IN A COMPLEX
ENVIRONMENT

Objectives: to identify the dependencies between trust and leadership in a
process of the Team'’s creation and grow, to identify an influence of the trust and a
leadership style on a Team’s maturity level, to identify key barriers to organizational
transformation in a complex environment with different levels of trust and an
organizational structure, to develop a grounded theory of how leaders emerge in
organization during the Agile transformation process, identify guidelines and practices

for using grounded theory in Agile transformation and scaling.

VUCA is an acronym used to describe or reflect on the volatility, uncertainty,
complexity, and ambiguity of general conditions and situations, a time when the speed
of change is increasing exponentially [1]. To cope with this fast-changing environment
organizations are striving for agility these days. The Agility for them is the ability of
an organization to adapt to new conditions and to change its direction while creating
maximum value and customer experience.

The basic building blocks of an organization on a way of transformation are self-
managing cross-functional Agile teams that can create customer value. When
organizations with a different sizes and complexity need to combine many such teams,
they can create larger groups that self-organize effectively around the ever-changing
market needs. To make that possible, owners and managers of organization need to
understand the typical problems and pitfalls that organizations face when adopting
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agility, especially at scale, and what to change so that organization can be successful
and resilient in such a changeable environment.

Every Agile team should rely on a foundation of trust. Team members keep their
commitment to each other and as a team to their stakeholders. As Patrick Lencioni
pointed out in his book The 5 Dysfunctions of a Team: A Leadership Fable, [2] to feel
committed to a decision requires the trust to engage in constructive conflict with your
peers. A high level of respect and trust made it comfortable to share opinions, challenge
decisions, and run the risk of making mistakes which is the only way how to act in a
complex environment. So, trust becomes the key point not only for Teams creation and
grow but for the whole organization. Trust starts from the mental models of the creators
and the owners of the organization, defines the configuration of the organizational
structure and deeply impacts on the behavior of all the participants of organizational
activities.

When organization starts its transformation to survive in a VUCA world, trust
becomes the element which determines the way of the organizational changes and
influences on the duration and a quality of the transformational process. It is very
important to identify key barriers of organizational transformation in a complex
environment with different levels of trust and an organizational structure to find a way
to bring the organization to resilience.

What is the instrument to make organization to overcome all obstacles and
challengers? The leaders in an Agile organization could support the teams and become
the tool to rebuild the organization as a whole in the following ways:

e Be confident in their ability to create an atmosphere of trust and vulnerability.

e Improve the organizational design to better support the teams, make transparent
the organizational design and the processes.

e Repeatedly encourage people to reflect on what they learn, apply it to their
work, and then pass their learning on to others.

e Reward team behaviors that build effective teams and encourage team members

to lead by example.



The question this study aims to answer is: What are the dependencies between
trust and leadership in a process of the Team’s grow and organizational change? This
question has been given minimal levels of consideration in the professional literature
to date and is a question of importance for a number of reasons. There is now a growing
research base that recognizes the need for leaders of organization to engage more with
research to make the conscious actions while adopting Agile in their ways of working.

At the same time there is a lack of leaders in organization who could support the
Agile adoptions on all organizational levels. Any leadership team that leads the
transformation needs to be able to share the reason and objectives for the
transformation with the people involved—Peter Senge calls it the “shared vision” in
his book The Fifth Discipline [3]. We also need leaders inside the teams to be the
catalyst of the changers. True leadership could change the mindset of people and help
to make a real transformation of the organization instead the adoption of the
organizational bureaucracy to the current situation. So, the more mature the level of
leadership as an instrument of organizational change we have, the more changes we
could implement and the qualitative result of the transformation we could get. To
define the level of leadership maturity and its impact on organizational changes is one
of the objectives of the current research.

To administrate a study to develop a grounded theory of how leaders emerge in
organization during the Agile transformation process could determine a way of
organizational support from the existing and future teams, managers of all levels and
specialists from different knowledge domains. A quick grow from expert to achiever
and from achiever to a catalyst may speed up a self-awareness development from
adaptive mind to the adapting actions inside the teams and organization.

When organization starts the transformation and tries to adopt Agile it is very
important to select the right way of scaling the process of change. Many organizations
make a hard and painful choice of different scaling frameworks. They take into account
the existing organizational structure and ways of working trying to save the existing
status quo between different levels of management, for example senior and middle

management. So, in this case the result of changes depends on the level of trust among



them and the possibility of every level of management to have a leadership skill and a
will to lead the improvements [4]. The understanding the roots and the gaps of the
current situation and the set of the right practices on the base of trust and openness
could make the transformation journey more successful. A possibility of using the
research outcomes in practice makes it a really valuable for any organization on its way

of changing.
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METHODS AND APPROACHES TO FORECASTING POPULATION
MIGRATION PROCESSES

Annotation. Thesis describes different models and approaches used today to
forecast migration processes. It is an increasingly important topic, especially now as
borders between countries become less noticeable, enticing people to move, or even

due to unpredictable factors like war or climate issues. This makes it hard for the
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government of countries to prepare for new migration waves, which significantly
burdens the economic system. The models described suggest current ways of
forecasting future migration projections, pros and cons of each method and what to
expect in future development of this issue.

Key words: Forecasting models; Migration; Migration processes; Population

turnover; Emigration and Immigration.

Introduction. Migration processes have always been the main driving force that
determines the dynamics and changes in the structure of population settlement, which,
in turn, determines the efficiency of the use of labor and capital. Population migration
Is really important in society now more than ever, since many factors can trigger it
starting from basic ones such as economic (job opportunities, consumer prices), social
(education, family), all the way to more serious issues like environmental (hazard
exposure) and political (conflicts, wars, discrimination). This thesis describes possible
ways to model immigration and emigration processes for the use in economic
forecasting and other fields.

Relevance. Since Russia’s invasion of Ukraine on February 24th 2022, millions
of people (women, children and elderly) were forced to leave Ukraine fleeing to Europe
and other countries. Not only that but significant infrastructure damage of cities that
were under attack created substantial internal migration flows. All of this caused
serious deterioration of the demographic potential of Ukraine as well as significant
financial issues in receiving countries as it causes demographic change in population,
which puts strain on countries’ financial systems, causes disbalance in supply and
demand on labor markets, which is an impediment for both refugees and the country’s
economic health, not to mention epidemiological complications due to COVID-19. Al
above-mentioned reasons plus general rising worldwide migration rates create a need
to analyze these complex processes and forecast them in order to manage them and
subsequently prevent possible financial crises, which doesn’t exclude any country.

Main material. For a proper analysis and forecast of immigration and

emigration processes a need for not only accurate statistical data about inflow and



outflow of population in different countries arises, but also additional specific data
which calls for specific instruments, as these processes are incredibly complex and
multidimensional and have different drivers behind them.

In recent literature many authors resort to the use of mathematical modeling.
Bijak, J., Disney, G. and co-authors were assessing different time series models and
comparing the results with past migration estimates to find out which models
performed the best, what kind of biases they had, and in turn how to calibrate their
uncertainty in order to implement risk management framework into forecasts. What
they concluded is that typical probabilistic models, which include time series and
econometric models, have significant downside in a form of absence of consistent
quantification of uncertainty of these forecasts, which poses a problem as it becomes
hard to estimate their reliability in a long run. First, they recommend in-depth
comprehension of features that cause particular migration process, be it migration for
job offers or migration caused by political crises, which require different data. Second,
understanding the pros and cons of data in use and it’s uncertainties. Lastly using
tailored approach based on above mentioned recommendations, rather than using
single “best fit” model. For example, models that rely on stationery processes should
not be used to forecast refugee flows, or in case of use of Bayesian times series
approach with few observations sensitivity analysis is paramount. [1]

Fuchs, J. and colleagues explained similar difficulties when using time series
models as they are great at forecasting trends provided the data is available with
sufficient length and consistency, which is already hard to obtain in and of itself. But
they omit possible unpredictable events, making them hard to use in conjunction with
stochastic model. An example was used in the form of EU’s experience of changes in
cross-border migrations over time. As a proposed alternative authors described
Bayesian models, which are more flexible. They allow stochastic forecasting based on
qualitative data and can be adjusted based on limitation in data availability. Although,
they are not without complications. Because they use Markov chain Monte Carlo

approach, they can be quite hard to conduct. Overall, authors came to similar



conclusion in that choosing a model is largely dependent on data available, and
consideration of current limitations these models pose is important. [2]

A different approach is suggested by Skjerpen, T. and Tennessen, M., who
decided to use future age profiles in hopes to increase accuracy of population migration
forecasts. Their approach is unique in the sense that they decided to focus on a different
aspect of data used during forecasting. They emphasize that a lot of attention has been
given to heterogenous exogenous factors that can affect prediction of population
migration processes. However, the downside of these factors is that for their use in a
long run we need to obtain forecasts of these factors which can be hard and sometimes
unpredictable. Authors concentrated on pretty neglected demographic factor, which is
more dependable and easier to work with. They concluded that change in age structure
of population can affect immigration projections in a positive way, and inclusion of
this approach in a model can increase its precision. [3]

Nair, R. and colleagues conducted a more comprehensive approach, where they
used a machine learning to combine key factors that influence forecast: historical data,
political and economic drivers of migration. Authors concluded that although such
model was giving good results, correlation doesn’t always mean causation, when it
comes to the results of the forecast and economic indicators, which is a limitation of
machine learning method. The focus for future development of such method should
use more precise, individual data rather than aggregated, generalized. [4]

Conclusion. All in all, considering everything above, every cited work has
mentioned downsides of their described method of forecasting, all came to a conclusion
that one single model is not applicable to every dataset that is being used, and that
tailored approach is needed for each situation. The model must include possible biases
In the data, has to be calibrated to evaluate its own risks in a form of quantification of
uncertainty and needs to take into account possible unpredictable circumstances.
Currently time series and econometric models are one of the most popular, although
more recent studies show fairly novel approaches like use of Bayesian models and
different machine learning methods. Forecasting migration processes both internal and

external is hard, given the complexity of the subject in question. That being said, we’ve



come a long way, creating models that can help significantly in planning for future

migration flows, but more research is needed to create more all-encompassing models.
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BUILDING OF EFFICIENT APPLICATION SOFTWARE SYSTEMS FOR
EDUCATIONAL INDUSTRY BY STUDENTS ENGINEERING TEAMS

This paper presents the development processes of a student engineering
organization called PNUdev, which functions at Vasyl Stefanyk Precarpathian
National University.
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To grow successful software engineers, educational institutions, that teach
software engineering-related fields should provide students not only with theoretical
knowledge and practical assignments but also with a significant amount of production-
close development experience. Having an environment, where students with very little
or without industry experience could be able to practice and gain required skills is
essential. Also, institutions, usually, have some category of students, which are
typically in their senior years at the institution, who has some good amount of industry
experience (1 or 2 years) and would like to teach and mentor more junior students. This
type of experience could be incredibly useful for the mentioned category of students
because it gives them the ability to better structure their own knowledge while teaching
other students, and receive hands-on experience of technical leading of the projects.
Apart from that, most educational institutions have an information technology (IT)
department, that manages and develops software for internal needs.

Students engineering organization, called PNUdev, was created and currently
functions at VVasyl Stefanyk Precarpathian National University.

Multiple studies were conducted in the field of innovative approaches to
software engineering education and project management processes. Paper [1] describes
an application of short-term projects in cross-cultural environments for improving the
soft and technical skills of the students. In papers [2], [3] researches related to
increasing the level of student motivation and engagement in project-based learning
are described. Papers [4], [5], focus on the development of real-world software by
students as a vital aspect of engineering education. The research described in the paper
[6] development management process, based on reflective weekly monitoring, for the
context of student projects. Finally, studies [7] and [8] are related to using code review
as a learning tool for software engineering students. Also, the studies [9], [10] were
using parts of the software products, developed by PNUdev, as supportive tools.

During the research on the optimal development process two aspects were
considered: delivering results in accordance to the timelines and ensuring the quality,

both external and internal, of the resulting software update.



According to the proposed development process, development should be
performed in one-week iterations. This iteration interval was defined as optimal for
short-term projects. The first iteration starts with adding common implementation of
common parts of the project: data model creation or update, creation of data transfer
objects, and other common elements, which can be identified based on the architectural
template. At the beginning of the iteration, the project technical lead should conduct a
meeting where he or she would create the technical tasks, from the features, that are
currently in development, time-estimate and discuss them with the team, and assign
them to the team members. Tasks from one feature, most of the time, will be assigned
to one person, during the development iteration to allow the members of the team to
work in parallel efficiently. The number of features in development should be more or
less equal to the number of developers on the project. The project technical lead has to
track the progress of features implementation and ensure, that features are fully
developed in a gradual manner, considering the original time estimations for the
features, so the project timelines will be met successfully. To ensure the external
quality, and, also, to allow project team members to have a deeper involvement in the
project, it was recognized, that the best practice is to assign responsibility for the
correct feature implementation to the members of the team. This role is called feature
manager. Ideally, all the team members should perform this role in the project for
different features. Feature managers should not take part in the implementation of the
tasks related to the feature, for which he or she is the feature manager. The
responsibility of the feature manager is to understand the requirements for the feature
and to perform the acceptance testing of each task implementation, related to the
feature. Also, at the planning meeting at the beginning of the development iteration,
the feature manager should provide the technical lead with the list of all the
requirements that are not implemented or not fully implemented for the feature,
assigned to him, if this feature is, currently, in the development state. In this way, the
feature manager is completely responsible for assuring the external quality and full
completion of the feature. Apart from that, automated tests can be created to further

ensure external and improve the internal quality of the system. To ensure the internal



quality of the product update, made in scope of the project, and, also, to provide useful
experience and needed feedback for the project team members, all the results of the
implementation of the technical tasks should be presented in form of merge requests
and reviewed carefully by at least one core team member and one or couple of members
of the project team. The code review from the core team member is done to ensure the
internal quality of the changes, whereas reviews from the project team members are
more focused on their learning from the experience of code reviews. Static code
analysis tools and architecture tests might be also used to help ensure internal quality.
For the Java ecosystem, ArchUnit, PMD, SonarQube, and others can be used.
General cycle of the task is following:
 Creation by technical lead.
« Implementation and testing by the developer.
« Running of the automated tests and automatic static code analysis.
« Acceptance by the feature manager.
» Code review.
« Merging of the code changes to the main code base and automatic deployment
to a staging environment.

In the last week or two of the project development phase, the testing part is
accomplished, when all team members would exchange the features, for which they
were feature managers during the development, and would perform the acceptance
testing for the features. Also, testing of the features from previous projects, related to
the product, might happen in this phase. Usually, all the functional defects are fixed
within a week. In case, some big discrepancy is found, project duration might be
extended by the amount of time, required to implement needed updates. Usually, it
takes no more than two weeks, for the projects of the considered size.

The research was performed by means of evaluating the experience of creation
and leading of the PNUdev organization, experimentation, and path of trial and error.
The organization functions for about 2 years, at the time of writing this paper. During
this time, 5 software products were worked on. Some of them continue to evolve in the

current projects. A couple of the training projects were conducted, where participants



were mostly students of the 2nd course. 80% of students found their first IT job in
under 6 months, after completing the training project, and, part of them, stayed with
the organization, where, till this time, they become members of the core team. The core
team extended from 3 people to 10. Apart from the technical growth and production
software creation, the organization establishes a perfect environment for learning,
knowledge sharing, and networking for all the participants of the organization, beyond

the organization projects.
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MOBILE SERVICES AS NEW OPPORTUNITIES IN THE FINANCIAL
SECTOR

Abstract: Research of mobile financial services has been conducted in FinTech,
blockchain, cryptocurrencies and other technologies. These technologies and products
are changing the financial services industry. It is critically important to know how
customers will accept these changes. This article aims to discuss the inclusion of
Mobile services in the financial sector and how users are likely to adopt mobile
financial applications (MFA). The key factors of using MFA are: security, usability,
functionality, flexibility and cost. In addition to analysing results, new
recommendations are proposed to improve future mobile financial services.

eywords: Mobile Financial Services, Financial Technologies, Financial Habits,
Security, Opportunities.

Introduction. The development of mobile services has changed the everyday
life of people. The mobile services of the 21st century have become one of the most
important features of the IT industry and the economy's flexibility. M. services are
user friendly and require only a smartphone with an internet connection. M. services
are integrated into traditional businesses and become an important part of the
revenue. Mobile payments, mobile banking applications, blockchain, virtual reality
and augmented reality are some of the new technologies in the financial sector. These
technologies are changing the way how customers use financial services. The object
of this article is mobile services in the financial sector. The problem of the paper -
rapidly changing mobile technologies in the financial sector. The purpose of the
research — to analyse mobile services in the financial sector and propose new

recommendations to improve future financial services mobile applications. In order to
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find the key factors of mobile financial application adaptability the survey has been
conducted in Lithuania and in Germany.

Mobile financial services. Banks are institutions and the suppliers of financial

resources, investment solutions, financial advices and other financial services for
individuals or companies. Mobile financial services allow individuals and business to
be more flexible and get financial services at any time in any place while using the
Internet and mobile devices (Gomber, Koch, & Siering, 2017).
In Fig. 1 the Digital Finance cube with three component parts: Digital finance
institutions (mobile financial services providers), Digital finance technologies (new
technologies used in the financial sector) and Digital finance business functions
(mobile financial services) (Gomber, Koch, & Siering, 2017) are displayed. There are
6 major mobile financial services:

1. Payments — traditional or virtual money transactions in mobile applications by
using smart devices and the internet. The mobile device is involved in both the
initiation and confirmation of the payment. It is not dependent on time or
location (Gomber, Koch, & Siering, 2017).

2. Digital money — non-regulated currencies that are distributed from and
controlled by their creators. There is no central institution and the currency is
based on a decentralized network (European Central Bank, 2012). Digital money
has value but unlike traditional money exists only digitally (Dodgson, Gann,
Wiladawsky-Berger, Sultan, & George, 2015).

3. Financing — businesses or individuals can finance their endeavours in several
ways (e.g. factoring, leasing, investment loans, bank guarantees, real estate
loans, consumer loans, crowdfunding). A relatively new form of financing is
crowdfunding. It gathers together people who need money and people who want
to provide it by using a mobile application platform (Zhang & Liu, 2012).

4. Investments - trading of securities using mobile financial applications.
Applications for mobile trading offer real time access to financial markets and
the possibility to trade independently of location and human advisors or brokers
(Tai & Ku, 2013) (Zhang & Teo, 2014).



5. Financial advice — artificial intelligence technologies based on previous data
could be used to create financial advice. It could be integrated in mobile financial
application. Robot - advisor could help with portfolio management and
Investment strategies based on existing theories (Gomber, Koch, & Siering,
2017).

6. Insurances - the peer-to-peer concept could be used in the mobile insurance
services. Individuals who seek insurance collaborate with family or friends and
contribute a certain amount of money to the common platform instead of paying
to insurance companies (Moenninghoff & Wieandt, 2012) (Gomber, Koch, &
Siering, 2017).
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Fig. 1 The Digital Finance Cube and its dimensions (Gomber, Koch, & Siering,
2017)

The mobile financial service providers use modern, innovative technologies such as
blockchain, artificial intelligence, augmented reality, big data analytics, social
networks and more in order to satisfy the needs of customers. Financial technologies
put pressure on traditional banks and financial service providers to transform more
customer-oriented service infrastructures and product portfolios (Puschmann,
Nueesch, & Alt, 2012).

Financial technologies. The term FinTech can be traced back to the 1990s
(Hochstein, 2015). ‘‘FinTech’’ is a new expression from the words ‘‘financial’’ and

“‘technology’’ and describes the connection of modern and, mainly, Internet-related



technologies with established business activities of the financial services industry (e.g.,
money lending, transaction banking) (Gomber, Koch, & Siering, 2017).
Blockchain technology has the potential to impact the global financial system and
change the nature of investment (Pollari, 2016) (Cai, 2018) (Fanning, 2016). Bitcoin
payment based on the Blockchain is compared with a payment in the bank system in
Fig. 2. Blockchain is the data structure that allows Bitcoin (BTC) and other up-and-
coming cryptocurrencies such as Ether (ETH) to thrive through a combination of
decentralized encryption, anonymity, immutability, and global scale (Marvin, 2017).
These steps illustrate how the Blockchain works (Cai, 2018) (Marvin, 2017):

1. Blockchain records information or transactions in a decentralized way in the
distributed ledger.
This ledger is formed by blocks of data on a chain.
Each block contains data/information, hash, and hash of previous blocks.

Each block includes a reference to the block that came before it.

o B WD

This lineage of blocks is the basis of blockchains built with hash pointers.

Traditional payment Bitcoin payment

Bk

Fig. 2 Comparison of two payment mechanisms (Cai, 2018)
Blockchain systems are still an emergent technology exhibiting a variety of problems
that still need to be solved, such as scalability issues related to security and network
size, limited transaction loads, and high (computational) costs (Beck & al., 2016)
(Glaser, 2017) (Malone & O'Dwyer, 2014). Another new technology which could be
used in the financial sector is augmented reality (AR). “AR technology, a more
expansive form of VR (virtual reality) is emerging as a cutting-edge technology that
integrates images of virtual objects into the real world.” (Maad, et al., 2010). It could
be used in payments, financing, investments, customer authentication and security, data

visualization and analysis, virtual meetings etc.



Mobile financial application security aspects. Several security risks of mobile
financial applications could be noticed: data leakage, false user authentication and false
user authorization. Risk reduction measures in Table 1. MFA security aspects should
be met to ensure users’ data protection: data confidentiality, integrity, correct
authentication and authorization as well as non-repudiation (Merz, 2002).

Table 1 Security aspects of mobile financial application

Login data Data leakage Service provider must ensure user data
entry into the confidentiality. User must enter login data in
system a safe area.

Receive login  Data leakage  Program administrator must minimise

data external attack risks and ensure the integrity
of data.
User False user Safest data recognition methods must be

authentication authentication used (e. g. mobile signature, biometric data).
User False user The system must ensure that a person who is
authorization authorization making a transaction is allowed to make it.
For that reason, digital certificates, digital
signatures could be used.
Created by author, used sources (Linck, Pousttchi, & Wiedemann, 2006)
Methods of research. Empirical data was collected through a web-based survey.
It was a total of 253 valid responses, 149 in Lithuania and 104 in Germany were
collected. The questionnaire was divided into three parts: the first, with demographic
data (4 questions); the second, about the financial habits of respondents (4 questions),
and the third, about the experiences and opinion of users of mobile financial
applications (13 questions), in total 21 questions.
Results
Demographical Data review. First of all, review of the general results is
presented. Majority of respondents belong to 18-25 (62% in Germany, 45% in
Lithuania) and 26-30 (18% in Germany, 25% in Lithuania) age groups. Most



respondents have achieved higher education (85% in Germany, 8% of them in the
financial field and 80% in Lithuania, 27% of them in the financial field).

Financial habits data review. In this part of the paper, the results of the survey
of the financial habits of users are demonstrated. Majority of respondents (83% in
Germany, 72% in Lithuania) state that they have enough income to survive until the
end of the month and save money. in Lithuania (54%) respondents indicated that they
can save up to 10% of income per month. Meanwhile, in Germany (49%) respondents
could save from 11% to 40% per month.

Despite these results in savings, respondents are not willingness to plan their
budget (57% in Germany, 62% in Lithuania). Reasons could be young age or lack of
financial literacy. Budgeting depends on various factors (age groups, income,
education). Older respondents with higher income and education in finance are more
likely to plan their budget.

Users experience of mobile financial applications. Respondents were asked if
they use MFA. Results show that 97% of respondents in Lithuania and 81% in
Germany are users of MFA. The most popular MFA in Lithuania are: AS Luminor
bank (24%), AB Swedbank (20%), Revolut (15%), AB SEB bank (14%), meanwhile
in Germany: PayPal (37%), Sparkasse (30%), other mobile financial applications
(27%) like: VR Bank, MLP Financepilot, Klarna, ING DiBa, Union Investment,
Volksbank, Santander, Hypo, Sparda, OLB Banking are the most popular (Fig. 3).

Deutsche bank mobile...

Facebook mesenga0% Postbank
MoQ gslhe Sparkasse
Paysera 30% HypoVereinsbank...
AB SEB bank 20% N26
AB Swedbank 10% Consorsbank
AS Luminor bank & Commerzbank
Other Deutsche Kreditbank
Not a user Comdirect
Google wallet Paypal
Venmo me! Revolut
TransferWise Apple Pay

Samsung Pay

e Germany Lithuania

Fig. 3 The most popular mobile financial applications (MFA) in Lithuania and

in Germany



Respondents were asked to evaluate their current mobile financial application.
Majority had a positive opinion (69% in Germany, 81% in Lithuania). Despite that,
respondents had several suggestions in order to improve MFA. Also, participants were
asked to choose what is most important to them when using MFA. The Choices were:
security, comfortability, cost, speed, a lot of functionality, a lot of visual information
or beautiful design. The Majority of respondents choose security as the most important
aspect of mobile financial applications (62% in Lithuania, 70% in Germany).

Most frequently used mobile financial application functions: review account
balance (31% in Germany, 33% in Lithuania), transfer money (27% in Germany, 30%
in Lithuania) (Fig. 4). Itis very important to have fast and easy access to these functions
in the mobile financial application. For example, use finger print or face recognition
solutions to sign and transfer money. Also, a variety of ways to choose payment

recipient (e.g. by telephone number, email. IBAN number, etc.) is necessary.
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Fig. 4 Most frequently used MFA functions
Respondents use MFA more frequently in Lithuania than in Germany (Fig. 5).
Majority of respondents in Lithuania (44%) use MFA once a day, meanwhile in
Germany (49%) respondents use MFA once a week.
Other aspects were ranked in the following order by German respondents:
comfortability, cost, speed, a lot of functions, a lot of visual information, beautiful
design. However, Lithuanian respondents indicated that speed is more important than

cost, and beautiful design is more important than a lot of visual information.
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Fig. 5 Frequency of MFA use

Conclusions. Mobile services have become one of the most important
innovations in the financial sector. Users need easily accessible, simple, fast and secure
financial services. The demand for mobile services will only increase over the years,
because these business functions are independent of time and location. In a rapidly
changing financial technology environment the way of communication in the financial
sector has changed. Nowadays, the financial service providers use modern, innovative
technology such as blockchain, artificial intelligence, augmented reality, big data
analytics, social networks and more in order to satisfy the needs of customers.

The survey of research had a total of 253 valid responses. Respondents are using
MFA in Lithuania more frequently than in Germany. Most frequently used mobile
financial application functions: review account balance and money transfer in both
countries. Also, respondents were asked to evaluate their current mobile financial
application. Most of them had a positive opinion. However, key improvements of
mobile financial application should be made in order to increase MFA adaptability.
Based on research findings, it is suggested to create MFA with integrated accounts of
different banks, Near Field Communication, smart budget planner, improved security
by using biometric data. Customers will evaluate financial technological solutions that

make their daily life easier.
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ANALYSIS OF METHODS OF RECOGNIZING THE EMOTIONAL STATE
OF DOGS, WHICH PROVIDE PHYSICAL PROTECTION AND SAFETY OF
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This paper presents a general overview of the methods for automated
recognition of dogs' emotional states using acoustic features.
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Artificial intelligence algorithms can now automatically classify animal sounds.
The researchers discovered a number of sound patterns at the relationship between the
regular and irregular components of the vocal signals. In this study, we examined the
relationship between the emotional state of dogs that conduct physical protection and
training models for bark classification.

Despite the importance of the problem, it should be highlighted that there is no
theory that explains how the emotions of the dog relate to the features of the auditory
signals. Reviewing existing algorithms and putting up suggestions for improving them
are so necessary.

The capacity to recognize emotions is a critical attribute of social animals [1].
There hasn't been much scientific interest in using affective computing techniques to
identify emotions in animals outside humans. Human emotional states have been
studied using behavioral factors, just like other mammals. On the other hand,
vocalizations can be utilized to assess emotional state [2, 3]. The acoustics, physiology,
and cognitive control of human vocalizations share many characteristics with animals
[4]. Furthermore, the majority of animals respond neurophysiologically in a similar
way to emotional cues, modifying their pulse or cerebral activity, for example. [4]
Therefore, modifications in an animal's emotional state ought to affect the muscular
systems that control its vocal apparatus, altering the acoustic properties of vocal
transmission especially when the animal conducts safety protection. [4]

Emotional speech signal can be utilized to identify emotions, according to
research on human voice [5]. Dog barks are the most well-known animal voices to
humans and have acoustic properties including frequency, pitch, loudness, and tempo.
All barks that are associated with exact circumstances and can be recognized. [6, 7, 8]
Similar studies found that children connected sympathetic body language to barking.
[9]

In a study [10] employing over 6,000 samples of dog barks, a Bayesian classifier
was developed to achieve two objectives. [10] The algorithm properly classified barks

with a 43% accuracy rate. This model was honed for specific canines, and accuracy



was 52%. In the research [11], a few learning algorithms for the classifiers of age,
context, sex, and canine identification were evaluated. They attempted to use two
models, one for the entire group of dogs and the other for each dog independently.
Described an experimental procedure generates a number of dog vocalizations using a
bi-dimensional model. [12] The analysis also made use of the studies [13, 14, 15].

The experiments have demonstrated the potential of using machine models to
distinguish between various bark properties. However, it seemed that the level of
precision attained was insufficient for usage in practical contexts. Additional training
and improvement are needed to achieve greater results.

We discovered two key methodologies with shared data-processing procedures:
EDS and MFCC. An audio signal processing system called EDS generates descriptors
that are appropriate for a specific audio categorization issue. [10] It produces a lot of
descriptors that are appropriate for a certain categorization problem. Following are the
processes MFCC that is used to determine an animal's emotion [16]. So, after recording
the audio of the animal sounds and mapping them to the MFCC, we could visualize it
and gather photos for each audio file. And only after that we are allowed to create the
deep learning model.

It requires effort on each part to analyze the dynamic movement of the vocal
folds. So, to make things easier, the following voice indicators might be used: spectral
composition, amplitude, intensity, loudness.

We assessed two approaches that have been used to categorize the emotions of
animals, one for all species [16] and the other for dogs particularly [17]. The first model
Is based on image classification, with pictures produced from visualizations of MFCC
signals. The second model employs polynomial SVM to forecast the emotional scale
from 1 to 5 as a regression issue. It is based on numerous statistical traits of audio
recordings of dog noises. Then, we made number of suggestions for cutting-edge
techniques and their combinations that could be useful for the task of classifying the
emotions of dogs.

Acoustic signals’ statistical characteristic as time series. The proposed solution

in [17] includes aggregating different acoustic features (frame energy, frame intensity,



perceptual linear predictors, etc.) using average, max, and min functions, which may
compress significant temporal dependencies between these features while reducing the
dimensionality of the training dataset.

Transfer learning for dog’s emotions specifically. The lack of the datasets for
dogs sounds and emotions specifically makes it hard to train large complex models. On
the other hand, datasets on human emotions in acoustic sounds as well as other animals
could benefit to train the initial model. Just like famous VGG and ResNet neural
networks are used as initial features for image classification.

Transformer-like architectures of neural networks. Transformer models are well
recognized for being a very effective technique for time-series data regression and
classification. These models might be useful for classifying the emotions of dogs if
acoustic characteristics are converted into a time-series format.

Combination of acoustic features and their images. The concept set forward in
[16], where they fed the CNN model with sound feature visualizations, may be
expanded to include even more integrated input, such as audio sound features and their
visuals simultaneously. The tabular format of the first kind of input, which may be
aggregated as in [17], will be used for visualizations, which will use images to represent
continuous time-series data. These two inputs will thus cover the dogs' noises from
various angles and improve the model in various ways.

We investigated the feasibility of employing auditory feature sets and affective
computing to categorize dog barks based on context, perceived emotion, and intensity.
Our results show that speech recognition can be accurately classified by acoustic
feature sets that are meant to represent human emotions. Each of the outcomes
demonstrates that traits derived from people are suitable for classifying dog barks. This
observation is consistent with the notion that emotional states in animals are followed
by vocalization patterns and emotional responses that are comparable to those in
humans. All mammals are also affected by these consequences. In addition, we offered
recommendations for how to enhance the examined techniques for classifying

emotions.
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DOMAIN-SPECIFIC LANGUAGE FOR DATA PROCESSING ON THE
INTERNET

Abstract. The active development of the world wide web leads to the need to
create new effective methods of automatic processing the information presented on
web resources. In order for the use of the semantic web to become widespread, the
tools for operating data on the Internet should be simple and user friendly. That will
allow to use them even to inexperienced users and web sites owners without engaging
expensive specialists. As such a tool, the article presents a new web data operating
domain-specific language (WDOL). The main functions of which are the extraction,
storage, processing and display of web data. The WDOL programming code is much
more expressive than the solutions implemented by general-purpose programming
languages. Most of the code is information about the structure of the presentation on a
web property that the user can easily obtain using the built-in features of modern
browsers. Such code is easy to write, read, and modify by inexperienced users. It does
not need to be modified when using different types of data stores, or using other
algorithms to retrieve and parse HTML code. The task of debugging, and testing takes
over the execution system.

Keywords: DSL, web-data, web-mining, Language Oriented Programming,

DSL-Based Development.

Introduction. The emergence of semantic markup standards opens the broad
prospects for the use of intelligent search tools on the Internet - search agents. Search
agents are used as part of meta-search systems, to analyze and process the search engine
results [1-4]. This direction is developing quite slowly due to the lack of search agents

developing tools available to a wide range of users.
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Web data processing involves performing a large number of similar operations
(extracting, storing, processing, displaying data) with different sets of data presented
on web resources with different structure. To implement software tools for managing
web data in high-level general-purpose programming languages, it is necessary to
spend a great deal of time adapting the code, taking into account the structure of a
specific web resource [1-3]. In addition, such an approach is absolutely not available
to inexperienced users.

One of the ways to increase the efficiency of the computer processing of
information presented on the web is the development of a domain-specific language
[4-8] for operating web data based on semantic markup. That includes the extraction,
storage, processing, display of data [9-13].

Types, data structure, WDOL operations. One of the most important
components for developing a general-purpose programming language, is the type
system. Choosing a solution can have a significant impact on the ability to build
efficient compilers and parsers. However, for the WDOL language, this issue is solved
quite simply, in consideration of the very limited range of tasks and specifics of
potential users. An advanced type system can be fully used only by experienced
programmers team when writing large programs. In the case of a domain-specific
language, it is intended for users who have no programming experience. Also the main
object of manipulation is text, calculations and logical structures are absent.

All this leads to the use of only two explicit types: scalar and array (list). Types
are specified explicitly by adding a sigil "@" before the variable name, which is an
array.

The only operation is assignment. However, its semantics differs from the
conventional one in that it is not a data substitution, but a concatenation of strings for
scalars and the addition of an element for arrays when reassigned. Initially,
concatenation/add-ons were a separate operations, but practice has shown that this is
less convenient for non-programmers. Also, the first assignment plays the role of

declaring a variable. No namespace separation.



General structure, execution progress, and semantics. The program consists
of a sequence of ads. Their priority is taken into account so that the WDOL language
is not fully declarative. It should be noted that complete declarations could be easily
achieved by the code redundancy and the introduction of explicit blocks. But the main
purpose of the design was user-friendliness, not language rigor. However the WDOL
language is not imperative too, because the sequence determines only the ad's
affiliation to an implicit block, not the execution order.

Familiar to many programming languages, engineering finite automata and
abstract syntax trees are not used in the current implementation through their
redundancy but can be used as alternatives. Instead, the "tasks" and "document"
structure are formed in parallel. Each ad either starts a new job or adds data to an
existing one. In addition, each assignment can add a new element to the structure. The
types of ads and their semantics are listed below:

Assignment. Its semantics are mostly described above, but it is worth adding that
in addition to specifying the desired block, additional processing of the received data
can be performed. In the current implementation, it is just text extraction or HTML
retention. However, other handlers may be added.

Upload URL. Each URL is a key task in the table. If the key is missing, a new
task is created. If present, it is selected as current.

Navigation. Specifies how to retrieve new pages if the data is devided by them
but not within one. It does not start a new task but adds an implicit loop to the current
one. Cannot be nested, always works from the URL of the task. One task may involve
multiple navigation.

Authentication. Can only be single. Specifies the authentication method for the
web resources that need it to output data. Completed before any task starts.

Configuration. There can be only one. Specifies a number of parameters for the
whole document. Mainly for the storage system.

It's important to note that the unity limit for the last two ads is artificial. Multiple
ads with corresponding semantics were technically implemented. However, practice

has shown that this is rarely used, but in the case of use is much more difficult the code



understanding and its further editing. The same situation with the possibility of sub
navigation, although its usefulness was somewhat greater, but still does not outweigh
the negative effect of complicating the code understanding.

Upon reaching the end of the code, there is a check of tasks for at least one
assignment in them. Otherwise, the system displays a warning and the corresponding
task is canceled. Then the execution begins. Http requests and, accordingly, HTML
parsing are executed asynchronously. After completing all tasks, the control is
transferred to the storage system.

Discussion. Developed web data operating language (WDOL) is a part of the
Internet data management system core. The purpose of this system is to provide an
integrated approach to solving such actual tasks as developing effective methods for
extracting data from web pages, integrating semantic markup into web pages HTML-
code, increasing the efficiency of information search, in particular, the search results
personalization, search spam, the new ranking models development, the development
of methods for intelligent search using search agents, reducing the time spent searching
for the necessary information within a single web resource [14].

The system consists of several modules, each of which is responsible for solving
a specific task from the list above. For efficient operation, all these modules require
convenient and easy-to-use web data operating methods such as extraction, storage,
processing and visualisation.

The WDOL language is designed to take into account all the functional needs of
the system and provide its modules with the necessary software tools, as well as adding
the abstraction level between the modules direct functions and the web data operating
methods.

Conclusions. Developed domain specific programming language with broad
functionality for retrieving, processing, storage and display web-data. The main
advantage of this language is that it allows the developer to describe complex data
operations with simple built-in functions. The software code given in Section 3
illustrates the significant advantage of using DSL over high-level general-purpose

programming languages.



The new language is an effective platform for developing search agents with a
convenient and intuitive interface. It can be used as an effective tool for embedding
semantic markup in HTML-code of already existing sites in visual mode without the
need to edit the source code.

Using a declarative approach to the language development makes it available not

only for professional developers, but also for inexperienced users.
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