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CEKIIA 1: MATEMATHYHI METOIHU, MOAEJII
TA THOOPMAIIMHI TEXHOJIOT'TI B EKOHOMIIII

C.J1. Xpunko
00Kmop mexHiuHux HayK, npogecop,
Yuisepcumem imeni Anvppeoa Hobens, m. /[ninpo, Yxpaina

MO/JIEJIFOBAHHSA 35YTOBOI JIOTICTUKHU COLIAJIBHO-
EKOHOMIYHUX MEPEX MATPULHEIO CYMI’KHOCTI

Mertol0 MOZETIOBaHHS € OTPUMaHHS MJaHUX JUIS BU3HAYCHHS
ONITHMAJIBHOTO Ta IIPOTHO30BAHOTO CTaHy COLIaIbHO-€KOHOMIYHOI MEpEexi.
OCHOBHUM 3aBJaHHAM BH3HAYCHHS PEKOMEHMAIIM MO0 MNpPUIHATTA
YIPaBIiHCHKUX PIlIeHb € HaONMKEHHS ITPOTHO30BAHOTO CTAaHy COLialbHO-
exoHOMIuHNX Mepex (CEM) mo ontuMansHOro.

3 marematnaHoi Touku 30py CEM sBisie coboro rpad, BepmnHaAMH
SIKOTO € JIF0/IU abo oprauizailii, a pedpamu — 38’13k M HuMH [1].

Jns  oOuKCNeHHsT TPOIYKTHBHOCTI Mepei BHKOPUCTOBYIOTH TaKi
METO/IH: MTePEeBipKa 3aTHOCTI TPAHCIIFOBATH PECYPC BiJl OHOTO aKTOpa (y4acHUKa
MEpeKi) JI0 IHIIOTo, a TaKoX 3JAaTHOCTI Mepexi 30epiraTi CBOIO LITCHICTB Y
BUIMAJKY BUIATICHHS OXHOrO abo Oumblie ii ydacHHKiB. [Ijisl po3ymiHHS poJIi
aKTOpIB B MepeXi BUABISIOTH IX MICIle pO3TalllyBaHHs ycepeauHi Mepexi. s
CerMEHTallli PUHKY, MpPEJCTABJICHOI0 Y BHUIVIII MEPEeXEeBOi CTPYKTYpH,
3aCTOCOBYIOTh METOIM KJIACTEPHOTO aHalizy. Kpurepismu cerMeHTyBaHHS pUHKY
(omaMM 200 KiTbKOMA) €, HAMPUKIIAM, PO3MipH (EMHICTB) CErMEHTa; JOCTYITHICTh
CerMeHTa JUTS TIPUEMCTBA; TIEPCIICKTHBHICTh CETMEHTa; MPUOYTKOBICTH abo
pEHTa0eNbHICTh CcerMeHTa. [l 3acToCyBaHHS IIOKa3HHKa OOCSTY DPHHKY B
MOJIEJISIX JOLIIBHO TIPOBECTH HOr0 HOPMYBaHHS i BUKOPUCTATH YacTKH 0OCsTY
PHHKY IJII KOKHOTO HabOopy BY3IIB (CErMeHTa).

OnHi€ero 3 HAaBaXXJIMBIIINX XapaKTEPHCTHK Mepexi € i CTpyKTypa,
TOOTO CYKYIHICTb PI3HOTO POy BIIHOCHH 1 3B’SI3KIB MiXK YYaCHUKaMH MEPEKI.
Hns  BimoOpaxenHst ctpyktypu CEM BHUKOpHCTOBYIOTH [Ba IJIXOJM:
Bi3yasibHe 300pa)KeHHs MEpEeXi 3a JIONOMOIOK BEPIIHH 1 3 €THYIOUYHMX XHIX
nmiHIA Ta MatpuyHe nojgaHHA. CTPyKTypa Mepexi 3amae iHpopmaiio mpo
KIJIBKICTh BY3JiB Mepexi (BEpLIIMHM Mepexi — MHOXHHA V), iX B3aeMHe
po3TalryBaHHs 1 B3aeMO3B’s130K (peOpa Mepexi — MHOxuHa E). Koxxnomy 3
eJIEMEHTIB Mepeski (BepIIMHM W pebpa) CTaBIATH y BIINMOBIAHICTH IIEBHI
XapaKTEPUCTUKK EJIEMEHTIB Mepexi 3B 3Ky (HalpHKIajA, €MHICTh By3ia,
JIOB’KMHA CITOJTYYHOT JIiHi{ 1 11 eMHICTB TOII0). SIKIIO BepIInHY i pedpa Mepexi
MIPOHYMEPOBaHi IUTMMH YHCIIaMH Bix 1..n i 1...m, 1e n — KUIbKICTh BEPIIMH 1
M — KUTBKICTh pedep, TO JOCTYH IO €NeMEHTIB MepeXi B CTPYKTYpi JaHHUX
BiIOYBA€ETHCS TIO 1HIEKCY, IO BiATIOBia€ HOMEPY BepIIMHU a00 pedpa.
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OnmHuM 3 HAWMOMIMPEHIMHUX TPEACTABICHb MEpPEXKi € MaTPHIIs
CYMDKHOCTI, SKa Ma€ po3Mip n X n, KUTBKICTh PSAKIB 1 CTOBHINB SKOI
BiNIOBIAIOTH KiJIBKOCTI BEPIINH MEPEXKi, a €IEMEHT MaTpPHUIIi Ha TIEPETHHI i-
1 CTPOKM # j-TO CTOBIIIIS XapaKTEPU3yE HASBHICTH pebpa MiX Ii€0 Maporo
BepIinuH Mepexi. [Ipu pomy bij = 1, sIKmio Bepuawm i # ] CyMiXHi, iHaKIe
bij =0. Ipun moOymoBi MaTpuii CYMiKHOCTI SIK 00’€KTH MOXYTb OyTH
BU/IIJIEHI HE TUIBKU BY3JIM MEpEXi, ajie i o0nacti, OTpUMaHi B pe3yJbTaTi
KJIaCTEPHOTO aHai3Yy.

Marpuis cyMiXKHOCTI [uIsl 00J1acTeld MaTUME BUTJISIA:
1,minmj=0

My =1{y 10 nmj=0
Je mi Ta Mj— obnacti. Y Takuii crmoci® OCHOBHHI MOKa3HHUK CTPYKTYPHU
MepeXi MOXKHa BUPA3UTH Yepe3 BEKTOP MOTEHLIHHOTO CIOKUBaHHs [2]:
S={M}xV
,
= —
ae S_ BEKTOP NOTEHLIHOTO ITOTHUTY; V_ BEKTOD CIIOKHUBAHHSL.
[TponykTHBHICTH BCi€i Mepexi 3aeXXUTh BiA TPOIYKTHBHOCTI
KOKHOTO By3Jia a0 Tpynu BY3iiB (KJIacTepa), 10 BXOJSTh Y JaHy MEPEKY.
KoedirieHT mpoayKTUBHOCTI Pri i KOXKHOTrO 3 BY3IiB, IO BXOIWThH Y
MEpeXy BH3HAUMMO SIK BiJIHOUIEHHS CyMapHOi MIiHIMaJbHO JOIYCTUMOI
MPOITYCKHOT 37IaTHOCTI BY3JIiB JI0 O4iKyBaHOI a00 iCHyI04O1 Bijiauyi:
n oz
Vi
Jie N — KUTBKICTB BY3:iB; Zi — MiHIMaJIbHO JOITyCTHUMA MPOITyCKHA 3/IaTHICTh
By3Jia; Vi — OviKyBaHa 4M iCHyIOua BiJyjiaya.
[pu upomy, sikmo 0 < Pri <1, To Mepexa MPOMYKTHBHA, a SKIIO
Pri > 1, To BUTpaTH MepeBUIYIOTh BiIIady i Mepexa He MpOLyKTHBHA.
3B’s13HICTE Mepexi € BaxinBo0 Mipow ii HamiitHocti. I'pad €
3B’SI3HUM, SIKIIIO KOXKHA Mapa Horo pi3HUX BEPIIMH MOXKYTh OYTH MiAKIIIOUEHI
yepe3 Jesiki nuisixu. [IoKasHMK 3B’SI3HOCTI € MaKCHMAIBHUM 3B’S3aHUM
miarpagom. KoxxHa BepIrHA HAIEKUTH 10 OJHIET KOMIIOHEHTH 3B’ SA3HOCTI,
TaK caMo SK 1 Ko>KHe pedpo:

I‘VzFXZDi+ZDI><Vﬂ

ne F — KUIbKICTh LEHTpalbHUX BEpIIMH B Mepexi (BUpoOHuMKiB); D —
KiJIbKICTh BEpIIMH-OpOKepiB (muiepiB); Vri — dYacTKa CHOXHBaHHSA B
CETMEHTI.

Pri=nx



301TBIICHHS TPOTYKTUBHOCTI MEPEXKi TOCATAETHCS IEPETBOPEHHIM
il TakMM YHHOM, MO0 TOKAa3HWK 3B’S3HOCTI BIIIOBIZaB ONTHMAaJIbHOMY
3HAYEHHIO.

HaBenena meronuka po3paxyHKy MO)KE BHKOPHUCTOBYBATHCH LIS
BU3HAYCHHS TIOKA3HUKIB JUISI aHaJi3y ICHYIOYOTO CTaHy COIaJbHO-
€KOHOMIYHOI MEpEexXi, a TAaKOX JJIsl TPOTHO3YBaHHSI ii PO3BHUTKY Yy 4Yaci.

CrnHcoK BUKOPHCTAHHUX JIzKepeJ
1. Xpunko C.JI. MopenfoBaHHs IUHAMIYHHUX TIPOLECIB CHCTEMHU
MacoBOrO OOCIYyroByBaHHS Ha IANPUEMCTBI. EKOHOMIYHUL — BICHUK
3anopizbkoi 0epoicasnol inoceneproi axademii. 2018. Bum. 4. C. 170-174.
2. Xpunko C.JIL, Orapenko T.}O. MonentoBaHHs BHpOOHHYHX
MOTOKOBUX IPOLIECIB Ha MianpueMcTBi. [epoicasa ma pezionu. Cepis:
Exonomixa ma nionpuemnuymeo. 2017. Ne 6. C. 32-37.

M.IL. Benb4eHko
cmyoenmka zpynu EK-01-17,
Hauionanvna memanypeinina axademisa Ykpainu, m. /Ininpo

MOJEJIOBAHHSI ONTUMAJILHOI'O IJIAHY
BUPOBHUIITBA TPOIYKIIIT

[Tnan BUpOOHMIITBA MOXHA PO3IIISAATH K YaCTHHY Oi3HEC-IIJIaHy
PO3BUTKY IIANPHEMCTBA. BiH OXOIUIIOE MPAKTHYHO BCi aCMEKTH HOTro
JUSTIBHOCTI 1 TOMY CTaHOBUTH BaXJIMBY YaCTHHY CHCTEMH OIEPATHBHOTO i
CTpaTEerivyHoro IIaHyBaHHS MiAIIPHEMCTBA.

[Imam BUpPOOHWITBA, SKWHA € SKHAHKpalIuM 3 TOYKH 30py
JOCSITHEHHsI HaWOinpIIoro adbo HAaWMEHIIOro PiBHS TOYHO BHM3HAYEHOTO
TEXHIKO-€KOHOMIYHOTO  KPHUTEpil0 OLIHKA BHUKOPHCTAaHHSI PECypciB
ATIPUEMCTBA 1 HOTO BUPOOHUYOTO NOTEHIIay HA3UBAETHCSI ONTUMAIBHUM
IUTAHOM BHPOOHMIITBA. KpHTepieM ONTHMAaIbHOCTI HA3MBAETHCS MOKA3HHUK,
3a SIKUM OL[IHIOEThCs Mipa edekTuBHOCTI miany [1]. ITo cBoiii cyTi 3aBaaHHs
MOTOYHOTO ONTHMAJILHOTO IUIAHYBaHHS Ha PiBHI 00’€HaHHS € 3aBJaHHIM
cremianizanii, y SKOMy HOTPiOHO BH3HAYWTH ONTHUMAJIBHHUNA IUIAH BUILYCKY
MIPOIYKITiT (SIK 32 00CATOM, TaK i 3a CKJIaJIOM) IIPH 3aIaHuX pecypcax [2].

BupoOGununii riaH sBise co0010 KOMIUIEKC PI3HOMaHITHHX 3aXOJIiB,
0 3a0e31eyyoTh CTa0lIbHICTh BUPOOHMIITBA HA MIANIPUEMCTBI Ha TPOTS3i
MIEBHOTO TIPOMDKKY dacy. TakuMmMu 3axojamMH MOXYTb OyTH: HasiBHICTb
BUPOOHMYMX MOTYXKHOCTEH, aHaJli3 iICHYI04Oro o0JaJHaHHs Ta TEXHOJIOTIH,
pO3paxyHOK HeoOXiqHOI KIUIBKOCTI pecypciB, NPOTHO3YBaHHS IIONUTY
NIPOJXYKIii, IUIaHYBaHHS 30yTy Ta KUIBKOCTI NMPOJAAX, aHali3 KUIBKOCTI Ta
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kBaniikamii nepconainy Ta iH. [lnan BUpoOHUIITBA PO3POOITIOETHCS B LILIIOMY
TIO T IIPHUEMCTBY, a TAKOX TSI OKPEMHX HOT0 YacTHH (1eX, TUTBHUI Ta iH.).

3BiCHO, BUPOOHHUIITBO TOTOBOI MPOIYKIIii — II€ TOJIOBHE 3aBIAHHS
KOKHOTO TIATIPHEMIII. A IUTaHOBaHY KUTBKICTh TPHOYTKY 3a0e3mednTh
SIKICTh TIPOAYKINI Ta i KiNBKICTh, TaKOX MPHUOYTOK Oyne 3aiekaTH Bix
KUTBKOCTI MTOHECEHWX BHUTPAT, a TaKOX BiJl peami3amii TOTOBOTO MPOIYKTY.
Cawme mi 1t 3a6e31medye ONTUMAaTbHUH IJIaH BUMYCKY MPOIYKIIii.

Jns po3poOKku Mojeni ONTUMaIbHOTO IUIaHY BUPOOHMITBA
MPOXYKLiI HIMPOKO BHKOPUCTOBYIOTHCS MaTeMaTHU4YHI MOJENi, 30KpeMa
MeToJ JiHiiHOT onTuMizanii. [Ipu npoMy 3a3BHUail mapameTpy BUpOOHHUIITBA
YiTKO BH3HAYCHI 1 HE MiAMAIOThCS HISIKUM BHUIAJKOBUM BIUIMBaM. | Xo4 y
peaJbHOMY JKUTTI Taki yMOBHM HE JOCSDKHI, IPH CTBOPEHHI Mojemnel
BUIIAJJKOBOCTI iITHOPYIOTh, TOMY IO B AESKHUX BHIIAJIKaX BOHM HE CYTTEBI, B
IHIIUX CHUTYyamisiX BiIOyBalOThCSA BKpad pigko, a 30MTKH Bil IX HACHiIKiB
KOMITCHCYIOTBCSI 3aBISIKH CTPaxyBaHHIO.

Jnst Toro, mo0 TOCTAaBHTH 3aBIaHHsS ONTHMi3allii, HEOOXiITHO
BU3HAYHTH MUTBOBY (YHKIIIO — KUTBKICHY XapaKTepPHCTUKY I, SIKY
HEOOXITHO MOCATTH B Tporieci onTuMizamii. [le Moxke Oyt Makcumizarlis
npuOyTKYy, a00 MiHIMi3aIisl BUTpaT.

MopentoBaHHs 3aCTOCOBYETHCSI IPU BUBYEHHI CKJIQJIHUX MPOLIECIB
Ta SBUII, B TOMY YUCJI 1 eKOHOMIYHUX. 3a HOTo J0MOMOTOI0 JOCIIIKYBaHe
SIBUIIC BIITBOPIOETHCS B €KCIICPUMCHTATIBHUAX YMOBAaX y BUTJILII MOJEII B
Macmtabi. Ha crenianbpHo cTBOproBaHOMY 00’€KTi (MOeNi) Uit BUBYCHHS
JIOCITIKYBAHOTO 00’€KTa BiATBOPIOIOTHCS HOTO IEBHI XapaKTEepHUCTHUKH 3
METOI0 X BHMBYEHHS, a MOJEIIOBAHHSI — CTAaHOBHTh COOOI0 KOHKpPETHE
BiZIOOpaXEHHS PO3MITHYTHX XapaKTEPUCTHK IAHOTO 00’€KTa B LUIIX HOTO
JIOCITKEHHS.

MaremaTiuHe MOJENIOBAHHS € HAHOUIBII JIOCKOHAINM 1 pa3oM 3
TUM €(EeKTHBHUM METOJOM MozemoBaHHs. Came B IbOMY BHUIAIKY
3aCTOCOBYIOTHCS HOTY)KHI 3aCO0M MaTEMaTHYHOTO aHANIi3Y, TakK SIK 32 CBOEIO
MIPUPOJIOI0 MaTeMaTHYHI METOI HE MOXYTb JI0JIaBaTUCS OE3M10CEPEAHBO JI0
JICHOCTI, a TUIBKK IO MAaTeMaTHYHUX MOJEJCH. Pe3ynbTaTi JOCiHKEHHS
TaKoi Mozeni OylyTh MaTH IPaKTUYHUIA IHTEpEC, SKIIO caMa MOJIENb JOCUTh
aJIeKBaTHA BiZTHOCHO PO3TIISTHYTOTO SIBHIIA, TOOTO JOCHTh A00pe BiloOpaxkae
peanbHy CUTYAILiIO.

MarematiuHa MOZIENb 3a1a4i CKIaAa€ThCs 3 HACTYITHHUX €JIEMEHTIB.

1. IlinboBa ¢yskuis. BoHa mNOBMHHA KiJBbKICHO BimoOpaxaTu
3HAYCHHS METH 3aJIC)KHO BiJl 3HAYCHb HEeBiTOMUX 3MiHHUX. [{i1p0Ba QyHKITISA
Moke OyTH HampaBiieHa Ha 3HAXOPKEHHS MAaKCHMAalbHOTO 3HAYEeHHS
(mpubyToK mianmpueMcTBa) ab0 MIHIMAJIBHOTO 3HA4YEeHHS (cOOIBapTICTH,
BUTpATH).

2. OOmexeHHs1 3aBiaHHs. Y pealbHId EKOHOMIYHIl cucremi
ICHYIOTh OOME)KEHHS, HaIpHUKIaJ, Ha 00CAT BUKOPHUCTOBYBAHUX DPECYpPCiB,
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SKi TOBMHHI OyTH BpaxoBaHi mpu 10OyJOBI MaTeMaTH4YHOI MOAEI.
OOMexeHHS TOBMHHI OyTH 3amicaHi y BHUDLAAI MaTeMaTHIHHUX
CHiBBiTHOIIEHB (PIBHSIHD a00 HEPIBHOCTEM).

3. YMmoBH HeBig’eMHOCTI 3MIHHHX. HeBimomi 3MiHHI 3aBHaHHS
BiIOOpakaroTh NesAKi peanbHi MapaMeTpd EKOHOMIYHOI CHCTEMH, SIKi, SIK
MPaBHUJIO, HE MOXYTh NPHUAMATH BiJ €MHHX 3Ha4eHb, TOMY BIAIOBiIHI
HEBiZOMi 3MiHHI TOBHHHI OyTH O3UTUBHIMH a00 HYJTEOBHMHU.

Opranizaimis ONTUMAaJIBHOIO BHUIYCKY HNPOJYKLIl JOMOMOXeE
30UIBIINTH €()EeKTHBHICTh POOOTH IiJIPHUEMCTBA, HAWKPALIMM PIIICHHSIM
JUIS TITaHY CTaHE 3MEHIIEHHS KUJIBKOCTI 3aKyNoK (IPH LbOMY KiNBKICTh Ta
SIKICTh NMPOAYKIIi NOBUHHA 3aJIMIIATUCS), Ta KUIBKOCTI BUTpaT. 30UIbIINTH
piBeHb NPHOYTKY MOXKHa SK 3a JOIOMOIOI0 MiJBHUINEHHS IiH, Tak i 3a
JOIIOMOT0I0 ONITUMAIEHOTO BUKOPHCTAHHS IIOTYKHOCTEH Ta pecypciB.

Sk He iCHye OTHAKOBHX IiIIPUEMCTB, TaK i HEMOXKIIMBO 3pOOHTH OHY
YHIBepcalbHy MOZEIb BUPOOHHIITBA. TOMY ONTHMAIBHUIA IIaH BUPOOHUIITBA Ma€
OyTH pO3pOONCHUM Il KOXKHOTO OKPEMOTO IiIPHEMCTBA, IO JO3BOJIHUTH
OTPUMATH MAaKCHMaJIbHY BUTO/Y TIPH MiHIMAJTBHHX BUTPATaXx.

Crnncok BUKOPUCTAHUX JKepeJt
1. JocnimkeHHs onepanii: HaBd. oci0. (A7l CTyIEHTIB HAIPSIMKY

miarotoBkn 0306 — «MeHemkMeHT 1 aaMmiHicTpyBaHHs»)/ 3a  pen.
B.I. Ocmimesa. Xapkis: XHAMI', 2008. 136 c.
2. Paguo  O.A., Ulepcrennuko  10.B.  Maremaruune

MOJICITFOBAHHS MiAMPUEMHHIIBKOI TisUTBHOCTI: HAaBY. MOCIO. I CTY. BHIIL.
HaBY. 3aKJI. eKOH. creil. Juinponerposcek: JADA, 2011. 352 c.

Hayxosuii kepisnux: JI.M. banoopina, KaHO. eKOH. HAYK, O0Y.

JI.M. CaBuyk

Kanouoam eKoHOMIYHUX HAYK, npoghecop,

Hauionanvna memanypezinina axademisa Ykpainu, m. /[ninpo
O.M. dinyc

cmyodenm zpynu EK01-19,

Hayionanvna memanypeiiina akademia Ykpainu, m. /[Hinpo

MOJEJIb PEUTUHIOBOI OIIIHKA IHBECTULIIIHOI
NPUBABJIMBOCTI NIAMMPUEMCTBA

IMuraHHs OWIHKK IHBECTHIIHHOI TPHBAOIMBOCTI  IIIPUEMCTB,
JIOCII/DKEHHSI  CYyTHOCTI €CaMOTO MOHSTTS  IHBECTHILIMHOI TPHBAOIMBOCTI,
BU3HAYCHHS BIUIMBY (paKTOpiB 30BHILIHBOTO Ta BHYTPIIIHBOTO CEPEIOBUIIA HA i
piBeHb, PO3pOOKA METO/IOJIOTIYHHX MMIJXO/IB T4 METOJMK OLIHIOBAHHS MIMPOKO
BUCBITJIIOBAJIMCA Y HAYKOBHX MPAILIX 0ararbOX BITUM3HAHHMX Ta 3aKOPJOHHHX
yuennx. IlpoTe icHyroui migxomW 1O OIMHKH iHBECTHILIMHOI MPHUBAaOIMBOCTI
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T IPHEMCTBA TOTPEOYIOTH YIOCKOHAJIEHHS, 30KpEMa ypaxyBaHHs 0COOJIMBOCTEH
BITYM3HSHOTO EKOHOMIYHOTO CEPEIOBHINA, PO3BUTKY (PiHAHCOBOTO PHHKY TOIIIO.

Ha ocHOBI amamizy psmy METOOWK OIIHKH iHBECTHIIHHOI
IpUBaOIUBOCTI MiATPHEMCTB [ 1, 2] OyIo BHSBICHO AeAKi 0OMEXESHHS 11010
iX 3acTOCYBaHHSA Ta 3alpPOIOHOBAHO IJIXOIH, SKI JO3BOJSTH YHHKHYTH
CyNEepEewINBUX BHUCHOBKIB Ha PI3HMX eTamax MpOBEACHHS OINHKH. Jlis
MPOBEACHHS  OIIHKKA  IHBECTHIIIfHOI NPUBAOIMBOCTI  MiAIpPHEMCTBA
MIPOTIOHY€EMO TOKa3HUKH (pIHAHCOBO-TOCHOJAPCHKOTO CTaHy IiJIPHEMCTBA
3aJIe)KHO BiJI HAIBHOCTI HOPMAaTHUBHUX 3HAYEHB IS BiZNOBITHUX OKA3HHUKIB
TIOJIUTMTH HA JIBI TPYNU: HOPMOBaHI Ta TEHACHIINHI.

[lix HOpMOBaHUM TOKa3HMKAMH Y JaHOMY BHUIIAJKy PO3yMIIOTHCS
TaKi, 7St IKUX BCTAHOBJICHO PEKOMEH/IOBaH1 3HAYEHHS, 1[0 XapaKTepU3yl0Th
cTilikuii hiHaHCOBHMII cTaH (HOPMATHUBHI 3HAYCHHS).

TeHOEHWIHHI  TNOKAa3HMKW  BH3HAYAIOTBCA  AK  ITOKa3HUKHU
(iHaHCOBOTO  CTaHy MIiANPUEMCTBA, JUIA SIKUX HE  BHU3HAYCHO
3aralpHONPUHHATHX 3HAYEHBb, IO BIATIOBINAIOTH Oa)KaHUM TEHACHIISAM
(301pmeHHs 200 3MEHIIICHH ).

Ha ocHOBi Takoro po3moainy (iHAHCOBHMX NOKa3HHKIB OIIHKY
IHBECTHLIHHOT TPUBAOIUBOCTI MIANPUEMCTBA BBa)KAEMO 3a JIOLIbHE
MIPOBOJIUTH Y JIBa €TallH.

1-ii eran — ouiHka ()iHAHCOBOrO CTaHy 3a HOPMOBAaHHMHU
MOKa3HUKaMHU, 110 JI03BOJIMThH BUSBUTH (PIHAHCOBO HECTIHKI MiNpHEMCTBA i
HaJaji, B 3aJI)KHOCTI BiJl I[JICH IHBECTOPA, POJIOBKUTH OI[IHKY (DiHAHCOBO
CTIMKMX MIiANPUEMCTB ab0 NPUIHATH IHBECTHIINHHE PIIIEHHS CTOCOBHO
MIATPHEMCTB 3 KPU30BUM (DiHAHCOBUM CTAHOM.

2-if eram — ouiHka ()iHAHCOBOTO CTaHy Ta BHUPOOHUYO-
rOCHOJAapChKoi MISUTBHOCTI 3a TEHACHIIMHMMH TOKa3HHKaMHu. Bubip
HAMOUIPII IHBECTUIIHO MPHUBAOIUBOTO MiANPUEMCTBA 3MIHCHIOETHCS HA
OCHOBI IOPIBHSIHHS IIATIPHEMCTB MK COOO0F0, BUXOSYH 13 3HAUYIIOCTI THX
YW IHIIUX ITOKa3HUKIB IS iHBECTOPA.

Ha nepiiomMy erani OLiHKM MPOBOZSATH MOPIBHSHHS PO3PaXxOBaHUX
3Ha4YeHb HOPMOBAHHX MOKA3HUKIB ()IHAHCOBOTO CTaHY 3 IX HOPMAaTUBHUMH
3HAUEHHsSMH. Pe3yibTaroM Takoro axaimizy Mae OyTH MaTpuUllsl OLIHKH
(hiHaHCOBOTO CTaHy, €IEMEHTAMH SIKOT € OJIMHUII 200 HyJIi: SKIIO (aKTHUHE
3HAUEHHs MMOKA3HUKA 33JI0BOJIbHSE HOPMATHBHOMY — CTABHUTBHCS OJIMHUILIS,
SIKIIIO HE 3a/I0BOJIBHSIE — HYJIb.

s momanmbimmoi  OWIHKH — 1HBECTHUIIHHOI  NMpHBaOIMBOCTI
MIAPUEMCTBA IHBECTOPOM BHU3HAYAETHCS HAOIp TCHICHIIMHUX MOKAa3HHKIB
Ta 3IIHCHIOETbCA iX paHXXKMPYBaHHS 3a CTYIEHEM BaXKIJIMBOCTI OLIHKH
KO>KHOTO ITOKa3HHKA JUIs iHBecTOpa. B pe3ynbrati st KOXKHOTO TIOKa3HHKA,
1110 OILiHIOETHCS, BCTAHOBIIIOETHCS BaroBUii KOe(illieHT.

Ha npyromy erami poGoTu Mozeni peHTHHIOBOi OIUHKH OOHPAETHCS
HAWOUTBI {HBECTHIIIHHO TIpHUBAOJMBE TIANPHEMCTBO HA OCHOBI METOMY
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€TaJIOHHOTO MIANPUEMCTBA: BH3HAYAIOTHCS HAWKpAIll cepel] PO3paxoBaHMX 3a
BCIMa IiAMPHEMCTBAMHE 3HAYCHHS 32 KOYKHUM TIOKa3HHUKOM, SIKHH Oepe yJacTb B
ominroBanHi. Li 3Ha4YeHHsS mpuiMarOThCs 3a eTanoHHI. CyKYITHICTh STaJIOHHIX
3Ha4YeHb BIOIIOBiaTMME TOKa3HUKAM IIiInpreMcTBa-eTanioHa. [licms doro
PO3paxoOBYETBCA ~ PEUTHHT  MIANMPHEMCTBA, M0  XapaKTepU3ye  CTYIiHb
BIMOBIAHOCTI (PAKTHYHMX 3HAYCHh BHUPOOHMYO-TOCTIONAPCHKUX ITOKA3HUKIB
KOXKHOTO TI/IPHEMCTBA, SKi OepyTh y4acTh B OIHIOBAaHHI, IOKa3HHUKaM
€TaJIOHHOTO T IPHEMCTBA 38 HACTYITHOIO ()OPMYJIOO:

2
n P/ )
R, = E K, *[1—P'“)J —> min
i=1

ie)

ne Rj — ysaranpHIO0OYHIT pO3paxyHKOBHI MOKa3HHK PEHTHHTOBOI
OIIHKH j-TO MiIPUEMCTRA,
Pfig) — akTHYHE 3HAYEHHS i-TO HOKA3HUKA j-TO IIiIIPHEMCTBA;
Pie) — 3HaYCHHS i-TO TOKAa3HUKA IMiAIPUEMCTBA-CTAIOHA;
ki — BaroBuii koeillieHT IS i-r0 MOKA3HUKA,;
N — KiJIBKICTh OIIHIOBAHUX i-THX IIOKA3HUKIB j-TO MiAIPHEMCTBA;
Jj — mopsIIKOBUIT HOMEP JOCTIHKYBAHOTO MiIPUEMCTBA.
[lignpuemcTBO 3 HAaWMEHIINM 3HAYCHHSIM y3arajbHIOIOUOTO
PO3paxyHKOBOTO TMOKa3HHWKA PEUTHHIOBOI OIIHKHA BBAXKAETHCS HAHOLIBII
IHBECTHULIHHO MPUBAOIMBHM.
3anponoHOBaHMA MiJXiJ 10 OLIHKK IHBECTUIIHHOI TPUBAOIMBOCTI
MIZAMPHEMCTBA HA OCHOBI PO3UIBHOI OLIHKK HOTO (DiHAHCOBUX MOKA3HHKIB
JIO3BOJIUTh MPOBOJUTH BimOip Ta BU3HAYATH HAWOLIBII IHBECTHUIIIHO
NpuBa0IMBE MiANPUEMCTBO, BPaXOBYIOUYH Pi3HI 1[Il iIHBECTOPIB.

Cnmcox BUKOPUCTAHUX [KepeJT
1. Trorronnuk B.O. AHami3 iHBeCTHIIHHOT TPUBAOIMBOCTI ITiANPHEMCTBA.
URL.: http://n-auditor.com.ua/uk/component/na_archive/656?view=material
2. IOxmvayk C.B. MartpudHa MoJeNb OIIHKA — IHBECTHIIAHOI
TIPHBAOIMBOCTI MPOMHUCIIOBUX MANpreMcTB. Dinarcu Ykpainu. 2003. Ne 1. C. 3-12.

JIL.I. Cragnuk
cmyoenm zpynu EK-18,
Yuieepcumem imeni Anvgppeoa Hoobensn, m. /[ninpo, Ykpaina

ONITUMIBALIA 3BABAHTAKEHHSA TPAHCIIOPTHUX
MOTO3ACOBIB 3-3A KOPJIOHY

Ha crorozui mxysxe 6araTo ToBapiB 1 pi3HOT NPOAYKIIi1 BBO3UTHCS B
VYkpaiHy 3 METOI0 NpoJaKy 3a JIONOMOIOI0 KOHTEHHEpiB Ha BaHTaKHUX
Oapkax, IHAKIIe KaKy4d — Ha KOHTEHHEpOBO3ax. | TakuMm e 4YMHOM
3aKyMOBYIOTBCS 1 JOCTABISAIOTECS TpaHCHOPTHI 3acobu (T3) pisHoro Buay, B

11


http://n-auditor.com.ua/uk/component/na_archive/656?view=material

TOMY YHCJi MOTOLMKIM Ta KBaAPOLMKIHN, TOOTO ABO-, YOoTHpHKOmicHI T3.
VYCBoro € ’SATh BHIB CY/iB, HA STKUX MOXKJIFBO 3iHCHIOBATH IIEPEBE3CHHS.
Y mux Oapk € omHA BIAMIHHICTH — I PO3MIpHICTH 1 MicTkicTs. OnHa
omuanns TEU npopiBaioe 20-¢yToBOMYy KOHTelHepy. JlaHi HaBeneHO Ha
puc. 1 [1].

Hazga MimimaneHEa KinpKicTe Yy MakcEMaIbHA KiTBKICTE B

TEU TEU

Handysize 260 1000
Handymax 1000 1700
Feeder 1700 2500
Sub-Panamax 2500 4000
Panamax 4000 7000

Puc. 1. HaiimenyBaHHs i MicTKicTh KOHTeliHepoBO3iB [1]

Jnst mepeBe3eHHs 1BO-, YOTHPUKOMICHOTO T3 BHKOPHCTOBYIOTBCS
3prvaitai 20-yToBi koHTeHHepH Dry Van, ame B pasi KO 3aMOBJICHHS
Oinpl mMpoke 1 KimbKicTh T3 BemWka, TO B TakOMYy BHUIAIKY BIKeE
BUKOpHCTOBYeThCsl 40-(pyToBuii KoHTelHep Dry Van. [lani 1 po3aMipHicTh
HaBe/IeHO Ha puc. 2 [2].

T T 20-THpyTOBHE KoBTeliHep 40-KadyToBHHE KOHTeHHep

Dry Van Dry Van
3ormimui pomipn 2.43/6/2.59 2.43/12.19/2.59
(m/a/B)
Bayrpimai 2.35/5.9/2.39 2.35/12/2.39

po3MipH (m/1/B)

Puc. 2. Po3mipu 20-¢yroBoro Tta 40-pyroBoro konreiinepis
Dry Van [2]

Haii6inbin nomynspHUMH, SIKI 4acTO 3aMOBJISIIOTH 3-32 KOPJIOHY,
MOTOTPAHCIIOPTAMHE € CIIOPTUBHI MOTOIMKIIH 1 KBagpouukiu [3; 4].

labaput MoTO-TpaHCHOpPTIB (B CEpeAHBOMY) HABEICHO Ha
puc. 3 [5].

Po3mipn Kpagpanura CropTHBHHAN MOTOITAKT
YV mm. (/n/B) 1200x2300x1230 MM.\ 780x2100x1100 mm.

Puc. 3. Cepeani po3Mipu ciOpTHBHOI0 MOTOLMKJIY Ta KBaIAPOUHUKJIY [2]
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Jns toro, mo0 3 IMX BHIICNEPENIYEHHX JAAaHUX ONTUMAaJbHO
po3TanIyBaTH TPAaHCHOPTHHUH MOTO3aci0 y KOHTEHHepi Ta cam KOHTEWHep
po3TanryBaTH Ha Oapiki, MOJKHA BUKOPHCTAaTH MaTeMaTuaHy Mozens L[3JII1.
ToOTO BHKOpHUCTaBIIM L0 MOJENb, BH3HAYAETHCA LIIOYHCEIBHUM
ONTHMAJBbHUN IUIaH PO3TAalIyBaHHS, B SKOMY OyIyTh BUpIIIyBaTHUCS TaKi
3aBJIaHHS:

1) MiHiMyM BUIBHOTO MicCIIs;

2) MakcHMalbHe HAMOBHEHHs KOHTeiHepa pisHUMH Buaamu T3;

3) MiHIMyM KiIBKOCTI BUKOPHCTAHUX KOHTEHHEPIB.

TakuM 4YHHOM, 3a JOIOMOIOK0 L€l MaTeMaTHYHOI MOIENl 1 BCIX
PO3paxyHKiB, BUKOPHUCTOBYIOUHU HOTPiOHI JlaHi, 3HAXOASTh
HAWONTHUMANBHIIINA BapiaHT pO3TAllyBaHHS BHIIB MOTOTPAHCIOPTY NpPH
3aBaHTA)KCHHI KOHTEHEePiB Ha KOHTEItHEpOBO3ax.

Cnucox BUKOPUCTAHUX JKepeJ

1. OcHoBHa Kkiacudixamis KOHTEHHEpOBO3iB URL:
https://containers.ua/articles/kontejnerovozy/#:~:text=rpy3oBsie%20cynHa
%2c%?20mpucniocodnennpie%20ams1%20nepesoskn, 1 8000%20xoHTEHHEPO
B%2032%20011H%20petic

2. OcHoBHa Kiacudikanis KOHTEHHEepIB. URL:
https://marline.com.ua/container-types?gclid=cjOkcqjw38-
dbhdparisadj3kjl4nifrsogthwwddcie4ozx0ik-zt3s5dysklyxanQucnmjnzc-
bhiaamtbealw_wch

3. [omynsuis Ha KYIIBIIIO MOTOLMKIIIB. URL:
https://www.epravda.com.ua/rus/news/2020/01/13/655717/
4, Homymsimist Ha KYTIBITIO KBaIPOIIUKIIIB. URL:

https://motokosmos.com.ua/news/top5_kvadrotsiklov_v_ukraine_2020_goda
5. Tabaputu moto-tpancmoptis. URL: https://awm-trade.ru

Hayxosuii kepisnux: O.I'. Xono0, kano. mexH. HayK, npog.

O.C. MupomHu4enko, €.0. Pe3yn
cmyodenmku 2pyn KH-19-2, KH-19-17
Yuieepcumem imeni Anvgppeoa Hobensn, m. [{ninpo, Yrpaina

BUKOPUCTAHHS UMOBIPHICHUX METO/IIB ITPH
BU3HAYEHHI EOEKTUBHOCTI BUPOBHUIITBA

B 0CHOBY Cy4acHOro HpOMHCIOBOTO BHPOOHHITBA IOKJIAIECHO
MacoBe BHUT'OTOBJICHHS CTaHJAPTHUX BHPOOIB 13 CYBOPO BU3HAUCHHMH
BJIACTUBOCTAMH. [IpOBENEHHS KOHTPOJIO SKOCTI OAEp)KaHMX BHPOOIB 3a
JIOTIOMOT 010 cepii BUpoOyBaHb OB’ 3aHO 3 TOCIIHKEHHAM a00 KiJTbKiCHOIO
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ouiHkoo sBuLL. Teopist HMOBIPHOCTI — Ile MaTeMaTHYHA HayKa, [0 BUBYAE
3aKOHOMIPHOCTI ~ MAacOBHX  BHIQJKOBHX SBUII 1 €  HaiOLIpm
«EKCTIEPUMEHTAILHOIO» 3 YCIX MaTeMaTHYHHUX HAYK.

Posrmsmemo  mBa  migmpumemctBa. [limmpumemctBo I Mae
BHCOKOTEXHOJIOTIYHE OONagHaHH], ane Ha HboMy mpamoe mume 30%
poOiTHHKIB BHCOKOi kBamidikamii Ta 70% pOOITHUKIB cepeaHbOI
kBarmigikamii. SIK BiZOMO 31 CTATUCTHYHHUX JaHWUX, HIMOBIPHICTH BHPOOHUTH
BUCOKOSIKICHY JeTaylb JUIsi POOITHMKAa BHUCOKOi KBajidikamii 1boro
nianpuemcTsa — 0,97, ast pobitHHKa cepeanboi kBamidikaii — 0,83.

Ha mignpuemctBi II, ske Mae TexHONOTiyHEe OOJIaTHAHHS
CEPEIHBOTO PIBHS, TAKOXK MPAIFOIOTh POOITHUKY K BUCOKOT, TaK 1 CEpeIHBOT
kBamiikanii. Ilpy 1poMy BigomMO, 1m0 HMOBIPHICTE OTpPHUMaHHS
BHCOKOSIKICHO Jetami Juis  poOiTHHKAa BHCOKOi KBamiikamii IhOTO
mignmpueMcTBa  mopiBHoe 0,93, a gma poOiTHHKa — cepeaHbOl
kBamigikamii — 0,72.

BuHKMKae mnHTaHHA TPO Te, SKAM Ma€ OyTH MPOICHTHE
CIIBBITHOIICHHS pOOITHUKIB BHCOKOi Ta cepemHpoi KBamigikamii Ha
mignpueMcTsi I, mo6 sxmo nerans, mo Oyia BimpaBieHa HA BHOIPKOBUH
KOHTPOJIb 1 BUSIBHIIACh BHCOKOT SIKOCTI, TO OLIbII HMOBIpHEM 0YJI0 O Te, 1110
BOHa BHpoOIeHa Ha miAnpueMcTBi Il 3 TEeXHOJOTIYHUM OOIATHAHHAM
cepenHbOl sIKOCTi, aje 3 Outbl KBamiikoBaHMM mepcoHanoMm. Jlis
PO3B’si3aHHS LILOTO IUTaHHS BUKOpHcTaeMo popmyny baiieca.

PosrisiHeMO 1B TiMOTE3H IO 0 TOTO, J¢ BUPOOJCHA JeTalb, SKa
Oyna B3ira Ha BUOIpKOBUII KoOHTpoib: Hi— Jjerans BuUpOOJeHAa Ha
mignpueMctsi [, H, — netanp BupoOieHa Ha mignpueMcTsi 1.

Sxmo miampueMcTBa BHUPOONSIOTH OJHAKOBY KUIBKICTH JeTajeid, TO
P(H1)=P(H2)=0,5.

Bynem BBaxkaTH, MmO y3siTa Ha BHOIPKOBUN KOHTPOJb JETANb
BusiBIIIacs BuCOKoi sikocti. Lle, 3rimHo 3 ¢opmynoro baiieca, Bene 10
nepeotninku rinore3 Hy a Ho.

P (H,) = P(Hy) Py, (4) , )
P(H1)-Py,(A)+P(H2)Py,(4)
ne Py, (A), Py, (A) — yMOBHi #MOBIpHOCTI TOTO, 1110 J€Talb BUCOKOT AKOCTI
(A) BupoGnena na mignpuemctsi I (Hy) a6o Ha mianpuemctsi 11 (Hy).
OGunciumo  #imMoBipHicTs Py, (A) 3a  Qopmysor  moBHOI

WMOBIpHOCTI. J[71s1 IbOTO PO3TIISTHEMO TiMOTE3H:

B, — oneramp, BHpoOOJNeHa BHCOKOKBaJi(pikoBaHWM poOiTHUKOM |
MiAPUEMCTBA,
B, — oneranp, BuUpoOiIeHa pOOITHUKOM cepeaHboi kBamidikamii |
i APHEMCTBA.
Py,(A) = P(By) - Pp,(A) + P(B,) - Pg,(A) = % -0,97 + % -0,83 =0,872. (2)

O6uncnenns iimoBipHocTi Py, (A) Takoxk BinOyBaeThcs 3a
(dbopmMmynior0 TOBHOI KWMOBIPHOCTI, ajle Ha BiAMiIHY BiJ TONEPEIHHOTO,
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npoueHT poOiTHHUKIB BUcokoi kBamidikauii Ha II miznpuemcti (m%) €
HEBIIOMHM.

Posrastremo rinoTesn:
C4 — neranp BupobieHa poOiTHIKOM BHCOKOI kBamidikarii 11 mignpuemcTsa,

C, — nerams BHUpoOJEHA pOOITHUKOM cepemHboi kBamigikamii 11
MATPUEMCTBA.
m 100 —m
P(Cy) = 100 P(C2)=7100 .
3a hopMymor0 TOBHOL I/IMOBipHOCTi'
100-
Py,(A) = P(Cy) - P¢,(A) + P(C2) - P, (A) = —-0,93 + 100’"-0,72. 3)

[Moeprarounck 1o popmynu baiieca(l), MaeMo.

0,5-Py,(4) _ Py,(4)
0,5:0,872+0,5-Py,(A) 0,872 Py,(A)

P,(Hy) =

HeBaxxo 3po3ymiTH, 1110 I TOTO, 00 OLIbII IMOBIpHUM OYIIO TE,
110 BUCOKOSIKICHA JIeTajlb OyJia BUTOTOBJICHA Ha mianpuemctsi 11, Tpeba, 00
HOBa WMOBIpHICTH Trinote3u H,
Py, (4)
P,(H;) > P(H;) = 0,5; 0872+ Py )
, . L
Po3B’s3aBuIM HEPIiBHICTb, OTPUMYEMO, 1O HMOBipHiCTH Py, (A)
moBrHHA OyTH Oinbmoro 3a 0,872. Toxi 3 popmymu (3) BUTLIIMBaAE yMOBa:
100-m

>0,5

m 0,93 +

-0,72 > 0,872. 3Bigku m > 72 %

TakuM YHHOM, JOBEAEHO, LIO SKIIO IMPOLEHT KBamcInKOBaHHx
poGitHukiB 1l mignpuemcra Oyne Buium 3a 72,4%, To OibII HMOBIpHUM
Oyne, mo jgeranb, sika Oyina y3sTa Ha BHOIPKOBHI KOHTPOJb i BUSABHIIACT
BHCOKOI SIKOCTi, BHpoOieHa Ha miampueMcTBi Il (3a paxyHOK BHCOKOI
KBaJiQikarii mepcoHary sOro MiAPHEMCTBA).
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BAMECIBCLKUIA METO/I TP PO3IJISIAAHHI IUTAHHS
PO E®OEKTUBHICTh BUPOBHUIITBA

Teopist IMOBIPHOCTEH € METOIOJIOTIYHOI0 OCHOBOIO TaKUX HAYKOBUX
HATPSAMIB, SIK TEOPis BUIAIKOBHX IPOIECiB, CKOHOMETPHYHE MOJICITIOBAHHS,
TEOopis IUIAaHyBAaHHS EKCIICPUMEHTY, SIKi IHTCHCHBHO PO3BHBAIOTHCS B OCTaHHI
JecATUpivdsa. Y IHUX TUCHHIDIIHAX, SKIIO a0CTparyBaTUCS Bil KOHKPETHHX
MIPUKIIA/IIB, PO3TIIAAIOTECS TEOPETUIHI MOJIEINI, 3aCTOCOBHI 0 OYyIb-SIKIX
MAacCOBHX SBHWII Y TMPUPOMi, TEXHII Ta CyCIUIBCTBI. Y TOH e Jac, 3HaHHI
3arajlbHUX 3aKOHIB JIa€ 3MOTY 3pOOHTH BHCHOBKH IIPO 3aKOHOMIipHOCTI, IO
MaloTh Miclle Y KO)KHOMY KOHKPETHOMY BHIIQJIKy. YMiHHs repeadadar Xia
BUpOOHHYOro mporecy abo [Oociigy, B SIKMX TPHCYTHI €JIeMEHTH
BHITIAJIKOBOCTI, Ia€ 3MOT'Y BIUTMBATH Ha HOTO Pe3yJIbTaTH.

Po3risiHeMo 11Ba miJNpPHEMCTBA, 1[0 BUTOTOBIISIIOTH OJHAKOBI AETalIi.
[lepiie miAMpPUEMCTBO Ma€ BHUCOKOTEXHOJIOTIYHE OOJaqHaHHS, a Apyre —
TEXHOJIOTiYHe 00JaaHaHHs cepenHboro piBHsi. Ha 1 Ta II mignpuemcrBax
MPAMIOIOTh K CIEMIANiCTH BHCOKOi, TaK 1 CIEI[allicTH CcepeaHbol
kBamigikamii. 3a paxyHOK OIiTBII BHCOKHX TEXHOJIOTiH, HMOBIpHICTh
BHTOTOBHUTH BHCOKOSKICHY JIETaJIb Ha MEPIIOMY ITiIPHEMCTBI BUIIE, HiXK Ha
apyromy. 3TigHO 31 CTaTHCTUYHHMH JaHWMH, Ha | miampweMmcTBi 1s
HMOBIpHICTE [UIA TIpalliBHUKA BHCOKOi KBamiikamii mopisaioe 0.97, a mns
mpaniBHUKa cepennaboi kpamigikamii — 0,83. Ha II migmpmemctBi i
HWMOBIPHOCTI BiamoBiHO A0piBHIOIOTE 0,93 Ta 0,72.

BuHuKkae MUTaHHS, SKUM Ma€ OyTH MPOICHTHE CITiBBITHOIICHHS
POOITHHKIB BHUCOKOI Ta cepeaHboi KBamiikaiii Ha MiIIPUEMCTBAX, 1100
WMOBIPHICTh ~ BUTOTOBJICHHS ~ BHCOKOSKICHOI  JeTajqi Ha  JIpyromy
MiIOpUEMCTBI  Oyia BWINOIO, HDK Ha MepmioMy (3a paxyHOK Oimbin
KkBai(ikoBaHMX KapiB).

Posrnsaemo 3amady. [lo3HaummMo TPOIEHT pPOOITHHKIB BHCOKOL
kBarigikamii Ha [ mianpueMcTsi M4 %, TOAI MPOICHT POOITHUKIB CEPEeTHBOT
kBamigikanii mopiHioe (100 — m4)%. Ha ngpyromy mignpueMcTBi
MTO3HAYMMO IIi MIPOICHTH SIK My % Ta (100 — m,)% BiAmoBiAHO.

Toni IMOBIPHOCTI TOTO, IO AETAIb BUCOKOT SIKOCTI, IS MiAIPHUEMCTB |

ta Il Oyne:
my 100 — m,

16



m, 100 — m,
PHz 4 = m093 + T072

OTtpuMaHHS Ha BUOIPKOBOMY KOHTPOJIi JIeTalli BHCOKOI SIKOCTi BITUBAE
Ha fIMOBIpHOCTI rinoTe3 (siki panime 6ynu pisaumu P(H,)=P(H,)=0.5)):
0.97 my + 0.83(100 - m
Py(H,) = : ( v ;
0.97m; + 0.83(100 — my) + 0.93m; + 0.72(100 — my)

0.93 my + 0.72(100 — m;)

PalHz) = 0.97my + 0.83(100 — mq) + 0.93m; + 0.72(100 — my)’

O06uncnumo, npu SIKOMY CHIBBITHOILICHH1 MPOLICHTIB

BUCOKOKBaJdiikoBaHux poOiTHHkiB mianpuemcts I ta Il (m;,m,) Olbm
iMoBipHEM Oyzme, IO BHCOKOSKICHAa JeTalb BHPOOJICHA HAa MEHII
TeXHOJIOTiYHOMY TiampueMmctBi Il (32 paXxyHOK [OOCTaTHBO BHCOKOTO
MPOICHTY POOITHUKIB BHCOKOi KBamidikamii). [dms mporo Tpeba, mob
P,(H,) > P,(H;). 3 ypaxyBaHHsIM (popMyT MaeEMO HEPIBHICTb:

0.93m, + 0.72(100 — m,) > 0.97m, + 0.83(100 — m,).

. 2 8
3BiOKU M, > st 52 o

3po3yMino, MmO HEpiBHICTE OyAe BIpHOIO SAKOI0O M, = my +
53. 3ayBaxxumo, 1m0 ockimbku m, < 100%, T0o m, MOBUHHO OyTH HE OiNIbIIe
47%.

TakuM dYMHOM Yy [OKJIaai OyJO0 J[JOBEACHO, MO SIKIIO MPOIECHT
BHCOKOKBaJIi(piKOBaHUX POOITHUKIB BUCOKOTEXHOJIOTYHOTO MiAnpueMcTsa |
He mnepeBunrye 47%, TO 3 HUM MOXE YCHIIIHO KOHKYPYBaTH HHU3bKO
TeXHoJIoriyHe mianpuemMcTBo Il ¢ mpoueHTOM BHCOKOKBaNi(hikOBaHUX
poOiTHHKiB M, = m,; + 53.

OTpuMaHi JaHi MOXHA Yy3arajlbHUTH, MO3HAYHMBION HMOBIPHOCTI
OTPUMAaHHS BUCOKOSKICHUX JieTaiel poOITHUKOM BHCOKOT KBamidikamii P4,
poOiTHHKOM cepenHboi kBamidikamii Py, (mis I migmpmemctBa) Ta Py,
Py, (st 11 mipmpuemcTBa). ¥ 1ux no3Haykax HEPiBHICTh Ma€ BUIJISA!

Pyymy + Pp3(100 — my) > Pyymy + P15(100 — my).

3Bigku:
P11—Pyp

P2~ P22 190,

P21 = P1q

my +
P21 P2
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SITUATION AWARENESS MODEL FOR ANALYZING
THE TEXTUAL TASKS CONTENT

To structure and justify our task analysis approach based on the
textual descriptions of tasks, we propose using the Situation Awareness (SA)
Model (Fig.1). To ensure a holistic understanding of tasks, we propose
considering broad conceptual (task organization) and practical (task
execution) perspectives common for the BPM discipline.

Thus, in the task execution perspective, we consider the basic
requirements for the definition and classification of tasks and the specifics of the
presentation of the information about a task (textual data). Adapting the task
definition approaches in Table 1, we propose the following task aspects as
characteristics describing the first group of factors in the SA model extracted from
the textual task description received by the task performer: (1) Approach structure.
It allows defining the main task elements, such as Resources (nouns), Techniques
(verbs, verbal nouns), Capacities (adjectives), and Choices (adverbs) (RTCC),
extracted based on the keywords in the textual description and categorized by parts
of speech. (2) Approach resources. We propose this approach to identify the
specific type of resources determining those cognitive efforts required to perform
the task. As a source of knowledge, we use the RTCC structural elements of the
task enriched by an expert interpretation of their cognition level. (3) Approach
interaction. In our study, this approach is proposed to identify (a) the task type and
(b) the way the task performer interacts with the process of task performing
expressed in the importance. As a source of knowledge, it is suggested to use (a)
the patterns of contextual keywords and expressions indicating the task type and (b)
lexicon as a set of words and syntactic symbols enriched with an expert
interpretation of their domain-oriented "emotional” level, indicating the degree of
importance of particular task elements.

In the task organization perspective, we propose HR and skills
aspects to derive the knowledge about the second group of factors in the SA
model. Well-known approaches such O*NET can be used to derive
classification values.

Having identified those aspects to derive the knowledge about the
two groups of SA factors, we map the aspects to the three SA levels. The first
level is to perceive the status, attributes, and dynamics of relevant elements
in the environment and develop a basic understanding of the situatio. Taking
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into account the task execution perspective, such type of perception could be
realized by performers’ understanding of the basic structure of the task in the
business context, i.e., which Resources (nouns indicating the specificity of
business process task items), Techniques (verbs of knowledge and
information transformation activity affecting Resources), Capacities
(adjectives describing situation specificity of Techniques), and Choices
(adverbs determining the selection of the required set of Techniques) [2] are
inherent in the textual task description.

On the second level, the comprehension of the current situation
(nature of a particular task) occurs. Such comprehension could be achieved
by synthesizing the basic elements of task structure, determined in Level 1,
enabling the task activity type identification. Moreover, Level 2 goes beyond
being aware of the patterns of the elements (task typology) and includes also
understanding their significance, i.e., importance, for goal achievement of the
particular task. Thus, based on the knowledge from Level 1 elements, when
put together with other elements and markers to form the comprehensive
patterns, the task performer develops a coherent view of the environment
recognizing the importance of its elements and, afterward, builds the way of
his/her interaction with the task execution process.

The third and highest SA level is the ability to project the future status of
the current situation. Such ability is achieved based on (i) knowing/understanding
the elements (Level 1) and (ii) comprehending the nature of a current task (Level
2) and could be realized by assessing the level of cognition efforts that will be
required from the performer for current task execution. Such a type of assessment
could be achieved by recognizing the patterns of specific words ("markers") that
identify the task cognition level in the textual task description.

In Figure 1, we provide the discussed SA model adapted from
Endsley [1]. The person’s perception of the relevant elements in the
environment forms the SA basis and determines further task-related decisions

followed by the task performance action.
" Tk tolosy
+ Task importance
+ Task cognition
Feedback

‘ SITUATION AWARENESS \\
Perception of Comprehension | Projection of
State of the __| elements in of current future status Decision Performance
environment current situation situation of actions
Level 1 e Level 2 00 Level 3 o
* HR, skills
Task Task Task Task * Training
e structure typology 0 imponanceo cognition « Experience

Fig. 1. Extended situation awareness model [2]
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To sum up, the SA model helps us structure, justify, and
understand those essential factors that can be extracted from the textual
task description influencing the worker when receiving, reading, and
analyzing the task.
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ASSESSING BUSINESS PROCESS COMPLEXITY BASED
ON TEXTUAL DATA

The significance of natural language in human work and private
life cannot be overestimated. It is a means of sharing thoughts and
feelings and storing knowledge. Over the last decade, the maturity of
Natural Language Processing (NLP) techniques, along with the
proliferation of big data, has shifted the focus to new opportunities in a
range of applications, where documents and textual data are extensively
used to manage customer service, legal issues, logistics, or accounting
[1]. Recent research demonstrates the capabilities of NLP-based analysis
techniques to support many BPM tasks in a scalable manner [2]. However,
there are still a lot of challenges of NLP-supported BPM, especially
related to its enhancement in the sense of semantics and developing
domain or even organization-specific adaptations [1]. Our study suggests
an unconventional Business Processes (BP) complexity concept and its
application method applying common NLP techniques to the textual
descriptions of ITIL Change Management IT tickets from an international
telecommunication provider.

Core NLP research addresses the extraction of objective knowledge
from text, i.e., which concepts, attributes, and relations between concepts can
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be extracted from text. Among diverse approaches, taxonomies and
ontologies are widely used, also in business, as a necessary resource for many
artificial intelligence applications.

To realize the concept of perception of basic professional knowledge
and cognitive efforts, we suggest a specific approach of objective knowledge
extraction using the RTCC framework and Decision-Making Logic (DML)
taxonomy [3]. In this approach, the RTCC framework is responsible for
implementing the first part — basic professional knowledge and a deep
understanding of the BP text semantic-syntactic structure considering basic
BP elements, i.e., Resources, Techniques, Capacities, and Choices (RTCC).
DML taxonomy realizes the possibility of awareness of the cognitive efforts
necessary for the process/ task execution.

To discover the DML level, first, we develop an understanding of
the three DML levels. Using the systematic literature analysis techniques
enhanced with the observation of recent research and market developments,
we distinguish three levels, which determine the expected type of activities —
routine, semi-cognitive, and cognitive. Second, using part-of-speech tagging
(RTCC elements) and a Latent Dirichlet Allocation Algorithm (LDA), we
identify the most significant keywords in BP texts, in our case, IT tickets.
Each of the keywords is associated with an introduced DML level.
Performing a systematic literature analysis, we drafted a set of indicators, or
contextual variables [4] based on which subject matter experts (BP workers)
categorize words into one of the four RTCC elements and one of the three
DML levels. For example, the keywords interface, tool, client, file are
associated with the IT tickets related to the daily work. Furthermore, in the
text, they have an exact, straightforward meaning like please use file X in the
attachment or configure interface Y for user Z in the application W. Hence,
these keywords usually identify routine Resources. The keyword CAB
(Change Advisory Board) belongs to cognitive Resources. The approval of
CAB is usually needed when IT tickets are complicated and critical. Third,
with the help of the developed domain-specific DML taxonomy, we apply a
taxonomy keyword-based pattern matching algorithm to determine the DML
level of each ticket. For this, we calculate (i) the total number of routine,
semi-cognitive, and cognitive keywords extracted for each ticket and (ii) the
relative occurrence of each category’s words in the ticket text, and then (iii)
derive the DML level based on the context-specific threshold rules defined
by the subject matter experts.

To sum up, in this study, objective knowledge is defined as the
one (i) determining the perception of basic professional knowledge
about the process/ task, namely a deep understanding of its structure
enhanced by awareness of the cognitive efforts necessary for its
execution, and (ii) realized with the BP elements of Resources,
Techniques, Capacities, and Choices organized into one of the three
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DML levels of routine, semi-cognitive, and cognitive. The process of
objective knowledge extraction and identification of the DML level is
summarized in Fig. 1.

Relative distribution of identified DML level
. . keywords: identification
antic tagging  ——»| . . P e | . .
Q—> Semantic tagging X% routine, Y% semi-cognitive, (routine, semi-
Z% cognitive cognitive, cognitive)

BP textual . ~ DML level
description 1 H

: DML Taxonomy : Context specific
H H threshold rules
! routine  semi-cognitive ~ cognitive 1

\ Resources — «

\ Techniques +
1+ Capacities  +

' Choices -

Fig. 1. Objective knowledge extraction and DML level identification
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CEMAHTHUYHI MEPEXI: IOHATTA TA KIIACU®IKALIA

CemaHTHYHA Mepeka — 1€ OPiEHTOBAaHUHU Ipad, BEPIINHH SIKOTO
BiOOpaXkaroTh JEsKi MOHSATTS, a IYTH — BIIHOCUHH MK HUMHU. Takum
YHHOM, CEeMaHTHYHA Mepexka BimoOpaxae cemanTuky I[IpO y Burmsaai
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MOHSATH 1 BiHOCUH. KOoMII ToTepHI ceMaHTH4HI Mepexi Oynu neraibHo
po3pobieni Pivapmom Pigencom B 1956 pomi B paMKax IIpOeKTy
KeMOpumKCchKOTo MEHTPY BUBYEHHS MOBH 3 MAIIMHHOTO TIEPEKIamy.
Xoya cama imes cuUcTeMaTH3amii 3HaHP HAa OCHOBI Oyab-SIKHX
CeMaHTUYHUX BiTHOCWH BMHHUKaJNA i B OINbII paHHI HMEpiogN PO3BHUTKY
HayK#, Hampukiaz, y ¢imocodii, mcuxomorii Ta mainrsictumi. Jdam — y
po3poOKax IITYYHOTO iHTENEKTy 1 MAaIIMHHOTO HaBYaHHI Ta
nepeknany [1].

KinpkicTh THIB BIJHOCHH B CEMaHTHUYHIN MepeKi BU3HAYAETHCS ii
ABTOPOM BUXOJISTYH 3 KOHKPETHHX IJIeH. Y peallbHOMY CBITi IX YHCIIO MIparHe
JI0O HECKIHYCHHOCTi. XapaKTepHOI OCOOJHMBICTIO CEMaHTUYHHUX MEPEXK €
000B’S3KOBAa HASBHICTh TPHOX THIIIB BiTHOCHH: KJIAC — EJIEMCHT KIacy;
BJIACTUBICTH — 3HAYCHHS; IPUKJIIA CIIEMCHTA KJIacy.

Haiibinpim uwacTo BHWHMKae moTpeda B ONHCI BIZHOCHH MiX
eJeMEHTaMM, MHOXMHAMM 1 dYacTHHaMH 00’ekTiB. BigHomeHHs Mix
00’ekTOM 1 0€3Iu4ro, IO IMO3HAa4dae, M0 00’ €KT HAJIEKHUTh Ik Oe3iidi,
Ha3WBa€EThCA BigHOMEHHAM Kinacudikarii (ISA). 3B s30k ISA mependauae,
110 BIIACTHBOCTI 00’€KTa yCMAAKOBYIOTBCA Bif Oe3umidi. 3BopoTHEe m0 ISA
BiJTHOIICHHS BHKOPHCTOBYETHCS JJIS MO3HAUCHHS MPUKIAJIOM, TOMY TaK 1
HaszuBaeThes «Exampley [1].

BigHomeHHs MiX HAJAMHOXHMHOK 1 IMiJMHOXXHHOK HAa3UBA€THCS
AKO (A Kind Of). EnxemeHT mNiIMHOXMHHM Ha3WUBa€ThCs TIMOHIMII, a
HAJIMHOXKHHOIO — TINEPOHIMOM, CaMe€ K BIJHOIICHHS HA3UBAETHCS
CTaBJIeHHSIM TimoHimii. Ile BiAHOIIECHHS BHU3HAYAE, IO KOXEH EJICMEHT
MepuIoi MHOKMHU BXOIUTH 1 B APYry (BHKOHYeThCS ISA mis KOKHOTO
€JIeMEHTa), a TaKOX JIOTIYHUH 3B’SI30K MK CAMHMH ITiIMHOKWHAMHU: IIIO
mepiie He OUTBIIe IPYTroro i BIACTHBOCTI MepIioi 0e3midi yCraakoBYHOTHCS
JPYTOI0.

OO0’eKT, SK TMPaBHIO, CKIAJAETHCS 3 MEKUIBKOX 4YacTWH, abo
€JIEMEHTIB.

Baxiusum craBiaeHHsM € HasPart, sike onucye 4acTuHu / miji
00’ekTH (BiJHOWIEHHST MepoHimii). MepoH — 1e 00’€KkT, SKUH €
YaCTHHOIO I iHmoro. Xoiao0H — 1ie 00’ €KT, IKMil BKIIIOUaE B cebe iHmIe.
Hanpuknan, 1BuryH — e MepoH st aBToM00is1, a 0ynuHOK — X0JIOH
IUTISL 1axy.

YacTo B CEMaHTHYHUX MEpekaxX MOTPIOHO BU3HAYHTHU BiTHOCHHH
CHHOHIMIT Ta aHTOHIMIi. BUKOPHCTOBYIOTECS TaKOX HACTYITHI BIJTHOCHHHU:

— QyHKuioHaneHI 3B’S3KM  (BU3HA4YeHI 3a3BHYail JI€CIOBAMH
«BUPOOIISEY, KBILIMBAEY 1 1H.);

— KUIBKiCHI (OiIbIlle, MEHIIIE, TOPIBHIOE);

— TPOCTOPOBI (TaJEKO Bij, OIU3BKO 10, 32, MiJ, HAN);

— TEMYacoBi (paHimie, mi3Hiiie, MPOTATOM);

— aTpuOyTHBHI (MaTH BIACTHBICTh, MATH 3HAYCHH);
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— JoriuHi (i, a0o, HE);

— JTHTBICTHYHI.

Krnacudikaris cCEeMaHTHIHAX MEPEx:

1. 3a KiJBKICTIO THTIB:

— OnxHOpimHI (OAWH THII BiTHOCHH);

— HEoHHOpigHi (KiMBKICTh BigHOCHH Oinmbime nBoX. KiacwdHi
UTFOCTpallii TaHOT MOJIEi TIOaHHS 3HAHb PEJICTABIISIFOT CaMe TaKi MEPExKi).

2. 3a apHicTIO:

— 3 OiHapHUMU BiTHOCHHAMH (1110 3B’SI3yIOTh PiBHO J[BA MOHSITTS).

— N-apHi (BizHOCHHH, 11O 3B’A3YIOThH OiIbIIE ABOX 00 €KTIB).

3. 3a po3Mipom:

— JUI1 BUPINICHHSA KOHKPCTHHUX 3aBJiaHb, HANPHKIAN THX, SIKi
BHUPIIIYIOTh CUCTEMH HITYYHOTO IHTEIEKTY;

— CEeMaHTHUYHA MepeXa Tay3eBOro Maciitady MOBUHHA CIYXUTH
0a3010 Il CTBOPECHHSI KOHKPETHUX CHCTEM, HE MPETCHIYIOYN Ha 3arajibHe
3HAYCHHS;

— riobarkbHa ceMaHTHIHA Mepexa (ceMaHTHuHIA Web).

[epeBaru ceMaHTUYHUX MEPEXK:

— VHIBEpPCAJbHICTh, IO JOCATAETHCA 3a pPaxXyHOK BHOOpPY
BIJIMIOBITHOrO HAOOpPY BIJHOCHH. 3a JOMOMOTOI CEMaHTHYHOI MEpexki
MOJKHa OINHMCATH SIK 3aBrOJHO CKJIAJHYy CHTyaliro, GakrT ado MmpeaMeTHy
00J1aCTh;

— HAOYHICTh CHCTEMH 3HaHb, MPEICTABICHOT rpadiuHo;

— OJM3BKICTh CTPYKTYpH MEpPEeXi, IO MpPEACTAaBIsE CHCTEMY
3HaHb, CEMAHTHYHOI CTPYKTYPi (pa3 MpUpOJIHOIO MOBOIO;

— BIONOBIOHICTE CYYaCHHM YSBICHHAM TIPO  OpTraHi3alliro
JIOBrOTPHBAIIOT [aM’SATi JIFOTUHH.

Henomixom maHoi Mozemi MOAaHHS 3HAHB € CKJIATHICTh OpraHi3amii
MPOLIEAYPH MOIIYKY BUBEJCHHS HA CEMaHTHUYHIN MEepexi.

OTxe, CIiJi PO3YMITH PI3HHUIO M CEMaHTHYHOI MEPEKEI0 1
CEMAHTUYHUM [HTEpHETOM.

CeMaHTHYHI TEXHOJIOTI] — 11€ JITOPUTMHU 1 PillIeHHSI, SIKi IPUBHOCSThH
CTPYKTYpY 1 ceHc B iHpopmariiro. TexHOJOrii CeMaHTUYHOI Mepexki
(cemantnunoro Web)— 1e Ti, sSKi JOTPUMYIOTBCS MEBHOTO HaboOpy
cTaHaapTiB Biakputux TexHosorii W3C, sKi TOKIWKaHI CIOPOCTUTH
peaiizamilo He TiIIbKM CEMaHTHYHMX TEXHOJIOTIYHUX pilleHb, a W IHIINX
BHJIIB PillIEHb.

Crnncok BUKOPUCTAHUX JKepeJt
1. Jleeur A.A. Hcrtopusi pa3BUTUSI MOAXOJOB U TPHUHIUIIOB
MTOCTPOCHHS CEMaHTHUYECKUX ceTeil. Hosas Hayka: om udeu K pesyivmamy.
2016. Ne 10 (2). C. 168-171.
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A.I'. BpuHbKO
cmyoenmxka cpynu EK-17,
Yuisepcumem imeni Anvppeoa Hobens, m. /[ninpo, Yxpaina

BIBHEC-AHAJIITUKA TA CYYACHI TH®OPMAIIIMHI
TEXHOJIOI'TI

3apa3 opranizalii MarOTh JOCTYI J0 OLTBIIOT KUTBKOCTI JaHUX, HIK
Konmu-HeOynp  paHime. OJHAaK OCMHCICHHS  BEJIMYE3HOro  00csAry
CTPYKTYpOBaHHX Ta HECTPYKTYPOBaHUX JAHMX JUIi BIPOBAKECHHS
TIOJIIMIIIEHb Ha PiBHI OpraHizauii Moxe OyTH Ha/J3BUYalHO CKJIQJHOIO Yepes3
BEJIUMKY KUIbKICTh iH(opMaii. IHTenekTya pHuil aHai3 JaHux - 1e Iporec,
3a JIONIOMOTOI0 SIKOTO OpraHi3aiii BUABISIOTh 3aKOHOMIPHOCTI B TaHHUX IS
OTPUMAaHHS CTATUCTHYHHX JaHUX, IO BiIOBINAIOTH IXHIM Oi3Hec-oTpedam.
e BaxxnmmBo Ak s Oi3HEC-aHATNITHKH, TaK 1 IJIs HAYKW Ipo JaHi. IcHye
Oarato MeTOZiB BHAOOYTKY JaHHX, IO BKIIOYAIOTH B ce0e Bil MEpeIoBOTO
IITYYHOTO IHTEJEKTY 10 OCHOB IIJATOTOBKH JAHUX, SIKI € KIFOYOBUMH IS
MakcuMi3allii BapTocTi iHBecTHLi# B aaHi [1, c. 159].

ChorofiHi Ha pHUHKY MpPEACTaBICHO Oe3Jid IHCTPYMEHTIB, IO
BKIIFOYAIOTh Pi3HI METOIH, fAKi poOssiTe Data Mining ayxe mpuOyTKOBOIO
CIPaBOIO, sIKa CTAE BCE OUIBII TOCTYITHOKO JJIsl OUIBIIOCTI KOMIIaHii.

[MoustTst Data Mining, sike 3’ siBusiocst B 1978 potii, HaOy0 BUCOKY
MOMYJIAPHICTh NPUOIK3HO 3 nepirol nooBuHU 1990-x pokis. {o nporo yacy
00poOKa Ta aHai3 JaHWX 371HCHIOBABCS B paMKax IIPHUKIIAHOT CTATUCTHKH,
IIPU IIbOMY B OCHOBHOMY BHPIIIyBaJIMCS 3aBAaHHA 00poOKM HeBenMKnX 0as3
naaux. [Ipo momymsipaicts Data Mining ToBopuTb i TOH (pakT, mo pe3yaprat
notryky tepmina «Data Mining» B momrykosiii cuctemi Google (Ha BepeceHb
2005 poky) — monas 18 MinkiioHiB cTopiHok [2, c. 5].

Merou BunoOyTKy AaHUX

1. Acoraris

Lle oaHa 3 HaHOLIBLI YaCTO BUKOPUCTOBYBAHHMX TEXHIK BHIOOYTKY
JaHUX cepel ycix iHmmxX. L{0 TeXHIKy TaKOX HA3WBAIOTh TEXHIKOIO
BifgHOWeHHs. [eit mpuiioM y’e KOPUCHUI I pO3JpIOHUX TOPrOBIIB, SKi
MOXYTh BUKOPHCTOBYBATH HOTO JJIsi BUBYEHHS KYITiBEIbHUX 3BUUOK PI3HUX
kimieHTiB. Po3apiObHi mpomaBIili MOXYTh BHUBYATH [aHI NpO TPOJaxi
MHHYJIOTO, a TIOTIM IIyKaTH TOBApH, SIKi CHOXKMBadi KymyloTh pazoM. Toxi
BOHH MOXXYTh PO3MICTUTH IIi TOBapH B O€3MOCEpPEIHIN OIU3BKOCTI OJHH BiJ
OIHOTO B CBOiX pO3ApiOHMX Mara3uHax, 0100 JOMOMOITH KIIiEHTaM
320IAUTH CBiif 9ac 1 30UIBIIUTH MPOIaXKI.

2. Knacrepusanis

Le#t mpuifom CTBOpIOE 3HAYyHli KiacTepd 00’€KTiB, IO MAaIOTh
O/THAKOB1 XapakTepUCTHKH. JI10aM 9acTo MmiIyTaroTh Iie 3 Kiacugikaliero, aie
SKIIIO0 BOHM MIPABHIIHFHO PO3YMIIOTh, SIK MPAIIOIOTh OOH/IBI METOAM, Y HUX HE

25



BUHMKHE XOAHUX Ipobiem. Ha Binminy Bix kiacudikarii, sika po3milrye
00’€KTH y 3a3[ayerine BU3HAUEHMX KiacaX, KIACTepH3aIlisl po3MiIIye
00’eKTH y KJ1acax, SKi Bu3HaueHi Hero. BizbMemo npukiaza. bibmioTexa moBHa
KHAT Ha pi3Hi TeMH. 3apa3 3aBIaHHS IIOJITa€ B TOMY, 00 opraHi3yBaTH I
KHATH TaKUM 9UHOM, MO0 y YMTa4iB HE BHHHUKAIO MPOOIEM i3 MOUTyKOM
KHUT Ha NIEBHY TeMy. MU MOKEMO BUKOPHCTOBYBATH KJIACTEpHU3aIiio, 00
30epiraTi KHUTH 3 TMOMIOHICTIO HAa ONHIM MOJNHIN, a MOTIM AAaTH LHUM
MOJMYKaM 3Ha4ylly Ha3By. UuTadi, sIKi IIyKarOTh KHUTH Ha TIEBHY TEMY,
MOXYTh TepeiiTu mpsmMo 10 Iii€i monwni. Bonn He OyayTh 3000B’s3aHi
OpoauTH 1O BCiii 0ibmioTewi, 100 3HAWTH CBOIO KHUTY.

3. Kiacuoikanis

s Texuika Oepe CBiii MOYaTOK y MAIIMHHOMY HaB4aHHI. Bin
knacudikye enemeHTH ab0 3MiHHI B HaOopi [OaHUX 3a MOMEPEIHBO
BU3HAYCHNMHU TpynaMu abo kacamu. Kimacudikariisi BAKOpHCTOBY€EThCS A
PO3pOOKH NPOTPaMHOro 3a0e3MEeUYeHHS, SIKe MOXKHA 3MOICTIOBATH TAaKUM
YHHOM, 100 BOHO MOTJIO Kiacu(]iKyBaTH eJIeMEHTH HA0Opy IaHUX y pi3Hi
kiacu. Hampukian, M MOXEMO BUKOPHCTOBYBATH HOTo Uil Kiacuikarii
BCIX KaHIWUIATIB, IKi Opanu y4JacTs B criBOeciii, y IBi TPYIIH - MiepIla Tpyma
- 16 CIIUCOK TUX KaHAWAATIB, sIKi Oynu oOpaHi, a Apyra — CIOHCOK, Y IKOMY
MPEACTABICHI KaHAWIATH, SKUX OyJ0 BigxwieHo. J[is BUKOHAHHS i€l
knacudikaniiHoi poOOTH  MoOXe OyTH  BHMKOPHCTAaHO  IIPOrpaMHe
3abe3nedeHHs 111 00pOOKHU JaHUX.

4. IlepenbayeHns

Lls meromuka nependavae B3a€EMO3B’SI30K MiX HE3JICKHUMH Ta
3aIeKHUMH 3MiHHHMH, a TaKOX HE3aICKHHMH 3MiHHMMH. Moro mosxHa
BUKOPHCTOBYBATH /ISl IPOTHO3YBaHHS MaiiOyTHEOTO IPUOYTKY 3aJIE’KHO Bif
nponaxy. [lpumycTuMo, moO NpHOYTOK Ta NPOJAX € 3aJSKHUMH Ta
He3aJIe)KHUMH 3MiHHUMH BiIIOBiAHO. Terep, BUXOS4YH 3 TOTO, 110 TOBOPATH
JaHi MHHYJIUX TPOJaXiB, MH MOXEMO 3pOOWTH TNPOTHO3 MPHOYTKY Ha
MaiOyTHE 3a JOTIOMOTO0 KPHBOI perpecii.

5. IocninoBHi mabnoHu

Lleii MeTo/ cipsIMOBaHMI Ha BUKOPUCTAHHS JIJAHUX MPO TPaH3aKIIil,
a MOTIM BUSBICHHS NOAIOHMX TEHACHIH, 3aKOHOMIPHOCTEH Ta MOIii y
HBOMY TIPOTSTOM IIEBHOTO mepiofy. IcTopuyHI AaHi Mpo Mpojaaxi MOKHA
BHUKOPHCTOBYBATH JIJIsl BUSIBIICHHS TOBapiB, sIKi MOKYIII KyIyBalKl pa3oM y
pi3Hy nopy poky. bisHec Mosxe 3po3ymitH 1o iH(popMario, peKOMEHAYIOUN
CHOXKMBayaM KyIyBaTW Ii TOBapu B TOW dYac, KOJHM ICTOPWYHI JaHi He
CBi4aTh Mmpo Te, WO BOHM O mne podOwmm. IlignpuemMcTBa MOXYTbH
BUKOPHCTOBYBAaTH BHTIJHI yrogW Ta 3HWXKKH, IN00 MpOCYBaTH IIfO
PEKOMEHAAIIIO.

BunoOytok maHux 00’€IHYe pi3HI METOIAM 3 PIi3HUX JHCIUILIIH,
BKJTIOYAIOYH Bi3yamli3alilo JaHUX, MAIllMHHE HABYAHHSI, YIPABIiHHA 0azaMu
JAaHUX, CTATHCTUKY Ta iHmi. I[i MeTomu MokHa 3pOOWTH CHUTLHUMHU MJIs
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PO3B’sI3aHHS CKJIaMHUX TpoOieM. Sk mpaBwio, mporpaMHe 3a0e3MeUYeHHS
abo cucteMu BUIOOYTKY JaHUX BHKOPHCTOBYIOTH OJUH a00 KijbKa 3 IHX
METOIB AJIS BUPILICHHS Pi3HUX BUMOT IO JaHWX, THUMIB JaHUX, oOiacTteit
3aCTOCYBaHHS Ta 3aBIaHb BUIOOYTKY [2, c. 157].

Crorozni Data Mining mmpoko BHKOPHCTOBY€ETHCS B Oi3HEC, HAy1Ii,
TEXHilli, MEANIINHI, TeIEKOMYHIKaIlii TOmo. AHai3 JaHUX 32 OIePaIlisaMi 3
KPEOUTHHUMH KapTaMu, MpOrpaMud KapT JIOSUIbHOCTI B MarasuHax 3
ypaxyBaHHSIM TIepeBard TOKYIIIIB, HalliOHaIbHAa Oec3neka (BUSBJICHHS
BTOPTHEHbB), HOCHIIPKCHHS TEHOMa JIIOJUHHM — BCHOTO JIMINC HEBEIUKA
YacTHHA MOKJIMBHX BapiaHTIB 3acTocyBaHHs Data Mining.

3acTocyBaHHS TEXHOJIOTIi CHpUsie SPEKTHBHOMY BUKOPHUCTAHHIO
AQHANITUYHOI 3BITHOCTI Ta Ja€ KOHKYpEHTHY mepeBary. lle Takox
CIpaBeTUBO 1 st Oi3HECYy B iHTEpHETi. MU MOKEMO MOSICHUTH IIe BEITUKOIO
KUTBKICTIO TaHUX, C(HOPMOBAHMX 3aBAAKH OCATHCHHIO iH(opMariiftHuxX i
KOMYHIKAI[IfHUX TEXHOJIOTif, a TaKoX 3POCTAI0YMM BHKOPHCTAHHIM
IHTEepHeTY IJIs BeIeHHs JITOBHX Omepalii. Pi3Hi MeToau OTpUMaHHS TaHIX,
HaBEJICHMX BHWINE, TaKi SK acoIliamis, KilacTepu3amis, Kiacupikaris,
nepe0avYeHHsI, B Ied Yac BUKOPUCTOBYIOTHCS B 0araThox raimyssx.

Cnucoxk BUKOPUCTAHUX JIFKepeJt
1. Bapcersu A.A., Kympisaor M.C., Xonox LI, Tecc M.I.,
€mnizapos C.I. AHaii3 qaHux i mporiecis: HaB4. moci6., 2009. 512 c.
2. Iywmeiiko A.A., Cornuk C.JI. IHTenekryanbHUi aHaii3 JaHUX
(BBenenns B Data Mining): HaBu. noci6. J{xinpo: bina E. A.; 2012. 212 c.

Hayxkosuii kepisnux: JLI. Apmonenko, cm. suxkiaoay.

O.M. Hinyc

cmyodenm zpynu EK01-19,

Hayionanvna memanypeziiina akademia Ykpainu, m. /[ninpo
K.O. Yaaunna

KanHouoam eKoHOMIYHUX HAYK, O0yeHm Kagheopu
eKOHOMIuUHOT iHpopmamuku,

Hauyionanvna memanypeiiina akademin Yxpainu, m. /[ninpo

BIG DATA SAK IHCTPYMEHT YIIPABJIIHHSA
BIBHEC-ITPOHECAMMU

VY cyudacHOMy cBiTi iH(OpMalisl BHCTYNA€ BAKIMBUM CaMOCTIHHMM
pecypcoM. PO3BHTOK KOMIT'IOTEPHHX TEXHOJIOTIH, aBTOMATW30BaHUH 30ip
iHpopMalii TPU3BIB 10 3HAYHOTO HAKONMYEHHS JaHWX, SIKI NOTpeOyIoTh
omparroBaHHs. SIk Hacmiiok, 3’sBmiocs moHATTs «Big Data» — Benmki naHi,
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HEOOXI/IHICTh aHai3y SKUX 3YMOBJEHA HAsBHICTIO B HHUX HEOOpOOJIEHOI
inpopmarii, B KA 3aKimafeHi 3HAHHA, IO MOXYTh OYTH KOPHUCHHMH TIpH
yIpaBiiHHI Oi3Hec-TporiecaMy Ha mmimmpueMcTBi. Came TOMy TEepMIH «aHaII3
JIAaHWX) € TIOMYJISIPHIM Y BCHOMY CBITI.

Bennki mani xapaktepusyroThes SV: volume, variability, velocity,
veracity, variety [1]:

—volume (00’eMm) — opranizamii 30MpalOTh BETUKHI 00cAT
iHpopMalii 3 pi3HUX JDKEpes, BKIIOYAroyd /0Bl TpaH3akdii, po3yMHi
MIPUCTPOT, POMHUCIIOBE 00JIaJHAHHS, Bi/le0, COLiaIbHI Mejlia TOIIO;

—variability (MiHIMBiCTE) — HenepenOadyBaHi NOTOKU JaHUX, IO
MOXYTh MaTH pi3He 3HaUCHHS 3aJIS)KHO BiJl CHTYAIlIi;

—velocity (WIBHIKICTE) — IIBUJAKICTH HAaKOIMUYEHHS Ta OOPOOKH
JAHUX TOCTIHHO 301IBITY€ETHCS; BHHUKAE HEOOXIIHICTh ONPAIFOBAaHHS JaHi B
PEKHMI peabHOTO Jacy;

—variety (pi3HoMaHiTHICTh) — Big Data Bximodae nani pizHOTO
BHMIpy: CTPYKTypOBaHi, HECTPYKTypOBaHi, TEKCTOBi, Tpadidni, maHi
comiabHAX MEPEeX, aymIio, Bigeo.

—veracity (ZOCTOBIPHICTh) — Ba)XKIIMBO IIEPEKOHATHCS, IO [aHi
OTpHMaHi 3 HaAIMHUX JHKEPE, OCKUIBKH X SKICTh BIUIMBA€E Ha aHAI3.

OnepaTrBHO 3i0paHa iH(pOpMaIlis BUCTYIAE CTPATCTIUHO BAXKIMBUM
00’€ekTOM, e()eKTUBHICTB SIKOTO Ma€ BIUIMB HA PE3yJbTaTH KOMIaHii. AHami3
BEJIMKUX AAaHUX JOIOMAarae 3ajlydaTd HOBHX KIJIIEHTIB, pOOMTH peJIeBaHTHI
MPOMO3MLIT HINBOBIH ayAuTOpii B HAWOIIBLI BIAMOBITHUN Yac — caMe TOMY
e(eKTHBHICTh 1X 3aCTOCYBaHHS CHOTOIHI CKJIAJHO MEPEOI[IHUTH.

AHariTHKa JaHWX € aKTyaJbHOIO UIa 0araThOoX KOMIIAHIH, SIKi
OpIEHTYIOThCS Ha MOTpPeOM KIi€HTa 1 Tepeln SKAMH CTOITh 3aBIaHHS
3pocTaHHA e(QEeKTHBHOCTI Oi3Hecy: 3allydeHHS HOBHUX CIOXXHBAYiB,
TpaHchopMaIlisi MPOIO3UIi 3 ypaXyBaHHSM IIBHIKO MIHIUBOTO ITOIHTY,
ONTUMI3aIlil BHUTPAT, MIJBUINCHHS IIBUIKOCTI NPUHHITTSA  PpIIICHB.
Haiibinpme anamitika Big Data nmommpena B Tux cdepax, Je € 3aluT Ha
BIJINIOBIHI 3MIHHU 1 ICHYE MOXIIMBICTh Taki JqaHi 30upatu i 00poOsiTH. B
mepiry 4epry, e (iHaHCOBI yCTaHOBH, cdepa TOPTIBII Ta MPOMHCIOBUI
CEKTOp, sIKi OTPUMYIOTh MOJKIIMBICTh 3HMXKYBaTH BHUTPaTH 3a pPaxyHOK
AHAITUKH JIAHUX, 10 CTOCYIOThCS IPOLIECiB BUPOOHUIITBA.

Bukopucranns Big Data y 6i3neci no3Bomste [2]: kepyBaTu pHU3HKaMu,
Kpalie po3yMITH KIIEHTIB; MOHITOPUTH KOHKYPEHTIB; IIE€pPCOHAIIZYBATH
MapKeTHHT; BU3HAYaTH TEH/ICHIIIT; KepyBaTH JIFOJCbKUMH PECYPCaMHL.

Crnovatky /1t 0OpOOKH BETMKMX MacHBiB JaHUX BUKOPHUCTOBYBAIIN
cucteMH ynpasiiHHSA 0Oa3amu paHux. CbhOTOmHI NeEpeiKk IHCTPYMEHTIB
3HAYHO PO3IIUPHBCS.

Apache Hadoop 3aiimae nepie Micrie B crimcky. Hadoop — e He Titbku
TIOBHICTIO BiIKpHTA Ta OE3KOIITOBHA CHCTeMa 30epiraHHs BEIMKHUX JaHWX, aje i
CYIyTHiH Hallp yTIIIT, 6i0i0TeK, (perMBOPKIB, TUCTPHOYTHBIB I PO3POOKHL.
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X-plenty — xmapHa MacmraboBana miaTgopma, sika BXOJHTh B
YHCTIO JiIepiB y CBoiif ramysi, mpomonyroun pimenas ETL i iHcTpymeHTH
KOHBeepa JHaHWX. X-—plenty o00poOmse sgK CTPYKTypoBaHi, Tak i
HECTPYKTYpPOBaHi JaHi i 00’ €IHY€ETHCS 3 PISHUMH JKEPETaMH, BKIIIOYAI0UN
Amazon Redshift, cxopuma manmx SQL, 6azm manmx NoSQL i xmapai
ciTy>x0u 30epiraHas.

Spark — choromHi II€H TOTYXHHM IHCTPYMEHT aHANITHKA 3
BiIKPUTUM BHXIJIHUM KOJOM € OJHMM 3 OCHOBHHX B apCCHali KOMIIaHiH,
BKiIrouaroun Amazon, eBay i Yahoo. Apache Spark — ne texHosoris s
poOOTH 3 BENMKMMHU JAHUMH 3a JOIOMOTOI0 PO3IOJUIEHUX OOYUCICHb B
olepaTHBHIHM Mmam’siTi, 10 30UIbIIye MBUIKICTH 00poOKU. BiH 3acHOBaHMiI
Ha Hadoop i € o cyTi eBotoriero konmerniii MapReduce, BUKOpUCTOBYOUH
iHIII THOM OOYWCIICHb, BKJIIOYAIOYM IHTEPAKTUBHI 3alUTH 1 HOTOKOBY
00poOKy. Spark cTBOpeHHI [T IUPOKOTO CIEKTPY pPoOOYNX 3aBAAHb, TAKUX
SK TIAKeTHI MONATKH, ITepaliifHI alrOpUTMH, IHTEPAKTHBHI 3aluTH 1
NOTOKOBa Tepenada. Lle pobuTh ioro ineamsHEM BapiaHTOM SK JUIs
aMaToOpChKOTO BUKOPHUCTAHHSI, TaK 1 I mpodeciiftHol oOpoOKH BETUKUX
00CSTIB JaHUX.

Cassandra — OeskomroBHa 6aza manux NoSQL 3 Biakputum
BUXIZIHUM KOJIOM, sIKa 30epirae 3Ha4eHHs! y BUIIISL Map «KJII0Y-3HAUSHHSD).
Leii iHCTpyMeHT — ieanbHU BUOIp, KOJIM BaM NOTPiOHA MacITaboOBaHICTh i
BHCOKA JIOCTYITHICTh 0€3 IIKOIU IS IPOAYKTHBHOCTI.

Talend — asamiTvyHa mnporpaMa, a TOYHIlIE OE3KOIITOBHHIA
iHctpyMeHT ETL 3 BIAKpUTUM BHUXIIHHM KOJOM, SIKa CHPOILYE i ONTUMI3YE
igTerpanito Bemukux naHux. ETL cmporrye nmepeTBopeHHS HE0OpOOICHUX
JaHUX B iH(QOpMAli, SKy MOXXHa BHKOPHUCTOBYBATH JUIS NPaKTHYHOI
oisHec—anamituku (BI). Ilporpamue 3abesmeuenHss Talend BrirOUae
XMapHHH CepBic, BENUKI JaHi, IHTErpaIiro KOPIIOPaTUBHUX JOJATKIB, IKiCTh
JAaHWX 1 YyTpaBIiHHA OCHOBHHMH IaHUMH. BIiH TakoXX MICTHTh €IHHUH
peno3uTopiit st 30epiraHHsA 1 MOBTOPHOTO BHUKOPWUCTaHHS METaIaHUX 1
MEPEBIPKH SIKOCTI TaHUX.

OTxe, aHaJi3 BEIMKUX AaHUX J03BOJISE OpPraHi3alisiM OTPUMYBATH
aKTyaJlbHy 1 Hao4Hy IH(OpMAIi0, BH3HAYATH HOBI MOXIIHBOCTI,
onTuMizyBatu Oi3Hec-onepanii 1 MaTH iHII 3Ha4HI €KOHOMIUYHI IepeBaru
nepesl KOHKypeHTaMHu.

Cnucok eukopucmanux ocepen
1. Bid Data. URL: https://www.sas.com/en_us/insights/big—
data/what—is—big—data.html
2. Examples of Using Big Data in Business. URL:
https://bigdataanalyticsnews.com/using—big—data—in—business/
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CORRELATION ANALYSIS OF NETWORK THREATS
ASSOCIATED WITH ATTACK PHASES

Abstract

This paper considers several specific methods for detecting an attack
on an information system based on the approach of fixing the system’s
anomalous behavior.

Through these examples, the author confirms the validity of this
approach and gives directions for the further development of security
methods based on this approach.

Introduction

The modern world cannot be imagined without communication and
computing. The fast development of information technologies has a serious
impact on all patterns of human activity. Therefore, it is clear that the security
of information technology has become a prerequisite for society’s normal
existence.

The development of information technology has created a new type
of crime: cybercrime. Among the systems in which cyber attacks are carried
out, the banking and financial systems are the primarily targets. Automated
management systems for educational institutions are a close second in terms
of “attention” from attackers. Every day, there are new methods of attacking
computer systems based on practical analysis—programs that encrypt
network traffic, with which we can find information such as users or their
password identifiers, bank accounts, and much more. It is clear that if society
cannot effectively counter cyber threats, it will be forced to abandon some
advantages of information technologies since their use will lose all meaning.
It is thus clear how important it is to develop tools and methodologies for
cybersecurity.

Experiments and research in the field of cybersecurity, in which the
whole world participates, are not a single approach today, it is necessary to
organize knowledge and create a common structure [1; 2].
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Format of report materials

Unlike other methods, the approach that needs to be discussed,
ideally, will allow us to identify the danger by developing separate stages of
various attacks, while they are still in the process of preparation and
formation, and not at the stage of implementation.

Use information about expected hazards:

The method under consideration determines the likelihood of a
specific hazard to identify the vulnerability of a given system based on
subjective analysis. This approach is suitable for systems whose behavior in
“quiet” conditions is easily obeyed by certain rules and is easily predictable.
Under such conditions, it is relatively easy to identify and respond to a
“problem” (source/cause of abnormal behavior) in the system. The dangers
of an information system are usually interconnected. For example, the
presence of an incorrect, weak web server can lead to a criminal mastering
the entire data node, therefore, it is necessary to anticipate the possibility of
a probable connection between the threats to predict and assess the situation.

If you allow U to be a space of security threats that can be examined
by an information system, then the user interface will have certain threats for
compiling the U space. The implementation of the first threat will most likely
lead to the implementation of other threats. At this time, it is necessary to
calculate P (u | ul, u2, ..., uk), the probability of realization of the threat U
will be equal to u | ul, u2, ..., uk performance [3; 4].

A more error-free attack can be detected if we have complete
information about the event. The essence of the attack detection concept is to
classify expected attacks. Classification issues are still being actively
studied [5].

Analysis of the correlation of threats associated with the phases of
an attack and predicting the most likely threat that may arise during an attack
is an important task in ensuring information security.

Technologies of redistributed anomalies:

Sensors detect the activation of unnatural (suspicious) actions when
they notice that access to the system is not legally permitted. For more
detailed information, | propose these specific protection methods that |
developed:

If the “NIS error” is corrected, the system perceives this as abnormal
behavior and automatically disables authorization for Guest users; the system
predicts that the attackers will try to access the system with administrator
rights using a guest user, and sends a message to the administrator about the
incident.
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Fig. 1. A graphical representation of the probabilistic relationship
between threats

An attempt by attackers to enter the system in an unauthorized
manner (“'system concern") is perceived by the ADS (attack detection system)
as abnormal behavior because it is recorded as an unsuccessful attempt to
enter. If a high number of attempts are detected, ADS reserves the right to
change the file structure of the system and at the same time sends a message
to the administrator about the incident.

ADS also observes the system and user files in particular and
fixes whether a new file is created by the user registered in the system,
observes the CPU load size, memory buffer size, and the case when an
attacker’s unauthorized access copies the system file. Since the size of
the memory and the buffer has changed but the number of files is
unchanged, the workload of the processor is observed to be a high
percentage of the load. In response, the system shuts down the port so
that information does not leak and sends a message to the administrator
about the incident.

Conclusion

Specific examples of attack detection based on the approach of
searching for anomalies in the behavior of the system demonstrate the
effectiveness of this approach. In the future, it is advisable to develop other
specific solutions based on this approach, as well as to explore the possible
combination of this approach with other approaches.

A separate study is worthwhile to develop a methodology for
building better technological systems for this approach.
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CEKIIA 4: MAINMHHE HABYAHHSA
TA IITYYHUH THTEJEKT

B.O. KortoBa
cmyoenmxka cpynu EK-17,
Yuieepcumem imeni Anvgppeoa Hobens, m. /{ninpo, Yrpaina

MAIIAHHE HABUYAHHS TA IITYYHUM IHTEJIEKT

HItyynnii intenekt (Artificial intelligence, AI) — ue posmin
KOMIT'FOTEPHUX HAyK, KU BUBYAE METOMU CTBOPEHHS KOMIT FOTEPHUX
CHCTEM, 1[0 MOJCIIOIOTh JIIOJCHKUI 1HTENeKT (po3yM). [HIIMME CIOBaMU
Al — e TexXHONOrisi, BUKOPHCTOBYIOYM SIKYy, MU MOXEMO OTPHUMATH
IHTENIEKTYaIbHY CUCTEMY, KA CHMYJIFO€ JIFOJACHKUI MO30K.

ITyuHuii iHTEIEKT He MOTPeOye MOMEePEIHHOTO MPOTPaMyBaHHs,
3aMiCTh IbOT'O MU BUKOPHCTOBYEMO aJITOPUTMH, SIKI MOXKYTh MPAIFOBATH 3a
JIOIIOMOT'0I0 CBOTO BJIACHOTO IHTENEKTY. MalllMHHE HaBYaHHS MPALIOE 3a
ITOPUTMOM, SIKMH BUUTHCSI HA CBOEMY JIOCBily, BAKOPUCTOBYIOUH JIAHHI 3
MUHYIHX omeparfiif. Ile#t anropurM mpaioe Juime 3 OCOOJIUBUMH
JOMEHAMHM, HAalpUKIaJA: MH TOTYEMO MAalllMHHE HaBYaHHS MOJENi
BUSIBJICHHSI JIOPOXKHIX 3HAKiB, pe3yibTatamMu OyayTh Jmine Qotorpadii
3HAKIB JIOPOKHBOTO PYXY, aJIe SKIIIO MU IOJAEMO IIIe HOBY 1H(POPMAIIIFO ITPO
300pakeHHs CBITIO(MOPIB TOAI BOHO CTaHE HEBIAIOBIIHIM.

OCHOBHUMH JIOJIaATKAMU MAIIMHHOIO HABYaHHS € CHCTEMa
IurepHer-pexomMenaniii, amroputMu mnomyky Google, mnpomo3uiii
aBTOMATHYHOTO IO3HaYeHHs Npy3iB Facebook Tormo.

MaiiHHe HaBYaHHS € OJHHUM 3 AITOPUTMIB, KU BKJIIOYAE JI0
cebe iHAMBITyaTbHE HABYaHHS (HaBUAHHS 32 MPELEICHTAMH) 1 ISTyKTHBHE
HaBuaHHs. HaB4yaHHS MO mNpeueneHTax MOJIUIETHCS HA TPH HANPSIMKH:
KOHTpoJIbOBaHe HapyaHHs( supervised learning), HEKOHTPOJILOBaHE
HaBuaHHs(unsupervised learning), HaBYAHHS 3
nigkpimnenssaM(reinforcement learning).

Supervised learning — merox HaBuYaHHs, KOJIH y POJIi BUUTENS
BUCTYMae JoauHa. Llell MeTo HaBYaHHS BUKOPHCTOBYIOTH, KOJIM B HAC €
BEJIMKI MAaCHBH JaHUX, HANPHUKIAA (OTO 3 MITKAaMH TOTO, 110, ab0 XTO Ha
HUX 300paxeHuil. JltonmmHa, SK BYMTENb IO3HAYAE I MapKepH 10
¢dororpadiii, a MmammHa BU3Ha4ae 1o Qororpadii, mo Tam 300paskeHo 3a
JIOIIOMOT0I0 ITUX SIpJIMKiB. MamnHa cama oOMpae O3HaKH, 3a SKUMH BOHA
BiApi3Hse ¢otorpadii mo ix 3MicTy. ANTOpUTM, 3HAlIEHHH MAIIMHOIO
JIETKO TIepeNallTyBaTH AJs pIilIeHHS IHINOI 3amadi — aHamizy (oTo 3a
IHIIUMH O3HAKaMH.
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Unsupervised learning — me MeTo[ MamiMHHOrO HABYAHHS, KOJIH
BUHTEIb, SIK IEPCOHA, 110 MapKepye IaHi, BiACYyTHI. MOXHa IPOMapKyBaTh
BEJIMKHMIA 00CAT HaHUX, aje OO0poOMTH Bech OOCAT HEMOXIMBO 1 HeMae
ceHcy. HexkoHTponpoBaHE HaBYAaHHS BHKOPHUCTOBYETHCS B aJITOPHTMAX
pexoMeHAaIii, Ha OCHOBI aHaJIi3y MMOTePeHIX HOIIYKiB.

Reinforcement learning — Meron MallMHHOTO HAaBYaHHS, KOJIH
BUHMTEJIEM BUCTYIIAE€ «cepeloBHIIe». MarnHa(areHT) He € 00i3HaHOIO B
LOMY CEpPEeIOBHIIIi, aJic Mae CBOOOY nili y HboMy. Cepena pearye Ha 11 aii
1 THM caMHM HaJla€ areHTy JaHi, IKi JO3BOJSIIOTh HOMY pearyBaTd Ha HUX i
BuMTHCSA. DaKTHYHO areHT 1 CepeAoBHIIEC YTBOPIOIOTH CUCTEMY 31
3BOPOTHHM 3B’SI3KOM.

HaBuaHHS 3 MiAKPIMJICHHSIM BUKOPUCTOBYETHCS JUISI BHPILICHHS
OUTBII CKJNATHWX 3aBlIaHb, HIK momepexHi naBa wmeroxa. OOmacTp
BUKOPHCTAaHHS IIOTO METOAY BKIIOUae y cebe cHcTeMy HaBiramii aus
po0OTiB, SIKi HABYAIOThCA YHUKATH 3ITKHEHb 3 NEPEIIKOJaMH Ha LUIAXY, B
JIOTICTHI, TIpH CKJIafaHHi rpadikiB i MIIaHyBaHHS 3aBIaHb, P HABYaHHI
MAIIMHH JIOTIYHUM irpam.

[Ipuknagom HaBuaHHA Oe€3 BUMTENS € KJIACTEPHUHM aHaNi3.
CyTHICTIO ILOT'O METOAY € PO3OUTTS Ha0OPy CIIOCTEPEIKEHb HA MHOXXHHHU
(kmacrepu) 3 mMOAIOHMMH O3HaKamH, KputepieM. CHEeKTp 3acTOCyBaHb
KJIACTEPHOTO aHAaJI3y JAy)KE ITUPOKHIA: HOTO BUKOPHUCTOBYIOTh B apXEOJIOTTii,
AHTPOIIOJIOTi], MEAMIUHI, MCHXOJOril, Ximil, Oioyiorii, aepKaBHOMY
yIpaBiiHHI, (inoyorii, MapKeTHHTY, COLIOJIOTIi Ta 1HIIMX JUCLUILIIHAX.
OnHak yHiBEepCaJIbHICTh 3aCTOCYBaHHSI IIpHBENa JIO TOSBH BEJIHUKOI
KUTPKOCTI HECYMICHHX TEPMiHIB, METOMIB 1 MiIXOMIB, MO YCKJIAIHIOIOTh
OJIHO3HAYHE BUKOPHUCTAHHS 1 HECYNEPEWINBY IHTEPIPETALIIO KIIACTEPHOTO
aHamizy.

Hexait {X} — mHOxwuHa 00’€kTiB, {Y} MHOXXHHA HOMepiB (iMeH,
MITOK) KracTepiB. 3amaHo (yHKINO Bifctani Mik o6’ektamu p(X,X’). €
KiHmesa BuGipka 06’extiB X™={Xu,...,Xm} c X. [MoTpibHO
po30uTH BHOIpKY Ha  HemepeciuyHl MiAMHOXHHH, IO Ha3WBAKOTHCS
KJIacTepaMH, Tak, 00 KOXKEH KiacTep CKIaIaBcs 3 00’ €KTIiB, OIHM3BKUX
10 METPUL P, @ 00’€KTH PI3HUX KJIACTEpiB iCTOTHO BiapizHsuucs. I[Ipu
[[bOMY KOXKHOMY 006’€kTy Xje X™ mpUmucyeThesi HOMep Kiactepy Yi.

Anroput™m kiacrepuzanii — ne ¢yHkmig a: X—Y, sxa Oyns-
akoMy 00’ekTa X€X CTaBUTh Yy BiANOBigHICTE HOMep Kiactepa YeY.
MHuoxuHa Y B JAeSKMX BHIIQJIKaX BiJOMa 3a3hajerigb, MpoTe YacTile
CTaBUTHCS 3aBJJaHHS BU3HAYMTH ONITHMAJIbHE YUCIIO KJIACTEPIB, 3 MOTIISALY
JIeIKOTO KPHUTEPII0 SKOCTI KIIacTepH3allii.

Y KOXHOMY 3 IIMX MPHUKIAJIB MalIlHA PO3yMie€, sKa iHpopMais
HeoOXigHa, Mmeperisaac B3a€MO3B 3Ky MK yciMa 3MiHHHUMH, (GOPMYITIOE
BIMOBiZb 1 aBTOMATHUYHO IMepenae il KOPHCTyBady 3 BapiaHTaMH s
MTOJTAVTBIIINX 3aITHTIB.
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3aBIISIKM ACCSITUITITTSM JIOCHIDKEHD Y c(hepi IITYYHOTO IHTEJIEKTY,
JIOACTBO CHOTOAHI Iepe0yBae HAa HAWBHIIOMY INAOIi PO3BHUTKY 3a BCIO
CBOIO icTOpifo. | momepemy — mECATWIITTS IHTENEKTyaJdbHOI B3aeMOIil
JIFOJMHY 3 MAIIHHOIO.

Hayxkosuii kepisnux: JLI. Apmoaenko, cm. suxnaoay.

M.A. CumMOHEHKO
cmyoenm zpynu KH-18-2
Yuieepcumem imeni Anvgppeoa Hobensn, m. /{ninpo, Ykpaina

PIBHULIA MIZK ITYYHUM IHTEJIEKTOM,
MAIINMHHUM HABYAHHSAM TA I'NIMBOKUM HABYAHHAM

HITygHu# IHTENIEKT € JOCUTh MIMPOKOIO c(heporo HAYKH B HAIPAMI
IT-TexHOMOTII, SIKMA BKIIOYae B cebe Pi3HOMAHITHI METOAM Ta ANTOPHUTMHU
JUIL  IMITyBaHHS 1HTENEKTy JoaWHH. lle 103BONMTh KOMIT IOTEpHHM
cUCTEeMaM BUKOHYBAaTH KOHKDETHI IHTEJEKTyalbHI 3aBIHaHHS Taki, SK
PO3Mi3HAHHS PI3HOMAHITHUX 00’ €KTIB, MPUHHATTS IHTEIEKTYJIbHUX PilllCHb,
rpa B IIaXH TOLIO.

Po3risiHeMO pI3HMIIO MDK INTYYHHM I1HTEJIEKTOM, MAalIMHHUM
HaBYaHHSAM Ta TIMOOKMM HaB4yaHHsIM y cdepi IT-TexHomoriid, a Takox
NIPUKIIaAN peastizalii TYyYHOro iHTEIEKTY Y CBITi.

Mrygrnit iatenekt (ILII) — me ©HaGip MeronmiB, mpaBWI Ta
QITOPUTMIB I IMiTamii MAaIIMHOK, KOMIT'IOTEPHOI0 CHCTEMOI YH
MIPOTPaMoI0 TIEBHHUX IHTENEKTYaJbHUX MOXIMBOCTEH JtoanHH. Takmx, sk
pO3Mi3HAaHHSA JHIb, CIiB Ta OO’€KTIB, BUKOHAHHSI MEXaHIYHHUX Ta
IHTENIEKTyalbHUX TIPOIIECiB TPUTAMAaHHUX IIIOAWMHI; O0pOOKa BEIUKHUX
00’eMiB TaHUX U TOAANBIIOTO OTPUMAHHS PE3YNBTAaTiB BIAIOBITHHUX IO
chepu BXiTHUX TaHHUX.

Po3pi3HAIOTH TPH OCHOBHI BUAM IITYYHOTO 1HTEIIEKTY, a came:

— CJa0KHi — INTyYHHUH 1HTENEKT, SKMH BUKOHYE SIKICh KOHKPETHI
3aa4i Kpamie Hixk JI0I1Ha;

— 3arajJbHUN — IITYYHHH 1HTENEKT, KA MOKe BUPIIIUTH OyIb-
SIKy 1HTEJIeKTyaJIbHY 3a1a4y TaK caMo, sIK 1 JIIOJNHA;

— CWIbHMH (BHILIH) — IITyYHUI IHTENEKT, SKHH MOKE BUPIIIUTH
OUTBILICTH 3a/1a9 Kpalle HiXk JIFOJIHA KOJTU-HEOYIb.

Cy4acHUMH NIPHUKJIaIaMH peasti3anii ITYYHOTO IHTENEKTY Y CBITi €:
nepcoHabHUI MoMiyHUK Siri Bix xommanii Apple, Alexa Bix Amazon,
aBromijior B aBTroMoOUIIX ¢ipmm Tesla, mTyunumii iHTenexr y cdepi
memuiuan: Buoy Health, Freenome, Enlitic.
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MamunHe HaByanHs (MH) — ne meBHuid Habip ajropuTMis, 3a
JOIIOMOTOI0 SIKOTO CHCTEMa HABYAETHCS HAa OCHOBI BXIJHMX MJaHHX Ta
BIZITIOBi/Ie¥ HA KOHKPETHI MUTaHHA. MallnHHE HABYAHHS SBISETHCS OJHUM 3
HATPSAMKIB IITYIHOTO iHTENEKTY, IPUHITHII Jii IKOTO HACTYITHHI: CHCTEMi Ha
BXIiJI TIOAAOTH 3irpaHi mapTii BiIOMUX TPABIIB y [IaXH, CHCTEMA aHAJI3Y€ SIKi
KPOKH T'paBIIiB MPHUBEIH iX 10 mepemoru. CrucremMa cama CTBOPIOE MpaBHiIa
Ta aJITOPUTMH TPH AJISI OTPUMAHHS IIOTPiIOHOTO pe3ynbTary.

[IpukiaagomM nepeMors KOMII'loTepa HaJl JIIOJMHOIO € JIeTeHJapHa
napTis komi 1otepHoi cucremu Comp Deep Blue npotu rpocmeticrepa Garry
Kasparova sika BinOynacs y 1997 poui. Takox pe3ynbraTroM MaunlMHHOTO
HaBYaHHS €: caiiT Yelp BUKOPHCTOBYE MalllMHHE HaBYaHHS i 00po0Isie THCsUi
BIJITYKIB KOPHCTYBadYiB JJIs TOKPAIICHHS JOCBIMYy KOMYHIKaIlii 3 HUMU,
Watson Bixm ¢ipmu IBM octaHHI Iekinbka pOKiB BHKOPHCTOBYETHCSA Y
TOCTITANIAX Ta MEAMYHHUX HEHTPaxX AJS AiarHOCTYyBaHHS KOHKPETHHX BHJIB
paKy.

I'muboke wnapuanus ([H) — me mpomec HaBYAHHSA CHCTEMH
BUKOPHCTOBYIOUH AJISI IBOTO aJTOPUTMH HEHPOHHOI MEpexi, sIKi IMITYIOTb
JIOTIKY JIIOACBKOTO MO3KYy. Y TJIMOOKOMY HaBYaHHI BHUKOPHCTOBYETHCS
OaratopiBHEBa aOCTpakilisl, y sKifi CKIagHICTh 00pa3 30UIBIIYETHCS 3
KOXKHMM piBHeM. KoxHuHl piBeHb ommcye 4u 0OpoOJIsi€ SIKUIiCh BHJ
iHpopMariii, BopsnkoBye i Ta BigmpaBisie HA HACTYIHHU piBeHb. Takum
YHHOM 1 CTBOPIOETHCS i€papxiuHa CTPYKTYpa HEHPOHHOI MEpexKi.

Hampukian B cucremi posmizHaHHS OO0JIMYYsl HA TEPLIOMY piBHI
BUSIBJISIOTBCS IPOCTIIlIl KOHTYPH, HA HACTYITHOMY PiBHI BUSIBIISIIOTBCS TPYIH
KOHTYDIB SIKi YTBOPIOIOTB MPOCTi (IrypH Taki, SK TPUKYTHHUKU Ta KPYTH, HA
TPETHOMY PiBHI MOXKYTH BHSIBIITHCA Hic Ta oui. [licis 1’ siTH, IeCTH piBHIB
HEHpOHHA Mepexxa Moxe 3i0paTh yci Il pUCH B €QUHY KapTuHy. Y
pe3ynbTati, 3aJeKHO BiJl HABYAIOUMX HAOOpIB JaHWX, CHCTEMa 3MOXe
BHSIBUTH MOTPIOHUH 00’ €KT UM 00IHTYSL.

l'ooBHOIO TIpUYMHOIO 301BLICHHS MOMYJSPHOCTI HEWPOHHUX
MEpexX € IepeMora ITY4YHOTo iHTeNeKTy Haj yemiionoM B ['o JIi Conenem y
2016 p. lUltyynum intesnexkToM ToAi Oyno 3pobieHo «Kpok Boray sikuii
MOBHICTIO TIEPEBEPHYB I'PY Y CTOPOHO IITYYHOTO 1HTEJIEKTY.

Ha cporomnimHii neHb IMUOOKEe HABYAHHS BUKOPUCTOBYETHCS Y
pizHOMaHITHHX c¢epax Bif BCTAHOBICHHSA [iarHO3y y MEIWIHUHI 1
pOOOTOTEXHIKM JO aBTOMOOUIPHOT O€3leKkn y BUIVIAAL aBTONUIOTY Ta
pO3Ii3HaBaHHs TEKCY Ta MOBH JIIOJMHH.

SIKI10 TOpIBHIOBATH MallMHHE HaBYaHHS Ta TIIMOOKE HaBUAHHS TO
MOYKHa NPHUHTH 10 HACTYIHUX BHCHOBKIB: NpH BUKopucTtaHi MH OGaxaHa
KiJIbKICTh BX1JTHMX JaHUX MOBHHHA OyTH He BesMKa nopiBHsAHO 3 I'H Tomy,
110 TpH 301IbLIEH] BXiJHUX JIAHUX 3MEHIIYETHCSI €(EKTUBHICTh OTPUMAHHS
BIpHHX pe3yJbTaTiB. Takox It 00pOOKH JaHUX CHCTEMa SIKa BUKOPUCTOBYE
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I'H Butparuth Oinblie yacy HDX cucTeMa sika BukopuctoBye MH, He
TOBOPSTYH IIPO BUTPATH HA PEATI3aIiI0 CHCTEMY 3 TIIMOOKUM HABYAHHSM.

TakuMm 4MHOM B IOKJIAi OyJ0 PO3TIIHYTO PI3HUIS MK IITYIHAM
IHTEIeKTOM, MAIIMHHAM HaBYaHHAM Ta TIJMHOOKMM HaBYaHHAM, iX
3aCTOCYBaHHS Ha TPAKTHII U BUPIMNICHHS DPi3HOMAHITHUX 3amad SKUM
mpuTamManHa 00poOKa BENUKHUX 00’ €MiB TAHUX, IPUHHATTS 1HTEIEKTyaTbHIX
piIIeHB, PO3Mi3HaHHS TEKCTY Ta MOBH JIFOAWHHU.

3a 101MOMOT00 HEHPOHHUX Mepex QipMa «SIHAEeKC» BUKOPHCTOBYE
OaraTouncenbHy Kiacu]ikalilo Ha Pi3HOMAHITHI THIN BiZOOpaXKeHHS IS
MOKpallaHHs SKOCTI MNomyKy iHdopmanii, OJ0KyBaHHS HeOakaHOTO
KOHTEHTY Ha CaliTi, po3Mi3HaBaHHS TEKCTY Ha KapTHHIN, KAPTUHKHK B TEKCTi
Ta SMOHChKUX ieporuidiB. Pipma Google BUKOPUCTOBYE ITYUYHHH IHTEIEKT
y Google Maps, Ta B rotocoBoMy nomryKky. Ha cboroaHi mrydHuii iHTEIEKT
CTPIMKO pPO3BHBAETHCSA, 3pOCTAa€ HOTO MOMYIIPHICT Ta KBai(iKarlis
¢axiBuiB y it chepi.

Hayrosuu kepisnux: B.M. Kocapes, kano. mexu. Hayk, 0oy.

B.M. Yupkos, A.P. Kanam0aeB
cmyodenmu zpynu KH-20-2,
Yuieepcumem imeni Anvgppeda Hobens, m. /{ninpo, Yrpaina

I''INBOKE HABYAHHSA

Mo30K — yHIKaJbHHI OpraH, SKAH BU3HAYAE, IK MU CIPHUIIMAEMO
BCE, III0 MU 0a4MMO, TyeEMO, HIOXa€MO, Ta KYIITYEMO Ha cMak. BiH 3gaTHuit
30epiratn GaraTo CHorajiB, Biq4yBaTH €MOIii, OAYUTH CHH, MHCIHTH Ta
HaBiTh Mpigta. be3 Mo3ky MU Oynu © NIPUMITHBHAMH CTBOPIHHSIMH,
3MaTHUMHU TiIbKM Ha pediekcd. Y [ijoMy 3aBIIKH HBOMY JIIOJMHA
BBa)KAEThCSI PO3YMHOI0. MO30K IUTHHHM Ma€ Bary B MiB KiJorpama, aje
SKMMOCh YMHOM 3/IaT€H BUPIIIyBaTH 3aBJaHHS, SKi MOKH HE MiX CHILY
HaWOIIBIIUM Ta HAaWHIOTYXKXHIIIUM KOMII'I0TepaM. Bcboro yepes nexiibka
MICAIIB BiJl HApO/IKCHHS [IiTH 3IaTHI PO3Mi3HABATH O0JUYYS OAaTHKIB,
BiJOKpeMITIOBaTH 00’€kTH Bifg (OHY, pO3YMITH eMoOIlii Ta HaBiTh
PO3Ii3HABATH TOJIOCH. 3a MEPIINH PiK PO3BUBAETHCS IHTYITHBHE PO3YMiHHS
npupoHoi ¢izuku. BoHu BuaThcs 6aunTH, 1€ PO3TALIOBYIOTHCS MOBHICTIO
ab0 4YacTKOBO TPHXOBAHI Bl HUX OO’€KTH Ta acoIliloBaTH 3BYKH 3 iX
3HAUEHHSAM. Y PAaHHBOMY Billl BOHH ONAHOBYIOTh IPAaMAaTHKy Ha BHCOKOMY
PiBHI, a CJIOBapHUii 3amac 30UIBITYETHCS HA TUCSY1 HOBHX CIIIB.

JlecATUIITTSIMH JIFOICTBO MpPi€ CTBOPUTH PO3YMHY MAIlMHY 3 TaKHM
K€ MO3KOM, fK y Hac: pOOOTH-TIOMIYHUKH Uil TIpHOUpaHHS OYyIHWHKY;
MAIlIMHY, AKi MOXYTh CaMi MHCJIHTH Ta KEpyBaTH CO00I0; MIKPOCKOIIH, SKi
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371aTHI BUSIBIISITH XBOPOOU. AJie CTBOPEHHS 31 IITYYHUM IHTEJICKTOM BUMarae
BHpIMICHHS HAHCKIAQIHIOINX OOYHMCITIOBANFHUX 3a7ad, 3 SIKAMH HAaIll MO30K
CIPABISAETHCS 32 IEKIIbKA CEKYH]I.

Hdus mporo mOTPIOHO PO3POOMTH  OEUm0 IHIIMX  CHOCIO
MporpaMyBaHHS KOMII FOTEpiB, 3a IOMOMOTOI0 METOJIB, SIKi 3’SIBIUIUCH,
OCHOBHOMY, 32 OCTaHHi gecaTIiTTs. Lle qy*e akThBHA Taiy3b, JOCTIHKSHHS
IITYYHOTO 1HTEJICKTY, SIKa OTpUMaa Ha3By - TTTHOOKe HaBYaHHA. YoMy neski
3aBIaHHs KOMII'FOTEpY BUKOHATH Bakko? CTaHIapTHI HpOrpamMH CBOIO
e(eKTUBHICTH y IBOX 00JIACTSIX — BOHU JY’Ke IIBUJIKO BEyTh OOUHCIICHHS Ta
HEYXUIIBHO JIOTPUMYIOTBCS IHCTPYKIIH. SKI10 BU (piHAHCHCT 1 BaM MOTPiOHO
MIPOBECTH CKJIA/IHI MaTeMaTHUYHI PO3paxyHKH — BaM MOLIACTHIIO. AJle YSBITS,
110 HaM MOTPIOHO 3pOOUTH JIEIIO LiKaBilIe.

Hanpuknan, Ham mnoTpiOHO HamwcaTH NporpaMmy, sKa 37aTHa
po3mi3HaBatyu mouepk. KoxkHa TronnHa Mae CBill yHIKaIbHHUNA MOYEPK, AKAN
3aJeKUTh Bif OaraTboxX (akTopiB. ICHYIOTH JIOAW, B SKUX IMOYEPK MOXKE
MIHSTHCS JEKiUTbKa pa3iB Ha J€Hb. AJle MH MOXXEMO ITOMITHTH, IIIO JFOAWHI
JIETKO PO3Mi3HaTH KOHKPETHY IH(pPY HE3aJeKHO Mix modyepky. Yoro He
CKa)KeIll PO KOMII I0Tep.

[Tounemo c¢ mpocroro. Hampukian, ckaximMo, IO HYJIO
BiZIOBia€ 300pa)keHHS OKPYIJIOTO 3aMKHYTOTO KOHTYpY. AJe sK
pearyBaTH KOMII'IOTEpY Ha HYJIb JIIOJIeH, SIKi TPIIIKK HE JOBOIATH HOTO
o0 KiHIA? B HUX HyJnb HEe € 3aMKHYTUM KOHTYpPOM. A sIK IIe HYJb
BiZIpI3HUTH BiA NIICTKHU? Horo ANTOPUTMIYHO BaXXKKO BIMPI3HUTH Bif
urictk. MojkHa 3anaBaTH IpaBuia abo 3HaKH, IicCis peTeIbHUX
CIIOCTEPEKEHBb 1 MICAIIB CIpoO Ta TOMIUIOK, alleé 3pO3yMilIo OJHE,
npouec Oyzae Henerkuil. baraTo iHIMKX KaciB 3aJa4 NOTPAIUISIOTE B TY
XK Kateropito. Po3misHaBaHHs 00’ €KTiB, MOBH, aBTOMaTHYHHH ITepeKIal.
Mu He 3HaeMO, SIKi IPOTpaMu MUCATH ISl HUX, TOMY 110 HE PO3yMieMO,
SK 3 UM CHpPAaBISIETHCS HAll MO30K. HaBiTh sikOm W 3Hamu, TO Taka
nporpama Oyma 0 HEHMOBiIpHO ckiagHOI0. J[JIss BHpIMICHHS TaKHX
3aBJIaHb NOTPIOCH 30BCIM IHIIUH MiAX1J1.

bararo 3 Toro, 10 Mu 3acBOIMO B IIKOJIi — CX0K€ Ha CTaHJAPTHI
Taki nporpamu. OTpUMyBaTH pe3yJbTaTH CIIAYIOYM IHCTPYKLisM. A
HAaBUYKH, SKIi 3aCBOIOEMO B IOHOMY Billi — BBaXaeEMO OLIbII
MPUPOJHUMHU, ajie BOHH 3aCBOIOIOTHCS He 3 GopmyJ, a Ha npukiaaax. B
JBOpiYHOMY Billi 0ATHKHM HE BUATh HAC BII3HaBaTH COOAK BUMIpIOIOYH ii
¢dopmy Hoca abo KOHTYpH Tisia. MU MOKEMO BiApi3HUTH ii, TOMY 110 HaM
MoKasajxu OaraTo NMpUKJIaAiB cobak Ta KidbKa pa3iB BUIPaBUIM HaIIi
MOMWIKH. YK€ IpH HapOJKEHHI MO30K JaB HaM MOJIEJb, sKa OIHUCYE
Halle CBITOCHPUHHATTA. SIKIIO TNPHUIYIIEHHS MiATBEpIKyBanocs
6aThbKaMH, TO L€ CIIPHSUIIO 3MIITHEHHIO MOJIei. SIKIIO0 K BOHM TOBOPHIIH,
IO MM MOMHWJIMIIACS, TO MU JOTOBHIOBAIM HAIly MOJEib J0JAaTKOBOIO
iHpopmamiero. 3 JOCBiZIOM BOHA CTa€ BCE MIIHINIOW, TOMY IO
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MiAKPIILTIOETHCS OLIBIIO KUTBKICTIO MpHKIaAiB. Lle Bce mpoxoauTh Ha
MiICBiIOMOMY piBHi, MM I[bOTO HAaBiTh HE IOMIYa€EMO, ajle MOXKEMO
BUKOPUCTOBYBATH 3 BUTOJO0I0.

I'muboke HABYAHHSA — TaTy3b OUTBII MHUPOKOI chepH ITOCIiIKEHD
IITYYHOTO iHTEIEeKTY — MAllIMHHOTO HAaBYaHHA, sKa Iepeadadae OTPIMaHHS
3HaHb 3 IPUKITATIB.

Mu He 7aeM0o KOMIT FOTe€PY BEIHKHIH CIIHCOK MPaBUIL, 38 JOIIOMOTOI0
SIKMX oMY MOTPIOHO BUKOHYBATH 3aBJIaHHS, & HATAEMO MOJICIb, 3 SIKOO BiH
MOJXE TOPIBHIOBATH TNPHUKIATU. 3TOJOM I MOJEIh MAa€ TOKPAIIUTHCS
HACTUIBKH, MO0 y’KEe TOYHO BUKOHATH ITOCTABJICHE 3aBJIAHHS.

Hayxosuu kepisnux: FO.M. bapmawescvka, Kano. eKoH. HayK, 0oy.
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CEKIIIS 5: KOMII'IOTEPHI HAYKH
TA IHOOPMAIIMHI TEXHOJIOI'Ti

C.J1. Xpunko
00Kmop mexHiuHux HayK, npogecop,
Yuieepcumem imeni Anvgppeoa Hobens, m. /{ninpo, Yrpaina

JOCJIIJKEHHS BIBJIIOTEKHW OPENGL HA IVIAT®OPMAX
WINDOWS TA LINUX 3A JOIIOMOI'OI0 QT

Mertoro poOOTH € IOOCHiKEHHS NPOAYKTHBHOCTI CHUCTEMH IIpH
BiITBOPEHHI TPUBUMIPHOTO 300pakeHHs Ha matdgomax Windows Ta Linux
3a JOMOMOTOI0 3aco0iB Bi3yamizamii Oiomiorekn OpenGL, sika HamineHa
MOJJIMBICTIO pefaryBaHHS e(eKTiB Bizyamizamii (CBITJIO, TyMaH), IUIIXOM
BHKOpPHUCTaHHA 610mioTexu Qt.

OmHuM 3 HAWNONYJSPHINIMX — NPUKIQAHUX  IPOTPaMHUX
inrepdeiiciB (APl — Application Programming Interface) mis po3poOxu
J0maTKiB y cdhepi aoBumipHoi i TpuBuMipHOT rpadiku € OpenGL [1].

3aranpHoto s OpenGL e mporpamHa peanmizanis. AnapartHi
peaiizaiiii CTBOPIOIOTHCSL JUII KOHKPETHOTO amapaTHOrO MPHCTPOIO —
rpadigHol kapTu abo reHepaTopa 300pakeHb. 3arajibHa peajizallisi MOXKe
3allyCKaTHUCsl MPAKTHYHO JI€ 3aBrOJHO 332 YMOBH, IO CHCTEMa MOXKe
Bi0OpakaTu 3reHepoBaHi rpadidHi 00pasH.

Iporpamua peamizamiss OpenGL orpumye rpadivni 3amuTé Big
nojatkie i Oymye (pacTepu3ye) KOIbOPOBE 300paKeHHS TPHBHMIPHOT
rpagiku. [Torim Bora nepenae me 300paxenHs GDI (Grafics Device Interface
- uHTepdelic rpadivHUX MPUCTPOIB) IS BiOOpaKeHHS Ha MOHITOp. B iHIIi I
omepamiiHifl CHCTeMi MpoIEeC MO CYTi € TaKuM camMum, aie 3amicth GDI
3aCTOCOBYIOThCS IIPUTAMaHHI Lil onepaiiifHiii cucTeMi Ciry:k0u AUCILICIO.

B wunimnili yac OpenGL € mnpukiagaum iHTepdeiicom ycix
iatdopm Win32 i ioro gyHKLiT ekcropTyroThes 3 6i10miotexu opengl32.dll.

B omnepamiiinux cucremax UNIX Ta Linux BHKOPHCTOBYETHCS
posmmpenHs OpenGL cucremu X Window, imenoBane GLX. Bci gynkmii,
mo mnpamoroTh nmix GLX, mounHatoThes i3 npedikca glX i, sk mpaswuio,
BKJIIouaroTecsi B 0i6miotreky GL. ®dynkuii GLX 3B’s13ye OpenGL, X11 i
rpadiuHe amapaTHe 3a0e3NedeHHs, 10 3a0e3Nedye MPUCKOPEHY arapaTHy
BizyaJizanito.

Qt —  OararorularopMOBHI  iHCTpyMeHTapii  po3poOku
IporpamMHoOro 3ade3nedyeHHs Ha MoBi nporpamyBaHHs C++. Qt no3Boise
CTBOPIOBATH BIJIACHI TUIAriHM 1 PO3MINIYBaTH iX Oe3MmocepenHbOo B IMaHei
Bi3yaJbHOTO PEelaKTopa, a TAaKOXK ICHYE MOXJIUBICTh PO3MIMPEHHS 3BUYHOT
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(YHKIIOHAJIBHOCTI BIJDKETIB, IOB’A3aHOI 3 PO3MIILCHHAM IX Ha €KpaHi,
BiTOOpaXCHHSM, IEpPEeMalbOBYBaHHSIM IIPH 3MiHI po3MipiB BikHa [2]. 3
MeTor0 KoMminii mpoekTiB Qt Ha miatdopmi Windows, iHcTamsmis Qt Oyna
Opi€HTOBaHA Ha BUKOPUCTaHHA KoMmmuaTopa MinGW (Minimalist GNU for
Windows).

3 meroro koMmmimAmii mpoekTiB Qt Ha mwratdopmi Windows,
iHcTramsamis Qt Oyna opieHTOBaHa Ha BHUKOPHCTAaHHS Komiiiastopa MinGW
(Minimalist GNU for Windows). A iHcransiii HeOoOXiJHHUX IaKeTiB
nporpamMHoro 3a0e3neueHHs, Ha rmiatgopmi Linux (a came Fedora 17)
BUMaraja BCTaHOBJICHHS ITporpaMHoro nakery Yum Extender, kotpuii siBiisie
coboto rpadiyHnii iHTepdeiic KopucTyBaya NMpH «CHIIKYBaHHI» 3 YTHIIITOIO
yum.

Peazxizamiro cTpykTypu Oyio BuHeceHO B okpeMi ¢aitmu (silicon.h Ta
silicon.cpp), gepe3 00’emuictb OpenGL-kony. Takum gmHOM y (yHKIIT
DrawFigure() xmacy StructViewer BigOyBaeTbCs BHKIUK  (PYHKIIT
siliconStruct(). Lle 3ammmae MOXJIHBICTH IS TOAATBIIOTO PO3IIUPEHHS
PO3pobIIeHOT POrpaMy, UIIXOM pealti3awil iHIINX CTPYKTYp Ta IPHETHAHHS
ix mo wxmacy StructViewer. 3MiHy CTPYKTyp Vy Tporpami MOXKIHBO
3a0e3MeunTH 32 JOMOMOI0I0 oreparopa switch.

Jnst pillleHHS MOXJIMBOCTI KepyBaHHsS CLEHOI0 3a JIOIIOMOTOI0
00pOOKH KOPUCTYBAIbKOI'O BBOJY 3 KJaBiaTypH, OyJO 3aCTOCOBAHO Kiac
Bi/pKeTy, KoTpuii npamtoe i3 OpenGL, BiH yHacmimyeTbcs Bin Kiacy
QGLWidget. ILleit kmac Oymo Ha3zBano StructViewer. O0’exkToM Kiacy
StructViewer CTBOpPEHO BiKET, Yy SKOMY IPOXOJHMTH BIITBOPEHHS
TpuBuMipHOi ciienu. KoHcTpykrop kiacy StructViewer cro4aTky BUKIHKAE
KoHCTpyKTOp Kiacy QGLWidget, xoTpwii, B CBOIO 4Yepry BHKIHUKAE
KOHCTpYKTOp Kiacy QWidget.

VY pesynpTaTi AOCHiIKEHHS POOOTH TMporpamMu Ha ImiaTdopmax
Windows ta Linux Oymu oTpuMaHi Taki pe3ylbTaTH.

PesynpraTi aHanmi3y NpoIyKTHBHOCTI pOOOTH CHCTEMH:

[Noxa3uuk [Tmarpopma Windows [Tmarpopma
Linux
Onepariiita cucrema Widows XP Service Fedora 17
Pack 3
CrapToBHii cTpHOOK 5% 5%
PiBHS HaBaHTAXXEHHS Ha
11
MaxkcumanbHHUR BiJICOTOK 55% 40%
BHUKOPHUCTAHHS PECypciB
11
MaxkcumansHUH piBeHb
BUKOPHUCTAHHS 11,8 Mb 7,1 Mb
OTIEpaTUBHOI 1aM sITi
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3 HaBeJECHMX pE3yJbTATIB OYEBMIHOIO € PI3HMIM B obcsrax
BHUKOPHCTAHOTO BIJCOTKA peCypciB IEHTPAIbHOTO MpoIecopa a TaKoX
pizHUIA B 00CS31 BUKOPHCTAHO! IOCHIIPKYBAaHHM IIPOIECOM OIIEPATUBHOI
am’ATi.

CrnHcoK BUKOPHCTAHUX JIzKepeJ
1. Basxoscekmit 0., Urnatenko O., ®ponoB A. ['padmueckas
oubnmmoreka  OpenGL.  Meroauueckoe  mocobue.  Jlaboparopus
KOMIIBIOTEPHOH rpaduku pu BMuK MI'Y. URL:
http://www.rsdn.ru/article/opengl/ogltut2.xml#e6
2. Qt. URL: http://new.coolpage.biz/show_post.php?id=1

I. Didmanidze

Professor,

Batumi Shota Rustaveli State University, Georgia
G. Kakhiani

Professor,

Batumi Shota Rustaveli State University, Georgia
K. Kakhidze

Student,

Batumi Shota Rustaveli State University, Georgia

ANALYSIS OF THE WORK OF A CONWAY’S CELL MACHINE

The area of operation of the cellular machine is called the "universe™,
it is an environment divided into cells, each cell includes 8 neighbors that
determine the state of the cell.

Each cell can only be in 2 states, it is either alive (1) or dead (0).

The volume of the "universe" and the state of the cells are not related
to each other, so the finiteness and infinity of the "universe" can not affect
the rules.

The one-dimensional and heterogeneous cellular machine is
considered to be the frequency of pseudo-random numbers used in
cryptography through secret code. The quality of the frequency of pseudo-
random numbers depends on the accepted rules of the cellular machine.

The Conway-created game illustrates how different living systems
can survive in some particular environment in terms of entropy reduction.
The game and its other versions with different rules are known as cellular
machines, which are the basis of numerous experiments and research in
computational biology.

The concept of information entropy is directly related to information
theory and statistics [7] and statistical physics, because information entropy
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is thought of as the logarithm of the states within a system. Such a function
with its result ensures the addictiveness of entropy where N represents the
number of compatible states P; - the mean value of the probability scatter,
from which the Shannon information entropy formula is derived:

N
H= —Z P, log(P)

i=0
Assume that each of the systems we need can exist equally in each
N, with the magnitude we need, and their probabilities must be any P; where
i=1,2,3,...,N and the entropy used with Shannon H is the set of all our
probabilities P=(pi, ..., pn) from which we are getting the function H =H (p).
Several experiments were performed within the described
program, which showed that entropy and especially reduced entropy have
a great influence on the operation of similar discrete systems. In
particular, in a discrete system such as the Conway universe, where the
location of an element as well as the rules for its interaction with other
elements are strictly determined, any action (cell death or emergence) is
usually preceded by a change in local entropy, especially from classical
entropy. We move to the cone entropy. It should also be noted that
changes in local entropy in the system may not affect the entropy level of
the entire system (gliders). To illustrate these considerations, let us cite

the results of numerical experiments.

D. Geladze

Professor,

Batumi Shota Rustaveli state university, Georgia
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Student,

Batumi Shota Rustaveli state university, Georgia

ROLE OF ONLINE BOARD IN TEACHING PROCESS

In the educational sphere of Georgia, digital technologies play an
important role each year and presents an inseparable part of the educational
process. A modern modified version of board and chalk so-called “clever
board” has taken a significant place among digital technologies applied in
the educational process, which means that teachers/lecturers use the latest
achievements and create high-technology educational environment
increasing motivation of pupils and students.

It is important that the modern approach of pedagogic involves an
active interaction of both sides in the educational process, united construction
of knowledge that becomes more attractive and pleasant via well-directed
application of online board compared to ordinary board and chalk. Usage of
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the tool at lessons is not a presentation of several additional functions, but its
correct application changes methodology of the etching process assists
increase of curiosity in each pupil and as a result of this, the goals anticipated
by the national plan for teaching get easily achievable.

Interactive clever board cardinally changes the teaching process,
supports lecturers-teachers to create such educational environment, which
will be oriented on communication and feedback, its simplicity and and
multifuctionality enables to use interactive boards in teaching of all
subjects.

Usage of online board can be used by an auditory of any age; its
application is basically comfortable during the distance teaching and
interactive communication.

Online board represents an innovation not only in Georgia, but on the
world market, as the studies have shown that its usage increases involvement
of pupils and academic progress, decreases difficulties related to explanation
of new materials and assists to memorize them. “Learn where you want and
when you want and how you want” — exactly, this is possible with digital
instruments.

Application of online board is possible while Zoom, Microsoft
Teams and other programs are used, which give the possibility to share
information with listeners.

To summarize, white board gets into online teaching process of the
educational sphere through information-communication technologies. This
instrument is taking its place and will take in future generations’ educational
process.

I. Didmanidze

Professor,

Batumi Shota Rustaveli State University, Georgia
D. Geladze

Professor,

Batumi Shota Rustaveli State University, Georgia
N. Migeladze

Student,

Khichauri Thel Abuseridze University, Georgia

PRESENTATION AND INFORMATION TECHNOLOGIES,
AS A TEACHING-LEARNING AND ASSESSMENT METHOD

Modern teaching-learning is related to technological skills with the
development of habits. Computer skills are important in the teaching
profession, it also helps the student to easily get to know the world. In order
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for the lesson process to be more relevant and interesting, it is necessary to
visualize both audio and photo material. The presentation helps the teacher /
student in the lesson process to present effectively to the audience or to
present a topic, the topic of which is tailored to the age and level of
development of the audience.

A presentation is a speech or presentation in which a new idea, a
product or work is displayed and explained to an audience, is a form of
information presentation with or without the help of various technical means.
Word presentation from a Latin word “praesento” comes, which means to
imagine something.

Before presenting the presentation, it is important to prepare, which
consists of four stages: conception, content creation, rehearsal, delivery. For
each stage, it is necessary to define the programs where we will build the
presentation, for example: the most popular program Power Point, there are
other tools Google Slides; Power Pint Online; Prezi; Keynote; Present.me;
live Presentations; Slide Share.

When building a presentation slide we consider the slide design.
While building the slide, we observe the text font, background, photo / video
and graphic design. We indicate on the first slide - the title of the topic, the
author of the presentation and the date. On the second slide - goal and result.
The third slide - the contents of the block. The fourth slide — the contents of
the block. Fifth slide - Summary of previous slides. We have to follow 10-
20-30 rules to present a slide show. There should be a maximum of 10 slides,
the presentation should not last longer than 20 minutes, the font size should
be 30 pt to make it easy for readers to read.

When planning the presentation, we separate the introduction, the
main text and the conclusion, or we take into account the “three golden
principles”. During the presentation, it is important to have technological
equipment in place so that problems do not arise during the presentation and
the environment is arranged according to the audience.

Thus the classroom is a place where students get used to public
speaking and develop communication, collaborative, creative, critical
thinking skills. Presentation is an aid / method used by the teacher / student
to effectively present an oral presentation.

Presentations can be made both in classrooms and during
distance learning, which can be shared and presented using a variety of
platforms such as zoom; messenger; skype; Teams-Microsoft office;
Google meet, etc.

Using the presentation in the lesson process is interesting and makes
the lesson process more effective, students are more involved and motivated,
presentation is one of the sources of communication, during which discussion
issues are revealed.
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THE ONLINE GAMES ROLE IN EDUCATION

The online games’ role in educational space sharply
increased during the last period There are digital educational games
and usable games. During the teaching process teachers us
interactive
exercises.

On websites there are same games which are used to make other
digital games. To make the games it is needed to write the script, which will
be conformable for the process of lessons and also will be oriented for the
effective teaching.

For games’ inventors it is possible to use a lot of tricks and games
However it exists great number of online games.

Action games- the games which are oriented on video games.

Adventurous games- the player progresses according the level.

Fighting games- that means that players take part in this game and
they are controlled by the computer character.

Role games- where the players fit the roles of artistic compositions’
characters.

Simulations- There made according the people’s ideas for special
aims.

Sports games- which are developed from the different kind of
sport.

Strategy games- which are made about the historical and artistic
character for getting some aims.

Using the digital games at the lessons are convenient for Solving
some problems, for critical ideas and leadership.

The educational games of games such as sound and visual
games and there ones are more attractive and makes the teaching period
various.

Nursing the last years because of online games the teaching process
became pleasant and funny and by helping there ones pupils study new things
easily and all these are salutatory in a modern world.
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ONLINE TECHNOLOGIES IN TEACHING ENGLISH
FOR TRANSLATORS

In the time of pandemics, it is a real challenge to provide sufficient
higher education, both in Ukraine and abroad. It is far from the ideal of an
educator to be customized with modern gadgets. The process of digitalization
of face-to-face classes requires special skills in modern information and
communication technologies (ICT) for online teaching.

The issue of online learning is being permanently raised by scholars
around the world. The analysis of the current approaches to the digitalization
of higher education has been done by M.V. Popel, M.P. Shyshkina, A. Striuk,
M. Mircea, A.l. Andrescu, V. Neveda, S. Dineva, Z. Ducheva, G. Lawver,
and others. At present much has been done in the field of implementing ICT
in the process of educating prospective translators at Ukrainian universities,
moreover, there is considerable experience of designing e-content of teaching
English for specific purposes. At the same time, the issue of teaching foreign
languages for translators in the time of pandemic remains uncovered.

The aim of the report is to investigate in general the issue of what
apps and online services could be applied in course management and whether
chosen applications enable efficient online study at universities.

It should be emphasized that the choice of the services for designing
a virtual environment depends greatly on their combinability and technical
flexibility and integrity. Being an all-in-one online service, G-Suit for
education can be expanded by a number of special apps of class arrangement.

The major benefits of Google classroom (GC) course design are the
availability of the incorporating a great variety of digital recourses using web
links and students access to educational materials through any devices
connected with the Internet.

Despite the three-year experience of the management of English for
translator course by means of GC, spring 2020 was a challenging time to
choose the appropriate way for conducting online classes instead of face-to-
face communication. Moreover, there were objective restrictions for a higher
education establishment to be followed, especially stick to lesson time limits.
The main issue to be considered was the affordable web conferencing
platform both for the university and the students. And one more point of great
importance raised the insurance of the data security.

It could not be denied the fact that remote learning emerges the
changes in approaches, strategies, and technologies of teaching English at
university. In this connection, a question is bound to arise how the traditional

48



paper-based face-to-face can be updated by means of ICT. According to the
European reference framework and State Standard in Philology, the key
outcomes of bachelors in Philology study programmes lead to an advanced
prospective translators’ communicative competence in foreign languages.
We are strongly convinced that students’ soft skills development is the basis
of their ability to communicate in a foreign language. It means that the level
of the student’s English speech competence interrelates with his ability to be
an active participant in intercultural communication. It can be easily achieved
in the classroom when a lecturer implements group work or pairing but a
virtual class requires appropriate digital support.

A fairly wide acquaintance with the web platforms used for virtual
conferences has convinced us of expediency applying Zoom. The choice has
become widely held in recent months by a number of educational institutions
and in the case of efficiency of students’ and educators’ collaboration, it is
worth applying. Moreover, this platform obtains a powerful set of instruments
to manage a virtual friendly environment for the team, group, and pairing
work at English class.

For carrying out the issue of the optimal way of online course
management it is necessary to describe the didactic model of English speech
competence developing in the first and second years of study at university
applied in the 2020 and 2021 academic period by the English Philology and
Translation Department of Alfred Nobel University.

The architecture of the model is based on the three stages of teaching
interaction, especially dialogues. The fulfilment of the stages is as follows.
The first aims presentation of models of dialogues in audio or video modality
and introduction a certain situation of real authentic communication. At this
stage, we use GC tasks which include web links to open audio and video
repositories. Students’ acquaintance with suggested English speech models
can be conducted both via Zoom by a lecturer and as an independent self-
work completed at home. Then come engaging in speech training or
modification of model dialogues. There are a lot of activities included in the
sets of tasks and exercises to work out grammatical and lexical aspects of
interaction. For the second stage, it can be suggested GC tasks made up with
the use of Google Docs, Google Forms, Zoom Chart, LearningApps, etc. One
of the main advantages, in this case, is the fact that students can access all the
educational materials remotely. Having dialogue schemes students can fill in
and modify them in small groups or in pairs in Zoom rooms. English lecturer
divides an academic group into pairs or ternaries and points tasks to each
room and can change participants according to the levels of students’
abilities, background, and interests. The educator can monitor and control
students’ performance and workouts joining each room. In the same way the
stage of speech practice are suggested. This stage aims at students’ oral
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interaction with the use of Jamboard, Padlets, or online sources for visual
support such as pictures, diagrams, word clouds, mind maps, and others.

All above mentioned enables to manage of the development of
prospective translators’ English speech competence, soft skills, group, and
pair collaborations. The application of the Zoom rooms is relevant due to a
strong necessity of sufficient educational technology for prospective
translators” English communicative competence formation. And this leads to
the efficiency of the process of prospective specialists’ training in a friendly
virtual classroom environment. To sum up, the flexibility of GC and Zoom
involvement is of great support in enhancing teaching English at university
remotely.

B.M. Kocapes
Kanouoam mexHiyHux HayK, 00yenm,
Yuieepcumem imeni Anvgppeoa Hoobensn, m. [ninpo, Yrpaina

©®OPMYBAHHS NIPAKTUYHUX HABUYOK BCTAHOBJIEHHSI
TA BUKOPUCTAHHS OIIEPAIIMHUX CUCTEM
Y BIPTYAJIBHOMY TA XMAPHOMY CEPEJJOBHUIIIAX

CyuacHi  iHOpMAaIiifHO-KOMYHIKAIIWHHI ~ TEXHOJOIil  CYTTEBO
3MIHIOIOTh 3MICTOBY 4YacTHHY HaBYaJlbHOTO IPOLIECY, IO Mae KIIIOUOBE
3HaueHHs 1 hopMyBaHHS NpodeciiiHUX KOMIIETEeHII MaiiOyTHIX (axiBIliB
pizHEX cdep, y ToMy "mcHi ¥ 3700yBaviB BUIIOT OCBITH 31 CIIEHIaNBHOCTI
«KoMmn’roTepHi HAYKm.

PosrisiHeMo TpuKIIa) BUKOPHUCTAHHS BIPTYyaJbHOTO Ta XMapHOTO
CepeIOBHINA ITPH MIPOBEJCHHI NPAaKTHYHUX 3aHATH 3 HABUAJIbHOT AUCIUIUTIHH
«OmnepariitHi CHCTEeMI.

3MiCTOBa YaCTHHA LIUX 3aHATH Nepeioavae (opMyBaHHS HABUYOK Ta
BMiHb BCTAaHOBIIOBaTH OyJb SIKy ONEpaliiHy CHCTeMY Ha BIpTyaJibHY
MallIHY 1[0 PO3MIll[eHa Ha BJIACHOMY KOMII 10Tepi, abo Ha cepBepi KoMmaHil
(mignpuemcTBa), ab0 B XMapHOMY CEPEOBHIIII.

Ha meprmiomy erami NpakTHYHHMX 3aHSTh 3/100yBaui OTPUMAIOTh
npoceciiiHi HAaBUKK IPH BCTAHOBJICHHI BipTyanbHoi Mammiau (Oracle Virtual
Box) Ha BiracHUMiT KOMIT FOTEp, HOTO HANAIITYBAaHHS, 3aBAHTAXXEHHSI TOCTEBO]
omepauiitHiit cucremun (Windows, Linux), HeoOXigHOro mHpPOrpaMHOro
3a0e3rneueH s, O3HAHOMIICHHS 3 OCHOBHMMM KOMaHAaMH JUI1 poOOTH 3
TEPMIiHAJIOM.

Texnouorist BipryansHux MamuH (BM) nos3Bomse 3amyckatn Ha
OJIHOMY KOMIIT IOTepi KiJIbKa pizHuX omnepariinux cucreMm (OC) ogHoUacHoO,
a00 JI03BOJISIE OTIEPATUBHO TMEPEXOJUTH Bifl POOOTH OJIHIET CHCTEMH, N0
pobotm B iHmI#, 6e3 mepe3aBaHTakeHHS Komm rorepa. Cydacra BM
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JI03BOJISIE TIPUXOBAaTH BiJ BcraHoBiieHOT Ha Hii OC peski mapaMmeTpu
(GI3MYHUX TIPUCTPOIB KOMIT'IOTEpa i THM CaMHM 3a0€3IEYUTH B3AEMHY
HesanexHicTs OC Ta BCTAHOBIIEHOTO O0JIaHAHHS.

Kpim TOr0, BUKOPHCTAaHHS BIpTyaIbHUX MAIINH JO3BOJISE:

— CKOpOTHUTH Yac MOHOBIIEHHS rocThoBoi OC y BHIaaKy aBapii,
BipycHOI iH(EKIIi1 a00 XaKepChKOi aTakw,

— CKOpPOTHUTH Yac TECTYyBAaHHS IIT4ac PO3POOKH MPOTPaMHOTO
3a0e3MmeueHHs;

— BHMKOPHCTOBYBATH 3acTapijie IporpaMHe 3a0e3NeyeHHs;

— edexTUBHIIIE BUKOPUCTAHHS pecypciB 6a30BOro cepeepa;

— JI0J]aBaTH HOBI BIpTyasbHI cepBepa.

Ha ppyromy erami npakTH4HHX 3aHATh NpodeciiiHi HaBHKH
OTpUMaHI TpPHW BCTAHOBJICHHI OINEpaliiiHii CHCTEeMH Ha BipTyalbHY
MallfHy [0 PO3MillleHa Ha BIACHOMY KOMII'IOTEpPi 3aKpiIUTIOIOTBCS Ha
3aHATTAX B CIICIiami30BaHUX Kiacax L[eHTpy HOBITHIX KOMH IOTEPHHX
texHonorii. OcHamenHs LlenTpy cydacHuM oOmamHaHHAM (IIOTYXHI
cepBepa, TEPMIHANBHHUIM pEXUM KOMII' FOTepiB KJAciB, IIBHIKICHUI
[HTepHeT Ta iH.) 1O3BONSE OJHOYACHE BCTAHOBJICHHS BIpTyalbHHX
MalIliH, ONEPAIifHUX CUCTEM Ha BCI KOMII'IOTEPH KJjacy 3a JOMOMOTOI0
cepBepHOT MiATpUMKH Ta rimepusopa Proxmox Virtual Environment,
SKUM HalIeHHH Ha po3ropraHHs 1 OOCIyroByBaHHS BipTyaJbHUX
cepBepiB.

Ha npomy erami 3700yBaui OTpUMAroTh BiJIIOBIAHI mpodeciitni
KOMIETEHIII] U1 pOOOTH B BEIMKAX KOMIAHIAX (IAMPHEMCTBAX).

3aKIIOYHMM  €TarnoM  BKa3aHWX IPAaKTUYHUX 3aHATH  IOJIO
MiATOTOBKH 3100yBaviB € OCBOEHHS pOOOTH 3 XMapHUM CEPEIOBHIIEM SIKiit
OyB openoBaHo y npoaiifepa (kommanii NETTIKER).

XMapHe cepeloBHINE — OHJIAHH-CXOBHINE, B SKOMY JaHi
30epiraloTbcsi Ha YHCICHHUX PO3MOAUICHHX cepBepax, IO HAMAIOTHCS B
KOPHUCTYBaHHS.

['0JI0BHI BJIACTUBOCTI I[bOTO CEPBICY TaKi:

— pecypcu (amapaTHe Ta TporpamMHe 3a0e3NedyeHHsI, TaM’sTh)
HAJIAI0THCS1 KOPUCTYBavy Y BUIJISI/I CEPBICIB;

— 0a3yroThCsl Ha BipTyaizailii Ta JUHAMIYHO MacCIITaOyIOThCS 3a
3aIIUTOM;

— JIOCTYIH JI0 CEepBiCiB HaA€ThCS yepe3 [HTepHerT.

Haii6inpi  mommpeHuid €KOHOMIYHHHM apryMeHT Ha KOpPHUCTh
XMapHUX CEpBICIB— 1Il6 MOXJIMBICTb 3aMiHM KalliTalIbHUX 3aTpar
omeparniiinumu. Ilepexin Ha XMapHi cepBici 103BOJINTH I1030aBUTHCH
HEOoOXiTHOCTI IHBECTyBaTH Tpolll B OOJIaJHAHHSI Ta JOpOre TEXHIuHe
00CITyroByBaHHs, B pPE3yJbTaTi 4YOTO 3BUIBHAIOTHCS KOIITH, SKi MOXKHA
BUTPAYaTH [T BUPIIICHHS IPIOPUTETHHX 3a1a4 [1].
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l'oyloBHI pHM3MKM BHUKOPHCTaHHS XMapHHX CEpBICIB IMOB’si3aHi 3
JNOCTYITHICTIO, O€3MeK0I0, IIBUAKOIIE€I0, TIPUB’S3KOI0 10 IEBHOTO
mpoBaiinepa, CKIAIHICTIO iHTeTrpallii 3 iCHyFOUNMH CHCTEMaMHU.

Ha tpetpoMy eTami npakTHYHUX 3aHATH 3100yBadi 31 CIIeiaJbHOCTI
«Komn’rotepHi Haykm» 3apeecTpyBaimcs y mpoBaiimepa. KoxkeH 3akazaB
co6i HoBy mociyry 3 HasBoto Flexi Cloud Server (vps), a Takosx:

— OTpUMaB JOCTYI O XMapHOTO CepBepa,;

— HaBYMBCH IpUiioMaM H0To HallalTyBaHHS;

— BCTaHOBHB omepaliiiny cuctemy Ubuntu va siapi Linux;

— 3aBaHTaXMB HEOOXiJHE IIPOrpaMHe 3a0e3MeueHHS;

— BHKOHaB 3aBJIaHHs IOJO PoOOTH 3 (PalIOBUM MEHEIKEPOM i

TepMiHaJIOM;

— 3aXHCTIB BUKOHAHY poOOTYy.

Ha mpoMy erami 3m00yBadi oTpuMany BIATIOBimHI mpodeciiiai
KOMIICTEHIi [UII pOOOTH y BEIMHKUX KOMIIaHIAX (IATIPHEMCTBAX) SIKi
BUKOPUCTOBYIOTH XMapHi CEPBiCH.

TakuM 4UHOM, PO3TISTHYTO MPHKIA] BUKOPUCTAHHS BIpTYaJbHOTO

Ta XMapHOTO CEPEIOBUII PH NPOBEICHHI NPAaKTUYHHX 3aHATH 3 HABYAJIBHOT
mucuuiuning - «Omnepauiitni  cucremu»  aiag  HaOyTTss  npodeciiHux
KOMITETEHIIi# 3100yBayaMu crienianbHOCTI «KoMI 10TepHi HayKuy.

Cnucoxk BUKOPHUCTAHUX JIFKepeJt
1. Tpub’rox O.0. [IlepcnekTuBH BHPOBAKEHHS XMapHHUX
TEXHOJIOTiH B oCBiTi. Teopis i MeToanka enekTpoHHOTO HaB4YaHHs: 2013 pik:
30. Hayk. mpank. Bum. IV. 2013. C. 45-59.
2. Bypor €.B., Mutank M.M. KoM’ roTepHi Mepexi: MiApyIHHK.
T. 2. JIsiB: Marsouis, 2020. 204 c.

O.M. Kopensb

KaHouoam mexHiyHux HayK, O0OyeHm,

Kpemenuyuyvkuit incmumym

BH3 «Yuieepcumem imeni Anvghpeoa Hobensn», Ykpaina

AHAJII3 MTPOI'PAMHUX 3ACOBIB PO3POBKHU
MOBUIBHUX JOAJATKIB

Ha cporomni y cBiTI mpeicTaBieHO AOCHTh 0araTo MpOrpaMHUX
CEepeIOBHIIL, 32 JONIOMOT0I0 SIKMX MOKHa PO3POOUTH Pi3HOMAHITHI JONATKH
i MoOLTBHI onepauiiiHi cuctemu. HalimomysipHiwi cepenosuina — Eclipse,
Xamarin, NetBeans, Android Studio.

Eclipse po3pobmseTscst 1 minrpumyeTscs opraizamiero  Eclipse
Foundation. Harmicanmit B ocHoBHOMY Ha Java, BiH € IIaT()OpMOHE3AICKHIM
MPOYKTOM. MoXe BHKOPHCTOBYBATHCS Ul PO3POOKH JOJATKIB Ha Java i, 3a
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JIOTIOMOTOI0  PI3HOMA@HITHHX IUIAriHIB, HA IHIIMX MOBaX MPOrpamMyBaHHI,
Brmodaroun Ada, C, C++, COBOL, Fortran, Perl, PHP, Python, R, Ruby, Scala,
Clojure Ta Scheme. Eclipse cTaB omHIM 3 HAHBIZOMIIIIX 3aBISKH TOMY, IO OYIIb-
SIKAA PO3POOHMK MOXE IAKITIOYMTH CBOI Momyidi. Bykxe icHyrote Java
Development Tools (JDT), C/C++ Development Tools (CDT), wmio
po3pobisroTECs imkeHepamu QNX pazom 3 IBM.

Bumymentit Ha ymoBax Eclipse Public License, Eclipse € BimpHIM
MIPOrpaMHUM 3a0€3IIEUSHHSM, 3aBISKU [[bOMY B 0araTboX opraHisamisx BiH
CIIyTy€ KOPIOPAaTUBHUM CTaHAApPTOM ISl pO3pOOKH J0AaTKiB. BiamoigHo
1o IDC, 3 Eclipse npautotots 2,3 MinblioHa pO3pOOHHKIB.

IIpoexr NetBeans IDE miarpumyershes kommanieto Oracle, mpote
po3poOKa  BeIeThCS  HE3AJICKHHM  CHIBTOBAPHCTBOM  PO3POOHHKIB-
eHry3iacTiB i kommaHiero NetBeans Org. J{71st po3po0ok mporpam i yCIinHo1
iHCTaNAIii Ta poOoTH camoro cepenosuina NetBeans HeoOXiTHO TONepeTHBO
BcranoBuTu Sun JDK a6o J2EE SDK motpibuoi Bepcii. CepemoBumie
po3podku NetBeans miarpumye po3poOKy st MoOiTsHUX TaThopm J2ME,
a Ttakox J2SE, J2EE, C++ 1 PHP 06e3 BcTaHOBIEHHS JOJaTKOBHX
KOMIIOHEHTiB. € MOJJIMBICTh BCTAHOBUTH IUIATiHH, MIO0 pO3MIAPHUTH
MOXIIMBOCTI cepefoBumia. OpHMUM 3 HaWUMOMYJSPHIIINX IUIAriHIB €
MOTY)KHUIM  am3adiHep 3BITIB  iReport, 3acHoBaHmii Ha O6ibmioreri
JasperReports.

Xamarin — omuH 3 HaWbTBI 3pydHHX (QPEHMBOPKIB s
KpocmarpopMeHoi po3pobku  MobOiipHUX nmopatkiB  (IOS, Android,
Windows phone) 3 Bukopuctantusm MoBu niporpamysants C#. Hagzsuuaitno
mpocTa iges: Bu mumeTe kox Ha CBOil yiroOJIeHiit MOBI IpOTrpaMyBaHHS, 3
BHKOPUCTAHHAM YCiX HaW3pyuHimux i Bac ¢ynrkmii, Takmx sx: LINQ,
nssmMOa-BupasiB, Generic’iB, Async’iB. [Ipu npomy y Bac € moBHHI qoctym
no ycix moxmBoctedt SDK mmatpopmu. B pesymprati Bu otpumyere
JOJATOK, SIKUA HIYMM HE BIAPI3HAETHCSA BiJ] HATUBHUX MJOJATKIB 1 HE
MIOCTYMAETHCS IM Yy IPOJYKTHBHOCTI.

OpeiiMBOpPK ~ CKJIAJAa€TbCsi 3 JEKUIBKOX OCHOBHHMX  YaCTHH:
Xamarin.lOS — Gi6mioreka kinaciB s C#, o Hagae po3poOHUKY AOCTYII 10
iOS SDK; Xamarin.Android — 6i6miorexa knaciB mia C#, mo Hazgae
po3pobuuky moctyn 10 Android SDK; Kommissitopu miist i0S 1 Android; IDE
Xamarin Studio; [Tnarin ms Visual Studio.

I HaiimonynsipHitie cepeoBuine po3poOku jgoxarkis ming Android —
Android Studio. Po3pobnukom Bucrymae kommanis Google. Android Studio
3aminmia mwiarin ADT s mardopmu Eclipse. Cepenosuiiie modynosane Ha 6a3i
nporpamHoro koxy mpoxykry Intelli] IDEA Community Edition, 1o
po3BHBaeThCs Kommasiero JetBrains. Android Studio mommproeTsest iz JIEeH3i€0
Apache. CepenoBuiiie pornoHye 3aco0u Jutsi po3pOOKH MporpaM He TUTBKH JUIS
cMapTdoHIB 1 IUTAHIIETIB, ane 1 I {HINX IpUcTpoiB Ha 6a3i Android Wear,
teneBizopiB  (Android TV), okymipiB Google Glass 1 aBTOMOOUTBHUX
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iH(hopManiiiHO-po3BakanbHUX cucteM (Android Auto). st 1oAatkiB, CrioyaTky
po3pobiennx 3 BukopuctanesiM Eclipse i ADT Plugin, icHye iHCTpyMeHT st
ABTOMATIYHOTO IMIIOPTY icHyrodoro mpoekty B Android Studio (ta6m. 1).

Tabnuys 1
IopiBusiabHa Tadauus Halinonyasipuimux |DE
IDE [onepenniit VCS ABTOJIOTIOBHEHHS Kpocrm.aT- Enymsrop
TIepersig KOy hopmeHicTh
Eclipse + + + + +
Xamarin - + + + -
+
NetBeans - + . + -
(He siKicHE)
Android
Studio * " * " *

Ha cporonni Haii0inbm 3pydyHuMu Ta MojepHizoBanumu IDE mis
po3pobku MobinbHOTO Aoaatky min OS Android moxna BBaxkatu Eclipse ta
Android Studio. [lyis Toro, mo6 ocrarouHo Bu3HauuTH, sika IDE kparia,
MOPIBHAEMO iX OiNTbIN eTa bHO (Tabu. 2).

Tabauys 2
IMopisusinns Android Studio ta Eclipse ADT

Tlokazuuk Android Studio Eclipse ADT
Cucrema 36ipku Gradle Apache Ant
BapianaTtu 36ipkun + -
Posmupene 3aBepiueHHs + )
KOy 1 peakTOpHHT
I'padiunmii pegakrop + +
[MinTpumka Maven + -

Cnucok BUKOPHUCTAHHUX JI7KepeJa

1. https://uk.wikipedia.org/wiki/android_studio

2. https://uk.wikipedia.org/wiki/c%2b%2b#.d0.9d.d0.b5.d0.b4.d
0.be.d0.bb.d1.96.d0.ba.d0.b8_.d0.bc.d0.be.d0.b2.d0.b8_c.2b.2b

3. http://developer.android.com/intl/ru/training/maps/index.html

4.  http://developer.alexanderklimov.ru/android/notification.php

5. https://ru.wikipedia.org/wiki/eclipse_(%d1%81%d1%80%d0
%hb5%d0%b4%d0%hb0_%d1%80%d0%b0%d0%b7%d1%80%d0%b0%d0
%b1%d0%be%d1%82%d0%ba%d0%b8)
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https://ru.wikipedia.org/wiki/Eclipse_(%D1%81%D1%80%D0%B5%D0%B4%D0%B0_%D1%80%D0%B0%D0%B7%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B8)
https://ru.wikipedia.org/wiki/Eclipse_(%D1%81%D1%80%D0%B5%D0%B4%D0%B0_%D1%80%D0%B0%D0%B7%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B8)
https://ru.wikipedia.org/wiki/Eclipse_(%D1%81%D1%80%D0%B5%D0%B4%D0%B0_%D1%80%D0%B0%D0%B7%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B8)

A.I'. Cimuepa

cmyoenmxka zpynu MP-1-17,

JIninposcoKuii depicasnuil azpaprHo-eKoHOMIUHUL
yHieepcumem, YKpaina

ABTOMATHU3AIIA YIIPABJIIHHSA
MAPKETUHI'OBUMHU NTPOEKTAMUA

Cuctemu ynpaBiliHHS IPOEKTaMH B IIel Yac — JOCTAaTHBO BaXIIMBA
yacTka ()aXoBOTO TNPOTPaMHOTO 3a0esMeueHHsA. IX BHKOPHCTOBYIOThH
BUPOOHHYI ¥ TOProBeNbHI MiANPHUEMCTBA, PO3POOHHMKH iHPOPMALIHHUX
MIPOJYKTIiB, OpraHizauii Ta ycTaHOBH. TOMY BHBYEHHS METOJIB IIPOEKTHOTO
MCHEKMEHTY BXOAWTH 10 HaBUAJbHMX IUIaHIB 0araTbox cHenialbHOCTEH
€KOHOMIYHOTO TPOo¢iIF0. Y MapKEeTHHIOBIH MiSUIEHOCTI MOJKHA BU3HAYUTH
JOCHUTH 0araTo HampsIMiB TS IIPOEKTHOTO YIIPABIIHHS, 30KpeMa IIPOBEICHHS
MapKeTHHTOBUX  JOCIHIIKEHb, Oprafi3amis pPi3HOMAaHITHUX  3aXOIiB
(mpe3eHTarniii, BHUCTaBOK, KOH(EpeHIii, ceMiHapiB), po3poOKa HOBOTO
MIPOIYKTY TOIIO.

Ha puHKy Hapa3i NpONOHYIOTHCS CUCTEMH MJIsl CaMOCTiHHOI Ta
KOMaHHOi poOOTH, KOMEpIIiiiHI i Open source, kopoOouHi i BeO-cepBicH.
OCHOBHUMH YMHHUKaMHM BHOOPY CHCTEMH Ha Hall MOTJISL € MOXKJIMBICTH
iHTerpauii 3 BUpOOHNUNMH 1HPOPMALIHHUMHU CUCTEMaMH (HANpHKIA, JUIs
KOHTPOJIIO BUKOPUCTAHHS PECYPCIB i BBEICHHS BUKOHAHUX 00CATIB), OarkaHi
00CsIr BUKOPHUCTaHHsI (pa30Bi MPOCTi MPOEKTH YM TPHUBali OaraTopiBHEBi
MIPOEKTH), HEOOX1THICTh TPYMOBOi POOOTI Ta (hiHAHCOBI 0OMEKESHHS.

BigMiTHOIO pHCOI0 CydacHHX CHCTEM YIPaBIiHHS MPOEKTAaMH €
MTOEHAHHS OpraHi3aliifHOTO Ta (PiHAHCOBOTO YIPABIIHHA, IO JTA€ 3MOTY
gepe3 3MiHY HapaMmeTpiB MPOEKTY MOJCIIOBATH HOT0 YacoBi W (iHaHCOBI
paMku. TakoXk OCTaTHBO NMPOCTO HA OCHOBI 0a30BOTO MPOEKTY PO3POOUTH
Bapiarii o0 pi3HUX YaCOBHX, PECYPCHUX Ta (DIHAHCOBUX YMOB.

3HayHOro TMOLIMPEHHS y cdepi ynpaBiiHHS MpPOEeKTaMu Halysa
pospoOka Microsoft Project, tyr nayxe moOpi 3acobu Bisyamizamii
MPOEKTIB Ta MOJMJIMBOCTI LIOJO TpynoBoi poboTu B Mepexi. OnHak
BapTicTh oxHiei mineHuii y 30549,47 rpu (https://www.softkey.ua/) ne
BHUKIIMKAa€ eHTy3ia3My. HaBuajgbHUM 3akjiaJlaM TakKOX CKPYTHO
CIUTaYyBaTH BEJIMKI KOWITH 3a CIHeNialli3oBaHi MpOrpaMu pi3HUX
crenianbHOCTe. [l0TaTKOBUM apryMeHTOM € YCKJIaJHEHHS JOCTYIY
CTYIEHTIB J0 BCTaHOBIEHOro B ayauropisix 3BO xomepuiliHoro
porpaMHOr0  3a0e3medeHHss B  yMOBax JIMCTAHIINHHOI  OCBITH.
BuxiiagauaMp B SIKOCTI  aJbTEpHATHUBH IMPOIOHYETHCS: IEPETIsif
HaBYaJbHUX POJIMKIB Ha YOUuTube, BHKOPUCTAHHS JEMOHCTpAaLiHHHX
Bepciii mporpam; poOoTy 3 OE3KONITOBHHUMH aHajoramMu. BisyanbHi
3aco0u 6€3yMOBHO CHPHSIOTH PO3YMIHHIO MPHUHIUIIB ()YHKIIIOHYBaHHS
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IIporpam, MpoTe He Aal0Th MOXKIUBOCTI HAOYTTSI HABUYOK X IPAKTHYHOTO
BUKOPUCTAHHS, TOMY MOXYTh CIYI'YBaTH JIHIIE B SKOCTi JOJATKOBOTO
HAa0YHOTO 3ac00y (BiICOIHCTPYKIIiii).

Jdns  neMoHcTpamii MOMXKIHBOCTEH MpoTrpaM  pO3pOOHUKH
MPONOHYIOTH Bepcii 3 oOMexeHuM (QyHKIioHaIOM abo CTPOKOM
Bukopuctanus (trial). ®aarmanom cyuacHux oHnaiH-cepsicis € Google.
B i#ioro marasuHi € AeKkinpKa MPOMO3UININ IS YIPaBIiHHA MPOSKTAMH.
Jlinepamu 3a peHTHHroM Ta KiJbKICTIO KOpPUCTyBauiB € ProjectWork
planning, Gantter Ta Kanbanchi. OuinuTu sIKicTh cepBiciB J103BOJISIE
6e3komToBHUI MpoOHUH nepiox y 10-20 nHIB, MoAaNblIe BUKOPUCTAHHS
nependavae momicsuny mignucky y $5-10 3a 1 po6oue micue. Ha mam
MO, 3a KaTeropisMu IliHa-IKicTh onTuManbHuM € Gantter.
BpaxoByroun noTpebu MapKeTHUHTY, MEPCICKTUBHUM € TaKOX OH-JaiH
ceppic bitpikc24, xotpuit nosBomse moegHatu CRM cuctemy 3i
CHUCKaMHU KII€HTIB, TOBapHOK HOMEHKJIATYPOI Ta CHCTEMOIO
3aMOBJICHb 13 MOJYyJIeM YIpaBIiHHA NpoekTamMH. [0 MO3UTUBHUX
SIKOCTEH CIiI BiZHECTH MOXKIUBICTH CIUIBHOI poOOTH y XMapi mIO
0COOJIMBO aKTyallbHO y JIOTICTHYHHX IPOEKTaX Ta CiTbOBOMY
Mapketunry. Cepex O0E3KOMITOBHMX MNPOTpaM  CIiJ  BiAMITHTH
TaskJuggler, GanttProject, OpenProj, GanttPRO, ProjectLibre,
ProjeQtOr, xmapui cepsicu SCIM i Trello [1]. TlpoananizyBaBmu open
source NporpaMM Ta Ha OCHOBI MNPAaKTHYHOTO JOCBiAy poboTH,
HaW3pyYHIIIMM 3 HaBEIEHUX I MAapKeTHHTOBHX MpPOEKTIB €
ProjectLibre (puc. 1).
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BaxinBO BiA3HAYMTH CTaHAAPTHUHA mias  WindOws-monaTkis
inTepdeiic, kpocmiatGopMoBicTh, immopt/ekcmopr mo MS  Project,
MOIIMpEeH]i 3aco0M YIpaBIiHHSA TPOEKTAaMH I 3BITHICTh. AKTYyaJTbHUM
acriektoM auist He [T-daxiBmiB € mpocroTa iHCTANMALIl B 0UH Kpok. [IpnemMHO
BiJI3BHAYNTH WICHCTBO BIiTYM3HAHMX mporpamictie y ProjectLibre-
CIIIBTOBAapHCTBI 1 9aCTKOBY YKpaiHi3aIlio iHTepdeicy.

Haocranok, BpaxoByloun iH(pOpMAIiiiHy Opi€HTAIlil0 Cy4acHOTO
CycminbcTBa, MadOyTHIM QaxiBenp MiJ dYac HAaBYaHHS Mae€ 3MOTy
KOMIUIEKTYBaTH BJIacHy O010/iOTeKy He JHMIIe HaBYAIBHUX MaTepiailiB
(TeKCTH JeKLill, MeTOANYHUX PEKOMEHallii,) a i MporpaMHUX 3aco0iB s
aBTOMaTH3alii PiI3HOMaHITHUX (axoBUX 3aBhaHb. lle mo3BonMTH HOoMy Ha
pobouomy Micii 3a moTpeOU (TIPU BIACYTHOCTI LIEHTPATi30BAHUX CHCTEM
YOPaBJIiHHS 9H [T aBTOMATH3AIil 10T0 OKpEeMUX yIPaBIiHCHKUX (DYHKIIii)
¢dopmyBatit APM BiamoBinHO 10 mocagoBuX 000B’s13KiB. BapTo Haronocwurwy,
II0 BCTAHOBJEHHs XoAaTKoBOro I13 Mae y3romkyBaTucs 3 KepiBHHLTBOM
i ATIPHEMCTBA.

Crnncok BUKOPUCTAHUX JKepeJt
1. Frank Bergmann. My favorite open source project management
tools. 2021. URL.: https://opensource.com/article/21/3/open-source-project-
management

Hayxosuii kepienuk: C.I. Mopo3s, kano. exon. Hayk, 0oy.

J. Xaiikun
cmyodenm zpynu KH-18,
Yuieepcumem imeni Anvgppeoa Hobensn, m. [ninpo, Yrpaina

AHAJII3 BIPTYAJIBHOI BUIbHOi EKOHOMIYHOI 30HU
IS CITY

Bxe He nepmmii pik IT-iHmycTpis neMoHCTpye HeOaueHi Juist
VYkpaiHu Ta IHIIMX eKOHOMIK TeMIu 3pocTaHHs. CTBOpeHa Jio/laHa BapTiCTh
(mmdposuit BBII), xinbkicTe 3aiiHATHX, IXHI CyMapHi JOXOAM, €KCIIOPTHA
BaJIIOTHA BUPYYKa 3pOCTaloTh Ha 25-30% Ha pik. [Ipu npomy npanisuuku [T-
rajgy3i 4yi He €I1Hi, XTO, NPAIIOI0uN B YKpaiHi, Mae Maiike €BpOINCHCHKUHA
piBeHb 3apmuiaT, € OJHi€l0 3 HAHOUIBII COIiaJbHO 3axXHIIEHUX TPYII
HaceJeHHs, NTPAaKTHYHO He OOMEeXeH1 y BUOOpPI KOMIMaHi, 3 IKHMHU MOXYTb
CIIBIPAIIOBATH.

IT-imgyctpiss — omHa 3 Hebarathox, y SsKiii came CrHeriaiicTa
00nparoTh KOMITaHil, @ He KOMIaHii AUKTYIOTh YMOBH CIICI[ialiCTaM.
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[Ipuunnoro ykpaincekoro IT-nuBa craB «iibeprapiancbKui
pait», B skoMmy potenep posBuBanacs IT-ramy3b: HU3bKE NOAATKOBE
HaBaHTAKEHHA, pobOoTa 0€3 IUIyTaHMHH TPYAOBOTO KOJAEKCYy Ta
mpoQCIiNoK, BIACYTHICTP MOHONONIH 1 perynsTopiB, rapHa
MaTeMaTH4YHa OCBiTa IUTIOC CTIHKUH monuT Ha IT-mmocayru Ta mpoayKIiro
Ha 30BHINIHIX pUHKaX. EXCIIepTH i eKOHOMICTH POKaMH TBEPISATH PO
Te, IO TaKi YMOBH — I[€ «PAKETHE MaJMUBO» IUISI 3pPOCTAHHSA €KOHOMIKH
Kpainu B niyiomy. OJHaK MMOKHM IIO Ha NMPaKTHUIl BUOPOOYBaTH HOro Ha
co6i B Ykpaini 3smornu numie [T-crneniamictu.

Yce 1e cTano MOMJIMBHM 3aBJSKH IIMPOKOMY BHKOPHCTaHHIO
CIIPOLICHOI CUCTEMHM €JUHOIO IIOAATKY TpeThol rpymu miusi Haimy IT-
¢axiBuiB. Came yKiaJeHHs [IUBUILHO-TIPABOBUX, a HE TPYOBUX KOHTPAKTIB
— Hagano OUTBIIICTH OMHMCAHUX BHUIIE IIEpeBar i Taky HEOOXiTHY AJIs HOBOT
€KOHOMIKH THYYKICTh BiTHOCHH.

Hia City — e cremiansHUI npaBoBuit pexxum s [T-iHgycTpii,
SIKHA JTO3BONUTH CTBOPUTH B VYKpaiHi HaWmorTyxHimmid [T-xab y
Hentpamsniii Ta CximHili €Bpomi. Y HBOMY HE ICHYBaTHME MEX s
IHBECTHUIIi}1, CTBOPEHHS POOOYMX MICI[h UM PO3POOKH HOBITHIX TEXHOJOTIH.
VYkpaiHui Ta HmiANpUeEMIi 3 YCbOTO CBITY MaTHMYTh MOJMJIMBICTH IIBHJIKO
peaiti3oByBaTH HaiaMOITHIII i1HHOBAIIKWHI Ta Oi3Hec-iei Ta eeKTHBHO X
BIIPOBAJKYBaTH.

JlirourMu rpaBIsIMU Ha PUHKY €: AyTcOpcHHIoBi kommaHnii, R&D,
MPOJYKTOBI KOMIaHii.

HoBumu rpaBusiMH Ha PUHKY CTalOTh cmapmanu. 1le 103BonuTh 10
2025 poxy 30UThIIUTH KimbKOCTi pobOoumx Mmicup — 450 000, a Takox
3pocranss [T-ramysi go 16,5 mupg.

Hanpsimu aissibHocti B dist City:

1. Po3poOka Ta TecTyBaHHS MPOTPaMHOTO 3a0E3NEUCHHs, BKIIOYHO 3

BU/IAaHHAM KOMI IOTEPHHX irop.

2. HaBuaHHf  KOMIT'IOTEpHI  IpaMOTHOCTi,  IPOrpaMyBaHHIO,

TeCTyBaHHs Ta TeXHIYHMH migTpumii [13.

3. Digital marketing Ta Ads 3 Bukopucranusm [13, posmobieHoro
pe3uIeHTaM.

4. R&D B cdepi IT i Tenexom.

5. IlocrawanHs moOCIyr, NHOB’A3aHMX 3 00IroM BipTyalTbHUX
aKTHBIB.

ABTOpaMH NpOEKTy JekiaapyeTbesi, mo pesuneHtd «[is City»
OTPUMAIOTh CIIEiabHAN MiJbrOBUI MOJATKOBHH PEXHUM OIOJATKYBaHHS
BUIUIAT CBOIM CHIBPOOITHUKAM, (JaKTHYHO TAKUil cCaMHUi K PIBEHb €IMHOTO
noaatky 3-1 rpymu, a Takox [THBK 3amicTs nopaTky Ha npuOyToK — Hpo 1o
BeCh IHIIMH yKpaiHChKHi Oi3Hec MOKM Moxe jmmie Mpistu. Kpim Toro,
MIPOIIOHYETHCSI BBECTH TaK 3BaHy HOBEJY y TPYIOBOMY 3akoHOaBcTBi: GIG-
KOHTPAaKTH 13 CHiBpoOITHWKaMH, SIKi TIOBHHHI JaTW Oinblry cBobomy y
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B3a€EMMHAX, HDK 3BHYaiHI TPYHOBI JOrOBOpH. 3ayBaXMMo, 110 Oarato 3
Ha3BaHOTO 1 HaBiTh Oinbmie IT-koMmaHil MaroTh 1 3apas, npamroroun 3 OOIT
Ha €IMHOMY NOJATKY 3-i TpynH.

[Ipu pOMy TpoeKTaMu IepeadadeHo HU3KY KyAH OUIbII CIipHHX,
SKIIO HE CKa3aTH BifBEPTO HETAaTHBHUX MOJOXKCHb, IO CYIEpedarh
3ameKnapoBaHIM MiHIAGPH TiTsM.

Buknnkae 3aHENOKOEHHS HETaTHBHE CTAaBJICHHS M0 iCHYIOUHX
npakTuk pobotu B iHayctpii 3 @OIl, mo daxTuuno 3ade3meymnu ii
crpimkuii pict. Kputuka takux npakTuk MiHOupporw Ta oOMeXeHHs
po6otu 3 @®OIl B pamkax «[is City» HamTOBXye Ha IyMKy, IIO
¢aktuno IT-OOIl MoxyTh OyTH OTOJOLIEHI «BOPOTaMH JAEpXKaBU»,
SKUX Tpeba BUBECTH 3 TiHI.

BoueBuns came Tak Ha HUX 1 AUBUTHMYThCS KOHTPOJIOIOYi OpTaHH.
OpHak, SKIIO0 BOHH i € BOPOTaMH, TO BOPOTAMH Ti€l IeprKaBH, 10 0a9nuTh cede
rocroiapeM KpaiHH, a He CEpBICHOIO OpraHi3ali€ero 11 3310BOJICHHS TOTped
TPOMAaJIsH.

JJis riepIoro TUIy YHHOBHUKIB Jep)kaBU Oi3HEC, SIKMH Bil HUX HE
3aJIeXKHUTh, 0€3yMOBHO, BOPOT HE TUIBKH TOMY, IIO HE TUIATUTH KOPYMLIHHY
JaHWHY, aje Mie W ToMy, IO, 30epiralouM CBOIO HE3AICKHICTh 1
PO3BHBAIOYHUCH, 3arpOXKye€ MEPEBEPHYTH MipaMmiay BiIaiM, MEpEeTBOPUBILU
JIEpPIKaBY 13 «CIO3epPEHay CYCIiIbCTBA Ha HOTO «CIIYTY».

Lini mpoekty Omnari, i ix miarpumye IT-cmiBTOBapHCTBO, OJHAK
MIIKPECITIOE BAXJIMBICTh IPONUCYBAaHHS BCIX IPOLEAYPHUX HIOAHCIB 1
BpaxyBaHHS pekoMeHnamid OisHecy. Taki 3acTepeKeHHS  LIJIKOM
BUIIpaB/iaHi, OCKIJIbKH OCOOJMBHII NPaBOBUH PEXMM BCTAHOBIIOETHCS HA
nimmx 15 pokis, a 3a el 9ac MoKe 3MIHHTHUCS HE OJTHA BIIAJa, i HEBiIOMO, 3
SIKIMH HaMipaMu NPHHAAYTh HACTYITHUKH.

Tox y mimomy y mpoektax «Jis City» 3aKiTageHO YHCICHHI
MIepelyMOBH JUIsl KOPYIIIIl Ta 3JI0OBXXMBAaHb 3 OOKY PEeryisiTopa Ta CyTTEBI
CKIIamHOMIII 1 Oi3Hecy.

Cnucok BUKOPUCTAHHUX TIKEpPeEJT

1. Bopsiakos O. Jlis woro Mintidpu creoproe ist City Ta sik BoHa
pO3BUBATHME IT-6i3Hec B VYxkpaiHi. URL:
https://business.diia.gov.ua/cases/tehnologii/dla-cogo-mincifri-stvorue-diia-
city-ta-ak-vona-rozvivatime-it-biznes-v-ukraini

2. Ooiuiitnnii caitr His City. URL: https://city.diia.gov.ua/

3. I'erman O. o ue Ttak 3 «ist City». 2020, 18 nucromnama. URL:
https://ain.ua/2020/11/18/dia-city/

Hayxosuii kepisnux: C.JI. Xpunko, 0-p mexu. Hayx, npog.
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JL.M. Kopo6anb

cmyoenmka zpynu KH-18-1,

Yuisepcumem imeni Anvghpeoa Hobens, m. /[ninpo, Yxpaina
B.M. Kocapes

Kanouoam mexHiyHux HayK, 0oueHm

Yuisepcumem imeni Anvgppeoa Hobens, m. /[ninpo, Yxpaina

BUKOPUCTAHHSI KOMILIEKCY CYYACHHUX TPOTPAMHUX
3ACOBIB ITPY NIIFOTOBLI MPUIHSTTS PIIIEHD
JUISI BIBHEC-AHAJII3Y TA BI3YAJI3ALIT JAHUX

Komruiekc nporpaMHux 3aco0iB Juisi Oi3Hec-aHaui3y Ta Bizyasizamii
nmaanx — Power Business Intelligence (Power Bl), skuii 3’sBuBcs uIst
CHpomeHHs pPOOOTH 3 JyXKe BEJIUKMM O0CArOM MJaHHX, HaJgae HOBI
MOJKJIMBOCTI [T €(peKTUBHOI pOOOTH 3 HUMU. B apceHani KOMIUIEKCY € Taki
cydacHi mporpamHi 3acobu, sik Power Query, Power Pivot, Power Map,
dodamku i OHNAUH-CcepeiCl.

PosrasiHeno mpuKIaxm BHUKOPUCTAHHA IOTO KOMIUIEKCY TIPH
MPOBEACHHI MPAKTUYHUX pPOOIT 3 HapuanbHOi mucumiUIiHk «CucTeMu
NPUIHATTS PiLLIEHbY.

Power Bl — miatdopma asst camocTiiiHOT Ta KOpriopaTuBHOI Gi3Hec-
AHAITUKH, BUKOPUCTOBYEThCS Ul Bisyauizauii Ta oOpOOJIEHHS BETHKHX
HECTPYKTYPOBAHUX OOCSTIB NaHHUX YIS MPHUAHATTS KEPIBHUIITBOM KOMITaHIiT
Oi3Hec-pillIeHHsI, CTBOPEHHS 3BITiB; MOXXYTh BHKOPHUCTOBYBATUCh Pi3HUMHU
Bi[UIUICHHSMH KOMIIAHil, HaNpWKJIal, MapKeTHHTOBUM, ()IHAHCOBHUM Ta
THITAMH.

Hanpuknan, mnmardopma 103BONISiE 3aBaHTAXEHHS W 0OpOOKy
Oibliie MinbiioHa psiIKiB, mpu koMY (aitn B Excel Oyne matu HeBenukuii
po3mip Ta Oyme mBUAKO 00poOmaTH maHi. OCHOBHI CKJIAIOBI IIATQOPMH
MAaIOTh HACTYITHI MOKJIHBOCTI.

Power Query ciy>kuTh IHCTPYMEHTOM JUIsi CTBOPEHHS, IMIIOPTY,
MIAKITIOYCHHS, 3’€HAHHS Ta NEPETBOPEHHS TaOJHUIb BEJIMKOI KiJBKOCTI
JIAHUX 13 30BHIIITHIX JKEPE.

Power Pivot — iHCTpYMEHT J1sl CTBOPEHHS 3B SI3K1B MiK TaOIUIISIMH,
HanOymoBa EXcel, 1m0 m103B0JIsI€ MPOBEAEHHS MOTYXKHOTO aHAI3y JaHMX i
CTBOPEHHS CKJIQJIHMX MOJIENIEH JaHHX.

Kpim Toro, Power Bl Bxitouae: nomatox Power Bl Desktop must
CTBOPEHHSI MoOjeNeil JaHuX 1 po3poOKM 3BITIB — MaHeNedl yNpaBIiHHA
(Dashboard); ownmaiin cepsic Power Bl ans omyOsikyBaHHs 3BiTiB;
MobGinpHui nogatok Power Bl Mobile mis meperssiny 3BiTiB Ha MOOLTEHHX
MIPUCTPOSIX ¥ TUIaHIIeTax.

AHami3 BKJIIOYAa€ BUKOPUCTAHHS MAOAUYbL i3 3A207108KAMU Ta
36edenoi maonuyi. Tabnuyi i3 3a20n06Kamu 1€ HA3UBAIOTH «PO3YMHI
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TaOIUIl» Yepes3 Te, IO [Ie He MPOCTO Jiana3oH 3 HA0OPOM JIaHUX, a IUTICHUN
00’€KT, MO Mae CBOIO HAa3By, BHYTPIIIHIO CTPYKTYpPY, BJIACTHBOCTi, a 3
BUKOpHcTaHHsIM Power Pivot momoMararoTh MIBHIKO 3MiHIOBATH 3HAYCHHS.

Ha mnpakTHyHMX 3aHATTAX CTYICHTH 3a JOMOMOTOIO IIHOTO
KOMILIEKCY PO3POOIIAIOTE HABYANBHUH MPOEKT IS MiATOTOBKA JaHUX MIOA0
MIPUHHATTS KEPiBHUIITBOM KOMITaHII MpaBIIIbHUX Oi3Hec-pimeHs. B mpoekri
HEOOXiTHO TpOaHATI3yBaTH NPONAXY alapaTHUX 1 MPOTpaMHHUX 3aco0iB
BIpTyaJIbHOI KOpPIOpAIliil, pO3TallIOBaHOI B TPHOX MICTaX, B KOXKHOMY 3 SIKHX
€ TI0 TPH MiIPUEMCTBA, 31 MOMICSYHOIO 3BITHICTIO, BUKOHYBAHOI I1’SITbMa
MEHEeKEepaMu.

st moyatky pobotu HeoOXiaHo cTBopuTH B EXCel Buxinni naui. e
TaOmuIl ([iana30HU JaHUX): 3BIT (CTOBIIIIL: JaTa; MiIIPUEMCTBO; MEHEKED;
MICTO; TOBap; BHUpYyYKa); Teorpadis; KkameHmap; ToBap (CTOBOIL —
HallMEHYBaHHS, MIKTOrpaMa); IUIaH (CTOBIII — MiCTO; TOBap; MiCSAIIb;
3araipHUA BUCHOBOK). Tabmuili reorpadis, KareHaap Ta ToBap € TAOIUISIMU-
JNOBITHUKAMH 3 YHIKQIbHUMH 3HAaYCHHSAMH Big TaOmumi 3BiT #
BHUKOPHCTOBYIOTBCS JIJIsi CTBOPEHHSI 3B’ s13kiB B Power Pivot tuny «oauH 10
Oaratbox». [[ng IX CTBOpEHHS CIIOYATKy, BUKOPHCTOBYIOUH KoOHCTpyKTOD,
CTBOPIOIOTh 3pi3, MOTIM Ha OCHOBI BUBEACHUX JAHUX CTBOPIOIOTHCS TAONIHUIT
3 YHIKQJIbHUMH 3HAYECHHSIMH CTOBIILIIB MICTO, TOBap, Jata.

[Micns Toro, sk yci tabmumi Oynu immoproBani B Power Pivot,
CTBOPIOETHCS 3B’ 130K MiXK HUMH, 11100 TOTIM CTBOPHUTH 3BEICHY TaOJIHITIO 10
Bciit mozemi. Jlnsi CTBOpeHHs 3B’S3KIB HEOOXIHO NEPEUTH B PEXUM
Jiarpamu. 3B’S30K CTBOPIOETHCS HATHCKOM Ha Ha3By CTOBIIIS B OJHIHN i3
CIIONMYYHHX TaONUIb. 36edena mabdnauys HA OCHOBI 1€l Mojaem IaHWX
cTBOpIOETHCs B POower Pivot it 3’siBisiethest B Excel Ha HoBoMy nHCT.

SIKmo 3MIHHUTH Je€sdKl 3HA4YeHHS B BHUXIIHMX TaOIWIAX, TO
OOHOBIISIIOTECS Bl AaHi (Momens manux Power Pivot, zamur Power Query,
3BeJICHA TaOJIUIIs ).

Ocrannim kpokoM € Bizyamizaiiist B Power Bl Desktop. B nonatky
CHOYaTKy BHMKOHYETBCS IMIIOPT JaHMX LIJIIXOM HATUCKAHHS Ha eKpaHi
Imnopm oanux i3 Excel i B HacTyITHOMY BiKHI BUOMPAETHCS 30€peKeHHi
Gaiin i3 TabIUIIMHE.

Hami 1peba mepeiditu B Moodeab Ta CTBOPUTH 3B’SI3KH MK
TaOJIMIIMK Tak camo, sk B Power Pivot. ITicis 1poro MoxxHa nepeuTs 10
caMoi 3rpyroBaHoi Bi3yai3alii.

TotoBuii 3BiT (puc. 1) MoxHa 3aBaHTaxkutu B Google class a6o B
oHJaitH cepsic Power BI.

TakuM 4MHOM, PO3IIISTHYTO BUKOPHCTaHHS CY4acHOTO KOMIUIEKCY
nporpaMHuX 3aco0iB Ha 0a3i HOBMX MoxuBocTei Excel mus HaOytTs
MIPaKTHYHUX HaBHYOK 3100yBadaMu cneniaibHOCTI «KoMIr’ roTepHi HayKm»
IIPU TIPOBEJCHHI MPAKTUYHUX POOIT 3 HaBUANHbHOI AucHUIUTIHU «CHcTeMu
MPURHATTS PIICHBY.
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i @ flact no HanmeHoBaHe

L > X
fact no ropoa. nkTorpaM Ma Wiows Viors. Beero

g 88970 157090 80390 326450
] =

8410790 47863090 10008800 66282680

{ fact w KonwecTeo fleHs no Mecaty v ropopy
ropo_ ®Anenp ®Knen ®Kopscos :I 6991020 2109000 9104001 18204021

1500560 1636020 336933 3473513

S 838054 790047 902554 2530655

Beero 17829394 52555247 20432678 90817319

Mecay
Puc. 1. Bisyanizanis 3BiTy HaB4aJIbLHOT0 MPOEKTY

3a JIONOMOrO IHOT0 KOMIUIEKCY 3100yBadi po3poOIsIoTh
HaBYaIbHUI NPOCSKT JUIS MIATOTOBKU AaHHX LI0J0 NPUHHATTS KEPIBHULITBOM
KoMMaHii Oi3Hec-pilleHb, HAaBYAIOTHCS e(EKTUBHIN poOOTI 3 BEIHKHM
00CATOM JaHHX, 0 BUKOPHCTOBYETHCS Ul CAMOCTIHHOI Ta KOPIIOPAaTHBHOT
Oi3HeC-aHAJITHKH, TS Bizyalizallii Ta 00pOoOKH BETTHMKIX HECTPYKTYPOBAHIX
oOcCsriB TaHuX ¥ AJ1sl NPUIHATTA KEPIBHULITBOM KOMIaHI Oi3Hec-pilleHHs,
CTBOPCHHS 3BITIB.

Lleii koMIUIeKC NpOrpaMHUX 3aco0iB Juis Oi3Hec-aHamizy Ta
Bisyamizamii JaHWX CHpOIlye pOOOTYy 3 HUMHM, J03BOJSIE €(EKTHBHO
MPE3CHTYBATH 1 3p03yMIJIO MMOKA3aTH PE3yJbTaTH POOOTH, HIXK JTUBUTUCS HA
TaOIUITEO 3 OE3JIIYUI0 PSIKIB. 3pO3yMITHIA 3BIT — Ie Te, MO MOTPiOHO ISt
MIPUHHATTS MPaBWIBHAX Oi3HEC-PIllICHb.

A.O. Voitenko
student group CS-18-1,
Alfred Nobel University, Dnipro, Ukraine

FROM CLASSICAL HIERARCHY TO HOLACRACY
IN IT COMPANIES

Holacracy, an “alternative” model of management, work without a boss
- at first glance, this is the future of management. The employee himself controls
his time, assigns himself tasks, complete harmony reigns in relations with
colleagues: no intrigue or struggle for a place in the sun. In fact, there are not so
many companies that have implemented holacracy, and even fewer projects have
been successful and have built an effective flat organizational structure.
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The term was coined by Brian Robertson, who founded
HolacracyOne in 2007 and created the Holacracy Constitution in 2009, which
describes the fundamentals, organizational structure of the company,
management process, work process and the process of adopting the
constitution itself. This model presupposes the absence of the usual boss-
subordinate relations and of positions strictly assigned to employees. One of
the main benefits of holacracy is that it can generate unexpected
collaborations among employees, thereby increasing the involvement of
partners in the life of the company. Therefore, holacracy is used by those
companies that are faced with the inefficiency of the existing management
system: when controlling managers pass all decisions through themselves and
limit the speed of change for the entire company, and employees who want
to take the initiative and are ready to take responsibility are forced to act
within the prescribed instructions.

Holacracy cancels:

1. Fixed positions and outdated, rarely updated instructions

2. Delegation of authority and closure of decision-making on oneself.
Vertical hierarchies with superiors and subordinates

3. Anaging, rarely changing structure of an organization dictated from
above. Structure of divisions and departments

4. Implicit rules that slow things down. Traditional managers with an
oversight function
But also holacracy offers:

1. Dynamic roles define work, not people. One employee can have
several roles depending on competencies

2. Separation of powers between teams and roles. Making local
decisions. Decentralization of power, in which any employee can
influence decision-making.

3. Self-organizing teams and flexible, frequently updated company
structure. Circles in which employees unite to solve a problem.
Employees can belong to several circles and move from one to
another.

4. Clear rules for all, described in the constitution. 4 management roles
that run in parallel with functional roles.

Another reason why companies are turning to holacracy is to make
it easier to coordinate tasks. Last year we were convinced of this by our own
example: when employees were able to make important decisions on their
own, this had a positive effect on business processes. One more undoubted
plus of holacracy is the ability to maintain creativity, which is especially
appreciated, for example, in the gaming business. Unsurprisingly, one of the
most famous holacracy companies is Valve. At the company, employees are
free to choose which project to work on, and no one can tell them what to do,
not even Gabe Newell, the founder of Valve.
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Despite the cases of successful implementation of holacracy in
individual companies, this management model is not suitable for everyone.
There are examples when an organization tried to instill a similar culture, but
later abandoned this venture or paid dearly to introduce a new approach. The
main difficulty is chaos, which begins almost immediately after the launch of
the "experiment". Therefore, if the timing for implementation is unsuccessful,
instead of improving the results, you can get a full-fledged crisis. For
example, in GitHub, the “flattening” of the vertical of power led to the fact
that the company stopped keeping pace with the project launch schedule due
to lack of coordination. All of this could jeopardize the partnership agreement
with IBM, so they eventually decided to abandon holacracy. Google also tried
to implement holacracy. However, the experiment also had to be curtailed -
it lasted only a few months. The reason - too many employees went directly
to Larry Page with questions about the preparation of reports and requests to
resolve personal conflicts. Since then, the company has decided to “reserve”
several layers of the hierarchy for managers.

How to implement holacracy and not “break” the business? The first
thing to do is figure out if you really need holacracy. “Free style” of
management is good when the company encourages creative solutions, there
is relatively little routine in work processes, project work is possible. Often
such conditions exist in IT companies, which is why they appear in the lists
of those who have successfully implemented holacracy. Timing is no less
important - the introduction of holacracy will first cause chaos, so switching
to a new management model on the eve of an important deal / product release
or “out of despair” in an attempt to drastically improve matters is very
dangerous: when employees are already under stress, there are no clear and
understandable rules and a “safe” hierarchical structure can permanently
undermine their morale.

However, even despite the existence of certain rules and requirements,
the degree of freedom that holacracy provides requires employees to change their
way of thinking. Therefore, if your company does not have a tradition of making
independent decisions, the new management system will not work. Holacracy
needs to be implemented in close connection with the HR department, so that
employees are taught to take responsibility, to be leaders, not managers. In
general, holacracy can be harder and harder than working within the "classical"
hierarchy. However, if applied correctly, it creates a transparent, self-governing
business in which leaders can take the burden of making most decisions and focus
more on people and making their ideas a reality. Large companies are beginning
to realize that the classic management model has become unsuitable for modern
business. However, the question of the appropriateness of the transition to
holacracy remains open and highly controversial.

Scientific supervisor: V. Kosariev, Ph. D., Associate Professor.

64



M. Yakovlieva
student of CS-18-2,
Alfred Nobel University, Dnipro, Ukraine

ETHEREUM TECHNOLOGY, SMART CONTRACTS
AND DECENTRALIZED APPLICATIONS

This research strives to illuminate the Ethereum technology, smart
contracts, and decentralized applications. It is necessary here to clarify
exactly what is meant by Ethereum because it is essentially not a
cryptocurrency — the word Ethereum refers to the digital platform. And
cryptocurrency for the Ethereum network that is used for payment on it is
Ether.

If we compare Bitcoin and Ethereum, the last one works with the
help of a public blockchain network. Furthermore, while Bitcoin is used to
track ownership of currency, the Ethereum blockchain focuses on running the
programming code of any DApp that stands for decentralized application.
Both of them operate outside the mandate of central authorities such as banks
and governments. Bitcoin is the first cryptocurrency based on revolutionary
technology blockchain in 2008. Bitcoin blockchain does not allow
establishing conditions for making a transaction in a new block, because it
only includes information about this transaction. However, the emergence of
technology leads to the development of smart contracts. Five years later, the
Ethereum blockchain platform allowed smart contracts to be put into practice.
Today the market offers many platforms that enable smart contracts, but
Ethereum remains one of the most prevalent. The person who created
Ethereum was Vitalii Buterin. The first version of the platform was launched
in 2015. Since then, it has become the second-largest cryptocurrency and has
helped prompt an increase of new rivals to Bitcoin.

Today, Ethereum provides the foundation for most major
cryptocurrencies. Actually, the creators of Ethereum just added the ability to
create such programs to the basic functionality of cryptocurrencies. All
wallets in Ethereum are divided into two types: those that are managed by
people and those that are managed by autonomous programs. Programs —
called smart contracts - are written onto the blockchain. Thus, this program
is remembered forever, all network participants have a copy of it (after all,
everyone has the same blockchain), respectively, and the smart contract is
executed for everyone, too. So, what’s the idea? In the Bitcoin network, from
the user’s point of view, everything is arranged quite simply. There are
wallets, you can transfer money from one wallet to another or to several at
once. The network is built on very ingenious principles that make it possible
to do without a single-center, but the tasks are solved quite classical. The
usual payment system, by and large: people, money, transfers — everything,
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nothing else. But you can go further and create a payment network that allows
you to write programs that would work with wallets, accept money from
wallets themselves, decide to whom to send how much, and so on. With an
important condition; for all users, each such program will work according to
known principles, predictably, equally, transparently, and so that no one can
change it.

What kind of programs can you write? To do this, on the Ethereum
network, it is enough to create a smart contract with the following rules. For
example, a program that conducts auctions. If the auction is not over yet, the
system remembers the addresses of the senders and the number of bids of
each participant. When the auction is over, the program selects the maximum
bid, announces the winner, and sends back all other bids. And at the end, it
sends the won lot. Consequently, a million uses are formed: wallets with
multiple owners, financial instruments, self-executing bets, voting, lotteries,
games, casinos, notaries, and more. The main advantage is that this is a
blockchain, so everyone is sure that no one is cheating, everyone sees the text
of the program and understands that it works exactly as it is written in it.

But there are significant limitations. For example, it is very difficult to get
random numbers and other uncertainties in a program. In some lotteries, smart
participants manage to "guess" the jackpot. Moreover, it is not so easy to “hide”
some information. For example, a list of auction participants or their bids. If the
contract requires information that is not in the blockchain (for example, the current
exchange rate of some currency), then someone trusted must add this information
to the blockchain. To interact with contracts, users need Ether - this is the internal
currency of Ethereum. People cannot arrange a vote among those who do not yet
have wallets with money. In addition, smart contracts are pretty slow. The whole
world can perform 3-5 transactions per second, but on the other hand, Ethereum
processes transactions more quickly than Bitcoin. And also, smart contracts usually
perform few actions, because in the blockchain each miner will have to repeat these
actions and verify the result. If there are errors in the smart contract, then this is
forever. The only way to correct the error is to switch to another smart contract, but
only if the possibility of withdrawing money and such a transition was provided in
the program from the beginning. As a rule, very few people provide for this. Smart
contracts may freeze or not work at all as everyone expected, because they did not
understand the program code. In other words, as in other areas, a lot depends on the
professionalism of the authors of the contracts.

The success of Bitcoin has inspired a lot of people to feats, so over the
past couple of years, there have been more than 1000 different cryptocurrencies.
The main altcoin is Ethereum (ether), it ranks second among cryptocurrencies in
terms of capitalization after bitcoin. Potentially, this technology can be widely
used in finance, management, audit, and logistics.

Scientific supervisor: V. Kosariev, Ph.D., Associate Professor.
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BLOCKCHAIN AND CRYPTOCURRENCY

Blockchain and cryptocurrency were created ten years ago. What do
we know about these technologies? Can you tell what it is and how it works?
How to use it? How can she change the world?

Now, almost all financial processes take place on the Internet. All
the activities that exist now, all areas of trade, business, politics, etc., are now
taking place on the decentralized Internet network. This means that
computers, smartphones and other devices are connected on the Internet to a
specific node - a server, an Internet service provider, or a supercomputer. This
node, in turn, connects to other nodes in this way, it all happens through
intermediaries, and can be tracked, data can be freely transferred.

And for this problem we found an excellent solution -Blockchain. This
technology introduces new rules in the way data is stored, transmitted, and even
produced. Blockchain is essentially like a new way to structure information
ledgers. It does not have a specific node, it is evenly distributed. As a rule, it is
called a "distributed network™ - in contrast to a "decentralized network".

In the traditional Internet model, all computers connect to nodes that
centralize and redistribute information to form a stream. In the blockchain,
the principle of storing and distributing data is completely different. It uses
cryptography and enhanced data compression, computers that are connected
to the blockchain network store all the information that is there at once, and
do not distribute it. And at the same time, all computers are connected to the
rest. The system does not have central nodes, we can say that each node of
such a network is central. This is why blockchain is often referred to as
Distributed Ledger Technology (DLT). That is, one registry that is scattered
throughout the network.

As a result, we get three different networks: centralized,
decentralized and distributed (blockchain).

Why is blockchain considered revolutionary?

Now in the world everything that is on the Internet is controlled and
monitored by the authorities, special services, since they have access to the
main nodes of the network. This often happens with social media and
managers. And this, unfortunately, is often used for manipulation, espionage,
and other non-peaceful purposes. And it is simply impossible to fight against
this in a centralized system. Control over certain info-nodes allows you to
extract data (without the knowledge of their owners), manipulate them and
even use them for mass dissemination of information, including fakes and
trolling, and much more.
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Due to the structure of the blockchain without centralizing nodes, it
is in principle impossible to impose a ban on the blockchain network or
partially suspend the operation of any of its functions. Of course, this level of
protection can be achieved when the network grows to a certain level of
maturity, in other words, has a high degree of acceptance in society. In this
sense, the once created blockchain network, which is widely accepted in
society with a large number of workstations connected to it, is almost
impossible to destroy / disable.

Estimating the total computing power of the blockchain, Forbes
magazine in one article argued that the global power of the Bitcoin
cryptocurrency network is 256 times greater than the 500 most powerful
supercomputers in the world. Moreover, this article appeared back in 2013:
currently, the total computing power of blockchain networks, according to
some estimates, is 800 times higher than the entire Google system.

So far, the blockchain technology cannot be understood, as well as
the cryptocurrency itself as a whole, and this is all due to the fact that it is
simply not beneficial to states since they cannot control actions in it, and in
the case of currency, no state can track no transactions in cryptocurrency, and
accordingly taxes will not be paid properly, which is why it is not developing
properly.

What are the areas of use for blockchain technology? There are
many applications. Here is just a short list:

—  cryptocurrencies;

— certification of documents;

— tracking of food and goods;

— voting and referendum systems;

—  project management;

— financial services;

— supply chain management system;

— CRM (customer relationship management);
— settlement of disputes;

There are two things to remember:

— blockchain projects represent a highly profitable but very risky
investment model.

— the new technology is paving the way for applications that will make
many of the routine operations cheaper and more efficient, like the
ones | mentioned earlier.

With regard to fraud, our behavior should be the same as in other
cases when contacting any innovations: if you opened an account with an
online bank, then you probably carefully checked what kind of bank it is,
studied its website and, may have tried to find information about its owners.
Likewise, when you buy a rare fruit in a store, you probably don’t know how
to choose a good one: you ask for help, or at least check the product
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information through your smartphone. Well, what if the fruit, depending on
the recipe, can be both edible and poisonous? In this case, you will check the
information about him twice or three times! The same should apply to
cryptocurrencies and blockchain.

Scientific supervisor: V. Kosariev, Ph.D., Associate Professor.

€.€. Psaboomanka
cmyoenm zpynu KH-18-2,
Yuieepcumem imeni Anvgppeoa Hobens, m. /{ninpo, Ypaina

HAWTOBIJIBHIIII 3 TOITYJIAPHUX MOB ITIPOT'PAMYBAHHS

OpxvH 3 HAWBAXITUBIIIAX TAPaMETPIB I OYAb-IKOTO PO3pOOHUKA —
1€ MPOAYKTHBHICTH BUKOPUCTOBYBAaHMX iHCTpyMeHTiB. Oco0I1BO B HaIl vac,
KOJIX 11 BUMipIOIOTh HAaWAPIOHIIIMMY YacTKaMH CEKyH/IH.

Ha neit momeHT icHye 6amu3bpko 700 pi3HMX MOB MpOrpamMyBaHHS,
KOJKHA 3 SIKMX CIIY’)KUTh KOHKPETHIH MeTi, 3310BOJIbHSIE TIEBHE KOJIO TTIOTPeO 1
Ma€e CBOI BJIACHI CHJIBHI 1 cJIaOKi CTOPOHH. 3 HHUX «Ha IUIaBY» TPUMAIOTHCS
Tigpkd 200-250. Yci 11i MOBH IUTSATBCA Ha 2 KaTeropii: cTaTHUHO abo
NHUHAMIYHO THUIII30BaHI.

[Mepii 3a3BH4aii KOMMIITIOIOTHCS: TOOTO aHali3 1 NMEepeTBOPEHHS
TIOJICBKOT0Y» KOJTy BiZJOYBA€THCS KOMITUIATOPOM, CTBOPIOETHCSI HOBHI (haii,
110 BUKOHYETHCS JIalli TPOTrpaMicToOM BIIaCHOPYY. JIMHAMIUHI K, SIK IpaBHJIO,
IHTEePIPETYIOTHCS: TOOTO aHAaJi3 1 MOPSIIKOBUH 3aIyCK KOJY 3MiHCHIOIOTHCS
IHTEpIIPETaTOPOM.

Bimemmocti mporpamictiB 10 Bogo6u auHaMi4HO THmi3oBaHi MII,
OCKUTPKM BOHM piJglle CXWIBHI JO TIOMIJIOK 1 Habarato Jerie
IHTepIPEeTYIOThCsl JIoJpbMHU (Hampukian, Python). Ane 3a Bce noTpiOHO
IUIATHTH, 1 B JAHOMY BWIIQJIKy JXEPTBOI CTa€ LIBHJIKICTh. 3apa3 MH
00roBOpMMO TPHKIAAM TAaKUX HOBUIBHHUX, ajie, TUM HE MEHII, LIHPOKO
MOUIMPEHUX MOB, SIKI BITHOCSTHCS 1O TPYIH ANHAMIYHO THITI30BaHHX.

Perl. Cuenapii Perl 6yayTe 3HalioMi BCiM, XTO B)KE€ CTUKABCS 3
UNIX. I{to MOBY CTBOPIOBAJIX 3 METOIO CIIPOILEHHS 3aB/IaHb, SIKi JJOBOMIOCS
BUPINIyBaTH po3poOHHUKaM TpH GOpMYBaHHI JJOBI'UX «ckarepTHH» Ha Shell.
ToOTO Tpsioy KOMaHA, SKi MICTHIHCS B ONWH (aiil i BHUKOHYBAJIUCS
TIOCITIIOBHO.

Takox Perl monermmB 3aBaaHHS, IO BBAXAIOTHCS CIPABKHIM
KOIIIMapoM /U BUpINIEHHS 3a fonomororo C Ta iHIIMX IOIYJISIPHUX MOB.
Aute, sIK 3aBXIU, YIMOCH JIOBEJIOCS KEpTBYBaTH, ToMy Perl momiTHO BincTas
B IUTAHI MPOTYKTUBHOCTI.
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Kpim 1poro, rapuoro Perl-po3poOHuka 3HaiiTH HEHMOBIPHO
CKIIamHO. AJKe, Ha BimMiHY Bixg Toro x Python, ms MoBa Mae miaBHIIEHY
YyTJIMBICTH IO peaizallii: BCi OlepaTopy B KOJi ITOBUHHI CTOSITH HA CBOEMY
YITKOMY MICIIi, iHaKIIe e(peKTHBHOI MPOTpaMi HE BHHIE.

HesBaxaroun Ha BifcTaBaHHS Bill BUCOKOPIBHEBHX KOHKYPEHTIB,
Perl 3pocrae i po3BuBa€eThCS, a MPoOIEM 3 €PEKTHBHICTIO CTa€ BCE MEHIIE
(sickpaBmit mpukitax — suiryck B 2019 pomi Perl 6).

PHP. CkpuntoBa MII, sikuii BUKOpHUCTOBYETBCS B cdepi BeO-
po3pobku. Sk npaBuio, iM kopuctytotbes B mapi 3 HTML i CSS, a Takox
MySQL. Xowa wacto moxna mouyt, mo PHP 3acrapiB, pesymbratu
JocniypkeHb  w3techs TOBOpSATH NpPO HACTYMHE: BIH 3aCTOCOBYETHCS
npaktuyHo B 80% BeO-caiitiB s back-end (pimme must front-end).
StackOverflow y  MmuHymTomy  pomi TaKOXK Ha3BaB PHP
KOHKYPEHTOCIIPOMOXKHHM 1 3aTpeOyBaHOIO MOBOIO, IO IIEPEBEpIIye 3a
cBoimu mapamerpamu C ++ ta Typescript.

VY miei MOBH 4yJOBi Maike BCi TMOKAa3HHUKH: HEBHUCOKHH MOPIT
BXOJ/DKCHHS, NMPOCTHUH CHHTAaKCUC 1 OIOMKETHE PO3MIIICHHS, OJHAK HOMY
Opaxye POTYKTUBHOCTI.

IopimpHa mBHAKICTE PHP moscHioerbess Bincytwictio  JIT-
KOMITUIATOPA, a TAKOXK 11 MPUHAJIEKHICTIO IO TUHAMIYHO THITI30BaHUM MOB.

VY npyriit nmonoBuni 2020 poky Oyno Bunymeno PHP 8, sxuii
OCHACTWJIM HE TIUIbKHM SKICHOIO ONTHMI3alli€l0 MPOAYKTHBHOCTI, aje i
BOymoBanuM Just-in-Time komminsiropom. Lli mosminieHHs: A0MOMOTITH HOMY
BHpUTYyN Habiamsutucs 10 MID cBoiii kareropii mo edekTHBHOCTI i
IIBUIKOIIT.

Ruby. Lls moBa mpocra y BHKOPHCTaHHI 32 PaxyHOK 1i 00’€KTHO-
opieraToBaHocTi. 1o cTocyeThes POAYKTHBHOCTI, BOHA MPAITFOE ITOBLUIBHIIIIE 32
MOBH 3 KOMITUIITOPOM, OCKUIBKH HAJICKHUTh [0 TaKHX, IO IHTEPHPETYIOThCS,
TOOTO BUKOHYE KOJI TTIOCJIIIOBHO: OJIMH OIIEPaTOp 32 IHIIIHM.

[prunHoro mpocigarHs Ruby mo mBumkocti € GIL, mosre
MPUOUPAHHS «CMITTSD Ta BEJTUKE CIIO)KUBAHHS 11aM’sTi.

Python. 3rigHo 3 JgaHUMH JEKiIBKOX ABTOPUTETHHX JDKEPEI,
Hanpukian, Statista i The Economist, yniBepcanbuuii Python 3Haxoaurscst
Ha NepIIOMY MiCli 3a MOMYJISIPHICTIO cepesl yCiX MOB IporpaMmyBaHHs. Bin
3HAHIIIOB MIMPOKE 3aCTOCYBaHHS y chepi kibepOe3nekn, Haymi Mpo J1aHi, BeO-
po3poOri Ta iH.

[epeBaru Python 3HauHO mepeBepIIyIOTH HOTO HENOJIKH, OHAK Y
6inpIIoCTi PO3pOOHMKIB € Tperensii no mBuakocti. Sk i Ruby, ns moBa €
MOBIIBHOIO Yepes3 inTepnpeToBanicTs 1 GIL.

3 iHmoro Ooky, Python nHamoBHeHuWii noTyxHUMH (yHKUIIAMH 1
epeKkTHBHUMHU  0iONmioTeKkaMu, sKi  ICTOTHO  WiJABHINYIOTH  HOTO
npoaykTuBHiCTE. Came TOMY BiH TNPOJOBXKYE NPOLBITATH, 3aJIHIIAIOYN
o3a/1y iHII MOMYJIAPHI MOBH MPOTPaMyBaHHS.
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IBuaKoOis i MPOIYKTUBHICTh — e AYXKE BAXKIUBI YMHHUKU VIS
Oynp-SKOT0 po3poOHMKa. Asle HE MOXHA 3a0yBaTH, IO YacTO IMOB’sA3aHi 3
HUMH POOJIEMH BUHUKAIOTh HE Yepe3 MOBY IIPOrPaMyBaHHSI, a 4epe3 HU3bKY
SIKICTB peamizamii i HerpamMOoTHHH nu3aifH koxy. ToMy mms po3poOHHKIB
HATOJIOBHINIE — II€ BYMTHCS i OTPUMYBAaTH sSKOMOTra OulbIIe I[iHHOTO
JOCBITY.

Hayrosuii kepienux: B.M. Kocapeg, kano. mexu. nayx, ooy.

J.A. ®omMeHKO
cmyoenm zpynu KH-18-2
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WEB-PO3POBKA TA JTU3AWH: IOHATTA TA ETAIIA

[lo take Front-End? ®dpoHTeHIOM HA3MBAIOTH BHIMMY YacTHHY
web-cTopiHKH Npu3Ha4YeHy Ul KopUcTyBada iHTepdelicy. OpoHTeHa — Le
Te, MO O0a4uTh KOPHUCTYBad, KOJM 3aXOJUTh Ha CTOpIHKY. 3 yciMma
eJIeMEHTaMH Web-CTOPIHKH KOPHCTYBay MOXKE B3a€MOISTH.

[pocro kaxyuw, frontend — e po3podka QyHKIIOHAIBHOCTI CAUTY
Ta Horo iHTepdeiicy ans kopucryBada. [{iasi CTBOpEHHsS yHIBEpCaJBHOTO 1
3aTpeOyBaHOrO0 MPOAYKTY (POHTCHA-PO3POOHHKH  CIIBIPAIOIOTH 13
pizHumu crienianicramu B [T-cdepi, Takumu siK IporpamicTH, Au3aiHepH,
UX-aHaliTHKH.

IIpu BimkpuTTi OyIB-SIKOi CTOPIHKK BU MOOAYUTE Iepes coOoro il
iHTEepdeiic. A MOTIM IPH TEpeXo/i Y iIHCTPYMEHTI PO3pOOHHKA BU 3MOXKETE
mobaunTH Kof Iiei cropinku. Llei kox i € mpukian ¢porreHna. B Hpomy
ONMCYETHCSI BCE, 110 BM OadWTe Ha CTOPIHII, IOYMHAIOYM BiJ BEPCTKH,
3aKiHUYIOUYH MpupTamMu, TpagigHIMH eIIEMEHTaMH TOIIIO.

o inctpymentiB frontend-po3poOHKKa BiTHOCATD:

— HTML - w™oBa crTBOpeHa [uisi PO3MITKM JOKYMEHTIB, 3a
JIOIIOMOT 010 5IKOi  (pOpMYIOTH CTPYKTYypy BeO-CTOpIHKM Ta I TEKCTOBE
HaIOBHEHHS;

— CSS - nme ¢opmanbHa MOBa, SKa CIYKHUTh Ui OIHUCY
oQopMIIEHHST ~ 30BHIIIHBOTO  BHIVISLY  JOKYMEHTa, CTBOPEHOTO 3
BuKopucTaHHsIM MoBH po3MmiTku (HTML, XHTML, XML). Ha3sa noxoanuts
Bix anrmicekoro Cascading Style Sheets, mo o3Ha4yae «kackagHi TaONHI
ctuiiB». 3a pomnomororo CSS 3amaroTbest KOJBOPH 1 mapameTpu mpHTIB,
BU3HAYA€ThCS PO3TAIIYBaHHS OJIOKIB BEO-CalTy i T. II.

— JavaScript — MoBa, sika B OyKBaJIbHOMY CEHCi 3MYIIIy€ CTOPIHKY
JIUXaTH, TOOTO MPUIMATH 3alUTH KOPUCTyBada, 0OpoOIATH iX Ta BUAABaTH
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pe3ynbrar. Takoxk NOCHIIA€e 3allUTH HAa CEpBEp, 3aBaHTAXKYE JaHi, J03BOJISIE
BBOJIMTH MOBIJIOMJIEHHS 1 6araTto 4oro Iie.

[lo take WEB-muzaiin? Web-gu3zaiin — me mporec CTBOpPEHHS
IV3aifHy IUIS CalTiB, IKUHA CKIAJA€ThCS 3 TEXHIYHOI PO3pOOKH, CTBOPECHHS
3py4YHOi CTPYKTYpH BeO-CTOpiHKH, rpadidHoro odopmieHHS i mepenadi
inpopmanii B Mepexy. [uzaitH — me mpo OamaHC KpacH, 3py4HOCTI 1
MOXJIHBOCTEH. BeO-mm3aiiHep MOBHMHEH 3pOOUTH NPOEKT TapHHUM, alle Iie
TUIBKA OJHE 3 HOro 3aBjaHb. Y MepIly 4Yepry, BiH NPOEKTYBAJIbHUK 1
AHAITHUK, SIKUA CTBOPIOE MPOCTI 1 3pO3yMiNi JUIs CIIPUHHATTS NPOAYKTH Ha
OCHOBI aHaJII3y MMOBEAIHKN KOPHUCTYBAYiB.

Beb-nu3zatinepu:

— TPOEKTYIOTh JIOT1YHY CTPYKTYPY BEO-CTOPIHOK;

— TPOXYMYIOTHh HAHOIBII 3py4HI pillleHHs Hofayi iH(opMarii;

— 3alMaroThCA XYIOKHIM 0(OPMIICHHIM BEO-TIPOCKTY.

Ilin web-gu3aifHOM calTy pO3yMi€ThCS 1 3PYYHICTH HOTO
BUKOPHCTAHHS Ul KOPHCTYBada — YW JIOCTATHHO BHIIICHI €IEMEHTH, YU
JIETKO YNTAETHCS Ta CIPUHMAETHCS TEKCT, YU 3pO3yMiJie MEHIO 1 T. JI.

Etamu web-nu3aitny

1. T3 (Texniune 3aBaaHH:)

Matoun 4iTKUil IJIaH CTBOPEHHS CalTy, YABISIOYH 00CSTH pOOOTH,
(YHKI[IOHAJIBHICTD TIPOEKTY - 3a/IaI0THCSl OCHOBHI ITapaMeTpu BUAY CaWTy i
Horo crpyktypa. ETam mpoekTyBaHHS MakeTy 3aBEpIIYETbCS TOJI, KOJH
3aTBEP/XKYETHCS 3AMOBHUKOM.

2. CtpykTypyBaHHs iHpopMariii

J1o IbOTO ITyHKTY BXOJATH: 30BHIITHIH BUTIIA CalTy Ta 1OTO BMICT.
Brurtouae B cebe mpoayMyBaHHs JIOTiKH caiity. Haizpydusimi ¢popmu nogadi
iHdopmanii. 3aliMaeThcs AU3AHHEP Ta MEHEIKEP MTPOEKTY.

3. I'padiune opopmieHHS

VY rpadiuHOMy penakTopi aAn3aiiHEp KOMIIAHYye MakKeT CauTy,
po3rairyBaHHs OJIOKIB, HaBiramii 3a 1onoMoror rpadiyHux enemeHTtis. [1lo
CyTi, Tu3aiiH web-CTOpiHKH Iie 1 € Tpadiunmii daii.

4. Bepctka

Ha mi#i cramii GpoHTEHI-PO3POOHUK CTBOPIOE OE3MOCEPEIHBO CaM
caiit 3a pomomororo Takux iHcrpymenTiB sk HTML i CSS. V upomy
JloTIoMarae oMy JI0II0Mara€e MakeT CauTy.

5. BeomacTepunr

e cramist, Ha sKifi TOYMHAETHCS ONTHUMI3AIlisI CANTy 3aais HOro
MIOMIMPEHHS 10 Mepexi. BUKoHyeThCs aaMiHOM, BeOMalicTpoMm.

Hayxosuii kepisnux: B.M. Kocapes, kano. mexu. Hayk, 0oy.
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GRAPHIC DESIGN TRENDS IN 2021

Nowadays we can’t image our lives without design. Design is
everywhere: in our flats and houses, on every bottle of water and another food
product packaging, in the streets and also parks, all possible websites, tickets and
other typography have their own design. There are a lot of different types of
design: web design, motion graphic design, UI/UX design, architectural design,
industrial product design and others, but this report is about graphic design.

The report addresses the issue of trends in design. Graphic design is
a way of visual communication. With colors, different illustrations, fonts and
unique style of designing creators can speak to our world.

One of the most interesting trends is nature-inspired way of
designing. Flowers, leaves, trees and also natural colors are nature motives.
This way of designing is pushing into 2021 to remind people what they can
miss when they are forced to stay at home.
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Gold design is also interesting way to make your products more
interesting and memorable. Gold textures, highlights and other ways of their
using will be taken in 2021. Gold has that star presence that never ever fails.

“Geometric shapes” this way of designing is so interesting, you probably
will be looking at these works for a long time. These simplest forms with adding a
touch of imaginative flair are genius. 2021 takes us back to basics but all the time
moving forward with these stunning designs. 3D geometric block shapes building
layer upon layer and pulling you dipper and dipper in.

74



One more way of designing calls “Typography chaos”. Posters, that
were made with using this trend of designing, are really exiting, creators use
fonts in another way, making their works more exclusive. As if there wasn’t
already enough chaos floating around your world, sit back and enjoy. This
trend has only one rule- the only rules are the ones that are to be broken, any
way you want.
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As you can see, there are a lot of various ways of designing.
Designers create very different styles, but all of them create new trends,
that take over the world. From every work we can read everything
designer meant. All lines, illustrations, colors are convey emotions, we
can catch the deepest meaning of design. Creators can change our world,

they can change people’s attitude to many questions, that concern
humanity.

(C

Scientific supervisor: Yu. Bartashevska, Ph.D., Associate
Professor.
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HAWTIOITYJIAPHIIII MOBH ITPOTPAMYBAHHS:
IMPU3HAYEHHS I IEPEBATH

ChoroziHi  Hamie O KUTTS BXE HEMOXIMBO  YSIBUTH  0e3
nporpamyBaHHs. Maiixe Ko)KHa cdepa 4acTKOBO a00 MOBHICTIO TIOB’sI3aHa 3
nporpamaMu. HuHinmHe nporpamyBaHHsS 6araTorpaHHe 1 BAKOPUCTOBYETHCS
B TaKHMX BXJIUBUX cepax, sk OyIIBHHUIITBO, Oi3HEC 1 EKOHOMIKA, MEIUIIHA,
Oionorist 1 ¢isuka. IIpakTHYHO BCIOAM € TPOrpaMH, SIKi TaK YU iHAKIIe
MOJICTINYIOTH YKUTTS 1HILIHM JIFOJSIM.

CyuacHuii cBiT iHpOpMaNiHHUX TEXHOJOTIH MOCTIHO 3MIiHIOE CBOT
teHaeHmii. [omHs 3’SBIAIOTBCS HOBI NpPWIAAM Ta TEXHOJOTII, sKi
HIIKYNal0Th CBOEIO 3pYYHICTIO KOPUCTYBaYiB, i MOBH IIPOTpaMyBaHHS TaKOX
HE € BHUHATKOM. 3a pI3HUMH IHPOPMANIHHUMH DKEpelaMH, Y CBITI
HaJi4yeThCcs Bil JOBOX 3 MOJOBHHOK 1O HECATH TUCAY PI3HUX MOB
nporpamyBanHs. OIHaK, sKi 3 HUX OyJIM HaHOLIBII TOMYJIIPHUMHU CTAHOM Ha
kiners 2020 poky?

3a 0diLilfHOI0 CTATHCTHKOIO BCECBITHHOTO CEPBICY IJISI XOCTHHIY
IT-npoextie  GitHub  (6am3pko 56  MiJBHOHIB  KOpPHCTyBadiB) Ta
ONMUTYBaHHAM YKpaiHCBbKOI cCrimbHOTH po3pobrukie DOU.ua (7211
aHKeTyBaHb) HaWOIJIbLI BHKOPHUCTOBYBaHUMH MoOBamu crtanu: JavaScript,
Python, Java, Ta C#.

Po3rIsIHEMO KOKHY MOBY I10 4ep3i:

1. JavaScript — mBHaKa MyIbTHUNAPAAUIMATbHA MOBA IS
Be0-po3poOKu. €11MHA MOBa MpOrpaMyBaHHS s Opay3epiB, sKa 3a3BHYail
3aCTOCOBYETBCSI B SIKOCTI BOYZOBAHOTO IHCTPYMEHTY JUIS HPOrPaMHOro
JOCTYITY JI0 Pi3HUX 00 €KTIB TONATKIB.

3a gomomoror koay Ha JavaScript pO3pOOHHK «TOBOPHTHY
CTOpIHIII, SK BOHa OyJe pearyBaTu Ha Aii KopucTyBada. BoHa MOBHICTIO
cymicHa 3 onepamiaumu cucremamu Windows, Linux, Mac OS, a takox
yciMa  momyJasipHUMH  MoOOUIbHUMHM  athopmamu.  [lpukinanu
KOMMOUISIIiftHNX mporpam st Bukopuctanus: WebStorm, Sublime Text,
Atom, Visual Studio Code Ta inmi.

2. Python — ogHa 3 HAWIPOCTIIIKX B OCBOEHHI 1 MOMYJISPHUX
MOB IIpOTpaMyBaHHsI, ajie BOJHOYAC JIOCUTH ITOTY>KHAa MOBA ITPOTpaMyBaHH,
IO JI03BOJISIE CIIPOIIYBAaTH BUKOHAHHS 3aBJaHb NPAKTUYHO B OyIb-sKid
Hay1i abo ingycTpii. Python nHanae 6e3miv 6161i0TeK, SIKi MOKYTh CKOPOTHTH
CKJIaJHI 3aBJaHHS /10 JEKIJIBKOX PSAIKIB Koay. BoHa yHiBepcanbHa, TOMY
MiIXOAUTh NIl BUPIIICHHS Pi3HOMAHITHUX 3aBAaHb 1 6arathox miatdopm,
nounHatouu 3 i10S, Android i 3akinaytoun cepsepaumu OC.
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Haiiuacrime Python 3acTocoByroTh B poOOTi 3 BEJIMKUMH TaHUMH,
po3podi1ii caifTiB i MOOITEHUX irop. BiH TakoX MiAXOTUTH i IS CTBOPEHHS
JECKTOIHHUX Ta MOOINbHUX nonmaTkiB. IIpukimaan KOMOUIAMIHHUX Mporpam
st Bukopuctanus: PyCharm, Visual Studio Code, Eclipse, Spyder,
Sublime Text ta irmri.

o peui, komnanis TIOBE Software 3 2003 poky cknanae pedTuHr
TIOBE Index, B sKOMy KOKHOTO POKY BH3HAYAETHCS HAMIOMYISApHilIa
MOBa NPOTPaMYBaHHS 3 ypaxyBaHHSAM KiJbKOCTI IOIIYKOBHUX 3aIUTiB, LIO
MICTSATh Ha3BHM MOB Ha caiitax Google, Bing, Yahoo, Wikipedia, Amazon,
YouTube i Baidu. Cepen kotpux pekopacmerom cras Python (2007, 2010,
2018, 2020).

3. Java — 00’eKTHO Opi€EHTOBHa MOBa IIPOrpaMyBaHHS
3aTaJIbHOTO TPH3HAYCHHS 3 CIJIBHOIO THMi3aliero. MoBa 3 BEJHKOIO
KUTBKICTIO 010TiOTEK, 10 TO3BOJISIE€ HATIICATH IPOTPaMy OIFH pa3 i Bipasy
KOPHCTYBaTHUCA i Ha AEKUIFKOX omepamiiHux cucremax: Windows, Linux i
MacOS. OmHa 3 HaiOLIBIIT 3aTpe0yBaHIX MOB IIPOTPaMyBaHH B CBITi i O1Ha
3 aBOX O(imiHHMX MOB MPOTrpaMyBaHHsS, BUKOPHUCTOBYBAaHHX B po3poOI
Android.

Java mizpilie npakTHYHO AJIsL BCHOTO: POOOTH 3 rpadikolo, 3ByKOM,
CTBOpEHHsI HEBEJIMKUX irop. HaiiOinbin BUKOPHCTOBYETBCS y pO3poOLi
nporpam Juisi (piHAHCOBHMX TPaH3aKI[iH, IECKTOIHUX JOJATKIB, CEPBEPIB 1 €
OCHOBOIO TPaKTHYHO IJIsl BCIX THUIIB MEPEXKEBHUX AonarkiB. [lpukianu
KoMmiysiiitaux mporpam ajs sukopuctanns: IntelliJ IDEA, Eclipse, Visual
Studio Code Ta inmmi.

4, C# - cydacHa, THyuYyka Ta YyHiBepcalbHa 00 €KTHO
opieHTOBaHa 1 TUmOOE3MeYyHa MOBa MPOrPaMyBaHHsS, IO JO3BOJISE
PpO3pOoOHUKAM CTBOPIOBATH O€3IIiY TUTIIB O€3TMEYHHX 1 HalIHHUX JOAATKIB, IO
mpamorote B ekocucteMi. NET. C# 3a0e3medye MOXKIUBICTD IIBHIKOT
PO3pOOKH TOAATKIB, alie IPH HEOMY 30epirae BUpa3HICTh 1 eNeTaHTHICTb.

Ha HpOMy IHIIYTh NMPAKTUYHO BCe, IO 3aBrojHO. Bix HeBenmkux
Be0-I0/IaTKIB /10 MOTY)XHUX MPOTPAMHHUX CHCTEM, II0 00’ €JHYIOTh B cOOi
BEO-CTPYKTYpH, JOIATKU JUIsi AECKTOMIB 1 MOOUIBHUX IPUCTPOIB, aie
0CcO0MMBO [100pe MOEmHYEThCs 3 ekocucTemoro Microsoft. Ilpukiamu
KOMIULSIITHUX TIpoTpam [utst BukopucTanus: Project Rider, Eclipse, Visual
Studio Code Ta inmmi.

Po3risiHyBIIM KOXKHY 3 MOB, MOXHA 3pO3YMITH, IO B KOXHOI — CBOE
NIpU3HAaYeHHs 1 npiopuTeT y BUKopucTaHHi. l1lopidHi «Tomm» MOB MOCTIHHO
3MIHIOIOTHCS, 3MIHIOIOUH CBOT IO3MILIT y pEHTHHTY, 1 Ha i€ BIIMBAE JTOCTaTHS
KiJbKicTh (akTopiB, 00 HAII CBIT 3MIHIOETHCS, TaK CaMO SIK 1 MOTpeOn
moacTBa. Maibke KOXXKHOTO MiCSIsl BUXOMATh HOBI BEpCil KOMITUISALIHHIX
IIporpam, siKi MaloTh CBOI IepeBaru y BUIIISA/I 3pyYHOCTI Ta IIBUJIKOCTI IIepe
KoHKypeHTamu. [IpoTe HIXTO He Mae MEBHOI BIIEBHEHOCTI B TOMY, SIKE caMe
MiCIle MTocs/e Ta Y iHIIa MOBA.
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OTxe, 3p00OMMO TIEBHUI BUCHOBOK 3 IIi€i TeMH. AKTYaJIbHICTh MOB
MporpaMyBaHHsA 3 JIETKICTIO MO)KHA IMOPIBHATH 31 cMaptdoHamu. Koxkna
BHPOOHWYA KOMIIaHisI CTBOPIOE i BIOCKOHAIOE CBill MPOIYKT, IPUBEPTAIOUN
yBary Ta 3aIiKaBJICHICTh O HHOTO, IO B KiHIIEBOMY PE3YNIbTaTi Ja€ TOMUT
KOPHCTYBa4iB Ha WOTr0 BHKOPWUCTAHHSI, THM CaMHM TiIHIMae Horo
MOTyJISIpHICTh Ha pUHKY I T.

Hayrosuii kepienux: F0.M. bapmawescovka, Kano. eKoH. HayK, 0oy.

B.1O. llorpionuii, [I.P. [Tanin
cmyoenmu zpynu KH-20-2,
Yuieepcumem imeni Anvgppeoa Hoobenn, m. [ninpo, Ykpaina

HAWAKTYAJBHIIII ONEPAIIAHI CACTEMHA
TA BIPTYAJIBHI MAIIIMHM JJ15 iX BAKOPUCTAHHS

Ha 3emuti mposkuBae moHaz 7,5 MimbsIpIiB MOACH. 3a CTaTHCTUKOIO,
KOXXKHa 5—6-Ta JIOIUHA Ma€ CBiffl BJIACHUH KOMII'IOTEp, L0 CTAaHOBHUTH
6nu3bko 1 Minbsipaa onuHMIb. [IpoTe, 4n BCl 3aMUCITIOBAIIUCS HAJl THM, IO
came Jonomarae po0oTi KOMIT I0Tepa i BAKOHYE OJIHY 3 HAHTOJIOBHIIINX HOTO
GbyHKIin?

Pobota komMm’roTepa HeMoOXJIMBa Oe3 mporpam, 0e3 HHUX BiH Oymae
nuiie HabopoM eJeKTPOHHUX MHpHCTpoiB. Tox AJsl yrnpaBiiHHS pOOOTOIO
BCIX TNPHUCTPOIB KOMII'IOTEpa BHKOPHUCTOBYIOTHCS CHELiaJIbHI HpPOrpaMHy,
cepen SIKMX 0coOIMBe Miclle 3aiiMae onepayiina cucmemd.

Omnepaniiina cucrema (ckopodyeHo 3amucyioth OC) — 1€
nporpamMHe 3a0e3NeUYeHHs, [0 BCTAHOBJIEHE Ha JKOPCTKOMY JHCKY
KOMIT'F0Tepa, sKe Ji€ K iHTepdeiic MK KOMIOHEHTaMH KOMIT IOTEPHOTO
oOmagHaHHsA Ta KopHucTyBaueM. Ko’kHa KOMIT'IOTEpHa cHCTeMa MOBHHHA
MaTy MMPHUHAKMHI OJJHY OINepaliiiHy CUCTeMY JUIsl 3aIyCKy IHIIUX MPOrpaM.
OC nomomarae BaM CIIUIKYBaTHCS 3 KOMIT IOTEPOM, HE 3HAIOUH, SIK TOBOPUTH
MOBOIO KoMmIT'oTepa. be3 onepariiiHoi cucteMn KoKHa Iporpama HOBHHHA
Oyna O BKIIIOYATH CBil BJIaCHUW KOPUCTYBaJbHUIBKUI iHTEp(eiic, a TakoxX
MMOBHHUH KOJA, HEOOXiTHUHA 11 0OpoOKHM BCiX HHU3BKOPIBHEBMX (DyHKIIii
6a30BOr0 KOMIT I0TEpa, TaKMX K AMCKOBE CXOBUIIE, MepexeBi iHTepdeiicy i
Tak pgaji. BpaxoByloum BeIM4e3HY KUIBKICTH JOCTYIIHOTO 0a30BOTO
oOnasHaHHs, 1€ 3HaYHO 30UIBIIMTH PO3MIp KOXKHOI IpPOrpamu i 3poOHTH
PO3pOOKYy mporpaMHOro 3a0e3NedYeHHs] JIOCHTh HENpakTH4HOW. Tox,
BU3HAYMMO.

OcHoBHIi (pyHkuii onepauiifnoi cucremu:

1. ympaBmiHHS ONEPATHBHOIO TaM STTIO;
2. yIpaBJiHHS IPUCTPOSMH BBE/ICHHS 1 BUBEACHHS,;
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3. ympaBiiHHS 30BHILIIHBOIO ITaM SITTIO;

4. ympaBIiHHS B3a€EMOJIIEI0 OAHOYACHO MPAIIOI0YNX 3aB/IaHb;

5. o00poOka KoMaH BBEICHHS I 3a0e3ledeHHs B3aeMOIIl 3
KOpPHUCTYBa4eM.

Ionpu Te, mo mepma onepariiiaa ciucrema GM-NAA 1/O st
niepmioro cepiifHoro koM 1otepy |BM 704 6yna Bunymena B 1956 pori, 3
Toro 4yacy Kinekicte OC BHpOCHa B KibKa COTEHb Pa3iB 10 CHOTOTHIITHHOTO
aHs1. | och HalMOMy ISIPHILLI ONepariifHi CHCTEMH Yy CBIiTi, HA MOMEHT CepIeHb
2020 poky, 3a Bepciero kommanii Net Applications, mo crenianisyerbes Ha
Be0O-aHaITHUIII:

Windows 10 mocimae nepwe  Mice 1 BBaXAEThCH
HalmonyJssipHimoo cucreMoro. CroronHi BoHa BcTaHoBieHa Ha 60%
KOMIT FOTEPIB [0 BCbOMY CBITY. /[pyeoto yrpumyetbess Windows 7, dactka
sxoi cknana 22,31%. A mpeme micnie 3aiiMae onepariiifHa cucreMa KOMIaHii
Apple — OS X 10.15 npunanae 5,03% xopucrysauis. Jani, Ha uemgepmomy
micui, me oxHa OC Big Microsoft — Windows 8.1 3 2,69%. 3akpuBae 1eit
ton migepiB — Linux-cuctemu i3 3arampHuM oxoruieHHsM  2.33%
KOPHCTYBadiB.

Windows 10 ]
Windows 7
Mac OS X 10.15 1
Windows 8.1 I
Linux =4
0 10 20 30 40 50 60

SAxmo omepaniiini cucremun Windows (Big Microsoft) Ta Mac OS
(Bim Apple) 3Haiiomi Maiike KOXXHOMY, TO IO3HAHOMHMOCS OIIK4Ye 3
cucreMoro Linux.

Linux — e nepeBipeHa ornepalliiiHa cucTemMa 3 BiIKPUTHM KOJIOM,
punymiera B 1991 poui mnst komm’rorepiB. Bin gyxe Bigomuil cepen
PO3pOGHHKIB i 3BHUANHMX KOPHCTYBaYiB KOMII'F0TEpiB. Floro IOBroBiuHicTh,
3pimicTh 1 Oe3meka poOsITh HOro OJHIE 3 HaWHAMIWHIIINAX OMepaIliiHIX
CHCTEM, TOCTYITHUX ChOTOHI, IO O3HAYa€, M0 BiH i€IbHO MiAXOIUTH IS
KOMEPIIHHUX MepeXeBUX MPHUCTPOiB, a TAKOX MIANPUEMCTB, SKI XOUYTh
BHKOPHCTOBYBATH HOTo 1 ioro mepudepiiHi mpucTpoi A HaJamTyBaHHS
CBOET BiIacHOT IHYPACTPYKTYPH MEpeXi Ta IEHTPY 00poOku nanuXx. Lle ckpi3p
y Hamux TeseoHax, HOyTOyKaX, KOMII'I0Tepax, aBTOMOOLIAX 1 HaBiTh y
XOJIOTMIIbHUKAX.

KoskeH y 3M031 KOPUCTYBATHCS 1HIIMMH OTIepalliiHIMU CHCTEMaMH,
He 3aJIe)KHO BiJ TOTO, YW € e OAMH KOMI'IoTep mopyd 4u Hi. Bce e
abCOITIOTHO MOXITUBO 3aBISIKN (QYHKIISIM 8ipMYyanbHOI MAUUHU.
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BipryanbHa wmammHa (ckopoueHo BM) — 1e BipTyansHe
cepeloBHUINe, SKE MPAIIoE K KOMII'IOTEep BCEpedMHI KoMIT'ioTepa. BiH
TMIPAIIOE Ha 130JIbOBAHOMY PO3IiJi CBOTO TOIOBHOTO KOMIT I0TEpa 3 BIACHUMH
pecypcaMu TOTYXKHOCTI Tporecopa, IIaM sTi, OIEepamiifHOi CHCTeMH
(manmpuxnaa, Windows, Linux, macOS) ta inmmx pecypcis. Lle mo3Bomse
KiHIIEBUM KOPHCTYBadaM 3aIlyCKaTH MPOTpaMH Ha BipTyaJbHHX MaIlWHAX 1
BHKOPHCTOBYBATH iX, SIK 3aBXK/IH, HA CBOI poOouiii cTaHmii.

®di3nyHa MalIrHa Ha3UBAETHCS «XOCTOMY, Y TOHM 4ac K BipTyaJbHi
MaIllHH, 110 MPAIOI0Th Ha Hil, HA3UBAIOTHCS «TOCTSIMU.

Haiinonynsphinn mporpamMu Uit BHKOPUCTaHHS  BIPTYaJlbHOI
MaIlUHHU:

Oracle VirtualBox, VMWare Workstation ta Microsoft Hyper-V.

OTxe, 3poOMMO BHCHOBOK, IIO 3aBIsIKH cucteMi BM My mMoxxemo
kopuctyBaTucs iHmuMu OC, sKi He € 0a30BUMU Ha HAIIIOMY KOMIT IOTepi, He
3MIHIOIOUHM TIPH IIbOMY CBOIO OIEpalliiiHy cucTemy. I, HalWromoBHime, At
IFOTO 30BCIM HE MOTPiIOHO MATH iHIIHIA KOMIT FOTED.

Hayxosuii kepisnux: B.M. Kocapes, kano. mex. Hayx, 0oy.

K. Tokarev
Student of CS-20-2,
Alfred Nobel University, Dnipro, Ukraine

EVOLUTION OF JAVA: PAST, PRESENT AND FUTURE

James Gosling, the father of Java, and his team started working on
the Greentalk project in the early ‘90s. By that time there was very powerful
programming language, C++. C++, as a successor of C, brought object-
oriented approach to the wide audience and became one of the most popular
object-oriented programming (OOP) languages. C++ combined efficiency of
C and power of OOP, but, at the same time, there were a lot of drawbacks.
Among them are: complexity, no security, platform-specificity etc. It was
necessary to take all “pros” of this powerful programming language and, at
the same time, eliminate all “cons”. The result of the Gosling’s team work
was implementation of the first version of Java in 1995.

Syntax and paradigms of new language became very similar to those
in C++, but, at the same time, from the very beginning Java got such
important features as:

— Architecture-neutrality and portability. “Write once run
everywhere” is a motto of Java from its first days. Compiler generates
bytecode which is running in a virtual machine and which, in turn, can run on
any operating system (Linux, Windows, Mac OS etc.).
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— Object-oriented instruments were enhanced and simplified.

— Multi-threading. It became very easy for developers to write and
control multi-threaded applications which work in complex environments.

— Robustness and security. Strong type-checking mechanism
minimizes mistakes during coding process. Also, garbage collector, which
runs in virtual machine, helps to avoid problems with memory management.

All these features opened new horizons in front of software
developers and simplified their work. No surprise that new language obtained
enormous popularity.

As of April 2021, according to popularity indexes from PYPL
(https://pypl.github.io/PYPL.html) and Tiobe (https://www.tiobe.com/tiobe-
index/) Java ranks among the top three of the most popular programming
languages in the world.

According to Oracle Company, there are billions active Java virtual
machines (JVM) running on different devices right now. We can meet Java
almost everywhere — on powerful servers in datacenters and inside mobile
devices.

Today Java represents a huge ecosystem and source of jobs. Java
community counts many million developers from many countries all over the
world.

Such success became possible not only due to efforts of Sun
Microsystems, which was taking care of Java before, and Oracle Corporation,
which is taking care of it now, but also due to contribution of thousands of
developers and hundreds of software companies who produce powerful
instruments for developers and third-party libraries which simplify
development of very complex applications.

Speaking about possibilities of the language it is necessary to
mention that Java Development Kit (JDK) itself includes everything needed
to develop application of almost any type:

— development of user interface (AWT, Swing, Java FX),

— access to database (JDBC),

— networking,

—work with comprehensive algorithms and data structures,

— enterprise components (Enterprise Edition),

— support of multithreading, logging etc.

But there are also extremely powerful 3'-party frameworks which
help to develop scalable enterprise-level applications.

Number one is, of course, Spring framework. It can be used for
projects of almost any type and size. Spring simplifies programmer’s work
and helps to organize code in modular manner and unify architecture of
application on all levels. It also has security features which allows to properly
implement such functionality as authentication and verification of users in a
very simple way.
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Another framework, which is necessary to mention, is Hibernate. It
extremely simplifies the way programmers work with database. Hibernate
directly maps Java classes to corresponding database structures and vice
versa. This framework also helps to solve problem with JDBC when it is
necessary to migrate to another database and old query stop working.

There are also hundreds of other powerful and useful frameworks:
JSF (Java Server Faces), Struts, DropWizard, Grails, GWT (Google Web
Toolkit) etc. All of them are intended to simplify almost every aspect of
application development.

And recently Oracle gave another boost to Java. Now, with 6%-
months release cycle and intensive cooperation between Oracle software
engineers and members of the worldwide developers’ community via JCP
(Java Community Process) and the OpenJDK Community, Java is getting
more and more new capabilities, keeps pace with the progress and updates its
versions much faster than several years ago.

It is also necessary to mention that other technologies and
programming languages, such as Scala, Kotlin and Groovy, use JVM and, to
some extent, can be considered as complement to Java.

So, today we can say that future of this extremely popular
programming language is bright and brilliant. Of course, Java will not replace
all existing programming languages and technologies, but it will continue
evolving and will play significant role on IT scene for a long, long time.

Scientific supervisor: Yu. Bartashevska, Ph.D., Associate Professor

B.C. BacuibueHko
cmyoenm zpynu KH-20-2,
Yuieepcumem imeni Anvgppeoa Hoobensn, m. [ninpo, Yrpaina

ONEPAIIMHA CUCTEMA LINUX

Onepariitna cucrema Linux — ne cucrema, mo0yoBaHa Ha OTHOMY
sapi. OcHoBoto Linux € «TepMinaiy, ToOTO 00poOKa /1iii BAKOHYEThCS came
TepMiHAJIOM, alleé TakoXX Ha omepariiHy cuctemMy Linux icHye Oararo
IUCTpUOYTUBIB (Tak 3BaHWA pPOOOYMH CTLT), 3a JONOMOIOK HHX
KOpUCTyBady JIermie MpamioBaTH 3 CHUCTEMOIO. 3HAyHa KiJbKICTh
JUCTpUOYTHBIB HaJa€e IIUPOKI MOMJIMBOCTI 3 OOKy HpOrpamMHOrO
3a0e3nedeHHs.

Ubuntu. Le# auctpuOyTHB, Ha HAIly AYMKY, HAWNOMYJSPHILINAHN 3
ycix. Came med naucTpuOyTHB Mae ayke 3py4Hy 1 HpocTy poOoTy,
HaNpHKJIaJ, MOXKHA HE 3amyckaTu HeOesnedHy poOoTy CynepKopHCTyBaya,
JUTSL ITbOTO 3aCTOCOBYEThCS yTHiIiTa «sudo». Takoxk OinbIa yacTHHA Bepcii
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Ubuntu Mae 6arato KOpHCHOTO HPOTpPaMHOro 3a0e3NeyeHHS, HalpuKIiIaja
«Firefox», «Thunderbird», «BitTorrent Transmission», a TaKOX
«LibreOffice». B Ubuntu 3akputwmii moctyn mo ycix TCP, mo 3Ha9HO
iABHIIY€ piBeHb O€3MeKH IJIsI KOPUCTYBadiB

Knoppix. Ille f#ioro Ha3MBAaIOTh «KHOMOYKA», IO PO3YMIETHCS SIK
kpuxitHuid. [lpoctuii, ane ManoQyHKIIOHATHHUNA AUCTPHOYTHUB, HacTO
BHKOPHUCTOBYIOTh JUII KOMIT FOTEPHUX CAallOHIB, HAaBYAaHHS, BiTHOBJICHHS
CUCTEMH Ta JJIsi BCTAHOBJICHHSI HOBUX NPOEKTIB. BiH He mpu3HaueHul is
BCTAaHOBJICHHSI Ha YXOPCTKHH JIUCK, aJIe 11€ MOKJIHBO.

Debian. [IuctpuOyTHB, SKU CKIAJAEThCA TUIGKM 3  BUIBHOTO
MPOrpaMHOro 3abe3redeHHs. BoHa BUKOPHCTOBYEThCS HE TUTHKU HACTIIBHUMH
KOMIT'IOTEpaMH Ta JIETITONIaMy, ajle i cepBepaMy Ta BOYJOBaHUMH CHCTEMaMHU.
Debian mae Take nporpamse 3a0e3nedeHas: Gnome, LibreOffice, Gimp, Inkscape,
Firefox, aymio Ta Bimeo mporpasaui, meperssimad PDF mokymeHTiB, mporpama
POOOTH 3 €TIEKTPOHHOFO TIOIITOFO, Ta 0araTo iHIIoro.

Ha BigMiHy Big IHmMHX omepamiiHUX cucTeM, Linux €
0€3KOIITOBHOIO, TOOTO BUKOPHCTAHHS L€l CHCTEMH € OE3KOUITOBHUM JUIA
BCIX KOPHCTYBadiB.

OC Linux iMmopToBaHo Ha Jye 6arato pisHUX miaTHOpM, TAKUX
K MeHH]pelMU Ta CymnepKOMII'IOTepH, Tako BOyJOBaHa B HPHUCTPOI,
Hanpukian cMmaprdon, miaHmernui [1K, poyrep, mpucTpiii aBToMaTHKH,
CUCTEeMH KEepyBaHHS TeJIEeBi30paMHu Ta iIrpOBUMHU KOHCOJSIMU. I3 cepenunu 90-
X POKIB 1l BCe YacTillle BCTAHOBJIIOIOTh Ha KOMIT IOTCPH HE TOBOPSYH IMPO
cepBepH Ta ClielianizoBaHi IpUCTPOT.

Linux — ckmamHa cuctema, sika Mae 0araTo pi3HHMX MaKyHKIB, Bij
HATMOMIMPEHIMHUX 10 cHeMUupiYHuX. YCi pO3pOOHUKHU BiIpPi3HAIOTHECS II0
YHCEIBHOCTI POOOTH Ta i SKICTIO, HANPWKIAA MIBHIKAa poOOTa, MPOCTI
METOJH POOIT Ta PI3HOMAHITHICTH IHCTPYMCHTIB.

3a CTaTUCTHKOIO, B CEPETHHOMY KOXKEH PEIli3 AApa BUXOAUTH pa3 Ha
2,5-3 micsami. e moB’si3ar0 3 BHOOPOM MOJEIi po3pOOKH, CIIPSIMOBAaHO Ha
3BEJICHHS JI0 MIHIMYMY TPHMBAJIOCTI MPOMIXKKIB MK PO3POOKOIO HOBHX
(bYHKIII# Ta HOSBOIO MiATPUMKH HOBHX IPUCTPOIB 1 BKIIIOUEHHSM 1X y SpO.

Linux i iforo mporpamte 3a0e3Me4eHHsI Ma€ CBOE aBTOPChKE MPaBO
1 CYNpOBOJKYEThCSI BKIIIOUHO mif JiineHsieto. Jlinensis GPL notpedye, mo6
yci 3MiHE TIporpaMHOTo 3a0e3nedeHHs Big0yBaics TibKH 3a ii JTiIeH3i€ro.
A iHmIe IporpaMHe 3abe3nedeHHs ToTpedye IHIINX JIIEeH31H.

ImM’st omepauiitnoi cuctemu Linux 3apeectpoBano B CUIA, fi
BiacHukoM € Jlinyc TopBanbac, ane y 1994 poui Binsrensm P. Jlena Kpoc-
MOJIOALINI 3apeecTpyBaB ii, 1ie i 1MOTiM BUMaraB aBTOPCHKI TOHOpPapH Bil
posmnoBciomkyBadiB Linux. ¥ 1996 porni TopBainb/ic mosias 10 cyy i BUMaras
nepenatu npasa Linux came Topeanbacy. ¥ 1997 poui BiH BUTpaB cy/I.

Hayxosuii kepisnuk: B.M. Kocapes, kano. mex. Hayk, 0oy.
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B.II. I'opoGenn, A.O. Kyninosa
cmyoenmku zpynu KH-20-1,
Yuisepcumem imeni Anvppeoa Hobens, m. /[ninpo, Yxpaina

IMPLEXIS SIK AKTUBI3ALISA
MI3HABAJIBHOI AIS1JIBHOCTI YUHIB

Haii6inbmr  mpoOieMHO-akTyalbHUMH Ha eTari  nepedynoBu
CHUCTEMH OCBITH B YKpaiHi BHCTYNalOTh JOCTIDKEHHS B raiysi
MeIaroriyHOro KOHTPOJIIO, 30KpeMa BU3HAYEHHsI PIBHS HABYEHOCTI YYHIB i
CTY/ICHTIB Ta OL[IHIOBaHHSI SIKOCTI HABYAJIBHOT'O MPOLIECY.

OcCoO0JMBICTh CyYacHOTO IWIKUIFHOTO HAaBYaHHS BHUMarae sK BiX
YUHTENIB, TaK 1 BiJ y4YHIB BUKOPHCTaHHA iH(POMAIIIHO-KOMYHIKaIiHHIX
TEXHOJIOTiH HEe JIUIIe Ha yPOKax, a W y M03aypoyHuil yac. 3BUYATHUN TeCT
JeIKAM y4YHSIM HE A0 BHNOAOOW, TOMY HOCTA€ MHUTaHHS ypPi3HOMaHITHEHHS
MIEPeBIPKU 3HAHB, BPAaXOBYIOUH IHTEPECH Ta BIKOBI OCOOIMBOCTI KOXKHOTO
yYJ4acHHKa HaBYAJbHO-BUXOBHOTO IMPOLECY IUIAXOM  BHKOPHUCTaHHSA
aBTOPCHKOI KOMII'10TepHOi nporpamu «Implexis».

Implexis — Tepmin, sKHii TOYATH BUKOPUCTOBYBaTH came B JlaBHii
I'pertii, mepexaamacTbess sIK KPOCBOpPA abo rosoBojoMka. Ock YoMy came
[Mijaropa Ta ApximMena BBaXKalOTh OJHHUMH 13 OCHOBOIIOJOXKHHKIB
TOJIOBOJIOMOK. AJIXKE HaBiTh B IaBHI YacH HAYKOBII Ta (iocodu BianaBaiu
nepeBary iHTeNeKTyanbHUM irpam. Lle moBoauTh Te, mo 3agayi AiHCHO
PO3BHBAIOTH Ta MOKPAIIYIOTh PO3YMOBY JISUIBHICTB JIFOANHH.

Y HaBYaNBHIN ASUTFHOCTI M HA3BOK «KPOCBOPI» — AyXKe Oararto
nepesar. OzHa 3 SKUX — TPEHYBAaHHS MaM’sTi Ta €(QEKTUBHE 3aCBOEHHS
iHpopmanii. Kpim Toro, Takmii MeTo] NepeBipKH 3HAHb CTYJCHTa HAJacTh
BUKJIa[aqy MOXKJIMBICTh 3a0LIaJUTH 4Yac, Tak SK IporpaMa oxpasy Iicis
TIPOXOPKEHHS KPOCBOP/Y ITOKAXE pe3yibTaT. A Iie 03HaUae, 10 BUUTEITIO HEe
moTpiOHO Oyze poOHTH 1Ie BIaCHOPYY.

Jlo TOro X KpOCBOpAM MOXHa BHKOPHUCTOBYBATH HE JIMIIE LIS
NepeBipKY 3HaHb B 3arajibHOOCBITHIX 3aKiazax, a i IHOUBIyaJIbHO, BIOMA.
Ile MoxHa poOUTH B irpoBiii GopMi Al y3araJbHEHHS Ta CHCTEMAaTH3aIlil
BUBYEHOI0 MaTepiany. Takox y mpoleci nepeBipki CTYACHT BU3HA4ae, 4u
JIOCTaTHBO BIiH JIOKJIAJA€ 3yCHWJIb JJIs SIKICHOTO OMAaHyBaHHS TeMW. Takui
ACTIEKT € Ba>KJIMBOIO CKJIAJIOBOIO VISl TIO/IAJIBIIOTO BUBYEHHS TOTO UM 1HIIOTO
npeaMerTa.

Jua po3poOku 1iel mporpamu Oyji0 BUKOPHUCTAHO CEPENOBUILE
Notepad++ min kepyBanusim Windowsl10. Lle nporpamue 3abe3neueHHs
Jla€ MOJJIMBICTH CTBOPIOBATH IPOTpamMH, IO HiATPUMYIOTH OUIBIIICTH
TEXHOJIOTiH y cdepi nporpamyBaHHs. CTBopeHHs nporpaM Ha Windows10
3abe3nedye 3pydyHHH iHTepdelc KopucTyBada, OOMiH JOJaTKaMH Mixk
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pi3HMMH omepauiiinumMu cucremamu. KpocBopay Oylio  cTBOpEHO
3a momomoroito JavaScript tTa CSS.

JavaScript, #oro MacMBH Ta IMKIH BUKOPHUCTOBYBAIHCS IUIS
HaIHCaHHI CaMOro KpocBopay. Macusu 3a0e3nedniy 30epiranHs KOJeKIii
naavx [ 1], y HarmoMy BUMAAKY — Iie KJIFOYOBI CIIOBA Ta 3aIlIUTAHHA 10 HUX.

Moga 3oBrimHboro Burisiny HTML — mokymeHta, B Hamomy
Bumaaky CSS, BHKOpHCTOBYBamacs sl HAIMCAHHS TOJIOBHOTO MEHIO Ta
IHIIUX HOTO MYHKTIB.

Hlono mnpuHuMIy poOOTH NporpaMM — BiH HE CKIQJHUHA Ta
cTpykTypoBanuii. KopuctyBau B Mepexi IHTEpHETY 3aXOAUTh 3a
MOCUJIaHHAM Ha caiiT. Ilepen HUM 3’SBIS€THCSA TPHUBITAHHS Ta MPOXaHHS
00patu O0axxaHUi PEAMET, 3 IKOTO BiH XO4€ MEPEeBipUTH CBOi 3HaHHs. Jlami
cUcTeMa Mepenpasisie Horo Ao crnucky TeM. Ilicist Toro sik KOpHCTyBad
3MIACHUB CBiif BHOIp, BiH IMOTpAIUIAE IO CAMOTO TECTYBaHHSI— KPOCBODIY.
Baunte mepen co0oro MOBIMOMIICHHS — IHCTPYKIifo «JlackaBo mpocumo!
HaTtwucHiTh cnoBo B rojoBosomili, o0 po3mnodarn.» [1icis 3armoBHEHHS BCixX
BIIBHUX KIITHHOK KOPHCTYyBad HATHCKAa€E Ha IIOJE «IlepeBiputn
TOJIOBOJIOMKY». Jlami mporpama aHaii3ye BCi BIATIOBiAL CTyIeHTa, TIEpeBipse
ix Ha mpaBmibHICT. OCTaHHINH KPOK B CTPYKTYpl NpOrpaMH — BHBEJICHHS
pe3yNbTaTy, a TaKOX CIICL[iaJIbHOTO MOJIsl Ha eKpaH, B IKOMY 3a3Ha4a€ThCs
aHaii3 poOOTH KOpUCTyBa4a Ta MepeBipka Ha HEMPaBHJIBHICTD 3alIOBHEHHS
KIITHHOK, TOOTO SKIO JIOJAMHA HE CIUCYBaja CJIOBO, BIMOBIIb HE
3apaxyeThCs.

OTXe, pO3INISHYTO aBTOPCHKY KOMII'FOTEpHY Iporpamy
«Implexis». 3akiHguBmu poOOTy HAJ MPOEKTOM, MH MAaEMO IOCHTH
3py4He Ta (QYHKIiIOHaJbHE NporpaMHe 3abesmedeHHs. Binkputu Ta
MIPOHTH KPOCBOPA MOXE KOXKEH, XTO Mae€ JocTyn ao IHrepHeTy. Y wac
PO3BUTKY KOMII'IOTEPHUX TEXHOJIOTIH MOJOIb Maike HE KOPUCTYETHCS
KHWKKaMu. Llg mporpama CHoHyKae iX IOKpallyBaTH CBOI 3HaHHS 3
oOpaHOTO TpeaMeTa, 3 MIKaBICTIO BHBYATH TMOJAaHUH MaTepial.
TenepinrHs MoJIONb, HA Kalb, 3a0yna, 0 Take KpocBopAu. | e yymoBa
Haroja HarajgaTd iM mnpo HHUX. Y Takuil cnoci® yd4Hi MaTHMYTb
MOXIMBICTh BUATH MaTepiai i 0JHOYACHO rpatu. Jlo TOro x mporpamy
MO’KHa BUKOPUCTOBYBaTH 5K 10-XBHIMHHY NEPEeBIPKY 3HaHb HAIIPUKIHI
YpPOKY Ha 3MiHy 3apsaaHuM Tectam. CTyneHT Oyne HamaraTHcs SKOMOTa
OliNbIIe YUTATH, IPUALIATA BCIM JETAISIM TEMH OiIbIE YBaru, TOMY IO
HIXTO He Oy/ie 3HaTH, 110 caMme B KPOCBOPAI: Ii€ K a3apr.

CnHCOK BUKOPHCTAHNX JIZKepeJ
1. http://proglang.su/java/arrays

Hayxosuil xepisnux: FO.M. Bapmauescbka, Kano. eKoH. HAYK, 00Y.
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A. Benviiy
cmyoenm zpynu KH-19-1,
Yuisepcumem imeni Anvppeoa Hobens, m. /[ninpo, Yxpaina

AHAJII3 ITAT®OPMH WIX JIJI1 WEB-PO3POBKHA
TA IU3AMHY

Wix.com — MmikHaponHa xMapHa ruiardpopma, HamicaHa Ha Scala
JUISL CTBOPEHHS 1 PO3BUTKY IHTEPHET-TIPOEKTIB, sIKa JO3BOJISIE KOHCTPYIOBATH
caiitu 1 1X MoOUIBHI Bepcii Ha HTMLS 3a momomoroto iHcTpyMeHTiB drag-
and-drop.

Y Gepe3ni 2012 p Wix 3amycTHB HOBHMH pEJaKkTOp CaiTiB Ha
HTMLS, sxwit 3amiamB Adobe Flash. Ilpu mpomy pemakrop Ha Flash
MIPOAOBXKYBAB MIATPUMYBATHCS, ajJie BCi 3apeecTpoBaHI OOJIKOBI 3amuch
npsmyBasnd Ha HTMLS5 -tmatdopmy.

Bararema Hezanexanmu oryisaadaMu Wix OyB Ha3BaHUH K OJUH 3
Kpamux Oe3KOIITOBHUX KOHCTPYKTOPIB IUII CTBOPEHHS BeO-calTy (micis
Adobe Muse i Wordpress).

VY motomy 2013 p Wix 3asBuB npo ycmimnuii nepexia Ha HTMLS,
SKMH JTO3BOJIMB 3aJy4uTH 25 MINBHOHIB KOpUCTyBadiB i 3apobutn 60
MinbioHIB nosapiB 3a 2012 pik. Y ceprni 2013 p Bxe Oinbiie 35 MinbiHoHIB
KOpPHUCTYBa4iB BUKOPUCTOBYBaJIM WiX JIIsl CTBOPEHHS CalTiB.

3a nanumu Ha Oepesenb 2014 poky 0a3za nepearuiaTHukiB Wix
cknana Ourbine 45 MinploHiB kopuctyBadiB. Jlo 2016 poky KilbKicTh
KopucTyBadiB Wix nmepeBUIIIIA 85 MUTBI{OHIB.

Wix mpamroe 3a Oi3Hec-momemto freemium, sKa TIPOIMOHYE
MOXJIMBICTh CTBOPIOBaTH CaWTH OE3KOINTOBHO 1 PO3BMBATH iX, KYIYIOUH
KopucHi momimmeHHs. Hampuxman, Tapupum Wix Premium m03BONSIOTH
MIIKITIOYUTH 10 CalTy BIacHUI TOMeH, mpubOparu Oanepu Wix, momatu
OHJIafH-MarasuH, OTPHMAaTH JI0JaTKOBE Micle I 30epiraHHs IaHUX,
KYIIOHH Ha peKjiamy Ta iHIe.

PosmproBat  (GyHKIIOHAJBHICTh CaWTIB MOXHA 32 DPaxyHOK
JI0AaTKIiB, po3pobienux Wix abo cropoHHIMHM KommaHisimu. Hanpuknan, €
MOXKITMBICTb JIOJIABATH IUIATIHKM JUISl COL[aJIbBHUX MEPEX, IHCTPYMEHTH JIJIst
OHJIAH-TOPTIBII 1 €JIEKTPOHHHUX PO3CHIIOK, KOHTAaKTHI popmu, Oory Ta iH.

Cepsic pmoctymHuid Ha 11 MoBax: aHIIIHCHKIH, pOCIHCHKIH,
(bpaHIy3bKiif, HIMEUbKiH, ITamiHCBbKIH, ICHAHCHKIH, MNOPTYraabChKOIO,
TIOJIbCHKOIO, SITTOHCHKOI0, KOPEHCHKOIO Ta TYPELbKOIO.

Knrouosi moximBocti Wix:

—  CorHi 6€3KOIITOBHUX LIA0JIOHIB.

—  be3komToBHMIA XOCTHHT.

—  IlomrykoBa onTumizamis.

— IligxiroueHHs BIACHOTO JOMEHY.
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—  OnTuMizanist 1yt MOOUIEHUX MPHUCTPOIB.

—  Honasanns 3oBHinTHROoro HTML-komy.

—  3axmcT CTOPiHOK.

—  Mogymni 6710ry, iHTEpHET-Mara3uHy, rajiepei 300paxxeHs, Bigeo

Ta aymio.

— IloctuHr y coumepexax.

—  bnoku crarucTuk.

— Bcragka caiiris.

Bapro 3BepHyTHM yBary Ha JesKi HE3py4YHOCTI TPH CTBOPEHHI
IHTEpHET-MarasuHy.

3aranom cam penakrop WIX 3pobnenuii mpocro, iHTYITHBHO Bce
3po3yminio. B pemaryBaHHI KapTHHOK HEMa€e HEOOXiTHOCTI, OCKUIbKU
pemakTop iX caM ONTUMI3Ye i miaranse 0 NoTpioHOTo po3mipy. s KosxHOT
CTOpiHKH € HanamTyBaHHS SEO, TOMy BUBYHMBIIN CTATUCTHKY 32 3alIUTaMH,
HECKJIaJHO OyJo 3alOBHUTH OCEPEIKH 3aroJIOBKOM, OMHCOM 1 IPONHCATH
KIIFOYOBI cioBa. ToBapuM MOXHA TIPHUB’SA3yBaTH A0 PI3HUX IONEPETHHO
CTBOPEHHMM KaTEropisM, IO J03BOJISE 00 €IHYBaTH TOBapW 3a pI3HUMH
O3HaKaMH. 3arajioM ISl IIBUAKOTO 1 HEJOPOTO CTapTy — L€ HETTOTaHUH BUXiJ
i3 curyanii. Asie B Mipy pO3BUTKY MarasuHy BHSBUIIOCS, IO Pi3HI MO Ta
omnuii y WIX mpocro HemocTymHi Ajisl KymiBii A0JaTKoBO. ToMy BiH Mae
cnabki MOXKJIMBOCTI Mo iHTerpanii. Hanpukiaza, mo omnari ToBapy MOXHa
BHOpaTH TITBKU OJUH Croci0: abo «oduiaiiH-omiatay (TOTIBKOIO Kyp’epy),
abo o 3 ramaniiB (PayPal, PagSeguro, Scrill, Webmoney, Authorize.net
i PayU). Yomy He MoxkHa 3po6uTH 00uBa criocoou oruaTu?

Monyns «/locTaBkay. € MOXKIHUBICTh IOCTABUTH MOCTIHHY KOMICIIO,
sIKa HE 3aJIeXKUTH BiJ reorpadii JOCTaBKH. A TaK0X € MOXIUBICTD JOJaTH
CBOI HANAIITYBaHHS JOCTABKH, aie 3a KpaiHamu. Hapimo BuOWparw iHIIi
KpaiHu, SIKIIO MarasuH Mpalroe BcepenuHi oxaHiel kpainu? Tomy mnpu
KO>)KHOMY 3aMOBJICHHI JIOBOJWTHCS KIIEHTOBI JOJATKOBO MOBIIOMIISTH
BapTICTh TOCTaBKH. Tak, 3BHYAIHO, IIi YMOBH OIHCaHI HA CalTi Mara3suHy,
aJle BOXJIMBO, LIO0 KIIIEHTY NPHUXOAUB PO3PAXYHOK HE TIIBKH y KOIIMK
MOKYIIOK, aJie 1 JJOCTaBKH.

SIKIo MIOUTH MiJCYMOK, TO THM, XTO TIJIbKH 30UPAETHCS
BUIIPOOYBATH CBOi CHJIM B IHTEpPHET-KOMEPIIil, MOXKHA CKa3aTH, 1o Ha WIX
LIJIKOM MO’KHa 3pOOHWTH HEMOTaHy BITPHHY. AJie SKIIO BiTPHHA 3pOCTaE i
MIepETBOPIOETHCSI BXKE B IMIOBHOLIHHUN MarasuH, TO HEOOXIJHO HEPEXOANTH
Ha O mpodeciiiny CMS. Jlo peui, koHcTpykTop WIX BinmiHHO miaiiize,
Ha Hall MOMJISA, TUM, XTO Tpamtoe y chepi mociyr, abo SKIo HeoOXiaHNI
npoctuii iHGopManiiiHuil pecypc. Xoda mns OJOTiB HaHNPaBHIBHIIINM
pimennsm 0yne WordPress.

Jo po3pobuukiB WIX nobakaHHs — HEOOXiJHO O1ITbIIIE JOJATKOBUX
MOJyJIiB, SKi HEOOXigHI /U1 Mara3uHiB (OIJIaTa, OMOBIICHHS KITI€HTIB MPO
3aMOBJICHHSI TOIO), HeXall BOHW OyIyTh IIaTHUMH. [ OJOBHE, MO0 Yy
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BJIACHHMKA Mara3uHy OyJio Oinblie cBoOOM y CTBOPEHHI IHTEpHET-Mara3uHy.
Ha Bci mutanas y WIX € myxe omepatmBHa i BiamoBimaimpHa «Ciryx0a
MATPIMKI», KA BiAIOBINAa€ JOCUTD IMIBHIIKO.

CrnHcoK BUKOPHCTAHHUX JIzKepeJ
1. https://www.wix.com/
2. https://uk.wix.com/

Hayxkoesuii kepisnux: C.JI. Xpunko, 0-p mexH. Hayk, npog.
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