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BITAJIBHI CJIOBA YYACHUKAM KOH®EPEHIIII

Ilpugimannsa 6i0 Xapkiecbkozo HaUioOHAAbHO20 YHIGEPCUMEMmY
MicbKkozo zocnooapcmea imeni O. M. bBexemosa

[llanoBHI KOJIETH, IIAHOBHI CTyJOeHTH Inupo Birato Bac Ha
VI Bceykpaincekiii xoH(pepeHtii [HTepHET-KOHpEpeH i 3100yBadiB BHIIOI
ocBith i Momomux yuennx IHOOPMAIIMHI TEXHOJIOTI: TEOPIS I
IMTPAKTHKA.

Pik ToMy, KOJIM MM TPOBOIMIIM I1’SITY, IOBUIEHHY KOH(EpeHIilo, KoTpa
Oyma mpucBstueHa 100-piuuio 31 JHS 3acyBaHHS HAIIOTO YHIBEPCHUTETY —
XapKiBCHKOTO HAI[IOHAILHOTO YHIBEPCHTETY MICBKOTO TOCHOIAapCTBa iMEHi
O.M.bekeroBa, MU JTOMOBIISJIMCS, IO HACTymHa KoH(epeHIlis BiaOymeThcs
odmaifH B criHax Hamoro YHiBepcutery. He cramocs. BiliHa mpomoBKy€eThCS.
binbmie Toro, Haml yHiBEpCHUTET CepHO3HO MOCTpaxaaB, Bu Bci Oaumium i
HEHMOBIPHO TIPOHW3JIMBI CBITIIMHU HACHAKIB 0OCTpinmiB M. XapkoBa Bif
5 moToro 2023 p.

Ane crhinbHOTa OEKETEBIIiB, XapKiB’sH, YKpaiHI[IB — He3lamHa. Bixke
noyajucsi poOOTH 3 BiIOYIOBH TOJIOBHOTO KOpPITyCy YHIBEpPCHUTETY, B SIKHX
NpUIIMaloTh ydacTh Bei Oy/IiBeNbHI opraHizamii M. XapkoBa.

VHIBEpCUTET JKMBE AaKTHBHUM JKUTTAM, PO3BHBAIOTHCS MIKHApOAHI
3B’A3KHM, OCBITHI IIPOEKTH, OCBITHI NpOrpamMH, HOBI HamlpsIMH OCBITHBOI
IUSUTBHOCTI, YKPITUTIOIOTHCS 3B’ s13KH 3 [T KoMITaHisiMu.

Mu He croiMo Ha Micui. 3a pe3yJbTaTaMH MDKHApPOJHOTO PEUTHHIY
yHiBepcuTeTiB cBiTy Ranking Web of Universities (Webometrics) YHiBepcurer
3a pik migHABCA Ha 6 mabmmHOK 1 3apa3 mocimae 20 wmicme cepen 312
YKpaiHCBKUX 3aKJIa/iB BHIOi OCBITH, IO BBIMIIUIM y PEUTHHT, 1 UeTBEpTE Miclie
cepell 3aKJIa/liB BUIOi OCBITH M. XapKoBa.

B 1noTouHOMYy HaBYaJBHOMY pOII B JKHTTI HAIIOrO YHIBEPCUTETY
CTajlach BH3HA4YHA TOJis, fKa € Ay>Ke BaXKIHMBOIO IS HAc. 3 MEpIIOro CiyHA
2023 p. no Hac mnpuenHaBcs XapKIBCHbKMH HaI[lOHaJbHUN YHIBEPCHUTET
OyniBanurBa Ta apxitekrypu (XHYBA). Take mpuemHanHd mnpoinuio i B
pamkax cremianpHocTeit 122 Kowmm’torepHi Haykum Ta 126 Indopmauniiini
CHUCTEMH Ta TeXHOJIOTii. I MU myke paji, cepen yJacHHKIB Hamioi KoH(epeHIii
€ CTYAEHTH 3 Tpyn OakanaBpary Ta Maricrparypu XHYBA.

I[[poro poKy MU pO3MIMPHIN TMEPeSiK TeM KOH(MEepeHIll, 3’sBIIach
mocTa cekuia «lHopMariifHi TeXHONOTIi AK IpaiiBep eBpOIHTErpaIliftHuX
mpoIieciB  YKpaiHW», Ha ChOTOJAHI OUIbINE JecaTka Te3 JomoBimed. 1 o
3ampomryl0 3aBTpa Ha 3acimaHHS i€l cekmii, B paMkax sKoi BigOymeThcs
Kpyrmmii  crin  «lllnsxu  eBpoHTerpamiiHoro pO3BUTKY  YKpaiHm».
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AXTyallpHICTh TIMTaHHS iHTErpauii YKpaiHu 0 €BpONelChbKOro OCBITHBOIO Ta
HayKOBOI'0 IPOCTOPY SIK JApailBepy CTaJoro pPO3BUTKY YKpaiHU HEMOMIIMBO
MIEPEOLIHUTH.

Xo4yy O03ByYUTH TI€BHI KUIbKICHI ~XapaKTEPUCTHKU CbOTOPIUHOT
koH(epenuii. B koHdepeHIii npuiiMaroTh ydacTh NMpPEACTaBHUKH 16 3akmaniB
BHIIOI OCBITH Ta HAayKOBMX ycTaHOB. Hapasi roryerscst 30ipka Te3
KoH(pepeHmii, 1o skoi uinuro 70 Te3 MOMOBiel MOIIOMUX HAYKOBIIB Ha
3m00yBauiB Buioi oceitu. lle maibke BaBiui Oinblne, HiK TOpik. B3araimi e
a0COITFOTHHI MTOKa3HUK 32 BC1 POKK MPOBEACHHS KOH(pepeHIIii!

3HayHe MICIe B CTpATEril MisUTBHOCTI HAIIOTO YHIBEPCUTETY BiJABEICHO
po3B’s3aHHIO TpobiieM iHdopMmaTn3alii iHGPacTPyKTypH BEIMKOTO MicCTa, SIKi
SK HiKOMH € Ha 4aci. lle mmpoke moje misUTBHOCTI MaWOyTHIX (axiBIB Ta
npodecioHaniB 3 KOMIT IOTEPHUX HayK Ta IH(GOpPMAIiiHMX TEXHOJOrih. I s
BIICBHEHA, IO HAIla 3yCTPid CHOTOJHI, OOMIH JyMKaMH, iIesIMH, JOCBiIOM,
MOCIYKUTh MOJAIBIIMM TOIITOBXOM Ha NUIAXY Npo(deciiHOro 3pOoCcTaHHs
YYacHHUKIB KOH(EpeHIii, MOJOAWX HAYKOBIB, CTyICHTIB Ta HAaBITh iX
HAYKOBHX KEPiBHHUKIB.

Bix cBoro imeni, Big iMeHI KoJyieT, OpraHizaTtopiB, HApy3iB 3
HanionanbHoro TexHIYHOro YyHiBepcuTeTy «/IHINpOBCHKA IIOJIITEXHIKa», Ta
HamionansHoro yHiBepcuTeTy «3amopi3bka MoJITeXHiKa» — 51 X04y CKa3aTH, 10
MU II[ACJIMBI, [0 KOH(EpeHIIist Habupae Xif, 0 BOHA € I[IKaBOIO JJIs HAYKOBIIIB
VYkpainu.

Baxaro Hamiif koH(epeHwii mIigHOT PoOOTH, HOBUX BPaXKCHb, HOBHX
npy3iB. | 6axkaro Bcim Ham HawmBumoi [Tepemorn!

3aBimyBad Kadenpu KOMI FOTEPHUAX HAYK
Ta iHQOPMAaIIHHIX TEXHOJIOTIH
XHYMI imeni O. M. Bekerosa
JOKTOp (hi3.-MaT. HAyK,
mpocecop
Mapuna HOBOXIMJIOBA
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Ilpugimanns ¢io HY «3anopizvka nonimexuikay

Birato Bac, IIaHOBHI y4YaCHUKM KOH(EpEHLIi: CTyAEHTH, aclipaHTH,
BUKJIaJ1avi Ta HAYKOBI CHIBPOOITHUKH!

Brepmry 4epry xody moaskyBaTH OpraHi3allifHUH KOMITET 3a Ha/JaHy
MOXIIMBICTh BXKE BILOCTE YCIM HaM 3i0paTucs, HE3BaKAIOUM Ha KapaHTHH, Ha
BiliHy Ta iHmIN oOcTtaBmHU. Lle i € OMWH i3 MPUKIANIB PO3BUTKY CTBOPCHHS i
3acTocyBaHHs  iH(GOpPMAIIMHUX TEXHOJOIiH, SKId NPHCBSYCHAa  HAlla
KoH(epeHmis. Xody IpUBITaTH HAIIy Moioab. S 6ady, mo myxe Oarato 3amad,
SKi PO3TIISAAIOTHCS, 1Ie MPUKIAAHI 3a/1adi, sIKi AifICHO aKTyallbHi, CTOCYIOThCS
mpo0JeM BiTHOBIICHHS, PO3BUTKY YKpaiHu. | e ay>ke BaxImBo!

Moy cka3aTy, IO SKII0 MU MTOJMBUMOCS CTpaTeriuHi JOKyMEHTH, SIKi
MPUIMAIOTHCS 1 Ha PiBHI MPE3UACHTA, 1 HA PiBHI ypsIy, TaM BCE OXOILTIOETHCS
iH(hOpMaIfHUMI TeXHONOTiAMHU. SIKy OMm MU TpoOleMy HE B3sIIH, Tpeba
30upaTy JaHi, ONpanboByBaTH 1i JaHi — L€ OJIMH 13 HANpsMiB iH(opMaIiitHuX
texHonorii. Tpeba  mporHozyBatm , Tpeba mpwWiiMaTH  DillICHHS,
OOrpYHTOBYBATH IIi PIMICHHS — II¢ TEX OJUH 13 HampsaMiB HDUGPOBUX
TexHoJorid. Tpeba OymyBatu MoJeNmi 1 MOAETIOBATH Pi3HOMaHITHI MPOLECH,
JUISL TOTO 100 BUSIBISATH (DaKTOPH, SIKI MOXKYTh BIUIMBAaTH a00 MO3UTHBHO, 200
HeratuBHO. Ile Bce myke 3aTpeOyBaHO CHOTOAHI 1 Ayke moOpe IO Harii
YYacHUKH OepyTh s cebe He TUTbKH OUTbII-MEHII CTaHIAPTHI 3ajadi, Je
MOXKHA IIOKa3aTH, LI0 BOHM MOXYTh IIOCh NOpaxyBaTH, 3HAIOTh SKiCh
TEXHOJIOTIi, ajle W HamaraloThCs peali3yBaTH pealibHI IPOLECH, peabHi
npoOJIeMH SIKi € y HallloMY JKUTTI.

S TakoX OCTaHHIM YacoM IOMidar0 6araTo CTYAEHTIB pi3HUX 3aKJaliB,
pi3HHMX cIlenianbHOCTEH, SKi Jy)K€ aKTHBHO JAOIYyYaloThCsl 1O TPAKTHYHOTO
3acTOCyBaHHS 1H(OpMAIIfHUX TEXHOJNIOTIH [0 TmpobieM 3axuCTy Ta
BiTHOBICHHA YKpaiHu. | 30kpema me Taki iHINIaTHBH fAK KibepOe3meka,
iHpopMmarniiiHa Oe3nieka. CTyleHTH CTBOPIOIOTH TI'POMaJCHKI Opraizarii,
CTYINCHTCBKI IHIMIATHBH, UII TOTO 00 3a JOMOMOTOI0 iH(pOpMAamiHHUX
TEXHOJIOTIH JoroMaratd HamuM 30pOWHMM cwiaM 1 HaOJMKaTH Halry
mepeMory y BiiiHi 3 arpecopamu 3 Pocii.

Birato Bcix 13 mowarkoM pobGotn KoH(epeHuii. baxkaro Hammm
y4acHHUKaM YCITiXiB Ta BAAJIMX BUCTYIIB!

[Mpodecop kadenpu cucTeMHOTrO aHalizy
Ta 00YNCITIOBAIBHOT MAaTEMATHKH
HTY «3anopi3bka nomirexHika»
JOKTOp (Bi3.-MaT. HayK,
mpogecop
Bononumup BAXPYIIINH
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Ilpugimanns eio HTY «/[ninpoecvka nonimexuixa»

Birato Bac, IIaHOBHI KOJIETH: YYacHHMKH KOH(EpeHLii, OpPrkOMIiTerT,
penaxitiiina KoJjerisi, i BCI pelra, XTo CbOTroHI 3 HaMu!

BinkpuBaroun Hamry KoH(epeHMio, a 15 ToYecHa poJib MCHI BUIIAA€E HE
BIIEpIlIe, HacaMIepell XOouy HpUBITaTH THX, XTO 3 Hamu Brepiie. MoJoxai,
TaJaHOBHTI, aMOITHI JIFOTM, HAIlIa 9y0Ba 3MiHa — IIOBIipTEe, BCE 30PTaHi30BaHO 1
MPOBOIUTHCS caMe 3apaju Bac. 3apaad THUX, XTO OauuTh ceOc B HAyIl, XTO
0auuTh HayKy B c00i i XTO 6auuTh cebe i BTIIEHHS CBOTO IOTCHIIATY B HAIIIH
KpaiHi — BUIBHIN, HE3aJEXKHIH, sKa B 1l Yac BHOOPIOE CBOIO TEPUTOPIaJIbHY
niicHicTs. | s ramaro, mo BCi MM BIIEBHEHI, 1110 BHOOPE BXKE TOCTATHBO CKOPO.

Be3yMOBHO s TakoX XO4y MNPHUBITATH THX MOIX KOJICT, SIKi CBOEO
HAIIOJICTJIMBOIO MPAICI0 3a0e3MeUy0Th Hallll 3yCTpidi i yMOBH, abW MOJIOAb —
HaIlla TaJlaHOBUTa, oOmapoBaHa i HebalayXka MOJNOAb — Maja 3MOTYy pOOWTH
cBOi mepuli KPOKM B CaMOCTifHOMY TMi3HaHHI, pPO3yMiHHI U aOCONIOTHO
rapaHTOBAaHO BIOCKOHAJICHHI HAIIOTO TAKOTO HEJOCKOHAIOTO CBITY. 3 THX Tip
gK s caM OyB acmipaHTOM, IIOTIM acCHCTEHTOM, 3axHIIaB KaHIUIATChKY
JIMCEPTAIlil0 — BECh 4Yac S MpisiB MPO Te, 100 JOASIM, SIKHX MH HaBUAEMO, SIKi
XO04yTh 3HATW 1 BMITH TpIMIKK Oinblle, JO€IHATUCS N0 CBITY HayKH He
noTpibHO Oyno Jech i3AUTH MO IHIIMX MICTax 1 MIYKaTH IUIaThopMy JUis
CHIJIKyBaHHsI, arpooOariif, Bu3HaHHsA. CbOrojHi Hama kadenpa 3 MIaHOBHUMH
Kosieramu 3 XapkoBa i 3amopixoks 3a0esmnedye Taky miardopmy. I e mae
pe3yIbTarT, i 9K MU 0a4nMO 3a reorpadiclo YIacHUKIB CHOTOIHIMIHBOTO 3aX0.y
— JTAJIeKO 32 MeXXaMH TPhOX Kadelp 4n HaBiTh BUILIB.

OxpeMi ciIoBa MOAAKH i TOBATH S XOTiB O BUCIIOBHTH Ha aJpecy HaIluX
KoJier 3 XapKiBChKOT'O HAI[lOHAJILHOTO YHIBEPCHTETY MICHKOTO T'OCIIOIApCTBA
iMmeHi bekeroBa, fKi TroTyBaimmMCs 1 TOTyBaJld HAml CHOTOAHIIIHIA 3axif.
[MpamroroTk i He BiACTYMAOTh HE MPOCTO MiJ 3BYKH CHPEH, A0 SKHX MOXKJIHBO
MU CTajJM HaJTO 3BUYHUMH, I HE MPOCTO mia obcrtpinamu. 16 3 21 kopmycis
BUILY 3a3HAJIM pyWHYBaHb, HE 3aJMIIUIOCH JXOAHOTO LIIOTO TYPTOXKHTKA...
Binpmricte mpuCyTHIX 3HaiioMa 3 pi3HUMHU MOJEISIMHU IMOBEIIHKA B KPHU30BUX
CHUTYallisIX — XTOCh TiKa€, XTOCh 3aCTHTa€ 1 HE 37]aTCH HA KOHCTPYKTHUB, a XTOCh
npuiiMae BHUKIMK i pOOMTH CBOIO cClpaBy mie Kpaile. [ISKyeMo BaMm 3a Baily
CTifKicTh 1 Banty cuimy! Kam’siHi CTiHEM BiHOBISITHCS, MU B 1I€ BCi Bipumo. AJie
TOJIOBHI CTiHM — HaBiTh (YHAAMEHT, Ha SKOMY IIOCTa€ ciaBa OyIb-SIKOTO
YHIBEPCUTETY — IIe HAayKOBI JOCATHEHHsI HOro y4YHIB i BHUIYCKHHKIB. | 1M
JOCSTHEHHSM MH CbOT'OJIHI CTAHEMO CBiJIKaMH.

Mu Bci Maemo OyTH pazoM OyTH pa3oM. Y Hac CIiJIbHa MeTa — CHJIbHA 1
ycmimHa VYKpaiHy, KpaiHa 3 BHHATKOBHM pO3BHUTKOM iH(OpMAaLifHIX
TEXHOJIOTiH, KpaiHa 3 BUCOKHM pPIBHEM peallizallii JII0JChKOro moTeHmiany. Y
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Hac CIUIBHI BOPOTM Ha IbOMY LUISXY: KpIM OKYyIaHTIB Le OaimyxicTh i
MPHUCTOCYBAHCTBO, 3HEBipa 1 Aerpamamis. OcoOMMBO MPHEMHO HA HBOMY T
YUTATU Ti MaTepiajid, sIKi HaJiclaay Y4aCHUKH Ha Hally KOHQEpeHIio, amKe
KOKHAa TpeTsi TeMa BUCTYIIB MICTHTh CJIOBa «MaHOyTHE», «BiTHOBIICHHS,
«po30ymoBa», «PO3BUTOK»... Halle MaHOyTHE — Il AIHCHO BiJHOBIICHHS, a
moTiM po30y10Ba 1 po3BUTOK. IIpekpacHo, 10 MOJIO/II HAYKOBII 1 X KEPIBHUKH
PO3YMIIOTh Ii TPEHAW 1 3HAXOAATHCS Ha XBHJI — HE CHOTOMHINIHIX, a BXKE
3aBTpAaIIHIX TOTPeO CyCIiIbCTBA.

Ha crifikocTi Hammx Kojer SKOCh HE HAATO TapHO XBAJHTUCSA CBOIMH
CKPOMHUMHM YCITiXaMH, ajie BOHHM €. 3a piK, 10 MHHYB 3 HaIloi OCTaHHHOI
3ycTpivi, Kadempa CHCTEMHOrO aHamily Ta ympaBliHHS HamioHaasHOTO
TEXHIYHOTO YHIBEpCUTETy «JIHIIPOBChKA TONITEXHIKA» 3IIHCHHIA TTCPIIHA
HaOip Ha TpeTii piBeHb MiAroToBKU. ChOTOAHI MU MOYYEMO BHCTYIH TEPIIHX
aCIipaHTiB HAIIOrO YHIBEpCHUTETy 3a HampsMkoM 124 — CHCTeMHWIA aHai3.
CnoziBatocsi, BXKe CKOpO iX cTaHe B pas3u Oiiblie. Mu 3MOXKEMO palliTH TyT HE
JUIIE yCIliXaM HAIlX BUXOBAHIIIB, SK YYHIB, a 1 SIK BUMTENIB, SKi BUPOCIH 3
TaKUX MOJOIUX 1 aMOITHHX IIOYATKIBI[IB, SKMMH € OIUJBIICT: CHOI'OJIHI
MPUCYTHIX.

51 e pa3 yKIiHHO BKJIOHSIOCS IIEpel yCiMa WiIeHaMH OPTKOMITETY, XTO
B IIMX CYBOPUX YMOBax 3a0e3IeuyBaB 3B’ 530K, MyOIIiKaIlito i BUUUTKY, aHOHCH 1
po3MimeHHs MarepianiB koHdepeHmii. Takox s Oakaro ycmixiB 1 rapHux
BPa)XCHb BCIM CHOTOJIHIIIHIM yYacCHUKaM!

[Tam’sTaiiTe, ycmix HayKOBLS — II€ HE JIMIIC BIAJMA BHCTYI a0 BHAJI
BIJITIOBIi/Ii HA MMUTAHHS, YePropa Mmyoiikaiis abo  amnpolairis. ¥YCIiX HayKOBIIS
— IIe TOosBa HOBHX NHTaHb. bo Oe3 muTanp He OyBae BimmoBinmeil, He OyBae
HanpsIMKiB JUISl TIOIIYKY, HEe OyBa€ BIIKPUTTIB. A IIE YCIHiX HayKOBIS — II€
BIANUi, K 3apa3 MOJHO TOBOPHUTH, HETBOPKIHT — 3HAXOKEHHS OJHOIYMIIIB i
OIIOHEHTIB, B MiICYMKY, cioliBarocs, npy3iB. [llanyiimMocs, 60 mu Toro Bapri!

3aBimyBad Kadenpu CHCTEMHOTO aHalli3y
Ta yHpaBJiHHS
HTY «/lHinpoBchbKa MOMTEXHIKaY,
KaH/U/IaT TEXHIYHUX HayK,
JIOLIEHT

Tumyp XKEJIJAK
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Bimanvue cnoeo 6io opexkomimemy Kongpepenyii
lanoBHi apy3i!

Bin imeni i 3a nmopyuenHsaMm oprkomitery VI-oi BceykpaiHchkoi
[HTepHeT-KoH(epeHLil 3700yBayiB BUIIOI OCBITH i MOJIOAMX YYEHHX BiTaro ii
YYacHHKIB!

Bu Bupimmim B3ATH ydacTh y KoH(epeHmii, He 3Baaloyl Ha Te, M0
Hama KpaiHa 3HaXOJHUThCS B YMOBaX BOEHHOTO CTaHy. MHHYJIOro pOKY
MIArOTOBKA Ii€i momii OyiIa He JerKor — y HaInii KpaiHi modanacs BiliHa. Yci
MH  CHOOMIBaNIMCSA, IO Yy IbOMYy poii  30epeMocs Ha  MIOCTY
KOH(EpeHIIiI0 Yy MUpHOMY XapKoBi oraifH. AJle CUTYyaIlisl cTana mie TipaIow —
BillHa TIPOJOBKYETHCS, Ay)KE€ YaCTO HEMaE eJIeKTOPOIIOCTaYaHHs, 3B'SI3KY,
IaTeprery. IIpoTe Mu BCi po3yMieMo, IO KHUTTS MPOAOBXKYEThCA. YKpaiHa Mae
MaiOyTHE, 1 Hala MeTa BiTHOBUTH 1i, 3pOOUTH CHIIBHOIO Ta YCHILTHOIO.

VYyacte y kKoH(EpeHIii — Iie Ball BIEBHEHUH KPOK y MaiOyTHE. Ilepen
BaMU BIJKPHBAIOTHCS HOBI MOXJIMBOCTI Ha IIJISAXY BAIIoi caMoifeHTHdIKaIii Ta
camopeanizauii sixk IT-cremiamicTiB. B choromenHi 3aknanaerbcs MiATPyHTS
MaliOyTHBOTO, B SKOMY HayKa MOBHHHA 3aiHATH YiIbHE MICIE Y pO3B’s3aHHI
OaraTbox mmpooiem.

HeoOxignicTs y daxiBix y coepi IT HemuaHO 3pocTae. OcoOmuBicTIO
poboru y cdepi IT € MoxmBicTh i HEOOXiTHICTH MOCTIHO PO3BHBATUCS Ta
YJIOCKOHAIIOBATH CBOT HABUUKH.

Bam, Momomum HaykoBISIM Ta 3700yBadaM BHINOI OCBiTH, Haa
KoH(epeHLis ae 3MOry OTPUMATH JOCBiJ| BEIEHHS HAyKOBHX JHUCKYCIH,
BHCTYIIIB, OOTOBOPEHb TOIIO y CBOIX CTApIIUX KOJETr, CPOpPMYBaTH CBIi
«HayKOBM» Xapakrep. Bipro, mo ns wmicis Oyzme ycmimHOW0 y poboTi
KoH(pepeHtii. BieBHeHa, 1110 KOH(pEpeHTIIis cTaHe IKEePeIoM HOBUX JOCSITHEHb i
3BEPIICHb.

Xody MmMpO MOAAKYBAaTH yCIM YYacHHUKaM IBOTOPIdHOiI KOH(EepeHIii.
Baxaro Bam ycrmixiB, macts, 1o0pa i SKHAHIIBUAIIO! IepeMoru!

KaH[. TEXH. HayK,
JOIICHT Kadepu KOMIT FOTEPHUX HAyK
Ta iHPOPMAIIHHIX TEXHOIOTiN
XHYMTI imeni O. M. bekeroBa

Ipuna SIKOBJIEBA
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IIVIEHAPHI JOITIOBIAI

YK 65.01(075):355.01 Topaeesa 1.0.1

IMPOEKTHA JISIJIBHICTH IIJT YAC BOEHHOI'O HATTATY
POCIi HA YKPAIHY

Hapas3i BiitHa B YKpaiHi Mae cepilo3HU HEraTUBHUI BIUIMB HA PO3BUTOK
EeKOHOMIKM Ta iH(pPacTpyKTypHu KpaiHu. 3a med gac OaraTo MpOEKTiB Oynm
MpU3yNUHEH] a00 MOBHICTIO 3yIMHIIIN CBOIO peali3alilo 3 MPUYMHE 00CTaBHH,
MOB'sI3aHUX 3 BiHOIO. CKIIaMHO HABiTh YSBUTH CKUTbKH TPOEKTIB B YKpaiHi
noynHatoun 3 24 mororo 2022 poky 3akpwiocs a0 NPU3YMUHWIO CBOIO
peamizalilo Ha HeBU3Ha4YeHWH TepMiH. Hakanb, Taka craTucTuka Hapasi
BiACYTHA. SIK HACHiOK, THCAYl MPOCKTHUX MEHEIKEPIB BTPATHIN POOOTY,
6araro XTo 3 HUX CTaJIM NepeceNeHIsIMH i ODKEHIISIMU.

B pesynbrari BiitHE Oyi10 3pyifHOBaHO OaraTo 00'€KTiB iH(pacTPyKTypH:
MOMIKO/DKEHI JIOpOTM, MOCTH, 3ali3HWYHI KOJNii Ta IHIIA TPaHCIOpPTHA i
eHepreTudHa iHppacTpyKTypa.

Jlo BaroMux HacHiJKiB BiHM BIJHOCHTBCS 3HIMOKCHHS EKOHOMIYHOI
AKTUBHOCTI B PEriOHAaX, sIKi 3HAXOAATHCS MiJ OKymaIliero abo Ha mepemosiit. Lle
MIPU3BEJIO 10 CKOPOYCHHS KUIBKOCTI pOOOYMX MicClb, 3HI)KEHHS IONHUTY Ha
TOBapH 1 TOCIYTH, BIUIMHYJIO Ha peajli3alilo pPi3HUX MPOEKTIB Ta MpPOrpam.
OxymoBaHi TepuTopii 3 TOYKM 30py TMOTCHIIATY pO3BUTKY CTalH
«IIETIPECUBHUMUY JI0 IPUIIMHEHHs! 00HOBUX MiH.

B ymoBax BiitHu poboTa OyIiBeNBHHX i MPOEKTHUX KOMITaHIM TaKoX
YCKJIaJHEHA, TaKk sK Oy/iBelIbHA TEXHiKa, Marepiajd Ta IHII HEoOXiIHi
pecypcu He 3aBKAM € B HasBHOCTI. KpiMm Toro, 6araro XTo 3 IHBECTOpIB HE
TOTOBHH BKJIAJaTH KOIITH B TPOCKTH PETiOHIB, J¢ BiIOYBAIOThCS aKTHBHI
BIHCBKOBI Jii.

Ane 3a mmx K€ yMOB BIiCBKOBOI arpecii i HecTaOiNBHOCTI, AEsKi
NPOEKTH OTPUMYIOTH JOJaTKOBe (iHAHCYBaHHS BiJI ypsAy Ta IHIIMX
opraHizamiif, IO HAmalOTh MIDKHAPOAHY TEXHIYHY JJOIOMOTY, TaK $K
BB)XAIOThCS BAXJIMBHMHU JUIs 3a0e3leueHHs1 Oe3lekn JepKaBu. 3a JaHUMHU
Hamionansnoro 6anky Yxkpainm y 2022 pomi mepkaBa OoTpuMaia ToHam 32
MIIpA. JONapiB MiKHApomHOi mormoMord [1], 3 sxux Oinpme 14 mupa. monapis

! Kann. texm. Hayk, jomeHT kadeapu «IHTeEKTyalqbHO! BIACHOCTI Ta YHpaBJIiHHS
NPOEKTaMM», YKpaiHChKHI IepKaBHUH YHIBEPCUTET HAYKH 1 TEXHOJIOTIH
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cranoBwiM rpanty. s nopiBusiHEs y 2017 poui Taka JonomMora ckiajgana 5,7
MiIpA. monapis [2], y 2018 pomi — 6,6 mipa. monapis [3], a B 2020 porii Bckoro
1,1 mupa. momapis [4]. 3 omisay Ha BKE aHOHCOBaHI OOCSTH MDKHApPOIHOT
JIOTIOMOTH Ta Tporpec y nepeMoBuHax 3 MB® 3aranbHuii oOcsar ogiliiHOro
¢dinancyBanas y 2023 porri Moxke nepeBuIuTA 38 MipA. monapis [1].

[IpoekTHa AisUIBHICTH MiJ 4ac BOEHHOro Hamany Pocii Ha VYkpainy
CHpsIMOBaHA Ha BUPIMICHHS DPI3HUX 3aBJaHb, IOB'SI3aHMX 13 3a0€3MCUCHHSIM
0e3rneKy, JIOTICTUKOI0 I'YMaHITapHOI JJOMIOMOTY Ta BiTHOBJIEHHSM 3pYHHOBaHOI
iHppacTpykTypH (puc. 1) Ta iH.

[IpiopuTteTHI HAIPSMKH IPOSKTHOT
TISUTEHOCTI B yMOBAaX BiiHU

Besneka Ta 3axucr I'ymanitapaa BinnoBneHHsS
3aXHCT KPUTHYHOT JloroMora 3pyHHOBaHO1
HaceJIeHHs iHDpaCTPYKTypH 1HPPACTPYKTYpPH

v v v
30epexeHHS Po3zBuroxk CormianpHa
EKOHOMiuHOT TEXHOJIOTIi Ta HiITpHMKa

CTanocTi iHHOBAIIi i HaceJIeHHS

Pucynox 1 — [IpiopuTeTHI HAIPSAMKH MPOEKTHOI AisTEHICTh B yMOBaX BilfHU

PosrisitHeMo petanpHiIIE TpiOPUTETHI HAMIPSIMKH MPOEKTHOI AisIIBHOCTI
B yMOBax BilfHH:

1. Po3poOka mpoekTiB cHpsSMOBaHMX Ha 3abe3meueHHs Oe3NeKH
HACEJICHHA Ta 3aXHCT BiJ HACHiIKiB BifHH. CIOQM MOXXHA BiJHECTH MPOCKTH
OyAiBHUIITBA LIEITEPIB /IS IEPECEICHIIIB, PO3POOKY CHCTEM OIOBILICHHS Ta
eBaKyalii, HaBYaHHS TPOMAICHKOCTI Ta MICIEBUX OpraHiB BIAAA B
Ha/3BUYAaHUX CHTYyallisiX, OyIIBHHITBO 1 oOnamTyBaHHS OOMOOCXOBHIIL,
CTBOPEHHS CHUCTEM CIIOCTEPEKEHHS Ta 3aXUCTy BiJl PaKeTHUX aTak, po3poOKy
3aXHMCHOT'O CIIOPS/DKEHHS Ta 1HII 3aX0/u Juis 3a0e3neyeHHs Oe3IeKH.

2. Peamizamisi TPOEKTIB COpPSAMOBAaHMX HAa 3aXHUCT KPUTHYHOI
iHppacTpykTypu Ta 3abe3nedeHHs ¢i3uuHOi Oe3nexu o00'ekTiB. Kputnuna
iH(pPpaCTPyKTypa OXOILTIOE Taki 00'€KTH, SIK eHEPreTHYHI MepexkKi, TPaHCIIOPTHA
iHppacTpyKTypa, KOMYHIKALilHI CHCTEMH, BOJOIIOCTa4aHHS, (PiHAHCOBI
ycranoBu Ta iHmi. Crogu BIITHOCSTBCS TPOSKTH INiABHUIINEHHS 3aXHUCTY
iHppacTpykTypn Big OomOapmyBaHb Ta BHOYXiB, 3MIITHCHHS CHCTEMH
KOHTpPOJIIO JIOCTYIly Ta YIpaBJiHHS BiABIIyBauaMH, a TaKOXX IPOBEACHHS
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pEryJIIpHUX TepeBipoK Oe3leKH Ta ayJMTiB, MiIBUILEHHS pe3epBYBaHHsS Ta
BiTHOBIIIOBAHOCTI KPUTHYHOI iHPPACTPyKTypH, mo0 3abe3rneunTy HagiiHICTh
Ta CTIMKICTh B pa3i HeOe3MeKH.

[lle oAHUM BaXKJIMBUM acleKTOM 3aXUCTy KPUTHYHOI IHQpacTpyKTypH €
3abesrneueHHsl KibepOesnekn. B ymoBax BiliHH MOXIMBiCTH KibepaTak Ta
BUTOKIB iH(opMarii 301IbIIYETHCS, TOMY HEOOXIIHO BXKMBATH 3aXOMiB IJIS
3axucTy iH(QOPMAIIITHAX CHCTEM Ta MEPEX BiJl HEOC3IIEYHUX BILIHBIB.

OpHUM 3 TIPUKIIAAIB HPOEKTY, CHPSMOBAHOIO Ha 3aXUCT KPUTHUYHOI
iH(ppacTpyKTYypH, MOXKe OyTH po3poOKa CHCTEMH MOHITOPHHTY Ta YIpPaBIiHHS
pU3MKaMHU Ul CGHEPreTMYHHX Mepexk. Llg cucrema Moxe J1OMOMOITH
BIICTeXYBAaTH MOXJIHMBI 3arpo3d, Taki sK Kkibepataknm abo TPUPOAHI
katacTpou, Ta MIBUAKO pearyBaTd Ha HHUX, 1100 3MCHIIMTH DHU3HKU Ta
MOTIepeINTH HeTaTUBHI HACII K.

3. Pearmizarist mpoeKTiB 3 oprafi3aimii JOCTaBKH MPOIYKTiB XapUyBaHHS,
MEIUKaMEHTIB, MEJUYHOI JONOMOI'H, JOCTYIy [0 WHTHOI BOJH, 3aco0iB
TiTi€HH, JOTiCTUKA TyMaHITapHOI JOITOMOTH JKepPTBaM BilfHH.

4. BinHOBJIEHHS Ta PEKOHCTPYKLis 3pyHHOBaHOI 1H(PACTPYKTYpH.
Cromy BiTHOCATBCS TPOEKTH 3 BiJHOBJIEHHS IIOPIT, MOCTIB, JYXKHTIOBUX Ta
KOMEpLIHHHUX OyaiBeib, CHEPreTHYHUX Ta KOMYHAIBHUX CHCTEM 1 iH.

5. Peauizariist mpoeKTiB 31 30epekeHHS EKOHOMIYHOT cTasiocTi. B ymoBax
BIfHM €KOHOMIYHA CTAJIICTh JIePKaBH MOXKe OyTH I1ij] 3arp03010, TOMY IPOEKTH,
CIpsIMOBaHI Ha 3a0e3Me4eHHs] eKOHOMIYHOT cTablnbHOCTI yxe Baxiusi. Cronu
BiTHOCSATBCS TPOCKTH 3 PO3BUTKY EKOHOMIKH, 3allydeHHsS I1HBECTHIIIH,
CTBOPEHHS HOBHMX pOOOYMX MICIhb Ta MIATPUMKH MAJIOTO Ta CEPEAHBOIO
Oi3Hecy.

6. Po3BuToK TexHoorii Ta iHHOBaLild. B ymMoBax BiiiHM BaskIMBO OyTH
TOTOBHM JI0 IIBHAKOTO Ta €(QEKTHBHOTO PO3BUTKY HOBUX TEXHOJOTIH Ta
inHOBamid. [IpoeKTH 3 pO3BUTKY HAyKH Ta TEXHOJOTIH 3a0e3meuyroTh YKpaiHi
nepesary B 0OpoTh0i 3 arpecopoM, PO3BHTOK BICHKOBOI TEXHIKH Ta 3aco0iB
3aXHCTy, a TaKOX PO3BUTOK Tamy3ed, sKi MOXYThb CTaTd KJIIOYOBUMH Y
MaiOyTHbOMY.

7. IlpoekTn cnpsMOBaHI Ha COMiaJbHY MIATPUMKY HaceneHHS. Cioan
MOXHa BIJIHECTH TIPOEKTH 3 OpraHi3auii IICHXOJOTiYHOI HiATPUMKH
HOCTPOXAANIUX 1 IX ONM3BKUX, CTBOPEHHS IPOrpaM 3 IIpaleBIAIlTYBaHHSI,
MiATOTOBKM Ta TEPEeMirOTOBKH, OpraHizamii KyJbTypHHX 1 CIIOPTHBHHX
3aXO0[IiB.

[IpoekTn B 30HI KOHQUTIKTY TIOBHHHI OyTH OpraHizoBaHi 3 ypaxyBaHHIM
0cO0JIMBOCTEH MICLIEBOCTI, MiCLIEBHX YMOB 1 HOTpeO HACEJICHHS.

Takum umHOM, BiifHa B YKpaiHi HETaTMBHO BIUIMBAa€E Ha peaji3alliio
0araTbOX IIPOEKTIB Ta IporpamM B KpaiHi, OCOOIMBO Ha TEPUTOPILX, SKi
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3HaXOJAThCSl B 30HI OoioBHX Aid. OpHAK AEsKi MPOEKTH, SIKI CHpPSMOBaHI Ha
3a0e3neueHHs Oe3MeKH, EHEePreTHYHMX CHCTEM Ta pPO3BUTOK PETiOHIB,
OTPUMYIOTh JIOJJATKOBY MiATPUMKY Ta ITOTEHIIiaJI 10 CTAlIOr0 PO3BUTKY.
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«SMART-FACTORIES» Y ICJSIBOEHHOMY BIJITHOBJIEHHI
YKPATHU

[licng 3akiH4ueHHS BiHM ypsn YKpaiHH IIOCTaHE Nepex CKIaIHUM
BUKJIMKOM CTOCOBHO IIBHJIKOTO IIICISIBOEHHOTO BiJHOBJEHHS KpaiHu. bimbme
POKYy TPOJOBXKYEThCS BiliHa B Hallildi KpaiHi, 3pyHHOBAaHO BEJIMKY KUIbKICTh
iHQPACTPYKTYpHUX OO0’ €KTIiB, 3aBOAIB, a ICHYIOUi BHPOOHHITBA, Y KpPalioMy
BUMAJIKY, IEPEHECEHO JI0 3aXiTHUX PEerioHIB YKpaiHu abo B3arali Ha TEpUTOpii
kpain €sporeiicsroro Corosy [1; 2; 3; 4].

Junst BITYM3HSHMX BUPOOHHMITB BUHHKIIA L€ OJHA pobiieMa — OiekayT
micis pociiickkux OombapayBaHb 3 KOBTHS 2022 poky 00’ €KTiB KPUTHIHOL
iHQpacTpyKTypu  YKpaiHM:  TEIUIOBUX Ta  KOMIIPECOPHHUX  CTaHIiH,
€HEePreTUYHNX CHUCTEM Ta 1HIMX 00 €KTIB eleKTporeHeparlii. Ik Ham BiJlOMO,
CHEpPris € OCHOBHHM KOMIOHEHTOM i OyIb-sIKOTO BHPOOHUITBA, SKE HE

1 KaHn. ekoH. HayK, JOUEHT Kadenpu MixHapomHoro MeHemkMmenty KHEY imeni
Baguma I'etbmana
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MoxuuBe Oe3 ii BukopucraHHs. Ha MiIKOHTPOJIBHUX TepUTOPIsX YKpaiHh
MPaKTUYHO 3YMUHIUIOCS OyAIBHHUIITBO Ta JOOYBHAa IPOMHCIIOBICTH, OCOOIMBO
MOCTPaKAAB METATYPriiHUA KOMIUIEKC BiJl 3aKPUTTSI MOPCBKMX MOPTIB Ta
OyiekayTy.

Tomy, mocTae NMUTaHHS, a 32 PaXyHOK SKUX TEXHOJIOTIH MOXKHA IIBUIKO
Ta e(pEeKTUBHO peaHIMyBaTd BUPOOHHMLTBO YKpaiHM OOpaBLIM IHHOBAaIiHHY
MOJIETTb PO3BHUTKY, IO 3a0e3MeYlTh KpaiHi JOBrOCTPOKOBE EKOHOMiYHE
3pocTaHHs?

IHO3eMHUM iHBECcTOpaM Ta Oi3HECY BiZIOMO, IO HABITH A0 BiifHH, BelnKa
KIJIBKICTh JIepKaBHUX MiIPHEMCTB 1 BADOOHUIITB KOPUCTYBAIIMCS 3aCTAPIIMIMHU
TEXHOJIOT1IMH, SIKi 3aTMIIFIINCH KPaiHi y CIIaJ0K IIe 3a PaIsTHChKUX JaciB. [l
VYKpaiHu IicIsIBOEHHa MOJENb EKOHOMIYHOIO pO3BUTKY HOTpeOyBaTHMe
BIPOBQ/DKEHHS 1HHOBAIiMHMX TexHojorii Iumyctpii 4:0 B ekocucremy,
3aMIHIOIOYH ICHYIOWi TEXHOIIOTii BHPOOHHWIITBA Ha HU(POBi. YKpaiHa — IIe
KJIaJii KOPHCHHUX KOMNAaJHH, Yepe3 IO iHBeCTYBaBIIN (piHAHCOBI HaJXO/PKEHHS
BiJ iX €KCHOPTY B CepBicHI Ta MU(POBI iHAYCTpil, MOXKHA JOCATTH 3HAYHOTO
€KOHOMIYHOTO pe3ysbTaTy Ta MEeperTH 10 BUPOOHMITBA I'OTOBOI NMPOAYKIi 3
BHCOKOIO JIOJIJAHOIO BapTICTIO. 3ayBa)XKMMO, IO BHPOOHMIITBO 3aBXIU OYJI0
MOLITOBXOM JUISI PO3BUTKY HAayKH Ta TEXHIKH, ITIJBHIIYIOYH IIBUAKICTH Ta
SIKICTh JKUTTS B CYCITLJIbCTBI.

Skmo B KpaiHi € pecypcHa 0a3a i ypsaoM HpOBOIUTHCS (iHAHCOBA
MIATPUMKA MICIEBUX BHPOOHMYMX KOMIIaHIH, TO € BEJIHKa BIPOTiIHICTH
CTBOPCHHSA HOBUX BHPOOHHIITB, SKi 32 OCHOBY CBOTO (DYHKI[IOHYBAaHHS OYIyTh
BUKOpHCTOBYBaTH 1(poBi TexHoorii [HxycTpii 4:0. OxHUM 13 TakuX pillleHb
€ BukopuctanHs KoHmenty «SMART-factory» («posymHa» ¢abpuka) mis
MICISIBOEHHOTO BIJHOBJCHHS YKpalHW, IO HANACTh 3MOTY HaImiid KpaiHi
mepe3amyCTUTH 3acTapiiii BupoOHmui cuctemu. Texnomorii Iumycrpii 4:0
(hopMyrOTH HOBY epy il BHPOOHHKIB, IO Hece 3a COOOK HOBI MiAXOIHW 1O
BUPOOHHYMX Oi3HEC-IIpoleciB Ha OCHOBI 1udpoBUx TexHouorii. [nmycrpis 4:0
Ha/a€ TIEBHUH piBEHb aBTOHOMIil MallMHAM Ta BIPTyalbHHM CHCTEMaM, SKi
MOCTIHHO PpO3BUBAIOTHCS Ta 3a0€3NedyloTh HOBI OUIbII BHCOKI piBHI
aBTOMaTH3aIil 1t BUpoOHUUTB. Enmoxy iHHOBamiifHMX TexHousorii IHaycTpii
4:0 MoXXHa OXapaKTEepU3yBaTH TAKUMH TPEHAAMH, SIK-0T: 2inepKOHEKMUBHICMb,
asmoHoMHIcmb, agmomamusayis, inmezpayis [6].

Konnent «SMART-factory», mo ¢yHKIIOHye Ha OCHOBI TEXHOJOTiH
Iumyctpii 4:0, noyaB BigirpaBaTH BaXKJIMBY POJIb Y BUPOOHHYOMY Oi3Heci 1yist
3a0e3MeueHHs] KOHKYPEHTO3/IaTHOCTI BHUIYCKaeMOi MPOIYKII Ha TI00aIbHIX
puHkax. «SMART-factory»  posrismaerscsi  sIK  30CepeDKEHHS  Ha
TINepKOHEKTHBHOCTI BCiX KOMIIOHCHTIB BHPOOHHYOI CHCTEMH Ta szapa
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NPUHHATTS pillIeHb SIK €JMHE 1Iije, a He K CHUCTEMY, LIO IOJiIeHa Ha OKpeMi
¢byHKIioHaTbHI GizHec-oquHwMII [6].

BupoOHukw, siki BIPOBaKYIOTh iHHOBaiiHI TexHouoril Inaycrpii 4:0
BIIKPMBAIOTh HOBI MOJKJIMBOCTI JJIsl CBOTO Oi3Hecy. 3 ABISIOTHCSA HOBI MiAXOH
II0/1I0 PO3POOKH, BUPOOHUITBA MPOJIYKTIB, MPOJaXKiB, JIAHIIOTIB MOCTAaYaHHS,
NpU SKAX KOMIaHil 37aTHi TpaHchopMyBaTd CBOI icHYIodi Oi3Hec-mMozeni,
pO3po0IATH HOBi JIiHIT TPOAYKTIB Ta IPONOHYBATH PHHKY KacTOMi30BaHi
MIPOIYKTH.

SAx 3a3Hagarore mepmonpoximmi Iamyctpii 4:0, daxiBuoi kommaHii
«Samsungy», «Bosch», «Volkswagen» Ta iH., BIpPOBaKCHHS IHHOBAI[IHHUX
TEXHOJIOTIH B iXHI BHpPOOHWYI CHUCTEMH MHO3BOJIMIIO 3HU3UMU BUPOOHHUI
BUTpaTH, BUKOPUCTAHHS pecypciB (BOAM, €HEpril), BUKUIN BYTJIEKUCIIOTO Ta3zy,
yac BHPOOHHMIITBA MPOAYKINI, MPOCTOI OONagHaHHS, OpaKy MOpOIYyKINi Ta
niosuwumu TPUOYTKOBICTh, ©(EKTHUBHICTH, TEPMIH POOOTH OOJaJHAHHS,
Oe3reKy poOITHUKIB Ta 3aI0BOJICHOCTI KIIEHTIB Bif mpoaykry [5].

3 mouarky, po3Butok «SMART-factory» crupascst suimie Ha [HTEpHET
peueid, SIKMH IIBUIKO MOIIMPUBCS cepell KoMIaHii-BupoOHMKiB. KoHuermis
[IpomucnoBoro [HTepHETY peyeil y BUPOOHUIITBI TICHO TIOB’s3aHA 3 BEITMKUMHU
JAaHUMH Ta 3aCTOCYHKaMH. I|HTeNeKTyajbHI MpPHUCTPOi Ta JOJATKU II0
MiAKIIOYeHi Yyepe3 [HTepHeT H03BOJSIFOTH MO-1HIIOMY HOAWBUTUCH HA OYAb-SIKY
orepariiro, ska BifOyBaeThCs Ha 3aBoi (BUpOOHMITBI). [laHi, 110 reHepyIOThCs
B «pexuUMi OHJaWH» 24/7 BKa3ylOTh Ha pEIbHMH CTaH YCTaTKyBaHHS,
MIPUMIIIEHB, MPAIiBHUKIB, 10 JO3BOJISIE ONEPATUBHO OTPHUMYBATH aKTyaJbHY
iH(opMaIlifo 3 BHPOOHHIITBA TON-MEHEIKMEHTY Uil MPUHHATTS IIBHIKUX
CTpaTEeTiYHUX PIllICHb.

Ane 1e He €IUHa TEXHOJIOTiS, IO Ma€ BHpIlIanbHE 3HAYCHHS IS
po3BuTky «SMART-factory», ska ocHOBaHa Ha HaOOpi iHHOBAIIHHUX
texHonorid Iamycrpii 4:0. Kpim [IpomucnoBoro IaTepHETY pedeit, ocHosoro
ona «SMART-factory» € Taki TeXHONOTII: wmyynuil inmenexkm, aoumueHe
B8UPOOHUYMBO, OONOBHEHA pedbHICb, Oe3NiIOMmHI MPAHCNOPMHI  3acoou,
Benuxi  Oami,  kibep-@izuuni  cucmemu, yu@posi  OBIUHUKU,  OPOHU,
pobomomexnixa, 5G ma xmaphi obuucnenns [5].

[TizcymoByI0uM, MOJKHa CKa3aTH, 110 TIOEJHAHHS JEKITBKOX 3a3HaYCHUX
TexHoJorid cTBoproe KoHment «SMART-factory», ske Oe3mperneaeHTHO
dopMye OCHOBHY MOJIETh IMQPPOBHX Oi3HEC-TPOLECIB I MacOBOTO
BupoOHuITBa. To6TO, «SMART-factory» € Bucoko-nudposoro (hadbpukow 3
aBTOMAaTH30BAHNMHM IHTENEKTyaJbHAMH BHPOOHMYMMH CHCTEMaMH, /¢ NaHi
Oe3nepebiiHO IUPKYJIIOIOTh MDK BHPOOHMYMMHM IIGHTpaMH Ta odicamu
YIpaBIiHHS.
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OTKe, MICISBOEHHE BiTHOBIICHHSI YKpaiHHU Ta repe3aryck BUPOOHHYMX
CHCTEM B OCHOBHHX c(epax BITIM3HSHOI €KOHOMIKH (CITbChKE TOCIIONApCTBO,
OyniBHULTBO, 1OOyBHA MPOMHCIIOBICTD, METAIYPriYHUI KOMIUIEKC) HOBHHHE
IPyHTYBaTHCsS TIIbKM Ha  peamizauii  koHuenty  «SMART-factory».
BrpoOHHITBO — € OJJHUM 3 HAalBaYIIMBIMIMX E€JIEMEHTIB PO3BUTKY CKOHOMIKH,
SKe MPUAYyMao JIoACTBO. [Jisl mojaNbIinX HAyKOBUX MOIIYKIB Oy/Je LiKaBUM
JMOCHDKeHHST  B3aeMmo3anexHocTi «SMART-factory» i3 «SMART-Grid»
crcTeMaMH y MICIsBOEHHIH BigOyj0Bi YKpaiHu.
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VJIK 004.738.5 Crpynrap A. B.%, Ilimcenko I'.T1.2

THCTPYMEHTAPII SEO B KOHTEKTCTI PO3BUTKY
HAYKO-METPUYHUX BA3 JAHUX TA IHAIEKCY
HOUTYBAHHA

B poGoTi po3risiHyTo B3a€MO3B’SI30K Mik iHCTpymeHrtapiem SEO
(Search Engine Optimization) Ta po3BUTKOM HayKO-METPHUYHHX 0a3 JaHHX Ta
iHICKCIB IUTyBaHHA. JIOCHIDKEHHS 30CEpeIDKEHE Ha TOMY, SK MOXKHA
BuKopucToByBaTH SEO-IHCTpYMEHTH Ui MOJINIIEHHS BUAAMOCTI HAYKOBUX
OCTIDKCHh B IHTCpHETI Ta INIBUINCHHS IXHBOI IIMTOBAHOCTI. Y CTaTTi
pO3TIIAAIOTECS OCHOBHI iHCTpyMeHTH SEO, Taki Sk minbip KIFOYOBUX CIIB,
ONTHUMi3allisi KOHTEHTY Ta MOCHIAaHb, Ta iX BIUIMB HAa MOKA3HUKH HAYKOBOT
IUSUTBHOCTI, Taki K iHACKC nuTyBaHHs. JoBemeHno, mo BukopuctanHs SEO-
IHCTPYMEHTIB MOKE€ JOTIOMOTTH HayKOBUM IOCIITHAKAM 301TBIINTH KUTBKICTH
LUTYBaHb IXHIX MyOJiKaIlii, 110, B CBOIO Yepry, MOXKE MO3UTHBHO BILUTUHYTH Ha
TXHIO HAYKOBY Kap €py Ta BU3HAHHSI.

Kirouogi ciioBa: SEO, Ahrefs, ingekc muTyBaHHs, HayKOMeTprdHa 0asa,
MOIIYK.

VY cyyacHOMY CBITI BipTyaJbHHH NPOCTIp € OJHMM 3 HalBaXKIIMBILINX
IHCTpYMEHTIB A pO3BUTKY Oi3Hecy, MPOCYBaHHS OpEHMIB Ta IIiJABHIICHHS
BimBigyBaHocti caitiB. [lomykoBa ontumizamis (SEO) e omgaum 3
HalBOXJIMBIMINX [HCTPYMEHTIB UIS JOCATHEHHA LuX wined. OmHak, s
nocsirHeHHst yerixy B SEO, HeoOXigHO BOJIOXNITH SKICHUM IHCTpyMEHTapieM
JUTA aHAJIi3y Ta OLIHKU CaWTiB.

Binkputrss BeO-caiiTy — me oaHA 3 HAWBaXIMBIIUX IIiNIel Oyab-sKO1
opranizauii. [HTEpHET € omHMM 3 HaWOLIBbLI ePEKTUBHUX IHCTPYMEHTIB ISt
peKIaMu Ta TpoAaxy HpoaykTiB i mocmyr. Sk BusHadae T. Baciok «SEO-
onTuMizauis — [ii, CKepoBaHi Ha MONIMIICHHsS. BUIUMOCTI CalTy B MOIIYKOBUX
cHCTeMax 3a TEMAaTHWYHHMH 3aluTaMH KOpPHUCTYBadiB 1, SK HACHiJOK,
30UIBIIEHHS LTLOBOTO TpadiKy, 10 HAIXOIUTH 13 MONIYKOBUX cucTem» [1].

H. Jlpokina 3a3Hayae, MO «HWUHI NMPOCYBaHHS CAaWTy B IOIIYKOBUX
chUCTEeMaX € OJHMM 3 HalHe]eKTHBHINIMX CIOCcO0IB 3aly4eHHsS WiJIbOBOI
ayauropii. 3 orysny Ha e SEO 3 Ko)KHMM JTHEM NPUBEPTAE yBary JOCIIAHUKIB,

! Kanj. Hayk i3 coIiaNbHUX KOMyHiKalliif, 3aCTYITHHK TUPEKTOpa 3 HAYKOBOi POBOTH,
Jlep>xaBHa HayKOBO-TEeXHiuHa 6ibmioTeka YkpaiHu

2 KaH/l. €KOH. HayK, CTapIumii HayKOBHil CHiBpOOITHHK, J[epkaBHa HAyKOBO-TEXHIYHA
6i0miorexa YkpaiHu.
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METOIO0 SIKMX € PO3pOOJICHHsI HOBHX METOIB Ta 3aco0iB Juid ii aBTOMAaTH3aLlii.
OcHOBHA MeTa — OTPHUMAaHHS MaKCHMaJbHOrO e(eKTy BiI IOTeHIIHHOI
ayaurtopii caidty» [2].

Ha mamy mymky, SEO (Search Engine Optimization) — 1i¢ mporec
onTuMizanii BeO-CaliTy JUIl IIJBHINEHHS HOTO BHIMMOCTI B ITONIYKOBHX
cucremax, Takux sk Google, Bing, Yahoo ta inmri. SEO mo3soinsie Be6-caiitam
3aifiMaTH BHCOKI MiCIi B pe3yjbTarax IOLIYKY 3a IHEBHHUMH KIOYOBUMH
CJIOBaMH, 110 JI03BOJISIE 3aiTy4yaTy OUIbILE BiJ[BiyBaviB Ha CaMT.

«SEO onrtumizarisi HaJeKUTh IO KIFOYOBUX EIEMEHTIB MapKETHHTOBOi
CTpaTerii B IHTEPHETI, OCKUIbKH JO03BOJIIE€ 3a0€3MCUYNUTH BHUCOKHIA pPIBCHb
3aTy4eHHS MOTEHIIIHHUX KITieHTiBY [3].

Binkpura Hayka 3HaXOIMTbCA Yy CTalii aKTHBHOI'O pO3BUTKY, 1
JOCIIHKEeHHs, Mo MicTaTh iH(opmMariro mpo SEO, MOXyTh OyTH KOPHCHHUMH
JUIA TIIBUMICHHS e(eKTUBHOCTI PO3MIIMIEHHS BeO-caliTy Ta pO3IMIUpPEHHS
aymutopii. BigkpuTta Hayka mnepeadadae coOO MEBHUH MigXiJ 10 HAYKOBUX
JOCIIDKEeHDb, KWW 3aCHOBAHWN Ha MPUHIMIAX JOCTYMHOCTI, BIIKPUTOCTI Ta
CriBIpali B HAyKOBiH amisuibHOCTI. PO3BHTOK Hayko-MeTpHuHHMX 0a3 JaHuX,
takux Ak Web of Science, Scopus ta Google Scholar, OUCI BaxxmmBuii st
3a0e3eueHHs] JIOCTYIHOCTI HayKoBoi iHdopMamii Ta OWIHKM HAyKOBOI
MPOJIYKTUBHOCTI. [HIEKC IMTYBaHHS B IMX 0a3ax JaHUX BiJIrpac BaXKJIHBY
pOJb Y BU3HAYCHHI aBTOPUTETY HAYKOBHX JIOCII/DKEHb Ta OLIHIII iX BIUIMBY Ha
HayKy Ta CYCILJIbCTBO.

«SEO abo iHmMMMH CIIOBaMH TONIYKOBA OMNTHMI3alis € BaKIUBOIO
iH(QOpMAIIIfHOI0 HAYKOI, sKa CTajga HEOOXIMHOW CKIAJ0BOK KOXHOI
IHTepHET-CTOPiHKH OyAb-KOTO IOpTaly, CalTy UM HayKO-METPHYHOi 0a3u
naHux» [4].

ITpoTe, po3BUTOK IHCTPYMEHTAPIIO IIPOCYBAHHS € TAKOXK BAKIUBUM I
BeO-TIOpPTaNiB, IO HAMAIOTh JOCTYI 10 HAyKOBOI iH(opMamii, OCKIIBKA
JI03BOJIsIE BeO-ITOpTaiaM MiJIBUIUTH BUJUMICTh CBOTO KOHTEHTY B MOIIYKOBUX
cucreMax, 3a0e3meuyroun OUThITy KIBKICTh BiIBiMyBa4iB Ta ITOKPAIICHHS
pedTuHry mopraity. Lle Takox mormomarae 3a0e3NneuuTy TOCTYIHICTh HAyKOBOT
iHdopmamii IS DIHPOKOi ayauTopii Ta MiABHIIMTH ii BIUIMB Ha HAyKy Ta
CYCIUIBCTBO.

Iactpymentn SEO nomomararoTh BeO-MalicTpaM Ta MapKeTojoram
aHaJTI3yBaTH Ta BJOCKOHAIIOBATH BeO-CaWT ISl JOCATHEHHs OiJbII BHCOKOT'O
pPEUTHHTY B IIOIIYKOBHX cucTeMax. Ha yBary 3aciiyroBye OIMH 3 HaWOUIbII
oMyJSIpHUX Ta ehekTUBHUX iHCTpyMeHTiB SEO — cepic Ahrefs, mo mo3Bomsie
BeO-MaiicTpaM Ta MapKeToJioraM BUKOHYBAaTH AETaJIbHUII aHaii3 BeO-caiiTy Ta
3HAWTH CIIOCOOM TOKpAIIEeHH HOTO PEUTHHTY B TIOMIYKOBUX CHCTEMaX.
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Ahrefs € KOMIUIGKCHMM I1HCTPYMEHTOM JUIS aHaNi3y CalTiB, SKHUH
I03BOJIsIE BeO-MalcTpaM Ta MapKeTOJNOraM [OCHTI[DKYBaTH Ta aHaIi3yBaTH
pecypcH I JOCSATHEHHsI O1IbII BUCOKOT'O PEHTHHTY B MOLIYKOBHX CHCTEMax.
BiH Hamae MOCTYI 10 BEIMKOI KiTBKOCTI JaHUX MPO BeO-CailTH, BKIIOYAIOYH
iH(OpMAIIifo PO IX KIFOYOBI CJIOBA, 30BHIIIHI IOCHIAHHS, aHAJ3 KOHKYPEHTIB
Ta 1HIIE.

OcHoBHi ¢yHKIII cepBicy Ahrefs Bkito4atoTs:

1. KirowoBi cnoBa: O03BOJSE JOCHIKYBAaTH KIFOYOBI CJIOBa, SIKi
BHKOPHCTOBYIOTHCSI B BeO-caiiTax Ta MOMIyKOBHX 3anurtax. KpiMm Toro, cepsic
HaJa€ 3MOTY 3HAXOIUTH HOBI KIIFOYOBI CJIOBA, SIKI MOXXYTh OYTH KOPHCHUMH
Juisl BeO-MaiicTpa B MOKpaIleHHI pEHTHHTY B TOLUIYKOBUX CUCTEMaX.

2. 30BHILIHI MOCWJIAHHS: JJO3BOJISIE QHAII3YBaTH 30BHIIIHI OCHJIaHHS,
sKi BeayTh Ha BeO-caidT. lle momomarae BeO-maiicTpaM BCTaHOBIIOBATH, SKi
CaliTH MTOCKITAIOTHCS Ha X CalT, Ta sIKi CTOPIHKU € HAHOUTBII epeKTHBHUMHE IS
o0y IOBH TTOCHIIaHb.

3. AHami3z  KOHKYpPCHTIB:  JIO3BOJIAE  aHaNi3yBaTH  BeO-caiiTu
KOHKYPEHTIB, 1110 JIolIoMarae BeO-MalicTpaM 3HalTH HOBI i€l ISl IIOKpaIleHHs
CBOiX CaiTiB Ta 60OPOTHOM 32 PUHKOBY YACTKY.

4. AmHami3 KOHTEHTY: AO3BOJIsIE€ BeO-MalicTpaM aHalli3yBaTH KOHTCHT Ha
ix BeO-caiiTax Ta MOPIBHIOBATH HOTO 3 KOHTEHTOM KOHKypeHTiB. L{e momomarae
BCTAHOBIIIOBATH, KU KOHTCHT € HAiOUIbII e(pEeKTHBHUM [UIsi MOKpAIEHHS
PEUTHHIY B ITOLTYKOBUX CHCTEMaX.

5. MoOHITOpHHI: /O03BOJSE MOHITOPUTH pEUTHHT BeO-caiity B
MOUTYKOBHX CHCTEMax Ta BUKOPHCTOBYBATH IO iH(POPMAMLIIO JUIs MOKPAIICHHS
JOTO PEUTHUHTY.

3a momomoroio Ahrefs, HayKoBII MOXYTh aHaJi3yBaTH IOCIHIKyBaHi
BeO-caliTh Ta BH3HAYaTH IX KIIOYOBI OCOOJIMBOCTI, HANpuWKiam, oOcsT
KOHTEHTY, JpKepena Tpadiky, peHTHHIM B IOIIYKOBHX CHCTEMax Ta IHIIE.
JletapHU aHANi3 LUX IOKa3HWKIB MOXKE JOIOMOITH HAyKOBLSIM BHSBUTH
TEHJICHIIiT Ta 3aKOHOMIPHOCTI, ITOB’s3aHi 3 PO3BHTKOM BeO-CalTiB y INMEBHUX
ramy3sX Ta BHKOPHCTOBYBATH OTPHMaHI [IaHi IS JOCHI[DKEHHS pPIi3HUX
COLlaJIbHUX Ta EKOHOMIYHUX IPOOIIEM.

Takum umaoM, SEO He mume chopuse MiABHIICHHIO TO3WIINH B
MOUIYKOBUX CHCTEMax BEO-TIOpTally, a i TaKOXX JIONIOMAarae B pO3BUTKY HAyKO-
METpUYHHX 0a3 JaHUX Ta IHIAEGKCY IUTYBaHHA, L0 € BAXJIUBUM IS
3a0e3neueHHs JOCTYITHOCTI Ta OILIHKA HayKoBOl iH(opMmarii, 3a0e3nedyroun
OiIBbIIY JOCTYITHICTB Ta MOMYJISIPU3AIlito 11 BIUIMB HAa HAYKY Ta CYyCIHiJIbCTBO.
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POJIb IHOOPMAIIMHUX TEXHOJIOI'T B COLIAJIBHIN TA
EKOHOMIYHINA C®EPAX B TPEH/II CIIPUSTHHS
€BPOIHTET PAIIII YKPATHN

Indopmaniiini Texuosorii (IT) BigirparoTh BaXIJIMBY poOjb y Cy4acHOMY
CBiTI Ta y 0aratbox cdepax HisUTBHOCTI JIOJICTBA, OCOOIHMBO y COMiaibHIN
chepi. Lli TexHosOrii aKTUBHO BHKOPUCTOBYIOTBCS JUIs  TTOJIMIIEHHS
PI3HOMAaHITHMX AaCIEKTiB CYCIJIBHOTO JKHTTSA BiJ OCBITH A0 3I0pOB’S Ta
JIO3BIJLIS.

ITy4Huii iHTENEKT, XMapHi 004nCIieHHs, Oe3reka uisi oMy Ta Oi3Hecy,
JIPOHH Ta IHTEPHET pevyeld — Iie JIMIe Jeski 3 po3poOOK, sKi ChOTOIHI
TpanchOpMyBaIH 1T Taly3i. Bennuesna KinbKicTh 1HGOpMAIlii BUPOOISIETHCS
MIOXBIWJIMHM, 1 JUI1 TOro, IMo0 QikcyBaTH, 30epiraTu, MTOIIHUPIOBATH TaKy
KiJIbKiCTh 1H(OpMaIlil, He0OXiJHE BUKOPUCTaHHS HOBUX TEXHOJIOTIH.

! Crynenrka rpymu M KH 2022-1, XHYMT imeni O. M. Beketosa
2 Kang. diz.-mar. Hayk, goueHt kadenpu KH ta IT, XHYMI imeni O. M. beketoBa
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VY couiansHoMy cektopi IT MokHa BUKOPHCTOBYBATH JUIsl TOKPAILICHHS
SIKOCT1 KHTTS JIFOZIEH 1 3a0€3MeUeHHs TOCTYITy A0 OCBITH Ta OXOPOHH 340pPOB'S.
Hanpukinan, BUKOpPHCTaHHS €JIEKTPOHHMX MEAMYHHUX KapTOK JIO3BOJISIE
MEIUYHUM MpalliBHUKaM LIBHJKO OTPUMYBATH JIOCTYN JIO HEOoOXigHol
iH(poOpMaIii Mpo MamieHTiB, a TAKOXK CTABUTH JiarHO3W Ta JIKYBaTH X OiIbII
e(EKTHBHO 1 TOYHO.

3 orAay Ha MOMiI JEKITPKOX OCTaHHIX POKIB raiy3b OCBITH HaWOiIbIIE
3a3Hasna BIUMBY [T. AKTUBHO BUKOPHCTOBYETHCS [HTEpHET Ta eNeKTPOHHI
3aco0u 3B’s3Ky y HaB4YaHHI. l[e KapAWHAIBEHO BIUTMBAE HA MOOYIOBY CTpaTerii
HABYAJTBHOTO MPOIIECY, HAaJae MOCTYI IO PI3HOMAHITHOI iH(OpMAIlii, I[iKaBuX
JIOCHITiB, QUCTAHIIIMHUX KyPCiB, 110 CIIPHsIE MiABUIIEHHIO PiBHA 3HaHb. Bee 11e
MOXe OyTH IOCTYITHHUM HE3aJe)KHO Bil Micusi mepeOyBaHHS CIIOKHBAYa
iH(opmarrii.

IaTepHeT Ta ENeKTPOHHI 3aco0M 3B'A3KYy JO3BOJSIOTH CTYJCHTaM
OTPUMYBATH JOCTYI 0 BEJIMKOI KITbKOCTI 1H(OpPMAILiT, 1110 J03BOJISAE IM OUIBII
e(eKTHBHO BHBYATH HOBI MaTepialy Ta ITiABHUIYBATH CBiil piBeHb 3HaHB. KpiM
TOr0, 3aCO0M EJEKTPOHHOI KOMYHIKaIlil JO3BOJISIIOTh BUKJIA/IaduaM Ta CTYAEHTaM
B3AaEMOJISATH Ta  CIUIKYBaTHCS OJWH 3  OJHUM  HE3aJeKHO  Bif
MICII€3HAXO/PKEHHS.

Indopmarniiiini  TexHOMOTiT BIIKPUBAIOTH HOBI MEPCIEKTHBU IS
TIOKpAILICHHS! 370pOB'S HaceJeHHS. 3 SBWIIMCS MOXIIMBOCTI BiJICTE)XYBaTH
MOKa3HUKH 370pOB’sl, CTEXKUTH 3a 3aXBOPIOBAHHSIMH, 3aIlIUCYBATHCS HAa IPUHOM
OHJaWH ab0 AWCTAHIIHHO KOHCYJIBTYBATHCS 3 JIKapsMH YH OTPUMYBaTH
€JIEKTPOHHI pelenTy Juis TPUI0aHHS JIIKIB B anTeL.

VY nmepxaBHOMY ympaBiiaHI [T 103BONSIOTH 3MiHCHIOBATH MOHITOPHHT
PI3HOMaHITHHX COLIaJbHAX TWPOLECIB 1 TOAIH, IIO CHpHUSE€ NPHUHHATTIO
OOTpYHTOBaHHX pillIeHb y Takux cdepax, SK EKOHOMiKa, OCBiTa, OXOpOHA
3M0poB’s Ta Oe3meka. 3aBIsIKM BHKOPHCTAHHIO iH(OpMamiiHMX TEXHOJIOTii
MOJXHA CKOPOTHTH Yac 1 BHTpaTd Ha 30ip, aHami3 i OOpOOKy HaHUX, IO
3a0e3nedye MBHUAKICT 1 ©(EeKTHUBHICTD MPHUHATTA pimeHs. JlepkaBa, Ha
nuIAXy A0 nudposizallii KpaiHu, Mae KOPEryBaTH Baly PUHKOBHX MEXaHi3MiB,
IoJaTh IHCTUTYLIHHI Ta 3aKOHOJABYI Oap’epW, 3alxydaTH BigIOBiIHI
IHBECTHIII{, CTUMYJIFOBaHHS PO3BUTKY IU(PPOBUX iHGPACTPyKTYp. [1]

Barato mrome#i BHKOPHUCTOBYIOTH iHGOPMAMIAHI  TEXHOJOrI s
BIJIIOYMHKY Ta pO3Bar, CIUIKYBaHHS 3 JAPY3sSIMH Ta POAMHOIO. [HTepHeT Ta
coljanbHi Mepexi J03BOJSIOTH HIBHAKO Ta JIETKO OTpHMYyBaTH iH(opmalito
PO Pi3HOMAHITHI KyJBTYpPHI 3aXOH, BUCTaBKH, KOHIEPTH Ta I1HII MOl 10
MOXYTb JIOTIOMOI'TH PO3LIMPUTH KPYro3ip Ta OTPUMaTH HOBi BPa)KEHHSI.

3aBnsgky iHGOPMAIMHAM TEXHOJNOTIIM MOXHA IIBHIKO Ta SKiCHO
oOmiHoBaTHCsl 1H(OpMaLi€l0 NMpo NMpoOieMH Ta TOPYLIEHHS NpaB JIOJEH,
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30MpaTy MiAMKUCH M NEeTULISIMH, OPraHi3oByBaTH MITHHTH Ta IPOTECTH i, IO
HE MEHII BAaXIJIMBO, BMITH OpraHi30BYBaTH 3yCTpidi BOJIOHTEpIB, 3HAXOIIYN
Oaxxatounx OE3KOIITOBHO HAJaTH CBOI MOCIYTH THM, XTO 1X OTpeodye.

B exonomini IT pmomomararoTh ONTHUMI3yBaTd Oi3HEC-TIPOIIECH,
CTBOPIOBATH HOBI po0o0di MicIsl Ta MiJBHUIIYBaTH KOHKYPEHTOCIIPOMOKHICTB.
Hanpukian, mnarGopMu eleKTpOHHOT KOMEpIi I03BOJISIFOTH KOMIIAHIsIM
NpOJiaBaTH TOBAapW Ta IIOCAYTM OHJIAH, PO3LIMPIOBATH DPHHKH 30yTy Ta
30iblIyBaTH NPHOYTKH. |HTENEeKTya bHI CUCTEMH YIpPaBIiHHS BUPOOHUIITBOM
MiIBUINYIOTh €(QEKTUBHICTh T'OCHOJApPIOBAaHHS, 3HIKYIOTh BHTPaTH Ta
MOKPAIIYIOTh SIKICTb HPOYKIII.

IT-cexTop € OmHUM i3 KIIOYOBHX Ui YKPaiHCBKOI €KOHOMIKH, TOMY
BiJlirpae BaXXJIMBY POJIb Y €BPOICHCHKIH iHTerpamii Hamol kpainu. [lo-mepire,
PO3BUTOK iHAYCTpii iHGOpPMAIiHHUX TEXHOJOTIH CHpUs€ 3MIIIHEHHIO
eKOHOMIKM VYKpaiHM Ta MiABHIICHHIO ii KOHKYPEHTOCHPOMOXHOCTI Ha
MDKHapOJHOMY PHHKY, HAJa€ JOCTYI IO HOBITHIX TexXHOJOrid. YkpaiHa
AKTHUBHO CIIBIPAITIOE 3 €BPONCHCHKUMH KpaiHamMu y cdepi iHpopMamifHuX
TEXHOJIOTiH, II0 POOUTH JOCTYITHHMMH IIE€pEeloBl TEXHOJIOTII Ta 3alydae
IHBECTHUII U1 PO3BUTKY IIBOT'O CEKTOPY.

3anydeHHs iHo3eMHUX iHBecTHLIH B IT-cexrop € ogHuM i3 mpiopuTeTiB
JIep’KaBHOI TIOJIITUKKM YKpaiHW 1 CHpHUsS€ PO3BUTKY MAajoro Ta CEpeAIHBOTO
6iznecy B IT-iHmycTpii. 3amydeHHsT €BPONEHCHKUX IHBECTHIINH TAKOX CHpHSE
MiZBUIECHHIO SKOCTI OcBiTW Ta miaroroBku IT-¢axiBmiB. IIpiopuTeTHIiCTH
chiBpoOiTHUIITBa YKpaiHn 3 €BporeiicekuM CHiBTOBapHCTBOM 1 HOTO
OKpEMHUMH Jiep)KaBaMHU-WIEHAMU 3yMOBJICHA THM, L0 CaMme€ L€ YIPYIOBaHHS
BU3HAUaTUME HANpPAMH CEKOHOMIYHOTO pPO3BHUTKY Ta 3abe3lnedyBaTUMe
MOJITUYHY CTaOUIBHICTE Ha €BpPONEHCHKOMY IIPOCTOPI Yy CEpeAHbO- Ta
JIOBrOCTPOKOBIH TIepCIieKTHBax. [2]

Inrerpaniss YkpaiHn BUMarae IOTpUMaHHS cTaHAapTiB i Bumor €C y
Kijbpkox cepax, BkiatouHo 3 IT. Posutok IT-iHdpacTpykTypu Ta HaBHYOK
ykpaincekux [T-axiBmiB momomarae 3a0€3MeUnTH BiAMOBITHICTE CTAHAAPTAM i
BuMoram €C.

IT-inHOBamLii MOXYTh CHPUATH PO3BUTKY IHIIUX CEKTOPIB €KOHOMIKH,
TaKMX SIK CIJIbChKE TOCHOAAPCTBO, MEAWIMHA, TpaHcHopT Tomo. Hanpukman,
BUKODHCTAHHS CY4YaCHHX TEXHOJOIIA Ui IMIIBUIICHHS C(QEKTHBHOCTI
CUIBCBKOT'O TOCIIOJIApCTBA MOXKE OYTH BaXXJIMBUM YMHHHKOM BCTYIy YKpaiHU
no €Bporneiicskoro Corosy.

€BpoiHTerpalisi TakoXK ITiIBUIIATH BAMOTH O AKOCTi Ta Oesmeku IT-
NPOJYKTIB, CTUMYJIOBaTHME pO3BUTOK IH(pacTpykTypu Ta mpodeciiinnit
PO3BHTOK. YKpaiHa aKTHBHO IIPALIOE HaJl IIPUBEICHHSIM CBOTO 3aKOHOJABCTBA
y BIANOBIIHICTH 10 3aKOHOJaBcTBa €Bporeiickkoro Coro3y, MO CIPHATHME
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rapMoHi3alil IpaBui Ta CTBOPSHHIO KOM(OPTHUX yMOB Juisi mignpuemcts IT-
iHmyCTpil.

[Ipouec iHTerpamii TakoX Jonomarae yKpaiHCBKUM  (axiBLsM
MpAIfoBaTH B €BPOINEHCHKUX KOMIIAHISIX Ta MPOEKTaX, IiJBHMIIYIOUN pPiBEHb
3HaHb Ta JocBixy B IT-cextopi. Lle, B cBOIO Uepry, Moke CTaTH CTUMYJIOM JUIst
PO3BUTKY HAlliOHAIBHOIO pPHHKY Mpani Ta MiABUIICHHS pPIBHA JKUTTA
YKpaiHCHKUX (PaxiBILiB.

TakuM YHMHOM, €BPOIEHCHKA IHTErpaIlisi MA€ BEIMKHA MOTEHINAT st
po3Butky IT-immyctpii VYkpaiHu, o0 MOXeE TIIO3UTHBHO BIUIMHYTH Ha
E€KOHOMIYHUI PO3BUTOK KpaiHM Ta 3a0e3MeYHuTH i KOHKYPEHTOCIPOMOXKHICTh
Ha MDKHapogHoMmy puHKY. PosButok IT-iHmyctpii B Ykpaini Moxke CyTTEBO
BIUIMHYTH Ha IiHTerpamito KpaiHu B €Bpory, 3a0e3neyuBmIM 11 yCIIIHY
IHTETpallif0 B eKOHOMIYHHUN TIPOCTip €Bponeiicbkol CHigbHOTH.

CIIUCOK BUKOPUCTAHOI JIITEPATYPH
1.YKPATHA — KPAIHA 3 PO3BUHYTOIO LIU®POBOIO
EKOHOMIKOIO - [EnextponHuii pecypc] — Pexxum noctymy:
https://strategy.uifuture.org/kraina-z-rozvinutoyu-cifrovoyu-ekonomikoyu.html
2. .M. Munenko «Micue 1 poss YKpaiHM B IOJITHLI €BPOIEHCHKOTO
COI03Y» - [EnextponHwmit pecype] - Pexmm JIOCTYITY:
https://core.ac.uk/download/pdf/42033211.pdf
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CEKIIA 1 MOAEJIIOBAHHS, AHAJII3 TA OIITUMI3AIIA
CKIIAJHUX CUCTEM

VJIK 004.94: 69.003.13: 336.49  Jlinok B.O.}, Xanmxksn O.B.%, Cizosa H.J.3

TH®OPMAIIIMHI TEXHOJIOT'TT MOJEJIOBAHHA
OCBITHBOI'O NIPOLECY

KimrouoBumu  texmonorismu  XXI  CTONITTA, M0 Ha HaHOMMKYI
JecsaTHpiuus OyAyTh OCHOBHMMH JIBUTYHaMH HayKOBO-TEXHIYHOI'O NPOIECY, €
iHndopMamiifHi TeXHOJOTiH, a iH(QopMaTH3aLis OCBITH € YacTHHOK I[OTO
JI00aTBHOTO MPOIIECy.

AKTyanmpHOIO TPOOJIEMOI0 CBOTONICHHS € pPO3poOKa TaKWX OCBITHIX
TEXHOJIOTIH, sIKi 3/1aTHI MOJEpPHI3yBaTH TpaauLiiiHi (OpMHU HaBYaHHS 3 METOIO
MiIBUIIIEHHS PiBHS HaBYATLHOTO MPOIIECY Y OCBITHHOMY CEPEIOBHIII.

CiTOBa TpakTHKa pPO3BUTKY Ta BHUKOPHUCTAHHSI iH(OpMAIiifHO-
komyHikamiitaux Texnonorid (IKT) B ocBiTi JeMOHCTpYyE TEHAESHIIIO 10 3MIHU
TpamuIiHHIX (GopM opraHi3arlii OCBITHBOTO MPOIecy B yMOBaX iH(OPMALiHHOTO
cycninbersa [1].

B wmuHymTOMYy OCBITHIH Tmpollec pO3TIAAaBcsi SIK  BiJOKpeMIICHE
3aCTOCYBaHHSI CHCTEMH, W10 CKiajgajacs i3 TpaAWLIMHOrO HaBYaHHA |1
NpakTHYHO ©O€3 3aCTOCYBaHHS EJIEKTPOHHOTO HaBYaHHSA. 3 4YacoM 3
BIIPOBA/DKCHHAM  TEXHOJIOTIYHMX  IHHOBAaIllii B  Cy4acHOMY HaBYaHHI
BIIPOBAJMJIACS 3MilllaHA CHUCTEMA, KOJM B TPAJUIIHHOMY OCBITHROMY IpOIIECi
3 SBHJIMCSL CJIEMEHTH eJICKTPOHHOTO HaB4aHHsA. B MaiiOyTHROMY 3MiliaHe
HaBYaHHS BUTICHWUTH 3HA4YHYy 4YaCTHHY TpaJMIliiiHOro, mepeara Oyne 3a
SJIEKTPOHHUM HaBUYaHHSM.

PerpocniekTuBHMI aHaJi3 IpOLECY BIPOBA/VKEHHS 1 BUKOPHCTAHHS
3ac00iB  OOYMCITIOBAJIBHOI TEXHIKM Ta KOMI'IOTEPHHX TEXHOJOTiH Yy
HABYAJIHHOMY IPOIIECi TO3BOJHB BUIUIMTH TPU eTamy iH(pOpMaTh3amii OCBITH
(YMOBHO Ha3BaHi €JEKTPOHI3ali€r0, KOMI'TOTepu3allielo Ta iHopmaru3zaiieo
OCBITHBOTO TIPOIIECY).

Ieprmii eTar iHpopMaTH3anii OCBITH (elekTpoHizaiis)
XapaKTepU3yBaBCs IMUPOKAM BIPOBA/KCHHSM EIEKTPOHHUX 3aco0iB i
OOYMCITIOBAJIbHOT TEXHIKM B MpPOLEC IIATOTOBKH CTYJEHTIB CHOYaTKY
TeXHIYHHUX creniagbHocTed (kiHenp 50-x - modatok 60-x pokiB), a MOTIM

! Crynent rpynu KomnH 2019-1, XHYMT imeni O. M. Bekerosa
2 Ctynent rpynu KomnH 2019-1, XHYMT imeni O. M. Bexerosa
8 J1 -p diz.-mar. Hayk, npod. kadeapu KH ta IT, XHYMTI imeni O. M. Beketosa
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ryMaHiTapHUX creuianbHocTeil (kiHenp 60-x - mouarok 70-x pokiB) i
MIPUITyCKaB HABYAHHS OCHOBAM alTOPUTMI3allil 1 IMporpaMyBaHHsS, €JIEMEHTIB
anreOpH JIOT1KKM, MaTeMaTHYHOro MozentoBanHs Ha EOM.

[oniOumit  minxig  mepenbadaB  (opMyBaHHS Y  CTYJCHTIB
ITOPUTMIYHOTO  CTWJIIO ~ MUCIICHHS, OBOJIOAIHHS  JCSKUMH  MOBaMu
nporpaMyBaHHsI, OCBO€HHS YyMiHb pobortn Ha EOM 3a nonomororo
00YHCITIOBAIEHO-IOTIYHUX allTOPUTMIB.

BigHocHO Mana IMpOXYKTHUBHICTH KOMITIOTEPIB TOIO 4Yacy, BiACYTHICTh
3py4YHHEX y poOOTi, iIHTYITHBHO 3pO3yMINUX Ul 3BHYAHOTO KOpHCTyBada (HE
mporpamicra) 1 Imo MaroTh JpYyXHiH iHTepdeiic mporpamMHHX 3acobiB He
CHOPUSIIM IITUPOKOMY BHKOPHCTAHHIO OOYMCIIIOBAJIbHOI TEXHIKH B cdepi
TYMaHITapHOi OCBITH.

Hpyruii eran indopmaruzaiii ocBiTH (KOMI'IoTepu3aiis) (3 cepeauHu
70-x pokiB mo 90-Ti pOKW) TMOB'S3aHUK 3 TOSBOI OUIBII MOTYKHUX
KOMIT'IOTEpIB, MPOrpaMHOro 3abe3leueHHs, 0 Mae JApYXHiH iHTepdeiic, i
XapaKTEpU3Y€eThCS B TEPIIy UYEPry BUKOPHCTAHHSIM MAiaJOrOBOI B3a€MOIIl
JIIOMHU 3 KOMIT'toTepoM. CTyZIeHTH SIK Cy0'€KTH OCBITHBOTO MPOLECY BIIEpIIe
OTpUMAJIH MOKJIMBICTb, MPAIIOI0YN HA KOMIT'IOTEPI, B3AEMOIISITH 3 MOJCISIMU -
"3acTynnHUKaMu'" peajibHUX 00'€KTIB i, [0 HAMrOJIOBHIIIE, KepyBaTh 00'€KTaMH
BuBuYcHHs. KOMO''OTepHI OCBITHI TEXHOJIOTii JO3BOJWJIA Ha OCHOBI
MOJICTIOBaHHS JOCHIANTH Pi3HI (XiMiuHI, (i3n4Hi, coLiaJibHi, NMeAaroriyHi i
T.1.) mpouecu 1 sBuma. KoMmm'torepHa TeXHiKa cTana BUCTYNATH B SIKOCTI
MOTYXHOTO 3aco0y HaBYaHHS y CKJaJi aBTOMAaTH30BAaHUX CHCTEM pI3HOTO
CTyHEHsl IHTeJIeKTyalbHOCTI. Y  cdepi oOcBiTH Bce Oinplie  cranu
BHKOPHCTOBYBATHCA aBTOMAaTH30BaHI CUCTEMH HaBYaHHS, KOHTPOIIO 3HaHb Ta
YIpaBIiHHS HABYAJIBHAM MTPOLIECOM.

Tperi#i, cyuyacHu#i, eran iH(opMaTH3amii OCBITH XapaKTEPHU3YETHCA
BUKOPHCTaHHSAM HOTY)XHHUX I€PCOHAIBHUX KOMI'IOTEPIB, UIBHIAKOAIIOUHX
HaKONHMYyBayiB BEJIMKOI €MHOCTI, HOBHX iHpOopMaLiHHIX i
TEIEKOMYHIKAIIfHNX TEXHOJIOTiH, MyJIbTUMENia-TeXHONOTiH 1 BipTyaabHOI
peanbHOCTI, a TakoXK (PiT0COPCHKUM OCMHCIIEHHSIM Ipoliecy iHdopmaru3aii

Indopmaruzaliiss OCBITH BUMarae BIPOBaKEHHS Y BHIIY OCBITY
IHHOBAIIHHKUX 32 3MICTOM METOIB, 3ac00iB Ta (opM npodeciitHOT MiATOTOBKU
MaiOyTHIX (axiBiiB HOBOI (opmallii, CTBOPEHHs MOTYKHOI IH(pOpPMAIIAHOT
iHQpPacTpyKTypd y BHIIMX HaBYaJbHUX 3aKiIajaXx 3  PO3BHHEHHUM
iH(pOPMAaIIfHO-KOMII'FOTEpHHM HaBUAJILHUM CEPEIOBHUIIEM, BIPOBAKCHHS
[HTEepHET-TEXHOJIOTIH, ENEeKTPOHHOIO HaBYaHHS, KOMYHIKAIIHHUX MeEpex
(T100aMpHMX, HAI[IOHAEHUX, JIOKAJTBHUX).

3MIHIOETBCSI 3MICT OCBITH, METOAUKH Ta JUAAKTHYHI ITIIXOIH.
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OTKe, CydaCHUMH CBITOBUMH TEHJCHIISIMH PO3BUTKY iH(poOpMaTH3amil
OCBITH €:

- CTBOPEHHS €JIMHOTO OCBITHBOTO IIPOCTODY;

- aKTHMBHE 3alpOBa/PKEHHS HOBHUX 3aCO0IB Ta METOMIB HaBYaHHSI, IO
OpieHTOBaHI Ha BUKOPHCTaHHS 1HYOPMAIIHHUX TEXHOJIOTIH;

- CcUHTe3 3aco0iB Ta METOMAIB TPAAULIHHONO Ta KOMII IOTEPHOrO
HaBYaHHS;

- CTBOPEHHS CHCTEMH BHIIEPEIDKAI0UO0] OCBITH;

- BUHHUKHCHHS HOBOTO HANpsSMKy OisTIBHOCTI BHKJIagada — pPO3poOKa
iH(pOpMaIIHHUX TEXHOJIOT1H HaABYaHHS Ta MPOrPaMHO-METOJUYHUX KOMILIEKCIB;
3MiHa 3MICTy TiSUTFHOCTI BHKJIafada: 3 «PernpoAayKTopa» 3HaHBb 10 PO3POOHHKA
HOBOI TEXHOJIOTI (III0 3 OMHOTO OOKY, IMiJBHIIY€E HOrO TBOPYY aKTHBHICTH, a 3
IHIIOTO MOTPeOYy€E BUCOKOTO PiBHSA TEXHOJIOTTYHOI T METOAWYIHOI MiATOTOBKH) ;

- (opMyBaHHS CHCTEMH O€3NEepepBHOTO HABYAHHS SK YHIBEpCATBHOI
GhopMH iSTIBHOCTI, IO COPSAMOBaHA HA IMOCTIHHHMI PO3BHTOK OCOOHCTOCTI
MPOTATOM BCHOTO KHTTSL.

VY cyuacHOMy pO3yMiHHI iH(OpMaliliHa OCBITHS TEXHOJOTIS — Le
MeJaroriyHa TeXHOJIOTis, sSKa BUKOPHCTOBYE CIEIiaibHI CIIOCOOH, TIporpamHi
Ta TEXHiYHI 3acobum  (KiHO-, Bife€o-, ayAio3aco0m, KOMII IOTEpH,
TENEKOMYHIKAIlIiHI Mepexi) mis podotn 3 iHpopMaliern. Y3arajabHCHO,
OCHOBHI iH(opMamliiiHi TEeXHOJIOTII, IO BHKOPHCTOBYIOTBCS B IIpOIECi
BUKJIaIaHHS MO>KHA TOAUTUTA HAa TPU KaTEropii:

iHTepaKTHBHI (ayIiOBi3yalbHi HOCIT);

KOMIT IOT€pHE HaBYaHH (BKIIIOUAIOYH 3aCO0M MYJIBTHMEIa);

3aco0u TenekoMyHiKamii (BizeokoHpepeHtlii, popymu TOIIO).

Jlo OCHOBHHX TIepeBar iCTOTHHX IepeBar BUKOPUCTAHHS KOMITIOTEPHUX
TEXHOJIOTi{ B HABYAHHI IepeI TPAAULIHHAMH 3aHATTAMHU BiTHOCUTh HACTYITHE!

1. imdopmamiiiHi TEXHONOTii 3HAYHO PO3MIHUPIOIOTE MOMJIHBOCTI
npeja'sBIeHHsT HaByalbHOI iH(opMauii. 3acTocyBaHHs KOJIbopy, TIpadiku,
3BYKY, BCiX Cy4acHHX 3acO0iB BiJICOTEXHIKH JTO3BOJISIE BiATBOPIOBATH PEANbHY
00CTaHOBKY isJIbHOCTI;

2. KOMIT'IOTEp J03BOJISIE ICTOTHO IiIBUIIUTH MOTHBAIIO CTYICHTIB N0
HaByaHHS. MOTHBaMLis MiJBUIIYETHCS 32 PaXyHOK 3aCTOCYBAaHHS aJeKBaTHOTO
3a0XOYCHHSI IPABWIBHUX PIlICHDb 3aB/aHb.

3. IKT BraryioTb Yy4HIB y HaBYaJbHHUH IIpOIEC, CHPUSIIOUU
SKHAMIIMPIIOMY PO3KPUTTIO 1X 3410HOCTEH, aKTHBI3aIll pO3yMOBOT JisITBHOCTI;

4. BUKOpHUCTaHHS 1HQOPMAIIITHIX TEXHOJIOTiH B HABYAJHHOMY IpOIlECi
30UIBIIyE MOJMIIMBOCTI ITOCTAHOBKM HABYAIBHHMX 3aBJaHb 1 YIPaBIiHHA
mporiecoM ix BUpimeHHs . KoMm'toTepu 103BOJSAIOTE OyIyBaTH Ta aHANI3yBaTH
MOJIEITI Pi3HUX MPEIAMETIB, CUTYAIIiH, STBUIII.
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5. iHpopMariiiiHi TEXHOJIOTIT JO3BOJISIFOTH SIKICHO 3MIHIOBATH KOHTPOJIb
IiSUTBHOCTI  YYHIB, 3a0e3ledyroud NpH I[bOMY THYYKICTh YIPaBIiHHA
HaBYAJILHUM IIPOLIECOM.

6. Komm'torep cnpusie ¢opMmyBaHHiO B yuHIB peduekcii. HaBuanbHa
mporpama Jla€ MOXJIMBICT YYHSM HAOYHO YSBUTH pPE3YJBTAaT CBOIX [iM,
BU3HAUUTH €Tall y BUPIIICHHI 3aBJIaHHs, HA SKOMY OyJia 3po0JieHa ITOMMIIKA, 1
BUIIPABUTH il.

B Crpareriunomy miani iHdopmarusanii Ykpainu 3HauHe Micue [2],
cepell IHIIMX NHTaHb, BiOBEACHO PO3BHUTKY 1 BIIPOBADKEHHIO  OCBITHHOTO
npouecy B YkpaiHi y iHdopmauiiiHuii mpocTip Iep)kaBH, €IUHOI CHCTEMH
JIMCTAHIITHOTO HABYaHHS, a TAKOX BHUKOPHCTAHHIO Cy4aCHOTO €IEKTPOHHOTO
JIOKYMEHTOO00ITy B HaBYaJIbHOMY IPOIIECI.

Ha puc.l HaBemeHO cxeMy AOKYMEHTOOOIry y HaBYaIbHOMY Ipoleci
VHIBEpCHUTETY.

o

4+

+

HasuaneHui naan

3aity 3
naGopaTopHux Po6iT

Kypcoal po6oTi Exzamern

l

HMypran Exsamenauifina
akanemiuHol rpynn sinomicTe

AvecTauiiina
siaomicTe

l

3anikosa siaomicre

Pucynox 1 — Cxema eeKTpoHHOTO TOKYMEHTOOO0ITY HaBYaIIFHOTO TIPOIIECY B
YHIBEpPCUTETI

CIIMCOK BUKOPUCTAHOI JITEPATYPH

1 BbBaiidys OJ. Kyssma K.T. OOuucioBanibHa TEXHOJOTIS
MOJICITIOBaHHs TIporiecy HaBuauHs// Mar. mox. — 2011,Ne 2 (25).— C. 41-45.
https://actualproblems.dp.ua/index.php/APAIT/article/download/8/8
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2 Bypmencekuii P.B., Cizoa H.JI. Anani3 po3Butky iHndopmariiiino —
KOMYHIKaI[ifHIX TexXHOJorii y cdepi ocBitm VYkpainu// Marepiaau
MDKHApogHOT KOH(epeHIil «AKTyaqbHI IUTAHHS PO3BUTKY CY4acHOI
eKOHOMIKHM, YOpaBliHHS Ta ajamiHictpyBaHHa. —  Kwuis::TaBpilicbkuit
HamioHanbHUH yHiBepcuteT iMmeHi B.I. Bepnancekoro, 2019.— C.122-126.
http://dspace.wunu.edu.ua/bitstream/
316497/38206/1/%D0%A2%D0%9D%D0%A3_%D0%BA%D0%BE%D0%B
D%D1%84%D0%B5%D1%80%D0%B5%D0%BD%D1%86%D1%96%D1%
8F_%D0%B4%D0%B5%D0%BA%D0%B0%D0%B1%D1%80%D1%8C_201
9_%D0%A7.%202.pdf

V]IK 519.677 3i6opos LK., Kenyak T.A.2

CIBPUHUI METOJ ONTUMIBALI HA OCHOBI
MOJIEJIIOBAHHSI LITYYHOI IMYHHOI CHCTEMH TA POIO
YACTOK

ABtopamu panime [l] OyB 3amponOHOBaHWI aNTOPUTM PO3B’S3aHHSI
3a7a4 KOMOiHaTOpHOI Ta Oe3nepepBHOI YMOBHOI ontuMiszauii, HazBanuii HISF,
OCHOBaHHMU Ha MOJENIOBAaHHI IITYYHUX IMYHHHX CHCTeM. BTiMm, 3acTocyBaHHS
JTAHOTO aITOPUTMY MO0 psAy 3ajad MOKaszalo psii mpoOsieM, IMOB’S3aHHUX 3
HEMOXJIMBICTIO OJTHO3HAYHOTO BHOOPY KEPYIOUHMX IMapaMeTpiB alroOpuTMy Ta
HOro BENUKY OOYMCIIOBAIBHY pPECYPCOEMHICTh JUIS IIPOCTOPIB  BEIHMKOI
po3MmipHocTi. Binrak, akryanpHOIO € 3ajada riOpuamsanii po3rIISIHYTOrO
METOAY 3 IHIMMMH BiJOMUMH €(EKTHBHHMH METOJAMH ONITHUMI3allii, 0coOIMBO
JUISL IIACHOTO MIPOCTOPY.

MeTo0 poGoTH € po3poOKa Ta PEKOMEHJAMis IIOAO0 HaJallTyBaHHS
napaMeTpiB OPUTiHAIBHOTO TiOPHIHOTO aJIrOPUTMY TII00IBHOI oNTHMI3amii Ha
OCHOBI METOJy IUTY4HOI IMyHHOI CMCTeMH Ta MeToay poro dacTuHOK (Particle
Swarm Optimization, PSO) [2]. Merox PSO o0panuii uepe3 iioro
e(EeKTUBHICT, y TOWYKY TIJIO0AJbHOTO ONTUMYMY B 0OaraToBHMipHOMY
nificHoMy mpocTopi Ta BimHOCHY mpoctoTy. Came i (akTopu 0O0yMOBIIOIOTH
Horo yacte 3aCTOCYBaHHs y SIKOCTiI 6a30BOr0 MeTO/y INpH MoOyAoBi Oararbox
ribpuam3arniii [3, 4].

Krnacuunuii anroput™m onTHMizalii, OCHOBaHMH Ha MOJIEIIOBaHHI
IMYHHO{ CHCTEMHU JIIOJINHH, CIIUPAETHCS HA KIIACHYHI €BOJIOIIIHI ONIepaTopH:

! Acnipanr, rp. 122a-20-1, HTY «/{HilIpOBChKa MOJITEXHIKa»
2 Kauz. TexH. HayK, 3aBifyBad Kaeapu kadegpH CHCTEMHOTO aHalizy i yHpaBIiHHS
HTYVY «/IHINpOBCHKa MO TEXHiKa»
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- T'enepariist BUnIagKoBUX pillieHb B 00JIACTI MOLIYKY;

- OmiHKa TPHCTOCOBAHOCTI 3a LITHOBOIO (DYHKIi€IO, fKa Hepexdadae
ypaxyBaHHS 0OMEXEHB;

- KioHyBaHHS KpamuxX MPEACTABHUKIB TOKOJIHHS B  KIJIBKOCTI
MPONOPIIiiHIN TPHCTOCOBAHOCTI;

- BunankoBa MyTallis KJIOHIB 3BOPOTHO ITPOIOPIIiiHA TPHCTOCOBAHOCTI;

- OHOBJICHHS TOMYJIAIIi HA OCHOBI IPUCTOCOBAHOCTI 3 JOITOBHCHHSIM
BHIIAKOBAMH OCOOMHAMU;

- CruckaHHA TOMyIAMii 3 ypaxyBaHHAM HEOOXimHOTO  piBHA
BIAMIHHOCTI M OCOOMHAaMH.

Came ocTaHHIH KPOK € OCOONMBICTIO anrOpuUTMy, IO 3amodirae Horo
mepeJacHii 301KHOCTI.

Bognouac B Meroni PSO y k0HOT0 TOITYKOBOTO areHTa € A0JaTKOBa
XapaKTePUCTHKA: KpiM KoopauHaTu X(t) SK MOTOYHOTO PO3B'S3KYy B MOMEHT
yacy t, IOIIYKOBHH areHT Mae BEeKTOp MBUAKOCTI V(t) SK HampsMoK
MalOyTHBOTO TEpEeMIllleHHs Ha HACTyIHid itepamii. HoBa Touka (pimeHHS
3aj1a4i) 3HAXOAATHCS SIK ONEPETHS 3 JI0JIaBaHHIM BEKTOpa IIBUIKOCTI:

X(t+1) = X(£) + V(6). @)

IIpu boMy BBaxaeThCs, 110 KOXKEH MOLIYKOBUI areHT 3HAE:

* CBOI MOTOYHE TOJIOKEHHS Ta 3HAYCHHS LUTHOBOI (QYHKLII B LBOMY
nonoxenHi: X(t), F(X(t));

* Haiikpalle 3 pileHb, 3HAHIEHNX HUM 3a yac momyky: Xy, F(X,);

* HaliKpalue pilleHHs, 3Hall/ICHe BCIM POEM 3a Yac ouyKy: X, F E:Xy).

CyTp alTOpUTMy TOJNATaE B TOMY, MO0 HAa KOXXHOMY Kpomi t s
KOKHOTO eJIEMeHTy poto i = 1 ... otpumaru V;(t):

Vi) =a - Vi(t—1) + b~ (X,(0) —X,(1)) + ¢~ (X,(1) —X,(0)), (2)

ne a,b,c — Tak 3BaHI COLIAJILHO-KOTHITHBHI JIOBipui Koe(dilieHTH (MOXYTb
3MIHIOBATHCS B TIpOIECi POOOTH aNropuTMy, TPH IHOMY & BiOIOBiZae 3a
30epeKeHHs PYXy 1 Ha3WBAEThCS Crieliaiizamniero, b Biamosigae 3a 1oBipy cobi
I 3BETBCSA HOCTAIBTi€l0, a C HA3MBAETHCS POHOBOIO MOPAJUIIO 1 BIAMOBiOae 3a
CXWJIBHICTB 1HJMBIIB JOBIPATH OJUH OJJHOMY.

Otpumane 3a (2) 3HaueHHS IOBUAKOCTI JO3BOJSIE  KOXHOMY
MIOLIYKOBOMY areHTy 3iiiicHIOBaTH nepexin 3a (1).

B ocHOBy 3ampornoHOBaHOrO TiOPHIHOTO alrOpUTMY TOKIIAJAIOTHCS
KJTacH4Hi Kpoku metoxy PSO Ta aBa 3amo3uWy4eHHS 3 METOIY MOJCIFOBaHHS
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MITYYHUX IMyHHHX CUCTEM: MOJIUI TOMYJISLI] HA TPYIH 31 3MaraHHsAM MiX HUMHU
Ta 3aCTOCYBaHHS CTHUCHEHHS TIOMYJAMii 3 METOX TPOTHAil 301KHOCTI.
3arajbpHUI BUTIISLI 3aIIPOIIOHOBAHOT'O AJITOPUTMY HACTYITHUH:

Kpok 1. InimiamizyBatu piif, mo Mictute M rpynm wactuHok 3 N
NOIIYKOBUX AareHTIB y KOXHIA, TaKAM YHHOM, L0 BCl Xpp, i =1..N
MPEACTaBHUKU Tpynu 1t = 1 ... M 3HAXOAATHCS B OKOJII BHUIAJAKOBOI TOUKH xipm,
TOJII K CaMi Ii TOYKH JJIsI KOJKHOI 3 TpyH SKOMOora OifbIle BiAgajieHi oJHa Bij
OJIHOT 3 METOI0 MAaKCHMAaJbHOTO OXOIUICHHS 00JacTi NMPHITyCTHMHUX 3HA4YCHB.
Jliist KOXKHOT 3 YacTOK 3reHepyBaTH BHIIAJKOBHU HANpPSIMOK pyXy. JIYMIBHUK
irepauiii t = 0. JliuunbHuKK nporpamis noknactu C; = 0,j = 1. M.

Kpoxk 2. OOumcnuty 3HAa4YeHHS MLiAbOBOI (YHKIII A KOXKHOTO
npeACTaBHUKA poro. OHOBUTH X} sIK Kpallle 3HAYeHHs B IPyI Ta X, K Kpaie
PIMICHHS JUTA POIO 3arajoM.

Kpoxk 3. PoiioBuii mouryk — BCi MOLIYKOBI areHTH 3AIHCHIOIOTH PyX 3a
(1) Ta (2). Ilpu 1pOMYy 3HIACHIOETBCA TOCTIHHUN KOHTPOJb PO3IBOTY
MOITYKOBUX ar¢HTIB BiJl CBOET TPYITH — SIKIIIO BiJICTAHB BiJl KOTOCH 3 arc¢HTIB BiJ
IIEHTPY Mac BJIACHOI TPYIH CTa€e OUIBIIOI0, HDK JO IEHTPY Mac iHIIOI TPYIIH,
HOro TOBEpTAlOTh B M€ NEHTp, a BEKTOpP IIBUIKOCTI 3MIHIOIOTH Ha
MPOTHIICKHUI. AHAIOTIYHO KOHTPOJIOETHCS BUKOHAHHS OOMEKEHBb B 3ajadax
YMOBHOI ONTHMI3alii: HOIIYKOBHUH areHT CTa€ Ha Kpail 001acTi MpUIyCTHMHX
3Ha4eHb, a HOro BEKTOp WIBUAKOCTI oOepTaerbesi. JIYMIBHUK iTepaliid
t=1t+ 1L

Kpok 4. Sxmo nHomep iTepamii KpaTHHH Z (TmapaMeTp alropurMmy),
3MIACHUTHA B KOXHIN TPYIi CTUCHEHHS IMOMYJIALIl, 3aMIHUBIINA HAATO CXOXi
YAaCTHHKU Ha BUIAJKOBI B OKOJII JIiJiepa TPYIH, IHAKIIIe KPOK 5.

Kpok 5. Skumo nomep itepauii kparauit (z-f), ne f — mapamerp
ITOPUTMY, BUKOHATH 3MaraHHs IpyIl poro Mix co0oro.

Kpox 5.1. B xoxuii rpymi m =1..M BU3HaYUTH KpaIIoro
MPEACTABHUKA X post-

Kpok 5.2. CopryBatn Tpynu 3a LiIbOBOIO (DYHKII€I0 HalKpamux
MPEACTaBHUKIB KOKHOI 3 TPYIL.

Kpok 5.3. I'pymi, sika 3aifHsia OCTaHHE MiCIe, DOAATH JIYMIbHUK
nporpawis C; = C; + 1. I'pymi, sixa 3aiiHsiia nepuie Micue, CKUHYTH JiYAIbHAK
nopasoxk B 0.

Kpok 5.4. Slkmo skace rpyna Habpana C; = Cpay A€ Cpgy
napaMeTp ajJropuTMy, Tpyny po3dopmyBaTH, i NMpeICTaBHUKIB PO3NOAITIHTH
0 IHIIUX TPyTax.
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Kpok 6. SIkio noTodHe 4uciio rpyn OijiblIe HIX OJHa, EPEXOIUMO JI0
KpOKY 2, iHaKIIle — BUBEJCHHS B SIKOCTi PIllIEHHS KPAIOoro 3HAYCHHS, BiJOMOTO
IpyIi-IIepEMOKHUIII.

BigbHUME NapameTpamMH BUKIAJCHOTO ajJrOpUTMYy € 4ucio Trpyn M,
po3Mip KoxHOI 13 rpyn N, yacToTa 3acTOCYBaHHS oOmeparii JOKIBHIX 3MaraHb
f, wacTtoTa cTHCKaHB 3 OHOBICHHSM T'PYI POIO Z Ta MAaKCHMAaJbHA JOMYCTHMA
KiJBbKiCTh MporpamiB C,,.. PasoMm 3 TuM, y (2) BaXXIMBUMH IapaMeTpaMu €
koediienTr @, b Ta C HpU CKIAMOBUX INBUAKOCTI, IO BiAMNOBIAAOTH 32
IHEepIiio, PyX 10 BJACHOI'O Kpauloro pilIeHHsI 1 Kpamioro sl BCbOTO POIO
BIJIIIOB1THO.

Jns oTpuMaHHS ONTUMAIBHUX 3HA4Y€Hb ITapaMETPiB 3aIPOITOHOBAHOTO
anroputMy OyB MPOBEACHUH OOYHCIIOBAIBHUN €KCIIEPUMEHT, KU IONATaB y
HacTynHOMy. 3razani mapamerpu (&, b, ¢, N, M, z, f, C,,,,) KooyBamucs sk
HEBIZIOMi KOOpAWHATH B 3aJa4i ONTHUMI3allil, SKa BUPINIyBajacs KIACHYHOIO
€BOJIIOLIIHHOIO  CTpaTeri€lo 3 IOBTOPHUM 3allyCKOM 3  BHIIQJKOBHUMH
MOYATKOBHMH 3HAYCHHSAMH 1 OOMEKCHHSIMH Ha KOOPAWHATH, SIKi 3a3HA4YcHI B
Tabnuui 1.

B sxocti mineoBoi ¢yHKIii Oyno oOpaHO DOOYTOK BiAXWIICHHS Bif
Harepes BiZIOMOTO IJI00aJIbHOTO ONTUMYMY JEKUIBKOX CTaHAAPTHUX TECTOBHX
GyHKIOIA Ha KIIBKICTH iTepalriif, BHUTpadyeHy IS 3HAXOMKEHHS pIlICHHS.
PesynbraT ycepaHIOBaBCS IPH MOBTOPHOMY 3aIyCKy PO3IJISIHYTOT'O ajrOPUTMY
B Pi3HIl MIPHOCTI NPOCTOPY pillieHb. 3aIPOIOHOBAHOMY AJITOPUTMY HEOOX1THO
Oyuo 3HaiiTn rno6anbHi MiHiMymu ¢ysKkuii Exmi, Pacrpirina Ta I'piBanka [2]
IIpyU KiIbKoCTi BUMIpiB 2, 5 Ta 10.

PesympraTn, ycepemHeni mo 10 3amyckax TIpH OJHAKOBiiT MipHOCTI
NPOCTOPY Ta OJHAKOBHMX HaJAIITYBaHHSIX EBOJIIOLIMHOI CcTparerii, Takox
HaBexeHi B Tabmummi 1. JlificHi 3HaueHHsS M TapaMmeTpiB, IO O3HAYAIOTH
KiJIBKICTh IMKIIB Ta KiJIBKICTB iTepauiid, Oyin OKpyTJIeHi.

Tabmuusg 1 — OnTuMisamist mapaMeTpiB 3aIPOIIOHOBAHOTO AJITOPUTMY
IMapamerp a b C MIN|T|z|Cpax
Hwmxnaa mexa 0,5 0,3 0,3 313|122 2
Bepxus mexka 2 2 2 30]30|50]50] 25
OTpumMaHe 3HaUEHHS 0,7308 | 1,4618 | 1,4819 | 9 |14| 3 |11] 4(5)

BuCHOBKH: 3anpOITIOHOBAHO AITOPUTM ONTUMI3alil JOBUIBHOI (QYHKIIT
y 6araToBUMipHOMY HIICHOMY IPOCTOpI, KU BTLTIOE MIAXOIN POIO YaCTOK Ta
WTYy4YyHO! IMyHHOI cucremu. IIpoBeaeHO OCIHIIKEHHS 3 METOI BHU3HAUYCHHS
ONTHMAaJbHUX HAJAlITyBaHb alrOPUTMYy. B mojanpmioMy axTyanbHHM
0aunTBCS 3aCTOCYBAaHHS BHKIJIAQICHOTO alrOPUTMY IS PO3B’S3aHHS 3a1ad
ONTUMI3allil TEXHOJIOTIYHUX TPOLECIB Y METAITyPriilHOMY BUPOOHHIITBI.
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AHAJII3 HIHOYTBOPEHHS TA ABTOMATHU3ANLIA
TOPTIBEJIBHOI JIIAJIbHOCTI HA PUHKY
JEHEHTPAJII3OBAHUX HEB3A€MO3AMIHHUX AKTUBIB

Punok nmemnentpanizoBanux HeB3aemMo3aMiHHHX akTHBIB (NFT) € HOBUM
Ta MBUIKO3MIHHHM PUHKOM, SIKHI TIPOIIOHY€E HOB1 MOYKIIMBOCTI JUISl TOPTIBIIi.

NFT a6o Non-Fungible Token [1] — me mmdpoBuit aktus, 110
BUKOPHCTOBYE OJIOKYEHH ISl 3a0€3eUeHHs] HEMOBTOPHOCTI Ta HEMiAPOOHOCTI.
Koxxen NFT wMmae yHikanpHui ineHTH(IKATOp, SIKMH 03BOJSIE BU3HAYATH
BJIACHUKA Ta ICTOPIIO TPAH3AKIIIH 3 IIM aKTHBOM.

Opnniero 3 ronmoBHux mnepeBar NFT € yHikaibHe Ta BIacHHUIIbKE
IpeACTaBICHHS IM(POBUX akTuBIB. l[le mae MOXIMBICTD XyHOKHHKAM,
My3MKaHTaM Ta IHIIMM TBOPILSIM CTBOPIOBATH Ta MpOJAABaTH CBOi IM(POBI
TBOpH, SKi MOXYTh MAaTH 3HAYHy IIHHICTE IS KOJIEKI[IOHEpiB Ta
IIaHYBaJIbHUKIB.

NFT no3Bomnsie 3a0€3MeUnTH aBTEHTUYHICTh TaKWX IU(POBHUX aKTHBIB,
gk ¢ororpadii Ta Bigeo. Lle Moxke Oyt kopucHmM I QoTorpadis,
JKYPHAJTICTIB Ta IHIIUX MEPCOH, sIKi XO4yTh 3aXUCTHTH CBOT IIU(POBI TBOPH Bis
MiApOOKH Ta HECAHKIIIOHOBAHOTO BHWKOpHCTaHHA. [loTeHmiHUME cdepamu
BukopuctanHsi NFT e: mucrenrBo ta Mysuka (sl mpojaxy Ta OOMiHY

! Crynent HTY «JIHINPOBCHKa MOJITEXHIKaY
2 Kaup. ¢i3.-Mat. HayK, JOUEHT KadelpH CHCTEMHOTO aHamizy i ympasmimEs HTY
«/IHIPOBCHKA TOJIITEXHIKa»
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YHIKaJIBHUX TBOPIB), CIIOPT (VIS MPOJAXy Ta OOMIHY CHOPTUBHHX ITaM'sITOK Ta
pexopaiB), irpu (s mpoaxKy Ta OOMiHY YHIKQIFHUX iTPOBHX €JIEMEHTIB) Ta,
HaBiTh, HepyxoMmicTb (I Mpojaxy Ta OOMIHY BJIACHMLBKMX IIpaB Ha
HepyxoMmicTs) [1].

Punox NFT € mepcnekTHBHMM PHHKOM, SIKUM INIBHUAKO PO3BHUBAETHCA.
Moro cxnammicTh 010 ONTHMI3alii TOPriBeIbHOT DisSIBHOCTI MOXKE 3aJIeKaTH
Bil piBHS aBTOMAaTH3aIlii Ta CTaHNAPTHU3aIlil MPOIECiB Ta MPOTOKOJIB, IIO
BUKOPHCTOBYIOThCS. Ha choromuimuid aens Oarato miatdopm miast NFT
MAaIOTh BIJIACHI IPOTOKOINH Ta iHTepdeiicu mporpamyBanHs ponaTkiB (API), sxi
MOXYTh CIIPHSTH ONTHMIi3allii TopriBeabHUX nponeciB. OnHak, Ha puHKy NFT
TaKOXX 1CHY€ BENHKa KUTBKICTh PI3SHOMAHITHHX CTaHIAPTIB Ta MPOTOKOIIB, fKi
MOXYTh YCKJIQJIHIOBaTH IPOLEC ONTUMI3alii Ta cTaHAapTU3allil TOPTiBeIbHUX
nporieciB. B 1isioMy, CKIamHICTh MIOA0 ONTHUMI3allii TOPTiBENBbHOT MisITLHOCTI
Ha puHKy NFT 3anexuTh Big KOHKPETHHX YMOB Ta IUIaT(GopM, a TaKOX Bif
PIBHSI TEXHOJIOTIYHOI TOTOBHOCT] YYaCHUKIB PHHKY.

Bbazosuit npuammn niHoytBopeHHs NFT [2] — Bu3HaueHHs IiH Ha OCHOBI
noruty Ta npono3unii Ha puHKy NFT. fkmio nomur Ha neBuuit NFT Bummii 3a
HWOTO MPOTO3MWIIiI0, TO IiHA 3a3BWyail 3pocraec. HaBmaku, SKIIO MPOMO3UILSL
MIEPEBHILYE ITOMNT, iHA MOXE 3HIKYBATHCS.

Jlana poOoTa mpUCBSYCHA PO3POOIl CKCIIEPTHOT CUCTEMH ISl aHali3y
LIHOYTBOPEHHSI Ha IaHOMY pHWHKY, SKa BpaxOBYBaTUME pIi3HI aCHEKTH Ta
¢dakropy, 10 BIUIMBaIOTH Ha wHiHY. OCHOBHOI METOH IaHOi poOOTH €
CTBOPEHHS TPOTPaMHOTO 3a0E3MeYeHHs, CIPOMOXXHOTO CaMOCTIHHO BECTH
TOPTiBENBHY AiSUIBHICTH Ta IPUHOCUTH PHOYTOK.

Bimomo, mo excrmepTHi CHCTEMH 3[aTHI aHAIi3yBaTH BEJHKI OOCITH
JTAaHUX Ta POOWTH BHCHOBKHM Ha OCHOBI BBEJCHOI'O KOPHCTYBa4deM JOCBiTy Ta
3HaHb [2]. 7 BUKOPUCTAaHHS EKCIEPTHHUX cHcTeM B (popmyBanHi 1iH Ha NFT,
CIOYaTKy BH3HA4YaeThCs Habip miHOyTBOproroumx (akrtopiB. Lli dakTopu
MOXYTb OyTH pi3Hi Juist pisHux tuniB NFT, Hanpuknan, ajist TBOpiB MUCTELTBA
(axTopaMu MOXYTh OyTH aBTOPCTBO, CTHIIb, ICTOPIS MPOAAXKIB, MOMYISPHICTH
Tomio. Jlani mpoBoAMTHCS aHali3 nuX (GakTopiB Ta GOpMYBaHHS PEeKOMEHAIN
mono ImiHd. Hampukiaa, ekcmepTHa cucTeMa MOXKe BpPaxOBYBAaTH iCTOPIIO
npojaxiB Ta nomyispHicts NFT, mo6 3anponoHyBaTH peKOMEHIALiHy LiHY
mns HoBoro NFT Ha puHKy. EkcnepTHi cucTeMH HamalOTh MOXIIMBICTD
IIPOBEJCHHS MOHITOPUHIY pPUHKY Ta IpOrHO3yBaHHS 3MiH wLiH Ha NFT,
aHaJIi3yl04M pi3HI EKOHOMIYHI Ta colialbHi (PaKTOPH, TaKi K KUIBKICTh HOBHX
NFT, momynsipHicTs aBTOpIiB Ta iHMHUX (DaKTOPIiB, IO MOXYTh BIUIMBAaTH Ha
L[iHY, Ta HAJaBaTH PEKOMEHIAIIT 11010 MAallOyTHEOTO PYXY IliH HA PUHKY.

[lepeBaraMn BUKOPHCTaHHS €KCIEPTHHX CHCTEM Yy TOPTiBENbHIN
nistteHOCTI Ha puHKY NFT €, mo-nepiie, MOMXJIMBICTh 3HMXKEHHS pu3HKiB. Ilo-
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Jpyre, MOXJIMBICTH HPOBEICHHS MOHITOPUHIY BEJIMKOI KUIBKOCTI PHHKIB
OTHOYACHO Ta aHAJNI3yBaTH [aHI B peaJbHOMY 4Yaci, IO JO3BOJISIE IIBHIKO
NpUAMaTH PillIeHHs! Ta ONTUMAIBHO PO3IOAUIATH Kamitan Mix pizHuMu NFT.

Jis cTBOpPEHHS €KCIIepTHOI CHCTeMH Ha MOBi Java BHKOPHCTOBYIOTHCS
pi3Hi iHCTpymeHTH Ta OiOmioreku, Taki sik Drools, Jess, abo JExpert. Lli
IHCTPYMEHTH JIO3BOJIIIOTH CTBOPIOBATM NpaBWia Ta 0a3W 3HaHb, WIO
320e3MeYyI0Th POOOTY CHCTEMH.

Otmxe, BHUKODHCTaHHs EKCIIEPTHHX CHCTEM Ha MoBi Java Moxe
JIOTIOMOTTA aBTOMAaTH3YBaTH TOPriBeNbHY HisuTbHICTE Ha puHKy NFT Ta
3HM3UTH PU3MKU B IPOLECI TOPTiB. 3aCTOCYBAHHS TaKMX CHCTEM JO3BOJISIE
PO3MIUPHUTH MOKIIMBOCTI Ta MiABUIIUTH €(peKTUBHICT TOPTiBEIBHOI AiIIBHOCTI
Ha puHKY NFT.

CIIUCOK BUKOPUCTAHOI JIITEPATYPH
1. Non-fungible tokens (NFT) [Enexkrpounuii pecypc] // ethereum.org. —
2023. — Pesxum moctytry 1o pecypey: https://ethereum.org/en/nft/.
2. Joseph C. Giarratano. Expert Systems: Principles and Programming,
Fourth Edition / Joseph C. Giarratano, Gary D. Riley., 2004. — 288 c. — (4).

VJIK 504.3.054 Inbina JI. B.Y, mayk. kepisn. Yc C. A2

AHAJII3 CTAHY ATMOC®EPHOI'O ITOBITPSI
YKPAIHU

VY cy4yacHOMy CBiTi 1yxe Oararo mpo0iem, siKi MoTpeOyroTh HeraiHoOro
BHpimeHHs. J{0 HUX BIIHOCSTHCS TaKi aCeKTH, SK BHYTPIIIHBO- i 30BHIIIHBO-
MOJITUYHI, EKOHOMIYHI, KYJIBTYpHI, @ TAKOXK €KOJIOT1UHi.

OcHOBHMM 3a0pyJHIOBa4eM aTrMOc(epHOro MOBITpsS B YKpaiHi €
MPOMHUCIIOBICTE: BOHA POOUTH Maibke BABIWI OiNbIIe MIKiIIMBUX BUKHIIB, HIK
aBTOTpaHCHOPT (BiAMOBiAHO 65 1 35 %).

Cepen  TpOMHCIOBHX  OO'€KTIB  OCHOBHMMH  3a0pyIHIOBadaMH
aTMOC(epHOTo TOBITPS € MIAIPUEMCTBA TETIIOCHEPTeTHKH (61M3bK0 29 % ycix
IIKiITMBUX BUKHIIB y arMocdepy). 3aramoMm, Ha paxyHOK CHEPTrEeTHYHOI,
METaIypriiHOi Ta BYTiUIbHOI IIPOMHUCIIOBOCTI MOXKHA BiJHECTH BiIHOBiIHO 33,
25 1 23 % ycix 3a0pyIHIOIOUMX PEYOBHH, IO BHKHIAIOTHECA B aTMocdepy,
MiAMpUEMCTB XiMigHOT Ta HadTOXiMidHOI mpomumcioBocti — 3 %. Tomy

! Crynentka rpymu 124-19-2, HTY «/lninposceka IosiTexHikay»
2 Kanp. ¢iz.-mar. Hayk, npodecop kadeapu Kadeapyu CUCTEMHOTO aHalli3y i yrpaBITiHHS
HTYVY «/IHINpOBCHKa MO TEXHiKa»
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HA/JI3BUYAHO BAXKJIMBO CIIJKYBAaTH 3a OOCATOM BHKHJIB 1 BYaCHO BUAUISATH
KOIITH Ha MOJIMIICHAS CUTYAIii.

Mema 0ocnioscenns: NOCHIANTH 3B’S30K MDK BUTpaTaMH Ha OXOPOHY
HaBKOJIMIIHBOT'O CEPEZOBHIIA | CTAHOM aTMOC(HEPHOTO MOBITPSL.

BuxigHumMu maHUMH JUIS TOCHIKCHHS Oyiau nmaHi [ oJoBHOTrO
YIpaBIiHHS CTATUCTHKK y J{HINponeTpoBchkiii oomacTi [1].

JuinponerpoBckka obnacTh 3aiimae mronty 31 923 km? i3 HacCENeHHAM Y
3 176 Tucsu oci6 (3a manumu Ha 1 ciuns 2020 poky). Maibke KoxeH
HACeNICHU ITyHKT BUKOHY€E CBOIO, BAXKIIUBY, POJb, OyIb TO MPOMHUCIOBICTh YU
curbchke rocnopapceTBo. llel perion BinoMui CBOIM BHJIOOYTKOM KOPHCHHX
KOIAJIMH Ta PO3BHHEHOI0 TpoMHUCIOBicTIO. Omxe mpobneMa 3acMideHHS
JOBKUIJIA BigXoJaMu BHPOOHUIITBA,a caMe: 3aCMIYeHHS BOJH, IPYHTY 1 TIOBITpPS
€ nyxe akryaipHowoo [1]. Ilpuibomy 3a0pynHEHHsSI MOBITPS € OCOOJIMBO
B)XJIMBHM KOMIIOHEHTOM, OCKLTBKH BiJl HBOTO 3aJIC)KUTD 3I0POB’SI JIIOIMHU.

Ha puc.] nokazaHo oOcSrM BHKHIIB 3a0pyJHIOIOUHX PEYOBUH B
atmocdepy 3 1990 o 2020 pp.

O6carn BUKUAie 3abpypHioounx peuosuH 1990-2020 pp.
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Pucynox 1 — O6csarn BukuiB 3a0pyaarorounx pedosur 1990-2020 pp.

Sk Oaunmo, mopiBHAHO 3 90-MHM pOKaMu ABAJUATOTO CTONITTS
€KOJIOTIYHa CHUTYyallisl 3HaYyHO MOKpammiack. YacTkoBo me BimOymocs 3a
PaxyHOK 3aKpHUTTS JEIKUX OCOOJIMBO HEOE3NEYHUX IiIIPUEMCTB, alle CYTTEBY
pOJIb MajJO TaKOX BXKUTTS 3aXOJ(iB IOJI0 3MEHILIEHHs BUKUIIB B atMocdepy.
JocigumMo 3B’ 30K MK BUTpAaTaMH Ha 3aXHCT HABKOJIHMIIHBOTO CEPEAOBHUILA i
oOcsiroM  BUKHIIB y arMmocepHe moBiTps. OOcsar iHBecTHLIH Ha
NPUPOFOOXOPOHHY IisUTBHICTH MOKAa3aHO Ha puc.2.
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KanitanbHi iHBECTULi Ha OXOPOHY HaBKONIULLIHBOTO
NpUPOAHOro cepeaoBULLa
33 BUAaMM NpUPO[0OXOPOHHOI gianbHocTi (2006-2020)
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PucyHok 2 — Burparu Ha 0XOpOHY eKoJIorii(y THC. I'pH)

Sk mu moxemo Oaumtu i3 2006 mo 2011 pp. BuTparu pociu i,
BIJIMIOBITHO JI0 BXKHUTHX 3aXO[iB, OOCST IIKIIJIMBUX BUKUIIB 3HHKYBABCS, alic B
2011 pomi HIOCH CIPOBOKYBAJO pi3KEe 3pOCTaHHS BUTPAT Ha YTHIII3AIO
BiZIXOZiB BHPOOHHUUTB. HacTymHoro >k poxy, oOCSTH BUKHIIB BHPOCIH, Ha
BIIMIHY BiIl BHTpaT Ha ekousorito. [IpoTe MOTIM CHTYyaIlisl HOKpamryeThes i3
301IBIIEHHSIM BUIUIEHUX KOILUTIB HA BPETYJIIOBaHHS 00CATY BHKH/IIB.

Bu3naunmo, um icHye 3B’S30K MDK BHTpaTaMH Ha OXOpOHY
aTMOc(epHOro MOBITPst i 00CIroM BUKHUIIB 3a0pyJHIOBAIGHUX pedoBHH. Jlist
IIFOTO Ha OCHOBI IaHMX 3a 3a nepiox 2006-2020 pp moOymyemo JiHit0 perpecii
(puc. 3).

SIk  MokHa  0auMTH, ICHy€ JOCTaTHRO CHJIBHUIl  3BOPOTHBO
MPOTOPIiOHABHUH 3B’S30K, OTKE MIABUIIEHHAM 00’€My IHBECTHIH Yy
OXOPOHY aTMOC(EPHOTr0 TOBITPS, HOTO CTaH MOKPAILy€eThCS.
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3B'A30K MiX BUTPaTamMM i BUKMgamm
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PucyHok 3 — 3B’5130Kk MK BUTpaTaMy Ha €KOJIOTIO 1 3MIHOIO 00csTy
BUKHIIB

Ile o3Hawae, moO 3a YMOBM BIJIOBIAAIFHOTO BIIHONICHHS MO
HaBKOJIMIIHBOI'O CEPeIOBHIIA 1 301IbIIeHH] (piHAHCYBaHHS IPUPOI0OXOPOHHOT
IiSUTBHOCTI MM CHPOMOXKHI HE TUTBKM KOHTPOJIOBATH, a 1 IOKpAIlyBaTH
curyanito. Y mgomoBini MiHicTepcTBa €KOHOMIYHOTO PO3BUTKY 1 TOPTiBII
VYkpainu [2], 3aBAaHHs 1epe HACCICHHIM YKpaiHu, SKi HEOOXIAHO BHUPIMIUTH
JuIsl TOTO 1100 Halma KpajHa WIIa MIISIXOM CTaJIoTO PO3BHUTKY:

BuCHOBKM: TpOBeJieHE IOCIIDKEHHS BUSBHJIO 3B’S30K MDK 00CArOM
BUKH[IIB y aTtMoc(hepHe TMOBITpS 1 KamiTaTbHUMH iHBECTHIISIMHA. AJIe TaKHiA
n¢axiJ He BpaXOBY€E iHIII YMHHUKH, SKi BIUIMBAIOTH Ha CTaH GoTMOc(hepHOro
noBiTps. Ilomampini AOCHTIKEHHS TMependadaloTh aHali3 TaKuX YWHSKIB,
HalpuKial, BHKAIAM 13 TEepecyBHHMX JoKeped (TpaHCHOPT), BIUIMB
METEOPOJIOTIYHUX 1 ce30HHUX (AKTOPIB 1 T.1.

CIIMCOK BUKOPUCTAHOI JTITEPATYPH
1. TonoBHe ympaBIiHHSA CTaTHCTHKH Yy JIHIpomeTpoBChbKiil 00xacTi.
URL.: http://www.dneprstat.gov.ua/
2. Lini Cranoro PosButky: Ykpaina. Hamionansaa momosins 2017.
MiHicTepcTBO €KOHOMIYHOTO PO3BUTKY 1 TOpriBii Ykpainu, 2017. — 176 c.
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AHAJII3 CTAHY 3ABPYJHEHHS ATMOC®EPHOI'O
ITOBITPS M. 3AITIOPIKS

B po6oTi 3po6iieHo TpOrHo3yBaHHS AWHAMIKH ITOKAa3HUKIB 3a0pyTHEHHS
aTMOC()epHOTO TOBITPS y M. 3alOpiXOKs B YMOBaxX HasBHOCTI HEMOBHHX
BUXiJHUX AaHuX. ChOrOJIHI OZHUM 3 aKTyaJbHUX NUTAaHb € CTaH 3a0pyAHEHHS
aTMOC(epHOro TOBITPs. 3amopiiKs — OAHE 3 HAHOUTBIIMX iHAYCTpialbHUX
uentpiB [liBaeHHoi YkpaiHu 3 pO3BUHEHMM MalIMHOOYAyBaHHSIM, YOPHOIO Ta
KOJIbOPOBOIO METANypri€fo, XiMIYHOIO Ta OYIiBENFHOIO TPOMHUCIOBICTIO,
PIYKOBMM TIOPTOM 1 Ba)KJIMBMM TPAH3MTHHUM 3aJli3HUYHHMM BY3J0M. Barommit
BHECOK B 3a0pyiHEHHs aTMOCc(epHOro moBiTps 3amopizbkoi obnacti (60-70 %)
BHOCSTh BUKHIM 3a0pYyAHIOIOUMX DPEYOBHMH BiJ cramioHapHux Jpkepen ITAT
«3anopixcranb», [IpAT «/{ninpocnencraney, [IpAT «Ykpaiucekuit rpadit»,
IIpAT «3anopixBoruerpuB», BII 3amopizska TEC AT «JITEK
JHITIPOEHEPT Oy Ta inmi.

Jns anamizy Oynu BHUKOPUCTaHI CepeIHBHOJO00BI  KOHIICHTpAIii
3a0pyaHIOBaIbHUX peuoBuH B kpatHocTi [JIK 3a 2020 — 2021 poxu [1].
OcHOBHMMH 3a0pyJHIOIOYMMH DPEYOBHMHAMH € OKCHIM BYTJICNIO, a30Ty,
JTIOKCHIM CIpKH, amiak, (eHoiH, ¢opMaibaeri, OeH3amipeH Ta 3aBUCII
peyoBuHH. Y OUIbIIIN KUIBKOCTI JITEpaTypd Ta IHTEPHET-JKEeped OKCHI
BYTJICHIO 3aiiMae mepIe MICIe 1m0 KiTbKOCTI BUKHAIB Y aTMOc(epHEe TOBITpPS.
Tomy Hagani OysemMo npaioBaTH caMe 3 L€ XIMIYHOIO CIIOJIYKOIO.

OCKUTBKH J1aHi 32 KOKEH MICAIb MPOTATOM JBOX POKIB BHMIipIOBAJINChH
HE CHCTeMaTH4yHO, OyJIO BHPIIIEHO PO3paxyBaTH CEPeIHbOMICIYHE 3HAUCHHS.
MHani 3a tpu Mmicsni 2020 poky (ceprieHb, TUCTONaA, TPYACHb) Ta YOTUPU MicCSIIi
2021 poky (ciueHs, aroTuii, Oepe3eHb, cepreHs) Oynau BiacyTHi. s aHamizy
HEOOXIHO MaTH JaHi 3a KOXKEH MICAllb MPOTATOM [BOX POKIB, TOMY 3a
JIOTIOMOT'OI0 METOJI anpoKcuMaliii [2] Oyio BimHOBIEHO yci 3HaueHH (Tadm. 1).

! Crynent rpyrmu KHT-812m, HY «3anopisbka momitexHika»
2 Kanx. (i3.-mat. HayK, JOLEHT, HY «3amopi3bka mosiTexHikay
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Tabnuns 1 — CepenHbOMICAYHI JaHI OKCHITY BYTJICIIO

Iepion Oxkcuj Byrieuro
Ciu.20 0,34
JTror.20 0,396
Bep.20 0,39
Ksi.20 0,36
Tpa.20 0,35
Yep.20 0,399
JInm.20 0,37
Cep.20 0,367
Bep.20 0,43
Kos.20 0,38
JInc.20 0,388
I'py.20 0,396
Kgsi.21 0,43
Tpa.21 0,49
Uep.21 0,44
JInm.21 0,58
Bep.21 0,36
Kos.21 0,45
JInc.21 0,62
I'py.21 0,38

Jnst mporuody HeoOXigHO moOyayBaTH TpeHaoBi Mojaeni. Byno obpaHo
TPH OCHOBI BU/IM TPEHJOBUX MOJENEN: JiHilHa, cTereHeBa, napadonivyna. 1106
BHU3HAYHTH, KA MOJIE/Ib HalKpaIle OMMCYE MOYATKOBI JaHi, Y SKOCTI KPUTEPItO
BHOOpPY 00HpaeMo: cyMy KBaJpaTiB IIOMHIIOK Ta CEPEIHIO aOCOMOTHY TOMUJIKY
nporaody (MAPE). O6uaBa kpuTepii MOBHHHI MaTH HalMEHIIC 3HAYCHHS. 3a
pe3yiapTaTaMi PO3pPaxyHKIB MIAXOAWTH TPETs Monenb — mapabomigna. s
o0paHoi Mozeni epeBipseEMO TiroTe3y Npo MPaBWIBHICTh BHOOPY BUIY TPEHIY
3aCTOCOBYIOYH KPHUTEPiii cepiil, OCHOBaHMi Ha MeiaHi Bubipku [3].
Jns moOyzoBH NpPOrHO3y BHKHIIB OKCHAY BYIJIEHIO B arMmocdepHe
noBitps B 2022 poi (Tabi. 2) MU BUKOPUCTOBYEMO MapaboIiuHy MOJENb:
y = 0,0000305x" + 0,0043021x + 0,3507310 (1)
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Tabmuus 2 — IIporuo3 BUKKAIB OKCUy Byrienio Ha 2022 pik

Iepiox Oxcuj Byrieunio IIporuo3
Ciu.20 0,34 0,356
JroT.20 0,396 0,360
bep.20 0,39 0,365
Kgi.20 0,36 0,370
Tpa.20 0,35 0,376
Yep.20 0,399 0,381
JIun.20 0,37 0,386
Cep.20 0,367 0,391
Bep.20 0,43 0,396
XKog.20 0,38 0,402
JInc.20 0,388 0,407
I'py.20 0,396 0,413
Ciu.21 0,405 0,418
Jlror.21 0,414 0,424
Bep.21 0,422 0,430
Ksi.21 0,43 0,435
Tpa.21 0,49 0,441
Yep.21 0,44 0,447
Jun.21 0,58 0,453
Cep.21 0,450 0,459
Bep.21 0,36 0,465
XKos.21 0,45 0,471
JIuc.21 0,62 0,477
I'py.21 0,38 0,484
Ciu.22 0,490
Jlior.22 0,496
Bep.22 0,503
Kgi.22 0,509
Tpa.22 0,516
Yep.22 0,522
JIun.22 0,529
Cep.22 0,536
Bep.22 0,542
XKogs.22 0,549
JIuc.22 0,556
I'py.22 0,563

TouHICTH TNPOrHO3y MOXKHA BHU3HAYUTH PO3PAXYBABIIH ITOMIJIKY
OCHOBHUMH MipaMH TOYHOCTI

MPOTHO3Y.
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KBajlpaTM4Ha NOMUIIKa MpoHo3y), RMSE (kopiHp i3 cepeaHbOKBaApaTUYHOI
momuiku), MAD (cepemus abcomotHa mommika), RMSPE (xopiap i3
CepeHbOKBAIPaTUYHOT TIOMMJIKM IIPOTHO3Y Y BIACOTKaxX BiJ (aKTHUYHHX
3HaueHb), MAPE (cepents aOconroTHa MOMUIIKA MPOTHO3Y Y BiJICOTKAX)

Tabnuus 3 — 3HaueHHSI Mip TOYHOCTI MPOTHO3Y

MSE RMSE MAD RMSPE MAPE
0,0105 0,1025 0,0891 20,7688 18,3179

3uaueHuss RMSPE (tabxa. 3) norpamisie B nianazon 20% — 40%, 1wmo
03Hauae€, IO TOYHICTh HPOTHO3Y 3amoBimbHa. A 3HaueHHS MAPE (tabm. 3)
notparuisie B aiamazon 10% — 20%, 1o 03Hayae, Mo TOYHICTh MPOTHO3Y A00pa.

MporHos BUKMAlB OKCMAY BYEnELIo Ha 2022 pik

—owcun,
symewo

aas —Tperos

Pucynoxk 1 — I'padik TporHo3y BUKHIIB OKCHY BYTJICIIO

Byno nobynoBano rpadik nmporHosy BUKHAIB OKCHIy Byriemto Ha 2022
pik (puc. 1). MoxemMo 3pOOHTH BHCHOBOK, 1110 IO MPOrHO3aM BUKHIH OKCHIY
BYTJICIFO MAIOTh TEHACHITIIO 10 301IbIICHHS .

AHai3yl04n MporHo3, MOYKEMO CKa3aTH IO TEHJICHIIiSl BUKUIIIB OKCUIY
BYTJICIIO ¥i/1e Ha 30UTBIICHAS. AJie SIKIIO MOPIBHIOBATH X 3 CEPeAHBOI000BOIO
I'IK, To MOXeMO cKa3aTH IO BUKHJM OKCHAY BYIJICILIO HE IEPEBHUILYIOTh
HOpMYy. TakoX HaMm MOTPiIOHO BpaxyBaTH, IO LTS aHAII3Y Oyim oOpaHi IJaHi 3a
2020 - 2021 poxku, komu mouaBcs COVID-19 Tta Benmka KiJIbKICTh
HiIPUEMCTB HE TpaltoBany, abo MpaioBald 3 OOMEXKEHHSIMH, L0 MOTIJIO
CTaTH HACIiJKOM 3MCEHIIECHHA KOHIEHTpamii. Buxomsum 3 1poro, Moxemo
3pOOMTH BHMCHOBOK, IIO JaHi pPO3paXxyHKH MalOTh TEOPETUYHHHA, a He
MPAKTUIHUN 3MICT.
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CIIUCOK BUKOPUCTAHOI JIITEPATYPU

1.https://mepr.gov.ua — MiHICTEpCTBO 3aXMCTY JOBKILIS Ta MPHUPOIHUX
pecypciB Ykpainu

2.3agaunH B.M. Yucenbni meroau [TekcT]| : HaB4anbHU MOCIOHHMK /
B.M. 3apaunn, L.T'. Kontomenko. — X. : Bun. XHEY im. C. Ky3nenys, 2014. —
180 c.

3.€pina, A. M. CraticTiuHe MOJETIOBaHH Ta IPOrHo3yBaHHs [ Tekcr):
HaBu. [TociOHuk / A. M, €pina. — K.: KHEY, 2001. — 170 c.

VK 004.9 Kupnoc 0.0%., Manieuko A.B.?

ONTUMIBALIA PO3BUTKY HIAITPHEMCTBA HA
OCHOBI CYYACHHUX METOAIB IPUUHATTS PIIIEHD

Ha cporonniniHiii JAeHb iCHYe BellMKa KOHKYpEHIis B cdepi mponaxk.
ToMy Ko>kHA KOMIaHisi BUMYIIEHA NIyKaTH HOBI CIIOCOOM s peatizarii cBo€i
NpOIXYKLIl Ta JJsl 3aly4eHHs HOBUX KIi€HTIB. Bunukae mpobinema BHOOpY
HOBOTO HANpsIMy PO3BUTKY TisSUTBHOCTI, aJ)Ke TIPY HEBIpHOMY BHOOpI MOYKHA HE
OTpUMaTd O4YiKyBaHMH HPUOYTOK, IO MOXXE IPUBECTH 10 OaHKPyTCTBa
MiANPHEMCTBA.

Cucrema migrpumku npuiaatTs pimens (CIIIP) — inTepakTHBHA
KOMIT'IOTEpHA aBTOMAaTWU30BaHa cuUcTeMa (MPOrpaMHHUM KOMILIEKC), IO
MpHU3HAYCHA JJIS TOTIOMOTH Ta MIATPUMKH Pi3HUX BUAIB TISUTEHOCTI JFOIWHU
OpU TPUHHATTI pIlIEHb CTOCOBHO pO3B’S3aHHS CTPYKTypOBaHHX a0o
HecTpykTypoBanux npobiem [1]. 3actocyBanns CIIIIP 3abe3neuye BUKOHAHHS
TPYHTOBHOTO Ta 00’€KTHBHOI'O aHaJIi3y NpeaMeTHOi obnacTi mpu HpHHHATTI
pilICHDb B CKIIAJHUX YMOBAX.

3agadi NpUHHATTS pilleHb MOCTIHHO BUHMKAIOTH 1 PO3B’S3YIOTHCS B
NPUPOJI, y CBITI 110 HAC OTOYYE — B OIOJOTIYHUX, EKOJIOTIUHKX, COL[IaIbHUX 1
E€KOHOMIYHUX CHCTEeMaX, PI3HOMAHITHHX IpOIecax Ta SBUIIAX, HAPHKIAM, Y
mporiecax (YHKIIOHYBaHHS >KMBHX OpTaHi3MIB Ta iX KOJIOHIH, MpOsBaxX
CHOXHUBYHX YIIOA00aHb, IPHPOTHIX KaTaKJIi3Max TOIIO.

PimeHHsiM BBakaeTbcsi OOTpYHTOBaHWKM Habip il 3 OOKy ocobW, Mo
MpUiiMae pilieHHs, CIPSIMOBAHUX Ha O0’€KT YW CUCTEMY YNpaBIiHHS, SKHNA
HaJla€ MOJKJIMBICTH NPHUBECTU JAHWH 00 €KT YW CHCTEMY 10 Oa)KaHOTo CTaHy

! Crynenr, rpyna 124-203ck-1 HTY «/IHINpoBChKa MOMITEXHIKaY»
2 KaHy1. TeXH. HayK, JOLEHT, TONEHT Ka(eIph CHCTEMHOTO aHali3y Ta ynpasiiaus, HTY
«/IHIPOBCHKA MOTITEXHIKa»
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abo IOCSATHYTH IOCTaBiieHOT MeTH. PIlIEHHS € OAHUM 13 BHIIB PO3yMOBOI
ISUTBHOCTI 1 TIPOSIBOM BOJII JIFOAWHU. XapaKTePHUMH O3HAKaMH PillleHHS €:

— MOXJIUBICTH BHOOpPY 3 HabOpy aJbTepHaTHBHHMX BapiaHTiB: 3a
BiJICYTHOCTI albTepHATHUB, BiZICYTHiil 1 BUOIp, OTXKe, BIJICYTHE i pillICHHS;

— HasBHICTh METH: Oe3LUIbHIN BHOIp HE PO3IIIAIA€THCS SIK PIlICHHS;

— HeoOXximHicTh BonboBoro akty OIIP (ocoba, mio mpuiimae pinieHHs)
ipu BHOOPI PIlICHHs, TOMY IIO BOHA ()OPMYE PIllIeHHS Ipu OOPOTHOI MOTHUBIB i
JIYMOK.

Bynp-sikuii mpolec TpHWHATTS pIOICHHA 3MIHCHIOETBCS B JIEKiTbKA
OCHOBHUX €TaliB.

Eman nocmanoexu 3a0aui. Cxnagaerscs 3 (a3 aHammizy Ta IiarHOCTHKA
mpobimemMu 1 BU3HAYeHHS Iiel pimeHHs. Ha mpomy etami BinOyBaeTbes
BHSBICHHS Ta OMUC MpoOieMHoi cuTyallii, 30ip peneBaHTHOI iH(popMamii i
JTAaHWX; BU3HAYAIOTHCS IIUT PIiMICHHS, SIKe Mae OyTH NpHHHATE, IO JO3BOJISIE
3aJ1aTH HAMpPsM NOUIYKY PillleHb i BUJAIUTH Ti, KOTP1 HE BiINOBIIAIOTH I[LIISIM.

Eman  ¢gopmysanna piwens. Cxmagaetbcs 3 a3  (QOpPMYyITIOBaHHS
oOMeXeHb 1 KpWUTepiiB NPHUHHATTS pillleHb Ta BU3HAYEHHS ajbTEpPHATUB
pimenHs. Ha pganomy etami BigOyBaeThCsl BH3HAUEHHS OOMEXEHb, IO
JIO3BOJISIIOTH  BIIOKPEMUTH NPUHWHSATHI BapiaHTW BiJl HENPUHHATHUX, Ta
KpHUTEpIiB, SIKI CHIPUSIOTH BUOOPY Kpallux 3 MPHIATHUX BapiaHTIB pillleHHS.
[Motim 3nificHIOETBCS (DOPMYBaHHS MHOXXHMHH JIOIYCTUMHX aJIbTEPHATHB, SKE
NoJIsirae y MOIIyKy Ta po3poOLli albTepPHATUBHHUX BapiaHTIB PILICHHS.

Eman eubopy pimenns. Ckmamaerbes 3 (a3 OIIHKH aJbTePHATHB Ta
ocratoyHoro BubOopy pimeHHs. Ha naHomy 3akmodHoMy eTari BiOyBaeTbcs
OIliHKa BapiaHTIB 3 MHOXHWHHA JONYCTUMHX aJbTEPHATHB 3a OOpaHUMHU
KPUTEpIIMH Ta TONANbIIMKA oOcTaTOyHUM BHOip pimenHs. LliHHicTh
IbTEPHATHBHUX BapiaHTIB 3BHYAHO HE OJHAKOBA, ajleé 32 YMOB HESBHOI
IepeBart OHOTO BapiaHTy Mepe IHIIMM MOXKYTh BUHUKATH MEBHI CKIIaTHOCTI.

ITporiec NpUHHATTS PILICHHS CKIaJA€ThCSI 3 TAKUX KPOKIB:

® BU3HAYCHHS I[UICH, KpPUTEPIiB ONTUMAIBHOCTI, KPUTEPIiB I000pY
«KaHIHUIATiB» Ha OTPUMAHHS PECYPCiB;

o (hopMyBaHHSI MHOXHHH JJOYCTUMHUX aJIbTEPHATHB;

® BHOIp METOIIB PO3B’I3aHHS 3a/1a4i;

® TIOPIBHSHHS Ta YNOPSIKYBaHHS MHOXKMHH JIbTEPHATHB 32 OOpaHUMHU
KpUTEPisIMU;

® 700ip Kpamux BapiaHTiB 3a KPUTEPIEM ONTUMAJIBHOCTI Ta BUOIp
PpITICHHS.

Yacro B mpoueci npuiiHaTTs pimens OIIP mpumyckaroTbesi TOMHIIOK.
Jlo HaiiOLIpII MOIIMPEHNX HaJIe)KATh TaKi:

® NPUITHATE Tak 3BaHEe OJHOOIYHE PillICHHS;
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® BiJICYTHill CHCTEeMHUH MiaXiJ P MPUHHATTI PillICHHS;

e 111 yac BUOOpY BapiaHTIB IepeBara HajlaHa «3BHYHIN» aIbTepHATHBI;

® PO3TJIIIANINCE JIMIIE TIO3UTHBHI BapiaHTH, MOXJIMBUH PU3HUK HE OyJ0
BPaxoBaHO;

® NpUitHATE PillICHHS OYJIO 3yMOBJICHE EMOLIISIMHU;

® PilICHHS PUHHSTO IMITYJIbCUBHO;

® [IpY MPUHAHSTTI PiILICHHS IPUITY CTHIIMCH MOCIIITHOCTI;

® [IpY TIPUHHSATTI PIlIEHHS KEPYBaJHCS MPHITYLIICHHIMH, TPUXOBAHUMHU
OaxkaHHSMM 1 XMOHMMH IE€pPEeAyMOBaMHU, a HE JIOCTOBIPHOI CyO’E€KTHBHOIO
iH(opMaIIi€lo;

® HEBipHO BUTIyYMadeHi HasgBHI (aKTH;

® HEAKTYaIbHICTh PIlICHHS: pilleHHs OyJlo HEBipHO abo HEBYACHO
peaizoBaHe.

HeoOxigHo 3a3Ha4MTH, 1O I TPOIECY NPUUHATTS pPIillleHb, SKUH
saificaroe OITP 6e3 momomikHUX 3aco0iB, CYTTEBE 3HAYCHHA MAlOTh Taki
Ba)XJIMBI YMHHUKH, SIKI IOBUHHI OyTH JOCIIKEHI 1 BpaxoBaHi Npu po3poOii
ctpykrypu CIIIIP i peamizarii cucremu.

Poboua nam’sme. OIIP 3niiicHioe 00poOKy iHpopmanii B pobouiit
mam’aTi — TPOMDKHA MK KOPOTKOCTPOKOBHMH 1 JIOBTOCTPOKOBHMH 30HA
3amam’siTOByBaHHA. PoOoua mam’siTb MOXE OJHOYACHO MICTHTH JI0 BOCbMH
MIOHATH, sIKi 0€3 BiAHOBIEHHS YTPUMYIOThCS 7-13 ceKyH[I.

Lorcepena ingpopmayii. OIIP Mae MOXIMBICTh OTPUMYBATH iHGOPMAIIifO
BiJl OpraHiB 4yTTs Ta i3 JoBrocrpokoBoi mam’sti. IIpore inpopmarnis 3
JOBTOCTPOKOBOI IaM’siTi BBAXA€Thcs MEHII HamiiHoro. [o-mepiie, 3 wacom
BOHAa MOXE CTHPATHCh, a IO-Apyre, JIOJWHA CXWIbHA 3aCTOCOBYBAaTU Ty
iHpopMarlifo, sKa TOBTOPIOETHCSA, Ta KA € CEMAaHTHYHO ONIKYOI0 [0
iHpopMarii, 1o MiCTUTBCS B poOOUii mam’sTi.

Obpobra uucnosux Oanux. TIpUAHATTA piIeHb YacTO BHMAarae
BUKOHAHHA OOpPOOKHM BEIMKHX MAacHBIB YHCIOBHUX MIaHUX Ta 3/1HCHEHHS
pisHOMaHiTHUX oOuuciaeHb. OIIP HamaraeTbCs YHHKAaTH METONOJOTIH 13
3HAUYHMMH YHCIOBUMH OOYHMCICHHSMH, a 32 OCHOBY aJITOPUTMIB IPHAHATTS
pimieHb BHOMpae ormeparii, OO0 IPYHTYIOTbCS Ha SIKICHUX Ta €BPHCTUYHUX
MEXaHi3MaX MHUCICHHS.

Buxonauns onepayiu. Peanmizanisi CKIaJHUX NPOLECIB MHCICHHS i
00po0KHM iH(pOpMAIIHHUX EIeMEHTIB MOKe BUMaraTu 3HauHoro yacy OIIP, mo
BiZIirpa€e BXXJIMBY POJIb ISl CUCTEM, sIKi (DYHKIIOHYIOTH y MacuITadi pealbHOro
yacy. OIIP nHe 3aBxau 371aTHa chopMyBaTH NPUHHSITHE PIlLICHHS 32 KOPOTKUM
MIPOMDKOK Jacy.

3a3HaueHi acleKT! MPUHHSTTS pillleHb TOCTAIOTh EBHUMH 3arajbHUMHU
oOMexxeHHSIMH TIpH TpuiHATTI pimens OIIP 6e3 nomoMi>KHUX 3ac00iB TakuX,
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sk CIIIP. Came Ttaki OOMEXEHHS CIPHSUIM MOSIBI 1 PO3BUTKY HAaIpsMy
CTBOPEHHS JTIOANHO-MAIINHAUX CHCTEM [2].

3a cy4acHMM CTaHOM pO3BUTKY cucteM ineanpHa CIIIIP wmae Taki
XapaKTEePUCTUKU:

® BUKOPHCTOBYE ClIa0OCTYKTYpOBaHi Ta HEWiTKi JaHi;

® orepye 3i c1abOCTYKTYPOBaHUMH PillIEHHSIMU;

® IMIATPUMYE SIK B3a€EMO3aJICIKHI, TaK 1 TIOCTiOBHI PIllICHHS;

® MOXXE€ 3aCTOCOBYBATH 3HAHHS;

® IiITPUMY€E MOJETIOBAHHS Ta MPOrHO3yBAHHS;

e Moxe OyTm Jierko moOynoBaHa, SKIIO MoOxe Oytu copmyiaboBaHa
norika koHcTpykuii CIITIP;

® IIPOCTa y 3aCTOCYBaHHI Ta MOTUQIKAIiT;

e miaTpuMy€e Tpu (Da3u MPOLECY MPUUHATTS PIlICHB: IHTEICKTyalbHY
YacTHHY, IPOEKTYBaHHS Ta BHOIp;

o npmHadyeHa a1 OIIP pisHOro piBHS;

e MOKe OyTH amanToBaHa O IHOWBIAYyadbHOTO Ta TPYIOBOTO
3aCTOCYBaHHS;

® MATPUMY€E Pi3HI CTHII Ta METOMU pillleHb, IO MOXYTh OyTH
KOPHUCHHMH TIpH 3acTocyBaHHi rpymoto OIIP;

® [IPOSIBIISIE THYYKICTh 1 aJanTyeTbcs A0 3MiH B opradizamii Ta B ii
OTOYEHHI;

® JI03BOJISIE JIIOAMHI KEepyBaTH TMPOLECOM NPHHUHATTS pIllieHHs 3a
JIOTIOMOT'OI0 KOMII'I0Tepa, a He HaBIaKH;

® iITPUMYy€E EBOJIIOLIfHE 3aCTOCYBaHHS Ta JIETKO AaJamnTyeTbes [0
MIHJIUBUX BUMOT;

e 1iBUINY€e ehEeKTUBHICTD IpOLeCy NPUHHATTS pilieHb. [3]

Xouemo 3asHaumtH, mo it CIIIIP BizcyTHi He TIABKH €QuHI
3araJlbHONIPUUHATI BU3HAYCHHA, ajie 1 BHuYepmHa Kiacudikaris. PisHi aBTOpH
MIPOIIOHYIOTh Pi3Hi Kiacudikarii. Ha piBHi kopuctyBaua P. Haettenschwiler [4]
nimutes CIIITP Ha macuBHI, aKTHBHI Ta KOOIIEPATHUBHI.

ITacusnoi CIIIIP Ha3uBaeThcsl cUCTEMa, MIO JOMOMAarae Mpouecy
YXBaJICHHA DpIIOICHHA, aje HE MOXKE€ BHHECTH IPOIO3HUINI0, SIKE pIlIeHHS
MPUHHATH.

AxrtuBHa CIIIIP Moke 3poOMTH NPOIO3MIII0, SKE PIMIEeHHS CIIif
BUOpaTH.

Kooneparusna no3Bosisie  OIIP  3MiHIOBaTH, TOMOBHIOBaTH  abo
MOJIIIIIYBATH PIilICHHS, TPOTIOHOBAHI CUCTEMOI0, TOCHIIAI0YH TTOTIM IIi 3MiHU B
cucreMy s mepeBipku. Cucrema 3MIHIOE, TOIOBHIOE a00 MOJIMIIYE I
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pillieHHs1 1 TOCWIae iX 3HOBY KOpHCTyBaueBi. [Ipomec MpomoBKyeTbesi 10
OJIEp>KaHHS OTO/KEHOT0 BUPILIEHHS.

Omxe, Bukopucranus CIIIP y mnpoueci BuOOpY HOBOro HampsiMy
PO3BUTKY [isUTBHOCTI CYYacHHMX IIJIPHEMCTB € aKTyaJbHOIO Ta , aJDKe NpHU
HeBipHOMY BHOOpI MOXKHAa HE OTPHUMATH OYiKyBaHMH MpPUOYTOK, IIO MOXE
NpUBECTH 10 OaHKpPyTCTBa mignmpuemcrBa. I[lpu 1boMy Meromu, SKi
BUKOPHCTOBYIOTHCSI TIPOCTI 1 B TOM caMuil 4ac 3py4Hi, OCKUIBKH J03BOJISAIOTH
BXE B Ipoleci NPUHHATTS pIlICHHS HE TUIbKM 3MIHUTH CY/DKEHHS HpU
JOJATKOBOMY aHaui3i Oyap-skoi ¢iHaHcoBoi abo iHmoi iHdopmarii, a it
OIIIHUTH X Y3TOJKEHICTB.

CIIMCOK BUKOPUCTAHOI JITEPATYPH

1.Caaru T. Ilpunsartue pemenuii. Metox aHamusa uepapxuii. [Tekcr] /
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Toxxuii O. I1. - Kuis, 2010. - 339 c.

3.Bbparymka C. M. CucreMu MiATPUMKHM OPUAHATTA pimeds [Tekcr] :
HaBY. MOCIOHMK JUIs caMocTiiiHoro BuB4eHHs aucruiniinu / C. M. Bparymika,
C. M. Hosak, C. O. Xaiinyk; JlepkaBHUII BUIIMH HaBYAIBHUM 3aKiIaja
“Ykpaincpka akagemist 6aHkiBcbkoi cripaBu HanionansHoro 6anky Ykpa- iHu.
- Cymu : JIBH3 “YABC HBY”, 2010. - 265 c.

4. O. TkauoBa. Metoxn CaaTi pH IPUIHHATTI YIPABIIHCHKUX PIillICHb.
/I epxkaBa Ta perionu, Ne 4, ¢. 92- 96, 2015.

VJIK 519.68 Kosup C. B.%, Mosnokanosa B. M. 2

AJIATITALIISI MOJIEJI MCKINSEY J1J181
YIPABJIIHHSI CTPATETTYHUM NOPT®EJIEM
3AKJIAJIB OCBITH

KoxxeH 3akian OCBiTH, 3aAiTHUN y MArOTOBII (axiBINB 3a AyaIbHOO
(hopMoOrO 3100YTTS OCBITH, € CKIAHOI OPTaHi3aIliifHO-TEXHIYHOK CHUCTEMOIO,
KOTpa B TpoIieci cBOTo (yHKIIOHYBaHHS HaAMaraeTbCsl JOCATTH ABOX OCHOBHUX
1iseit: HabyTTs 3700yBadeM OCBITH KOMIIETEHTHOCTEH, SKi JayTh 3MOTy Homy

! AcmipanTka Kadeapu cucremHoro amamisy Tta ynpasiimas HTY  «Jluinpochka
HOJIITEXHiKa»

2 Jloxtop TexH. Hayk, mpodecop kKadenpu cucTeMHOTo aHamizy Ta ympasiinas HTY
«/IHIPOBCHKA TOJIITEXHIKa»
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aJanTyBaTUCS 70 PI3HOMAHITHHX CKOHOMIKO-TEXHOJIOTIYHHUX 3MIiH Ta
3a0e3neueHHsI BIACHOI JKATTEMISUTBHOCTI 1 KOHKYPEHTOCTIPOMOYKHOCTI Ha pUHKY
ocBiTHIX mociyr. HeoOxigHicTh 371MCHEHHS! yHIBEpPCHTETaMH 3aXOJiB, SIKi €
VHIKaJbHUMH, TOPOJPKYE BHUKOPHCTaHHS MPOEKTHOTO MiAXOoAy sl iX
peaiizarii.

3aBIsIKM BUKOPUCTAHHIO METOIB YIpaBiIiHHA HOpT(eneM IMPOEKTIB
3a0e3Meuy€eThCsl BINIOBIIHICT MPOEKTHOI [ISUTBHOCTI CTPATETIYHAM IJISIM
opraHizamii, peaiizaiis JHIIe CTPATEriyHO 3HAYYILIMX IPOEKTIB, a TaKOXK
3armo0iraHHs BUTPAYaHHIO OOMEKEHHX PEeCypciB Ha CTPATEriyHO HEBaXKIIHBI
uimi. Po3moxinaty pecypcw KoMIaHii J1ONOMararoTh HACTYIHI aHAJITHYHI
IHCTPYMEHTH: MATpPHIlI <«3pOCTaHHSI—4YacTKa» (BOHA X MAaTpHUIl MopThens
npoaykTiB, Boston Box) i MaTpuis «mIpHBaOIMBOCTI Taiy3i-TIOTYXHOCTI
GizHecy» (po3pobiiena kommanismu McKinsey i General Electric). Mera mux
MAaTpUIb MOJATAE B TOMY, IIO0 JOMOMOITH OpraHi3alisiM MpoaHali3yBaTH CBOI
0i3Hec-oMMHHUII, TOOTO IXHI HPOAYKTOBI JIiHIl, Ta BHUKOPHCTOBYIOTHCS SIK
aQHANIITHYHI {HCTPYMEHTH Y MapKeTHHTY OpEeHIIB , YIPaBIiHHI IPOXYyKTaMH ,
CTpaTeriyHoMy ynpaBiliHHI Ta aHaii3i noprdorio [1].

Jnsi BU3HAYeHHs BapiaHTa CTpaTerii ympaBIiHHSI CHCTEMOIO TyalbHOI
ocBiTh anmanroBaHo Monenb McKinsey [2]. 3a i momomororo 3xificHeHO
paHXXyBaHHs CIELiaIbHOCTEH 3aKiaay OCBITH SK KaHIWIATIB Ha OTPUMAaHHS
IHBECTHUIIIH 3a KpuTepieM MalOyTHhOro mNpuOyTKy B 3aJaHiii CTpaTeriyHii
nepcrekTuBi. [lo3uilist (CTaH) KOHKPETHOT CIEIIalbHOCTI BioOpa)kaeThecs Ha
KOOPAWHATHIA CITII MaTpUIli TOYKAMH 3 KOOPIMHATAMH, IO BiOIIOBITAarOTh
PIBHIO KOHKYPEHTHOI'O CTaTycy 3akijaJlly OCBITH 3a IIEBHOIO CIICLIaJIbHICTIO i
MPUBAOIMBOCTI HOro Ha PUHKY OCBITHIX Tocayr. Momens McKinsey Buminste
TPH THIW CTPATETiYHUX IIO3UILIH: «IEPEeMOXIIB Y PO3BHTKY», «CepeaHi
MO3MIII» Ta MOTEHIIHHI «TIepeMOKeHi». BiAmoBigHO 10 MoJesni mepuoro TUILY
0i3HECIB BCTAHOBIIOETHCS BHUCOKHH MPIOPUTET AN 1HBECTYBAaHHS, IPYTOrO
TUIy - CepejHiil, a TpeTid - Hu3bkui. [Ipu NMpaBUILHOMY IO3HMLIOHYBaHHI
BIIA€THCS 3pOOMTH TOYHHUM MPOTHO3 CHUTYalii i MPUHHATH BAAJ CTpaTeridHi
pimenns. Ilpore, momens McKinsey sk crTpaTeriyuHuii MapKETHHIOBHI
IHCTPYMEHT nepeadavae BpaxyBaHHSI HU3KH 0OMexeHs [1]:

- CTaTHYHICTb, OCKIJIBKH MOJIeIIb 300pakye Oi3HEC TaKuM, SKUM BiH iCHYy€
B MEBHHMH MOMEHT 4acy. bi3Hec-cepeloBHIe MiIAa€ThCsl TMOCTIHHUM 3MiHaM,
oTXKe, Oi3HEC PO3BHBAETHCS 3 YACOM;

- Ilpouec crpareriunoro BuGopy mo Moneni - macuBHui. HacripaBai He
MOKHa OOME)XYBATHCS JIUIIE ITACHBHUMH CIIOCTEPESKECHHAMH, Tpeda aKTHBHO
¢dopmyBaru cBoe MaiiOyTHe. ToMy Mozenb BipHa JIHIE B KOPOTKOCTPOKOBOMY
nepioni.
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- SIkicHI OKa3HUKH, O (GOPMYIOTh IHTETpaJIbHI KpUTEPIi, BKpall CKIIaIHO
OJIHO3HAYHO OI[IHUTH.
3a/u1s1 3HWKEHHs BIUIMBY JaHUX OOMEXEHb Ta OTPHUMAaHHS IMPOTHO3Y
KOHKYPEHTHOTO CTaTyCy 3aKiaJy OCBITM B KOHKpETHil Tamy3i 3HaHb 10
MOKa3HUKIB, MmO (HOPMYIOTh iHTErpaibHI KpUTEpii IPOIOHYEMO BKIIOYUTH
TPAEKTOPII0 €BOJIOII a00 TPEHJ KOHKPETHUX CIEIiaIbHOCTEH. A TaKoX
3aCTOCYBaHHS arapaTry HEUiTKMX HeHpoHHHX Mepex (fuzzy neural networks
(FNN)) nmactes 3M0ry ekcriepTy BU3HAuaTH CTpaTeriyHi mo3uiii KoxHoi Oi3Hec-
OIIMHUII MOPTQEI0 MPOEKTIB MTyanbHOI OCBITH. IS IiICHOTO YSBICHHS CYTI
¢opMmyBaHyHsI cTpaTeridyHoro moptdesns PpO3BUTKY PO3MIITHYTO PpO3POOKY
MoOJIeITi TOPTQET MPOEKTIB i3 BUKOPUCTAHHAM CHCTEM HEUYiTKOTO BHCHOBKY B
nporpamMHOMy Tponykti Matlab Ha ocHoBi anmroputMy Mammani. Po3poOky
HeJiTKkoi Mozeni BUKOHaHO y pemaktopi FIS, me 3amano 3 BXigHi 3MiHHI
(advantages , attractiveness , trend ) i BuXimHa 3MiHHA «ratingy», sKa BH3Ha4ae
peTuHr Keiicy 3a cnerianpHicTio (puc.1).
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Pucynoxk 1 — I[pukiaa TepMiB BUXiAHOT 3MIHHOT «rating

PeiftuHr cneuiambHOCTI owliHeHO y Oamax Bix 1 mo 9, 60 marpuus
McKinsey Mae 9 mo3urtiii (tabm. 1). Ik TepM-MHOKXUHY BUXIJHOI JIIHTBICTHIHOT
3MiHHOI «PEeWTHHI» BUKOPHCTaHO MHOXHHY {«Iy’K€ HU3BKUI», «HU3BKHUI»,
«HIDKYE CEPeHbOIO», «CepelHil», «BHIIE CEpPeIHBOr0», «BHCOKHID, «IyXe
BUCOKHI» }.
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Tabmuust 1— AnantoBana marpuns moaeni McKinsey 3 pefituHroBumu
OIIIHKaMH{ KOHKYPEHTHOT'O CTaTyCy OCBITHBOTO MPOIYKTY Ta CTpaTeril
YIPaBJIiHHS UM [IPOEKTOM

HU3bKa

PO3BHUTOK
MEePCIICKTHBHUX
CITEIIaTBHOCTEN;
PO3TIIST MOXKIIUBOCTI
BHXOJy 3 MICIIEBOTO

PHHKY

7. 3pocTaHHs;
5. [inTpumka MOLIYK IUISXIB 70
TPaHUYHOI 6. YTpumanHs cBO€i JiepcTBa;
TIO3HIIIT; MO3HUIIil; BUOIpKOBE HaJaHHS
< . . . o
£ | craGinmisawis; 3pOCTaHHs MaKCUMAIBHOT
‘g | 2 | moumyk Kaapis KUIBKOCTI OCBITHIX
S|~ HOCIyT
S 4. Crabinizauis;
= BUSIBJICHHS 6. CenexTrBHE
= 2. CKOpoYeHHs .
& . . 3pOCTAR0INX 3pOCTaHHS; OLHKA
2 JiSTTBHOCTI; . .
| = . CEerMEHTIB; MOTEHIi ATy AJIst
.9 | Z | 3ammaHoBaHHit . )
2 | 5 | suxin IHBECTYBaHHS B y’)ke | JigepcTsa 3a
[ o
E| & MIePCIICKTUBHI CerMEHTaMHU
g | ° npodecii
I‘:‘i 2. Iomryk mapTHEpiB;

3. Crabimizaris;
MOIIYK HIllT;
KOPOTKOCTPOKOBI
iHBecTHLii (KypcH);
IUIAHOBE CKOPOYEHHS

HHU3BKI1

cepenHi

BHUCOKI

BigHOCHI KOHKYpEHTHI ITepeBart 3akiay OCBITH

attractiveness 00 advantages

trend

00 advantages

a)0e3 BpaxyBaHHS TPCH]LY €BOJIIOIIIT

CIIE AJIBHOCTI

0)3 TPEHIOM EBOJIIOIIIT CIIEI[IaTEHOCTI

Pucynox 2 — IlopiBHsUIbHHI aHAITi3 TIOBEPXOHb HEYITKOT'O BUCHOBKY CUCTEMH
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JocnimkenHs nokazainu (auB. puc. 2(0)), 110 BKIIOYEHHS 1O BXIAHUX
3MIHHHX «TpPEHIy» €BOIIONii KOHKPETHOI CIIeI[ialbHOCTI MPUBOIUTH [0
3HKEHHS 11 pefiTuHry Ta B Matpuui Moneni McKinsey 3amicts GaniB Big 1 1o
9 3acTocoBaHo Mipy B Mexax 1 -7 (Tabmn.1). Ha ocHOBI npaBui Mo3UI[IOHYBaHHS
marpuui Mozpemi McKinsey y penmakrop 6a3u mpasun Oynu BBexeHi 18 - Tb
MPaBUJI HEYITKOIO0 BUCHOBKY Ta OTPHMMAaHO PEHTHHIOM creniaibHoCTi (puc. 3)

Rule Viewer: dual_education —=ai=g X

File Edit View Options

advantages = 7.3 attractiveness = 8.2 trend = 0.85 rating = 6.19

sl

2 |
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4 [

5 [
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1 |

12 |

13 | == . ]

14 — ) === I —
15 [ - [ ] [—=F=11] [ ]
16 | o [ N e [ ]
17 | — [ 3 (= FEN
18 | | [ ] =111 [ ]

0 10 0 10 0 1 | I p—

Ilnput: [7.3:8.2:0 85}| ||P!ot points: 101 HMove: left | right| down| up
I Opened system dual_education, 18 rules I I Help | Close [

Pucynok 3 — I'padiunnii inTepdeiic pemakTopa mpaBui i3 pEHTHHTOM ITEBHOL
CreniabHOCTI

BritoueHHsT TpaekTopii €BONIONLIi CIEiabHOCTI IO IHTErpaIbHUX
kputepiiB Mozeni McKinsey, N03BOJIMIIO HE TUIbKH, K NpPUHHATO A0 1l
METOJUKH KOHKYPEHTHHH CTATyC BCTAHOBHTH Ha MOTOYHHU MEpioj Yacy, a
MOTiM HOro 0e3 iCTOTHUX 3MiH €KCTPAIOJIIOBATH Ha BECh CTPATETIYHUN MEPioj,
a i CIPOrHO3yBaTH KOHKYPEHTHUH CTATyC Ta CTPATETII0 YIPaBIIiHHS IPOEKTOM.
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VK 519.876.5 Hopeus P.*, Kopsuikina JI.C. 2

SIR-MOJEJIb PO3MTOBCIO)KEHHS THOEKIIIT
I MAATHUKOBA MIT'PALIISA

OpxHa 3 HaHTPOCTIMIMX Ta HANITOMIMPEHIIINX MOZETICH B eIiIeMioorii —
ne SIR wMogmens, ska J03BOJISIE ONMUCATH MOUIMPEHHS iH(EKUiHHOTO
3aXBOPIOBAaHHA cepesl HaceleHHs. BoHa nmependavae po3aineHHs HaceNCHHS Ha
Tpu rpymu — S, 1 Tta R, mo BigmoBimaroTh KiJIBKOCTI 0cCi0, sKi €
CHPUHHATIUBUMH 10 3aXBOPIOBAHHS, 1H(PIKOBaHUMH Ta OXyXaTuMH. Monenb
SIR onwucyerbess cucteMoro au(epeHIlialbHUX pIBHSAHD, SKHUMH MOXKHA
MIPOTHO3YBATH JUHAMIKY eIliieMil.

[lepeBaramu mozeni SIR e ii mapameTpryHa IpocTOTa Ta NPO30OPICTD Y
CeHCl pO3B’sI3KYy, KU BUPaXEHHH y TepMiHaX BiJHOIIEHb MDK TpylaMH Ha
OCHOBI mepmioro iHTerpamy. OpnHak, cucTemMa audepeHIliabHUX PIBHIHD
3amycaHa B iZieai3oBaHOMY IPHITYIIEHH] ITPO OJHOPIHY 3MilIaHy IMOIYJISIIO,
cranuit Koe(illieHT rmepegadi Ta MOBHUMA IMYHITET THX, XTO oyXxaB. Kpim Toro,
Mmozenb SIR He BpaxoBye yac iHKyOallii 3aXBOPIOBaHHS.

V3aranpHenasiM Mozaeni SIR Ha Bumamok BpaxyBaHHs iHKyOariiHOTO
nepioxy € momenb SEIR, sika momae me omHy rpymy E — kinmbkicTs oci0, ski
3a3HaNIM eKCHO3MIIT Bia iH(eKuii Ta nepeOyBatoTh y crafii iHKyOarii. Monens
SEIR wmoxe OyTu OUTBII afgeKBaTHOK [UIA OIKUCY PO3MOBCIOIKEHHS
3aXBOPIOBAaHb 3 JIOBIMM JiaTeHTHHUM nepiogom. Monens SEIR  Ttakox
OMHCYETHCS CHCTEMOIO H(EpeHIiaIbHUX PIBHSIHb, ale 3 YOTHPMa 3aMiCTh
TPbOX KOMIIOHEHTaMHU.

HonatkoBoro mepeBaroro moxeni SEIR € MOXIHMBICTE BpaxyBaHHA
e(eKTUBHOCTI 3aXOJiB KOHTPOJIO Ta 3amoOiraHHs 3apakeHHIO, TAaKUX SK
KapaHTHH, COlliaJbHA AWCTaHIlis Ta BakuuHamisg. LI 3axoau MoxyTh OyTH
BKJIIOUCHI Y MOJENb SIK ITapaMeTpH, IO J03BOJISIE IPOTHO3YBATH X BIUIMB Ha
JMUHAMIKY erieMiil.

Opnak, momens SEIR Takok Mae cBOi HEmOJNIKH, 30KpeMa, BOHA HE
BPaxOBY€ MOKJIMBOCTI TOBTOPHOTO 3apaKEHHS Ta MyTalliil Bipycy.

V3arami, mogeni SIR ta SEIR € KopucHMMH iHCTpyMEHTaMH IS
NIPOTHO3YBAaHHS ~ Ta  YNPaBIiHHSA  EHiJEMisMH, aje BOHM IIOBMHHI
BUKOPUCTOBYBATUCS 3 OOEPEKHICTIO Ta y TMOETHAHHI 3 IHIIUMH METOJIaMH
aHaJIi3y IaHWX Ta OLIHKH PHU3HKIB.

! Crynent HTY «/IHiNpOBChKa MOJTEXHIKa»
2 Kaup. ¢i3.-mar. Hayk, noueHt kadempu cuctemuoro amamizy HTY «JlHimpoBchka
HOJTITEXHIKa»
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MasiTHUKOBa Mirpailisi HaceJieHHs — 1ie¢ (opma CE30HHOI Mirparii, sika
XapaKTepU3y€eThCs. THM, L0 JIFOOH HEePeceIOThCS 3 OIHOIO PErioHy B iHIIHMH
Ha MEeBHUH Tepio Yacy, a MOTiM MoBepTaroThes Hazal. Lle moxe cratucs yepes
pi3ui npuunHu. OHa 3 HAHOLIBII MOUIMPEHUX MPHYHH — CE30HHA po0OTa, TaKa
AK CUIbCbKE TOCHOAapcTBO abo Typw3M. Hampukian, BiiTKy Oarato Jronei 3
CUIbCHKHMX PalOHIB mepeiKIKaloTh A0 MiCT, Ae € poboTa B roreisx, kade,
pecropaHax, abo Ha OymiBHHIITBI. Ilicnsi 3aKiHYCHHS TYpHUCTHYHOTO CE30HY,
KOJIM TIONUT Ha PoOO0Uy CHIIy 3MEHINYETHCS, LI JIOAU MMOBEPTAIOTHCS Ha3aj 10
CBOIX pigHHX Micup. [HmON mHpHYMHOID MOXe OyTH eKOHOMidHa
HecraOutbHiCTh. Hampukian, konu Ha pHHKY Mpani B OJHOMY pErioHi
3'IBIA€ThCA OaraTo BakaHCIH, JIOOWM MOXYTh IepeixaTh Tyau Ha poOoTy.
OpHak, KO0 €KOHOMIYHA CUTYAIlisl 3MIHIOETHCS 1 BaKaHCI] 3HUKAIOTh, IIi JIFOAU
MOBEPTAIOTHCS HA3aJl 10 CBOIX PIAHUX MiCIIb.

MasTHUKOBa Mirpamiss MO)X€ MaTH SK IO3UTHBHI, TaK 1 HETaTHBHI
Haciigkd. 3 omHOro OOKy, BOHa JIO3BOJISIE JIIOISAM 3apoONsATH Tpolli Ta
OTPUMYBaTH HOBHHU IOCBiZ poOoTH. 3 iHIIOTO OOKY, BOHa MOXE MPHU3BECTH 10
PO3pHUBY CiMeil Ta COI[iaIbHUX 3B'SA3KiB, a TaKOX J0 CKOJOTIYHHX MpPoOIeM
yepe3 30UIBIICHHS KIJTBKOCTI TPAHCIIOPTY Ta CIIOKMBAHHS CHEPropecypciB.

MasiTHUKOBa Mirpamist HaceleHHs MOXE CIpPUSATH IIOLIMPEHHIO
iH(ekuiitHoro 3axBoptoBaHHs. OCOOJIHMBO 1€ CTOCYETHCS THX PETIOHIB, Jie €
BUCOKHI PU3MK 3apa)KEHHs TIEBHUMHU XBOpoOaMu, Hampukiaz, rpurmoM. Komum
JIFOJTM TIEPECENISIIOTHCS 3 OTHOTO PETiOHy B HIIHH, BOHM MOXKYTh OYTH HOCISIMH
iH(eKIil Ta IepeaaBaTH i1 iHITAM JIFOISIM.

Binrak, nmoumpenHs iHdeKkUiiiHoT XBOpoOK Moxke OyTH TICHO IOB'SI3aHO
3 MasTHUKOBOIO MIrpalli€lo HaceJIeHHs. SIKIIO JIIOAU MepecyBaroThCs 3 OJHOTO
perioHy B iHIIMHA, BOHM MOXYTb HMPUBE3TH 3 co00f0 iH]EKIl, sSKi MOXYTh
HOIIUPIOBATHCS Cepel MicleBoro HaceneHHA. KpiM Toro, mepecyBaHHs JroAeit
MO>KE TIPU3BOJMUTH JI0 3MiHH YMOB iX HTT# 1 30UIBIIUTH PU3HK 3aXBOPIOBAHHS
Ha JIesIKI XBOPOOU.

Kpim Toro, wmirparmiss Moke BIUTMBaTH Ha e(QEKTHBHICTH 3aXOJiB
KOHTpPOJIIO 32 IH(EKLie. AKe, SKIIO JIOAM MepehKIKalTh 3 obnacti 3
BHCOKMM DH3UKOM 3apaXCHHS B O0JACTb 3 HHM3BKUM DHU3UKOM, I MOXE
MIPU3BECTH JI0 HOMIMPEHHSI XBOPOOH B HOBOMY PETIOHI.

B poGoTi BUBYAEThCA BIUIMB MAasTHUKOBOI Mirpamii HaceleHHS Ha
PO3IIOBCIO/KEHHST 3aXBOPIOBaHb 3a JIONMOMOro noxaaBaHHs B SIR monens
BIIMOBIIHMX CKJIAJI0BUX, BPaxOBYIOYH, L0 TUMYACOBE MEpECENCHHS JI0JeH
MOJKe 3MIHIOBaTH KUTBKICTh OCI0 y KOXKHIHN 3 TPYIT: BpaznuBHX (S), iHpikoBaHIX
(D 1 tux, xTo oxmyxanu (R).
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VJIK 519.8 Pwxuenxko JI.B. !, Kynenxo O.I1.2

MOIIYK ITPABUJI ACOIIAIIIL TA AHAJII3
PUHKOBOT'O KOIINKA J1JIAA 3HAHHA INIOBEJATHKA
CIIO’KUBAYIB I MOJEJII KYIIBJII

Beryn. YV pocmimHMIBKOMY IIpocTOpi Mofil aHanmizy KOMOiHyBaHHS
TOBapiB CIIOXKMBAa4aMH HAa3WBAIOTh PO3APIOHOI0 TOPTIBICD PUHKOBUMHU
KOIIMKaMU. BOHW CKIAmaloThCsl 3 TOEAHAHB TPEIMETiB a00 MOTEHIIHHUX
mepesar, siKi KII€HT MOXe Mpuadatd pa3oM. JOCHTiDKEHHS PHHKY BPaxOBYE
CyMimIi mpuAGaHuX pa3oM pedei, mob HagaTh MpaBHIBHI TOBAPH iIcaIbHOMY
KIIIEHTY B iJIcalIbHUI Jac.

T'onoBHOIO METOIO € aHaji3 Ta PO3yMiHHS MOTped KIIi€HTIB, MO0 MOTIM
HAJaBaTH IM Te, YOro BOHU X0uyTh. KoXXHWIT BHOIp KJIi€HTa — IIe JaHi, sKi
pa3oM i3 aHali3oM HaJaloTh MOMIIMBICTH MiJIBUIINTH €(DEKTHBHICTh Ta
MPOAYKTHUBHICTb OCHOBHOTO 3aBHaHHSA - 30UTBIICHHS 1oxoxy. JlomaTtkosi
MPOMO3HIIii, CTpaTeriuHi Mpe3eHTallii, aKI[il Ta MPOCYBaHHS HAAIOTh JIOJATKOBI
IUISIXH IS JOCSITHEHHS TIOCTABIICHOI METH.

BukJiiag 0CHOBHOI0 MaTepiany AOCTiZKeHHS.

Ilpasuna acoyiayiii 8 aHanizi puHK08020 KOWUKA

AHami3 pPUHKOBOTO KONIMKA — II€ PEKHM JIOCHTI/PKCHHS TTOBEIIHKA
KIi€EHTA M 4Yac 3IHCHEHHS TOKYIOK Yy TMPOAyKTOBOMY MaraswHi 3a
JIOTIOMOTOI0 METO[IB, IO PO3PI3HSIOTH TNPHHAICKHICTH Ta acomiamii Mix
PI3HMMU peuamu, SKi KJII€HTH KJIQJyTh Y CBOT KOIIUKH JyIsl MTOKYHOK [1].

AHati3 pHHKOBOTO KOIITMKA 30CepeIKYEThCA Ha PO3PiI3HEHHI pedeH, sKi
HaifyacTime KynyoTh KiieHTH. OTKe, BAKOPUCTOBYIOUH PEXUM OTJISILYy PHHKY,
MOXXHa OTpUMaTH iH(GOpMaIIito TIPO Te, AKi pedi 9acTo OOUPAIOTh KITIEHTH BECh
Yac 1 AKi 3 IIUX TOBapiB MalOTh IAHC HA MPOCYBaHHSL.

Mera pexuMy TEpeBipKH PUHKOBUX KOIIUKIB MOJATae B TOMY, 1100
BHOpATH, SIKi TOBapH KIIEHTH KYIYIOTh OJHOYACHO, 32 JOMOMOTOI0 aHAIi3y
MOBEIIHKU KJTI€HTIB, TOOTO IIO caMe MiJl 9ac pO3MIIllEHHs TOBapiB I OKYTIOK
CIIOXKMBAYi KJIaIyTh y CBill TOProBUil KOMIMK a00 BHOCSTH IO CIHCKY IIOKYTIOK.

[epenix KiTi€HTIB, KOWIMK JUIi MOKYIOK SKHX aHAN3ye€ThCs, MOXE
ITKOM JONOMOTTH Oprafizamii y BHUKOPHUCTaHHI IMX JaHUX y 3B’S3KYy 3
nmorpebamu Oi3HEC-CHCTEMH, OJHA 3 SKUX IOJIATa€ B TOMY, IO TOBapH, sKi
HalJacTile KymylTbcs, BECh 9ac MOBUHHI pO3MINIYIOTHCH Ha OJHIN TepUTOpii.

! Crynent HTY «/{HiNpOBChKa MOJTEXHIKa»
2 Toktop ¢i3.-mat. Hayk, npodecop kadenpu cucremuoro ananizy HTY «JIHinpoBchbka
HOJTITEXHIKa»
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Aule TOBeJiHKa KIIIEHTIB Ma€ 3/1e0LIbIIOro AWHAMIYHUI Xapaktep, il
BaXKO IepeI0adlTH, TOMY Ha JOTOMOTY MPHUXOIATHh MpaBHiIa aCOIliallii, m[o
3aJy4aroThCsl 10 CTBOPEHHSI PEKOMEHAALlIH BETMKUMHU KOMIIaHISIMH, TAKUMU SIK
Netflix.

Ananiz npasun acoyiayiii

AHaJti3 mpaBuiI acoriamii — Ii¢ TeXHIKa, sKa JO3BOJISE BUSIBHTH, SK
CNICMCHTH TIOB’S3aHi OJWH 3 OJHUM. ICHYe TpU MOLIMPEHHX CIOCOOU
BUMIpIOBaHHs acorriamii [2].

Support

Lle#i MOKa3HUK TOBOPHUTH MNP0 T€, HACKIJIBKM HOMYJISIPHUM € Habip
€JIEMEHTIB, BHUMIPSHUNA YaCTKOIO TPAH3AKIH, y SKHX 3 ABIIE€THCS HAOIp
SNIEMEHTIB. SIKI0 BU BUSBHUTE, IO MPOJAXKi TOBAPIB, LIO MEPEBHILIYIOThH IIEBHY
IPONOPIIiI0, SIK IPAaBUJIO0, MAIOTh 3HAYHUI BIUIMB Ha Balll IPUOYTOK, BU MOXKETE
PO3TIISTHYTH MOXKJIMBICT BUKOPUCTAHHS Li€l MPONopLil K HOPOTY MiITPHMKH.
Toxni BU Moxkere ieHTU(IKYBaTH HaOOpU €JIEMEHTIB 31 3HaYEHHSIMHU Support,
10 TIEPEBUIIYIOTH IIeH OPIT, K BaXKJIMBI HAOOPH €IIEMEHTIB.

Confidence

Ie#i moKa3HUK O3HAYa€, HACKUTLKH WMOBIpHO Oyje mpuadaHo ToBap Y,
KOJIM KymyeThest ToBap X, Bupakene sk {X — ¥} Ile BumiproeTbcst 4acTKoOmO
TPaH3aKIIH i3 elTeMeHTOM X, y SIKiil Takok irypye mo3utis Y.

OmuuM i3 HemonikiB mokasHuka confidence € Te, mo BIH MoOXe
CIIOTBOPUTH BaXJIMBICTH acomiariii. Ile ToMy, I0 BIiH TOSCHIOE JIHIIE
nonyispaicte { X }, ane we {¥ }. Sxmo {¥ } Takox myxke momysiaspHo
3aranoM, Oyze Ginmbiiia HMOBIpHICTH TOTO, IO TPaH3aKIlis, sika Mictuth { X },
takoxk mictutume { ¥ }, Takum uunHoMm migBumiyroun mipy confidence. II{o6
BpaxyBaTH OCHOBHY IONYJBIPHICTP 000X CKJIAJ0BHUX CJICMEHTIB, MH
BHKOPHCTOBYEMO TPETiif ITOKA3HUK i Ha3Boro lift.

Lift

Lle#i moka3HWK BKazye Ha Te, HAaCKUIbBKM HMOBipHO Oynme mpuadaHO
ToBap Y, KONHM KYIYETHbCS TOBap X, OJHOYACHO KOHTPOJIIOIOYM, HACKLIBKU
nomyJssipauM € ToBap Y. SIkio 3pocranss {X — ¥} nopisHioe 1, To 1e 03Hauae
BiJICYTHICTB 3B’SI3Ky MiXX €JleMEHTaMH. 3Ha4eHHs miadomy Oinbine |1 o3Havae,
mo npeamet Y, iMOBipHO, OyJie KyIUIEHO, KO OyIe KyIUIeHO peaMeT X, TOi
SK 3Ha4YCHHS MeHme | o3Hauae, Mo ToBap Y HAaBpsJ 4M Oyne KyIUICHO, SKILIO
Oyne kymieHo npeamer X.

Anzopumm Apriori

OcHoBHa iness Apriori [3] monsrae B TOMy, IO BCi HEMOPOXKHI
MiIMHOKMHU YacTOTO HA0Opy €NEeMEHTIB TakoK MOBWHHI OyTtu yactumu. Lle
HiXiJ 3HU3Y Bropy. 3a3Buyail NOYMHAIOTH 3 KO)KHOTO OKPEMOTO €JIEeMEHTa B
cnucKy JAaHuX. [1oTiM KaHIUIATH TEHEPYIOThCS IUIIXOM CaMo00’€IHaHHS.
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Jaui 3011bIIyIOTh OBXKHHY HaOOPIB €IEMEHTIB 1O OJHOMY €JICMEHTY 3a pas.
[lepeBipka miIMHOKIHHA BUKOHYETHCS Ha KOXKHOMY €Talli, a HA0OpH €IeMEHTIB,
IO MICTATh MiJMHOXXHHH, SIKi PIAKO 3yCTpivaroThes, BiacikaroTbes. JlaHuit
MIPOLIEC TIOBTOPIOETHCS IO THUX MIp, MOKH 3 JaHUX He Oyle OTpUMaHO Oiiblie
YCIINIHUX HA0OPIB EIEMEHTIB.

ExcnepuMeHTaNBbHI pe3yJbTaTH A0CTiTKEHb

Jnst eKCIiepuMEHTY BHKOPHCTOBYBaBCS Habip JaHHX, IO MICTHTh
(axkTHyHI TpaH3aKlii B ofHOMY MarasuHi «Varus» 3a neHb. BiH ckinagaerses 3
cykymHOcTi 903 yHIKampHHUX TOBapH, JI¢ MaTeMaTHYHE OYiKyBaHHS YEKy
CTaHOBUTH 5 OMHHUIIb PI3HOT MPOTYKILi.

[licns 3acTocyBaHHS aNTOpUTMy Apriori i IMOITYK acOUiaTHBHIX
NpaBWJ i3 3aJaHUMM MiHIMaJbHUMH IOKa3HMKaMHu support Ta confidence,
pe3yapTaToM craia indopmaiis, 110 BigoOpakae, siKi OJHOYACHO TOBAPH Ta 3
SIKOI0 HIMOBIPHICTIO KYIYIOTh CIIOKHBadi (Tadu. 1).

Tabauus 1 — Pe3ynpraT eKcriepuMeHTY MOMIYKY MPaBuIl acowiariiit

antecedents consequents support confidence lift
24 (M'aco) (XniB) 0.218579 0.540541 1.154696
95 (Xni6) (M'Aco) 0.218579 0466926 1154696
63 (XosGaca) (XniB) 0211293 0.489451 1045560

BucHoBKH. Y X0Jli eKCIIEPUMEHTY OyJI0 PO3TISIHYTO (DyHIaMEHTAIbHIM
JITOPUTM YaCTOI'0 aHANIi3y HAO0Opy CIEMEHTIB, SIKH Ha3HMBAETHCS AJITOPUTMOM
Apriori, mo OyB 3aCTOCOBaHHH /IS aHANI3Y KOIITUKA CITOKUBAYA.

Po3yMmiHHA mOmIOHUX MoJeneld KyMiBii MOXKE IOTOMOITH 30UIBIINTH
poJiaxi KilbkoMa crocobamu. Skmo € mapa npenMetiB, Hanpukiaag X Ta Y,
SIK1 9aCTO KyIYIOTh Pa3oM, TO:

*iX,iY MOXHa pO3MICTHTH Ha OJHIN MMOJHII, NI00 MOKYIILSIM OHOTO
TOBapy OyJI0 3aPONOHOBAHO KYITUTH 1HIIIHIA;

* aKWilHI 3HWKKH MOXYTh OyTH 3aCTOCOBaHI JIMIIE IO OJHOTO 3 JBOX
TOBapiB;

* pekiiama Ha X Moxke OyTH HalliJIeHa Ha IOKYIILIB, SIKi KynyloTh Y;

* X i Y MoxHa 06’emHaTH B HOBHMM MPOAYKT, HANpHKIag mMatéH Y 3
HAYHHKOIO X.

CIIUCOK BUKOPUCTAHOI JIITEPATYPH

1. Loraine Charlet Annie M.C. and Ashok Kumar D,“Market Basket
Analysis for a supermarket based on Frequent Item set mining”, International
Journal of Computer Science Issues, Vol. 9, Issue 5, No 3, September 2012,
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2. Anurag Sinha, "Implying Association Rule Mining and Market
Basket Analysis for Knowing Consumer Behavior and Buying Pattern in
Lockdown - A Data Mining Approach”, Department of information technology,
Amity University Jharkhand, 2021.

3. KavithaVenkatachari, Issac Davanbu Chandrasekaran, “Market
Basket Analysis using FP-growth and Apriori algorithm: a case study of
Mumabai reatail store”, BVIMSR’s Journal of Management Research Vol. 8
Issue 1, 2016.

VK 519.8 Cazanceka 1.0. 1, Kopsmkina JI.C.?

OIITUMIBALIA TPOLUECY ®OPMYBAHHS MAPHIPYTIB
I3 3BACTOCYBAHHSAM AJITOPUTMY GRASP

[ocTaHoBKa npodjeMu. B naHmii yac TOTICTHKA € OIHIEIO 3 KIIFOYOBUX
raiy3ed eKOHOMIKH, siKa BiZirpae BaXJIUBY poJib y 3a0e3neueHHi e)eKTUBHOIO
(yHKIiOHYBaHHS Oi3HECy Ta 3aJ0BOJICHHA IMOTpeOd crmokmBadiB. B ymoBax
nangemii COVID-19 noricTrka crana mie OiTbII BaXIJIMBOIO TaTy330, OCKUIBKH
BoHa 3abe3meuye Oe3MepepBHICTh JIAHIIOTIB TIOCTAYaHHS Ta CBOEYACHY
JIOCTaBKY TOBAapiB Ta MOCIYT B yMOBax 0OMEKEHb Ta HEBU3HAYCHOCTI.

EdexktuBHI TOYHI anropuTMH 3/aTHI 3HAWTH ONTHMAJIbHE pILICHHS
3amadi komiBospkepa (3K), ae BOHM BHMAaraloTh €KCIIOHEHIIABHY KiTbKiCTh
KPOKiB. AJITOPUTMHU pO3rally’KeHHs Ta po3pidy [1] € Haibinbm eeKTHBHUMU
cepel TOYHMX AITOPUTMIB 1 YCHIIIHO 3aCTOCOBYBAIMCH [UIS BUPIMICHHS
Benmkux exsemiuripiB 3K. Ilpore, iXHi Henoxdik mojsrae B TOMY, IO BOHHU
IyXKe CKIagHi Ta BUMOIJIMBI O TOTYXXHOCTI KoMmIr'torepa. Tomy momyk
ontuManbHoro pimenHs 3K crae BaXXKKMM 3aBIaHHSIM, OCOOJIMBO JUIs ITpoOiIeM
3 BEJIMKOIO KUIBKICTIO MICIIb, SIKi TOTPiIOHO BiJBiaTH. Y 3B'A3KYy 3 LIMM BUHHUKAE
norpeda B EBPUCTHYHHX QJITOPUTMAX, SKi MOXYTb 3HaxXOJWTH XOpOIIi
HEONTHUMaJIbHI pIIeHHS 3a PO3YMHMH dac oOuHcieHb. Taki anropuTMu
3a3BUYail MalOTh KOPOTKUI Yac BUKOHAHHS Ta JIOCUTH IPOCTI Y peaizarii.

Bukiag ocHOBHOr0 MaTepiany A0CTiIZKeHHS.

THocmanoska 3a0aui komisosaxcepa

Komrianis BUKOPHCTOBY€ JApOHM JUIS JIOCTABKM TOBApiB KIIEHTaM.
JlaeTbcsi MHOKMHA N KIII€HTIB, agpecH JOCTaBKU SKUX Bimomi. HeoOXimHO

! Crynentka HTY «/[HipOBChKa MOJTEXHIKAY
2 Kanp. ¢iz.-mar. Hayk, nomneHT kadempu cuctemuoro anamizy HTY «J[HimpoBchka
MOJTITEXHIKa»
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BU3HAYMTH TAKUH IUIAX JTOCTaBKH, MI00 CyMapHa JOBXKHHA MapumipyTy Oyna
MiHIMaJIBHOIO.

Maremaruuro 3a1aua onucyerses rpagom & = (V. E}), ne V — muO)MHA
BEPILUH, SKi IPEACTABIAIOTh Micls Binsixysanns apony, E — muoxuna pedep,
SKI IPEACTaBISIIOTH €BKIIZOBI BincraHi MbK BepmnHamu. KoxHe pebpo mae
BIJINOBITHY Bary, IO BiANOBigae BiacTtaHi Mk aapecamu. [l eBxitigoBoi 3K
1o tpady & momaerscs MHOKHHA BepiiH [, 110 TpeacTaBiise TOUKA TOCTABKH,
KOXKHa BeplIMHa sKkoi Mae BiacHi koopaunard (xd, ¥d), i maoxkuna D', mo €
TOYKaMH 3JI€Ty IPOHA, BEPIINHU SKUX MaOTh CBOT KoopauHary (xd . wd').

Po3B’s30Kk 3amavi KoMiBOsDKEpa MOKe OyTH TMOJAHO SIK ITOCIiIOBHICTB
obxomy mict P = (py.....pp). Takok A1 YTBOPCHHS TaMiJIbTOHOBOTO ITHKITY
3K nmonaerscs ymoBa Py = Pp.i. TOIi HiIbOBa (PYHKINS MA€ BUIISIIATH TAKHM

YHUHOM:
n

z Gppie, — M

=L

Greedy randomized adaptive search procedure

GRASP [2] € itrepatuBHUM ABOGA3HUM AITOPUTMOM, SIKHH 3HAXOIUTh
IIMPOKE 3aCTOCYBaHHSA B KOMOIHaTOpHIA onTuMizamii. Koxna itepamis
CKJIafaeThest 3 1BoX (as: a3u nodynoBU Ta MPOLENYPH JIOKATBHOTO TOIIYKY.

Ha mepmomy eram BUKOPHUCTOBYEThCS pPaHAOMi30BaHa >KamiOHa
TEXHIKa, [[00 3a0€3MeYMTH MOXKJIMBICTL BKIIIOUEHHS SK >KamiOHUX, TaK i
BUMAJIKOBUX XapPAaKTEPUCTUK Yy pimeHHs. Lleil eranm Mo)xHa omucaTH sK
TIOCTAITHHMH, I¢ OJIH EJIEMEHT J0Ja€ThCs JI0 YaCTKOBOTO (HEMOBHOTO) pillIeHHS
Ha KOXXKHOMY Kpoili. BuOip HacTymHOro ejaeMeHTa, sSKAW MOTPIOHO IOIaTH,
BU3HAYAETHCS BIIOPSAKYBAHHSAM YCiX €JEMEHTIB y CIHCKY KaHAWAATIB 3a
xai0Hoto QyHKIiero. EBprcTHKA afanTUBHA, OCKIJIBKM NIepeBary, 1o’ s3aHi 3
KO>KHAM €JIEMEHTOM, OHOBITIOIOTHCS Ha KOXHIiH iTepartii ¢a3u modymoBH, mob
BioOpakaTd  3MiHM, BHUKJINKaHI BHOOpDOM  IIONEPEJHBOTO  EJIEMEHTA.
ImoBipricHmMid koMmoHeHT GRASP Brirouae BuUMaakoBHWiA BHOIp OIHOTO 3
HaWKpalyx KaHIUIATIB Yy CIHCKY, ale He 000B’I3KOBO HAHKpaIIOro.

Ha npyromy erami JOKambHUH TIOMIYK IHIMIATI3yEThCA 3 TOYOK,
3HAWJICHHUX HA MEPIIOMY eTalli, i KIHIEBUM Pe3yJbTaToOM € HalKpalle pilleHHs,
3HaiiieHe Uil BCiX MOMIYKiB. SIK MpaBuIIo, ITOCTIIOBHUM MiIXiA PO3TIISAAETHCS
SIK ITepaTHBHUH TpoIlec, e Ha KOXKHIiH iTepamii mepima (aza BUKOPHUCTOBYETHCS
JUIl CTBOPEHHSI NOYaTKOBOI TOYKH, MICIS YOrO 3aCTOCOBYETHCS JIOKAJIBHHUN
TIONIYK ApyTOoi (a3u mepe IepexoIoM 10 HaCTYITHOT iTepaltii.
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Aaropatv 1 GRASP anmropeTs

1: while stopping criteria not satisfied do

2 call GREEDY RANDOM SOLUTION(Solution)
3 call LOCAT SEARCH(Solution)

4 if Solution is better than Best Solution Found then
5: Best Solution Found « Solution

o: end

7 end

8: return Best Solution Found

2-0pt IOKANbHUL NOWLYK

Y gpyriit ¢a3i amroputmy GRASP BHKOPHCTOBYETBCS OIEpaTop
JIOKAIFHOTO TMOLIYKYy, LIO LIyKae JBa pedpa B MapLIpyTi Ta 3aMiHIOE iX,
YTBOPIOIOYM HOBHMH MapIIpyT 3 MEHIIO BapricTio. Lleit oneparop moxe Oytu
3aCTOCOBAHUH IS TTOJIIIIECHHS PillIeHHS B Oy/b-SIKOMY 4aCTKOBOMY pillIeHHI,
Jie MapuIpyT CKJIaJaeThcsl 3 MOCHIZOBHOCTI By3iiB (puc. 1). Bukopucranus 2-
opt [3] nmokampHOTO mMOImYKYy B GRASP mo3Bomsie 3HaiiTm OuTbII TOYHHI
PO3B’SI30K, SIKMI HAOIMKEHHH JI0 TII00aJIbHOTO ONTUMYMY.

AaropETy 2 2-0pt DOKATEMI MOEVE

1: Best Solution « nitial solution
A+~ +m

3. while & > 0 do

4 Cugrent Solution + best soletion from Neighbourhood
5 A « evaliBest Solution) - eval{Current Salution)

a: if & = 0 then

T Best Solution «— Current Solution

g end

10: return Best Soluthon

Excnepumenmanvri pesynomamu 00cniodncenHs

Jlist excriepuMeHTy NporpaMu KafiOHOTO alrOpUTMY 3 JIOKaJbHUM
MONTYKOM BHKOPHCTOBYBAJIUCH JIaHI a/Ipec KIII€HTIB Ta TOYKH 3JIETYy APOHY B M.
Juinpi.
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Pucynoxk 1 — Bukopucranns 2-Opt Uit HOBOTO MIPUHHATOTO PIillICHHS

PesynpTaT mMOIIYKy ONTUMABHOTO MApIIPYTy OPOHY IS JOCTABKH
TOBApiB KIIiEHTaM BinoOpakeHHH rpadiuHo (puc. 2), e 3eJeHUM BepLIMHAM
BiJIOBIATOTH JIOKAMIi KII€HTIB, YSPBOHIN — KOOPIAMHATH TOUKH 3JIETy amapary,
JHISAMY 3’ €JHAHHSIM MDXK BepIIMHAMHU — 3HaWJEHUI MapipyT ramiIbTOHOBOTO
LUKJTy MiHIMAaJIbHOI BiICTaHI.
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Luinpownna & = Leaflet | Data by ® OpenStresth DbL.

I;I/IcyHOK 2 — PesynbraT noOynosu Mapupyty anroputMom GRASP
BucHoBkn. Y  pe3ynpTari  IPOBEAEHOTO  JOCHIDKEHHS — Oyio

MiATBEp/XKEHO  MIBHJKICT  eBpucTHyHOro Meroqy GRASP  momryky
HaWKpamoro MOXJIMBOTO pIMIEHHS - ONTUMAJIBbHOIO NUIAXY IUISI JOCTAaBKU

67



ToBapiB. Lle nmocsiraerbcst 3aBASKK 3aCTOCYBAHHIO JIOKAILHOTO IMOLIYKY, SKHUH
IIyKae HalKpame MOXKIIMBE PIilIEHHS B OKOJI IIOTOYHOTO PIillICHHS.

Y MallOyTHbOMY MOXXHA TIPOBECTH HOAAIBLIL JOCTI/DKEHHS 3
BUKOPHCTAHHSIM DI3HMX KOMOIHAIii METOIiB MNOOYJOBH I[OYaTKOBOTO
PO3B’SI3Ky Ta JOKAJIBLHOTO MOUIYKY /TSl BUPIIIEHHS IPOOJIeMH KOMIBOSDKEpA.

CIIMCOK BUKOPUCTAHOI JITEPATYPH

1. G. Laporte, “The traveling salesman problem: An overview of exact
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59,1992, c. 231-247.
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“Expanding Neighbourhood GRASP for the Traveling Salesman Problem,”
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3. M.G.A. Verhoeven, E.H.L. Aarts, P.C.J. Swinkels, “A parallel 2-opt
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VK 519.8 Ceprees 0.C.1, Ve C.A2

ITPO 3ACTOCYBAHHS ITPOLEJTYPU 3MIIIIAHOI MYTAIIII
ITPU PO3B’SI3AHHI IBOETAITHOI TPAHCITIOPTHOI 3AJIAUI
3A IOIOMOTI'OIO TEHETUYHOTI'O AJITOPUTMY

[IBuakuii pO3BUTOK B3a€EMOBITHOCHH MDK PETiOHaMH Ta JIEepXKaBaMH €
OJTHIEI0 3 OCHOBHHMX TIPUYUH YCKIIQJHEHHS Ta IIOJIOBXKEHHS JIaHI[IOTIB
MarepialbHUX MOTOKIB. I3 3pocTaHHsAM 00CATIB TOPTiBII Ta IHBECTHLINH MiX
KpaiHamMu 3'IBISIETbCS MOTpeda B ONTUMAaIbHOMY PO3MIILIEHHI BUPOOHHYHX
MOTYXHOCTEH 1 3a0e3nedeHHs e(EeKTHBHOTO MEepeMIllleHHsI pPecypciB Ta
TOBapiB. Y IIbOMY KOHTEKCTi, y po0OTi [1] po3risHyTO 3amady ONTHMATbHOTO
PO3MIIIIEHHS JBOCTAITHOTO BUPOOHMITBA. PO3B’s13aHHA 1i€l 3a1adi MOB'sI3aHE 3
BUKOPHCTaHHSIM DI3HUX EBPUCTHYHHX allOPUTMIB, 30KpeMa, IIiJIXOJiB,
3aCHOBAHMX Ha TEHETHYHUX aQJITOPUTMaxX, sKi MOoKa3aiu e(peKTHBHICTh
3anpornoHoBaHuX MerodiB  [2]. Omxke, po3poOka Ta BUKOPHUCTAHHS
ONTHUMAILHUX pilleHb y cdepi po3MimeHHs BUPOOHHUIITBA MAa€ BAKIIUBE
3HaYCHHS U1 e(peKTUBHOIO (PYHKIIOHYBaHHS EKOHOMIKH Ta 3a0e3IeUYcHHS
€KOHOMIYHOTO PO3BHUTKY PI3HHMX PErioHIB Ta KpaiH.

! AcnipanTt, HTY «/{HiNIpOBCHKa MO TEXHIKa»
2 Kanp. ¢i3.-mart. Hayk, npodecop kadeapu Kadeapyu CUCTEMHOTO aHalli3y i yrpaBIiHHS
HTYVY «/IHINpOBCHKa MO TEXHiKa»
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PosrisiHeMO [1BoeTarHy TPaHCIIOPTHY 3a7ady 3 METOK BHU3HAuUCHHS
e(eKTHBHOTO IUIAHy IepeBe3eHb I 3aJ0BOJICHHS IIONUTY CHOXKUBAYiB 3a
MiHIMJIBHUX BUTpAT 3 ypaxyBaHHsIM IOTY)KHOCTE Ha KOXXHOMY 3 eTamiB
TPaHCIIOPTYBAHHS, a TAKOXK MIHIMaJIbHOI KUIBKOCTI LEHTPIB AUCTpUOYLIi, sKi
HeoOxinHo Biakputu. [lepmioMmy eramy B 3ajadi BiJIIOBifa€ TPaHCIIOPTYBaHHS
pecypey i3 3aBOJIB KUTBKOCTI [ IO LEHTPIB JAMCTPUOYIlil, KUIBKICTh SKUX HE
nepeBHIIye 3a7ane 3HaueHHs W. [[pyroMmy eramy BiANoBigae TpaHCIIOPTYBAaHHS
3 PO3MIMIEHUX MLEHTPIB JUCTPUOYLIi 10 CIOXHMBAYiB, KUIBKICTh SKHX K
[Mpunyckaerbes, U0 MICLsl PO3TAIlyBaHHS CIIOXKHMBaYiB Ta IX MOMHUT BiIOMI
3a3panerigp. Tako BigoMa KUTBKICTh IMOTEHI[IHHAX MiCIb PO3TAIlyBaHHS
LEHTPIB JUCTPUOYLIT Ta IX MakCHMalbHa MOTYXKHICTb.

MaremaTidHa MOJIEb 33734l Mae Takuid BUTIISI [3]:

] T ¢
MINZ = Z X + Z Z Y j +

'[\/1m
L
Ny

1)
i=1 j=1 j=1 k=1 Jj=1
pu 0OMEKEHHSIX
7 K
Xy < Z Vi S byz; Vi j @)
j=1 k=1
]
Z 7 < W, vk @)
j=1
!
_ . 4
}iﬁ = dn, Vj,k
j=1
A | !l K
33 .
i=1 j=1 j=1 k=1
Xip Vs =0, z; =10, 1}, Vi, j, k ©)

B naniii MaremaruuHiil Mogeni:
| — xinbkicTs 3aBoaiB (i = 1,1); J — xinbkicTs HeHTpiB quctpubywnii (j = 1,]);

K — ximpkicte cnoxuBauiB (kK = 1,K); a; — MOTyXHicTh 3aBoay i, b; -

HOTYXHICTh IIEHTPY AUCTPHOYLIil; dj — momuT k-To CIOXHBaYa; t; ; — ONMHHLL

BapTOCTi [EPCBE3CHHS 3 3aBOAY [ JO LEHTpa AMCTpHOYLIi J; ¢

[

— OIMHUII

BapTOCTi IIEPEeBE3EHHS 3 LIEHTpa JUCTPHOYLIi j J0 crioxkuBaya K; gr ¢ixcoBaHa
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BapTICTh BIAKPUTTA j-ro IEeHTpa AuUcCTpuOyuii; W — BepXHiI Mexa 3arajabHoi
KIJTBKOCTI BIAYMHEHHWX LEHTPIB AUCTPHOYIII; X — KIJIBKICTh TI€PEBE3CHOTO

pecypcy 31 3aBofy i 10 LEHTpY AUCTPUOYLIl j; Vg~ KUTBKICTh TICPEBE3CHOI0

pecypey 3 UeHTpy AMCTpHOYLIT j 10 cnioxusaya k; z;: 0 — 1 — Oysesa 3MiHHa,
110 BiAnoBizae 1, konu ueHTp AUcTpuOyLii j BiuuHeHuUi.

B nyOnikauii [4] po3riisaaloTbest pisHi METOM 3aCTOCYBaHHS MyTalil Ta
HATOJIOITY€ETHCS, MO0 KOMOIHYBaHHS pI3HHX MyTalii MOXE ITOKpPaIIlyBaTH
e()eKTUBHICTh 3aCTOCYBaHHS T€HETUYHHU alrOpUTMiB. ABTOpaMH PO3TJISTHYTO
MomudiKaliro  anropuTMy  KOAYBaHHS  Ha  OCHOBI  TIPIOPHTETIB,
3aIpOIIOHOBAHOrO y [3], 3 BUKOPUCTAHHSM TIPOILECY MyTalii, sika 0OUpaeThCs
BUIAKOBO 3 HMOBipHicTI0O 0.5 cepen IBOX MyTallii: Myraiis OOMIiHOM Ta
MyTamis BcTaBKaMu. 11 mepuioro TUIy MyTamii 3 KOKHOI 3 YaCTHH XpPOMOCOM
00paroThes 2 YHIKAJIBHI €ICMEHTH 1 OOMIHIOIOTBCSA MK co00tr0. [l myTartii
BCTaBKaMH JUIsl KO)KHOT YACTHHH XPOMOCOMH OOMPAETHCS BUITAKOBUI 1HACKC 3
SIKOTO €JIEMEHT I1ePECTaBIISETHCS HA IHIIE BUITAIKOBE MICIIE.

Hns  mocmimkeHHs e(EeKTHBHOCTI 3aCTOCYBaHHS TaKOl MPOIEIypH
MyTanii, aBTOpaMH 3allpOIIOHOBAHO BBEJCHHS MIpH IIBUJIKOCTI OTpPUMAaHHS
e(eKTUBHOTO pillleHHA 3a TeHeTHuHMM amroputMoM V. Ilin ¥V Oynemo
PO3YMITH, HOMEP OCTAaHHBOI iTepalii B MPOILEeCi TeHETUYHOTO AITOPHTMY, Ha
SKOMY Bi/IOyJIOCh TTOKpAICHHS (3MEHIIICHHS 3HAYEHHS I[UTLOBOT (DYHKIIIT).

Jns  TpoBEeICHHS YHMCIOBHX EKCIEPHMEHTIB, OYyJI0 pO3pO0IeHO
NpOrpaMHy peali3alilo aJropuTMy pO3B’S3aHHS IBOETAIIHOI TPAHCIIOPTHOL
3a1a4l 3 OOMEXEHHSM Ha MakCHMaJIbHY KiJIBbKICTh IIEHTPIB AMCTPHOYWIi 3
BHKOPHCTaHHAM MOBH IporpamyBaHHs Python Ta 6ibmiorexkn mis po3poOku
inTepdeiicy kopucryBada Qt5.

Uepes BUNAAKOBICTh reHEpaIlii XpoMOCOM TSl KOYKHOT iTepallii, cepemHe
3HaueHHs oOumcimoBanock 3a pesyiabratamu 100 excrepumentiB. ['padixw,
300pakeHi Ha puc. 1 CBiAYaTh MpO Te, MI0 3aCTOCYBAaHHS 3MIIIAHOTO MiAXOLY
UL TpoLeypH MyTalii jae Kpamumil pesynbTaT MIi HEBEJIHKUX 3HAYCHb
HMOBIPHOCTI 3aCTOCYBaHHS 3MIllIAaHOT MPOLICAYPU MYTAIlil.
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3anexHictb V Big MMOBIpPHOCTI myTauin
40,00
35,00
30,00
2500 & A P B—
> 20,00 V
15,00
10,00
5,00
0,00
0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
p - AMOBIPHICTb 3aCTOCYBaAHHA NpoLUeaypU MyTauii

el \/(Mixed) e===\/(Swap) V(Insertion)

Pucynok 1 — I'padixu 3amesxxHocTi ¥ Big KIMOBIpHOCTI MyTaii 0OMiHOM,
BCTaBKaMH Ta 3MIIIaHOI MyTarlil

Ha puc. 2. 300paxxeHO pe3yabTaT PO3B’sSI3aHHS MOJEIBHOT JBOCTAITHOT
TPAHCIIOPTHOI 3a/1a4i 3 TAKUMH BXITHUMH JaHUMH: KUTBKICTH 3aBOIIB [ = 3;
KUTBKICTh MOXIIMBHX IICHTpIB IUCTpHOymii W = 4; KUIBKICTh CIIOKHBAYiB
K =05. Bapricth pO3MilllcHHS MOXJIMBHX LIEHTPIB JUCTPHOYyLii 3aJaHO
BEKTOPOM w = (45,40, 45,50); BEKTOP MTOTY>KHOCTEH 3aBOJIIB
a = (500, 490, 500); BEKTOp HOTYKHOCTEH MOTCHIIMHUX EHTPIiB AUCTPUOYLIT
b = (590, 400, 580, 460); IOTIAT  CIIOKWUBAYiB  3aJaHUil  BEKTOPOM
d = (260,230, 250,320,300). Baprocti mepeBe3eHHS [UIA  TEPIIOTO Ta
JIPYTOT0 €TaIiB 3a/aHi BUIIaJKOBUM PO3IOI1I0M 3Ha4YeHb [20; 40].

BucHoBku. B po0oTi po3risiHyTO ABOETAlHY TPAHCIIOPTHY 3a/1a4y 3
OOMEXEeHHSIM Ha PO3MIIIEHHS! KITBKOCTI HEHTpPIB AUCTpuOymlii. ABTOpamu
3aIpOMOHOBAHO MOAM(DIKALiIO MPOIETypH MYTAIlii 3 BAKOPHCTAHHIM 3MilIaHO1
MyTaii.

PoGoTa € CcKIagoBOIO YAaCTHHOIO JOCHIHKEHb 3a JSPKOIOIKETHOIO
HAYKOBOIO TEeMOKW «3amadi aHamizy, MOIETIOBAaHHS Ta ONTHMi3amii
TEXHOJIOTIYHMX TMPOLECIB Y CKIAJHUX CHCTEMax pPI3HOI MPHUPOIU», IO
BUKOHYIOTECS B HTY «/IHIPOBCHKA MONITEXHIKA.
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Generation =199
Best =310
Average =310.0
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Pucynok 2 —. Pe3ynbTar po3B’s3aHHS MOJEIBHOI 33134l

CIIUCOK BUKOPUCTAHOI JIITEPATYPU

1.Cranina O. /JI. Mogzeni Ta MeTonu po3B’si3aHHA 337ad ONTHMAJIBLHOTO
pO3MiIIIeHH$I JABOCTAIIHOI'O BI/Ip06HI/IHTBa 3 HCICPCPBHO pO3H0[[iJ'IeHI/IM
pecypcom / O. M. Cramina, C. A. VYc¢, J. C. Kopsmkina. — JIHinpo:
Ceimrep A.JIL., 2021. — 200 c.

2.Lotfi M. A genetic algorithm using priority-based encoding with new
operators for fixed charge transportation problems / M. Lotfi,
R. Tavakkoli-Moghaddam. // Applied Soft Computing. — 2013. — Nel3. —
C.2711-2726.

3.Mitsuo G. A genetic algorithm for two-stage transportation problem
using priority-based encoding / G. Mitsuo, A. Fulya, L. Lin. // OR Spectrum. —
2006. — Ne28. — C. 337-354.

4.Nitasha S. Study of Various Mutation Operators in Genetic
Algorithms /
S. Nitasha, K. Tapas. // International Journal of Computer Science and
Information Technologies. — 2014. — Ne5. — C. 4519-4521.
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VK 004.9:378 Cugnopenko K.B.%, Xom’six T.B.2

AHAJII3 POBOTH 3EPHOBOI'O KOPUOPY B YMOBAX
KOMIIAHIi KERNEL GROUP

3 cepmas 2022 poKy eKCHOPT 3EpHOBUX, ONIHHHX Ta omi 3
[NIMOOKOBOJHHUX TIOPTIB  YKpaiHW OyB YaCTKOBO BIJHOBJIICHUH 3aBIAKH
momoBiieHocTsiM Black Sea Grain Initiative (“SepHoBuii Kopumop”). 3a 1€t
JIOMOBJICHICTIO KOXHE CYIHO, IO 3aXOJUTh O YKPalHCHKHUX IMOPTIB, Mae OyTH
nepeBipeHe 1HCIEKLie0 «3epHOBOTr0 Kopuaopy». JlaHi iHcnekuii oOMexyTh
KUTBKICTB 3epHa, o MoXxe OyTHu excrioproBane 3 Ykpainu. OOH mybmikye mani
PO BHXIJ CyJIeH 3 YyKpailHCBKHX IOPTIB 1 JaTH IPOXO/PKEHHS BHUXIJIHUX
IHCTIEKIIiH.

B pamkax keiicy Binm kommanii Kernel Group mocraBneHa 3amauya —
moOymyBatu 3BiT y Power BI, mo J0moMoxyTh MpoaHali3yBaTu poOOTY
«3epHOBOr0 KOPHIOPY», a caMe - Bi3yali3yBaTH TEMIIM EKCIIOPTY B po3pizax
MICSILIiB IPOXO/DKEHHS 1HCIIEKLIT Ta perioHiB, commodity Ta perioHis.

Y Mexax «3epHOBOrO KOPHAOPY» EKCIIOPTYBAJIOCh OINBIIE HecsATKa
pizux “Commodity”. Ockinbku rpadiku 3 OararbMa eJeMeHTaMH CKIIaaHi JUis
CHPUHHATTA, MO)KHA 3TPYyNyBaTH y AEKiTpka Tpym: 3epHOBi (corn, wheat,
barley, peas), oniiini (sunflower see, rapeseed, soya beans), omnis (sunflower oil,
soya oil, vegetable oil) Ta iHme. OcoONUBICTIO NaHWUX € Te, IO Yy PO3pi3i
KOMOIHaLil CyAHa, BaHTaXy Ta KpaiHW NPU3HAYCHHS Ha KOXKHY BiIIIPaBKY.
YacTo onHe cyaHO OyJlie MICTUTH JIMIIE OJWH BaHTaX Ta MPSIMYBaTH 10 OIHI€T
KpaiHd, ajie iHOAI B MeXax OJHOTrO CynHa MoOXke OyTH NeKinbKa BaHTaXIB UM
JIaHEe CyJTHO MOJKE MPSIMYyBAaTH JI0 IEKIIbKOX KpaiH.

s mpoBeieHHS aHANi3y POOOTH «3€pHOBOTO KOPUAOPY» MOOYJOBAaHO
Bisyasizamii TeMmIly eKCHOpTy 3EpHOBHX y pI3HHX po3pizax B Power BIL
[TpoananizyBaBiim poboTy «3epHOBOrO KOPHIOPY» Y PO3pi3i KUIBbKICTh CyJICH B
3aexHocTi Big MicsaniB (cepmas 2022 — G6epe3ns 2023 poki) ta UN region,
MOYKHA 3pOOUTH BUCHOBOK, 1[0 HAHOUIBII aKTUBHO (BiJ KUTBKOCTI IEpEBE3EHUX
CyIleH) Kopuzop mpaioBaB y BepecHi 2022 poky. Lle MOXXHA MOSCHATH THM,
mo y ceprHi 2022 poky BiIOyBalOCh HaJlarOJKCHHS IMEPEBE3CHb depe3 yci
0COONMBOCTI KOPHAOPY, TOMY AaKTHBHE TPAHCIIOPTYBAaHHS BiAOyBaJoOCh y
BEpPECHI — JKOBTHI, fKpa3 IIcis 3aBeplieHHs 300py Bpokaro. Takox

! Crynenka rpynu 124m-22-1, HTY «JIHinpoBCchKa NOJITEXHIKa
2 Kanp. ¢i3.-mat. HayK., JoneHT kadenpu Kadeapy CHCTEMHOTO aHANi3y i yHpaBIiHHS
HTYVY «/IHinpoBchbKa MO TEXHIKa
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MOPIBHIOIOYM PETIOHM EKCIOPTY 3E€PHOBHUX TOBapiB 0ayMMo, 110 HaWOiLIbII
BCHOTO 3 YKpainu Oyio excriopToBaHo y 3axigHy €sporry (puc.l).

KU KIETh ey eH W)

Pucynoxk 1 — Exciopt y po3pisi kinbkicti cyaen (08.2022 — 03.2023p.)

3pobieHo aHami3 poboTH «3epHOBOTO KOPUAOPY» YV PO3PI3i 3aIKHOCTI
TOH BiJ BuAy 3epHOBOro ToBapy (commodity) Ta perionie (UN region).
BusnaueHo, mo HaWOIMBIIY KiTBKICTH €KCIIOPTOBAHO 3e€pHOBHUX (corn, wheat,
barley, peas, 20 316.38 ton). HaiimeHiire Bchoro exkcrioproBano odii (sunflower
oil, soya oil, vegetable oil), mo cxmamae 1 176.87 ToH. Takox 3 maHOL
Bizyaiizamii (puc. 2) Mo>kHa 1M00aunTH, 10 HAWOIIbIIE TEPEeBE3eHO 3EPHOBUX Y
KpaiHu A3iaTCbKO-THXOOKEaHCHKOTO OKEaHy.

Takox 3po0ieHo aHami3 y po3pi3i METPUKH - TOH B 3aJEKHOCTI Bif
mopTy BimnpasieHHs (departure port) Ta BuIy 3epHOBOrO ToBapy (puc. 3), ae
BHJHO, 1[0 HAaHOUIBIIe TOH 3ePHOBUX TOBapiB, a came 10 445.72 tou 3 mopty
«HopHOMOpPCHK», a HaiimeHtIe — 8 248.48 ToH 3 mopty «[liBneHHuit» (puc. 4).

3 pUCYHKY 3 TaKoX BHIHO, III0 HaliMEHIIIE TOH €KCIIOPTOBAHO y CEepIHi
2022 poky (1573.28 toH) Ta ymcronani 2022 poky (2611.75 Ton). Lle MmoxHa
MOSICHUTH THM, 1[0 Y CEPIHI TUIbKU [MOYaB NPAIFOBATH «3EPHOBUI KOPHIOPH
Ta OyJIM «IpOOHI» €KCIOPTH, a Y JIUCTONazl OyiIo BiTHOBJIEHO EKCIIOPT ITiCIIs
MpU3yNUHEHHS excropty 3 29.10.22 no 1.11.22 poxky.
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MeTpUKa, ToHH

1425534

1198961
594,905

503731

Ol

Bua Tosapy
UN region @ Africa @ Asia-Pacific ®Eastern Europe @ Westen Europe and Others

Pucynok 2 — ExkcriopT y po3pi3i METpUKH, TOH B 3aJISKHOCTI Bil BUIY
3epHOBOro ToBapy (commodity) ta perionis (UN region) 3a 08.2022 —
03.2023p.

Departure date v Bup Tosapy
ooszze B 0503205 [ Barley
O—O [ Canola

[ corn

[ Mixed

[ Peas

[[] Rapeseed

[ Rapeseed meal

[ Soya beans

[ soya oil

METpUKa, TOHH

1394 _ [7] Sugar beet pellets
[ Sunflower meal
[ Sunflower ol

[ sunflower pellets
[ Sunflower seed
[ vegetable oil

[J Wheat

[] Wheat bran pellets

U cepaon Bep 2022 Xog 2022 2023 ior 2023 5ep 2023

Data

Departure port ® Chornamorsk @Odesa @ Yuzhny/Pivdennyi

Pucynox 3 — Exciopt y po3pi3i METPHKH - TOH B 3aJISKHOCTI Bifl TOPTY
BianpasieHHs (departure port) Ta BUIy 3epHOBOro ToBapy (commodity) 3a
nepiox 08.2022 — 03.2023 p.
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Cyma ana Metric tons  Departure port
10 445,72 Chomomorsk
6 34927 Odesa
& 248,48 Yuzhny/Pivdenny
25 043,47
Pucynoxk 4 — Tabnuist 3aJ1e)KHOCTI €KCIIOPTOBAHUX TOH 3€PHOBHX B
3aJIeKHOCTI BiJl TOPTY BiANIPaBICHHS

TakuM 4MHOM, 3aBASKH «3epHOBOMY KOPHJIIOPY» €KCIOPT BiOYyBaeThCs
3 TppOX mopTiB Omeckkoi 0bmacTi, HAMOLIBIT BCHOTO 3a mepiof cepreHs 2022
poky — 6epesenb 2023 poky Oyio mepeBe3eHO 3ePHOBHX, SKI BKIIFOYAIOTH COIN,
wheat, barley, peas, a came 20 316.38 ToH.

CIIUCOK BUKOPUCTAHOI JIITEPATYPHA
1. Query overview in Power BI Desktop. URL:
https://learn.microsoft.com/en-us/power-bi/transform-model/desktop-query-
overview
2. Kernel career. URL: https://career.kernel.ua/students-are-our-
future/kernel-finance-graduate-recruitment-program/

VK 004.94: 69.003.13: 336.49  Xammksa O.B., dinok B.0.2, Cizosa H.JI.2

MO/JEJIIOBAHHSI IHBECTULIIITHUX MPOLIECIB Y
BYJIBHULITBI

OpHUM 3 MOJANBIINX KPOKIB PO3BHTKY €KOHOMIKHM Oyab-sIKOi KpaiHH €
MUTAaHHS 3aIy4eHHS HEoOXimHOro obcsAry KamiTaly, IO BH3HA4Yae€ piBEHb ii
C€KOHOMIYHOT'O 3pOCTaHHSI.

BymiBHHILITBO € OMHIEIO 3 TAKHX Trayly3b, SIKA MOCTIHHO PO3BHUBAETHCH 1
gKka 1moTpedye BeNMKHX  OOCATIB KamiTaloBKIAAeHb, I€, IIepml 3a BCE,
iHBECTHIIIi 1 CTBOPEHHS IHBECTHLIHHOTO IIPOEKTYy, TOMY IIOCTa€ ITMTaHHS
OIIHKH {HBECTUI[ITHUX MPOEKTIB 1 IX pU3HKH. .

OriHKa IHBECTHLIHHMX pH3HMKIB  MPOEKTY, YIPABIIHHI HUMH €
aKTyaJIbHO1 3amauero OymiBHUITBA.  AKTYalbHICTh JOCHi/PKEHb BUILUIHBAE
TaKOXK 31 CKJIAJHOCTI Ta OaraTOKPUTEPIalbHOCTI OIIHOK 1HBECTHIIIAHOL

! Crynent rpynu KomnH 2019-1, XHYMT imeni O. M. Bekerosa
2 Ctynent rpyru KomnH 2019-1, XHYMT imeni O. M. Bexerosa
3 JloxTop (i3.-Mart. Hayk, ipod. kadeapu KH Ta IT, XHYMT imeni O. M. Beketosa
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pUBaOIMBOCTI 00’€KTIB Oy IIBHUIITBA.

IaBecTumiii 3aBkIM Opi€eHTOBaHI HAa MaWOyTHE i TOMy NOB'SA3aHi 3i
3HAYHOI0 HEBU3HAYCHICTIO €KOHOMIYHOI CHTyalil Ta MOBEAIHKH JIOJEH, IO
XapaKTepU3ye€ BUCOKUH pIBEHb HMOBIPHOCTI HEBHKOHAHHS 1HBECTHIIIHHUX
IUTaHIB 3 00'€KTUBHUX UM Cy0'eKTHBHUX NMpu4nH. [1osiBa pu3HuKy NPU3BOAUTH 10
HE3/1IHCHEHHs 3alUIaHOBaHUX I[Ieil iHBecTyBaHHA (MpUOYTOK abo corianbHUR
e(eKT) i OTPIMAHHS TPOIIOBHX 30HUTKIB.

[TuTaHHs OL[IHKM PU3MKIB € JOCUThH CKJIQJIHUMH, Ie BUKJIMKAHO THUM, 110
(iHaHCYBaHHS PO3BHUTKY OYHiBEIBHOI Taly3i IOB’S3aHO 3 NEBHUM TEPMiHOM
BKJIaJICHb Ta PU3MKOM HEBYACHOI'O MOBEPHEHHs a00 HENOBEPHEHHS KOIITIB.
Tomy mocrae nuTaHHS €(PEKTHBHOTO aHAII3y Ta OUIHKH PU3WKY iHBECTYBaHHS,
OCKIJIBKM II€ JO3BOJIUTH IIOTEHLIHHMM IHBECTOpaM MaTH SICHY KapTHHY
peaNTbHHUX NEPCIICKTUB MMOBEPHEHHS KOIITIB 1 OJiepKaHHs PUOYTKY .

[uBecTumiftHUN TPOEKT y OyHIBHULOTBI — TI¢ IUIaH BKJIAJICHHS
(hiHaHCOBUX 1 MarepialbHUX pecypciB y BHPOOHHMITBO Ha OyIiBENBHHX
MiAMPHEMCTBAX IS TOCATHEHHS TICBHUX €KOHOMIYHUX IIJICH.

[HBecTuUIiitHMIA TpoIIeC mepedavyae MoeTanHICTh HOro BIPOBAKCHHS —
3a]IyM, peatizaiis OyaiBHUIITBA 1 eKcIuTyaTaris 00’ exra [1].

3agyM I1HBECTHLIHHOTO TNPOEKTY — BHM3HAYEHHS LI IHBECTYBaHHS,
HOMEHKIIATypH MPOJYKIii, 10 BHUTOTOBJSIETHCS, MPU3HAUCHHS 1 MOTYKHICTh
00’ekTa OyIiBHUITBA.

Jist 1bOro  BUBYAETHCS PUHOK JUISi MOXKJIMBOCTI 1HBECTYBaHHSI, JpKepelia
IHBECTYBaHHSI, MOXJIMBOCTI JOCSTHEHHS  I[iJIel iIHBECTyBaHHSI.

Hdami  po3poOnsieTbCst  JeTanbHe  OOIPYHTYBaHHS — IHBECTHLIH y
OymiBHHLITBO 00’€kTa, TOOTO CTBOPIOETHCA Oi3HEC-TUIaH OyMiBHUIITBA, SIKHHA
MIPU3HAYCHO YISl OAEPXKAHHS KPEUTY 1 BIAKPHUTTS (hiHAHCYBAaHHS Oy IiBHHUIITBA.

Peamizamis ~ OyxmiBHMITBa  mepeabadae  poO3poOKYy  MPOEKTHOL
JTOKyMeHTalii Ha 00’exT. CrioyaTtky po3poOJseEThCS MPOEKT, MPOBOAUTHCS
Y3rO/KEHHSI, eKCIIepTH3a 1 3aTBEP/PKEHHSI JOKYMEHTAllii, BUIUISETHCS IUIOLIA
mig OymiBHHOTBO 00°ekta. [loTiM po3pobmsieThest poboda MTOKyMEHTAIlis
BiJJTHOCHO MatepiaiiB i oOnagHaHHs 1 piHAHCOBHUX BUTpAT.

Y BIAMOBIZHOCTI 3 3aTBEPHKCHOI0 TPOCKTHOIO JIOKYMEHTAII€l0
MPOBOIUTHCS KOHKYPCHHU BifOip 1 TeHmep s BigOOpy MHiApSTYMKA VIS
BUKOHAHHS OyliBELHUX POOIT 1 BBEACHHS 00’ €KTa B €KCIUTyaTaIliIo.

Excrmyarariisi 00’ekra 3abe3neuye JOCATHEHHS LIeH 1HBECTYBaHHS.
BxknazgeHi pecypcu 10 3aaHOTO TEPMiHY MOBHHHI OyTH OCBOEHI B MOBHOMY
00cs131 1 IPUHOCUTH 3aIUTAHOBAHUH IHBECTOPOM TPHOYTOK.

VY pasi Gi3udHOro i MOPALHOTO 3HOCY 00’ €KT MOXKE OYTH JIIKBiIOBAHO 3
YTHITI3AIiEI0 HOTO KOHCTPYKWiH 1 oOmagHaHHS, abo BiH Moxe OyTH
nepenpo¢iibOBaHNH i HOBUI TEXHOJIOTIYHMH npouec. B Takomy BuUnaaky
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NPOEKTHA OpraHi3aiis NPOBOAWUTH OOCTEXEHHs cTaHy 00’ekTa, po3podisie
MPOEKT KaIliTAIbHOTO PEMOHTY a00 IMPOEKT PO3MIMPEHHS, PEKOHCTPYKIII i
TEXHIYHOT'O NIEPEOCHAICHHS OCHOBHUX (DOHJIIB MiAIPUEMCTBA.

IoeramHicTh MPOBAIKCHHS IHBECTHIIIHHOTO MPOEKTY mepeadadyae Horo
KOMIUIEKCHE JIOCII/DKCHHS, IMTOYMHAIO 13 HOro 3aayMy 1 10 MPUHHATTS pillleHHs
BiTHOCHO BUKOPUCTAHHS (hiHAHCOBUX 1 MaTepialIbHUX PECypPCiB.

i kpokum mependavaroTh CTBOPEHHS MaTEeMaTHYHOI MOJETI, BHOOPY
MeTony Juisd 11 aHamizy 1 CTBOPEHHS BiNOBiqHOTO  iH(OpMaLiiHOro
3a0e3reueHHs .

Pusukn  iHBecTHHiiiHOTO Tporiecy OyZiBHUITBI OOMOBIICHI TaKUMHU
SBHUIAMH SK JAWHAMIYHICTH 1 TypOYJEHTHICTh 30BHIIIHBOTO CEPEIOBHIIA,
CTEIICHEM HEBU3HAUCHOCTI Ta BIUIMBY BHYTPIIIHIX MapaMeTpiB Ha OCTaTOYHE
MIPUAHATTSI PIIlICHHS Ha KO)KHOMY 13 €TaIliB MPOEKTY.

Opnak feski TpoOeMH OWIHKH PH3HUKIB 1HBECTHUIIIHUX IIPOEKTIB
3aJIMIIAI0THCST HEBHPILICHUMHU. [IpHyMHOI0 1HOTO € 00’€KTHBHI TPYAHOLI],
MOB’A3aHI 3 TEPMIHOM peaii3amii iHBECTHLIHHOTO TPOEKTY, KiIBbKICTIO
YYaCHUKIB HPOEKTY, XapaKTepOM IPOEKTy TOLIO, L0 3yMOBJIOE JOJATKOBI
BHJIM PU3HKIB B YMOBaX HEBH3HAYECHOCTI. BiICyTHICTh yHiBepcaabHOT MO 1
MPOrpaMHOro MPOAYKTY Ul BU3HAYCHHS PH3HKIB HE J03BOJISIE OOIPYHTYBAaTH
CTIMKICTh 1 JOCTOBIPHICTH OJEPIKAHUX PIICHb IS KOHKPETHOTO MPOEKTY.
KpiM TOro, HemoCTaTHHO yBard MPHUIUISETHCS IOCHIIHKCHHIM €(PEKTHBHOCTI
IHBECTHIII Ha OCHOBI MOJCIIOBAHHS IIPOIECY OIIHOK 1 YIPaBIiHHS
IHBECTHLIHHUMHY PH3UKAMH.

AmHaniz MeToniB 1 MiAXOAIB IIOA0 OIIHKM IHBECTHULIWHUX MPOEKTIB Y
chepi OymiBHHITBA IIOKa3aB, IO HE ICHYE €IWHOTO IIIXOAY OO OLIHKA
IHBECTHIIHOTO PU3HKY, TOMY 30CTalOTHCS HEBHPIIICHI MUTAHHS, TIOB’A3aHi 31
CTBOPEHHAM WiAXONy, SKHM OH 3aJ0BOJBHSB BUMOTaM  OyIb-SIKOTO
OyaiBepHOTO TiApreMcTBa [2].

Bce me mnpu3BOAMTH A0 HEOOXIMHOCTI PO3POOKH YHIBEPCAILHOTO
MiAXOMY /[0 OIIHKH PU3WKIB OyAiBETPHHX IMPOEKTIB HA OCHOBI MOJEIIOBAHHS
IIUX TPOLECIB B yMOBaX HEBU3HAYEHOCTI 1 MPUHHATTS PIMIEHHS CTOCOBHO
OyHiBETEHOTO IPOCKTY.

Bce me pmo3Boisie  cTBepiKyBaTH, IO Iied  HANpsIMOK — aHalli3y
IHBECTUIIIWHOT MisITBHOCTI MOTpeOdye MOriauOIeHUX JOCTiKEHh B yMOBax
OOMEXEHUX  IHBECTHUILIMHUX  HAIXO/pKeHb. JIIs  KOMIUIEKCHOI  OLIIHKH
IHBECTHIIIHHOTO MPOEKTY HEOOXITHO OIIHIOBATH Horo mpuUBaOIUBICTH 1
BUPIIIUTH NUTAHHS YIPaBIiHHSI PU3UKOM.

B paniii po0OTI po3risiiaeTbess  METON KUIBKICHOTO aHallizy PU3UKY
IHBECTHLIWHNX OyAiBeTbHUX TIPOEKTIB 3 BHKOPHUCTAHHSAM IMOBiIpHICHOTO
MiIXOTY.
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Ha ocHOBI KUIbKICHOTO aHATI3y

— CTBOpPEHa MOJENb OLIHOK I1HBECTHIIHOI NpHBaOIMBOCTI 00 €KTIB
Oy#iBHUIITBA B YMOBaX HEBU3HAYEHOCTI 1 PH3HMKY, NPOLECIB YIpPaBJIiHHSI
pU3UKAMHU I TPUAHATTS BIAMOBIAHOTO PIIICHHS CTOCOBHO 1HBECTHIIHHOIO
MIPOCKTYy 1 aBTOMAaTHW3allil BH3HAYEHHS IHBECTHIIHHOI mnpuBaOIMBOCTI 3
BUKOPHUCTAHHSM CTATUCTHYHHX ITiIXO/iB;

— IIPOBENICHI MAaPKETHHIOBI JOCHIPKEHHS Ul BU3HAYCHHS aKTyaJIbHHX
3HaYCHb OCHOBHHMX BXIJHHX JIaHHUX OIlIHKA IHBECTHUIIHHUX IIPOCKTIB,
CTAaTUCTUYHUHA aHalli3 3 THTaHb 3alydeHHS IHBECTUIINH Ta OIIHIOBAaHHST
IHBECTHUIIITHUX PH3HKIB;

— c(hOpMOBaHO MHOXMHH aJFTEPHATHB ISl YYACHUKIB IHBECTHIIHHOTO
pI/IHKy; . . . . . .

— IPOBEICHO  aHalli3 CTIMKOCTI pIMICHHS 1 PO3paxyHOK BapTOCTI
JTOCKOHAJIO1 IHBECTHIIWHOT iH(OpMAaIIii;

— BM3HAUEHO HaWKpallly CTparerito IHBECTYBaHHS 3a JOIIOMOIOIO JiepeBa
PpiIIEHB.

Po3pobieno  imiTamiiiHy  MOJENs  OLIHIOBAHHS  IHBECTHIIINHOI
pUBa0IMBOCTI 00’ €KTIB OYJiBHHUIITBA

[Iponec mpuiHHATTS pilIeHHs CTOCOBHO 3 BUOOPY 00’ €KkTa OyAiBHUIITBA
BHPIIICHO Y JBA €TaIln:

Ha TepuIomMy YHCIOBI  XapaKTEPUCTHKH TPHOYTKOBOCTI Ta
PHU3HUKOBAHOCTI,

Ha Apyromy — c(hopMyIIOBaTH BUCHOBKH 32 IICBHUM AJTOPHTMOM.

Ha nepuomy erami 1y1st KOXKHOrO 3 MPOEKTIB BiioMi rporosi noroku NCF
32 TEBHWH MEpioJ] 4Yacy BHXOLIUM 3 HECIPHUATIMBOTO, CIPUSTIMBOTO Ta
MOMIPKOBAaHOTO MPOrHO3iB, a Takok #MoBipHocTi P(NCFy) peamizamil mux
nporao3iB. HeooxigHo Oyi0 oOmpaTy BapiaHT KaliTATOBKIAACHb, IO 3a0e3rneuye
HaWKpaIlle MoeTHaHHA O9iKyBaHOTO IIPUOYTKY Ta CTYIICHS iIHBECTUIIIHOTO PH3HKY.

Hagenenuii anroput™ [gae 3Mory BHOOPY HaWKpamoro MPOSKTy Ha
MiZCTaBI YACIOBUX XapaKTEPUCTHK BHUITAAKOBOI BETHYMHH — I'POIIOBHIA TOTIK 3a
MIPOEKTOM

B pe3ynbTari MapKeTHHIOBUX JIOCTIDKEHh PHHKY HEPYXOMOCTiI Oyio
BU3HAUEHO, 10 NP NPUHHSATTI IHBECTULIIHHMX pIlIEHb ITPO OyiBHUITBO 00’ €KTIB
YKUTIIOBOTO IIPU3HAYECHHSI HEOOXiTHO BPaxOBYBaTH HACTYIHI ()aKTOPH:

— eKOHOMIYHI: IOCTYIHICTh KPEUTHHUX PECYPCIB, PIBEHb JKUTTS HACEJICHHS
(piBeHb 1 auHAaMiKa JOXOMIB HaceNeHHs, JAW(EPEHINalis HaCeIeHHs 3a piBHEM
JIOXOMy, piBeHb iH(IAIi, piBeHp 0e3po0iTTS), BapTicTh OYHIBHWIITBA, PH3UKU
IHBECTHILIIH, CTaH BAJIFOTHOT'O PUHKY;

— coliaybHi: gemMorpadiyaa cuTyamis i MirpamiiiHi HOTOKH, 3a0€31IeUeHICTh
HAaCeJICHHS YKUTIIOM.
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InTerpoBanunii mapamerp pUHKY, SIKHil BiZoOpa)kac KOMIUIGKCHUH BIUIMB
mepepaxoBaHUX BHINE (DAKTOPIB € PHHKOBA BApTICTh KBAaIpaTHOTO MeETpa B
HOBOOY/IOBax.

OCHOBHMUMH  I[IHOYTBOPIOIOUMMH ~ (haKTOpamHd Ha PHUHKY IIEPBHHHOI
JKUTIJIOBOT HEPYXOMOCTI €:

— kiac 00'exTa ((hakTop pO3TAIIYBaHHS BXKE MICTUTHCS B Ki1aci 00'eKTa);

— CTajisi TOTOBHOCTI 00'€KTA;

— OJIM3BKICTH METPO 1 3yIIMHOK TPOMaZICHKOT0 TPAHCIIOPTY;

— PO3BHHEHICTh COMIANBHOI 1H(PPACTPyKTypH B paiioHI pO3TAalTyBaHHA
00'exTa (KUTIOBOTO OYIMHKY );

— IMi/K KOMITaHii-3a0yI0BHHKA.

OpnepxaHO  pe3yibTaTh JOCHI/DKEHHS PU3HKIB 1 BUPOOIIeHI peKoMeHaarlii
BITHOCHO MPHUHUHATTS PillIeHHsI [UTs1 3a0yI0BU JTUJISTHKH KUTIIOBOIO HEPYXOMICTIO 32
TPbOMa AITBTEPHATHBHUMHE NPOSKTaMH, TOOTO 00paTH BapiaHT KalliTaJIOBKIAJCHb,
o 3a0e3ne4nTh HaKpalle I[TO€IHAHHS OYiKyBaHOrO MNPHOYTKY Ta CTyIEHs
THBECTUIIIHOTO PH3HKY.

B mpomneci npoBeaeHHS YHMCIOBHX EKCIEPHUMEHTIB 3 KOMII IOTEPHOIO
MOIEIUIF0 Oyjla BCTaHOBJICHA HEOOXIOHICTH IHBECTYBaHHS Yy IOJATKOBI
JIOCIIJDKEHHST 3 METOI0 YTOYHEHHS ITapaMeTpiB 30BHIIIHBOTO CEpEeIOBUINA Ta
iHBECTYBaHHsI B TOOYJOBY 0araTtornoBepXxoBOro OyJHHKY.

CIIMCOK BUKOPUCTAHOI JIITEPATYPU

1 AHami3 i po3poOka iHBECTHIIHHMX MpoekTiB [Tekcr]| : HaBY. mocil.
st cryn. By3iB / [I. I. Hurmmmk, C. O. Kponensauueka, M. M. bimii, O. L.
Mosine.]. — K.: Ilenrp HaBuanpHOi mitepatypu, 2008. — 174 c.
https://dut.edu.ua/uploads/l_1466_43674341.pdf

2 Sizova N., Starkova O., Solodovnik G., Dolgova N. Development of a
computer model for evaluating alternative investment and construction project
options in the face of uncertainty and risk// CxigHo-€Bponeicbkuil KypHa
nepenoBux TexHONOTiH—2019 Ne6/3(102).—C.66—76, Doi.org:/10.15587/1729-
4061.2019.184376
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YJIK 519.2:314.18 IOnina A. O.}, Hayk. kepiBH. Yc C. A2

3ACTOCYBAHHSA METOAIB ITPOI'HO3YBAHHS J1JIA
MOJIEJIIOBAHHS JEMOTPA®IYHOI CUTYAIIIT ¥V CBITI

[IporHo3yBaHHSI YMCENBHOCTI HAcEJIEHHs HEOOXiHE Ul pO3YMiHHS
0 YOTO CIiI TOTYBaTHCh CYCHUIBCTBY Yy MailOyTHbOMY. UHCENbHICTH
HaceleHHS CYTTEBO BIUIMBAE HA INPHPOJHI SBHINA, HANpPHUKIAL, Taki SK
riobajgbHe TOTEIUTiHHS. JII0JCTBO MHIOPOKY BHKOPHCTOBYE MUIBHOHM TOH
pecypcis miaHeTu. [IporHo3yBaHHS Aa€ 3MOTy Harlepes] 3pO3yMITH 41 3MOXKEMO
MU JKUTH, SIKIIO Halla KUIBKICTh CYTTE€BO 301IBIINTHCS 200 3MEHIIMTHCS, Ja€
3MOTY 3pO3YMITH SIKHM YHHOM 3MiHAa YHCENBHOCTI BIUIMHE Ha EKOHOMIKY,
OCBITY 1 IHIIII CTOPOHM XHUTTS cycrinbcTBa. OTKe, MPOrHO3YBaHHS HEOOXiaHE
IUISL yTBOPEHHSI KOM(OPTHOIO >KUTTEBOIO CEpelOBHINA Ul JIIoAel 3apa3 i B
MaiiOyTHbOMY.

Memoio 1aHOTO JOCHIPDKEHHST € TIPOTHO3YBAaHHS YMCEIBHOCTI
HaceleHHs Ykpainu Ha 2023 — 2050 poku.

Buxionumu 0anumu B3sTO 1aH1 PO YUCENBHICTD HACEJEHHS YKpaiHU
y 1990 — 2022 poxkax [1].

B cyuacHiil cTaTUCTHUII AJ1s1 IPOTHO3YyBaHHS BUKOPHCTOBYIOTHCS Pi3HI
METOJIH, AKi BiIPI3HAIOTHCS TOYHICTIO Ta OEpyTh 32 OCHOBY pi3HI Mozeni. Jleski
3 HHUX JAI0Th XapaKTEPUCTHKY 3MIiHHM HACEJICHHS B LIJIOMY — I MOJEII, SIKi
3aCHOBaHI  Ha  BHUKODHCTaHHI  MaTeMaTW4yHuX  (QyHKUid  (JiHIHHOI,
eKCIIOHEHIIIfHO1, JoricTudHoi). OCOONMBICTIO MPOTHO3YBAaHHS YHCEIHHOCTI
HACEJICHHS € Te, 10, SIK MPaBUJIO, HOro 3MiHH HE MAlOTh PI3KMX KOJIUBAHb Ta
HATragyloTh JesKi MaTeMaTH4HI KpWBi, TOMY JOIJIBHUM € BHKOPHCTAHHSI
3rJIa/UKYBaHHS (DAaKTHYHOI JUHAMIKM HACEICHHS BiJINOBITHO 1O OOpaHOi
¢yukuii (Mozeni) [2].

Benpriificbknii  mMarematnk DepXIOibCT NPUIYCTHB, L0 HPUPICT
HaceJIeHHs 3aJIeKUTh HE TUIBKH BiJ HOr0 YHCENBHOCTI, ajle TaKoX 1 Bif TOTO,
HACKUTBKH 1151 YHCENBHICTh BiIIalieHa BiJf HOrO BEPXHBOI MeXi. 3arporoHoBaHa
HUM JioricTiyHa Mozenb (1) € po3UIMpeHHsIM eKCIIOHEHIIANbHOI MOJIEN, sKe
BKITIOYa€ YMOBH, sKi He Oyl BpaxoBaHi B Mojieli ManbTyca.

_ PyRe™
P() = K+Py(eTt—1)

(1)

! Crynentka rpymu 124-19-2, HTV «JIHinpoBchKa NOJITEXHIKa
2 Kaun. ¢i3.-Mat. Hayk, npodecop KadeIpu CHCTEMHOTO aHami3y i ympasminas HTY
«JIHIPOBCHKA MO TEXHIKa»
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Jlorictuyna ¢yHkuis mae ¢opmy mditepu S. CepenHs LIIBHIKICTH
HApO/KYBAaHOCTI € AESKOI0 JOIATHOIO CTalOIo, SIKa HE 3aleXHTh Bix dacy t i
po3mipy momyssiii X(t) (momatHe F). A cepemHs CMEpPTHICTh MPOMOPIiliHA
po3mipy momyssuii (Heratusse I - X (1)) [3].

Jns  mporHO3yBaHHS — YHMCENBHOCTI  HACENIEHHS 33  MOJEIUIO
DepxroybcTa BUKOPUCTOBYEMO JaHi nMpo HaceneHHs Ykpainu 3 1990 mo 2022
pOKH.

Hns  pospaxyHky koedimientiB K 1 r morpiOHO BH3HAUMTH
MOYAaTKOBUH MOMEHT 4acy, TOOTO MEpLINi PiK, IaHi SKOTO0 MU BUKOPHCTOBYEMO
B IIPOTHO3YBaHHI, TPOMKHIHA MOMEHT 4Yacy Ta KiHueBuid. [louaTkoBuii MOMEHT
yacy - 1990 pik, omxke to = 0, npoMibXHIIA MOMEHT 4acy t1 — 2010 pik, KiHIeBHIA
MoMeHT 4acy t> — 2020 pik. Omxe t1 = 20, t, = 30 3 BiZNOBITHUMHU 3HAUYCHHIMH
YHCENLHOCTI HACEJICHHS, a CaMe:

P(0) =P(1990) = 51838,5

P(1) = P(2010) = 45962,9

P(2) = P(2020) = 41902,4

Otpumyemo koedimieatn K = 27544.5, r = 0,007836 3a popmyrmamu
(2) Ta (3).

_ P(2PyP, — P (Py + Py))

PoP, — B (2
1 (Pl(HPO))
r=—In{————+
t; \Po(K—P) 3)

PesynbraT nporHo3yBaHHs noka3aHo y tabu. 1 Ta Ha puc. 1.

Jns mepeBipku mpaBmiIbHOCTI Mojaenmi DepXioiabcTa IOPIBHIEMO
NPOTHO30BaHI  JaHi 13  peanbHUMH  JaHuMu  jgo 2022 poky.
CepemapocTaTUCTHYHE BiaxwieHHS BubOipku 1o 2022 poky nopisaroe 1227,1,
mo ckiragae 2,1 %. Ha puc. 1 MoxHa moOaduTH, IO JiHIS MPOTHO3Y JOCHUTH
TOYHO MOBTOPIOE JIHIIO pealbHUX AaHUX. Pi3ka 3MiHA KUIBKOCTI HACEJICHHS y
2014 pomi moB’s3aHa i3 TOYATKOM OOWOBHX Mili HAa CXOAI KpaiHH, TOMY
noyrHaroun 13 2014 poky MOKa3HWK YHCENBHOCTI HACEIEHHS 3HaXOIUTHCS
3HAYHO HIDKYE, HDK MOKAa3HWK IPOrHO30BAHOI YHCEIBHOCTI. 3a OXWH piK
KUTBKICTh HACEJICHHS 3HM3WJIach Ha 2,5 MIIH. 1 cTajia JOPIBHIOBATH MPUOIU3HO
42,9 muH. 3a MPOrHO30M HACEICHHs YKpalHU Majlo CSATHYTH i€l mudpu TUTbKH
y 2023 poui. Takoro * pi3Koro 3HIKEHHS HaceneHHs, sk y 2014 poki, Tinbkn
e OibII MacTabHOTO, BAPTO OYIKYBATH MICNs MOYATKY MOBHOMACHITAOHOT
BiiHM Ha Tepurtopii Ykpainu y 2022 pomi. lnsxom po3B’si3yBaHHS PiBHSIHHS
Oepxronbcra Oyso 3°sCOBaHO, IO €MHICTh CepeloBUINa Uil YKpaiHu
CTaHOBUTH 27,554 muH. oci6. 3 1990 mo 2050. Otpumani Temnu cramy modpe
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CHIBMAAOTh 31 cnpaBxHIM cTanoBuieM 3 1990 no 2020, npore norpedyroTh
OJATKOBOTO aHaii3y. 3rigHo, MoOyJOBaHOi JOTiCTUYHOI Mozeni YKpaiHy
YeKae MPOJIOBKEHHS PI3KOr0 3MEHIIECHHS KUIBKOCTI HaceJeHHs, 1110 NOB’s3aHe
i3 movatkoM OoioBuX nii y 2022 poui. AJie BpaXOBYIOUH OCOOJHMBOCTI IIi€l
MOJIET, a caMe TOH (aKT, 110 BOHA HE MICTHTh y SIBHOMY BUIJISZI ITapaMeTpiB,
BiJl SIKUX 3aJICKUTh YMCEIBHICTh HACEJCHHS, 32 AYMKOIO (haxiBIiB 1i MOXHA
BUKOPUCTOBYBATH JIMLIE SIK IHCTPYMEHT AOCTipKeHHS. OTpHUMaHUHA TPOTHO3,
II0JI0 YUCEIBHOCTI HaceleHHs Ykpaiuu craHoM Ha 2050 pik craHoButh 38,8
MJIH. 0ci0.

\

Pucynok 1 — [TopiBHSIHHS IPOrHO30BaHMX JaHUX 13 pealbHUMU

Tabmunst 1 — [IporHo3oBani faHi HaceneHHs: YKpainu 1o 2050 poky

Howmep | IIpornos Howmep | IIporuos
Pix | poky HAaCEJICHHA Pix | poky HAaCEJICHHS
1 2 3 4 5 6

1990 1| 51484,35996 | 2021 32 | 43363,10143
1991 2 | 51137,73397 | 2022 33 | 43169,79207
1992 3 | 50798,3957 | 2023 34 | 42979,68737
1993 4 | 50466,1278 | 2024 35 42792,714
1994 5 | 50140,72145 | 2025 36 | 42608,80081
1995 6 | 49821,97599 | 2026 37 | 42427,87881
1996 7 | 49509,69844 | 2027 38 | 42249,88102
1997 8 | 49203,70322 | 2028 39 | 42074,74245
1998 9 | 48903,81175 | 2029 40 419024
1999 10 | 48609,85213 | 2030 41 | 41732,79241
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ITponorskenus Tabumir 1

1 2 3 4 5 6

2000 11 48321,65887 | 2031 42 41565,86019
2001 12 48039,07251 | 2032 43 41401,54552
2002 13 47761,93945 | 2033 44 41239,79225
2003 14 47490,11159 | 2034 45 41080,5458
2004 15 47223,44615 | 2035 46 40923,75311
2005 16 46961,80542 | 2036 47 40769,36262
2006 17 46705,05649 | 2037 48 40617,32417
2007 18 | 46453,07113 | 2038 49 | 40467,58897
2008 19 | 46205,72549 | 2039 50 | 40320,10958
2009 20 45962,9 | 2040 51 | 40174,83983
2010 21 | 45724,47911 | 2041 52 | 40031,73478
2011 22 | 45490,3512 | 2042 53 | 39890,75072
2012 23 | 45260,40833 | 2043 54 | 39751,84505
2013 24 | 45034,54616 | 2044 55 | 39614,97633
2014 25 | 44812,66378 | 2045 56 | 39480,1042
2015 26 | 44594,66354 | 2046 57 | 39347,18932
2016 27 | 44380,45097 | 2047 58 | 39216,1934
2017 28 | 44169,93461 | 2048 59 | 39087,07911
2018 29 | 43963,0259 | 2049 60 | 38959,81007
2019 30 | 43759,63909 | 2050 61 | 38834,35084
2020 31 | 43559,6911

BucHoBku. Slkmo He OpaTé 10 yBarm Taki (aKkTOpH, SK ITOYATOK
0oifoBHX Iii Ha TepuTOpii MOCHIIKYBaHOI KpaiHu, TO Mojenb PDepxionbcra
Jlajia MOXKJIMBICTh JOCUTh TOYHO CIPOrHO3YBAaTH KUIbKICTh HacedeHHs. OnHak,
HNOTPIOHO 3ayBakHTH, IO MAaTEMAaTUYHWII BUpa3 JIOTICTUYHOI KpUBOI He
MICTHTB B SIBHOMY BHIi (DaKTOpH, BiJl SKHX 3aJICKUTh YHCEIBbHICTh HACCIICHHS.
Taxi ¢akTopH, sSIK HasIBHICTB €IieMiid, BilfH, TOIOMY, IPUPOJHUX KATaKIi3MIiB
HOCSITh BUIAJKOBUI Xapakrep 1 poOJIsiTH IpoLec INPOTHO3YBaHHS ci1abo
TOYHHM.

CIIMCOK BUKOPUCTAHOI JITEPATYPH

1. Jlami VYkpctary 1O 4YHCETBHOCTI HAacCeleHHS YKpaiHm -
http://www.ukrstat.gov.ua/operativ/operativ2007/ds/nas_rik/nas_u/nas_rik

u.html
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2. I'magyn O.M. Hapucu 3 pgemorpadiuHoi icropii Ykpainm XX
cromittss: Monorpadis / O.M. I'magyn ; HAH Vxpainu, Ia-T gemorpad. ta
comiaibH. gocuipk. im. M.B. [Ityxu.—Kwuis,2018. — 224 c.

3. Kommnekchuii nemorpadiunuii nporuno3 Ykpainu Ha nepiog go 2050
p. (konexTHB aBTOpiB) / 3a pex. wi.-kop. HAHY, n.e.n., npod. E.M. Jlibanosoi.
— K.: Ykpalacbkuii IISHTp comiaibHux pedopm, 2006. — 138 ¢.

UDC 621.926 Novytskyi Thor!, Shevchenko Yuliia?

ADAPTIVE ALGORITHMS IN THE SELF-ADJUSTING
FILLING CONTROL SYSTEM FOR SELF-GRINDING DRUM
MILLS

Topic relevance. The main part of all capital and operating costs in the
enrichment of ores falls on the grinding process. For the self-grinding process,
the degree of filling of the mill drum is a critical technological variable, i.e. this
parameter not only has a direct impact on the efficiency of the grinding unit in
terms of the newly formed finished product [1], but also determines the trouble-
free operation of the mill.

Problem investigation. We consider a local system [2] for stabilizing

the filling of the mill at the set level .+ by controlling the feed of the initial
material (Fig. 1). In this case, we will assume that the calculation of the value

of @ .. is performed by a system of a higher level of the hierarchy.

1
1 — feeder with conveyor

2 —mill

3 —filling sensor @

4 — control device

5 —actuating mechani sm

{‘pset

Figure 1 - Functional diagram of the adaptive control system for stabilizing the
filling of the drum mill

! Doctor of Technical Sciences, Professor of System Analysis and Control Department,
Dnipro University of Technology, Dnipro, Ukraine

2 assistant professor of the System Analysis and Control Department, Dnipro University
of Technology, Dnipro, Ukraine
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The self-grinding mill with a feeder as an object of control of the OC
can be represented as an inertial link of the second order (Fig. 2).

ocC
(‘pset Cs (C,p’ +Cp+1) & Ko ('p‘
P 7| Typ* + Typ + 1 %

Figure 2 - Structural diagrams of the main circuit of the control system

The calculation of transition process in the main circuit [3], as well as
the processes of setting the parameters of the controller €, €, C; when
changing the parameters of the control object K,, T;, T, was performed by a
numerical method At. The changes in the parameters of the object were carried
out by a shift in the range of + 20% of the nominal values, which corresponds
to real conditions.

Practical significance. Using the method of auxiliary operators the law
for setting the parameters of the main circuit of the self-adjusting system was
generated. While calculating the tuning processes in the control system for the
filling degree of the mill, it was found that even with a simultaneous abrupt
change in the object’s parameters K,, T;, T, to the maximum value, the
adaptive system completes tuning the parameters of the controller C,, €5, €y
for a time of about 230 + 270 minutes, which indicates the practical feasibility
and effectiveness of this approach to control the filling level of ore self-
grinding mills.
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VJIK 519.8 Benenskona K.O.,' HoBoxunosa M.B.2

JOCJIJKEHHS TPOBJEMHU ONITUMIBAILIL PEXKUMIB POBOTH
EHEPI'OBJIOKIB TEILIOBUX EJJEKTPOCTAHIIINA

B cyuacHomy cBiTi mpoOiiema 3a0e3leUeHHS HAIIMHOCTI  Ta
e(peKTHBHOCTI BUPOOHHUIITBA EIEKTPOCHEPTii HaOyBae KIIFOYOBOTO 3HAYCHHS.
OmHuM 31 [UIAXiB 1 BHpINIEHHS € ONTHMI3allis pPEXHUMIB POOOTH
€HEeproOJIOKiB TEIUIOBHUX €NIEKTPOCTAHIIIH.

Enepro6mnoku TeruoBux enexrpoctaniii (TEC) mpariorors Ha OCHOBI
TEPMOAWHAMIYHOTO UKy IEPETBOPEHHS TEIUIOBOI €HEprii B ENEeKTPUYHY
SHeprito. Y3araJbHeHO TEXHOJOTIYHUI MK € TakuM. Ha BXix eHepro6iokiB
TEC wnagxomuts maauBo (Kam'sHe Byriuis, Hadra, ras, Oiomaca), sKe
CAMIOeThesl y KoTinax. OTpruMaHa TEIUIOBAa €HEpPrisl BUKOPUCTOBYETHCS VIS
HarpiBaHHS BOAM 110 cTaHy mapu. [lapa HagxomuTh y TypOiHy, ne ii eHepris
MIEPETBOPIOETHCS HA MEXaHIYHY eHepriro obepTaHHS TypOiHH. Y CBOIO 4epry
obepraHHs TypOiHM Iiepelae €HEpril0 Ha TIeHepaTop, SKUIl IepeTBOPIOE
MEXaHIYHY €Heprilo Ha eJIEKTPUIHY eHeprito. EnexTpudHa eHeprist HaaxoIuTh
Ha BHXIiJ €HEproOjoKa y BHIVIAI HAllpyrd 3MIHHOTO CTpyMy i MOXe OyTH
BUKOPHCTaHA JJIsl JKUBIICHHS EJNEKTPUYHHUX TIPUCTPOiB, a Ha BHUXOAI 3
enepro6sokiB TEC BUXOIUTH eJeKTpUYHA EHEprist Ta TEIUIOBa €HEpris, sKa
Moxe OyTH BHMKOpHCTaHa IJisi OOIrpiBy Ta OXOJIOJDKEHHs OyziBenb abo
MOCTaBlI€HA 0 CHCTEM [EHTPATi30BaHOTO  TEIJIONOCTAYaHHS  JUIs
BHUKOPHCTaHHS Y IPOMHCIIOBOCTI YU ITOOYTOBHX MOTpedax.

3agada onTtuMizamii pexxumiB eneprodiokiB TEC e mpenmeTom yBaru
Garatbox nocuigHukiB [1 — 5]. AHami3 uxX Ta IHIIMX HAYKOBUX MyOJiKarii
MOKa3aB, IO OCHOBHUMH KpHUTEpisIMH e(GEeKTUBHOCTI (PyHKIIOHYBaHHS
eaeproomokiB TEC € xinmpkicth Bt TemmoBoi eHeprii, HeOOXigHOI IS
BUTOTOBJICHHS1 eJieKTpoeHeprii y eneproOmoui T, Ta o6csar C Bukuuis
OIKIATUBUX pedoBHH B atMmocdepy. Kpurepiit Br € cmamnoro ¢ynKmieo
TEIJIOTH 3ropsHHs nanusa y kot TEC.

VY cBow uepry, BennunHa C HIKIUIMBUX BiOXOJIB Mia 4Yac poOOTH
enepro6nokiBe TEC 3anexuTh BijJ KiTbKOX YHHHUKIB!

1 Bupn nanusa: Pi3Hi BUIM aJlMBa MArOTh Pi3HI PiBHI BMICTY IIKiAJTUBUX

JIOMIIIOK, IO BUAUIAIOTHCSA IiA 4ac 3ropsHHs. Hampukian, BHKOpHCTaHHS

!Acnipanrka, XHYMT im. O.M. Bekerosa
2 lokTop (hi3.-Mat. Hayk, mpodecop, 3aBimyBad Kadeapy KOMIT FOTEPHUX HAYK
Ta inpopmauiitaux texnonorii, XHYMTI imeni O. M. BeketoBa
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BYTULIA MOXE MPHU3BOMUTH 10 BHUAUICHHS CIPKHA, OKCHIIB a30Ty, Ba)XKHX
MeTalliB, a BUKOPUCTAHHS ra3y - A0 BUIUIEHHS OKCHAIB BYTJIELIO Ta a30Ty.

2 Tlapamerpu manuBa: MIUTBHICTh, BOJIOTICTh, BMICT 30JIH 1 CIPKH.

3 Tun cucremMu OYMIICHHS BUKUIB.

4 PexuM poOOTH €HEproONOKiB, SIKHH, 30KpeMa, XapaKTepU3yeThbCs
TEMIIEPaTyPOIO FOPIHHS Ta MIBUAKICTIO MOTOKY TOBITPSL.

5 TexuiuHUH cTaH OONANHAHHS, SKUH XapaKTePU3YETHCS TEPMIHOM
(yHKIIOHYBaHHS OOJNaHAHHS, KUIBKICTIO TEpPeHiX BiJAMOB, NapaMeTpamu
TEXHIYHOTO OOCITyTOBYBaHHSL.

6 Po3wmip Ta MoTyXHICTH €HEeproOIIOKIB.

B Tabxn. | HaBemeHO HAWOLIBII MOMIMPEHI METOIW ONTHMI3aIlil peXKUMIB
pobotu eneprodnokis TEC.

Jst ontumizamii pexumiB podotu eneprodiokiB TEC Takox Bemuky
POJIb Ipa€e pO3MOALT HABaHTAKECHHS MiXK €HeproOJIOKaMH CTaHL(l, y 3aralbHOMY
BUIAJKYy, pI3HOI TpPOAYKTUBHOCTI. 3al€KHO Bl TOTOYHOI MNOTpeOU
eJIeKTPOeHEPTii, HaBaHTAXXEHHS MOXKe OyTH MEepepo3NOIiIEHUM MiX Pi3HUMH
eHeproOyiokamMu 1t 3a0e31eYeHHs] ONTHMAIIBHOT pOOOTH BCI€T €JIEKTPOCTAHIIII.
I[Ipu mpomy BOXJIMBO TAaKOXX BH3HAYaTH EKOHOMIYHY JOIIBHICTH
KOPOTKOYAaCHOI 3YNHMHKH IIpAIIOIOYMX arperariB B pe3epB Ta BHUJI LLOIO
pe3epBy. B 1boMy BHMIanKy eKOHOMis MaiMBa BiJOYBA€ThCS 3aBISIKH
3HIDKEHHIO BHUTPAT EHEprii Ha XOJIOCTHH XiJ NPH3YNHHEHHWX arperariB Ta
3aBJIKM 3HIDKEHHIO ITMTOMUX BHTpaT NajlMBa Ha MpAIIOI0OYMX arperarax
BHACITIJIOK X OLTBII TOBHOT'O HABAHTAKEHHS.

OuiHky  mapamMerpiB  MareMaTHYHUX  MoOJelied  BHTPaTHUX
XapaKTepUCTUK MOXKHA OTPHMATH 3a JOIIOMOrOI aKTHBHOIO a00 IAacCHBHOIO
EKCIIEpPUMEHTY.
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Tabmuus 1 — Meroau ontumizanii pexumiB podotu eneprodiokis TEC

CyTb onTuMizartii

Cxiamosi TEC,
napaMeTpH SIKUX
M JISITaloTh
oInTuMizanii

[Tepenbavenuii pe3yabTaT
MPOBAKCHHS

Po3poOka ta
3aCTOCYBaHHSI
creliaai3oBaHol
MaTeMaTU4HO1
Mozeni
PO3paxXyHKY
naymBa Ha TEC

[1]

OrnrruMmizaris
PEXUMIB KOTIA

(2]

Koren — ocHoBHUI
enement TEC, ne
BiOyBa€THCS
3TOpPSIHHS NalKuBa Ta
NEPETBOPEHHS
TEIIOBOI eHeprii Ha
napy

3MEHIIEHHS BUKHIIB
HIKIAJTHBUX PEYOBUH B
aTMoc(epHe MOBITPS

ITigBuieHHs epeKTUBHOCTI
BHKODPHCTAHHS TaJMBa Ta
3MEHIIEHHS BUKUIIB
IIKIJUIMBUX PEYOBUH Y
TOBKIJIIIA.

Onrumizanis
pobotu
T'eHEepaTopiB B
pexKIMI
inTerparii [3]

T'eneparop —
NPUCTPIH, KU
MIEPETBOPIOE
MEXaHIYHy €Heprilo
obepTanHsI TypOiHH
Ha EJIEeKTPUIHY
eHepriro.

[MigBumenHs epeKTHBHOCTI
reHepatii enexkTpoeHeprii Ta
HaAIHHOCTI poboTH
TeHepaTopiB Ha OCHOBI
00’€THAHHS KIJTBKOX
TeHEpaTopiB y BipTyalbHY
CJICKTPOCTAHIII IO

[lepeBara macMBHOIO EKCIEPUMEHTY B TOMY, IO IPH LIOMY He
HNOPYLIyeThbCs HOpManbHe (YHKLIOHYBaHHS 00’exty. Lle € BaxiauBuUM
(GakTOpOM Ha CHEPreTHYHHX O00’€KTaX, sKi MPAIOKTh 32 IUCIETYCPCHKHM
rpadikom.

TakuM 4YMHOM, pO3MIIsLA TNPOOIEMH ONTHMI3alil pPEXUMIB pPOOOTH
€HEeproOJIOKIB TEIUIOBHX EJIEKTPOCTAHIIA TI0Ka3aB aKTyalbHICTE OOpaHOTO
HaNpsIMKy JOCIHI/DKEHHS 3 TOYKHM 30pY BHM3HAU€HHS BIUIMBY pPI3HHX BHUJIB
iHdopmariii mpo TexHosoriui napamerpu podootu TEC.

HEPEJIIK IIOCUJIAHb
1. KoctioxoBcbknir B.A. VYmockoHaneHHsS MeETOAWKH (HopMyBaHHS
nporHo3Horo Oanancy nanuBa TEC renepyrounx xomnasiil st ¢popmyBaHHS
nporuoznoro Ganancy enexrpoereprii OEC Vkpainn / B.A. KocTiokoBChKHIA,
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CEKUISI 2 IHTEJEKTYAJbBHI KOMIT’KOTEPHI CUCTEMHU

VK 004.8 Kapasan 1.C.1, Bpenixin B.M. 2

MAWBYTHE IHTEPHET MOIIYKY

VY 2022 poky naboparopisi AOCIiJDKEHb ITy49HOro iHTenekry Open Al
Bimkpuia nmyoniuanii goctyn g0 ChatGPT — gaT-6oTa, 37aTHOTO MiATPIMYBATH
JiaJor 3 KOPUCTYBadeM, IIOCIIIOBHO BiATOBITat0Yd '"JIOJCHKOK MOBOKO"
HaBITh HA CKJAaaHI NMUTaHHA. BiH BMi€ mpalfoBaTd B Jiajgo3i Ta MiATPUMYE
3alUTH [PUPOJHUMH MoOBaMu. TpeHyBaaM WOro METOJaMH HABYaHHS 3
BUUTEJCM Ta HaBYaHHS 3 MigkpimicHHsM. Lleit yar-00T OyB 3acHOBaHUI Ha
GPT-3.5 [1].

ChatGPT e mnortyxHuM KoHKypeHTOM KommaHii Alphabet (Google).
Opmnak e He Tutbku caM 60T ChatGPT, a i HOBa TeXHOJOTIS, MO MiApUBAE
TpaMLiiiHy MOJeJIb MOHETH3alii IOIIYKOBOI CUCTEMH: SIKIIO Opay3ep Bixpasy
BIJINIOBiJaTHME HA 3alUTH, TO KOPUCTYBauaM He Oyae CCHCY MEPEeXOIUTH 3a
pexTaMHUME TocmmaHHsAME (a 0mu3pko 80% moxoxiB Alphabet mpunamae Ha
1 poBy peKiiamy).

OTxe, MU CTOIMO Ha TIOPO3i 3apOLKCHHS PEBONIOLINHUX TECHACHIIIN B
IHTEPHET-TIOMIYKY, SKi BHXOISTH JalleKO 3a MEXKi KOPIIOPATHBHHUX BOiH.
He3zabapowm mie 10 TpaaumiifHOTO MOIIYKYy MOXKHa OyAe OTpUMYyBaTH BiAIIOBimi
y dopmari po3MOBH, SIKi 3reHEPY€E MITYIHUH IHTEIICKT.

SIk y 3B'I3Ky 3 IIUM 3MIHUTBCS IHTEPHET-TIONIYK Ta IO B3arajli Jae
KOpHCTYBa4aM HOBA TEXHOJIOTis?

MosxmmBocti  ChatGPT  BuxomsiTe 3a MeXi MPOCTOro  IMOUIYKY
iHpopmamii. MoxHa TIOTIPOCUTH IITYYHUH IHTENEKT HAIMCATH Balle pe3ioMe,
Oi3Hec-TuIaH, mporpamMy 0OpoTHOM 3 KOPYIIliero B YKpaiHi a0 CTAaTTIO y CTHII
New York Times. Lle gyxe cmnpocTuTh poOOTy, SIKIIO BH IOIHCHO OaxaeTe
CTBOPHUTH pe3tome (1 YSBIsIETE SIKUM BOHO Ma€ OyTH), po3po0OuTH OizHec-TuIaH (i
Ipy I[BOMY MA€ETe I7CH0 Ta PO3YMIHHS pPECypcCiB), 3alpOIOHYBATH
AQHTUKOPYNLIHHY nporpamy (i 3Haere, KyJu OUTH 1 sIK OLIHUTH PE3yJbTaT) abo
BxKe 3i0panu marepian i crarTi. TiAbKM NpUIUCYBath cobi 3reHepoBaHi
TEKCTU HEMPHUIYCTHMO: PEIaKIlisi Ta YnTadl 3aBXAW TMOBHHHI 3HATH, SKY
poboTy 3poOHB aBTOp, a Ky LITyYHHUH IHTENEKT. 3PEeITol0, caMe KOPHCTyBau

! Crypment rpymm KH2019-1, XHYMT imeni O. M. Bekerosa
2 KaH. TeXH. Hayk, nouent, XHYMI imeni O. M. Bekeroa
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Oepe Ha cebe BIANOBINAJIBHICTH 32 BECh KOHTEHT, CTBOPEHUH Ha mapy 3 60ToM
[2].

Bce me m03BOJsiE YNEBHEHO NPUILYCTHUTH, IIO TEXHOJOTiS MOLIYKY
iHpopMalii Ta reHepalil TEKCTIB y peXHuMi TiajJory 3 BEIMKHMMH MOBHHMH
MOJIETSIMU CTaHEe YAaCTHHOIO HAIIOro XUTTS. AJe 1mo OyJe 3 TpaguniiHuM BeO-
MOIIYKOM 1 YM 3MOJKE ISl TEXHOJIOTis B3araji 3aMiHHTH JIIOOMHY y cdepax,
MOB'sI3aHMUX 13 CTBOpPEHHSAM TekcTiB? HaitimoBipHime He 3aMiHWTh. TouHiIIe,
pyTHHHY poOoTy Ha momyk Ta odopmieHHs iHpopmauii, Ha pedepyBaHHS
BiJOMHX CMUCIIB (HaBiTh MPEICTABICHUX Y BUTIIAL i/IeH) IITYYHUI iHTEIEeKT
BUKOHAEe e(eKkTHBHO. AJe CIpsSMOBYBaTH IyMKY, KOPUI'YBaTH 3MicT Ta
MpUiMaTH TEKCT Bce OTHO Oyne iroanHa. YnM Ouiblne Ta 9M iHIIA aKTUBHICTD
BAMaratuMe HOBUX iJIeil UM BiIMOBINAIEHUX pillleHb, THM OuTbIIe Oyme poib
JIOJHY B Tapi "KOpUCTyBady - yaT-00T1".

Homomarae ChatGPT i mporpamictam, siki BUPIIIYIOTE JyXe crierudigi
3apnaHHs. Hampuknan, BiH /I03BOJISE  OTPUMATH  LIBHIKY  JOIIOMOTY
IHCTPYMEHTaM 3BOPOTHOTO IPOEKTYBAaHHA. 3aMicTh TOTO, MO0 pPHTHCS B
JOBINKOBY iH(opMaIito 1o Tii 4u iHmINA 1iatrgopMi, MOXHAa IMOCTABUTH
sanutadHs Ooty. Takox 3a mgomomorord ChatGPT wMoxHa oTpumarh
PO3TOpHYTI BiNOBiAI 3 PI3HUX MOB ITPOrpPaMyBaHH.

Texuomorist ChatGPT mo3Bosisie He TIBKH BUITPABISATH TOMHJIKA B KO,
a 1 HaBiTh T€HEpPYBaTH MOBHICTIO TOTOBI pimeHHs. KpimM 11p0r0, 3a 101OMOroio
JlaHOT HeMpo-Mepexki MOKHA MEPEBOANUTH OJIMH KOJI IIPOrpaMyBaHHs B iHIIKH. |
TYT BUHHKA€ T'OJOBHE NMHUTAHHSI — YW He3abapoM 3aMiHATh HEWPOHHI Mepexi
NPOrpaMicCTiB.

[IpoTe excrepTy BBaXKarOTh, 10 e HABPSA UM CTAHETHCS HAHONMKINM
gecaTHmTTIM. O4YeBHIHO HEMae OCKUIbKM 1MOOyZoBa NPaBHIBHOTO 3alUTy
IIBUJIIE 32 BCE 3aiiMe CTUIBKH XK 9acy, CKUIBKH IMiZie Ha CAaMOCTiiHE CTBOPEHHS
poro koxay. [Ipote ock mo Bke choroani BMie ChatGPT:

- HaJIa€ JIOKYMEHTAIIII0 32 KOJIOM;

- ONITUMI3Y€E KO Ta 3HAXOJUTH Oary;

- BUKoHnye frontend-BepcTKy;

- IpOrpamMye€ pi3HUMHU MOBaMH;

- IIpalroe 3 0a3aMHy JaHUX;

- po3pobuisie MOOITBHI Ta BeO-momaTku [3].

ToMmy IOBHICTIO HamMcaTd CKJIAAHUM TOTOBMH KOJ i Balli BUMOTH
ChatGPT ne 3M0xe, a 0OCh BUITPABUTH HETOYHICTh 400 3HAWTH MOMUIIKY I[1JIKOM
3matHAd. Tak camo BiAmoBimi 60Ta, HACKUTEKH Kpallle BOHU HE CTaiu O 3ro1oM
(Momeni OymyTb BYMTHCS), HaBpsl YW 3MOXYTHb IIOBHICTIO 3aMiHUTH
TpamUIifHAN BeO-TIOMIYK came depe3 0COOIMBOCTI TEXHOJIOT 1.
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Lle yHikaipHMH 1 HAWKPYTIIIWA EKCIIEPUMEHT Y Tajly3i IMITy4HOro
IHTENIeKTY Ta BEJMYE3HHH KPOK Ha IUILIXy OO0 NpOrpecy, ajle HaIiiHIiCTh
BIJINIOBi/IEH 1€ 1ajieKa BiJ] JOCKOHAJIOCTI.

CIIUCOK BUKOPUCTAHOI JIITEPATYPH
1. ChatGPT:  Optimizing Language Models for  Dialogue
https://openai.com/blog/chatgpt/
2. Pepomtonis B iHTepHeT-nomyky. Ha mo 3patanii ChatGPT 1 mo Oyne
3 Google https://kurs.com.ua/novost/987910-revoljucija-v-internet-poiske-na-
chto-sposoben-chatgpt-i-chto-budet-s-google?source=ukrnet
3. ChatGPT ot OpenAl https://sales-generator.ru/blog/chatgpt/

V]IK 004.896 Onemko A. AL, Jecsraiok JI. B. 2

MIOEJIEKTPUYHI ITPOTE3MU AK ITPUKJIA L
IHHOBAIIMHUX MPUCTPOIB B CYYACHIU MEJIULIMHI

[IpoTe3yBaHHS — 1€ TEXHOJOTIs, KA JOMIOMArae JIOASIM 3 iHBaJIiAHICTIO
MIOBEPHYTH CBOIO HE3AISXKHICTh Ta HAJa€ MOXIIMBICTH JKUTH ITOBHOLIIHHHM
xUTTAM. CydacHi AOCHipKEHHS B Lil cdepi MOKa3yroTh, MO MPOTE3N MOXKYThH
YacTKOBO a00 MOBHICTIO 3aMIHNTH BTpadeHy KIiHIIBKY, 30KpeMa CIIi/l BUIUTUTH
MIOEJIEKTPUYHI TPOTE3H, SKi BIATBOPIOIOTH OUIBIIICTH PYXIiB CHpPaBKHIX
najpliB, pPyK Tomo. MoKHa 3 BICBHCHICTIO CTBEPMXKYBAaTH, LI0 B
HaOMMKIOMy MaifOyTHbOMY mpoTe3u OyIyTh HE BIAMIHHUMH BiJl >KUBHX
KIiHI[IBOK Ta 3MOXKYTh IOKPAIIUTH HE OJHE KUTTSL.

3a npu3HaYeHHSM BUAUISIOTH PYHKIIOHAIBHI 1 KOCMETHYHI TPOTE3H.

DyHKIiOHATbHI MpPOTe3M — II¢ AaKTHBHI BHPOOW, SKi YaCTKOBO
3aMIHIOIOTh (PYHKLIIO BTpavyeHOi KIiHLIBKU. [Ipy 1bOMY BOHHM IMITYIOTh
30BHINIHINA BUIJISIT BTPaYeHOT pyKu a00 HOTH.

Kocmernuni mpore3sm — 1pocTo OOOJOHKH, SKi BiITBOPIOIOTH
30BHIIIHINA BUTJIS] BTPaYeHOI KiHI[IBKM. BUTOTOBISIOTHCS 3 MIIIHOTO TUIACTHKY,
IpH ObOMY Ha HHX MOXXE HaHOCHTHCS MaJIOHOK BeH. KocMmeTmwnuii mpores
HOTH JIO3BOJISIE XOJMTH, aje He OiraTu; pyKH — BUKOHYBaTH HaiIpocTimn Aii,
HaIlpUKIIaJl, yTPUMAHHS JIOKKH.

1 Crygenr 1-ro kypcy Meaumusoro ¢akynsrery Nel, Hauionambuuii Menuunmii

yniBepcuteT iMeni O.0. Boromonbiis
2 Buknanau xadenpu MequuHoi i Gionoriunoi pizuku Ta iHdopmaruku, HamioHansHuii
MeauuHuit yHiBepcutet imeHi O.0. Boromosbiis
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Bceworo icHye 4 tunu GyHKIIOHAIBHUX MPOTE3iB PYK — MeXaHi4Hi, abo
TATOBI; GiOHWYHI, a0 MioemeKTpHYHi; TibpuaHi (KOMOIHOBaHI) Ta CreIianbHi
MPOTE3H JUIS IEBHUX BUIIB JTisUTbHOCTI [1].

Mioenektpuuni  nporesu (MII) — 1me mTyuHi npucrpol, sKi
BUKOPHCTOBYIOTHCS JUIS 3aMiHM BTpadeHHX yacTHH Tina. MII Ha BinMiHy Bin
IHIIIMX TPOTE3iB BHKOPHUCTOBYIOTh MeTof enekTpomiorpadii (EMG) mis
3YUTYBAHHS EJEKTPUYHMUX CHUTHATIB, IO TEHEPYIOTHCS B3alMIIKaMH M S31B
BTPa4€HOT KiHIIIBKH.

VY ckmani mporo mpoTe3y HasBHI ABHTYHH Ta OaTapei >KUBICHHS IUIS
pyXy TIpHCTpOiB, a TakKOX JaTYMKH 3YUTYBaHHS M’SI30BOIO CHTHANY.
Enextpoxn po3ramoBaHi Ha mKipi. BOHN BHSBISIOTH IMITyJIEC Ta HAJCHJIAIOTH
JI0 KOHTpOJIepa, IKUH 3aIyCKae pyX MPUCTPOIO [2].

B 3amexxHoCTi Bif KINBKOCTI JBUTYHIB, MIiOCIEKTPHUYHI TMPOTE3N
MOJUIAIOTH Ha OHOMOTOPHI Ta 6araTo cyriio0oBi.

Opnomoropri MIT — me Tum mpoTesiB, sKi BUKOPHUCTOBYIOTHCS IS
3aMiHH OJHOTO CYyTJI00a, TAKOTO K JIKOTh, 3am sicTs abo KouiHo. Li mpoTesn
3a3BUYall CKJIaJaloThCs 3 OJHIET MOTOPHOT OJMHUILI Ta HAOOPY EJNEKTPOIB, SIKi
3a0€3Meuy0Th KOHTPOJbL 3a MPOTE30M 3a JIOTIOMOTOI0 M’S3iB Ta HEPBOBOL
CHCTEMH Malli€HTa.

Opnnomoropri MIT MoXyTe OyTH OiibII MPOCTHMU Y BHKOPHCTaHHI,
OCKIJIBKM BOHHM MalOTh MEHIE KOMIIOHEHTIB, 0 3abesnedye ix Oibry
HAQAIWHICTh Ta JOBTOBIYHICTh. BOHM MOXYTh TakoX OYTH MCHIIMMH Ta
JETIIAMH, TI0 pOOUTH iX OUIBII 3PYYHUMH IJIsi HOCIHHS Ta BHKOPHCTAaHHS.
OpHak, OJHOMOTOpPHI  MIOEJEKTPUYHI  MpPOTE3W  MalTh  OOMEXKEHY
(hyHKIIOHANBHICTh Ta HE MOXYThH 3a0€3[IeUNTH 3aMiHy IS OUTBIN CKIIaJHUX
cyrno0iB, Takux SK miede abo crerHo. BoHM Takok MOXyThb OyTH MEHII
THYYKHMH B 3aCTOCYBaHHI, OCKUIBKH iX (PyHKIIOHAJIbHICTH OOMEXKECHa OJTHUM
cyriobowm [2].

barato cyrio0oBi MiOENEKTpUYHI MPOTE3M — L I[POTe3H, SKi
3a0e3MedyroTh 3aMiHy KiHIIIBOK 3 KUTBKOMa CYTJI00aMH, TaKHUMH SIK 1Uiede abo
crerHo. Ili mpoTe3sw JO3BONSIOTH JIOJNSIM 3 IHBIIJHICTIO TTOBEPHYTH
PYXJIUBICTh y OUIBIIIH KITBKOCTI Cyrio0iB, mO poOHTh I1X OlIbmI
(yHKIIIOHATBHUMH Ta KOPUCHUMH y TIOBCSIKIICHHOMY JKUTTi. baraTto cyrio0osi
MIT MoOXyTh OyTH CKIAOHIIIMMU Y BUKOPHCTaHHI, OCKIJIbKA BOHH MAalOTh
Oinbllle CEHCOPIB Ta €JIEKTPOMIB Ul KOHTPOJIIO 3a MPOTE30M. TakoX BOHHU
MOXYTh OyTH Ba)XYMMHU Ta MEHII 3PYyYHHMH JUIs HOCIHHS, OCKUIBKH BOHH
MaloTh OiJTbIIIe KOMIIOHEHTIB Ta eJIEMEHTIB [3].

3a pe3yiabTaTaMH TEOPETUYHOrO JOCIHI/DKCHHS, BCTAaHOBJICHI TaKi
OCHOBHI XapaKTEpUCTHKH MiOCTIEKTPUIHUX POTE3iB:
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1.MioenekTpu4Hi NpoTe3u 3a0e3MeuyroTh BUKOHAHHS IPOCTUX Ta

CKJIaTHUX PYXiB BTPaueHUX KiHIIIBOK, MaJIBIIiB TOIIO.

2. lnst 3abesneueHHs (QYHKLIOHYBaHHS MIOCNEKTPHYHUX HPUCTPOIB

BHKOPHUCTOBYIOTh MeTO[ enekTpomiorpadii (EMG).

Tabnunst 1 — AHasi3 MiOEJIEKTPUYHUX TIPOTE3IB

IlepeBarn

Henonixku

EdexTHBHICTh: BUKOPHUCTOBYIOTH METOJ
esieKTpomiorpadii (EMQG) JUIs
3YHTYBaHHS €NEKTPUYHHUX CHTHAJIB, LI0
TCHEPYIOThCS 3aJMIIKaMU M’s131B
BTPAUYCHOI KiHI[IBKH, TOMY BOHH MOXYTb
JaBaTh OUTBII TOYHI Ta pEaTiCTUYHI
pyxu.

Bricoka BapTICTh: MiOCIEKTPUIHI
[POTE€3W MOXYThb OyTH IyxKe
MOPOTHMH, IO MOXE 3POOHUTH iX
HEAOCTYIMHUMHU JUIs  OUTBIIOCTI
ITrOIEH.

HamiiHicTs: MII wmarTep  MeHIIE
KOMIIOHEHTIB, IO 3abe3medye ix OiLmpmry
HaAifHICTH Ta JOBrOBIYHICTD.

OOMexxeHa  (QYHKIIIOHAIBHICTB:
0THOMOTOPHI MII MAaroThb
0OMexxeHY (DYHKI[IOHANBHICTh Ta
HE MOXXYTb 3a0€3MEeYUTH 3aMiHy
u1st OLIIBII CKJIAHUX CYTJI00IB.

@OyHKIiOHANBHICTE: 0OaraTo Ccyriio0oBi
MII 103BONSAIOTE 3aMIHUTH KIHIIIBKH 3
KiTbKOMa Cyrjo0aMu, TaKUMH SIK IUIeYe
abo CTer’Ho, 110 pooOuTh iX OLIBII
(YHKI[IOHaBHUMH Ta KOPUCHUMH Y
MOBCSIKZICHHOMY JKUTTI.

CKI1aIHICTD BUKOPUCTAHHSA:
barato cyrmoboi MII MoxyTh
OyTH CKJIAJIHIIIUMHU y
BUKOPHCTaHHI, OCKIUJIBKA BOHH
MaroTh  OinbpIIe CceHcopiB  Ta
CJICKTPOMIB JJIsI KOHTPOJIO 33
[IPOTE30M.

Komdopt: omromoropHi MIT MOXyTH
OyTH MEHIIMMH Ta JIETIIHMH, 110 POOUTH
iX OB 3PYYHUMH ISl HOCIHHS Ta
BHUKOPHMCTaHHSI.

Arm Dynamics € HaWZOCHIIPKEHIIINM IOCTAYAIBHUKOM TIOCIyT 3
IIPOTe3yBaHHs BEPXHIX KIiHIIBOK y CBiTi. Pa3oMm 3 iHIIMMM MiO€NEeKTpUYHUMHU
MPUCTPOSIMU 1Ii PYKH 3 apTHKYJAIIEI0 KEPYIOTHCS BXIIHUMH CHTHAIAMU BiJ
CNICKTPUYHUX CUTHAJIB, SIKI TCHEPYIOTBCS M’S3aMM 3QJTHIIKOBOI KiHIIBKH.
IcHyrOTh TakoX MomibHI mpucTpoi, Taki sk i-Digits ® Quantum, mis momeii 3
YaCTKOBOIO aMMYTAIli€l0 PYKH, HAPHUKIAL, 3 aMITyTaIli€l0 ab0 pPO3XOMKEHHIM
KIiHI[IBKH yepe3 1ooHo [3].
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https://www-armdynamics-com.translate.goog/upper-limb-library/partial-hand-limb-differences-through-the-palm?_x_tr_sl=auto&_x_tr_tl=uk&_x_tr_hl=uk

BucHoBku. MioenekTpuyHi NpoTe3u KiHI[IBOK MOXYTh OyTH Habarato
JOPOXYNMH, HDK MEXaHIuHI MPOTe3d pyK. AJjie ImpH IbOMY BOHH Habararto
HAIIAHIII, 37aTHI BUKOHYBATH Psii QYHKIIIH, OUIbIIe HAOIMKEHI 10 IPHPOTHOT
pyku Ta i ynpaBJiHHS, 1 TAKMM YHHOM, J03BOJISIIOThH JIFOJIMHI MPOJIOBXKYBaTH
BECTH HOPMaJIbHHMH cHoci0 KWTTS, 3aiiMaTHCS CIIOPTOM Ta JO3BLLIAM,
BUKOHYBATH TPYJIOBY JisUIbHICTh, HABITh MTPAIIOBATH 32 KOMII FOTEPOM.

CIIUCOK BUKOPUCTAHOI JIITEPATYPH

1. Buau nporesis xinnisok. URL: https://health-ukraine.com.ua/uk/vidu-
protezov-konechnostey/

2. Beenenns B mioenextpuudi nporesu. URL:  https://www-
armdynamics-com.translate.goog/upper-limb-library/introduction-to-
myoelectric-prostheses? x tr sl=auto& X tr tl=uk& x tr hl=uk

3. Berynm gm0 MynbTHapTHKyIsididHOI  Mioenektpuku  pyk.  URL:
https://www-armdynamics-com.translate.goog/upper-limb-
library/introduction-to-multi-articulating-myoelectric-
hands? x tr sl=auto& x tr tl= uk& x tr_hl=uk

VIIK 681.2 Cremenko B. 10.1, Hooxunosa M. B.?

MOPIBHSVIbHA XAPAKTEPUCTUKA BUIB HEMPOMEPEXI
BIAKPUTOI'O JOCTYITY

Y pe3ymbTari PO3BUTKY CHCTEM YIpPaBIiHHA 0a3aMyd [JaHUX Ta
TEXHOJNOTiIH 0a3 naHmX BiNOYBaeThCsl 3HAYHMK picT 00CATY JaHWX, IO
30epiraroThcss  y 0Oasax. Lle#t o0car gaHuMX 3a3BUYail Mae€ 3HAYHUIMA
iH(pOpMaIiifHUH TOTEHINaN, SKAH MOXKe OYTH PO3KPUTHH 3a JOTIOMOTOO
TEXHOJIOTIH IHTENIEKTYaJbHOTO aHalli3y JaHuX, M0 Ja€ 3MOry o0poOisTH
BelIMKI MacuBH iH(popMamii Ta BHSBIATA B HUX JIATGHTHI NpaBmia i
3aKOHOMIPHOCTI.

Heiiporni mepexi IomoMararoTb KOMITIOTEpaM TNPUHMAaTH PO3yMHI
pimieHHs 3 OOMEXKEHOK Y4YacTI0 JIOJMHH. BOHM MOXYyTh BHBYATH i
MOJIETIIOBATH CTOCYHKH MK HENIHIHHUMU 1 CKIQAHUMH BX1THAMH 1 BUXiTHUMH
maHnMA. HeWpoHHI Mepeki momwupeHi y Oe3midui ramysed. 30kpeMa BOHHU
BUKOPHCTOBYIOTBCS TIPH:

— MIarHOCTHII 32 IOTIOMOT0I0 KiTach(ikarlii MeaImaHIX 300paeHb;

! Crynent rpynu KH 2019-1, XHYMTI imeni O. M. bekerosa
HoxTop ¢i3.-mar. Hayk, npodecop, 3aBimyBad kadenpu KOMIT'IOTEPHHX HayK Ta
inpopmauiitnux texxosori, XHYMI imeni O. M. bekerosa
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https://health-ukraine.com.ua/uk/vidu-protezov-konechnostey/
https://health-ukraine.com.ua/uk/vidu-protezov-konechnostey/
https://www-armdynamics-com.translate.goog/upper-limb-library/introduction-to-myoelectric-prostheses?_x_tr_sl=auto&_x_tr_tl=uk&_x_tr_hl=uk
https://www-armdynamics-com.translate.goog/upper-limb-library/introduction-to-myoelectric-prostheses?_x_tr_sl=auto&_x_tr_tl=uk&_x_tr_hl=uk
https://www-armdynamics-com.translate.goog/upper-limb-library/introduction-to-myoelectric-prostheses?_x_tr_sl=auto&_x_tr_tl=uk&_x_tr_hl=uk
https://www-armdynamics-com.translate.goog/upper-limb-library/introduction-to-multi-articulating-myoelectric-hands?_x_tr_sl=auto&_x_tr_tl=%20uk&_x_tr_hl=uk
https://www-armdynamics-com.translate.goog/upper-limb-library/introduction-to-multi-articulating-myoelectric-hands?_x_tr_sl=auto&_x_tr_tl=%20uk&_x_tr_hl=uk
https://www-armdynamics-com.translate.goog/upper-limb-library/introduction-to-multi-articulating-myoelectric-hands?_x_tr_sl=auto&_x_tr_tl=%20uk&_x_tr_hl=uk

— I[JILOBOMY MapKETHHI'Y 3a JIOIOMOr0I0 (hisIbTpaii coliaibHUX Mepex
1 aHaJi3y MOBEIIHKOBHX TaHUX;

— (inaHcOoBOMY INPOTHO3yBaHHI 3a JOINOMOIOI0 OOPOOKH iCTOPUYHHMX
JaHuX (PIHAHCOBUX IHCTPYMEHTIB;

— IIPOTHO3YBaHHI €JIEKTPUYHOTO HAaBAHTAXXEHHS 1 TOTped B eHepril;

— KOHTPOJTI BiTIOBIAHOCTI BUMOTaM 1 SKOCTI;

— BU3HAYCHHI XIMIYHUX CIIONYK.

Cdepamy BUKOpPHCTaHHS HEHPOHHMX MEpEX € IPOrHO3YBaHHS,
kiacuikaris, KIacTepu3aiisi, alalTHBHE YIPAaBIiHHSA, CTBOPEHHS €KCIIEPTHUX
cHCTeM, aBTOMAaTH3allisl NPOLECIB PO3Mi3HAaBaHHS 300paxeHb, 00poOKa
AQHAJIOTOBUX Ta IH(POBHUX CHTHAJTIB, CHHTE3 Ta iIeHTH(IKAIis eICKTPOHHUX
JIAHITIOTIB 1 cucTeM Toro [1].

Mogeni HeHpOHHUX MEPEX MOKHA YMOBHO MOAUTATH Ha TPH THIH, TaKi
AK:

1) Mepexi HpPsSMOro MOIIMPEHHS — OJHAa 3 HAKOUIBII MOLIMPEHUX
apXITEKTyp, SKa BUKOPUCTOBYETHCS B IPOTHO3YBaHHI 1 pO3Mi3HaBaHHI 00pasiB;

2) Mepexi 31 3BOPOTHMM 3B’S3KOM, SIKI BHUKOPHCTOBYIOTBCS IS
OITHMI3aliil 00YKCIIEHD Ta aCOLIaTUBHOI I1aM’sITi;

3) camMOOpraHi3oByBaJIbHI MeEpEekKi, IO MICTSITh MOJENI aJanTHBHOI
pe3oHaHcHoi Teopii 1 Momeni KoxoHeHa Ta BHKOPUCTOBYIOTBCS — JUIst
KJIaCTEPHOTO aHaJi3Yy.

OCHOBOIO yCi€i apXiTEeKTypu [Uisi BIJICOCIIOCTEPEKEHHSI € aHali3,
mepmoo (azoro skoro Oynme pos3mizHaBaHHS 300pakeHHS (00'ekty). IToTim
IITYYHUH IHTENEKT 3a JOMOMOTOK MAIIMHHOTO HAaBYaHHS pO3Mi3Hae Mil i
knacugikye ix. Hdms Toro, mob po3mi3HaTH 300paKeHHs, HEHpOHHA Mepexa
Mae OyTH paHillle creriaii3oBaHa Ha MaHuWX. Lle myke cxoke Ha HEHpOHHI
3B'SI3KM B JIFOJICBKOMY MO3KYy — MW Ma€eMO TI€BHI 3HAHHS, BHIAMMHN 00'€KT,
aHaIi3yeMO HOro 1 iTeHTH(IKyEMO.

[TpoBeneMo NOPIBHSUIBHY XapaKTEPUCTUKY OCHOBHHMX BUJIIB HEHPOHHHX
MepexX BIAKPUTOro noctymy (tabmmms 1).

1. Stable Diffusion — e neiipomepexa, sika O6yna poszpobiena B 2020
pomi ans 3aBIaHHS TeHepamii 300pakeHb 3a JOIMOMOIOI0 HaBUYaHHS 0e3
Buntelsi. OCHOBHOIO iI€I0 € BUKOPUCTAaHHS qu(y3ii myMy 3aMiCTh NMpsMOTo
reHepyBaHHS 300pakeHHs. Mepexy npuiMae Ha BXiJl BHUIAIKOBUU IIyM i
MOCHIZIOBHO IIOLIMPIOE HOro dYepe3 cepilo IapiB, SKi MOKPALIYyIOTh SIKICTh
300pakeHHs] Ha KOXHIM irepamii. Ha BimMmiHy Bix OumbIIOCTi IHIIMX
HelipoMepekeBUX Mojenel Uil reHepamii 300paxkens, Stable Diffusion He
BUKOPHCTOBYE HISIKMX SIBHUX JI0JIATKOBHX IIPEICTABICHb, 30KpEMa IPUXOBAHUX
mapiB ab0 JaTeHTHWX 3MiHHHX. 3aMiCTb LbOro, 300pakeHHS (OPMYETHCA B
mporeci MmociioBHOT mudy3ii myMmy uepe3 mepexy. OMHIEIO 3 TOJOBHUX
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nepesar Stable Diffusion € Te, 1o BoHa [03BOJIsiE TeHEPYBAaTH 300paKEHHS
BHCOKOI SIKOCTi, fIKi MOXYTh OyTH JeTami3oBaHi i KoHTpoibsoBaHi. [Ipote,
HenoiikoMm Stable Diffusion € BHcoka CkiaJHICTh OOYHMCIIEHB, Ky MOTPIOHO
JUIsL TeHepalil BHUCOKOSKICHMX 300paxkeHb. lLle Moxke mnpuBecTH [0
HEOoOXiTHOCTI BUKOPHCTAHHS MOTYXHUX OOYMCIIOBAJIBHUX PECYPCIB, TaKUX SIK
rpadiuni nporecopu (GPU) abo crerianizoBaHi OOYHCIIOBATIbHI KIIACTEPH,
100 HAaBYUTH MOJETh HA BEMKUX Habopax JaHuX [2].

2 Midjorney — HelipoMepexa JJOCUTH ILIBUJIKO CIIPABISEThCS 3
TEKCTOBHM 3aIUTOM i TE€HEPYE 10 HhOMY BiJpa3y YOTHPH BapiaHTH 300paKeHb.
[licnst Woro BWHHMKAaE MOJKIJIMBICTH CTBOPEHHS JOJAaTKOBHMX Bapiamliii abo
MacmTaOyBaHHA BHOZ00AHOTO BapiaHTy i3 30epeXEeHHSM IIiJICYMKOBOTO
300pakeHHS y BiIMiHHIA sKocTi. ['eHepyBaTH 300paskeHHS MOXKHA 1 IIO
TEKCTOBOMY 3allMTy, 1 IO BXe HasgBHOMY 300pa)K€HHIO, HamlpukiIan (oto.
OyHKITIOHAT HEBENUKHH, aje CIPaBIAETbCS Mepeka 3 IOCTABICHHMH
3amuTaMH  BiAMIHHO 1 momobaeThcs OaraThoM — XyJIoXHHKaM. [Iporiec
BUKOPHCTaHHS MEPEeXi MOXKHA OXapaKTepH3yBaTW MO3UTHUBHO. [loumHaroum 3
Ipolecy peecTpanii 4yepe3 CepBHC—IUCKOPT-MHBANT B KaHaN 1 3aKiHYYIOYH
caMor0 reHepaiieto 300paxens. baza 3 7 MinbloHIB (i OiblIe) y9acHUKIB, Ki
Ha TIOCTiHHIA OCHOBI T'€HEpPYIOTh AWBOBIDKHI 300pa)Ke€HHS [UIi OCOOHMCTOrO
KOPHUCTYBaHHs, — TOMY J0Ka3 [3].

Ta6muns 1 — [opiBHsIbHA XapaKTEPUCTHKA HEHPOHHUX MEPEX BIIKPUTOIO

noctymy®
Tun Po3pobuuk Coepa IepeBaru Henonixu
HepoHHOT BUKOPUCTAHHS
Mepexi
1 2 3 4 5
1 Stable Stability.Ai reHeparis reHepye -BHCOKa CKJIAJHICTh
Diffusion 300paKeHb 3a 300paKeHHs 00uYHCIIeHD
JIOIIOMOT 00 BHCOKOI SIKOCTI, SIKI | - JOCHTh CKIIagHa
HaBuYaHHI Oe3 MOKYThb OyTH | IUIs HanamTyBaHHS
BYHUTEIIS JieTasi3oBaHi i | 1 BUKOPHCTaHHS;
KOHTPOJIbOBaHI

% - po3pobIeHo aBTOpaMu
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IponorxenHns Tabnuiii 1

1 2 3 4 5
2 MidJourney reHepanis - TeHepye Biapasy | morpe0ye BENHMKOI
Midjorney (He3anexxHa 300paKeHb Ha YOTHPH  BapiaHTH | KiUJIBKOCTI pecypciB;
rpyna OCHOBI 300pakeHb;
PO3pOOHHKIB) | TEKCTOBHX - BHCOKHH piBCHb
3aIUTIB Ta SIKOCTI 1 meramizarii
HasiBHOTO 11 ICYyMKOBOTO
300paKeHHS 300paKeHHS
3 DALL-E | OpenAl TeHepallis - reHepye | BUMarae 3HAYHHX
(«Dali») 300paxkeHb Ha 300paxKeHHs OOUYHCITIOBAIBHIX
OCHOBI BHCOKOi SKOCTI 1 | pecypciB VTSt
TEKCTOBHX [0 JOCHTh TOYHO | HaBYAHHS i
OITHCIiB BIIIOBINAIOTH reHeparii
onucy; 300pakeHb
- 00pobisie
LIMPOKUI  CIIEKTP
TEKCTOBHX OITHCIB
4 NVIDIA NVIDIA CTBOPEHHS - JO3BOJISIE | - TIOTpEOye BEIHMKOT
Canvas uudpoBoro KOpHCTYyBauam KiJIBKOCTI pecypciB;
MHCTENTBa CTBOPIOBATH - BHMarae max
BUTBOPU 004UCITIOBATIBHOT
MHCTELTBA, HAaBITh | MOTYXXHOCTI I
SKIIO BOHM  HE | HAaBYAHHSI i
MalOTh ~ HABUYOK | TeHeparii
MaJTFOBaHHSI, 300paxeHb;
reHepye - JIOCUTh CKJIaJHA
BHCOKOSIKICHI JUIS HaJAIITYBaHHS
300paskeHHs i BUKOPHCTAHHS
5 Dreamby | WOMBO TeHepais - 300paXKeHHS
Wombo Studios, Inc 300paxkeHb BUXOISTH  TOYHI,
KpeaTHBHi i
aTmMoc(epHi

3 DALL-E («Dali») - ne Heiipomepexa, sika Oyna pospobieHa B 2021
poui OpenAl mns 3aBHaHHS rerepanii 300pakeHb Ha OCHOBI TEKCTOBHX OITUCIB
[4]. BBaxkaerbcsi caMoO0 TIPOCYHYTOIO HEHpOMepexer 10 TreHepamii
HEHMOBIpHHX 300pakeHb Ha 0CHOBI TekcTy. OcHoBHA MeTa DALL-E momnsirae y
BHKOPHCTaHHI TIHOOKOI MOJENI TeHepaTHBHOI MEpexKi, sSKa MpuiiMae Ha BXif
TEKCTOBHH OIMUC 1 TeHepye 300pa)KeHHs, IO BIJMOBIIAE IBOMY OIHCY.
Hanpuknan, Momens MoXe 3reHEpyBaTH 300paKeHHS CIIOHA, SIKMH T'pae Ha
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bapabaHni, a0o MocrTa, 110 cKiagaeThest 3 KHUT. DALL-E mae nekinbka nepeBar
nepe iHIIIMA MOJEIISIMH [UTS TeHepallii 300paKeHb Ha OCHOBI TEKCTY.

4 NVIDIA Canvas — ue Heiipomepexa, sika Oyna pozpobiena B 2021
poui NVIDIA st 3aBOaHHsS CTBOPEHHS IM(POBOro MECTEITBA Ha OCHOBI
NpU3HAYCHNX Il KOPHCTyBada omiBleBHX HapuciB. OcHoBHa imess NVIDIA
Canvas nionsrae y BAKOPUCTaHHI INIMOOKHUX MOJieliel reHepaTHBHOT Mepexi, sKi
MOXYTh IIEPETBOPIOBATH OJIBIICBI HAPUCH B pEaNiCTHYHI HU(POBI MATFOHKH.
Il1 Mozesnb BUKOPUCTOBYE TEXHOJOrii TIJMOOKOrO HaBYaHHS, Taki sK
reHepaTuBHO-3MaranbHi Mepexxi(GAN) i aBTOKOQYBaJIbHHUKH, [UII CTBOPEHHS
300paxeHb, sIKi BUIIISIIAI0Th, SK HAaMaIboBaHi PyKOIO JIFOJUHU [5].

5 Dream by Wombo — me omuH TeHepaTop KapTHHOK, aje
BEePTUKAJIbHUX — 3 TMPHULUIOM HAa CTBOPEHHS WIMAlep Is CMapTQOHY.
300pakeHHsT BHXOIITh Ha T[OAWB TOYHI, KpeaTuBHI 1 arMocepHi.
KopucryBarucs HelipoMepexelo MOXHa Ha calTi abo depe3 HONATOK JUIs
Android i i0S. 3a 0CHOBY MaJltOHKa MOXKHA B3STH 0coOUCTY (oTorpadiro abo
KapTUHKY 1 BKa3aTH, HACKUIBKH Pe3ylbTaT Mae OyTH cXOoXui Ha opuriHai. Ha
CTBOpPEHHS 300pakeHHs1 y HelipoMepexi e npudnusno 10-15 cexynn [6].

BucHoBOK. OCKUIBKM CydacHi HEHPOHHI MepexXi MaioTh JyKe BEJIHKi
3ai0HOCTI 1 pi3HI BapiaHTH BHKOPHCTaHHS, iX IOMYJISIPHICTH 3pOCTaE, a
PO3BUTOK Tamy3i Tek MHjae CeMUMHJIHLHUMH KPOKAMH. IX ydaTh reHepyBaTH
300pakeHHs, [i3HaBatHcs Tosocn 1 T. iH. Ilo cyti, mTy4Hi Mepexi
CTBOPIOIOTHCS 33 MPUHIUIIOM OiOJIOTIYHUX, TOOTO MH MOXEMO HABUYHUTHU iX
BUKOHAHHIO THX IIPOIECIB, SKi JIIOANHA BUKOHYE HE LIIIKOM yCBIZOMJICHO.

CIIUCOK BUKOPUCTAHOI JIITEPATYPH

1 Jlemmucekuit O.J1., Imenko A.O. BukopucranHs HelipoMepex y nporieci
IHTENEeKTyaIbHOTO (KJIacTepHOro) aHamizy marux. URL:
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VJIK 004.93 Xab6apnak K.C.!

MPOBJEMHA HEMPOHHUX MEPEX JJ151 PO3ITII3HABAHHSI
HA ITPUCTPOSAX I3 PI3BHUMU OBYUCJ/IIOBAJIBHUMH
MOKJ/INBOCTAMHU

3a JOIOMOTOI0 HEHPOHHHUX MEPEX BIAJIOCS BUPIIIMTH BEJIMKY KUTBKICTH
3ajia4y, 3aCHOBaHUX Ha Kiacudikauii 300pakeHb, BHUSABJICHHI Ta CErMEHTALil
00’ektiB. OpHAK dYacTo 1Mi JOCHIHKEHHS PO3POOIIOETHCS — BEIHKIMH
KOMIIaHISIMUA 13 TMOTY)XKHUM OOJagHaHHAM. 3 IHIIOrO OOKYy € IOCTiIKCHHS
HEHPOHHHX MEpeX Ha «irpallkoBHX» HaOOpax NaHUX, A€ Mepexa Mae JIHMIIe
JIeKiJIbKa [IapiB Ta BHKOHYETHCS Ha/A3BHYaiiHO mBHAKO. [locrae mnuraHHS
NPaKTUYHOTO  BIPOBA/DKEHHS HEHPOHHMX MeEpeX Ha [PUCTPOSX i3
00OMEXEeHUMH OOYHMCIIOBAJLHUMH MOXJIMBOCTSMH. B paMkax mnpoBeneHOro
nociimkenHss  [1]  Oyno pO3MNISHYTO THIOBI  apXiTEKTYpH 3TOPTKOBHX
HEHPOHHUX MEpEeXk, a TAKOXK iX Moan(iKaIlii Ipu BIPOBaHKEHHI B 33/1a9aX:

®  TIOIYKy OOJIWY, KOJW HEOOXiMHO BUSBUTH OOMEXKYBaJIbHI PaMKH BCiX
004, 0 HasiBHI HA KaJpi;

®  BHSBJICHHA KIIOYOBHX TOUYOK OONMMYYs, A€ Tpeda TOYHO Ta LIUJILHO
PO3MITHTH KOHTYpU 4YacTUH 00iu4usi (ryOu, odvi, OpOBH, HIC, KOHTYP
camMoro o0JIY4s);

®  OIiHKK CTAaTyCy BOIiS — COHJMBOCTI, YH JUBHUTHCSA BOXIN y Oe3medHi
30HU YH Bi/IBOJIKAETHCS BiJl TOPOTH;

e  po3mi3HaBaHHSA OOJMY — KOJNU PO3POONIOIOTBCS AITOPUTMHU, LIO 32
O3HaKaMH OOJIMYYsl MaroTh 3HAWTH CXOXi B 0a3i JaHUX ICHYIOYHX
00y, abo x 3a QoTorpadisMu JBOX OONHY aIrOPUTM Ma€ 3a3HAYNTH,
4M Hayekars 11l pororpadii oxHii 1 Tiit camii 0cobi;

e IIEPCHOCY EMOIl Ta aHiMamii oOMMY — KOJMM € OJHA UM JCKUTbKa
(dororpadiii mesIKOro MepcoHaXxy, 3aaada MePEeHECTH eMOIlli akTopa Ha
00IHYYs 33JaHOTO MTEPCOHAKY, BAKOPUCTOBYIOUH JHIe GPoTorpadii;

e aHTi-cyQiHTy — 1€ 3aCTOCYHOK 3a 300paXCHHAMH 3 KaMepH Mae
BHU3HAYUTH Y TEPE]] KAMEPOIO GKUBE» OOJIMYYsl, UM XTOCH HaMaraeTbest
00IypUTH CHCTEMY KOHTPOIIIO IOCTYITy, MTOKa3yroun ¢ororpadito iHIION
JIFOJTUHU.

BusiBuiocs, mo cucTeMu, KOTpi BHUKOPHUCTOBYIOTh Taki ajarOpUTMH
4acTO MalOTh BUKOHYBATHCh Ha MPUCTPOSX i3 0OMEKESHUMH 00YHCITIOBAIBHUMHI
MOXIIUBOCTSIMH, OYyb-TO MOOIJIBHUIT MPUCTPiil KOpUCTyBaYa ab0 MAJOMOTYXKH1

! Acnipanr xadempu CucremHOro amamizy Ta ynpasiiaasa, HTY «JlHinpoBchka
MO TEXHIKaY.
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KoMl rotepu (Hampukiaa, Raspberry PI). Ane 3a3Buyaii amamrailis 10 TaKUX
MPUCTPOIB MOTPedy€e 3HAYHOTO CIIPOIICHHS apXiTeKTYPH HEHPOHHOT Mepexki Bix
4Ooro, sK HACIIJOK, CYTTEBO CTpPaXIae sKICTb. Takoxk, Moaudikamis
apXiTeKTypu HEHPOHHOI MEepexXi Ul MaJIOMOTYKHHUX NPHUCTPOIB 03HAYAE, 110 1)
HaByYaHHS; 2) Mia0ip rimeprapaMeTpiB; 3) TECTyBaHHsS ITOPUTMY HEOOXiIHO
NPOBOJAWUTH HAHOBO, LIO € HEe(eKTUBHUM 3 TOYKH 30py KOIITIB Ta
BUKOPUCTaHHSI JIOJCHKOTO PECypCy.

OTKe, HIKaBUM HaNpPSMKOM ISl MOJAIIBIINX JOCIIIKEHb € CTBOPEHHS
apXITEeKTypH 3rOPTKOBOI HEHPOHHOT MEpEexi, AKa:

1.Jlo3Bommra 6 3MiHIOBaTH 4Yac BUKOHAHHS BXKE HaBUCHOI HEHPOHHOI
Mepexi 13 BUKOPUCTAaHHSM IPOCTOI Ta MIBUAKOI IPOLIEIYPH.

2.Mana 6 mexaHi3M 3MiHH KOH}iryparii Mepexi Ta ii pe3ympTyrodoi
SIKOCTI 0€3 JOBroi mporeaypy nepeHaBuaHHsl.

HeiiporHi Mepexi Ha OCHOBI aJaNTHBHUX IIiCIs HaBYaHHsS OJOKiB
(PTA) [2; 3] npomnoHyroTh BHpillicHHs: JaHOi mpoGieMd. Ta TPOMOHYIOTH
MoIu}iKOBaHY MPOIENypy HABYaHHS Ta HOBHU OJIOK MEpexi AJIs BHUPIMICHHS
BUIIle3a3HaueHnX npobiieM. B podori Oyino nokaszano, mio minxing PTA e nuie
JI0JIa€ aJanTHBHICT, MEPEXi J0 MPHUCTPOIB i3 Pi3HUMH OOUYMCIIOBATLHUMHU
MOXIIUBOCTSIMH, ajie i MOKpaIlye SIKiCTh I BCIX KOHQIrypariil y mopiBHsIHHI
i3 MOAIOHO0 3a apXITEKTypOI0 MEPEKEro, aje 0e3 MeXaHi3My aJalTHBHOCTI
PTA. 3anpononoBany mMepexy OyJi0 BIPOB3/KEHO B CHCTEMY aHTi-cIry(iHTy
JUTE MOOLITBHOT CUCTEMHU KOHTPOJIIO OCTYIy Ha ocHOBI RFID mitok [4].
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VK 004.8 Hu6anos C.I'.%, Bpenixin B.M. 2
IITYYHUM IHTEJEKT TA I'EHEPALIA BIZIEO KOHTEHTY

PenaryBanns Bizneo iHoAi Moke OyTH BHCHAXIIMBHM 1 TPYIOMICTKHM.
Hapitp i3 HaiikpamMu IHCTpyMEHTaMHM JUIsl  pelaryBaHHs  BiJeo
MIPUTOJIOMIIJIMBUI pe3ybTaT MOTpedye JHOACHKOI mmpari. ToMy IoexHaHHS
LITyYHOTO 1IHTEJEKTy 1 HOBHUX MpPaKTHK JUIsi CTBOPEHHS NPUBAOIUBOTIO
IHTepaKTHBHOTO Bilc0 Bce OLTBIIE BHUKOPHUCTOBYIOTHCS Y KOMIIAHIAX IUISt
reHepalii KOHTEHTY Ta JU3aiHy.

Bimeo - cTpykTypa CckmamHimia, HiX KapTHHKHA. SIK IO TpeaCTaBUTH
BiJleo sSK Halip KapTHHOK, IIO IUIABHO IMEPETIKAIOTh 3 OAHI€l B IHIIY TO VIS
reHepaitii 300paxkeHHs po3mipom S512x512 mikcemB HaM TOTpiOHO
nepenbaunTy omrcanHs 3x512x512=786,432 Oit inpopmarii. A 11 rerepaii
JIMIIEe CEKYyHIM BiJieo NOTpiOHO 3reHepyBaru 30 Takux Kaipis, a 1e 23,592,960
6it iHdopMmarrii.

HaBuatn Taki mogmemi &yxe ckiagHo. TOMy BHHUKAa€ MUTaHHS IIPO
MIBUIKICTE OOYHMCIIOBAILHOT TEXHIKHM sSKa T€HEpye Bimeo, ab0 BUKOPHUCTAHHS
30BCIM iHIMX TexHojoriid. Mogeni Stable Diffusion, Midjourney Ta DALLE-2
MMOKa3aJld Bpaykaro4l pe3ysbTaTH y reHepaitii 300paxens [1].

TyT BuKOpHCTaHO MeETOJ| JOHABYHHS HATPEHOBAHOI MOJET IS
reHepaiii 300pa<eHb JJIsi YOr0 BHKOPHCTOBYIOTH JIMILE OJAHY Mapy TEKCT-
Bizeo. Ilicis mbOTO € MOXKIMBICTh TEHEPYBATH CXOXKI BiZIcO, 3MIHIOIOUH CTHIIb
BiJIco, 00'€KT Ha BiJeo 4 iHII Aetani. Hampukian, 3aMiHUTH JTIOIUHY Ha Tepost
Marvel abo Ha TBapuHY.

Li TexHONOr1i BUKOPHCTOBYIOTH UISi CTBOPEHHS (DUIBMIB 1 Ipe3eHTallH,
a TaKOXX MarepialliB IS COIliaIbHUX Mepek. Helipomepeka Bxke ocBoina He
muire oOpoOKy 300pakeHHsS, a W Bech mpolec cTBopeHHS kiHo. ll{ompasna,
MOKH 1[0 Pe3yJIbTAT JaJeKUi Bijl JOCKOHAIOCTI.

[Hmuit HampsiM  KOMHM  IITYYHWH IHTENEKT BHUKOPUCTOBYIOTH LIS
3aXOIUICHHS 1 MEPEHOCY PYXiB JIIOAWHU 3 Bifeo3amucy Ha 3D-mepcoHaxis.
Taxuit metox obpana [larceka xkommnanis Rokoko mro Bumyctuia iHCTpyMeHT
Ut 3axoruieHHs pyxy — Rokoko Video [2].

Ille oquH HampsM 1€ CTBOPEHHS BiJEOPOJHUKIB 3 (OTO Ta TEKCTY HA
npukinani npoekty Deep Nostalgia [3]. Bin no3Bosisie KopucTyBauam
3aBaHTQXKUTH 300pakeHHs1 (TMOPTPET) 1 TEKCT, a INTYYHUI IHTENIEKT BXKe
reHepye Bigeo. IlpoekT mae momoMorts y cepi KOpHOPaTHBHOTO HABYAHHS,

! Crypent rpynm KH 2019-1, XHYMT imeni O. M. Beketosa
2 KaH. TeXH. Hayk, nouent, XHYMI imeni O. M. bekeroa
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OCBITH, MapKeTHHT'y Toio. OcoOIMBOrO 3HaUeHHs BiH HaOyBae, KOJIH MOTpeda
y IUCTaHIITHOMY HaBYaJFHOMY KOHTEHTI 3pOCiia dYepe3 MaHJeMiro Ta iHImIi
noxii. Halfimanus aktopiB AJst 03ByYKH y KOMHaHiii noTpedye YMMaso KOUITIB.
Benyuwii, crBopenuit LI, Burnsgae Tak caMo npuBaOIMBO, SIK AKHUBHH CITiKep.
Kpim Toro, 3'sIBISETHCSI MOXKIIMBICTS CTBOPIOBATH BiJIcO HA IHO3EMHHUI PHHOK,
HaBITh SKIIO B KOMIIaHII HEMae CIIBPOOITHHUKIB, SIKI PO3MOBIISIOTH IHIIMMH
MOBaMH.

Lle HOBaTOPCHKI TEXHOJIOTII, sIKI MOXKYTh 3pOOMTH PEBOJIIOLIIO Yy TOMY,
SK MHA CTBOPIOEMO BiJe0 KOHTEHT i 3MIHUTH HAIl MiJIXid IO 3aBIaHb 3 HOTO
00poOKH.
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PREDICTION OF AIRPLANE DELAY WITH HELP OF
BINARY CLASSIFICATION

Our purpose of a work is to provide for a delay of passenger plane by
schedule using a binary-classification.

To predict whether a scheduled flight will be delayed for more than 15
minutes, we use various historical inputs and forecast data. It is necessary to
determine whether a flight will be delayed, or it will be on time.

Azure ML Studio (AMS) [1] will help us solve this problem. It will help
us to train a model using a large number of historical flight data examples, as

1 Student O.M.Beketov National University of Urban Economy (NUUE) in Kharkiv
2 Ass. Prof. of the KNIT Dep., O. M. Beketov NUUE in Kharkiv
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well as get results for classification of each example. We will use 2 classes,
which will be marked 1 if a flight is delayed, and 0 if it was on time.

A procedure of execution of an experiment consists of three stages:

1.Create a new model.

2.Teach this model.

3.Review and analysis this model.

As data from open Internet resources were taken passenger flight data on
flight delay in April-October 2013. Before using data, following processes were
performed:

Filter redirected flights, select 70 most loaded airports of USA, and
where more than 15 minutes of cancellation time has been delayed. We also
used a lot of flight indicators of times, airports’ Ids, sources, and destinations
etcetera. The received data set is called Flight Delays Dataset.

Hourly forecast observations represent observations from an airport
forecast stations for the same time as passenger flights.

Before downloading, AMS filtered and processed these data, similar to
the passenger flight's previous processing and selected next 26 indicators.
Received data set is called Weather Dataset.

We will also take a set of airport code data that contains a line for airport
with an airport name, city, state and airport identification number.

Let's begin by adding packages you need to AMS. First, we used a
common package called ‘Select Columns in Dataset’. This is to exclude
columns that are possible target extracts from data set of categorical attributes.
However, since these attributes are integer numbers, they are analyzed first as
continuous numbers. To convert them into categorical we used ‘Edit Metadata’.

Then we will combine flight and climate records, using a scheduled
departure time as one of merge indexes.

Also, with a ‘Select Columns in Dataset’ package, we have to exclude
columns that have a large amount of null values.

Next, to exclude rows without data for rest of columns, we will apply a
package called ‘Clean Missing Data’.

Rounding up a time in forecast monitoring columns to next full hour
will allow you to join a flight evenly to a scheduled departure time. You should
also note that meteorology data is reported locally, but departure and target
points can be in various time zones. All these moments can be realized with
help of a package with name ‘Execute R Script’.

And latest elements of data preparation are a combination of passenger
flight data sets with meteorology data in departure and plane destination using
packages ‘Join Data’.

Implementation of these steps with AMS can be seen in fig.1.
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Figure 1 - Implementation of preparation steps with AMS

The next step is preparation of samples for training and testing. To
divide our data from April till September entries for training and data of
October, we require a package to validate ‘Split Data’.

Data to train is then divided into containers of the same height using a
’Group Data into bins’ package, and the same grouping method is applied to
check data.

With a ‘Split Data’ package, training data is once again divided into a
training data set and an additional checking data set.

Then we have to decide on individual measured properties of what we
are interested in - with functions. Finding a good set of features to create a
predictive model requires experiments and knowledge about a current problem.
To develop a model, we can use all available functions or select a subset of
functions in data set. In this case, we build new model with a ‘two-Class
Boosted decision Tree’ package and teach it with a training data set.

For comparison we also add a new optimized model with a ‘two-Class
Logistic regression’ package. All of this together will give us an opportunity to
learn a classification model that can be used to evaluate new models for
forecasting [2][3].
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Figure 2 - Implementation preparation of samples for training and testing

The next step is forecasting using new data. This became possible after
studying our model. Next, we can use it to evaluate another part of our data in
last month. This will enable us to understand how well our model predicts and
classifies new data. ‘Score Model’ package, which is connected to the model,
will help you to view the output when selecting ‘Visualize’. This output
contains estimated tags and probability for tags.

To check quality level of results, connect a ‘evaluate Model’ package to
‘Score Model’ outputs, this will help us compare two models - to compare
efficiency of two several algorithms: The algorithm created with help of a two-
class strong decision tree and the algorithm created with help of two-class
logical regression. IDs of airports will help us combine a data set that contains
names and locations of airports. This will enable us to facilitate an analysis of
results obtained.

After model calculations were launched, results were obtained showing
that ‘two-Class Boosted decision Tree” model has AUC 0,660 in a checking set,
which is slightly better than ‘two-Class Logistic regression’ model with AUC

0,646.
Two-Class Boosted decision Tree Two-Class Logistic regression
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Figure 3 - Data visualizations using ‘two-Class Boosted decision Tree’ and
‘two-Class Logistic regression’ models
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USING THE EXECUTE PYTHON SCRIPT MODULE FOR
NATURAL LANGUAGE PROCESSING - TOKENIZATION ON
THE AMAZON BOOK REVIEWS DATASET

Tokenisation is the process by which a piece of sensitive data, such as a
credit card number, is replaced with a surrogate value known as a token.
Sensitive data typically needs to be securely stored in one centralized location for
future reference and needs to be protected [1].
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This experiment demonstrates how to use the execute python script
module to perform a simple natural language processing task - tokenise - on the
Amazon book review dataset.

These lexemes help to understand the context or develop a model for
NLP (Natural language processing). Tokenisation helps to interpret the meaning
of a text by analysing the sequence of words. The tokenize module provides a
lexical scanner for Python source code implemented in Python. The scanner in
this module also returns comments as tokens, which makes it useful. The exact
type can be determined by checking the exact_type property of the named tuple
returned from tokenize.tokenize().

The main idea is that at each iteration, for each cluster obtained in the
previous step, the center of mass is recalculated, and then the vectors are divided
into clusters according to which new center is closer to the selected metric. The
algorithm terminates when the iteration does not change the clusters
The dataset used in this example is a collection of book reviews and rating data
from Amazon. The data is pre-stored in TSV format in our workspace and
contains two columns. The first column contains information about the rating,
and the second column contains information about the feedback text associated
with that rating.

The following modules were used to transform the dataset into a feature vector
that can be used for further machine learning:

¢ Using the Split and Sampling module to sample 2 percent of the data

¢ Using the Execute Python Script module to tokenize the review text and
combine the rating and the tokenized word into a feature vector.

First, the book reviews from the Amazon dataset needed to be migrated
from the saved datasets.

Second, make a sample of data sets using the Partition and Sample
module. The following configurations were used in the experiment: sampling,
fixed sampling rate, initial random number, and stratified distribution
parameters.

You can view the contents of the Book Reviews from Amazon dataset by
right-clicking the output port of the Book Reviews from Amazon module and
selecting Visualize

After using the Execute Python script to tokenize the text in the second
column of data sampled by the Partition and Sample module, the modified data
set looks like the one below (Fig. 1). The modified data set is much easier to use
to further improve the machines
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Figure 1 — Modified data set
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CLUSTERING: COLOR QUANTIZATION

Color quantization is a process that reduces the number of colors used in
an image while maintaining the appearance of the original image. In computer
graphics, color quantization or color image quantization is quantization applied
to a color space, a process that reduces the number of distinct colors used in an
image, usually with the intent that the new imagebe as visually similar as
possible to the original image. Computer algorithms for color quantization of
bitmaps have been studied since the 1970s. Color quantization is important for
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displaying a large number of colors on devices that can only display a limited
number of colors due to memory constraints and can efficiently compress
certain types of images[1].

Summary. This experiment shows how the k-Means clustering module
can be used to perform color quantization of images.

Description. In this experiment, K-Means clustering was performed on a
dataset of Bill Gates images to reduce the overall number of colors in that
image. This process of reducing the number ofcolors in an image is called color
guantization[1, 2].

Data. The sample data set used in this experiment includes a CSV
representation of a 160 x 160 pixel Bill Gates image. Each row of the data table
represents a pixel, the columns represent the X and Y coordinates of each pixel,
and the red, green, and blue (RGB) color values of each pixel. Since there are
256x256x256 colors in an image, each color value is an integer between 0 and
255.

Model. The purpose of this experiment is to group pixels into clusters
based on their color using the K-Means clustering algorithm. After the
appropriate number of clusters is determined, all pixels assigned to the same
cluster have their RGB values replaced by the average of the RGB values for
that cluster. This process (quantization) reduces the total number of colors in the
image to the number of clusters (k) in the model.

When setting up the K-Means Clustering module, you can choose
different distance measures to use to separate clusters. Int his experiment, we
used the Euclidean distanceapplied to all pairs of pixels in RGB space; the K-
Means algorithm attempts to group pixels into clusters based on this distance.
After several iterations, the optimal cluster assignment for each pointis returned.

Transforming the Image. The clustering module outputs the original
pixel coordinates and RGB values in addition to the new cluster assignments
(column "Assignments™). A custom R script was applied to calculate the average
of the RGB values for each cluster and replace the original values with the
cluster average.

Displaying the Image. The original and converted images can be
displayed using another R script that directs the graphic output to the R Device
output port.

Running the Experiment. The following picture 1 shows the overall
workflow of the experiment (fig.1):
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Figure 1 — Overall workflow of the experiment

Experiment Details. Drag and drop the Bill Gates RGB Image from the
Saved Datasets group [3].

Add the Metadata Editor module and open the Column Selector.

Select the columns R,G,B. From the Fields dropdown list,
choose Features to indicate that these columns are features for use by the K-
Means algorithm.

Add a K-Means Clustering module and set the number of centroids to 32.

Add the Train Clustering Model module and connect the K-Means
Clustering module to the port on the left. Add a Metadata Editor module and
connect it to the right port. This module performs the actual clustering.

Add anExecute R Script module. Connect the Train Clustering
Model output to the leftmost input port.

Add an Execute R Script module to display the converted image.
Connect the output from the left port of the conversion module (step 5) to the
leftmost input port and add the following R Script:

** img = maml.maplnputPort(1) img_rgb = rgb(img$R, img$G, img$B,
maxColorValue = 255) dim(img_rgb) = ¢(160,160) library(grid)
grid.raster(img_rgb, interpolate=FALSE) ™
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Add another Execute R Script module and enter the same R script you
used before to display the original image. Connect the original dataset Bill
Gates RGB Image to the left input port of this module.

To view the results of the color quantization process and compare the
transformed image to the original, click on the R Device output port of the
Execute R Script module you added in steps 5 and 6 and select Visualize.

In the following figure 2, you see the transformed image on the left, and
the original image on the right.

Figure 2 — Transformed and the original image

REFERENCES
1. Clustering: Color quantization [Electronic resource] - Access mode:
https://gallery.azure.ai/Experiment/92bcba7c206649c2ab2152df916

dd666

2. Color quantization [Electronic resource] -  Access
mode: https://docs.python.org/uk/3.9/library/tokenize.html.

3. Color quantization [Electronic resource] — Access mode:

https://rosettacode.org/wiki/Color_quantization
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UDC 519.85
Nechay G. M.}, Bocharov B. P.2,
Voievodina M. Y.3, Levikov Y. V.4

BREAST CANCER DETECTION USING BINARY
CLASSIFICATION

Breast cancer is the most popular form of cancer in women and the
second most common cancer worldwide. The National Cancer Registry of
Ukraine shows disappointing statistics: one in 10 cancer patients have been
diagnosed with breast cancer; about 110 Ukrainians die of breast cancer every
week. 1 in 8 women will be diagnosed with breast cancer in their lifetime.

Preventing the development of malignant tumors, their timely detection,
and the ability to quickly and efficiently develop the right treatment regimen
for each patient remain a popular topic. To predict the treatment of a tumor, a
doctor must have a complete set of data about the patient and his or her disease.

The aim of this work is to detect breast cancer at early stages from the
results of X-ray images using binary classification.

We will use ROC analysis to present and evaluate the results of binary
classification [1].

We will use Azure ML Studio as a tool in the solution.

In this experiment, we have two data sources: information about breast
cancer and information about breast cancer symptoms.

As input, we will use information about breast cancers and specifics
of breast cancer from open data from the KDD Cup 2008 competition. The
breast cancer information data contains 102,294 rows and 12 columns, which
contain characteristics for each patient. The following data will be used for the
analysis: label; image search ID; study ID; image ID; patient ID; left breast;
MLO; x-location; y-location; x-nipple location; y-nipple location.

It is important to note that the input data for each study contains a
label and a patient identifier (hereinafter “patient-id"), so we will use this
information for further duplicate removal, training, and testing [2].

Since there is an empty 12th column in the input data, we will select
only the first 11 columns that contain information by means of "Project
Columns™ component, then name the selected columns by means of "Edit

1 Student O.M.Beketov National University of Urban Economy (NUUE) in Kharkiv
2 Ass. Prof. of the KNIT Dep., O. M. Beketov NUUE in Kharkiv

3 Lecturer of the KNIT Dep., O. M. Beketov NUUE in Kharkiv

4 Lecturer of the KNIT Dep., O. M. Beketov NUUE in Kharkiv
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Metadata" component. Next, you need to divide the data into positive and
negative results by means of capabilities of the "Split" component. The next
step is to use the "Remove duplicate rows" function to remove duplicates using
labels and "patient id". Next, we split the positive patient results and negative
into training and test subsets by means of "Split" component (Fig. 1).

y R .
S om 5F

Figure 1 - Proéessing and separation of inbut data

Since there is some relationship between the breast cancer dataset and
breast cancer characteristics, we will combine these data by means of "Add
Columns™ component. Next, we will compare the split data on breast cancer
based on "patient-id" with the distribution of breast cancer characteristics using
the "Join Data" component and get the following 4 subsets:

- Positive training data

- Positive test data

- Negative data for training

- Data from negative tests

To get the training data, you need to combine the positive data with the
negative data using the "Add Rows" component. To get the test data, use the
same method.

Due to the fact that the obtained data is unbalanced, the number of
negative values significantly exceeds the number of positive values, so for the
correct classification of positive data, it is necessary to increase them by 93
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times. This operation will be performed using the following code, which is run
with the "Execute R Script" component (Fig. 2).

The next step is to create 2 more data sets using data grouping
(quantization) based on "patient-id" using the "Group Data into Bins"
component and set the container boundaries to 0.20000, 100000, 500000,
4000000, 4870000.

R Script

1 # replicate positive examples 93 times
dataset <- maml.mapInputPort(1)

data.set <- dataset[dataset[,1]==-1,]

pos <- dataset[dataset[,1]==1,]

for (i in 1:93) data.set <- rbind(data.set,pos)
row.names(data.set) <- NULL

W s 3w N

=
o

maml.mapOutputPort("data.set")

Figure 2 — The code of component "Execute R Script

As a result of the grouping, we will get a new variable that will indicate
the interval of the "patient ID". Next, using "Edit Metadata", we will transform
the variable into a categorical variable, and then convert it to a Boolean
variable using "Convert to indicator vilue"(Fig. 3).

Eﬂm Group Data into Bins
N
Eﬂm Edit Metadata
!
Eﬂm Convert to Indicator Values v
!
HH m "
e Select Columns in Dataset v

I
L J
B

~
Figure 3 — The process of grouping and transforming a variable is shown

At the next stage, we use the "Two-Class Boosted Decision Tree" and
"Train Model" components to create 4 new data models for training based on 4
previous models: original data; data with a positive value repeated 93 times;
data created by the "patient-id" grouping (quantization) component; data after
grouping based on "patient-id" and repeated 93 times.
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Since the training models generate 4 different forecasts, we will use the
"Add Columns" component to combine their results (Fig. 4).

IEigGre 4 — Training and evaluation models

To calculate the customized metric, we use the "Execute R Script"
component. In this component, we will use the *compute_auc* function, which
calculates the proportion of the area under the ROC with a false positive
probability between 0.2 and 0.3. This function is analogous to the Matlab R
function get ROC_KDD.m, which can be found on the KDD website (Fig. 5).

Below is the code for the R function *compute_auc*, where the input
data frame has 3 columns: 1) the true target; 2) the prediction; 3) the patient ID.

rea under ROC

1 & compute cus
betueen 2.2 and 2.3

2 # where proba
2

2 # the code is
5 # provided &

tlab function get_ROC_KDD.m
-2093-breast-cancer

dataset)

7 compute_auc <- functi

,"patientio”)
nique(datasetsPatientindastasetsv==1]))
ique(datasetsPatientio))

1
tected_till now <. union(patients_detected_till now, datasPatientf[i-11)
tientsDetected[1] «<- length(patients_detected till_now)

else {
nun_Patientsbetected(1] < nun_Patientsdetected[i-1]
a1 num_FALL] <~ num_FAL-1141
2 ¥

5 FA_per_image <- nur_FA / n_inages
& Pd_patient_wise <- nun PatientsDetected / n_positive_patients

a_low))
A_high))

5 index1 c- min{uiich(sA_per_
S index2 <- max(uich(FA_per_
AUC <- Fd_patient_wise[index1:(indexa-1)] ¥*% (FA_per_inage[ (index1+1):indexa] - Fa_per_imsge[indexi:(indexz-1)])
2 return(Auc)

I

Figure 5 — Code for the compute_auc
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Below is the main code that calls the *compute_auc* function to
calculate the final performance indicators (Fig. 6).

s # main code

dataset_input <- maml.mapInputPort(1)
48 1ds <. maml.mapInputPort{2)

@ & nurber of features+lal

s in the original dstaset

S2 names(data.set) < o('featul

& add annotations of results
S5 Gata.set[1] <-

data.set[2] <-

aset_input[, (1-1)*n_cols+1],dataset_input[,i*n_cols],ids)
ute_auc(dataset)

dataset_input[,bases(1-1)*n_cols+1],dataset_input[,base+i®n_cols],ids)
2,3] <-compute_auc (dataset)

76 manl.mapOutputPort(“ds

et™)

Figure 6 — Main code
The final results of the experiment, obtained by right-clicking on the

output data of the "Visualize" module of the "Project Columns” module (Fig.
7):

uo wsbjicapow of bozines 00@RAIR

LeD|IC9I0U O DozIfAG 003432

LeD|IC9[0U O) DozIfine:

JETH =] el 25 WacoU oL 8169 UGS KOG

Figure 7 — Final results

This table summarizes the individual metric, i.e. the proportion of ROC
area for the 4 different approaches. It can be seen that the best performance is
achieved by replicating positive samples and quantizing the patient-id.

REFERENCES
1. Azure Machine Learning documentation [Electronic resource] —
URL.: https://learn.microsoft.com/en-us/azure/machine-learning
2. KDD Cup 2008 data and recommendations [Electronic resource] —
URL.: https://kdd.org/kdd-cup/view/kdd-cup-2008/Data
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UDC 621.316 Nerubatskyi V.1, Hordiienko D.?

GATHERING AND INTELLIGENT ANALYSIS OF DATA
IN THE LORAWAN NETWORK

The creation of intelligent power supply systems involves the use of
intelligent electricity meters that monitor the state of the network, namely the
measurement and transmission of both quantitative indicators of electricity and
qualitative indicators such as power factor, harmonic composition of currents
and voltages in the grid, the share of reactive power [1, 2].

The creation of such intelligent power supply networks makes it
possible to provide adaptive solutions in the field of electricity generation from
alternative energy sources, as well as the management of active filter-
compensating devices. To build such a network, it is necessary to study the
possibilities of using different physical data interfaces between measuring
devices and the network driver. One of such options is the use of LoRaWAN
networks [3, 4]. LoRa (Long Range) technology was developed to adopt and
promote the LoORaWAN protocol as a single standard for low-power global
networks. The LoRaWAN network consists of the following elements:
application server, network server, gateway and end device (Fig. 1).

(" Network \1
server

\/\’“\j Ethernet, Wi-Fi, 3G, 4G, 5G

H _______

Application
server

Modulation LoRa

- s B s - ~
| End device w | Enddevice | |  Enddevice | |  Enddevice

N

Figure 1 — LoRaWAN network architecture

1 PhD, Associate Professor, Ukrainian State University of Railway Transport
2 Postgraduate, Ukrainian State University of Railway Transport
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The LoRaWAN network has a star topology, so end devices
communicate with the network's central server through gateways that form
transparent bridges.

This approach assumes that the gateways and the central server are
managed by the network operator and the end devices by the subscribers.
Subscribers have the ability to transparent bidirectional and secure data
transmission to end devices.

The LoRa physical radio interface is based on the use of broadband
radio signals with a base B. This type of radio signals has two main features.

— the width of the radio signal spectrum is much greater than the data
transfer rate;

— the correlation function is much narrower than the correlation function
of a narrowband radio signal with the base B~1.

The frequency redundancy of the broadband radio signal determines its
high resistance to interference, and the narrow correlation function — high
accuracy of time synchronization.

LoRa technology uses an asynchronous receive-transmit mode, in which
the transmitter can start generating a radio signal at any time. In this case, a
mechanism is needed that ensures synchronization of the receiver with a signal
from the transmitter (similar to the "start bit" of the RS-232 protocol). The
preamble that precedes each communication session is used as such a
mechanism. The preamble includes a sequence of symbols that allow the
receiver to detect transmitter activity, determine the spectrum spread factor
used by the transmitter, and perform symbol synchronization.

For the successful operation of any information exchange system
requires mutual synchronization of the receiver and transmitter, which allows
you to determine the time limits of reception and transmission of the entire data
block (or frame) and single characters.

REFERENCES
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parameters of electricity consumption in distribution networks. 2021 XXXI
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ETHICAL ASPECT AND LEGALITY IN WEB-SCRAPING

In an increasingly digitized world, it is relevant to be aware of your
rights when navigating in a digital world covered with information, understand
how your personal data is used and the impact it has been having on life in
society.

Given the above, we can conclude that digital law is a very complex
area of law. Digital Law consists of the evolution of Law itself, covering all the
principles, foundations and institutes that are in force and applied until today,
as well as introducing new institutes and elements for legal thought, in all its
areas.

The rapid evolution in recent years in relation to the use of technology is
not news to anyone, in our current scenario it is almost impossible to live
without the use of the internet. Especially after the COVID-19 pandemic, which
made this fact evident.

The General Data Protection Regulation or General Data Protection
Regulation, known as GDPR. Its aim is to ensure greater control over the
collection and processing of users' personal data, establishing policies that must
be followed and imposing sanctions on those who do not plant them in practice,
as clearly provided by law, another important point to be mentioned is about
the applicability of the rule. The unification of a general regulation, which has
28 participating member states that are bound in the same order, makes the
application in the European continent more efficient, standardizing the
procedures and guidelines that all members must follow. With regard to data of
children and adolescents, in our general data protection law, those under 18
years of age need the consent of at least one of their parents or guardians to
consent to the collection and processing of this information [1,2].

Brazil has a General Law on Data Protection - LGPD. According to

! Graduate O.M.Beketov National University of Urban Economy (NUUE) in Kharkiv
2 Ass. Prof. of the KNIT Dep., O. M. Beketov NUUE in Kharkiv
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Article 5 of the LGPD, personal data is all information related to an identified
or identifiable natural person, and every natural person is ensured the
ownership of their personal data and guaranteed the fundamental rights of
freedom, intimacy and privacy, pursuant to Article 17 of the LGPD [3].

In 2023, CALIFORNIA PRIVACY RIGHTS ACT(CPRA) will come
into effect, expanding the definition of publicly available information in the
CCPA. Data that an entity has previously made public will no longer be
protected. This may actually allow the collection of personal data from
websites where people make their personal data freely available, such as
Linkedln or Facebook, but only in California. We expect that other US states
may take inspiration from the CCPA and CPRA in their own privacy legislation
[4].

Ukraine currently has no similar law regulating this issue.

It is relevant to highlight a few cases, so that a concrete analysis of the
situation can be made.

The source of the leak was supposedly a security flaw in LinkedIn's
Application Programming Interface (API), which is an Application
Programming Interface routinely used, for example, to transfer data between
different systems, applications or web sites.

However, in an official statement on the case, LinkedIn says that not all
the data could have been obtained through the API, and that the information
was most likely collected through other sources such as through "Data
Scraping", or Web-Scraping.

In view of what has been presented, it can be concluded that Digital Law
is a very complex branch of Law, in the same way as the general law on data
protection, which ensures protection parameters on the internet, and because it
deals with issues that are present in our lives, it is essential to understand its
role and the transformation it has been causing in the digital world that directly
impacts human society.

The internet has invaded our lives and is here to stay, consequently,
intimacy and privacy have been exposed, even in an unconscious manner.
Thus, the analysis of concrete cases of invasion that forced the creation of laws
in order to avoid the propagation of these crimes, thus, it is possible to observe
that even in face of a secret legislation, we are still exposed to several attacks to
which we need to learn how to protect ourselves.

Thus, we are aware of the existence of laws that aim at our protection,
however, before a false sense of protection, due to endless attacks, the judiciary
itself has seen the need for strict decisions in order to establish a halt to
invasions of privacy.
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CEKIIA 3 KOMIT'IOTEPHI HAYKH TA
ITPOI'PAMHA THXXEHEPIA

V]IK 004.94 Temesa I'.B.!

ABTOMATHU3ALIA IPOLECY BUI'OTOBJIEHHSI ITPEC-
®OPM JJIs1 AEKOPATUBHUX EJIEMEHTIB

Axkmyanvnicme  memu. llpy TPOEKTYBaHHI 3aMKHYTOTO LHUKIY
BUTOTOBJICHHS MOJIENIi IIOCTa€ HEOOXIJHICTh B aBTOMATH3aIlil MPOLECY
MPOEKTYBaHHS Ta KEPiBHUITBI BHUPOOHWIITBA 3a IONOMOTOIO MPOTPAMHHUX
3aco0iB.

Mema pobomu — MOIETIOBAaHHSA 3aMKHYTOI'O LMKIY BHIOTOBJICHHS
nerai.

3aBaaHHs JIOCIHIPKEHHS: CTBOPEHHSI METOJMKU TIPH aBTOMaTH30BaHOMY
MOJENIOBAHHI JeTaTl.

Bukopucrana MeroiMka JOCHIJDKEHHS Tepenbadae:  (opMyBaHHS
MOBEPXHI MOJIENi, PO3POOKY KOMIUIEKTY KOHCTPYKTOPCHKO-TEXHOIOTidHOI
JOKyMeHTallii 3 Bukopucranusm PowerMill, API nporpamu ta iHImmx nporpam.

Knrwouogi crosa — ABTromMaTH30BaHE NPOEKTYBAHHS KOHCTPYKTOPCBHKOT
JIOKyMEHTaIlil, TEXHOJIOTIYHA JOKYMEHTALlisl, YACJIOBE NMPOTpaMHe KepyBaHHS,
TEXHOJIOTIYHHH TIPOIIEC.

Beryn.

Tak sIK HEBUPIIICHICTh MUTAHHS BIPOBAPKEHHS CYJaCHUX TEXHOJOTIH
aBTOMaru3alii MPOEKTYBaHHS Ta MiATOTOBKM BHUPOOHMLTBA Ta MEPCIEKTHBU
PO3BUTKY MiANPHEMCTBA, ITOB'I3aH1 3 POLUIMPEHHSIM HOMEHKIIATYpH MIPHUCTPOIB,
OCBOEHHSIM BHITyCKY TPOJIYKIii, a 1Ie B 3Ha4YHId Mipi BH3HA4a€ PO3BHUTOK 1
TEXHIYHMH piBEHb YCIX rajy3eil HapoOJHOrO TI'OCIOAAPCTBa, IOCTA€E
HEOOX1IHICTH VB'I3HEHHS BCIX aBTOMATH30BaHUX TIPOIECIB, a TaKOXK
CBO€YACHE BUKOHAHHS €KCHOPTHUX KOHTPAKTIB B MIXKHAPOIHOMY IO Mpari
[1].

HoBu3Ha oTpuMaHHMX pe3yJbTaTiB IIOJISITA€ B HACTYIMHOMY: CTBOPEHHS
Mozenm «J/lekopaTWBHa TIUTUTa», PO3POOJICHHHA TEXHOJOTIUHMHA MpoIiec
BUTOTOBJICHHSI MOJIeJi, po3po0ieHa Kepylodya Iporpama Ha YCTaTKyBaHHS 3
UIlK, pospobmena API mporpama, 1mo 103BoJsi€ 3MIHIOBATH Oy/Ib-SKHMA

1 Acucrenr xadempum «Komm'totepHi Haykm»  TaBpilicbKOTO — JNEepKaBHOTO

arpoTEXHOJIOTIYHOTO YHiBepcuTeTy iMeHi Jmutpa MoTopHOTro
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FCOMETPUYHUN TapaMeTp MoJeli, 3po0JicHa eKCIEepTHA OIliHKa O00paHuX
ABTOMATH30BAaHUX CHCTEM, CHPOSKTOBAHE TEXHOJIOTYHE YCTATKyBaHHS.

OO’eKkT HOCHI/DKEHHS — aBTOMAaTHW30BaHUH IPOIIEC BUTOTOBJIIEHHS
Mozen «JlekopaTuBHA TUTATAY.

[IpeameToM pmocHiUKEHHS € po3poOKa aBTOMAaTm3amii KOMIUICKTY
KOHCTPYKTOPCBHKO-TEXHOJIOTTYHOT JOKyMEHTAIli1.

[IpakTuyHe 3HAYCHHSA OTPUMAHUX pE3yNbTATiB MOJAra€ B HaJaHHI
TEXHOJIOTY, KOHCTPYKTOpY Ta IHXEHEepy - IpOorpamicTy MOXKJIHBOCTEH
MiIBUIIUTH TPOAYKTHBHICTB TIpAaIli.

Jnst mocsTHEHHS NMOCTaBJICHUX IIiJIeH B poOOTI BUPIMIYIOTHCS HACTYIHI
3amadi:  poO3pOOJICHHS  KOMIUIEKTY  KOHCTPYKTOPCBKOI — JTOKyMeEHTarlii
BUPOOHULITBA; PO3POOJICHHS  KOMIUIEKTY TEXHOJIOITYHOI JOKyMEHTauii
BUPOOHHUIITBA; po3pobaeHHs API mporpamu moaeni «JlekopaTUBHA TUIATAY.

1 Po3paxyHKH Ha MIIHICTh

Kommekc maxeriB  CosmosWorks, iHTerpoBanmii B  iHTepdeiic

SolidWorks,  cTBOpeHmii mis moTped aepoKOCMIYHOI IPOMHCIOBOCTI 1
JIO3BOJISIE BUPIIIYBaTH Oyb-sKi iHKEHEPH1 3aBJIaHHSI.
CtBOpeHwmi JUTSt noTped AepPOKOCMIYHO1 TIPOMHUCIIOBOCTI,

COSMOSWorks no3Bossie BupimryBaTH Oyab-sIKi IHJKEHEpHI 3aBIaHHSL.
COSMOSWorkse "somotum maptHepom  "SolidWorks, Tomy mpocto
MAKIIOYa€ThbCl MOJYNb 1 TIPOBOIUTHCS PO3PAaXyHOK. BukopucroByoun
interpoBane pimenus SolidWorks - COSMOSWorks, kopucTyBaui MaroTh
eeKkTHBHEHe  Jopore  pimleHHS  CBOIX  3amady.  BUKOPUCTOBYIOYH
MacuTaboBaHuUi MiIXiJ, MOXKHA BUOPATH TiJIbKM HEOOXiIHI IHCTPYMEHTH.

COSMOSWorks anamizye MINHICTE [eTali METOAOM KiHIEBUX
€JIEMEHTIB, TOOTO YHMCEIFHIM METOZOM aHajli3y 3aBAaHb 110 NPOEKTYBAaHHIO, 3
JIOTIOMOTOI0 SIKOTO PO3B’SI3yIOTBCA  PIBHSHHSA, LI0 KEPYIOTh IOBEIIHKOIO
CJIEMCHTIB, BpAaxOBYIOTh iX 3B'I3KH MDK CO00I0 Ta BCTaHOBIIOKOTH
B3a€MO3B'I30K MK OOMEKEHHSIMH ¥ HABAHTAKCHHIMH, NEPEMIIICHHIMH 1
BIIACTUBOCTAMH MaTepiainiB. [Iporpama BUsBIs€ IEpEeMilIeHHS B HANIPsIMKax X,
Y, Z y KO’)KHOMY BY3J]i, TAKHM YHHOM BOHa PO3PAaxOBY€ HAaBaHTA)XEHHs, IO
IIIOTh y PI3HUX HampsAMKax. Takox, mporpamMa BHKOPHUCTOBYE MaTeMaTHYHI
(dopMyH 1 BUpa3u Ui pO3paxyHKy Halpy)KeHb. AHaJi3yl0UH Halpy>XEHHS Ha
OCHOBI 3aBJIaHHS MaTepialy, 0OMeXeHb i HaBaHTaXKEHb, MOYKHA PO3PaxOBYBaTH
HABaHTAXXCHHS, MEPeMIlCHHs i HampyxeHHs B jaerani. Komu HampykeHHs
aocsrae 1neBHOro piBHH, JcTajlb pyﬁHyCTLCH, € 3YMOBJICHO BJIACTUBOCTIMU
Marepiaiy, 3 IKOTO BOHa BUTOTOBIISIETBCSL.

3aCTOCOBYIOTHCS HACTYITHI CIOCOOM OOMEXKEHB IS IeTalli:

- 0OMe)XeHHS IS KPOMOK 1 BepIIIUH JIeTali;

- 00MEeXEHHS B [IEBHOMY HAIPSIMKY;
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- BUKOPHCTATH CUMETPIIO JJIsl aHajli3y YaCTUHHM JeTali;

- BKa3aTd TBEP/i 3B'SI3KH, OONTH, IPY>KUHH TOIIO;

- B pI3HUX 001acTax Jeraiyi BKa3aTH pI3HI PO3MIpH eleMEHTa Ui
MABHUIICHHS TOYHOCTI Pe3yJIbTATIB.

st mowarky po6orn B COSMOSWorks 3aBanTaxyerscst 3D Mozens.
Po3paxynku B8 COSMOSWorks BukoHytoThcs y BUriisi Bripas. B Menemxepi
COSMOSWorks 3a I0IIOMOro0 KOHTEKCTHOTO MEHIO BHOHPAETHCS KOMaHMa
BnpaBa, Bkaszyrorbesi HactynHi napamerpu: Tun anamizy  Crarnunuii, Tun
citrku CiTka Ha TBepmoMmy Timi. HacTymHmM eramoM 3amaloThCs BUXiIHI
rapaMeTpy po3paxyHKy Ha MIIHICTb.

Y KOHTEKCTHOMY MEHIO TBEpIOTINBHOrO ejeMeHTa '"JlekopaTtnBHa
mmTa" B Menemxkepi COSMOSWorks BHOHMPAETHCS KOMaHJ1a
3acrocyBaru/pemaryBatd  marepiag. Y miajgoroBomy BikHi  "Marepian"
o0OuparoThCcs MaTepiany, HasBHI B 6a3ax SolidWorks.

Jlns ikcarfii oOMparoThCst HIKHIO Ta BEPXHIO IPaHb MOJICIII.

o6 HakiacTH HABAaHTAXEHHA, y KOHTEKCTHOMY MEHIO €JIEMEHTa
"HaBantaxenns / O0MmexeHHs" B jaepeBi MeHemkepa oOHMpaeThcs KOMaHMA
"Tuck", 3agaeTbcsl BEpXHS I'paHb Jerani "JlekopaTuBHa mnTa", Ha SKY Hi€
THCK.

OCKIJTBKH METOI0 TPOEKTY € YAOCKOHAJICHHsS Mojeni "JlekopaTuBHA
wmra", TO Oyae MIOUUIBHHM TIIPOBECTH pAJ ICHHTIB 3 ICHYIOUOK Ta
MOJICPHI30BAHOI MOJC/UNI0, 1100 3pOOHWTH TMOPIBHAJIBHUNA aHAi3 Ta
BU3HAYUTHUCH, KA 3 MIPEACTABICHNX MOJEINEH € ONTUMAaIIbHOIO.

HaiiBaxxnuBinioro 3amadero iH)KEHEPHMX pO3paxyHKIB € MOUIYK
KoeimieHTa 3amacy MiIfHOCTi JeTai.

KoedimienT 3amacy MIIHOCTI BKa3ye y CKUIBKM pas3iB JIOITyCTHMa
HaTpyra MEHIIe HeOe3[MeYHOro Ta 3aleXHUTh Bl CTaHy Marepialy, XapakTepy
NPUKIIaAaHHsI HaBaHTaKEHHS TOLIO.

B pesynbrari HEOOXIIHO 3HAWTH TaKy CHILY, NIPHU SIKii JeTallb MOXe He
BATPHUMATH TPUKIIAICHOI A0 HEei CHUTH, TOMi Koe(illieHT 3amacy MIIHOCTI Oyxae
JIOPIBHIOBATH MPUOJIM3HO OJUHHUIIIL.

KoedimienTn 3amacy MIITHOCTI aBTOMAaTHYHO BH3HAYAIOTHCS B KiHII
pospaxyHky nporpamu CosmosWorks.

Enement nepeBa "3BiT" J03BOJIE€ OJNEep)KAaTH TIOBHHMM 3BIT TIPO
po3paxyHOK Ha MinHicTh agetami y Burisai HTML-gaitmy. 3Bit MoxHa
OJIEP’KATH, HATHUCHYBIIM KHOIIKY —"3BiT" y mnanem "lHCTpymMeHTH"
pesynbrariB COSMOSWorks.

2 Po3pobka API nporpamu

B mpomneci BukoHaHHS TpoeKTy Oyio po3pobieHo API mporpamy, sxa
JI03BOJISIE 3MIHUTH OyIb-sIKUi napameTp aetaiti "/lekoparnsHa rumTa".
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Hwxde npencraienuii pparMeHT Koay porpamu.

...procedure TVal.FormShow(Sender: TObject);

var i,j: integer;

c: integer;

begin

c:=1;

StringGrid1.RowCount :=c;

if (OpenDialogl.Execute) then

if (FileExists(OpenDialogl.FileName)) then

StartkKompas({FILENAME}{'C:\Temp\CTAKAH.a3d'}OpenDialogl.FileNa
me)

else Application.Terminate;

s := TStringList.Create();

ReadParts(s);

FOR i:=1 TO s.Count-1 DO
begin

inc(c);

StringGrid1.RowCount :=c;

StringGrid1.Cells[0, c-1] := mas[j].varname;
StringGridl.Cells[1, c-1] := FloatToStr(mas[j].varvalue);
StringGrid1.Cells[2, c-1] := mas[j].VarNote;
StringGrid1.Cells[0, c-1] := s[i];

StringGrid1.Cells[1, c-1] :=";

mas := GetPartVars(s[i]);

for j := 0 to Length(mas)-1 do

begin

3 TexHOJOrIYHUEA TpoIeC

TexHoNOTi9HA MOKYMEHTAIis — M€ CYKYNHICTh TEXHOJOTIYHUX
JIOKyMEHTIB, [II0 BU3HAYAIOTh TEXHOJOTiYHUI nponec. Ckiaa, 3MICT i MOPSIIOK
po3poOKkK  Bci€i TexXHOJOTIYHOI JOKYMEHTAIlii periaMeHTOBaHI €IWHOIO
cucremoro TexHosoriynoi jokymenranii (€CT). IlpusnaueHHsS KOMIUIEKCY
craaaaptiB €CT/I:

- BUKOPHCTOBYBATH Pi3HI METOJM 1 3aCO0HM NMPOEKTYBaHHS, 0OpOOICHHS
Ta PO3MHOXKEHHSI TEXHOJIOTIYHUX JIOKYMEHTIB;

- 3aCTOCOBYBATH €IWHI INpaBwmia O(QOPMIICHHS TEXHIYHUX TOKYMCHTIB
3aJIe)KHO BiJI TUILY 1 Xapakrepy BUPOOHHIITBA, CKIALy 1 BHIYy PO3pOOIIOBAaHUX
TEXHOJIOTIYHHX IPOIIECiB, CIOCOOIB IX OIMHUCY;
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- CTBOPIOBATH MEPEIyMOBH JUIsl 3HIKEHHSI TPYJIOMICTKOCTI iH)KEHEpHO-
TexHIgYHUX podiT y chepi TIIB;

- crBoproBatu iHpopMmauiiHy 06a3zy ACY (aBTOMaTH30BaHy CHCTEMY
ynpasninns) tTa CAITP (cuctemMa aBTOMaTH30BaHOTO MPOSKTYBAHHS).

3ajeXHO BT NpPU3HAYCHHS BUAW TEXHOJOTIYHMX JIOKYMEHTIB
MOJIISAIOTH HAa OCHOBHI Ta JOMOMDXKHI. JI0 OCHOBHHX Halle)KaTh:

MK — MapuipyTHa KapTa;

KTII — kapTa TeXHOJOTIYHOTO MPOIIECY;

KTTII — kapTta THIIOBOTO (TPYIIOBOT0) TEXHOIOTIYHOTO TIPOLECY;

OK — omepariiiina kapra;

KTO — xapra tumoBoi (rpymoBoi) onepartii;

KK — kommekcHa kapra.

Jlo MOTIOMI>KHUX TOKYMEHTIB HaJeKaTh:

K3 — kapra 3aMOBICHHS Ha TIPOCKTYBaHHSI Ta BHUTOTOBIICHHS
TEXHOJIOTTYHOTO OCHAIICHHST;

KII— xapra moromKkeHHs TEXHOJIOT{IHOTO TIPOIIECY.

OCHOBHMMH JOKYMEHTaMH IIPH PO3POOLI TEXHOJIOTIYHUX IPOLECIB €
TEXHOJIOTIYHI KapTu (MapIIpyTHi, OMepalliiiHi, KapTH TEXHOJOTIYHOTO
MpoIiecy).

3aBepiIajJbHAM €TaloM pPO3POOKH TEXHOJOTIYHOI JOKyMeHTaIll €
HOPMO-KOHTpOJIb. BiH NMpOBOANTHCS Ha BCIX eTamax po3poOKH TEXHOJOTIYHOI
JOKyMeHTalil. ¥ mporeci Takoro KOHTPOJIIO INEPEeBIPSETHCS NOTPUMAHHS Y
TEXHOJIOTIYHIN JTOKyMEHTalii HOPM Ta BUMOT, BCTAHOBJICHUX CTaHIapTaMH Ta
IHIIUMH  HOPMAaTHUBHO-TEXHIYHMMH JOKyMeHTaMu. llopsgok mnpoBeneHHs
HOPMO-KOHTPOJIIO BU3HAYaeThesl AepkaBHUM ctangaptoM €CT/l. OcHoBHEM
NPU3HAYCHHSM  HOPMO-KOHTPOJIIO €  MIiJABMINEHHS  pIBHA  THI3amil
TEXHOJIOTIYHUX MPOIECiB, CKOPOYEHS CTPOKIB TiJArOTOBKH BUPOOHHIITBA,
3HIKCHHS CO0IBapTOCTI Ta MOJIMIICHHAS SKOCTI MPOIYKIIii, IO BUITYCKAETHCS.

OHOKpaTHE MEePEMIIICHHS IHCTPYMEHTA 1100 3arOTOBKH, HEOOXiTHHIMA
JUIA  TATOTOBKH  poO0dYoro Xomy, sIBIsiE COOOI0  JOMOMDKHHHM  Xif.
BuroroBneHHs MalluH 3aBXIM TIOYMHAETHCS 3 BUTOTOBJICHHS 3arOTOBOK.
Po3pobmroroun TeXHOOTiI0 BUTOTOBJICHHS MAIlIMH Ta MPUIAfiB, 3a0e3medyoun
Ha TPaKTUIl IX BUCOKY SKICTh Ta HaAIMHICTh 3 ypaxyBaHHSM EKOHOMIYHHX
MMOKA3HMKIB, I1H)KEHEP-TEXHOJIOI IIOBMHEH [100pe BOJIOMITH METOJaMH
MPOEKTYBaHHs Ta BHPOOHHUITBA 3aroTiBOK. 3arOTOBKAMH JUISi BUTOTOBJICHHS
JieTanen €:

- BHJIMBKY (YaBYHHI, CTaJIeBi, KOJbOPOBUX METAIIB);

- KOBaHKW;

- IITaMITOBKH;

- IpecoBaHi BUpoOH Ta mpodii;
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- IpOKAaTHUKM Martepian (Kpyrjioro, KBaJpaTHOTO, HPSMOKYTHOTO,
IIECTUTPAHHOT0, IEPIOTUIHOTO a00 1HIIOTO MPO]IITIO)

- TpyOH.

TexHONOTIUHICT, KOHCTPYKIIT BUPOOY XapaKTepu3ye MOXKJIHMBICTh HOTO
BUTOTOBIICHHSI, EKCIUTyaTallii Ta 30epiraHHs 3a YMOB BUKOPHCTaHHS HasBHUX Y
BUTOTOBIIIOBaYa Ta  CIIOKUBaya BUPOOy  TPYINOBUX, MaTepiajbHUX,
CHEPreTUYHHX Ta IHIMUX pecypciB. DBynb-skwii BHpPIO TOBHHEH OyTH
TEXHOJIOTIYHO PALliOHAJIBHUAM ISl 33JJaHUX KOHKPETHUX YMOB IiJTOTOBJIEHHS
oro BUPOOHUIITBA, BUTOTOBIICHHSI, eKCIUTyaTamii Ta peMoHTy. L{i BuMoru ciix
3HaTH KOHCTPYKTOPY JI0 TIOYATKy pO3POOKH KOHCTPYKIiT BUPOOY.

3a0e3nmeyeHdsT TEXHOIOTIYHOCTI 3arOTOBOK 3BOAUTHCI 10 BHUKOHAHHS
0COOJIMBUX TIPaBHIL.

- baxano, mo0 KOHTYpH 3arOTOBKH SIBJSUTM COOOIO CITOJTYYECHHS
HaNOLIBII IPOCTIIIMX TEOMETPHIHUX (HOpPM.

- Jleraui, MO MOXJIMBOCTI, CJIiJl BUTOTOBJISATH 31 CTAHIAPTHUX 3arOTOBOK
(mpokaty, BWINBKIB, KOBAaHOK, IIPECOBAHUX 3aTOTOBOK).

- ba3oBi moBepxHi MarOTh 3a0e3ledyBaTd TOYHICTh PO3TALIyBaHHS Ta
3aKpIMUIEHHS 3arOTOBKH Y MPOIIECi iX 00poOIeHHS, KOHTPOJIIO Ta BUMIPIOBAHHSI.

- TounicTs pO3MIpiB Ta IIOPCTKICTH MOBEPXOHb 3arOTOBOK ITOBHHHI
OyTH €KOHOMIYHO OOTPYHTOBaHUMH.

- bBakaHo MakcMMaJbHO BHKOPHCTOBYBAaTHM CIIOCOOM OTPUMAaHHS
3aroTOBOK, SIKI HE BUMAratoThb HACTYITHOT'O 3pi3aHHs CTPYKKH.

- IIpu HemoxIMBOCTI O0IMTHCH O3 MeXaHIYHOI O0OpOOKM HEoOXiTHO
CKOpOYYyBaTH ii 32 paXyHOK 3MEHIIEHHS KUIBKOCTI Ta JOBXXUHH ITIOBEPXOHb, 110
00pOOITIOIOTECSL.

-  KoHcTpykmis gerami TOBHHHA  JOMYCKAaTH  MOXJIMBICTH il
BHUTOTOBJIEHHS CKJIAJaHOIO 3 ABOX a00 OLIBIIE YaCTHH.

[pumyck mowHeH OyTH HaiiMeHmmMM (dopMma Ta pO3MIpH 3aroTOBOK
MOBHHHI HaOmmxatucs A0 GOopMH i po3MmipaM rOTOBOi AeTaii) i Npu LbOMY
3a0e3neuyBaT OTPUMAaHHS MPHIATHOT IeTalli.

TexHomoriuna dYacTMHa MOJENi MICTUTH BIIOMOCTI MO omepaiii,
mepexoan, ocHamleHHA. KoHCTpyKTopchka - BimoOpakae Ckian i CTPYKTYPY
00poOitoBaHMX TOBepXoHb jeTani. OO'ekTH mnepexoau 1 KOHCTPYKTHBHI
€JIEMEHTH MalOTh JBOCTOPOHHI 3B'SI3KH, IO JO03BOJISE BU3HAYATH SIK CIHCOK
Nepexo/IiB 110 KOXKHIN IMOBEPXHi, TaK 1 CKJIaJl TOBEPXOHb, 1110 0OpPOOIISIOTHCS Ha
OKPEMHUX TEXHOJIOTIYHUX omeparrisix. OcoOIMBICTIO JaHOT MOJIETI € HAsIBHICTH B
00'exTy "mepexomiB" MBOX OaTbKiB: omepamii i KOHCTPYKTUBHI €JIEMEHTH, IO
JIO3BOJISIE OTPUMATH JPYTY IPOCTOPOBY TOUKY 30py Ha TEXHOJOTIUYHHH TpoLec,
10 ¥i/e Big KOHCTPYKIIi JeTati.

4 Po3poOka kepyrouoi nporpamu juist BcratkyBaHHs 3 UITK
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PowerMILL - maker aisi MiArOTOBKM BUCOKOS(EKTUBHHX KEPYIOUHX
mporpam mis  ¢pesepaux Bepcratie 3 UIIK. Bin mo3Bomsie migBUmuTH
MPOJYKTHUBHICTH BEPCTATIB 1, OTHOYACHO 3 I[KM, JIOCATTH HaWBUIIOI SKOCTI IpU
BHUTOTOBJICHHI JieTaiei 1 ocHaieHHs [2].

PowerMILL Mae BHCOKY MIBHIKICTH PO3PaxyHKIB 1 Hajae iHTErpoBaHi
3aco0M i Bisyamizamii 1 MEpeBipKd. Yce 1€ J03BOJII€E KOPHUCTYBadeBi
MOPIBHIOBATH aJIbTCPHATHUBHI CTpaTerii 3 BAKOPUCTAHHIM Pi3HUX Ha0OpiB (pe3
1 mepeBipATH yci TPAeKTOpil IHCTPYMEHTY 10 TOTO, SIK BOHM OyIyTh IepenaHi
Ha BEepCTaT. Yce Ie CKOpPOUye Yac MPOCTOI0 BepcTaTa i BTPATH MaTepiailiB i
pecypcis.

Crparerii PowerMILL st MexaHOOOpOOKH CKOPOYYIOThH Yac i BapTiCTh
3a paxyHOK:

- MakCUMaJIbHOT e(heKTUBHOCTI (hpe3epyBaHHs;;

- CKOPOYEHHS PYYHOTO JOBEICHHS;

- BIZICYTHICTb CKJIQJIOK.

MoxyTts OyTH iMIOpTOBaHI pi3HOMaHITHI (opmaTtu ¢ailniB 3 pi3HUX
3acrocyBanb, Bkitouatoun IGES, VDA, STL, SDRCIDEAS, ProE, SolidWorks,
SolidEdge, Cimatron, CATIA, Unigraphics i Parasolids. PowerMill moxe
BUKOPHCTaTH JlaHi HHU3BKOI SIKOCTi, JIO3BOJISIIOYM BHMKOHATH MEXaHIYHY
00poOKy, HaBiTh KOJM € PO3puBU B moBepxHi. Komu 1i po3puBu Oinbiii 3a
3a7aHi, TO IHCTPYMEHT MiIHIMAEThCS Ha OE3MEeYHy BHCOTY, SIKIIO BiH MEHIINH
3a 3aj7iaHe, TO IHCTPYMEHT IPOXOJUTH 1Ied MPOMIDKOK 1 MPOAOBKYE MEXaHIYHY
00poOKy.

Bynp-ska neranp sBisie 0000 CYKYIHICTh TUIIOBUX KOHCTPYKTOPCHKO-
TEXHOJIOTIYHHUX €JIEMEHTIB, IIPH I[bOMY KOXKHOMY €JIEMEHTY BiIIIOBia€e MEeBHHHA
Halip ruiaHiB Horo oOpoOku. TakuM YMHOM, KOHCTPYKTOPCHKO-TEXHOJIOTI4HI
€JIIEMEHTH, 00'emHYIOTE y €001 1 KOHCTPYKTOPCBKY, 1 TEXHOJOTI4HY
iHpOpMAIiI0O PO €NEeMEHTH, 3 SIKMX CKIAQHaeThCsl NeTalb. Y pPe3yNbTaTi e
JIO3BOJISIE 3a0C3MCUUTH aBTOMATHU30BAHMI IMEpexia Bim reoMmerpii merani 1o

CrBOpeHHs cTparerii oOpoOKM IOBEpXOHB JeTali HpPOBOAWIOCS Ha
OCHOBI paHine po3poOIeHOro TEXHOIOTYHOTO MPOIIECY.

3rifHO 3 TEXHOJOTIYHHM IIPOLECOM BHOpaHUi BEPTHKAJIBHO-
(dpesepramii Bepcrat 3 UIIK 6P11d3-1. Bin mae posmip cromy 250 x 1000,
yacToTa 00epTaHHs MIMHHICHS Jnocsrae Mexi B 250000/xB. Bepcratn mozmeni
6P11®3-1 npuznaveHi aist ppe3epyBaHHs IUIOCKUX 1 MPOCTOPOBUX BUPOOIB
CKJIaHOI KOHDiryparii [3].

Mopens  «/lekopatuBHa IUIMTa» 00poONseTbess Ha  (pesepHOMY
BepcraTi, came Tomy i po3pobkm KII BuKOpHCTOBYyeMO mporpamy
PowerMILL.
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Iepmum  kpokom  po3podku  KIT  (po3poOnsieThcst Ha  OCHOBI
nponoHoBanoro TII) € CTBOpeHHS CHUCTEMH KOOPAWHAT MAJS HaHOI JAeTali.
[Ticns uporo iMnopryBanHs Mojeni B mporpamy PowerMill.

Mopnens MOXHa  IpPEICTaBUTH AK CYKYIHICTh TUIIOBUX
KOHCTPYKTOPCHKO-TEXHOJOTIYHUX eneMeHTiB. lllmaxom BubOOpy HEOOXiTHUX
€JIEMEHTIB 3 010II0TeKH KOHCTPYKTOPCHKO-TEXHOJOTTYHUX €JIEMEHTIB.

Bucnosku.

Byna mocraBiieHa 3ajaya CTBOPCHHS AJTOPUTMY PO3pOOKH BHPOOY 3
BUKOPHCTaHHAM TIAKeTiB TporpaM B OOYHCTIOBANBHIA TexHimi. Jmsa
MIPOBEJCHHS MOAAIBIIOI PoOOTH OyJIO CTBOPEHO TPHUBUMIPHY TBEpAOTLIBHY
MOZEeNb Ta pPO3pPOOJICHO TEXHOJOTIYHMM Tmporec Ha 1ii  BHTOTOBICHHS,
ABTOMATHU30BAHO IIPOLIEC NPOCKTYBAaHHS MPU KEPIBHULTBI 3aMKHYTOTO LHKIY
BUPOOHHUIITBA 3a JOMOMOTOIO ITPOTPAMHUX 3aCO0iB.

OOpaHo HEOOXimHI piKydi IHCTpYMEHTH [Uii OOpOOKH JeTani,
MPOBEJCHO IX aHalli3, a TaKoX IepeadadeHi BUMIPIOBAIbHI IHCTPYMEHTH, SIKi
MiATPUMYIOTH SIKICTh Ta TOYHICTh KOHCTPYKIIIi.

Byna po3pobnena 2D ta 3D mozens aetaii.

Jst o6pobku merani Ha Bepcrari 3 UIIK Oyma po3pobiieHa kepyroua
nporpama 3a joromoroto nporpamMu PowerMill, ams nporo Oynu BUKOpHCTaHi
TPUBHMIpHa MOJIEJb Ta 3aroTiBka TBepaoTinoi nerani. OOpaHi crpaterii s
00poOKH aHOT IETalli € ONTUMATEHUMH.

3a JI0MOMOr0I0 «IUIATDXXHOT MaTpuii» Ta (QYHKIIT KOPHCHOCTI B yMOBax
pUCKy OyB 00paH BepcTaT BEPTUKAIBHO — (pe3epyBanbHuii 6P11D3-1.

CIIMCOK BUKOPUCTAHOI JTITEPATYPH

1.IlpoexTyBaHHs JIMBAapHUX MeXiB: miapyuH.:. y 2 4. / I.€. ®enopos,
M.M. AmmmHchkuii, B.I'. Morunnarenko ta iH. — K.: HTYY «KIll», 2011. — Y.
1. — 588 c. — bibmiorp.: ¢. 582. — 100 mp.

2.BupoOHMIITBO BHIIMBKIB 13 cremianbHux crajei. — K.: BugaBauireo
HTVYYVY «KIIl», 2005. — 712 ¢

3.Tymancekuii b.®. IlpoekryBannust nuBapuux nexis. -K.: HMKBO,
1992. - 192c.
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YK 004.83 I'ynesuu 0.0.1
MOJEJIIOBAHHS POBOTH CJOYKBU 3AMOBJIEHHS TAKCI

CyuacHe CyCIUIBCTBO —XapaKTEPH3YEThCS YacTO0  HEOOXIIHICTIO
MIBUJKHX Ta KOM(OpTaOeIbHUX MEPEMILIeHb M0 MICTy, TOMY KOXKHA JIOJIMHA
4ac BiJl 4aCy KOPUCTYEThCS IMOCIyTaMH TaKCi, SKi 31aTHI 3a0€3MeYUTH OCTYTH
3 JIOKJIHOT MOOLIBHOCTI Ta MiIBUILEHOr0 KOM(OPTY IepecyBaHHsI.

Excnepramu Odicy e(eKTHBHOTO peryiiOBaHHS, CHPSIMOBAHOTO Ha
CIIPHSIHHSI CTBOPEHHIO €(DEKTHBHOTO PETYJIIOBAHHS 1 TIOJIMIICHHS €eKOHOMIYHIX
cBoOonm B VYKpaiHi, 3 METOI ONTHMi3amii pPEeryiIsITOpHHUX BiJHOCHH Ha
iHGpacTpyKTypHUX pHHKaX y juctomami 2018 poky Oylo MiIroToBIEHO
JOKYMEHT «3eleHa KHUra. PHHOK mocCIyr Takci», y SKOMy 3a3HAueHO, LI0
«PMHOK BHYTPIIIHIX IEpeBe3eHb HA Takci € €JIEMEHTOM TPaHCIOPTHOT
iHppacTPyKTypu Ta BaXJIMBUM JUIi PO3BUTKY MIKpO- Ta  MaJjioro
HiINpHEMHUNTBA B YKpaiHi, a TakoX 3 TOYKH 30py THUMYACOBOTO
NpaleBIalTyBaHHs IPOMaJISH SKi BTPATWIN pOOOTY 3 THUX UM IHIIUX IPHYUH.
3a omiHkamMu YKpaiHChKOT TAKCOMOTOPHOI acorriamii, KUTbKICTh 0Ci0, 3aaiTHUX
B TIEPEBE3EHHSAX Ha Takci, ckiagae moHan 220 Tuc. ocid, IO CTaHOBHUTH
6u3bko 1% Bif 3arabHOT KUTBKOCTI CKOHOMIYHO aKTHBHOT'O HaceIeHHs» [1].

He 3Baxatounm Ha Te, IO KOMIAHIM, $KI HaIalOTh MOCIYTH 3
Maca)XUPChKUX MEPEeBE3CHb, JOCTAaTHBO 0arato, e PHHOK 3HAXOAUTHCA Yy
MOCTIHHOMY  PO3BHTKY. 31  CTpiMKoo  mudpoBizamiero  ycix  cdep
KUTTENSUIBHOCTI  JIIOAWHYM, 3 OYpXJIMBUM PO3BHTKOM  KOMII FOTEPHUX-
iH(hOpMaIHHNX TEXHOIOTIH 3’ SIBISIOTHCS HOB1 Bapiallii maTpUMKH Oi3HeCy Ha
KOHKYpPEHTO3/1aTHOMY piBHI. OJHUM Takux cHocoOiB € MozemoBaHHs OizHec-
IpoIiecy CIykOu 3aMOBJIEHHS TaKCi, IO TO3BOJUTH HAJAaBAaTH SAKICHI IMOCIYTH,
HiMOBipHO 3a0e3ednTh 30UTBIICHHS MPHOYTKIB Ta PO3MIUPEHHS KII€HTCHKOI
0a3u, BpaXOBYIOUH yCi 3aIIUTH KOPHCTYBaviB CEPBICY.

BupimenHro ycix mpoOmeMHHX MUTaHb Oprafizamii poboTH CiryxOu
3aMOBJICHHSl TaKCi CIPUATUME MOJETIOBaHHS 1bOro  Oi3Hec-Tporecy,
BpaxyBaHHS Pi3HUX aCIHEKTIiB ILi€l MiSIBHOCTI, IO, Y CBOIO YEPTy, JOIOMOXKE
BpaxyBaTu Ta 3a0€3MeYNTH IUITXOM CTBOPEHHS YHIBEPCaJIbHOTO MPOrpPaMOBOT0
NPOAYKTy — 0a3u JaHUX, KA HE BHMaraTuMe 3aBaHTaXXyBaHHS JOJAaTKOBOTO
IporpaMHOro 3a0e3ledeHHs, aBTOMaTH3allifo, MIBHIKICTh Ta 3py4YHICTh
3aMOBJICHHS TaKCl KJIICHTAaMU Ta BUKOHAHHS 1XHIX 3aMOBJIEHb BOIISIMH.

! Crynent 3-ro xypey, Jlepaapnuii mogatkoBuii yHisepcurer, hakynster GiHancis Ta
M(POBUX TEXHOJIOTIH

132



MoenoBanHs 0i3HEC-TIPOIIECIB € OJHUM 3 METOJIIB MOJIMIICHHS SIKOCTI
Ta e(heKTUBHOCTI pOOOTH OpraHizallii, B OCHOBI SKOTO JIGKHTH OIIC IIPOLECY
4yepe3 pi3HI eNeMeHTH: Aii, JaHi, moaii, MaTepianu, BJIACTUBI IpoLECy, LIO0
JIO3BOJISIE CTBOPUTH 4YiTKY KapTHHY MOTOYHUX TPOILECIB 3 METOIO BHSBICHHS
MIPOTAJIMH Ta CJIAOKMX MICIb JUIS TIOJANIBIIOTO aHANI3y Ta YIOCKOHAIEHHS. SIK
MIPaBHJIO, MOICTIOBAHHS OI3HEC-TTPOIIECIB OIMCYE JIOTTYHHI B3a€EMO3B’I30K BCIX
€JIEMEHTIB MPOIECY BiA HOTo MoYaTKy 10 3aBEpLICHHS B paMKax OpraHizariii.

Ha cporoaHi Ha CBiTOBOMY PHHKY HpEJICTaBIEHO 0arato IporpamHUX
MPOAYKTIB, IO MAIOTh CBOIO CIENH(]IKAIi0 Ta COPIMOBaHI Ha MOJCTIOBAHHS
Ta aBTOMaTm3alilo GizHec-npoueciB. Cepea HUX HaillyxuBaHimuMu €: Bizagi
Process Modeler, ARIS Basic, Camunda, IBM Blueworks, IBM WebSphere
Business Modeler, Fox Manager 6i3Hec-niporecis TOIIO.

3a orminkamu Ha 2020 pik, pUHOK Takci B YKpaiHi CTAaHOBUTH OJIM3HKO
40 mnpn tpuBeHb. Bomissmm € 220 THC. 0ci0d, 98 % 3 SKHX IIPaIIOIOTH
HeneranbHo. 11{omHS TakCHCTH 3MIHCHIOIOTE B cCepeIHboMy 1,5 MITH MOi3IOK. Y
Kuesi 50 % punky 3aitmae Uber, 15 % — Uklon i 10 %t — Bolt. Pewry ainsrs
MK coboto 6araro npiOHUX nepeBi3HUKIB [2]. [lepeBaskHa OLIBIIICTE 3aMOBJICHB
Takci (moHazg 95%) 3xilicHIOeThCS Yepe3 iHpOpMaiiHO-ANCIETIEPCHK] CITyKOH.
Bzaemogist mix kimientom ta 1JIC Moxe BinOyBaTHCh 32 TOIOMOTOIO TeledoHy,
MOOUIBHOTO J0AaTKy B cMapTdoOHi, web-3aCTOCYHKY TOIIIO.

Bemnki cmyx0n OHIalfH-3aMOBJIEHb NPALIOIOTh JIMIIE Y OOMEKCeHiN
KUJIBKOCTI  BEJIMKHMX MICT, TOMY Yy MEHIIMX MiCTax pHUHOK 3a3BHYaid
KOHTPOJIIOETHCS APIOHIMH OTlepaTopamu.

Tabmuus 1 — [adopmamiiHO-IUCIIETISPCHKI CITYKOM 3aMOBIIEHHS TAaKCi IO
Jeskux micrax Ykpainu (3a cranom Ha 2018 p.)

Micto Kimpkic Micto KimpkicTh Micto KinmpkicTh
16 IJIC 1JIC 1JIC

Kuis 87 Oneca 51 3anopixoKs 33
Xapkis 62 JIbBiB 35 Juinpo 31
XepcoH 22 Yepkacu 19 YepHiris 18
IonraBa 17 Mukouiais 16 Jlynpk 15
Mapiynosnb 13 Cymu 12 Binnuus 10
Kutomup 10 PiBHe 10 TepHomisib 9
Kpwuswuii Pir 7 UYepHiBii 6 Ipmine 5

Takum ynHOM, cdepa 3aMOBJIEHb Takci HAJI3BHYalHO pO3raily)KeHa Ta
pi3HOMaHITHa, TOMY KOMIIaHii, $Ki HAJalOTh TMOCIYTH 3 MAaCAKHUPCHKUX
NepeBe3eHb, KOHKYPYIOTh MDK €0000. 3 PO3BHTKOM KOMII FOTEPHO-
iHhOPMAIIHHUX TEXHOJIOTIH 3’SBUIIMCS HOBI MOXIIMBOCTI UISi PO3IIUPEHHS
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tTakoro Oi3Hecy, SKI OJHOYAacCHO W CHOpPOLIYIOTh Horo, i poOnare
KOHKYPEHTOCIIPOMOXKHHM Ha PUHKY TaKCI.

MopentoBanHs ~ poOOTH  CIYy)KOM  3aMOBJIGHHS ~ TakCl — IUIAXOM
KOHIIETITYaJIbHOT'0, JIOTIYHOTO Ta (PI3MYHOrO MOJICITIOBAHHS O3BOJISIE CTBOPUTH
MpOCTy, THYYKY W 3py4HYy y BHUKOPHCTaHHI 0a3y NaHWX, sSKa HE BHMArae
3aBaHTAXYBaHHS  JIOJIATKOBOI'O  MPOIPAaMHOrO  3a0e3NedeHHs,  CIpHsE
aBTOMATH3AaIlil, MIBHIKOCTI Ta 3PyYHOCTI 3aMOBICHHS TaKCi KIi€HTaMH Ta
BUKOHAHHS IX BOLISIMHU.

[Nepmmm KpOKOM TaKOTro MOZEIOBaHHSA Mae OyTH MOOyIoBaHA HAa OCHOBI
CEMaHTUYHOTO MiXO0Jy KOHIENTyalTbHA MOJETh POOOTH CIYKOM 3aMOBIJICHHS
TaKcCi, sIKa Ma€ TMPEICTaBIITH COOOI0 3aralbHUi MOrisax Ha Oa3ly maHux Oe3
opienTanii Ha Oymp-iky CYB]J] Ta mMomens maHux. Jlam HEOOXiITHO CTBOPUTH
JIOTIYHY MOJENb JaHHX, SIKa BHCTYIMAE MOYATKOBHM HPOTOTHUIOM MaiOyTHBOT
0a3n maHWX Ta MOOYJOBaHA B TepMiHAX iH(POPMAIIHHUX OIWHUIG, HA OCHOBI
3B’SI3KIB CyTHOCTEH 331aHOT IIpeIMETHOI raity3i aKkoi cTBOproeThest ER-Mozens.

Hacrymamii kpox momsrae y Bubopi CYB]Jl, sgxa miaTpUMYIOTH
penAliiiny Mojens naHuX. JOmibHMM, Ha Hamly AyMKy, € BHOIp omHiel 3
Hactymaux CYB/I: Microsorf Access, Microsoft SQL Server, Oracle.

st Hamoro MonentoBaHHs Hamu Oyia obpana CYBJ] Microsoft Office
Access, OCKIJIbKM BOHa MPOIMOHYE OaraToyHKI[IOHAJIbHY IUIATPOPMY ISt
po3po0KH mporpam 0a3 JaHWUX Ta BIAPI3HAETHCS NIBUAKOMIEIO, MMPOCTOTOI Ta
3PYYHICTIO HAaJAIITyBaHb, KUIbKICTh BOYIOBaHHX THIIIB JaHUX BIiJIOBiga€e
3aBJIaHHIO aBTOMATHU3aIlil poOOTH CITy>KOW 3aMOBIICHHS TaKCI.

Peamizauis Mozeni po®otu ciry:kOu 3aMOBJIEHHS Takci nependauae
cTBopeHHA 0aszu maHux B oOpaiii CYBJ]. CtBopenHs 6a3um maHUX CIyxXOu
3aMOBJICHHS TaKCi IIOYHHAETHCA 3 TaOMUIb. Y 0a3l MaHWX KOXKCH BEIUKHU
Habip eleMeHTiB Mae OyTH NpEICTaBICHWHA B OKpeMy TaOJHIIO, HaNpUKIAL,
3amKc Mpo BOJIIB , 3alUC PO JUCHETYEpPiB, 3alUC MPO 3aMOBJICHHS TOIIO.
CTBOpIOBATH TAOJIHUIII MOXKHA 32 JIOTIOMOI0I0 MACTPa, Y PEKUMI KOHCTPYKTOPA
a00 3a JIOTIOMOTOI0 BBEACHHS NAaHWX Ta BU3HAUCHHS IIONIB y PEKUMI TaOJIHIIi.
Jnst cTBOpeHHst 3pydyHOro iHTepdeicy mis Tabmuup 06a3u JaHUX JOUITBHO
BHUKOpUCTOBYBaTH (opmMu Access, sKi € (yHKIIOHAJPHHUMH Ta JO3BOJISIOTH
BUKOHYBAaTH 3aBJaHHS, BiOOpakaTH MIaHi, IO MICTATBCA B TaOmUIEX a0o
3aMUTax, e B 3pYUYHINIOMY JJIsi CIPUHHATTS BUTIsAAl. PopmMu 3a0e3meuyoTh
HAMOUIBII THYYKHHA CHOCIO BBEICHHS, pelaryBaHHS, MEPEriisay Ta BUIAJICHHS
JIaHUX 1 PaKTUYHO € MadIoHaMU, 110 KEPYIOTh BiI0OpakeHHIM 1H(opMaIlii.

Po3pobnena 6aza mo3Boisie OTpUMATH BCIO HEOOXiIHY iH(OpMAIIIFO TIPO
CHIBPOOITHUKIB, NMPUHAHSTI BUKIMKH, KIIEHTIB, PO3LIHKH TOIIO, OJHAK MOXE
Jali  pO3BHBATHCA Ta  PO3MHUPIOBATH  (YHKIIOHAN  JOAATKOBHMH
MOKJITHBOCTSIMH.
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TakuM 4YMHOM, MOJENIOBaHHS pPOOOTH CIIy)KOM 3aMOBJICHHS TaKci
IUIIXOM TPOCKTYBaHHA 0a3W MaHWUX, SKa JO3BOJHUTH CHCTEMAaTH3yBaTH Ta
3MIACHIOBATH WIBHIKWN TIONIYK HEoOXimHOI iH(opMaIll sl BHKOHAHHS
3aMOBJICHB, Ha HAIly TYMKY, 3[1aTHE CYTTERBO MIABUITUTH ¢)ESKTHBHICTD POOOTH
MiIIPUEMCTB, 0 HAJTAIOTh HACEICHHIO MOCTYTH MACAKUPCHKUX TICPEBE3CHb Ta
JIO3BOJIMTh ~ HABITh 13 MIHIMaJBbHUM 3HaHHSAM KOMII'IOTepa IPOBECTH
aBTOMATH3aIlil0 OOJIKYy HEOOXimHOI JOKyMEHTAamii, CIPHATHME CTBOPCHHIO
Cy4YacHOT TPAHCIIOPTHOI CTPYKTYPH.

1 3enena xaura «PHHOK MOCITYT Takci». — PexXuM HOCTymy 10 pecypey:
https://regulation.gov.ua/book/114-zelena-kniga-rinok-poslug-taksi

2. SIx HOBWH 3aKOHONPOEKT MOXKE 3MIHHUTH PHHOK Takci. YKpaiHChKa
rpasja. 14 cepmus  2020. Pexum  gocTtymy OO0 pecypcey:
https://www.epravda.com.ua/columns/2020/08/14/664036/

VK 004.8 Hinok B.O.%, TInaxorrikos K. B.2

WEB - IINTAT®OPMA JIJIS1 BUKJIAJJAHHS AHTJIIMCBKOI
MOBH 3A JOIIOMOTI'OIO IITYYHOI'O IHTEJEKTY BIJ
KOMITAHII OPENAI

VY cyyacHOoMy ri00ani30BaHOMY CBIT1 aHTIIIHIChKa MOBA CTala BKIUBIM
IHCTPYMEHTOM CIHIJIKyBaHHS Ta € OOOB’SI3KOBOI0 BUMOIOI0 Ui 0arathox
npodecii.

BuBueHHs aHMIIKWCHLKOT MOBH MOXe OyTH CKIaJHHM 3aBIaHHSM,
0cOoOJIMBO ISl TUX, XTO HE Ma€ JOCTYIy A0 BHKJIajgaya, SIKHH € HOCIEM MOBH,
abo 1o ocobucroro Buntens. Came TyT 3’ SBISETHCS e web - mathopmu uis
BHUKIIQJIaHHSA AaHTJTIHACHPKOI MOBH Ha OCHOBI IITYYHOTO IHTENEKTY, SKYy
IUTAaHYETHCSl peaii3yBaTH B XOJi BHKOHaHHS OakamaBpchkoi poboTh 3a
nonomororo Bukopucranus .NET.

OcHoBHa imes mi€i miarpopMu MoJsrae B TOMy, MO0 3a0e3nednTH
IHTEPAKTUBHHUI Ta MEPCOHAII30BAHUN TOCBIJ HABYAHHS IS 3100yBayiB BHIIOT
OCBITH, 5IKi 62)KarOTh MOKPAIIUTH CBOI HABWYKH aHTJIHCHKOI MOBH.

IITydHuii iHTENEKT — 1€ 3IaTHICTh IHXKEHEPHOI cucTeMH (aHIIL
engineered system) oOpoOIATH, 3aCTOCOBYBAaTH Ta BIOCKOHAJIOBATH 3100yTi
3HaHHS Ta BMiHHS [1].

ITnatdopma, 1o poO3poOISIETHCA, BUKOPUCTOBYE INTYYHUH IHTEIEKT
(ILT) i Texnomnorii 06podku MoBu (GPT-3), mo6 3po3yMiTH piBeHb BOJIOIIHHS

! Crygent rpynu KomrH 2019-1, XHYMI imeni O. M. Bekerosa
2 Kanp. Texn. Hayk, noi. kapeapu KH ta IT, XHYMI imeni O. M. Beketosa
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https://uk.wikipedia.org/wiki/%D0%A3%D0%BC%D1%96%D0%BD%D0%BD%D1%8F

MOBOIO 3700yBaya BHINOI OCBITM 1 3alpONOHYBaTH BIANOBIIHI YpOKH Ta
BIIPABH.

BigmiTiMO, 1m0 SKiCTH TEKCTy, mopomkyBaHoro GPT-3, e HacTiibku
BHCOKOIO, 1[0 HOT0 CKJIaHO BIAPI3HUTH BiJl TEKCTY, HAIIMCAHOTO JIFOIUHOIO, 110
Hece SIK mepeBard, Tak 1 pusuku. PyHkiionan, skuii npomnonye GPT-3, y
MOJAJIBIIIOMY TPE3CHTYBAIN OLTBII TPUALATH JOCTITHHKIB Ta IH)KEHEPIB
OpenAl. VY cBoix mparsix BOHHM IOIIeperuiy po Hebesneku norenniary GPT-
3, 3aKJIMKABIIY IPOBECTH JOCIIKCHHS 3 METOIO 3HIDKCHHS PU3HUKY.

Hesin Yanmepc, ascrpaniiicskuii dimocod, ommcas GPT-3 sk «onny i3
HaWIIKaBIINX Ta HaWBAKJIMBIMIUX CHCTEM LITYYHOTO IHTEIEKTY 3 Oyab-KOIn
3pobieHux». [2]

Merta tmiathopmu, ska po3poONIsIeThCS - HagaTH 3700yBadaM BHIIOL
OCBITH TEPCOHAI30BAaHUH, IHTEPAKTHBHUM 1 I[IKaBUW JOCBiJ HABUAHHS, SKHI
JIOTIOMOKE€ 1M pPO3BHHYTH CBOi HABHYKH aHTJIIHCHKOI MOBH 332 KOPOTKHH
MPOMIXOK 4acy.

Be6-mmardopma a1 BUKIAQAaHHS aHTITIHCEKOI MOBH 3 BUKOPHCTAaHHSIM
MITYYHOTO IHTENIEKTy Tpalloe 3a NPHHLMIIOM: 3/100yBaui BHUINOi OCBITH
00UparoTh TEMY YPOKY, a IITyYHUN 1HTENEKT Halae iM CIIMCOK OCHOBHHX CIIiB,
SIKi CTOCYIOTBHCS Li€1 TEMH.

Skmio 3700yBav BHINOI OCBITH HE 3HAHOMHI 3 SIKHMOCH CIIOBOM, BIiH
MoOKe 3amuTath ¥oro 3HadeHHs y lllI-Bukiamada, i TOH HagacTh 3HAYCHHS
CJIOBa Ta MPUKJIAIN Or0 BAKUBAHHSL.

e nomomarae 3mo0yBadaM BHUINOI OCBITH 3pO3YMITH HOBI CJOBa Ta iX
BXKUBAHHS, a TAKOXK 30€pPerTH iX y mam’sTi.

[Micna Toro, sk 3700yBay BHIIOI OCBITH BUBYMTH OCHOBHI cioBa, LII-
BUHUTEh MOYHE Jiajor 3 3400yBaueM BHUIIOI OCBITH Ha If0 TeMy. 3m00yBad
BHUII[OI OCBITM 3MO’K€ BimmoBimatu Ha 3ammTanusg [II-Buxkiamada, a Takox
CTaBUTH BJIACHI 3aIIUTAHHSL.

ITig yac po3mosu IlII-Bukianau CTEKUTHME 3a BIANOBIIIMH 3100yBaya
BHIIOI OCBITH 1 3HaxomuTmMe moMmiIkd. Lle momomarae 3m00yBady BHIIOi
OCBITH BUSIBJIATH Ta BHIIPABIATH CBOI MOMHJIKH, a TAKOX MOKpAIIyBaTH CBOI
HaBUYKH aHTJiHCHKOT MOBH.

[I-Buknmagad TakoXK MOXKE HamaBaTH 37100yBady BHINOiI OCBITH
3BOPOTHHM 3B 530K 1 MiJKA3KH, 110 JOTIOMOXKE HOMY Kpalle 3p03yMITH TeMyY Ta
MOKPAIIATH CBOT PO3MOBHI HABUYKH.

Web - miardopma Ui BUKIIAJAHHS aHTTIIACHKOT MOBH 3 BUKOPUCTAHHSIM
IITY9HOTO IHTENEKTy TNpHU3HAueHa IS HaIaHHSA 3M00yBadaM BWINOi OCBITH
MEPCOHATI30BAHOTO JOCBiNy HapuaHHs. Y 3B’s3ky 3 1uMm II-Buknamau
MiAJTAIITOBYETHCS i CTHIIb HABYAHHS, TEMIT i PO3yMiHHSA TeMH 3400yBadaMu
BHIIOi OCBITH.
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Lle momomarae 3mo0yBauam BHUINOI OCBITH BijuyBatu cebe OULIBbII
3aIiKaBJICHUM i MOTHBOBAaHHUM JI0 HAaBYAHHS, a TAKOXK 3a0e31euy€e ONTHMI3aIio
HaBuasbHOro mnporecy. llII-Bukmamau Moxke HajgaBaTH 3100yBauyaM BHIIOT
OCBITH MHTTEBUI 3BOPOTHHH 3B’SI30K 1 PEKOMEHJAIll, IO JIOMoOMarae iHomy
BUYMTHCS IIBUAKO W epEeKTHBHO.

Ille oxmHi€ero mepeBaror BeO-TUIATGOPMH /IS BUKIAAAHHS aHTIIHACHKOL
MOBH 3 BHKOPHUCTAHHSM MITYYHOTO IHTENEKTY € TI 3[aTHICTh 3a0e3neunTd
reiimMi(iKoBaHUI HaBYAIBbHUI TIpOLIEC.

IInardpopma BHUKOPHCTOBYe eneMeHTH reimidikamii, Taki sk Oam,
3HAYK{ Ta TaOJUILI JIijepiB, 100 CTUMYIIOBATH 3/100yBadiB BHIIOI OCBITH 10
y4acTi y HaBUaHHI Ta 3aBEpIICHHS YPOKiB.

e nonmomarae miATpEMYBaTH MOTHBAIIIIO 1 3alliKaBJICHICTh 300yBaviB
BHUIIIOT OCBITH, a TAaKOXK Ja€ iM BIIYyTTs MEPEMOTH, KOJIM BOHH 3aBEpIIYIOTh
YPOK.

Omxe, web - miathopma sl BUKIAJAHHS aHIJIHCHKOI MOBH 3
BUKOPHCTAaHHAM INTYYHOTO IHTENEKTY MOXKE TOKOPiHHO 3MIiHHTH CHOCIO
BUKJIaJIaHHsI aHTITIHCHKOI MOBH.

Bona Hamacte 3700yBauaM  BHUINOi  OCBITH TMEPCOHATII30BaHUH,
IHTEPaKTUBHUH 1 3aXOILTIOIOUUI JOCBII HABYAHHS, SIKMH J01IoMarae iM BUNTHCS
HIBHJKO 1 €()eKTHBHO.

HITygnuii iHTENEKT MOKE aJlanTyBaTHCS A0 CTUIIIO HaBYaHHS, TEMITYy Ta
PO3YMIHHS TEMH, a TAaKOX HaJaBaTH MHUTTEBUH 3BOPOTHHH 3B’SI30K Ta
peKOMeHaaIii.

3aBasku  TelMi(iKOBAHOMY  HABYAaHHIO IUIaThopMa  IPOIOHYE
3mo0yBayaM BHUIIOI OCBITH BECENM Ta IHTEPAKTUBHUN CIIOCIO BHUBYECHHSA
aHTIIHCHKOI MOBH.

3aBISKM CBOEMY MOTEHIIaTy JOMOMOITH 3700yBadaM BHIIOi OCBITH
MOKPAILIUTH CBOi HABMYKM AaHTJIMCHKOI MOBH, JaHa IUIaTGopmMa MOXKe
TpaHc(hopMyBaTH 3aci0 BUKIaJaHHS aHTIIHCHKOT MOBH B MallOyTHHOMY.

CIIUCOK BUKOPUCTAHOI JITEPATYPU
1. https://uk.wikipedia.org
2. https://arxiv.org/abs/2005.14165
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VK 004.43 Kangu6a B. B}, Kocrenko O.b.2

ICTOPUYHHUMN TA METOJOJIOTTYHUN ACIIEKTH
OB'€EKTHO-OPIEHTOBAHOI'O [IPOTPAMYBAHHS

O06'ekTHO-OpiEHTOBaHE IPOTPaMyBaHHS BUHUKJIO B Pe3yJIbTaTi PO3BUTKY
izieonorii MpoLELypHOro MpOorpaMyBaHHS, J¢ JaHi Ta IHCTPYMEHTH iXHBOI
00poOKH (mianporpamu, npouenypu, ¢yHkuii) popmanbHo He noB'szani. s
MOJANIBIIIOTO PO3BHTKY 00'€KTHO-OPI€EHTOBAHOTO MPOTpaMyBaHHS KIFOUOBE
3HAYE€HHs MaJM MOHATTA oAl (Tak 3BaHe  IOXIEBO-OPIEHTOBaHE
MIpOTpaMyBaHHs) Ta KOMIOHEHTH (KOMIIOHEHTHE TIPOTPaMyBaHHs)

OO0'ekT — 1€ eK3eMIULIp sIKoroch kinacy. Kmac - me mabinoH, B sIKOMy
OTIMCaHl BCi BIACTUBOCTI MailOyTHHOrO 00'ekTa Ta ¥oro metomau. Ilpu mpomy
SKIIO KJac TOBITPSIHOI KYJIBbKM BHM3HAYA€ BJIACTUBICTH KOJILOPY, CaM Kiac
HISIKOTO 3HAYeHHS KOJbOPY He Mae. AJie eK3eMIUIIPU LBOTO KJacy, SKUX, 10
pedi, MOXHa CTBOPIOBAaTH CKiJBKH 3aBTOJHO, Bke OymyTe po3dapOoBaHi y
Oy/b-Ki KOJILOPH.

Knacn MOXyTh BHIIMKOBYBATHCS B XHUTPi BHUTIIOBATI CTPYKTypH. Umm
CTPYKTYpa XHWTpillla, TUM IpOrpaMa THYYKilIa, JIeTme MiJAJaeTbesi 3MiHaM Ta
BIIPOBAPKEHHSIM HOBOro (YHKIIOHATY, aine He o0oB's3koBo. Taki ciioBa 5K
yCIajKyBaHHsS, MONiMOp(i3M, IHKANCyJsMis JO3BOJSIIOTH  CTBOPIOBATH
CTPYKTYpH OO'€KTiB I¢ OUIBIN BHTIIOBATO, MPH LBOMY I030aBIIAIOTH KOJ
IyOItoBaHHS 1 POOIATH HOTrO iHTYITHBHO 3pO3yMiTHMM, ajie¢ 3HOBY X TaKH, HE
3aBIK/IH.

[epmroro MOBOIO TIporpamMyBaHHs, B AKii OyJIK 3alIpOMOHOBaHI OCHOBHI
MOHATTS, LIO 3r0JOM CKJIaduCsi B MapajurMy 00'€KTHO-OPi€HTOBAHOTO
mporpamyBaHHs, Oyma Cumyna (Simula), ame TepmiH  «o00'ekTHa
OpIEHTOBAHICTH» HE BUKOPUCTOBYBABCS B KOHTEKCTI wiel MoBHU. Y Bepcii 1967
poky (Cumymna 67) Oyjo 3ampOolOHOBAHO PEBOJIOIIMHI ieil: 00'€KTH, Kiacy,
BIpTyallbHI METOJM Ta iHIIE, NPOTe Le He OyJNo CHPUHHATE CYyYaCHHUKAMH SIK
IIOCh TPaH/II03HE.

[ormsim Ha mporpamyBaHHS «IIiff HOBUM KyTOoM» (Ha BIOMIHY BifJ
nporenypHoro) 3amnpornonyBanu Anan Keit i Jlen Inramic y mosi Smalltalk.
TyT MOHATTS KJacy CTajJ0 OCHOBOTBOPYOIO ifEE€I0 ISl PEIUTH KOHCTPYKIii
MoBH, TOOTO Kiac y Smalltalk € mpuMiTHBOM, 3 SKOTO OMMCaHi CKJIAIHINI
koHcTpykiii. Came Smalltalk crama mepiior MIMPOKO MOIIHPEHO 00'€KTHO-
OPiEHTOBAHOKO MOBOIO IIPOrPaMyBaHHSL.

! Crynenrka rpymu M KH 2022-1, XHYMT imeni O. M. Beketosa
2 Kang. diz.-mar. Hayk, poueHT kadenpu KH ta IT, XHYMI imeni O. M. bekeroBa
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B Hai yac KUIBKICTh NPUKIIAIHUX MOB IIPOIpaMyBaHHs, 0 Pealli3yloTh
00'€KTHO-OPi€EHTOBAHY MAPAIUTMy, € HaHOLIBIIOK MO BiTHOMICHHIO IO iHIINX
napagurm. HaiOunem nomupeni moBu (C++, Delphi, C#, Java ta iHmi)
BTUTIOIOTh 00'ekTHY Mojenb Simula. IlpukiagamMu MOB, SKi CHIHPAIOTHCS
mojens Smalltalk, e Objective-C, Python, Ruby.

OO0'eKTHO-OpIEHTOBAHE MPOrPaMyBaHHS MOMICIIOE 00'€KTH pPEalbHOTO
CBITY 3a momnomororo nporpamuux anaioris. OOIl nae HaiOLIBII TPUPOAHUHA
Ta IHTYITMBHUI CIIOCIO PO3IJIsiLy Mpoliecy HMporpaMyBaHHs SK MOJICIIOBaHHS
peanpHO icHyIounx 00'eKTiB, iX aTpuOyTiB i moBeainku. OOII Mozeroe TakoX
3B'a3kM MK o0O0'ekTamu. IlomibHO g0 TOro, $K JOAA OOMIHIOIOTHCS
MTOBITIOMJICHHSIMH, OO0'€KTH TEX 3B'S3YIOTHCA ONWH 3 ONHHM 32 IOINOMOTOIO
IIOB1JOMJIEHE.

OO0'eKTHO-Opi€EHTOBaHE  MPOTpPaMyBaHHS — 1€  METOJOJIOTis
NporpaMyBaHHsS, 3acHOBaHa Ha TNPEICTaBICHHI MporpaMd Yy BHIILII
CYKYITHOCTI 00'€KTiB, KOXKHHUI 3 SIKUX € 00'€KTOM TMEBHOr0 Kiacy, a KiacH
YTBOPIOIOTH i€papXito cmamkoeMcTBa. OTxe, MDK TepMiHAMH Kiac i 00'€KT
ICHy€ YiTKa Mexa: KJlac — IIe Onuc, 00'€KT — Te, 10 CTBOPEHE BiANOBIAHO 1O
I[bOTO OIHCY.

Ha BigMiHy BiX CTPYKTYpHOrO  IiIXOXy, 3aCHOBaHOIO  Ha
(byHKIIOHATBHIN AEKOMIO3HUIIIT POrpaM, B 00'€KTHO-OPIEHTOBAHOMY MiIXO0/i B
SKOCTI OKPEeMHX CTPYKTYpHHX OJMHHIb TPOTPaMH pO3MIIAAIOTHCS HE
nporenypy i QyHKINI, a Kiacu 1 00'€KTH 3 BIANOBIIHUMH BJIACTHBOCTSIMH 1
MeTomaMd. SIK HACHWioK, mporpama TIepecrala OyTH TOCHTiTOBHICTIO
BHU3HAUCHUX Ha €Talli KOJyBaHHS [ii, a MepeTBOpHUiacs B MOJIEBO KEPOBaHY.
s obcraBuHA JOMiHYE i IPH PO3POOII MIHUPOKOTO KOJIA CYyYaCHHX IOAATKIB.
TakuM 4MHOM KOXKHA Iporpama siBysie co00I0 HECKIHUCHHUH MK O4iKyBaHHS
3a3janerinp BU3HAUeHUX moxid. [Himiatropamu momiii MoxyTe OyTH iHIII
mporpamu ab0 KOpPHCTYBadi, a MNpPH HACTaHHI OKpeMol Mofii mporpama
BUXOJAUTh 31 CTaHy OYIKyBaHHS 1 pearye Ha BIANOBIJHY MOMII0 LIJIKOM
aJIeKBATHUM YHHOM.

OpnHielo 3 HaHOLIBII 3HAYHUX METOAMYHUX MPOOJEM HPOEKTYBAHHS €
CcKIaaHicTh. YmM OinbIa i CKIamHIIIa MpOrpaMHa CHUCTEMa, TUM BaXXIHMBIIIe
po36buTh ii Ha HEBENWKi, 4iTKO OKpeciieHi uactuHH. [1[o6 Bmoparucs 3i
CKIIQJHICTIO, HEOOXigHO aOcTparyBatucs Bia nmetaneid. Kiacum m03BOJSIOTH
NIPOBOANUTH KOHCTPYIOBaHHS 3 KOPHCHHMX KOMIIOHEHTIB, sKi 031001eHi
MPOCTUMH IHCTPYMEHTaMH, IO JI03BOJIsi€ aOcTparyBaTHCs BiJ jaeTaield
peamizarii. [lani Ta omepamii Hax HAMH YTBOPIOIOTH IIEBHY CYTHICTh, i BOHHU
OMHKCYIOTBCS Pa30M, a HE PO3HOCITHCS IO BCiil mporpami, sk Hepinko OyBae y
BUITAKY HPOLEIYPHOro MpOrpamMyBaHHS. [HKalCyisLis XO3BOJISE NPUBHECTH
BJIACTHBICTH MOJYJBHOCTI, IO HOJETIIyE pO3NapajesioBaHHs BUKOHAHHS
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3aBJaHHS MDK KIJIbKOMa BHKOHABISIMM 1 OHOBJICHHS BepCiii OKpeMux
kommoHeHTiB. OOIl  1mae  MOXIMBICTP  CTBOPIOBATH  CHCTEMH, MIO
posropratotecsi. Lle oqna 3 ocHoBHux nepesar OOIL, i came BoHa Biapi3HsE
JaHW#l MiAXiN BiA TpamumiiHUX METOJIB NporpaMyBaHHs. Po3mmproBaHicTh
O3Ha4a€, MI0 ICHYIOWy CHCTEMYy MOKHa 3MYCHTH TIpaliOBaTH 3 HOBHMH
KOMITOHEHTaMH, IIPHYOMY 0e3 BHECEHHS 10 Hel Oy/ib-SIKHUX 3MiH.

VK 004.415 Koctrok JI. [1. 1, Kopsmxina JI. C. 2

MOPIBHAUILHUAM AHAJII3 CYUACHHUX CTPATETTA
PO3POBKH BUMOI' TA KOHTPOJITIO AKOCTI
HHPOI'PAMHOI'O 3ABE3IIEYEHHSA

Meta po3pobku mnporpamHoro 3abesncucHHs (I13) momsrae B TOMYy,
100, YKJIABIIWCH y BiABEACHUN Yac Ta OI0DKET, pO3pOOUTH SKiCHE MpOrpaMHe
3a0e3IeueHHsl, 1110 33J0BOJIbHSE peabHi ITIOTpeOr 3aMOBHUKA Ta KOPHCTYBAUiB.
VYemix mpoekTy 3alieXuTh Bifl J00pe OpraHi30BaHOTO YNPaBIiHHS BUMOTAMU Ta
3a0e3neUeHHAST KOHTPOITIO SKOCTI.

[ToMunkn y BEUMOrax — THI MOMHJIOK, 1[0 HaW4YacTillle 3yCTPIiYa€eThCs
IpHu Po3poOIli cucTeM, a iX YCyHEHHS € HaiOimpm moporuM. BuxopucraHHS
Cy4YaCHHUX CTPATEriil MOYKe 3HAYHO 3HU3UTH UMOBIPHICTh BUHUKHCHHS TOMHUJIOK
Yy BUMOTaX 1, OT’K€, MiABUIINUTH SIKICTh IPOTPAMHOT0 3a0€3ICUCHHSI.

VY naHuit yac THCS4i KOMaHJ PO3POOHHUKIB IPOrpaMHOro 3abe3rnedeHHs
3aiHATI PO3POOKOI0 HAMPIZHOMAHITHININX CUCTEM. AJie, MPAIIOIYH B PI3HUX
ray3sx, yci BOHH KOPHCTYIOTHCS THMH CAMHUMH BiZTOMUMH TE€XHOJOTISIMH.

30ip Ta aHai3 BUMOI € BaXJIMBHM €TalioM B mpoieci po3pooku I13.
CyuacHi crpaterii po3poOKkn BUMOT BpPaxOBYIOTh Pi3HI aCHEeKTH, BKIIOUAIOUH
CTEeHKXO0JAepiB, Oi3HEC-1Iiii, TEXHIYHI BUMOTH, 0€3MeKy, PeryisTopHi BUMOTH
Ta iHmi. BoHW 30cepemkeHi Ha 3a0e3MedeHHI BUCOKOI SIKOCTI Ta 3pydHOTO i
KOPHUCTYBAaI[bKOTO JIOCBiMYy Uil KIHIICBOrO KopucTyBaya. Jleski 3 HaWOUIbII
MOIIUPEHUX CTpaTeriil:

Agile — momysspHuii MeToa po3poOku I13, 103BoJIsIE IBUIKO pearyBaTH
Ha 3MiHM BHMOT Ta 3a0e3ledye MOCTiHHY B3aEMOJII0 MiX PO3pOOHHWKAMH Ta
creiikxonnepamu. CpsMOBaHUN Ha MOCTIHHY 3MiHY Ta BIOCKOHAJICHHS BHMOT.

! Crynentka HTY «/[HipOBChKa O TEXHIKa
2 Kaup. ¢i3.-Mat. HayK, JOIEHT KadeIpH CHCTEMHOTO aHamizy i ynpaeminas HTY
«JIHITPOBCHKA MO TEXHIKa»
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User stories — kopoTki onucu (YHKIIIH, SKi Ma€ BUKOHYBATH MPOTPAMHE
3a0e3neueHHsT IS 3aJ0BOJIEHHS ToTped KopucTyBauiB. KokHa icTopis
KOpHUCTyBaya OIUCYE JnIIe PyHKIIOHANBHICTE 3 HOT0 TOYKHU 30Dy .

Design thinking — meton po3poOku, 30cepekeHHit Ha mMmoTpebax
KOpHUCTYyBaduiB, Tepenbavae iTepaliiHMN TIpolec, IO JI03BOJISIE IIBUAKO
TECTyBaTH iJie Ta OTPUMYBATH BIATYKH BiJl KOPUCTYBAadiB.

Requirements workshops — B3aemopmisi CTEHKXOJAEPIB, KA JO3BOJSE
BH3HAYUTU Ta yTouyHUTH BuMord a0 I13. Li poboui maiicTepHi 3a0e3meuyroTh
B3a€EMOJIII0 MK PO3POOHHKAMHU Ta CTEHKXOJACPAMH Ta JO3BOJSIOTH IIBHIKO
BUSIBJIATH Ta BUPILIYBAaTH MUTAHHS I110JI0 BUMOT.

Lean Development — migxim crmpsMoBaHHi Ha 3MEHIIEHHS 3alBHX
oreparii i 3amo0iraHHst BTpaTaM, 0 MOXYTh BUHHUKHYTH B IIPOLIECi PO3POOKH
I13. Jlerka po3poOka mepemdadac MiHIMI3aIlil0 BHKOPUCTAHHS PECYypCiB,
CIIPOILECHHS MpPOLECY PO3POOKM Ta MaKCHMalbHy YBary Ha 3aJ0BOJICHHS
NoTped KOPHCTYBaviB.

Cepiio3Hi mpobnemH, sIKi HalgacTine 3ycTpidaroTbes mpu po3poditi [13,
MOB'sI3aHi came 3 BUMOraMu. MoOKHA BUIUTUTH TPU KIFOYOBI (HaKTOPH, IO
CTBOPIOIOTH IPOOJIEMH B IIPOEKTAX:

— HecTaya BUXifHOI iH(popMalii Bif KIi€HTa;

— HEIOBHI BUMOTH Ta CIICIH]iKaiii;

— 3MiHa BUMOT Ta CIeIHQiKamii.

[Mix vac 300py i anamizy Bumor a0 I[13 MOXyTh BUHMKHYTH HACTYITHI
poOIeMH:

1. HenmocrarHicTh BHMOI: 3aMOBHHK MOXKE€ HE BKa3aTH BCl HeOOXinHi
BUMOTH, II0 MOXXE IPH3BECTH O HEMOBHOTO a00 HEKOPEKTHOTO PO3yMiHHS
TOT0, III0 HEOOX1THO KOPUCTYBaYaM.

2. HeomHO3HAuYHICTH BHUMOT: BHMOTH MOXYTh OyTH c(OpMyIbOBaHi
HEOJHO3HAYHO, 110 MOKE IPH3BECTH [0 PI3HUX IHTEpHperaniii BUMOr 1,
BiJINOBITHO, pi3HOTO po3yMiHHS (yHKIioHaMBHOCTI 113.

3. CynepewuBicTh BHMOT: BUMOTH MOXYTh OyTH C(QOpMYJIbOBaHI TakK,
IO O/IHA BUMOra cynepe4uTh iHuii. Hampukiazn, sikio Bumora Ha Oesmneky
BUMarae JIOCTyIly JI0 CHCTEMH TiJIbKHU 3 eBHUX [P-anpec, a BUMora Ha JierkicTb
BUKOPHCTaHHSI BHMarae O€3IEYHOro AOCTYIy 3 OyAb-sKOi Mepexi, TO i
BUMOTH OyIyTh CYIEepEWINBHMH.

4. BiacyTHICTh Y3TOIDKEHHS: Di3HI CTEHKXOJIJEPH MOXYTh MaTH pi3Hi
BUMOTH 1 oOd4ikyBaHHsA miomo II3, mo Moke Mpu3BEeCTH JO0 BiJICYTHOCTI
Y3rO/KEHHS MK HUMHU.

5. BincrexxeHHst 3MiH BHMOI': BUMOTH MOXYTb 3MIHIOBATHChH NPOTITOM
NPOEKTY, i e MOXXE MPU3BECTH A0 BUHHKHEHHS MNpOOJeM 3 YIPaBIiHHAM
3MiHaMH Ta BiICT€KEHHSM BUMOT.
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6. Tlorana sKicTh JOKYMEHTYBaHHS BUMOI: SKIIO BHMOTH IIOraHO
JOKYMEHTOBaHI ab0 HeCHCTeMaTH30BaHi, MOK€ BHHUKHYTH IpoOiema 3 ix
IHTEpIIpEeTali€lo Ta BAKOHAHHSM.

Po3poOka BuMOr Ta 3abe3medcHHs sKOCTi [I3 € B3aeMOINOB'I3aHUMHU
npolecaMy, SIKi TOBHHHI OyTH BHMKOHAHI Y3TO/PKEHO 13 3aCTOCYBAaHHAM
BIJIMIOBITHMX METO/IIB Ta IHCTPYMECHTIB.

AHami3 BHMOI TIONSATa€ B  Y3TO/DKCHHI  (YHKIIOHATBHHX  Ta
HE(PYHKIIOHATBHUX BUMOT 10 cHcTeMH. DYHKIIOHAIbHI BUMOI'H BH3HAYAIOTh,
IO MOBHHHO POOHWTH TpOTrpaMHE 3a0e3MedYeHHs, TOAiI SK He(yHKIIOHAIbHI
BUMOTH ONHCYIOTh, SK II3 TOBMHHO BHKOHYBAaTHCS: HIBHJKICTH PpOOOTH,
HaOIWHICTE Ta Oe3IIeKa.

[opsim 3 muM, Metonu 3abe3nedeHHs Ta KoHTpoo skocti [13 (Quality
Assurance) — 11e IIaHu Ta MPOLECH, SIKI BUKOPHCTOBYIOTHCS [UIs 3a0€3eUeHHS
toro, mo I13 BiamoBimae BuMoram Ta craHmapTaMm sikocTi. OCHOBHI cTparerii
KOHTpOJtO sikocTi [13:

TectyBanns — mporec mepeBipku 113 Ha BigNOBiOHICTE BUMOTaM Ta
cneuudikanism. Bximouae B cebe (yHKIIOHaIbHE TECTYBaHHS, TECTYBaHHS
MPOYKTHBHOCTI, TECTYBaHHS OE3IIEKH Ta iH.

ABTOMAaTH30BaHE  TECTyBaHHS —  BHKOPHCTaHHS  CIICLaJbHUX
MPOrpaMHKX 3acO0iB IS aBTOMAaTH30BaHOI mepeBipku pobotu I13. J{o3Bosisie
MIBHJIKO BUSBIISITH IIOMWJIKM T2 CKOPOUYYE Yac TECTYBaHHS.

Kon-peBbio — nporiec nepeBipku koay [13 Ha BiqnoBinHicT BUMOTaM 10
akocti. [lpu3HaueHO AT BHUSABICHHS MOXIHMBUX TOMWJIOK Ta HEIOJIKIB Y
porpaMHoOMy 3a0e3IedeHHi.

Continuous Integration/Continuous Deployment (CI/CD) — meronosnoris
po3pookn II3, ska mepexbauyae aBTOMATH30BaHy 30ipKy, TECTyBaHHS Ta
posroprannsa [13 Ha perymsapii ocHoBi. Lle mo3BoMse 3a06e3MeUNTH MOCTIHHY
TOTOBHICTH /10 BUITycKy I13.

ChiBnpaist 3 KOPUCTYBauaMH — BKJIIOUEHHS KOPUCTYBad4iB y IpoLec
po3pobku Ta tectyBanHs [13. Lle nmospomsie 3abesmeunty, mo I13 Biamoimae
norpebaM KOPHCTYBayviB.

Peer review - miporiec meperssiay Koy, TOKyMEHTAIll Ta 1HIoi po6oTH,
SKAH BUKOHYETHCSI IHIIUM WICHOM KOMaHAM a00 KOJIETOI0 Ul BHUSBIICHHS
MOJKJIMBHX TIOMHJIOK Ta HEIOJMIKIB.

Bumorn 10 sikocTi — BU3HaYEHHSI KOHKPETHUX BUMOT JI0 sikocti I13 Ta
3a0e3neueHHs iX BUKOHAHHS Ha KOYKHOMY €Tarli po3poOKH.

CraTuuHUil aHaNTi3 KOOy — mporec aHami3y koxy 13 6e3 fioro 3amycky.
Lle MOXe JTOTIOMOITH BHSIBUTH MOJJIMBI IPOOJEMH Ta TIOMMIIKH, SIKi MOXYTh
OyTH CKIIaHI Ay BUSIBIICHHS IIPHA TECTYBaHHI.
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Koxxna 3 nmx crparerii Moxke OyTH BUKOpHCTaHa OKpeMo abo B
KoMOiHarii 3 iHmuMH, 100 3a06e3MeYnTH BUCOKY sKicTh 113 Ta migBumuTH foro
e(eKTHBHICTh Ta HAIHHICTb.

Takum umHOM, po3poOka BuUMOr Ta 3abe3neueHHs skocti [13
B33a€EMOIIOB'SI3aHI TpollecH, $AKi TOBHHHI BHKOHYBaTHCSl TMapalieIbHO Ta
B3aEMOIIATH MDK €000 [UIs 3a0E3MEYCHHS YCIIIHOT pO3poOKH  Ta
edpexruBHOrO pyHkuionysanus I13.

OcrtanHiM yacoM y cdepi po3pobku Bumor no I13 Ta 3abe3meucHHS
SIKOCTI  PO3pOONIOBaHMX CHUCTeM Oyno 3poOJeHo JEKiTbKa BaXKIUBHUX
BiJIKPHTTIB.

[lepcriexkTHBHI cTparerii y po3poOIii BUMOT:

MopentoBaHHsT BUMOT 32 JOIIOMOIOI0 LITY4HOTO iHTeleKTy (Al): omuH
31 cmoco6iB BuMor Ao I3 momsrae y BukopuctanHi Al mist aBromaTu3ariii
aHaNi3y Ta MepeBipkM BHMOTr. Lle MoXke JONOMOITH BUSBIATH Ta YCYBaTH
MOMHUJIKA BHUMOTI, [IO0 MOXYTh BHHUKHYTH 4epe3 JIOJIChKI IMOMWIIKHA abo
HE3PO3YMIHHSA.

Minxiq DevOps: 11e MeTomomoris, ska 3a0e3ledye CIIBIPAII0 Mix
po3pobnukamu I13 ta Bigmimom IT-omepariiii 3 MeToro 3abe3meueHHsT TBUAKOL
Ta eheKTHBHOI po3poOku [13 3 MEHIIOI0 KIJIbKICTIO ITOMUIIOK.

BukopucraHHsT aBTOMAaTH30BaHUX 3aCO0IB TECTYBaHHS BHMOT: MOXE
JIOTIOMOTTA ~ pO3pOOHMKaM  3a0e3ledyBaTH  BIANIOBIAHICT, BHMOTaM Ta
nokpautyBaru skicte I13. lle Moxe 3MEHIIMTH KiIBKICTh HOMHJIOK Ta
30UTHIIUTH €(PEKTHBHICTH PO3POOKH.

Bukopucranns blockchain TexHonorid: mi TeXHOJOrii MOXYTh
JIOTIOMOT'TH 3a0e3meunTr Oe3meKy Ta HadiiHicTs BUMoT 1o 113, 30epiratoun ix B
0e3nevHuX Ta HEJOCTYIHUX JUIS 3JIOBMUCHHKIB MEpekKax.

ITepciekTHBHI cTpaTerii 3a0e3nedeHHi SKOCTI:

BukopucraHHs KOHTEHHEpPIB Ta OpPKECTPYBaHHS: BOHH JI03BOJISIOTH
3a0e3nedyBaTH IIBUAKY Ta e(EKTHBHY pO3rOpTaHHS Ta KepyBaHH:
nporpaMHUM 3abe3nedeHHSAM. Lle TakoX MO3BOJSA€E IIBUIKO BHSBIATH Ta
yCyBaTH MOMUJIKU B TPOrpaMHOMY 3a0e31edeHHi.

BuxopuctaHHS TEXHOJIOTIH KOHTPOJIO Ta YIPABIIHHSA BEPCisIMU:
3abe3neuyroTh e(eKTHBHY pO3poOKy Ta miarpuMky II3, nosBossitoun
BiJICTE)KYBaTH Ta KepyBaTu Bepcisimu [13 Ta iHoro KOMIOHEHTIB.

BukopucranHsi iHCTpYMEHTIB ~aBTOMAaTM30BaHOI aHAN3y JaHHX:
BIJICTe)KEHHSI Ta aHaJi3 JaHUX PO SKICTh Ta MPOXYKTUBHICTH I13 mo3Bosse
BUSIBIISITH Ta YCYBaTH MOMMJIKH Ta MOKPAIIYBATH SIKIiCTh [13.

Ili HOBI BIOKPUTTA  JO3BOJISIIOTH  IOKpallyBaTh  SIKICTh  Ta
MPOAYKTUBHICTE [13, 3HMKYIOUH KiTBKICTh IIOMIIIOK Ta 3a0€3MeUyI0UH IIBUIKY
Ta e)eKTHBHY pOo3poOKy Ta miaTpumMky I13.
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V]IK 378.016 Casuenko 1.0.%, Bpenixin B.M. 2

PO3BUTOK MOBIJIBHUX 3ACTOCYHKIB
JJIA BAHATTSA CIIOPTOM

MoOGinpHuIl 3acTOCYHOK ab0 I0IaTOK — IporpaMHe 3abe3rnedeHHs,
Mmpu3Ha4YeHe Ui poOOTH Ha cMapTQoHaX, IDIAHIIETaX Ta IHIIMX MOOITEHUX
npuctposix [1]. bararo MoOUIbHIX HONATKIB BCTAHOBJICHI Ha CAMOMY IIPHCTPOT
a00 MOXyTh OYTH 3aBaHTa)XCHI Ha HBOTO 3 OHJIAWH-MarasvHiB MOOUTHHHUX
3aCTOCYHKIB, Takux sk App Store, Google Play, Windows Phone Store Ta
IHIMHX, OE3KOMITOBHO a00 3a IJIary.

VY MoOinpHHX mTporpam OyBae pi3He Ipu3HaueHHs. Hainommpeninm
BapiaHTH IIe: IPOTrpaMu iHTEpHET-Mara3uHiB, pO3Baru, TPEKEPH, Pi3HI cepBicH
Ta TOMIYHUKHM. 3a KpHUTEpieM IpH3HA4YeHHS B Oi3Hec-mpouecax MOOLIbHI
JOAATKH  MOIUIAIOTH Ha JIBa OCHOBHI  BHAM: JUISl  3aCTOCYBaHHS
CHiBpOOITHUKAMH KOMIIaHIi Ta IS CHOXHBAdiB. Y IEpIIOMY BHUIANKy TakKi
nporpamu NOTPiOHI Ut onTUMi3alii poOOTH BecepeuHi KoMmaHii. Y apyromy
BHIMAAKY JUII B3a€MOJIl 3 ICHYIOUNMH 1 TOTEHIIHHUMH ITOKYIIISMH,
IIPOCYBaHHs TOPrOBOI MapKH Ta 1HIINX MapKETUHIOBUX aKTHBHOCTEH.

3a iHII010 KIach(iKaIli€r0 BUAUIAIOTH 3 THIIH MOOITFHUX JOJATKIB:

Mobile Be6-mporpamu. Jlo ix mepeBar MOXXHA BiJIHECTH NPOCTOTY
3aIlyCKy Ta OHOBJICHHS, a TAaKOX KpOCIIIaTGOPMHICTb. A IXHs ciabka JlaHKa —
(yHKIiOHANMBHICTh (HEe BCi OakaHi ommii MOXKHa peami3yBaTH B JaHOMY
dopmari). Lle cnpuuuHse CKIAAHONI 3 MOHETH3AIli€l0. AJie K BapiaHT JyIs
MIBHAKOTO CTapTy Ta JJS aHaii3y MOOLTbHOro Tpadiky Iie rapHHH poOOoUmid
BapiaHT.

INOpumgni mporpamu — as iX QyHKIIOHYBaHHS BHKOpHUCTOBYeThCs API.
Le#t Tun cywacHimmid, HDK omucaHuid Bume. TyT HiATPUMYIOTbCS ITyI-
MOBIJJOMIICHHSI, 1 Taki Mporpamu IMpUAaTHI sl JOAABaHHS B IUIEHiCMapKeTH,
3BIIKM 1X MOXKHA 3aBaHTa)KyBaTH Ha OE3KOINTOBHIM abo mumaTHii ocHoBi. 1lle
OJIVH IUTIOC — JIOCTYITHA OIILlisl He3aJIeKHOTO OHOBJICHHS, 3aB/IIKM YOMY MOXKHA
VHUKHYTH  TEpiOJUYHOTO  BHUIYCKY  OKPEeMHX  Bepciii i3  HOBOIO
(YHKIIOHATIBHICTIO.

HartuBHi nmporpamu — BBaXatOThC HAWIPOCYHYTIIINMH Ta JO3BOJSIOTH
BIPOBAJUTH MaKCHUMaJIbHY KUIBKICTH JOJAaTKOBMUX OIIiH, a TaKoX
3a0€3MeuyoTh BUCOKY IIBUIKICTh B3a€MOJIi JUI KOPUCTYyBadiB. AJyie i BOHH
MAaIOTh MiHyC — BOHH PECYPCOMICTKI [2].

! Crynent rpymu ICtaT 2019-1, XHYMI imeni O. M. BekeTosa
2 KaHp. TeXH. Hayk, goueHt, XHYMI imeni O. M. bekeroBa
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3apa3 monax 58% crokuBa4iB 3MIMCHIOIOTH KYIMIBJ 32 JIONOMOIOIO
cmatpdoHy. [lo TOro X y MOOITPHOMY IOAATKYy KOPHCTyBadi IPOBOIATH
3HA4HO OijblIe Yacy, HDK Ha CTaHJapTHOMY a00 aJanToBaHOMY ITiJi MOOUIBHY
BEPCIiI0 caiiTi — pi3HUI MOXKE CTaHOBHUTH 110 20 pasiB.

3a 01OMOro10 MOOITBHIX KOHCTPYKTOPIB MOXHA PO3POOUTH IPOrpaMu
3 pi3HOIO (yHKLiIOHANBHICTIO. Taki cepBicH MarTh NMo3HaueHHs low-code abo
Nno-code, 10 CBIAYHMTH NPO MOXKIIHMBICTb CTBOPIOBATH MPOAYKT 3a IIAOIOHOM 3
MiHIMaJIbHUM BUKOPUCTAHHSM IIPOrpaMyBaHHs abo 0e3 HbOro (3 TOTOBHX
6mokiB). Och Mepemik AKX 3 HUX:

Mobincube (Icmanist). JocTaTHpO NOTYKHMH YHIBepCalbHHUI cepBic
po3poOKK MOOUTEHUX TOAATKIB ane Jo0pe mparroe 3apa3 nume gepe3 VPN,

Appy Pie (CIIA). KoHCTpyKTOp CTBOpPIOE NpOrpamMH, CyMICHI 3
wiatgopmamu PrestaShop, WooCommerce, Shopify Ta iHmimMu.

GoodBarber (®panmis). [lepeBaramu 11b0ro KOHCTPYKTOpPa HA3HBAIOTH
KpaifHIO 3pYy4HICTh MAaKeTiB Ta caMmoro iHtepdeiicy po3poOku, Mo Jaae
MOJKJIMBICTB JIETKO Ta MIBHAKO OCBOITH po0OOTY 3 iHCTPYMEHTaMH.

BiznessApps (CILIA). KoHCTpyKTOp AJIsl CTBOpEHHS IpOrpaM pi3HHUX
tumis it Android i i0OS.

3a JIONMOMOrOI0 KOHCTPYKTOpIB MOXKHA CTBOPIOBATH HpPOrpamMM IS
pi3Horo TUIy Oi3Hecy 3 pi3HOK (YHKIIOHATIbHICTIO, puc 1.

20% 32%

2%

W Maprernneicy

4%

Sya

mOgarTa

W MO/ HTH XapUYBaHHA
CnopT Ta ririexiuHi Bupotu

B EnexTponina

W ByaiBenbHi matepiani

8%

W lHwe

20%
14%

Pucynoxk 1 — Ctpykrypa TOII 50 nogartkie 10S 3a HanpssMkaMu

B ocranHi poku 30UTBITY€ThCS IHTEPEC IO CIIOPTUBHUX TPEHYBaHb 1
cepel MOOUTBHUX TOJATKIB CIIiT BUIUTUTH:

Fitbit — wmiikpammii gomaTok AJs yCiX THIIB TpeHyBaHb Lleit nomaTok
BKJIFOUa€ B ceOe Becelli, colianbHi acleKTH, SIKi 3a0X04yIOTh Bac Ta BalllMX
ZIpy3iB 3MaraTucs Ta KHAATH BUKIMK IHIIAM Ha Pi3Hi (iTHEC-3MaraHHs.

MyFitnessPal — Haiikpammit cmoci® MOHITOPUTH KiNbKICTh Kanopiit
3arajoMm BiH € 3pyYHUM IHCTPYMEHTOM i3 KOHTPOJIIO BJIACHOT'O CTaHY JUIS THX,
XTO HE IPOCTO IParHe «MEHIIe ICTH.
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Fitocracy — maiikpanuii iTHEC-TIOMIYHUK i reiiMepiB Ta poOUTH
3aHATTS CHOPTOM BECEIIINM IPOIecoM 3 HabOpoM OE3KOIITOBHUX TPEHYBaHb.
JlonaTok TakoXX INEpeTBOPIOE TPEHYBAHHsS HA TPy, MPOIMOHYIOUM KOHTPOJIBHI
TOYKH Ta 320XOYEHHS ISl KOXKHOTO YCIIITHOTO 3aBepIleHHS IIUKITY BIIPAB.

Strava Running and Cycling — mnaiikpamuii 101aTOK A1 BEIOCHIIE-
quctiB Ta OiryHiB. Ile — sxypHan mis QikcyBaHHsS Mporpecy B 3aHSTTSIX
CIIPHHTOM Y BEJIOCHOPTOM. ['0I0OBHa mepeBara LOr0 HONATKy — Maibke
YHIBEepcallbHa CYMICHICTb 3 NPUCTPOSMH Ta CEpBiCaMu [yl CHOPTCMEHIB, Y
tomy umcii Big Garmin, TomTom, Polar, Fitbit, Timex, Suunto Ta iHmHX
BUPOOHHMKIB.

Nike+ Training Club — 1e 6e3komroBamii momarok 3 Gimsin Hix 100
TPCHYBaHHSMH 3 PI3HUMHU PIBHAMH CKIaTHOCTi, OOMEXEHb y Yaci Ta BUMOT IO
obnamHaHHsA, sIKi 0490I0I0Th TpeHepu Nike Master. [Iporpama HaBiTh J03BOJIsIE
BUOpATH BIACHHII CIIMCOK BiITBOPEHHS VIS TPOBEICHHS TPEHYBAaHb.

B Vkpaini 3amycTwid 3acTOCYHOK Mixsport — 1e Oe3KOIITOBHUMN
MOOUTHHHN JOIATOK, 3a IOTIOMOTOI0 SKOTO KOXKEH YKpaiHeIb MOXe 3HaiTh
CIIOPTHBHI JIOKALlil, IBEHTH Ta TPEHEPiB y cBoeMy MicTi [3]. Mixsport 3py4ynuit
y BUKOPHCTaHHI Ta Mae€ MHUPOKWH (yHKIIOHAT. BW MOXeTe MpOoKIacTh
MapIipyT 10 JIOKallii, 3aJMIIUTH BiII'YK, 3apeecTpyBaTHUCS Ha CIOPTUBHHI
IBEHT, MPUA0ATH KBUTKH Yd 3a0POHIOBATH 3aHATTSA 3 TpeHepoM. Kpim Toro, Bci
nokamii, moxii Ta TpeHepiB MokHa pomaBaté B «OOpaHe», abu HIiYOro He
3aryomiIocs.

ditHec-I0NaTKH — € CyYaCHUMH LIM(PPOBUMHU 3acO0aMU PO3BUTKY CHIIH,
BUTPHUBAJIOCTI 1 THYYKOCTI, SIKi JIOIIOMararoTh OpraHi3yBaTH CIIOPTHBHHUH CTHIIb
KUTTS MaiiOyTHIX (paxiBoiB (i3HIHOTO BUXOBAHHSL.

CIIMCOK BUKOPUCTAHOI JIITEPATYPU

1. MoGinsauii  3actocynok https://uk.wikipedia.org/wiki/%D0%9C%
D0%BE%D0%B1%D1%96%D0%BB%D1%8C%D0%BD%D0%B8%D0%B9
%D0%B7%D0%B0%D1%81%D1%82%D0%BE%D1%81%D1%83%D0%B
D%D0%BE%D0%BA

2.Po3pobka BeO-momaTkiB, MOOUTBHMX  JOJAaTKIB Ta  IOPTANiB
https://ittel.com.ua/informacijni-texnologiyi/rozrobka-mobilnih-dodatkiv/
Coopr y cmaprdoni https://mixsport.pro/blog/sport-u-smartfoni-v-ukraini-
zapustili-mobilnij-dodatok-mixsport
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https://uk.wikipedia.org/wiki/%D0%9C%25%20D0%BE%D0%B1%D1%96%D0%BB%D1%8C%D0%BD%D0%B8%D0%B9_%D0%B7%D0%B0%D1%81%D1%82%D0%BE%D1%81%D1%83%D0%BD%D0%BE%D0%BA
https://uk.wikipedia.org/wiki/%D0%9C%25%20D0%BE%D0%B1%D1%96%D0%BB%D1%8C%D0%BD%D0%B8%D0%B9_%D0%B7%D0%B0%D1%81%D1%82%D0%BE%D1%81%D1%83%D0%BD%D0%BE%D0%BA
https://uk.wikipedia.org/wiki/%D0%9C%25%20D0%BE%D0%B1%D1%96%D0%BB%D1%8C%D0%BD%D0%B8%D0%B9_%D0%B7%D0%B0%D1%81%D1%82%D0%BE%D1%81%D1%83%D0%BD%D0%BE%D0%BA
https://uk.wikipedia.org/wiki/%D0%9C%25%20D0%BE%D0%B1%D1%96%D0%BB%D1%8C%D0%BD%D0%B8%D0%B9_%D0%B7%D0%B0%D1%81%D1%82%D0%BE%D1%81%D1%83%D0%BD%D0%BE%D0%BA
https://ittel.com.ua/informacijni-texnologiyi/rozrobka-mobilnih-dodatkiv/
https://mixsport.pro/blog/sport-u-smartfoni-v-ukraini-zapustili-mobilnij-dodatok-mixsport
https://mixsport.pro/blog/sport-u-smartfoni-v-ukraini-zapustili-mobilnij-dodatok-mixsport

VJIK 004.72 Xanmksa O.B.1, ITnaxornikos K. B.?

MPOEKTYBAHHS ITPAIIE3JIATHUX MOJEJIEH MEPEXI ¥V
CISCO PACKET TRACER

Cisco Packet Tracer (CPT) — e incrpymenT Bix xommnanii Cisco, skuit
JIO3BOJISIE MOJICIIOBATH KOMIT'IOTepHI Mepexi. Ilporpama mpu3HaueHa st
noOyIOBH 1 aHaNi3y Mepexi Ha oOnanHaHHI pi3Hux piBHIB Mozeni OSI [1].

CPT  no3BOisie  CTBOpIOBATH  Wpamne3faTHI  MOIENi  Mepexi,
HAJIAIITOBYBATH  MAapIIPyTH3aTOPH 1 KOMYTATOPH, B3aEMOIISATH  MIDK
JIEKITbKOMa KOPUCTYBaYaMHu.

KomrmiekcHe mporpaMue 3a0e3nedeHHs MpHU3HaueHe ISl HaBYaHHS Y
chepi MEpeXHHX TEXHOJOTIH, SKi 3a0e3MeuyloTh VHIKadbHI IMOETHAHHS
peaicTUYHOrO MOJENIOBAHHS 1 Bizyamizaumii, ¢yHKuii atecramii i CTBOpEHHS
MEpExX.

Cepen nepeBar CPT MokHa BUAUINTH HACTYIIHI:

— pealicTHYHA cepela MOJCIIOBAaHHS 1 Bi3yaiizalii, ska JOMOBHIOE
y4uboBe oOONagHaHHS, BKJIIOYAIOYHM MOXJMBOCTI B pealbHOMY daci,
BIJICJTI/IKOBYBaTH BHYTPIIIHI IPOIECH, SIKi 3a3BMYail CKPUTI HA peabHUX
MIPUCTPOSIX;

— 0araToKOpHCTyBalbKa CIIiIbHA pOO0Ta B PEXKUMI PEaIbHOTO 4acy;

— po3poOKa i JIoKadi3alis CTPYKTYpOBaHHUX YYOOBHUX 3aBIaHb, TAKUX
Sk 1a00paTopHi pOOOTH, AEMOHCTpAILIIl, TECTH, ICTIUTH;

— 3100yBaui BHIIOI OCBITM MarOTh MOXJIMBICTH BHUBYATH pi3Hi
KOHIICTIIii, TPOBOJANUTH €KCICPUMEHTH 1 TEPEeBIpATH CBOI 3HAHHS y 00iacTi
oOYI0BH MEpexi;

— 3700yBavi BUIIOI OCBITH Ta BHKIAJa4i MOXKYTh 3aliMaTHCh
MIPOEKTYBaHHSIM, NOOY/IOBOIO 1 HAJIAIITYBAHHSIM CKIIAJHHX MEPEXK, a TaKOK
JIKBiTOBYBATH MPOOIEMH 3 BUKOPUCTAHHSIM BIpTYaIbHOTO 00 THAHHS;

— TMIATpYMKA Pi3HOMAaHITHUX Bapialliii BUKIaJaHHs 1 HAaBYaHHSI,

— MiATpUMKa HOBUX (YHKIIH 3a paxyHOK 30BHIIIHIX INporpaMm 3
BukopucranusiM APl - inTepdelica s posmmpeHHs ¢yHKiioHana Cisco
Packet Tracer.

! Crynent rpymu KomnH 2019-1, XHYMT imeni O. M. Bekerosa
2 Kann. TexH.HayK, noil. kadenpu KH ta IT, XHYMI imeni O. M. BeketoBa
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3a3Haunmo, 1o komnaHis Cisco BHpOONSE€ BENHMKY KUJIbKICTh
pisHOManiTHHX TpHCTpoiB: Ethernet komyratopu, Cisco Nexus - komyTaTopu
JaTa-IIeHTPiB, MapIIPYTH3aTOPU, NPOAYKTH st |P-tenedonii, taki sk IP
PBX, VoIP-nuro3u, npuctpoi MepexHoi Oe3neku (MikMepexHi ekpanu, VPN,
IDS Tomio), Wi-Fi Toukn noctyny, mnardopmu ontuyHoi komyTauii, ATM-
KOMyTaTopH, KabenbHi Mojemu, DSL-ycraTKkyBaHHS, yHIBepCalbHI LUTIO3U Ta
LUTIO3M  BIJNAJICHOTO JOCTYIy, KOMYTaTOpH Mepex 30epiraHHs JaHUX
(SAN, Storage Area Network), mnporpamue 3a0e3leueHHs yNPaBIiHHS
MEpEexKeIo TOLIO.

CPT miarpumye pi3Hi IPOTOKONX, HaBEACHI B Tabmui 1.

Tab6muus 1 — IpoTokomnu, mo miarpumytotsess CPT

IPiBeHb [TigTpriMKa MPOTOKOJIB B cepei
JlomaTkn FTP, SMTP, POP3, HTTP, TFTP,
Telnet, SSH, DNS, DHCP, NTP, SNMP,
AAA, IR, VoIP, MQTT, migrpumka ISR]
i HaamTyBaHHs 1 BUKIMKY 110 SCCP,
Call Manager Express

TpaHcopTHUI piBEeHb TCP Ta UDP, amroputm Heiirma mis
[TCP i ¢pparmenranis [IP-nakeris, RTP
Meperxa BGP, IPv4, ICMP, ARP, IPv6, ICMPV6,

IPSec, RIPv1/v2/ng, OSPF, OSPFv3.
EIGRP, EX3RPv6, NAT, CBAC, ISR,
VPN GRE, VPN IPSec, HSRP, CEF,
SPAN/RSPAN, L2NAT, PTP, REP,
LLDP

Toctym 10 Mepexi/inTepdeiic Ethernet(802.3),802.11, HDLC, Frame
Relay, PPP, PPPoE, STP, RSTP, VTP,
DTP, COP, 802.1q, PAgP, SLaRP,
Simple WEP, WPA, EAP, VLAN

3aznaunmo, mo CPT mae 3pyunmii iHTepderic, mo CIpOIIye B3aEMOIIIO
3 KopucTyBaueM (puc. 1).
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https://uk.wikipedia.org/wiki/Ethernet
https://uk.wikipedia.org/wiki/%D0%9C%D0%B5%D1%80%D0%B5%D0%B6%D0%B5%D0%B2%D0%B8%D0%B9_%D0%BA%D0%BE%D0%BC%D1%83%D1%82%D0%B0%D1%82%D0%BE%D1%80
https://uk.wikipedia.org/wiki/Cisco_Nexus
https://uk.wikipedia.org/wiki/%D0%9C%D0%B5%D1%80%D0%B5%D0%B6%D0%B5%D0%B2%D0%B8%D0%B9_%D0%BA%D0%BE%D0%BC%D1%83%D1%82%D0%B0%D1%82%D0%BE%D1%80
https://uk.wikipedia.org/wiki/%D0%94%D0%B0%D1%82%D0%B0-%D1%86%D0%B5%D0%BD%D1%82%D1%80
https://uk.wikipedia.org/wiki/%D0%9C%D0%B0%D1%80%D1%88%D1%80%D1%83%D1%82%D0%B8%D0%B7%D0%B0%D1%82%D0%BE%D1%80
https://uk.wikipedia.org/wiki/IP-%D1%82%D0%B5%D0%BB%D0%B5%D1%84%D0%BE%D0%BD%D1%96%D1%8F
https://uk.wikipedia.org/wiki/VoIP
https://uk.wikipedia.org/wiki/Wi-Fi
https://uk.wikipedia.org/wiki/%D0%A2%D0%BE%D1%87%D0%BA%D0%B0_%D0%B4%D0%BE%D1%81%D1%82%D1%83%D0%BF%D1%83
https://uk.wikipedia.org/wiki/ATM_(%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F)
https://uk.wikipedia.org/w/index.php?title=%D0%9A%D0%B0%D0%B1%D0%B5%D0%BB%D1%8C%D0%BD%D0%B8%D0%B9_%D0%BC%D0%BE%D0%B4%D0%B5%D0%BC&action=edit&redlink=1
https://uk.wikipedia.org/wiki/DSL
https://uk.wikipedia.org/w/index.php?title=Storage_Area_Network&action=edit&redlink=1
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Pucynox 1 — Iarepdeiic nporpamu CPT
CIIMCOK BUKOPUCTAHOI JITEPATYPH
1. https://uk.wikipedia.org/wiki/Mepexesa_momens_OSI
2. https://uk.wikipedia.org/wiki/Cisco_Systems

VJIK 004.4 Xonykin C.A.l, Bynaeuko M.B. 2, Koctenko O.B.3

JEIIJIOM HA CEPBICH AWS 3A JJOITIOMOI' OIO
TERRAFORM

VY cyyacHOMy CBiTi po3poOKa Ta ACMJION JO0AATKIB y XMapi CTalOTh BCE
Oinbin momysipauMu. Amazon Web Services (AWS) - e oauH 3 HaiOIpImnx
Ta HaWNOMyJSPHIIMX XMapHHUX IMpoBalaepiB y cBiTi. AWS mpomonye
IOIMPOKHUHA CHEKTp TOCHYyr Ta TMPOAYKTIB, TAaKUX SK 30epiraHds TaHUX,
oOuuncnenHs, 6a3u JaHUX, MAITMHHE HAaBYAHHS Ta 0araTo iHIIOTro.

AWS Deployment with Terraform - moryxHuHii iHCTpYMEHT st
aBTOMaTU30BaHOTO posropranHsa iHQpacTpykrypy B AWS. Terraform e
IHCTpyMEHTOM  1HQPAacCTPyKTYpHOrO  IpPOrpaMyBaHHS, SKHH  JO3BOJIIE
CTBOPIOBAaTH, 3MIHIOBATH Ta KepyBaTd IH(PACTPYKTYpow SK KOJIOM
(Infrastructure as Code, 1aC) [1]. Lle o3nayae, 1m0 Bech KO, HEOOXITHUN st
CTBOpEHHA Ta HamamrtyBaHHI AWS iHQpacTpyKTypH, MOXKe OyTH ONHMCaHUA B

! Crynent rpynu M KH 2022-1 XHYMT imeni O. M. Bekerosa
2 KaHJ. TeXH. Hayk, noueHT XHYMI imeni O. M. bekerosa
8 Kang. diz.-mar. Hayk, goueHT XHYMI imeni O. M. Bekerosa

149


https://uk.wikipedia.org/wiki/Мережева_модель_OSI
https://uk.wikipedia.org/wiki/Cisco_Systems

KoH(irypauiinux ¢aiinax, ski Terraform Moxxe BUKOPHUCTOBYBaTH ISt

MOJANIBIIIONO pEeNaryBaHHS CTPYKTYypH, IO POOHUTH MPOIEC IETUIOK OUTBII

KepoBaHUM Ta mepenbauyBaHuM. Kopn iH(pacTpykTypu 30epiraetbcsi B

perno3uTopii KOHTPOJO Bepciit, Hampukian, B Git abo IHIIMX CUCTEMax

KOHTPOJIIO BEPCiii, 0 T03BOJISIE KEPYBATH BEPCisIMU, KOHTPOJIIOBATH BCl 3MiHA

B iH]pacTpyKTypi, KepyBaTH ii cTaHOM Ta 3a0e3nedyBaTu KOJIEKTHBHY POOOTYy

HaJl IPOCKTOM.

Terraform BHKOPUCTOBYE JEKJIApaTHBHY MOBY ONHCY iH(QpacTpyKTypH
HCL (HashiCorp Configuration Language), sixka Oinbnn 3po3ymina i 3pydHa uis
BUKOPHCTaHHS, HDK TpaJULidHI CKPUNTH pO3rOpTaHHs. BiH Takox m03BOIISIE
BUKOPHCTOBYBaTH 0araTo 3 MPOCYHYTHX MOXnuBocted AWS, Takmx sK
AaBTOMATHYHE MacIuTaOyBaHHs;, KEPYBaHHS PI3HUMH CepBiCaMH, TaKHMH SK
EC2 instances, security groups, VPCs, IAM users i roles, RDS databases, S3
buckets i 6araro immux. Terraform Takox 3abe3medye Oe3meKy, OCKUTBKH BCi
3MiHU 1HPPACTPYKTYPH BIJICTEXKYIOTHCS Ta MOXYTh OYTH JIETKO BiJIKATAHUMH.
Kpim Toro, cepic 3abe3medye MOMXIMBICTH PO3MOIUICHOTO 3aCTOCYBAaHHS
KOoH(Iryparii, ToMy pO3pOOHMKH MOXYThb IIPAlIOBAaTH 3 OJHMM 1 THUM K€
KOH(pirypariiiauM (aiiioM Ta BHOCHTH 3MIHH BIAMOBIAHO 10 HOTPeO po3poOKU
0e3 B3aEMHOTO BIIMBY.

Terraform nust cBO€l omepaiiiiHol cuUCTeMH MOTPIOHO 3aBaHTAXKUTH 3
obiuiiHoro  caity  https://www.terraform.io/downloads.html  [2,  3].
Hoxymenranist Terraform Hamae neranpHi HCTPYKUI 10O BHKOPUCTaHHS
cepBicy UIA  po3ropTaHHA iHQpacTpyktypu B AWS, BKIOYaroun
KOH(Irypariiro, MOayJii Ta POBalJEepH.

[Iponec posropTanHs MOXke OyTH PO3OUTHI Ha KiJIbKA €TalliB:

1. Imimiamizamist Terraform - crBopenHs koudirypamii Terraform i
BCTAQHOBJICHHS TpoBaiizepa AWS, 10 JOacTh 3MOr'y BHKOPHCTOBYBATH
pecypcu AWS Big Terraform.

2. Hanucanus koHirypanii - BH3HAuYeHHS BCIX PpecypciB, II0 HEOOXigHO
ctBopuTH B AWS, 32 1OITOMOTO0I0 KOAy Ha MOBi mporpamyBanHs HCL.

3. TlepeBipka koH}iryparii - nepeBipka KoH}iryparmii 3a J0oMOror KoMaHan
terraform validate. Ilga komanma mepeBipse CHHTAaKCHC KOOy Ta
NIPaBUJIBHICTh BUKOPHCTaHHS PECYPCIB.

4. Tlepernsa 3MiH - Bi3yamizaiis 3MiH, MO OyJAyTh BHECEHI 3a JOMOMOTIOIO
Terraform, 3a momomororo komanmu terraform plan. [{s komaHnga mokasye,
SKi 3MiHH Oy/IyTh BHECEHI, sSIKi pecypcu OyyTh CTBOpEHi a0 BUAANEHI.

5. 3acrocyBaHHs 3MiH - BUKOHaHHS KoMaHIH terraform apply, mo nae 3mory
CTBOPIOBATH, 3MIHIOBAaTH 200 BUAAIATH pecypcu B AWS
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Kpim Toro, Terraform moxke OyTH JIerKO IHTErpOBaHWH 3 IHIIMMH
iHCTpyMeHTaMH Ta cepBicamu, Takumu sk Jenkins, Travis CI ab6o CircleCl, ons
aBTOMaTHU30BaHOTO PO3TOPTAHHS Ta TECTYBaHHS KOy iHppacTpyKTypH [4].

HesBaxaroun Ha Bci mepeBard, Bapro mam'statu, mo Terraform e
JIOCUTh HOBHM IHCTPYMEHTOM, TOMY MOXYTb BHHHKHYTH IpOOJIEeMH 3 HOro
CYMICHICTIO 3 ISIKMMHU IHIIUMH cepBicamu AWS.

Y mincymxy, AWS Deployment with Terraform € BaxauBEM
IHCTpYMEHTOM Juisi OyIb-KOro Oi3HeCy, SKHUH IIJIaHye PO3rOPTaHHS CBOET
iHppacTpykrypu B AWS. BiH 1n03BOsi€ 301IBIINTH MBHIKICTh PO3TOPTaHHS,
3abe3nednTH Oe3neKy Ta HaAilfHICTh 1H(PACTPYKTYPH Ta 3MEHIINTH KiJIbKICTh
JIFOJICHKHUX TTOMUJIOK, MOB'SI3aHUX 3 PYyYHUM PO3TOPTAHHSM.

CIIMCOK BUKOPUCTAHOI JIITEPATYPU

1. Terraform by HashiCorp. https://www.terraform.io/

2. Create an account. https://app.terraform.io/public/signup/account

3.AWS Provider.
https://registry.terraform.io/providers/hashicorp/aws/latest/docs

4. Infrastructure as code with Terraform for developers.
https://octopus.com/blog/infrastructure-as-code-with-terraform-for-
developers#:~:text=Terraform%20is%20written%20in%20Hashicorp,and%20i
mmutable%20based%20programming%20language.
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https://octopus.com/blog/infrastructure-as-code-with-terraform-for-developers#:~:text=Terraform%20is%20written%20in%20Hashicorp,and%20immutable%20based%20programming%20language
https://octopus.com/blog/infrastructure-as-code-with-terraform-for-developers#:~:text=Terraform%20is%20written%20in%20Hashicorp,and%20immutable%20based%20programming%20language
https://octopus.com/blog/infrastructure-as-code-with-terraform-for-developers#:~:text=Terraform%20is%20written%20in%20Hashicorp,and%20immutable%20based%20programming%20language

CEKIIIA 4. IHOOPMAIIMAHI TEXHOJIOI'TEi B ABTOMATHMII],
EJEKTPOHIII, BAMIPIOBAJIbHINA TEXHIII TA EKOHOMIIII

VK 004.62+614.2 I'puropenxo H.A.%, Illtensma O.M.?

BIG DATA B I'AJIY3I OXOPOHMU 310POB’sA

Texunomorii Big Data Bxe Buiinum 3a Mmexi [T-chepm 1 cramm
MPOHHUKATH [IKOIIE B Pi3HI 00JIACTI CYCHUIBHOrO iH(OPMAIIHHOTO IPOCTOPY.
Baxko ysSBHTH TONE JIIOACHKOI MiSUTBHOCTI, A€ 3i0paHi JaHi MOXYTh OyTH
MapHUM a00 HEeNmoTpiOHUM IHCTpyMEHTOM. BHpoOHUITBO, KOMepIis, (iHaHCH,
OCBiTa, OXOpOHA 3/I0POB’S — IIe HETIOBHUH TepelIik o0iacTeil, e MOXYTh OyTH
BUKOpHCTaHI iHCTpyMeHTH Big Data. SIKIIO TOBOpPHUTH NpPO TaKy BaKIHMBY
cdepy OyTTS, K 340pOB’s, TO BUKOpHCTaHHs Big Data € KHUTTEBO BaXKITHBUM.

Ponp Big Data B MenuuuHi € cyTreBoto. OCKUIBKH JOBTe OUYiKyBaHHS
JUTSL 37I0POB’sl TAIliEHTa MOXKE CTaTH (aTalbHUM, BaXJIMBO OTPUMATH BCi
HEeOoOXiHI MaHi sKkHaHmBHIIIe. 3a nomomoroto Big Data MoskHa ckopoTHTH Yac
JUISl IPOBEJICHHS JIOCII/DKEHb 1 OTPUMAaHHS Pe3yJIbTaTiB, IO JIa€ MOXIIUBICTh
po3pobuTH eheKTHBHI MPOTOKOIH JiKyBaHHS a00 PO iTaKTHIHOI Tepatii.

PosrisiHemMo Tpu ocHOBHI obOmacti 3actocyBaHHs Big Data y codepi
OXOpOHH 37I0POB’SI:

1. JocnigHuibKa J0noMora.

B Hamn yac TotanbpHOl iH(pOpPMATH3AIl CYCIIECTBA Ma€ MICIIE IIOACHHA
TeHepaIlist BETMYE3HOT0 00CATY JaHWX (MeTaJaHi, TSKCTOBI JaHi, Bilco JaHi i
JIaHl PO MiCIIe3HAXOKeHHs). Maiike BCi BOHH € KOPHCHHUMHE, OCOOJIMBO JlaHi
y coepi mequuuHU. Lli qaHI MiCTATh IPUXOBaHI 3aKOHOMIPHOCTI, KOPEIAIi i
B3a€MO3B’s3KU. [IpoTe, OKpeMill JIFOJUHI HEMOXJIHMBO JIOCHIJUTH Ta
MIpOaHAI3yBaTH TaKy BENHKY KUTBKICTH iH(OpMAIii A7 OTPUMaHHS JOTi9HMX
3aKOHOMIpHOCTEH. BUX010M B 1iii cuTyauii € ITYYHUH IHTENEKT, 0 J03BOJISIE
o0poOsiT  Benukuii Habip JAaHWX, BITOKPEMIIIOBATH BCE HEMOTpiOHE 1
3HAXOJUTH MOXKJIMBI Kopessinii. 3okpeMa Big Data BinirpatoTh BaXxJIMBY poiib y
JMOCHTIDKCHHI paKy, JO0INOMAararouyd 3HAaWTH BIAMOBIAI HAa MHTAHHSI PO
JIKYBaHHS paKy, IPUYMHU BUHUKHEHHS Ta IOM'SKIIEHHs (GakTopiB, sKi paHile
Oynu HeBigoMI.

2. 3MiHU B CTpaxyBaHHI.

3aBISIKM HATUIBHUM TEXHOJIOTISIM (IIpUCTpPOi abo KOMIT'IOTEpH, SKi
MOXHA HOCHTH Ha TiJIi), JIFOIU MOXYTb JIETKO CTEKHTH 33 YaCTOTOIO CEPLEBUX

! Ctrypenrka rpynu M KH 2022-1, XHYMT imeni O. M. Beketosa
2 Crapmmii Buknaaay kadeapu KH ta IT, XHYMT imeni O. M. Bekerosa
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CKOpOYCHb, PIBHEM aKTHBHOCTI, IIUKJIAMH CHY, Tomio. Lls iHdopmariis mMoxe
OyTH LIHHOI HE TUIBKKA IS KOHKPETHOI IIIOAWHHU, aje ¥ M JKapis,
CTpaxOBHUX KOMIIaHid 1 JikapeHb. TakuM 4YHMHOM, NHTaHHS BHOOpPY OiIbII
MIAXOASAIIOT0 CTpaXyBaHHS MOXXHa OYJIO BHPILIMTH B KOXHOMY OKPEMOMY
BHUIAAKY. BIiIKpUTUMH NHTaHHSIMH 3aIHIIAIOTHECS YAaCTKOBE BTOPTHEHHS Y
NPUBaTHE JKUTTS Ta BUKOPHCTaHHS O0cOOMCTOI iH(pOpMAIl CTPaxoBUMH
kommaHisMu. Big Data 3MiHSTE raimy3s, ajie ski OOMEXCHHS 1 TPaBHIIa MOXKYTh
OyTH NPUIHATI 3aJIMIIAIOTHCS Hapa3i HEB1IOMUM.

3. TenemenuuuHa.

Big Data Ta mTy4HUI iHTENEKT CTBOPEHI OJMH Ul OJHOTO 1 4yIOBO
MpamoloTh pazoM. be3 mTy4Horo iHTenekTy Oymno © BaXXKO 3pO3YyMITH,
mpoaHaiizyBatu i opranizyBatu Big Data. I 6e3 Big Data O6ymo 6 Baxko
pO3pOOHTH TpeHyBalbHI JaHi, SKi MPUCKOPIOIOTH IITYYHHU iHTENeKT. Kpim
JIOTIOMOTH B JOCITITHUIIBKIN MisUTBHOCTI JikapiB, Big Data i mTyuHmii iHTEIEeKT
BUKOPHCTOBYIOTBCSl ISl JIONATKIB y TeleMequuuHi. Taki 3acTOCYHKH 3
0COOMCTHM TOMIYHHKOM JAfOTh JIIOJSM, SIKi MArOTh XPOHIUHI 3aXBOPIOBAHHI,
MOXJIUBICTh OTPUMYBAaTH MEIUYHE KOHCYJBTYBaHHS 1 JOIOMOTY IIIOJHS.
Takok, 3a JOMOMOIO0 KX IHCTPYMEHTIB MEIUKaM JIErie 0OpoOIATH BEIHKI
JIaHi, IO CIPOIIYE TEICIIarHOCTUKY Ta 00CTEKECHHS.

Big Data 3MiHIOIOTH CHCTEMY OXOPOHH 30POB'Sl Ha Kpalie: JiKapi
MOXYTh TOYHO BUSBJIATH CTaH MAIIEHTIB, OTPUMYBATH PE3YJIbTATH JTOCIIIKCHb
Ha OIEepaTHUBHIN OCHOBI Ta aHamiyBaTu iX. Taki 3MIHM JIalOTh MOXIIUBICTBH
mpoAoBXKyBaTH edekrtuBHe nikyBaHHS. CIiBIpalsd HAYKOBI[IB MEAWYHHAX Ta
JOCITITHUIIBKUX TEHTPIB, JIIKAPSHb Ta IHIIMX MEIUYHUX KOMIIAHIA TO3BOJISIE
JOCSTTH TaKMX PE3yJIbTATIB AKICHO Ta MmBHIKO [1].

[MoTeHtian A BIAKPUTTS JaHUX MPO CTAH 3I0POB'S Ta 0OMIH BEITUKUME
JIAHUMH € BUCOKUM, ajie i BUKIMKH Ha HIISIXY J0 IIbOTO TaKOX BHCOKI. [lomryk
HOBHX MIIXOiB, IO BiIIOBINAlOTh K iHTEpecaM KOMIIAHIHM, Tak i aKTHBHIH
y4acTi CyCHUIBCTBA, € BXKIMBUM IJIsl TOTO, 11100 MPOKJIACTH HUISX 10 OajaHcy
MDK TIPO30pUM JOCTYIIOM [0 MJaHWUX OIS JOCHIJHWIBKAX IIed i
HIMPOKOMACINTA0HOI0 IHTErpaliclo 3 OJHOYACHWM 3aXHCTOM IPHBATHOCTI IO
BIJHOIIIEHHTO 10 IaIlicHTa.

3pemToro, MiKHAPOAHUM PETYISATOPHUM OpraHamMH y cdepi OXOpOHH
3I0pOB'ss HEOOXiTHO PO3POOUTH CIIJIBHY MOJITUKY Ta HOPMATHBHO-TIPABOBY
0azy, sika O miaTpUMyBajia 30aJlaHCOBAaHY IPOrpaMy 3aXUCTy IEPCOHAITBHHUX
JIAaHUX, OOMeXyBaja iX BHKOpUCTaHHS B Oi3Heci Ta HajaBaja 4YiTKY
iHpOpMaIil0 TPOMAACHKOCTi, JO3BOJIIOYM MpPH IHOMY JOCIIIHUIBKE Ta
KOMEpLiifHe BHKOPUCTAaHHS NaHUX. B I[bOMy € TOTEHIiaJ A MOKpaIleHHs
3I0pOB'St MITIBHOHIB JfoaeH [2].
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CIIMCOK BUKOPUCTAHOI JIITEPATYPU
1. Big Data 3minroe cucremy oxoponwu 3m0poB’st [Electronic resource] —
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2. BigkpuTi naHi B cucteMi 0XOpOHH 370poB’s abo who owns the data?
[Electronic resource] — URL: https://www.apteka.ua/article/574526

VK 303.732.4 Konapatenko B.M.!, Baxpymun B.€.2

BTPATHU MOTEHIIAJY BIZIHOBJIOBAHOI
EHEPTETHUKH B YKPATHI

Y pobomi nasedeno oenso nomyosicnocmeil CoOMAUHOI mMaA  GIMpPOBOT
eHepeemuku 6 Ykpaini 0o i nio uac eitinu. Haseoeni noKasHuKu 3pocmaHHs
meHOeHYill pO36UMKY COHSUHOI ma 8impoeoi eHepeemuKu 6 YKpaiui.

KirouoBi ciioBa: BiZHOBIIOBAJBHI JDKepena €Heprii, BITpOBa €HEpris,
COHSIYHA €HEeprisl, MOTeHIiall

AKTyanbHicTh., Cporogni OLIbIIE HIK TOCTPO CTOITH MpobieMa
MOIIYKY HOBHMX JDKEpEN EHeprii, mpu NbOMYy OcoONMBe MICIe 3aiMaroTh
HETPaAUIIHHI. 3HIKCHHS CHEPreTHYHOI 3aIeKHOCTI YKpalHH BiJ TPAaUIIIHHUAX
MAJMBHUAX PECYPCiB, MOMKIIMBE JIMIIE 33 JJOIIOMOTOI0 PO3BUTKY 1 BUKOPHCTaHHS
BJIACHOI aJbTEepHATHBHOI CGHEPreTHKH, sKa y SKOCTI MaluBa BHUKOPUCTOBYE
MiceBi pecypcu (OioeHeprermka), abo B3araji He MOTpedye MaIUBHOI
CKJIaJIOBOI (COHsYHA, BiTpoBa eHepreruka). IlinmucaBmm [lapuseky yromy
VYkpaina B3suia Ha ceOe meBHI 3000B’si3aHHS, a came: 3riqHo EHepreTHuHOl
crparerii Ykpainun Ha mepion no 2035 poky “besneka, eHeproedekTHBHICTD,
KOHKYPEHTOCIIPOMOXKHICT B3iTO 3a Liib pocsirtu 25% BJIE B BamoBomy
KiHIIEBOMY CHEPrOCIOKUBAHHI.

JloBO€HHUIT OTEeHLiaJ YKPAiHCHKOI eHePreTHKH

OaxiBusimu [acTnTyTy HAH V)paiam B crarti [1] mpoBeneHo orsn
CY4acHOT0 CTaHy BiJHOBJIIOBaHOI €HEPreTUKH B YKpaiHi 0, MiJ yac Ta Micis
BiiHH. Omxe, 3a maammu HKPEKII, cramom ma 31 rpymas 2021 poxy,
BCTaHOBJICHA TIOTY)KHICTh CEKTOPY BIJIHOBJIIOBAaHOI E€HEPreTHKH YKpaiHu
mocsarna 9655,9 MBT, BKIIOYHO 3 COHAYHHMH YCTAHOBKAMH ISl TIPHBATHUX
nomorocnoaapets (1CEC), a6o 8 450,8 MBT — 6e3 nCEC.

Ha mowatok 2022 poxy 3a 3arajbHOI0 BCTAHOBJICHOIO TOTYXHICTIO 3
B/JIE minepamu cepen ycix obnactelt Ykpainu (puc.l.l) e J[HinponerpoBcbka

! Crynent rpymu KHT-812m, HY «3anopisbka HomiTeXHiKa»
2 JloxTop (i3.-Mart. Hayk, ipodecop, HY «3anopizbka mosiTexHika»
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(1350,06 MBT), Xepconcbka (1139,65 MBT) i Mukosaiscbka obmacti (1121,16
MBT). Ha yci mi obnacti npunagae nonan 37,3% ycix moryxsocreii BJIE B
Vxpaini. lI{o cTocyerbcst piuHOTO MPHUPOCTY, TO HAWHOIIbLIE HOBUX 00’ €KTIB 3
BAE y 2021 poui Oyno mogano y MukonaiBebkiii (168,7MBT), Onecbkiit
(149,1 MBT), Xepconcskiit (145 MBT) Ta 3anopisbkiii obmactsax — 98,8 MBT.
3a3HauMMoO, IO caMe Il YOTHpU OO0NacTi, 30KpeMa, JIUPYIOTh U 3a
BCTaQHOBJICHOIO BITPOCHEPTETUYHOO IOTYKHICTHO

CEC BEC W BioEC
B CECa W MIEC i BiorasEC

6381.1

6075,7

4836,5

1000 108,7 ~me—

0 o84 Hm— 1032 — 106,53 - 1209
2018 2019 2020 2021

Pucynok 1 — JIunamika pocTy BcTaHOBJIEHOT OTYKHOCTI 00’ ekTiB BJIE, siki
MIPALIOIOTH 32 «3eleHnM) Tapudom, MBT
oxepeno: I'C «YBEA», HKPEKII, 2021

PucyHnok 2 — Beranosiena noryxsicts BJIE 3a obnactsiMmu MaTepuKOBOT
yacTHHU YKpainu cranoM Ha 2021 pik, MBT.
Kpyrosa miarpama: BCTaHOBJICHA BITPOCHEPreTHYHA MOTYKHICTh, MBT.
Moxepeno: I'C «YBEA», HKPEKII, 2021
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B 2021 poui uactka enekrpoeneprii, 3reHepoBanoi 3 BJIE, mocsria
8.1% abo 12.8 TBrrom, 3 sxkux 56% - 3a paxyHOK COHSYHOTO
BunpoMiHioBanHs, 33% - eHeprii BiTpy, mpaktuuHo 8% — 3a paxyHOK
criajroBaHHs Oiomacu Ta Giorasy i 3% mpuHILIOCS Ha Maiy TiPOCHEPTeTHKY.
3a 2021 pik Bcima enekrpoctanisiMu 3 BJIE Oyno BupoOmneno 12 804 min
kBteron, umctoi enekrpoeneprii, mo Ha 1941,9 mun kBterom ato 17,8%
TIEPEBHIIUIIO TOPIIIHI MOKA3HUKH:

— BEC VYkpainu Bupobmwin 3 866 mun xBteron abo Ha 614,4 miH
kBreron Oinbire y nopiBasHHI 3 2020 pokoMm, 10 CTAaHOBHUTSH 2,97% 3aranbsHOro
BUPOOHHIITBA EJIEKTPOEHEPTi;

— CEC Bupobwmm 7 670 mua xBterox abo 4,8%, mo na 1 065,4 muH
kBTeron Ginmbie oOcAry enekrpoeHeprii, BUpoOIeHOT 3a aHAJOTIYHMI Iepiof
2020 poxky;

Bupo6ruuTBO eneKTpoeneprii, Max KBTerog BcraHosneHa noTyHicTs, MBT

1209 *

W BEC
CEC (srmouro 3 dCEC) Bcworo
B MrEC 9 655,65

® bioras/6iomaca

7 670

7 586,35

PucyHnok 3 — BupoOHHIITBO €1eKTpOCHEprii Ta BCTAHOBJIEHA ITOTYXXHICTh
cexropy BJIE, o Buzax, cranom Ha kineub 2021 poky
Jxepeno: HEK «Yxkpeneproy, lepxeneproedexTuBHOCTi, 2021

ConsiuHa eHepreTruka. B VYkpaiHi iCHYIOTP OOCTaTHBO CHPHUATINBI
YMOBH ISl BUKOPHCTaHHS COHSYHOI eHeprii mo Bciii Tepuropii. 3a piBHEM
IHTEHCHBHOCTI COHSYHOI papianii (BUIPOMIHIOBaHHS) Ha TepuTopii YKpaiHu
BUAUISIOTh YOTHPW 30HW. HalBHUIII NOKa3HWKM 3aCTOCYBaHHS COHSYHHX
TEIJIOBUX YCTAHOBOK Y IiBAECHHUX o0yacTsx YKpaiHu — 7 MicsuiB (3 KBITHS 110
JKOBTEHB), B IBHIYHUX OOJIACTSIX — 5 MicAIiB (3 TpaBH IO BepeceHb) [2].

3a pe3yibpTaTaMd HayKOBUX JIOCIHIPKEHb, TEOPETHYHA BCTaHOBJICHA
notyxHicte CEC cranoButs 82 768 MBT, a piunumii moreHmiaix BHPOOITKY
enextpuuHoi eneprii CEC B VYkpaini craHoButh Onussko 100 mupa.
kBt ron/pik (Puc 1.4) [2].
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BiTpoeHepreTuka 3anumianacst Jpyrolo, Micisl COHSYHOT €HEPreTHKH, B
HauioHanbHOMY cekropi BJIE, 3a 3arajgpHOI0 BCTaHOBJIEHOIO TTOTYKHICTIO.

YacTtka BITPOEHEPreTHYHUX IOTYKHOCTEH,
ekcruryararito 'y 2021 pomi, ckmana 30,6% a6o 358,8 MBT, mo y 2,5 pasu
Oinbilie 00CATY HOBHX BITPOSHEPreTHUHHMX MOTY)XKHOCTEH, BBeaeHux y 2020
poui (1442 MBrT). TakuMm 4YHHOM, 3arajbHa BCTAHOBJEHA MOTYXHICTH
BITPOCHEPreTHYHOr0 ceKTopy Ha KiHeub 2021 poky craHoBuna 1 672,9 MBrT.
Jo moyatky mupokoMacmTabHOI BiifHH, B YKpaiHi «3€JIeHy» eIEeKTPOCHEPTio
rerepyBanu 34 Bitpoenekrpocraniii (BEC) a6o 699 BiTpoBux TypOiH, cepeans

[ 3arans it not enujan (x10°)
[l Texchinmnt notersian 107

[0 mouine Ho-exononiuranii
noresuan (10

ss

Cymapumit piasmit not enuian MBrron/pik

Pucynok 4 — CymapHuii pidHAI MOTEHIIa)l COHAYHOI eHeprii Ha TepuTopii

OIMHWYHA MOTY)KHICTh SIKUX CTaHOBHUTH 3,5 MBT.[1]

LB o e

7.
8.
9.

10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Pucynok 5 — BiTpoBi cranuii Ykpaiau cranom Ha kinenps 2021 poxy

At

Bitpotypbina Bonus, Kuiscsxa obn.
BEC Crapuit Cam6ip 1. JlbsiscbKa 061,
BEC Crapwit Cam6ip 2. Jlbsiscbka 06n.
36opiscuka BEC, TepHoninscoeka o6n.

. BEC Bioenepronpoaykr, TepHoninbcoKa o6n.

BEC Wesuenxose-1 (nepwa vepea),
Isamo-DparKiscoKa obn.

BEC Osin Bing, Opecoxa o6n.
Quictposcoka BEC, Opecsra 06n.
BEC tOmHe Enepai, Onecora o6n.

Bitpanui napk Ouaxiscokuin,Mukonaiscoka obn.
BiTpaxui napk bnarogatHui, Mukonaiscoka 06n.

ﬁ%
2%50734

10) N1 27
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23. Cwusacbka BEC (2006 p), XepcoHcbra obn.

BivpsHuii napk NPUHOPHOMOPCHHMH, Muonaiachsa o6n.  24. Cvsackka BEC (2019 ), Xepcoricska o6n.

Bivpanwii napk Misgenruis, Muxonaiacska o6n.
Bitpauuit napk LLiacnuawis, Muxonaiacewa o6n,
Bivpanwii napk (Usuawuii, Musonaiacsxa o6n.

BEC «TOB Civra Enepai», Muonaiscoxa o6n.

Hosopociiiceka BEC, Xepconcbra obn.
BEC Crasku, Xepcomcbra 06n.

BEC beperosa, XepcoHcbra 06n.
Hosorpoiuska BEC, Xepcokcsia o6n
Osep'Aiscxa BEC, Xepcorcska o6,
Muprencsia BEC, Xepconcsxa obn.

25. Borieacbka BEC, 3anopi3bka 06n.

26. BEC Mpumopcska 1, 3anopizbka 06n.

27. BEC Mpumopcexa 2, 3anopiaska o6n.

28. Opniscora BEC, 3anopisbka o6n.

29. 3anopisbka BEC, 3anopisbka 06n.

30. Hpamatopceka BEC, [loneuska obn.

31. BEO Bitpoerepronpom, [loHeubka o6n.

32. Birpsnuit napk Hosoa3oscbkui, loreuska o6n.

33. Bitpanuit napk KpacHogoHcskui, /lyrancea obn.

34. BiTpauit napk JIVIVriHCoKuii, Slvraxcoxa obn.
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Brpatn nortenuiany min vac BifiHm. CepHo3HUM BUKIMKOM JUIS
VYkpainu € mmpokomacmtabae BroprueHas PO B Ykpainy. MacosaHi o6cTpinn
YKpaiHCBKOI eHepreTu4Hoi iHppacTpyKTypH TpUBAIOTH Bij >KOBTHs 2022 poKy.
3a ocraHHI pokH YKpaiHi BAAIOCS AOCATTH 3HAUYHUX PE3yJbTATIB Y PO3BUTKY
BIZIHOBIIIOBAaHOI €HEPreTHKH B CEKTOpaxX COHAYHOI Ta BITPOBOI E€HEPTETHKH.
Jlume Ha moyatok 2022 poky 1l BCTAHOBJICHA MOTYXHICTh CYKYITHO cKjiaia 9,6
I'Br (puc.1.1) MmoBipHo, Temmu ii posBuTKy # Hamam pocnu 6, aGu He
«CycCiZICbKe» BTOPIHEHHSL.

Ax 3azHavanoce Bume (puc 1.1; 1.2), mepeBakHa OUIBIIICTH
BCTaHOBJICHMX Hapa3i B KpaiHi 00’€KTIB BIHOBIIOBAHOI CHEPIrETHKH,
30CepeKeH]l y MIBICHHWX Ta IMIBICHHO-CXIMHUX 00JacTaXx VYKpaiHw, e
0e3ynmMHHO ToOwaThCsl aKTHBHI OoioBi xii abo wmi Tteputopii Ykpainu
3HaXOATHCSI THMYACOBO OKYTIOBAHUMH.

3a maamMH YKpaiHCBKOI BITPOCHEPTETHYHOI acolliamii, 3 IOYaTKy
MMPOKO  MacmTabHoi  BiiHM B YKpaiHi 3ynuHeHo TmoHax  3/4
BITPOEHEPTETUYHUX TIOTYKHOCTEH, ToOTO 3 3arampHEX | 673 MBT, Hapasi He
npairoe 6mu3pko 1 462 MBT ykpaincekux BEC, a 5 BitpoBuX TypOiH B
XepcoHChKil oOmacTi, 1O BCTaHOBJIEHI Ha MupHeHChKil, CuBachkiii Ta
HoBoTpoinpKiii  BITpOENEKTPOCTAHIIAX, CHOTOAHI € 3HUIIEHUMH. Yepes
nomkopkeHast 330 kBt miHil enekrponepenadi B MeniTomomi He MpaIfoloTh
Takok Maibke 600 MBT BITpOCHEPTeTHYHHX TMOTYKHOCTEH y 3armopi3bKii
obmacri. [1].

3a cnoBaMu MiHICTpa eHepreTwku |epmana [amymieHka B iHTEpB’IO
KaHaiy "Mu — Ykpaina", uepe3 Te, 110 OCHOBHA YaCTHHA 3€J€HOI €HEepPreTUKU
poO3TamIoByBalach Ha MiBJHI, II BTpaTH Hapa3i € HaWOUIBIINMH. BUBEACHO 3
excrutyatanii 90% "Bitpy" Ta 45-50% "conus" [3].

BucHoBkm. "11% yciel eHepreTMku 10 MOYATKy IOBHOMACIITaOHOT
BIfHM CTaHOBHJIA caMe 3€JieHa EHEepreTHka. YKpaiHa Maibke IIOBHICTIO
BTpaTHJa MOXIIMBOCTI T'€HEPYBATH €HEPrilo 3a JOIMOMOrOK BITpY, a BTpaTH B
COHSAYHIA eHepreTuni CcTaHOBIATH g0 50%. IlpmumHOI0 1BOrO CTama
noBHoMacmTabHa BiliHa P® mpotm VYkpainm 1, 30Kpema, OKymaris
POCifiCbKUMHM BiiCHKaMH ITiBAEHHHUX PErioHiB kpainu [3].

CIIMCOK BUKOPUCTAHOI JIITEPATYPH
1. Cekrop BiAHOBIIOBaHOI €HEPreTHKH YKpaiHW 10, Iix 4ac Ta Micis
BiiiHu, PasymkoB 1ienTp, https://razumkov.org.ua/statti/sektor-vidnovlyuvanoyi-
energetyky-ukrayiny-do-pid-chas-ta-pislya-viyny
2. BignosnroBaHni ;mkepena eneprii / 3a pen. C.O. Kynpi. —
Kuis: IncturyT BigaOBIOBaHOi eHepreTrkn HAHY, 2020. —392 c.
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— https://saee.gov.ua/uk/ae/windenergy (BitpoeHepreTrka)

— https://saee.gov.ua/uk/ae/sunenergy (eHepris COHLIs)

VJIK 004.932 Ieperaruii B.O., Tepemenxo E.B.?

OIITHKA BPOXXKAMHOCTI COHSIIITHUKIB 3A
®OTO30BPAKEHHSAM 2D

CrBopeHHs mH(POBHX MOMENEH pPOCIUH € aKTyalbHOIO 33/1a4ei0 B
arpapHiii Hayni. Po3ymiHHS MeXxaHi3My 3alMJICHHS 1 3pOCTaHHS POCIHMH TPae
BEINYE3HE GKOHOMIYHE 3HA4yeHHs. SIKIO BUEHMM BJACTHCS BIACTE)XYBATH Ll
NpPOLECH, BOHM 3MOXYTh OUIBII TOYHO TIPOTHO3YBAaTH BPOXKAWHOCTI
MPOMHUCIIOBHX KynbTyp. KpiM Toro, 6araro TpaB i1 37makiB J0Ci HEIOCTaTHHO
BHBYCHI, 00 IOCTIIHUKAM CKIAJHO pPO3i0paTH X Ha CKIAJOBI YaCTHUHH i
BUBYHUTH KOXHY OKpemMo. OOMH 3 METOHIB pO3B’si3aHHS Ii€i mpobieMu €
CTBOPEHHA MU(PPOBUX MOJEIIEH POCIHH Ta iXHBOTO PO3BUTKY. MeTo0 poboTH €
pO3poOKa mporpaMHUX 3aco0iB Ul 3HAXODKEHHsSI TEXHIYHMX XapaKTEePHUCTHK
POCIIMH COHSIIHHUKY Ta CTBOPEHHS IX MOJeliel 3a 300paxeHHsIM. Pesynbratom
CTBOPEHHOTO  3aCTOCYHKY €  MOJJIMBICTH  aBTOMAaTW3yBaTH  OIUHKY
MPOXYKTUBHOCTI COHsYHOI mpoaykuii 3a QotorpadisiMu 06araToKBITKOBOrO
KOIIIMKA COHALIHMKA. Y HaHiil poOoTi BUKOpucTOBYBanack 0idmoreka OpenCV
Ha MoBI nporpamyBanHs Python [1]. Bona € oxniero 3 Haiikpammx 0i67ai0TeK
U1t 00poOKH Ta poOOTH 3 300paKeHHSMH 1 Bifleo. 3aCTOCYHOK Mae MpUAMaTH
300pakeHHs1, Imicis 4oro oopobusary Horo. s oOpoOku Oysi0 BUKOPHUCTAHO 2
¢binpTpu, oguH 3 GiomioTekn s meperBopeHHs BGR-300pakennss B HSV-
300pakeHHs, 00 OYJI0 JIermie 3HaXOJUTH MOTPiOHI KOJIBOPH Ta iHIIHMN (iIBTp-
MacKa JyIs 3HaXO/DKEHHS )KOBTOTO KOIbopy[2,3].

! Crynenr rpynu KHT-810cm, HY «3amopi3bka momiTexHika»
2 Tou. ka. CAOM, HY «3anopi3pka momiTexHika»
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Pucynok 1 — Pe3ysbrat 00poOKu 300paxeHHs

HactynmHuM KpOKOM 3HAXOIUMO OOJNACTh HAHOIIBIIOTO CKYMUCHHS
JKOBTHX TOYOK Ta 3HAXOAMMO iX KUTBbKIiCTH B Iiif obmacti (puc.l). Pesympratu
AQHAJTITUYHUX PO3paxyHKIB Ta pe3yJbTaTiB, € OTPUMaHMX MpU 0OpoOIi
300pakeHHs, MPEACTaBIeHO B Taba. 1. MakcumanbHa moxuOka 6,3%, cepemus
3,2%, 0 € JOITyCTUMOIO ISl IIOCTABIICHOT 3a/1a4i.

Tabmunst 1 — [TopiBHAHHS OTpUMaHUX PE3yJIbTATIB

Ne recty | OTpumane 3Ha4eHHs [Noxubxa, %
IIporpamuo, mrt AHANITHYHO, T
1 1767 1808 2,3
2 1838 1962 6,3
3 1869 1981 5,6
4 1591 1624 2,0
5 1496 1519 1,5
6 1273 1306 2,5
7 1515 1549 2,2
8 1438 1456 1,2
9 1846 1932 4,5

Ha nmepmiomy erami CTBOPEHHS €IEKTPOHHOI MOJENi POCIMHHU
3acrocoByBanucst 2D 300pakeHHs. HacTymHuM eramoMm  3alulaHOBaHO
po3risiHyTH 00’ekT B 3D mpoctopi. s Ounbin AeTaqbHOI MOJAENTI MOTPIOHO
JIEKiTbKa 300pakeHb OJTHOTO 00°€KTa 3 PI3HUX paKypciB, a0o HaBiTh Bifeo. s
CIPOLIEHHsS] TpOIecy 3allJIAHOBAHO CTBOPEHHS JOJATKy, SKHH 3/1aTeH
00pobmsITH TOTOKOBY 3HOMKY B 3D Moenb, Ta OWiHIOBAaTH 3a/1aHi ITapaMeTpu.
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PobGora BuKOHaHa B paMmKax JOrOBOpY IIpO CHIBPOOITHHUTBO MiX
Incturyrom omiianx kynetyp HAAHY T1a HY «3amopispka momiTexHiKay,
HAP 0121U113264 «P0o3BUTOK METOIIB JOCTIKCHHS CKJIaIHHX COIiajIbHO-
C€KOHOMIYHUX CHCTEM Ha OCHOBI IHTEIEKTyalbHUX TeXHOIOTiH» (2021-2024pp)
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im. O. M. BekeroBa. — Xapkis : XHYMI im. O. M. Bekerosa, 2015. — 75 c.

3. Forsuh R. Computer Vision: A Modern Approach (2nd Edition) / R.
Forsuh, J. Polce - Person, 2011. - 982 c.

YK 004:33 ITiminkos O.B.

MEPCIIEKTHUBHU PO3BUTKY ABTOMATU3AIIL
EJEKTPOHHOI BIP)KOBOI TOPI'IBJII

TopriBng Ha pi3HEX (IHAHCOBUX pPHHKAX IIOCTIHHO TOB'A3aHa 3
0e3iu4i0 pi3HOMaHITHUX PU3HKIB, cepell SKUX HANTOJOBHIMIMKA - 1€ PH3HK
3pOOUTH IOMIIIKY TIPH YXBaJCHHI TOPTOBOTO PIillIEHHS, III0 MOXE IPUBECTU 10
¢inaHcoBUX BTpar. Mpis KOXXKHOTO Tpeijepa — BCTAaHOBHTH 3aMicTh cebe
TOProBOro po0oTa, KMl 3aBXau OyJie MpaloBaTh YiTKO, BIpHO, 0€3 MOMHIIOK,
0e3 JTFOCHKOT JKaliOHOCTI Ta HETEPITiHHSL.

Cepen TpeiiaepiB BBaXKaeThCs, 110 HAHOUIBINY JTIKBIAHICTH Ma€ PHHOK
Forex Tak sk, Ha BiAMiHY BiJl iHIIUX PWHKIB, BIH O3BOJsIE TOpryBatu 24
roauHu Ha 100y. ToMy IOCTaTHBO BeJIMKa KUIBKICTh TpEHIepiB HaAMararoThCst
CTBOPHUTH TOPTOBi pOOOTH came JUTS TOPTiBIIi Ha BATIOTHOMY PHHKY.

CyuyacHi iHdopmaniiiHi TexHoNorii € mpuBaOIMBUMM IJIsI CTBOPECHHS
TOPrOBUX pPOOOTIB. BIIBLIICTh NPUXWIGHUKIB aBTOMAaTHYHOTO TPEHAMHIY,
HaiyacTile Ha BATIOTHHUX 1apax BIATOYYIOTH CBOI HABUYKH.

Kiientcrki Tepminanu MetaTrader 4 ta MetaTrader 5 [1] cnemianbHO
pO3pobIIeHi ISl 3pyYHOTO CTBOPEHHS aBTOMAaTHYHHUX TOPTOBUX CHCTEM, aie
IpyU 1IbOMY iX iHTEepdeiic nyke NpoyMaHuil Ta 3py4HUI 1 JUIS pydHOT TOPTiBIIi.

3ycTpidaeTbcs 0arato pi3HUX MIAXOMIB 10 TOOYZOBH aBTOMAaTHYHOL
TOProBOI CUCTEMH, ajie BUALIMMO JIMIIE JeKIJIbKa OCHOBHHUX 3 HUX.

! Crynent rpymn M KomnH 2022-1, XHYMI imeni O. M. Bekerosa
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Iepmmit miaxix — wMareMaTwuHWiA. BiH 3acHOBaHME Ha crpoOi
CTBOPEHHS yHiBEepCaIbHOI (OpPMYINH, sIKa BpaxoBye Oe3id pi3sHUX YNHHHKIB.
Takuit migxix 0a3yeThcss HAa TBEPIili BIIEBHEHOCTI, 10 B OCHOBI IOBEHIHKH
KOJIMBAHHS I[iH JIGKUTh SKaCh MOJENb, SIKYy TOTPIOHO migiOpaTH Ha OCHOBI
ICHYIOUHX ICTOPHYHHX JaHUX.

Jpyrwuii nigxig 6epe 3a OCHOBY BUBUEHHS 3aKOHOMIpHOCTEH puHKY. [Ipu
BOMY, Tpeiiep He pOOUTH KOTHHUX CIpoO 3pO3yMiTH, YOMY IliHA 3pocTae abo
nanae. IlepeBara 1pbOro migxody Imojsira€ B TOMY, LIO BiH HE BUMAarae
0COOJIMBUX HAaBMYOK Ta NOTIMOJICHHX 3HAHb MAaTEMaTHKH.

Taxuii migXina HaHOUTBII 3pO3YMIIHIL Ta 3pYYHUH JUIsl HABUYAHHS TOPTIBII
Ha puHKY. Halfyacrimme came HOro BHKOPHCTOBYIOTh HOBadkH. Hemomixom
MiAXOMy € HEeOOXimHICTh TMOCTIHHO TepeOyBath OuLIs KOMITIOTepa Ta
BIJICTE)XYBaTH yCi HEOOXiHI IHCTPYMEHTH Ha €KpaHi MOHITOpa.

UYepes neskuil wac, Tpelaep TOYMHAE 3aMUCIIOBATUCS  HaJ
aBTOMATHU3AIli€l0 TOPrOBUX IPOIECIB, ajle BHHHKAE IpoOiieMa — CKIAIHICTh
(opmarizamii TOProBUX MpaBWI TpH CHpoOi MEepeHeCTH TOProBi IpaBMIiIa
MOBOIO AJITOPHUTMIB.

Tperiit miaxia 3acHOBaHMiA Ha crpoOi MpaIfoBaTH Ha OCHOBI HEHPOHHUX
MEpex 3a JOIOMOIOI0 IOTOBHX IHCTPYMEHTIB, sIKi IIMPOKO HpEACTABJICHI Ha
PHHKY y CIIeliali3oBaHOMy MPOrpaMHOMY 3a0e3ledeHH] Ta B MaTeMaTH4YHUX
nmakerax. BymiBHMITBO CBO€i BIAacHOI aBTOMATH4HOI TOProBOi CHCTEMH i3
3aCTOCYBAHHSIM €JIEMEHTIB IITYYHOTO IHTEJNEKTY € JyXe [iKaBuUM 1
3aXOIUTIOIOYUM 3aBIaHHAM HaBITh IS HOBAuKiB, OCKUIBKM HE BHMarae Hi
rIMOOKOT MareMaTHM4YHOI ITJrOTOBKH, Hi JIOCBiy NpOrpaMyBaHHsS — BCE
POOHTEHCS 3a JOTIOMOTOI0 Bi3yaJIbHUX 3aC0O0iB.

Bin Tpelimepa B mpoMy BHIAIKy HEOOXigHO MaTth 0Oa30Be 3HAHHA
IHAMKATOPIB TEXHIYHOTO aHaJi3y, YMIHHS MiATOTYBAaTH HEOOXiJHI LiHOBI JaHi
Ta HaBHYKH POOOTH 3 KOHKPETHHM MAKETOM POOOTH 3 HEHPOHHHMH MEpEKaMH.
['0/I0BHUM HENOJIIKOM TaKoro MiAXOAy € Te, 1[0 OTPUMAaHMN 3a JOINOMOTOI0
CIeMiai30BaHuX IHCTPYMEHTIB pOOOTH 3 HEHPOHHUMH MepeXaMH TOPrOBHH
aBTOMAT MPAIIOE 3a CBOEK mporpamoro. [IpuHIuUmu Horo pobOTH HEBimOMi
TpeWaepy, i He MOXKHA B 3arajJbHOMY BHIAJKYy IEpeI0adynTH, sika (a3a pHHKY
oMy He cro1o0aeThCsl.

UeTBepTHH MiJIXia 9aCTO BUKOPUCTOBYIOTH MTPOrPaMiCTH - BOHH Bipasy
MOYHMHAIOTH IHMCATH TOProBOrOo poOoTa HE BUTpayalOYd 4dYac Ha pydHY
TOpriBito. Y mporieci poOOTH BiH OTPUMY€E 0arato KOPHCHOTO JTOCBimy. AJie
IpH IHOMY MPOTPAaMICT BHUTpadae BEIUKY KIUIBKICTh Wacy Oe3 TapaHrii, o
HanucaHuil poOOT BUSBHUTHCS NPHUOYTKOBMM. A SKIIO BiH 3aX04e HamucaTé
IHIIy TOPTOBENBHY CHUCTEMY, TO MOTPiOHO 3HOBY 3 HYJS BCE IMepeOyqOBYBaTH
Ta po30MpaTucs 3 HOBUMH HEMHUHYYHMH IIOMUJIKAMH ITPOTrPaMyBaHHSI.
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[T'siTmit wwIsAX - copoOyBaTH KyNUTH FOTOBY TOPrOBY CHCTEMY Y BHUIJISII
TOProBOro podoTa i TOpryBatH 3a ioro momomororo. [Ipu oMy cam Tpeiiaep
BUCTYIIA€ OINEpaTopoM. Takuil BapiaHT CYTTE€BO €KOHOMHTbH 4ac i JI03BOJISE
BiJjpa3y MOYaTH TOPTIBIIO. AJie TOJOBHHUN HEMOJIK TAKOro MiAXOAY IOJirae B
TOMy, LIO TpeWJep He 3Hae€, K MNpaloe el TOproBUi poOOT i Ha SKUX
MPUHIIMIAX BiH MO0y I0BaHUK.

KokeH 3 m'sTH ommcaHWX IiIXOMIB MAae€ CBOI MEpeBard Ta BiIIOBimae
CBOEMY TUILy Tpeiiaepa.

Jns toro mo6 HamucaTh aBTOMAaTHYHY TOPrOBY CHCTEMY, Tpewnepy
NMOTPiOHI HAaBMYKK MPOTpaMyBaHHS Ta 3HAHHSA BCIX TOHKOLIIB 00pOOKH
TOPTOBHUX 3amuTiB [2]. Asle Ha mepIIoMy eTarti MOXHa PO3II0YaTH 3HAHOMCTBO 3
YK€ TOTOBHMH €KCIIEpTaMH — TOPrOBUMH poboTamMu 13 OE€3KOIITOBHOI
6iomioTekn. [l 1bOTO HEOOXiMHO 3aBAHTXKHUTH OyAb-IKHH EKCIepT
(ToproBuii poOOT), TMICIAI HYOro 3aMyCTUTH HOrO0 B TeCTepi CTpaTerii
kiieHTchkoro Tepminany MetaTrader 4 abo MetaTrader 5.

baxaHo TakMM [UIIXOM MJOCHIIUTH KUIbKA KIACHYHUX TOPTOBHX
cTparerii Ha pi3HMX MUUISSHKAaX ICTOpil Ta Ha pi3HUX IHCTpyMeHTax. Taka
oOKaTKa B TecTepi MOXE BHSIBUTHCS XOPOIIUM HIETUICHHSM Ha MalOyTHE Bif
IIpUnacyBaHHs TOPrOBOI CUCTEMHM i/l KOHKPETHY iCTODIIO i JOIOMOKE Kpare
PO3YMITH CyTh TPEHIOBHX 1 KOHTPTPEHIOBUX CHCTEM.

HactymHuM KpOoKOM MOXKE CTaTH CTBOPEHHS OLIBbII CKJIQJHUX TOPTOBUX
CHUCTEM Ha OCHOBI KOMOiHAIIIl iCHYFOUHX MPOCTHX CHUTHANIB 3 Habopy MaiicTpa
MQLS5. Ie moxxHa 3poOUTH, 1€ HE BIAIOYWCH IO MporpamyBaHHs. Tpeinep
HaBYITbCS 3 YChOro HaOOpy BXIJHHMX IapaMeTpiB BUSIBIITH camMe Ti, IO
BIUIMBAIOTH HAa CHCTEMY TOPTIBJIi, He OepydH A0 yBaru APYTOPsAHI MapaMeTpH,
SKi 3a0MparoTh Yac TpH ONTHMi3amlii, aje He BIUIMBAIOTH HA caMy JIOTIKY
CHCTEMH.

Jns mporpamyBaHHS TOProBOro poOoTa HEOOXiHO 3HaTH MOBY
nporpamyBands MQL4 abo MQLS. TyT Takox MOXKJIMBO KiJIbKa BapiaHTIB.

[o-mepre, HeoOXimHO PO3iOpaTH KibKa B)XKE TOTOBUX TOPTIBEITBHUX
poboTiB 3a omyOmikoBaHMMH B Mepexi Internet craTTsaMu, mo0 Kparie
PO3YMITH TOHKOIIII TPOrpaMyBaHHSL.

[o-mpyre, MoxHa 3HAaWTH BIJNOBiAP Ha pi3HOMaHITHHX (opymax
MQL4.community abo MQLS.community, SKII0 caMOCTIHHO HE BUXOJWUTH
po3iOpartucs B IEBHUX MOMEHTAX.

ITo-TpeTe, Tpeiimep MOKEe 3aMOBUTH JOOMPAIIOBAHHSI ab0 PO3POOKY
pamHMKa 4M iHaUKaTopa y cepBici Pobora, SKIIO 3 SIKMXOCh NMPUYMH HE MOXE
3pOOUTH MTOTPiIOHY MPOrpamMmy CaMoOCTIHHO.
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Kpim Toro, 3HaHHS MOBH NpOrpaMyBaHHs Ha 0a30BOMY piBHI JJO3BOJIUTH
Tpelaepy 3roJoM CaMOMY BHOCHTH JpiOHI BHIIpaBIE€HHS Ta 3MIiHH [0
OTPHUMAHOT0 KOJIy BXKE IiCJIs 3aBEPILEHHS POOOTH.

[podeciiinuit Tpeitnep, skuit Toprye B poOouMii 4ac, NPOBOAUTH 3a
MOHITOpPOM 0arato TOJWH B OYiKYBaHHI BIAJIOTO MOMEHTY JJS 3IiiCHCHHS
YroJiH, 1 BIH HE 3aBXKI1 MOXKE OyTH YBOKHHM.

Bimpmmicts TpeiinepiB MpUXOAWUTH MO JYMKH, IO YacTo iX Mil mpH
TOPriBJIi TMOPYUIYIOTh X BIIACHI TOpPromi mpaBmwia. Hexalt He Bci TOPro.i
CHCTEMH MOXKHAa aBTOMATH3YBaTH, aJile HAaBITh JJIA HUX Yy OUIBIIOCTI BHITAIKIB
MOXHA CTBOPUTH JIOTIOMDKHI IHCTPYMEHTH SK I1HJMKAaTOPH, aHATITHYHI
CUCTEMH Ta (HDLTHTPH MOMUIKOBUX CHUTHAIIIB.

CIIMCOK BUKOPUCTAHOI JIITEPATYPU
1. RoboForex [Emekrponnmii pecypc]. — Pexum mocrymy:
https://www.roboforex.ua/forex-trading/platforms/metatrader5-mt5/.
2. ®inancoBa ennukinonenis| Enexrponnuii pecypc]. — Pexxnm moctymy :
https://ua.nesrakonk.ru/autotrading/.

YIK 519.171.2 Cipenxo P. C.}, Tepemenko E. B.?
ITOPIBHSIHHS AJITOPUTMIB BI3YAJII3AHIT I'PA®IB

[TpoGniema, sik Kpare BizyamisyBaTu rpad), € aKTyaJbHOIO W NMpUBEpPTAE
yBary. 3ajada BHOOpY HaHKpamioro airoputMmy Bidyamizauii rpadiB e
OaraTokpuTepiaabHOI0. BuOip Hallkpamoro aaropuTMy 3ajeKUTh BiJ TOTO, SKi
ocobmuBocTi rpada HEoOXimHO BUAUTUTH. lle MOXyTh OyTH NHEBHI acCIEKTU
CTPYKTypH camoro rpada, TeBHI MipH IIEHTPAIBHOCTI YH 3HAYYIIOCTI,
€CTeTHYHI NpUHIMIHM a0o BaXiMBI arpuOyTH BepiIMH 4M pebep. Mertoro
poOOTH € JOCHIDKEHHS HaAHOUIBII MOMyNSPHUX aQJTOPUTMIB Bisyaiizarii
rpagiB. 3a pe3ynbTaTaMH IPOEKTY MOXKHA CKJIACTH YSBICHHS TIPO Te, SIKi
ITOPUTMH Bi3yalli3yIOTh rpad, JOTPUMYIOYHCH HAHOLIBIIT MOXKIHUBOT KUTBKOCTI
SCTeTUYHUX TPUHIHUIIB, SKi Bi3yali3yloTh rpad 3a HalMEHITY KiTbKIiCTh Yacy
Ta SIKIi MOXYTh Bi3yalidyBaTH rpad) 3 HaWOUIBIIOIO KUIBKICTIO BEPUIMH Ta
pebep. Ilpm Bizyamizamii rpadiB mOTpiOHO BpaxoByBaTH pi3HI IpaBWiIa Ta
npuHuun.  Hampuknan, remranbT-MpUHOMI — OJIM3BKOCTI:  BY3JIH,  SIKi
po3TamoBaHi OJU3BKO OUH J0 OTHOTO, IHTEPIPETYBAaTUMYTHCS KOPHCTYBadeM
SK CIIPaBXXHIHA 3B'30K HE3aJICKHO BiJ TOro, 4d BiH icHye. lle o3Hawae, 1o

1 Crynenr rpynu KHT-810cm, HY «3anopi3pka nomiTexHika»
2 lou. ka. CAOM, HY «3amopi3bka momitexHika»
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po3TalryBaHHs BEpLIMH Ta pedep CUIIBHO BIUIMBAaE Ha Te, SIK KOPHUCTyBau
cnpuiiMae B3a€MO3B'SI3KM Ha 300pakeHHI. Xopomia Bizyallizailisi MOXe
MOKaszaTH, 4u € B rpadi KilacTepu, MOCTH, JOIOMOXKE BU3HAYMTH YH € BiH
OJTHODIZITHUM, YW MOXJMBO BIH 3JMBA€ThCS B OJAHY TPYAKY IO SKOTOCh
TOJIOBHOTO [EHTpY TsoKiHHA. Kiacwuni migxoam Bisyamizamii  rpadis
3aCTOCOBYIOTh Ha0ip TNpaBWi, SKi CTBOPIOIOTH €CTETHYHI MPEICTABICHHS
rpadiB Taki SK MIHIMYM TMEpeTHHIB pebep, cUMeTpis Tpady, MTpUOTU3HO
OJIHAKOBa JIOBXXMHA pebep, pPIBHOMIPHUH pO3MOJAUI BepUIMH. Y LBOMY
KOHTEKCTI eCTETHKa IIOB'3aHa 3 MOJINIIEHHSIM YHTa0eIbHOCTI Tpada s
KopucTyBaya. [IpaBmiIbHI €CTETHMYHI BJIACTHBOCTI IIOBHHHI 3a0e3redyBaTH
epexTHBHImE BimoOpakeHHA Tpada Ta MO3BOISATH KOPHUCTYBAdeBi JIETKO
CpuiiMaTH TOMOJNOTIYHY CTpYKTYpy TIpada [1]. JoTpuMaHHS eCTETHYHUX
MIPaBUII € CKIAJHOIO 3aJ1a4el0 uepe3 iXHill KOHKypEeHTHUH XapaKTep, OCKiIbKU
JUISl JOCSITHEHHSI OJJHOTO YacTo MOTPiOHO 37aMaTd iHMmMi. 3 OCHOBHHX THIIIB
Bizyamizauii rpagiB MOXXKHa BUAUIMTH Taki: CHJIOBI aJrOpPUTMH; €HEPreTHYHI
AITOPUTMH;, AITOPUTMHU 3MCEHIICHHS po3MipHOCcTi. Y Tabn.l mpexacraBieHO
MOPIBHAHHS AJITOPUTMIB Bisyaunizauii rpadiB 3a KpUTEpisiMH €CTETHYHOCTI,
MIBUIKOMIEI0 Ta 6a)KaHOIO MOTY>KHICTIO MHOYKHH BEPIITUH Ta pedep.

BucHoBku: cepen  pO3MISSHYTHX —alrOpHTMIB  Bizyamizauii rpada
HaWKpaIM 3 TOYKH 30py €CTETHKU BHUSBUBCS AJITOPUTM MOTIUONIEHHs rpada.
Haiiommwkunmu 10 HBOro Oymm anroputMu Pproxtepmana-PeliHrombna Ta
JeBincona-Xaperna.

Tabmunst 1 — [opiBHAHHS aJIrOpUTMIB Bi3yauizalii rpadis

IMpunnumny nodynosu rpadikis
IIpu-
GIU3HO pi baxanuit
AJropuT™ MBuakois MiniMym Cunmer- oJIHa- |BHO” posmip
. . MipHuUi
NEPETUHIB pist KOBa . rpada
eoep rpady JIOB- posmoaut
p BEPILIHH
KHUHA
pebep
1 2 3 4 5 6 7
50 BepMH
lnca I[OCTaTHBOu ) + + ) Ta 6azoBa
e(eKTHBHUIT CTPYKTypa
rpady
OproxTepmana- HocTatHpo + + + + 100
Pelinronsna IBUJIKAH BEpUINH
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IIponorkenus Tabmui 1

1 2 31415 6 7
Beuki rpadu
IMornubnenus rpacda HIBuammii Hixxk OP + |+ |+ + (6imbure 100
BEpILIKH)
Kamann-Kasai .
He my»xe mBuaxuit - + - - 30 BepumH
. . . o 60
Jeincona-Xapena 3aHa/TO MOBUIBHUHI + - + + -
Xapen-Kopen . HOHim !
Jyxe MBUAKAN - - - - MinbHOHY
BEpIIHH

HalimBumumii anroputM HaJISKUTH J0 KIacy ajJrOPUTMIB 3MEHIIECHHS
po3mipHOCTI, a came anroput™M Xapena-Kopena. Takox mel anroputM 31aTeH
00pobisiT Tpadhm 3 HaAHOUIBIIOI KUIBKICTIO BepumiMH Ta pedep (Oinbiie
MIJTBHOHY).

CIIUCOK BUKOPUCTAHOI JIITEPATYPU
1. Tunkelang D. A practical approach to drawing undirected graphs.
Carnegie Mellon University, Pittsburgh, PA, USA. 1994,

VIK 624.04 Crpixaxos O. M.}, Bparepceka H. M.2

3D-CKAHYBAHHS BY/IIBEJIb TA THIIAX IHKEHEPHUX
CIIOPY ]|

Haiikpammii cnoci6 moOyayBaTd MakcuMaibHO TO4YHY 3D Mopmens
ckiaaHoro 00’exra — ne 3D-ckanyBanHs. 3aBsku 3D ckanepy ¢isuuna popma
npeaMera Oyae TOYHO nepenana B 1y poBoMy Burisiai1]. 3aBasku cydacHUM
TEXHOJIOTISIM JIa3epHE CKaHYBAaHHS CTA€ 1/IeaJJbHUM BapiaHTOM JJIsl BUPIIIEHHS
NUTaHb Mpu OyJIBHUITBI, KOHTpoJdi Ta mpoekryBanHi. Hami ¢axisui TOB
«CMaptreo», BXKE OCBOINM Ta 3aCTOCOBYIOTh UISI T€OJIE3MYHHMX IOCIIIKEHB
meronu 3D-ckanyBanHs y Kuesi ta Ykpaini[2].

CriocTepexeHHS 3a JOMOMOTOI0 CHCTeM 37 CKaHyBaHHS JIETKO
BUDILIYIOTh 3aBAAHHS Il 4Yac MIATOTOBKM JIO KalliTaJIbHOIO PEMOHTY YH
PEKOHCTPYKIii OyIiBenb Ta CIOPY, IMiJ Yac MPOBEeNCHHs OyIiBeTbHUX POOIT.
Jyxe nerambHO 1 B HAWKOPOTIIMH TEpMiH MOXHA BHKOHATH Oyab-sKy

! Crynment rpymu Bralll 2022-3, XHYMT imeni O. M. Beketosa
2 Acucrent kadeapu KH Ta IT, XHYMI imeni O. M. Beketosa
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reoze3nuHy 3iomky. Taka 3D-3iioMKa BIIMIHHO MiJXOIMTH JUISl MOJANIBIIIOTO
MIPOEKTYBaHHS, OCKUIBKY Ha Hill BimoOpakeH1 HaBiTh IpiOHI 00’ €KTH.

OOpoOmsitoun nani, orpumani B Xoai 3D-ckaHyBaHHS, OTPUMYEMO
BHCOKOTOYHY (2MM) TPHBHMIpHY MOJIeNb, TOYHY €JIEKTPOHHY KOIIO 00’€KTa.
Ha 11 ocHOBI MOXXeMO TOYHO OOYHCIUTH IUTONIy, O0’€M, BIIXWJICHHS Bif
MPOEKTY Ta iHIli HeOoOXiAHI MapaMeTpu 00’ €KTa, 10 TOCHIIKY€EThCS.

3D sifomka mobpe miminae:

e [IpY BJIANITYBaHHI (pacaHUX CHUCTEM;

® JJIsl KOHTPOJIIO MOHTaXY 3aJ1i300€TOHHHUX Ta METAIEBUX KOHCTPYKIIIif;

® y JOPOXKHIX poOOTax;

® JIsl MiZIpaxyHKy KOTJIOBaHiB;

® IS TIEPEBIPKH OJIar0yCTPOIO;

® B apXITEKTYpi;

® [IpH PEKOHCTPYKIIi OyIiBeNs Ta CIIOPYA;

® [P MIiATOTOBII J0 KaIiTaJbHOrO PEMOHTY a00 MiJ 4Yac MpPOBEICHHS
OyIiBemTsHUX POOIT.

[epeBaru 1a3epHOro CKaHyBaHHs Ha BIAMIHY BiJ TPAIUIIHHUX METO/IB:

e oJIepKaHHs 371 MOJIEI 3a {y)e KOpPOTKui Jac;

® JI03BOJISIE€ B pEIbHOMY Yaci BiJICIIIKOBYBATH 30ip JaHUX;

e 3a0e3neyye BUSHAYCHHS «MEPTBHX» 30H Ta iX yCYHEHHS;

® BHCOKA TOYHICTh IUIAHOBHX Ta BUCOTHUX BUMIPIOBaHb;

® BENMKUII 00CAT BUKOPHCTOBYBAaHHMX JaHHX 3 TapHOIO JETaji3ali€ro,
110 JIO3BOJISIE BPAXOBYBATH BC1 HIOAHCH;

® ONTUMI3AIls JaHUX 3MOMKH Yy TOAATBIIOMY BUKOPHCTAHHI OTpHMaHi
JTaHl 0OpOOIIAIOTECS y CIIEIialli30BaHUX MPOTpaMax, Y pe3yibTaTi OTPUMYEMO
TPUBUMIPHY MOJIENb, TOYHY €JIEKTPOHHY KoIito 00’ekTa. Ha ii ocHOBI MOkeMO
TOYHO OOYHCIIHNTH BiAXWIICHHS BiJl MPOEKTY, TUIONTY, 00’€M Ta iHIII HeoOXimHi

mapaMeTpu 00’ €KTa, M0 JOCIiIKY€ETHCS.

BukopuctoByeMo KOMOIHOBaHMI CIOCIO TEOJE3MYHUX PO3BIJIOK,
MOEHYIOYM METOAM HA3eMHOIO JIa3€PHOrO CKAaHYyBaHHS, METOIM HAa3eMHOI Ta
aepo-poTorpamMmeTpii, 1 KIACHMYHHI CHOCIO TaxeoMeTpuuHOi 3WoMkH. Taki
crocoOn KOMOIHOBaHMX 3HOMOK JO3BOJITIOTH IMBUAKO Ta SKICHO 3pOoOWTH
3HOMKY Ba)KKO/IOCTYITHHX 00’ €KTIB.
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Pucynoxk 1 — Ilpuxnan pedynabraty 3D-ckanyBanns nam’sitauka T. T.
[leByenka y XapKoBi

Buxopucranns 3D-ckaHyBaHHS , 1ie BX€ CbOTOJCHHS , AK€ 36KOHOMHTb
yac Ta rpomi. Pesymerar Oysme BiAlOBimaTH yCiM CBITOBUM HOpMaM i
CTaHJapTaM.

CIIUCOK BUKOPUCTAHOI JIITEPATYPU
1. Odimittamii caift «HagiramiiHo-reoge3ndHuii eHTp» [ExexTponHuit
pecypc] / Pesxum noctymy: https://ngc.com.ua/
2. Odimiitauit cait «SmartGeo» [Enexrponnmii pecypc] / Pexum
nocrtymy: https://smartgeo.kiev.ua/

VJIK 004.4 Xonykin C.A., Bynaenko M.B. 2

HOPIBHSIJILHUAM AHAJII3 TIPOTPAMHMX PEAJIIBALIA
PO3B'SI3AHHSA 3AJAYI KOMIBOSIZKEPA

3ajaya  KOMIBOSDKEpa € BaXJIMBOIO NPOOJIEMOI0 KOMOIHATOpPHOI
onTHMi3allii, SKa TMOJIATa€ B 3HAXO/PKCHHI HAWKOPOTHIOTO ILIAXY, KUK
MPOXOAUTH Yepe3 yci 3alaHi TOYKH (MiCTa) 1 MOBEPTAETHCS JO IMOYATKOBOI
toukd. Ll 3amaua mae 0e€3/iY4 NPAKTUYHUX 3aCTOCYBaHb, BKIIOYAIOYH

! Crynment rpymu M KH 2022-1 XHYMT imeni O. M. Bekerosa
2 KaHA. TEXH. Hayk, goueHt, XHYMI imeni O. M. bekeroBa
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MapIIpyTH3aLil0 B JIOTICTHYHUX CHCTeMaX, IUIAaHyBaHHS MapuIpyTiB Ui
TPAHCIIOPTHUX 3ac00iB, TNIAHYBAaHHS MaPIIPYTIB IS CYITyTHUKOBOTO 3B'SI3KY Ta
Oararo iHIIUX.

MeTol JaHOTrO [IOCHI/DKEHHS € TOPIBHSHHS PI3HUX TPOrpaMHUX
peamizaniii po3B's3aHHA 3a/adi KOMiBOsDKepa Ha NMPUKIAAl MicT XapKiBChKOI
001acTi 3 METOI0 BH3HAYCHHS HAWOLIbII e()eKTHBHUX aIrOPUTMIB Ta IiIXOIIB
no ii posssBanHs. Jlis mpoBeNeHHS JOCHIDKEHHS MM oOpanmn MicTa
XapkiBchkoi o6nacti, a came XapkiB, Mepeda, 3miiB, Banku ta KpacHorpan.
3a nqomomororo momatky Google Maps Oymu oTprMaHi KOOpAWMHATH MUAX MICT Ta
1o0yI0BaHO MATPHIIIO BiJICTaHEH MK HUMH.

3amaul JOCIIPKEHHS BKIIFOYAIOTE B ce0e€:

1. Po3poOka mporpaMHOTO 3a0e3MEUYeHHS UIs pO3B'sA3aHHS 3a7adi
KOMiBOsDKEpPA 32 JOTIOMOTOI0 Pi3HUX aJITOPUTMIB.

2. BUKOHaHHS TECTYBaHHS PO3POOJICHOTO MPOTPAMHOTO 3a0e3IeUeHHS
Ta 30ip MaHMX MO0 4Yacy BUKOHAHHS, KUIBKOCTI OOYHCICHb Ta SKOCTI
OTPUMAHHUX PO3B'SI3KIB JJIS1 KOYKHOTO 3 BUKOPHCTAHUX aJITOPUTMIB.

3. IlopiBHSIHHSL ~ OTpUMaHUX  pe3yJjbTaTiB Ta BUOIp  HalOLIbBII
e(heKTUBHUX aNTOPUTMIB Ta MiAXOMIB 1O PO3B'SI3aHHA 3a7adi KOMiBOSKEpa Ha
IpUKiIazl MicT XapKiBCbKo1 001acTi.

4. Anani3 pe3ynbTaTiB Ta BH3HAYCHHS OCOOJNMBOCTEH Ta IepeBar
KO>KHOTO 3 BUKOPHCTaHNX AJITOPUTMIB Ta ITiIXO/IB IO PO3B'sI3aHH 3a/adi.

Jns  mpoBeseHHS TOPIBHSUIBHOTO — aHalli3y PpI3HUX [POTrpamMHUX
peamizamiii po3B's3aHHA 3aJavi  KOMiBOsDKepa Oynu oOpaHi HACTyMHI
IHCTPYMEHTH:

1) Python 3 BukopuctauusmM 6i6mioTexu SciPy.

2) C++ 3 Bukopucranusm 0i6miotekn OR-Tools B cepenoBuiii
po3pobku Visual Studio.

3) Matlab 3 BHKOPHUCTAHHSM T'€HETHYHOIO AIrOPUTMY Ta TEXHIKU
3HW)KEHHSI PO3MIPHOCTI MaTpHIi BiJICTaHEH.

3a JOMOMOTOI0 NHX IHCTPYMEHTIB OylM OTpHMaHi pilleHHS 3aaadi
KOMIBOSDKEpa JUIsl 33/1aHOT MaTpHIIi BiJICTAHEH.

Ilepm 3a Bce, Oyno BupimeHO 3amady BUKOpUCTOBYrouM Python Ta
6iomioteky SciPy. Bona Bkimowae B cebe Qyskuito "solve tsp()" mis
poO3B'si3aHHS 3amadi  KoMiBospkepa. Ll (QyHKIS BHKOPHUCTOBYE aarOPUTM
J)KOHCOHa 31 CHpONICHOI PENyKILI€ MO0 3BUYAHHOI 3amadi JiHIHHOTO
IporpamMyBaHHsI Ta PO3B'sI3aHHsM ii cumIIekc-MerooM. [lpu BuKoHanHi Oynn
BUKOPHCTaHI HACTyNHI mapamerpu: "start" - modaTtkoBuil By3on rpady;
"weight" - MaTpuIs BiicTaHeH MiX By3/1amu.

Hpyrum iHCTpyMeHTOM, sAkuid OyB BHKopucTanuii, Oy C++ 3
BuKopucTanHsM Oibmiotekn OR-Tools. OR-Tools nporpamumii maker i3

169



BIIKPUTUM BHUXITHMM KOJOM JUIs BHpIIICHHS 3aJa4 KOMOIHATOPHOI
onrtuMizarii. Croan BXOISTh MPOoOJIeMH MapIIpyTH3allii TPAaHCTIOPTHHX 3ac00iB,
MOTOKIB, LUIICHOrO Ta JIHIHHOrO NpOrpaMyBaHHS Ta HpOrpaMyBaHHS
00OMEXEHb.

l'eHeTHYHI aNrOpUTMHU - Ie METOH pIllIEHHS ONTHMi3aliiHUX 3ajad,
3aCHOBAaHMX Ha OlOJOTIYHMX NPHHIMIIAX MPHUPOIHBOIO BiAOOPY 1 €BOJIOLIT.
st po3B’si3Ky 3amaui B Matlab 6yno Bukopucrano nmaker Global Optimization
TOOLBOX, B sikoMy peajli3oBaHO I'€HETHYHHUI aJITOPUTM.

Pesymbrat; poGoTH TporpaMHHX peami3amii Oynam 3icTaBleHI 3a
JIOTIOMOTOI0 DSy METPUK: 4ac BUKOHAHHS, SIKICTh OTPUMAHOTO DIillIeHHS Ta
piBeHb onTHUMaNBHOCTI. [l OIIHKK SKOCTI OTPUMAHOTO pilleHHA Oyia
BUKOPHCTaHA METPUKA JOBKHHU MapuIpyTy. JJIs OLIHKY PiBHS ONTUMAIBHOCTI
OyJ10 MOPIBHSAHO 3HAWJCHUN MApIIPYT 3 HAHKpAIIUM BiIOMUM MapIIpyTOM s
IIbOTO HAOOPY AaHUX.

3a pe3yJbTaTaMH JOCHTIPKCHHS, HAHOLIbII S(PEKTUBHUM METOIIOM IS
PO3B'sI3aHHA 332491 KOMiBOSDKEpa € TCHETHYHHUI aJlTOPUTM.

OTpuMaHi pe3yjbTaT MOXYTh OyTH KOPHCHUMHU ISl ITOKpAIeHHS
TPaHCTIOPTHOI JIOTICTHKH, ONTHMi3allii MapIIpyTiB TPaHCIOPTHUX 3aC00iB Ta B
yIpaBJiHHI BAPOOHWYNMH IPOLIECAMHU.

CIIUCOK BUKOPUCTAHOI JIITEPATYPHA

1. SciPy documentation. https://docs.scipy.org/doc/scipy/

2. CrpaBounuk mo OR-Tools C++.
https://developers.qoogle.com/optimization/reference/index_cpp

3. MATLAB Programming Fundamentals. © COPYRIGHT 1999-2019
by The MathWorks, Inc.- 1562 pp.

4. MATLAB Online — MathWorks.
https://www.mathworks.com/products/matlab-online.html

UDC 681.5 Furayeva M.S.,! Pererva P.G.2

INFORMATION TECHNOLOGIES OF ONLINE ADVERTISING

In the modern world, the Internet captures more and more positions in
all spheres of society. Many things that have recently been considered familiar
to us, including in the field of advertising, are receding into the background.
Audiovisual commercials on television still have a certain effectiveness in
attracting consumer interest, but Internet advertising is becoming increasingly

! Student group. BEM-119d NTU "KhPI"
2 Head Departments Economy Business NTU "KhPI", Doctor of Economics, Professor
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attractive to advertisers. Back in the early 2000s. The Internet was considered
one of the main channels of information influence on consumers. This was
primarily due to the constant and steady growth in the number of Internet users,
the development of wireless technologies, mobile devices and mobile Internet;
the development of the Internet economy and, above all, the significant spread
of e-commerce; development of technical platforms for managing Internet advertising
and analytics systems that allow you to quickly and accurately measure the
effectiveness of online advertising [1, 2]. Effective online advertising has a
number of effective varieties, each of which is sufficiently effectively used by
advertising agencies and product manufacturers. Consider the most important
of them.

a) Ambient - advertising that overtakes consumers in the most
unexpected places (ambient in English means "surrounding™). This type of
advertising mainly refers to outdoor advertising, which is characterized by the
use of environmental objects as an advertising carrier. The concept of "ambient
media” was invented by employees of the British advertising agency "Condor
Advertising” in 1996. An additional meaning to the concept of "ambient media"
gives popular music in those years style, also called Ambient, which was just
designed to create a certain mood and atmosphere. It is worth noting that the concepts
of "ambient media", "ambient marketing" and "ambient advertising” are
absolute synonyms;

b) Ambush marketing (“parasitic marketing"); (basic marketing or
ambush advertising) is a marketing strategy in which the advertiser "ambushes"
the event in order to compete with other advertisers for access to it. The term
was coined by marketing strategist Jerry Welsh when he worked as a global
marketing manager at American Express in the 1980s. Most marketing
campaigns aim to associate a brand with popularity at a large event without
actually being an "official” partner or sponsor of that event;

¢) B uzz-marketing (marketing of "rumors™). This is a type of viral
marketing, which consists in spreading positive or negative reviews, opinions
about a product or service. The main idea of buzz marketing is to turn rumors
into a real marketing tool and create a community of interested consumers,
stimulate consumers to spread these rumors. This is a technique by which the
communication of a company or brand with a consumer turns into spontaneous,
unique information exchange, as opposed to one-way advertising flow. For this,
a number of techniques characteristic of viral marketing are used,;

d) Geurilla Marketing (“guerrilla” marketing). The very concept of
"guerrilla marketing" was introduced into use and brought under it by the
American advertiser Jay Conrad Levinson, formerly the creative director of the
advertising agency Leo Burnett, having published a book under this name in
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1984. The book was addressed to small businesses and is devoted to low-cost
advertising methods. The term has since become popular, although Levinson
did not define the term "guerrilla marketing." The approach proposed by
Levinson was mainly to the use of cheap advertising carriers: business cards,
leaflets, signs, booklets, leaflets, etc. - instead of expensive ones.

The effectiveness of all these areas is based on a kind of provocative,
shocking stimulation of a potential consumer [3, 4]. The human psyche is able
to react quite sharply to such advertising "messages”, especially among
emotionally unstable, vulnerable people. And taking into account the age at
which the active use of the Internet begins, there is a real threat of irreversible
impact on the psyche of children. In this regard, it is necessary to strengthen
legislative measures to regulate advertising on the Internet, to strengthen the
control of state and public bodies.
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UDC 681.5 Ilyina V.V.1, Pererva P.G. 2

PRINCIPLES OF DIGITAL MARKETING

Information technology marketing is an interactive marketing of goods
and services that uses digital technologies to attract, retain customers and
ensure their consumer satisfaction. Communication with the consumer in
digital marketing is carried out through intermediaries - the Internet and mobile
communications [1]. And here there may be doubts of the following kind.
Internet advertising and mobile advertising are perceived in most cases as
spam, and therefore software products appear to protect the user from
unnecessary messages and calls. Indeed, sending materials to all addresses
without taking into account the characteristics of the addressee is wasted time,
And the negative perception of these messages by users contributes only to the
deterioration of the sender's image [2]. What, then, is the point of using digital
marketing? In our opinion, everything is very simple here: applying it, there is
no need to violate the laws and rules of "traditional” marketing in the digital
dimension.

First ofall, the principle, when carrying out Internet advertising, it is
necessary first of all to determine the target audience. And only then, taking
into account the interests of the target audience, develop an advertising appeal,
select and use the appropriate means of transmitting information for this
audience. Therefore, if, for example, a travel company offers expensive trips to
Norway to low-budget persons (pensioners, students, etc.), then the result of
such online advertising will be negative.

The second principle of organizing promotional activities in traditional
marketing is a mandatory pretest of advertising, that is, a preliminary check of
advertising means before conducting an advertising campaign in order to
predict its potential success or failure and identify possible errors. Pretest is
advisable in the case of online advertising. Conduct a small survey, find out
what emotions advertising causes, what people learn from it, what actions it
encourages to take - here is just a small list questions, the answers to which any
marketer needs to know, including "digital” [3]. This is much more important
for service and tourism organizations - for a number of reasons, one of which is
the inseparability of the quality of the service on behalf of the person providing
it. Accordingly, if the quality of Internet advertising carried out by a travel
organization is not good enough, then in most cases this is perceived by

1 Student of the group BEM-819k NTU "KhPI"
2 Head Departments Economy Business NTU "KhPI", Doctor of Economics, Professor
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consumers as a poor quality of the tourist service itself. In addition to
promoting goods (services), Digital marketing is designed to facilitate the
establishment of permanent partnerships with customers - maintaining a
database of clients, setting up and functioning of a feedback system, online
presentations of goods, the formation of documentation, invoicing, payment,
etc.,, related to the daily work of a travel organization, can be done
automatically, without the involvement of staff or with a minimum amount of it
[4]. One thing can be answered to the possible objections of opponents of
digital marketing about where to put the released staff: they must learn, acquire
new skills in order to be able to "fit" into the digital economy.

The third principle. It is necessary to change the system of views on
education and even mentality, and this is a complex and lengthy procedure.
However, the realities of our time are such that no one will be able to "stay
away". Therefore, workers in the field of service and tourism, realizing the
importance of strengthening their competitive position in the market, will
eventually be forced to accept and use new technologies.

Fourth princip. When implementing digital marketing, organizations
should remember that the main value of an enterprise in the digital economy is
a client who becomes a key figure in the process of economic activity [1-4].
This rule of "traditional™ marketing is of particular importance for organizations
in the service and tourism sector, which can receive a stable income and profit
only if customer requests are maximally satisfied, since it is here that the
dissatisfied person immediately goes to Competitors.

REFERENCES

1.ITepepBa ILI., Macmak O.I., KobGeneBa T.O., Kyuuncekuii B.A.,
Imnsmenko C.M. AyTCOPCHHT MAaTEHTHHUX, JOTICTHYHUX Ta iH(OpMamiiHux
MOCHYyr  sSK  IHCTPYMEHT  MiABHIIEHHS  e(pEeKTHBHOCTI  yNpaBIiHHS
IHTEJIEKTYaIbHOK BIIACHICTIO HA MPOMHUCIIOBOMY IianpueMctsi // Bicnux HTY
"XTII": 36. nayk. np. Exon.nayku. Xapkis : HTY "XIII", 2021. Ne 2. C. 21-26.
URL: http://repository.kpi.kharkov.ua/handle/KhPI-Press/55057

2.Tkachova N., Kobielieva T., Pererva P. Formation of competitive
advantages of machine-building enterprises on the basis of the benchmarking
concept [Electronic resource]. International Marketing and Management of
Innovations: Global Sci. E-Journal. Bielsko-Biala, 2021. Ne 6. 10 p. URL:
http://immi.ath.bielsko.pl/wp-content/uploads/IMMI_2021 07.pdf

3.Kobenepa T.O., ButBunpka O.J1., Ilepepra ILI., KoBampuyk C.B.
CrparerivuHe  YOpaBIiHHS ~ PO3BHTKOM  IIJIPUEMCTBA  HA  3acajax
iHTeNeKTYyanbHO1 BiacHoOCTI // Bicnux HTY "XII" (exonomiuni mayku) :@ 36.
Hayk. np. Xapkie: HTY "XIII", 2022. Ne 1. C. 52-57. URL:
http://repository.kpi.kharkov.ua/handle/KhPI-Press/60492

174



http://repository.kpi.kharkov.ua/handle/KhPI-Press/55057
http://repository.kpi.kharkov.ua/handle/KhPI-Press/60492

4.IlepepBa II.I'., KoOGenmesa T.O., TkauoBa H.II. ®opmyBaHHsA
IHHOBAIIIHHOT Ta IHBECTHIIHHOI MOJITHKHA MPOMHUCIOBOrO IMiAMPHEMCTBA Ha
3acajax 30aJaHCOBAHOI CHCTEMH MOKa3HUKIB // Bichux HTY "XIII": 36. nayk.
np. Temam. eun. : Texniunuti npoepec ma eghekmusnicmos 6upodOHUYMEA.
Xapkis: HTY "XIII", 2015. Ne 59 (1168). C. 96-100. URL:
http://repository.kpi.kharkov.ua/handle/KhPI-Press/20638

UDC 681.5 Khodyrieva 0.0.%, Pererva P.G.2
RISK ASSESSMENT IN THE DIGITAL ECONOMY

The digital economy is a global trend, thanks to which every sphere of
the economy and entrepreneurship remains market-competitive. The concept of
digital society and economics was first formulated in 1995 in the USA by
NicholasNegroponte at the Massachusetts Institute of Technology and was
developed with the final formulation of the definition of "digital economy" in
the writings of Don Tapscott. It is believed that the concept of the digital
economy, its model component is a kind of virtual environment, the content of
which more organically and in detail complements the existing realities, integrates with
them.

Modern development trends have led to the widespread introduction of
the digital economy and, in this regard, a rethinking of basic concepts, in
particular, the concept of risk. In the field of the digital economy, it makes
sense to claim that there is digital risk. Indeed, when it comes to information
(digital) technologies, cyber risk is often mentioned. In circles of specialists,
both of these concepts are accepted, which in reality mean the same thing. It
should be assumed that over time it will be one concept, but cyber risk will
remain a component of digital (information) risk.

Digital risk management includes the development and implementation
of economically sound recommendations and measures for the enterprise aimed
at reducing the input level of risk to an acceptable project level [1-4]. A set of
these measures is embedded in the overall system of business improvement and
development, making it more predictable and manageable. Risk management
policy for an enterprise is the process of developing and implementing
programs aimed at achieving a balance between the expected benefits of
reducing risk in achieving the desired result of entrepreneurial activity and the
necessary costs for this. In this, the expected benefits are the reduction of
losses, the stability of the system and the result; costs — expenses of all types of

! Postgraduate student NTU "KhPI"
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implementations of program activities. Principles of formation of economic risk
management policy [1, 4]:

- the optimal ratio of benefits and costs;

- maximum result at risk acceptable to the entrepreneur;

- optimal probability of an outcome;

- optimal fluctuation of the result.

The policy includes strategic and tactical decisions to respond to
potential risks. For effective risk management in the activities of a
manufacturing enterprise, it is important to have complete and reliable
information, to be able to correctly analyze and assess all sorts of risks in the
activities of the enterprise, and only on the basis of these factors it will be
possible to make the right decisions and develop a risk management strategy
[2]. Therefore, decision-making is necessary:

- investigate risks;

- determine the purpose of risk response (level of acceptable risk);

- determine restrictions on the choice of response tools (terms,
resources, priorities (external and internal));

- evaluate the comparative effectiveness of the program activities.

The significance of risk research lies in the ability to obtain for
themselves and the groups interested in this business the necessary data to
make decisions about the feasibility and nature of the proposed actions and
measures to protect against possible losses. Risk research unconditionally
includes two stages:

a) risk identification — procedures for recognizing external and internal
risks for the enterprise's activities;

b) risk analysis — procedures for identifying risk factors and assessing
the level of their significance, analyzing the likelihood that certain risky events
will occur and affect the achievement of goals.

Risk analysis can be divided into two mutually complementary types:
qualitative and quantitative. Qualitative analysis aims to identify factors,
industries and types of risks. Quantitative analysis of risks should make it
possible to numerically determine the size of individual risks and risks of the
enterprise as a whole [2]. Evaluation by criteria and priorities — a test for the
acceptability of situations and risk levels for the organization. We list the most
commonly used methods of risk analysis [3]:

a) building a decision tree — a description of each stage of the project,
with an objective assessment of risks, all costs, as well as probable losses and
benefits;

b) analog — development of a new project, taking into account such
projects already implemented,;
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c) simulation methods — expressed in conducting multiple experiments
with a layout, in which the search for risk values is projected step by step;

d) expert — such a method is applicable if the initial data is insufficient
or not, and then experts are involved in an objective risk assessment;

e) probabilistic — based on statistical data, the probability of losses is
determined, statistical data are taken for previous periods in certain risk zones;

f) method of analysis of indicators of the maximum level — aimed at
determining the sustainability of the project to various factors that can change
the conditions for the implementation of this project;

g) method of analyzing the sensitivity of the project — aimed at an
objective assessment of the values of the impact of the initial data used in the
calculation of changes in the results of the project;

h) scenario method — consists in the development of several scenarios
for the development of events during the implementation of the project and
their comparative assessment is proposed.

We formulate a number of criteria for choosing methods and methods
for assessing risks in the activities of a small business enterprise:

- the method should be optimal in complexity, understandable to all
experts, suitable for regular use;

- it should be possible to adapt risk assessment methods to the
characteristics of the enterprise;

- the application of the method should be economically feasible in terms
of the cost of conducting analytical procedures;

- for a comprehensive risk assessment, it is necessary to use several
methods since most of them contain subjective elements.

In the proposed methodology, an attempt was made to implement these
criteria. Risk assessment of a number of industrial enterprises was carried out
by the method of expert assessments. However, it should be borne in mind that
expert assessment is very subjective, since all risks have a probable nature of
occurrence. It is important that risks should be tied to a certain time interval and
it is necessary to assess negative events and their consequences. To conduct
such an assessment, it is necessary to develop special questionnaires, select
highly qualified specialists and conduct a survey individually. After all the
specialists are interviewed, it is necessary to rank the results to assess the
likelihood and significance of risky situations. Experts participating in the
survey must respond based on their experience. Risk assessment consists in
determining:

a) the degree of importance of this risk in terms of the consequences for
the business (loss);
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b) the probability of manifestation of this type of risk in the activities of
this enterprise. Assessing the degree of importance (severity of the
consequences) of the onset of a risky situation, the following can be used as a
gradation:

1 — minimum consequences;

2 — low consequences;

3 — average severity of consequences;

4 — high burden of consequences;

5 — catastrophic losses.

To determine the probability of risk, the following gradations were used:

1 - aslight likelihood of an event;

2 — low probability of an event;

3 — average probability of an event;

4 — high probability of an event;

5 — extremely high probability of an event.

To determine the importance and probability of a risk, 6 managers
(experts) were involved who have production and analytical experience, as well
as in-depth knowledge in the field of the evaluated activity.

Thus, risk assessment based on scientifically based and practically
applicable methods allows you to:

- to form a holistic picture of the risks that impede the implementation
of the effective operation of the enterprise;

- rank risks by the level of their impact on the results of the
organization's activities and identify the most significant among them;

- justify effective measures to prevent and reduce the level of risks.

It should be noted that the approaches to assessing economic risks
considered and analyzed in this study are not intended to compete with existing
methods and criteria. Their role is to fill the gap where the toolkit of many
techniques is insufficient or in principle does not apply. The results obtained
are called upon to fill in the existing gaps.
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INFORMATION TECHNOLOGIESIN THE NATIONAL
SECURITY SYSTEM OF THE COUNTRY: DEVELOPMENT
PROBLEMS

Information security of the state is determined by the degreeof its
security and the stability of the main spheres of life in relation to dangerous,
destabilizing, destructive, affecting the interests of the country of information
influences at the level of both the introduction and extraction of information.
The role of information and information technology in the modern world is
extremely large.Together with the rapid development of the field of information
technology, new and already known information risks are emerging and
improved. national security of the state before society as a whole and each
individual citizen. In modern conditions, the information component of national
security plays an extremely important role due to the risks and threats present in
it, which should include cyberterrorism, cybercrime, aggressive propaganda,
the spread of unconstitutional and anti-state slogans, restrictions on public
access to public information, etc.

The digital economy, which is understood as an economy, an essential
element of which is the use of information technology, now permeates all
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spheres of social and economic life in most countries of the world, affecting
various spheres of the world and national economy: banking system, trade,
energy, transport, education, health care, etc. If in 1995 only about 45 million
people had access to the Internet, in 2021 — more than 4.5 billion, that is, more
than half of the world's population. Already about 100% of the world's data is
considered digitized and more than 50% has an IP address. In our opinion,
digital technologies to a certain extent determine the office of the future well-
being of each country. Without the creation, implementation and effective use
of information technologies, effective intellectual and innovative development
of society is impossible.

The real significance of the digital economy, in our opinion, is
somewhat exaggerated. The main motive that encourages all countries to
accelerate the transition to a digital economy is the needs of national defense,
that is, the ability to prevent or eliminate threats to national security if a
potential adversary has such means of attack that currently existing IT systems
cannot detect and neutralize at the existing level of information technology
development or the scale of their development (application).

Therefore, it is very important and relevant, in our opinion, to identify
problems related to the civil law status of an object called a digital work, and to
try to answer the question of whether it is an object of civil relations, whether it
is included in the field of intellectual property, what is its place in the system of
other objects.

We will conduct a certain analysis of some of the negative consequences
of the development of digital technologies both for an individual (user of
information technology) and for society (state) as a whole, as well as for the
development of the national economy.

First, we draw attention to the possible negative consequences for the
person and society as a whole, which, in our opinion, should include the
phenomenon of "psychological digital slavery"”, which can be interpreted as the
formation of a person's dependence on the operation of his digital devices,
which generates nervous anxiety if something suddenly ceases to function.
According to research, 48% of smartphone owners in the United States check
them 56 times a day, 36% do it every 4-5 minutes, more than 80% watch them
before bedtime, about 90% use them in the process of communicating with
friends or family members, in the theater or at a concert. Such a dependence of
a particular person to digital gadgets is quite dangerous. The absence, even of
twitches, of such devices makes it quite vulnerable from a psychological point
of view.

Secondly, another significant problem is the self-isolation and
"encapsulation” of a person in the system — a person-computer — the care of
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network life, that is, in virtual reality. The direct consequence of this is the loss
of many vital skills both professionally and in terms of communication with
other people.

Thirdly, social egoism is growing, that is, using the available
opportunities, being anonymous, not to follow the norms of social morality. It
is also a rather dangerous symptom that can have negative consequences.

Fourthly, it should be noted that people on the Internet, consciously or
not, go to the reduction or complete absence of personal space. This kind of
restriction does not give full space for personal development in other areas and
areas.

Fifth, it is impossible not to see that the transformation of the population
into inactive consumers and users who constantly operate in the consumer
market, in the conditions of the digital economy, is developing at an
extraordinary speed. In the European Union alone, about 75% of Internet users
bought online. If in 2012 only 24% of Internet users made online purchases, in
2020 their number increased to 37%. The availability of online shopping
provokes a lot of unnecessary actions, including impulsive purchases, which is
undoubtedly good for the manufacturer and seller, but is an irrational waste of
consumer funds.

Sixth, digitalization objectively generates the disappearance of many
jobs and provokes potential massive "technological” unemployment among the
highly skilled population. "Technological unemployment”, that is, due to new
technologies, arises inevitably, since the speed of implementation of digital
technologies in business processes significantly exceeds the speed of
professional retraining of citizens. The digital component is potentially
available in any profession, but not all citizens can perceive and embed it in
their current activities.

Seventh, specialties and jobs that require competence exclusively in the
digital field appear and become extremely popular, which contributes to the
extremely wide stratification of employee pay in digital and other industries.
For example, in the USA over the past three years, the demand for specialists to
work in social networks has increased tremendously. Salary offers range from
40 to 80 thousand rubles. USD at full employment and require a potential
employee to be able to promote interests’ companies through social networks.
Already, the average hourly work of such a specialist in the United States
ranges from $ 15 to $ 30.

Eighth, promotion on social networks becomes the main factor in the
success of the company, so the resonance of everything that happens with the
largest social networks becomes quite understandable. For example, the leak of
data on 50 million Facebook users in March 2018 not only makes the privacy
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of these people vulnerable, but also simplifies access to them for all those who
promote their product or services in the digital field.

Ninth, there is no supranational regulation of the digital economy, At the
World Trade Organization (WTO) Conference in Buenos Aires (December,
2017), 164 members of this organization failed to consolidate about 25 separate
eTrade proposals, including a call for a central forum for e-commerce
negotiations. Although a group of 70 WTO member states pledged to start work
on consolidated regulatory rules, it can be assumed that before reaching
consensus is still far away.

Tenth, there is a digital divide in many countries. In developed
countries, the share of Internet-connected households is twice as high as in
developing countries. Thus, while in developed countries there are about 50
fixed Internet connections per 100 people, in developing countries — 12, and the
least developed — only one. Only 18% of households from the least developed
countries have access to the Internet from home. In these countries, internet
access is only possible at work or in public places. The digital divide has
particularly far-reaching implications when it comes to education.

Eleventh, for children from low-income school districts, inadequate
access to technology could prevent them from learning the technical skills that
are critical to success in today's economy. This contributes to one-sidedness in
the development of children, insufficient mastery of others, no less important
for their future skills and competencies.

Twelfth, increasing the depth and volume of personal and corporate data
makes it a more attractive target for cybercriminals and state-sponsored
espionage or sabotage. At the same time, a great connectivity provides more
potential attack vectors. Technologies such as artificial intelligence, the Internet
of Things, blockchain are becoming an object for cybercrime both at the level
of personality and business, and at the level of public policy. A logical way to
resolve this contradiction could would become a conscious synergy of
countries' efforts to develop and implement joint measures to ensure
cybersecurity. However, now the national governments of all countries are
engaged exclusively in the problems of their national sovereignty, thereby
creating another barrier to solving a common global problem, which will later
have to be solved.
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INFORMATION TECHNOLOGIESAND IN THE
MANAGEMENT OF PERSONNEL OF THE ENTERPRISE

The analysis of problems in the personnel management of a modern
enterprise is devoted to quite a lot of research [1-4], which, most often, notes
that all problems are interrelated with each other and are a consequence of
information processing. Modern human resource management is based
primarily on information and computer technologies [1]. For comparison,
information management uses in organizational models that are poorly
formalized and often depend on the subjective approach that creates them. The
paradigm of information management in modern conditions is as follows: the
use of information methods and technologies to support organizational
management.

In the theory and practice of management, information is defined as a
central, very important concept and is characterized as a set of information
reflecting the state of the management system and the external environment of
its functioning” [2]. Such an understanding of "information" reflects the well-
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defined needs of management and acts as the basis of the management process,
in particular, the preparation, adoption and implementation of decisions [3].

When organizing personnel management, top management of industrial
enterprises uses various methods and techniques. Among them, information
technologies have the greatest efficiency, without which it is impossible to
achieve effective results of production process management in today's
management. The information process at an industrial enterprise is a complex
and multifaceted element of management communication. One of the elements
of the information process is the direct information influence of the leader or
leader on his subordinates. The methods of influence of managers of a group of
employees depend on the performance of employees in general. It is necessary
to consider the characteristics of this group (team). A team is a small group of
people engaged in performing a specific task. Team members must be open and
honest with each other, ready to confront the difficulties that arise and internal
group conflicts associated with the fact that group members have a different
worldview [4]. Fulfillment of these conditions will create a positive atmosphere
of interaction within the team, the group will constantly develop. In our
opinion, achieving the result with maximum efficiency is impossible without
the implementation of the three basic principles that we propose to include
such.

1. Interdependence. Each member of a particular workforce makes his
own individual contribution to teamwork. Other team members depend on the
effectiveness of each. In this team, everyone shares work information with each
other. Team members are also perceived as equal participants in the production
process and have the opportunity to influence each other.

2. Distribution of responsibility. Responsibility for team goals is
understood and shared by all, which, on the one hand, excludes the voluntarism
of individual members of the group when making joint decisions, and on the
other hand, determines the mechanism for finding the most effective solutions.

3. Result. Responsibility for the team results is shared by all members of
the group and focuses group activity.

The group leader is very dependent on the team. The group requires the
leader to be able to express the interests of the entire team. It is after this that
the team not only follows the leader, but also wants it. There are several ways
of interaction between a leader and a group [1, 10, 22].

The first way is "light from the star". This method involves mainly non-
verbal perception by others of the new status of a team member. Here
intonation and gestures used by the "star" are important. Otherwise, this scheme
may not work. This method is used in the case of a new employee appearing in
the team, who is very difficult to adapt among others. Its essence is that the
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leader is entrusted with the task along with this new employee. In this case, it is
important to think about such a motivation for cooperation, so that it is
perceived by colleagues as necessary to solve the corresponding problem. With
successful interaction, the popularity of the leader is partially transferred to the
employee and the attitude of colleague’s changes for the better. The status of a
new employee can be increased due to any achievements "externally". Here, the
leader's task is to constantly inform other team members about this. Finally,
understanding the reasons for the dedication and isolation of individual group
members needs to be analyzed. It is important to find out what the reason is: in
certain personal characteristics of a person, features and traditions of the family
structure, low self-esteem caused by negative past communication experiences,
etc.

The next way an informal leader and a group interact is a "common
enemy". Finding an external enemy: it helps the group to forget internal discord
and unite in the struggle or organization of the common opinion of the group.
Here it is verbal communication in the exchange of information that is
important, since team members need to be persuaded to unite. The leader needs
to find something for which the team is ready to achieve its goals and
objectives. Therefore, it is necessary to analyze all possible alternatives and
choose the most effective of all. Then the team will have no doubt about that
they are doing one common, profitable thing for all. Only proof of the
possibility of future well-being is a serious work of managers and business
owners.

And finally, the third method, the methodological essence of which is
that employees of an industrial enterprise with greater enthusiasm perform
tasks and assignments that come from the leader than from the leader. Because
the group fully trusts and supports the decisions of its leader. Therefore, an
experienced leader should maintain a good relationship with an informal leader,
thus influencing employees. Such a strategy is widely used by managers, who
were put to lead an unfamiliar team. Thus, the overall structure of information
management in a team is presented in the form of four stages: the collection
and processing of information of all available types, the preparation and phased
decision-making, the development of a management decision. So, as can be
seen from the above, the role of a leader is very high and important. He needs
to clearly understand the situation in which his subordinates are and act on the
basis of everyone's abilities.
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EVALUATION OFTHE EFFECTIVENESS OF INFORMATION
TECHNOLOGY OUTSOURCING

Outsourcing (use of another enterprise / resource) is the transfer by an
enterprise (outsourcing) on the basis of an agreement of certain business
processes, works, services for execution to another enterprise (outsourcer),
which has the appropriate specialization in the relevant field of activity. The
main source of economic effect for outsourcing when using IT outsourcing is
an increase in the level of efficiency of the industrial enterprise as a whole, as well
as the possibility of freeing up appropriate organizational, financial and human
resources, in order to develop new directions or concentrate existing efforts on
existing areas that require increased attention from this enterprise [1-14].

In general, we support the multi-criteria method to assess the
effectiveness of IT outsourcing, which is widely used in the practice of
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information technology, but we recommend getting rid of its shortcomings by
determining not the overall economic effect, but to calculate the effect for each
effect-creating factor. This can be either a direct economic effect (directly
related to the performance of a specific function or business process) or indirect
(not directly related to this function) [8]. This statement can be formulated
somewhat differently: the direct effect refers directly to the process or function
(or their combination) that is outsourced, while the indirect effect applies to the
entire enterprise as a whole. Of course, this division can not always be carried
out clearly, but it is important to keep it in mind. In turn, direct and indirect
effects can be decomposed into separate components, which is presented
by us in Table 1.

The economic effect of IT outsourcing using this technique is calculated
by summing up the effect for all factors (the effect for each factor is calculated
by subtracting from column 3 of column 2 if the corresponding factor is a
source of income, and deduction from column 2 of column 3, if the factor is a
source of costs; then the results of each line are summed up). The direct
economic effect is an effect associated with the direct implementation of the IT
function. By adding an indirect economic effect to it, you can calculate the total
economic effect of using IT outsourcing for the customer (outsourcing). Of
course, depending on the timing of IT outsourcing, the corresponding values
can be discounted. When carrying out calculations, it is necessary to take into
account the probability of achieving the predicted results (in no case should
they be taken as reliable).

Table 1 — Types of economic effect from the use of IT outsourcing

Factors of The composition of The composition of expenses
economic effect expenses (income) (income) when performing an
when performing the IT function by an outsourcer

IT function on the
customer's own forces

1 2 3

Study of factors of direct economic effect

Transaction The cost of preparing, - the cost of finding and

Costs organizing, managing selecting an outsourcer,
and completing the concluding a contract,
process on its own managing and controlling

relations with an outsourcer;
- the release of excess
personnel, the organization of
the sale of surplus assets;

187



Continuation of Table 1

2

3

- possible losses associated
with the inability of the
outsourcer to perform his
functions

Transformation
costs

IThe current costs of the
rocess on their own

Outsourcing service fee

Investment
Streams

Acquisition of assets
necessary to complete
the process on your own

- the cost of forming specific
acts-leads necessary for
interaction with the
outsourcer;

- income from the sale of
assets that are not needed in
connection with outsourcing

Income from the
increase in quality
and / or sales of
products

Proceeds from sales of
the final product when
performing the process
on their own

Income from the sale of
additional products and / or
from the increase in product
quality, obtained through
outsourcing

Investi

gation of factors of indirect economic effect

Taxes

IThe amount of taxes (on
property, on the wage
fund, etc.) and other
mandatory payments

The amount of taxes paid by
the customer when performing
the process on their own

Increase in asset
utilization
efficiency

Proceeds from assets
when performing the
process on their own

Increase in revenue from the
same amount of assets when
transferring a function to
outsourcing (for example, due
to the lease of vacant
premises)

Change in indirect
transaction costs

IThe cost of managing a
company when
performing a process on
its own

The cost of managing the
company when performing the
process by the outsourcer

Source: compiled by authors based on [1-4]

Thus, the need to optimize the management strategy as the main
direction of improving the efficiency of the organization's functioning
determines the high degree of relevance of IT outsourcing and necessitates
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further comprehensive scientific substantiation of the methods of its
implementation.
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AUTOMATED CONTROL SYSTEM BY THE
TECHNOLOGICAL PROCESSES OF THE OIL EXTRACTION
PLANT

The automated technological process control system is a complex
solution that provides automation of the main technological operations in
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production. At the same time, object control is provided in real time, and
technical means participate in the development of control decisions [1, 2].

One of the leading technological processes is the production of
sunflower oil. The main task of oil extraction enterprises is the direct
processing of sunflower, soybean, and rapeseed. The oil extraction industry is
constantly raising the bar for potential opportunities, such as increasing
capacity, establishing new branches, developing and expanding.

By increasing production capacity, in order to achieve the greatest
efficiency and occupy significant positions in the agricultural market, there is a
need to automate as many technological processes as possible [3, 4].

One of the solutions of the automated control system of technological
processes is the automation system of the oil extraction plant, which is shown
in Fig. 1.

The scope of automation includes the following departments:

— driving-sowing separation;

— oil-pressing separation;

— granulation meal separation;

— granulation husk separation;

— oil-tank separation.

The programmable logic controller (PLC) cabinet is built on the basis of
the programmable logic controller Siemens S7-1500. Automation of
technological processes carried out with the help of the central controller.
Remote 1/0 cabinets use Weidmuller hardware. Automated workplaces (AWP)
are installed at each branch, from which operators control the operation of
technological equipment.

Power control cabinets are made on the basis of equipment
manufactured by Siemens.
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Figure 1 — Automation scheme of the oil extraction plant

Drives include conveyors, norias, pumps, fans, electric and pneumatic
valves. Direct starters, soft starters, and frequency converters are used as
starting equipment. The oil-tank separation is additionally equipped with valves
with electric drives, level, pressure and flow sensors.

The scope of automation includes about 500 technological mechanisms,
the need for processing and exchanging signals (more than 2000).

Control and monitoring of the technological process control system with
the participation of the dispatcher is carried out using the visualization software
package SCADA (Supervisory Control And Data Acquisition).

The result of such automation is an increase in technological efficiency,
production volumes, and careful control over product quality indicators.
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TIK-TOK AS A MODERN MARKETING TOOL IN THE
DIGITAL ECONOMY

Mobile short video on the Internet is a way of distributing content. As a
rule, short videos with a length of less than five minutes, mostly generated on a
mobile device, with added effects, are distributed on the Internet. Also, video
files can be generated in real time during communication on social platforms.
Mobile short video is increasingly used as the main communication channel. It
is characterized by a short playback time, a low creation threshold, and strong
user attachment to content that meets fragmented consumer demand. The short
video uses the mode of dynamic image and sound, its freedom in the form of
distribution makes it popular among users. Currently, the distribution of short
videos for mobile devices corresponds to the characteristics of the growing
number of users and the growth of the consumer market. Take, for example,
Tik Tok. In 2020, Tik Tok took first place in the list of mobile application
downloads in many countries and regions around the world. In the first quarter
of 2020, Tik Tok was downloaded 315 million times [1]. At the same time, the
market volume of mobile short videos continues to expand. Tik Tok's main
income is in-app purchases that bring in $3.5 million a month. In April 2020,
Tik-Tok received $78 million in revenue from in-app purchases [2].

Tok-tok as a marketing tool has gained record popularity, although it has
come a long way to achieve its goal. Tok-tok first appeared in 2016 in China
where it was originally known as Doujin. Its creator is the IT company Byte
Dance. In November 2017, Byte Dance bought a video creation service
Musical.ly for $ 1 billion, bringing together 100 million users in Europe and the
USA and 500 million from Asia. Between 2019 and 2020, Tok-tok gained a lot
of popularity and continues its growth trend [1]. According to the results of
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2020, We are social & Hootsuite agency monitored regular and new customers
of popular Internet sites. According to the results of this study, it was found that
6.8 million people enter Tok-tok daily, during the calendar month. regular users

[2].

There are many myths regarding the fact that the main audience of Tok-
tok users are teenagers, but this is not true (Fig.1) [3]. Such age diversity allows
any audience to find content according to any preferences.

The secret of success lies in simplicity: both functional and sensory. The
key action performed by all users is to flip through the news of the video feed
"up" and "down". Every day more than 100 thousand people publish on the
social network. videos with a length of 15/35/60/120 seconds, corresponding to
a variety of topics: from dancing to recommendations for repair work. Due to
the variety of entertaining multithemed content, Tok-tok has become a platform
for businesses where there is a possibility of free lead generation [4].

Consider the promotion tools used in Tok-tok [1-4].

1.Blogging integrations — advertising from a blogger with a target
audience of business. Thanks to cooperation with bloggers, there is an increase in
brand awareness in the eyes of an active audience that quickly responds to the
opinions of media personalities. Since Tok-tok is a fairly new advertising
platform, the cost of advertising integrations is relatively low when considering
Instagram or YouTube.

2.Challenges under hashtags are a free method of promotion that has the
greatest distribution. Its essence lies in the creation of video content, united by
one theme, which is reflected in the hashtag. This method of promotion allows
you to quickly distribute content that natively promotes business and involve those
who did not even know about it.

More than 50..

40-49 years 20,00%
30-39 years

20-29 years

10-19 years

0% 5% 10% 15% 20% 25%

Figure 1 — Demographic audience of the social network Tok-tok
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3.Branded effects (brand masks, effects, stickers) — a type of promotion
that is on Tok-tok, but more popular on Instagram. Branded effects allow
brands to stimulate promotion by creating effects, masks, stickers with the
name/style of the business to be used by users and create UGC (user-generated
content) that generates organic business promotion among audiences.

4.Top view is the main advertising tool on the social network Tok-tok,
which in its meaning resembles Facebook Ads Manager. This tool allows you to
place promotional videos, photos or hyphae on the first screen when the user
opens the application — that is, the business buys advertising placement on the
Tok-tok network platform. However, this tool is not as effective as others.

5. In-feed video Ad is a native advertisement in the news video feed. This type of
advertising allows you to use the buttons of motivation for action: going to a site, application
oraccount. This type of advertising is only available to professional users.

Having considered the methods of promotion through the social network
Tok-tok, we can conclude about the great potential of this advertising platform.
Taking into account the novelty of the platform and the lack of competent
quality information about it, Tok-tok will be used as a source of free lead
generation by a small number of innovative businesses, although it is the cheapest,
compared to other social networks, but an effective way to promote.

Informatization and computerization require new skills, new knowledge
and new thinking from people, designed to facilitate the adaptation of a person
to the conditions and realities of a computerized society and to provide him
with a worthy place in this society. Therefore, one cannot disagree with the fact
that informatization affects the image and quality of life of all members of
society, both at the individual and organizational level, at the workplace and in
everyday life. Whether it is good or bad, it is a force that not only transforms
the lives of entire communities, but contributes to the restructuring of the very
process of relations between people.
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FEATURES OF SOLVING TYPICAL CIVIL PROTECTION
TASKS USING SPECIALIZED SOFTWARE

The market of specialized software for occupational health and safety
and civil protection in Ukraine is rather low. Article [1] discusses specialized
software that can be used for training and testing of occupational health and
safety knowledge, and paper [2] discusses specialized software for recording
accidents, analyzing injuries, and maintaining relevant documents. At the same
time, there is almost no specialized software on the Ukrainian market for
solving civil protection problems.

Civil protection tasks require quick calculation and use of a significant
amount of tabular regulatory data. Significant acceleration of calculations can
be achieved by using specialized software. One example of speeding up the
process of solving typical civil protection tasks is the developed software
tasks_co.

The tasks_co program was created using the Qt library version 4.4.0,
which is free for non-commercial use. The program is designed to speed up
typical civil protection calculations and allows you to quickly calculate the
following parameters:

1. Calculation of the nuclear damage center (destruction zones, fire
zones, scheme of the nuclear damage center resulting from a nuclear explosion,

1 Candidate of Technical Sciences, Associate Professor of the Department of
Construction and Civil Safety in Khmelnitskiy National University
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determination of the degree of destruction of the specified elements of the
object, loss of population in the destruction zone where the object was located).

2. Determination of the attenuation factor of a multilayer slab.

3. Determination of possible exposure dose to the population and
personnel of civil protection (civil defense) units.

4. Determination of the permissible duration of stay of people in the
contaminated area.

Assessment of the radiation situation. The initial data for assessing the
radiation situation are the time of the nuclear explosion, radiation levels and the
time of their measurement at certain points of the area by radiation detection
devices, the coefficient of radiation attenuation of buildings and structures
where people are located, and permissible radiation doses. In order to determine
the nature of destruction and to establish the scope of rescue and other urgent
work, the nuclear damage center, depending on the excessive pressure in the
shock wave front, is divided into four destruction zones: complete, severe,
medium and weak destruction (Fig. 1).

Determination of possible public exposure doses. The solution to this
task allows assessing the degree of danger of people staying in the
contaminated area and determining their most appropriate actions. The initial
data are the radiation level, the duration of people's stay in the contaminated
area, and the degree of their protection. According to the methodology
described in [3], the program implements the determination of possible doses
to the population. The developed software takes into account flooring
materials, such as water, straw, lead, steel, brick, soil, concrete, and clay.
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a) b)
Figure 1 — Calculation of the nuclear damage center:
a - intermediate stage; b - calculation results
(1 - fields for inputting initial data, 2 - tabular element for inputting specified elements
of the object; 3 - button for performing calculations; 4 - presentation of calculation
results on separate tabs)

Determining the permissible duration of people's stay in the
contaminated area. The solution to this task is necessary to determine the
appropriate actions to take in the area. The initial data are the radiation level 1
hour after the explosion (P1), the established radiation dose, the time of the
start of work relative to the explosion, and the radiation attenuation factor. To
solve the described problem, a separate block is implemented in the program
(Fig. 2), which performs all the necessary calculations in accordance with the
method described in [4]. At the same time, it is possible to use the attenuation
coefficient of the multilayer slab calculated at the previous stage.

To compare the efficiency of a software product with a manual
calculation method, the following parameters should be taken into account.

1. Time spent on calculations. With the manual method of calculating
typical civil protection tasks according to the methodology described above,
students spend approximately 2-2.5 hours of time, as they master the
methodology in the process of calculations. A person who knows the
methodology performs calculations in about 1 hour. With the developed
software product, all calculations can be performed in about 5-10 minutes. That
is, the use of the software product speeds up the solution of typical civil
protection tasks by about 10 times.

2. This software product can be used by teachers when checking student
work on solving typical civil protection problems. For comparison, a teacher
spends 4 times less time manually checking 20 student papers than when
checking them with the help of the program.

3. Accuracy of calculations. To check the accuracy of solving typical
civil protection problems, a calculation with the same initial data was
performed manually and automated using the developed program. As a result,
it was found that the calculations performed using the program provide 10%
more accuracy than manual calculations. This is due to the absence of rounding
in the program.
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Figure 2 — Calculation of the permissible duration of people's stay in the
contaminated area:
1 - fields for entering values; 2 - entering a given radiation level; 3 - fields for
entering the attenuation coefficient of the protective structure; 4 - calculation
results

4. An important advantage of the program is that it can be used by users
without knowledge of the methodology itself, calculation formulas and
reference data. This factor is not an advantage when using the program in
training, but it is a positive aspect when used by the relevant authorities
responsible for civil protection.

The described software product significantly simplifies the process of
solving typical civil protection problems and can be used in the relevant
authorities. In addition, it can be concluded that the use of this program for
solving typical civil protection problems has many advantages over the manual
method of calculation and can be used by students of the discipline "Civil
Protection” to consolidate the methodology of performing calculations and by
teachers as one of the ways to check students' practical work.
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DIGITAL MARKETING AS AN OBJECT OF INTELLECTUAL
PROPERTY

Just seven years ago, knowledge of SEO (optimization) was enough to
feel confident in the Internet space, three years ago Internet marketing seemed
something new and unusual, and for many an incomprehensible term. Now
every large company wants to have an Internet marketer on staff who is able to
effectively organize promotions, analyze the activities of competitors and help
improve the company's image in the network. The speed of change is evidenced
by the fact that often business owners themselves do not understand why they
need such a specialist, although they are sure that this is critically important for
the company. But now there is little knowledge in Internet marketing - a new
era has come - digital marketing [1, 3].

Digital marketing (digital or interactive marketing) is the use of all
possible forms of digital channels to promote a brand. Nowadays, this includes:
television, radio, the Internet, social media and other forms. The key factor of
this type of marketing is the densest work with the audience, which currently
sets the trends in digital marketing. Since this area is quite dynamic, new trends
appear as quickly as they lose their relevance, so for effective contact with the
audience, brands have to adapt all the time to changes in public preferences.
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However, along with this complexity, digital marketing has a number of unique
advantages. The main ones are complex work with the audience, which can be
aimed simultaneously at forming and maintaining an image, sales, user support,
collecting feedback from them and much more. At the same time, digital
marketing tools are available even for small businesses, which cannot be said,
for example, about traditional TV advertising [2, 4]. This marketing channel is
optimal if you need to work with a limited audience, which can be clearly
distinguished from the total mass according to certain criteria. If at the same
time you need an audience under 35 years old - the effectiveness of digital
marketing becomes even more tangible, since it is this age segment that most
actively uses all the means of data exchange from the media environment.

Digital-Marketing tools allow you to realize almost any task, from
launching a brand or a new product to deep attraction and building loyalty. The
special value of such marketing lies in its utmost transparency: almost any
action on the part of the advertiser can be further studied to the smallest detail
in order to find out what exactly in the advertising campaign gave the result,
and what can be abandoned without any harm [3].

Digital marketing technologies will be effective provided that [1 - 4]:

- a service or product is intended for consumers who use the Internet and
mobile phones quite often, to create communities in social media, viral videos and
applications there is a large coverage of the target audience;

- a product or service has many characteristics or a complex design, that is, it
contains a large amount of information. It would be more optimal to present it in the
form of online pages or applications with a detailed description and infographics;

- promotion of the product to the masses, but television is not available. An
effective assistant will be viral content, non-standard PR and Internet promotions;

- emotions have a great influence on the decision to buy a product. In such a
situation, it is better to use dynamic videos, attractive images, integrated game programs.

Inclinations in the development of the digital sphere will be aimed at
creating new types of interaction with the audience. For the first time in the
history of marketing, there is such an opportunity for interaction, when
consumers themselves can create a product that they want to get. Speak what
they think - and be sure that they will be heard. Now even a small company
with a unique and interesting product, without special advertising budgets, can
in a matter of minutes convey its message to millions of potential consumers,
and become a large corporation.
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CEKLIS 5. KIBEPBE3NEKA 1 3AXUCT IHOOPMALII
YJIK 519.86 + 338.5.018.7 Cyxuna O. B., Kapnierko M. }0.2

AVIUT IHOOPMALIMHOI CUCTEMM SIK CKJIAJIOBA
BE3NEKH NIINPUEMCTBA

Y cy4yacHux ymoBax iH(OpMAIiifHI TEXHOJOTrii CTalli HeBiJ €EMHOIO
CKJIa[IOBOI0 YCIIIITHOI MisUTBHOCTI MiJIPHEMCTB Y BCIX Tamy3sX €KOHOMIKH. 3
KO)KHAM POKOM 3pPOCTa€ BaXIMBICTh TAaKUX CHCTEM Ui e(eKTHBHOI
opraHizanii pobOTH MiANPHUEMCTBA, WIHHICTH IH(OpPMAIi, KOO Ii CHCTEMH
orepyrote. BomHOowac, TOCTIHHO 3pocTae€ KUIBKICTh IIKIIJIMBHX HpOTrpam,
XaKepPChbKUX arak Ta iHmmMx 3arpo3 Oesmemi iHdopmaniiaux cucrteM (IC),
30UIBIIy€EThCS  PU3HK  IOPYIIEHHS  KOH(QiAeHUiHOCTI, ITlicHOCTI  Ta
JpoctynHocti iHdopmanii. Taki 3arpo3u MOXKYTh MaTH CEpHO3HI HACIIIKH IS
MiANPHEMCTBA, BKIIOUAIOYH BTPATy JOBIpH KIIE€HTIB, MITpadu 3a MOpPYyIICHHS
3aKOHO/IaBCTBA po 3aXHCT MepCOHAIILHUX JIaHUX, BTpaTy
KOHKYPEHTOCIIPOMO>KHOCTI Ta iHIIII.

JUii  eeKTMBHOTO BHpIIICHHS NpOOJIEMH 3aXUCTy JAHMX Ta
3abe3nedenHs HaaiitHocTi IC € opraHizaris mpouexypu aynuTy, ska 6 mana 3a
METy 3pOOHTH O00’€KTHBHY OIliIHKy MOTOYHOro craHy Oe3meku IC, ii
aJIeKBAaTHICTh IMOCTABJCHUM MM, MEPCIEKTHBAM EKOHOMIYHOI MisUTBHOCTI
HiApUEMCTBa, TOmo. HachoromHi Taka mpolenaypa € BajKJIMBOIO CKIIQJOBOIO
iHpopMaTH3alii MiANPUEMCTBA, OCKUIBKH J03BOJISIE BHSBJIATH 3arpo3u Ta
BYACHO IPUIMATH 3aX0AH MO0 iX yCyHEHHS. Y BOMY KOHTEKCTI IIPOBEICHHS
ayauty IC e HeoOXiZHUM €JIEeMEHTOM YCHIIIHOI poOOTH WiNIpPUEMCTBA B
YMOBax HIBHAKOIUIMHHOTO iH(popMaIiitHOro cepeoBuIia.

Aymut IC Ta 1i Oe3meku BKIOYaE B ceOc KUTbKa B3aEMOIIOB’S3aHUX
eTariB, a came.

[TnanyBanHs: mei eran mnepenbadae CKIAQAAHHS IUIaHy —AyIMTY,
BU3HAUCHHS LIeid, o00csAry, METOAIB Ta IHCTPYMEHTIB, IO OyayTh
BUKOPHCTOBYBATHUCh TiA dac ayauTy. Ha mpomy ertam mae Oytm oOpanuit
ayauTop, oOyMOBJIeHI HOro mpaBa 1 000B’s3KH, CKJIAJICHUH IUIaH MPOBEICHHS
ayIuTy, BU3HAYCHI MEXi IPOBEACHHS 00CTEKECHHSI.

306ip iHpopManii: Ha HFOMY eTaIli ayAuTOpU 30MParOTh iH(POPMALIiIO IPO
cucTeMy Ta piBeHb ii Oe3meku. BOHW OIIHIOIOTH PHU3HMKH, IOB’s3aHi 3

! Crynent rpymu ICtaT 2019-1, XHYMTI imeni O. M. BekeroBa
2 KaHy. TexH. Hayk, noueHT kad. KHtalT XHYMI imeni O. M. beketoBa
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BUKOPHUCTAHHSM CHCTEMH, IPOBOJSITH aHANI3 ICHYIOUHX TMOJITHK Ta MPOLEIYP
Oe3nexu.

Leit npomec moxe OyTH JOCHTh CKJIaJHMM 4Yepe3 BiJCYTHICTb
HeoOxiHOT fokyMeHTanii Ha aitody IC Ta HeoOXiAHICTIO B3aEMOJT ayauTopa 3
BEJIMKOIO KUTBKICTIO CHIBPOOITHUKIB ITiIIPHEMCTBA.

AHaiz iH(popMaIll: Ha MbOMY eTali ayJuTOpH aHaIi3yIOTh 3i0paHy
iH(pOpMaLi0 Ta OWIHIOITh SPEKTUBHICTD iCHYIOUHMX 3aXOJiB Oe3meku. Bonm
TAKOXX  BU3HA4YalOTh NpoOJieMM Ta  HAJAIOTh  pEKOMEeHnamii Mmoo
BIIOCKOHAJICHHA (DYHKIIIOHATY Ta MPOLeAyp Oe3MeKn CHCTEMH.

PoGora Ha mnpOMy erami NpPOBOAWTHCS, SK IIPaBWIO, 3a JBOMA
HaIpsSMKaMH, — aHaJIi3 PU3HKIB, HA OCHOBI SKOTO BUOHWPAETHCS 1HIUBIAyaTbHUI
Habip BUMOr 1o Oe3meKkw, 1 aHami3 BimmOBIMHOCTI cTaHmapTam 1B, sKwii
BH3Ha4yae 0a3o0Buii Habip Bumor Oesmeku mas Outpmocti Bimomux IC. Ilicnus
YOTr0 NMOYMHAETHCA PO3POOKA PEKOMEHIAIIH, sKi IIOBUHHI OyTH KOHKPETHHUMH,
E€KOHOMIYHO OOIPYHTOBaHMMH i aniekBatHUMH 10 IC mianpuemcrsa.

3BiTyBaHHS: Ha OCTAHHBOMY €Talli ayAWTOPH CKIAJAIOTH 3BIT, IO
MICTUTh pe3yJbTaTH ayAWTy Ta PEKOMEHAAIl LIOA0 TOKpalleHHS Oe3reKu
cuctemu. lLleit 3BiT Moke OyTm TepemaHWil KEpiBHUIITBY KOMIaHii abo
3aMOBHUKY ayauTy. Y 3BiTI  BUKJIAIAIOThCA LTI TNPOBENCHHS ayJIHTY,
XapaKTepUCTHKa 00’ €KTa JIOCHIPKEHHS, METO/I1, BUKOPHCTAHI MPH MPOBEACHHI
ayIWTy, pe3ysNbTaTH aHaiisy, BHCHOBKH. Ilicims 3akinuenns ayauty IC,
pekoMeHAalil MOXYTb OyTH BIPOBRJDKEHI B CHUCTEMY Uil TOKpallCHHS
Oe3meKn Ta 3MEHIIICHHS PH3HKIB.

Aymut IC € A0oCHTh CKIIAJJHMM 3aBJaHHSIM, sike NOTpedye o0poOKu
BEIHMKOT0 OOCSATY HaHWX, MIATOTOBKM 3HAYHOI KINBKOCTI JOKYMEHTIB Ta
3aCTOCYBaHHS CKJIQJIHUX MpoLexyp aHamizy iHpopmarii. Tomy aBTOMaTH3aMis
NEBHUX €TalliB ayJuTy € IOCUTh aKTyaJbHUM 3aBIAHHAM, sSK€ JO3BOJHTDH
3HAYHO IIiJBHIUUTH €(QEKTHBHICTh LBOrO IPOLECY Ta MOKPAIIUTH SKICTh
OTPUMaHMX pe3yJbTaTiB. Y pPOOOTI MPONOHYETHCS MPOrPAMHHUIA MOAYIb
«IT-Audit», sxka M03BOJsIE aBTOMATHU3yBaTH OCHOBHI €TaIld MiATOTOBKH 3BITY,
IUTaHYBaTH IX BUKOHAHHS Ta MICTHThH IPOrpaMHi MOJYJ JJIsl OLIHKH CTYIEHIO
3axumeHocTi naHux. Pobora Momyns HeBuOarnmmBa IO pecypciB, BiH MOXeE
BHUKOPHCTOBYBATUCh Ha OUIBIIOCTI BITYM3HSHUX IIJIPHEMCTB Ta J03BOJHTH
3HAYHO [IABUINMTHA TPOIENypy Opradizamii Ta TIPOBEJACHHS ayIuTy
iH(OopMaIiifHOi cucTeMH.

CIIMCOK BUKOPUCTAHOI JITEPATYPH
1. AyauT indopmariiiiHoi 6e3neku. / Pexum noctymy:
https://www.slideshare.net/volodia8/ss-52922288

203


https://www.slideshare.net/volodia8/ss-52922288

2. Tndopmartiiina Ge3mneka: ayauT i KOHTpodb. / Pexum noctymy:
https://stud.com.ua/118217/informaciyna-bezpeka-audit-i-kontrol

3. Information Systems Audit and Control Association. / Pesxum
Jocrymy: https://www.isaca.org/

VIK: 004.056 [IoBkoBa A.O.}, Henaca I'.B.2
AHAJII3 BE3IIEKU IOITYJISIPHUX MECEH/IKEPIB

[TpoBenemo anani3 Ge3mekn TakuX MOMYJISIPHUX MECCEH/IKEPIB, SIK:
- Viber;
- WhatsApp;
- Telegram;
- Signal.

Bimomo, o kommnanis Facebook y 2014 porii kymuna WhatsApp, Tomy
noyiTHKa KoHGimeHIiiHOCTI MecceHmkepy WhatsApp Oyma onosiena [3].
WhatsApp npononye End-to-end mmdpyBanHs a1t BCix cBOIX KOpHCTYBadiB,
10 J03BOJISIE 3a0E3MEYMTH BHCOKUI piBeHb KOH(IIEHIIHHOCTI Ta Oe3meKH
obminy  moBimomieHHsmu. End-to-end mmdpyBaHHs  o3Havae, 1m0
MOBIIOMJICHHSI, SIKE B HaJiciand, Oyme po3mupoBaHe TUIbKH OTPUMYBaUEM,
a He OyIb-KOI0 TPETHOIO CTOPOHOIO, KA MOXKE HaMaraTHCsl HEpPEeXOIHUTH
nosigomiienHs. OnHak, HeauBisuuck Ha End-t0-end mmmdpysanus, WhatsApp
MoOJKe 30mpaTH Ta 30epiraTé IeBHi JaHi, Taki IK HOMep TelaedoHy, iHpopMamiro
PO KOHTAKTH Ta iHII MeTaIaHi.

OmHAM 3 MOXKIMBUX 3arpo3 st 6e3nexn WhatsApp € miakmrodeHHs 10
Binkputnx Wi-Fi Mepex, siki MOXXyTb OyTH KOMIIPOMETOBAHI 3JJOBMHCHHKAMH.
Taki ataku MOXYTh JO3BOJMTH XakepaM MepexOomuTH Tpadik HaHUX, SKi
MepeslaroThCs 3 MIPUCTPOIO KOPUCTYBaya Ha cepBepu WhatsApp.

JIpyruM MOTeHLIHHUM BEKTOPOM aTaK € J0JAaTKU-IIIUTYHH, SKi MOXYTb
OyTH BCTAaHOBIICHI Ha TIPUCTPOi KOpUCTyBada. Taki MONATKH MOXYTh
JIO3BOJIUTH 3JIOBMHUCHHKaM OTPHMATd JIOCTYH 1O IOBiOMJICHb, KOHTaKTIB Ta
IHIIIMX OCOOMCTUX AAHUX KOPHUCTYyBaya.

HactynmHolo MOXJIMBOIO 3arpo3010 ajisi O€3NeKH € aTaku Ha CepBepu
WhatsApp. Xoua mOBiZOMJIECHHs, sKi TmepemaroTbes uepe3 WhatsApp,
3ammn(poBaHi Ta HE MOXKYTh OyTH ITPOYUTAH] TPETHOIO CTOPOHOIO, AJle

! Crynentka maricrparypu, HY «3anopisbka HoJiTeXHIKa»
2 Kanp. TexH. HayK, JOUEHT, MONEHT Kadenpu 3axucty indopmanii, HY «3amnopisska
HOJTITEXHIKaY.
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iH(opMmalrisi Ipo cami MOBIJOMIICHHS MOXKe OyTH 30epekeHa Ha cepBepax
kommaHii. Takum 4MHOM, aTaki Ha CEPBEPU MOXKYTh JI03BOJIHUTH 3I0BMHUCHUKAM
OTpPHUMATH JOCTYII JIO METa/IaHMX Ta IHIIUX JaHUX KOPHCTYBaUiB.

V3aranpHioroun, WhatsApp Mae BeIMKHIA MOTCHIIAT IS 3a0€3CUCHHS
KOHOineHIiiiHOCTI Ta  Oe3mekH  KOpucTyBauiB  3aBaskd  End-to-end
mmdpyBanHio. OnHak, 30ip Ta 30epiraHHs MeTaJaHuX Ta iHII 3arPO3U MOXKYTh
MIPU3BECTH JI0 KOMITpOMeTanii 0e31eKH KOpHCcTyBaya.

Hwxuve, Ha pucyHky 1, HaBeleHO CTaTHCTHKY Bpa3IMBOCTEH s
WhatsApp [2] 3a pokamu Ta THITaMu. 3 i€l CTATUCTUKA BUIHO, IO HAHOLIBIIE
BpaznuBocted Oyno y 2014 pomi, Ta THI BpazIMBOCTEH B OCHOBHOMY IIe

TICPETIOBHEHHSA.
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Pucynox 1 — cratuctuka Bpasnuocreii s WhatsApp

Viber 3a0e3neuye mudpyBaHHs HACKPI3HE 32 3aMOBUYBAHHSIM JIJIS BCiX
MOBIIOMJICHb, TOJIOCOBHX IOBIJOMJICHb Ta Bifeo-m3BiHKiB. IlludpyBanHs
3abe3rnedyeThest 3a IonoMoroto npotokonry TLS, sikuit € cranmapTom Oe3neku B
Iarepreri. Kpim toro, Viber mpononye ¢ynkmito «CekpeTHi 4aTm», B SKHX
MOBIJOMJICHHS INU(PYIOThCS 3a IOMOMOIOI0 JOAATKOBOI IIM(PYBaIbHOI
TeXHOJOTii. Y CeKpeTHHMX uaTaX HeMae MOXKJIMBOCTI BiJIHOBHUTH iCTOPItO
MTOB1TOMJICHB 200 3pOOUTH CKPIHIIOTH EKPaHy.

Viber 30upae pi3Hi JaHi PO KOPUCTYBauiB, TakKi K HOMep TeneoHy,
iM's, ¢dororpadiro mpodimo Ta crnmcok KoHTakTiB. KpiM Toro, mMeceHmxep
30epirae Korii IMOBIZIOMJIEHb Ha CBOIX cepBepax, SKi MOXYTb OyTH JOCTYIIHI
BJIQ/Ii Ta iHIIMM TPETIM CTOPOHAM y pa3i OTpUMaHHS OQImiifHOTO 3aMuTy.

Iporte, Viber npononye ¢hyHkiiro «CaMO3HUICHHS TOBIOMIICHBY, SKa
J03BOJIIE€ KOPUCTYBadyaM BCTAHOBIIIOBATH TEPMiH, MICJIS SKOTO ITOB1IOMIICHHS
aBTOMAaTUYHO BHJAIATHCS 31 CTOPIHOK CIIBPO3MOBHHKIB. Viber Takox
MIPOTIOHYE JIOJIATKOBI MOXIIUBOCTI sl 3a0e3redeHHs1 Oe3MeKH KOPHUCTYBaHHS
MeceH/kepoM. Hampukian, KopucTyBadi MOXKYTh HAaJalITyBaTH  ITiH-KOJ
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JIOCTYITy IO CBOTO OOJIIKOBOTO 3ammucy, 100 3a0e3MeunTH NOAaTKOBUIl PiBEHb
3aXUCTy BiJA HECAHKIIOHOBAHOTO JOCTymy a0 paHux. Kpim Toro, Viber
NPONOHYE  MOMKJIMBICTh TIEPEBIPKM  1IEHTUYHOCTI  CITIBPO3MOBHHMKAa 32
JIOTTIOMOT'0I0 Bi3yaJbHOTO KOy, SKMA MOXKHA 3HAMTH Ha HOro mnpodinbHii
cropiumi. Lle 703BoJIsIe YHUKHYTH [IaxpaicTBa Ta miapoOKkn mpogimis.

OpHUM 3 TOJIOBHUX claOKux Miclpb Viber € 30ip Ta 30epexeHHs JaHuX
KopuCTyBadiB. HaBiTh SIKII0 TOBiZOMIICHHS MIH(PYIOTHCS, BIIaAa Ta iHIII TPETi
CTOPOHH MOXKYTh OTPHMATH JOCTYII IO META/IAaHHUX, TAKKX SIK Yac BiANpPaBICHHS
Ta OTPUMaHHS ITOBiTOMIICHHS, pO3Mip (paiiiry Ta CIIMCOK KOHTAKTIB.

Kpim Toro, Viber He ITpoIOHY€ 3aXUCT Bijl aTak METOJOM ITEPEXOIIICHHS
noBiomiienb, Takux sk MITM (Man-in-the-middle), mo wmoxyTts OyTn
BUKOPHUCTAaHI IS TOCTYITY O INM(POBAHOrO KOHTEHTY.

OmuH 3 OCHOBHHX TpuHIHMIIB Gesmeku B Telegram - End-to-end
mudpysanHs. e o3Havae, 010 MOBITOMIICHHS NEPeIaloThes B 3alIU(PPOBAHOMY
BUTJISIII TUIBKM MDK BIANPABHHUKOM Ta OTPUMYBaueM, HE TPOXOMASYU uepe3
cepsepu Telegram. Kpim Toro, Telegram Mae MOXJINBICTh BHKOPHCTOBYBaTH
"cekpeTHi yaTh", sSKi HaJaloTh 1e OUThINy Oe3neky Ta KOH(IIeHLIHHICTb, TaK
SIK BOHM He 30epiraroThcs Ha cepBepax Telegram ta MOXKyTh OyTH BHIaJICHI
AaBTOMaTUYHO Yepe3 3a7aHuii yac abo micis Buxoxay 3 4ary. OnHak, He BCi 4aTh
B Telegram End-to-end sammdpoBanuMu. 30kpeMa, 1€ CTOCYETHCS TPYMOBUX
YaTiB Ta BIIKPUTHX KaHAJIB, SIKI MOXYTb OyTW IOCTYIHI JUIS TIE€PEriIsiLy
iHmuMKu ~ kopuctyBauamu. OxpiMm Toro, Telegram Mae MOMXIHMBICTH
nmBodakTopHOi ayTeHTHdIKaIii. 3rifHO 3 MOBigOMICHHSAM KomraHii, Telegram
TaKOX BHKOPUCTOBYE aITOPUTMH MIM(PYBaHHS, SKI BIAIIOBIIAIOTh HAWBUIMM
crangapraM Oe3neku. Hampukian, BUKOPHUCTOBYEThCS aNrOpUTM MH(GPyBaHHSA
MTProto, sxuit po3poOnennii cmemianbHo it Telegram Ta Mae BHCOKY
MIBUKICTh TIepeaadi JaHuX Ta ePeKTUBHICTb.

Haii0inpm mommpeHnMu MeTomaMH atak Ha Telegram € coriaipHO-
IH)KEHEpHI aTaku Ta (QiIIMHTOBI aTaKH.

3aramom, Telegram € Ge3neyHNM Ta HaXIHHAM MECEHDKEPOM, SIKHHA
3abesneuye End-to-end mmdpysanHs Ta aBodakTOpHy ayTeHTH(]IKaIio.
OpHak, KOpPHCTyBa4i MOBHHHI OyTH OOCpE)XKHHMH Ta YHUKATH HAaICHIAHHS
KoH(ineHNiHHOT iH(opMallii yepe3 TPyHOBi YaTH Ta BIAKPUTI KaHAIH, a TAKOXK
Oytn oOepe)KHMMH TIiJi Yac OTPUMAaHHS HE3HaWOMHUX TMOBiIOMJICHh Ta
MOCHJIaHb.

Humxue, Ha puCyHKY 2, HaBelIEHO CTaTUCTHKY Bpas3lIMBOCTEH Myt
Telegram [1] 3a pokamu Ta THmamu. 3 i€l CTATHCTUKA BUAHO, IO KUTBKICTH
BUSIBIIEHHUX BpasznuBocteil y 2022 poui Oiibla, a THUIT YacTiIINX BPa3IMBOCTEH -
HepPEeNOBHEHHS.
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Pucynok 2 — cratuctuka BpasnuBocteit g Telegram

Signal - ue meceHmkep, KUK 3100yB MOMYISAPHICTH 3aBASKH CBOEMY
¢dokycy Ha Oesmeky Ta KoH(DigeHMiWHICTh. OOMH 3 KIOYOBUX CIEMCHTIB
6esmeku B Signal - ne End-to-end mudpysanus. Hasite kommanis Signal He
Mae jgoctynmy Jgo mnepenaBaemoli iHdopmanii. Illudpysanns B Signal
BHKOHYETBCA 33 JAOMOMOIOI0 MpoTOoKony ImmdpyBanHs Signal Protocol, sxwmii
6yB po3pobiaenuii kommanietro Open Whisper Systems, sika po3pobisiia Signal
o Horo mepexoay mix omiky Signal Foundation. Signal TakoX BHKOPHCTOBYE
nBodakTopHy ayreHTH(ikamiro. Signal 1gae MOXKIUBICTH CTBOPIOBATH Ta
MIPUETHYBATUCS 10 TPYNOBUX YaTiB, IPOTE, BiH MIH(pPY€E KOXKHE MOBIIOMIICHHS
B TPYNOBUX YaTax OKpeMO, ImI00 3a0e3rmednTH KOH(INCHIIHHICTh YYaCHHKIB.
Takox Signal miATpUMY€e MOXIIMBICT BUAAICHHS IOBIIOMIIEHb 3 YCIX
MIPUCTPOIB, IO 3MEHITYE MOXIIUBICTh BUTOKY KOH(DIiIeHMIIHHOI iH(opMartlii B
pasi BTparm abo kpanaibkku npuctporo. Kpim Ttoro, Signal mae BOynmoBaHy
(GyHKIIO OJIOKYBAaHHS EKpaHy.

OnuuM 3 HenomikiB Signal € Te, 110 BiH HE Ma€ MOKJIMBOCTI MEPETIIsiay
MTOBI1IOMJICHb Ha 1HIINX MPHUCTPOSX KOPHUCTyBada, IO MOXKe OyTH HE 3pYyIHUM
Uil JIesIKMX KopucTyBadiB. Takox Signal He Mae MOXIMBOCTI 30epiratu
PE3epBHI KOl YaTiB HA CepBepax, IO MOKE YCKIATHUTH BIAHOBJICHHS TaHHUX
TCIIA BTPATH a00 3aMiHU IIPUCTPOIO.

VY 3araneHOMYy, Signal € oHIM 3 HaWOUTBIT OC3MEYHIX MECCH/DKEPIB HA
PHHKY.

Hwxue, HaBeneHo Tabmuiro 1, ska Hajae 3araibHy 1HQOPMAIO TPO
¢byHKIii Oe3reKd, SAKi IOCTYMHI B KOKHOMY 3 PO3IJBIHYTHX MECEHIDKEPIB.
MoskHa m00auuTH, MIO BCi YOTHPU MeCeHMKepu HanawTh End-to-end
mudpyBaHHS Ta MOXKJIMBICTh BUKOPHCTaHHs OararodakTopHoi ayTeHTHdiKaLii.
B Telegram Tta Signal takox € (yHKIii CaMO3HHINEHHS MOBIIOMJICHH Ta
KOHTPOJIIO HaJ MPUBATHICTIO, MO POOUTH iX ONHUMH 3 HAaHOUIBII OE3MEUYHUX
MECeHDKEPIB Ha PUHKY. Y Ci YOTHPH MECSH/KEPH HEe HAJAIOTh BIIKPUTHH KO,
ane Signal BiZKpHB KO/ Ha BECh CBIT, IO JO3BOJISIE €KCIEPTaM IIEpPEeBIpUTH
Oe3mnexy mporpamHoro 3abesmedeHHs. Bapto Takox 3a3HaumtH, mo Signal €
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€IMHUM MECCH/DKEPOM Cepell PO3TJISIHYTHX, SKM Hajae OC3MeKy Ha piBHI
cepBepa.

WhatsApp: BukopuctoBye mm¢ppyBanus end-to-end wHa  BCix
MOBIJJOMJICHHSIX, II0 O3HAya€, IO TIbKH BiJIPAaBHUK 1 OTPUMYBad MOXYTb
nepernasaaté BmicT moBimomuieHHS. IlmdpyBaHHS BHKOPHCTOBYE IMPOTOKOI
Signal, sikuii BBayKa€TbCsl OJJHAM 3 HAHOUIBII Oe3NeYHNX.

Telegram: BuxopucroBye mudpyBanas end-t0-end TimbkuM B pexumi
"cekpeTHUX dYariB", 0 Mae OyTH BBIMKHEHO BpYYHY. Y 3BHYAHMX dYaTax
BUKOPHCTOBY€EThCS MIM(PYBaHHS Ha CTOPOHI cepBepa, IO HE € TaKUM
GesneynnM, SIK mudpysanss end-to-end.

Viber: BukopucToBye mudpysanus end-t0-end Ha BCix MOBITOMIICHHSX,
aye BIOKpUTE TporpamMHe 3a0e3meueHHA s Viber He € JOCTymHHM, IO
3aTpyIHIOE IepeBipKy Oe3neku muppyBaHHs.

Signal: BukopucroBye mudpysanns end-t0-end Ha BCix MMOBiOMIICHHAX
i Tenedonnux n3pinkax. lIudpyBaHHsS BUKOPUCTOBYE NMPOTOKON Signal, skuit
BBa)KAETHCS OTHUM 3 HaHO1Ib1I OE3ITEUHUX.

Cepen ycix pO3TIISIHYTHX MeEceHMKepiB, Signal Bim3Ha9aeThCA
HalKpaluMMu MMOKa3HUKaMM 3aXUCTy NPUBATHOCTI KopucTyBadiB. Ciyx0a He
30upae JKOMHUX OCOOMCTHUX MHaHWUX, OKpiM HoMepa TenedoHy Ta iMeHi
KOpHCTYBaya, SIKi BHKOPHUCTOBYIOTBCS JUIS ayTeHTHU(]IKalii Ta CTBOPEHHS
obmikoBoro 3amucy. Kpim Toro, Signal BHKOpMCTOBYE Cy9acHI TEXHOJOTii
mu¢pyBaHHs, SKi 320e3MeuyIoTh 0e3MeKy IMepecuiIanHs IT0BiIOMIIEHb Ta TaHUX
KOpPHCTYBaUiB.

Tenerpam TakoXX BiZOMHI CBOIM 3aXHCTOM IIPHBAaTHOCTI, OCKUIBKH
CepBiC BUKOPHCTOBYE IIU(PYBaHHS Ha PiBHI "KIHLEBUX TOYOK" IJISI 3aXHUCTY
BMIiCTy TOBiZoMieHb. KpiM TOro, KOpHCTYBadi MOXYTh HAJIAIITOBYBATH
TaliMepy CaMO3HUILEHHS JUISl TOBIIOMJIEHb Ta BIAKIIOYaTH 30epeXeHHS iX B
icTopii Jary.

Tabmus 1 — —3aransaa iHGopMaris po GyHKIIT 6e3MeKn pO3IIITHY TUX MECEHKEPIB.

Dyukuii 6e3nexu Viber | Telegram | WhatsApp | Signal
End-to-end mudpysanus Taxk Taxk Tax Taxk
Bigkputuii koj Hi Tak Hi Tak
bararogaxropHa ayrentudikanis | Tax Taxk Tax Taxk
CaMO3HUILIEHHS MTOBIJOMJICHb Hi Taxk Hi Taxk
KoHTpoJb Ha/1 NPUBATHICTIO Hi Taxk Hi Taxk
besneka Ha piBHI cepBepa Hi Hi Hi Tak
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VJIK 004.4:519.7 Yevdokymov S.!

SOFTWARE DEVELOPMENT
INFORMATION SECURITY IN ELECTRONIC DOCUMENT
MANAGEMENT SYSTEMS IN THE LOCAL NETWORK
OF AN ENTERPRISE BASED ON NETWORKS
NEURO-FUZZY HYBRIDIZATION

Numerous works of leading scientists from all over the world are
devoted to the study of various theoretical and practical aspects of the problem
of information security in electronic document management systems. The study
was conducted by studying the decision of the national security and Defense
Council of Ukraine of May 14, 2021 "on the cybersecurity strategy of Ukraine",
approved by Presidential Decree No. 447/2021 of 26.08.2021.

Information leakage channels are ways and methods of data leakage
from an information system [1]. There are several reasons for the leakage of
important information, mainly: weak security of authorization tools, the use of
spies, viruses and Trojans, insufficient control over the means of protecting
important information. Therefore, there is a need to create such software tools
for the information security system in order to prevent possible vulnerabilities

! maricTp, XepcoHchKuil nepxaBHuil yHiBEpCHTET
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in the local network of the institution from unauthorized access and interference
with the electronic document management mechanism [2].

Such tools should contain independent software components that
implement information processing on heterogeneous models. To take into
account the level of reliability, when forming the initial linguistic variables, a
modification of the formula(1) is usually used, which determines the indicators
of using various clustering algorithms:

N_{v,if_v<15,
“\v-14_if _v>15;
10V ,if _V <5, 8V ,if _v<5,
_J5V,if _V<5<10 ) 6V,if _Vv<5<10,
Sy, ) 2V,if _10sv<20 Sy ) 3V,if _10<V <20,
V else; 2V else;

xn(Ty=0SHyr ={y°}s=123.5;;

0.1(x{+x3) X<V,
_ S_.S) oS
s =1 0:3(x3-x3).x3>V, )
0,5(x7x3).x3 =V ;

rand - function, what generates random numbers, V - numbers, S, -
number of instances in the sample, S, - number of instances in the test sample,
N - number of input variables, %, , x;- sample values: training and test, v, v, -
value of target features for samples.

The project is based on expert knowledge about the information security
system. This method is more effective than other modern algorithms, but only
if the expert has full knowledge about information security systems. The tasks
that an information security software product should solve in electronic
document management systems are as follows:

— tracking the database in use;

— protecting data from leakage by controlling data;

— saving confidential data;

— preventing information leaks;

— monitoring system events;

— configuring the Enterprise LAN security policy;

— analyze information for their confidentiality;

— perform actions defined in information security policies.

The project of developing software products using a Neuro-Fuzzy
hybridization model and information security risk assessment allows us to
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adjust the parameters of the functions of belonging of linguistic variables of the
studied information security systems security and get a more adequate
assessment of current capabilities. The principles of hybridization, fuzzy logic
and new algorithms allow us to create a higher quality of recognition,
forecasting, decision support in case of simultaneous reduction of
computational costs for training, but they also have disadvantages: the lack of
spatial perception of objects makes learning neural networks quite difficult.

Neuro-Fuzzy hybridization networks are one of the modern methods for
information security in information security systems and its effective
performance [2]. The use of technical solutions based on the Python
programming language and the free TensorFlow software allows you to build
the algorithms specified in this study. This area is currently actively developing
and requires more detailed study. Therefore, in the future, based on this topic,
there are prospects to develop our own methods to improve neural network
training in electronic document management systems.
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CEKIIS 6. IHOOPMALIMHI TEXHOJIOI'Li SIK IPAVIBEP
€BPOIHTEIPALIIMHUX ITPOLIECIB YKPAIHI

VJIK 37.01/.09 Bparepcbka H. M.

BILIMB BOEHHOI'O CTAHY HA IT-C®EPY. SIKI TEHJIEHIIII
3MIH MOXHA ITPOI'HO3YBATH B IT-OCBITI

JloBroTpuBana BiiiHa, sika BiOyBa€TbCs Ha TEPUTOPIi YKpalHH, 3aBIa€
mKoan ycim cdepam xutts. OnHiel i3 krrouoBux cdep ekonomiku € IT-chepa,
sSKa HE3BAKAIOYM HA CKJIAJHI YacH, MPOJOBXKYE (QYHKI[IOBATH, 3aXUINATH
JepXKaBy, BAKOHYBATH SKCIIOPTHI KOHTPAKTH, TUIATHUTH IOJATKU Ta 3apIUIaTH.
Ili xomTH WOyTh Ha 3aKyIMiBIIO HEOOXiJHOI 3aXMCHUKaM 30poi, couianbHy
MiATPUMKY HaceJICHHS Ta BifOyIOBY HAIINX MICT.

Cranom Ha kiHenp 2021 poky B YkpaiHi HanidyBajgoch npuoiau3Ho 285
000 mromet, siki mparroBanu B IT. A romoBHI Tex-XaOM pO3TalIoBYBaJlUCS B
Kuesi, JIsBoBi, Xapxosi, [minpi Ta Opeci. [loBHOmacmiTabHa BiifHa
CKOJIMXHYJIa TEX-IHAYyCTpilo, sIK 1 Oymp-aky iHmry cdepy. 3a manumu IT
Research Resilience, cranoM Ha TpaBeHb-YEpBEHb 3a KOPIOH BHixaio Bim 50
000 mo 57 000 IT-cnemiamicriB. A npubausHo 7 000 IT-cnenianicTiB cranu 10
maB 3CY gm TpO. Tobro, croromni mpubim3Ha KinbKicTh [T-(paxiBmiB B
VYkpaini csarae 228 000 mromeit. 3rigHO i3 pe3ynbraTamu JTOCTiKeHHs, 18%
onutannx ®OII mnanyoTh JeramizyBaTHCs 3a KOpAOHOM [1].

Takox BiiHa Mae BB 1 Ha IT-ocBity B VYkpainy. A came 3a
mijicyMkamMu BeTynHOi kammnanii y 2022 poui Ha IT-cnenianbHocTi BeTynmia
peKOpAHA KUTBKICTh CTYAEHTIB (puc. 1).

S gm0 293 17,5 58,5

I — [ I
®axosuil MONoAWNA Monoawmin bakanasp Marictp
Gakanasp Gakanasp

Pucynox 1 — Kinbkicts BecrynnukiB Ha [T-cnenianshicts y 2022p., THC. 0Ci0

[TpoananizyBaBumm puHOK mpani ta rnomut Ha IT-cremiamicriB, MoxHa
BIZIOKDEMHTH OKpEeMi TEXHIUHI HampsMH, 3a SKAMH MoKHa posBuBatu IT-
OCBITY:

! Acucrent kadenpu KH ta IT, XHYMI imeni O. M. Bekerosa
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e Java mnonyJssipHa 3aBJssKH CBOii yHiBepcasibHOCTI. [Ipubnusno 10-15
POKiIB TOMY 3'SIBUJIMCS TIEpIi IPOTPaMH 1 3aCTOCYHKH MOBOIO Java, SIKUMH J10Ci
KOPHUCTYIOThCS MUIBHOHH JIFOJIEH TI0 BChOMY CBITI. YCI 11l TpOrpaMy BUMAaratoTh
MTOCTIHHOTO OHOBJICHHS Ta MiATPUMKH, U 9OT0 1 moTpiOHI Java-po3poOHUKH.

e Cloud-apxitexropu. Jlenai Gisple Cy4acHUX po3pOOOK IPYHTYIOTBCS
Ha XMapHUX TexHousorisx. Ile Oe3meuno i 3pyuHo s Benukoro Oi3Hecy
PO3TIOMIICHUX KOMaHI.

e daxisii 3 kibepoesneku. Lle nuranHs akTyanabHe 1 11 Oi3HECy, 1 s
JEpKaBHUX YCTaHOB, 1 Ui TepeciyHuX KopuctyBauiB [T-mpomykTis.
[TiknyBaHHS PO OCOOMCTI JaH1 BKpaii BayKJIMBE B yMOBAaX BilHH.

e Data  Scientists: 0auyuMo CTpiMKE 3pOCTaHHS MPOEKTIB i3
BHKOpHcTaHHAM Big Data i po3BHTOK MalmMHHOTO HABYAHHS.

Jnst BU3HAYCHHS SIKY MOBIi MPOrpaMyBaHHs aKTyaJlbHO BUBYATH, MOXKHA
3BepayTHCcsa 10  iHmekcy TIOBE [2] (puc. 2). BiH HIOMICSYHO OIIHIOE
NONYJIIPHICT> MOB NPOrpaMyBaHHS Ta BB@KAETbCA PECIIEKTA0CIBHUM
TDKEPETIOM.

Mar 2023 Mar 2022 Change Programming Language Ratings Change
1 1 - Python 14.83% +0.57%
2 2 ® - 1473% 1.67%
3 3 ¢ Java 13.56% v2.37%
a 4 G o 13.20% +1.64%
5 5 [CC 7% +1.25%
6 6 @ Visual Basic 475% 1.01%

7 7 Js  Javascript 2a7% +0.09%
8 10 sqL 1.95% +01%

) 8 v @ e 161% -0.30%

10 13 60 Go 1.24% +0.26%

Pucynok 2 — PeliTiHr MOB niporpamyBaHnHsi 3a injgekcoM TIOBE

HaiimonmynsipHimiMy 3 MoBaMH IporpaMmyBaHHs 3aiumiarotscst Python,
C ta Java. Omxe B IT-0ocBiTi Kpaiie poOUTH HampsiM came Ha BUBYEHHS JTAHUX
MOB.

Takox 3anuInaeTbcst akTyalbHOIO moTpeda B QA-daxiBusx: JOKH
CTBOPIOBATHMYTHCS HOBI POAYKTH, AOTH OyzAe MmoTpeda B IXHbOMY TECTYBaHHI
i TIepeBiplli Ha BPa3JIUBICTb.

OxpiM TEXHIYHUX CIEHiaTbHOCTEH, 301IBIINBCS MMOMHUT Ha HETEXHIYHI
cHemialibHOCTI, Taki sK pekpyrepu, HR-daxiBui, NpoexTHI MeHemKepH,
MapKeTOJIOTH, KOMipalTepH, TICHXOJIOTH TOIO. POib TaKUX CHEIialicTiB cTana
BaroMIMIOKO ITiJT Yac BilfHW, 0O BOHH BIIIIOBIIAIOTH 3a MPUBAOIUBICTE TMPOEKTY

213



JUIs  TeXHIYHUX cremiamictiB. B ymoBax BifiHM, KOJH BCi TPAIfOIOTh
TUCTAHIIIITHO, JIOAAM HEOOXiZHO MOCTiHO OyTH Ha 3B'I3Ky 3 KOMAaHIOKO i
BiZIYyBaTH MOPAJbHY HiITPHUMKY.

e omuu axkTyanbHHUN HanpsiM po3BuTKy IT-chepu B Vkpaini € came
BIHCHKOBHI HAIPSIM:

o 30utpmenHst nonuty Ha IT-¢axiBmiB, sKi 3aliMalOTBCS PO3POOKOIO
MPOrpaMHOro 3abe3IeucHHs i BIHCHKOBOI TEXHIKM Ta IHIIMX BIHCHKOBHX
3aCTOCYHKIB;

® 30ibIIIcHa TOTPeda y po3poOIli Ta 3aCTOCYBaHHI HOBHX TEXHOJIOTIH,
TakAX SK JPOHM, OE3MIJOTHI JITaubHI amapaTw, CHCTEMH pO3BIAKH Ta
KOHTPOJIIO, a TaKOX YyIpaBiiHHA BorHeM. Ile Bce mpu3BecTd 10 301IbIICHHS
KimpKocTi came mporpam IT-ocBiTh, 1m0 cHemiami3ylOTbCsS Ha TaKUX
TEXHOJIOTIAX;

e i, 3BHYaifHO, CTBOpeHHs ykKpaiHcekoi IT-apmii, 1o 3aBmaHp sKoi
BXOJWTh, 30KpeMa, MiHiIMi3allis IIKOAW BiJ KiOep-aTak BOpOTIB Ha Hamli
HAIIOHANTbHI IHTEPHET PECypCH Ta MPOTHIS POCIHCHKIH OpexHi y BCECBITHIH
MepexKi.

Orxe, BifiHa B YKpaiHi Bxke BIuHYMa Ha 3MiHu B IT-cdepi Ta ocBirti, sk
y UMBUIBHOMY OJKWTTi, Tak 1 Yy BiiicbkoBomy. Ili 3miHM OynyTh
MPOCIIAKOBYBAaTHCA 1 MICJA 3aKiHYCHHS BIiHICHKOBOTO CTaHy Ta IEPEMOTH.
Amxe po3BUTOK IT-TeXHOJOTIH 3 KOXKHUM POKOM 30UIBIIye CBiif BIUIMB Ha
Pi3HI rajy3i )KUTTS Ta AiSUTEHOCTI JIIOJIMHU.

CIIUCOK BUKOPUCTAHOI JIITEPATYPU
1. Jocmimxenns IT Research [Enexrponnwmii pecypce] / Pexxum mocryrry:
https://itcluster.lviv.ua/projects/it-research/
2. TIOBE Index for March 2023 [EnexkrponHmii pecypc] / Pexnm
jocrtymy: https://www.tiobe.com/tiobe-index/

VK 001.8 Kpyuinina H.O. !, Kopsmkina JI.C.2

MNEPCIHEKTHUBHU MPOBEJEHHS TUKHIB MOJEJIIOBAHHS
B YKPATHI

Ha croromHimHiil eHb iCHY€ BXXe AOCUTH T0Ope BCTAHOBJIEHA CHCTEMa
PI3HOMAaHITHUX MIKHApOTHUX HAYKOBHX 3aXOMiB JUIS CTYJCHTIB Ta MOJOANX

! Crynentka maricrparypu, Yuisepcurer Ko6nenn (Ko6nenn, Himeuunna)
2 Kanj. (i3.-Mar. HayK, JIONEHT KaeIpu CHCTEMHOTO aHanizy HarioHansHOTo
TEXHIYHOTO YHIBEpCUTETY «/IHINPOBChKA MOTITEXHIKa»
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HAyKOBLIB, SIKIi BHUXOJATh 3a paMKH OCBiTHbOI mporpamu. Taki 3axomu
CIpPSMOBaHI TOJIOBHHM YHHOM Ha MOTHBAIII0 YYaCHHKIB IO MPOSBY CBOIX
HaBMYOK, 3HaHb, IHTEpPECiB y 3pi3i MOE€JHAHb aKaIeMIYHUX IHTEPECiB Pi3HUX
HAYKOBHUX HIKiJL.

Cepen mpuKiIaiB 3aXo/iB MOAIOHOTO POy MOKHA HAaBECTH MDXHAPOIHI
koH(pepeHuii y TeBHIM HayKOBiH Tamy3i, CTaXyBaHHS Ta NpOrpamu
MDXHApPOHOTO oOMiHY  CTymeHTaMH  MDK  yHIBepCHUTETAaMH  Ha
KOPOTKOCTPOKOBIi Ta JOBrOCTPOKOBifl OCHOBi, MOXJIMBICTh ITOJAHHS CTaTCH
IUTA TTyOJIiKaIil y MbKHApOTHIX HAYKOBHUX XXKypHAJax, y4acTh y JOCTIKEHHSIX,
IO TPOBOJATHCS 3aKOPJAOHHUMH YHIBEPCHTETaMHM Ta HAyKOBUMH IEHTpaMHu
TOIIO.

VYci BumesasHaueHi MDKHApPOAHI HAYKOBI 3aXOAM IS CTYICHTIB 1
MOJIOJHX YYEHHX MOXKHA KJIacu(iKyBaTH 3a TAKMMH KPUTEPLIMH:

1) (dhopmat HayKOBOi B3aEMO/IiT;

2) HampsIMOK HAyKOBOI JiSUIHOCTI, SIKHM OXOIUTIOETHCS Ha
3ax0/i;

3) CKJIa]l YYaCHUKIB 32 PIBHEM aKaJIeMIuHOI MiJrOTOBKHY;

4) ¢dopMat npoBeAEHHS 3aX0.Ly TOLIO.

SIK mpuKIa[ Takoro 3axo[y, IO NMPOBOAMBCS HA €BPOICHCHKOMY piBHI,
moxkaa HaBecth ECMI Modelling Week 2022. Ile#i mopiunuii THXICHB
MO/ICTIIOBaHHS TIPOBOJHUTHCS €BPOIEHCHKUM KOHCOPIIIYMOM 3 MaTE€MaTHKH B
npomuciioBocti (anri. European Consortium for Mathematics in Industry —
ECMI) [1]. Januii 3axig MoxxHa KIacH(piKyBaTH SK MDKHAPOTHUA HAYKOBHHA
THO)KJICHb MOJICJIIOBAHHS, 10 MPOBOJMBCS B odualiH-hopmarTi cepes CTyAEHTIB
yCiX piBHIB aKaJeMiqHOI IiATOTOBKH.

Y 2022 poui B ECMI Modelling Week B3sima ywacTh pekopaHa
KUTBKICTh CTYIEHTIB-YKpaiHIIIB y MOPIBHSAHHI 13 momepeqHiMu pokamu. [lana
TEHACHINS K 1 3arajoM 301TBIICHHS MIKHAPOJHHUX aKaJeMidHUX i HAYKOBHX
MOJJIMBOCTEH JJIsl CTYJCHTIB i3 YKpaiHH y MUHYJIOMY pOIIi Oyia moB’s3aHa 3i
cpobaMu  CBITOBOTO CYCITIIBCTBA JOIOMOTTH TpOMajsdHaM YKpaiHW, IIo
MOCTPAXKAAIM dYepe3 IMOYAaTOK IMOBHOMACIITAOHOI BiffHM B HamIiil JepikaBi.
HesBakaroun Ha Taki Tpariddi OOCTaBMHM, 3arajloM TakKa TEHJICHIS B
akaJeMiyHOMY CycmnineCTBi €  OararooOGimstouoto. IIpore  HeoOximHO
pO3MIMpIOBaTH TOMIOHI MDKHAPOAHI MOXIJIHMBOCTI HE JUINNE 3 iHINIaTHBU
3aKOpJIOHHUX HAyKOBHMX IHCTHTYLiH, ame W 31 CTOPOHHM YKpaiHCBKHX
yHiBepcuteTiB. OJHMM 13 BapiaHTiB peamizaumii miei igei Moxxe craTH
BIPOBA/DKCHHS NPOBEICHHS aHAIOTIYHUX TH)KHIB MOJICNIOBaHHS Ha TEPUTOPIi
VYKpaiHu miciisi 3aBepIUEHHS YCiX aKTHMBHUX OOMOBHMX Jiil. Ayie BpaxoBYIOYH
peamii  CBOTOJCHHS, MEPIIUM KPOKOM 1O iHTCHCH(]iKamii HayKOBO-
aKa/IeMiYHOT0 CHiBpOOITHUIITBA HAIOT IEP>KaBH 13 3aKOPIOHHUMH IapTHEpaMu
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MOXE CTaTH NPUHANMHI 30UIbIIECHHS] aKTUBHOCTI ydacTi YKpaiHH B MOIIOHUX
MDKHApPOJHHX 3aX0aX Ha MOCTIHHIN OCHOBI.

Ciin 3a3Ha4MTH, [0 HA CHOTOJHIIIHIA JIEHb WIEHAMH Mepexi
€BpONENCchKOro KOHCOPIiyMy 3 MaTeMaTHKH B IIPOMHUCIIOBOCTI BXKe € Oararto
€BPOIICHCHKMX HAyKOBMUX IIEHTPIB, YHIBEPCHUTETIB, MiJNPHEMCTB, MIO
3allikaBJieHl B PO3BUTKY HANpsMKY MpHKIagHol Matemaruku. Ha kanp, Ha
CHOTOJHIIIHIN JICHP IIIe TITBKU OJWH YKPAaiHCHKUI BHIIMN HABYAILHUH 3aKiaj
— KuiBcbkuii nosnitexHiuHuit iHCTUTYT iMeHi Iropsi CIKOPCHKOTO — € y4aCHUKOM
Mmepexi ECMI [2]. I3 wacom ykpaiHCHKi BHIi HaBYANBHI 3aX0AW MAalOTh OyTH
HalliJIeHUMH Ha 3HaYHE PO3LIMPEHHS JAaHOTO CITUCKY.

Came mepexeio ECMI oprani3oByeTbesl MIOPivYHI THXKHI MOJICITIOBAHHS,
nouynHaroun 3 1988 poky [1]. Ilix wac Mo€l y4yacTi B I[bOMY MIDKHAPOAHOMY
3axomi y nunHi 2022, skuii mpoxoauB y MicTi Bepona, Itamis, s qomyuunacs mno
pOOOTH B TpyIIi, sIKa Maja IHTepHAIIOHATBFHINA CKJIaJ] CTYICHTIB MaricTpaTrypu
i3 Yropiunu, Cep6ii, Itanii. Hamma xomanga mpoTsrom TH)XHS IpalfoBaia Haj
MUTaHHAM TOTO, SIK BIUIMBAIOTh XBWJII «3YNHMHKH Ta PyXy» Ha aBTOMOOIUTHHUI
notik. HanmpukiHIi THXHS MU Maji 3MOTY IIPEJCTaBUTH PE3YJIBTaTH CBOTO
KOPOTKOCTPOKOBOTO JOCII/UKEHHSI TEpesi IHIIMMH KOMaHJaMHU-y4aCHUKaMU
ECMI Modelling Week 2022. Kpim TOro, micisi 3aBepIieHHsI JaHOTO 3aXO1y,
NpUOJIM3HO TMPOTATOM Micsls MH pPa3oM i3 yciMa y4YacHHKaMHu TpYIH
MPAIOBAJIM HaJl HAyKOBOIO CTATTEI0, IO MICTWIJIA 3BIT HIOAO Hamoi podoTn
MPOTSATOM yYChOT'O TH)KHSI MOJICITIOBAHHSI.

Ha ocHOBi MoOro oco0HCTOTO HOCBimy, S MOXY IIUTKOM BICBHEHO
CTBEP/PKYBATH, 0 MDKHAPOJHI HayKoBi 3axoau, moaioHi 1o ECMI Modelling
Week 2022, e Ham3BHYaliHO TEpPCHEKTHBHUMH [UII CTYACHTIB PI3HHUX
aKaJeMIYHAX PIiBHIB 1 HAMpsMiB. 3alpoBa/KEHHS MPOBEICHHS TaKMX 3aXOIiB
Ha TepuTopili YKpaiHu Ge3yMOBHO CHpPHUSTHME €BPOIHTETPALIHHIM IIpoLecaMm,
SKi BXKE BiIOYBalOThCSI Y Hac B JepikKaBi, Ta JOIMOMOXe 3a0e3MednuTH OOMIH
3HaHHSIMU Ta YMIHHSIMH YKpalHChKOI HayKOBOI ILIKOJIM Ta €BPOIEHCHKOI.

KpiM TOro, mo3WUTHUBHHI pE3ynbTaT MOXKE IPHHECTH pO3IIMPEHHS
cnucky (opMaTiB crHiBOpali MK CTyIeHTaMH B paMKax MOJIOHMX THXKHIB
MOJICTIOBAHHSI, 110 MOXKE BHSABIATHCS Y MOXKJIMBOCTI HAalMCAHHS AUIUIOMHUX
pobiT i JOAATKOBUM KOHCYJBTAIlIHHUM KEPiBHULTBOM I1HCTPYKTOpPIB 13
3aKOPJIOHHUX YHIBepCUTETiB. JIOJAaTKOBO /0 TaKMX HAYKOBHX MDKHAPOIHUX
3aXxoMiB MOKHa OyZe 3alydaTH NpeICTaBHHUKIB IIiIIPUEMCTB, LIO MaloTh
KOHKPETHI MPaKTHYHI 3ajiadvi, SKi yYaCHUKH 3aXO/y NOBWHHI IEBHOI MipOI0
pO3B’s3aTH B MeEXax pO3TISIHYTOrO TIDKHS MojemroBaHHs. Lli Ta inHmm
HOBOBBEJICHHSI JIOIIOMOXYTh OTPHMATH ¢ OUIBIIE KOPUCTI BiJ MOMIOHUX
3aXO[iB AK JJIs OPTaHi3aTopiB i (JiHAHCOBUX MapTHEPIB, TakK i I CTYNCHTIB Ta
MOJIOAUX HAYKOBLIB, sIKi OylyTh OpaTH y HUX O€3I10CEPEAHIO Y4acCTh.
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CHUCOK BUKOPUCTAHOI JIITEPATYPU
1. Modelling weeks. URL: ecmiindmath.org/education/modelling-
weeks/ (nara 3seprenns: 08.03.2023).

2. List of ECMI Members URL: ecmiindmath.org/list-of-ecmi-
members/ (nara 3BepHenHs: 09.03.2023).

VJIK 624.01 Mamkapunenp A. 10.1, Bparepcrka H. M.

3ACTOCYBAHHS 3D-TEXHOJIOI'IH Y MICJIABOEHOMY
BYAIBHULTBI ) KUTJIOBUX BY/INHKIB

IuHoBaIIiiiHe BUKOpHCcTaHHS 3D-npuHTEpiB A OYAiBHUIITBA KHUTIOBUX
cropyn BXe crano peanbHicTio. Llefi mporec 3a3Buuail BinOyBaeTbes 3a
JIOTIOMOT'OI0 POOOTIB, SIKi MOXYTh PO3/IPYKOBYBATH €JIEMEHTH OYAiBIi 3 PI3HUX
MaTepialliB, TAKHUX SIK OETOH, IIIACTHK a00 MeTall.

VY nicisiBoeHHMI yac rpodiema OyJiBHULTBA KUTIOBUX OyIUHKIB Oyne
ocHOBHOI. OJHWM 13 BapiaHTiB, SKUH JIOTIOMOXKE€ MPHUCKOPUTH MPOIEC
BupimieHHst wmiel mpobiemu, 1e 3actocyBaHHsA 3D-texnomorid. Takox,
BPaxOBYIOUM BEIUKY KUIBKICTh 3pyHHOBaHMX OYIMHKIB, SIKI HaJeXaTb
BiIOY/IOBI, TEOPETHYHO MOKHA IS BiIOYNOBH TakuX OYIMHKIB 3alydUTH
BUKopHcTaHHsi 3D-npuHTepiB. Alle 116 MOXKe OyTH CKIaHUM 3aBAaHHAM JUIs
BHKOHAHHA 3 TEXHIYHOTO OOKY.

Onun 3 ronoBHUX nepeBar 3D-apyky B OyAiBHHULITBI MOJSTae y TOMY,
110 BiH MOXX€ 3HAYHO CKOPOTHTH Yac 1 BUTpaTu Ha OyAiBHUUTBO. [IpyKyrouu
€JIEMEHTH OYAiBJI 3aMiCTh BHUTOTOBJIICHHS 1X BPY4YHY, MOXXHa 3MEHLIUTH Yac
BUKOHAHHS IIPOEKTY B JIeKUIbKa pa3iB, 110 3MEHIIYE BUTPATH Ha 3apoOiTHY
IUTaTy, MaTepiaiii Ta iHIIi BUTPATH.

Ontumism OOTPYHTOBaHWI MINTBEPUKEHHSIMU 3 DI3HUX JDKEpeNl: y
MOPIBHSAHHI 3 TPATUIIHHAMH TEXHOJOTiSIME BUKOpUCTaHHS 3D mpuHTEpiB mpn
3BeJICHHI OyIMHKIB JO3BOJMTH EKOHOMHTH Ha 3arparax 1o 80%, a dac
OyniBHMITBa CcKopotuTd Ha 60-70%. 3 HemaBHIX mip OyHiBeTbHUIA
TPUBUMIPHHI IPUHTEP CTalIM aKTHBHO 3aCTOCOBYBATH B 0araTbox KpaiHax.

Kommanis WASP (Itamist) po3pobuiia i BunpoOyBaia HalOUIbIIMA, Ha
IaHWi mepion, OymiBeNbHWH TpWUHTEp. Arperar — MeTajeBa KOHCTPYKIIiS
3aBBUIIKK 12 M, IIUPUHOIO 6 M, B LIEHTpaJbHIA YaCTHHI SIKOI BCTAHOBIICHO
«IPYKYIOUWiD eKCTpyHep — MPHUCTPid, SIKHA 3MIIIYe 1 3aBAa€ IUIACTHYHY Macy,

! Crypmenrka rpynum Bralll 2022-4, XHYMT imeni O. M. Beketosa
2 Acucrent kadeapu KH Ta IT, XHYMI imeni O. M. Beketosa
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map 3a NIapoM 3BOJSYM Kapkac OyniBimi. Y HeJIaBHbOMY MHUHYJIOMY 32
JONOMOTOI0  YHIKaJIbHOTO MPUHTEpA BJANOCT «HAAPYKyBaTW» HEBEIHKE
MPUMIILEHHS], IKE BAKOPUCTOBYETHCS SIK YKPHUTTSL.

B nmanwii yac po3poOHHUKH HaiOUIbIIOro 3D mpuHTEpa MIaHYOTH HOro
3aCTOCOBYBaTH JIMIIE IIpH OYyAIBHUNTBI HaWOpOCTIMIMX OyIiBeNb, TaKuX,
HANPUKIaA, K OyIUHKH IUIs MIrpaHTiB abo Jrojmei, sKi MOCTpakAaad Bix
CTHXIHHOTO JINXa.

B OAE ([y0aii) 3a mOMOMOrow MHpPUHTEpA 3aBEPIICHO OYIiBHHUIITBO
odicHOI OyniBIi, 1e HE TIILKU KapKac, a i 03100JIeHHS iHTep'epy BUKOHAHO i3
3actocyBanHssM 3D Texnoumoriid. Ilepion OynmiBHunTBa ckiaB 17 n1HIB, a
BapTicTh cTaHOBUTH $ 140 THCsu. Y HOBIM OyIiBIII PO3MICTUTBCS KOMIIaHis, SKa
Horo «HaJpyKyBallay, M0, HA TyMKY aJMiHICTpalii, Oy/ne OJHUM i3 CHMBOIIIB
MaiOyTHboTO Jly0Oas.

Ipomnec 3D-apyky XUTIOBHX OYyIWHKIB 3a3BHYail MOYMHAETHCS 31
crBopeHHs 3D-moneni OyaiBii Ha koMmm'totepi. [10TiM 1151 MOJETH IMIIOPTYETHCS
B mporpamy mia 3D-mpyky, siKka KOHTPOJIOE PyX APYKapChKOi TOJOBKH Ta
Marepiany, 10 BHKOPHUCTOBYEThCS ISl JIpyKy. JIpyk BijOyBaeTbcs miap 3a
[IapoM, a B PE3yJIbTATI OTPUMYEThCS (DI3UUHHI 00'€KT - JKUTIIOBHIA OYIMHOK.

IepeBaru 3D-apyKy XHUTIOBMX OYIMHKIB HOJNATAIOTH Y TOMY, LIO L€
JI03BOJISIE 3HU3UTH BUTpPATH Ha OyIiBHUIITBO, CKOPOTHTH 4ac Ha OyIiBHHUIITBO
Ta 3MEHIINTH KUIBbKICTh BigxofiB marepianmy. Kpim Toro, 3D-npyk mosBoisie
CTBOpIOBaTH OUIbII CcKiaaHi (opMu Ta qu3aiiH OyIMHKIB, MIO MOXe OyTH
cKiIagHime abo HEMOXIIMBO 3pOOHTH 3a JOTOMOTOK0 TPAIWIIHHUX METOIB
OyIiBHHIITBA.

Omxe, pu 3amydeHi 3D-TexHONOTiH micns BifHN y OyIiBHUIITBI HOBHX
CriopyZl Ta BiAOyZoOBi 3pyHHOBaHUX OYyIWHKIB, MM MOXXEMO IPHIIBH/IINTH
Ipo1iec BiTHOBJICHHS OyaiBEeIbHOTO (POHITY KpaiHH Ta MOKPALIUTH SKICTh KUTTA
JIFOJIeH.

CIIUCOK BUKOPUCTAHOI JIITEPATYPH
1. Ilpo 3acrocyBanHst 3D TexHomoriii y OyaiBHUUTBI [Enexrponnuii
pecypc] / Pexmm gmoctymy: http://www.n-zodchie.com/ua/articles/pro-
zastosuvannya-3d-tehnologiy-u-budivnyitstvi.html#
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YJIK 37 (477) Cabansyckaiite O.C., Bpexixin B.M. 2

THTEI'PALISI YKPATHCBKOI HAYKH B €BPOIIEMCBKUM
OCBITHIHA ITPOCTIP

VYkpaiHa SK BaXJIMBE T'€ONOJITUYHE YTBOPEHHS Ha E€BpONEHCHKOMY
KOHTHMHEHTI € HEBII'€MHOIO CKJIAJ0BOI0 HOBOi CHCTEMH €BPOIEHCHKHX 1
rio0ajJbHUX 3B’S3KIB Ta BIJHOCHH, 110 copMyBajlacs Ha 3JIlamMi THUCSYONITh.
BiiicekoBa arpecis p¢ Bigkpuia HOBE BIKHO MOXKIMBOCTEH IS TMPHUCKOPECHHS
iHTerpauii VYkpailHM y TpUpOJHE LMBLNI3AliiHE CcepeloBUINE — [0
eBpomneiicbkoi ciM'i. 23 gepBHS 2022 poky €Bporeiichka paga Hagana YKpaiHi
cTaryc KaHaumara Ha wieHcTBo B €C Ta BiJg3Ha4YMia BHCOKUH piBEHb
CeKTOpalmbHOi iHTerparii ykpaiHCbkuX ocBiTH 1 Hayku [1]. Tomy omHOIO 3
OCHOBHMX BHMOI 4Yacy CTa€ HiAroToBKa (axiBLiB HOBOI SKOCTI — 34aTHHUX
TBOPYO MUCIHTH, IIBUJAKO OpIEHTYBAaTHCS B CYyYaCHOMY HAacHYCHOMY
iHpOpMamiHHOMY TpPOCTOpi, MPUAMATH HECTAaHAAPTHI pIMICHHS, BYUTHCS 1
PO3BHBATHCSI NIPOTATOM YCHOTO JKHTTS, @ TOJIOBHE — OYTH HaTpioTaMu pigHOI
3emuti [2].

SIKm0 TOTJISIHYTH Ha  CTPYKTYpPY Ta MOTEHIial HaliOHAIbHOI
MIPOMHUCIIOBOCTI, OCBITH Ta (yHIZaMEHTATbHOI HAyKH, MOXKHAa 3pOOUTH
BHCHOBOK, IO MM M€ HE BTPAaTWIM INAHCY /IS «IIPOPUBY» IO TpPYyNH
BHCOKOPO3BMHEHUX KpaiH cBiTY. THX KpaiH, Jie 3aTBEP/KYIOThCS SKICHO HOBI
MPUHIIUTA €KOHOMIYHOI JisUTEHOCTI, @ OTXe, MPIOPUTETH Y PO3BUTKY OCBIiTH Ta
HayKd HQJAIOTBCS IPUPOJHHYO-TEXHIYHUM Taly3siM, Ha OCHOBI SIKHX
CTBOPIOETBCS HOBA TexHONOrigHa 0Oa3a. Ciix 3a3HAYMTH, IO HEBiA€MHOIO
CKJIaJIOBOIO OCHOBHHMX 3acajl EKOHOMIYHOTO pO3BUTKY JepXkaB, SKI MH
TPamUIifHO BiTHOCHMO JO «PO3BHHCHHX», € Tpiaga «OCBiTa-HayKa-
BUpOOHUITBO». CaMe BOHA € (YyHAAMEHTOM PO3BUTKY IMPOMHUCIIOBOCTI, a OT)KE
— 1 TopriBii, (iHaHCIB, PUHKOBUX MepeX TOlO. TakuM 4YMHOM, BHILA OCBIiTa
CTBOPIOE MEPEIYMOBH UI TOOYIOBH TOOPOOYTY.

Tomy eBpomneiicbka iHTerpallist Ha Cy4acHOMY €Tarli — IIe MaricTpaJbHAN
HATIPSMOK PO3BUTKY KOHTHHEHTY, SIKM BU3HAYUTH CUTYAIIIO B caMiii €Bpomi y
TPEThOMY THCAYOJITTI, TaK 1 ii Micue y cBiTi. [IpakTH4Hi KpPOKi A0 SIKHX CIIij
BIABATHCS BXKE 3apa3 MAEMO BiTHECTH:

- BIJNIPALIOBaHHS MOJEJ JOCHIJHUIBKOTO YHIBEPCHTETY, CTaTyC SIKOT'O
HaIlll HaBYaJabHi 3aKJIaJu Jie-Fope Bke HaOyIH;

- Oprasi3arrisi CIiBpoOiTHUIITBA YHIBEPCHUTETIB Y iHHOBAIIiIHIN cdepi;

! Crypment rpymm KH2019-1, XHYMT imeni O. M. Bekerosa
2 KaH. TeXH. Hayk, nouent, XHYMI imeni O. M. BeketoBa
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- HalpaulOBaHHA MOJETl YHIBEPCUTETCHKOI aBTOHOMIi IS yMOB
Ykpainu;

- pamioHabHE 3acTocyBaHHS BOJIOHCBHKOI cuCTeMM AJIsl BUINOI IKOJIU
YkpaiHu;

- 3a0esmeveHHs OUTBII TMOBHOI B3a€EMOMii Ta CHIBpOOITHHNTBA 3
HauionaneHoto akajgeMiero Hayk YKpaiHu;

- MiABMIIEHHS pOJi YHIBEPCUTETIB YKpaiHM Ha MDKHApOAHIM apeHi,
BUXOISYM 3 IXHIX MDKHApOJHUX peWTHHriB, ydacti y CbhoMidi pamKOBid
nporpami tomio [3].

VY uactuHi iHTerpamii HayKM Ta OCBITH NPIOPUTETOM Ma€ CTaTH
MPOEKTHA iHTerpalis. MepekeBi MPOEKTH € TIEpPIINM €TaroM, IIEPIIUM PiBHEM
IHTerpaniiHuX mporeciB y cdepi Hayku Ta ocBitH. KoHCcOpHiymH, sSIKi MOXYTh
CKJIagaTHCs TyT, IMOBMHHI IIJKPIIUTIOBATUCS aJCKBaTHUM (DiHAHCYBAHHSIM.
AHami3 cy4acHOi cHTyallii TOKa3aB, MO MiHIMaTbHHNA TOpir (iHaHCYBaHHS
HEBEJIMKUX HayKOBO-OCBITHIX NMpOeKTiB Ha piBHI Biguury HJ/II abo kadenpu
By3Yy, 1110 3a0e3meuye iX CTIHKICTh, Mae cTaHOBUTH Omu3bko 100 THC. $ Ha pik.
Cruin  po3BuBaTH Ta 3aoxouyBaTH Ti Qopmu iHTerpamii, sKi BXKe
MIPOAEMOHCTPYBAIM CBOIO ¢(EeKTHBHICTh, — 0a30Bi Kadempu, 6a30Bi HAyKOBI
nabopaTopii, HEHTPH MePeTOBUX JOCIIHKEHB, ajle Ha BULIOMY PiBHI.

KpiMm TOro, piBeHb OCBITM B CYCIHUIBCTBI 30UIBIIYE KiJBbKICTh Ta
MIBUJAKICTh 3MIMCHCHHS HAyKOBHX IPOPHBIB, a TaKOX IOBUAKICT IX
NoMmHMpeHHst y BUpoOHW4ild cdepi. CydacHHil HayKOBO-TEXHIUYHHMH Iporpec
MPU3BIB I0 CYTTEBUX 3MiH Y HAayIli, TEXHII Ta OCBITI, IO MOB'SI3aHO 3 AKICHO
HOBUM pIBHEM B3a€MOJIII IUX HAWBAXKIMBIMKMX CQEp IKUTTENISIIBHOCTI
CYCIIUTBCTBA.

[Tpouec iHTerparii 3aX0IJII0E Ta IEPETBOPIOE BCI PiBHI OCBITH, CUCTEMY
Ta iHPPACTPYKTypy HAyKH Ta BUPOOHHUIITBA.

SIK BHCHOBOK CJiJl 3a3HAYMTH, IO OUYEBHIHMM € JucOanaHc Mix
PO3BUTKOM HayKd Ta eKoHOMikd. CHPOBMHHHMH XapakTep OCTaHHbOI HE Ja€
HayIli pO3BHBATHCS Ta B3a€EMOMIATH 3 €KOHOMIKOIO TaK, SIK IIbOTO BHIMAararoTh
Cy4acHI BHKJIMKH, TOMy eauHuM i3 mpioputetiB MOH Ha 2023 pik crane
aKTHBi3allil CHUCTEeMHOI poOOTH 3 iHTerpamii YkpaiHu B €BpomneHchbKul
nocnigaunbkuit mpoctip (EAIT) [4].

CIIUCOK BUKOPUCTAHOI JIITEPATYPH
1.T'onoeHi nocsirnennss MOH y cdepi eBponeiickkoi inTerpauii y 2022
poui https://mon.gov.ua/ua/news/golovni-dosyagnennya-mon-u-sferi-
yevropejskoyi-integraciyi-u-2022-roci?fbclid=IwAR2AH-
OBMpcxnbk4tafjOOuJslH_IxD37dnBQGUOsAfzpA-07igaGucukAg
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2.Inrerpauisi B €BpONEHUCHKUH OCBITHIM MPOCTIp: 3100yTKH, IPOOIEMH,
nepcrekTiBH: MoHorpadist / 3a 3ar. pex. @.I'. Bamryka. — Yxkropoa: 3axlV,
2011. — 560 c. — (Cepist «EBpoiHTErpalis: yKpaiHCbKHA BUMip»; Bur. 16).

3. Buma OCBiTa y KOHTEKCTI €BPOIEHCHKOI iHTerpanii
https://kpi.ua/en/922-9

4. HoBi mporpaMu Ta MOXJIHMBOCTI, BIJKpUTa HayKa, PpO3BUTOK
JOCHIAHUIBKHUX iH(QpacTpykTyp: wiann MOH y HaykoBii eBpoiHTerpamii Ha
2023 pik https://mon.gov.ua/ua/news/novi-programi-ta-mozhlivosti-vidkrita-
nauka-rozvitok-doslidnickih-infrastruktur-plani-mon-u-naukovij-
yevrointegraciyi-na-2022-rik

VJIK 321:004.42 Tepuunpkuii B.M., Bakyposa A. B.2

BUKOPUCTAHHSA CUCTEMMU I-DOC JIAA PO3CJIIAYBAHHA
BO€HHUX 3JI0YNHIB

Cepiio3Hi MOPYIICHHS NIPaB JIOAUHH, TaKi sIK HACWIBHUIBKI 3HUKHEHHSI,
KaTyBaHHA YW [030aBJCHHS INIpaBa Ha CHpaBEIUBHHA Cyl, MOXYTb OyTH
BYMHEHI y 0ararb0X KOHTEKCTaxX 3 MEBHUMH KpUTEPiIMU. BOHHM Tako MOXYTb
CTAaHOBUTH OCHOBHI MDKHApOJHI 3JIOYMHHU: 3JIOYMHH IIPOTH JIOAIHOCTI abo
BOEHHI 3JI0YMHH, 32 SIKI 3JI0YMHII MOXYTh OyTH HPUTATHYTI 10 KPUMiHAJIBHOT
BiJINOBiTAIFHOCTI Ha HAIlIOHATBHOMY piBHI Ta MiKHapOZHUM KpUMiHAIBHUM
CYIOM.

24 motoro 2022 poky Pocist po3nouana mupokomaciiTabue BTOprHEHHS
Ha TEPUTOPi0 YKpaiHH, 3 IEePLIOro IHS IMOPYIIYIOUH IIPABHJIa BEACHHS BIHHH i
MacoBO CKOIOIOYM BOEHHI 3JI0YMHH. 3’siBHiIacsi moTpeba y JOKYMEHTYBaHHI,
BIJICITIIKOBYBaHHI, OIm(pyBaHHI Ta aHaNi3l 3JI0YMHIB JUIS TIOHAJBIIOTO
pO3CIigyBaHHS CHpaB Ta CHpPSAMYBaHHS [0 HalllOHAIBHMX CYHIiB Ta
MiXHapOAHOTO KPUMIHAIBHOTO CYAY.

I-DOC — me cucrema s oprasizaiii JOKyMEHTaIbHOTO O(OPMIICHHS
rpyOMx MOpyIIEHb MpaB JIIOJAMHM Ta OCHOBHMX MDKHApOJHUX 3JIOYHHIB.
IMponykr ©OyB po3pobnenuit B nmemapramenti Case Matrix Network
HekomepiiiHoi opranizanii CILRAP (Centre for International Law Research
and Policy), sika 3aliMaeThCcsl MISUTBHICTIO B raily3i MibKHapogHOTO TipaBa [1], 3a
nigrpumkn  Hopsespkoro [I'enmbcincekoro Komitery Ta  MinicreperBa
3akopmoHHUX cmpaB Hopserii. Cucrema m03BOJSIE TpamioOBaTH — HaL
OpraHizami€eio Ta CTPYKTYpPYBaHHSAM (aKTiB IpO MOPYIICHHS IIPaB JIIOJUHU Ta

! Crynent, HY «3amnopisbka NomiTeXHiKa»
2 Kanp. exoH. Hayk, mpodecop, HY «3amopisbka nomirexrikay»
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MIXXHAPOJHHX 3JIOUMHIB. METO0JI0risl JOKYMCHTYBaHHS TaPAHTYE, 10 KOXKCH
(akT BiACTEXyeThCS MO HOro JpKepena, IMO MHO3BOJISE aHATi3yBaTH Ta
NepeBipsATH BENMKY KUIBKICTH CkianHoi iHdopmanii. Bimem Toro cucrema
HaJa€ MOCTOBIpHY iH(MOpMAIIIO PO MACIITaOHMI KOHTEKCTHHH XapakTep Ta
BIUIUB MOPYIIEHB, @ TAKOX PO 3B’S3KM MK 0c00aMH, SIKi BUMHSIOTH 3JI0YNHH,
Ta yCTaHOBaMH Jiep)kaBu-okynanTa [2]. Inrepdeiic cuctemu [-DOC HaBeneHo
Ha puc.l.

J1o ocHOBHMX (YHKIIH Uil MIATPUMKH €(EKTUBHOTO PO3CIIiyBaHHs Ta
BCTaHOBJICHHS (DaKTiB HAJICIKATh:

e  YIpaBJIiHHSA JOKYMEHTaMH — JJIsl OIEPATUBHOTO JOCTYIY 10 YCiX
MaTepialliB KpUMiHAJThHHUX MMPOBAKCHE;

e BISBIICHHS (DaKkTiB — pEECTpallisi Ta BCTAHOBJIECHHS 3B S3KIB MiX
MOMIAMH, 0CcO0aMH, sKi TPUYETHI 1O BYMHCHHS 3JIOYHMHIB, IX
JKEPTBAMH;

e Karajor — A9 PO3POOKH  PEECTPiB  KepTB  (MOTEPILIHX,
TiJ03PIOBAHIX) Ta TOI;

e MEXaHI3M peaiizamii MOJITHKKA KpaiHW arpecopa uepe3 ii opranu —
BCTAHOBJICHHS 3B’SI3KIB MDK JiIMH IiJJO3PIOBaHUX Ta IOJIITUKOIO
JIepKaBy OKyIIaHTa B MEBHi# cdepi;

e  aHayi3 I0Ka3iB — st aHami3y (aKTiB Ta HEPEeBIPKH CIIiUUX BEPCIii;

e 100y/zOBa NMPOBA/HKEHb — CHCTEMaTH3allisl MaTepialliB KpUMIHAIBHUX
MPOBAPKEHh 3 METOI0 iX BHKOPHCTaHHS Ha HAaliOHAIBHOMY Ta
MDKHApOJHUX PiBHSX.

I-DOC Takox mae ¢yHKOii ¢imprpanii Ta (GOpMyBaHHS CTATHCTHUKU.
Indopmarntiss Moke QiUIBTpyBaTHCS Ha OCHOBI Oy/b-SIKOI KaTeropii, HapuKIIam,
3TiJHO CTaTyCcy BINOBIAHO 1O MIDKHApOJHOT'O TYMAaHITapHOTO TIpaBa.
CratuctnuHi AaHi MOXyTb (OpPMyBaTHCS, 10 TPUKIANy, JUId 3a3HAUYCHHS
MiCLIE3HAXOKEHHS 1HIIUACHTIB.

o 3aBmanp BripoBamkeHHs cuctemu [-DOC HanexaTs:

e iHTerpamis KpUMiHAJIBHOI NPOIECYaIbHOI IiSUTBHOCTI B €JIEKTPOHHE
iHpopMaliiiHe nosie;

e CIPOMICHHS JOCYJOBOTO pO3CHIAyBaHHSA B YAacTHHI CTBOPEHHS
MPOLIECYNTbHUX JJOKYMEHTIB, 1X 00JIiKy, MoUIyKy, 00poOKu;

®  CTBOpEHHS CHCTEMH Ta CTPYKTYpH Cy0’€KTiB Ta 00’ €KTIB;

® 3amydeHHA BCiX CYO’€KTiB 10 EJIEKTPOHHOIO KPHMiHAIBHOTO
MPOLIECYATLHOTO CEPEIOBHINA;
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Pucynok 1 — Intepoeiic cucremu I-DOC

e  mijBUIIEHHS €(PEeKTHBHOCTI KOMYHIKaIlil Cy0’€KTiB KPHMiHAJIBLHOTO
MIPOBaPKEHHSI B €IIGKTPOHHOMY iH(OpMAIIHHOMY CepeOBHIIi;

e 3MCHIICHHI 4YacOBUX 1 (DiHAHCOBMX pecypciB Il 3a0e3nedeHHS
oOMiHy  TIpolecyaldbHOIO  iH(pOpMAI€0, YCYHEHHS  IOTpeOH
NepeCcUIIaHHs MaepoBUX JOKYMEHTIB;

e  BH3HAUCHHS MEPCHEKTUBU peayizalil NpouecyalbHUX MOBHOBAXXEHb
cy0’€KTiB KPUMIHATIHHOTO IPOBAKEHHS;

Ha 06a3i mpokypatypu ABtoHomHOI PecnyOmiku Kpum Ta wicra
CesacTomnons Oyio 3amymieHo MiJOTHUHA MPOEKT 3 BIPOBAHKEHHS cHcTeMH I-
DOC pmnst poscmimyBanust 3noumHiB Pocii. Byrna mpoBenena cucremarnuHa
poborta 3 onnppoByBaHHS 33 J0KYMEHTOBAaHKX 3JI04KHIB Pocilicbkol Denepariii
Ta BIAMOBIIHAX KPUMIHAJIHHHUX IPOBaPKeHb. B ToJampImiomMy BimOyBasiach
peectpariisi ¢GakTiB B 0a3i JaHWX — 3aBAHTAXKCHHS JOKYMEHTa Ta PO3MiTKa
JTAHWUX BiATIOBIAHO 10 HasBHOI iHpOpMarii B JOKyMeHTi (puc. 2).
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PucyHok 2 — MeHro po3MiTKH iHpOpMaIlii JOKYMEHTY

[Micns peectpauii gokymenta [-DOC BnopsiaikoBye BiAnoBigHi (akTH B
pi3Hi iH(poOpMarmiiiHi Kareropii Ta rpymu. B cmcTemi TakoX CTBOPIOBAINCH
npodin ocid 3 ocoducToro iHdopMarriero, ska Moke OyTH MOB’s3aHa 3 yciMa
BiJIMIOBITHIMH JTOKYMEHTaMHU. YHIKaJIbHUH Mpodias 0codn MOXKHA 3B’A3aTH 3
OKpEMHUMH CTaTycaMu, 00 TITOKa3yBaTH KOXKEH pa3, KOJM BOHA CTalH
JKEPTBOIO, a TAKOXK, JIe BOHA € CBITKOM UH ITiJO3PIOBaHUM. BHOCHINCE 1aHi mpo
IHIUICHTH — TOAii a00 JAHIFOXKOK IOMIN MiJl Yac BOEHHUX Mil, SKi BiJpi3HsIE
neBHa BiJloKpemJieHiCTh. Lle naBango 3Mmory po3OymoByBatu CTPYKTYpy Ta
BCTaHOBJIIOBATH 3B’S3KH MiX MOJIISIMU Ta ocobamu (puc. 3).
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Pucynok 3 — MeHro Bi3yaiizalii CTpyKTypH 3B’ s3KiB

Mos y4acTp, SK WieHa poOodoi Tpymu, Oe3rmocepenHbO IMoisraia B
aHaii3l ¥ oum(poByBaHHI JOKYMEHTIB, BHECEHHI iX B 0a3y JaHMX, a TaKoX
PO3MiTKa Ta CTPYKTypyBaHHs iH(OpMaIiil.

BmpoBamkenns cucremu [-DOC mns poscmigyBaHHs 37m04mHIB Pocii
npotn YKpaiHM JI03BOJISIE aHAN3yBaTH il IEPEBIPIATH BEIUKY KUIBKICTh
CKJIamHOI MToKa30BOi iH(popMamii. Bimbmr Toro, Hagae MOXIUBICTH OLIHUTH
MaclITaOHICTh MOPYIIEHHS, KOHTEKCT, y SKOMY BOHO BUMHSETHCS, @ TAKOX X
BIUIMB Ha peaji3allifo MOJITHKH Aep)KaBu-arpecopa. baza maHHX [T03BOJIIE
ONTHUMAJBHIIIE BHUKOPHCTOBYBATH JIOKa3W, 310paHi y XoJAi pO3CHiTyBaHHS
KpPUMIiHAJIBHUX [TPOBAJPKEHD, SIK Ha HALlIOHAILHOMY PiBHI, TaK i JUIs MiArOTOBKH
MarepiaiiB JI0 MDKHapOJIHWUX KPHMIHAJIBHO-TIPABOBHX IHCTHTYILIH, 30Kpema,
Mi>kHapoOAHOTO KpUMiHANBHOTO cyny [3].

CIIUCOK BUKOPUCTAHOI JITEPATYPU
https://www.cilrap.org/purpose/
https://www.casematrixnetwork.org/cmn-knowledge-hub/i-doc/

3. https://ark.gp.gov.ua/ua/news.html? m=publications&_c=view&_t=re
c&id=306033

=

N
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VJIK 518.4 Chub O.1.1, Novozhylova M.V2,

MODELLING IN EDUCATION AND SCIENTIFIC RESEARCH
WITH GAP (GROUPS, ALGORITHMS, AND PROGRAMMING)

GAP — Groups, Algorithms, and Programming — (https://www.gap-
system.org/) was created in 1986 by a group of mathematicians led by Joachim
Neubiiser at the Rheinische Friedrich-Wilhelms-Universitdt Bonn, Germany.

The project was aimed at developing a computer algebra system for
computational discrete algebra, specifically for computations related to group
theory and its applications in other areas of mathematics and science.

GAP is a free, open-source software package for computational discrete
algebra that is widely used in the European Union (EU) in mathematical
research and education. GAP has been used in education at both the
undergraduate and graduate levels to teach algebraic concepts and to aid in
research projects.

The software is available for download from the official GAP website,
and it can be used on various operating systems including Windows, macQS,
and Linux.

The GAP software has had a significant impact on mathematics
education in the EU, as it provides a powerful tool for exploring and visualizing
concepts in abstract algebra and related fields. Its ease of use, powerful
computational tools, and open-source nature have made it an essential tool for
teaching and research in the field of abstract algebra.

Here are some ways in which GAP has influenced education in the EU:

Teaching and Learning: GAP has been used extensively in university-
level courses on abstract algebra and related topics. It has also been used in
research projects and student projects at the undergraduate and graduate levels.
GAP allows students to experiment with abstract concepts, visualize them, and
gain deeper insight into the subject.

Curriculum development: The use of GAP has led to the development of
new curricula that incorporate computer algebra systems into mathematics
education. These curricula aim to integrate computational thinking and
problem-solving skills into mathematics teaching and are aligned with the

1Associate Prof., PhD, V. N. Karazin Kharkiv National University, Kharkiv, Ukraine
2 Prof. Dr of Math, O. M. Beketov National University of Urban Economy in Kharkiv,
Kharkiv, Ukraine
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principles of the European Union's Digital Competence Framework for
Citizens.

Research: GAP has played a vital role in mathematical research in the
EU, allowing researchers to explore complex structures and properties of
groups, rings, and other algebraic structures. Its efficient algorithms and
powerful computational tools have led to breakthroughs in various areas of
mathematics and science.

Open Source: GAP is open-source software, which means that it is
freely available for anyone to use, modify, and distribute. This has
democratized access to computational algebraic tools, allowing students and
researchers from all backgrounds and locations to benefit from its use.

GAP is a valuable resource for mathematicians and researchers in the
EU, providing them with a powerful and flexible tool for exploring abstract
algebraic concepts and developing new algorithms.

Here are some ways in which GAP is used in the EU:

. Mathematical research: GAP is used by mathematicians in the EU
for research in areas such as group theory, computational algebraic
geometry, and coding theory.

. Education: GAP is used in universities and colleges across the EU
to teach undergraduate and graduate courses in algebra and other related
areas. It can be used to illustrate abstract algebraic concepts, to aid in
research projects, and to provide students with hands-on experience in
programming and computational algebra.

Scientific collaboration: GAP is an important tool for scientific
collaboration in the EU, as it allows researchers to share code and collaborate
on research projects across borders and institutions.

Development of new algorithms: GAP is a powerful tool for developing
new algorithms in discrete algebra, which is important for solving complex
problems in many areas of mathematics and computer science.

In-depth analysis of academic curricula has shown that GAP is used in
the educational process of dozen universities in the EU, including: RWTH
Aachen University, University of Cologne, University of Heidelberg,
University of Bonn, Technical University of Berlin, University of Bremen,
University of Duisburg-Essen, University of Miinster, University of
Kaiserslautern, University of Leipzig, University of Wuppertal (Germany),
University of Paris-Saclay University of Grenoble-Alpes, University of
Bordeaux, University of Lille, University of Strashourg (France), University of
Turin, University of Rome "Tor Vergata", University of Catania (ltaly),
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University of Coimbra (Portugal), University of Valencia, University of Seville
(Spain).

For example, at RWTH Aachen University in Germany, GAP is used in
the following academic disciplines and mathematics program:

Computational Algebra. This course introduces students to
computational algebraic methods and software, including GAP. The course
covers topics such as linear algebra, polynomial rings, and finite fields, and
students use GAP to explore these concepts and solve problems.

Algebraic Geometry. This course covers the fundamental concepts of
algebraic geometry, including affine varieties, projective varieties, and sheaf
theory. GAP is used to illustrate these concepts and provide students with
hands-on experience in computational algebra.

Computational Group Theory. This course focuses specifically on
computational methods in group theory, including algorithms for computing
with permutation groups and matrix groups. GAP is used extensively in this
course to provide students with experience in computational group theory.

Representation Theory. This course covers the theory of
representations of finite groups, Lie algebras, and other algebraic structures.
GAP is used to illustrate these concepts and provide students with experience in
computational representation theory.

GAP has been and is developed by international cooperation of many
people, including user contributions as it is stated on the official website of the
system.

GAP community is actively developing in Great Britain, especially in
the University of St Andrews (https://www.st-andrews.ac.uk/).

The University of St Andrews in Scotland is known for its strong
research and teaching in mathematics and computer sciences, and it is no
surprise that GAP (Groups, Algorithms, and Programming) is used extensively
in the mathematics programs at the university. Dr. Olexandr Konovalov
(Zaporizhzhia city) is one of leading scientists, being involved in the
organization of GAP training workshops and conferences and making the great
impact to the development of educational materials for teaching with GAP. He
has been invited to the GAP project since 2006 and has contributed to the
development of several packages in the system, including the Small Groups
Library, the Transitive Groups Library, and the GrpPC package for computing
with permutation groups.

GAP as the open source software system for computational discrete
algebra proposes us excellent instrumental tool to learn interesting special
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branches of modern applied mathematics as well as philosophy and ideas on
successful realization of scientific collaboration of various scientific groups
from different European universities.

UDC 614.8+331.1 Khlibyshyn Kh.-Ya'., Pochapska . ?
INFORMATION TECHNOLOGIES FOR LABOR SAFETY

Traditionally, safety management systems have focused on subsystems
or components of the physical, chemical, biological, ergonomic, and
organizational environment. However, rapid advancements and widespread
integration of IT in workplaces have changed these approaches. Now, workers
must be equipped with safety technology that keeps them connected, prevents
risks, and protects them as much as possible from known hazards. As a result,
the International Labor Organization (ILO) records nearly 3 million deaths each
year related to accidents or occupational diseases. According to statistical data
presented by the Bureau of Labor Statistics in the USA, companies that actively
use cutting-edge software, automation, and robotics in hazardous and harmful
work conditions can see safety levels increase by almost 50% compared to
industry averages.

An analysis of various sources has shown that all informational tools can
be reduced to five positions, with high-speed communication, virtual reality for
safety training, identification of hazards in specific workplaces, automation and
robotics, and humanity aerial vehicle technologies being the top priorities in
that order. [1-3] Moreover, by utilizing industrial safety technologies to raise
awareness and reduce risks, organizations can more easily comply with the
latest regulations and standards applicable to their industry in their country,
such as OHSAS.

High-speed communication and real-time statistics allow users to know
the state of air cleanliness, ambient temperature, and specific risks so they can
address these hazards before they cause injury. If damage occurs, employees
need reliable communication to get help and tell first responders where the
injured person is. It is important not only to collect and exchange information
but also to create appropriate databases to register deviations from norms and
make management decisions to address them. In addition, these modern
systems, including those developed by Getac, use mobile device photography
with subsequent data processing to record violations. Information can also be

! Student, Lviv Polytechnic National University
2 ph.D., docent, Lviv Polytechnic National University
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effectively entered into the database from drones, especially for work with high
risk or in case of fires at sites with a large amount of hazardous and harmful
substances, such as chemical plants or warehouses.

According to Joe Martin (Product Development and Industry Solutions
Director at Getac), modernity requires reliable and fast solutions to urgent
occupational safety issues. That is why automation and the use of robots to
increase safety during installation work will also reduce the physical workload
on people.

Ukraine also has relevant developments, such as those by Protek, the
company. Still, these systems are more focused on testing knowledge, statistics,
and document management, for example, the software complexes
“Autoexaminer” or “Organizer”. Common automated information systems
include; “AIS ETNA” (knowledge testing, accounting, control, etc.),
“Citadella” program (modeling danger zones), the “Toxi 2.2” program
(quantitative assessment of the scale of damage in accidents at industrial
facilities with the release of toxic chemicals), software complexes Search
system “Normative- reference materials on labor protection”, COOP “Small
business” and “Electronic teaching and methodical materials on LP”.

However, it should be noted that information technologies in the field of
occupational safety in Ukraine is implemented to a small extent. Due to the fact
that employers prefer the old trends, due to financial constraints (high cost of
quality products) and the need for more personnel to work with such systems.
At the same time, only a few companies on the world market are capable of
creating quality software products and automated systems, as well as preparing
personnel for working with them.

Thus, on the one hand, there is a noticeable lack of systems for
collecting, processing, and analyzing information on workplace hazards and
violations in the Ukrainian software market. On the other hand, there is
potential for developing quality information technology products aimed at
ensuring the safety of workers in various industries or for establishing
partnerships with foreigh companies that work in this direction.

CIIMCOK BUKOPUCTAHOI JIITEPATYPHU
1. Pribanic E. 5 Modern ways of using technology to improve safety in
the workplace (Tech Funnel web site). March 12, 2018. Available at:
https://www.techfunnel.com/hr-tech/modern-ways-of-using-technology-to-
improve-safety-in-the-workplace/. Accessed November 30, 2018.
2. Bharadwaj R. Al applications in construction and building-current
use-cases [Techemergence  web  site]; 2018. Available  at;
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Accessed November 30, 2018.

3. Martin J. Using Technology for Safety in the Work Environment
[Enexrponnuii pecypc] / Joe Martin // Industry Insights. — 2021. — Pexum
Joctynmy Ao pecypey: https://www.getac.com/intl/blog/using-technology-for-
safety-in-the-work-environment/.
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3AKJ/IIOYHE CJIOBO

23 Ta 24 6epe3ns 2023 poky Ha 0a3i kadeapu KOMIT IOTCPHUX HAYK Ta
iHpOpMaiHHUX TeXHONOTiii XapKiBCHKOTO HAI[lOHAIBHOTO YHIBEPCHTETY
Micekoro rocnomapctBa imMeni O. M. bekeroBa BinOymacst VI Bceeykpainceka
InrepHeT-KOH(epeHiss 3100yBayuiB  BHIINOI OCBITH 1 MOJOIMX YYEHHX
«IHdopmamiiini TexHoMOril: Teopis 1 mMpakTHKay. B HiA B3sum yuyacte 78
YYacHHKIB, cepel SKux 43 cryneHTa Ta 16 MOJOIUX YICHUX.

VYuacHukM KoH(pepeHIii mNpeAcTaBsUIM ciM  perioHiB YkpaiHu Ta
Himeuyunny, 14 3axnaziB BUIOi OCBITH:

® XapKiBCPKMH HAaIiOHATBHUKA YHIBEPCUTET MICHKOTO TOCIIO/IapCTBa
imeni O. M. bekerosa, M. XapkiB

e HanioHanpHMI TEXHIYHUNA YHIBEpCHUTET «JIHIIPOBCHKA MOMITEXHIKAY,
M. JlHinpo

e HarionansHuii  yHiBepCcHTET «3aropi3pKka  TONITEXHIKa», M.
3amopixoKs

® YKpaiHChKHH JIep)KaBHUM YHIBEPCUTET HAYKH 1 TEXHOJIOT1H, M. J[Hipo

o KuiBchbKiil HalliOHANBPHUN E€KOHOMIUHUI yHiBepcuTeT iMeHI Bammma
I'etbmana, M. KuiB

e HanionansHuii Mequanuii yHiBepcuteT iMeHi O. O. boromonsis, M.
Kuis

® YKpaiHChbKHUH Jep)KaBHUH YHIBEPCUTET 3aJII3HUYHOTO TPAHCIIOPTY, M.
Xapkis

e TaBpilicbkuil Jep)KaBHUI arpoTeXHOJOTiYHUI yHiBepcuTeT iMm. Jl.
MortopHoro, M. MeniTononb

o JlepxaBHUI TOJATKOBUH YHIBEpCUTET, M. IpmiHb

e HarnionansHuii TexHiuHmMiA yHiBepeuTeT «XI1I», M. Xapkis

© XMeTbHUIBKUN HAlliOHATFHUHA YHIBEPCUTET, M. XMETbHUIIBKUHA

e XapkiBchkuil HarioHanbHUE yHiBepcuteT iMeni B. H. Kapasina, m.
Xapkis

e HarionanbHuil TexHiYHUI yHIBepcUTET «JIbBIBChKA MOJITEXHIKA», M.
JIbBiB

e Vuisepcurer Kobnenn, M. Koonenn, Himequnna
Ta Jlep>kaBHOT HAYKOBO-TEXHIYHOT 010J1i0TEKH YKpaTHH.

[IpoTsrom nBOX IHIB, IO TpWBana KOH(EpEHIs, OyiIH IMpeacTaBIcHi
Qy’)Ke I[iKaBi JIOTOBiMi, IO BUKIMKAIM HeaOWAKW 1HTepeC y Y4YacCHHKIB
KoH(epeH1ii, Ta )KBaBy KOHCTPYKTHBHY JIHCKYCIIO.
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Kpamumu 1omnoBiasiMu BU3HAHI TaKi:

- Yepkacosa B. B. Pons iHdopMaIifiHuX TEXHOJOrIH B COMiaabHIA Ta
€KOHOMIYHIH cepax B TpEeHAI CIPHUSHHS €BpOIHTErparii YKpainu,

- Kozup C. B. Apanramis momemi MCKINSEY mis ympaBmiHHES
CTpaTeriyHuM HopTdereM 3akiaiiB OCBITH,

- Cremenko B. IO. IlopiBHsuIbHA XapakTepHCTHKa BUAIB HEHpoMepek
BIIKPUTOTO OCTYITY,

- Kongnparenxo B. M. Brpatu noreHmiany BiJIHOBIIOBaHOI €HEPIeTUKU
B YKkpaiHi,

- Xabapnak K. C. [Ipobaemu HEHPOHHHUX MEPEX JIs PO3ITi3HABAHHS HA
MIPUCTPOSIX 13 PI3HUMHU OOUHCITIOBATEHIMHI MOKJINBOCTSIMH,

- Ceprees O. C. IIpo 3acTocyBaHHS TPOIEAYPH 3MIIIAHOT MyTaIlii Mpu
PO3B’si3aHHI JJBOETANHOI TPAHCIIOPTHOI 3a/aui 3a JOIMOMOTOI TI'€HETHYHOTO
ANTOPUTMY,

- Hdinox B. O. Bebmnardopma 1uisi BUKIagaHHS aHTIiCbKOT MOBH 3a
JIOTIOMOT'OI0 IITYYHOTO iHTeNeKTy Bif kommnanii OpenAl,

- lloBkoBa A. O. AnHai3 0e3MeKkn MOMyJIAPHUX MECEHKEPIB,

- Yevdokymov S. Software in electronic document management
systems based on Neuro-fuzzy hybridization networks,

- Kpyuinina H. O. IlepcnekTuBu npoBelieHHS! THXKHIB MOZEIIOBaHHS B
VYxpaiui,

- Tepuunpkuii B. M., Bukopucranus cuctemu [-DOC s
PO3CITiIyBaHHS BOEHHUX 3JI0YMHIB MECEHJDKEPIB,

- bpatepceka H. M. BrmumB Boennoro crany Ha I[T-chepy. ki
TEHJIeHLIIT 3MiH MO)KHa ITporHo3yBaty B IT-ocBiTi,

- Khlibyshyn Kh.-Ya. Information technologies for labor safety.

B po6oTi koHbpepermii nmpuitManu y4acTb HE TiUTbKH 3700yBadi BHIIOi
OCBITH Ta MOJIOJI BUEHI, aje 1 HayKOBI KepIBHUKU. B 1boMy polli MM BiTaeMO
komaHny cryneHTiB 3 HTY «XIII», M. XapkiB miJg KepiBHHITBOM 3aBigyBada
Kadeapu MEHEKMEHTY IHHOBAIIHOTO MiIIPHEMHHUIITBA Ta MDKHApPOIHUX
exoHomiunux BigHocuH HTY «XTIIl», mokTopa eKOHOMIYHHUX Hayk mpodecopa
Ietpa Ilepepsu.

IIpodecop Ilepeppa 3amponoHyBaB s OOTOBOPEHHS BKpail aKTyalbHY
Ta LIKaBy TEMY IHTEIEKTyaJbHOI BIACHOCTI, 1 L TeMa BHUKIMKala IyXe
IUTITHUE OOMIH JyMKaMH CTYIICHTIB Ta BUKJIAJadiB. 3arajoM opraHizaTopam
Iy’)Ke TPUEMHO, IO Hamla KOH(EpeHIs cTae MaWJaHYMKOM IUIS B3a€MOZil
aKaJieMiyHOl  CHITBHOTH, YMOXJIMBIIIOE O€3MOCEepelHE  CIUIKYBaHHS 3
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aKTyaJIbHUX TEM, HalpsMiB JOCII/UKEHb Ta MHUTaHb PO3BUTKY CIELialbHOCTEH
12 raxysi «IHpopmamniiiHi TEXHOIOTIi».

B pamkax HaykoBoro Harpsmy koHgpepeHuil «IHdopmariitai TexHoorii
SK JpaiiBep €BpOIHTETpalliifHuX MmpoueciB YkpaiHny» OyB MpoBefeHUN KPyTIHi
CTLJI 3 IUTaHb €BpPOiHTETpamii YKpaiH! B OCBITHROMY Ta HAYKOBOMY HaIlpsMax.

Jlye MiKaBOW Ha KPYyIJIOMY CTOJII Oyjia Mpe3eHTAIlis] CTyICHTKH
Mmaricrparypu YHiBepcurery M. Kob6nenn (Himewunna) Haranii Kpyuininoi,
sgKa TPENCTaBHa OMIC CyYaCHOTO CTaHy MDKHApOJHOTO CIiBPOOITHHUIITBA
aKaJieMiyHol CHUIBHOTH, KJIacH(iKalild Ta TOPIBHSHHA MDKHapOIHHUX
HAyKOBHX 3aXOJ[iB 3a Y4YacTIO YKpaiHCBKMX CTYJICHTIB Ta 3alpoloHyBasa
OIIIHKY MOXJIMBOCTI MPOBEICHHS MIKHAPOJHUX HAyKOBHX 3aXOiB B YKpaii,
moxionnx ECMI Modeling Week 2022,

Hacrynny VII Bceykpaincbky IHTepHeT-kOH(EpeHIil0 3700yBadiB
BHIIOI OCBiTH 1 Momoamx YydeHuX «lHopmariiiHi TexHONOTI(: Teopis i
MPAaKTHKa» BUPIIIEHO IPOBECTH B 3MilraHoMy ¢opmati B M. J[Hinmpo Ha 0a3i
HanioHanbsHOTO TeXHIYHOTO YHIBEpCUTETY «/IHIMPOBCHKA MOJIITEXHIKaY.

3amicn 000X AHIB VIS TIEPETIIAY JOCTYTIHI 38 HOCHIIAHHSM:
IarepHeT-kKoHbepenis [HhopMmaiiHi TeXHOIOTII - Teopis i mpakTuka, 2023
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HaykoBe enekTpoHHE BUIaHHS
KOMOIHOBaHOTO BHKOPHCTaHHS
MokHa BUKOPHCTOBYBATH B JIOKAJIbHOMY
Ta MEPEIKHOMY peXKHMaX

IHOOPMALIIMHI TEXHOJIOI'Ti: TEOPIS I IPAKTHUKA
Tesu momosinei
VI-i Beeykpainchkoi iHTepHET-KOH(EpeHIii 3100yBadiB BUIIOT OCBITH

1 MOJIOAUX YUYCHHUX

OnuH enektpoHHuit onTrunuid auck (DVD-ROM);
CyNpOBiTHA TOKYMEHTAITS.

[man 2023, mo3. ®opm. 60x84 /16 [Mamip opyk. Ne2
[ipn. no apyky 05.04.2023 YMOBH. IpyK. apk. 9,3
HanpyxoBano Ha pusorpadi 3am. Ne 1043

Tupax 300 mpum.

XHYMI, 61002, Xapkis, Bya.baxanosa, 17

[TinrorosneHo Ta Bimapykosano PBB XapkiBcbkoro HanioHaJIbHOTO
YHIBEpCUTETY HAIllOHAIBHOT'O YHIBEPCUTETY MiCHKOTO TOCIIOIApCTBA iMEHI
O. M. bekeroBa
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