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CEKIISA «CUCUTEMHUM AHAJII3 TA OBYUCJTIOBAJIBHA
MATEMATHUKA»
VIK 536.24
Henncenko O.1.!
! kanp. TexH. Hayk, gou. HY «3amnopisbka nomitexHikay

JOCILJKEHHSI AEPOANHAMIYHUX XAPAKTEPUCTHUK
OUJITHAPUYHUX TEIIJIOOBMIHHHUKIB 3 TYPBY AI3ATOPAMMU

3 MeTol MmigBUINEHHS e(QEeKTHBHOCTI ONATIOBAIFHOTO OONajHAHHA B
TEIUTOOOMiHHI eeMeHTH BOYJOBYIOTh Pi3HOTO pony TypOymizatopu. BpaxoByroun
CKIagHy TEOMETPiI0 TaKMX NPUCTPOIB MOCTIMKCHHSA AacpoIUHAMIYHHAX Ta
TeII0(i3NYHUX MPOLECIB TOBOANUTHCS MPOBOANUTH ab0 €KCIIEPUMEHTAIBHO, a0 3a
JOTIOMOTOI0 YHCEIbHMX METONIB.  BUKOpHCTaHHA 4YHCENPHHX METOZIB Ta
MaTeMaTUYHOIO  MOJENIIOBAHHS  JIO3BOJISIE  NOCIHIIKYBAaTH  XapaKTEPUCTUKH
TEIJIOOOMIHHHMX €JIEMEHTIB B IIMPOKOMY Jiana3oHi reoMEeTpHYHUX Ta (pi3MYHHX
napaMeTpiB Ta 36KOHOMHTH Ha MPOBEJICHI KOITOBHUX HATYPHHUX €KCIIEPUMEHTIB.

B po6oTi mpoBOOMIOCH MOCHIIKEHHS aepOJUHAMIYHHX XapaKTepUCTHUK
IWIHAPUYHUX TEIUIOOOMIHHMKIB 3 BOYIOBaHMMH TypOynizaTopaMH y BUIIAMI
onHiei, 1IBOX a00 TPHOX CKPYYEHHX CTpi4OK. YucenbHI eKCIepUMEHTH
MIPOBOIMIIKCH 32 JONOMOTO0 mporpamHoro komrmuiekcy COMSOL Multiphysics. B
AKOCTI MaTeMaTW4HOi MOJENi BHKOPHCTOBYBalach TPUBHMIpHa CHCTEMaA
mudepeHniiftHux — piBHAHR HaB’e-Crokca. UwmcenmpHa  peamizamis  Mojeni
BUKOHYBaJach METOJOM CKiHUeHHX ejeMeHTiB. I[loOymoBa reomerpii Ta
TPUAHTYJALIS PO3PaXxyHKOBOI 001aCTi BUKOHYBAJIUCH 3a JIOIIOMOTOI0 BOYZOBaHMX
B COMSOL Multiphysics iHcpyMeHTIB.

SIk  MOKa3ylTh PO3paxyHKH, BHKOPUCTaHHS TypOyJli3aTOpiB CYTTEBO
migBuIy€e e(QEeKTUBHICTh MPOLECIB TEMIO00MIiHy, aje MNpH [bOMY 301UIbIIyE
aepoJMHAMIYHUK omip i TeroHocis. OCKUIBKM pyX Ta3oMoBITPSIHOT CyMili
gepe3 TeII00OMiIHHUKH B ONAIOBAILHOMY OONa/iHaHI 4YacTille BChOTO
BiZIOYBa€ThCs 32 paXyHOK BUIBHOI KOHBEKIIl, TO HEOOXiqHO 3a0e3neunTy OajaHc
MiXK BHKOPHCTaHHSIM HAAMIpHOI HIITBHOCTI TypOymi3aTOpiB Ta aepoIHMHAMIYHUM
OTIOPOM TEIUIOOOMIHHHUKIB, TIPH sIKOMY 0 3a0e3medyBanack rapaHTOBaHa €BaKyallis
MPOJYKTIiB FTOPiHHS B HECIIPUSATIMBHX 30BHILIHIX YMOBaX.

IIpoBeneHo cepiro 4YMCENbHHMX PO3PaxXyHKIB I  DI3HUX 3HA4YECHb
TeOMETPUYHHUX IapaMeTpiB  TEIUIOOOMIHHHUKIB Ta (Ii3MYHHX YMOB pYXYy
ra3onoBiTpsiHOI cymimi. Ha puc.] HaBeZeHO pe3ynbTaTh po3paxyHKIiB MIBUAKOCTI
MOBITPS B TEIUIOOOMIHHMKAX Ui BHUMAAKiB onHiel Ta TppOoX BOYIOBaHUX
CKPYYEHHX CTpidoK. PO3paxyHKH IO3BOJSAIOTH Bidyalli3yBaTH CKIAAHY CTPYKTYpPY
3aKpY4YEHHX MOTOKIB, BU3HAYMTH PO3IMOMALT TUCKY Ta BHUTPATHI XapaKTEPUCTHKU
ra30MoBITPSAHOI cyMimmi. Po3risianuck TakoX BHIIAIKHA HEPIBHOMIPHOI HIITEHOCTI
3aKPYTKH CTPIYOK 3 METOIO IEPEPO3NOLUTY TETIIOOOMIHY IO BUCOTI IMJIHApPA.

9



a— OJIHa CTpIuKa;

0 — TpH CTpPIUKH.

Pucynox 1 — Po3nomin mBuAKOCTeH B IOMIEPEYHUX Mepepizax TEIIOOOMIHHUKIB 3
BOY/I0BAHUMY TBUHTOIOIIOHUMH CTpiYKaMu

B Tabnuui 1 HaBeneHi oOpaxoBaHi cepeiHi MBUIKOCTI V Ta BUTPATH NOBITPS
Q B 3aJI&)KHOCTI BiJ] KITLKOCTi BOY/IOBAHUX CTPIYOK Ta IIIILHOCTI 3aKPYTKH.

Tabnuus 1 — ButpaTHi XapakTepUCTHKH MOBITPS Yepe3 TEIII00OMIHHHK B 3aJIEKHOCTI Bif
HIUTBHOCTI BUTKIB Ta KUTBKOCTI CTPiYOK TypOytizartopa

Kimpkicte | 1 cTpiuka 2 CTpiYKH 3 cTpiuku

BHUTKIB V, m/c Q, m*/c V,mc | Q,mc V, m/c Q, m*/c
2 0,587 0,0011 0,2647 0,00051 0,264 0,00051
3 0,416 0,0008 0,204 0,00039 0,197 0,00038
4 0,305 0,00059 0,167 0,00032 0,153 0,00029
5 0,241 0,00046 0,139 0,00026 0,126 0,00024
6 0,186 0,00035 0,112 0,00021 0,102 0,00019
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bakyposa A.B.!, Benmenes C.P. 2, Tepemenko E.B. 3
1 mpo¢. HY «3amopi3bka mosiTexHika

2 acn. HY «3anopi3bka nostiTexHika»

3 nou. HY «3anopisbka nositexHika»

PO3POBKA KOMIIETEHTHOCHMUX 3AITPOCIB JJIs
OHTOJIOT'TI HELIANTHUS

Ha 6a3i indopmanii, Hamanoi excnepramu IHcTHTyTOM ONIHHHUX KyJIbTYp
HAH VYkpainu npoBeneHO BU3HAYCHHS MPEIMETHOI ramy3i 3HaHb PO COHAITHHUK
mrt  crBopeHHs oHtonorii HELIANTHUS [1]. Owntonoris OymyeTbest IS
HOJANIBIIIOTO 3aCTOCYBAHHS B CHCTEMax IIATPHMKH DillleHb i HOBHHHA JO3BOJHUTH
MICTHTH BKJIaJeHi Ta (opMyBaTH HOBiI 3HAHHs], IO BiAMOBINAIOTH 3alHTaM
KopHCTyBadiB. [Iysi 3a0€3MEeYCHHS CEMaHTHYHOTO HAIOBHEHHS MK CKIIaJOBHMH
OHTOJIOTIT 3aJaf0ThCsl BiAMOBIAHI BiIHOIIEHHS, 1[0 YaCTKOBO HaBeaeHi B Tabm. 1
[2].Y nepmiomy croBmii HaBeaeHO HedopMalbHE EKCIEpPTHE MOAAHHS 3aluTiB, y
JpYyroMy CTOBMLI — (OpMalibHE TMOAaHHS, IO IPYHTYETHCS Ha 3acCTOCYBaHHI
NpeJMKaTHOI JIOTIKM MEepIIOro MOPSIKYy Ha MHOXHHI KJaciB OHTOJOTI, a B
OCTaHHBOMY — HABEJICHO MEPEITiK BiTHONICHb MK KJIaCaMH Y 3allHuTaXx.

Tabmuns 1 — KomnerentricHi 3anutanss: «11{o 3pobutu mob orpuMaTu
HaWKpaIiil Bpojkaid COHSIIHUKY Ha MOEMY TIOJIi?»

IIutanus
KOMIIETEHTHOCTI InTaHHA KOMIIETEHTHOCTI ((popMabHi) Iepenik BinHOIIEHL
(HeopMaIILHO)
Sk moxkHa | There exists Time t AND exists Soil Test | isSoilTest(y,x);
Bm3HaunTH cTaH | y (Im—1.5m) for any Soil Sample x AND | isTestedChemical Composition
poIroYOCTi Chemical Composition (NPK or minor | (x,y);
TPYHTY mig | elements (boron, zinc, magnesium, | isTestedWater-
ypokai selenium, etc.)) and Water-holding | holding_Capacity(x,y);
COHSIIHUKY? Capacity (aggregate) state, colloidality) | isTestedMechanical Composition(x
OR Living Component soil (bacteria, | , sand, clay, humus);
worms, symbionts, etc.) OR Mechanical | isDecision(Application, Time t)
Composition of soils (sand, clay, humus,
etc.), then the decision is made Decision d
about Application YES / NO and Time t
Ckinbkn 1 xomm | There exists Decision d AND exists | isNitrogenRich(f, y);
BHocutu nobOpuB | Fertilizer f for any Sunflower s AND | isBoronRich(f, y);
Ha rektap | exists Soil Test y (Im—1.5m) for any Soil | isBacteriaRich(f, y);
COHSIIIHUKY? Sample x AND Chemical Composition | isMostlySuitableFor(f, y)
(NPK or minor elements (boron, zinc,
magnesium, selenium, etc.)) AND Living
Component ~ soil  (bacteria, ~worms,
symbionts, etc.), then the amount of litter
or the amount of NPK or the amount of
urea.
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[ponoxeHHs Taduuii 1

Iuranus
KOMIIETEHTHOCT1 ITuTaHHS KOMIIETEHTHOCTI ((OpMaIIbHi) Tepenik BigHOIICHD
(HeopMaIILHO)
Yu Bapto | There is Time t AND exists Soil Test y (Im—1.5m_ | isTypeOf Soil(Loam V
MOJIMBATH (y) AND Water-holding capacity (aggregate state, | Clay V Sandy, x);
COHSIIHUK? colloidality) OR Mechanical composition of soils | isWater-holdingCapacity
(sand, clay, humus, etc.), then Irrigation Technology | (aggregate state,colloida
w lity);
isTechnology Irrigation(
W,X)
Komr i umm | There is a pest z and there is a Genotype G and a | isPestInSoil(z,x);
o0pobmsaTu  Bix | pesticide p such that include pest z species x and | forGenotypeDependsOn(
LIKiTHUKIB? Time t, as well as Pesticide treatment p and there is a | G,z);
technology Agricultural chemical treatment with | isUsedForTreatmentOf{
pesticide p G,p)
Komu i sk | There is disease w AND there is Genotype G AND | isDiseaselnSoil(w,x);
TKyBaTH Pesticide p including Disease w and TIME t and | forGenotypeDependsOn(
xBOpoou? Pesticide treatment p and there is a technology | G,w);
Agricultural chemical treatment with Pesticide p then | isUsedTechnology(G,p)
Pesticide p is used to treat Disease w.
Sk mo30yrtucst | There is a parasite Orobanche cumana Wallr (OCW) | isOrobancheCumanaWal
Orobanche and Genotype G with the trait resistant to Orobanche | IrInSoil(OCW x);

cumana Wallr na
mociBax
COHSIILIHUKY?

cumana Wallr, then do not process OR

There is a parasite Orobanche cumana Wallr. AND
Genotype G with trait resistant to Orobanche cumana
Wallr AND resistant to Herbicide g and Time t AND
there is a technology Agricultural chemical treatment
with Herbicide g, then treat Herbicide g OR

There is a parasite Orobanche cumana Wallr. AND
Genotype G with the trait resistant to Orobanche
cumana Wallr AND TIME t, then Technology
CropRotation is resistant to Orobanche cumana Wallr

forGenotypeDependsOn(
G,0CW);
isUsedTechnology((G.,g)
(G,Crop rotation))

OTtpumaHi pe3yibTaTH OyJIO BUBYCHO Ta IiITBEPIPKEHO EKCIEPTaMH B IIiH
obmacri 3 [acturyty Omittanx kynetyp HAAH Ykpainm.

CIIUCOK BUKOPUCTAHOI JIITEPATYPU

1. Kynpina B. C. ®opmyBaHHS NMPOAYKTUBHOCTI COHSIIHUKY 3aJIC)KHO BiX
€JIEMEHTIB TEXHOJIOTI] BUPOIIyBaHHS B YMOBax IMiBJACHHOI'O CTelly YKpaiHH : JIHC.

. KaHauaartr CiHBCLKOFOCHO}IapCBKI/IX HayK !
(cimpChKOTOCTIONAPCHKI

Hayk#); MUKONaiBChKHI

yHiBepcuTeT — Mukomais, 2021. — 175 c.
2. Aminu E. F. MaCOnto: A robust maize crop ontology based on soils,

criert. 06.01.09 — pOCTUHHUITBO
HaI[iOHATTbHUI

arpapHui

fertilizers and irrigation knowledge / E. F.Aminu I. O. Oyefolahan, M. B.
Abdullahi, M. T. Salaudeen // Intelligent Systems with Applications. —2022. —Vol.
16. —P.200125.
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Manskos B.B.!, Baxpyumn B.€. 2

Ueryn. rp. KHT-812m HY «3anopisbka mosmiTexHika»
2 ipop. HY «3anopizbka nomirexHika»

AHAJII3 TEHJEPHUX BIZIMIHHOCTEM PE3VY.JIBTATIB HMT 3
YKPAIHCBKOi MOBHU

UYepes BoeHHi aii B Ykpaini, y 2022 pomi 3amicts 3HO mms BeTynmHUKIB O
3aKJIMIB  BHIIOI OCBITH Oylno BHOpPOBa[KEHO 1 TmpoBeaeHo HarioHansHUH
mynsTHIpenMetHuit Tect (HMT), sxwii ckimagaBcs 3 TPHOX OJOKIB: yKpalHCBKa
MOBa, MaTeMaTHKa Ta ictopis Ykpaiuu [1]. Moro pesyasrarn BimoGpakaroTh
piBEHP MIATOTOBKH YYHIB 3 BINNOBITHUX MpeaMmeTiB. ['eHOepHI BiOMIHHOCTI y
pesynbratax HMT MOXyTh BIUIMHYTH Ha PiBHICTH JOCTYITy IO BHIIOI OCBITH JUIS
YOJIOBIKIB 1 )KIHOK.

Mera nOCHiPKEHHS: BH3HAUYEHHsS HasBHOCTI ab0 BIJCYTHOCTI ICTOTHHX
BigMiHHOCTe# pe3ynbrariB HMT 3 ykpaiHChbkOi MOBHM MK 4YOJNOBIKAMH Ta
JKIHKaMHU.

Awnani3 3aiiicHioBany 3a tabnuuero pesynsratie HMT 3 odiniiiHoro caiity
YKpaiHChKOTO LIEHTPY OLIHIOBAaHHS SIKOCTI OCBITH. [{s1 aHami3y Oynu po3paxoBaHi
Taki MOKAa3HUKH OIMCOBOI CTATUCTUKH SIK CEPEAHE 3HAUCHHS, MeJiaHa, AUCTIEPCis,
CTaHIApTHE BIAXWJIEHHSI, a TAaKOX BHKOPUCTaHI CTATHCTHYHI KpHUTepil
Jlimmiedopca, Komvoroposa-CMupHOBa Ta Y iTKOKCOHA.

OCHOBHI TIOKa3HWKH ONHCOBOi CTAaTHCTHKHU pe3ynsTariB HMT HaBemeHo y
TaOIULI:

Tabmuus 1 — IToka3HUKKM OIUCOBOI CTATUCTUKH

Tloka3uuku YonoBiku Kinku
Cepenne 3HaueHHS (1O
nepeBeaeHHs B mkany 100- 17,5 20,4
200)
Meniana 16 20
CraHmapTHE BiAXIJICHHS 7,2 7,6
Moga 13 15
KislbKicTh yuacHHKIB 101784 112290

3 Tabmumi 1 BumHO, mo cepeani 6amu HMT 3 ykpaiHChKOi MOBH JJIs1 XJIOMITiB
Ta JNiBYaT MarTh BigminHocTi (17,5 Ta 20,4 GaniB BiamoBimHO). MemiaHa Ui IUX
rpyn popiBHioe 16 ta 20 6anam BixnoBigHo. CTaHIZAapTHE BIIXWIEHHS Yy KIHOK
TPOXH OUIbIIE, HDK Yy YOJOBIKIB, TOOTO PO3KHJ PE3YJbTATiB B XKIHOYiM Tpyri
mmmpinuii. Moga Ui 9oJOBIKIB Ha piBHI 13 OaiiB, IO € HIDKYUM Ha 2 Oaiu HiX y
SKIHOK.
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Hdns  BuOOpy KpuTepiiB NepeBipKM OJHOPIAHOCTI BHOIPOK CIIOYATKy
HepeBipsUI 1X BiJIIOBIIHICTE HOPMaJbHOMY 3aKOHY po3moaity. s mepeBipku
rimore3 Mpo BiJANOBIAHICTE HOPMAJIBHOMY pO3MOALTY Ta TPO BiACYTHICTH 3a
Jonomoroto kpurepito Jlimtiegpopca:

Kpurepiit Jlimniepopca: datm D = 0.12708, p-value < 2.2e-16; datw D =
0.12543, p-value < 2.2e-16

Kpurepiit Jlimmiepopca mokasye, mo posmonum pesynbratie. HMT y
YOJIOBIKIB Ta XIHOK HE BiANOBINalOTH HOPMAaJbHOMY 3aKoHy. P-value mms ob6ox
BUMAKIB icTOTHO MeHmmIe 3a 0.05, mo CBIMYHTH MPO CTATHCTUYHY 3HAUYIIICTH
BIIXWJICHb BiJ HOPMAIBHOTO po3momiry. ToMy UIs TEepeBipKH TiMOTE3W IIPo
OIHOpPiAHICTP BHOIPOK YOJOBIKIB Ta KIHOK Tpeda BHKOPHCTOBYBATH
HerapaMeTpu4Hi KpuTepii, Taki sk kpurepii, KommoropoBa-CmupHOBa Ta
Vinkokcosna [2, 3]:

ks.test(datm,datw) # kputepiii Konmmoroposa-CmupHoBa

wilcox.test(datm,datw) # kputepiit Yinkokcona

OTpumaeMo pe3yabTaTH:

Kpurepiit Konmoroposa-CmupHosa: datm and datw D = 0.013073, p-value =
2.377e-08.

Kpurepiit Yinkokcona: W = 5.79¢+09, p-value = 1.271e-07.

Kpurepii KommoropoBa-CmMupHOBa Ta VYINKOKCOHa TIIOKa3ymTh, MO €
CTAaTUCTHYHO 3HAUYINAa PI3HUI MK pe3ylIbTaTaMH YOJIOBIKIB Ta kiHOK. P-value
menme 3a 0,05, mo o3Hadae, M0 HYJIHOBA TilMOTE3a MPO BIACYTHICTH Pi3HHII y
posmojinax Mae OyTH BiXHUJICHA.

BucnoBknu: ananiz pesyibrariB HMT 3 ykpaiHChbKOi MOBH MOKa3aB poO3puB
MK YOJIOBIKAMH Ta JKIHKaMHM Ha PiBHI 2,9 «cupux» OaliB Ha KOPUCTD KiHOK. [Ipu
nepeBeieHH] pe3ynbraTiB y mkany 100-200 B cepeIHbOMY YOJOBIKH OTPHUMATH
147 Ganie nporu 154 GaniB y xiHok. TecTyBaHHS 3 YKpaiHCbKOI MOBHU €
000B’SI3KOBOI0 YMOBOIO ISl BCTYITy [0 3aKJIajiB BHIIOi OCBITH Ta JJisi 0araThox
CIICLiaTbHOCTEH MPU BCTYIII Pe3yNbTaT 3 LBOIO MpPeIMeTa Ma€ BiJIHOCHO BEJIHMKHI
BaroBUil KOE(QIIiEHT, TOMy MOXXHa OYIKyBaTH, IO MpPH BCTYIi Ha OMODKET mA
BiIMIHHICTh MO€ OYTH iCTOTHOIO.

CIIMCOK BUKOPUCTAHOI JITEPATYPH
1. HMT. 3aransHa ingopmanis [Enexrponnuii pecype]. — Pexxum nocrymy:
https://testportal.gov.ua/tag/nmt
2. baxpymua B.€. Meronn anamily DaHWX @ HaBYaJbHHUN MHOCIOHWK Ui
crynentiB / B.€. baxpymma. — 3anopixoks : KITY, 2011. — 268 c.
3. R Documentation [Enextponnmii pecypc]. — Pexum mocrymy:
https://rdocumentation.org.
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Ps6enko A.€C.', Tappuniko A.IO.%, lupoxopan JI.B.3, Tepemenko E.B.!
! nou. HY «3anopisbka nomitexHikay

2 cryn. rp. KHT-819 HY «3anopisbka MoIiTexXHiKa»

3 crapur. Buki. HY «3anopisbka noyirexHika»

PO3POBKA l'[liOl"PAMHOi BIBJIIOTEKHU JUI51 OB’€EKTHO-
PEJIAAINIMHOT O BIJOBPA’KEHHS BA3 TAHUX

VY crBOpeHHI BeO-0OAATKIB iCTOTHY POJb BiAirparoTh 3acobu s pobotu 3
0a3aMu HaHWX, K MPABHIIO, IX pensmiiiHnMu Buaamu. Taka texHomoris sk ORM
(Object-Relational Mapping) m03BOJs€ 3aCTOCOBYBAaTH MPHHIUIHN Ta ITiIXOAH
00’€KTHO-OPIEHTOBAHOIO IPOrpaMyBaHHSA M B3aeMonii 3 0Oazamu paHuX. Sk
BiJIOMO, OCHOBHOIO MPOIPaMHOI0 BUPA3KOI0 JUII CTBOPEHHS 3alMTIB 10 0a3 gaHHX
€ SQL. ORM € Han0y10BOIO BUIIIOTO PIBHS a0CTPAKIIil, U peasi3allil ssikoi Hemae
HEOOXIHOCTI THcaTH pyTHHHI 3amuti  SQL, 3acTOCOBYIOUM 3aMiCTh HHUX
BJIACTUBOCTI Ta METOMU CICLIANbHUX KIACiB, CTPYKTypa SKUX BiJIIOBiga€e
CTPYKTYpi TaOJUIlb Ta OB 0a3u JaHUX, a HaOIp QPYHKIIIH 103BOJIIE ABTOMATUIHO
reaepyBat SQL 3amuTu Uist cTBOpeHHsI, Moaudikailii, BUAAJCHHS Ta YHTaHHS
nanux. ORM 3actocoByeThbesi, 30kpeMa, y Takux OiOmiorekax Python mis BeO-
po3po0Oku sk Django ta Flask-SQLAlchemy.

B pamkax miei pobotu 0yB po3poOieHui mporpamanii mpoaykt MagicSQL,
10 peatizye 3acobaMu MOBHU IporpaMmyBanHs Python aBromaru3artito miif 3 6azamu
maanx SQLite B 00’€KTHO-OpPIEHTOBAaHOMY CTHIIL. 30KpeMa 3acTOCYBaHHS i€l
TEXHOJIOTII JIO3BOJISIE CTBOPUTH MOJENb JAHWUX Yy BHUINIAAI KJIACiB-CIIQJKOEMIIB
kiacy Table 3 6i6mioTexu. CTaTuuHi MO KJIaciB BU3HAYAIOTh CTPYKTYPY TaOJIHIb
6a3u manmx. Ilicist cTBOpeHHs Mojeni MeToa (isumuHO create all cTBoproe 6asy
JaHWX Ta Tabmuui y Hid BianmoBigHol cTpykTypu. Kpim momiB, BU3Ha4eHUX
KOpHUCTYBaueM, KOXKHA TabJHIs OTPUMYE LN nepBuHHUNA K04 (mose id). Ipu
[bOMY, SIK 1 NP BHUKOHAHHI IHIIMX Mil, HEMae HEOOXiHOCTI CTBOPIOBATH
camocriitno SQL 3amuTy, BOHH I'€HEPYIOThCS 1 3alyCKatOThCsl aBTOMATHYHO, NPU
bOMY OJlHA 3 HAJAIITYBaHb JO3BOJIE KOPHCTYBa4eBi OAYUTH B KOHCOII 3allUTH,
110 BUKOHYIOThCS.

[Ticnst cTBOpeHHs 6a3u MaHMUX Ta TaOJMIB IPHUPOIHUM MPOJIOBKEHHIM Oy
3alOBHEHHS TaOnuub gaHuMu. TyT Takox 3actocoByerbes OOIN minxin, y sikoro
CTBOPEHHsI 00’€KTa KJilacy, IO IpPEACTaBIs€ TaOJHII0, O3HAYa€ aBTOMATHYHE
BHECEHHS ps/ka MaHuX y Tabmumio. Hampuknan, mu Maemo tabnmiio Language,
mo 30epirae maHi Ipo MOBH MPOTpaMyBaHHS 3 MOJSMHU name, year, rating (Ha3Ba,
pik cTBOpeHHS, pedTuHr). [l HomaBaHHS 3alUCy OCTATHHO CTBOPHUTH 00’ €KT
kiacy Language ta BuxinukaT foro metox add:

python = Language(name=°Python’, year=1991, rating=8.5)
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python.add()
[P [IbOMY T€HEPYETHCS Ta BUKOHY€EThCs SQL-3amuT:

INSERT INTO Language (name, year, rating)
VALUES
(‘Python’, 1991, 8.5);

Binmpm cxmamHOIO 3 MpoOTrpaMHOi TOYKH 30py Oyia pemi3 3B’SA3KiB «one-to many»
MK TaOmuigmu. Hanpukian, skmo Tabiawms 3 JaHUMH TIpO TpoekTu Project
MOB’s13aHa 3a 30BHIIIHIM KIfo4YeM i3 tabmumero Language, To Ha piBHI OKpeMHX
00’eKTiB Ma€e OyTH MOXIIMBICTh BCTAHOBJICHHS 3B S3KiB 3a JOMOMOTOIO METOIIB
1ux 00’exTiB. Tak, SIKIIO MU XO4YeMO BCTAHOBHUTH 3B’SI30K MK MPOEKTOM «web-
site» Ta MoBoIO Python, To B KO/Ii HaM 1OCTaTHHO BUKJIMKATH METON relate:

site = Project(name=‘company web-site’)
site.relate(python)

NpH UBOMY TaONUI[ aBTOMATHYHO BHOCSATHCS BIAIMOBiJHI 3HAYEHHS 30BHIMIHIX
KITFOYiB JUTS peai3amii 3B I3KiB MK PSIIKaMU.

Takox peanizoBano BHOipKy maHux. Hampukmax, meron filter mo3sossie
YUTATH 3a0KMCH TaONUIl 3 YK3aHHUMH OOMExeHHsMH. Hampukmaa, sKIio Ham
MOTPIOHI MOBH TNPOTpaMyBaHHs 3 PEHTHHroM He Hikue 8.0, 1€ BHUKOHYETHCS
TaKUM YHHOM:

Language.objects().filter(rating = “>= 8.0”)
Jns BuOipku Takox peanizoBani meronu all i order by no3BOJISIIOTH OTpUMaTH
HEYMOPSAKOBAHI 3aliiCH 1 BIOPSAAKOBaHI 3a SKAM-HEOyIb MOJeM abo TPYIIOro

MOJIB 3alMCH BiMOBiNHO. SIK Mojamnblie BJOCKOHAJICHHS NPOEKTY 3aIUIAHOBAHO
peaizariio 3B’ 3Ky «many-to-many».
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BJOK ®OPMYBAHHS IMPOMO3UIIII HA CAUTI-ATPETATOPI
®PIHAHCOBUX NOCJIYT

VY cy4yacHOMY cBiTi (JiHAHCOBI YCTaHOBH HPOIOHYIOThH MPOXYKTH, 1[0 MAIOTh
CKJIQJHy CTPYKTypy, Ta IIHUPOKHH CIIEKTp IIOCIYyT, IO HAJAIThCA. PUHOK
(hiHAaHCOBUX MOCTYT HAIMOBHIOETHCSH (IHAHCOBHMH NPOXYKTAMH BiJl KPEOUTHHX
KapTOK, KPWUITOBAIIOT JO iHBECTHHIHHUX moprtdemiB. Jnsd KIi€HTIB 3pocTae
KUTBKICTh BapiaHTiB BUKOPUCTAHHS TaKUX MPOMYKTIB, TOMY aHAJi3 Ta MOPiBHSHHSI
IIIX BapiaHTIB CTa€ OUIBII CKIIATHIM.

Caifr-arperarop ¢iHaHcoBuxX nocayT Financer.com Hagae JOCTYTI IO HAAIHHOL Ta
TouHOi iH(opmarlii Bin o¢iuiiiHux OaHKiB-mapTHEpiB B 26 kpaiHax cBity. Lle €
MDKHapOJIHOIO CITy>KOOIO TMOPIBHSHHS IiH B CEKTOpi ocoOuCTHX (iHaHCIB. ['onoBHa
CTOpiHKa MICTUTh HaBirauiiiHe MEeHIO 3 KiJIbKOMa OCHOBHUMH KaTEroOpisiMU, TAKUMH SIK
«KpenurHi kaptiy, «Kpemurm», «CtpaxyBanHs», «lHBecTHii», «KpunroBamorny,
«bankiar» Ta iHmi. Ha caifti € po3min «HoBuau Ta crattin. CTpyKTypa cailTy Takok
BKJIIOUAE O3/ «PEUTHHI Y Ta TIOPIBHSIHHS, JIe KOPUCTYBa4i MOXKYTh OPIBHSTH Pi3Hi
(hiHaHCOBI TIPOAYKTH Ta TOCHyru. € po3ain «[lopagHUKH Ta KabKyISTOPI», A€
KOPHCTYBa4i MOXYThb 3HAWTH IHCTPYMECHTH [UI1 KepyBaHHSI CBOIMH (DiHaHCAMM.
HanaroTecs KambKyISTOPH IDIATEXKIB IO KPEAUTY, BKIIAIIB Ta iIHBECTHIIIH.

Hnsa  OinpIn  anmexkBaTHOI poOOTH caiiTy 3 KIIEHTOM Ta HaJIaHHA
nepcoHi(PiKOBaHOI JTOMOMOTH PO3poOiieHO ONOK (opMyBaHHS mpomo3umii. Jis
¢dyHKIitOBaHHS OJIOKY (OpPMyBaHHsS MNPOMO3MLIN 30upaeTbest iHGOpMAIsS s
MOJIAJTBIIOT aHATITHKH 110710 (OPMYBAHHS MPOIO3MIIIH JJIT KOHKPETHOTO KJIi€HTa
Ha 0a3l momepesiHIX 3amuTiB KOpHCTyBaua Ui (OPMYBaHHsS IPOMO3ULIH I10
nociyraM. CaidT 30upae 3 J03BOJIy KOpHCTyBaua IepcoHidikoBaHy iH(popmaliio
Taxy, sK BiK, cTaTh, NMPHOJM3HUIA 3apo0iTok 3a pik. Ha ocHoBi 1€l iHdopmarii
MiAOUPAIOTECS TEMU JIJIsl HAMOBHEHHS caiTy. Ha OCHOBI 4acToTH BiABiAyBaHHS Ti€l
YW {HIIOi CTOPIHKK KOMITaHii i MPUBIACHIOETHCS BHYTPILIHIA pEHTHHT, 3a SKUM
PaHXy€eThCS 4acTOTa MOKa3y ii 0aHEepiB B ITOLIYKY.

CIIUCOK BUKOPUCTAHOI JITEPATYPU
1. A financial comparison website with presence in 26 markets
[Enexrponnuii pecypc]. — Pexxum noctymy: https:/financer.com/.
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CEKIIA «KOMIPIOTEPHI CUCTEMMU TA MEPEXKI»

VK 658.872:004.056.5

I'pyuiko C.C.!, Xoxnos M.M.2

! kanp. TexH. Hayk, gou. HY «3amnopisbka nomitTexHikay
2 crapmr. BukiL HY «3anopizbka MOMTEXHIKa»

IITYYHUAM THTEJIEKT AK IHCTPYMEHT CTBOPEHHS
KOHTEHTY AJIs1 COOMEPEX

Croronui mryyanii intenexT (LI) Mmoxe OyTH BUKOPHCTAaHHHA SK IHCTPYMEHT
JUIL CTBOPEHHS KOHTEHTY Uil comiampHHX Mepex (CM). Llg tema € myxke
aKTyaJIbHOIO, OCKUIBKH COIIMEPEXi CTaJI HEBIJ'€MHOIO YaCTHHOIO HAIIOTO XXHTTA,
a X BUKOPUCTAHHS 3pOCTA€E 3 KOKHUM AHeM. [IITyunnii iHTENeKT MOXe JOTIOMOITH
BUPIIIUTH 0arato mpoOieM, MOB’sI3aHUX 31 CTBOPCHHAM KOHTEHTY aiasi CM, Tomy
0 BiH MOXE MpAaLIOBaTH INBUAIIC, e(EeKTHBHIIIE Ta 3 MEHIIOK KUIBKICTIO
MTOMHJIOK, HiJK JIFOIH.

HITyuyHuid 1HTENEKT — e Talxy3b KOMIT I0TEPHOI HAayKH, IO AOCIIJKYE, SK
KOMIT FOTEPU MOXKYTh BIATBOPIOBATH IMITAIlil0 JIIOJICHKOTO PO3YMY Ta MOBEIIHKH.
Jist ocsirHeHHs i€l METH BUKOPHCTOBYIOTBCSI aJITOPUTMH Ta MOJENI, SIKI MOXYTh
HaBYATHCS Ta MOKPALIYBaTH CBOI BMIHHS Ta HABHUKH.

I moxe OyTr BUKOPHCTAaHMIA 711 CTBOPEHHS KOHTEHTY ULl COLIAIBHIX MEPEK
B Pi3HUX (opMaTax, TAKHX SK TEKCTOBI MOBITOMIICHHS, (oTorpadii, Bimeo Ta aymio.
Hanpuknan, iHcTpyMeHTH JUIi CTBOpEHHS KOHTeHTy Ha ocHoBi Il moxyTsh
CTBOPIOBATH TEKCTOBI TOBIIOMIICHHSI, sIKi OyIyTh NPHBaOIMBUMH UIS ayJUTOPIl Ta
ONTUMI30BaHI JUIsl TIOIIYKOBUX CHUCTEM. BOHM TakoX MOXYTbh I'€HEpyBaTH OIUCH JIO
(otorpadiii Ta Bizeo, 1110 3HAYHO MOJIETUIYE MPOLIEC CTBOPEHHSI KOHTEHTY.

OmHuM 3 HaWOUIBII Bpa)KalOYWX IMPHUKIAIIB BHUKOPUCTAHHS ILITYYHOTO
IHTEJIEKTY JJIsl CTBOPEHHSI KOHTEHTY € TeHepallisi peajlicTHYHUX 300paKeHb.

3actocyBanns I B comianbHMX Mexia crae Bce OULIBII MOMIMPEHHM 1
JIOTTIOMarae KOMIIaHiIM €()EeKTHUBHIIIE B3aEMOMIATH 31 CBOIMH KII€HTaMU Ta
kopuctyBauamu CM. OpjHak, HOro BHKOPUCTAaHHS B CTBOPEHHI KOHTEHTY JUIS
COIIMEPEX TAaKOXK Ma€ €TUYHI MNTAHHSL.

ITy4nuii iHTENEKT MOXe OYTH BHKOPHUCTAaHMH JUIS ABTOMAaTHYHOTO
CTBOpPEHHSI HOBHH, CTaTel Ta iHIIMX BUJIB KOHTEHTY JUIi conMepex. Lle mo3Bose
KOMITaHisIM IIBUJIKO CTBOPIOBATH BEIIMKY KUIBKICTh KOHTEHTY Ta Iy OJIiKyBaTH HOTO
B CM, 106 3amy4ary Ouiblle KOPUCTYBaviB Ta MiJBUIYBAaTH CBOO IOITYJISPHICTS.
[lItygHuii 1HTENEKT MOXKE TAKOXK JIOMOMOITH B aBTOMAaTH3allii MPOIECY
IUTAaHYBAaHHSA Ta MyOmikamii KOHTEHTY, IO 3MEHIIy€e 3yCHIIIS, HEOOXimHi Ui
BEJICHHS COIiaJIbHUX Meia.

Opnnak, Buxkopuctansas LI B cTBOpeHHI KOHTEHTY TaKOX Ma€ CBOi HEIOJNIKH
Ta eruuHl nuTaHHs. Hampuknan, BiH MOXeE CTBOPIOBATH KOHTEHT, SIKMH HE €
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JIOCTaTHBO AKicHUM a0o0 TouHuM. Kpim toro, I1II Mo>xe cTBOprOBaTH KOHTEHT, SIKHH
MICTUTH TIOMWJIKH, iH(pOpMAII0 31 CHOTBOPEHHSM abo 30BCIM HeENpaBIUBHHA
KOHTeHT. lle Mo’ke mpuBecTH 110 PO3NOBCIOJKEHHs (DEHKOBMX HOBHH Ta IHIIUX
BUJIIB HEJIOCTOBIPHOT iH(pOpMAIIil B MepexKi.

KpiM TOro, BUKOpHCTaHHS IITYYHOTO IHTEJIEKTY B CTBOPEHHI KOHTEHTY MOXE
MaTH HETaTUBHUH BIUIMB Ha JIIOAEH, SKi 3aiiMalOTBCA CTBOPEHHSIM KOHTCHTY
BpyuHy. lle MoXe TpU3BeCTH A0 3MEHIIEHHS KiTBKOCTI pPOOOYMX MICIh Ta
3pocTaHHs 0e3poOITTS B JaHiH ramy3i.

Ha crorognimmniit aenp 11 Bke 3HAHIIOB CBOE 3acTOCYBaHHA y 0aratbox
cdepax, BKIIOYAIOYM CTBOPEHHS KOHTEHTY U COILIaJbHUX MEpex. Xoda mei
IpoLec IIe¢ HE TMOBHICTIO ABTOMATH30BaHMWHM, aje 3aCTOCYBaHHSA IITYYHOI'O
IHTEJIEKTY 3HAYHO CIPOIIYE i IPUCKOPIOE MPOLIEC CTBOPEHHS KOHTEHTY.

OMHUM 3 TOJIOBHHMX 3aCTOCYBaHb I[i€i TEXHOJIOTIi B COILIaIbHUX MEPEKAX €
aBTOMAaTH4YHE CTBOPEHHS 300pakeHb Ta Bifneo. Hampukman, pisHOMaHITHI
ITOPUTMHU MOXYTh reHepyBaTd (ororpadii Ta BiJEOPOJHUKH, IO BiINOBIIAIOTH
KOHKPETHHUM 3alUTaM Ta TeMaTHlli. 3aBJIsSKU [[bOMY 3MEHIIYEThCS 3aJISKHICTh BiJ
dotorpadie Ta BimeoMeilKepiB, 3MCHIIYEThCS Yac HAa CTBOPCHHS KOHTCHTY Ta
T ABHUITY€THCA HOTO SKICTb.

Ille omnum 3actrocyBanHsaM LI B CM € CTBOpPEHHsSI TEKCTOBOTO KOHTEHTY,
TaKOrO SK 3aroJIOBKM HOBMH, OIMCH TOBapiB, xemrern Tomo. CriemianbHi
ITOPUTMH MOXXYTh T€HEPYBaTH TEKCT HAa OCHOBI 33JaHUX HapaMeTpiB Ta DaHUX,
IO MiIBUIIY€E e(EKTUBHICTE Ta MIBUIKICTH CTBOPEHHS KOHTCHTY.

Takox IITY4HHH IHTENEKT MOXKe OyTH BUKOPHUCTAHWH JUIsi TepCOHai3alil
KOHTEHTY, L0 MOKa3yeThcst KopuctyBauaM CM. ANropuTMHu MOXYTh aHaNli3yBaTH
MOBE/IIHKY KOpUCTyBadyiB, 1X BHOA0OOaHHS, IHTEpEeCH Ta 3BUYKHU, IO JIO3BOJISIE
MOKa3yBaTH iM KOHTEHT, sIKMi HaiO1Ib1Ie BiANOBIAae IXHIM TOTpeOaMm.

HesBakaroun Ha MMPOKI MOXIMBOCTI Bukopucranusi, LI moxe OyTtn
MOMHJIKOBHM, 1 SIKIIO BHMKOPUCTOBYBAaTHM MOrO ISl CTBOPEHHS KOHTEHTY O0e3
HaJIe)KHOTO KOHTPOJIIO, MOXYTh BHHUKHYTH cepio3Hi mnpoOuemu. Hampukian,
MOXYTh BUHUKHYTH CHUTYAllii, KON BiH CTBOPIOE KOHTEHT 3i 3MIiCTOM, SIKMH MOXe
OyTH 00pa3IMBUM, PaCHCTCHKUM 200 HENPaBUIBHUM 3 HAYKOBOI TOUKH 30py. Tomy
B)XJIMBO MaTH KOHTPOJIb HAJl THM, SIK CaMe IITyYHUH 1HTEIEKT BUKOPUCTOBYETHCS
JUISL CTBOPEHHSI KOHTEHTY.

ITy4nuii iHTENIEKT MOXE CTATH TOTY>KHUM 1HCTPYMEHTOM JUISl CTBOPEHHS
KOHTEHTY B COIIMEPEKax, II0 JO3BOJIMUTH MOKPAIIUTH SKICTh 1 KiTbKICTh KOHTEHTY,
SKuii Mu  cnioxkuBaemo. OnHak, MU TIOBHHHI OyTH YyBaXHI IWIOAO ETHKH
Bukopuctanas I B 1mpomy mporieci, 30kpema, MO0 MPO30POCTi, KOHTPOIIO
SAKOCTI Ta JOTPUMAHHSA MpaB KOPHUCTyBadiB. SIKII0O MU 3MOKE€MO BHPIIINTH Iii
npobnemu, Il Mo)ke HOMOMOTTH HaM CTBOPIOBaTH OiMbII AKICHHH Ta
peNeBaHTHUI KOHTEHT, L0 MOKPAIUTh J0CBI]] KOPUCTYBa4iB COLIMEPEIK.
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VK 004.054
Hestayk T.C.!
!crapun. Bukn. HY «3anopisbka momitexHikay

ABTOMATHUYHA I'EHEPAIIA TA IEPEBIPKA 3ABJIAHb CTYJIEHTIB
Y HABUYAJIBHUX KYPCAX 3 TPOTPAMYBAHHS

[IpouenypHa reHepauis 3aBiaHb - 1€ TPOLEC AaBTOMAaTHYHOTO CTBOPEHHS
3aBIaHb 200 TECTIB 3 BUKOPUCTAHHSIM aJTOPUTMIB Ta MPOTPAMHOTO 3a0e3IeYeHHS .
e#t migxin BUKOPUCTOBYETHCS B 0araThOX Tay3sxX, BKIIOYAIOYH OCBITY, HAyKOBI
JOCTIKCHHS Ta IHKEHEPII0 MPOTPaMHOTo 3a0e3NnedeHHs. Y HaBYaIbHHUX Kypcax 3
IpOTpaMyBaHHS TEHepalis 3aBIaHb MOXKE OyTH KOPHCHOIO Ul aBTOMAaTHYHOTO
CTBOpPEHHS 1HIMBIIyaJbHHUX 3aBAaHb Ha OCHOBI PiBHS 3HAaHb KOJKHOTO CTY[EHTA.
3aBISIKM TaKOMY ITAXOAY, BUKJIaAadi MOXKYTh 3a0LIaJUTH 4ac Ta 30CEPEIUTHCS Ha
HaBYaHHI Ta OLIHIOBaHHI pe3ysbTaTiB. lle TakoX [OO3BOJISIE OTPUMATH OUIBII
00’€KTHBHY OLIIHKY 3HaHb, OCKUJIbKH KOKEH Y4eHb OTPHMY€ YHIKaJbHE 3aBIaHHS.
OpHak, TmpH TpOUEAYpHIM reHepamii 3aBiaHb HEOOXIAHO BPaxOBYBAaTH
pi3HOMaHITHI (haKTOpH, TaKi SIK PiBEHb CKJIAIHOCTI, OOCST Ta SIKICTh 3TeHEPOBAHUX
3aBJlaHb, & TAKOXK X MPUAATHICTH JUIs OLIIHIOBAHHS 3HAHb Y4YHIB.

ABTOMaTHYHE TECTYBaHHS POOIT CTYJCHTIB € BaXKJIMBUM €TAallOM B HaBYaHHI
MPOTPaMyBaHHIO, OCKUIBKM II€ JIO3BOJISIE BHSBIATH Ta BUIPABISATH IOMHJIKH
MIBUAKO 1 €heKTHBHO Ta €EKOHOMHTH Yac BUKJIaAa4eBi Ha nepesipky. [lepen tam sk
CTY/IEHTH TOYMHAIOTH TMCATH KOJ MOTPIOHO BU3HAYMTH KPHUTEpil OLIHIOBaHHS.
ABTOMAaTHYHI TECTH IUIS TIEPEBIPKU CTYyIEHTCHKHUX POOIT 3a0e3nedaTh 00’ €KTHBHY
OLIIHKY Ta 3MEHINATh PHU3MK JIFOJICBKUX IMOMMIOK. TecTn moBuHHI OyTH mpo30pi,
11100 CTY/IGHTH MOTJIM TIEPEBIPUTH PE3yJIbTATH CBOIX TECTIB Ta 3pO3YyMITH, HOMY X
KOJl He npoiioB TecT. HeoOXiHa Takok MOCTiHA B3a€MO/IiS 31 CTyIeHTaMH, 11100
BOHHU MaJId MOKJIMBICTb 3a/1aBaTH MUTAHHS [IOJ0 PE3YJIbTATIB IX TECTIB Ta KOJY.

Git Ta GitHub € gyxe NOTy>XHUMH IHCTpYMEHTaMH JJisl KOHTPOJIIO Bepciii Ta
cinbHOT poboTH Haa npoekramu. Bukopucranus pull requests (PR) e BaxinBoio
4acTUHOIO mporecy pobotu 3 Git Ta GitHub, ska mo3Bossie Oubil ehEKTHBHO
CHIBIIPAIIOBAaTH HaJ IPOEKTOM Ta 3JIHCHIOBaTH Bi3yalbHY TIEpeBIpKy KOIY.
Crynentu ctBoproroTh PR st koxxHOT HOBOI (QyHKIIi a0 3amadi, 00 BUKIamaq
MIT TIEperisHyTH Ta 3aluIIUTH KoMmeHTap. OnuH 3 HalKpamux crnoco0iB
aBTOMATH3YBaTH IIpOIeC TecTyBaHHs - e BukopuctaHHi Continuous Integration
cepBiciB, Takux sk GitHub Actions. SIkwii 103BOJIsIE BHKOPHUCTOBYBATH 3aCO0U
ABTOMATHYHOTO TECTYBaHHS Micisl 3MiH y Koji, 3a0e3Medyroun Bipa3y BiANOBiIb
CTY/ICHTY.

TakuM YMHOM CHUCTEMY aBTOMATHYHOI reHepallii Ta mepeBipky 3aBJaHb 0YJI0
po3po0sieHO, BIPOBAHKEHO Ta ampoOOBaHO y pamkax mauciuiuiian «OCHOBU
nporpamyBanHs Ha Kotliny. Bona 6a3zyerbes Ha MoxnuBocTsax GitHub, takux sik
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PR ta GitHub Actions. 3aBiskn YOMy CTY/AEHTH OIIaHOBYIOTH HOBI TEXHOJIOTII Ta
31100yBarOTh HABUYKH CIIJIBHOT POOOTH y BEIUKUX MPOEKTAX.

VK 004.4, 519.1

Cragnos C. O.!

! crapur. Buki. HY «3anopisbka momiTexHikay

BIBJIIOTEKA JJISI TIPEJACTABJIEHHS 'PA®IB
MIKPOITPOLIECOPHUX CXEM Y DELPHI

3amporoHoBana 0i0iioTeka mpu3HadeHa [uIA 30epiraHHA W 00poOKH
iH(popMamii 1 mpencTaBieHHs rpadiB y BUTIIAOL cIHCKY cyMiXHOCTI. bibmoTeka
€ 00’exTHO-OpieHTOBaHO1, HarmcaHa MoBoo Delphi XE10 i ckiragaeTscs 3 MOIyIiB
AdjMatrix.pas, Cortege.pas, VertexEdge.pas i mpu3HaueHa il BUKOPUCTAHHS B
NPHUKIAIHAX TNpOorpaMax, sKi NpaliolTh, HAKIITANbT,i3 TpadaMy eIeKTPIYHHX
CXEM.

Lle 3pyuHO, HanpUKIaa, KOJIU:

—  YHUCIIO BEPIIUH rpada BEIHKe;

—  ywmcIno pebep rpada BiTHOCHO HEBEIHKE;

— rpad dhopmyeThes 1O AKIA-HEOY b MOJICITI;

— Mg yac Jii anropuTMy YacTo MOTPiOHO MoaudikyBaTu rpad;

— B QITOPUTMI YaCTO BHKOPHUCTOBYIOTHCS JIOKAIbHI BIACTHBOCTI BEPLINH,
HANPHUKIIAJ, OKOJMII BEPLIHH.

TakuM YHHOM, BHXOIUTh KOJEKLIsl CIUCKIB BEpPIIMH Taka, LI0 KOXHHM
SNIEMEHT Li€i HyMepOBaHOI KOJNEKIii — CNUCOK WHIMICHTHIX IaHOi BEpLINHI
BepinrH. OCKIIBKM HaM 3pydYHO HyMepyBaTH BEpIUMHM Bix 1, Te it eneMeHTH wLiei
KOJIEKIIii HOBUHHI HyMepyBaTUCs TaKoxX 3 1.

YBoauthbes HoBui T Tvertexcortege = Tcustomintcortege — CIIMCOK LIMX
yucen (Moaysis Vertexedge.pas), a Takox THIL, 110 onucye pedpo (V1,V2):

TEdge=record

V1,V2:Tvertex;

constructor Create(const AVI1,AV2: Tvertex), overload,
constructor Create(const Aedge:TEdge), overload;
class operator Equal( const a, b: TEdge) : Boolean,
class operator Notequal( const a, b: TEdge) : Boolean,
end;

VYBogsarecst Bu3HaueHHs1 class operator Equal i class operator Notequal
O3Havae, 10 MK BenumuuHamu Ty TEdge yBesneHi criBBiIHONIEHHS piBHOCTI U
HepiBHOCTI ( y IbOMY BHIAJKY iX peaizallii Ma€ Ha yBa3i HEHaIlpaBJieHI pebpa,
tobTo (V1,V2) =(V2,V1)).

A TaKoX yBEJICHHI THUII — CITUCOK pedep.

TEdgearray=TList<TEdge>;
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BukopucroByeTbcsi cTaTMYHME Kiac, sSKMUM y HoBuxX Bepcisx Delphi,

(akTH4HO € TUI record.

Hpuxaan IIponexypa untanns rpada 3 daiiny.
procedure Readfromfile(const filename:string;var M:TAdjmatrix );

var f:Textfile,

begin
Assignfile(f,filename);
Reset(f);
M. Readfile(f);
Closefile(f),

end;

filename — iM’s1 Qaiiny, B M 3aHOCUTBCSI MaTPULISL CYMI>KHOCTI.
[pu ubomy nani y daiisni moBuHHI 30epiraerbes y popmari:

Yucno sepuiun

Ne gepuunu unyuoenmuvoi 1 Ne gepuiunu unyuoenmuvoi 1

Ne gepuunu unyuoenmuvoi N Ne gepuiunu unyudenmuvoi N

IMpountanuii rpadp M MoXe ngaTm JOOCTYH A0 CIHCKY BEpINHUH, SKIIO

BUKOPHCTOBYBAaTH  CTaHAAPTHY

IHIEKCaIl 0

mackamsi, ToO0to  M[HOMep

BEpIIMHY|[HOMEp HHIMICHTHBOI BEPIIMHM B cHHCcKy|. [lepemik MeTomiB kiacy

TAdjmatrix nsagany Tabmmmi 1.

Tabmuns 1 — 3BenenHs MeToniB i BnactuBocteit Tuny TAdjmatrix

>

Im’s

KomenTap

property Low:integer

HIDKHIN 1HIEKC psJIKa : 3aBxKaH |

property High:integer

BEpXHill iHIEKC psaKa —
3MIHIOETHCS JTUHAMIYHO

constructor Create(Anvertexes:integer);

pe3epBYBaHHS MICIIS ITiJ
Anvertexes

property Ms[Row:integer]: Tvertexcortege
default;

CIHCOK BEpLIMH CYMIXKHUX
BepiinHi Row

property Nvertexes: integer read Fnvertexes
write Setnvertexes;

KUIBKICTh BEpPIINH

property Sorted: boolean read Fsorted write
Setsorted ;

SKIIO true 3a00POHSIE UK.
MIEPECTAHOBKH, COPTY€ HOBI

procedure Addvalue(Row: integer; const
Value: integer);

Honae BepmuHy Value y cicok
MHIMIEHTHIX Row

function Addvertex:integer;

JI0J1a€ TIOPOXKHIK CIIMCOK BEPIINH
y KiHEIh

procedure Addedge(Vertl, Vert2: integer);

Bcrasinsie pebpo (Vertl, Vert2) 3i
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IMm’s

KomenTap

30epeKeHHSIM CUMETPUYHOCTI
MaTpHILl CYyMDKHOCTI

[IpomoBxenHs Tadmui 1

Im’st

Komentap

procedure DeleteEdge(Vertl, Vert2: integer);

Bunanse pedpo (Vertl, Vert2) 3i
30epeXeHHAM CHMETPUIHOCTI
MAaTPHII CYMDKHOCTI

procedure Free;

3HUIIyE NaHi, OOHYIIAE TOBXUHY
CITUCKY

function Copy:TAdjmatrix ;

KOoHCTPYKTOp KOMIFOBAHHS —
CTBOPIOE il MOBEpTAa€E HE3aICKHY
KOTIIIO eK3eMILIsIpa.

procedure print;

JIpyK HOCTpiuHO Ha eKpaH

procedure Write2File(var f:Textfile);

Jpyk noctpiuHo y dain f

constructor Readfile(var f:Textfile)

Ywurae nani 3 dainy f

constructor Readfile(var f:Textfile;N:integer);

Yurae nani N Bepiun 3 daiiny f

class operator
Implicit(M:Tmsarray): TAdjmatrix ;

Jlo3BouIsI€ 3aIHCHIOBATH
HpI/ICBOCHHﬂ BUAY
A=[]1,2,3],

[1.3],

[1.2]]

class operator Add (A:TAdjmatrix
;Vertexes:array of integer): TAdjmatrix ;

JI0IaBaHHs pedpa y BUIIISLAL
apu(MeTHIHOI oTepartii :
A:=A+[1,2]

class operator In (const Edge:TEdge; var
A:TAdjmatrix ):Boolean;

Ilepexpurts oneparopa In.
Mo>kHa TiepeBipsATH iCHYBaHHS
pebpa Edge y rpacda A.
Hamnpuxnan

if Edge in A then ....

function Isedge (const Fromvertex, Tovertex:
integer):Boolean

Te x aJie 3a JOTIOMOTO0 BUKIIUKY
METOJIy - TIepeBipKa uu € pedpo
(Fromvertex, Tovertex)

function Makeedgelist: TEdgearray;

dopMyBaHHSI CITUCKY pedep 3
MaTPHIl CyMi>KHOCTI.
Edge:TEdge); overload,

class operator Equal( const a, b:
TEdge) : Boolean;

end;
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YK 681.5

Taryrosa M.IO.!, Xoxo M.M.2

! kang. TexH. Hayk, nom. HY «3amopisbka moTiTexXHiKa»
2 crapm. BukiL HY «3anopizbka MOMTEXHIKa»

MNPOEKTYBAHHSA CUCTEMU ABTOMATH30BAHOI'O
IMPUJABAHHSA MEJIUKAMEHTIB

OcraHHI pOKH € JyXe CKJIaJHHUMHU He Juile B YKpaiHi, ane i y CBiTOBOMY
cycminbetBi Takoxk. Crnouarky xBwis COVID-19, motim — BiitHa. Ane Bei Ini
HETaTUBHI MOii JAOT MOIITOBX JJIsl PO3BUTKY HOBUX HampsiMiB nu)poBizaiii.

OnHiero 3 TakuX HampsMiB € (apmaineBTHuHa cdepa, a came cdepa
00CIyroByBaHHsl KJII€HTIB B (apManeBTHUHHX ycTaHoBax [1, 2]. MoXIHBiCTh
KyIUTH JIKH CaMOCTiHHO, 0e3 KOpUCTYBaHHS IOCIyraMyd pPOOITHHMKa amnTeKd 4Yu
iHIIO1 papMameBTUIHOI YCTAaHOBH y OYIb-SIKHi 9ac HoOW — Iie MalOyTHE B cdepi
poboTu3arii GapmManeBTHIHOT Taly3i.

3apa3 B VYkpaiHi BXe ICHYTh aBTOMATH30BaHI aNTEYHi KOMIUICKCH, SKi
JOCTaBJIAIOTH JIKH, 3TiIHO CTBOPEHOTO 3aMOBJIEHHsS (apmarieBra B anTemi 3a
3alUTOM KII€HTa. AJie TIOKM II€ iCHye Jy’Ke MaJlo aBTOHOMHO MpAIfOI0YHX
CHCTEM, Y SIKUX KOPHUCTYBau MOXKe OOCIIyrOBYBaTHCSl CaMOCTIHHO 0e3 J0moMoru
(hapmarnesTa.

Tomy Meroro aaHoi poOOTH € 3a0e3MEYCHHS ABTOHOMHOCTI MPHIOAHHS
MEJIMKaMEeHTIB JJIsl KJIEHTIB 32 paXyHOK ITPOEKTYBaHHS BiJIBOBIIHOT CHCTEMH.

Cuctema, 110 MPOEKTYETHCA Y AaHIi pOOOTI CKIIAJAE€THCS 3 TPHOX ITiICHCTEM:

ariapartHa miJicucTeMa KJIIEHTCHKOTO MOJTYJISI;
MporpamMHa [MiJCHCTEMa KIIEHTCBKOTO MOJYNS y BHUIVIAL 3pYYHOTO
iHTepdeiicy B3aeMOoii KIIiEHTA 13 CHCTEMOIO;
mijicucTeMa aBTOMAaTH30BaHO! Ta pPOOOTHM30BAaHOI JIOCTaBKM JIIKIB IO
KITI€EHTCHKOTO MOAYJISI.
[NepeBaru Takoi cucremu:
MOXIIMBICTb TPUAOATH JIIKH y 3py4Huit u1s1 cebe Jac;
MiHIMaJIbHA B3a€EMOIS 3 IHIIMMH JIOABMHM ITiJI Yac emigeMii, abo, SKIIO
TH caM XBOPHH 1 € JDKEPEIOM PO3TIOBCIOKCHHS 1HPEKIII1T;
3MEHIIIEHHS BUTPAT KOMIIaHil Ha OIUIaTy mparli gapMaieBTa;
CKOPOYEHHSI Yacy Mpua0aHHs JIiKiB KIIEHTOM.
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APXITEKTYPA MEPEXI 5G

MoOGinbHa Mepeka IT’SITOrO TMOKOJIHHS — [I¢ HOBUH TJI00ANbHHIA CTaHIApPT
6e3nporoBoro 3B’s3ky micisa mepex 1G, 2G, 3G i1 4G, mio 3abe3mneuye MiKOBY
MIBUIKICTh mepenaui manux po 20 rirabit Ha cekyuay (I'6it/c) i cepemHio
HMIBUIKICTh Tepefaui manux moHam 100 merabit Ha cekynay (Moit/c). . 5G
BUKOPHCTOBYBaTHME KOJYBaHHS 3 OPTOrOHAJbHUM YaCTOTHHUM IOJIJIOM KaHaJiB
(OFDM), npuB’s3ane 1o kanamis Big 100 mo 800 MI'm.

EBodoriss MOOITEHOTO CBITY — IIe Ie He Bce, unM € 5G, Tomy mmporta 5G
BUXOJANTH 332 MEXi MOOUTBHOTO 3B’SI3KY Ta CTOCYETHCA BCiX (POPM KOMYHIKAIiHHIX
mocayr; (GakTHYHO, BIH CHpaBAi MIATPAMYE MaiOyTHE IUQPPOBOTO CBITY,
3a0e3MeYyroyd  BCi THUOM  TOCHYT, BKIIOYAIOYHd  KPUTHIHI/HEKPUTHUHI,
ronocosi/Heronocosi Ta [0T. CrpusHHS €KOHOMIYHHUM 3MiHaM Y BCIiX CEKTOpax i
BUKOPHCTaHHsI pi3HOMaHITHUX TexHouorii (Wi-Fi, 4G 1 HOBUX paJiOoTeXHOJIOT1H).

ITobymoBa Mepexi 5G mepeadadyae CKIaaHy apXiTEKTypy, sSKa CKIAJAEThCS 3
KUTHKOX KJIFOYOBHX KOMIIOHEHTIB (puc. 1).

[wssr] [wer | [nar] [rcr] [vom] [ar |

M minet| HNHT Mpcl]  Mudm Tmr
Contral ”_"'.’_’."'..“_'l_ Nl Maofl  emb. .
Plane [N:EE.AAF | | Awrse | AMF | F;MF | | s.cn—|
L
________________________ R O SO I S e e S e
User Plane Ml ; "z | M4

o (o @

FE RAM

PucyHoxk 1 — Apxirtekrypa mepexi 5G [1].
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O6nannanns xopucryBada (UE): Lle BinHOCHTBCS 10 MOOUTBHUX IPHUCTPOIB,
SKAMH KOPUCTYIOTHCSI KIHIIEBI KOPHUCTYBayi, BKIIOYAIOUYM cMapT(OHH, TUIAHIIETH,
HOYTOYKH Ta MPUCTPOI [HTepHeTY peueii.

Mepexa pamiomoctyny (RAN): Ileii KOMIIOHEHT BiAMOBiIa€ 3a 3a0€3MCUCHHS
oe3nporoBoro 3B’s3ky Mixk UE Ta 06azoBoro mepexero. RAN Bkimodae 6a30Bi
CTaHIIii, aHTEHH Ta iHIIE Paxioo0Ia HAHHS.

OcuoBHa Mepexa (CN): BoHa BigmoBimae 3a 3a0e3redeHHs 3’€JHAHHSI MK
pi3HUMH MepekaMu Ta ciayxOamu. Bkiodae Taki eleMeHTH, K ILII03, CEPBEPH
aBTeHTH(IKaIlil Ta CHCTEMH BUCTABJICHHS pPaXyHKIB.

Bipryamizamis mepexxeBux Qynkmiii (NFV): me cTocyeTscsi BUKOPUCTaHHS
TEXHOJIOTiM BipTyamizamii IUIs 3aMiHH TPaIWIiIfHOTO MEpeXeBOTO OONagHaHHS
pilIEeHHSIMM Ha OCHOBI IporpamHoro 3abesneuyeHHs. NFV 3a0e3neuye Oinbiie
THYYKOCTI Ta MaciTaboBaHOCTI B Mepexi 5G.

IIporpamuo-Bu3Hauena mepeka (SDN): MaeTbcs Ha yBa3i BUKOPUCTAHHS
NpOTpaMHOro 3a0e3MedeHHsT ISl KOHTPOJII0 Ta YIPABIIHHA MEpPEKEBOIO
iHGpacTpyKTyporo, BkiIoyaroun RAN i 6a30By Mepexy. SDN 3abe3neuye OiIbiy
aBTOMATH3allil0, THYYKICTbh 1 €epEeKTUBHICTh y Mepexi 5G.

[epeBaru Ta HEAOMIKM BUKOPHUCTaHHS Mepexi SG HaBeneHi B Tadm. 1, 2.

Tabmuns 1 — [lepeBaru BuKopucTanHs Mepexi SG

dakrop Omnuc

Bucoxka nepenaya nanux | Mepexka NPOIOHY€ BHIII IMIBUIKOCTI Nepenadi JaHUX, HDK

(Fast Speed) i MOTEPeIHUKH, M0 MOXE 3a0C3MEUUTH KpaIluid TOCBiX
IUIE  KOPHCTYBad4iB 1 CTBOPUTH HOBI  BapiaHTH
BUKOPHUCTaHHSA, Taki SK TIOTOKOBE BilE€O HAIBUCOKOI
YiTKOCTIi, BIpTyaJibHa Ta JOTOBHEHA PEaNbHICTh Ta irpd B
peaTbHOMY Yaci.

Hwusbka 3aTpuMKa | Mepexxa Mae 3HAYHO HIDKYY 3aTPUMKy, IO MOXe

(Lower Latency) CTBOPUTH HOBI BapiaHTH BHUKOPHCTaHHS, TakKi SK

JUCTaHIIHA Xipypris, aBTOHOMHI TPaHCHOPTHI 3aCO0HU Ta
MIPOMHCIIOBA aBTOMATH3AIlisl B PEIbHOMY Yaci.
Mae OinpIry €MHICTH MEpeXi, sKa MOXKe IMiITPUMYBATH

Bucoka emxkicts (Higher

Economic Growth)

Capacity) OimpIme TPHCTPOiB 1 CTBOPIOBATH HOBI  BapiaHTH
BUKOpHUCTaHHA, Taki sk [HTepHeT peueit (IoT) i pozymHi
MicTa.

[TigBuineHa Mepexxa BHKOPHUCTOBYE II€PEIOBI TEXHOJOTII, TaKi SK

e(eKTHBHICTh  Mepexi | Hapi3ka Mepexi, mepudepiliHi 00UYHCICHHS Ta IPOrpaMHO-

(Improved Network | BU3Ha4YeHI Mepexki, SKi MOXKYTh IiJIBUIIUTH €()EKTHBHICT

Efficiency) Ta 3MCHIIUTH BUTPATH JJIs OTIEPATOPIB.

TaHOBaITIsS Tta | OuikyeTbes, mo Mepexa 5G cHOpUATHME iHHOBAIlisIM Ta

E€KOHOMIYHUH 3piCT | EKOHOMIYHOMY 3POCTAaHHIO, CTBOPIOIOYM HOBI BapiaHTH

(Innovation and | BUKOpHCTaHHs Jiis Gi3HECY Ta CTUMYJIIOIOYM IHBECTHULIT B

iHpPACTPYKTYpy Ta TEXHOJIOTII.
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Tabmuns 2 — Hegoniku BUKOpUCTaHHS Mepexi SG

dakrop Onuc

OOMexxeHe  TOKpUTTS | Mepeka BUMAarae IiTbHOI MEpPEKi HEBEITUKHMX CTITBHUKIB,

(Limited Coverage) SKi MOXYyTh OyTH JOPOTMMHM 1 CKIaJHUMH  JUIS
pO3rOopTaHHs B CUTBCBKIH MICIEBOCTI YHM BiJJAIICHUX
perioHax.

Bumi Butpatu Mepexa BUMarae 3Ha4HUX IHBECTHUIIH B 1HOPACTPYKTYpPY

(Higher Costs) Ta TEXHOJOTIl, IO MOXe 30UIBIINTH BHUTPATH JJIA
OIIePATOPIB i CIIOKHUBAYIB.

[Tepemkonu Ta | Mepexxa S5G mpairoe Ha BHUIIMX YacTOTaX, HDK il

OOMEXEHHsT  CIIEKTpY | NONEepeTHUKH, [0 MOXKe IPHU3BECTH OO TIEpeIKko] i

(Interference and | 0OMeXEHb CIIEKTPY.

Spectrum Constraints)
[Ipobnemu 3 Oesmekoro | Mepeka CTBOPIOE HOBI pH3MKH Ui Oe€3MeKH  Ta
Ta KOH(DIOEHIIIHICTIO | KOH(IAEHIIHHOCTI, 0COOIMBO TOMY, IO BOHA Ja€ 3MOTY
(Security and Privacy | BUKOpHCTOBYBaTH HOBi BHMaaku, Taki sk [oT Ta

Concerns) ABTOHOMHI TPaHCIIOPTHI 3aCO0H.

3aHenokoeHHss  mon0 | IcHye 3morajxka, 10 BHII YaCTOTH, IKi BAKOPHCTOBYIOTHCS

310pOB’s (Health | B mMepexi 5G, MOXyTh HEraTUBHO BILUTMHYTH Ha 37I0pOB’s,

Concerns) X04Ya HayKOBi JJOKa3W HAa MIATPUMKY IBOTO TBEPIKECHHSI
oOMexeHi.

CIIMCOK BUKOPUCTAHOI JIITEPATYPH

1. 5G Network Architecture [Electronic resource]. — Access mode:
https://www.geeksforgeeks.org/5g-network-architecture/

2. Ahmadi S. 5G Network Architecture [Electronic resource] / Sassan
Ahmadi // 5G NR. - [S. 1], 2019. — P. 1-194. — Mode of access:
https://doi.org/10.1016/b978-0-08-102267-2.00001-4

3. Larsson C. Network Modeling and Analysis [Electronic resource] /
Christofer Larsson // 5G Networks. — [S. L.], 2018. — P. 17-35. — Mode of access:
https://doi.org/10.1016/6978-0-12-812707-0.00007-3

4. Li Z. 5G+4G: Creating High Quality Network Capability [Electronic
resource] / Zhengmao Li, Xiaoyun Wang, Tongxu Zhang // 5G+. — Singapore,
2020. — P. 57-62. — Mode of access: https://doi.org/10.1007/978-981-15-6819-0 5
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OCHOBHE BUKOPUCTAHHS FIREBASE

Firebase - ne inctpyment Bix Google, sikuii Hagae XMapHi MOCIYTH JUIs
po3pobku MoOinmpHUX Ta BeO-momatkiB. Firebase [1, 2] mae Garato KopHCHHX
(hyHKIIH, Ki MOXyTh OyTH BuKOopucTaHi y React JS mpoekrax, mo6 momrermmru
PO3p0o0Ky Ta MOKPAITHTH (PYHKIIOHATHHICTE TOJATKIB.

OpHnM 3 HalOUTBII KOpUcHUX KoMImoHeHTIB Firebase mis mpoekriB React JS
e Firebase Authentication. L{g1 ¢yHKIis m03BONIsAE pO3pOOHUKAM 3a0e3MeUnTH
ayTeHTH(IKAIil0 KOPUCTYBa4iB, BUKOPHUCTOBYIOUM 3pYdYHI Ta OE3IMEYHI METOIH,
Taki K EJCKTpOHHa ToImTa Ta maponb, Google, Facebook Ta iHmii coriambHi
mepexi. Ille omauM kopucHuM komnoHeHToM Firebase € Firebase Realtime
Database, sikuii J103BOJIsIE pO3POOHHMKAM CTBOPIOBATH PEAIbHHN 4acOBUil OOMiH
JAHUMH MIDX JIOJJaTKOM Ta cepBepoM, 0e3 HeoOXiJHOCTI B OHOBJICHHI CTOPIHKH.
Firebase Takox mae iHII KOpPHCHI KOMIOHEHTH, Taki sk Firebase Cloud Storage,
AKui no3Boisie 30epiratu Qaiim B xMapi, Firebase Cloud Messaging, skuii
JTO3BOJISIE PO3POOHWKAM BINMPAaBIATH CHOBINICHHS Ha MOOUTBHI TpPUCTpoi, Ta
Firebase Hosting, skuii mo3Boisie po3MimyBaTé BeO-ZOAATKM B XMapi Ta
3a0e3neyuye 1X MIBUIKY Ta Oe3MeYHy JOCTABKY.

Firebase € moBHomiHHUM backend pimeHHSM, 10 J03BONISAE 30epiraTu Ta
00pOOIIATH TaHI B PEKUMI pearbHOTO Yacy, a TaKOXK 3a0e3redye iHCTPYMEHTH IS
aytentuikanii KopuctyBauis, podbotu 3 Push-crioBimiennsmu, 36epirants (ansis
y xMmapi Ta Garato inmoro. Firebase € igeanpHuM pilneHHsIM Ui po3poOku React
JS nonatkiB, ockinbku 00uBa (HPEHMBOPKH JIETKO IHTEIPYIOTHCS OJMH 3 OJHHUM.

Firebase Takox mae SDK jyist JavaScript, sikuii 103BOJISIE JIETKO 3B’ sI3aTH Balll
React JS nmonarox 3 Firebase. 3aBasku 11boMy, pO3POOHHUKH MOXYTh OTPUMATH
Joctyn a0 Beix QyHkiiii Firebase 0e3 HeoOXigHOCTI CTBOPIOBATH BIACHUM
backend. Kpim Toro, Firebase € Oe3KOmITOBHHM IS IMOYATKIBI[IB Ta MalHX
MPOEKTIB, 0 POOWTH IOro mMpuBaOIMBHM BapiaHTOM i po3poOkm React JS
JoxatkiB. 3aranoM, BUKopucTaHHs Firebase y mpoekti 3 React JS nosBosse
PO3pOOHUKAM IIBHIKO Ta e()eKTHBHO CTBOPIOBATH BUCOKOSKICHI Ta Oe3redHi BeO-
JIOZIATKH 3 BEJINKOIO KIBbKICTIO KOPUCHUX (DYHKIIIH Ta KOMIIOHEHTIB.

CIIUCOK BUKOPUCTAHOI JITEPATYPU

1. Odiuiviamii caiit Firebase [Enextponnmii pecypc] — Pexum nmoctymy:
https://blog.back4app.com

2. Official google documentation [Enexrponnuii pecypc] — Pexum
noctymy: https://firebase.google.com/
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BUKOPUCTAHHS MESH-MEPEX Y KIBEP®ISUYHUX CUCTEMAX

Mesh-Mmepexi - 11e TEXHOJOTIs, B SKifl KOKEH By30J (200 MPHCTPiil) MOXKe
BUKOHYBaTH pOJb MapUIpyTH3aTopa 1 MepeaBaTd [aHi [0 IHIIOTO BYy3Ja
OesmocepenHp0, 0e3 TOTpeOM B IIEHTPATi30BaHOMY BY3JTi KepyBaHHA. lle
3a0e3medye OUTBIIY CTIMKICTh 1 THYYKICTH MeEpeXi, OCKUTBKA BOHa MOXKE
MIPAIIOBATH, HAaBITh SKIIO JIESKi BY3JIH BiJKIIOUCHI a00 HE MPAIFOIOTh HAJICKHIM
yyHOM. ToMy MeTOol0 poOOTH CTano TPOBEICHHSA aHAli3y MOMIUBOCTEH
BUKOPUCTAHHS mesh-Mepex y KibeppizHIHnX cUcTeMax.

B kibepdiznuHux cucremax mesh-mepesxi MOXYTh BUKOPUCTOBYBATUCS IS
3a0e3neueH s 3B’3Ky MK pI3HMMH KOMIIOHEHTAaMH CHUCTEMH, HAlpHKIal, MiX
JaTYMKaMK, KOHTPOJIEpaMH Ta NPUCTPOsIMH BHKOHaHHs. lle 3abe3neuye OimbII
e(eKTUBHE KEepyBaHHS CHCTEMOIO, a TaKOX JO3BOJSE€ LIBUAKO BHUSBISTH Ta
BUPIIIyBaTH NPOOIEeMH, 1110 BUHUKAIOTH y cucTeMi [1].

Hanpukian, y cucremax «po3ymHuii jaiMm»  mesh-Mepexi  MOXyTb
BUKOPHCTOBYBATHCS I 3a0e3MeYeHHs 3B’ 13Ky MK PI3HUMH IPHUCTPOSIMH, TAKUMH 5K
TEPMOCTATH, OCBITJICHHS, CHCTEMH Oe3MeKM Ta iHIm, o0 3a0e3nednuTH OLTBII
e(eKTHBHE KepyBaHHS CHCTEMOIO Ta IABHINUTH PiBeHb KOM(OPTy Ta Oe3meKw Uit
MEILKAHIIIB.

VY xibeppi3nIHUX CHCTEMaX, TAKUX SK MEPEKi PO3YMHHX CEHCOPIB, MEpexki
InrepHery peueit (IoT) Ta cucremu kepyBaHHs iHOPACTPYKTYpPOIO, BUKOPUCTAHHS
mesh-Mepesxx Moxe OyTH KOpUCHHM /st 3a0e3redeHHs nepeaadi iHpopmarii Mix
pisHuME npucTposiMu. Harpukiaz, B Mepexxax po3yMHHX CEHCOpiB, mesh-Mepexi
MOXYTh OyTH BHMKOpHCTaHi Jjsi 300py Ta mepejadi JaHMX MDK CEHCOpamu Ta
npucTposiMUA 300py AaHuX. Y cucTeMax KepyBaHHS iH(pacTpykTyporo, mesh-
Mepexi MOXKYTh OyTH BUKOPUCTaHI JJIsl Iepeaadi JaHuX MiXK PI3HUMU MPUCTPOSIMU
y cucTeMi Ta ISl 3a0e3MedeHHs BiJTaJICHOTO KePyBaHHs Ta MOHITOPUHTY.

Mesh-Mepexi TakoX MOXXYTh BHUKOPHUCTOBYBATHCS B IHIINX KiOep(hi3uaHHX
CHCTeMax, HaNpUKIaM, B iHxycTpiasbHOMY iHTepHeTi peveit (I1oT) nnsa 3abe3neuenns
3B’3Ky MDXK PI3HUMH KOMIIOHEHTaMH BHPOOHHMYOTO IPOIECY Ta MOHITOPHHIY CTaHy
o0NazHaHHs, a TaKoXX B CHCTEMax YNPAaBIiHHS TPAaHCIOPTOM Il 3a0e3leyeHHs
KOMYHIKallil Mi> pi3HUIMH TPaHCIIOPTHUMH 3aco0aMu Ta iHQpacTpyKTyporo.

Kpim Toro, mesh-mepexi Takok MOXyTh OyTH BHKOPHUCTaHI B CHCTEMax
EHEepreTHuKy Ui 3a0e3nedeHHs 3B 3Ky MDK PI3HHMH JDKepelaMH eHeprii, mob
3a0e3meunTH OimbIn eheKTHBHE KEPyBaHHS Ta MOHITOPHHT cucTeMu. Hanpukian, y
COHSIYHUX ENEeKTPOCTaHIlisfX mesh-Mepexi MOXYTh OYTH BHUKOPUCTaHI st
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3a0e3rnevyeHHs 3B’3Ky MDK COHSYHUMHM TAHEISIMH, 1HBEPTOpaMHU Ta CHCTEMaMH
30epiranus eneprii [2].

Mesh-Mepexxi HOPIBHIOIOTH 3 IHIIMMHU THIIAMH MEPEX, TAaKUMHU SIK 31pKOBI,
JiepeBono1iOHI Ta JyiHiiHI Mepexi. OCHOBHI BiIMiHHOCTI MiX mesh-mMepexxamu Ta
IHIIMMY TUIIAMU MEPEX HOJIAraloTh B IXHIN CTPYKTYpi Ta MOBEIHLI.

OpnHi€ero 3 0OCHOBHUX HepeBar mesh-mepex y kibep¢i3nIHAX cUCTeMax € Te,
10 BOHU 3a0e3MedyIoTh OBy THYYKICTh Ta CTiHKicTh Mepexi. Lle o3Hauae, mo
SKIIO JesAKi BY3JIH BIAKIIIOYAIOTBCA a00 HE MPALIOIOTh HANCKHUM YHHOM, TO
Mepeka BCE IIE MOXKE IIPOJOBXKYBaTH MPAIfOBATH, BHUKOPHUCTOBYIOUM IHIII
JOCTYTIHI MapIIPYyTH.

Kpim Toro, mesh-mepexi MOXKyTh MaTh OUTBII BUCOKY IPOITYCKHY 3IaTHICTH
Ta MEHIIMHA Yac 3aTPUMKH, OCKUIbKM BOHH JIO3BOJISIIOTH BY3JaM MK COOOIO
OOMIHIOBATHCS JaHUMH Oe3mocepenHbo, 0e3 HEeOOXIMHOCTI MPOXOMKEHHS dYepe3
royioBHuil By3o0i. lle pobuts mesh-mepexi OUTbII e(peKTUBHUMHU A Hepenadi
BEJIMKHX 00’ €Max JaHUX Ta BEJIUKHX BiacTaHsgx [3].

Otmxe, mesh-mMepexxi MOXYTh OyTH BHMKOpHCTaHi B IIMPOKOMY CHEKTpi
KiOepi3MyHUX CHCTEM, Ji¢ BaXJIMBO 3a0€3MEYUTH HAJliHYy Ta e(QEeKTUBHY
KOMYHIKAI[il0 MK PI3HUIMH KOMIIOHEHTaMH CHCTEMH. 3aBISKH CBOIM IepeBaram,
mesh-Mepexi CTaroTh BCe OIMBII TOMYJISIPHUMH B CYYacHHX TEXHOJOTIYHHX
pilIeHHsIX Ta BUpOOHNYHX mporecax [1].

CIIMCOK BUKOPUCTAHOI JIITEPATYPH

1. Yevseiev, S., Ponomarenko, V., Laptiev, O., Milov, O., Korol, O.,
Milevskyi, S. et. al.; Yevseiev, S., Ponomarenko, V., Laptiev, O., Milov, O. (Eds.)
(2021). Synergy of building cybersecurity systems. Kharkiv: PC TECHNOLOGY
CENTER, 188. doi: http://doi.org/10.15587/978-617-7319-31-2

2. Muxaino Koryr. — loT-pimenns Ha 06a3i Wirepas Mesh: ocobinBocTi:
CTaTTs [EnexTponHHMit pecypc] - Pexum JOCTYILy:
https://dou.ua/forums/topic/36507/

3.0o Take Mesh cucrema: 9 mepeBar Ta 2 HEIOJIKH KOMipdacTol
IOMaImHbol  Mepexi: crarrs [EnektpoHHumit pecypc] - Pexumm moctymy:
https://www.moyo.ua/ua/news/chto_takoe mesh_sistema 9 preimushchestv i 2
nedostatka yacheistoy domashney_seti.html
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BI3YAJII3AIISA JAHUX

Bizyamizauis manux (B/l) € KpUTHYHO BaXKJIMBHM acleKTOM Cy4acHOTO
aHaJi3y NaHUX, SKUH TO3BOJSE KOPHCTYBadaM Kpallle PO3yMITH Ta aHANi3yBaTH
ckiagHi Habopu maxux [1]. BUcOKoOsIKiCHE TpeACTaBICHHS NaHUX € aKTyaJlbHUM
HampsMOM DPO3BUTKY, OCKUIBKM BOHO [a€ 3MOTY JIOJSIM MIIBHAKO BH3HAYATH
3aKOHOMIPHOCTI, TEHICHIIII Ta aHOMAJi] y BENUKHUX 00CsATaX AaHUX, IO A€ 3MOTY
npuiAMaTH OUTBII OOTPYHTOBAHI pimeHHS [2].

3aBOsSKH MIBHOKOMY pO3BUTKY TexHoJoriii BJ] € mocuTh IUHAMidHOIO
cdeporo st BuBUeHHS. OCKUIBKM TEXHOJIOTIi MAIIMHHOTO HABYaHHS Ta IITYYHOTO
IHTEJIEKTY IPOJIOBXKYIOTh YJIOCKOHAIIOBATUCS, IHCTPYMEHTH TPEJICTaBICHHS JaHUX
CTarTh Ie Outbin AetanbHuMu. OpHiero 3 mepeBar B/l ams cTyneHTIB € Te, IO
BOHA JIO3BOJIAE IM OTPUMATH TIJIMOLIE PO3YMIHHS CKIAJHUX HAa0OpIiB JaHHX.
[MpencraBnsiroun JaHi y Bi3yanbHOMY (OpMaTi, BOHH MOXYTb IIBUJIKO
ineHTH(iKyBaTH 3aKOHOMIPHOCTI Ta 3B’SI3KH, sIKi OYJIO O Ba)KKO PO3PI3HHUTH JIUIIE 3
HeoOpoOienoi iHpopmarii. Lleit HaBUK OCOONMBO HIHHUI B Takux cdepax, SIK
HayKa IIpo JaHi Ta Oi3Hec-aHaIiTHKA.

[omawa iHGopMmamii Bimirpae BUpIOIaTBHY pOJb Yy TOMY, SIK BOHA
cnpuiimaetscs. Ha edekruBHicts B/l BrmmBae kinmbka (axTopiB, 30KpeMa BHOIp
TUMY Bi3yali3allii, KOJb0py, MapKyBaHHsA Ta MacmTaly. Hampukmazn, cToBmyacti
JiarpaMu iIeanbHO MiAXOIATh IS MIOKa3y OKPEMHX MOPIBHSHB MK KaTErOPisIMH,
TOJI SIK JiHIiHI Tpadiku OinbIl eEeKTUBHI JJIsl TOKa3y TEHJIEHIH y Jaci.

Icuye «inbka tumie BJI, Britouyaroud mgiarpamu, rpadiku, KapTa Ta
iHporpadiky. JliarpaMu BUKOPHCTOBYIOTHCS IJIsl BiOOpa)KEHHSI YHCIOBUX JAHUX,
TOmi K rpadiky iIeaibHO MiIXOAATh Ui BiMOOpa)KeHHS 3B’SA3KIB 1 TCHIACHIIIN.
Kapru izeansHO miaxo st Ui Bidyanmizauil reorpadiyHux naHuX, a iHdorpadika
KOpHCHa JJIsI TPEJCTaBIEHHs CKJIaxHOl iHpopMalii B IpocToMy Ta I[IKaBOMY
dhopmari.

Hananwit yac po3po0OiieHo 6araTo nmporpaMHUX iHCTPYMEHTIB JJIsl CTBOPEHHS
niarpam, iHgorpadiku Ta mnpeseHrauid. Microsoft Excel i Google Sheets €
HOMYJIIPHAMH BapiaHTaMH Uil CTBOpPeHHs Oa3oBuX miarpam i rpadikis [3, 4].
Tableau Ta Power BI, mpomonyroTs Ounpll ckiaaHi HapaMeTpH Bizyasizamii,
BKITIOYAIOYH {HTEPAKTHBHI iH(GOpPMAIIiiiHi TaHeNi Ta Te0MPOCTOPOBE BiTOOPpaKEHHS
[5, 6]. Adobe Illustrator i Canva wgacTimie BUKOPHCTOBYIOTHCSI JJISI CTBOPEHHS
indorpadiku, a Microsoft PowerPoint i Google Slides - ans cTBOpeHHS
npesenTaniii [7, 8]. IlopiBHIOIOUH IIi 1HCTPYMEHTH, Ba)XXJIMBO BPAaXOBYBAaTH TaKi
(haxTOpH, K MPOCTOTa BUKOPUCTAHHS, THYUKICTb 1 BApTIiCTh.
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Amnanizyroun Bumle ckazaHe, BJl € KpWUTHYHO Ba)XJIMBUM KOMIOHEHTOM
Cy4acHOTO aHaJli3y JaHMX 1 Ma€ YHCICHHI NepeBarn B BHKOPHCTaHHS.
[IpencraBnsiroun naHi y Bi3yaJbHOMY (oOpMari, CTYJEHTH MOXYTh OTpHMarTu
rioIIe po3yMiHHS CKJIaJHUX HAOOpIiB AaHMX, IO BeAe 10 OLIbII OOIPYHTOBAHOTO
NPUHHATTS pillleHb. Y Mipy PO3BHTKY TEXHOJIOTIH IHCTPYMEHTH Bizyaii3auii JaHux
CTaHyTh IIe OUTBII JOCKOHAIMMH, TO3BOJISFOUN KOPUCTYyBadaM IOCTIIKYyBaTH JIaHi.
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WI-FI, CTAHIAPTHU I JOOATKOBE OBJIATHAHHS

I3 Bucokum mommToM Ha Oe3znpoToBHH Tpadik manux Mepexi WiFi myxe
MIBUAKO PO3BHBAIOTHCS, 00 BOHH 3a0€3MEUyIOTh BUCOKY MPOMYCKHY 3IaTHICTD 1 X
nerko posroprati. 11lo6 kpame 3po3ymiti icHytodi TexHoiorii WiFi i maiOyTHI
TEHCHIII1 MPOBEIEMO OTJIA 11 OCHOBHUX CTaHAapTiB [1].

MeToro  JOCHIIKCHHsI €  TPOBEACHHSA  aHalily Ta  IMOPIBHIHHSI
HaHTIOMMUPEHIUX CTAaHIAPTIB TEXHOJIOTIT O0e31poToBoro 3B’ 13Ky Wi-Fi. O6’extom
JOCHIPKeHHs € Habip ¢yHKIiH maHoi TexHousorii. IlpemMerom € MeTonw,
ITOPUTMH Ta TEXHIYHI 1 MporpaMHi 3acobu peaizauii i craHaapTiB.

Otox,Wi-Fi € HaOopom cranmaprie Ha ocHoBi IEEE  802.11
HIMPOKOCMYTOBOI 0e3poToBoT Mepexi. LIs TexHooTis 32 OCTaHHI TPUILSATH POKIB
CTPIMKO PO3BHHYJIACs, HaOyJia HOBUX XapaKTEPHCTHK 1 CTajia OJHUM i3 OCHOBHHUX
3aco0iB komyHikamii B Hamii gHi. Wi-Fi Hamae MOXIUBICTh MiIKIIOYEHHS 10
Mepexi IHTepHeT B 30Hi il 0e31poToBoi Mepexi. OcHoBHUMU miamazoHamu Wi-Fi
€24 1T, 5T ta 6 I'Ti ane 3acTocoBYrOThCS 1 iHIII [2]. [cCTOpUYHEM acTieKTam
MOSIBU Ta PO3BHTKY CTaHIAPTIB Ii€i TEXHOJOTIi MpHCBSIYEeHO Oararo crateil. €
KiJTbKa MOKOJIHb CTAaHAApTiB Ta 0arato 3 HUX 3BOPOTHHO CYMICHI OJUH 3 OIHUM

(puc.1).
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Pucynok 1 — INokomninas crangapriB Wi Fi

B koxxHOMYy HOBOMY craHiapTi TexHoiorii Wi-Fi 3MiHIOBasMCh: niarna3oHn
YacTOT; MIMPHHA KAaHAIY; METOJM KOJYBAaHHS Ta MOJYJILil CUTHAY; 3aCTOCOBaHI
HOBI TexHosorii, Taki sik OFDMA (Orthogonal Frequency Division Multiple
Access), MIMO (MU-MIMO, Multiple User Multiple Input Multiple Output). Bce
e Tpu3BelIO 10 30iNbIIEHHS CHEKTPIbHOT e(EeKTHBHOCTI Ta MPOIMYCKHOL
3ATHOCTI KaHaNiB 3B’SI3Ky, a TaKOX IIBWJAKOCTI mepenadi gaHux i3 2MO/c y
nepimmx cranmaprax texHonorii Wi-Fi o 30I'6/c y HoBux [2,3]. Posrismaroun
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cnibHy podory MU-MIMO i OFDMA mosxHa nopiBHsatn Wi-Fi 5 ta Wi-Fi 6. ¥
nepimoMy Bunaiaky texuoisiorist MIMO nosBossia mepenaBaTH JaHi YOTHPHOM
KJII€EHTaM 3a JOIIOMOTOI0 PI3HHMX IIJHECYYHX, a y JPYroMy YHCIO MiJKIIOYeHb
npucTpoiB 30inbmmn 10 8 Ta Oyno 3asBiaeHo, mo MU-MIMO pasom 3 OFDMA
JIOTIOMOXYTh OpPTaHi30ByBaTH KOPUCTyBa4yaM Iepeaady AaHuX 31 mBHAKICTIO 10 11
I'6it/c (puc.2) [4].

Cramaapr AX
Craiiaaps AL

B EE AN A e e

Pucynok 2 — ITopiBHAHHS CTaHJAPTIB ax Ta ac

CrieriaibHUIMU MPUCTPOSIME € MOCHIIIOBAY1 TIOKPUTTS 30H Jii TexHosorii Wi-
Fi pisHux cranpapriB. BoHu posmmprorors obnacte Aii curHaimy 0e3apoToBol
Mepexi, CTablli3yI0Th IBUIKICTD 1 IAI0Th MOXIIMBICTh M030yTHUCS «MEPTBHUX 30HY.
[Ipumyctumo, 110 CTBOpEHA Ta HAaJalITOBaHA Mepeka i3 MEBHOI Ha3BOIO Ta
nmaposieM. CHcTeMa MOHITOPHHTY CKOMIIO€ ii pa3oM i3 yciero iHpopMamiero, sKa
HaJICUJIAETBCS JI0 I1i€] Mepexi, 1 MpOCTO PO3LIMPHUTh Mepexy. IM’s Ta mapons
3aIMINAIOTECS HE3MIHHMMH, TOOTO y caMOMy NpHCTpOi HOBa Mepexka He
CTBOPIOETHCS. [IpH bOMY IiTKITIOUEHHS BiOYBAETHCS aBTOMATHYHO 1 TPHUCTPiit
3aBXK/H B3aEMOJIIE 13 MEPEKEIO 3 HAWCHIIbHILIIIM CHTHAJIOM.

Poyrep Wi-Fi € wMepexxeBUM MpPHCTPOEM, SKHHA BHKOHYe (YHKII 1
MapuIpyTH3aTopa i 0e31poToBOi TOYKH JOCTYILy, OKPIM TOTO BOHH OCHAIIYHOTHCS
Wi-Fi anantepamu i 103BOJISIIOTh KOPUCTYBayaM HIBHUKO HAJIAIITYBATH JOMALIHIO
Mepexy 0e3 momaTkoBoro obmagHanHs. [IBUAKICTh MiAKIOYCHHS 10 0€3pOTOBOT
Mepexi 3aJIeKHUTh Bl TUIy 00nagHanHs Ta ctanaapty IEEE 802.11.

Jo nepear Wi-Fi MoxxeMO BiJHECTH: HIMPOKHH Jialia30H palioCUTHAIIB, KU
JIO3BOJIIE 3MIHIOBATH MICIIC pO3TAalllyBaHHS O€3 BIAKIIOUCHHS BT MEpexi;
BUKOPHCTaHHS 3B’s13Ky 0Oe3 MpOKJIaJaHHs KaOelniB; IMpOCTe MiJKIF0OYEHHS! IPHUCTPOIB,
AKi npuiMaroTh curHami WiFi pi3HMX CTaHZapTiB Ta MOXJIMBICTH OJHOYACHOTO
BUKOPHCTaHHS [HTEpHET 1 miKIIIOueHHs 10 MepexeBux pecypcis. o HenomikiB Wi-Fi
BiHOCHMO: poOoTy OinblrocTi mpucTpoiB y mianmasoni 2,4 I'Tnh, mo crBoproe
MEPEIIKO/IN I CUTHAITY Ta SIKICTh Iepejiadi JaHWX; 3HWKEHHs IBHAKOCTI repeaayi
JIaHKX 4depe3 (Hi3HdHI NeperKo I, 0e3ApoTOBI IPUCTPOI Ta eIEKTPOOOIIaJHAHHSL.

Cran Pozsurox Wi-Fi mocriiiHo pyxaerscst Bmepen. Wi-Fi 7 (abo IEEE
802.11be) Ha maHuWIl 4ac € HOBOIO BEPCi€I0 TEXHOJOTIi OE3IpOTOBOrO 3B’A3KYy B
Mepexi [HTepHeT, Ky BUPOOHMKH 30MparOTBCSA BHITyCTUTH Ha 3aMiHy Wi-Fi 6
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(IEEE 802.11ax). Bin npamoBatume 3a texHosorieto CMU-MIMO (Coordinated
Multi-User Multiple Input Multiple Output) i3 miaTpumkor0 16 TpPOCTOPOBUX
MOTOKIB, TPhOX yacToTHUX niama3oHiB 2,4 ITu, 5 I'T'm ta 6 I'Tu, xanamis
nmpuaoto 320 MI'm Ta cxemoro moxynsmii 4096-QAM. 3apas iige mporec
HIiATOTOBKH JI0 BHUIYCKY POYTEpiB, HOYTOYKIB Ta HIIMX HPUCTPOIB 3 MiIATPUMKOIO
Wi-Fi 7.V 2023 pomi 3amanoBaHo oTpuMaHHA cepTudikamii Ha il craHAapt, a
MOsIBa Ha PUHKY NPHCTPOIB, AKi MATPUMYIOTH ITI0 TEXHOJIOTiIO, OYIKYETHCS BXKE y
IpyTiit momoBuHi 2023 poky.

BucHoBoK. ABTOpaMH TPOBENEHO IOCITIIKCHHS, aHali3 Ta MOPIBHAHHSA
HAWMOIMPEHIMAX CTaHAAPTIB TeXHOJOTII Oe3apoToBoro 3B s3ky Wi-Fi, BusBIICH]
iX mepeBaru, HEJOJMIKM Ta METOIH 3aCTOCYBaHHS Ta peaii3amii B IMOBCSIKICHHOMY
KUTTI. 3p00JIEHO BUCHOBOK, 1110 3 PO3POOKOIO Ta PO3rOPTaHHSAM HOBHX TEXHOJIOTIN
Wi-Fi 3’saButbcst Oinbiie MoxnuBocTed BukopuctanHs WiFi. € Tpu maiOyTHI
TeHaeHuii Bu3HadeHHst WiFi: iHTerparis MiKpiBHEBOI MepexeBoi iH(popmarii,
B32€EMOJIiSl KUIBKOX MPUCTPOIB 1 3JIUTTS pI3HUX JAaTYMKIB ISl TOKpAICHHS
iCHyIouUMX MOXJHBocTeil pobotn WiFi 1 CTBOpPEHHS HOBHX MOXKIJIMBOCTEH
niaBuIeHHs GyHKIioHaIbHOCTI WiFi e misi MOKyTh BUXOJMTH 32 MEXI1 JIFOJICH,
B3arali 10 HaBKOJIUIITHEOTO CEPEJOBUINA, TBAPUH 1 00’ €KTIB.

CIIMCOK BUKOPUCTAHOI JIITEPATYPU
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PO3POBKA CUCTEMHU JUCTAHIIMHOTIO HABUAHHS

B Ham Henerkui uac, KOJM CBIT CTHKA€ThCS 3 BIHHOIO Ta MaHAEMI€I0
HaBYaHHS y JWCTAaHLIHHOMY (hopMaTi BHXOIOWTH Ha IEpIIe MicIle, TOMY, IO IIe
METOJ, HaBYaHHS, AKUW Jae 3MOTY HaBUaTHCS BiANaNeHO 3 Oyab-iKoi Oe3rmedHoi
TOYKH CBiTy, 0Oe3 HeoOXimHOCTI BinmBimyBaTH (QI3WYHI 3aHATTS y KiIaci 49U
yHiBepcHUTeTi. Y 3B’S3Ky 3 PO3BUTKOM TEXHOJOTiH, AWCTAHIIIfHE HABYAHHS CTaE
BCe OUTBIN aKTyaJ bHHUM. 32 OCTaHHI POKH, CHCTEMH TUCTAHIIIIHOT OCBITH 3p00miH
BEJIMKUH KpoK Briepea. OJHMM 3 MOMYyJIAPHUX 1 IIMPOKO BHUKOPHCTOBYBAHHX
iHCTpyMeHTiB cTaB Moodle — cucrema ynpaBiiHHS HaBYaHHSAM 3 BIIKPUTHM
BUXITHUM KOJIOM.

JlucraHiiiiHe HaBYaHHS Aa€ CTYAECHTAaM MOXKIIHMBICTh HaBYATUCS Y 3pY4YHUIH
JUIs HUX 4ac 1 miciie. BOHM MOXyTh BHBYAaTH MaTepialii Ha CBOEMY BIACHOMY
TEMIIi, 110 Ja€ OiIbIly THYYKICTh y IUIaHyBaHHI CBOTO uyacy. BoHO Takox nae
MOJKJIMBICTh HaBUATHCS 3 OyJb-sIKOT TOUKU CBITY, J¢ € HOCTym a0 Iutepuety. Lle
0CcOOJIMBO aKTyalbHO [UIS THX, XTO )KMBE y BIIJAJICHHX PETioHaX abo HE MOXe
BiJIBIAYBaTH 3aHATTS 3 SKUXOCHh NMPHYUH. BiNNOBiTHO, MUCTaHIliiiHE HaBYaHHS €
OLTBII €EKOHOMIYHHM, HiXK TpaauliiiHe HaBYaHHA. CTYICHTH HE BUTPAYAIOTh TPOIIi
Ha TIPOi3J, NMPOXKMBaHHSA, XapdyBaHHS Tomo. Kpim Toro, Garato mucraHmiiHHX
IporpaM KOIITYIOTh MEHIIe, HDK TpamumiiHi. 3 MOormsay Ha 1€ MOXHA
BUOKPEMUTH TakKi MepeBark AUCTAHIIMHOTO HaBYaHHS, SIK THYYKICTbh, JIOCTYIHICTb
Ta CKOpo4eHHs BUTpar. CaMe TOMY METOI0 JIaHOT POOOTH € TOJIIIIEHHS MPOLECy
HAaBYaHHS Ta IMiJABUIIEHHS e(EeKTHBHOCTI pOOOTH BHKJIAJa4yiB 3a pPaxyHOK
PO3pOOJIECHHsST HOBOI CHCTEMH AMCTAHIIMHOI OCBITH, siKa OyJAe albTepHATHBOIO
cucremi Moodle. JIocArHyTH 11e¢ MOMIJIMBO 3a OMOMOIOI0 aHAJI3y iCHYKUYOro
aHAJIOTy Ta BUKOPUCTAHHS KpaIluX TexHoJorid [1, 2], mo skux y MaiGyTHpOMY
MOJKHa OyJIe JIeTKO iHTerpyBaTH HOBi (PYHKIIIT Ta MOXKIIMBOCTI Ha CaMTI.

VY nanii poOOTI PO3MIHYTO OCOOIMBOCTI PO3POOJICHOI HOBOI CHCTEMH
JUCTAHIIIHOT OCBITH, sIKa sIBIIsi€ cO00I0 anbTepHaTHBY Moodle. HoBa cuctema mae
HU3KY ITIepeBar, sKi MOXYTb IPHBEPHYTH yBary IIMPOKOI ayauTopii CTYyAEHTIB i
BUKJIa/a4iB. ['0IOBHOIO IepeBarolo0 po3poOIIOBaJbHOI CHCTEMH € Te, IO BOHA
HiATPUMYE 3B 530K 3 CEPBEPOM 3a JOIMOMOTOI0 ajax, B TOH yac, sk cucteMa moodle
MPAITIoE 32 MPUHIIMIIOM T'eHepanii Ha CTOpoHi cepBepy. HaBeaeMo mopiBHAHHS IUX
JIBOX MijaxomiB y Tabm.1.

Takok OJHIEIO 3 KITIOYOBUX TepeBar HOBOi CHCTEMU € 3pydHUH iHTepdeiic,
SIKUH J1a€ 3MOTY CTYJEHTaM 1 BUKJIaJa4aM JIETKO 3HaXOIUTH MOTPiOHY iH(pOpMAIlito
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Ta 3aBJaHHs, 3pydYHHil rpadik 3aHsaTh. KpiM Toro, HOBa cucreMa Mae OLIbII
Cy4YacHMH IU3aiH 1 aJanTHBHICTG MiJ] Pi3HI NPUCTPOI.

Tabmu 1 - [TopiBHSIHHS reHeparii Ha cepBepi Ta 3B’S130K depes ajax

Kpurepii nopiBaioBanus | ['eneparist Ha cepBepi 3B’530K 4yepes ajax
Pobota Ha cepBepi Taxk Hi

PoboTa Ha kitieHTI Hi Tax

JluHaMiYHHI KOHTCHT Hi Tak

Biaryk Ha it BignocHo nosineuuii | IBuakui

SEO Kpame Tiprre

CKITaiHICTh pO3pOOKH BinHocHO HU3BKA BinHocHO BHCOKa
CyMICHICTh Bucoxka Bucoxka

KerryBaHHs cTOpiHOK Taxk Hi
MacraboBaHicTh ObmexeHa cepBepoMm | Bucoka

KepyBanHs craHoM [Mepe3aBanTaxxenusiM | be3 nepe3aBaHTaXeHHS

[HIIOrO BaXKIIMBOIO TIEPEBAroOl0 JaHOI CHCTEMH € MOXIIUBICTH iHTerpamii 3
PI3HUMH 30BHIIIHIMH CEpBiCaMH, TAKHUMU 5K, CHCTEMH EJIEKTPOHHOI MOIITH, Jat-
6otu Ta iHwi. lle mae 3Mory crBoproBaTH OibIl eEeKTUBHI Ta (QYHKIIOHAIBHI
KypCH, sIKi BiJIIIOBI1IaIOTh Cy4aCHUM BHMOT'aM HaBYaHHS.

TakuMm YUHOM, HOBa CUCTEMa JUCTAHIIIMHOT OCBITH € TiHOIO aJIbTCPHATHBOIO
Moodle, i 3 BIEBHEHICTIO MOXXHa CTBEP/UKYBATH, IO BOHA MOXe OYyTH OLIbII
e(heKTUBHOIO [T 0araThb0X KOPUCTYBadiB B TIEBHUX 3aavax.

CIIUCOK BUKOPUCTAHOI JIITEPATYPH
1. IMorpomceka I'. C., IleryxoBa H. C. AxryanbHi TeHAEHLIi pPO3BHTKY
TEXHOJIOTIH B rajy3i BeO-porpaMyBaHHS: aHAMITHYHUKA orisn //I'eomerpuyne
MOJIETIOBaHHsI Ta iHpopMamiiHi TexHoxorii. —2017. — Ne. 1. — C. 114-119.
2. [eiiB Kpeiin, Epik Ilackapemno, [dappen [lxeiimc. AJAX y nii: -
Asynchronous JavaScript and XML: 2006. - C. 640. - ISBN 1-932394-61-3.
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E®EKTHUBHICTDb INSTAGRAM MATI'A3UHIB Y CbOT'OJEHHI

3BakarouM Ha 3pOCTAaHHS AKTUBHOCTI 1 MOITYJIAPHOCTI COLIANBHUX MEPEexX Ta
eJIeKTPOHHOI KOMepIIii, BHKOPHUCTaHHSA Instagram-marasnHy Moxe OyTH KOPHCHUM
st Oarateox cdep OizHecy. 3 TMOTIISAY Ha 1€, METO0 POOOTH CTajo JOCIIHKCHHS
chep edeKTUBHOrO BHKOpPHCTaHHS Instagram-marasuHy sK I1HCTpYMEHTapiio
BIaNoro 6i3Hecy Ha 0a3i po3poOIIEHOTO KOHAUTEPCHKOTO MarasuHy [1].

IIpoBenene  nochijpkeHHs  miaTBepAmno, MmO Instagram-marasuH €
e(peKTUBHUM IHCTPYMEHTOM JJIsl 301JBLICHHS MPOJAaXiB B €IEKTPOHHIN KoMepllii,
dbopMyBaHHS OpeHIy Ta 3aJyuyeHHsS HOBHX KI€HTIB. Takok BaXKIHBHM € aHAIi3
JAHUX Ta BHUKOPHUCTaHHS iHCaWTiB 3 Instagram-marasuHy Uil BIOCKOHAJICHHS
cTparerii MapkeTMHry Ta mnponaxiB. KpiM Toro, Oyno mpoaHalli3oBaHO pOJIb
pexinamu Ha Instagram-marasusi, BiuiuB COVID-19 Ha BUKOpHCTaHHS COI[IaIbHIX
MEpeX Ta ENEKTPOHHOI KOMepLii, a TaKoXX INEpCHEKTUBH PO3BUTKY Instagram-
MarasuHy Ta MOJIHBI IIUITXH MOKpAIeHHs Horo (YyHKIiOHAIBFHOCTI 1t Oi3Hecy.

B pesynprari mocmimkeHHS OyJ0 BHUSABICHO TakKi BUAM CS(PEKTHBHOTO
BUKOpHCTaHHs [nstagram-marasuny:

— K e(eKTHBHHN IHCTPYMEHT Ui 30UTBIICHHS MPOJaXiB B EICKTPOHHIN
komepii, GopmyBanHi OpeHy Ta 30ibIIeHH] iH()OPMALIT TPO KOMIIaHio;

— JUIsl 3aJTyYEeHHsI HOBUX KJII€HTIB Ta 301JIbLICHHS JIOSUIHOCTI ICHYOUHX;

— sK miatdopMa Uil peKiaMh W IHCTPYMEHT BIOCKOHAJIEHHS CTparerii
MapKeTHHTY Ta MPOJIaXiB 3a J0NOMOTrolo iHcalTiB 3 Instagram-marasuny [2];

— sIK BIUIMB Ha CIIOXKMBAIbKy IOBEIHKY KOpUCcTyBayiB Instagram;

— SIK OJIVH 3 IHCTPYMEHTIB B MOPIBHSHHI 3 IHIIUMH I1aTHOPMaMH [TPOJAXKY;

— COVID-19, sik cTuMyIIsTOp €NeKTPOHHOT KoMepIlii B Instagram Ta 3aramom;

— 8K TEpCIeKTHBAa PpO3BHTKY MarasuHy Ta TOMIYK ITOKPAIICHHS
(yHKIIIOHATIBHOCTI JUTs Oi3HECY.

Otxe, BUCHOBKHM JIOCHI/PKEHHS MiITBEP/UKYIOTh akKTyalbHICTH Instagram
MarasuHy i Oi3HeCy Ta HOro IOTEHIia AJis 30UThIICHHS PONAXKIB, 3aTy4CHHS
HOBHX KJII€HTIB Ta IIiIBAILEHHOIO BIII3HABAHICTIO KOMIIAHil.

CIIMCOK BUKOPUCTAHOI JIITEPATYPH
1. REJEB, Abderahman, et al. The big picture on Instagram research:
Insights from a bibliometric analysis [Enextponnuii pecypc] / Telematics and
Informatics — Pexxum goctymy: https://doi.org/10.1016/j.tele.2022.101876
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2. Instagram crarucruka i paktu i 2022 [Enexrponnuii pecypc] — Pexxum
nmoctymy: https://www.websiterating.com/ua/research/instagram-statistics/
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PE3EPBYBAHHS CEPBEPIB B CHCTEMAX
BIAITIOBIJAJIBHOI'O ITPU3HAYEHHSA

Jlo pamioeneKTpOHHHX CHUCTEM BiATIOBiNAaFHOTO TPH3HAYEHHS BUCYBAIOTh
BHCOKI BHMOTHM IIOAO iX HadiiHOCTi. s Toro, 1mo0 3a0e3MeunTH Iii BHMOTH,
moTpiOHO SK OKpeMi MPHUCTPOi B CKIIAMAi TAKMUX CHCTEM, TakK i 3aralbHi CTPYKTYpH,
MPOEKTYBAaTH SK BiAMOBOCTIMKI CHCTEeMH 3 BHKOPHCTaHHSIM KOMOIHOBaHOTO
CTPYKTYPHOTO Pe3epBYBaHHS.

[Ilo6 3abe3meunTtn Oe3nepebiiiHy poOOTy cepBepiB  Ta  JIOJATKIB,
BUKOPHCTOBYIOTHCS PE3CpPBOBAHI CepBEpH, sIKI aBTOMaTHYHO OepyTh Ha cebe
poboTy B pa3i BiAMOBM OCHOBHOro cepBepa. lle no3Bonsie 3abesmedyBatu
Oe3mepepBHY POOOTY CHCTEMH Ta JOCTYH 10 iH(opmailii. 3 0cOOIHMBOIO yBarow
pO3IIISIAIOThCS  BY30J maM’aTi  cepBepa Ta JoKepeno  OesmepebiiiHoro
CIEKTPOXKUBIICHHA, [UIA SKAX € TPUHHATHOI KOH(]Iryparlis BiIMOBOCTIHKOI
CHCTEMH 3 KOB3HHM pE3CpBYBAHHSIM OJHOTHITHMX MOAYJIB Ta i3 3araJbHUM
pe3epByBaHHSIM IPUCTPOIO (puc. 1).

Pucynoxk 1 — Kongirypartist BixMOBOCTIHKOI cucremu
Kondiryparmis BigMoBoCTilikoi cucTeMH Ha puc. | BIrOYae Taki OCHOBHI
eneMeHTH: 1| — MOIyJi OCHOBHOTO MPHCTPOIO, 2 — MOMAYJi KOB3HOTO pPE3epBY
OCHOBHOTO TMpPHCTPOI0, 3 - pe3epBHi mpuctpoi, 3KJ[ — 3aco0u KOHTpoIO Ta
JIIarHOCTHUKH.
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Jnst HamifiHICHOTO NMPOEKTYBAaHHS TAaKWX BiJMOBOCTIMKHX CHUCTEM B Teopil
HaJiiiHOCTI BiACYTHI (hOpMyNM BH3HAYEHHS BIJIIOBIIHHUX ITOKa3HHKIB, alie iCHYE
TEXHOJIOTISl PO3pOOKM iX MareMaTHYHHX MOJENEH Yy BHIVISAL JIUCKPETHO-
HerepepBHOi cToXacTH4YHOI cucremMu. OpHaK BUKOPHCTaHHS Ii€i TexHoiorii B
npoleci NPOEKTYBAaHHS IPHU pO3B’s3aHHI 3ajay OaraToBapiaHTHOTO aHaNizy
noTpedye 3HAYHUX 3aTpaT 4acy, L0 YCKIAJHIOE pOOOTy NpoeKkTaHTa. ToMmy B
JTAHOMY JTOCTIiKCHHI BUKOPHCTOBYETHCS YIOCKOHAJICHA TEXHOJIOTiS aHATITHIHOTO
MOJCIIIOBaHHS JUCKPETHO-HETIEPEPBHUX CTOXacTHYHUX cucteM [1]. Lle mo3Bommino
aBTOMAaTH3YyBaTH MpoIeC po3poOKH MoJeNi y BUIIIAAL rpada CTaHiB i MepexomiB,
0 B CBOIO Yepry 3MEHIIye 3aTpaTH dYacy Ha OaraToBapiaHTHHH aHali3
BIIMOBOCTIHKHX CHCTEM 3 KOMOIHOBaHHM CTPYKTYPHHM pe3epBYyBaHHSAM. Taka
TEXHOJIOTIsl peaji3oBaHa B mporpamMHoMy wmoxayii ASNA, npuzHaueHOMY JUIst
dbopMyBaHHS HAIIMHICHUX MOJENICH Ta PO3B’sA3aHHS 3a4ad  HAJIiiHICHOTO
MPOCKTYBaHHs BIIMOBOCTIHKUX cucTeM. PoboTa 3 I[MM MPOrpaMHAM MOJIYJIEM
nepeabdavae po3poOKy CTPYKTYPHO-aBTOMATHOI MOjEl 00’€KTy MPOEKTYBaHHS,
sKa TMpejcTaBisie BUOpaHy KOH(QIrypaumilo BiIMOBOCTIMKOi cucremMu Ta ii
MOBEIIHKY.

OTtxe, MeTor0 pobOTH € po3poOKa HANIWHICHHX MOZIENed Bysla mam sTi
cepBepa, a TakoX mKepena OesmepeOifiHoro emekrpoxuBieHHs (ABEX) mis
CHCTEM BINIOBINANBHOTO TPH3HAYCHHS Y BHUMIAI CTPYKTYPHO-aBTOMATHHX
MOJIENIEH.

Ha cporopHimHi# IeHp MPaKTHYHO HE iICHY€E PaIiOeNeKTPOHHUX CHCTEM 0e3
BUKOPHCTaHHS KEPYIOUMX CEPBEPHHUX CHUCTEM, sIKi B CBOKO 4epry NOBHHHI MaTH
BUCOKY HaJiiHICTh. BHXOAsS4YM 3 NPaKTUKU BHUKOPHCTaHHS PaliOeNeKTPOHHUX
CHCTEM Ha ChOTOJICHHS, OCOOJIMBY yBary HEOOXiHO MPUAIIMTH HAAIHHOCTI TaKUX
BY3JIiB, SIK: OIEPAaTHUBHA MaM’siTh, OJOK JKHBJICHHS, MTUCKOBI MAacHBU MaMm’sTi Ta
MiJICUCTEMH OXOJIO[DKCHHS. By307 maM’sTi cepBepa peai3yeThCsi Ha OJ0Kax
RAID-MacuBy, NpUCTPOIO NIEPEMHUKAHHS, 32CO0IB KOHTPOJIIO Ta JIarHOCTUKH.

CTpyKTypHa cxema By3jia mam’siTi cepBepa NpelcTaBlieHAa Ha pHC. 2.
OCHOBHOIO BHMOTOIO J0 HaJIIHHOCTI By3Jia TaMm sITi € 3a0e3rmedeHHs Oe3nepeOiiHol
poOOTH TIPOTATOM TPUBAIOTO (3-5 POKIB) Yacy, SIKH 0OYMOBICHAN aMOPTH3ALIIEI0
oOmagHanHs. [licnms 3akiHYCHHS TEpMiHY eKCIDIyaTamii By3jia Mam’saTi cepBepa
HPOTSTOM BKa3aHOTO Mepiojly 4acy NPOBOJMTHCS HOTO 3aMiHA HOBHM.
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Pucynox 2 — CTpyKkTypHa cxeMa By3J1a 1am’sTi cepBepa

ITpu noGynoBi HapilHICHOT MOJIET By3Ia am’siTi cepBepa OyiiM BUKOPUCTaH1
HACTYITHI HOro mapameTrpu: KiIbKICTh MOJYJIIB OCHOBHOI'O NPHUCTPOIO N, KiJIBKICTh
MOJIyJiB KOB3HOI'O pPe3epBy M, KUIBKICTh PE3epPBHUX HPHUCTPOIB L, IHTEHCUBHICTD
Bi]MOBH MOIYJIiB OCHOBHOTO IIPHUCTPOIO Ta PE3EPBHUX MOIYIIB Am, IHTCHCHBHICTh
BIIMOBH TIPalIOIOYOTO PE3EPBHOTO TIPHCTPOIO Apyp, IHTEHCHBHICTH BiIMOBH
HETIPAIIOI0Y0r0 PE3ePBHOTO MPUCTPOIO Anyp, CEPEIHE 3HAUCHHS Yacy HEOOXiIHOTO
JUISL T OKITIOYEHHS. pe3epBHOTO MOAyNs Tpm, CepelHe 3HAYCHHS IHTEpBaly 4dacy
HEOOXiTHOTO Ha PEMOHT pe3epBHOTO MOAYNS Tim, CEpenHE 3HAYEHHS dYacy
HEOOXITHOTO I MiJKITIOYEHHS PEe3epBHOTO HPHUCTPOIO Ty, CEpeHE 3HAUCHHS
IHTEpBaJy yacy, HeOOXiTHOr0 Ha PEMOHT PE3ePBHOI0 NPUCTPOO Trrp. [yt MoaytiB
OCHOBHOTO TMPHUCTPOI0 Ta PE3EPBHUX MPUCTPOIB MependadeHo TexXHiuHe
00CIIyroByBaHHsI, SIK€ MPOBOAMTH OJWH PEMOHTHHK. [Ipy LbOMY Ui MOJYJIiB
nependayeHo Smop BIIIHOBJIEHD, a JUIsl pE3EPBHUX MIPUCTPOIB — Sy BIJIHOBJICHB.

Jo wanmidHOCTI JoKepena  0e3mepeOiHOrO  €JICKTPOXKHBICHHS, IO
PO3IIISIAETHCSI, CTAaBUTHCSI AHAIOTIYHA BUMOTA 3a0€3MeYeHHs Ipane3faTHOCTI
HNpoTAroM TpuBaioro dyacy. JIxepeno 0e3nepeOifHOIO — €IEeKTPOKUBICHHS
CKJIaJa€ThCs 3 OJIOKAa JKHUBJIICHHS, y CKIAMi SKOTO € OJHOTHITHI MOIYJi po0Oodoi
KoH]iryparii i Taki >k MOAYJi KOB3HOTO pe3epBy. J[Ba akyMymsTopH 37iHCHIOIOTH
3arajibHe pe3epBYBaHHsI OJOKa KHUBICHHSA i IUTA HUX IepeI0adeHo NeBHY KUTbKICTh
3apspKaHb. 3acoOW  KOHTPOJIO Ta [JIarHOCTUKH  3JIHCHIOIOTH  KOHTPOJIb
Mpare3aaTHOCTI OJIOKa >KUBIICHHS 1 JIOKAJi3allil0 HECIIPABHOTO MOJYJISi B HOMY, a
TaKOX KOHTPOJIb  Mpane3laTHOCTI  akymynstopiB. [lepmmit  akymyunsitop
MAKITIOYA€THCS 10 HABAaHTA)KEHHSI B MOMEHT BiIMOBH 0JIOKa >KHUBJIECHHS, a00 MpH
BIJKITIOUCHHI eJIeKTpoMepexi. Jpyruil akyMmymnaTop MiIKIFOYAEThCS TOJi, KOJIH
nepmmi po3psauBes abo BHHINOB 3 Jaxy. [Ipwm BiICYTHOCTI enleKTpoMepexi
KUBJIGHHsI HAmpyra Ha 3apsAHUIl OpUCTPi akyMmyJssTopa MOIAETHCS Bil
renepatopa. @DYHKLII0 TNEpPEeMHUKaHHS eJeKTPOMepeKa/TeHepaTop  3IIHCHIOE
ABTOMATHYHHUH ITepeMHKaY.

TaxkuMm YMHOM, pe3epByBaHHs CEpBEPIB HA/la€ KOPUCTYBa4YaM Taki IIepeBaru:

=
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— HaJifiHICTP By3da mam’sATi cepBepa Ta Oyioka Oe3mepeOiiiHOrO
CJICKTPOKHUBJICHHS;

— IIBUJKE NEPEMHUKaHHS MK OCHOBHUM Ta APYTOPSAHUM CEPBEPOM;

— 0e3BIIMOBHICTh POOOTH cepBEPY LISl KOPHCTYBaya.

[lpn npOMy NOKa3HMKHM HAIIMHOCTI 3ajJeXaTh BiJ] SKOCTI IIPOEKTYBaHHS
CTPYKTYpPHO-aBTOMAaTHOT MOZEINI CHCTEMH.

CITUCOK BUKOPUCTAHOI JIITEPATYPU
1. Bomouiit B.}O. Mogeni nis HamiifHICHOTO TPOEKTYBaHHS By3Jla IaM’ SITi
cepBepa Ta kepena OesmepebiitHoro emekrpoxkusieHas / b.JO. Bomowiit, JI./.
OgzipkoBcpkuit, O.B. Mynsk, B. I'mma // Bicank HY «JIbBiBChKa TONITEXHIKaY.
PanioTexuika Ta TenekomyHikarii. — 2011. —Ne680 — C. 206 -214
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COMPARISON OF BIG DATA TECHNOLOGIES

The popularity of big data technologies can be attributed to several reasons,
including the explosion of data, the need for competitive advantage, and the
potential for innovation. As a result, many companies have developed various
technologies for handling big data, including Hadoop, Spark, NoSQL databases, and
data warehousing solutions such as Amazon Redshift and Google BigQuery. Apache
Software Foundation, Cloudera, Hortonworks, IBM, Google, Amazon Web Services,
and Oracle are among the leading companies developing big data technologies.

With the growth of the internet and the proliferation of smart devices, the
amount of data being generated has exploded. Big data technologies help
organizations to process and analyze this data to gain insights and make informed
decisions. Big data technologies enable faster processing of large amounts of data,
allowing organizations to analyze data in real-time and respond quickly to changes
in their business. Big data technologies enable the processing of complex data
types, such as unstructured data, which was previously difficult or impossible to
analyze. This allows organizations to gain a more comprehensive understanding of
their data and make more accurate decisions. With the emergence of cloud
computing and open-source technologies, big data technologies have become more
accessible and cost-effective for organizations of all sizes.

There are many software options for working with big data. Hadoop is a
distributed computing framework designed to handle large data sets, while Spark is
an open-source data processing engine that provides fast and flexible data
processing capabilities. NoSQL databases like Cassandra and MongoDB are
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designed to handle large amounts of unstructured data. Amazon Redshift and
Google BigQuery provide cloud-based data warchousing solutions that can handle
large data sets. Apache Flink and Apache Storm are other open-source data
processing frameworks that can be used for real-time data processing.

When it comes to programming languages, Java is widely used in the
development of big data technologies like Hadoop and Spark due to its performance
and scalability. Python is also a popular choice for big data analytics due to its ease of
use and support for a wide range of data processing libraries. R is a statistical
programming language that is commonly used for data analysis and machine learning
(tabl.1).

The potential benefits of big data technologies make them an increasingly
popular choice for businesses and organizations looking to gain a competitive edge
and drive innovation.

Table 1 — Comparison of big data technologies

Main technologies:

Hadoop Developed by Apache Software Foundation, Hadoop is a
distributed computing framework designed to handle large data

sets.

Spark Developed by Apache Software Foundation, Spark is an open-
source data processing engine that provides fast and flexible data

processing capabilities.

NoSQL These databases are designed to handle large amounts of
unstructured data and can be used in conjunction with big data

processing frameworks like Hadoop and Spark.

Data warehousing Technologies like Amazon Redshift and Google BigQuery provide
cloud-based data warehousing solutions that can handle large data

sets.

Programming languages

Java Java is widely used in the development of big data technologies
like Hadoop and Spark.

Python Python is a popular choice for big data analytics due to its ease of
use and support for a wide range of data processing libraries.

R R is a statistical programming language that is commonly used for
data analysis and machine learning.

Advantages of big data

Scalability Big data technologies are designed to handle large amounts of data
and can scale to meet the needs of businesses of all sizes.

Flexibility Big data technologies provide a flexible and agile approach to data

processing and analysis, allowing businesses to quickly adapt to
changing business needs.

Improved decision-
making

Big data technologies can provide businesses with insights into
customer behavior, market trends.
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Disadvantages of big data

Complexity Big data technologies can be complex to set up and manage,
requiring specialized expertise and resources.

Security Managing and securing large data sets can be challenging, and
there are risks associated with data breaches and other security
threats.

Cost The cost of implementing and maintaining big data technologies
can be high, particularly for small businesses with limited
resources.
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PO3POBKA IHTEPHET-MAT ABUHY

InTepHer BinkpuBae HaMm Oe3id MOKJIMBOCTeH. MoO)XKHa BHKOPHUCTOBYBAaTH
iHTepHET 5K iH(OpPMAIHUI TPOCTip, a MOXXKHA — Ui BeAeHHS OizHecy. Jlms
OCTaHBOTO MOTPiOCH CalT, sIKuif OW 3aJJOBOJIFHSB ycCi MOTPEOM 3aMOBHUKA Ta OYB
3pYYHUM y BUKOPUCTaHHI i MaKCUMaJIbHO NPOXYKTUBHUM. ToMy po3poOka caiTis
y Mepexi IO CTBOPCHHIO IHTEpHET-MaraswHiB € 3aTpeOyBaHOIO. Bimkpurrs
IHTEpHEeT-MarasuHy € MaJIOBUTPaTHUM, 3pyYHHUM B YIIPaBIiHHI, JO3BOJISE JIOCATTH
3HAYHUX MepeBar B eKOHOMIT Ta BUPILINTH Pi3HI BAPOOHUUI POOIEMH.

CTBOpEeHHA iHTEpHET-Mara3uHy Iie TPUBAJINH MpoIlec, pO3AiJIeHUI Ha KiJlbKa
eramiB. KoxxeH okpeMuii eTan Mo)ke BIUIMHYTH Ha yCHIIIHICTh Oi3HeCy, ToMy Tpeba
NPUIUIMTH yBary KO)XHoMYy 3 HuX. [leperik eraris:

1) BuGip Hiwi 11t CTBOPEHHSI IHTEPHET-Mara3uHy.

Ha npomy erami HeoOXiJHO BUPIIINTH, SIKUMU TOBapaMmu Oyne 3aiiMarucs
iHTepHeT-MarasuH. Bin 1poro 0araTo 3aieXuTh, OCKUIBKK y KOXKHOI HIillli € CBOL
BUMOTH, 1 pi3Ha 3alliKaBJIeHICTh ayauTopii. B ToMy umci, Hilla MoXke BIUIMHYTH 1
Ha Te, HaCKUIbKM CKJaJHO OyJe NpOoCyBaTH CTBOpPEHHWil iHTepHeT-Marasus. 1100
00paTH MakCUMaJIbHO BUTIIHY Hillly, TpeOa 3BEpHYTH yBary Ha Taki (pakTopu:

— KOHKYPEHIIis B Hillli;

— JOUIBHICTD Oi3HECY;

— MOIIYK MOCTA4aIbHHKIB.

2) I1man poOiT Mo CTBOPEHHIO IHTEPHET-MarasuHy.
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Po3pobka 1OKIagHOTO IUIaHy 1O CTBOPEHHIO IHTEPHET-MarasuHy MOXKe He
TUIBKM yOE3NEeYUTH BiJl MOMWIKH, @ W JIO3BOJIUTH MOAWBUTHCH HA CTBOPIOBAHHN
IHTEpHET-MarasuH SK Ha IOBHOIIHHUHM NpoekT. [ly)ke Ba)KIMBO OIPaIfOBaTH
KO’KeH MOMEHT IHTEpHET-MarasuHy Ha Imamepi o cTapTy came po3poOku. Y ruiaH
BXOJISITH BCl aCIEKTH PO3POOKH, sIKI BUMAratoTh 0COOJIMBOI yBard, THM CaMUM BiH
Jornomarae He 3a0yTH IpO IIOCh Ba)XKIMBE. TakoX BiH JOTIOMara€ KOHTPOJIIOBATH
POOOTY MiANIETIHX, KO CAUT PO3POOIAETHCS KOMaHIOIO.

3) Po3poOka CTpyKTypH CauTy.

CrpykTypa Ile OAWH 3 HaWBaXJMBIIIUX €IIEMEHTIB BeO pecypcy SKuit
JorroMarae Beiff crcteMi KOpeKTHO mparioBaTi. CTpyKTypa CailTy IMOBHHHA OyTH
IHTYITHBHA, JIOTiYHA i SKICHO CTBOpEHa, a/UKe caMe BOHA BIUTMBAE HA JIOSUIBHICTH
KJIIEHTIB, TPUOYTOK pecypcy 1 eheKTUBHICTh WOro poOoTH. Bim JOSIBHOCTI i
3pO3YMIJIOCTI CTPYKTYPH TaKOX 3aJCKUTh OIlIHKA IONIYKOBUX POOOTIB, SKi
MPOCKaHYBaBIIU CTPYKTYPY CTBOPEHOTO IHTEPHET-Mara3uHy MOXKYTb 3HU3UTH
HOro paHXKyeMICTh Yepe3 MOMYIICHI il Yac CTBOPCHHS TTOMUIIKH.

4) Po3poOka opopMIICHHS ISl CalTy.

Po3pobisitoun oopmiicHHS calTy Tpeba 3BepHYTH yBary Ha JAM3allHHU SIKi
3apa3 B TpeHZi. BuOpasmm ctiinb opopMIICHHS, IKHH KOPUCTYETHCS HAWOUIBIIO0
MOy JISIPHICTIO, MOYKHA JOMOTTHCS OLITBIIOT yBaru i iHTEpecy 3 OOKy KIII€HTIB. AJe
He BapTo 3a0yBaTH i NPO TEMAaTHKy pECcypcy, CKOPHUCTABIIMCH SKOIO MOXHA
TOJINIIUTH OQOPMIICHHS CAlTy 1 TaKUM YMHOM 3pOOHTH Horo yHikampHHM. Lle B
CBOIO HYepry MiABHIINTHh LIHHICTh CTBOPIOBAHOTO IHTEPHET-MaraspHy B Od4ax
MOIIYKOBUX POOOTIB CHCTEMH.

[isutio iHTEpHET-Mara3uny €:

— 3aJIy4eHHS BEJIMKOI IIJIbOBOT ayAUTOPii;

— 30LIBIICHHS NPUOYTKY;

— MOJIMIICHHS Ta 3MII[HEHHsI MO3UII Ha PUHKY HOCIYT Ta TOBapiB;

— MiZIBULIEHHS MOMYJISIPHOCTI.

Uum Oureime minei Oynae AOCSITHYTO, THM Oyne Oimblle BUTOAHM JUISA
BJIACHHUKIB CalTy.

[HTEepHEeT-Mara3uH Mae psiJ epeBar:

— MOXITUBICTB IT01000BOT poOOTH 0€3 BUXiTHUX Ta CBATKOBHX JHIB;

— TOCTIHHUH pearbHIi MPUOYTOK;

— BIJICYTHICTb OPEHIHOI IUIaTH 32 TOPTOBE MPHUMIIIEHHS Ta 00JIa[IHAHHS;

— BIJCYTHICTh HEOOXIJIHOCTI OIUIaTH TIpami YHUCICHHOTO TMePCOHATY
(TponiaBIiB, KacupiB, OXOPOHIIB, aAMiHICTPATOPIB Ta iH.);

— JIOCTaTHBO OZHOTO 200 ABOX aIMIiHICTPATOPIB JUIA MIATPHIMAHHS CaUTy;

— 3BITBHEHHS B OpraHiB, IO TEPEBIPAIOTH (MOXKEXKHOI IHCHEKII],
caHemiacTaHIii Ta iH.);

— MOXJIMBICTB MPOJIGMOHCTPYBATH BECh TOBAP, OIUCAB IEPEBaru KOXKHOTO;
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— HeoOMexeHa 0a3a MOTEHLIHHMX KIIEHTIB, SIKI MOXYTb O3HaOMHUTHCH 3
ACOPTHUMEHTOM, HE3aJIC)KHO Bijl CBOTO MiCIIE3HAXOKEHHSI;

— 3HaYHa €KOHOMIsl JJ03BoJIsie 00iiiTHCS Oe3 BIMBaHHS BENUKUX (DiHAHCOBUX
KOIUTIB y OyMiBHUIITBO 3BUYAITHOTO MarasuHy;

— MOXJIMBICTh CIHIJIKYBaHHS 3 NOTEHUIHHMMHU KIi€HTaMH B IIJI0Z00O0BOMY
PEeXUMi OH-TIAMH, BiATIOBIal0YM HA 3aIIUTAHHS, IO IiKABIATh.

Takum 9MHOM, iHTEpHET-Mara3uH Mae OyTH IHCTPYMEHTOM, CIIPSMOBAHHM Ha
TIOKPAIIEHHS CEePBICY, 3aJIyUeHHS OUTHIIOI KiJIBKOCTI TIOKYIIIB, 3SMEHIIICHHS] TOPTOBUX
Ta aMOPTW3ALINHUX BUTPAT, €KOHOMIYHE PO3MIIICHHA Ta JEMOHCTPAIIO TOBApY,
JOCTYIHICTh HANIINPIIOMY KOHTEHTY, THY4Ky peKJiaMy IPOIYKLii, IO HPOJAETHCS.

CrBopeHHl TpoQeCifHUMHI PO3POOHUKAMH, IHTEPHET-MarasuH € 3pYYHHM
IHCTPYMEHTOM MAapKETHHTY 3 aKTUBHOTO IPOCYBaHHS TOBapiB Ha PHMHOK, 11O B
KIiHIIEBOMY PaxyHKY Beji¢ O BUKOHaHHS OCHOBHOT'O 3aBJIaHHS IHTEPHET-Mara3uHy
— 30inplIeHHS UPUOYTKY BiJ NpPOJaXy TOBapiB 1 OUIbIIa KUIBKICTH HOBUX
BiJIBIyBa4iB 1 OKYIIIIIB.
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MOPIBHSIJIbHUM AHAJII3 IHCTPYMEHTIB JJISI CTBOPEHHS
MAIIA CAUTY

Mama caifTy € KpUTHYHO BaXKIMBHM KOMIIOHEHTOM BebOcaiity. Lle daiin, y
SAKOMY IIepepaxoBaHi BCi CTOpiHKM Ta iH(oOpmamis mpo ixX opramizamiro Ta
iepapxiro. Mama caiiTy [omomarae IIOIIYKOBHM CHCTEMaM CKaHyBaTH Ta
iHAEKCYBaTH BeOCANT, MOJETIIYIOYH KOPUCTYBAadaM IOIIYK BiAITOBITHOTO BMICTY.

OcHOBHa MeTa CTBOPEHHS MallH CaiiTy 1€ JOTIOMOTITH ITOITYKOBHM CHCTEMaM
3pO3yMITH CTPYKTypy BeOcalTy. BoHa Hamae mIsxu Ui BCIX CTOPIHOK Ta BKasye,
K BOHHM TOB’si3aHi ofHa 3 ofHOw0. lle B CBOIO cIpusic Kpaliomy pEeUTHHTY B
MOIIYKOBUX CHCTEMaX.

[cHyIOTh pi3HI OHJIAHH-IHCTPYMEHTH JUIi CTBOPEHHS MamlM CauTy.
PosrnssHemo Tpu HaiimomyssipHimi  iHcTpymentn XML - Sitemap Generator,
Screaming Frog Ta Dyno Mapper.

XML Sitemap Generator — e 0€3KOIITOBHHI OHJIAHH-IHCTPYMEHT, SKHI
reaepye XML-manm caiity mns BeOcaiitiB mo 500 cropiHok. Bin migTpumye
tdopmat XML, HTML i TXT i Hamae pi3Hi mapamerpu HamamryBaHHSA. Cepsic
npatoe 3 2005 poky.

Screaming Frog — 1e mimaTHHMH IHCTPYMEHT, SIKHH, cepell IiHIIOTO, CKaHye
BeOcalT i ctBoproe XML-mamu caiity. BiH migTpumye HeoOMeXeHY KiJbKICTh
CTOPIHOK 1 HajJae pi3HI IapaMeTpd HaJalITyBaHHS. |HCTPYMEHT 3py4HHUH Yy
BUKOpHCTaHHI Ta miarpumye popmarn XML, HTML i TXT.

Dyno Mapper — ne ruiaTHuil iHCTpyMeHT, sikuii reHepye XML, HTML i
Bi3yaJIbHI MalM CaiTy, NITPUMYE HEOOMEKEHY KiJIbKICTh CTOPIHOK. I[HCTpyMeHT
3py4HUl y BUKOPHUCTaHHI 1 po3po0iseTbes 3 2012 poky.

Buxonsun 3 Bullle CKa3aHOro, BHOIp IHCTPYMEHTY JUIs CTBOPEHHS Maru
caifiTy 3alle)XWTh BiJ IHIWBIAyampHHX NOTped i mepeBar. ms THX, XTO Mae
oomexxeHuit Oromprer, XML Sitemap Generator € XHUTTE3TaTHUM BapiaHTOM,
OCKIJIbKM I1¢ O€3KOIUNTOBHHMH IHCTpYMEHT. [yl THX, XTO HIyKae KOMIUIEKCHHH
iHctpymeHT SEO, Screaming Frog — maiikpammii Bu6ip. Dyno Mapper Takox €
XOPOILIMM BapiaHTOM JUIsl THX, XTO OOMpae IIATHUH IHCTPYMEHT, KU HaJae pi3Hi
napaMeTpy HaJAIITYBaHHA. Y ci TpH IHCTpYMEHTH miaTpuMytots XML Manwucaiiry,
0 POOUTH TX MPUAATHUMH TSI O1IBIIOCTI BEOCANTIB.
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METO/JHU BUKOPUCTAHHS TEHEPATHBHO-3MAT AJIBHUX
HEHPOHHUX MEPEX

CporomHi  reHepatuBHO-3MaralibHi  Mepexi  (Generative  Adversarial
Networks, GANS) IIHPOKO 3aCTOCOBYIOTHCS Y SIKOCTI 3acO0iB T'€HEpaTHBHOTO
MOJICTIIOBAHHS 13 BHUKOPHCTAHHAM METOJIB TJIMOWHHOTO HaBYaHHA. IlocTiiiHO
3’SBIAETHCA Oararo HOBUX i7ied, METOHIB Ta Mojelel, sAKki 0a3yroThCsS Ha
BUKOPHCTAHHI [UX MEPEX, PO3LIMPSIIOYN HE JIMIIE TEXHOJOTII0, a W HanpsaMH il
3actocyBaHHS [1]. Meroto poOOTH € IOCHIPKeHHS METOIIB, sKi 0a3yloThcs Ha
BUKODHCTaHHI ~ T€HEPaTUBHO-3MarajbHUX  HEWpoHHMX  Mepex. OO6’exkTom
JOCHI/DKEHHSI € TpOLIeC BIPOBA/DKEHHS Ta BUKOPHUCTAHHS TI'eHEPaTHBHO-
3MarajbHUX HEHpOHHHX Mepex. IIpemmeroM — Mojeni i METOAM BHKOPUCTaHHS
X MEPEeXK.

3a3BH4ail 3aCTOCOBYIOTBCS JIBI Mepexi, OJHAa HEHpOHHAa Mepexa €
TeHEepaTopoM Ta IeHepy€e HOBI €K3eMIULIPH AaHUX, a iHIIA € JUCKPUMIHATOPOM,
BOHA OIIIHIOE 1X Ha CIpaBXHIcTh (puc.l). ToOTO. TUCKPpUMIHATOP TEPEBipsA€ KOKCH
EK3eMIUISIP JAHUX Ha BIJHOIICHHs HOro 70 HabOpy 3aaHUX «CIIPaBXKHIX» JaHUX.
Moro MeToro € po3mi3HABAHHS CIPABXKHIX EK3EMILIAPIB i3 HAGOPY CIPABKHIX
JIAHUX.

i HT
Poruruat

Cusrmmenas: L

ran

Pucynok 1 — Anroput™ po6ott GAN Ha npHKIajai pyKOIMCHAX YHCEI

3a cTBOpEHHs HOBHX 300pakeHb BiJNOBinae reHeparop. Bin mepenmae mi
300pakeHHs TUCKPUMIHATOPY CIIOJIBAIOYMCh, IO TOW iX NpHiiMe CIpaBKHIMH.
Merta reHepaTopa, HaNpHKIaJA, 3reHEpPYyBaTH PYKONMUCHI IM(pH, sSKi OyayTh
HPOIyIIEeHI JUCKPUMIHATOPOM. A METOI0 AUCKPUMIHATOPA € BU3HAYCHHS, UM € €
300pakeHHs1 cmpaBxkHiM. GAN 3a3Bu4ail ckiagHa Ta BHUMOTJIHMBA IO
OOYHMCITIOBAJIHUX PECYPCIB Ta BHMAara€ peTelbHOr0 HalallTyBaHHS IapaMeTpiB
JUIA  JOCSATHEHHS OaxaHnx pesynpTariB. OpHAaK BOHA JIEMOHCTPYE TapHY
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(YHKIIOHAJIBHICTh TIPH CTBOPEHHI PEATICTUYHHUX 300paKCHb Ta BiTHOBICHHS
IHIIUX TUMIB JaHuX [2].

GAN mnparifoe 3a HACTYITHOIO CXEMOIO: T€HEPAaTOp OTPUMYE BHUIIAIKOBE YHCIIO
Ta (GopMye 300pakCHHS, 3TCHCPOBAHE 300paKECHHS  HAJCHIAETBCA Y
JUCKPUMIHATOP 13 MOTOKOM 300paKeHb, B3ATHX 13 (akTHYHOro HaOOpy HaHHUX;
TUCKpUMIHATOp TpHiiMae SK peaibHi, Tak 1 miapoOJeHi 300pakeHHS 1 TIOBEpTae
fimoBipHOCTI uymcna Bix 0 mo 1 (1 imenTHdikye cnpaBxHe 300pakeHHs, a 0 Hi)

(puc.2).

Bual Cliia e b
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'
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Pucynok 2 — YHiBepcanbauii anroputm podotu GAN

TakuM YHMHOM Ma€eMO MOABIIHUI LUKIJI 3BOPOTHOTO 3B’SI3KY: IUCKPHMIiHATOD
nepebyBae y IHKII i3 JOCTOBIpHHMH 300pa)KCHHAMH; TEHEepaTop mepedyBae y
UK pa3oM i3 auckpuMiHaTopoM. Jlami HaBemeHo mpukian mepexi GAN, sxa

BUKOPUCTOBY€E AUCKPUMIHATOP Ta TEHEpaTOp:

import pandas as pd

import os

from keras.optimizers import Adam

df celeb = pd.read csv(‘list attr celeba.csv’)

TOTAL SAMPLES = df celeb.shape[0]

SPATIAL DIM = 64

LATENT DIM GAN = 100

FILTER SIZE = 5

NET CAPACITY = 16

BATCH SIZE GAN = 32

PROGRESS INTERVAL = 80

ROOT _DIR = ‘visualization’

if not os.path.isdir (ROOT_DIR): os.mkdir (ROOT_DIR)

def construct models (verbose=False) :

discriminator = build discriminator (NET CAPACITY, SPATIAL DIM,
FILTER SIZE)

discriminator.compile (loss=‘binary crossentropy’,

optimizer=Adam (1lr=0.0002), metrics=[‘mae’])
generator = build generator (NET CAPACITY, FILTER SIZE,
LATENT DIM GAN)
### DCGAN
gan = Sequenti al ()

gan.add (generator)
gan.add(discriminator)
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discriminator.trainable = False
gan.compile (loss=‘binary crossentropy’,
optimizer=Adam (1lr=0.0002), metrics=[‘mae’])
if verbose:
generator.summary ()
discriminator.summary ()
gan.summary ()
return generator, discriminator, gan
generator celeb, discriminator celeb, gan celeb =
construct models (verbose=True)

Meperka TUCKPUMIHATOPIB € CTAHAAPTHOIO 3TOPTKOBOIO MEPEXKEIO, SIKa MOXKE
KIacu(ikyBaTH 300pa)XeHHS 3a IOTIOMOT0I0 OIHOMHOTO Kiiacu(ikaTopa (aaropurm
MaIlIMHHOTO HAaBYaHHS, 10 BHKOPUCTOBYETHCS M BHUPIMICHHA  3amadi
kinacuikamii Ta Mparroe 3 TBOMa MOXIIMBUMHE BapiaHTaMH KJIAaCiB: MIO3UTHBHUAM 1
HETaTHUBHUM ), IKHI PO3IMi3HAae 300pakeHHs K peabHi a0 K miapooky [3].

Deep Convolutional GAN € HEHpOHHOIO Mepexkero, sKa TexK
BUKOPHCTOBYETHCS JUIs TeHepallii 300pakeHb 3a JOIOMOT00 INTIMO0KOT0 HaBYaHHSI.
BoHa  BUKOpPHCTOBYe  3rOpTKOBI  HEHPOHHI  Mepexi Uil  OTPUMaHHs
(yHKIIOHAIBHUX TapameTpiB 300paxeHHs. KokeH map y Mepexi MiCTHTh
3rOpTKOBHH 1map, map HopMaiizauii Ta map aktusauii. ['eHepaTnBHa Mepexa
BUKOPDHCTOBYE TpPAHCIIOHOBaHI 3rOPTKOBI INApW Uil CTBOPEHHS 300paKeHb.
DCGAN mMoxe reHepyBaTH 300pakeHHS 3 BHCOKOIO PO3AUIHHOIO 3[JaTHICTIO Ta
BHCOKOIO SIKICTIO, II¢ pOOHTH i KOPHUCHOIO AJISI 3aCTOCYBaHHS y pi3HHX cdepax,
BKITIOYAIOYN KOMIT FOTEPHUH 3ip, MEIWYHY MiarHOCTHUKY Ta IrpoBYy IHAYCTpiro.
Opniero 3 ocHoBHUX nepeBar DCGAN € Te, mo BiHa MOXE T€HEpyBaTH HOBI
300pakeHHsT 0e3 HEOOXITHOCTI MaTH JOCTYN 1O BEIHKOi KITBKOCTI pealbHHUX
nmaaux [2]. Ogaak GAN He mo30aBieHa HenolikiB. BoHa Moxke cTpaXkmaT Bif
mpo0JIeM 13 TeHepyBaHHAM HENPUPOIHUX 00’ €KTIB Ta TCHACHIIIT 10 TEpeHABYAHHS.
Kpim Toro, GAN Moske OyTH 4yTJHBHM J0 BHOOpY rineprnapaMeTpiB i BUMaraTu
BEJIMKOI KIIBKOCTI TAaHMX JJIsl HABUYAHHSI.

BucHoBOK. Y X0i JOCIIDKEHHS PO3IVISIHYTO MOXJIMBOCTI Ta OOMEXEHHS,
MOB’si3aHi 3 BHKOpHCTaHHAM rmoOokux 3roptkoBux GAN (DCGAN) B 3agauax
reHepailiii 300pa)keHp Ha MPUKJIAl PyKOMMCHUX 4ncen 3 Habopy nanux MNIST rta
copMOBaHe MpOCTe MOSICHEHHSA ix pobotu. B mimomy, GAN € mOTyXKHUM
IHCTPYMEHTOM IIJIsl TeHepallii HOBUX JaHHX 1 PO3BUTKY MAIIMHHOTO HAaBYAHHS.

CIIUCOK BUKOPUCTAHOI JIITEPATYPH
1. Foster D. Generative deep learning: teaching machines to paint, write,
compose, and play. — O’Reilly Media, 2019. — 303 p.
2. Radford A. Unsupervised representation learning with deep convolutional
generative adversarial networks /A. Radford, L. Metz, S. Chintala //arXiv preprint
arXiv:1511.06434. — 2015.
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3. Bengio Y. Deep learning / Y. Bengio, I. Goodfellow, A. Courville. —
Cambridge, MA, USA: MIT Press, 2017. — T. 1. — 686 p.
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PO3POEKA 3D-MOJIEJEM JJ151 PEKJIAMHA TOBAPIB

Jns Toro mo6 Oi3HeC 3aTUIIaBCs KOHKYPEHTO CIIPOMOXKHHM B CYYacCHOMY
IUPPOBOMY CBiTi, HCOOXITHO IHTErpyBaTH TPEHIOBI TEXHOJIOTIi Ta MapKETHHIOBI
ctpaterii. OMHUM 13 HOBUX HampsAMKiB € 3D-MapKeTHHT, KU POOHUTH CTaBKy Ha
TPUBUMIPHY Bi3yaji3allil0 MpPOAYKTYy, L0 JONOMAara€ MPUBEPHYTH Ta yTPUMaTu
yBary crokuBada. 3a3BH4ail Lie 3abesneuyerbcs TexHonorismu AR/VR, 360-
photo, 3D-ormsa.

Po3risiHeMo fetanpHile MPUHOKI POOOTH TeXHOJOTiH 3D-MapKkeTHHTY.

VR/AR wMapkeTuHr — 1€ CcTpareris MapKeTHHTY, sSKa BHKOPHCTOBYE
TEXHOJIOTIT BipTyaJllbHOI Ta NONOBHEeHOI peajibHocTi [1]. BipTyanbHa peanbHIicTh
CTBOPIOE PEANICTUYHY CHUMYJLILII0 OTOYYIOUOTO CEpelOBHIIA, sKa B3aEMOIIE 3
HOYYTTAMH 30py Ta ciyxy. OTpHUMaTH JOCTYI IO BipTyaJbHOTO CBIiTY MOXKHA 3a
JIOTIOMOTOI0 ~ CHeHiaJbHUX OKYJSIpiB  a0o MoOuTbHOTO gomatky. VR/AR
CEepelIoBHILIE pearye Ha IepeMillleHHS KOpUCTyBaya, IO JJO3BOJISIE JOKIAIHO
PO3AMBHTHCH TOBap 3 ycix 6okiB. Ha pucyHKy 1 HaBeeHO NPHKIIa] BUKOPUCTAHHS
AR TexHOJIOTIT IS MPOAAXKy TOBapiB.

Pucynok 1 — Ilpuknan Buxopuctanas AR texnomorii (MoOinpHNUH noTaTok) [1].
Texnomnorist 3D-ornmsaay e TpuBHUMipHa Bizyasizallisi TOBapy 3 JOKIATHUM
OIMMCOM YCiX Horo jeranei. 3a JIOMOMOIOIO JJaHOI TEXHOJIOTII KOPHUCTYBa4 MOKE
PO3IMBHUTHCH TOBap Mix OyAb-SIKUM KyTOM, OTpuMatd iHdopmanio mpo
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KOMITOHEHTH Ta JIeTajll TOBapy, TaKOX MOXIIMBO YBIMKHYTH PEXHM «IIPO30pPOTr0O
KOPIIyCy», IO J03BOJISE MOOAYUTH SIK HMPHUCTPIi BIAIITOBAHO 3cepenuHu. 3D-ormsin
JorioMarae 30UIBIINTH KOHBEPCI0 Ta MpPOAAXi, CKOPOYYe KUIBKICTh MOBEPHEHb
ToBapiB. CrioctepexxeHHss kommnanii LG 10BOASATh, 110 3 MOSBOIO JAHOI TEXHOJIOTIT
MiJBUIIIIIACE BIIBIYBaHICTh IX caiiTy Ta cepenHiil 4ac mepeOyBaHHS Ha CTOpIHII
TOBapy.

[Hmoro nomynsapHoro TexHojorieo € 360-photo [2]. B manomy metomi mms
TPUBHUMIPHO]I Bi3yai3allii ToBapy BHKOPHUCTOBYETHCS IMaHOpamMHe (OTO 3 orsimom
Ha 360 TpaxmyciB, O CTBOPIOE 1TF03if0 00’ eMHOTO 300pakeHHs. HaitgacTime 1ei
METOJ] BHKOPHCTOBYIOTh PO3APIOHI TOPTOBI MaWJaHYMKH, IHTEPHET Mara3uHH
MeOITiB Ta aBTOMOOLITIB.

Gokden YWrench

AVAVAVAVAVii

a — iro3ist 3D mozeni, 6 — maHopamHe (OTO
Pucynok 2 — IIpuniun po6otu texHomnorii 360-photo.

3D-mapkeTHHT € HOBHM Ta eQEKTHBHHM 3aco00M [Uis  peaiisariil
MapKeTHHTOBUX 33Jay. BiH jomomarae MiIBUIIMTH CTYNiHb 3aly4eHHS Ta
YTpUMaHHsA KOPHUCTyBada 3a paxyHOK Oimemoi imepcuBHOCTI. OcoOnmBy
AKTyaIBHICTh 151 TEXHOJIOTIs OTpUMaia B YMOBAX MaHAEMil, KOJIM OHJIaHH NOKYIKH
HaOynmu HaiOiLIpmoi momyssipHOCTI. Takoxk 1e 3a0e3medye MOMIIUBICTD JIFOJISIM 3
OCOONMMBHMH TOTpeOAMHU [ETaNbHINIE PO3IUBUTHCH TOBap, HE BIIBIAYIOUH
Mmara3uH. ToMy KUIbKiCTh KOMMNaHiH, ki BUKOpHCTOBYIOTH 3D y cdepi nmponaxk
OyJie TUTbKH 3pOCTaTH.
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2.360 Degree Product Photography [Enextponnmii pecypc]. — Pexum
JIOCTYIIY: https://www.clippingtimes.com/360-degree-product-
photography/?ref=wiki
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AJITOPUTM CEMAHTHYHOTI'O IOIIYKY

OnHi€lo 3 TOJOBHHUX MPOOJIEM y BUKOPHCTaHHI LIHHOCTI TEKCTOBUX JaHUX €
HECTPYKTypOBaHicTh npupojHoi MoBu. Lleit ¢opmar naHux mae ceHc aisl Hac,
JIFO/ICeH, ajie WOro Ay)Ke CKIaJIHO 0OpOOJsSTH aBTOMAaTH30BaHUM crocodoM. OnHak,
HE3BAXKAIOUH Ha 110 mpobyiemy, mpubnu3no 80-90% naHuWX HA MiAIPUEMCTBI €
TekcToM. Came TyT 3 SIBISIETHCS IHPOPMAIIMHUHA MOIIYK, 1 30KpeMa CeMaHTHYHHUN
MOIIYK, SKUA € came Tiero ramy33to NLP (oOpoOka mpupomHoi MOBH), sKa
CIpsSIMOBaHA Ha BUPIMICHHSA ITi€]l TPOOIEMH.

CeMaHTHYHHN TIONTYK — II¢ TEXHIiKa MOIIYKY iH(popMarlii, sika 30cepemkeHa
Ha pO3yMiHHI KOHTEKCTY Ta 3HAUYCHHS 3aIHTIiB KOPUCTYBaya Ta BMICTY JOKYMCHTIB
JUIT HaJaHHA BIATIOBIIHMX pE3yNbTATiB MOMIYKY. AJTOPUTM CEMAaHTHYHOTO
NOMIYKY BHKOpUCTOBye Meroau NLP, Taki sk MallMHHE HaBYaHHS, TIIHOOKE
HAaBYaHHS Ta OHTOJIOTIi JJIs BWIYYEHHs M aHalli3y CEeMaHTHUYHHX 3B SI3KIB MiX
CJIOBaMH Ta MOHSATTSAMH.

AJITOPUTM PO3NOYMHAETHCS 3 IOINEPEHbOI OOPOOKH TEKCTY JOKYMEHTIB 1
3alUTy KOPUCTYBaya, 10 BKIIIOYAE TOKEHI3allil0, OCHOBHY YaCTHHY Ta BHIAJICHHS
cron-ciosa. [TotimM BiH izeHTH(IKye CyTHOCTI Ta KOHUEMNLil, 3rajiani B 3amMTi, 1
3icTaBisg€e IX i3 BIAMOBIZHAMH CYTHOCTSMH Ta KOHIICHIISIMH B JOKYMEHTaX 3a
JIOTIOMOTOI0 PI3HUX METOMIB, TaKWX SIK PO3Ii3HABAaHHS IMEHOBAHUX CYTHOCTEH
(NER), reryBanns yactiau Mosu (POS) i MmapkyBanHst cemanTnaHoi poii (SRL).

HacTymHuM KpOKOM alropuTM I'eHepye CeMaHTHYHE MPEACTaBICHHS 3alluTy
Ta JIOKyMEHTIB, sIke ()IKCye 3MiCT i KOHTEKCT TekcTy. Lle MoskHa 3pobutn 3a
JIOTIOMOTOI0 TaKMX METOJIB, SK TNpPUXOBaHWN ceMaHTHuHHiA aHamiz (LSA),
npuxoBaHuid posmonin Hipixime (LDA) i HelipoHHI Mepexi, Taki SIK 3rOpTOYHI
HeriporHi Mepesxi (CNN) i pexypentHi HeliponHi Mepexi (RNN).

OcraHHi#l eranm Iie paHEXYBaHHsS JIOKYMEHTIB Ha OCHOBI IX CEMaHTHUYHOI
MOAIOHOCTI IO 3aNUTy KOPHUCTyBaya Ta MPEICTABICHHS KOPUCTYBAaYeBl pe3yIbTaTH
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3 HafBUIUM pedTuHroM. lle pamkyBaHHS MOXHA 3pOOHTH 3a JOMTOMOTOI0 PI3HUX
METOJIIB, Cepel SKUX KOCUHYC MOAi0HOCTI, moaionocTi XKakkapa Ta BM25.
3arayoMm, ajiropuTM CEMaHTHUYHOTO MONIYKY — IIe CKJIaIHHUI MPOIeC, SKUN
BKJIIOYA€E Kigbka MeroxiB NLP 1 Mojeneid MalIMHHOIO HaBUYaHHS, I[00 HagaTH
KOPHCTYBA4eBi TOYHI Ta PEJICBAHTHI PE3yJIbTATH MOIIYKY.
HepmomikaMn ceMaHTHYHOTO TIOMIYKY€ T, IO BiH IOCUTH IOBUIBHUH 1
BHMarac BEJIMKUX 00YKCIIEHb.
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Ueryn. rp. KHT-612m HY «3anopisbka momiTexHika»

2 kaHJ1. TeXH. HayK, goll. HY «3anopisbka nosiTexHika»

JOCJIKEHHS CXEM 3I'OPTKOBOI'O KOJAYBAHHA

BOyznoBaHi cucTeMH SIBISAIOTH COOOI0 BaXKJIMBI CKJIAJIOBI YaCTUHU CYYaCHHX
NPUCTPOIB Ta 3a3BUYall NPU3HAYEHI JUIsl BUKOHAHHS MEBHOT OOMEXEHOT KIJIBKOCTI
¢yHkuiit. O0unCIIOBaIbHUI NpOLIEC 3AIHCHIOETHCS allapaTHUMHK Ta MPOTPaMHHUM
3acobamu. Pi3HOMaHITHICTH BapiaHTiB peaiizauii BOysoBaHOi cucremu OyBae Iy-
K€ IIHPOKOI0. BigmoBinHO, akTyaJbHHM CTa€ MHUTaHHSA KOMIIAKTHOTO PO3TAIlly-
BaHHS JIOTIYHHX CXeM (YHKI[IOHAJbHUX OJIOKIB BOYIOBaHOI CHCTEMH B MEKax
wromi kpucraiga [IJIIC. UM xoMmakTHime po3MimieHa BOyJOBaHa cHcTeMa Ha
KPHCTAi, TUM JIIIIIe OCHOBHI XapaKTepUCTHUKH, 30KpeMa, TopiOHa TuToma KprucTa-
Ja, a 1€ Be/ie /10 3MEHIICHHS Yacy NOMINPEHHS CUTHATY Ta CHOXKHBAHOI eHeprii.

3ropTKOBH KOJI BUKOPHCTOBYETHCS JJIsl KOPEKTYBaHHsI MOMUIIOK. SIKIIO mpu
nepeAayi y KaHamax 3B’SI3Ky 3TOPTKOBOTO KOAY 3 SIBIAIOTHCS IOMHJIKH, TO IPH
JIeKOlyBaHHI MOXKHA OTPHMATH BHXIJHY KOPEKTHY HOCIiIOBHICTh OiT. Lle mocsira-
€ThCS 3aBJSIKU HAJJIUIIIKOBOCTI TIPH KOJIyBaHHI 3ropTKOBOrO Koy [1].

J1nst nexoyBaHHS 3rOPTKOBOI'O KOJIy BUKOPUCTOBYETHCS, 30KpeMa, allrOPUTM
Bitep06i. Buxinui GiTh 3ropTkoBOpro koay (GpopMylThCS Ha OCHOBI HONEPEIHIX
0iT. 3aBIsKH 3aNeKHOCTI OIT 3aTOPTKOBOTO KOJIY BiI MmormepenHix OiT, € 3mora
KOPEKTY-BaTH AE€KOJIOBaHI OiTH 3rOpPTKOBOTO KOAY 3a JOTIOMOTOI0 METPHK.

OO0’eKTOM JaHOTO JOCIIJDKEHHS € IMPOEKTYBaHHS CXeM Jekojepy Bitepbi y
6aszuci FPGA. Mera npoekTyBaHHS — po3poouTH Jiekoaep BitepOi pisHuMu mMero-
JlaMH, TPOTECTYBAaTH PO3POOJIEHI CXEMH, IPOaHali3yBaTh pe3yjbTaTH TECTyBaHb
Ta MOPIBHATH iX.

MopentoBaHHsS Ta TECTYBaHHS CHHTE30BAHUX CXEM JEKOJEepiB 3MiiCHIOBaA-
nocek y IDE Quartus II. O6panumu 3acobamu Oyiio peani3oBaHO TPH Pi3HI CTPYK-
TypHu JCKONEpY, a caMe: a) CTPYKTypa, sika peajlizye METOH i3 3HAaXOJDKCHHIM
JIEKOI0BAHUX TOCIIJOBHOCTEH OiTiB B Mpolieci AeKoyBaHHs 0e3 3BOPOTHOTO Tpa-
CYBaHHS IIIAXy HaMEHIIOi MEeTpUKH; 0) CTPYKTypa, fKa peainizye Merof i3 30e-
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PEXKEHHSIM KOJIiB T'JIOK Ta 3BOPOTHIM TPaCyBaHHSM IUISIXY HalMEHIIOT METPUKH Ha
OCHOBI IMX KoAiB 0e3 GyiokiB BHyTpimHboI nmam’siti (EMB) kpuctany FPGA; B)
CTPYKTYpa, sIKa peaiizye MeTo/l i3 30epeKeHHsIM KO/IIB T1JIOK Ta 3BOPOTHIM Tpacy-
BaHHSM [UISIXY HaMEHIIOI METPHUKHU Ha OCHOBI IIMX KOJIB 3 OJ0KaMy BHYTPIIIHBOT
mam’siti.

[Tepmra cTpykTypa Oyia BUKOHAHA B OJHOMY OJIOIN, 3aBISKH YOMY KUTbKiCTh
BUKOPHCTAHHMX IIiHIB TIOBMHHAa OyTH MiHIMaJdbHa, ajl¢é BHKOPHCTOBYIOTHCS
MIPOMIXKHI KOMIPKH TTaM’sITi JJI1 THMYAcOBOTO 30epiraHHs METPHUK Ta JEKOJIOBAHUX
0iT, 110 MiABUINYE KiTbKICTH BHKOPHUCTOBYBAaHUX pericTpiB. Jlpyra cTpykrypa Oyma
BHKO-HaHa Ha  C€JICMCHTApHUX  KOMOIHAIIHMX  cXemax  (JIIYMIbHUKAX,
MYJIBTHUIUIEKCO-paxX, KoMmmaparopax i T. 1.), IO 3BHYAMHO MiABWILYE KUIBKICTHh
MiHIB, alle He Ma€ JI0JaTKOBHUX PETICTPIB ISl MPOMIKHOTO 30epiraHHs METpPHUK Ta
JICKOJTOBaHUX OIT, 3aMICTh I[bOT0 30€piraroThCcsl KOIHU TJIOK HA OCHOBI METPHK, IO
notpedye MeHie perictpiB. Xou uisi 30epiraHHsS METPUK Y HApYTid CTPYKTYypi
MOTPIOHO MEHIIE PEric-TPiB HK y MEpILIii, aje pericTpu BUKOPUCTOBYIOTHCS 1 B
IHIIMX YacTHHAX CXeMH, TOMY 4Yd Oyzae ix 3arajom OuIbllie YW MEHIIE HIK Yy
HepIliil CTPYKTypi, NOKaXyTh Pe3yIbTaTH TECTYBaHb.

3aBsSIKK TOMY, 110 APYra CTPYKTypa peaizoBaHa Ha BiJIOKpEMIICHHX KOMOi-
HaIifHUX OJ0Kax, TO OJIOK 30epiraHHs KOJIB TiJIOK, IKAH peali30BaHUN Ha pO3I0-
JJICHHX pecypcax, MOYKHA 3aMIiHUTH Ha OJIOK BOYIOBaHOI HaMm’ATi, y SKOMY Oy-
IyTh 30epiraTicst KOAM TUIOK, IO 3MEHIIYE KUTBKICTh PEricTpiB Ta pO3MOIUICHIX
pecypcis. e i 6yzae TpeTs cTpykTypa AEKOAEpY.

BukoHaHO MOPIBHSHHSA TPHOX CTPYKTYP IEKOJEPIB 32 KPUTEPIEM KUIBKOCTI
BUKOPHCTaHUX PO3MOAUICHUX PECYPCIB KpHCTaly, Ta 32 KPHUTEPIEM KOMIIAKTHOT
tomoJorii cxemu. L{i kputepii oOpaHi 3 METOIO 3BIIBHUTH MiCIle HA KPHCTAJl JUIst
po3TanyBaHHs IHIIMX (YHKI[IOHATBHUX OJIOKIB CKJIAAHOT BOYIOBAHOT CUCTEMH.

Pe3ynbraTi eKcriepuMeHTIB HaBeZeHi Ha puc. 1.

PucyHoxk 1 — Pe3ynpraTti ekcriepiMeHTiB
[NopiBHIOIOYH CTPYKTYypH, MOXHA 3pOOHUTH BHUCHOBKH MIOJIO0 €(EKTUBHOCTI
JIOCIIKeHNX cTpyKTyp. OTXe, Apyra cTpyKTypa norpedye Oiiblie pecypciB, HK
nepiua CTpykrypa. TpeTst CTpyKTypa, X0d i Mae HalKpamli HOKa3HUKH Y KUIBKOCTI
BUKOPHCTaHUX DETiCTpiB, aje BUKOPUCTOBYE BOyZOBaHI OJOKM mam’sTi. MoxkHa
3poOUTH BUCHOBOK, IO MEPINa CTPYKTypa Bce K Oyie KpauriM BHOOPOM MOPiBHSHO
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3 IHIIMMH CTPYKTYypaMH, OCKIIbKM BHKOPHCTOBYE 3HAYHO MEHIIC PO3MOIITCHUX
pecypciB Ta MiHiB.
CIIMCOK BUKOPUCTAHOI JIITEPATYPH
1. Signal processing & simulation newsletter [ Enekrponnmii pecypc] —
Pexum JIOCTYILY: http://complextoreal.com/wp-content/uploads/2018/09/
convolutional-codes.pdf.
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CUCTEMA MAIIMHHOTI O MEPEKJAY 3 OTHIETI MOBU
BHUCOKOT'O PIBHSI HA THIITY

Mertoro Hamoi poOOTH € CHpPOIIEHHS PO3pOOKH MYJIBTHILIAT(HOPMIICHIX
3aCTOCYHKIB 3a JIONIOMOTOI0 BHKOPHUCTAaHHA CHCTEMH MAIIMHHOTO IIEpeKiany 3
OIIHi€T MOBHM BHICOKOTO PIiBHS Ha iHIIY, TaKy CHCTEMYy Ha3BEMO TPAaHCKOMMILUIATOP.
TparckoMIIATOp MpHUMae KO MPOTpaMy, HAMHCAaHOI Ha MOBI MMPOTPaMyBaHHS B
SAKOCTI BXITHHX NAHUX | BUKOHY€ €KBIBaJICHTHHI BHUXINHWH KOJ HA iHIIH MOBI
nporpamyBaHHsA. HaBeneMo BHMOTM [0 CHCTEMH MAIIMHHOTO —TIEPEKIamy:
MPOCTOTAa Ta 3PYYHICTh BHKOPHCTAHHs, KOPEKTHICTh MEpPEKIany 3 MiHIMAIbHUM
BTPYYaHHSM JIIOJMHKM, MOJMIIMBICTh PO3MIMPIOBATH (DYyHKLIOHAN Ha IHIII MOBH
NpOrpaMyBaHHs, NOCTAaTHIM pIBeHb IIBWAKONIl, NMPUUHATHUA pPIBEHb BUMOT 0
arapaTHUX PECypCiB.

OxpiM TOTO sl TPOIECY PO3POOKU MYJIBTHUILIATPOPMEHUX 3aCTOCYHKIB €
0CO0JIMBI BUMOTH, SIK TO:

— MOXITUBICTh POOOTH CHCTEMH Ha Pi3HHX IIIaT(opMax — OCKITBKA PO3po0Ka
TaKUX 3aCTOCYHKIB 3a3BHYail BeleThCA Ha 0araThbOX OMNEpPAIliHUX CHCTEMax —
Linux, Windows, Mac OS X

— MOJIHBICTh «0O€3MIOBHOI» IHTETpaIlii 3 iICHYIOYMM KOJOM — HETIPHUITYCTAMO
mo0 cHucTeMa TPAaHCKOMIULAIIT Tepe3amucana abo SKOCh 3MiHHJIA BasKIIHBI
YACTHHH BXKE ICHYIOUOTO KOy PO3pPOOJICHOTO IHKEHEpaMH;

— MOXIIMBICTb JIBOHaIpaBJieHOT TpaHCALil, TOOTO 3 MOBU A Ha MoBYy b, a
noTiM 3 MoBHU b Ha MOBY A;

— MOXJIMBICTh MacIITa0yBaHHS Ta iTepaTUBHOT KOMIUIALIT — 3 4acOM KO/I0Ba
0a3a 3pocTae Ta MPOIEC TPAHCKOMIIUIALII MOXe 3aiiMaTé 3HAYHHMU dYac, 1100
YHUKHYTH mpoOieM B MalOyTHbOMY NOTpPIOHO BpaxyBaTd MOXIJIMBICTh
PO3IIOINIEHOr0 3aITyCKy CHCTEMH Ha PIi3HMX KOMIT'IOTEPHHUX CHUCTEMax 3B’S3aHUX
MEpEeKero.

HemosximmBo 6e3nocepeHpo 3poOHMTH TEpekia 3 OHiEl MOBM Ha iHIIYy Ta
OTpHUMAaTH pe3yJbTYIOUHH NPalIOI0YUH KOJ, TaK SIK Pi3HI MOBH IIPOTrpaMyBaHHS
MaroTh Pi3HY CTPYKTYpY HPOEKTIB Ta HAalOBHEHHS (aililiB 3 MPOrpaMHUM KOJIOM.
Tomy neit npouec Mae BigOyBaTHCh ITOETAITHO Ta HABEJECHO HAa PUCYHKY 1.

Criouatky BinOyBaeThCsi 00poOKa MOYaTKOBOTO KOy HA MOBI BUCOKOTO PiBHS
Ta TEHEPYEThCSA HOTo ONFC HAa METaMOBi 32 JOTIOMOTOI0 HEHpOHHOI Mepexi. [1oTim
(dhopmyeThcsi aOCTpaKTHE CHHTAKCHYHE JEPEBO 3 OMHCY Ha MeTaMoBi. BoHo mae
HACTYNHY i€papXil0 pPiBHIB: MPOCTiIp iMEH; piBeHBb KIaciB, iHTepdeiciB; piBeHb
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METOJIIB Ta TOJIiB; PiBEHb apIyMEHTIB Ta JIOT1KH. JI1s1 HaBUaHHS HEWPOHHOI Mepexi
MoxkHa Bukopuctatu Project CodeNet Big IBM.

Koy i woni secoEnnn

i i weTamonl E_'I 0K
_ KOZOreHepanii

AbcTpaETH:

CHITTEECH 52 e

o _ _

B nepenipioE Ta

=l =

__.,-r-"'-‘_ e '“m._

b inrrerpanil
(=) A

Pucynox 1 — Jliarpama po60TH CHCTEMH MAIIMHHOTO MepeKIamLy

Hani 3a mnpaBuiaMu NOTPIOHOT MOBM BHCOKOTO DIiBHSI BiOyBaeThCs
TpaHCIsLis Ta MOoOyIoBa BUXIJHOTO JiepeBa po300Opy, sIKE Mae HACTYIHI PIBHI:
po36uTTs Ha (aiinu, piBeHb IPOCTOPIB IMEH, KJIacu Ta iHTepdeicH, piBeHb METOIIB
Ta MOJIiB; PIBEHb apIyMEHTIB Ta JIOTIKH.

[NepeBipka Ta KOpUTyBaHHS pe3yJIbTaTiB JOINOMAarae 3 KOKHHM Pa3oM Bce
Kpamie oOydyaTH HEHpPOHHY MeEpexy Ta MOJIMIIyBaTH pPE3yJbTaTH MAIIHHHOTO
nepeksany Kouy.

Ha ocranHpoMy etari BinOyBaeThcst TOOY/10Ba BUXIHOTO KOAY 32 BHXITHUM
CHHTaKCHYHUM JIepeBOM Ta 3amuc Horo B ¢aitnmn. Hac nikaBUTE MOXIHMBICTH
reHeparii BUXiJIHOTO ONKCY Ha KiIbKAa MOB BUCOKOTO PiBHS JJIsI aBTOMAaTH3alii Ta
CIPOIIEHHS HANMCAaHHA 3aCTOCYHKIB Ui pi3HUX Iuatdopm. biok iHTerpamii 3
ICHYIOYMM KOJOM MAa€ aBTOMAaTHYHO abo mpu MiHIMaIBHOMY BTpy4YaHHI
MPOTPaMICTiB JOAABAaTH 3TEHEPOBAHUM KOJ B ICHYIOWI 4YacTHHH NpOekTy. Llei
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¢yHKIiOHaN ©0a3yeTbcss HA MOMIIMBOCTSX PO3MOJUICHOT CHCTEMH KepyBaHHS
BepcisiMu (aiiiiB Ta crijbHOT podotu Git.
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JIOKAJIbHUM YA XMAPHUM CEPBEPU

Ha ceoromgmi TepMmiH  «cepBep» y KOMIT'IOTEpHIH TEPMIHOJIOTII MOXe
CTOCYBAaTHCSI OKPEMOTO KOMIT IOT€pa 4M NpOTrpaMu. ['0JIOBHOIO O3HAKOK B 000X
BUMAJKaX € 3JaTHICTp MAaIIMHW YW MPOTPaMH IIEPEBAXHY KUIBKICTH dYacy
MpaIfoBaTH aBTOHOMHO, 0€3 BTPYYaHHs JIIOAMHH, pearylodd Ha 30BHIIIHI mMOJil
BIAMOBITHO O BCTaHOBIEHOTO HporpamHoro 3abesmnedeHHs [1]. Buxopucranns
CepBepiB 3HAYHO CIIPOIILY€E poOOUi MPOLECH, EKOHOMHTh Yac Ta KOLITH, IiIBUIIYE
piBeHb Oe3neku. HaiimomupeHimuMu Ha JaHUN 4Yac € HACTYIMHI THIH CEPBEPIB:
JOKIbHUNA Ta XMapHHUi [2]. MeTowo AOCHIKEHHS € TPOBEACHHS MOPIBHIHHS
HaBEJICHUX THUIIB CEpBEPIB, BU3HAUEHHS IX XapaKTEPUCTHK Ta 3[IHCHEHHS OI[IHKH
nepeBar i HeIOJIKIB JJIs JIOKAJBHUX Ta XMapHUX cucteM. OO’ €KTOM TOCIIPKEHHS
€ TIOpIBHSAHHA (PYHKIIOHATHHOCTI JOKATBHAX Ta XMapHHUX cepBepiB. [Ipeamerom €
METOAM, IHCTPYMEHTAIbHI Ta TporpaMHi 3acobu, sAKki  3a0e3medyroTh
(yHKIIOHANBHICTE IMX cepBepiB. Po3MIssHEMO BIAMOBINHI THIH CEpBEpiB Ta
MpOaHaJi3yeMO MOXKJIMBICTh BUKOPHCTaHHS KOXXHOTO. JIoKansHuiA cepsep - Habip
MPOTPaMHOTO 3a0e3MeueHHss Ta TEXHIYHUX 3aco0iB. BiH posMimiyerbes Ha
Teputopii 00’ekTa, BUKOHYe (yHKLIi cepBepa, SIKMH Ipalioe Ha JIOKAILHOMY
npuctpoi abo B JIOKaJIBHIM Mepexi Hporo o00’ekta 1 Kepye Bcima iforo
ajMiHicTpaTuBHUMHK nipouiecamu (puc.l). Ilpu npoMy oOMIH JaHUMHM Ta IHIIOIO
iHpopMallier0 MK KIHIEBUMH IPHUCTPOSIMH BiIOYBaeThCS uepe3 JIOKAIbHY
MEpPEexy.

Capagp

Pucynok 1 — JlokansHuU# cepsep
XMapHUH cepBep € MOCIYyrol Ha 0a3i XMapHHX TEXHOJIOTiH, siKa J03BOJIIE
KOpPHCTYBaTHCh CHCTEMaMM KoMmmaHii-niposaiinepa (puc.2). [lani 30epiratotecsi Ha
MPUCTPOSIX 30BHIMIHBOTO MOCTaYaIbHUKA ITOCIYT, IKHHA aqMIHICTPY€E i 0OCITYyTOBYE
BCE arapaTHe, porpaMHe 3a0e3ledeHHs Ta iHIIy JONOMDKHY iH(QPacTpyKTypy B
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LEeHTpax o0poOKM JaHuX. Bee 1e «BipTyamizyeThCs», a KOPUCTYBad OTPUMYE TOM
pecypc sKuit noTpiOeH I BAKOHaHHS 3aBaaHH [3].

|

T
Pucynok 2 — XmapHuii cepsep

ITpu po3rnszai mepeBar Ta HEJOJMIKIB BUKOPHCTAHHS JIOKAJbHUX Ta XMapHHUX
CHCTEM y MepIly 4Yepry MOTpiOHO 3BEpHYTH yBary Ha ILiHy oOciyroByBanHs. Ha
KOPOTKOYAacHY NEpCIIEKTHBY BCTAaHOBIIOBATU JIOKAJbHY CHCTEMY JIOPOTO uepe3
IiHy OOJamHaHHS, KOMIUIEKTYIOUMX, OOCIYyroByBaHHS Ta IPOrPaMHOro
3abe3neueHHs. Ha mpoTuBary — xmMapHa cucreMa He NMoTpedye BEJIMKHUX BKIIA/ICHb,
NoTpiOHA TIJABKM oOIUlaTa mpoBaiaepy. Bcio pobory i3 00ciIyroByBaHHS,
3a0e3MeveHHs MOTY)XKHOCTI cepBepa, OE3NMeKd Ta aKTyaJIbHOCTI HPOrpaMHOTO
3abe3mnedeHHs BiH Oepe Ha cebe.

Takok BBaKA€THCS, IO NP BUKOPHUCTAHHS JIOKAIBHOIO CXOBHINA
iHpopMarisg, ska 30epira€Tecs, € OUIBII 3aXHIIECHO Ta KOHTPOJIHOBAHOIO,
OCKIJIBKH JI0 NPOIIECY HE 3aJIy4aeThCs CTOPOHHIM MOCTAa4albHUK MOCIYT 1 IOCTyI
o cxoBmIa oOMexxkeHuit [3,4]. Ane Bce me morpeOye rapHOI cUCTeMH Oe3IeKH,
TOMY 3HAQIOOJIAThCS IHCTPYMEHTH JUIS CTBOPEHHS IIOTY)XHOTrO OpaHaMmayepa,
mmdpyBaHHs Ta Oe3MEYHOr0 KepyBaHHs JOCTyrnoM. Bce e Bumarae 6arato dacy
Ta rpouei. 3rigHo i3 nporuo3amu Gartner, poGodi MMpolecH, siKi BAKOHYIOTBCS B
3araJbHOJIOCTYIHINA XMapi, 3a3HaBaTUMyYTh Ha 60% MeHiIe npobiieM i3 Ge3nekoro,
HIX Ti, [0 BAKOHYIOTBCSI B TPAJULIHUX EHTPaX OOPOOKH JaHUX.

Ile omuuM ¢akTopoM € HamidHICTH camoi cucremu. JlokanbHa cucrema €
ORI HATIITHOTO 1 HE3aJIe)KHOIO, & XMapHa CHCTEMa MOXKE ITOTPAIUTH Ha TEXHIYHE
o0cITyTOBYBaHHS cepBepa IpoBaiaepoM (TIpU BIACYTHOCTI PE3EPBHOTO cepBepy) i
CHJIbHO 3aJIeXKHTh BiJl MIBUAKOCTI, SIKOCTI 1 B3araji HasBHOCTI MEpexi IHTEpHET.
OkpiM TOro, Yepe3 3aMKHEHICTh CHCTEMH JIOKAJIBHOTO CEpBEpa, JOCTYH 3 Oyab-
SKAX TIPUCTPOIB KPIM THX, SIKi MiJ €IHaHI 10 IIi€] CHCTEMU € HEMOXJIHMBUM. A
XMapHe CXOBHIIE € BIPTyanbHUM 1 (Di3WYHHN MOCTYNl MOKHA OTPUMATH IO BCi€l
iH(dopMmarlii, pu HASIBHOCTI JIUIIIE MiIKII0YeHHS 10 [HTepHeTy [5].

OTxe, 3 mepeBar JOKaJbHOTO CepBEPy MOYKHA BUAUIUTH: MIBHIKICTH JOCTYILY
JI0 JAHWX; HE3AJICKHICTh 1 3aMKHEHICTh CHCTEMH; BIIHOCHY O€3MEeYHIiCTh depes
3aMKHEHY 1HQPaCcTPYKTypy Ta KOHTPOJb 3a JaHUMH. 3 HEJOJIKiB: HEMOXJIHBICTh
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MpaIoBaTH 11032 KOMIIAHIEIO Ta IIBUJIKO 301JIBLIMTH HOTY)XXKHOCTI; BHCOKa IliHa
o0ciyroByBaHHsI Ta 00OnagHaHHA. XMapHUH cepBep Mae€ MepeBaru: pe3epByBaHHS
JIaHUX; JIOCTYIHICTh; SIKICTh OOCIyroByBaHHs Ta Oinblua Oesmeka nanux. Jo
HEJIOJIIKIB MOXXKHA BITHECTH: 3aJICKHICTh BiJ MpoBaiiepa CEpBEPHUX IMOCIYr Ta
IHTEPHETY; PU3UKH XaKepPChKOI aTaky MpH Mepeaadi JaHuX 3 «XMapu» Ha IPHCTPii
[4].

MokHa 3pOOUTH BHCHOBOK, IO OOWIBA THUIH CEPBEPIB € HEJOCKOHAINMH,
TOMY JesKi MiANPHEMCTBA BHKOPHCTOBYIOTh TaK 3BaHWH «TiOpHIHHIDY cepBep B
SKOMY JaHi PO3MOAIAIOTECS MiXK JIOKaJBHAM Ta XMapHUM CEepBEpaMU, [0 HAlAE
MepeBary MpHy BigIaJCHOMY HiAKIIIOYCHHI. AJle TIe € TAPHUM PIMIeHHSAM TUTBKHU IS
Mepexoay Ha XMapHi cepBepH, SKi BiIMIHHO BIOPAIOTHCS 13 OUIBIIICTIO 3ama4. Bee
K TaKM «XMapu» € «HOBUM IHTEPHETOM» 1 3a IPOTHO3aMH, KOpPHOpaTHBHA
MOJNiTHKa «0e3 XMap» € HACTUIBKU K PIIAKICHOI, SIK ChOTOJHI KOMMaHii «0e3
IHTEPHETY».

BucHoBok. 3a pe3ynabTaraMy MPOBEICHOIO JOCHIHKCHHS Ta MOPIBHSIHHS
JIBOX THUIIB CEPBEPiB, MOXXHA 3POOHUTH BHCHOBOK, II0 BHKOPUCTAHHS XMapHOTO
CEepeIOBHINA € ONTHMAIBHUM JJI OpraHi3allii CXOBHII JaHUX. TakokK JOIUILHIM €
KOMOIHOBaHHUH BapiaHT OpraHizalii, SIKHH mependavae iHTErparlio JOKaIbHOTO Ta
XMapHOTO CXOBHUII. B TakoMy BHIIagKy HEIOJIKH JIOKaJbHOT'O CXOBHINA MOMKHA
3MCHIIINTHU 338 PaXyHOK PO3MIMICHHS NESKUX pecypciB B xMmapi. Bubip xmapHOro
cepBicy mis 30epiraHHs MaHWX 3aJCKUTHh Bil MOTpeO KOPUCTyBada, OIepamiiHOl
CHCTEMH, SIKy BiH BHKOPHCTOBYE, Tomo. Ta 3a OCTaHHIH 4ac XMapHi CXOBHIIA
HaOyJIM TONYJSIPHOCTI, WIBHAKO PpO3BHBAIOTHCS, CTAlOTh 3PYYHINIMMH Ta
YHIBEpCAJIbHUMH, 110 BEJIE 10 HAOIbII YacTOro 1X 3aCTOCYBaHHSI.

CIIMCOK BUKOPUCTAHOI JTITEPATYPH

1. Ocittuyk O. B. MeToau Ta 3aco0u KepyBaHHS JIOKAJILHUM CEPBEPOM Ha
ocHoBi tuatrdopmu Raspberry Pi  //kBamidikauiiina pobora wmarictpa 3a
cnenianpHicTIO «123 - Komm'rotepHa imxenepis». — Tepronine: THTY, 2021. — 67
c.

2. Diamond P. XmapHe cXoBHIle 4M JOKajJbHI cepBepH: 9 KpuTepiiB, sKi
Cij BpaxyBaTH i 4ac BuOOpy. [EnekrpoHHmMit pecypc]. — Pexwum mocryrry:
https://www.microsoft.com/uk-ua/microsoft-365/business-insights-
ideas/resources/cloud-storage-vs-on-premises-servers.

3. Ampamux O. B. IHCcTpymMeHTHm XMapHHX OOYHMCIEHB» SK (hakTop
YAOCKOHAEHHS 001Ky B OI0/KeTHUX ycTaHOBax //ExoHOMiuHMH aHami3. — 2015. —
Ne.19 (2). — C. 179-184.

4. Ymup II. OcoGimBoCTi BHUKOPUCTAHHS XMapHHUX CEpBepiB 30epiraHHs
inpopmanii: guc /I1.Umup, H.€.Bypax. — JIAY BX], 2017.
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NPUKJIA/IHI aCTIEKTH palioTeXHIKM 1 npuiano0yayBanns» . — 2017. — C 51-52.
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YK 004.4

I'pymko C.C.!, Xinpko K.B.2

' kanp. Texn. Hayk, gou. HY «3anopisbka momiTexHika»
2 cryn. rp. KHT3-512m HY «3amnopisbka MoiTeXHiKa»

CHROMA - BA3A JAHHUX 3 BIIKPUTUM BUXITHUM KOJOM

XoYa INTY4YHUH IHTENIEKT Ma€ JIOBIY ICTOpilo, 3apa3 MepeKHUBAEMO OyM
IITYYHOTO IHTEIEKTY, SKHH PO3IOYaBCs 3 MEPEXOAOM JI0 INIHOOKOTO HABYAHHS Y
2010 pomi. 3 Toro wacy OyJiO MEPEXHUTO TPH €TAIH PO3BUTKY IHPPACTPYKTYpH
mTyqHoro iHTenekTy. [lepma xBmwis iHppacTpykTypH mrydHoro inTerexty 3 2010
mo 2015 pik Oyma 3apesepBoBaHa Al OOpaHUX B aKaJEMIYHHAX KOJAX i BEITHUKUX
TEXHOJIOTIYHAX KOMIIaHii, M0 IyOJIiYHO TOPTyrOThCS Ha Oipki. [pyra XBmuis
1HPPACTPYKTYpH ITYYHOTO iHTENEKTY, mpuoau3Ho 3 2016 mo 2020 pik, mpu3Bena
JO TOSBM IOCTa4YaJbHUKIB 1HQPACTPYKTYpH INTYYHOTO IHTENEKTY, SIKi
JEMOKPATU3yBAIA JIOCTYl JO IHCTPYMCHTapir0 3a JOMOMOTOK IPOAYKTIB,
OTPHUMAaHUX Ha OCHOBI TillEPCKaJIepPiB.

3apa3 CycHiibcTBO mepedyBae y TpeTiii XBWIII PO3BHUTKY iH(QpacTpyKTypu
MITYYHOTO IHTENEKTy. |H)KEHepH-POorpamicTH CTald TBOPLSMH IITYYHOTO
IHTEJIEKTY, MacOBO 30UIBIIYIOYN KIJIbKICTh MPAKTUKIB, a QyHIaMEHTAIbHI MOJel
3HAYHO 3HM3WIM 0ap’e€p Ul BIPOBA/DKCHHS MITYYHOTO iHTENeKkTy. ['eHepaTnBHUNA
IITYYHUH 1HTENEeKT, 3JaTHAH cTBOpIoBaTH KOHTEHT Ha KmTtant ChatGPT, 3axonus
CBIT.

KpuTnuHO Bas}JIMBUM MIapOM y CTEKy INTYYHOTO iHTENEKTYy € 0a3a JaHux
BOy/sOByBaHb - 0a3a JaHMX, CTBOPEHa 3 HyJIsl Ha OCHOBI poOodoro mpouecy
IITYYHOTO iHTEJEKTy 3 BOyJNOByBaHHSIMH. BOyIOBYBaHHs - 1€ LIJIbHE YHCIIOBE
NPE/ICTaBICHHS O0’€KTIB 1 3B’S3KIB, SIKE BHUPAKAETbCSI Yy BHUIUISAI BEKTOPA.
BekropHuii mpocTip KiJIbKICHO BU3HAYa€ CEMAHTHYHY CXOXICTh MiIXK KaTErOPIsMHU.
BekTopu BKIIOUEHD, SIKI € OJIM3BKHUMHU OJWH A0 OJHOTO, BBKAKOTHCS CXOXKHMH.
BOynoByBaHHsST ~MOXHa BUKOPHCTOBYBAaTH JUIi  TOYHOTO  IPEACTAaBICHHS
HECTPYKTYpOBaHHX JaHUX (HampHKiaa, 300pakeHb, BiJIeO Ta MPHUPOIAHOI MOBH)
a00 CTPYKTYpOBAHMX NAHHUX (HAIPUKIIAI, TIOTOKIB KIIIKiB 1 IIOKYIIOK B €IEKTPOHHIH
KOMepIIii).

BOynoBaHi 6a3u JaHWUX CIOYATKY BUHHKIHU JUTS MIATPHUMKH TAKUX BapiaHTIB
BUKODHCTAHHs, SK IepcoHaii3alis, peKOMeHAallil, CeMaHTW4YHUH NOIyK 1
KOMIT'FOTEpHUH 3ip, ajle TeHEepPaTHBHUM IITyYHMH IHTENEKT € BEJIMYE3HUM
MOMYTHAM BiTpoM. ['eHepaTuBHI Mozeni € (aHTACTUYHMMH, ajle BOHH OOMEXeHi
[EHTPai30BaHOIO Ta 3arajbHOI0 0a3010 3HAHB, 10 YCKIATHIOE SKiCHE BUKOHAHHS
crnenniYHUX Ui TOMEHY a00 KOHKPETHOTO 3aBIaHHS BHCHOBKiB. BOynoByBaHH:
6a3 maHWX [JO3BOJIIE KOMAaHJIAaM BHKOPHUCTOBYBATH TEHEPATHBHI MOJAET 3
BJIaCHUMH JIaHMMH 3a JIONIOMOI'OI0 TeHepaii, JOMOBHEHOI TOIIYKOM, JJIst
CTBOPEHHS IHANBIAYAIBHUX, PO3MHUPEHUX AOAATKIB IITY9IHOTO IHTEIEKTY.
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BBakaeTbcsi, 1O MiJ 9ac TPEThOI XBWJII HITYYHOTO IHTENEKTY 3’SIBUTHCS
HOBHI CTEK IMITYYHOTO IHTEJICKTY, OPIEHTOBAHHUN HAa PO3POOHUKIB, IKUIl TO3BOJIUTH
CTBOPIOBATH JOJATKH, IO BPAXAKTh YsABY. [lepeMOXHI pIIIEHHS IITyYHOTO
IHTENEKTY OyayTh 30CEpEKCHI Ha ONTHMI3amii B3aeMoOMii 3  KIHICBUM
KOPUCTYBa4ueM, BpaxXxOBYIOUM MPOCTOTY BHKOPHCTAHHS, EPrOHOMIYHICTh Ta
npoaykTuBHiCTE. Chroma - 6a3a marux 11 BOyZOBYBaHHS 3 BiIKPUTHM BUXiTHIM
KOJZIOM Ha OCHOBI IITYYHOTO 1HTEIIEKTY.

App

Juaries LLM Context Window — Answer

8 Gan Erbedulng v

@ Chroma :

Docu=ents Epi1 we Db

* Embeddings | [RR, B, BA

Pucynok 1 — Cxematnune 300paxenas Chroma

Hdxedd Xybep i AntoH TpoiiHIKOB, sSKI MalTh Oe3lMOCepeNHil IOCBiX
pobotu 3i mtygnnM iHTenekToM y Facebook, Nuro i Standard Cyborg, 3acHyBamu
Chroma 3 mymkoro mpo po3poOHuKa. BukopuctoByroun BOyzoByBaHHs, Chroma
JI03BOJISIE PO3POOHMKAM JI0Z[aBaTH CTaH i MaM’SITh 0 CBOIX JOJATKIB 31 MITyYHUM
inTenektoM. Chroma mNOCTaBISEThCS «B KOMILUICKTI» 3 YCIM HEOOXiTHHM ISt
30epiranHs, BOy/IOByBaHHS Ta 3alUTy JAaHHUX 3 MOTYKHUMH QYHKIISIMU, TAKAMH SIK
BOyJ0BaHa (inbTpallis, a He3abapoMm 3’SIBUTHCA IIe OUTbINEe (QYHKILH, TaKuX SIK
aBTOMATHYHA KJacTepH3allisi Ta pelieBaHTHICTh 3anuTiB. BiH Mae peasizaiiio siK
python, Tak i typescript API, a Ttakox BOymoBaHy minrpumky OpenAl Ta
LangChain. BaxximBo, 1o BiH Ipaiioe K y BOyZoBaHiil koH(DIrypamii B mam’sTi
(sx DuckDB), Tak i B kimi€eHT-cepBepHiil Bepcii. He3abapom 3’SBUTHCS TOBHICTIO
KepOBaHa XOCTHHIOBA BEPCisl.

3amymena B moromy 2023 poky, Chroma Oyna 3aBanTaxeHa 35 Tucsd pasiB
3a ocraHHii Micsib. Moro ayske nerko Bcranosuti. IIpocto BctaHoBuTH chromadb
3a JIOTOMOT OO pip, mo6 moyatu. CroroaHi oronomreHo, mo Quiet Capital oyous
nociBauit paysn Chroma Ha cymy $18 mutH.

65



YK 004.93

Bo6up B.M.!, Tarynosa M.10.?

Yeryn. rp. KHT-512m HY «3anopisbka nomiTexHika»

2 kaH1. TEXH. HayK, joll. HY «3anopizbka NoJiTeXHiKa»

IJEHTU®IKALIISA JJIOJUHHU HA BIZEO B PEAJIBHOMY YACI

Ha croropHimHiil geHp BEJMKOI IOIMYJSIPHOCTI B CBITI HalOyja Taka raiy3b
IITYYHOTO iHTENEKTy SK HeHWpoHHI Mepexi. HelpoHHI Mepexi iCHYIOTh y BEJHKii
KUTBKOCTI BHIB Ta BUKOPHUCTOBYIOTHCS Y IMIMPOKOMY CIIEKTpi 3a/1a4, B TOMY YHCTI 1 B
chepi Oesmexm Ta aHamizi Bigkputux mkepen OSINT, cropomryroud mHOIIyK Ta
CITIBCTABJICHHS TaHMX, 4 TAKOK BISIBJIECHHS IOTEHIIHHNX HEOE3IEK B JIFOHUX MICIISIX.

OcHOBHa MeTa POOOTH TOJSITae B po3poOIli cepBicy BUIUICHHS OONMAYYS Ta
imeHTU}IKail Ha HHOMY JIOOUHHA B MTOTOKOBOMY Bifeo abo y BXKeE 3alHCcaHOMY
Bizeo. Byjo po3risHyTO METOAM BHAUICHHS OOJMMYYSl Ta OCHOBHUX KIIIOYOBUX
TOYOK Ha HBOMY, NONOMDKHHMX (DaKTOpiB, Ta ONTHMAaNbHI MeTOIU 30epiraHHs Ta
MOUIYKY /14 iAeHTr(iKalii NepcoHH B peajJbHOMY Yaci.

OCHOBHOIO TEXHOJIOTI€I0, sika Oysla BAKOPUCTaHa B poOOTI cTajla TEXHOJIOTis
po3poOku HeliponHux Mepexx tumy Tensorflow/PyTorch, Bimoma cBoiM myxe
BIAJIMM Ta NPOCTHM iHTepdeiicoM B3aeMoAii, i B TOH e Yac BHCOKOIO
epeKxTHBHICTIO Ta miATpuMKOl0 pisHOMaHITHHX GPU/NPU, sxi 3Ha4HO
NPHIIBHALIYIOTH POOOTY HEHPOHHHX MEPEX.

Y poboTi TakoXk PO3ITHYTO e(EKTUBHICTH POOOTH HEHPOHHHMX MEpeK Ha
pi3HMX TuIaTopMax Ta Ha PI3HUX THUMaxX oOunciroBanbHUX foHITax CPU/GPU/NPU
JUIT BHAUICHHS €(eKTHBHOTO, Ta, IO HAWTOJIOBHIIIE, HEJOPOrO METOXY OOpOOKH
nmanux. B sxocti NPU 0yio Bukopuctano comporeccop Google Edge TPU - ASIC,
pospobnennii  Google, sikuii 3abe3rneuye BHUCOKY NPOAYKTHBHICTh MAIIMHHOTO
noriynoro BuBoy 11 Mozeni TensorFlow Lite [3], a piBHi 4 TpuibioHu onepariiii B
cekyray (TOPS) B ¢popm (hakropi okpemoro mikpokomir 1otepy Google Coral.

Po3pobisieHa crucreMa yMOBHO MOAUIAETHCS HA TaKi YaCTHHU: 0a3a MaHUX 3i
30epeXeHIMH  KIIFOUYOBMMH  XapakrepucTukamu, APl — cepBep 3 airopurmMom
imeHTUdiKaii Ta iHTepdeiic B3aemMomil. Y3araibHEHHH aJrOpPUTM Ma€ TaKi OCHOBHI
eTarm:

— [IBUJKE BUAUICHHS OOJIHYYs JIFOJUHA Ha 300pakeHH;

— HOpMatiallis 3HalJeHOTO PErioHy 3alliKaBJICHHS;

— BHUpaxyBaHHS KJIIOYOBUX TOYOK(0Ui, HIiC, TyOH);

— TDOWYK Ta iACHTU(}IKAIS 1O KIYOBHM TOYKaM Ta JIOJJaBaHHS HOBOI
MIEPCOHU, SIKIIO Taka He 3HaineHa abo 3HaliieHa 3 HU3bKOIO BipOTiIHICTIO.

Takum umHOM, OYyIIO PO3POOJSIEHO CHUCTEMY BHUSBIEHHS Ta igeHTH(iKaIii
JIOJMHMA Ha BiZIEO 3a JOMOMOIOI HEHPOHHHX MEpeX, PO3MISIHYTO IOCTYIIHI
MAXOAN Ta TEXHOJIOTII.
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CIIMCOK BUKOPUCTAHOI JIITEPATYPH
1. Odiiiniitamii caiit OpenCV [Enexrponnuii pecypc] / OpenCV. — Pexum
noctyy: https://opencv.org/
2. Bishop, C. Neural Networks for Pattern Recognition. — London: Oxford
University Press, 1995. — 576 c.
3. Odittmiviamuit caiit TensorFlow [Enextpornuii pecypc] / TensorFlow. —
Pexum noctymy: https://www.tensorflow.org/guide

YK 004.42

Boiiko P.B.!, Tarynosa M.IO.2

Yeryn. rp. KHT-612M HY «3anopisbka momiTexHika»

2 ka1, TeXH. HayK, goil. HY «3anopisbka NoJiTeXHiKa»

OCHOBHE BUKOPUCTAHHSA REACT JS

React JS — ue JavaScript 6i6sioTexa, sika BAKOPUCTOBYETHCS LIl PO3POOKH
KOpPHUCTYBaIbKOro iHTepdeiicy BeO-momatkiB. React 0yB crtBopenuit Facebook i
Bunyieauii B 2013 pori. Bin 103Bossie po3poOHHKaM CTBOPIOBATH Oaratopa3osi
KOMITIOHCHTH 1 BHKOPHCTOBYBATH iX IS TOOYAOBH CKIIQAHUX iHTep(EiciB.

OcHoBHI mepeBaru BukopucTanHas React JS.

Kommonentnuii miaxin — React mo3Bomse po3poOHMKaM CTBOpIOBAaTH
6araropa3oBi KOMIIOHEHTH, SKi MOXHAa BHKOPHUCTOBYBaTH B pI3HMX YaCTHHaX
JIOJIATKY, 10 3a0e3Meuye MBUIKICTh PO3POOKH Ta MiATPUMKY KOIY.

Bucoxka npoaykruBHicTh — React 3abe3neuye MIBUAKICTh BiOOpaXkeHHs 3MiH
Ha CTOpIHII, 3aBISKH BHKOpUCTaHHIO BipTyasibHoro DOM Ta edekTuBHOMY
MeXaHi3My OHOBJICHHS] KOMIIOHEHTIB.

MacmtaboBanicTh — React 103Bonse po3poOHHMKaM 3pydHO MaciuiTaOyBaTu
JIOJIATKH, 110 JO3BOJISE JICTKO J0JaBaTH HOBI (DYHKIIT Ta 3MIHIOBATH iCHYIOUI 0€3
HEOOXIHOCTI B IOBHIH epepoOIli KoY.

JlokymeHTamis Ta maTpuMKa — React Mae Iyxe MIMPOKY JOKyMEHTAIlio Ta
CHUTEHOTY PO3POOHHMKIB, IO JOITOMArae po3poOHWKAM 3HAWTH BiINOBIAl HA OyIb-
SKi TUTaHHS, Ki BUHUKAIOTh M1/l 9ac po3poOKH.

VY3aranpHIOIOYHM, BUKOpHCTaHHS React JS  nmo3Boiste  po3poOHHMKamM
CTBOpIOBaTH e(EeKTHBHI, MacmTaboBaHi Ta MBHIKI BeO-I0AATKH, 10 3abe3nedye
Oinb1I 3pyYHUIT Ta MPOLYKTUBHUMN TIPOLIEC PO3POOKH.

3Bakaroun Ha mUpoke momupeHHs: React JS y cdepi BeO-po3pobku, icHyE
6e3J1iy pi3HOMaHITHUX JOJATKIB Ta IHCTPYMEHTIB, SKi JOIOMaraioTh PO3pOOHHKAM
MIPUCKOPHUTH Ta TOJIETIIUTH poOoTy 3 React. OgHNM 3 HAWITOMYIAPHIIINX 3aCO0iB €
Redux - 6i0mioTexa s KepyBaHHS CTAaHOM JIOJIATKY, SIKa J03BOJIsE 30epiraTu cTaH
JIOJIaTKy B OJJHOMY MiCIIi Ta pOOUTH HOTO JOCTYITHUM JJIsI BCiX KOMIIOHEHTIB.
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Taxox, React Mae posimmpeHHs st po3poOku MOOLTBHUX 10JaTKiB - React
Native. Ile mo3Boisie po3poOHMKaM BHUKOPHCTOBYBaTH React st cTBOpeHHs
HATHBHUX MOOLUTBHMX aoaaTkiB it Android ta i0S, mo 3abe3neuye MBUIKICTH Ta
e(eKTUBHICTH PO3POOKH.

Kpim Toro, React minrpumyerbesi 6aratbMa BiJOMUMH KOMIIAHISIMU, TAKUMHU
sk Facebook, Instagram, Netflix ta Airbnb, mo cBiguuTh mpo Horo HamiHICTH Ta
TIOITY ISIPHICTb.

Otxe, BukopucTaHHi React JS mo3Bomse po3poOHHWKAM CTBOPIOBATH
e(peKTHBHI Ta TPOAYKTUBHI BeO-TONATKH, 3 BEIUKOIO KITBKICTIO 3pYYHHX
IHCTPYMEHTIB Ta IOJATKiB.

CIIMCOK BUKOPUCTAHOI JIITEPATYPU
1. Ooiuiitue ctopinka React [Enextponnmii pecypc] - Pexum mocTymy:
https://react.dev
2. Getting started with React [Enexrponnwuii pecypc] - Pexxum moctymy:
https://developer.mozilla.org/enS/docs/Learn/Tools_and testing/Client-
side JavaScript_frameworks/React getting_started

YK 004.49

Bycos A.B.!, T'ony6 T.B.2, Xoxnos M.M.3

Yeryn. rp. KHT-612m HY «3anopisbka oM TEXHIKa»

2 kanp. TexH. HayK, gou. HY «3anopisbka momiTexHika»
3 crapm. Bukn. HY «3anopiszbka nosmirexHikay

AHAJII3 BAXUIIIEHUX HOCIIB KJIFOUOBOI IH®@OPMAIIIT

UYepes Te, W0 OCTaHHIM YacoM Bce OlIbllle oOpraHizamiii IpaiioTh
JMCTaHLIIHO Ta peali3yloTh OOMiH iH(poOpMali€lo uyepe3 pi3Hi Mepexi 3B’S3KY,
3axucT iH(opMaIli ctae Bce OUIBIN aKTyaJabHOIO 3a1aucio. OCcoONMMBO BaXJIMBUI
3axuct iH(popmamii y ¢iHaHCcOBiii cdepi, me HeoOximHo 30epiratu  Ti
KOH(]iIEHIIIIHICTh Ta HE JOIMTyCcKaTH KoMIpoMeTaiii. ToMy MeTor poOOTH € Oy
HAMPO3MOBCIOMKCHIMINX BUAIB 3aXUIIEHUX HOCIIB KIIOYOBOI iHQOpMAILii Bixg
Pi3HMX KOMIIaHIH-BUPOOHUKIB 1 aHAII3 IX IepeBar Ta HeOJIKIB 11010 3pYYHOCTI Ta
MPaKTHYHOCTI X KOPUCTYBaHHS.

B pobori mist aHanizy oOpaHO JeKUIbKa BH/IB 3aXHIIEHUX HOCIIB KIFOUOBOT
inpopmanii (3HKI), skumMM KOpHCTYIOTBCS 3A€0UIBIIOTO MiANPUEMCTBA Ta
opranizaiii, mo QiHAHCYIOTbCS 3 JEPKABHOTO Ta MICIEBOTO OIOKETIB Ta
obcmyroBytotscs B [lepxaBHomy Kaznaueiictsi [1].

Jis  mpoBeneHHS JOCHIDKEHHS 1 TMOpIBHAHHS 1X XapaKTepHCTHK Ta
ocobmBocTei Oyio oopano taki moaem 3HKI:

— SecureToken-338M kommnanii «KABTOPy;
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— SecureToken-337KF xomnanii «k ABTOPy;

— enekTpoHHUH Kirou «Anmas-1K» xomnanii IIT (Incruryt Indopmaniiaux
TexHoOT1).

VYci obpasi 1 OTJIsILy TOKSHH MalOTh MaiKe OJHAKOBI XapaKTEePHUCTHKH 32
HACTYITHUMH TapaMeTpaMu: dYac 30epiraHHs [OaHuX, CTaHAapTH TeHepaumii Ta
30epiraHHs KIOYOBOI iHpOpMaii, BOyJOBaHI KPUITOANTOPUTMH Ta IX IIBHIKICTH,
iHTepdeiic, marpumka poOOTH B pi3HHX ONEpamiiHUX CHCTEMaXx.

TonoBunMu BigMinHuME ocoOauBocTsaMHu SecureToken-337KF € te, mo ms
Monens Mae BOymoBany FLASH mam’ste 06’emom mo 1 Th mms iHdopmamii
KOpHCTyBa4a Ta OUThIN HaniitHuWA Kopmyc i3 3amizanM USB Buxomom, Mae 3pydHe
nporpaMmHe 3abesrmedeHHs Uit 3amuTy ceprudikara. SecureToken-338M Takox
Mae 3py4yHe MporpaMHe 3a0e3medeHHs Al 3anuTy cepTudikara, ajle He Mae
FLASH nam’sTi, Ta BUTOTOBJISIETHCS Yy OLIBII KOMIIAKTHOMY KOPITYCi, SKHUH LIJIKOM
cKIaiaeTbes 3 mnacTuky [2]. Exextponnuit xmou «Anmas-1K» ne mae FLASH
nam’sTi, IPaloe 3 MEHII 3pYYHUM IIPOrpaMHHUM 3a0e3NeueHHsM, HiX MONepeaHi
BapiaHTH, TaKOX HE MAa€ MOXIHUBOCTI 3amucaTh cepTh(dikaT Ha caM TOKEH, Ha
HbOMY MICTHTBCSI TUIBKHM KITFOUOBa iH(popMaris i iioro Bukopucrans [3].

Takum 4rHOM, HAHOIIBII MOUITHPHO BHKOPUCTOBYBaTH TOoKeH SecureToken-
337KF, saxuii mpamoe 31 3pyYHHM IPOTPaMHUM 3a0€3MEeYCHHSIM, Ma€ MilHUIH
KOPIyC Ta XapaKTepU3YeTbCS MOMJIMBICTIO 30epiraTé Ha HBOMY OyIb-sKy
iHpopMamir, ska Oyae MUPPYBATHCSA 3a JOMOMOTOK KPHUITOAITOPHTMA. 3aIlvc
cepTudikaty Oe3nmocepeqHb0 Ha TOKEH IO3BOJIAE 3HAYHO MiABHUIIUTH 3pyYHICTH
J0ro BUKOPUCTaHHSL.

CIIMCOK BUKOPUCTAHOI JTITEPATYPH
1. Cucrema mouryky, aHajizy Ta MOHITOPHHTY HOPMAaTHBHO-IIPaBOBOI 0a3u
[Enextponnuii pecypc] — Pexxum noctymy: https:/ips.ligazakon.net
2. Odiuiiina cropinka BupoOHHKa TOKeHIB «ABTOP». [EnextponHwuii
pecype] — Pexum noctymy: https://avtor.ua
3. Odimiitauit caiit xommanii «IIT» [EnekrponHmii pecypc] — Pexum
nmoctytry: https://iit.com.ua
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YK 004.49

Biniuenxo JI.L.!, Tarynosa M.IO.%, T'ony6 T.B.2

Yeryn. rp. KHT-612m HY «3anopisbka momiTexHika»

2 ka1, TeXH. HayK, goil. HY «3anopisbka nositexHika»

BUBIP OIITUMAJBHOI CAD-CUCTEMM JIJIS1 PO3POBKH 1
IMPOEKTYBAHHS EHJOIIPOTE3IB

Ennmonpore3yBanHs Cyrio0iB € eQEeKTHBHHM 1 YacTO €IWHHM CIIOCOOOM
BiTHOBJIEHHS BTpaueHoi ¢yHKIii KiHmiBku. CTaTHCTHKa pI3HHX KpaiH CBITY
CBIIUUTH, MO B CEPEIHBROMY INOPIYHO B TMpOTe3yBaHHI moTpedyrors 500-1000
XBOpHUX 1 TPaBMOBaHHX Ha | MIIH. HaceJeHHA. Binpm HiX MiBMiNbiioHa orepariit
MIOBHOI 3aMiHH KYyJIBIIIOBOTO CYTI00a MOPIYHO YCIHIIIHO BUKOHY€ETHCS B [1iBHIUHIM
Awmepuri. le Oimpmmii BiZCOTOK OINEPOBAaHMX B PO3BHHEHUX KpaiHaxX CBPOIIH.
Hamnpuknan, B nes’situminbitonniit [Benii npoBoautses 6inbme 10000 onepaiit
TOTaJIbHOT 3aMiHM CYrjo0iB Ha pik. 3a3HaueHa CTATHCTHKAa MPOONEPOBAHUX
BUMAJIKIB Ha 3arajbHy YWCEJBHICTh HACENICHHS Ja€ IiJCTaBM BBaXXaTH, LIO
IIOPIYHO B HAIii KpaiHi HOTPeOyIOTh MpoTe3yBaHHs 25-40 THCSIY XBOPHX.

Ha croromni B Ykpaini BUKOHYeThCst B 10 pas3iB MeHIe Bia HEOOXiTHOTO
KIJTBKOCTI omepauiii 3amiHM Cyrio0iB, 1o 0OyMOBJIEHO, B TOMY WYHCH, 1
HEIOCTAaTHIM PO3BUTKOM BHPOOHHITBA SKICHUX BITYM3HSIHHUX CHIONpOTE3iB. B
CHIly aHATOMO-0IOMEXaHIYHHX OCOONMBOCTEH KyJBIIOBOTO Cyrioba, HOro
YIIKO/DKEHHSI BiTHOCSTBCS 1O HAaHOLIBII CKJIQJHOI MATOJNOTii OHOPHO-PYXOBOTO
amapary.

VY 3B’s3Ky 3 THM, IO 3apa3 Ha TepuTopii YKpaiHi BemeThes TSHKKa O0poThOa
NPOTH POCIMICHKOTO OKYyNaHTa, TO EHJONPOTE3yBaHHsS aKTyalbHE, SK HIKOJIH.
be3niu BOTHIB - 3aXHMCHHKIB, Ha)kallb, OTPUMYIOTh TSDKKI NOPaHEHHS BEPXHIX Ta
HIDKHIX KIHI[BOK. Y 3B’A3Ky 3 pO3ILIMPEHHSM IO0Ka3aHb JI0 TaKWX Omepaiiil Bce
O1IbII BaXKIIMBUM € BJIOCKOHAJICHHSI KOHCTPYKIIIH ITYYHUX CyTrJIO0iB.

B ocramni 25 pokiB s po3poOKHM Ta BIOCKOHAJICHHS CHJIOMPOTE3iB
IHKEHepH — KOHCTPYKTOPHM BHKOPUCTOBYIOTH Di3HOMaHiTHI mporpamu st 3D-
MonemoBaHHs. HaiiGimemr mommpenHi taki CAD-cucremu: T-FLEX CAD,
KOMITAC-3D, AutoCad, SolidWorks, NX, CATIA, FreeCAD, Corel draw. Tomy
METOI0 JaHOI POOOTH CTaI0 MOJETIIHTH (aXiBISIM, IIO 3aITYYalOTBCS JO IIi€l
raiysi, 3poOUTH BHOIp ONTHMAalbHOI CHCTEMHM aBTOMATH30BAaHOTO MPOEKTYBAHHS
JUIS PO3pOOKM 1 TPOEKTYBaHHS €HAONpPOTe3iB. Il HBOro OrJsIHEMO HaMOUIBII
nonyssipai CAD-cucteMn Ta X BiIMiHHI pUcH.

T-FLEX CAD — e oxana i3 HaimotyxHimmux CAIIP cepemHporo piBHA,
no0yJ0BaHa Ha OCHOBI JIilleH3iifHOTO TpUBUMIipHOTO simpa Parasolid. 3aBmsaxu mii
ocobmmBocTi T-FLEX CAD € Haif0inbn1 BgaauM BHOOPOM IS THX, XTO MPAIIOBAB
i3 cuctemamu NX, SolidWorks ta SolidEdge, siki BUKOpHCTOBYIOTH 11€ came sapo.
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T-FLEX CAD wmictuth npodeciiiHi iIHCTpyMEHTH Uil CTBOPEHHS MapaMeTPUYHHX
MoJIiesieli Ta KpeclieHb, ONTUMI3allii, aHaJli3y BUpoOiB Ta cTBopeHHs nakery K/I.

BinMiHHI pECH CHCTEMH:

— HaWNOTYXHII IHCTPYMEHTH mapamerpu3amii eckisiB, Jeranedl Ta
CKJIaJaHHs, 0arato 3 SIKMX € YHIKQIBHUMHU HaBiTh Ui 3akopgoHHux CAIIP,
OCKIJIBKH HE MOTPeOYyIOTh HABMYOK MPOTpaMyBaHHS;

— TPOCYHYTi 3aco0M TPHUBHMIPHOTO MOMETIOBAHHA, IO MiATPUMYIOTH
cTabibHY pOoOOTY HABITH 31 CKIAIHUMHU 300pKaMH i3 COTEHb THCSY KOMIIOHEHTIB;

— IHTeJeKTyalbHI I1HCTpYMEHTH M pO3paxyHKy Ta ONTHMi3amii
KOHCTPYKIIiH;

— BeNM4e3HHH Halip 0e3KOmTOBHMX OiOTIOTEK THIIOBHX Ta CTaHJAPTHHX
€JIEMEHTIB, 1110 NPUCKOPIOIOTH MPOLIEC MPOEKTYBAHHS;

— TPOCTHH MEXaHi3M CTBOPEHHs MporpaM IJisi aBTOMaru3alii KOHKPETHUX
3aBJaHb MiJNPHEMCTBA O0€3 BUKOPUCTAHHS MPOrpaMyBaHHS;

— MOXIIHMBICTh CHiIIBHOT pPOOOTH HaJ NPOEKTOM Oarathox (haxiBIiB,
CBO€YACHE BHECCHHS Ta XYPHAIIyBaHHS 3MiH JOKYMEHTIB;

— iHTerpanis i3 nporpamamu komruiekcy T-FLEX PLM.

T-FLEX CAD BHUKOPHUCTOBYIOTh B OCHOBHOMY BEIIUKi MiIIPHEMCTBA
aBiaOymiBHOI ramy3i, IO TOBOPHTP TIPO HOTO TNPOAYKTUBHICTH Ta
(hyHKIIOHATHHICTS.

KOMIIAC-3D — ne me oaHa cUCTEMa NapaMETPUYHOTO MOJEIIOBAHHS
JeTaneil Ta CKJIagaHHs, SKa BHUKOPHCTOBYEThCA y cdepi MammHOOyIyBaHHS,
npuiano0yayBanHns ta OyniBaunTea. CAIIP Hanexuts komnanii ACKOH.

Jo nepeBar cuctemu KOMITAC-3D HanexaTs:

— IpOCTHH Ta 3pO3yMUNM iHTepdeic, 110 T03BOJISIE MAKCUMAIBHO IIBHIIKO
BUBUHUTH TPOAYKT;

— BHKODHCTaHHS B OCHOBI TPUBHMIPDHOI'O sIpa Ta TEXHOJOTiH
napaMeTpu3atlii BIacHoi po3po0Ku;

— moBHa minrtpumka JCTY, ECKJ], CIIAC Ta iHIINX CBiTOBHUX CTaHAApTiB
NpH TPOEKTYBaHHI Ta OQOPMIICHHI OKYMEHTallii, a TaKoX MOXIUBICTh
ABTOMATHYHOI IIEPEBIPKH MPOEKTY HA BIIIOBIIHICTH 1M;

— PO3MIMPEHHS 31 clienialbHIMHU IHCTPYMEHTaMHu Ta HabopaMy CTaHIAPTHUX
KOMIIOHEHTIB UISI MAalOIMHOOYAyBaHHSA, OYyIIBHHITBA Ta MPHIano0yIyBaHHS, IO
3HAYHO NPUCKOPIOIOTH NPOEKTYBAHHS;

— BEJMKUH BHOIp mporpam Ijs Pi3HUX PO3MIiUTIB MPOEKTY, IO JTO3BOJSIIOTH
3i0paTn iHIUBiAyaIbHY KOH(ITypaIlifo pillleHHs KOXHOI KOMITaHil,

— TpocTa iHTerpanis 3 Oyap-akuMu PLM-cuctemamu, 1o € Ha pUHKY.

AutoCAD — me ©6azoBa CAIIP, mo po3po0mseTbcs 1 MOCTadaeThes
kommaniero Autodesk. AutoCAD — madimommpenimma CAD-cuctema y CBiTi, 11O
JTO3BOJISIE TIPOEKTYBATH K y JBOBUMIPHOMY, Tak i TPUBUMIpPHOMY CepeZOBHINI. 3a
nonomoroto  AutoCAD wmoxna OynyBatm 3D-mogmeni, cTBOproBaTH —Ta
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odopmitroBaTH KpeciieHHs Ta O0araro inmoro. AutoCAD e miatdopmuoro CAIIP,
TOOTO ISl CHCTeMa He Mae€ YiTKOi Opi€HTalii Ha NEeBHY IPOEKTHY 00JacTh, B Hil
MOXKHA BUKOHYBaTH OyJiBenbHi, MamMHOOY/IBHI IPOEKTH, TNpalioBaTH 3
JOCITIPKEHHSIMH, €JIEKTPUKOIO Ta 6araThOM iHIINM.

AutoCAD mae Taki BiIMiHHI pHCH:

— ne-daxTto cragmapt y cBiti CAIIP;

— IIUPOKi MOXKITMBOCTI HAJAIITYBAaHHS Ta aJanTarlii;

— 3aco0u CTBOpEHHS MporpaM Ha BOyzoBaHMX MoBax (AutoLISP tomro) Ta i3
3acTocyBaHHsIM API;

— BENTUKA KiTBKICTh IOIATKIB BiJl CTOPOHHIX PO3POOHHUKIB.

SolidWorks — TpuBMMipHHMI TpOTpaMHHIl KOMIUIEKC MJIsi aBTOMAaTH3aIlil
KOHCTPYKTOPCHKUX POOIT MPOMHUCIIOBOTO MiIMPUEMCTBA. PO3pOOHHK — KOMITaHisA
Dassault Systemes.

Pucu cuctemu, 110 BUTITHO BiAPI3HAOTS 11 Bix iHmux CAD:

— nmnpoaymaHuwii iHTepdeiic KopucTyBaya, IO CTaB 3pa3KoM  JUIs
HACJTiyBaHHS;

— BeJHMKa KUIBKICTh HaAOyJOB Ul BHPILIEHHS BY3bKOCHELiaNi30BaHUX
3aBJaHb;

— Opi€HTaIlig Ha KOHCTPYKTOPCHKY 1 TEXHOJIOTIUHY IMiATOTOBKY BUPOOHHUIITBA;

— 0i0ioTeKN CTaHIAPTHHUX CICMEHTIB,

— po3mi3HaBaHHSA Ta MapaMeTPHU3allisl iIMIIOPTOBAHOI TeOMETPil;

— iHTerparmis i3 cucremoro SolidWorks PDM.

NX - ¢rnarmanceka cucrema CAIIP BupoOHuiTBa Kommnanii Siemens PLM
Software, ska BHUKOPHUCTOBYETHCS Il PO3POOKHM CKIAJHUX BHPOOIB, M0
BKJIFOYAIOTh €JIEMEHTH 31 CKJIaJHOI0 (OPMOIO Ta INUIBHUM KOMIOHYBaHHSIM
BEJIMKOI KIIBKOCTI CKJIAJIOBUX YaCTHH.

KirouoBi ocobmuBocti NX:

— MATPUMKA PI3HUX olepauiiHux cucteM, Bkimodaroun UNIX, Linux, Mac
OS X ta Windows;

— OofiHOYacHa po0OoTa BENMKOI KUIBKOCTI KOPHCTYBadiB y paMKaxX OIHOTO
MIPOEKTY;

— TOBHO(DYHKITIOHAIEHE PIIIEHHS TSI MOJICITIOBAHHS;

— TIepemoBi IHCTPYMEHTH TIPOMHCIOBOTO JW3aiiHy (BUTbHI (opmu,
napaMeTpUYHi TOBEPXHI, TUHAMIYHUN PEHIEPHHT);

— IHCTPYMEHTH MO/ICIIFOBAHHS TOBEIHKA MEXaTPOHHHUX CHUCTEM;

— rimboka inTerparis i3 PLM—cuctemoro Teamcenter.

Cucrema aBtomMaTu3oBaHoro mnpoektyBanHss CATIA Bix xommanii
Dassault Systemes, opieHTOBaHa Ha IIPOEKTYBAaHHS CKJIaJHUX KOMIUIEKCHHUX
BHUpOOIB, HacaMmIepe] y Tany3i aBiadyayBaHHs Ta KOpaOieOymyBaHHS.

BigminHI 0cO6MHBOCTI:

— ne—(aKTo cTaHAapT B aBiaOylyBaHHI;
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— Opi€HTALlis IPALIOBATH 3 MOJEISIMH CKIaIHUX (HOPM;

— rnuOoKa iHTerpanist 3 po3paxyHKOBUMH Ta TEXHOJIOTIYHUMH CHCTEMaMH;

— MOXIIMBOCTI JUISl KOJEKTHBHOI POOOTH THCSY KOPHCTYBadiB HaJ OJHHM
MPOEKTOM;

— MiATPUMKA MDKIUCIUILTIHAPHOT PO3POOKH CHUCTEM.

TakuMm 4YHHOM, TIpOaHANI3yBaBIIM O€3i4 CHCTEM aBTOMAaTH30BAaHOTO
NPOEKTYBAHHS BHSBWIM, IO HAWOUIBII ONTHMAJBLHUMH IS NPOEKTYBaHHA Ta
po3pobku enponporesiB € cucrema SolidWorks, 60 mMae npomymanuii inTepdeiic
KOPHCTyBaya Ta € JOCTaTHBO IIPOCTOI0 Ta 3PY4YHOIO Ul ONaHyBaHHA. BoHa
Opi€HTOBaHAa SIK Ha KOHCTPYKTOPCHKY, TaK 1 Ha TEXHOJIOTIYHY IiATOTOBKY
BUpoOHMITBa. CHCTeMa Ma€ pO3Ii3HABaHHSA Ta MapaMeTpPU3aIliio IMIIOPTOBaHOI
reoMeTpii, TAaKOX B IaHil CHCTEMI BiICYTHI OOMEXEHHS 10 KiIbKOCTI KOMIOHEHTIB
cknanaHux kpecieHb. SolidWorks Mae MoxnmBicTh BHIpOOYBaHb Ha MII[HICTh
CIPOEKTOBAHUX MOJIENICH B NPUOIMIKEHUX pealbHUX YMOBaxX BHUIIPOOYBaHb Ta Mae
MOXIIMBICTb ITPOBEJCHHS aHaJIi3y KIHEMaTHKH Ta IPOLECY JUHAMIKH.
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JAOLIJIBHICTh BUKOPUCTAHHS IITYYHOT' O IHTEJIEKTY IIPU
INPOEKTYBAHHI EJIEKTPOHHO-KAPTOI'PA®IYHUX MAII

Y cyuacHOMY CBITI aKTyaJbHICTh JaHUX Ha EIEKTPOHHO-KapTorpadidHuX
Marax 3emii - Iie Beluka mpobiiemMa, 00 3’SBJISAIOTHCSI HOBI OyJUHKH, OyIyIOThCS
HOBI JIOPOTH, 3’SIBJISIOTHCS HOBI paifoHH, TOLIO.

Tpanumitine 1udpose kapTorpadyBaHHsI BUMArae BEJIMKOTO 00Csry poOoTH i
uinoi apmii kaprorpadis, mo0 3poOuTH Mamy HaBiTh ofHOro Micra. I[Ipoiec
JIOCUTB TIPOCTHUH, aje TPYIOEMHICTh Takoi poOOTH pPoOUTH HOTO myke NOPOTHM.
OTrxe, 3pocrae iHTepec 1O inmei kaprorpadyBaHHS 3a JONOMOIOIO IITYYHOTO
IHTEJIEKTY, 3aCHOBAHOTO Ha AITOPUTMAaxX pPO3Mi3HABaHHA 300pakeHb 3 TIIMOOKHM
HaBYaHHSAM. TOMY MeTOI0 poOOTH CTAJIO JIOCHIPKEHHS JAOLIIBHOCTI BUKOPHCTaHHS
IITYYHOTO IHTEJEKTy IIPH TPOEKTYBaHHI EJNEKTPOHHHUX KapTorpadidHUX Marl.
[IpoanaiizyeMo OCHOBHI 3 TAKMX MPUYUH HIDKYE.

[Migsumiena TounicTs: mrygHui inTenekT (LUI) Moxxe momomMorTv miABHIATH
TOYHICTH €IEKTPOHHHUX KapTorpadiuHUX Mall, aHANI3yIOYH BENHKI 00CITH MaHUX i
BUSIBJSIIOYM 3aKOHOMIPHOCTI Ta aHOMaiii, AKi MOXyTh OyTH TNpOITyIIeHi
PO3pOOHUKAMHU-ITIOIEMH.

73



Bunma o6podka: anroputmu I MoXyTh MmBHAKO 0OPOOIATH BETUKI
00CsTH JaHUX, IO T03BOJISIE E()EKTUBHIIIIE CTBOPIOBATH T4 OHOBJIIOBATH Marly.

[lepconamizamisi: IITy4YHHH IHTENEKT TaKOX JIO3BOJIIE CTBOPIOBATH
MEepPCOHATI30BaHi KapTH, IO BIANOBIAAIOTh KOHKPETHUM IOTpeOaM OKpeMHX
KOPHCTYBayiB 3aJIe)KHO BiJI IX IlepeBar, IHTEepeciB Ta po3TallyBaHHS.

OpnHak iCHYIOTh TakOX IOTEHINIHI OOMEXEHHS Ta eTHYHI MipKyBaHHS
Bukopuctanus LI B kapTorpadysanni. Hampuxnazx, anroputmu LI MmoxyTs Matn
YHEepEemKEeHHS, SIKi YBIYHIOIOTh a00 IOCHITIOIOTh iCHYIOUY COIiajbHY HEPIiBHICTS.
Kpim Toro, Hammipue BukopuctanHsa IIII Moke mpm3BeCTH 1O BiICYTHOCTI
JIFOICBKOTO KOHTPOJIIO Ta BiAMIOBINATBHOCTI 32 TOMMIIKA M HETOYHOCTI Ha Marax.
ToMy OCHOBHOIO TEXHOJIOTI€IO, KA MOXKE IOIOMOITH KapTorpadam NMPUCKOPHTH
CBOIO pOOOTY € CEMaHTUYHHI aHaIi3.

Ilpu npoekTyBaHHI Mamu pO3pOOHUK Moke BukopuctoByBatn LI sK
IHCTpYMEHT Juisi BUsBICHHS OyniBenb, LI moxe Buainstu naxu OyniBenb Ha
CYNYTHHKOBHX 3HIMKax Y BHCOKOMY JO3BOJIi, TOMY JJIsl LBOTO MOTPiOHO
po3pobutu Moseins I a1 okpeMHHUX BUIIB 00’ €KTIB.

Mogens mis  knacudikaiis 3a THNAMH OyZAiBedb - Taka TOIOJOTis
NpeICTaBlIcHa OCHOBHUMHM KJlacaMU: OaraTOKBapTHUpPHI OyIWHKH; TNpPUBATHUIA;
npoMucioBuil. Bucora OyziBimi — oIliHKa BHCOTH OYZIBIII 3a JOBXKHHOIO TiHI Ta
BUANMOI YaCTHUHH CTiHW. BUsABICHHS OyIiBHUITBA 3a KIacH(iKaIli€lo TUIUTOK Ha
CYIYTHHKOBHX 3HIMKax BHCOKOI pO3miibHOI 3maTHocTi. Ilpukian 3aBepLieHOTo
po3mi3HaHHS OyIWHKIB Ha PHC 1.

Pucynok 1 — IlpoananizoBaHa Mara MicTa

Bunyuenns kmaciB JicoBoi pocimHHOCTI 3 300paxkeHr RGB  Bucoxoi
PO3IUIBHOT 34aTHOCTI 3 KJIacH(IKAIi€l0 3a THIIOM, IUIBHICTIO Ta BHCOTO0. Taka
MOJIETIb MOXe OyTH BHUKOPHCTaHA SK MIATPUMKA TPUHAHSTTS pIlIeHb s
po3umieHHsT JlicoBux mopociiB. [Ipukianm mpoaHamizoBaHOT MiCIIEBOCTI 3
JUITHKOIO JIiCY TIOKa3aHa Ha puc 2.
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PucyHok 2 — IIpoaHaiizoBaHa MicLEBICTS JIicy
BusieHHs1 1Opir — MOAeNb, SKa BUTATYE TOPOKHIO MACKy 13 CYITyTHHKOBHX
3HIMKIB BHCOKOTO IIPOCTOPOBOTO J03BOJy. Taka MoOJeNnb J03BOJIUTH LIBHIKO
OHOBIIIOBATH JIOPOTH, sIKI OYJylOTbcsi y cBiTi. [Ipuknan mpoaHasi3oBaHHX JOpIr
300pakeHo Ha puc 3.

Pucynox 3 — IlpoananizoBaHi JOpOra y MicTi
Takum YWHOM, TIPOBENCHUN aHami3 AOBOIUTH, MO BukopucTanHs LI mis
CYIIYTHHKOBHX 3HIMKIB MOXE IyXK€ IIBHJIKO MPUCKOPUTH POOOTY MpamiBHHUKIB
kaprorpadiunoi cdepu, a TakoX 3aom@gUTH Benuki rpomi. Kpim Toro
KapTorpadiuHi cepBicu 3 MaraMu MOXYTh IIBU/IIIC HAJABATH OLJIbII CydacHi JaHi.

CIIMCOK BUKOPUCTAHOI JTITEPATYPH
1. Konontok A.B., Kpyk M. M. ABTomaru3aiiisi CTBOPSHHS Cy4acHHX KapT //
I BceykpaiHcbka HayKoBO-NpakTH4YHa iHTepHeT-koHpepeHuis «Hayka III
TUCSYOJITTS: HOIIYKH, IPOOJIeMH, MepCIeKTUBH PO3BUTKY» 20-21 kBitHs 2017. —
bepasiacek: 2017 — C. 259.
2. Mapflow Ai  [Enextponnmii  pecypc]. — Pexum  pmocrymy:
https://mapflow.ai/#blog.
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AHAJII3 IHTEJIEKTYAJIBHUX CUCTEM PEI'YJIIOBAHHSA
PYXY HA TIEPEXPECTSAX

CTBOpeHHS HEOOXITHMX YMOB MIJIS OpraHi3amii 3pydHOTO Ta OE3[eYHOTrO
JIOPOXKHBOTO PyXy B MiCTaX 3aBKAH OYJIO BaXKIIMBUM COI[iaIbHUM Ta €KOHOMIYHUM
3aBIAHHSIM. A CTBOPEHHS MOJENed YIpaBIiHHA, SKi 3MOXYTHb IHTEIEKTYaJIbHO
PETYIIOBAaTH JOPOXKHIM pyX Ha MEPEXPECTAX, 3apa3 € METOI0 0araTb0X HayKOBUX
IOCIIIKEHD.

OO0’exTOM MOCHIIKCHHSA JaHOi poOOTH € IHTCNEeKTyalbHI CHCTEMH
PEryJIIOBaHHs PyXy Ha mepexpersx. [IpeaMeToM AOCTIPKEHHS € aHali3 ICHYIOYHX
CHCTEM pEryJIIOBaHHS pyXy, IX OOMEXEHHs, HEJOJIKH, a TaKoX MOTEHIal
PO3BUTKY HOBHX THIIIB IHTEJEKTYaIIbHHUX CHUCTEM i3 BUKOPHCTaHHSIM HEWPOHHHUX
MEpEeX, IO JIO3BOJIIUTH ONTUMI3YBaTH Ta CIIPOCTUTH YHPaBIiHHS JOPOXKHIM PyXOM
y BEJIMKUX Ta MaJHX MicTax.

MeToro poboTHu € po3podka MOAETI HEHPOHHOI MEpexi sl CBITIIO(Opa, sKa
MPOTHO3y€ ONTHUMAIBHUM Yac Ta TPHUBANICTh BKIIIOYEHHS 3C€JICHOTO CHTHATY
CBiTIIO(Opa IS MIIIOXOIB, MO0 HE CTBOPIOBATH 3aTOPH ITOTOKY aBTOMOOITIB Ta
He JIOIyCKaTH TPUBAJIOTO OYiKYBaHHS JUIS MIIIOXO/IIB.

[MuTaHHsS TPOEKTYBaHHSA Ta EKCIDIyaTalii 1HTENeKTyalbHHX CBIiTIO(OpIB
MiIHIMAIOTCS Ta BUBYAIOTHCS MPOTATOM TPHBAIOTO Hacy. Jlyxe npuBabimBO MaTi
CHCTEMY peryJIIOBaHHS JOPOXHBOI'O pyXy, LIO CAMOCTIHHO aHaJi3ye MOTiK
aBTOMOOLTIB Ta MIIIOXO/IiB, BPaXOBY€ CTATUCTHKY 3a MOIMEPE/HIN Jac Ta migoupae
ONTHMAJbHI I1HTEpBAJIM MPOIYCKY aBTOMOOLTIB Ta MINIOXOMIB. 3B’s3aBLIM
MOJIYJIbHO TaKi CHCTEMH y MEXi MiCTa, MOXXHAa 3Ha4yHO 30UIBIINTH TPOIYCKHI
31I0HOCTI aBTOMOOUILHUX JIOPIT, HE 30UIBLIYIOUN IIUPUHY JOPOIKHBOTO IIOJIOTHA
(1o jayexo He 3aBXKIM MOXJIMBO (DI3MYHO Ta (IHAHCOBO), a TAKOX IiJBHIIUTH
0e3meKy Ha JOporax JUIs BCiX YYaCHUKIB pyXy — BOJIIB Ta MIIIOXOIIB.

e muranHs OyI10 TEOPETHYHO AOCHIIKEHO OaraTo pasis, y CBiTi Oyno 6arato
TYYHHUX 3asB, II0 OCh-OCh B peajJbHY €KCIUTyaTalilo 3 yNpPaBIiHHS PEryJIOBaHHS
JIOPOXKHIX MOTOKIB MOBCIOJHO OyIyTh BKJIIOYEHI CUCTEMH LITYYHOTO IHTENIEKTY 1
IIe TIEPETBOPHUTH BCIO CHCTEMY YNPABIiHHS AOPOKHIM pyxoM y Mictax. OjgHak, Ha
NPaKTHI y CBIiTI NPaLIOIOTh B OCHOBHOMY «3JalTHBHI CBITIIOQOpPH», SIKI MPOCTO
MOXXYTh 3MIHIOBaTH TPUBAIICTh CHTHATIB 3aJIE)KHO BiJ] JaTUYUKIB HA JIOPOKHHOMY
MOJIOTHI a00 BPaxOBYIOYM 3allOBHEHICTH ABTOMOOUISIMH IIMPHUHHU JOPOKHBOTO
nonoTHa. Boum mpamrorote nekinbka necatwmite y CIIIA, €pormi, ane HisK He
BUKOPHCTOBYIOTh NPHHIMIIM IITYYHOTO IHTEJIEKTY il LI CHCTEMH MaroTh 0araro
HapikaHb 1100 HAMIHHOCTI Ta KOPEKTHOCTI BUSHAYEHHS CTaHy Tpadiky.
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Hanpuknan, kopnopauist IBM Bxke JaBHO mpaiioe B IIbOMY HaIlpsSMKY i B
2018 pori BoHHM 3asIBHJIH, 110 3allaTeHTyBanu Taky cucremy [1]. [Ipote wme He Oyio
HOBHH a00 ImyOTiKaIlii, o Taki By3JIH JOPOKHBOIO PyXy peabHO HPAIFOIOTh.

Fraunhofer-Gesellschaft y Himeuunni cminbHO 3 ypsaoM Ta HpPUBaTHUMHU
CIIOHCOpaMH HaMararoThCsl BUPIMIMTH 10 npoOnemy [2]. Bonm HamararoTbcs
pOOUTH OKpeMO CHCTeMY U MIMIOXiTHUX CBITIO(OpPIB Ta aBTOMOOUTEHUX. Y
HiMeuunHi € eBHI I0pUINIHI 0OMEKEHHS TS 3MOMOK JIFOIeH Ha BieokamepH 3 ix
pO3Mi3HABaHHAM 1 TOMY TaM BHPIIIMIHA JUIS MIIIOXONiB BHUKOPHCTOBYBAaTH HE
BijleOKaMepH, a IigapH, MO0 BH3HAYaTH KUIBKICTH MIIIOXOIIB Ta BIICTaHi 10O
00’€eKTiB, MBHUAKICTH IMepeMimieHHs Oe3 ¢ikcamii mromedt Ha Bigeo. B okpemo
B3SITOMY MICTE€UKY Ha KOHKPETHOMY TIepeXpecTi BOHU 3HIMAJN MIOTOKU TPAHCIIOPTY
Ta MILIOXOJIB, IPOEKTyBalM cucTeMy Ta HaByanu ii. Jlo mira 2022 poky BOHH
oO0IIsIM 3aBEpIINTH 1 MpPEACTaBUTH TOTOBY CHUCTEMY, LI00 BOHA MpaloBaia B
ABTOMAaTHYHOMY PEKHMi Ha TOMY X mepexpecti. OnHak Ha 3apa3 BijoMO, LIO B
pealibHy eKCIUTyaTallito Ifi BUpoOH Iie He minuid. ExcriepuMeHTaNbHi 0CIIHKEHHS
Ta peaJibHa EKCIUTyaTallisi CUCTEM YIPaBIIiHHA JOPOXKHIM PYXOM MOXYTb JyXkKe
BIJIPI3HSATHUCS.

TakuM dYWMHOM, NHUTaHHA aHANIZYy ¥ PO3POOKM IHTENEKTYaJIbHHX CHUCTEM
pETyIIIOBaHHA PyXy Ha TepexpecTkax Hapasi He MO)KHa BBaKaTH BHUYEPIIAHUMH,
BOHH T'OCTPO aKTyaJbHi Ta BUMAararoTh MOIIYKY IUIIXiB ONTHMAJIFHOTO PIilICHHS.

CIIMCOK BUKOPUCTAHOI JIITEPATYPH

1. COGNITIVE TRAFFIC SIGNAL CONTROL: nmar. US9965951B1 CILIA
/ John B. Gallagher, Bibra Lake, Bradley M. Gorman, Clarkson, Cody S. Gough,
Harrisdale, Stephen J. Hobson, Hampton, Mohammad B. Zanjani, Perth. -
Ne15/412153; 3asBan. 23.01.2017; ony6:1. 08.05.2018

2. Méhlmann R., Gutknecht-Stohr M. [Enextponuuii pecypc] / Fraunhofer
Research News. — 2022, - Jhoruit. — C. 1-4. - Pexum pgoctymy:
https://www.fraunhofer.de/content/dam/zv/en/press-media/2022/february/iosb-ina-
traffic-lights-controlled-using-artificial-intelligence.pdf
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MHOPIBHAHHSA CYYACHUX ITPOBUX /IBUT'YHIB

Y cydacHOMY CBIiTi irpoBi JBUTYHU € BaXUIMBOIO CKJIQJ0BOIO PO3pPOOKH
Bifeoirop. IrpoBuil nBUTYH BH3HAa4Yae GaraTo acmeKTiB, MOB’A3aHUX 3 IMPOIECOM
po3po0Kky Ta (YHKIIOHATIBHICTIO TOTOBOI I'pu. Y 3B’S3Ky 3 UM BHOIp irpoBOTO
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JBUTYHa € Ba)XJIMBUM €TalloM B po3poOui Oyap-skoi Bixmeorpu. PosrisiHemo
HaiOubI momynsipHi: Unity, Unreal Engine, CryEngine Ta Godot.

Unity: ouH 3 HaHOMYJISIPHIIINX ITPOBHX JIBHXKKIB, 1110 BUKOPUCTOBYETHCS IS
po3poGKy irop Ha pisHEX mIaTdopmax. Moro mepeparn BKIIOYAIOTH B ceOe: BEIHKY
KUIBKICTB JOCTYITHHX PECypCiB Ta JOKyMEHTAllil, MOXKIUBICTh cTBOpeHHs 2D Ta 3D
irop, MATPUMKa pi3HUX WIaThopM, Takux K Android, i0S, Windows, Mac Ta iHmmi.
[Ipu mepcoHanmbHIl JieH3il IIaTHTH PO3pOOHHWKAM [IBUTYHAa HE MOTPIOHO SKIIO
00opoT abo obcsr 3anyueHux iHBectuiiit He Buie 100 Teic. $ 3a ocTanHi 12 micsiB.
Henonikn BKITFOYaroTh B ceOe: BUCOKI BUMOTH JI0 PECypCiB KOMII IOTepa, JOBIHH dac
3aBaHTAKCHHS IIPOCKTY, AESKY CKIAIHICTh Y BUKOPHUCTAHHI.

VY Unity myke mpoctuii inTepdeiic, 3aBasIKu KoMy 0arato 00’€KTiB MOXHA
«BHKHIATH» B poOOYY 30HY 3a JIOMOMOro Kypcopa. Yci mpoektu B Unity
CKJIQIAlOThCsl 13 «CILEH», KOXKHY 3 SKHUX BJACThCS pelaryBaTH OKPEMO, IO
PO3LIMPIOE TPOCTIp AJst TBOpUOCTi. Py1miit miarpumye Hamucanus ckpuntiB Ha C#,
a JyIs HOBAYKIiB Mifiiie cepeloBHUILe Bi3yallbHOTO porpamyBanHs Bolt [1].

Cepen iHmmMX nomynsipuux irpoBux asuryHiB € Unreal Engine, cTBopenuii
kommaniero Epic Games. Unreal Engine BHKOPHCTOBYETBCS ISl PO3POOKHU
BEJIMKHX Ta CKIAJHUX irop 3 BIAKPUTHM CBITOM. Y 0araTbOX BHIAJKaX pO3poOKa
irop Takox 0e3komToBHA — 5% POSUITI HApaxOBY€EThCA JIMIIE TOJ, KOJH Ballla rpa
3apolusie mouan | Minbiton nomapis CIIIA. Moro mepeBaru BKTIOHaoTh B cebe:
IIPOKI MOXIMBOCTI ~HANANITYBaHHA, JIETalli30BaHy Trpadiky, MATPUMKY
BIpTyallbHOI pealpHOCTI Ta pPi3HHX IuaTdopMm. Henmomikum BkIOUaroTe B cebe:
JIOCUTB BEJIMKI BUMOTH JI0 PECYPCIB KOMII I0TEpa, CKJIQJHICTh Y BAKOPUCTAHHI.

BriM, HOBaukaMm TakKOX TyT 3HAWICThCsA Micie. Bce 3aBIsku cepeOBHIIY
Bi3yaJIbHOrO mporpaMmyBaHHs Blueprints, ske BBakaeTbCcs HaWIOTYXHIIIUM 3a
MOXIIMBOCTSIMH. 3 #Oro JONMOMOIOI0 MOXHA CTBOPHUTH MOBHOLIHHY Tpy, He
HAMKCABIIA XOJIHOTO psaka koay. Sk goka3 Epic Games 3poOuia Tak OCHOBY
HAAMOMYJIAPHOI  KOposiBCchbkoi  OurBu  Fortnite.  Brim, mis  oxouwmx
MOEKCIEPUMEHTYBATH € CKpunTH Ha C++ [1].

CryEngine — me irpoBumit gBuryH, cTBopeHuii kommamiero Crytek. Foro
MepeBaru BKIFOYAIOTh B ce0e: BHCOKY SKICTh Bi3yaizalii, JetanizoBaHy rpadiky,
IIMPOKI MOXJIMBOCTI HanamtyBanHs. Posuri 5% — Bawi nepuri 5 000 €/$ piunoro
JIOXO/ly 33 TPOEKT HE OIOAATKOBYIOThCS posuiTi. Henmomiku BkiIrouyaroTh B cebe:
CKJIQIHICTh y BUKOPHCTaHHi, BUMOTHU JI0 pecypciB Komm toTepa. OCHOBHI MOBH
Hanucanss koxy C++, LUA.

Godot — me O0e3KOmTOBHUM, BIIKPUTHI IrPOBHI IBIDKOK 3 Bi3yalbHOIO
CHCTEMOIO PearyBaHHs 1 CKPUIITOBOIO MOBOIO IPOTrpaMyBaHHs, 10 0a3yeThcsi Ha
Python-nozibniit MoBi 3 HazBoto GDScript. JBuryH 3abesmedye 6arato pi3sHHX
MokuBocCTel Ayt ctBopeHHs 2D ta 3D irop, Brintogarouu ¢i3uKy, aHIMaIio, 3ByK
Ta Bigeo. OcHoBHI MoBHY HanucanHs koxy C++, GDScript, C#.
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Godot € noBHIcTIO O€3MIATHUM, 3 BIAKPUTHM KoJoM mif jineHsiero MIT. bes
Oy/ab-sIKMX TIUIaTeXiB, BipaxyBaHb, i ToMy moniOHoro. Irpu kopucTyBadiB €
TXHIMH, 0 OCTaHHBOTO psAaKa Koay pyuuis. Pozsurok Godot € koM He3aaeHUM
1 KepOBaHMM CIUIBHOTOIO, IO JO03BOJISIE KOPHCTyBauaMm (hOpMyBaTu CBil pymrii
BIJITIOBIZTHO JI0 TXHIX OuikyBaHb. L{e miaTpUMy€eThCS HEKOMEPIIIIHO OpraHi3allieo
Software Freedom Conservancy [2].

PesynpTaTi MpOBEACHOrO aHANTI3y JO3BOJISIOTH 3pOOMTH BHCHOBOK: SIKIIIO BU
HOBaYOK, TO MOKJIIMBO CTaHE Kpallle MoYyaTd 3 OiNbII MPOCTHX iTPOBHX IBUTYHIB,
Takux K Godot. SIKmIo BM MaeTe HOCBiA y MporpamMyBaHHi, TO BU MOXETE 3BEpHY-
1 yBary Ha Unreal Engine a6o Unity. fxmo rpa morpeOye Bennkoi KiTBKOCTI
peanictnaaux rpadivanx edekris, To CryEngine.

CIIMCOK BUKOPUCTAHOI JIITEPATYPH
1. JloGipka irpoBux pyuiiB juisi po3poOHUKiB [Enekrponnuii pecypc] —
Pesxxum noctyny: https://dev.ua/news/game-engines-list-1657124713
2. JokymenTtauisi Godot po3poOuukiB [EnextponHuii pecypc] — Pexum
nmoctymy: https://docs.godotengine.org/uk/stable/about /introduction.html
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BUKOPUCTAHHSA IITYYHOI'O IHTEJIEKTY Y ME/IMIIUHI

B ocranni poku mryunuit intenekt (ILI) craB Bce Ouibll MOMyNSApHUM Y
Oaratbox cdepax JIOACHKOI IisSUIBHOCTI, BKIIOYAIOYU MEIULMHY. BUKOpuc-TaHHS
Il y ™eaunuHI MOXeE IOKPAIIUTH TOYHICTh JIarHOCTHKH, 3a0e3leYuTH
e(eKTUBHIIIE JTIKyBaHHS Ta 3MEHILUTH BUTPATH HA OXOPOHY 3J10POB’sl.

ITy4nuii iHTENEKT — 1e Trajdy3b KOMII'IOTEPHHX HayK, siKa 3aliMaeThbes
CTBOPCHHSIM IMiTaIlil iHTEJNIEKTyaJdbHOI MMOBEMIHKM IJIFOJMHH Ha 0a3i ainropuTMiB
MAaIIMHHOTO HAaBYAHHS Ta IHIINX METO/AIB OOPOOKH JaHUX.

OmnuM 13 HanpsiMkiB BukopucranHs LI y menunmHi € CTBOpeHHS iH-
(dopmMmariitHux cucteM Juid mamieHTiB. L[i cucTeMr MarOTh Ha METi HOJETIIHTH
JIOCTYI 10 MeIMYHOI iH(opMallii, CHIPUSITH CaMOAIarHOCTHIII T4 CaMOJIIKyBaH-HIO,
a TaKOX IMOJIETTIUTH KOMYHIKAIil0 3 MEANYHUM MIEPCOHAIIOM.

Buxopucranns 1 y inpopmamiiHuX cucTeMax Ui MAIieHTIB MOXE MaTh
JieKinpka mepesar. [lo-miepiie, BOHM MOXYTh IMOJETIIUTH AOCTYIN A0 Me-AWYHOI
iHpopMamii Ta TOIMOMOTTH MallieHTaM 3po3yMmitu ii 3MmicT. Hanpukian, cucrema
MOXKE HagaBaTH iH(GOpPMAII0 PO pi3HI CHMITOMH, NPWYMHA Ta METO-IU
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JIKyBaHHS, Ta TakUM YHHOM JOIOMAaraTH IHallieHTaM NpuiMaTth OutkIl 00-
IPYHTOBaHI pillIeHHS PO CBOE 310poB’s [1].

[Mo-ppyre, iHpopMamiliHi cCHCTEMHU JUIsl MALIE€HTIB, 0 BUKOpUCTOBYIOTH 1111,
MOXYTbh JIOIIOMOI'TH y CaMOJIarHOCTHII Ta caMmoJikyBaHHi. Hampuknan, cucrema
MOXe€ 3alpoIIOHyBAaTH NAaILllEHTY BBECTH CBOI CHMITOMH Ta Ha MiAcTa-Bi Ii€l
iH(opMarii 3arIpoNOHyBaTH MOXKIINBI 1IarHO3HM Ta METO/H JIIKyBaHHA [2].

[o-Tpere, iHpOpMamiiiHi CHUCTEMH Ui TAII€HTIB MOXYTh ITOJETIINTH
KOMYHIKaI[il0 MDK MAaI[ieHTOM Ta MEIWYHHM nepcoHamoMm. CHcTeMa MOXe HO-
MIOMOTTH TAILli€HTY 3aIFCAaTHCS HA MPHUHOM 10 JKaps, BIANPAaBUTH 3allUTaHHS JO
JiKaps Ta OTPUMATH BIATIOBiAI HA HHUX, a TaKOX OTPUMATH PEKOMEHIAMii II0H0
3I0POBOTO CIIOCO0Y XUTTSA [3].

Onnak, Bukopucranns I y menuuuui ta iHQopMaumiiHUX cucTeMax s
MAIliEHTIB TAKOXK MOXE MaTH CBOi Henomiku. [lo-mepiie, cucreMa MOXKe HaJaaBaTH
HETOYHY Ta HEMOBHY iH(GOpMAIliI0, IO MOXE MPU3BECTH JO Hempa-BHIBHOT
JIarHOCTUKU Ta JiKyBaHHA. Ilo-nmpyre, cucTeMa MOXXE 3aMiHHTH pea-JIbHHH
KOHTaKT 3 MEIUYHHM IE€PCOHAIIOM Ta 3HHU3UTH SKICTb MEAMYHOTO 00CIy-
roByBaHHs1. [lo-TpeTe, cucTteMa MoOXe MOpYIIyBaTH KOH(DINCHIIHHICTD MeINY-HOT
iHpopMarii Ta ctati 00’ €KTOM Kibeparax [4].

OTtxe, Bukopuctanssa Il y menumuHi Ta iHpOpMamiHHUX CHCTEMax i
MALi€HTIB € MEPCIICKTUBHIM HANpPsIMKOM PO3BHTKY MeANYHOI ramysi. Lle mo3sosse
30UIpIUTH €(DEeKTUBHICTh MIaTHOCTUKH Ta JIKYBAaHHS, HMOJETIIUTH KOMYHIKAIIIFO
MK TaIlieHTaMH Ta MEOUYHUM IIEPCOHAJIOM Ta 3a0e3MedHuTH OLTBII IOCTYIHY
Menuuny pgomomory. Onnak, BukopuctanHs LI motpeGye BpaxyBaHHS HOTO
HENIOJIKIB Ta 3a0e3eUeHHs AKOCTI Ta OE3MEKU CUCTEM.

CIIMCOK BUKOPUCTAHOI JIITEPATYPH

1. Beam A. L. Big Data and Machine Learning in Health Care [EnextponHuii
pecype] / Andrew L. Beam, Isaac S. Kohane // JAMA. — 2018. — T. 319, Ne 13. —
C. 1317. — Pexxum poctymy: https://doi.org/10.1001/jama.2017.18391

2. Opportunities and obstacles for deep learning in biology and medicine
[Enexrponnnii pecype] / Travers Ching [ta in.] // Journal of The Royal Society
Interface. — 2018. — T. 15, Ne 141. — C. 20170387. — Pexum po-crymy:
https://doi.org/10.1098/rsif.2017.0387

3. Rajkomar A. Machine Learning in Medicine [Enexrponnmii pecypc] /
Alvin Rajkomar, Jeffrey Dean, Isaac Kohane // New England Journal of Medicine.
- 2019. — T. 380, Ne 14. — C. 1347-1358. — Pexum gocrymy:
https://doi.org/10.1056/nejmral 814259

4. Topol E. J. High-performance medicine: the convergence of human and
artificial intelligence [Enexrponumnii pecypc] / Eric J. Topol / Nature Medicine. —
2019. — T. 25, N 1. - C. 44-56. — Pexum gocrymy:
https://doi.org/10.1038/s41591-018-0300-7
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EKCIIEPTHA CUCTEMA BUBOPY MICIS ITOAOPOXKI

ExcnieptHi cuctemu — 1e iH(pOpMaIiiiHi TEXHOJOTII, SIKI JO3BOJSIIOTH MO-
JIEITIOBAaTH CSKCIIEPTHUH JOCBIA Ta 3HAHHA y TEBHIN Taly3i 3 METOI NpPUHHATTA
oOrpyHTOBaHMX pimeHsb. Lli cuctemMu MOXKyTh OyTH BHKOPHCTaHI B pi3HHX Taly-
351X, TaKHUX K MEAWINHA, (PiHAHCH, IPABO, BUPOOHHUIITBO Ta 1HIII.

AXTyanpbHICTh €KCIIEPTHUX CHCTEM IIONIATAE B TOMY, IO BOHH JO3BOJIAIOTH
30eperT Ta mepenaTh eKCIEepPTHUH NOCBiA y MEBHIN ramysi, IO 3MEHIIY€E PH3HK
MOMMJIKOBHX PIllIEHb, IIOKPAILy€ SKICTh MIPOIYKTIB Ta MOCIYT Ta 3MEHIIY€ 3aTpaTu
Ha HaBYaHHS Ta IiIBUILEHHS KBaiQikauii npauiBHUKIiB. KpiM TOro, BUKOpHCTaHHS
EKCIIEPTHUX CHUCTEM JO03BOJIAE MOKPAIIUTH e(EeKTUBHICTh Oi3HECY Ta 3MEHIIMTH
PH3HK HeBau.

OnHUM 3 IPUKIIAJIiB BUKOPUCTAHHS €KCIIEPTHHUX CHUCTEM € CUCTEMa IljIa-HyBaHHs
nozopoxeil. InxycTpis Typusmy 3a3Bu4ail Mae BEJMKY KUIBKICTBH iH-(hopmarii, 1o
MOXke OyTH CKJIaHO OOpoOMTH Ta 3po3yMiTu Juist KimieHTiB. 11106 3po0uTH mpouec
IUIAHYBaHHA OUThII  C(EKTHBHIM Ta TPHEMHAM UL KIIEHTIB, MOXHA
BHKOPHCTOBYBATH €KCIIEPTHY CHCTEMY, SIKa JOMOMOXE KJIIEHTaM BHOpATH MapIIpyT,
TOTEb, PECTOPAHM Ta iHIII MOCIYTH Ha OCHOBI IXHIX BUMOT Ta TI00a’KaHb.

VY poOoTi 3amporoHOBaHa CHCTEMa, sIKa JIOIIOMAara€ KOPHCTyBaueBi ca-
MOCTIHHO 3HaWTH Haiikpaie micue 1uisi mojopoki. Taka cucrema € He3aMiHHOIO
JUISL JIFO/IEH, SIKi XOUYTh [TOJJOPOKYBAaTH, ajie He MalOTh JIOCTAaTHBO Yacy Ta pecypciB
HAa IUIaHYBaHHS MOI3/KHU.

Cucrema Mae ABOMOBHHUI iHTepdelic, KUl 3alUTye KOPUCTyBaya Mpo Horo
BIIOJI00AHHS Ta MOOAXKaHHS I0M0 MMoaopoxi. Ilicis IBOro CHUCTEMa TeHepye
MPOTO3HILIT MiCIb IS TOJIOPOKI, BPAXOBYIOUYH BIATOBI/II KOPUCTYBAaya.

IMpu peanizauii Takoi cHUCTEMHM BUKOPHCTAHO amapar HEWPOHHUX MEpeK.
HefiporHi mMepexi — Iie MaTeMaTH4YHI Mojeni, sKi moOyaoBaHI Ha MPUHIIH-TIAX
poboTH JMOACEKOr0 MO3KY. BOHM MOXKYyTh HaBYaTHCS Ha OCHOBI JaHWX Ta 3/1aTHI
BUKOHYBAaTH CKJIaJHI 3aBJIaHHs, TaKi K KiacH(ikalis 00’ €KTIB UM NPOrHO3YBaHHS
nofid. Y KOHTEKCTI JaHOi CHUCTEMH HEHpOHHI Mepeki BHKOPHCTOBYIOTHCS IS
aHaJi3y BIAMOBiAEH KOPHCTyBaya Ta 3MIHCHEHHS PEKOMEHMAIH IIOA0 MICIb s
MOJTOPOXKI.

Takum uuHOM, poO3poOJieHa CHCTeMa 3HA4YHO CIIPOIIYE IUIAHYBAHHS IMO-
JIOpO’KeH I KOPUCTYBauiB, 3a0e3medyroun iM TMepcoHaNi30BaHi peKoMeHamil
1010 BUOOPY MiCIIb JUTSI BiJIBiIMH.
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CIIMCOK BUKOPUCTAHOI JIITEPATYPU

1. Alsrehin N. O. Intelligent transportation and control systems using data
mining and machine learning techniques: a comprehensive study [Enextponunii
pecypc] / Nawaf O. Alsrehin, Ahmad F. Klaib, Aws Magableh // IEEE access. —
2019. - T. 7. - C. 49830-49857. — Pexum  jgocTymy:
https://doi.org/10.1109/access.2019.2909114.

2. Buhalis D. ETourism: information technology for strategic tourism
management / Dimitrios Buhalis. — [b. m.] : Prentice Hall, 2003. — 408 c.

3. Burke R. / Robin Burke // User modeling and user-adapted interaction. —
2002. - T. 12, Ne 4. C. 331-370. — Pexum mocTymy:
https://doi.org/10.1023/a:1021240730564.

4. Douglas A. Mobile business travel application usage [EmextpoHHumit
pecype] / Anneli Douglas // Journal of hospitality and tourism technology. — 2019.
—T. 10, Ne 3. — C. 269-285. — Pexxum pocty-my: https://doi.org/10.1108/jhtt-01-
2018-0002.

5. Hybrid user clustering-based travel planning system for personalized point
of interest recommendation [Enektponnuii pecypc] / Logesh Ravi [ra in.] //
Advances in intelligent systems and computing. — Singapore, 2021. — C. 311-321.
— Pexxum mocrymry: https://doi.org/10.1007/978-981-15-9953-8 27.

6. Park S. Ontology mapping between heterogeneous product taxonomies in
an electronic commerce environment [EmexkrporHmii pecypc] / Sangun Park,
Wooju Kim // International journal of electronic commerce. — 2007. — T. 12, Ne 2.
—C. 69-87. — Pexxum noctymny: https://doi.org/10.2753/jec1086-4415120203.
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JIEI'KICTBb ITIEPEXOJY KOPUCTYBAYA 3 OJHOI'O TIPUCTPOIO HA
THIIH 3A JOITOMOI'OIO TIPOT'PAMHU ITEPEHOCY JTAHUX

[IBunkuit TeXHOIOTIYHMIT PO3BUTOK IIPU3BIB JI0 TOTO, LIO JIFOAX BCE YacTille
KOPHUCTYIOTbCS PI3HUMH EJIEKTPOHHHMHU TIPHCTPOSMH, TaKHUMH SIK KOMII IOTEPH,
cMapTdoHy, IaHmeTy Ta inmi. Lle 1o3Bosnse mronsam OyTH 3B’SI3aHUMH 31 CBITOM 1
3IiMCHIOBAaTH PI3HOMaHITHI 3aj1a4i B OyAb-sKuii 9ac Ta 3 Oyp-sgkoro Mmicus. [Ipote,
IIPY TIEPEXO/Ii 3 OJHOTO MPHUCTPOIO HA IHIIMKA MOXKE BHHUKHYTH Ipo0iieMa 3 mepe-
HeceHHsAM naHux. L[o0 BupimmTH 10 mpobneMy, Oyiu CTBOPEHI MPOTpaMH s
MepeHOCy MaHMX, AKi 3a0e3MedyIoTh JETKUH Ta MIBUAKUNA MEepexil KOpUCTyBada 3
OJTHOTO TIPUCTPOIO HA 1HIITHHA.
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B pe3ynbraTi BUKOPUCTaHHS TaKUX HporpaM Oyiv BUSIBJICHI HACTYIIHI Iepe-
Baru Ta MO>KJIMBOCTI:

— SIK IIporpama IepeHOoCy JaHUX JI03BOJISIE JIETKO NEepeMiCTHTH iH(opMarito
3 OJTHOTO IIPUCTPOIO HA 1HIINK Oe3 3aliBUX 3yCHIIb KOPUCTYBaya;

— EeKOHOMIs Yacy Ta 3yCHJUIs, siKi OyJii O BUTpaueHi Ha pyYHHUH IEpEeHOC IaHUX;

— 4K Jerko 30epert cBoi OCOOWCTI HaJAIITYBaHHS Ta HANAIITYBAHHA IPO—
TpaM MiX pi3HIMH IPHCTPOSIMU;

— 4K JIaHi MOXKYTb OyTH TIepeHEeCeHI MiX PI3HIMH OTIepaniiiHIMU CHCTEMaMH Ta
THIIaMH TIPUACTPOIB, 10 3a0e3MeTye MaKCHMAaIbHy THYUKICTb JUISl KOPHUCTYBA4a,;

— 3a JOTIIOMOTOIO INKITIOYEHHS IPUCTPOiB O OnHiel Mepeki abo 3a JIomo-
MOTOI0 XMAapHHX TEXHOJOTiH, M0 3a0e3redye MaKCHMalbHY IOCTYIHICTh JUIS
KOPHUCTYBa4a, BUKOHAHHS JIAHOTO IPOIIECY;

— 3MEHIIEHHS PU3MKY BTpAaTH JaHUX IiJ Yac IMEPEHECEHHsS, OCKUIbKH BOHA
aBTOMAaTHYHO 3a0e3redye 30epexeHHs Beiel HeoOXiaHoT iHdopMmalrtii;

— SK JICTKICTh TEPEHECCHHsS IaHWUX 3 OJHOrO IMPHCTPOI0 HA IHIKH MOXKe
3pOOHTH KOPHCTYBAHHSI TEXHIKOIO OLIBII KOM(MOPTHHM Ta 3pY4HHM /I KOPHCTYBaya.

Omxe, OyJI0 PO3MIITHYTO MOXITMBOCTI IPOTrPaMH MEPEHOCY JaHUX JUIS JIErKO-
ro Nepexo]ly KOpPHUCTyBada 3 OJHOTO MPHUCTPOIO Ha iHmmid. TexHomorii m1o3Boss-
I0Th TIEPEHOCUTH Pi3HI [aHi, BKIOYaroun (paiinm, 3aMiTKH, KaleHAapi, KOHTaKTH,
iapopmamiro mpo Wi-Fi ta inme. L1 mporpama mo3Bosie 30epertu 4ac KOpUCTyBa-
Ya Ta 3MEHIIUTH HOro 3yCWJUIS B HaJNAIUTYBaHHI HOBOTO IPHCTpor0. Baxmmso
3a3HAYMTH, IO MpOrpamMa MEPEeHOCY JaHUX € KOPUCHHM IHCTPYMEHTOM IS THX,
XTO 3MIHIO€ CBili HPHUCTPIil 4acTo, a TAKOXK JJIS THUX, XTO MEPEXOJUTh HA HOBUI
NPUCTPiK 31 cTaporo. 3aCTOCYBaHHS MPOrpaMH NEPEHOCY AaHMX JO3BOJISIE 3€KO-
HOMHTH 4ac Ta 3yCHJUISL, IO JI03BOJISIE KOPUCTYBauaM OUIBII MPOAYKTHBHO BHUKO-
PHCTOBYBAaTH CBiil 4ac Ta 30CepeIMTHCS Ha CBOTH poOOTI.

CIIMCOK BUKOPUCTAHOI JTITEPATYPH

1. EaseUS Todo PCTrans — mepeHeceHHS MaHUX Ta IONATKIB MiK
KOMIT'FOTepaMu 3 omepariiHoo cucremoro Windows. [EnekrpoHHUit pecypc]. -
Pexwum noctymy: https://www.easeus.com/pc-transfer-software/

2. AOMEI Backupper — pe3epBHE KOIIOBaHHS Ta BIJHOBJICHHS MAaHUX, a
TaKOX JUI KJIOHYBAaHHS [HCKIB Ta PO3JUIIB Ha KOMII'IOTEpax 3 OINEpariiHOI0
cucremoro  Windows.  [Enextponnmit  pecypc]. - Pexum  nmocrymy:
https://www.aomeitech.com/backupper/
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Kynukosceka H.A.!, Timenko A.B. !, Haiinsonos M.10.?
! crapur. Buki. HY «3anopisbka nositTexHikay

2 cryn. rp. KHT-522Mm, HY «3anopizbka HomiTexHikay»

MPOBJEMH PO3BUTKY TEXHOJIOT'TI EKOJIOTTYHHX
OBYMCJIEHD B YKPATHI

Exomoriuni obuncnenns (Green Computing), Takox Bimomi sk 3erneHi IT,
CTOCYIOTBCSL ~ NPAaKTUKH  MPOCKTYBAaHHS, PO3POOKM Ta  BUKOPHCTaHHA
OOYHCITIOBAIFHUX PECypciB y €KOJIOTIYHO 4YHCTHH cmocid. OcHOBHa MeTa
«3€NIeHNX» KOMII'IOTepiB — 3MCHIINTH HETAaTHBHUN BIUIMB KOMIT' IOTEpIB Ha
HaBKOJIMIITHE CEPEOBUINE NUITXOM CHPUSHHS CTiHKOCTi, eHeproe)eKTUBHOCTI Ta
BIIMOBITaNBHIN yTHIII3aMi{ eJIeKTPOHHUX BigxomiB [1].

TepMmiH «3eneHe oOYMCIEHHsS» Brepuie OyJI0o BBEACHO ATEHTCTBOM i3
3aXHMCTy HaBKOJMUIHBOTO cepenoBuiia (Environmental Protection Agency — EPA)
y Crnonyuenux llrarax y 1992 poui. EPA 3anyctuno nporpamy Energy Star ms
MPOCYBaHHs CHEProeCKTUBHUX OOYUCITIOBATBHUX MIPUCTPOIB, TAKUX K MOHITOPH,
NPUHTEPU Ta TMEepCOoHaNbHI KoMm 'totepH. [li3Hime us mporpama Oyna mpuiiHATa
IHIIAMHU KpaiHaMH 1 CTaja MDKHAPOJHHM CTaHJAPTOM CHEProe(heKTHBHOTO
obuucieHns [2].

Konmernist exonorivanx oOunciieHb HaOpama oOepTiB Ha modatky 2000-x
POKIB i3 3pOCTaHHAM 3aHEMOKOEHHS IIOJI0 BIUIMBY KOMIT'IOTEpPiB Ha HaBKOJHUIIIHE
cepenosuie [3]. ['010BHI Hidi €KOJOTIYHUX OOYHCIICHb BKIIOYAIOTH 3MEHIICHHS
CIOXXHMBAHHS €HEeprii, MiHIMI3aIlif0 eIeKTPOHHUX BIIXOJIB, COPUSHHS CTIHKOCTI Ta
CKOpPOYEHHS BHUKHIIB Byriemi. MaiOyTHI po3poOKHM EKOJIOTiYHUX OOYHCIIEeHb
MOXYTh BKJIFOUATH PO3POOKY OUIbIN e(heKTHBHUX OOYHCIIOBAIBHUX TEXHOJIOTIH,
BUKOPHCTAHHSI BIIHOBJIIOBaHUX JKEPEJ SHEeprii JUist )KUBJICHHS OOYHMCITIOBATBHUX
MPUCTPOIB 1 BIPOBAKEHHS O1ITBIIT CTIKHX 00YMCITIOBAIBHUX MPAKTHK (puc. 1).

Exmharens
DEARACIEHHA
[Green
Computing)
' L L '
| Crpwnn
I T BT T | Pl o | i i ETIRROET] TR )
CHIRABAN EETPOH CHOpCHEHEN Erpesym—m
ahep iR AT i g i
ByrnELD |

Pucynok 1 — Llini exosorigaHoro 009YMCIeHHS.
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IlepeBaru

€KOJIOTTYHUX

O0YMCIIEHh BKIIOYAIOTH E€KOHOMIIO  KOIITIB,

3MEHILCHHS BIUIMBY Ha HABKOJIMIIHE CEPEIOBHINE Ta MOKPAIIEHY KOPIOPaTHBHY
collialbHy BIAMOBiMaNbHICTE. OMHAK EKOJIOTIYHI OOYUCIICHHS CTHUKAKOTHCSA 3
Oararbma npobseMaMy PO3BUTKY TEXHOJIOTIT y cCydacHOMY cBiTi (Tabm.1 ).

Tabmums 1 — [IpoGieMu po3BUTKY TEXHOJIOTIT

Henocrarus 00i3HaHicThL

HenmocratHss  oO0i3HaHiCTh  JIOAEH  IMOJMO  BIUTHBY
KOMIT'IOTepiB Ha HAaBKOJHIIHE cepenoBume. barato
Jmofeil oci He yCBIJOMIIIOIOTH €KOJIOTiYHI HACHiIKH
CBO€1 KOMIT'IOTEPHOI HisIIBHOCTI, IO MOXE INPU3BECTH
0 HaAMIPHOTO CIIOKMBAHHS €HEprii Ta YTBOPEHHS
CJIIEKTPOHHHUX BiIXOIB.

Bucoka nmoyatkoBa BapTicTh

BripoBakeHHsT €KOJIOTIYHIX 00UYHCITIOBAIBHUX MPAKTHK
1 TEXHOJIOTii MOYXXe OyTH JOPOTUM, OCOOIMBO [UIST MAJIX
i Cepe/iHIX MiAIPUEMCTB.

IIpobnemu cymicHoCTI

Jlesiki €KOJIOTi4HI OOYMCIIOBAIBHI TEXHOJOTIl MOXYTh
OyTH HECYMICHHMH 3 ICHYIOYOI OOYHCIIOBAaJIHHOIO

iHQPACTPYKTypOlOo, MPOrpaMHUM  abo  amapaTHUM
3a0e31eYECHHSM.
Kommpowmicu mono | EneproedexriBue armapaTHe Ta porpamMHe
HPOIYKTHBHOCTI 3a0e3NeyeH s, MOKYTh MaTH BEIMKY 3aTPUMKY IIOJO

MPOJYKTHBHOCTI, MO0 MOXE BIUTHHYTH Ha 3arajbHy
MIPOAYKTUBHICTh KOMIT'IOTEPHUX CUCTEM

BincyrHicTs cTanmapTiB

Xoua 1 icHye KijbKa MDKHApOIHHX OpraHizamiil, sKi
MPAIIOIOTh HAJ EKOJOTIYHMMH OOYHCICHHSIMH, BCE MIC
Opakye CTaHIApTH30BaHHX IPAKTUK 1 TexHousorii. Lle
MOJ€E YCKIQJHUTH OPraHi3alliiM BH3HAYEHHs TOTO, SIKi
MPaKTHUKH Ta TEXHOJOTIT € HalOIIbIl ehEKTHBHUMH IS
IXHIX 00YHCITIOBAIBHUX MOTPEO.

OobMmexeHa JIOCTYTHICTh | BUKOpHCTaHHS BiAHOBIIOBAHWX IDKEpPEN CHEprii, TaKuX
BiZTHOBITIOBAaHHUX JDKepen | sK COHs4YHa abo BiTpOBa €HEPTisl, MU OOYNCITIOBATEHUX
eHeprii moTped oOMekeHe X HasgBHICTIO Ta iHOPACTPYKTYPOIO

VTunmizanis ~ enekTpoHHHX | baraTo eneKTpOHHMX TPHCTPOIB MICTATh TOKCHYHI
BIIXOiB PEYOBHMHH, Taki K CBUHENb 1 PTYTh, IKi MOXYTb MaTH

Cepiio3Hi HACIIIKH JUT HaBKOJIMIIHBOTO CEpeIOBUIA Ta
3II0POB’sl, SIKIIO X HE YTHIi3yBaTH HAJICKHUM YHHOM.

Bupimenss nux npobiieM BUMaraTuMe y3roPKeHNX 3yCHITb YCiX 3aIliKaBICHUX

CTOpiH, BKJIIOYAlOYM OKpPEMHX oOcib, oprasizamii, ypsa Ta TOCTa4alIbHHUKIB
TEXHOJIOTiH, JJs CHPUSHHS CTIHKAM 1 BiANOBiZadbHUM OOYHCIIOBATBHUM
MPaKTHKaM.

85



CIIMCOK BUKOPUCTAHOI JIITEPATYPH

1. Sharma E. K. GREEN COMPUTING. [Electronic resource] / Er Kusum
Sharma, ErRajeev Sharma. // International Journal of Advanced Research. — 2016.
—Vol. 4,n0.9. —P. 481-483.

2. Green Cloud Computing [Electronic resource] / Ms Haripriya Manikant
Gavali [et al.] // International Journal for Research in Applied Science and
Engineering Technology. —2022. — Vol. 10, no. 4. — P. 581-583.

3. Shifting from Cloud Computing to Green Cloud and Edge Computing
[Electronic resource] / Nidhi Chaurasia [et al.] / SSRN Electronic Journal. — 2023,
— Mode of access: https://doi.org/10.2139/ssrn.4387781
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Pu6ayenxo H.A.!, Tarynosa M.10.?

Yeryn. rp. KHT-522m HY «3anopisbka IO TEXHIKa»

2 xaHj. TexH. HayK, gou. HY «3amopi3bka IOMTEXHIKa»

IHTEJIEKTYAJIBHA CUCTEMA IJIEHTU®IKALIT MOPYIIEHb
BUKOPUCTAHHS 3ACOBIB IHIAUBIAYAJIBHOI'O 3AXUCTY

BuxopucranHsa 3aco6iB iHauBigyansHOro 3axucty (313) - me edexTuBHHN
3axiJ;, CIpSAMOBaHWIA Ha MiABUIICHHS pIiBHA Oe3mexkw mpaniBHUKa. OHi€O 3i
CKJIaJOBUX Oe3nmeyHol Tpami € BUKOPUCTAHHA MpaliBHUKaMH  3aco0iB
IHMBIyaIbHOTO 3axKuCcTy. HexTyBaHHS IUMH 3acO0aMH ITiJ] YaC BUKOHAHHS POOIT
MOYe MPHU3BECTH 10 BAXKKHX TPABMYBaHb Ta HABITh CMEPTEILHUX HACTIAKIB [1].

[MpaniBuuky yacto HexTytoTh Takumu 313 [2], six okynsipu Ta kacka [3, 4].
s migBuIeHHS OC3MEKH OXOPOHHM Ipalli Ha IMiANPUEMCTBI IPOMOHYETHCS
BUKOPDHUCTAaHHSI CHCTEMH pO3II3HABaHHS MOPYIIEHb, sKa 1IeHTU(]IKYeE, SKIIO
MpaIiBHUK HE BUKOPUCTOBYE 313.

Po3mizHaBaHHS BigOyBa€eTHCS 3 BIICOIOTOKY Y peXuMi peanbHoro 9acy. Kanp
3 MOPYLICHHSM TEXHIKH O€3IEKH 3 BiIEONOTOKY Oy/ie HaJICHIATUCh Ha CepBep AJIS
30epekeHHsT sk Jokaszy. [lomist ¢ikcyerbess y >kypHami mnopymHuUKiB. Jlaimi
ABTOMAaTHYHO BMMKAETHCSI TYYHOMOBENb TaK IOBIJIOMIISE, IO TpaBHiIa Oe3NeKu
MOpPYILIEHi 3 BAMOTOIO BUIIPABUTH iX.

TakuM 4YHMHOM, 3ampONOHOBaHA CHUCTeMa iAeHTH(dIKaIil MOpyIIeHh Hamae
HINPUEMCTBY HU3KY NepeBar:

— YHUKHYTH CYyNEpe4oK 3 MOPYIIHMKOM IIOJO0 HASBHOCTI IOPYIICHHS,
NpeJISIBUBILY JJOKA3H 3 BiJICONIOTOKY;
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— BIACITIJKOBYIOYHM KiJBbKICTh MOPYIIEHb, MOXHAa 3aCTOCOBYBaTH CHUCTEMY
mrpadiB Ui 3HWKEHHS iX KIJIBKOCTI Y TOAANBIIOMY;

— TWiIBUIIUTH Oe3MeKy NpauiBHUKIB HA IiJIPHEMCTBI BUKOPHCTOBYIOUH
MOCTIHHMH MOHITOPHHT Ha IpeaMeT BukopuctanHs 313 [5].

CIIMCOK BUKOPUCTAHOI JIITEPATYPH

1. 3akonomaBctBo Ykpainu. [Enmextponnuit pecypc]: IlocranoBa KabGinery
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VYkpaiaun «IIpo craHmapTH, TEXHI4YHI peTIaMEeHTH Ta MPOIECAYPH OIHKH
BIIITOBITHOCTI» (3164-15). Pexnm JIOCTYIIY:
http://zakon2.rada.gov.ua/laws/show/761-2008—%D0%BF

2. OxopoHa npaii Ta npomuciioa Oezneka. Monorpadis /K. H. Tkauyk, JI.
. Tpersikosa, [I. B. 3epkanos, O. 1. ITomykapos, C. ®. Kamranos, / — K.:
«OcHoBay. 2014. — 823 c.

3.3acobu  iHOWBIOyanbHOrO  3aXWCTy TrojoBH. [lokexxHa  Oe3meka
[Enextponnuii pecypc]. — Pexxum noctymy: https://euroservis.com.ua

4.Bumorn 1o 3axucHMX OKyisipiB [Enexrponnuit pecypc]. — Pexum
nmoctytry: https://pro-op.com
5. Knacugikamis 313. [ExextponHmii pecypc]. - Pexum mocryrry:
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Cwipros B.B.!, Kupuuex I'.I'.2

Yeryn. rp. KHT-522M HY «3anopisbka mosiTexHika»

2 kanp. TexH. HayK, nou. HY «3anopizbka momitexnika»

JOCJIJKEHHA 3ACTOCYBAHHSI KOHTEMHEPHUX TEXHOJIOT' T
JJIA PO3IOPTAHHSA ITPOTPAM HA CYTIEPKOMIT'IOTEPAX

KonreiinepHi TexHOIOTIi HAOYBAOTH MOITYJIIPHOCTI Y PO3TOPTaHHI MPOTpaM
Ha CymnepKoMm’ioTtepax. BoHM 103BOJIAIOTH HIBHAKO Ta €(EeKTHBHO PO3rOpTaTH
IporpamMH, 3MEHIIYIOYM 4ac Ta pecypcu. BukopucTaHHS KOHTEWHEpIB 103BOJISIE
YHUKHYTH KOHQJIIKTIB MK 3aJI©XKHOCTSIMHM Iporpam, 3a0e3ledyloun i30Jb0BaHe
cepefioBUIEe U1 iX poOoTH. ToMy METOI0 POOOTH CTANO AOCHIIUTH OCHOBHI
KOHTEHHEPHI TeXHOJIOTII.

JocmipkeHHs  MOKa3anW, IO  BUKOPHCTaHHA  KOHTEHHepiB  Ha
CYTIEpPKOMII FOTE€pax 03BOJISE 301MBIINTH €(EKTHBHICTh BUKOPHUCTAHHS PECYpCiB
Ta 3MEHIINTH 4Yac, HEOOXiTHWH i po3ropraHHs mporpam. Kpim Toro,
KOHTEHHEpH JO3BOJIIOTH JIETKO TEPEHOCHTH TPOTPaMU  MDK  Pi3HUMH
CepeoBUINaMH Ta 3a0€3MeuyI0Th BUCOKUI piBeHb Oe3nexu [1].
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OnmHuM 3 HaWNomyJIApHINIMX KOHTeHHepHUX pimeHb € Docker [2], skuii
JIO3BOJISIE JIETKO CTBOPIOBATH, PO3rOpTaTH Ta KepyBaTH KoHTeHHepamu. J[ms
KepyBaHHS KJacTepaMu KOHTEHHEpIB Ha CYIEpPKOMII I0Tepax BHKOPHCTOBYIOTh
Taki pimenns, sk Kubernetes abo Slurm.

Kubernetes € BiIKpUTOIO MIaTGOPMOIO JIII aBTOMATU30BAHOI'O YIIPABIiHHS
KOHTEHHEpHIUMH JoAaTKaMu. BiH qae MOXIMBICTh PO3ropTaTH, MacmTabyBaTh Ta
kepyBatu KoHTeHepamu Docker. Kubernetes 3a0e3neuye aBTOMaTH30BaHE
KepyBaHHS [OJAaTKaMH 32 JOIOMOTOI0 JEKIapaTUBHOTO KOH(IrypyBaHHS, IO
JI03BOJIsIE BU3HAYATH CTaH CHCTEMH Ta IIaHYBaTH Aii Ha HOTO OCHOBI, IO JO3BOIISIE
HaJlalITOBYBaTH MacmTaOyBaHHS  [JOJATKiB, aBTOMAaTHYHO Iepe3alycKaTu
KOHTEHHepH B pa3i BHHUKHEHHA IOMHJIOK abo mpoOJeM 3 IOCTYIHICTIO,
PO3MOAUIITH HABAHTAKCHHS MK PI3HUMHU KOHTCHHEpaMH Ta HaJaBaTu 3acO0H s
yIOpaBiIiHHS KOH(DIrypaitiero goaatkis [3].

Slurm € Bigkpuror IIATGOPMOIO Ui KEepyBaHHS PO3MNOAIICHUMHU
OOYMCIICHHSIMH, SIKa TpH3HA4YeHa Ui e(QEeKTUBHOTO BHUKOPHCTAHHS PECYpCiB
KJIacTepiB Ta CyNepKoMII'I0TepiB. BiH Mae IMpPOKYy eKkocucTemy, sika J03BOJISIE
interpyBatu 3 Docker, Ta Hajae mMpokuil HaOlp MOXIMBOCTEH AJIsl KepyBaHHS
pecypcaMu KilacTepiB, TaKHX SIK aBTOMAaTHYHE PO3MOAUICHHS 3aBJaHb, KEPYBaHHSA
mpiopuTeTaMy, 3a0e3MCUCHHS BHUCOKOI JOCTYITHOCTI Ta HAMIMHOCTI, a TaKOX
POBIOINEHHS pecypciB MK Pi3HUMH KOPHCTYBadyaMH Ta Ipylnamu. Takox Hajae
3aco0M JUIi MOHITOPDMHTY Ta KOHTPOJIO 3a CTaHOM pECcypciB, IO JO3BOJISIE
3a0€3MeYnTH ONTHUMAJIbHE BUKOPHUCTAHHS pecypciB Ta 3a0e3nedyuTH SKIiCTh
obuucnens [4].

OTxe, COHUPAIOYUCh HA JOCTIHKCHHS, MOXHA 3pOOHTH BHCHOBOK, IO
BUKOPUCTAHHS KOHTCHHEPHHUX TEXHOJIOTH Ha CYHEPKOMII' IOTEpPax MOXKE
JIOTIOMOI'TH 3a0e3neunT eeKTuBHe Ta Oe3leyHe po3ropraHHs nporpam. Bonu
JIO3BOJISIFOTH  JIETKO IEPEHOCHTH MpOrpaMH MK PpI3HUMH CEpeloBHIAMU Ta
3a0e3MeuyroTh BUCOKHH PiBEHb OE3MEKH.

CIIMCOK BUKOPUCTAHOI JIITEPATYPH

1. Using Docker in High Performance Computing Applications./Minh
Chung, Hung Quang Nguyen, 2016. — 54 c.

2. Odimiitauii pecype 3 Docker [Enextponnnii pecypc]. — Pexum goctymy:
http://www.docs.docker.com

3. Odinitinmii pecypc Kubernetes [Enextponnuiti pecypc]. — Pexum
noctymy: http://www.kubernetes.io/docs/home/

4. Odinifiamii pecypc Slurm [EmextponHmii pecypc]. — Pexxum moctymy:
http://www.slurm.schedmd.com/documentation.html
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OINITUMIBANIA JOT'ICTUYHUX MTPOLHECIB: 3ACTOCYBAHHSA
AJI'OPUTMIB MIOMIYKY OIITUMAJIBHOI'O MAPIIIPYTY

3ajaya TONmIYKy ONTHMAlbHOTO MapUIpyTy TIIONSTa€ y BH3HAYCHHI
HAMKOPOTIIOTO YM HAWIMIBUANIOTO MNUIAXYy MK JBOMa abo OuIbIIe TOYKAMH B
Mepexi opir, B AKii MOXJIMBI Pi3HI BapiaHTH MEPEMIlIeHHS BiJ OXHi€l TOYKU 110
iHIIOI. B pi3HUX KOHTEKCTax, ONTUMAaTbHUH MapIIpyT MOKE BU3HAYATUCS PI3HUMHU
mapaMeTpamMy, TaKUMH SK MiHIMaJIbHHM dYac IOJOpPOXKi, MiHIMandbHI BHUTpATH,
MaKcHMasibHa Oe3leka TOIIO. AJFOPUTMH IOLIYKY ONTHMAJIbHOTO MapLIpyTy €
BOXJIMBUM IHCTPYMEHTOM JUIl 0arathboX pi3HUX cdep IisUIbHOCTI, BKIIOYAIOUU
JIOTiCTHKY, TPAHCIIOPT, MapPKETHHT Ta IHIIII.

HaituacTime maHi 3amavi mpeaCTaBIsSIOTh Y BUMIAA rpadiB i BUPIMIYIOTHCS 3a
JIOTIOMOTOI0 Pi3HUX AITOpUTMIB Ha rpadax. B 3amexHocTi Bi yMOBH, MOXYTb
OyTH BUKOpHCTaHI pi3HI anropurMmu, abo ix komOiHamii. HaiiBimomimmmu e
ANTOPUTMHU TIOINYKY y TIHOMHY Ta ImupuHy, anroput™m [edikcrpu, ®noiima
VYopmena Ta in. i anropuT™Mu JIErko BUPIIIYIOTH 337a4i, KON HEOOXITHO 3HAUTH
MapIpyT Bif Toukd A 10 Touku b, abo 3HalTH MapmpyT IOMApHO B IyHKTY
BIATIPAaBKH /10 MyHKTY NMPU3HAYEHHSI.

VY peanpHOCTI HalfyacTime 3ycTpivaeTbes HAUCKIIQAHIIINHA THIT TaHUX 3a71a4 —
MOMIYK ONTHMAaJIbHOTO MapIIPYTy, SIKM 0OXOJUTh YCi TOYKM npu3HadeHHs. Taki
3aja4l BiJOMI TUM IO B HHUX HE ICHYE HISIKOT'O ONTHUMAaJbHOTO DILlIEHHS, OKPIM
nepebopy. Binnosinno ix cknagHicte craHoButh O(N!) 110 HE € 3aI0BUIBHOIO,
OJIHaK iCHye 0arato MeTOJiB sK MOXXHa ONTHUMI3yBaTH mepelip, abo HaOMU3UTH
pimeHHst 10 npaBuibHOrO. [IpHKinagaMu NoAiOHMX 3a/1ad € 3ajJada KOMiBOsDKepa
YH MOIIYK F'aMUIbTOHOBOTO LIUKITY.

IcHye Gararo xommaHiH, sIKi pO3BO3SITH TOBAPH Bifl TIEBHHUX ITyHKTIB 30epiraHHs,
JI0 TyHKTIB Tpr3HadeHHS. lle MOXyTh OyTH SK 3BHYAliHI KOMIIaHii IO JOCTABII,
TIOIITA, TaK 1 BIFICbKOBA r'ay3b, B sIKili HEOOXITHO PO3POOMTH MapIIPyT MOCTAYyaHHS
30poi Ha noJist 6010 31 CKIIAJIIB UM NPSIMO 3 3aBOJIIB Hale(hEeKTUBHIIIMM CTIOCOOOM.

[IporonyeTbcs  OLIHUTH  Pi3HI  MiAXOAM ST TOUIYKY ONTHMAJIBHHUX
MapuIpyTiB, a TaKoX CHpPOOyBaTH pO3POOHMTH BIACHUH aJrOpUTM YH 3HANTH
KOMOIHAIIIIO aJTOPUTMIB, IO 3MOXYTh 33/I0BOJIBHUTH YMOBH JaHO{ 3a7adi.

Byne po3po0bieHo aexinbka TeCTOBUX MoJieneid rpadis, mo OyayTh iMiTyBaTH
3a/ady, B sKiil HEOOXITHO BiJl IEKLTBKOX MYHKTIB «CKJAAiB», PO3BECTH TOBAPH IO
BCIM IHIMH TouKaM «oO0iiiTm xo4a 6 ogmH pa3». byxe mpoBexeHe OILiHIOBaHHS
yacy Ta peCypCHUX 3ajiad MpU BHUPINTYBaHHI 3a/1adi Pi3HUMH alroOpuTMaMu Ta
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inesmu. byne NpoBOAWTHCS OIliHKA IHTCHCUBHOTO BHPIIICHHS MpoOIeMHU, Ta
CKCTCHCUBHOTO, TOOTO dYepe3 MOIIyK ONTHMAIBHOTO IUISXY Ta HAPOIIyBaHHS
JIOTICTUYHHAX MOJKJIMBOCTEH, HANPUKIA] 301IbIICHHS KUIBKOCTI MAIluH IS

HIepPEBE3EHb.
JekinbKa iei ki OyayTh BUKOPUCTaHI JUIsl OL[IHIOBAHHS:
— TEHEeTWYHI aITOPHUTMH — BHKOPHCTOBYIOTBCS Ui OyAb-iKoi 3amadi

nepebopy 1 MaroTh JEeKiNbKa Bapiamii, SKi JO3BOIAIOTE Horo ontumizyBatu. [JoOpe
mokasye cebe y 3aadax qie € 6arato oOMeXeHb Y1 YMOB;

— TIOWIYK JIOKAJIFHUX MIiHIMyMIB — ifest po30uTTsa rpady Ha piBHI IIMaTH, 3
MOJANTBIIIAM BHPIIIEHHSIM 3a/1a4i gepe3 mepedip, ane Bke Ha 3aJ0BUTRHOMY 00’ e€Mi
BepmMH. Moro BUKOPHCTAHHS MOYXIIHBE OCKITBKH B HAC € i MH MOJKEM TI03BOJTHTH
€001 CTBOPUTH JIEK1JIbKa TOUOK BUBO3Y, OTHKE 3a/1a4y MOYKHA PO30HUTH.

— METOJI TIJIOK Ta MEX — 3HaXO/KEHHsS. MaKCUMyMy (YHKIIT Ha JOMyCTUMIN
MHOXUHI. [IpocyHyTHIi BapiaHT MOLIyKy Yepe3 pO30UTTS Ha MiAMHOXHUHH.

— xKoMOiHalisg 00XiJ y UIMPHHY 3 IHIIMM aJTOPUTMOM, A€ OOXiZ y IIUPUHY
Oyse BUIANATH rapaHTOBaHI pillleHHs, JOKW B HAac HE 3aisHI BCl pecypcH 1 He
3HAIIEHO YKOJAHOTO PO3rallyKeHHs B rpadi;

— BUKOPUCTAHHS IITYYHOTO 1HTEJIEKTY.

Takum yrHOM OyzAe NpOBEICHa OLIHKA ANTOPHTMIB MOIIYKY ONTHMAaIbHOTO
IUBIXY JUI1 00XOAy yciX TOYOK. 3 JNaHOi CTATHCTHKA MO)XKHa Oyle BH3HAYHTH
ONTHUMANIFHUHA BapiaHT I BHUPIMICHHSA 3agad Oi3Hecy y cdepi JOTiCTUIHUX
HOCIIYT.

CIIMCOK BUKOPUCTAHOI JIITEPATYPU
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YAOCKOHAJIEHHSA MPOLECIB PEMOHTY BUPOBIB HA
ABIAIIIMHO-PEMOHTHOMY HIJAITPHEMCTBI

AT «Morop Ciu» — yKpaiHCHKHI NPOMHUCIIOBHI TiraHT, OCHOBHOIO c(heporo
IUSIBHOCTI SIKOTO € PO3po0Ka, BUPOOHHIITBO, PEMOHT Ta 0OCIyrOBYBaHHS aBialliifHHIX
meuryHiB. [TounmHatoun 3 2010 poky MiANPHEMCTBO IOYal0 PO3BMBATH HATIPSIM 3
MPOSKTYBAaHHsI, BUTOTOBJICHHS, TEXHITHOTO 00CIyTOBYBaHHS Ta peMoHTY (naiti — TOP)
BEPTOJIITHOI TEXHIKM, YUM 3aiiMaeThCs BiOKpeMJIeHHH minpo3nin «Beproipotn
Mortop Ciux» (gani — BITI BMC).

B ymosax BincytHocti y BII BMC enuHOI cuCTeMH KOHTPOJIO MPOIECIB
PEMOHTY aBiallifiHOT TEXHIKM HEMAae MOJJIMBOCTI aBTOMATHYHO C(OpPMyBAaTH Ta
KOHTPOJIIOBAaTH MOTOYHHH CTaH PEMOHTY BEpTOJBOTIB Ta HOTO arperartiB, IpoLec
PEMOHTY TSDKKO IUTAHYBaTH ((akTHdHa moTpeda B PEMOHTI CTa€ 3pO3YMLIOI0 JIHIIIC
micas po3dupaHHS Ta AeeKTy). YIpaBIiHHS Ta IUIAHYBaHHSA MPOIECIB PEMOHTY
MPOBOJIUTHCS TIOBHICTIO BPYUHY - JlaHi 30MpatoThesi Ta 00pOOIISIOTHCS B TEKCTOBUX Ta
TaOJMMYHKUX PENAKTOpax Pi3HUX MporpaMHuX 3aco0iB. Lle B cBoro depry oOyMOBIIIOE
HACTYMHI OCHOBHI MpOOJeMaMH: BHCOKA CKIAMHICTh cOOpy iH(opmailri, Hu3bKa
e(eKTHBHICTh iH(pOpMarlii, HepeeBaHTHI JlaHi, BIACYTHICTh 3arallbHOTO OOMEXEHOTO
JIOCTYIIY.

OcHoBHa pisuteHICTE TignpueMctBa AT «Motop Ciuy» BHKOHYETBCS Y PI3HHX
nporpaMHuX npoxaykrax (SAP R/3, Iatepmex, I13 BmacHOI po3poOku), anie Bci BOHU B
CYKYITHOCTI HE BUPILIYIOTh BKa3aHUX MPOOJIEM.

Po3risiHyTo icHYtOUl Ha pUHKY YKpaiHM CHCTEMH 3 IUIAHYBAaHHS Ta KOHTPOJIO
PeCypCiB MiAIPHEMCTBA, OCHOBHI SIKi 3 HUX CTAHOBJIAT:

—SAP;

— Microsoft Dynamics 365;

— 1C Ta mpoxyKTH CTBOpEHHI Ha i 6a3i;

— ITentrprise.

AHaJi3 BKa3aHMX iCHYIOUMX NPOIO3HLii [1] mokaszaB ofiHy, aje HaWBaKIIMBILTY iX
0COOJIMBICTB, @ CamMe — BiJICYTHICTb aJlaNTallii /10 aBialiiHO-PEMOHTHOTO ITiIIPHEMCTBA.

3 MeToro onTuMi3alii BApOOHNYOro Npolecy 3 IIAHyBaHHS Ta KOHTPOJIIO €TalliB
TOP npornoHyeTbCs yIOCKOHAIMTH (aBTOMaTH3yBaTH) peMoHTHI mpouecu BIT BMC
(Hampukiam: mpuiiMaHHs, po30ipka, nedeKTarlis, peMOHT, 30MpaHHs, BHIIPOOYBaHHS,
KOHCEpBAIlis Ta YNAaKOBKA) IUIIXOM pPO3POOKHM Ta BIPOBAIKEHHS KOMII IOTEPHOI
CHCTEMH IUTAHYBaHHS PECYpCaMH aBiallifHO-pPEMOHTHOTO MiIIPUEMCTBA.
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PO3POBKA IHTEP®ENUCY TEPMIHAJTY
CAMOOBCJYI'OBYBAHHSA JJIs1 AITEKA

ATTEKH 3HaXOIAThCS B MOCTIHHOMY PO3BHTKY i MOTPeOYIOTH iHHOBAIliHHIX
pilleHb 1A TOJNINIICHHS CcepBicy Ta eeKTHBHOCTI poboTH. BukopucraHHS
TepMiHaIy caMOOOCIyrOBYBaHHS MOXE 3MEHIINTH YEprH Ta NOKPALIUTH SKICTh
oOcnyroByBaHHs B anteni. Po3poOka iHTepdeiicy TepMiHay caMO00CIyroByBaHHS
JUISL alITEKH € aKTyallbHOIO 3ajauero B ranysi dapmanii Ta IT.

Meroto naHoi poboTH € po3poOka epeKTHBHOrO Ta 3py4HOro iHTepdeiicy
TepMiHalTy caMOOOCIYroBYBaHHSI IJIsl allTeKH 3 METOI0 IMOKpAIeHHS CepBicy Ta
3a0e3ne4yeHHs OUIbII0T eheKTUBHOCTI.

Ha ocHOBI MpoBeACHOTO MOCHIDKEHHsSI OYJI0 BHSBICHO, IO TEPMiHAIA
caMOOOCITyrOBYBaHHS A anTeK € JOCUTh IONMYyJSIPHUMH B CEPEAHBOMY Ta
BEJINKOMY Oi3Heci, OCKUIBKH BOHH JO3BOJIAIOTH 3MEHIIMTH YEprd Ta BUTPATH HA
nepcoHan. BoHM 3pydHi AN TOKYIIIB, OCKUIBKH JO3BOJISIOTH IM ILIyKaTH Ta
KyIyBaTH JiKH 0e3 JOIOMOTH (papMarieBTa.

OpHak TepMiHANM MAalOTh TEXHIYHI Ta AW3alfHEPCHKI MPOOJIEMH, TakKi K
HHU3bKa 3PYYHICTh BUKOPHCTAHHS Ta HEAOCTATHS (yHKIiOHAIBHICTH. Li TexHidHI
npoOJieMH MOXYTh NPHU3BECTH A0 HE3aJ0BOJICHHS KOPUCTYBAyiB Ta 3MEHIICHHS
KIJIBKOCTI anapariB, 110 BHKOPHCTOBYIOThCS B allTeKax.

IepeBara HasBHUX iHTEepdEHCIB noisirae B iXHiil IPOCTOTI Ta JOCTYIHOCTI
Juisl KopucTyBauda. barato iHTepdeiiciB MaroTh NPOCTi, IHTYITUBHO 3po3yMii
3HAYKH 1 TEKCT, IO JONOMAratoTh KOPHCTyBauaM 3pO3YMITH, sIKi OMIT JOCTYIIHI.
Jesxi inTepdeiich TakoK MaroTh QYHKIIT MEPCOHATI30BAHOTO HANAIITYBAHHS IS
KOpHCTYBaya, IO BaXJIMBO Ui MIJBHMIICHHS 3aJ0BOJICHOCTI KOPUCTYBadiB
TEpMiHAIOM.

3 HenoJiKiB BHABIEHO, MO JAEsAKi iHTepdercH MOXyTh OYyTH 3aHaaToO
CKJIQJIHUMH a00 Ba)KKUMH JJIsl PO3yMiHHSI KOPHCTYBadyaMH, 1110 MOXKE IPU3BECTH JI0
MOTIPIIEHHS! 3pPYYHOCTI BHKOPHUCTAHHS TEpMiHady Ta 30UIbIICHHS KIIBKOCTI
MOMMIOK. BOHM He mpUCTOCOBaHI 0 Pi3HUX THIIB KOPHUCTYBadiB, HAPUKIAL, O
Jrofiel 3 pi3HUMHU 3110HOCTSIMH a00 1HITUMH TOTpeOaMH.

Y poboTi po3pobneHO AeTanbHy CTPYKTYPHO-(QYHKIIOHAIBHY CXEMY ISt
anTeYyHOTO TEepPMiHAIYy CaMOOOCITyroByBaHHS. PO3rIsiHYTI OCHOBHiI OJIOKH, 3 SIKUX
CKJIaJaeThCsl TepMiHAN, Taki SK IWUCIUIEH, KiaBiaTypa, CKaHEp IITPUX-KOAY Ta
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omnata. [[ns KokHOrO ONOKY po3poOiieHi (yHKUIT Ta IXHI MOJMIIMBI BapiaHTH.
Po3risiHyTO MOXIIMBICTB iHTErpamii TepMiHaIy 3 anTe4yHOI 0a3010 JaHUX JUIs
TOYHOI Ta MBHUIKOI poboTH cucteMu. s koxHOI QyHKIUIT TepMiHay BU3HA4YeHI
iX TpU3HAYEHHS Ta B3aeMOJi0 3 iHmUME Onokamu. /[y Bisyamizamii poOoTH
TEpPMIiHATy Ta B3AEMOJII MDK OJIOKAMH CTBOPEHO (YHKIIOHATIBHY Jiarpamy.
BuBueHO HAsSBHICTH TEXHOJOTIH UIT IIBUAKOI Ta HAaNiHOI poOOTH TEepMiHAITY.
BusHaueHo apXiTeKTypy IpOTrpaMHOTO 3a0e3NeUeHHS TepMiHay Ta TEXHOJIOTI1, IKi
OyIyTh BUKOPHCTAHI Mi 9ac HOro po3poOKH.

VY po0GOoTi PO3MIITHYTO OCHOBHI MPHHIUIH HOOYIOBU apXiTEeKTYPH TEPMiHAIY
Ta TexHoyorii peamizamii iHTepdeiicy. OOpaHO MOIYTBHY apXiTeKTypy 3
BUKOpUCTaHHAM mnarepHy Model-View-Controller (MVC), saxwii nae 3mMory
BIJJOKPEMHTH JIOTiKYy Oi3HEC-TpOIIeCiB Bix JOTiku iHTepdeiicy TepMinany. Takox
BUpIIIEHO BHKOPUCTOBYBaTH /I peamizauii iHTepdeiicy TepMiHaly cydacHi
TexHoJorii BeOpo3poOku, Ttaki sk HTML, CSS i JavaScript. 1llo6 Tepminan
npanfoBaB  IIBHIIIE, IUIAHYE€ThbCS  BHKOpUcTOBYBatn  AJAX-3amuth,  siki
OHOBJIIOIOTH TIIbKM YaCTHHH CTOPIHKH, a HE MEPe3aBaHTAKYIOTh BCIO CTOPIHKY.
Kpim Toro, ams 30epiraHHs JaHWUX TepMiHamy Oyae BHUKOPUCTOBYBAaTHCS 0Oa3za
nanux MySQL.

[porotun iuTEepdeiicy TepmiHamy po3pobieHo Ha wmcrtomy JavaScript.
Po3poOka 3acHOBaHAa Ha MOZYIbHIM apxiTeKTypi 3 BHKOPUCTaHHSIM HaTepHY
Model-View-Controller (MVC), BU3Ha4€HOTO B ONIEPEIHHOMY PO3ILITI.

Y mpomeci po3poOneHHS iHTEepdeiicy BUKOPUCTOBYBAINCS —CYyYacHI
TexHouorii BeOpo3podku, sk HTMLS, CSS3 i umcruii JavaScript ES6; s
KOKHOTO KoMIoHeHTa narepHy MVC 0yiio po3po0ieHo TpH He3ale:KHI MOIYJ -
MO/IeJTb, OIaHHs Ta KOHTposiep. Moayis Model 30epirae it 06po0iisie naHi.

TakuM 4YHMHOM, BHKOPHCTaHHS TEPMIHAIY CaMOOOCIYyrOBYBaHHS JIO3BOJISIE
3MEHIIUTH YEeprd Ta MiJIBUIIUTH SIKICTh OOCIyroByBaHHs B anteli . B ocHOBI
PO3pOOKH JIOKHUTh MOJYJIbHA apXiTeKTypa 3 BHKOPUCTaHHsAM marepHy Model-
View-Controller (MVC). [ns Bizyamizamii poO0OTH TepMiHaly Ta B3a€EMOZIl MiX
Omokamu OyJia cTBOpeHa (PyHKIIOHAJIBbHA JiarpaMa. 3 METOI TIOKPAICHHS CEpBicy
Ta 3a0e3neucHHs OUIBIIOI e(EeKTHBHOCTI I peaisamii iHTepdeiicy TepMiHaTy
OynM BUKOPHCTaHI Cy4acHI TexXHOJOTii BeOpo3poOkm, Taki sk HTML, CSS Ta
JavaScript.
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Jleomenko C.J1.!, Oniitnuk A.O.%, Cy66otin C.O.?
Yacr. HY «3anopisbka nositexuikay

2 1-p TexH. Hayk, mpod. HY «3amopizpka momitexHika»»
3 1-p TexH. Hayk, nmpod. HY «3amopisbka momiTexHika»

_MIATPUMKA TEHETUYHOIO PI3BHOMAHITTSI B
HEMPOEBOJIIOLHINHUX METOJAX CUHTE3Y IITYYHUX
HEWPOHHUX MEPEK

MeTonn HaBYaHHS BHUKOPHCTOBYIOTHCS Yy OUIBIIOCTI 3aCTOCYHKIB, SKi
BUKOPUCTOBYIOTh INTy4HI HewpoHHi Mmepexi (ILIIHM) y sxocti MaTeMaTHIHHX
MoJieTield Uil BUpILIGHHS 33ja4 MOJEIIOBAaHHs, JiarHOCTYyBaHHS, IPOTHO3YBaHHS
Ta ouiHoBaHHA. [IpoTe, CTPIMKHI PO3BUTOK Tayly3ell BUMarae MeToIiB, o Oyyu O
OimpII aBTOMATH30BaHI Ta MEHIIE BuUMarand O 3amydeHHs ekcrepriB. 11106
3a0e3MeUnTH TaKWi piBEHb aBTOMATHU3allil, HEOOXigHO OUIbII JeTalbHE
npeJcTaBiIcHHs pimeHb. OMHAK MPHU JeTani3alii mpeICTaBICHH 3’ IBJIAEThCS 1HIIA
npobiieMa — TPOCTIp MOIIYKY CTa€ BEIMYE3HMM, 1 TOMY BHHHUKAae morpeda y
BIIIOBITHOMY MacmTa0OBaHOMY 1 O-p TexH. Hayk, mpod. HY «3amopispka
nomirexHika». st BupilIeHHS 000X 3aBJaHb CIIOYaTKY MPOIMOHYETHCS MOTYXKHE
pimreHHs, Mo 00’€Hy€e OUTBINCT (QYHKIIH HEHPOHHUX MEpex 3 JiTeparypd B
onHe ysBieHHs. Ilo-npyre, Ha OCHOBI HOBOi KOHIEMII XPOMOCOMHOTO CIIEKTpa
CTBOPIOETHCSI HOBUH MeTO]] 30€peXeHHs pi3HOMaHITHOCTI, 3BaHUI CIIEKTPaIbHAM
PI3HOMAHITHICTIO, SIKMH CTBOPIOE CIHEKTP 3 XapaKTEPHCTHK 1 YacTOTH alielliB B
XPOMOCOMI.

HeiipoeBoumonis ax miaxin no cuaresy [IIHM 3’sBunacs, sik anbTepHaTUBHUN
MiAXiJ, SKAH MOXXe BHKOPHCTOBYBATHCS JJIsi 3acajl HaByaHHs Oe3 BUMTENs Ta
HaBYaHHS 13 miAKpUIUIeHHsSM. OCKUIBKM HEHpPOEBOJIOLiS 3aCHOBaHA Ha
CTOXaCTUYHUX EBOJIIOIIIMHUX METO/AaX, TaKWuil CHHTE3 MOXKE BUKOHYBaTHCs 0e3
ypaxyBaHHs TOMEPEAHIX ICTOPHYHUX MaHWX Mpo 00’ekT (cuctemy). Bimbmm Toro,
KJIaCHYHI ~ HEHpOEBONIOLIfHI ~ METOAM  BHUKOHYIOTH  OJHOYAaCHO  IIOCTaBO
CTPYKTYPHHUI Ta mapaMeTpUYHHI CHHTE3 NOMITHO 3MEHIIYIOYN PU3UKH OB’ s3aHi
i3 HenmocraTHIicTIO 0O0i3HaHOCTI ekcrepra ¢ mpuBoay ckiagHocti ITHM s
KOHKpEeTHOTo 3aBfaHHs. [Ipore, OinbHIiCT, HEHPOEBOJIOLIHHMX METOJIB TaKOX
MOXYTh BHUKOPHCTOBYBAaTH ICTOPMYHI JaHi TpO O0’€KT, IO JO3BOJISIE
BUKOPUCTOBYBATH iX M 3agad i3 BHCOKHM CTymeHeM To4HOCTi. OmHak
BUPILIYIOYH psij pobJeM MoB’A3aHUX i3 aBTOMaTu3aliero nporecy cuatesy HTHM
HEHUPOEBOJIOIIIHI METOIM TAaKOXX CTHKAIOThCS 13 psmom mpobiem. Hampukian,
HEIOCTAaTHICTh T€HETUYHOTO pi3HOMaHITTA. Taka mpobiema Moxe OyTH TOB’s3aHA
i3 psamoM  ¢akTopiB:  HEMOCTATHICTh  OOYMCIIOBAJIBHHX  IMOTYXHOCTEH,
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BUKOPHUCTAHHS CEJICKTUBHOTO BiJICIKAHHS, HEIPABUIbHA KOMOIHAIS €BOJIOIITHIX
orepatopiB. OIHUM i3 BUAIB BUpIMIEHHS NOAIOHOT MpoONeMH € BHKOPHCTaHHS
METOZIB 3aCHOBaHMX Ha pPOWOBOMY IHTENEKTi, MpPOTEe MOAIOHI PIMICHHS TaKOoX
MOXXYTh HaKJIaJaTH TEBHI OOMEXEHHs Ta JIOJAaTKOBI BHUMOIM Ha cuctemy. B
pe3ynbTaTi MOXKe BiIOYTHCS CUTyallist KOJIM HaueOTO 3acTpaxoBaHi BiJ mpobiem 3
JIOKaJILHUMH eKCTPEMyMaMH METOIU BCE XK TaKH MAIOTh TaKi MPOOIEMH.

Imes AsynchronousAdvantageActor-Critic(A3C) momsrae B TOMy, 100
3aIlyCTUTH MHOXKHHY areHTIiB IapaJielIbHO, IIPU IIbOMY Ha KOKHOMY KpOIli KOXKEH 3
areHTIB PO3paxoBy€ OHOBIICHHA IS 3HaUYeHb BHHaroponu. OmHaK, 3aMiCTb TOTO,
00 MPOCTO NMPOIOBKYBATH POOOTY, KOKEH areHT OHOBJIIOE CTaH Ta HAropomy,
3arajbHi IS BCIX areHTIB.

Toxk, BUKOPHCTOBYIOUM IONEPEAHBO HABEICHI MaTepiaju MOXKHa 3poOuTH
BUCHOBOK, LI0 MiATPHMKa T€HETMYHOI PI3ZHOMAHITHOCTI MiJ 4Yac HEeWpOCHHTE3y
MOJKE 3HAYHO MOKPALIUTH Pe3yabTaTu. [IpoTe Clij 4iTKO BU3HAYMTU MEXaHi3MH,
AKi B [bOMY MOXYTb BUKOPHCTOBYBaTHCs. [IpocTo migHATH WMOBIpHICTH MyTamii
i/ 9ac CHHTE3Y MOKE PO3IIUPUTH PI3HOMAHITHICTb, alle HEe FapaHTye, 0 MyTalil
NPUBEIYTh O HAWKPAIIOro pilleHHs. BUKOpHUCTaHHS IHANKATOPIB Ta MapKepiB JUIs
IHTENIeKTyalbHOTO0 BH3HAYCHHS THUIy MYyTallii MOXXE YCKJIAIHHTH MYTalilo, aie
TAaKO)X HE MOXXe OYTH 3allOpyKOK0 YCHIITHOTO pPI3HOMAHITTA, OUTBII TOTO Yy
OUIBIIIOCT] BUITAAKIB TAKWH MIiAXiJ 3aCHOBAHO HA BU3HAYEHHI CKJIAQHOCTEN 3amadi
Ta MEpeXi 1 He rapaHTye pO3IMIMPEHOI MOMyAlil Ha moyatky pobotu. Came ToMy
CJIiJ] BU3HAYUTH Ta PO3POOUTH HOBUH MiJXill, IO MOXKE OYTH BUKOPUCTAHO i Yac
HEWpOCHHTE3y JUIS MAJIOJOCHIDKEHHX 3aJad Ta TapaHTye [0YaTKOBE Ta
MOCJIITOBHE TEeHETHYHE PI3HOMAHITTS Ha MPOTsA31 YChOTO MPOIECY HEHPOCHHTE3Y.

YK 004.8, 004.67, 656.1/.5

Copo6iii I1.C.!, Onilinuk A.0.2

"acn. HY «3amopisbka HOTiTEXHIKa»

2 1-p TexH. Hayk, mpod. HY «3amopizpka momitexHikay»

IHTEJEKTYAJIbHI IH®OOPMAIIAHI TEXHOJIOI'TT ¥
TPAHCIOPTI: BIJI PO3YMHHUX MICT 1O ABTOHOMHMUX
TPAHCIIOPTHHUX 3ACOBIB

[TokpamieHHsT TpPaHCHOPTHOTO pyXy Ta HOro YHNpaBIiHHSA € OJHHM 3
B)XJIMBUX KPOKIB Yy TIOKpPAIIEHHI SIKOCTI XXHUTTS B MiCBKHX paiioHaX. 3aCTOCYBaHHS
Cy4YaCHHX TEXHOJIOTiH, TAKMX SK MAIIMHHE HaBUYaHHS, O€3IPOTOBI CEHCOPHI MEepexi
(WSN), Iareprer peueit (IoT) ta mryunmii intenext (Al), y po3poOrii po3yMHHX
CHCTEM TPAHCIIOPTY € 3araJIbkHUM TPEHAOM Y Iiif ramysi [1]-[4].

OfHuM 3 TOMMPEHUX MiAXOAIB € BUKOPUCTAHHS MOJENeH CHMYISII IS
TECTYBaHHS Ta ONTHMI3allil MOTOKIB TPAHCIOPTY B PO3YMHHUX MicTax. CHUMymsmil
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MOXYTh JOIIOMOTTH B TIIPOEKTYBaHHI Ta OLIHII HOBUX JOPOXHIX MEpEK,
cBiTiO(OpiB Ta iHIIOI TpaHCIOPTHOI iH(pacTpyKTypH. IHImMI TpeHa nonsArae B
3aCTOCYBaHHI aJITOPUTMIB MallMHHOTO HaBYAHHS JJISI TPOTHO3YBaHHS Tpadiky Ta
3MCHIIICHHS 3aTopiB. Takok MOXHa BHAUTUTH BaKIUBICTh KOMYHIKAIli Ta
KOOpJMHAILIi MDK TpaHCHOPTHHUMHU 3aco0amu, iHQPacTPyKTypolO Ta LEHTpaMHu
ynpasmiHHS Tpadikom [1]-[4].

KpiMm Toro, onHi€ero 3 HalWBaXIHMBIMMX acmipamiii € BHKOPUCTAHHS
TEXHOJIOTIH JJIs MOKpaIieHHs Oe3rekn Ta ynpaBiiHHA Tpadikom. g mux 1ineit
ICHYIOTP ~ pi3HI TeXHONOTii, Taki SK O€3IpPOTOBI CEHCOpPHI  Mepexi,
BiZICOCTIOCTEpPE)KEHHSI Ta AaBTOMATH30BAaHI TPAHCIOPTHI 3acO0HM, SKi MOXYTh
30upaTy Ta aHAJi3yBaTH JaHi MPO MaTepHHU Tpadiky Ta AOpokHI yMOBH. 3i0OpaHi
JlaHI MOXXYTh OYTH BUKOPHUCTaHI JUIi PO3POOKHM PO3YMHHX CHCTEM YIPaBIiHHS
TpadikoM, MOKpaIleHHs] €PEKTUBHOCTI MMOTOKY TPAHCIOPTY Ta 3MEHIICHHS PHU3UKY
aBapiii [1]-[4].

YeTBepTUM 3arajbHUM TPEHIOM B CYYacCHHX JOCITIDKEHHSAX € 3pocraroua
BOXJIMBICTh MDKAMCIMIUIIHAPDHUX TMIAXOMAIB Yy IOCTIDKEHHSAX TpaHcnopty. Mwu
MOBUHHI 30CEPETUTUCS Ha CIIBIPAIll MK JOCHITHUKAMH 3 PI3HUX Tally3ed, TaKHX
K IHXKEHEpis, TCHXOJOTis Ta KOMII'IOTepHI HAayKH, MO0 3HAWTH KOMIUIEKCHI
pimeHHs ans mpobneM TpaHcmopTy. lle Bkifodae po3poOKy cTaHIapTH30BAHUX
METOZIB OIIIHKM IIOBEIIHKA Ta HACTAHOB BOJIiB, MOKpAIleHHS HAMIHHOCTI Ta
JOCTOBIPHOCTI METOMIB BHUMIPDIOBaHHS Ta BHKOPHCTAHHS OaraTOMETOTHUX
MU3aifHiB AN 3aXOIUICHHS pI3HUX acHekTiB (eHOMEHiB, TMOB’SI3aHAX 3
TpaHcnopToM [1]-[4].

B winomy, 3araqbHUM TPEHIOM Yy CYyYaCHHX JIOCHIDKEHHSX € 3aCTOCYBaHHS
TEXHOJIOTIYHUX PillleHb JUIS BUPILICHHs MPOOJIeM, TI0B’ sI3aHUX 3 IOPOKHIM PYXOM,
TaKUX SIK 3HMXKEHHsI IIBUIKOCTI, KEPyBaHHs IOTOKOM TPAaHCIIOPTY Ta IiJIBUILECHHS
Oe3neKy Ha OCHOBI CydacHMX iH(opMauiiHUX TexHoJOTiH. JIOCHiPKeHHST TaKoX
MIIKPECITIOITh BaXKIIMBICTh JIIOJCHKUX (DAKTOPIB, TaKMX SIK OCOOMCTICHI pHCH,
HaBUYKH BOJIHHSA Ta HACTAHOBH KOPUCTYBAUiB, y YCIIIHIA peai3alii muxX pilieHb.
OnuTyBaHHS,  CKCIIEPUMEHTalNbHI  JU3aWHM  Ta  CTAaTUCTUYHUHA  aHawi3
JIEMOHCTPYIOTh BXJIMBICTh EMIIPUYHUX JAOCIIIKEHb y TPAHCIIOPTI Ta YIPaBITiHHI
JIOPOXKHIM PYXOM.
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https://zp.edu.ua/novi-blanki-zntu

2. Pexomenpanii m10 odopmieHHs cuialyciB  HaBYUIBHUX —JUCIUILTIH
[Enextponnuii pecypc]. — Pexum moctymy: https://zp.edu.ua/uploads/dept nm/
instr_metod/sylabus_blank.docx

3. TuroBi TOMITHKKM TPOBA/PKCHHS OCBITHRO-HAYKOBOI MiSTIBHOCTI 31
3100yBayaMu BUIIOI OCBITH Kadeapu mporpaMHux 3aco0iB [Enextponnuii pecypc]
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/ Yxan.: C.0O. Cy66oTin. — 3anopixoksa: HY «3anopizbka momitexnikay, 2023. — 33
c¢. — Pexxum moctymy: https://pz.zp.ua/files/Documents/Tumosi_nomituku. pdf
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bepexnnii O.10.!, Cy66otin C.0.?

Yeryn. rp. KHT-121m HY «3anopisbka nosiTexHika»
2 1-p TexH. Hayk, mpod. HY «3anopisbka momitexHikay»

METOJY KBAHTOBOI OIITUMIBAIII

3ajgaya onTHMizalii Mojsrae y MOMIYKY HAaWKpaIloro pillleHHs y MHOXHHI
MOJIMBUX DIlIEHh 3 YpaxyBaHHSAM Ha0opy oOMeXeHb 1 TMOCTaBICHUX IIiIEH.
KsanToBi xomm’rotepu AoOpe MiaXOAATH AJS 3aBIaHb ONTHMi3amii 3aBOSKH X
3IaTHOCTI OJHOYACHO BHKOHYBaTH MEBHY KiNbKICTh OOYMCIICHb 1 TapalieNbHO
JOCTIKYBAaTH BEJIHUKY KUIBKICTP MOMJIMBHX pimieHb. TEOpEeTHYHO I TO3BOJISE
KBAaHTOBHM KOMIT FOTepaM BHUPINTYBaTH OUIBIIICTh iCHYFOUMX 3afad ONTHUMIi3aril
HabaraTo OIBHIIE, HIXK KIIACHYHUM KOMIT IOTE€PaM.

Ha cboroaHi mporHO3yeThCs, MO 3a JOMOMOTOK KBAaHTOBUX OOYHCIICHB
MOXKHA TMOJIMIIUTH OOYHMCICHHS y Oaratbox cdepax, TaKHX, SK alTOPUTMHU
MAaIIMHHOTO HaBYaHHs, BUPIIICHHS CKJIAJHUX JIOTICTUYHUX 3aBJaHb, ONTHUMI3allis
(biHaHCOBUX TOPTQEIIiB, IPOSKTYBAHHS CKJIAJHUX CUCTEM.

Bxe cTBOpPEHO alropuTMH, SKi MOXYTh OyTH BHKOPHCTaHi JJIS BHPILICHHS
3a/a4 ONTHMi3alii Ha KBAaHTOBHX OOYHCJICHHSAX. BOHM 3aCHOBaHI Ha MPUHIUITAX
KBAaHTOBOI MEXaHIKH 1 J03BOJIIOTH OTPHMATH TIEpEBar KBAHTOBHX KOMII IOTEPIB.
HaiiBinoMilmuMy KBaHTOBUMHM aJATOPUTMAaMH 3 SIBHUM IPAKTHYHUM 3HAUYCHHAM €
anroput™ nouyky I'posepa ta anroputm Llopa [1].

Amroputm  I'poBepa  BIZHOCHTBECS /IO ~ KBAHTOBOTO  QJITOPUTMY
HECTPYKTYPOBAHOTO TIOIIYKY, SIKMi 3 BUCOKOIO MMOBIPHICTIO 3HAXOJWUTh YHIKaIbHUH
BXi/l Y (YHKIIIO YOPHOI CKPUHBKH, 10 HAJa€ KOHKPETHE BHXiJHE 3HaueHHS. ToOTo
HOro mpu3HAueHHs i€ 3HAXOJDKEHHs pIllIeHHs Ui piBHAHHA Buay flx) = y, ne f -
OynboBa (DYHKIIiS Bill 72 3MIHHHX. AJITOPUTM 3JaTHUI CYTTEBO MPHIIBUILHUTH MOIIYK
y 06a3ax JaHuX.

Anroputm Ilitepa Ilopa mnomsrae y po3kiajaHHi 4YHCeNl Ha NPOCTI
MHOXXHUKH, 1, BIIIOBIIHO, J03BOJIsIE (haKTOPU3YBATH YKCIO N 3a MOJIHOMiabHUNA
yac. 3a HasABHOCTI KBaHTOBOTO KOMII'IOTEpa OJHAa 3 HAHIOIyJISPHIIINX
kpunrorpadiuanx cucteM RSA Moxe Oytn edeKkTHBHO 37TamMaHa 3a 30BCIM
HeTpuBaiui yac [2].

Are, He3BakaloUM HAa TEOPETHUYHI JEMOHCTpalii IepeBarn KBaHTOBUX
cucTeM, OUIBIIICT 3 PO3POOJICHWX AITOPUTMIB BHXOAATH 332 PAMKH CY4acHOI
peaNbHOCTI KBAHTOBOTO OOJaJHAHHS, & BUMOTH, SIKI Y allOPUTMax BHCYBAlOTHCS
JI0 KBAHTOBHX KOMII FOTEpiB, HE MarOTh Bi3MIHOI peatizailii Ha ChOTO/IHI.

Hapasi kBaHTOBi 0OYHCIIEHHS MPOXOIATh TaK 3BaHy IIYMHY €py CEpPeIHBOTO
Macmtady (NISQ), a came: anmapaTHe 3a0e3MedeHHs CYyTTEBO OOMEKeHe y TIIMOMHI
CXeMH Yepe3 301IbIIeHHS IIIyMY, 1[0 BUHUKAE Y KBAHTOBIH CHCTEMI, a TAKOX iCHY€
00OMe)XeHHS 3a KUTBKICTIO JOCTYIMHHX KyOiTiB. SIBHIE mIyMy ITOB’si3aHE 3 0COOMH-
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BOCTSIMH KBaHTOBOT MexaHiku. OIHIE€I0 3 MPUYKH € pellaKcallis eHeprii Ky0iTy, 1o
MIPU3BOAMTE 10 CIIOHTAHHOTO Tepexoay KyOity 3i ctaHy |1) y cran |0). CroroaHi-
IIHI KBAHTOBI TEXHOJIOTII HE JIO3BOJISIFOTH IPOBOJMTH MOBHOLIHHY KOPEKIIIO TaKuX
MOMMJIOK 11/l Yac BUKOHAHHs mporpamu. Cinif 3a3Ha4YMTH, 110 BXKE ICHYE MiJXiJ, 110
JIO3BOJIIE BUXOJSTYM 3 PE3YNIbTaTiB BHMIpPIOBAHb, SIKi MICTATH TIOMWJIKH, BiJHO-BUTH
cTaH, mo Oyae HaOMIDKEHUH 10 pe3ylbTaTy, K On OyB 3a BiZICYTHOCTI TIOMHIJIOK.
[Mixxin Mae Ha3BY«3MEHIIICHHSM MOMIUIOK BuMiproBaHHs»(MEM), arne HaBiTh BiH He
rapaHTye abCOIIOTHHH Pe3yJbTarT Ta, 3BiICHO YCKIIAIHIOE PO3PaXyH-KH.

Uepe3 3a3HaveHi NpoOIEMH AOCTITHUKH, 3 METOI0 OTPUMAHHS MPaKTUIHIX
pe3yIIbTaTIB, 3MYyIICHI OyTH 30CepeKEHIMH Ha pO3poOIli KBAHTOBHX aJTOPUTMIB,
cymicHux 3 NISQ. OHUMU 3 aTOPUTMIB SIKi OTPUMAITH HAHOUTBII IMPOKE BUBYCHHS
B Wi raiy3i € airopuT™ KBaHTOBOI HaOmmwkeHoi ontumizauii (QAOA) i BapiauiitHui
KBAaHTOBWI BIIaCHWI BupinlyBay. BoHm oOugBa € BapialilHUMH KBaHTOBUMH
amroputMamu  (VQA), 10 BHKOPHCTOBYIOTH TapaMETpH4HI KBAaHTOBI cxeMH (3
KJIaCUYHO OITUMI30BaHMMH Hapamerpamu). Ciif 3a3Ha4MTH, IO Yepe3 CTPYKTYpHI
0COOJIMBOCTI 3HAUECHI METO/IM MAIOTh BiIUYTHI OOMEKEHHS y BUKOPHUCTAHHI.

VY pesynpraTi aHaNlizy KBAaHTOBHX METOMIB ONTHUMIi3allii MOXHA IIHTH
BHUCHOBKY, IO HE3BRXAlOUM Ha MPOTHO30BAaHWI TMiIHOM pPO3PaxyHKOBOI
MOTY>KHOCTI OOYHCIICHh Ta ONTHMIi3alii,Hapa3i HeMae MOXKIUBOCTI peaizyBaTH
MOTEHITiaJl KBAHTOBOI TEXHOJIOTI] Yepe3 HeTOCKOHANICTh TEXHIYHHUX 3aC00iB.

OpnHak, HE3BaXalO4YM Ha 116, METOAM KBAHTOBOI ONTHMI3amii HOIIJIBHO
BUBYATH 1 BAOCKOHAIIOBATH 3 OTJIAJOM Ha MEPCIEKTHBHICTH ramysi. OKpiM mporo,
BXK€ CTBOpEHI amaparHi 3aco0mu, siKi 31aTHI 3a0e3Me4uTH MepeBipKy 0a30BUX,
BIZITHOCHO MPOCTHX TEOPETUUHHUX PO3PaxXyHKIB, MiATBEPKYIOTh 1X Ta CTUMYIIIOIOTh
IHTEpec cepel HayKOBIIB JI0 AaHOT TEMH.

CIIMCOK BUKOPUCTAHOI JITEPATYPU

1. Journal of Intelligent Transportation Systems [ Exekrponnmii pecypc] / [R.
Arvin, A. J.Khattak, M. Kamrani Ta ia.]. — 2021. — Pexxum mocryiy:
https://doi.org/10.1080/15472450.2020.1834392.

2. Preferred level of vehicle automation in Turkey and Sweden: in association
with traffic climate, traffic locus of control and driving skills [Enextponnnit
pecype] / [I. Ozturk]. — 2021. — Pesxxum nocrymy:
https://doi.org/10.13140/RG.2.2.27010.20167

3. Automated Real-Time Intelligent Traffic Control System for Smart Cities
Using Wireless Sensor Networks [Enextponnuii pecypce] / A. Hilmani, A. Maizate,
L. Hassouni. — 2020. — Pesxxum moctymy: https://doi.org/10.1155/2020/8841893.

4. Assessing acceptance of electric automated vehicles after exposure in a
realistic traffic environment [Enextponnuit pecypce] / J. C. Zoellick, A. Kuhlmey,
L. Schenk, D. Schindel, S. Bluher. — 2019. - Pexum pocrymy:
https://doi.org/10.1371/journal.pone.0215969.
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2 ka1 TEXH. HayK, joll. HY «3anopizbka nosiTexHika»

JOCILJI)KEHHS METOAIB PEIHKMHIPUHTY
KOMIT'IOTEPHUX CUCTEM

Sk moxazanM TPOBENCHI MOCHIIKEHHS, PEIHKWHIPUHT KOMII IOTEPHUX
cucreM (KC) 3a3Bruuaif BinOyBaeTbCs 3 ABOX MPUIHH:

- HEOOXIOHICTP PO3MIMPEHHS MOTOYHOTO (YHKIIIOHATY CHCTEMH, KOJHU
BCTAHOBIIOIOTHECA HOBI (YHKIIOHAJIbHI MOJYJ/KOMIIOHEHTH BIiIIOBITHO [0
KOH IOHKTYPH PHHKY, BUMOT Oi3HeCy UM 3MiHH 3aKOHOIABCTBA;

- HEe3JaTHICTh CHCTEMHU HaJalli BUKOHYBATH CBOi (PYHKIIi y HMOBHOMY YH
YaCTKOBOMY 00cCs3i, Koju O3 BCTAHOBJIEHHsS IOTOYHHX OHOBJIEHb CIIOYATKy
CTalOTh HEJOCTYIIHUMH HOBI MOJMJIMBOCTI OKPEMHX 3aCTOCYHKIB, a IIOTIM BOHH
MepeCTar0Th NPaNOBaTH MOBHICTIO.

3a3Buyaii, 3amicTh TpuBaioi niaTpuMku KC, peanizoBaHuX 3 BAKOPUCTAHHIM
TEXHOJIOTIH, K CTAIOTh HEAKTyaJbHUMHU 3 YaCOM, PO3POOHUKH HAIAIOTh MepeBary
BUIyCKy HOBHX cydacHux Bepciii KC. Hanpuknaa, xomnanis SAPmnimanoMipHO
MiABOANTE CBOIX KIIEHTIB A0 mepexoxay 3i crapoi Bepcii SAP ERP na HoBy SAP
S/AHANA. Ane, He A BCiX KOMIIAHIM TakWil TEpeXif € NPUAHATHUM dYepes
CYTTEBY TPYIOMICTKICTh, OCKUIbKH BHHHUKA€ O€31i4 NMHTaHb MO0 KOHBEPTAIii
JIIEH31#, Tepertsany IOroBOpIB CYNpPOBOIY, MiATOTOBKM Ta 3MIHCHEHHS Mirparii
JIaHUX, IEpEHaBYaHHS MIEPCOHAITY.

Buxonsun 3 1pOT0, aKTyalbHOK € 3ajada pO3pOOKH Ta IMPaKTUYHOTO
3aCTOCYBaHHSl IHTEJEKTyaJbHUX MeTOAIB peitkunipuary KC, mio 103BoJsTH
BUPIIINTH ICHYIOU1 TPOOJIEMHU.

B po6oTi po3mIsHYTO MEKiIbKAa PIi3HUX 3 TOYKH 30py peaiisailii MeTo[iB
peimkuHipuHry icHyrounx KC.

Iepmmii MeTo mepeadavae aHali3 Ta peaizalliio MOXKIMBOCTEH MEPEXOIy
Ha aHAJOTIYHYy cHCTeMy (Bi iHOIOrO po3poOHmKa). IlpukimamoM MoXe CTaTh
peanbHUi Kelc yKpaiHChKOro 0aHKa, B SIKOMY OyJIO BIIPOBa/KEHO CHCTEMY KJIacy
ERP Oracle Applications, mo0yia MoxudikoBaHa IiJi BAMOTH KJIi€HTa OUIBII Hi
Ha 90%. Ane B MeBHUH MOMEHT 4yacy BUSIBHJIOCH, III0 IOTOYHA BEPCis CUCTEMH He
JIO3BOJISUIa BCTAHOBHUTH 3aKOHO/aBYi OHOBJIEHHS, 1[0 MPU3BOJMIIO JIO JOJATKOBUX
BUTpPAT 1 CYTTEBOTO PH3MKY IIOSIBH HEJOCTOBIpHMX JaHuX. [IpoanarnizyBaBiim BCi
BXiZIHI J1aHi, CUCTEMHHM IHTETpaTopoM OYJIO0 3ampOTOHOBAHO PIIICHHS MO0
BIIpoBa KeHHs aHajoriuHoi cuctemu ERP, a came SAP ERP . IlepeBaru 1mporo
miaxomy:
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- mepexin 3 onHiei cucremu kiaacy ERP Ha iHImy paBaB MOXKIMBICTB
OTpHUMATH BENHMKY 3HIDKKY Ha JIINEH3ii, a TaKoXX MOJIMBICT 3aKyIHUTH MEHIIY
KUTBKICTB JIIICH31M, 1110 BiMOBIiJaTHME MIOTOYHUM PEATbLHUM MOTpedam;

- peIHKUHIPUHT Oi3HEC-TIPOIECIB Y HOBIM CHUCTEMi 3IHCHIOETHCS MPOCTIIIIE,
HIXX 3MiHa CTapoi CUCTEMHU;

- BIIPOBAKEHHS MaKCHMAaJIbHO CTAHAAPTHHUX Oi3HEC-TPOIECIB Ja€ eKOHOMIIO
3 TOYKH 30pY HOAAIBIIOTO CYIPOBOLY CHCTEMU;

- po3mupeHHs yHKIIOHATY IUITXOM BCTAaHOBJICHHS aKTyalbHOI CUCTEMH;

- 3a0e3meueHHs BCiX 3aKOHOJaBYNX HOPM;

- YHHKHEHHS pyYHOI Ipami 3a paxyHOK MOXIHMBOCTI HalaIlITyBaHHS
ABTOMAaTHYHOTO PO3PaXyHKY ITOKa3HHUKIB Ha HOBii TutaTdopmi cucremu SAP.

Hpyruii Meton nependavae iHTErpaiil0 HOBOTO CTPYKTYpHOTrO MoayJisi (Bin
TOro X po3podHuka)s icHyrouy KC. CyTHICTh METOy MOXHA MPOLTIOCTPYBATH Ha
OCHOBI peaJIbHOrO KeHCy YKpaiHChKOTro 0aHKy 3 aBToMaru3allii mpouecy podoTu 3
nepconanoM. Haseumit ¢ynkmionan KC MOBHICTIO 3a10BOJIbHSB BUMOTH
3aMOBHHKaA, ajleé BUHUKJIA MOTpeda B [0JaBaHHI MOXJIMBOCTI BHUKOPHUCTaHHS
CHUCTEMH Ha MOOUTBHUX MPUCTPOsiX. [Ticist OIiHKK CUTYallii Ta aHai3y BUMOT 0YJI0
NPUIHATO PIMIEHHS BIPOBAJUTH JOJATKOBHH OKpPEMHH MOMIyib, CTaHAAPTHI
MOXIIMBOCTI SIKOTO JIO3BOJIAIOTH BHKOPHCTaHHA MOOIUTBHHX IIPUCTPOIB Y
BIIPOBA/DKCHUX ~ Oi3HEC-TpoIiecaXx YNpaBIiHHS NEepCOHANOM. Takwil —Mmimxif
JIO3BOJIB IIBHUJIKO peajli3yBaTH BUMOTY 3aMOBHHKAa IMIONO POOOTH 3 MOOLTEHUMH
MPUCTPOSIMU NIUIIXOM IHTErpanii HoBoro Moxyis B icHyrouay KC.

Tperiii Merton mnepenbauae iHTErpailild HOBOTO MOJYJS BiJ IHIIOTO
po3pobuuka B icuyrouy KC. Hampukian, Ha ChOTOMHIIIHIN I€Hb aKTyalbHHUM €
BUKOpHCTaHHs  KBasidikoBaHoro enekrponHnoro mianucy (KEIT).SAPERP
nependavyae MOXKJIMBICTh HaKIafaHHs UM(GPOBOro MiANHCYy, ale ICHye HHU3Ka
OOMEXEHb:  BHUKOPHUCTAHHS  MEBHOI  OI0MIOTeKH, KIIOYIB, HEOOXIIHICTh
TPYIOMICTKOT ~ pO3pOOKM  MIANUCY  KOXKHOTO  KOHKPETHOrO  JOKYMEHTa,
TPYAOMICTKHIA JUIA peaiizamii Tpolec IOTO/PKeHHsS, OpraHizaimis 30epiraHHs
MiAMACAaHUX  JOKYMeHTiB.JIKk  BapiaHT  pimeHHS, OyJlO  3alpONOHOBAaHO
BUKOPHCTAHHS BIIPOBA/UKEHHS OKPEMOTO MOJYJs, MIOPO3POOJIECHUH crHenialbHO
JUIA BUIIICHHS 3aBIaHb JOKyMeHTooOiry i3 3actocyBanHsMm KEII (mampukmnan,
Buacno abo Megapolis.DocNet).

Amnani3 posrinsHyTHX MetofiB peimkuHipuHry KC nokaszas, 10 akTyaJIbHOIO
3aJa4er0 € po3pobKa CHUCTEMH KOHTPOJIBHMX TOYOK Ta aIrOPUTMYy IX
IHTENIEKTYaIbHOTO aHaNi3y, M0 JO3BOJINTh O0OpaTH HAWOUIBII MPUWHATHUN METO[
i peimkuHipuary  gifounx KC  Ta mpomeciB 3 ypaxyBaHHAM — BHMOT
3aKOHO/IaBCTBa, PUHKY Ta KOPUCTYBayiB.
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Yacr. HY «3anopisbka nmositexnikay
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JOCILKEHHS ICHYIOUHUX THUIIIB IuHTEPq)EﬁCIB KC
TA BUMOTI 10 IHTEP®EHNCIB

Iarepdeiic komn’rorepanx cucteM (KC) BUKOPHCTOBYETBCS IS 3B 3Ky MIiXK
KOPHCTYBa4eM Ta KOMII IOTEpOM Ta 3abe3ledye MOXKIHBICTE OOMiHYy HaHUMH Ta
KepyBaHH: pizHUMH (QyHKIisSsME cucTemHu. [IpaBuibHO po3pobienuii iHTepdeiic €
KITFOYOBUM (paKTOPOM AJIsL 3pydHOro Ta edekrtuBHOro BukopucranHsi KC, Tomy
MOJANBIN  JOCHI/DKCHHS Ta pO3poOKa METOMIB Ta 3aco0iB  CTBOPEHHA
IHTEJIEKTYaIbHUX IHTEP(ENCIB € aKTyaIbHOI0 33/1a4elO0.

Sk mokazaiu JOCHiHKEeHHs, ChOTOHI icHye Oarato TumiB inTepdeiicie KC:
rpadiyHi, KOMaHJHi, TOJIOCOBI Ta ceHCOpHi. Haimommpenimmm € rpadivanit
intepdeiic, skuii BUKOpucTOBYe TpadiuHi eneMeHTH (IKOHKHM, KHOIKH Ta BiKHA)
1100 JOTIOMOITH KOPUCTYBaueBi B3a€EMOJIATH 3 crcTeMoro. Komananuii inTepderic
BUMAarae BBEJCHHS TEKCTOBHX KOMaH, 1100 BUKOHATH TIeBHI 3aBaHHs. ['onocoBuit
iHTepdeiic BUKOPUCTOBYE TOJIOCOBE KEpPyBaHHS, OO JOMOMOITH KOPHCTYBaueBi
B3a€EMOJIATH 3 cucTeMoro. CeHcopHHI iHTep(eiic BHKOPHCTOBYE €KPaHH CEHCOHUX
NPUCTPOIB, TAKUX SK CMapTGOHM Ta IUIAHIIETH, 100 HajaTH KOPHCTYBaueBi
MOXIIMBICTb B3a€MOJISATH 3 CHCTEMOIO 32 JIOIIOMOTOIO JIOTHKY.

Jns po3poOku edekTrBHOTO iHTEpdelcy HeoOXiTHO BpaxOBYBaTH BHMOTHU
KOPHUCTYBayiB IIOJI0 TPOCTOTH BUKOPUCTAHHS, JIOCTYMHOCTI, IIBUIKOCTI Ta
MOXIIMBOCTEll HajmamTyBaHHs. Skiio iHTepdeiic He 3aJ0BOJBHSE UM BHUMOTaM,
KOPHUCTYBa4i MOXKYTh CTHKATHCS 3 MPOOJIEeMaMH MiJl YaC BUKOPHUCTAHHS CHUCTEMH,
10 MO€ MPU3BECTH JI0 IOTAHOTO IOCBIAY B3aeMo/il kopuctysaya 3 KC.

OnmHuM 3 BakIMBUX (aKTOpIB Uit po3poOku edeKTHBHOro iHTepdeiicy €
qu3aiiH. JlmzaiiH iHTepdeiicy NOBMHEH OYTH JIOTIYHUM Ta 3pO3yMIJIMM JUIst
KopHcTyBaya. BasimBo, mo6 iHrepgeiic OyB JOCHTh MPOCTHM ISl BAKOPUCTaHHS,
aJie TIpU IIbOMY JO3BOJISB KOPHUCTYBa4deBi BUKOHYBAaTH PI3HOMAHITHI 3aBJaHHS Ta
¢ynkuii. BaxnuBo, mo0 enementH iHTepdelicy Oyiam po3TalloBaHi 3pydyHO Ta
JIOT1YHO, 1100 KOPUCTYBay MIr MIBUAKO Ta JIETKO 3HAWTH MOTPiOHY (QyHKIIiIO.

OxpiM 1poro, iHtepdeiic TOBMHEH OyTH [JOCTYITHHM JUI JIIOJEH 3
0coOMBUMHU TTOTpeOaMH 3 YpaxyBaHHSIM TaKHX OOMEXEHb 5K BiJICYTHICTH 30pY,
CIyXy YW pyxJMBOCTi. J[is1 po3poOkm Takmx ocoONMBHX iHTEp(EHCiB MOXKYTh
BUKOPUCTOBYBATHCS CIIEIialIbHI TEXHONOTii, Taki SK eKpaHHI 4YHTadi, MOBHI
MTOMIYHUKH Ta 1HII JOTIOMIXHi 3ac00H.

Takox, iHTEepdeiic MoBUHEH OyTH JOCTATHBRO THYYKHMM, II00 KOPHCTyBadi
MOTIJIM HaJallTyBaTH WOro Ha CBili cMak. J{JIsi bOr0 MOXYTh BUKOPHUCTOBYBATHCS
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pi3HI HalAIITYBaHHS, SKi JO3BOJISIFOTH 3MIHIOBATH PO3MIpH IIPUQTIB, KOJIHOPH Ta
1HIIII TapaMeTpH iHTepdeiicy.

BaxknuBo Takox 3a0e3MeunTH HAIC)KHUH piBEeHb OE3MEKH JJIsi KOPHCTYBAiB,
mo0 3amo0irTH HECaHKLIOHOBAHOMY JIOCTYIy 10 iX ocobucroi iHpopmarii Ta
JaHuX. /s bOro MOKYTh BUKOPHCTOBYBATHUCS Pi3HI TEXHOJIOTI, Taki sIK Mapoii,
OiomeTpuuHi MeTonu imeHTH(DIKAMii Ta iHTII.

[Ipobnema momsirae B ToMy, mo po3podka iHTepdeiicy KC, mo Bigmosigae
BCIM BHMOT'aM, HOTO TECTYBaHHS Ta FeHepalis pillleHb MO0 YCYHEHHs BHSABICHHX
npobJeM € cKIaaHoIo 3amadero. (s 1i BHPIMICHHS MOXKIHBO 3aCTOCOBYBATHME
ToaM Ta 3acobu mTyuHoro inTenekTy (II). Ix MosIHBO BHKOpPHCTOBYBAaTH SIK Ha
eTami poO3pOOKH i TOIIYKYy HAaWKpamIuX pilieHb, IO JO3BOJIATH MOKPAIUTH
B3aEMOJIII0 KopHcTyBauiB 3 iHTepdeiicamu KC, Tak 1 Ha erami aHamizy BXKe
cTBOpeHoro inTepdeiicy. OmHuM 3 miaxomiB 10 po3podku intepdericy KC e
BUKOPHCTAaHHS KOHIEMIII «PO3yMHOr0o» ab0 «aaanTHBHOTrO» iHTepdeiicy. llei
miaxig nepeabavae CTBOpeHHs iHTepdeiicy, KUl MoXe aJanTyBaTUCs JI0 NOTped
KOpHUCTYBaiB Ta 3a0e3nedyyBaTH OUIbII MEpCOHATI30BaHUN JOCBIJ KOPHCTYBAaHHS
KC.

OTxe, mochmimKeHHS Ta po3poOka MeromiB 3a 3acoOiB I mis cTBopeHHS
IHTENEKTYyalbHUX IHTepQeiiciB € BaKIMBAM 3aBHAHHAM, OCKUIBKA TaKHH
iHTepdeiic Moke MOKpAIlUTH NPOXYKTHBHICTE pPOOOTH KOPHCTYBadiB Ta
edexTrBHICTH BUKOpHcTaHHSI KC.

YK 004.91

Cy66orin C.0.!, Auapees M.O.2

! 1-p Texn. mayk, nmpod. HY «3anopi3bka momirexHikay»
23aB. 11a6., acuct. HY «3amopisbka nosiTexnikay

TH®OPMAIIMHA CUCTEMA CTBOPEHHSI HABUAJIBHO-
METOAUYHOI'O 3ABE3INEYEHHA OCBITHIX KOMIIOHEHTIB

Po3pobka Ta oomMIieHHS HaBYANEHO-METOIMYHOTO 3a0e3MEUCHHS OCBITHIX
KOMIIOHCHTIB € OJHOI 3 HaWBaXIUBIMIKX CKIAUIOBUX pOOOTH HAyKOBO-
MEeIaroTiYHUX TPAI[iBHUKIB 3aKJIAIiB BHUIOi OCBITH Ta BUMAra€ BEIUKUX BUTPAT
iXHBOTO Yacy Ta 3yCwiib. JIOKYMEHTAILHUI CYNPOBIJ OCBITHIX KOMIIOHCHTIB, SIK
MPaBUJIO, MICTUTH POOOYYy MpOrpaMy, HaBYaIbHY IIpOrpaMmy Ta cmiadyc, sKi
3MICTOBHO MaloTh 0arato OJHAaKOBMX abo MOAIOHMX CKIJIAJIOBHX, IOTpeda y
3aMOBHEHHI SIKUX BUKJIaIa4€M HPU3BOANUTH 10 HEMPOIYKTHBHOIO IyOISDKY OIHUX i
THX K€ BIJOMOCTEH y pi3HMX JOKyMeHTax 3 pi3HuUM (opmaryBaHHSIM. KpiMm TOTO,
BUHUKA€ MMOBIPHICTh MTOMIJIOK Ta HEBIJIIOBIAHOCTEH y 3alTOBHEHHI OJHUX 1 THX
&Ke BiJoMocTell y pi3HMX JoKyMeHTaX. CTBOPEHHS OKPEMHX JOKYMEHTIB Pi3HHMH
BUKJaJladaMi  TaKOX YCKJIAgHIOE ixHI 30WMpaHHS, aHami3, IOPIBHAHHS,
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BUIIpaBiieHHs, 30epiranHs. Tomy BuHHMKae noTtpeda y mudposizanii ta yHidikamii
npoueciB  30upaHHs iH(opMmanii Ta TeHepauii JOKYMEHTIB JUIi OCBITHIX
KOMIIOHCHTIB.

Metoro pobotu Oyno CTBOpeHHS iH(GOPMAIITHOT CHUCTeMH, 3AaTHOI
3a0e3MeunTH LEeHTpalti3oBaHe 30MpaHHs, 30epiraHHs, aHami3 Ta IMOPIBHSIHHS, a
TaKOX BUIPABJIICHHS BiJOMOCTEH OIMMCIB OCBITHIX KOMIIOHEHTIB Ta T€HEpaIlilo Ha
iXHIi OCHOBI TOKYMEHTAaIii AJIs1 OCBITHIX KOMIIOHEHTIB 32 Pi3HUMH (hopMamH.

[IpoBenenuit aBTOpamm aHami3 (OpM HABYANHHHUX IPOrpaM Ta poOOUMX
mporpam, cuinabyciB OCBITHIX KOMIIOHEHTIB [1, 2], a Takok TabiuIb JOAaTKiB 10
Camoanamizy 3a ¢opmamu HarioHaspHOTO areHTCTBa i3 3a0e3medeHHS SKOCTi
BUIIOI OCBITH YKpaiHU J0O3BOJIUB BHUAUTUTH TaKi OCHOBHI BiZIOMOCTI, 3aIIOBHCHHS
SKMX TOTpiOHE i1 CTBOPEHHS BIAMOBIAHUX JOKYMCHTIB: HalMEHYBaHHS
BIJMOBIaNbHOI Kadeapu, KOA HABYAIBHOI JTUCHHMIUIIHK, Ha3Ba HaBYAILHOL
JMUCHUIUTIHM, Ha3Ba OCBITHHOI MPOTrpaMH, CICLialbHICTh, raly3b 3HAaHb, PIBEHb
BUIIIOT OCBITH, Jata 1 HOMEp IIPOTOKOJY 3aTBEPXKCHHS, OOCIT JUCIHUILTIHU
(KpenuTiB), BUI AUCIUILIIHY, KUIBKICTH MOMYJIB, KUIbKICTh 3MICTOBHX MOJIYJIIB,
ceMecTp, KUIbKICTh TOAMH JICKI[iH, KUTbKICTh TOUH MPAKTUYHUX 3aHATh, KUIBKICTh
TOJVH CEMIHAPCHKUX 3aHATh, KUTBKICTh TOJMH J1a00paTopHi pooiT, KINBKICTh TOAWH
IHAMBIMyadbHUX 3aHATH, (opMa KOHTPONIO, dYac 1 Miclle TPOBEICHHS
KOHCYJIbTAIliif, KOMIIETCHTHOCTI 3arajibHi, KOMIIETEHTHOCTi ()aXxoBi, MpOrpamHi
pe3yNnbTaTH HABYAHHS, NPEPEKBI3UTH IUCHUILTIHU, MMOCTPEKBI3UTH TUCHIHILTIHH,
I1L.L.. BuKiagaya, HAYKOBHUI CTYIIiHB, BUCHE 3BaHHS, I0Ca/ia BUKJIATa4da, TeIeQOH
kadeapu, tenehoH BHKIamaya, e-mail BUKIaZadya, MOJaTKOBa iH(OpMAIlis Tpo
BUKJIa[lauya Ta KOHTAKTH, KBai(ikallis BUKIana4a, OOIPYyHTYBaHHS BiIIOBIIHOCTI
BUKJIa[la4a JUCIUIUTIHI, OOIPYHTYBaHHS AUCIMILIIHY, METa AUCIHILTIHY, 3aBIaHHSI
JTUCHHUIUTIHA, 3MICT Ta CTPYKTYpa MUCHUIUTIHA, TEMH MPAKTUIHUX, JJAOOPATOPHHX,
CeMIHapChbKHUX 3aHATh, CAMOCTIiHA po0OTa, METOAM HaB4aHHSI, GOpPMHU 1 METOaU
KOHTPOJIIO, CUCTEMA Ta KPUTEPil OLIHIOBaHHS KypCY, MOJITHKA KypCY, METOINYHE
3a0e3neueHHs, PEKOMEHIOBaHa JiTepaTypa 0a3oBa, peKOMEHIOBaHA JiTeparypa
JIOTIOMIXKHA, 1H(pOpPMaLiiHI pecypcH, MarepiaJbHO-TEXHIYHI 3acO0H, JOMATKOBI
BiZIOMOCTI.

Ha ocHOBIi BHIIEHHX BiOMOCTEH 3a JONOMOTOK XMapHHUX 3aco0iB Google
Tabnuupe cTBOpeHO MAOIOHU TAONHIB JJIS OCBITHIX MpOTpaM, 3allOBHEHHS SKUX
MOJKe OYTH PO3IOJIICHO Ha eTal 3allOBHEHHS 3arajbHHUX BiJOMOCTEH IMPO OCBITHI
KOMITOHEHTH JabopaHTaMu 0e3 ydacTi BHKIAJadiB 3a JaHWMH, IO MICTATHCS B
OCBITHIl Tporpamu, HaBYaJIHHOMY IUIaHI TOIIO, T4 €Tal 3alOBHEHHS HEBEIHMKOL
KUTBKOCTI 3MICTOBHUX TOJel Oe3mocepenHho BuUKIagadamu. [lpm 1mpomy
3a0e3Meuy€eThCsl 3HAYHE 3MEHIICHHS BHTPAT 4Yacy BHKJIAJAadiB 33 PaxyHOK
YCYHEHHSI AyOJspKy Ta moTped oQOpMIICHHS JOKYMEHTIB. 3amoBHEHi TaOmuIli
MOJKYTh OINEPATHBHO PEICH3YBATHCS IHIIMMH BHKJIAZadyaMH, 30KpEMa rapaHToM,
wienamn HMK kadenpu, 3aBigyBauem kadenpu, KOpeKTyBaTHcs (B acHeKTi
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BUIIPABICHHS IOMWJIOK) ©Oe3 yuacTi BHKIagada-aBropa. Ilpu  mpomy
3a0e3neuyeTbcs 30epeKeHHs ICTOpii MPaBOK Ta € MOXKJIMBICTh «BIJKaTy Hazam»
BHECCHHUX IPABOK, a TAKOXK Oe3MmarnepoBuii mporec podoTu 3 iHPOopMAaIi€ro.

3anoBHeHi TaOJMII BiZOMOCTEH JIOMOBHEHO 3ac0o0aMu aBTOMAaTHYHOT
reHepanii JOKyYMEHTIB 3 OCBITHIX KOMIIOHEHTIB 3a CTaHIAapTU30BaHHMU
mraboraMu  cmiadycy, po6odoi mporpamu, HaBYAIBHOI MporpaMu Ta TaOJIHIb
JOJATKIB caMmoaHallizy A aKpemuTaliiHOi eKkcrepTusdn. Y pasi 3MiHH OJaHKIiB
MOKYMEHTIB BHUKJIaJadaM HE TOTPIOHO KOPEKTyBaTH 3MICTOBE HAINOBHEHHS Ta
(hopMaTyBaTH BiOMOCTI JOKYMEHTIB MO-HOBOMY. JlOCTaTHRO BHECTH OTHOPA30BO
mpaBKH y 3acid TeHepallil BiONOBITZHOTO MOKYMEHTY Ta IepereHepyBary yci
noTpiOHI TOKYMEHTH.

Pospobrnene mporpamue 3abe3meueHHs] JO3BOJISIE aBTOMATUYHO Te€HEPYBaTH
JIOKyMEHTH sIK y pegaroBaHomy ¢opmarti docx, Tak iy ¢omari pdf.

3 METOI YHHKHEHHS 3alBUX IIOBTODIB MESKHUX 3arajbHUX CKJIQJOBHX
JIOKyMEHTIB Ha Kadenpi mporpaMHUX 3aco0iB CTBOPEHO Ta 3aTBEP/DKEHO TaKOXK
THUIIOBI MOJITHKHU [3], 110 MICTAThH IETali30BaHI KpUTEpii OLIHIOBaHHS YCiX BH/IB
3aHATh, POOIT Ta (GOPM KOHTPOJIO, MOJITHKHA OCBITHIX KOMIIOHCHTIB, METOIU
HaBYaHHS Ta KOHTPOJIIO, @ TAKOXK PErJIAMEHTH NPOBAIKCHHS OKPEMUX CKIaIOBHX
OCBITHBO-HAYKOBOI isTbHOCTI. OCKUTBKH 00CAT TaKOTO 3arajlbHOTO JTOKYMEHTY €
JOOCHTh BEIHMKHAM, TO 3aMiCTh IIOBTOPY y JOKYMEHTax HOro BMICTY, 3aMiCTh
TUTIOBHX CKJIAJIOBUX JOKYMEHTIB HABOIATHCS MOCWIAHHS Ha BIOIOBITHI THITOBI
MOJITHKH, II0 3HAYHO CKOPOUY€E TOKYMEHTH, pOOUTH 1X OUIBII 3pyIHHMH (30KpeMa
UIs  3700yBaviB), a TaKOX 3HIMae MOTpeOy sl BUKIAna4ya 3allOBHIOBATU
BIJIMIOBIIHI PO3/IiJTi JOKYMECHTIB.

CIIUCOK BUKOPUCTAHOI JIITEPATYPU
1. Montanaro A. Quantum algorithms: an overview [Electronic resource] / A.
Montanaro. — Access mode : https://www.nature.com/articles/npjqi201523
2. Matthews T. RSA [Electronic resource] / T. Matthews. — Access mode :
https://www.exabeam.com/information-security/rsa-algorithm
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IMMPOTPAMHA PEAJIBAIIIS AITOPUTMY 3TOPTKOBOI HEMPOHHOI
MEPEXI PO3III3BHABAHHS OJSIT'Y 3 BUKOPUCTAHHSIM HABOPY
JAHHUX FASHION MNIST

3apa3 3acTOCyBaHHSI HEHPOHHHUX MEPEX € TMOMYILIPHUM 1 YCIHIITHAM METOOM
PO3B’S3aHHS 3aa4lOB’S3aHUX 13 PO3MI3HABAHHAM OJATy Ha 300pakeHHSIX.
OO6poOka Ta po3mi3HaBaHHS 300pakeHb CKIATHUHA TIPOIEC, aKEe BiITOBIIHI
IHCTPYMEHTH MICTATh peanmizamii CckiIagHux anroputMmiB. OCHOBOIWO  UIs
pO3Ii3HaBaHHA OIATY Ha 300paXEHHSAX € HEWpOHHAa Mepexka, sfKa Ui CBOTO
e(eKTUBHOTO (DYHKIIOHYBaHHS IIOBUHHA ITPOMTH MPOLIEC HABYAHHSI.

Jnst 3aBIaHHS pO3Mi3HABAaHHS ONSTY Ha 300payKeHHI Halikpalue MiAXOIUTh
3rOpPTKOBAa HEHPOHHA MeEpeXa TOMY, LIONAHUN BUJ HEHPOHHUX MEpEX Mae€ psf
mepeBar Ta BIJMIHHOCTCH, sKi € HEOOXiMHUMH JJIsI OTPHUMAHHS KOPEKTHOTO
pe3yJbTaTy Ta BXOAUTH JI0 CKJIaJy ajJrOPUTMIB ITHOOKOTO HABYAHHSI.

OCHOBHOIO Omepali€l0 B 3rOPTKOBIH HEHPOHHIH Mepexi € 3roprka.
HeiiponHa Mepexa IUITXOM 3aCTOCYBaHHS Ollepamii 3rOPTKH J03BOJISIE 3MEHIIUTH
KUTbKICTh iH(OpMarii, mo 30epiraeTbCsi B MaM’sTi, B HACHIIOK YOTO Kparie
CHpAaBIIETHCS 3 300paKCHHSIMH BUCOKOI PO3IIIBHOI 3AaTHOCTI, i BHIUIAE OMOPHI
03HaKW 300pakeHH:, HAPUKIA], pedpa, KOHTYpH a0o rpani. Ha HacTymHOMY piBHI
00poOKHM 3 X pedep i rpaHed MOKHA PO3II3HATH TOBTOPIOBaHI (parMeHTH
TEKCTYP, SKi Jaji MOXYThb CKJIacTUCS y (hparMeHTH 300paxkeHHs [1].

HasiBHi cyuacHi mnporpamHi 3aco0M IIO3BOJISIIOTH INBWJAKO MNOOyAyBaTH
MOJIeTIb HEHpOHHOT Mepexi, cdopmyBaTH rpad o0OYHCIEHb, ABTOMAaTHYHO
MipaxyBaTu Ipajii€HTH, BUKOHATH MPOLIEC HABYAHHS 1 TECTYBaHHS 33 KOPOTKHI
yac Ta BHCOKOK sKicTio. Cepel TakuxX NPOrpaMHUX 3aco0iB € 0i0mioTeKH
Keras, Tensor Flow, Microsoft Cognitive Toolkit, Theano, Pandas, NumPy, Apache
MXNet, SciPy, Matplotlib, Statsmodels, Seaborn, ScikitLearn, Plotly.

CepenoBuieM po3poOKH 3a3BHYail BUKOpUCTOBYIOTH Google Colaboratory.
Januii cepBic 103BOJIsIE KOPUCTYBaYaM HaBYaTH MOJIENI Ta MPALIOBATH 3 JaHUMHU Y
XMapHOMY CEpeJOBHIII 3a JonoMoror Opaysepa. CepBiC BHKOPHCTOBYE MOBY
nporpamyBaHHs Python Ta Hajjae MOXIIMBOCTI BUKOPHUCTOBYBATH BEJIMKY KUIBKICTB
0i0mioTek Bi3yammi3allil TaHuX.

Ha mpakrTuii 3ropTkoBy HEHpOHHY MeEpeXy pIIKO HaBYalOTh 3 HYJIs.
[IpakTUKy€ThCA CIOYATKy NOIEPEHId 3aImyCcK Mepeki Ha HasgBHOMY HaOopi
naHux(HanmpuKian, kepeno nanux Kaggle), a moTiM HaTpeHOBaHa Mepexa
BHUKOPUCTOBYETHCS JUIA PO3B’A3aHHS IIOCTABJICHOT 3a/1a4i.
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Habopwu manux mpeacTaBisiioTh COO00 ClieIlialibHI HA0OPH BEIHMKOI KiJTbKOCTI
JIAaHKX, SIKI MICTATH PETENBLHO BiNiOpaHi CK3EMIUIAPH JaHUX Ta ONTHMI30BaHI IS
BUKOPHCTAHHS y TPOIeCi HABYaHHs Ta TECTyBaHHS HEHPOHHOI Mepexi. 3a3Buyaii
BOHM BXE BIJICOPTOBaHI 3a THIIAMH Ta MICTATh iH(GOpMAILIO Npo Te, SKi JaHi
BBA)KAIOTHCS! KOPEKTHUMH, a SIKi Hi.

OpanM 3 Takux HabopiB manux € Fashion MNIST [2], skuit micTuts HabIip 3
70000 300pakeHs omary po3mipom 28*28 mikcemiB. [y HaBUaHHA MOJIENTi BUOIPKY
IUIATH Ha JBl YaCTWHU — HABYAIFHY Ta TECTOBY.

AJNTOPUTM 3TOPTKOBOi HEWPOHHOI MeEpexi pO3Mi3HABaHHA OIATY 3
BUKOpUCTaHHAM HaOopy nmaHux Fashion MNIST moumHaeThcst 3 3aBaHTaKCHHA
nmaaux. JlaHi IpoXoaaTh IpoIec HOpMali3amii, Mil 9ac sSKOTO 3MiHIOETBCS PO3MIp
300pakeHb Ta X KOJIp.

HactymauM ertamoM € Te, 1m0 JaHi NMPOXOJATH IMPOIEC MiATOTOBKH JUIs
HaBYaHHS Mojeli. BiH IpYHTYeThCsA Ha MO JaHWX HAa HaBYalbHI Ta TECTOBI
JlaHi, a TAKOXK MEPETBOPEHHS JaHUX B MAaCHBH JUISl IOJIANIBIIOTO HABYAHHS.

Jani mouMHaeThcss mpouec HaBYaHHS Mozaemi. Ha 1pomy erami
BUKOPHCTOBYETHCSl all’'OPUTM 3aropTKOBOI HEHPOHHOI Mepexi. JlaHuid anroputm
BUKOPHUCTOBY€ Halip MaHWX IJIsI HABYAHHS MO Ta TOOyI0BH HEUPOHHOI Mepexi
3]

ITicns HaByaHHS MOAENI TOYMHAETHCS NpoLEC TecTyBaHHA. [lna mboro
BUKOPHCTOBYETHCSI TECTOBHH HalOip NaHMX, SKUH He OyB BHUKOPHCTaHWI Ipu
HaBYaHHI Mojenmi. 3aBISKH IIbOMY MOXHAa IEPEBIPUTH TOYHICTH Mojeii. SIKimo
TOYHICTh MOJEJI BHUCOKA, TO MOJENb MOXe OyTH BUKOPHCTaHA Uil PO3B’s3aHHS
3aad.

HactymHuM KpoKOM € poO3ropTaHHsi Ta MOHITOpHUHT Mogemi. s
PO3TOpTaHHS MOJENI BUKOPHCTOBYIOThCs 3a3Buuail Docker, Kubernetes Ta Azure
Machine Learning Service. MOHITOpUHT MOJIEJi JTO3BOJISIE BIJICTEXKYBAaTH MOJIENb
Ha MOMHJIKH Ta IIPOBOAMTH OLIHKY MPOAYKTHBHOCTI ITPU €KCILTyaTarlii.

MokHa 3pOOWTH BHCHOBOK, IO UIS TMOJIMIICHHS €()EKTUBHOCTI MPOTHO3Y
Mozelni Tpeba HaBYATH Ha OUTBIIMX HaOOpax MaHWX, alie MO0 €KOHOMHTH PEeCypcH
ONITHYTHI Ha0ip JaHWX Ma€ HENOTaHUH pe3yJbTarT.

CIIUCOK BUKOPUCTAHOI JIITEPATYPU

1. ITapxomenko B.B. J[locmipkeHHss Ta HporpamMHa peaizallisi MeTOJiB
IITYYHOTO iHTEJIEKTY PO3Mi3HABAHHS OJATY Ha 300paKEHHSX : KYPCOBHH MPOEKT /
B.B. ITapxomenko. — 3amopixxs : HY «3amopizpka nomitexnika», 2022. — 86 c.

2. Fashion MNIST [Electronic resource]. — Access mode
https://www kaggle.com/datasets/zalando-research/fashionmnist

3. Dress in Layers. Convolutional Neural Net Tuning with The Fashion
MNIST Dataset [Electronic resource]. - Access mode
http://www.eamonfleming.com/projects/fashion-mnist.html
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TIPOTPAMHA PEAJIIBAIISI ABTOMATH30BAHOI CUCTEMM JIJIS
PIINIEHHSI PEKPYTHHI'OBHUX 3ABJIAHb

3apa3 y cdepi kepyBaHHSI NEPCOHAIOM aKTHBHO 3aCTOCOBYIOTHCS HOBI
KOMIT'FOTEpHI TEXHOJOTii, $Ki SBIAIOTE COOOI0 IIUIECTIPSIMOBAaHY IisUTHHICTH
KepiBHHIITBA Ta TPAIiBHUKIB BIAMOBIAHMX MiAPO3MITIB KOMIIAHI{, IO BKIIOYAE
pO3poOKy KOHIENIH, CTpaTerii KagpoBOi IONITHKH, NPUHIHIIB Ta METOMIB
YIpaBiiHHS IEPCOHANOM oprasizamii. Meroo € 3amyueHHs Ta edekTuBHE
BUKOPHCTaHHs HasBHOI po0OOYOi CHMJIM HAa PUHKY INpaili JUIsl JOCSATHEHHS Lijed
komrtanii. OfHI€I0 3 TOJOBHUX (YHKI[IH yNpaBIiHHSA NEPCOHAJIOM € PEKPYTHHI
MEPCOHANTY, IO BKJIIOYAE OIHIOBAHHSI BHMOT JIO IOCAIH, CTBOPEHHS MpOodiaro
KOMIICTCHINH, BH3HAYCHHS  HAWKpAIIMX  KaHAIIB  IOIIYKYy  [EPCOHANY,
BUKODHCTAHHSI IHCTPYMEHTApil0 OLIHIOBAHHS, IPEJCTaBICHHS KaHIUAATIB Ta
MATPUMKY IX y TIepiol aanTarii.

ABTOMaTH3AaIlsI MI0OPY MEPCOHATYy € aKTyalbHOIO IMPOOJIEMOIO, OCKUTBKU
oOcsr iH(opMamii mpo KaHAMOATIB, BiX NpoQUIB A0 pe3oMe, IEPEBHUIILYE
MOJJIMBOCTI PEKPYTHHIOBHX KOMaHI s OOpoOKM Ta 30imbIIye dYacoBi it
(inancoBi pecypcu ¢axiBmiB i kommanii B 1iomy. Po3B’s3aHHsIM mpoOieMu €
BIIPOBa/DKCHHA CHCTeM Ui aBTomartm3amii pekpytuHry (ATS), cuctem HR-
meHemxkmenty (HRM) ta CRM-cuctemu mis HR-menemxepis. Bukopucranus
IITYYHOTO IHTEJIEKTY Y TaKHX CHUCTEMax JO03BOJIIE PEKpyTepaM CHCTEeMaTH3yBaTH
Ta aHAJTI3yBaTH BEJIMKY KUIBKICTh PI3HOMAHITHUX MaHHUX, IO A€ MOXKJIHUBICTh
npuiiMaTH NpaBUJIbHI PilIEHHS 11010 HaliMy KBastiikoBaHux daxisuis [1].

ATS (Applicant Tracking System) — cucrema KepyBaHHsS KaHAWAATAMH, L0
JIO3BOJISIE aBTOMATH3yBaTH PIllICHHS PEKPYTHHTOBHUX 3aBlaHb. [IpoaHasnizyBaBiim
HasBHI crcTeMH, Oylo BH3HaUYCHO HACTYIHI OCHOBHI (PYHKIII, IKHMH BOJOIIOTH
TaKi CHUCTEMH: JOJaBaHHS BaKaHCIM 1 KaHAUOATIB A0 0a3W JaHUX, 3alOBHEHHS
3asBKM Ha BaKaHCIiIO, 10JJaBaHHs KaHIUJaTiB HA BaKaHCIIO, 3aBaHTa)XCHHS pe3loMe
y ¢opmarax doc, docx, pdf i rtf, pyune 3amoBHeHHS KapTKM KaHIWIATa, IMIOPT
Kanaunatie 3 Excel, HamamrTyBaHHS Kac TOMHHX IOJIB MPH JOJABaHHI BaKaHCII,
CTBOPEHHS 3arajbHOJIOCTYITHOTO CAaNTy 3 BaKaHCisIMHU, KAPTKH OIIHKU KaHIWUJATIB,
KOHCTPYKTOP 3BITiB [2].

IIpu po3pobiii BeG3acTocyHKy Oysio 0oOpaHO [ CepBEpHOI YaCTHHH
BUKOPUCTOBYBaTH MOBY mnporpamyBanHi C#, ¢peiimBopk ASP.NET Core,
(dpeiimBopk st podotu 3 ganumu Entity Framework Core,CKB/] Microsoft SQL
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Server ta SQL Server Management Studio. 3acobamu a1 ogOpMIIEHHS
30BHIIIHBOTO BHIJISLy Be03acTOCyHKY Oyno oOpano MoBy rineprekcty HTML,
TaOMUIF0 CcTii3aimii eneMeHTiB cropiHok CSS, MoBy mnporpamyBaHHS JS,
(peiiMBOpK po3p0oOKHM aTanTHBHUX 3aCTOCYHKIB Bootstrap.

[poekTyroun BeO3aCTOCYHOK Oyno OOpaHO BHKOPHCTOBYBAaTH INAOJIOH
apxiTekrypy MVC,0CKiTBKH BiH J03BOJISIE TOJETIIYBATH TOHANBINI 3MiHH
3aCTOCYHKIB, a TaKOXX HaJa€ MOJIIMBICTH ITOBTOPHOTO BHKOPHUCTAHHA OKPEMHX
KOMIIOHEHTIB 3aCTOCYHKIB Ta Iependadae MOIUT 3aCTOCYHKY Ha TPH YacTHHHU.
Tako)k BHUKOPHCTaHHS IIbOTO MIAONOHY y BEIHKHX CHCTEMax CIIPHAE
BITOPSAKOBAHOCTI IXHBOI CTPYKTYPH Ta POOWUTH iX OUMBII 3pO3YyMITMMHU IIIIXOM
3MCHIICHHS CKIaAHOCTI. [IpencTaBieHHS BiANOBIHAIOTH 32 MONAHHSI KOHTCHTY
4yepe3 NMpuU3HaueHUH Ui KopuctyBaya intepdeiic. Mozens y Be03acTOCYHKY SIBIIsIE
cobor Oyap-sKy Oi3Hec-oriKy abo omeparlii, sSKi MOBHHHI OyTH BHKOHAHi iM.
Kontposep o6pobisie 3anmuTu 3 KIIIE€HTa 10 cepBepa Ta MOBEPTAE AaHi y BUIJISLIL
npezcTaBiaeHHs. TOOTO KOHTpOJIEp MICTUTH 3B’30K MK KOpUCTyBadeM Ta Oi3Hec-
JIOTIKOIO.

ITpu npoexTyBaHHI Be03aCTOCYHKY OyJM BUKOPHCTaHI MPHHIUIN 00’ €KTHO-
opierToBanoro npoekryBanHs SOLID. JlaHi IpHWHIMIN JO3BOJISTIOTE PO3POOHUKAM
pO3pOOIATH TporpaMy, sIKi JIETKO pO3IIUPIOBATH, HIATPUMYBAaTH Ta [aro0Th
rapaHTii, 0 MPOrpaMH MOXKYTb JIETKO aAaNTyBaTUCS A0 MiHIUBHX BAMOT.

Ilig gac po3poOkm BeO3aCTOCYHKY il B3aeMofil 3 0a30r0 maHWx OyB
BUKOPUCTaHUH (peiiMBopk mims podotu 3 manumu Entity Framework Core.
OpeiiMBOpPK 103BOJISIE PO3POOHUKAM MPALIOBATH 3 PeJLsLiiHOI 0a30l0 JaHUX.
Entity Framework Core peanizoBye mixij nepeTBOpeHHs: aOCTPaKTHUX 00 €KTIB y
dbopMmy 30epiraHHs TaHWX, NPUAHATIA B PEJAIAHIA Momeni, a caMme: PSIKH,
Talnuui Ta 3aKUTH 10 HUX. Peanizanis niaxony, 3aBsaku skomy Entity Framework
Core otpumye naHi 3 0a3u maHux siBiisse co0or0 peamizarito SQL-koMana, sKi
CTBODIOIOTH 3allUTH JIO cepBepa 0a3ud JaHuWX Ta OTPUMYIOTh [aHi, IIO
MpeACTaBISIOTE co00r0 00 ekt .NET.

3arajgbHUM MIXO0JI0OM JI0 IPOEKTYBAaHHs 0a3y JaHWX CUCTEMH € HOAIT HA TPU
YaCTHHU: KOHIENTYaJIbHY, JIOTIUHY Ta (i3uyHy Mozens. KoHnenTtyanbHa Mozaensb
BU3HAYA€ CYTHOCTI Ta 3B’SI3KM B CHCTEMI, II0 MOJIETIOEThCs. JIoriuna Mozens Juis
pemsmiiiHoi 0a3W JaHWX HOpPMAIli3ye CYTHOCTI Ta 3B’S3KH B TaOmUIi 3
OOMEXEHHSIMH 30BHIIIHBOTO Kimodya. Di3udHa MOAENb BpaxoBYe MOXKIHMBOCTI
KOHKPETHOTO MeXaHi3My OOpOOKH JaHWX, BKa3zyrouu aeram 30epiranasa. DizmdHa
MOJIeTIb  YTOYHIOETHCA ~ anaMiHicTparopaMyd 0a3 JaHWX JJIA  IiJBUIICHHS
MPOAYKTHUBHOCTI. PO3pOOHUKHN mMepeBakHO OOMEXYIOThCS POOOTOIO 3 JIOTIYHOIO
MoAeIuTI0, UIrydr SQL-3anuTu Ta BUKIMKAIOYH 30epexKeHi Mpoteypy.

OTXe, 3acTOCYyBaHHS PO3pPOOIEHOTO Be03aCTOCYHKY TOJIETIIYE POOOTY
KOMaHON peKpyTepiB Ta [O3BOJSIE CKOPOTHTH 4Yac Ha MIOAEHHI oOmeparti.
Beb63acTrocyHok Hamae (YHKIIOHAJIbHI MOMJIIMBOCTI B 3aJISKHOCTI BiJ poJi
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KopHucTyBaua. Po3poOieHuii Be03acTOCYHOK J03BOJISIE€ NpHUMAaTH DIlIEHHS PO
CYMICHICTh KaHJHMJATiB O BUMOI' IIOCaqd Ta aBTOMAaTHU3yBaTH OCHOBHI 3aBJIaHHS
¢axiBuiB 3 mindopy nepcoHany. Byno po3risHyTO HasBHI CHCTEMH, MPOBEICHO
MOPIBHSHHSA 32 CHUIBHUMH KPUTEPiSMH, peai30BaHO OCHOBHI (pyHKIIi Ha OCHOBI
OISy MpeaMeTHOI 00acTi, 00paHo 3aco0u It pPO3pOOKH, BUOKPEMIICHO OCHOBHI
CYTHOCTI TpeIMeTHOI O00NlacTi Ui CTPYKTypH Oa3W IaHWX Ta TPOBEICHO
TECTYBaHHS BE03aCTOCYHKY.

CITUCOK BUKOPUCTAHOI JIITEPATYPU
1. Recruiting system or ATS — Recruitment Automation [Electronic
resource]. — Access mode : https://hurma.work/en/capabilities/recruiting/.
2. Applicant Tracking System, ATS [Electronic resource]. — Access mode :
https://www.it.ua/knowledge-base/technology-innovation/applicant-tracking-
system-ats.

YK 004.4

Hikymnina A.C.!, Jleomenko C.JI.2, Omiiinuk A.O.
Uerya. rp. KHT-130 HY «3anopi3bka MOITEXHiKa»

2 acuct. HY «3anopizbKa MOMTEXHIKa»

3 1-p TexH. Hayk, npod. HY «3amopisbka momiTexHika»

MPOTPAMHA PEAJIIBAIIA 3ACTOCYHKY JIJISA OPTAHI3AIIII
IIVIAHYBAHHSA

l'onoBHOO 3a7auero € CTBOPEHHS 3aCTOCYHKY JUIS TaliM-MEHEKMEHTY, abu
BifiiiTk Bij Oe3iiui OKpeMuX Ta 00’€qHATH HEOOXiMHHHM (DYHKI[IOHAT B OIHOMY
MicIi.

Huni Bce Oinblie Jr0ledl NOYMHAIOTH  KOPHUCTYBATHUCh CYYaCHHMH
cmapronamu. Yepez Te MO Yy AEAKUX JIOJACH JKUTTS HPOXOJUTh Y LbHOMY
NPUCTPOT, 3’SBJISETHCS HEOOXIIHICTh TIaHyBaHHs y cMapTdoHi. /s nepexony Bin
TUTaHYBaHHS Ha marepi (y pi3HOMaHITHUX OJIOKHOTaX Ta 30IMIUTAaX) J0 OpraHi3amii
yacy B cMapTdoHi Oyae BupimeHo 6arato mpooiieM, Taki sK:

- IPOITYCK 3aIIAHOBAHOTO 3aX0/Y;

- BTpaTa 3alMCiB i3 BXKJIMBOIO iH(POPMAIIi€Io;

- CKJIQJIGHHUH CIIMCOK MPOAYKTIB, 3AJIUIIUBCS BAOMA;

- 3a0yB Mpo mapy i NPOIYCTHB Ti;

- He BpaxyBaB 1[0 HAKJIaIal0ThCs JEKiTbKa 3aX0/IiB;

- Ta me 0e31iY pyTHHHHUX IPOoOIIeM.

Tak, € Garato BXKe CTBOPEHHX 3aCTOCYHKIB, ajie¢ y HHX € CBOI HEIOJIKH,
HampuKiIang y OimpImocTi AOCUTH oOpizaHa 0Ga3oBa (Oe3KOIITOBHA) Bepcis, i
HEOOXIHO IUTATUTH HEMAaJIeHBKy CyMy TIpoIleil, abu OoTpuMaTH HOPMAaNbHUH
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¢yHkiioHan. [leski 3 HUX MaroTh He 30BCIM 3pydHHH iHTepdelic. s koKHOT
npobyieMH, HEOOXiTHHH OKpPEeMHH 3acCTOCYHOK (TIaHyBaJbHUK, HOTAaTHHUK,
HIOJICHHUK).

Tomy, abu BupimMTH AaHy npobieMy, Oyjo NMPUIHATO pIlIEHHS CTBOPHUTH
3actocyHok Planify, 3 mpocTum Ta iHTYITMBHO 3p0o3yMinuM iHTepdeicoM, KUl
Oyze 30epiraté Bcro HeoOXinHy iH(popMariito B oqHOMY Micui, He Tpeba OiraTu mo
OKPEMHM 3aCTOCYHKaM.

Tox Oyzme po3poOieHO mporpamy, ska Oyae MO€IHYBAaTH BUILE 3a3HAYCHUIN

(hyHKIiOHAJ, U MPOCTIIIOTO PO3yMiHHSA OyJIO CTBOPEHO IHTEIEKTYyallbHY KapTy
mindmap, 110 HaBeICHO Ha PUCYHKY 1.
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Pucynok 1 — Kapra nonatky

Tyt HaBemeHo mo mporpama Oyae MaTh Bech HEOOXiTHHH (YHKIIOHAT B
omHoMmy Micti. KopuctyBad Mae 3MOry HalaliTyBaTH MiJ ceOe CIOBIIIEHHS Ta
HaraxyBaHHS Tipo mofii. [Tig pykoto OymyTh 1 HOTATKH, 1 PO3KJIal, i 3ariaHOBaHi
rouii.

OTtxe, Oyno BHpilIEHO, IO HEOOXiTHO PO3POOMTH CBIM 3aCTOCYHOK, MJIS
3py4HOro 0o0’eqHaHHs (QyHKLIIOHATY B OJHIN mporpami, mo Oyne 06azyBaTHch Ha
BXKE€ ICHYIOUMX 3aCTOCYHKaxX YW CHCTEMax TalM-MEHEPKMEHTY, HalpHKiax Oyzne
B3ATO 17110 TUIaHyBaHHS Y OJIOKHOTaxX-IJIaHyBaJIbHUKAX, 13 PEJCTaBICHHSM IOIH
y BUTJISIII CIIMCKY YW KaJICH/aps, CACTEMHHU I 3aCTOCYHOK HOTATHHK, Ta HIOJACHHHUK,
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TOMY CTBOpeHI/Iﬁ J0JaTOK ITOBUHCH 6yTI/I AKTyaJIbHUM, aJKC 6y,ue 3pYy4YHO
OpFaHi?;OByBaTI/I BCi CBOI IUTAHH Ta 3aX0/JH.

YK 004.9

Yepuspcokuit K.€.!, Kamienko T.1.2

Yeryn. rp. KHT-139 HY «3anopisbka nomrexHikay»

2 kaHJ1. TeXH. HayK, poil. HY «3anopisbka nomitexHika»

IIPOI'PAMHA PEAJII3ANIA ®OPYMY 3
ABTOMOBLIBHOI TEMATHKH

Ha pmanmii MOMeHT Maibke KOXKEH Mae aBTOMOOUIb, abo X04 SKOCh
3iIITOBXYBaBCsA 3 NMUTAHHAMH Ha aBTOMOOITBHY TEMaTHKy. 3 pOCTOM KITBKOCTI
aBTOMOOLTIB 301IBITY€THCS KITBKICTh MATAHb J0 HUX.

Maibke BCi OCHOBHI NMHUTaHHS, SIKi MOXKYTb OyTH KOPHCHUMH — II€ ITUTaHHS
SKi OBOJII pO3MOBCIO/UKEHI. [Ipy BBOAI 3amUTy y Mepexy, HOIIYK BiAIOBiAI Ha
MUTAaHHS MOXKE 3alHATH BEIMKUIl Yac uepe3 3HAYHY KUIbKICTh HEmoTpiOHOT
iHpopMallii, sika CIy»KUTh HAIIOBHIOBAHOI YaCTHHOW. 3aBsIKK (OpyMy OTpHUMaHHs
BIJIMIOBI/Ii HA Oy/b-SKE MUTAHHS 3 I[i€1 MHOXHHHM 3aiiMae Bif 5 10 10 XBUWIKH, SKIIO
BIJINIOBI/Ib HA IIMTAHHS 3a3/aeriap Bigoma [1].

Iepen oOpaHHSM TeXHOJOTIH Ta 3acO0IB PO3POOJICHHS Ba)XJIMBO PO3YMITH
nepesnik HeoOXiqHoro (GyHKLIiIOHAIY Mail0yTHHOTO MpOrpaMHoro npoaykry. Komum
c(OpMOBaHO METy PO3pOOIICHHS, BaPTO TaKOK BpaxyBaTH TEXHIYHI 0COOIHBOCTI
KopHcTyBaya. J{is peanizarii mporpaMHOTo IPOAYKTY AOLIJIBHO BUKOPHUCTOBYBATH
3BUYHI EPECIYHOMY KOPHCTyBady 3acOo0M B3aeMOii. [eanbHo MmiaXoanTh BapiaHT
BeOOpPYyMy, OCKIJIBKH Maike BCi MAIOTh JIOCTYII IO Mepexi [2].

[Micns  anamizy 3aco0iB po3poOieHHs, Oyn0 NPUHHATO PpIMIEHHS Ipo
NporpamMHy peaji3alilo MOBOI mporpamyBaHHsS PHP, ockinbku icHye mmpokunit
BuOip 6i0mioTex st 3pydHOi peamizamii HeoOXimHux ¢yHKOiA. Takox Oyio
MPUIAHATO PIMIEHHS Hpo peaiizamio iHopmariitHoi GyHKIIi hopyMy HACTyTHUM
YHUHOM: HaJaHHS iH(opMaIlii Ipo OCHOBHI MOMYJIAPHI PyOPUKH, TEMH B pyOpHKax
Ta Bignosimi 1o HuXx [3].
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3 Touku 30py yMTaya GOpyMy, OCHOBHUH (pYHKIIIOHAN MOJISTae B TOCTYII /10
iHpopManii Ta MOXKIMBOCTI 0OMIHY AyMKaMH 3 iHIIUMH KOpucTyBadyaMu. OCHOBHI
MOXIIMBOCTI, SIKi YUTa4 MOKE MaTH Ha GOPyMi, BKIIIOUAIOTh:

— meperjsin  iHQoOpMamii-uMTad  MOXKE  IEperiisiiaTH - Pi3HOMaHITHY
iHpopMmarito, sika po3mimieHa Ha dopymi. lle Moxe OyTH TekcToBHM Marepial,
¢oto, Bimeo abo iHmI hopMaTH KOHTEHTY;

— KOMEHTYBaHHS — KOPHUCTYBa4d MOXE J0JaBaTH CBOi KOMEHTapi 10 TeM, SIKi
fioro mikaBnATh. Lle 1m03BONsIEe OOMIHIOBATHCA MyMKaMH Ta iIeAMH 3 I1HIINMH
TFOJIBMH;

— CTBOPEHHS HOBHX TEM — YHTAa4 MOXE CTBOPDIOBATH HOBI TEMH IS
obroBopenHs. lle mae MOXIMBICTH BHCIOBIIOBATH CBOI AyMKH Ta imei 3 iHIITUMU
KopHUcTyBauamu hopymy;

— mouyk iHdopmauii — Ha Qopymi 3a3BHYall € (QYHKIIS MOIIYKYy, sKa
JI03BOJIsIE 3HAWTH MOTPiOHY iH(opmariiro. Ile Moke OyTH KOPHCHUM s
KOPHUCTYBayiB, SIKi IIyKAalOTh BIANOBiAI Ha CBOI 3amuTaHHS abo0 NOTPeOYyIOTh
JTIOTIOMOT'Y 3 Pi3HUMU MUTAHHAMU [3].

3 TOYKHM 30py THX, XTO HAIOBHIOE (OpyM, OCHOBHHI (pyHKIIIOHAN MOJISIrae B
CTBOPCHHI KOHTEHTy Ta B3aeMonii 3 IHOIMMH KopucTyBadamu. (OCHOBHI
MOJKJIMBOCTI, SKi Hagae GopyM IJIs i€l KaTeropil KOPUCTyBadiB, BKIIOYAIOTh:

— CTBOPEHHS HOBHX PYOpHK Ta T€M — aJMiHICTPaTOPH MOXYTb CTBOPIOBaTH
HOBI TeMH Juisi oOroBopeHHs. Lle 703BOJIsIE BHCIIOBIIOBATH CBOI JYMKH Ta inei 3
IHIIAMHU KOPHCTyBadyaMu GopyMy;

— BUJAJICHHS KOHTEHTY — aJMIiHICTPaTOPH MOXXYTh BHIAJSITH HEMOTPIOHMIA
KOHTEHT Ha GopyMi;

— PO3BUTOK CHUIBHOTH — ()OPYM JI03BOJISIE KOPHCTYBauaM B3aEMOJMISATH 3
IHIIAMU JIIOJBMH, SIKI MArOTh CIUIBHI 1HTepecH Ta LiHHOCTI. Lle Moxe crpusTu
PO3BHUTKY CIIBHOTH, 00’€IHAHHIO JIIOJCH 3a CHIIbHUMH MISIMH Ta IiITPUAMIL
crinbHOTO Aianory [3].

BucHoBku.

B po6ori Oyi0 po3riIstHyTO OCHOBHI MPOOJIEMU, IO MOXKYTh 3’ SIBUTHCS TPU
BUHUKHCHHI TUTaHb Ha aBTOMOOUTEHY TEMaTHKY .

By110 3anpornoHoBaHO pilIeHHs [I0/I0 MOJICTIIEHHS 3HAX0DKEHHS BIATIOBIEH.

Ha nmanwmii MOMEHT BiONOBITHWI TPOTPaMHUIA 3aCTOCYHOK 3HAXOTUTHCS B
mporeci po3poOJieHHs Ta HANOIMKYAM YacoM MOXKE OYTH BIIPOBAKCHUH B
eKCILTyaTallito.

CIIMCOK BUKOPUCTAHOI JIITEPATYPH
1. Ilo Take BeGhopy™m i mns "oro BiH moTpibeH? [Electronic resource]. —
Access mode : https://www.adindex.ua/forumy-kak-instrument-kommunikacii-
sekret-nestarejushhej-jeffektivnosti/
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https://www.adindex.ua/forumy-kak-instrument-kommunikacii-sekret-nestarejushhej-jeffektivnosti/
https://www.adindex.ua/forumy-kak-instrument-kommunikacii-sekret-nestarejushhej-jeffektivnosti/

2. Basic PHP coding [Electronic resource]. — Access mode : https://school-
php.com/blog/24

3. Create a phpsql powered forum [Electronic resource]. — Access mode :
https://code.tutsplus.com/tutorials/how-to-create-a-phpmysql-powered-forum-
from-scratch--net-10188

114



YK 004.77

Kanmienko T.L.!, Hiummepman O.T. 2

! kanp. TexH. Hayk, qoiu. HY «3amnopisbka monitexnika»
2 cryn. rp. KHT-222m HY «3anopisbka IoTiTeXHiKay

PO3POEKA BEBCAUTY JJIAA IUTAY0-IOHAIIBKOTIO HAYKOBOI'O
YHIBEPCUTETY «3AIIOPI3bKA IMMOJITEXHIKA»

[Hdopmarmis, B mupoKoMy pO3yMiHHI, 03Hadae OyIb-iKi AaHi PO 00’ €KTH,
nporiecu abo sBumIa. B y3pK0oMy po3yMmiHHi, 1Ie 00po0OIIeHi faHi, SIKi MarOTh IEBHUHN
iHTepec s KopucTyBadiB [1]. 3apa3 HaHOULIBII 3pyYHHM CHOCOOOM OTPHMAaHHS
iHpopMmamii € BUKOpPUCTAHHS iH(GOPMAIITHUX TEXHOJNOTIH Ta KOMI IOTEPHHUX
Mepex. KoM’ toTepHa Mepeka — Iie crcTeMa 3B s3KY, AKa 00’ €JHye KOMIT I0TEepH,
pO3TaloBaHi Ha BiACTaHi, B pi3HHX MicTax abo kpaiHax [2].0muH 3 HaOimbII
MOMYJIIPHUX crIoco0iB 300py Ta HamaHHs iH(GOpMaLil Yepe3 KOMIT FOTepHI Mepexi
— ne BebOcaiTu. [[yis ocBiTH BeOCaiTH € Ay’Xe BaKIMBHM 3aC000M 3a0€3MeUYCHHS
Joctyny 1o indopMariiii. Y KOXHIii IIKOJI, KOJEKI Ta YHIBEPCUTETI € BeOcaiiTH,
SKI MICTSITh aKTyaJIbHY 1H(OPMAIIO PO MisUIbHICTH [IUX 3aKJIaiB.

VY paMkax HayKOBO-JOCIITHHUIIBKOI POOOTH OyJIO CTBOPEHO BeOCaWT st
JIUTSY0-IOHAI[BKOTO HaykoBoro  yHiBepcurery  ([FOHY) «3amnopi3pka
noriiTexHikay. OCHOBHMMH 3aBHaHHAMH caiTy € 30ip Ta omyOmiKyBaHHS
iHpopmamii, sKa TOB’s3aHa 3 [ISUIBHICTIO 3aKjlaxy OCBITH, JWCTAHIIIHHA
OpraHizaris B3a€EMOIii CUIBHOTH MOJIOIUX JOCTiTHUKIB. [Ipyn po3poOIi mpoekTy
PO3TIISIIANNCS TPH TPAIUIHHI TIXOIH IO CTBOPEHHS BeOCANTIB:

— BUKOPHCTaHHs KOHCTPYKTOPiB BeOcalTiB, Hanpukiay, uKit abo Wix;

— BuxopuctanHa CMS (cucteM KepyBaHHS BMICTOM), HaIIpHUKIAN,
WordPress;

— BUKOPHUCTAHHS «MO3ai4yHOD» TEXHOJIOTii, KOJU BHKOPHUCTOBYETHCS MOBA
poamitku ctopinHok HTML, moBa st crumizanii cropinok CSS ta nieBHa cepBepHa
MOBa IporpaMyBaHH, Hanpukiazg, Python abo PHP.

B pesynbrari anHamizy 1uisi cTBOpeHHs1 BeOcaldTy Oysio 00OpaHO «Mo3aiuHy»
TEXHOJIOTiI0 po3poOku. s po3poOKH KITI€HTCHKOI YacTHHU BeOcalTy OyIo
00paHo MoBY po3mitku gokymeHTiB HTML, mMoBy crmio cropinok CSS, MoBy
nporpamyBaHHs Java Script Ta 0€3KOIITOBHUI KIIIEHTCHKHN (peiiMBopk Bootstrap.
Bootstrap Oyio BHKOpHCTaHO 3aUls NPHUIIBHIMIECHHS Ta CIPOLIEHHS PO3pOOKH
IporpamMHOro 3aco0y. Y SIKOCTI MOBM JJIsI CEpBEpHOI CTOpPOHM BeOcaiTy Oyio
obpano moBy mporpamyBanHs PHP.Y sxocti cucremu xepyBaHHs 0a3aMu JaHHX
Oyno obpano MySQL.

B pesymbrati Oymo po3poOmeHo BeOcailT, SAKUM TpHU3HAYEHWH IUIs
BucBiTieHHs fgisutbHOCTI JIFOHY «3amopispka moniTexHiKa» 3 MOXIIHUBICTIO
MPOBEJICHHSI OINMTYBaHb CEpeJ KOPHUCTYBadiB TporpamMHOro 3aco0y. BeOcaiit
JIO3BOJISIE TIEperiisifgaTd HOBUHH, iH(GOpMAIIO MPO 3aXOIH, TYPTKH, KypCH
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MiATOTOBKU JI0 30BHINIHBOIO He3anexkHoro omiHtoBaHHsA (3HO) ta mpoxomutu
ONUTYBaHHS, SIKI MPOBOJSATHCS 3aKIaZOM OCBITH. TakoX HpPOrpaMHUH HPOIYKT
HiATPUMY€E aBTOPH3ALII0 Ta PEECTPALil0 HOBHX KOPHCTYBadiB. AJMiHIcTpaTopam
pecypcy BeOcaiiT m03BOJISIE JOAAaBaTH, pEAaryBaTH, BHIAISATH Ta apXiByBaTH
HOBUHHM, 3aXOJ¥, T'YpTKH, Kypcu migroroBku no 3HO, omuryBanHs. Takox €
MOXITHBICTb NEPETIIANATH PE3YNIbTaTiB OMUTYBAHHS.

[Ipu mowatky poOOTHM KopucTyBada 3 BeOcalWTOM oMy BimoOpakaeTbcs
CTapTOBa CTOpiHKA, Ha SKIH BiH MOXKE MEPeriTHyTH MepeBard Ta IPOTIO3UIIil
JIOHY «3anopi3pka momiTexHikay, a TaKoX rajepero Gpororpadii.

Takok KOpuCTyBad MOXKE IEPEeXOJWTH Ha MAEKIIbKa CTOPIHOK, a came
HOBWHH, 3ax01#, TypTkH, 3HO, onuTyBaHHS, KOHTAKTH Ta aBTOPHU3AIIisl.

Ha pucyHky 1 HaBelIeHO TOJIOBHY CTOPIHKY PO3pOOJIEHOr0 HpPOrpaMHOTO
HPOJYKTY.

ANTAYS-HHAUBKKA HAYKOBHA YHIBEDCHTET
"Ianopiseka noalrexuika"

Pucynoxk 1 - 'onoBHa cTopinka BeOCalTy

Ha pucynky 2 HaBeneHO OnxHY 31 CTOpPIHOK BeOcaiiTy, a came CTOpiHKY
OCTaHHIX HOBHH 3aKJagy OCBITH,BIZICOPTOBaHMX MNO xaaTi. TakoX KOpHCTyBady
MOKa3yeThesl OJIOK 3 KOPUCHUMHM MOCHJIAHHSIMH Ta (popMma Mouryky HOBHH, 1€ BiH
MOXe€ 32 IEBHUM CJIOBOM 3HAHTH HEOOXiHYy HOBHHY. .

CeTanni momrmm
Bl | BigkpHTTa HODWE MYRTEIR ¥ Kopeieil Nstundnps
OHOHY "Janopiseks nontexics” ¥
= il

Mauye
CronoWyEThOR HAhip ioHWx
CTYABHTIR

.‘\-”"‘, .... I.-... - - ..I. - -_ .... . -|.

Pucynok 2 — CropiHka HOBHH
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BucHoBku.

[ToniGHi BeOcaiTh uIst 3aKIaniB OCBITH € KOPUCHUMH SIK JUISI KOPUCTYBauiB,
TaKk 1 A camoro 3akiany. IlepmimM BOHM HaJalOTh MOXIIMBICTH IIBHIKO
OTpPHUMYBaTH HOBY Ta MOTPiOHY M iH(OpMaLio Npo MisUIBHICT 3aKIaay OCBITH. A
JUTSL OCBITHIX 3aKJIafiB Taki BeOCAWTH € KOPUCHUMH, OCKIUTbKY HaJlaHHS iH(OpMAIIil
PO Pi3HOMAaHITHI aKTWBHOCTI Ta BUCBITJIICHHS YCIIiXiB MPaLiBHUKIB Ta 3100yBadiB
OCBITH IEBHOTO 3aKJagy MOXeE Jyke 301IbIIUTH HOIYJISPHICTH Ta aBTOPHUTET Ta
MPUTATHYTH 0arato HOBUX TaJAHOBUTHX POOITHHKIB, YUHIB Ta CTYICHTIB.

CITUCOK BUKOPUCTAHOI JIITEPATYPU
1. Cy66otin C.O. IlomanHs it 00poOka 3HaHP Yy CHCTEMax INTYYHOTO
IHTEJIEKTY Ta MIATPUMKHA NOPUHHATTA pIMIEHb @ HaBYAIBHMHA NOCIOHMK. —
Zamopixoks : SHTY, 2008. — 341 c.
2. Komn’rotepHi Mepexi : HaBdanbHui mociouuk / A. I'. Mukutumug, M. M.
Murtnuk, I1. JI. Cryxmusk, B. B. [Naciunuk. — JIeBiB : «MarHomis 2006», 2013. —
256 c.
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Vkpainnesa €.C!., JIsuenko M.O.!, Kamrienxo T.1.2
Uerya. rp. KHT-110cn HY «3anopisbka momiTexHikay»
2 xaH[. TexH. HayK, gom. HY «3anopisbka momrexHika»

PO3POBKA CEPBEPHOI TA KJIIEHTCHKOI YACTUH
BEB3ACTOCYHKY AJIS1 ABTOMATU3ALIL POBOTHU MIK
3AMOBHHMKOM I PO3POBHUKOM

Y cydacHOMy CBITI PO3BHTOK TEXHOJIOTIH [[a€ MOXJIMBICTb IPOBOJHUTH
robaibHy —aBTOMAaTH3allif0 pi3HMX cdep cycniibHoro kutrTs. Came TOMY
30UIBIITYETHCS OOCST JaHKX, M0 30epiracThCsL.

ba3u manux craroTh Bee OUIBII IPOMI3IKMMHU Ta MEHII 3pYYHHUMH B eKCILTyaTalli.
Jnst monryky HeoOXimHOT iHpopMaril moTpeOyeThest Bee OLbIIe Jacy, a motpeda B Hid
3’SIBIIETHCSL Y BCE OUIBIIIOT KUTHKOCTI JIFO/ICH, SIKi 3HAXOMISITHCS Ha PI3HUX BiJCTAHSX.

3a muX mepenyMOB MOCTAE HEOOXITHICTD Y 3HAXODKCHHI PIIICHHS 3a/1a4i 010
3py4HOI Ta IIBHAKOI pOOOTH 3 BEJIMKUMH OOCSTaMM JIaHUX, a TAaKOXX y BUKOPHUCTaHHI
IIMX PECYPCIB HE3AIEKHO BiJ] reorpaiqHOro MosIoKeHHs KOPUCTYBadiB.

I Take pimenHs 3HadnLIOCS — 11e [HTEepHET. [HTEpHET CHOTOIHI — I HAWOLIBII
pO3BHHEHA Yy CBITi iH(oOpMamiiiHa cucTeMa, 3a JOMOMOTOK SIKOi, 3IHCHIOETHCS
KOMYHIKallii MDK MiTbHOHAMH KOPHCTYBadiB, Opi€HTOBaHa Ha ix iH(popMariiiHe
3abesnedeHHd. A g 3pydHOro OOMiHy iH(OpMAaIli€l0 BHKOPHUCTOBYIOTHCS
BeOTEXHOJIOT11, SIKi IIOCTIHHO BPaKalOTh HOBOCTBOPEHNMH MO>KITUBOCTSIMU.
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Mertoro 1aHOT pOOOTH € JIOCTIPKEHHS! PO3BUTKY CYYacHHX BEOTEXHOJIOTIH Ta iX
eeKTUBHOTO 3aCTOCYyBaHHSI Ha INPUKJIAJl CTBOPEHHsS BeOcaiiTy, NMpU3HAYEHOro s
aBTOMaTH3aLil pOOOTH 3 IPOEKTOM ITiJl Yac HOTO CTBOPEHHS 1 peani3aliii B3aeMoJIii MK
3aMOBHHKOM 1 PO3POOHHKOM MPOTPAMHOTO 3a0€3I1ECUEeHHSI.

Ha cporoni npezicTaBieHHs pouiecy poOOTH opraHizaiiil y mepexi [HtepHer €
HEOOXiTHIM JUTS TIOKpamieHHs 1i eeKTHBHOCTI, CBOEYACHOTO OOMiHYy iH(opMaIli€o
MDK yciMa y4acHHKaMH PHHKOBOTO TIporiecy. Came TOMy TEMOIO ITUIDIOMHOI poOOTH
Oy110 06paHO CTBOPEHHS Be03aCTOCYHKY ISl aBTOMATH3ALlil pOOOTH MiXK 3aMOBHHKOM 1
PO3POOHUKOM IIPOTPAMHOTO 3a0e3IIeUeHHSL.

OyHKIIi1, 0 BUKOHYE TPOTrpamMa, HaBeAeHI HIDKYe:

— CTBOPCHHSI IPOEKTIB PO3POOHUKA;

— BUBEJICHHSI Ha TOJIOBHY CTOPIHKY YCIX MPOEKTIB KOPHCTYBaua;

— HIepeBEeICHHSI IIPOEKTIB 31 cTaTycy «Active» y «Archivey Ta HaBIaKH;

— penaryBaHHs HalaIlITyBaHb, HEOOX1THUX MPH pO3poOLL;

— penaryBaHHs JaHUX MPOEKTY;

— O00OB’S3KOBE BHBENICHHS [AaHMX KOPHCTyBauya, CIIUCKY HOTrO IIPOEKTIB,
HEOOXIiIHUX HalallITyBaHb I PO3POOKH IPOrpaMHOr0 MPOIYKTY;

— MOXJIMBICTB TIEPEXO/Ty 3 ONTHI€T CTOPIHKHU Ha iHIITY;

— MOXJIMBICTB PEeIaryBaTH JaHi;

— (hyHKIii om0 3MiaM iHpOpMAaTITii (TogaBaHHS, BUIAICHHS).

OkpiM 1IpOTO, 3aCTOCYBAaHHS Ma€ 3pyYHHH, MAaKCHMAJIHGHO OpI€HTOBAHWI Ha
Oymp-SKOTO KOpHCTYBa4da iHTep(deiic, a KI€HT Ta cepBep JIETKO MiIIaloThCs
MOANBIIIOMY MacIITa0yBaHHIO, HAPOIICHHIO (DYHKITIOHAITY.

Po3po0Oiiennii cepBep -  yHIBepCaJbHUM, MPHUIATHUN JUIsi CTBOPSHHS HOBHX
3aCTOCYHKIB Ha HOTO OCHOBI Ta BHKOPHCTaHHS HOro (yHKILIOHAy B IHIINX, BXKE
ICHYIOUHX, TIPOEKTAX.

Be0caiit po3po0iieHuii 3a JOMOMOroro cepezioBuiiia mporpamysanss Visual Code 3
BUKOPHCTaHHSIM MOBH mporpamyBanms JavaScript, 1 ppeiimBopki React ta Node.js.

BucHoBkn.

B pesynbrari BHKOHaHHS poOOTH OyJlO CTBOPEHO BEO3aCTOCYHOK IS
aBTOMATHU3AIMIl MPOIeCy KOMYHIKAIIii MiXK 3aMOBHHKOM 1 pO3pOOHHKOM TIPOTPaMHOTO
3a0e3MeveHHs ITi/T 9ac poOOTH HaJl IPOEKTOM.

BuxopucTaHHs 1aHOTO MPOrpaMHOTO 3a0e3IeUeHHsT Ma€ MiABUIIUTH MIBUJIKICTD
Ta SIKICTh CIUIKYBaHHS MDK KJIIEHTOM 1 pPO3POOHHMKOM, CHPOCTHTH X B3a€EMOJIIO Ta
PO3YMIHHSI OJJMH OJJHOTO, 32 PaxyHOK CKOpPOUCHHs 4acy Ha O(OpPMIICHHS 3aMOBIICHb,
MePEroBOpH, a TAKOXK MOJIETIINTH Ta IPUCKOPUTHU MPOLIEC POOOTH 3 JaHUMHU.

3acTOCYHOK [03BOJISIE TEperyisiaTd ycl MPOEKTH PO3POOHHMKA Ta KIIEHTA,
MIPOJIMBUTHCS, BiperaryBaT, BUIAIUTH Pi3HOMaHITHI TaHI IPOEKTY, HAIAIITOBYBaTH
BJTACHHUH 0OJIKOBHIA 3aIIC TSI 3pyYHOI Ta MPUEMHOT POOOTH.

[poxyxT HOpMaNEHO (QYHKIIOHYE ITi/T KepyBaHHAM Oy/Ib-sIKOi ONepariifHoi CHCTEMH.
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BeO3acTocyHOK Mae 3py4HMH Y BHKOPHCTaHHI IHTYITMBHO-3pO3yMUIHIA
inTepdeiic, He MoTpeOye OaraTo yacy Ha ONaHyBaHHs MPUHIIMIIB POOOTH 3 HUM.

YK 004.9:613.2

[ytko A.C.!, Kamienko T. 1.2

Perymrp. KHT-142m HY «3anopizbka momiTexHiKa»

2 kaH[. TeXH. HayK, nom. HY «3anopi3bka momTexHika»

PO3POBKA TPOT'PAMHOI'O 3ABE3TIEYEHHS JJIS1 YITPABJITHHS
AKICTIO XAPYYBAHHS TA MOT'O 3BAJTAHCYBAHHA

XapuyBaHHS SK OJHH 3 KJIIOUYOBHX E€IIEMEHTIB JKUTTEMISUIEHOCTI 3aCIIyTOBYE
Ha BeNWKy ysary. JId MIATPUMKH 30pOB’S JIIOMUMHU BAXKIMBUM (HaKTOPOM
XapuyBaHHS € HE HOro KiIBKICTh, a AKICTb, NMPOMIOPLIl Ta 3aX0au. 3a AaHUMHU
HarrionansHoro 0o0cTexkeHHs cTaHy 370poB’s Ta xapuyBanhs (NHANES) 3a 2017-
2018 poxu 30.7% monel MaroTh HaaMipHY Bary, 42.4% moneil MaloTh OKUPIHHS
(BKIIIOYAIOYM TSDKKE OXKHUpiHHA), 9.2% mofell MaroTh TSHKKE OXKUPIHHS 1 juiie
17.7% nroneit MatoTh HOpMasibHy Bary. HaamipHa Bara 30ibl1ye pu3uK 0aratbox
npobsieM 31 3[0pOB’SM, TakMX SK JAiaderT 2 THIy, BHUCOKHH KpOB’SHHH THCK,
XBOpPOOM cepIlst, IHCYNIbT, HpoOJeMu 13 Cyrio0aMu, 3axXBOPIOBaHHS IICYIHKH,
KaMiHHS Y )KOBYHOMY MiXypi, AesKi BHOM paKy, IpoOJIeMHu 3i CHOM Ta TUXaHHIM
tomo [1].

OCHOBHUMH NIpUYMHAMH HAJAMIPHOI Bark €: TE€HETHKA; 3BUYKH CHY; MEIHUHI
YMOBH YH JIIKW; MaJIOPYXJIUBUH CITOCIO JKUTTS; He30aJaHCOBAHICTh Xap4yyBaHHS;
HaJMIpHE CIIO)KMBAaHHS 1XKi; HE3HaHHS OCHOB TIPaBMJIBHOIO XapdyBaHHS;
CKJIJIHICTD BIICTE)KCHHS XapuyBaHH:L.

YactuHy 3 1MX npoOiieM MOXKHA BHPILIMTH 3a JOTOMOTOK MPOrpamH, 0
po3po0isieThest. ICHye myke BelMKa KiIbKICTh 3aCTOCYHKIB, sIKi BHKOHYIOTh
(YHKIII0 KOHTPOJIIO KaJOPIHHOCTI MPOJYKTIB Ta CKJIaJaHHA cTaTHCTHKHU. OjHaK
KOKeH 3 HMX Ma€ CBOT HEJOJIKU, OUIbIIOCTI 3 sIKMX OyJe 1mo30aBieHa MaiOyTHs
nporpama. Takok BOHa J103BOJIITUME CTEKHTH 3a CBOIM XapuyBaHHIM Ie
3pyuHimIe, mpocrime Ta QyHKIioHaNbHIme. [lepmmM etaroM 10 CTBOpEHHS TaKol
MPOTPaMH € aHalli3 aHAJIOTIB, X (PYHKIIH Ta BU3HAUCHHS [IEPEeBar Ta HeIOIIKiB.

Byno ninibpano 4 ananorn y «Google Play» (tabxn. 1) 3a HH3KOIO KpHTEpiiB:
BUCOKMH pPEWTHHI Ta TIIO3UTHBHI BIATYKH, I[iHOBa IIOJITHKA, 3pPy4YHICTh
BUKOPHCTAHHSI, KPOCIUIATPOPMHICTh, (yHKIIIOHAIBHICTB.

[IpoanamizoBaHi 3aCTOCYHKHM MAlOTh II€BHI (PYHKII, IO BiJIIOBIAAOTH
pi3HOMaHITHUM TmOTpedaM KopucTyBadiB. Ili mporpamm mepeBipeHO Ha
BIIMOBiAHICT MenuyHUM 1 Oi3Hec-ctanmaptam Healthline [2]. Bci  Bonm
BOJIOJIIOTh (DYHKIIOHAJIOM JJIsI MOHITOPHHTY KaJopiii i MakpOHYTpi€eHTIB Ha
OCHOBI BBeIEHMX ab0 BIJICKAHOBAHWX TPOAYKTIB 1 CTpaB, JHO3BOJSIOTH
BIJICTEXKYBaTH Bary Ta iHIII MOKa3HUKHU 3/I0POB’S, CTBOPIOBATH iHAMBIAYaIbHI LIiMi
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Ta IJIAHW 3HIDKeHHs abo Habopy Baru. KpiM TOro, HajaloTh pelenTH Ta MOopaau
II0JI0 3JI0OPOBOI'O XapyyBaHHS Ta CHOCOOY JKUTTSA. MOJMJIMBA CHHXPOHI3alls 3
IHIIMMY TporpamMamMu abo MPUCTPOSMHU U1l BUMIPIOBaHHS (hi3UYHOT aKTHBHOCTI Ta
3/I0pOB’sl (HalpHKIag, KpOKOMipaMH, FOJUHHUKaMHU abo QitHec-Opacieramn) [2,
3]

Tabmut 1 — [opiBHSIHHS NpOrpaMHUX IPOTYKTIB

BracTHBOCTI HasBa 3acTrocyHKyY
FatSecret | Lifesum | MyNetDiary Cronometer
JocTynHicTh +- +- +- +-
3py4HicTh 8 6 7 8
Juzaitn 9 7 8 7
[HTYiTHBHA 3pO3yMiJTiCTh 4 6 7 5
KpocmnardopmHicTh + + + +
DYHKIIIOHAIBHICTh 6 7 5 3

[Momo HemomikiB, B 3aCTOCYHKax OimpmmicTe QyHKMiHM ruiaTHa abo € GaraTto
pexinamu. B 6aratbox 3 HHX HE 30BCIM IHTYITHBHO 3pO3yMuIHl iHTepdeiic,Hemae
yKpaiHOMOBHOI JTokami3anii. FatSecret HemooIiHIOE TIEBHI Xap4OBi MiHHOCTI, MOXE
HETOYHO BM3HAuaTH piBeHb Hatpilo Ta Oinka B Dxi [4]. Lifesum mae oOmexeHy
0a3y AaHMX NPOJYKTIB, OE3KOIITOBHA BEPCis HE CHHXPOHI3Y€EThCs 3 yciMa (iTHec-
3aCTOCYHKaMHM Ta B HAasBHOCTI HEy3roJDKeHI Oe3komToBHI (yHKLIi MK BepcisiMu
BeOcaiity Ta mporpamu [5].Y MyNetDiary criagauii inTepdeiic Ta IuaHu
XapuyBaHHsS 30CEpe/DKEHO TUIBKM Ha BIJCTEXKEHHI DKI Juisi cXynHeHHs [6]. B
Cronometer oOMexeHuit BUOIp peLenTiB i He Jayxke 3pydHe MeHio. KopucryBanbki
penenTty MoTpiOHO CHOYATKy BBECTH depe3 BeOcalT, mepil HiX BOHH CTaHyTh
JIOCTYITHUMH B 3a CTOCYHKY [7, 8].

[HCTpyMeHT Ui KOHTpPOJIIO XapuyBaHHs Oyzae poO3poOJeHWH y BUIIIAIL
BeOcaliTy 1 peani3oBaHHU SK KpOCIUIAT(GOPMHHIA 3aCTOCYHOK IIifl CMapTQOHH.
CrpykrypHo BiH ckimagatumerbess 3 Frontend, Backend, ©6asm nmanmx, Ta
MOXIIMBOTO JOJATKOBOTO MOJIYJS JUIs BHKOpHUCTaHHA Helipomepexi. Frontend
Oyze pealtizoBaHO 3a A0MOMOro0 (GpeiiMBopky Angular 3 Bukopuctanasm RxJS ta
crangaptHux BeOtexHomorii HTMLS5, SCSS, TypeScript. Backend Oyxe
HamucaHoHa (¢pelmBopky Nest. JSta migkmouatnMe 0a3y [MaHHX, KOO
IUIaHy€eThest 3pobutn MongoDB. B sSK0cTi MOXIHBOTO TOJATKOBOTO MOZIYJIS IS
HerlpoMepexki Oyie BUKOpHCTOBYBaTHCS MoBa Python.

IIporpama MaTuMe HAcTyNmHUH (QYHKIIOHAT: BBEICHHS Ta pPO3PaXyHOK
napaMeTpiB (i3ioJorii; miapaxyHOK KaJlopii y MPOJyKTax Ta CTpaBax; OAep>KaHHs
ITOPUTMIYHUX TIPONO3UILIH HA OCHOBI BIIOJ00AaHb; IPOTHO3YBAaHHS JAEHHOI
€HepreTnyHoi NOTpeOuM; TeHepaliss BUIAJKOBUX CTpaB Ha OCHOBI BHOpaHUX
IHTPEI€HTIB; BiJOOpa’KeHHS CTATHCTHKHM 3aCHOBAHOI Ha IUIaHI XapyyBaHHI Ta
¢izionorii.
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MoskHa miCyMyBaTH, 10 KOHTPOJIb Xap4yyBaHHS — Iy)Ke BaXKJIMBa CKJIaJ0Ba
3710poB’st. Bike icHye Besnmka KUIBKICTb 3aCTOCYHKIB, 110 BUKOHYIOTH 110 (DYHKIIifO,
NpoTe 3alulaHOBaHa Iporpama Oyze po3podieHa 3 ypaxyBaHHIM iX HENOJIKIB, SIKi
panime Oynu Bu3Ha4yeHi. TakoX BOHA IIOKpUBAaTUME HEOOXigHI HOTpedu y
BIZICTE)KEHHI Ta KOHTPOJIi 30a1aHCOBAHOT'O XapyyBaHHSI.

CIIACOK BUKOPUCTAHOI JIITEPATYPU

1. Overweight & Obesity Statistics [Electronic resource]. — Access mode :
https://www.niddk.nih.gov/health-information/health-statistics/overweight-obesity

2. Best Free Food Tracking Apps in 2023 [Electronic resource]. — Access
mode : https://blog.gitnux.com/best-free-food-tracking-apps/

3. The 12 Best Apps to Help You Meet Your Weight Loss Goals in 2023
[Electronic resource]. — Access mode : https://www.healthline.com/nutrition/best-
weight-loss-apps

4. FatSecret Diet Review [Electronic resource]. — Access mode
https://dietsinreview.com/diet column/12/fatsecret-diet-review/

5. Lifesum Review [Electronic resource]. — Access mode
https://www.pcmag.com/reviews/lifesum

6. MyNetDiary Review [Electronic resource]. — Access mode
https://feastgood.com/mynetdiary-review/

7. Cronometer Review [Electronic resource]. — Access mode

https://www.fithealthymomma.com/cronometer-review/
8. Cronometer vs MyFitnessPal: Expert Verdict [Electronic resource]. —
Access mode : https://www.healthyperformers.com/cronometer-vs-myfitnesspal/
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PO3POBKA EKCIIEPTHOI CUCTEMM 3 XIMII

CyuacHa oOCBiTa IOCTIHHO 3MIHIOETBCSI Ta BJOCKOHAIIOETHCS, 30KpeMa
3aBASKM 1uGpoBid TpaHcopmalii HaBYaNbHOrO Ipouecy. BukopucraHHs
IHTEJIEKTyalbHIX CHUCTEM MO)Ke OYyTH O0COOJHMBO KOPHUCHUM, OCKIJIBKH BOHH
3a0e3NeyuyloTh IEPCOHANI30BaHUM JOCTYNl JI0 BHCOKOSIKICHUX HAaBYaJIbHUX
MaTepialiB, 110 JOTOMAarae Kpamie 3p03yMiTH CKJIaIHI TEMH Ta KOHIIETIIIi].

O0G’ekTOM JOCHIDKEHHS JaHOi PoOOTH € Tporec NpUAOaHHA 3HaHb 3
muciuIuniad  «XiMis». [IpenmMeToM AOCTHKEHHS € METOAM IHTEeNeKTyalbHOI
MiATPUMKH TIPOIleCy MPUAOAaHHS 3HAHb 3 JUCHUILTIHE «XiMis». Mera pobotn —
po3po0Kka eKCHepTHOI CHCTeMH, fKa OyAe IOoloMaraTd CTyAE€HTaM y BHBUYEHHI
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npeaMetHoi obmacti «Kucinotm». st po3poOku Oyso oOpaHO MOBY JIOTIHHOTO
nporpamyBanns SWI-Prolog.

Crouatky Oys0 BUKOHaHO (hopMatizallifo JaHWX Ui CKCIEPTHOI CHUCTEMH,
T00TO OYyJI0 CTBOpPeHO 0a3y 3HAHb MPO KHCIOTH Ta iXHI BJIACTHBOCTI, peakii i
XIMIYHI PEYOBHHH, SIKi B3aEMOIIIOT 3 KUCIOTAMHU.

[pu po3pobmi cuctemMu Oy peanizoBaHi HACTYIHI (YHKIIII:

a) 3araigbHi MpaBwiIa XiMil:

1) cxmamasHA GOpMYyT pEUYOBHMH 3  iHAEKCaMH  (BHKOPHCTAaHHS
BAJICHTHOCTEH €JIEMCHTIB, alNTOPUTMIB 3HAXO/KCHHA HAWOINBIIOrO CIIIBHOTO
IUTBHUKA Ta HAMEHIIOTO CIITBHOTO KPaTHOTO, MiAPaXyHOK KiTBKOCTI €JIEMEHTIB);

2) cknamaHes GopMyITH peakilii (CTBOPEHHS CHCTEMH JIHIHHAX PiBHAHB, ii
po3B’si3aHHs (TOOTO 3HAXOIDKEHHS KOE(DIIIEHTIB y peakiii), po3CTaBIeHHs 3HaKIB
«T» 1 «}» y pasi BufiieHHs ra3y abo YTBOPCHHS 0Caay);

0) nmpaBuIa s KHCIIOT:

1) 3HAaXO/PKEHHS! KUCJOTHOTO OKCHIY, SIKUH YTBOPIOE KHCJIOTY MiX dYac
peakuii 3 BOJOI (BHKOPHCTOBYEThCS B MpaBWiax (OpPMYyBaHHS Ta PO3KJIaJaHHS
KHUCTIOT);

B) IpaBHWJIA peaKIliii:

1) popmyBaHHS KHCIIOT;

2) B3a€MOJIisl KUCTIOTH 3 OKCHAOM, TiIPOKCHAOM, METAJIOM, CLILIIO;

3) po3KkiIaiaHHs OKCUTCHOBMICHHX KUCIIOT.

[Mpuknagu mpaBmil Uil CKIaaHHSA Peakdiil MK KUCIOTaMH Ta OKCHUIAMHU

HaBeJIeHO Ha puc. 1.
scids_cwldes_test: canti, § tancl} 1=

nelde_oxidmi_ras

Pucynok 1 — IIpaBuiia 1uist CKJIalaHHsI peakiiid MiXk KUCJIOTaMH Ta OKCHAAMH.

[puxnax pesynbraTiB poOOTH mporpaMu Ui Peakmii MK KHCIOTaMH MU
OKCHJIaMH, a TaKOX I PO3KJIQJaHHS OKCHTCHOBMICHHUX KHCJIOT HaBEJEHO Ha PUC.
2. PesympTaTh MICTATH Ha3BH MPOAYKTIB peakmii i JaHi, HEOOXimHI Ui
BHU3HAUYEHHS TOTO, 4YM Oyjae MpHUCYyTHE BHUIUICHHS Ta3y (1) abo yTBOpeHHs ocaiy
(). llopsimok BBeIeHHS peareHTiB He BIUIMBAE HA PE3YJIbTAT.

(EIT) oside™, "Hydrosulfwrdic ackd™, Besults)
"H2S5 + Fad = FeSd + H207]

- scids_oxides_resction{®Tnr

Reduwlts [[TIren{1IT) sulfide™, "Insolubla™], [“Watac", "7,

"Carbonle acid™, Resu
“Carbon{IV] ceide",

acide_decompos S
Rasults = [[“aater™,

= HPO & CDIT™)
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Pucynok 2 — [puxian pe3yasTaTiB poOOTH IIPOTPaMH.

Po3pobrennit pyHKIioHaT MOke B MaiiOyTHROMY OyTH PO3IIMPEHHI TaKAMH
(yHKUISIMM, SK BHBUCHHS TaOiuui MeHzeneeBa, 3HAaXOPKEHHS BAJICHTHOCTI,
PO3B’sI3aHHS 3324 Ha 3HAXO/HKEHHSI KUJIBKOCTI PEYOBHHH, MAacOBOI YaCTKU PEYOBHHHU,
BUBYCHHSI BIUIMBY PEUOBHH Ha IHAMKATOPH, BUBYEHHSI IHIINX KJIACIiB PEUOBHH TOILIO.

OTxe, 3a TOTIOMOTOI0 PO3pO0JICHOT SKCIEPTHOI CUCTEMU MOXKHA HE TIIBKU
BUBYATH TEOPETUYHI acCleKTH KUCIIOT, ajle i BUKOPUCTOBYBATH ii AJISI BUPILIEHHS
NpaKTHYHUX 3aBAaHb. KpiM TOro, M CHCTEMY MOXHA BHKOPHCTOBYBAaTH SK
OCHOBY IUII pO3POOKM IHTENEeKTyalbHOI HaBYAIbHOI CHCTEMH, SKa MOXKe
3a0e3MeunTH KOHTPOIb 3HAHb, a TAKOX TEHEpAaIlif0 IEepCOHANBHOI TpPaeKTOpil
HaBYaHHS [UTS YYHIB 1 CTYJICHTIB 3 Pi3HIM piBHEM 3HAHb i BMiHb.

YK 004
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! kanz. TexH. Hayk, goiu. YuiBepcurery mrary Ilencinbsanis, CILIA
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PO3POBKA KPUNITOBAJIOTHOI BIPXKI 3 TEMO PAXYHKOM

OcTaHHIM 4acoM y CBITI CTPIMKMMHU TEeMIIaMH PO3BHBAETHCSI HOBA 00JIacTh —
TOPTriBNs LU(PPOBUMHM aKTHBAaMM, WIO CHELIai3yeThCss HA KPHUIITOBAIIOTI.
AKTyalbHICT JOCHIDKEHh y LBOMY HANPSMKY MiITBEPIKYEThCS 301TBIICHHSIM
iHTeTpyBaHHA TH(POBHX MOHET 3 OQImIHHUMH (HIHAHCOBHIMH IHCTPYMECHTAMH,
TAaKAMHU K €JICKTPOHHI TaMaHIli Ta OaHKIBCHKI paXyHKH.

OO0’eKTOM  JOCH/DKEHHS € TpoIec pO3poOKM Ta  BIPOBAKCHHS
KPHUIITOBATIOTHOI Oipki 3 JeMO paxXyHKOM. [IpenMeToM IOCHIIKCHHS €
(hyHKIIOHATBHI MOXKITMBOCTI KPUITOBAIOTHOL Oipi 3 BIpTyadbHUM PaXyHKOM Ta
METOJIY B3a€EMO/Iii 3 KOPUCTYBauaMH.

Metoro poboTH € po3poOKa KOMIT'IOTEPHOTO 3aCTOCYHKY, IIO HaJae
MOXIIMBOCTI BIANPAIbOBYBaHHs TOPTOBHX CTpaTeriid, Meperiisily YCIHilIHOCTI
BJIaCHHMX pILIEHb Ta aHaJi3y CHUTyalil Ha KPHUITOBAIIOTHOMY PHUHKY B pPEXHMI
«OHJIANHY.

YacTto oHyaiiH KpHITOOIpKi Ta OpokepH MyOJiKYyIOTh CTATTi MPO KOPUCTH
BUKOPHCTAaHHs JIeMO paxyHKiB. HaBiTb nOCBimueHi Tpedaepy BHKOPHCTOBYIOTH
JIEeMO paxyHKH JUIS BiINpAaIIOBaHHS HOBUX CTpaTeriii, pUHKOBHUX IHAMKATOPIB,
tomo [1]. ZleMo paxyHOK — HaBUaIbHUN PaXyHOK, SKMH JO3BOJSIE yKIaJaTH yroau
B PEXHMI peanbHOro yacy 0e3 peajbHHUX BKIaAeHb. PO3MIITHEMO NpPUYMHY
BUHHMKHEHHS JaHUX JO0AAaTKOBUX OIIIiH JJIs1 HOBUX KII€HTIB.

[oreHmiitHi KopuCTyBadi, sIKIi HE MArOTh IOCBiAYy Yy TOPriBIi IUPPOBHMHU
aKTHUBaMH ITOCTYTIOBO BTPAYarOTh BCi CBOI iHBECTHIII] yepe3 HeOCTaTHE PO3YMIiHHA
PHU3UKIB Ta BiACYTHICTH HABMYOK KEPYyBaHHS 1HBECTHIISIMU. PUHOK KPUITOBAIIOT €
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JIOCUTh BOJIATWJILHMM, II€ O3HA4ae, II0 3a JIyXe KOPOTKUH MPOMIKOK 4acy Oyab-
sKa BIpTyaJlbHa MOHETa MOXKE ITOKa3aTH 3HauHI BIIXWJICHHS B I[iHi SIK Bropy TaK i
BHU3. Bech pHHOK KpuNTOBamIOT i BC1 HUQPOBI akTUBU 1M030aBieHI Oyab-sSKOTO
3B’SI3HOTO Ta YHIBEPCAIBLHOTO PETYIIIOBaHHS 1 Kiacudikarii.

TakuM 4YMHOM, KIIEHTH CEpBIiCIB OOMIHY KpPUITOBAJIIOT MOXYTh BiIUyTH
peanbHI YMOBH TOPTiBIi 0€3 PU3UKY BTPATH PEaTbHUX KOIITIB, BUKOPHUCTOBYIOUH
BipTyallbHi paxyHKH. BiNbIIICTE cepBiciB OOMiHY KPHIITOBAIIOTH HANAIOTh TaKy
MOJKJIMBICTh KOPHUCTyBadaM, MPOTE, MPH IIbOMY BiICYTHI OyAb-iKi iHCTPYMEHTH
BIJICTeXKCHHS IIPOTPECy, NMPAaBIIBHOCTI PillleHh Ta 3BHUYANHOI CTAaTHCTHKH. J[aHa
mpo0JeMa 3aroCTPIOETHCS, TaK K BiJICYTHICTh CHCTEMAaTH3allil 3HAHb Ta HABHYOK
TIPY HasIBHOCTI BIPTyallbHOTO PaXyHKY HisIK HE JOTIOMOXKE Y Mail0yTHEOMY.

Jis  Kpamoro po3yMiHHS B3a€MOJIi KOPUCTyBada 3 TPCHIUHTOBOIO
wiatgopmoro, po3pobiieHO agiarpamy mpeueneHTiB (puc.l), ska J03BOJIAE
OIMCYBATH CUCTEMY Ha KOHIETITYaJIbHOMY PiBHI.

(TR
—_—

Pucynok 1 — Jliarpama npernenentis (Use Case)

Hana niarpama BioOpa)kae THIOBY B3a€EMOJII0 KOPHCTYBaua 3 CHCTEMOIO,
OKpIM NPOCTHX MepeBipoK, HaiiBaxuBimKM BapianToM € «llepermsin noprdoio»
Ta «AHII3 PO3MOAUTY BKIAACHUX rpoineiiy. OTke, cHCTeMaTH3allisl 3HAHb Ta
NPUIHATHX PILIEHb € KII0YOBOK 0COOJIMBICTIO IAHOTO 3aCTOCYHKY.

Ha BigmiHy Big BiZOMHX aHaJIOTiB, KPHUNTOBAMIOTHUX Oipxk «Binancey,
«MetaTrader 4», «NinjaTrader» po3po0OsieHa mporpaMa CpsiMOBaHa HE TiIJIbKH Ha
BIATIpAIIOBaHHS TOProBUX i€ Ta cTparterid, a i Ha aHai3l NMpPaBWJILHOCTI Ta
JIOLUTBHOCTI IPUHHATHX PIlIeHb HIISIXOM IMEpPerysiay Ta JOCTiPKeHHS Tabaulb Ta
Jiarpam po3noAiay KpPHITOBAIIOTHOTO Hoprdento. Jins BupimeHHs naHoi 3axadi
HeoOxinHo 3i0patu iH(popMaliio NMpo 3MiHY y BIJICOTKax Ta I[iHM YCiX HasBHHUX
MOHET Ha MOMEHT 300py HaHuX, Ui HaJlaHHA skoi Oyyo obpano API Bimomoro
cepBicy oOMmiHy KkpuntoBamioT «Poloniex». 3amuTu Ha OTpUMaHHS JaHUX HeE
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NOTPeOyIOTh OKPEMOT0o KIltoua abo CIeriajbHol peecTparlii, M0 CIPHSE JIETKOMY
BUKOPHCTAaHHIO (DYHKIIOHATY AaHOI IIaThopMu.

[IpakTryna MiHHICTE I1i€i poOOTH TMONsITa€ B TOMY, IO Ha TMijAcCTaBi
JIOCJTIPKEHb PO3POOJICHO TaKy TPEHIMHIOBY IJIaTGOPMY 3 JIEMO paxyHKOM, KOTpa
BPaxOBY€ BXJIMBICTh TOUHOTO BiOOpa)XEHHs pe3yJbTaTiB TOPrOBUX Jii KITi€HTA.
Po3pobrnieni pimieHHS € Oi€BUM CHOCOOOM TIPOJEMOHCTPYBAaTH pEaJbHHUN CTaH
HAaBUYOK Ta PO3YyMiHb IPHHIUITY QYHKIIOHYBaHHS KPHIITOBAJIIOTHOTO PHHKY.

CITACOK BUKOPUCTAHOI JITEPATYPH

1.  Odimiiianit  BeO-caiit  kommanii  «ATFX», Bigomoro ©Opokepy
[Enextponnmii pecypc] — https://www.atfx.com/en/analysis/trading-strategies/how-
successful-traders-use-demo-accounts-to-improve-trading-performance

VK 004.51

Konana M.1.!, ITonos K.C.!, Kaminceka X.K.2, Cepmrox C.M.?
Yeryn. rp. KHT-121 HY «3anopisbka mosTexHikay»

2 acuct. HY «3anopisbka moyliTexHika»

3 xamq. TexH. HayK, gou. HY «3anopizbka momrexHika»

IMPOI'PAMHE 3ABE3IIEYEHHSA JJIA 3AKJIAIIB
I'POMAJCBKOI'O XAPYYBAHHA

VY 21 cromiTTi Bee OinbIIe JTr0ICH X0UyTh OTPUMATH 3aMOBIICHHS JOJOMY a00
03HAHOMHTHCS 13 3aKJIAJIOM Ta HOrO KYyXHEI Ha BiJICTaHi, TOMy caMme 3aCTOCYHKHU
JUI  3aKJIajiB  Xap4yyBaHHS € HaWKpaluMm crnoco0oM BiAJaieHo mobauuTu
ACOPTHMEHT il 3pOOMTH 3aMOBJICHHS HE BUXOJS4YM 3 JOMY. [t pO3BUTKY Majoro
Ta CepelHbOro Oi3HECYy I TeMa € OJIHIEI0 3 HAMBAKJIMBILINX IOJ0 MPUBAOICHHS
HOBUX KJII€HTIB. 3 1[I€I0 METOIO pO3pO0JICHO clieniaibHe MporpaMHe 3abe3eueHHsl,
MeTa SIKOTO — 3a0e3MeYnTH 3aMOBJICHHS HEOOX1THUX TOBAPiBTA iX JOCTABKY.

IpoexTyBanHs iHTEpdelcy KOpHCTyBaya 3aCTOCYHKY 0a3yBasioCs Ha IMiaXO0.i
Human Centred Design [[lomuaka! [I:kepesio mocujanusi He 3Haiineno.]. Lle
JIOTIOMOTJIO 3HAWTH BIANOBiMI Ha Taki HarameHI muTaHHA: «/ms1 xoro me Oyne
3p0o6eH0?», «B SKUX 00CTaBUHAX JOJH KOPUCTYBATHUMYTHCS UM 3aCTOCYHKOM 7>
Ta JIOCATTH PO3YMIHHS 11070 Oy0BH MaiiOyTHBOI porpamu — ii HaBiramii, Joriky,
inTepdeiicy. Use-casemiarpaMa BUKOPHCTAHHs 3aCTOCYHKY IPEICTAaBIICHA HA PHC.
1.
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Pucynoxk 1. Use-case miarpama

KopucryBansuunpkuii iHTepdeiic CIpoeKTOBaHO 3a JIONMOMOTOI0 OJIHOTO
THUITy MOJAJILHOCTI — 30pOBOi. B sIKOCTI KOJIB 30pOBOT MOJAILHOCTI BUKOPUCTAHO
ancdasitu: mpudt, Gopma, KoJip, po3TalryBaHHs, TOLIO.

YnpaBiiHHS TPOTrPaMoOI0 3IIHCHIOETHCS KOPUCTYBAaYeM 3a JOIIOMOTOK MHUIII
ta knaBiatypu. ILli nBa 00’€KTM BHUKOPHUCTOBYIOTBbCS JUIsi BUOOpY TOBapy,
IHTPEIIEHTIB 10 HHOT'O Ta BBEACHHS HEOOXIAHUX JAHHUX IS JOCTABKH 3aMOBJICHHS
CIIO)KHBaUdy Kyp €pPOM.

IaTepdetic peamizyerbes y Burisiai 4 GopMm IS KOpUCTyBada, B SIKHX MOXKHA
MOMBUTHCS Ha HASBHI TOBApH, 3aHECTH iX JO BIPTYaJbHOTO «KOIINKY KOPHCTYyBaday,
JIc MOXKHA pelaryBaTé KUTbKiCTh a00 BHAAIWTH, BBECTH NETAIBHY iH(POPMAIIO Ta
miaTBepaUTH 3aMOBICHHs. [lepexix Bim onHiel (GopMH 10 IHINOI CyNPOBOIKYETHCS
HATUCKAHHSAM BiIITOBITHIX KIIABIIMI, JI¢ iHKOJIM MOYKE CTaTHCS MIepeBipka CUCTEMOO Ha
BUKOHAHHSI YCIX BUMOT BiJl CITIOXKHBa4a 1I0/J0 BUKOPHCTAHHS ITPOTPAMH.

ITpu 3amoBiieHHI Oynb-SIKOro TOBapy BCsi HeoOximHa iHpopmanis (Ha3Ba,
KIJIbKICTh, HasiBHICTb TOBapy) (iKCyeThCs Ta 30epiraloTbesi B 3aCTOCYHKY 1 MOXKE,
NpHU HEOOXIIHOCTI, TPOaHasi30BaHa MEHEPKMEHTOM KOMITaHi€lo.

Inrepdeiic nporpamue 3a0e3neyeHHs CKIANAEThCs 3 4OTUPLOX (opm. [Tepia
(dhopma gomomarae y BUOOpI 3aMOBJICHHS 3 HasBHUX ToBapiB. Jpyra ¢opma - 1e
(hopMyBaHHS 3aMOBIICHHS KOPHCTYBadeM, € € MOXIHUBICTh OOpaTH KiJIBbKIiCTH
TOBapy, ad0 3a Oa’kaHHSIM BHIAJIUTH HOTO 31 CBOTO 3aMOBJIEHHSA. 3a JJOIIOMOTOIO
TpeTboi (OPMH, KOPUCTYBad Ma€ 3MOTY HaJaTH HEPCOHAJBbHY IH(QOpMAIIO JUIs
JIOCTaBKHM 3aMOBJICHHs. UeTBepTa opMa HEoOXiiHa /I CIUIATH 3a 3aMOBJICHHS.

[NpaxTudHe 3acTOCYBaHHS IPOrPaMH JI03BOJIHUTD!

- TIIBHIIMTH PUBAOIUBICTD 3aKIIa]y XapuyBaHHS IS IOTCHIIIMHIX KITIEHTIB;

- IPUCKOPUTH Yac 00CITyroByBaHH B 3aKJIajli POMAJICKOTI0 Xap4yBaHHS;

- MABUIIUTH €PEeKTUBHICTH POOOTH KOPUCTYBAUIB i3 3aCTOCYHKOM.
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YK 004.7

Hesatkin O.K.!, Tynenxos A.B. 2, Ilapxomenko A.B.3
Yeryn. rp. KHT-110cn HY «3anopisbka nomrexHikay»
2acuct. HY «3anopisbka moylitexHika»

3 kaHj1. TexH. Hayk, jgom. HY «3anopi3bka nositexHika»

IMPOTPAMHE 3ABE3ITIEYEHHS ABTOHOMHOI
OXOPOHHOI CUCTEMH

Cy4acHi OXOpOHHI CHCTEMH MIHPOKO BHKOPHCTOBYIOTHCS Ha Pi3HOMAaHITHHX
THnax o00’ekTiB pi3HHX (opM BIacHOCTi. BoHHM I1HPOPMYIOTH BIAaCHHKA PO
MOXIJIMBY HeOe3meKy Ta 3a MOXJIHBICTIO 3amoOirarote i, s mporo
BUKOPUCTOBYIOTCS 3BYKOBI Ta CBITJIOBI OIOBIIICHHS, a TakoX HOTH(DiIKamis 3a
JOTIOMOTOI0  pi3HMX KaHamiB 3B’s3ky: GSM, Wi-Fi, LTE, 2G Ta iHmi.
JocnimkeHHs moka3aiy, 1110 Ha JaHWil yac icHye 0araTo OXOpOHHHUX CHCTeM: Ajax
Systems, The Paradox Company, Satel, Hikvision, Pyronix. Anie yci BOHU MarOTh
JIOCTaTHBO BHUCOKY BapTiCTh, BCTAHOBIIIOIOTHCS 3a3BMYAi OJHMH pa3 1 MpPaIolTh B
cTaiioHapHOMY pexxumi. ToMy, TeMa poOOTH € aKTyaJIbHOO.

Merolo poOOTH € JOCHI[KEHHS Ta pO3poOKa MPOTOTHIY OIOKETHOT
OXOpPOHHOI CcHCTeMH, 110 Oyae Oa3yBaTWCs Ha MPUHIMIAX MOOUIBHOCTI,
ABTOHOMHOCTI Ta 3py4YHOCTI BCTAHOBJICHHS HHAIAIITYBaHHS.

AHami3 ToKkazaB, IO Uig 3a0e3ledeHHsS aBTOHOMHOI poOOTH IMOmiOHWX
CHCTEM 3a3BHYail BUKOPHCTOBYIOTH Pi3HI BUIU aKyMYJIATOPIB, alle OUTBIIOCTI 3HUX
MPUTaMaHHI TakKi HEJOJIKHU SK BUCOKA BapPTiCTh, 3HAYHUIA CAMOPO3PSA Y BiTHOCHO
HHU3bKa €EMHICTh. BupimieHo, mo HalOUIBII MOUITBHO JJIS aBTOHOMHOI OXOPOHHOL
CHCTEMH BUKOPHUCTOBYBATH JIiTii-iI0HHI akyMyJsiTopu. BoHU momynsipHi, Uit HUX €
0arato TOTOBHX DillleHb, TaKOX BOHM MaroTh Oe3niu QopMm 1 po3mipiB s
HaWOUIbII BUTITHOTO BHKOPUCTaHHS MpocTopy.B To# e wac, 1i akymyJsiTopu
MaloTh 1 HEHONIKH: BOHH MOXYTh camo3aiMaTuca abo BHOyxaTH, KOO0 OynH
HAHECEHI MEXaHIYHI MOIUIKO/PKEHHS Yd OyJ0 TOPYIICHO IHKJI 3apsiry/po3psay.
Ane 1e BHpILNIYETHCS HANEKHUM 3aXHCTOM aKyMyjsaTopa 1 CHeLialbHIM
KOHTPOJIEPOM TIPOIIECIB 3apsAKN/PO3PSAKH.

B pesynbrati npoBeneHuX IochimkeHb 0yno oopano Wi-Fi moxyms ESP32,
KM HaWOLTbIIE BiIOBIJa€ BUMOTaM IIOJ0 MPOAYKTUBHOCTI, KITBKOCTI Mam’sTi
Ta BOynmoBaHoi mepudepii. Po3pobiene mnporpamne 3a0e3rnedyeHHS aBTOHOMHOI
OXOpPOHHOI CHUCTEMH BIJICTEXKY€E CTaH NATYMKIB CHTHAMI3AIll i MPH HaIXOIKCHHI
TPUBOXXHOTO CUTHAlly CHOBilae BiacHuka yepe3 Telegram-6or. HamamryBanus
OXOpPOHHOI CHCTeMH 3[ilicHIOeThCS 3a jgomomororo WEB-cepsepy. Ilpaktuuna
IIHHICT, PO3POOKM TIONSATaE y TMiABHINEHHI aBTOHOMHOCTiI, MOOUIBHOCTITA
3pY4YHOCTI BCTAHOBJICHHSI i HAJAIITYBaHHS OXOPOHHOI CHCTEMH 3 BUKOPUCTaHHIM
3aIpONOHOBAHUX allapPaTHUX Ta MPOrPAMHUX PIllIeHb.
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YK 004.7

[lemersko K.B.!, TTlapxomenko A.B.?

Veryn. rp. KHT-120cn HY «3anopisbka momiTexHikay»
2 ka1 TEXH. HayK, joll. HY «3anopizbka nosiTexHika»

JOCJIKEHHA TA TIPAKTAYHA PEAJIIBAISA TEXHOJIOTTH
CTBOPEHHS PO3BAXKAJIBHOTI'O MOBIUVIBHOI'O 3ACTOCYHKY

Ha croropmimmiii eHb CTBOpeHO Oarato Pi3HOMAHITHHUX IFPOBHX 3aCTOCYHKIB
U1 MOOUIPHMX TPHCTPOIB, JECKTOIHMX 3aCTOCYBaHb, TI'DAJbHHX KOHCONEH Ta
o0namHaHHA BipTyanbHOI peansHocTi: 3D mrytepw, miatgopMepH, irpH 3 BipTyaIbHOIO
Ta JOTIOBHEHOIO PEANIBHICTIO TOm[0. OCOOIMBO aKTyaIHOIO € po3po0Kka MOOUIBHUX i
KpOCIUTaTGOPMHHX irop, He MPHB’sI3aHUX J0 KOHKPETHOTO THITY IPUCTPOIB.

MoOinbHI Bimeoirpu 3apa3 Ha MEPIIOMY MICII 3a KUTBKICTIO KOPUCTYBadiB,
TOMY III0 Maibke KOXKHA JIFOJUHA Mae mpu cobi cMapTdoH, 1 BCe 10 MOTPIOHO —
nuure oOpaTH Ta 3aBaHTaXUTH uepe3 Steam, Play Market abo Apple Store neBHwmii
IrpOBHIi 3aCTOCYHOK.

JocnijpkeHHsT MOKa3aid, L0 Ui CTBOPEHHS ITPOBUX 3aCTOCYHKIB
PO3po0IIeHO Pi3HI irpoBi ABMXKKHM Ta 0i0iioTekn. OcHOBHUMU JBuryHamu € Unity
Bix Unity Technologies, CryEngine Big Crytek i Unreal Engine Bix Epic Games.

Croronai Unity € ogHUM i3 HAUMTOMYJSIPHIMINX iIrPOBUX JBIKKIB i OCHOBHUM
IHCTPYMEHTOM JJIsi CTBOPEHHS irop A iHOWBIAyalbHUX PO3POOHHKIB HE JIWIIIE
3aBISIKM JOCTYMHINA Oi3HEC-Moeni, a i 3aBIsSKH HAJIHHOCTI peJaKTopa MPOEKTIB,
MIOPIYHAM BJOCKOHAJICHHSIM UIETKOCTI 3actocyBaHHsi. Pemakrop Unity MicTUTB
OaraTo IHCTPYMEHTIB ISl TPUCKOPEHHS Ta TOBTOPEHHS IUKIIB PO3POOKH,
BKJIFOYAIOYHM ITPOBHI PEXUM JUIA IIBHIKOI TEPEeBIPKM IPOAYKTUBHOCTI B
peanpHoMy uaci. Tomy, came mneil iHCTpyMeHTOyJNO OOpaHO MAJisi CTBOPEHHS
MOOITBHOTO PO3BAYKAIBLHOIO 3aCTOCYHKY.

Po3pobmioBanmii  MOOITBHMHA  3aCTOCYHOK  BiIHOCHUTBCS 10  JKaHPY
HecKiHueHHHMH paHep. Lleil xaHp € akTyallbHMM, NpPO IO CBITYMTH 3pocTaroua
NOMyJISIpHICTh paHepa Subway Surfers, kinbkicTh 3aBaHTaxeHb skoro y Google
Play i Apple Store nepeBumye 16,51 MiTpiHOHIB.

B po3po0bnroBaHOMY 3aCTOCYHKY HEPCOHAX TIPAaBIsl HECKiHYEHHO JOBrO
ODKHMTH, YHUKAIOYM MepemKoa. Mera rpaBls — JOCATTH BHUCOKOTO PE3YJIBTATY,
BIDKMBIIM sIKOMOTa JjoBmie. [lomynsipHICTh TakuX 3aCTOCYHKIB IIOSICHIOETHCS
MPOCTHM TeiMIUIeEM, SIKMH 100pe Mpalloe Ha CEHCOPHUX MPUCTPOSIX.

[MpakTiyHa ILIHHICTE PO3POOKM TMOJSATa€ y CTBOPEHHI PO3BAXKAIBHOTO
MOOLTBHOTO 3aCTOCYHKY JUIi KOPHCTYBadiB, 3 TpHBAOIMBHAM iHTEpdercom,
HU3BKOIO BUTPATOIO 3apsiy cMapT(hOHY, 10 JO3BOJIUTH IIKaBO MPOBECTH BiIbHUIMA
yac.
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YK 004.6
[um6openpka A.O.!, Tynenkos A.B. 2, ITapxomenko A.B.3
Yeryn. rp. KHT-129¢n HY «3anopi3bka nomrexHikay»
2acuct. HY «3anopisbka moylitexHika»
3 kaHj1. TexH. Hayk, jgom. HY «3anopi3bka nositexHika»

METO/IA TA 3ACOBH IIEHTU®IKAIIII
OB’€EKTIB HA BUPOBHUIITBI

CporoHi HiAIPHEMCTBA BUKOPUCTOBYIOTh CyYacHI aBTOMaTH30BaHI CHCTEMHU
JUTS 3aXUCTY CBOIX MPHUMIIIECHD, ONTUMI3aIlil CIOXUBAHHACHEPTii, BAPOOHHIITBA Ta
JOTICTUKHA, WIATPUMKHA OOCIyrOBYBaHHS KII€HTIB, a TaKOXIOKpAIIeHHS
TEXHIYHOTO 0OCITyTOBYBaHHS OOJNaqHAHHS Ta TPAHCIIOPTHHUX 3aCO0IB.

3agaya 300py MAaHMX MNPO BHUKOHAHHS IIEBHUX €TalliB TEXHOJIOTIYHOTO
MPOLIECYEAKTYAIbHOK,  OCKUIBKM  J03BOJSIE  OTPUMYBaTH B pealibHOMY
4acio0’eKTHBHY iH()OPMAIIiFO PO MOTOYHMI CTaH BUPOOHUITBA. J[J1st 11 BUpilICHHS
Ha 00’€KTM BHMPOOHHWITBA Ta Ha OOJIQJHAHHS BCTAaHOBIIOIOTHCS PI3HOMAHITHI
JaTYMKA Ta MITKH, a TaKOXKBIPOBaKYIOThCs iHTepdeiich, 110 J03BOJSIOTH
CTBOPHTHU €UHY MEPESKY MaHUX. Bee 11e 1ae mMpoKi MOKIMBOCTI TSI MOHITOPHHTY
CcTaHy 00’€KTiB B KOXXGH MOMEHT BHpOOHHMITBa.Ha OCHOBI aHamizy 1IMX JaHUX
MOJKHA HAJaroJUTH B3a€MOJII0 MK CHiBpOOITHHKaMH, 3aro0iraTd IMPOCTOSM
oOyiasiHaHHS, BIACTEXYBaTH CTaH OONamHAHHS Ul 3MEHIICHHS BUIAAKIB BHXOIY
oOyagHaHHS 3 Jady, ONTHMI3YBaTH TUTAHOBI TEXOTJISAIM Ta BiACTeXyBaTH 3001 B
YTpaBJIiHHI JIAHIIO)KKAMH ITOCTaBOK.

Mertoro poO0TH € TOCIIDKEHHS Ta po3po0Ka MPOrpaMHOro 3a0e3MedeHHs LIS
ineHTHGiKalii 00’€KTiB B poOOYMX 30HAX TEXHOJIOTIYHOTO MPOLIECY.

BximHuUMU naHUMU 17151 pO3pOOIIIOBAHOT IPOrPaMHOT CUCTEMH € JJaHi 3 MITOK
neox tumiB: NFC (Mictsate Habip manux) ta RFID (motpebyroTs po3poOku 0a3u
JaHuxX Juisi otpuMmanHs iHQopmanii nmpo 06’ext). Lli MiTKM BcTaHOBiIEHI Ha
pI3HOMaHITHHX 00’€KTax BHUPOOHMIITBA, 30KpEeMa HA THX, IO PYXaKOThCSI
koHBeepoM. OTpuMaHi JaHl MICTATh iH(oOpMalilo Npo MOTOYHMH cTaH 00’eKTa:
HamiBpaOpUKaT YW TOTOBAa NPONYKIis. B 3aleXHOCTI Bi IOTOYHOTO CTaHy
0o0’eKkTa, TporpaMa BHU3HAYa€ MHOro mojaneiie IepeOyBaHHS B TICBHIA 30HI
TeXHOJIOTiYHOTO Tpornecy. HamiBdaOpukar Moske BiANpaBIATHCS HA CKIIAJIAHHS
abo ¢apOyBaHHs, rOTOBa MPOJIYKIIis — HAa yIaKyBaHHs a00 oapa3y Ha CKial.

[Mporpama 3abe3neuye Bi3yaii3amilo BXIAHUX JIaHUX, 30H TEXHOJIOTIYHOTO
mpoIiecy Ta 00’ €KTIB B IIUX 30HAX.

[IpakTudHa MIHHICTE PO3POOKU TONSATAaE B TOMY, IO BIPOBAIKECHHS
MOMIOHUX CHUCTEM ileHTH(IKAIll 00’ €KTIB JO3BOJIUTHh ONTUMI3yBaTH TEXHOJOTITHI
NpPOLIECH, CKOPOTUTH Yac MPOCTOI0 OOJIaJiHAHHS Ta 3a0e3NeuuTH ByYacHe
BUKOHAHHS BUPOOHUUOT IPOrPaMH.
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YK 004.7

SuenkoA K.!, [Tapxomenko A.B.2

leryn. rp. KHT-129 HY «3anopisbka momiTexHika»

2 ka1 TEXH. HayK, joll. HY «3anopizbka nosiTexHika»

JOCIII)KEHHSA METOAIB TA 3ACOBIB PO3POBKH
EHEPITOE®EKTHUBHUX BE3JPOTOBUX CEHCOPHHUX MEPEXK

BesmportoBa cencopra mepexa (BCM) — me Mmepexa, IO CKIaJaeThCs 3
ABTOHOMHHUX BY3I]iB, OONaJHAHMX CEHCOpaMH, i PO3TOpPHYTa y CEPENOBHINI 3
MOXIUBOCTAMHU  Oe3fgpoTtoBoro 3B s3ky.llpm mobymoBi BCM  pospoOHHKaM
HEOOXIZTHO BUPIMINTH TaKi NHTaHHA SK: 3a0e3MedeHHs eHeproe()eKTUBHOCTI,
Oesmeka Ta CHHXpOHI3alis dYacy.3ajgada CTBOpeHHs eHeproedektuBHoi BCM
0a3yeTbcs Ha BHKOPHCTaHHI TPOTOKONIB Tepelavi JaHuX 3 HHU3BKUM
€HEeproCI0KUBaHHIM, a TAKOXKMAJIOMOTYKHUX 0aratoyHKIiOHAIEHUX CEHCOPHUX
BY3JIB.

Meroo pobOTH € JOCHIPKEHHS NpOrpaMHO-alapaTHUX pilieHb JUis
MiHiMizalii eHeprocnoxuBaHHs bCM, 30kpeMa Ha OCHOBI BHUKOPHCTaHHS
crusiaoro pexxumy Wi-Fimonyns ESP32.

Byno cTBOpeHO mporpamMHe 3a0e3Me4eHHs I IUKITIYHOTO OIMTYBAaHHS
IAaTYMKIB 1 HAJCWIAHHA ITOBIIOMJIEHHS 3a momoMoror wmeronie ESP-NOW 3
BUKOPUCTAHHAM KoMaHau 3atpuMku delay (100) ta pexxumyrmnboxoro cHy. s
MPOBEACHHS IIOCHKEHb OyJo 3i0paHO BHMIpIOBaJlbHY YCTaHOBKY, IO
ckiagaetses 3 ocumwiorpady FNIRSI-1C15, akymynsaropa 12 B Ta moxgynmsESP32 3
mig’€eqHaHMM 0  HBOTO  JaT4YMKOM.  EKcCHepuMeHT — mokasaB,  IIO
CepeHbOKBAJAPATUYHE CHOKMBAaHHA 3a TMepioJ poOoYoro NUKIY MOIYJIS
cTaHoBUTH 22 MB (66 MA).[lysi BUMipIroBaHHSI CTpYMY B CIUISTYOMY PEXUMI OYyJI0
BUKODHCTaHO MYJIBTUMETpP, OJHAK BIH HE JIO3BOJIMB BIIPI3HUTH CTPyM
CIOXXKMBAaHHS MOJIyJsi 0e3 mpolecopa Bl CTpyMy CIOXKHBaHHS MOJIYNs 3
MPOIIECOPOM B PEXKHUMI TIITHOOKOTO CHY. BiIOBITHO 10 JOKyMEHTAIlIl CITOKUBAHHS
B peXHMi CHy cTaHOBUTH Onm3bko 10 MKA. Ha ocHOBI jokyMmeHTanii Ha MOAYJb
OyJ10 po3paxoBaHO CEpPEHE CIIOKUBAHHS CTPYyMY JUIA NEpioJiB BilNpaBKU AaHUX 3
nmataukiB T=60 cex i T=15 xB. Jns T=60 cek, cepeaHe CHOXKHUBAHHS CTPyMY UL
pexxuMy 3atpuMkH cranoBuiao 111,02 MA, s pexxumy rimbokoro cay — 0,1253
MA. JIna T=I15XB cepegHe CHOXHUBAHHA CTPYMy AN PEXHUMY 3aTPUMKH
cranoBwio 111,001 MA, st pesxumMy riubokoro cHy— 17,7 MKA.

TakuM YMHOM, NPAKTHYHO TIATBEP/HKEHO, IO BHUKOPHCTaHHS PEXUMY
TIMOOKOTO CHY J03BOJISIE MIiHIMI3yBaTH €HEPTOCIIOKMBAaHHS By3Ja Ha OCHOBI
moxyns ESP32 1 wmoxe OyTm  peKOMEHAOBAaHO IIpH  Oprasizamii
(hyHKIIOHYBaHHABY3JiB eHeproedextnBHux bCM.

130



YK 004.8

Topiuenko [0.€.!, Tlosansxor O.A .2, ITapxomenko A.B.3
Yeryn. rp. KHT-222m HY «3anopisbka nosmiTexHika»
2acn. HY «3anopizbka noJtiTexHika»

3 kaHn. TexH. HayK, non. HY «3amopizpka momitexHikay»

METO/JU TA 3ACOBH IHTEJTEKTYAJIBHOI'O KOHTPOJIYO
IMPOLECIB 'EHEPAILII TA CIIO’)KUBAHHS EJIEKTPOEHEPTI'II 3
AJIbTEPHATUBHUX JTKXEPEJI

Ha croronmimHii 1eHh BUKOPUCTAHHS aJbTCPHATHBHUX DKEpeN eHepTii €
MOMYJIIPHAM pIIIEHHAM I 3a0€3MeUYeHHS] BIIACHOI OCEli EJICKTPOCHEPTi€l0 B
YMOBaX €HEpreTUYHOI KPU3U Ta HEeCTaO1TbHOI MOJMITUIHOT CHTYAIlii B KpaiHi.

Ichyroui rutatdopmu qomamHpol aBromaru3anii, Hanpukian, OpenHAB, He
HaJaTh BOYIOBaHUX YHIBEPCAIBHUX PIllICHb IS 1HTEJIEKTYaJbHOTO KOHTPOIIO
MPOLIECIB CIIOKUBAHHS Ta TeHepalii eleKTPOeHeprii B MepeKeBHX Ta TiOpUIAHUX
cucreMax. [Ipy 1bOMy MOXXYTh BHUHHMKATH Di3HI CHTyalil, KOJU TI'€HEPYETHCS
HEJIOCTaTHs s TOTped  JOMOrocrnoJapcTBa  KiIbKICTh — €JIEKTpOeHepril,
aboOHaBNAaKM Ha/JMIpHA, [0 MOXXE HEraTHMBHO BIUIMHYTH Ha €JIEKTPOCHCTEMY Ta
HaBiTh TPHU3BECTH J0 BUXOAY OOIAIHAHHA 3 Jamy. ToMy akTyaJbHOIO € 3a/1ada
opraHizamii e(peKTHBHOTO KOHTPOJIO TIPOILECYy TeHepalii eNeKTPOCHepTii Iyt
3amo0iraHHs HeOe3NMeYHHM CHTyalisM B EJIEKTPOMEpPeXi, a TakoXK MpoIecy
CIIOKMBAaHHS 3 TEHEPOBAHOI EJEKTPOCHEeprii 3 MaKCHMaJIbHOI KOPHCTIO IS
JIOMOTOCTIo/IapcTBa. MeToro poOOTH € JOCIIUKEHHS Ta NporpaMHa peajizaiis
METOJIIB Ta 3aCO0IB IHTEJIEKTYAIbHOTO KOHTPOJIIO TeHepallii eJlekTpoeHeprii s 1i
e(eKTUBHOT yTHIII3aLlil Ta 3aps/IKK aKyMYJISITODIB.

Awnani3 mokasa, mo cTBopeHHs npaswi s miardgopmu OpenHAB, siki
JIO3BOJISITH KOHTPOJIIOBATH TE€HEPALlil0 eJIEKTPOeHepPrii Ta ii OnTHUMallbHy KOPHCHY
yTumizanito, Moxe OyTH peani3oBaHo pi3HUMH criocobamu. Haiinpocrinmm e
CTBOPEHHSI BJACHMX TIpaBWI 3a JIOIOMOTOK BI3yallbHOTO KOHCTPYKTOpa
«Blocklytoolbox», skuii He BUMarae 3HaHb B 00JacTi mporpamyBaHHs. [LtaTdopma
OpenHAB nHanae Takox BIaCHHH MeXaHi3M CTBOPEHHS MPABHII IS aBTOMATH3AIII1
Ha MoBi DSL, ajie HeloiKOM € Te, IO TaKui crocid He € HaoUHUM. JloCTiKeHHs
MOKa3aJn, IO ICHy€ MOTYXHHUH nporpamuuii iHcTpymMeHT Node-RED, sxwuii
iHTerpyerscs 3 mnargopmoro OpenHAB Ta mpencranse coGoro Bi3yanbHHNA
penaxkTop, 3a JI0IOMOTOI0 SIKOTO MOXKHa 00’ €/IHyBaTH Pi3Hi anaparHi Ta IporpamHi
3acobu (mpuctpoi IHTepHery peueir, API, onnaitH-cepBicu). IIpakTrune
BUKOPUCTAHHS 0OPAHOTO IHCTPYMEHTAPil0 JO3BOJMUTH BHPIMINTH 3a7ady pO3poOKH
MpaBUJI  TaCIEHAPiIBIHTENEKTYalbHOTO KOHTPOJIIO TPOIECiB TreHepamii Ta
CIOXXHMBAHHS €JIEKTPOCHEPTIi A1 CHCTEMH JOMAIIHBOI aBTOMAaTH3aLlii.
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Yeryn. rp. KHT-142m HY «3anopisbka nomitexHikay

2 kaHJ1. TeXH. HayK, goi. HY «3anopisbka nomitexHika»

CHUCTEMM BI3YAJIIBALIL SCADA

Cucremn pgucmerdepusanii, KepyBaHHA Ta 30opy mammx — SCADA
(Supervisory Control and Data Acquisition) € OCHOBHHM Ta HaHOUIBII
MEpPCIIEKTHBHUM ~ METOJOM  aBTOMAaTH30BAHOTO  KEPYBaHHA  CKJIAJHUMHU
JVMHAMIYHUMH CHCTEMaMHM Ta MPOLECAMH Yy XKUTTEBO BAXJIMBHX Ta KPUTHYHUX, 3
TOYKH 30py O€3MeKH Ta HaJIITHOCTi, 00IACTSIX.

SCADA-cuctemMu B iepapXii mporpaMHO amapaTHUX 3ac00iB IPOMHUCIOBOL
aBTOMAaTH3alii 3HAXOJAThCS Ha BEPXHbOMY piBHI. SIKIIO crnpoOyBaTH CTHCIO
oxapakTepu3yBaTH OCHOBHI (yHKUil, To MoxHa ckazat, mo SCADA-cucrema
30upae iHpOpMAII0 NPO TEXHOJOTIUHMK mpolec, 3abe3neuye iHTepdenc 3
orepaTropom, 30epirae icTOpir0 MpoIleCy 1 3IifICHIOE YIIPaBIIIHHS IPOIIECOM B TOMY
00’eMi, B IKOMY 1I¢ HEOOX1THO.

3aJIe’KHO BiJl CKJIAJHOCTI KEPOBAHOTO TEXHOJIOTYHOTO TPOLIECY, a TAKOK BUMOT
1o HamiitHOCTi, SCADA-cHcTeMH Oy IyIOThCS IO OZIHIN 3 HACTYITHUX apXiTeKTyp:

— aBTOHOMHI. [Ipy BUKOpHUCTaHHI JaHOI apXiTEKTYpH CHCTEMa CKJIAAETHCS 3
onHiel a0 MEKUTBKOX poOOYMX CTaHIH omeparopa, M0 He «3HAIOTh» OJUH TIPO
omHoro. Bei ¢yHKIIT cucTeMU BUKOHYIOTHCS HA OJHIN (IEKITHbKOX HE3alIe)KHHX)
cranniii. [lepeBarm — mpoctoTa. Hemomikm — HH3bKa BIIMOBO CTIHMKICTB, HE
3a0e3neuyeTbcs ICTHHHICTh JaHMX (ICTOpWYHI JlaHi MOXYTb BIJPI3HATHCS MiX
PI3HMMH CTaHIISIMHU).

— KIIIEHT-cepBepHi. B naHoMy BUINaAKy cucTeMa BUKOHYEThCS Ha cepBepi, a
OTIepaToOpy BUKOPHUCTOBYIOTH KIEHTCHKI CTAHIIT JIUISI MOHITOPUHTY Ta YIPaBIiHHS
mpouecoM. BucokonafiiiHi cucteMu OyayloTbes Ha 0asi MoABIHHOTO abo
MOTPIHHOTO pe3epBYBaHHS CepBEpiB 1 JyOJIOBaHHS KIIEHTCHKUX CTaHIIIH
oreparopa, JTyOIrfOBaHHS 3IIHCHIOBATH IIIKITIOUEHHS 10 MEPEXi cepBep-cepsep 1
KiieHT-cepBep. [lpu nmaniil apxitexTypi Bke MoxiauBo momin ¢yskmin SCADA-
cucteMH MK cepBepamu. Hampukian, 36ip nmanmx 1 ynpasmiaas [IJIK
BUKOHYETHCSI HA OZJTHOMY CEpBepi, apXiByBaHHS JIaHUX — Ha JIPYyTOMY, a B3a€MOZIA 3
KJIIEHTaMH — Ha TPETHOMY.

— posnoaineHi. [Ipu BuKOpHCTaHHI apXiTEKTypu PO3NOAIIEHOI CHCTEMH
ynpasmiaHsa (PCY) oOuncieHHs 3MiHCHIOIOTHCS HA JCKIIBKOX B3a€EMOIOB’S3aHUX
O0YHCITIOBAIFHUX MPUCTPOSIX, YacTO 3 (YHKIIEI0 B3a€EMHOTO DPE3EpPBYBAHHS.
Posnogineni SCADA-cucteMH 3 B3a€EMHHM PE3EpBYBaHHAM  BiAPI3HAIOTHCS
T ABHUIIICHOIO HAIITHICTIO.
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Cucremu SCADA, siki 00’€IHYIOTH JELUEHTPaTi30BaHi 00’€KTH, TakKi SK
eHepreTuyHi, HaTOBI, Tra30Bi TPyOOIPOBOAM, CUCTEMH PO3NOALIY BOAM Ta 300py
CTIYHHMX BOJ, Oymu po3poOseHi, mo0 OyTH BIKPUTHMH, HAJIHHUMH 1 JIETKO
kepoBaHuMH.  llepexim  Big  mpompieTapHUX — TEXHOJOTIH 70  OUIbII
CTaH/apPTU30BAaHUX Ta BIJKPUTUX pIlIeHb pPa3oM 13 30UIBIICHHAM KiIBKOCTI
3’eqHanb Mik cucteMamu SCADA, odicHuME Mepexamu Ta [HTepHEeTOM 3poOHB
iX OULTBII ypa3NTUBUMHU JUIS THITIB MEPEKHHUX arak, sSKi BITHOCHO IOIIHMPEHI B
KOMIT TOTepHil Oesrerni. Byno omyGmikoBaHO MoMepeKEHHS PO YPa3IHBOCTI, IKE
MicTwiIo iH(OpMaIil0o Mpo Te, IO He TPOHUIIIN MEePEeBIpKYy AaBTCHTHYHOCTI
KOPHCTYBa4i MOXXYTh 3aBaHTa)XXyBaTH KOH(DiNEHIIHHY iHpOpMaIlilo Tpo
KOH(ITyparlii, BKIIOYAI09YH XEIIH IMapoJliB, CACTEMH 1HAYKTUBHOTO aBTOMATHIHOTO
3arajiloBaHHs, BUKOPUCTOBYIOUM CTaHJAPTHUI TUI aTaku, 3a0e3nedye JOCTyI JI0
TomcatEmbedded. Takum uunom, Oe3meka aeskux cucreM Ha ocHOoBI SCADA
Oyna mocTaBjiCHA IIJICYMHIB, OCKUIBKA BOHH PO3INISAAIUCS SIK TOTCHIIHHO
ypasnuBi i KibepaTak.

[MinBumenuii intepec no BpazimmBocteii SCADA mpu3BiB 0 TOro, Mo
JIOCJILTHUKY BUSIBUIIY ITPpOOJIeMH B KoMepuiiiHoMmy npoektyBanHi SCADA-cucreM i
OLTBII  3araJibHi  HACTYNaJdbHI  METOAM, TMPEICTaBICHI JUIS  3arajbHOTrO
criBroBapuctBa Oe3nekn. ¥ SCADA cuctemMax 3 €IEKTPUIHHUMHU 1 Ta30BUMHU
YTHIIITAMH BPa3lIMBICTh BEJIMKOI BCTAHOBIEHOI 0a3W IPOTSHUX 1 OE3qpOTOBHX
MOCJIZIOBHUX KaHANIiB 3B’A3Ky B JEAKHX BHIIAJKaX YCYBA€TbCA IUIIXOM
3aCTOCYBaHHS NPHUCTPOIB 3 MIMNAMU B KaOENbHIH Mepexi, SKi BUKOPHCTOBYIOTh
ayTeHTH(]IKaLIIO 1 MUpPYBaHHS PO3LIMPEHOro MHU(PYBaHHS, a HE 3aMIHIOIOYH BCI
ICHyIOUl BY3JIH.

Haiinommpenimi tunu  BpaszimBocteir  SCADA-cucrem:  BpasinuBOCTI
ayreHTH(iKalii BY3JIiB B pe3yJabTaTi «CIAOKHX» MAapOJbHHUX HAIAIITyBaHb
(Authentication). YpaznuBocTi IU(pyBaHHS Yepe3 BUKOPHCTAHHS «CIAOKHX»
kpuntorpadiyHux — anroputMmiB i cucrem ympasiinas  kmodamu  (Key
Management); ypa3iamBocTi depe3 mnoMuiIkun KoHpirypamii SCADA-cucremn,
4acTO BHPOOHHK CHCTEMH BCTaHOBJIIOE HEONTHMANBHI IMONITHKA Oe3reku abo 3a
3aMOBYYBaHHSIM BCTaHOBJIIOE aJMIHICTPaTHBHI TpaBa JOCTYIY; YpPa3JIHBOCTI,
BUKJIMKaHI BIJICYTHICTIO OHOBIICHb Oesrmeku i pisHEX Bepcii SCADA-cuctem
a0 HECBOEUYACHICTIO iX YCTaHOBKHM; YpPas3IMBOCTI IPOTrpPaMHO-arapaTHUX
KOMITOHEHT, IO J03BOJIIIOTH BUKOPHCTOBYBaTH DoS-araku aiisi aBTOMaTW4HOTO
BUKOHAHHS MPOTOKOJIIB aBapifHMX ab0 MO3amITaTHUX CUTYyalil, 3aBepIieHHs abo
«3aBHCaHHD) IPOTpaM, eKCIUTyaTallii B CHCTEMI IIKiTMBOTO KOIY.

BuxopuctanHsa iHQOpMALIfHIX CHCTEM i TEXHOJOTiIH IOB’S3aHO 3 MEBHOIO
CyKymHicTI0O pm3uKiB. OLiHKa PHU3WKIB, MEpII 3a Bce, HEOOXiAHA A KOHTPOIIIO
e(peKTHBHOCTI MJiSUTBHOCTI HHX CHCTeM B oOmjacti iH(opmamiiiHOi Oe3mnekw,
MPUAHATTS OUTBOBUX 3aX0JIiB 1 CTBOPEHHS €KOHOMIYHO — €(DeKTUBHUX 3aXOIB IS
3aXHCTy CHCTEMH. BayIMBO mam’siTaTH, M0 JOOPOCOBICHO BHKOHAHA 1 PETEIHHO
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NpoBeJieHa Teplla OI[iHKa MOKE ICTOTHO MOJIETIIMTH TMOAANBIIY AisUIBHICTS,
3B’s13aHy 3 3a0e3MeUeHHsIM Oe3NeKH CHCTEMU.

[Ilkana siKiCHOT OI[IHKH 3aXHIICHOCTI BaPIIOETHCS HACTYITHUM YHHOM:

— 0-25% — HU3BKUIA PiBEHb 3aXUIIEHOCTI CUCTEMHU;

—26-75% — cepenHiil piBeHb 3aXUIIEHOCTI CHCTEMH;

— 76-100% — BUCOKHI1 PiBEHb 3aXHIIEHOCTI CHCTEMHU.

Sk mpaBmiO, Taki ypa3iaMBOCTI TOB’S3aHI 3 MOMHJIKAMH IPOTPAaMICTIB —
BupoOHnkiB SCADA. Tlomminka B mporpami MOXe TO3BOJHUTH 3JIOBMHCHUKY
BUKOPUCTOBYBATH BIAPUTI MOPTH UL 3aMyCKy IOKi[UIMBOTO KOAY B CHCTEMI,
npoBeneHHs DoS-ataku 1t mepenoBHEHHS po3Mipy Oydepy HaHuX i T.1I.

OpHUM 13 cTIOCO0IB 3aXHCTY BiJ BPa3IMBOCTEH, a BiNOBITHO W BiJ aTak, 0
OCHOBYIOTBCSI HAa HHUX, € BYaCHE BUSBJICHHS Ta YCYHEHHs IpoOJieM, 1110 MOB’s13aHi 3
6e3mnexor0. ToMy HEOOXiMHO BHKOPHCTOBYBATH METOIH/IIAXO/M, HA OCHOBI SKUX
Oyze mepeBipsATUCH Ta OLIHIOBATHCh cTaH 3axuieHocTi SCADA cuctemu. Takox,
Taxi NMepeBipKU € BXKIIMBUMU 3 TOYKH 30pY TOIEPEPKEHHS aTak Ha CUCTEMY IpU
BYACHOMY BHSIBJICHHI Ta BUTIPABJICHHS CJIA0KUX MICIs, 110 HAsIBHI B CUCTEMI.

VK 007.3

Konecankosa M.B.!, 3aiiko T.A.?

Yeryn. rp. KHT-132m HY «3anopisbka HOTiTEXHIKa»

2 kaHJI. TeXH. HayK, gom. HY «3amopi3bka IOTEXHIKa»

CHUCTEMH YIIPABJIHHSI HOPMATUBHO-IOBIIKOBOIO
ITH®OPMALICIO

CrorozHi € 06e3Jli4 MOXJIMBOCTEH JUIs BIAKPHUTTS BJIAcHOI CIpaBH 1 Oi3Hec,
II0 PO3BHBAETHCS, HEOAMIHHO CTHUKHEThCS 31 CKJIAaJHOCTSAMH KEepyBaHHs
JOKyMeHTaliew. JIoBiIku Npo KII€HTIB, MapTHEpiB, HOMEHKJIATypa TOBapiB Ta
MOCJIYT, IO OHOBJIOETHCS 3 PI3HUX JIENapTaMEHTIB MOXYTb OYTH BTpadeHi,
crutyTaHi un ayOmoBaTHcs. lle Moxe craTh NMPUYMHOIO MOMHIIOK, 3aTPHUMOK Ta
mrpadiB. Tomi mocrae mpobiemMa YHOPaBIiHHA HOPMAaTHBHO-IOBIIKOBOIO
indopmaniero. Ii Bupimennsm € crenianizoBani cucTeMu — IporpaMHi 3acobu 11
KepyBaHHS MiMHOXHWHOIO JaHMX B OpraHisamii HaBKOJO BaXJMBHX 0O0JacTeH,
TaKUX SIK KIIEHT, TPOAYKT 1 OpradizamiiHa CTpykTypa, Tomo. Bonun
BUKOPHCTOBYIOTbCS JUISl CTaHJIApTH3alil, CHHXpOHI3amii Ta yHidikanii Bcix
iHpOpMaiHHUX MMOTOKIB HA MiANPUEMCTBI.

CucreMu yIpaBTiHHS HOPMATHBHO-JOBITKOBOIO 1H(POPMAIIEID € TOCHTH
MOMYJSIPHAMMU, SIK JUJTsI MAJIOTO TaK i BETUKOTO Oi3HeCy, 00 HaJar0Th KOPUCTyBadYaM
cepelloBHILe JUIsl JIOaBaHHsl, 30epiraHHs Ta KepPyBaHHS AaHHUMH, a OCHOBHHM iX
3aBIAHHSM € 3a0e3Me4YeHHs PeleBaHTHOCTI Ta ONTUMAIBHOCTI JAHUX.
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3arajom, Il CHCTEMH MPALFOI0Th 32 TAKOI0 CXEMOIO: CIIOYaTKy BU3HAYaIOThCS
BCl BUXI/IHI JpKepena 3 SIKHX MOXYTh HAJIXOJWTH JaHi, Ta BU3HAYAETHCS 3 SIKOTO
Oyze 3po0ieHo 3amuc «30JI0TOI KOMiD» — €JMHOTO BIpHOTO JKepena iHdopMartii.
Bix pi3HMX BUXIZHHUX CHUCTEM JaHi CIIOYaTKy HOTPAIUIIOTH y LIJIbOBY TaOJIHMINO.
Taki Tabauui MicTsATh HEOOpOOJIeHI JaHi 3 PI3HMX CHCTEM, HICIs 4YOro BOHU
MPOXOMATH TPOIEC CTaHAApPTH3alii Ta oummieHHsA. CTaHmapTH3aIlisl - e MPoIec
MIEPEeTBOPEHHSL 3alMCiB y CTaHAapTHHHA ¢(opmat, mo momomarae y moOymoBi
MOCITITOBHUX MaHuX. OYHUIEeHHAS — [Ie TIPOIIEC BiICIFOBaHHS 1 3aCTOCYBaHHA 0a30B0O1
mepeBipku 1 3a0e3medeHHs Kpamoi gkocTi 3ammciB. [licms mporo mai
MOTPAIULIIOTh Y MPOMIKHY TaONUIFO 1€ 3allUCH 3iCTaBILIOTHCS, MO0 BHIATUTH
MOBTOPIOBaHI Ta 3a0e3MeYnTH YHIKaNBHICT 3ammciB 3omoroi komii. Ilicis
3iCTaBJICHHS 3aIKCIiB, SIKC MOXKE OyTH SK TOYHHM, TaK 1 HEUITKHM, 3aJISKHO BiJ
npaBui KoH(QIrypamnii, BUKOHYETbCS OO0 €IHAaHHS 3alMCIB, Yy pe3yJbTaTi 4Oro
CTBOPIOETHCS FOJIOBHUH 3aMKC 30JI0TOT KOTIil.

IIpote 3acrocyBaHHs y BlacHOMY Oi3HecCi TaKOT CUCTEMH LlI€ HE € 3aI0PYKOI0
YCHIIIHOTO KepyBaHHs AaHUMU. [ 1Iboro HeoOXiMHO 0OpaTH cTpaTerito (CTHIIB),
Ha OCHOBI sIKOi BoHa Oyje (yHKIioHyBaTH. OTXKE HACTYMHOK MPOOJIEMOIO € BUOIp
CTpaTerii BIAMOBIAHO 10 MOTped Ta MOXIMBOCTSH MiANpHEMCTBA. BUminsaoTh 4
CTHJI, SIKI I Ha3MBAaIOTh MOJACSIMH peallizallil TeXHOJOTIYHUX PIIIeHb: PEeECTp,
KOHCOJTiTaIlist, IICHTpaJi3allis Ta CIiBiCHyBaHHSI.

Peectp minxomuTh s Oi3HECY, IO BUKOPHUCTOBYE 0arato BUXITHAX CHCTEM
JUISL OHOBJICHHS Ta 30epirae faHi y IEHTPaJbHOMY CXOBHINI. PeecTp HE OHOBIIOE
CHCTEeMHU 3 SIKMX Hajiinuia indopmauis, nmpote 30epirae ii peneBaHTHY Bepcito, Ky
OTPUMYE 3a JIONIOMOTH aITOPUTMIB OYHMINEHHS Ta 3ICTABJCHHS JaHUX 3 PI3HHX
BUXIJTHIX CHCTEM.

KoHconinauis ayxe cxoxa Ha PeecTp, NpOTe Mae Taky BiJMIHHICTb, 5K
yuacte JronuHu. [Ipomec 300py Ta akryanizanii iHpopmauii OJHAaKOBH, aie
00po0JIeHI MaHi MepeBipsie MPaIiBHUK, [0 POOUTH [EH CTHIIb OUIBIN HAJiHHHM,
X0Y 1 HE € TIOBHICTIO aBTOMAaTH30BAHHM.

ChiBicHyBaHHS, Ha BIIMiHY BiJ ITOTIEPEIHIX JBOX, OHOBJIOE K CXOBHIIE, TaK
1 cHucTeMH 3 SIKUX HaaxomuTh iHpopmamis. lle 3abesmedye cuHXpOHI3aIii0 B
pearpHOMY 4Yaci MK [OBOMa OO0’€KTaMH, IO IIe Oifblle MiABHUINY€E 3aralbHy
e(EKTHUBHICTH CHCTEMH.

LlenTpanizoBannii CTHIb € HAMIOCKOHAIIIINM 3 YCiX, TOMY IO OCHOBHUM
JOKEPEIIOM JIaHUX € LEHTPAJIbHE CXOBHILIE 1 yCI CHCTEMH MOKIIaJal0ThCS caMe Ha HbOTO.
TIpoTe 1eil cTWiIb € HAHIOPOXYUM y peaiizalii yepe3 HeOoOXigHICTh MpOrpamMHO-
arnapaTHUM 3aco0aM LEHTPAIBLHOrO CXOBHILA BUTPHUMYBATH BEJIUKE HABAHTAKEHHSI.

Orxe, BUPIIICHHSAM POOJIEeMH KEPyBaHHS JOKYMEHTOOOITOM Ha MiIIPHEMCTBAX
MOXYTh OyTH TporpamHi 3aco0W BiJ BiioMHX KoMmmaHii, Takux sk IBM (IBM
InfoSphere Master Data Management), ORACLE (Oracle Enterprise Data
Management Cloud), Microsoft (Microsoft Cloud Data Management). Jlesiki cucremu
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MATPUMYIOTH JIMIIE OJHY, a JesKi JNEKUIbKa CTparerii KepyBaHHS JAQHUMH, TOMY
o0HMpaTH pillleHHsS JUIsl BJIACHOTO Oi3HECy HEOOXiTHO BHXOISIYM 3 KUIBKOCTI Ta
MPIOPUTETHOCTI ITiJICUCTEM, KUTBKOCTI NPAIIIBHHUKIB, @ TAKOK MOTPEOMIINPUEMCTBA.

136



YK 681.5.01

Morunsra M. B.!, 3aiiko T. A.?

Yeryn. rp. KHT-132m HY «3anopisbka nosiTexHiKa»

2 ka1 TEXH. HayK, joll. HY «3anopizbka nosiTexHika»

3ABIAHHSA TA TPU3HAYEHHS CUCTEM ABTOMATHM3AIIII
KEPYBAHHA BUPOBHULITBOM

[oennanHs piBHIB BHPOOHWYOTO TIPOIECY € BUPIMIAIBHAM KPOKOM Y
o0y I0Bi e(heKTHBHOI CHCTEMHU KepyBaHHs Ta aBTOMAaTH3allil. BHOKpeMIIoIoTh TpHu
HaWBaKJIMBIII PiBHI BUPOOHIYOTO IIPOIIECy.

Iepmmv 1 HaliBumM  piBHeM  iHQOpPMAIIMHUX  TEXHOJOTIH, IO
3aCTOCOBYIOTECS 10 BupoOHWUmx kommaniid, € ERP (Enterprise Resourcing
Planning). ERP — me indopmamiiHuii iHCTpYMEHT, SKU 00 €IHYE BCi IMpoIecH
mianpueMcTBa. Taka cucTeMa 3a0e3ledye IEHTPATi3allil0 Ta Y3TOHKCHICTh
iHpopMmarii.

OyukiioHanbHi MoxiuBocti ERP  BrIIOYarOTh omepamiiiHi mpouecu Ta
NpOLIECH  TUIAHYBaHHS Hanpuknan, miaHyBaHHS pecypciB MiANPUEMCTBA,
ynpapiiHHs (iHaHCaMU, YIpaBIiHHS IEPCOHANIOM, YIPABIIHHSA OINEpalisiMU
(yorictuka, mocrayaHHs Ta 30yT).

ERP 3a3Bnyaii BUKOPHCTOBY€ThCS KOMIIAHISIMH, AKi IPANIOIOTh B JIAHIIOTY
MocTavaHHs, MO0 JOMOMOTTH BiJICTEXXYBAaTH BCI PyXOMi YaCTHHH BHUPOOHHUIITBA 1
posmoziny. Onnak ERP Takok Moke BHKOPHCTOBYBATHCS B 0araTboX Traiy3six
MPOMHUCIIOBOCTI, BKJIIOYAIOYH OXOPOHY 3[0POB’S, HEKOMEpIIiiHI OpraHi3aii,
OyIiBHHIITBO Ta TOTeNbHUIA OizHec. OpraHizallii, SKUM MOTPIOHO KepyBaTH CBOIM
MEePCOHAJTIOM, KIIIEHTAMH Ta 3a11acaMH, MOKYTh BUKOPUCTOBYBATH Jist iboro ERP.

Ho nppyroro piBus Hanexutb MES (Manufacturing Execution System) —
HaOlp GyHKUIH, 30cepemkeHnx Ha mnpoueci BupoOHuuTBa. MES Hamae
iHpopMallito, siKa [O3BOJISIE ONTHUMI3yBaTH JisUIBHICTb, BiJI 3aMOBJICHHS 10
rOTOBOTO NPOAyKTy. JIJist 1ipOr0 T MOTpiOHA TOYHA Ta aKTyasibHa iH(OPMAIIisI PO
uex. Matoun mro iHdopmanito, MES Moke po3rnoynHaTy, HampasisTh, pearyBaTtu
Ta 3BITYBaTH NP0 BHPOOHWYI omepanii mix gac BukoHaHHA. MES mrykae
iH(pOpMaIIiF0O TIPO CTaH 3aBOAY-BUPOOHHUKA, MIO0 HATATH IO iHPOPMAIiIO HITUM
crcTeMam.

OcnoBuumyu 3aBnanHHsMuH MESe onepartuBHe KepyBaHHS BHUPOOHHIITBOM:
3aMOBJIGHHSMH, 3allacaMy Ta He3aBEpIICHHM BHPOOHHUIITBOM, TEXHOJIOTTYHHMH
MaplipyTamH, oOmnepamisiMu, cepTudikaramu, crenu@ikamisMi, peLenTaMy,
TPYAOBUMH peCypcaMH, IOKYMEHTaMH, BiJICTS)KEHHS BHPOOHMYHMX MOIIH Ta
NPOAYKII, a TakoXX BHKOHAHHSA aHami3y e(eKTHBHOCTI TEXHOJOTI4HOTO
o0agHAaHHSA Ta KepYBaHHS AKICTIO MPOIYKILI.

MES BUKOPHCTOBYETHCS B Pi3HHMX Taly3sfX MPOMHCIOBOCTI Ta B psili ramy3en
BUPOOHWIITBA 3 JHCKPETHHMH, CEpPIHHUMH Ta Oe3NepepBHUMH IPOIECaAMH.
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Hanpuknan, y BUpOOHMITBI HaNiBOPOBIIHKKIB, €JIEKTPOHIKH, MEANYHHUX IPUIIAJIB,
aBTOMOOLIIB, IUIACTHKY, y aepOKOCMIuHid, QapMmaneBTHUHIH 1 MeTamypridHiid
rajys3sx.

Tperim piBaeM € SCADA (Supervisory Control And Data Aquisition) —
nporpaMHe 3a0e3leyeHHs, pO3TallloBaHE HaJ| arapaTHUM piBHEM, SIKHH Moxe
npencrasnennii  PLC(Programmable Logic Controller), mikpo-koHTponepoM abo
iHIM  BUpOOHMYNM amapaTtHuM pimeHHSIM. SCADA He € IMOBHOIO CHCTEMOIO
KOHTPOITIO; BOHA KOHIICHTPYETHCS HA PiBHI HATTISITY.

Ho ¢ymknii SCADA HamexaTb: KOHTPOJb JOCTYITy, JIFOIXMHO-MAIIHHHUI
iHTepdelic, aHaI3 TPEH/IB, 3aIIMC Ta PEECTpPaIlisd HaraayBaHb, aBTOMATH3ALlis 3BITiB Ta
3aBmanb. Takum umHOM, SCADA BiAmoBizmae 3a TIPOBEICHHS MOHITOPHHTOBOi
JUsUTBHOCTI Ha BHPOOHMYOMY 3aBOJIi; OJHAK, BOHA HE BHKOHYE KOHTPOJHHOL
NISIIBHOCTI.

Jlo mesikux rany3eidl MpOMHUCIOBOCTI, sKi BUKopucToBYI0TE SCADA y cBofiii
MOBCAKACHHIA  TisUIGHOCTI, HalIeKaTh CUCTEMH BOJOIIOCTAYaHHSI  Ta
BOJIOBI/IBE/ICHHS, CHCTEMH BHPOOHMIITBA, MEPeaayi Ta PO3MOALUTY EIeKTPOCHEPrii,
a TakoXX HaTora3zoBi cucreMu. BupoOHUUI miAnpueMCcTBa, Xap4oBi MiANpPHEMCTBA
Ta CHCTEMH MacOBOTO TPAHCIOPTY TaKOXK 3HAYHOIO Miporo 3ajiexkaTh Big SCADA.

OcHOBHa PI3HUIA TPHOX BUIIUX PiBHIB aBTOMATH3AIlii IIOJNATaE y TOMY, IO
SCADA mnpwusHadeHa IJIsi KOHTPOJIO BHPOOHHITBA B PEXHMi PEATBHOTO dacy,
ERP — st ynipaeninHs Oi3Hec-miporiecamMu kommadii, a MES — ais BincTesxxeHHS Ta
300py iH(poOpMamii TPO KOXKEH TPONYKT (HAMIBIOPOMYKT) Ha BCIX eTamax
BUPOOHUYOrO MPOILIECY.

MoykHa 3pOOWTH BHCHOBOK, II0 CruibHe BuKopuctanHs ERP, MES ta
SCADA-cucteM  nmo3Bosiie  BHOYJIOBYBaTH  €AMHY CHCTEMY  KepyBaHHSA
BUPOOHHMITBOM, B SKiii KOXEH pIBEeHb BHKOHYE YIiTKO 3a7aHy (QYHKIO:
(opMyBaHHS aHQJIITUYHOI 3BITHOCTI, BEJCHHA IUIAaHYBaHHJ, PO3PaXyHOK
ONTHMAJILHOTO BHUPOOHUYOTO PO3KJIAAy 1 3AIHCHEHHS KOHTPOJIIO TEXHOJIOTTYHHX
npoueciB. Takok BOHO 3HAYyHO IIOJIETIIYE KEPYBAaHHS OINEPAI[IHHUM IIHKIOM.
SIxicTh 0OCITyrOBYBaHHS Ta CBOEYACHICTH BUKOHAHHS 3aMOBJICHb TIOKPAIIY€ETHCS Ha
50-90%, mpomyKTWBHICTH Tpami Ta Kamitany 3pocrae Ha 15-20%, BHpoOHMUI
3amacl Ha cKylajax 3MeHmryloTbess Ha 40-50%, wac BHpOOHMIITBA HPOIYKIIT
3MeHIryeTbest Ha 40-50%.
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IPOBJIEMHY APXIBAIIIiT IH®OPMAIIIIi MOHITOPUHTY OB’EKTA
KEPYBAHHS Y CYYACHUX SCADA-CUCTEMAX

B nmanwmii wac mocTiitHO 3pocTae iHTEepec 1o mpobireM 30epiraHHs iCTOPHIHUX
JAaHUX Ha MMPOMUCIIOBHX IIiIIMPUEMCTBAX, 0 BUKIMKAHO HEOOXITHICTIO IPUHHATTS
pilreHs Ha OCHOBI He JHIIe MOTO4HOI iHdopmarii, a # iHpopmarii 3a momepenHi
nepionun pobotu miampueMcTBa. I[lincmcrema apxiBamii € NMPOOIEMHUM MicleM
baratrox SCADA-cucTeM — BUMOTH 10 i MPOAYKTHBHOCTI YacTO IEPEBUIIYIOTh
MOXITBOCTI CHCTEMH.

Tpagumitini ©0a3u  ganumx (BJl) He 3aBKOM 3aCTOCOBHI Yy CHCTEMax
NpOMHUCIIOBOT aBTOMaTHu3anii. Mo)Ha BUIUTUTH KiJIbKa OCHOBHUX OOMEKEHb:

— BHMpOOHHMYI IpoLleCH TEHEepYIOTh NaHi nayxe mBuako. 1lo6 36epiratn
BUPOOHMYMH apxiB cucTeMu, Hampukiag, 3 7500 poOoyMMH 3MIHHUMH, KOXKHY
CEeKYHIy HEOOXimHO peecTpyBaTH 10 0a3u manux 7500 3amuciB. 3Buuaiini BJ]
HECIPOMO>KHI BUTPUMATH NOAI0HE HABaHTaKECHHS;

— BUpOOHMYA iH(pOpMalis He oMilaeThcs. bararoMmicssaHUIA apXiB 3aBOXY 3
7500 pobounmu 3MiHHUMHE BuUMarae mix BJ] muckoBoi mam’sti o6csarom Onu3bko 1
Tepabatita (19.44 I'b 3a onuH MicAIs IPU ONHUTYBAaHHI Pa3 HA CEKYHIY);

— SQL sx MOBa He MAXOAWUTH T 0OPOOKH THUMYACOBHX a00 MepiogmdHIX
JIaHWX, THIIOBUX JUI1 BUPOOHUUYMX cHCTeM. 30KpeMa, HaI3BUYaifHO Ba)XKKO BKa3aTH
y 3aIUTi NepioANYHICTb BUOIPKU IaHUX, 110 MOBepTaroThes [1].

Bci naHi, 1110 3aNKCYIOThCS B apXiB, MOYKHA PO3JIUIUTH Ha TPH TPYIIH:

— TpotiecHi 3MiHHI (process values);

— aBapiiiHi curHaiizauii (alarms);

— JIist OTIEPaTOPiB-TEXHOJIOTIB (operator actions).

Haii6inpimr npobieMHUMH JaHUMHU JUIs apXiBalil € TpouecHi 3MiHHI, 110
3yMOBJICHO BEIMKUMH 1 MOCTIHHUMH MOTOKAMH JTaHHX.

[lin mpomecHUMH 3MIHHAMH pO3YMIIOTBCS YHCENbHI IMapaMeTpH, Mo
BU3HAYAIOTh IIOTOYHHMH CTaH TEXHOJOTIYHOTro mpouecy. /1o mpolecHUX 3MiHHUX
MOXXHA BIJIHECTH CHTHAJIM BBEACHHS/BUBOJY, NapaMeTpH (yHKIIOHAJIbHUX OJIOKIB,
JIOKJIBHI Ta r7100ajbHi IparopH (3MiHH1), TETH TOIIO.

[ponecHi 3MiHHI IMATHCS Ha JUCKPETHI Ta aHAJNOroBi. J[uckpeTHa 3MiHHA
MOXe IpuHAMaTH KiHIIEBe YHCIO 3HAYeHb IOCUTh BY3BKOTO niamazoHy. Ilig
JICKPETHOIO 3MiHHOIO HaifyacTillle MaloTh Ha YBa3i BENWYHHY OYJIEBCHKOTO THILY,
0 BKa3y€e Ha OJHE 3 IBOX MOXKJIMBUX CTaHIB 00’€kTa (a00 Kepyrdoro CUTHaIY).
AHasoroBa 3MiHHa MOXe TpuAMaTH Oyab-SKy BEJIWYHHY OOMEXEHOTO
0e3nepepBHOTO Jliala3oHy 3HAYCHb.
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IcHyIOTB 11BI TeXHIKHM peecTpallii 3HaYeHb MPOIIECHUX 3MIHHUX B apXiBi:

— nukniyHui 3anmc (cyclic archiving) mMae Ha yBasi HepiOAWYHUIA 3amuc
MOTOYHOTO 3HAYEHHS MPOLIECHOT 3MIHHOI Yepe3 3a/1aHi IHTePBAIM Yacy He3aJeKHO
BiJl BEJIMYMHMA Ta MIBUIKOCTI 3MIHM JaHOI 3MIiHHOi. Xoua I TEXHIKa HE JIyXKe
€KOHOMiYHa, BOHA YacTO BHKOPUCTOBYETBCS JUIsl apxiBallii aHAJOTOBHX 3MIHHUX.
[lepiox mUKITIYHOTO 3amKCy I KOKHOI 3MiHHOi HAJIAIITOBYETHCSA 1HAWBINYaIbHO
1, SIK TIPaBWIIO, JISKUTH Yy Aiama3oHi Bix 0.5 mo 10 xB. Sk I QUCKpETHUX 3MIHHUX,
TaK 1 aHaJIOTOBUX 3MiHHUX, IO IIBUAKO 3MIHIOIOTHCS, MOMIOHNN MiAXix 3amucy B
apxiB HE ONTUMAJILHHIA;

— apxiBaris 3i 3MiHH 3MiHHOI (menbTa-apxiByBaHHS, delta-archiving). Lleit
miaxix mepexbadae 3amuc 3MIHHOI 10 apXiBy JIAIIE TOZi, KOJM BimOyiacs 3MiHa ii
3HAQ4YeHHS B TMOPIBHAHHI 3 TMONEpPEJHIM 3alMCaHuM 3Ha4YeHHsM abo Koiu
a0COJIIOTHA PI3HHUIL JOCATAE MCBHOI BEMMYMHU. J[elbTa HANAIITOBYETHCS 1 MOXKE
OyTH BHpaKEHA SIK Y aOCOFOTHUX OJUHMIIAX BUMIPY, 1 y BilcoTKax Bix rmkamu. s
TEXHIKa CKOHOMIYHillla, HIK NUKIIYHUI 3aIiC, OCKUIBKM BOHA aqanTyeThCs 0
MIBUAKOCTI 3MiHU apXiBOBaHOI BEIMYMHU. J[Is TUCKPETHNX BENWYMH LEeH MiAxin €
He3aMiHHMM. Lle 103BoJsle HEe apXiByBaTH JAWCKPETHI 3MiHHI, 3HAUCHHS SIKMX HE
3MIHMJIOCS, Ha0araTo BUTIAHIINIE 3aIIICyBaTH 3HAYCHHS 3MiHHOI B apXiB TUTBKHU B Ti
MOMEHTH, KOJIH [I¢ 3HAYCHHS MEPEeXOANUTh 3 OJHOTO CTAaHY [0 1HIIOTO a00 HaBIAKH
[2].

[Mig wac ctBopenHs kokHOI SCADA-cucTeMu po3poOHHKAM JOBOIHUTHCS
BUpIIIYBaTH MpoOieMy — SK 3MycHTH 0a3y IaHHX BIINOBIZaTH BHMOTaM.
AHanmizyroun npoOseMu apxiBailii, MOXXHA BHIUIUTH JBa OCHOBHI IIISIXU
BUPIIIEHHS 1€l Tpo0baeMu:

— crBopenns BiacHoi CYB/I. lleit nuisx € TpuBaiuM Ta TpyaoMicTkum. J[o
TOrO  BHHHMKae mpobiema iHterpyBaHHsi ctBopeHoi CYBJl 3i cranmapTHUMH
0(iCHUMU T0TaTKAMH;

— BUKOpHUCTaHHs Oynb-sikoi icHyto4doi CYB]] sik 6a30By, i CTBOpEHHs JHMIlIe
Ha/IO0YIOBHU HaJl HEro, AJis 3a0e3mevueHHs poOOTH B pealbHOMY daci.

CIIUCOK BUKOPUCTAHOI JIITEPATYPU
1. CucteMbl ANCTIETIEPCKOTO yIpaBieHUs U cOopa naHHbIX (scada-cucTembl)
[EnexTponHmit pecypcl]. - Pexum JIOCTyny
https://studfile.net/preview/9356938/page:29/.
2. ApxuBupoBaane B SCADA-cuctemax.  ApXHTEKTypa  CHCTEMBI
apxuBupoBanus [Enextponnuii pecypc]. — Pexxum noctymy : https://studall.org/all-
102351.html.
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EJIEKTPOHI BUIH 3ATPO3 Y SCADA-CUCTEMAX

SCADA-cucteMr € KOMITIOTEPU30BAHMMH CHCTEMaM{ YIIPABIIHHS, IO
TPU3HAYCH] U1 MOHITOPHHTY 1 KOHTPOIIO TPOMHCIIOBHX IIPOLECIB Ta KPUTUIHOL
HPaCTPyKTypH, Takoi SIK ENEeKTPOCTaHIIil, BONOIPOBIAHI Mepeki Ta TPaHCHOPTHI
cuctemu. Po3surok SCADA-cucTeM 3yMOBICHHH MOTpeOO0 y OUThII eeKTHBHOMY
Ta IHTEIEKTYaJbHOMY KEpyBaHHI Ta MOHITOPHMHTY IPOMHCIIOBHX HPOIECIB, a TaKOX
3pOCTalOuMM IIONMUTOM Ha ABTOMAaTH3alilo Ta onTuMizamio. OmHak 3a0e3nedeHHs
oesmekn SCADA crtae Bce OUmbIl BaXKITMBMM, OCKUIBKH CHCTEMH CTalOTh OLIBII
i JKITFOYSHUMH Ta BPa3JIMBUMHU JI0 Kibeparak Ta iHIIHMX eJIEKTPOHHHX 3arpo3.

Omwiero 3 ronoBHuX mpodneM SCADA-cHCTEM € Bpa3JUBICTh IIUX CHUCTEM IO
eJICKTPOHMX BHIIB 3arpo3, Hacamiepes 10 BIpyCiB Ta Kibepartak, amke Oarato
SCADA-cucTeM MaroTh 3acTapiji HporpamMHi i amapartHi 3acoOH, sKi MOXYTb OyTH
JIETKO ~ CKOMIpoMeToBaHI  xakepamu.  binbmiicte  SCADA-cucteM — Takox
I JKITFOYAI0THCS 10 [HTepHETY, 10 CHIIBHO 301IBIIIY€E PH3HKH.

Mpuxmamom BpaszmBocti SCADA-cuctem o kibeparak ta BipyciB craB 2010
pik, koim BinOydacs MacoBa KiOeparaka Ha CHCTEMH YIIPaBIHHSA KPUTHYHOI
H}PACTPyKTypH 3a IOMOMOTOIO Bipycy Stuxnet. Stuxnet BUKOPHCTOBYBaB JICKiJbKa
BpaznuBocred B SCADA-cucremMax Ta MPOMHUCIOBUX KOHTpOJEpax, IO JO03BOJIHIIO
HOMY NPOHHMKHYTH B CHCTEMYy Ta BUKOHYBaTW IIKimBi 1ii. OnHa 3 Bpa3iIuMBOCTEH,
SIKOFO CKOpHCTaBcsl Stuxnet, OyJia MOB’s3aHa 3 MPOTOKOJIOM 3B’ 3Ky MIXK KOMIT FOTEpOM
oreparopa Ta KOHTPOJIEPOM MPOMHCIIOBOTO 00iajHaHHs. Bipyc BUKOpUCTOBYBaB Iiei
MPOTOKOJ, 00 MPOHUKHYTH B CHCTEMY Ta OTPUMATH JOCTYII 0 KOHTpojepa. Takoxk
BIpyC BHKOPHCTOBYBaB MiZpoOJieH] M(POBI MiANKCH, 100 MiAMIHITH BIpyCH Ta IHIII
HIKI/UIMBI TIpOTpaMH Ha KOMIT'IOTEpax OIeparopiB. [HIIOH BPa3MBICTIO, SIKOIO
ckopucTaBcst  Stuxnet, Oyma migTpumka USB-HakonmdyBadiB B KOHTpOJEpax
MPOMHCIIOBOTO 00NIaJHaHHA. Bipyc BUKOPHCTOBYBAB 1110 Bpa3iMBICTb, 100 NepeaBaTy
CBil Ko/ Ha KOHTpOJIepH Yepes 3apakeHi USB-HakonmuyBaui.

Ha npuxnani 3axucry SCADA-cucrem Bin Bipycy Stuxnet MOXKHa BHIUIMTH
OCHOBHI icHyt04i y cBiTi pimieHHs 11 3axucty SCADA-cucTeM BiJ Bipycis:

— BCTaHOBJIEHHS! OHOBJIEHb IpOTrpamMHoro 3abesneueHHs: [licis Toro, sk Stuxnet
OyB BuwsBICHHH, BHpOOHWMKM [I3 U KOHTpONEpPIB TPOMMCIOBOTO OO HAHHS
BUITYCTWJIM OHOBIICHHSI TPOrPamMHOIO 3a0e3NedeHHs], sKi MONepe/pKald arakd 3
BUKOPHCTAHHSM BPa3MBOCTEH, siKi Oyim BHKOpHCTaHi Stuxnet;
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— 3MiHa CTaHAAPTHHX MapoiiiB: Stuxnet BUKOPUCTOBYBAB CTaHIAPTHI MApOIi st
3aJIy4eHHS] B CHCTEMH 1 3a0e3reueHHs1 cebe HamiiiHuM JOoCTyroM. 3MiHa CTaHIAPTHUX
TApOJIiB HA CKJIA/IHI, YHIKAJIBHI 1 4aCTO 3MIHFOBaHI MOXKE 3aXUCTUTH CHCTEMY BiJl aTaKy,

— BCTAHOBJICHHs OpaHMayepiB: bpaHamayepy MOXyTh 3aXHUCTHTU CHUCTEMY Bij
arak, 3a0JIOKyBaBILH ILIKIUTMBUIA Tpadik, KM HAMaraeTbCst MPOHUKHYTH B CUCTEMY;

— mmdpysanas Tpadiky: Bukopucranns mmdpyBaHHS LI 3aXUCTy Tpadiky, Mo
HepeiaeTbCd MK CHCTEMaMH, MOXE 3aXHCTHTH HOTO Bif IEPEXOIUICHHA Ta
BiTHOBIICHH iH(opMartii;

— opraHizamiiHi 3axomu: 3ampOBa/PKEHHS MONITHK Oe3MeKH, SKi BKIIOYAIOTH
HaBYaHHS NIEPCOHAIY TPO TPABIIIbHI METOIHN OE3IeKH, IepeBipKy Oe3MmeKkn Mepexi Ta
TUIAHYBaHHS JUII MOXKJIMBHX BHIIAIKIB KibepaTak, MOXKyTb JOIIOMOITH 3MEHIINTH
PH3UK aTaK;

— BUKOPHCTaHHS cUCTeM BusiBieHHs BroprHeHb (IDS) i1 3axucty Bin BroprHeHb
(IPS) a1t MOHITOPHHTY JiSUTBHOCTI B MEPEIKI Ta 3a1100iraHHs HE3aKOHHOMY JIOCTYILY;

— BUKOPHCTAHHS aHTUBIPYCIB.

BinbIiicTh Cy4acHUX aHTHBIPYCHHX MPOIpaM MalOTh CUTHATYPH Ta €BPHCTUYHI
AJITOPUTMH, SIKI MOXYTh BUSIBUTH Ta OJIOKYBaTH siK Bipyc Stuxnet, Tak 1 iHII BipycH,
ki MOXyTb atakyBath SCADA-cuctemn. OnqHaK, OCKUTBKH CYYacHi BipycH 1 Jyxe
CKJIATHIMH Ta BUCOKOPIBHEBUMH, ICHY€ MOXJIMBICTB, IO ACSKI aHTUBIPYCHI pOrpaMu
MOXKYTh MaTH OOME>KEHY 3/1aTHICTb BHSBILITH iX.

Haiikpamre pimreHHS A7 TPOTHIIl BipycaM - IIeé BUKOPHCTOBYBAaTH Cy4acHi
AHTHBIPYCHI IIPOrpaMH 3 aKTyaIbHUMH CHTHAaTypaMH Ta PETryISIPHO OHOBIIOBATH iX,
11100 320€3NeUnTH MaKCUMaJIbHUN PiBEHb 3aXUCTy. TakoX Ba)KJIMBO BUKOPHUCTOBYBATH
OLIBII HIMPOKY CHCTEMY 3aXHUCTY, Taky sik Opanmamayep, IDS, IPS ta inmn cucremu
Oe3mneky, 100 3a0e3MeunTH TOBHUM 3aXUCT CUCTEMH BiJl MOKIIBUX 3aTrPO3.

AHTHBIpYCH MOXYTb BHSIBIATH Ta OJIOKyBaTH Stuxnetra iHIui BipycH, sSIKi 3/1aTHi
Bpaxkatn SCADA-crcTeMy, BUKOPHCTOBYIOUM pi3HOMaHiTHI Metou. HaiOinbi yacto
BHKOPHCTOBYBaHUMH METOZIAMH € CUTHATYPHHI aHaJIi3, aHaJIi3 MOBEIIHKH, EBPUCTUUHHIA
aHaJIi3.

CurHarypHuii  aHaim3. AHTHBIpDyCHI TpOTpaMH MOXYTh BHUKOPHCTOBYBAaTH
CHTHATYPH IIKIUTMBUX (paiiiiB, o0 BUSBUTH Stuxnet Ta iHIII mIKipymsi nporpamu. e
MeToq] 0a3yeThesl Ha MOPIBHAHHI XeMI-CyM IIKIIIMBOTO (pailily 3 Xem-CyMaMu BiTOMHX
BIpYCIB, sIKi 30epiratoThcs y 0a3i JaHUX aHTHBIPYCHOI IPOTPaMHL.

AHani3 TOBeJiHKW. AHTHBIPYCHI HpOTpamMH MOXYTh aHaJli3yBaTH IOBEIiHKY
MporpaM Ta MPOIECiB HA KOMIT'IOTepi, MI00 BHUABUTH 3MiHHY IOBEIIHKY, SKa MOXeE
CBIZTYMTH PO HASBHICTH MIKiUTHBOI porpamu. Hampukiiaz, Stuxnet Moyke B3a€MOISTH 3
MPHUCTPOSIMH BBOJTy-BUBO/LY, 1110 MOXKE BUKIIMKATH MiZI03pY Y aHTHBIPYCHOI IPOTPaMHU.

EBpucTruHmii aHammi3. AHTHBIpyCHI TpOTpaMH MOXYTh BHKOPHCTOBYBATH
eBPUCTHYHUN aHaNi3, 00 BHUABITH HENIONABHO CTBOPEHI BipycH, SKi IIe HE MAaroTh
BiAMOBimHUX curHatyp. Lleit MeTon Moke OyTH KOpPHCHUM JUIA BHSBIICHHS Stuxnet Ta
IHIIMX CyYacHHX BIPYCIB.
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Kparie BUKOpPHCTOBYBaTH KOMOIHAI[IO pI3HMX METOMNIB BHSBICHHA Ta
OnokyBaHHsI BIpYCIB JuIsi 3a0€3IEeUeHHS MAaKCHMAaJIBHOTO DiBHA 3axucTy. KoxkeH 3
METO/IIB Ma€ CBOI IepeBark Ta OOMEKEHHs, TOMY IXHE KOMOIHOBaHE BHKOPUCTAaHHS
MOJKE JIaTH Kpaluid pe3ysbTar.

BucHoBku.

[Mix wac poboru y sxocTi omHOi 3 rooBHHX Hpobmem SCADA-cuctem Oyio
BUIJICHO iX BPAa3JMBICTh IO EIEKTPOHHHX BHJIB 3arpo3, a came A0 Bipycis. Lo
npoOneMy Oyino TOKa3aHO Ha HpHKIam Bipycy Stuxnet. B poboti Oymo BumijeHO
OCHOBHI iCHyFo4i y cBitTi pimenas mis 3axucty SCADA-cuctem Bix BipyciB. Byno
BUJIUUICHO HAMKpaIe pileHHs I mpoTumii Bipycam.Takox Oylio oxapaKTepH30BaHO
OCHOBHI METOIIN IPOTHII BipycaMm.

YK 589

Hy6posin B.1.!, Illkona J.B.?

1 npod. HY «3anopizbka nositexHika

2 ctyn. rp. KHT-151 HY «3anopi3bka moiTeXHiKa

KYPHAJICTUKA JAHUX

XKypHanicTnka JaHUX OJIIOAHIOE JaHi, MOKAa3ylOuH, SIK BOHM BIUIMBAIOTH HA
JKHUTTS JIIOAEH, 4OTO HE MOXYTh 3poouTn yume mudpu. OTxe, qata-KypHTICTHKA
— Ie MEeTOJ J>XypHAJICTChKOiI pOoOOTH, 3aCHOBaHWHA Ha 30HMpaHHI, aHami3i Ta
Bisyamizamii BenMKuX o00csariB maHuxX. lleft MeTom mO3BONsE SKypHAIICTAM
PO3KpHBATH HOBI CTOPOHU TOJii Ta SBUIL, IPOAaHATI3yBaTH Ta MOPIBHATH JaHi 3
PI3HHX JKepel.

Kiro4oBi XapaKTepHCTHKH.

IcHye TpH KITIOHOBI XapaKTEPUCTHKH, SIKI MOYKHA BUKOPHCTOBYBATH SIK MIpy JUist
BU3HAYEHHS SIKOCTI POBEICHOT KYPHATICTHKH IAHUX:

— PO3MOBIb HA OCHOBI (haKTiB;

— udpu - OCHOBA OTOBITAHHS;

— MpaBIJIbHA CTPYKTYpH3aIlist NaHuX [1].

Buny sxypHanicCTHKN JaHMX.

@DaxTUYHO, KYPHAICTHKY JaHUX MOXKHA PO3AUIMTH Ha TPH BHAW: NEPIINH BUIT
OyB MONYJSIPHUH y Yac 3apoJUKEHHS XXypHaIiCTHKH faHuX y 1800-x pokax i BUMaras
JuIe 3i0paHoi Ta NMpaBWIIBHO CTPYKTYpOBaHOI Oa3u jaHux. [pyruil BUa 3°SBUBCS B
1950-x pokax, KoM 3’sIBUJIACSl MOXJIMBICTD MPOBOAWTH OUIBII CKJIAJHI PO3PaXyHKH
3i0paHMX JaHWX JUI epeTBopeHHs B iHporpadiky. TpeTii Bua KypHaTICTHKH JaHAX
nodaB icHyBatH B 2000-x pokax, ajpke came B IIeH yac CTajo MOXJIMBHM 30MpaTu
BEJIMYE3HY KUIBKICTh HEMOBHOI iH(OpMAIl JI1 TMOBHOI[IHHOTO TIPEACTABICHHS
3araibHO1 KApTHHH TOTO, IO Bi1OyBAETHCA.

Tpu HeocHOBHI KITacu(iKallii >KypHATICTUKA JTaHUX.
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BapTo Takox BiAMITUTH TPY HEOCHOBHI KJIacH(iKallii »KypHAICTUKH JaHHX, SKi
JIO3BOJLIIOTh  YHUKHYTH JESIKHX Henopo3yMiHb: Kiacudikauwis 3a  QyHKuisMu:
JKypHAITIICTHKA TAHUX PO3CIilyBaHb; 3arajlbHa )ypHaCTUKa NaHnX. Kiacudikaris 3a
UUTI0  OTpuMaHHs iHpoOpMamii 3 JaHWX: JKypHAIICTHKA [aHHX, sKa OIHCY€E
XapaKTEepUCTUKH; IKypPHAJIICTUKA JaHWX, SKa aHAI3ye BiAHOIICHHS JaHHX.
Krnacudikamist 32 ¢popmMaToM mpencTaBIeHHS JaHUX: JKypHAJIICTHKA JaHUX y opMarti
TIPEe3CHTAIlIT; )KypHAJIICTHKA JaHUX y (hOpMaTi iHTepaKTUBIB.

[porpamue 3a0e3meueH S AT aHAT3Y JTaHUX.

[Iporpamue 3abe3nedeHHs /IA aHANI3y MJaHUX [O3BOJSIE 30HMpaTH [JaHi,
aHaNI3yBaTH iX Ta HAWTONOBHINIE — 3HAXOMUTH 3B’S3KM Ta 3akoHOMipHOCTI. Ha
CBOTOJHIIIHIA JIEHb iCHY€ ps/ MOMYJBIPHUX IHCTPYMEHTIB aHANi3y NaHUX, Y TOMY
gucii: EnigmaPublic, OpenRefine, Zenodo, HelpMelnvestigate, Buzzdata. [{yns Tux,
XTO BMI€ IIpOrpaMyBaTH, INPOBOAWTH JKYPHAIICTKY JaHHX HE € CKIaJIHUM, I,
HanpHKiag, MOBa TporpamyBaHHs Python mnpornoHye Jjerkuid croci® BHKOHAaHHS
TaKOro 3aBJaHHI.

[Mpukiaay cyyacHol )KypHaTICTHKY JaHKX.

I'mmboke 3aHypeHHs B Kpu3y 3 ObkeHIsIMH Yy BeHecyenmi: cTBOpeHa 3a
JOMOMOTOI0  TIPOTpaMHOro 3a0es3leueHHs Ui CTBOPSHHs aHiMamid Vev, naHa
Bi3yauri3amisi TIOKa3ye KUTBKICTh ODKCHINB, SKi TIKalOTh i3 BeHecyemy, TOpIBHAHO 3
THIIMU KpaiHaMHu, TAKUMHE SK Adrarictad ta Cupis [2].

Pexopre 71iTO crieku Ta moxkex y €Bpori : Biyanizamis Bix Guardian moemHye
peabHi MOBITPSHI 3HIMKH TIOXKEX 13 Bi3yalli3alli€to TaHuX.

Sk apTMcTaM TIATATH 3a CTPIMIHT: J00pe BiJJOMO, IO apTHUCTaM BAXKO
3apo0JIATH TpOLI Ha IOTOKOBMX My3u4HHX cepsicax. Llei noct Bix The Pudding,
NPHUCBSMEHMH JKYpHAITICTHLI JaHUX Ta X Bi3yaui3alii, OKa3ye, HACKUIBKU CKJIaJHO
MYy3HKaHTaM OTPUMYBATH FOHOPApPH 32 CBOIO pOOOTY.

Mera KypHaJTICTHKH JaHUX.

Omxe, XKypHAJICTUKA JAHUX € HOBUM HANpsIMKOM B IKypPHAJICTHIN, SKUNA
BUKOPHCTOBYE PIZHOMAHITHI TEXHOJIOTii Ta aHANITHYHI IHCTPYMEHTH I OOpOOKH,
Bi3yaumi3amii Ta aHaji3y BEIUKUX OOCSTiB MaHUX. OCHOBHOIO METOK KYPHATiCTHKH
JTAHUX € 3a0e3MeueHHs TOCTYITy JI0 sIKICHOI Ta JOCTOBIpHOI iH(opMarii, o 103Bose
JFONIM OyTH OUIBIN iH(OPMOBAaHUMH Ta CBiIOMUMH. JKypHaJliCTHKa JaHUX TaKOX €
BaXJIMBUM IHCTPYMEHTOM JUIsl PO3CIIIYyBaHHS KOPYIUIHHUX CXeM, BUSBICHHS
NOpYIIeHb IpaB JIFOJWHM Ta JONOMarae BiIKPHMBAaTH HOBI MOMJIMBOCTI JUIs
THHOBAIIHHOTO PO3BUTKY T'POMAICHKOCTI Ta Oi3HeCy.

CIIMCOK BUKOPUCTAHOI JIITEPATYPH

1. What is Data Journalism? [Electronic resource]. — Access mode
https://medium.com/@ekapon.th/what-is-data-journalism-17afbec6e30a

2. 10 Data Journalism Examples to Inspire Your Next Feature [Electronic
resource]. — Access mode : https:/www.vev.design/blog/data-journalism-

examples/
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BUKOPUCTAHHA MOKJUBOCTENA OBPOBJEHHSA ITPUPOIHOI
MOBHU Y NPUKJIAJTHUX MPOI'PAMAX

OOpoOIeHHS TEKCTiB, CTBOPEHUX MPHPOJIHOI0 MOBOIO, € Ha JAaHWH MOMEHT
OKPEMOIO TaTy33[0 KOMIT IOTEPHIX HayK, IO 3aiMa€eThCs aBTOMAaTUYHUM aHAJI30M
Ta 0OpOOJCHHSIM MOBJICHHEBUX IaHUX, OTPUMAHUX Bix moAwHH. JlaHa ramys3b
BKITIOUAE IUIMH PSJT OKPEMHUX 3a1ad Pi3HOTO PiBHSA, ePEKTUBHE PO3B’SI3aHHS SKUX
JTO3BOJISE TIBUIIUTH €(DEKTHUBHICTh B3aEMOJIIT 3 KOPUCTYBaueM, SIKUH (DaKTHIHO
MO’Ke HaJaBaTH TEKCT SK BXiJHI JaHI, a MOXKe CIIpHHMAaTH 00pOOJICHUH TEKCT Ha
Buxoai. MakTUYHO IIi 3a7adi MOXXYTh BKJIIOYaTH KOMIUICKCHI 3a]adi BUTSITaHHS
3MICTY, 3aKJIaJICHOTO B TEKCTi, BUKOHAHHS T'eHepalii HOBOIO TEKCTy IOTPiOHOI
CTPYKTYPH, BUKOHAHHS aHaJi3y TOHAJIHHOCTI, MAIIMHHOTO MEpeKIamy, a TaKOoxXK
UIAA psi IHIIMX 3a7a4 Ta OLIBII MPOCTHX 3aBAaHb. [Ipu 1[bOMY CIIiJ PO3YMITH,
IO BiJl BUKOHAHHS HaBiTh OKPEMHUX IPOCTHX 3aBJaHb €(EKTUBHHM YHHOM MOXE
3aJeXaTd 3py4YHICTh POOOTH KOPHCTYBaya 3 MPOrpamolo, IMpyu TOMY, L0 OCHOBHA
(hyHKIIOHATBHICTE TPOTpaMHOTO 3a0e3reueHHs MOXe He OyTH TOB’S3aHOI0
0e3mocepeIHRO 3 UMY 3aBIaHHAMH 00POOJICHHS TEKCTY .

Jlo ocHOBHUX eTamiB 0OpOoOJICHHS TEKCTIB, CTBOPEHHUX IMPHUPOIHOI MOBOIO,
Halle)kKaTh  TOKCHI3allis, JICKCWYHHWHA, CHHTAKCHYHHNA, CEMAHTUYHUH  Ta
JUCKYPCHBHHU aHai3.

CyuacHHi CTaH rajgy3i KOMIT IOTEPHHX HAyK XapaKTePU3YEThCS HAsSBHICTIO
rOTOBMX pillleHb JJisi OaraThoxX 3aBnaHb. lle crocyerbcs 1 jaHol obusacti, e
MOTY>KHHUM 3acobom € Gibmioreka NLTK [1] mis moBu nporpamyBanus Python.
BpaxoByloun JocTynHiCTh B HIM IIMPOKOro HabOpy IHCTPYMEHTIB Ta
opieHTOBaHicTh Python Ha mBUAKE CTBOPEHHs TOTOBHX pilllcHb, MOXHA
KOHCTaTyBaTH, IO JOJaBaHHSA MOXJIMBOCTEH OOpPOOJICHHS MNPHUPOTHOI MOBH Yy
MPUKIIAIHI IPOrpaMu MOke OyTH BIIHOCHO MPOCTUM i e()eKTUBHHM IPOLEeCOM. Y
TAKOMY BHUTIAJIKY 3arajloM BHTPa4YeHi PECypCcH MOXKYTh OYTH OILIHEHI SIK JOCTAaTHBO
edexruBHi. besnocepenqubo nmaker NLTK wmictuth iHCTpyMeHTH (DakTHYHO ISt
KO)KHOTO eTamy OOpOOJCHHS TEKCTiB, a TaKOX I CYIYTHIX 3aBIaHb, SK
HANPUKIA], KIacH(iKalis TeKCTIB.

Peanizytoun nociipkeHHS B Meax JaHoi poOoTH, OyJ0 BHKOHAHO
peamizalfifo JBOX NPOrpaMHUX MOJYIIIB, SKIi MOXYTh OyTH 3acTOCOBaHi st
00pOONIeHHS TEKCTIB y CKJIAZi OBII INIMPOKHUX MPOTPAMHHUX CHCTEM, SIKi B CBOIO
4epry MOXYTh CTOCYBATHCS MEIMYHOI JiarHOCTHUKH, aHAJI3y COI[AIbHUX MEPEeK,
BiJICOIrOp TOIIIO.

145



[Nepmmit Monysip JO3BOJMB BHKOHATH OIIHKY KOMEHTapiB, OTPHMaHHX 3
BiZIGOXOCTHHTY youtube, Ha X IO3UTHUBHICTb, HETaTUBHICTH a00 HEUTPAIBHICTB.
3BHYaiiHO, II0 B KOHKPETHIH CUTyamlii KOMEHTapi MOXYTb OyTH OTpUMaHi 3
iHTepHeT-Mara3uHy abo OaraTbox IHIIMX cepBiciB. Po3poOieHHs maHoro mMomyis
nependavaIo CrovYaTKy 3aBaHTKEHHS KOMEHTApiB 3 BIJICOXOCTHHIY, MICIS BOTO
dbopmyBanHs BuOipku. [l Oe3mocepenHbo Kiacudikamii Oyia 3acTocoBaHa
moaens VADER (Valence Aware Dictionary and Sentiment Reasoner) [2], sika
0a3yeTbcs Ha BUKOHAHHI JIGKCHYHOTO aHaji3y, TOOTO BOHA IOPIBHIOE CJIOBa Ta
BUPA3H 31 CHUCKAMU CIIiB 3 MIO3UTHBHUM Ta HETATHBHAM 3HAYCHHSM, CTBOPECHIUMH
Ha OCHOBi €KCIIEPTHOI OIIHKHW, 3 BHKOPHUCTAaHHSIM KOHTEKCTHOI iHdopmamii s
OIIIHKK eMOIIiifHOT0 3a0apBieHHS TeKCTy. lle M03BOJsSE€ BHUABHTH CIIOBa, SKi
BXKHBAIOTHCS B HETATMBHOMY KOHTEKCTi, MAlO4M MO3UTHUBHE 3HAYCHHS, 1 BiTHECTH
X y miICYMKY JI0 BUIAJIKIB CapKa3My.

Jpyruii MOIynb NO3BOJISIE TaKOXX BHUKOHYBaTH Kiacuikalilo TeKcTy, aie
3aCTOCOBY€ETHCSl BOHA JJIsl BU3HAYCHHS JKaHPY KIHOCTPIYKM Ha OCHOBI CHHOIICHCY.
TobOro ¢dakTHYHO Lie TaKOX Min3ajaya B 3araibHiil cucTeMi, sika BiANOBiTae 3a
HAKOIMYEHHS JaHMX IPO KIHOCTPIUKHM, IO HANpUKIad, JEMOHCTPYIOThCS Ha
BIJIMTOBIAHOMY cepBici. 3ajada (HaKTHYHO € JOMOMIXHOIO 1 3@ BEIMKOI KIJTBKOCTI
KIHOCTPIYOK Ta OOMEXEHHX pecypciB g ii peamizalii moTpedye 3acTOCYBaHHS
MPOCTOl, ajie TMPAKTHYHO MPHIATHOI Mogemi. Y pe3ymbTaTi OyB 3acTOCOBaHHUI
MYJIbTHHOMIQJIbHUH HaiBHUH OaeciB  kiacudikarop. Koxken cuHOTCHC OYyB
oTpuMaHuii 3 cepBicy IMDB, TokeHi30BaHWH Ta BEKTOPHU30BaHHUH, a IOTIM
BUKOPHCTOBYBABCS JJIsl PO3PAaXyHKY HMOBIPHOCTI TOTO, IO JIOKYMEHT HaJIEKHUTh
JI0 KOXHOTO 3 KJIACiB, 1110 BIATOBIAIN JJOCTYITHUM aHPaM KiHOCTPIYOK.

s pearizaiiii MOIy/TiB BHKOPHCTOBYBalMCs Taki 0i0mioTeku Python sk
NLTK, Pandas [3] Ta Scikit-learn [4]. OO6unBa Monyni JAE€MOHCTPYIOTh
3aCTOCYBaHHS OOpPOOJICHHS TPUPOIAHOT MOBHU ISl aHAII3y Ta 0OPOOKUA TEKCTOBUX
JAaHUX, 10 € TiJ3aJayaMd B MeXXaxX BiJNOBIJAJBHOCTI MIKMPUIOT MPOrpamHOL
CHCTEMH 1 BIONOBIZHO TMOTPEOYIOTh TMPOCTOTH 3aCTOCOBAHMX pIMICHB i
e(PeKTHUBHOCTI BIIPOBAPKEHHS HA TIPAKTHIIL.

CIIUCOK BUKOPUCTAHOI JIITEPATYPU
1. Natural Language Processing With Python’s NLTK Package
[Enextponnnii pecypc]. — Pexxum moctymy : https://realpython.com/nltk-nlp-
python/.

2. Vader Lexicon [Enextponnuii pecypc]. — Pexum mocrymy
https://www .kaggle.com/datasets/nltkdata/vader-lexicon.

3.Pandas Guide [Enextponmmii pecypc]. — Pexum nmoctymy
https://pandasguide.readthedocs.io/en/latest/.

4. API Reference — scikit-learn 0.21.3 documentation [EmextporHmit

pecypce]. — Pexxum noctymy : https://scikit-learn.org/0.21/modules/classes.html.
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AJITOPUTMU CTUCHEHHS ®OTOIPA®IN IHILJISIXOM
CIPOIIEHHS KOJIbOPOBOI CXEMHU 30BPAKEHHS

Ha cporomHimHi#  [O€Hb  JIIOACTBO  JIyXe  IOHPOKO  33aCTOCOBYE
dotorpadyBanHsa: kamepu, BOymoBaHi B cMapThOHM ¥ IHIN TPUCTPOI, IIe
aKTHBHIIIE PO3BUHYJIM JaHy AaKTHBHICTh MOpPIBHAHO 3 QoToanapaTamu, 0
00yMOBJICHO MIMPOKMM KOJIOM TIPHYHMH, IMOYMHAIOYM 3 CYTO HOOYTOBHX Ta
3aKIHYyIOYM HAayKOBO-JIOCITIJHUMH LUIIMH. Bce 1ie cTpimMko 30iibiye obcsru Bif
mudposanoi iHpopMalii Ta 3MyIIye BHHAXOAWTH OLIBII ONTHMAJIbHI METOIU
KepyBaHHS Hero. OCKUIBKM 3 IUIMHOM 4Yacy SKICTh (ortorpadiii HemepepBHO
MOKPAIY€E€ThCSA, 3POCTAE U 00CHT, SKUiA 3aiiMae 300pakKeHHS] HA HAKOTIUIYBAJIbHUX
MPHUCTPOSX. AJie HE BCi 300pakeHHS MOTPeOYIOTh BiOOpakeHHS y TIOBHIH SKOCTI,
0 MiATBEPDKYE CydacHe BHKOPUCTAHHs (oTorpadili B comiaIbHUX MEpeKax, Je
JIy’K€ 4YacTo BioOpa)aeTbcsi 300pakeHHS y CTHCHEHOMY BHUIIAII 3 BTpaTaMH.
BukopucTaHHs TaKOTro MiIX0y MPU3BOIUTH 10 HEMOKIIMBOCTI MEPETILy AeTalIen
npu crnpoOi MacmTaOyBaHHS, CIIOTBOpeHHI neraneil. Tox 3amada po3poOKu
METOIIB 1 aJrOPUTMIB CTHUCKaHHS TpadidHuX QaiiliB € BKpall BaXJIHUBOIO Ta
aKTyaJIbHOIO.

IcHye psin MeTOmiB 1 anropuTMiB, SIKi MOXYTb BHKOPHUCTOBYBATHCS IS
BUpilIeHHs wiei 3axa4i, Bkiroyaroun JPEG, BeiiBneT-niepeTBOpeHHsl, epeTBOPEHHS
®dyp’e, GpakTaibHEe CTUCHEHHS, BEKTOpHE KBaHTyBaHHs Tomno. KoHuernmis
YAaCTHHHU QJITOPUTMIB IIOJISITA€ B TEOMETPHUYHUX MEPETBOPECHHSX, MO0 (DAKTHYHO
MOXYTh MPU3BECTH JI0 BTPaTH CYTHICHHMX J€TaJIei, CIIOTBOPEHHS GOopM, a e It
iHpOPMyBaHHS KOPUCTyBa4ya MOKE MaTH 3HAUHUH HETaTHBHUH BIUMB. [HIIa rpyma
ITOPUTMIB IPYHTYETBCSI Ha CIIPOLIEHHI KOJILOPOBOi CXEMHU.

Ines1, B3siTa 32 OCHOBY B JjaHii poOOTI 1St pO3pOOKH MPOrpaMHOTO 3a0e3MeUeHHS
i 6a30BOT0 ajuropuTMy, IOJISITa€ y BHSBICHHI OCHOBHHX KOJBOPIB Ta 3aMiHI iHIINX
KOJIbOPiB OCHOBHHMMH. ISl 3HAXOKEHHS TTAaHIBHUX KOJBOPIB BUKOpHCTaHO MeTox K-
HaWOMMKYMX  CYCiZiB, OCKUIBKM Hamepes HEBiOMO, SKi caMe KOJIbOpHU
MepeBAXATUMYTh HAa KOHKPETHOMY 300paskeHHI. OOpaHMi METOA MOPIBHIOE KOIBOPH
mnikceniB ¢otorpadii Ta BCTAHOBIIOE iM KOJIBOPH, AKi 00paHi 111 KOXKHOTO KiacTepa.

CrtucHeHHS BinOyBaeTbCcsd 3a PAaxXyHOK 3MEHIICHHS 3arajlbHOi KiJIBKOCTI
KOJIbOpIB Ta IX BIiATIHKIB, IO CHPOIIy€ BHYTPIIIHIO CTPYKTYPY 300pa)kKeHHS.
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l'onoBHa mepeBara MmiXoy MoJsirae y siKicHoMy 30epe)keHHi KOHTYpIB ()parMeHTiB
300payKeHHs, 110 B CBOIO 4epry He mo30asise Qortorpadito iHGOPMaTHBHOCTI.
[IpocroTa BHKOPUCTAHOTO MiAXOMY CHpHsS€ HOro BHKOPHUCTAHHIO Ha BEJIMKIH
KIJIBKOCTI pecypciB MOTEHIIHHO BEIMKOTO 00CATY.

AJNTOpUTM, TIOKJIaJCHUH B OCHOBY CTHCHEHHs (oTorpadiii B mporpami, Mae
HACTYITHY TOCIIJOBHICTh KPOKIB: 3aBaHTAXCHHS 300pa)KCHHs, SKEe Mae OyTH
CTUCHYTHM, 3MiHa pO3MipiB 300pakeHHs, IIArOTOBKAa HOTO i 0OpOOKH,
BUKOHAHHS KJIACTEpH3allil KOJhOPiB, MOBEPHEHHS 300paKEHHS 0 TMOYaTKOBUX
po3MipiB, 30epekeHHS KOTIii BXiTHOTO 300pakeHHs 3 BHECCHIMH 3MiHAM.

ITporpamue 3a0e3nedeHHs CTBOPIOBAJIOCH 3a JOMOMOror MoBu Python —
BHCOKOPIBHEBOI MOBH TIPOTPaMyBaHHS, 1€0JIOTis SKOi CIIPSIMOBaHA Ha IIBUAKE
pO3B’si3aHHS 3ajay IIMPOKOTo KoJjia 31 3HW)KEHHMMH BHMOTaMH [0 pecypciB 3a
paxXyHOK HAsSBHOCTI BEJIMKOI KIJIBKOCTI  MAKETiB, CTBOPCHHX  IHIIUMHU
po3poOHUKaMu. Y MiACYMKY /IS CTBOPEHHsS 3aCTOCYHKY BHKOPHCTaHO: IaKeT
Numpy s 3MiHE po3MipiB 300paxens [1], maker sklearn mms kmactepusariii
kouibopiB [2], maket Pillow mist pobotu 3 daitmom 300pakerns [3].

Besnocepennbo 3MiHa pPO3MIpIB 300pa)keHHsS BIiNOYyBaeTbcs Yy 2 KPOKH:
BU3HAYAETHCS BHUCOTA, IIMPUHA, KUIBKICTh KaHANIB 300pa)XeHHA Ta (POPMYyETHCS
KOpTeX, a Jali JpyruM KpOKOM (QyHKIi€ro reshape OaratomipHuWii MacuB
MIEPETBOPIOETHCS Y ABOMIPHUH, KOKHUH PSAJOK SKOTO BIIIOBia€ OHOMY MiKCEIIO
300paKEeHHsI, @ CTOBIENb — 3HAYCHHIO BiJIIOBITHOTO KaHATY KOJILOPY.

Jnst peamizamii Kimactepusamii cTBOPIOEThCs ek3eMIunip kimacy KMeans 3
BU3HAYCHHSIM KUIBKOCTI KJIacTepiB, TOOTO KOJIBOPIB, /10 SIKMX MOTPIOHO CHPOCTHTH
300paxxeHHs. HaBuaHHs MoJielti pearizyeTbesi uepe3 BUKOpUCTaHHs Metony fit Ha
MacuBi 300paxkeHHs, sike € marpuueto mikceniB. Ilicns nporo meromom predict
BU3HAYAIOTHCSI KJIACTEPH JUISl BCIX TOUOK B MAacHBI 300paKeHHS, IPYHTYIOUYHCh Ha
pe3ynbTari HaB4aHHS Mojeni. HacTymHUM KpOKOM, BHUKOPHCTOBYIOYM aTpHOYT
cluster centers  cTBOpEHOTO 00’€KTa, 3HAXOJIATHCS IEHTPHU KIACTEPiB, BU3HAUCHUX
OpY HaBYaHHI Mojeni. TakuM YHHOM JUISI KOXKHOTO IIKCeIsl 300pakeHHS
BCTAHOBJIOETHCS HAMONVDKIMH IEHTp KiacTepa, MICJsl 4YOTO TiKcenb MpuiiMae
KOJIp IIEHTPY KJ1acTepa.

IToBepHeHHS 300pakeHHS A0 TIOYAaTKOBUX PO3MIpiB MPOXOIUTH Y 3 KPOKHU: 32
nmoromororo  (GyHKIii reshape mepeTBOPIOETBCS MacWB KOJBOPIB Yy  popmy
BUXIZTHOTO 300pa)KCHHs, BUKOHYETBCS ITOEJIEMEHTHE MHOXEHHS Ha MaKCHMaJIbHY
IHTEHCUBHICTH BiJINIOBIIHOTO KaHaIy, 3a JOMIOMOTOr0 QYHKII1 fromarray migmakeTy
Image makety Pillow cTBOprO€ThCS HOBHI 00’€KT 300pa)K€HHS 3 MAacHUBY JaHUX
TUIY uint8§.

CIIMCOK BUKOPUCTAHOI JTITEPATYPH

1. NumPy documentation [Electronic resource]. — Access mode

https://mumpy.org/doc/stable/.
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2. sklearn API [Electronic resource]. — Access mode : https://scikit-
learn.org/stable/modules/classes.html.

3. Pillow documentation [Electronic resource]. — Access mode
https://pillow.readthedocs.io/en/stable/.

YK 004.415.25
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! kanp. TexH. Hayk, gon. HY «3anopisbka momiTexHika»
2 crym. tp. KHT-139 HY «3anopi3bka MOITEXHIKay»

INPOI'PAMHE 3ABE3IIEYEHHS CIIIVIBHOT'O
®IHAHCYBAHHSA TBOPUUX ITPOEKTIB

3a ocTaHHI pOKHM CHiIbHE (DiHAHCYBaHHS TBOPYHMX IPOEKTIB HAOYIIO 3HAYHOL
MOIIMPEHOCTI Ta aKTyaJbHOCTI y HAIIOMY JKHMTTI, 1 L€ HajgajJo MOXIIHBICTh
6araTbOM TBOPYHM JIFOJSIM Ta TXHIM MPOEKTaM OTPUMATH T'POIIOBe (DiHAHCYBAHHS.
OnuH 13 HAMMOMySIPHIMIMX BHIIB 3aJTy4eHHS KOIUTIB /s (hDiHAHCYBaHHS TBOPUYUX
MPOEKTIB € KpayAdaHanHroBi miaTopmu.

OcHoBHa ines kpayAdaHIMHIOBUX IUIATGOPM — 3aJIy4WTH INEBHI (QiHAHCOBI
pecypcu IS PO3BUTKY OyIb-SKOTO MPOEKTY HA OCHOBI TPOIIOBHX BHECKIB,
OTPHUMAaHUX BiJl BEJTUKOT KiJIbKOCTI 0¢i0, SKi MOXKYTh OyTH HaIpsMy He JOIy4eHI Hi
JIO0 peatizaliii caMoro MpoeKTy, Hi A0 cdepu mpodeciiHoro Oi3HeC-iHBECTyBaHHS
sik Takoro [1].

Konmemntiss momiOHUX CHUCTEM IOJITa€ B TOMY, IOO TPENCTaBHTH iICI0
BJIACHOTO TBOPYOTO IMPOEKTY, HAJABIIH BiJIOBITHI MaTepiand (HalpUKIam, BiJeo,
MPE3CHTAIlI0 TOII0), OMUCABIIMA WOTo, IMICAS YOro OroJOCHUTH 30ip KOIITIB,
MIAKPIMJIIOIOYM HOro B IMOJAJIBIIOMY MOXIIMBO JOJATKOBUMH MarepianaMu Ta
MOBIZIOMJICHHSIMH, CIIPHSIOYM OJHOYACHO SIK MOpallbHIM, Tak 1 MarepiaybHii
migrpumui [2]. [lorpeba B TakoMy nmporpaMHOMY 3a0e3NeyYeHH] aKTyalli3yeThes 3
PO3BUTKOM CIIUIBHOT, 30KpeMa TBOPYHUX, BCEPEAMHI CyCIiIbCTBAa. TakuM YHMHOM
CHIJIbHOTH, BUKOPHCTOBYIOUH CIIEl[iali30BaHy Ul HUX IuaTdopmy, MPpUBEPTAIOTh
3alliKaBJICHUX KOPHUCTYBAa4iB Yy BIANOBIAHIA HImi 3aMiCThb HEOOXiTHOCTI
BUKOPHCTAHHS YHIBEPCAILHOTO IHCTPYMEHTY.

Jnst cTBOpEeHHS NpPOTpaMHOro 3a0e3NeueHHs] CHUIBHOTO (hiHAHCYBaHHS
TBOPYHUX IpPOEKTIB Oyno oOpano moBy mporpamyBanHs PHP, ockinbku BoHa €
3aco00M peasizalii Be03acTOCYHKIB, CTBOPEHHS IKOTO OYJI0 nepeoayeHo B OCHOBI
PO3pOOIIEHHS POrpaMHOTO 3a0e3nedeHHs. 32 paxyHOK MiATPUMKH (peiiMBOpKiB
JAaHWK TIporiec Moke OyTH 3 ofHOTro OOKy JOBEAEHWI IO pe3ysibTaTy y BHIJIAMI
PO3TOPTaHHS 3aCTOCYHKY Ha peaJlbHOMY BeOcepBepi 3 MIATPUMKOIO MOTEHIIIHHO
BEJIMKOI KUIBKOCTI KOpPHCTYBadiB, a 3 IHIIOIO OOKy Iedl mpoljec HEe BHMAarae
MiABHUIICHOT KIJIBKOCTI pecypciB 3a paxXyHOK BHUKOPHCTaHHS TOTOBOTO DIillICHHS B
ocHOBi. OKpiM TOro 6y;10 BUKOPHUCTAHO HACTYTHI TEXHOJIOT1I:
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— BeOdpeiimBopk Laravel;

—moBu HTML/CSS Ta JavaScript s KIi€HTChKOT 4YaCTHHH;

— cucreMa Mysql ai1st kepyBaHHS 0a3010 TaHHX.

Ha pucynky 1 300pakeHHMH TOJIOBHMH €KpaH pPO3pOOJEHOr0 B IJCYMKY

3aCTOCiHKi.

Creative Project
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Pucynok 1 — ['osi0oBHMI €KpaH 3aCTOCYHKY

Po3pobiiene nporpamue 3a0e3MeueH s Hala€e JOCTYII 30KpeMa JI0 HaCTYITHUX
OCHOBHHX (DyHKIIOHAIEHUX MOKJIMBOCTEH:

— MEPErJIsi]] KOXKHOTO IPOEKTY, 10 BUCTABJICHUH Ha (hiHAHCYBaHHS;

— MIeperIsi] KaTeropii 3 MpoeKTamMu;

— MIeperys] KOMEHTapiB 32 KOKHUM IPOEKTOM 1 HOr0 KOMEHTYBaHHST;

— CTBOPEHHSI IIPOEKTIB;

— MeperJsi] IJIATeXIB Bill CIIOHCOPIB, SIKI MIATPUMAITH MIPOEKT;

— BU3HAYCHHSI 1epiory 300py KOILITIB, NPOTATOM SKOTO KOPHUCTYBadl MOXYTh
nepepaxoByBaTH KOIITH Ha (hiHAHCYBaHHS MPOEKTY;

— nieperdsig pororpadiit KOKHOTO y4acHHKA TBOPUOTO MPOEKTY;

— MeperJsi BiJieo Mpe3eHTalil KOXKHOTO TBOPUOTO HPOEKTY;

— MeperJIst]] aHAIITUKHY 32 BiJNPaBICHUMH 0)KEPTBYBAaHHAMU;

— rpomoBe ()iHAHCYBaHHS IIEBHOTO TBOPYOTO IPOEKTY 32 JOMOMOTOIO
iaTixHoi cucremu PayPal;

— mepersiy ictopii (iHaHCYBaHHS IIEBHOTO TBOPUYOTO MPOEKTY;

— rieperysiy rpadika 3a OTpPUMAaHUMU TTOKEPTBaMU 338 KOKHHUN MICSIIb.

CIIMCOK BUKOPUCTAHOI JITEPATYPH

1. Kpayndanouar: mo Take i sSK BiH mpamioe B YkpaiHi [EnexTpoHHHNi
pecypc]. — Pexxum moctymy : https://buduysvoe.com/publications/ kraudfandyng-
shcho-ce-take-i-yak-vin-pracyuye-v-ukrayini.
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2. Tomy6, A. 7 nnatdopm aist 300py KOIITIB HA PO3BUTOK BaIlIol opraHizamii
[Enextponnmit  pecypc] / A,  Tomyd6. —  Pexum  goctymy
https://www.gurt.org.ua/news/recent/31173/.

VK 004.773.2
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! kanp. TexH. Hayk, gon. HY «3anopisbka momiTexHika»
2 crym. tp. KHT-119 HY «3anopizbka MOImiTEXHIKa»

MMPOIPAMHMI KOMIIOHEHT 3 TECTYBAHHS B CUCTEMI
HOIIYKY BAKAHCI JJIs1 MPALIEBJIALITYBAHHS

CyyacHuil CBIT HE CTaBUTh TIEpel JIIOJbMH 3aBIAHHS 3MCHIICHHS
aKTyaJbHOCTI TIONIYKY pPOOOTH, a HaBMaKW, 3 HAJA3BHYANHOI MIBUAKICTIO
PO3BUBAETHCS Ta CTa€ BCE OLIbII BUMOITUBHUM. JIFonu 3BUIBHSIOTHCS 3 pOoOOTH 32
BJIaCHUM Oa)KaHHSM, HaBMaKM BifOyBalOThCS CKOPOYEHHS, JEXTO Oakae 3MiHUTH
CBOE Miclie poOOTH 3 SIKMXOCh NMPUYMUH, a IHII MIPOCTO XOYYTh 3HAWTH NIOCH HOBE
Ta OLBII IikaBe. 3aMiCTh  KJIACHYHOTO  TIOIIYKy pOOOTH  ChOTOMIHI
BUKOPUCTOBYIOTBCS  CICIialli30BaHI CaWTH, JI¢ MOJXKHA 3HAWTH BIAMOBIAHY
BaKaHCIIO Ta BIATYKHYTHCS Ha HEia0o X pO3MICTHTH pe3ioMe.

OpHak, 3 iHmOro OOKy, POOOTOHABII TEX CTHKAIOTHCA 3 BHUKIAKAMH,
MOB’sI3aHUMH 31 3pOCTalOYMM YHCIOM KaHAMOaTiB Ha poboty. ILlo6 BimiOparm
HaOUTPII TPUNATHUX TPETCHACHTIB, Tpeba mnpumimuTu Oarato dacy. lle
JIOZIATKOBO YCKJIQJHIOETHCS! 3 PO3BUTKOM IITYYHOTO 1HTENIEKTY, KOJIM IMPOIO3MIii
MOXYTh T'€HEpYBaTHCsl aBTOMAaTH4HO 1 TaKUM YHMHOM a0 CIIOTBOpIOBAaTH, abo B
MEBHUX CHUTYAI[isIX pOOUTH HEMOXKIIMBUM NPOBEACHHS BiZIOOPY cepe/] BCiX MOAaHUX
aHKeT, pe3toMe. ToMy Ieil TPyIOMICTKUHN MpoIec HEOOXIiAHO BIOCKOHABIIIOBATH:
HOro MOHa pealizyBaTH 3 HIATPUMKOIO NMEPBHHHOTO TECTYBAHHS, SIKE JI03BOJISIE
BIJICIATH KaHOMOATIB, SAKi HE BIAMOBIZAIOTH BMMOraMm BakaHcii. Ile momomarae
e(eKTUBHO BUKOPUCTOBYBATH Yac Ta 3yCUIIIsl IPU HaiiMi HOBUX MpalliBHUKIB.

OnHUM i3 LIEHTpaTbHUX 3aBIaHb NPH PO3poOLl BeOIOAATKY VIS MOMIYKY Ta
myOumikanii BakaHCIi TS TpAICBIAIITYBaHHS € MIEPBHHHE TECTYBAaHHS KaHAWUIATIB
Ha BIJMOBIAHICTH OakaHIM MOcajdi: BapTO 3a3HAYUTH, IO HA CHOTOMHIIIHINA JCHB
OaraTo aHaJOTiYHMX BEOJONATKIB HE HAJAIOTh MOJIOHMX IHCTPYMEHTIB IS
poOoTOIABIIIB.

BinnoBinHuii nporpaMHUI NMPOEKT, KU peai3oByBaBCs B poOOTi, OyIo
Bupimeno OymyBaTh Ha OCHOBI (peiimMBopky Django [1] Tomy, mo BiH Mae
BOYZOBaHi IHCTpYMEHTH TaKi, SIK:

—Django ORM, mo m03BoJsie  TpaioBaTh 3 0a3zaMu JaHUX B 3pydHid
00’ eKTHO-0OpieHTOBaHIH Mojeni MoBH Python;
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— Django Template, mo npencrasise cucteMy HIa0JOHIB, SKa JO3BOJISIE
BiJJOKPEMITIOBATH BHTJISA] BEOCTOPIHOK BiJl KOy OJATKY;

—Django Admin, mo € BOymoBaHHM iHTepeHCOMAIS aaMiHICTPYBaHHS
BEOIOJIATKY.

Hdns  peamizanii 1poexTy Oyno BHUKOPHCTaHO IIA0JIOH IPOEKTYBAaHHS
MVC.Ie# niaxix g0 po3poOku mporpaMHOTo 3a0€3IeYeHHS, T03BOJISE PO3IIIATH
BiMOBITaNBHICTD MK PI3HUMH KOMITOHEHTaMH TIPOTPaMH Ta 3pOOUTH KOJ OLTBII
3pO3YMITIM Ta JIETKAM Ul MATPUMKHU. ISl 3aHECEHHsS JaHUX TPO pPe3yIbTaTh
TECTYBaHHA KaHAWAATIB OyJ0 BHKOPHCTAHO TEXHOJIOTIIO 3BEpHEHHA 0e3
nepe3aBaHTAKEHHA CTOpiHKH — AJAX.

B xoxi po3po0ku mporpaMHOTO KOMIIOHEHTY 3 TECTYBaHHS OyIJIO peallizoBaHO
HaCTyIHI QYHKIIT:

— CTBOPEHHS TECTIB JUIsl BaKaHCii poboToaaBLEM;

—BHCTaBJICHHS] 4aCOBHUX OOMEXEHHb Ha IPOXOJKEHHS TECTY;

— MOJJIMBICTB MPOXOJKEHHS TECTIB KaHAUAATaMHU (PUCYHOK 1);

— aBTOMATHUYHUI MPOPaxyHOK OaiB 3a crpo0y;

— 30epe)keHHs pe3yJIbTaTiB TECTYBaHHS Y BUIIISAL TaONUIb (PUCYHOK 2);

— MOKJIMBICTb BUJAJICHHA HCKOiieKTHI/IX IiGSiHLTaTiB IiO6OTOZ[aBL[€M.

(ST eI R F S

Pucynok 1 — CTopiHKa TeCcTyBaHHS KaHAWATa
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Pucynox 2 —Cropinka pe3ynsTariB

152



CIIMCOK BUKOPUCTAHOI JIITEPATYPU
1. William, S. Vincent Django for Beginners [Tekcr] : Build websites with
Python and Django / S. Vincent William. — WelcomeToCode, 2021. — 296 p.

153



VK 004.9

Crenanenxo 0.0.!, Kopuienko C.K.!, ®enopuenxo €.M.2,
IMasnenxo K.€ 3, Yymak M.B.*

! kanp. TexH. Hayk, noiu. HY «3amnopisbka nomitexnika»
crapu. BUKI. HY «3anopi3bka nomirexHika»

ctyn. rp. KHT-110 HY «3anopi3pka momiTexHika

cryn. rp. KHT-219cn HY «3amopiszpka momiTexHika

CUCTEMA NIATPUMKHU PO3IIYKY 3ATI'YBJIEHUX TBAPUH

2
3
4

HomamiHi ymoOneHni dYacoM TyOIATECS B MICTi, 1 TOAI IS TOCTIOHApS
MOYMHAETRCA IIiJIe BUMPOOYBaHHS 11 TOro, 100 3HaWTH 3aryOseHy TBapuHy. Ha
JTAHUA MOMEHT B YKpaiHi HaiJacTillle Iie BUPIIIYETHCSA Yepe3 CoIianbHi Mepexi. [lo
TOTO K 3apa3, y 3B’s3Ky 3 BIfHOIO, Ipo0JIeMa 3ary0JIeHIX TBapyH 3HaYHO 3pocina [1].

Pospooiene 13 npusHaueHe Ui PO3IIYKY 3aryOJICHUX TBapWH, KOJH BIACHHUK
3aryOMB JIOMalIHBOTO YJIIOOJICHIS Ta HAMaraeThbesl HOro 3HaWTH abo KOJIM JIIOJMHA
3HaWIILIA Yy)KOTO YIOONEeHIS i HaMaraeThesi 3’CyBaTh Horo BiacHuka [2]. 3 MeToro
3a0e3MeyeHHs] THYYKOCTI INPOLECY PO3IIYKYy HaNaloThCS IHCTPYMEHTH IOLIYKY 3a
mapaMmeTpamMu, CTBOPCHHs 3asBOK IPO BJIACHICTh, 1H()OPMYBaHHS TPETiX OCIO mpo
NOAIOHICTh MIXK PO3IIYKYBaHUMH Ta 3HAWICHUMH TBaprUHaMH Too [2] - [4].

OCHOBHHM pe3yJbTaTOM POOOTH € CTBOPEHHS NPOrpamMH 3a JONOMOTOK MOB
Python, JavaScript, HTML, CSS, BeO¢peiiMBopka Django, crmcTeMu KepyBaHHS
6azamu marux MySQL.

Excrmyarariis  mporpamu  BCiMa KOPUCTYBa4aMH, SIK TO THPEACTaBHUKAMHU
NPUTYJIKIB, TaK 1 3BHYaHHUMH YYacCHHKAMH HPOTpaMH Ta HEaBTOPH30BaHUMHU
KOPUCTYBa4aMHu BiZIOyBa€ThCsl 3a JIONIOMOTOI0 OJHOTO €JMHOTO iHTepdeiicy, sKuid
3’SIBJIIETHCS TIepe]] KOPUCTyBaueM 0Jpasy IicyIsl MEepIIoro 3BepHEHHs 10 BeOcaiTy, 3a
SIKHM PO3TAIllOBAHO Be03aCTOCYHOK. POOOTY KOpHCTyBadiB peaii3oBaHO HAa OCHOBI
3arajlbHOr0 MEHIO, 110 BKJIIOYAE TaKi IyHKTH: IIYKalo, 3HAWIIOB, OTOJIOIICHHS,
MOBIIOMJICHHSI, CITUIKYBaHHS, TIPUTYJIOK.

IMynkr mento «lllykato» 103BOJISIE TMpALOBATH 3 OrOJIOLICHHSIMH, B SIKUX
BJIACHUKH TBapHH TIOBIIOMIIFOTE PO 3aryOJIeHHS BIACHHUX YITFOOJICHIIIB.

CropiHKa OroOJIOIICHb NP0 BTpPaTy TBapWH OKPIM 3araibHOI iHQopMarii mpo
nporpaMy MicTHTh TakoX KHomku «lllykartu TBapuuy» Ta «lllykaTti BiacHHKa» Juis
BUKOHAHHS IOIIYKY BiJIIIOBIHUX OTOJIOIICHb.

[IyHkT MeHIO «3HAWIIOB» IO3BOJIIE BHKOHYBAaTH BCI Ti caMmi mii, aje Hax
OTOJIOIIEHHSIMH II0/I0 3HAXO/PKEHHS TBAPUH, a HE 3ary0JIeHHS

ITyskT MeHt0 «OroJiomeH sy BKIII0YAE MiIMyHKTH «3HalaeH» Ta «3aryomieHi»,
11O JIO3BOJISE TIPALFOBATH 3 BIACHUMHU OTOJIOLICHHSIMH, B TOMY YKCII peAaryBarH ix,
MepEeTIIIIaTH, CTBOPIOBATH HOBI, CTOCOBHO 3HAI/ICHNX TBapHH a00 3aryosieHux. [IyHkT
MeHIO «IIoBiTOMIICHHS» BKIIOYAE MiMIMyHKTH «BacHi», o 103BOJISIE MEperiisaaTu
BJIACHI TIOBIZIOMJICHHS TIPO BiTIOBIIHICTH MiX OTOJIOIIEHHAMH, Ta « APECcOBaHi», 0
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JIO3BOJISE TICPETJIIHY TH BUIAIKH, KOJIH 1HII YYaCHUKYU MTOBIIOMIIIH PO BiIIIOBITHICTH
BJIACHHX OTOJIOIICHb aBTOPU30BAHOIO yYaCHHKA 1HIIUM OTOJIOMICHHSM. [IyHKT MeHIO
«CHiJIKyBaHHS»  JIO3BOJSIE  TEPEIVISIHYTH  CIIUIKYBaHHS YYacHMKa 3  IHIIMMH
YYaCHMKaMHM Ta CTBOPUTH HOBI TMOBIJOMJICHHS OJWH OJHOMY. IlyHKT MeHIO
«[Iputynok» n03BONSE KepyBaTH OTOJIOMICHHSMH, II0 CTOCYIOThCS TBAapuH Y
npuTynKy. CKOpUCTaTHCS MM IyHKTOM (DaKTHYHO MOYKE YJYaCHHK, aCOIIHOBaHMH 3
nputynakoM. OKpiM TOTrO 3BiITH YYaCHHK MOJKE AaCOINIOBATH IHIINMX yYacHHKIB 3

TPHUTYJIKOM.

CITUCOK BUKOPUCTAHOI JIITEPATYPU

1. Hamilton, M. US  MissingPetEpidemicandEuthanasiaStatistics
[Electronicresource] : Facts/Figures / M. Hamilton. — Access mode
https://peeva.co/blog/missing-pet-epidemic-facts-and-figures.

2. 3ary0OneHi Ta 3HaizeHi TBapuHH. Jlyupk Ta BonmHchka 0061. Facebbok
[Enextpon. pecypc]. — Pexxum goctymy : https://uk-ua.facebook.com/groups/
1126808634017634/.

3. Mele, A. Django 3 ByExample [Text]
BuildpowerfulandreliablePythonwebapplicationsfromscratch, 3rd Edition / A.
Mele. — Birmingham : PacktPublishing, 2020. — 568 p.

4.  Lostanimals  [Electronic  resource]. —  Access mode
https://www.mildura.vic.gov.au/Services/Animals-Pets/Lost-animals.
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MOBLIbHUM 3ACTOCYHOK JIJIS IINTAHYBAHHS
BIOJKETY TA KOHTPOJIIO BUTPAT

2
3
4

Koxna mopuHa moaHs poOWTH BeNWKi abo ApiOHI MOKYNKM B MarasuHi, B
iHTepHeti. Ha naHmit MOMEHT € Oe3liu Miclib, Ji¢ MOKHA BUTPATHTH CBOi TPOII.
Oco0nMBO B THX MICIIfIX, A€ OyJia MpUKIIaJeHa pyKa MapKeToJlora, sIKiii 3Hae, Ha 1110
caMe 3BepTae yBary ix HOTEeHUIHMIT OKYIIeIb, THM CaMUM IIiIBHIITYIOYN HMOBIPHICTH
nokymku [1].

JIns meskux JIoNie BECTW KOHTPOJb Haj CBOIMH TIOKYNKaMH € JiHCHO
npobnemoto. Y Hamie CTONITTS, 00 3poOWTH TOKYIIKH, JOCHTH TMapy KITKiB a0o
MPHKJIACTH JI0 3YUTYBAIILHOTO arapaTy KapTy — i TH B)KE CTaB BJIACHMKOM MEBHOT peyi.
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KoxHa InmtonvHa B CBOEMY JKHMTTI CTHUKAEThCS 3 IIOJEHHUMH (DiIHAHCOBUMH
NUTaHHAMH. [loJermmTy pyTHHHE 3aHATTS 3 BeNCHHS OOJNIKY IepCOHATBHUX
TPOILIOBHX TIOTOKIB MOKJIMKAHI Cy4acHi 3py4Hi Ta MPaKTH9HI 3aCTOCYHKH OOJIKY J0XOAIB
1 BUTpAT.

Perynsprae BeneHHs1 00iiKy iHaHCIB — Te, IO XOUyTh OaraTo, aje BHXOAWTH
nvIre y geskux. [IprauHn — 3amicH B Pi3HUX MICIIX (CBOTOAHI B 30IINTI, 3aBTpa B
Excens, micis3aBTpa B TenedoHi) abo BiICyTHICT TaKOi 3BHYKH B IPHHITATTI[ 1 ].

Jnsa BupimenHs miei mTpoOJIeMH TPOMOHYEThCS CTBOPEHHS MOOLTEHOTO
3aCTOCYHKY, Peajli30BaHOTO 3a JIOTIOMOTO0 THITI30BaHOI 00’ €KTHO-OPi€HTOBAHOI MOBU
nporpamyBaHHs Java.

3a gomomoroto MPAndroidChart 6i6mioTekn Oymu moOymoBaHI KpyTOBi
miarpamu B noaatky. Lls 6i0mioTeka s moOyaoBH aiarpam i rpadikiB 3 BIAKPHTHM
BUXITHM KOJOM i omnepaiiiiHoi cuctemu Android [1]. I'padiku 11iei 6i6mioTeku
JIy>Ke IHTePaKTHUBHI 1 JIErKi JJI CTBOPEHHSL.

J11s o0y IOBHM KpyroBHX Jiarpam y 3aCTOCYHKY OyJa BUKOpHCTaHa 0Oi0mioTeka 3
BijkpuTiM BuXigHUM Koj0M MPAndroidChart myst onepariitaoi cucremu Android [1].
I'padiky, cTBOpeHi 3a JONMOMOror 1€l OiOIIOTEKH, XapaKTepU3yIOThCsS BUCOKUM
CTyTICHEM IHTEPaKTUBHOCTI.

AndroidStudio — me iHTerpoBaHe CcepeOBHINE pPO3POOKH IS CTBOPECHHS
MOOLTFHHX 3aCTOCYHKIB, CTBOpeHa koMmaHiero Google B 2013 pori [2].

TlonmoHoro mepeBaroto AndroidStudio BBakaeThcsi BOyzoBaHmii Halip 3aco0iB
PO3pOOKH, KOTpHWIA JO3BOJISIE CTBOPIOBATH NONATKH IS IIEBHOTO ITAKETY HPOrpam,
BUKOPHCTOBYIOUH KOMIIOHEHTH, SIKUX HEMa€E B IHIIMX Bepcisix 3actocynka — SDK [3].

J11st CTBOPEHHS 3aCTOCYHKY B IIEpIIly Yepry OyJia ClpOeKTOBaHa Jiarpama KiiaciB
3 METOIO OMHUCY CTPYKTYPHU IPOCKTY, JI¢ KJIACH IO CBOIH CYTi € BIKHAMH 3aCTOCYHKY, B
SKUX OyJlyTh peasli3oByBaTHCs ONMCaHi QyHKIIIi.

Jli1s 3acToCcyHKY cTBOpeHo 0a3y naHux «Purse.dby, sika cKiafaeThes 3 YOTHPHOX
Tabmmik: Income, Income_category, Outcome ta Outcome_category.

BukopucTaHHS 3aCTOCYHKY [O3BOJHTH TIiJABHIINTH JIOCTOBIPHICTH OOJIKY,
NPHUCKOPUTH TPOLIEC YIPABIIHHSA OCOOUCTHMH JOXOAAMH Ta BUTPATAMHU Ta 3HU3HUTH
YaCTHHY IIOMIJIOK, SIKi TPAIUIFOTHCS ITiJ] 4ac X MPOLECIB.

TakuMm dYMHOM, B XOIi TIPOBEIEHOI PoOOTH OyIO0 PO3POOIICHO MOOLTHHMIA
3acTocyHOK mig Android it yrpaBIiHHS OCOOMCTHME JIOXOAaMH 1 BUTpaTaMHU, SIKHI
TIOBHICTIO BiJITOBI/Ia€ MOCTaBIEHOMY 3aB/IaHHIO.

CIIMCOK BUKOPUCTAHOI JIITEPATYPU
1. bubmmorekaMPAndroidChart [Enexktponnuii pecypc] - Pexxum gocrtyma:
https://github.com/PhilJay/MPAndroidChart/
2. CpenapazpabotknAndroidStudio  [Emextponmmit  pecypc] - Pexum
nmoctyna: https://developer.android.com/?h1=RU/
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3. SoftwareDevelopmentKit [Enexkrponnuit pecypc] - Pexum pocryma:
https://habr.com/ru/post/430940/.
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CUCTEMA OIITUMAJIBHOT'O IOIIYKY
B’KIBAHUX ABTOMOBILJIIB

2
3
4

PuHOK BXXMBaHHX aBTOMOOLUTIB y CY9acHOMY CBITI Ma€ JOCTaTHBO BEJMKHUA
00csT, 110 TOCTIMHHO MiKUBITIOETHCS BUPOOHUIITBOM HOBHX aBTOMOOLIIB, SIKI depe3
NEeBHMII Yac MaroTh OTPUMATH HACTYIHOTO BJACHUKA. HasBHICTH TakoOro IHMKIY
NPHU3BOAUTH JIO TOCTIHHOro 30inbineHHs oOcsriB puHKy [1]-[2]. 3amaya mnomyky
B)XKMBaHMX aBTOMOOLIIB MOJISIrae y BUSHAYEHHI MacUBY aBTOMOOLITIB, sIKi BIAMOBIJAIOTH
napameTpam nouryky. Llei MacuB € miIMHOYKMHOIO MHOKWHH BCIX HasBHUX BXKUBaHUX
aBTOMOOLTIB y mporpami. Jljis Toro, mo0 BH3HAYUTH BIAMOBIAHY MiAMHOXUAHY
ABTOMOOLJIIB, MOTPIOHO PO3IUIMTH BCi HAsSBHI aBTOMOOLTI HA TPYIH 1 BU3HAYHTH, KA
rpyIa HalKpalle BilNOBIAa€ 3a1aHoMy 00pasy, o (GOpMyIOTh ITApaMETPH TIOLIYKY.

[MapameTpn mouryky MOXyTh OyTH BH3HAueHi JIBOMa CrIocoOaMu: KOHKPETHHUM
aBTOMOOLJIEM, TOAI BiMOYBa€eThCA TOIIYK MOMIOHIX aBTOMOOLUIIB, Ta 32 JOIIOMOTOIO
OIUTYBAJIbHNKA, TOJAI BH3HAYAIOTBCA 3HAUYCHHS IapaMeTpiB 3a BIINOBIISIMH Ha
3anmTanHs. Po3poOnenuii mporpamMHuii 3acid peaizye MoOAM(IKOBaHUH METOA
Kiacrepu3arii k-cepeiHix Juist OIIyKy BXKHBaHHX aBTOMOOLTIB.

Ha nepmomy erami poOOTH MeTOy TMOUIYKY B)XKHMBaHHX aBTOMOOLIIB
(hopMy€TBCsI ONIMTYBAIILHUK, KU CKIIAJIAETHCS 3 3aIUTaHb, KOXKHE 3 SIKMX HAIPaBJICHO
Ha BHU3HAYEHHS 3HAYEHHS BIANOBIIHOrO mNapaMerpa aBToMoOuUI. lle miaroroBumii
erar. J171s1 KOXKHOTO 3alTUTaHHsI BU3HAYAETHCS MPABMUIIO, SIKE MIEPETBOPIOE BI/INIOBI/b Ha
3alMTaHH] Ha 3Ha4eHHS a0o Halip NOIMyCTMMMX 3HA4eHb OZHIET 3 XapaKTepUCTHK
aBToMoOis. Habip mpasmn hopmye macuB A.

Jns mporo crioyatky Mae OyTH 3aJlaHO 3HaueHHs K, BKa3ylouM Ha KiIbKICTb
KJacTepiB, 3 SKUMHU Oyze BigOyBaTHcs po0OTa, a TaKO)XK BH3Ha4YeHO HAOIp O3HaK, 3a
SIKUMH KJIacTepu3allis Oyie BigOyBaTucs.

ITicns mporo moTpiGHO cTBOPHUTH BHUOIPKY BCIX aBTOMOOLTIB, HasBHHX B
nporpami. Born ButsraroTees 3 6a3u JaHuX. 3HAYEHHS 32 BciMa IMapaMeTpaMy MaroTh
OyTH HOpMaJTi30BaHi.

Jami Bci mi aBTOMOOIT MOTPIOHO PO3AUIMTH HA KIIACTEPH, BUKOPHUCTOBYIOUH
meron k-cepemnix. Ha HacTymHOMy eTami BHW3HAYalOThCsS 3HAYEHHsI TapaMeTpiB
TIONIYKY BXKMBaHUX aBTOMOOLTIB. J[JIsl bOTO iCHYIOTH JIBa OKpeMi CTIIOCOOHU, KOXKEH 3
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SKUX MOJYKHA BHMKOPUCTOBYBAaTH 3a HAsSBHOCTI BHAUICHHX KJacTepiB.3HauCHHS
MapaMeTpiB MOIIYKY MOXXYTh BH3HAuaTHCS OINMTYBIBHUKOM a00 3HAYCHHSMHU
nmapameTpiB ofiHOro 3 aBToMoOuTiB. Toxmi Takuii aBTOMOOUIb IpencTaBisie COOOIO
NPUKJIaA 11 nomnyKy. Ha HactymHOMy erami BinOyBaeThCsl IIOLIYK aBTOMOOLIS,
noaiOHOro 10 TaHOTO. SIKIIO 3aMOBHIOETHCS OMUTYBAIBHUK, TO OTPHUMaHi BIATIOBI/ Ha
3aIUTaHHS [IEPEBOIATECS 32 JOIIOMOTOI0 MACHBY NPABHII A Ha 3HAaUCHHS I1apaMeTpiB.
Topi Bci 3HaYeHHS TapameTpiB GOPMYIOTh KpamnKy B IPOCTOPI HOUIyKy. BimmosixHo Ha
HACTYIIHOMY €Talli Peami3yeThCsi MOIIYK aBTOMOOLTIB, fAKi BiAMOBINAIOTH IFM
mapameTpam monryky.Ha HacTymHOMY eTtami OOYHCITIOEThCS BIICTAaHD Bil BH3HAYEHOI
Kpamke B IpocTopi 1o KokHOoro 3 k kmactepiB. Kmacrtep, sxumii mae HaiiMeHITy
BIJICTaHb, BHU3HAETHCS TEPEMOXKIEM. Y pe3yJbTaTi eK3eMIUIIPH, SKi BH3HAYAIOTh
AKTUBHI OTOJIOIICHHS 3 J@HOTO BHJUICHOTO KIIACTEpPY, MOBEPTAIOTHCS SIK MAacHB
pe3yibTaTiB mouryky B. Ilicnmst mporo eneMeHTH B MacuBi pe3yJibTariB Momiyky B
COPTYIOTHCS 3a 30UIBLICHHSIM BiICTaHi BiJl 331aHO1 KPAIKK B MPOCTOPI JI0 KOYKHOTO 3
CK3eMIULIPIB Ki1acTepa.

CIIMCOK BUKOPUCTAHOI JIITEPATYPH
1.Used Vehicle Market Size, Trends. Forecast Report, 2021-2021
[Electronic resource]. - Access mode :
https://www.fortunebusinessinsights.com/used-vehicle-market-104665.
2. Global Used Vehicle Market Size [2021-2028] to Reach USD 1,969.72
Billion with a CAGR of 1.79% [Electronic resource]. — Access mode
https://finance.yahoo.com/news/global-used-vehicle-market-size-084200676.html.
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CUCTEMA NIATPUMKMH CITIBBJIACHHUKIB
BA'ATOKBAPTUPHUX BY/JIUHKIB

VY cydacHOMy CBITi iCHy€e TEHAEHIIIS IIepexo/Iy BCiX cdep rocrnoaapioBaHHs y
midpoBy miomuHy. He omumHyno mne # cdepy KHUTIOBO-KOMYHaIbHOTO
rocriogapctBa (KKI'). Mu moxemo Oauutw 3apas, mo y OLIBIIOCTI HaJaBayiB
KOMYHQJIbHUX TIOCTYT, YNPaBISAIOYMX KOMITaHid, € BJIACHI CATH 3 OCOOMCTHUMHU
KaOiHeTaMH [T KOPUCTYBAYiB.

Ha cporomni 00’€qHAaHHS CHIBBJIACHHUKIB 0araToKBapTHPHOTO OYIHHKY
(OCBB) — ne cyvacHuii Ta ay»e THyYKHH crioci0 rocnogaproBanHs. J{o Toro x BiH
MaKCHUMaJIbHO BiANIOBia€ AeprkaBHIA mOMiTHII AeneHTpaizamii [1]-[2].
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3 meroro mokpamieHHs 00niky pobotn OCBB Oyno po3pobieHo oHiaiH-
CEepBICHUI1 3aCTOCYHOK JJIsl CIIIBBJIACHHMKIB 0araTOKBapTUPHOTO OYyIWHKY, SKHH
ycyBa€ OUIBLIICT HEJONIKIB BXKE ICHYIOWMX TOTOBHX IPOTPaMHHUX IMPOIYKTIB.
Po3po0OnieHnii  3aCTOCYHOK MpOCTHI Ta aJanToBaHWK /O BHUKOPHCTaHHS Ha
MOPTaTUBHUX MIPUCTPOSIX.

OCHOBHHUMH KOMITOHEHTaMH 3aCTOCYHKY €:

— ocoOucTHii KaOiHET;

— pO3IiT AN TOJOCYBAaHHS Ta MPOIO3HUIlH, OTOJOIICHB, MOBIIOMIICHb YU
3BITiB rOJIOBH, KEPYIOUOTO, OyXTrajTepa Ta iHIIoi MOKIMBOI agMiHiCTparii.

3acTrocyHOKk mobymoBaHmiA 3a apxiTekTyporo REST, mo roBoputs mpoTe, mo
B3a€EMOJiII MDK KII€HTCHKOIO Ta CEpPBEPHOI0 YaCTHHAMH BifmOyBaeThCS IO
npotokosnry HTTP. Sk kiieHTChbKa, Tak i CepBepHa YacTUHHU OyJId PO3poOJicHI Ha
MOBI porpamyBanHs JavaScript.

Jns  peamizariii KIIEHTCHKOI YACTHHHU 3aCTOCYHKa OYJ0 BHKOPHCTaHO
¢dpeiimBopk  Vuejs. Ile cyuacHuii (peiiMBOpK, pO3pOOJICHHUI Ui CTBOPCHHS
iHTepdeliciB kopuctyBaua. CepBepHa yacTWHa Oyila peaji3oBaHa 3a JOIIOMOTOIO
(peiimBopka Express ms 3actocyrkiB Node.js.

JUis HajaHHA Ta BIICHIAKOBYBAaHHS IOCTYIy B 3aCTOCYHKY BHKOPHCTAaHO
MPUHINIT aBTeHTH(IKAIi KOPHCTYBaYiB HA OCHOBI JIBOX TaK 3BAHUX «TOKEHIB.

Ilicnss Boamoro TMPOXOPKSHHsI TPOIECY peecTpamii Ta/abo  aBTOpH3aIii
KOPHUCTYBa4 OTPUMYE JIOCTYII IO OCOOUCTOTO KabiHEeTy, Jie Ma€ HACTYITHI MOKJIMBOCTI:

— MepeTyIs] aKTHBHUX OTOJIOMICHB BiJ| aIMiHICTpaIlii;

— Meperyisi] CTATHCTHKU CIIOKUBaHb CHEPropecypeiB;

— JO/IaBaHHA JaHUX JUIs GOpMyBaHHS CTATUCTHKY;

— CTBOPEHHS Ta [IEPErIisil aKTUBHUX OJIOCYBaHb.

AKTyanmpHICTE PO3pOOKHM 0OyMOBJIEHAa CYYacHHMH TCHICHIISAMH IO
mudpoizamii Bcix (opMm rocrnomaproBaHHS, YCKIAIHEHICTh KOMYHIKaI[ii Mix
CHIBBJIACHUKAMH Ta aIMIHICTPAIi€I0 B yMOBaX KapaHTHHHUX UM HIIMX 0OMEXKEHb
Ta BUMOTaM Mpo30pocTi 00iry CHiJIbHUX KOIITiB. BuileHasBaHi mnpoOiiemMu
BUpIlIEH] 32  JIOTIOMOTOK)  CTBOPEHHS  IHCTPYMEHTIB  JMCTaHI[IHHOTO
KOMYHIKYBaHHSI, T0JIOCYBaHb, PI3HOTO POy OOJIIKIB JaHUX TOLIO.

CIIUCOK BUKOPUCTAHOI JIITEPATYPU

1. 3akoH Ykpaiaum «IIpo 00’enHaHHS CHIBBIACHHKIB 0araTOKBapTHPHOTO
oymuaky» Ne 2866-1II, Bim 29.11.01 p. (31 3MiHAMH 1 JOIIOBHECHHSIMH)
[Enextponnuit pecypc]. - Pexum JOCTyILy
http://zakon]1.rada.gov.ua/laws/show/2866-14

2. 3akoH Ykpainu «IIpo BHECEHHs 3MiH 10 ACSIKUX 3aKOHOJABYHMX AaKTiB
[IOAO IJIBUINEHHS SKOCTI YHPaBIiHHA OaraTOKBapTUPHUMH OyIWHKAMH Ta
BJOCKOHAJICHHA [iSUTBHOCTI 00’€HaHb CIIBBJIACHHUKIB  0araTOKBapTHPHOTO
OymmaKy» Ne 2606, Bix 16.12.2019 p. [EnextponHuii pecypc]. — Pexxum poctymy :
http://search.ligazakon.ua/l_doc2.nsf/link1/JI00959A .html
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3. TaBpusioB C.A. CucrteMa «ODKOTEIN - BCEBUIAIINN
rila3koMIuIeKcHoaBToMmarnznpoBanHoiicuctemsl JKKX / C.A. T'aBpunos, E.K.
Knanosuu // XKunungHoe n komMyHanbHOexo03sicTBo. — 2008. — Boim. 10. — C. 27—
31.
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3ACTOCYHOK PO3III3HABAHHS OBPA3IB HA 30BPAKEHHSX

2
3
4

3 KOXHHM POKOM HIPUCKOPIOETHCS PO3BHTOK HEWpPOMeEpexk 1 30UTBIIyeThCS
iXHIi BIUIMB Ha CYCHIBCTBO, 30KPEMa 3a PaxyHOK BIIPOBADKCHHA  CHCTEM
po3mi3HaBaHHS 00pa3iB.

Heiipomepexxa (HM) — e MaTeMaTudHa MOJAEh y BHTIIAIL IIPOTPAMHOTO Ta
amapaTHOrO BTUICHHs, 10 OyAyeTbCsl Ha MNpHHOMIAX  (YHKIIOHYBaHHS
Oionoriunnx Hedpomeperk. HM 3maTHI 0 HaBYaHHS, 3aBASKH YOMY X MOXKHA
ONTHMI3yBaTH Ta MAKCUMAJILHO 301JbLITYBaTH (YHKIIOHAIBHICTb.

HoBi BuaM apXiTeKTypu HEHPOHHHMX MEpEX BUHMKAIOTH IOCTIHHO, i B HHUX
CTa€ CKJIAaJHO Opi€HTyBaTHCh. Xoda BCi BOHM NPEJACTABJICHI K YHIKaJbHI,
OiIBLIICTh 3 HUX MAlOTh 320araTo OJHAKOBUX O3HAK a00 € BiAray)KCHHSIM IHIIHX
ICHYIOUHNX MEPEX.

Jo mmpokoi ayaumTopii MOXOISTh JHIIE Ty4YHI BHIAJIKH 3aCTOCYBaHHS
Helipomepexk. HacmpaBmi, He#poMepexi IIOAHS BHUKOHYIOTH OIUTBII BaKIIHBI
3aBnaHHA. Hanpukmanx, anroputMm Brain Ha ocHOBI HeHpoMepexX IOJHS MpAaloe
HaJa cucteMor pexomeHpaamniii YouTube. Kpim Ttoro, icHyroTe 1 Oe3miu iHIIHX
npu3Ha4YeHb [yl HelipoMepexx. Po3mi3HaBaHHs o0ci0 Ha JONOMOrY MOJIiLi,
CTBOPEHHsI OUIBII CHPOLIEHUX IHCTPYMEHTIB /IS MOJIETHICHHS PI3HUX BUJIB
JUSUTBHOCTI, aBTOMATH3AIIIs PI3HUX TPYAOBHX HPOIIECIB.

OnuH i3 crocoOiB po3mizHaTH 00pa3 — 3HAWTH KOHTYp 00’€KTa Ta OCIiJUTH
Horo BIIACTMBOCTI. 3a IMM NPHUHIMIIOM IMpanoe Meron Biona-/oHca 3
BUKOPHUCTAHHAM 03HAaK Xaapa. O3HaKu — 1i¢ HaOIp reoMeTpuyHuX (iryp i3 4opHO-
OinmuM Bi3epyHKOM, iX I Ha3MBAaIOTh MAacKW. BOHM JomoMararoTh 3HaWTH MEXi
Oyap-sKo1 popmu, HanIpHUKIIAA, 0OpUcH 00IIYYs, JiHiT OpiB, HOca abo poTa.

B pospobneHomy 3acTocyHKy Oyio MOJEpHI30BaHO MeTox 0O0poOKH
300pakeHHs, LUISIXOM 3acTOCYBaHHs rnepepoOieHoro meroxy Bioma-/[xonca 3a
JIOTIOMOT 010 O3HaK Xaapa.

B pesynprari CTBOPEHO TPOTpaMHHUM JIECKTONHHHM 3aCTOCYHOK, SKHH
00po0roe oTprMaHe 300paxkeHHsT a00 BiZICOMOTIK Ta BU3HAYAE KITBKICTh OCI0O HA
Hel 3a JI0MTOMOT0I0 Bi3yalIbHOTO BiIOOpa)XeHHsI paMKOIO.
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orjisiAi METOAIB BOPOTBBH 3 SQL-IH’EKIISIMU

SQL-in’ekmist — 1ie BPa3IHUBICTh, KA O3BOJISE MAHIMYJIIOBATH JAHUMHU 3 0a3u
JAHUX (YUTaTH, NOJaBaTH, 3MIHIOBATH, 3aIlIMCyBaTH) 3a qonomoroio MoBu SQL. Jlana
1H €Ki MOJKE TIPM3BECTH J0 BHTOKY KOH(imeHmiiHOI iHpopMmarii, BTpaTn JaHUX 200
Kpamixku rporreit. Haitoinpmr BpazmmBumu 1o Takux SQL-in’exmiit € Be03acTOCYHKH,
a TaKOJXK 1HIII MPOTpaMu, SIKi IPAIIOOTh 3 6azamu MaHuX [1].

[epma 3amoxkymenToBaHa 3rajgka npo SQL-in’exmii Oyna 3amicana B 1998 pori
nocrimarkoM Kidepoesmnekn, xeddom Doppicranom y xyprami Phrack [2]. 'V iioro
crarti [3] ommcaHo MeToX OTpUMaHHs KoH]iAeHIiHHOT iHdopMalii 3a J0moMoro
SQL-in’ekmii 3 0a3 JmaHMX He3axHWIIEHOro BeOcaiTy. [IpoOnema JUIIAETHCS
aKTyalbHOIO 1 3apa3. 3a manumu kommanii OWASP, mo 3aiimaerscs 3axucTom
Be03aCTOCYHKIB, OJIHIEI0 3 HAWMOIIMPEHIIINX aTak Ha NpOrpaMHe 3a0e3NedeHHs €
SQL-in’exmis [4]. lle miarBepmKyeThes: MPUKIAAMKA KOMIIAHIH, ski 3a3Hamu SQL-
araku: 7-Eleven (2007 pix), MySpace (2008), Equifax (2017), Vtech (2015) [2].

Hna epexruBHOTO 3axmcTy Bif SQL-iH’ €Ki ICHYIOTHP METOIW, SIKi HaBeACHI
Hwkde. OH 3 3aralbHUX METOAIB — I BUKOPHCTAHHS NTapaMeTPU30BaHUX 3allUTiB.
[NapameTpu3oBaHUii 3amuUT - 1€ 3aNMT 10 0a3u JaHWX, B SIKOMY JIaHi IepelatoThes SIK
mapaMeTpu, a He BOYIOBYIOThCS B cam 3amut. [lapamerpn 3axumaroteest Bim SQL-
iH €K1, OCKUTBKH Oyab-sikuit SQL-kox, sikuii OyB BBEICHHH B SKOCTI ITapaMeTpy, Oyze
PO3IJIAAATHCS SIK [IaHl, a He sIK YaCTHHA 3aIUTy J0 0a3u qaHux [5].

VY BuUmaaky, SIKIIO HE MOXXHA BUKOPHCTOBYBATH IapaMeTPU30BaHi 3aIliTH, TO
HaWKpaluM IMIX0A0M € 3a0e3MeueHHs HAaJeKHOTO eKpaHyBaHHS CIelialbHuX
CHMBOJIB psIKa Yy BXIIHUX TapaMerpax. EKpaHyBaHHS BXOIIB - 1€ 3aXHCHHUI
MEXaHi3M, SIKHi J103B0JIste 3armo0irti SQL-iH’ €Ki, KOJIM 3JIOBMUCHUK BUKOPUCTOBYE
crieniajbHO chopmoBanuit SQL-3amuT 3 METOI OTPUMATH HECAHKIIIOHOBAHMI JIOCTYTI
JIo 6a3u maHuX a0o0 3MIHWTH ii BMICT. Y TIpoIieci eKpaHyBaHHs BXOJIB BCi BXiIHI JaHi,
SKIMOXKYTh MICTHTH IIKiIJIMBI CHMBOJM, OyAyTh BHIO3MiHeHI. Hampuimanm, skmo
nporpaMa OTPHMYE BiJl KOPHUCTyBada HOro iM’sl, TO Iepes THM, SK BUKOPHUCTOBYBATH
fioro B SQL-3anwuTi, HEoOXiHO NpUOpaTH CrieniadbHi CUMBOJH, Taki SK OAWHApHI
JIATIKH, SIKi MOXYTh OyTH BUKOPUCTaHI JUTsl BBEJICHHS LIKIUTMBOTO KOy [5].

OmanM 3 iHCcTpyMeHTiB 3amobiranHs SQL-in’exmismu € ORM(00’€kTHO-
pemsiiiiHeBinoOpaxkeHHs/mepeTBopeHnss). ORM — 1ie iHCTpyMeHT, SIKMii KOHBEpTYy€
SQL-koMaHIM B KO MOBH IPOTpaMyBaHHS 1 HaBMaky, ofHaK BUKopucTaHHI ORMHe
POOUTH IPOTpaMHUIA TPOJTYKT aBTOMATHYHO 3axuIieHnM Bix SQL-ir ekl [5].

Merox Sanitizingin puts (caHiTH3aIlis BXOJIB) 3aCTOCOBYE MPOIEC BaTimarlii
BXiTHUX JaHUX, 100 TIEPEKOHATHUCS, IO BOHH BiAMOBIJAIOTH MOTPiIOHOMY (opmMaTy
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abo tumy nmaHux. Hampukiaz, mepeBipka Mo €JEKTPOHHOI aJpecd Ha HasBHICTh
000B’sI3KOBUX JAHUX a00 BUIAJICHHs MPOOLUTIB Ta CHMBOJIB HOBOTO PS/KA, IC BOHU
HEZ0PEYHi.

ATtaku SQL-in’ektiilie cepiio3HOrO 3arpo3oro kibepoesmeri. ToMmy 3acTocyBaHHS
MmeToniB 0opoThOM 3 SQL-iH’eKIisMH JIO3BOJIMTH MpOrpamicTaM 3poOWTH  CBIH
MPOIYKT OUThII 3aXWIIeHUM Ta edeKTuBHUM.Tpeba 3a3HAUNTH, MO0 BUKOPHUCTAHHS
SIKOTOCH JIMIIIE OJJHOTO METOAY He 3MOXKe IOBHICTIO 3aXUCTHUTH MPOTPaMHHUN IPOTYKT.
s 6ipmnoi epeKTHBHOCTI BapTO KOMOiIHYBaTH HaBEACHI METO/IH.

CIIMCOK BUKOPUCTAHOI JJITEPATYPH

1. Whatls SQL Injection? Identification & Prevention Tips [Electronic
recourse]. — Access mode : https://www.varonis.com/blog/what-is-sql-injection.

2. What is the history of SQL injections? [Electronic recourse]. — Access
mode : https://www.malwarebytes.com/sql-
injection#:~:text=The%20SQL%20injection%20exploit%20was,researcher%20and
%?20hacker%20Jeff%20Forristal.

3. The Internet Explained, Part III: The SQL Tutorial [Electronic recourse]. —
Access mode : http://phrack.org/issues/54/8. html#article

4. OWASP Top 10:2021 [Electronic recourse]. - Access mode
https://owasp.org/Top10/

5. Protecting against sqlinjection [Electronic recourse]. - Access mode :
https://www.hacksplaining.com/prevention/sql-injection.
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MOXJ/IMBOCTI HAKETY SCIPY JJIAA PO3B’A3KY
CYYACHUX MATEMATHYHHUX 3ATAY

Python — cyudacHa mOTy)XHa BHCOKOpiBHEBa KpocIIaTOpMHa MOBa
HPOrpaMyBaHHs, SKa CTA€ Bce OUIBII HOMYISIPHOIO 3aB/SIKU IIPO30POMY 1 JIOTIYHOMY
CHHTaKCHUCy Ta HasBHOCTI KpOCIUIATQOPMHHMX BHCOKOC(EKTUBHUX IaKeTiB
posumpenHs. OqauM 3 HUX € makeT SciPy. Lle makeT 3 BiJKpUTHUM BHXITHAM KOJOM,
NPU3HAYEHUH JUTsl BUPILIEHHS! HAyKOBHX Ta MaTeMaTHYHMX 3aja4. BiH noOynoBanuii
Ha 0a3i NumPy (maker mis 30epeXeHHS AaHUX MacHBIB Ta Omepallii 3 HUMH) Ta
JIO3BOJIIE KEpyBaTH NAaHUMH, a TaKOX Bi3yali3yBaTH iX 3a JIOIOMOTOI0 Pi3HHX
BHCOKOPIBHEBUX KOMaH]I.

SciPy BuxopucToByeThCAMaTEMaTHKaMy, (axiBusamu 3 Data Science, Big Data,
IITYYHOTO 1HTENIEKTY Ta aHATITUKAMH JAHUX JUIS:
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— CKJIaZIHMX MaTeMaTHYHNX PO3PaxyHKIB;

— TIPOBE/ICHHSI HAYKOBUX JOCII/KEHb, JI& MOTPIOHE BUKOPUCTAHHS MOTTHOIEHOT
MaTeMAaTHKH;

— TMOOKOro aHamily AaHMX, IHTEpHOJLSILII Ta IHIIMX METOMIB POOOTH 3
indopmariero;

— MAIIMHHOTO HABYaHHA Ta CTBOPEHHS MOJENeH IITyYHOrO IHTEIEKTY,
MPOTHO3YBAHHS Ta MO0y JOBH MOJIEIIEH;

— (opMyBaHHS JBOBHMIPHMX Ta TPHUBUMIpHHX TpadikiB, sSKi MOXKHA IIOTIM
Bi3yauri3yBatH (3a JIOTIOMOTOFO HITHX 0i0Ti0TEK).

MO>KIIMBOCTI TTAKETY PO3IOJIJICH] 32 KiJTbKOMa MOIYJISIMU a00 i IITakeTaMu, sIKi
00’emHaHi npu3HaYeHHAM. Lle mae MOXKIMBICTD I €KOHOMIi PecypciB MigKITIOUUTH
NOTPIOHY YacTHHY 3aMicTh IOBHOrO mnakery. Tak kox Oyzae edexTuBHimmM, a Horo
HaIMCAHHS — 3pYYHILINM.

Jai nepesiueHi ocHOBHI Moyt SciPy Ta MOXJIMBI Taity3i iX 3aCTOCYBaHHSL.

Knacrephuii Mosyis (scipy.cluster) MiCTHTB miaMoTyJIi:

— scipy.cluster.vq — aaroput™u Kiactepusailii, 0 KOPUCHI B Teopii iHdopMalriii,
BUSIBJICHHI II1JICH, 3B 513Ky, CTUCHCHHI JaHHX Ta 1HIIUX 00JIaCTsIX;

— scipy.cluster.hierarchy Hamae QyHKOil s iepapXidHOi Ta arjJoMepaTHBHOI
Kiactepmsanii. Voro (yHKIi BKIIOYAIOT CTBOPEHHS i€pApXidHMX KIacTepiB 3
MAaTpUIlb BiICTaHi, OOYMCIICHHA CTaTUCTHUKH KJIACTEpIB, pPO3pi3aHHA 3B’S3KIB LA
CTBOPEHHS IUTACKHX KJIACTEPIB 1 Bi3yasi3allito KIIacTepiB 3a JOTIOMOTOI0 ACHIPOTpaM.

lepapxiuna knmactepu3amisi € METOZOM aHANI3Y JAHHUX, SIKMH BUKOPHCTOBYETHCS
JUTSl TPYIyBaHHsI 00’ €KTIB B KJIACH Ha OCHOBI X TO1IOHOCTI.

Monynb KOHCTaHT (scipy.constants) wmictuth y cobOi  Oe3miu  (hi3uko-
MaTeMaTHYHUX KOHCTAHT Ta OJMHHI, SIKI BHKOPHUCTOBYIOThCS B (i3UYHMX Ta
MaTeMaTHYHHX PO3paxyHKax.

Monyns HabopiB naHuX (scipy.datasets) BUKOPHUCTOBYE Ta 3ajexuTh Bin Pooch,
nakera Python, cTBopeHoro s crpomieHHst oTpumanHs (aimiB naHux. Pooch
BHUKOPHCTOBYE IIi CXOBHIIA JUISI OTPUMAHHS BIATIOBIMHUX (ailniB HAOOpPY NAHUX I
Yac BUKIMKY (QYHKIII HA0Opy TaHUX.

Mopnyie onTrMi3aliii Ta MOIIYKY KOPEHIiB (Scipy.optimize) MiCTHTb (YHKIN I
MiHIMI3amii (a00 MakcuMizamil) IIIBOBHX (YHKIIH, MOXIHMBO 3 OOMEKEHHIMH,
PO3B’s3yBaHHS HENIHIMHKUX 33/1a4 (3 MITPUMKOIO JIOKATBHUX 1 TII00ATFHIX aJTOPUTMIB
onTuMizanii), po3B’si3yBaHHs 3a]1a4 JIHIIHOTO IporpaMyBaHHs, peaizamii JIHIHHOTO Ta
HEJIHIHHOTO METO/IB HAaWMEHIINX KBaApaTiB, MOIIyKy KOPEHS PIBHAHHS Ta ITiTOHKH
KpUBOi. 3aCTOCYBaHHS IIFOTO MOJYJIIO MOXKE OYyTH KOPHUCHHM B PI3HHX Tally3sX, TAKHX
SIK: MaIlIMHHE HABYaHHS, ONITAMI3allisi BAPOOHMYIHX TIPOIIECiB, (HiHAHCOBUI aHAITI3.

Mopnyne iHTepniomsmii (scipy.interpolate) mMicTHTh CrIaifH-(GYHKIIT Ta Kiacy,
OJHOBHMIpHI Ta 0araTOBHMIpHI KJIaCH IHTEPIOJIALii, MOJIHOMIaJIBHI 1HTEPIOIATOPH
Jlarpamka Ta Teimopa Ta o6omonkn st ¢yskmii FITPACK i DFITPACK.
[HTEpHONALIsT BUKOPUCTOBYETECS B PI3HUX Tally3siX, TAaKMX SIK: HayKa Ta IHXKEHEpis,
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kaprorpagis Ta reonesis, (iHAHCH Ta EKOHOMiKa, KOMIT'IOTepHa Tpadika, memudHa
TEXHOJIOTISl. [HTepHoMAIis € BaKIMBUM IHCTPYMEHTOM JUISl 3HAXOJUKEHHS TOYHUX
3HAaYeHb TaM, JIe HEMA€ JIOCUTh JJaHUX, 110 JIO3BOJIAE 3MEHIIIUTH NOXUOKY B 00paxyHKax
Ta aHaJIi31 JaHUX.

Ormyicanuil Tepesiik MOXKIJIMBOCTEH IMakeTy He € BHUYEpPIHHUM. BukopucraHHs
SciPye myxe kopucHHM i A8 TOTNIIMONEHOTO BHWBYEHHS MAaTEMaTHKH, 1 IUISA
MIPOBE/ICHHS CKIIAJHUAX PO3paxyHKiB. HayKkoBi mporpamu, siki BHKOPHCTOBYIOTE SciPy,
OTPUMYIOTh TIEPEBAard BiJl PO3POOKH IOAATKOBHX MOIYJIB y 0OaraTbox Himmax
MPOrpaMHOTo 3abe3nedeH s PO3POOHUKAaMHU 3 YChoro cBiTy. [Iporpamicram Ha Python
JOCTYITHE BCE, BiJ] MapajieIbHOTO IMPOrpaMyBaHHS IO BeO-TIporpam i miamporpam i
KiaciB 0a3 maHuX. Ycs [ MOTY)KHICTh JOCTYIHA Ha JONATOK /0 MaTeMaTHIHHX
6i0miotek y SciPy.

YK 004.81

Cepmiox C.M."2, ®ininnenxos J1.10.3

! kan. TexH. Hayk, no11. YHisepcutety mrary [lencinbsanis, CIIA
2 xaHj. TexH. HayK, gou. HY «3anopi3bka momiTexHika»

Scryn. rp. KHT-129 HY «3anopi3bka MOMTEXHIKa»

PO3POBKA IHTEPAKTUBHOI'O HABYAJIBHOT'O
3ACTOCYHKY «STEM LEARNING»

Mu KHMBEMO y 4Yac, KOJM HayKa i TEXHiKa PO3BHBAIOTHCSA 3 HEHMOBIPHOKO
mBuAKicTIO. [HopMariiiHi TEXHOJOTIl, INTyYHHWH IHTENEKT, POOOTOTEXHIKa Ta
0i0TEXHOJIOTIT - 1€ JaleKo He TOBHHM Iepesik Haa0aHb HayKH, siKi MM CBIZIOMO 4{
HECBIZIOMO BUKOPUCTOBYEMO KOXKEH JICHb.

B VYkpaiHi B ocTaHHI JIeKiIbKa POKIB JAy’Ke MOIIMPEeHa NPAKTHKa BIPOBAKEHHS
HapyanpHux qucimiutia «STEM» (Science, Technology, Engineering, Mathematics) B
OCBITHI IPOrpamMH BCIiX THMIB MK B Hatmiii neprxasi nocunenns poni STEM-ocBith €
OJIHUM 13 TIPIOPUTETIB MOJIEPHI3allil OCBITH, CKJIaJOBOIO YaCTHUHOIO TIOJIITHKU KpaiHU 3
TIIBUIICHHS PiBHSA KOHKYPEHTOCIIPOMOXHOCTI HAI[lOHAIBHOT eKOHOMIKH Ta PO3BUTKY
JIFOJICBKOTO KaIliTally, OJJHAM 3 OCHOBHUX (paKTOpIB IHHOBAIIMHOI HisUTBHOCTI y cepi
OCBITH, 1110 BiZINIOBiJIa€ 3aIMTaM €KOHOMIKH Ta NOTpedaM CyCIIbCTBa.

CTBOpEHHS IHTEPAaKTUBHOIO HABYAJIBLHOIO 3aCTOCYHKY, SKHH Oyze Joromaratu
nizHaBatn cBiT STEM Hayk € aKTyalbHOIO 1 JOCTaTHBO NPIOPUTETHOIO 3aJauero
CHOTOJTHI.

Jns monermenHss mporiecy BuBueHHS STEM muctumuia Oyno CTBOpEHO
3actocyHok «STEM Learning». Llinb0BOIO ayAuTOpi€l0 € yd9HI CTapmmx KiaciB
MIKI1.3aCTOCYHOK SIBJISIE COOOI0 IHTEPAKTHBHY HABYAIBHY CHCTEMY, SIKa 3 TEXHIYHOI
TOYKH 30py CKJIQIAETHCS 3 AICKIIBKOX IapiB:

— kopucTyBalbpkui iHTepdeiic (Frontend, UI);
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— BeO-cepBep 3 Oi3Hec JIorikoro Ta 6a3oro nanux (Backend);

— cuctemu 3HaHb okpemux STEM nucturmin.

KopucryBanpkuii intepdeiic - e rpagdiuyaa o00I0HKa IPOrpaMHoOi CHCTEMH, SIKa
JIa€ 3MOTy B3a€EMOJISITH 3 Helo. Y HalloMy KOHKPETHOMY BHIIAJIKY KOPUCTYBAllbKUH
iHTepdelic mpencTaBIeHUI OKPEMHMM TPOTPAMHUM 3aCTOCYHKOM, HAIMUCaHUM 3
BUKOpHCTaHHsM pymrist Unity i MoBr nporpamyBanHas C#. Bubip Takoro mporpamHOTo
CTEKy CIPHSB TOMY, III0 OyJI0 OTPHMAHO 3pYYHHIA, Ta eproHOMIUHIHN iHTepdeiic. [Ipn
MPOEKTYBaHHI 30BHIIIHHOTO BUTIIAAY Ay’kKe Oarato 3yCHiIb TaKOXK OYIIO BHTpadeHO HA
Te, mo0 3poOHTH iHTepdelc amanTHBHIM, TOOTO TaKMM, IO BUIVIIAE OIHAKOBO
NPUBAOIMBO Ha TPUCTPOSIX 3 OyIOp-fAKUMH po3MipaMH [IHUCIUeiB  (TenedoHH,
KOMIT'FOTepH, IUTAHIIETH TOIMIO). Takokx Oynma [oJaHa IIHATPUMKA JEKUJTBKOX
Jokatizairii (YKpalHChKOT Ta aHTIIIHCHKOT), 11100 Oinbine sroaeii moriu BuBuutd STEM
JMCLUILTIHK. P0o3po0neHnii 3aCTOCYHOK € abCOMOTHO KpOCILIaT(GOPMEHHUM 1 MOXe
OyTH 3aIyIleHNM y OyIb-sIKii 3py4Hii 111 KOPUCTyBaya cepe/i.

Be6-cepBep, y HallIOMy BHIIAJIKY, € CIIOITYYHOIO JIAHKOIO MK iHTepdeiicoM, 6a3oro
JIaHuX Ta cucteMamu 3HaHb 31 STEM nucumruti. Bin MicTuTh Gi3Hec JIOTIKy Mporpamy,
MpH3HAYCHY UL 3a0e3MeucHHs pOOOTH 3 KOPUCTYBauaMH Ta iX JaHUMH, 300py
CTaTUCTHKH TIPO YCIIIIHICTh YYHIB Ta iX Mii; 3amWTIB 10 0a3u JaHMX Ta 0a3u 3HAHB;
arperyBaHHS OTpUMaHOi iH(opMalli Ta TmOBepHEHHS ii 10 iHTepdeiicy KopucTyBada.
Beb-cepBep 11 30BHIMIHBOTO CBITY MPEICTABICHU SIK TIporpaMemii iHTepdetic REST
API, Ha sxuit MokHa Haacwiatd HTTP 3amiru i oTpuMyBaté BimoBimi y ¢opmari
JSON. Beb cepBep po3pobineHo 3 BukopucTaHEsM ¢petimBopky ASP.NET Core MoBu
nporpamyBanmst C#. ApxiTekTypa BeO-cepBepa MOJyJbHA 1 MPABIJILHO OPraHi30BaHa,
110 JJA€ MOXKITUBICTD JI0JJaBaTH HOBUI (DYHKIIIOHAI Y CUCTEMY JIETKO 1 IIBUJIKO.

Ha nanunit MOMEHT y Hallliii CHCTeMI Ipe/IcTaBiIeHa TUIBKH JUCHMIUTIHA « XIMisD».
ba3a 3HaHb 3 Ximii oprani3oBaHa 3 Bukopuctanusm SWI-Prolog. V miacucremi
JMCLUILTIHA «XiMisD» TakoXX HaIAIITOBaHI IMyONiYHI POYTH, TOMY MH MOXEMO
Bianpassitd HTTP 3anuTu 3 Hamoro BeO-cepBepy JI0 €T MICUCTEMH.

3apa3 3aCTOCYHOK 3HAXOIWThCS HAa CBOEMY IOYATKOBOMY €Talli: peasi30BaHO
0a3zoBUil (PYHKIIOHAT Ta JOJaHA TUIPKH OJHA IUICIHIUTIHA «XiMis». Alle aKTHBHA
Tparls Ha/l HOTo TIOKPAILEHHSM HJle KOXKEeH JIeHb.

Jns muCIMIUNHA XiMis Ha JaHWA MOMEHT OJaHO JBa OCHOBHHX PO3IILTH:
METPUYHHI aHAJ3 Ta BUBYCHHS TaONHWIN XIMIYHHX eleMeHTiB. {1 o3HaifOMIICHHS 3
MMM PO3JUIaMH TIpeJICTaBlIeHI y400Bi Marepianmu i TpeHaxep y Buxai rpu. Bei
OTpUMaHi 3HaHHSA Tpeba 3aKPINHTH 3a JOTIOMOTOI0 TecTiB. be3 mpoxokeHHs TecTa He
MOJXJIMBO OyJie NepeiiTy 0 BUBYEHHS HACTYITHOTO PO3Aiiy. Takok KOPHCTYBad MOXKeE
TIPOBOJIUTH {HTEPAKTHBHI EKCTIEPUMEHTH Y IM(POBi 1ab0opaTopii 3 peaKTUBaMHL.

Tak sik apXiTeKTypa HAIIOr0 3aCTOCYHKY BXKE 3aKJa/ieHa, TO MH MAaeMO JIyiKe
BENIUKI TPOCTOPH IS PO3BHTKY CHCTEMH 1 JOJaBaHHA HOBOTO MaTepiaiy.
BukoprcTaHHS TUIBKH Cy4aCHHX TEXHOJIOTIH Y po3po0Ili 1a€ MOXKIIMBICTE OyTH Ha yaci
1 KOpHCTyBaTucsi HaliCydacHIIMMH iH(popMaumifHUMH TexHoJyorisiMiH. MomysbHa
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apxitektypa (pO3/iIeHHs mpencTaBieHHs iH(opManii, Oi3Hec JIOTIKM, a TakoX 0a3
3HaHb 3 PI3HHUX AWCLMIUTIH) Ja€ 3MOTY JAu3aiiHepaM, IporpaMicraM Ta iHXeHepam 3i
3HaHb POOUTU BUKJIIOUHO CBOIO pOOOTY, IO Ty’Ke MPHIIBUALIYE PO3POOKY 3aCTOCYHKY
1 IOTO SIKICTB.
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HUMAN MENTAL ACTIVITY MODELING

Thinking is an essential feature of the human brain. It is the object of study of
numerous organizations in the world, and the creation of certain model that can
simulate human cognitive activity has been the goal of many scientists for a long time.

The research object of this work is the process of human thinking. The
research subject is the software that will allow modeling human thinking process.

The goal of this work is development of software that will allow modeling
the human thinking system based on p-adic trees.

P-adic metric, constructed described by Kurt Hensel, is a sequence of
numbers, which describes the distance between the ideas, which are processed by
the brain, and defines associative thinking. It has been used before [1]. According
to this model, the brain is divided into the areas of the consciousness and
subconsciousness, which are controlled by the corresponding centers (CCC and
CCS).

The information JO, which is received from the external environment by the
human analyzers, can be presented as a p-adic number. This information passes
through CCC to the set of processors of thinking n located in the CCS, after which
it is transformed into an idea-attractor J.

Ideas that have become too interesting or too forbidden throughout existence
of the individual and gaining experience by them are stored in the long-term
memory (LM) in the database of the interesting ideas (Di) and in the database of
the forbidden ideas (Df) respectively.

Therefore, the obtained solution J is sent to the working memory (WM),
specifically to the comparator (COMc), where the distance to Di and Df is
measured by formula (1) [1]:

paly) == M
m-,
where x, y — sequences of numbers with a base m > 1, k — position, which x and y
have different numbers on.
Further, the measures of interest I(J), countermeasure F(J), coherence T(J),
and the strength of the idea S(J) are calculated according to formulas (2) - (5):
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T 1+p(J.D)
FU)=— 1 3)
1+ p(J,D,)
T(J)=a*I(J)-b*F(J) )
S(J)=c*I1(J)+d*F(J), (5)

where a, b, ¢, d > 0 — are parameters of the thinking system [1].

Calculated parameters are compared to the appropriate thresholds, which are
individual for each person and can be calculated with the passing certain
psychological tests, and afterwards added to the model.

The idea is either deleted or included in the area of doubts (Od) or to the
accumulator of ideas awaiting implementation (Q) in accordance with the result of
the calculations. In addition, it can be included in the LM (Di or Df respectively),
where, in turn, can be deleted under the influence of time (formulas (6) — (8)):

It,J)=1,, (t-t)*I(J))<1,, (6)
F(t’ J) = lmem (t - tO) * F(J) < Fmem > (7)
S T) =10, (t = 1) *S(J) < S, » ®)

where Imem, Fmem, Smem — thresholds of deleting from LM, /nem(0) = 1 and /mem
decrease with the increase of ¢.

The developed software should reflect the work of the described model of
thinking, allow a user to set individual parameters with the user interface and
explore reactions and choices based on the individual characteristics of subjects.

REFERENCES
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