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3MiH TypuctuuHoro cekrtopy. Illekepa C.C., Tpau O.P. (Onecpkuil HauioHaNbHUN
TEXHOJIOTIYHHI YHIBEPCUTET)

288

Po3nia 5: Komn'ioTepHi TesilekOMyHikaliliHi Mepexki Ta TeXHOJIOTi1

291

1. Review of research on the influence of mobile learning technologies on the development of
oral speech when studying foreign languages. Ismailova R., Kistaudaev SH.N. (Turan
University, Almaty, Republic of Kazakhstan)

291

2. Webrtc: a revolution in browser communication. Ismailova R., Umirdekov K. (Turan
University, Almaty, Republic of Kazakhstan)

292

3. Use of hog descriptor in classification of remote sensing images. Rybnytskyi M., Kryvenko S.,
Lukin V., Shulga I. (National Aerospace University — "Kharkiv Aviation Institute™)

294

4. BusBieHHs atak Ha mnportokon Oesneku WPA3 y mepexax crangapty IEEE 802. 11 3a
nonomoroto curHaryp. banax P.I., Ilicko3y6 A.3. (Haumionanehuii yniBepcuteT "JIbBiBChbKa
noJiTexHika"

296

5. CtaH 1 NepcreKTHBH PO3BUTKY KOMIT'FOTEPHUX TEJICKOMYHIKAIIMHUX MepeX Ta TEXHOJIOTIH.
banpopina JI.M., HdpyxuH l. €. (YkpaiHcbkuil 1ep:kaBHUN YHIBEPCUTET HAYKHU 1 TEXHOJIOT1H)

298

6. Ponp TexHiuHOro nmuchbMeHHuKa B JokymeHTiBaHHI API. Borymnwkuit [I.B., 'opbosa O.B.
(YxpaiHCcbKuil 1ep>KaBHUN YHIBEPCUTET HAYKU 1 TEXHOJIOT1H)

300

7. EBomtontis mepexi [nrepHer: Bin [Pv4 mo IPv6. Buxpuct O.B. (XapkiBcbkuil HalliOHaJIbHUN
YHIBEPCUTET PAI10EIEKTPOHIKH)

301

8. Beb-cepaic st (pinancepiB: aHATITUUHUIN OrJIsi, GYHKILIOHAT Ta cTpykTypa. [lepkau T.M.,
Hmutpenko T.A., [dmutpenko Awnzapid .O. (Hamionansuuit yHiBepcuter «llonraBcbka
noJitexHika iMmeHi FOpis KonapaTioka)

303

9. OcHoBM MeTOAy ONTHUMI3allii EHEProcrnokuBaHHS 1H(pacTpykTypu Jlarta-ieHTpiB 13
BUKOpUCTaHHAM BipTyanbHux MamuH. Kapuan A.P., Jlucenko C.M. (XMenbHUIIBKHUI
HaI[lOHAJIbHUN YHIBEPCUTET)

305
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10. Peamizamisi pe3epByBaHHs iHTepHeT-3'eqHanHs Ha ocHOBI ROUTEROS. Kyninos €.0. 307
(XapkiBChKMI HaIIOHATLHUN aBTOMOOIBHO-TOPOKHIN YHIBEPCUTET)
11. TexHomoris BipTyaJdbHOI peaNbHICTI: B3aeMoxis 3 KopuctyBadem. Kymuk FO.-M. P. 309
(Hamionanpauii yHiBepcuteT “JIbBiBChKa MOJIITEXHIKA”)
12. MopentoBanHsa (PYHKITIOHAIBHOI HAIIMHOCTI MEpeXi 3B'SI3KYy 3 BCTAHOBJICHHSM 3'€THAHHSI. 311
Heno O.J1., bocenko 1. C. (Onecbkuii HallioHAJIbHUI TEXHOJOTIYHUN YHIBEPCUTET)
13. PamkyBaHHS BY3JiB KOMYyTallii Ta KaHaJIiB 3B’sA3Ky TIPH MOJCIIOBAaHHI MEpPEeK
iHpokomynikanid. HenoB O.JI., Munenko A.B. (Onmecpkuii HamioHanbHUHM TexHosoriyHMd | 313
YHIBEPCHUTET)
14. JlekoMmo3uIliss Mepexi Ha MIAMHOXHWHI NUIAXiB oOMiHy iH(popmamiero. Henos O.JL., 315
Xonogusaxk M.K. (Onecbkuii HallioOHAIbHUN TEXHOJOTIYHUN YHIBEPCUTET)
15. Icropis PBR mpouenypuux tekctyp Ta ix 6a3oi nmpunimmu. [Iporacos /I. 0., Caxaposa 317
C.B. (Onecbkuii HaIllOHATBPHUN TEXHOJIOTIYHUHN YHIBEPCHUTET)
16. BukopucTaHHsI CydacCHHX ONTHYHHMX TEXHOJIOTIH Yy TEIEKOMYHIKaliiHIX Mepekax. Prubanos 318
A.B., Pubanor b.0. (Onechkuii HallioOHAIbHUN TEXHOJOTIYHHHA YHIBEPCUTET)
17. CrekoBa Ta peecTpoBa apxirtekrypa BipryanbHoi MamumHu. CnymiHa H.B. (Opecbkuit 320
HAI[lOHAJILHUHM TEXHOJIOTIYHUI YHIBEPCUTET)
18. Inrerpanis SOFTWARE-DEFINED networks Ta xmMapHHX TeXHONOTiH as e(heKTUBHOTO
yIpaBIiHHSA MepekaMu MaiOyTHRoro. [1ladbpo M.IO. (Onechkuii HaliOHATBEHUHN TeXHOJIOTIUHUH | 321
YHIBEPCHUTET)
19. MynbTupiBHEBa MOJEIH JAHUX IOAO KiOepOe3lnmekn KpUTHYHHX I1H(PACTPYKTYP:
aZMiHICTpaTUBHO-TIpaBoBe peryntoBanHs. [lIkitoB A.A. (Biakputuii MmixkHapoauuii yHiBepcuter | 322
poseuTKy moauan «YKPATHA»)
20. Meton Ta mporpaMHO-TexHi4HI 3acoOu ontumizanii loT iHppacTykTypu 13 3acTOCyBaHHSIM 304
KoH1enuii Tymanaux oouncnens. ynpuk A.O. (XmenpHunbkuii Hartionansauii YHiBepcuTeT)
21. 3acrocyBaHHA XMapHHX cepBiciB B HadTora3omiii ramysi. FOpunmun O.B. (Ynopasninus
HadTonpomucinoBoro cepsicy IIAT, Ykpuadra”), IOpunmmun B.M. (IBano-®pankiBcekuii | 326
HaI[lOHAJILHUHN TeXHIYHUH yHIBEpcUTET HAQTH 1 razy)

Po3nin 6: IllTyunnii iHTe1eKT i aBTOMaTH3allis pOOOTOTEXHIYHMX CHCTEM 328
1. Emotional words uttered in exceptional circumstances. Borozan O. (Technical University of 398
Moldova )
2. Pattern recognition in image sets using convolutional neural networks. Myshkovskyi Y.I. 330
(Lviv Polytechnic National University)
3. Use of Uavs and Ugvs in swarm systems and their interaction. Rabiichuk I., Fechan A. 332
(Hamionansauii yHiBepcuteT "JIbBiBChbKa MOJiTEXHIKA'")
4. IIty4ynuii iHTeNneKT Ak epeKTUBHUMN 3aci0 JUIs aHa3y BUMOT 10 IPOIPaMHOTr0 3a0€3MeYEeHHS. 34
bensen O.1. ([epxaBHuil 610TE€XHOJIOTTYHUHI YHIBEPCHUTET)
5. 3acTocyBaHHsI HEHPOHHUX Mepexk A0 Kiacudikarii 300paxens. bnaxko M.O. (HITpoBChKUiA 336
HallioHaJIbHUH yHiBepcuTeT iM. Onecs I'oHuapa)
6. Ilporpama s aBTOMaTHYHOTO BHUSBJICHHS (EHKOBHX HOBHH Yy COLIATBHHAX Mepexax 337
Bonocenko B.®., Uexmectpyk P.YO. (BinHuIbKMI HalllOHATbHUN TEXHIYHUI YHIBEpCUTET)
7. Ponp MmITY4HOrO I1HTENEKTY B MapKeTHMHroBid AisuibHOCTI. ['apHa V.1O., Imnsmenko C.M. 338
(HamionanpHui TexHIYHUHN yHiBepcUTeT "XapKiBChKUH MOMITEXHIYHUN THCTUTYT" )
8. IHTerparis MTYYHOrO 1HTENEKTY B MyapTuMeminuii nu3aiiH. ['punait C. 1. (KuiBcbkuit 339
HaI[lOHAIBHUHN YHIBEpCUTET TEXHOJIOTIH Ta Tn3aiiHy)
9. Indopmamiiina cucrema Oesneku po3zymHoro Oymunky. [yiima O.I'., Uepuenko O.C., 341
Owmennncrka H. B. (TaBpiiicbkuil HartioHanbHUHN yHiBepcuTeT iMeHi B. 1. Bepaaacbekoro)
10. TIlpoGremMu JOBrOCTPOKOBOIO HaBYaHHA HEWpoHHMX Mepex. €srtymenko O.C.,
3akoBopotHuit O. 0. (HamioHampHMI TEXHIYHHMI YHIBEPCHTET «XapKiBCHKUH TomiTexHiuyHWA | 343
THCTUTYT»)
11. InTenexTyanbHl CHUCTEMHU SIK YHIBepcalbHICTh BeTepuHapii. Kmait A., YaiikoBcbka K., 344
Hansrina O. (Ogecbkuii Jlep>kaBHuil ArpapHuil YHIBEepCHUTET)

12



Mamepianu xongepenuii «Cmam, 00cazHeHHs ma nepcneKmueu iHgopmauiiinux cucmem i MmexHo102ii»

12. JlocnmimKeHHsT alropuTMIB MAIIMHHOTO HAaBYaHHS MJI aBTOMATH3alii POOOTOTEXHIYHUX
cucteM y 3anavax Hairamii. XXynekoBcekuit O.0., Boxmsnin I'.4., (JHITpOBChKUIA nepkaBHUN
texHiuHui yHiBepcuteT), XKynbkoBebka L1 (University of Customs and Finance)

346

13. Jlomatok i aHamizy Ta kiacu@ikamii My3MUHUX >XaHPIB Ha OCHOBI ayJiO3amuciB 3
BHKOPHUCTAHHIM aJTOPUTMIB MalIuHHOTO HaB4aHHS. [BaHuenko A.B., Uexmectpyk P.I1O.
(BinHUIBbKMI HAIIIOHATLHUY TEXHIYHUIA YHIBEPCUTET)

347

14. IlpakTryH1 3acTOCYBaHHs IHTErpaIlii MTYYHOTO 1HTEJIEKTY B mporec ocBiTu. Kamiton A.M.,
Imagxuit C.C., Ilpopok M.IO. (Hamionanpamii yHiBepcuteT «llonraBchka MOJITEXHIKA IMEHI
Opis Konaparrokay)

348

15. BIUIA — innoBaniitauii Tpenn po3BiTky DER BAUER. Kixait C.C. (Onecbkuii [lepxaBauii
ArpapHuii YHIBEPCHUTET)

350

16. JocnimkeHHs BIUIMBY MPO(DITAKTHUHUX 33aXOIB HAa PIBEHb 3aXBOPIOBAHOCTI 3a JIOTIOMOTOIO
mTydyHux HedpoHHux Mepex. Koszyo J[.C., MenpaukoB O.}O. (lonbOacbka naeprkaBHA
MalIMHOOY/IBHA aKaeMis)

351

17. IlporHo3yBaHHs €(GEKTHBHOCTI MPOCYBAaHHS CAaWTy 3a JIONMOMOTOI0 INITYYHHX HEUPOHHUX
mepex. Kpusingenko J.P., MensnukoB O.1O0.  ([lonbacbka nepkaBHa MalmIMHOOYAiIBHA
aKaseMis)

353

18. Iocunenns kibepOe3neKy Yepe3 MTYIHNUH IHTEIEKT: MOKIMBOCTI, BUKITUKHU Ta MEPCICKTHBH.
Kynnesaupka C.B., Maptuniok I'.B. (Mapiynonbchkuii fep»aBHUN YHIBEPCUTET)

355

19. Bukopucranus mrydHoro iHTenekty as po3Butky CRM-cucrem. Kypunex A.C., Kamiton
A.M. (Hanionaneuuii yniBepcuteT "lIlontaBchka nonitexuika imeni FOpis Konngpatroka")

357

20. Cnoci0 miaBHIIEHHS €QEeKTUBHOCTI Mojeneil mTy4dHoro iHtenekty. JlakrionoB O.L
(Hamionaneawmii yaiBepcutet "[lonraBcbka nmomitexHika imeHi FOpis Konaparioka™)

358

21. IlpakTHuHe 3aCTOCYBaHHS OE3MUIOTHUX JITATLHUX anapartiB A CKUAYy 00'€KTiB B YKpaiHi.
Mareposcekuii J|.B. (Hamionanenuii yaiBepcuret "JIbBiBChbKa momiTexHika')

359

22. BukopucTaHHs IaTepHY MPOSKTYBaHHS KOMaH/Ia MPH PO3pOOII IPOrpaMHOro 3a0e3CUCHHS
Ui KepyBaHHS MOOUTBHHM poOoroM. MockBa B.B., VYmkapenko O.0. (HamioHaibHui
yHIBEpCUTET KopabiebyayBanHs iM. aaMm. MakapoBa)

361

23. CTBOpeHHS Ta ONTHMI3allisi MOAETIl HEWPOHHOI MEpeXi JJIsl aBTOMAaTUYHOTO PO3ITi3HABaHHS
JOpPOKHIX 3HaKiB Ha 300paxkeHHsx. Hazapuyk Bb.I'., Mopo3 I. Il. (PiBHeHCbKUil nep:kaBHUN
IryMaHITapHUM YHIBEPCUTET)

363

24. Al In logistics and supply chain automation. Hewaii J[.JI. (HamioHansHuii yHiBEpCUTET
«JIbBIBCHbKA MOJITEXHIKA)

365

25. Research of deep learning technology for building recognition. ITogopoxusk A.O., Lolenko
A. (HauionanpHuii TexH1YHUM yHIBepcUTeT " XapKiBCbKUM MOJIITEXHIYHUN THCTUTYT")

366

26. KibGep(iznuHa cucreMa MOHITOPUHTY MIKPOKIJIIMAaTy BUPOOHMUYUX MPUMIIEHb 3 ¢ YHKIIIEO
nucTtaHiiiaoro Koutpouo . [Toramuik M.O. (XMeTpHUIIBKUI HAI[IOHAIBHUM YHIBEPCUTET )

367

27. OcobmuBocti TpanchepHoi wmogmem Bidirectional Encoder Representations From
Transformers. IIpouyxan /I.B. (XapkiBcbKuil HalllOHAIbHUHN YHIBEPCUTET PAiOETEKTPOHIKH)

368

28. Metox Ta cuCTeMa HEHWPOMEPEKEBOTO BiIOOpaKEHHS TEKCTOBHUX ITOCIIOBHOCTEH.
[Tmennuko O.C. (XMenbHUIIbKUN HAI[IOHATBHUI YHIBEPCUTET )

369

29. Anani3 Ta MPOTHO3YBaHHS aBapifHOCTI HA TPAHCHOPTI 3a JOMOMOTOK HEHPOHHOT MEpexi.
CutnikoB B.C., JlaBpyxin B.B., Xepebkin C.€., bocoscbkuii B.O., BoiitoB B.M.
(Hamionanbuuii yaiBepcuret "Onecbka noJiiTexHika'")

370

30. CucreMu MNEpBUHHOTO I1HAMKYBAaHHS NapaMeTpiB 30epiraHHs BUPOOHWYMX 3aJHILKIB.
Cropoxyk JI.1. (YkpaiHcbka akaneMist IpyKapCcTBa)

372

31. MopiBHsnbHUN aHaMi3 epeKTHUBHOCTI apxiTekTyp Resnet-101 Ta Resnext-101 B 3amauax
MeanuHoi  giarHoctukd. [lpouyxan JI.B. (XapkiBcpkuii HallOHAJIbHUNH  YHIBEPCUTET
PaslioeNIeKTPOHIKH)

375

32. JlocmiKeHHST METOJMIB PO3Ii3HABaHHS TOMIKO/DKEHHS HA36MHUX TPAHCHOPTHHX 3ac00iB.
Tenimescekuit I1.A. (HamionansHuil yHiBepcUTET «JIbBIBChKA MOJITEXHIKA)

376

33. [nTepakTHBHI TEXHOJIOTIi HA OCHOBI BEIMKUX MOBHUX Mojeneil. YepnsBcbkuii P.A., KpaitHuk

378
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S1.M. (HopHoMOpchKHii HalllOHATBHUIN yHiBepcuTeT iM. Ilerpa Mormim)
34. InTerpamis MalIMHHOTO HaBYaHHS y Oi3HeC-TIpoOIlecH: aBTOMAaTH3alis Ta e(EeKTUBHICTb. 379
Tomamescrkuit O.M. (Hamionansuuii yHiBepcuTET «JIbBIBChKA MOJTITEXHIKAY)
35. 3acTocyBaHHS T€HEPAaTHMBHOTO IITYYHOTO 1HTEJEKTY JUIi CTBOPEHHS TEKCTyp. UiKMEHBHOB 381
C.C., Xykosenpka C.JI. (OnechKkuii HalliOHATLHUN TEXHOJOTIYHUN YHIBEPCUTET)
Po3zaia 7: Komn'wortepni irpu i WEB-nu3aiin 383

1. Application of MYSQL database in Web programming. Blagojce Najdovski (Faculty of 383
Biotechnical Sciences)
2. Jluzaiin iHTepdeiicy B yCHIITHUX MOOUIBHHMX J0JaTKaxX: aHai3 TEHICHIIA Ta CTpaTerii.
Anexceenko K.B., Antonenko C.B. (/lnimpoBchbkuii HamioHanbHui yHiBepcuteT iMmeHi O. | 386
I"'onuapa)
3. OcuoBui mnpuHmunu WEB-guzaiiny. bukoBa I1.O., Csunuyk O.B., bangypka O.L
(HamionanpHMI TeXHIYHUN yHiBepcuTeT YKpainum «KHWiBCHKHI TOMITEXHIYHUN 1HCTUTYT iMeHi | 388
Iropst CikopcbKOT0»)
4. TlpoekTyBaHHS SKICHOTO Ta 3pYyYHOro au3aiiHy iHTepdeicy B KOMIT IOTEpHIM Tpi. boBKyH 399
M.®. ([IninpoBchkuii HalliOHATBHUIA yHiIBepcuTeT iMeHi Onecst ['onyapa)
5. Po3poOka IHTErpoBaHOTO OHJAWH-TIOPTATY JUIS ODKCHINB 3 TIEPCOHATI30BAHUMU
pexomenaanismu. borauyk J[.B., Uexmectpyk P.IO. (BinHuubkuii HamioHanbHud TexHiuHuil | 391
YHIBEpCHUTET)
6. CtBopenns irposoro 3D mepconaxy. bocenko JI.C. (Onecpkuii  HarioOHaTBHHIMA 392
TEXHOJIOTIYHHI YHIBEPCUTET)
7. Esomromis KOMIT'FOTEPHOTO 3opy. Boasaunpkuit B.M., IOckoBuu-KykoBcbka B.L
(IlpuBaTtHuii BUmMH HaBYANBHUK 3akian "MiKHApOIHUMA CKOHOMIKO-TyMaHiTapHui | 393
yHiBepcuTeT iMeHi akasneMmika Crenana Jlem'sHuyka", M. PiBHe)
8. JlimiiiHe mporpamyBaHHS B CHCTEMI yIpaBlIiHHSA pecypcamu B irpax. [amenes /[I.1O. 396
(Onecpkuii HalliOHAJILHUN TEXHOJIOTTYHUN YHIBEPCUTET)
9. OcuoBui Timu UX/Ui nuzaiiny B komm 'torepHux irpax. [Jopom P.O. (OKutomupcekuii 397
JepkaBHUM yHiBepcuTeT iMeHi IBana dpanka)
10. IaTepakTHBHI irpu B HaBUanbHOMY mpoteci. 3axapuyk €.M., Ceunuyk O.B., bangypka O.L
(Hamionansauit TexHiYHUM yHiBepcuTeT YKpaiHn «KuiBcbkuif mojiTexHIUHUM 1HCTUTYT iMeHi | 399
Iropst CikopchbKOTO»)
11. Anami3z HoBoBBeneHb irpoBoro pymis Unreal Engine 5 mopiBasHo 3 Unreal Engine 4. 400
KowmiccapoB B.P. (KuiBcbkuil HanioHanbHUM yHiBepcuTeT iMeHi Tapaca [lleBuenka)
12. locnimxenHs npoOieM nepeHocy moaeni 3 3D-pexaktopa B irposuii pyuriii. Kpucans 1.C., 402
Kyxosenpka C.JI. (Onecbkuii HalliOHAILHUN TEXHOJIOTIYHUHN YHIBEPCHUTET)
13. Yu aificHO KOMIT'IOTEpHI IrpHU HECYTh 3arpo3y moactBy?. Kpyukoscskuit M.C. (YHiBepcurer 403
MHUTHOI CIIpaBH Ta (iHAHCIB)
14. IlpoextyBaHHs 1HTepdeiicy oHNaliH Bepcii HacTUIbHOI Tpu «MoHomoumis». JIeBkiBebkuil A.IL. 405
(K1Y imeni IBana ®@panka)
15. EBomrouiiine MoxentoBaHHs y Biaeoirpax. Jlenaprouu B.I'. (HaumioHanbHMI TeXHIYHUN 407
YHIBEPCHUTET «XapKiBChbKHUH MOJMITEXHIYHUNA THCTUTYT»)
16. TIpo 3actocyBaHHs TeoMeTpudHOro MonemoBanHs y CAD-cucremax Ta Iu3aliHi. 408
Jlomogues I1.b., boiinioBa O.C. (Onecpkuii HalllOHATBLHUNA TEXHOJOTIYHUHN YHIBEPCUTET)
17. JocnimxeHnHs ocobauBocTel kibepOe3nekn KoM oTepHux irop. Menemko €.B., Bapuenko 409
I.B. (LleHTpanbHOYKpaiHCHKUI HAllIOHAJTbHUN TEXHIYHUHN YHIBEPCHUTET)
18. IHcTpyMeHTH [JIsi CTBOPEHHS IrPOBOTO IITYYHOIO IHTENEKTY B PI3HUX ITPOBUX PYIIIAX .
Menemko €.B., Bapuenko [.B. (LleHTpanbHOyKpaiHChKUN HamioHaNbHUM TexHiuyHHH | 411
YHIBEPCUTET)
19. Leveraging tokens as marketing instrument in WEB3 Gaming. Ostapenko K. O. National

. 2 . . o 413
Technical University "Kharkiv Polytechnic Institute
20. Po3poOka gu3aiiHy BeO-3acTocyHKy 3acobamm React Bootstrap. Tlomimyk [1.A. 414
(Hamionanpawmii YHiBepcuret "Onecrka [lomitexnika")
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21. OcHOBHI BUMOTH A NOOYIOBH MPOrPAaMHHUX CHUCTEM KOMII'IOTE€pHOI rpadiku. PomaHiok 416
O.H., 3aBanbaiok €.K. (BiHHUIbKYI HallIOHATLHUN TEXHIYHUN YHIBEPCUTET)
22. Micre 1 posib KOMIT IOTepHOI Ipadiku B mporiecax cydacHocTi. Pocrorpka A.M. (Onechkuii 418
Jep>KaBHUI arpapHUil YHIBEPCUTET)
23. IcTopis pO3BUTKY IHCTPYMEHTIB JJIsi PO3POOKHU BiJICOITOp 3 BUKOPUCTAHHSAM ITPOBOTO PYIIis 420
Source. Cumaka O.C. (KuiBcbkuii HamioHasIbHUH yHiBepeuTeT iMeHi Tapaca [lleBuenka)
24. JlochimKeHHsT CTPATETiuHOi TPU peajbHOTO 4acy 3 HelpoHHO Mmepexero. CutHikoB B.C.,
MinakoB 0.0., [inenko O.B., Monogoxen .M., Kammnenko J[.O. (Hamionanbhmii | 422
yHiBepcuteT "OechKka momTexHika')
25. Kowmm'torepHi irpu Ta BeO-IM3aifH: 3IHTTA TEXHOJOTIH y cBiTi pospar. Xmapa /[.0., 423
[unakaproBa B.A. (YHIBepcUTET MUTHOT CipaBH Ta (PiHAHCIB )
26. Bukopucranss irposoro pymis Unity s moOyaoBu KiHemarorpadiyHOro mpocTopy Ta
nepeBard BUKopucTaHHS Ha puHKy. [llamoBan B.B. (KwuiBchkuii HamioHansHUW yHiBepcuteT | 425
imeni Tapaca llleBuenka)
27. ®opmyBaHHsA MalOyTHROTO peHAepuHTy B Unity Yepe3 BIpPOBADKEHHS TEPEIOBUX
T.CXHOJIOFif/'I, BJIOCKOHAJICHHS TIPOLECIB Ta BIUIUB Ha Bi3yallbHY SIK‘iCTB Ta iMepanHiCTb 427
BipTyansHuX cepenonuil. [llanosan B.B., Cumaka O.C. (KuiBchkuii HallioHaIbHUN YHIBEPCUTET
imeni Tapaca llleBuenka)
28. JleHIUHT Ha OCHOBI IHTETPOBAHOTO MIAXOAY VI YCHIIIHOTO MpocyBaHHs caiTy. llleBrioBa 429
H.B., Cemenrok P.B. (PiBHEeHCBKMIA lepKaBHUN TyMaHITapHUH YHIBEPCUTET)
29. Po3po6ka rpu "Forgotten Thoroughfare". IlleBuenko 1.O. (HamioHaJbHUN aepOKOCMIYHUN 431
yHiBepcuteT iM. M.€. XKykoBcbKkoro)
30. BrpoBamkenns mexanik XOPPOPy B kyninapny rpy. lllecronanos C.B., A3zatxano A.A., 431
Penano JI.C. (Onecbkuil HalliOHATbHUIA TEXHOJIOTTYHUN YHIBEPCUTET)
31. JociimkeHHs KIIFOYOBUX 0COOIMBOCTEH icTopuynux irop xanpy «RPGy. lllecromanos C.B., 434
Bypuxkin I.C., Koctiok I.C. (Onechkuii HaIliOHaIbHUM TEXHOJIOTIYHHUI YHIBEPCUTET)
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V]IK 004.42

KPOC-IIJTIAT®OPMHI PILHEHHA PO3POBKU MOBIVIBHUX 3ACTOCYHKIB
JISIIIYK T.I'., (taras.liashuk@rshu.edu.ua), IITPOJIb T.C. (tetiana.shrol@rshu.edu.ua)
PiBHeHCBHKUI 1ep)KaBHUM T'YMaHITApHUIA YHIBEPCUTET

Peghepam: poszensnymo ocnoeni kpoc-niamgpopmui incmpymenmu po3pooku MoOiIbHUX 000AMKIG.
Ilokazano nepesazu ma HeOONIKU OAHUX MEXHONLO2IU Ma chepu iXx BUKOPUCMAHHSL.
Knrouosi crosa: mobinbHi npucmpoi, ppetiimeopx, Kpoc-niamgopmuicme.

CyuacHe CYCHIIBCTBO XapaKTepPH3YEThCA MLIUTKOBUTOIO LU(pOBi3alielo B ycix cdepax #Horo
TSTTBHOCTI. SIK €BOJIFOINIS BCE MOYMHAIOCS 13 3BHYAMHHMX TPAH3UCTOPHUX 301pOK, SIKI € HEOAMIHHOIO
YaCTUHOI0 CYYacHOI eJeKTPOHHO-oOuncioBanbHoi Mamuau (EOM). Taka TexXHOJIOTiS CHOYaTKy
BUKOPHCTOBYBAJIACsl JIMIIIE B HAYKOBO-JOCIHIIHHIBKHX IIEHTpaxX, NpOT€ B MOJAIBIIOMY, MO Mipi Il
PO3BUTKY Ta 3JICIIEBICHHS BUPOOHHWIITBA, 3HAWIIIA CBOE 3aCTOCYBaHHS IPAKTHYHO CKpi3b. Tak,
KOMIT FOTEpH BHUKOPHUCTOBYIOTHCS aOCOJIOTHO Yy BCiX cdepax MNpoMHUCIOBOCTI, Oyab TO Yy BHUIJIAL
KEepYIOUHX MPUCTPOIB (HAmp. orepaTopHi MUGPOBI CTiKiKK) a00 X y SIKOCTI BUKOHABYMX MPHUCTPOIB (HArp.
pizHOMaHITHI poboTH). OkpimM npomuciaoBocti, EOM 3Haliliuii cBO€ 3aCTOCYBaHHS 1 B OCOOMCTUX LIJISAX
moaunan (Hamp. nepconanbHi kKomm torepu (I1K) ta mob6inpHI mpuctpoi. Cepen MOOUTBHUX MPHUCTPOIB
MOJKHA BHJIUTMTH TaKi SIK CTAPT-TOJUHHUKH, TUTAHIIETH, cMapT(OpH TOIIO. 3 JOMOMOTOK HHX, i1 BIIACHHK
orpumye noctyn 10 mepexxi GSM, GPS, 10T Ta 6araro iHmmx. BHachiok nboro, akTyaJbHUX MOCTAE
MUTaHHS CTOCOBHO PO3pOOKH AKICHOTO MporpamMHoro 3ade3nedeHns (I13) ans MoOimpHUX MPUCTPOTB.

Cepen Android-dpeiiMBOpKiB MOKHA BUIUIMTH HACTYITHI:

. Flutter. J[lanuii ¢peiimBopk wmae Bigkputuii kon (Open-source, BSD License) i
BUKOPUCTOBYETHCSI B SIKOCTI KpOC-TUIaTGOPMHOrO pimeHHs. J[omaTky HamucaHi 3 JTOTIOMOTOK TaKOro
(bpeliMBOpPKY MOBHICTIO KOMITUTIOIOTHCSI B HATUBHUHM KO, 3a0€3Me4yl0Yr MIBHIKI 1 KpacHBI MPOrpamH.
XapakTepu3yeTbCsl BEJIMKUM BHOOPOM  CIIEMCHTIB
iHTepdeiicy kopucryBauda, BimKeTiB s Android

(Material Design UI) Ta 10S (Cupertino UI).

®peiimBopk miarpumyetbest Android Studio, VS Code,

IntelliJ] IDEA, mo poOuth iioro e OuIbII F‘ utte r
npuBabauBuM 3 00Ky Android-po3poOHukiB. B sikocTi

MOBH IIpOTrpamMmyBaHHs BUKOpHUCTOBYeThes Dart;

J Xamarin. Kpoc-mnardgopmaa TEXHOJOTIS,
o 3abe3nedyye po3poOKy MOMATKIB Jisi MOOUIBHHX
npuctpoiB. [Iporpamu nuirytscst Ha MoBi C#, a sk
6azose IDE BukopuctoByerses Visual Studio, o [
pobouTh  gaHudl  QpeMBOpPK  OCUTH  Taku

MONYJIIPHUM Cepell «MOOLTBHUX» PO3POOHMKIB. al I la rI n

@peiiMBOpPK Ma€ BIIKPUTUN BUXIAHUH KOJ Ta €

oeskomroBHuM (Open-source, MIT):

J React Native. ®peiiMBopk  sIBISIETBCS ~ KpOC-
wiatrpopMHUM 3 BiAKpUTHUM KoaoMm (Open-source, MIT) i
JI03BOJIsI€ PO3POOIATH MOOUIBHI MPOTPaMHU, SIK1 HE BIJIPI3HAIOTHCS
BiJl HAaTMBHHUX, IO BHKOpPHCTOBYIOTh Java, Kotlin, Swift a6o
Objective C. Ilpunmunu pobGotu React Native mnpakTudHO
imeHTHYHi React, 3a BuHSTKOM TOro, mo React Native He
Bukopuctoye DOM uepe3 Virtual DOM. Komnonentu React
OOrOpTarOTh ICHYIOUMHA HATUBHUW KOJ 1 B3aEMOJIIOTH 13
HatuBHUMH APl uepe3 nexmapaTWBHY Mmapagurmy iHTepdeincy

React 1 JavaScript: Rea Ct N atl Ve

o Android Native. Texnosoris mae minensiro Open-
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source. J{o3Bomsie moOyyBaTH HAWIIBU/II 1 HAUIPOIYKTUBHI JOAATKH,

OCKIJTbKH BHUKOPHCTOBYe MOBHU TmporpamyBaHHsi C/C++. Sk 0GazoBuit

komnoneHt, BukopucroBye NDK (Native Development Kit), sxwuit

3a3BMYaii BHUKOPUCTOBYEThCS B moeanandHi 3 SDK  (SoftWare

Development Kit), ockiibku OCTaHHIN MiATPUMY€E BEIHMKY KiJIbKICTh

0i0mioTek Ta (peHMBOpKIB (HAmp. KEpyBaHHSAM JIUCIUICEM Ta

iHTepdeiicom kopucryBaua), siki B NDK st po3poOHHKa mpocTo

HAIPOCTO  HEMae€  JONUIBHOCTI  mepenucyBatH. [lpu  11bOMY, P
HEMAJIOBAXUTUBUM (DAKTOPOM SIBIISIETHCS BIAKpHUTOI Jinen3ii mius NDK, a n d rOI d
pobJIsIun 11 MMPOKOOOTrOBOPIOBaHOIO TexHOoJoTie s NDK-crisibHOTH

B rnoOanpHii Mepexi. Jlanuii (QpeiiMBOpPK BHKOPHUCTOBYETHCS B

OCHOBHOMY B SIKOCTI HAIMCaHHS IIOJIATKiB, JI¢ MPOJIYKTUBHICTH BIJIrpa€e KIIIOYOBY pOJb, 30KpeMa B
po3podi irp (Android Game SDK):

TakuM YMHOM, BHUKOpPUCTAaHHS (PPEUMBOPKIB I pO3pOOKHM MOOUTBHHUX 3aCTOCYHKIB JI03BOJISIE
3HAYHO CIPOCTUTH JaHWH Tporec ais po3pobHukiB Takoro I13. Ile B mepiry mposiBIsiETbCS B HUBIII
JIOJTATKOBUX PIIICHB, K1 HATAIOTh Taki (PPEHMBOPKH, TOJIOBHHUM 3 SIKUX SBISE€THCS KPOC-TIATPOPMHICTb.
Bci BoHM MaroTh CBOI IepeBaru Ta HeoJiKH, IPOTe PO3YMHUHN MiAXiA 10 3aCTOCYBAHHS iX B Tii UM 1HIIIH
cdepi poOUTh X MOTYKHUM IHCTPYMEHTOM po3poOHHKa MoOiIbHOTO [13.

YIK 004.652.8

INPOEKTYBAHHS BA3U JAHUX BEB-1IOJATKY AJIsI BUBYEHHSA AUCIHUIIJIIHHA
«YUCEJIBHI METOAN»
MAWJIIKOB I.M. (ilyamaydikov@gmail.com)
KOPHI€HKO I0.K. (yurikkorn@gmail.com)
OpecbKuii HAIlIOHATBLHUIN TEXHOJIOTTYHUN YHIBEPCUTET

Ilpedcmasnena poboma npucesuyemvcs npoekmy8anuio 6azu OaHux Ol HABYANbHOL npozpamu 3
sugueHHs oucyuniinu « Yucenovni memoouy. B pobomi nokasano akmyanibHicms 0aH020 00Cai0NceHHs. B
saxkocmi 6a3u danux oopano MySQL ma 6yno euznaueno mabnuyi, 3 akux 6yde ckiaoamucs 6a3a OaHux
6e0-0ooamky. B pezynemami 6yno npeocmasneno ER-Oiacpamy, sika ioobpasicac mabnuyi ma 38’°s3xu
MIDIC HUMU.

AKTyanpHICTh POOOTH TOJNSTae B HEOOXITHOCTI pO3pOOKM 0a3u AaHuX s BeO-T0JaTky, siKa
JI03BOJIUTH €(PEKTUBHO BUBYATH NUCHUILTIHY «YucenbHi Metonm». [Ipobiema € 0coOMBO akTyallbHOIO B
KOHTEKCT1 Cy4aCHMX BMMOT JI0 HaBYAJBHOTO IPOILECY, A€ BUKOPUCTAaHHS 1H(OpPMALIHHUX TEXHOJOTIH €
HeoOXx1/HIcTI0. MeTa poOOTH monsirae B NMPOEKTyBaHHI 0a3u JaHUX, sika Oyne BHUKOPHUCTOBYBAaTHuCs B
HaBYaJTBLHOMY BeO-70AaTKy 3 JUCHUILIIHU «YUucenbHi MeToa». BoHa moBruHHA 3a0e3nedyBaru 30epirants
Ta oprasizaiito iH(opmalii, HeoOX11HOI JUIsl BUBYEHHS AMCLUIUIIHY, a TaKOXK 3a0e3redyBaTy 3py4HHi Ta
MIBUJIKUI 10CTYN 10 Hel. /11 JOCATHEHHS MOCTaB/IeHOi METH MOTPiOHO BUKOHATH HACTYIIHI 3aBJaHHS:

— TIPOBECTH aHaJi3 BUMOT 0 0a3W JaHWX BeO-I0IaTKy ISl BUBYEHHS TUCHUIUIIHUA «YucenbHi
METONINY;

— BUKOHATH MPOEKTYBaHHS CTPYKTYpH 0a3u JaHUX 3 ypaxyBaHHSAM crenu@iky AUCHUIUIIHU Ta
notped KOpUCTYBayiB,

— peamizyBaru 0a3y JaHUX 3 BHKOPHCTAHHSM CYyYaCHHUX TEXHOJIOTIH Ta MIAXOAIB O PO3pPOOKU
MPOrPaMHOTO 3a0€3MEUCHHS.

Bubip cucremu ynpasiinas 6a3amu nanux (CYB/l) 3anexuTh Bin yuclieHHUX (PaKTOPIB, TAKUX K
o0Csr Ta CKJIAAHICTh JTAaHUX, HOTPEOM y BHCOKIN JTIOCTYIHOCTI Ta BapTiCTh Pi3HHUX pilleHb. B po3msai
OyJno 3a3Ha4YeHO JIeKUIbKa pesiianX 0a3 manux, Braodaroun MySQL [1], PostgreSQL [2], SQLite [3]
ta iHmi. Cepen posranytux CYB/ 6yno Bupimeno Budparu MySQL. Lis CYB/] Bizoma cBO€0 BUCOKOIO
HIBUAKOMIEI0 1 Mae CTaOLIbHY Ta HaliiHY apXiTEKTypy, 110 3a0e3nedye BHCOKY JOCTYIHICTb 1 3HUXKYE
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