MIHICTEPCTBO OCBITH I HAYKHU YKPAIHU

Onecbka HallloHaJIbHA aKaJeMisi XapuOBUX TEXHOJIOT1H
HapyanbHO-HAYKOBUM IHCTUTYT KOMI FOTEPHUX CUCTEM 1 TEXHOJOT1H
"Inmyctpisa 4.0" im. I1.M. [IlnmatonoBa
®dakynbpreT KoMn 10TepHOI 1HXEHEP1i, MporpaMyBaHHS Ta
KiOep3axucry

XX BceykpaiHChbKa HAYKOBO-TeXHiYHA KOH(epeHuis
MOJIOJIUX BUYCHHX, ACHMIPAHTIB TA CTY/IEHTIB

“CTAH, JOCATHEHHS 1 IEPCIIEKTUBU
IH®OPMALIHHUX CUCTEM I TEXHOJIOT'Ti1”

Mamepianu konghepenuii. Yacmuna I.
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Cran, 10CcATHeHHs i mepcnekTHBH iHopManiiiHuX cucTeM i TexHoJorii / Martepianu
XX BceykpalHChKOiI HayKOBO-TEXHIUYHOI KOH(EpeHIi MOJOIMX BUYEHHUX, ACHIpaHTIB Ta
crynentiB. Yacrtuna . Opneca, 21-22 xBitast 2020 p. - Oneca, Bunasanrso OHAXT, 2020
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30ipHUK BKJIIOYA€ MaTepiaiu JONOBiAeH y4acHHKIB KoH]epeHLii, ki 00’€lIHaHI MO
cekuigax kadenpu iHpopMauiiHux TexHosorii ta kibepoesneku (ITtaKb).

OPT'AHIBAIIMHUI KOMITET

I'osoBa - 1.1.H., ipod., €Eropos b.B., pektop OHAXT.
CuiBrosioBu:

IToBapoa H.M. — Kk.T.H., 1011, MPOpEKTOp 3 HayKkoBOi podotnn OHAXT,

Kotauk C.B. — k.1.1., go1., nupextop HHIKCiT "Ingycrpis 4.0" OHAXT,

HMapiym JlosimBa, J.MaTeMaTUYH.HAyK, YIOBHOBAXCHHUHN JeKaHa (aKyIbTETy
Indopmaruxu YIrtall3, m. Jloass, [lonbmia,

Kosamiok T.B. - k.T.H., no1u. kapenpu ACOItaY HTYVY «KuiBcbkuii moiTeXHIYHUI
THCTUTYT.

YjieHn opreomirery:

IMnotHikoB B. M. — A.T.H., ipod., 3aBiayBau kadeapu [TraKb OHAXT,

Aptemenko C.B. — n.1.1H., npod., 3aBinyBau kadenpu KI OHAXT,

KusizeBa H.O. — 1.1.H., ipod. kadgeapu KI OHAXT,

Xo0in B.A. — 1.1.H., ipod., 3aBiayBad kadpeapu ATIITaPC OHAXT,

Tapacenxo B.II. — a.1.H., npod., 3aBigyBau kadeapu CKC HTVY «KuiBchkuii
MOMITEXHIYHUN IHCTUTYT,

Hesmonos L.I. — a.1.H., npod., 3aBixyBau kapeapu KITAM XHVYPE,

Meabunk A.O. — a.1.H., npod., 3aBimyBau kadenpu EOM HY “JIsBiBCchKa
MOJIITEXHIKA”,

Kykos L. A. — 1.1.H., pod., 3aBiayBau kaheapu KCraM HAY.

Martepianu nogaHo yKpaiHChKOO, pOCIHCHKOIO Ta aHTTINCHKOI0 MOBAMH.
Penakrop 36ipauka Kotk C.B.

©O0OnecpKka HalllOHAJIbHA aKaJeMisi XapUOBUX TEXHOJOTIN
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CEKIIIA Ne 1

Komn'rorepHi HayKku

Temamuuni nanpamu:

MATEMATHUYHE I KOMIT'IOTEPHE
MOAEJIOBAHHSA CKUIAJHUX MPOLECIB

YIIPABJIIHHSI, OBPOBKA TA 3AXHUCT IH®OPMAIII
HOBI IHOOPMAIIMHI TEXHOJIOI'II B OCBITI

MNPOEKTYBAHHSA IHOOPMAIIMHUX CUCTEM TA
IHPOI'PAMHUX KOMIVIEKCIB

KA®EJIPA THOPOPMAILINMHUX TEXHOJIOT'TA TA KIBEPEE3IEKHU

OJECBKOI HAINIOHAJBHOI AKAJEMII XAPYOBUX

TEXHOJIOI'T!
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Cnucoxk
CKOPOYeHb OpraHi3aiiii, NpeacTABHUKHA IKUX B3S1JIM Y4acTh Y KoH(epeHuii
Taomung 1
CxopoueHHst IToBHa Ha3Ba opraxizauii
AVYIIPb Axanemus ynpasnenus rpu [Ipesunente Pecriyonuku benapycs
brey benopycckuil rocy1apCTBEHHbIM YKOHOMUYECKUN YHUBEPCUTET
BHTY BiHHMIIbKMIT HallIOHAIBHUN TEXHIYHUHN YHIBEPCUTET
JAITY JABH3 «Jlonbachkuii gepkaBHUH MMeJaroriuyHuil yHiBEpCUTET)
VIAXTY JABH3 «Yxkpaincbkuii Aep)KaBHUM XIMIKO-TEXHOJIOTIYHUN YHIBEPCUTET»
JATY JIHINpOBCHKUI Iep>KaBHUN TEXHIYHUM YHIBEPCUTET
JIAMA JlonbachKa fep:kaBHa MAIIMHOO Y 1IBHA aKaIeMis
JHTY JloHeUbKH HalllOHAIbHUN TEXHIYHUHN YHIBEPCUTET
JHY Jlonenpkuil HarioHanbHUH yHiBepcuTeT iM. Bacuas Ctyca
IOHTYHI' | IBano-®paHKiBCbKMI HalllOHAIBHUM TEXHIYHUNA YHIBEPCUTET HA(TH 1 ra3y
[IT3H [HCcTuTYT iHQOpMaLiTHIX TexXHOIOTIH 1 3ac00iB HaByanHsa HAITH Ykpaian
ITTHAH IactutyT Texuiunoi terodizuku HAH Ykpainu
KHY KuiBchkuii HanioHansHMH yHIBepcuTeT iMeHi Tapaca [lleBuenka
HTVYYVY "KIII" | HanlionansHuit TexHiuHMiA yHiBepCcUTET «KHIBCHKUI TOMITEXHIYHUIN IHCTUTYT»
KITAIT Konemk mpomucioBoi aBToMatuku Ta iHhopmarliitaux texunosoriit OHAXT
KAITY KpuBopizbkuii 1ep>kaBHUM TeAaroriaHii YHIBEpCUTET
HY"TIII" Hamionanenuit yaiBepcuter «IlontaBcpka nonitexnika imeHi FOpis Konngpartioka»
HTY «XIly HaI_[I/IOHaJ;I'I:HHﬁ TEXHUYECKUW YHUBEPCUTET " XapbKOBCKUH MOJTUTEXHUYECKUI
UHCTUTYT
OHITY Onecpkuil HalIOHATHPHUN MEATOTIYHHUI YHIBEPCUTET 1M. Y IIIHCKOTO
OHAXT Opnecpka HalliOHANIbHA aKaJeMist XapYOBUX TEXHOJIOT1H
OHITY Onechkuil HaLllOHATBHUN MOMITEXHIYHUH YHIBEPCUTET
OHY Opnecwkuii HarfloHaTbHUN yHiBepcuTeT iMeHi [. [. MeunukoBa
[NOATY [Mominbchbkuii Aep:kaBHUI arpapHO-TEXHIYHHUIA YHIBEPCUTET
PAI'Y PiBHEeHCHKMIT 1ep:kaBHUN T'yMaHITapHUNA YHIBEPCUTET
CKXII CyMcepkuii kosiemx xapuoBoi npomucioBocti HYXT
TIHAT TexgquHﬁ Jien iMeHi AHaToniﬂ Jluryna, HartionansHUM TEXHIYHUN YHIBEPCUTET
«/IHIIpOBChKA MOMITEXHIKa»
YAL VYkpalHcbKa akajeMis JpyKapcTBa
YAITY YMaHChKMH Aep)kaBHUI nefaroriyHuil yHiBepcuteT iMeHi [1aBna Tuuunu
XHY XmenpHUIbKUN HarionansHuii YHiBepcuTeT
XHYPE XapKiBChbKUH HalllOHATBHUN YHIBEPCUTET PadiOeIeKTPOHIKH
OYHTY LlenTpanbHOYKpaiHCHKUI HALlIOHATHLHUNA TEXHIYHUHN YHIBEPCUTET
UHY YopHOMOpChKHI HalioHABHUM yHiBepcuTeT iM. [lerpa Morumm
IAE Institute of Automation and Electrometry of the Siberian Branch Russian Academy
VNTU Vinnytsia National Technical University
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Makcumenko A.Q., JIsmes [O.FOQ., 3irysoB O.M. Poiub peanbHOrO
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. . . . 122
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Mapunosa /I.0., HInunkoBcebkuii O.A. [1o6y10Ba Moieli MPOTHO3YBAHHS 126
BiaTOKY criBpoOiTHuKiB (OHITY, Vkpaina)

Mapynsik B.C., Kotiauk C.B., CokonoBa O.II. Po3poOka MaremMaTuyHOi

: o - 128
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Meabunuenko M., AutonoBa A.P. [IporpamHa migTpuMKa TpeHyBaHb 1

: . A 133
miAroToBKH J10 onjlaiH TectyBanHs (OHAXT, Ykpaina)

Mukoarwk JA.JI., T'natuyk €.I'. [Iporpamuuii 3acid6 nmepeTBOpeHHs IJIaHy 134
oynisii B 3D-monens Ha npuctpoi Android (XHY, Ykpaina)

Mockanenko B.B., bpounikos H.O. Konteriiss 1iarHOCTHYHOT CHCTEMHU
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noka3HukiB epextuBHocTi (HTY «XI1I», Vikpaina)

Momna JLJI., OabmeBcbka O.B. ABromMaruzoBaHuii pecypc oOpoOKu 138
nanux 3 HaykoBux 0a3 nanux (OHAXT, Vkpaina)

Mynapudenko B.B., Kupnosa T.M., Caxapoa C.B. Po3poOka cucremu
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0a3i 3aco0iB Arduino (OHAXT, YVkpaina)

HeougBaiijio K.B., JlomoBueB II.b. Cucrema 30epexeHHs Ta aHali3y 141
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Hocoa S$1.B., ABpynun O.I'. AHanu3 NpUMEHEHHS JIUCTAHLIMOHHOTO 142
oOyuenus B ycaoBusx kapantuna (XHYPE, Ykpaina)

Hocosa T.B., Appynin O.I'. Cy4yacHuii morfisii Ha MOKJIMBOCT1 T€XHOJIOT1i

: ) . . 144
naHopaMHOro Bijieo JuIs iHKIr03uBHOI ocBiTH (XHYPE, Ykpaina)

HocoBa 51.B., ABpynun O.I'., HocoBa T.B. OcoO0eHHOCTH KOHTEHTa MpH 147
dbopmupoBanuu cutyarmonsbix 3aga4 (XHYPE, Ykpaina)

OBuapenko A.O., Kopcyn B.l. J[lochimkenHs poOoTH anropurma 149
croxactuyHoi anpokcimaiii Kipdepa-Bonsdosina (YAXTY, Ykpaina)

OpexoBa B.B.IlpuHiun iHTerpaTMBHOCTI mig 4ac  (OpMyBaHHA
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(JIITY, Ykpaina)

Opaos B.l.,, Cuiryp T.C. Po3poOka momatky mis iHGOpMaIiitHOTO 153
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Cnucok Jgirepatypu
1. Mandinos C. II., BnacoBa A. I., I'punnes B. H., YepBuncokuii A. C. be3koH-
TaKTHUN TETUIOBUM KOHTPOJb €JIEeKTPOHO-BUMIpIOBaNbHUX cepenl // TexHomo- Tis 1
KOHCTPYIOBAaHHS a eJeKTpoHii amapartypi. 2007. Ne6(72). C 42—49.
2. Pecypc mnpucBsiuenuit 3acobam  Arduino [Enektponnuit pecypc] https://
uk.wikipedia.org/wiki/Arduino
3. lludppora emextponika [Enektponnuii  pecypc] http://www.electrosad.ru/
Ohlajd/Ti.htm
4. TunoBi KOHCTPYKTUBHI piteHHs [EnexTponnuii pecypc] http://www.modl- abs.net

CUCTEMA 3BEPEXXEHHS TA AHAJII3Y JAHUX 3ABOAY 110
BUPOBHULTBY BOAOHAI'PIBAYIB

Heousaiinos K.B., crynenT, HaykoBuii kepiBuuk — JlomoBues IL.B., K.T.H., 101eHT
Opecbka HalliOHAJIbHA aKa/leMisi Xap4YOBHX TeXHOJIOTiil

[lpyunHo0 mMOsSBM CKaHepiB OapkodiB MOXHAa BBaKATH  30UTBIICHHS
ACOPTUMEHTY B TOPTOBHX TOYKaX 1 KUTBKOCTI MOKYIIIIB. SIKIO paHiIie MpoaaBelh
3HaB 1H(OPMAIIII0 PO KOXKEH TOBAp 1 MOTO BaPTICTh, TO B PE3YIbTATI PO3POCTAHHS
PI3HOMaHITHOCTI aCOPTUMEHTY TOBapy TPHMATH IIl BIIOMOCTI B PO3yMi BXKE CTajo
HEMOJIMBO. Ha gomomMory nmpuiliiim ckanepu, 1o 11eHTU(IKYIOTh BapTiCTh, a TAKOXK
1HII TOAPOOUIIL TTPO TOBAP, MICIIs MIJAHECEHHS 3UUTyBaya J0 ITPUX-KOY.

OcHOBHA MpUYHMHA CTBOPEHHSI CUCTEMH 30€peKeHHs JaHUX Ta iX aHami3y — Ie
HEOOX1THICTh B CKOPOYEHHI Yacy Ha 00K TOTOBOI MPOIYKIIii, TaK SIK 3a JOTIOMOTOIO
TPaaUIIMHOTO 00Ky 3a JOMOMOIOI Tarepy Ta PYYKHM BUHUKAE HE3PYUYHICTH 1
BeJIMKa BTpara d4acy. Tak camo moAChKuiM (akTop HIOCh 3a0yTH MOXKE HECTH
30MTKOBUHM XapakTep M mianpuemcTBa. Buxopucrtanus iHdopmaiiiiHoi cuctemu
JI03BOJISIE 3a JOMOMOTOI0 JJOJJATKOBOTO anapaTHOTO 3a0e3MeueHHs, TAKOTO SIK CKaHep
OapkoJiB, BBECTH HEOOXIJAHI JaHl MPO BHUPOOJIEHY MPOMYKIII Ta 3a JEIKUMHU
npoleypamMu ix oOpoOuTH 1yt (hopMyBaHHS 3BITIB Ta CKIAJICHKOTO OOJIKY, TPYKY
CTiKepiB Ta iHIIOTO. Taka cuctema 30epeKeHHS Ta aHali3y JaHUX 3aBOJY 10
BUPOOHMIITBY BOJOHArpiBadiB Oyna po3poOjieHa Ta YCHINIHO BIPOBAKEHA Y
BUPOOHMIITBO Ta 3apa3 aKTUBHO BUKOPUCTOBYETHCS Ha 3aBOji1 B TaimaHml.

Jliist poGoTH ornepaTopa CIPOEKTOBAHUW 1HTEPPEIC, B SIKOMY BIIOOpaX)aroThCs
B1JICKaHOBaH1 no3uiii npoaykuii. Koxen pedepeHc Mae CBOIO KUIBKICTh Ha MaJeTi.
[lanera 3aKpUBA€TbCS aBTOMATUYHO, SKIIO BIJCKAHOBaHA NOTPIOHA KUIBKICTh
npoaykuii. Tak caMo MOKHa 3aKpUTH MAaJETy BPYUYHY, SIKIIO HEMOTPIOHO CKaHyBaTu
BC1 mo3uIlii. SKIo BiICKaHOBAaHUN Oapko MoTparise B 0a3y JaHUX, TO BIH HE MOXE
OyTH BiJICKAHOBaHUH III€ pa3 3aBIsSKH CUCTEM1 KOHTPOJI0. TuM camMuM MoOkHa OyTH
BIICBHEHWM, III0 BIJICKAHOBaHa TMPOAYKIA He Oyae mnpoayO0iar0BaHO 1 He Oyne
MOMUJIOK y (hopMyBaHHi 3BiTy. Tak caMo € iHTepdeiic 3 yciMa MO3UIISIMHU MPOTYKITIT
sKa BUIycKaeThecs. Tyau MOXHA J10JaBaTH HOBI MO3MIIlT a00 penaryBaTH MoTouHi. B
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OKpeMHUX BKJIAJKaX MOXHA 3HAUTH 1HCTPYMEHTH JUIsl YCTAaHOBKH POOOYOro Hacy i
nouyatky 3MmiHU. [licnms 3akputTs manetd GopMyeTbes HOBA. Tak caMo JPYKY€EThCs
CTIKEp 3 HOMEPOM TajeTdu Ta 3 1H(opMalli€r Mpo MPOAYKINI, SKUNW KJIEIThCS Ha
najnerty 1 BIAMPaBISETHCS HAa CKJIAJ TOTOBOI MPOAYKIli. Bel Gapkoan ckaHyroThbes 31
CTIKepa, 3YUTYIOThCS 1 3BIPSIOTHCS 3 0a3010 JaHUX CHUCTEMH. SIKIO MaHOI MO3MITIi
HeMae B 0a3l a00 KUJIBKICTHP CHMBOJIB HE BIJIIOBIJae HEOOXIAHIM KUIBKOCTI, TO
OapKoJI TPOCTO HE MOTPANUTh B 0a3y NaHUX Yepe3 MOMUIIKUA HEBIIMOBITHOCTI.

Cnucok Jgitepatypu

1. KapBun b. [IporpammupoBanue 6a3 nanubix SQL. TunuyHbie OmMOKH M UX
yctpanenue (IIpodeccronaibHbie KOMIBIOTEpHBbIE KHUTH). — M.: Pux I'pynm,
2012. - 332 c.

2. Taiinap:xku B. ba3u mgammx B iHdopmamiiianx cuctemax. — K.: YHiBepcuter
VYkpaina, 2018. — 418 c.

3. Ben-I'an U. Microsoft SQL Server 2012. Ocuossl T-SQL. — M.: Dkcmo, 2015. —
400 c.

AHAJIM3 IPUMEHEHUA IMCTAHIIMOHHOI'O OBYYEHUS B
YCJIIOBUAX KAPAHTUHA

Hocosa $1.B., k.T.H., ABpyHuH O.I'., npod., 1.T.H.
XapbKOBCKHI HALMOHAJILHBIN YHUBEPCUTET PAIH03JIeKTPOHUKH

B mocnennue nBa mecaruneTusi HabOmomaeTcs OYpPHBIM POCT TEXHOJOTHUN H
METOJIOB JUCTAHIIMOHHOTO 00y4eHMs [1]. OgHaKo OHM HAXOIWIIH TIPUMEHEHHUE JIHIITh
KaK BCIIOMOTaTeJIbHBIE K  TPAJAUIMOHHBIM, U TMPOYHO 3aHUMAIA  HUIILY
JIOTIOJTHUTENIBHBIX CPEACTB OOyUEHUS W JIUCTAHIIMOHHBIX OHJIAWH-KYPCOB, IIUPOKO
UCIIOJIb30BAIMCH B MHKIIIO3UBHOM 00pa3oBaHuu [2]. B ycinoBusx pa3BuToil OTKPBITOM
KOMMYHUKAIIUU HE OBLIO BO3MOXXHOCTH TMPOTECTUPOBATH AUCTAHIIMOHHBIE METOMbI
oOy4eHHsI B M30JIMPOBAHHON cpejie 0e3 HEMOCPEICTBEHHOTO OOIIEHUS YJalluxcs U
npenojaBaresieil. B CBS3U C KECTKUMU KapaHTUHHBIMH MEpPaMH M CaMOW3OJISINEH,
BbI3BaHHBbIMU TlaHJeMuert Bupyca COVID19, o6pa3oBarenibHas Harpy3ka MmoJHOCThIO
JIerJia Ha CPEJICTBA JUCTAHIIMOHHOTO 00ydeHus. bosiee TOro, MHOTHE AUCHUILIMHEI,
CBSI3aHHBIC CO CHEHUATbHBIMM KypcaMu U TpeOyrolne B3auUMOJCUCTBUS C
amnmnapaTtHoi ytabopaTopHoi 6a3oi, BOOOIEe OKa3aIlCh HE TOTOBBIMU K Takoi (opme
oOyueHus. Peub €T HE O BHICTABJICHUU B OTKPBITHIN JOCTYN Y4EOHBIX MaTEPHUAJIOB,
oOydJaromiero BHJEO, JIEKIMOHHBIX TMpE3CHTAIMi, OHJIAWH-TECTUPOBAHUS U
B3aUMOJICUCTBUS CO CTyAeHTamMu B (opmaTe BHACOKOH(]epeHuid, a obecrnieueHuu
WHTEPAKTUBHOTO B3aUMOJICHCTBHUS ¢ armaparypoii [3] (B TexHuKe) U ¢ maiueHToM [4]
(B Menuuuue) U T.A. Bellb TOMBKO Takoe B3auMOJCHCTBHUE MMO3BOJIET CHOPMUPOBATH
y ydamierocs peajbHble NpakThyeckue HaBblku. He cmydaiiHo, 3aouHas ¢opma
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