BukopucroBytoun BeO CepBiCH, BUBUCHHS CIEMCHTIB CXCMOTEXHIKH MO)KHA NMOEJHYBATH 3 BHBUCHHS
JUCLHILTIH MPHUPOJHUYOTO LHKITY Pa3oM 31 CTBOPCHHAM HPOCKTIB B ranmysi iH(popMamiiHUX TEXHOIOTIH 3
BHKOPHUCTAHHSM TCOPCTUYHHX 3HAHb BIANMOBIAHUX aucuuiuiiH. [Ipote BukopucTaHHsS BEO CEPBICIB IS
eMymnii poOOTH MPHUCTPOIB HE MOXKE NMOBHOKO MIPOIO 3aMIHUTH aHami3 poboTu nux npuctpois. Tomy
PO3MOYMHATH HABYAHHS JOLLTBHO, BHKOPHUCTOBYIOUHM TaKi CEPBICH, a ANl MOAANbINOi podoTH OaskaHo
BHKOPUCTOBYBAaTH peanbHi 00 exkTH. Heszaxkaroum Ha SIKICTh CTBOPEHHX EMYJIATOPIB, BOHH HIKOMH HE
3aMIHATh PEANbHUN MPOLEC POOOTH, a SKICHE HABYAHHS MOK/IMBEC JIUIIC 3d TAPMOHIHHOTO MMOETHAHHS TCOPIi
1 IPAKTUKH.
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Computer-oriented systems in STEAM-education
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Abstract. Education is the foundation for the successful development of the country. After the digital
revolution, when most of the professions are impossible without the use of computers, information
technology, the Internet. In the process of learning it is necessary to harmoniously add the study of modern
technologies without losing the fundamental principles of other disciplines. Such a combination is possible
with the integration in the fundamental disciplines of programming ¢lements and information technology.
The article contains of some theoretical information is considered for those who are beginning to study
circuitry and also show examples of using the Tinkercad web service to create Arduino-based projects
without the availability of the board.

Keywords: Arduino, programming, circuitry.
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B.B. €pumenko
KaHAWJAT NECIArOrIYHUX HAYK, JOLCHT
Hamionanenuii neparoriunuii yaisepeurer imeni M.I1. [Iparomanosa

OCOBJIMBOCTI KYPCY "ITPOEKTYBAHHSA TA OITPALITFOBAHHA BA3 JAHUX' AJISA
MAMNBYTHIX BUMTEJIIB IHOOPMATHUKHA

AnoTtauisi. Y CTaTTi PO3NISIHYTO ACSKI ACIICKTH METOJUKH HABYAHHS 0a3 JAAHUX B MHEAATOTIYHOMY
VHIBEPCHUTETI K HEoOXimHy ckiaaoBy mnpodeciiinoi migroropku ¢(axiBmis B ramy3i 1HQOPMATHKH.
HocmimKkeHo rpyny TUTaHb TEOPETHIHOTO 3MICTY Ta 3alPONOHOBAHO METOAMKY MPOBEACHHS JIAOOPATOPHUX
poliT 3 kypey «lIpoexkryBanHs Ta ompairoBaHHs 0a3 maHux». Okpemy yBary OpulICHO BUBYCHHIO MUTAHb,
MOB'A3aHUX 3 MEPEKCBUMH MOJCTAMH 6a3 JaHuX. PO3rIIHYTO NpUKIaau Takux 6a3u JaHUX.

KirouoBi cnopa: 6aza gaHux, MepekeBa MOAEmbs 0a3 JaHUX, CHCTEMAa VIPABIIHHA OazaMH JAHHX,
TEXHOJIOT1 ONPALFOBAHHS JAHHX.

CporomHi MOETHAHHS TPAJULIMHAX TECXHOMOTIH HaBYaHHSA 3 1H(GOpPMAMIHHUMH I MaiOyTHBOTO
taxiBug gae eeKTUBHUH pe3yabTat GopMyBaHHA NPodeciiHO-NEAArOriYHIX SKocTe. MaiOyTHIH BUNTETD
iHhOpMaTUKU 3000B'A3aHUN BMITH PO3POONATH Pi3HI AUCLMILTIHMA 1HQOPMATHYHOIO LHMKIY Ta OpaTu
AKTHUBHY YYaCTh 3 MIATPUMKH 1HGOPMALIIHHOTO 3a0C3MCUCHHS 3aKIay OCBITH (HAPUK/IAA, CTBOPCHHS CalTy
HABYAIBHOTO 3aKJIAJy, BIPOBAKCHHS AUCTAHIIIHOIO HaBUAHHS, OOMIKY 1 T.11.). BIIPOBaKCHHIO Cyd4acHUX
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1HpOpMaLIHHUX TEXHOIOT1H MPHUIIICHO 3HaYHY VBary B 3akoHi Y kpainu "[Ipo ocBiTy", K BaXKIHMBY LIIHHICTD
cyqacHoi oceitTh. Cy4yacHHH BYHMTENh TOBHHCH 3HATH 1 ONAHYBATH OCHOBH 3HAHb CTOCOBHO CYYACHHX
1HhOpPMaLIHHO-KOMYHIKALII HHUX TEXHOIIOTI, 30KpeMa Cy4acHUX 0a3 JaHuX Ta iX MpoekTyBaHHA. B 3akmamax
BHIIOI OCBiTH YKpaiHu HEOOXiZHO 3a0e3NEYUTH CTYIACHTAM OBONOJIHHS OCHOBHHMH NPOrPaMHHMU
3acobaMu Ans poboTH 3 GazamMu JaHUX 1 HAOYTTH MPaKTHYHUX HABUYOK POOOTH 3 MPOrpaMHUMHM 3acobaMu
Ha piBHI KBaTi(hiKOBAaHOrO KOopucTyBaud. OBOMOMIHHS TAKMMU 3HAHHSAMH JO3BOJIUTE MAWOYTHIM BUHTCISIM
peamizoByBaTH 3aJa4l aBTOMATH3AIll OMpALOBAaHHS JaHUX. Takl 3HAHHS MAHOYTHIM CHCIHATICT 3MOKE
3aCTOCOBYBATH SIK /IS MOJATBLIOrO HABYAHHS, TaK 1 B CBOIM MpodecifiHii AiSTTBHOCTI MICHS OTPUMAHHS
BHINOI OCBITH [3].

VY poborax M.I. Kanmaka [4], FO.B. T'opomka, }0.B. Tpuyca, FO.C. Pamcekoro [7], I'.10. Hubxko [9],
H.B. Mopsze, O.M. Cmipin, }0.0. XKyka, JI.A. Ilokpuiness |5, 6] Ta iH., pO3rasJar0ThCS TUTAHHS TATOTOBKA
CTYACHTIB 1H(QOPMATHYHUX CHCLIATBHOCTCH [0 NHPOCKTYBaHHSA Oa3 JaHUX Ta BUKOPHUCTAHHS CHCTEM
yIpaBiiHHA 0azaMu JaHUX.

[Ipobnema BiAPUBY TEOPii BiX NPAKTHUKH, IO HEPIAKO BUHHKAE B Pa3l BUBUCHHS IHTaHb TCOPETHUIHOI
1HhOPMATHKH, 30KpeMa 0a3 JaHUX B IOKOMI M Y BUIIOMY MEJATOTIYHOMY HABUATBHOMY 3aKIafl, OB A3aHa 3
BHKOPUCTAHHAM TpaauuiiiHoi Meroanku HasuaHHd CYDBJl, ko mepeBayKHO CTABUTBHCA 33 METY HABUUTH
CTYACHTIB JTHIIEC BBOAWUTH JaHi B 6a3y, BUKOHYBATH ii Heckiaani Moan(dikauii Ta (OPMYIIOBATH 3aMUTH A0
po3podcHOi 1 3amoBHEHOI Oasu manux y cepeaosuini koukperHoi CYBJ. Tlpore 1 B mkomi, 1 y BHIIOMY
MEJATOTIYHOMY HABYAIBHOMY 3aKNIaJl CIII aKICHTYBATH YBary Ha TCOPETHYHHUX OCHOBaX MOOYIOBU Ta
OMpaLOBaHHS 0a3 JaHHUX.

3a HaBYATBHMM IUITAHOM MIATOTOBKK Oakanaspis ramy3i 3HaHe 01 Ocsita/Ilexarorika crneniambHOCTI
014.09 Cepenns ocsira (indopmaTuka) HasuanHa Auctumiiay "[IpoekTyBanHs Ta onpamoBaHHg 6a3 JaHUX "
samaHoBaHe Ha 4 cemecTp HaBuyaHHs. Beporo Ha aucummtiny Buauieno 3 kpeautu EKTC (90 roguw).
Cepen Hux 17 nexkuiliHux 3aHsTh, 34 — maboparopHi poboty, 39 roauH — caMocTiiHa poboTa [3].

B nporpami mepeaGaueHO BHBUCHHS MOHATTA MPO Oa3d JAHUX, CHCTEMH VIPaBIIHHA 0asaMu JaHHX,
mpu3HavCHHs Ta PYHKIN crucTeM ynpasainas Oazamu qanux. OcHoBHI 00 ektn Oazu nanux. @axrorpadiuni
1 moKyMeHTaIbHI Oasu gaHux. lepapxivHa, MEpexkeBa, pensiiiaa Moaei 0a3 AaHux. PO3rasHyTO akTyajbHI
3apa3 XMapHl TEXHONOT1i, MOHATTA MPO CHCTEMH IUTYYHOrO IHTCICKTY Ta CKCIEPTHI CHCTEMH, MOJEII
MOJAHHS 3HAHb, IHTEICKTYAIbHI CHCTCMH.

HouinsHicTe HaBuaHHA Kypcy "IlpoekTyBaHHS Ta onparoBaHHs 0a3 JaHUX" TCOPETUYHO OOTPYHTOBAHA
THM, 10O MOHATTA "0a3a maHux'" € LITICHUM HAVKOBHUM IMOHATTSM 1H(OPMATHKH, B SKOMY, 3 OXHOT'O OOKY,
0o0'enHYIOThCS 1HINI i1 OCHOBHI MOHATTS, 1aei 1 Meromu, 3 IHmWOro OOKy — 0a3W JaHUX MIMPOKO
BHKOPUCTOBYIOTHCS B PI3HUX Taly3aX HPAKTUYHOI TIOACHKOI JISITBHOCTI 3aBISKH TAKHM MOTYKHUAM 3acobam
1HhOpMaLIHHUX TEXHOIOTIH, SIK CHCTEMH yopaBiinasg 6asavu nanux (CYB/).

Mera HaBuyaHHS AWCLUUIUTIHM — OJCPKAHHS CTYACHTAMH 3HAHb PO eramu po3poOku bBJl, mpo
nepcnekTuBHI HanpsaMkH po3sUTky CYB/; HaOyTTs cTyACHTaAMH YMIiHB 1 HABUYOK B ray3i MPOCKTYBAHHS,
po3pobku Ta agminicTpyBaHHS BJl; GopMyBaHHS V CTYACHTIB KOHLENTYANbHUX VSBJICHb PO OCHOBHI
npuHiunu nodyaosu BJl, cuctem ympaenmiHHA 0azaMu JaHUX, MAaTCMAaTHYHUX MOJENAX, MEPETiK SKUX
onucyrothes Bl, a Takoxk mpo ocHoBHI TexHONorii peamzanii B/1.

3aBJaHHA HABYAHHS JUCLIMIUTIHU:

e HapuaHHS OCHOBHHUX NOJOKEHb TEXHOJOTi po3podku bJl;

BukopuctanHs cydacHUX IHCTPYMECHTANBHUX 1 METOAOIOTIYHHX 3ac001iB po3pobku b/

Busuennsa ocuos teopii b/;

O3zHatioMJICHHS 3 OCHOBHUMH MozeasiMu b1

O3HaHOMIICHHS 3 MOBOKO CTPYKTYPOBAHUX 3aImUTIB 0 6a3 aanux (SQL);

Busuenns cucrem ympasminas 6azamu ganux (CYB/]);

OTpuMaHHs OPAaKTHYHUX HABUYOK PoOOTH 3 nanumu, opranizanii b/l 1 cucrem b/l (OaukiB ganux);

e QOcBoeHHs pigy GYyHIAMCHTAIBHHUX MOHSTh, TAKHUX SIK MOJACTb JAHHX, MOACT oprasizaiii podoTH
KOPUCTYBAYiB 3 043010 JAHUX, HOPMAaJTI3aLlist, IHACKCaLst, UTICHICTh b/I;

e BupueHHsa mnpouecy mnpoektyBaHHsA bJl, mo Bkmowae ckiragaHHg (HOpMATi30BaHOTO OMUCY
MPEOIMETHOI raiy3l (30BHIMIHBOI MOAECMI), PO3POOKY KOHLCMTYaapHOI Moxmemi 1 1 cmeuumdikami 10
koHkpetHoi moaeai nanux CYB/] (sroriuna 1 dizuuana mozens) [3].

B pesyneTati 0cBOEHHS TUCHMILTIHE (POPMYIOTHCS TaKi 3HAHHA 1 BMIHHSL

® 3JaTHICTh MPALIOBATH 3 KOMITIOTEPOM K 3ac0o00M VIPaBNIHHA JAHUMH, MPALOBATH 3 JaHUMH 3
PI3HHX JKEPEN, B TOMY YHCTI 3 INIOOATBHUX KOMI'FOTEPHHUX MEPEK;

e BMIHHA HPOCKTYBAaTH 1 BHIPoBaMKyBaTH KoMmmnoHeHTH [T-iHQpacTpykTtypu miampuemcrsa, 3
BHKOPUCTAHHSIM SKHX 320€3MCUVETRCH JOCATHEHHS CTPATETIYHUX LUICH 1 MATPUMKY O13HEC-TIPOLIECIB.

B pesynpTati 0CBOEHHS TUCLIMILTIHA CTYICHTH MOBHHHI!

73



Mamu yaenenus npo:

® CyuacHi MAXO0AH J0 Po3podku 0a3 JaHUX;
® TpOCKTyBaHHA 0a3 JaHUX.

3namu:

3aBAAHHS 1 IPUHIUIHA PO3POOKH 0a3 TaHUX;
Mozer 06a3 JaHuX;

THITH CUCTEM VIIPaBIIHH: 0a3aMH JAHUX;
6a30Bi HOHATTS Teopii a3 JaHUX;
OCHOBHI MOJCIII JAHHX;

HOpPManbHi (POpMH PEeNALIHHNX BIAHOCHH;
MOBa CTPYKTYpOBaHUX 3anuTiB SQL.

Buimu:

® BUKOPHCTOBYBATH IHCTPYMCHTAIbHI 3acO0H, NPU3HAYCHI IS PO3POOKH MPOrPaMHOTO 3a0C3MECUCHHS
podheCliiHO-OpieHTOBAaHUX 1H(HOPMALIHHUX CHCTEM,

® BUKOPHCTOBYBATH TCXHIUHI 3aco0M 1HPOpMALIHUX CHCTEM Y BLAMIOBIAHIA KOHKPETHIH MPEIMETHIH
ramysi;

® CTBOPIOBATH TAaO/MII 0a3 AAHUX;

® BUKOHYBATH OCHOBHI NPUHOMH poboTH 3 HaOopamM NaHHX: Hagirauis B HaOOpl JaHHX, TOIIYK
3amuciB B HaOopi JaHuX, PinpTpamis 3amucis 1 T.IL.;

e crBoproBaru SQL-3amwmru;

CTBOPIOBATHU 3BITH,

MPOBOAMTH aHATI3 MPEIMETHOI rays3i;

BHSBIATH 1H(OPMALIHHI TOTPEOH KOPHCTYBAUIB 1 PO3pOOIATH BUMOTH A0 06a3 JaHHX;
PO3POOIATH KOHLCNTYANBHY, TOTUHY 1 Qi3udHy MoAETl 0a3u AaHHUX;

BHOHMPATH IHCTPYMEHTAIBHI 3aCO0H 1 TEXHOMOri po3pobku 0a3 AaHUX.

Habymu nasuuox:

e cucTeMaTH3aLii MPOrpaMHOro 3a0e3NeYCHHS,

® MOJCTIOBAHHS NMPEAMETHOI rany3i CTOCOBHO 1HGOPMALIHHOI CHCTEMU;

e po3poOku Ta aaMiHicTpyBaHH: b/l B cepenopumi cyuacuoi CYB/I;

Bonooimu suannamu, 6MIHHAMU | HAGUYKAMU MA MAMU 00CEIO:

® PO3pOOKH MOJACTI JAHHX;

® PO3po0KHU A0AATKIB A0 0a3 JaHHUX;

e Bukopuctanas Mosu SQL;

e podoru 3 cyuacaumu CYB/] [6], NoSQL 6Gazamu ganux [10].

B npoueci HaBuaHHS AUCHMILTIHE mependadaeTbess GOPMYBAHHS HABHYOK MPOCKTYBAHHS 0a3 NaHHX,
cTBOpeHHS, Moaudikaii Tadaup 1 0a3 JaHUX, MAHIMY/ISAII] JAHUMH 33 A0HoMOoror MoBu SQL, pospoOku
J0JaTKiB 10 0a3 JaHWX, BUKOPHCTAHHS IHCTPYMEHTAIBHUX pecypcis [3].

Haguanusa xypcy cmpsvoane Ha (opMyBaHHS 3HaHb B Tajy3l cydacHHX Oa3 JaHUX, OBOJIONIHHS
TEXHONOTIsIMH POOOTH 3 Oazamu ganux 3 Bukopuctanusm SQL, sOyzosanoro SQL, ODBC, CGI-ckpumnris,
PHP, mpaktuunoro mpoekrysanHg 0a3 JaHHMX 1 po3poOKH mporpaM ;i poGoTu 3 Oazamu aaHuX. Bemmka
yBara B Kypcl NMPHIIICHA HUTAHHAM BHKOPHUCTAHHS CYYaCHUX MIAXOAIB A0 YIpaBiIiHHA 0azaMu JaHUX:
TEXHOJOr1i KIi€eHT-cepBep, MoOyaoBH 0a3 JaHMX 3 BHKOPUCTAHHSAM TPHUIEPIB, NpOLEnyp, OO'€KTHO-
pemsiitinux BractuBoctsiMu CYBJl, OLAP-texHomOrH.

Meroauka HaBuanHg Kypcy "llpoekryBaHHsA Ta ompauroBaHHs 0a3 mgaHuX" OVAVEThCS HA TOETHAHHI
JACKLIN 3 naboparopHUMH PpoOOTaMU 1 CAMOCTIHHOK POOOTOK CTYIACHTIB. BasKIHBOK METOAMYHOIO
0CODIHUBICTIO € THTCHCU(DIKALIS CAMOCTIHHOT POOOTH CTYACHTIB (YaCTHHA TEM BIABOAMTHCS HA CAMOCTIHHE
BUBUCHHS). HaBuanpHi MaTepianu pPO3MIIICHI B AMCTAHIIHHOMY KypCl, 3amUC [0 SIKOTO MHPOBOIHUTHCS
ABTOMATHYHO, MiJ Yac MCPEBCACHHS CTYJACHTIB Ha Apyrui kypc. OBOJOAIHHA TCOPECTHUYHHUMH 3HAHHIMHU
JOBOSTBCS A0 PIBHSA YMIHb 1 HABMYOK I 4YaC BUKOHAHHS jaboparopuHux podir. JlaGoparopui podoru
MPOBOATHCS 3 METOK (POPMYBAHHS MPAKTHYHUX HABHUOK poOOTH 3 Oa3aMu JaHUX 3 BUKOPUCTAHHIM PI3HUX
MPOrpaMHUX 3aco0iB, a TAKOK MPOCKTYBAHHS 1 CTBOPCHHS Oa3d AAaHUX 1 JOAATKIB A0 HHUX. 3IMICT
CaMOCTIHHOI POOOTH CTYACHTIB CTOCOBHO HABYAHHS AUCLIUILIIHHA CKIAJAETHCS 3 TAKUX BH/IB POOOTH:

® iIrOTOBKA A0 ayJUTOPHUX 3aHATH (EKUil Ta 1adopaTopHUX polir);

® BUKOHAHHS MPAKTUYHUX 33aBIAHBb MPOTATOM CEMECTPY;

® CaMOCTIHHE OINpPALOBAHHI OKPEMHX TEM HABUYANBHOI JUCLMILTIHU 3TiJHO 3 HABYAIbHO-TCMAaTHYHIM
ILTAHOM;

® ONpaLIOBAHHS MAaTEPiaiB, OTPUMAHUX OC3MOCCPEIHBO HA MEKIIHHUX 1 TaOOPATOPHUX 3aHATTSX;
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e pobora 3 BIANOBIZHHUMH MIAPYIHUKAMH, TOBIJKOBOK) JITCPATYPOI AT CAMOCTIMHOTO BUBYCHHS
OKPEMHX TEM 13 PO3POOKOI0 KOHCIICKTY;

® IiJrOTOBKA PE3yJIbTATIB BIACHHX AOCTIKCHb 0 BUCTYIY HA CTYACHTCHKIN KOH(pEpeHLi;

® IMPOCKTYBAaHHS Ta CTBOPCHHS MPAKTHUYHOI 0asd AaHUX 3a IHAWBIAYAJIBHUM IUIAHOM (peatizamis
MPOTATOM CEMECTPY);

® HaNMCaHHI HAYKOBOI CTATTI.

B HaBuanbHO-BUXOBHOMY mpoLeci MAroToBKH (¢axiBiie iHGOPMATHYHHX CHCLIATBHOCTCH, K
MaHOyTHIX BUUTETIB 1HPOPMATHKH, 3MICT OCHOBHHX NMOHATh 1H()OPMATHKH, 30KpEMa TaKHX, K CTPYKTYPU
JAHUX, THMHA JAHWX, OPTAHI3ALS 1 YIPABIIHHS JAHUMH Ta 1H., AIOpaHUN 1 METOAUYHO OOIPYHTOBAHHU 3
BpaxyBaHHAM criclH(iKH HABYAIBHOTO MPOLECY, MOXKE OYTH e(beKTHBHo BHUKOPUCTAHUH TS BAOCKOHAICHHS
MPHHAOMIB npoq)emonamsauu CTYACHTIB 1 PO3BUTKY B HHX JOCTIIHUIBKOTO, TBOPYOrO MiAXOAY A0
MOCTAHOBKH 1 PO3B'A3yBaHHA iHGOpMALIHIX 3aBaaHb | 3].

Bminns npoekTyBati 6a3u JaHUX Ha JOTIYHOMY 1 (Pi3HYHOMY PIBHAX B MPAKTUYHIN AISTBHOCTI, 3HAHHS
OCHOB ompauroBaHHs JaHux 3acobamu CYBJL, ki mpu3HaueHi A CTBOPECHHS JOKYMEHTAIBHHX 0a3 JaHHX,
Ma€ BETHMKE 3HAUYCHHA 11 popmyBaHHA (axiBug, ocodIHMBO MaiOyTHROro BUMTEN 1HGOPMATHKU, AKUH
MOBHHCH yCBl,Z[OMJ'IIOBaTI/I 1 PO3YMITH, IO HPOCKTYBAHHSA 0a3 NaHHX € CKIAJHUM TBOPYHM TPOTIECOM,
VCITIIIHE 3MIHCHEHHS SKOTO BUMAarae Bl BUKOHABL BUCOKOT'O PiBHS COPMOBAHOCTI OCHOBHUX MPUHOMIB
PO3YMOBOI TiSUTBHOCTI — aHaMi3y, CHHTE3Y, NOPIBHAHHS, aOcTparyBaHHs W y3aranpHeHHA. s ycmimHoro,
CBIIOMOrO 1 TBOPYOrO BUKOPHCTAHHS 1HCTPYMEHTApPIIO, IO MOB'S3aHUM 3 CyYacHUMH iH(popMaLiiHUMU
TCXHONOTISIMHA OMPALIFOBAHHS JAHUX, CIICIIATICTY HEOOXITHI IIMOOKI 3HAHHSI TCOPCTHUYHUX OCHOB, HA SIKUX
IPYHTYIOTBCSA L1 TEXHOIOTi, BMIHHS JOCTIIKYBATH IPECAMETHY Tany3b 1 HPOONEMHE CEPCAOBHUILC
CTBOPIOBAHOrO OAHKY AaHHX, a HE TIMBKHU BOIOJIHHA NpUHoMaMH poOOTH 3 IIEBHUM MPOTPaMHUM 3aCO00M.
Uepes BpaxyBaHHS BCIX BHINE 3a3HAa4YcHUX (pakTopie OvAe TIMbKH MiJCHIIOBATHCS PIBEHb MiATOTOBKH
BUYHTENS 1, K HACTIAOK, BiH OyAe 3JaTHUH SIKICHO TOTYBATH CBOIX VUHIB. PazoMm 3 THM, CTYICHTH MOBHHHI
3HATH (PYHKLIOHATBHI XapaKTCPUCTHKH 1 MPU3HAUCHHS NEBHUX KIACIB MPOrPaMHUX 3aco0iB, 30KpeMa Iie
CTOCYETBCSL MPOrpaMHUX 3aco0IB A BEACHHS JOKYMCHTanbHUX 0Oa3 maHux [8]. B Takomy kypci
nepentavaeTbesl PO3KPUTTS TAKHUX TEM!

1) Esomtoris MeToaiB 30epiranHs JaHUX

2) Knacudikanis CYBJ. Ocuosni pyukuii CYBJ]

3) Tunosa opranizauis CYBJ. SQL-3anutu B cepBepax 0a3 gaHUX

4) Pisni goctyny a0 6a3 ganux. Boyaosanuii SQL

5) Bukopucranus mosu PHP pis goctyny a0 6a3 ganux

6) 3aranpHe NOHATTS TECOPIi BiAHOIICHB. Pi3HI criocoOu opraxizauii 0a3 maHux

7) Pensmitina mozaene manux. Metogomorii npoekryBanns. [Hdosoriune npoekryBanHs. Jloriuxe
MPOSKTYBAHHS PIILIIHHUX 0a3 TaHUX

8) Mepexkna wmoxenr ganux. llpukaan B3aeMo3B'I3KiB MK 00'€KTaMU MEPEIKHOI CTPYKTYPH.
[puxnaan MEPEKHUX CTPYKTYD

9) Tpanzakmii i quticHicTh 0a3 ganux. Tpan3zakiii 1 mapanemizM. Ynpasniaas tpanzakdismu B CYB/,
OnpalfoBaHHs TPAH3AKLIA B PO3MOIUICHUX CUCTEMAaX

10) ApxiTekTypa KIE€HT-CEPBEP

11) baszu manux. O6'extHo-pemsiiiiai Bractusocti CYB]]. Temnopanshi 6a3u qanux

12) besneka ganux

13) Cucremu, opieHTOBAHI HA AHATI3 AAHUX

14) InTenexTyanbHUH aHaM3 AaHUX. BCTym 10 ekCepTHHX CHCTEM

JlabGoparopni poOoTH HPOBOAATECA 3 METOK (GOPMYBAHHS NPAKTUYHUX HABUYOK poboTH 3 Gazamu
JAHUX 3 BHKOPUCTAHHS PI3HOMAHITHHX TEXHOJIOTIH, a TaKoXK MPOCKTYBAaHHS 1 CTBOpEHHS 0a3 JaHHUX Ta
po3pobku  3aBepiicHUX AojaTkie no 6a3 manux. l[lepex BUKOHAHHAM JAaGOpaTOpPHUX POOIT CTYICHTH
BHKOHVIOTh MPakTH4IHI poOoTH 3 Mo SQL, KOpHCTYIOUHCH BiANOBIAHIMH METOIUYHUMH PEKOMEHAALISIMU
[3].

Hampuknan cryaeHTaM NpoONOHYIOTRCS Takl 3aBOAHHS I BUBUCHHS MCPEXKHOI MOJENI JAHHX, SKa €
y3arajJbHCHHAM 1€papXivuHOi MOJEN] 1 Ha TaKoMY MPUKIaAl MOXKHA BigoOpaskaTH BITHOIICHHS MK THIIAMH
3anuciB BUY "Oarato no Gararbox”.

VY MepexHIE MoJeni KOKHHH THI 3aIHCy MOXKE OYTH CKIAJOBOIO OIMbIN HIXK OJHOTO THIY Habopy. B
pe3vibTaTi MOKHa COPMYBATH MOAETD 0a3u JAHUX 13 JOBUIBHUMH 3B'A3KAMH MUK PI3HHMH THIIAMH 3AITHCY.
Kpim Toro oxpemi TMmH 3amuciB MOJKHA HE BKIIOYATH HI B SKI THIH HaOopy, 1o 3abe3neuye ToJaTKOBI
MOKIUBOCTI JJIsl PO3POOHHUKA 1 BIH MOXKE PO3B'I3yBaTH PsiA 3a4a4 CTOCOBHO omparoBanns ganux B CYB/.
Bigznauumo, mo CYB]l, B OCHOBI siKOi BHKOPHCTOBYETHCS MEPEKHA MOJACTh 0a3u JaHHUX, HA3UBAETHCS
CVYB] mepexnoro Tamy. Y 1971 poui Oy onyOnikoBaHui opinidHUE cTaHAAPT MEPEKHUX 0a3 JaHUX, TKUN
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Bigomuin Ak mogens CODASYL (aHrn. Conference on DAta SYstems Languages - KoH(epeHL i CTOCOBHO
MOB CMCTEM OMpayloBaHHA faHWX) - opraHisayis (Ha3Ba BUMOBASETbCA «KOAACIiN»).

Puc. 1 MNpuknag B3aEMO3B'A3KIB MiXK 06'€EKTamMn MEPEXKHOT CTPYKTYpK

B 0CHOBI MepexXHOT Mofeni JaHWX NexaTb MEepexXHi CTPYKTypu. PO3rnaHeMo MepeXHi CTPYKTypwu.
Hexan noTpibHo rpagiyHo npeacTaBUTU BigHOWEHHA MiX 06'ekTamun CTYAEHTCbKA _CAMOBPAOAHA _
OPIrAHI3ALIA Ta AKAOEMIYHA _TPYNA, KIMHATA_B TYPTOXWNTKY Ta CTYQAEHT.
B3aemM03B'A3KM MiX LUMMMK 06'eKTaMu nokasaHo Ha puc. 1., 3BiAKM MOXHa no6ayuTu, WO JaHa CXeMa He €
iepapxiyHOW, OCKiNnbkKKM Big nopoaxeHoro enemeHta CTYLEHT € pgBa Buxoanm. MepexHa CTpyKTypa
BiAPI3HAETbLCA Bif iepapXiyHOT TUM, WO B HiA BYyAb-AKNUI eNeMeHT MOXe OYTK 3B'A3aHWUIA 3 BYAb-AKUM iHLW UM
enemeHTom [3].

Ha puc. 2. po3rnaHyTo Npuknagn CKnagHux MepexHuXx CTpyKTyp, Ae ANSA 3py4YHOCTI uudppamn 1, 2, ...,
11 nosHauyeHi enemeHTUN (06'ekTU). MepexHy CTPYKTYpPY MOXHa Onucatu 3 BUKOPUCTAHHAM BUXIigHUX Ta
NOPOLXKEHUX €NeMeHTIB, a TakoX 306pa3nTu 1i TakKuM YMHOM, W06 MNOPOAXKEHI e€NeMeHTU 3Haxofuaucs
HUX4e BUXIgHWUX, WO i 3pob6bneHo Ha puc. 2. [JoCnifgXyun p[esdki MepexHi CTPYKTypu, NPUPOAJHO
po3rnagatun piBHi, 9K i B L€pPEeBOBUAHUX CTPYKTypax.

Po3rnaHemo, AK NojaHO B MEepPeXHIih CTPYKTypi B3aeMO03B'A3KM Mix o06'ekTamu. Ha puc. 1 nokasaHo
MepexHa CTPyKTypa, B AKii MiX fgBoma o06'ekTamu € fgBa BuMAM B3aeMo3B's3kiB: OAMNH-LO-BATATbOX
(Hanpuknag, M X o6'ektamn AKALEMIYHA-TPYNA-CTYLEHT) T1a BATATO-4O-O4HOTO
(CTYLEHT-KIMHATA-B-TYPTOXWTKY). Leii Bna 3B'A3Ky 3aknafjeHO B iepapXiYyHMX CTPyKTypax 3a
YMOBW, WO AaHi 3B'A3KW iCHYHTb BIAMOBIAHO MiX BUXIiAHWMMW Ta NOPOAXEHWMWU By3namMu o06'ekTamu, a
3B'A30Kk BATATO-A40-O4HOIO - MiX NOPOAXEHMMU Ta BUXIAHUMMW By3naMu. Y BunagkKy BUKOHAHHS Liel
YMOBMW CTOCOBHO BifNOBiAHUX BY3MiB MepexXHOT CXeMW roBopATb MPO MPOCTY MEPEXHY CTPYKTYpy, fAKYy
Heo6XifgHO Bigpi3HATK Bif cknagHoi. CKNagHOK MEPEXHOK CTPYKTYpPOK Ha3WBalTb CXeMY, B AKiil € xoya 6
oaunH 3B'930K BATATO-0O-BATATbHOX.

Puc. 3. CknagHa mepe>kHa CTpyKTypa

Ha puc. 3. po3rnsaHyTo nNpuKnag CKNagHOT MepexHOT CTPYKTypuM Ta MOXAWBI B3aEMO3B'A3KM MiX
ob6'ekTtammn. B ybomy npuknapgi 3 sysanom BUKTALAY moxe 6yTu 3B'A3aHO KinbkKa NMOPOAXEHUX, TOMY L0
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BMKMagay Befe 3aHATTA O6iNbl HiXX 3 O4HUM CTYAEHTOM. A KOXEH CTYAEeHT HaB4YaeTbCA OinblW HIX B 04HOTO
BUKNagava.

Po3ginatn mepexHi CTPYKTypu Ha ABa Tunu (CKNagHi Ta npocTi) Heob6XigHO Xxo04a 6 TOMY, WO CTOCOBHO
CTPYKTYp, nobyaoBaHWx 3 BUKOpUCTaHHAM 3B’A3KiB BATATO-AO-BATATbOX, HeobxigHo Aana ix
peanisayii BMUKOpUCTaHHA CKnagHux metofiB. KpiMm Toro, B gesikmx cuctemax ynpaBfiiHHA 6a3amMun faHuUX
MOXYTb NigTPUMYBATUCA MNPOCTI MEPEXHIi CTPYKTYypu, ane He MOXYTb MNiATpUMYyBaATUCA CKAagHI.
Hanpuknag, CYBA DMS, DBMS, CEKTOP BMKOpPUCTOBYK UM TX IHCTPYMeHTapiin, KopucTyBay MOXe
onucyBaTW NPOCTIi MepexHi CTPYKTypu. Peanisayifs CKNagHUX MepexXHUX CTPYKTyp MOXAuBa i B LUX
cucTeMax ynpasniHHA 6asaMy fJaHWUX WNAXOM NMPUBEAEHHSA 40 NPOCTOro BUFNALY.

Byab fAKy MepexXHYy CTPYKTYpY MOXAWBO MNpUBECTM [0 MNPOCTOro BUFNAAY, AKWO BBECTU
HagnnwkoBicTb (puc. 4). AKWO HagNMIWIKOBICTb, AKa B TaKOMY pasi BUHWKAE, € LONYCTUMOK, TO 3a TakKoro
nNigXoAy MOXHa MiATPUMYBATU MepeXHi CTpyKTypu paHux B CYB/M, fKi opieHTOBaHi Ha iepapXiyHy
opraHisayito gaHux.

Puc. 4. NogaHHs NpoCcT o1 MepeXKHOT CTPYKTYpK

MprvknagamMmu TUMNOBUX OMNEpPaTopiB MaHiNYyNHOBaHHA MEPEXHWUMMW JaHWUMW MOXYTb BYTWU Taki: 3HalTu
KOHKPETHMI 3annc y Habopi OAHOTUMNHMX 3anuciB; nepeiTn Bifg BXigHOro 3anucy A0 Mepworo BMXIiAHOTO
3anucy 3a fesKuM 3B'A3KOM; MepeldTW [O HACTYMHOro BUXigAHOTro 3anucy 3 AefKUM 3B'SA3KOM; CTBOPUTHK
HOBMI 3amuc; BUNYYUTW 3annuc; MoAUQiKyBaTM 3anuc; BKAOYUTM 3annuc A0 3B'A3KY; BUKAKUYUTM 3anuc 3i
3B'A3KY; MepecTaBUTU 3anuc A0 iHWOro 3B'A3KY i T.4.

Puc. 5. CTpyKTypa Mepe>kHOT 6a3un JaHuX.

Ba3u paHuWx, fKi ONUCYTbCSH MepPeXHOK MOAEeNNnt, CKnajgawTbcs 3 KiNbKoxX 4YacTuH (puc. 5). KoxHa
yacTMHa CKnafjaeTbCs 3 3anuciB, fKi B CBOK 4Yepry cknagatoTbcs 3 nonie. O6'egHaHHSA 3anuUCiB B NOTiYHY
CTPYKTYPY MOX/MNBE He TiNbKW 3a YyacTMHaMu, ane ii 3a JONOMOrOK Tak Ha3BaHWX HabopiB. TepMiH Habip €
OAHIEID 3 OCHOBHWUX KOHCTPYKLIi/A MoBuM cuctemmu 6a3 gaHux KOLACIN. Habip - ue iMmeHHe ABOXpPiBHeBe
[lepeBO, Ha OCHOBI AKOT0O (hOpMYeTbCA 6araTopiBHEBI gepeBa Ta NPOCTi MePeXHi CTPYKTYpu. TakKMM HYUHOM,
6asza gaHux KOOACIN cknagaetbca 3 feAKOT KinbKOCTi HabopiB. BMKopucTOBYHOUYN ABOXPiBHEBI 3B'A3KIB,
cneyianict 3 aHanisy CUCTeMU MOXEe KOHCTpPylBaTW [OCTaTHbO CKAajgHi CTPYKTypu faHumx. Habip - ue
eKk3eMnnap iMeHoOBaHOi CYyKymHOCTiI 3anucie. CTOCOBHO KOXHOF0O Tuny Habopy Tum 3anucy Moxe 6yTu
OrofoWeHNn ronoBHMM. B KOXHOMY Habopi Mae 6yTW OAWH eK3emMnasp 3anucy Ta Oyab-Aka KiNbKiCTb
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eK3eMNAApPiB KOXHOr0 TUNYy 3anuciB - enemMeHTiB Habopy. Hanpuknag, Habip MOXHa BUKOPUCTOBYBaTU ANS
06'eAHaHHA 3anunciB NpPo CTYAeHTIB OAHIET rpynu.

Mepepaxyemo BnacTuBOCTi Habopy:

a) Habip - ue noliMeHoOBaHa CYKYMHICTb 3B'S3aHNX 3aNUCIB;

6) B KO)KHOMY eK3eMnnsapi Habopy Moxe 6YTW TinbKW OAUH TONOBHUI eK3EMNAAP;

B) B ek3eMnnapi Habopy Moxe 6yTM XXOAHUX, 0a4MH abo KiNnbKa 3anuncis;

r) HaGip BBaXaeTbCsf MOPOXHIM, AKLWO CTOCOBHO MEBHOr0 3 €K3eMNAApiB 3anucy He BCTaHOBJ/IEHO
3B'A3KiB 3 BiAMOBIJHUM €K3eMMNAAPOM FONOBHOTO 3anucy;

4) ekzemnnsp Habopy icHYe micns 3anam'aTOBYBaHHSA FONI0BHOTO 3anucy;

e) Tun Habopy € noriyHuii B3aemo3B'A30K OAUWH-OO-BATATbOX MiX roNoBHUM Ta €EMEHTOM
Habopy (puc. 6.);

Puc. 6. Tun Ha6opy "Cknag rpynun”

X) KOXHOMY Tuny Habopy HajaeTbCcs imM’f, WO AO03BONSE OAHY i Ty camy napy TuniB 06'eKTiB
BMKOPWUCTOBYBATMU B KilbKOX B3aEMO3B'A3KaX.

Heob6XigHO pPO3Pi3HATN TUN Ta eK3eMNnsp Habopy. Ane cnovyaTKy MNOACHMUMO PI3HULIK MIX MOHATTAMMU
TMn Ta ek3emnnaap 3anucy. 3anuc CTYAEHT € Ttunom 3anucy, a psAgok cumBoniB "lFonocHa HaTtansd
MeTpiBHa, YneH NpoKOMY, KiMH. 67" - ekdemnnspom Tuny 3anucy CTYAEHT. lHwummn cnosamu, B 6asi
LaHUX MOXYTb 36epiraTnuca ofuWH Y KinbKa eK3eMNNApiB 3anucy geakoro tTuny. MNopfi6bHe BifHOWEHHS iCHYE
i Mk Tunom Habopy Ta ek3emnnsapy. B npuknapgi Ha puc.6 HaBegeHo Tun Habopy CKAAL MPYMNW, a Ha
puc. 7. - A0OT0 eK3emMnnsap, B AKOMY BMIilLEHO €K3eMNAsAp TUNy ronosHuii 3anuc FPYMA "3l rpyna, Kypatop
CupopeHko B.MM., kategpa ITMN" Ta N ek3emnnApiB Tuny 3anucy-3suyainHoro: "41 CaxHo I.M., cTapocTa
rpynu", "21K Kupunenko O.b.", "426X XapueHko O.M."

Puc. 7. Eksemnnsp Habopy CKNAAMPY MW

TakuM YMHOM, eK3eMnnNap TUny Habopy cknagaeTbca i3 O4HOr0 eK3eMnaapy TUNY 3anucy-ronoBHOTO,
XXOAHOTO UM KiNbKOX €K3eMNNAPIB TUNY 3anucy 3BUYalHWA gaHoro Tuny Habopy. Mix ek3emnnsipom Tuny
rofIOBHOrO 3anncy Ta €K3eMNAspoOM TUNY 3anuc-3BuYaiHWUin icHye B3aemo3B'a3ok OAMH-4O-BATATbOX.
MeBHWI ek3emMnaaAp TWNy 3anuc-3BuYyaiHWiA B ek3emMnnapi faHoro Tuny Habopy He MOXe OAHOYACHO
HanexaTtu 6inblWl HIDK OLHOMY €K3eMNANApy TUNY TFONOBHOrO 3anucy. |HWWMW cnoBamu, YHiKanbHIiCTb
ronoBHOro Tuny Habopy € 060B’A3KOBO. B mopfeni gaHux, yepe3 Ky ONMCYeTbCA B3aeM03B’1I30K O AUNH-
OO-BATATbOX, Tun ronoBHoro 3anucy mae Bif 0 go N ek3emnnaAapiB Tuny 3anucy-3BmyainHoro. B csoto
yepry TMM 3anucy-3BMYalkHOro B iHWOMY Habopi MoXe B6yTW BM3HAYEHWU TONOBHWIA 3annc. FT0ONOBHWIA 3anunc
i3 gaHoro Habopy MoXxe 6yTW BMKOpPUCTAHMM Y Kinbkox Habopax. Taka CTpykTypa € iepapxito. OTXe,
iepapxiyHa Mofenb faHWX € YaCTKOBUM BMMNAAKOM MepeXxHoT mofeni.

Puc. 8. MopaHHs BigHOWweHHA M :Ny Mepe>kHiii mogeni
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CyTTeBa BIAMIHHICTP MUK MEPCIKHOI Ta 1€pApXIYHOI0 MOJCIAMH JAHUX MONATae B TOMY, IO B
MEPEKHIA MOZAETI KOKHUH 3alliCc BHKOPUCTOBYBAaTHCh y Ovab-aKoi KimbkocTi HaOopie. Ha pmuc. 8. B
MEPEKHIN MOJCII, 10 XapaKTePU3yeThes qBoma Tunamu Haoopis Buknagaas HABUAEC JIMCLIUITTIJIIHU Ta
CTYHAEHT BHUBYAEC JIMCHUILUTHY, sanuc-spuuabinuii JACHUIUIIHA Bxogute 40 000X THMIB
HabopiB Ta € 3B'A3kor0 1uX HaOopiB. Kpim Toro, Oyap-akuil 3ammc MepexHOi MOAETl MOXKE OYTH K
T'OJIOBHUM, tak i 3BUMAVTHUM 3ATTMCOM B Habopi.

Ho mepesar mepexHux CTpykTyp cmig BigHectu HasBHiCTh CYBJl, 3a A0mMOMOror SIKMX yCHIIIHO
peamizyeThes Taka OpraHizaiis, a TAakOoXK MPOCTOTAa peajisaiii 3B's3kiB "OGararo mo Oarathox", siKi 4acTo
3VCTPIYAIOTHCS B PEATBHOMY CBITI.

[lepeBara Mepe:keBUX MOJENCH — BIACYTHICTD OYOMIOBAHHS JAHUX Y PI3HUX eneMeHTax mogeni. Kpim
TOrO, TEXHONOTIA POOOTH 3 MEPEKECBUMH MOACTSAMH € 3PYYHOIO U KOPUCTYBAda, OCKUIBKHA JAOCTYI JO
JAHUX MPAKTHIHO HE MA€E OOMEKEHB 1 MOXKIHBUH OS3MOCEPEAHBO 10 00'eKTa Oy b -SIKOTO PIBHSL.

Sk cBIAUMTH TPAKTHKA TMOEAHAHHS PI3HOMAHITHUX MEAArOriYHUX MPOTPaMHHUX 3aco0lB  Ta
ABTOMATH30BAHUX HABUAIPHUX CHCTEM, MEPEKEBHX 0a3 JaHHUX 3 TPAIULIMHUMHA 1H(QOPMAIHAMH HOCISIMHU:
MiAPYYHUKAMH, HABYAIBHHUMH MOCIOHUKAMH, MOBIJHUKAMH, 33JaYHHKAMU TOIIO CIPHSE PE3yJIbTATHBHOCTI
HaBYaHHA [§].

IMigxig 10 CUCTEMHOrO HaBYAHHS B rajiy3l Cy4aCHHX TCXHOIOTIH B iH(OpMALIHHINA AISUTBHOCTI, SIKUH
IPVHTYETbCA HA BHBUCHHI peanbHUX O0'€KTIB, PO3rLAl iX 3aJeKHOCTEH, akTyamizamii Ta CIHpaHHS Ha
CHCTEMY 3HaHb, SIKUX BXKE HAOYIH CTYACHTH, JO3BOJISIE PEANTi3VBATH JUAAKTUYHHHA HPUHLNI NPOOIEMHOCTI B
HABYaHHI 1 BIANOBIAAE PIBHIO CyYaCHHX BUMOr A0 3HAHb 1 YMIiHb, HCOOXIAHHX BHUCOKOKBAII(hIKOBAHOMY
(axiBLeBl B ramy3i iHGOpPMaIIHUX CUCTEM.
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Abstract. Some aspects of the methodology of teaching databases in the pedagogical university are
considered in the article as the necessary component of professional training of specialists in the field of
informatics. The group of questions of the theoretical content was investigated and a methodology for
carrying out laboratory works on the course "Design and development of databases" was proposed. Particular
attention is paid to the study of issues related to network model databases. Examples of such databases are
considered.
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Hamionanenuii neparoriunuii yaisepeuter iMeni ML.I1. JIparomanosa

TEOPETUYHI ACIIEKTH HABYAHHS «JITHI'BIC TUYHOI IHGOPMATHKI»
AK ITPUKJIAJHOI JIHI'BICTUYHOI AUCIMILITHA

AHoTanisi. B cTarTi omucaHo Aeski acmeKTH PO3BUTKY CYYACHOI MPUKIAAHOI JTIHTBICTHKH. PoskpuTo
3MICT HaBYanmbHOI aucimrniiHu «JliHreicTiuHa iHQopMarnka». ONHCAHO I ATH KOMIIOHCHTHY MCTOAWUYHY
CHCTEMY HAaBUaHHS AUCIUILTIHA «JlIHrBicTHYHA 1HQOpMATHKA» K CICLKYPCY A VIHIB.

Kirouosi ciioBa: miHreictTuuHa iHpopMaTHKa, METOAMYHA CUCTEMA HABYAHHS, CIICLIKYPCY A VUHIB.

Jist yeOimHOro pO3BUTKY CYYaCHOr0 1H(GOPMALIIIHHOTO CYCHLIBCTBA HEOOXITHO (POPMYyBATH TOTOBHICTH
BHKIQa4iB T4 BUUTCIB BIIPOBAKYBATH HOBi 1H(OPMAIIHHO-KOMYHIKALIHHI TEXHOIOTI Ha SAKICHO HOBOMY
PiBHI, 3BaKaroud Ha NHrBICTHYHE MiArpyHTA. ChOrogHi 0coOMHMBO TOCTporo € mpodiema (OopMYBaHHS
cucteMH 1HGOPMATHYHHX 3HAHb, YMIHb T4 HABHUOK CYYACHHUX BUHTETIB-peaMeTHHKIB. Lla mpobmema
MOB’s13aHa 3 OVPXJIMBUM PO3BUTKOM 1H(GOPMALIHHO-KOMYHIKAIIIHHUX TEXHOIOTIH Ta iX MOMMPCHHAM 1
BUKOPUCTAHHSAM B PIZHUX Taly3MX JIOACBKOI ALUTBHOCTI, NOB S3aHOI 3 MOLIYKOM, ONPALFOBAHHSIM,
30epiraHHsIM, MEPCIABAHHSM 1 3aXUCTOM PI3HOMAHITHHUX MOBIJOMJICHD 1 JAHHUX.

Jlinreictnuna iHQopMaTHKa € OJHUM 13 HAMICPCICKTUBHIIINX HAMNPSAMKIB PO3BHTKY CYYaCHOI
MPHUKIAJHOI THIBICTUKH. SIK BIZHOCHO HOBAa JIHIBICTUYHA rany3b 3HAHb, CTAHOBICHHS JIHTBICTHYHOI
iHpopMaTuKu posnodanocs v 60-tux pokax XX CTOMITTA v 3B” 43Ky 3 IHTCHCHBHOIO KOMIT IOTCPH3ALIEI0 BCIX
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