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Pedepar

[TosicHIOBaNIbHA 3amucKa A0 JUIJIOMHOT poOOTH cKiianaeThesi 3 70 CTOPIHOK,

MiCTHTH 16 LmrocTpariii, 1 101aToK, BHKOPHUCTAHO 9 IKeper.

AxtyansHicTh. CTBOpEHHS 1H(QOPMAIIITHUX CUCTEM IS CYTIPOBOY HABUYAHHS B
Jac pO3BUTKY 1H(GOPMAIIHHUX TEXHOJOTIH € IOCUTh aKTyaJlbHUM, TaK SIK MOCTIHHO
pPO3BUBAETHCS HABYAJIBHUN TIPOIIEC, METOJWKH HAaBYAHHS Ta 3 SBISIOTHCS HOBI
muciuiuling. Bece 1ie morpebye 00Ky BIAMOBIIHUX PO3pOOIl HOBUX PIIICHB.
BuxopucTaHHS Cy4acHUX TEXHOJIOTIM Yy CHUCTeMi HaBYaHHS BUKIWKa€e HOBI 3amadi
mepel OpraHi3aii€lo HaBdajdpbHOTO Tmporuecy. OmHa 3 Takux 3aJa4 TOJATaE B
HEOOX1THOCTI 3MIHM TPAJIUIIIIHOT CHCTEMH HaBYaHHS, TEXHOJIOT1HM Ta po3po0ill HOBUX
pimens. HaByasibHa cucTeMa MOBMHHA CTaTH THYYKOIO, OPIEHTOBAHOIO Ha CTYACHTA

Ta TUHAMIYHO 3MIHIOBATHCS.

Mera po6otu. Metoro pobotu € po3poOka 0a3u JAaHUX TSI aBTOMATH30BaHOI

CUCTCMHU CYIIPOBOAY HABYAJIBHOI'O ITPOLICCY.

Iepenix xmo90BHX cimiB: iHpopmaniiina cuctema, CYB/, 6a3a nanux, SQL.



Abstract

The explanatory note to the thesis consists of 70 pages, contains 16 illustrations, 1

appendix, used 9 sources.

Topicality. The creation of information systems to support learning during the
development of information technology is quite relevant, as the educational process,
teaching methods and new disciplines are constantly evolving. All this requires taking
into account the development of new solutions. The use of modern technologies in
the education system raises new challenges for the organization of the educational
process. One such challenge is the need to change the traditional learning system,
technologies and develop new solutions. The educational system must become

flexible, student-oriented and change dynamically.

The goal of the work. The aim of the work is to develop a database for an

automated system for monitoring the educational process.

List of keywords: information system, database, database, SQL.
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Ilepeinik ckopo4eHb, YMOBHHX ITO3HaYEHb
ACCHII — aBTOMaTM30BaHa CUCTEMA CYNIPOBOY HABYAIBHOTO MPOIIECY.
JIH — nucraniiiHe HaBUaHHS.
EOM — enexTpoHHO-00UKCITIOBAIbHA MAIITUHA.
CYBJl — cuctema ynpaBiiHHs 0a3aMu JaHUX.

SQL — Structured query language.



Beryn

Po3BUTOK KOMII'FOTEPHHUX TEXHOJIOTIN MPHUBENIO J0 MAacOBOTO BUKOPUCTAHHS
aBTOMaTH3allii B pi3HUX cdepax TIIBHOCTI, Takok 1 B HaBuaHHi. [llupoke
NOILIMPEHHS B HaBYaJIbHOMY IIPOIIECI OTPUMAJId aBTOMAaTU30BaHa CUCTEMa CYIPOBOIY

HaBYAJIBHOTO ITPOLIECY .

ABTOMaTH30BaHa CHUCTEMA CyNpoBoay HaB4ainbHOro npouecy (ACCHII) [8] —
[[€ CYKYIHICTh 3B’f3aHUX MDK COOOI0 TEXHIYHUX, NPOrPAMHO-AITOPUTMIYHUX,
iHQOpMaIIfHO-METOMOTUYHNUX  3ac00iB,  NPH3HAYCHUX  JJII  aBTOMAaTH3aIii
HABYAJILHOTO TPOIIECY, TOMIyKy Ta OOpPOKM HaBuYajdbHOI 1H(oOpMaIli 1 MpOBEICHHS

KOHTPOIO 3HAHb

VY TenepimiHii yac BXKe ICHYIOTh Ta MPOJOBKYIOTh CTBOPIOBATUCH PI3HOMAHITHI
mporpaMHi 3aco0u, sKi 3a0e3NMeuyroTh MPOIleC aBTOMATU30BAHOTO HABYAHHS 1
TECTyBaHHS 3HAHb 3 PI3HUX JUCHUIUIIH. AJe, po3poOka MOAIOHMX MTPOrpPaMHHUX
3ac001B He mepecTae OyTH aKkTyalbHOIO. Tak sSK MOCTIHHO PO3BUBAETHCS HABYAIHHHM
Mpoliec, METOAWKMA HaBYaHHS Ta TOSBH HOBUX JHUCIHUILUIIHK TOTpedye OOmiKy

BIIMOBIAHUX 1M crienu(PIYHUX 0COOTMBOCTEH.

I[O nepeBar BUKOPUCTAHHA ABTOMATHU30BAHHX CHCTCM HABYAHHA B HOpiBH?IHi 3

TpaTUIlIMHIMU METOJIaMH MOJKHA BiHECTH [9]:
® HaBYaHHS O1IBIIIOTO MOTOKY CTYACHTIB B TIOPIBHSHO CTUCIUN TEPMIiH;

® Kpamuii 6ajaHC MK MAacOBUM Ta 1HAMBIIyaJIbHUM M1X0/IOM J10 HABYAJIHHOTO
MPOIIECY;
® MOXXJIHMBICTH JUCTAHIIMHOTO HaBYaHHS;

® [/IBUILEHHS IHTEPECY Y CTYACHTIB 10 HABYAJILHOTO MPOLIECY.
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Po3pmin 1 ABTOMarn3oBaHi CHCTEMH CyNIPOBOIY HaBYaJILHOTO

Ipomecy

BukopucTtanHs cydacHUX TEXHOJIOTIH y CHUCTeMI HaBUYAHHS BUKJIMKA€E HOBI 3a/1a4i
nepell OpraHi3alielo HaBuajJbHOro mpouecy. OpgHa 3 Takux 3a4a4 INOJArae B
HEOOX1THOCTI 3MIHM TPAAUIIAHOI CUCTEMU HaBYAaHHS, TEXHOJOTIH Ta pO3pOOKH
HOBUX pimeHb. HaByanbHa cHcTeMa MOBHHHA CTAaTH THYYKOIO, OPIEHTOBAHOKO Ha

CTy/ICHTA Ta JUHAMIYHO 3MIHIOBATHCS.

CphOroHiIIHSI METOIMKA BUKIJIAJIaHHS Niepeadavae, 10 BUKIJIagay MIOPIYHO B
OTH1 ¥ TI K JIEKIIii, MaJIIOOYU OAHI i Ti K cxemH, rpadiku 1 T.i., M0 3adupae d6arato
yacy. BnpoBakeHHs1 HOBUX 1H(OpMaLIHUX TEXHOJIOT1M B HABYAHHS 3a JIOIIOMOI'OIO
JeKIi B EIEKTPOHHOMY BH[I, MPE3EHTallli, IHTEepHETY, aBTOMAaTU30BaHUX CHUCTEM
HaBYaHHS 30UIbIIye €(EeKTUBHICTh Ta IIBHUJKICTh MPOLIECY HABYAHHS, TAaK K TakKi

METO/IM BUKJIQJIAaHHSI Kpalle 3aCBOIOEThCA CTyJIeHTamHu [7].

Po3rmisiHeMO OfiHYy 13 HOBHUX TE€XHOJIOT1H. ABTOMAaTH30BaHa CUCTEMa CYNPOBOAY
HABYAJIBHOTO IMPOIIECY BUKOPHUCTOBYETHCS JJI aBTOMAaTH3allli HABYAJbHOTO MPOLIECY
MIJrOTOBKU CTYAEHTIB, K 3 BHUKJIaJadyeM, Tak 1 0e3 Hporo. 3a nonomororo ACCHII
3a0e3neuyeTbcsl HAaBYAHHSA, KEpyBaHHS HAaBYAJIBHUM MPOIECOM, IIATOTOBKA

HaBYAJIBHUX KypPCiB, TECTYBaHHs 3HaHb Ta PE3yJIbTaTH HaBYaHHA [§].

ABTOMaTH30BaHa CHCTEMa CYIMpPOBOJY HAaBYAJIBLHOTO MPOLECY OpIEHTOBaHA Ha
HaBYaHHS, B OCHOBHOMY HaIlpaBJieHI Ha JIOHECEHHS TEOPETHUYHOI YacTUHU
JUCUUIUIIHM, BUKOPUCTOBYIOUM TEOPETUYHUN Marepiall B €JIEKTPOHHOMY BUIVISAL,

MIPEe3eHTAallisIX Ta Bimeomarepiami[7].

OnHUM 13 BOXIIMBUX €TamiB Oy/Ib-IKOTO MPOIECY HABYAHHS € €Tall MEePeBIpKH
3HaHb, TaK SIK PE3YyJIbTAT Ha BUXO1 JAHOTO €TaIly TOBOPUTH PO TOTOBHICTh CTY/ICHTA

JI0 OJATIBIIOT0 HAaBYaHHS TOTO UM 1HIIIOTO Marepialy.

Opniero 13 HaWmpocTimmx (GopM aBTOMATH30BAHOI CHCTEMHU OIIHIOBaHHS €

dbopmMa TecCTiB, 7€ BUKOPUCTAHHS KOMIT'FOTEPHUX TEXHOJOTIH 103BOJISiE€ BUKIIAAAYY
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TBOPYO MIAXOJUTH O CTBOPEHHS TECTIB, @ PyTUHHY NEPEBIPKY BIAMOBIIEH CTY/IEHTIB

sanmummta Ha ACCHII [7].

Peanizamiero ACCHII moxxe Oytu amcraniiiiHe HaBuaHHS. [/[ucTaHIiiHe HaBYaHHS
(IH) [9]- ue naBuaHHs Ha BiACTaH1, KOJIU BUKJIAJa4 1 CTyJAEHT PO3/1JIEHI IPOCTOPOBO
1 koimu Bci abo Oulbllla 4YacTMHA HABYAJIbHUX MPOUEAYp 3AINCHIOETHCS 3

BUKOPHUCTAHHSIM Cy4YaCHUX 1HPOPMALIHHUX 1 TEIEKOMYHIKAI[IHHUX TEXHOJOTIH.

JlucraHiliiiHe HaBYaHHS Yepe3 IHTEpPHET — 1€ HaBYaHHS, MPU SIKOMY 3Ha4Ha
KUTBKICTh HaBYAJILHOTO Marepially Ta B3a€MOJis MDK BHKJIAaJaueM Ta CTYACHTOM
B1IOYBAEThCS 3a JOMOMOIOI0 TEXHIYHUX, MPOTPAMHHUX 3ac00IB 3 BUKOPHUCTAHHSIM

100aJIbHOT MEPEXKI.

[HTepec y cTyneHTiB 10 Takoro HaBuaHHs 3poctae. 3a nanumu IDC [9], y CIITA
oumpmie HiK 50% BHIIMX HaBYaJbHUX 3aKJIaJiB BUKOPHUCTOBYIOTH JIHCTaHIIIKHI

OHJIAVH NPOTrPaAMHU, SIK YACTHHY HAaBYAJIBHOTIO IIporecy [9].

Bigminaoto ocoOmuBicTio JIH € HamaHHA CTyaeHTaM MOMKJIHMBOCTI CaMHM
OTPUMYBATH 3HAHHS, BUKOPUCTOBYIOUM PI3HI 1H(OpMaIiHI pecypcu Taki sk [7]:
pi3HI 0a3u JaHuX, 0a3u 3HaHb, KOMIT'FOTEPHI HAaBYAJIbHI T4 KOHTPOJIOKOUl CUCTEMH,
BIIEO- Ta  aydio3amucH, TMpe3eHTallii Ta eneKTpoHHI Oi0mioTexu. Takox
BUKOPHCTOBYIOUH, TPAIUINIAHI MIAPYYHUKUA Ta METOJUYHI PO3POOKU, CTBOPIOETHCS

yHIKaJIbHa PO3MOAIEHA cepeia HaBUaHHs, JOCTyITHA KOXHOMY [9].

[IpoBenenHst BifCOJEKIII, BiICOKOH(PEPEHIIIH, MOMXJIMBICT, MPOBEICHHS
YacTHX KOHCYJIBTAIllMl 3 BHUKJIAJa4eM 3a JOMOMOTOH TEJIECKOMYHIKAIIMHUX CHCTEM,
pOOUTH B3aEMOIII0 MK CTYyJACHTOM Ta BUKJIaJadueM O1IbIN IIKAaBOIO HIXK TpaJHIliitHa

dbopMa HaBYAHHSI.

Takox Takwii BUJ HaBYAHHS JO3BOJISIE 34 JIOTIOMOTOIO TEJIEKOMYHIKAIIMHUX
CUCTEM CITUJIKYBaHHSI M1 CTYJICHTaMH, 1110 J03BOJISIE MPOBOAUTH CEMiHApHU Ta J1JIOBI

irpu [9].
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B ocranHiii yac 30UIbLIMIACh TOMYJSPHICTh BUKOPHUCTAHHS 1HTEPHET
TEXHOJIOTIA B SKOCTI TEXHOJIOTi I IWCTAHIIMHOIO HaBYaHHSA, IO IIOB'SI3aHO 31
3pOCTaHHSM MOMJIMBOCTEH TEXHIYHMX 3ac00IB 3B’SI3Ky Ta PO3MOBCIOUKEHHSIM
KOMIT FOTEpHOT Mepesxi i1HTepHeT. Jlo nmepeBar BUKOPUCTAHHS LIUX TEXHOJIOTIH MOXKHA

BigHecTH [9]:
* MoxnuBicTb nepeaaya QaitniB Oyab-sKoro opmary Ta po3mipy.
*  MoXIuBICTb MIBUJIKO 3MIHIOBATH 1H(OpMAIIiTO 31 CBOTO POOOUOTO MICIIS.

e 30epiraHHs HaBYAJIbHOI 1H(OPMALIIl B TaM’ATi KOMIT' I0Tepa Ha OyIb-sKUN Yac,

Ta pefaryBaHHs, oOpoOka, ApyKyBaHHS I1i€l iHPopMarii.
* OnepaTUBHUN 3BOPOTHIM 3B’ SA30K.
* MOoXIUBICTb JOCTYIY J0 PI3HUX JKepel iH(opmariii.

* MoxnuBICTh peaiizalli pi3HOMAHITHUX EJIEKTPOHHUX KOH(EpEeHLIH, y ToMy
YUCIi B PEXUMI  TPSMOTO  BKJIIOYCHHS,  ayJiOKOH(epeHIid  Ta

BiJICOKOH(EPEHITI.

®* MoOXIuUBICTh CHUIKYBaHHA 3 OyAb-SIKHM KOPUCTYBaueM, MIAKIIOYEHUM [0

MepexXi IHTEpHET.

e MoxnuBicTh IepeHecTu iHdopmarllio B odduiaitH Ta 06poOka i B 3pyuHHil AJist

KOpPHUCTyBaua 4ac.

[aTepHeT MiHIMI3yBaB  4YacoBi, MPOCTOPOBI Ta (piHAHCOBI TPYAHOII B

PO3MOBCIOMKEHHI 1H(OpMarii.

Maiixke BCi HaBUaJbHI 3aKJIaJM BHKOPUCTOBYIO CHUCTEMHU aBTOMAaTH3aIlii IS
BEJICHHS nokyMmeHrooOiry. Jlms aBTomarm3aiii 1€l mpobiaeMu 3 yCHiXoM
BUKOPHUCTOBY€eTbC [| odicHl makeru nporpam Microsoft Office Tta nomi6ni. s
CYNPOBOy HABYAJIBLHOTO MpOIECYy Oararo HaBYAIBHHMX 3aKJIaJiB BUKOPHUCTOBYIOTH

CreIfiaizoBaHe IPorpaMHe 3a0€3MeUCHHS.
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1.1 Ornaag aBToMaTU3oBaHUX CUCTEM cynpoBoay
HaBYaJ/1IbHOIo npouecy

OpHuM 13 TPEACTaBHHKIB Takoro MporpaMHoro 3abesmeueHHs € Google
Classroom [1] — 11e 6e3komToBHUM cepric Bl Google cTBopeHuid /Uit HaBYATbHUX
3aKJIaJIIB 3 METOIO CIIPOIEHHS, MOIKPEHHs 1 Kiacudikauii 3apaaHb Oe3nanepoBUM
nUsIXoM. Mloro OCHOBHA MeTa - MPUCKOPUTH IPOLEC MOLIMPEeHHs (ailliB Mix

BHUKJIaJJa4eM Ta CTyACHTOM [1].
OcHoHi ocobnuBocti Google Classroom [2]:

1. HamamryBanHs kjacy. [[j1st KO)KHOTO KJlacy CTBOPIOETHCS CBIM KO, SIKMH y4HI
MO’KYTb BUKOPHUCTOBYBATH JUIsl PUEHAHHS 10 criibHOTH. Llel mpouec ycyBae
HEOOXIJTHICTh CTBOPEHHS IIOTNEPENHIX peecTpiB (ajge i KOPUCTYyBaHHS

Classroom Bce x HeoOxinHO matu Google akkayHT).

2. Bzaemomis 3 Google Drive. Ilpu kopucTtyBaHHI CEepBICOM aBTOMaTHYHO
cTBoproeThest Teka “Kimac” nHa mucky Google y Bukiamada 3 HOBUMHU

BKIIAACHHAMHU HJISA KOKHOI'O CTBOPCHOIO KJIacCy .

3. Aromaruzamis. IIpu ctBOopenHi 3aBmanHsi B (dopmari Google- mokymenTa,
CEpBIC PO3MOBCIOAWTHL KOMIi BCIM KOPHCTyBadaM sIKl MPUETHAHI 10 JAHOTO

KJ1acy.

4. Tepminu. Ilpu cTBOpeHHI 3aBAaHHS BHUKJIAJad BKazy€e TEPMIH BUKOHAHHS
pobotu. Konu ydyeHb Hajae 3aBJaHHs 10 TOYATKy TEPMiHY, HA MOr0 JOKYMEHTI

3'sBisieThes craryc «lleperisiay, 1o 103BOJIIE€ BUNTEISAM POOUTH COPTYBAHHS.

5. 3BopoTHi 3B’s130K. Konu CTyneHT BUKOHYE CBO€ 3aBAaHHS, BUKJIAJad MOXKE
3a0€3MeYnTH 3BOPOTHIN 3B’SI30K Y TOM MOMEHT, KOJU CTYACHT 3HAXOAMUTHCS B
craryci “Ilepersiny”. Konu 3aBaaHHsl OBEPTAETHCA O CTYAEHTA, TO CTYAEHT

MIePEKIIIOUAEThCS B cTaTyc “PemaryBaHHs’ 1 IPOJAOBKYE POOOTY.
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6. 3pyunuid omsa. | Bukmanadi, 1 CTyAEeHTHM Ha ToiioBHOMY ekpani (Google
Classroom MOxyTh OauuTH BCl 3aBAaHHA. Lle 103BoJsi€ KOHTPOIIIOBATH POOOTY

B I[eKiJ'ILKOX Kj1acax OJHO4YaCHO.

7. 3B’s30K. 3aBISIKU MOEAHAHHIO KJIACHUX OTOJIOIICHb, CTBOPEHUX BHUKJIAJa4yeM, 1
IHTETPOBAaHUM MOXJIMBOCTSMH KOMEHTYBAaHHSl 3aBJlaHb, Yy KOpPHUCTYBayiB
3aBXKJIU € MOXKJIUBICTh MIATPUMYBATHU 3B'SI30K 1 OyTH B KypcCl CTaTyCy KOXHOTO

3aBIaHHs [2].

8. Tpamumiitai  ¢ynkmii. [{oOpe peanmizoBaHa MOXIUBICTh IMyOJIIKyBaTH
TEOPETUYHUIN Marepiaj, 3aBIaHHS, BHCTABISATH OI[IHKH B ypHaj Ta BECTH

00JTIK.

Jlo MiHYCIB JaHOI CHCTEMH MO)XHA BITHECTH BIiACYTHICTh (DYyHKI[IOHATY JIs
NPOBEACHHS TECTyBaHHS 3HaHb, TOMY KOPHUCTYyBaul CTBOPIOIOTH TECTH B IHIIOMY
nonatky Big Google, a came Google Forms. Bin cTBOpeHuil st mpoBeAeHHS
ONHUTYBaHb, aji¢ JOKJIABIIM HEBEJIUKE 3YCHUJUISI ONMTYBaHHSA MEPETBOPIOIOTHCS B

TECTH. [3]

[Ile omnum rpaBuem y i cdepi € Moodle. Moodle (Modular Object-
Oriented Dynamic Learning Environment, BumMmoBnsieTbcst «Mymm») [4]- 11e MOmylibHE
00'€KTHO-OPIEHTOBAHE JIMHAMIYHE HABYAJIbHE CEPEJOBHINE, SKE HA3WBAIOTH TAKOXK
CHCTEMOIO YMpaBIiHHSI HaBUAHHSIM, CHUCTEMOIO YMPAaBIiHHS KypcaMu, BipTyaJbHUM
HaBUAJbHUM CEPEJOBHIEM a00 MPOCTO IMIATPOPMOIO Jisi HaBYAHHA, sIKA HAJa€
BUKJIaJlauaM, YYHSIM Ta aJMIHICTpaTOpaM J1y>K€ PO3BUHYTHI HAOIp 1HCTPYMEHTIB IS
KOMIT'FOTEPU30BAHOIO HABYaHHA, Yy TOMY 4HCIl JucTaHuiiHoro. Moodle moxHa
BUKOPHCTOBYBATH B HABYAHHI IIKOJSPIB, CTYICHTIB, NP IMiABUIICHHI KBamidikaiii,
Oi3HeC-HaBYaHHI, K Y KOMITHOTEPHMX Kjacax HaBYaJbHOTO 3aKjiaay, Tak 1 s

caMOCTiitHOT poOoTH Bioma [4].

Moodle - me nporpamue 3a0e3neUeHHS 3 BIAKPUTUM BHUXITHHAM KOJIOM, TOOTO

Take TMporpaMHe  3a0€3MEUeHHS  MOXIUBO  OE3KOIITOBHO  3aBAaHTAXKYBATH,
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BUKOPHMCTOBYBATH, Ta 3MIHIOBaTH a00 po3muproBaTd. J[0 IUIIOCIB MOXHa BIJHECTH
MOBHICTIO OE3KOIITOBHE BHUKOPHCTAHHS, CTBOPEHHS SIKICHUX KYypCIB, MOXIIMBICTb
BUKOPUCTAHHS HaBYajbHOI 1HGOpMaIli B pi3HUX dopmarax - ay/io, BiJ€o, TEKCT Ta

IHIIHUX.

Takoxx B Moodle MoxnuBO miiKiIO4aTH pi3HI JOAATKH Bl 1HIIUX KOPUCTYBayiB

Hanpukian [3]:
e Monynb BiieoKkoH(EpEeHILii.
e MacoBi po3CHIaHHS CIOBIIICHbD.
e Ayio Ta BiJIeO YaTy Ta IHIIII.
o minyciB MokHa BigHecTH [3]:

 Jlyig BUKOPUCTAHHS CUCTEMHU MOTPIOEH MPUCTPIH Ui po3ropTaHHs (cepsep abo

XOCTHHT).
e Moodle mae mocHUTh BUCOKI CHCTEMHI BUMOTH.
e [lorpeOye BUBYECHHS - METOJI “HAYYHOTO THUKA’ HE MPOUJIE.

3aBasKy TIariHaM Ta BeO-po3po0iIli KoxkHa crucTeMa Ha moodl Moke BUTIISAIATH

YHIKaJIbHO, HAJIAIITOBAHA 1] KOHKPETHI II1JIi.

Hacrynmua ACCHII - ne web-momarok Edmodo [3], Tomy mo cepBic He
noTpiOHO Hife BcTaHOBIIOBaTH. Edmodo mo3uirionye cede sk comiagbHa Mepexa Jist
HaBuaHHS a0o Facebook s HaBYaHHA - BIH NOOYIOBaHW 32 MTPUHIUIIOM

COLIIAJIBHUX OCBITHIX MEPEXK, Ta il iHTepdeiic Haraaye 30BHIMHIA BUNIAL Facebook.

Jlorika poOOTH B JaHOMY JIOJIaTKy HACTYIIHA: YYWTENb CTBOPIOE rpymy. Ipyma
Ma€ CBO€ YHIKaJbHY MOCHJIAHHS 1 KOJ, SIKI HOTPIOHO MOBIJJOMUTH 1HIIMM yYacHUKaM
OCBITHBOTO TIpoliecy. ['pyma Moxke MaTu Takl HaBUaJbHI €JIEMEHTH, SIK: 3anucu (y
BUTIISAII TecTy abo (ailmiB), TeCTH, 3aBJaHHS 1 ONMUTyBaHHSI. MoXXHa IMIIOPTYyBaTH
KOHTEHT 3 IHIIMX CEpBICIB, HANPHUKJIAJ HOBHUHHI CTPIYKH 13 CAWTy HaBYAJIbHOIO

3akinafy, Bifeo 3 YouTube, KOHTEHT 3 1HIIIKUX CEPBICIB.
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OcobmuBux MoxiauBocted B Edmodo Hemae, ane € mpocTi 1 moTpiOHI

€JIEMEHTH - KasieHnap (st (ikcamii HaBYAJIbHUX MOAIM, XKypHal JUJIsl BUCTABICHHS

OI[IHOK, MOXKJIUBICTb MEPEBIPKH JOMAIITHLOTO 3aBJIaHHS 1 T.1.).

Buainumo nepeBaru cepaicy:

OC3KOIITOBHUM;
HEMa€ peKJIaMH;
POCTa PEECTpALLis;

KOPUCTYBa4l JUISATHCS HA TPU TPYNU: BUUTEII, Y4HI, OaThKH (y KOKHOI TPy

CBOSI OKpeMa peecTpallis, CBii KO JUIsl TOCTYILY).

Jlo HemoMIKIB BIZHOCATHLCS:

BiacyTHs ykpaiHChbka MOBa — Xo4a iHTEp(ENC NpOCTU Ta 3pO3yMIUITHN.
HemosxnuBo 00’ eiHaTH rpynu.

B minoMmy apceHan HaBYaJdbHUX €JIEMEHTIB XO4 1 JOCTaTHIM, aje BITHOCHO
O1IHMI - T1 K TECTH HE MICTATh JOAATKOBUX CTPATEriil, HEMae TEMaTUYHHUX

TECTIB 1 T.1..

iSpring Learn [3] — 1ie iHTEpHET-CcEepBiC, a 3HAYUTH HE MOTPIOHO 3aBaHTaXyBaTU

porpamy, BCTaHOBJIIOBATH Ha cepBep, HanamroByBaru. [1lo0 modatu poOoTy, JOCUTH

3apeecTpyBaTUCS Ha CalTi, 3aBAaHTAXXWUTW HABYaJIbHI Marepiaiud Ta MPUHAYUTH

CHiBpOOITHUKAM.

OcoO6nuBocTi iSpring Learn [3]:

besnimiTHe cxoBuIle. Y cUCTeMi MOXKHA 3aBAaHTAKHUTH HEOOMEXKEHY KIIbKICTh

HaBYAJIBHUX MaTepialliB: KypcCiB, B1IEOPOIUKIB, KHUT, IPE3EHTALIIH.

Penaktop kypciB B PowerPoint. ¥V iSpring € pemaktop, B SKOMy MOXKHA
3pobutn enekTpoHHW Kypc 3 PowerPoint-mpesenTanii 3 Bimeo, Tectamw,

IHTEPAKTUBHUMU ITPAMH.
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®* MobinbHe HaBuaHHA. Kypcu MoXHa BIIKpUTH HAa KOMIT'IOTEpl, IJIAHIIETI,
cMapTdoHl HaBiITh odnaiiH, HAOPUKIAJ, B MOi3Al abo Jitaky. € MOOUIbHI

nonarku juia android 1 10s.

e JleranpHa craructuka. Cucrtema 30upae JeTajqbHy CTATUCTHKY 1 JOMOMAarae
KOHTPOJIIOBAaTH YCHIIIHICTh CIIBPOOITHUKIB. 3BITH TMOKa3yIOTh, SIKI KypCH
KOPUCTYBau 3aBEpILWB, SKUN MPOXiAHUKA Oanm HaOpaB, CKIIBKK JIOMYCTUB
MOMHJIOK B TecTi. Becroro 11 TumiB 3BITIB, SIKI MOKHA 3aBaHTaXXUTH B .XIS

Ta .CSV JJIsl NOJAJIbIIOI 0OPOOKH.

e BebGimapu. Y mnargopmy iHTerpoBaHuii mpodeciiiHuii  cepBic  yIs
BiJlcoKOH(]epeHIii 1 BediHapiB Zoom. MokHa JEMOHCTPYBaTH POOOYUH CTiJ,
npe3eHTalio ado Bifeo, MUcaTh B 3arajbHUM 1 ocoOuctuii yar. Cucrema
ABTOMATHUYHO BIJMPABISIE YYaCHUKAM HaragyBaHHS NPO HAHOIMKJIy OHJIAiH-
3yCTpid 1 MOBIIOMJISIE TIPO 3MIHY B PO3KJIAl - MHCATH KO)KHOMY OCOOMCTO HE

JOBEICThCS. 3anucu BeOIHApIB 30epiraroThes.

* VYcraHOBKa Ha cepBep KiieHTa. [IpoBaiiiep roroBuil ycTaHOBUTU TaT(opmy
Ha CepBep 3aMOBHMKA, y I[bOMY BHUNAJAKy oOIulata 3a miaargopmy Oyae
oxHopa3oBa. dDaxisii 3 1Spring OyIyTh OHOBIIOBATH IUIAT(HOPMY 0 aKTyaJIbHOI
Bepcii pa3 Ha pIK.

Jlo HemoIiKiB MOYKHA BIAHECTH:
VY iSpring Learn € Oe3komToBHa 14-meHHa TpoOHA Bepcisd, ajie B IIJIOMY
cuctema muarHa. OpaHak Ha OE3KOIITOBHY CHUCTEMY aBTOMAaTH3allli HABPSIYM MiJE

MEHIIE TIpOoUIed: JIOBEAECTbCS BUTPATUTUCA HA CBOIO MIATPUMKY, HANHATH

MPOTPAMICTIB U1 11 aIMiHICTPyBaHHS.

Openna mnardopmu. BapricTe muatgopmMu 3alIeKUTh Bil KITBKOCTI aKTUBHUX

KoprcTyBauiB Ha miardopmi. YuMm Oinbire Tapud - THM MEHIIIE I1HA 32 KOPUCTyBaya.

VY BUMaJKy 3 TUIATHOIO TJIATQOPMOIO HANIAETHCS TMOBHUM CEPBIC: JOMOMOXKYTh

PO3BEPHYTH 1 HAJAIITyBaTH HAaBYAJIbHOI MOPTaJ, 3aBAHTAXUTH Marepiaiu 1 MOo4YaTH
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HAaBYAHHS CHIBPOOITHUKIB. bBynb-sike TMTaHHA CHIBPOOITHUKH TEXIIATPUMKH

BUPIIIATH 10 TeNeOHY.

CucTeMu JUCTAHIIIMHOTO HABYaHHS 3 BIIKPHUTHM BHUXITHHM KOJOM JAIOTh
MOJKJIUBICTh CTBOPIOBATU 1 €()EKTUBHO PO3BUBATU KypCH EJIEKTPOHHOI'O HABYAHHS,
0COOJIMBO SIKIIIO BM TOTOBI BUTPATUTHU JCSKHUN yac Ha JOCKOHAJIbHE BUBYEHHS BCIX
MOXJIUBUX (DYHKI[IH cUCTEMU. Y JESKUX BUMAJKaX, BAKOPUCTAHHS MOAIOHUX CUCTEM
MO’KE MO3HAYUTHUCS HAa KPUBIA HABUEHOCTI, ajieé €eKOHOMIsS KOWITIB 1 cBOOOAA y BUOOPI1

30BHIIITHBOTO BUIVISY 1 HAIIOBHEHOCTI KYpCY, B KIHII KiHIIIB, IIOKPUBAE BCl MOXKJIUBI

TPYAHOIIII.

KpiM roToBux cucteM BUKOPHUCTOBYIOTHCS 1 TEXHOJIOTIi fIKI HE 3aBsi3aHl Ha
KOHKpETHOMY noxaarky. OnHoro 3 Takux TexHoisori € QR-kox. QR (quick response)
[6] y mepeknaai 3 anrmiicekoi “IlIBuaka BignmoBias”. Lle ABoMipHHMI MITPUX-KOI
(MaTpu4HMl KOn), sSIKUW po3poOuiia sinoHchka koMmadis "Denso Wave" B 1994 poi.
Bin 103BOJIIE B OJHOMY HEBEJIMKOMY KBajpari momictutu 2953 Gaiita iHdopmariii,

10670 7089 1IIDp 260 4296 OyKB (6y1M3BKO 1-2 cTOPiHOK TEKCTY B hopmari A4).

QR-xoa BXe aKTHBHO BHKOPHCTOBYIOTHCS MY3€sIMH 1 BUIABHHUIITBAMH IS
KOAYBaHHS JOAATKOBOI 1H(pOpMaIii Ipo 00'eKTH KyJIBTYpPHOI Ta ICTOPUYHOI CTIaIIIMHN
1 PO3MIIIIEHHS] aKTUBHUX MOCUJIaHb HA CBOT CalTH (3 MOXKIIUBICTIO MIEPEXOY MO HUM),
TYpPUCTUYHUMH KOMITaHISIMH JIJISl pPO3MIILIEHHS HA TYPUCTHYHHMX 00'eKkTax 1H(popmarii
Ha PI3HUX MOBax, KOMIaHISIMH-BUPOOHUKAMHU JUIsl PO3MIIEHHS K iHdopMaIlii mpo

TOBapH, TaK 1 CBOIX JIaHUX.
V¥ naBuanHi QR-ko7 MOYXKHA BUKOPUCTATH HACTYITHUM YUHOM:
¢ Konysaru 3aBgaHHs Il TPYyIOBOI UM 1HIUBIAYaIbHOI pOOOTH;

® 3 JIETKICTIO MOMIMPIOBATH MOCHJIAHHA Ha Pi3H1 1HGOpMAIliifHI, MyIbTUMEN1HI

pecypcH, skl 30epiraroTh J0JaTKOBY 1H(POpMAIIilo;

® KoHTpot0oBaTH BiJBIlyBaHHS JEKIIH.



19

Tak, HanpuKIaa, BAKOPUCTAHHS JAHOT TEXHOJIOITT BUKOPUCTOBYETHCS B KUTAHCHKHUX
yHiBepcuterax [6]. Ilix yac 3aHsATTS Ha mounl 3'sBiserbest QR-kox, KUl CTyAeHTH
noBuHHI 3untaru yepe3 WeChat, ms miaTBepmkeHHs cBoei npucytHocTi. WeChat—
MOOUTRHA TuTaTgopMa JUisi OOMIHY TEKCTOBUMH Ta TOJOCOBUMHM ITOB1JOMJICHHSIMHU,
po3poOiena kommaniero Tencent [5]. CucreMa BUKOPUCTOBYETHCS, ajie HE JIOCUTh
e(DEeKTUBHO, TaKy CHCTEMY MOXJIUBO 00idTH 3umtaBimii QR-kom 3 Qoro, sike

OTpUMaHe BiJl IHIINX YYaCHUKIB HABYAIBHOTO TIpoiiecy [6].

BukopucranHs OKpeMO TEXHOJOTIM Mae BEIMKUM HEHOJIK: BiACYTHICTh
€IUHOTO TIAXOAYy, II0 3MEHIIYIOTh €(EeKTUBHICTb Ta IMEpeBard KOXKHOI 3 IHX
po3pobok. HerarnBHO BIIMBAE 1 TOH (DaKT, 1110 TPOrpaMHu BiJ] Pi3HUX PO3POOHMKIB HE

MOXXYTb 3/I1HCHIOBATH €(DEKTUBHHUI OOMIH JaHUMHU M1’K CO0OI0.

Tomy, OUIBLIICTh HaBYAJIBHUX 3aKJAJIB CXWIbHI /IO BHUKOPUCTaHHS
IHTEIrPOBAaHUX CHUCTEM YIOPABIIHHS HABYAJbHUM MPOLECOM, SKI  JO3BOJIAE

aBTOMATHU3yBaTH BCl HEOOX1IHI 3a/1aul.

1.2 NMocTaHOBKa 3agadi

[Ipu mpaBUIBHOMY MIAXOMI 10 PO3POOKU OyIb-IKUX CHUCTEM O€3M0CEPENIHbO
nepes MOACTIOBaHHSAM MOTPIOHO BUAUIUTH OCHOBHI BUMOTH JI0 TIPOEKTY. Y BUIAJKY 3
PO3pOOKOI0 aBTOMATU30BAaHOI CUCTEMH CYIPOBOAY HAaBYAJIBHOIO IpoLiecy HEO0OX1THO
3pO3YMITH, SIKi 3aBIaHHS CTABISATHCS MEPE] CUCTEMOIO, SKUM YMHOM 1HTETpyBaTH ii B
MpoLIeC HABYAHHS 1 K1 PECYpPCH 1 MOKJIMBI BUTPATH HAa MPOEKTYBAaHHS 1 MIITPUMKY.
AJte mepiil 3a BCe, BXKJIMBO MPOaHaIi3yBaTu CTaH OCBITHLOTO IMPOIIECY, Ha 0a3i SKOTO
OyHyeTbcs cUCTEMA, a caMe: BUIIIMTH BUXI1/IHI 1aHl, HeoOX11H1 s po3poOku.  Ha
JaHU MOMEHT y HaBYaJIbHOMY IHPOLECI ICHYIOTh HPOLEAYpPH, SIKI KOHKPETHO HE
BIUIMBAIOTh HA HABYAHHS, ajie HEOOXiJH1 JJig Horo 3a0e3neueHHs. Tak, HapUKJIIA/,
NpOBEACHHA TecTy. TecT L€ BakjuMBa 4YacTWHA HAaBYaHHS, ajieé IPOBEICHHS Ta
nepeBipka TeCTy 3aiiMae 0arato yacy, TOMy IO OUIBIIICTh BUKJIAJA4iB MPOBOMASITH
rioro “Bpyuny”’. lllo maeTbcs Ha yBasi “Bpyuny’? ToOTO, TOTYIOTH 3aBIaHHS MOTIM

pO31al0Th Y HAJIPYKOBAaHOMY BHUIVISIII CTY/ACHTaM, 110 3aiiMae 4ac, abo JUKTYIOTh, IO
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3aiiMae Oinmpine 4dacy. [1oTiM CTyqeHTH MpOXOaATh TECT Ha JHUCTKAaX i MOBEPTalOTh
JUCTH 3 BIANOBIASMU BUKJIaAauy, MIiCJIA YOrO BHKJIAAad MepeBipsie poOOTy KOXKHOIO
crynenrta. Lo mponeaypy MokHa aBTOMarM3yBaTH 3a JOMOMOTOK 1H(GOpMAaIIHHUX
cucteM. Tak, Hampukiaa, BHUKJIAaJad MOXE CTBOPUTH TECT B MPOTPAMHOMY
3a0e3MeueHHl, SKe BCTAaHOBIEHO HAa HOro KOMIT'IOTEpl 1 NPUUINOBIIM Ha Tapy
OHOYACHO PO3[aTH TECT CTyAeHTaM 3i cBoro cMapTdoHy. CTyIeHTH B CBOIO Yepry
CKJIQJIAf0Th TECT 1 MOMEHTAJIbHO JMI3HAIOThCS CBOIO OIlIHKY, SIKy TaKOXX OauuTh
BUKJIaJIad. Y TakoMy CIIeHapii 30epiraeThCs 4ac mpu po3aadi Ta rnepesipii tecty. Llei

yac BUKJIaJa4 MOXE BUTPATUTU HA OUIBII JETaIbHY PO3POOKY CBOTO MPEAMETY.

Takok HEBII’€MHOIO YaCTMHOK)  HABYAJIBHOTO TIPOIECY € MPUCYTHICTh
CTyJIGHTa Ha Mapi Ta MepeBipka HOoro mpucyTHOCTI. 3apa3 KOHTPOJIb MPUCYTHOCTI
MPOBOJUTHCS B OUIBIIOCTI BUMAJAKIB 3a JOMOMOIOK “lepekyinyku’ abo 3a
JIOTIOMOTOI0 CTapOCTH, SKWUU TOBIAOMIISi€E BUKIIQgada MpO MPUCYTHICTh Yy TPyMi.
“Ilepexnuuka” 3aiiMae NDOCUTH OaraTo 4acy, OCOOJIMBO Ha TMOTOKOBHX JIEKIISIX, JI€
npucyTHi 40 1 Ouibllie CTyAEHTIB, a 1H(OpMaIlis Bl CTAPOCTU HE 3aBXKIU BIpHA.
ABTOMATH3yBaTH JlaHUW Tpolec CkiIaadime. Tak Hampukiaag ICHYE CrHocio
aBToMaru3ailii 3a qonomoror QR-komy, aje MiHyC Takoro BapiaHTy B TOMY IO Il
QR-kox moTpiObHO Hech BimoOpa3uTH Ta BIIBECTH Yac Ha CKaHyBaHHS. AJie TOJJOBHUM
MIHYCOM € T€ IO CTyIeHT Moxke 3adortorpadysatu 1eit QR-xom Ta BianmpaBUTH
OJHOTPYITHUKAaM, $IKI HE 3HaxoAsAThCcs Ha mapi. Tomy mNOTpiOHI OUIBII 3aXHILEHI
TEXHOJIOT1i, a00 TEXHOJIOTI1, sIKI He MAIOTh MPsIMOi B3aeMoii 3 KopucTtyBadem. OauH
13 BapianTiB e WI-FI. Bukianau npuHOCUTHh MPUCTPiH, SIKUH PO3MOBCIOMKYE TOUKY
JOCTYITy 1 CTYIIEHTH MIIKIIOYAtOThCA 10 Hei. YCi KOpuCTyBadwi, SIKi IMiIKITFOYEH] 10
MPUCTPOIO BBAXKAIOTHCH MNPpUCYTHIMU. [Lmrocw Takoro BapiaHTa B TOMY, IO IS
NIATBEPIKEHHSI MPUCYTHOCTI MOTPIOHO mepeOyBaTu B 30HI [J1i TOYKM AOCTymy. A
MIHYCOM € Te€, 10 NOTPIOHO JojaTkoBe amapaTHe 3abe3neueHHs. llle omHum
BapiaHTOM € BU3HAYCHHSI TPHCYTHOCTI 3a MICIIE 3HAXO/DKCHHSIM. Y TaKOMY BHUMAIKY
JIaH1 PO MICII€ 3HAXO/KEHHS CTY/ICHTa, Ha TIEeP10Jl MapHu, MepeatoThCsl Ha CEPBED, 1€

MOPIBHIOIOTHCS 3 MICIIEM 3HAXOJKEHHSI BUKJIaJlaya 1 SIKIIIO BOHU OJHAKOBI 3 MEBHUM
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JIOMYCKOM TO BBAXKA€ThCS, IO CTYyIEHT mpucyTHid. IlepeBipka Moxke BiaOyBaTHCS
JIeKUIbKa pa3iB 3a mapy abo BHKJIaJady MOXE BCTAHOBIIIOBATH KOJIU Ta CKUIBKU Pa3iB

MepeBIPSTH MPUCYTHICTb.
Otxe cucremMa NOBUHHA MATHU:
*  MOXXJIUBICTh TIPOBOJIUTH TECTH;

* aBTOMATM3YBATH MPOIEC KOHTPOJIO MPUCYTHOCTI.
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Po3min 2 MonemoBaHHSI aBTOMAaTH30BaHOI CHCTEMH CYIIPOBOIY

HaBIAJILHOTO IIPOIIECY

2.1 IHdbopmauiiHi cuctemun Ta 6asu gaHnx

ba3u pganux OepyTh CBIM MOYaToK 3 iH(POPMAUIWHUX CUCTEM, SIKI B Hall 4ac
OTOYYIOTb Hac BCIOAUM. Mu 3ycTpivaemMo iHQOpMaLiliHI CHCTEMH  KOJIU
BUKOPHCTOBYEMO COIlalbHI Mepexi, TenedoHyemMo 3 MoOOUIBHOrO TenedoHa,
OpOHIOEMO KBUTKM a00 HOMEpa B IOTENSIX, Ha Kacl CylepMapKeTy pO3IUIauiOI0urCh
KpPEIUTHOI KapTkoro abo PayPass, poOnsiuM MOKynKd B IHTEPHETI, KOPUCTYIOUMCH
OaHKOMaToOM, BOJSYM MOWIyKOBUM 3anuT B (Google Takux MNpUKIALIB MOXKHA

MPUBOAUTH 10 HECKIHUYEHHOCTI.

Mo Ttake indopmariiiina cucrema? lle ckmagna Oararo (yHKIIOHATHLHUN
POrpaMHO-aNapaTHUi KOMIUIEKC, 3al0e3neuyrounii HacTynHi (yHkuii. B mepury
yepry, 1me HamiiiHe 30epexkeHHs iHopMarii. [pyra ¢yHKIiS 1€ BUKOHAHHS
cnenu(iyHuX s JaHOTO J1o/1aTka 00poOKka iHdopMarllli Ha 00UHCIeHb, peati3younX
¢byHkuii 0i3Hec sorikd. TpeTboro QyHKIIE€IO KokHA 1H(OpMalliiiHa cucTema Jae
KOpUCTYBayy 3pO3yMUIMA Ta 3py4YHH 1HTEppeEehc, B SKOMY MOXYTb BBOAMTH

iH(OopMaIliIo Ta OTPUMYBATH 3PO3YMUIHM pe3yibTar.

IcTopis 1HQOpMaIIiHUX CUCTEM BKIIOYa€ B ceOe JuIIe AECATKH POKIB Ha
BIJIMIHY B1J ()yHJaMEHTAJIbHUX HAyK SIKI BKJIIOYAIOTh 0araroBiKOBY icTopito. B 60-ti
poku 1Hpopmalis sika oOpoOmoBaiach B 1HGOPMaLIMHMX CHUCTEMax craja
BUKOPHCTOBYBATUCh B 3BITHOCTI MO 0ararbOM MmapaMerpam. B TI pokd TOJIOBHHM
3aMOBHHMKOM 1H(GOpMaIiMfHUX CcUCTeM Oynu OaHKH, $KI po3poOisum OaHKIBCHKI
cuctemu. B 70-Ti mignpueMcTBa MOYMHAIOTH BHUKOPHCTOBYBATH 1H(OpMAaIIiHI
CUCTEMH JUJIsl YIPaBIIHHS BUPOOHUITBOM, SIKI MOIIM MIATPUMATH Ta MPUCKOPUTU

BUPOOHUIITBO.

[HpopMariiiHI CHCTEMH TUX POKIB 371€01IBILIOTO CTBOPIOBAIMUCH JIJISl BUPILLIEHHS

KOHKPETHHUX 3aJ/1a4, sIKI YITKO BU3HAYAJIUCS HA MIOYATKOBOMY €Talll Ta HE MIHSJIUCH B
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XKUTTEBOMY LMKl 1HPopMaliiHOi cuctemMd. B Toil mepion mnovanud 3'SBISITHCS
MEepPCOHAIbHI KOMIT'IOTEPH, JOCTYIIHI HE JIMIIE BEJIUKUM KOMIIAHISIM YU

yHIBEPCUTETaM, a i 3BUYAITHUM KOPUCTYyBayaM.

JI71st mepcoHaIbHUX KOMIT FOTEPIB MOYMHAE PO3POOIATUCH HE3TUeHa KUIbKICTh
PI3HOMAHITHUX 1H(POPMALIITHUX CUCTEM, 1 0a3U JaHUX CTBOPIOIOTHCS JJIsl BUPIIICHHS

PI3HUX B3a€MOIIOB'I3aHUX 3aJ1a4 B sIK1 JIaH1 HAJAXOJATh 3 PI3HUX JHKEPEIL.

B 11 yacu po3BuBammcs Oararo MOB MpOrpamMyBaHHS CEpel HHUX TaKOX
po3BUBaANUCA MOBH i 0a3 nanux. [lomynsipHuMu apXiTEeKTypamH TOTOYacHHUX 0a3
naHux Oynu nBi mojeni. [lepiia - 1ie Mojenb JTokanbHOT iH(QOpMaIIiiftHOT CUCTEMH, STKa
0a3yBasiach Ha NEPCOHAJIBLHOMY KOMIT'IOTEPI KO KOPUCTYBAaBCS OJUH KOPUCTYBad.
Hpyra Mozmenp - 1€ MOJENb SAKOK MOINIM BHUKOPHCTOBYBaTH BEJMKa KUIBKICTh
KOpUCTYBauiB, Taki 0a3u AaHUX pos3roprainucs Ha Benukux EOM B Ti yacu ix
HazuBasii EOM Tperporo Tta uerBeproro mnokoiiHHA. [Ipm BHKOpHCTaHHS Takoi

MOJI€JII KOPUCTYBaul MiIKIFOYAIUCh 10 CHCTEMH depe3 TepMiHall.

Jlo mBUIKOTO PO3BUTKY 0a3 JaHUX MPHU3BEJIO PO3YMIHHS, 110 JaH1 BayKJIMBIIII
HDK MporpaMa Ha siKiii BOHM oOpoOisitoThes. Panimie Oyno Tak: Ha BXiJ Oyab-sKO1
porpamu mojaBajacs iHpopmMarlis, o0pooroBatacs, BUAaBABCA Pe3y/IbTaT Ha IIbOMY
3aKIHYMBCS KUTTEBUU WLUKI MporpaMu Ta JAaHUX sKi BoHa oOpoOmtoBana. Aue
3'sBuiacs norpeda B 30epexeHi, 3aXUCTi, JOCTYIHOCTI Jisi O0ararboX KOpHUCTYBayiB
70 TaKUX JaHUX. A mporpamMu MOXYTb 3MIHIOBAaTHCh, BHJAJSTHCh, CTBOPHOBATHUCH
HoBi. Ille oOmHi€I0 TPUYMHOIO PO3BUTKY 0a3 JaHMUX CTaB PO3BUTOK MOTYKHUX
OOYHCITIOBAIBHUX cUCTEeM. Tak sk 1l 0OpOOKM BEIMKOI KUIBKOCTI JAaHHMX MOTpPiOHA
BEJIMKa OOYMCIIIOBaJIbHA MOTYXHICTh. Tak 3a 3akoHoM lopnona Mypa, onuH 13
3aCHOBHUKIB Kommanii Intel, sikuii cTBepmxye, 1m0 OOYMCIIIOBaIbHA MOTY>KHICThH
KOMIT FOTEpIB 30UIBIIYETHCS B ABO€ KOXHI JIBa POKH. TakoXK Ha PO3BUTOK BILTUHYIIN
3pocTaHHs 00'eMy HOCIiB iH(popmarlii Ta 3miHa ix Tumis. Jlo 1960 poky Hocii Oynu
nocinosHi. [le Oynu Gapabanu um CTpiuku JOCTYI 110 1H(OpMarlii, sika 30epiraeTbes

HAa HUX, MOXKHa OyJI0 OTpUMATH TEPEMOTABIIM /0 KOHKpeTHoro micis. I[li3Hime
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3’SIBUJIUCh TMPUCTPOI MPSMOTO JOCTYyMy JO JaHUX, IO JIO3BOJWJIO 31HCHIOBATH

BUOIPKOBE OHOBJICHHS CKJIAJIHUX CTPYKTYp JIaHHUX.

VY po3BuTKy 0a3 JaHMX BEIUKY POJIb OTpUMalia MosiBa MEpexki IHTepHeT. Ska
3'sBunacst B 1969 posi 1 mana nazesy ARPANET. Ili3Hime ne nepeTBOpuiioch B
riraHTChbKY 1H(pOpPMALIHYy CUCTEMY, B SIKI HE IMepecTaBajia LHUPKYJIIOBaTH BEJIMKa
KUIbKICTh  1HpopMamii. Jlo sKoi Maau JOCTyll KOPUCTyBadi, $IKi MOIJIM

BUKOPHCTOBYBATH JUIsl PI3HUX LILIEH.

Po3Butok 6a3 mgaHux Ta iHGOpPMAIITHMX CHCTEM IMPHUBEIO 10 OypHOTro
PO3BUTKY BHCOKOPDIBHEBUX MOB TMpOTpaMyBaHHS B TOMY YHCIHI MOB SKi

BUKOPUCTOBYIOTBCS JIJIS1 KEPYBAHHSAM JTaHUMU.

Tox, mo Take 6a3a ganux? ba3u JaHWX BHKOPUCTOBYIOTHCS y BUTAIKAX KOJH
Ha TOTpiOHO 30epiratu 4y OOpoOIATH, UM Te, 1 1HIIEe Benuki o0’emu manux. Jlani
30epiraeThcsa Ta OOpOONIOETHCS B OOYMCIIOBAIbHMX cuctemax. Kpim Bemukoi
KUTbKOCTI 1H(OpMarii BOHO IIe W ToBWHHA OyTH 100pe CTpykTypoBaHa. ToOTO
MOBUHHI OyTH BUJIJIEHI CKJIQJOBI YaCTHMHHU, Ta MOCIIAOBHI 3B’SI3KM MIXK JTaHUMH.
Takox cTpykTypa 0a3 JaHUX MMOBUHHA 3a0e3MeuyBaTd 3pYYHUM MONIIYK Ta 00pOOKy

iHpopMarrii.

ETanu po3BUTKY apXiTekTypu 06a3 JaHHX:
1. Po3Butok 6a3 nanux Ha Benukux EOM, eran po3pooku nepmux CYB/I.
2. Po3pobka CYB/] m1st nepcoHaIbHUX KOMIT FOTEPIB.
3. Po3noninieni 6a3u njaHux.

Sxmro roBoputy npo 6a3u qanux Ha EOM TpeThoro Ta 4eTBepTOro MmOKOJIIHHS,
TO BOHM 30epiraiu iHpopMalio B 3BU4aiHUX ¢ainax. i nporpamMu Takuil Qaiin -
11 IMEHOBaHA KOMipKa B 30BHIIIHINA MaM’STi B Ky MOXJIMBO 3alMCaTHd YU 3YUTaTU
naHi. Beaukum MiHycom Takux 0a3 JaHuX Oyjo T€ IO CTPYKTYpYy 3alucy TaKoro
¢aiiny 3Hae nuIIe NpUKIagHA IporpaMa sika 3 UM Qaitiom npauroe. I B pe3ynbrari

OTPUMYEMO, IO KOXKHA MpOrpaMa MOBHHHA 30epiraTd B co01 CTPYKTypy AAHHX, SKa
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BIJIMOBIAA€ CTPYKTYpi 1poro ¢ainy. Ile npusBoauno 10 Toro, mo mnpu crnpoodi 3MiHU
CTPYKTYpU JaHuX (ailily moTpeOyBajioch IMepe3anucyBaTH, ad0 CTBOPIOBATH HOBI

POrpaMH.

B enoxy Benmukux EOM kommnaniero IBM OyB cTBOpeHMIT AOCIITHUN MPOEKT,
Mo JOCHIKEHHIO MOXJIMBOCTEH pensiiiiHol 0a3u JaHuX, 1 HAa OCHOBI I[bOTO
JIocipkeHHs: Oyna ctBopeHa nepina pensniiina CYB/I, ska orpumana Ha3By System
R. 3a 3pa3koM 1€l cuctemu Oyiio cTBOpeHO iHIi, Bxke komepitiiiai, CYBJI, siki Takox
0a3yroThCs Ha persiiHINA MoAem gaHuX. [lonmyasapHicTh Takol MOJIeNI 1HIiam3yBaja

PO3pOOKY BUCOKOPIBHEBUX MOB ITPOTPaMyBaHHS JIsl PEJIALIINHOI MOJIETI.

Ha erami po3pobku CVYBJl ans nepcoHadbHUX KOMIT IOTEPIB, 3'IBHIIMCSA
IPOrpamHu, JUIsl HE MiATOTOBIEHUX KOpUCTyBayiB. Taki mporpamu Oyld MPOCTUMU Ta
IHTYITUBHUM. J[0 HUX BIAHOCHJIUCH TEKCTOBI PEAAKTOPH, €IEKTPOHHI TaOIUIIl Ta 1HII1
BCl BOHM MaJM 1HTYITMBHUU Ta 3py4YHHUI 1HTEpQENc, KUl JO3BOJSIB KOPUCTYBAYEBI

3py4HO 00po0sTH iH(OpMaIliio Ta GopMyBaTH 3BITH.

[TosiBa Takux mporpamM BIUIMHYJA 1 HAa 0a3ax JaHUX, sIKI OyJau po3poOieH! s
NEPCOHAIHUX KOMIT'IOTEPIB 1 30epiraTd JOCUTh BeNHKI oOcsru iHpopmauii. Tomy
NEPCOHAIbHI KOMM'IOTEpU CTajd HEBIJ'€MHUM 1HCTPYMEHTOM [UJIsl BHUKOHAHHSA
BJaCHUX OONMIKOBUX  (PyHKIIM, 3BUYAHUMHU  KOpUCTyBauamu. JIOCTymHICTb
NEPCOHAIBHUX KOMM'IOTEPIB Jajla MOXJIMBICTh KOPUCTyBadaM, $KI paHIille He
BUKOPUCTOBYBAJI KOMII'FOTEPU B CBOIM AISUIBHOCTI, pO3MIOYaTH BUKOPUCTOBYBATH iX.
3pocTaHHd MOMYJISIPHOCTI PO3BHHEHUX 1 3pYYHUX MporpamMu 1Mo oOpoOii JaHuX
3MYCHUB PO3POOHUKIB MPOrpaMHOTO 3a0€3MEUCHHS pO3pOOJISATH 1 CTBOPIOBATH HOBI Ta
BJOCKOHAJIIOBATH CTapi cucTeMu. Taki cucteMu HazuBaroTh HacTiabHUMH CYB/I, abo

JCCKTOITHUMH MOAC/ISIMU.

IcTopis 6a3 maHUX pO3BUBAETHCS MO CHipaii, TOMY IMpoIlec nepcoHati3aiii 0a3
JAHUX TIIIOB 3BOPOTHUM Tporiec. 30UTbUIYIOTHCS KUIBKICTh JIOKaJIbHUX MEpEeK,
pPO3BUBAIOTHCS  IHTEPHET, 1 Bce OuIblIe JaHUX PO3MOBCIOIKYIOTBCA MK

KoMI'roTepamMu. JlocTynm 70 LMX AaHUX MOXYTh MaTH pi3HI KOPUCTyBadl s
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BUKOPHUCTAHHS iX B PI3HMX LUIIX. TOMy TroCTpo MOCTae MHUTAHHS Y3rOAKEHOCTI
JAHUX, K1 BUKOPUCTOBYIOTHCSI PI3HUMHU KOPUCTyBadaMu. | yCHilIHe BUPIMIEHHS LUX
3aBlaHb MpuBesio B TosiBl posnoaiieHux CYBJI, ski 30epiraioTh BCl NepeBaru
icHytounx panimie HacTinbHUX CYB/I, 1 B TOM ke yac J03BOJISIOTH OpPraHi3oBYBATH

napajienbHy oOpoOKy iHpopMmarlii 1 3a0e3medyroTh IIIJTICHOCTI B 6a3ax JaHUX.

[3 mBUAKMM PO3BUTKOM 1H(POPMALIMHUX CUCTEM, sIKI 0a3yrOThCS Ha JNAHHUX,
OyJI0 CTBOPEHO OKpeMe MporpamHe 3a0e3leueHHs , sSIKe BIJIMOBIIAO0 3a 00pOOKy Ta
30epiranHsa iHdopmarliii. Po3poOmsmcs cucTteMu yrpaBiiHHS 0a3aMu JaHUX, a0o

DBMS (data base management systems).

[lepie, 110 mpHU3BENO 10 iX MOABHU CTAJ0, BUCOKHM MPIOPUTET AAHMX B PI3HUX
oOnactax 3acrocyBaHHs. i npuKiaay BI3bMeMO OaHKIBCBKY CUCTEMY, sika 30epirae
1H(pOopMallio PO BCl TpaH3aKLIi KIIEHTA 1 Il JaHHI MOBUHHI OyTH HaJ1MHO 3aXUIICHI.
Hpyroro npuunHoro nossu CYBJ[ MokHa BBa)kaTu 1yOJIOBaHHS 3aCO01B yIpPaBIiHHS
JAHUMH TIPH pO3pOoOIIl Pi3HUX J10AaTKiB. Uepes 11e BapTicTh pO3POOKH TaKUX JOJATKIB
Oyna JoCUTh BUCOKA. Takoxk OyB HEOOX1THUN JOCTYM 10 OAHIET 1 Tiel xx  iHDopMalrii
KOPUCTYyBauaM, SIKi MpAmioBaId 3 OAHUMHU 1 TUMHU K JAaHUMH B Pi3HUX JOAATKaX.

Pozurok CYBJ] 1 mommpeHHSM NEPCOHAIBLHUX KOMI'IOTEPIB BiJI0OYBaJIUCh
ogHoyacHo. lle mpu3Beno 10 MosiBU JTOCUTH BUCOKa KOHKypeHIiss Ha puHKy CYBJI,
oo 3MyCWiIo po3poOHUKIB yrnockoHamoBath 11 CYBJl, mnpomoHyroun HOBI
MO>XJIUBOCTI, TOKpalyBaTd iHTepdeldcH 1 MPUIIBHANIYBATH CHUCTEMHU YIPABIIHHS
0azamu nanHux. Bemmka xkiubkicte CYBJl, siki BUKOHyBanu OJHAKOBI (YHKIIIT,
1HIIIFOBAJIM TIOSIBY PI3HOMAHITHHUX PIllIeHb JJI1 KOHBEPTAIlil IaHUX 3 OJIHIE€T CUCTEMU

B IHIIY.

Takuii eram MOXKHa OXapaKTepU3yBaTH TaK: B IJIOMY CHUCTEMHU YIIpaBIiHHS
Oy po3paxoBaHI Ha MOHOIOJBHUHN JOCTYN, TaKUH JOCTYN Tepeadadae BUKIFOUHO
poboTy onHoro kopuctyBauda 3 iHpopmariiiHoto cuctemoro CYB/I. IIpote, icHyBana
MOXJIUBICTh TOCHIJIOBHOI pPOOOTH 3 JaHUMHU JJIi  KOPHUCTyBadi, BHUKOHYIOYH

MOCTIIOBHO 3aBnaHHs. Hanpwuknan, OyxraiaTep BBOAWTH JIaHI JJIi BHKOHAHHS
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OaHKIBCBKMX OIlepalii, 1 Ticasg TOro sK Oyxraiarep 3aKiHYUTh poOoTy 3
1H(OpMaIIIIfHOIO CUCTEMOIO, TOJIOBHUM OyXranaTep 3MOKE€ BHUKOHATU O€3MOCepeaHbO

OaHKIBCBHKI omepariii.

Benuka kinbkicte CYBJ] orpumanu po3BHHEHI Ta 3pydHi iHTepdeiicu-
pPO3pOOKH JOJATKIB HE 3allydaroud  MIporpaMmyBaHHA. [HCTpyMEHTH poO3poOKu
CKJIaJQJIACA 13 TOTOBUX €JIEMEHTI, (GopM, 3BITIB, rpadiYHUX KOHCTPYKTOPIB 3alUTy Ta
1.H. [Jeckronni CYB/] miarpumyBanu cnenudiyHi MOB YIpaBIiHHS JAaHUMH Ha PiBHI
OKpeMHX psiakiB 1 Tabnuib. OcobnuBicTio TorodyacHux CYBJ[ Oyna BiACYTHICTB
MIATPUMKH IUTICHOCTI 1 Y3TOMKEHOCTI JaHUX, a MOoTpeOyBaJIOCh HEIOMYCKaHHS
3anucy B 0a3u JaHUX HEKOpEKTHOi 1H(popmaiii. Taka nepeBipka BUKOHYBaJlach Ha
CTOpOH1 jJojaTka, abo 10 (YHKIS TEPEeBIPKH JaHUX NEepeKiagaid Ha KIHIIEBOTO
KOpUCTYyBaua, IKMii MTOBUHEH OyB BBOAUTH B CUCTEMY KOPEKTHI JaHi Ta CIIIKYBATH 3a

iX KOPEKTHICTIO.

[Tpukmanom torouacaux CYBJI B nepury depry € cimeiictBo dBase, FoxPro,
cuctemu Clipper, Paradox. Posmisinemo punok cydacuux CYB/I. Peiitunr cyyacHux
CYB/ MoxHa  CTBOpPIOBATH  BUKOPUCTOBYIOUM  Pi3HI  KpHUTepli, MOXXHA
BUKOPHCTOBYBATU JaHI OINUTYBaHHS KOPUCTYBAyiB, B JCSIKUX BHUMAJKAX MOXHA
OIIIHIOBATH KUIBKICTh TIPOJAHUX TMPUMIPHHUKIB. Y JEIKUX BUIMAJKaX MOXKHA
OILIIHIOBAaTH IO TPOIIOBOMY €KBIBAJICHTY MPOJAXiB. Alle B KOXKHOMY 3 PEUTHHTY
SAKUW-OM BU HE B3sJIM, B KOXKHOMY 3 HUX BH nmo6aunTte B BepXiBii ciucky Taki CYB/I.
e CYB/] Oracle, Microsoft SQL Server, DB2 (IBM), PostgreSQL ta MySQL.

KopoTko po3misitHeMo OkpeMo KOXHY 3 MX cucteM. [louHemo 3 cuctemu mia
Ha3Boro DB2. Sk omucyBamoch panime Ha modarky 80-x pokiB kommanis IBM
MPOBOJMJIA JOCIIITHAN MPOEKT 3 BUBYCHHSI MOXKIIMBOCTI petisliiHoi 6a3 gaHux. | Ha
OCHOB1  pensliiHoi Teopii Oyma pospobnena mepma pgociigauiibka CYBJl sika
oTpuMmaia Ha3By System R, a6o System Relational. System R Oyma mepelimenoBana B
DB2 y 1982 pori, i 10 ceoronenns 1151 CYB]] € ocHoBHEM HampsiMKoM KomiiaHii IBM

B oonacti CYB/I.
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Hactrynnowo posmssuemo CYB]] Oracle Binm xommanii Oracle. Oracle OyB
3acHoBaHui B 1977 poui. I came 11 komnanis Bunyctuia Ha puHok CYB/] nepury
koMmepiiiiHo nommproBany CYBJI, tak sk Bici icHyroul Ha Toit wac CYBJl Oymm
nocaigauMu. O6csr punky CYBJl ctaHOBUTH Ha ChOTOAHI ONM3bKO 46 MUTBSPAIB

nonapiB. Came kommanis Oracle 3aitmae 6mu3bko 46% punky cydacHux CYB/I.

Takox moTpioHo 3ragaru, me SQL Server Bigx Microsoft, sikuii € aigepom Ha
PUHKY MPOTPaMHOTro 3a0e3MedeHHs 31 CBO€0 oneparliiiHoto cucremoro MS Windows
ta o¢picaum mnakerom MS Office. 3a ocHOBy B34TO TPOrpaMHHUI MPOAYKT,
po3pobseHuit cniibHO 3 KoMmmadieto Sybase. Ilepmia CYB/I, Bin 1i€i komabopaiiii,
nobaunna cBiT y 1988 poky. SQL Server Biapizuserbcs Binx Tux CYBJl sxi
OMHUCYIOThCSA TYT THUM, 110 BOHU MYJbTU-IIaTGOpMHI Ha BiaMiHHO MicroSoft SQL
Server BUIyCKaeThCsl BUKIIOYHO AJiA omnepauiiiHny cucremy Windows, 1 Ha pHHKY
CYB]J| miei omepamiinoi cucremi SQL Server 3aitmae 53% punky, ane Ha

ro0aabHOMY PUHKY 3aiimae meHie 20%.

PostgreSQL - ne OeskomtoBHa CYBJ[ 3 BIAKPUTUM OPOrPAMHHUM KOJAOM,
po3pobnena  kamiopuiiicekum  yHiBepcuteTi  bepkmi.  Cporogui  CYB]]
HiATPUMY€EThC eHTy31acTiB. Ha Takiit ocHoBi 6a3yerbes CYBI] MySQL, To6T0 BoHa
TaKOX BUTHHO TIOITMPIOETHCS, aJIe BOHA TAKOXK MiATpUMYyeThCs kKommnaniero Oracle. Ls
CYB/]] xopommmii Bubip mig po3poOKH HEBEIMKUX 1 CEPENIHIX IMporpam, 1 came Ifto

CYBJl Mu oOpanu ajia peanizallii Hammoro NpoaykKry.

Posrnsnemo ¢ynkuii, sxi xapakrepui ans CYBJI. Tlo-nepiie 1e pimeHHs 1
noctiifHoro abo goBrorpuBajioro 30epiranHsa iHdopmarii. Okpim 1uporo, CYB]]
pealni3yroTh PiBHI AOCTYIy 10 iH(opMaIllii Jjis KOpUCTyBadiB, TOOTO YaCTHHA JIAHUX
MOk€ OyTH JOCTyIHA TUIbKM JESKUM KOPHUCTyBauam, €Kl KOPUCTYBAa4l MOXKYTb
MaTu oOMmexeHHs o penaryBaHHio gaHux. CYB/] peanizytoTh 3aXHCT, HUTICHICTD Ta
y3roKeHOCTI JMaHuX. OMNUCYIOYM CTPYKTYpY HaHUX, MH OIHCYEMO KOHKPETHI
mpaBuia MpeaMeTHOi o0nacTi, sskuM faHi nmoBuHHI Bignosigatu. Koxkna CYBJl mae

MOKJIUBICTb BHUKOPHCTOBYBaTH BHCOKOPIBHEBUX 1 €()EKTHMBHUX MOB 3amuTiB. ToOTO
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MU MOXEMO POOWTH 3allUTH J10 1H(POpMaIllli, HE 3HAIOUM 30BCIM HIYOro mpo (i3udHe

30epiraHHs JIaHUX.

Baxmuoro ¢ynkmiero CYB]] € He3anexHICTh Bl (PI3WYHUX Ta JIOTIYHHX
piBHIB 30epiranHs AaHux. Bci monarku, siki mpaifoloTh 3 0a3010 JaHUX, HE TOBHUHHI
3aJieXxaTu BIJ TOro, K (i3uyHO 30epiratotbest AaHi. B sxurreBomy nukiai CYB/I
MOKe BiIOyTHCS Tak, IO MOTPIOHO MEPEHEeCTH YAaCTUHY JaHUX Ha 1THIIMN mpHUCTpii
30epiraHHs a00 po30OUTH SKyCh TAOJMII0 HAa YAaCTUHM, aJie 1€ HiSK HE MOBUHHO
BIUIMHYTH Ha poOOTY Iporpamu, sika mpaiftoe 1iero iHdopmariiero. Takok Ha MpoTs3i
Bukopuctants, CYB/] moxke MoaepHI30BYBaTUCh CTPYKTypu. Tak sIK He 3aBKIu
MOXJIMBO  BpaxyBaTH B IOBHOMY 00Cs31 OCOOJMBOCTI MPEAMETHOI o0siacTi Ha

Mepmomy erami CTBOPCHHA CUCTCMU.

Po3pobka iHpopMaIliiHOi CHUCTEMH TMOYMHAETHCA 13 BU3HAUCHHS iX
apXITEKTypy, PO3YMIHHS, BCIX posiel Ta (yHKI1/ KOMIOHEHTIB CUCTEMH, 3 IKMX BOHA
CKJIQJIaTUMEThCSI, Ta B3AEMOISTH MIXK pi3HI KOMIIOHEHTH. Takok MU TOBHHHI
BU3HAYUTH, SIKE O0NaJHAHHS MOTPIOHO J171s1 poOOTH HalIoi 1HPOPMaLIIMHOI CUCTEMH, 1
BU3HAYUTHUCSA BCl JOMOMIXKHI MporpamHi 3aco0u, HEOOXIIHHUX JUIsl MPaBUIBHOTO
dbyHKIIOHYBaHHS cucTeMu. Hampukmaa, ski mporpaMHi 3aco0M HaM MOXYTh
3Hano0uThes? [lepie e 6e3yMOBHO omepalliiiHa cucTemMa, Tako He o0iieThest 6e3
nesikux npaiiepiB. llle ogHMM HEOOXITHMM TPOrpaMHUM 3acCO00M CTaHE CHCTeMa
yopaBissHHS 0Oa3aMu  JaHUX i 30epiraHHa JaHuX. MOXyTh 3HaJI0O0UTHUCS

CIeIlaJli30BaHl  MPOrpaMHI  MMAaKETH, peai3oBaHl CIeliaJlbHO JJISI  HaIloi

[Iporpamui KOMIOHEHTH OyayTh BHUCTYNAaTH B Takux poiisax. Hampuxman
Iporpama sika peai3oBy€ B3a€MOJIII0 3 KOPUCTYBaueM, 4epes3 sIKy KOPHUCTYBau 3MOXKeE
OTpUMYBAaTH JOCTyll 10 iH(opmarmiifHoi cucteMu HaszuBaeTbes “Kiient”.
OyHKIIOHAIBHUA MOIYlTh HE BlJ'€MHA 4YacTUHA 1HGOPMALIMHOI CHCTEMH, SIKUN

peasi3oBye OCHOBHUM (DyHKITIOHAN CHCTeMH, Ta ii Oi3Hec-moriky. KoMmoHeHT skuit
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3abe3mnedye 30epiraHHs 1 peanizye HaJiMHUN JOCTYyN 10 JaHUX, Kl MOTPIOHI MJIs

po6oTu 1HPopMalliitHOT cucTeMu oTpuMaB Ha3By “Cepep”.
ApxiTekTyp 1HGOPMAIIHHIX CUCTEM MOKHA TTOJIIJISATH Ha!
® OJIHOKOMIIOHEHTHI;
® KOMIIOHEHTH «KJIIEHT — CEpPBEPY;
® OaraTolapoBi ApXITEKTYpH;
® T1i0OpuIHI MOJETI.

CepBepoM Ha3UBaIOTh KOMIT IOTEP, IKUI KEpye TUM YU 1HIIUM pecypcoM. Komm'toTep,

KU O0a)kae OTPUMATH IOCTYM JI0 PECYPCiB, IPUUHITO HA3UBAIOTh KIIEHTOM.
Jonarok mae 4 rpynu QyHKITIN:

e DynKIIi1 BBOIY BUBOY JAHHX;

* npukiIagHi QyHKIIIT;

¢ (JynnamenTtanbHi QyHKINT 30epiraHHs Ta yIIpaBIiHHS JaHUMH,

® Ciyx00B1 (QyHKIIII.

B rpyny cayx0oBux (yHKIT BXOASTH 000B’SI3KH 3B'SI3KY MK (DYHKIISIMH MEPIINX

TPHOX I'PYII.
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KopuctyBau
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Puc. 2.1. Cxema 83aemMO00ii 102[UHUX KOMNOHEHMI8
B namomy noparky Mo)kKHa BUAUIMTHA HACTYIHI JIOT1YHI KOMIOHEHTH. Lle
KOMITOHEHT B3a€MOJIii 3 KOPHUCTyBaueM, sk Oyne peanizoByBatd (pyHKIII mepiioi
rpynu, To0TO iHTepdelicHi ¢yHkil. IlpukiamHi KOMIIOHEHTH, SIKI peai3yloTh
niagrpumyBatu GyHkuii Apyroi rpynu. Ta KoMmmoHeHT, skuii Hagae AOCTymy [0

1H(}OpMaIIITHUX PECypCIB .

[lin yac BuOOpY apxiTekTypu iH(oOpMaliiHOI CcHUCTEeMH HaM TOTPIOHO
PO3YMITH, sIKE IpOrpaMHe 3abe3neyeHHsl Oy/ie IHTerpOBaHe B Tl YW 1HIII MPOTpamHi
KOMIIOHEHTH, SIKI MEXaHI3MH peali30BYIOTh (DYHKIIIT IPOrpaMHOTo 3a0e3MeUeHHs, K
PO3MOJIIJIEH] JIOT1YHI KOMIIOHEHTH MK KOMI'IOTEpaMH B MEpexi 1 SIKHM YHMHOM

KOMITOHEHTH 3B’SI3yIOTHCS M1 COOO0I0.
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OMHOKOMIIOHEHTHY CHCTEMY, BUKOPUCTOBYETHCS JOCUTD PiAKO. Y CHCTEM TaKol
apxITEKTypH BCl MPOrpaMHI KOMIIOHEHTH peali30BaHl Maibke 3aBXKIu B OJHOMY
IPOrpaMHOMY MOJYJI1, 3aBJSKH LIbOMY CHELiaJIbHUN NporpaMHUi Koj BOY/IOBaHU B
0a3y maHux, abo, HaBMaKW, 0aza JaHUX BOyJOBaHA B SKUWUCH JOAATOK. 3a3BUYaH, 1€

CHUCTCMU p03an0BaHi Ha OJHOT'O KOpUCTYyBaya.

HactynHoto po3misiHeMo apxiTeKkTypa «KJIIEHT — cepBep». B Takii
apxITEKTypl poJil KJII€HTAa 1 cepBepa JaHMX BUKOHYIOTbCS Ha PI3HUX CHUCTEMax.

OcoOaMBOCTSIMU TaKUX CUCTEM;

® [IOCTIiHE 3'€IHAHHS MK KJIIIEHTOM 1 CEpBEPOM;

® CIJIbHE BUKOPUCTAHHS JaHUX;

® BHCOKA HAJIIMHICTh CUCTEMH JJIS JICSIKOI K1JTbKOCTI KOPUCTYBAYiB.
Buninstote 4oTHPY MIXOMU 10 apXITEKTYPH «KJIIEHT - CEPBEPY:

e wmojens (daitnoBoro cepsepa (File server - FS);

® MoOJIeNb JOCTYMy 10 BignaigeHux pecypciB(Remote Access Data - RDA);

* wMozenb cepBepa 6a3u ganux(DataBase Server DBS);

* Mmojenb cepBepa nonarkiB(Application Server - AS).

Kopotko posmisHemMo 0coOauBiCTh KokHOro mimxomy. I[lepmmit — migxim -
Monenb ainoBoro cepBepa. [lpu BUKOpPUCTaHI TaKOro TMIAXOMYy KOMITOHEHT
Bi3yamizaiii Ta TPUKIAJHAA KOMIIOHGHT peali3ylThCs HA CTOPOHI cepBepa, a
KOMITIOHEHT JIOCTYIly 10 1H(pOpMaUIiHUX PECYpCIB peai3yeTbcs Ha cepBepl. OOMIH
JTAHUMHU MDK KIIIEHTOM 1 CEpBEPOM BiI0yBA€ETHCS 3a JOMIOMOTOI0 Tiepeadi (pparMeHTiB
¢daitny. Taky apxiTekTypa peami3yloTb TUIBKH JUIsl 1HQOpMAIIMHUX CHUCTEM 3

HEBEJIMKOIO KIJIbKICTIO KOPUCTYBa4iB. OCHOBHI MIHYCH TaKOi apXITEKTypH:

e BUCOKWU Tpadik, TOMY IO MU TEPENaEMO 3aMUT y BUTIAAL OMOKy QaitmB i

OTPUMYEMO TI0 MepexkKi 010K (aiisiiB Bi cepBepa 10 KIIEHTA,;
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® BIJICYTH1 aJICKBaTHI 3aCO0IB 3aXHUCTy JaHUX, TaK SIK 3aXUCT BiJIOYBA€ThCS Ha

piBHI (pailyioBoi cuctemMu. 3anuc O0J0KiB (HaisIiB BIICTEKYE TUIBKH KIIEHT.

—Y \ (¢ \
-

KomnoHenT | MpuknapHwuii KoMnoHeHT
Bisyanisauii | KOMMOHeHT Dani AocTyny Ao
pecypcis

D =t y

KnienT Cepsep

Puc. 2.2. Cxema ¢atiinosozo cepgepa

HacTtymHoro po3missHEMO MOJENb JOCTYIy 10 BiJJIaJieHMX pecypciB Taka
MOJIEJIb BUKOPHUCTOBYE TAaKHH K€ PO3MOJiI KOMIIOHEHTIB, aje 3alHuTd 10 PEeCypcCiB
dbopMy€eThCS 32 JIONMOMOTOIO0 CHEIlaJbHOI MOBH, SKHW $Ka OTpUMaja Ha3By
SQL(Structured query language — MoOBa  CTpPYKTYpOBaHHX  3allHTIB)  SKi
00pobIsiroThCs cepBep. [Ipu Takiit Mojeni 3anuTH TiepeaaBajucs Ha yHipikoBaHI MOBI
SQL, sxa miaTpumyerbes Oynb-saxoro pensmiitHoi CYBJl. 3aBmasku npomy Tpadik
MEpeXi 3HIKYBaBCS, TaK SK BiJ cepBepa 10 KIII€EHTAa TEpPENaeThCs TIIbKUA Ta
iHpopMaris, sika Oyna 3HalJeHa 3a JOMOMOTOI0 3alUTy SKHM 0O0pOoOIIOETHCS Ha
CTOPOHI cepBepa. AJle aMIHICTPyBaHHS TaKWi MPOTpamMu JTy>Ke CKJIaJHE, TaK SK Ha

CTOPOHI KJIIEHTa 3HaxXoauiucs GyHKINT Bizyasizailii Ta 0i3Hec Jorika.
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——\ ([ N )

SQL
|
Komnouent | MpuknapHuii KomnoneHT
Bisyanisauii | KOMNOHeHT Nani AocTyny Ao
pecypcis

. A J \am \_ )
KnienT J CepBep J

Puc. 2.3. Cxema docmyny 0o giddaneHux pecypcie

VY xoni  BupimeHHs 1i€i mpobnemu Oyna po3poOrneHa Momenb cepep 0a3
nanux. [Ipu BUKOpHCTaHI Takoi Mojel Besl Oi3HEC JIOTiKa, IMepeHeceHa Ha CTOPOHY
cepBepa 1 30epiraBcsi pa3oM 3 JaHUMH, a Ha CTOPOHI KJI€HTA 3aJIUIIMBCS TUIbKU
KOMITOHEHT Bi3yasi3allii. YIpaBIiHHSI TaKUMH PECypCcaMy peasi3yeThCs MEXaHI3MOM
30epexeHux nporneayp. Ilponenypu 30epirarotbess B 0a3i JaHUX 1 BUKOHYIOThCS Ha
TOMY  KOMI'IOTEpl, Ha sKOMy 30epiraetbcsi 1HpopMalii. A KOPHCTyBaueBl
3aIMIIIAETHCS JIMIIE TIePEAaTH Ha CEPBEP HA3BU MPOIIECAYP, SKi TOBHHHI BUKOHATHCH,
a TaKoXX BKa3ye ix mapameTpu. MoBa, Ha sIKI peani3yeTbcsi 30€peKeHHs MpOLenyp,
aBisie co0010 po3iupeHHs MoBU SQL 1 € yHiKanbHUM 1Jis1 KOxkHO1 KOHKpeTHO1 CYB/I.

Jlo mepeBar Takoi MoJieIb MOJKHA BITHECTH:

® MOXJIMBICTh IIEHTPAII30BAHOTO AJMIHICTPYBaHHS MPUKIATHUX (QYHKIIIH.
DyHKIIIT PO3pPOOISIOTHCS pa3, 30epiraroThCs Ha cepBepi 0a3u TaHUX 1 MOXKYTh

OyTu 6araropa3zoBO BUKJIMKaHI KOMIT'IOTEpaMH KITIEHTIB.

® 3HIDKEHHSI MEPEXKEBOro Tpadiky: MU MEpeJacMo HE 3aluTaB, a TUIbKU JIUIIE

IM'sSl POy PH 1 TApaMETPH.

® EKOHOMIsl pecypciB, NOAUIMBIIM TPOLEAYPU MIXK JAEKUIbKOMa IMporpamaMu,

€KOHOMHMMO TUM CaMHUM PECypCcH KOMI'toTepa.
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J1o HemoJKK TaKoi MOIEIl MOXKHA BIJTHECTH:

® oOMeXeH1 3ac00M, sIKI BUKOPHCTOBYIOTBHCS I 30€pEKEHUX MPOLEAYpP, TaK K

3aco0M BUCOKOPIBHEBUX MOB MTPOTPaMyBaHHS 3HAYHO IIHpIIE 1 Oararie.

* O6mexeHa cdepa BUKOPUCTAHHS TMPOLETYPHOTO po3mupeHHs MoBu SQL
obmexxeHa koHkpeTHoro CVYB/I, 1 He y Bcix CYBJl nmpucyTHI MOXJIMBOCTI,

HaIPUKJIAJ], HAJaroP)KeHHs 1 TECTyBaHHS MPOLEYP.

(r \

— V)

NpuknagHuii KoMnoHeHT
KoMnoHeHT Bisyanisauii . pocTyny Ao
AaHi KOMMOHEHT pecypcis

\ bl \an D
K Knienr j K CepBep j

Puc. 2.4. Cxema cepsepa b6a3u 0aHux

VY neskux BUMaAKaxX MOEIHYIOTh MOJENb BIIJAJICHOIO JOCTYIY JO PEeCypciB 1
MoJienb (aitioBoro ceppepa. B Takomy BHUMaKy NpUKIAJHUN YaCTHHY, sIKa peajizye
013HEeC-JIOTIKY, TOAUISIOTh MI’XK CEPBEPOM Ta KIIi€HTOM. YacTHHA KITIEHTA 3HAXOUTHCS
pa3oM 3 (YHKIIIMH BBEJICHHS-BUBEICHHS JIAHMX Ha KOMII'IOTEepi KiieHTa. BoHa
MICTHTh HAMOUIBII CKJIamHI (YHKII, [0 peali3yloTh MOTPIOHY Oi3HEC-JOTIKy, a
CepBEpHA YaCTHHA 30epirae€ThCsl y BUIIISIIL MPOIIEIYPH PA30M 3 CEpBEpPOM 0a3u JaHUX.

PesynbratoM  pO3BUTKY  TEpEpaxOBHUX  MOJENEW  crajia TpUpPIBHEBA
apXxITEKTypa, 1€ MIXK KIIEHTOM 1 CEPBEPOM 3'SIBISETHCS 1€ OAMH PIBEHb, HA SIKOMY
peanizyerbest pyHKINI Oi3HEC-TOTiKU. TaKky MOIenh Ha3WBAIOTh CEPBEPOM JIOMATKIB.
[{s moxenp Halysna MIMPOKOTO PO3MOBCIOKEHHSI B MPUKIATHUX cUCTeM. KitieHTiB

TaKOl CHUCTEMU HOI[iJI?IIOTB Ha «TOHKHX» 1 «TOBCTHUX». «TOHKMMM» Ha3HUBalOTh
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KJIIEHTA, SIKOMY JOCTYMHO Juiine (yHKIIOHAJT BBEACHHS 1 BIIOOpaKCHHS JaHUX.
«ToBcThii» KIIIEHT TO€IHYE KOMIIOHEHT Bi3yami3alli JaHUX Ta MPUKIAJIHI

N L
- —

KoMnoHeHT MpuknagHuii KoMnoHeHT
Bisyanizauii API KOMMOHEHT AocTtyny A0
pecypcis

jl_l\ J-\ y,

\
o )\ e )\ comer

Puc. 2.5. Cxema cepsep 0odamka

VY BuUmMaznKy KOJIM JJisi cepBepa JoJarka BUIJICHUN B OKpEMHUU pIBEHb, TO IS
Woro  peamizamii  MOXYTb  BUKOPHUCTOBYBAaTHUCh  YHIBEpCAJIbHI  MEXaHI3MH
0araTo3ala4HOCTi OMEPAIIHOI CUCTEMH, a TAKOXK CTaHIAPTH30BaH1 iHTEpdeiicn Mixk
JIBOMa 1HITUMHU KOMIOHEHTamH. JlekiibKka CiB Mpo y4acTh cepBepa 0a3u JaHHUX B
takiii cucremi. [lorpiOHO, 30epiranacs He TIIBLKM 1HGOpMAIli, ale 1 JAesAKl mpaBuia
npeaMeTHoi obnacTti. [lpukimagom Takux mpaBuil Moke OyTH, OOMEXEHHS, SIKI MU
HaKJIaJaEMO BHECCHHS JaHWX 710 0a3u. ba3a gaHuX MOBMHHA BIAMOBIAATH MpaBUIaM
IpeaMeTHOI o0nacTi, 3a SKMUMU BOHA (pyHKIIOHYE. Takok, HEOOXIAHWI MOCTIHHO
KOHTPOJIIOBAaTH CTaH 0a3u JaHWX, HEOOXIJIHO BIJICTEXKYBaTH 3MIHM 1 aJEKBaTHO
pearyBaTM Ha HHX. TakoX HEOOXiJHO, 1100 BHUHHKHEHHS TEBHOI CHUTYyallli B
NPUKJIAJHIN MporpaMi BIUIMBAJIO Ha XIJI BUKOHAHHA LI€i mporpamu. Buxonsuu 3
IIOTO, MOXKHA C(OPMYTIOBATH TOHATTS AKTHUBHOTO CcepBepa 0a3u MaHWX, SKHHA
BKJIIOYA€ B ceOe Mmpoleaypu 0a3u JaHuX, NpaBuia, MoAli B 0a3i JaHUX, TUIU JaHUX,

BU3HAYEHI KOPUCTYBAUYEM.
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[Ipouenypamu 06a3uW [OaHMX HA3UMBAIOTh 3arajbHl YaCTUHU MPUKIATHUX
nporpaM oQopMJIEHI B OKpPEMHIl NpOrpamMHHUil OJIOK, SKUM 30epiraerbcsi B 0asl
nanux/lani pazom 3 nanumu. Taki npoueaypa MOXKYyTh BUKOPUCTOBYBAaTUCH PI3HUMHU
NPUKJIAJAHUX TporpaMamMu. TakUM YMHOM MM CKOPOYYEMO KIJIBKICTh TNPHUKIATHUX

porpam, TaK sik BOHU BUKOPUCTOBYIOTh TOTOBI MIPOLIETYPH.

Jist 0OpoOKM cuTyalld, siki 3 4BIAIOTBCS MHpPU 3MiHI B 0a3zax JaHHX, ICHYE
MEXaHI3M TpaBWJ, SKUM J03BOJIsiE TporpamyBaTH 00poOKy cutyarii. [lpaBuiio
BCTAHOBJIIOETHCS JUIA TaOnuIl 0a3u JaHUX 1 3aCTOCOBYETHCS MPHU BUKOHAHHI HaJ
Ta0JIMLIeI0 omepalli JoJaBaHHsA, 3MiHM a00 BUJAJIEHHS AaHUX. BUkopucTaHHS 1uX
NpaBuJl BUKOHYETbCS, SIK TEpeBipka CHOPMYIbOBAHMX B LbOMY MpaBUIl YMOB 1
BUKOHAHHS TEBHUX i, SKI TakoXX B IIbOMY IIpaBWJIl BHU3HAuUCHI. Taki IpaBuiia
30epiraloThcs Ha cepBepi 0a3u NaHUX, 1 HISIK HE 3aJ1€KUTh Bl MPUKIIATHUX MPOTPaM.

Mexani3m mnoniii B 0a3l JaHUX J1a€ 3MOTY OJHHMM IPOrpaMaMH OTPUMYBATH
MOBIJOMJICHHSI MPO BUKOHAHHS TEBHUX i, BUKJIMKAHUX IHIIUMH TPOTPaMaMH,
3aBIAKM I1IbOMY CHHXPOHI3YETbCS po0OOTa pi3HUX JonxatkiB. Pi3Hi mnporpamu
BUKOHYIOTH [l B 0a3l JaHWUX, a CEepBEp CIOBIIIAE 1HI, 3aIliKaBICHI B IHX HisAX
nporpamMu, Mpo iX BHUKOHaHHS. Peakilis Ha BHKOHAaHHA SKOIiCh [0 MOXe OyTH

BUKOHAHHS NIEBHUX 3allPOTPAMOBAHHUX PO3POOHUKOM il 1HIIIOI IpOTrpamu.

He 3amxnu, 1j1s 3pydHOTO OMKCY JaHUX, HA JIOCTaTHBO CTaHAAPTHUX THIIIB
JaHUX, TOMY HaMm MOXYTb 3HaJIOOMTHCS TUMH JaHUX, BU3HAUEHI KOpUCTyBadeM. Taki
TUIIA MOXKJIUBO CTBOPUTH Maiike B Oynb-akuii CYB/], HOB1 TUIIHM TaHUX CTBOPIOIOTHCS
Ha OCHOBI ICHYIOUHX, 3a JIOIIOMOTOI0 OIKCY 3 BUKOPHCTAHHSIM PI3HUX OOMEXKEHbD.
Takoxx pa3oM 3 TaHUMH MU MOXKEMO 30epirati oOMeKeHHS IIJIICHOCTI, 00 3HAYCHHS
32 3aMOBYYBaHHSIM, TOOTO mpaBwia. OTXe, B I[bOMY OJOIl MU PO3DISIHYJIM Pi3HI
apXiTeKTypu i1H(QOPMAIIMHUX CUCTEM Ta OOpald JJIS CBOTO JIOJATKy TPHUPIBHEBY

apxitektypy “Kiient-CepBep” 3 MOAEIIIIO CEPBEP AOAATKY.
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2.2 NpoeKTyBaHHA 6a3un AaHNX

PosrnsiHeMo, 3 SKHX eTamiB CKJIaa€ThCs CTBOPEHHs 0a3u nmaHux. B meprry
4yepry HeoOXiJHO BU3HAYUTH MPEIMETy 00IacTh, JIaHl PO IKy MH Oynemo 30epiraTtu
Ta crieuudikyBaru Bci BUMOru. Lle Moxke OyTu 00'€eKTH peasibHOTO CBITY, iX 3B'SI3KH,
CTOCYHKM OIMH 3 OAHUM. Takok HEOOX1AHO 3a3fayierilb BU3HAYUTH MOMKIIMBI
po3Mipu 0a3 JaHMX, SKa KUIBKICTh KOPHUCTYyBadiB. Buxoisyum 3 1HUX BHUMOT
ninoupaetses peanbHa CYB/l, B skiit OyayTh ONmucCyBaThCSi OCHOBHI CTPYKTYpH Ta
00'ekTH, HEOOXiaH1 IIs 30epiranHs iH@opmalii. Takox obpana CYBJl moBuHHa

JTaBaTH MOXJIMBICTh pealli30ByBaTH MpaBHJia HITICHOCTI Ta O13HEC-JIOTIKY.

[Ticns Bubopy CYB/I, onucy cTpykrypu 0a3u JaHUX, MOXKEMO MEPEXOAUTH J0
peamizaiii 6a3u gaHux. B oMy eTani cTBOPIOIOTHCS 00'€KTH 0a3M JTaHUX, SIKI TTOTIM
3aMoBHIOIOTECA JaHUMHU. [1oTiM 0a3za JaHUX TECTYEThCS, J€ MEPEeBIPSIETHCA, IO BCi

JIaH1 OMKCaH1 KOPEKTHO, MpaBuiia 613HEC-JIOTIKH (PYHKIIIOHYIOTh KOPEKTHO.

PosrnssHemo mepmmii eTanm mpoiiec MojeNtoBaHHA. MojentoBaHHS TOTPiOHO
MOYMHATH 3 BUBYEHHS MOHATH Ta onucy. Mu 000B'sI3KOBO MOBUHHI PO3YMITH, SIK1 JIaHl
Mu Oyaemo 30epiratv, 1 Hall BakuBimle, sika iHGOpMallis MOBUHHA BiANOBIIATH
3amuTaM KOpUCTyBaua 110 Oasu gaHuX. I[Ipu MonentoBaHHI OMHCYEMO OO0'€KTH Ta
MOHATTS BUOPAHOI MPEIMETHOI 00JacTi Ta peani3yeMo 3B'SI3KM MK HUMHU. Takox,
00O0B'SI3KOBO MOTPIOHO OmMUcaTh OOMEXKEHHs IIIJIICHOCTI, BUMOTH JI0 JOMYCTHUMHUX

3HAYEHD 1 3B'I3KIB MI)K HUMH.

PozrnsiHeMo npeamMeTHy 06sacTh, iHGOPMaLIIHOT CUCTEMH, IKY MU CTBOPIOEMO
«aBTOMAaTH30BaHAa CHUCTEMa CyHOpOBOAY HaBYalbHOro mporecy». OOO0B'SI3KOBO
noTpiOHO 30epiratd 1H(OpPMAIIIO, PO3MOAUT CTYAEHTIB IO Tpymnam, 30epiraru
iHdopmariro npo cryaeHTiB. Ckopimie 3a Bce, JaHHI MPO CTyAeHTa Oyle MICTUTH,
MPI3BUIIE, 1M'sl, HOMEP 3aJIIKOBOi KHMKKH, 1 MM PO3YMIEMO, 110 B HOMEP1 3aJIIKOBOT
KHIKKM HE TIOBUHHO OyTH CHMBOJIIB, MPI3BUIIE Ta IM’Sl CKJIAIa€ThCA TUIbKHU 13 OYKB,
CTYJIEHT MOBUHEH OyTH JiuIiie B onHiK rpymi. [loTiM BKa3yroo4H, KOHKPETHUN TECT,

el TeCT MOBUHEH OyTH MO KOHKPETHOMY IMPEAMETY, MOro MPOBOJUTH KOHKPETHUMN
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BUKJIaaga4. PGSyJ'IBTaTOM TECTY € OHiHKa. Takum YUHOM, OIMIHMCAJI MMPCIMCTHY o0nacTh

IIPOBEJICHHS TECTI Ta 0OMEKEHUX LIUTICHOCTI, & TAKOXK MPaBUIIa O13HEC-JIOTIKH.

Ha eranmi MonenioBaHHS JaHMX CKIQJA€Tbcs CEMaHTUYHA Mojenb. lle
BHCOKOpIBHEBA MOJIENb, TOOTO MOTPIOHO abCTparyeTbest MpU CKIaAaHHI CEMaHTUYHOI
mozeni Bl koHkpeTHoi CYB/I, B pamkax sikoi Oyze peanizoBaHa 0a3a JaHUX, TaKOXK
BiJl ocoOnuBocted ¢izuuHoro 30epiranHs Ilporiec MozentoBaHHS MOYMHAETHCS 3
aHai3y MpeIMEeTHOI 00IacTi Ta BUSBIEHHS BUMOT KOPUCTYBadiB. SKIIo po3misiaaru
0a3y JaHUX HAIOi CUCTEMHM, TO PI3HI KOPUCTYBadi OyyTh BUCYBATH Pi3HI BUMOTH, 10
0a3u ganux. CTyaeHTaMm MoTpiOHO 3HATH, KOJU 1 B AKIH ayauTopii Oyjie MpOBOIUTHCH
napa, BUKJaJad MMOBUHEH MaTh MOXJIMBICTh BCTAHOBHUTH OILIIHKY, a aJMIHICTpaTop
HABUAJbHOIO 3aKJIaJly I[OBMHEH CTBOPUTH pO3KJIaX Ta BU3HAYUTU IPEIMETH Ta

BUKJIa1a41B JJIs1 POBEICHHS Tap.

[IpencraBieHHs OKpPEeMHUX KOPUCTYBAYiB y3arajdbHIOIOTHCS B KOHICNTYaJbHIN
cxeMi Oa3u pgaHux. Taky cxeMy  MOXKHA ONUCATH 3BUYAMHMMH CJIOBaMH 3a
JIOTIOMOTOI0 MaTeMaTuyHux (opmysa, Tabmuilb, TpadikiB Ta I1HIMX 3ac00iB, K1
JIOTIOMOXKYTh Kpallle 3p03yMiTH TPeAMETHY 001acTh TaKy MOAENh TaKOXK Ha3HBAIOThH
iHdonoriuna wmoxenb. Ilicma po3poOku  1HGOIOrIYHOI MOJAENI HACTymae erarl
JIOTIYHOTO MOJICJIIOBAaHHS JaHuX. B 1iii MO/eN MM ONUCYEMO CTPYKTYpY 30epiraHHs
B 00paniiit CYB/]. ®i3uuny peanizariito 30epirants JaHUX BUKOHYIOTh IHCTPYMEHTHU
BubOpanoi CYBJI. Tprox-piBHEeBa apxiTekTypa abo cepBep 10/aTKy 3abe3rnedye
HE3aJIeKHICTh 30epekeHoi 1HpopMalii Bil Mporpam siKi iX BUKOPUCTOBYIOTh. Takum
YUHOM MPU HEOOXITHOCTI MOXKHA TIEpPEeHEeCTH 0a3y NaHWX Ha IHIIUNA MPUCTPiH, abo
pO30UTH iX HA YACTUHAX, MPU JOCITHEHI BEIMKHUX pO3MipiB. MOXKHA MIIKIFOUUTH 10
0a3u JaHWX HOBUX KOPUCTYBadiB KOPUCTYBA4iB. 3MiHM B (pi3MUHIA MOJET HISK HE
BIIOOpaXaloThCsl Ha JIOTIYHIM MojeNnl JaHuxX. | HaBMaku, SKIIO MOTPIOHO
BiJJpearyBaTu JOTI1YHY CTPYKTYpY AaHUX, TO 1ie He Oyze morpeOyBaru 3MiH (i3UUHUX

3aco0iB.
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JIJis ceMaHTUYHOTO MOJICITIOBAaHHS HAMO1III MOMIUPEHOI0 MOJICIUTIO € MOJIEITH
«CYTHICTh - 3B'SI30K», 3anpornoHoBaHa I[lutepom Yenom y 1976 pomi. Taki mozaensb
OUTBHIIIOCT] BUITAQJIKIB MPECTABISIOTh Y TpadiuHiid GopMi 3 BUKOPUCTAHHSAM HOTAIIIM
Uena, sika Ha3MBAETHhCS [1arpaMoOI0 «CYTHICTh - 3B'A30K» abo entity-relationship

diagram. OCHOBHI MepeBaXKH1 TaKO1 JAlarpaMu:

- Habip He3anexxHuX
Ha3sBa cyTHOCTI CyTHOCTeu

- Habip 3anexxHux cyTHOCTel

Ha3ga cytHocTi

- ATpubyTtu

Hasga atpubyta

Hasga atpubyTa - Kimrouesi anI/I6YTI/I

Haspa - Habip 3B’s3kiB

3B 3Ky

- IIpsima J1iHist BKa3ye Ha
3B’SI30K Mi>K CyTHOCTSIMM, ab0
3’€IHAHHS CyTHOCTI 3
aTpubyTamu

Puc. 2.6.Enemenmu diaepamu "cymHicmb-38'a30K"
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* HAOYHICTB;

* MOXJIMBICTh NMPOEKTYBaHHA 0a3W JaHUX C BEJIUKOI KUIBKICTIO 00’€KTIB Ta

aTpuOyTiB;

* peamizoBaHa B 0araThbOX CHCTE€MaxX aBTOMAaTU30BAHOIO IPOEKTYBaHHS 0a3

TAHUX

[Ti3Hime, Oynu po3poOiieHi moa10HI MOENi, ajle OCHOBHOIO MEPEeBaror0 Takoi
Ta MOAIOHMX MOJENEN € HAOYHICTh, TaK K MAJIIOHOK 3aBXAM 3PO3YyMUIIIINI HIXK
TEeKCTOBUH omuc. Jliarpama «CyTHICTB - 3B'SI30K» € THCTPYMEHTOM KOHIIETITyaJIbHOTO
PIBHSI TIPOEKTYBaHHSA, 1 BaXKJIMBOIO OCOOJIMBICTIO, TakOi MOJENi, T€ II0 BOHA HE
MICTUThH OMepallii 1 TOoMy He MOXe OyTH BHUKOpHCTaHHWM Oe3nocepenHbo. Jliarpamu
«CYTHICTh — 3B’S130K» BUKOPUCTOBYIOTBCS JJI1 NMPOEKTYBAHHS JAHUX, JO3BOJSIOTH
Kpauie 3p03yMITH MOHSTTS MPEAMETHOI 00JIACTI 1 3B'SI3KM MIK HUMH, MIPU LIbOMY Mae
NPOCTHM, 3pyyHUN TpadiuHuil 1HTEpPeiic, KUl OomMcye CTPYKTypy Oa3zu [aHUX.

OCHOBHI €JIeMEHTaMH JlilarpamMu «CyTHICTb — 3B’ SI30K»:
* CYTHICTb;
e arpulyTH;
* 3B S30K.

[Tig cyTHICTIO po3yMieThbCsl Oynb-aKUi 00'€eKT a00 MOHATTA, 1H(pOpMaLio Mpo Oyae
30epiraruca. BriacTUBOCTI Ha3uMBa€ThCs arpuOyTamMu, Ta CYTHOCTI BCTYHAlOTh Y
BIJIHOCMHHU 3 IHIIMM, $KI Ha3WBarOTh 3B’s3KaMu. Ha pwuc.2.6 1mo3HaueHI OCHOBHI

MOHSTh, SIKI MO’KHA BUKOPUCTOBYBATH B Jllarpami «CyTHICTb - 3B'S30K».

EneMeHnTn sKi OTOYEHI MNPSAMOKYTHUKOM II€ HE3aJEKHUX CYMYTHHUKIB,.
[lonBitHUM TMPSIMOKYTHUKOM OyAyTh OTOYEHI 3alleHl CYTHOCTI, aTpuOyTH
300paKyr0ThCA B oBajax. BaxumBl aTpuOyTH, sIKI HA3UMBaIOTh KIIOYaMH, OTOYYIOTh
OBaJIaMH 1 TIJKPECTIOITh NpsiMOI0 JTiHIer0. HaGopu 3B’s3KIB  BBaXKa€ThCsa pomO, a

JiH1T OyyTh MOB’A3yBaTH CYTHOCTI 3 IXHIMH aTpuOyTamu.
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VY namniit 6a31 JaHuX NMOBUHHI 30epirarucs iH(GopMallisi Tpo CTYAEHTIB, JaHi
Ipo MpOiIeHI TEeCTH IO KOHKpeTHHX mnpeamerax. CryaeHTa  MOXHa
OXapaKTepHU3yBaTH HOMEPOM 3aJIIKOBOi KHMIKKH, IpI3BHUILIEM, IMEHEM,  JIaTOlo
HapomkeHHd. CTyIeHT MOke€ MaTh Homep TenedoHIB, BC1 CTYJEHTH MOAUIEHI Ha
IpyINH, Al TPYNU BKA3yEThCS TECT 10 OKPEMOMY NPUMETY, BUBHAYAETHCS BUKJIAa4,

3a MMPOXO/PKCHHS TECTY CTYACHTY BUCTABJIAECTHCA OIIiHKa.

TyT MOXXHa BUIIIMTH CYTHOCTI CTYIEHTa, BHKJIajaada, MPEIMETH, TECTH.
ATpubyTamu OyayTh iM's, TIPI3BHUIIE, HOMEP 3aT1KOBOT KHIM)KKH, OIliIHKA Ta 1.H. MoxHa
nobaunT OOMEKEHHS B Takid 0a3l JaHMX, HANpHUKIal, B iMeHI He OyBae 1udp,

OLliHKa Oy/e 10/1aTHE YHCIIO, CTYACHT 3HAXOAUThCS B CBOIM HaBYAIbHIN TpyIIi.

Taki piarpaMu BUKOPUCTAIOTBCS MPOEKTYBAJIBHHKOM a00 aHANMITHKOM Oa3u
JAHUX, JUIS Kpamioro po3yMmiHHsA TmpeAameTHoi ob6macti. Takox  gilarpamu
BUKOPHCTOBYIOTbCSl JJI1 AOKyMeHTauli. JliarpaMu «CyTHICTh - 3B'I30K» NEPENAIOTh
JIOTIYHY CTPYKTYpy 0a3u JaHUX 1 JOMOMAararTh 3pO3yMiTH B3aeMoIit0 iH(opmMarlii B

0a31 JaHUX KOPHUCTYBAyeBl.

Po3knagatounn  Moaeib  «CyTHICTh -  3B'I30K», HOTPIOHO  PO3YMITH
dbyHgamMeHTalbHEe TOHATTS, CyTHOCTI. [IloyHemMo 3 KJIaCMYHOrO BH3HAYECHHS.
Apicrotenb ckazaB: «CyTHICTh - 1€ OAMHUIIA, IO BOJIOAIE CAMOCTIMHICTIO, Ha
BIIMIHY BiJ] ii CTaHy YW BIAHOCHH, SIKI MOXKYTh 3MIHIOBaTHCh 1 3ajie)KaTh BIJ 4acy,
Miclsl 1 3B'SI3KIB 3 I1HIIUMH CyTHOCTAMH». [lig CyTHICTIO OyaemMo po3yMiTH,
abcTpakTHUI a00 peasibHUM MPEAMET SKOTOCh BUIY, JIaHl MPO SIKUA MU 30€epiraemo.
bynp-sakuii npenMer ab0 MOHSATTS: CTYAEHTH, BHUKIAIadi, aBTOMOOLIl, KHUTH,

OaHKIBCBHKI1 omepariii - Bce, 110 3aBTOJTHO.
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KokHa cyTHICTb MOBMHHA MaTH yHIKaJbHE 1M'd, 1 B pamMkax 0a3u AaHUX [0
bOTO 1IMEH1 3aCTOCOBYBAaTHCS OHA U Ta  iHTepmnperailis. Habip ogHakoBux abo
CXOXKUX CYTHOCTEH yTBOPIOE MHOXKHMHHM CyTHOCTeH. OHa 13 Ba)KJIMBa BUMOTa Teopii
MHOXXMH TOBOPUTH MpO T€, IO MHOXWUHU He 1nyOmoroTbes. CyTHOCTI MOBHMHHI
BIIPI3HATHCS OIWH BiJ OmHOro. ToOTO HaM MOTPiOHI SIKOCH 1eHTHU(]IKyBaTH iX.

[nentudikaTopu € BIACTUBOCTSIMHU CYTHOCTEH, ajie KpiM 1AEHTH(IKATOpIB Y
CYTHOCTEH € W 1HII BJIACTUBOCTI, SIKI OTpUMAJIM Ha3By arpuOyTH. ATpuUOyT - IIe
OKpemMa xapakrepuctuka o0'ekra. KoxeHn arpulyT B paMKax CyTHOCTI Ma€ yHIKaJbHE
iM's Ta meBHUM TUM AaHuX. CyTHICTH MOXE MaTu OyJb-sSKOI KUIBKICTIO aTpuUOYTiB,
Kl HEeOoOXimHl nanst 11 omucy. 3HadyeHHs Oyab-skoro arpulyTa TOBUHHO OyTH
aromapHuM. Ha miarpami, 3'€qHaHHS CYTHICTh 3 ii aTpuOyTaMu 300pa)KyeThCsl SIK

MoKa3aHo Ha puc.2.7.

CyTHICTb

Puc. 2.7. 3'eOHaHHA cymHocmi 3 ampubymamu

3Ha4yeHHs aTpuOyTiB OEpyTh 3 BIAMOBIIHOI MHOKWHHU 3HAUY€Hb, BU3HAUYEHOI JJIS
noHHoro arpu0yta. Ilpu MomentoBaHHI BHHHMKA€ MUTAHHSA: K PO3IISAATH OKPEMHUN
€JIEMEHT B SIKOCTI aTpulyTa CyTHOCTI abo B AKOCTI okpeMoi cyTHicTio? [lpukinagom
MOXX€ CTaTH, ajapeca, SKII0 HAC I[IKaBUTh TIIbKH MICIE€ MPOMUCKHU JIIOAUHU, TO B
TaKOMY BHIIJKy ajapeca Oyzne arpuOyToM JIOAUHH. A SIKIIO HAC I[IKaBUTh ajpeca, sk
INYHKT NPU3HAUYEHHS, TO B TaKOMy BUIAAKY ajpeca Oyne, K OKpeMma CyTHICTb.

PosrsineMo sik 1eHTU(dIKYBaTH CyTHICTh. IneHTH(ikamis - e MOMXKIMBICTh
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BIJIDI3HATH OJHY CYTHICTh BiJ 1HIIOI. [neHTudikaiis cyTHoOcTi BiaOyBaeTbcs 3a
JIOTIOMOTOI0 CIIEHIAIbBHOTO Habopy arpuOyTiB, sIKI Ha3UWBalOTh Kiatouamu. Kitou - e
OJIMH a00 JeKiJIbKa aTpuOyTiB 00'€KTa, SIKUM JI03BOJISIE OHO3HAYHO BIAPI3HUTU JIAHUM
00'eKT BiJl 1HIIMX. Y CYTHOCTI CTYJIEHT KJIIOYEM MOXKe OyTH HOMEp 3aT1KOBOT KHUKKH
TaK, K 32 HOMEPOM 3aJ1KOBOI KHMXKM MO)XHa OJHO3HAUYHO BU3HAYWUTU CTY/ACHTA;
MOKe OyTH HOMEp Macrnopra, ado CKJajgHa KOMOiHAII MMOMiB, HAPUKIIAJI, IPI3BUILE,
iM's, IO OaTbKOBI Ta Jara Hapo/KeHHsS. He 3aBKHU BHA€THCS 3HAWTH TPHPOTHHUX
inenTudikarop. SKimo He BAATIOCh BU3HAUUTH TaKUK MPHUPOAHUHN KIIFOY, TO CHCTEMa
MOXK€ HaJaTH MITYYHUHN KITIOU, SKUWA Ha3UBAETHCS CyporaTHUHM Kirod. BUaiisatore Tpu

THIH 11eHTH(IKAITI:
* TPUPOIHI KITFOUI,;

* KITIOYi «3a MOJIOKCHHSIMY, HAPUKIIAJl, TeorpadidHi, B IOPSAIKY BUHUKHCHHS B

yaci;
e cyporarHi, TOOTO IITY4YH1 KJItOUI.

3py4HO, SIKIIO KOXKHUIA OO'€KT Ma€ CBIM YHIKAJIbHUW 1AeHTU(IKATOP, SAKUI HE
3MIHSIETHCS Ha MPOTSI31 )KUTTEBOIO LUKy 00’ €KTa, 1 HE 3MIHIOETHCS B IIPOLIECT pOOOTH
cuctemu. Hampukiang HOMep 3aiikoBKM, HOMep macmopta. Taki ieHTH(IKatopu
TeHEpPYIOThCS CUCTEMOI0 TOMY BOHM € CYpPOTaTHUMH, ajle 3 TOYKH 30py JIOIUHU
MOYKHa BUKOPHCTOBYBaTH SIK NMPHUPOJHIN Kirod. B 1iIoMy, He 3aBXKIU BIAETHCA
3HANTH Takuil aTpulyT a0 KOMOiHAIlIIO aTpUOYTIB, ISl IPUPOAHOTO 1IeHTU(IKATOPA,
SK1 JIO3BOJISIFOTh OJHO3HAUYHO BU3HAYUTU 00'ekT. HaBiTh AKIIO po3misiaaTd HOMEP
nacrnopra. Ilacmopra mMoxHa 3MIHUTHUCS, 3aJIIKOBY KHW)KKY TE€X MOXHA 3aryOUTH,
TOMY JYyX€ BaXKO 3HANTHU TaKUM 1A€HTU(IKATOP, SIKUM IPOKUBE BECh )KUTTEBUM LIMKI

00'eKTa, MKOJTHOTO pa3y HE 3MIHUBIIUCH.

[Ilo crocyerhcs 1meHTU]IKALT 32 TOJOXKEHHSI, TO B Cy4acHUX 1H(OpMaIliifHIX
CHUCTEMax 4YacTo 30epiraroThCs JaHl, HaAOPHUKIAI, 0 MEPEeNaroThCsi 3 JaTUYUKIB Y

BUIJISIAI TPOCTOTO MOTOKY ULU(Dp, SIKI MOXYTh 1ACHTH(IKYBAaTUCS BUKIIOYHO
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1IEHTU(IKaTOPOM AaTyuKa 1 SKUMOCh MOMEHTOM Y 4aci, B AKUH J1aHl 3 JaT4yuka Oynau
nepeaani. Jknio cepen arpuOyTiB CyTHOCTI BJAETHCS BUIAUIMTH JACKUIbKA MOXKIIMBHUX
KJIIOUiB, TO BHOMpAeTbCS HAWOLIBIIT BaXXJIWMBUM, sKUM Oydae HaWdacTiie

BUKOPUCTOBYBATHCh IIPU MOILIYKY. L{eli KiIfou Ha3uBa€ThCsl IEPBUHHUM.

Tenep nepeiigemo A0 3B's13kiB. CyTHOCTI MOXYTb B3a€EMOAISITU OMH 3 OJHHUM.
[Tormyk OHUX CYTHOCTEM 3a 3HAYCHHSMHM IHIIMX € OJHUM 13 3aBAaHb 0a3u JaHUX.
JI71st 1bOro MOTPIOHO BCTAHOBUTH 3B'SI3KM MK CyTHOCTSAMU. CKIIaIHICTh MOOY10BaHO1

MO,ZIGJIi BH3HAYAETHCS caMe HasSBHICTIO ouXx 3B'SI3KIB.

3B'S130K - 1I€ BIJHOIIEHHS MDK 00'ektamMu. TakoX 3B'I3KOM MOKHA BBa)KaTu
yIOOpsIAKOBaHUN Hablp CyTHOCTEeW. 3B'A3KIB TaKOX MaloTh 1ACHTU(DIKATOPH.
InentudikaTopu 3B'A3Ky - 1€ 1I€HTU(DIKATOPU CYyTHOCTEM, $AKI BCTYNAIOTh B 3B’ SI30K.
Ha pgiarpamax «CyTHICTB - 3B'SI30K» 3B'SI30K 300paxKyeTbcs y BUAl poMOY, B SIKOMY
3a3HAYAETHCSA IM'S ISl KOJKHOTO 3B'SI3KY 1 3'€IHYEMO 3 CYTHOCTSIMU, B 3QJIEKHOCTI Bij

TUILY 3B'SI3KY, HalIpaBJIEHUMU a00 HEHAIIPABJICHUMHU JIIHISIMHU.
Kpurepii nosiBu 3B’ 513Ky:

* Konu HeoOXi1HO 3pOOUTH BIIACTUBICTIO OJHIET CYTHOCTI AKYCh 1HIIY CYTHICTb

a0o0 CIHMCOK CYTHOCTEM
* KOJIM MOTPIOHO 3amKcarTy B OJHY CYTHICTb 1JIEHTU(]IKATOP 1HIIIOTO.

3B'13kM, KpIM 1AeHTH(IKATOPIB 00'€KTIB, MOXYTh MaTH BIAacHI aTpuUOYTH.
[ToniOHi 3B'A3kM 00'€IHYIOTHCS B MHOXKHMHH, TaK caMoO sIK 1 cyTHOcTi. KapauHanpHa
BIJIMIHHICTb CYTHOCTEH 1 3B'SI3KIB MOJISITA€ B TOMY, IO 00'€KTH MOXYTb KHTH CBOIM
OKPEMHUM KUTTSM HE3aJE€KHO BiJ 3B'A3KIB, a 3B’SI3KM HE MOXYTbh ICHYBaTH OKPEMO

0e3 00'eKTIB, IKHX BOHH IOB'SA3YIOTh.
3B's13Ky MOXKHA XapaKTepU3yBaTH TPhOMA XapaKTEPUCTUKAMHU:
* PO3MIPHICTb;

* TOTY>KHICTb;
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* MOJAJIBHICTb.

Po3MipHICTh 3B'I3Ky BH3HAya€ KUIbKICTh OO0'€KTIB, SIKI MOB’A3y€ L€l 3B A30K.
Buninstore HaCTyHI pO3MIPHOCTI 3B’ SI3KIB:

* binapni;

* TEpHapHI;

* n-apHi;

* PEKYypCHUBHI.
Haituacriie BHKOPHCTOBYETHCS 3B'A30K MK JBOMa OO'€KTIB, BOHA HAa3UBAETHCA
OiHapHI. AJjle B JeJKMX BHMaJKaX MNOTPIOHI OUIbII CKJIaAHI 3B’SI3KM: HANpPHKIA,
TEpHApHi, SIKIIO 3B'S30K YTBOPIOETHCS TpbhoMma o00'ekTiB; N-apHi KOJIH 3B 30K
YTBOPIOETHCS 3 N 00’€KTaMM; TaKOK OyBarOTh PEKYpPCHUBHI 3B'SI3KY, KOJIU B 3B'S30K

BCTYNAarOTh 00'€KTH OJTHOTO 1 TOTO X BHUAY. [IpukiaaoM Takux 3B's3KiB 300paXeHO Ha

nc.2.8. Hanpuknan, CyTHICTh «CTYIEHT» BCTYIIAE€ B 3B'SI30K 3 BUKJIAAAYEM, 3/IAFOUUA
M 9

CryneHT I'pyna

Buknagau Kypatop ['pymna

Puc. 2.8.BiHapHi 36'a3ku

oMy TecT. 3B'A30K MDK CTYJEHTOM 1 Tpy[OI MO)XKHA Ha3BaTU SK «3B'S30K
HAJICKUTh», TAKOK MOXKIIMBO BKa3aTH HAMPSIMOK 3B'SI3KY BiJ CTyJEHTa JO IPyIH, 1€
BKa3ye, 110 CTYACHT 3aKPIIJICHUN JIUIIE 32 OAHIEI0 IPynor. MiXK OJHUMHU 1 TUMHU K
00’exTaMu MOxe OyTH OlbIlie oHOTO 3B's3Ky. Hampukiaz, CTyneHT MoXe HaeKaru

rpymi, a MOXe OyTH CTapOCTOIO i€l TPYIIH.
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[Ilo6 yTBOpHBCS TEpHApHUN 3B’SI30K MOTPIOHA y4YacTh TPbOX CYTHOCTEW.
[Ipukiiax TepHApHOTO 3B'A3Ky MOXKE CTATH CKJIAJAHHA TECTy. B maHoMy BUIAIKy
CYTHOCTAMU OyIyThb CTYIEHT, SIKUH CKJIaJa€e TECT; NPEeIMET, MO SKOMY TecCT; 1

BUKJIa/1a4, SIKUH 1IeH 1 BUKJIaad SIKUH 11el TeCT po3aaB. Takox y HAIIoro TepHApHOTo

Pesynbrar

Buknagau TecT CryneHt

[TIpenmert

Puc. 2.9.TepHapHuli 38'a30k

3B'SI3Ky Oyne CBiM BIacHMM aTrpulOyr — pesynabrar TecTy. ATpuOyT “‘pesynbrar’
HAJICKUTh 3B 3Ky TOMY, IIIO OIlIHKA HE € BIACTUBICTIO CTYIACHTA, HE € BIACTUBICTIO
npeaMeTa 1 He € BJIAcTHUBICTIO BUKJadada. Lle Oyme came BIacTHBICTH KOHKPETHOI
3B'SI3KYy, SIKY MH Ha3BaJld TECTOM. B paMkax Mopemni «CYTHICTh - 3B'SI30K» TaKOX
MPEACTABIAIOTH 1 OUIBIN CKJIaJIHI OaraTOBUMIPHI 3B'SI3KMU. AJie Taki 3B'SI3KH CKJIAHO
peanizytotecsi B KoHTeKcTI CYB/l. 3aBxkaum mMoxkHa nepelTu Bij 0araTOBUMIpHOTO
3B'SI3Ky A0 OiHapHOro. B HaBejpeHOMYy MpUKIIAIl BUKOPUCTOBYETHCS TEpPHAPHUN
3B'SI30K “TeCT”’, 3aMIHUTH TaKUM 3B’SI30K MOXKHA, BBEJICHHSIM MHOXHH CYyTHOCTEH SK1
3’€qHYI0ThCs. TOOTO 3aMIHUTH 3B'A30K “TECT” Ha CYTHICTH “TecT’. | 1151 CyTHICTB Oyne
BCTyINaTu B OlHApHI 3B'A3KH 3 1HIIMMH CYTHOCTSAMH - 31 CTYACHTOM; 3 BHUKJIaJaueM; i
npenMeroM. TakuM YHMHOM, MOXKIIMBO TEpeWTH BiJ OaraTOBUMIPHUX 3B'A3KIB [0

6irapuaum puc.2.10.



Buknagau

po3nae

Puc. 2.10. ITepexio 8i0 mepHapHo2o 0o 6iHAPHO20 38'A3KY

Pesynerar

Tect

IIpegmert

KepiBHUK
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CrygeHT

CriBpobiTHHK

Puc. 2.11. PekypcueHuli 38'30K

PozrnsineMo pexypcuBHHMiA 3B’s130K. [Ipumyctumo, 1o notpiOHo 30epiratu gaHi

Ipo CHIiBPOOITHUKIB, 1 OAMH 13 CHIBPOOITHUKIB € KEpPIBHHUKOM. BHKOpUCTOBYIOUM

PEKYpPCHUBHHH 3B'130K, MU MOXKEMO Oy/lyBaTH CKJIQJIHI I€papxidHi CTpyKTypu puc.2.11.
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[ToTyXHICTB 3B’A3KIB AUIATHCS HA TPU BUIU:
* “omguH-g0-0aHOr0” 1:1;
e “ommH-n0-0ararpox”
e “Oararo-no-6aratbox’

3B’ 530K OMH A0 OAHOIO O3HAa4Ya€, M0 I KOKHOI'O OKPEMOI'0 CK3CMIIIAPY OJHO1

CYTHOCTI BIJITOBIJIA€ OAMH 1 JIUIIE OAUH €K3EMIUISAP APYroi CyTHOCTI puc.2.12.

Kpaina IIpe3upeHT

Puc. 2.12. 38'130Kk 00uH 00 00HO20

Hacrtynawuii 38’5130k ofiMH 10 6araThox, B TAKOMY 3B’S3Ky 00’ €KT OTHOTO BHIY
MO>XX€ BIJMOBIJATH JCKUJIbKa 00’ €KTIB 1HIIOTO BUJY, ajie HE HaBIMaKu. Takui 3B’S30K
MOKAa3y€eThCs SIK 300paxeHo Ha puc.2.13, ne 3B’A30K 3’ €AHY€ETHCA JIIHIEIO B CTOPOHY

710 6araThoX 1 CTPUIKOIO B CTOPOHY OJHOTO.

CryzneHT I'pyna

Puc. 2.13. 38'a30k 00uH 00 bazambox

3B’s130k Oararo n0 OaraThbOX HaWYacTille 3yCTPIYAEThCS, B TAKOMY BHUIAJKY
KO’)KHOMY 00’ €KTY MEPILOi CyTHOCTI BIJIMOBIAA€ JIEKUIbKA 00 €KTIB JPYroi CyTHOCTI 1

HaBnaku puc.2.14.

CTygeHT BHBUAE IIpeagmer

Puc. 2.14. 38'a30k 6azamo 0o 6azambox

CrBopumo er-miarpamy il Hamioi 0asu JaHuxX. Po3moynemMo 3 BUAUICHHS
cyTHocTed. BylyTh HacTymH1 CyTHOCTI: KOPUCTYyBad 3 aTpuOyTaMH JIOT1H Ta MapoJib,

BUKJIaJa4 3 arpulOyTramu 1M’s, NpPI3BUILIE Ta CyNep-KOPUCTYBay, CTYIEHT MaTuMe
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arpulyTu 1M’s, TPI13BUILE, HOMEP 3aJIKOBOI KHM)XKM Ta CTaTh, TECT Ma€ aTpuOyTu
MUTaHHS, BIJMOBII, Ha3Ba Ta JAOCTYII 1 MpeaMeT Mae arpulyT Ha3Ba. [[ns mpocTotu
noOy10BU Takoi jiarpamu Bukopuctae web-ceppic Creately (creately.com). Llei
cepBic Hajae 3py4yHUd iHTepdelc sl CTBOpeHHs pizHuX aiarpam. Ha pwuc.2.15

300pakeHO er-MoJIelb Hallloi 0a3u JaHUX.

€6 9

PosmssHemMo 3B’si3ku, sIKi 300pa)keHl Ha er — Mojeii. 3B 30K “‘€” TOB’s3ye
CYTHICTh “KOpPUCTyBau” Ta CyTHOCTI “Bukiagaud’ abo “ctymeHt”’. Llei 3B’s130Kk OIUH
JI0 OJTHOTO, TaK SIK OJUH 00’€KT CYTHOCTI “KOPHCTYBau’ BIAMOBIAAE OJHOMY 1 JIUIIE
OJTHOMY 00’€KTY CYTHOCTI “BHKJagad” abo “CTymeHT”, 1 HaBMaku. 3B’ A30K “Kyparop”
MOEAHY€E CYTHOCTI “BHKIanau” Ta “ctyaeHT . Takuil 3B’SI30K Ma€ MOTYXKHICTh OJHUH
10 6araTb0X, TOMY IO BUKJIaJ1ad MOXKe OyTH KypaTopoM i 0araThoX CTYJCHTIB, aJie
JUISL CTYZIEHTa Moke OyTu Juiie oluH KypaTtop. Hactynuuil 3B’s130K “‘CcTBOpIO€” BiH
MOEJIHYE CYTHICTH “TeCT” 3 CYTHICTIO “BHKJIaJa4y’ BIH TaK camo, K 1 MONEpeaHin
3B’SI30K OIMH /10 Oararbox. Bukimamad Moxke CTBOPUTH O€37114 TECTIB, 1 KOXKHUN TECT
Oyle CTBOPEHUM TUIBKM OJHUM BHKJIaJadueM. 3B’SI30K 37 3’elHye ‘“‘nipeaMer’’ Ta
“Tect”, 1l 3B’SI30K OJIMH J0 0ararbox, TOMY IO MOXe OyTH O€3J1d TECTIB 3 OJHOTO
MpenMeTy, ajie KOKEH TeCT TUIbKH 3 OJHOTO npeamMery. OcTaHHii OiHApHUN 3B’ S30K

[13

“ckimamae” 3’e€IHye “CTyleHT  Ta TecT”’, el 3B’SI30K Oarato 0 Oararbox.
“CryneHT” MOXe CKJIaJaTH JEKIIbKa TECTIB 1 OMH “TeCT’ MOXKE CKJIaJaTH JIeKiIbKa
“cTyneHTiB”. 3B’S30K “BUKIIa/la€” € TEPHAPHUM, TOMY IO BIH 3B’A3y€ TPU CYTHOCTI

“BUKJIaiay’”’, IKUI BUKJIAA€ “TipeaMeTr” s “cTynaeHTa’ .



Homep
TIpizBunie 3a7iKOBO1
KHUAKKH

Pesynerar

Ckrnagac

Kopucrysau

CTBOPIOE

Bukiagau

Buxnanace
Cymep

IIpizBume
KOpPHCTyBad

Hazsa

TTaTanas

Binmosias

Jocryn

[Ipenmer

Puc. 2.15. ER -mo0ei1b 6a3u OaHux
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OTxe B LbOMY PO3ILII MU pO3IISHYAM BUIM 0a3 nmaHux, siki OyBarotb CYDB/I,
MOJIETIl pesAIiiHnX 0a3 JaHuX, Ta Mo0a4YmiIi, SIK MOJEIoBaTH 0a3y maHux. PoOmsun
BUCHOBOK 3 IILOTO PO3ILITY MU OOpaiu pessiliiHy MOAeNb 0a3u JaHUX Ta o0payu
apXITEKTypy CepBep AOAATKY JJisl Haloi iHpopMalliiiHOT cuctemMu. Takok MU 00pau
CYBJ] MySQL, Tomy 110 BOHO O€3KOILLTOBHE, Ma€ 3py4yHUil iHTepdeiic 3 momaTkom
MySQL Workbrench, Ta mocuTh MUPOKUIl IHCTpYMEHTApid njsi CTBOPEHHS Ta
pobotu 3 Gazamu AaHuX. | B KIHIIl CTBOPWJIM €r - MOJENb Hamioi 0a3u JaHUX

puc.2.15.



Po3pin 3 po3pobka aBTOMaTH30BaHOI CUCTEMH CYIIPOBOXY

HaBIAJILHOTO IIPOIIECY

3.1 Peanisauyia 6asun gaHux
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Peanizarito 6a3u ganux nounemo 3 po3podku EER moxaeni. EER — 1ie Mmozens

BHUCOKOI'O piBHH abo KOHICIITYaJIbHAa MOJACJIb AAaHUX, IO BKIIOYA€ PO3MIMUPEHHA 10

opuriHanbHOi ER-Mopeni, 110 BUKOPUCTOBYETHCS NpPH IMPOEKTYBaHHI 0a3 JaHUX.

Iactpymentn MySQL Workbrench 103BosisitOTh 3 JIETKICTIO CTBOPUTH TAKy Alarpamy

puc.3.1.

] Subject v ] Subject_has_Test ¥
idSubject INT{11) ! Subject_idSubject INT{11) _] Group M
name VARCHAR(45) I Test_idTest INT(11)

| idGroup INT(11)

» > name VARCHAR(45)
>
+
|
|
|
| Subject_has_Teacher_has_Group v
] Subject_has_Teachar ¥ 'l
! Subject_has_Teacher1_Subject_idSubject INT(11) |
! Subject_idSubject INT(11) |
" 1 I Subject_has Teacher1 Teacher idTeacher INT{11)
! Teacher_ldTeacher INT(11) | |
I Group_idGroup INT(11) |
o L
> i
L4 ] Student v
idStudent INT{11)
first_name VARCHAR(45)
last_name VARCHAR(45)
} gradebookNumber VARCHAR(45)
Gender VARGHAR(45)
» Group_ldGroup INT{11)
-+ I User_idUser INT{11)
"] Curator v >
| ! Teacher idTeacher INT(11)
=+ '
t
'
Wi = | Group_idGroup INT{11]
>
idTeacher INT{11)
first_name VARCHAR(45) ] Result v
last 2 VARCHAR(4
ast_name VARCHAR(45) 4 E ‘  Student_idStudent INT(11)
super_user TINYINT(4) :l Test L } ! Test_idTest INT(11)
P User_idUser INT(11) idTest INT(11) ‘ resull VARCHAR(45)
< name VARCHAR(512) >
access TINYIMT(4)
time INT{11}
Teacher idTeacher INT(11)
>
=+
£
M ] Answer v
] Question v
idAnswer INT(11)
_] User v idQuestion INT{11) Question. dQuestion INT(11)
n » Question_idQuestion )
idUser INT{11) » Test_idTest INT(11) e
answer MEDIUMTEXT
login VARCHAR(45) question MEDIUMTEXT
. right_answer TINYINT(4)
password VARCHAR(45) >
>
>

Puc. 3.1. EER diaepama
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Mogenb Ha puc.2.3.1 nokasye Bci CyTHOCTI Ta aTpuOyTH y BUIVISAI1 TaONUIlb, TOOTO
KOKEH €JIEMEHT JlarpaMu siBjsie co0or0 TaOnuIto B 06a31 JaHUX. 3 NEPIIOTrO MOIVISLY
Ha JiiarpamMi He BiioOpakeH1 3B’s3KH, ayie Iie He Tak. Hampukiasn 3B’s30k “€”, 1100
pealidyBaTi Takd 3B 30K B peJLINHINA 0a3l JaHUX MOTPIOHO AoAaTH aTpulyT 10
CYTHOCTEH “‘CTymeHT” Ta “BUKJIanad’, skui Oyne i7eHTH(]iIKyBaTH, 110 KOHKPETHUN
“KOpUCTYBaY” € KOHKPETHUM ‘‘CTyAeHTOM uu “Bukiagadem’”. ToMmy CyTHICTb
“kopuctyBay”’ otpumaB arpuOyt “idUser”. Lleii arpuOyT mpwuiimMae yHIKaIbHE
3HAYEHHS MPHU JI0J]JaBaHl HOBOTO KOPUCTyBaya B 0a3y JaHuX. A CyTHOCTI “CTyneHT”
ta “Bukianay”’ orpumamm arpubyt “User idUser”, mei aTpuOyT € 30BHIIIHIM

KIIF0YEeM Ta npuiiMae 3Ha4eHHs arpuoOyTa “idUser” BIMOBIAHOTO KOPUCTYyBaya.

Jlns peamizariii cyTHOCTI ““TecT”’, MU “TecT’ po3aiamiM Ha 3 cyTHocTi: “Test” 3
arpubytamu “idTest” mist inenTudikaiii, “name” - Ha3Ba, “access” — nOCTyM, “yac”
JUIst 30epiranHs 1HQoOpMaIllii Ha TPOTA31 SIKOTO 4Yacy IIed TECT TPOBOAMUTHCS Ta
“Teachet idTeacher”, mo peam3ye 3B’s30k ‘“‘cTBOproe” puc.2.15. CyTHICTB
“Question” — nutaHHs 3 arpubyramu  “idQuestion” s imeHTH]IKALIT,
“Test_idTest” peamizye 3B’s30k MbK “Test” Tta “Question”, ‘“question” ne
30epiraerbes came nutaHHsA. | cyTHicTh “Answer” 3 arpubyramu “idAnswer” mins
inentudikamii, “Question_idQiestion” mist 3B’s3ky 3 “Question”, “answer” mus

30epeXeHHs BIANOBII, “right answer”, 110 BKa3ye 4 € 11 BIATOBIIb MIPABUIBHOIO.

CytHicTh “crymeHT” puc.2.15 oTpuMalia Taki x arpuOyTH OKpiM “Tpynu’ Ta
nonatkoBoro arpubyta “User idUser” mis peamnizaiii 3B°s3Ky “€”. ATpuOyT “rpyna”
OyB TIEpeTBOPEHUM B OKpeMy CYTHICTH “Group”, s peamizamii IIJIICHOCTI,
oOMeXeHb 1 TOJErmeHHsa aAocTtyny Ta 3MmiHu. Tomy B “Student” arpuOyrt “rpymna”
3amineHo Ha “Group idGroup”. CyTtHocTI Taki sk “Group” Ha3WBaIOTh JIOBITHUKAMH
1 3a3BMYail BOHM MalOTh TIJIbKMU JIBa aTpuOyTa 1AEHTHU(IKATOP Ta HaA3BY. 3B’SI30K
“ckmamae” puc.2.15 peamizoBanuii okpemoro cyTHicTiO “Result” puc.3.1. g cyTHicTh

€ 3aJISKHOIO TaK, SIK BOHA HE MOXKE 1CHyBaTH 0e3 1BoX iHImuX. Tomy “Result” mae qBa
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30BHINIHIX Kiroda “Student idStudent”, mo inenTudikye “Student” Ta “Test i1dTest”,

110 11IeHTU(IKY€E TECT Ta aTpulyT camMoro pe3yisrary “result”.

Cytaicts “Teacher” puc.3.1 Takok OTpUMaB Taki X aTpuOyTH, K 1 “BUKIaAa4”
Ha er — Mojem puc.2.15 okpiM nomanux arpudyTiB igeHTUdiKamii “idTeachet” ta
“User_idUser”. Tak sik Bukiagady Moxke OyTH KypaTOpoM ]ISl TPyl CTYAEHTIB, JJIs
IIOTO pealli3oBaHa CyTHICTH “Kyparop”’, sika mae arpuOytu ‘“Teacher idTeachet”,
aKui 11eHTudiKkye BukiIagada, ta “Group 1dGroup”, mo i1eHTU(IKY€E TPYILy.

“ITpenmet” puc.2.15 peamizyerbes “Subject” puc.3.1 i Takoxk Mae arpuOyT
“name” -Ha3Ba, a TakKoX I1JeHTU(dIKaTop. 3B’A30K “3” puc.2.15 peanizyerses
3aJIeKHOI0 CyTHICTIO “Subject has Test”, mo 30epirae inentudikaropu “Test” Ta
“Subject”. 3B’sa30k “Bukiagae” puc.2.15 € TepHapHUM 1 SK ONUCYBAJIOCH paHillIe
TaKuM 3B 30K JJOCUTH CKJIQJHO Peaai3oByBaTH B peNALINHUX 0a3ax naHux. Tomy ist
peamizalii TaKoOro 3B’S3Ky 3HAJOOMJIOCH CTBOPUTM JIBI 3aJ€XKHI CYTHOCTI
“Subject has Teacher” Ta “Subject has Teacher has Group”.
“Subject has Teacher” 30epirae, ski NpeaMeTH BHUKIAJIA€ BUKJIAAad, IJIS I[HOTO
noTpibHo  gaBa  arpuOyra, JaBa igeHTudikaropa  “Subject idSubject” Ta
“Teacher idTeacher”. “Subject has Teacher has Group” 30epirae, sikuii BUKIIagau
BUKJIaJIa€ KOHKPETHMM mNpeAaMeT s Tpynu. [Ins 1mporo usg CyTHICTH OTpuUMaia
arpulyTu “Subject_has Teacher Subject idSubject” OTpUMYE 3HAUCHHS
“Subject 1dSubject”, “Subject has Teacher Teacher idTeacher” oTpumye 3HaueHHS

“Teacher idTeacher” ta “Group 1dGroup” orpumye 3HaueHHs “idGroup”.

[Tepeiinemo Binm EER-momeni mo tabmuup s mporo MySQL  Workbrench

no3BoJisie srenepyBaty SQL kox. PosrisiHemo kom jutst ctBopeHHs Tabmuii “User”.

CREATE TABLE IF NOT EXISTS "Tester'."User" (
‘idUser” INT(11) NOT NULL AUTO_INCREMENT,
‘login® VARCHAR(45) CHARACTER SET "ascii' COLLATE 'ascii_bin' NOT NULL,
“password” VARCHAR(45) CHARACTER SET 'ascii' COLLATE ‘'ascii_bin' NOT NULL,

PRIMARY KEY (idUser),
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UNIQUE INDEX “login_UNIQUE" (‘login® ASC))
ENGINE = InnoDB
AUTO_INCREMENT = 215
DEFAULT CHARACTER SET = utf8mb4

COLLATE = utf8mb4_unicode_ci;

CREATE TABLE IF NOT EXISTS ‘Tester'."User’ - 1HCTpyKIIisl JUIsl CTBOPEHHS
tabmuii “User” B 0a3i manux ‘““Tester”, sikmio Takoi Takoi Hema. Jlam B JIyXkax
BKa3yroThcsi arpuOytu Ta ix BiactuBocTi. NOT NULL Bkazye Hare, 1mo arpulyt
000B’SI3KOBO MOBUHEH OyTH BU3HaueHUM. TakoX BKa3y€eThCS SAKUU THUI JaHUX Ma€e
arpuOyT, Hanpukiay ‘idUser’ Mae tum int, TOMy 110 BiH 30epirae MopsiAKOBUA HOMEP
00’€eKTa CyTHOCTI 1 SBJISIETHCS TIEPBUHHUM Kirouem, Ha 1i¢ Bkasye PRIMARY KEY
(‘idUser"). ‘login’ tTa ‘password’ MOXyTh MaTh CHMBOJIH, TOMY BOHU OTpHUMAJIH
CUMBOJIbHMM THN NaHuUX. ‘login’ Tako OTPWMaB BIIACTUBICTH YHIKAJIBHOCTI, HJIS
3a0e3MneueHHs] IUIICHOCTI TO 3aXUIICHOCTI JaHUX. YHIKAJIbHICTh peani3ye€Tbcs 3a
nornomoroto iHcTpykuii  UNIQUE INDEX ‘login UNIQUE® (‘login® ASC)).
Inctpykuiss ENGINE = InnoDB Bka3zye Ha Mexani3m 30epiranss ganux. B Hamomy
Burnajaky ue InnoDB, BiH BuKopucToByeThCs 3a 3amoBueHHsM B CYBJl MySQL.
DEFAULT CHARACTER SET = utf8mb4 onucye Tunm koxyBaHHS sl 30€piraHHs
cumBonibHUX JaHuX. COLLATE = utf8mb4 unicode ci Bka3dye Ha mpaBuia

NOPIBHSHHS CUMBOJIBHUX JaHuX. Beck SQL kox BioxkeHo B 1oAaToK 1.

Orxe B mpoMy posauni 3a jgomomororo MySQL Workbrench crBopmam
PO3IIUPEHY MOJIEIh CYTHICTb-3B’S130K. PO3MIsSTHYIM SIK peani3yroThCsl Pi3HI 3B’ SI3KU B
pensiiiiHii 6a31 maHux. PosmsHynu mpouec konBepramii EER-monemi B Tabmuimi

SQL.
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3.2 CepBep goaartky: cepBep
Jns peamizanii apXiTEKTypu CepBep H0JaTKy puc.2.5 moTpioHo 3 Moyl
KITIiEHT, cepBep Ta cepBep 0a3u manux. CepBep 0a3m NaHWUX peani3yeThCsl 3aBISKU
notyxHocTiMm CYBJl MySQL, nnsa sxoi Oyna cTtBopeHa 6a3a jgaHux. PosrmisitHeMo

cepBep, JUIsl HAUCAHHS cepBepa Oys0 00paHO MOBY MporpaMyBaHHs Java.

Hoctyn no 0a3u JaHUX peani3yeTbes 3a JOMOMOrow MoAyls mysql-connector.
byno ctBopeno kimac DatabaseHandler, nns peanizauii ¢gyHkiionairy 30epiraHss,
3aBaHT@KCHHs, OOHOBJIEHHS Ta BHJAJCHHS JaHuUX 3 0a3u naHux. Takox JBa

nonomixHi kitacu Configs Ta Constant.

Configs 30epirae nani npo 0a3zy JaHUX, Takl sIK XOCT 0a3u JaHUX, MOPT
HAKTIOYEHHS, 1M’ KOPUCTYBaYa IMiJ SIKUM CepBep 3BEPTAEThCSA 0 0a3u JaHUX, Ha3Ba
0a3u naHux Ta napoiib 0azu ganux. Constant 30epirae kiacu 3 Ha3BaMM BCiX TaOIUIIb

Ta aTpuOyTiB, 71 3pyYHOCTI cTBOpeHHs SQL 3anuTiB.

Jlnst pobotu 3 6azoro manux cepBep Biampaisie SQL 3anmutu no CYB/, ne
BOHU OOpOOJISIFOTBCS 1 MOBEPTAIOTH pE3YJbTaT 3amuTy. Po3mistHeMo (yHKIIT sIKi

MPaIo0Th 3 3anuTamMu. DOyHKIS s 30€peKeHHS JaHUX PO CTYJEHTA:

public boolean

"INSERT INTO " USER TABLE +"(" LOGIN
PASSWORD + ™" + "VALUES(?,?7)";
try
1,
2,
try
"INSERT INTO " GROUP_TABLE +"(" NAME + )"
"VALUES(?);";
1,
catch

out "such a group already exists");
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"INSERT INTO " STUDENT _TABLE +"(" FIRST NAME +","

LAST NAME +"," GRADEBOOKNUMBER +"."

GENDER +"," iIdGROUP +"" USERID +")"
"SELECT ?,?,2,2," GROUP_TABLE +"." idGroup +","

USER TABLE +"." idUser + " FROM " USER TABLE +"

INNER JOIN Tester." GROUP_TABLE +"on" LOGIN +"=?"+"
WHERE " NAME + " =? "

1, ;

2, ;

3, ;

4, ;

5, ;

6

dbConnection :
return true;
caich

return false;

Jlnst  cTBOpEeHHSI 3amuTy OTOJIONIYeEThCs ~— 3MiHHa insert Tumy String. Insert
iHimamsyerbest "INSERT INTO " + Constant.User. USER TABLE + "(" +
Constant.User. LOGIN + "," + Constant.User. PASSWORD + ")" + "VALUES(?,7)",
ne INSERT INTO mne xmrodoBi cioBa SQL, 110 BHKOHYIOTh BCTAaBKY JaHUX B
tabnuiro. Ha3zpa Tabmuin Bka3yeThes Jajli, B JaHOMY BHIAAKy Ha3By OepeMo i3 Kiiacy
Constant. J[ai B Jy’KKaX BKa3ylOTbCs aTpHOYTH sIKi OyIyTh 3alMCYBAaTUCh. 1X Ha3BU
takok Oepemo 3 Constant. Ilicis mepesniky BciX aTpuOyTiB 3aKPUBAEMO YKKY Ta
BKkazyeMmo kitodoBe cimoBo VALUES 1 ompa3y micis HbOro B AyXKKax BKa3yeMO
3HAYCHHS B TOMY K MOPSIKY, 10 1 paHilie 3a3Ha4yeHi aTpulyTu. SKIo Mu Xo4emo
BCTaBUTH 3MiHI TO MHIIEMO CHMBOJ ““?”, K MOKa3aHO B HamoMmy mpukiami. Jlami
BUKOPHCTOBYIOUM MOIYJAb  sql-connector iHimiamizyemMo 3MiHy prSt  THITY
PreparedStatemen 3a JIOTIOMOT OO byHKIIIH getDbConnection().
prepareStatement(insert), e MU TIEpeIaEMO B SIKOCTI apryMeHTy 3MmiHy insert. Jlami
3aMiHIOEMO “?” Ha 3Ha4deHHS. /[ 1bOro BUKOpPHUCTOByEMO MeToj setString, ae B

SKOCTI apryMEHTY MEPeIaeThCs 1B 3HAYCHHS MIepe 3HAYEHHS OPSAIKOBUI HOMeEp ““?”,
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3HAYEHHSI, OTPUMYEMO HACTYyIHY KOHCTpyKIito prSt.setString(1, student.getLogin());.
Ha nanomy etami B Hac roTOBUI 3aNUT 3a/IMIIA€ThCs Horo Bianpasutu g0 CYB/I. [dns
BIJIITPABJICHHS 3alMTIB BUKOPUCTOBYEThCS MeTo]l executeUpdate(), orpuMmyemo Taky
iHeTpyKuito:  prSt.executeUpdate();. Akimio Bici AaHi BKazaHO BIpHO, TO B TaOuIl
3’SIBUTHCSI HOBUM 3amuc. TakuM YMHOM CTBOPEHO 3aIllUT Ha JOJaBaHHS KOPHUCTyBaua
10 6a3u manux. Jlami momaroThes AaHl Mo TpyIly, KO0 Taki Ta He icHyBada. SQL
3aIuT JJIst 3anucy iHGopMallii mpo TPymy CTBOPIOETHCS aHaJIoriyHO. [{asi cTBOproeMo
3anmuT Ha 30epexeHHs iHpopmaiii npo cryaeHta. Llei 3amut Aemio CKIaJaHININM,
aJpke MOTPIOHO peani3yBaTh 3B 30K MIK KOPUCTYBAa4eM, CTYIEHTOM Ta TPYIIOLO.
[Touarok 3amuty peanizyerbes Tak camo 3 INSET INTO, nHa3Bu Tabmuill, B gy’KKax
nepenik arpulyTi Ta BKazyemo cumBoiu “?7”, mna arpuOytiB  “User idUser” Ta
“Group_idGroup”, sKi peami3ylOTh 3B’S3KH, JaHl MOTPIOHO OpaTu 3 1HIIUX TAOIHIIb.
Tomy m06 orpumaru i gaHi noTpioHo posmmputu 3anut. Kitodose ciioBo SELECT
BUKOHYETHCS, SIK BHOIp aTpHOyTiB, SIKI BKa3yIOThCS IICIS HBOTO, Jajll BKa3y€ThCS
FROM, mo Bkazye 3 sikoi Tabmuii Opatu aTpuOyTh Ha3Ba SKOI BKAa3y€ThCS TICIIS
KJIIF04oBOTrO cioBa. Jlyist Toro, mo6 B3ATH MOTPIOHI JaHl 3 TaOmWIll HaM MOTPIOHO
o0’enHaty Tabnuil, e MOKHa 3poOuTu 3a gomnomororo HCTpykuii INNER JOIN.
[Torim Bkazyemo Ttabmuito, Ky o0’ennyemo, aami micas ON Bka3zyeMo 3a SIKUM
napaMeTpom 00’ €ITHyeMO TaOJIHUIIl, 1 B KiHIII 3alIUTy POOUMO BHOIPKY 3a KPUTEPIEM 3a
nonomororo WHERE Tta ymoBoro micist Heoro. IlotiM e mpouec 3aminu “?”. B
KiHIIl OTPUMY€EMO TaKH 3aIuT:

INSERT INTO Student (first_name, last_name, gradebookNumber, Gender, Group_idGroup, User_idUser)

SELECT ‘name’, ‘soname’, ‘gNumb’, ‘gender’ , Group.idGroup, User.idUser FROM User
INNER JOIN Group ON login ='LOGIN'

WHERE Group.name = “group”;

I[JUI BUKJIaZa4a 3alluT CTBOPIOETLCA aHaJIOT1YHO. I[aﬂi PO3ITEIHEMO  3aIllUT Ha

3aBaHTaXEHHSI TaHUX, JUIS IbOTO BUKOPUCTOBY€eThCs dyHKIis loadStudent(User).

public
null;

null;
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String select = "SELECT " + Constant.Student. STUDENT TABLE +"." + Constant.Student. FIRST NAME +
"" + Constant.Student. STUDENT _TABLE + "." + Constant.Student.LAST _NAME +"," +
Constant.Student. STUDENT _TABLE + "." + Constant.Student. GRADEBOOKNUMBER + "," +
Constant.Student. STUDENT _TABLE + "." + Constant.Student. GENDER + " FROM " +
Constant.Student. STUDENT TABLE +
"INNER JOIN " + Constant.User. USER_TABLE +
"ON" + Constant.Student. STUDENT TABLE + "." + Constant.Student. USERID + " =" +
Constant.User.USER_TABLE + "." + Constant.User.idUser +
"WHERE BINARY " + Constant.User.USER TABLE + "." + Constant.User.LOGIN + " =? and " +
Constant.User.USER_TABLE +"." + Constant.User. PASSWORD + " =?;";
try {
PreparedStatement prSt = getDbConnection().prepareStatement(select);
prSt.setString(1, user.getLogin());
prSt.setString(2, user.getPassword());

resultSet = prSt.executeQuery();
while (resultSet.next()) {
student = new Student();
student.setFirstName(resultSet.getString(Constant.Student. FIRST_NAME));
student.setLastName(resultSet.getString(Constant.Student. LAST_NAME));
student.setGradebookNumber(resultSet.getString(Constant.Student. GRADEBOOKNUMBER));
student.setGender(resultSet.getString(Constant.Student. GENDER));
student.setLogin(user.getLogin());
student.setPassword(user.getPassword());
student.setGroup(loadGroup(student));
}
dbConnection.close();
} catch (SQLException | ClassNotFoundException €) {
e.printStackTrace();
}

return student

LoadSudetn npuiimae apryment tuny User. O6’extu Tuny User 30epirarothb
JIOTiH Ta mapoisk. [lepeiimemMo 10 cTBOpeHHS 3anmuTy. HaMm Tak camo moTpiOHO 3MiHA

CTPOKOBOTO THUITY JIaHUX, fKa OTpuMasia Ha3By select. Select iHimiamizyemo dpeitmom
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3anuty. 3 moyatky Bkazyemo kitodose ciaoBo SELCT, sike Bukonye BuOip arpuOyTiB,
Kl MA Xo4demo BuBecTU. [loTiM Bkazyemo Bcl aTpuOyTH, SIKI HaM MOTPIOHO B3ATH 3
6a3u nanux Ta micis FROM Bkazyemo 3 sxoi Tabnuiii 6paru nanHi. Tak sk, J1aHi Ipo
CTy/IeHTa 30epiraroThesl, 110 HaWMEHIIIE B TPhOX TAOMUIIAX HAM MOTPIOHO 00’ €aHATH
nesiki Tadnuil. Tak Hanpukiram, b OTpUMATH JaHl MPO CTyACHTAa MArOuu JIOT1H Ta
napoJjib, moTpioHo 00’emHaru Tadbmuimi “Student” ta “User” 3a momomororo INNER
JOIN. I B kiH1i po6uMo BUOIPKY 3a mapamMeTpaMH, aje B JaHOMY BUIIAJIKy MPUCYTHE
kitodoBe ciioBo BINARY, 1110 BpaxoBye pericTpu npu nopiBHSHHI CUMBOIIB. Takox B
SQL wmoBi, siki B 6ararboX IHIIMX MOBa IMPHUCYTHI JIOTIYHI OMEPaToOpH, TOMY JJis
npaBuwiIbHOI ayTeHTU(IKaIli BUKOpucTOByeMO Jjoridyauii omeparop AND. Ilotim

3MiHy insert nepemraemo Ha 3aminy “?”. Jlo CYB/] BianpaBiseTbcss HACTYTHUIN 3aMuT:

SELECT first_name, last_name, gradebookNumber, Gender FROM Student
INNER JOIN User ON Student.User_idUser = User.idUser

WHERE BINARY User.login ='login' and User.password ='password';

[licns oTpuMaHHSA TOTOBOTO 3amuTy, Biampasmsiemo Woro 1o CYB/I, 3a pomomMororo
Merony  executeQuery(), el MeETOJ TNOBEpPTaE pe3yiabTar 3amuTy, SIKUH MU
BifnpaBsum. Jyis oOpoOKM NaHWX, SKI MOBEPHYIUCH MOTPIOHO COTBOPUTH 3MIHY
TUITY ResultSet, saxy wnazBamu resultSet. Pesynasrar meromy executeQuery()
npucBoroemo  resultSet. Jlam mpamroemMo 3 1i€l0 3MIHHOIO, CTBOPIOEMO IIHKI 1
npoxoguMo 10 resultSet, Tak sk ToBepTaTHUCA MOXe JCKUIbKa O00’€KTIB, 3a
nornomororo merony hnext(). B mukii cTBOproeMo 00 €KT THMY CTYOCHT Ta
iHimam3yemo Bci Horo mmoust. 1o gicTaTu koHKpeTHI aHi 3 resultSet ckoprcTaeMoch
MeTogoM getString(), SIK apryMEHT MO)KHA BKa3aTd MOPSAKOBUN HOMEp aTpuoyTa siK
MU BKa3yBaJli B 3amuTi, a0o, IO MpOCTilie, B Ka3aru Ha3By arpubyta. [licms
3aBepIIEHHS IUKIY TMpoIeypa 3aBaHTAXECHHsS JaHUX MPO CTyJACHTa 3aBEpIICHA.

3aBaHTa)XEHHsI BUKJIaJaya BiJOYBAETHCS aHAJIOTTYHO.

B mpormeci xuTTEBOro MUKy 1HGOPMAIIMHOI CHCTEMH MOXE 3HAJTO00UTHCS
3MIHUTH JaHl Tpo O0’€KT TO MOTPIOHO peanizyBaTH OHOBIEHHSA nmaHux. Jlis

OHOBJICHHS JaHUX BUKOPHUCTOBYeThCs updateStudent(Strudent):
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private boolean
try

" UPDATE " STUDENT TABLE
" INNER JOIN " USER _TABLE
"ON" STUDENT _TABLE +"." USERID +" ="
USER_TABLE +"." idUser
"SET " STUDENT _TABLE +"." FIRST NAME +"=12"
STUDENT _TABLE +"." LAST NAME +"=2"+""
STUDENT TABLE +"." GRADEBOOKNUMBER + "= ? "
STUDENT TABLE +"." GENDER +"=1?"
" WHERE BINARY " USER_TABLE +"." LOGIN +" =? and "
USER_TABLE +"." PASSWORD + " =7;";
1, :
2, ;
3, ;
4,
5, ,
6

dbConnection :
return true;
caich

return false;

3anuT Ha OHOBJEHHS CXOXKHMI Ha 3anmuT Ha 30epexeHHs. Bce mnounHaerbes 3
kitouoBoro cioBa UPDATE, micnst Bkazyemo B sikiid Tabmuii OyxyTh BiOyBaTHCH.
[Totim micns SET mepepaxoByeMo aTpuOyTH 1 B KIHIII BKa3yeEMO KpPUTEpIi 32 SIKUMU
OynyTh BimOyBaruca 3miHW. [ami mpouec 3amiHu “?” 1 BIAUpaBICHHS 3alUTy 0

CVYB/I. Bukiiagay oHOBIIOIOTECS aHAJIOTIYHO.

Jlst BumasnieHHs cryfeHTa BukopuctoByeMo removeStudent(User), ne B SKOCTI

aprymeHTy nepenaerbcs 00’ ekt User:

public boolean
"DELETE FROM " USER TABLE + " WHERE "
USER _TABLE +"." LOGIN +"=?" +"and " USER _TABLE
PASSWORD + " = ?;";

try

—_
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dbConnection :
return true;

catch
return false;

Jns  BugajeHHs CTyA€HTa JOCTaTHhO BHJIAIUTH BIAMOBITHOTO KOPHUCTYyBaua,
BHJAQJCHHS IHIIMX JaHuX BHKOHae aBToMarndHo CVYBJl. PosrisHemo 3amur Ha
BUJIAJICHHsI, crodaTky Bkasyemo kitodoBi cioBa DELETE FROM mnotiM HasBy
tabmmmi 1 BkiHOi micas WHERE Bkasyemo mapameTpu 3a SKUMHU BHIAISIEMO.

Bunanenns Bukiagada BigOyBaeThCsl aHAIOTIYHO.

PosrnssHemo 30epexeHHss cyTHocTi “rect”. Jna peamizamii i€l QyHKIil

BUKOpUCTOBY€eThCA save Test(Test):

public boolean

"INSERT INTO " TEST TABLE +"(" NAME +""
ACCESS +"" TIME +"" TEACHER_IidTEACHER + ")
SELECT ?,?,?," IdTEACHER + " FROM " TEACHER TABLE
" INNER JOIN Tester." USER TABLE +"ON"
TEACHER TABLE +"." USERID +" ="
USER TABLE +"." idUser
"WHERE " USER TABLE +"." LOGIN + " =?7;";
try
1, ;
if
2,"1");
else
2,"0");
3, ;
4, :

dbConnection :
return true;
catch

/le.printStackTrace();
return false;



64

B sxocti aprymenty saveTest npuiimae 00’ ekt Tuny Test. Tak sk 1 419 monepeaHix
CYTHOCTEH TOTPIOHO CTBOPUTH CTPOKOBY 3MIHY Ta IHILIAII3yBaTH ii MIa0JIOHOM
3anuTy. Popma 3anuTy BUKOPUCTOBYETHCS Taka Xk, SK 1 B IOINEPEIHIX BUIIAJKaX.

[Ticns 3aminu “?” OTPUMYEMO 3alMTH:

INSERT INTO Test(name, access, time, Teacher_idTeacher)
SELECT 'name’, 'access', 'time', idTeacher FROM Teacher
INNER JOIN Tester.User ON Teacher.User_idUser = User.idUser
WHERE User.login ='login’,

[Ticns Bignpasnenns 3anuTy 10 CYB/] cTBOPIOETHCS €K3EMIUIAP TECTY, ajie MOKH 11e
TUIBKU Ha3Ba TECTY, JUIsl JOJaBaHHs IUTaHb Ta BIJAIMOBIJACH peani3yloThCs HOAATKOBI
GyHKIIT Kl BUKJIMKAIOTBCS MICHS BIANOpABICHHS 3anuTy. s qogaBaHHS NMUTaHb

BukopuctoByeThest addQuestion(Test), B sstkocTi apryMeHTy npuiiMae 00’ €KT TECTY.

public boolean addQuestion(Test test) {

String insert = "INSERT INTO " + Constant.Question. QUESTION_TABLE + "(" +
Constant.Question. QUESTION +"," + Constant.Question. TEST_idTEST +")" + "SELECT ?," +
Constant.Test. TEST _TABLE + "." + Constant.Test.idTEST + " FROM " + Constant.Test. TEST _TABLE +

"INNER JOIN Tester." + Constant.Teacher. TEACHER TABLE +

"ON " + Constant.Teacher. TEACHER TABLE +"." + Constant.Teacher.idTEACHER + " =" +
Constant.Test. TEST_TABLE +"." + Constant.Test. TEACHER _idTEACHER +

"INNER JOIN Tester." + Constant.User.USER TABLE +

"ON " + Constant.Teacher. TEACHER TABLE +"." + Constant.Teacher.USERID +" =" +
Constant.User.USER TABLE +"." + Constant.User.idUser +

"WHERE " + Constant.User. USER TABLE +"." + Constant.User.LOGIN + " =? and " +
Constant.Test. TEST _TABLE + "." + Constant.Test. NAME + "=?;";

for (String question : test.getQuestion()) {

try {

PreparedStatement prSt = getDbConnection().prepareStatement(insert);
prSt.setString(1, question);

prSt.setString(2, test.getTeacher().getLogin());

prSt.setString(3, test.getName());

prSt.executeUpdate();
dbConnection.close();

} catch (SQLException | ClassNotFoundException e) {
e.printStackTrace();

}
}

return true,

}
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CTBOpEHHSI 3alUTy peali3yeThCsl Tak caMo. AlJle, TaK SIK TECT MOXKE MaTH JIeKiIbKa
NUTaHb CTBOPIOETHCS LMKI, SKUM MO 4ep3l 30epirae nuraHHs. BignpasisieTbes

HaCTyr[HI/Iﬁ 3aIluT.

INSERT INTO Question(question,Test_idTest)

SELECT 'question’, Test.idTest

FROM Test INNER JOIN Tester.Teacher ON Teacher.idTeacher = Test.Teacher_idTeacher
INNER JOIN Tester.User ON Teacher.User_idUser = User.idUser

WHERE User.login ='login' and Test.name='name’;

Jns 306epexxenHs Bianosiaeit BukopuctoByeMo addAnswer(Test):

public boolean addAnswer(Test test) {
if (test.getAnswer().isEmpty()) {
for (inti=0; i< test.getAnswer().size(); i++) {
String[] answer = test.getAnswer().get(i);
for (int j = 0; j < answer.length; j++) {
try {
String insert = "INSERT INTO " + Constant.Answer ANSWER_TABLE + "(" +
Constant.Answer. ANSWER + "," + Constant.Answer.RIGHT _ANSWER +"," +
Constant.Answer. QUESTION_idQUESTION + ")" + "SELECT ?, ?, " + Constant.Question.idQUESTION + "
FROM " + Constant.Test. TEST TABLE +
"INNER JOIN Tester." + Constant.Question. QUESTION_TABLE +
"ON " + Constant.Question. QUESTION _TABLE +"." + Constant.Question. TEST _idTEST +
"=" 4+ Constant.Test. TEST TABLE +"." + Constant.Test./dTEST +
"INNER JOIN Tester." + Constant.Teacher. TEACHER TABLE +
"ON " + Constant.Teacher. TEACHER TABLE +"." + Constant.Teacher.idTEACHER + " ="
+ Constant.Test. TEST_TABLE +"." + Constant.Test. TEACHER_idTEACHER +
"INNER JOIN Tester." + Constant.User. USER TABLE +
"ON " + Constant.Teacher. TEACHER TABLE +"." + Constant.Teacher.USERID + " =" +
Constant.User.USER TABLE +"." + Constant.User.idUser +
"WHERE " + Constant.User. USER TABLE +"." + Constant.User.LOGIN + " =? and " +
Constant.Test. TEST _TABLE + "." + Constant.Test. NAME + "=? and " +
Constant.Question. QUESTION_TABLE + "." + Constant.Question. QUESTION + " =?";
PreparedStatement prSt = getDbConnection().prepareStatement(insert);
prSt.setString(1, answer([j]);
if (test.getRightAnswer().get(i).equals(answer[j])) prSt.setString(2, "1");
else prSt.setString(2, "0");
prSt.setString(3, test.getTeacher().getLogin());
prSt.setString(4, test.getName());
prSt.setString(5, test.getQuestion().get(i));
prSt.executeUpdate();
dbConnection.close();
} catch (SQLException | ClassNotFoundException €) {
System.out.printin("Something went wrong");
}
}
}

return true;

}

return false;
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KokeH TecT Mae JeKijibka MMTaHb, a KOXKHE MTUTAHHS Ma€ JIeKiabKa BianoBiie. Tomy
B 00’ €KTI TEKCT 30epexeHHs BIANMOBICH peanizalis 3a gornomororo LinkedList, sikuit
30epirae CTPOKOBHN MacHB B SIKOMY 30€piraeTbCsl BIAMOBiAL JO OJHOTO MHUTAHHS.
Tomy 1106 30eperT BIAMOBIAI CTBOPIOEMO JBa IUKJIM OAWH 3 SIKUX BIICKYETHCS B
iHmui. [lepmmii mukn npoxonuth 1o LinkedList, a iHmmMi 1mo camoMmy MacuBy.
CTBOpCHHS 3alUTy 3HAXOJMUTh B TiIi BIIOXKCHOTO ITUKIY Ta CTBOPCHHS HIYMM HE

BIJIPI3HSIETHCS B MOTNIEpenHiX. B pe3yabrari OTpUuMy€eMO HACTYITHUHN 3aIlnT:

INSERT INTO Answer(answer, right_answer, Question_idQuestion)

SELECT 'answer’, '0', idQuestion FROM Test

INNER JOIN Tester.Question ON Question.Test_idTest = Test.idTest |

NNER JOIN Tester.Teacher ON Teacher.idTeacher = Test.Teacher_idTeacher

INNER JOIN Tester.User ON Teacher.User_idUser = User.idUser

WHERE User.login ='Login' and Test.name='Name' and Question.question ='Question’

3aBanTtaxkeHns tecty BukoHye loadTest(User) mpuitmae aprymMeHT 00’ €KT
KOpHCTyBaua, TaK SIK JOCTATHHO JIOTiHI Ta MApOJIo JJs iAeHTHdIKAii BUKIaga4a i
BIJIMOBIHO oro TecTiB. CTBOpPEHHS MIA0JOHY Ta CaMOTrO 3amuTy BIAPI3HAETHCS Bij

NONepeaHIX BUNAAKIB JUIIE Ha3BaMU TaOIULb Ta aTpUOyTIB.

public
null;
new ;
new :
"SELECT " TEST TABLE +"." NAME +""
TEST TABLE +"." ACCESS +"" TEST TABLE +"."
TIME + " FROM " TEST TABLE
"INNER JOIN " TEACHER TABLE
"ON" TEACHER TABLE +"." IdTEACHER + " ="
TEST TABLE +"." TEACHER IidTEACHER
"INNER JOIN " USER _TABLE
"ON" TEACHER TABLE +"." USERID + " ="
USER TABLE +"." idUser
"WHERE " USER TABLE +"." LOGIN +" =? and "
USER TABLE +"." PASSWORD + " =7?;",
try
1, ;
2, ;
while
NAME));

ACCESS));



TIME));

dbConnection :
catch

return ;
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Tak camo sk 1 ayg 30epekeHHs Il MUTaHb Ta BIJANOBIAEH CTBOPEHO JOAATKOBI

dbynkiii loadQuestion(test), Ta loadAnswer(test). B pesynbrati dyHKIIIi oTpuMyeMO

HaCTyrIHI/Iﬁ 3aIluT.

SELECT Test.name,Test.access,Test.time FROM Test
INNER JOIN Teacher ON Teacher.idTeacher = Test.Teacher_idTeacher
INNER JOIN User ON Teacher.User_idUser = User.idUser

WHERE User.login ='login' and User.password ='password';

3anuT JJ1s1 OHOBJIEHHS TECTY CTBOPIOETHCS 3a oromororo updateTest(Test test):

private boolean

try
"UPDATE " TEST TABLE
"SET" TEST TABLE +"." ACCESS +"=7?2"+""
TEST TABLE +"." TIME+"="72"
"WHERE BINARY " TEST TABLE +"." NAME + " =?;";
null;
if
1,"1");
else
1,"0");
27 )
3, ,

dbConnection :

caich
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catch

return true;

CtBOpeHUH 3aIUT:

UPDATE Test SET Test.access = 'access' ,Test.time = 'time'
WHERE BINARY Test.name ='name’;

JIns BUsianeHHs TecTy BUKopuctoByemo GyHkiiio removeTest(Test)

public boolean
"DELETE FROM " TEST_TABLE + " WHERE "
TEST_TABLE +"." NAME + "= ?;";

try

dbConnection ;
return true;

catch
return false;

3anuT Uid BUOAJIEHH

DELETE FROM Test
WHERE Test.name = 'name’;

B upomy posminmi mum peanizyBanmm iHTepdeiic mik cepBepom Ta CYB/I.
Po3rsinynu, sik peanizyBaTd 3allUTH Ha 30€peKEHHS, 3aBaHTAKCHHS, OHOBJICHHS Ta
BUJAJICHHS JaHuX 13 ©0a3m ganux. O3HAHOMWIACH 3 CHHTAKCHCOM MOBH

nporpamyBanHs SQL.
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BHCHOBOK

B xomi nmummomHOi poboTHM Oynma mocTaBieHa 3a7ada  JUIsl  PO3POOKHU
aBTOMATH30BaHOI CUCTEMHU CYIpPOBOAY HaBYaJIBHOTO Tporiecy. [ BupimeHHs Oyiio
PO3IVITHYTO ICHYIOYlI CHCTEMHU. bBylno po3misHyTO apXiTekTypu i1HGOpMaliiHUX
cucTeM, Ta oOpaHa apxITeKTypa ‘“‘cepBep I0AaTKiB”. A Takox OyJI0 CIPOEKTOBAHO Ta
peanizoBano 0a3a manux 3 BukopuctanHsM CYBJl MySQL. Ha nganomy erami
po3poOKM peanizoBaHo 0a3y JaHUX Ta CepBep Jisi MpOBEeACHHS TecTiB. B
MailOyTHbOMY IIJIAaHYETHCSI PO3pOOKa YAaCTUHU KII€HTa Ta MOOUIBHUN JOAATOK, a

TaKOX peastizallisi aBToMaTu3allli KOHTPOJIFO MPUCYTHOCTI CTY/ICHTIB Ha Iapax.
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