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BA3U JAHUX

Tun gucuumIiHn O00B’s13K0Ba

PiBenb BuIIOI OCBiTH [Tepmmii (OakayiaBp)
MoBa BUKJIaJJaHHA AHTTChKA, YKpaiHChKa
CemecTpu JIpYyTUid

O6csar kpeautiB EKTC 5

®opma 3100yTTH OCBIiTH Ouna (ncHHA)

Pezynomamu naeuanna. CTyIEHT, SIKUN YCIIIIHO 3aBEPIIMB BUBUEHHS AMCLMILUIIHU, Ma€:
aHaJi3yBaTH, LIJIECIPSIMOBAHO IIIyKaTH 1 BUOMpATH HEOOXiIH1 1715 BUpilICHHS TPoQecifHuX 3aBIaHb
1H(popMaIiifHO-IOBITHIUKOBI PECYpPCH 1 3HAHHS 3 YpaXyBaHHSIM CyYacHHUX JIOCATHEHb HAYKH 1 TEXHIKH.
3HaTH 1 3aCTOCOBYBATH Ha MPAaKTHUIl (yHIAMEHTAIbHI KOHIEMIi1, TapaiurMy 1 OCHOBHI IPUHIIUIIN
(GyHKIIIOHYBaHHSI MOBHUX, IHCTPYMEHTAIBHUX 1 OOUHMCIIIOBATILHUX 3aC001B iHXEHEPii MpOorpaMHOro
3a0e3nedeHHs. 3HATH 1 3aCTOCOBYBATH METOAM PO3POOKH arOpUTMIB, KOHCTPYIOBaHHS IPOTPAMHOTO
3a0e3MeyeHHs] Ta CTPYKTYp JaHUX 1 3HaHb. MOTHBOBaHO OOMpaTH MOBH MpPOTpaMyBaHHS Ta
TEXHOJIOTii pO3pOoOKM IIsi PO3B’SI3aHHS 3aBJaHb CTBOPEHHSA 1 CYINPOBOJKEHHS IMPOTPAMHOTO
3a0e3neyeHHs. 3HATU Ta BMITH 3aCTOCOBYBaTH iH(popMalliifHi TexHoJorii 00poOku, 30epiranHs Ta
nepenayl JaHWX. 3HATH, AaHANI3yBaTH, BHOMpATH, KBami(iKOBaHO 3aCTOCOBYBaTH 3aco0H
3a0e3nedyeHHs iHQopMarliitHoi 6e3neKku (B ToMy 4ucii KibepOe3neKku) 1 UTICHOCTI IaHuX BiIMOBIAHO
710 PO3B'SA3yBaHUX NPUKIIAHUX 3aBJIaHb T4 CTBOPIOBAHUX MTPOTPAMHHX CHCTEM
Ilpepekeizumu — [IporpamyBaHHs
Kopexesizumu — OO’ eKTHO-OpI€EHTOBaHE NPOTrPaMyBaHHs

3mict HaBuaabHOi aucuuiutinu. basu nmanux. Kmacudikamis B/l ta CKBJl. IlonsrTs
npeametHoi obnacti. Pensimiiina moxens manux. OCHOBHI KOHIeMii i Tepminu.EnemenTtu Teopii
MHOXXHH Ta pesAidiHOro 4MclieHHs. PensmiiiHa anreOpa LlimicHicTe pensmiiiHux naHux. MoBu
3anuTiB A0 0a3 manux. CtpykrypoBana moBa 3anutiB SQL. [Iporpamui 3acobu po6otu 3 6azamu Ta
cxoBulIamMH JaHuX. TexHonoris ¢izuuHoro 36epiranns i gocrymy Ao aanux. CKbJ MySQL. CKB/]
Open Office.org Base CKBJI MS Access CKBJ] MS SQL Server. CKB/] Oracle. HopmanbHi ¢popmu
BigHomeHb. CTBOpeHHs JoriyHoi mognenmi pensuiHoi bJl. HopmanbHi ¢opmMu Oinbll BHCOKHUX
nopsiakiB. Mozem nanux. TpaH3akiii 1 HUTICHICTh 0a3 TaHUX, apaiesi3M, BITHOBJICHHS 0a3 JaHUX.
CKB/l B apxitekTypi «kiieHT-cepBep». B3aemonis pizaux tuniB CKB/I. Texnomnorii noctymy ta
oOMiHy nanux mix pisHUMH THnamu CKB/l. Bukopucranus XML-texHosori#l Ui oprasiszaiii 6a3
nanux. Entity Framework. Non-restrictive databases. CKBJl NoSQL ta NewSQL. Po3noainieHi 6a3u
nannx. Yacosi 0a3u gaHux

3anjiaHoBaHa HABYaJIbHA JisNIbHiCTB: Nekuii — 36 rof, madopaTopHi 3aHATTS — 36 roj,
camocriiiHa pobora — 78 rox, pazom — 150 rox .

®opmu (MeTOIM) HABYAHHA: JIEKIIT (3 BUKOPUCTAHHSAM METO/IB Bizyasizallii); 1a0opaTopHi
3aHATTS (3 BUKOPUCTAaHHAM METO/I1B KOMII FOTEPHOI0 MOJETIOBAaHHS ), CAMOCTIiHA poOoTa

®opMu OLiHIOBAHHS Pe3yJbTATIB HABYaHHS: 3aXHCT JabOpaTOpHUX poOl, TECTyBaHHS,
KOHTpOJIbHA po00Ta, 3aXUCT KYpCOBOi poOOTH

®opma ceMecTPOBOr0 KOHTPOJIIO: ICITUT

HaguaubHi pecypen:

1. ®opkyn 1O. boiiko B. VYnockoHaneHHss MeTony Marepiajli3oBaHUX TMpPEACTaBIEHb Y
peiKuHIpUHTY 0a3u AaHux // BuMiproBanbHa Ta 00YHCIIOBAaTIbHA TEXHIKA B TEXHOJIOTTYHUX
nporecax. - 2022, Ne 3 ¢. 87-91

2. Patni, Jagdish  Chandra, et al. Database = Management ~ System:  An  Evolutionary
Approach. CRC Press, 2022. — 251 p.

3. SQL and NoSQL Databases. Second Edition. Michael Kaufmann, Andreas Meier/ Springer
Cham, 2023. — 254 p. https://doi.org/10.1007/978-3-031-27908-9

4. SQL and NoSQL interview  questions. Vishwanathan Narayanan. BPB
PUBLICATIONS, [S.I.], 2023. — 178p.
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Jloces M. 10. ba3u naHmx : HaBUaJIBHO-TIPAKTUYHHN MOCIOHUK MJI CAMOCTIMHOI poOOTH
crynentis/ M. 1O. Jloces, B. B. ®eapko. — Xapkis : XHEY im. C. Ky3uens, 2019. — 233 c.
ISBN 978-966-676-731-1

. Xapis H. O. X 20 ba3u nanux ta indopmaniiini cucreMu: HaB4aiabHuii nocionuk / H. O. Xapis.

— PiBne : HYBITI, 2019. - 127 c.

. Alan Beaulieu Learning SQL: Generate, Manipulate, and Retrieve Data/Beaulieu Alan -

O'Reilly Media 2020. - 377 pages.

. Carlos Coronel. Database Systems: Design, Implementation, & Management (MindTap

Course List) / Coronel Carlos, Morris Steven — Boston, Massachusetts: Cengage Learning —
14th edition, 2022 — 816 p.

Ying Bai. SQL Server Database Programming with Visual Basic.NET/Ying Bai — Wiley,
2020- 688p.

10. MonaynbHe cepenoBuie s HaBuaHHA. Jloctym 10 pecypey: https://msn.khmnu.edu.ua.
11. EnextponHa 6i0sioTeka yHiBepcuTety. JJocTym o pecypey: http://library. khmnu.edu.ua

Bukianaui: kannugatr nenaroriyHux .Hayk, goneHT Harans TIPABOPCBHKA, acucrent
B’suecinaB BOMKO.



3. IOSICHIOBAJIBHA 3AIIMCKA

Hucnurina «ba3u gaHuX» € OJIHIEI 13 TUCHUILIIH NpodeciiHOl MIATOTOBKH 1 3aiiMae
NpOBiAHE Miclle y MiATrOTOBII (haxiBIiB OCBITHROrO piBHA "OakanaBp” 3a OCBITHBO-TIPO(dECciitHOIO
nporpamoro "[HxeHepis mporpaMHOro 3a0e3MeueHHs

Ilpepexkeizumu — lIporpamMmyBaHHs
Kopexkegizumu — O6’€KTHO-OpPIEHTOBaHE IPOTPaMyBaHHS

Mema Oucyunninu. Metoro nucuuiulind «ba3u MaHWX» €: HABUUTH CTYACHTIB Cy4acHHM
MeToJlaM pO3pOOKM Ta MPOEKTYyBaHHS 0a3 JaHUX Ta iX MNPAKTUYHOMY BHUKOPHCTAHHIO IPHU
IPOEKTYBaHHi 1 po3po01i 6a3a 1aHUX Ta MPOrPAMHHUX CHCTEM.

Ilpeomem oucyunninu. Teopis 1 TpaKTHUKA 3aCTOCYBaHHS 0a30BUX METO/I1B MPOSKTYBaHHS Ta
noOy0Bu 0a3 1aHuX.

3aeoanna Oucyunninu. Hamatu cTyaeHTaM 3HAHHA 1 TPAKTAYHI HAaBHUYKH 3 OCHOB
MPOSKTYBaHHS Ta po3poOKU 0a3 maHux; chopMyBaTH 0a30Bi KOMIIETEHTHOCTI (3arajibHi i ¢axoB.i),
HEOOX1/IH1 JIs MOAANBIIOr0 BUBUEHHS IIUKITY PO eciiHO-OpIEHTOBAHUX TUCITUILIIH.

BinnoBigHo 10 Cmanoapmy éuwioi océimu i3 Ta OCBITHHOI IPOTPaMU JAUCLUIUIIHA CIIPHSE
3a0€31e4YEHHIO!
KoMnemenmuocmeil:

O®K7. BonoxminHs 3HaHHSAMH TIpo iH(OpMAIidHI MOJENi TaHWX, 3AATHICTH CTBOPIOBATH
nporpamHe 3abe3neyeHHs A1 30epiranHs, BUI00yBaHHS Ta ONpALIOBaHHS JaHUX.

®K13. 3nmaTHiCTh OOTPYHTOBAaHO OOMpPATH Ta OCBOIOBATH IHCTPYMEHTapil 3 pPO3pOOKH Ta
CYIIPOBOJIKEHHS IPOTPaMHOr0 3a0e311e4eHHs.

NPOPAMHUX PE3YSIbMAMi6 HAGUAHHA'

[TPH1. AmnanizyBartu, UUIECOPSIMOBAHO WIyYKaTh 1 BUOMpaTH HEOOXiAHI A1 BHUPILICHHS
npodeciifHnX 3aBAaHb iH(OPMAIIIHO-TOBITHUKOBI PEeCypcH 1 3HaHHS 3 ypaxXyBaHHSIM CyYacHHX
JIOCSATHEHb HAYKH 1 TEXHIKH.

[TP7. 3Hatu 1 3aCTOCOBYBAaTH Ha MPaKTUILl (PyHIaMEHTaJIbHI KOHIIEML11, TapaAurMu 1 OCHOBHI
OPUHIUNKM (QYHKIIOHYBaHHS MOBHHUX, IHCTPYMEHTAJIBHUX 1 OOUMCIIOBAJIBHUX 3ac00iB iHXKEHepIi
MPOTrpaMHOTO 3a0€3TCUCHHS.

ITPH13. 3HaTH 1 3aCTOCOBYBAaTH METOJIU PO3POOKHU allrOPUTMIB, KOHCTPYIOBAHHS IPOTrPAMHOI0
3a0e3nedeHHs Ta CTPYKTYp JaHUX 1 3HAHb.

ITP15. MoTuBOBaHO 00MpaTH MOBM IIPOrpaMyBaHHsI Ta TEXHOJIOTI] pO3pOOKH /ISl pO3B’A3aHHS
3aBJlaHb CTBOPEHHS 1 CYyNPOBOKEHHSI TPOrPAMHOTO 3a0€31eYeHHSI.

[TPH18. 3HaTi Ta BMITH 3aCTOCOBYBaTH iH(oOpMaliiiHi TeXHOIOTii 00poOkH, 30epiraHHs Ta
nepeaayi JaHuX.

[TPH21. 3naru, aHanizyBatu, BUOMpATH, KBasIi(hiKOBaHO 3aCTOCOBYBATH 3acO0M 3a0e3MeueHHs
iH(popmaiifHoT Oe3neku (B TOMy 4yMcil KiOepOe3neku) 1 IIUIICHOCTI JaHUX BIANOBITHO 10
PO3B'sI3yBaHUX MPUKIIAJIHUX 3aBJIaHb T4 CTBOPIOBAHUX NPOIPAMHHUX CUCTEM.

Pesynomamu naeuanna. CTyleHT, KU YCIIIIHO 3aBEPIIUB BUBYEHHS JAUCLUIUIIHU, MAE:
aHaII3yBaTH, LIUJIECIPSIMOBAHO LITYKaTH 1 BUOWpaTH HEOOX1/1H1 JIsl BUpILIECHHS MpodecifHUX 3aB/1aHb
1H(pOopMaIiifHO-T0BITHUKOBI peCYpCH 1 3HAHHA 3 paxyBaHHSAM CyYaCHUX JIOCSITHEHb HAYKH 1 TEXHIKH.
3HaTH 1 3aCTOCOBYBATH Ha MpaKTHUIll (yHIaMEHTAIbHI KOHIIETIT, MapaJurMu 1 OCHOBHI MPUHIIAITHA
(YHKI1I0HYBaHHS MOBHHX, IHCTPYMEHTAJIBHHUX 1 OOYMCIIOBATBHUX 3aCO01B 1HXEHEpii MPOrpaMHOro
3a0e3neyeHHs. 3HaTH 1 3aCTOCOBYBAaTH METOIU PO3POOKH aJITOPUTMIB, KOHCTPYIOBAaHHS IIPOrPaMHOTO
3a0e3neueHHsl Ta CTPYKTYp JaHMX 1 3HaHb. MOTHBOBAaHO OOMpaTH MOBHM IPOrpaMyBaHHS Ta
TEXHOJIOTii PO3pOOKM IIsi PO3B’SI3aHHS 3aBlaHb CTBOPEHHS 1 CYIPOBOKCHHS IPOTPAMHOTO
3a0e3nedeHHs. 3HaTH Ta BMITH 3aCTOCOBYBATH iH(popMalliiiHi TexHosorii o0poOku, 30epiraHus Ta
nepegavi  JaHWX. 3HATH, aHali3yBaTH, BUOMpaTH, KBali(iKOBaHO 3aCTOCOBYBaTH 3aco0u



3abe3nedeHHs iHGopMarlliitHoi 6e3neku (B TOMy YHCIli KiOepOe3neKkn) 1 IIICHOCTI TaHUX BiJIITOBITHO
JI0 PO3B'SI3YBAaHUX MPUKIAJIHUX 3aBJaHb Ta CTBOPIOBAHKUX MPOTPAMHUX CUCTEM

Honimuxka oucyunninu Opragizaiisi OCBITHROTO TPOIECY 3 AMCIMIUTIHU BiJIOBIJa€ BHUMOTaM
MIOJIOXKEHb PO OpraHizalliiiHe i HABYaJIbHO-METOANYHE 3a0€3I€YeHHS OCBITHHOTO MPOLIECY, OCBITHIN
nporpami Ta HaB4aibHOMY TuTaHy. CTyJIeHT 3000B’s13aHUI BIJBITyBaTH JICKIIll, MPAKTUYHI 3aHATTS,
naboparopHi poOOTH, TOIIO, 3TTHO 3 PO3KIIAIOM, HE 3aIi3HIOBATUCS HA 3aHSATTS, BUKOHYBATH YCi
3aBJAaHHS Ta KOHTPOJIbHI TOYKM BIANMOBIMHO 10 rpadika. [IpomymieHi NpakTHyYHI 3aHIATTS 1
nabopaTtopHi poOOTH CTYACHT 3000B’S3aHMIA OMPAIIOBATH CAMOCTIHHO y TOBHOMY O00Cs31 i1
BIJI3BITYBAaTH Iepe/] BUKJIa1aueM HE Mi3HillIe, HiXK 3a THXKICHB JI0 4YeproBoi aTecTarlii. J1o mpakTHIHUX
3aHITHh 1 Ja00PaTOPHUX POOIT CTYACHT Ma€ MiJrOTYBATHCS 32 BiJIIMOBITHOI TEMOKO 1 MPOSBIIATU
akTHBHICTh. HaOyTTi 0cO00F0 3HAHHS 3 AUCITUILTIHU a00 i1 OKpeMUX po3aiIiB Y HeOpMalIbHIH OCBITI
3apaxoBYIOTHCS BiANOBIITHO 110 [1070KEHHS PO MOPSAAOK Mepe3apaxyBaHHs pe3y/IbTaTiB HAaBYAHHS
Ta BU3HAYCHHS akaJeMiuHoi pizHumi y XHY.

4. CTPYKTYPA 3AJIIKOBUX KPEJIUTIB JUCHUIIJITHU

KinpkicTh roauH, BiiBEACHUX

HAa:

HasBa Temn JIab. Cam.

Jlexmii
po0. po0.

Tema 1. Beryn. Ilpenmet, MeToau i 3aBIaHHS JUCIUILTIHU 9 4
basu nanux. Knacudikamis bJ] Ta CKB/I.
Tewma 2. [lonsaTTsa npeameTHOT 001acTi 2 4
Tema 3. Pemamiiina Monmens manux. OCHOBHI KOHIEMIIT 1 5 4 4
TEPMIHH.
Tema 4. EnemeHTH T€Opii MHOKHH Ta PEIISIIIMHOTO YHCIICHHS. 2 4
Tema 5. Pensiiina anredpa 2 4
Tewma 6. L{iiCHICTD pESIIHHNX JaHUX 2 4
Tema 7. MoBu 3anutiB 10 6a3 qaHux. CTpyKTypoBaHa MOBa 5 4 4

3anutiB SQL
Tema 8. IIporpamui 3acobu pob6oTH 3 6a3aMu Ta CXOBUIIIAMHU 4
naHux. TexHonoris ¢i3u4HOro 30epiraHHs 1 JOCTYIy [0
nanux. CKBJl MySQL. CKB/] Open Office Base CKbJ] MS
Access CKBJI MS SQL Server. CKB/] Oracle.

Tema 9. Hopmainbai ¢popmu BiHOIIEHE. CTBOPEHHS JIOTTYHOL 4

. o 2 4

Mozl pensuiiaol b/]

Tema 10. HopmainibHi ¢opMu OiIbIII BUCOKUX MOPSIAKIB. 2 4

Tema 11. Mojeni 1aHuX. 2 4 4

Tema 12. Tpanzakuii 1 HiTicHICT 06a3 JaHUX, MapayenizM, 5 4 4

BIJTHOBJICHHS 0a3 JaHUX.

Tema 13. CKB/I B apXiTeKTypi «KIIEHT-CEPBEP. 2 4 4

Tema 14. Bzaemopis piznux tumiB CKBJl. Texnomorii 2 4 4

JIOCTYIy Ta 00MiHYy aHuX M pisHuMHU THaMu CKB/{

Tema 15. Bukopucranus XML-TexHos0r# A oprasizanii 2 4 6

0a3 TaHux

Tema 16. Entity Framework. 2 6

Tema 17. Non-restrictive databases. CKBJI NoSQL Ta 6

2

NewSQL

Tema 18. Posmonineni 6a3u nanux.YacoBi 0a3su qaHux 2 6
Pa3om 3a pik 36 36 78




5. MPOT'PAMA HABYAJIBHOI JUCHUILITHA
5.1. 3micT JekuiiHOro Kypcy

Ne
JIEKIT

[lepenik Tem IeKii, ix aHOTaIIT

Kine-
KICTb
TOIUH

1

2

Berym. [Ipeamer, 06'ext, meTo, MeTa 1 3aga4i aucuuiutiay "ba3u qanux". ba3osi
BU3HAYCHHS 1 MOHATTA. [Ipu3HadyeHHs i OCHOBHI KOMIIOHEHTH CUCTEMH 0a3 JaHUX.
Icnyroui BuMorH 110 oprasizaiii 6a3 ganux. OCHOBHA JIiTEpaTypa Mo JUCHUILIIHI 1 i1

KOPOTKH aHaIi3.
[2,5]

ba3u manux. Kinacudikamis b/ ta CKB/l. ba3u nanux i gaiiioBi cucTeMu.
Knacudikamis 6a3 ganux Panni miaxoau no opranizamii b/I. O6macTi 3acTrocyBaHHS
0a3 manux. Kopotka xapakrepuctuka aesskux CKBJl. CuibHi MiCIis 1 HETOTIKH
paHHix cuctem [2,5]

[TonstTs npeamerHoi obnacti. [adopmamiitna monmens 10 BJl. ®ynkumioHambHA
monens IO BJI. Ilpoumec mnpoektyBanHs bJ[. TumoBa Oi3Hec-mopens Mpolecy
npoekryBanHs B/, [2,5]

Pensimiitna Monens naHux. 3aralibHi MOHSATTS PENALIMHOTO MIAXOAY IO OpraHizamii
BJl. OcHoBHi KoHuenuii i TepMiHU. ba3oBi MOHATTS pemsmiifHuX 0a3 maHux. Tun
nanux. Jlomen. Cxema BijHOLIEHb, cxema 0Oa3u AaHuxX. Koprex, BiJHOIIEHHS.
@OyHaaMeHTalbHI BJIACTHBOCTI BifHOWIEHb. BincyTHICTH KOPTEKiB-mayOIiKaTiB.
BizncyTHICTh yOPSIAKOBAHOCTI KOPTEXKiB. BiCYyTHICTh YIOPAIKOBAHOCTI aTpUOYTiB.
AToMapHicTh 3HaueHb aTpuOyTiB TIOHATTS (QyHKIIOHATBHOI 3aJIE)KHOCTI B JaHHX.

[3][10]

EnemenTtu Teopii MHOXHUH Ta peNsiiHOTO YHCICHHS. ba3oBi MOHATTS pensmiitHOT
mojeni fanux. Muoxunu Onepauii Hag MHOKUHaMU. [lekapToBuii 10OyTOK
MHOXHH. BiqHomenns. [Ipuxmaau BingHomens. binapHi BigHOIIEHb (BiTHOIICHHS
crernens 2). BinHomeHHs ekBiBaJeHTHOCTI. BigHomeHHs nopsaaxky. @yHKIIOHAIbHE
BIJTHOILIEHHS. N-apHE BIJHOLLIEHHS (BIHOIIEHHS cTeneHs n). TpaH3uTUBHE
3aMUKaHHS BiIHOILEHb. 3arajibHa XapakTepUCTUKA pelALiiHo] Mosenl JaHuxX. Tunu
nanux. IIpocti Tunu nanux. CTpykTypoBaHi TUIH JaHUX. BKa3iBKOB1 TUIIH JaHUX.
Tunu gaHux, BUKOPUCTOBYBaHI B pessiniiiHol moaeni. Jlomenu. BigHomieHHs,
aTpuOyTH, KOPTEXI1 BiHONIEHHS. Bu3HaueHHd 1 pukiiaau. BiacTUBOCTI BiIHOIICHb.
ITepma HopmanbHa dhopma [4] [10] [10]

Pensmiitna anredpa. Orisia pensiiiaoi anredpu. 3aMKHYTICTb PEeNSIiHHOT areopu
BigHomenns, cymicHi o tuni. Onepatop neperiMeHyBanHs aTpuOyTiB. TeopeTuko-
MHOHHHI oniepaTopu. O0'ennanns. [lepernnanns. Bupaxysanns. [lexaproBuit
no0ytok. CrienianpHi pensiiiiHi oneparopu. Bubipka (0OMekeHHs, CeNeKIIis).
[Ipoexiis. 3'eqnanns. 3aranpHa onepailis 3'eqHaHHs. Tera- 3’eqHaHHS. DKBI-
3’enHanHs. [Ipupoane 3'eqnannd. Posnoain. [Ipuxiaay BUKOpUCTaHHS PeNSALiHUX
orepaTopiB. 3ajexHI penduiini onepatopu. Onepatop 3'eaHanHs. Oneparop
nepetuHanHs. Oneparop po3noaity. [IpuMiTUBHI pernsLiiiHi onepaTopH.
Omnepatop aexkapToBoro g00yTKy. Oneparop mpoekiii. OmepaTop BUOIpKU
Omnepatopu 00'elHaHHS 1 BUpaxyBaHHs. 3allMTH, HEBUMOBHI 3ac00aMU pensiiiHol
anreOpu. [lorana HopmMarizalis BiiHOIIEHb. HEBUMOBHICTh TPAH3UTHBHOTO
3aMUKaHHS pessiniiHuMu onepatopamu. Kpoc-rabmuiti

[3] [7][10]

[imicHicTh pensmiiinux ganux/. Ctparerii miarpumku timicaocti BJI. [3] [7] [10]

Mosu 3anuTiB 10 6a3 ganux. Mosa SQL. Oneparopu SQL. Onepatopu DDL (Data
Definition Language) - onepatopu Bu3Ha4yeHHs 00'ekTiB 0a3u ganux. OnepaTopu
DML (Data Manipulation Language) - onepaTopy MaHiyJIFOBaHHsI JAHUMHU.
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Omneparopu 3aXUCTy 1 KepyBaHHS JaHUMU. [IpuKkiaan BUKOPUCTAHHS ONIEPATOPIB
ManimyoBaHHs gaHuMu. INSERT - BctaBka psankis y Tabnuito. UPDATE -
BiZTHOBJICHHS pAaKiB y Tabmuii. DELETE - Bunanenns psaxis y tabmuui. [lpuknanu
Bukopuctanns ornepatopa SELECT. Bubip nanux 3 onniei Tabnuii. BuGip nanux 3
JeK1TbKOX Tabnuib. BUkopucTanHs iMeH KOpemsiii (absciB, TICEBIOHIMIB).
Buxopucranns arperatHux ¢yHKIi# y 3anutax. Bukopuctanss arperaTHuX
¢byHKui 3 yrpynoBanHsamMu. Bukopucranns nigzanuris. Bukopucrtanns o0'etHaHHS,
nepeTuHaHHs 1 pizHui. CunaTakcuc oneparopa Bubipku nqanux (SELECT)
BNF-noramis. Cuarakcuc onepatopa Bubipku. CHHTaKcHC 3'€ JTHAHUX TaOIHIIb
Cunrakcuc yMoBHUX BupaxeHb po3asirayia WHERE. [Topsiiok BukoHaHHs
onepatopa SELECT. Peanizanis pensiiiinoi anredpu 3acodamu omneparopa
SELECT (Pensmiiina moBaota SQL. Oneparop nekaproBoro 100ytky. Omnepatop
npoekiii. Oneparop Bubipku. Onepartop 00'ennanus. OniepaTop BUpaxyBaHHS.
Omneparop 3'eqnanns. Oneparop neperunHands. Onepatop posnoxiny. [3] [6] [10]

CKB MySQL

3azanvna xapaxmepucmuxa CKE/] MySQL.

0O6’extn B/I: Tabmui, popmu, 3anuty, 3BiTH. CTpyktypa CKB/] MySQL.
CrBopenns bJI. CtBopenns Tabnuip bJ[. Tunu ta BractuBocti nmodis b/I.
3amoBHEHHs, peaaryBaHHs Tabnuik. Kirtoyosi moms. BigHomeHHs MK TaOIHIISIMA.
CTBOpEHHSI CXEMH JIaHUX.

CKB/1 Access (Open Office Base).

3aeanvna xapakmepucmuxa CKB/] Ms Access (Open Office Base).

OcHoBHI moHATTA iHpOpMaliiiHoro 3abe3nedenus. O0’ektu B/l Tabmui, Gopmu,
3anuTH, 3BiTH. CTpykTypa BikHa. ['onoBHe MeHto. CtBopenHs myctoi BJI. Tunu ta
BractuBocti moniB BJl.  3amoBHeHHs, pemaryBaHHS TaOyunb. KirodoBi mods.
Binnomenns mixk Tabaumsimu. CTBopeHHs cxemu faHux. CTBOpEHHS, pe/laryBaHHS Ta
BUKOPUCTAHHS 3alWTiB Ha BUOIPKY, 3alUTIB 3 MapaMeTpoOM, T'PYINOBUX 3aIHTIB.
OO6uucnenns B 3anutax. 3actocyBaHHs “[locTpouTtens BbpakeHUI” Al CKIAQIHHUX
obuncienb. ABtodopmu. KonctpyroBanus OaratoctopinkoBux ¢opm. Po3podxa
3BITY B pexkumi Maiictpa 3BiTiB. OOuucnenHs y 3Bitax. [lomepenHiii meperisia
3acanvna xapaxmepucmuxa CKB/] MySQL.

0O6’extun BJI: Tabnuui, popmu, 3anury, 3BiTH. CTpyktypa CKB/] MySQL.
CrBopennst bJI. CtBopenns tabnuup b/1. Tunu Ta Bnactusocti noiis bJI.
3anoBHeHHs, peaaryBanHs Tabauib. Kimtouosi nons. BigHomeHHs Mix TaOIHISIMHE.
CTBOpEHHS CXeMHU JaHUX.

[31[5] [9] [1] [10]
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HopwmanbHi popmu BigHOmEeHb. ETanu po3po6ku 6a3u nannx. Kpurepii ouinku
SKOCTI JIOT1YHOT MOJIeNi JaHUX. AZIEKBaTHICTh 0a3u JaHUX MpeIMeTHOI 00IacTi
Jlerkictb po3poOk# 1 cynpoBoau 6a3u nanux. [IIBUAKICTE omnepalliil BiAHOBICHHS
naHuX (BCTaBKa, BIAHOBIEHHS, BUAaneHHs). LLIBuakicTs onepariii BUOIpKU TaHUX
Ocnosuuit npukian. |H® (Ilepma Hopmansna @opma). AHOMaii BITHOBIEHHS
Amnowmanii BcraBku (INSERT). Anomanii BinnoBiennst (UPDATE). Anomanii
BujaneHHs (DELETE). ®@yHkiioHanbHi1 3aneHocTi. BusHaueHHs (QyHKIIIOHATBHOT
3anexHocTi. DyHKIIOHAIBHI 3aJI€KHOCT] BIIHOCHH 1 MaTeMaTUYHE MOHATTS
dyukuionansHoi 3anexHocti 2H® (Apyra Hopmansaa ®opma). AHami3
JIEKOMII030BaHUX BiJHOIIEHHh aHOMaii BctaBky, 1o 3anummnucs, (INSERT )
aHomauii BigHoBieHHs, [1lo 3anummucs, (UPDATE) anomanii Buaanenns, 1o
3amumunucs, (DELETE) 3H® (Tpetst Hopmansaa ®opma) Anroput™ HopMaizanii
(mpuBenenHs 1o 3H®) Anani3z KpuTepiiB 11 HOPMaJIi30BaHUX 1 HEHOPMaJIi30BaHUX
mojenelt nanux IlopiBHAHHS HOpMalli30BaHUX 1 HeHopMaltizoBaHuX Mojeneit OLTP
1 OLAP-cucremn KopekTHicTh Tiporieypr HopMatizailii - 1eKOMITO3uIlist 6e3 yTpar.
Teopema Xesa[5] [ 7] [9]




11

Hopmanehi ¢popmu 6inbin Bucokux nopsiakis. HOBK (Hopmansna ®opma boiica-
Konna) 4H® (YerBepra Hopmanbaa ®@opma). SHD (I1'ssta Hopmanbsaa @opma)
[IponoBxeHHs anroputMy Hopmauizauii (mpuBeaensst 1o SH® [5][ 7] [8]

12

Mopgueni nanux. OcHoBHi noHATTs ER-miarpam. Ipuknan po3pooku npocroi ER-
mozeni. Konnenryanbhi i disuyni ER-moneni [5] [ 6] [10]

13

Tpan3akiii 1 miTicHicTh 6a3 qanux. [Ipukman mopymeHHs migicHocTi 6a3u. [ToHsaTTs
Tpan3akuii. OomexenHs 1inicHocTi. Kitacudikariss oOMexeHb HiTICHOCTI.
Knacudikarrist ooMexeHp iicHOCTI 1o criocob6ax peanizanii. Kimacudikarris
00OMeXeHb ITICHOCTI 32 yacoM TiepeBipku. Kimacudikarist oOMexeHb MiJIiICHOCTI 0
obmacri aii. OomexeHHs JoMeHy. OOMexeHHs aTpruOyTa. OOMEKEHHS KOPTEXKY
Oobwmexenns BigHorenus. OOMexeHHs 0a3u naHux. Peamizanis nekmapaTHBHUX
oOMexeHb mimcHocTi 3acobamu SQL. 3arajibHI NPUHIMIHK peaizaiii oOMexeHb
3acobamu SQL. Cunrakcuc oomexens ctannapty SQL. Cunrakcuc onepatopis
SQL, mo BUKOpUCTOBYIOTh 0OMexkeHHs Tpan3akiii 1 mapanenizm. Po6ora
TpaH3akuii y cymirri. [IpoGnemu napanenpbHOi poOOTH TpaH3aKITii

[IpobGnema BTpaTH pe3ynbTartiB BigHOBIeHHS. [Ipobiema HezadikcoBaHOT
3aJeXHOCTI (YuTaHHsA "OpyAHUX" MaHUX, HeaKypaTHe 3unTyBaHH:). [Ipobiema
HECyMiCHOTO aHanizy. HemoBroproBanbHe 3unTyBaHHs. DIKTUBHI €J1€MEHTU
(partomu). Briacue HecymicHui anaiiz. KoHMIIKTH MK TpaH3aKIisIMH
bnoxysanns. Pimenns npobnem napanenizmy 3a A0MOMOIrow0 0J0KyBaHb. Buau
BiJTHOBJICHHS JaHWUX. [HIUBIyanpHUI BiAKAT TpaH3akKiii. BiTHOBICHHS Micis
M'SIKOTO 30010. BiIHOBIIEHHS ITiCIIsl TBEPAOTO 30010

[5], [6]
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CKB/ B apxitekTypi "kiieHT-cepBep”. ApxiTekTypa "kiieHT-cepBep". BinkpuTi
cucremu. KitieHTH 1 cepBepu JIokanbHUX Mepex. CHcTeMHa apXiTeKTypa "KITie€HT-
cepsep". Cepsepu 6a3 nannx[2] [3] [5]

15

Bzaemonis pizaux tumiB CKB/l. Texnomorii goctyny Ta 0OMiHy JaHUX MiX Pi3HUMHU
tuniamu CKB/L. [2] [3]

16

Buxopucranas XML-TexHoIOTI# st opraHizaiii 6a3 JaHux.
Entity Framework. [2] [3] [5]

17

Non-restrictive databases. CKBJI NoSQL ta NewSQL [2] [5] [6]

18

Poznoaineni 6a3u nannx.Yacosi 6a3u ganux. [Ipodbnemu yacy B 6azax nanui
3B's130k yacoBux 0a3 gannx CKBJ] i3 3araibHUMHU HOHATTSIMH O0€KTHO-
OpIEHTOBAHOTO MIAXOAY Ta penauifHuMU Mojensmu. [Ipuknaau MoB
nporpamyBanHs OOB/l. MoBu 3anuTiB yacoBux 0a3 1aHUX

[2] [5] [6]

Pazom 3a pik

36

5.2 3micT 1aGopaTOpHHUX 3aHATH

Howmep

3aHATTA Tema 1a60paTopHOro 3aHATTS

Kine-
KICTB
TOIUH

[TpoexTyBaHHS Ta MOACIIOBAHHS 0a3H TaHUX

[2] [5][6]

ITpoekTyBanHs1 Ta cTBopeHHs 0a3u ganux [2] [5][6]

o

3anutu

[2] [S][6]

Bipryanbhi Tabnuni. 36epexeni npouenypu ta GyHKIIT

[2] [5][6]

Tpurepu, Tpanzamii

[2] [5][6]




6 [IpaBa, npusinei 4
[2] [5][6]
7 Texnoznorii goctymy o 6a3 nanux. CepBepHi Ta KJII€HTCbKI YTHIITH 4
[2] [5][6]
8 Peimxenepist ta ontumizanis b/1.
4
Pazom 36

5.3 3micT camocTiiiHoi po6oTH

CamocriiiHa po0oTa CTYIeHTIB Oennoi (OpMH HaBYAHHS IMOJSATAE€ y CHUCTEMATUYHOMY
OTPAIFOBaHHI MPOTPaMHOI0 MaTrepiaiy, MiATOTOBIN 10 BUKOHAHHS 1 3aXHCTY JabOpaTOpHUX POOIT,
TECTYBaHHS 3 TEOPETUYHOTO Marepialy, BUKOHAHHI I1HIWBIAyaJIbHUX 3aBlaHb, B TOMY YHCII
KYPCOBOTO IIPOEKTY, TOIIIO.

Howmep 3MiCT caMOCTiitHOT poOOTH KinpkicTh ronun

1 OmnparroBanHs JEKIIHOTO MaTepiaty, MIroToBKa 10 BUKOHAHHS 10
naboparopHoi pobotu Ne 1.
OmnpatroBaHHs JISKIIHHOrO MaTepiaiy, 3aXHcT J1abopaTopHOT 10

2 pobotu Ne 1, miAroToBKa 10 BUKOHAHHS J1Tab0paTopHOi poboTu No
2.

3 3axuct nmadoparoproi podotu Ne 2 OnpaltoBaHHs JTEKIIHHOTO 10
Marepiany, miroToBKa 10 BUKOHAHHs J1abopaTtopHoi poboTu Ne 3.

4 3axuct nmadoparoproi podotu Ne3. OnpaltoBaHHs JTEKIIHHOTO 10
Marepiany, miroToBKa 10 BUKOHAHHS J1abopaTtopHoi poboTu Ne 4.

5 OmnparroBanHs JEKIIHOTO MaTepiaty, MIroToBKa 10 BUKOHAHHS 10
naboparopHoi pobotu Ne 5. 3axuct naboparopHoi podotu Ned

6 OmnparroBanHs JEKIIHHOTO MaTepiaty, MIroToBKa 0 BUKOHAHHS 10
naboparopHoi pobotu Ne 6. 3axuct nadopatopHoi podotu Ne 5

7 OmnpatroBaHHs JICKIIITHOTO MaTepiaiy, IiArOTOBKA 10 BAKOHAHHS 10
nabopaTopHoi po6oTu Ne 7. 3axuct nadoparopHoi pobotu Ne 6
OmnpatroBaHHS JISKIIHHOTO MaTepiany, MAr0OTOBKA 10 BUKOHAHHS

8 naboparopHoi pobotu Ne 8. 3axuct nmadopatopHoi podotu Ne 7 Ta 8
8

Pazom 78

6. METOAU HABYAHHSA

[Iporiec HaBYaHHA 3 AUCHUIUIIHU IPYHTYETHCA HA BUKOPUCTaHHI TPAAULIIMHUX Ta CYYaCHHUX
MeTOaIB. 30Kpema, JIeKIli MPOBOJATHCS B OCHOBHOMY CIIOBECHHMH METOJaMH, a JabopaTopHi
3aHSTTS MPOBOSTHCS 3 BUKOPUCTAHHSM 1H()OPMAIIHHUX TEXHOJIOT1H, MalicTep-KIIaciB, MPaKTUKYMIB
1 MalOTh 32 METy — HaOYyTTs CTyJE€HTaMHU MPAaKTUYHUX HABUYOK 3 MPOCKTYBaHHS Ta peami3aiil 0a3
JAHUX 32 CY4YaCHMMH METOJMKAMH KOPUCTYBaHHS 1HCTPYMEHTAMU MPOEKTBAHHS Ta MPOTrpaMyBaHHS
0a3 JaHUX TOIIO.

7. OUIHIOBAHHS PE3YJIBTATIB HABYAHHSA CTYJAEHTIB Y CEMECTPI

IToToYHMI KOHTPOJIb 3MIMCHIOETHCS IT1JT Yac JCKIIMHUX Ta JJa0OpaTOPHUX 3aHATh, & TAKOK Y
JIHI TIPOBEJICHHS KOHTPOJIBHUX 3aX0/1iB, BCTAHOBICHUX POOOYUM IIJIAHOM JUCIUILIIHU. CEeMECTpOBHIA
KOHTPOJIb TPOBOJHUTHECA Yy ¢opmi icnuty. [Ipm 1IboMy mnpw BHBEIEHHI OCTATOYHOI OIIHKH
BpPaxOBYIOThCS PE3YJIHTATH MIOTOYHOTO KOHTPOJTIO.
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Kosxuauii Bug poOOTH 3 IUCLMILIIHU OIIHIOETLCS 32 YOTHPHUOAIbHOIO mKanow. CemecTpoBa
Hiz[cyMKOBa OIlIHKA BU3HAYAETHCA SIK CEPEIHbO3BAXKEHA 3 YCIX BU/IIB HABYAIBHOI POOOTH, BUKOHAHHUX
1 371aHUX TO3MTHBHO 3 BPaXyBaHHSIM KoedilieHTa BaroMocti. Baroi KoedillieHTH 3MiHIOIOTBCS
3aJI©XKHO BiJl CTPYKTYPH JAMCIHILIIHK i BaXKITMBOCTI OKpeMuX ii BUAIB poOir. IlixcymkoBa ominka 3
JTUCITUITIHA BUCTABIIIEThCS K cepenHboapudmernyHa 3a Bech TepMmiH. CTyaeHT, skuii HaOpaB
MO3UTUBHUH CEpeTHRO3BAKCHUI 0al 3a MOTOYHY poOOTY 1 HE 37aB MiACYMKOBUW KOHTPOJIBHUM 3aXi]I,
BBAYKAETHCSI HEBCTUTAIOYHM.

[Ipu omiHOBaHHI 3HaHb CTYACHTIB BUKOPHCTOBYIOTHCS Pi3HI 3aCO0M KOHTPOIIIO, 30Kpema:
YCHE ONHUTYBaHHS MHEpe] AOIMYCKOM J0 BHUKOHAHHS na60paT0pH0'1' po0OTH — 3MIMCHIOEThCA Ha il
MOYATKY; 3aCBOEHHS TEOPETHYHOIO MaTepiainy 3 TEM IEPEBIPSETHCS TECTOBHM KOHTPOJIEM; SKICTH
BUKOHAHHS, HAOYTTSI TEOPETUYHHX 3HAHBb 1 IPAKTHYHUX HABHUYOK HepeBlpﬂeTBCH [UISTXOM 3aXHUCTY
KOKHOi J1abopaTopHOi poOOTH Ta IHAWBIAYaNBHOTO 3aBJaHHA 3TiAHO 3 POOOYOI0 MPOrpamMoro
JUCIUILIIHA 1 pOOOYMM HaBYAJIbHHMM IIJIAHOM.

Orinka, sika BUCTABIIETHCS 32 TAOOPATOPHE 3aHATTS, CKIAIA€ThCS 3 TAKUX CJIEMEHTIB: YCHE
OTMTYBaHHS CTyIIeHTlB mepej  AOMYCKOM JI0  BUKOHAHHS na60paT0pH01 poboTH; 3HAHHS
TEOPETUIHOTO MaTepiany 3 TeMH; SKiCTh OOPMICHHS MPOTOKONY i rpa(ivHOi JaCTHHM; BMiHHS
CTyJIeHTa OOTPYHTYBaTH NPUUHATI KOHCTPYKTUBHI PIILICHHS.

[Tpomymiene abopaTopHe 3aHATTSA CTYICHT IOBMHEH BIANpAIOBaTH B J1ab0OpaToOpisix
kadeapu y BCTAaHOBJICHUM BHUKIIaJadyeM TEPMIH, ajie HE I3HIIIe, HDK 3a [Ba TIOKHI 0 KIHIS
TEOPETUYHHX 3aHATh Y CEMECTPI.

[Tpu oniHIOBaHHI 3HaHb CTY/ICHTIB BUKIIAJa4 KEPY€EThCSA TAKUMHU KPUTEPISIMHU.

Owinka "BIAMIHHO" BHCTaBIISETHCS CTYJICHTY, SIKMH TJIMOOKO 3acBOIB KOHCT‘pYKTI/IBHl
0COOIMBOCTI IPOrpaMHKX 3aco0iB Ta 6a3 aHMX, WIBIB, IO 3'€AHYIOTH HOro peTami Ta BMI€ ix
paIioHaIbHO 3aCTOCYBATH, 3HAE€ METOJIUKH Ta BMi€ HUMH KOPUCTYBATHUCS IIPH IMPOCKTYBAaHHI 0a3u
naHux. CTyJeHT He MOBUHEH BaraTHCs IPHU BUAO3MIHI 3alUTaHHS, MOBUHEH POOUTH JETalbHI Ta
y3arajbHIOIYi BUCHOBKHU. BiZiMiHHA OIliHKa nepen0adae rpaMOTHUH, JIOTTYHUN BUKJIa] BIAIOBIII (K
B YCHIil, Tak 1 B MUCbMOBI# (hopMi), KICHE 30BHIIIHE OPOPMIICHHS.

OnuiHky ,,100pe” OTpUMYE CTYJICHT 3a MTOBHE 3aCBOEHHS HABUAIBHOI'O MaTepialy, BOJOIIHHS
MOHATIMHUM anapaTtoM, OpiEHTYBaHHS B BUBYCHOMY MaTepiaii, CBiJOME BUKOPUCTaHHS 3HAHb JIJIS
BUPINICHHS MPAKTUYHUX 3aBJaHb, TPAMOTHUH BHKJIA]] BIIOBI1, aJie y 3MicTi 1 (hopmi BiIOBI I MK
MICIIe OKpeMi HETOYHOCTI (IMOXUOKH), HEUiTKI (hOpMYIIFOBAHHS 3aKOHOMIPHOCTEH ToII0. Biamosias
CTyJeHTa Mae OyAyBaTHUCh Ha OCHOBI caMOCTiiHOTO MucieHHs. OLiHKY ,,J00pe” OTpUMY€ CTYIEeHT 3a
MPABHUJIBHY BIIIOBIE 3 IBOMA-TPHOMa CYTTEBHMH ITOMIITKAMH.

Ominku "3a70BITBHO" 3aCIyrOBY€ CTYNEHT, SIKHW BUSBHB 3HAHHS OCHOBHOTO HaBYaJIbHO-
MpPOrpaMHOr0 Marepiany B 00cs3i, HEOOXiqHOMY MJis MOMAAJbIIOr0 HAaBYAHHS Ta MPAKTHYHOL
TiSTBHOCTI 3a MpOodeciero, MO COPaBISEThCA 3 BUKOHAHHSIM MPAKTHYHUX 3aBlaHb, epeqdoauyeHuX
nporpamoro. Sk mpaBuiio, BIJNOBIAb CTyJ€HTa OyJy€eTbCsS Ha PIBHI PENPOTYKTUBHOTO MUCIIEHHS,
CTYJIEHT CJ1a00 3HA€ CTPYKTYPY KypCy, HOMyCKa€e MOMUIIKH y BIJIIIOBI/II, 3aCBOIB 1 HA0YB MPaKTUYHI
HABUYKU 3 TpoeKkTyBaHHs b/l, ane momycTuB HETOUHOCTI, HE Ma€ YIiTKOTO MOHSATTS MPO 3B'I30K MiX
BiJTHOIIIEHHSIMU 0a3M JaHUX 1 aTpuOYTIB MpU MPOEKTyBaHHI 0azu JaHuX. Baraetbes mpu BiAMOBiL
Ha BUJO3MIHEHE 3alUTAaHHS, Pa30M 3 TUM CTYIEHT BOJOJII€ 3HAHHSMHU, 1110 JO3BOJSIOTH HOMY TIif
KEpIBHULTBOM BHUKJaJaya YCYHYTH HETOYHOCTI y BiAmoBial. OUIHKH '"3aJ0BUIBHO" 3aciyTOBY€
CTYJIEHT 3a HETIOBHE ONIaHYBaHHsI IPOrPaMHOro MaTepiaiy, ajie OTpUMaHi 3HaHHs 1 HA0yTi MPaKTUYH1
HABUYKU 3 po3po0seHHs 0a3 JaHUX BiJMOBIAAIOTh MIHIMAJILHUM KPUTEPISIM OLIIHIOBAHHSI.

OnmiHka ,,He3a/10BIIbHO’ BUCTABISAETHCS, KOJH CTYACHT Ma€ po3pi3HeHi, 6e3cUCTeMHI 3HaHHS,
HE BMi€ BUIUIATH TOJIOBHE 1 IPYTOPSIHE, TOMYCKAETHCSI TOMUIIOK Y BU3HAUYEHH1 IMOHSTH, IEPEKPYIye
iX 3MiCT, XaOTHYHO 1 HEBIIEBHEHO BHUKIIAJa€ Marepial, He MOXe BHUKOPHUCTOBYBATHU 3HAHHS TpU
BUPIIICHH] NMPaKTUYHUX 3aBJaHb. SIK mpaBuio, OIiHKA "HE3al0BIILHO" BHUCTABISETHCS CTYIEHTY,
SIKUI He MOJKe TTPOJIOBKUATH HaBYAHHS 0€3 J0JJaTKOBUX 3HAHB 3 KYpCYy.

Ha ocHOBI pe3ynbTaTiB MOTOYHOTO KOHTPOJIIO 1 IMiICYMKOBOTO KOHTPOJIBHOTO 3aX0/1y BUCTaB-
JSEThCST TMIJCYMKOBA CEMECTpoBa OIliHKa. Ha OCHOBI aHamizy KOHTPOJIIO 3HAHb BHUKIAAad
YAOCKOHAIIOE KypC JIEKI[il, 3BepTarouu OCOOJIMBY yBary Ha Ti PO3MAUIM, UM T€MH, 3 SKUX OyIo
HaWO1IbIIIE HETOYHUX BIAMOBIJEH, IO CBIIYATH MPO METOIUYHI Y 1HIIT HEJOJIKU TIPH BUCBITICHHI
BKa3aHMUX Te€M a00 PO3ILTIB.
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AHAJIOTIYHO BHOCSITHCS KOPEKTHBU B METOAMYHI IMOCIOHUKH 3 JTaOOPaTOPHOTO, JETAIBHIIIES
PO3TIAIAIOTHCS TMTPUHIMIIOB] MTUTAHHS 3 MPOCKTYBaHHSA 0a3 JaHWUX NMpPH BHKOHAHHI JTaOOpaTOPHUX
poOIT Ta 1X 3aXUCTI.

HalyTTs TeopeTHuHUX 3HAHD 1 MPAKTUYHUX HABUYOK CTYJICHTOM IEPEBIPSIETHCS MUITXOM
3aXUCTY KOXHOI JabopatopHoi poOotu. OIiHKa, sfiKa BHCTaBISETHCS 3a JaOOpaTOpHE 3aHSTTA,
CKJIQIA€ThCS 3 TAaKUX EJIEMEHTIB: 3HAHHA TEOPETHUYHOIO MaTepialy 3 TEMH, SIKICTb BHUKOHAHHS
naboparopHoi pobotu Ha KoMmm'torepi. [IpomymieHe 3 MOBaXHUX MPUYHH JIA0OPATOPHE 3AHSTTS
CTYJIEHT IMOBUHEH BIIPALIOBATH CAMOCTIMHO B YCTAaHOBJICHUN TEPMIH.

KosxHuii Bua poOOTH OIIHIOETHCS 3a YOTUPUOANTbHOIO IKaiow: 5, 4, 3, 2. CemecTpoBa
MiJICYMKOBA OIlIHKa BU3HAYAETHCS K CEPEAHBO3BAKEHA 3 YCIX BUJIB POOIT 3 ypaxyBaHHSIM HIDKYE
HaBE/ICHUX BaroBUX KOCQIIlIEHTIB..

CTpyKTYpYBaHHS IMCHHUILIIHA 32 BUAAMU POOIT i OUiHIOBAHHS pe3yJIbTATIB

HABYAHHSICTY/IEHTIB JIeHHOi opMH HABYAHHSI Y ceMeCTPi 32 BaroBuMu KoedinieHramu

CemecTpoBuii
AynuropHa pobora KOHTPOITH
IT cemectp
JlaboparopHi po6otu Ne: TecToBuil KOHPOJIb Icnut
1 ]2 [3 |4 |5 [6 |7 |8 TK I
0,4 0,2 04

Ouyinio8anHsa mecmosux 3a60aHb

TematuuHuii TeCcT AN KOXKHOTO CTYACHTA CKJIANAEThCS 3 JBAUATH ISTH (KilbKicmb
mecmosux 3a60anb y mecmi modice Oymu pi3HOK) TECTOBHX 3aBIaHb, KOXKHE 3 SKUX OI[IHIOETHCS
OTHUM OanioM (modice Oymu inwuti eapianm). MakcuManbHa cyma 0aiiB, sIKy MOke HaOpaTH CTY/EHT,
cKitamae 25.

O1iHIOBaHHS 3/11CHIOETHCS 32 YOTUPHOATHHOIO HIKATIOK0.

BignoBigHicTs HaOpaHux OalliB 32 TECTOBE 3aBJIaHHS OIlIHIII, III0 BUCTABJISETHCS CTYJ/ICHTY,
Mpe/ICTaBjICHA y HIDKYCHaBeIeH1 TabmuIl.

Cyma 0aJiB 3a TecTOBe 3aBJIaHHs 1-13 14-16 17-22 23-25
Oninka 2 3 4 5

Ha TectyBanHs BigBoAUTHCA 25 XBWINH (17151 3aKpUTOi (POPMHU TECTIB — IO OAHIM XBUJIMHI Ha
KO>KHE 3aBAaHHs). [IpaBuibHI BIINOBIAI CTYAEHT 3alucye Yy TajoHi BianoBiaed. IIpu npomy yci
rpacdu 11 BiANOBiAEH MatoTh OyTH 3all0OBHEH1 LIM(pamu, 10 BINOBIIA0Th PABHWIIBHUM, HA TIOTJISIT
CTyZeHTa, BiamoBifsaAM. Yepe3d 25 XBWIMH CTYACHTH 3[al0Th BUKJAJady 3aBJaHHSA 3 TaJlOHaMHU
BiAMoOBine. Bukiagay Ha HACTYIMHOMY 3aHSTTI OTOJIONIYE PE3yJIbTAaTH TeCTyBaHHS. TecTyBaHHS
CTYAEHT MOXe€ TaKOX IMPOMTH 1 B OH-NIalH pexxumi B MotylibHOMY cepenosuii MOODLE.

SIKIIO CTYAEGHT OTPHMAaB HETraTUBHY OIIHKY, TO BiH Ma€ Tepe3fard ii B yCTaHOBICHOMY
HOPS/IKY, aje OOOB’S3KOBO O TEPMiHY HACTYIHOTO KOHTPOJIO. Y BHIQJKY, KOJIH CTYACHT HE
BHMKOHAB 1H/IMBIIyaJIbHUM TJIaH 3 JUCHUIUIIHY Y 3aIlJIaHOBaH1 TEPMiHH 0€3 MOBaXKHUX MPUYHH, TO 1]
Yac BiANpalioBaHHA 3a00pProBaHOCTI NpPU TMO3UTUBHIM BIANOBiJI HOMY BHUCTaBISETHCSA OIlIHKA
,,38JI0BLJILHO”.

[TincymkoBa cemecTpoBa OIliHKa 3a HallOHaIbHOIO ImKajmono 1 mkanoro €EKTC
BCTaHOBJIIOETHCS B aBTOMATH30BAaHOMY PEXHMI MICIs BHECEHHSI yCiX OLIHOK J0 €JIeKTPOHHOTO
)KypHany. CriBBIIHOIIEHHS BITYM3HSHOI KA OIliHIOBaHHS 1 1kanu orfiHioBanHs €CKTC HaBeneHi
y TabI.
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Ilepexin Bix BITYM3HSAHOI IIKAJM ONiHIOBaAHHA 10 €Bponeiicbkoi (ECTYS)

Owinka ECTS bamm BiTuusHsaHa cucrema
A 4,75-5,00 5 BIIMIHHO - riu6oxe i MOBHE OMTaHyBaHHS HABYAILHOTO MaTepialy i
BHUSIBJICHHS! BIAMOBITHUX YMIHBb T HABHYOK
B 4,25-4,74 4 JIOBPE - moBHe 3HaHHS HABYAILHOTO MaTepiany 3 KiTbkoMa
HE3HAYHHMMHM ITOMUJIKAMHU
C 3,75-4,24 4 JIOBPE - B 3aranpHOMY IpaBWIIbHA BiIIOBI/IE 3 IBOMAa-TPhOMa
CYTTEBUMU ITOMHJIKAMHU
D 3,25-3,74 3 3AJIOBUIBHO - HemoBHE onanyBaHHS MPOTPAMHOTO MaTepiairy, ane
JIOCTATHE JUIS IPAKTHYHOI JUSIILHOCTI 3a Ipodecicro
E 3,00-3,24 3 3AJIOBUIBHO - HenoBHE onaHyBaHHS IPOrPaMHOTO Matepiaiy, o
3aJI0BOJIbHSIE MiHIMAIbHI KPUTEPIl OLIHIOBAHHS
EX 2,00-2,99 2 HE3AJIOBUIBHO - 6e3cucTeMHICTh OJIepKaHUX 3HAHb i
HEMOJKJIMBICTh MTPOIOBKUTH HABYaHHS 0€3 JT0OJaTKOBUX 3HAHD 3
JIACLUATLIIHA
F 0,00-1,99 2 HE3AJIOBIJIBHO - HeobxiaHa cepiio3Ha nogasisiia pobora i
MIOBTOpPHE BUBUEHHS AUCIHUILTIHU

9. METOANYHE 3ABE3ITEYEHHSA

HaBuanpHuii miporiec 3 IUCHUIIIIHKA TOBHICTIO 1 B JOCTAaTHIN KiJIbKOCTI 3a0€3MeUYeHn He0OX1THOIO
HaBYAIIEHO-METOUYHOIO JTEpaTyporo. Hocrym 1o pecypcy:
https://msn.khmnu.edu.ua/course/view.php?id=6508.

=

10.

11.

10. PEKOMEHIOBAHA JIITEPATYPA
@opkyn 1O. bBoiiko B. YnmockoHameHHS MeETOAy MaTepiali3oBaHUX IMPEJICTaBICHb Y
peimkuHIpUHTY 0a3u gaHux // BuMiproBaabHa Ta 00YHCITIOBaIbHA TEXHIKA B TEXHOJIOTTUHUX
nporecax. - 2022, Ne 3 ¢. 87-91
Patni, Jagdish ~ Chandra, et al. Database = Management  System: An  Evolutionary
Approach. CRC Press, 2022. — 251 p.
SQL and NoSQL Databases. Second Edition. Michael Kaufmann, Andreas Meier/ Springer
Cham, 2023. — 254 p. https://doi.org/10.1007/978-3-031-27908-9
SQL and NoSQL interview  questions. Vishwanathan Narayanan. BPB
PUBLICATIONS, [S.I.], 2023. — 178p.
Jloces M. 10. ba3u naHux : HaBYaJIbHO-IPAKTMYHUHN MOCIOHMK JJIi CaMOCTIMHOI poOoTH
cryaentis/ M. 1O. Jloces, B. B. ®enpko. — Xapkis : XHEY im. C. Ky3nens, 2019. — 233 c.
ISBN 978-966-676-731-1
Xapis H. O. X 20 ba3u nanux ta indopmaniiiti cucreMu: HaB4aiabHUi nocionuk / H. O. Xapis.
—Pieue : HYBITI, 2019. — 127 c.
Alan Beaulieu Learning SQL: Generate, Manipulate, and Retrieve Data/Beaulieu Alan -
O'Reilly Media 2020. - 377 pages.
Carlos Coronel. Database Systems: Design, Implementation, & Management (MindTap
Course List) / Coronel Carlos, Morris Steven — Boston, Massachusetts: Cengage Learning —
14th edition, 2022 — 816 p.
Ying Bai. SQL Server Database Programming with Visual Basic.NET/Ying Bai — Wiley,
2020 688p.
A workload-driven method for designing aggregate-oriented NoSQL databases.
Liu Chen, Ali Davoudian, Mengchi Liu. Data & Knowledge Engineering Volume
142, November 2022, 102089
Designing NoSQL databases based on multiple requirement views. Roy-
Hubara, Arnon Sturm, Peretz Shoval. Data & Knowledge Engineering Volume 145, May
2023, 102149
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https://msn.khmnu.edu.ua/course/view.php?id=6508
https://doi.org/10.1007/978-3-031-27908-9
https://www.sciencedirect.com/journal/data-and-knowledge-engineering
https://www.sciencedirect.com/journal/data-and-knowledge-engineering
https://www.sciencedirect.com/journal/data-and-knowledge-engineering
https://www.sciencedirect.com/journal/data-and-knowledge-engineering/vol/142/suppl/C
https://www.sciencedirect.com/journal/data-and-knowledge-engineering/vol/142/suppl/C
https://www.sciencedirect.com/journal/data-and-knowledge-engineering
https://www.sciencedirect.com/journal/data-and-knowledge-engineering/vol/145/suppl/C

12. Security&privacy issues and challenges in NoSQL databases.
Sabrina Sicari, Alessandra Rizzardi, Alberto Coen-Porisini. Computer Networks Volume
206, 7 April 2022, 108828

13. A unified metamodel for NoSQL and relational databases. Carlos J.
Fernandez Candel, Diego Sevilla Ruiz, Jesus J. Garcia-Molina. Information Systems Volume
104, February 2022, 101898

11. THOOPMAIIIMHI PECYPCH

=

MonaynbHe cepenoBuiie 1 HaBuauHs. JlocTyn g0 pecypey: https://msn.khmnu.edu.ua/

2. EnekTtponHa 016oTeka YHIBEPCHUTETY. Hoctyn pi(o) pecypcy:
http://lib.khmnu.edu.ua/asp/php_f/plage_lib.php

3. Penoswurapiit XHY. loctyn mo pecypcy: http://elar.khmnu.edu.ua/jspui/

13


https://www.sciencedirect.com/journal/computer-networks
https://www.sciencedirect.com/journal/computer-networks/vol/206/suppl/C
https://www.sciencedirect.com/journal/computer-networks/vol/206/suppl/C
https://www.sciencedirect.com/journal/information-systems
https://www.sciencedirect.com/journal/information-systems/vol/104/suppl/C
https://www.sciencedirect.com/journal/information-systems/vol/104/suppl/C
https://msn.khmnu.edu.ua/
http://lib.khmnu.edu.ua/asp/php_f/p1age_lib.php
http://elar.khmnu.edu.ua/jspui/
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DATABASES

Type of discipline Mandatory

Level of higher education First (Bachelor)
Language of instruction English Ukrainian
Semesters second

ECTS credits S

Course study mode Full-time (daytime)

According to the Standard of Higher Education in the specified specialty and educational
program, the discipline must provide:

Integral Competence

Ability to solve complex, specialised tasks or practical problems in software engineering, characterised
by complexity and uncertainty of conditions, using information technology theories and methods.

Competencies:

Proficiency in knowledge about information data models; ability to create software for data
storage, retrieval, and processing. Ability to reasonably choose and master the toolkit for software
development and maintenance.

Learning Outcomes: To analyse, purposefully search for, and select the necessary information,
reference resources, and knowledge for solving professional tasks, considering modern scientific and
technical achievements. To understand and apply in practice the fundamental concepts, paradigms,
and basic principles of functioning linguistic, instrumental, and computational tools of software
engineering. To know and apply methods for algorithm development, software design, and data and
knowledge structures. To make informed decisions when choosing programming languages and
development technologies to address the tasks of creating and maintaining software. To know and be
able to apply information technologies for data processing, storage, and transmission. To understand,
analyse, select, and competently use tools to ensure information security (including cybersecurity)
and data integrity relative to applied tasks and created software systems.

The content of the discipline. Databases. Classification of databases and DBMS. The concept
of a subject area. Relational data model. Basic Concepts and Terms.Elements of Set Theory and
Relational Calculus. Relational algebra Relational data integrity. Database query languages. SQL
Structured Query Language. Software tools for working with databases and data warehouses.
Technology of physical storage and access to data. MySQL DBMS. Open Office.org Base DBMS
MS Access MS SQL Server DBMS. Oracle DBMS. Normal forms of relations. Creation of a logical
model of a relational database. Normal forms of higher orders. Data models. Transactions and
database integrity, parallelism, database recovery. DBMS in client-server architecture. Interaction of
different types of DBMS. Technologies for access and data exchange between different types of
DBMS. Use of XML technologies to organize databases. Entity Framework. Non-restrictive
databases. NoSQL and NewSQL DBMS. Distributed databases. Time Databases

Planned educational activities: lectures — 36 hours, laboratory classes — 36 hours, individual
work — 78 hours, total — 150 hours.

Forms (methods) of training: lectures (using visualization methods); laboratory classes
(using computer modeling methods), independent work

Forms of assessment of learning outcomes: defense of laboratory work, testing, control
work, defense of course work

Form of semester control: exam

Learning Resources:

1. ®opkyH 0. boiiko B. YnockoHnaneHHs: MeToqy Marepiajli3oBaHUX MpPEJICTaBICHb Y
peIHXUHIpUHTY Oasu naHux // BumipioBalibHa Ta OOYMCITIOBANIbHA TEXHIKA B TEXHOJIOTTYHHX
nporecax. - 2022, Ne 3 ¢. 87-91

2. Patni, Jagdish Chandra, et al. Database Management System: An Evolutionary
Approach. CRC Press, 2022. — 251 p.
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3. SQL and NoSQL Databases. Second Edition. Michael Kaufmann, Andreas Meier/
Springer Cham, 2023. — 254 p. https://doi.org/10.1007/978-3-031-27908-9

4. SQL and NoSQL interview questions. Vishwanathan Narayanan. BPB
PUBLICATIONS, [S.1.], 2023. — 178p.

S. Jloces M. 1O. ba3u naHux : HaBYaIbHO-TIPAKTUYHHUN TMOCIOHUK HJIsI CaMOCTIHHOT
po6otu cryaenris/ M. 0. Jloces, B. B. ®enpko. — Xapkis : XHEY im. C. Ky3uens, 2019. — 233 c.
ISBN 978-966-676-731-1

6. XapiB H. O. X 20 ba3u manux Ta inopmariiiiHi cucteMu: HaB4aibHUH nocionuk / H.
O. Xapis. — Pisue : HYBITI, 2019. — 127 c.

7. Alan Beaulieu Learning SQL: Generate, Manipulate, and Retrieve Data/Beaulieu Alan
- O'Reilly Media 2020. - 377 pages.

8. Carlos Coronel. Database Systems: Design, Implementation, & Management

(MindTap Course List) / Coronel Carlos, Morris Steven — Boston, Massachusetts: Cengage Learning
— 14th edition, 2022 — 816 p.
9. Ying Bai. SQL Server Database Programming with Visual Basic.NET/Ying Bai —
Wiley, 2020 688p.
10. Modular learning environment MOODLE. Access to the resource: https:/msn.khnu.edu.ua
11. Electronic Library of the University Access to the resource: https:/lib.khmnu.edu.ua

Lecturers: Candidate of Pedagogical Sciences, Associate Professor Pravorska N.I., Lecturer
Boyko V.O.
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3. EXPLANATORY NOTE

According to the Standard of Higher Education in the specified specialty and educational program,
the discipline must provide:

The purpose of the discipline. The purpose of the discipline "Databases” is: to teach students modern
methods of development and design of databases and their practical use in the design and development of
databases and software systems.

Subject of discipline. Theory and practice of application of basic methods of design and construction
of databases.

The tasks of the discipline. To provide students with knowledge and practical skills in the basics of
database design and development; to form basic competencies (general and professional) necessary for further
study of the cycle of professionally oriented disciplines.

Integral Competence

Ability to solve complex, specialised tasks or practical problems in software engineering, characterised
by complexity and uncertainty of conditions, using information technology theories and methods.

Special (Professional) Competencies (PC):

PC7. Proficiency in knowledge about information data models; ability to create software for
data storage, retrieval, and processing.

PC13. Ability to reasonably choose and master the toolkit for software development and maintenance.

Program Learning Outcomes (PLO):

PLOL. To analyse, purposefully search for, and select the necessary information, reference resources,
and knowledge for solving professional tasks, considering modern scientific and technical achievements.

PLO7. To understand and apply in practice the fundamental concepts, paradigms, and basic principles
of functioning linguistic, instrumental, and computational tools of software engineering.

PLO13. To know and apply methods for algorithm development, software design, and data and
knowledge structures.

PLO15. To make informed decisions when choosing programming languages and development
technologies to address the tasks of creating and maintaining software.

PLO18. To know and be able to apply information technologies for data processing, storage, and
transmission.

PLO21. To understand, analyse, select, and competently use tools to ensure information security
(including cybersecurity) and data integrity relative to applied tasks and created software systems.

Learning outcomes.

Have an idea of databases and approaches to their analysis and design, the main types of database
architecture, their characteristics and features, database design tasks. Understand the typical types of databases
and the features of their application. Navigate a typical database architecture and be able to design databases.
Use the UML modeling language to design databases. Use standard tools and notations to document databases.
Be proficient in database design tools. Use specialized database design tools and apply them. Use design
patterns when creating databases.

Discipline Policy. The organization of the educational process for the discipline complies with the
requirements of the provisions on organizational and instructional-methodological support of the educational
process, the educational program, and the curriculum. Students are required to attend lectures, practical classes,
laboratory work, etc., according to the schedule, not to be late for classes, and to complete all tasks and
checkpoints according to the schedule. Missed practical classes and laboratory work must be independently
completed by the student in full and reported to the instructor no later than one week before the next
assessment. For practical classes and laboratory work, students must prepare on the relevant topic and
demonstrate active participation. Knowledge acquired by an individual in the discipline or its specific sections
through informal education is credited according to the Regulation on the procedure for transferring learning
outcomes and determining academic differences at KhNU.
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4 . COURSE CREDIT STRUCTURE

Number of hours allotted for: |

By
Topic Name Lecture Lab. oneself.
Rob.
Rob.

Topic 1. Introduction. Subject, methods and tasks of the 9 4
discipline Databases. Classification of databases and DBMS.
Topic 2. The concept of the subject area 2 4
Topic 3. Relational data model. Basic concepts and terms. 2 4 4
Topic 4. Elements of Set Theory and Relational Calculus. 2 4
Topic 5. Relational algebra 2 4
Topic 6. Relational Data Integrity 2 4
Topic 7. Database query languages. Structured SQL Query 9 4 4
Language
Topic 8. Software tools for working with databases and data 4
warehouses. Technology of physical storage and access to 5 4
data. MySQL DBMS. Open Office Base DBMS MS Access
DBMS MS SQL Server. Oracle DBMS.
Topic 9. Normal forms of relationships. Creating a logical 9 4 4
model of a relational database
Topic 10. Normal forms of higher orders. 2 4
Topic 11. Data models. 2 4 4
Topic 12. Transactions and database integrity, parallelism, 5 4 4
database recovery.
Topic 13. DBMS in the client-server architecture. 2 4 4
Topic 14. Interaction of different types of DBMS. 4
Technologies of access and data exchange between different 2 4
types of DBMS
Topic 15. Using XML Technologies to Organize Databases 2 4 6
Topic 16. Entity Framework. 2 6
Topic 17. Non-restrictive databases. NoSQL and NewSQL 5 6
DBMS
Topic 18. Distributed Databases. Temporary Databases 2 6

Total for the year 36 36 78
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5. PROGRAM OF THE DISCIPLINE
5.1. THE CONTENT OF THE LECTURE COURSE

Ne
Lecture

List of lecture topics, their annotations

Quantity
Hours

1

2

3

Entry. Subject, object, method, purpose and objectives of the discipline
"Databases”. Basic definitions and concepts. Purpose and main components of a
database system. Existing requirements for the organization of databases. The
main literature on the discipline and its brief analysis.

[2,5]

Database. Classification of databases and DBMS. Databases and file systems.
Database Classification Early Approaches to Database Organization. Areas of
application of databases. Brief description of some SKDB. Strengths and
weaknesses of early systems [2,5]

The concept of a subject area. Information model of database software. Functional
model of database software. Database design process. A typical business model of
the database design process. [2,5]

Relational data model. General concepts of the relational approach to database
organization. Basic concepts and terms. Basic concepts of relational databases.
Data type. Domain. Relationship Schema, Database Schema. Tuple, relation.
Fundamental properties of relationships. Absence of duplicate tuples. Lack of
order of tuples. Lack of order of attributes. Atomicity of attribute values The
concept of functional dependency in data. [3][10]

Elements of Set Theory and Relational Calculus. Basic concepts of the relational
data model. Sets Operations on sets. Cartesian product of sets. Relation.
Examples of relationships. Binary relations (exponential ratio of 2). Equivalence
relation. Order relation. Functional relation. n-ary relation (power of n ratio).
Transitive closure of relations. General characteristics of the relational data
model. Types of data. Simple data types. Structured data types. Indicative types
Data. Data types used in a relational model. Domains. Relations, attributes,
tuples of relations. Definitions and examples. Relationship properties. First
normal form[4][10 ][10]

Relational algebra. An Overview of Relational Algebra. Closure of Relational
AlgebraRelations that are compatible by type. Attribute Rename Operator.Set-
theoretic operators. Unification. Intersection. Deduction. Cartesian product.
Special relational operators. Sampling (constraints, selection). Projection.
Connection. A common join operation. Theta connection. Equi- connection.
Natural connection. Distribution. Examples of using relational operators.
Dependent relational operators. Operator Connection. Intersection operator.
Distribution operator. Primitive relational operators. Cartesian product operator.
Projection operator. Sampling operatorJoin and subtraction operators. Queries
unpronounceable by means of relational algebra. Poor normalization of relations.
Ineffability of Transitive Closure by Relational Operators. Cross-tables

[3]1[7][10]

Relational Data Integrity/. Strategies for maintaining database integrity. [3] [7]
[10]

Database query languages. SQL language. SQL statements. DDL (Data
Definition Language) statements are operators for defining database objects.
DML (Data Manipulation Language) operators are data manipulation operators.
Data protection and management operators. Examples of using data manipulation
operators. INSERT - insert rows into the table. UPDATE - restore rows in the
table. DELETE - deletes rows in the table. Examples of using the SELECT
statement. Select data from a single table. Selecting data from multiple tables.
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Use of correlation names (aliases, aliases). Using aggregate functions in queries.
Use of aggregate functions with groupings. Use of subqueries. Use of union,
intersection, and difference. Data Fetch Operator Syntax (SELECT)BNF
notation. Syntax of the sampling operator. Syntax of concatenated tablesSyntax
of conditional expressions stripped WHERE. The order in which the SELECT
statement is executed. Implementation of relational algebra by means of the
SELECT operator (Relational completeness of SQL. Cartesian product operator.
Projection operator. Sampling operator. Merge operator. Deduction operator.
Connection operator. Intersection operator. Distribution operator. [3] [6] [10]

MySQL DBMS

General characteristics of MySQL DBMS.

Database objects: tables, forms, queries, reports. Structure of MySQL DBMS.
Creating a database. Creation of database tables. Types and properties of
database fields. Filling in, editing tables. Key fields. Relationships between
tables. Create a data schema.

Access DBMS (Open Office Base).

General characteristics of DBMS Ms Access (Open Office Base).

Basic concepts of information support. Database objects: tables, forms, queries,
reports. Window structure. Main menu. Creating an empty database. Types and
properties of database fields. Filling in, editing tables. Key fields. Relationships
between tables. Create a data schema. Create, edit, and use select queries,
parameter queries, group queries. Calculations in queries. Use the Expression
Builder for complex calculations. Autoforms. Designing multi-page forms. Report
development in the Report Wizard mode. Calculations in reports. Preview General
characteristics of MySQL DBMS.

Database objects: tables, forms, queries, reports. Structure of MySQL DBMS.
Creating a database. Creation of database tables. Types and properties of
database fields. Filling in, editing tables. Key fields. Relationships between
tables. Create a data schema.

[31[5] [9] [1] [10]

10

Normal forms of relations. Stages of database development. Criteria for
assessing the quality of a logical data model. Adequacy of the domain
databaseEase of development and maintenance of the database. Speed of data
recovery operations (insertion, recovery, deletion). Speed of data sampling
operationsBasic example. 1INF (First Normal Form). Recovery
anomaliesInsertion anomalies. Recovery anomalies (UPDATE). Deletion
anomalies (DELETE). Functional dependencies. Definition of Functional
Dependencies. Functional Dependencies of Relations and the Mathematical
Concept of Functional Dependence 2NF (Second Normal Form). Analysis of
decomposed relationships Remaining insertion anomalies (INSERT) Remaining
recovery anomalies (UPDATE) Remaining deletion anomalies (DELETE) 3NF
(Third Normal Form) Normalization algorithm (reduction to 3NF) Analysis of
Criteria for Normalized and Non-Normalized Data Models Comparison of
Normalized and Non-Normalized OLTP and OLAP Models Correctness of the
normalization procedure - lossless decomposition. Heath's theorem[5][7][9]

11

Normal forms of higher orders. NFC (Boyce-Codd Normal Form) 4NF (Fourth
Normal Form). 5NF (Fifth Normal Form)Continuation of the Normalization
Algorithm (Reduction to 5NF [5][7][8]

12

Data models. Basic concepts of ER diagrams. An example of developing a
simple ER model. Conceptual and physical ER models [5][6][10]

13

Transactions and database integrity. An example of a violation of the integrity of
the database. The concept of a transaction. Limitation of integrity. Classification
of integrity constraints. Classification of integrity constraints by methods of
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implementation. Classification of integrity constraints by verification time.
Classification of integrity constraints by scope. Domain restrictions. Attribute
restriction. Tuple restrictionRestriction of referentiality. Database limitations.
Implementation of declarative integrity constraints by means of SQL. General
principles of implementing constraints using SQL. Syntax constraints of the SQL
standard. Syntax of SQL statements using Transaction constraints and
concurrency. Transactions work in the mix. Problems of parallel operation of
transactionsThe problem of loss of recovery results. The problem of unrecorded
dependency (reading "dirty" data, sloppy reading). The problem of incompatible
analysis. Non-repetitive reading. Fictitious elements (phantoms). Actually,
incompatible analysis. Conflicts between transactionsBlocking. Solving
concurrency problems with locks. Types of data recovery. Individual transaction
rollback. Recovery from a mild failure. Recovering from a Hard Failure

[5]. [6]

DBMS in client-server architecture. Client-server architecture. Open systems.

14 Clients and servers of local networks. Client-server system architecture. 2
Database servers[2] [3] [5]
15 Interaction of different types of DBMS. Technologies for access and data 9
exchange between different types of DBMS. [2] [3]
16 Use of XML technologies to organize databases.
Entity Framework. [2] [3] [5]
17 Non-restrictive databases. NoSQL and NewSQL databases [2] [5] [6] 2
Distributed Databases.Timed databases. Time problems in the databases of
Denmark
18 Connection of DBMS time databases with the general concepts of the object- 9
oriented approach and relational models. Examples of OOBD programming
languages. Time Database Query Languages
[2] [5] [6]
Total for the year 36
5.2 Content of laboratory classes
Numbe Quantit
r Topic of the laboratory lesson y
Classes Hours
1 Database design and modeling 4
[2] [5][6]
2 Designing and building a database[2][5][6] 4
3 Requests 4
[2] [5]16]
4 Virtual tables. Stored Procedures and Functions 4
[2] [5][6]
5 Triggers, Transactions 4
[2] [5][6]
5 Rights, privileges 4
[2] [5][6]
5 Database access technologies. Server & Client Utilities 4
[2] [5][6]
8 Database reengineering and optimization.
4
Together 36
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5.3 Content of independent work

Independent work of full-time students consists in the systematic study of program material,
preparation for the performance and defense of laboratory work, testing on theoretical material,
erformance of individual tasks, including a course project, etc.

Number The content of independent work Nurr]r;z?; of

1 Elaboration of lecture material, preparation for laboratory work No 10
1.

5 Elaboration of lecture material, defense of laboratory work No. 1, 10
preparation for laboratory work No. 2.

3 Defense of laboratory work No 2 Processing of lecture material, 10
preparation for laboratory work No 3.

4 Defense of laboratory work No3. Processing of lecture material, 10
preparation for laboratory work No 4.

5 Processing of lecture material, preparation for laboratory work No 10
5. Defense of laboratory work No4

6 Processing of lecture material, preparation for laboratory work No 10
6. Laboratory Work Defense No. 5

v Processing of lecture material, preparation for laboratory work No 10
7. Defense of laboratory work No 6

8 Processing of lecture material, preparation for laboratory work No 8
8. Defense of laboratory work No. 7 and 8

Together 78

6. TEACHING METHODS

The learning process in the discipline is based on the use of traditional and modern methods.
In particular, lectures are conducted mainly by verbal methods, and laboratory classes are conducted
using information technology, master classes, workshops and are aimed at acquiring practical skills
in the design and implementation of databases using modern methods of using database design and
programming tools, etc.

6. ASSESSMENT FORMS AND METHODS

Current control is carried out during lectures and laboratory classes, as well as on the days of
control activities established by the work plan of the discipline. Semester control is carried out in the
form of an exam. At the same time, when deriving the final grade, the results of the current control
are taken into account.

Each type of work in the discipline is evaluated on a four-point scale. The semester final grade
is determined as the weighted average of all types of academic work, completed and passed positively,
taking into account the weight coefficient. Weighting coefficients vary depending on the structure of
the discipline and the importance of its individual types of work. The final grade in the discipline is
set as the arithmetic mean for the entire term. A student who has scored a positive weighted average
score for the current work and has not passed the final test is considered underachiever.

When assessing students' knowledge, various means of control are used, in particular: oral
examination before admission to laboratory work is carried out at its beginning; assimilation of
theoretical material on topics is checked by test control; The quality of performance, acquisition of
theoretical knowledge and practical skills is checked by defending each laboratory work and
individual task in accordance with the work program of the discipline and the working curriculum.
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The grade given for the laboratory lesson consists of the following elements: oral questioning
of students before admission to laboratory work; knowledge of theoretical material on the topic; the
quality of the protocol and graphic part; the student's ability to justify the constructive decisions made.

The student must work out the missed laboratory lesson in the laboratories of the department
within the period established by the teacher with registration in the appropriate journal of the
department, but no later than two weeks before the end of theoretical classes in the semester.

When assessing students' knowledge, the teacher is guided by the following criteria.

The grade "excellent" is given to a student who has deeply mastered the design features of
software and databases, seams connecting his parts and is able to apply them rationally, knows the
methods and knows how to use them when designing a database. The student should not hesitate
when modifying the question, should make detailed and generalizing conclusions. An excellent
assessment involves a competent, logical presentation of the answer (as in oral, and in writing), high-
quality exterior design.

The grade "good" is given to the student for the complete assimilation of the educational
material, mastery of the conceptual apparatus, orientation in the studied material, conscious use of
knowledge to solve practical problems, competent presentation of the answer, but in the content and
form of the answer there were some inaccuracies (errors), unclear formulations of patterns, etc. The
student's answer should be based on independent thinking. A student receives a "'good" mark for a correct
answer with two or three significant errors.

The mark "satisfactory™ is deserved by a student who has shown knowledge of the basic
educational and program material to the extent necessary for further training and practical activities
in the profession, coping with the implementation of practical tasks provided by the program. As a
rule, the student's answer is based on the level of reproductive thinking, the student does not know
the structure of the course well, makes mistakes in the answer, has mastered and acquired practical
skills in database design, but has made inaccuracies, Doesn't have a clear understanding of the
relationship between database relationships and attributes when designing a database. Hesitates when
answering a modified question, at the same time the student has knowledge that allows him, under
the guidance of the teacher, to eliminate inaccuracies in the answer. A student deserves a
"satisfactory” mark for incomplete mastery of the program material, but the acquired knowledge and
practical skills in the development of databases meet the minimum evaluation criteria.

The grade "unsatisfactory™ is given when the student has scattered, unsystematic knowledge,
does not know how to distinguish the main and secondary, makes mistakes in the definition of
concepts, distorts their content, chaotically and hesitantly presents the material, cannot use knowledge
in solving practical problems. As a rule, the grade "unsatisfactory" is given to a student who cannot
continue his studies without additional knowledge from the course.

Based on the results of the current control and the final control measure, the final semester
grade is set. Based on the analysis of knowledge control, the teacher improves the course of lectures,
paying special attention to those sections or topics from which there were the most inaccurate
answers, which indicates methodological or other shortcomings in the coverage of these topics or
sections.

Similarly, adjustments are made to the methodological manuals on laboratory work, the
fundamental issues of designing databases in the performance of laboratory work and their protection
are considered in more detail.
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The acquisition of theoretical knowledge and practical skills by the student is checked by
defending each laboratory work. The grade given for the laboratory lesson consists of the following
elements: knowledge of theoretical material on the topic, the quality of laboratory work on the
computer. The student must work out the laboratory lesson missed for valid reasons on his own within
the established period.

Each type of work is evaluated on a four-point scale: 5, 4, 3, 2. The semester final grade is
determined as the weighted average of all types of work, taking into account the following weighting
coefficients.

Structuring the discipline by types of work and evaluating the learning outcomes of full-time
students in the semester by weighting coefficients

Classroom work Semester control
Il semester
Laboratory work No: Test control Exam
1 |2 [3 |4 |5 |6 |7 |8 TC
0.4 0,2 04

Grading of test items

The thematic test for each student consists of twenty-five (the number of test items in the test
may vary) test tasks, each of which is evaluated by one point (there may be another option). The
maximum amount of points a student can score is 25.

Assessment is carried out on a four-point scale.

The correspondence of the points scored for the test task to the grade given to the student is
presented in the table below.

Sum of points for the test task 1-13 14-16 17-22 23-25
Score 2 3 4 5

25 minutes are allotted for testing (for closed forms of tests — one minute for each task). The
student writes down the correct answers in the answer box. At the same time, all columns for answers
must be filled in with numbers corresponding to the correct, in the student's opinion, answers. After
25 minutes, students hand over tasks with answer cards to the teacher. At the next lesson, the teacher
announces the test results. The student can also take the test online in the modular environment
MOODLE.

If a student has received a negative mark, then he must retake it in accordance with the
established procedure, but necessarily before the date of the next control. In the event that the student
has not fulfilled the individual discipline plan in the planned time frame without valid reasons, then
during the working off the debt with a positive answer, he is given a grade of "satisfactory".

The final semester grade on the national scale and the ECTS scale is set automatically after
all grades are entered into the electronic journal. The correlation between the national assessment
scale and the ECTS assessment scale is given in Table.

Transition from the national assessment scale to the European one (ECTS)

ECTS assessment Points Domestic system

A 4,75-5,00 5 EXCELLENT - deep and complete mastery of the educational material
and identification of relevant skills and abilities

B 4,25-4,74 4 GOOD - complete knowledge of the study material with a few minor
errors

C 3,75-4,24 4 GOOD - generally correct answer with two or three significant errors

D 3,25-3,74 3 SATISFACTORY - incomplete mastery of the program material, but
sufficient for practical activity in the profession




E 3,00-3,24 3 SATISFACTORY - incomplete mastery of the program material that
satisfies the minimum evaluation criteria

FX 2,00-2,99 2 UNSATISFACTORY - unsystematic knowledge and inability to
continue training without additional knowledge of the discipline

F 0,00-1,99 2 UNSATISFACTORY - serious further work and re-study of the
discipline are required

9. TEACHING AND LEARNING MATERIALS

The educational process in the discipline is fully and in sufficient quantities provided with the
necessary educational and methodological literature. Access to the resource:
https://msn.khmnu.edu.ua/course/view.php?id=6508.
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11. INFORMATION RESOURCES

MOODLE Learning Platform. Access to the resource https://msn.khmnu.edu.ua.
University Electronic Library. Access to the resource: http://library.khmnu.edu.ua.
University Repository. Access to the resource https://elar.khmnu.edu.ua/home.

26



