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1. HEJIX OCBOEHMA JUCHUTIINHBI

11

[MonyueHne MPaKTUIECKUX M YCTOHYMBBIX HABBIKOB 110 NPOSKTHPOBAHUIO U IPOTPAMMHON pean3aliii COBPEMEHHBIX 0a3
JTAHHBIX.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOII

Huka (pa3gen) OOIIL: b1.0.20

2.1

TpeGoBanus K NpeABAPHTEIbHON NOATOTOBKE 00y4Yal01erocs:

211

AJITOPUTMBL U CTPYKTYPBI JaHHBIX

212

WudopmarrioHHbIe TEXHOIOTHH

2.1.3

HNudopmaruka

214

Teopust uHGOPMAIMN U KOIUPOBAHUS

2.2

Ill/ICIII([HJII/IHLI U IIPAKTUKH, IJIl KOTOPBIX OCBOCHHE JAHHOM JUCUMIIJIMHBI (MO)Iy.]'lfl) HeOGXO}lI/IMO Kak
npeaumecTreyriiee:

221

MeTomp! 1 TEXHOJIOTHH Pa3paboTKU KIMEHT-CEPBEPHBIX MIPUIIOKEHUH

222

Web-nporpammuposarue

2.2.3

CucreMHoOe aIMUHUCTPUPOBaHNE

224

TexHonoruu 06paboTku HHGOPMAIH

225

CepBepHble TEXHOJIOTHU

226

HpOCKTI/IpoBaHI/Ie I/IH(i)OpMaI_[I/IOHHLIX CUCTEM

2.2.7

ApXUTEKTypa KOPIOPATUBHBIX HHPOPMALUOHHBIX CUCTEM

228

BrinosnHeHue U 3aluTa BEIITyCKHON KBalnn(UKalMOHHONH paboThI

229

Beenenue B aHaiau3 0OJIBIINX JAHHBIX

2.2.10

HH(i)OpMaIlI/IOHHI)IC 1 aBTOMAaTU3UPOBAHHBIC CUCTEMBbI

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCITUIIJIMHBI

(MOZYJIS)

OIIK-7: Cnnoco0eH ocyIecTBIATh BLIOOP IIIAT(HOPM M HHCTPYMEHTAJIBHBIX IPOrPaMMHO-aNINAPATHBIX CPEACTB 1JIs

peanu3anuu HHGOPMALMOHHBIX CHCTEM;

Wuamukarop 1 |OIIK-7.1 3HaeT OCHOBHBIE IUIAT(QOPMBI, TEXHOJIOTUH U HHCTPYMEHTAIBHBIE TPOrPaMMHO-aIapaTHbIe CPEICTBA TS

peanu3anruy HHYOPMALIMOHHBIX CUCTEM.

Wunukarop 2 |OIIK-7.2 YMeet ocymecTBIATh BEIOOP IIaTGOPM M HHCTPYMEHTAIBHBIX IPOTPaMMHO-aNMapaTHBIX CPEICTB JUIs

peaim3anuun I/IH(I)OpMaI.[I/IOHHLIX CUCTEM, IPUMEHATH COBPEMECHHBIC TEXHOJIOTHH pEeaIN3allun I/IH(I)OpMaLII/IOHHI:IX
CUCTEM.

WNupukarop 3 |OIIK-7.3 MiMeeT HaBBIKM BJIaACHUS TEXHOJIOTHSAMU M HHCTPYMEHTAIBHBIMU IPOrPaMMHO-AINNaPaTHBIMU CPEACTBAMU

JJI peajin3aliuu I/IH(bOpMaI.H/IOHHBIX CUCTEM.

B pe3yabTaTe 0CBOCHUA U CHUIIIMHBI oﬁyqamnmﬁcsl JOJIZKCH

3.1

3HaTh:

311

BU/Ibl U HA3HAYCHHUE PA3JIMYHBIX MOJEICH NaHHBIX; THITBI MHPOPMAIMOHHBIX CHCTEM, CO3/IaBAEMbIX Ha OCHOBE
COBPEMEHHBIX CHCTEM YIIpaBJIeHHs 0a3aMU IaHHBIX; OCHOBHbBIE (DYHKIIMU CUCTEM YIIPaBIeHHs 0a3aMy JaHHBIX; dTaIlbl
MIPOEKTHPOBaHKS 0a3 JaHHBIX;

3.1.2

COBPEMECHHBIC TCHACHI U PA3BUTUA UHCTPYMEHTAJIbHBIX CPEACTB MPOCKTUPOBAHUA 0a3 JAaHHBIX; 0COOCHHOCTH BI)I60pa
METOIOB U CPCACTB IJId CO3AaHUA 6a3 JAHHBIX,

3.1.3

OCHOBHBIE CTIIOCOOBI aHaJIN3a U 00pabOTKH MHPOPMALUH C IPUMEHEHHEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOIOTHH.

3.2

YMeTh:

321

IIPUMEHSTH IPOrPaMMHBIE CPEICTBA /ISl MPOEKTUPOBaHMS 0a3 JaHHbIX; UCIIOJIB30BATh TEXHUUECKHE CPEICTBA Peannu3alui
UH()OPMALMOHHBIX CUCTEM;

3.2.2

BBIOMpATh COBPEMEHHbIE HH()OPMAI[OHHBIE TEXHOJIOTHHU ¥ TIPOTPaMMHBIE CPEICTBA AT IPOSKTUPOBAHNUS 1 TOCTPOCHHS 0a3
JAHHBIX; BBISIBIATH MH(GOPMAMOHHBIE HOTPEOHOCTH U BBISBIATH TPeOOBaHUS K NHOOPMAILIMOHHON CUCTEME;

3.23

OPOBOAUTH BCE 3TAllbl IPOCKTUPOBAHUA 0a3 JaHHBIX C TPUMEHECHUEM COBPEMCHHBIX I/IH(I)OpMaHI/IOHHI)IX TEXHOJIOTUH U
NpOrpaMMHBIX CPEACTB B COOTBETCTBUU C Tp€6OBaHI/IHMI/I TEXHUYCCKOI'O 3a/laHu,

3.3

Baagern:

331

HaBBIKaMU ITPOEKTHPOBAHUS 0a3 TaHHBIX MPH MOMOIIM KOMIIBIOTEPHBIX CPE/ICTB; HABBIKAMHU pabOTHI ¢ CHCTEMaMU
yIIpaBiieHus 0a3 TaHHBIX AJIS peann3anny HHGOPMAIIMOHHBIX CHCTEM;

3.3.2

MIPAaKTHIECKIMHU HAaBBIKAMH OpTaHU3aliy PaOOTHl € NPOrpaMMHBIMHU CPEICTBAMU Ul IPOSKTHPOBAHUS U MTOJEPKKH 0a3
JTAHHBIX;

3.3.3

HaBbIKaMH IPUMECHCHUSA TEXHOJIOTHI 1 WHCTPYMEHTAJIBHBIX CPECACTB MJIA peau3aliun 6a3 JaHHBIX.




4. CTPYKTYPA U COJIEP’)KAHUE JUCIHUIIIMHBI (MOLY.JIs5T)

Kon Bug HanmeHnoBanue pa3nenos u | Cemectp /| Hacos | Kommnerten- | Jlutepatypa | UnTte | Ilpumeuanue
| 3aHsTHA | 3aHATHS TeM Kvbe 10701 DAKT.
Pazgen |Pasnpen 1. Moaean JaHHbIX
1.1 Jlex Mojienu JaHHBIX 4 2 OIIK-7 JI1.1J11.2 0 OIIK-7.1,
JI1.3J12.1J13.1 OIIK-7.2,
J13.2 OIIK-7.3
€)!
1.2 Cp Mojienu JaHHBIX 4 4 OIIK-7 JI1.1J11.2 0 OIIK-7.1,
JI1.3J12.1J13.1 OIIK-7.2,
J13.2 OIIK-7.3
31
1.3 Ok3ameH |[lonroroBka K 3k3aMeHy 4 1 OIIK-7 JI1.1J11.2 0 OIIK-7.1,
JI1.3J12.1J13.1 OIIK-7.2,
J13.2 OIIK-7.3
31
1.4 DK3aMeH 4 1 OIIK-7 JI1.1J11.2 0 OIIK-7.1,
JI1.3J12.1J13.1 OIIK-7.2,
J13.2 OIIK-7.3
31
Paznen |Pa3zpen 2. IlpoekTupoBanue
0a3 JaHHBIX
21 Jlex IIpoekTrpoBanue 6a3 JAHHBIX 4 2 OIIK-7 JI.1J11.2 0 OIIK-7.1,
JI1.3J12.1J13.1 OIIK-7.2,
J13.2 OIIK-7.3
31
2.2 JIa6 [IpakTuky™m 1o 4 8 OIIK-7 JI.1J11.2 0 OIIK-7.1,
MIPOEKTHPOBAHHIO 0a3bl JI1.3J12.1J13.1 OIIK-7.2,
JAHHBIX JI3.2 OIIK-7.3
31
2.3 Cp IIpoekTrpoBanue 6a3 JAHHBIX 4 8 OIIK-7 JI.1J11.2 0 OIIK-7.1,
JI1.3J12.1J13.1 OIIK-7.2,
J13.2 OIIK-7.3
21
2.4 KIT IToaroroska KIIT 4 1 OIIK-7 JI1.1J11.2 0 OIIK-7.1,
JI1.3J12.1J13.1 OIIK-7.2,
J13.2 OIIK-7.3
21
25 KII 3ammTta KIT 4 1 OIIK-7 JI1.1J11.2 0 OIIK-7.1,
JI1.3J12.1J13.1 OIIK-7.2,
J13.2 OIIK-7.3
€]
2.6 Ox3ameH |[ToAroToBKa K 3K3aMEHY 4 1 OIIK-7 JI1.1J11.2 0 OIIK-7.1,
JI1.3J12.1J13.1 OIIK-7.2,
J13.2 OIIK-7.3
31
2.7 Dk3ameH 4 1 OIIK-7 JI1.1J11.2 0 OIIK-7.1,
JI1.3J12.1J13.1 OIIK-7.2,
J13.2 OIIK-7.3
31
Paznen |Pa3pea 3.
IIporpammupoBanue 6a3
JAHHBIX
3.1 Jlex OcHoBbl s13b1Ka SQL 4 2 OIIK-7 JI1.1JI11.2 0 OIIK-7.1,
JI1.3J12.1J13.1 OIIK-7.2,
J13.2 OIIK-7.3
31
3.2 JIab [IpakTuxym mo SQL- 4 16 OIIK-7 JI1.1JI11.2 0 OIIK-7.1,
IIPOrPaMMHUPOBAHUIO JI1.3J12.1J13.1 OIIK-7.2,
J13.2 OIIK-7.3

€]




3.3 Cp IIporpammupoBaHue 6a3 JTaHHBIX OIIK-7 J1.1J11.2 OIIK-7.1,
JI1.3J12.1J13.1 OIIK-7.2,
J13.2 OIIK-7.3
21
3.4 KIT IToxroroska KIT OIIK-7 JI1.1J11.2 OIIK-7.1,
JI1.3J12.1J13.1 OIIK-7.2,
J13.2 OIIK-7.3
21
3.5 KIT Bamura KIT OIIK-7 JI1.1J11.2 OIIK-7.1,
JI1.3J12.1J13.1 OIIK-7.2,
J13.2 OIIK-7.3
21
3.6 Ok3ameH |[loaroroska k sK3aMeHy OIIK-7 JI1.1J11.2 OIIK-7.1,
JI1.3J12.1J13.1 OIIK-7.2,
J13.2 OIIK-7.3
21
3.7 DK3aMeH OIIK-7 JI1.1J11.2 OIIK-7.1,
JI1.3J12.1J13.1 OIIK-7.2,
J13.2 OIIK-7.3
D1
Paznen |Pasmen 4. 3agaum
aIMAHUCTPUPOBAHHUS 0a3
JAHHBIX
41 Jlex 3amauu aAMUHHCTPUPOBaHHS 0a3 OIIK-7 JI1.1J11.2 OIIK-7.1,
JAHHBIX JI1.3J12.1J13.1 OIIK-7.2,
J13.2 OIIK-7.3
21
4.2 Jlex VYpasiieHHE TPAaH3AKIHSIMA U OIIK-7 JI.1J11.2 Jlexrms-
GJI0KUPOBKAMHU JI1.3J12.1J13.1 JHUCKYCCHSL,
J13.2 OIIK-7.1,
21 OIIK-7.2,
OIIK-7.3
4.3 Jlex VYnpapneHne nHAEKCAaMH U OIIK-7 JI1.1 J11.2 Jlekuus-
ONTUMHU3ALNA POLEAYPHBIX JI1.3J12.1J13.1 JUCKYyCCHS,
m1aHoB ucnosHeHns SQL- JI13.2 OIIK-7.1,
3aIpOCoOB D1 OIIK-7.2,
OIIK-7.3
4.4 JIa6 Ananus (hailoBoil CTPYKTYpBHI OIIK-7 J1.1J11.2 case-study
0a3 IMaHHBIX JI1.3J12.1J13.1 (amammu3
JI3.2 KOHKPETHBIX
21 CUTYyaIni,
CHTYAI[HOHHBI
i aHanmus),
OIIK-7.1,
OIIK-7.2,
OIIK-7.3
45 JIa6 AHanu3 anropuTMoB OIIK-7 J1.1J11.2 case-study
pe3epPBUPOBAHMUS ITAMSTH JI1.3J12.1J13.1 (amammu3
JI3.2 KOHKPETHBIX
21 CUTYyaIUH,
CHUTYAI[MOHHBI
W aHanumz),
OIIK-7.1,
OIIK-7.2,
OIIK-7.3
4.6 JIab WccnenoBanne HHICKCHBIX OIIK-7 JI1.1 J11.2 OIIK-7.1,
CTPYKTYpP JTaHHBIX JI1.3J12.1J13.1 OIIK-7.2,
J13.2 OIIK-7.3

€]




4.7 JIab AHanu3 npoueypHbIX IIaHOB 4 OIIK-7 J1.1J11.2 case-study
SQL-3anpocoB JI1.3J12.1J13.1 (ananu3
J13.2 KOHKPETHBIX
) CUTYyaIui,
CHTYaI[HOHHBI
i aHanms),
OIIK-7.1,
OIIK-7.2,
OIIK-7.3
4.8 Cp 3agauy aIMUHUCTPUPOBAHUS 13 OIIK-7 JI1.1J11.2 OIIK-7.1,
0a3 TaHHBIX JI1.3J12.1J13.1 OIIK-7.2,
JI3.2 OIIK-7.3
€
49 KII IToaroroska KII 2 OIIK-7 JI1.1J11.2 OIIK-7.1,
JI1.3J12.1J13.1 OIIK-7.2,
JI3.2 OIIK-7.3
€
4.10 KIT SamuTa KIT 2 OIIK-7 JI1.1J11.2 OIIK-7.1,
JI1.3J12.1J13.1 OIIK-7.2,
JI3.2 OIIK-7.3
31
411 Ok3ameH |[loaroroBka K 9K3aMeHy 2 OIIK-7 JI1.1J11.2 OIIK-7.1,
JI1.3J12.1J13.1 OIIK-7.2,
JI3.2 OIIK-7.3
31
4,12 DK3aMeH 8 OIIK-7 JI1.1J11.2 OIIK-7.1,
JI1.3J12.1J13.1 OIIK-7.2,
JI3.2 OIIK-7.3
31
Paznen |Pa3zpen 5. Undopmanuonnast
0e3omacHOCTb 0a3 JaHHBIX
51 Jlex NudopmanmoHHast 4 OIIK-7 JIT.1JI11.2 OIIK-7.1,
0e30macHOCTb 0a3 JaHHBIX JI1.3J12.1713.1 OIIK-7.2,
JI3.2 OIIK-7.3
31
5.2 JIab TToxcucreMa 3anUThHI 4 OIIK-7 JI1.1J11.2 OIIK-7.1,
uHpopmaimu cepepa bJ{ JI1.3J12.1J13.1 OIIK-7.2,
JI3.2 OIIK-7.3
31
5.3 JIa6 AHanu3 cpesCcTB ypaBIeHHUs 4 OIIK-7 JI.1J11.2 OIIK-7.1,
JOCTYTIOM K JaHHBIM JI1.3J12.1J13.1 OIIK-7.2,
JI3.2 OIIK-7.3
31
5.4 JIa6 HccnenoBanue uepapxuu npas 4 OIIK-7 JI.1J11.2 OIIK-7.1,
JOCTYyTA K TAHHBIM JI1.3J12.1J13.1 OIIK-7.2,
JI3.2 OIIK-7.3
€
5.5 Cp NudopmanmonHast 7 OIIK-7 JI.1J11.2 OIIK-7.1,
0€e30I1aCHOCTh 0a3 JaHHBIX JI1.3J12.1J13.1 OIIK-7.2,
JI3.2 OIIK-7.3
€
5.6 KII IMonroroska KIIT 2 OIIK-7 JI1.1J11.2 OIIK-7.1,
JI1.3J12.1J13.1 OIIK-7.2,
JI3.2 OIIK-7.3
€
5.7 KIT 3ammuta KIT 4 OIIK-7 JI1.1J11.2 OIIK-7.1,
JI1.3J12.1J13.1 OIIK-7.2,
JI3.2 OIIK-7.3
€
58 Ox3amen |[loaroroBka K sK3aMeHY 2 OIIK-7 JI1.1J11.2 OIIK-7.1,
JI1.3J12.1J13.1 OIIK-7.2,
JI3.2 OIIK-7.3

€]




5.9 DK3aMeH 4 4 OIIK-7 JI1.1J11.2 0 OIIK-7.1,
JI1.3J12.1J13.1 OIIK-7.2,
J13.2 OIIK-7.3

€

Paznen |Pa3pen 6. Hepeasiumonnbie
0a3bI JaHHBIX

6.1 JIa6 IMpoekTupoBaHue U pa3padoTka 4 12 OIIK-7 JIL.1J11.2 0 OIIK-7.1,
6a3 nannpix B MongoDB JI1.3J12.1J13.1 OIIK-7.2,
J13.2 OIIK-7.3

31
6.2 Cp HepensinnonHsie 0a3bl JaHHBIX 4 7 OIIK-7 JI.1J11.2 0 OIIK-7.1,
JI1.3J12.1J13.1 OIIK-7.2,
J13.2 OIIK-7.3

21
6.3 KII IMoaroroska KIT 4 1 OIIK-7 JI1.1J11.2 0 OIIK-7.1,
JI1.3J12.1J13.1 OIIK-7.2,
J13.2 OIIK-7.3

21
6.4 KII 3ammuTa KI1 4 5 OIIK-7 JI1.1J11.2 0 OIIK-7.1,
JI1.3J12.1J13.1 OIIK-7.2,
J13.2 OIIK-7.3

31
6.5 Ok3ameH |[loaroroska K sK3aMeHy 4 2 OIIK-7 JI1.1J11.2 0 OIIK-7.1,
JI1.3J12.1J13.1 OIIK-7.2,
JI3.2 OIIK-7.3

31
6.6 DK3aMeH 4 6 OIIK-7 JI1.1J11.2 0 OIIK-7.1,
JI1.3J12.1J13.1 OIIK-7.2,
JI3.2 OIIK-7.3

31

5. OBPA3OBATEJIBHBIE TEXHOJIOT U

O0pazoBaTenbHbIE TEXHOJIOTHH C UCTIONH30BAaHUEM MHTEPAKTUBHBIX METOA0B 00ydeHH s (KPYTJIIbIA CTON (AUCKYCCHs, 1e0aThl),
CEeMHHap - UcclieioBanue, ceMuHap «lIpecc — aHTHIIpecc)», MO3roBol mTypM (OpeHCTOPM, MO3TrOBas aTaka), eJIOBhIE,
MMHTALHMOHHEIE, OTIEpAlliOHHEIE M POJIEBBIE UTPEI, case-study (aHaIH3 KOHKPETHBIX CHTYAIMi, CHTYallMOHHBIH aHaN3), MacTep Kiacc,
JTUIAaKTUYECKUE UTPBI)

O0pazoBaTenbHbIE TEXHOJIOTHH C UCTIONb30BaHUEM aKTHBHBIX METOZOB 00ydeHHS (JeKuus — Oecesia, JIEKIHs — AUCKYCCHS,
MpoOIeMHas JICKIHSL, JIEKLIUA-BU3YJIM3allHsL, JIEKLUS C 3apaHee 3alUIaHUPOBAHHBIMU OIIMOKAMH, JIEKIHS — pecc-KOH(EPEHIIHs,
JIEKIUS ¢ pa300pOM KOHKPETHBIX CUTYALHUH, JISKINA-KOHCYIbTAIHS, 3aHATHS C IPUMEHEHHEM 3aTPYIHSIOMINX YCIOBUH, METOIBI
IPYIIOBOTO PELICHUs] TBOPUYECKHX 3314, METO/] Pa3BUBAOILEIHCS KOOIIEpAIIHH )

TexHONMOTHs TUCTAHIIMOHHOTO 00y4YeHUs (TT0Ty4eHre 00pa30BaTeNbHBIX YCIYT 0e3 MOCEIIeHNsT YHUBEPCUTETA, C IIOMOLIBIO
COBPEMEHHBIX CUCTEM TEJIEKOMMY-HHUKAILUK (3NIEKTPOHHAs nouta, IHTepHeT u ap.))

TpaauuuonHast (penpoyKTUBHAS ) TEXHOJIOTUS (TIPeroaBaTeilb 3HAKOMUT 00Y4YaIOIIUXCS C MOPSIKOM BBIIOJTHEHUS 3aJaHuUs,
HaOJr0/1aeT 3a BHIIIOJHEHUEM U IIPH HEOOXOIUMOCTH KOPPEKTUPYET paboTy 00y4aroInXCs)

TexXHONOTHST KOMITBIOTEPHOTO 00y4YeHUSI(MCIIONb30BaHNE B YISOHOM MPOLIECCe KOMITBIOTEPHBIX TEXHOJIOTHH U MPEIOCTABIIIEMbIX UMHU
BO3MOXHOCTSIX (3JIEKTPOHHBIC OMOIMOTEKH, OHJIAH TECThI, TPAKTUYECKUE 3aJaHUS U T.1.))

6. POHJ1 OHEHOYHBIX CPEJICTB

6.1. KontpoJibHbIe BOIPOCHI U 3aIaHUS

3ananus 1 1abopaTopHbIX paboT

JlabopatopHnas pabora Nol AHanu3 (aidnoBol cTpyKTypbl 0a3 JaHHBIX
W3yuuth (ailyioByro CTpyKTypy 6a3 JaHHBIX

JlabopaTophnas pabora Ne2 AHanu3 aaropuTMOB pe3epBUPOBAHUS TTAMSATH
W3yuuTh anropuTMel pe3epBUPOBaHUS AMSTH

JlaGopatophas pabora Ne3 VccnenoBanne HHACKCHBIX CTPYKTYP JaHHBIX
W3yuuth MHAEKCHBIE CTPYKTYPBHI TaHHBIX

JlaGopatopHas pabora Ned4 AHanu3 npoueaypHbix miaHoB SQL-3ampocos
Wzyuuts nponenypusie miansl SQL-3anpocos




JlaGopatophas padora Ne5 IToncucrema 3amunTsl nHGOpManuu cepeepa b1
W3y4nTh noAcucTeMy 3aiuThl nHpopManuu cepsepa bJ]

JlabopaTopHas pabota Ne6 AHaii3 CPENICTB YIIPABJICHHS JOCTYIIOM K JIAHHBIM
W3yuuth cpencTBa ynpaBieHUs J0CTYIIOM K JaHHBIM

Jla6opaTtopHas padota Ne7 MccnenoBanue uepapxuu Ipas J0CTyIa K JaHHBIM
W3y4ynTh nepapxumio npap 10CTyIa K JaHHBIM

JlabopatopHas pabora Ne8 ITpoektupoBanue u pa3pabotka 6a3 manHeix B MongoDB
M3y4yuTh METOIBI NIPOEKTUPOBAHMSL M pa3paboTKH 0a3 JaHHBIX B MongoDB

6.2. TeMbl NHCbLMEHHBIX paboT

Tembl KypCcOBBIX IPOEKTOB

Pa3paboTka u mporpaMMHasi peanu3anus 0a3bl JAaHHBIX B OJIHOW U3 CIEIYIOUINX o0acTell mpo)eCCHOHATBHON AESTEILHOCTH:
1. Yopasienue paboTamu:

1.1. YopaBnenue npoexTamu;

1.2. UaTepHeT-npoBaiinep;

1.3. Kommerotep-cepBuc;

1.4. Masoe npOMBIIIUIEHHOE MpeANnpHsIThe (110 OTPACsIM - 110 BEIOOpY 00ydaromerocs);
2. Ympasnenue o0pa3oBaHUEM:

2.1. DNeKTpOHHBIN THEBHUK IIKOJIBHHUKA,;

2.2. Pacnipenenenue rofoBoi yueOHOM HArpy3KH mpernojiaBareieii By3a;
2.3. MOHUTOPHHT yCIIEBa€MOCTH CTYIEHTOB;

2.4. lentp npodeccnoHaNbHON MepenoAroTOBKY CIICIIHATICTOB;

2.5. AIMUHHUCTPUPOBaHHE KOMITBIOTEPHBIX KJIACCOB,;

3. ABTOMaTH3MpPOBaHHEIE OMOINOTEYHBIE CICTEMBI:

3.1. AGoHeMeHT myOJIMYHON ONOTMOTEKH;

3.2. AOOHEMEHT YHHUBEPCUTETCKON OUOIHOTEKH;

3.3. YuranbHbIH 3aJ1 NEPUOJMYECKUX M3IaHHIA;

3.4. UnranpHbIH 321 HAyYHO-TEXHIYECKUX W3/IaHUMH;

4. CnopTHBHBIE COPEBHOBAHUSI:

4.1. KomaHHBIE CHOPTUBHBIE COPEBHOBAHUS (BUJ CIIOPTa —II0 BEIOOPY pa3paboTunka);
4.2. lnauBUyabHBIE CIIOPTHBHBIE COPEBHOBAHUS (BH] CIIOpPTa — 10 BEIOOPY pa3paboTUyHKa);
5. 310poBBE, OTABIX, TYPU3M:

5.1. Peructpatypa MoNUKINHUKY;

5.2. BerepunapHas JieueOHUIA;

5.3. ClopTHBHO-0310pOBUTENBHBIH KOMILIEKC;

5.4. 'opHONBIKHBIN KYPOPT;

5.5. Typuctuueckoe areHTCTBO;

6.Tpancmoprt:

6.1. ABTOCAJIOH;

6.2. [Ipokar aBTOMOOHMIICH;

6.3. IIpokar Benocumnenos;

6.4. Arperarop Takcu;

6.5. ABTOBOK3AII,

7. ToproBo-cknajgcKoi yder:

7.1. OnToBBI CKJIa MPOAYKTOB ITUTAHUS;

7.2. YHUBepcalbHbIi HHTEPHET-MarasuH;

7.3. MarasuH 1o npojiaxe KOMIbIOTEPHOIH U OPTTEXHUKH;

7.4. Me0OenbHbIi Mara3uH,

8. O011IeCTBEHHOE TTUTAHHE:

8.1. Pecropan

8.2. JlueTnueckoe muTaHue.

6.3. ®oH/1 OLIECHOYHBIX CPEJICTB

3K3aMCHaHI/IOHHHe BOIIPOCHI

Paznen Nel Mopenu naHHBIX

1.Ilepeuncnute CTPYKTYphl JaHHBIX, JOIMYCTUMbIE B R-Mozaeny;

2.KaxoBbl 6a30BbIe OrpaHUYEHUS IEJTOCTHOCTH R-Monenn?

3.IMosicaure ucnons3oBanue orpanndennit UNIQUE u PRIMARY KEY, HaknangpiBaeMbIX Ha 3HAU€HHS aTpHOYTOB OTHOIICHHUH;
4.Kak MOeT U3MEHUThCS apHOCTh ¥ MOIHOCTb OTHOLIEHUS IIOCIIE IPUMEHEHUs K HEMY OIepaluy IpoeKuu?

5.0mpenenuTe 3aBUCUMOCTH aDHOCTH M MOILHOCTH PE3YJIbTAaTa NEPEMHOKEHHSI OTHOLIEHUH OT COOTBETCTBYIOIUX N1apaMETPOB
OTHOIIEHUI-0NEPaH/IOB;

6.0npeenuTe MOHATHE «CBSI3b» Kak 3neMeHT ER-monenu. Kak kiaaccupuuupyroTes CBA31 MEXKAY CymHOCTSIMUA? B kakux cimydasx

H€H€0006p33H0 HCIIOJIB30BAaTh CBA3U BUIOB «acCcolualus», «arperauus» u ((0606H1€HI/IC>>?




Paznen Ne2 IlpoexTupoBanue 0a3 JaHHBIX

7.0npenenure MOHATUE «cllabasi CYIIHOCThY;

8.0npenenure MOHATHE KKPATHOCTH CBSAZN

9.Matite onpenenenus (yHKINOHAIBHOW U MHOTO3HAYHOM 3aBUCUMOCTEH

10.Chopmynupyiite akcuoOMbl APMCTPOHTa U JOKQ)KUTE HAa MX OCHOBE IPAaBUJIa BbIBOAA ()YHKIMOHAIBHBIX 3aBUCUMOCTEN MEXIY
aTpuOyTaMu OTHOILICHHS

11.Y10 Ha3bIBalOT MUHUMAJILHBIM IIOKPHITHEM U KaKOBBI TpEOOBaHUS K HEMY?

12.Chopmynupyiite Teopemy Xura. UTo rapaHTUPYET OTCYTCTBUE MOTEPH MPH ACKOMITO3UIIMY OTHOIICHUS?

13.I1lpuBenute onpeesneHus U cCOOCTBEHHbIE IPUMEPBI HOPMAJIBHBIX (JOPM OTHOIICHHIH

Paznen Ne3 [IporpamMmupoBanue 6a3 TaHHBIX

14.B gyem pazuuna mexnay oneparopamu DELETE u TRUNCATE?
15.13 kakux moamMHoxecTB coctout SQL?

16.Yro moapazymesaercs nog CYB/]? Kakue cymectBytor Timst CYB/1?
17.Yro noxpazymeBaeTcs noj Tabauuei u nonem B SQL?

18.Uto Takoe coenuaeHms B SQL?

19.B uem paznuua mexy turnom nanaeix CHAR 1 VARCHAR B SQL?
20.Y9t0 Takoe orpanuucHus (Constraints)?

21.Y10 Takoe yHukanbHbIi K104 (Unique key)?

22 Yo takoe BHemHuit kiarou (Foreign key)?

Paznmen Ne4 3amaunm agmMuHUCTpUpOBaHUS 0a3 JaHHBIX

23.Yt0 noapa3ymMeBaeTcs 1oJ1 IIeJIOCTHOCTBIO JaHHBIX?

24.B yem pazHHUIAa MEXKY KIACTEepHU30BAaHHBIM M HEKJIACTEPU30BaHHBIM MHAEeKcamu B SQL?
25.Ilepeuncaute THITbI COCAUHEHHH;

26.Yto BBI mogpazymeBaeTe moja «rpurrepom» B SQL?

27.Kakue onepaTops! 1ocTynHbl B SQL?

28.Yro takoe moazampoc B SQL?

29.Kakue OBIBAIOT THUIIBI [10J13a1IPOCOB?

Paznen NoS MudopmanoHHas 6e301acHOCTh 0a3 TaHHBIX

30.Kakwue u3 coiictB Tpan3zakiuii obecreunBatotcst SQL-uncTpykuusamu BEGIN TRAN, ROLLBACK TRAN u COMMIT?
31.Kakue npo06ieMsl, cBS3aHHbIE ¢ KOHQINKTaMH KOHKYPUPYIOIIUX TPAH3aKIUH, PeIIatoTcs Ha KaXXJOM U3 YEThIPEX YPOBHEH UX
monmupoBanHocTH: READ UNCOMMITTED, READ COMMITTED, REPEATABLE READ u SERIALIZABLE? [IpuBenure
COOTBETCTBYIOIIHE IIPHUMEPHI;

32.JIns uero ucnonb3yercst SQL-unctpykuns SAVE TRAN 1 B KakuX CUTyalusX OHA MOXKET ObITh MTOJIC3HON?

33.IlosicHUTE TOHATHS «PEXKUM OJIOKUPOBAHUS» U «yPOBEHb OJIOKHpOBaHUs». [Iepeuncianure cTaHAapTHBIE PEXKUMBI OJIOKUPOBAHUS
00bekTOB. Kakue 13 HUX U B KaKHX CIydasx 00eCleurBaOT ypoBeHb n3onupoBannoctu tpanzakiuuiit REPEATABLE READ?
34.laiiTe cpaBHUTENILHbIE XapaKTEPUCTUKHU, HA30BUTE IPEUMYILECTBA U HEIOCTATKU JBYX PEXKUMOB IPOBEPKHU IIOJIMHHOCTH
noJib3oBareneil: ayrenrudukanus Windows u ayrentuduxanus SQL-Server;

35.UneHcTBO B KAKUX CEPBEPHBIX POJISIX NTO3BOJISET IOJIL30BATENIO CO3/aBaTh, YAAIATh U MOAU(UINPOBATH YUETHBIE 3aIIUCH
0JIb30BaTEIICH?

36.BbInosHeHNEe KaKuX ONepaluii pa3pelieHo YieHaM cepBepHo pou public?

37.Ilepeurcnure OCHOBHBIC OOBEKTHI M CYOBEKTHI JOCTYIA YpoBHs B/I;

38.Kakue nosp30BaTen aBTOMaTHYECKH co3atoTes npu co3aanuu bJ1? KakuMu npaBamu 061a1atoT 3T MOJIb30BaTENN?
39.MoseT 1 mob30BaTeNb 0a3bl JaHHBIX OJHOBPEMEHHO OBITh WICHOM HECKOJBKHX poJteil 0a3bl JaHHBIX?

40.Mo>xeT 11 MOJIb30BaTENbCKast poJib 0a3bl JaHHBIX OBITH WICHOM (MKCUPOBAHHON POJIM MM APYTOH MOJIL30BATENLCKON ponn?

Paznen Ne6 HepensimonHble 0a3bl JaHHBIX
41. HepensmpioHHbIe 6235l JAHHBIX
42. Ocobennoctu nocrpoenus 6a3 nanusix MongoDB

6.4. IlepeyeHb BUIOB OLIEHOYHBIX CPEACTB

3ananus 1 1a00paTopHBIX padoT.
OTueTsl N0 1a00PaTOPHBIM PaboTaM.
TeMbl KypCOBBIX IIPOEKTOB.

OTueT o KypcoBOMY IPOEKTY.
OK3aMeHalMOHHbIE BOIIPOCHL

7. YHEBHO-METOJNUYECKOE H THOOPMAIIMOHHOE OBECHHEYEHUE JUCHUIIIMHBI (MOAY JISI)

7.1. PexoMeHnayeMas Jutepatypa

7.1.1. OcHoBHas JqUTepaTypa

ABTODHI, | 3ariaBue |I/I3£[aTeJ'IBCTBO, rox| Komn-Bo | On. agpec




ABTOpBHI, 3arnaBue W3patenscTBo, ron| Kon-Bo 3. agpec
JI1. bassl 1aHHBIX B CraBpomois: 1 http://biblioclub.ru/index.php?
1 BBICOKOIIPOM3BOIUTEBHBIX Cesepo- page=book&id=466799
MHPOPMAIMOHHBIX cUcTeMax: yueOHoe |KaBkasckuit
nocobue DenepanbHblil
YHUBEPCHUTET
(CK®DY), 2016
JI1. |JTasunikac E.  |Ba3sl maHHBIX U CHCTEMBI yripaBienns  |Munck: PUIIO, 1 http://biblioclub.ru/index.php?
2 |A., 0azaMu JaHHBIX: yyeOHOE mocobue 2016 page=book&id=463305
3aryMEHHUKOB
all. H,
I'unesckuii I1.
I.
JI1. |Kapmopa T. C. |Ba3bl aHHBIX: MOJIENH, Pa3pabOTKa, Mockaa: 1 http://biblioclub.ru/index.php?
3 peanuzarms: yaebHoe mocobue HannoHanpHbIH page=book&id=429003
OTKpBITHIH
YHuBepcurer
«HTYUT», 2016
7.1.2. JlonoaHuTeIbHAS IUTEPATYpPa
ABTODHI, 3arnaBue UznarensctBo, Toa| Komx-Bo D1. agpec
JI2. |’KykoB P. A.  |Ba3sl manHbIX: yueOHO-MeToqMueckoe |MockBa|bepiuH: 1 http://biblioclub.ru/index.php?
1 moco6we mo aucuuiuInae «bas3pl Jupexr-Menna, page=book&id=566814
JAHHBIX» JIJIsl HAaTnpaBieHus moarorosku (2019
38.03.05 «busHec- uHpopMaTHKA»
(bakanaBpuart): yueOHO- METOTUUECKOE
nocobue
7.1.3. MeTonnueckue pa3zpabdoTku
ABTODHI, 3arnaBue UznarensctBo, Ton| Koma-Bo D1. agpec
JI3. |Cunoposa H.  |Ba3sl maHHBIX: TIPAKTHKYM IO Mocksa|bepiuH: 1 http://biblioclub.ru/index.php?
1 |1 MPOSKTUPOBAHUIO PEISIHOHHBIX 0a3 | [upexr-Menna, page=book&id=575080
JAHHBIX: yueOHOe mocodue 2020
JI3. |Cunoposa H.  |Mudopmarmontoe obecneuenne n 6a3pi| Mocka|bepum: 1 http://biblioclub.ru/index.php?
2 |II., UcaeBal. |maHHBIX: IPAKTUKYM 10 Auciuiuinae | dupexr-Menua, page=book&id=500238
H., Cunopos |«1udopmanronnoe odecrieuenue, 6a3p1{2019
10. 0. JaHHBIX»: yueOHOe nmocobue
7.2. IlepeyeHb pecypcoB HHPOPMALMOHHO-Te1eKOMMYHHKALUOHHOI ceTn ""MHTepHeT"
D1  |ba3bl JaHHBIX [DNEKTPOHHBIH pecypc]. — Pexum https://openedu.ru/course/spbu/DTBS/
nocryna: https://openedu.ru/course/spbu/DTBS/. —
Hara mocryma: 24.04.2021.
7.3.1 Ilepedyenb mporpaMMHOro odecrnedeHust
7.3.1.1|Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 license No Level
7.3.1.2|Adobe Reader
7.3.1.3|MySQL Community Edition
7.3.1.4|PostGRESQL
7.3.1.5|StarUML
7.3.1.6|Microsoft Windows (Win Pro 10)+
7.3.1.7|SQLite
7.3.2 Tlepeyenb NHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM
7.3.2.1|V3natenbctBo "JlaHb" 3JE€KTPOHHO-OMOIMOTEYHAs cUCTEMa
7.3.2.2|«YHuBepcuTeTcKas ononnoreka onliney
7.3.2.3|OnexTpoHHBIH Katanor 6ubmuoTeku bpl'yY
7.3.2.4|Onexrponnas 6ubnuotexa bpI'yY
7.3.2.5|ndpopmarnmonnas cucrema "ExgnHoe okHO nocTyna k 00pa3oBaTeIbHBIM pecypcam”

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCITUITJIMHBI (MOY JIST)




3125 Jucnneitnslii kiacc YueOnas mebenb

Kowmrurexr cepBepHOro 060py10BaHuUs ISl TOCTPOCHUSI TEXHUIECKOH apXUTEKTYPHI
KOMIUIEKCA TEpMHUHAJIBHBIX PEIICHUH B COCTaBE TEPMUHAIBHOTO CepBEPa, TPMHUHATIBHBIX
pabounx mect u iepudepun B coctaBe: TepMuHaTIbHBII cepep Dell PowerEdge
RX740XD, mouutop Samsung SM493 19°°, 15 tonkux knuenro SmartClient Mini PC
(Intel CPU J1900 1.99GHzx4, 4GB), monutop Forgame Liquid Crystal Dispay MK27FC
27’ 1800R 1920x1080 144 Hz, Bebramepa Logitech C920 PRO), M®VY Canon i-Sensys MF
421dw, nocka nHTEpaKTUBHAs ceHcopHas Smart Board SB480.

3125 JlucruteitHbIi Kitacc VYuebHas mebenb

KoMmieKT cepBepHOro 000pyI0BaHUS I IIOCTPOCHHS TEXHHYECKOH apXUTEKTYpbI
KOMIUIEKCA TEpMHHAJIBHBIX PEIICHUH B COCTaBe TEPMUHAIBHOTO CepBepa, TePMHHAIBHBIX
pabounx MecT u mepudepun B cocTaBe: TepMHHAIBHEI cepep Dell PowerEdge
RX740XD, morutop Samsung SM493 19°°, 15 tonkux kimueHToB SmartClient Mini PC
(Intel CPU J1900 1.99GHzx4, 4GB), monurop Forgame Liquid Crystal Dispay MK27FC
27’ 1800R 1920x1080 144 Hz, Bebramepa Logitech C920 PRO), M®VY Canon i-Sensys MF
421dw, nocka nHTEpaKkTUBHAs ceHcopHas Smart Board SB480.

1001 YHUTATBHBIH 3211 Ne3 VYueOHast MeOes.
O6opymnosanue 15- CPU 5000/RAM 2Gb/HDD
(Monutop TFT 19 LG 1953S-SF);npunatep HP LaserJet P3005

1001 YUTAIBHBIN 321 Ne3 VYuebuas mebeb.
O6opymosanue 15- CPU 5000/RAM 2Gb/HDD
(Monutop TFT 19 LG 1953S-SF);npuntep HP LaserJet P3005

3125 JlucruieitHbIN Kitacc YueOnas mebenb

KoMmiekT cepBepHOro 000pya0oBaHus A1 HOCTPOCHHS TEXHHYECKON apXUTEKTYPEI
KOMILIEKCA TEePMHHAJIBHBIX PEIICHUH B COCTaBe TEPMUHAIBHOTO CepBepa, TEPMHHAIBHBIX
pabourx MecT U epudeprur B cOCTaBe: TepMUHABHBINA cepsep Dell PowerEdge
RX740XD, morutop Samsung SM493 19°°, 15 Tonkux knuenToB SmartClient Mini PC
(Intel CPU J1900 1.99GHzx4, 4GB), monutop Forgame Liquid Crystal Dispay MK27FC
27’ 1800R 1920x1080 144 Hz, Bebramepa Logitech C920 PRO), M®VY Canon i-Sensys MF
421dw, nocka MHTEepakTHBHas ceHcopHast Smart Board SB480.

9. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIUXCSA 11O OCBOEHHUIO JUCHUTIIJIMHBI (MOY JIST)

PaGora Ha JeKUHMsX: BeJIeHHEe KOHCIEKTa JEKIMOHHOIO MaTepraa Jlsl yCIEIHOTrO HCTIOIb30BaHMs €T0 PH MOATOTOBKE K dK3aMeHY,
3aKpEIUICHUS ¥ PaCIIMPEHNs TeOPETHUECKUX 3HaHU|. Ilocie mpopaboTKH JIEKIMOHHOTO MaTepHala o0yJalomuics JOIKEH YeTKO
BJIQJICTh CIICIYIOIINMH aCIIeKTaMH 110 KaX IO JIeKLHHU:

- 3HATh TEMY;

- YETKO MPEJCTABIATD IIJIAH JICKLHH;

- YMETb BbIACJIATE OCHOBHOC, I'NTaBHOC,

- YCBOUTH 3HAYCHHE MPHUMEPOB M MILTIOCTPALIMH.

Pabota Ha 1a00PAaTOPHBIX 3aHATHAX HAIIPABJICHA HA 3aKpPEIJICHUE TEOPETUUECKUX 3HAHUH U BEIPAOOTKY HABBIKOB 110 UX
IPaKTUIECKOMY IIPHUMEHEHHUIO.

CamocrositesnbHast paboTa BBITONHSET GyHKIHIO 3aKpEIUIeHHs, TIOBTOPEHMSI H3y4EeHHOTO MaTepuaa. BhIMomHeHIe caMOCTOsTeNbHOI
paboTHI CIOCOOCTBYET YIyOIeHHUIO 3HaHUil 1 Gonee ycrenmHoMy GOpMUPOBAHHIO YMEHUH U HABBIKOB, CBA3aHHBIX C U3YUCHUEM
KOHKPETHBIX TEM.

XapakxTep CaMOCTOSITENbHOM paboThl: Pa3BUTHE CIOCOOHOCTEN CaMOCTOATENBHO PA0OTaTh ¢ MH(pOpPMALUEH, HCTIONb3YS YUeOHYIO U
Hay4HyI0 JuTeparypy. CamocrositenbHas pabota IUCUUIUIMHUPYET 00Y4aloKXCsl, Pa3BUBACT IPOM3BOJILHOE BHUMAHHE U
COBEPILECHCTBYET HABBIKH 1I€1€CO00PA3HOr0 BOCIIPHATHSL.

Paborta Hax KypCcOBBIM IPOEKTOM HaIpaBlIeHA HA OTPAOOTKY HaBBIKOB CAMOCTOSTEILHON PabOTHI IO TEMaTHUKE N3ydaeMOit
JUCLUUIUIMHBI ¢ IPUMEHEHUEM 3HaHUM, II0JIy4EHHBIX B XO/I€ JICKIIMOHHBIX 3aHATUH U 1a00paTOPHBIX PaboT ¢ NPEeJOCTaBICHUEM OTUETA
B YCTaHOBJICHHBIE CPOKH.




