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1 Henu v 3axa4u U3yYeHUs TUCHUILIHHBI (MOIYJIAA)

1.1 llean ocBOeHUS TUCIUILIHHDI

Huctmmuinaa «TexHonorun ynpasiieHust JaHHbBIMA NoSQL» CTaBUT CBO€W LIETbIO JaTh
0a30BbIC 3HAHUS OCHOB AJMHUHUCTPUPOBAHMS COBPEMEHHBIX 0a3 JaHHBIX, TpeOyemble [yis
IUIAHMPOBAHMSL, SKCIuTyaTtaluy 1 HacTpoiiku CYB/I.

1.2 3agauy JUCHUIINHEI

OcHoBHBIC 3aJa4YM JUCHUIIIIUHBI.
L4 I/ISY‘-IGHI/IG OCHOB CCTCBbLIX U MYJIbTH apCHAHBLIX 6a3 JaHHBbIX.

e ll3yuenwe TexHomormu cosmaHus HWHPOpMaMOHHBIX cucteM DDD  (mpoekTmpoBanHue
yIpaBisieMoe NpeAMETHOM o0nacTeio). Pa3BuThe HaBBIKOB CHCTEMHOTO IMMOAXO0Aa K
MH(POPMALIMOHHBIM CUCTEMaM;

e lI3yueHne OCHOB aAMMHUCTPUPOBAHUS COBPEMEHHBIX 0a3 nanHbix Ha mpumepe CYB/I Oracle B
00BeMe, HEOOXOMMOM JIJISl CAMOCTOSITETIFHOM paboThI ¢ Oa3aMH JJaHHBIX.

e 3yyeHne oCHOBHBIX Mojieniel naHHbIX NoSQL.

e l3yueHue npoOaeMaTUKN XPAHWINI] JAHHBIX, IPECTABICHUE O HAIIPABJICHUAX pa3BUTHUs 0a3
JAHHBIX.

1.3 MecTo aucuuminHbl (MOAYJsl) B CTPYKTYpe 00pa3oBaTe/ibHO MPOrpaMmmMbl

Hucuunnuna «TexHonoruu ympasieHuss aaHHsiIMH NoSQL» orHocutTcs k «Yactw,
dbopmupyemMas yaacCTHUKaMH 00pa30BaTeIbHBIX OTHOIIEHU» biioka 1 «/lucturmmmab! (Mo xynm )y
y4eOHOro IJIaHa.

BxonHbIMU 3HAaHUSIMM 11 OCBOEHUS TaHHOM TUCIUIUIMHBI SBJISIOTCS 3HAHUS, YMEHUS U
OTIBIT, HAKOIUICHHBIM CTYICHTaMH B MpOIECCe HM3ydeHUs MUCHUIUIMHBI «DyHIaMeHTaIbHBbIC
JTUCKpETHbIE MoJenn», «OCHOBBI MIPOrPaMMUPOBAHUSY, «AJTOPUTMBI U CTPYKTYPHI JTaHHBIX),
«OOBEKTHO-OpPUEHTHPOBAHHOE MporpaMMHupoBanuey», «O0paboTka manHbix Ha Pythony, «basbl
JTAHHBIX .

1.4 IlepevyeHb MIaHMpPYeMbIX Pe3y/JbTATOB O0yYEeHHUS MO JUCUMILIMHE (MOIYJIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHs 00pa30BaTeIbHOM MPOrpaMMbl

N3yuenne paHHOW ydueOHOW AWCIUIUIMHBI HampaBieHO Ha (OPMHPOBAHHE Y
00yYaromuXxcst CASTYIONUX KOMITETEHIIHIA:

Kopa u conep:xkanmne O0muii HHANKATOP Nnaukarop ypoBHS
KOMIEeTeHI[UH
OIIK-6 OIIK-6.2 YMeeT MpoeKTUpOBaTh U
Criocoben IIpumeHsieT METOJIbI CTPYKTYPHOTO U | pealii30BBIBATh MPOTPaMMHBIE
pa3pabaTsiBaTh 00BEKTHO-OPUECHTHPOBAHHOT O MOJYJIY C UCIIOIB30BAHUEM
aJrOPUTMBI U NIpOrpaMMUpPOBAHUS, CO30AET NPUHIUIIOB CTPYKTYPHOT'O U
KOMIIBIOTEPHBIE MOIYJIbHBIE U MacIITabupyembIe 00BEKTHO-OPHEHTHPOBAHHOTO
MPOrpaMMBl, IPUTOAHBIE | IPOTPAMMBI. nporpammupoBanus. [Ipumensier
JUIA IPAKTUYECKOT O Ha MPaKTUKE TaKUe KOHUEIIIUH,
TIPUMEHEHUS. KaK WHKAIICYJISIVsA, HACJIEIOBAHUE,
nojiumMop¢u3M, adCTpakKIus, a
TaKke MOAyJIbHOCTh. Co3maét




YUTAEMBIH, TECTUPYEMBII U
MacImTabupyeMBbIi KO,
COOTBETCTBYIOLINI COBPEMEHHBIM
CTaHIapTaM pa3paboTKu U
TpeOOBaHUIM K MPAKTUIECCKOMY
npuMeHeHuto. Mcnonb3yet
MHCTPYMEHTBI KOHTPOJISA BEPCUl U
0a30BbIe PAaKTHKH pedakTopuHTra
JUTSI TTO/I/IEPIKaHMSI KauecTBa
IPOrpaMMHOr0 00eCreueHHS.

BD-2

Crocoben  omnpenensirb
TpeboBanus kK Habopam
JNaHHBIX JUIS  PEIICHUS

BD-2.2

Paboraer ¢ JaHHBIMH, B TOM YHCJIE
coOupaeT JaHHbIC U3 Pa3PO3HEHHBIX
WCTOYHHKOB, TIPOBEpSCT JaHHBIC Ha

PazpabateiBacT TpeOoBaHUS IS
HHCTPYMEHTapHs pa3sMeTKH,
OLIEHUBAET KAYECTBO JAHHBIX.

3amaq MAaIIMHHOTO | KOPPEKTHOCTb.

00yd4eHHs]  IPOBOJIUTH

pa3sMeTKy U aHaIW3

HabopoB JaHHBIX

OlIEHMBATD kauecto | BD-2.3 YMeeT TNpUMEHATh HMHCTPYMEHTHI
JAHHBIX obecreunparh | [IPUMEHAET WHCTPYMCHTHI U | MHTETPAIlUU TaHHBIX
HETIPEPBIBHYIO MIPAKTHKH HETIPEPHIBHON WHTETPALUN

UHTETPALHUIO JaHHbIX. nannbix (DataOps).

BD-3 BD-3.2 YmMmeeT co3maBath 0a3bl JaHHBIX B
CriocobeH PazpabatbiBacT,  OTJH@XKMBaeT U | XpaHWIUIIAX Kitou-3naueHnue,
OpPTraHHU30BEIBATh TECTUpPYET TpHKIagHble pemeHus ¢ | Jlokymentnele, KoioHOUHBIE W
XpaHEHUsl TaHHbIX, anementamu WU ¢ mnpumenuwem | ['padoBele. 3HaeT ©u  yMeer

BBIOMpAsI aIeKBaTHBIC

pPa3IMYHBIX TEXHOJOTUH XpaHEeHHS

HCIIOJBb30BaTh OCHOBHBIC KOMaHIBI

TEXHOJIOTHYECKUE HECTPYKTYPHUPOBAHHBIX JaHHBIX, | A1 paboThl C JaHHBIMH B TaKUX
pelIeHusI. OIICHHMBAET Ka4eCTBO. xpanwmmax. Pabotaer Ha ypoBHE
IIPUMCHCHUA HaI/I6OHee N3BCCTHBIX
nonxojoB. Paboraer Ha ypoBHE
MPUMEHEHUs] HauboJiee M3BECTHBIX
TEXHOJOTUM  KaxJoro  Kiacca
XPaHWJIHII,
BD-4 BD-4.1 CriocobeH OpraHU30BbIBaTh
Crioco6eH MpuUMEHSTh OcymiecTBiIIeT BBIOOP TEXHOJOTHH | paclpenelicHHOe XpaHWIUINE |
pa3IMIHBIC MOACIH U 00paboTk  OONBIMUX  JAHHBIX, | MApAUICTLHYI0 00pabOTKy Ha Oasze
(MITH) TEXHONIOTHH MIPUEMIIEMBIX JUTSE CO3/IaHUS | COBPEMEHHHBIX TEXHOJIOTUH
00pabOTKH TaHHBIX. npukiagHo  cuctemMbl WM ¢ | Gonbmux qaHHBIX

3aJaHHBIMHA TpCGOBaHI/I}IMI/I.

BD-5 BD-5.1 BrimonsseT otaensHble GYHKINU B
CrniocoOeH mpuMeHSITh OcymiecTBisieT BBIOOp HAMpaBICHUS | MPOEKTax o CO3/IaHUIO0
TEXHOJIOTUH BCIIOMOTATEIbHBIX TEXHOJIOTUYECKHUX | HHPpacTpyKTypsl B/I.
OpraHu3aluu pemwieHui I ¢dbopmupoBaHUs
uHdppacTpykrypsl BJI. €MHOTO CTeKa paboThl ¢ OOJIBIINMHU

JaHHBIMA UIs peieHus

MIOCTABIICHHOM 3a7a4u.
ML-5 ML-5.1 O60CHOBBIBaET BEIOOD u
CrnocobeH O00CHOBBIBAET CLIOCOOBI ¥ BAPUAHTHI | IPUMEHEHNUE METOJOB IMOBBIILICHHS

paspabatbiBaTh  (MIIH)
HPUMEHSTH METOJIBI

MPUMEHEHUS METOJOB MOBBIIICHUS
YCTOWYNBOCTH, HaJIC)KHOCTH,

YCTOMYMBOCTH U HAACKHOCTHU
Moneiae ¢ y4éroM crnenu(UKu




MOBBILIEHUS OcsomacHoctn  anmroputMoB MO | 3agaum,  BKIIIOYas — aJanTaiuio
YCTOWYUBOCTH, 3aJadax 1n, BKJIIOYAs uX | Mojelei i HCITOJIb30BaHMUC
HaJEKHOCTH, npeoOpa3oBaHHe M aJanTaluio K | MoAXonoB oObsichumoro WU u
0e3omacHOCTH cneuuguKe 3a1a4u. noBepeHHoro  MHM.  YuureiBaet
anroputmMoB MO. PUCKM aTaK ®  METOIBl WX
MIPOTUBOJEHUCTBUSL.

2. CTpyKTYypa U cofepKaHue TUCIHUILIHHBI
2.1 Pacnpeesienne TPyA0EéMKOCTH IMCIUILIMHBI 110 BUJAaM padoT
Obmas Tpy10€MKOCTh JUCIUILIINHBI COCTaBIISAET 2 3a4. el. (72 yaca), uX pacupeesieHue

10 BUJaM padOT MPEICTABIICHO B TaOJIUIIE

CeMecTpbl
Bun yue6Hoii paboTsI Beero (4acel)
4acoB 5
KoHTakTHas pa6oTa, B TOM 4ncie: 52.2 | 52.2
AyIaUTOpHBbIE 3aHITHS (BCET0):
3aHATHSA JIEKIIMOHHOTI'O THIIA 16 16
JlaGopatopHble 3aHATHUS 34 34
3aHATHS CEMUHAPCKOTO THITA (CEMUHAPHI,
MIPAKTUICCKUEC 3aHITHSI)
HNnas koHTaKTHAasA padoTa:
Kontpois camoctositensHoit padotsl (KCP) 2 2
[Tpomesxxyrounas arrectauusi (LKP) 0.2 0.2
CamocTrosiTesibHasi padoTa, B TOM YHCJIE: 19.8 | 19.8
Kypcogas pabora
[IpopaboTka yaeOHOro (TeOpeTHYECKOro) MaTepraia 8 8
BrinonHenne HHINBUAYaIbHBIX 331aHUH (TIOATOTOBKA
COOOTIICHUH, MPE3CHTAIIHIA)
Pedepar
IToaroroBka K TEKyIEMY KOHTPOJIIO 11.8 | 11.8
KoHTpoJs:
[TonroToBka K 3a4eTy
yac. 72 72
B TOM 4YHcJIe
O01mas Tpy10eMKOCTh T 52.2 | 52.2
3a4. e/l 2 2

2.2 CTpyKTYypa QM CHUIINHbBI

Pacnpenenenue BuaoB yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3jieaaM JUCLIUTUIINHBL
Paznensl (TeMbl) AUCHUIUIMHBL, U3y4aeMbIe B 5 ceMecTpe

KosaunyectBo 4yacos

BHea

AUTO

Ne HaumeHnoBaHue pasaesioB (Tem) AyauTopHas )l’)Haﬂ

Bcero pabora

pador
a

JI 3 | JP | CPC
1 2 3 4 5 6 7
1. PaznoBuanocTH Momeneii NoSQL. 2 1 - 1
2. | JokymeHTHBIE 6a3bl JaHHBIX. 6 1 4 1
3. | I'padoBbie 6a3bl naHHBIX. 4 1 2 1




KosmuecTBo yacoB
Buea
AUTO
Ne HaumeHnoBaHue pa3aesioB (Tem) AyauTopHas )l’)Haﬂ
Bcero pabora
padort
a
JI 3 | JP | CPC
1 2 3 4 5 6 7
OcHoBHBIC 3371a4t U (YHKIIMH aIMHHUCTPATOpPA
4. 4 1 2 1
0a3nl JaHHBIX.
5. Apxwurekrypa. CTpyKTypsl Xpanenus. CIIoBapb. 4 1 2 1
6. | Yupasnenue CYB/I. 5 1 2 2
7. | YnpasneHue mojib30BaTEIsSIMHU. 4 1 2 1
8. SQL. Tumb! TaOIUIL ¥ TaHHBIX. 4 1 2 1
9. SQL. Buenraue Tabauisl. MeTagaHHBIC. 4 1 2 1
10. | IInanel ncnoNHEHHS. 4 1 2 1
11. | 3ampocsl B pelAUMOHHBIX 0a3ax TaHHBIX. 4 1 2 1
12. | Pabora ¢ nepapXuuecKuMH CTPYKTypaMHu. 4 1 2 1
13. | OcHoBHbIe 35eMeHTHI s13b1ka PL/SQL. 5 1 2 2
14. | PL/SQL. Tpurrepsl. MyTupyroue TaOauIb!. 3.5 0.5 2 1
15. | Anamutnueckue QyHKIMH. 4.8 1 2 1.8
16. | Okonnbie ¢pyHKunU. TOroBbIE PYHKINH. 4 1 2 1
17. | Murpanus nansbeix. PesepBHoe KOITUpOBaHUE. 3.5 0.5 2 1
HNUTOI'O no pazgesam TUCUUNJIMHBI 69.8 16 34 19.8
KonTpons camoctosrenpHol pabotsl (KCP) 2
[Tpomesxyrounas arrectanus (MKP) 0.2
IloaroToBKa K TEKylIeMy KOHTPOJIIO
O01mas TpyA0eMKOCTb N0 TUCHUIIIHHE 72

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapel, JIP — nabopamopnuie 3ansmus, CPC —
camocmosmenvHas paboma cmyoenma

2.3 Conepxxanue pas3esioB (TeM) M CHUILTHHbBI
2.3.1 3ausaTHA JEeKIIHNOHHOI0 THIIA

0a3nl JaHHBIX.

CooTBeTCTBHE
HaumeHoBaHue
Ne Conep:xanue pasaesia (TeMbl) HHAMKATOPaAM
pasjiea (remb) KOMIIeTeHIUii
1 2 3 4
PaznoBuaHocTH HecrpyxTypuposaumbic u OIIK-6.2; BD-2.2;
1. | moneeit HOJ‘IYCprgTypI/IpOBaHHHe Z[aHHI:IeU. IC\DIAé)— . BD-2.3: BD-3.2; BD-
NoSQL. E?I(;I;e_l:::ﬁHagHOBHHHOCTH mogeneid NoSQL. 4.1: BD-5.1: ML-5.1
JToKyMeHTHBIC JoxymenTHbIe 6a3bl naHHBIX. MongoDB. OIIK-6.2; BD-2.2;
2. BD-2.3; BD-3.2; BD-

4.1; BD-5.1; ML-5.1

I'padoBbie 6a3b1
JTAHHBIX.

I'padyoBbie 6a3wl qaHHBIX. Mojaens rpadoB ¢
MeTKamu U cBoricTBamu. Uto Takoe JSON.
Neo4].A3bik Cypher. Co3nanne W30IupOBaHHBIX
y3no0B. Co3ganue péoep. Croiictpa (ppasza SET).
®paza ynanenus (DELETE). Y nanenne cBoicTB
¥ METOK 13 y310B unu cBszeit (REMOVE).
®pazet FOREACH, OPTIONAL MATCH,
WHERE, ORDER BY, LIMIT, SKIP, CALL.
Orpannuenust (CONSTRAINTS).

OIIK-6.2; BD-2.2;
BD-2.3; BD-3.2; BD-
4.1; BD-5.1; ML-5.1




CooTBeTCcTBHE

HaumenoBaHue
Ne pasnera (rembi) Conep:xanue pasaesia (TeMbl) HHIMKATOpaM
KOMIIETEeHIN i
1 2 3 4
OcHOBHBIE OcHoBHbIE 321241 ¥ (QYHKINUH aIMHUHACTPATOpPA OIIK-6.2; BD-2.2;
3a7a49d U 0a3bl JTaHHBIX. BD-2.3; BD-3.2; BD-
4. | bynkuun 4.1; BD-5.1; ML-5.1
aJMUHHACTPATOPA
0a3nl JaHHBIX.
ApXuUTEKTYypa. Apxwurekrypa. CTpyKTypsl XpaneHus. CIioBapb. OIIK-6.2; BD-2.2;
5 CTpyKTypEI IIpencraBnenus. Cunonumsl. [lapaMeTpel BD-2.3; BD-3.2; BD-
" | XpaHeHwUsL. uHUIManu3anu. CBoOOHOE MECTO. 4.1; BD-5.1; ML-5.1
CroBapsn.
3amyck u ocTaHOB 6a3bl JaHHBIX. biiokupoBaHue OIIK-6.2; BD-2.2;
6 VYnpasnenue U pa30JI0KUPOBAHNE aKKAYHTA. BD-2.3; BD-3.2; BD-
" | CYB/. MHorosepcronHbIe qanHbIe. SCN. 4.1; BD-5.1; ML-5.1
ITonp30BaTeMM, POITH, IPUBIIICTHH, IIPOQIITH. OIIK-6.2; BD-2.2;
7. Ynpasienne BD-2.3; BD-3.2; BD-
MOJTE30BATEISIMHU. 4.1; BD-5.1; ML-5.1
SQL. Tt SQL. Tuns! ganueix. Tabmuis! THna heap. OIIK-6.2; BD-2.2;
] Ta6nﬁu " Bpémennsie Tabauibl. MHAEKCHO- BD-2.3; BD-3.2; BD-
' OpraHu30BaHHbIC TAOIUIBI. CBEACHUS O 4.1; BD-5.1; ML-5.1
JIAHHDIX. TaOJMIIAX U CBSI3aHHBIX C HUIMHU 00bEKTaX.
SQL. Bremme SQL. Buemnmaue Tabmuiel. MetagaHHable. . OIIK-6.2; BD-2.2;
9. | TabmuuL. DBMS METADATA. [Ipencrasnenus (View). BD-2.3; BD-3.2; BD-
MeranaHmbie. 4.1; BD-5.1; ML-5.1
IInans! ncnondenus. ONTHMHU3ALKS 10 OIIK-6.2; BD-2.2;
[nans: ctoumoctd. Komanga EXPLAIN PLAN. BD-2.3; BD-3.2; BD-
10. HCTIOHCHIS Bripaxxenue TABLE. ITaker dbms_xplan. 4.1; BD-5.1; ML-5.1
’ HeBunumeie (invisible) uanexcol. BupTyanbHbie
CTOJIOIIBI.
3ampock! B 3anpocsl. Coequnenus. [lonzanpocsl. Meton OIIK-6.2; BD-2.2;
11. | pemsmmonsmx HHUCXO/JISIILIETO TPOCKTUPOBAHUS. BD-2.3; BD-3.2; BD-
6a3aX JAHHEIX. KoppenmpoBannbie 1 00bIYHBIE TTOI3AITPOCHL. 4.1; BD-5.1; ML-5.1
Pa6ora c Uepapxun. O600mEHHbIE TAOTHYHBIE OIIK-6.2; BD-2.2;
12. | mepapxumueckmvm BeIpaxerns. @paza WITH. Pexypcust. BD-2.3; BD-3.2; BD-
CTPYKTYpaMu. 4.1; BD-5.1; ML-5.1
OCHOBHEIC PL/SQL. Tumns! nanaeix. bioku. Pa3seTBiacHus u OIIK-6.2; BD-2.2;
13. | smementer sspxa | WAKIBL [ponenyps! u pynkiuu. [laketsr. BD-2.3; BD-3.2; BD-
PL/SQL. Kypcopsr. 4.1; BD-5.1; ML-5.1
PL/SQL. PL/SQL. Kypcopsnsiii iukn FOR. Tpurrepsr. OIIK-6.2; BD-2.2;
14 Tpurrepsr. Tpurrepst INSTEAD OF. Mytupytomue BD-2.3; BD-3.2; BD-
" | Myrunpyronme TaOIHILIBL. 4.1; BD-5.1; ML-5.1
TaOJIULBI.
Ananutnyeckue GyHKIUN. AHATUTHICCKUE OIIK-6.2; BD-2.2;
15 Anamurnueckue | ¢ynkuuu. Crpykrypa. Cunrakcuc. @pasbl BD-2.3; BD-3.2; BD-
" | ynxnun. pa30UeHHUs, YIIOPSI0UCHHS, OKHA. 4.1; BD-5.1; ML-5.1




CooTBeTCcTBHE

HaumenoBaHue
Ne Conep:xanue pasaesia (TeMbl) HHAMKATOPaAM
pasnea (Tembl) KOMIIeTEeH N i
1 2 3 4
Amnanutnyeckue pyHkuun. OyHKIUN OIIK-6.2; BD-2.2;
Oxonnble pamxupoBanusi. DyHKIUU MOJICUETa JOJIEH. BD-2.3; BD-3.2; BD-
16. bynKumm. Ksantunu. Oxonnble ¢pyHkmu. MIToroseie 4.1; BD-5.1; ML-5.1
Ig;g;);]fle ¢ynkuuu. ROLLUP. CUBE.
Murparus 1aHHBIX. Pe3epBHOE KOITHPOBAHME. OIIK-6.2; BD-2.2;
Murpars Pexxumet ARCHIVELOG 1 NOARCHIVELOG. BD-2.3; BD-3.2; BD-
Hacoc nannsix Data Pump. PezepsHoe 4.1; BD-5.1; ML-5.1
17. gz::blls);oe KOIKMPOBAHUE U BOCCTAHOBJICHUE TAHHBIX C
KOHI/IIi)OBaHI/Ie. momombio RMAN. Yrunmnra SQL*Loader.

Marepranu3oBanHsle peacTaBieHus. [laker
DBMS SCHEDULER.

2.3.2 3aHsATHSA CEMHUHAPCKOI0 TUIIA
He npegycMmoTrpeHsl.

2.3.3 JIaGopaTopHbIe 3aHATHS

CooTBeTCTBHE
HaumenoBaHue
Ne HauMeHoBaHuUe J1a00PATOPHBIX PadoT HHANKATOPaM
pasnena (Tembl) KOMIIeTEeH N i
1 2 3 4
JoxymeHTHBIE 6a3bl JaHHBIX. 3HAKOMCTBO C OIIK-6.2; BD-2.2;
1. gOKyMeHTHHe MongoDB. BD-2.3; BD-3.2; BD-
A3P1 JAHHBIX. 4.1; BD-5.1; ML-5.1
MongoDB. Co3nanue CTpyKTyp JaHHBIX. OIIK-6.2; BD-2.2;
2. élOKyMeHTHHe BcraBka, ynaneHnve u n3MeHEHUE JaHHBIX. BD-2.3; BD-3.2; BD-
A3 MAHHBIX. 4.1; BD-5.1; ML-5.1
I'pacdoBeie 6a3wl qanHBIX. Mogens rpadoB ¢ OIIK-6.2; BD-2.2;
MeTKaMH | cBoiicTBamu. Uto Takoe JSON. BD-2.3; BD-3.2; BD-
Neo4J.A3bix Cypher. Co3ganue uszonupoBanHbiX | 4.1; BD-5.1; ML-5.1
3nmoB. Coznmanue péoep. Croticta (ppaza SET).
3. I'pagosrre basor épasa yAaneHus (pDELpETE). Vnaneggpllje CBOWCTB
JIAHHBIX. 1 METOK 3 y3710B mwin cBszeil (REMOVE).
®pazst FOREACH, OPTIONAL MATCH,
WHERE, ORDER BY, LIMIT, SKIP, CALL.
Orpaamuenns (CONSTRAINTS).
OcHOBHBIE OcHOBHBIC 32/1a4¥ ¥ (DYHKITUHM aIMUHICTPATOPA OIIK-6.2; BD-2.2;
3aJa4M U 0a3bl JaHHBIX. BD-2.3; BD-3.2; BD-
4. | dynkuuun 4.1; BD-5.1; ML-5.1
aIMUHUCTPATOPA
0a3bl TaHHBIX.
ApxuTexTypa. Apxutektypa. CTpykTypsl xpaHeHus. Cl1oBapk. OIIK-6.2; BD-2.2;
5 CTpyKTypHI IIpencraBnenns. Cuanonnmel. [lapamerpsl BD-2.3; BD-3.2; BD-
" | XpaHeHus. nHunuanu3anuu. CBo00JHOE MECTO. 4.1; BD-5.1; ML-5.1
CrnoBaps.
3amyck u ocTaHOB 6a3bl JaHHBIX. biiokupoBaHue OIIK-6.2; BD-2.2;
6. é’g%azllsneﬂne 1 pa30JIOKUPOBAHUE aKKAYHTA. BD-2.3; BD-3.2; BD-

MHuorosepcuonHble qaHHble. SCN.

4.1; BD-5.1; ML-5.1




CooTBeTCcTBHE
HaumeHoBaHue
Ne HauMeHoBaHuUe J1a00PATOPHBIX PadoT HHAUKATOPaM
pazneiia (TeMbl) .
KOMIIeTEHIIN i
1 2 3 4
[Tonp30BaTenu, posy, NPUBUIETHH, TPODUITH. OIIK-6.2; BD-2.2;
7. | Jrpamiemue BD-2.3; BD-3.2; BD-
) 4.1; BD-5.1; ML-5.1
SQL. T SQL. Tuns! ganueix. Tabmuis! THna heap. OIIK-6.2; BD-2.2;
) Bpémennsie Tabaumbl. MHIEKCHO- BD-2.3; BD-3.2; BD-
8. | Tabmumn n > ’
JIAHHBIX. OpraHu30BaHHbIC TAOIUIBI. CBEACHUS O 4.1; BD-5.1; ML-5.1
TaOIUIaX ¥ CBA3aHHBIX C HUIMH OOBCKTaX.
SQL. Buemruue SQL. Bueuraue Tabmuiipl. MeTaaanHbIe. OIIK-6.2; BD-2.2;
9. | TabauIbL. DBMS METADATA. [Ipencrasnenus (View). BD-2.3; BD-3.2; BD-
MeranaHHeie. 4.1; BD-5.1; ML-5.1
Ilnans! ucnomuenus. ONTUMU3AINS 110 OIIK-6.2; BD-2.2;
[lanss croumoctu. Komanga EXPLAIN PLAN. BD-2.3; BD-3.2; BD-
10. Bripaxxenue TABLE. ITaker dbms_xplan. 4.1; BD-5.1; ML-5.1
HCITOJTHCHHS. Lo
Hesunumsie (invisible) unaexcel. Buptyanbabie
CTOJIOITHI.
3anpochl B 3anpocsl. Coemunenus. [lomzanpocsr. MeTton OIIK-6.2; BD-2.2;
11. | pensiMOHHBIX HUCXOJALIErO MPOEKTUPOBAHUS. BD-2.3; BD-3.2; BD-
0a3ax JaHHBIX. KoppenunpoBaHHbie 1 00BIYHBIC TTO[3IIPOCHL. 4.1; BD-5.1; ML-5.1
Pabora ¢ Uepapxun. O0001mEHHBIEC TA0OTHYHBIC OIIK-6.2; BD-2.2;
12. | nepapxuueckumu | Boipaxenus. ®paza WITH. Pexypcwus. BD-2.3; BD-3.2; BD-
CTPYKTypamu. 4.1; BD-5.1; ML-5.1
OCHOBHBIE PL/SQL. Tuns! nanusix. bnokn. Pazsersnenust u | OIIK-6.2; BD-2.2;
13. | »memeHTHI s3bIka | IUKIBL [Iponenypsr u gyHkimy. [TakeTsr. BD-2.3; BD-3.2; BD-
PL/SQL. Kypcopsr. 4.1; BD-5.1; ML-5.1
PL/SQL. PL/SQL. Kypcopssrii iukn FOR. Tpurrepsr. OIIK-6.2; BD-2.2;
14 Tpurrepsr. Tpurrepst INSTEAD OF. Mytupytomue BD-2.3; BD-3.2; BD-
* | Mytupyrommue TaOJIHIIBL. 4.1; BD-5.1; ML-5.1
TaOJIULBI.
AHanutnyeckue QyHKINU. AHATUTUYCCKUC OIIK-6.2; BD-2.2;
15. AHamuTHIeCKHe ¢ysaknuu. Ctpykrypa. Cuarakcuc. @pa3ssl BD-2.3; BD-3.2; BD-
bynxu. pazOueHus, yIopsSA0UeHUs, OKHA. 4.1; BD-5.1; ML-5.1
OKOHHBIE Anamutndeckre GyHKIuA. OYHKITIH OIIK-6.2; BD-2.2;
16 GbyHKIMN. pamxupoBaHusd. OyHKIUY MOJCYETa JOIEH. BD-2.3; BD-3.2; BD-
" | Utorossie Ksantunu. Oxonnble ¢pyHKmu. MToroseie 4.1; BD-5.1; ML-5.1
(DYHKIHIH. ¢yuakun. ROLLUP. CUBE.
Murpanus gaHHbIX. Pe3epBHOE KonmMpoBaHUE. OIIK-6.2; BD-2.2;
Murparis Pexxumer ARCHIVELOG u NOARCHIVELOG. BD-2.3; BD-3.2; BD-
Hacoc ganasix Data Pump. Pesepsroe 4.1; BD-5.1; ML-5.1
17. gzng:goe KOMUPOBAHUE U BOCCTAHOBIICHUE JIAHHBIX C
p nomoibio RMAN. YTunmura SQL*Loader.
KOITUPOBaHUE.
Marepuanu3oBaHHbIC TIpeacTaBieHus. [laker
DBMS SCHEDULER.

2.3.4 IlpumepHasi TeMaTHKA KyPCOBbIX Pa0doT (IPOEKTOB)

He npengycMmoTpeHsl.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUs JJI1 CAMOCTOSATEIbHOH padoThl
00y4aromuXcH Mo JUCUMIIIMHE (MOTYJII0)

[TepedeHpb yueOHO-METOIUIECKOTO 00ECTICUEHUS TUCITUTTAHBI

No Bung CPC o
110 BBITIOJIHEHUIO CAMOCTOSITENIbHON paOOThI




1 2 3
1 Nzyuenue Mertonuueckue yKazaHUs MO OpPraHU3alld CaMOCTOATEIIbHOMN
TEOPETUYECKOTO pa0oThl cTyneHToB, yrBepkiaeHHble YC®, mportokon Nel ot
Marepuaia 30.06.2025
2 |Pewenue 3anau Meroauueckue ykasaHUs II0 OpPraHU3alUU CaMOCTOATEIBHOU
paboThl CTyIEHTOB, yTBepkaeHHble YC®, mporokon Nel ot
30.06.2025

Y4eOHO-MeTOIMYeCKUe MaTepHalibl JUIsl CaMOCTOSITEIbHONW PabOThl OOYYaroOLIMXCs U3
YHCITa MHBAJIHM/OB U JIMII C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3710poBbst (OB3) mpenocrasisrorest
B popMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM HX 37I0POBbS M BOCHPUATHS HH(OPMAITIH:

JU7st UL ¢ HapyIICHUSIMH 3PEHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA,

— B opme ayamodaiina,

— B mIeyaTHOM opMe Ha si3bike bpaiins.

JUnist U1 ¢ HapyIIEHUsIMH CITyXa:

— B TIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUst UL ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIILHOTO anlapara:

— B I1e4aTHO (opme,

— B (hopMe PIIEKTPOHHOTO JIOKYMEHTA,

— B (popme ayaunodaiina.

JlaHHBII TIepedeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00yJaromuxcs.

3. O0pa3oBare/ibHbIE TEXHOJOTHH
B cootBerctBuu ¢ TpeboBanusmu GI'OC B mporpaMma TUCHMILIMHBI MpelyCMaTpUBAET
UCIIOJIb30BaHNWE B Y4eOHOM TpoIecce CIEAYIOIUX OO0pa3oBaTeIbHble TEXHOJOTHHU: YTEHUE
JEeKIMA C HWCHOJb30BAHUEM MYJIBTUMEAMWHBIX TEXHOJOTH; METOJ] MajblX Tpymm, pa3doop
MPAKTUYECKHX 3a71a4 U KeHCOB.
[Tpu 00yueHNH UCTIONB3YIOTCS CIEAYIOIINE 00pa3oBaTeIbHbIC TEXHOIOTHUH:

— Texuomorus KOMMYHHUKaTUBHOro oOOydeHUss — HampaBlieHa Ha (opMHpOBaHHE
KOMMYHHUKATHBHOW KOMIIETEHTHOCTHU CTYIEHTOB, KOTOpas siBJsieTcsl 6a30BOM, HEOOXOIMMOM AJist
aJanTalyy K COBPEMEHHBIM YCJIOBUSM MEXKYJIbTYPHON KOMMYHUKALIUU.

— Texnomorust pazHoypoBHEBOro (IuddepeHITupPOBaHHOT0) OOyYEeHHsI — Tpearosaraet
OCYIIIECTBJICHUE I103HABATEIbHON NEATEIbHOCTU CTYIEHTOB C YYETOM MX HWHAWBHUIYAIbHBIX
CIOCOOHOCTEH, BO3MOXKHOCTEH M HMHTEPECOB, IMOOIMIPSS WX PEaT30BbIBATH CBOM TBOPUYCCKUN
noreHuuan. Co3aHue M HCIOJIb30BAHME JUArHOCTMUECKHUX TECTOB SIBISIETCS HEOThEMIIEMOM
YacThIO TaHHOM TEXHOJIOTHH.

— TexHomoruss MOAYIBHOTO OOY4YEHHST — TMIpelyCMaTpUBaeT JCJCHHE COAEpIKaHUsS
JTUCITUTUIMHBI HA JIOCTATOYHO aBTOHOMHBIC pa3/iesibl (MOIYIIH ), MHTETPUPOBAHHBIC B OOIIHIA KypC.
— Hudopmannonno-xkommyHukanmuonusie texHonoruu (MKT) - pacmupsitor  pamku

00pa3oBaTeNbHOrO MpOIlecca, MOBBIIIAS €ro MPAKTUYECKYI0 HAMpaBIEHHOCTh, CIOCOOCTBYIOT
UHTCHCU(UKAIIMM CAMOCTOATENBHOM pabOThl ydalMXcsi M IOBBIIICHUIO IO3HABATEIHLHOM
aktuBHOCTH. B pamkax UKT Beiaensitorcst 2 Bujia TEXHOJIOTHIA:

— TexHoyorusi HCIONB30BaHUS KOMIBIOTEPHBIX HPOTpaMM — TO3BOJSET A(PPEKTHBHO
JIOTIOJTHUTD MpoIiecC 00yUYeHHS S3bIKY HA BCEX YPOBHSX.
— VHTepHET-TEXHOJIOTMM — TPEAOCTABISIIOT IIMPOKUE BO3MOKHOCTH JUISL  TIOMCKA

uH(popMaLnu, pa3pabOTKU HayUYHBIX TPOEKTOB, BEICHUS HAyUYHBIX UCCIICJOBAHUA.



— TexHomorus WHAWBHIyaTU3alUd OOYYCHHS — IIOMOTAeT pPEaJTU30BBIBATH JIMYHOCTHO-
OpUEHTUPOBAHHBIM TOAXOJA, YYMUTHIBAS WHIUBUAYAIbHbIE OCOOCHHOCTH U MOTPEeOHOCTH
YUaITIXCA.

— IlpoekTHass TEXHOJOTUA — OpPUEHTUPOBAHA HA MOJEIUPOBAHHUE COLMAILHOTO
B3aMMOJICHCTBUS yYalllUXCsl C IIEJIbI0 pEelIeHMs] 33/Jayd, KOTOopas OIpelessieTcss B paMKax
npo(hecCHOHANLHOM MOATOTOBKHY, BBIACISS Ty WM HHYIO IPEIMETHYIO 00JIaCTh.

— Texunomnorus o0y4eHHS B COTPYAHHYECTBE — pealiu3yeT HJACI0 B3aUMHOTO OO0YyYeHWS,
OCYIIECTBIISIE KaK WHAMBUAYAJIbHYIO, TaK W KOJUIEKTUBHYIO OTBETCTBEHHOCTh 3a pEIlIECHUE
y4eOHBIX 3a7ad.

— UrpoBast TexHOJIOTHS — MO3BOJISIET Pa3BUBATh HABBIKM PACCMOTPEHUS Psiia BOZMOXKHBIX
Croco00B pemieHus npolieM, aKTUBU3UPYSI MBIIIJICHHE CTYJEHTOB M PacKpbIBas JTUYHOCTHBIN
MOTEHIIUAT KaXIOTO YJaIlerocs.

— Texuomorus pa3BUTUS KPUTHYECKOTO MBIIUIEHUS — CHOCOOCTBYET (OPMHUPOBAHUIO
Pa3HOCTOPOHHEN JHMYHOCTH, CIOCOOHON KPUTHYECKHM OTHOCHTbCA K HH(OpMaluH, yMEHHUIO
oTOMpaTh HH()OPMALIHIO JJTsI pEIICHUS TIOCTABJICHHOH 3a1a4u.

— KowmmiekcHoe ucnoab30BaHUE B Y4EOHOM MPOIECCE BCEX BBIIIEHA3BAHHBIX TEXHOJIOTHI
CTUMYJIMPYIOT JINYHOCTHYIO, HMHTEUIEKTYalIbHYI0 aKTUBHOCTb, Pa3BUBAIOT I103HABATEIbHbBIC
MPOIECCHI, CIOCOOCTBYIOT (DOPMHPOBAHMIO KOMIIETEHIIMI, KOTOPBIMU JIOJDKEH 00JaaaTh
OyIyIIHMI CTICTIHAIHCT.

OcHoBHbIE BUIBI THTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI BKIIOYAIOT B ceOsl:

— pabota B MajbIX Ipynnax (KOMaHe) - COBMECTHAs IeATEIbHOCTh CTYIEHTOB B TPYIIIIE MO/
PYKOBOJICTBOM JIHJIEPa, HATPABJICHHAS Ha PEIICHUE 00IIeH 3a/1a4u TyTéM TBOPUYECKOTO CIIOKCHHUS
pe3yNbTaTOB WHIUBUAYaTbHOW pabOThl YIEHOB KOMaHABI C JIEJICHHMEM MOJHOMOYMHA U
OTBETCTBEHHOCTH,

— TPOEKTHas TEXHOJOTHS - UHAUBHUAYalIbHAS WM KOJUIEKTUBHAS ACSITENLHOCTD 110 0TOODY,
pachpeneNieHnIo U CUCTeMaTH3allui MaTepuasa 1o ONpeleleHHON TeMe, B pe3yibTaTe KOTOpOit
COCTaBIISIETCSI IPOCKT;

— aHaJlu3 KOHKPETHBIX CUTyallMi - aHallu3 pealibHbIX MPOOJIEMHBIX CUTYaluil, UMEBILIUX
MECTO B COOTBETCTBYIOIIEH 00JacTH NMPO(ecCHOHATBFHOW AEATEeIbHOCTH, U MOHCK BapHaHTOB
Jy4IIUX PELICHUN;

— Ppa3BUTHE KPUTUYECKOTO MBIIIIEHHS — 00pa3oBaTenbHast e TEIbHOCTh, HallpaBlieHHAs Ha
pPa3BUTHE Y CTYACHTOB pPa3yMHOTr0, pe(pIEKCUBHOTO MBIIIEHHUS, CIIOCOOHOTO BBIIBUHYTh HOBBIE
UJICH U YBUJIETh HOBBIC BOZMOYKHOCTH.

[Tonxon pa3dbopa KOHKPETHBIX 3aJad W CUTyalUd IIMPOKO HCIIONB3YeTCs Kak
nmpernoaaBaTesieM, Tak U CTYJACHTaMH BO BpeMs JICKIUH, TaOOpPATOPHBIX 3aHITHHA W aHaIu3a
pPe3yNbTaTOB CaMOCTOSTENbHONH paboOThl. DTO OOYCIOBIEHO TEM, YTO MpPH HUCCIEIOBAHUU U
pEIIeHUN KaXI0H KOHKPETHOM 3a/1a4i UMEETCs, KaK MPaBUIIO, HECKOJIBKO METO/IOB, a 3TO TpeOyeT
pa3z0opa 1 OLIEHKHU 11eJ0M COBOKYITHOCTH KOHKPETHBIX CUTYAaIlHii.

Tewmbl, 3amaHus ¥ BOMPOCHI UISI CaMOCTOSITENILHON pabOThl MPHU3BAaHBI CHOPMUPOBATH
HaBbIKM TIOMCKa HMH(OpPMALUM, YMEHHS CaMOCTOSTENbHO pPACHIUPATH W YIIIYONATh 3HAHMUS,
MOJTyYEHHBIC B XO/I€ JICKIIMOHHBIX U MPAKTUYECKUX 3aHSITHA.

[Tonxon pa3bopa KOHKPETHBIX CUTYaLUN IIUPOKO UCIIOJIb3YETCS KaK MpernojaBaTesieM, Tak
U CTYACHTAMHU IIPH MPOBEICHUHU aHAIIN3a PE3yIbTATOB CAMOCTOSTEIIHbHON PaOOTEHI.

Jlig Ui ¢ OrpaHWYeHHBIMU BO3MOXHOCTSMHU 370POBbsSI IIPEIyCMOTPEHA OpraHu3alus
KOHCYJIbTALIMM C UCIIOJIb30BAHUEM DJIIEKTPOHHOMU IMOYTHI.

JIig U1 ¢ HapyIIeHUSIMU 3PEHUS:

— B [1I€YaTHON (hopMe YBEIUYECHHBIM HIPUPTOM,

— B popMe IIEKTPOHHOTO TIOKYMEHTA.

JUis U1 ¢ HapYIICHUSIMH CTyXa:

— B TIeYaTHOM (opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

Jlnisg Au1l ¢ HapyIIEHUSIMA OIIOPHO-JIBUTATEILHOTO anmnapara:



— B I1e4aTHO (opme,

— B (hopMe 3JIEKTPOHHOTO JIOKYMEHTA.

JUis nui ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbs IIPEAYCMOTPEHA OpraHu3anus
KOHCYJIbTAIMH C MCIOJIb30BAHUEM DJICKTPOHHOW TIOYTHI.

JIaHHBINA TIepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOydJaronuxcs.

4. OueHoOYHbIE U METOAMYECKHE MATEPHAJIbI
4.1 OueHouyHble cpeAcTBA Ui  TeKylero KOHTPOJISI  YCIIEBAeMOCTH H
MPOMEKYTOYHOM aTTeCTAlMHU

OneHouyHble CpeACTBa MpelHa3HAuYeHbl A KOHTPOJS M OLIEHKH 00pa3oBaTelbHbIX
JOCTHIKEHUH O00ydJalolUXCsi, OCBOMBIIUX MPOTpamMMy Y4eOHON MUCHUIUIMHBI «TeXxHOoIorun
ynpasiieHust JaHHbIMA NoSQL».

OrneHOYHBIE CpPEICTBA BKJIIOYAET KOHTPOJbHBIC MAaTEpHUalbl ISl TIPOBEACHUS TEKYIIEero
KOHTPOJIsA B GopMe TECTOBBIX 3a/laHUi U MPOMEKYTOYHOM aTTecTaluu B popmMe BOIPOCOB K
3ayYeTy.

OneHouyHbIC CpEACTBA [UIsl WHBATUAOB M JUI[ C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH

3JI0pOBBSI BEIOUPAIOTCS C YUETOM MX MHANUBUAYAIBHBIX MCUXO()U3NUECKUX OCOOCHHOCTEH.

— IIpY HEOOXOJMMOCTH UHBATTUIAM U JIUIIAaM C OTPaHUYCHHBIMU BO3MOXHOCTSIMU 3I0POBbSI
MPEIOCTABIISAETCS JOMOJHUTENBHOE BpeMs JUIsl TOATOTOBKH OTBETA HA 3a4eTe;

— IIPU MPOBEICHUH MPOIETYPHI OIICHUBAHUS PE3yJIbTATOB 00YUEHUS MHBAIHIOB U JIUI C
OTPaHUYEHHBIMH BO3MOYKHOCTSMHU 370POBbsI MPEAyCMaTPUBAETCS HCIOIb30BAaHUE TEXHUYECKUX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX HHIWBUIYaTbHBIMA OCOOCHHOCTSMHU;

— IpU HEOOXOAUMOCTH JJIsi 00YHAIOIIUXCS C OTPAHUYEHHBIMH BO3MOKHOCTSMH 370POBbSI
U WHBAJWIOB IIpOlLleypa OILICHUBAHUS PE3YJIbTATOB OOYYEHUS IO JUCIHUILUIMHE MOXKET
IIPOBOAMUTHCS B HECKOJIBKO STAIOB.

[Ipouienypa oleHUBaHUs PE3yabTATOB OOYYCHHS] MHBAIUIOB U JIMI] C OTPAaHUYCHHBIMH
BO3MOXXHOCTSIMU 3JI0POBbSl 10 JUCHHUIUIMHE (MOAYIIO) MpeAyCMaTpHUBaeT IMpeaoCTaBICHUE
uHpopManui B QopMax, aJanTHPOBAHHBIX K OTPAHUYCHHSIM WX 370POBbSI M BOCIPHUSATHUS
nHpopmanuu:

JUJis I ¢ HApYIICHUSIME 3PCHUS:

— B TIeYaTHOM (popMe YBETUICHHBIM MIPUPTOM,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

Jlnia U1 ¢ HapyIISeHUSIMH CIyXa:

— B I1e4aTHOM (opme,

— B popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUJist vI1 ¢ HapyIICHUSIMA ONIOPHO-JIBUTATEILHOTO amnmapara:

— B TIeYaTHOM opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

JlaHHBIN TepedyeHb MOXET ObITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
00yJaromuxcs.

CTpyKTypa OLEHOYHBIX CPEACTB /Il TeKylleil U MPOMeKYyTOYHOM aTTecTaluu

o Kon HanmenoBanue
n/_ KonTpommpyemsie pasienst (TeMbl) KOHTPOIHPYEMO OIICHOYHOTO CPE/ICTBA
I JTUCHUATUTAHBI 1 KOMIIETEHLIIUU Texymuii IIpomexxyTouHas
(mmm ee gacTH) KOHTPOJTb aTTecTalys
PasnoBuaHocTr Mozeneir NoSQL. OIIK-6.2; BD-
1 22:BD-2.3; Jlabopamopnas Bonpoc na
BD-3.2: BD- paboma. saueme 1.




4.1; BD-5.1;

ML-5.1
JlokyMeHTHbIE 0a3bl TaHHBIX. OIIK-6.2; BD-
2.2; BD-2.3;
) BD.3.2: BD- Jlabopamopuas Bonpoc na
41 BD’-S.I; paboma. 3aueme 1.
ML-5.1
I'padoBbie 6a3bl TaHHBIX. OIIK-6.2; BD-
2.2; BD-2.3;
3 BD.3.2: BD. Jlabopamopuas Bonpocwi na
41 B]5-5. I paboma. s3aueme [-2.
ML-5.1
OcHOBHBIE 3371294 U QYHKIUN OIIK-6.2; BD-
aJIMUHUCTpaTopa 0a3bl JaHHBIX. 2.2; BD-2.3;
4 BD.3.2: BD. Jlabopamopuas Bonpoc na
41 BD’-S.I; paboma. 3aueme 3.
ML-5.1
Apxurekrypa. CTpyKTYpbl XpaHEHUS. OIIK-6.2; BD-
CrnoBapb. 2.2; BD-2.3;
5 BD-3.2: BD- Jlabopamopuas Bonpocwi na
41 BD’-S.I; paboma. 3aueme 4-10.
ML-5.1
Vmpasnenue CYB/I. OIIK-6.2; BD-
2.2; BD-2.3; Jlabopamopuas Bonpocwi na
6 BD-3.2; BD- | paboma. Tecm no | zaueme 20, 26,
4.1; BD-5.1; meme, pazoeny. 27.
ML-5.1
YnpaBieHue nonb30BaTeNsIMU. OIIK-6.2; BD-
2.2; BD-2.3;
7 BD.3.2: BD- Jlabopamopuas Bonpoc na
4l BD’-S.I; paboma. 3auyeme 28.
ML-5.1
SQL. Tunsl TaOIUI U JTaHHBIX. OIIK-6.2; BD-
2.2; BD-2.3; Jlabopamopuas Bonpocwvl na
8 BD-3.2; BD- paboma. Tecm no | 3aueme 11, 12,
4.1; BD-5.1; meme, pazoeny. 15, 22, 25.
ML-5.1
SQL. BHemHue TaOIuUIBL. OIIK-6.2; BD-
Meranannsie. 2.2; BD-2.3; Jlabopamopnas Bonpocw na
9 BD-3.2; BD- 3aveme 14, 23,
4.1:BD-5.1; |Padoma. 24.
ML-5.1
Ilnanb! ucrionHEHUS. OIIK-6.2; BD-
2.2; BD-2.3; Jlabopamopuas Bonpoc na
10 BD-3.2; BD- paboma. Tecm no
4.1; BD-5.1; meme, pazoeiny. saseme 13, 39.
ML-5.1
3anpochl B PEISIIMOHHBIX 0a3ax OIIK-6.2; BD-
1 JIAHHBIX. 123[2)’_3}3 ? _1233’_ Jlabopamopuas Bonpocwt na
4l B.D’-S.l; paboma. 3aqueme 16, 17.
ML-5.1
Pabora ¢ uepapxuueckumu OIIK-6.2; BD-
12 CTPYKTYpaMit. éé’_f ? %S’_ Jlabopamopnas Bonpocwer na
41 E]S-S.l; paboma. saueme 18, 21.
ML-5.1
OcHoBHBIE 35IeMeHTHI s13bika PL/SQL. OIIK-6.2; BD- | Jlabopamopuas
13 2.2; BD-2.3; paboma. Tecm no Bonpoc na
BD-3.2; BD- meme, pazoeny. saseme 19, 33-36.




4.1; BD-5.1;
ML-5.1

14

PL/SQL. Tpurrepsr. MyTupyromue

TaOIUIIBI.

OIIK-6.2; BD-
2.2; BD-2.3;
BD-3.2; BD-
4.1; BD-5.1;

ML-5.1

Jlabopamopuas
paboma. Tecm no
meme, pazoeny.

Bonpoc na
3ayeme 37, 38,
40.

15

AHanutrdeckne (yHKITUH.

OIIK-6.2; BD-
2.2; BD-2.3;
BD-3.2; BD-
4.1; BD-5.1;

ML-5.1

Jlabopamopuas
paboma.

Bonpoc na
3ayeme 29, 30.

16

OxoHHble (pyHKIMH. FITOroBbIE

¢$yHKIHH.

OIIK-6.2; BD-
2.2; BD-2.3;
BD-3.2; BD-
4.1;BD-5.1;

ML-5.1

Jlabopamopnas
paboma.

Bonpoc na
3aueme 31, 32.

17

Murpanus nanseix. Pesepsaoe

KOTIMPOBaHUE.

OIIK-6.2; BD-
2.2; BD-2.3;
BD-3.2; BD-

Jlabopamopuas
paboma.

Bonpoc na
3ayeme 41-43.

4.1; BD-5.1;
ML-5.1

COOTBETCTBUE

Ioka3aTeu, KPpUTEPHHU U LIKAJIA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEHIUI

IoOporoBoMy  YpOBHIO OCBOCHUA KOMHCTCHL[I/Iﬁ IMJIaHUPYCMbIM

pe3yabTaTtaM 00y4YeHUS U KPUTEPHUSIM UX OLICHUBAHUS (OIICHKA: 3a4TEHO):

OIIK-6

OIIK-6.2

BD-2

BD-2.2

Cnocoben paspadbamuieams an20pummsl U KOMNbIOMEPHbIE NPOZPAMMDL,
npuzooHsvle 0711 NPAKMUYECKO20 RPUMEHEHUA

Ilpumenaem memoovt cmpyKmypHo2o u 00beKmHOo-0pUeHmupo8aHHo20
RPOZPAMMUPOSAHUA, CO30Aem MOOYIbHbIE U MACUImadupyemole nPOZPaAMMbl
[ToHMMaeT MPUHLUIBI CTPYKTYPHOTO U 00BbEKTHO-OPUEHTHPOBAHHOTO MOIXO0/I0B K
porpaMMUpoBaHuio. B koHTekcTe paboThl ¢ 0a3aMu JaHHBIX YMEET
MPOEKTUPOBATH U PEaIn30BbIBaTh MOAYNIbHBIE CKpUNTHI HA PL/SQL (mpoueaypsi,
(yHKIHMH, TAKETHI, TPUTTEPHI U T.J.), @ TaKkKe 3anpockl Ha Cypher ¢ cobmoaeHnemM
JIOTHYECKON CTPYKTYpPbI M YUTAEMOCTH KoJa. JIeMOHCTpUPYET YMEHHE BIJIEIATh
MOBTOPSIOLIYIOCS JIOTUKY B OTJEJIbHBIE pOrpaMMHbIe eAMHULIBI. Kont
COOTBETCTBYET TPEOOBAHUAM K MPAKTHICCKOMY MTPUMEHEHHUIO (BBIOTHACTCS O€3
OIMOOK, pelIaeT MOCTaBICHHYIO YUeOHYI0 3a/1a4y).

Cnocooen onpeoenams mpedo6anus K HAOOPAM OAHHBIX 01 peuleHus 3a0ay
MAUWIUHHO20 00YUeHUA NPOBOOUMb PAZMEMKY U AHAIU3 HADOPOE OAHHBIX
OUEHUBAMb KAYECHE0 OAHHBIX 00eCneyu8ams HERPEPLIGHYI0 UHMeZPAYUI0
OaHHbIX

Pabomaem c oannvimu, 8 mom uucie cooupaem OanHvle U3 pa3po3HeHHbIX
UCMOYHUKO8, NPOGEPsem OAHHble HA KOPPEKMHOCHb

[TornMaeT 0COOEHHOCTH HECTPYKTYPHUPOBAHHBIX M MOTYCTPYKTYPUPOBAHHBIX
TaHHBIX. YMeeT 3arpy’kaTh JaHHbIE U3 BHEIIHUX UCTOYHUKOB (HaIIpUMeEp, C
nomortipio yrunuTsel SQL*Loader, unu ummopra JSON B MongoDB/Neo4j).
[IpoBepsieT naHHbIE HA COOTBETCTBUE 0XKHIAEMOI cXeMe WK TUIY (Harpumep,
HaIH4Yue 00s3aTeIbHBIX MOJIeH, KOPPEKTHOCTH JopMaTa JaThl WK Yuciia). Moxer
BBISIBUTH U 3a()MKCUPOBATh OUEBH/IHbIE aHOMAJIUU (OTCYTCTBYIOLINE 3HAUCHHUS,
NyOIHUKaThl, HECOOTBETCTBHE TUTIOB). BEIMOMHSIET 0a30BYIO OYUCTKY U
npeoOpa3oBaHKe TaHHBIX B paMKaX JJa0OpaTOPHBIX padoT.



BD-2.3  Ilpumenaem uncmpymenmasl u npAKMUKU HENPEPLIGHON UHMeZPauuUu OAHHBIX
(DataOps)
3HaKOM ¢ OCHOBHBIMU KoHIIenIusiMu DataOps v mOHUMAET poJib aBTOMATU3AIMHU B
KU3HEHHOM LIMKJIEe JAHHBIX. Y MEET UCIO0JIb30BaTh 0a30BbI€ HHCTPYMEHTHI
aBTOMaTHU3alMU U yrpaBieHus naHnubiMu B CYB/L:
— HACTPaMBaEeT MaTEPUAIN30BAHHBIE PEACTABICHUS JUIsl KAIIMPOBAHUS
pe3yIAbTaTOB 3aMPOCOB;
— npumensier DBMS SCHEDULER miist 3amycka peryisipHbIX 3a71a4 (Harnpumep,
PE3epBHOTO KOMMPOBAHMSI WJIU 3arpy3KH JIAHHBIX );
— ucnoisp3yet Data Pump ayig Murpanuum JaHHbeIX MEXAY CXEMaMU.
JleMOHCTpHUpYET TOHUMAaHKUE TOTO, KaK 3TH HHCTPYMEHTHI CIIOCOOCTBYIOT
MOAJICPKAHUIO AKTYAJIbHOCTH U LEJIOCTHOCTH JaHHBIX.

BD-3 Cnocoben opzanu3osvieams XpaHeHus 0AHHbBIX, 8b10UPan adeKeammuvle
mexHo102u4ecKue peuieHus

BD-3.2  Pazpadoamwvigaem, omaaxcueaem u mecmupyem npuKiaonvle peuieHus ¢
nemenmamu MU ¢ npumenuem pa3iuyHplx mexHo102uii XpaHeHus
HeCmpyKmypupoeanHHvlX OAHHbBIX, OUEHUBAEM KAYeCMmE0
YMeeT co3aBaTh M HACTpanBaTh 0a3bl JAHHBIX B JOKYMEHTO-OPUEHTUPOBAHHON U
rpadosoit CYB/]. BeimosHsIeT OCHOBHBIE ONepalliy: BCTaBKa, OOHOBJICHHE,
ylaJieHHue, MMOUCK C UCIIOJIb30BAHUEM COOTBETCTBYIOIIUX SI3bIKOB 3aIIPOCOB.
[Tonumaer pa3nuuus MeX1y MOJIEISIMU JaHHBIX U MOKET 000CHOBATh BHIOOD
OJIHOM U3 HUX JJIsl TUIIOBOM 3aJauu. Peann3yeT ciueHapum, COOTBETCTBYIOLINE
3a/1a4aM, ¥ IPOBEPSET UX KOPPEKTHOCT.

BD-4 Cnocoben npumenams paziudunvie mooenu u (Uaiu) mexnoao2uu oopadomku
OaHHbBIX

BD-4.1 Ocywiecmenaem evl60p mexnono2uii 00padomku 60abUIUX OAHHDIX,
npuemaemsix 0114 co30anusn npuxkiaonou cucmemsl HH c 3a0annvimu
mpebdoeanuamu
[Tonnmaer 3nauenne CAP-Teopemsl u e€ Biusiaue Ha Beioop CYBJI. MoxkeT
COTIOCTaBUTh XapaKTEPUCTUKU HATPY3KHU (HArpy3Ka Ha 4TeHHE/3aIuCh,
TpeOOBaHUS K COTJIACOBAHHOCTH, MAaCIITAOMPYEMOCTh) C OCOOCHHOCTSIMH
penaunoHHbIX 1 NoSQL-pemennii. YMeeT NpuMeHsATh Kak peNIILUOHHbIE, TAK U
NoSQL Moaenu maHHBIX IJIs PEIICHHS 3a71a4, 0OBICHSS, TOYeMY BRIOpaHa Ta WU
WHast MOJIEJIb. 3HAET OCHOBHBIE CLIEHAPUHU MTPUMEHEHHUS KaXKI0T0 TUIA XPAHUIIULL.

BD-5 Cnocoben npumenams mexuonozuu opzanuzayuu ungpacmpykmypor b/

BD-5.1 Ocywiecmensaem 6b100p HANPABIAEHUA 8CHOMOZAMENbHBIX MEXHO02UYECKUX
peuwtenuil 011 opmuposanun eOuHo20 cnmeka padbomol ¢ 601bUUMU OAHHBIMU
0N peuieHus noCmaes1eHHoll 3a0auu
3Haet apxutektypHsble aneMeHTsl CYB/l (Hanmpumep, Npouecchl, CTPYKTYpbl
XpaHeHus, MapaMeTpbl HHUIMATU3aluH, POJIb CII0Baps IaHHBIX U T.I.). YMeeT
YIPaBIATh MOIB30BATEIISIMH, POJISIMH, IPUBUIIETUSAMU U ipodruisimu. [Tornmaet
Ha3HaYeHNE MEXaHU3MOB PE3EPBHOTO KOMUPOBAHUS U PEKUMOB apXUBUPOBAHMUS.

ML-5 Cnocoben pazpadamoieams u (uiu) RPUMEHAMb MEMOObl NOBLIUIEHUA
ycmouyugocmu, HaodexicHocmu, dezonacnocmu anzopummos MO

ML-5.1  Ob6ocnoevieaem cnocodvl u eapuanmovt NPUMEHEHUA MEMO008 NOBLIUEHUA
ycmouyugocmu, HaoexicHocmu, oezonacnocmu ancopummos MO 3aoauax HUHU,
6KII04asA ux npeodpazoeanue u adanmayuro K cneyuguke 3aoauu



HOHI/IMaeT, YTO KA4E€CTBO U HAACKHOCTH aJIFOpI/ITMOB MAIInHHOTO O6y‘-I€HI/I$I
HaIpsIMYIO 3aBUCAT OT Ka4eCTBA BXOJHBIX JTAHHBIX. B KOHTEKCTE MUCIUILIMHBI
yMmeeT obecriednBaTh 6a30BYIO 3aIIUTy M YCTOHYMBOCTD JAaHHBIX Ha YPOBHE
CYB/:

— IPUMEHSAET MEXaHU3MBbI IIPUBUJIETHNA U POJICH Ul OTPAHUYEHHUS TOCTYIIA;

— HMCIOJIb3YeT TPAaH3aKIIMOHHOCTh 1 MHOTOBEPCHOHHOCTD ISl 00eCTIeYeHUS
COIJIaCOBAHHOCTH AAHHBIX,

— YMe€eT MPOBEPATH JaHHBIC HA KOPPEKTHOCTH U TIOJHOTY TMEPe] HCTI0Ib30BaHUEM
B AHAJIUTHUKC.

MoskeT 000CHOBaTh, KaKk 3TH MEPHI BIUSIOT Ha HAJCKHOCTh mocienyronmx ML-
MPOLIECCOB.

TunoBbie KOHTPOJIbHBbIE 3aJaHUSI WJIN HHbIE MATePHAJIbl, HE00X0AUMbIe 1JI5l OLleHKH
3HAHWH, YMEHHUIl, HABBIKOB W (MJM) ONbITA JAeATEIbHOCTH, XaPAKTEPH3YIOIIHMX JTaNbI
¢dopmMupoBaHus KOMIIETEHUMH B Npolecce 0CBOEHHUsI 00Pa30BaTeJIbHOM MPOrPpaMMBbI

IIpumepsi TectoB aass MOODLE
Samaua 11.

Bapuant 1 3agaun 11. Kakue KOHCTpYKITMU UCTIONIB3YyeT MpoleaypHbli 361k PL/SQL u
KaK OHU YCTPOEHBI?

+OTBeT 1. ucmonp3yeT aHOHUMHBIE OJIOKH, COCTOSIIITNE M3 HE 00s3aTeIbHON CEKITMU
o0bsBienuii (HaunHaetcst cnioBoM DECLARE), ucnonusiemoit cexiinut BEGIN ... END u He
00s13aTeNbHON CEeKIIUU UCKITIOUYUTENIBHBIX CUTYaIui

OtgeT 2. B TeNie aHOHUMHOTO OJIOKA, MPOTETYPHI U (DYHKITUU MOXKHO HCIIOIB30BaTh U
o6prynyro 1t SQL dhopmy 3anmpocoB, BeIIAOIIYO pe3ynbrarel Ha 9kpaH, 1 SELECT ...INTO ...

OtBer 3. UCTOIB3YET Pa3BETBICHUS, 3alIUCHIBAEMBIE C IOMOIIIbIO KITt0UeBbIX cloB IF,
THEN, ELSEIF u END

+OT1BeT 4. UCNONB3YeT XPaHUMBIE MPOLETYPHI U (YHKIIHH, CO3aBaeMble HHCTPYKITHEH
CREATE [OR REPLACE] u conepxamue crienudukaiyio 1 Tejo, KOTopoe 3a1aéTcs
QHOHUMHBIM OJIOKOM

Bapuant 2 3agaun 11. Kakue KOHCTpYKIIMK UCTIONB3YET MpoueaypHblit 361k PL/SQL 1
KaK OHU YCTPOEHBI?

OtBer 1. aHOHUMHBIH OJIOK MOXKET cOZlepKaTh OObSBICHUE IEPEMEHHBIX M KOHCTAHT B
10001 cBoeil yactu

OtBer 2. B Te€Jie aHOHUMHOTO 0JI0Ka, MPOLEAYPHl U (PYHKIIMU MOXKHO HCTIOJIb30BaTh
uHCTpyKIuu SQL oTHOCAmMECs K moabsa3biky DDL

+Ot1Ber 3. ucnomnp3yerca ocHoBHas1 cTpykrypa nukiaa LOOP ... END LOOP ¢ Beixogom
13 Tena nukiia ¢ noMoupio kKoHCTpykuuu “EXIT merka WHEN ...”

+OT1BeT 4. XpaHUMbIE PYHKIIUH OTIIMYAIOTCS OT XPAaHUMBIX MPOLEAYpP TEM, YTO (PYHKIHH
00s13aTeIbHO BO3BPAIIAIOT 3HAYCHHE, M TIOTOMY B UX CHELM(PUKALNU 003aTEIbHO COAEPKUTCA
¢paza “RETURN na3zBanue Tuma;”, a B TeJIe MO KpalHell Mepe OuH pa3 couepkuTcs (pasza
"RETURN ums_nepemennoit” i "RETURN Beipaxenue”

Bapuant 3 3agaun 11. Kakue KOHCTPYKITMU UCIIONIB3YyeT TpoleaypHbli 361k PL/SQL u
KaK OHU YCTPOEHBI?

+OT1BeT 1. aHOHUMHBIH OJIOK B CEKITUU OOBSBICHUN MOXKET COZIEP)KAaTh OOBSBICHHUE
KOHCTaHT B BUJIC
ums_niepemeHHoi ums_tuna CONSTANT := BeipakeHue



+OT1BeT 2. B TeJIe aHOHUMHBIX OJIOKOB, MPOLEAYP U (PYHKIIUI MOXKHO MCTIOIH30BATh
unctpykiuu INSERT, UPDATE u DELETE, HO Henb3s ucnoib3oBaTh MHCTpYKIMKU DDL

+Ot1BeT 3. B TeJIe aHOHUMHBIX OJIOKOB, MPOLEAYP U (PYHKIIUI MOXKHO MCTIOIH30BATh
IIUKJIBI B (hopmare
FOR cuérunk_numkina IN Hauano..xonen LOOP .... END LOOP

OtgeT 4. XpaHuMble TpOLEAYpPbl U PYHKIUN CTPOSTCS HA OCHOBE aHOHUMHOTO 0JI0Ka,
KOTOpHI 00s13arenbHO HaunHaeTcs cmoBoM DECLARE

3amaua 12.

Bapuant 1 3agaun 12. Kakue 00beKTHbBIE TUIIBI IPUMEHSIOTCA B 00bEKTHO-PEISIIMOHHON
MOJIENIN, KaK OHU YCTPOEHBI U UCIIOIB3YIOTCS?

+Ot1Ber 1. ncnonp3yercs cChUIOYHBIN TUIT JAHHBIX, IPEACTABIIAIOIINN yKa3aTelb
3aJJal0UINil OTHOLICHUS MEXKIY 00beKTaMHU

+OtBert 2. unpopMarus 00 00bEKTHOM THIIE MOKET OBITh MOJydeHa KOMaHIO0N
DESCRIBE u u3 npencrasnenus cnoBaps USER TYPE ANNRS

+OtBet 3. o0bexTHbIe TuMbI coznatorcs nHeTpykuueir CREATE [OR REPLACE] TYPE,
m3menstores nHerpykuuert ALTER TYPE u ynanstorcest unctpykuueit DROP TYPE

OtBeT 4. OOBEKTHBIN THIT HE MOXKET COJIEPKATh METOJIOB

Bapuant 2 3agaun 12. Kakue 00beKTHBIE TUIIBI IPUMEHSIOTCSA B 00bEKTHO-PEISIIMOHHON
MOJIETIH, KaK OHM YCTPOEHBI U HCIIOIb3YIOTCS?

+OT1BeT 1. HCHOIB3YIOTCS YETHIPE OCHOBHBIX PA3HOBHIHOCTU OOBEKTHBIX THUIIOB:
IPOCTBIE, COCTABHBIE, CCHUIOUHBIE M KOJUIEKIIUN

Otser 2. unctpykuuss ALTER TYPE moxeT noJHOCTbIO U3MEHUTH Tall

OtBer 3. 3aBUCUMOCTH THUIIOB CO3/1AI0TCS 3a CYET HACIEIOBAHUS YKa3bIBAEMOI'O CJIOBOM
extends

+OT1BeT 4. 00BEKTHBIIM THUI MOKET COAEPAKATh METObI, HO HE METO/IbI-KOHCTPYKTOPBI

Bapuant 3 3agaun 12. Kakue 00beKTHBIC THUITBI IPUMEHSIIOTCS B 00BbEKTHO-PEISIITUOHHON
MOJIENIN, KaK OHU YCTPOCHBI U UCIIOIB3YIOTCSI?

+O1BeT 1. UCNONB3YIOTCS KOJUIEKIIMU JBYX BH/IOB — MACCUBBI IEPEMEHHON JJTUHBI
VARRAY u Bctpoennsie Tabmuisl NESTED TABLE

+OTBeT 2. nHpopMaIus 00 yCTpOHUCTBE UMEIOIIUXCS TUIIOB MOKET OBITh MOJTyUYeHa U3
npenctanienuii cnoBaps USER TYPE ATTRS, ALL TYPE ATTRSu DBA TYPE ATTRS

+OtBert 3. ykazarenu REF 3anmarot ces3zu-accounanuu UML

OtBer 4. B onpeaeneHuu Jr00ro Tuna HeoOX0AUMO 3aaTh CeUU(UKALIUIO U TEJIO THUTIA

3amaua 13.

Bapuant 1 3agaun 13. Kak ycTpoeHbl, Kak XpaHSATCS U UCTIONb3YIOTCSI OOBEKTHBIE
Tabmuer?

+O1BeT 1. B 00BEKTHBIX TAOIHIIAX MOXKHO UCIIOIB30BaTh OTpaHuueHus primary key,
unique key, check

OtBeT 2. 00beKTHBIE TAOIHIIBI XPAHITCS B BUJIE KIIACCOB, 00IaAIONINX CBOMCTBOM
NEPCUCTEHTHOCTH

Ortser 3. 3nauenust NULL He nonycTuMbl B aTpuOyTax 0ObEKTHBIX THIIOB

+OTBeT 4. oneparop deref n3BieKaeT 0OBEKT MO OOBEKTHOM CCHIIKE

Bapuant 2 3agaun 13. Kak ycTpoeHbl, Kak XpaHATCS U UCIIOJIb3YIOTCS OOBEKTHBIE
TaOIHIIBI?
Ortger 1. ecniu 00bekTHAs TabnMIIa CO3AaETCA HA OCHOBE MOJIh30BaTEILCKOTO THIIA, TO B



He€ Henb3s 100aBuTh Kitoun U orpannyenus tTuna CHECK

+OT1BeT 2. 00BbEKTHBIE TAOIMIIBI XPAHATCS KaK PENILIUOHHBIE TaOIHIIbI, B KOTOPBIX
CTOJIOIIBI TPEIOTPEACTIEHHBIX CKAJISIPHBIX TUIIOB XPAHATCS OOBIYHBIM 00pa30M, a CTOJIOIIBI
BEKTOPHBIX THIIOB XPAHATCS B BUJIE€ CKPBITBIX CTOJIOIOB, M, KPOME TOTO, IIPH UCIOJIb30BAHUU
BEKTOPHBIX THIIOB J100aBISIOTCA JIBa CKPBITHIX CTOJIOLA, COAEpKAIUX 00bEKTHBIE
UAECHTU(PHUKATOPBI U KaKyI0-TO JOMOJIHUTEIbHYIO HH(POPMALIUIO

Otger 3. 3anpoc K 0OBEKTHOM Ta0IUIle HUYEM He OTIMYAETCs OT 3ampoca K 0OBIYHOM
tabmune SQL

+OtBet 4. npeaukar is dangling mo3BoJisieT NPOBEPUTH HAINYHME BUCSYUX CCHIIIOK

Bapuant 3 3agaun 13. Kak ycTpoeHbl, Kak XpaHSATCs U UCTIONb3YIOTCSI 0OBEKTHbIE
Tabmuer?

+O1BeT 1. 00BEKTHBIC TAOTUIIBI UCIIONB3YIOT MOJIb30BATEIbCKIE TUTIBI TAHHBIX JIN0O IS
oTpeIeICHUsT BCeH TaONHIIBI, JTMOO I ONpEeNeTICHUs OTACIbHBIX CTOJIOIOB

OTBert 2. 1peBeCHBIN MHIEKC MOXKET OBITh CO3/1aH Ha J1I000i1 cTon0er] TabauIbl KpoMme
CTOJIOIOB, MPEACTABISIOMNUX aTpUOYThl OOBEKTHOTO THIA

+OtBeT 3. TabauIly cO CTONOOM 0OBEKTHOTO THIIA MOXKHO MOJICTIHPOBATH IBYMS
CBSI3aHHBIMU OOBIYHBIMU TAOJIHMIIAMH, HO 3aMPOCHI K 00BEKTHON TaOJIUIIe OYIyT BHIMOTHATHCS
obIcTpEee

+OtBeT 4. ¢hpaza SELECT B 3ampocax Kk 00bEKTHBIM TabIUIIaM JOJKHA COJEPIKATh
MMEHA CTOJIOIOB MPOCTHIX TUTIOB M KBATH(DHUIIMPOBAHHBIE HIMEHA CTOJIOIOB OOBEKTHBIX THUIIOB B
TOYEYHOM CHHTAKCUCE

3amaua 14.

Bapuant 1 3agaun 14. K uemy npuBOIUT BBEICHHE B CTPYKTYPY THIA GYHKITUN U
HacJe10BaHUs?

+OtBer 1. k cienudukanuy Tuna 1006aBiseTcs 3aJaHue Teja TUIa, B KOTOPOM
orpezieNieHbl Bce (DyHKITMU-WICHBI Kilacca U (DyHKITUU-KOHCTPYKTOPBI

OTBeT 2. K TOMY, YTO B OOBEKTHBIN THIT MOXHO T00ABUThH €AMHCTB BEHHBIH KOHCTPYKTOP

+OtBer 3. MeTozbl cpaBHeHHS 00bekTOB MAP 1 ORDER mno3BonsitoT 3a1aTh cpaBHEHUE
CTPOK OOBEKTHBIX TaOJIHII, TO €CTh ONPEAETUTh OTHOLICHHS 3KBUBAJICHTHOCTH U MOPSIKA

OtgBer 4. onpeziefieHHOE EAMHUYHOE HACTEAOBAHUE TUIIOB, 3a1a€TCs B ONPECICHUH THIIA
dpazoit extends

Bapuant 2 3agaun 14. K uemy npuBOIUT BBEICHHE B CTPYKTYPY THMA (GYHKITUN U
HacJe10BaHUs?

+OTBeT 1. K MOsABIECHUIO HacIeAOBaHUS (DYHKIIUN C BOBMOKHOCTHIO TTEPEKPBITHS
(GyHKIIUY Mpeaka Tuma QyHKIHed THIIa-0TOMKA

+OTBeT 2. MOCKOJIBbKY B OTINYHE OT MPEIONPEAeIEHHBIX TUIIOB 00BEKTHBIE TUIIBL,
KOHCTPYUPYEMBIE MOJIB30BATEIEM, H3HAYAJILHO HE COJEPKAT Pean3alii OTHOILICHUN
SKBUBAJICHTHOCTH U TIOPSAJIKA , TO HEOOXOAMMO peaan30BaTh UX ¢ nmomoinbio GyHkiuid MAP u
ORDER

Otgert 3. K TOMY, (YHKIIMH-YWICHBI TUIIA MOTYT CO37aBaTh 00BEKTHBIE CTPOKU ITOTO THUIIA
U €ro NOJATUIIOB

+OTBeT 4. K HEOOXOUMOCTH B OTJIEIBHBIX CIydasX OrpaHUYUBATh JAJIbHEHIIICEe
HACJICJIOBAaHNE TUTIOB U 3HAYUT 3aIpEIaTh mepeonpeaencHue GyHKInui mpeaka

Bapuanrt 3 3agaun 14. K uemy npuBOIuT BBEJCHHE B CTPYKTYpY THNA QYHKIMNA U
HacjaeqoBaHuA?

+OtBeT 1. mosIBIIIETCS BOBMOKHOCTH OOPAIIEHHS K CTOJIONAM OObEKTHBIX TAOIUI U3
PL/SQL 4gepe3 dhynkiun



+OT1BeT 2. NOosIBIAETCS BO3MOKHOCTh OPTraHNU30BaTh NIEPErPY3Ky KOHCTPYKTOPOB, 3a7aBast
(GYHKIMH-KOHCTPYKTOPHI TUIIA C OJHUM UMEHEM U pa3HbIMU Habopamu (GopMaIbHBIX
apaMeTpoB

+OT1BeT 3. K TOMY, YTO IIPH UCIIOJIb30BAHUHU HACIIEA0BaHUS THUII-IIOTOMOK 00sI3aTE€IHLHO
pacumpseT TUI-MPEI0K JAOTOIHUTEIbHBIMU aTpHOyTaMu

OtgeT 4. K TOMY, 4TO YCTAHOBIIEHHBIH 3alpeT Ha HACJIEJOBAHUE y>KE HENb3sl OTMEHUTD

3ayeTHO-3K3aMeHAMOHHbIE MATEPHUAJIbI IJIsl IPOMEKYTOUHOM aTTecTaluM (3a4er)

SNk W

S

10.

11.
12.

13.
14.
15.
16.

17.
18.
19.

20.

21

25

27.
28.

29.

Bonpocwt 0nsa noozomoexu K 3auemy
I'pacdoBas 6a3za nanubix. Monens rpadoB ¢ METKaMH U cBolicTBaMu. Mojenb rpadoB
C METKaMH U CBOMCTBaMH.
Neo4l]. S3bik Cypher. Co3nanue y3moB u péoep.
3amaun ¥ JOHKHOCTHBIC 00S3aHHOCTH aIMUHUCTPATOPA Oa3bl TaHHBIX.
Ox3emmuisip Oracle. 3amyck u octanoB Oracle.
Ctpykrypa 6a3bl gaHHbBIX Oracle. bBioku, 5SKCTEHTBI, CETrMEHTBHI, TaOJIUYHBIC
MIPOCTPAHCTBA.
VYmpasienue 3anonHeHueM 6moka. Pabora ¢ akcTeHTaMH.
®aiinel Oracle. @aitnbl JaHHBIX, KypHATBHBIC, YIIPABISIIONINE, ApXHUBHBIC.
Cucremnas apxurtekrypa Oracle. Ctpykrypa SGA. PGA. Ilponeccsl (oHOBBIE U
M0JIb30BaTEIbCKUE.
TaGnmuunble npocTpaHcTBa U (aiisibl TaHHBIX. PaboTa ¢ TaGIMYHBIME IPOCTPAHCTBAMH.
MeTanaHHEIE.
CrnoBapb. Tabnuup! u npeacraBieHus cioBaps. [lyonuunsie ciHOHUMEL. [lapameTpsl
VMHUIIAINA3AIHH.
Tabmuel. Bunsr Tabnui. BpéMmennbie Tabnuiibl. TUITBI TaHHBIX.
Coznanne, yanutoxkenne u namenenne tabmuil (CREATE, ALTER, DROP TABLE).
Meranannbie. Kommenrtapun. [IceBnocron6ier. ROWID. ROWNUM. DUMP, NVL
np. ynkiuu. Tabmuna Dual.
HNupexcsl.
[Taker DBMS METADATA u ero ucnoiab30BaHue.
VYmpasienue Tabaunamu (MeTaJaHHbIe, CBEJICHUS O TabmuIle, 0 € cToN0ax u mp.).
3anpocel SQL. Ilomzampocsl. ['pynnupoBaHue u ynopsimoueHue. ATrperupyroime
¢ynkunu. @paza HAVING. Oneparopst EXISTS, ALL, SOME.
CoeauHenus TabJIMI IO PAaBEHCTBY U HE 110 PaBEHCTBY. BHelHue coeuHeHus!.
Hepapxuuaeckue cTpykTypsl B Oracle.
®ynkiuu SQL, omHOCTpOYHBIE U MHOTOCTpOuYHbIe. Tumbl naHHBIX. [laTa U Bpewms.
%TYPE u %ROWTYPE. Ilons3oBarenbckue GyHKIHH.
MuoroBepcuoHHbI€ 1aHHbie. SCN.

. O60061eHHbIe TabnuHbIe BelpakeHus. @paza WITH. Pexypcust.
22.
23.
24.

ITocnenoBaTenbHOCTH. MeTalaHHBIE ITOCIIEI0BATEILHOCTEM.

IIpencrasinenus. MeragaHHble peACTaBICHUN.

Marepuain3zoBaHHbIE MPEICTABICHUS. MerangaHHBIC MaTepHaIn30BaHHbIX
MIPECTaBICHU .

. Komanapt manunymupoBanus nanasiMu (INSERT, UPDATE, DELETE). ROWID.
26.

Tpanzakiuu. Komangst COMMIT, ROLLBACK. Touku ocranoBa SAVEPOINT.
YPpOBHM U30JMPOBAHHOCTH MOJIb30BATENICH. BIOKHPOBKHU.

Tpan3zakuuu read only, read write, serialyzable u aBToHOMHBIE.

[Tosp30Bareny ¥ cxeMsbl. JleeHTpaIn30BaHHas CUCTEMA 3alIUThI JaHHBIX. CHCTEMHBIE
u o0bekTHbIe npuBMIerud. Pomu. I[Ipopunu. Co3nanue monap3oBaresiei U yrpaBieHHe
UMHU. MeTanaHHEIE IT01b30BaTEIIEH.

Ananutnaeckue QyHKiun. @pasbl pa30HeHus, yIOpsI0UeHHs U OKHA.



30.

31.
32.

33.

34.
35.

36.
37.
38.
39.
40.
41.

42.
43.

3agaua 1.

Bunel  aHanuTtHyeckux — QyHKIME  (paH)XKMpOBaHUS,  OKOHHBIE,  HTOTOBBIE,
cratuctuyeckue). Marepsansl. [logacuér qonei.

GROUPING. GROUPING SETS. CUBE. ROLLUP. LISTAGG.

MuoromepHas moaens nanHbeix. @paza MODEL. ®@pa3st MEASURE, DIMENSION,
RULES, PARTITION BY.

PL\SQL. Twuner panueix. Metku. bnoku. Brnoxkennsie Omoku. Ilepemennsie,
KOHCTaHTBHI, IpUcBanBaHusl. BHenHue nepemenHsle. KonupoBaHue TUIIOB 1aHHBIX.
PL\SQL. Xpanumebie npoueaypbl U GyHKIIAH.

Uckmountenburie cutyanun. Yetsipe Buna MC. Kak nexnapupyrorcs, BO30yKIat0TCs
u obpabatsBatoTcst C. Tlons3oBarenbckue HC.

PLASQL.ITaketsl. CTpykTypa nakera. 3aroioBok u Teno. OnHOpa3oBble MPOLEAYPHI.
dbms_output. dbms_metadata.

PL\SQL. Kypcops! siBHBIE 1 HesiBHBIE. PaboTa ¢ aumu. [Tapamerpsl. MeragaHHbIe.
Kypcopnsriit FOR.

Hactpoiika SQL. Ontumuzaropsl. [lnans! ucnonunenus. Iloackasku. CO0p CTaTUCTHK.
HeBunumbie unaexcel. BupTtyanbabie cToi01bl. M3MepeHrne BpeMeH! UCIIOJIHEHUS.
Tpurrepsl, ux tunsl. CoObiTus. Paborta ¢ Tpurrepamu. MyTupyromme TaOIULBL.
MertananHble TPUTTEPOB.

Murpanuss naHHbelXx. PesepBHoe konuposanue. Pexumpl ARCHIVELOG n
NOARCHIVELOG.

Texnonorus Oracle Data Pump. YTunuta SQL*Loader.

[InaHupoOBIIMK 3a0aHUA.

Ilpumepwt npakmuyeckux 3a0anuil K 3auemy

] 3anvacre ¥ —] 3anvacrb_n3_ckmam ¥
id_sanuacTk Vid_sanuactn
HassaHie _3anyacmi H— ! id_nocrassn
Ueta_npoaaxm KonuuecTtso

» Aata_nposepxi

e ;

—] Nocraska ¥
id_nocrasxn
¢ id_nocrasupwa
I~ ++ Aara
ﬂR | >
_] 3anuactb_m3_nocraskn ¥ 1 ¥
tid_sanuactn | J:
#id_nocTasxn by j m Nocrasumx ¥
Konuuecrso id_nocrasupxa
Ue1a_y_nocrasusixa Vs
o Aanpecc

Homep_tenedoHa
>

Hanwucars wHCTpykuuu Ha s3pike SQL mo 3agaHuio MpoOLEAYpPHOrO OrpaHUYECHHS
nenoctHocTU. [IpenycMOTpeTh BBIOJIHEHUE CIEAYIOMIETO OTPAHUYEHUS: 1I€HA MPOJAKHU
JOJKHA OBITH BBHINIE I[EHBI Y IIOCTABIIMKA, B MPOTUBHOM Cllydyae CTreHEpPHpPOBATh
HCKJIIOUYUTENIbHYIO CUTYALIHIO.

3amgaua 2.



B pamkax CYB]/] Neo4j co3naTth 6a3y JaHHBIX COACPKAIIYIO CISAYIONIYI0 HHPOPMAIIHIO:
B 0a3e MaHHBIX JOJDKHA conepkaThess nHpopmManus o ctynentax (PO, nara poxaeHus,
JaTa TOCTYIUIGHUS, CHEIUANBHOCTh), TpyIlmax (HOMEp TPYMIbl, CHEIUAIBHOCTS),
npenonasarensax (PUO, 1omKHOCTD, yueHas CTENEHb, 1aTa POKIACHHS, JaTa YCTPOHCTBA
Ha paboTy), mpeamerax (HaUMEHOBAaHUE, KOJMYECTBO YacOB, THUI KOHTPOJS (3auer,
9K3aMEH, 3a4€T/9K3aMEH)) U O C/Iayd 3a4€TOB AK3aMEHOB/3a4€TOB IPYyIMIaMH (3a4eT WIH
9K3aMEH, JlaTa CIay) M O pe3y/bTarax CJAauu CTY/IECHTOB JaHHBIX MpeaMeToB. CTyICHTHI
MOTYT OBITh yYaCTHHUKAaMU TPYIIbI WIH CTAPOCTaMH, MpernojaBaTelid BeIyT HEKOTOPbIE
PEIMETHI.

3amaua 3.

B pamkax CVYBJI MongoDB co3nate 0a3y MAaHHBIX COAEPIKAIIYIO CIIETYIOIIYIO
nH(popmMmanuio: B 0aze JaHHBIX JOJDKHA cojaepxkaThes nHpopManus o cryaeHTax (OUO,
Jata pOXKIACHMs, Jara IOCTYIUICHHUS, CHEIHMaJIbHOCTh), TpyHmax (HOMEp TpYIIbI,
CIeNUaIbHOCTh), ipenonaBaresax (PUO, nomKHOCTh, yueHas CTeTeHb, aTa POXKICHHUS,
Jata ycTpoiictBa Ha paboTy), mpeamerax (HaMMEHOBAHME, KOJMYECTBO YacoB, THII
KOHTpOJIA (3a4eT, dK3aMEeH, 3a4yeT/PK3aMeH)) W O CIAa4YHd 3a4eTOB JK3aMEHOB/3a4€TOB
rpymnmnaMu (3a4eT Wik 3K3aMeH, Jara CJayl) U O pe3yibTaTaxX CJadyM CTYACHTOB JIaHHBIX
npeaMeToB. CTyneHTI MOTYT ObITh YYaCTHMKaMH TPYNNbl WM CTapoOCTaMH,
npenoaaBaTeyii BEAYT HCKOTOPBIC ITPECAMCTHI.

3agaua 4.

Students Part_of Groups
Name H HH | since H—H Group_number
Birthdate Role Speciality :
Receipt_date !
Speciality i

LH‘ Passes
I NS maEEmEENE Isfsubjectfof._________':'_'_':
P ol il B
i Conducts (44 ™ Foams  [TT T = e
E : | Type -+ i
Lo il Date - iy
b =I5 Subjects i
i Lecturers L
im Name iE
N Name Number_of_hours b
il Position Type_of_control b
ImH Degree = v
it Birthdate Is_lecturer_of i o
I} Hire_date | [~ -

_______________________________________ '_'_'_'_'_'_'_'_‘_'_'_'_'_' OTHoLLEHNUA j_ I

Ha npuBeaeHHoi# Boile cxeme n3o0pakeHa 60aza nanHbix B Neo4J. Mcxos u3 qanHoM
cXeMe M3BJIeYb TpeOyeMyro HHKe HH(OPMAIIHIO:

a. Kakwue rpynmnsl ciaBaiu 3k3aMeH o MaTeMaTu4eckoM aHalu3y?

b. Kaxue npenmers! u3ydan cryaent Msanos N.1.?



3amaua 5.

Students Groups
Name S ———HH Group_number
Birthdate Speciality
Receipt_date
Speciality T Results_of exams
id_group I -
id_student
id_exam
H %
Exams
Lecturers [P —
Name pe l
e Date =>O—HH [ Name
Position .
Dearee Id_subject Number_of_hours
Birtgh date Type_of_control
. Id_lecturer
Hire_date | (H Ol =

Ha npuBenenHoit Bhie cxeme n3odpaxeHa 6a3a ganueix B MongoDB. Ucxonas n3 nanHoit
CXeMe U3BJIeub TPeOyeMyIo HIKE HH(DOpMAITHIO:

a. Kakue rpynnsl ciaBanu 3K3aMeH 110 MareMaTH4ecKoM aHaJIu3y?

b. Kaxkue npeamets usyuan cryaent Msanos N.1.?

3amxaua 6.

NCTOPWA 3AKA30B

R Homep ncTopum

Homep 3aka3a (FK)
Nata v Bpema OpMMPOBaHNUA
Kon knuenTa (FK)

Anpec
r————— '] Cratyc
L4
} =
KMMEHTHI |
2Koa knuerTa 3AKABI
P10 B Homep zakaza
Homep nacnopra L Kon knuenTa (FK)
Cepun nacnopta O6Wwan CTOMMOCTE
TenedoH Anpec noctaBkun
Aanpec Cratyc
E-mail Cnoco6 onnaTtsl
Mapone Koo cotpyanuka (FK)
| o
COTPYOHVIKW Py TOBAPbI
“BKoa coTpyaHuka JIIETAI'IVI:’.ALLVIR 3AKA3A 2 ApTuKkyn ToBapa

Cepwn nacnopTa — — — — — | BHomep netanusaumm ! T PoTo
PUO ApTukyn Toeapa (FK) —_— Croumocts
Homep nacnopra Homep zakasa (FK) Onucaxue
Poto KonuyecTso
Nata poxaeHus CTouMocTb
TenedoH
NonxHocTs
Anpec
3N

Hamucate pynkuuro Ha s3pike PL/SQL, paccunThIBaronyo o0myr0 cymMMy MO BCEM 3aKas3aM 3a
yKa3aHHBI MepHoJ JUIsl HEKOTOPOro KIMEHTa, 3aJaHHOr0 KoJoM. B cymmy 3aka3oB MoOryr
BXOJIUTh TOJBKO 3aKa3bl B cTaryce “Vcnonnen”. Ilepros onuceiBaeTca AByMs JaTaMu — JaTOU
Hayasa nepuojia 1 JaToil OKOHYaHMsL.



3amaua 7.

Toeapel Onepaummn Cknane
Koo_toBapa Koo_onepaummn E |_<> Kon_cknana
ApTukyn Tosapa [>— —ae| Kon_toeapa (FK) § Anpec
HazeaHwe ToBapa Kon_cknana (FK)

OnucaHma Twn
MpowzsoomTens Konuuecteo
OcTaTtkM
Kono_toeapa (FK)

Koo_cknana (FK)

| Konwuyectso ‘E

Opraan3oBaTh aBTOMaTHICCKUN TTEpEpacueT OCTATKOB 10 TOBApPY | Ckiany B Tabmuie “OctaTku”
npu 100aBJICHUN WM yJAJIEHUN HEKOTOPOil onepauunu. JlaHHBINA mepepacuyeT opraHu30BaTh MpH
nomomu Tpurrepa DML, ycranoBimeHHoro Ha Tabmuiy “Omnepamwu’”. Omneparus CUUTaeTCs
IIPUXOJHOM, €CIM €€ TUN paBeH | W pacxoIHOU, eciu TUN paBeH 2. g npuxoIHON omnepanuu
KOJIMYECTBO TOBapa CyMMHPYETCSl C KOJIMYECTBOM B OCTaTKax, B CIIy4ae PACXOAHOW oIlepanuu
KOJIMYECTBO BHIYMTAETCS.

Ilepeuenvy Komnemenuyuii (wacmu KomnemeHuuu), nPOGEPAEMbIX OUCHOYHBIMU
cpeocmeamu OIIK-6.2, BD-2.2, BD-2.3, BD-3.2, BD-4.1, BD-5.1, ML-5.1 (cm. Tabnuua
CTpyKTypa OLlEHOYHBIX CPEACTB JIfl TeKYlIeil U MPOMeKYTOUHOMH aTTecTaluu).

4.2 MeToanuyeckue MaTepuaJibl, onpeae/siionye npoueaypbl OueHMBAHUS 3HAHUIA,
YMeHHIi, HAaBBIKOB U (MJIH) ONBITA /AeATEJbHOCTH, XAPAKTEPU3YOUIMX ITAMbI
¢dopmupoBaHus KOMIETEH U

MeTtoauyeckue peKOMeH/ 1AM U, ONpe/ie/siIoINe Mpoue1ypbl OleHNBAHUS HA 3a4yeTe:
[Ipouenypa mpoMeXKyTOYHOM aTTECTALMU MPOXOAUT B COOTBETCTBUU C llonoxkeHuem o
TEKYILEM KOHTPOJIE M MTPOMEXYTOUHOI arTectaruu ooydatoniuxcsi PI'BOY BO «KyoI'Vy.
HroroBoii dhopmoii KOHTpOJIE CHOPMUPOBAHHOCTH KOMIIETCHIIMM Yy OOyYarOIIMXCS IO
TUCLUTUTMHE sBisgeTcs 3a4eT. CTyIeHThI 00s3aHbl CIATh 3aUeT B COOTBETCTBHH C PACIHUCAHUEM H
y4eOHBIM TIJTAHOM.
OOC npomMeXyTOYHOW AaTTeCTallud COCTOMT M3 BOIPOCOB K 3aueTy U pe3ysbTaToB
TEKYIIEro KOHTPOJIS.
3ayer Mo AMCUUIUIMHE MpECcenyeT 1eib OLEHUTh paboTy CTyIEHTa 3a KypcC, MOTy4YeHHe
TEOPETUYECKUX 3HAaHUH, WX TMPOYHOCTh, PA3BUTHE TBOPUECKOTO MBIIUIEHUS, MPUOOpETeHHE
HaBBIKOB CaMOCTOSITEIbHON pabOThl, yMEHHE MPUMEHSTHh MOJIYYEHHBIC 3HAHUSA JAJS PELICHUS
MPAKTUYECKHX 3ajay.
@dopma NpoBeieHUs 3a4eTa: YCTHO.
Pe3ynbrar cnaun 3aueTa 3aHOCUTHCS IIPETIOAaBaTeNIeM B 3a4ETHYIO BEIOMOCTb M 3aYETHYIO
KHIKKY.
OneHnBaHUE YPOBHSA OCBOEHHS AMCLMILIMHBI OCHOBBIBAETCS HAa KayeCTBE BBIMTOJHEHUS
CTYJEHTOM 33JaHUI TEKYILIEro KOHTPOJII U OTBETOB Ha BOIIPOCHI 3a4€Ta.
Kpurepun oneHku:
3auer
[TonHbie, pa3BepHYThIE OTBETHI C IEMOHCTpAIUEl IITyOOKOTO MOHUMAHUS TEMBI.
OTBeThI coziepkaT OCHOBHBIE UJIeH, HO 0e3 yriyOJeHHOT0 aHaIn3a.
Hcnonp3oBanue npuMepoB, Gopmyit, KOPPEKTHBIX TEPMHUHOB.
Bo3MosxHBI HEOOIIBIIIME OIIMOKH B ACTAISIX WU (POPMYITUPOBKAX.
YMeHne aHaau3upoBaTh U CPABHUBATH METO/IBI.



% BoinonHenus: 60—100% (gomyckaroTcsi HE3HAUUTENIbHBIE HETOYHOCTH ).
He3zauer

OTtcyTcTBHE IOHUMAaHUS KIIFOUEBBIX KOHIETIIUH.

['pyObie ommOKH UM HECTIOCOOHOCTh OTBETUTH Ha OOJIBIIIYIO YaCTh BOIIPOCOB.

% BoinonHeHus: <60%.

Memoouueckue  pekomenoauuu,  onpeoenfaouiue - NPOUeOypvl  OUEHUBAHUA
aadopamopuuix padom:

[Ipouienypa onieHUBaHMs JTAOOPATOPHBIX PaOOT MPOXOIUT B COOTBETCTBUU ¢ [lo0KEHMEM
0 TEKYIIleM KOHTPOJIE U MPOMEXKYTOUHOM arrectanun ooydatomuxcs OI'bOY BO «KyoI'Vy.

ITo kaxmoit mabopaTopHoit padote opopmisercss otyeT. OTYETHI CAAIOTCS HA MPOBEPKY
PYKOBOJUTENIO B TE€UEHHE Kypca 10 Mepe UX BBINOJHEHHUS, M 3alIUIIAIOTCS CTYIACHTAMU B
YCTaHOBJICHHOM TOPSIIKE.

[Ipu 3amuTe oTyeTa CTYACHTY MOT'YT OBIThH 3aJJaHbl BOIPOCHI U TOMOJHUTEIbHbIE 3aaHUS
M0 CYTH JIaDOpaTOpHOU paboOThl, B TOM YHCIIE U3 CIHCKA KOHTPOJHHBIX BOMPOCOB K JTAHHON
nabopaTopHoit pabore. [Ipu HEy1OBIETBOPUTEIIHHOM OIEHKE 3HAHUHA CTYAEHTA IO TEME JTAHHOTO
0TYeTa, CTYJCHT BO3BPAIIACTCS K TOBTOPHOMY M3yYCHHIO COOTBETCTBYIOIIUX MAaTEPHAIIOB, TIOCIIE
Yero J0omycKaeTcs K MOBTOpHOH 3ammure. HeynoBieTBOPUTEIHHO BBIMOJHEHHBIH OTUET TaKXKe
BO3BpalIaeTcs Ha JOpaboOTKYy.

OT4der OOMKEH COJEp’KaTh 3arojioBOK, TeMy JabopaTopHOM paboThl, Ledb, 3aJaHUe,
WHAVBUAYAIILHYIO TEMY, ONMHCAHHE XOJa BBHITOTHEHHS PabOThl, HEOOXOIUMBIC TPHUKIIATHBIC
MaTepuanbl (CXeMbl, MaKeThl JIOKYMEHTOB M T.Nl.), B COOTBETCTBHH C TpPeOOBAHUSIMH K
COJIepKAaHMUIO, ¥ BBIBOJIBI IO padoTe.

OneHouyHbIE CpeACTBa [UIsl WHBAJIWAOB M JHUI[ C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMHU
3I0POBbSI BEHIOMPAIOTCS C YIETOM UX MHIUBUIYATHHBIX IICUXO(PHU3NIECKIX OCOOCHHOCTEH.

— IIpY HEOOXOJMMOCTH UHBAJIUAAM U JIULIAaM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
MPEIOCTABIISIETCS TOMOTHUTEIBHOE BPEMS JUISI TOATOTOBKH OTBETA HA 3a4ETe;

— P NIPOBEICHUU MPOLIETYPHl OLICHUBAHUSI PE3yJIbTaTOB 00yUEHUs MHBAIHUJIOB U JIUII C
OTPAaHHYEHHBIMH BO3MOXXHOCTSIMU 3I0POBbS MPEAYCMATPUBACTCS HCIIOIH30BAHIE TEXHUYECKHX
CPEICTB, HEOOXOAUMBIX UM B CBSA3M C UX MHIWBUIYaIbHBIMU OCOOCHHOCTSIMU;

— TIpH HEOOXOAUMOCTH JJIsi OOYJAIOIIUXCS C OTPAHNYEHHBIMH BO3MOKHOCTSIMH 370POBbBSI
U UHBaJUAOB IIpOLIEAypa OLICHUBAHUS PpE3YNbTaTOB OOYYEHHS 10 JUCHUILUIMHE MOKET
MPOBOJAMUTHCS B HECKOJIBKO JTAIOB.

[Ipouenypa oueHuBaHus pe3yabTaTOB OOYUYEHHsS] MHBAJIUIOB U JIMI] C OTPaHUYEHHBIMH
BO3MOXKHOCTSIMU 37I0POBBS TI0 JUCIHUILIMHE MPEIyCMaTPUBAET MPEAOCTaBICHHE WH(DOPMALIUU B
dbopMax, afanTUPOBAHHBIX K OTPAHUYCHUSIM UX 30POBbS U BOCIIPUATHS HH(DOpMALIUU:

JUJist I ¢ HapYIICHUSIME 3PCHUS:

— B TIeYaTHOM popMe YBETUICHHBIM MIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jl5ia U1 ¢ HapyILISeHUSIMU CyXa:

— B I1e4aTHOM (opme,

— B popMe IIEKTPOHHOTO TIOKYMEHTA.

JUJist U1 ¢ HapyIICHUSIMA OTIOPHO-JIBUTATEIILHOTO amnmapara:

— B TIeYaTHOM opme,

— B (hopMe 2IEeKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepedyeHb MOXET ObITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
00yJaromuxcs.

4.3 MeTonuyecKkue YKa3aHUs M0 OPraHU3alMu JadopaTOPHbIX padoT

Ienn u 3aga4m 1200paTOPHBIX padoT

Hean:



3akpernyieHue TEOPETUICCKUX 3HAHUN 10 COBPEMEHHBIM MOJIEIISIM JaHHBIX, apXUTEKTYpe
CVYB/l n meTonam yrpaBieHHs JaHHBIMH 4Ye€pe3 MPAKTUUECKOE MPUMEHEHUE B PEJISLIMOHHBIX U
NoSQL-cucremax.

3amaun:

OcBoutb ocHOBHbIE Mojenu NoSQL-xpanmnuui: nokymeHtHyro (MongoDB) u
rpadosyto (Neo4j).

HayunTbcs IpoeKTHpOBATh U peanu30BbIBaTh CTPYKTYPHI JaHHBIX B COOTBETCTBUU
¢ ocobeHHocTsaMu BeIOpanHbIX CYB/I.

[TomyunTh HaBBIKM BBINOJIHEHUS ONEpalMi MaHUIYIMPOBAHUS JaHHBIMH C
HCIoNb30BaHueM s13bIKOB 3ampocoB: MongoDB Shell, Cypher (Neo4j), SQL u
PL/SQL (Oracle).

OcBouth 0OazoBble anMuHucTpatuBHbie ¢GyHkimu CYB/[:  ynpaBnenue
10JIb30BATEIISIMU, IPUBHIIETUAMU, PE3EPBHBIM KOTUPOBAaHUEM U BOCCTAHOBIIEHUEM
TAHHBIX.

HayunTtbcs aHanmm3upoBaTh MJIaHBI BBHITIOJIHEHUS 3aIIPOCOB M MPHUMEHSATH METO/IbI
ONTHMHU3ALINH.

[IpuMeHuTh aHANMUTHYECKUE U peKypcuBHBIE Bo3MokHOCTH SQL m PL/SQL mnst
peleHHs HEeTPUBUAIBHBIX 33/1a4.

O3HaKOMUTBCS C UHCTPYMEHTAMU MUTPALUN U UHTETPALUHU TaHHBIX.

Iopsinok BbINOJIHEHHSI JIA00OPATOPHBIX padoT

Kaxxnas maGopaTopHast paboTa BKIIOUAET CJIEIYIONINAE TAIbI:

Toozomoska

W3yueHne cOOTBETCTBYIOIIETO pa3/ielia JISKIIMOHHOTO Kypca.

O3HakOMJICHHE C METOJUYECKHMMH YyKa3aHUSMH U 3aJaHueM J1abopaTopHOM
paboThI.

[TogroroBka  paboueit  cpenbl  (ycranoBka/3amyck CYBJl,  Hacrtpoiika
TTOAKITIOUEHUS ).

Bouinonnenue 3a0anus

Peanu3arus moctaBneHHON 3aa4u B BRIOPAHHOM cpefie:

MongoDB (uepe3 MongoDB Shell nnu Compass),
Neo4j (uepe3 Browser i Cypher Shell),
Oracle Database (uepe3 SQL*Plus, SQL Developer unu apyroi KJIHEHT).

TecTupoBaHKE MOIYYEHHOIO PELICHUS HA KOPPEKTHOCTD U IIOJIHOTY.

Ogopmrenue omuéma

OTY€T NOJKEH COJIepKaTh:

Howmep u Ha3BaHue 1a00paTopHOil paboTHI.

Llesb u KpaTKoOe ONHMCaHUE 3aIaHHs.

Ko 3anpocoB/CKpHUINTOB C MOSCHEHUSIMHU.

CKpHHIIOTHI PE3YJIbTATOB BHIMOIHEHUS (IIPU HEOOXOJAUMOCTH).
BriBoab! o padore.



3awuma pabomei

e [IpencraBneHue oTuéra MpenoaaBaTesio.

e  VYCTHBII OTBET Ha KOHTPOJIbHBIE BOIIPOCHI 110 TeME PabOTHI.

e JlemoHcTpauusi  pabOTOCIIOCOOHOCTH  pEaliM30BaHHOTO  peuieHus  (Ipu
HE00XO0IMMOCTH — MOBTOPHOE BBIMOJIHEHHE B IPUCYTCTBUU MPEIOAaBaATENs).

5. IlepeyeHb OCHOBHOW W JONMOJHUTEJIHLHOM Y4eOHOH JIMTEPATYPhI,

HEe00X01UMOI1 1JI1 OCBOCHUS TUCHMILIMHBI (MO1YJIA)
5.1 OcHoBHas quTEpaTypa:

1. Topnees C. Y., Bomommna B. H. Opranuzamus 6a3 1aHHBIX: Y4€OHHUK JIJIs1 BY30B. 2-€
u3J., uctp. u gomn. Mocksa: M3parenscto FOpaiit, 2025. 691 c.

2. Mapxkun A. B. IIporpammupoBanue Ha SQL: y4eOHHK ¥ TPAKTUKYM ISl BY30B. 3- U31.,
nepepabd. u gon. Mocksa: UznatensctBo FOpaiit, 2025. 805 c.

3. IMapdenos, 0. II. TlocTpensinoHHbIe XpaHUIUINA AAHHBIX: ydeOHOE mocoOue s
BY30B; noj HayuHou penakiueit H. B. Ilanynosckoit. — MockBa: U3narensctBo IOpaiit, 2025.
—97c.

4. AcraxoBa N.®., MensuukoB B.M., Toncrobpos A.Il., ®eprukoB B.B. CYB/I: s3b1Kk
SQL B mpumepax u 3amadax. M.: @uszmarinur, 2009. 168 c. [DnekTpoHHBIN pecypc]. - Pexum
noctyna: [DnekTpoHHbIi pecypc https://e.lanbook.com/book/2101.

5. Beccapabos, H.B. Monenu u cmbicibl ganabix B Cache u Oracle. M: HanmonansHbIi
Otkpeoiteiil Yausepcutet «MHTYUT», 2016. 617 c. [Dnextponnsiii pecypc|. — Pexum nocryna:
http://biblioclub.ru/index.php?page=book&id=428944.

6. Kaprosa T.C. ba3bl nanHbIX: Mozenu, pa3paboTka, peanuszanus: yaeoHoe nmocoodue. M.:
Haummonaneubiii Otkpseiteiii YHuBepeutetr "MHTYUT", 2016. 241 c. [OnexkTpoHHBIN pecypc]. —
Pexxum noctyna: http://biblioclub.ru/index.php?page=book red&id=429003&sr=1.

7. Mapxkun, A. B. Cuctemsl rpadoBsix 6a3 1aHHbIX. Neo4j: yueOHUK 11 By30B. MOCKBa:
MzparensctBo FOpaiit, 2025. 303 c.

8. 3apamenckux, E. II. IlpoektupoBanme HHPOPMAIMOHHBIX CHUCTEM: YYEOHHK |
IIPAKTUKYM JUIsl By30B. 2-€ u3ll. Mocksa: M3narensctBo FOpaiit, 2025. 119 c.

9. luro C.M. Ba3bl JaHHBIX: MPOEKTHUPOBAHWE W UCIOJb30BaHuE. M.: DUHAHCHI U
craructuka, 2005. 591 c.

5.2. Illepuoauyeckue u3aanus U KoHpepeHunu (A*):

1. IEEE Transactions on Big Data — nay4nble cTaThu 110 00paboTKe OONBIINX JaHHBIX.

2. Journal of Big Data (SpringerOpen) — OTKpBITHIi JKypHAJI C HCCIEIOBAaHUAMHU B 0071aCTH
Big Data.

3. Big Data Research (Elsevier) — myOaukanuu no aHaiausy, yIpaBiICHUIO U BU3YyaU3alluU
JTAHHBIX.

4. Data Science Journal (CODATA) — MexXIUCUIUTIITMHAPHBIC UCCIICTIOBAHUS TaHHBIX.

ACM Transactions on Knowledge Discovery from Data (TKDD) — metoas1 u3Biedenus
3HaHH 13 OOJBIINX JTAHHBIX.

https://openreview.net/forum?id=FMMF 1a9ifL
https://openreview.net/forum?id=EIUrNM9U8c#discussion
https://openreview.net/forum?id=JoO6mtCLHD
https://aclanthology.org/2024.findings-emnlp.760/

10 https://aclanthology.org/2020.coling-main.588/

11. https://link.springer.com/chapter/10.1007/978-3-030-72113-8 30

12. https://link.springer.com/chapter/10.1007/978-3-031-42448-9 10
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13. https://aclanthology.org/2024.findings-naacl.288/

5.3. UnTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe MPo(ecCHOHATbHBIE 0a3bl
JAHHBIX U HHPOPMALMOHHBbIE CIPABOYHbIE CHCTEMBI

Onexmponno-oudbuomeunwvle cucmemst (IbC):
1. DBC «FOPAMT» https://urait.ru/
2. DbC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. DBC «BOOK.ruy» https://www.book.ru
4
5

. OBC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com

Ilpogheccuonanvrvie 6azvt OaHHbIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

XKypnans! uznarenscrsa Wiley https://onlinelibrary.wiley.com/

Hayunas snekrponnas 6ubmuoteka (HOb) http://www.elibrary.ru/

[TonHOTEKCTOBBIE apXUBBI BEAYLIUX 3aIaHBIX HAYUYHbIX )KypHaJIOB Ha Poccuiickoit
rmaT(bopMe HayuyHbIX )xypHasioB HOUKOH http://archive.neicon.ru

6. HamuonanpHass 2JIGKTpOHHAs OWOMMOTEKAa  (IOCTYNm K DJIGKTPOHHOW  OuOImoTexe
muccepranuii Poccuiickoit rocynapcerBennoit oubmuoreku (PI'B) https://rusneb.ru/

7.  Ilpesunentckas 6ubnmorexa uM. b.H. Enpruna https://www.prlib.ru/

8.  baza manupix CSD KemOpumkckoro nentpa kpucramiorpapudyeckux nanusix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

9. Springer Journals: https://link.springer.com/

10.  Springer Journals Archive: https://link.springer.com/

11. Nature Journals: https://www.nature.com/

12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13.  Springer Materials: http://materials.springer.com/

14. Nano Database: https://nano.nature.com/

15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16. "Jlekropuym TB" http://www.lektorium.tv/

17. Yuuepcuterckas nHpopmarmonnas cuctema POCCHUS http://uisrussia.msu.ru

I

HHd)OpMClI/}MOHHble Cnpasovrble cucmemasl

1. KoncynpranT [lmroc - cipaBovyHast mpaBoBasi cucTeMa (JOCTYI 10 JIOKAJTLHOM CETH C
KOMITBIOTEPOB OMOIHOTEKH )

Pecypcwl c60600H020 docmyna

1. KwubGepJlenunka http://cyberleninka.ru/;

2. AmMepuKaHCKas maTeHTHas 06a3a JaHHBIX http://www.uspto.gov/patft/

3. MuHHCTEpCTBO HAYKHU U BHICIIETO oOpa3zoBanus Poccuiickoit denepanun
https://www.minobrnauki.gov.ru/;

4. ®denepanpHbiid moptan "Poccuiickoe oOpazoBanue" http://www.edu.ru/;

5. Hudopmanuonnas cucrema "EnnHoe 0KHO A0cTyna K 00pa3oBaTelbHBIM pecypcam”
http://window.edu.ru/;

6. Enunas komnexnus nudpoBeIX 00pa3oBaTeIbHBIX PECYpCcoB http://school-collection.edu.ru/ .

7. Ilpoekt I'ocymapcTBEHHOro HHCTUTYTa pycckoro sa3bika UMeHH A.C. IlymkuHa
"OG6pa3oBaHue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBouHo-uH(bOpMaMOHHBIN TTopTan "Pycckuit s3b1k" http://gramota.ru/;

9. Cuyx0a TeMaTH4YeCKUX TOJIKOBBIX ClIOBapei http://www.glossary.ru/;
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10. CnoBapu u 3HUMKJIONEANUHU http://dic.academic.ru/;

11. OGpa3zoBarenbHbIi optan "Yuebda" http://www.ucheba.com/;

12. 3axonompoekt "O6 obpazoBanuu B Poccuiickoit deneparuu”. Bonpocs! u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie d1ekmpoHubie 00paszoeamenvHule U UHGOpMmayuoHuvie pecypcwvl Kyol'y

[u—

OnekTpoHHbIN Katajgor Hayunoit 6ubmmorexku KyOI'Y http://megapro.kubsu.ru/MegaPro/Web

2. DnektpoHHas 6mbIroTeKa TpyaoB yueHbx Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOAYJIBHOTO AMHAMUYECKOTO 00y4YeHUs http://moodle.kubsu.ru

4. baza y4eOHBIX TUITAHOB, Y4€OHO-METOIMUECKUX KOMIUICKCOB, ITyOIMKAIUNA U KOH(PEPEHITHI

http://infoneeds.kubsu.ru/

5. bubmmotexa nH(pOPMAIIMOHHBIX PecypcoB Kadeapbl HHGOPMAIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH http://mschool.kubsu.ru;

6. DiekTpoHHBIN apxuB ToKyMeHTOB KyOI'Y _http://docspace.kubsu.ru/

7. DneKkTpoHHbIE 00pa3oBaTeNIbHbIE pecypchl Kadeapbl HHHOPMALMOHHBIX CHUCTEM U TEXHOJIOTHI
B oOpasoBanuun KyOI'Y wu HayuHo-MeTonumyeckoro kypHama "IIKOJIBHBIE T'OJbI"
http://icdau.kubsu.ru/

5.4 IlepeyeHb HHPOPMANMOHHO-KOMMYHHUKAIMOHHBIX TEXHOJIOT W

1. KoMnbroTepHOE TECTUPOBAHUE MPEICTABIECHHBIX TPOTPAMM.

2. KoHcynbTUpOBaHUe, pa3jada 3alaHUi JUIsl caMOCTOSITEIbHON paboOThl MOCPEICTBOM
3JIEKTPOHHOM MOYTHI.

3. Mcnonp30BaHue 3JIEKTPOHHBIX MTPE3EHTALMM ITPH POBEAECHNH JIEKIIMOHHBIX 3aHATUH.

4. Vcnonp30BaHUE JIEKIUOHHBIX MAaTEPUAIIOB B SJIEKTPOHHOM BUJIE

5. IlpoBepka AOMAIIHMX 3aJaHUM U KOHCYJIBTUPOBAHHUE IOCPEACTBOM SJIEKTPOHHOMN
MIOYTBHI.

6. Mcnonp30BaHue 3JIEKTPOHHBIX MIPE3EHTALNM NTPU NPOBEACHNUHN JIEKIIMOHHBIX 3aHITUN

7. Cuctema MOODLE

8. IIpoBepka 1oOMalIHKUX 331aHUi U KOHCYIbTUpoBaHue nocpeactsom JONUC Kyol'y

5.5 IlepeyeHb JIMIEH3MOHHOTO W CBOOOJHO PACHPOCTPAHSIEMOI0 NMPOrPaMMHOIO
ol0ecrieuyeHust

1. CYB/] Oracle XE 18c.

2. CYB/] Cache.

3. CYB/] Neo4lJ.

4. SQL Developer.

5. StarUML

6. MeToanueckue YyKazaHusi JJIs OOyYAIOIIUXCHA IO OCBOEHHUIO
AMCIHUTIAHBI (MOIYJIs1)

Bun yueOHbIX 3aHATHI Opranuzanus AeTelIbHOCTH 00yJaromerocs
U CaMOCTOSITEIIbHAS
paboTa o0ydaronmxcs

U 3a7]a4yaM, CTPYKTYpE U COACPKAHUIO TUCHUTIIHHBI.

Jlexun [IpopaboTka mpe3eHTaInwmii, ¢ oOpameHneM 0co00ro BHUMaHUS [ESIM

KoHcnekT  nekuuid: KpaTKO, CXEMaTHM4HO, IIOCJIEA0BATEIbHO
(GuKCUpPOBATh OCHOBHBIE TIOJIOKEHUS, BBIBOJABI U (OPMYIHUPOBKHU;
MIOMEYaTh BaXKHBIE MBICIIH, BBIJEIATh KIIOUEBBIE CIOBA, TEPMUHBI.
[IpoBepka TEpPMUHOB, TOHATHIA: OCYIIECTBIIATH C TOMOLIBIO CIIOBAPEN,
CIIPABOYHHUKOB C BBIMMMCHIBAHUEM TOJIKOBAHUI B TETPA/b.
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Bun yaeOHBIX 3aHATHIA
1 CaMOCTOSTEIbHA
pabota 00yJaromuxcs

Opraau3zanusi 1eATeTbHOCTH 00yJaroIIerocs

Pabora ¢ TeopeTMueckMM MaTepuanoM: HATH OTBET Ha BOIPOCHI B
PEKOMEHIyeMOM JIUTepaType.

Ecnun camocrosiTenbHO HE yaaercs pa3o0paThCsi B MaTepHale,
HE0OX0aMMO COPMYITHPOBATH BOMPOC W 33J1aTh MpENofaBaTeI0 Ha
KOHCYJIbTAIIMH WM Ha JaOOPaTOPHOM 3aHSITHH.

JlabopaTopnbie pabOThI

PaGota ¢ mnpe3eHTanmMsSMH W KOHCIIEKTAMH JICKIIUHA, MOATOTOBKA
OTBETOB HA KOHTPOJIbHBIE BOIMPOCHI, MPOCMOTP PEKOMEHJIOBAHHOU
nutepatypel. Pa3paboTka 0a3 JaHHBIX, BBISBICHHE CEMaHTHUKH,
“meBesieHue” 3a4ad C LEILIO BBIABIEHUS JETaJ€H CEMAHTUKU U
CHHTAaKCHCAa.

CamocrosrenbHas pabora

B mporecce camocTosiTenbHON pabOThl HEOOXOAWMO MpopaboTaTh
MaTepuasbl MPaKTHYECKUX 3aHATHH, PEKOMEHAYEMYIO JIUTepaTypy,
MMOATOTOBUTL OTBCTHI Ha BOIIPOCHI, p3.3pa6OTaHHBIe AJI1 TpOBCACHUS

3a4cTa.

B ocBoeHWM MUCHUTUIMHBI MHBATUIAMH W JUIAMHU C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
3I0pPOBBSl OOJIBIIIOE 3HAYCHHUE HWMEET WHIWBUIyallbHas ydeOHas pabora (KOHCYJIbTAIlMH) —
JIOTIOJTHUTENILHOE pa3bsICHEHNE Y4eOHOr0 MaTepuara.

WuauBuayanbHble KOHCYJIbTAlMM 1O TPEAMETY SBISAIOTCS BaXKHBIM  (PaKTOpPOM,
CIOCOOCTBYIONUM MHIMBUYaTU3allid OOyUEHUSI U YCTAHOBJICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy THpernoaaBaTesieM W O00yJarollMMCS WHBAJIWIOM WM JIUIOM C OrPaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/10POBBSI.

ITo xypcy mpeaycMOTpEeHO MpOBEICHHUE JICKIMOHHBIX 3aHATUH, HAa KOTOPBIX JaeTcs
CUCTEeMaTU3UPOBAHHBIN MaTEPHAI 10 TEXHOJIOTHSAM 00pabOTKH OONBIINX TaHHBIX. B x0/1€e nexuuit
paccMaTpuBalOTCS KIIFOUEBbIE KOHIICIIIUH.

JlabopatopHble 3aHATHSA Kypca MOCBSILIEHBI MPAKTUYECKOMY OCBOCHHMIO TEXHOJOTHSIM
00pabOTKH OOJIBIITUX JTAHHBIX

[Ipu camocrosTenbHONH paboTe CTyAEHTaM HEOOXOJUMO HU3ydaTh PEKOMEHIOBAHHYIO
JUTEpaTypy B BUAE OpULHATBHONW JOKYMEHTAI[MU K HCIOJIb3YEMBbIM OTKPBITHIM MPOrpaMMHBIM
MIPOJIyKTaM, 00JIa4HBIM TIaT(GopMam.

Baxxueimmm KOMIIOHEHTOM Kypca SIBISIETCS] CAMOCTOSTeNbHAS TIPOEKTHAsS paboTa, B X0
KOTOpPOW CTYJIEHT pa3pabaTbiBaeT 3aKOHYCHHOE pEIICHHUE I pemieHus 3amad  (KecoB)
WHIYCTPUATBHBIX TapTHEPOB. JlomycKaeTcs BBHITIOTHEHUE MIPOSKTOB B KOMaH aX.

Keiicer qist ITAO «Coepbank».

1. XpaHeHue H aHAJIU3 KJIMEHTCKUX Npopuiei B J10KyMeHTHOH B /]

buzHec-KOHTEKCT:

COepbank coOupaeT pa3sHOPOIHBIC NAaHHBIE O KIMEHTaX: MepCcOHaIbHas WHOOpMAIHS,
UCTOPUS B3aUMOJACUCTBUIN, TIPEANOUTEHHS, TAHHBIE U3 MOOMIIBHOTO MPUIIOKEHHUS.

3agaua:

CnpoekTupoBaTh CXeMy XpaHEHHUs KIHeHTCKoro mpodwmisi B MongoDB, obecrneuns
rHOKOCTb JUIsl 100aBJIeHUsI HOBBIX aTpHOyTOB 06€3 M3MEHEHHUs CTPYKTYpHI. Peamn3oBarhb 3ampockl
Ha BBIOOPKY KJIMEHTOB 110 KOMOMHAIINN KPUTEPHUEB (BO3PACT, PETHOH, aKTUBHOCTH ).

Texnonorunu: MongoDB, JSON-cTpyKTypbl, HHAEKCALINS 110 BIOKEHHBIM IIOJISIM.

2.I'pad aHATMTHKH MOLLIECHHHYECTBA

buzHec-KOHTEKCT:

I[JI?I BBISIBJICHHA MOIICHHHUYCCKUX CXEM HCOGXOI[I/IMO AHAJIU3UPOBATL CBA3U MCKIY
KJIMEHTaMH, CueTaMH, ycTporictBaMu 1 [P-anpecamu.



3agaua:

[Toctpouts rpadoByro momenb B Neo4dj, Bkimodamomniyr y3iabl «KmueHty, «Cuéry,
«Ycrpoucteo», «IPy». Peann3oBaTrs 3anpoc Ha MOUCK CBA3aHHBIX LENOYEK.

Texnonoruu: Neo4j, Cypher.

3. OnTuMu3auMs OTYETHOCTH MO TPAH3AKIIUAM

busHec-KOHTEKCT:

ExenneBno Qopmupyrorcs oTd€rsl mo omepanusMm (1o 10 muH 3ammceit). 3ampocsl B
pamkax CYB/] Oracle BBINONHAIOTCS MEIJIEHHO.

3amayva:

IIpoananusupoBath 1u1aH BelnosHEeHU 3ampoca yepe3 EXPLAIN PLAN, npenioxuts u
peann30BaTh ONTHMHU3ALMIO: CO3JaHHE UWHAEKCOB, MCIOJIb30BAaHUE MaTEPHUATU30BAHHOTO
MIPE/ICTABIICHUS], HACTPONKA MapTULIMOHUPOBAHMUSI.

Texnomoruu: Oracle SQL, DBMS XPLAN, wMarepuann3oBaHHBIE IPEICTABICHHUSI,
WHJEKCHI.

4. ABTOMaTH3alHUsl Pe3ePBHOI0 KONMPOBAHUSA KJIMEHTCKUX JAHHBIX

buznec-KOHTEKCT:

Tpe6yeTc;1 CKCOAHCBHAA BbBII'PY3Ka JAaHHBIX KIUCHTOB B apXHB C BO3MOXHOCTBIO
BOCCTAaHOBJICHHU 34 0001 JI€Hb.

3agaua:

Hactpouts perynapuyro 3agauy yepe3 DBMS SCHEDULER nang skcnopta CXeMbl C
nomortpio Data Pump. O6ecnieuuTs JIOrupoBaHue U MPOBEPKY LETOCTHOCTH.

Texnomoruu: Oracle Data Pump, DBMS SCHEDULER, RMAN.

5. UepapxuvecKkuii aHAJIU3 OPraHU3ALMUOHHOM CTPYKTYPbI

buzHec-KOHTEKCT:

HeoOxonumMo ctpouTh OTYETHI MO MOAYMHEHHOCTH COTPYAHMKOB B PErMOHANbHBIX
noipa3ieNieHusx (PyKOBOAUTENb — TOJUMHEHHBIE — UX MOAYNHEHHBIE).

3amava:

PeanuzoBats pexypcuBHblii SQL-3anpoc ¢ ucnons3oBanuem WITH u CONNECT BY
(wa pexypcuBHoro CTE), 0T0Opa3uTh nepapxuto ¢ ypoBHEM BJIOKEHHOCTH.

Texnonoruu: Oracle SQL, uepapxuueckue 3amnpocsl, pekypcuBabie CTE.

Keiicet nist AVA Group

1. XpaHnenue coObITHI M0JIb30BATEIbCKOI0 MOBEACHUS

buzHec-KOHTEKCT:

AVA Group cobupaer coObITHS (KJIMKH, TIPOCMOTPHI, TIOKYIKH) C CAUTOB KJIMEHTOB B
pearbHOM BpeMeHU. J[aHHbIe pa3HOPOJIHBI M MOCTYNAIOT C BEICOKON CKOPOCTHIO.

3amayva:

CropoektupoBath cxemy nokymMeHTHOH bBJ[ B MongoDB pans XpaHeHus COOBITHIA.
O6ecneynTh MacIITabuPyeMOCTh U OBICTPYIO (PUIIBTPAITHIO TIO JaTe, UCTOYHUKY U THUITY COOBITHS.

Texnonorun: MongoDB, TTL-unnexcsl.

2. I'pa¢ pexomenaanuii 11 MapKeTILieiica

buzHec-KOHTEKCT:

Knuent AVA Group 3amyckaeT MapKeTIUIENC U XOYET BHEAPUTH CUCTEMY PEKOMEHAALNN
«MOKYIATeNu, KynuBIIHe X, TaKKe CMOTpenn Y ».

3agauya:

[TocTpouts rpad nokymok B Neo4j: y37bl — TOBaphI M MOJIB30BATENH, pEOpPa — «KYITHIDY,
«IpocMoTpen». Peann3oBaTh 3anpoc Ha MOUCK TOI-5 PEKOMEHIOBAaHHBIX TOBAPOB.

Texnonoruu: Neo4j, Cypher.



3. UnuTerpaums JaHHbIX U3 PEKJAMHBIX IJIaTGOpM

buzHec-KOHTEKCT:

JlaHHBIC O PEKJIAaMHBIM KaMIaHUsM MOCTymaroT u3 Meta, Google Ads, SAunexc./JIupekt B
dopmate JSON.

3amayva:

Pazpabotats cuieHapuii 3arpy3ku ganHbIX B Oracle ¢ UcIob30BaHHEM BHEITHUX TaOJIUI] U
SQLLoader. IIpeo6pa3oBaTh qaHHBIE K €AMHON CXeMe U 00ECIICUUTh eXETHEBHYIO 3arpy3Ky.

Texnonoruu: Oracle External Tables, DBMS SCHEDULER.

4. AHa;m3 3P PEeKTHBHOCTH PEeKJIAMHBIX KaMIIAHUI

buzHec-KOHTEKCT:

Menemxepsl AVA Group exeaneBHo aHanmsupyror CTR, CPC, xonBepcuum 10
KaMIaHWUSIM U KpeaTUBaM.

3anayva:

Hammcarp anamutnueckuit  SQL-3ampoc ¢  OKOHHBIMH  (QYHKIMSIMH Ui pacuéra
ckonpasmeit cpenneit CTR u pamkupoBanus kammnanui no 3¢ekTuBHOCTH.

Texnomoruu: Oracle SQL, ananutnyeckue QyHKITUN.

5. MOHUTOPHMHT LEJTOCTHOCTH JAHHBIX B pacnpeaeJéHHON cUcTeMe

buzHec-KOHTEKCT:

AVA Group peryasapHO MOJy4aeT JIaHHbIE O KIHMKAaX M KOHBEPCHUSAX OT PEKJIaMHBIX
wiatpopm B Buie JSON-¢aiinoB. Yacto B HHMX BCTpeyaroTCsl TyONMKAThl, MPOMYIIECHHBIE
3HAYEHUS WM HEKOPPEKTHBIE UACHTU(PHUKATOPHI KAMITaHUH.

3agaua:

Pazpaborats mporiecc 3arpy3ku u Banuaanuu naHHbx B Oracle:

— HCIONB30BaTh BHemHUE Ta0nuibl win SQL*Loader s ummopTa,

— nanucath PL/SQL-06710K, KOTOpBIN IPOBEPSET JaHHBIE HA!

* HanMuKe 00s3aTeNbHBIX ToJieH (campaign_id, timestamp, event type),
* nomycTuMBbIe 3HaYeHHs event type (‘click’, ‘view’, ‘purchase’),
* OTCYTCTBHUE AYOJIMKATOB MO YHUKATHHOMY KITFOY;

— HEKOPPEKTHbIE 3aMUCH HAMPABJIATh B OTACIbHYIO TAOIHITY-«KapMaH» JIJIsl aHATIU3a.

Texnomoruu: Oracle External Tables, SQL*Loader, PL/SQL, TaGauiie! i BaMIaluA 1
JIOTUPOBAHUS OIIHOOK.

7. MaTtepuaJibHO-TEXHUYECKOE o0ecneveHne mo JUCUMIInHe (MOIYJII0)

Ne Buz pabor HaumeHnoBanue yueOHOM ayTUTOpHUH, €€ OCHAIIIEHHOCTh
000pyIOBaHNEM U TEXHUYECKUMHU CPEACTBAMU O0YUCHUS
1. JleKuroHHbIE 3aHATHS Aynuropus, YKOMILUIEKTOBaHHas CHIelIMaIN3UPOBaHHOMN
MeOeNIbI0 U TEXHUYECKUMU CpPeJICTBAMH 00yUeHUs
2. JlaGoparopHublie 3aHATHS | AynuTOpHS, YKOMILUIEKTOBaHHas CHIelIMaIN3UPOBaHHOMN
MeOenpl0 M TEeXHHYECKUMH  CpPEACTBAMU  OOy4YeHHS,
KOMIIBIOTEPAMH, TPOEKTOPOM, MPOTPAMMHBIM 00eCIIeUeHHEM
3. ['pynmnoBsie Ayautopus, YKOMIUJIEKTOBAHHAS CHeUATU3UPOBAHHON
(MHAMBUYaTTLHBIC) MeOeNnbl0 M TEXHUYECKUMH  CpeACTBaMH  OOydYeHWS,
KOHCYJIbTAIIUU KOMIBIOTEPAMH, TPOTPAMMHBIM 00eCTIeYeHUEM
4. Tekymuii  KOHTpOJIb, | AynIuTOpHsS, YKOMILIEKTOBaHHas CHIelIMaIN3UPOBaHHOMN
MIPOMEKYTOUHAS MeOeNplI0 M TEXHUYECKHMMH  CPEICTBaMU  OOYYCHHS,
aTTecranus KOMIBIOTEPAMH, TPOrPaMMHBIM 0OecrieyeHueM
5. CaMocTosTenspHast Kabuner s camocTosTeNbHON pabOThI, OCHAIIEHHBIH
pabora KOMIBIOTEPHOH TEXHUKOW C BO3MOXKHOCTBIO MOJKIIIOUEHUS K




cetn «VHTEepHETY», MpPOrpaMMON S3KPaHHOTO YBEIUYEHUS H
00ECIIEYeHHBIH JAOCTYIIOM B 3JIEKTPOHHYIO MH(POPMALUOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEPCUTETA.

Kon-Bo E
Ne IIponykr [Tapamerpsl mpoaykTa Kon-Bo | xonHdurypan 1/13?\[/;
15074 )
1 Bupryansnas | BupryanbHas mammza 10% | 60 e
MallHa vCPU 2 vCPU 4 RAM
OC Ubuntu 22.04 1 116,
CucreMHbIf quck SSD 1 It
10 o
Apenna ny6auusoro IP 1 I
BUDTVAILHAS Bupryanpnas mamnza ¢ GPU
2 MamI;HZa c GPU NVIDIA® Tesla® V100 2 GPU 1 1 T
8 vCPU 128 'b RAM
OC Ubuntu_24.04 1 116,
CucreMHbIf quck SSD 1 T
2000 I'o
Huck SSD 1 10K\
4096 I'o
Huck SSD 1 T
4096 o
Apenna nyoaugroro [P 1 T
3 K8S Master node 8 vCPU 16 RAM 1 1 116
Worker node 10% nons 4 vCPU
32 RAM : i
Worker node SSD-NVME 64 o
Apenna ny6iauunoro IP 1 I
ML Inference
4 Instance Type | Bpems paboTsl B MecsIl 40 1 4
GPU
Hucranc 8§ x NVIDIA® H100
NVLink PCIe 160 vCPU 1520 1 116,
GB RAM
KonuuecTBo 3anpocos k ML- 1 MuH.
MOJIEIISIM It
Ksm ML-moneneit 160 I'o
5 LLM Tokenn GigaChat 2 Max 50 hgf
Toxenst Embeddings 400 Mim
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