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1. HaimeHOBaHHUe JUCIMILIUHBI

CucreMsbl yIipaB/I€eHUA 6aszamu JaHHBIX

2. Hepeqeﬂb IVIaHUPYeMbIX Ppe3y/IbTdTOB O0CBO€HHSA 06p830BaTeﬂbH0ﬁ MporpamMmmabl (HEPE‘«IEHb KOMHETQHHI/Iﬁ) C YKd3dHHMEM

HHAUKATOPOB UX JOCTH)XE€HHUA U IVIAHHUPYEMBIX pe3y/1bTAdTOB oﬁyqunﬂ o AUCIMIyinHe

Kopa komneTenyu

HaumeHnoBaHue

KOMIIeTeHIIUHN

NHANKATOPHI AOCTIHKEHUS

KOMIIeTeHIIUHN

Pe3ynbrarhl 00ydyeHusi (YMeHHUsS U 3HAHHA), COOTHECEHHbIe

C HHAUKATOPaMHU JOCTH)XEHUA KOMIIeTEeHIITUN

[TKH-6

Crnoco6HOCTh OPraHU30BbI-
BaThb MOUCK U cbop nHpopMa-
1I1H, ee XpaHeHUe B CTPYKTY-
PUPOBaHHOM BUJI€, TPOEKTH-
POBaThb U Peajm30BbIBaTh pe-
JISIUOHHBIE U HEPEJIALMOHHbIE

0a3bl ¥ XpaHWIHUIIIA JAaHHBIX

[ eMOHCTpUpYyeT 3HaHKe OCHOB peJis-
I[UOHHBIX 0a3 JJAHHBIX, HOPMAJTU3aAI[UH
nmansbix, ACID, CRUD, ORM, uc-

MOJib3yeT TPaH3aKL[1uu

3HaTh: OCHOBBI PEJIALMOHHBIX 0a3 JAHHBIX, HOPMa/TU3al UM
nanHbix, ACID, CRUD, ORM

YMeTh: MCI0/Ib30BaTh TPaH3aKIUX

[leMoHCTpUpyeT 3HaHKe Pa3IUUHBIX
TeXHOJIOTUW XpaHeHUs! JaHHBIX: peJisi-
L[UOHHBIE U HepesLUOHHbIe 0a3bl
JlaHHBIX, JOKyMeHTapHble XpPaHWIHLLa,
V3BJ/IeKaeT JlaHHble U3 pa3HbIX UCTOY-
HUKOB U B pa3HbIX (popmarax, B TOM

uucijie rIporpaMMHO

3HaTh: TeXHOJIOTUU XpdaHEHUA OAHHBIX: DeJIALIMOHHbIE U HE-
pe/IAUOHHbIE 0a3bl AadHHBIX, TOKYMEHTAPHbIE XPAaHW/IUIIA
YMeTh: 13B/I€KaTh AdHHbIE€ W3 PA3HBIX UCTOYHUKOB U B pd3-

HBIX (l)OpMaTaX, B TOM 4MCJjie ITPpOrpaMmMHO

[TpoekTrpyeT XpaHWIMILA JaHHBIX UC-
XO[isl U3 MX Ha3HaueHUs U xapakrepa
JAHHBIX, BBIOMPAeT MHCTPYMEHTalb-
HOE U apXUTeKTypHOe pellleHue, Gpu-
3UYeCKYIO U JIOTUYeCKYI0 CXeMy JlaH-

HBIX ¥ 000CHOBBIBAeT CBOM BBIOOD

3HaTh: XpaHW/UILLA JaHHBIX, UX Ha3HaUeHUe U XapakTep JaH-
HBIX

YMeTb: NPOEKTUPOBAaTh XpPaHW/IMILA JAHHBIX UCXOJS U3 UX
Ha3HaueHWsl U XapaKTepa /laHHbIX, BbIOMpaeT UHCTPyMeHTallb-
HO€e U apXUTEKTYpPHOe pellleHre, (PU3UYEeCKYH0 U JIOTUYEeCKYHO

CXeMy OdHHBIX U MOXXeT 000CHOBBIBATEL CBOI BbI60p
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KO]I[ KOMIIeTeHIIUHn

HaumeHoBaHue

KOMIIeTeHI{ U

I/IHAI/IKaTOPLI AOCTH)KEeHHUA

KOMIIeTeHI{uHn

Pe3ynbrarhl 00ydyeHusi (YMEeHHUS U 3HAHHA), COOTHECEHHbIe

C HHAUKATOPaMHU JOCTH)XE€HUA KOMIIETEHLIUN

[TKH-8

CriocobHOCTh UCITO/Ib30BaTh
coBpeMeHHbIe WH(hOpPMaI[MOH-
HbIe CUCTEMBI /IJisl PellieHus
3a/jau TIpejMeTHOM 00/1acTH, B
TOM UHCJIE OT€UeCTBEHHOI'O

TIPOU3BO/ICTBA

leMoHCTpUpYeT 3HaHUsI 00 OCHOBHBIX
HMH(OPMaI[MOHHBIX TEXHOOTHUSAX U
MPOrpaMMHBIX CpeZiCTBaX, MO3BOJISIO-

MX UX HUCI10/Ib30BATh

3HaTh: OCHOBHLIE I/IH(i)OpMaL[I/IOHHbIe TE€XHOJIOTUU YIIpdBJie-
Husg 6a3aMu AdHHBIX U ITPOrpaMMHBI€ CPeACTBd, ITO3BOJIAIO-
e UX UCIoJ/Ib30BaTb

YMeThb: UCIIOIL30BaTh I/IH(I)OpMaL[I/IOHHbIe TexXHOJIoTUH 0a3

AAaHHBIX [JId pelleHUd 3aa4

ParroHasibHO BbiOMpaeT UH(opMariu-
OHHbIe TEXHOJIOTUH U peasn3yoliie
WX TIpPOrpaMMHbIe CPe/ICTBa, B TOM
yKCsie, C Y4eTOM CTPaHbl IPOUCXOKe-

HHSA TIPOIrpaMMHBIX CPeCTB

3HaTh: CUCTeMbI yIipaB/ieHus: 6a3aMu JaHHBIX U Pean3yro-
I1I1ie UX NPOrpaMMHbIe Cpe/iCTBa
YMeThb: paljoHabHO BHIOpATh CUCTEMBI yTIpaB/ieHus: 6azaMu

JAaHHBIX W pea/JIM3Yyrolire X rporpaMMHbIe CDeACTBd

Hcronb3yeT coBpeMeHHbIe UH(OpMa-
I[UOHHbIE TEXHOJIOTHUU U TTPOTPAMM-
HbI€ CPe/ICTBA MPH PEIIeHUH 3a7iau
pa3paboTKu mporpaMmmHoro obecrieue-
HUS [I/11 9KOHOMHUUECKUX ¥ (DUHAHCO-

BbIX MIPUJIO’KEHUM

3HaTh: CHCTEMBI yTpaB/ieHus: 0a3aMu JJaHHBIX /11 SKOHOMMU-
YeCKUX U (PMHAHCOBBIX TIPUIOXKEHHUH, B TOM UHC/Ie OTeue-
CTBEHHOTO TTPOU3BO/ICTBA

YMeThb: MCI0/Ib30BaTh CUCTEMBI YTIpaB/ieHus: 6a3aMu JJAHHBIX
TIPU pellieHrH 3a/jau pa3paboTKU ITPOrpaMMHOTO 00ecTieueH st

JI71sT 9)KOHOMUYeCKUX M (DMHAHCOBBIX MMPUIOKeHUH
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3. MecTo JUCHHUIUITMHBI B CTPYKType 00pa30oBaTe/IbHO# MPOrPaMMbI

,Z[I/ICI_[I/IHJ'II/IHa «CucreMbl YIIpaB/1€HUSA 6asamu AaHHBIX>» OTHOCHUTCA K

«Ob1ernpodeccuoHaTbHOMY LUAKITY».

4. O0beM JUCHMIUIMHBI (MOJyY/is1) B 3a4eTHBIX €AMHHUIIAX M B aKafleMHYeCKHUX

yacax C BbIie/IeHHEM 00beMa ayAMTOPHON (/IEKIMH, CEMHUHAPhI) U CaMOCTOSITe/TLHOU

padoThI 00yUarOIUXCS

3aouHas Gopma oOyueHUs

Bup yueOHo# padoThI o Bcero (B 3/e n Cemectp4 (B | Cemectp 5 (B
AUCIUTL/IMHE yacax) yacax) yacax)
OO0I111asA TPYA0EMKOCTh 7/252 108 144
AUCLUILIUHBI
Koumakmuas paboma — 26 12 14
AyoumopHble 3aHssmusi
Jlekyuu 6 4 2
CemuHapbl, npakmuyeckue 20 8 12
3aHamus
CamocmosimenbHasi paboma 226 96 130
B mom uucne Kypcogas paboma/ 24 - -
Kypcogotl npoekm
By Teky1ero KOHTpoIs KoHTtposbHas KoHtposibHas
pabota pabota
Buz npome)xyTouHoM 3aueT ; JK3aMeH 3auer OK3aMeH
arTecTalyu
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5. CopepxaHue [JUCIUIUIMHBI, CTPYKTypHpPOBaHHOe MO0 TemaMm (pa3jesiam)
AVCOMILIHHBI C YKa3aHHEM UX 00heMOB (B aKaJeMHYeCKHX Yacax) M BHJAOB y4eOHBIX

3aHATHA

5.1. CopepxaHue JUCHUILIMHBI

Tema 1. Ba3bl AaHHBIX W yNpaB/eHHe WUMH. JBO/IIOIUA CHCTeM 0a3 JAaHHBIX.

ApxuTeKTypa cucreM 0a3 JaHHBIX.

Wudopmariys, JaHHbIe, 3HaHUs. BBeneHne B 0a3bl [JaHHBIX, OCHOBHbIE TIOHSATHS U
orpefiesieHus. ABTOMAaTM3WpOBaHHble WH(OpPMALMOHHbIE cucTeMbl. Ha3HaueHue U
KOMITOHEHThI CHCTeMbI 0a3 /aHHBIX. JBOJIIOLMS CHUCTeM 0a3 AAHHBIX, STarbl Pa3BUTHS
CYB/l. BBeneHrie B apxUTeKTypy cucteM 0a3 maHHbIX. Tpeboanus Kk CYB/l. ®yHkimu
CYB/l. TpexypoBHeBas apxurekrypa cuctem 0a3 gaHHbix ANSI/SPARC. Apxurekrypa
MHOTOTIO/Th30BaTe/IbCKUX cucTeM 0a3 jgaHHbIX. KommonenTsl CYB/. O630p COBpeMeHHBIX
CYB/l. OcobeHHOCTM OpraHM3aliyd AAHHBIX B MH(OPMAIMOHHBIX cHcTeMaxX. OTiuuus

MeJKJy COBpeMeHHbIMU pesiiLiuoHHbIMUA CYB/I.

Tema 2. Mojenu gaHHbIX. PensiiiuoHHasi Mojie/ib JaHHBIX.

[TonsiTue Mofenu fAaHHbIX. COCTaB/sAOLIME MOZENW [aHHBIX: TUIMbl CTPYKTYpP
JAHHBIX, OTepaluy HaJ, AaHHBIMHU, HA0Op TpaBWJI LIeJIOCTHOCTH AaHHbIX. Kiaccudukarys
Mo/iefiel: ceTeBasl, epapxuyeckKasi, pe/siijuoHHasi, 06 beKTHO-OpPUeHTUPOBaHHasi, 0OBEKTHO-
pesilMOHHasi  Mofenu AaHHbiXx. COOTBeTCTBUE  MoOZe/ied  [JaHHbIX  Ha3HAYeHWI0
MH(OPMALIMOHHBIX CHUCTEM, B KOTOPbIX OHM WCHO/b3yHOTCs. KcCTOpusi, KOMITOHEHTbI
(acriekThl) pesISIUOHHOW Mofenu [JaHHbIX. OCHOBHbIE TIOHSITUSI DPEeJSIUOHHOW Mozenu
JAHHBIX: OTHOIIIEHWEe, CXeMa OTHOILEeHWs, cxeMa 0a3bl JaHHBIX, KOPTeX, aTpuOyT, THII
JJAHHBIX, IOMEeH, MepBUYHbIA K/IOU, BHELLHWW K/IHOU, THIIbI CBSI3€M, 11eI0OCTHOCTh JaHHbIX.
CBOWCTBa OTHOILIEHWM. AHOMAa/JWU peSLUOHHBIX cxeM. Hopmanusauus OTHOIIEeHWM.
[TpuBeneHuve K mepBoil HOpMasbHOW (opme. [loHATHe (QYHKLMOHATBHOM 3aBUCUMOCTH.
[IpuBeseHre KO BTOpOM HOpMasibHOM (hopme. [loHATHe TpaH3UTUBHOW (DYHKLIMOHATBLHOU
3aBUCUMOCTU. [IpuBefieHre K TpeTbell HOpMasibHOW ¢opme. IIpuBejeHre K HOpMaabHOM
tdopme Boiica-Koaza. Jpyrue 3aBUcMMOCTU ¥ HOpMasibHble Gopmbl: 4H® — MHOr0o3HauHbIe
3aBUCUMOCTH, SH® — MakcMManbHO BO3MOXKHOe pasjiokeHWe 6e3 rorepb WMH(OpMaIvu.

['paduueckasi cxeMa Mojie/iv JaHHBIX. PejsiiiioHHast asrebpa. PessijuoHHOe UCUKC/ieHue.

Tema 3. OcHoBbl SQL. BBefjeHHe B s3bIku ompejeneHus AaHHbIXx (DDL) u

MaHUNYy/JIUpoBaHusa JaHHbiMu (DML).
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Beegenne B s3pik SQL. Ocobennoctn SQL. Jlekcuueckasi crpykrypa SQL:
K/IIOUeBble CJIOBA, WAeHTU(UKATOPbl, KOHCTaHThI, OMEpaTOphl, CreljuajbHble CHUMBOJIbI,
TPOIYCKH, KOMMeHTapuu. IIpuoputer omneparopoB. UWC/IOBble TUIIBL: L|€/I0UMC/IEHHBIE,
yyciaa (PUKCHPOBAHHOM TOUHOCTU, 4YMC/IAa C IUlaBatoled Toukod. CHMBOJIbHBIE THIIbI:
character, varchar, text. Tumsl «jara ¥ BpeMsi». Jloruueckuit Tumn. Maccusbl. Tumbsl JSON.
Co3manue, wu3MeHeHuWe, yaaseHue Tabmui, omnepatop TRUNCATE. 3HaueHusi Ti0
ymonuanuto. Orpanudenusi: yHUKaabHOCTA UNIQUE, orpannuenmne CHECK, nepBuuHbIi
KoY, BHemmHWM Kmou. [IpeacrapnenHus. CxeMbl 0a3bl  AaHHbIX. CoOBMeCTHOe
ucrnonb3oBanue omnepatopoB CREATE, ALTER, DROP pgns co3gaHusi U U3MeHeHus
CTPYKTYpbl 0a3bl /aHHBIX. Ha3HaueHWe si3bIKa MaHUMY/IMPOBAaHUS [JaHHBIMU. BcTaBka
JMaHHBIX: o0mui Buz omnepatopa INSERT, Bo3Bpar 3HaueHuii mosiel. BcTaBka mipu
orpaHvueHuyd yHukaibHOCTU. [Ipemnokenne ON CONFLICT. Komanpma COPY.
O6HoBeHne AaHHBIX: o0uMi BuA ormepatopa UPDATE, oGHoOBieHWe C MOABBIOODKOM,
0OHOBJIEHHE C [IOTIOTHATEIbHBIMUA TaO/MUIlaMU. YAa/ieHue JaHHBIX: OOIIMii BU orepaTopa
DELETE, yganeHue c TIOABLIOODKOW, yaneHHe C [IOTIONIHUTETbHBIMU TaO/IUIaMHU.
Vcnonb3oBanue orieparopoB INSERT, UPDATE, DELETE ais HaronmHeHus 6a3bl JaHHBIX.

Pa3BepThiBaHUe 0a3bl JaHHBIX.

Tema 4. ®opmupoBaHue HabopoB JaHHbIX: onepaTrop SELECT.

Crpyktypa 3anpoca SELECT. Jloruyeckass TIOC/e[0BaTe/bHOCTb —OMepalui,
BbimonHsseMbix SELECT. Crmcok Bbibopku. Ilpocrasi ¢popma SELECT. Mcrosnb3oBaHue
DISTINCT. ®pasza FROM. ®pasza WHERE. SQL-Bbipaxkenus. [lonHble WMeHa B CIIMCKax
BbIOOpKU. [IpuBeneHue tura. 3HaueHuss NULL. Bbi3oBbl ¢yHKIME B SQL-BbIpakKeHHUSsIX.
Marematuueckue (GyHKUUA. CTpokoBble  (QyHKUUUA. @DPyHKUMM fAatbl. DyHKIUHU
koHBeprauuu. @yHkiuu NULL. Oneparop CASE. YcnoBHbele BbipakeHus. Ornepatop IN.
Omneparopsl cpaBHeHusi. CorocTapiieHre ¢ 00pa3iioM. KOHCTPyKLMU CpaBHEeHHsI CTPOK M
MaccuBoB. CoeauHenust Tabmuil. ITepekpectHoe coeannenue, CROSS JOIN. BHyTpeHHUe
coenuHenusi: INNER JOIN, NATURAL JOIN. Bueminue coegqunenus: LEFT JOIN, RIGHT
JOIN, FULL JOIN. OcobenHoctu coenuHeHusi. OrpaHuueHus. IIceBAOHUMBI /11 MMeH
CTOJIOTIOB UM TabMMUHBIX BhIpakeHui. CamocoeiurHeHUsl. [DyNUpoOBKa W arperdpoBaHUe.
®paza GROUP BY. Arperupywomume ¢yHkiuu. ®paza HAVING. YnopsijoueHue wu
orpaHuyeHue kosmuectsa pesynbratoB: ORDER BY, OFFSET, LIMIT. Hcrnons3oBaHue
KOMOMHHUPYIOIUX 3anpocoB (omepartopoB pabotsl Hag MHoKecTBamu) UNION, EXCEPT,
INTERSECT. Ucnonb3oanue onepatmii GROUPING SETS, ROLLUP u CUBE. OcHoBsI
rioA3anpocoB. IIpocTeie moAzamnpockl. CKajsipHble 1MO3anpockl. TabiuyHbIe MOA3arpOoCHL.

CnoxHble nog3anpockl. OKOHHbIE (QYHKLMH.

Tema 5. Tpan3zakumm.
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KoHuemnuys TpaH3akUWi: HayaTb BbIMOAHeHWe rpymnnbl onepauuid  (BEGIN),
3aukcupoBath (END/COMMIT), otmenuts (ROLLBACK), mocTaBUTh TOUKY COXpaHeHUS
(SAVEPOINT). Tpansakuyuu u cBorctBa ACID. Cepuanuszanusi TpaH3akLui. YPOBHU
m3onsaumu Tpan3akuuii: READ UNCOMMITTED, READ COMMITTED, REPEATABLE
READ, SERIALIZABLE. MexaHu3Mbl OJIOKHDOBKA: Ha YpOBHe Tab/uil, CTPOK,

pekoMeH/iaTe/TbHast GJI0KMPOBKa.

Tema 6. I[TpoekTHpoBaHue 0a3 JaHHBIX.

CeMaHTHUeCKOe OTMCcaHHe rpeAMeTHON 0bmacTy, busHec-1paBwia. KoHienTyanisHoe
rpoekTUpoBaHue. Mojiesib «CyIIHOCTb-CBsI3b». OrpefiesieHre cyiiHocTed. OripesiesieHue
arpubytoB. Knaccudwkaiuss — aTpuOyTOB:  TIPOCTOM,  COCTAaBHOM,  OJHO3HAYHBIM,
MHOTO3HAUHBIM, TIPOM3BOAHBIN, K/IIOUEBOM, HEK/TFOUeBOM, 00s13aTe/TbHBIN, HeoOsi3aTe/TbHbIH.
Omnpenenenvie nomeHOB. OripefiesieHWe K/IHOYeM: CYTMepK/IIOY, TOTeHLMalbHbIM KJIHOY,
TepPBUYHBIA KJIIOY, aJbTePHAaTHBHBIM KIIIOY, BHEIIHUM Kaod. OrpesesieHye CBs3eM:
00s13aTe/TbHOCTh, KPaTHOCTh (KapAWHA/TbHOCTh), XapaKTePUCTUKK CBsizell. MozemupoBaHue
cBsizeld Mmexxay obbekramu: ER-muarpammbl. Hotarum gnis mipeacrasienusi ER-auarpamm.
PacimpeHuss MOJielIM  «CYIITHOCTb-CBSI3b»:  yTOUHeHHe/0000IIieHre, arperupoBaHue,
komno3uuys. OnpejeneHre CyrnepkaacCoB U MOAKIACCOB. JOMoMHUTe/NbHbIE JeHCTBUSI CO
cBs3siMd.  OrmipefiejieHMe acCOLIMATHMBHBIX CBsizer. PaspemeHue cBsizet Tuma N:M.
OmnpefeneHve HernepeMellaeMbIX, HepapXWueCKUX, PEeKYPCUBHBIX W [YTOBbIX CBSI3€M.
MogpenvpoBaHie [aHHbIX Ha TMPOTS)KeHHWHW BpemeHU. Jlormyeckoe TMpoeKTUpOBaHUe.
Ynanenue cBsizelt N:M. VYpganenuwe cBszeli C aTpulOyTamMH, CAOKHBIX, PeKYpPCHUBHBIX,
M30BITOUHBIX CBSI3€M. Y/la/ieHre MHOTO3HAaUHbIX aTpuOyTOB. [lepexo/ K JIOTHuecKol MOZesTH:
npaBuia (POpMUPOBaHUS OTHOLLIEHWH, IPUMEeHeHre TeXHOJI0ruM HopMau3auuu. [lepexof
¢dusnueckoii mozsenu. [Ipeobpa3oBaHue TIOrHYeCKON MOJiey B pessliioHHy 0. CoraiieHue
vMeH 0a3bl [aHHBIX: W3y4YeHWe W TIPUMeHeHHWe TIpaBU/ HMEHOBaHUS OOBEKTOB,

HCII0J/Ib3YEMBIX B Cl)I/IBI/I‘-IeCKI/IX MO/JeIsax.

Tema 7. I[TporpaMmMupoBaHue Ha CTOPOHE cepBepa 0a3bl JAaHHBIX, MIPU/I0KEHHSI.

@yHKLMHU U TIPOLeAyPhl: Olpeje/ieHre, rapamMmeTphl orpezeseHus, Bbi30B. Kareropumn
¢ynkumii: IMMUTABLE, STABLE, VOLATILE. Ornpeznenedve (yHKUMM Ha SI3bIKe
3arnpocoB. Ileperpy3ka ¢yHkiui. @yHkuun SQL C BBIXOAHBIMU MapaMeTpamMu. DyHKIMU
SQL ¢ nepemeHHbIM UMUC/IOM apryMeHTOB. @yHKuMM SQL cO 3HaueHUsIMU apryMeHTOB T10
ymomuaanio. Pyakimu  SQL, mopokzparoique Tabmuipl. DyHKIWUH, BO3Bpallarolie
MHOXecTBa. [Tomumopduble ¢yHkumyr SQL. ®dynkimu SQL ¢ mpaBuinamMyd COPTUPOBKH.
Tpurrepel. O630p MexaHu3Ma paboThl TpUrrepoB. TpurrepHole (QYHKIMH. BuauMocTb
M3MeHeHUH B faHHbIX. S13bIK PL/pgSQL: 00bsB/I€HNSs, YIIPaB/IsIoON[e CTPYKTYPhI, KypCOPHI,

coobmienust 06 ommbkax, ornagka. S3bik PL/Python. ®yukuuu Ha PL/Python. 3Hauenwus



]

JAaHHBIX: corocTapjaeHue TUTNOB AaHHbIX; Null, None; MaccuBbl, ClIMCKH; COCTaBHBIE THIIbI;
(dyHK1[MY, Bo3Bpalljatolijie MHOXeCcTBa. COBMeCTHOe UCIO/b30BaHUe JJaHHbIX. AHOHHUMHbIE
6noku koga. Tpurrepneie dyHkimu. O6paiieHre K 0a3e maHHbIX. Paborta ¢ PostgreSQL B
Python. API mopyns Python. ITogkmtouenne kK 6a3e gaHHbIX. Kypcop W orepaijuu c
JNAHHBIMHM: BCTaBKa, BbIOOpKA, OOHOB/eHWe, yaaseHWe. VI3MeHeHHe CTPYKTYpbl 0a3bl

AdHHBIX.

Tema 8. OnTUMHU3aLUA BHINO/THEHHUS 3alIPOCOB.

Wcnonb3oBaHve WHAEKCOB. VHAEKCHbIe CTPYKTYpbl: B-gepeBbs, OWTOBBIE KapThl,
Apyrue Buzpl uHAekcoB. Co3zganue nHaekca, CREATE INDEX. Ynanenue ungekca, DROP
INDEX. YHukanbHble wuHZEKCbl. CocTaBHble HWHAEKCbl. VHAEKChI MO0 BbIPa’KeHUSIM.
YacTuuHble MHZAEKCHL. VIHAEKChI U TOPAIOK COeJUHEeHUN. ATOPUTMBI JOCTYIA K JaHHbIM:
nosiHOe (TIoC/IeloBaTe/lbHOE) CKaHMPOBaHWe, JOCTYyN K Tab/ivijaM Ha OCHOBe WH/EKCOB,
CKaHMPOBaHWEe TO/NBKO WH[EKCa, CKaHWpOBaHWe Ha OCHOBe OuTOBOM KapThl. Criocob
coefiMHeHHs1 HAaOOPOB CTPOK: BJOKEHHBIM 1MWK/, XeIMpOoBaHWe, CausHue. [loaxoapl K
onThmu3anuu 3arnpocoB. [lnaH BeimosHeHus 3aripoca U KomaHzga EXPLAIN. Ilapametp
ANALYZE. CratyicTuka, UCI0/Ib3yeMas IJIaHUPOBIIUKOM. YTIpaBjieHve IJIAHUPOBIIIUKOM C

TIOMOLLBIO IBHBIX NpezyioykeHni JOIN.

Tema 9. Hepensijuonnsbie u pacnpejenensabie CYB/I.

CYBl NoSQL, ocHOBHble XapakTepuCTUKU. TUIIbI CHUCTeM: XPaHWIMIA «KJIHOU-
3HaueHue» (Oracle NoSQL Database, Redis), JoKymMeHTOOpHeHTHPOBaHHbIe 0a3bl AAHHBIX
(CouchDB, MongoDB), rpadosbie 06a3bl gaHHbix (OrientDB, Neo4j, InfiniteGraph),
KojIoHOuHble 6a3bl gaHHbIX (Apache HBase, Apache Cassandra), 6a3bl JJaHHBIX B MaMSTH
(RDM, Amazon DynamoDB Accelerator), 6a3bl JaHHBIX TTOMCKOBBIX cucTeM (Amazon ES).
Pacnipenenennple  CYB/l: Ha3HaueHWe, CTPYKTypa, OCOOEHHOCTHM peaju3aliid B

HH(bOpMaI_[HOHHBIX crucreMax. Hal'[paBJ'IEHI/IH Pa3BUTUA CUCTEM XPAHEHUA NdHHBIX U 3HAHUM.



]

5.2. Yue0OHO — TeMaTUUeCKUH IIJIaH

3aouHas popma oOyueHUs

n/ HaumeHoBaHue TeM TpyAoeMKOCTH B yacax
n a3/iesioB) JUCLHMILTAHBI
(pasp ) Aucn KonrakTHasi pabora - AyquropHasi E
\ (=}
pabdora g
®
<
: :
g Ooman, | JIekuuu CeMuHapsbl, 5
B T.U.: NMpaKTu4yecKue E
3aHATUA §
=
c
@)
1 | ba3wel gaHHbIX U ynipaBieHve | 13 2 1 1 11
UMU. DBOJTIOLHS CUCTeM 0a3
Jl@aHHBbIX. ApXUTEKTypa
cuctem 0a3 JJaHHBIX.
2 | Mogenu naHHBIX. 23 2 1 1 21
PensauunonHas mogesnb
JlaHHBIX.
3 | OcHoBel SQL. Beenenue B 34 3 1 2 31
SI3bIKW OTIpe/ie/IeHrs] JaHHbIX
(DDL) u maHuIy/iMpoBaHus
nanHbivu (DML).
4 | ®opmupoBaHue HabOPOB 82 9 2 7 73
nannbix: oreparop SELECT.
5 | TpaH3akuuu. 17 1 0 1 6
6 | IlpoektupoBanue 6a3 35 4 1 3 31
JTaHHBIX.
7 | IIlporpammupoBaHue Ha 44 3 0 3 41
CTOpOHe cepBepa 0a3bl
JlJAHHBIX, MTPUIOKEHHS.
8 | OnTuMM3aLUs BBITTOTHEHUS 17 1 0 1 6
3arpoCoB.
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n/ HaumeHoBaHue TeM TpyAoeMKOCTb B yacax
n (pa3pesnoB) AMCHUTLITAHBI @
KonTakTHasi padora - AyquTopHasi 5
\ (=}
pabora g
&
<
: :
g Oomas, | JIekuuu CemMuHapBbI, 5
B T.U.: npakTHYecKue E
3aHATHUA §
=
c
o
9 | HepensijvoHHbIe U 7 1 0 1 6
pacripegenensabie CYB/].
B 1jesioMm no gucCHUILIVIHE 252 26 6 20 226

11
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5.3. Copep)xaHye CeMUHAPOB, MPAKTUYECKUX 3aHATUH

HaumMmeHnoBaHue TeM

(pa3paesnoB) AUCLUNIMHBI

ITepeueHb BONPOCOB /I/Isl 00CY)K/IeHHs HA CEeMUHAapax,

NPAKTHYECKHUX 3dHATHAX

@®opMbI IPOBe/ieHNs 3aHATHI

Ba3sbl IaHHBIX U yIpaB/ieHre
UMU. DBOJTIOLIMSA cucTeM 0a3
JAHHBIX. ADXUTEKTypa CUCTEM

0a3 JaHHBIX.

BBenennie B 0asel [JaHHBIX, OCHOBHBIE TIOHATHS U
oripesienieHusi. Ha3HaueHWe W KOMIIOHEHTBHI CHCTeMbI 0a3
JAHHBIX. ODBOJIOLUS cHcTeM 0a3 /JaHHBIX, 3Talbl Pa3BUTHS
CYB/[l. BBenmeHue B apxuTeKTypy CcucTeM 0a3 [aHHBIX.
TpeboBanuss k CYB/[. dynkuuu CYB]/]. TpexypoBHeBas
ANSI/SPARC.
ApxuTeKTypa MHOTOIO/Ib30BaTeIbCKUX CUCTeM 0a3 JaHHBIX.

Komrnionentsr CYB/I.

apXWTeKTypa cucteM 0a3  [JaHHBIX

WnrepaktBHasi ~ (opma,  KO/UIEKTMBHOe  OOCY>KZeHue

pelleHn.

Mogenu JaHHBIX.
PensduuonHas mogens

JaHHBIX.

[Tonsitrne M™openu JaHHbIX. Kraccudukauus mojenei:

ceTeBasd, nepapxuyieckas, pe/IA0UOHHasd, 00BEKTHO-

OpPHEHTHPOBdAHHas, OG’I:EKTHO-peIIHLII/IOHHaH MOJe/In JaHHbIX.

OCHOBHBIE  TIOHSITUS pEHHuHOHHOﬁ MoJde/M - IaHHBIX:

OTHOIIIEHHEe, CXeMa OTHOIIEeHMs, CxemMa 0a3bl JIaHHBIX,
KOpPTeX, aTpuOyT, TUIT JAaHHBIX, JOMEH, TePBUUHBLIM KIIIOY,
BHEIIHUM K/IIOYU, TWIBI CBSA3€H, 11eJIOCTHOCTh JAHHBIX.
CBoiicTBa OTHOIIIEHWH. AHOMa/lMKA PeJILUOHHBIX CXEM.
OTHOIIIeHUIA.
dbopwme.

3aBUCUMOCTH. [IpuBefieHre KO BTOPOi HOpMasbHOU (hopme.

Hopwmanuzarus [lpuBeseHve K  TiepBOU

HOpMaJIbHOM [Tonsitrve  yHKUMOHATBHOM

[ToHsATHe TpaH3UTUBHON (YHKLMOHAILHON 3aBUCHUMOCTH.

[IpuBegeHue K TpeTheit HopMmasbHOU (opme. ['padrueckas

12

WnTtepakTrBHas (opMa, MPAKTUKYM I10 pellleHHI0 3afad Tio
TeMaTHKe 3aHSTUS U KOJJIEKTUBHOe 00Cy/eHue pelleHuH,

CaMOCTOsATe/IbHasA pa60Ta.




]

HaumeHoBaHMe TeM

(pa3paesnoB) AUCHUNIMHBI

ITepeueHb BOMIPOCOB /i/Isi 00CY)K/IeHHsI HA CeMHUHapax,

NPAKTHYECKHUX 3dHATHAX

@®opmMbl NIpOBeieHUs 3aHATUHI

cxeMa MoJenu  /IaHHBIX. PensitiionHast  anrebpa.

PensLinonHoe ucuncnenve.
OcHoBel SQL. Begenue B Jlekcuueckass ~ cTpykrypa  SQL:  kiwoueBble  CJioBa, | IHTepakTHBHasi (hopma, MPaKTUKYM IO pellieHHt0 3ajiau To
SI3bIKY OTIpe/ie/IeHus] JaHHbIX UIeHTU(UKATOPbl, KOHCTAHTBI, OIepaTophl, CrelyasbHble | TeMaTHKe 3aHATHS U KOJUIEKTUBHOE 00CYyK/jeHUe pelleHHH.

(DDL) 1 MaHUyTUPOBaHUs
naHHbiMu (DML).

CUMBOJIbI, TIPOIYCKU, KOMMeHTapuu. [IpyopureT onepaTopos.
UucsioBble TUIIBL: LieJIOYMC/IEHHbIe, urcaa (UKCHPOBAHHOM
TOYHOCTH, UMCJ/a C T/aBatolleld Toukoi. CUMBOJIbHbIE THUIIBIL:
character, varchar, text. Tumsl «ziata ¥ Bpemsi». JloruuecKuii
tur. Co3faHve, u3MeHeHUe, ynaaeHue Tabmuil. 3HaueHUs T10
ymomuaHuto. Cxembl  6a3bl  JaHHBIX. OrpaHUYeHUs:
yaukaapHocTd UNIQUE, orpanuuenne CHECK, repBUuHbBIM
K04, BHeHWW Kmou. CoBMeCTHOe  HCIOJb30BaHUe
onepatopoB  CREATE, ALTER, DROP pans co3ganus u
M3MeHeHHs1 CTPYKTyphbl 0a3bl JaHHbIX. HasHaueHMe si3bIKa
MaHUITy/TMPOBaHUS JAHHBIMUA. BcTaBKa [aHHBIX: OOLUI BUJ
oneparopa INSERT, Bo3Bpar 3HaueHuli rosieid. BctaBka npu
OrpaHUYeHUU ON
CONFLICT. Komanga COPY. OOHOBNeHHe JaHHBIX: OOIIHA

Bug onepatopa UPDATE, o0HOB/eHHe C T0JBBIOOPKOM,

YHUKa/IbHOCTH. [Tpennoxenue

0OHOB/IEHHWEe C [IOTIOJIHUTEBbHBIMU TaO/MUIlaMU. YaaneHue
JaHHBIX: oOmmi BUg onepatopa DELETE, yamanenuwe c
TIOABBIOOPKOM, y/aseHWe C JOTOJHUTeTbHBIMU TabIuLiaMu.
Ucnonb3oBanue oneparopoB INSERT, UPDATE, DELETE
Jl@HHBIX.

JUIsT  HarlofHeHust 6a3bl Pa3BepreiBaHne 6a3bl

JTAaHHBIX.
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HaumeHoBaHMe TeM

(pa3paesnoB) AUCHUNIMHBI

ITepeueHb BOIIPOCOB /i/isi 00CY)K/IeHHsI HA CeMHUHapax,

NPAKTHYECKHUX 3dHATHAX

®opmMbl IpOBeieHUs 3aHATUHI

dopmMupoBaHre HaOOPOB
JaHHbIX: oreparop SELECT.

CrpykTypa SELECT. Jlornyeckas
MOC/e/l0BaTeIbHOCTh  orepanui, BbinonHsgembix SELECT.
BBIOOPKH. ITpocras ¢dopma SELECT.
Ncnonb3osanue DISTINCT. ®pasa FROM. ®pasa WHERE.

SQL-BbipakeHusi. [lonHble WMeHa B CIHMCKAaxX BBIOOPKH.

3ampoca

Crmcok

[TpuBenenvie tumna. 3HaueHuss NULL. Bbi3oBbl GyHKLUMI B
SQL-BeIpakeHussx. Maremaruueckre (QyHKUUH. CTpOKOBBbIe

byHKLIM.
®ynkiuy NULL. Oneparop CASE. YcioBHBIe BbIpayKeHUs.

@OyHkyMd  Aartbl.  DYyHKOUM ~ KOHBepTaLUu.
Orneparop IN. Omneparopel cpaBHeHus. CorocTaBjieHue C
obpasrjom. KoHCTpyKIjM cpaBHEHHSI CTPOK Y MaCCHBOB.

Coepunenusi Tabmur. IlepekpectHoe coepuHenne, CROSS
JOIN. Buyrtpennue coenuHenus: INNER JOIN, NATURAL
JOIN. Bremnwne coemunHenusi: LEFT JOIN, RIGHT JOIN,
FULL JOIN. OcobenHoctn coeauHeHus. OrpaHUYeHHsI.
[TceBAOHUMBI /1 IMEH CTOJIOLIOB M TaOIMUHBIX BbIPayKEeHUH.
CamocoeguHenus. I'pynnupoBka u arperuposaHue. dpasa
GROUP BY. Arperupyroupe ¢pynkimu. @pasa HAVING.

YnopsijoueHre ¥ OrpaHUMYeHMe KOJIWYecTBa pe3y/bTaToB:

ORDER BY, OFFSET, LIMIT. Hcrnons3oBaHue
KOMOWHHUDYIOIIUX ~ 3arpocoB  (orepaTopoB  paboThl  Haf
MHO)XeCTBaMH) UNION, EXCEPT, INTERSECT.

Ncnonb3oBanue onepatmii GROUPING SETS, ROLLUP u

CUBE. OcHosbl mnopsarnpocoB. IIpocTele 1moj3anpocsl.
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WHTepakTyBHas (opMa, MPaKTHKyM [0 pelleHuI0 33afad o
TeMaTHKe 3aHSTHS U KOJJIeKTUBHOEe OOCY)KIeHue pelleHHH,

BBITIOJTHEHHE KOHTPOJIbHOU PaboThI.




i
HaumeHoBaHUe TeM IlepeyeHb BONPOCOB JJisl 00CY)KeHUsA Ha CeMHUHAapaXx, @®opMbI IPOBe/IeHNS 3aHATHI
(pa3paenioB) AMCIUIUIMHBI NMPaKTHYeCKUX 3aHATHAX
Ckansipuble  mof3anpocbl.  TabmuuHble — TI073arpOCHI.
CnoxHble Tiof3anpockl. OKOHHbIE (YHKIUM.
TpaH3aKIUH. KoHujenyss TpaH3aklUii: HauaThb BBIMOJIHEHWe Trpymrbl | VHTepakTvBHas (opMa, MPAKTUKYM T0 pelIeHur0 3afad o
orneparii  (BEGIN), 3adukcupoBate (END/COMMIT), | TemaTuKe 3aHATHS U KOJUIEKTUBHOE 00CYK/IeHUe PelleHHH.

ormMeHuTh (ROLLBACK), MOCTaBUTb TOUKY COXpaHeHHs
(SAVEPOINT). ACID.
Cepuasnu3aiusi TpaH3akl[Ui. YPOBHU W30/SI[UN TpPaH3aKLWMN:
READ UNCOMMITTED, READ COMMITTED,
REPEATABLE READ, SERIALIZABLE.

O/IOKMPOBKU: Ha ypOBHe Tab/MI, CTPOK, PeKOMeH/aTe/bHast

TpaH3akiMM U CBOMCTBa

MexaHU3MbI

O/I0KMPOBKaA.

[TpoekTrpoBaHue 6a3 JAHHBIX.

Bbusnec-nipaBuna. KonuenryansHoe MPOeKTUPOBaHUe.

Mogenb  «CyLHOCTb-CBA3b». OripefiesieHde  CYL[HOCTEHN.

Ompenenenvie  arpubytoB. Kiaccudukanys — arpubyTos:

MPOCTOM,  COCTAaBHOM,  OJHO3HAYHbIM, MHOTO3HAUHBIN,

TIPOU3BO/JHBIN, K/IFOUEBOW, HEK/IOUeBOl, 00s13aTe/TbHbIN,

HeoOs13aTenbHBIM.  OripefesieHre  goMeHOB. OripeseneHue

K/IIOYel: CYIIepK/Io4, TOTeHIMa/JbHBIM KJII0Y, IePBUUYHBINA

KJTIOU, a/lbTepHAaTUBHBIN KJIIOY, BHEIITHHUHN KJIIOU.

Ompenenenve  cBs3edi:  00s3aTe/IbHOCTb,  KPAaTHOCTH

(KapAuHa/IBHOCTB), XapaKTePUCTHUKU CBs3er. MogenrpoBaHue
cBs3elt Mexay obbekramu: ER-puarpammbel. Hortarwm st
npeacrasnenus  ER-puarpamm.

Pacumpenuss  Mopenu

«CYIIHOCTB-CBSI3b»: yTOUHeHHe/00001IeHre, arpernpoBaHue,
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WHTepakTrBHas (opMa, MPaKTHKyM [0 pelleHuI0 3afad o

TeéMadTHKe 3daHATHA U KOJIJIEKTUBHOE O6Cy>K,E[€HI/Ie pEMEHHﬁ.




]

HaumeHoBaHMe TeM

(pa3paesnoB) AUCHUNIMHBI

ITepeueHb BOIIPOCOB /i/isi 00CY)K/IeHHsI HA CeMHUHapax,

NPAKTHYECKHUX 3dHATHAX

®opmMbl IpOBeieHUs 3aHATUHI

koMmrosuius. OrpesiesieHHe CyTepK/IacCOB M IOJKJ/IaCCOB.
HonomHuTenbHble AeUCTBUSI CO CBs3saMU. OmnpeneneHue
accoLMaTUBHBIX CBs3ed. PaspemieHue cBsised Tuna N:M.
Onpegenenve HelepeMelaeMblX, viepapxuueCKHXx,
PEeKYPCUBHBIX M JYTOBbIX CBsizel. MopenupoBaHue JaHHBIX
Ha TPOTSDKeHWM BpeMeHU. Jlornueckoe NpOEKTUPOBaHUeE.
Ynanenue cBsizeit N:M. VYipanenwe cBsizeli c arpubyTamu,
CJIOKHBIX, PEKYPCUBHBIX, HW30BITOUHBIX CBsi3eil. YnaneHue
MHOT'03HauHbIX arpuOyToB. Ilepexof K JIOrMueckol Mozesnu:
npaBuia  (GOpPMHMpOBaHUSI  OTHOLLEHWM,  MpUMeHeHue
TeXHOJI0rMK HopMasu3aluu. [lepexof K ¢pusnueckoi Mojesnu.
[TpeoOpa3oBaHue JIOTMUECKOW MOZieId B PeIALMOHHYIO.

CornaiiieHre ¥MeH 0a3bl JaHHBIX: HW3yUueHHe W IIpUMeHeHNe

NMpaBW/ ~ VMEHOBaHUsI  OOBEKTOB,  WCIIO/b3yeMbIX B
¢bu3nUeCcKUX MozensX.
[TporpamMmmupoBaHue Ha @dyHKUMM M TpOLieypbl:  OmpejeneHWe, TapaMmeTpsl | MIHTepakTvBHasi (opMa, MPakTUKyM IO peLIeHUIo 33jay I10

CTOpOHe cepBepa 0a3bl

AaHHBIX, ITPHUJ/IO’KEHHA.

onpenenenusi, Bbi3oB. Kareropuu ¢ynkimii: IMMUTABLE,
STABLE, VOLATILE. Ornpenenenvie (QyHKI[MH Ha si3biKe
OyHKLIUN. SQL ¢
BbIXOAHBIMK mNapaMeTpamMu. @yHkumu SQL c mepeMeHHBIM
dynkiuu  SQL

aprymeHToB no ymondanuto. ®yHkunu SQL, nopoxjarorue

3aripocoB. [leperpyska DyHKLIUU

UMUC/IOM aprymeHTOB. CO 3HaueHusaMH

TabMULIBI. DyHKLNH, BO3Bpalliaolye MHO)KEeCTBa.

[Monumopdubie dyHkiuyu SQL. @yskiuu SQL ¢ npaBuiamu

copTpoBKUA. Tpurrepel. 0O030p MexaHuW3Ma  pabOThI
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TeMdTHKe 3aHATHA M KOJIJIEKTHBHOeEe O6CY)K,£[EHI/IE pEMEHHﬁ,

camocTosiITe/IbHast pabora.




]

HaumeHoBaHMe TeM

(pa3paesnoB) AUCHUNIMHBI

ITepeueHb BOIIPOCOB /i/isi 00CY)K/IeHHsI HA CeMHUHapax,

NPAKTHYECKHUX 3dHATHAX

®opmMbl IpOBeieHUs 3aHATUHI

TpUrrepoB. TpurrepHsie QyHKIMU. BUAUMOCTb M3MeHeHUH B

JaHHbIX. SI3pIK  PL/pgSQL: 00bsiBNEHUsi, ymnpaBstoIre

CTPYKTYPBI, KYPCOpBI, Co00IjeHuss 00 omubKax, OT/ajKa.

Aspik  PL/Python. ®ynkuum Ha PL/Python. 3nauenus
JIlAHHBIX: corocTaBieHHWe THUMNOB JaHHbX; Null, None;
MacCHBbl,  CIIMCKM;  COCTaBHble  THUIbL;  (YHKLUY,

BO3Bpallaroiue MHoXKecTBa. COBMECTHOE HCIIO/Ib30BaHKe
JaHHbIX. AHOHUMHBIE 0/I0KM KoAa. TpurrepHble (YHKLIWH.
Ob6parenue K 6a3e maHHbIX. Pabora ¢ PostgreSQL B Python.
API monyns Python. IToaktoueHue kK 6a3e gaHHbIX. Kypcop u
orepaliM C JaHHBIMHU: BCTaBKa, BBIOOpDKA, OOHOBJIEHHE,

yz#anenue. MI3MeHeHUe CTPYKTYpbI 0a3bl JaHHBIX.

OHTHMH3&1HHH BBITIO/IHEHUA

3arpoCoB.

B-
JlepeBbsi, OUTOBBIE KapThl, JpyTryUe BU/IbI UHAEKCOB. Co3gaHue
CREATE INDEX. ¥Ynanenue wuHzaekca, DROP

INDEX. VYHUKa/lbHblE HWHAEKCHI.

Ucrionb3oBanne WHAEKCOB. WMHAEKCHbIE CTPYKTYDHI:
HH/JIEeKCa,
CocTaBHble WHJEKChI.
Wupekce! 110 BeIpakeHrssM. YacTuuHble UHAEKChl. THAEKChI U
TOPSIIOK COeIMHEeHUW.  AJITOPUTMBI ZIOCTyIAa K JaHHBIM:

rosiHoe (TOC/iefioBaTe/lbHOE) CKaHWUpOBaHWe, [OCTYyIl K

Tab/MillaM Ha OCHOBe WH/IEKCOB, CKaHUPOBAHHE TOJBKO
WHZIeKCa, CKaHUPOBaHWe Ha OCHOBe OMTOBOM KapThl. Crioco0
coeivHeHUsi  HAaOOpOB  CTPOK:  BIIOKEHHBIA LUK,
XelIMpoBaHue, ciausiHye. [1o1x0pl K ONTUMHU3al[|UK 3aripoCoB.
ITnan BeimosiHeHwus 3aripoca U komanza EXPLAIN. ITapameTp

ANALYZE. CraTucTvKa, WCIO/Jb3yeMas TIJIAHUPOBILMKOM.

17

WHTepakTrBHas opma, MPaKTUKYM [0 PeLleHUI0 3ajau o

TeMdTHKe 3aHATHA U KOJ/IJIEKTUBHOE 06C)DK,Z[€HI/IE pEMEHHﬁ.




]

HaumeHoBaHMe TeM

(pa3paesnoB) AUCHUNIMHBI

ITepeueHb BOIIPOCOB /i/isi 00CY)K/IeHHsI HA CeMHUHapax,

NPAKTHYECKHUX 3dHATHAX

®opmMbl IpOBeieHUs 3aHATUHI

YHPHBJIEHI/IE IMJIaHUPOBIIXUKOM C TIOMOIBIO ABHBIX

npegnoxennd JOIN.

HepensitimoHHbIe U

pacripegeneHsble CYB/I.

CYBl NoSQL, OCHOBHbIE XapaKTepUCTUKU. THUIbI CHUCTEM:
XpaHuMia «kmod-3HaueHre» (Oracle NoSQL Database,
Redis),
(CouchDB, MongoDB), rpadoBsie 6a3b! ganHbIX (OrientDB,

Neo4j, InfiniteGraph), komoHouHble 0a3bl AaHHBIX (Apache

JIOKYMEHTOOPHUeHTUPOBaHHble  0a3bl  JJaHHBIX

HBase, Apache Cassandra), 6a3bl gaHHBIX B mamsaTi (RDM,
Amazon DynamoDB Accelerator), 6a3bl JaHHBIX TTOMCKOBBIX

cucteM (Amazon ES). Pacnipesnenennsie CYB/I.

WHTepakTrBHas (opMa, KOJ/IeKTHMBHasl MOJTOTOBKA IMPOEeKTa

ro teme "CYBJ] NoSQL" 1 BeICTyI/IEHUE, JUCKYCCHS.
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]

6. IlepeyeHb yueOHO-MeTOANMUECKOTO O00ecedeHUsI A/IAA CaMOCTOSITe/TbHOM Pad0ThI 00yYAIOIUXCA 10 AUCIUIITHHE

6.1. ITepeyeHb BONIPOCOB, OTBOAUMBIX HAa CAMOCTOSITE/IbHOE OCBOEHHE JUCHUILVINHBI, ()OPMBbI BHeayJUTOPHOU CaMOCTOSTEe/IbHOH PadoThI

HaumeHoBaHue TeMm

(pa3jesnioB) AMCHMIIIMHBI

HEPE'-IEHI) BOIIPOCOB, 0OTBOAUMBIX Hd CAMOCTOATE/IbHOE

ocBoeHue

®opmMbI BHEAyAUTOPHOH CaMOCTOATE/TLHOM PadoThI

ba3bl JaHHBIX U yIIpaBIeHNe
UMU. DBOJTIOLIUSA crcTeM 6a3
JAHHBbIX. APXUTEKTypa CUCTEM

0a3 JaHHBIX.

WHudopmarusi, paHHble, 3HaHUS. ABTOMAaTHM3MPOBaHHBIE
MHpOPMaLMOHHbIe cHUCcTeMbl. BBesieHue B 0a3bl JaHHBIX,
OCHOBHbIE TIOHSATHSI U OTpeJesieHusi. JBOJIIOLUsS cucteM 0a3
JaHHbIX, 9STanbl pa3sutusi CYB[. O0630p CcOBpeMeHHBIX
CYB/.

VH(OpMaI[MOHHBIX

OcobeHHoCTH opraHu3aluu JTAaHHBIX B

OT1mnuns MeXIy

CrUcCTeMax.

COBpeMeHHbIMU pessioHHbIMU CYB/I.

Pabora c yuyeOHOM nMTeparypoil. Pa3bop BOMpPOCOB 10 Teme

3dHATHA.

Mogenu JaHHBIX.
PensironHast Mozienb

JTaHHBIX.

Cocrapnsrone MOZeNIU [AHHBIX: TUIbI CTPYKTYP [aHHBIX,
orepaldy Haj, [JaHHbIMHM, HabOp TpaBWI 1[€JIOCTHOCTH
JaHHbix. CoOOTBeTCTBUe Mojiefied JaHHbIX Ha3HAYeHUIO
VMH(GOPMaI[MOHHBIX CUCTEM, B KOTOPBIX OHM HCIOJIb3yHOTCS.
WcTtopusi, KOMITIOHEHTbI (acCreKThl) PpessIIUOHHON MOJenu
JaHHbIX. [IpuBesieHre K HopManbHOM (opme botica-Koasa.
[pyrve 3aBUCMMOCTU W HopMasbHble ¢opmbel: 4HD —
SH® -

BO3MO)KHOE pa3/ioykeHue 0e3 rorepb UH(MOpMaLWH.

MHOI'O3HAQUHbIe 3dBUCHMOCTH, MAKCHMAJ/IBHO

Pabota ¢ yueOHOM nuTepaTypoil. PelieHue THUTIOBBIX 3ajad.
Pa360p BOITPOCOB 0 TeMe 3aHATHs. BhIMoMHeH1e [OMaITHUX

3a/IaHUM.

OcHoBel SQL. Begenve B
SI3BbIKU OIpeZie/IeHrs] aHHbIX
(DDL) n manunynupoBaHus
nJaHHbiMu (DML).

Beenenue B s3b1k SQL. OcobenHoctu SQL. Tumbl JaHHBIX.
Maccusbl. Tunel JSON. Co3zanue, uUsMeHeHuWe, yraneHue
tabmuil. Omeparopel DDL. TlpezacraBnenusi. Cxembl 6a3bl
3HaueHUst  TI0 OrpaHuueHus:

JAHHBIX. YMOJTYaHHIO.
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Pabota ¢ yuebOHOM nuTepaTypoil. PelieHue THUIOBBIX 3ajad.
Pa360p BOMPOCOB 10 TeMe 3aHATHs. BbIMoIHeHHe [OMAITHUX

3a/laHUM.




]

HaumeHoBaHMe TeM

(pa3paesnoB) AUCHUNIMHBI

Hepeqeﬂb BOIIPOCOB, OTBOAUMBIX Hd CAMOCTOATE/IbHOE

ocBoeHue

®opMBbI BHEAYJUTOPHOM CaMOCTOATE/ILHOW PabdoThI

yaukanbHocti UNIQUE, orpannuenne CHECK, nepBuuHbIi
KJIt04, BHeltHUM Kimou. Oneparopsl DML INSERT, UPDATE,
DELETE.

dopmupoBaHre HaOOpPOB

naHHbix: orepatop SELECT.

Ctpykrypa SELECT. Jlornueckas

roc/e/loBaTelbHOCTh  orepalui, BbirosHsgemMbix SELECT.

3ampoca

Criicok BbiOOpKHU. IlpuBefenuwe Tuma. 3HaueHus NULL.
Boei3oBel yHkiuii B SQL-BbiparkeHusix. Omnepatop CASE.
YcnoBHble BbipaxkeHus. PuibTpauus. CorocraBieHue C
obpa3uioM. KoHCTpPyKLMM CpaBHEHWs] CTPOK U MacCHUBOB.
CoemuHenusi Tabmui. [pynmyvpoBKa U arpervpoBaHUe.
Vcrosib30BaHre KOMOWHUPYIOIMX 3arpocoB. ITof3arpockl.

OxkoHHbIe (DYHKIIUU.

Paborta ¢ yueGHOI /TepaTypoil. PellleHre THIIOBBIX 3a/ad.
Pa360p BOITPOCOB MO TeMe 3aHSTHs. BhIMoMHeHre [OMaITHUX

3a/IaHUM.

TpaH3aKLUHU.

KoHuernyss TpaH3akuyid: Hayarb BBINIOJIHEHWE TPYIIIBI
onepatuii  (BEGIN), (END/COMMIT),
orMeHuTb (ROLLBACK), mnocTtaBuTh TOUKYy COXpaHeHHUs
(SAVEPOINT). ACID.

Cepunanusanys TpaH3akKLM. YPOBHU W30/ALIMNA TPaH3aKLUW.

3a(hKCUpOBaTh

TpaHsakumu U CBOMCTBa

Pabora c yuebGHOI sTepaTypoii. PerieHne THUIIOBBIX 3asiau.
Pa306op BOMpPOCOB M0 TeMe 3aHATHS. BhIMOTHeHNe JOMaILTHUX

3a/laHUM.

Mexanu3mbl OTOKMPOBKHM: Ha YpOBHe TaO/ul, CTPOK,
peKoMeH/iaTe/TbHast O7TIOKUPOBKa.

[TpoekTrpoBaHMe 0a3 jaHHBIX. | Mofilenlb  «CyILHOCTB-CBSI3b»,  paclivpeHuss — mofenu. | Pabora ¢ yueGHOI nuTepaTypoiil. PellleHre THIIOBBIX 3aad.
Brizenenue CYLL[HOCTeH, arpubyToB, cBsizeil. | Pa3bop BOIPOCOB 10 TeMe 3aHSATHS. BhIoHeHWe JOMalHUX
[oronHuTeNbHBIe AelCTBUST co cBsi3siMd. OrmipefiesieHue | 3aZaHUM.

dCCOLIMAaTHBHBIX CBsI3€M. Pa3peu1eHHe cBs3eii Tuma N:M.

Onpe,/:[eneHHe HerepeMelaeMbIX, nepapxmyieckKux,
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]

HaumeHoBaHMe TeM

(pa3paesnoB) AUCHUNIMHBI

Hepeqeﬂb BOIIPOCOB, OTBOAUMBIX Hd CAMOCTOATE/IbHOE

ocBoeHue

®opMBbI BHEAYJUTOPHOM CaMOCTOATE/ILHOW PabdoThI

PEeKYPCHBHBIX M JYTOBbIX CBsiel. MopenupoBaHue JaHHBIX
Ha TpPOTSDKeHWH BpeMeHU. Jlornueckoe NpOeKTUPOBaHUeE.
Ynanenue cBsizeit N:M. VYijanenwe cBsieli c arpubyTamm,
C/IOXKHBIX, PEKYPCUBHBIX, W30BITOUHBIX CBsI3ei. YnaneHue
MHOT03HauHbIX arpuOyToB. Ilepexof K JIOTMUeCKOW MOZesu:
rpaBuIa OTHOLLIEHUH.

dhopmMurpoBaHus [Tepexony K

¢busnyeckoit Moenu.

IIporpammupoBaHve Ha
CTOpOHe cepBepa 0a3bl

JAaHHBIX, ITPHUJ/IO’KEHHA.

@OYHKIMA M TIPOLeAYpbI:
onpeneneHusi, Bbi3oB. OripesiesieHde GYHKIUNA Ha s3bIKe
00630p paboThI
Tpurrepusle dyHkuuu. f3bik  PL/pgSQL:
CTPYKTYPbl, KYDPCODBI,

oT/nafiKa. PL/Python.

3HaueHUsT JIaHHBIX:

oripejieieHHe,  TlapameTphbl

3arpoCoB. MeXaHU3Ma TPUTTEPOB.

00BSBIICHNS,
00

Ha

yTIpaB/ISIOIIHe coo01eHust

oIInOKax, A3pIK
PL/Python.
npanHbix; Null, None; mMaccuBbI, CIMCKH; COCTaBHBLIE THIIHI;
yHKLIHH,
HCII0/Ib30BaHue

@D YHKLIUU

COIIoCTaB/iIeHHe THUIIOB

BO3Bpaljamomye  MHoxectBa.  CoBMeCTHOe

JIAaHHBIX. AHOHMMHBIe OJIOKM  KOfa.

Tpurrepubie dyHkimu. O6paiijeHue K 6a3e gaHHBIX. Pabora c
PostgreSQL B Python. API mogayns Python.

Pabora ¢ yuebHOI /MTepaTypoii. PellleHre THIOBBIX 3azad.
Pa360p BOITPOCOB MO TeMe 3aHSTHs. BhIMoHeHre [OMaITHUX

3a/IaHUM.

OHTHMHB&HHH BBITIO/IHEHUSA

3ampoCOB.

WHpeKCcHbIe CTPYKTYPBL: B-7iepeBbsi, OUTOBBIE KapThl, ApyTHe

BUJbl MH/AEKCOB. YHHUKajibHble UHAeKChl. (CocTaBHbIe

WHZEeKChbl. VIH/IeKChI TI0 BbIpakeHusiM. YacTUuHble WH/EKCHI.
WHpekcbl ¥ MOPSiZIOK COeAUHEHWM. AJITOPUTMBI OCTyIa K
JAHHBIM:  TIOJTHOE

(mocnefoBaTesibHOE)  CKaHMPOBAHMUE,
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Pabora c yueOGHOI sTepaTypoii. PerieHne THUIIOBBIX 3asiau.
Pa306op BOMpPOCOB 10 TeMe 3aHATHS. BhIMOHeHHe JOMaLTHUX

3a/laHUM.




]

HaumeHoBaHMe TeM

(pa3paesnoB) AUCHUNIMHBI

Hepeqeﬂb BOIIPOCOB, OTBOAUMBIX Hd CAMOCTOATE/IbHOE

ocBoeHue

®opMBbI BHEAYJUTOPHOM CaMOCTOATE/ILHOW PabdoThI

JOCTyn K TabnuiiaM Ha OCHOBe HWHJEKCOB, CKaHMPOBaHUE
TOJIbKO MHZEKCA, CKAHWPOBAaHWE Ha OCHOBe OWUTOBOM KapThl
Crniocob6 coenuHeHWss HAOOPOB CTPOK: BJIOXKEHHBIM ITHUKJI,

XelrpoBaHue, CJIMgIHUE. HO,E[XO,E[LI K OIITUMH3ALIMHN 3alIPpOCOB.

HepensitimoHHble U

pacripegeneHsbie CYB/I.

CYBI  NoSQL.

JIOKYMeHTOOpHEeHTUPOBaHHbIe 0a3bl aHHBIX, TpadoBbie Ha3bl

XpaHusuila «KJIFOU-3HAYeHUe,

JaHHBIX KOJIOHOYHEIE 0a3bl JaHHBIX, 0a3bl [AaHHBIX B IMaMSATH,

MOMCKOBbIe  6a3bl  maHHbIX. Pacripesenennbie  CYB/:
Ha3HaueHWe, CTPYKTypa, OCOOEHHOCTH peanu3alyd B
MH(GOpPMal[MOHHBIX ~ cucTeMax. HarpaBieHusi — pa3BUTHSA

CHUCTEM XPaHEHHUA JAaHHBIX U 3HaHMI.

Pabota ¢ yueGHOI /TepaTypoii. PellleHre THIOBBIX 3azad.
Pa360p BOITPOCOB MO TeMe 3aHSTHs. BhIMoMHeHre [OMaITHUX

3a/IaHUM.
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G

6.2. IlepeueHb BONIPOCOB, 3a/iaHUM, TeM /ISl IOATOTOBKHU K TeKyIll[eMy KOHTPOJII0

IIpumepHble 3a0aHUs1 KOHMPOABbHOU pabombl

1. icnonb3yeTcsl CKPUIIT, BbIIaHHBIN TperojjaBaTesieM. BhifaiiTe aHHbIe O TOBapax
(HaumenoBanue (_name), Mapka (brand), Llena (price), [laTa_u_BpeMmsi_NpoAaxu
(date_time_sale), CtpanHa_npou3Bogutens (country), [I'apanTusi (guarantee),
®amuus (surname), HomamHuii_Agpec (address) ) mpu c/ieAyrolyx yC/IOBUSIX:
VIMITOPTHBIe TOBaphl B 3aKpbITOM LieHOBOM juariasoHe 10000 — 20000, npopaHHbIe
12.05.2025 ¢ 00:20 go 12:00 u uMeroLLie rapaHTHIO OT 2 10 3 JIET, a TAK)Ke TOBaphl,
xpanuBmecs: 40 u 50, MpoAaHHBIX COTPYAHMKAMH, MPOKMBAarOWMMU B OMCKe
(address). Pe3ynbTaT OTCOPTHMpYHTe CHauajga [0 TIO/IF0 COUNtry B TIOpsiKe
BO3pacTaHus, a 3aTeM 110 yObIBaHUIO LIeHHI B TI0JIe price.

2. Vicrionib3yeTcsi CKPUIIT, BbIIAHHBIN TIperojjaBaTesieM. BbhIUuncIMTe MaKCHMaJbHYHO
L|eHy Ha TOBaphl Kak/I0ro HauMeHOBaHUsl, TIpou3BesieHHble B Poccuu u AnoHun B
2022-2025 ropax.

3. Vicrionib3yeTcsi CKPUMNT, BbIJJaHHBIN TperojjaBaTesieM. BbifiaiiTe JaHHbIe O 1jeHaX Ha
BCe TOBAphI M0C/Ie MO0POKaHUs TelleBU30pOB 2 KaTeropuu Ha 5%, TeneBU30poB 1
Kareropuu - Ha 10% u HoOyTOykoB 1 Kateropuu Ha 20%. LleHbI Ha OcCTa/bHbBIE
TOBAaphI BblaiiTe 0e3 N3MeHeHH.

4. Vcnionb3yetcs JleMOHCTpaLOHHAas 6a3a JlaHHBIX Jilji: CYb[ -
PostgreSQL:https://postgrespro.ru/education/demodb (Bepcusi ot 15.08.2017 roga).
BbiBeuTe 001111ie CTOMMOCTH OPOHHUPOBAHH 110 MeCsIaM.

5. Ucnions3yercs JleMOHCTpaLMOHHAas 0asa JTAaHHBIX JUTSt CYB/, -
PostgreSQL.:https://postgrespro.ru/education/demodb (Bepcusi ot 15.08.2017 roga).
BoiBeuTe uHGOpMaIMio 0 BCex TosieTax (UeHTU(hUKATOp T0JieTa, KOJ, CaMoJIeTa,
ropoj OTIIpaBJieHWs], TOpOj TIPUOBITHS, HaMeHOBaHWe a’3pOTopTa OTIIpaBJ/IeHUS,
HaMeHOBaHWe ad3poropTa TMpUOBITHS, IUIAHUPyeMOe BpeMsi  OTIIpaBJ/IeHUs,
TUTaHUpyeMoe BpeMsl TIPUOBITHS), KOTOpble OBIIM COBEpIIIeHbl BO BTOPO MOJIOBHHE

WIOJIsi, 00II[asi CTOMMOCTE OPOHMPOBaHMM KOTOPBIX TipeBsiiiana 20000.
JonoHuTe/IbHas HHGopManus

Kpumepuu 6a11bHOU OYeHKU paziuyHbix (popM meKyuje2o KOHmMpoAs ycneeaemocmu
codepycamcsi 8  coomeemcmeylowjux — memoouueckux — pekomeHOayusix — KacgpeOopnl
uHopmayuoHHbix mexHono2uili daxkyibmema uHGOPMAYUOHHBIX MexHOMo2Ull U aHaau3d

00/1bWUX OAHHBIX.
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7. DOHJ OLIEHOYHBIX CPEACTB /ISl MPOBe/JeHUA MPOMEKYTOYHOM aTTeCTal[uy 00yJYaroIUXcs 10 JUCHUIUIHHE

[TepeueHb KOMITETEHIIMM C YKa3aHWEM WHAWKATOPOB WX [JOCTYPKEHWS B TIPOL[eCCe OCBOeHUsI 00pa3oBaTe/lbHON IMPOrpaMMbl COIEP)KUTCS B

pazgene 2. «IlepeueHb naaHupyembiX pe3yibmamos 0ceoeHus 06pazoeamenbHOl npo2pammbl (nepeueHb KomhemeHyull) ¢ ykasaHuem uHOUKamopos ux

0ocmudiceHuUsl U NAaHUpyemblX pe3yabmamos ofyueHust no OuCyunauHe».

TunoBbie KOHTPOJ/IbHbIE 3a/idHUA W/IN HHbIE€ MdTepPHdJIbl, HEOﬁXOﬂI/leIe AJIA O€éHKH HHAUKATOPOB A0CTH)KEHHUA KOMHETEHHI’Iﬁ, yMEHHﬁ

¥ 3HAHUU

HaumenoBa-
HHUe

KOMIIeTeHI{uHn

HaumeHnoBaHue uH-
AUKATOPOB A0CTHKe-

HHUA KOMIIeTeHIIUHu

Pe3ynbTarsl 00yue-
HHfA (YMeHMs U 3Ha-
HHsI), COOTHEeCEeHHbIe
C MH/{UKAaTOPaMH J10-
CTHIKeHHS

KOMIIeTeHIIuHn

TunoBsbie KOHTPOJIbHBIE 3dldHUA

ITKH-6. Crio-
CcoOHOCTB Op-
raHU30BbLIBATh
TIOUCK U cOop
vH(dopMaLy,
ee XpaHeHHe B
CTPYKTYPHPO-
BaHHOM BH/E,
MIPOEKTHPOBATh
Y peasim30BbI-
BaThb peJisLU-
OHHBIE U Hepe-

JIALIMOHHbIE

[JeMoHCTpUpyeT 3Ha-
HHe OCHOB PeJISILIOH-
HbIX 0a3 ZIAHHBIX, HOP-
Masu3aliiy JJaHHBbIX,
ACID, CRUD, ORM,
WCIIO/B3YeT

TpaH3aKLUU

3HaTb: OCHOBBI peJis-
LIMOHHBIX 0a3 JaHHBIX,
HOpMaJIi3alyu JaH-
HbIX, ACID, CRUD,
ORM

YMeTh: UCIIO/IL30BaTh

TpaH3aKLUU

OnwuirTe MOPSZOK Mepexoa K HopMmanibHOoU dopme Boiica-Kogaa ot ncxogHoro HeHopMasiu-
30BaHHOI0 OTHOILIEHMSI HA OCHOBE IIPaBUJI HOPpMa/IU3aLvi.

CospaiiTe ¥ BBINIOJIHUTE aTOMapHO M0C/Ie0BaTe/IbHOCTh 3alIpOCOB /1JIS 3aI10JIHeHUsSI CaMOCTO-
ATeJIHO OTIpeZie/IeHHbIMH B COOTBETCTBHH C YCJIOBUEM 3aflaud AaHHBIMH Tabmmi Obyuaro-
Kypc,
Homep_dopwmbi_obyuenus, ['pymma), HarpaBnenue(Homep_HaripaBnenus, HaumeHoBaHuUe),
banner EI'D

(Homep_3amnucu, Homep_o6yuatoitierocst, [Ipeamet, bann) u Beiuuc/ieHust cpeHero 6asuia

uwmecss  (Homep_oOyuatoiierocs,  ®amwus, Wwmsa, Homep_HanpapieHwus,

dopma_obyueHus (Homep_cdopmbl_oOyuenus, HanmeHoBaHue),
ET'D obyuatoiuxcst By3a 1o BCeM HarpaB/IeHUSIM TTePBOTO U BTOPOTO KypCOB, ¢opmaM 00y-

YeHHsl ¥ TpyMIaMm.

[JeMoHCTpUpyeT 3Ha-

HHEe PA3/IMYHbIX TEXHO-

3HaTh: TeXHOJIOTUU

XpaHeHUsl [JaHHBIX: pe-

[TepeuriciiTe OCHOBHBIE OIEpaTOpPbl S3bIKOB OMNpe/ieseHrsl [AHHBIX M MaHUIY/IMpOBaHUS

JaHHBIMH.
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e
HaumeHoBa- HaumeHoBaHUe HH- PE3yJ'[bTaTbI oﬁyqe- TunosBblie KOHTPOJIbHbIE 3d/JdHUA
HHe AUKATOPOB A0CTHIKE- HHUA (YMEHI/IH H 3Ha-
KOMIIeTeHI{uHN HHUA KOMIIeTeHIUHn HI/IH), COOTHeCeHHbIe

C UHAMKATOpaMM /i0-
CTHOKEHHS

KOMIIeTeHI{uHn

0a3bl ¥ XpaHU-

JUILA JAaHHBIX

JIOTUW XpaHeHUs J1aH-
HBIX: peJILIMOHHbIE U
HepeJSIIUOHHbIe 0a3bl
JAHHBIX, JOKyMeHTap-
Hble XpaHWIHILLA, 13-
BJIEKaeT JlaHHbIe 13
Pa3HBIX NCTOUHUKOB U
B pa3HbIX ¢opMarax, B
TOM YHCJIe

MIPOTrPaMMHO

JISIIMOHHBIE U Hepesisi-
LIMOHHBIE 0a3bl aH-
HBIX, JOKYMeHTapHbIe
XpaHWIHIIA

Ymetsb: vi3BneKarb
JlaHHbIe U3 Pa3HbIX UC-
TOYHUKOB U B Pa3HBIX
tdopmarax, B ToM

YKCJ/ie IPOrpaMMHO

C nomorpio Metozia aggregate() B MongoDB BbeIBesiiTe CyMMapHYHO 3apabOTHYIO T/IaTy
BCeX pa3paboTumkoB u3 KoieKimu «Pa3paboTumku», copepikaiell JOKYMEHThl —CJief[yto-
111ero BUza:
{"_id": Objectld("11111e711113c37ac7x4w"),
"name" : "Anton Karasyov",
"speciality" : "Cpp",
"skills" : [

"Cpp",

"NodeJS",

"QT"

1,
salary" : 5000 }

[IpoekTupyeT xpaHu-
JAIIIA TaHHBIX UCXOAS
13 VX Ha3HaYeHus U
XapakTepa JJaHHBIX,
BbIOMpaeT MHCTPYMeH-
TaJIbHOE W apXUTeK-
TypHOe pellieHue, Ghu-
3UYeCKYI0 U JIOTHUe-

CKYIO CXeMy JIaHHBIX U

3HaTh: XpaHU/IUILA
JlaHHBIX, UX Ha3Haue-
HYe U XapakTep /laH-
HBIX

YMern: NpoeKTHpo-
BaTh XpaHW/IHILA [laH-
HBIX UCXO/Sl U3 UX Ha-
3Ha4YeHUs U XapakTepa

JIAaHHBIX, BBIOMpaeT

[laiTe onpeiesieHyie XpaHWIHILA [JaHHBIX, [IePEUHC/IUTEe OCHOBHbIE KOMIIOHEHTHI.
PaspaboratiTe HOpMaIM30BaHHBIE OTHOIIEHUs ([0 TpeTbell HOpMasbHOW (HOpMBI) /i Ga3bl
naHHbIX «KpeguTHas opraHu3anysi», CaMOCTOSITe/IbHO OTpeZe/vB CTPYKTYpy Tabmui u ux

B3aMMOCBA3H.
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e
HaumenoBa- | HaumeHoBaHue uH- | Pe3ynbrarsi o0yue- TunoBble KOHTPOJIbHBIE 3aJaHNUS
HHe AVKATOPOB JOCTIXKe- | HUA (YMeHHA M 3Ha-
KOMIIETeHLIH | HUA KOMIETeHI|UH | HHsf), COOTHECEHHbIe
C MH/JUKaTOpaMH [10-
CTHKeHUA
KOMIeTeHIINH
000CHOBBIBaeT CBOM VHCTPYMEHTAa/IbHOE U
BLIOOD apXUTeKTypHOe pelile-
HUe, PU3NUYeCcKyro U
JIOTUYECKYIO CXeMy
JIAHHBIX ¥ MOXKET 00-
OCHOBBIBaTh CBOY
BLIOOD
[IKH-8. Cno- | [lemoHCTpUpyeT 3Ha- | 3HaTb: OCHOBHBIE UH- | OnuiuTe 0CHOBHBIE KOMIIOHeHTbl CYB/I.

COOHOCTB HC-
T10/1b30BaTh CO-
BpeMeHHbIe
rH(OpMaLMOH-
HbIe CUCTEMBI
IUISL PeIeHust
3ajiau ripe/-
MeTHOH 00s1a-
CTH, B TOM
4lcjie oTeye-
CTBEHHOI'O

TIPOU3BO/ICTBA

HUsI 00 OCHOBHBIX WH-
(hopMaLMOHHBIX Tex-
HOJIOTHSIX U TIPO-
rPaMMHBIX CPe/ICTBAX,
TI03BOJISTFOIIIMX MX

HCITI0/Ib30BaThb

(opmaLMoHHbIe TeX-
HOJIOTHU yTIpaBJIeHHs
6a3zamu JAHHBIX U TIPO-
rpaMMHbIe CPeJiCTBa,
T03BOJISIFOIIME UX HC-
T0/Tb30BaTh

¥Ymeth: 1CII0/1630BaTh
“H(MOpMalOHHbIe
TeXHOJIOTMK 0a3 JaH-

HBIX [IJId DellIeHns

3azau

HJaHo HeHopmanu3oBaHHOe OTHolIeHWe CopeBHoBaHUs crygeHTOB (Homep 3auetHOM
KHIKKY, [Pamunus Ums crynenta, Tenedon], Hanpasnenue, I'pynna, Kypc, Cemectp, [ata
Y BpeMs COpPeBHOBaHUs, MecTo npoBesieHrs1 copeBHOBaHUs, HarMeHOBaHMe COpeBHOBaHUS,
Bup cniopra, @amunus Vims tpeHepa, Tenedon Tpenepa), rie [@amunus Mms cryzpeHTa, Te-
nedoH] — cocraBHOU arpubyT. BhIMOMHUTE €ro HOPMaIM3aLMI0 [0 TPeThell HOPMabHOU
(hOpMBI BK/TIOUMTE/TBHO U CO3/aliTe CTPYKTYPY COOTBETCTBYIOLIel 6a3bl JAHHBIX B PeJISILIMOH-
Hou CYB/I.

PaijoHaILHO BEIOU-

paeT UH(OPMaLOH-

3HaTh: CUCTEMBI

yrpaesneHusi 6azamu

OnuiivTe 0rTUUeCKyto U pu3nuecKyro apxuTekTypy PostgreSQL.
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HaumeHoBa- HaumeHoBaHHe MH- PE3YJIbTaTbI oﬁyqe- TunosBblie KOHTPOJIbHbIE 3d/JdHUA
HHe AUKATOPOB A0CTHIKE- HHUA (YMEHI/IH H 3Ha-
KOMIIeTeHIInHN HHUA KOMIIeTeHIUH HI/IH), COOTHeCEeHHbIe

C UHAMKATOpaMM /i0-
CTHOKEHHS

KOMIIeTeHI{uHn

Hble TEXHOJIOTHH U pe-
any3yrolye ux npo-
rpaMMHbIe CpeJiCTBa, B
TOM UHCJIe, C yUeTOM
CTpaHbl IPOUCXOXKe-
HUS1 IPOrPaMMHBIX

CpefCTB

JJAHHBIX U pean3ylo-
I11e UX IPOTrpaMMHbIe
CpeficTBa

YMern: paljioHasIbHO
BbIOpATh CUCTEMBI
yrpaByieHus: 6a3zaMu
JJAHHBIX U pean3ylo-
I11e UX MPOrpaMMHbIe

cpeficTBa

PaspaboratiTe jloruuecKyro Moiesb 3a/laHHON TipefMeTHON obsmactu. Crenaiite 060CHOBaH-

HbIi BeIOOp CYB/I. Peanu3yiite co3manue 06a3bl JaHHBIX /15 3aJJaHHOU TTpeMeTHOM 006/1acTH.

HMcrnionb3yet coBpe-
MeHHbIe HH(hOopMaIu-
OHHBIE TeXHOJIOTHUH U
MporpaMMHBIe Cpef-
CTBa MPH pellIeHnH 3a-
J1au pa3paboTKy Tpo-
rpaMMHOTO obecrieue-
HUS 1151 9KOHOMHUe-
CKUX U (PUHAHCOBBIX

TIPUIOXKEHU N

3HaTb: CUCTEMbI
yripaB/eHusi 6azamu
JIJAHHBIX /1J151 5)KOHOMU-
YeCKUX U (PUHAHCOBBIX
TIPUJIOXKEHUM, B TOM
YKC/ie 0TeYyeCTBEHHOIO
MIPOM3BO/CTBA

YMeTn: UCII0/Ib30BaTh
CUCTeMBI yTIpaB/IeHUs
0a3aMu JaHHBIX TIPU
pellieHNH 3a/ia4 paspa-

OOTKH MTPOrpaMMHOTO

Hana tabmurja «table_2» (c equHcTBeHHBIM CTO/OIIOM «value«(INTEGER)) coctosiasi u3
CIeAyrIMX 5 CTPOK:
Value

Kakoi1 pe3ynbrar BepHeT 3arpoc:
SELECT (avg(value)*count(*)) - sum(value) FROM table_2;
Co3patiTe 6a3y maHHBIX «[IpOU3BOACTBO» UCTIOB3Ys BbIOpaHHYO pesionHyo CYB/I.

MuHUManbHBIN TIepeyeHb TabvLL:
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HaumenoBa- | HaumeHoBaHMe UH- Pe3ynbTarhl 00y4ye- TunoBble KOHTPOJ/IbHBIE 3a/JaHUS
HHE AUKATOPOB AOCTIDKe- | HMsA (YMeHMs U 3Ha-

KOMIEeTeHUM | HUA KOMIIeTeHI[UU HHS1), COOTHECEHHbIe

C UHAMKATOpaMM /0-
CTHOKEHHS

KOMIIeTeHIIuHn

obecrieueHust A1 9Ko- | 3nenus (Kof, M3zmenusi, Ha3BaHWe M3/leNusl, SIBSIeTCs JIM TUIIOBBIM, NTPUMeYaHre [/l KaKuX
HOMUUECKUX U (UHaH- | Liesiei ripeHa3HaueHo); [Ipeanpustus (Kof, Ha3BaHWe, agpec U TejedOH MpeANpUsITUM, BbI-
COBBIX TIPUTIO’KEHUM MyCKaILMX u3fenus); Beimyck uzgenus (rof BbITyCKa U 00beM BBITyCKa JaHHOTO W3/enust

NIpeATIPUSTHEM).
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ITpumepbl NnpaKMuKo-opueHMUPOBAHHBIX 3a0aHULll

Cemecmp 4.

3aZlaHUs BBITIO/THAKOTCS Ha si3bIKe 3arpocoB SQL.

1. Co3zars 3amnpoc Ha BeIOOp 3HAUeHUH TIOIed HeCKOMbKUX Tabmuil. 3aaTh YCIOBUS
oTOOpa /15 To/iel C UMC/IOBBIMHU 3HAUEHUsIMU, C JAHHBIMM THIA «JjaTa» U C CUMBOJIbHBIMU
JJaHHBIMM, O0BEMHHUB WX COOTBETCTBYIOIIUMU JIOTMUECKUMH OIepalusiMU. BBITIOTHUTE
COPTHMPOBKY I10 OAHOMY W3 Tojieil. Vcronb3oBaTh BbIUKC/AsieMOe mojie (apudmMeTrueckoe
W/ CTPOKOBOE BbIpakeHus1). [l BBIUKC/IIEMOrO T0JIs 3a[aTh MICeBJOHUM.

2. Co3pmaTh 3arpoc C WCIob30BaHWeM GUIBTPOB Ha ocHoBe mabsmoHa (LIKE) wu
CUMBOJIOB-3aMeHUTeel %, _

3. Co3garb 3ampoc C WCMOAb30BaHWEM (WAbTpa M0 Juarna3oHy 3HaueHui
(BETWEEN) a5t mosieil ¢ YMC/I0BbIMU IaHHBIMHU.

4. Co3zath 3ampoc Ha BBIOOPKY M3 crHcKa ¢ TioMotisio orepatopoB IN, NOT IN.

5. Co3xaTh 3arpoc Ha BLIOOPKY C MCIO/Ib30BAaHUEM YCI0BHOTO BhipaykeHUst CASE.

6. Co3path 3arpoc C MCI0/Ib30BaHWEM arperupyrommx (GyHKLUN /151 UACIOBBIX WU
CUMBOJIBHBIX T10J1e¥ 6e3 MCTI0b30BaHusI TPYIIITUPOBKH.

7. Co3pmarh 3ampoc Ayis BbIOOpa 3HAUeHUM ToJiel HeCKObKUX Tabmmil. Peasmm3oBarhb
BLIOOp 3amucell C WCIOIB30BAHUEM arperupyronmx (QyHKIUH [ UYKWCIOBBIX WM
CUMBOJIbHBIX TIOJIeM C 3aflaHyeM TPYIUPOBKU (MPU He0OXOAMMOCTH U3MEHUTh 3allicU B
Tab/MIIAX /17151 TIOTy9eHusI TPYTII).

8. Co3parb 3ampoc C WCII0/Ib30BaHUEM arpervpyroliyx (QyHKLUM C 3ajaHuem
TPYMITUPOBKYU TI0 JIBYyM TOSIM (TMPH HEOOXOAMMOCTH W3MEHWTh 3alliCH B TaO/UIaX s
nonyuyeHus rpymn). [Ipumep: obirjee KOJMUeCTBO 3aKa30B K/IMEHTA 110 AHSIM HeflesTH.

9. Co3parh 3arpoc i BeIOOpa 3HaUeHWH ToJ1ell HeCKO/IbKUX Tabmwmil. Peanv3oBath
BLIOOp 3amuceld C WCMOMb30BAaHWEM arperupyrouux (QyHKIUN [ YKWCIOBBIX WM
CUMBOJIbHBIX TIOJIEM C 3aflaHWeM TPYIIITUPOBKUA M C WCIIOIb30BaHUEM YCIOBHSI 00pabOTKU
chopmupoBanHbix rpynn (HAVING) (3anuvcy B Tabmuiiax Jo/DKHBI 06eCIieunTh MosyyeHue
TPYIII).

10. Co3pmark 3ampoc /7151 BbIOOpa 3HaUEHWM HeCKOJbKUX Iosiel Tabmuil. BhIMoMHUTE
yC/IOBHE COeAWHEHUs] Tpex Tab/MIl C MCII0/b30BaHMEM M 6Ge3 MCII0/Ib30BaHMS Oreparopa
JOIN. B 3aripoce UCMob30BaTh I1CEBIOHUMbI TaOJIHII.

11. Cospgatb 3ampoc Ajisg BeIOOpa 3HaUeHWM HEeCKOBKUX IMOel HeCKOMbKUX TabmHil.
BbInoysHUTE yC/10BYe J1eBOT0, MPAaBOr0 WJ/IU TOJTHOTO BHEIHer0 COeJUHEeHMs.

12. Co3patb 3ampoc /s qobaBieHys B TaO/MUIy 3alMCced Ha OCHOBE WCIIO/Ib30BaHUs
BbIOpPAHHBIX 3aIMCel M0 YCI0BHUIO U3 APYron TabuLibL.

13. Co3pare 3arpoc A5 MoydyeHus: B pe3y/ibTare COOTBETCTBUS MEX/Y Ue/IOBEKOM

(Tabmuua «JIroau» C peKypCUBHOM CBSI3bIO) U €ro POAUTeNsIMUA. BBIBECTH TONBKO /HOfEeH,
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MMEeRLIUX POJUTEIeH.

14. Co3pats 3arpoc ¢ ucronb3oBanveM onepauud UNION, Bk/irouasi U He BK/IrOUast
rapametp ALL.

15. Cospgars 3anpoc ¢ ucronb3oBaHueM onepauuu INTERSECT.

16. Co3parts 3aripoc ¢ ucnosb3osanueM orneparuu EXCEPT.

17. Co3patsk 3anpoc € WCI0J/Ib30BaHUEM I10/3apoca, BO3Bpalllatolero eAUHCTBEHHOe
3HauyeHHe (C UCTO0/Ib30BaHMeM YC/IOBUM PaBeHCTBA U HEPABEHCTBA).

18. Co3paTs 3arpoc € UCro/bp30BaHUeM I10/3aripoca, BO3Bpalllalolero e JMHCTBeHHOe
WM MHOKECTBO 3HAU€HWH B 3aBUCUMOCTH OT yCJIOBUS. BBINOIHUTE 3arpoc A/ JaHHBIX,
obecrieurBarOIIMX KOPPEKTHOe BBITIOJTHEHHe 3arpoca, [/ AAHHBIX, KOTZa I103arpoc
BO3BpalllaeT HECKOJbKO 3HAueHWW W [/ [aHHbIX, KOT[A CKaJ/spHbIM [I0A3arpoc He
BO3BpalllaeT HU OZHOIO 3HAUeHMUs.

19. Co3parb 3arnpoc C KCIo/b30BaHUEM I0A3arnpoca, BO3BPALLIAOLIEr0 MHOXEeCTBO
3HaueHuu c ucnonb3oBanue IN niu NOT IN.

20. Co3parb 3ampoc C MCII0/Ib30BaHMEM I1073alpoca, BO3Bpalljatollero MHOXeCTBO
3HayeHUM c ucrosib3oBanveM EXISTS.

21. Co3pgarp 3arpocC ¢ KOppearMpOBaHHbIM T103arpoCcoM C ucroJjib3oBanuem EXISTS.

22. Co3pmarh 3ampoC Ha yAajeHHe J[aHHBIX B POJUTENbCKOW Tabmure (a1s
BLITIOJTHEHUSI TAKOTO 3arpoca CBsSI3W  [Pe/IBAPUTEIbHO  JIO/DKHBI  OBITh  HACTPOEHBI
COOTBETCTBYIOIIUM 06pa3om).

23. Co3gath COCTaBHOU NEPBUYHbBIA Y BHELLIHUM KJTFOUU.

24. Co3partb TNpeficTaB/eHre Ha BIOOPKY JIaHHbIX.

25. Co3pgarp 3arpoc Ha U3MeHeHue Tpe/CTaB/IeHus.

26. Co3gath 3ampocC Ha BBIOOPKY C arperMpoBaHHEM JJis Mo/icueTa KOIMuecTBa WiId
CyMMBbI 3HaueHHM B 3a/laHHbIX Ipyrmax (OnpefennTb KOJWYECTBO COTPYHHMKOB TOMBKO B
¢upmax Cnioptmactep u MIHTapo).

Cemecmp 5.

[Tpy HamvcaHuKu QYHKUMA WM TIpoueAyp ucrnosb3ytoTces s3bliku SQL, PL/pgSQL,
PL/Python.

1. Hamucatb dhyHKIMIO, KOTOpasi BBITIOTHSET (PUIBTPAIIUIO TaOJIHITBL.

2. Harucarb yHKIMIO, KOTOpasi BO3BpalllaeT HeCKOIBKO CTOJIOLIOB.

3. Hanmcatb yHKLMIO, KOTOpasi BO3BpalllaeT MHOKECTBO.

4. Harmicatb dyHKIMIO, KOTOpast BO3BpalljaeT Tabauiy.

5. Co3gaTh CeMeucTBO TMeperpy’keHHbIX (YHKLWN [Jis BbIIOJIHEHUs 3a/laHHOMN
oreparyu.

6. Hamucate QyHKUMIO, KOTOpasi BO3BpalllaeT pe3y/bTaT BBIMOJHEHUs 3aJaHHOM

oriepalfiu Hajl CO/IeP>KUMbIM TaOJTHLBI.
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7. Hamwmcatb tmipouenypy, KOTopas BBITIOJIHSIET 3aJaHHYIHO Olepalui  Haj

COZIeP>KUMBIM TaOJTHIIBI.
ITpumepbl 60npocoe 0/151 N0020MOEKU K NPOMeXdCymoYHol ammecmayuu

ITpumepHble 80npocbl 07151 NOO20MOGKU K 3auerny
. OCHOBHbIe TIOHATHS U OTIpe/iesieHrst 0a3 JaHHbBIX.
. Ha3HaueHWe 1 KOMIIOHEHThI CUCTeMbI 6a3 /JaHHBIX.
. DBOTIOLMS cucTeM 6a3 JaHHBIX, dTanbl pa3Butus CYB/I.
. TpeboBanus k CYB/I. ®ynkimm CYB/I.
. TpexypoBHeBast apxutekTypa cucteM 0a3 gaHHbIx ANSI/SPARC.
. ApXUTeKTypa MHOTOTI0/Tb30BaTe/IbCKUX CUCTeM 0a3 aHHBIX.
. Komrionentsl CYB/I.
. 0630p coBpemennbix CYB/I.

© 00 NN O Ul A W N

. Oco6eHHOCTH OpraHu3al[iy JJaHHBIX B MH(OOPMAI[MOHHBIX CUCTEMaX.

10. O1mnums Mexxay COBpeMeHHbIMU pesisiLiuoHHbIMUA CYB/I.

11. IloHsAAiTHME MOAE/U NAHHBIX.

12. CocraBnstomme Mofend [aHHbIX: TUIIbI CTPYKTYp [JaHHBIX, ONepalyud Haj
JTAHHBIMH, HaOOp MpaBU/I 11e/I0OCTHOCTU JAHHBIX.

13. Knaccudukarys Mozesneli: cetTeBasi U nepapxuueckasl MOZie/iv JJaHHbIX.

14. Knaccudbuvkaiss Mogesieid: pesiliMOHHasi, OObEKTHO-OpPHEHTHPOBAaHHAs U
00BbeKTHO-PeJISLMOHHAST MOZIe/TN IaHHbBIX.

15. VicTopusi, KOMIOHEHTHI (aCIeKThl) PeJIILIMOHHOW MOZE/IN JaHHbIX.

16. OcHOBHble TIOHSITUSI PEJIALIMOHHOW MOJe/Id [JaHHBIX: OTHOLIEHHe, CXeMa
OTHOIIIeHHUs], cXxeMa 0a3bl JaHHBIX, KOPTEXK, aTPUOYT.

17. OCHOBHBIe TIOHATHS PESIAOHHOM MOJEeNW [aHHBIX: TUIl [aHHBIX, [IOMEH,
TEePBUYUHBIN KJIF0U, BHEILIHWUW KJIFOU, TUIIbI CBSI3€H, LIeJIOCTHOCTh JIaHHbIX.

18. CpolicTBa OTHOLIEHUU. AHOMA/IUU PENILIMOHHBIX CXEM.

19. IlpuBeseHue K TIepBOM HOpMaJibHOU (hopMme.

20. IMoHaTtue dhyHKIMOHA/IBHON 3aBUCUMOCTH. [IprBe/ieHrie KO BTOPOM HOpMasbHOMN
dopwme.

21. IToHaTHe TPaH3UTUBHOU (DYHKLIMOHA/IBLHOM 3aBUCUMOCTHU. [IpuBeieHre K TpeTher
HOpMaJibHOU (popMme.

22. IlpuBeseHre K HopMasibHOM (hopme botica-Koasa.

23. [pyrve 3aBUCMMOCTM U HoOpMaibHble (opmbl: 4H® — MHOro3HauHble
3aBUCUMOCTH, SH® — MakcMMaibHO BO3MOXKHOE pa3yioykeHue 6e3 roreps MH(OpMaLvu.

24. I'padrueckasi cxeMa MOJie/Id JJaHHBIX.

25. PensitiionHast anredpa. OCHOBHBIE Oreparyy.

26. PensiMOHHBIE MCUUCIIEHUST: KOPTeXKel, JOMEHOB.
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27. A3k SQL. VcTopus, cymecTByromve craizapTel. KoMrioHeHTs! s3b1Ka SQL.

28. Jlekcuueckasi ctpyktypa SQL: k/toueBble C/10Ba, U/IeHTU(MHUKATOPBI, KOHCTAHTHI,
orieparopsl, CrielyasabHble CUMBOJIbIL, IIPOIYCKH, KOMMeHTapuu. IIpropureT oneparopos.

29. Yucnosbie Tumnel B SQL: 1ie/iounc/ieHHble, YUC/ia (PUKCHPOBAHHOM TOYHOCTH,
yuC/a C MUIaBaroLerd TOUKOM.

30. CumBosibHBIE TUIIBI B SQL: character, varchar, text.

31. Tune! «gara v Bpemsi» B SQL. Jlornueckui TuI.

32. Maccussl, Tunbl JSON B SQL.

33. Co3ganue Tabui. [TprMeps! 3arrpocoB.

34. smenenue tabmuil, ctonb1oB. [Ipumepsl 3ampocoB.

35. Ynanenue Tabnut, ctonbmoB. [Ipumeps! 3arpocoB. Onepatop TRUNCATE.

36. 3HaueHusa 1o ymosiuaHuto. OrpaHudenHusi yHukajibHOCTU UNIQUE. Ilprmepsl
3arpoCoB.

37. Orpannuenve CHECK. [Iprmeps 3aripocos.

38. OrpaHnueHue NepBUYHOIO K/IHOUa, BHeIlIHero K/atova. [IprmMepsl 3arpocos.

39. IlpencraBnenus. [Ipumepsl co3manust. CxemMbl 0a3bl JaHHBIX.

40. Ha3HaueHMe s13bIKa MaHUITYJTUPOBAHUS JaHHBIMU. BCTaBKa JaHHBIX: OOIIUNA BUJ
ornteparopa INSERT, Bo3Bpar 3HaueHui rosei. [Ipumeps! 3anipocos.

41. BcraBka IIpy orpaHMueHUH yYHUKaIbHOCTU. [Ipumep 3amnpoca. [Ipegioxenue ON
CONFLICT.

42. OOGHopeHve pAaHHBIX: o6mmi BuzA omneparopa UPDATE, o6HoBneHuwe c
NoBLIOOPKOM, 0OHOB/IEHHE C IOTIO/THUTeTbHBIMU Tabsrijamu. [IprMepsI 3aripocoB.

43. Ynanenue faHHbIX: 0601wt BuA oreparopa DELETE, ynanenue c mogBsi00pKoi,
yZAasieHue C AoTOJHUTeTbHBIMU Tabmuiiamu. [IpyumepsI 3arpocoB.

44. Crpykrypa 3anpoca SELECT. Jlorvueckas moc/eqoBaTe/bHOCTh Olleparuy,
BbinoHsseMbiX SELECT. Criicok BBIOOPKH.

45. Tlpocras ¢popma SELECT. Ucnons3oBanre DISTINCT. ®pa3za FROM. ®paza
WHERE.

46. SQL-BolpakeHusi. IlonHble MMeHa B CIUCKax BbIOOpKHU. [lpuBejeHue THMa.
PaboTa c OTCyTCTBYHOIIMMY 3HaueHUSAMH B SQL-BbIpakKeHHUsIX.

47. Onepaumu cpaBHeHus1 B SQL-BblpakeHUsIX, IIPOBEPKU IIpUHAJJ/IEKHOCTH
Juaria3oHy. [Ipyumepsl 3arpocos.

48. Bri3oBsl GyHKIMl B SQL-BbipaykeHusix. [IpriMephbl 3aripocoB.

49. Onieparop CASE B SQL-BbIpakeHusix. IIpumepsI 3an1pocos.

50. IIpoBepka mnpuHAaA/IeXHOCTA MHOXeCTBY B SQL-BblpakeHusx. IIpumepsl
3ar1poCoB.

51. Conocrassenue ¢ o6pasijom B SQL-BbIpaykeHUsIX. [IprMephbI 3arpoCoB.
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52. KoHCTpyKIjMM CpaBHeHUs CTPOK U MaccuBoB B SQL-BeipaxkeHusix. [Ipvmepsl
3aIr1poCOoB.

53. CoenuHenusi Tabnui]. IlepekpectHoe coeauHeHne, CROSS JOIN. BuyTpeHHue
coeprHenusi: INNER JOIN, NATURAL JOIN.

54. Baemnue coemunenust: LEFT JOIN, RIGHT JOIN, FULL JOIN. OcobeHHoCTH
coeprHeHus. OrpaHUYeHus.

55. CoeauHenust Tabmuil. IICeBAOHUMBI [ji1 WMEH CTOJOLIOB M TaO/JIMUYHBIX
BbIpa)keHU. CaMocCoeJHeHUs.

56. I'pynnuposka u arperuposanue. ®pasza GROUP BY. [Ipumepsl 3aripocos.

57. 'pynnupoBKa u arpervupoBanve. Arperupytoiye ¢yHKUMU. [IprmMepsl 3anpocoB.

58. ®pasza HAVING. YnopspoueHue U OrpaHAuyeHUe KOJMYeCTBa pe3y/IbTaToB:
ORDER BY, OFFSET, LIMIT. IIpumepsI 3aripoCoB.

59. Ucnons3oBanue onepanuii GROUPING SETS, ROLLUP u CUBE. [Ipumepsl
3aI1poCOoB.

60. MWcronb3oBaHWe KOMOMHMpYHOLKX 3arpocoB: omneparop UNION. Ilpumep
3aripoca.

61. Wcromb3oBaHWe KOMOMHMpYROIUX 3arpocoB: oreparop EXCEPT. Ilpumep
3arpoca.

62. Vcnonb3oBanre KoMOuHUpYOmmx 3aripocos: oreparop INTERSECT. IIpumep
3aripoca.

ITpumepHble 60NPOCHI 0/151 N0020MOBKU K IK3AMEHy

1. OcHoBs! nog3arpocos. [IpocTeie mog3arnpocs!.

2. CkansipHble TI0/3arpocChl.

3. TabnmuuHbIe 1Moz3anpochI.

4. CnoKHble T10£3arpoChl.

5. OKOHHbIE (PyHKLIMU.

6. KoHLleniusi TpaH3aKLWii: HaYaTh BBITIOJIHEHUE TPYMIIbI Orlepaliui, 3a)uKCUpPOBaTh,
OTMEHUTh, MOCTaBUTh TOUKY COXpaHEeHMUs.

7. Tpan3akumu u cBorictBa ACID. Cepuanu3auusi TpaH3aKLUH.

8. YpoBHU M30/ILUU TPaH3aKLIUM.

9. TpaHzakuuu. MexaHu3mbl OJIOKUPDOBKM: Ha ypoBHe Tabmui, CTpOK,
peKoMeH/jaTe/TbHasi OJIOKHPOBKa.

10. CemaHTHUeCKOE OIMCAHKe TIPpeIMeTHOM 00/1acTH, OU3HeC-TIpaBHIIA.

11. KoHuienrtyasibHOe TpoeKTupoBaHue. Mojenb «CyLHOCTb-CBS3b».

12. Onipesienenue cyiHocteid. Kinaccudukaiiys CyiHoCTe.

13. Ompenenenue arpubytoB. Knaccudukaiyss arpuOyToB: IPOCTOM, COCTaBHOM,
OZJHO3HAYHBIM, MHOTO3HAUHbIN, TIPOM3BOAHBIN, K/IIOUEBOM, HEK/IIOUeBOW, 00s3aTe/bHBIM,

HeoOs3aTe/IbHBIN.
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14. Onpenenenvie nomeHoB. OripefesieHHe K/IHOYeM: CyNepK/IHOY, MOTeHLWAa/lIbHbIN
KJIFOU, TIePBUYHBIN KJ/TH0Y, a/IbTePHATUBHBIN KJTH0U, BHELITHUN KJIFOU.

15. OrmpeneneHuie cBsi3eil:  00si3aTelbHOCTb, KPaTHOCTh  (KapAMHATbHOCTB),
XapaKTePUCTUKU CBSI3ei.

16. MopgenipoBaHHe cBsizeii Mexxy o0bekTamu: ER-ararpammbr: HoTarust YeHa.

17. MogenupoBaHue cBsizeli Mexkay oobekTamu: ER-ariarpamMmel: Hotanumst bapkepa.

18. MogenupoBaHue cBsizeld MexXy o0bekTamu: ER-muarpammel: Hotaiusi « BopoHbH
JIATIKUA».

19. MopenvupoBaHHe cBsizeii Mexx1y oobekTamu: ER-auarpammer: Hotarus IDEF1X.

20. Pacmmipenust ~ Mojenu «CYITHOCTb-CBSI3b»: yTOuHeHue/000011IeHue,
arperupoBaHue, KoMro3uuus. OripejeneHre CyrepKaacCoB U MOAK/IaCCOB.

21. lononHUTeNbHBIE AeUCTBUSA CO CBA3sIMU. Oripe/iesieHUe aCCOLUaTUBHBIX CBSI3€M.

22. OrmpepeneHve HerepeMelllaeMbIX, UepapXUueCKuX, PeKYPCUBHBIX U JYTOBBIX
CBSI3€M.

23. MopenupoBaHHe JaHHbIX Ha MIPOTS)KEeHUH BPeMeHHU.

24. PeteHue cBsizeii Turia N:M. PellieHue peKypCUBHBIX CBSI3el.

25. Jlornueckoe TIPOEKTHPOBaHWE. YHajieHWe CBsi3eld C aTpubyTamu. YaasieHue
CJIO)KHBIX, U30BITOUHBIX CBSI3€H. Yla/ieHre MHOTO3HAUHbIX aTpHOYTOB.

26. Ilepexop K JlorMyeCcKOW MoZie/iv: TipaBuiia ()OPMUPOBAHUS OTHOLLIEHUH.

27. Tlepexon K dwu3nueckoir Mopenu. IIpeobpa3oBaHre JIOTMUECKOW Mofend B
PeSILMOHHYO.

28. CornamieHre uMeH 0a3bl JAHHBIX: TIPUMeHeHHe MPaBUI MMEeHOBAaHHSI 00beKTOB,
WCII0/Tb3yeMbIX B (PU3UUECKUX MOJIe/IsIX.

29. XpaHuMmble Tipoliefypbl U (yHKIUM. OrmiepaTopbl CO3[laHUSI U UCIO/Ib30BaHUS
ripoueyp ¥ GyHKIMA.

30. Tpurrepsl.

31. VlHaeKcHble CTPYKTYPhI: B-epeBbst, OMTOBBIE KapThl, APYTHe BU/IbI UH/EKCOB.

32. Co3pmaHue UHeKCa, yaaaeHue uHaekca. [Ipumepsi 3arpocoB Ha SQL.

33. YHUKa/IbHble UH/IEKCHI.

34. CocTaBHbIe UH/EKCHI.

35. IHpekchI 110 BhipakeHUsiM. YaCTUUHbIe UH/IEKChI.

36. IHJeKChI ¥ TIOPSI/IOK COeJMHEeHU.

37. AropuT™mbl [0CTyIa K JaHHBIM: TO/HOe (TIoC/e/oBaTe/lbHOe) CKaHMPOBaHMe,
CKaHMPOBaHMe Ha OCHOBe OMTOBOM KapThl.

38. AnropuTMBI [OCTyIa K JAHHBIM: JOCTYIl K Tab/MilaM Ha OCHOBE WH[IEKCOB,
CKaHMPOBaHHe TOJIbKO MH/EKCa.

39. Criocob coeiHeHMst HAOOPOB CTPOK: BJIOYKEHHBIN 1[UKJ/I, XeIITUPOBaHUe.

40. Criocob coeHeHUsI HAOOPOB CTPOK: CTUSTHUE.
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41. ITnaHb! BLITIOJIHEHWS 3ar1poca.

42. Xpanunuiia «katou-3HaueHue» (Oracle NoSQL Database, Redis): Ha3HaueHue,

CTPYKTYypa, XapakKTepUCTHKaA.

43. JlokymeHTOOpHeHTUpOBaHHbIe 0a3bl gaHHbIX (CouchDB, MongoDB):

Ha3HaueHue, CTPYKTYpa, XapaKTepUCTHKa.

44. Tpadosbie 6a3er ganHbix (OrientDB, Neodj, InfiniteGraph): Ha3HaueHwue,

CTPYKTYypa, XapaKTepUCTHKaA.

45. KomoHouHble 0a3bl gaHHbIX (Apache HBase, Apache Cassandra): Ha3HaueHHe,

CTPYKTYPa, XapaKTePUCTHKA.

46. Pacripesiesiennble CYB/l: Ha3HaueHUe, CTPYKTypa.

47. OcobeHHocTu peanu3aimu pacripefiesieHHbix CYB/l B MH(OpPMaIMOHHBIX

CUCTeMax.

48. HarnpaByieHus pa3BUTHS CUCTEM XPaHEHUS JaHHbIX U 3HAHUM.

*[IpomedicymouHass ammecmayus obyualowjuxcsi npoeooumcsi 8 ¢opmame

mecmupoeaHus

ITpumepHbie membl Kypcoeoil pabombl /Kypco8ozo npoekma

1. ITIpoekTrpoBaHMe U peanr3alus 0a3bl JaHHBIX [Jis yIpaBieHus BKIaZaMu B OaHKe.

o N O Ul B~

. [TpoekTupoBanue W peanu3aiusi 0a3d JaHHBIX A/ ydyeTa OKa3aHHBIX YC/IyT B

IMMOJIMK/IMHHUKE.

. [IpoekTupoBanne U peanu3anys 0a3bl [JaHHBIX [y yIIpaB/ieHUs Ou3Hec-

rnponeccaMuv roCTUHHULBI.

. [IpoekTrpoBaHMe U peanu3alys 0a3bl JaHHBIX [Jis peCTOPaHa.

. IIpoexTrpoBaHue 1 peanu3sanus 6asbl JaHHbBIX /1 @3POIOPTa.

. I[IpoexkTrpoBaHue U peanu3alys 6a3bl JaHHBIX /I paAUOCTAHLUH.
. I[IpoexTrpoBaHue U peanu3arys 6a3bl JaHHBIX /IS TAKCOTMapKa.

. HPOEKTI/IPOBE\HI/IE U peamr3anus 0a3bl AAaHHBIX [JId KOMIIdHUHW DPEMOHTY XWJ/IbIX

TIOMeLL[eHHUH.

. [TpoekTrpoBaHue 1 peanu3aius 6a3bl JaHHBIX [I/1s1 TYPUCTHUUECKOTO areHTCTBa.
10.
11.
12.
13.
14.
15.
16.
17.
18.

[TpoekTrpoBaHUe U peanu3alys 0a3bl JaHHBIX [Jis CTPAXOBOW KOMIIAHHWH.
[TpoekTrpoBaHMe U peanu3alys 0a3bl JaHHBIX /i1 OPaYHOTO areHTCTBa.
[TpoekTupoBaHUe 1 peanu3alusi 6a3bl JaHHBIX [I/Is1 CEPBUCHOTO IIeHTpa.
[TpoexTrpoBaHUe U peanu3aiysi 6a3bl JaHHBIX [JI51 IIKOJbI.

[TpoekTrpoBaHue U peanu3alysi 6a3bl JaHHBIX /i TPAHCIIOPTHOM KOMITAHUH.
[TpoekTrpoBaHUe U peanu3alyst 0a3bl JaHHBIX /IS IPOKaTa aBTOMOOUIeH.
[TpoekTrpoBaHUe 1 peanu3alusi 6a3bl JaHHBIX [I/Is1 ONTOBOTO CKJIazia.
[TpoexTrpoBaHue U peanu3alys 6a3bl JaHHbBIX /11 CTPOUTETHLHON KOMITaHUH.

[TpoekTupoBaHMe U peasnu3aius 6a3bl JaHHBIX /11 PUJITOPCKOM (PUPMBI.
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19.
20.
21.
22.
23.
24.

[TpoekTupoBaHUe U peasn3aiys 6a3bl JaHHBIX [I/151 PEKJIAMHOTO areHTCTBa.
[TpoekTrpoBaHUe U peasu3alis 6a3bl JaHHBIX /17151 KOMITBIOTEPHON (hHUPMBI.
[TpoekTrpoBaHUe U peanu3alivs 6a3bl JaHHBIX AJ1s yueTa apTomo6uneit B 'IB/1/].
[TpoekTupoBaHUe U peann3aius 6a3bl JaHHBIX 7151 OT/esa KaJ[poB.
[TpoekTupoBaHue 1 peanu3alus 6a3bl JaHHBIX /IS My3esl.

[TpoekTHpoBaHWe W peanm3alis 0a3bl JaHHBIX /11 OM3HEC-TIPOLIECCOB J0CTAaBKH

TPY30B.

Kypcogast paboTa BK/It04aeT 2 3Tara:

. [TpoekTrpoBaHue 0a3bl JaHHBIX: CEMAaHTUUECKOE OIMUCaHWe TPeAMeTHOM 00sacTy;

I/IHCIJOJIOFI/ILIECKHH n OaTaJorundyeckas mMojesin 0a3bl JAaHHBIX] Cl)I/BI/ILIeCKaH MoJe/ib U

orpeziesieHre CTPYKTyphl 6a3bl aHHbIX B CYB/] PostgreSQL.

. Peanmu3anyst  03K-3H/-TIPUJIOXKEHUS, B3aMMOZEMCTBYIOLETO C CO3JaHHOW Oa3oi

JlaHHBIX Ha si3bIKe Python.
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8. IlepeueHb OCHOBHOM W [IONO/IHUTE/JLHOW Yy4YeOHOM JIMTEPaTyphl,

Heo0X0 MO /I/isi 0CBOEHHS M CIMILTHHBI

OcHogHas numepamypa:

1. MapkuH, Anekcangp BacwibeBuu IlporpammupoBanve Ha SQL : yueOHUMK u
MPakKTUKyM [y1s By30B / A. B. MapkuH. 3-e u3j., nep. U [JOI OJIeKTPOH. [aH.
MockBa : HOpaiit, 2025 805 c ( Beiciiee o6pa3zoBaane ) URL:
https://urait.ru/bcode/568900 (mara oOpaiienusi: 01.09.2025). Pexxum pgoctyma:
OneKTpoHHO-0MbMMoTeuHass cuctema HOpaiit, pss aBTOpW3. TIOb30BaTesiei
https://urait.ru/bcode/568900 ISBN 978-5-534-18371-9 : 3259.00. [BUK ID:
RU2fURAIT2{568900]

2. Wmomieuknd,  Bnagumup  MuxaisioBud  OCHOBBI ~ HUCIIOMB30BaHUS U
TIPOEKTUPOBaHUsl 0a3 JaHHBIX : yueOHMK s By3oB / B. M. WmoiieuykuH.
OnekTpoH. JaH. Mockga : FOpaiit, 2025 213 ¢ ( Beicuiee obpa3oBanue ) URL:
https://urait.ru/bcode/559613 (mara oOpamenus: 01.09.2025). Pexkum goctyma:
OneKTpOHHO-0MbMoTeuHast cucremMa HOpaiit, [y aBTOpW3. TIO/b30Baresei
https://urait.ru/bcode/559613 ISBN 978-5-534-03617-6 : 919.00. [BUK ID:
RU2fURAIT2{559613]

3. CrpyxkuH, Hukonay [laBmoBuu basbl fjaHHBIX: NpOeKTUpOBaHuUe. IIpakTUKyM :
yuebHuk asisi By3oB / H. I1. Ctpyxkus, B. B. ToguH. DnekTpoH. faH. Mockga :
FOpatit, 2025 291 c ( Beiciiee obpa3zoBanue ) URL: https://urait.ru/bcode/561215
(mata obpamenus: 01.09.2025). Pexum poctyma: DJieKTpOHHO-OMO/IMOTeYHast
cuctema FOpaiiT, Ajis aBTOopu3. Tiosib3oBatesieid https://urait.ru/bcode/561215 ISBN
978-5-534-00739-8 : 1479.00. [BUK ID: RU2fURAIT2{561215]

JonoiHumensHas aumepamypa:

1. MaprummmH, Cepreii AHatonbeBuu basbl manHbix: Pabora c pacrpezeneHHbBIMH
0azamu faHHBIX U (aiyioBBIMU cucTeMaMu Ha ripumepe MongoDB u HDFS ¢
ucnonb3oBanveM Node.js, Express.js, Apache Spark u Scala : Yue6Hoe noco6ue /
WVHCTUTYT CHUCTEMHOTO TMpOrpaMMHUpOBaHusl PoCCHIICKOM akajieMuud Hayk ;
Poccuiickul rocynapcTBeHHBIM couuvanbHbld yHUBepcuteT 1 MocksBa : OOO
"HayuHo-u3garenbckuii rieHTp MTH®PA-M", 2024 235 c. ( Briciiee o6pa3oBaHue )
BO - bakanaBpuar https://znanium.ru/catalog/document?id=442712 ISBN 978-5-
16-019845-3 ISBN 978-5-16-107636-1 ( anektp. uzganue ) . [BUK ID: RU\infra-
m\znanium\bibl\2139860]

2. MapkuH, Anekcangp BacwibeBnu Cucrtembl rpadoBbix 0a3 gaHHbIX. Neodj :

yueOHUK /7151 By30B / A. B. MapkuH. DniekTpoH. faH. Mocksa : FOpatiT, 2025 303 ¢
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( Boicuiee obpa3oBanue ) URL: https://urait.ru/bcode/567732 (mara obparieHus:
01.09.2025). Pexxum pmocTyria: DyeKTpoHHO-OMbmoTeuHast cucrema FOpait, ajis
aBTOpM3. Monb3oBaresen https://urait.ru/bcode/567732 ISBN 978-5-534-13996-9 :
1529.00. [BUIK ID: RU2fURAIT2f567732]

. MaptummH, Cepreii AHaronbeBuu ba3sel maHHbIX. [IpakThueckoe mpumeHeHHe

CYB, SQL wu NoSOL-tuna g  INpUMeHeHUs  NIPOEKTUPOBaHUsA
WHGOPMAIMOHHBIX CUCTEM : YueOHoe rocobue : YuebHoe mocobue / IHCTUTYT
CHUCTEeMHOro TIporpaMMupoBaHus Poccuiickol akajeMuu HayK ; Poccuiickui
rOCyAapCTBEHHbIM COLMa/bHBIM yHUBepcuTeT 1 MockBa : W3parenbckuui [Jom
"OOPYM", 2024 368 c. ( Bricuiee ob6pa3oBanume ) BO - bakamaBpuar
https://znanium.com/catalog/document?id=434322 ISBN  978-5-8199-0946-1
ISBN 978-5-16-104936-5 ( snekrtp. uzganue ) ISBN 978-5-16-018662-7 ( ISBN
cousgartess ) . [BUK ID: RU\infra-m\znanium\bibl\2096940]

. Hectepos, Cepreit AnekcanzpoBud ba3bl JaHHBIX : yueOHUK U TIPAKTHKYM [iist

By30B / C. A. HectepoB. 2-e u3g., nep. 1 Aon JneKTpPoH. JaH. Mockga : FOpaiir,
2025 258 c ( Beicuiee obpasoBanue ) URL: https://urait.ru/bcode/560753 (gata
obparerns: 01.09.2025). Pexxum goctymna: 3neKTpOHHO-OMOMMOTEUHasi CUCTeMa
FOpaiiT, i1 aBTOpUM3. To/ib30BaTesieid https://urait.ru/bcode/560753 ISBN 978-5-
534-18107-4 : 1329.00. [BMK ID: RU2fURAIT2{560753]

HopmamueHble npagoeble akmbl:

9.

IIepeuenr pecypcoB HH(OPMaLMOHHO-TE/IEKOMMYHMKALIMOHHON CeTH

«/IHTEepHEeT», He0OXOAUMBIX /I/ISI OCBOEHHS U CIMILTHHBI

1. DnekrpoHHO-6MbMMOTeuHast cuicteMa BOOK.RU http://www.book.ru

No

N O o AW

. DNeKTPOHHO-61b/MMOTeuHas cucTeMa "YHuBepcuTeTcKas 6ubmioreka OHJTAVTH"

http://biblioclub.ru/

. O6pasoBarenbHas nnardopma "FOPAUT" https://urait.ru/

. DNeKTpPOHHO-0MbIMoTeuHasi cucteMa u3zaresbcTa "Jlans" https://e.lanbook.com/
. MudopmarmonHo-o0pa3oBareibHbIN opTan @uHyHuBepcuTeTa: https://org.fa.ru

. » DnekTpoHHas bubmoreka PruHaHcoBoro yHuBepcuteta (9b) http://elib.fa.ru/

. Neo4j Documentation [DneKTpoHHbIM pecypc]: calT. — Pexum pgocrymna:

https://neo4j.com/docs/

. MongoDB Documentation [DeKTpoHHBIN pecypc]: calT. — Pexxum pgoctyma:

https://www.mongodb.com/docs/

. Developing NoSQL Solutions in Azure/ Microsoft. -

https://www.edx.org/course/developing-nosql-solutions-azure-microsoft-dat221x-
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10. Cassandra Documentation [DsekTpoHHBI pecypc]: caiiT. — Pexxum pgocrymna:

https://cassandra.apache.org/doc/latest//
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10. MeToanueckue yKa3aHus /i1 00yJalOLIUXCsI 10 OCBOEHHIO AN CIUITHHBI

[Tporpamma guctmiiiHa «CuCTeMbl yripaB/ieHus 0a3aMy JIaHHBIX» TIOCTPOEHa
TakuM 00pa3oM, 4ToObl OOyuarol[uiics BHauase W3yuuna s3blk SQL U monmyunsn 6a3oBbie
HaBbIKM paboThl B ofHOW u3 coBpeMeHHbix CYB/], a 3areM OBIajen BOIIPOCAMHU
MPOEKTHUPOBaHUsT MH(OPMAI[MOHHBIX Mofened W 06a3 JaHHBIX, MPUHIUIIAMU peasu3al[iuu
3 heKTUBHBIX CUCTEM XpaHeHHUs U 00paboTku JaHHBIX. CaMOCTOsITe/TbHBIE M KOHTPOJTbHAS
paboThl, KypcoBasi paboTa crioco6cTByOT (HOPMUPOBAHUIO U 3aKPEIIEHHIO Y 00yUYaromuXcs
HaBBIKOB TPAaKTUYECKOTO HCI0/b30BaHUA s3blka SQL M OCHOBHBIX BO3MOXKHOCTEH
COBpeMeHHbIX pensaluoHHbIX CYB/I.

B 11e/1X yCIemHoro ocBoeHHst yueOHOro Kypca oOydJaroiieMycst ciefyeT ToAapobHO
Y TI0C/Ie[JOBaTe/TbHO U3y4aTh PeKOMEH/JOBaHHYIO TeOPUI0, aKTUBHO paboTaTh Ha CeMUHapax,
3aKpeIUIsiTh M3y4yeHHe TeOpeTUUeCKOro Marepuasa JIeKLUM UM CeMHWHApOB BBINOTHEHUEM
TpaKTUYeCKUX 3a/laHUi B 3a/laHHbIe CPOKH.

Ecmu y oOyuyaromierocsi BO3HHMKAIOT TPYJHOCTA TIpU OCBOEHHMH Marepuasa
JUCLIUIUVIMHBI, OH MOJKeT IloCelljaTb KOHCY/bTaljuM, 3aJaBaThb YTOUHSIOLIUE BOIPOCHI Ha
ceMHHapaX, TMpUd HeoOXOJUMOCTA UCIONb30BaTh TpPEHa)XepPbl U JIOTOJIHUTE/IbHbIe
oOyyarolije MaTepHasibl, HaxoAsAIecss B CBOOOAHOM focCTyrie B cetu «VIHTepHeT», AJis

nproOpeTeHNsl TBEP/IbIX MPAKTHUYeCKMUX HAaBLIKOB pabOThI ¢ 6a3aMu JAHHBIX.
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11. Ilepeuenb UH(OPMALMOHHBIX  TEXHOJIOTHI, MCIO/Jb3yeMbIX TMPH
OCyIIIeCTB/IEHHH 00pa30BaTe/IbHOr0 MpoIecca Mo JUCHHUIUIAHE, BK/IHYas IepedyeHb

HEOGXO,E[I/IMOFO nporpaMmMHOro o0ecreueHua " I/lH(l)OpMal_[I/IOHHle CIIPABOYHBIX CUCTEM

KommniekT JIMI€H3UOHHOI'0 IMpOorpaMMHOro obdecreyeHu:

1. AntuBupyc Kaspersky

2. Microsoft Office (Windows)
3. IlakeT o(puCHBIX MpOrpamm
4. Python 3.8

5. Pesainonnas CYB/]

CoBpemeHHble mpod)ecCHOHA/IbHbIE 0a3bl /JAaHHBIX W HWH(OPMaALMOHHBIE

CITIPAaBOYHbIE CUCTEMbI

1. ludopmaijoHHO-IpaBoBasi cucteMa «l'apaHT»

2. ndopmatiionHo-1ipaBoBasi cuctema «KoHcynbranT [Tmtoc»

3. OnektpoHHas sHLMKIoneus: http://ru.wikipedia.org/wiki/Wiki

4. Pasamemienue DYK: https://www.campus.fa.ru/

5. Cucrema KOMITJIEKCHOTO PaCKpbITUS MH(pOpMaLUU «CKPHH» -

http://www.skrin.ru/

CepTl/I(bl/lul/IPOBaHHble nporpaMMHblié HW AdIllldpaTHbIE€ CPeACTBaA 3dlIUTbI

uHdopmanuu

1. He peyCMOTpeHbI

12. Omnucanue MaTepHa/IbHO-TEXHUYECKOW 0a3bl, Heo0XogquMou  JJis

0oCyIieCTB/I€EHUA 06pa30BaTEJ'le01"O nponecca mo AuCnuIinge

1. YuebHasi ayauropusi A/l TIPOBeJeHUsI YUeOHBbIX 3aHSTHM, TPeayCMOTPeHHbBIX
MporpaMMoM, B TOM 4YMCJIe TPYNMNOBBIX W WH/JWBU/ya/lbHbIX KOHCYJ/bTal[WH,
TeKylllero  KOHTPOJiSs U TPOMEXYTOUHOM  arTecTallud,  OCHallleHHas
obopyJoBaHMeM U TeXHUUECKUMH Cpe/CTBaMU oO0ydeHusi: mMebesb ayauTOpHast
(cTombl, CTY/BS, AOCKA ayUTOpHAasi), HAOOp JeMOHCTPALIMOHHOTO 000pPYAOBaHUS

(poekTOp, 2KpaH)
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