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1. HamMeHoBaHNe TUCIHHUILIHHBI

«Cuctemsl yrpaBieHus: 6a3amMu JaHHBIX).

2. IlepeyeHb IVIAHNPYEMBIX Pe3yJIbTATOB 0CBOEHHUSI 00pa30BaTeJIbLHOM

nmporpaMmmabl (HepequL KOMHeTeHHHﬁ) C YKa3aHUEM HHAUKATOPOB UX

HAOCTU/KCHUA N IVIAHUPYEMBIX PE3YyJIbTaTOB oﬁyqemm o IMCIOMIIJIMHE

Kon HauMeHoBaHue NHaukaTtopbl  AocTH:KeHUsI[Pe3yabTaThl o0yueHust
KOMIIETEHIIUU [KOMIIeTeHIMHU KOMIIETEHIIHU (ymeHust 7 3HAHUA),
COOTHECEHHbIE c
WHIAUKATOPAMHU JOCTHKEHMSI
KOMIIETeHIIH U
IIKH-6 CrocoOHOCTh 1. JlemMoHcTpupyeT 3HaHUE3HAET: OCHOBBI PEISIHOHHBIX
OpraHU30BBIBAThH OCHOB  DEIALMOHHBIX  0a3l0a3 JaHHBIX, HOPMAIM3ALUH
[MOVCK u cOOp|TaHHBIX, HopMmanusanuunanaeix, ACID, CRUD, ORM.
1H(popMaluy, eejnannbix, ACID, CRUD, ORM, Y meer: UCIIOJIB30BaTh
XpaHEHHE B[HCIOJIb3YET TPAH3aKIIUH. TpaH3aKIUH.
CTPYKTYPUPOBAaHHOM
BUJIC, IPOCKTUPOBATh2. JleMoHCTpUpyeT 3HaHHE3HAET: TEXHOJOTMH XPaHEHUS
151 peaM30BbIBATHPA3TNYHBIX TEXHOJIOTUMTAaHHBIX:  PESIUOHHBIE U
PEISLIMOHHBIC HXpaHEHUS JIAHHBIX : HEPEISAIUOHHBIC 0a3bl JTAHHBIX,
HEpEJISIITUOHHBIC peNSIMOHHBIC U|[TOKYMEHTapHbIC XPAHIINIIA
0a3bl U XpaHWINIIAHEPEIAMOHHbIE 0a3blYMeeT: W3BJICKaTh JIaHHBIC W3
TTAaHHBIX TaHHBIX, JIOKyMEHTapHBIEPA3HBIX HICTOYHUKOB U B Pa3HBIX
XPaHWINILA, u3Bnekaet(opmarax, B TOM  4YHUCIE
TaHHBIE u3 Pa3HBIX|[TPOTPAMMHO.
MCTOYHHUKOB M B  Pa3HbIX
¢bopmarax, B TOM HYHCIE
[IPOrpaMMHO.
3.IlpoekTupyer  XpaHWIMIIA3HAET: XPAHWINIIA JAHHBIX, UX
TaHHBIX  KCXOAs M3  MX/Ha3HAYEHUE U XapakTep JaHHBIX
Ha3HAYCHUS U XapakTepayMeer: MIPOEKTUPOBATH
NTaHHBIX, BBIOHMpACTXpaHUIIUIIA JaHHBIX UCXOJS U3
MHCTPYMEHTAIBHOE UUX Ha3HAUYCHUS] M XapakTepa
APXUTEKTYpPHOE pEILICHUE,TAHHbIX, BBIOMpaeT,
(DU3UYECKYI0 M JIOTHYECKYIOMHCTPYMEHTAIHHOE "
cXemy JTAHHBIX U@PXUTEKTYPHOE pelieHue,
00OCHOBBIBAET CBOM BbIOOD. |PUBUYECKYI0 U JIOTUYECKYIO
CXEeMy JIaHHBIX U MOXET,
000CHOBBIBaTh CBOM BHIOOD.
ITKH-8 CrocoOHOCTh 1. JlemoHCTpUpyeT 3HAHUS OO[3HAET: OCHOBHBIE
MCII0JIb30BATh OCHOBHBIX HH()OPMAIMOHHBIX[HHPOPMAITMOHHBIE TEXHOJIOTUH
COBPEMEHHBIC TEXHOJIOTHSIX U MPOTPAMMHBIX|YTIpaBIeHUsT 0a3aMu JaHHBIX H
MH(OPMAILIMOHHBIE  |[CPEACTBAX, MO3BOJISIONIUX HX[IPOTPAMMHBIE CpEACTBa,
CHCTEMBI JUTSIMCIIONTB30BATh. [TO3BOJISIOIINE 1704
CHICHUS 3a/1a4 MCII0JIb30BATh.




[MPEIMETHOU
00/1aCTH, B TOM YHCIIC
OTCUCCTBCHHOT'O

Ymeer: UCIIOJIB30BAaTh
MH()OPMaOHHBIE TEXHOJIOTUH
0a3 TaHHBIX JJIsl peIIeHUs 3a/1a4

[IPOMU3BOICTBA 2. PanmonanbHO BBIOMpaeT
MH(pOPMAaIOHHbIE
TEXHOJIOTUU W pPEaTU3yIOLIHNe
UX MPOrpaMMHBIE CPEJCTBA, B
TOM YHCIIE, C Y4ETOM CTPaHBI
[IPOUCXOXKACHUS
[IPOTrPaMMHBIX CPEJICTB.

3HaeT: CHCTEMBbI YIIPaBICHHS
0azamu IaHHBIX u
pean3yomme ux
pOTrpaMMHBIC CPE/ICTBA

YMeeT: palioHaJIbHO BBIOpATH
CUCTEMBI yIpaBlieHUS Oa3zaMu
JMAHHBIX M PCAU3YIOIIUE HX
[pPOTrPaMMHBIC CPE/ICTBA.

3. HMcnonb3yeT COBpeMEHHBIE
nH(OpPMAIOHHBIE
TEXHOJIOTUH U TPOTPaMMHBIC
CpeIcTBa MPU PELICHUU 33]1a4
pa3paboTKu  MPOrpaMMHOIO
obecrieueHus TSt
HPKOHOMHUYECKUX u
(bMHAHCOBBIX MPUIIOKECHH.

3HaeT: cHCTEMbl YIpPaBIICHUS
0azamu JAHHBIX s
HKOHOMHYECKUX M (PMHAHCOBBIX
NpUIOKEHUH, B TOM YHCIE
OTEYECTBEHHOI'O ITPOU3BO/ICTBA
YMeeT: UCIOJIb30BATh CUCTEMBI
yhnpasiaeHus: 0OazaMu JAaHHBIX
[pU pellieHNH 3a/1a4 pa3paboTKU
[pPOrPaMMHOTO  OOECIICUCHHS
s HKOHOMHUYECKUX u
(MHAHCOBBIX MTPHIIOKECHHH.

3. MecTO IUCHUILIHHBI B CTPYKTYpe 00pa3oBaTeibHOH MPOrpaMMbl

HMucnunnHa «CucteMsl ynpapiieHus 0azaMu JaHHBIX» OTHocuTcs k OOmienpo-

dbeccHOHAIbHOMY LMKy JOUCIUIUIMH 1O HampaBiieHuto mnoarotoBku 09.03.03 -

[Mpuknagnas wuHpopmaruka, OIl «lIpuknagueie HHPOPMAIMOHHBIE CHUCTEMBI B

HPKOHOMUKE U (PMHAHCAX.

I[I/ICI_II/IHJ'H/IHa «CucremMnl YIpaBJICHUA 0azamu JAaHHBIX» 633HPyCTC$I Ha 3HaHUAX,

MPUOOPETAEMBIX B PAMKaxX TUCIUILIIMHBI «AJITOPUTMBI U CTPYKTYPBI JTAHHBIX B SA3BIKE

Pythony.

I[I/ICI_[I/IHJ'H/IHa «Cucremsbl YIPaBJICHUA 0azamMu JaHHBIX» SABJIACTCA O6I_III/IM

TCOPCTUICCKUM U MCTOJAOJIOTMICCKHM OCHOBAHUCM MJId OUCHUILINH, U3Yy4YaCMBIX B

paMkax HarpaBieHust noarotoBku «lIpuknannas napopmaTukay.




4.  OO0béM TUCHMILTHHBI (MOXYJISA) B 3a4€THBIX €IUHULAX U B AKAJeMUYECKUX
yacax ¢ BbllejJeHHMeM 00béMa ayIuMTOPHO (JIeKUMH, CeMHHApbl) H

CaAMOCTOSITEJILHOM Pad0THI 00yYaAIOIIUXCS

ouHas (popma oOydeHHS

Bupa yyeOHo# padoThl M0 AMCHMILINHE Bcero Cemectp 3 Cemectp 4
(B 3/¢ u yacax) (B yacax) (B yacax)
OO0uasi TPy10€eMKOCTb 1M CHUILIHHbBI 8/288 144 144
Konmakmuasa paboma — 136 68 68
Ayoumopnwie 3anamus
_]]e;a,;uu 32 16 16
Cemunapul, npakmuyeckue 3aHsAmusl 104 52 52
Camocmoamenvnas paboma 152 76 76
Bu Tekyiiero KOHTpoJIs KonTponbhbie KonTponbHas KonTponbHas
paboThI paborta pabora
By npomeXyToO4HOM aTTecTaluu 3adeT, 9K3aMeH 3ayer DK3aMeH
OYHO-3204Hast popMa 0O0ydeHUSs
Buja yyeOHoM padoThl M0 AMCUMILINHE Bcero Cemectp 3 Cemectp 4
(B 3/e 1 yacax) (B 4acax) (B 4acax)
OO01mast Tpy10eMKOCTb 1M CHHILIHHbBI 8/288 144 144
Konmaxkmuas paboma — 68 34 34
Ayoumopmbwie 3anamusn
Cemunapul, npakmuyieckue 3aHAmMusl 36 18 18
Camocmossmenvnas paboma 220 110 110
By Tekyiero KOHTpouIst KoHntposnbnsie KoHntponbnas KoHntponbHas
paboThI paborta pabora
By npomMexyTOUHOM aTTecTaluu 3auer, dK3aMeH 3auet DK3aMeH
3aouHas ¢popma o0ydenus (MOO)
Bupa yyeOHo# padoThl M0 AMCHMILINHE Bcero Cemectp 4 Cemectp 5
(B 3/e M yacax) (B 4acax) (B 4acax)
OO0ImAas TPY10eMKOCTb THCITUTLTHHBI 8/288 144 144
Konmaxmmnasa paboma — 26 12 14
Ayoumopnuvie 3anamusn
Viekyuu 6 4 2
Cemunapul, npakmuyeckue 3aHsamusl 20 8 12
Camocmoamenvnuas paboma 262 132 130
Bu Texyiero KOHTpoJIs KonTponbHbie KouTponpHas KouTponpHas
paboThI pabora pabora
By mpoMexXyTOYHOM aTTeCTalluu 3aueT, HK3aMeH 3auer DK3aMeH
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5. Copep:xkaHue JIUCUMILUIMHBI, CTPYKTYPHPOBAaHHOE MO0 TeMaMm (pa3aejiam)
AUCHHUIUIMHBI ¢ YKA3aHUEM UX 00bEMOB (B aKaJleMHUYEeCKHX Yacax) U BUJOB Y4eOHBIX

3aHATUHN

5.1. Conep:xkanue TMCUUIIMHBI

Tema 1. ba3bl JaHHBIX M yHpaBJieHHe UMH. JBOJIOIMS CUCTEM 0a3 JaHHBIX.
ApXHUTEKTypa cucTeM 0a3 JaHHBIX.

Nudopmanus, nanHele, 3HaHWUS. BBeneHne B 0as3bl JaHHBIX, OCHOBHBIC
MOHATUS W ONpeleNieHUusl. ABTOMATU3UPOBAHHBbIE HH(POPMALIMOHHBIE CHCTEMBI.
Ha3znaueHue 1 KOMIIOHEHTBI CUCTEMBI 0a3 JaHHBIX. DBOJIOLUS CUCTEM 0a3 TaHHBIX,
stansl pa3Butus CYB/]. BBeaeHue B apxuTekTypy cucteM 0a3 naHHbIX. TpeboBaHus
Kk CYBJ. ®yukuuu CYBJl. TpexypoBHEBasi apXHTEKTypa CHCTEM 0a3 JaHHBIX
ANSI/SPARC. Apxwurekrypa MHOTOINOJB30BATEIBCKIX CHCTEM 0a3 JTaHHBIX.
Komnonentet CYBJl. O630p coBpemennbix CYBJI. OcobGeHHOCTH OpraHu3alyu
JAHHBIX B HWHQOpPMAIMOHHBIX cucTeMaX. OTIuYUs MEXIy COBPEMEHHBIMU
penssunonHbiMu CYB/I.

Tema 2. Moaeau JaHHBIX. PeJIiiuOHHAsE MOA€eJb JaHHDBIX.

[Tonsitne monenu naHHbIX. COCTABIAIONIAE MOJICIIN TAHHBIX: TUIIBI CTPYKTYP
JAHHBIX, OMEpaldd HaJ JaHHBIMHU, HAOOp TIPABWJI IEJIOCTHOCTH JAHHBIX.
Knaccudukanus mopeneit: cereBasi, Uepapxudeckas, peNsIIMOHHAs, OOBEKTHO-
OpPUECHTUPOBaHHAs, OOBEKTHO-PEIISIIIUOHHAS MoOJeAu JaHHbIX. (COOTBETCTBUE
MoOJIeNIel JIaHHBIX Ha3HAYeHWI0 WH(GOPMAIIMOHHBIX CHUCTEM, B KOTOPBIX OHHU
UCIIOB3YIOTCS. McTOpHs, KOMIIOHEHTHI (ACTIEKThI) PEISIIMOHHON MOJIENN JaHHBIX.
OCHOBHBIC TIOHSTUSL PEIALMOHHOM MOJEIM JAHHBIX: OTHOIICHUE, CXeMa
OTHOIIIEHUS, cXema 0a3bl JaHHBIX, KOPTEX, aTpuOyT, THUIl JIaHHBIX, JIOMEH,
MEPBUYHBIN KJIIOY, BHEITHUMN KJIFOY, TUIIBI CBSI3€H, IEJIOCTHOCTH JaHHBIX. CBOMCTBA
OTHOILICHHN. AHOMaIWU PEJSIMUOHHBIX cxeM. HopMmanuzanus OTHOIIECHUH.
[IpuBenenue k mepBoit HopMmanbHOU Qopme.  [loHsTHE (QYHKITMOHATBHOMN
3aBucuMocT. llpuBenenne ko BTopod HopMmanbHOW (opme. I[loHsiTHE

TPaH3UTUBHOW (PYHKIIMOHAIBHOW 3aBUCUMOCTH. [IpuBeneHue K  TpeTbei



HopManbHOM ¢opme. [IpuBenenne xk HopmanbHOll Qopme boiica-Konma. [dpyrue
3aBHCHUMOCTH 1 HOpMaJibHbIe (hopmbl: 4HD — mHOTrO3HauHBIEC 3aBHCUMOCTH, SHD —
MaKCUMaJIbHO BO3MOXKHOE€ pasjiokeHue 0e3 morepb umHpopmaruu. ['paduueckas
cxeMa MOJIeJM TaHHbIX. PensdirionHas anredpa. PensiroHHOe HCUHCIICHHE.

Tema 3. OcHoBbl SQL. BBenenue B si3bikn onpeeseHust Aanabix (DDL) n
MaHHUIYyJJApoBaHusi AanHbIiMu (DML).

Beenenue B 361k SQL. Ocobennoctu SQL. JIekcuueckast ctpykrypa SQL:
KJIIOUEBbIEC CJIOBA, WJICHTU(PHUKATOPHI, KOHCTAHThI, ONEPATOPHI, CIELUATLHBIC
CHUMBOJIBI, TIPOITYCKH, KoMMeHTapuH. [Ipuoputer omepaTopoB. UNCIOBBIC THIIBI:
LEJIOYHCIICHHBIC, YUCiia ((PUKCUPOBAHHOM TOYHOCTH, YKCJIA C IJIaBAIOIEH TOUKOA.
CumBosbHBIC THITBL: Character, varchar, text. Tunsl «qata u Bpemsi». Jlorudeckuii
tut. Maccussl. Turet JSON. Co3ganue, n3MeHeHue, yaaieHue TaOJInIl, orepaTop
TRUNCATE. 3navenuss mno ymon4aHuto. OrpaHudeHHs: YHHKaJIbHOCTH
UNIQUE, orpannyenne CHECK, mepBuYHBIM K104, BHENIHHUNA KJIIOY.
[IpencraBnenus. Cxembl 6a3bl JaHHBIX. COBMECTHOE UCIIOJIH30BAHUE ONIEPATOPOB
CREATE, ALTER, DROP ny1s1 co3ganus 1 U3MEHEHHS CTPYKTYPbI 0a3bl JJaHHBIX.

Ha3nauenne s3pIka MaHUIYJMPOBAHUS JaHHBIMA. BCTaBka JaHHBIX:
oot Bun omepatopa INSERT, Bo3Bpar 3nauenuii moneit. BcraBka mpu
orpannuennn yaukaiabHocTH. [Ipenmoxxenne ON CONFLICT. Komanna COPY.
OoOHoBneHne JnaHHbIX: obmmii Bua omnepatopa UPDATE, oOHoBieHue c
MOABBIOOPKOM, OOHOBJIGHHE C JIONOJHUTEIBHBIMUA TaOJauIaMH. Y JIaJICHHUE
JTaHHbIX: 00mMi By onepatopa DELETE, ynanenue ¢ moaBsiOOpKOH, yaaieHue
Cc JomoiHWTEeNnbHbIMU Tabmumamu. Hcmonb3oBanue omepatopoB INSERT,
UPDATE, DELETE pans namonHeHus: 6a3bl JaHHBIX. Pa3BepThiBanue 0a3bl
JTAHHBIX.

Tema 4. ®opmupoBanue HadopoB 1aHHBIX: onepaTop SELECT.,

Crpykrypa 3anpoca SELECT. Jlorudueckas mocienoBaTeIsHOCTh OTEpaIlnid,
BoimoHsieMbix  SELECT. Cnucoxk Beibopku. Ilpocras ¢opma SELECT.
Ucnonp3oBanue DISTINCT. ®dpaza FROM. ®dpaza WHERE. SQL-Beipaxkenus.

[Tonuble nMeHa B cickax BoiOOpkH. [IpuBenenue tuna. 3nauenuss NULL. Boi3oBbl
7



¢bynkuit B SQL-Beipaxkenusx. Marematndeckue GyHKIH. CTPOKOBbIE (DYHKIIHH.
Oynkunu natel. Oynkiun konBeptauuu. Oynkuumun NULL. Omnepatop CASE.
VYcnosusie Beipaxkenus. Onepatop IN. Oneparopsl cpaBHenus. ConocTaBlieHUE ¢
obpasrom. KoHCTpyKIIMK CpaBHEHHS CTPOK U MACCHUBOB.

Coenunenust Ttabmui. IlepekpectHoe coeaunenue, CROSS JOIN.
Bayrpennune coemunenus: INNER JOIN, NATURAL JOIN. Baemnue
coeqnuennsa. LEFT JOIN, RIGHT JOIN, FULL JOIN. Ocob6eHHOCTH COETHHEHNS.
Orpanuuenusi. [lceBIOHUMBI 1aJii MMEH CTOJIOLIOB M TaOJMYHBIX BBIPAXKECHUM.
CamocoennHeHus.

['pynmupoBka u arperupoBanue. ®paza GROUP BY. Arperupyromue
byukmuu. Ppaza HAVING. VnopsjpoueHne © orpaHudeHHe KOJIMYECTBA
pesynsTaToB: ORDER BY, OFFSET, LIMIT.

Hcnonk30BaHne KOMOWHHPYIOIIMX 3arpocoB (OmepatopoB pabOThl Haj
muoskectBamu) UNION, EXCEPT, INTERSECT.

OcnoBbl noazarnpocoB. [Ipocteie moazanpockl. CkalsipHBIE MO3AMPOCHI.
Tabnuunble noazanpockl. CinoxkHbie MoA3anpocskl. OKOHHbIE QYHKIUH.

Hcnonp3oBanue onepanuiit GROUPING SETS, ROLLUP u CUBE.

Tema 5. Tpanzakuum.

KoHnruenius TpaH3akiuii: HadyaTh BbINOIHEeHKE rpymbl oneparuid (BEGIN),
3apukcupoBats (END/COMMIT), ormennts (ROLLBACK), mocraBuTh TOUKY
coxpanenus (SAVEPOINT). Tpanzakuuu u cBoiictea ACID. Cepuanuzanus
TpaH3akiuii. YpoBaH u3onsaiuu Tpansakiuii: READ UNCOMMITTED, READ
COMMITTED, REPEATABLE READ, SERIALIZABLE. MexaHu3msl
OJIOKUPOBKH: HA YPOBHE TAOJIHII, CTPOK, PEKOMEHIaTeNIbHAs OJIOKUPOBKA.

Tema 6. IIpoexTupoBanue 6a3 JTaHHBIX.

CemaHTHUECKOE OIKCAaHWE TPEIMETHOM obnactu, Ou3HEC-TpaBUIIA.
KonnenryanbHoe npoektupoBanue. Mojenb «CyHnIHOCTb-CBA3bY. Ompenenenue
cymHocTedl. Omnpenenenne atpudytoB. Kiaccudukaruss atpuOyToB: MPOCTOM,
COCTaBHOM,  OJHO3HAYHBIA,  MHOIO3HAYHBIM, IPOU3BOAHBIA,  KIIFOUEBOM,

HEKJIFOUEBOM,  00s3aTellbHBIN, HeoOs3aTtenbHbIM.  OnpeneneHue  JIOMEHOB.
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OnpeneneHue KIOYEH: CYNEPKIIOY, MOTEHUUATIbHBIA KIIFOY, NEPBUYHBIA KIIFOY,
IbTEPHATUBHBIN K04, BHEIIHUHN Kito4. OnpeneneHue CBs3ei: 00s13aTeIbHOCTb,
KpPaTHOCTh (KapIMHAIBbHOCTh), XapaKTEPUCTUKU CBA3eil. MonaenupoBaHue cBs3en
Mexnay oobekramu: ER-nuarpammel. Hotanuu miis npencrasnenus ER-auarpamm.
Pacmmpenus MoJienu «CyIIHOCTb-CBA3bY: YTOUHEHHE/0000I11IeHNE, arpErupOBaHue,
koMriozunus. OrnpeneneHue CynepKiIacCoB M IOAKIACCOB. JlOMOJHUTENbHBIC
JEeUcTBUs co cBI3aMU. OrpeiesieHne acCollMaTUBHBIX CBs3el. Pa3peliieHne cBsizeit
tuna N:M. OmnpeneneHue HenepeMeNaeMbIX, HEPAPXUUYECKHUX, PEKYPCUBHBIX U
JYTOBBIX CBsi3el. MoenmpoBaHue JaHHBIX Ha MPOTSHKEHUU BPEMEHHU.

Jlornueckoe npoextupoBanue. Y nanenue cBsizeit N:M. VY nanenue cBsizeit ¢
aTpuOyTaMu, CIOXHBIX, PEKYpCHUBHBIX, W30BITOYHBIX CBsI3eH. VYjaaneHue
MHOTO3HAuHbIX aTpuOyToB. Ilepexon Kk JOrMYecKOM MoOJENU: MpaBUiia
(bopMUpOBaHUS OTHOIIEHUN, TPUMEHEHNE TEXHOJIOTUH HOPMaIU3aLIH.

[Tepexon x ¢usnyeckoir monenu. IIpeoOpa3oBanue oruyeckoil Moaenu B
pessiimonHyro. CornamieHne UMeH 0a3bl TaHHBIX . U3yYE€HHE U TPUMEHEHUE TPABUIT
MMEHOBAaHUS 00BEKTOB, UCIOIb3YEMbIX B PU3NUECKUX MOJIETISX.

Tema 7. IIporpaMmMupoBaHue Ha CTOPOHE cepBepa 6a3bl JAHHBIX, IPUJI0KEHHS.

@YHKIMU U NPOUEAYPHI: ONPENECICHUE, MapaMeTpPbl ONPENEIEHUS, BBI3OB.
Kareropun ¢ynkumit: IMMUTABLE, STABLE, VOLATILE. Omnpenenenue
byHK1Mii Ha s3b1Ke 3ampocoB. [leperpyska ¢pynkiuit. @yakiuu SQL ¢ BEIXOJHBIMU
napametpamu. Oyakuuu SQL ¢ mepemMeHHbIM uynciaoM apryMeHToB. @ynkiuu SQL
CO 3HAYCHHSIMH apryMeHToB To ymonuanuto. Oywkumn SQL, mopoxmaromue
Tabmuiel. @yHKIMK, Bo3Bpamatonme MaoxecTBa. [lomumopdusie pynkunn SQL.
Oyukruu SQL ¢ nmpaBunamu coptupoBku. Tpurrepsl. O030p MexaHU3Ma padOThHI
TpurrepoB. Tpurrepusie ¢GyHKUUU. BuaumocTs uU3MEeHEHMM B JaHHBIX. S3bIK
PL/pgSQL: oOBsiBIIeHNUs, YIPABISAIONIUE CTPYKTYPBI, KYypCOPHI, COOOIIEHHS 00
ombkax, omazaka. SI3eik PL/Python. dyukiun va PL/Python. 3nayenus naHHBIX:
comnocraienue tunoB naHHbX; Null, NOne; MaccuBbl, CIUCKH; COCTABHBIC THIIBI;
GyHKIIMM, BO3Bpallarole MHOKecTBa. COBMECTHOE HCIOIb30BAHUE JIaHHBIX.

AHoOHUMHBIE 0J10KU Koaa. Tpurrepusie pyHkiuu. O0paiieHue k 6aze JaHHBIX.
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Pa6ora ¢ PostgreSQL B Python. APl monyns Python. IToaximouenne k 6a3e
naHHeIX. Kypcop u omepamuwu ¢ JaHHBIMHU: BCTaBKa, BBIOOpPKA, OOHOBIJICHHE,
ynanenue. U3MeHeHue CTpyKTypbl 0a3bl TaHHbIX.

Tema 8. OnTUMHU3aNUsA BLINOJHEHUS 3aIIPOCOB.

Hcnonb3zoBanne uHaekcoB. WHIEKCHBbIE CTPYKTYphl: B-nepeBbs, OUTOBbIE
KapThl, Apyrue Buabl nHjaekcoB. Co3nanue uniaekca, CREATE INDEX. Y nanenue
naaekca, DROP INDEX. Yuukanbpabsie naaekcsl. CocTaBHbIe HHIEKCHI. MHIEKCHI
no BbIpakeHUAM. YacTuuHble HHIEKCHL. MHAEKCH W TOPSIOK COETUHEHUH.
ANTOPUTMBI JIOCTYIIa K JaHHBIM. TIOJHOE (ITOCIIEIOBAaTEIbHOE) CKaHHUPOBAHWE,
JOCTYIl K TaOnWiaM Ha OCHOBE HWHICKCOB, CKaHMPOBAaHWE TOJBKO WHIICKCA,
CKaHMpPOBaHWE Ha OCHOBE OMTOBOM KapThl. CriocoO coeuHeHusi HabOpPOB CTPOK:
BJIOKCHHBIN ITUKJI, XEIIMpOBaHue, causaue. [1oaxoasl K ONTHMHU3AIUN 3aIpOCOB.
[lnan Bemonnenus 3ampoca u komanga EXPLAIN. ITapamerp ANALYZE.
Cratuctrka, UCHOJIb3yeMasl TUTAHUPOBIIMKOM. YTIPaBlIEHHWE IUIAHUPOBIIMKOM C
ITOMOUIBIO SIBHBIX npemnoxenun JOIN.

Tema 9. Hepeasimuonnbie u pacnpenenennbie CYB/L.

CYBJl NoSQL, ocHOBHbIE XapaKTEpUCTHKW. THIBI CHUCTEM: XpaHWJIHINIA
«kmod-3HaueHue» (Oracle NoSQL Database, Redis), 1okyMeHTOOpHEHTHPOBAHHBIC
0a3b1 mannbix (CouchDB, MongoDB), rpadossie 6a3bl qanubix (OrientDB, Neo4j,
InfiniteGraph), xononounsie 6a3bl manueix (Apache HBase, Apache Cassandra),
0a3el ganabix B mamsata (RDM, Amazon DynamoDB Accelerator), 6a3bl maHHBIX
nouckoBeiXx cucreM (Amazon ES). Pacnpenenennbie CYBJl: Ha3HaueHwe,
CTPYKTypa, OCOOCHHOCTH peaiu3alud B  HWHOOPMAIIMOHHBIX  CHCTEMax.

Hanpagiienust pa3BUTHS CUCTEM XPAHEHUS JaHHBIX U 3HAHUU.
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5.2.

Y4eOHO-TEeMATHYECKHHA TJIAH

o4Has hopma oOydeHUs

Ne | HammeHoBaHue TpyaoeMKocTh B yacax ®opMbI TEKYLIETO
/| TeM (PASICNOB) g A pa6ora- |Camocros HOHTPOIH
AU CHHIITAHBI yCcneBaeMoOCTH
AynuTopHas pabora™ TeJlbHas
O6as, | JTexuuu | CeMuHapsl, pabora
B T.4.. MPAKTUYECK
W€ 3aHATHUS
1  [ba3bl JaHHBIX U 14 6 2 4 8 CobecenoBaHne 10
VIIpaBJICHUE HMHU. TOMaITHUM
DBOJIIOLIUS] CUCTEM 3aJaHusAM, ONPOC
0a3 JaHHBIX.
ApXUTEKTYypa
cucteM 0a3
TAaHHBIX
2 |Mogenu qaHHBIX. 33 18 4 14 15 CobOecenoBanue 110
Pensiinonnast TOMAITHUM
MOJIEITb JaHHBIX 3aJJaHUSIM, OIIPOC HIIH|
CaMOCTOSITeIbHAsT
abora
3 |OcHoBb SQL. 31 16 4 12 15 CobeceioBaHUE 10
Beenenre B TOMaITHUM
SI3BIKK OITpe/Ie- 3aJJaHUSIM, OITPOC HJIH|
NCHUST JTAHHBIX CaMOCTOSITeIIbHAS
(DDL) u manu- padora
Ty TUPOBAHHS
TaHHBIMU
(DML)
4 |®opmupoBaHue 68 38 8 30 30 |CobecenoBannme 1o
HAOOPOB TaHHBIX: TOMAITHUM
orepaTop 3aJaHHSIM, orpoc,
SELECT KOHTpOJIbHast paboTa
5 [Tpan3akiuun 14 6 2 4 8 CobecenoBanue 10
TOMAITHUM
3aJJaHHsIM, OTTPOC
6 [IpoextupoBanme | 41 18 4 14 23 |CobecenoBanne IO
0a3 TaHHBIX TOMaITHUM
3aJaHHSIM, orpoc,
CaMOCTOSITEIbHAST
abora
7 [Oporpammuposan | 41 18 4 14 23 |CobecenoBanne IO
Me Ha CTOPOHE TOMaITHUM
cepBepa 0a3bl 3aJaHHSIM, orpoc,
TTAHHBIX, KOHTpOJIbHAsI paboTa
[IPUIOKECHUS
8 |Ontummzanms 25 10 2 8 15 CobecenoBanue 10
BBITTOJIHEHUS TOMAITHAM
3aIpoCcoB 3aJaHHsIM, OITPOC
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21

15

9 |HepensiuoHHbIC U CobecenoBaHue 110
pactpe/ielieHHbIC TOMAaITHUM
CYB]] 3aJIaHUsIM, OTIPOC

B nenoM 1o guctummne | 288 136 32 104 152 |Cornacho yueGHOMY)|
[JIaHY: KOHTPOJIbHBIC
a00ThI
Htoro B % 47 24 76 53
O0YHO-3a04Hast opma oOydeHHUs
Ne | HammeHnoBaHue TpyaoeMKoCTH B yacax ®opMbI TEKYLIETO
n/m | Tev (pasnenos) Bcero KonrtakTHas padora - |Camocrost KOHTPOIS
TUCHUILTHHBI yCcneBaeMoCTH
AynuTopHasi padora* TeJbHasl
O6mwas, |[Jlekuuu| Cemuna- | PadorTa
B T.4.:. pBI,
PaKTUYe

1 |ba3bl JaHHBIX U 16 4 2 2 12 CobecenoBanue 10O
YIIpaBJICHUE UMHU. TOMaITHIM
JBOJIIOIUS CUCTEM 3aJIaHUSAM, OIIPOC
0a3 TaHHBIX.

ApXUTEKTypa
cucteM 0a3
TaHHBIX

2 |Mopenu qaHHBIX. 26 8 4 4 18 CobecenoBanue 110
PensiinonHas TOMAITHUM
MOJICITb TAHHBIX 3aJlaHUsM,  OIPOC

VITH
CaMOCTOSITEIIbHAS
abora

3 |OcuoBb SQL. 42 8 4 4 34 CobecenoBaHue 110
Brenenue B TOMAITHUM
SI3BIKH OTIpeIe- 3aJlaHUsIM,  OIPOC
TICHUS TAaHHBIX VITH
(DDL) u manu- CaMOCTOSATEIIbHAS
yJIAPOBAHHUS pabora
TaHHBIMU
(DML)

4  |®opmupoBaHue 56 20 8 12 36  |CobecenoBanne Mo
HAOOPOB JaHHBIX: TOMAITHUM
orepaTop 3aJlaHUsM,  OIPOC,
SELECT KOHTPOJIbHAS

abora
5 [Tpanzakuun 14 4 2 2 10 |Co6ecenoBanue mo
TOMaIITHIM
3aJlaHUSIM, OTIPOC

6 [[IpoekTupoBaHue 50 10 4 6 40 CobGecenoBanue 1O
0a3 TaHHBIX TOMAITHUM

3aJlaHUsIM,  OIPOC,
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CaMOCTOSTEIIbHAs
aborta
7  [[IporpammupoBaH 38 8 4 4 30 CobecenoBaHue 110
Me Ha CTOPOHE ITOMAITHUM
cepBepa 0asbl 3aJlaHUsIM,  OIPOC,
JTAaHHBIX, KOHTPOJIbHAS
MPUITIOKECHUS paboTa
8 |Omrumusanus 23 3 2 1 20 CoOeceqoBaHue I10
BBIITOJHECHUS [TOMAIIHUM
3aIpoCcoB 3aJIaHUSM, OIIPOC
9 |Hepemsiuonusie 1| 23 3 2 1 20 CobecenoBaHue 110
pacrpe/eiieHHbIC ITOMAIITHUM
CYB]] 3aJIaHUsIM, OTIPOC
B ienom no gucuuruinge 288 68 32 36 220 CoryiacHO
y4eOHOMY  IUJIaHY:
KOHTPOJIbHBIC
a00ThI
Htoro B % 24 47 53 76
3aoyHas popma o0yuenus (MOO)
Ne HaumeHoBaHue TpynoeMkocTh B yacax @®opMBbI TEKYIETO
n/m | TeM (pasnenos) Bcero KonrakTnas padora - (Camocros KOHTPO
AMCHUILIHHBI yCcneBaeMoCTH
AynurTopHas pabora™ TeJlbHast
O6mas, |JIexuuu | CeMUHApEI, padora
B T.4.: MIPAKTUIECK
ue 3aHITHS
1  |Pa3bl JaHHBIX U 17 2 1 1 15 |CoGecenoBanue 10
VIIPABJICHHE UMHU. TOMAIITHUM
DBOJIIOLIMS CUCTEM 3aJIaHUSM, OIIPOC
0a3 TaHHbBIX.
ApXUTEKTYpa
cucteM 0a3
TAaHHBIX
2  |Mopenu nansbix. | 27 2 1 1 25  |CobGecenoBanne IO
Pensiiimonnas ITOMAIITHUM
MOJIENb TaHHBIX 3alaHusIM,  OIPOC
15R10%1
CaMOCTOsTEIIbHAs
aborta
3 |OcHoBb SQL. 38 3 1 2 35 CobecenoBaHue 110
Beenenue B ITOMaIlTHUM
SI3BIKH 3aJlaHUsIM,  OIPOC
OTIpeIeTICHUS 15R10%1
nanHbIx (DDL) CaMOCTOsITEJIbHAs
151 paboTta
MaHHUITYJIUPOBa
HUS TAHHBIMU
(DML)

13




4 | dopMupoBaHHE 86 9 2 7 7T |CobecenoBaHue IO
HAO0OPOB JTAaHHBIX: TOMAITHUM
orepaTop 3aJlaHUsIM,  OIPOC,
SELECT KOHTPOJIbHAS

aborta

5 [TpaH3akiuu 11 1 - 1 10 CoOeceqoBanue I10

TOMAIITHUM
3aJIaHUSAM, OIPOC

6 [[IpoekTupoBaHue 39 4 1 3 35 CobecenoBaHue 110
0a3 TaHHBIX ITOMAIITHUM

3aJIaHHUsIM,  OIPOC,
CaMOCTOsITENIbHAS
aborta

7  [Oporpammuposan | 48 3 - 3 45 CobOecenoBanue 110
e Ha CTOPOHE TOMAITHUM
cepBepa 0a3bl 3aJlaHUsM,  OIPOC,
TTaHHBIX, KOHTPOJIbHAS
[IPHIIOKCHHUS padoTta

8  (OnTumusarus 11 1 - 1 10 Co6ecenoBanme mo
BBITTOJHEHMS TOMAIIHAM
3aIpocoB 3aJIaHUsIM, OTIPOC

9 |Hepemsmonnsie n| 11 1 - 1 10 CobOeceoBanue 110
pacrpeaeeHHbIC TOMAITHUM
CYB[ 3aJJaHUSIM, OTIPOC

B nenom 1o qucnuumae | 288 26 6 20 262 |Cornacuo
yueOHOMY  IUIaHYy:
KOHTPOJIbHBIE
a0O0TEI
HUroro B % 9 23 I 91

* 00beM KOHTAKTHOM paboThl B OYHO-320YHOM/320uHON (hopMax OOydeHHsI U WHAWBUIYAIbHBIX
y4eOHBIX MJIaHaX ONpPeAEseTCs] COOTBETCTBYIOIIMMU YUeOHBIMU IJIaHAMU. TeMBbl, peanu3yeMble B
BUJIE KOHTAKTHOM paboThI, ONpEeAENAIOTCS MPENoiaBaTeIeM CaMOCTOSITENIbHO, UCXO/1s U3 YPOBHS

X CIIOXKXHOCTH.

5.3. Conep:kanue ceMUHAPOB, NPAKTHYECKUX 3aHATHI

HaumeHoBaHnue TeM IlepeyeHb BOIPOCOB /i1 00CYKIEHUS HA DopMbI
(pa3nenos) CEMUHAPCKHUX, MPAKTHYECKUX 3aHATHUSX, NpOBeIeHUsI
AUCHHILTAHBI peKoMeHyeMble HCTOYHUKH U3 pa3esioB 8,9 3aHSATHI
(Yxa3bIBaeTcsl pa3aes U NOPSIAKOBBIA HOMeEpP
HCTOYHMKA)
basbl TaHHBIX U BBeneHre B 0a3bl JaHHBIX, OCHOBHBIC MOHSATHS H|MIHTEpaKTHBHAS
YIIpaBJICHUEC UMU. OIIPEICIICHUS. Hasznauenme M KOMITIOHEHTHEI CUCTEMEI (I)OpMa,
OBOJIIOLMA CUCTEM 033 |6a3 faHHbIX. JBOIOLMS CHCTEM 6a3 JAHHBIX, STarbKOIIEKTHBHOE
JIAHHBIX. APXUTEKTYPR haspyrys CYB]L. BesieHue B apXUTEKTYPy CHCTEM 6a3 06Cy)KHEHHe
cucTeM 6a3 JaHHBIX nanubiX. TpeboBanus k CYBJl. @yaxuuu CYB/I. PCLICHIH
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TpexypoBHEBas apXUTEKTypa cHCTeM 0a3 JaHHBIX
ANSI/SPARC. ApxuTeKkTypa MHOTOIIOJIb30BaTEILCKUX
cucteM 0a3 manHbIX. Kommonenter CYB/I.
\Pexomenoyemoie ucmounuxu: 8.[1-3]; 9.[1-9].

Moenn 1aHHBIX.

Penannonnast MoOAeb

JaHHBIX

[Tonstre moxaenu maHHbIX. Kilaccudukamms Mopelei:
ceTeBas, HepapXuyeckas, PpesSIUOHHAsA, OOBEKTHO-
OpUEHTUPOBaHHAS, OOBEKTHO-PEISIIMOHHAS MOJCIH
naHHbIX. OCHOBHBIE MOHATHS PEISIUUOHHOM MOJEIH
TAaHHBIX: OTHOILIEHUE, CX€Ma OTHONICHUS, cXxeMa 0a3bl
TaHHBIX, KOPTEX, aTpuOyT, THUIl JIaHHBIX, JOMEH,
MEPBUYHBINA KJIIOY, BHEIIHMN KJIOY, TUIMBI CBS3EH,
[IEJIOCTHOCTh  JTAHHBIX. CBoOiicTBa  OTHOILIEHUM.
AHOMaJauM  pENIMAIHUOHHBIX cxeM. Hopmanuzanus
oTHomeHui. IlpuBeneHue K MepBOl HOpPMaJIbLHOU
dopme.  TloHsTHE (GYHKIMOHAILHON 3aBHCHUMOCTH.
[IpuBenenue ko BTopoit HopManbHOH popme. [ToHsTHe
TPaH3UTHUBHOMN (GyHKIIMOHATBHON 3aBUCHUMOCTH.
[IpuBemeHne K  TpeTbe  HOpMaabHOH  opme.
['pacdmueckas cxema MOJEIM JAHHBIX. PensimoHHas
anrebpa. PensunonHoe ucuuciaeHue.

\Pexomenoyemvie ucmounuxu. 8.[1-4] ; 9.[1-9].

MHTepakTuBHAsA
dbopma, MPaKTUKYM
110 PEUICHHUIO 3a]a4
0 TeMaTHKe
BaHSITHS,
KOJUIEKTUBHOE
o0Cy)IeHIE
[pELICHUI UIn
BBITIOJTHCHHE
CaMOCTOSITENIbHOM
paboThl

Ocnosbl SQL.
BBejicHNE B SI3bIKH

OIIPCACIICHUSA JaHHBIX

(DDL) u
MaHUITYJIMPOBaHUS

nanabivu (DML)

Jlexcuueckas crpykrypa SQL:
UICHTH(PUKATOPBI, KOHCTaHTBI, OrepaTopsbl,
CICIUAIbHBIC CHMBOJIbI, IIPOIYCKH, KOMMECHTApPHH.
[Tpuoputer OIIepaToOpOB. YucnoBbie THIIBL:
[ICJIOUMCIICHHBIC, 4YKCIIa (UKCUPOBAHHOW TOYHOCTH,
4yuclia C IUIaBaroiiel Toukod. CHUMBOJIBHBIC THIIBI:
character, varchar, text. Tumbl «mata u Bpems».
Jlornueckunii Thn. CosnaHue, W3MEHEHHE, YAaJICHHE
Tabnuil. 3HaueHus 1Mo ymoiayaHuto. Cxembl 0a3bl
nanHbIX. Orpanwdenus: yHukambHOCTH UNIQUE,
orpaanuenne CHECK, mepBuuHBI KIIFOY, BHEUTHUIL
K104,  COBMECTHOE  HCITOJIB30BAaHHE  ONEPaTOPOB
CREATE, ALTER, DROP mis co3manus u n3MEHEHUS
CTPYKTYpPBI 0a3bl JaHHBIX.

HasnaueHue s3bpIka MaHWITYJIMPOBAHUS  JaHHBIMHU.
BcraBka ganHbIX: oOmmii Bupa omepatopa INSERT,
BO3BpaT 3HAYECHHUM NoJIel. BcTaBka Nmpu OrpaHUYeHUH
yaukanbHOcTH. [Ipennmoxenne ON  CONFLICT.
Komanga COPY. OOHOBiEHNEe NAHHBIX: OOIIMHA BHI
onieparopa UPDATE, oOHOBIeHHE C TOJBBIOOPKOH,
OOHOBIIEHHE C  JOMOJHUTEIBHBIMH  TaOJIMIIAMH.
Y nanenue maHHBIX: oOmui Bua omeparopa DELETE,

KJIIOYEBBIC CJIOBA,

yIaJIeHHe c MOJIBBIOOPKOIA, yIaueHue c
NIONOJTHUTEIBbHBIME ~ TaOnunamu.  Mcmonb3oBaHue
onepatopoB INSERT, UPDATE, DELETE ans
HATOJTHeHUsT 0a3bl JIaHHBIX. Pa3BepThiBaHUE 0a3bl
TAHHBIX.

\Pexomendyemvie ucmounuxu. 8.[1-5] ; 9.[10-15,
17-25].

MHTepakTuBHAsA
dbopma, MpakTUKyM
10 PELIEHUIO 3a7a4
10 TeMaTHKE
BaHATHS,
KOJUIEKTUBHOE
00CyXIeHIE
PELICHUHN WIH
BEHITIOJIHCHHE
CaMOCTOATEIIbHON
paboThI
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DopmupoBaHHe
HAa0OpPOB JaHHBIX:
onepatop SELECT

CtpykTypa 3ampoca SELECT. Jlormueckas
MOCJICIOBATEBLHOCT  OIEpaluii,  BBIIOJIHSIEMBIX,
SELECT. Crncox Beibopku. [Tpoctas popma SELECT.
HcnonszoBanne DISTINCT. ®dpaza FROM. ®dpasal
WHERE. SQL-Beipaxkenus. [loiHbIe MMEHA B CITUCKAX
BoIOOpKkH. [IpuBenenwe Tuma. 3Hauenmss NULL.
Br130BbI byHKIUH B SQL-BBIpaKeHUSX.
Matemarnueckue (yHkuud. CTpokoBble (YHKIUH.
Oyukuuu Aatel. OyHKIUM KoHBepTanuu. DOYHKIMU
NULL. Omneparop CASE. VYcinoBHbIe BBIpaKEHUS.
Omneparop IN. Onepatopsl cpaBHeHHs. CoImOCTaBICHUE
c oOpasuom. KOHCTpyKIMU CpaBHEHHS CTPOK H
MAacCCHBOB.

Coenunenus Ttabmun. IlepekpecTtHoe coenuHeHMeE,
CROSS JOIN. Bayrpennue coemnunenus: INNER
JOIN, NATURAL JOIN. Buemnue coenuaenus: LEFT
JOIN, RIGHT JOIN, FULL JOIN. Ocob6ennoctu
coequHeHus. OrpanwdeHusi. [ICeBIOHUMBI ISl MMCH
CTOJIO110B u TaOJIMYHBIX BBIPAKCHUIA.
CamocoenuHeHus. [pynmupoBka W arperupoBaHUE.
®paza GROUP BY. Arperupyromue ¢pynkiuu. Opasza
HAVING. YnopsinodeHue u orpaHHYeHUE KOJTHYSCTBA
pesyapTaToB: ORDER BY, OFFSET, LIMIT.
crionb30BaHme KOMOWHHPYFOIIHX 3arpocoB
(omepatopoB pabGotel Hany MHOXKecTBamu) UNION,
EXCEPT, INTERSECT.

OcHoBbl  mop3amnpocoB.  [IpocTeie  MOA3ampoOCHI.
CkansgpHble nofazanpochkl. TaOnauuHble MOA3aMpPOCHI.
CrnosxxHble moazanpockl. OKOHHBIE (HYHKITHH.

HcnonwszoBanne  omepanuii  GROUPING  SETS,
ROLLUP u CUBE.
\Pexomenoyemvie ucmounuxu: 8.[1-5] ; 9.[10-15,

17-25].

MHTepakTuBHAsA
dbopma, MPaKTUKYM
10 PEIICHUIO 3a/1a4
0 TeMaTHKe
BaHATUS U
KOJUIEKTUBHOE
o0Cy)IeHNE
[peLLIeHUH,
BBITIOJIHEHHE
KOHTPOJBHOU
paboTHhI

Tpan3akuuu

KoHnenuus TpaH3akIMi: Ha4aTh BBITOJHEHHE TPYIIIBI
oneparmii (BEGIN), 3apukcuposats (END/COMMIT),
OTMEHUTH (ROLLBACK), MOCTaBUTh  TOYKY)|
coxpanerns (SAVEPOINT). Tpan3zakiuu u cBoiCTBa
ACID. Cepuanu3zaiius TpaH3aKIHi. YPOBHU H30JSIIUN
tpanzakuuii: READ UNCOMMITTED, READ
COMMITTED, REPEATABLE READ,
SERIALIZABLE. Mexanu3Mbl OJIOKHPOBKH:  HA|
YpOBHE Ta0JIMII, CTPOK.

\Pexomenoyemvie ucmounuxu. 8.[1-4]; 9.[1-9,21-22].

HHTepakTuBHAsA
¢dopMa, IpakTUKYM
10 PELICHUIO 3a/1a4
10 TEeMaTHKe
3aHATHS U
KOJUJIEKTHBHOE
o0CyXIeHHe
[pelLIeHMI

[TpoexTrpoBanue 6a3
TaHHBIX

buznec-npaBuna. KonnenTtyanbHOe NPOEKTUPOBAHUE.
Moenb «CYIHOCTb-CBA3bY. OnpeneieHue CyIHOCTEN.
Omnpenenenue atpudyroB. Knaccudukanus arpudyTos:
[MPOCTOM, COCTABHOM, OJHO3HAYHBIN, MHOTO3HAYHBIMH,

HHTepakTuBHAsA
¢dbopMa, pakTUKYM
10 PELICHUIO 3a/1a4
110 TEMaTUKe
3aHATHS U
KOJUIEKTUBHOE
o0CyXeHIE

MPOU3BOIHBIN, KJIIOUYEBOM, HEKJIIOYEBOIA,
00s3aTeNbHBIM,  HE0OA3aTeNbHBIM. Onpenenenne
nmomeHoB.  OmpezeneHue  KIOYEH:  CyNepKIIOY,
MMOTSHITHAILHBIIN KJIIOY, TIePBUYHBIN KJIIOY,

eIIeHU,

16




QIbTEPHATUBHBIN KIIIOY, BHEIIHUN Ktod. OnpeneneHue
CBsI3€H: 0053aTEILHOCTD, KPATHOCTH (KapAUHATBHOCTB),
XapaKTEPUCTUKU CBsA3ed. MonenupoBaHue CBs3el
Mexay oObektamu: ER-muarpammer. Hotanmm mis
npeactaBienuss ER-auarpamm. Pacmmpenuss mopenu
(CYIITHOCTh-CBSI3b): yTOUHEHHEe/00001IeHne,
arperupoBaHue, KOMITO3HITHSI. Ornpenenenue
CyIEepKJIaccoB UM  MOAKJIAccoB. J{OMOIHUTENbHbIE
nercTBUs co cBsi3aMu. OmnpeniesieHue acCoMaTUBHBIX
cBs3eil. Paspemenue cBsizeit Tuna N:M. Onpeznenenue
HelepeMenIaeMbIX, HEePaAPXUUECKUX, PEKYPCUBHBIX H
yroBbIX — CBsi3ei. MopaenupoBaHue JaHHBIX — Ha
[IPOTSHKEHUU BPEMEHHU.

Jlornueckoe npoektupoBanue. Y nanenue csazeit N:M.
Vnanenue cBsized ¢ arpuOyTamu, — CIOXKHBIX,
PEKYpCUBHBIX, H30BITOYHBIX  CBsI3CH.  YjaneHue
MHOTO3HAYHBIX aTpuOyToB. llepexom K JIOrHYeCKoOM
MoJenu:  mpaBwia  (OPMUPOBAHUS  OTHOIICHUH,
[MPUMEHEHHUE TEXHOJIOTMHU HOPMaTH3aIiH.

[lepexon k dusuueckoit monenu. IlpeoOpaszoBanue
noruYeckoi Moenu B pensnuoHHyro. CornamieHue
MMeH 0a3bl JaHHBIX: U3yUYCHUE M MPUMEHEHHE MPaBUIT
MMEHOBaHHS O0BEKTOB, HCIOIb3yEMbIX B (DU3MUECKUX!
MOJICIISIX.

\Pexomenoyemvie ucmounuxu. 8.[1-5] ; 9.[1-9, 18,21].

BEBIIIOJIHEHIE
CaMOCTOSITEIILHOU
paboThI

[IporpamMmmupoBaHue
Ha CTOPOHE cepBepa
0a3bl JaHHBIX,
MPUITOKEHUS.

OyHKIME ¥ TPOIEAYPHI: OMpPEICICHHUE, MapaMeTPhI
orpeaeneHus, BBI30B. Kareropun byHKIHi:
IMMUTABLE, STABLE, VOLATILE. Omnpeneneuue
¢byHKIUI Ha s3bike 3ampocoB. [leperpyska ¢dyHKIUH.
@ynkiun SQL ¢ BeIXoaHBIME MapaMeTpamMu. OyHKIIHN
SQL ¢ mepeMeHHBIM YHUCIOM apryMeHTOB. DYHKINH
SQL co 3HaueHWsIMH apryMEeHTOB II0 YMOJYaHHIO.
Odynkiun SQL, mopokmaromue Tadauiel. DyHKINH,
BO3Bpaliaromye MHoxkecTBa. [lonumopdusie pyHKIUM
SQL. dynxkuuu SQL ¢ mpaBuiaMu COPTUPOBKH.
Tpurrepel. O030p MexaHu3Ma paOOTBl TPUTTEPOB.
Tpurrepusie ¢yHknuu. BuaumocTs Hu3MEHEHHI B
manHbIX. 361k PL/PYSQL: 00bsIBICHHS, YITPABIIAIONIHE
CTPYKTYpBI, KYypCOpBI, cooOIIeHuss 00 omuobKax,
OTJaIKa.

Pabora ¢ PostgreSQL B Python. API moxyns Python.
[Togxmrouenue K 6a3e manHbIX. Kypcop u omepanuu ¢
TaHHBIMU: BCTaBKa, BBIOOpKA, OOHOBIICHHE, YAallEHUE.
3MeHEeHHEe CTPYKTYPBI 0a3bl TaHHBIX.
\Pexomendyemvie ucmounuku: 8.[1-5] ;

18, 21].

9.[10-15,

MHTepakTuBHAsA
dbopMma, MpakTUKyM
110 PELICHUIO 3a7a4
110 TEMaTHKE
BaHITUS U
KOJUIEKTUBHOE
00CyXIeHNE
pPELIEHHUI,
BBINIOJTHEHHE
KOHTPOJIBHOU
paboThI

OnTuMHA3aIs
BBITIOJIHEHUS 3aIPOCOB

Vcnonb30Banne nHAEKCOB. MHIEKCHBIE CTPYKTYpHI: B-
nepeBbsi, OUTOBBIE KapThl, APYru€ BUIBI HWHIEKCOB.
Cosmanme wuHpnexkca, CREATE INDEX. VYnanenue
naaekca, DROP [INDEX. VYHuxaabHble HWHIEKCHI.

CoctaBHblE MHJIEKCHl. MHIEKCHI MO BBIPAKEHUSIM.

MHTepakTuBHAS
dopma, IpakTUKyM
10 PEIICHHIO 3a71a4
10 TEeMaTUKe

B3aHATUA U
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Ta0JIMIIaM Ha OCHOBE MHJ/ICKCOB, CKAHUPOBAHHE TOJIBKO
WH/CKCA, CKAHUPOBAHWE HA OCHOBE OMTOBOM KapThl.
Croco0 coeanHEeHUs] HAOOPOB CTPOK: BJIOKCHHBIN
[MKJ, XCIIMpOBaHWE, CiusHUe. [loaXompl K
ONTHMH3ALMHK 3alpOCOB. [11aH BBIOIHEHUS 3arpoca u
komanga  EXPLAIN.  ITapamerp  ANALYZE.
CrarucTHKa, UCIIOJIb3yeMast IUIAHUPOBLIHKOM.
VipaBieHHe IUIAHUPOBIIUKOM C ITOMOIIBIO SIBHBIX|
npeanoxenuid JOIN.

\Pexomenoyemvie ucmoynuxu. 8.[1-5] ; 9.[10-14].

JacTUyHBIE  WHIEKCEHL. NHpexkcbl ©  NOPANOKKOJUIEKTUBHOE
COCTMHEHUI. AJNTOPUTMBI TOCTYIA K JAHHBIM: TTOJTHOC|00CYKIEHNE
(mocienoBaTeNIbHOE)  CKaHUPOBAHME,  JIOCTYN  K|pELICHM

Hepensiiimonubie 1
pacripe/ieJieHHbIC
CYB/1

CYBJl NoSQL, ocHOBHbIE XapaKTEPUCTUKH. THIIBI
CUCTEM: XpaHWIHIIA «KIro4-3HaueHue» (Oracle NoSQL
Database, Redis), JOKyMEHTOOpHEHTHPOBAHHbIE Oa3bl
nanabix  (CouchDB, MongoDB), rpadoBsie 06a3brl
TaHHBIX (OrientDB, Neo4j, InfiniteGraph),
KoJloHOuHbIe 0a3bl maHHBIX (Apache HBase, Apache
Cassandra), 6a3p1 nmanasix B mamstu (RDM, Amazon
DynamoDB Accelerator), 6a3bl JaHHBIX MOHCKOBBIX|
cucteM (Amazon ES).

\Pexomenoyemvie ucmounuxu. 8.[1-3, 5-6]; 9.[16,21-

23].

MHTepakTuBHAsA
¢dopma, HOAroTOBKA
[IPE3CHTALUN 110
TEMaTHKE 3aJaHus U
KOJUIEKTUBHOE
BBICTYIUICHUE C
[pEe3eHTalNe

6. Ilepeyenr y4yeOHO-METOAMYECKOTO oOOecmevYeHHs IJIsi CAMOCTOSITEILHOM

padoThI 00Yy4YAKOIIMXCH M0 JUCHUIINHE

6.1. IlepeueHbp BONpPOCOB,

OTBOAMMBIX Ha CaMOCTOATECJIBHOC OCBOCHHE

TUCHMILUIAHBI, POPMBI BHEAYTUTOPHOI CAMOCTOATEIbHOI padoT

HaumeHoBaHue TeM
(pa3znesioB)
JTUCIHTIINHBI

Ilepeyenb BONPOCOB, OTBOAUMBIX
Ha CAaMOCTOSITEJIbHOE OCBOEHUE

Dopmbl
BHeAayIMTOPHOI
CaMOCTOSITEIbHOU
padoThI

ba3bl 1aHHBIX U
yIIpaBJICHUE UMHU.
DBOJIIOIHS CUCTEM
0a3 JaHHBIX.
ApXUTEKTypa CUCTEM
0a3 JaHHBIX

Nudopmanus, naHHble, 3HaHHUA. ABTOMAaTH3MPOBAaHHBIE
nH(pOpMallMOHHBIE cHCcTeMbl. BBeneHrne B 0a3bl JaHHBIX,
OCHOBHBIE TOHSTHSI U ONPEIEIECHUS. DBOJIOLUS CUCTEM|
0a3 naHHbIX, 3Tanbl pazButus CYBJl. O630p coBpeMEHHBIX
CYBJl. OcoOGeHHOCTM  OpraHuM3alMd  JaHHBIX B
MH(OPMALIMOHHBIX  CHUCTEMaXx. Otnuuus ~ Mexny|
COBpeMeHHbIMU pesaunoHHbIMUu CYB/I.

PaboTa ¢ yueOHOMI
nmuTepatypoil. Paz6op
BOIIPOCOB T10 TEME
BAHATUA
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Mopaenu TaHHBIX.
Penanuonnas
MOJICIIb JAHHBIX

CocTaBIONINe MOACIN JAaHHBIX: TUIIBI CTPYKTYP JIaHHBIX,
ornepanuu Haja JaHHBIMH, HAOOp MpaBUi LETOCTHOCTH
naHHbiX. COOTBETCTBUE MOJIENEH JaHHBIX HA3HAUYECHUIO

WH(OPMaLMOHHBIX CHUCTEM, B KOTOPBIX OHH
MCIONB3YIOTCsA.  VcTOopus, KOMIOHEHTHI  (ACIEKTHI)
peISIMMOHHOM  Monenu  JaHHbIX. lIpuBegenume K
HopManbHOU popme boiica-Kogna. [[pyrue 3aBucuMocTs 1
HOpMasibHBIe ~ opmbl:  4H®  —  MHOro3HauHbIC
3apucuMocTd, SH® — MakcUMaJbHO BO3MOXKHOE

pasnokeHue 6e3 morepb HHGOpMaIUH.

PaboTa ¢ yueOHOMI
IIATEpaTypOil.
Pemenne THITOBBIX
3amad. Pazoop
BOITPOCOB I10 TEME
3aHATHS.
BrimonHeHue
TOMAaIIHUX 3aJIaHHM,
CaMOCTOSTEILHOMN
paboThI

OcuoBbl SQL. Beenenue B si36ik SQL. Oco6ennoctu SQL. Tunsl nanubix.PadoTa ¢ yueOHOU
Beenenue B si3piki [MaccuBbl. Tunsl JSON. Co3nanne, n3MeHEHHE, yIaleHUETUTEPATYPOH.
OIIpeIeIICHUS tabnui. Oneparopel DDL. IlpencraBinenus. Cxembl 0a3blPeIlicHHE THIIOBBIX
nanubix (DDL) u NMaHHBIX. 3HaYeHHWs 10 yMmomuaHuro. Orpanudenwus:3anad. Pazoop
MaHunyaupoBanus  [yHukainpbHoctH  UNIQUE,  orpammuenme  CHECK [Bompocos o Teme
nanusiMu (DML) MEepBUYHBIN Kito4Y, BHEmHUN Kiaod. Omneparopsl DMLBansTus.
INSERT, UPDATE, DELETE. BrimoaHeH1Ee
TOMalTHUX 33JJaHui,
CaMOCTOSITEIIbHOMN
paboThI
DopmupoBaHue CtpykTypa 3arpoca SELECT. JlormueckasPaboTa ¢ yueOHOU

Ha0OpPOB JTaHHBIX:
onepatop SELECT

[MOCJICI0BATEILHOCTh oneparnuii, BeimosHsemMbix SELECT.
Cnucok BbiOOpkH. [lpuBenenune tuna. 3nauenuss NULL.
Br13oBel pynkumii B SQL-Beipaxkenusix. Onepatop CASE.
YcnoBuble BoipakeHus. Dunbrparus. ConocraBlieHHE C
oOpasiom. KoHcTpykiinu cpaBHEHHS CTPOK U MAaCCHUBOB.

CoenuHeHus Tabnui. ['pynmupoBKa W arperupoBaHUE.
Vcnons30BaHue KOMOMHHPYIOIIUX 3aMpocoB.
[Tomzanpocsl. OkonHble QyHKIMH. [IpoaBuryTHII SQL.

IIATEpaTypoil.
Pemenre THITOBBIX
3amad. Pazoop
BOITPOCOB I10 TEME
3aHATHS.
BrimoaHeH1Ee
TTOMAIIHUX 3aJJaHAN

Tpan3zakuuu

KoHuenuus TpaH3akIUil: HayaTh BBIIIOJIHEHUE TPYIIIIb]
onepanuii (BEGIN), 3adukcupoBate (END/COMMIT),
otMeHuTh (ROLLBACK), noctaBuTh TOUKY COXpaHEHUS
(SAVEPOINT). Tpanzakuuu wu cBoiictea ACID.
Cepuanuzanusi  TpaH3akUUW.  YPOBHM  H3OJSALUH
TpaH3akUuii. MexaHu3Mbl OJIOKHPOBKU: Ha YpOBHE TabIuLI,
CTPOK, peKOMEH1aTeNIbHasi OJJOKMPOBKA.

PaboTa ¢ yueOHOMU
IIATEPaTypOil.
PelieHre TUIIOBBIX
3amad. Paz0oop
BOITPOCOB I10 TEME
BaHSATHS.
BrimonHenue

TOMAIIHUX 3aJaHNuN
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[TpoexTrpoBanue 6a3
TTAHHBIX

Mojeilb  «CYHIHOCTb-CBSI3bY»,  PACHIMPEHUS
Brinenenne cynHocTe, aTpuoyToB, CBS3EH.

JlomomHUTEIbHBIE JCHCTBHUS CO CB3sAMH. OmpenesieHne
ACCOLIMATUBHBIX CBsi3eil. Paspemienue cBszeit tuna N:M.

MOACIIN.

Onpenenenne HeTIepeMEIaeMBbIX, HepPaApXUUCCKUX,
PEKYPCUBHBIX W JIYTOBBIX CBsi3eil. MomenupoBaHue
NMaHHBIX ~HAa  TPOTSHKEHUM  BpeMmeHU. Jlormdeckoe
MpoeKkTUpoBaHue. YpaineHue cBazed N:M. VYnanenue
cBs3ell ¢ arpuOyTramu, CIOXKHBIX, PEKYPCHUBHBIX,
M30BITOYHBIX CBsI3EH. Vnanenne MHOT'O3HAYHBIX

aTpuOyToB. [lepexon K JIOTMYECKON MOJAENU: MIpaBUiIa)
dbopmupoBanus ortHomeHui. Ilepexom k Qusnueckoin
MOJICIIU.

PaboTa ¢ yueOHOMI
IIATEpaTypOil.
Pemenne THITOBBIX
3amad. Pazoop
BOITPOCOB T10 TEME
3aHATHS.
BrimonHeHue
TOMAaIIHUX 3aJIaHHM,
CaMOCTOSTEILHOMN
paboThI

[TporpaMMupoBaHue
Ha CTOpPOHE cepBepa
0a3bl JaHHBIX,
MIPHTIOKCHUS

DYHKIIMM W TPOLEAYPHI: OMNpEACNICHHEe, IapamMeTphl
omnpeneneHus, Bp3oB. Omnpenenenne (QyHKIUN Ha SI3bIKE
sanpocoB. OO030p MexaHu3mMa pabOThl  TPUITEPOB.
Tpurrepusie ¢yaxiuu. SI3eik PL/pgSQL: o0bsBacHUS,
VIPABJISIONIME CTPYKTYPBI, KYpCOpPBI, COOOIICHHUS 00
ommbOKkax, otnaaka. 3eik PL/Python. ®yakiuu Ha
PL/Python. 3naueHust MaHHBIX: COIOCTABICHHE THUIIOB
nmanneix; Null, None; MaccuBeI, CIIMCKH; COCTABHEIE THIIEI;
(GyHKIMKM, BO3Bpamamimue MHOXecTBa. (COBMECTHOE
MCIIOJIb30BAaHWE JAHHBIX. AHOHMUMHBIC OJIOKM KoOja.
Tpurrepusie pyakiuu. OOpaiieHue Kk 6a3e TaHHBIX.

Pa6ota ¢ PostgreSQL B Python. API moxyins Python.

PaboTa ¢ yueOHoMU
JIUTEPaTypOH.
PerieHue TUIMOBBIX
3aga4d. Pazbop
BOIIPOCOB I10 TEME
BaHSTHSL.
BrinonHnenue
TOMaIlTHUX 3aJJaHuH

OnTuMHA3aIus
BEITTIOJTHEHUS
3aIpoCcoB

WuaekcHble CTPYKTyphl: B-nmepeBbsi, OUTOBBIE KapThl,
npyrue  BUABl  HMHACKCOB. YHHKAJIbHBIE  WHICKCHI.
CocraBHblE HWHIEKCHl. MHIOEKCHI 1O  BBIPAKEHUSM.
UacTtuuHble HHAEKCHI. MTHAEKCH U MOPSIOK COCTUHEHUM.
AJTOPUTMBI JocTyma K JAHHBIM: MOJIHOE
(mocneaoBaTeNIbHOE) CKAHUPOBAHUE, JOCTYN K TaOIuIamM
Ha OCHOBE HWHJEKCOB, CKaHUPOBAHHE TOJBKO HHJIEKCA,
CKaHHpOBaHME Ha OCHOBe OuToBOM KapThl. Crocod
coeuHEHUST HAOOpOB  CTPOK:  BJIOXKEHHBIA  ITUKII,
XemupoBanue, ciausaue. [loaxoapl K ONTUMHU3AIUHN
3apoCoB.

PaboTa ¢ yueOHOMI
IIATEPATYpPOil.
PelieHre TUIIOBBIX
3amad. Paz0oop
BOITPOCOB I10 TEME
BaHSATHSI.
BrinosiHeHue
NTOMAIIHUX 3aJaHUI

HepensinoHHbIe U
pacrpe/ielieHHbIC
CYB]I

CYB/] NoSQL. Xpanunuiia «KJIIOY-3HAYCHUE,
TOKyMEHTOOPHUEHTHPOBaHHbIE 0a3bl JAaHHBIX, IpadoBbIE
0a3bl JAHHBIX KOJIOHOYHbIE 0a3bl TaHHBIX, 0a3bl JaHHBIX B
MaMsTH, IOUCKOBble 0a3bl JaHHBIX. PacmpeneneHHble
CYDB/I: HazHaueHue, CTPYKTypa, 0COOEHHOCTH pealn3aluy|
B MH(POpPMAIMOHHBIX cHucTeMax. HampaBneHus pa3BuTUS
CHUCTEM XPAHEHHUS JaHHBIX U 3HAHUU.

PaboTa ¢ yueOHOMI
nmuTepatypoit. Paz6op
BOIIPOCOB I10 TEME
3aHsThs. [TogroroBka
[PE3CHTALINH.

20




6.2. Ilepeyennb BONPOCOB, 3a1aHUIi, TeM I MOATOTOBKH K TEKYIIeMYy KOHTPOJII0

IIpumepHbIe 3aJaHUSA KOHTPOJIbHOI padoTbl Ne_

Ilpumep 1.
BrimonHuTe HOpManU3alyio OTHOIICHHS 10 TPEThe HOpMalbHOU (POPMBI
BKJIIOYUTEIIBHO.

[TpeameTHas obmacts «Coop TpuboBY. Tpedyercs xpaHUTh HHGOPMAIIHIO O
npojaxax TpuOOB TpuOHMKaMu B MOyHKTh mnpuema. COop rpuboB
(Anpec _nmynkra npuemal, Anpec myHKTa mnpuema, Anpec IMyHKTa mpuemas,
Yacel paOoThl_nyHKTa npuemal, Yacel paboThl_IyHKTa IpHeMaZ,
UYacel paboThl_IyHKTa mpuema3, KoHnrtakTHbIl TEnedoH, OUO

orBeTcTBeHHOr0, PO _rpubHuka, Tenepon rpubuuka, HazBanue rpu6os, Pox,

CroumocTs_3a_ kT, /lata Bpems_npopaxu, Macca rpuOoB).

Ilpumep 2.
3amanust BRIMOJIHSIOTCS HA SA3bIKE 3arpocoB SQL.

1. Co3gaTh 3ampoc Ha BBIOOp 3HAUYCHUU MOJIed HECKOJbKUX TaOmuIl. 3aaaTh
YCIIOBHSI OTOOpa JJIA TOJICH ¢ YMCIIOBBIMU 3HAYEHUSMH, C JAHHBIMHU THUIIA
«Jlata» U C CUMBOJIBHBIMH JIaHHBIMH, OOBEUHUB UX COOTBETCTBYIOIIUMHU
JIOTUYECKUMH OTIEPAUSAMU. BBITIOJHUTE COPTUPOBKY MO OJHOMY M3 TOJICH.
Hcnonb3oBaTh BbIYUCHsIEMOE Toyie (apuMETHYECKOEe UM CTPOKOBOE
BbIpaKeHUsT). JIJIsl BBIYUCIISIEMOTO TI0JIS 33/1aTh MICEBIOHUM.

2. Co3pgaTh 3ampoc ¢ UCHOJIb30BaHUEM (uiIbTpoB Ha ocHOBe mabsoHa (LIKE) u
CUMBOJIOB-3aMeHuTeNe %,

3. Co3gaTh 3ampoc C WCHOJb30BaHHEM (UIbTpPA TO JIWAINa30Hy 3HAYCHUU
(BETWEEN) nist mosieit ¢ YUCIIOBBIMY JJAHHBIMH.

4. Co3maTh 3anpoc Ha BEIOOPKY U3 crircka ¢ moMorsio orepatopoB IN, NOT IN.
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Cozpath 3ampoc Ha BBIOOPKY C HMCIOJIb30BAHUEM YCJIOBHOTO BBIPAKECHHS
CASE.

Co3znath 3anpoc ¢ UCHOJIb30BaHUEM arperupyomux GyHKIUNA sl YUCTOBBIX
WM CUMBOJIBHBIX TOJIEH €3 HCTOIb30BaHMsI TPYIITUPOBKH.

Coznmate 3ampoc g BbBIOOpAa 3HAYEHHM TMOJEH HECKOJIbKUX TaOJIuII.
Peanm3oBath BRIOOp 3ammcell ¢ MCIOJB30BAHUEM arperupyromux (QyHKITHHA
JUISL YUCIIOBBIX HJIM CHUMBOJIBHBIX TOJICH C 3aJaHUEM TPYIIUPOBKH (MIpH
HEOOXOMMOCTH U3MEHUTH 3aITUCH B TAOHIIAX JIJIS TIOTYUICHHS TPYIII).
Co3znate 3ampoc ¢ MCMNOJIb30BAHUEM arperupyromux (GyHKIUA ¢ 3aJaHUEM
TPYIIIAPOBKA MO JIBYM MOJSAM (IIPU HEOOXOAMMOCTH M3MEHHTH 3aIlCH B
tTabnuuax Ui nonydeHust rpynm). [Ipumep: oOmiee KOJMYECTBO 3aKa30B
KJIUEHTA 110 THSAM HEeeIH.

Coznath 3ampoc Uil BbIOOpa 3HAYEHMM IMOJIEW HECKOJIBKMX TaOJIHII.
PeanuzoBath BeIOOp 3amuceil ¢ UCMOJIB30BAHUEM arperupyromux GyHKIANR
JUIST YWCTIOBBIX WJIM CHMBOJIBHBIX TIOJIEH C 3aJlaHueM TPYHIUPOBKH H C
UCIIOJIb30BaHUEM yCIIoBHs 00paboTku copmupoBanubix rpymn (HAVING)

(3amucu B TaONMIAX JOJKHBI 00ECIEUYUTh MOTYyYEHUE TPYI).

10.Co3ngate 3ampoc i BbIOOpa 3HAUCHUW HECKOJIBKHX IIOJIeH TaOJIuIl.

BhITIOTHUTH YCIIOBHE COEMHEHMsSI TpeX TaOJWIl C UCIOIb30BaHHEM U 0€3
ucrosb3oBanus omeparopa JOIN. B 3ampoce uCmonbp30BaTh MCEBIOHUMBI

TaOJIHUIL.

11.Co3patp 3ampoc aisi BbIOOpa 3HAYEHW HECKOJBKHX TMOJEH HECKOJbKHX

Ta6JII/II_[. BreimoaauTh YCJIOBHUEC JICBOI'O, IIPABOI0 HJIK IIOJHOI'O BHCHIHCTO

COCIUHCHUS.

12.Co3nate 3ampoc isi Ao00aBieHUs B TaOJWIly 3amuceid Ha OCHOBE

WCITOJIb30BAHUS BRIOPAHHBIX 3AIMMCEHN TT0 YCIOBUIO U3 IPYTOil TaOIUIIHI.

13.Co3nath 3ampoc njsl TOJIyY€HHS B pe3yJbTaTe€ COOTBETCTBUS MEXKIY

yesioBeKoM (Tabnuiua «JIroam» ¢ peKypCUBHOM CBS3bI0) U €r0 POJAUTEISIMHU.

BriBecTr TOJBKO JIO/IEH, UMEIOIINUX POIUTEIEH.
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14.Co3patp 3ampoc ¢ ucnosib3oBanuem onepauu UNION, Bkirowas u He
BKIIrO4as mapamerp ALL.

15.Co3nate 3anpoc ¢ ucnosibzoBanuem oneparuu INTERSECT.

16.Co3nats 3anpoc ¢ ucnonb3oBanueM oneparun EXCEPT.

17.Co3naTh 3ampoc ¢ HCHOJIB30BAaHMEM IIOA3aNpoca, BO3BPAIIAOIIETO
CIMHCTBEHHOEC 3HAauYeHHE (C HCIIOJIb30BAaHUEM YCJIOBHUM paBEHCTBA U
HEPaBCHCTBA).

18.Co3maTh 3ampoc ¢ HCHOJB30BAaHMEM IIOA3aNpoca, BO3BPAIIAIOIIETO
CAMHCTBEHHOEC WJIM MHOXKECTBO 3HAYCHHWA B 3aBHCUMOCTH OT YCJIOBHS.
BeimomtanTh  3ampoc A JaHHBIX, OOECNEYMBAIOIMNX  KOPPEKTHOE
BBITIOJTHEHHE 3ampoca, I JaHHBIX, KOTrja IOA3alpoc BO3BpaIlacT
HECKOJbKO 3HAYEHWW W IS JaHHBIX, KOTJa CKaJSPHBIA TOA3ampoc HeE
BO3BpaIlaeT HU OJHOTO 3HAYCHHS.

19.Co3maTh 3ampoc ¢ HCHOJB30BAaHMEM IIOA3aNpoca, BO3BPAIIAIOIIETO
MHO>XeCTBO 3HaueHMuH ¢ ucnoab3oBanue IN uau NOT IN.

20.Co3math 3ampoc ¢ MCIOJB30BAaHUEM  I10J3aIIPOCa, BO3BPAIIAIOIIETO
MHOKECTBO 3HaUYE€HUH ¢ ncnonb3oBanneM EXISTS.

21.Co3nath 3ampoc ¢ KOPPETUPOBAHHBIM ITOA3AIPOCOM C HCIOJIh30BAaHUEM
EXISTS.

22.Co3maTh 3ampoc Ha yIaJleHUE JaHHBIX B POJUTEIBCKOW Tabmuie (s
BBITIOJTHEHUS TAaKOTO 3alpoca CBS3W IPEABAPUTEIBHO JOJDKHBI  OBITh
HACTPOEHBI COOTBETCTBYIOIIUM 00pPa3oM).

23.Co31aTh COCTaBHOW MIEPBUYHBIA U BHEIITHUN KITFOUH.

24.Co3aath npeicTaBlIieHUuE Ha BEIOOPKY JTaHHBIX.

25.Co3nath 3arpoc Ha U3BMEHEHHE MPEJICTABICHMUS.

26.Co3maTh 3ampoc Ha BHIOOPKY C arperdpoBaHUEM JUIsl TIOJICYETa KOJTMYeCTBa
WIM CYMMBI 3HAQ4CHHH B 3aJaHHBIX TPYIIax (OMpeaeanuTh KOJIMYECTBO

COTPYIHHUKOB TOJIbKO B prpmax Cnoptmactep u MHTapo).
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IIpumepsl 3agaHNii KOHTPOJIBLHOM PadoTHI Ne
Ilpumep 1.

3aBepiinTe MpeasIoKEeHHOE OMUCAHUE MPEAMETHOW 00JIaCTU W BBINIOJIHUTE
KOHLIENITyaJIbHOE IMPOEKTUPOBAHHE 0a3bl JAHHBIX MO JAHHOMY onucaHuto. Jlis
3TOTO
a) BBIJECIHUTE TPYIIbI MOJb30BaTeNe 0a3bl JAAHHBIX M MEPEUHUCIUTE 3aJaud
IIOJIB30BATENIEN KaXKA0M TPYIIIbI;

0) mna npoektupyemoil ER-monenu omnpenenuTe OCHOBHBIE 3JEMEHTBI C HX
XapaKTEPUCTUKAMMU:

- CYIIHOCTHU (MMsI, HA3HAYCHHE, THI),

- aTpuOYTHI (CYITHOCTD, UMsI, HA3HAYCHUE, THII),

- CBSI3M (MM, KapIMHAJIBHOCTh, 00A3aTEIbHOCTD);

B) 3ajaiiTe OusHec-mpaBmiia Buaa: «Kaxnpiii 00bekT cymHocTHl {m0mKeH ObITh
WM MOXET OBbITh} UMsI_CBSI3U {«OJUH WJIM OOJiee» WU «OJUH U TOJBKO OIUH»}
OOBEKT CYIIHOCTU2Y;

r) noctpoite ER-gmarpammy B HOTanmu «BoOpoHbM Janmku» WJIM B HOTallUU
bapxkepa.

BrinonHuTE nepexos K JIOTH4eCKOW MOJIENIH TaHHBIX.

B npoexTupyemoit uHpopManmoHHoM cucteMe « AOUTYPUEHT» HEOOXOIUMO
XPaHUTb CBEJCHUS O MOCTYIAIOIIUX B By3 a0UTYpPUEHTAX, a TAKXKE HAIIPaBICHUSIX U
CHEUHUAIBHOCTSX, KOJIMYECTBE MECT ISl HOCTYILJICHUS U T.1I.

C uH(dopManmoHHON CUCTEMOI MOTYT paboTaTh AAMUHUCTPATOP U PAOOTHUK
npueMHo komuccur. OCHOBHbIE (QYHKIMH aIMUHHUCTpAaTOopa — J100aBIATH,
yAQISITh, PEAAKTUPOBATH MOJIb30BATENEH CHUCTEMbI, KPOME TOrO, OH MMEET
HEOTpaHWYEHHbIE TpaBa Ha Apyrue JIeHcTBUS B cucTteMme. PaOOTHHMK MpuUEeMHOMN
KOMHUCCHH 3aHUMAaeTCsi BBOAOM U 00paboTkoi maHHbIX. Kaxmomy aOuTypueHTy
MIPUCBANBACTCS MHANBUAYATbHBIN HOMEP. AOUTYPHUEHT MOKET MOAaTh JOKYMEHTHI
Ha HECKOJbKO HAaIpaBJICHUN/CIIEMATIBHOCTEH U BBIOpATh Il KaXJI0TO

HaIpaBJIeHUs] HECKOJIbKO (opM oOyueHus (O4yHasi, OUYHO-3a04YHAs1), BUJ OO0yUEHUS
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(OroxeTHOE/TIaTHOE). AOUTYPHEHT MOXKET MOMPOCUTHh PabOTHHKA MPUEMHOM
KOMHUCCHH 03HAaKOMUTH €T0 C YU€OHBIM IJIAHOM HAIPABIICHUS/CIICIIUATBHOCTH.
VY4eOHbI IJIaH HAIpPABJICHUS/CIIEUUAIBHOCTH COAEPKUT KAaK MHHUMYM
CIOUCOK JHMCUMIUIMH, MOJJIKAIIUX H3YyYECHUIO. YUEOHBI IUITaH HE MOXET OBbITh
nycteiM. Kaxzgas JOucHMIIIMHA OTHOCUTCS K OJHOMY WM HECKOJIBKUM
HampaBiaeHussM. OfHa M Ta K€ JUCHUILIMHA JUI Pa3HbIX HAIIPaBICHUN MOKET
YUTAThCA B PA3HBIX CEMECTpax M Ha pas3HbIX Kypcax. B 0a3e maHHBIX IO
aOUTypUEHTY, TOMUMO UH(POPMALMH O HalpaBIeHUIX, GopMax U Bujax oOydeHus,
MPEANoaraeTcs XpaHuTh MHPOPMALIMIO O TACHOPTHBIX JAHHBIX, BO3PACTE, TaHHBIX
O JOCTHXKEHMSX, Jibrotax, 6amiax EI'D mo Tpem wim yerbipeM npeameraM. Ilo
KOKJIOMY HAIlpaBJICHUIO XPAHUTCA KOJIMYECTBO MECT Uil HOCTYIUICHUS,
uH(popmaus 0 KoOHKypce. /s mocTymiieHrs Ha HarpaBieHUE HEOOXOAUMO UMETh
Ooambel EI'D mo cooTBEeTCTBYIOIIMM HaIpaBlIEHUIO IpeaMmeram. Takxke B 0ase

JAHHBIX XpaHUTCS UHPOPMAIIKA O TIOJIB30BATEIIAX, X TUIIAX U POJIX (IIpaBax).

Ilpumep 2.
[Tpu Hanmmcanum QYHKINI WU TPOIIEAYp UCTIONB3YIoTCs s3Ik SQL,
PL/pgSQL, PL/Python.
1. Hamucate QyHKIHIO, KOTOpask BBHITTOJHSIET (PHIIBTPAIIUIO TAOTHUIIHI.
2. Hamucatp QpyHKIMIO, KOTOpas BO3BpAIaeT HECKOJIBKO CTOJIOIIOB.
3. Hamwmcarp QpyHKIMI0, KOTOpasi BO3BpAIIA€T MHOKECTBO.
4. Hanucatb GyHKIUIO, KOTOpas BO3BpallaeT TaOIuIry.
5. Co3gaTh CEMENCTBO Meperpy E€HHbIX (PYHKIMM 17151 BHITIOJIHEHUS
3aJJaHHOU OIEPALUU.
6. Hamucath QpyHKIMIO, KOTOpas BO3BpAIIaeT Pe3yabTaT BBHITTOIHEHUS
3aJJaHHOW OTepaIy HaJl COAEP>KUMBIM TaOJIULIbI.
7. Hamucats npouenypy, KOTopasi BEIIOJIHSET 3aJaHHYIO0 ONEpaltio HaJ

COJICP>)KUMBIM TaOJIUIIBI.
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Kpumepuu 6anvnoti  oyenxu paziuyHvlx Gopm  mexywezo KOHmMpOJis

cooepaHcamcs 8 MemoOOUYECKUX

Kagheopwi

ycnesaemocmu coomeemcmeayrouwux

DEKOMEHOAYUsIX ungopmayuonnvlx  mexnonoeul  Paxyrbmema

UH950pMCll4u0HHblx MEXHON02UN U AHAAU3A OOILUUUX OAHHDIX.

7. MOHJ OLIEHOYHBIX CPEACTB sl MPOBeAEHNsI IPOMEKYTOYHOM aTTecTAlUN

o0yyaromuxcsi Mo JUCUMUIIHHE

HepequL KOMHCTGHHI/Iﬁ C YKa3zaHUMCM HHIUKATOPOB HUX HOOCTUKCHUSA B
IIpoHeccc OCBOCHUA 06p&30BaTeHLHOﬁ ImporpaMmbl COACPKUTCA B pPaA3ACIIC 2.
«Hepeqeﬂb IVIAHUPYEMBIX pe3yabTaToB

OCBOCHUS 00pa3oBaTe/IbHOU

nporpaMmbl (NmepedyeHb KOMIETeHUMH) ¢ YyKa3aHHMeM MHAMKATOPOB HX
HOCTHKEHUS U IVIAHNUPYEMBbIX Pe3yJbTATOB 00y4eHHs 10 TUCHHUILTHHE.

Tunosblie KOHTPOJBbHBIC 3aIaHUA WJIH HHBIC MaTE€pHaJbl, HQOﬁXOI[I/IMI)Ie JJIA

OLICHKH MHIUKATOPOB J0CTHKEHUSA KOMIIETEHUUI, YMEHUH U 3HAHUUA

uHpopMaluy, ee
XpaHEeHHE B
CTPYKTYPUPOBaH
HOM BUJIC,
POEKTHPOBATH
1%}
peaan30BbIBATH
PETSIINOHHBIE 1
HEpEISALIMOHHbIE
0a3bl 1
XpaHWIHIIA
TAHHBIX

(TIKH-6)

TTaHHBIX,
HOpMaJIU3aIuU
maaabeix, ACID,
CRUD, ORM,
MCIIOBb3YET
TpaH3aKIUH.

nmanuerx, ACID, CRUD,
ORM.

'YMeeT: UCIOJIb30BaTh
TpaH3aKIHUU.

HaumenoBanue| HaummenoBanue | Pe3yiabTarnl 00yuyenusi | THNOBBbIE KOHTPOJIbLHBIE
KOMIIETEeHIIUH | HWHIHKATOPOB (yMeHHs M 3HAHUSA), 3a/laHusA
JAOCTHKEHUS COOTHECEHHBIE ¢
KOMIIeTeHIIUH HHIMKATOPAMH
AOCTHKEHUS
KOMIIeTeHIIUH
Cnoco6nocth (1. JlemoHcTpupyeT [3naer: OCHOBBIONHUILINUTE MOPSAOK MEPEexoaa
OpPraHU30BBIBATh 3HAHUE OCHOB PENAMOHHBIX 0a3k HopManbHOI opme Boiica-
MOMCK U COOp  [PENSALMOHHBIX 0a3  |[1aHHBIX, HOpMaiu3aruuKoaaa OT HCXOJHOTO

HEHOPMAJIM30BaHHOI O
OTHOILIECHHSI HA OCHOBE
[IPaBUJI HOpMAJIU3AIHH.

CosznaiiTe v BHIIOTHUTE
ATOMapHO
MOCIIEI0BATEIHLHOCTh
3aIPOCOB IS 3aITOTHEHMUS
CaMOCTOSITEITEHO
OTpeIeICHHBIMA B
COOTBETCTBHUH C YCIIOBUEM
3a/1a4yl TaHHBIMH TAOJIHUIL
OO0yyaromuecs

(Homep obyuaromieroct,
Damunus, Ums,

Howmep nanpasnenus, Kypc,
Homep ¢opmbr_oOyuenus,
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Tpyna),
Hanpasnenne(Homep Hampas
nenusi, HammeHoBanue),
Dopma_00ydeHHs

(Homep dopmbl 00ydeHUs,
Haumenosanue), bamer EI'D
(Homep 3ammcw,

Howmep oOyuaromierocs,
[Ipenmer, bamt) u
BBIUMCIICHHSI CPETHETO Oaa
EI'D oOyuarommxcsi By3a 1o
BCEM HAIPaBJICHUAM IIEPBOTO
U BTOPOTO KypcoB, (hopmMam
00yu4eHUs U TPyIIIaM.

2. JleMoHCTpUpYET
3HAaHUE Pa3IMYHBIX
TEXHOJIOTHI
XpaHEHUs JAHHBIX:
PENSIUOHHBIC U
HEepeSILIMOHHbIE
0a3bl JAHHBIX,
NTOKYMEHTapHbIE
XpaHWINIIA,
13BJICKACT JJAaHHbIE
13 pa3HbBIX
ICTOYHHUKOB U B
pa3HbIX (hopmarax,
B TOM YHCIIE
[POrPaMMHO.

3Haer:
XpaHCHUS
peHﬂHI/IOHHBIC H
HEPEIAHOHHBIC 0a3bl
JaHHBIX, I[OKYMGHTapHI)IG
XpaHUIHIIA

TCXHOJIOI'NH
JaHHBIX:

'YMeeT: U3BIICKATh
TaHHBIE U3 Pa3HBIX
MCTOYHUKOB U B Pa3HBIX
¢dbopmaTax, B TOM YHCIIE
[IPOrPaMMHO.

[lepeunciure OCHOBHBIE
OTIepaTOPHI SA3BIKOB
OIPCACIICHUA JaHHBIX U
MaHUIYJIUPOBAHUS JAHHBIMHU.

C momoIIp0 METo1a
aggregate() B8 MongoDB
BEIBEUTE CYMMapHYIO
3apa0OTHYIO MJIaTy BCEX
pa3pabOTUYUKOB U3 KOJUIEKITUU
«Pa3zpaboTuukny,
coAepKallel JOKYMEHTHI
crnenyromero Buaa: {" id":
Objectld("11111e711113c37a
c7x4w"),
"name" : "Anton Karasyov",
"speciality" : "Cpp",
"skills" : [

"Cpp”,

"NodeJS",

QT

!

salary" : 5000 }

3. [Ipoextupyer

X paHMIIHIIA
TTAHHBIX UCXOJIS 3
X Ha3HAUYEHUS U
XapakTepa JTaHHbBIX,
BEIOMpAET
WHCTPYMEHTAIILHOE
1 apXUTEKTypHOE
perieHwue,
(bu3nUecKyo u

3HaeT: XPaHUJIUILA
JTAaHHBIX, UX Ha3Ha4YCHHUE U
XapakTep NaHHBIX

'YMeer: IpOEKTUPOBATh
XPaHWUJINILA JaHHBIX
HCXOJS M3 UX Ha3HAUCHUS
1 XapakTepa TaHHBIX,

BEIOHMpaeT

[laiiTe onpenenenue
XPaHWJIHINA JAHHBIX,
[EePEYNCINTE OCHOBHBIE
KOMITOHEHTBHI.

3anaua. Pa3paboraiite
HOpMaJIN30BaHHBIE
OTHOILIEHUS (10 TpeThen
HOpMaJIbHOU (hopMBI) JIIst

0a3bl JaHHBIX ((er,Z[I/ITHaH
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JIOTHYECKYIO CXeMY
TAHHBIX U
000CHOBBIBACT
CBOI BBIOOD.

MHCTPYMEHTAJILHOE
APXUTEKTYPHOE peIIeHHE,
buznveckyro u
TTOTUYECKYyIO CXEMY
TAHHBIX U MOXKET
00OCHOBBIBAaTh CBOM

OpraHU3aIHs,
CaMOCTOSITEITLHO OTIPEJICITHB
CTPYKTYpY TaOJIHIl U UX
B3aUMOCBSI3H.

BHIOOD.
CnocooHocth  |1. JlemoHcTpupyeT [3HaeT: OCHOBHBIC OnumuTe OCHOBHBIE
MCIIOJIb30BAaTh  [3HAHUS 00 MH(POPMALIMOHHbIE koMIoHEHTbI CYB/I.
COBpPEMEHHBIE  |[OCHOBHBIX TEXHOJIOTUH YIIPaBICHUS
MHGOPMALMOHH |[MH()OPMAIIMOHHBIX [0a3aMU JaHHBIX U
bI€ CUCTEMBI JJIs [TEXHOJIOTUIX U [IpOrpaMMHBIE CPEJICTBA,
pelieHus 3a1a4  [[IPOrpaMMHBIX [103BOJISIOIINE X
[peIMETHOM CpeICTBax, MCIIOJIb30BATh.
00JIaCTH, B TOM  [[TO3BOJISIOIIUX UX
qrcIie MCIIOJIb30BATh. YMeeT: UCII0Ib30BaTh  |J[aHO HEHOPMAJIM30BaHHOE
OTEYECTBEHHOI'O MH()OPMALIMOHHBIE oTtHomieHne CopeBHOBAHUS
[POU3BOJICTBA TEXHOJIOTMHU 0a3 NaHHbIX |cTynenToB (Homep 3aueTHoi
(ITKH-8) TUISL pelIeHus 3a1a4 KHWOKKH, [Damuus Ums

cryneHra, TenedoH],
Hanpagnenue, ['pynna, Kypc,
Cemectp, JlaTa u Bpemst
COpeBHOBaHMs, MecTo
MPOBE/ICHUS COPEBHOBAHMS,
HaunmenoBanue
COpeBHOBaHUs, By cnopra,
Damunus Ums TpeHepa,
Tenedon Tpenepa), rie
[Damunus Ums cTynenTa,
Tenedon] — cocraBHOI
aTpuOyT. BeIMoOIHUTE €ero
HOPMaJIU3alHIO 10 TPEThEU
HOPMaTbHOU (HOPMBI
BKJIIOUHATENIBHO U CO3JanTe
CTPYKTYPY COOTBETCTBYIOILIEH
0a3bl TAHHBIX B PEIISAIIMOHHON

CVYB/L.

2. ParimonanmsHO
BEIOMpAET
H(OpMalOHHBIE
TEXHOJIOTUH U
peann3yonme nx
MpPOrpaMMHBIE
Cpe/ACTBa, B TOM
qrcIe, C y4eTOM
CTpaHbI
[IPOUCXOXKACHUS
MTPOrPaMMHBIX
CPEICTB.

3HaeT: CUCTEMBI
yrpaBieHus 0azamu
JTAHHBIX U peaJ'II/I3y10HII/Ie
WX POTPAMMHBIE
CpencTBa

YMeer: palimoHaIbHO
BHIOPATH CHCTEMBI
yrpaBieHus 0azamu
TAaHHBIX U peau3yroIue
X IIPOTrpaMMHBIE
CpEICTBa.

OnuimTe JOTHYECKYIo U
bu3NYECKYIO apXUTEKTYPY
PostgreSQL

Pa3paboraiiTe 1oruyecKyro
MOJEIIb 3aJaHHOM
MpeaMETHON 00IacTH.
Cnenaiite 000CHOBaHHBIH
BbI0Op CYB/I. Peanusyiite
co3maHue 0a3bl JAHHBIX IS
3aJaHHOM MTPEIMETHOU
00J1acTH.
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3. Ucnonp3yer
COBPEMCHHBIE

TEXHOJIOTUH U
[IPOrpaMMHBIE

CpelcTBa Npu

pa3paboTKu

(hMHAHCOBBIX
[IPUIIOKEHUMN.

H(pOPMAaIOHHbIE

pelIeHnu 3a1a4

[IPOrPaMMHOTO
oOecrieueHus s
DKOHOMHYECKHUX U

3HaeT: CUCTEMBbI
yIpaBieHUs OazaMu
TAHHBIX JIJIS
DKOHOMHYECKUX U
(bMHAHCOBBIX
MPUIIOKCHUH, B TOM

IIPOU3BOJCTBA

CHUCTEMBI yIIPaBJICHUS
0a3amu JaHHBIX IpU
peLeHnH 3a1a4
pa3paboTKu
[IPOrPaMMHOTO
oOecnieueHus Jyis
HKOHOMHYECKUX U
(MHAHCOBBIX
[IPUIIOKEHUN

YHCJIC OTCYCCTBCHHOI'O

'YMeeT: UC0JIb30BaTh

Jlana tabnuna «table 2» (c
eIMHCTBEHHBIM CTOJIOI[OM
«value«(INTEGER))
COCTOSIIAS U3 CIACAYIONIUX 5
CTpPOK:

Value

5
5
NULL
5
5

Kako# pe3ynbTar BepHET
3aIIpocC:

SELECT
(avg(value)*count(*)) -
sum(value) FROM table_2;

Coznaiite 0a3zy 1aHHBIX
«IIpon3BOACTBOY» HUCIIONB3YA
BbIOPaHHYIO PEJIALIMOHHYIO
CYB/.

MUHMMaJIBHBIN [IEPEYEHb
TaOJINIL:

W3nenust (kox u3nenus,
HA3BaHUE U3JICNHSL, SBIISETCS
7T THITOBBIM, TTPAMEUaHUE
19 KaKuXx 1enaei
MpeHa3HAYEHO);
[Ipennpustus (kof,
Ha3BaHUE, a/ipec U TenePoH
MPEINPUATHIA, BEITYCKAIOIINUX
u3nenus); Beimyck uznenus
(rox BhITyCcKa U 00beM
BBITTYCKA JAHHOTO M3/IEIHS

OPEANPUITHEM).

o 0k~ wDdE

Ilpumepnuie 6onpocwt 0131 NOO20MOBKU K 3auemy

OCHOBHBIC TTIOHATHUS U OIIPCACIICHUA 0a3 JaHHBIX.

Ha3snaueHune 1 KOMIIOHEHTHI CUCTEMEBI 0a3 JaHHBIX.

DBOJIIOIUS CHCTEM 0a3 JJaHHBIX, 3Tanbl pa3Butus CYB/I.

Tpe6osanust k CYB/l. @ynxiun CYB/.

TpexypoBHeBas apxutekTypa cucteMm 0a3 nanasix ANSI/SPARC.

ApXI/ITeKTypa MHOTOIOJIL30BAaTEILCKUX CUCTEM 0a3 JaHHBIX.

29




7. Komnonentsr CYB/I.

8. 00630p coBpemennbsix CYB/I.

9. OcobGeHHOCTH OpraHu3aluy JaHHBIX B THGOPMAIIMOHHBIX CUCTEMAX.

10.Otnuuns Mexxay coBpeMeHHbIME persiiiuoHHbME CY B/,

11.TTousiTHEe MOJETHU TAHHBIX.

12.CocraBinsionme MOJEIN JAaHHBIX: TUIBI CTPYKTYP JAaHHBIX, ONEpalliy HaT
JAHHBIMH, HA00p MPABUJI LIEJIOCTHOCTH JIaHHBIX.

13.Knaccuduxanus Mozenei: cereBas U vepapxuueckasi MoJIeN JaHHbBIX.

14 Knaccudukanus mMoaesneil: pessiiiuoHHas, 00beKTHO-OPUEHTUPOBAHHAS U
OOBEKTHO-PENIALIMOHHAS MOJIEJIH TAHHBIX.

15.WcTopust, KOMIIOHEHTHI (ACTIEKThI) PEISAIIMOHHON MOJIEIN TaHHBIX.

16. OcHOBHBIE MOHATHUS PENALMOHHON MOJENH JAHHBIX: OTHOIIEHHE, CXeMa
OTHONIEHUS, cXxeMa 0a3bl JaHHBIX, KOPTEXK, aTpUOyT.

17.0cHOBHBIEC MOHATHUS PETSIMOHHON MOJIENM JTAHHBIX: THUIT IaHHBIX, JOMEH,
MEPBUYHBIN KJIIOY, BHEITHUAN KJTFOY, TUIBI CBSI3€M, IETOCTHOCTh TAHHBIX.

18. CBolicTBa OTHOIICHUNH. AHOMATUH PEISIIUOHHBIX CXEM.

19.TlpuBenenue K mepBoii HOpMAIIbHOM Qopme.

20.ITonsatue ¢GyHKIMOHATBHOM 3aBUCUMOCTH. [lpuBeneHne Ko BTOPOM
HOpMaJILHOU opme.

21.TloHsiTHE TPAH3UTUBHON (YHKIIMOHATBHOU 3aBUCUMOCTHU. [IpuBeneHne k
TpeThelt HOpMaJIbHOU Popme.

22 .IlpuBenenue k HopManbHOU dopme boiica-Konma.

23.Jlpyrue 3aBUCUMOCTH W HopMaibHble (opmbl: 4HD — MHOrO3HaYHBIE
3aBUCHUMOCTH, SH® — MakcuMaabHO BO3MOXKHOE pa3jiokeHHe 0e3 moTeph
uHpopmanuu.

24. I'paprueckast cxema MOJICIH TaHHBIX.

25. Pensimimonnas anredpa. OCHOBHBIC OTICPAITHH.

26. PensiiinoHHbIE UCYUCIICHUS: KOPTEXKEH, IOMEHOB.

27. S3pix SQL. Mctopus, cymecTBytomuye cranaapTel. KOMIIOHEHTHI si3bIKa
SQL.
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28.

29.

30.

31.

32.

33.

34,

35.

36.

37.
38.

39.
40.

41.

42.

43.

Jlexcuueckas ctpykrypa SQL: KIIFO4eBBIE CIIOBa, HACHTH(PUKATOPHI,
KOHCTaHTBhI,  ONEPATOPhI,  CHEIUAIBHBIC  CHMBOJBI,  IPOITYCKH,
KoMMeHTapuu. [IpropureT onepaTopos.

Yucnoseie tumbl B SQL: 1enmouncieHHbie, unclia (UKCHPOBAHHOMN
TOYHOCTH, YHCJIA C TUIAaBAIOUIEH TOUKOM.

CumBonbsabie Tl B SQL: character, varchar, text.

Tunst «gata u Bpemsi» B SQL. Jlornueckwmii Ta.

Maccussi, Tunsl JSON B SQL.

Coznanue Tabnuil. [Ipumeps! 3arpocos.

N3menenue Tabiuil, ctonao1oB. [IpumMeps! 3anpocos.

Vnanenne Ttabnun, crtonbnoB. I[Ipumepst 3ampocoB. OmepaTtop
TRUNCATE.

3nadyenuss nmo ymonuanuro. Orpannudenus yHukanbHocTu UNIQUE.
[Tpumepsl 3anpocoB.

Orpannuenne CHECK. [Tpumeps! 3ampocoB.

OrpaHdueHue TMEpPBUYHOTO KJII0Ya, BHEIIHEro kiova. [Ipumepsr
3aIrpoCoB.

[Ipeacrasnenus. [Ipumepsl coznanus. Cxembl Oa3bl TaHHBIX.
Hasnauenue s3plka MaHUITYJIMPOBAaHWSA JaHHBIMU. BcCTaBka MaHHBIX:
oommii Bua oneparopa INSERT, Bo3Bpar 3nauenuii nomneit. [Ipumepst
3ampoCoB.

BcraBka mnpm orpaHuWYeHMHM yHWKaabHOCTH. Ilpumep 3ampoca.
[Tpenmoxxeare ON CONFLICT.

Oo6nHoBienne nanupix: oot Bua onepatopa UPDATE, obHOBNIEHNHE ©
MOABLIOOPKOM, OOHOBJIEHHE C  JIONOJHUTEIbHBIMU  TaOJUIIAMHU.
[Ipumeps! 3anpocoB.

VYnanenane nannupix: oOmmii Bua omeparopa DELETE, ynmanenue c
MOIBBIOOPKOM, yJaJCHUE C JOIOJTHUTEIbHBIMU TaOauamu. [lpumepsr

3aIpoCOB.
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44,

45.

46.

47.

48.

49.

50.

51,
52,

53.

54,

55.

56.

o7,

58.

59.

Crpykrypa 3ampoca SELECT. Jlormdeckas mocienoBaTeIbHOCTh
omneparuii, BemmonHseMbix SELECT. Crnncok BEIOOpKH.

[Tpoctas hopma SELECT. Ucnons3oBanue DISTINCT. dpaza FROM.
®paza WHERE.

SQL-Beipaxkenus. [loaHble MMeHa B chmucKax BeIOOpkH. [IpuBeneHue
tuma. Paborta ¢ oTcyTcTByOmuUMHU 3HaYeHUSIMH B SQL-BBIpaKEHHX.
Omnepanuu cpaBHeHHs B SQL-BbIpaykeHUSAX, MPOBEPKH IPUHAICKHOCTH
nuanasony. [IpuMepsl 3an1pocoB.

Br1zoBel pynknuii B SQL-Beipakenusx. [IpumMepsl 3ammpocos.

Omneparop CASE B SQL-Beipaxenusix. [Ipumeps 3ampocos.

[IpoBepka mNpUHAIICKHOCTH MHOXKECTBY B  SQL-BhIpakeHHUSX.
[IpumMepsI 3apocoB.

Cornocrasiienue ¢ oopasiom B SQL-BeipakeHusX. [Ipumeps! 3amrpocoB.
KoHcTpykiuu cpaBHEHHS CTpOK M MaccuBOoB B SQL-BeIpakeHUsX.
[IpumMepsI 3a1pocoB.

Coenunenust Ttabmui. IlepekpectHoe coemunenne, CROSS JOIN.
Buytpennue coequnenus: INNER JOIN, NATURAL JOIN.

Buemmnne coemumnenus: LEFT JOIN, RIGHT JOIN, FULL JOIN.
Ocobennoctu coenunenusi. OrpaHUYCHHUS.

Coenunenuns taoaui. [IceBIOHUMEBI 1JIsT UMEH CTOJIOIOB M TaOIMYHBIX
BbIpaxkeHni. CaMOCOeIMHEHUS.

['pynmupoBka u arperupoBanue. @®paza GROUP BY. Ilpumeps
3aMpoCoB.

['pynmupoBka u arperupoBanue. Arperupyromiue Gysakmun. [Ipumepst
3aIpoCOB.

®paza HAVING. VYmnopsgodeHne uW OrpaHHYCHHE KOJMYECTBA
pesynbratoB: ORDER BY, OFFSET, LIMIT. [Ipumepst 3anpocos.
Ucnonw3oBanue omnepanuit GROUPING SETS, ROLLUP u CUBE.

[Ipumeps! 3anpocoB.
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60. Mcnonbs3zoBanne koMOuHUpytomux 3ampocoB. omneparop UNION.
[Ipumep 3ampoca.

61. Mcnonp3oBanne KOMOMHHpYHOMmMX 3anpocoB. omeparop EXCEPT.
[Ipumep 3ampoca.

62. Ucnonp3oBanne komOuHUpYyromnmx 3amnpocoB: onepatop INTERSECT.

[Tpumep 3ampoca.

Ilpumepnuie 6onpocwt 0131 NOO20MOBKU K IK3AMEHY

OcHoBbI oA3anpocoB. [IpocTeie moA3ampoCHL.
CxkansipHbIE TOA3AIIPOCHI.

TaOGnuuHbIe MOA3ATPOCHI.

Ci10HBIE TOA3AITPOCHI.

OKOHHBIE (PYHKIHUU.

R e A o

Konnenuusa TpaH3akuuii: HayaTh BBINIOJHEHUE TPYIIIBI ONEpPALUil,
3a()UKCUPOBATh, OTMEHUTb, IOCTABUTh TOYKY COXPAHECHHUS.
7. Tpanzakuuu u coiictBa ACID. Cepuanuzanus TpaH3aKkIui.
8. YpOoBHM M30IAIIMN TPaH3AKIIHIA.
9. Tpanmzaknuu. MexaHU3MBI OJIOKMPOBKH: HAa ypOBHE TaOJHII, CTpPOK,
peKOMeHIaTeIbHast OJIOKUPOBKA.
10.CemanTH4eCKOE ONMHMCaHUE PEIMETHON 00IacTH, OM3HEC-TIpaBUIIa.
11.KonnenTtyanbHOE IPOSKTUPOBaHUE. MOJIETbh «CYITHOCTb-CBSI3bY.
12.0Omnpenenenue cymuocren. Knaccudukaiuys cynmHocTei.
13.Onpenenenne arpubytoB. Kiaccudukamms atpuOyTOB: MPOCTOMH,
COCTaBHOM, OJHO3HAYHbIM, MHOTO3HAYHBIN, IMPOU3BOJHBIN, KIIOYEBOM,
HEKJIIOUYEBOH, 00s13aTENILHBIN, HEOOSI3aTEIILHBIMH.
14.Onpenenenne  gomeHoB.  OmpenerneHue — KIOUCH:  CyNmepKIIIOY,
MOTEHIUABHBIA KJIIOY, MNEPBUYHBIM KIIIOY, aJbTEPHATHUBHBIA KIFOY,

BHEIITHUM KJTFOY.
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15.0mpenenenue cBs3eil: 0053aTeNbHOCTh, KPATHOCTH (KapaWHAIBHOCTH),
XapaKTEPUCTHUKHU CBA3EH.

16.MonaenupoBanue cBs3eld Mexay oObekTamu: ER-gmarpammer: HoTamms
Yena.

17.MonenupoBanue cBs3eld Mexay oObekTamu: ER-gmarpammel. HoTamms
bapkepa.

18.MogaenupoBanue cBsized MexAy oObekTamu: ER-paumarpammel: HOoTamms
«BopoHbu nankmny.

19.MogaenupoBanue cBsizeld MeXAy oObekTamu: ER-mgmarpammel: HOTamms
IDEF1X.

20.Pacmiupenusi MoJenu  «CYIIHOCTb-CBSI3b»:  YTOYHEHHE/0000111eHue,
arperupoBanme, kommosunusa.  OmpeneneHue  CymepKIIacCoB U
MOJIKJIACCOB.

21.JlononHUTENbHBIC NEHCTBUSA CO CBsI3AMU. OTpesieieHre acCOUaTUBHBIX
CBSI3EH.

22. OnipeziesieHUe HEMEePeMeIlaeMbIX, HEPAPXUUYECKUX, PEKYPCUBHBIX U
IyTOBBIX CBSI3EH.

23.MopenupoBaHue JaHHBIX Ha MPOTSKECHUU BPEMEHHU.

24 Pemenue cBsi3eit Tuna N:M. PerieHue peKypCcUBHBIX CBSI3EH.

25.Jloruueckoe MPOEKTUpPOBAaHME. YJalleHWe CBA3e C arpudyTamu.
VYnanenue CHOXKHBIX, M30BITOYHBIX CBSI3CH. YalleHWEe MHOTO3HAYHBIX
aTpuOyTOB.

26.ITepexon kK TOTMYECKON MOJIENH: TTpaBuiIa (GOPMHUPOBAHHS OTHOIICHUH.

27 .Ilepexon k puzmaeckoit moaenu. [IpeoOpazoBanme TOrHYECKON MOIETH B
PENALIMOHHYIO.

28.Cornamenne uMeH 0a3bl JaHHBIX: MPUMEHEHHE MPABUJI MMEHOBAHUS
00BEKTOB, UCIIOJIH3YEMBIX B (DU3UIECKUX MOJIEISIX.

29.XpaHuMeble npoueaypsl 1 GyHkimu. Oneparopsl CO3qaHus U
WCIIOJIH30BAHUS MIPOLIETYyp U (DYHKITHIA.

30.Tpurrepsi.
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31.ManexkcHbie CTPYKTYphl: B-mepeBbsi, OWTOBBIE KapThl, APYTUE BUIBI
WHJICKCOB.

32.Co3nnanue uHaeKkca, yaaienue uujaekca. [Ipumepsl 3anpocos Ha SQL.

33.YHuKaNnbHbIC UHACKCHI.

34.CocraBHbIE€ UHIIEKCHI.

35.MHaeKch 1o BRIpaKEeHUAM. YaCTUYHbBIC HHICKCHI.

36.VHaeKkchl ¥ MOpsAI0K COSAMHEHU.

37.AnropuT™Mbl  JIoCcTyna K JaHHBIM: TMOJHOe (IOCeI0BaTeIbHOC)
CKaHMPOBaHWE, CKAHNPOBAHNE HA OCHOBE OMTOBOM KapTHI.

38. AnTopuTMEBI AOCTYIIA K TAHHBIM: JIOCTYT K TaOIUIIaM Ha OCHOBE HH]ICKCOB,
CKaHMPOBAHUE TOJILKO UHJIEKCA.

39.Cnoco6 coennHeHHsI HA0OPOB CTPOK: BIOKCHHBIHN ITUKJI, XCITUPOBAHHE.

40.Cnoco6 coeauHeHUsI HAOOPOB CTPOK: CIHUSIHUE.

41.T1nanHbl BBITIOJIHEHHUS 3apOCa.

42 Xpanwmma «kmod-3Hadenue» (Oracle NoSQL Database, Redis):
Ha3HAauYEHUeE, CTPYKTypa, XapaKTepUCTHKA.

43.JlokyMeHTOOpHUeHTHPOBaHHbIe 0a3bl jgaHHbIX (CouchDB, MongoDB):
Ha3HAauYEHUeE, CTPYKTypa, XapaKTePUCTHKA.

44.T'padosbie 6a3bl qanubix (OrientDB, Neo4j, InfiniteGraph): nasnaucnue,
CTPYKTYpa, XapaKTepUCTHKA.

45.Kononounbie 0a3bl manHbix (Apache HBase, Apache Cassandra):
Ha3HAYCHUE, CTPYKTYpa, XapaKTePUCTHKA.

46.Pacnpenenennsic CYB/I: Ha3HaueHME, CTPYKTYpa.

47.0cobennoctu peanmzaruu pacupeneneHabix CYB/] B undopmarimoHHbIx
CUCTEMaX.

48.HanpapieHus pa3BUTHSI CUCTEM XPAHCHUS JAHHBIX U 3HAHHM.
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IIpumep dK3aMeHANMOHHOTO OUJIeTA

DK3AMEHAIIMOHHbBIN BUJIET Ne

1. Teopemuueckuii eonpoc (12 6annos).

DNeMEHThI U ONTMCaHue HOTalMK MapTuHa.
2. 3aoaua Nel (12 6annos).

Hanummre 3anpoc Ha ocHoBe ucnoisb3zoBanusi CTE, KoTopblil HAXOIUT BCe
pENCHI € 3aIepKKOM, KOTOpast OTJIIMYAETCS OT CpeIHEN 3a/Iep>KKU He OoJee, ueM Ha
10%, niig kaxaoro a’pornopTa OTHPABICHUSL.

3. 3aoaua Ne2 (12 6annos).

Wcnonb3yst okoHHBIEC (DYHKIIMH, HAMUIIUTE 3alIPOC, KOTOPHIA HAXOIUT
a’3pONOPThI C HANMEHBIINM KOJIMYECTBOM PEICOB, COBEPIIECHHBIX B aBI'yCTE.
4. 3aoaua Ne3 (12 6annos).

Hanumute npouenypy Ha si3bike PL/pgSQL, koTopast oOHOBIIsIET cTaTyc
3aJJaHHOTO0 MHOKecTBa peiicoB (mapametp) Ha 'Cancelled' u copaceiBaer B NULL
JUTSL HUX BpeMs (DAaKTUYECKOTO OTIPABICHUS U BpeMsl PaKTUYECKOTO MPUOBITHS.

5. 3aoaua Ned (12 6annos).

Hanummure Ha si3p1ke PL/pgSQL Tpurrep u TpurrepHyro GyHKIHIO, KOTOPbIE

IpY yIAJICHUH 3anucei [o peiicax]| u3 TabiuIlbl ¢ peiicaMu OOHYIISITA Obl 3HAUCHHUSI

CTOMMOCTH OMJIETOB Ha TH PEUCHI.

8. IlepeyeHb OCHOBHOII W JIONOJHHMTEJIbHOH Y4eOHOH JIUTEpPATYpPBHI,

HE00X0IUMOM AJI OCBOCHUSA JUCIHMILINHDBI

OcHnoenasn numepamypa:.
1. WnromeukwH, B. M. OCHOBBI HCHOJIB30BaHHS W IIPOCKTUPOBAaHHS 0a3
JAHHBIX : y4eOHUK 11 By30B / B. M. Umomeukun. — Mocksa : FOpaiiT,
2024. — 213 c¢. — (Bricmee o6pazoBanue). — ObC Opaiit. — URL:
https://urait.ru/bcode/535450 (mata obOpamenus: 25.10.2024). - Texkcr :

3JIEKTPOHHBIN.
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2. TonctoOpos, A. Il. Ynpapnenue faHHbIMU : ydeOHOE TOcoOue 17151 By30B
/ A. T1. Toncto6poB. — 3-e u31., mepepad. u mon. — Mocksa : FOpaiit,
2024. — 272 c¢. — (Bricmiee o6pazoBanue). — ObC Opaiitr. — URL:
https://urait.ru/bcode/544036 (mata obOpamenus: 25.10.2024). — Tekcr :
3JICKTPOHHBIM.

3. Crpyxxkun, H. I1. ba3bl nannsix: npoektupoBanue. [Ipaktukym : yueOHoe
nocobue st By3oB / H. I1. Ctpyxkun, B. B. 'omua. — Mocksa : Opaiir,
2024. — 291 c¢. — (Bricmiee obOpazoBanue). —IbC IOpaiit. — URL:
https://urait.ru/bcode/537149 (nara odpamenus: 25.10.2024). — Tekcr :
AIEKTPOHHBIN.

Jononnumensnaa numepamypa.

4. Hectepos, C. A. ba3bl 1aHHBIX : yUeOHUK U TPAKTUKYM Jist By30B / C. A.
HecrepoB. — 2-e uzn., nepepad. u gon. — Mocksa : FOpaiit, 2024. —
258 ¢. — (Breicmiee oOpazoBanme). — ObC HOpaitt. — URL:
https://urait.ru/bcode/536687 (nata obparenus: 25.10.2024). — Tekcr :
ANEKTPOHHBIN.

5. Maptumun, C. A. ba3el gannbix. IIpaktnueckoe npumenenune CYbBJI
SQL u NoSQL-Tumna asns npoeKTUpOBaHMsI MHPOPMAIIMOHHBIX CUCTEM :
yueoHoe nocooue / C. A. Maptumus, B. JI. Cumonos, M. B. Xpamnuenko.
— Mocksa : ®OPYM : UHDPA-M, 2024. — 368 c. — (Briciiee
o0pa3oBaHue). — OBC ZNANIUM. — URL:
https://znanium.com/catalog/product/2096940 (mata  oOpalleHus:
25.10.2024). — TekcT : 31eKTPOHHBIH.

6. Mapkun, A. B. Cucremsl rpadgoBbeix 0a3 naHHbix. Neo4j : ydeOHOe
nocobue ais By30B / A. B. Mapkun. — Mockaa : IOpaiit, 2024. — 303
c. — (Beicmee o6paszoBanue). — DOBC HOpaiit. — URL:
https://urait.ru/bcode/544089 (mara oOpamenus: 25.10.2024). - Tekcr :

3JIEKTPOHHBIN.
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[{e)

. Ilepeyenb pecypcoB HHGPOPMALMOHHO-TEJEKOMMYHUKALMOHHOH CeTH

«I/IHTepHeT», HGOﬁXOIlHMI)IX JJIA OCBOCHHUSA JUCIIHUIIJINHBI

1. DnekrponHas budmuorexka dunancosoro yHuepcutera (9b) http://elib.fa.ru/

2. DnekrponHo-6mbmroTeunas cucrema BOOK.RU http://www.book.ru

3. DNeKTpOHHO-OMOMMOTeUHass ~ cucTeMa  «YHHBEpCHTETCcKass  OuOiamoTexa
OHJIAH» http://biblioclub.ru/

4. DNeKTpOHHO-OMOMMoTewHas cucreMa Znanium http://www.znanium.com

5. DIIeKTPOHHO-OMOIHOTe Has cucTeMa m3narenscta «FOPAMTY https://urait.ru/

6. DJIeKTpOHHO-OUOIMOTEeYHAs cucrema U3/1aTEIbCTBA [Ipocnekt
http://ebs.prospekt.org/books

7. DNeKTpOHHO-OMOIMOTEeUHas cucTeMa u3naTeascTa Jlanp https://e.lanbook.com/

8. JlemoBas onyaiH-OnOmmoreka Alpina Digital http://lib.alpinadigital.ru/

9. OnekTpoHHass ~ OmOnmoreka  M3matenmbckoro  goma  «I'peOEHHUKOBY
https://grebennikon.ru/

10. MaTemaTnueckue >KypHaibl: MOJHOTEKCTOBas KOJUICKIMA MaTremMaTudecKoro
uHctutyta uMm. B.A. Crexitoa PAH https://www.mathnet.ru/

11. HayuHnas anexTpoHHas 6ubnuoreka eLibrary.ru http://elibrary.ru

12. HanmonanwsHas 31eKTpoHHast Oubnunoreka http://H36.pd/

13. Pecypchl  MH(OPMAIIMOHHO-aHATUTUYECKOTO AareHTCTBA 10 (UHAHCOBBIM
peiakam Cbonds.ru https://cbonds.ru/

14. CITAPK https://spark-interfax.ru/

15. CNKI. Academic Reference https://ar.oversea.cnki.net/

16. DnekTpoHHBIC IPOAYKTHI U3nareabcTBa Elsevier http://www.sciencedirect.com

17. Emerald: Management eJournal Portfolio https://www.emerald.com/insight/

18. PedepaTuBHas 0aza JTAHHBIX o MaTeMaTUKE MathSciNET
https://mathscinet.ams.org/mathscinet/

19. Komnexkuus HAy4YHBIX KypHaJOB Oxford University Press
https://academic.oup.com/journals/

20. DIIEKTPOHHBIC KOJUICKIIMM KHUT U JKypHAJOB H3JaTelbCcTBa  Springer:

http://link.springer.com/
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21. ITnarpopma STATISTA https://www.statista.com/

22. baza JIAHHBIX HAyYHBIX JKYPHAJIOB M3/1aTeILCTBA Wiley
https://onlinelibrary.wiley.com/

23. JloxymenTanus o PostgreSQL https://www.postgresql.org/docs/

24. JlIoKyMeHTaIus 1o PostgreSQL oT Postgres Professional
https://postgrespro.ru/docs

25. PostgreSQL tutorial (yae6nuk) https://postgresqltutorial.com/

26. YuebOHble Kypchl o 0a3am ganHbIx https://postgrespro.ru/education/courses

27. Kypcel a1 By30B 110 0a3aM jJaHHbIX https://postgrespro.ru/education/university

28. JlemoHcTpanmoHHas 0a3a manubIx https://postgrespro.ru/education/demodb

29. loxymenrarust mo MongoDB https://www.mongodb.com/docs/

30. UnTepakTuBHbIi Kype mo SQL https://sql-academy.org/ru/guide

31. «bazsl JAHHBIX)» - KypcC 10 0aszam JAHHBIX
https://stepik.org/course/2614/promo

32. «BBegenme B 0a3pl JaHHBIX» - Kypc 1o 0a3aM  JaHHBIX
https://stepik.org/course/1240/promo

33.  «MuTepaktuBHBIN TpeHA)Ep Mo SQL» - Kypc 1Mo BBeaeHNI0 B 0a3bl TaHHBIX U
usyueHuro s3pika SQL https://stepik.org/course/63054/promo

34. «CBoOognoe morpyxkenue B CVYBJ» - kypc mo 06azam JaHHBIX
https://stepik.org/course/70710/promo

35.  «Mmxenepuss 3HaHUW u 0a3bl JAHHBIX» - U3YYCHUE TEOPETHUECKUX U
MMPAaKTHYCCKUX OCHOB IMPOCKTUPOBAHHUA )41 pcajiM3anuu 0a3 JAHHBIX
https://stepik.org/course/131205/promo?search=5651554437

36. «Hadoop. Cucrema st 06paboTku 00BIIUNX 00BEMOB JAHHBIX» - KypC TI0
o0paboTke OOJIBIIINX JTAHHBIX c MTOMOIIIBIO Hadoop
https://stepik.org/course/150/promo

37. Tabmummer ommmumii B guanmektax SQL B pasmeix CYB/]

http://en.wikibooks.org/wiki/SQL _dialects_reference
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38. baszoeiii OYK, B TOoM umncie ani 0OydaromMXCS C OrpaHUYCHHBIMU
BO3MOXHOCTSIMM ~ 3710poBbsi:  CHCTeMBbl  ympaBieHHs 0a3aMH  JTaHHBIX

https://campus.fa.ru/course/view.php?id=10183.

10.Metoauyeckue ykazaHusi AJsl 00y4al0IMXCsl 0 OCBOECHMIO M CHMIJIMHBI

[Iporpamma guctumiuHa «CHCTEMBI YIpaBieHHs 0a3aMu  JaHHBIX»
MIOCTPOEHA TaKUM 00pa3oM, 4ToObl 0Oydvaromuiics BHadajge u3ydni s3blk SQL u
nosyuni 0a3oBble HaBBIKM pabOThl B ojfHOM u3 coBpemeHHbIX CYBJl, a 3atem
OBJIAJIEN BOIIPOCAMH MTPOEKTUPOBAHMS MH(DOPMALIMOHHBIX MOJENEH U 0a3 JaHHBIX,
NPUHIMIAMU peanu3auud 3P(HEKTUBHBIX CUCTEM XpaHEHUs U 00paOOTKHU JaHHBIX.
CaMocCTOsATEIbHBIE M KOHTPOJbHBIE PabOThI CIIOCOOCTBYIOT (OPMUPOBAHUIO U
3aKPEIUICHUIO Y 0OYYaloOlIMXCsl HABBIKOB MPAKTUYECKOI'O HMCIOJb30BaHUS SI3bIKa
SQL u ocHOBHBIX Bo3MokHOCTEH coBpeMeHHbIX CYB/I.

B nensx ycmemHoro ocBoeHus y4eOHOro Kypca oOydaromeMycs Cleqyer
NOoAPOOHO W TMOCJEN0BATEIbHO HM3y4aTh PEKOMEHJIOBAHHYIO TEOPHIO, AKTHBHO
paboTaTh Ha CEMUHApaXx, 3aKPEIUISITh U3yY€HHUE TEOPETUUECKOT0 MaTepuraa JeKIHi
¥ CEMHHAPOB BBITIOJIHEHNEM MPAKTHUECKUX 33JaHUN B 3a/IaHHBIE CPOKH.

Ecnu y oOywaronierocs BO3HUKAIOT TPYAHOCTU IPH OCBOEHWU MaTepuaa
JUCHMIUIMHBL, OH MOXET IoceUlaTh KOHCYJbTAllUM, 3aJaBaTh YTOYHSIOIINE
BOIIPOCHI Ha CEMUHapax, MpU HEOOXOJIMMOCTH HCIOJIb30BAaTh PEKOMEHIOBAHHBIC
TPEHaXKEpPbl M JOMOJHUTEIbHBIE OOy4alolMe MaTepualibl, HaxoJsIIhecs B
cBoOOOgHOM goctyne B cetu «MHTepHeT», s mnpuoOpeTeHust TBEpIbIX

MPaKTUYECKUX HABBIKOB PabOThI ¢ 0a3aMH JIaHHBIX.

11. IllepeyeHb  MHPOPMAIMOHHBLIX  TEXHOJIOTHIl, HMCHOJb3yeMbIX IpH
OCYIIeCTBJIEHMH 00PAa30BaTEJIbHOIO NMpPoLecca Mo AUCIHUIINHE, BKIYas
nepevYyeHb HEe00X0UMOr0 MPOrpaMMHOI0 o0ecreyeHust ]|
HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

11.1. KoMIJIEKT JUIEH3UOHHOTO TPOrPAMMHOTO 00ECIICYEHMUS:
1. Windows, Microsoft Office nmm Astra Linux, Libre Office.

2. AutuBupyc Kaspersky.
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11.2. CoBpemenHbie npodeccuoHanbHble 0a3bl JaHHBIX U HHGOPMAIMOHHBIE
CHPAaBOYHbBIE CHCTEMBI:

1. UnpopmarmonHo-nipaBoBas cuctema «I'apanr.

2. NudopmanmonHo-npaBoBas cuctema «Koncynprant [lmocy.

3. DnextponHas sHiuKIoneaus: http://ru.wikipedia.org/wiki/Wiki.

4. CucreMa  KOMIUIEKCHOTO  packpbitusi ~ uHpopmanmu  «CKPUH» -
http://www.skrin.ru/.

11.3. CeprudunupoBaHHble NPOrpaMMHBIE U allapaTHBIE CPEJCTBA 3AIIUTHI

uH(pOpMaIUU: — HE IPETYCMOTPEHO.

11.4. CoBpemennas pemsiinonras CYb/I, nampumep, PostgreSQL.

11.5. ITpunoxeHue, mo3Bosistoniee cTpouTh ER-auarpammel, Hanpumep, draw.io.

12. Onucanue MaTepuaIbHO-TeXHUYECKOH 0a3bl, HeoOXOAUMOH JIA

OCYIIECTBJICHUA Oﬁpa30BaTeJII)HOFO nmpomoecca 1mo JMCIHMILINHE

JlekurOHHBIE 3aHATHUS MPOBOIATCA B MYJIbTUMEIUMHBIX AyAUTOPUSX,
MPAKTUYECKUE 3aHATHS — B KOMIBIOTEPHBIX Kinaccax. s mpoBeneHus
MPAKTUYECKUX 3aHATHH HEoOXoIuMa ayJuTOpHUs, OCHAIICHHas MPOEKTOPOM U
KOMITBIOTEpAMU C MOCTOSIHHBIM TMOAKIIIOYEHHEM K ceth MHtepHer. JucuuminHa

aJalnTupoBaHa A 06yqa}01u1/1xc;1 C OTpaHUYCHHBIMU BO3MOKHOCTAMU 300POBbS.
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