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1. HamMeHoBaHNe TUCIHHUILIHHBI

«CucreMsl yripaBieHus 0a3aMu TaHHBIX.

2. IlepeyeHb IIAHMPYEMBIX pPe3yJbTATOB OCBOEHHS 00pa3oBaTeJIbHOM

nmporpaMmmabl (nepequb KOMHeTeHHHﬁ) C YKazaHMEM MHMHINKATOpPOB HX

HAOCTU/RKCHUA N TVIAHUPYEMBIX pE3yjabTaToB oﬁyqum{ o TMCIOMIIJIMHE

Kon HaumenoBanue |MHaukatopbl goctu:keHusPe3yabraTsl 00ydyeHuss (YMeHHs
KOMIIeTeHIUH [KOMIIeTeHI[UH KOMIIeTeHIIUH W 3HAHHS), COOTHECEHHbIe C
HHIUKATOPAMU AOCTHKEHUS
KOMIIEeTEeHIHH
[1KH-4 Criocoben 1. [lemoHcTpupyeT 6a3oBble [3HAET: OCHOBBI MAaTEMaTHYECKUX
[POCKTUPOBATh U [3HAHHS O CYIIECTBYIOIIMX  [METOJOB OOpaOOTKH JaHHBIX U
[peaTn30BBIBAT MaTeMaTHYECKUX METOJaxX M |CHCTEM IPOTPaMMHUPOBAHUS,
PUKIIaHbIC crcTemMax NpeHAa3HAYCHHBIX Ul paboThI C
POTPaMMHBIE [IPOTPAMMHUPOBAHHUSL. 0a3amMu JaHHBIX.
CHCTEMBI B YMeeT: OCYILIECTBIATh aHAIU3 U
COOTBETCTBHUH C BHIOOP MAaTEeMaTUYECKUX METOJIOB
QHATM30M 3aaudl U st 00paboTku JTAHHBIX,
TpeOOBaHUI K HUM OIHCHIBATH apXUTEKTypy |
KOMITOHEHTBI CHCTEM
IpOTPaMMHUPOBAHMUS,

peIHA3HAYCHHBIX JIJI1 pabOTHI C
0a3aMu JIaHHBIX.

2. Ucnonw3yer u

AN TUPYET CYIIECTBYIOIINE
MaTEeMaTUYeCKHE METObI U
CHCTEMBI
[IPOrpaMMHUPOBaHUS IJIs
pEIICHUS TPUKIIATHBIX
3aay.

3Haer: CYILLECTBYIOLIHE
MaTeMaTHYECKUC METOTbI
00pabOTKM MJaHHBIX U CHCTEMBI
POrPaMMHUPOBAHUS,
MpeIHa3HauYeHHbIe Ui paboOThI C
0a3zaMu JTaHHBIX.

YMmeer: UCTIONIb30BaTh u
QIalTHPOBaTh ~ MAaTEMaTHYECKHE
METOJBI U CUCTEMBI YIPaBICHUS
0a3zaMu JaHHBIX JUIS 3P PEKTUBHOM
00paboTku JIAHHBIX,
OpraHW30BAHHBIX B 0a3bl JAHHBIX.

3. BrageeT HaBEIKaMH
MIPOCKTUPOBAHUS U
pa3paboTK KOMIOHEHTOB
MPOrpaMMHOTO 00eCTIeUeHUS
Ha OCHOBE COBPEMEHHBIX
MapajgurM, TEXHOJOTHI 1
SI3bIKOB ITPOTPAaMMHUPOBAHMS.

3HaeT: OCHOBEI MMPOCKTUPOBAHU

06a3 JaHHBIX U pa3pabOTKH
KOMIIOHEHTOB MIPOTPaMMHOTO
oOecrieyeHus, COBpPEMEHHbBIE
MapaurMbl, TEXHOJIOTHH H SI3BIKH
pPOTrpaMMHUPOBAHUS cucTeM
yIpaBJIeHUs 0a3aMu JaHHBIX.

YMmeer: POEKTHPOBAThH
pensIuoHHbIe  0a3pl  JaHHBIX,
BBITOJIHATH HOPMaJTU3aIHIO
OTHOIIICHHH, CO3/1aBaTh




¢usuueckyro  CTpykTypy  0asbl

MAallIMHHOI'O O6y‘{eHI/I${ JIA
PCIICHUS MMPUKIIAIHBIX 3a1a4
AHaJIn3a JaHHBIX

TaHHBIX, paspabaThIBaTh
KOMITOHEHTBI MIPOTPaMMHOTO
oOecrnieueHus Ha OCHOBE
COBPEMEHHBIX napajgurm,
TEXHOJIOTH u A3BIKOB
[pOrpaMMHUPOBaHUS CUCTEM
yrpaBiaeHus 0a3aMu JaHHbBIX.

4. Ilpumenser  mertonbi3HaeT: MIPOTPaMMUPOBAHUE

NPUIOKECHUH C JOCTYIIOM K 0a3am
MaHHBIX C [EeNbI0  peaTn3aIiu
METO/IOB MAIIMHHOTO OOydYeHUs
TUTST pelIeHUsS TPHUKIATHBIX 3a]1a4
aHaN3a IaHHBIX.

YMeeT: UCT0JIb30BATh TEXHOJIOTHU
POrPAaMMHUPOBAHUS TPUIIOKECHUH
C JOCTyHnoM K 0a3aM [aHHBIX C

[EbI0  MPUMEHEHHUS  METOOB
MAaIIMHHOTO oOyueHus JUIs
pelieHuss  NPUKJIAJHBIX  3a]ad
aHaJIM3a JaHHBIX.

[TKH-5 Cniocoben ctpoutsb |1. Cocrasnsier r3HaeT: OCHOBHbIE OrpPaHUYEHUS,

po(heCcCUOHATIBHY |[KOHTPOJIUPYET IaHTpeOOBaHUS W  HOPMATHUBBI K
[0 JICSITENIbHOCTh Ha [BBIIOJNHSIEMONH  paboThl  cloOpaboTke u XpaHEHUIO
0aze YIETOM BCEX OrpaHHYCHHA,MHPOpPMALIUN B cucTemax
3aKOHOJATEIbHBIX, [TEXHOJIOTUYECKUX yrpaBieHus 6a3aMu JTaHHBIX.

po(hecCHOHANBHBIX|[TPEOOBAaHUN U HOPMATHUBOB, Y MeeT: COCTaBJISITh u
1 DTUUECKUX a TaKXe OLICHKHKOHTPOJIUPOBATH TUTaH

TpeOOBaHUI 1
00513aTEIBCTB,
BEITIOTHSATH
TEXHOJIOTUYECKHE
TpeOOBaHUS U
HOPMATHUBBI

MMOJIYYCHHBIX PEC3YJIbTATOB.

BBIMIOJIHSAEMONW PAa0OTHI C y4yeTOM
BCEX OrpaHWYEHUH, TpeOoBaHUN U

eI TeIbBHOCTH NPaBOBBIX
HOPM.

HOPMaTHUBOB B cucTemax
yrpaBjieHUsl 0a3aMM JaHHBIX, 4
TakK€  OLEHKU  MOJYYEHHBIX|
pE3yJIbTaTOB.

2. JleMOHCTpUpYET 3HaHUE |3HAET: YHUBEPCAIbHBIE

HEOO0XOAUMBIX JUIS METOI0JIOTUU MOJIETTUPOBAHUS

OCYILIECTBIICHHSI NTAHHBIX, TPaBOBBIE HOPMBI U

npodeccuOHaTBLHON CTaHJapThl B OOJIACTH YIPaBICHUS

TaHHBIMHU.
YMeeT: IpOEKTUPOBATH CTPYKTYPY)|
0a3 JaHHBIX, MPUMEHSTH S3BIKH
00pabOTKM JAHHBIX, OMUPAsCh HA|
YHHUBEpCaIbHbIE METO/I0JIOTUH
MOJIETTUPOBAHUS JTAHHBIX,
[paBOBbIE HOPMBI M CTaHJApPTHI B

o0JracTu YIIpaBJICHHA JAHHBIMU.




3. MecTO AUCHUILIUHBI B CTPYKTYpe 00pa3oBaTeibHOM MPOrpaMmMbl
Hucnunnnna «Cuctemsl ynpapiieHUs 0azaMu JaHHBIX» OTHocuTcs k OOmienpo-
dbeccnoHaNbHOMY IUKIY NIUCIMIUIMH TI0 HampaBieHuto moaroroBku 01.03.02 -
[Tpuknagnas maTemaruka u nHpopmaruka, OIl «IIpukiagHOe MaIMHHOE OOYUICHHEY.
HucrummHa «CUCTeMBI yIpaBieHUs 6a3aMu JaHHBIX» 0a3upyeTcs Ha 3HAHUSIX,
MPUOOPETAEMBIX B PAMKaxX TUCIUTIINHBI «AJITOPUTMBI U CTPYKTYPHI JTAHHBIX B S3BIKE
Pythony.
JuctummHa «CHUCTEMBI  ympaBlieHWs] 0a3aMul  JAaHHBIX» SIBJISETCS  OOITUM
TEOPETUYECKUM U METOAOJOTUYECKUM OCHOBAHHMEM IS JUCIMIUIUH, U3y4aeMbIX B

PaMKax HallpaBJICHUA ITIOATOTOBKH ((HpI/IKJIaIIHa}I MaTCMaTHKa U HH(I)OpMaTI/IKa».

4. OO0béM TUCHMILUITUHBI (MOXYJISA) B 3a4€THBIX €IUHUIAX U B aKAJeMUYECKUX
yacax ¢ BbleJIeHHeM 00béMa ayIuTOPHOM (JIEKIIUM, CeMHHapbl) H

CaMOCTOAATE/IbHON Pad0ThI 00y4aroLIUXCH

Bun vaednoii padoThI MO Bcero Cemectp 3 Cemectp 4

AUCHUILTHHE (B 3/e m yacax) (B 4acax) (B 4acax)

O01mast TDVINEMKOCTh 8/288 144 144

Konmaxmnasa paboma — 136 68 68

Ayoumopuvie 3anamus

Cemunapyl, npakmuyeckue 104 52 52

Camocmosmenvnas paboma 152 76 76

By Texyiero KOHTpoJIs KonTponbubie KonTponpHas KonTtponpHas
paboThI pabota pabota

Bun nnomMeXyToOuHOU 3ader, HK3aMeH 3auer DK3aMeH

5. Copep:kaHue JUCHMIUIMHBI, CTPYKTYPHUPOBaHHOE MO TemMaM (pa3aeiaam)
TUCHUILIMHBI ¢ YKa3aHUEM HX 00bEMOB (B aKaJeMHMYeCKHUX Yacax) U BUI0B

y4eOHBIX 3aHATHI



5.1. ConepxaHue IMCUMILINHBI
Tema 1. ba3bl JaHHBIX M ynpaBJieHHE UMHU. JBOJIOIMS CUCTEM 0a3 JaHHBIX.
ApXuTeKTypa cucTeM 0a3 JaHHBIX.

Nudopmanus, nanuele, 3HaHus. BBeneHue B 0a3bl JaHHBIX, OCHOBHBIC
MOHATUSI W ONpeAcsieHUsl. ABTOMATU3UPOBAHHbIE HWHQPOPMAIMOHHBIE CUCTEMBI.
HasnadeHne n KOMIIOHEHTHI CUCTEMBI 0a3 TaHHBIX. DBOJIIOIHUS CHCTEM 0a3 JaHHBIX,
stansl pa3Butus CYB/]. BBeaenue B apxutekTypy cucteM 0a3 n1aHHbIX. TpeOoBaHus
Kk CYB/J[. ®yukiuu CYBJl. TpexypoBHEBas apXUTEKTypa CUCTEM 0a3 JaHHBIX
ANSI/SPARC. ApxwuTekTypa MHOI'ONOJb30BATEIBCKMX CHCTEM 0a3 JIaHHBIX.
Komnonentet CYBJl. O630p coBpemennbix CYBJI. OcobGeHHOCTH OpraHu3alyiu
JAaHHBIX B HWH(POPMAIIMOHHBIX cucTeMax. OTau4usi MeEXKIy COBPEMEHHBIMU
pensiiuonHbiMu CYB/I.

Tema 2. Moaesun 1aHHbIX. PeqsinnoHHast MoJeJIb TaHHbBIX.

[Tonsitne monenu nanHbIX. COCTABIAIONIAE MOJICIIN TAHHBIX: TUIIBI CTPYKTYP
JAHHBIX, OMEpallid HaJ JaHHBIMH, HAO0Op TMPaBUI IIEJOCTHOCTH JIaHHBIX.
Knaccuduxanus moneneil: cereBasi, uMepapxuueckas, peisidoHHas, OOBEKTHO-
OpUEHTHUPOBaHHAsl, OOBEKTHO-PETSAIMOHHAS Mojenu JaHHbIX. (COOTBETCTBHE
MoOJIeNiel JIaHHBIX Ha3HAYeHWI0 HWH(GOPMAIIMOHHBIX CHUCTEM, B KOTOPBIX OHHU
UCIIOB3YIOTCS. VIcTOpHs, KOMIIOHEHTHI (ACMEKThI) PEISIIMOHHON MOJIENN JaHHBIX.
OCHOBHbIE TIOHATHUSI PEISILMOHHOW MOJENIHM JAHHBIX: OTHOIIEHHUE, CXeMa
OTHOIIICHMS, cXeMa 0a3bl JaHHBIX, KOPTEX, aTpuOyT, THUI JIaHHBIX, JOMEH,
MEPBUYHBIN KJTIOY, BHEITHUM KJIFOY, TUIIBI CBSI3€H, 1IEJIOCTHOCTH JaHHBIX. CBOMCTBA
OTHOILLICHHI. AHOMaIuU PEJSIMUOHHBIX cxeM. HopMmanuzanus OTHOIIEHUH.
[IpuBenenue k mnepBodl HopMmainbHOUW Qopme.  [loHsTHE (QYHKIIMOHATBHON
3aBucuMOCTH. llpuBenenne Ko BTOpod HopMmanbHOUW (opme. I[lonsiTHE
TPAaH3UTUBHOW  (YHKIIMOHAIBHON 3aBUCHUMOCTH. [IpuBeneHue K TpeThen
HopMmanibHOM (opme. [IpuBenenue k HopmanbHOUM Qopme boiica-Konna. pyrue
3aBUCUMOCTH 1 HOpMasibHbIe (popmbl: 4HD — mHOTO3HAUHBIE 3aBUCcUMOCTH, SHD —
MaKCHMAaJIbHO BO3MOKHOE€ pa3jiokeHue 0e3 moTeph uH(popmaruu. ['paduueckas

cXeMa MOACIN JaHHBIX. PGJ’I}II_[I/IOHHEUI anre6pa. PGHHHI/IOHHOG HCYUCIICHHUC.
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Tema 3. OcnHoBbl SQL. BBenenue B si3bIku ompeneseHusi 1anabix (DDL) n
MaHuMyJupoBaHus nanubivu (DML).

Beegaenue B s13p1k SQL. Ocobennoctu SQL. Jlekcuueckas crpykrypa SQL:
KJTFOUEBBIC CJIOBAa, HMJICHTU(PHUKATOPHI, KOHCTAHTBI, OMEPATOPHI, CICIHATLHBIC
CUMBOJIBI, IPONyCKH, kKoMmMeHTapuH. [Ipuopurer onepatopoB. UnCIOBbIE TUIIBI:
1EJI0YUCIICHHbIC, Yncia GUKCUPOBAHHOW TOYHOCTH, YHUCIIA C TIABAIOIIEH TOUKOM.
CumBosbHBIE THITEL: Character, varchar, text. Tumer «1ara u BpeMst». Jlornueckuit
tun. Maccussl. Tunel JSON. Co3nanue, uamMeHeHue, yaajaeHue TabJuil, onepaTop
TRUNCATE. 3nauenuss mo ymomdanuio. OrpaHuueHUs: YHHKATbHOCTH
UNIQUE, orpannyenne CHECK, mnepBuyHBIH KII0Y, BHEIIHUN KITIOY.
[Ipencrasnenus. Cxembl 6a3bl JaHHBIX. COBMECTHOE UCIIOJIb30BAaHUE ONIEPATOPOB
CREATE, ALTER, DROP myis co3nanus 1 "3BMEHEHUS CTPYKTYPHI 0a3bl JaHHBIX.

Ha3nauenue s3pika MaHUNYJWPOBAHUS JaHHBIMU. BcTaBka JaHHBIX:
oouuit Bunm omnepatopa INSERT, Bo3Bpar 3nauenuii moneil. BceraBka mpu
orpannueHnn yHUKaIbHOCTH. [Ipenmoxxerne ON CONFLICT. Komanma COPY.
Oo6HoBiieHne JnaHHbIX: o0mmii Buja omnepatopa UPDATE, oOHoBieHHE C
MOABLIOOPKOM, OOHOBJIEHHWE C JIOMOJHUTEIBHBIMU TaOJauIAMH. Y IaJIeHUE
JTaHHBIX: 001mmii Buja onepatopa DELETE, ynanenue ¢ moaBeiOOpKoH, yaaeHue
C JOmoJHUTENbHbIMU Tabnmuiamu. Wcenonws3zoBanue omneparopoB INSERT,
UPDATE, DELETE nna nanonnenusi 6a3pl gaHHBIX. Pa3zBepThiBaHue 0asbl
JTAHHBIX.

Tema 4. ®opmupoBaHue Ha0opoB 1aHHbIX: onepaTop SELECT.

Crpykrypa 3anpoca SELECT. Jlorumdeckas mocienoBaTeIsHOCTh OTICPAIIi,
BeimoHsseMbIx  SELECT. Cnoucoxk Beibopku. Ilpocras ¢dopma SELECT.
Ucnonb3oBanue DISTINCT. ®paza FROM. ®paza WHERE. SQL-Bbipaxkenus.
[Tonapie nmeHa B cinckax BeiOOpkH. [IpuBenenue tuna. 3uadenuss NULL. Boi3oBbl
bynakuuii B SQL-Beipakenusix. Maremarnyeckue QyHkiuu. CTpoKoBbIe (YYHKIIUH.
Oyuknuu gatel. Oynkiun konseprauuu. Oynkuuu NULL. Onepatop CASE.
VYcnouble Boipaxenus. Onepatop IN. Onepatopsl cpaBHeHus. ConocTaBiaeHUE C

obOpasiom. KoHCTpyKIIMM CpaBHEHUSI CTPOK M MAaCCHBOB.
7



Coenunenuss tabmum. Ilepexkpectnoe coemunenune, CROSS JOIN.
Buytpennue coenunenus: INNER JOIN, NATURAL JOIN. Buemnue
coequnennsa. LEFT JOIN, RIGHT JOIN, FULL JOIN. Ocob6eHHOCTH COETUHEHUS.
Orpannuenus. [lceBmOHUMBI 1JiT WMEH CTOJIONIOB W TaOJHMYHBIX BBIPAKCHUH.
CamocoearHeHUS!.

['pynmupoBka u arperupoBanue. ®@paza GROUP BY. Arperupyromue
¢ynkmun. ®paza HAVING. Vnopspodenne u OrpaHHYeHHE KOJIHUYECTBA
pesynbratoB: ORDER BY, OFFSET, LIMIT.

Hcnonp30BaHne KOMOMHHPYIOIIHUX 3ampocoB (OmepaTtopoB pabOTHI Ha
muoxxkectBamu) UNION, EXCEPT, INTERSECT. Hcronb3oBaHue onepamuii
GROUPING SETS, ROLLUP u CUBE.

OcnoBbl noazarnpocoB. [Ipocteie moazanpockl. CkalsipHbIE MO3AMPOCHI.
Tabnuunbie noazanpockl. CioxkHble MoaA3anpockl. OKOHHBIE PYHKITUH.

Tema 5. Tpanzakuuu.

Konmemnus TpaH3akiyii: Ha4aTh BEITIOIHEeHUE rpymibl oneparwii (BEGIN),
3aukcupoBath (END/COMMIT), ormenuts (ROLLBACK), moctaBuTh TOYKY
coxpanenuss (SAVEPOINT). Tpanzakuuu u cBoiictea ACID. Cepuanuzanus
TpaH3akuuii. YpoBuu m3onsaiuu tpan3akiuii:. READ UNCOMMITTED, READ
COMMITTED, REPEATABLE READ, SERIALIZABLE. Mexanu3mbl
OJIOKMPOBKHU: Ha YPOBHE TAaOJUII, CTPOK, PEKOMEH 1aTeJIbHasi OJIOKHUPOBKA.

Tema 6. IlpoekTpoBaHue 6a3 JaHHBIX.

CemaHTHUYECKOE€ OMNMUCAHHWE TpeAMETHOM oOnacTtd, Ou3Hec-mpaBuia.
KoHnentyanpHOE MpoeKTUpOBaHUE. MoJenb «CYITHOCTh-CBSA3by. OmnpeneneHue
cymHocTedt. Ompenenenne atpuOyroB. Kiaccubukaruss atpuOyToB: MPOCTOH,
COCTaBHOM,  OJHO3HAYHBIM, MHOTO3HAYHBIM,  IPOU3BOAHBIA,  KIIFOYEBOM,
HEKJIIOUEBOM, 00s3aTeNbHBIN, HeoOs3aTenbpHBIM.  OmpenencHue  JIOMCHOB.
OnpeneneHue KIIOYEH: CYyNEpKIOY, MOTEHUUAIbHBIA KIHOY, MEPBUYHBIN KIIOY,
aNbTEPHATUBHBINA KJIFOY, BHEITHUH Kirod. OmpesercHue cBs3ei: 00s13aTeIbHOCTb,
KPaTHOCTh (KapAWHAIBHOCTB), XapaKTepUCTUKU CBsi3el. MojennpoBaHue cBs3ei

Mexay oobektamu: ER-nuarpammel. Hotanuu nist npencrasienus ER-nuarpamm.
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Pacmupenust Moienu «CyITHOCTh-CBSI3b»: YTOUHEHHE/00001IeHNe, arperupoBaHue,
komno3uis. OrnpenenaeHue CyNepKIacCcoB U MOAKIACCOB. J{OMOTHHUTENbHBIC
nercTBUs co cBsa3siMu. OmpesiesnieHre accollMaTUBHBIX CBsizeil. Paspelienue cBsizeit
turia N:M. OmnpenencHue HemepeMeNIaeMbIX, HEPAPXUUECKHUX, PEKYPCUBHBIX H
JyTOBBIX CBsi3el. MoenupoBaHue JaHHBIX Ha MPOTSHKEHUU BPEMEHHU.

Jlornueckoe npoektupoBanue. Y nanenue csizeit N:M. VY nanenue cBszeit ¢
aTpuOyTamMu, CJIOXHBIX, PEKYPCUBHBIX, W30BITOYHBIX CBsI3ed. YajcHUE
MHOTO3HAuHbIX aTpuOyToB. Ilepexon K JOrMYecKoM MoOJeNU: MpaBUiia
dbopMHUpOBaHUS OTHOIICHHUH, MPUMEHEHNE TEXHOJIOTUHA HOPMaTH3aIHH.

[lepexon k ¢usnueckoit moaenu. IIpeoOpazoBaHue JIOTUYECKOW MOJETU B
pensiimonnyto. CormamieHre UMEeH 0a3bl JaHHBIX: U3YYCHHUE U IPUMEHEHUE TTPaBUII
UMEHOBaHHUS 00BEKTOB, HCTIOIB3YEMBIX B (PU3UUECKUX MOJICIISX.

Tema 7. [IporpaMMupoBaHue HA CTOPOHE cepBepa 6a3bl JAHHBIX, TPUJI0KEHHS.

OYHKIIMU U TPOUEAYPHI: ONpEeTeHUe, MapaMeTphbl ONMpPEIeNCHuUs, BbI30B.
Kareropun ¢ynkmmit: IMMUTABLE, STABLE, VOLATILE. Onpeneneuaue
dbyHKUMiA Ha s3bIKe 3arpocoB. [leperpyska dyukuuii. @ynkuun SQL ¢ BBIXOAHBIMU
napamerpamu. Oynkimn SQL ¢ mepeMeHHBIM yricioM aprymeHToB. Oynkmmn SQL
CO 3HAUYCHUSIMH apryMeHTOB Mo yMmomuanuro. Dynkumu SQL, mopokmaroiue
tabnuipl. yHKIMKM, Bo3BpalarIme MHOkecTBa. [lomumopdusie Gynkmmn SQL.
®Oynkumnu SQL ¢ npaBunamu coptupoBku. Tpurrepsl. O630p MexaHH3Ma pabOTHI
TpurrepoB. Tpurrepusie GyHKIUU. BUIUMOCTh M3MEHEHH B JaHHBIX. S3bIK
PL/pgSQL: oObsABICHUS, YNPaBJSIONIHNE CTPYKTYpbI, KypCOpbI, COOOIICHUS 00
omuOKax, omiaaka. SI3eik PL/Python. ®yukiuu va PL/Python. 3navenus naHHBIX:
comoctaienne TumoB gaHHbX; Null, None; mMaccuBbl, CIMCKH; COCTaBHBIC THIIbI;
GbyHKIIMKM, BO3Bpamaronme MHokecTBa. COBMECTHOE WCIOIh30BAHUE JIaHHBIX.
AHoHuMHBIE 6510KU Koaa. Tpurrepusie ¢pynkimu. Obpaienue k 6aze TaHHBIX.

Pabota ¢ PostgreSQL B Python. APl moxynst Python. [Toakmouenue k 6ase
naHHbeIX. Kypcop u omepamwu ¢ JaHHBIMHU: BCTaBKa, BBIOOpPKA, OOHOBJICHHE,

ynanenue. I3MeHenue cTpykTypbl 0a3bl JaHHBIX.



Tema 8. OnTuMHu3anus BbINOJHEHHS 3aIIPOCOB.

Hcnonb3oBanne MHAEKCOB. WHIEKCHBIE CTPYKTYphl: B-nepeBbs, OUTOBBIE
KapThl, Apyrue Buabl nHaekcoB. Co3nanue unjaekca, CREATE INDEX. Y nanenue
naaekca, DROP INDEX. Yuukanbabsie nHaekcsl. CocTaBHbIE HHIEKCHI. MHIEKCHI
no BbIpakeHUAM. YacTuuHble HHIEKCHL. WMHAEKCH W TOPSIOK COETUHEHUH.
ANTOPUTMBI JIOCTYINAa K JaHHBIM: TOJHOE (IIOCJE0BaTEIbHOE) CKaHUPOBAHUE,
JOCTYIl K TaOnWiaM Ha OCHOBE HWHJCKCOB, CKaHMPOBAaHWE TOJBKO WHIICKCA,
CKaHMpPOBaHUE Ha OCHOBE OWMTOBOM KapThl. Crioco0 coeauHeHusi HabOPOB CTPOK:
BJIOKCHHBIN ITUKJI, XEIIMpOBaHue, causaue. [1oaxoasl K ONTHMHU3AIUN 3aIpOCOB.
[Inan BemonHenus 3ampoca u komanga EXPLAIN. ITapamerp ANALYZE.
Craructrka, MCIOJIb3yeMasl TUTAaHUPOBIIMKOM. YTIPaBlICEHHWE IUIAHUPOBIIMKOM C
ITOMOUIBIO SIBHBIX npemnoxenun JOIN.

Tema 9. Hepensimuonnbie u pacnpenenennbie CYB/L.

CYBJl NoSQL, ocHOBHbIE XapaKTepUCTHUKHU. THUIBI CUCTEM: XpaHUIIUIIA
«kmou-3HaueHne»  (Oracle  NoSQL  Database, Redis), mokymenTo-
opueHTUpoBaHHbIe 0a3bl naHHbIX (CouchDB, MongoDB), rpadoBsie 6a3bl JaHHBIX
(OrientDB, Neo4j, InfiniteGraph), kononounbsie 6a3bl gaHHBIX (Apache HBase,
Apache Cassandra), 0as3el manneix B namstu (RDM, Amazon DynamoDB
Accelerator), 6a3sl maHHBIX MOMCKOBBIX cucteM (Amazon ES). PacmnpenencHHbIe
CYB/l: Ha3HaueHue, CTPYKTypa, OCOOCHHOCTH peav3alud B WH()OPMAIIMOHHBIX

CHUCTCMaAX. HaHpaBHeHHﬂ pa3BUTHUA CUCTCM XPAaHCHUA JAaHHBIX U 3HAHUU.

5.2. Y4eOHO-TEMATHYECKUH IIJIAH

Ne | HammeHoBaHue TpyroeMkocTh B yacax DopMBbI TEKYLLET0
TeM (pa3zesioB KOHTPOJIS
n/n (P ) Bcero Konrakthas padora - |(Camocros P
AUCHHUILIMHBI x ycneBaeMoCTH
AynurTopHasi padora TeJlbHas
O6was, [Jlexkunn| Cemunapsy, | Pa00Ta
B T.4.. IIPAKTUYECK
ve 3aHATUSA
1 |ba3bl JaHHEIX U 13 5 3 2 8 Onpoc

YIIPABJICHHE HMH.
DBOJTIOIUS CHCTEM
0a3 JaHHBIX.
ApXUTEKTYpa
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crcreM 0a3

TaHHBIX

2 |Moxenu qaHHBIX. 29 14 4 10 15 Ompoc, codece10BaHUE
PensimonHas 18 () JIOMAITHUM
MOJICIIb JIAHHBIX 3aIaHUSM

3 |OcuHoBbl SQL. 28 13 3 10 15 Ompoc, cobecegoBaHue
BgeneHue B o JIOMaIlIHUM
SI3BIKH OITpeIe- 3aJIaHUSM,

TICHUS TaHHBIX CaMOCTOSITCIIbHAS
(DDL) u manu- pabota
[TyJIMPOBAHMS

TaHHBIMHU

(DML)

4  |®opmupoBaHHE 60 30 4 26 30 Ompoc, cobeceoBaHue
Ha0OpPOB JJaHHBIX 110 JOMAaITHUM
orepaTop 3aJIaHUsM,

SELECT CaMOCTOSITCIIbHBIC
paboThl, KOHTPOJIbHAS
aborta

5 [TpaH3akiuu 14 6 2 4 8 Ompoc, cobeceoBaHue

110 JOMAITHUM
3aJTaHUSAM

6 [[IpoekTupoBaHue 41 18 4 14 23 Ormpoc, codecenoBanne
0a3 TaHHBIX 110 JOMAITHUM

3aJIaHMSIM,
CaMOCTOSITeIIbHAS
abora

7  [Oporpammuposan | 49 26 4 22 23 |Ompoc, cobecenoBanHne
1e Ha CTOPOHE 10 JIOMAIITHIM
cepBepa 0asbl 3aJIaHHSIM,

TAHHBIX,
MPUITOKCHUS

8 |Onrumusanus 27 12 4 8 15 Omnpoc, cobecenoBanue
BEBITIOJTHCHHS 110 JIOMAIITHIM
3aIpocoB 3aJaHUSIM

9 [Hepemsuuonusie u| 2/ 12 4 8 15 Ompoc, cobecegoBanme
pacrpeiesieHHbIe 1o JIOMAITHUM
CYB]] 3aJaHUSIM

B nenoM mo gucrummne | 288 136 32 104 152 |Cormacmo yueGHOMY
[UIaHYy: KOHTPOJIbHBIC
a0OThI
0
Mroro s % a7 | 24 76 53

* 00beM KOHTAKTHOH paboThl B OYHO-320YHOM/320uHON (hopMax oOyueHHs] U WHAMBHUIYATbHBIX

y‘{e6HLIX ITaHax onpeaAcIsaCTCsa COOTBCTCTBYIOIIIUMU y‘-ICGHBIMI/I IIJIaHaMH. TCMBI, peaIn3yCMbIC B

BHUJI€ KOHTAKTHOM pa60TLI, OIPCACIOTCA NPCIIOAABATCIIEM CAMOCTOATCIIBHO, UCXOAS U3 YPOBHSA

HX CIIOXKHOCTH.
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5.3. Conep:kaHue CEMMHAPOB, MPAKTHYECKHUX 3aAHATH I

HauMeHoBaHue TeM Ilepedyenb BONPOCOB AJI51 00CY:KAEHHUS HA DopMbl
(pa3nesioB) CEeMHHAPCKHX, IPAKTHYECKHX 3aHATHSIX, npoBeaeHust
JTUCIHUIIINHBI peKoMeHyeMble MCTOYHUKHU U3 pa3aenoB 8,9 3aHATHH
(yxka3biBaeTcsi pa3jies u NOPAAKOBbIii HOMep
HCTOYHMKA)
basbl JaHHBIX B Beenenve B 0a3bl JaHHBIX, OCHOBHBIE TMOHATUS HHTepakTUBHAS
yOpaBJICHUC UMU. onpeaeneHus. HaszHaueHne M KOMIIOHEHTBI CUCTEMBbI dopma,
DBOMIONHMS CUCTEM 023 |53 JAaHHBIX. DBOJIIOLMSA CUCTEM 0a3 JaHHBIX, dTanplfKO/VICKTUBHOC
JIAHHBIX. APXHTEKTYP |oaspyrig CYB]L. BeeieHHe B apXUTEKTYPY CHCTeM 6a3 06CY>KH%HHC
cHcTeM 0a3 JaHHbIX nanHbix. TpeboBanus k CVYBJl. ®yHkium CYBIL.p CHICHIN
TpexypoBHEBasi apXUTEKTypa cucTeM 0a3 JaHHBIX
ANSI/SPARC. ApxuTekTypa MHOTOITOIb30BaTEIbCKIX
cucteM 0a3 gaHHbIX. Komnonentel CYB/I.
\Pexomenodyemvie ucmounuxu: 8.[1-3]; 9.[1-9].
Moenu JaHHBIX. [Tonsatue moxenu manabx. Kiaccudukamms moxaenei:IaTepakTuBHAS
PensiimoHHast MOJIETL [C€TEBasi, HWEpapXHUSCKas, pPeIIUOHHAs, OOBEKTHO-(hOpMa, TPAKTHKYM
MaHHBIX OPUCHTHPOBAaHHAsA, OOBEKTHO-PEIIAIIMOHHAS MOJICIHUIIO PEHICHUI0 3a]a4

naHHbIX. OCHOBHBIE TOHSATHS PEISIUOHHON MOEIH
TaHHBIX: OTHOIICHHE, CXeMa OTHOIICHHUS, cXxeMa 0a3bl
TAaHHBIX, KOPTEX, aTpuOyT, THUIl [JaHHBIX, JOMEH,
MEPBUYHBIN KJIIOY, BHEIIHWM KIIOY, THIBI CBS3EH,
L[€JI0OCTHOCTh  JaHHbIX.  CBoOICTBa  OTHOILEHUH.
AHOMaJIMM  PENSIUMOHHBIX  cxeM. Hopmanuzanus
oTHomeHui. IlpuBeneHue K TMepBOMl HOpPMaIbHOU
dbopme. TlonsTne GyHKIMOHATBLHON 3aBHCHUMOCTH.
[IpuBeneHue ko BTopoil HopMmanbHO# dhopme. [TonsTHE
TPaH3UTHUBHOU (GyHKIIMOHAIBHON 3aBUCUMOCTH.
[IpuBeneHne K TpeTbeld  HOPMaIbHOH  (opMme.
['paduueckass cxema Mojenu AaHHBIX. PensumoHHas
anrebpa. PensunonHoe ucuuciaeHue.

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

M0 TEeMAaTUKE 3aHATHUS
151 KOJUIEKTUBHOE
00CyXICHIE
pelIeHUI

OcHoBbl SQL.
Bpenenune B S3bIKH
OIpeICIICHUS TaHHBIX
(DDL) u
MaHUITYJIMPOBaHUS
nanaeiMu (DML)

Jlexcuueckast cTpykTypa SQL: KiroueBble ClOBa,
UICHTH(PUKATOPBI, KOHCTAaHTHI, OTIePATOPBHI,
CIeIMaJbHbIE CHMBOJIBI, IPOITYCKH, KOMMEHTApPHH.
[Ipuopurer OIepaTopoB. Yucnosbie THIIBL:
[IeJIOYHCIICHHbIE, 4YKClIa (UKCUPOBAHHOW TOYHOCTH,
qycjaa C IUIaBaromed ToukoW. CHMBOIBHBIE THIIBI:
character, varchar, text. Tumbl «gaTa ©u BpeMs».
Jlornuecknit Thn. Co3naHue, W3MEHEHUE, YAAJICHHE
Tabnui. 3HaueHus Mo ymoiayaHuto. Cxembl 0a3bl
nanHbIX. Orpanwdenus:: yHukanbHOCTH  UNIQUE,
orpannyeHne CHECK, mepBuYHBIA KJIHOY, BHEIIHUH
kmod.  COBMECTHOE  WCIOJB30BaHUE  OIEPAaTOPOB
CREATE, ALTER, DROP s co3manns U n3aMeHEHUs
CTPYKTYpBI 0a3bl IAHHBIX.

Ha3naueHne s3bIKa MaHUIYJIUPOBAHUS JaHHBIMH.
BceraBka manHBIX: oOmmii Buja omeparopa INSERT,
BO3BpaT 3HAYCHMH ToJiel. BcTaBka mpu orpaHHYeHUH

HHTepakTuBHAsA
dopMa, MPaKTUKYM
[0 PEUICHUIO 3a]a4
M0 TEeMAaTUKE 3aHATHUS
151 KOJUUIEKTUBHOE
00CyXIeHIE
[pELLICHUH,
BBINIOJTHEHHE
CaMOCTOATEIILHON
paboThI

yaukampHOcTH.  Ilpemmoskeane ON  CONFLICT.
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Komanga COPY. OOHOBIIEHHE IaHHBIX: OOIIUI BHJ
onieparopa UPDATE, oOHOBIeHHE C TOJIBBIOOPKO,
OOHOBJICHHE C  JONOJHHMTCIbHBIMU  TaOJHIIAMHU.
Vnanenue naHHbIX: oOmui Bua onepatopa DELETE,

yIajacHue C MIOJIBEIOOPKOIA, yIalieHue c

NOMOIHUTEIbHBIMUA  TaOiumamu.  Vcnoibs3oBaHue

onepatopoB INSERT, UPDATE, DELETE ans

HaroJIHeHUs1 0a3bl JaHHBIX. Pa3BepThiBaHue 0a3bl

TAHHBIX.

\Pexomenoyemvie ucmounuxu: 8.[1-5]; 9.[10-15,

17-25].
dopmupoBaHue CtpykTypa 3ampoca SELECT. JlornueckasiiuTepakTuBHAast
HAOOPOB JTaHHBIX: [MOCJIC/IOBATECILHOCT  OINEpalii,  BBINOJHAEMBIX|(DOpMaA, TPAKTHKYM

onepatop SELECT

SELECT. Crncox Beibopku. [Tpoctas popma SELECT.
HcnonszoBanne DISTINCT. ®dpaza FROM. ®dpasal

WHERE. SQL-Beipaxkenus. [loiHbIC MMEHA B CITUCKAX
BoIOOpKU. [IpuBenenne Tuma. 3nauenuss NULL.
Br130BbI byHKIMMA B SQL-BBIpaKeHUSX.

Matematuueckue (yHkuud. CTpokoBble (YHKIUH.
OyHkuu aarbl. OyHKOMM KOHBepTauuv. DyHKIMU
NULL. Omnepatop CASE. VYcioBHblE BBIpaXEHHUS.
Omneparop IN. Onepatopsl cpaBHeHus. ComocTaBieHNe
c obpasuom. KoHCTpyKIMU cpaBHEHUS CTPOK WU
MAacCCHBOB.

Coenunenus Ttabmun. IlepekpecTtHoe coenuHeHUE,
CROSS JOIN. Bayrpennue coemuaenus: INNER
JOIN, NATURAL JOIN. Buemnue coenuaenus: LEFT
JOIN, RIGHT JOIN, FULL JOIN. Ocob6ennocTy
coequHeHus. OrpanuueHusi. [IceBIOHUMBI IJIsI UMEH
CTOJIOIOB " TaOJIMIHBIX BBIPKCHUH.
CamocoenuHenus. ['pynmupoBka U arperupoBaHue.
®paza GROUP BY. Arperupyronmme pynxmun. @paza
HAVING. Ynopsioduenue u orpaHiYeHHe KOJTHUECTBA
pesynpratoB: ORDER BY, OFFSET, LIMIT.
Mcrnonb30BaHme KOMOWHHPYFOIIIHX 3arpocoB
(omepaTtopoB pabGotel Han MHOXKecTBamu) UNION,
EXCEPT, INTERSECT. Hcnonp3oBaHue ornepamnuid
GROUPING SETS, ROLLUP u CUBE.

OcHoBbl  mo/3amnpocoB.  [IpocThie  TOI3aNpPOCHL.
CkanspHble moa3anpochkl. TaOnauuHbIE MOA3aMPOCH.
CrnosxHble noazanpockl. OKOHHbIE QYHKIUH.
\Pexomenoyemvie  ucmounuxu:  8.[1-5];

17-25].

9.[10-15,

[0 PCEUICHUIO 33]a4
[10 TEMATUKE 3aHITHS
" KOJIJIEKTHBHOE
o0cCyKIeHHe
penIeHui,
BBIITOJIHEHHE
CaMOCTOSTEIbHBIX
padot

Tpan3zakuuu

KoHnenus TpaH3akiuii: Ha4aTh BHIMOJIHEHUE TPYIIITHI
oneparmii (BEGIN), 3apukcuposats (END/COMMIT),
OTMEHUTH (ROLLBACK), MOCTaBUTH TOUKY]
coxpanerust (SAVEPOINT). Tpan3akiuu u cBoiCTBa
ACID. Cepuanu3zaius TpaH3aKIHi. YPOBHU H30JSIIUN

HHTepakTuBHAsA
dopMa, MPaKTUKYM
[0 PpEUICHUIO 3a]a4
[0 TeMaTHKe 3aHATHS
1% KOJJIEKTUBHOE
00CyXIeHUE
[peLLIeHU I

tpanzakmuii: READ UNCOMMITTED, READ
COMMITTED, REPEATABLE READ,
SERIALIZABLE. Mexanu3mbl OJIOKUPOBKH: HA
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YpOBHE TaOJIHIL,
0JIOKHPOBKA.
\Pexomenodyemvie ucmounuxu: 8.[1-4]; 9.[1-9,21-22].

CTpOK, peKOMeH1aTebHast

[TpoexTrpoBanue 6a3
TAHHBIX

busnec-npaBuna. KoHllenTyaiabHOE ITPOEKTHPOBAHUE.
Moienb «CYIHOCTb-CB3bY. OnpenesieHue CyIHOCTEH.
Onpenenenue atpudyroB. Knaccudukanus arpuOyToB:
[MPOCTOM, COCTABHOM, OJHO3HAYHBIM, MHOTO3HAYHbIMH,
MPOU3BOAHBIN, KJTFOUEBOI, HEKJIIOUEBOH,
00s13aTENIbHBIH, HeoOs13aTeIbHBIA. Onpenenenue
nmomeHoB.  OmpezneneHue — KIOYCH:  CyNEpKIIIOY,
MOTCHUNAIbHBINA KJIFOY, MEPBUYHBIN KJIIOY,
QJIbTEPHATUBHBIN K04, BHEITHUN K04, OnipeaeneHue
CBsI3€H: 0053aTEIHOCTD, KPaTHOCTH (KapAUHAIBHOCTB),
XapaKTEPUCTUKU CBs3ed. MonenupoBaHue CBs3el
MexXay oObekramu: ER-muarpammer. Hotammm mis
npeactaBienus ER-puarpamm. Pacmmpenuss mopenu
(CYITHOCTh-CBSI3b): yTOYHEHHEe/00001IeHuE,
arperupoBaHue, KOMITO3HUIIHSI. Onpenenenue
CYyHEepKJIaccoB W  MOJKJIAccOB. JlomoJHUTEIbHbBIC
nercTBUsA co cBs3siMH. OmpesieiecHne acCoMaTHBHBIX
cBsa3eil. Paspemenue cBsazeid tuna N:M. Onpenenenue
HeTIepeMeIIaeMbIX, HepPapXUICCKUX, PEKYpPCHBHBIX U
JIyTOBBIX  CBsize. MojenupoBaHue JaHHBIX Ha
MMPOTSHKCHUU BPEMCHHU.

Jlornueckoe npoektupoBanue. Y nanenue csazeit N:M.
Ynanenue cBs3ed ¢ aTpuOyTaMu, — CJIOXKHBIX,
PEKYPCUBHBIX, HW30BITOYHBIX  CBs3€H. Y jaieHwue
MHOTO3Ha4yHbIX aTpuOyToB. Ilepexon k noruueckoi
MOJeNH:  TNpaBwia  (OPMHPOBAHMS  OTHOIICHHH,
MMPUMEHEHHUE TEXHOJIOTMH HOPMaJTH3alliHU.

[lepexon k ¢usnyeckoit moxaenu. lIpeoOpazoBanue
JTOTUYECKOW MOJIe B pemsiiinoHHyro. Cornamienue
MMEH 0a3bl JJaHHBIX: U3YYCHHE M MPUMEHCHHUE TIPABHII
MMEHOBAaHHS 00BEKTOB, UCIIOJIB3YEMBIX B (PU3HUECKUX
MOJICIIAX.

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

MHTepakTuBHAsA
dbopma, TMPaAKTUKYM
[0 PCEUICHUIO 33]a4
[0 TEMAaTHUKE 3aHITUS
17§ KOJUJIEKTUBHOE
00CyXIcHUE
peleHui,
BBIMIOJTHEHHE
CaMOCTOATEIHON
paboThI

[TporpaMMupoBaHue
Ha CTOPOHE cepBepa
0a3bl JaHHBIX,
PUTOKECHUS.

OYHKIMK ¥ TPOLEAYPHI: OMpEleTIeHHue, MapamMeTpsl
ONpeeIeHus, BBI30B. Kareropun GyHKIMI:
IMMUTABLE, STABLE, VOLATILE. Omnpenenenue
dbyHKIMI Ha s3b1Ke 3ampocoB. Ileperpyska ¢GyHKIMIA.
Oynkuun SQL ¢ BEIXOAHBIMU TapaMeTpaMu. OyHKITUH
SQL c mepeMeHHBIM YHCIOM apryMeHTOB. DyHKIHH
SQL co 3HaueHUsMU apryMEHTOB IO YMOIYaHHIO.
Oynknum SQL, mopoxmaromue Tabmumbl. OyHKINH,
BO3Bpararmue MHoxkecTBa. [lomumopdubie GyHKIUM
SQL. ®ynkmmm SQL ¢ mpaBwiamMu  COPTHPOBKH.
Tpurrepel. O030p MexaHu3Ma pabOTBHl TPUTTEPOB.
Tpurrepusie ¢yHkuuu. Buaumocts u3MeHeHHI B
nanHbIX. 1361k PL/PgSQL: 00bsBICHMS, YIIPABISIONIUE,
CTPYKTYPBI, KYypCOpBI, COOOmeHuss 00 oOommoKax,
omnaaka. S3eik PL/Python. ®ynkumu wa PL/Python.
3HaueHUs] JAHHBIX: COMOCTABJICHHE THUIOB JaHHBIX;

HHTepakTuBHAsA
dopMa, MPaKTUKYM
[0 PEUICHUIO 3a]a4
10 TEMaTUKE 3aHITUS
1% KOJJIEKTUBHOE
00CyXIeHUE
[peLLIeHU I
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Null, None; maccuBBI, CIHCKH;, COCTaBHBIE THIIEI;
(GyHKIMK, BO3Bpamaronme MHoxecTBa. COBMECTHOE
MCIIOb30BAaHUE JAaHHBIX. AHOHUMHBIE OJOKH KOJa.
Tpurrepnasie Gyakuuu. OOparieHue K 6a3e JaHHBIX.
PaGora ¢ PostgreSQL B Python. API moxyns Python.
[Monkmrouenue k 6a3e maHHbIX. Kypcop u oneparnuu ¢
TaHHBIMU: BCTaBKa, BBIOOpKA, OOHOBIICHHE, YAallCHUE.
l3MeHeHre CTPYKTYpbI 0a3bl JaHHBIX.
\Pexomendyemvie  ucmounuxu:  8.[1-5];
18,21].

9.[10-15,

OnTuMHu3anusl
BBITIOJIHCHHS 3aIIPOCOB

crionp3oBanue MHACKCOB. MIHIEKCHBIE CTPYKTYpHI: B-
nepeBbsi, OWUTOBBIC KapThl, APYrU€ BUIBI HWHJIEKCOB.
Cosmanue wuHzaexca, CREATE INDEX. VYnanenue
nagekca, DROP [INDEX. VYuHuxambHble HHIEKCHL
CocraBHBIC HMHACKCHI. MHIEKCHI 10 BBIPAXKEHUSM.
Uactuunble  WHAEGKCH.  WHAEKCBI W MOPAIOK
COCTUHEHUI. ANTOPUTMBI AOCTYIA K JaHHBIM: TIOJTHOE
(mocnenoBaTeNIbHOE)  CKaHUPOBAHME,  JIOCTYH K
Ta0IMIIaM Ha OCHOBE MHJICKCOB, CKAHUPOBAHKE TOJIBKO
WHJICKCA, CKAaHMPOBAaHUE HA OCHOBE OMTOBON KapThI.
Cnoco6 coenuHeHHsT HAOOPOB CTPOK: BJIOKCHHBIN
UKJI,  XemwupoBaHue, causHue. lloaxompr K
ONTUMU3AIMHK 3aMpocoB. [11aH BEIOIHEHHS 3ampoca 1
komanga ~ EXPLAIN.  Ilapamerp  ANALYZE.
CTaTHCTHKA, UCIIONIb3yeMast TIJIAHUPOBIIIUKOM.
YipaBieHue TIAHUPOBIIMKOM C TIOMOIIBIO SIBHBIX
npennoxenuid JOIN.

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

NHTepakTUBHAA
dopma, TpPaKTUKYM
[0 PpEUICHUIO 3a]a4
M0 TEMaTUKE 3aHATHUSA
17§ KOJJIEKTUBHOE
00CyXIeHIE
pelIeHUI

Hepensiuonueie u
pacipeieeHHbIe
CYB]

CYBJl NoSQL, ocHOBHbIE XapaKT€PUCTUKH. THIIBI
CUCTeM: XpaHWIHIIA «KIrod-3HaueHue» (Oracle NoSQL
Database, Redis), J0KyMeHTO-OpHEHTHPOBAHHbIE 0a3bl
nanHbix  (CouchDB, MongoDB), rpadoBbsie 0a3bl
TAaHHBIX (OrientDB, Neo4;, InfiniteGraph),
KosoHO4Hble 0a3bl naHHBIX (Apache HBase, Apache
Cassandra), 6a3sl nanHsix B namsatu (RDM, Amazon
DynamoDB Accelerator), 6a3bl JaHHBIX MOHCKOBBIX!
cucteMm (Amazon ES).

\Pexomenoyemvie ucmounuxu.: 8.[1-3, 5-6]; 9.[16,21-
23].

MHTepakTuBHAs
dopma, TPAKTUKYM
M0 pelIeHUI0 33134
[0 TEMaTHKE 3aHATUS
17§ KOJIJICKTHBHOE
o0CyXIeHHe
[pEeLIeHMI

6. IlepeuyeHb Y4eOHO-METOAUYECKOT0 OOecHeYeHUs: AJsi CAMOCTOSTEIbHOM

padoThHI 00Yy4aOUIUXCSH MO JUCIHUIINHE

6.1. Ilepeyenn

BOIIPOCOB,

OTBOAMMBIX HAa

CaAaMOCTOATEJIbHOC

0CBOCHHE

AUCHMILUIUHBI, POPMBI BHEAYTUTOPHOI CAMOCTOATEIbHOI padoT
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HaumenoBanue TeMm
(pa3aenioB)
JTUCIHHUIIINHEI

HepequL BOIIPOCOB, OTBOJAMMBbBIX HA
CaMOCTOATECJIbHOC 0OCBOCHUC

DopMbl
BHeayJAUTOPHOM
CaMOCTOSITEILHOM
padoThbI

ba3pl JaHHBIX 1
YIIPaBJICHUE UMH.
DBOJIIOLIMS CUCTEM 0a3
TaHHBIX. APXHTEKTYpa
cucTteM 0a3 TaHHBIX

Nudopmanus, 1aHHbIC, 3HAHUS. ABTOMAaTH3UPOBAHHEIC
nH(OpMalMOHHbIE cucTeMbl. BBeieH1e B 6a3bl JaHHBIX,
OCHOBHBIE [TOHATHS U ONPEIEIICHNS. DBOIIOLUSA CUCTEM
0a3 ganHbiX, ortanbl  pasButus  CYBJl.  O0630p
coBpemMeHHBIX CVYBJI. OcoOcHHOCTH OpraHu3aluu
MaHHBIX B HMHGOPMALMOHHBIX cucTeMax. Otauuus
MeX /1y cCOBpeMeHHbIMU pensitnoHHbiMu CYB/T.

PaGora ¢ yueOHOI
MTEepaTypoil.
Pa360p BOIpocoB 1o
TEME 3aHSATHUS

Mopenu TaHHBIX.
PensimoHHas Moeiab
TAHHBIX

Cocrapisomme MOACIU JaHHBIX: THIBI CTPYKTYP
NaHHBIX, OINepaluy HaJ JaHHBIMU, Ha0Op MpaBUI
[1ETTOCTHOCTU JJaHHBIX. COOTBETCTBHE MOJIEIEH JaHHBIX
HAa3HAYEHUI0 HH(POPMAIMOHHBIX CHCTEM, B KOTOPBIX
OHHM HCTOJB3YIOTCs. VICTOpHs, KOMITIOHEHTHI (ACIIEKTHI)

peNAIMOHHOM  Mojaenu JaHHbIX. llpuBenenue K
HOPMaJIbHOU dbopme boiica-Koana. Hpyrue
3aBUCUMOCTH W HOpMaibHble (opmbl: 4HD

MHOrO3HA4YHEIC 3aBUcHUMOCTH, SH® — makcmMalbHO
BO3MOJKHOE Pa3jioKeHHue 0e3 moreph HHGOpPMAaITUH.

PaGora ¢ yueOHOIt
MTEepaTypoil.
Pemienne THITOBBIX
3amad. Pazoop
BOITPOCOB I10 TEME
3aHATHS.
Brimoaenne
TOMAIlIHUX 3aJaHui

Ocuosbl SQL.
BBejicHIE B SI3bIKH
OIIPCACIICHUA JaHHBIX

Beenenne B s3bik SQL. Ocobennoctn SQL. Turbr
manubix.  MaccuBel.  Tuner JSON.  Cosnpanue,
v3MeHeHue, ynainenue Ttabmui. Omneparopsr DDL.

PabGora ¢ yueOHoMI
ATEPATYpPOH.
Perienne THIIOBBIX

(DDL) u [IpencraBnenus. Cxembl 0a3bl JaHHBIX. 3HaueHUs moBaaay. Pazdop
MaHUITYJIMPOBaHUS ymondannto. Orpanndenus: yHukaapbHoctH UNIQUE,Bompocos mo Teme
nanabivu (DML) orpannyeHne CHECK, mepBUYHBIN K04, BHEUTHUHPBAHSATHS.
kmod.  Omepatoper DML INSERT, UPDATE,Bemmonaenue
DELETE. TOMAIITHUX 3aJaHui,
CaMOCTOATEIBHON
paboTHI
DopMHUpOBaHUE CrpykTypa 3amnpoca SELECT. JloruueckasPabota ¢ yueOHOIA
HaOOpPOB JTaHHBIX: MOCJIC/IOBATEIILHOCTD oTIeparyii, BBITIOJTHSAEMBIX THTEPATYPOH.
oniepatop SELECT  |SELECT. Cnucok BbeiOopku. IlpuBenenue Tuna.PemeHue TUIIOBBIX
3uavennss NULL. BepoBer ¢ynkuuii B SQL-Bamgau. Pa3bop
BBIPAKCHUSX. Omneparop CASE. Y c10BHBIEBOIIPOCOB 110 TEME
BeIpakeHUs.  OunbrTparus.  ComocTaBieHWE  CBAHSTHS.

o0pa3uom. KoHCTpyKIMK cpaBHEHUS CTPOK U MaCCHUBOB.
Coenunenus tabnuu. ['pynnupoBka U arperupoBaHHe.
Vcnonb30Banne KOMOMHUPYIOIIUX 3aIpoCOB.
[Tonzanpocsl. OKOHHBIE QYHKIIHH.

BrimonHeHue
TOMAaITHUX 3aJIaHUi,
CaMOCTOSITEIbHBIX
pabot

Tpanzakuuu

KoHIenus TpaH3aKIyii: Ha4aTh BBITOJIHEHUE TPYIIIIBI
oneparuii (BEGIN), 3adpuxcuposats (END/COMMIT),
OTMEHUTH (ROLLBACK), ITOCTaBUTh TOYKY)|
coxpanenus (SAVEPOINT). Tpan3akuuu u CBOWCTBa
ACID. Cepuanu3anus TpaH3aKIIUH. YPOBHH HU30JISIHH
TpaH3akuuid. MexaHu3Mbl OJOKHMPOBKHU: Ha YpPOBHE
Ta0JIHII, CTPOK, PEKOMEHAaTeIbHAs OJIOKUPOBKA.

Pa6ora ¢ yueOHoit
JIMTEepaTypoil.
Perienne THIIOBBIX
3amad. Pazoop
BOITPOCOB T10 TEME
BaHATHS.
Brimonnenue
TOMAITHUX 3aJaHuN
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[TpoexTrpoBanue 6a3
TTAHHBIX

Mopenb «CYIIHOCTb-CBSI3b», PACIIUPEHUS MOJIEIIH.
Brinenenue cyniHocTei, aTpu0yToB, CBsI3EH.
JlononHuTebHBIE IEUCTBUS CO CBsI3siMU. OmpeiesieHre
ACCOILMAaTUBHBIX CBs3eil. Pa3pemenue csazeit Tuna N:M.
OrnpeziesiecHUe  HEMEpPEMENIaeMbIX, HUEPAPXUUYCCKUX,
PEKYpPCUBHBIX M JYrOBBIX CBsized. MopenupoBaHue
MaHHBIX Ha MPOTSHKEHUH BpeMeHu. Jloruueckoe
MpoeKkTUpoBaHue. Y naienue cBszed N:M. Vnpanenue
CBs3ei C arpubyramu, CIOXKHBIX, PEKYPCUBHBIX,
M30BITOYHBIX ~ CBSI3eH.  YJaleHWe  MHOTO3HAYHBIX
aTpuOyToB. [lepexoa K JIOTMYECKOW MOJIENH: MPaBUIIA
dbopmupoBanus otHomeHuid. Ilepexon k dusmyeckoit
MOJICIIH.

Pabota ¢ yueOHOM
TMTEepaTypoil.
Pemienne THITOBBIX
3amad. Pazoop
BOITPOCOB I10 TEME
3aHATHS.
Brimonaenne
JTOMAaITHUX 3aJaHMHi,
CaMOCTOSTEIbLHOMI
paboThI

[TporpaMMupoBaHue
Ha CTOpPOHE cepBepa
0a3bl JaHHBIX,
MIPHTIOKCHUS

OYHKIMK W TPOLEAYPHI: ONpeAcicHUE, apaMeTphbl
orpezeneHus, Be3oB. OnpenencHue GyHKINN HA SI3BIKE
3anpocoB. O030p MexaHu3Ma pabOTBl TPUITEPOB.
Tpurrepasie ¢pynkmun. SI3eik PL/PpgSQL: 00bsiBacHMS,
VIIPABJISIONINE CTPYKTYPhI, KYpCOPBI, COOOIIECHUS 00
ommOKkax, omianka. S3eik PL/Python. ®ynkumm Ha
PL/Python. 3HaueHus] JaHHBIX: COIOCTABJICHUE THUIIOB
nmanabeix; Null, None; maccuBbI, CIMCKH; COCTaBHBIE
TUIBI,  (DYHKIHMM,  BO3BpAIlAlONIME  MHOXKECTBA.
COBMECTHOE HCITOJIb30BAaHUE JaHHBIX. AHOHUMHBIC
6ok kona. Tpurrepusie pynkuuu. OOpaiieHue k 0aze
TaHHBIX.

Pab6ota ¢ PostgreSQL B Python. API moayis Python.

Pabota c yueOHO
UTEpaTypOil.
Penienne TUMOBBIX
3agad. Pazbop
BOIIPOCOB I10 TEME
BaHSATHSI.
BrinonHeHue
JIOMaITHUX 3aJJaHui

OnTuMu3anus
BBITTOJIHEHUS 3aIIPOCOB

HnekcHble CTPYKTYphl: B-nepeBbs, OUTOBBIE KapThl,

Apyruc BHIblI HWHICKCOB. YHUKaIbHBIE HNHACKCEI.
CocTaBHEIC WHICKCHI. HH}IGKCBI MO0 BBIPAKCHUSAM.
YacTuuHbIC HHIACKCHI. I/IH,ZLCKCLI u MOPAAO0K

COEIUHEHUI. ANTOpUTMBI JOCTYNA K TaHHBIM: TIOJIHOE
(mocienoBaTeNnbHOE)  CKAaHUPOBAHHME,  JOCTYN K
Ta0JIMIIaM Ha OCHOBE WHJCKCOB, CKAHUPOBAHUE TOJIBKO
WHJICKCA, CKAaHUPOBAaHUE HA OCHOBE OWUTOBOW KapThI.
Crioco6 coeTMHEeHHsI HAOOPOB CTPOK: BIIOKEHHBIH ITUKII,
XemupoBanue, cinusHue. [loaxompl K ONTHMH3AINH
3aIpOoCOB.

Pa6ora ¢ yueOHoit
JIMTEepaTypou.
Pemenne THITOBBIX
3amad. Pazoop
BOIIPOCOB I10 TEME
3aHSITHUS.
BrimmosHenne
TOMAaIIHUX 3aJaHui

Hepensiuonusie u
pacipeieNeHHbIe
CYB]]

CYBJl NoSQL. Xpanwnuima  «KJIH04Y-3HaYEHUE,
TOKYMEHTO-OpPUEHTUPOBAHHBIE 6a3bl JTAHHBIX,
rpadoBbie 0a3bl JAaHHBIX KOJOHOYHBIE 0a3bl JaHHBIX,
0a3bl JAHHBIX B MaMsTH, MOUCKOBBIE 0a3bl JaHHBIX.
Pacnipenenennsle CYB/[: Ha3HaueHue, CTpPYyKTypa,
0COOEHHOCTH  peanu3all B  MH()OPMAIMOHHBIX
CHUCTEMaAxX. HaHpaBHeHI/IH Pa3BUTHUA CUCTEM XPAHCHUSA

Pabora ¢ yueOHoIt
JIMTEepaTypou.
Perienne THIIOBBIX
3amad. Pazoop
BOIIPOCOB I10 TEME
BaHATHS.
Brimonnenue

JTAaHHBIX W 3HAHHUH.

TOMAIIHUX 3aJaHui
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6.2. Ilepeyennb BONPOCOB, 3a1aHUIi, TeM Il MOATOTOBKH K TEKYIIeMYy KOHTPOJIIO

IIpumepHbIe 3aJaHUSA KOHTPOJIbHOI padoTsl (3 cemecTp)

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 rpubdoB
(Anpec _nmynkra npuemal, Anpec myHKTa mnpuema, Anpec IMyHKTa mpuemas,
Yacel palboThl_nyHKTa npuemal, Yacel_palOoThl_ITyHKTa IpHema2,
UYacel paboThl_IyHKTa mpuema3, KoHnrtakTHbIl TEnedoH, OUO

orBeTcTBeHHOr0, PO _rpubHuka, Tenegon rpubnuka, Hazsanue 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 JIaHHBIMHU, OOBEIUHUB UX COOTBETCTBYIOIIUMHU
JIOTUYECKUMH OTepariusiMi. BBITIOIHUATE COPTUPOBKY IO OJHOMY M3 TOJICH.
Hcnonb3oBaTh BbIYUCHsIEMOE Toyie (apuMETHYECKOEe UM CTPOKOBOE
BbIpaKeHUsT). JIJIsl BBIYUCIISIEMOTO TI0JIS 33/1aTh MICEBIOHUM.

2. Co3pgaThb 3ampoc ¢ UCOJb30BaHeM QuiIbTpoB Ha ocHoBe mabnona (LIKE) u
CHMBOJIOB-3aMeHuTenei %o, .

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.

5. Coznmarh 3ampoc Ha BBIOOPKY C HCIOJIb30BAHHEM YCJIOBHOTO BBIPAXKEHUS

CASE.
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6. CoznmaTh 3ampoc ¢ UCIOIb30BAaHUEM arperupyromux GyHKIHA ISl YUCTOBBIX
WM CUMBOJIBHBIX TOJIEH 0€3 HCTIO0Ib30BaHMsI TPYIITUPOBKH.

7. Co3gaTth 3ampoc Ui BbIOOpa 3HAYEHUW TOJIEW HECKOJbKUX TaOJIHII.
PeanuzoBath BRIOOp 3ammcell ¢ MCMOJIB30BAHUEM arperupyromux (yHKIHMA
JUISl YUCTIOBBIX WJIM CHMBOJIBHBIX TOJIEH C 3aJjaHuEM TPYNIUPOBKHU (MpU
HE00XOMMOCTH U3MEHUTH 3aIlMCU B TaONHIaX JUIsl MOJTYyYEHHUs TPYIII).

8. CoznaTp 3ampoc ¢ HMCIOJb30BAHUEM arperupyromux (QyHKIUNA ¢ 3aJaHueM
IPYNIUPOBKU IO JIBYM MOJSM (IIPU HEOOXOAMMOCTH M3MEHUTH 3aIMCU B
Tabnuuax s nosydeHus rpynn). [Ipumep: oOliee KOIMYECTBO 3aKa30B
KJIUEHTA 110 THSAM HEIeIH.

9. Coznmate 3ampoc s BbIOOpa 3HAYEHWM TMOJIEH HECKOJIBKMX —TaOJIuil.
PeanuzoBarh BbIOOp 3amuceil ¢ UCHOJIB30BAHUEM arperupyromux GyHKIANR
JUISL YWCJIOBBIX WJIM CHMBOJBHBIX TOJIEH C 3aJlaHueM TpPYNIHPOBKU U C
UCIIOIb30BaHUEM yCIoBHs 00paboTku copmupoBanubix rpymmn (HAVING)
(3amucu B TaONHIAX JOJKHBI 00ECIIEUUTD MOJTYyYEHUE TPYI).

10.Co3natpe 3ampoc s BbIOOpa 3HAYCHHM HECKOJIBKUX TMOJeH TabJuIl.
BBINONHUTD YCIIOBUE COEIMHEHMsI TpeX TaOJMIl C HCIONb30BaHUEM M 0€3
ucnosibzoBanusi oneparopa JOIN. B 3ampoce ucrnosib3oBaTh MCEBIOHUMBI
Ta0HII.

11.Co3nate 3ampoc Jjsi BbIOOpa 3HAYEHUW HECKOJBKUX TMOJIEH HECKOJIBKHUX
Tabiul. BBIMOJHUTH yCIOBHE JIEBOrO, MPABOTO WM IOJHOTO BHEUIHETO
COCTUHEHMS.

12.Co3matpe 3ampoc uisi Jo00aBiieHWs B TaOMWIly 3alydceid Ha OCHOBE
UCIIOJIb30BaHus BEIOPaHHBIX 3aMHCEH M0 YCIOBUIO U3 IPYTOW TaOIUIBL.

13.Co3patp 3ampoc Juisi TOJY4YEeHUSI B pe3yjibTaTe COOTBETCTBUSL MEXKIY
YesloBeKOM (Tabnmua «JIooam» ¢ peKypCUBHOH CBSI3bIO) U €r0 POAUTEISIMHU.
BriBeCcTH TOJNBKO JIFOAEH, UMEIOIINX POIUTEIIEH.

14.Co3nate 3ampoc ¢ ucnosib3oBanueMm omnepanuud UNION, Bkirouas U He
BKItouas nmapametp ALL.

15.Co3nats 3anpoc ¢ ucnosibzoBanuem oneparuu INTERSECT.
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16.Co3nats 3anpoc ¢ ucnons3oBanueM oneparun EXCEPT.

17.Co3mate 3ampoc ¢ HCIOJIB30BAaHMEM IIOJ3aMpOCa, BO3BPAIIAIOIETO
CAMHCTBEHHOEC 3HAYCHHE (C HCIIOJIb30BAHHEM YCJIOBHH paBCHCTBA U
HEPaBCHCTBA).

18.Co3matp 3ampoc ¢ HCIOJIb30BaHHEM IIOJ3alpoca, BO3BpAIIAIOIETO
CAMHCTBEHHOC WM MHOXKECTBO 3HAYCHHA B 3aBHCUMOCTH OT YCJIOBHS.
BeimomanTh  3ampoc A JaHHBIX, OOECMEYMBAIOMNX  KOPPEKTHOE
BBITIOJIHGHHWE 3ampoca, JUIS JaHHBIX, KOIJa II0J3alpoc BO3BpaIacT
HECKOJbKO 3HAUYEHWW W IS JaHHBIX, KOT/Ia CKAJSIPHBIA TOA3ampoc He
BO3BpAIIAET HU OJTHOTO 3HAYCHUSI.

19.Co3gaTe 3ampoc ¢ HCHOJb30BAaHUEM IIOA3aNpOCca, BO3BPAIIAIOIIETO
MHO>XeCTBO 3HaueHuH ¢ ucnoab3oBanue IN uau NOT IN.

20.Co3nmath 3ampoc ¢ MCIIOJB30BAaHUEM  II0J3aIIPOCa, BO3BPAIIAOIIETO
MHOKECTBO 3HaUECHUHU ¢ Ucroib3oBanueM EXISTS.

21.Co3maTh 3ampoc C KOPPETMPOBAHHBIM TIOJ3AMPOCOM C HCITOJIb30BAHUEM
EXISTS.

22.Co31aTh 3ampoc Ha YHalCHHE JaHHBIX B POJUTEILCKOW TabOmuie (s
BBITIOJTHEHUS TAaKOTO 3alpoca CBS3W IPEABAPUTEIBHO JOJDKHBI OBITh
HaCTPOCHBI COOTBETCTBYIOIIUM 00pa3oM).

23.Co31aTh COCTaBHOW TIEPBUYHBIA U BHEIITHUHN KITIOUH.

24.Co3aaTh npe/icTaBlIieHUuEe Ha BEIOOPKY JTaHHBIX.

25.Co3aaTh 3ampoc Ha N3MEHEHHUE TIPEICTABIICHHSI.

26.Co31aTh 3ampoc Ha BBEIOOPKY C arperdpoBaHUEM JUIsl TIOJICYETa KOJTMYeCTBa
WIM CYMMBl 3HAQ4CHHH B 3aJaHHBIX TPYIIax (OMpeaeanuTh KOJIMYECTBO

COTPYIHHUKOB TOJBKO B pupmax Crnoptmactep u UHTapo).
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IIpumepsl 3aganuii KOHTPOJILHOM padoThI (4 cemecTp)
Ilpumep 1.

3aBepiinTe MPeAJIoKEHHOE OMUCAHWE MPEAMETHOW 00JIaCTU W BBITIOJIHUTE
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 WM OOJiee» WIH «OJAUH U TOJBKO OJUH»}
OOBEKT CYIIHOCTU2Y;

r) noctpoite ER-gmarpamMmy B HOTammu «BOpoHBM Janmku» WJIM B HOTAIlUU
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 komuccuu. OCHOBHBIE (QYHKIMU aJMUHUCTpaTopa — J0OABIATS,
yAQISITh, PEAAKTUPOBATH MOJIb30BATENEH CHUCTEMbI, KPOME TOrO, OH MMEET
HEOTpaHWYEHHbIE TIpaBa Ha Jpyrue JeWcTBHUs B cucteme. PabOTHUK MpUEeMHOU
KOMHUCCHH 3aHUMAaeTCsl BBOJAOM U 00paboTkoi naHHbIX. Kaxmomy aOuTypueHTy
MIPUCBANBACTCS MHANBUAYATbHBIN HOMEP. AOUTYPHUEHT MOKET MOAaTh JOKYMEHTHI
Ha HECKOJbKO HAaIpaBJICHUN/CIIEMATIBHOCTEH U BBIOpATh Il KaXJI0TO

HaIpaBJIeHUs] HECKOJIBKO (opM oOyueHus (O4yHasi, OYHO-3a04HAs1), BUJl OOyUEHUS
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(OroxeTHOE/TIIATHOE). AOUTYPHEHT MOXKET MOMPOCUTHh PabOTHHKA MPUEMHOM
KOMHUCCHH 03HAaKOMUTH €T0 C YU€OHBIM IJIAHOM HAIPABIICHUS/CIICIIUATBHOCTH.
VY4eOHbI IJIaH HAIpPABJICHUS/CIIEUUAIBHOCTH COAEPKUT KAaK MHHUMYM
CIHUCOK JUCIMIUINH, MOAJEKAIUX H3YUYCHUI0. YUEeOHBIH IUIAH HE MOXKET OBbIThH
nycTeiM. Kaxzgas [OucHMIIIMHA 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 MH(POPMAIIUH O HaNpaBICHUAX, (opMax U Buaax 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(popmanus 0 KOHKypce. /s mocTymieHus Ha HalpaBjeHue HE00X0JMMO 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 EHHbBIX (PYHKIIMI 7151 BHITTOJIHEHUS
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

ycnesaemocmu

OaNbHOU

cooepaHcamcs

OYEeHKU  pazIuuHblx  (DopM  meKyuje2o

6

coomeemcmeayrouwux

KOHRmMpOoJii

MemoOOUYECKUX

peKOMeHaCll/ﬂ/lﬂx ,Z]enapmaMeHma aHanuza OAHHbIX U MAUWUHHO20 06ylt€H1/l}Z

Dakynbmema UHGOPMAYUOHHBIX MEXHOLO2UL U AHATU3A OOLUUUX OAHHDIX.

7. @oHJ OIEHOYHBIX CPeICTB ISl MPOBeJAeHHsI MPOMEKYTOYHOM aTTeCcTAlUU

o0yyaromuxcsi Mo JUCHMUIIHHE

HepequL KOMHCTGHHHﬁ C YKa3zaHUMCM HHIUKATOPOB HUX HOOCTUKCHUSA B

IIpoHeccc OCBOCHUA 06p330BaTeHLHOﬁ ImporpaMmbl COACPKUTCA B pPaA3ACIIC 2.

«Ilepeyensn

MpOrpaMMbl

IUIAHUPYEMbIX

pe3yJabTaToB

0CBOCHUA

oOpa3oBaresibHOM

(nepequL KOMHeTeHHHﬁ) C YKazaHMEM MHMHIAUKATOpPOB HX

HOCTHKEHUS U IVIAHNUPYEMBbIX Pe3yJIbTaTOB 00y4eHHs 10 JUCHHUILUIHHE.

Tunosblie KOHTPOJBbHBIC 3aIaHUA WJIH HHBIC MaTE€pHaJbl, HQOﬁXOI[I/IMI)Ie JJIA
OHCHKHN MHAHUKATOPOB NO0CTH/KCHUA KOMHeTeHHHﬁ, yMeHI/Iﬁ W 3HAHMMH

HaumenoBanue| HammeHoBanue Pe3yabTaTsl 00yyeHus TunoBbie KOHTPOJIbHBIE
KOMIIETEHIIUH | HHIMKATOPOB (YMeHMs ¥ 3HAHUS1), 3a/1aHHA
AOCTUKEHU S COOTHECEHHbIE C
KOMIIETEHIMH | HHIMKATOPAMH 10CTHKEHHS
KOMIEeTeHIHH

Criocobex 1. lemoHCcTpUpyeT|3HAeT: ocHoBbll lepeunciuTe U onumIMTe
[POEKTUPOBAThH H|0A30BbIE 3HAHUS O MaTEMATHUECKUX METOJIOBOCHOBHbBIE
pEaTM30BbIBATh [CYILECTBYIOUIMX |[00pabOTKM JaHHBIX MU CHUCTeMMaTeMaThdeckue (QyHKIIHH,
[PUKJIaTHbIE MaTEeMaTHYECKUX [IPOrpaMMHUPOBaHUS, [peHa3HauYeHHBbIE IS
porpaMMHBIE  [METOJaX U MpeJHa3sHauYeHHBIX JUIs pabOThIpabOThI ¢ JaHHBIMU B 0a3ax
CHCTEMBI B/CHICTEMax c 6a3aMu JaHHBIX. nanabIX Ha SQL.
COOTBETCTBUM  C[IPOrPaMMHMPOBAH
AQHAJIM30M 3a1a4N . YMeeT: OCyIIECTBIATh aHaIu3 [ONUIINTE apXUTEKTYPY U
U TpeOoBaHMN K 1 BBIOOp MaTeMaTHUYECKUX OCHOBHBIE KOMIIOHEHTHI
M (TTKH-4) METOJI0B /1151 00pabOTKHU pensunonHbIx CYB/I.

TAaHHBIX, OIIMCHIBATH
APXUTEKTYPY U KOMITOHEHTBI
CHCTEM MPOTrPaMMHUPOBAHHS,
[peHa3sHAYCHHBIX I paOOTHI
c O0a3aMH JaHHBIX.

2. Ucnone3yer u
aJanTupyeT
CYIIECTBYIOIUE
MaTeMaTHYECKHE
METOJIbI 1
CHUCTEMBI
[POrpaMMUpPOBaH
Vsl U1 pEeIeHUs

3Haer: CYILIECTBYIOIIIHE
MaTeMaTHYECKHE METO/IbI
00pabOTKU JaHHBIX U CHCTEMBI
[POrpaMMHUPOBAHUS,
MpeTHa3HaYeHHBIC JUI PaOOThHI
c 0a3aMH JaHHBIX.

[lepeunciuTe OCHOBHBIE
OMepaTopbl SA3bIKOB
OIMPECACIICHUSA JAaHHBIX U
MaHUITYTUPOBAHUS
JaHHBIMU.
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TPUKJIATHBIX 'YMeeT: UCIIO/Ib30BaTh U CoznaiiTe 60a3y TaHHBIX
3a/ay. ajantupoBath MaTemaTuueckue|«lIponzBoacTso»
METO/bI U CUCTEMBI MCIIOJIB3YS BEIOPAHHYIO
yrpaBieHus 6a3amu gaHHBIX  [persiuonHyro CYB/I.
st 5QPexTHBHON 00paboTki [MUHMMAIBHBIN IEpeYeHb
TaHHBIX, OPTaHU30BaHHBIX B [TaOJIHII:
0a3bl JTAaHHBIX. W3nenus (koa uznenus,
HA3BaHHE U3JICIIHS,
SIBJISICTCS JIU TUTIOBBIM,
[pUMEUYaHUe JIJIsT KAKUX
[[eJIel IpeIHa3HAuYeHO);
[Ipennpustus (kof,
Ha3BaHUE, apecC U
TeneQoH MpeInpHUsITHIA,
BBITTYCKAIOIINX U3/1EIHsA);
Brinyck uzaenus (ron
BBITTYCKA U 00bEM BBIITYCKa
TAaHHOTO U3JIEITUs
PEATPUITHEM ).
3. Bnageer 3Haer: ocHoBbll lepeuncnure
HaBbIKaMHU POEKTUPOBaHKs 6a3 JaHHBIX HOCOOEHHOCTH
[IPOCKTUPOBAHUSA [pa3pabOTKH KOMIIOHEHTOB[APXUTEKTYPHI,
1 paspaboTKu [MPOTPaMMHOTO  00€CTICUCeHHMsI,TOCTOMHCTBA U HEAOCTATKH
KOMITOHEHTOB COBPEMEHHBIC napaaurMeL,rpadoBbIX 0a3 JaHHBIX.
[IPOrPAMMHOIO  TEXHOJIOTHH u A3BIKU
obecrnieyeHHsa Ha  [IpOrpaMMUPOBAHUS CUCTEM

OCHOBE
COBPEMEHHBIX
[apajiurm,
TEXHOJIOTUI 1
SI3BIKOB
[IPOrpaMMHUPOBaH
WS,

YIIPaBJICHU 6azamu JaHHBIX.

'YMmeeT: IpOEeKTUPOBATH
pensIMoHHbIe 0a3bl JaHHBIX,
BBITTOJIHATH HOPMAJTIU3ALINIO
OTHOIIICHUH, CO31aBaTh
(U3NYECKyI0 CTPYKTYpY 0a3bl
TaHHBIX, pa3padaThIBaTh
KOMIIOHEHTBI IPOrPAMMHOTO
oOecrieueHns: Ha OCHOBE
COBPEMEHHBIX MapaJnurM,
TEXHOJIOTHI U SI3bIKOB
[IPOrpaMMHUPOBAHUS CUCTEM
yIpaBieHus: 6a3aMu JJaHHBIX.

Jlana Tabnuna «table 2» (c
€IMHCTBEHHBIM CTOJIOLIOM
«value«(INTEGER))
COCTOSIIAS U3 CIETYIOLINX
S CTpOK:

Value

9)
3)
NULL
3)
9)

Kakoii pe3ynpTaT BEpHET
3arpoc:

SELECT
(avg(value)*count(*)) -
sum(value) FROM table 2;

4. Ilpumensiet
METOJIbI
MaITHHHOTO
00ydeHUS IS
pelieHus
TTPUKJIATHBIX

3HaeT: mporpaMMHUpOBaHUE
MIPUIIOKEHNHN C JOCTYIIOM K
0a3aM JaHHBIX C LIEIbIO
pealn3anyuy METOI0B
MaIIMHHOTO O0yYeHUs JJIst
penieHus NPUKIAAHbIX 33134
AQHaIM3a JaHHBIX.

OnumImTe IopsI0K
paboTs ¢ PostgreSQL B
Python, API monyns
Python.

24




3aJa4 aHaJInu3a

'YMeeT: UCIIOJIL30BaTh

3aIt0THUTE

TaHHBIX TEXHOJIOTUH CaMOCTOSATEIEHO
[IPOrpaMMHUPOBAHUS OnpeIeICHHBIMU IAaHHBIMU
[PUIIOKEHUN C JOCTYIIOM K Tabnuiy
0a3aM JTaHHBIX C IEIBIO [Iponaxxu(HanmenoBanue
[MPUMEHEHUS] METOI0B toBapa, Knacc, Bua, Ilena,
MaIIMHHOTO O0YUeHUs IS JlataBpemsi_niponaxwu,
penieHus npukiIaaHbix 3agad  |[KonudectBo, Ckuaka,
aHaIM3a TaHHBIX. Bpems rona,
AJlpec_MarasuHa,
®UO nponasma);
CUNTANTE TaHHBIE,
ucnonb3yst APl monyss
Python; peanusyiite
KJIACTEPHBIN aHaIU3
MeTo1oM K-cpenHux Ha
[MOJTYYCHHBIX JaHHBIX,
CHeNaiTe BHIBOJIBI.
Criocoben 1. CocraBnser u3Haet: OCHOBHBIE|OINHUIINTE TPEXYPOBHEBYIO
CTPOUTH KOHTPOJIUPYET OrpaHHYeHUs, TpeOOBaHMS HAPXUTEKTYPY CUCTEM 0a3
npodeccuo- [J1aH HOpMAaTUBEI K o00pabotke wujpranHbx ANSI/SPARC.
HaJIbHYIO BBITOJIHSIEMOU XpaHeHuI0  uHpopMmaluu B

e TeIIbHOCTh HA
0a3e 3aKOHO-
aTeIbHBIX,
npodeccruoHalb
HBIX U
ATHYECKUX
TpeOOBaHUI 1
00513aTEIIBCTB,
BEITIOTHSATH
TEXHOJIOTHYECKH
e TpeOoBaHUs U
HOPMATHUBBI
(TTKH-5)

paboThel ¢ yueToMm
BCEX

OTpaHUYCHUH,
TEXHOJIOTHYECKHUX
TpeOOBaHMIT u
HOPMaTHBOB, a
TaKKe OIICHKH
[OJTy4YEHHBIX
pEe3yJIbTaTOB.

CHUCTEMax YyIpaBlieHus Oazamu
TaHHBIX.

'YMeeT: COCTaBIsATh U
KOHTPOJIMPOBATh IJIaH
BBITOJIHAEMON PabOTHI €
Y4ETOM BCEX OIPaHUYECHUH,
TpeOOBaHUI U HOPMATUBOB B
cUCTEMax yIpaBJieHus 0azaMu
TaHHBIX, a TAKXKE OLEHKU
[TOJIyYE€HHBIX PE3yJIbTaTOB.

J[aHO HEHOpMAJIM30BaHHOE
oTHoueHre CopeBHOBaHUS
crynenToB (Homep
3aUCTHOM KHIKKH,
[@amunusa Ums cTynenTa,
Tenedon], Hanpasnenue,
['pynma, Kype, Cemectp,
JlaTa u Bpemst
copeBHOBaHMs1, MecTo
[TPOBEICHUS
COpPEBHOBaHMSI,
HanmenoBanue
copeBHOBaHUs, Buy
cnopra, @amunus Mms
TpeHepa, Tenedon
TpeHepa), rae [Damunus
Vms ctynenTa, TenedoH] —
COCTaBHOH aTpuOyT.
BrinosHuTte ero
HOPMaJIU3aLUIO 10 TPETheN
HOpMaIbHOU (hOPMBI
BKJIFOUNTENBHO U CO3JIalTe
CTPYKTYpPY
COOTBETCTBYIOLIEH Oa3bl
TTAaHHBIX B PEJSILIMOHHOM

CYBA.
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2. JleMmoHcTpupyet|3Haer: YHUBEpCaIbHbIEONMUIIUTE OCHOBHBIE

3HAHHUC MCTOOOJOTUHU  MOACIUPOBAHUAMOACIIN JaHHBIX, UX
HGOGXOI[I/IMBIX MIAIaHHBIX, IPAaBOBBIC HOPMbI HWJAOCTOMHCTBA U
OCYIICCTBIICHUA CTaHAAPThI B obnactu HCIOCTATKHU.

podeccnoHaTLHO [yIIPaBIICHUS JAHHBIMHU.
1 1eITeIbHOCTH

[IPAaBOBBIX HOPM. [YMeeT: IPOEKTUPOBAThH PazpaboTaiiTe JTOrHUeCcKyIo
CTPYKTYpy 0a3 JaHHBIX, MO/JI€JIb 3aJJaHHOM
[IPUMEHSTH SI3BIKK 00pPa0OTKU  [MPEIMETHOM 00IacTu.
NTaHHBIX, OMUPAsICh HA Crenaiite 000CHOBaHHBIM
yHUBepcaibHble MeTogonorun [Beioop CYB/I. Peanu3yiite
MOJIeIMPOBAHUS ITaHHBIX, co3ziaHue 0a3bl JAHHBIX
[IpaBOBbIE HOPMBI U CTAHJIAPTHI |AJIs 3aJaHHOW IIPEIMETHON
B 00JIaCTH yIIpaBJICHUS o0JacTu.
TAHHBIMU.

Ilpumepnsvie 60npocevl 013 NOO20MOGKU K 3auenty
OcHOBHBIE IOHATHSI U ONIpeieNieHus 0a3 JTaHHBIX.

1

2. Ha3naveHne n KOMIIOHEHTHI CHCTEMBI 0a3 JaHHBIX.

3. DBoorus cucteM 0a3 JaHHBIX, 3Tanbl pa3Butus CYB/I.

4. Tpeb6oBanusi k CYB/]. ®yukiuu CYB/I.

5. TpexypoBHeBas apxuTekTypa cucteM 0a3 gaHHbix ANSI/SPARC.

6. ApXHUTEKTypa MHOTOIOJIb30BATEIHCKUX CUCTEM 0a3 TaHHBIX.

7. Komnonenter CYB/I.

8. O0630p coBpemennbix CYB/I.

9. OcobeHHOCTH OpraHu3aIy JaHHBIX B TH)OPMAIIMOHHBIX CUCTEMAX.

10.Otnuuns Mexay coBpeMeHHbIME persiiioHHbiME CY B/,

11.TlonsiTHE MOIETTH TAHHBIX.

12.CocTaBnsronme MOJIETN JAHHBIX: THIBI CTPYKTYP JaHHBIX, ONepaIliy HaT
JTAHHBIMU, HA0OP MPABUJI IIEJTOCTHOCTH JIAHHBIX.

13.Knaccuduxkarus Mojeneii: cereBasi U nepapxudeckas MOJIeNy JaHHBIX.

14 Knaccuduxanus mMojeneil: peisiiiioHHas, 00beKTHO-OPUEHTUPOBAHHAS U
O00BEKTHO-PENIAIIMOHHAS MOJICJIH JTAHHBIX.

15.Uctopus, KOMIOHEHTHI (ACHEKTHI) PEIISIIIMOHHON MOJIENIN TAHHBIX.

16. OcHOBHBIC TIOHSTUS PEJISIITUOHHON MOJIEIN JAaHHBIX: OTHOIIEHHUE, cCXeMa

OTHOIIIEHUS, cXeMa 0a3bl JaHHBIX, KOPTEXK, aTpUOyT.

26



17.OcHOBHBIC TTIOHATHSA peHﬂHHOHHOﬁ MOACIN JaHHBIX: THUII JaHHBIX, JOMCH,

MIEPBUYHBIN KJIFOY, BHEITHUN KJTFOY, TUIIBI CBSI3€U, ETOCTHOCTh TAHHBIX.

18. CgoiicTBa OTHOIIEHUN. AHOMAJIUK PEIISIIMOHHBIX CXEM.

19.TTpuBeneHue K MEpBO HOpMaATBHOU (hopme.

20.Ilonstue (QyHKIMOHATBLHON 3aBUCUMOCTH. [IpuBeaeHHMe KO BTOpOH

HOpMaJIbHOM (hopMme.

21.TloHsiTie TPAH3UTUBHOM (YHKIIMOHATBHOU 3aBUCHUMOCTU. [IpuBeneHue k

TpeThe HOpMaJIbHOU (popMe.

22 .IlpuBenenue k HopManbHOU dopme boiica-Konna.

23.Jlpyrue 3aBUCUMOCTH U HopMaibHbie (opmbl: 4HD — MHOro3HaYHBIE

24,
25,
26.
217,

28.

29,

30.
31.
32,
33.
34,
35.

36.

3aBUCHUMOCTH, SH® — MakcuMaabHO BO3MOXKHOE paslioKeHHe 0e3 MOTeph
uH(popMauu.

['paduyeckas cxema MOJCIH TaHHBIX.

Pensuuonnas anrebpa. OCHOBHBIC OIEpaIIHH.

PensiuroHHbIE UCUUCTICHUS: KOPTEXKEN, JIOMEHOB.

SA3eik SQL. Hcropus, cymecTByromue cTanaapThl. KOMIIOHEHTHI sI3bIKa
SQL.

Jlexcuueckas crpykrypa SQL: Kito4eBbI€ CIIOBA, HACHTU(PHUKATOPHI,
KOHCTAHTBI,  OIEpPaTOpPhl,  CICHHAIbHBIE  CHUMBOJIbI, TMPOITYCKH,
KoMMeHTapuu. [Ipuopurer oneparopos.

Uucnoseie Tumel B SQL: menouuciaeHHble, uyncia (UKCHPOBAHHOMU
TOYHOCTH, YHCJIA C TJIaBaIOIICH TOUYKOM.

CumBoasubie Tumbl B SQL: character, varchar, text.

Turmel «aara u Bpems»» B SQL. Jlorudyeckuit Tum.

Maccussl, Tunst JSON B SQL.

Coznanue Tabmuil. [Ipumeps! 3a1rpocoB.

N3menenne Tabimi, cToio1oB. [IpuMeps! 3ammpocos.

Vnanenne Ttabmuu, cronbuoB. I[Ipumepst 3ampocoB. OmnepaTtop
TRUNCATE.

3nadyenuss o ymonuanuto. Orpanuuenus ynukanbHocTu UNIQUE.
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37.
38.

39.

40.

41.

42.

43.

44

45,

46.

47.

48.

49.

50.

o1.
52,

[IpumMepsI 3apocoB.

Orpannuenune CHECK. [Tpumeps! 3ampocoB.

OrpaHdueHue TEpPBUYHOrO KJIOYya, BHEHIHEro kimwo4da. [Ipumepst
3aIpoCOB.

[Ipeacrasnenus. [Ipumepsl coznanus. Cxembl Oa3bl TaHHbBIX.
Ha3naueHue si3plka MaHUITYJIMpPOBAaHUSA JaHHBIMU. BcTaBka NaHHBIX:
obommii Bua oneparopa INSERT, Bo3Bpar 3nauenuii nomueit. [Ipumepst
3ampocoB.

BceraBka mnpu orpaHmueHud yHuKaigbHocTu. [Ipumep 3ampoca.
[Tpenmoxxeare ON CONFLICT.

Oo6HoByieHHe nanHbIX: 00U Bua onepatopa UPDATE, oO6HOBNIEHUE ©
NOJABBIOOPKOM, OOHOBJIEHHE C  JOMOJHUTEIbHBIMUA  TAOJIHUIIAMH.
[Ipumepsl 3an1poCcoB.

Vnanenue naHHbIX: oOmmui Bua omneparopa DELETE, ynanenue c
MOJIBEIOOPKOM, yJaJIeHne ¢ JTOMOJHUTEeNbHBIMH Tabmumamu. [Ipumeps
3a1poCoB.

Crpykrypa 3ampoca SELECT. Jloruueckass mocieqoBaTeiIbHOCTh
oneparuii, BemoHsIeMbIXx SELECT. Crincok BEIOOpKH.

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

SQL-Beipaxkenus. [lomupie uMeHa B crmckax BeiOOpku. [IpuBenenue
tuna. Pabota ¢ orcyTcTByromumMu 3Ha4eHUSIME B SQL-BBIpayKeHUSIX.
Omneparyu cpaBHeHus B SQL-BrIpakeHUIX, MPOBEPKU MPUHAIC)KHOCTH
nuanasony. [Ipumepsl 3anpocos.

Bo13oBbl pyHkumii B SQL-Beipaxkenusx. [Ipumeps! 3ampocos.

Omnepatop CASE B SQL-Beipaxkenusx. [Ipumepsr 3ampocos.

[IpoBepka mpUHANICKHOCTH MHOXKECTBY B  SQL-BeIpakeHUsX.
ITpumeps! 3anpocoB.

Cornocrabiierne ¢ odpasnom B SQL-BeipakeHusX. [Ipumeps! 3amrpocoB.

KoHcTpykinn cpaBHEHHS CTpOK M MaccuBoB B SQL-BeIpakeHUSX.
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53.

54,

55.

56.

57,

58.

59.

60.

61.

62.

o 0 bk wDdE

[IpumepsI 3a1pocoB.

Coenunenust Ttabmum. IlepekpectHoe coenmnenne, CROSS JOIN.
Bayrpennue coenunenus: INNER JOIN, NATURAL JOIN.

Buemmune coemuuenus: LEFT JOIN, RIGHT JOIN, FULL JOIN.
Ocobennoctu coenunenusi. OrpaHUYECHHUSL.

Coeaunenust Tabnuu. [IceBIOHUMBI 111 UMEH CTOJIOIOB M TaOJIUYHBIX
BbIpaxeHH. CamocoeInHEeHus!.

I'pynmupoBka u arperupoBanue. ®paza GROUP BY. Ilpumepsl
3aIpoCOB.

['pynnupoBka u arperupoBanue. Arperupyroniue GpyHkuuu. [Ipumepst
3a1poCoB.

®paza HAVING. VmnopsmodeHne # OrpaHHYCHHE KOJIHYECTBA
pesynbTaToB: ORDER BY, OFFSET, LIMIT. Ilpumeps! 3ampocos.
Ucnons3oBanue omnepanuit GROUPING SETS, ROLLUP u CUBE.
[IpumMepsI 3a1pocoB.

Hcnonb3zoBanue komMOuHUpyromux 3ampocos: omnepatop UNION.
[Ipumep 3ampoca.

Hcnonbp3oBanne KOMOWHHUPYIOMIMX 3ampocoB: omepatop EXCEPT.
[Ipumep 3ampoca.

Hcnons3oBanne koMOuHUpytonmx 3ampocoB: omneparop INTERSECT.

[Tpumep 3ampoca.

Ilpumepnwvie 60npocevl 011 NOO2OMOBGKU K IK3AMEHY

OcHoBbl oA3anpocoB. [IpocTeie moA3ampocskl.
CxkansipHble TOA3AIIPOCHI.

TabnuuHble MOA3aMPOCHI.

CroxHble TOA3aMPOCHI.

OKOHHBIE QYHKIIUU.

Konuenmus TtpaH3akuuii: Hadarh BBIIOJHEHUE TPYIINbl ONEpalui,
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3a(pUKCUPOBATh, OTMEHHUTh, IOCTABUTH TOUYKY COXPAHCHHSI.
Tpanzaxiuu u coiictBa ACID. Cepuanuzaius TpaH3aKIHil.
YPpOBHM U30JISILIUHU TPAH3AKIUN.
Tpanzaknuu. MexaHu3Mbl OJIOKMPOBKH: HAa YpPOBHE TaOJHIl, CTPOK,
peKoMeHIaTeIbHasi OJIOKUPOBKA.

10.CeMaHTHUYECKOE OMMCAHUE MPEIMETHOM 001aCTH, OM3HEC-TIpaBuUIIa.

11.KoHuenrtyainbHOE NPOEKTUPOBaHKUE. MOAEIb «CYIIHOCTh-CBSA3bY.

12.Onpenenenue cymHocrei. Knaccudukanus cymHocTe.

13.Onpenenenne arpulytoB. Kiaccupukanms atpuOyTOB: MPOCTOM,
COCTAaBHOM, OJHO3HAYHBIM, MHOTO3HAYHbBIA, MPOW3BOJHBINA, KIKOYEBOM,
HEKJIFOUEBOM, 003aTeNbLHBIN, HEO0I3aTCIbHBIMN.

14.Onpenenenne  gomeHoB.  OmpeneneHue — KJIOYEH:  CYNEPKIIIOY,
NOTCHIIMAIBHBINA KJIIOY, TEPBUYHBIM KIIOY, aIbTEPHATUBHBIA KIIIOY,
BHEIIHUN KJIFOY.

15.0npenenenue cBsizeil: 0053aTEIBLHOCTh, KPATHOCTH (KapAMHAIBHOCTB),
XapaKTEpUCTHKHU CBS3EH.

16.MonenupoBaHue cBsizeld Mexay oObekTamu: ER-mgumarpammer: HoTarms
Yena.

17.MonenupoBanue cBs3eld Mexay oObekTtamu: ER-gmarpammer. HoTamms
bapkepa.

18.MonaenupoBanue cBs3el Mexay oObekramu: ER-gmarpammer: HoTamms
«BopoHbM TanKkm».

19.MogaenupoBanue cBsizeld MexXAy oObekTamu: ER-pmarpammer: HoTamms
IDEF1X.

20.Paciupenuss MOJEIM  «CYIIHOCTB-CBSI3bY»:  yTOUYHEHHE/0000IIeH e,
arperupoBanuie, koMmozuiusa.  OmnpeaesneHUue  CyNepKIaccoB U
MOJKJIACCOB.

21.]JlononHUTEIBHBIE AEHCTBUS cO CBsI3sIMU. OrpeseseHrne acColMaTUBHBIX
CBsI3EM.

22. OnipezielieHHe HENepeMeIllaeMbIX, HEPAPXUUYECKUX, PEKYPCUBHBIX U
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JYyTOBBIX CBSI3EM.

23.MojenupoBaHue JaHHBIX HA MPOTSHKEHUH BPEMEHHU.

24.Pemenue cpsazeit Tuna N:M. PerieHue peKypCcUBHBIX CBSI3CH.

25.Jloruueckoe MPOEKTUpPOBAHME. YJalleHWe CBA3e C arpudyTamu.
VYianenue ClIOXKHBIX, MU30BITOYHBIX CBSI3EH. YalleHHWEe MHOTO3HAYHBIX
aTpuOyTOB.

26.Ilepexon k JOrMYECKON MOJIENH: MpaBuiIa (GOPMHUPOBAHUS OTHOIICHUH.

27 Ilepexon x puznueckoit moaenu. [IpeobpazoBanue JTOrMIeCKO MOJCITH B
PENALIMOHHYIO.

28.Cornamenne MMeH 0a3bl JAHHBIX: NMPUMEHEHWE TMPABUI WMEHOBAHHS
O0OBEKTOB, UCIIOJIb3YEMBIX B (PU3HUECKUX MOJEIIAX.

29.Xpanumele nporenypsl u GpyHkmun. OnepaTtopsl CO3IaHUS U
UCIIOJIb30BaHUs NpoLenyp U QyHKIUIA.

30.Tpurrepsi.

31.UnnexcHbie CTPYKTYphl: B-mepeBpsi, OMTOBBIE KapThl, APYTHU€ BHUJIBI
UH/IEKCOB.

32.Co3nanue uHIEKca, ynajaeHue naaekca. [Ilpumepst 3ampocoB Ha SQL.

33.YHUKaIbHBIE UH]IEKCHI.

34.CocTaBHBIC UH]IEKCHI.

35.Unaexcel 1o BeIpakeHUAM. YacTUUHbBIE HHIEKCHI.

36.MHeKChI U TOPSIIOK COSTMHEHUH.

37.AATOpUTMBI  OCTyNa K JaHHBIM: TIOJHOE (TOCIEeA0BaTEIbHOER)
CKaHWPOBaHUE, CKAHUPOBAaHNE HA OCHOBE OMTOBOM KapThl.

38. AIropuTMBI IOCTYTIA K JAHHBIM: TOCTYI K Ta0JIMIIaM Ha OCHOBE UHJIEKCOB,
CKaHUPOBaHUE TOJIHKO MHJIEKCA.

39.Cnoco0 coenrHeHnst HA0OPOB CTPOK: BIOKEHHBIHN ITUKJI, XCITUPOBAHUE.

40.Crioco0 coenrHeHMsI HAOOPOB CTPOK: CIUSHUE.

41.T1naHbl BBIOJHEHUS 3apoca.

42 Xpanunuia «kmod-3Hadenue» (Oracle NoSQL Database, Redis):

Ha3HA4Y€HUE, CTPYKTYpPa, XapaKTEPUCTHKA.
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43.JlokymMeHTOOpHeHTHPOBaHHbIE 0a3bl jaHHbIX (CouchDB, MongoDB):
Ha3HAYCHUE, CTPYKTYPA, XapaKTCPUCTHKA.

44 I'padoseic 6a3nl mannbix (OrientDB, Neodj, InfiniteGraph): nasnadenue,
CTPYKTYpa, XapaKTePUCTUKA.

45.Kononounsie 0a3el nmanubix (Apache HBase, Apache Cassandra):
Ha3HA4YCHHE, CTPYKTYpa, XapaKTEPUCTHKA.

46.Pacnipenenennsie CYB/I: HazHaueHue, CTpyKTypa.

47.0cobennocTH peanuzanuu pacupeneiaeHHbix CYB]] B nHbopMaloHHbIX
cucTeMax.

48.HanpapieHus pa3BUTHS CUCTEM XPaHCHUS JAHHBIX U 3HAHHM.

IIpumep 3K3aMeHAIIMOHHOTO OHJIETA

DK3AMEHAIIMOHHBIN BUJIET Ne

1. Teoperuueckuii Borpoc (20 6aJ1710B)

NunexcHbie cTpyKTYpbl: B-aepeBbsi, OUTOBBIC KapThl, APYTHE BUAbI UH]ICKCOB.

2. 3agaua Nel (10 6a10B)

OnpenenuTe KOJTUYECTBO TOBAPOB HA KAXIOM CKJIaJ€, MPOU3BEICHHBIX B CTPAHAX
uckmouas Anonuro u Kuraii, KOTOpble UMEIOT TapaHTHIO 2 WK 3 ToAa.

3. 3agaua Ne2 (10 6a/110B)

Cosnaiite Tabnuiy Umnoptaeiii_ToBap ¢ nonsamu: Koa_TtoBapa, HaumeHoBanwue,
Mapka, [lena u Ctpana npou3BOAUTEND, 3ATIOJTHEHHYIO JAHHBIMU U3
cooTBeTcTBYIOMUX Tabnui. Co3naiite nepBuuHsbiii kintod (Koa ToBapa) u
orpannyenue mist noist Lena: 7000<=L{ena<=120000.

4, 3amaga Ne3 (10 6anj10B)

O6HoBUTE naHHbIE B Tabnuile ToBap 0 IeHaX MOCe MOJ0POKAHUS UMIIOPTHBIX
TeneBru30poB Ha 10% u oTeuecTBeHHbIX HOYTOYKOB Ha 15%. LleHbl Ha ocTalibHbBIE
TOBApHI - PEKHUE.

5. 3amgada Nod (10 6ansioB)

Co3znaiiTe ¥ BRITOJHUTE (YHKIIUIO BRIUUCIICHUS OOIIe CyMMBbI BKJIA0B 3a TOJ.

['on 3apaetcst B mapametpe. [Ipu BeinmomHeHnn rcnolib3yiite napamerp 2020.
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8. IlepeyeHb OCHOBHOH M JONMOJHHUTEJILHOH Y4YeOHOIl JUTepaTypshl,

HGOﬁXOHHMOﬁ AJI1 OCBOCHUA NUCIHHUIIJINHBI

OcHnosnas numepamypa:.

1. Wmomeukun, B. M. OCHOBBI HCHOJIb30BaHUSI U TPOEKTHUPOBaHUSA 0a3
JAHHBIX : yueOHUK 11t By30B / B. M. Unmomeuknn. — Mockga : FOpaiir,
2023. — 213 ¢. — (Bricmiee ob6pazoBanue). —IbC IOpaiit. — URL:
https://urait.ru/bcode/510473 (nara obpamenus: 19.12.2023). — Tekcr :
3JIEKTPOHHBIN.

2. Tonctobpos, A. I1. YnpapieHnue JaHHBIMY : y4eOHOE OCOOUE JIJIst BY30B
/ A. T1. TonctoOpoB. — 3-¢ u3m., mepepad. u gon. — Mocksa : FOpaii,
2023. — 272 c¢. — (Bricmiee o6pazoBanue). — ObC Opaiir. — URL:
https://urait.ru/bcode/519787 (nara oopamenus: 19.12.2023). — Tekcr :
3JIEKTPOHHBIN.

3. Crpyxkun, H. II. ba3pl gaHHbIX: mpoekThpoBaHue. lIpakThkym :
yueOHoe nocooue 11s By3oB / H. I1. Ctpyxkun, B. B. 'oqun. — Mocksa
: FOpaiir, 2023. — 291 c. — (Briciiee oo6pazoBanue). —3IbC FOpaiit. —
URL.: https://urait.ru/bcode/512160 (mata obOpamenus: 19.12.2023). —
TekcT : IIEeKTPOHHBIM.

Jlononnumensvhas numepamypa:

4. Hecrtepos, C. A. ba3bl 1aHHBIX : Y4eOHUK U TIPAKTUKyM Jist By30B / C.
A. HectepoB. — 2-e u3z., nepepad. u gorn. — Mocksa : FOpaiit, 2023. —
258 ¢. — (Breicmiee o6pazoBanne). — ObC IOpaitt. — URL:
https://urait.ru/bcode/534292 (nata obparmienus: 19.12.2023). — Tekcr :
3JIEKTPOHHBIMN.

5. Maptumun, C. A. ba3sel ganubixX. IIpaktnueckoe npumenenue CYbJI
SQL u NoSQL-Tumna ays mpoeKTUpOBaHMsI HHPOPMAIMOHHBIX CUCTEM :
yaebHoe nocodue / C. A. MaptumuH, B. JI. Cumonos, M. B. Xpamnuenko.
— Mocksa : ®OPYM : UHDPA-M, 2024. — 368 c. — (Bricmiee
oOpa3oBaHue). — OBC ZNANIUM.com. — URL.:
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https://znanium.com/catalog/product/2096940 (mata  oOparieHus:
19.12.2023). — TeKCT : 37CKTPOHHBIH.

6. Mapkun, A. B. Cuctemsl rpadoBbix 0a3 naHHbiX. Neo4j : ydeOHOe
nmocobue 1y1st By30B / A. B. Mapkun. — Mockasa : FOpaiir, 2023. — 303
c. — (Boiciee o6pazoBanne). — OBC [Opaitit. — URL:
https://urait.ru/bcode/519845 (nara odpamenus: 19.12.2023). — Tekcr :

3JIEKTPOHHBIMN.

9. Ilepeuenb pecypcoB HHPOPMAUMOHHO-TEJTEKOMMYHHKAIIMOHHON CeTH

«I/IHTepHeT», HCOﬁXOIlHMl)IX AJIA OCBOCHMA NTUCIHHUIIJINHBI

1. DnekTponHas oubnuoreka OuHancoBoro yausepcurera (Ob) http://elib.fa.ru/

2. DnextponHo-oubmoreunas cuctema BOOK.RU http://www.book.ru

3. DIIeKTpOHHO-OMOIMOTEYHAsE ~ cucTeMa  «YHHBEpcHTETcKas  OuOiamoTeka

OHJIAMH» http://biblioclub.ru/

4. DIeKTPOHHO-OMOMMOTeUHas cucTeMa Znanium http://www.znanium.com

5. DIeKTPOHHO-ONOIHOTe Has cucTeMa m3narensctsa «FOPAMTY https://urait.ru/

6. DIeKTpOHHO-OUOIMOTEeUHAs cucrema U3/1aTeNIbCTBA ITpocnekt

http://ebs.prospekt.org/books

7. DIEKTPOHHO-OMOIMOTEUHAS cucTemMa U3/1aTeIbCTBA «JTanby»

https://e.lanbook.com/

8. JlenmoBas onnaitH-onommoreka Alpina Digital http://lib.alpinadigital.ru/

9. DnekTpoHHas oubmuorexka  M3marenbckoro noma  «['peGeHHUKOBY

https://grebennikon.ru/

10. JloxymenTarus o PostgreSQL https://www.postgresql.org/docs/

11. JlokyMeHTaIHsI o PostgreSQL oT Postgres Professional
https://postgrespro.ru/docs

12. PostgreSQL tutorial (yueonuxk) https://postgresqltutorial.com/

13. YuebHnble Kypchl 1o 6a3zam naHHbIX https://postgrespro.ru/education/courses

14. Kypcsl aj1s By30B 1o 0a3am JaHHBIX hitps://postgrespro.ru/education/university

15. JleMoHncTpanroHHas 60a3a maHHbIX https://postgrespro.ru/education/demodb

34


http://elib.fa.ru/
http://www.book.ru/
http://biblioclub.ru/
http://www.znanium.com/
https://urait.ru/
http://ebs.prospekt.org/books
https://e.lanbook.com/
http://lib.alpinadigital.ru/
https://grebennikon.ru/
https://www.postgresql.org/docs/
https://postgrespro.ru/docs/postgresql/9.4/index
https://postgrespro.ru/docs
https://postgresqltutorial.com/
https://postgrespro.ru/education/courses
https://postgrespro.ru/education/university
https://postgrespro.ru/education/demodb

16. loxymenTarwms mo MongoDB https://www.mongodb.com/docs/

17. UnrepaktuBHbIil Kype mo SQL https://sgl-academy.org/ru/quide

18. «ba3sml JTAHHBIX) - Kypc 110 0asaMm JTAHHBIX

https://stepik.org/course/2614/promo

19. «BBemenme B 0a3pl  JaHHBIX» - Kypc mno 0azaM  JIaHHBIX

https://stepik.org/course/1240/promo

20.  «UMHrepakTuBHbIi TpeHaxep mo SQL» - Kypc mo BBefeHHIO B 0a3bl JaHHBIX U

u3ydenunto s3pika SQL https://stepik.org/course/63054/promo

21. «CBoOomnoe morpyxkenune B CYBJ» - kypc mno ©0azam JaHHBIX

https://stepik.org/course/70710/promo

22.  «Kypc no backend pazpabotke nHa Python» - paGorta ¢ pensuuoOHHBIMU U

HepeISIIMOHHBIME Oa3amu TaHHBIX https://stepik.org/course/138258/promo

23.  «Hadoop. Cucrema st 06paboTku 00JbIIUX 00BEMOB JAaHHBIX» - KypC T10
o0paboTke OOJIBIITNX JTAHHBIX C MTOMOIIIBIO Hadoop

https://stepik.org/course/150/promo

24. Tabmumer ommumii B guanmektax  SQL B pasmeix CYB/]

http://en.wikibooks.org/wiki/SQOL dialects reference

25. bazoBeiit DVK, B TOoM wumcie mig oOydalIMXCS C OTPaHUYCHHBIMH
BO3MOXKHOCTSIMU ~ 3710poBbsi:  CHUCTeMbl — ympaBieHHs 0a3aMu  JTaHHBIX

https://campus.fa.ru/course/view.php?id=30498.

10. MeToanueckue ykazanusi JAJsi 00y4aOIUXCS 10 OCBOEHUIO TUCITUTIHMHBI

[Iporpamma guctummHa «CucTeMbl  yrpaBiieHUs 0Oa3amMu  JaHHBIX»
MOCTPOEHA TaKUM 00pa3oM, 4TOOBI OOydJaromuiicss BHavame u3yuni s3eik SQL u
noyuns 0a30Bble HaBBIKM pabOThl B oJHOW U3 coBpeMmeHHBIX CYDB/I, a 3atem
OBJIAJIETT BOIIPOCAMH MTPOCKTUPOBAHUS MH(DOPMAITMOHHBIX MOJIENIeH U 0a3 JaHHBIX,
MPUHIUANIAMU peanu3aiui d3HPEKTUBHBIX CUCTEM XpaHEHUsS U 00pa0OTKU JaHHBIX.
CamocTrosiTeNibHbIE W KOHTPOJBHBIE PAa0OTHI CHOCOOCTBYIOT (DOPMHUPOBAHUIO U
3aKPETUICHUIO Y OOYYalomUXCsl HaBBIKOB MPAKTUYECKOTO HCTOJIB30BAHUS S3bIKA

SQL u ocHOBHBIX Bo3MOXkHOCTEN coBpeMeHHbIX CYB/I.
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B nensx ycmemHoro ocBoeHus y4eOHOro Kypca oOydaromeMycs Clieqyer
noJpOOHO W TOCIEAOBATEIBHO H3Yy4YaTh PEKOMEHIOBAHHYIO TEOPHIO, AKTHBHO
paboTaTh Ha CEMUHAPaX, 3aKPEIUISATh U3YYEHHE TEOPETUUECKOTO MaTeprana JCKIHi
Y CEMUHAPOB BBINOJIHEHUEM TPAKTUYECKUX 3aJaHUI B 3aJaHHBIE CPOKHU.

Ecnu y oOydaromierocs BO3HUKaIOT TPYAHOCTH NPU OCBOCHUHU MaTepualia
JUCLHUIUIMHBI, OH MOXET I[IOCEaTh KOHCYJIbTAllUH, 3aaBaTh YTOUHSIOIINE
BOMPOCHI HA CEMHHApax, MpH HEOOXOIWMOCTH HCIOJIb30BaTh PEKOMEHIOBAHHBIC
TpeHaXepbl M JIONOJIHUTEIbHBIE OOyYalolue MaTepuaibl, HaXOJsAlIuecs B
cBOOOgHOM goctyne B cetu «MHTepHeT», i mnpuoOpeTeHust TBEpIbIX

MPaKTUYECKUX HABBIKOB PaOOTHI ¢ 0a3aMM TaHHBIX.

11. Ilepeyenb  UHPOPMANMOHHBLIX  TEXHOJOIWMH, WCHOJb3yeMbIX MPH
OCyLIeCTBJICHMH 00pa30BaTeJIbHOIO MpoLecca Mo AMCUUILIMHE, BKIIYas
nepe4YeHb HE00X0IMMOro NPOrpaMMHOI0 odecrneueHust U

HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

11.1. KoMIJIEKT JUIEH3UOHHOTO IPOrPAMMHOTO 00ECIICUEHMUS:
1. Windows, Microsoft Office mim Astra Linux, Libre Office.
2. AatuBupyc Kaspersky.
11.2. CoBpemenHnble mnpodeccuoHaIbHbIe 0a3bl JaHHBIX M HHPOPMAIMOHHBIC
CIIPABOYHBIE CUCTEMBI:
1. MudopmanmonHo-npaBoBas cucrema «l'apant».
2. Undopmanmonno-npaBoBas cucrema «Koncynbprant ILmrocy.

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

4. CucreMa  KOMIUIEKCHOTO  packpbitusi  uHpopmanmu  «CKPUH» -
http://www.skrin.ru/.
11.3. CeptudunupoBaHHble NPOrpaMMHBIE W allapaTHbIE CPEACTBA 3AIUTHI
uH(pOpMaIUU: — HE TIPETYCMOTPEHO.
11.4. CoBpemennas pessiiinonnas CYBJI, nampumep, PostgreSQL.

11.5. Tlpunoxenue, no3posioiee cTpouth ER-muarpammel, Hanpumep, draw.io.
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12. Onucanue MaTepUAIbLHO-TEXHUYECKOH  0a3bl, HeoOXOAMMON  JIA

OCYIIECTBJICHUA 06p330BaTeJIbHOI‘O nmpouoecca nmo JTMCUMIJIMHE

.HQKHI/IOHHI)IG 3aHATHA IIPOBOAATCA B My.III)TI/IMGIII/IﬁHI)IX AyaAUTOPHAX,
MNPAaKTHYCCKHUC 3aHATHA — B KOMIIBIOTCPHBIX  KJIaCCax. I[J'I?I IIPOBCACHUA
MMPAKTHYCCKHUX 3aHATUN HGO6XO,ZII/IM3 AyauTopus, OCHAIICHHAA IIPOCKTOPOM H
KOMITIBIOTCpaMHU C ITOCTOAHHBIM ITOAKIOYCHHCM K CCTHU I/IHTepHeT. I[HCHI/IHJII/IHa

aJalITUpOBaHa AJIs1 CTYACHTOB C OIrpaHNYCHHBIMH BO3MOKHOCTAMHA 310POBbA.
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