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1. HaumeHoBaHHeE IUCHHUIIIMHBI

«ba3bl JaHHBIX» .

2. IlepeyeHb IVIAHMPYEMBbIX Pe3yJIbLTATOB 0CBOECHHS 00Pa30BaTeIbLHOI

NporpamMMmsbl (MmepeyeHb KOMIETEHUM) ¢ yKa3aHUeM MHIUKATOPOB

X JOCTMIKCHUSI H IUIAHUPYEMBIX PpeE3yJabTaToB oﬁyqemm o

AUCHHUIIJINHE
Kon HaunmeHnoBanue HNuaukaropsl Pe3yiabTaTsl 00yyeHus
KOMIIe KOMIIETEHIM U AOCTHKEHUS (ymeHHs W 3HAHMSA),
TeHINH KOMITeTEeHIIUH COOTHECEHHbIE ¢ HHAUKATOPAMH
AOCTHKEHHS KOMIIeTEHIIUH
YK-4 CriocobHOCTb 1. Vcrionb3yeT OCHOBHbIE | 3Hamb: TEOPETUUYECKUE OCHOBBI
UCII0JIb30BaTh METOJIbI U CPENICTBA IIOCTPOCHUS M ONTHMHU3ALMHU
IIPUKIIATHOE MOJTy4eHUS, CTPYKTYpPbl COBPEMEHHBIX CHUCTEM
IIpOrpaMMHOEC MPEACTaBICHUS, XPAHECHUS | a3 JaHHBIX.
obecrieyenue  Tpu| ¥ 00OPaOOTKH JIAHHBIX. Ymems: MOJEIUPOBATH
peleHnn IIPEIMETHYIO o0nacthb C
npodecCHOHATBHBIX nocyenyromen peanusanuen b1 B
3a/1a4 pemsinonHbix CYB/I.
2. JemoHcTpupyeT| 3namsb: COBPEMEHHOE COCTOSIHUE
BIIQJICHUE " HaIpaBJICHUs pa3BuUTHUA
npoheccuoHaTbHBIMU texHoioruit CYBJI.
IaKeTaMu NPUKJIAAHBIX | YMemb: COCTABIATH 3alpoChl K
POrpamMm. pensitmonHeiM CYBJl Ha si3bike
SQL mist pemienust 3a1a4 oucka u
YIPAaBJIEHUS 1aHHBIMH.




3. Bribupaer Heobxonumoe
NPUKIIAJHOE TPOTrPaMMHOE
o0ecnieueHue B
3aBUCUMOCTH OT pelIaeMoi
3a7auu

3uamo: COBPEMEHHBIE
UH(POPMALIMOHHbIE TEXHOJOTHH U
IIpOrpaMMHEIE CpPEICTBA, B TOM

4uciie OTEYECTBEHHOTO
IPOU3BOJACTBA IPU  PELICHUU
3a/1a4 npodeccuoHabHOI
JeATEIbHOCTH

Ymems: BrIOMpaTH COBpEeMEHHBIE
uH(GOPMaIMOHHbIE TEXHOJIOTHH U

IporpaMMHBIE  CpeACTBa  IIpH
pelieHuu 3a1a4y
npodeccuoHanbHOM
JEeSTeIbHOCTH
4. Ucnionp3yeT npukiaaHoe| 3namo: pOOJIEMBI u
IPOrPaMMHOE OOECIIEYECHHE | BO3MOKHOCTH ~ HCIOJIb30BaHUS
MUl pCHICHUsT KOHKPETHBIX | cpyctemM — ympaBieHHs — 0a3aMu
MPUKIAIHBIX 337124 JAHHBIX;
Ymemos: aAHaJIM3UPOBATh u

CHHTE3UpPOBATH METOJHYECKYIO U
CIpPaBOYHYIO HH(pOpPMAIHIO TIO
COBPEMEHHBIM CYB[ IS
pelieHnusl MPAaKTUYECKUX  3a7ad
BBIOOPKU U yIIPaBJICHHS JAHHBIMHU.

YK-10

CnocoOHOCTh
OCYIIECTBIISTh
MTOUCK, KPUTUYECKH
aHaJIM3UPOBATh,
0000maTE u
CHUCTEMaTHU3UPOBATH
uH(pOpMaIHIO,
HCIOJIL30BATh
CUCTEMHLIN ITOIXO
JUTSL peIeHUs
IMOCTaBJICHHBIX
3amaq

1. Yetko onuchIBaTh
COCTaB U CTPYKTYPY
TpeOyeMbIX TaHHBIX U
nH(popManuu, TpaMOTHO
peayin3yeT NpoIecchl UxX
cbopa, 06paboTKH U
WHTEpPIpETAINN

3nams: cocTtaB WU
JaHHBIX W WHpOpMANUKA |
OCYIIECTBIISATh nporecc
00pabOTKH U XpaHEHUsI TaHHBIX.
Ymemsy:  mpoBomuTh  aHaNU3
peAMETHOM oOnactu IUIA
KOHKPETHOM NPUKIIATHON 3aJa4u
U CTPOUTH €€ MH(OPMALUOHHYIO
MOJIENb.

CTPYKTYpY

2.000CHOBBIBaBa€ET
CYIITHOCTH MTPOUCXOIAIIETO,
BBISIBJISIET 3aKOHOMEPHOCTH,
MIPUHUMACT IPUPOTY
BaprabeIbHOCTH

3namo: MCTOOUKN W MCTOIbI, B

TOM 4YHCI€ B HOBBIX BHJAX
npodeccuoHanbHOM

NEeATEeTPHOCTH I 00pabOTKH
uH(pOopMaIuy, MIPUPOIY
BapHaOEITHbHOCTH.

Ymemsp:  BbIBIATH  OOBEKTHI,
CBSI3H, KOPTEXKHU TUIST

Mozenuposanus b/I.




3. ®opmynupyeT NpU3HAK
KIacCH(UKAINK, BBIACTICT

COOTBETCTBYIOIIINE emy
TPYIIIBI OJTHOPO/THBIX
«00OBEKTOBY,

UAeHTU(DUIHPYET  OOIIHe

CBOMCTBA DJIEMEHTOB 3THUX
IPYIII, OICHUBACT IMOJIHOTY
pe3yIbTaToB
KJaccuukanuu,
MOKA3bIBACT  MPHUKIATHOC
Ha3HaYEHHE
KJIacCU(UITUPOBAHHBIX

rpynn

3unams: xnaccupukanuo 6a3
JTAHHBIX 110 CTPYKTYPE, TPUHIIUITHI
IIPEJICTaBICHUS uHpOopMaLun
Pa3UYHBIX TUIIOB.

Ymems: onpenenute HEgOCTATKU
pPa3IUYHBIX BapHAHTOB PELICHUS
MOCTaBJICHHOU 3ajauu,
OTIpeIeNUTh HEOO0XOIMMbIE
(GyHKIIMOHAJIbHBIE BO3MOXKHOCTHU
npoektupyemoiri CYB/I.

4. TI'pamotHo,
apryMeHTHPOBAHO
dbopMupyeT COOCTBEHHBIC
CY)XKJIEHHSI M OLICHKH.
Otnuuaer (daKTbI oT
MHEHHWH, WHTEpOpPETALN,
OLICHOK | TJA. B
pacCyXJICHHIX IPYrux
YYaCTHUKOB JESITEIbHOCTH.

JJOIT'MYHO,

3namo: UHGOPMAIMOHHBIC
TEXHOJOTHH JJIsi (hOPMUPOBAHHUS
WH(POPMAIMOHHON 0a3bl OIECHKH,
00pabOTKM M aHaIM3a HCXOIHBIX
aHHBIX.

Ymemes: 0I0MPAaTh
OpOrpaMMHBIE  TPOAYKTHl |
WH(POPMAIMOHHBIE  TEXHOJIOTHH
0 BU3YAIHM3AIlUM JaHHBIX JUIS
dbopmupoBaHus
UH(GOPMAIMOHHON 0a3bl OLICHKH

5. AprymMeHTHpOBaHHO U
JIOTUYHO MIpe/ICTaBIsIeT
CBOIO TOUYKY 3peHus
MOCPEACTBOM M Ha OCHOBE
CHUCTEMHOI'O ONMCAHHUS

3namop: 0COOEHHOCTH
NPEACTABICHUS] CBOEH  TOYKHU
3peHHsI Ha OCHOBE CHUCTEMHOIO
ormcanus b/I.

Ymems: npencraBnaTe  CBOMO
TOYKY 3pEHHUs MOCPEICTBOM U Ha
OCHOBE CHCTEMHOTO OIHUCAHMUS.

3. MecTo IMCUMILITHHBI B CTPYKTYpPe 00pa30BaTe/IbHON NMPOrpaMMbl

JucrunnuHa

«ba3bl

JaHHBIX» OTHOCHTCA

Kk [uxily wmarematuku wu

uH(popMaTUKU 10 HarpaiieHuto nmoarotoBku 38.03.05 - busHec-uHpopmartuka,

OIT «Iludpoas TpanchopMmanys ynpaBieHHs: OU3HECOM.




5.

4. O0beM IUCHUILIMHBI

(MoayJsis) B 3a4YeTHBIX e€IUHMIAX U B

AKAACMHUYECCKUX Yacax C¢ BbBIIACJICHHEM o0beMa ayI[HTOpHOﬁ (JICKIII/IH,

CeMl/IHapr) H CAMOCTOSITEJIbHOM paﬁoTbl Oﬁy‘laIOHIl/IXCﬂ

Buj yueoHoii pa6oThI o Bcero Cemectp 3 Cemectp 4
AMCUUILIMHE (B3/ex. m (B yacax) (B yacax)
yacax)
OO6uiast TPY10eMKOCTh 53.e., 180 u. 80 100
AUCIUIIJINHBI
Konmakmmnas paboma- 84 50 34
Ayoumopnuie 3anamusn
Jlexyuu 16 16 0
Cemunapwl, npakmuveckue 68 34 34
3aHAMUA
CamocmoamenvHnasn 96 30 66
paooma
Bun Tekyiero KOHTpoIs PacueTHo- PacuerHo-
aHaJIUTUYeCKas aHAJIUTUYeCKas -
pabora pabora
But ipoMeskyToaHOM 3adeT, 2K3aMeH 3auer DK3aMeH
aTTeCcTallld

Conep:kanue AUCHMILUIMHBI, CTPYKTYPHPOBAaHHOEe MO TeMaM (pa3aesnam)

AUCHUIUIMHBI ¢ YKa3aHMeM HX 00beMOB (B aKaJeMHM4YeCKHX 4Yacax) M BH/IOB

Y4eOHBbIX 3aHATHH

5.1 Conep:kaHue IMCUUIIMHBI

Tema 1. HNHpopMauMoOHHBbIE CHCTEMbl M CHCTeMbl 0a3 JaHHBIX.

ApxXuTeKTypa cucreM 0a3 JaHHBIX

OcHoBHbIE MOHATUS cUCTeM 0a3 naHHbIX. Mcropus 6a3 naHHbIX. JlaHHBIE U
uHpopmanus. OOume noHATUS 00 apXUTEKType cucteM 0a3 JaHHbBIX. CUCTEMBI
ynpasienns 6azamu gaHHbIXx (CYBJl) u 6a3er mannbix (BJl). ApXuTeKTyps
nocryna K  jgaHHeiM.  @ynkinum  CYBJl.  Copemennas CYbBJ[, kak
MHTErpUpoBaHHas maTdopma 06padboTku nHpopmaiuu. busnec-rpedoBaHusl.

Tema 2. IIpoexTupoBaHue 6a3 TaHHBIX



Knaccudukanus moneneri qanabix. OCHOBHBIEC dTambl TpoekTupoBanus b/l
JaTtanornueckue MOJIeu (Mepapxuueckas, ceTeBasi, peJiaiMOHHas).

Pensiuvonnass  anreOpa.  Omepauuud — pENSIIIMOHHOW — anreOpshl.
PenmsanmonHoO€E HCUKCIICHUE.

Pensitronnbie 6a3bl JaHHBIX. OCHOBHBIE MOHSATUS PEISLIMOHHON MOIETTN
JAHHBIX (OTHOIIEHHE, aTpuOyT, KOPTEXK, TUI JAHHBIX, JOMEH, NEPBUYHBIN
KJIIOY, BHEIIHUM  KJIIOY, THUIBl  CBSI3€M, IIEJOCTHOCTh  JIAHHBIX).
Konuenrtyanbuple u ¢uznueckue Mojenu JaHHbIX. HMHbonorudeckoe
MoJieupoBanue. Mojaenp «CylmHOCTb-CBA3b». ER-nuarpammel. Hotanun st
noctpoenuss ER-mumarpamm.  OObekTl U aTpuOyThl.  YHHUKaJbHBIE
uneHtudukaropsl. Csa3u. MonenupoBanue cBsazeit Mexay oobexkramu (ERD-
JTUarpamMMbl).

JlonoJIHUTENbHBIE ACHCTBUS CO CBA3AMHU. OTCIEKWBaHUE NU3MEHEHUUN
JAHHBIX. HOpPMaJM3allMd CXeMbl OTHOIIeHui. HopmanbHbie (QopMsl.
JlocToMHCTBA M HEAOCTAaTKM HOpMalu3aluu. busHec-mpaBuia mpu
NpoekTUpoBaHuM 0a3 jaHHBIX. PeOpa, wuepapxum U  PEeKypCHUBHOE
MojenupoBaHue.  MojaenupoBaHue — M3MEHEHUW W HCTOPUYECKOE
MOJEIUPOBAHUE.

[IpoexkTupoBanue pensairoOHHbIX 0a3 naHHbIX. [IpeoOpazoBaHue JTOrMYECKOM
MOJIEJH B pelisiiinoHHy0. ConocTaBieHrne 00beKTOB U aTpruOyTOB. COMoOCTaBlICHHE
NEePBUYHBIX U BHENTHUX Kitodeil. Cozmanue mpoekToB 0a3 MaHHBIX ((KU3HEHHBIN
UK pa3pabOTKU CUCTEMBI, 0030p MPOEKTa U Hayajao pabOThl. CO3/IaHKUe TAOJIHIL
JIJISl U'TOTOBOM Mpe3eHTallUM, MOJITOTOBKA JOKYMEHTAITUH ).

CoBpemennbie pensimonabie CYBJI. OcHoBHble XapakTepuctuku CYB/I.
JIoCTOMHCTBA U HEAOCTATKHU.

Tema 3. SI3bik PostgreSQL

Tunel MaHHBIX: IETOYUCIEHHBIC, YuClIa (PUKCUPOBAHHOW TOYHOCTH,
yuca ¢ TiaBarolieit Toukoil. CHMBOJIBHBIC (CTPOKOBBIC) TUTIBL: character, text

u varchar. Tunsl «zata/Bpemsi». Jlornueckuii Tun. OrpaHuyeHus IETOCTHOCTH:



orpannuenre yHukanbHocTh UNIQUE, orpannuenne CHECK, nepBuuHbIi
KJIFOY, BHEITHUN Kito4. [lonsTre 3anpoca.

Paznenenne komann PostgreSQL na DDL(Data Definition Language),
DML (Data Manipulation Language), DCL (Data Control Language), TCL
(Transaction Control Language).

Coznanuve u ynaneHue TabJuil.

OcHoBbl si3pika omnpenencHus aanHbpix (DDL): SELECT m WHERE:
CTOJIOIbI, CHMBOJIBI U CTPOKH, OTPAaHUYECHHE BBHIOPAHHBIX CTPOK, OIEPATOPbI
cpaHeHusi. WHERE, ORDER BY u ocHOBHbIE CcBeleHHUS O (PYHKIUSAX:
JIOTUYECKUE CpPaBHEHUS M TMpaBWIa CTapIIMHCTBA, COPTUPOBKA CTPOK,
OCHOBHBIE CBeJleHHuA O GyHKUMsIX. OgHOCTpOUHbIE (YHKIHMH: PETUCTP U
olnepaluyyd C CHMBOJIAMH, YUCIOBbIe (YHKUMH, (QYHKUMUA AAThl, (PYHKIUU
koHnBepTaruu, GyHkiuu NULL, ycioBHBIE BRIpaKeHUS.

Tema 4. JOIN B PostgreSQL u rpynnupoBka

Coenunenust (JOIN): mepekpecTHble M €CTECTBEHHBIC COCIMHEHUS,
dpa3bl coeIMHEHUS, BHYTPEHHUE U BHEIITHUE COCIUHEHNUS, CAMOCOCTUHEHUS U
UepapXuyecKue 3ampochl, COENMHEHHE MO IKBHBAJIEHTHOCTU U JEKApPTOBO
MPOU3BEJCHUE, COCAUHEHUs O3 yueTra OHKBUBAJCHTHOCTHM W BHEIIHUE
coenuHenus. ['pynmoBsie QyHKIMU: TpynmnoBbie QYHKIMH, COSAUHEHUS 0€3
y4deTa SKBUBAJIEHTHOCTU U BHEIIHHE COEAMHEHMS, UCTIONb30BaHue ¢ppa3 Group
By u Having, ucnonb3oBanue omnepamuii Rollup u Cube, rpynmupoBka
Ha0OpPOB, UCTOJIb30BAHKUE ONEPATOPOB HAOOPOB.

[louatue moxazanpoca. Krnaccudukamuss mnomzampocoB. IIpocTeie
nom3anpockl. CioxHbie moa3anpockl. CKalsgpHbIe MOA3anpochl. TaOaudyHbIe
noja3anpockl. Peannzanus OCHOBHBIX ONepaluid peiasiiuOHHON alireOpbl yepe3
noa3anpockl. OCOOEHHOCTH MPOTPAMMHUPOBAHUS CJIOKHBIX MO3aIIPOCOB.

Tema 5. U3MeHeHUe JaHHBIX

A3bik ManunynupoBanus JaHHbIMU (DML). BeraBka cTpok B TaOIUIB:
komanaa INSERT. Komanma INSERT ¢ oOmum TaOnMYHBIM BBIPAKCHUEM.

[Ipennoxxkenne ON CONFLICT. Komangma COPY. OGHOBIEHHE CTPOK B
7



tabmumax: komanga UPDATE. VYaanenwe crpok w3 TaOnuIl: KoMaHjaa
DELETE. Komanga TRUNCATE.

Tema 6. Tpanszakuuu

Cepnanuzauusa TpaH3akuuil. YpoBHM wu3omauuu Tpanzakuui: READ
UNCOMMITTED, READ COMMITTED, REPEATABLE  READ,
SERIALIZABLE. ®uxkcamus Ttpanzakiuu: komanga COMMIT. Ortmena
tpan3akuuu: koManga ROLLBACK. bnokuposku. Ipennoxxenne FOR UPDATE
koMmauasl SELECT. Komanma LOCK TABLE.

Tema 7. OnTuMHU3anys BHINOJHEHHUS 3aIPOCOB

Hcnonp3oBanue uHacKkcoB. Pasiauunbie Tunel uHAekcoB (B-tree, Hash,
GiST u t1.n.) Ilnan mnopsanka coenuHeHus. BpiOop MeTona BBIMOTHEHUS
coequuenna. Coznmanne mHaexkcoB: komaHna CREATE INDEX. Vnarenue
nunexkcos: komanga DROP INDEX. Muanekchl IO HECKOJBKHUM CTOJIOIIAM.
YHukanbHble HWHACKCHl. MHIEKChI Ha OCHOBE BbIpaXeHHWl. YacTuuyHbIe
WHJEKChl. MeToj TocTyna: MocJieIoBaTeNIbHBIA MTpocMOTp (sequential scan),
IpOCMOTp MO HHAEKCY (index scan), IPOCMOTP HCKIIOUYUTEIBHO HAa OCHOBE
uHaekca (index only scan) u mpocMOTp Ha OCHOBE OMTOBOM KapThl (bitmap
scan). Crioco6 coenuHeHusi HAOOPOB CTPOK (join): BIOKEHHBINA UK (nested
loop), xemmpoBanue (hash join) u cmusuue (merge join). Iloaxomer K
ONTUMM3ALMU 3aITPOCOB. AHaANIN3 MJ1aHa 3anpoca. [1naH BeIMoIHEHUS 3anpoca:
komanga EXPLAIN. Vnpasnenue mianupoBimiukoM. Onuust ANALYZE
komanasl EXPLAIN. Ontumuzanms — 3anpocoB.  HMHcTpymeHThl s
pPEAAKTUPOBAHUS CTPATETUU ONTHUMHU3ATOPA.

Tema 8. IlporpamMupoBaHie HA CTOPOHE cepBepa

Oynkumn  u npouenypsl.  Kareropum: VOLATILE, STABLE,
MUTABLE. Ileperpy3ka ¢byHkumii. 3Ha4eHUsS TapaMeTPOB MO YMOJTYAHUIO.
[lepemenHoe uwncino aprymeHToB. (DyHKIMH, BO3BPAILAIOIMIME MHOYKECTBA.
[Tomumopdueie pynkun. @ynknuu ¢ napamerpamu tuna OUT. Tpurrepsl u

TPUTTEPHBIC MTPOIIETYPHI (PYHKITHN).



5.2. YyeOHO-TeMaTHYECKHI IIJIaH

TpynoemkocTh B yacax

Ne | HammeHopanme *KonrTakTHas pabdora- ®opmbl
/| Tem (paszenon) Bee AyauTopHasi padora Camocrost TeKyLIero
u e — o Obmas, | Jlekn Cemunapsl, TeJIbHAA KOHTPOJIA
A | MPaKTHUCCKHE pa6ora ycneBaeMoCTH
3aHSITHS
1 |Uudopmanmonusie | 22 10 2 8 12 Ompoc,
CUCTEMBI U BBITIOJTHCHHE
CHCTeME 6a3 HHAMBUAYAIIbHBIX
JAHHBIX. SanarmH
ApXxuTeKTypa
cucteM 0a3 JaHHBIX
2 |Mopnenu qaHHBIX. 22 10 2 8 12 Omnpoc,
Pensiuponnas BBITNIOJTHEHHE
MOZIEIb TAHHBIX HHIMBUAYaITbHBIX
3a/laHui
3 |Cucremsl 22 10 2 8 12 Ompoc,
yIIpaBICHUS BBITIOJTHCHHE
0a3amMu JTaHHBIX WHIMBUTyaJIbHBIX
(CYB/I) 3a1aHUI
4 |IIporpammupoBanu | 22 10 2 8 12 Ompoc,
¢ 0a3 TaHHBIX Ha BBITIOJTHCHHE
a3bike SQL WHUBHTyAIbHBIX
3aJlaHUN
5 |KonnenryansHoe 22 10 2 8 12 Omnpoc,
MPOEKTUPOBAHHE BBITIOJTHEHHE
0a3 TaHHBIX WHIVBUIYaJIbHBIX
3aJlaHUN
6 |Ontumusanus 22 10 2 8 12 Ompoc,
BBITIOJTHEHUS BBITIOJTHEHHE
3a1mpocoB WHIVBUIYaJIbHBIX
3aJaHuN
7 |OGecnieuenue 22 10 2 8 12 Omnpoc,
IIEJIOCTHOCTH U BBITIOJTHCHHE
JIOCTYITHOCTH WHIMBUTYaJTbHBIX
JAaHHBIX 3aJaHuN
8 |HepensmuoHHbIE 26 14 2 12 12 Ompoc,
CUCTEMBI 06a3 BBITIOJTHCHHE
JTAaHHBIX WHIMBUTYaJTbHBIX
3aJaHUI
B nienom o 180 84 16 68 96 CornacHo

yuyeOHOMY IUIaHy:




JUCLUIIIINHE

pacdeTHo-
aAHATUTHYECKAs
pabora

Hroro B %

47 19 81 53

* 00BbEM KOHTAKTHOUM pabOThl B 0OYHO-320YHOK/3209HOM (hopMax 0Oy4YEeHHS U WHAMBUIYaTbHBIX
y4eOHBIX TUIaHAX OMPEEIIETCS COOTBETCTBYIOIIMMH YUCOHBIMH TUTaHAMU. TeMbl, peaan3yemMbie
B BUJC KOHTAKTHOH paOOThI, ONPEACISIOTCS IPEMoJaaBaTeNIeM CaMOCTOSTEILHO, UCXOIs W3

YPOBH:A UX CIIOKHOCTH.

5.3. Conep:kanne cCeMUHAPOB, NPAKTHYECKUX 3aHATHIA

HaumeHnoBanue Tem Ilepeuensb BonpocoB A5l 00CyKIeHHS HA ®opmbl
(pasneJioB) CEMHHAPCKUX, MPAKTHYECKUX 3aHATHUSIX, NpoBeIeHNs
HCHMILIHHBI peKoMeHaAyeMble HCTOYHUKHU U3 pa3jesos 8,9 3AHSITHI
Nudopmanronnsie CpaBHeHHE pa3IUYHBIX apXUTEKTyp cucteM 6a3 | MHTepakTuBHas
CUCTEMBI U CUCTEMbI | JAHHBIX. YPOBHH MPEJACTABICHHUS apXUTEKTYphl | (Gopma,
0a3 JaHHBIX. | cHcTeM 0a3 HaHHBIX. [loHATHE MOAECIH JaHHBIX. KOJIJICKTUBHOE
ApxuTEKTypa CHCTeM | CpaBHUTEIbHBIN aHAIN3 MOJIENIEH. o0cyxneHne
0a3 1aHHBIX. Pexomenoyemore ucmounuxu: 8.[1],[5]; 9.[1] pe3yJIbTaToOB
aHaJIM3a
[IpoexktupoBanue 6a3 | Pensunonnas anredpa. Omnepanuu pensiuMoHHONW | MHTepakTHBHAs
JTAaHHBIX. anreOpsl. PesiiimoHHoOe ncunciieHue. dopma,
OcHoBHbIE JTallbl MIPOEKTUPOBAHUS b/Jl. | mpakTtukym 10
[TpoexTrupoBaHue peIIUOHHBIX 0a3 TaHHBIX pELICHHIO0  3aaad
WNHponoruueckoe MoaenupoBaHue. o TEMaTHKE
Mopenb "cymHOCTh-CBA3B". 3aHATHUS u
ER-muarpammel. Hotammu mist moctpoenuss ER- | komnextuBHOE
JUarpaMM. o0cyxeHne
HopMmanuzanusi cxeMbl OTHOIICHUH. pelieHuit
Pexomenoyemvie ucmounuxu: 8.[1],[2],[4]; 9.[1],
[11]
SA3b1k PostgreSQL. Tunsl JIaHHBIX: LIEJIOYUCIICHHBIE, yucna | MHrepakTuBHALA
(MKCHPOBAHHON TOYHOCTH, 4YHMCIa C IuiaBaromeii | Popma,
Toukoii. CUMBOJIBHBIE (CTpOKOBBIE) TUMbI: character, | TPAKTHKYM 1o
. | pemeHuro  3amaqy
text u varchar. Tunel «mara/Bpemsi». Jlorudeckuit
o TEMaTHKe
THI.  OrpaHMYCHHS] LENOCTHOCTH: OrPAHHYCHHE | .00 "
yaukanbHocTd UNIQUE, orpanndyenune CHECK, | omnextuBHOE
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MEePBUYHBIN  KJIIO4Y, BHEMHUN Kimo4d. [loHsTue
3arpoca.

Pasgenenne komanna PostgreSQL nma DDL(Data
Definition Language), DML (Data Manipulation
Language), DCL (Data Control Language), TCL
(Transaction Control Language).

Cosznanue u yajaeHue TaOJuil.

OcHoBBbI s13p1ka  ompeneneHus gaHHbix (DDL):
SELECT u WHERE: cTton011p1, CHMBOJIBI ¥ CTPOKH,
OrpaHMYEHUE BBIOPAHHBIX  CTPOK, OMNEPATOPHI
cpaBuenuss. WHERE, ORDER BY wu ocHOBHBIE
cBefcHUST O (DYHKIMSAX: JIOTHUECKUE CPABHCHHS H
IpaBWjla  CTaplIMHCTBA, COPTUPOBKA  CTPOK,
OCHOBHbIE CBeJEHUS O QyHKIUAX. OAHOCTPOYHbIE
(GYHKIMU: PErucTp W ONepalud C CHMBOJAMH,
gyrciaoBble (QyHKIMH, (QYHKOUH [aThl, (QYHKIUH
koHBepramuu,  Qyakmun  NULL,  ycrmoBHbIe
BBIpaKCHHUSI.

Pexomenoyemoie ucmounuxu: 8.[1],[2],[4]; 9.[1],
[11]

o0cyxaeHue
pelLIeHn

JOIN B PostgreSQL u

IPYIIIAPOBKA

Coenunenus (JOIN): nepekpecTHbIEC 1 €CTECTBEHHBIE
coeanHEHUs, (pa3bl COCOUHEHHUS, BHYTPCHHHE H
BHEIIHWE  COCOUHEHHUS, CAMOCOCIUHEHUS  H
HWepapXW4ecKue  3alpochl,  COEAWHEHHE IO
SKBHUBAJICHTHOCTH W JEKapTOBO NPOHM3BEICHUE,
coeIMHEHUs 0e3 y4eTa SKBUBAJICHTHOCTH U BHEIITHHE
coeauHeHus. [ pymnmoBble (QYHKIUH: TPYIIIOBBIC
GbyHKINH, coenMHEHHs 0e3 ydeTa SKBHBAJICHTHOCTH
W BHEUIHWE COEJWHEHMs, WCIONb30BaHue (¢pas
Group By um Having, ucmnons3oBaHue ornepanui
Rollup wu  Cube, rpynnupoBka  HabOpOB,
HCIOJIb30BaHUE ONEPATOPOB HAOOPOB.

ITonsatue noJ3amnpoca. Knaccudukanus
nonzanpocoB. IIpocteie momzamnpockl. CroXKHBIE
nonzanpockl. CKalsipHble TOoA3anpockl. TabnuyHbe
nmoj3anpocsl. Peanmm3anus OCHOBHBIX — OMeEpaIii
yepes

pOTPaMMHUPOBAHUS

PENAUOHHON  anreOpbl 10/13aIIPOCHI.

Ocobennoctu CJIOXKHBIX
MO/3aIIPOCOB.
Pexomenoyemoie ucmounuxu: 8.[1],[2],[4]; 9.[1],

[11]

WHrepakTuBHAs
dopma,
IPAKTUKYM 1o
pelleHno  3ajad
o TEeMaTHKe
3aHSTUS u
KOJUJIEKTHBHOE
o0cyxaeHue
pelIeHuni

H3MeHeHUEe JaHHBIX.

S3p1k ManumynupoBanus nanabiMu (DML). BetaBka
ctpok B Tabmumpel: komanna INSERT. Komanma
INSERT ¢ o0muM TaOIUYHBIM BBIPAKEHUEM.
[Mpemnoxenne ON CONFLICT. Komanga COPY.

HNHurepakTuBHas
dopma,
IPAKTUKYM 1o
peueHuo  3axay
o TEMAaTHKE
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O6noBnenue cTpok B Tadiumax: komanga UPDATE. | 3ansTus u
VYnanenue crpok w3 tabmuim: komanga DELETE. | KOJIJICKTHBHOE
Komanna TRUNCATE. o0cyxaeHue
Pexomenoyemote ucmounuxu: 8.[1],[2],[4]; 9.[1], peruenui
[11]
Tpanzakuuu Cepuanuzauus TpaH3akuuil. YpoBHH u3oisiuuu | WHTepakTuBHAs
tpan3akiuii: READ UNCOMMITTED, READ | ¢opwma,
COMMITTED, REPEATABLE READ, | mpaktukym 1o
SERIALIZABLE. ®ukcanus TpaH3aKIuu: KOMaH/a | PEIICHHIO  3ajad
COMMIT. Ormena  TpaH3akIMU:  KOMaHJa | IO TEMaTUKE
ROLLBACK. bnokupoBku. Ilpemnoxenne FOR | 3anstus u
UPDATE xomanget SELECT. Komanga LOCK | koinekTuBHOE
TABLE. o0cyXaeHue
Pexomenoyemote ucmounuxu: 8.[1]; 9.[1] pelIeHuit
OnTumuzanus Ucnonb3oBanue  unpaekcoB. Ilman  mopsaka | MHTepakTuBHas
BBITIOJTHEHUS coequHeHUs.  BpiOop  meroma  BeImMoOdHEHHs | (opma,
3aIPOCOB. coequHenusi. Co3maHue  MHAEKCOB:  KOMaHJAa | MPaKTUKYM 1o
CREATE INDEX. VYpanenue MHIEKCOB: KOMaHJa | PEIICHHIO  3ajad
DROP INDEX. NHieKkChI 10 HECKOJIBKUM CTOJIOLAM. | TI0 TEMaTUKE
YHukanbHble UHACKCH. WHIOEKCHI Ha OCHOBE | 3aHATHS u
BbIpaKeHUH. YacTUUHbIE HHIEKCHI. MeTO OCTyIa: | KOJUIEKTHUBHOE
MoCNeIoBaTeIbHbIA MPOCMOTp (sequential scan), | oOcyxaeHue
MpOCMOTp MO WHIEKCY (index scan), MPOCMOTp | pEHICHUI
HCKITIOYUTENIbHO Ha OCHOBe HHIekca (index only
scan) ¥ IpOCMOTP Ha OCHOBE OMTOBOH KapThI (bitmap
scan). Crnoco0® coeauHeHusi HAOOPOB CTPOK (join):
BJIO’KeHHBIN UK (nested loop), xemmposanue (hash
join) u cnusHue (merge join). Ilomxomer K
ONITHMHU3AIIHH 3aIPOCOB.
Co3nanne unaekcoB: komanaa CREATE INDEX.
Vnanenne wunHnexco: komanma DROP INDEX.
WNHaekcel MO HECKOJNBKUM CTONOLAM. YHUKaIbHbIE
UHACKCHl. HMHAEKCHI Ha OCHOBE  BBIPAKECHUMU.
YacTuyHbIe UHACKCHI.
Pexomenoyemvre ucmounuxu: 8.[1],[2],[5]; 9.[1],
[11]
[IporpammupoBanue | @yukiuu u npouenypsl. Kareropun: VOLATILE, | 3ansTus B
na cropone cepepa. | STABLE, MUTABLE. Ileperpyska (QyHKIMA. | HHTEPaKTHBHOM
3HaYeHUS MapaMeTpoB 1o yMonuanuto. [lepemennoe | ¢Gopme B Bue
gucino aprymeHToB. DyHKIMH, BO3Bpallalomye | JUCKYCCHH.

MHOecTBa. [Tonmumopdusie dynkiun. OyHKIUN C
napamerpamu tuna OUT. Tpurrepsl u TpurrepHsie
npoueayps! (pyHKIIH).

Pexomenoyemote ucmounuxu: 8.[1],[2],[6]; 9.[1],
[11]
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6. IlepedyeHb y4eOHO-METOAUYECKOTO OOecTedeHHs IS CAMOCTOATEIbLHOM

paﬁoTbI oﬁyqaloumxcn o AMCIOMIIJIMHE

6.1. HepequL BOIIPOCOB, OTBOAUMBLIX Ha CaMOCTOATECJILHOC OCBOCHHE

TUCUUILINHBI, GOPMBbI BHEAYAUTOPHOI CAMOCTOATEILHOM PadoThI

HaunmenoBanue rem Ilepeyenb Bonpocos, DopMbI
(pa3neJioB) OTBOAMMBIX HA BHeayIUTOPHOIi
AUCHHUILIMHBI CAMOCTOSATEILHOE OCBOCHHE CaMOCTOSITEJILHOM
padoThI
WNudopmannonnsie CrpykTypa cuctem 0a3 JaHHBIX, cOCTaB cucteM | Pabora ¢ yueOHoif
CUCTEMBI U CUCTEMBI 0a3 nanHbIx. PazButue apxurektypsl cucteM bJl. | nuteparypoil. Pemenue
0a3 TaHHBIX. Ucropuss BJ. Omnpenenenne BJl. [danubie. | TunoBbix 3anay. Pazdop
Apxurekrypa cucteM | Madopmanus. busznec-rpedoBanus. BOIIPOCOB  II0  TeMe
0a3 TaHHBIX. 3aHATUS. BeinonHenue

JIOMAIIIHUX 3aJaHui K
KaXXJI0OMY 3aHATHIO

[IpoexktupoBanue 6a3
JTaHHBIX.

OTCleKUBaHHUE W3MCHCHUI JTAaHHBIX.
HOpMaju3aluu cxembl OTHOIIeHUuM. HopmaiibHbIe
(hOpMBL. JlocTtonHcTBa u HEJIOCTAaTKH
HOpMaJu3aluH. busnec-npasuna npu
pPOeKTUpPOBaHUK 0a3 JaHHBIX. Pebpa, uepapxun
u PEKypCHBHOE MOJIEITUPOBAHUE.
MogaenupoBaHue W3MEHEHHH W HCTOPUYECKOE
MOJIETUPOBAHUE.

PaGora ¢  yueOHOH
nureparypoil. Pemenue
TUIOBBIX 3a1a4. Pa3bop
BOIIPOCOB IO  TEMeE
3aHATUSA. BpinonHeHue
Y 3alllUTa JOMAIIHEro

TBOPYECCKOI'O 3adaHnA

(hash join) u cnusiHue (merge join).

S3pik PostgreSQL. ['pynnoBele ¢QyHKIUU: TpynmnoBele QyHkuuH,| Pabota ¢ ydeOHOI
coenquHeHUss 0Oe3 ydera SKBUBAJEHTHOCTH H| JuTeparypoil. Pemenue
BHEIIHHE COEIMHEHUs, HCIoNb30BaHue (pa3| TUMOBBIX 3a7a4. Pa3dop
Group By u Having, ucnons3oBaHue omepaiuii| BOMpoOCOB MO  TeMe
Rollup u Cube, rpynnupoBka HaOOpOB,| 3aHATUSA. BblnonHeHue
MCII0JIb30BaHUE ONEpaTopoB HAOOPOB. U 3alMTa JIoMallHen
ITonsTne IOA3aIIpoca. Knaccudukanus | KOHTpoJIbHOM paboThI
nojzanpocos. IIpoctsie moazamnpockl. CioxHbIE
M10/13aMPOCHI. Ckansipuble 10/13aMPOCHI.
Tabnuunble noa3anpockl. Peanuzanys 0CHOBHBIX
onepauuii  pemsAUOHHONW  anredpsl  yepes
noa3anpocsl. OCOOEHHOCTH MPOrPaMMHUPOBAHUS
CJIOHBIX MOJ3aIIPOCOB.
JOIN B PostgreSQL u | Cnoco6 coenuHenuss HabopoB cTpok (join): | Pabora ¢ yueOHOM
rPYNIUPOBKA BIIO>KeHHBIM 1K (nested loop), xemmupoBaHue | nuTeparypoi. Pemenue

TUTIOBBIX 3a/1a4. Pa3z6op
BOIIPOCOB MO  TEME
3aHATHSA. BruImmonHenne
IOMAaITHUX 3aJaHuid K
Ka)XJIOMY 3aHSTHIO
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3menenune maHHbBIX.

Komanma INSERT ¢ o00muM TaOJIHMYHBEIM
BoipaxkeHuem. lIpemnoxxkenne ON CONFLICT.
Komanna COPY. O6HOBIIEHHE CTPOK B TaOIHIIAX:
komanna UPDATE. Y panenue cTpok u3 Tabauir:
xkomanga DELETE. Komagma TRUNCATE.

Pabota ¢  ydeOHOH
nuteparypoil. Pemenue
TUIOBBIX 3a1a4. Pazbop
BOIIPOCOB [0  TeMe
3aHATUSA. BeinonHenue
JOMAalTHUX 3a/laHuil K
KQKIOMY 3aHSITHIO

Tpanzakuuu

OcHoBbl Tpan3zakuuid, CoiictBa ACID, YpoBHu
W30JISIIUU TpaH3aKIui (READ
UNCOMMITTED, READ COMMITTED,
REPEATABLE READ, SERIALIZABLE),
[IpoGnembl  w3omstuu  (Tpsi3HbIE  YTEHUA,
HENOBTOpsiEeMble UTEHUS, (PAaHTOMHBIEC 3aIUCH),
Komanabt yIpaBiIeHUS TpaH3aKIUIMHU
(COMMIT, ROLLBACK), biiokupoBku
(3KCKITIO3UBHBIC M COBMECTHBIC OJIOKMPOBKH),
[IpobGnembr B3ammHBIX OnokHpoBOK (deadlock),
Komanga LOCK TABLE, Ilpemnoxenue FOR
UPDATE B SELECT, Tpan3akiuoHHas
POU3BOIUTEILHOCTD, OnTumuszanus
TpaH3akLUul, ApXUTEKTypa cucTeM 0a3 JaHHBIX
(ynpaBiieHuE KOHKYPEHTHOCTBIO).

PaGota ¢  yueOHoOU
nuteparypoil. Pemenue
TUIOBBIX 3a/1a4. Paz0bop
BOIIPOCOB [0  TeMe
3aHATUS. BeinonHenue
JOMAalTHUX 3a/laHuil K
KKIOMY 3aHATHIO

Onrumusanus
BBITIOJTHCHHS 3aIIPOCOB.

Ilogxoasl K ONTHUMM3ALIUHN 3aIIpOCOB. Ananuz
I[JIaHa 3aIrpoca. IIman BBINOJHEHUS 3arpoca:

Pa6ora c yueOHoit
auTepaTypoil. Pemenue

KOMaHa EXPLAIN. VYrpasneHnue| THIOBBIX 3a1a4. Pazoop
manupoBmukoM. Onmust ANALYZE kxomaHbI | BOIPOCOB 10 TEME
EXPLAIN. OnTumunszanus 3aIpOCOB. | 3aHATUA. BelnonHenue u
NHCTpyMEHTBI JUIsl pEJAaKTUPOBAHUS CTPATETHH | 3alIATA JOMAIIHEH
onTUMM3aTopa. AHamM3  IUIaHAa  3arpoca.| KOHTPOJbHOU paboThl
Hcnons3oBanne wuHAekcoB. [lman mopsaka
coenquHeHus. BplOOp MeTona  BBINOJIHEHUS
COECTMHEHUS.

[IporpammupoBanue Ha| @ynkuun U npoueaypel B PostgreSQL, | PaGota ¢ yue6HOM

CTOpPOHE cepBepa.

Kareropun ¢ynkuuii (VOLATILE, STABLE,
MUTABLE), ITpuniuns! paboTsl U MPUMEHEHHS
neperpy3ku GyHKIuMH, 3HaYeHHs] TapaMeTpoB 10
yMmonuyaHuio, Pabora ¢ mepeMeHHBIM YHCIOM
apryMEHTOB, DyHKIMH, BO3BPAIAOIINE
MHOXecTBa, [lomumopdHble (yHKIMM U UX
ucnoip3oBanue, OyHKIKK ¢ mapaMeTpaMu TUIIA
OUT, Tpurrepsl MU TpUITEPHbIE IPOLEAYPHI
(¢pynkuumn), Hactpotika tpurrepos (WHEN, FOR
EACH ROW), IlpumeHeHue TpUITEpOB I
aBTOMAaTH3aIMK onepaluii B 6a3e TaHHBIX.

nureparypoi. Pemenue
TUNOBBIX 3a7a4. Pa30op
BOIIPOCOB 110 TEME
3aHATUA. BeinosnHeHne n
3alUTa JOMAaIIHeN
KOHTPOJIbHOM pabOThI
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6.2. IlepeyeHb BONPOCOB, 3aJaHMil, TeM IJs1 NMOJATOTOBKM K TeKYylIeMYy

KOHTPOJII0
Ilpumepnuie 3a0anun pacuemuo-aHaIumuieckou padoomal
Ipumep Nel

baza pannsle «Ceccus» [OJDKHA XpaHUTh HMHPOpMALMIO O claye
CTY/IEHTaMH 3K3aMEHOB B TEKYILYIO ceccuio. B 0aze TpeOyeTcst XpaHUTh JaHHbIE:

1. O cryneHrax, a MUMEHHO: HOMep 3aué€THoil kHkkH, PUO crynenra, HoMep
rpynmsl, HoMep TenedoHa, AaTa POKIACHHUS.

2. O mpemogaBatensix, a UMEHHO:

@O npenogasatens, kadeapa, T0JKHOCTb, YU€Hasl CTENEHb, CTaX padoThl,
OKJIJI.

3. O aucuMmiauHax, IPOBOAMMBIX MPENOJABATEISIMU, C YKa3aHUEM KoJa M
HAaUMEHOBAHUS JUCUUIUIMHBI, a TaKkKe OOIIEero KOJMWYEeCTBa YacoB,
OTBEJICHHBIX HA TUCIUIUIAHY.

4. O cpade CTyZIEHTOM 3K3aMeHa MO JUCIUIUIMHE C yKa3aHUeM JaThl CAauu

AK3aMEHA U MOJIYYEHHOU OIICHKH.

IIpumep Ne 2
B 6a3e maHHBIX JOJKHBI XPAaHUTHCS JAHHBIE O:

1. Typucruueckux 6a3ax (Ha3panue, Anpec, Tenedhon, Hauano ce3ona,
3aBeplilieHuEe CEe30HA).

2. Cotpynnukax (®amunus, Ums, OtdyectBo, JomxHOCTh, JlaTa poxxaeHus,
[Ton, Anpec, Tenedon, Typoaza).

3. Typucrax (®amunus, Ums, OtuectBo, [ata poxaenus, [lon, Anpec,

Tenedon).
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4. Mapmpyrax (MacTpykTop, Bua crutaBa, Kateropus cnoxxHoctu, nuHa
Mapuipyta, JnmureasHocTs moxo/a (B cyTtkax), HauanbHbli MyHKT,
KoneuHplii MyHKT).

5. Ilyreskax (Typucr, Typ6a3a, Homep xomuatsl, Tum nuranus, [lara 3ae3na,
Hata Bble3na, CTouMocTh myTeBKH, Mapupyt 1, Mapmpyt 2, Mapupyt
3).

6. IMoxomax (Typuct, Mapmipyt, /laTa BeIxoaa Ha MapiipyT, Jlata Bo3Bpara,
HNuctpykTop).

VY4ecTh, 4TO TYPUCT MOKET BEIOMPATh HECKOJIBKO MAapIIPYTOB U HHCTPYKTOP

00CITy’KMBaEeT HECKOJIBKO MAPIIPYTOB.

IIpumep Ne 3

B 6aze JaHHBIX JOJIKHBI XPAHUTBHCA JaHHBIC O:

1. Corpyanukax (amwnus, Umsa, OtuectBo, [lata poxaenus, [lon, Anpec,
Tenedon, [TacoptHbie naHHBIC, JJOMKHOCTD).

2. Nomxuoctsax (HanmenoBanme momkaocTH, Oxnan, O0sS3aHHOCTH).

3. Camonérax (Tum, bopToBoii Homep, [laTa Beimycka, CTpaHa
npou3BoauTesb, Hanér vacos, [lara nociegnero pemonta, /lara
CJICAYIOIIETO PEMOHTA).

4, Tunax camonéroB (Hanmenoranue, Haznauenue, BMmectumocTsn,
['pyzonoasemMHocth, CkopocTh, OrpaHuyeHus).

5. Okunaxax (Hanérano yacos, Cotpynuuk 1, Corpyanuk 2, CoTpyaHuk 3).

6. Peiicax (/lata u Bpems BeuteTa, A3pomnopt npuiera, A3pornopT
HazHaueHus, Otkyaa, Kyna, Oxkunax, Camonér, Bpems monéra).

7. bunerax (®amuums, Ums, OtuecTBO naccaxupa, [TacnopTHbie JaHHbBIE,

MecTo, Petica, I{eHa)

N3menuts cxemMy ©0a3bl MaHHBIX JJI  3aJaHusl J1000ro  KOJIMYEeCTBa

COTPYAHHUKOB B DKHUIIAXKE.
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Kpumepuu 6anvnoii oyenxku pasziuyHvix Gopm mexywe2o KOHmMpOJis

ycnesaemocmu

pexomenoayusix  Kageopol

cooeparcamces

UHGDOPMAYUOHHBIX

6 coomeemcmeyrowmux

MexXHoN02Ul

MemoOUYEeCKUx

Dakynremema

UH950pMCll4u0HHblx MEXHON02UN U AHAAU3A OOILUUUX OAHHDIX.

/. ®OHJ OLIEHOYHBIX CPEACTB /ISl IPOBeIeHHUS MPOMEKYTOUYHOM ATTeCTAlNH

00y4Jaromuxcsi Mo JMCUUIJINHE

HepequL KOMHGTCHHI/Iﬁ C YKa3aHHCM HWHIAUKATOPOB HX HOOCTUKCHUA B

MPOIIECCEe OCBOEHHUS 00pa30BaTENLHOW MPOTPAMMBI COJIEPKHUTCS B pasnene 2.

«Ilepeuyenn

IUIAHUPYEMbIX

pe3yJbTaToB

O0CBOCHUA

oOpa3zoBaTeILHOM

nporpaMmmal (nepequL KOMHeTeHIIl/Iﬁ) C YKazaHUEM HHIAUKATOPOB HX

JAOCTHKCHUA U IVIAHUPYEMBIX PE3yJabTaTOB Oﬁy‘leHI/Iﬂ Mo JTUCIHHUILJIMHEY.

Tunosblie KOHTPOJIbHBIC 3a1aHUHA UJIH HHBIC MaTEePHAJIbI, HGOﬁXOI[HMLIe

JJIS OLIEHKH MHIUKATOPOB 10CTHKEHUSI KOMIIETEHIIM A, 3SHAHUI U YMEHUM

HanmenoBanue | HammenoBanue PesyabTarsl TunoBbie KOHTPOJILHbIE
KOMIIeTeHIIUH UHIMKATOPOB o0y4eHHUs 3ajaHus
AOCTHKEHUS (ymeHHUsI v 3HAHUS),
KOMIIETeHIIUH COOTHECEHHBbIE C
HHIUKATOPAMU
AOCTHKEHU S
KOMIIETCHIIUH
YK-4 1.Mcnone3yer 3namep: Teopetndeckue | [lonstue ApPXUTEKTYPBI
Cnoco6HOCTb OCHOBHBIE OCHOBBHI MOCTPOEHMSI M | CUCTeMbl 0a3 naHHbIX. JlaliTe
HCII0JIb30BATh METO/IbI U | ONTHMU3ALUH CPaBHUTEBHYIO OLICHKY
MIPUKJIAHOE CpeacTBa CTPYKTYpBI JIByXypOBHEBOM "
MIPOrpaMMHOE MOJIy4EeHus, COBpEeMEHHBIX cucTem | TPEXYPOBHEBOH KJIMEHT-
obecrieyeHne NPEACTABICHHS, | 5o iy CEpBEPHBIX apXUTEKTYP
NpH  pEIICHUH | XpaHECHUS "
npodeccuonans | 06padoTKH
HBIX 33184 JAHHBIX. Ymemw: monenuposats | Bl siBiisleTech pyKOBOJUTENIEM
MpeIMETHYI0 00J1acTh ¢ | HH()OPMAIIMOHHO-
NOCJIEAYOLEN AQHAJINTUYECKOTO LIEHTpa
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peanusauueir b/l B
pensiuroHHbIX CYB/I.

KOMMEPUYECKOTO
OaHka. OnauM u3
CyIJ_I CCTBCHHLIX BHUJI0OB

IEeITEIbHOCTH OaHKa SBJISETCS
BbIJIaua KPEJIUTOB
IOpUAMYECKUM JuiaM. Bamei
3amadei SIBJISICTCS
OTCIIC)KNBAHNE JTMHAMHAKH
paboThI KPEAUTHOTO

ornmena. B 3aBucHMMOCTH OT
YCIIOBHM IIOJIy4EHMsI KpeIuTa,
MPOIEHTHOW CTaBKM M CpOKa
BO3BpaTa  BCE  KpEIUTHBIC
onepanuu JIEeNATCSA Ha
HECKOJIBKO OCHOBHBLIX BHJOB.
Kaxxnpiii U3 3TUX BUIOB UMEET
cBoe Ha3BaHue. Kpenut moxer

MOJIYYUTh KITUCHT, npu
pPErucTpaluy MpeIoCTaBUBIINN
clenyomue CBEJICHUA:

Ha3BaHUE, BUJI COOCTBEHHOCTH,
aapec, TenedoH, KOHTAKTHOE
muno. Kaxneid dakt BbLiadym
Kpenura perucTpupyercs
OaHKOM, pu TOM
(GUKCUPYIOTCS CyMMa KpeauTa,
KJIMCHT ¥ JIaTa BBIJIAYH.

2.JlemoHCTpUpPYET
BJIaJICHHE
npodeccuoHanbH
BIMH  TaKeTaMHu
MIPUKJIIaTHBIX
pOTrpamM.

3namp: COBPEMEHHOE
COCTOSIHHE u
HaIlpaBJI€HUsI Pa3BUTHS
texHosoruit CYB/JI.

Ymemn: COCTaBJIATh
3aMnpoChl K
pemsiuonHeiM - CYB/]
Ha s3pike SQL s
perieHus 3aaa4 Mmoucka
u YIPaBICHUS
JTAHHBIMHU.

[Ipusenure 0030p

coBpemeHHBIX CYB]]

Co3znarb npeacTaBiaeHue ¢
uHpopManueil 0 KHUrax,
KOJINYECTBO HK3EMILISIPOB
KOTOpBIX MeHee 10 mTyk.
Pa3paborats 3anpocs! 1
no0aBIIeHUs, OJTHOW 3aIUCH O
KHUTE Ha OCHOBE CO3/JaHHOTO
IpeACTaBICHUS
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3.Bribupaer

Heo0X0oInuMoe
MIPUKIIATHOC
MIPOrPaMMHOE
obecrieyenne B
3aBUCUMOCTH  OT

pelaeMon 3a1auu

3namb: COBpPEMEHHbBIE
UH(pOPMAIMOHHbIE
TEXHOJIOTUU u
pOrpaMMHBIC
CpeICTBa, B TOM YHCIE
OTEYECTBEHHOTO
MIPOM3BOJICTBA npu
pelIeHUH 3aja4
npodecCHoHATBLHOM
JeATEIIEHOCTH

Ymems: BBIOMpATh
COBpPEMEHHEBIC
UH()OPMAIMOHHBIE
TEXHOJIOTUU u
pOrpaMMHBIE

CpEeJIICTBA MPU PELICHUN
3a1au
npodeccnoHanbHOMI
JeSITEIIbHOCTH

B coorBeTcTBUM C BapuaHTOM

3aJaHus OTIPEICTUTh
HEOOXOIUMBIE MOJIEIN JaHHBIX
51 WHCTPYMEHTAJIbHBIE

CpeICTBa, HEOOXOIUMBIC ISt
pa3paboTKu MHQPOPMAITMOHHOMN
CHCTEMBI, 1 00OCHOBATH UX.

B coorBeTcTBUM € BapuaHTOM
3a/IaHMs OTIPECIIUTh BBIOpPATh
WHCTPYMCHTAIILHBIC CPEJICTBA,
HEOOXOAMMBIC IS pa3paboTKH
UH(POPMAITMOHHON CHCTEMBI, U
000CHOBATh HX.

4 Vicnonb3yer
MPUKIAHOE
IpOrpaMMHOE
oOecrnieueHue IS
peleHus
KOHKPETHBIX
MIPUKJIAHBIX
3a1a4y

3nams: 1upobiieMbl U

BO3MOKHOCTH
UCIOJIb30BAaHUS CUCTEM
ynpaBieHuss  0azamu
JTAaHHBIX.

Ymemn:

aHAJIN3UPOBATh U
CHUHTE3HPOBAThH
METOAMYECKYIO U
CIPaBOYHYIO
UHpOPMALINIO 1o
coBpeMeHHbIM  CYBJ]
JUIs peLeHus
NPaKTUYECKUX  3ajad

BBIOOPKHU U YIpPaBJICHUS
JTAHHBIMHU.

Vupasnenue CYBJl ¢ Touku
3pEeHUs MH(OPMaLMOHHON
0€30MacHOCTH

Pa3paboTare XpaHuMyo
npoueaypy, Koropas
OCYILIECTBIISIET BCTABKY
3anucei B Tabauny Kauru.
XpaHnuMmas npoueaypa A0JKHa
00ecneynThb 3alIUTy JaHHBIX
OT 1yOIMpPOBaHUS COTJIACHO
CIIEYIOIEMY MPAaBUITy: MOTYT
CYHICCTBOBAaTh HCCKOJIBKO KHHUI'
C OJJMHAaKOBBIMH Ha3BaHUIMH,
HO Y HUX OOJIKHBI OLITH
pa3HbIE aBTOPbI
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YK-10
CriocoOHOCTh
OCYIIECTBIISTh
ITOMCK,
KPUTHYECKH
aHAJM3UPOBATH,
0000111aTh u
CHUCTEMATU3HPOB
aTh
nHpopmaruto,
HCII0Ib30BaTh
CHCTEMHBII
IIOJIX O/
perieHus
IMOCTaBJICHHBIX
3a1a4

JJIA

1.Yetko 3name: coctaB U | MeTrogoiorus
OITMCBIBAThH CTPYKTYpPY JaHHBIX M | HPOCKTHPOBAHMSI
COCTaB H | yHpOpMaLHH W | peTSIIMOHHBIX  0a3  JaHHBIX
CTPYKTYPY ocymecrasath nponece | IDEFLX
TpedyeMbIX 00pabOTKU U XpaHEHHUS
AAHHBIX " jaHHEIX.
uH(pOpMaIHH,
IrPaMOTHO
peanusyer Yoemp: HpOBOHHTf CrnpoekTupyiite
MIPOLIECCHI px | AHAM3  TPCAMCTHOM | oynentyanbHyio MOaenb I
c6opa, o6paboTky | 0071acTH AL | cnenyromero 3a1aHus
Y UHTEpHpETaIun KOHKPETHOM [Tponaxa ABHaIIMOHHBIX
NPUKIAJHON 3aa9¥ W | GuimetoB. Jlas TOro, uTOOBI
CTPOUTh €C | HayaTh TMOKYNKYy OWJIETOB,
MH(OPMALMOHHYIO HE00X0IMMO BBECTHU
MOJICITb. a’pOMOPTHI BbUIETA U MPUIIETA.
Tak, B OJHOH CTpaHE MOXKET
OBITb HECKOJIBKO TOPOJIOB C
a’pormopTamMu,  TI€  MOTYT
TIPU3EMIISITCS
HIMPOKO(IO3EISKHBIC
CaMOJIEThI c 00JIBIIUM
KOJIMYECTBOM IacCaXUpPOB (Ha
npumepe Poccum, B ropone
MockBa ecTh TpH KPYIHBIX
MEXJIYHapOJHbIX  a3poIopTa,
OPUHUMAIOIINX TPAKIAHCKUE
CaMoJIEThl Pa3HbIX radapuTOB).
2.00ocHoBBIBaBa | 3nams: weroquku u | Iloustme OLAP u OLTP
eT CYIITHOCTh | METOJIbI, B TOM YHCII€ B | CHCTEMBI
MIPOUCXOJISIIECTO, | HOBBIX BHJIaX
BBISIBIISIET npodeccuoHaNbHOMI
3aKOHOMEPHOCTH, | JAEATEIbHOCTU TUTST
MIPUHUMAET 00paboTkH
MIPUPOAY uH(pOpMaIIUU, TPUPOTY
BapuabenbHOCTH | BapuabEeNIbHOCTH.
Ymems: BEIBJIATH | [lepeunciuTe OCHOBHBIC ATAIIbI
0OBEKTEHI, CBSI3H, | IPOEKTUPOBAHUE
KOPTEKH JuIst | HOpMann30BaHHOM b/J[

MozaennpoBanus b/I.
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3.Qopmynupyer | 3nams: IIepeuncnure u JanTe
MIPU3HAK Kiaccupukanuio 6a3 CPaBHUTEIBHYIO
KJ’IaCCI/I(bI/IKaL[I/II/I, JaHHBIX [0 CTPYKTYypeE, XAPaKTCPUCTHUKY MOOCIAM
BBIJICTISIET PYHLAIIBL JTAaHHBIX.
COOTBCTCTBYIOUWM | npencrapnenus
¢ oMy TpyIIEl uH(popManun
OJTHOPOJHBIX

Pa3IMYHbIX TUIIOB.
«OOBEKTOBY,
UACHTUDUIHPYET
oOmue CcBOKHCTBA Ymemsy:  ompenenmts Co3zmaiite CTPYKTYpy TaOIHIIbI
aneMeHTOB dTnx | HEAOCTATKH OtnenT ¢ NEpBUYHBIM |
rpyIi, oneHuBaer | Pa3JIMYHBIX BADHAHTOB | pyemmamM  kimtodoM.  [lpu
IIOJIHOTY peLICHUSA ynaneHun DupMBl yIansroTCs
pe3yNbTaToB IIOCTaBJIICHHOW 3aJa4M, | COOTBETCTBYIOIIUE 3aluCH 00
KIaccu(UKaluuyu, | ONpeaeanTh oTnene, INpd  U3MEHEHUU
MTOKa3bIBACT HEOOXOIUMbBIC HoMmepa Dupmbl H3MEHSIOTCS
MPUKIATHOE DYHKIHOHANbHBIE COOTBETCTBYIOILIME TOJS B
Ha3HAYeHUE BOZMOKHOCTH tabinue OtnenT Ha HOBoE
KiaccupuIupoBa HPOEKTHPYeMOii 3HauUCHUE
HHBIX TPYIIIT CYB]L
4.I'paMOTHO, 3namo: [lepeunciure Ha3HAauYeHUE U
JIOTUYHO, nH(pOPMaILMOHHbBIE OCHOBHBIE KOMITOHEHTHI
apryMEHTHUPOBAH | TEXHOJIOTUU IUISL | CUCTEMBI 0a3 TaHHBIX
0 dbopmupyet | bopMUpOBaHUS
COOCTBEHHBIE MH(}OPMaLOHHON
CYXKICHHS u | 6a3sl OLICHKH,
OLICHKH. 00paboTKH M aHanu3a
Otnuuaer (GakThl | UCXOAHBIX JaHHBIX.
oT MHCHUH,
UHTEpIpETalni, | Ymems:  mnonbupars | IIpuBequre  cpaBHUTEIBHYIO
OLICHOK M T.I. B | porpaMMHBIE XapaKTCPUCTHUKY Case-cpezzcm
paccyXIeHUAX IIPOYKTBI u | Ipu npoextupoBanuu bJ1
Apyrux MH()OPMAIHOHHEIE
YHaCTHHKOB TEXHOJIOTUHI 1o
JESATEIBHOCTH.

BU3YyalIM3alui JaHHbBIX

JUIS (dbopMupoBaHUS

MH(}OpMaLIOHHON

0asbl OLIEHKHU
5.AprymeHTHpoB | 3Hams: ocobenHocTH | O000IIEeHHAs TEXHOJIOTHSI
aHHO M JIOTMYHO | [IPEe/CTaBlIeHMs CBOeH | padoTel ¢ 0a3aMM JIaHHBIX.
MPEACTABIIAET TOYKM  3pEHHs  Ha Oransl paboTsl ¢ B/I.
CBOIO TO9KY | ocHOBE ~ CHCTEMHOTO
3peHus

MOCPEICTBOM H Ha
OCHOBE
CHUCTEMHOTO
OIMCAHMS

onucanus b/I.

Ymems: npencrasnars
CBOI0O TOYKY 3pEHHUS

mocpcaACTBOM n Ha
OCHOBC CHUCTEMHOTI'O
OITMCaHMHA.

bazoBrie IIOHATHUSI, OCHOBHBIC

JIOCTOMHCTBA M HEJOCTaTKU
PETALMOHHON MOAEITHN
B/I.
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IIpumepHbIe BONPOCHI I MOATOTOBKHU K 324€eTy

ApXHUTEKTypa cucTeM 0a3 JaHHBIX.
Monenu nadHbIx. Buasr Mmoaesen.

Konnenryanbusie (MH(OIOrHUecKkre) Mmoienu faHHbix. HoTtarmm.

> W nhpoe

HUcnons3oBanne ER-muarpamMm st CO3MaHUS KOHLENTYalbHBIX MOJIEIICH

JaHHBIX.

o1

Jlornueckue (naTaqoruueKue) MOACIH TaHHBIX.

6. Pensuuonnbie Mojaenu qaHHBIX. OCHOBHbIE OOBEKTHI pesuoHHBIX B/l u nx
CTPYKTYpa.

7. PenaunonHas anreOpa U pesiiuOHHOE UCUNCIICHUE

8. IloHsTHE 1ENOCTHOCTH JaHHBIX. [{eI0CTHOCTh OTHOIIEHUH U LENOCTHOCTD 10
CBA3SIM.

9. Ilonsarue HopMasibHOM (HOPMBI OTHOIIIEHUS. BUibI HOpMaIbHBIX (HOPM.

10.ITpuBenenue otnomenuit b/l xk Tpetbeit HopmanbHOU hopme.

11.Tpancopmaiiysi KOHIIENTYaJIbHON MOJIETH B JIOTHYECKYIO.

12.T'enepanus pusndeckoit Moemu.

13.OcHOBHBIE TOHATHS PEISIIIMOHHOW MOJETH NAaHHBIX (OTHOIICHHE, aTpuOYT,
JIOMEH, KOpPTEX, NEPBUYHBIA KIIOY OTHOIICHMS, BHEIIHWI KIIIOY, CBA3b
OTHOILIEHUH, KOHTPOJIb 1IEJIOCTHOCTH CBSI3EN).

14.Onepanuu pensiunoHHOM anredps! (mo Koany). Tumbl onepanuii coeTMHEHUS
OTHOLIECHHM.

15.®yHKIIMOHANIbHAS 3aBUCUMOCTh MEXKIY aTpuOyTaMH OTHOIICHUS (ITOJTHAs,
YacTUYHAsl, TPAH3UTHUBHAS).

16.Jlexommo3uins cxembl oTHOIIeHus. Hopmanbhbie popmbl. BiusiHue crenenu
HOpMAaJIM3alMu Ha TPOU3BOAUTENbHOCTD paboThl CYB/I.

17.J]lekoMno3uIMsl CXEMBbl OTHOIIEHUS.  AJNTOpUTM TME€pexojia KO BTOpPOH
HOpMaJILHOU opme.

18.JlekoMnO3uIIMsl CXEMbl OTHOIIEHHWsS.  AJITOpUTM TiepexoAa K TpeThei

HOpMaJILHOH opme.
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19.]/lexoMTIO3UITMSI CXEMBl OTHOIICHHS. AJITOPUTM TEPexoaa K PacIIupeHHOU
HOpManbHOU opme boiica-Komna.

20.Opranu3zanust PU3NYecKOro XpaHeH!s TaHHbIX.

21.Nudomornueckoe monenupoBanue. [Ipsmas u obpatHas reneparus. Momaenb
"cymHoCTh-CBA3b". ER-muarpamMmmbl. OcCHOBHBIE 31eMEHTH HoTamui IE u
IDEF1X. YpoBHU MOJENY JJAHHBIX.

22 .ER-auarpammsl. CyntHocTd. ATpUOYTHL. 3aJaHie CBA3EH MEXITY CYIIHOCTSIMH.

IIpuMepHbIe 3a1aHus 1JIsl MOATOTOBKH K IK3aMeHY

1. Haxomutcsa nu otHouienue (Tabsi. Ne) B HopManbHOU dopme? Ecnu na, To B
kKakoh. Ecnu oTHOIIEHHWE HE HAXOJIUTCS B TPEThe HOpMaJIbHOM dopme, TO
HEO0OXOJIMMO MPUBECTH €0 K TPEThell HOpMaIbHOU (hopMme.

2. Bpinenute nepBUYHbIE KITIOYU I[BETOM (OHA.

3. Co3zpaiite 4 otHomeHus Ci, IBISIOMUXCS PE3YJTbTATOM €CTECTBEHHOTO, JIEBOTO
BHENIHETO, TPABOT0 BHENIHETO U MTOJIHOTO COCAMHEHUI OTHOIIEHN A 1 B

4. OmnpenenuTe KOJIUYECTBO CACJIOK M0 KaXKIOMY COTPYIHUKY, HCKIIOYas
COTPYAHUKOB (PUPMBI DIIbI0PAIO.

5. Beimaiite  nmanneie o  ToBapax (HammenoBanme, Mapka, IleHa,
Jlata mpowusBojctBa, Ctpana mpousBoautens, Homep ckiana, KomudecTso),
npousBeneHHbIX B Anonnn m Kurae B 2016- 2017 romax, meHa KOTOPBIX
npesbimaetr 20000, a Takxke 0 poccUiicKUX ToBapax, He popoxe 10000.

6. Cosznaiite Tabnuiy XpaneHnue MMIOPTHBIX ToBapoB (HammenoBanue, Mapka,
Crpana_npousBoautenb, Homep ckitana, Komudectso).

7. O6noBute KommuectBo TeneBuzopoB Mapok @dotoH u Pamyra B Tabnuie
XpaHEHWE MMIIOPTHBIX TOBAPOB IIOCIE TNOCTYIUIEHHSI Ha CKJIaabl MO S

TCICBU30POB 3TUX MAPOK.
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Ilpumepnwvie 60npocel 011 NOO2OMOBKU K IK3AMEHY
1. Begenne B Teopuio 0a3 maHHbIX. OrmpenencHue HHGPOPMAITMOHHON
cuctemsbl, bJ1. Monenu B/I.
2. Onpenenenune CYB/I. Tunst CYB/.
. ®ynkunu CYB/I.
. [ToHsiTHE ApXUTEKTYPHI KIMEHT-CEPBEP.

. CrpykrypHnas yacte PM/I.

3
4
5
6. [IpaBWIIO 11€IOCTHOCTH CYHIHOCTEH.
7. HenoctHas yacte PM/I.
8. [IpaBWIIO CCHIITOYHOM LETOCTHOCTH.
9. Onepanuu, HapyarOUME CCHIOYHYIO LETOCTHOCTb.

10. Ctparerun noanep:kaHus CCbUIOYHOM LIEJIOCTHOCTH.

11. TeopeTuko-MHOXKECTBEHHBIEC ONIEPAIH B PEISIIMOHHON anredpe.

12. CrienpanbHbIe ONepaluy B PeNIIIMOHHON anredpe.

13. Cunrakcuc oneparopa SELECT. IIpumep.

14. OcHoBHbIle paznensl s3bika SQL. [Ipumepsl onepaTopoB MO KaKIOMY
paszeny.

15. Ipemnoxenue SELECT u FROM onepatopa SELECT. Bribopka.
Hckirouenne cTpok-ayonukatoB. [loctpoenue BeruncisieMbix nose. [Ipumep.

16. CpaBuenue 3HaueHudi B npemmoxennn WHERE. Onepamun [N,
BETWEEN, LIKE, IS NULL B npeanoxenun WHERE. TIpumep.

17. Wcnonb3oBaHue arperaTHbIX (YyHKUUA B MPEIIOKEHUSX OlepaTopa
SELECT. IIpumep.

18. Hcnonb3oBanue mnpemioxkenniit GROUP BY u HAVING oneparopa
SELECT. IIpumep.

19. Coptuposka B onepatope SELECT. Ucnonbs3oBanue npemyioxenus TOP.
[Tpumep.

20. Tunsl coegunenuit B npemnoxennn FROM omnepatopa SELECT.
[Tpumep.

21. Camocoeaunenus tabdnui. [Ipumep.
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22. Onepatop oobenunenust UNION. [Tpumep.

23. Oneparopsl Beruutanus EXCEPT u nepeceuennst INTERSECT. [Tpumep.

24. Tlomzampockl. Kiaccudukanuss mnoxazamnpocos. I[lpumep mnpoctoro
CKaJIIpHOT'O MOJ3arpoca.

25. IIpocteie TabnmuHbIe MTOA3anpockl. [Ipumep.

26. CnoxxHble TabJIMuHBIE oA3arpockl. [Ipumep.

27. Oneparopsl mogudukarmu qaaaeix INSERT INTO, UPDATE, DELETE.
[Tpumep.

28. Peanuzanus onepanuu OObEIUHEHUS PEISUUOHHOW aireOpbl B SI3bIKE
SQL.

29. Peanuzanus omnepanuu NEpecedeHMs] PESILUOHHOM anreOpbl B SI3bIKE
SQL.

30. Peanu3anus onepaiy BEIYUTAHUS PEISIITUOHHON anreOpsl B sa3bike SQL.

31. Oneparopsl coenuHeHus B a3bike SQL.

32. Coznanue B/l B CYB/] Postgres SQL. Ilpumep. OcHoBHBIE 00BEKTHI B/]
Postgres SQL.

33. daiinst B/ Postgres SQL. Cxpunt coznanus bJ1. [lepexitouenne Mexmy
b/I. Iloaknrouenue u orkiroucHue b/I.

34. Tunel nanubix B CYBJ] Postgres SQL.

35. Orpannuenuss CHECK, DEFAULT, UNIQUE. ITpumep.

36. Uzmenenune ctpyktypsl Tabmuisl B CYB]] Postgres SQL. ITpumep.

37. @ynkuuu padotsl ¢ natoit/Bpemenem B CYB/] Postgres SQL. ITpumep.

38. CocoObI 3a/1anus IepBUYHOTO Kitova. [Ipumep.

39. CriocoOsI 3aanus BHeTHEro Kitoyda. [Ipumep.

40. IlpencraBnenus. Moauduiupyemsie mpeacTaBieHus. OcoOEHHOCTH
MoaudUKaIMK JaHHBIX Yyepe3 npencrabienus. [Ipumep.

41. Moaenu apXUTEKTYpbl KIUEHT-CEPBEP.

42. JIByXypOBHEBasi U MHOTOYPOBHEBAsI apXUTEKTYPbl KIIMEHT-CEPBED.

43. Pacnpenenennble 0a3bl JaHHBIX, WX Ha3HA4YCHHE, CTPYKTYpa,

ocoOenHoctu peanuzaiuu B VIC.
25



IIpuMep 3K3aMeHAIHOHHOTO OWJIeTa
DK3aMeHaMOHHbIN OmeT Ne

1. Teopetnueckuii Bonpoc (10 6aoB)

Omneparuy pensinoHHON anreopbl. CrienuanbHbIC OTIEPAITHH.
2. Teopernueckuii Bonpoc (10 6as1oB)
Oransl ponecca BbINOJIHEHU oriepatopoB SQL.
1. 3amaya Nel (10 6a10B)
Bbluncnure KOJIM4ecTBO CAENOK, POBEACHHBIX M0 KaXJIOMYy HAMMEHOBAHUIO
ToBapa 2 u 3 Kareropui, nocrynuBmux u3 Kuras u Poccun.
2. 3agaua Ne2 (10 6a110B)
B Ttabmaune Bxnag cosmaiite mose IIponeHT co Jproroil M 3aloaHUTE €ro
JTaHHBIMU 13 110J1s1 [IpotieHT, eciiv y KieHTa HeT IbroT. Eciu ibrota umeercs,
TO 3HaYCHHE NpoleHTa yBennunBaercs Ha 0.01.
3. 3agada Ne3 (10 6a1;10B)
JoOaBbTe mone ['opox B Tabmuuny CoTpyaHuk c¢ orpanudeHuem (Mocksa,
TBeps, OMmck). 3anonHuTe ero no JanHbM Tadnuiel Cotpyanuk. [laker
4, 3amada Ne4 (10 6a110B)

Cozpaiite mpoueaypy Ui MOJACYETa KOJIMYECTBA BKJIAJOB II0 KaXKJIOMY
OTJACJIEHUIO. Y UYUTBIBATh CIEIYET TOJIBKO BKJIAJbI C CyMMOM BKiaaa > X, rae X
— Mmapamerp.

8. IlepeyeHb OCHOBHOM M JONOJTHUTEIbHON Y4eOHOMH JIUTEPATYPbI, HECOOXOAUMOH
JJIS1 OCBOCHMS IMCUMIIINHBI

OcHoBHas JuTepaTypa:

1. Hectepos, C. A. ba3el maHHBIX: Yy4eOHUK W MpPakTUKyM 1t By3oB / C. A.
HecrepoB. — 2-¢ u3zn., mepepad. u gorm. — Mocksa: FOpaiit, 2024. — 258 ¢. —
OBC MOpaiit. — URL: https://urait.ru/bcode/536687 (mata oOpaieHus:
14.11.2024). — TeKCT: 3MeKTPOHHBIH.
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2. Crpyxxkun, H. I1. ba3sl nanubIx: npoekTupoBanue: yueOHUK as By30B / H. 1.
CrpyxxkuH, B. B. 'oqun. — Mocksa: FOpaiit, 2024. — 477 c. — 3BbC Opaiir.
— URL: https://urait.ru/bcode/536006 (mara oOpamieaus: 14.11.2024). —
TeKCT: 3JIEKTPOHHBIN.

3. Maptummus, C. A. ba3bl 1aHHBIX: paboTa ¢ pacnpeaeIeHHbIMUA 0a3aMH JaHHBIX
u (aiinoBeiMu cucTemMamu Ha ipumepe MongoDB u HDFS ¢ ucnonb3oBanuem
Node.js, Express.js, Apache Spark m Scala: yue6HOe mocobume / C. A.
Maptumun, B. JI. CumonoB, M. B. Xpamuenko. — Mocksa: UH®PA-M, 2024.
— 235 C. — 9bC ZNANIUM. - URL:
https://znanium.ru/catalog/product/2139860 (mara oOpamenus: 14.11.2024). -

TeKCT: AIEeKTPOHHBIM.

JlomoTHUTEIbHAS JIUTEPATypAa:

4. Aransuos, B. II. ba3el ganneix. B 2-x kumrax. Kaura 1. JlokaiabHble 0Oa3bl
nauubeiX: yueOnmk / B. II. ArameiioB. — 2-¢ m3z., mepepab. — Mockaa:
NH®O®PA-M: ®opym, 2012. — 350 c. - TekcT: HenocpeacTBeHHsbln. — To xke. —
2021. - OBC ZNANIUM. — URL:
https://znanium.com/catalog/product/1222075 (nara oopamenus: 14.11.2024).
- TekcT: 3neKTpOHHBIMN.

5. Tloremkun, A. B. AHanu3 ganHbIX: yueOHoe mocooue = Data analysis. Tutorial
/ A. B. [lotemkun, Y. M. DliceimoHT. — MockBa: ®unyHuBepcutet, 2014. - 159
c. — Tekcr: HenocpencTBeHHbld. — To xe. - Ob ®unynusepcurera. — URL:
http://elib.fa.ru/rbook/potemkin_asymont.pdf (nara oopamenus: 14.11.2024). -
TeKCT: 3JIEKTPOHHBIN.

6. CoseroB, b. f. ba3sl nannbix: yueOoHuk ais By3oB / b. 5. Coseros, B. B.
[lexanoBckuii, B. JI. YepToBckoii. — 4-e u3a., nepepad. u mon. — Mockaa:
FOpaiit, 2024. — 403 ¢. — OBC Opaiit. — URL.: https://urait.ru/bcode/535113

(mata oopamenwusi: 14.11.2024). — TekcT: JIeKTPOHHBIN.
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9. IlepeyeHb pecypcoB HH(POPMALNMOHHO-TEIEKOMMYHUKAIIMOHHOH CceTH

«I/IHTepHeT», HCOﬁXOHl/IMbIX AJIS1 OCBOCHUA NUCHHUIIIMNHBI

1. NUudopmanmoHHo-00pa3oBaTeNIbHBIA  MOpTAl duHAHCOBOTO
YHUBEPCUTETA pu [IpaBuTenscTBE Poccniickon denepanun
http://portal.ufrf.ru/

YueOHnbie Kypcol PostgresPro https://postgrespro.ru/education/courses
DnextporHas 6ubmnorexka @uHaHcoBoro yauBepcurera (23b) http://elib.fa.ru/

DnexkTpoHHO-0MbmoTeyHas cuctema BOOK.RU http://www.book.ru

o~ W

DONeKTpOHHO-OMOIMOTEYHAasT  cUCTeMa  «YHUBEpPCUTETCKas  OuOimoreka

OHJIAWH» http://biblioclub.ru/

6. DnekTpoHHO-OUOIMOTEUHas cucTeMa Znanium http://www.znanium.com

7. DieKkTpoHHO-GMOMMOTEUHAs cucTeMa u3aTenbeTsa «FOPAW T https://urait.ru/

8. DneKkTpoHHO-OUOIMOTEeYHAs cucrema U3/1aTeIhCTBA [Ipocnekr
http://ebs.prospekt.org/books

9. DnekTpoHHO-OMOIMOTEeUHAS cucrema U3/1aTeNIbCTBA Jlanb
https://e.lanbook.com/

10.JlenoBas onnaitH-Onbnmoreka Alpina Digital http://lib.alpinadigital.ru/

11.9nexTpoHHas ouomoreka  UM3maTeiabckoro noma  «['peOEHHUKOBY
https://grebennikon.ru/

12.MaremMaTudecKkue >KypHajbl: TMOJHOTEKCTOBAsK KOJUIEKIMsA MaTeMaTudecKoro
uHctutyta uM. B.A. CrexnoBa PAH https://www.mathnet.ru/

13.Hayunas snextponHas 6ubnuoreka eLibrary.ru http://elibrary.ru

14 . HanmonanbHas 37eKTpoHHas OudaunoTeka http://u36.pd/

15.Pecypcbl  mH(DOpPMAITMOHHO-aHATUTUYECKOTO areHTCTBA M0 (UHAHCOBHIM
peiakaM Cbonds.ru https://cbonds.ru/

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

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

18.2nexkTpoHHBIEe TPOAYKTHI U3aaTenbcTBa Elsevier http://www.sciencedirect.com

19.Emerald: Management eJournal Portfolio https://www.emerald.com/insight/
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http://portal.ufrf.ru/
http://portal.ufrf.ru/
https://postgrespro.ru/education/courses

20.PedepatuBHas 0aza JAHHBIX o MaTeMaTHKe MathSciNET
https://mathscinet.ams.org/mathscinet/

21.Konnexuus Hay4HBIX KYpHAJIOB Oxford University Press
https://academic.oup.com/journals/

22.J5IeKTPOHHBIE KOJUIGKIIMM KHUT U JKypHAJIOB M3JaTelibcTBa Springer:
http://link.springer.com/

23.I1natpopma STATISTA https://www.statista.com/

24.baza JTAHHBIX Hay4HBIX KypHAJIOB U3/1aTENbCTBA Wiley

https://onlinelibrary.wiley.com/

10. MeTOIlI/I‘leCKI/Ie YKa3zaHus JJist oﬁyqamumxcn 10 OCBOCHHUIO M CIUIIJINHBI

W3yyenne  OUCHUIIMHBI ~ OPUEHTHPOBAHO  MPEXKAE BCEro  Ha
dbopMHpoBaHUE HAaBBIKOB paboOThl ¢ 0Oa3zamu JaHHbIX. HeoOXxoaumbie 3HaHUS
Teopuu 0a3 TaHHBIX (POPMUPYIOTCS KaK BO BpeMs JIGKIIMOHHBIX 3aHSATUMN, TaK U Ha
CEMUHAPCKUX 3aHATHAX. 711 yCIemrHoro yCBOCHHS JIEKIIMOHHOTO MaTepuaia
HEeoOXxoauMa peryisipHas padoTa ¢ PEKOMEHJOBAaHHBIMH METOIUYECKUMU
MaTepuaIamH.

3HauuTeNbHAA YAaCTh CEMHUHAPCKUX 3aHATUN MPOBOMASTCS B UHTEPAKTUBHOM
pekuMe ¢ TOJIPOOHBIM OOCYXKJIEHHEM H3y4aeMblXx TeM. AKTHUBHas paborta
KOMITBIOTEPHBIX KJIacCcaX M CaMOCTOSATENbHAs padoTa SBISIOTCS 00s3aTeIbHBIM
yciioBueM (OPMHUPOBAHMS 3HAHHWM, YMEHHM W HAaBBIKOB CaMOCTOSITEIHHOTO
MIPOCKTUPOBAHUSI M COMTPOBOXKICHUS 0a3 JaHHBIX.

B mepBom cemecTpe 60bI10€ 3HAUCHHUE MTPUAACTCS BHITIOTHEHUIO PACUETHO-
aHanuTHueckoir padote. IIpoekTupoBanue 06a3 MaHHBIX SBISETCA JTOCTATOYHO
CJIOKHOW WHKCHEPHOU 3a7a4eil, 1 TpeOyeT OT CTYACHTOB 3HAYUTCIbHBIX YCHUITUH
JUIsl ee perieHus. BrImonHeHuWe 3amaHusi pa3OuBaeTCs Ha JTambl, KOTOPHIC
HEOOXOJMMO  BBITMIONHATH  CBOEBpeMeHHO. Kaxnplii 3Tam  3aBepiiaercs

MNpEACTAaBJICHUCM PE3YJIbTATOB IIPCIIOAaBaTCIIIO.
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PacueTHo-anamuTdeckas paboTa BKIIOYAET B ce0s 2 dTamna:

1. KonnentyanbHoe, Jorudeckoe mpoektupoBanue bJl, co3manue
CKPHUIITA JJI FeHepalu PU3NIecKord MOJIEIH.

2. Pabota B POSTGRES SQL MANADGEMENT STUDIO.
Hcnonb3oBanue ['paduyeckoro pegakropa A co3aaHus 0a3 TaHHbBIX
u pabotsl ¢ BJI.

[lepBbrii  3ran  BhimonHeHUss PAP  3akmiouaercs B MOCTPOCHHHM
KOHLIETITYaJIbHOW MOJENH JaHHBIX, TOJHOM aTpuOyTUBHOM MOJENIM Ha
JIOTUYECKOM YPOBHE U T€HEPAIIMU CKPUIITA JIJIs1 CO31aHus (PU3NYECKOU MOJICTIH.

CTyneHTbl TOJNy4YaloT MCXOJHbIE JaHHBIE O TMPUKIAAHOM oO0JacTu ist
npoektupoBanus b/l

Conepxxanue oTyera

1. TuTynbHBIH JIHCT.

2. 3ananue Ha pa3paboTky b/I.

3amaHue, LeNIM M 3aJa4d pa3pabOTKH, MNPEANoJIaraéMble MOJIb30BATEINH,
aBTOMAaTU3UpyEeMble OU3HEC MPOIIECChl, OTPAaHUYCHHS MOJIEJCH, MPUHUMAaEeMble
JOTYIIICHUSI.

3. CemMaHTHYECKOE OMHUCAHUE MPEAMETHOM 00J1acTU

4. KoHuenrtyajabHas MOJCIb.

OT4eT COAECPKUT CKaHbl, OTPAKAIOIIUE MPOIECC KOHIENTYyaJIbHOTO
npoekTupoBanus. McxomHble naHHBIE UIsi TpOeKTUpoBaHus. Heobxomumbie
00OCHOBaHMS TPUHUMAEMBIX pelIeHud. JluarpamMma BKIIIOYA€T OCHOBHBIC
CYIIHOCTH U JIOMEHBI, U CBSI3U CYIIHOCTEH (B TOM YHUCIIE CBSI3M MHOTHE KO MHOTHM)
(Puc.1). Mogens MOXKET coaepaTb U KaTEropHalibHbIE CBSI3U, €CIU OHU
HeoOxoauMbl. CBsa3u  noanuchiBatoTCsA. (OCHOBHBIE HACTPOMKHM — MOJIEIIH,
CYIIIHOCTEW M CBSI3€M, peKOMEeHJ0BaHHble B meroanuke T.E. ToumnkuHOM s
KOHIICTITYJIbHOTO YPOBHS, JOJDKHBI OBITh OTpaKeHbI (AJIs1 CYIIHOCTEH — Ha

npuMepe OAHON U3 CYITHOCTEH HaJl0 MOKa3aTh B IOJTHOM 00bEME).
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5. Jlormueckast Mmozielb

OTuer 1Mo MOJHOW aTpUOYTUBHOM MOJIEIH JOJKEH COAEpKaTh AUArpaMMy,
OTOOPaXKAIOIIYIO CBSA3aHHBIE CYIIHOCTH C Y4Y€TOM INpeoOpa3oBaHusi CBs3ell U
npolecca HOpMaIrU3aluy 10 YPOBHS He HUKE 3-if HopManbHOU (hopmbl. CyIIHOCTH
JIOJDKHBI COZIEPKATh Bce aTpuOyThl. B 0TUeTe MpUBOASTCS TakKe CKaHbl HACTPOEK
JIOTHYECKOTO YPOBHSI.

6. OmpeneneHne TUIIOB XPAHUMBIX JaHHBIX

JList ka0 TaOIUIbl MPUBEIEM CIHCOK BCEX aTpUOYTOB C YKa3aHUEM THIA
naHHbeIX. [Ipy BbIOOpE THIIOB [@HHBIX CIIEIYEeT YYUTBHIBaTh, YTO Jajee i
peanuzanuu O0yaet ucnoib3oBatbest CYB/] Postgres SQL Server.

7. 3agaHue OrpaHMYECHUN IETOCTHOCTU JaHHBIX

s kaxmgoil  Tabauubl  HEOOXOAMMO  BBIAEIUTH  OTpaHUYECHUS,
HaKJIaJbIBAEMble Ha 3HAYEHUS aTpUOyTOB. JTO MOTYT OBITh OrpaHUYEHUS Ha
3HAYCHUs], 3HAYEHUS 110 YMOJIYaHUIO, 3anpeT/pa3penienue ucrnonb3oBanus NULL-
3HAYECHUH, OJJIEPKKA YHUKAJIBHOCTU 3HAYEHUH U JP.

8. Pazpabotka cuenapuss s co3gaHus bJl UM OCHOBHBIX OOBEKTOB

CTpPYKTYypbI B/]

B orduere mnpuUBOAMTCS MOCIEAOBATEILHOCTh CO3JAaHUS CKpUOTa H
COJEP’KUMOE CKPUIITA CO3/IaHUSl CTPYKTYpPhI 0a3bl TaHHBIX.

Ha BTopoM sTamne HeoOxoaumo paspadotath 3anpocskl Kk Bl mis

peanuzanuy HHPOPMAIMOHHBIX MTOTPEOHOCTEH TOJIH30BATEIIS

11. Tlepeyenbr HHGPOPMAIHOHHBIX TEXHOJIOTHH, MCIOJb3yeMbIX INpPH
OCYLIEeCTBJICHMH 00Pa30BaTEJIbHOI0 MPOLECCa 0 TUCHUILINHE, BRIYas
nepe4yeHb HEOOXOAMMOIO NPOrpaMMHOI0 o0ecnevyeHunst U

HH(OPMALMOHHBIX CIPABOYHBIX CHCTEM

11.1. KoMIUIEKT JIMIIEH3UOHHOTO MPOrPaAaMMHOI0 00ECIICUeHHUS:
1. Tlaket ouUCHBIX MpOTpaMM

2. AntuBupyc Kaspersky
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11.2. CoBpemenHnbie npodeccuoHaabHble 0a3bl JaHHBIX 1 HHPOPMAIIHOHHBIE
CHPAaBOYHbBIE CHCTEMBI:
1. Nudopmarmonno-npaBoBas cucrema «Koncynprant [lnrocy
2. NudopmanronHo-npaBoBas cucrteMa «I[ apant»
3. DnexrponHas sHumKIoneaus: http://ru.wikipedia.org/wiki/Wiki
4. Cucrema KoOMIUIEKCHOTO packpbitua wuHpopmanun «CKPUH»
http://www.skrin.ru/
11.3. CepTuduurpoBaHHbIe TPOTPAMMHBIE U allllapaTHBIE CPEICTBA 3aIIUTHI
nH(popMaIu: — HE TPEAYCMOTPEHO.
11.4. JIro6as pensmuonnas CYb]l, manpumep, PostgreSQL

11.5. JIro60e nipuioxeHue, momoraroiee cTpouts ER-monenu

12. Onmucanue MaTepUaTbHO-TEXHUYECKOH 0a3bl, HeOOXO0AUMON JIA
OCYILIECTBJICHHS 00Pa30BaTEJbHOI0 MPOLECCA MO0 JMCHHUIINHE
JIeKIMOHHBIE 3aHATHS MPOBOAATCS B MYJIbTUMEIUNHBIX ayIUTOPHSIX, a

CCMHHAPCKHUE 3aHATHA — B KOMIIBIOTCPHBIX KJIaCcCax.
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