denepanbHOE rOCyIapCTBEHHOE 00pa30BaTeIbLHOE
O10/’keTHOE yUpesKIeHNe BhICIIEero 00pa3oBaHust
«@PUHAHCOBBIA YHUBEPCUTET IIPHU

IMPABUTEJBbCTBE POCCUHUCKOM ®EJEPALIUN»
(PuHAHCOBBIM YHMBEPCHUTET)

Kadenpa undgopmManimoHHbIX TEXHOJIOTHI
daKy/bTeTa MHPOPMANUOHHBIX TEXHOJIOTHI H aHAIN3A 00JIbIINX JTAHHBIX

YTBEPXJIAIO

[TpopekTop no yueOHo

U METOJUYECKOU paboTe
E.A. Kamenesa

24.12.2024 r.

Kamanosa FO.B., Xacanosa 3.P.
ba3bl jaHHBIX
Pa6ouasi nporpaMMa IuCUMILIIMHBI

AJI1 CTYACHTOB, 06yqa}oumx051 10 HaIIpaBJICHHUIO MMOATOTOBKH.

38.03.05 - busznec undopmaruxka,
OII "Hudposas Tpanchopmarius ynpasiaeHus OusHecom"

Pexomenoosano Yuenvim cosemom
Daxyremema UHGOPMAYUOHHBIX MEXHOLOUL U AHAAUZA DOILUUX OAHHBIX

(npomoxon Ne 50 om 17.12.2024 2.)

O0obperno cosemom Kagheopvi ungpopmayuonuwvix mexmonocuii
(npomoxon Ne 5 om 10.12.2024 2.)

Mocksa 2024



Conep:xkanue
1. HanMEHOBAHUE MUCIIATITIHDBL. . . .. een et e e et e e e e e e e e e e e et eaeeea 2

2. IlepedyeHb TUIAHUPYEMBIX  pe3yJbTATOB  OCBOEHUS  0Opa30BaTEIbHOU
porpamMmsl (epeyeHb KOMIETEHIUHN) ¢ YKa3aHUeM UHANKATOPOB UX JOCTUKEHUS

u IUTAHUPYEMBIX PE3yJIbTAaTOB o0yueHus 150
b10% (01002000107 0: (PO 2
3. Mecrto JTIUCUMUTILIAHBI B CTPYKTYpE 00pa3oBaTe/IbHOM
100 010) 10 1Y 1Y 15 (P 4

4. OO0beM TUCHUIUIMHBI (MOJYJIsl) B 3a4ETHBIX €IUHUIAX M B aKaJeMHYECKUX
yacax C BbIJeJICHUEM oObemMa ayJuTOpHOM (JIeKUMH, CEMHHapbl) U
CaMOCTOSITEIIbHOU paboTHI
0107 0 0] 1170 o3 4

5. CopnepxaHue JUCHUIUIMHBI, CTPYKTYpUPOBAaHHOE IO TeMaMm (pazzenam)
JUCLUMIUIMHBL C YKa3aHueM HuX 00BbeMOB (B akaJeMHUYECKMX 4Yacax) U BUJIOB

DA (5100 205 0 Qe T2 o 17 1 (O 5
5.1 ConepKAHUE TUCHUATIIIIHB .....eeeeesurrrereessnnreeeessannneeeesssnsneeeesanns oeennnnnn 5
5.2. YUEOHO-TEMATHUCCKIM TITAH ....eeeuvvveeiviieessireeessteeesssneessssseeesssseeessnneens 8
5.3. ConepxaHue CEMUHAPOB, MPAKTHICCKHUX 3AHATHM] . ...ccvveveerieeriveninens 10
6. [lepeyeHb yueOHO-METOIUYECKOTO OOECIICUEHHUS Il CaMOCTOSITEIbHOMN
PabOThI OOYUAFOITUXCS TIO JTUCITUATIIIHE . . . et evveeenteeateeeanseennneeeanneeannneennns 12
6.1. IlepedyeHb BOMPOCOB, OTBOJUMBIX HAa CaMOCTOSATEIIBHOE OCBOEHUE
JTUCITUTUINHBI, (POPMBI BHEAYTUTOPHON CAMOCTOATEIBHOM pa0oOTHI ............. 12
6.2. IlepeyeHp BOMPOCOB, 3aJaHUM, TEM MJIA MOATOTOBKM K TEKYILEMY
14003 1§ 0100 1 {0 TSP 14
7. ®OHI OIEHOYHBIX CPEICTB JJIS TPOBEICHUS MPOMEKYTOUHOM aTTeCTaIlluu
OOYYAFOIIMXCS TTO JTACTIMIIITHHE . .+ ..\ vt e eteeeneseeentteeateeeanneeaneeeanneeennannrneens 16
8. IlepeueHb OCHOBHOM M JIOMOJIHUTEIHHON y4eOHOM JTUTEpATYPhl, HEOOXOIUMOM
AJTA OCBOCHU:I
D107 (R117 010117151 SR Omuodka!

3akiajKa He onpe/eseHa.

9. [Ilepeyenr pecypcoB HHPOPMAIMOHHO-TEICKOMMYHUKAITMOHHOW  CETH
«MHTEpHETY, HEOOXOTMMBIX TUTST OCBOCHHUS
B187(6100700 010705 1 3 PR 26

10. Mertoauueckue  ykazaHus  JIi  OOydYarOUIMXCS MO  OCBOCHUIO
B187(6100700 010705 1 3 PR 29

11. TIlepeyenr  uHGOPMAIMOHHBIX  TEXHOJIOTHUM,  HCHOJIB3YEMBIX  IIpHU
OCYULIECTBJICHUM 00pa30BaTEIbHOIO Mpollecca MO AUCIHUIUIMHE, BKJIOYas
nepedeHb HeO0OXOJWMOro MPOrpaMMHOI0 obOecredeHrus U WH(POPMAIMOHHBIX
(0101 15020 Qe % (0 ). 31



12.

Onucanue

MAaTEPUAIBbHO-TEXHUYECKON
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1. HaumeHoOBaHHE JUCIHUIIIINHBI

«ba3bl JaHHBIX) .

2. IlepevyeHb IVIAHMPYEMBbIX Pe3yJbTATOB 0CBOECHHA 00pPa30BaTeIbLHOI

nporpamMmsl (NmepedyeHb KOMIETEHUMI) ¢ YKa3aHHeM HMHAUKATOPOB

HX JOCTMIKCHUSI H IUIAHUPYEMBIX Ppe3yJabTaToB oﬁyqemm o

AUCHHUIIJINHE
Kon HaunmeHnoBanue Nuaukaropsl Pe3yabTaTsl 00yyeHus
KOMIIE KOMIIETeHIMHU AOCTHKEHUS (ymeHMs W 3HAHMSA),
TeHINH KOMITeTEeHIIUH COOTHECEHHbIE ¢ HHAUKATOPAMH
AOCTHKEHHS KOMIIEeTEHIIUH
YK-4 CriocobHOCTb 1. Vcrionb3yeT OCHOBHbIE | 3Hamb: TEOPETUUYECKUE OCHOBBI
UCII0JIb30BaTh METOJIbI U CPENICTBA IIOCTPOCHUS M ONTHMHU3ALMHU
IIPUKIIATHOE MOJTy4eHUS, CTPYKTYpPbl COBPEMEHHBIX CHUCTEM
IIpOrpaMMHOC MPEACTaBICHUS, XPAHCHUS | (a3 JaHHBIX.
obecrieuenue  Tpu| ¥ 00OPaOOTKH JIAHHBIX. Ymems: MOJEIUPOBATH
pelIeHnn IIPEIMETHYIO o0nacTp C
npodeCcCHOHATBHBIX nocyenyromen peanusaunuen b1 B
3a/1a4 pemsimnonHbix CYB/I.
2. JemoHcTpupyeT| 3namsb: COBPEMEHHOE COCTOSHUE
BIIQJICHUE " HaIlpaBJICHUs pa3BuTHUA
npodeccuoHaTbHBIMU texHojoruit CYB/I.
IaKeTaMu NPUKJIAIHBIX | YMemb: COCTABIATH 3alpoChl K
POrpaMmM. pensiimonHeiM CYBJl Ha si3bike
SQL mist pemienust 3a1a4 moucka u
YIPaBIECHUS TaHHBIMH.




3. Beibupaer Heobxonumoe
NPUKIIAJHOE TPOTrPaMMHOE
oOecnieueHue B
3aBUCUMOCTH OT pelIacMou
3a7auu

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

4uciie OTEYECTBEHHOTO
IPOU3BOJCTBA IPU  PELICHUU
3a1a4 npodeccuoHanbHOI
JeATEIbHOCTH

Ymemp: BrIOMpaTH COBpEeMEHHBIE
UH(GOPMaIMOHHBIE TEXHOJIOTHH U

IporpaMMHBIE  CpeACTBa  IIpH
pelieHuu 3a1a4y
npodeccuoHanbHOM
JEeSITeIbHOCTH
4. Ucnionp3yeT npukiaaHoe| 3uamo: poOJIEMBI u
IPOrPaMMHOE OOECIIEYECHHE | BO3MOKHOCTH ~ HCIOJIb30BaHUS
MUl pCHICHUsT KOHKPETHBIX | cpycteM — ympaBieHHs — 0a3aMu
MPUKJIAIHBIX 33724 JAHHBIX;
Ymemos: aQHAJIM3UPOBATH u

CHHTE3UPOBATh METOJMYECKYIO U
CIpPaBOYHYIO HH(pOpPMAIHIO TIO
COBPEMEHHBIM CYB[ IS
pelIeHnusl MPAaKTUYECKUX  3a7ad
BBIOOPKU U yIIPaBJICHHS JaHHBIMHU.

YK-10

CnocoOHOCTh
OCYIIECTBIISTh
MOUCK, KPUTUYECKH
aHaJIM3UPOBATh,
0000maTE U
CHUCTEMaTHU3UPOBATH
uH(pOpMalIO,
HCIOJIL30BATh
CUCTEMHLIN ITOIXO
JUTSL peIIeHUs
IMOCTaBJICHHBIX
3amaq

1. YeTko onuchIBaTh
COCTaB U CTPYKTYPY
TpeOyeMbIX TaHHBIX U
nH(popMannu, TpaMOTHO
peayin3yeT NpoIecchl UX
cbopa, 06paboTKH U
WHTEPIpPETAINN

3nams: CcoCcTaB WU
JaHHBIX W WHPOpMALUU |
OCYIIIECTBIISAThH nporecc
00pabOTKH U XpaHEHUsI TaHHBIX.
Ymemsy:  mpoBomuTh  aHaNU3
peMETHOU oOactu IUIA
KOHKPETHOM NPUKIIAIHON 3aJa4u
U CTPOUTH €€ MH(OPMALHNOHHYIO
MO/JIENb.

CTPYKTYDY

2.000CHOBBIBaBaET
CYIITHOCTh MPOUCXOIAIIETO,
BBISIBJISIET 3aKOHOMEPHOCTH,
MIPUHUMACT IPUPOTY
BapnabeIbHOCTH

3namo: MCTOOUKHN W MCTOIbI, B

TOM 4YHCI€ B HOBBIX BHJAX
npodeccuoHanbHOM

NEeATETLHOCTH i1 00paboTKH
uH(popMaIuy, MIPUPOAY
BapHaOEIbHOCTH.

Ymemsp: BbIBIATH  OOBEKTHI,
CBSI3H, KOPTEXKHU TUTS

Mozenuposanus b/I.




3. ®opmynupyeT NpU3HAK
KIacCU(UKAINK, BBIACTICT

COOTBETCTBYIOIIINE emy
TPYIIIBI OJTHOPO/THBIX
«00OBEKTOBY,

UaeHTU(DUIUPYET  OOIIHe

CBOWCTBA 3JIEMEHTOB 3THX
IPYIII, OIEHUBACT TOJTHOTY
pe3yIbTaToB
KJaccuukanuu,
MOKA3bIBAET  IPHUKIATHOC
Ha3HAYCHUE
KJI1accU(UITUPOBAHHBIX

rpyninn

3unames: xnaccupukanuo 0a3
JTAHHBIX 110 CTPYKTYPE, TPUHIIUITHI
IIPEJICTaBICHUS uHpOpMaLUun
Pa3UYHBIX TUIIOB.

Ymems: onpenenute HEgOCTATKH
pPa3IUYHBIX BapHAHTOB PELICHUS
MOCTaBJICHHOU 3ajauu,
OTIpeIeTUTh HEOOXOIMbIE
(GyHKIIMOHAJIbHBIE BO3MOXKHOCTHU
npoektupyemort CYB/I.

4. TI'pamotHo,
apryMeHTHPOBAHO
dbopMupyeT COOCTBEHHBIC
CY)XKJIEHHSI M OLICHKH.
Otnuuaer (daKTbI oT
MHEHHWH, WHTEpOpPETALNH,
OLICHOK | T.JA. B
pacCyXJICHUSIX JIPYTUX
YYaCTHUKOB JESITEIbHOCTH.

JJOIT'MYHO,

3namo: UHGOPMAIMOHHBIC
TEXHOJIOTHH JJIsi (hOPMUPOBAHHUS
WH(POPMAITMOHHON 0a3bl OIECHKH,
00pabOTKN M aHaIM3a MCXOIHBIX
aHHEIX.

Ymemes: 0I0MPAaTh
OpOrpaMMHBIC  TPOAYKTHl |
UH(POPMAIMOHHBIE  TEXHOJIOTHH
0 BU3YAIHM3aIlUM JaHHBIX JUIS
dopmupoBaHus
WH(GOPMAIMOHHON 0a3bI OIICHKH

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

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

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

3. MecTo IMCUMILIUHBI B CTPYKTYpPe 00pa30BaTeIbHON MPOrpaMMbl

JncnunnuHa

«ba3bl

JaHHBIX» OTHOCHTCA

k [uxily wmarematuku u

uH(popMaTUKU 1O HarpasiieHuto nmoarotoBku 38.03.05 - busHec-uHpopmartuka,

OII «Iludpoas TpanchopMmanus ynpaBieHus: OU3HECOM.




5.

4. O0beM IUCHUILIMHBI

(MoayJsig) B 3a4YeTHbIX e€IUHMIAX U B

AKAACMHUYECCKUX Yacax C¢ BbBIIACJICHHEM o0beMa ay):[I/ITOpHOﬁ (JIeKIIl/II/I,

CeMl/IHapr) H CAMOCTOSITEJIbHOM paﬁoTbl Oﬁy‘laIOHII/IXCSI

Buj y4eoHoii pa6oTnl o Bcero Cemectp 3 Cemectp 4
AMCUUILIMHE (B3/ex. m (B yacax) (B yacax)
yacax)
OO6uiast TPY10eMKOCTh 53.e., 180 u. 80 100
AUCIIUIIJIMHBI
Konmakmmnas paboma- 84 50 34
Ayoumopnuie 3anamusn
Jlexyuu 16 16 0
Cemunapwl, npakmuueckue 68 34 34
3aHAMUA
CamocmoamenvHnasn 96 30 66
paooma
Bun Tekymero KoHTpos PacueTHo- PacuetHo-
aHaJIMTUYeCKas aHAJIUTUYeCKas -
pabora pabora
But ipoMeskyToaHOM 3adeT, 2K3aMeH 3ader DK3aMeH
aTTeCcTalllNd

Conep:kanue AUCHMILUIMHBI, CTPYKTYPHPOBAaHHOEe MO TeMaM (pa3aesam)

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

Y4eOHBbIX 3aHATHH

5.1 Conep:kaHue IMCUUIIMHBI

Tema 1. HHpopMauMoOHHBbIE CHCTEMbl M CHCTeMbl 0a3 JIaHHBIX.

ApxuTeKkTypa cucreM 0a3 JaHHBIX

OcHoBHbIE MOHATUS cUCTeM 0a3 naHHbIX. Mcropus 6a3 gaHHbIX. JlaHHBIE U
uHpopmanus. OOume noHATUS 00 apXUTEKType cucteM 0a3 JaHHBIX. CUCTEMBI
ynpasienns: 6azamu gaHHbix (CYBJl) wm 6a3er mannbix (BJl). ApXuTeKTypsl
nocryna K  jgaHHeiM.  @ynkinuum  CYBJl.  Copemennas CYBJ], kak
MHTErpupoBaHHas miaTdopma 06padboTku nHdopmanuu. busnec-rpedoBanusl.

Tema 2. IIpoexTupoBaHue 6a3 TaHHBIX



Knaccudukanus moneneri qanabix. OCHOBHBIEC dTambl TpoekTupoBanus b/l
JaTanornueckue MoJIeu (Mepapxuueckas, CeTeBasi, peJialMOHHas).

Pensiuvonnass  anreOpa.  Omepauud — peNSIIMOHHOW  anreOpshl.
PemsauronHoe ncuncieHue.

Pensiuronnbie 6a3bl JaHHBIX. OCHOBHBIE MOHSATUS PENSLIUOHHON MOIETTN
JAHHBIX (OTHOIIEHHE, aTpuOyT, KOPTEXK, TUI NAHHBIX, JOMEH, NEPBUYHBIN
KJIIOY, BHENIHUM  KJIIOY, THUIBl  CBSI3€M, IIEJOCTHOCTh  JIAHHBIX).
Konuenrtyanbuple u Quznueckue Mojenu JaHHbIX. HMHbonorudeckoe
MoJieupoBanue. Mojenb «CylnHOCTh-CBA3b». ER-nuarpammel. Horanuun st
noctpoenuss ER-mumarpamm.  OObekTl U aTpuOyThl.  YHHUKaJbHBIE
uneHtudukaropsl. Csa3u. MonenupoBanue cBazeit Mexay oobexkramu (ERD-
JTUarpamMmbl).

JlonoJIHUTENNbHBIE ACHCTBUS €O CBA3AMHU. OTCIEKWBaHUE NU3MEHEHUUN
JAHHBIX. HOpPMaJM3alldd CXeMbl OTHOIIeHu. HopmanbHbie (QopMsI.
JlocToMHCTBA M HEAOCTAaTKM HOpMalu3aluu. busHec-mpaBuia mpu
NpoeKTUpoBaHUM 0a3 JaHHBIX. PeOpa, wuepapxum U  PEeKypCHUBHOE
MojenupoBaHue.  MojaenupoBaHue — M3MEHEHUW U HCTOPUYECKOE
MOJEIUPOBAHUE.

[IpoexkTupoBanue pensairoOHHbIX 0a3 naHHbIX. [IpeoOpazoBaHue JTOrMUYECKOM
MOJIEJH B pesiiinoHHy0. ConocTaBieHrne 00beKTOB U aTprOyToB. COMoCcTaBlIeHHE
NEePBUYHBIX U BHENTHUX Kitodeil. Cozmanue mpoekToB 0a3 MaHHBIX (KU3HEHHBIN
UK pa3pabOTKU CUCTEMBI, 0030p MPOEKTa U Hayajao pabOThl. CO3/IaHKe TAOJIHIL
JIJIsl U'TOTOBOM MpEe3eHTalUU, MOJITOTOBKA JOKYMEHTAITUH ).

CoBpeMennbie pensimonabie CYBJI. OcHoBHble XapakTepuctuku CYB/I.
JloCcTOMHCTBA U HEAOCTATKHU.

Tema 3. SI3bik PostgreSQL

Tunel MaHHBIX: IETOYUCIECHHBIC, YuCiIa (PUKCUPOBAHHOW TOYHOCTH,
yucia ¢ 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).

Coznanue v ynaneHue TabJuil.

OcHoBbl si3bpika omnpenencHus gAanHbix (DDL): SELECT m WHERE:
CTOJIOIbI, CHMBOJIBI U CTPOKH, OTPAaHUYECHHE BBHIOPAHHBIX CTPOK, OIEPATOPbI
cpaHenus. WHERE, ORDER BY u ocHOBHbIE CcBeleHHUS O (PYHKIUSAX:
JIOTUYECKUE CpAaBHEHUS U TMpaBWa CTapIIMHCTBA, COPTUPOBKA CTPOK,
OCHOBHBIE CBeJleHHuA O GyHKuMsIX. OgHOCTpOUHbIE (YHKIMH: PETUCTP U
olnepalyyd C CHMBOJIAMH, YUCIOBbIe (YHKUMH, (QYHKUMUA AATHI, (PYHKIUU
kouBepraiuu, GpyHkuuu NULL, ycioBHBIE BRIpaKEHUS.

Tema 4. JOIN B PostgreSQL u rpynnupoBka

Coenunenust (JOIN): mepekpecTHble M €CTECTBEHHBIC COCIMHEHUS,
¢dpa3bl coeIMHEHUS, BHYTPEHHUE U BHEIITHUE COCTUHEHUS, CAMOCOCTIUHEHUS U
UepapXuyecKue 3ampochl, COEIMHEHHE MO IKBHBAJIEHTHOCTU U JEKApPTOBO
IPOU3BENIEHUE, COEAMHEHHs Oe3 ydeTra OHKBUBAJEHTHOCTH M BHEIIHUE
coenuHenus. ['pynmnoBeie QyHKIMU: TpynmnoBbie QYHKIMH, COSAUHEHUS 0€3
y4eTa SKBUBAJIEHTHOCTH U BHEIIHUE COEAMHEHUS, UCTIOIb30Banue ¢ppa3 Group
By u Having, ucnonb3oBanue omnepamuii Rollup u Cube, rpynmupoBka
Ha0OpPOB, UCTOJIb30BAHKE ONEPATOPOB HAOOPOB.

[Tonatue moxzanpoca. Krnaccudukamuss mnomzanpocoB. IIpocTeie
nojzanpockl. CroxkHble noazanpockl. CkansipHble noazanpockl. TaOauuHbIe
noja3anpockl. Peannzanys OCHOBHBIX ONepaluid peiasiiuOHHON alreOpbl yepes
no3anpockl. OCOOEHHOCTH MPOTrPAMMHUPOBAHUS CIIOKHBIX MOJ13aIIPOCOB.

Tema 5. U3MeHeHue JaHHBIX

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

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



tabmumax: komanga UPDATE. VYaanenwe cTtpok w3 TaOnuil: KoMmaHaa
DELETE. Komanga TRUNCATE.

Tema 6. Tpanzakuuu

Cepuanuzauusa TpaH3akuuil. YpoBHM wu3omauuu Tpanzakuui: READ
UNCOMMITTED, READ COMMITTED, REPEATABLE  READ,
SERIALIZABLE. ®uxkcanmus Ttpanzakiuu: komanga COMMIT. Ortmena
Tpan3akuu: koManga ROLLBACK. brnokuposku. IIpennoxxenne FOR UPDATE
koMmauasl SELECT. Komanma LOCK TABLE.

Tema 7. OnTuMu3anus BbINOJHEHHUS 3aIIPOCOB

Hcnonp3oBanue uHAacKcoB. Pasiauunbie Tunel uHAekcoB (B-tree, Hash,
GiST u t1.n.) Ilnan nopsanka coenuHeHus. BuiOop MeTona BBIMOTHEHUS
coenuHennsa. Co3ganne mHaekcoB: koMaHnma CREATE INDEX. Ynamenue
nunexkcos: komanga DROP INDEX. Muanekcsl M0 HECKOJBKHM CTOJIOIIAM.
YHukanpHble HWHACKCHl. MHIEKChI Ha OCHOBE BbIpaXeHul. YacTuuyHbIe
MHJEKChl. MeToj TocTyna: MocJieIoBaTeNIbHBIA MpocMOTp (sequential scan),
IpPOCMOTp 1Mo uHACKCY (index scan), MPOCMOTP MCKIIOUUTEIHLHO Ha OCHOBE
uHaekca (index only scan) u mpocMOTp Ha OCHOBE OMTOBOM KapThl (bitmap
scan). Crioco6 coenuHeHus HAOOPOB CTPOK (join): BIOKEHHBIN 1UKI (nested
loop), xemmpoBanue (hash join) u cmusuue (merge join). Iloaxomer K
ONTUMU3AIMH 3aPOCOB. AHAIN3 TU1aHa 3anpoca. [lnaH BeImoiHeHHs 3ampoca:
komanga EXPLAIN. Vnpasnenue mianupoBimukoM. Onuust ANALYZE
komanasl EXPLAIN. Ontumuzanms — 3anpocoB.  HMHCTpymeHTHl  1os
peIaKTUPOBAHUS CTPATErUU ONTUMHU3ATOPA.

Tema 8. IlporpamMupoBaHue HA CTOPOHE cepBepa

Oynkumn  u npouenypsl.  Kareropum: VOLATILE, STABLE,
MUTABLE. Ileperpy3ka ¢byHkumii. 3Ha4eHUS TapaMeTPOB MO YMOJTYAHUIO.
[lepemenHoe uwncino aprymeHTOB. DyHKIMH, BO3BpallaloOlli€ MHOKECTBA.
[Tomumopdubie pynkun. @ynknuu ¢ napamerpamu tuna OUT. Tpurrepsl u

TPUTTEPHBIC MPOIIETYPHI (PYHKITHN).



5.2. YyeOHO-TeMaTHYECKHI IIJIaH

TpynoemkocTh B yacax

Ne | Hammenopanme *KonrTakTHas padora- ®opmbI
/| Tem (pasuenon) Bee AyauTopHasi padora Camocrost TeKyLIero
u - — o Obmas, | Jlekn CemuHapsl, TeJIbHAA KOHTPOJIA
. | PaKTHUCCKHE pa6ora ycreBaemMocTH
3aHSTHS
1 |Uudopmanmonusie | 22 10 2 8 12 Ompoc,
CUCTEMBI U BBITIOJTHCHHE
CHCTeME 6a3 HHAMBUAYAIIBHBIX
JAHHBIX. SaNarmH
ApxuTeKTypa
cucteM 0a3 JaHHBIX
2 |Mopnenu qaHHBIX. 22 10 2 8 12 Omnpoc,
Pensuponnas BBITIOJTHEHHE
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,
e 0a3 JaHHBIX HA BBITIOJTHCHHE
a3bike SQL VHJUBHTYAJIbHBIX
3aJlaHUN
5 |KonnenryansHoe 22 10 2 8 12 Omnpoc,
MPOEKTUPOBAHHE BBITIOJTHEHHE
0a3 TaHHBIX WHIVBUIYaIbHBIX
3aJlaHUN
6 |Ontumusanus 22 10 2 8 12 Ompoc,
BBITIOJTHEHUS BBITIOJTHEHHE
3a1pocoB WHIVBUIYaIbHBIX
3aJaHuN
7 |OGecnieuenue 22 10 2 8 12 Ompoc,
IIEJIOCTHOCTH U BBITIOJTHCHHE
JOCTYITHOCTH WHIMBUTyaJTbHBIX
JAaHHBIX 3aJaHuN
8 |HepensmuoHHbIE 26 14 2 12 12 Ompoc,
CHCTEMBI 0a3 BBITIOJTHCHHE
JTAaHHBIX WHIMBUTyaJTbHBIX
3aJaHUI
B nienom o 180 84 16 68 96 CornacHo

yuyeOHOMY IUIaHy:




JUCHUIIIINHE

pacdeTHo-
aHATUTHYECKAs
pabora

Hroro B %

47 19 81 53

* 00bEM KOHTAKTHOM pabOThI B 0YHO-320YHOM/3209HOM (hopMax 0Oy4YeHHS U WHAUBUIYaTbHBIX
y4eOHBIX TUIaHAX OMPEEIIAETCS COOTBETCTBYIOIIUMH YUCOHBIMH TUTaHAMU. TeMbl, peain3yemMbie
B BUJC KOHTAKTHOH paOOThI, ONPEACISIOTCS IPEMOoJIaBaTeNIeM CaMOCTOSTEILHO, MCXOIs W3

YPOBHA UX CIIOKHOCTH.

5.3. Conep:kanne ceMUHAPOB, NPAKTHYECKUX 3aHATHIA

HaumenoBanue Tem Ilepeuensb BonpocoB A5l 00CyKIeHHA HA ®opmbl
(pasneJioB) CEMHHAPCKUX, MPAKTHYECKUX 3aHATHUSIX, NpoBeIeHNs
MHCHMILIAHBI peKoMeHayeMble HCTOYHUKHU U3 pa3fesos 8,9 3AHSITHI
Nudopmanronusie CpaBHeHHE pa3TUYHBIX apXUTEKTyp cucteM 0a3 | MHTepakTuBHas
CUCTEMBI U CUCTEMbI | JAHHBIX. YPOBHH MPEACTABICHHUS apXUTEKTYphl | (Gopma,
0a3 JAHHBIX. | cHCcTeM 0a3 HaHHBIX. [loHATHE MOAEIH JaHHBIX. KOJIJICKTUBHOE
ApxuTEKTypa CHCTeM | CpaBHUTEIbHBIN aHAIU3 MOJIENIEH. 00CyKIeHUE
0a3 1aHHBIX. Pexomenoyemote ucmounuxu: 8.[1],[5]; 9.[1] pe3yJIbTaToOB
aHaJIM3a
[IpoexktupoBanue 6a3 | Pensunonnas anreOpa. Omnepanuu pensiuMoHHONW | MHTepakTHBHAS
JTAaHHBIX. anreOpsl. PeisiiimonHoe ncumnciieHue. dopma,
OcHoBHbIE JTallbl [IPOEKTUPOBAHUS b/Jl. | mpakTtukym 10
[TpoexTrupoBaHue peNAIUOHHBIX 0a3 TaHHBIX peLIeHHI0  3aaad
WHuponoruueckoe MoaenupoBaHue. o TEMaTHKE
Mopgenb "CymHOCTh-CBA3B". 3aHATHUS u
ER-muarpammel. Hotammu mist moctpoenuss ER- | komnextuBHOE
JUarpaMM. oOcyxeHue
HopMmanuzanusi cxeMbl OTHOIICHUH. pelieHuit
Pexomenoyemvie ucmounuxu: 8.[1],[2],[4]; 9.[1],
[11]
S3b1x PostgreSQL. Tunsl JIaHHBIX: LEJIOYUCIICHHBIE, yucia | MHrepakTuBHAA
(UKCHPOBAHHON TOYHOCTH, 4YHMCIa ¢ TuaBatomeii | Popma,
Toukoii. CUMBOJIBHBIE (CTpOKOBBIE) TUIBI: character, | TPAKTHKYM 1o
. | pemeHuro  3amay
text u varchar. Tunbel «mara/Bpemsy. Jlornueckuit
o TEMaTHKe
il OrpaHHYCHHS] LENOCTHOCTH: OrPAHHYCHHE | .00 o "
yaukanbHocTh UNIQUE, orpanndyenune CHECK, | xomnextuBHOE
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MEePBUYHBIN  KJIIOY, BHEIHUN Kio4d. [loHsTue
3armpoca.

Pasngenenne komannm PostgreSQL wa DDL(Data
Definition Language), DML (Data Manipulation
Language), DCL (Data Control Language), TCL
(Transaction Control Language).

Cosznanue u yiajaeHue TaOJuil.

OcHoBBbl s13bp1ka  ompeneneHus gaHHbX (DDL):
SELECT u WHERE: cTon011p1, CHMBOJIBI ¥ CTPOKH,
OrpaHMYEHUE BBIOPAHHBIX  CTPOK, ONEPATOPHI
cpaBuenuss. WHERE, ORDER BY wu ocHOBHBIE
cBeficHUST O (DYHKIMSAX: JIOTHUECKUE CPABHCHHS H
IpaBWJla  CTaplIMHCTBA,  COPTUPOBKA  CTPOK,
OCHOBHbIE CBeJEHUS O QyHKIUAX. OAHOCTPOYHbIE
(GYHKIMU: PErucTp W ONepalud C CHMBOJAMH,
gyrciaoBble (QyHKIUH, (QYHKOUH [OaThl, (QYHKIUH
koHBepramuu,  Qyakmun  NULL,  ycrmoBHbIe
BBIpaKCHHUSI.

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

o0cyxaeHue
peLIeHn

JOIN B PostgreSQL u

IPYIIIAPOBKA

Coenunenus (JOIN): nepekpecTHbIE 1 €CTECTBEHHBIE
coeanHeHUs, (pa3bl COCTUHEHHUS, BHYTPCHHHE H
BHEIIHWE  COCOUHEHHUS, CAMOCOCIUHEHHS  H
MepapXU4ecKue  3ampochl,  COEAWHEHHE IO
SKBUBAJICHTHOCTH W JEKApTOBO NPOHM3BEICHUE,
COeIMHEHUs 0e3 y4eTa SKBUBAJICHTHOCTH U BHEIITHHE
coenuHeHus. [ pymnmoBble  (QYHKIUHU: TPYIIIOBBIC
GbyHKINH, coennHEHHs 0e3 ydeTa SKBHBAJICHTHOCTH
W BHEUIHWE COEJWHEHMs, WCIONb30BaHue (pas
Group By um Having, ucmnons3oBaHue ornepanui
Rollup wu  Cube, rpynnupoBka  HabOpOB,
HCIOJIb30BaHUE ONEPATOPOB HAOOPOB.

ITonsarue noJ3amnpoca. Knaccuduxkanus
nonzanpocoB. IIpocteie momzampockl. CroXKHBIE
nozanpockl. CKansipHble ToA3anpockl. TabnuyHbe
nmoj3anpocsl. Peanmm3anus OCHOBHBIX — OMEpaIiid
yepes

IPOTPaMMUPOBAHUS

PENAUOHHON  anreOpbl I10/13aIIPOCHI.

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

[11]

WNHrepakTuBHAs
dopma,
IPAKTUKYM 1o
pelleHno  3ajad
o TEeMaTHKe
3aHSTUS u
KOJUJIEKTUBHOE
o0cyxaeHue
pelIeHui

HM3MeHeHUEe JaHHBIX.

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

HNHrepakTuBHas
dopma,
IPAKTUKYM 1o
peuieHuo  3axa4y
o TEMaTUKE
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O6noBneHune cTpok B Tadiumax: komanga UPDATE. | 3ansTus u
VYnanenue crpok w3 tabmui: komaHaa DELETE. | KOJJICKTHBHOE
Komanna TRUNCATE. o0cyxaeHue
Pexomenoyemote ucmounuxu: 8.[1],[2],[4]; 9.[1], peruenmi
[11]
Tpanzakuuu Cepuanuzauus TpaH3akuuii. YpoBHH wu3oisiuuu | MHTepakTuBHAs
tpan3akiuii: READ UNCOMMITTED, READ | ¢opwma,
COMMITTED, REPEATABLE READ, | mpaktukym 1o
SERIALIZABLE. ®ukcanus TpaH3aKIuy: KOMaH/Ia | PEIICHHIO  3ajad
COMMIT. Ormena  TpaH3akIMU:  KOMaHJa | IO TEMaTUKE
ROLLBACK. brnokupoBku. Ilpemnoxenne FOR | 3anstus u
UPDATE xomanget SELECT. Komanga LOCK | koinmexkTuBHOE
TABLE. o0cyxaeHue
Pexomenoyemote ucmounuxu: 8.[1]; 9.[1] pelIeHuit
OnTumuzanus Ucnons3oBanue  unpekcoB. Ilman  mopsaka | MHTepakTuBHas
BBITIOJTHEHUS coequHeHUs.  BpiOop  meroma  BeIMOJHEHWs | (opma,
3aIpOCOB. coequHenusi. Co3maHue  HMHAEKCOB:  KOMaHJAa | MPaKTUKYM o
CREATE INDEX. VYpanenue MHIEKCOB: KOMaHJa | PEIICHHIO  3ajad
DROP INDEX. NH1eKChI 10 HECKOJIBKUM CTOJIOLAM. | TI0 TEMaTUKE
VYHukanbHble UHACKCH. WHIOEKCHI Ha OCHOBE | 3aHATHS u
BbIpa)KeHUI. YacTUuHbIE HHIEKCHI. MeTOo TOCTyIa: | KOJUIEKTHUBHOE
MocleIoBaTebHbIA MPOCMOTp (sequential scan), | oOcyxaeHue
MpOCMOTp MO HHIEKCY (index scan), MPOCMOTp | pEHICHUI
WCKIIIOYUTENIbHO Ha OCHOBe HHIekca (index only
scan) ¥ IpOCMOTP Ha OCHOBE OMTOBOM KapThI (bitmap
scan). Crnoco0® coeauHeHus HAOOPOB CTPOK (join):
BJIO’KeHHBIN UK (nested loop), xemmposanue (hash
join) wu cnusHUe (merge join). Ilomxomer K
ONITHMHU3AIIHH 3aIPOCOB.
Co3nanne unaekcoB: komanaa CREATE INDEX.
Vnmanenne wunHmexcoB: komanma DROP INDEX.
WNHaekcel MO HECKOJNBKUM CTONOLaM. YHUKaIbHbBIE
MHACKCHl. HMHAEKCHI HAa 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 (QyHKIMIA. | HHTEPaKTHBHOM
3HaueHUS MapaMeTpoB 1o yMonuanuto. [lepemennoe | ¢Gopme B Bue
gucino aprymeHToB. DyHKIWHK, BO3BpallalomIyie | JUCKYCCHH.

MHOecTBa. [Tonmumopdusie dyHkiun. OyHKIUN C
napamerpamu tuna OUT. Tpurrepsl u TpurrepHbie
nporeayps! (HyHKIHH).

Pexomenoyemote ucmounuxu: 8.[1],[2],[6]; 9.[1],
[11]
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6. IlepeyeHb y4eOHO-METOAUYECKOTO0 OOecTedeHHs IS CAMOCTOATEIbLHOM

paﬁoTbI oﬁyqaloumxcn o AMCOMIIJINHE

6.1. HepequL BOIIPOCOB, OTBOAUMBLIX Ha CaMOCTOATECJILHOC OCBOCHHE

AUCHHUILINHBI, GOPMbI BHEAYAUTOPHOI CAMOCTOSATEILHOM PadOThI

HaumenoBanue rem Ilepeyenb Bonpocos, DopmbI
(pa3neioB) OTBOAMMBIX Ha BHeay/IUTOPHOIi
AUCHHUILINHBI CAMOCTOSATEILHOE OCBOCHHE CaMOCTOAITEJIbLHOM
padoThI
WNudopmannonnsie CrpykTypa cuctem 0a3 JaHHBIX, COCTaB cucteM | Pabora ¢ yueOHoif
CUCTEMBI U CUCTEMBI 0a3 nanHbIx. PazButue apxurextypsl cucteM bJl. | nuteparypoil. Pemenue
0a3 TaHHBIX. Ucropuss BJ. Omnpenenenne BJl. [danusie. | TunoBbix 3anay. Pazdop
Apxurekrypa cuctem | Madopmanus. busznec-rpedoBanusl. BOIIPOCOB IO  TeMe
0a3 TaHHBIX. 3aHATUS. BeinonHenue

JIOMAIIIHUX 3aJaHui K
Ka)XJI0OMY 3aHATHIO

[IpoexktupoBanue 6a3
JTaHHBIX.

OTCleKUBaHHUE W3MCHCHUI JTAaHHBIX.
HOpMaJu3aluu cxembl OTHOIIEHUH. HopmaiibHbie
(hOpMBL. JlocTonHcTRa u HEJIOCTAaTKH
HOpMAaJu3aluH. busnec-npasuna npu
pOeKTUpPOBaHUK 0a3 JaHHBIX. Pebpa, uepapxun
u PEKypCHBHOE MOJIETTUPOBAHUE.
MogaenupoBaHe W3MEHEHHH W HCTOPUYECKOE
MOJIETUPOBAHUE.

PaGota ¢  yueOHoU
nureparypoil. Pemenue
TUIOBBIX 3aaa4. Pa3bop
BOIIPOCOB IO  TEMeE
3aHATUSA. BpInonHeHue
Y 3alllMTa JOMAIIHETO

TBOPYECCKOI'O 3adaHuA

(hash join) u cnusiHue (merge join).

31k PostgreSQL. ['pynnoBble ¢QyHKIUHU: TpynmnoBble QyHkuuu,| Pabota ¢  ydeOHOI
coenquHeHUsT 0Oe3 ydeTa SKBUBAJEHTHOCTH H| JuTeparypoil. Pemenue
BHEIIHHE COEIMHEHUs, MHCIOoNb30BaHue (pa3| TUMOBBIX 3a7a4. Pa3dop
Group By u Having, ucnons3oBaHue omepaiuii| BOMpoCcOB MO  TeMe
Rollup u Cube, rpynnupoBka HaOOpOB,| 3aHATUSA. BblnonHeHue
HCIIOJIb30BaHUE ONEpaTopoB HAOOPOB. U 3aluTa JIoMallHen
ITonsTne IOA3aIIpoca. Krnaccudukanus | KOHTpoJIbHOM paboThI
nojzanpocos. IIpoctsie moazamnpockl. CioxHbIe
M10/13aMPOCHI. Ckansipable M10/13aMPOCHI.
Tabnuunble noa3anpockl. Peanu3anys 0CHOBHBIX
omnepauuii  pensUOHHONW  anredpsl  yepes
noa3anpockl. OCOOEHHOCTH MPOrpPaMMHUPOBAHUS
CJIOXHBIX MOJ3aIIPOCOB.
JOIN B PostgreSQL u | Cioco6 coenuHenuss HabopoB cTpok (join): | Pabora ¢ yueOHOM
rPYNIUPOBKA BIIO>KeHHBIM 1K (nested loop), xemupoBanue | nuTeparypoi. Pemenune

TUTIOBBIX 3a/1a4. Pa3z6op
BOIIPOCOB MO  TEME
3aHATHSA. BruImonHenne
JIOMAaITHUX 3aJaHuid K
Ka)XJIOMY 3aHSTHUIO
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3menenune maHHbBIX.

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

Pabota ¢  ydeOHOH
nuteparypoil. Pemenue
TUIOBBIX 3a/1a4. Paz0bop
BOIIPOCOB [0  TeMe
3aHATUS. BeinonHenue
JOMAalTHUX 3a/laHuil K
KaKIOMY 3aHSITHIO

Tpanzakuuu

OcHoBbl Tpan3zakuuid, CoiictBa ACID, YpoBHu
W30JISIIUN TpaH3aKIui (READ
UNCOMMITTED, READ COMMITTED,
REPEATABLE READ, SERIALIZABLE),
[IpoGnembl  w3omsituu  (Tpsi3HbIE  YTEHUA,
HEMOBTOpsieMble UTEHUS, (PAaHTOMHBIE 3aIUCH),
Komanabt yIpaBiIeHUS TpaH3aKIUIMHU
(COMMIT, ROLLBACK), biiokupoBku
(3KCKIIIO3UBHBIC M COBMECTHBIC OJIOKMPOBKH),
[IpobGnembr B3ammHBIX OnokHpoBOK (deadlock),
Komanga LOCK TABLE, Ilpennoxenue FOR
UPDATE B SELECT, Tpan3akiuoHHas
POU3BOIUTENEHOCTD, OnTumu3zanus
TpaH3aKUUl, ApXUTEKTypa cucTeM 0a3 JaHHBIX
(ynpaBiieHuE KOHKYPEHTHOCTBIO).

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

Onrumuszanus
BBITIOJTHCHHS 3aIIPOCOB.

[Togxoapl K ONTHMH3ALMKM 3alpPOCOB. AHAIU3
miaHa 3ampoca. IlmaH BBIIOJIHEHHS 3ampoca:

Pabora c yueOHoit
auTepaTypoil. Pemenue

KOMaHa EXPLAIN. VYrpasneHnue | THIOBBIX 3a71a4. Paz6oop
manupoBiukoM. Onmuss ANALYZE kxomaHbl | BOPOCOB 10 TEME
EXPLAIN. OnTumuszanus 3aIpOCOB. | 3aHATUA. BelnonHenue u
NHCTpyMEHTBI JUIsl pEJAKTUPOBAHUS CTPATETHH | 3aINATA JOMAIIHEH
onTUMM3aTopa. AHaIM3  IUIaHAa  3ampoca.| KOHTPOJbHOM paboThl
Hcnons3oBanne wuHAekcoB. [lman mopsaka
coenquHeHus. BplOOp MeTona  BBINOJIHEHUS
COECTMHEHUS.

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

CTOpOHE cepBepa.

Kareropun ¢ynkuuii (VOLATILE, STABLE,
MUTABLE), ITpuniuns! paboTsl U MPUMEHEHHS
neperpy3ku GyHKIuM, 3Ha4YeHHs] TapaMeTpoB 10
yMmonuyaHuio, Pabora ¢ mnepeMeHHBIM YHCIIOM
apryMeHTOB, DyHKINH, BO3BpAlAOIINE
MHOXecTBa, [lomumopdHble (yHKIMM U HX
ucnoip3oBanue, OyHKIKK ¢ mapaMeTpaMu TUIIA
OUT, Tpurrepsl MU TpUITEPHbIE IPOLEAYPHI
(¢pynkuun), Hactpoiika tpurrepos (WHEN, FOR
EACH ROW), IlpumeHeHue TpUITEPOB I
aBTOMAaTH3aIMK onepaluii B 6a3e TaHHBIX.

nureparypoi. Pemenue
TUINOBBIX 3a7a4. Pa30op
BOIIPOCOB I10 TEME
3aHATUA. BeinosnHeHne n
3alUTa JOMAaIIHeR
KOHTPOJIbHOM pabOThI
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6.2. IlepeyeHb BONPOCOB, 3aJaHMil, TeM JJs1 NMOJATOTOBKM K TeKYyIlIeMYy

KOHTPOJII0
Ilpumepnuie 3a0anun pacuemuo-anaIumuieckol padoomaul
IIpumep Nel

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

1. O cryneHrax, a MUMEHHO: HOMep 3au€THoil kHKkH, PUO crynenra, HoMep
Tpynmsl, HoMep TenedoHa, AaTa POKIACHHUS.

2. O mpemnomaBatensix, a UMEHHO:

@O npenogasatesns, kadeapa, T0JKHOCTb, yU€Hasl CTENEHb, CTaX padoThl,
OKJIJI.

3. O aucuMmiauHax, TPOBOAMMBIX MPENOJABATEISIMU, C YKa3aHUEM KoJa U
HAaUMEHOBAHUS JUCUUIUIMHBI, a TaKkKe OOIIero KOJUYECTBA YacoB,
OTBEJICHHBIX HA TUCIUTUIAHY.

4. O cpade CTyZIEHTOM 3K3aME€Ha IO JUCUUIUIMHE C YKa3aHWeM JaThl cAauu

AK3aMEHA U MOJIYYEHHOU OIICHKH.

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

1. Typucruueckux 6a3ax (Ha3Banue, Anpec, Tenedon, Hauano ce3ona,
3aBeplilieHHEe CE30HA).

2. Cotpynuukax (®amunus, Ums, OtyectBo, JlomxHOCTh, JlaTa poxxaeHus,
[Ton, Anpec, Tenedon, Typoaza).

3. Typucrax (®amunus, Ums1, OtuectBo, [ata poxaenus, [lon, Anpec,

Tenedon).
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4. Mapmpyrax (MacTpykTOp, Bua crutaBa, Kateropus cnoxxsoctu, nuHa
Mapuipyta, J[nmureasHocTh moxo/a (B cyTtkax), HauanbHbli MyHKT,
KoneuHplii MyHKT).

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

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

VY4ecTh, UTO TYPUCT MOKET BEIOMPATh HECKOJIBKO MapIIPYTOB U HHCTPYKTOP

00CITy’KMBaeT HECKOJIBKO MAPIIPYTOB.

IIpumep Ne 3

B 6aze JaHHBIX JOJIKHBI XPpAHUTBCA JaHHBIC O:

1. Corpyanukax (®amwnus, Umsa, OtuectBo, [lata poxaenus, [lon, Anpec,
Tenedon, [TacnoptHbie naHHBIC, JJOTKHOCTD).

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

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

4, Tunax camonéroB (Hanmenoanue, Haznauenue, BMmectumocTsn,
['py3onoabemMHocTts, CkopocTh, OrpaHudeHUs ).

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

6. Peiicax ([lata u Bpems BeuteTa, A3pomnopt npusiera, A3pornopT
HazHaueHus, Otkyaa, Kyna, Dxunax, Camonér, Bpems nonéra).

7. bunerax (®ammus, Ums, OtuecTBO naccaxupa, [lacnopTHbie JaHHbBIE,

Mecro, Peiica, Ilena)

N3menuts cxeMy ©0a3bl MaHHBIX JJIs 3aJaHusl JI000ro  KOJIMYECTBa

COTPYAHHUKOB B DKHUIIAXKE.
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Kpumepuu 6anvnoii oyenxu pasziuyHvix Gopm mexywe2o KOHMpOJis

ycnesaemocmu

pexomenoayusix  Kageopol

cooepacamces

uHgoOpMayuorHHbIX

6 coomeemcmeyrowmux

MexXHON02UU

MemoOUYEeCKUX

Daxynremema

UH950pMCll4u0HHle MExXHON02UL U AHAIU3A DOJILUIUX OAHHDBIX.

/. ®OHJ OLEHOYHBIX CPEACTB JIsl POBeIeHHUs POMEKYTOUYHOM ATTeCTAlNH

00y4Jaromuxcsi Mo JMCUUIJINHE

HepequL KOMHGTCHHI/Iﬁ C YKa3aHHCM HWHIAUKATOPOB HX HOOCTUIKCHUA B

MPOIIECCE OCBOEHHUSA 00pa30BaATENBLHOW MPOTPAMMBI COJIEPKHUTCS B pasneie 2.

«Ilepeuyenn

IUIAHUPYEMbIX

pe3yJbTaToB

O0CBOCHMUA

oOpa3oBareJbHOM

nporpaMmmal (nepequL KOMHeTeHIII/Iﬁ) C YKazaHUEM HHIUKATOPOB HMX

JAOCTHKCHUA U IVIAHUPYEMBIX PE3yJabTaTOB OﬁyquI/Iﬂ o TN CIHHUILJIMHEY.

Tunosblie KOHTPOJIbHBIC 3a1aHUHA UJIH UHBIC MaTEePHAJIbI, HCOﬁXOI[I/IMbIe

JJIS OLIEHKH MHIUKATOPOB 10CTHKEHUSI KOMIIETEHIIM A, 3SHAHUI U YMEHU I

HanmenoBanue | HammeHnoBanue PesyabTaTsl TunoBbie KOHTPOJILHBIE
KOMIIeTeHIIUH UHIMKATOPOB o0y4eHuUs 3ajaHus
AOCTHKEHU S (ymeHuUsI v 3HAHUS),
KOMIIETeHIIUH COOTHECEHHBbIE C
HHIUKATOPAMU
AOCTHKEHU S
KOMIIeTCHIIUH
YK-4 1.Mcnone3yer 3unamyp: Teopetnueckue | [lonstue APXUTEKTYPBI
Cnoco6HOCTb OCHOBHBIE OCHOBBHI MOCTPOEHMsSI M | CHCTeMBbl 0a3 naHHbIX. JlaiiTe
HCIIOJIb30BATh METO/IbI U | ONTHMU3ALUH CPaBHUTEIBHYIO OLICHKY
MIPUKJIAIHOE CpeacTBa CTPYKTYpBI JIByXypOBHEBOM "
MPOrpaMMHOE MOJIy4eHus, COBpEMEHHBIX cucTem | TPEXYPOBHEBOH KJIUEHT-
obecrieueHne NPEACTABICHHS, | o ramprx CEpBEPHBIX apXUTEKTYP
NpH  pEIICHUH | XpaHECHUS 71
npodeccronans | 06paboTKH
HBIX 33184 JAHHBIX. Ymemw: monenuposats | Bl siBiileTech pyKOBOJUTENIEM
IpeIMETHYI0 00J1acTh ¢ | HH()OPMALIMOHHO-
HOCJIEAYOLEN AHAIUTUYECKOTO LIEHTpa
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peanusauuein B[ B
pensiuroHHbIX CYB/I.

KOMMEPUYECKOTO
OaHka. OnauM u3
CyIJ_I CCTBCHHLBIX BHUJIOB

IEeITEJIbHOCTH OaHKa SBJISETCS
BbIJlaua KPEJIUTOB
IOpUANYECKUM JuiaM. Bamei
3amadei SIBJISICTCS
OTCIIC)KHBAHNE JTVMHAMUAKHA
paboThI KPEAUTHOTO

ormena. B 3aBucHMMOCTH OT
YCIIOBUM IIOJIy4EHMsI KpEeIuTa,
MPOIEHTHOW CTaBKM M CpOKa
BO3BpaTa  BCE  KPEIUTHBIE
onepanuu JIEeNATCSA Ha
HECKOJIBKO OCHOBHBIX BHJOB.
Kaxnpii U3 3TUX BUIOB UMEET
cBoe HazBaHue. Kpenut moxer

MOJIYYUTh KITUCHT, npu
pPErucTpaluy MpeIoCTaBUBIINN
clenyolue CBEJICHUSA:

Ha3BaHUE, BUJI COOCTBEHHOCTH,
aapec, TenedoH, KOHTAKTHOE
muno. Kaxnaeid dakt Bbyiadym
Kpenura perucTpupyercs
OaHKOM, npu 3TOM
(GUKCUPYIOTCS CyMMa KpeauTa,
KJIMCHT ¥ JIaTa BBIJIAYH.

2.JlemoHCTpUpPYET
BJIaJICHHE
npodeccuoHanbH
BIMH  TMaKeTaMu
MIPUKJIIaTHBIX
MPOTrpamMM.

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

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

[Tpusenure 0030p

coBpemeHHBIX CYB]]

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

Heo0XoInuMoe
MPUKIIATHOEC
MPOrpPaMMHOE
obecreyenne B
3aBUCUMOCTH  OT

pelaeMon 3agauun

3namb: COBpPEMEHHbBIE
UH(POPMAIMOHHbIE
TEXHOJIOTUU u
pOrpaMMHBIC
CpeZCTBa, B TOM YHCIIE
OTEYECTBEHHOTO
MIPOM3BOJICTBA npu
pelIeHU 3aj1a4
podecCHoHABLHOM
JeSATEIIEHOCTH

Ymems: BBIOMpATh
COBpPEMCHHBIC
UH(OpPMaIMOHHBIE
TEXHOJIOTUU u
pOrpaMMHBIE

CpEeJICTBA MPU PELICHUN
3a1au
npodeccuoHanbHOM
JeSITEIIbHOCTH

B coorBeTcTBUM C BapuaHTOM

3aJaHus OTIPEICTUTh
HEOOXOIUMBIE MOJIEIN JaHHBIX
51 WHCTPYMEHTAJIbHBIE

CpeICTBa, HEOOXOTUMBIC IS
pa3paboTKi MH(POPMAITMOHHOMN
CHCTEMBI, 1 00OCHOBATH UX.

B coorBeTcTBUMM € BapuaHTOM
3a/IaHMS OTIPECIIUTh BBIOpPATh
WHCTPYMCHTAIILHBIC CPEJICTBA,
HEOOXOAMMBIC IS pa3paboTKu
UH(OPMAITMOHHON CHCTEMBI, U
000CHOBATh HX.

4 Vicnonb3yer
MIPUKJIaTHOE
IpOrpaMMHOE
oOecnieueHue IS
peleHus
KOHKPETHBIX
MIPUKJIAHBIX
3a1a4y

3nams: 1upobiieMbl U

BO3MOKHOCTH
UCIOJIb30BAHUS CUCTEM
ynpaBieHust  0azamu
JTAaHHBIX.

Ymemn:

aHAJIM3UPOBATh u
CHHTE3HPOBATh
METOAMYECKYIO U
CIPaBOYHYIO
UHpOpMaLIUIO 1o
coBpeMeHHbIM  CYBJ]
JUIst peLeHus
NPaKTUYECKUX  3ajad

BbIOOPKHU U YIpPaBJICHUS
JTAHHBIMHU.

Vnpasnenue CYBJl ¢ Touku
3pEeHUS HH(OPMaLMOHHON
0€30MacHOCTH

PazpaboTtars XpaHuMy0
Ipoueaypy, Koropas
OCYILIECTBIISIET BCTABKY
3anuceil B Tabauny Kauru.
XpaHnuMmas nmpoueaypa A0JKHa
00ecneynThb 3alUTy JaHHBIX
OT IyOIMpPOBaHUS COTJIACHO
CIIEYIOIEMY PABUITY: MOTYT
CYHICCTBOBATh HCCKOJIBKO KHHUI'
C OJJMHAKOBBIMH Ha3BaHUSIMH,
HO Y HUX OOJIKHBI OBITH
pa3HbIE aBTOPbI
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YK-10
CriocoOHOCTh
OCYIIECTBIISITh
ITOMCK,
KPUTHUYECKH
aHAJIM3UPOBATH,
0000111aTh u
CHUCTEMATU3HPOB
aTh
nHpopmaruto,
HCII0Ib30BaTh
CHCTEMHBII
IIOJIX O]
penieHus
[MOCTaBJICHHBIX
3a1a4

I

1.Yetko 3name: coctaB Hu | MeTrogoiorus
OITMCBIBAThH CTPYKTYpPY JaHHBIX M | HPOCKTHUPOBAHMSI
COCTaB H | yHpOpMaLHH W | peTSIMOHHBIX  0a3  JaHHBIX
CTPYKTYPY ocymecrsath nponece | IDEFLX
TpebyeMbIX 00pabOTKU U XpaHEHHUS
AAHHBIX " maHHEIX.
uH(pOpMaIHH,
IrpaMOTHO
peanusyer Youemp: HpOBOHHTf CrnpoekTupyiite
MIPOLIECCHI px | AHAM3  TPCAMCTHOM | oynentyanbHyio MOgenb JUIs
c6opa, o6paboTky | 0071acTH AL | cnenyromero 3aJaHus
Y UHTEpHpETaIun KOHKPETHOM [Iponaxa ABHaIIMOHHBIX
NPUKIAJHON 3a1a9¥ W | GuietoB. Jlas TOro, uyTOOBI
CTPOUTH €C | HayaTb TMOKYNKYy OWJIETOB,
MH(OPMALIMOHHYIO HE00X0IMMO BBECTH
MOJIEITb. a’pONOPTHI BbUIETA U MPUIIETA.
Tak, B OJHOH CTpaHE MOXKET
OBITb HECKOJIBKO TOPOJIOB C
a’pornopTamMu,  TA€  MOTYT
TIPU3EMIISITCS
HIMPOKO(IO3EISKHBIC
CaMOJIEThI c O0JIBIIUM
KOJIMYECTBOM IacCaXXUpoB (Ha
npumepe Poccum, B ropone
MockBa ecTh TpH KPYIHBIX
MEXJIYHApOJHbIX  a3poIopTa,
OPUHUMAIOIINX TPAKIAHCKUE
CaMoOJIEThl Pa3HbIX radapuTOB).
2.00ocHoBBIBaBa | 3nams: weromquku u | Ilomstme OLAP u OLTP
eT CYIITHOCTh | METOJIbI, B TOM YHCII€ B | CHCTEMBI
MIPOUCXOJISTIECTO, | HOBBIX BHJIaX
BBISIBIISIET npodeccuoHaNbHOMI
3aKOHOMEPHOCTH, | JAEATEIbHOCTU TUTST
MIPUHUMAET 00paboTkH
MIPUPOAY uH(pOpMaIUU, TPUPOIY
BapuabenbHOCTU | BapuabEeIbHOCTH.
Ymems: BBIBIIATH | [lepeunciuTe OCHOBHBIC ATAIbI
0OBEKTEHI, CBSI3H, | IPOEKTUPOBAHUE
KOPTEKH JuIsi | HOpMan30BaHHOM b/J[

MoaennpoBanus b/I.
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3.@opmynupyer | 3nams: IIepeuncnure u JanTe
MIPU3HAK KJaccupukanuio 6a3 CPaBHUTEIHHYIO
KJ’IaCCI/I(bI/IKaL[I/II/I, JaHHBIX [0 CTPYKTYypeE, XAPaAKTCPUCTHUKY MOOCIAM
BBIJICTISIET PHHLAIIBL JTAaHHBIX.
COOTBCTCTBYIOUWM | ppencrapnenus
¢ oMy TpyIIEl uH(popManun
OJTHOPOJHBIX

Pa3IMYHbIX THIIOB.
«OOBEKTOBY,
UACHTUDUIHPYET
obmue CcBOKMCTBa Ymems:  ompenennts Co3zmaiite CTPYKTYpy TaOIHIIbI
aneMeHTOB dTnx | HEAOCTATKH OrnenT ¢ DOEpBUYHBIM |
rpymi, oneHuBaer | Pa3JIMIHBIX BAPDHAHTOB | pyemmamm  kimodoM.  [lpu
IIOJIHOTY peLICHUSA ynaneHun DupMbl yIansroTCs
pE3yNbTaTOB IIOCTaBJIICHHOW 3aJa4M, | COOTBETCTBYIOIIUE 3allUCH 00
Kiaccu(UKauuy, | ONpeaeanTh oTnene, INpd  U3MEHEHUU
MTOKa3bIBACT HEOOXOIUMbBIE HoMmepa Dupmbl H3MEHSIOTCS
MPUKJIaTHOE DYHKIHOHANbHBIE COOTBETCTBYIOILIME TOJS B
Ha3HAYeHUE BOZMOKHOCTH tabinue OtnenT Ha HOBoE
KJaccupuIupoBa HPOEKTHPYeMOii 3HauUCHUE
HHBIX TPYIIIT CYB]L
4.I'paMOTHO, 3namo: [lepeunciure Ha3HauyeHHE U
JIOTUYHO, nH(pOPMaLMOHHbBIE OCHOBHBIE KOMITOHEHTHI
apryMEHTHUPOBAaH | TEXHOJIOTUU IUISL | CUCTEMBI 0a3 TaHHBIX
0 dbopmupyet | bopMUpOBaHUS
COOCTBEHHBIE MH(}OpMaLOHHON
CYXKICHHS u | 6a3sl OLICHKH,
OLIEHKH. 00paboTKH M aHanu3a
Otnuuaer (GakThl | UCXOAHBIX JaHHBIX.
oT MHCHUH,
UHTEpIpETalni, | Ymems:  mnonbupars | lIpuBenure  cpaBHUTENBHYIO
OLICHOK M T.I. B | porpaMMHBIE XapaKTCPUCTHUKY Case-cpezzcm
paccyXIeHUAX IIPO/TYKTBI u | Ipu npoextupoBanuu bJ1
Apyrux MH()OPMAIHOHHEIE
YHaCTHHKOB TEXHOJIOTUU 1o
JESTEIHOCTH.

BU3YyalIM3alluu JaHHbBIX

JUIS (dbopMupoBaHUs

MH(}OPMaLOHHON

0asbl OLIEHKHU
5.AprymeHTHpoB | 3Hams: ocobenHocTH | O600IIEeHHAs TEXHOJIOTHSI
aHHO M JIOTMYHO | [IPE/CTaBlIeHMs CBOed | padoTel ¢ 0a3amMM JIaHHBIX.
MPEACTABIIAET TOYKM  3pEHHs  Ha Oransl paboTsl ¢ B/I.
CBOIO TOYKY | ocHOBE  CHCTEMHOTO
3peHus

MOCPEICTBOM H Ha
OCHOBE
CHUCTEMHOTO
OIMCAHMS

onucanus b/I.

Ymems: npencrasnars
CBOI0O TOYKY 3pEHHUS

mocpcaACTBOM n Ha
OCHOBE CHUCTCMHOTI'O
OITMCaHMHA.

bazoBrie IIOHATHUSI, OCHOBHBIC

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

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

Konnenryanbusie (MHOIOrHUecKre) Mmoienu fanHbix. HoTtarmm.

> W nhpoe

HUcnons3oBanne ER-muarpamMm it CO31aHUS KOHLENTYaJIbHBIX MOJIEIIEH

JaHHBIX.

o1

Jlornueckue (naTaaoruyeKue) MOAEH TaHHbBIX.

6. Pensuuonnbie Mojaenu qaHHBIX. OCHOBHbIE OOBEKTHI pesuoHHbIX b/l n nx
CTPYKTYpa.

7. PenaunonHas anreOpa U pesiiluOHHOE UCUNCIICHUE

8. IloHsTHE 1ENOCTHOCTH JaHHBIX. L{e0CTHOCTh OTHOIIEHUH U LENOCTHOCTD 10
CBA3SIM.

9. Ilonsarue HopMasibHOM (HhOPMBI OTHOIIIEHUS. BUibl HOpMaIbHBIX (HOPM.

10.ITpuBenenue otnomenuit bl xk Tpetbeit HopmanbHOU hopme.

11.Tpancopmaiysi KOHIIENTYaJIbHON MOJIETH B JIOTHYECKYIO.

12.T'enepanus pusudeckoit Moemu.

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

14.Onepanuu pensiunoHHoM anredps! (nmo Koany). Tumbl onepanuii coeTMHEHMS
OTHOLIEHHM.

15.®yHKIIMOHANbHAS 3aBUCUMOCTh MEXKIY aTpuOyTaMH OTHOIICHUS (ITOJTHAs,
YacTUYHAsl, TPAH3UTHBHAS ).

16.Jlexommo3uins cxembl oTHOIIEeHuss. Hopmanbhbie popmbl. BrusiHue crenenu
HOpMAaJIM3alMu Ha TPOU3BOAUTENbHOCTD paboThl CYB/I.

17.J]lekoMno3UIIMsl CXEMbl OTHOIIEHUS.  AJNTOpUTM IE€pexojia KO BTOpPOH
HOpMaJILHOU (opme.

18.JlekoMIIO3UIIMs CXEMbl OTHOIIEHHWsS.  AJITOpUTM TiepexoAa K TpeThei

HOpMaJILHOH opme.
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19.]/lexoMTIO3UITMS CXEMBl OTHOIICHHS. AJTOPUTM TEpexoaa K PacIIupeHHOU
HOpManbHOM opme boiica-Komna.

20.Opranu3zanust PU3NYEcKOro XpaHeH!s TaHHbIX.

21.Nudomornueckoe monenupoBanue. [Ipsmast u obpatHas reneparus. Momaenb
"cymHocTh-CBA3b". ER-muarpamMmmbl. OcCHOBHBIE 31€MEHTHI HoTanui IE u
IDEF1X. YpoBHU MOJ€NY JJaHHBIX.

22 .ER-auarpammsl. CynrHocTd. ATpuOyTHL. 3aJaHie CBA3EH MEXITY CYIIHOCTSIMH.

IIpuMepHbIe 3a1aHus 1Sl MOATOTOBKH K IK3aMeHYy

1. Haxomutcsa nu otHouienue (Tabsn. Ne) B HopMmanbHOU dopme? Ecnu na, To B
Kakoh. Ecnu oTHOIIEHHWE HE HAXOJIWUTCS B TPEThe HOpMaIbHOW dopme, TO
HEO0OXOJIMMO MPUBECTH €0 K TPEThell HOpMaIbHOU (hopMme.

2. BpinenuTe nepBUYHbIE KITIOYU I[BETOM (OHA.

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

4. OmnpenenuTe KOJUYECTBO CACJIOK M0 KaXKIOMY COTPYIHUKY, HCKIIOYas
COTPYIHUKOB (PUPMBI DIIbI0PAJIO.

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

6. Cosznaiite Tabnuiy XpaneHne MMMIOPTHBIX ToBapoB (HammenoBanue, Mapka,
Crpana_npousBoautenb, Homep ckitana, Komudectso).

7. O6noButre KommuectBo TeneBuzopoB Mapok @dotoH u Pamyra B Tabnuie
XpaHEHWE MMIIOPTHBIX TOBAPOB IOCIE TNOCTYIUIEHHS Ha CKJIaabl MO S

TCICBU30POB OTUX MAPOK.
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Ilpumepnwvie 60npocel 011 NOO20MOBKU K IK3AMEHY
1. Begenne B Teopuio 0a3 maHHbIX. OrnpenencHue HHPOPMAITMOHHON
cucremsbl, bJ1. Monenu B/I.
2. Onpenenenne CYB/I. Tunet CYB/.
. ®ynkunu CYB/I.
. [ToHsiTHE APXUTEKTYPHI KIUEHT-CEPBEP.

. CrpykrypHnas yacte PM/I.

3
4
5
6. [IpaBWIIO 11€IOCTHOCTH CYIIHOCTEH.
7. HenoctHas yacte PM/I.
8. [IpaBWIIO CCHIITOYHOM LETOCTHOCTH.
9. Onepanuu, HapyarOUMeE CCIIOYHYIO LETOCTHOCTb.

10. Ctparerun noanepkaHus CCbUIOYHOM LIEJTOCTHOCTH.

11. TeopeTuko-MHOXKECTBEHHBIEC ONIEPAIH B PEISIIMOHHON anredpe.

12. CriennanbHbIE ONepaIyy B PENISIIIMOHHON anredpe.

13. Cunrakcuc oneparopa SELECT. IIpumep.

14. OcHoBHble paznensl s3bika SQL. [Ipumepsl onepaTopoB MO KaXIOMY
paszeny.

15. Ipemnoxenue SELECT u FROM onepatopa SELECT. Bribopka.
Hckirouenne cTpok-ayonunkatoB. [loctpoenue BeruncisieMbix noseit. [Ipumep.

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

17. Wcnonb3oBaHue arperaTHbIX (YHKUUA B TPEUIOKEHUSX OlepaTopa
SELECT. IIpumep.

18. Hcnonb3oBanune mpemioxkenniit GROUP BY u HAVING omneparopa
SELECT. IIpumep.

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

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

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

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

24. Tlomzampockl. Kiaccudukanuss mnoxazamnpocos. I[lpumep mnpoctoro
CKaJIIPHOT'O MOJ3arnpoca.

25. IIpocteie TabnmuHbIe TOA3aMpockl. [Ipumep.

26. CnoxxHble TabJIMYHBIE oA3arpockl. [Ipumep.

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

28. Peanuzanus onepanu 0OObEIUHEHUS PEISLUUOHHOW alreOpbl B SI3BIKE
SQL.

29. Peanuzanus omnepanuy NEpeceYeHHs] PENIILUOHHON anreOpbl B SI3bIKE
SQL.

30. Peanu3anus onepaiy BEIYUTAHUS PEISIITMOHHON anreOpsl B sa3bike SQL.

31. Oneparopsl coenuHenus B a3bike SQL.

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

33. daiinst BJ] Postgres SQL. Cxpunt coznanus b/1. [lepexitouenne Mmexmay
b/I. Iloaknrouenue u orkiroucHue b/I.

34. Tunel nanueix B CYBJ] Postgres SQL.

35. Orpannuenuss CHECK, DEFAULT, UNIQUE. ITpumep.

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

37. @ynkuuu padotsl ¢ natoit/BpemeneMm B CYB/] Postgres SQL. IIpumep.

38. CnocoObI 3a/1anusi IepBUYHOTO Kitova. [Ipumep.

39. CriocoOsI 3aanus BHeITHETo Kitoua. [Tpumep.

40. IlpencraBnenus. Moaudurupyemsie mpeacTaBieHus. OcoOEHHOCTH
MoaudUKaIMK JaHHBIX Yyepe3 npencraBienus. [Ipumep.

41. Moaenu apXUTEKTypbl KIUEHT-CEPBEP.

42. JIByXypOBHEBasi U MHOTOYPOBHEBAsI apXUTEKTYpPbl KIIMEHT-CEPBED.

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

oco0enHoctu peanuzaiuu B VC.
25



IIpuMep 3K3aMeHAIHOHHOTO OWJIeTa
DK3aMeHaMOHHbIN OmteT Ne

1. Teopetnueckuii Bonpoc (10 6a10B)

Omneparuu pensiuoHHoN anreopbl. CreruanbHbIC ONIEPAIIHH.
2. Teopernueckuii Bonpoc (10 6asu1oB)
Otamnsl ponecca BbINOJIHEHU oriepatopoB SQL.
1. 3amaya Nel (10 6a/10B)
Brluncnure KOJIMYECTBO CHAENOK, MPOBEAECHHBIX MO KaXAOMY HaUMEHOBAHUIO
ToBapa 2 u 3 Kareropui, nocrynuBmux u3 Kuras u Poccun.
2. 3amgaua Ne2 (10 6a110B)
B Ttabmune Bknag cosmaiite mose IIponeHT co Jproroil M 3alogHUTE €ro
JaHHBIMU 13 1oJs1 [IpotieHT, eciv y KiineHTa HeT abroT. Eciu ibrota umeercs,
TO 3HaYCHHE NpoleHTa yBennunBaercs Ha 0.01.
3. 3agada Ne3 (10 6a1;10B)
JoOaBbTe mone ['opox B Tabmuumy CoTpyaHuk c¢ orpanuueHuem (Mocksa,
TBepn, OMmck). 3anomHuTe ero no JanHeM Tadnuiel Cotpyanuk. [laker
4, 3amada Ne4 (10 6a10B)

Cozpaiite mpouenypy Uil MOJACYETa KOJIMYECTBA BKJIAJOB II0 KaXKJIOMY
OTACJIEHUIO. Y UUTHIBATh CIEIYET TOJIBKO BKJIAJbl C CyMMOM BKiIaaa > X, rae X
— Mmapamerp.

8. IlepeyeHb OCHOBHOM M JONOJTHUTEIbHON Y4eOHOH JIUTEPATYPbI, HEOOXOAUMOM
JJIS1 OCBOCHHS TMCHMILIMHBI

OcHoBHas JuTepaTypa:

1. Hectepos, C. A. ba3bsl maHHBIX: Y4eOHUK W MPakTUKyM 1t By3oB / C. A.
HecrepoB. — 2-¢ u3zn., mepepad. u gorn. — Mocksa: FOpaiit, 2024. — 258 ¢. —
OBC MOpaiit. — URL: https://urait.ru/bcode/536687 (mata oOpaiieHus:
14.11.2024). — TeKCT: 3MeKTPOHHBIH.
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2. Crpyxkun, H. I1. ba3sl nanubIx: npoekTupoBanue: yueOHHUK as By30B / H. 1.
CrpyxxkuH, B. B. 'oqun. — Mocksa: FOpaiit, 2024. — 477 c¢. — 3BbC Opaiir.
— URL: https://urait.ru/bcode/536006 (marta oOpamienus: 14.11.2024). —
TeKCT: 3JIEKTPOHHBIN.

3. Maptummus, C. A. ba3bl 1aHHBIX: paboTa ¢ pacnpeaeIeHHbIMUA 0a3aMH JaHHBIX
u (aiinoBeiMu cucTemMamu Ha npumepe 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.

JlomoJTHUTEIbHAS JIUTEPATypa:

4. Aransuos, B. II. ba3el ganneix. B 2-x kumrax. Kaura 1. JlokaabHble 0a3bl
nauubeiX: yueOnmk / B. II. ArameiioB. — 2-¢ m3z., mepepab. — Mockaa:
NH®O®PA-M: ®opym, 2012. — 350 c. - TekcT: HenocpeacTBeHHsblid. — To xke. —
2021. - ObC ZNANIUM. — URL:
https://znanium.com/catalog/product/1222075 (nara oopamenus: 14.11.2024).
- TekcT: 3neKTpOHHBIM.

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

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

(mata oopamenwusi: 14.11.2024). — TekcT: 3JIeKTPOHHBIN.
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9. [IlepeyeHb pecypcoB HHGPOPMANMOHHO-TEIEKOMMYHUKAIIMOHHONH CceTH

«I/IHTepHeT», HCOﬁXOIll/IMle AJIf1 OCBOCHUA NUCHHUIIIINHBI

1. NUudopmanmoHHo-00pa3oBaTeNibHBIA  MOpTal duHAHCOBOTO
YHUBEPCUTETA npu [IpaBuTenscTBE Poccniickon ®enepanun
http://portal.ufrf.ru/

YueOHnbie Kypcol PostgresPro https://postgrespro.ru/education/courses
DnextpoHHas 6ubmnorexka @uHaHcoBoro yausepcurera (Ob) http://elib.fa.ru/

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

o~ W

DONeKTpOHHO-OMOIMOTEYHasT  cUCTeMa  «YHUBEpPCUTETCKass  OuOimoTreka

OHJIAWH» http://biblioclub.ru/

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

7. DeKTpoHHO-GMOMMOTEUHAs cucTeMa H3aTenbeTea «FOPAW T https://urait.ru/

8. DneKkTpoHHO-OUOIMOTEeUHAs cucrema U3JIaTeIhCTBA [Ipocnekr
http://ebs.prospekt.org/books

9. DneKkTpoHHO-OMOIMOTEeUHAS cucrema U3/1aTeIbCTBA Jlanb
https://e.lanbook.com/

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

11.9nexTpoHHas ouommoreka  M3maTeiabcKoro noma  «['peOEHHUKOBY
https://grebennikon.ru/

12.MaremMaTtndecKkue >XKypHajbl: TOJHOTEKCTOBAs KOJUIEKIMs MaTeMaTudecKkoro
uHctutyta uM. B.A. CtexnoBa PAH https://www.mathnet.ru/

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

14 HanmonanbHas 3aeKTpoHHast oubnuoTeka http://H36.pd/

15.Pecypcbl  mH(DOpPMAITMOHHO-aHATUTUYECKOTO areHTCTBA 10 (MHAHCOBHIM
peiakaM Cbonds.ru https://cbonds.ru/

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

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

18.2nexkTpoHHbIe 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.PedeparuBHas 0aza JAHHBIX o MaTeMaTHKe MathSciNET
https://mathscinet.ams.org/mathscinet/

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

22.J5eKTPOHHBIE 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 JJisd oﬁyqamumxcn 10 OCBOCHHUIO TMCINIIJINHBI

W3yyenne  OUCHUIIMHBI ~ OPUEHTHPOBAHO  MPEXKAE BCEro  Ha
dbopMHpoBaHUE HAaBBIKOB paboOThl ¢ 0Oa3zamu JaHHbIX. HeobOxoaumbie 3HaHUS
Teopun 0a3 TaHHBIX (POPMUPYIOTCS KaK BO BpeMs JIEKIIMOHHBIX 3aHSATUMN, TaK U Ha
CEMUHAPCKUX 3aHATHAX. 711 yCIenmrHoro yCBOCHHS JIEKIIMOHHOTO MaTepuala
HeoOXxoauMa peryisipHass paboTa ¢ PEKOMEHJOBAaHHBIMH METOJUYECKUMU
MaTepuaIamH.

3HauuTeNbHAS YaCTh CEMUHAPCKUX 3aHATUN MPOBOMASITCS B UHTEPAKTUBHOM
pekuMe ¢ TOJIPOOHBIM OOCYXKJIEHHEM H3y4aeMblXx TeM. AKTHBHas padorta
KOMITBIOTEPHBIX KJIacCcaX M CaMOCTOSATENbHAs padoTa SBISIOTCS 00s3aTeIbHBIM
ycioBueM (OPMHUPOBAHMS 3HAHWM, YMEHHH W HABBIKOB CaMOCTOSITEIHHOTO
MIPOCKTUPOBAHUSI M COMTPOBOXKICHUS 0a3 JaHHBIX.

B nepBom cemecTpe 60bI10€ 3HAUCHNUE MTPUAAETCS BBHITIOTHEHUIO PACUETHO-
aHanuTHueckoir padote. IIpoekTupoBanue 06a3 MaHHBIX SBISETCA JTOCTATOYHO
CJIOXKHOW WHKCHEPHOU 3a7a4eil, 1 TpeOyeT OT CTYACHTOB 3HAYUTCIbHBIX YCHUITUH
JUIsl ee perieHus. BrImosHeHWe 3amaHusi pa3OuBaeTCs Ha JTambl, KOTOPHIC
HEOOXOJMMO  BBITMIONHATH  CBOEBpeMeHHO. Kaxnplii 3Tam  3aBepiiaercs

MpEACTAaBJICHUCM PE3YJIbTATOB IIPCIIOAaBATCIIIO.
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PacuetHo-ananmuTudeckas paboTa BKIIOYAET B ce0s 2 dTama:

1. KonnentyanbHoe, Jorudyeckoe mpoektupoBanue bJl, co3manue
CKpHUIITA JJI FeHepaluy PU3NIeCcKon MOJIEIH.

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

[lepBbrii  3ran  BhimonHeHUs: PAP  3akmiouaercs B MOCTPOCHHH
KOHLETITYaJIbHOW MOJENM JaHHBIX, TOJHOM aTpuOyTUBHOM MOJENM Ha
JIOTUYECKOM YPOBHE U T€HEPALIMU CKPHUIITA JIJIsl CO3/1aHus (PU3UIECKOU MOJIETH.

CTyneHTbl TOJNy4YalOT MCXOJIHbIE JaHHBIE O TMPUKIAAHOM oO0JacTu ist
npoektupoBanus b/l

Conepxanue oTyera

1. TuTynbHBIN JIHCT.

2. 3ananue Ha pa3paboTky b/I.

3amaHue, LeNd M 3aJa4d pa3pabOTKH, MPEANoJiaraéMble MOJIb30BaTEINH,
aBTOMAaTU3UpPyEeMble OU3HEC MPOIIECChl, OTPAaHUYCHHS MOJIEJICH, MPUHUMAaeMble
JOTYIIICHUSI.

3. CemaHTHYECKOE OMUCAHUE MPEAMETHOM 00JIacTU

4. KoHuenrtyajabHas MOJCIb.

OT4eT COAEPKUT CKaHbl, OTPAKAIOIIUE MPOIECC KOHIENTYaJIbHOTO
npoekTupoBanus. McxonHble naHHBIE UIsi TpoeKTUpoBaHus. Heobxomumbie
00OCHOBaHMSI TPUHUMAEMBIX pelIeHud. JuarpamMma BKIIIOYA€T OCHOBHBIC
CYIIHOCTH U JIOMEHBI, U CBSI3U CYIIHOCTEH (B TOM YHUCJIIE CBSI3M MHOTHUE KO MHOTHM)
(Puc.1). Mogens MOXKET coaepaTb U KaTEeropHalibHbIE CBSI3U, €CIU OHU
HeoOxoauMbl. CBsa3u  noanuchiBatoTCsa. (OCHOBHBIE HACTPOMKHU — MOJIEIIH,
CYIIHOCTEW M CBSI3€M, peKOMEHJI0BaHHble B meroaunuke T.E. ToumnkuHOM 1Is
KOHIICTITYQJIbHOTO YPOBHS, MOJDKHBI OBITh OTpaKeHbI (AJIsI CYIIHOCTEH — Ha

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

OTuer 1Mo MoJHOW aTpUOYTUBHON MOJIEIH JOJKEH COAEpKaTh AUArpaMMy,
OTOOPAXKAIOIIYIO CBA3aHHBIE CYIIHOCTH C y4€TOM NpeoOpa3oBaHuUsi CBs3eHl U
npolecca HopMalIru3aluy 10 YPOBHS He HUKe 3-if HopManbHOU (hopmbl. CyIIHOCTH
JIOJDKHBI COZIEPKaTh Bce aTpuOyThl. B 0TUeTe MpUBOASTCS TakKe CKaHbl HACTPOEK
JIOTUYECKOTO YPOBHSI.

6. OmpeneneHne TUIIOB XPAHUMBIX JaHHBIX

JList ka0 TabIUIBl PUBEIEM CIIHCOK BCEX aTpUOYTOB C YKa3aHUEM THIA
naHHbeiX. [Ipm BbIOOpE THWIIOB NaHHBIX CIEIYET Y4YWUTHIBATh, YTO Jajee IS
peanuzanuu O0yaet ucnoib3oBatbest CYB/ Postgres SQL Server.

7. 3agaHue OrpaHUYEeHUN IETOCTHOCTU JaHHBIX

s kaxmgoil — Tabauubl  HEOOXOAMMO  BBIJAEIUTH  OTpaHUYCHUS,
HaKJIaJbIBAEMbl€ Ha 3HAYEHUS aTpUOyTOB. DTO MOTYT OBITh OrpaHUYEHHUS Ha
3HAaYEeHUs], 3HAYEHUS 110 YMOJIYaHUIO, 3anpeT/pa3penienue ucnonb3oBanus NULL-
3HAYECHUH, TOJJIEPKKA YHUKAJIBHOCTY 3HAYEHUH U P.

8. Pazpabotka cuenapuss 1y co3fgaHus bJl M OCHOBHBIX OOBEKTOB

CTPYKTYypbI B/]

B orduere mnpuUBOAMTCS MOCIEAOBATEILHOCTh CO3JAaHUS CKpUNTa H
COJIEP’KUMOE CKPUIITA CO3/IaHUSI CTPYKTYpPhI 0a3bl TaHHBIX.

Ha BTopoM sTamne HeoOxoaumo paspadorath 3anpocskl k- Bl mis

peanuzanuy HHPOPMAIMOHHBIX MTOTPEOHOCTEH TOJIH30BATEIIS

11. Tlepeyenbr HHGPOPMAIHOHHBIX TEXHOJOIHH, MCHOJb3yeMbIX NPH
OCYLIEeCTBJICHHMH 00Pa30BaTEJIbHOI0 MPOLECCa M0 JUCHUILINHE, BRIYas
nepevyeHb HEOOXOAMMOIO MPOrpaMMHOI0 o0ecnevyeHunst U

HH(OPMALMOHHBIX CIPABOYHBIX CHCTEM

11.1. KoMIIJIEKT JIMIIEH3UOHHOTO MPOrPaMMHOI0 00ECIIeUeHHUS:
1. Tlaket ouUCHBIX MpOTpaMM

2. AntuBupyc Kaspersky
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11.2. CoBpemenHnbie npodeccuoHaabHble 0a3bl JaHHBIX U HHPOPMAIIHOHHBIE
CIPAaBOYHbBIE CHCTEMBI:
1. NudopmarmonHo-npaBoBas cucrema «Koncynprant [lnrocy
2. NndopmanronHo-nmpaBoBas cucteMa «I[ apant»
3. DnexrponHas sHumKIoneaus: http://ru.wikipedia.org/wiki/Wiki
4. Cucrema KoMIUIeKCHOTO packpbitua wuHpopmanun «CKPUH»
http://www.skrin.ru/
11.3. CepTuduurpoBaHHbIie IPOrPAaMMHBIEC U allllapaTHbIE CPEICTBA 3AIIUTHI
nH(popMaIu: — HE TPEAYCMOTPEHO.
11.4. JIro6as pensmuonnas CYb]l, manpumep, PostgreSQL

11.5. JIro60€ nipuioxeHue, moMoraroiiee cTpouts ER-monenu

12. Onucanue MaTepUaTbHO-TEXHUYECKOH 0a3bl, HeOOXO0AUMON JIA
OCYLIeCTBJICHHS 00Pa30BaTEJbHOI0 MPOLECCA M0 JMCHHUIINHE
JIeKIMOHHBIE 3aHATHS MPOBOAATCS B MYJIbTUMEIUNHBIX ayIUTOPHSIX, a

CCMHHAPCKUE 3aHATHA — B KOMIIBIOTCPHBIX KJIaCcCax.
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