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HEJIb U 3AJAYU OCBOEHUA JUCHUITJINHBI

Lenv oceoenus Oucyuniunvl — (HOPMUPOBAHME 3HAHUM, YMEHUH M NPAKTHUYECKUX
HABBIKOB CO3/IaHUs ¥ dKcIuryaranuu 60a3 manubix (b/1). B pe3ynbrate nu3ydeHus QUCIUTUTMHBI
y oOy4aroruxcs GopMHUPYIOTCS MPOPECCHOHATBHBIE KOMITETCHIIUH.

B xome cemuHapckux (MPaKTHYECKUX) 3aHATHI MOXET HCIIOJIb30BAThCS CIICAYIOIIEEe
I10:

- Tabmmunelid npouneccop MS EXCEL,

- TeKCTOBBIH npoueccop MS Word;

- cBoOoaHas oObekTHO-pensiunonnas CYBJ] PostgreSQL (mporpammser:  Reload
Configuration, Restart Server, Start Server, Stop Server, nporpamma-kiuent SQL Shell (psql)
(cTaHmapTHBIA TEPMUHAIBHBIA KiaueHT), PgAdmMIn — mporpamma paboThl ¢ rpadUUecKuM
MOJIb30BaTEILCKUM HHTEpdeiicom)

wm MySQL, cBoGoaHas pensuuMOHHas CUCTeMa yIpaBieHHus Oa3aMu JaHHBIX,
dbForge Studio for MySQL, yHuBepcanbHOe pelieHue 1 pa3paboTKu, aAIMUHUCTPUPOBAHUS
u ynpasneHusi 6azamu ganHbpix MySQL u MariaDB. JlanHbIN NpOAYKT MO3BOJISET CO3AaBaTh
U BBINOJHATH 3alpochl, pa3pabarbiBaTh M OTIXKHBATh MPOLEAYPhl U (YHKIUH, a TaKKe
ABTOMATHU3UPOBATh yIpaBieHHe oO0bekTamu 0a3 maHHbiXx MySQL ¢ momormipio ymoOHOTo
nonb3oBareibckoro uHrepdeiica. dbForge Studio Takxke COOEpKUT HHCTPYMEHTHI IS
CpaBHEHMsI, CHHXPOHU3AIIMH, CO3/IaHUs PE3EPBHBIX KONl 0a3 AaHHBIX MO TpaduKy, a TaKxKe
JUTSL aHAJIN3a ¥ CO3JIaHUS OTYETOB MO JaHHBIM Tabnui MySQL

wm CYBJI MS SQL Server ¢ kommonentamu Analysis Services.

B nauane cemuHapckoro (MPaKTHUECKOTO) 3aHITHS MPEIOAaBaTeb OOBSICHSICT IE/Tb
3aHsTHSI, OOBSABISAET (POPMY BBIIOJIHCHUS 3aHATHSA, TpeOOBaHHS K (OpME U COACPKAHHIO
OTYeTa, JIaeT PEKOMEHIAIMH 110 TEXHOJOTUU BBITIOJNHEHUS 3aJlaHui, ucnoibzyemomy [10 u
HUCTOYHUKAM.

JICKITMOHHBIE 3aHATHS TPOBOJMATCS B COOTBETCTBUU C TEMATHYECKHM IUIAHOM, TIPH
U3JI0KCHUH MaTepHajia PeKOMEHIyeTC sl UCIIOIb30BaTh Mpe3eHTanuu B cpeae MS PowerPoint.

B X016 MHTEpaKTUBHBIX 3aHATHIA CIIEAYET MPOBOIAUTH Pa300p KOHKPETHBIX MPUMEPOB,
MaKCUMaJIbHO TPUOIMIKEHHBIX K PEaTbHBIM JIAHHBIM, COOTBETCTBYIOIINX YKOHOMHUYECKOW U
¢buHaHCOBOM MH(MOpMAIUH.

OcHOBHOE BHHMMAaHHEC TPU TPOBEACHUH CEMHUHAPCKUX (TMPAKTHUECKUX) 3aHATHH
ClIeyeT YIeNsITh Pa3BUTUIO HAaBBIKOB (OPMUPOBAHUS PALMOHAIBHBIX CXEM JaHHBIX
npeIMeTHOW 00nacTH, peanu3alud OHTHX cXxeM B cpene coBpeMeHHbix CYBJl ¢
HCIIONIb30BaHUEM f3BbIKa CTPYKTYpHUPOBAaHHBIX 3ampocoB — SQL, dopmupoBanus croKHBIX
COJIEpKaTENBHBIX 3alpPOCOB MO BHIOOPY JAHHBIX, MCIIOJIB30BAHUS METOJOB U AJITOPUTMOB
aHaJIM3a JaHHBIX.

[Ipu sTOM 3amada cocToUT B 00ydeHUU MpodecCHOHATLHBIM HaBbIKaM pa3pabOTKU U
MCTIONIb30BaHus 0a3 JTaHHBIX U aHANlU3a JaHHbBIX B cpee coBpeMeHHbIX CYB/I.

[TpoBenenne  cemuHapckux  (MPAKTHUYECKUX)  3aHATHH  OCYHICCTBISCTCS B
KOMIBIOTEPHBIX KJIaccax M BKJIIOYAaeT B ce0sl peanu3alliio BCEX OTAloOB CO3JaHUS U
ucnonp3oBanus 0a3 maHHbIX B cpene CYBJl (co3manme 0a3bl NaHHBIX, peann3alusi CXEeMbI
0a3pl JTaHHBIX, BKJIOYas BCE TAOMUIBI, CBSA3M, OTPAHUYECHHS, WHIEKCHI, BBOJ U
peIaKTHpOBAaHWE JAHHBIX, CO3JaHWE W OTJAJKa CJOXKHBIX JIOTHYSCKUX TPHUKIATHBIX
3alpOCOB, aHAJIW3 M ONTHMH3AIMS BBHITOTHCHHUS C(HOPMHUPOBAHHBIX 3allPOCOB), TaKXKe
UCIIOJIb30BAaHUsI METOJIOB aHaIM3a JIAaHHBIX (ITOJATOTOBKH HWCXOJHBIX JIAHHBIX, CO3JIaHUS
CTPYKTYp JI1 aHalu3a, MCIOJb30BAHMS AaJbTEPHATUBHBIX aJITOPUTMOB OOpaOOTKH IS
CO3MaHHBIX CTPYKTYyp). Cremyer oOpaTUTh BHUMaHHUE, YTO MPUMEPHl AAHHBIX B TaOIMIIAX



JIOJKHBI 00€CIEUUTh MOTyYeHHE KOPPEKTHBIX U MOJIHBIX Pe3yJIbTaTOB 3alpOCOB.

CemuHapckue (TPaKTHYECKUE) 3aHATUS B KOMIIBIOTEPHBIX KJIaccax IO3BOJISIIOT
cTyneHTaM chopMupoBaTh HABBIKK padboThI ¢ coBpemMeHHbIMU CYB/I.

BHenpeHne akTUBHBIX M HMHTEPAKTHBHBIX JJEMEHTOB B IPOBEACHUE 3aHATHM 110
JUCLHUIIJIMHE MOXET OCYIIECTBISATECS PAa3HBIMH METOJAMHU: CEMHMHAp C TIPYIIIOBBIM
00CYyX/IeHUEM, OIPOC, KOMIBIOTEPHBIN SKCIIEPUMEHT, paboTa CTYJCHTOB HaJ MPOCKTAaMH B
cocrase rpyni (2-3 yenoBeka), BHIIOJHEHUE 3aaHUN U Jp.

WutepakTuBHass ¢opMa TPOBENCHHS 3aHATHH CIOCOOCTBYET (POpPMUPOBAHUIO
npoeCCHOHATIBHBIX KOMITETCHIIUI Ui YCIIEITHOTO OCBOEHHSI OCHOBHBIX JMCIUILIMH OJI0Ka
nporpamMmbl. Peanm3amuss uWHTEpakTUBHOM (opmbl oOecriedunBaercs 0a30i  JaHHBIX
NPUKIAJAHON TpeIMETHON O00JIaCTH, KOJUICKTHBHOH pabOTOW Haja pelieHHsIMH 3a1ad,
OTCYTCTBHEM €IMHCTBEHHOT'O PELIEHUS, €AUHOM LENbIO B TOUCKE pemeHus. Koneunas nens -
BbIpa0OTaTh y CTYIEHTOB YMEHHE PEaJIM30BbIBATh M OLEHUBATH aJbTEPHATUBHBIC BapUAHTHI
pa3JINYHbIX acleKTOB (PyHKIMOHUPOBaHUs coBpeMeHHbIX CYB/l 1 aHamMTUYeCKUX CHCTEM.

VY4eOHbIM IJIAaHOM M0 JUCHUIUIMHE «ba3bl NaHHBIX» MPETyCMOTPEHO BBITOJHEHHE
KOHTPOJIbHOM paboTBhl.

METOJUYECKHUE PEKOMEHJIALIMU o BBIITOJHEHUIO
KOHTPOJIbLHOM PABOTBI

1. Leab BbINOJHEHUS KOHTPOJIBbHO PadOTHI U ee CTPYKTypa

B cooTrBeTcTBHM ¢ y4eOHBIM IIJIAHOM B TIpOIECCe W3YUCHHs TUCIMILIMHBI «ba3bl
JAHHBIX» CTYIEHTHI, oOydarommuecs no HampasieHuto 38.03.05 «busnec-uHpopmaTHKay,
npopuns «MT-meHeKMEHT B OM3HECE», BBHIIOJIHAIOT KOHTPOJIbHYIO paldoTy.

I]ens KOHTPOILHOW PAaOOTHI — 3aKPENUTh U CHUCTEMATH3MPOBATH 3HAHUS W HABBIKH,
MIOJTyYCHHBIE B XOJI¢ M3YUYCHHUS TUCHUTUIMHBI, U HAYYUTHCS TPUMEHSTH MOJyYCHHbIC 3HAHUS
NIPOSKTHPOBAHUS U BEJICHHSI 0a3 TaHHBIX.

CTyneHT IOMKEeH M3YYUTh PEKOMEHIYEMYIO YYeOHYIO JIMTepaTypy U O3HAKOMHUTCS C
METOAMYECKUMH PEKOMEH/IAITUSIMH T10 BBITIOJTHEHUIO KOHTPOJIBHOM paboTHhI.

JInisi BBITTOJTHEHHSI KOHTPOJIHOW PAa0OTHI CTYAEHTY PEKOMEHIYyeTCsl Moao0paTth U
U3YyYUTh JIMTEPATypy, HM3JaHHYIO HE paHee IOCIEAHUX MATH JIeT OT ToJa BBINOJHEHUS
KOHTPOJILHOM paboThl. ITO MOTyT OBITh ydeOHbIE MOCOOUs U y4eOHUKH, pEKOMEHJOBaHHBIE
[0 HAMpPAaBJICHUIO MOJArOTOBKU OakanaBpoOB B BBICIIEH ILIKOJE, a TaKKe MOHOrpaduu, CTaTbu
U3 )KYpHAJIOB, UHTEPHET-PECYPCHI U JIp.

CTpyKTypa KOHTPOJILHOW pabOTHI Cleaytomias:

TUTYyJIbHBIN JIUCT
Conepxanue
Beenenune
< OcHOBHasl 4aCTh:>
1. Homep BapmanTa M TemMa KOHTPOJbHOH padorsl. IlocTanoBka 3amaum
NpeIMeTHOH 00/1aCTH
2. lIpoextupoBanue BJI. ER-Monenan 6a3bl JaHHBIX U ONKMCAHHE AJITOPUTMA ee
NOCTPOEHHUS
3. ®opmupoBanue 6a3bl 1aHHbIX B CYDB/l. Onucanue aaropurMa 3anoJiHeHust
B/l ucxoanoii mudopmaiueii C nomouibio sisbika SQL



4, PesyabTaThl BeinogHeHusi SQL-3anpocoB k 6a3e JaHHBIX
3akioueHune
Cnucok JInTepaTypsl
Ipuinoxenus

Tumynvustit 1ucm SBASETCS TIEPBOM CTPaHUIEH KOHTPOJIBHON pabOTHI, OJHAKO OH HE
HyMmepyerca. OOpasel TUTYJIBHOTO JINCTa KOHTPOJIbHOW paboThl npuBeaeH B [Ipmioxenun 1
JTAHHOTO pa3zena.

B coodeprcanuu neoOXoauMO TIPUBECTH BCE 3arojOBKM CTPYKTYpPHBIX 4YacTel
KOHTPOJILHOM pabOThI ¢ yKa3aHHEM CTPaHUI], C KOTOPBIX OHM HaumHaroTcd. [lociennee cnoBo
Ka)KJ0r0 3arojI0BKa COEIMHSETCS OTTOUMEM C COOTBETCTBYIOLUM €MY HOMEPOM CTpaHMIIbI B
IIPABOM CTOJIOIIE COAEPIKAHMS.

Bo 66edenuu crynent nomxeH mnpuBectu Kpartkue xapakrtepuctuku [IK (ob6vem
onepatuBHOi mamatu [IK, TakToBas yactota M TN mpoleccopa U T.MI.) U MPOTPAMMHOIO
obecneuenus (OC, CYBJl u mnpou., Ha3BaHUS U BEPCHH MPWIOKEHUH u pupMm-
pa3pabOTUMKOB), HCIIOIB30BAHHOTO IS BHITOTHEHUS ¥ O(OPMIICHHUSI KOHTPOJIBbHOM paboTHI.

3akniouenue NOMKHO COIEpPkKATh COOCTBEHHBIE 6bl1600bl CTYIIEHTA, MOJYYCHHBIE B
pe3ynbTaTe MPOBEACHHOMN pabOTHI.

JlutepaTypHble UCTOYHUKU — 3TO YUYEOHUKH U yuyeOHbIE TOCOOUS, pEKOMEHI0BaHHbBIE
JUISL CTYJIEHTOB BBICIIMX Y4YEOHBIX 3aBEICHUM, >KypHalbl, SJCKTPOHHBIC HW3JaHUS U [p.,
YKa3aHHbIE B CIHCKE HCIIOJNb30BAHHOW IJUTEPaTyphbl, OQOpPMIIEHHbIE B COOTBETCTBHH C
MIpaBUJIaMU U OTHOCAILMECS K IMOCIEAHUM ISTU TOJaM.

B cnucke numepamypel cTyleHT NTpPUBOIUT JIUTEPATypy, UCIOJIb30BaHHYIO UM B
IIPOLIECCE HANMCAHUS KOHTPOJBHOM paboThl. B CHMCOK AOKHBI BKIIIOYATHCS TOJBKO TE
JUTEepaTypHble MCTOYHHKH, HA KOTOPHIE HMEIOTCS CCBUIKH, NPUBEACHHBIE B KOHTPOJIbHOU
pabore.

B npunosrcenuax npusopsT martepuanbl, KOTOpble A0NONHAIOT padotry. Ilo ¢dopme
JaHHBbIE MaTepuajbl — 3TO CKPUHIIOTHI PE3yJIbTAaTOB 3ampocoB, cxeMbl ER-moneneit u mp.
Kaxxnoe npuioxeHue MOKHO HAYMHATHCS C HOBOM CTPAaHMIBI C YKa3aHHMEM B IPAaBOM
BepxHeM yriy cioBa «lIpunoxeHue» M HoOMepa, a TaKKe JOJKHO UMETh TeMaTU4YeCKUI
3aroyioBok. [Ipu Hanuumu B pabore Gosiee 0OHOTO NMPUIIOKEHUSI HEOOXOAUMO HYMEPOBaTh UX
apabckumu nudpamu. Hampumep:

IIpnioxenne 2
ER-moaenn
< MarepuaJjbl NPUJIOKEHUA >

CBsI3b OCHOBHOTI'O TEKCTA C MPUITOKCHUAMUA OCYHICCTBIISACTCA YCPE3 CCHIJIKU.

2. TpeGoBanust K 0()OPMJICHHIO KOHTPOJIBbHOM PadoThI

Kontponbnast pabGota odopmusercs Ha I[IK ¢ wucnonb3oBaHneM TEKCTOBOIO
nporieccopa Microsoft Word ua mucrax popmarta A4, opueHTAITNS — KHIKHAS.

Crenyer yCTaHOBUTH CIEAYIOIIME pa3MEPhl MOJIEH CTPAHHUIIBL: JIEBOE MOJIE — 3 CM,
MpaBoe, BEpXHEE U HUKHEE — 2 CM.

TpebGoBanust K 0POPMIICHUIO TEKCTa KOHTPOJIBHON pabOTHI:



— OTCTYI TIEPBOM CTpoKH (ab3amHbIid OTCTYM) — 1,25 cM;

— MEKyCTPOUYHBINA HHTEpBaN — 1,5 CTpoKy;

— rapautypa mpudra — Times New Roman;

— Kkeryb mpudTa (pazmep) — 14 myHKTOB;

— opmaTupoBaHue TEKCTa (BBIPABHUBAHUE) — 10 IIUPUHE.

Texct momken ObiTh odopmiien B coorBercTBUU ¢ ['OCT 7.32-2001 «Cucrema
CTaHJapTOB 1O WHQOpMAIMH, OHOIMOTEYHOMY M H3JaTelbckoMy jeny. OT4eT O HaydHO-
HCCJIe1I0BATENHCKOM paborte. CrtpykTypa u npaBuiia odopmIIeHUSD» -
http://protect.gost.ru/document.aspx?control=7&id=130946.

Kaxnyro cTpyKTypHYIO YacTh KOHTPOJBHOM pabOThl HYKHO HAuyMHATh C HOBOTO
mucrta. Touka B KOHIIE 3aT0JIOBKA CTPYKTYPHOU 4acTH pabOTHI HE CTABUTCSI.

Kaxxnas nurara, 3auMcTBOBaHHBIE HU(PHI, (PAKTHI JOHKHBI COMMPOBOXKAATHCSA CCHUIKON
HA MCTOYHHUK, OMHMCAHHWE KOTOPOrO MPHUBOJUTCS B CHUCKE HCIOJIb30BAaHHOW nuTeparypsl. B
CCBIJIKE yKa3bIBaeTCSI HOMEp MCTOYHMKA IO CIIHCKY M HOMepa cTpaHull, Hampumep: [7, C.45-
46].

Crnucoxk nutepatypsl opopmisercs B cooTBeTcTBUU ¢ TpedoBanusmu ['OCT P 7.0.5 —
2008 «bubmuorpaduyueckas CChLUIKa.

Bce aG0peBuaTypbsl W COKpaIIeHHs CIOB JIOJDKHBI OBITH pacHIM(pOBaHBI B TEKCTE
KOHTPOJIbHOM pabOoThI MPU EPBOM YIOTPEOICHUU.

Pucynku Heo6xoaumo cHabkaTh MOJPUCYHOUHON MOMUCKHIO, HAIIPUMED:

< PucyHok >

Pucynok 3 — Pe3yjabTaTt BbINOJIHEHHS 3a1Ipoca

B KoHIIE NOPUCYHOYHOM MMOJINCH TOYKY HE CTaBsT.

Bce cxeMbl M pPHCYHKM HUMEIOT OJMHAPHYIO CKBO3HYIO HyMepauuio. Henb3s
pacrojarath MOJAPUCYHOUHYIO MOJANKCH U PUCYHOK Ha pa3HbIX cTpaHuuax. Ha Bce pucyHku
HEO0OXOUMO CJIeNIaTh CCHUIKU B TEKCTE KOHTPOJIbHOU paboTHl.

Tabnuunelii Matepuan (tabnuia) odopmisercs cieayronmM odpazom. B meBom
BEpPXHEM YIJly NUIIYT ci10BO «Tabmumnay» u ee mopsIKoBbIil HOMEp B pabOTe M CTAaBUTCS TUPE
«». Tabnuna goMmKHA UMETh TEMATHYECKUM 3arojOBOK, KOTOPBIM pacIoyiararoT MOCE «-»
0€3 TOUKM B KOHIIE, HAIIpUMED:

Tab6auua 3 - CtpykTypa Tabaubl 0a3bl JaHHBIX

< Tabéanna >

JlonmyckaeTcst UCIOIb30BaHKe B TabuuIe kerist mpudTta (pasmepa) — 12 MyHKTOB.

Ha nocnenHeill crpaHuile KOHTPOJIBHOM pPabOTBHI CTYIEHT 00s3aH MOCTaBUTH ATy
C/1a4M KOHTPOJILHOU pabOThl HA PETUCTPALIMIO U CBOIO MOJIIHUCH.

OTuer MO BBINOJHEHHUIO KOHTPOJBHOW pPAaOOTHI JOJDKEH OBITH COpPOIIIOPOBAaH IO
JIEBOMY Kparo.

OO6pazel TUTYJIBHOIO JINCTAa KOHTPOJIbHOM pa®oTsl npuBeneH B [Ipunoxenun 1 storo
paszzena.

O0beM KOHTpOJIBHOU paboTHI HE Oosiee 15 cTpaHuil, BKIIIOYas THTYJIBHBINA JUCT U
cnucok nuteparypsl. [Ipunoxenus B 001ieM o0beMe KOHTPOIbHOU pabOThl HE YUUTHIBAIOTCS.



3. BapuaHTbI BHINOJIHEHUS] KOHTPOJIbHOI padoThl

3.1 Leap BbINOJHEHUS] KOHTPOJIbHON PadoThl

3.1.1 IIpoextupoBanue BJ] nmpenmerHoii obnactu (IIpO) BapuanTa. [Toctpoenue ER-
moaenu [IpO.

3.1.2 Coznanue B/l u ctpykrypsr Tadmui b/] ¢ momomisio si3pika SQL.

3.1.3 ®opmuposanue SQL-3ampocoB 1 TpaH3aKIUi K 0a3e NaHHBIX.

3.2 IlpeameTHAast 00J1aCTh U BAPHAHTHI KOHTPOJIBLHOI PadoThI

3.2.1 Jlns BBINOJHEHHWS KOHTPOJBHON pPabOTBI CTYACHT BbIOMpaeT BapUaHT
npeaMeTHoi ob6nactu. BapuaHTbl BBINOJHEHUS KOHTPOJIbHOW pabOThl M HAaMMEHOBaHUE
peIMEeTHOI 00J1aCTH, COOTBETCTBYIOIIEH HOMEPY BapuaHTa, mpuBeaeHbI B Tabnune 1. Homep
BapHaHTa KOHTPOJbHOW paboOThl Ompenensercs Mo HOMepY CTYACHTa B CIHCKE >KypHaja
TPYIIIBL.

Tabnuna 1 — BapuaHTsl KOHTPOJIBHON pabOTHI M HAMMEHOBAHHE MPEAMETHOI 00J1acTH

Bapuant Temaruka 3aganusa
1 2
1 VY4er npo0BOIBCTBEHHBIX TOBAPOB HA PHIHKE
2 Kunorearp
3 PeknaMHOe areHTCTBO
4 KuwnxHb1i Marasux
5 CanoH KpacoTsl
6 Kage
7 Konaurepckuii nex
8 [Tpon3BoACTBO kKanro3u
9 dapMareBTHICCKUH 1eX
10 MarasuH 371€KTPOHHBIX TOBAPOB
11 ITapukmaxepckas
12 LleHTp KOCMETOIOTHHI
13 Pectopan
14 bonpaMa
15 Mara3ut )XeHCKOH OJeK bl
16 MeOGenbHbIH caloH
17 Typuctuueckas pupma
18 MoJtoYHBIH KOMOWHAT
19 Kommnbrotepras ¢pupma
20 Tunorpadus
21 [{BeToUHBII Mara3uH
22 [enTp (cmy:x0a) 3aHATOCTH HACENECHUS
23 CraHims TeX00CTy)KHUBaHUS
24 [NonuknuHuKa
25 Pusnrepckas pupma
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JEKIIUOHHBIM MATEPHAJI M KOHTPOJIbHBIE BOIIPOCHI [
CAMOIIOAIOTOBKHA

Hwxe npuBenieH 6a30BblIi JEKIIMOHHBINA MaTEepUa MO JUCIUTUIMHE.
Tema nexuuu: UHpopManmoHHbIe CHCTEMBbI U CHCTeMbI 0a3 TaHHBIX. APXHTEKTypa
cucrem 0a3 JaHHBIX

Iliian
1. OcHoBHbIE TOHATHSA CUCTEM 0a3 JaHHBIX. APXUTEKTypa CUCTEM 0a3 TaHHBIX
2. Cucremsl ynpasnenust 6azamu nanueix (CYbB]l) u 6a3s1 qannabix (B/1)
3. ApPXUTEKTYpHI JOCTyNA K JTaHHBIM
4, Oynkmuu u  o0630p coBpemenHblx CYBJ[. CoBpemennas CVYBJl, xkak
WHTErpUpOBaHHas 1aTGopma o0paboTku HHGOPMAITIH

1. OcHoBHbIe NOHATHS cHCTeM 0a3 TaHHBIX. ADXHUTEKTYPa cucTeM 0a3 JaHHBIX

C Hauana pa3BUTHS BBIYUCIUTEIbHON TexHUKH (BT) oMHMM M3 OCHOBHBIX HANpaBIICHUMA
€€ WCIIOJb30BAHMS CTajJ0 CO3JaHUC A6MOMAMUIUPOGAHHBIX UHEOPMAUUOHHBIX CUCHEM
(AHC).

IlosBneane AMC cBsA3aHO ¢ MOSBICHUEM MNCECMKUX OUCKO8 00IbMOI eMKOCHU,
obecneuusarwux NPou38ONbHLII 0OCmyn K 0annwvim. DTO npenonpeaenuno pazsutue AUC
pa3HOro Ha3HAuUEHUs M MaciiTtada, 00ecleyrBaIOIUX OMEpPaTUBHYIO 00pabOTKy B peaibHOM
BpEMEHH OIPOMHBIX IIOTOKOB JaHHBIX, 4YTO TIPUBEJIO K TOsABICHUIO HoBoM MUT
WHTETPUPOBAHHOTO XPAHCHUS U 00paOOTKH JTAHHBIX — KOHUEenUuu 6a3 OaHHbIX.

[TpuuanHEI TIepexoa K UCIOJIb30BAHUIO 0a3 JTaHHBIX

1. Bonpmas H30LITOYHOCTL JaHHBIX.

2. 3aBUCHUMOCTb MPOTPAMM T10JIH30BATENS OT JIAHHBIX.

3. CnoxxHOCTb 00€ecTieueHus [IeIOCTHOCTH U HEMPOTUBOPEUMBOCTU JAHHBIX.

4. OTCyTCTBHE LIEHTPATU30BAHHOTO JIOCTYTIA K TAHHBIM.

Caaiig Ucnmosib30Banue 0a3 JaHHBIX

Ilonw3oBarens 1
B
ITporpamma 1
porp \ Tabmina 1
[lonw3oBarens 2
CYB] "
I /
porpamma K Tabmina m
ITonw3oBaTes n

OcHOBHbIE MOHSITHSI: TOHATHE 0a3bl JAHHBIX U cUcTeMBI 0a3 fanHbIX, CYB/]

Cucrema 0a3 paunbix (CBJI - database system) — sTo cucremMa crHenuaabHO
OpraHM30BaHHBIX JIaHHBIX (0a3 JaHHBIX), MPOTPAMMHBIX, TEXHMYECKUX (almapaTHbIX) U
A3BIKOBBIX ~ CPEJICTB, a TaKkKe OpPraHU3alMOHHO-METOAMYECKOro oOecnedeHus Ui
LIEHTPAJIM30BaHHOTO HAKOIUIEHHS U KOJJIEKTUBHOTO MHOT'OLIETIEBOI0 MCIIOJIb30BaHMsI JAHHBIX.
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TepMuH «cucmema 6a3z 0anHpIX» MUPOKO UCIIOIB3YETCS B COBPEMEHHOMN aHTIIOA3BIYHON
JTUTEpaType s ONpeNeseHUs 4eJIOBEKO-MAIIMHHOW CHUCTEMBbI, BKJIIOYAIONIel 0a3bl JaHHBIX
(BM1), cucrembl ynpasJienust 6azamu 1anubix (CYB/), obopynoBanue u mepcoHal.

B cucremax 6a3 mamspix (CB/]) mHOrIa BBIACTSAIOT B Ka4eCTBE OTACIBHOTO OOBEKTa
nosb3oBareins Cb/l. Panee BMecTo CB/] Mcnoib30Banoch Ha3BaHUE «OAHK JaHHBIX).

ba3a naHHBIX

1) ba3za panneix (B/) — uWMeHOBaHHAs COBOKYITHOCTHh JAHHBIX, OTOOpaXKaromias
COCTOSTHUE OOBEKTOB U UX OTHOIICHHIA B pacCCMAaTPUBAEMOM MTPEIMETHOM 00JIacTH.

B pannux omnpepenenusix BJl yka3piBaioch Ha OTCYTCTBHE AYOJMPOBAHUA JAHHBIX.
Opnako ayOnupoBaHWE MOXKET OBITh BBI3BAHO CHEUU(DUKOW MOJENH JaHHBIX MU
TEXHOJIOTHYECKUMHU MPUYMHAMH (0O0ECIIeYeHHEe HAJIC)KHOCTH, COKPAIICHUE BPEMEHH PEaKIIHH).
Ho 3710 10/mKHO OBITH OTCIICKUBAEMOE U YIIPaBIIEMOe 1yOIupoBaHHE.

2) ba3za jaHHBIX — OpraHM30BaHHAasi B COOTBETCTBUM C ONMPEACIEHHBIMU MpaBUIAMHU U
NoJAJIepKUBaeMass B MaMATU KOMIIbIOTEpAa COBOKYNHOCTh JAHHBIX, XapaKTepU3yHollas
aKTyaJIbHOE COCTOSTHUE HEKOTOPOW MPeIMETHON 00JaCTH U UCIIOJIb3yeMasi JIJIsl YIOBIETBOPEHUS
nH(pOpMaIMOHHBIX TOTpeOHOCTeW moab3oBareneld. (KaramoBckuit M.P.  DOuHuukmonemus
TEeXHOJIOTHH 0a3 maHHbIX. — M.: @uHaHCchl U cratuctuka, 2002. -800 c.)

Cucrembl ynpaBJjieHUs1 JaHHBIMH

1) Cucrema ynpasJienusi 6azamu 1aHHbIX (CYB/I) — COBOKYITHOCTh IPOrpaMMHBIX U
JUHTBUCTUYECKUX  (S3BIKOBBIX) CpPEACTB  OOMIEr0 WJIM  CHEHUAIBHOTO  Ha3HAYCHUS,
00eCreunBarOIINX YIIPABJICHUE CO3aHUEM U UCTIOIh30BaHUEM 0a3 TaHHBIX.

2) Cucrema ynpasJjenusi 6a3amu gaHHbIX (CYBJl) — 3T0 COBOKYITHOCTH SI3BIKOBBIX U
IPOrPaMMHBIX CpPEACTB, IMpeIHa3HAYEHHBIX JUIsl CO3JaHMs, BEJEHUS U COBMECTHOTO
WCIOJb30BaHus b/ MHOTMMH MOJI30BATEIISIMU.

Nuorna B coctaBe CB/] BBIACTAIOT CUCTEMY YIIPABICHUS apXUBaMHU.

[Tox onepatuBHbM ynpasienrem CYBJl HaxoauTcst 4acTh JaHHBIX, OCTAIbHBIC JAHHBIE
(apxuBBI) pacronararoTcs Ha HocuTtensx, HeynpasisieMbix CYB/I.

Ocnoenvie mpevosanusa k Ch/1:

- a/IeKBaTHOCTb OTOOpa)K€HUS IMpeIMeTHOM obsactu (IOJHOTA, LEIOCTHOCTb,
HEMPOTHUBOPEUYNUBOCTh U aKTYaIIbHOCTh JIAaHHBIX );

-BO3MOXKHOCTh B3aMMOJEHCTBHs TOJb30BaTeNel pa3HbIX KaTeropHil, obecneueHue
BBICOKOM 3((PEKTUBHOCTH JJOCTYIIA;

- IpY’KECTBEHHOCTh UHTep(erica;

- obecrieueHre CeKPeTHOCTH M KOH(PHUIEHIIMATIbHOCTH;

- obecrieyeHre B3aUMHOM HE3aBHCUMOCTH MPOTPaMM U JaHHBIX;

- ofecrieueHHe HAAEKHOCTH — 3alllUTa JAHHBIX OT CIyYallHOrO M MpeJHaMEPEHHOTO
pas3pyleHusi, BO3MOKHOCTh BOCCTAHOBJICHUS IaHHBIX B CiIy4ae COOEB B CUCTEME;

- pacmpeneneHHas oOpaOoTKa MJaHHBIX M obOecriedeHue d((HEKTUBHOTO JOCTyMa
N0JIb30BaTeNel K JaHHBIM B JIF0O0OW TOUYKE CETH.

KomnonenTsl cucremsl 6a3 gannbix (CBJ1). Ctpykrypa CB/l

CB/] — cnokHas 4eI0BEKO-MalllMHHAsl CUCTEMA, BKITFOYAET Pa3InuHbIC B3aMMOCBI3aHHbBIC
Y B3aMMO3aBHCHMbIC KOMITOHEHTHI (TIOJICUCTEMBI):
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Caaiig
Ctpykrypa cucrembl 6a3 1annbIxX (CB/I)

| & |
|
| | | | |
| B, H CYB[, | TexHu4eckune OpraH13aunMoHHo- AOMHHUCTPATOP

(annapaTHbie) MeToau4eckoe
cpeacTsa obecnedvenue
Caaiin Komnonentbl Cb/1
CHcTeMa
043 JaHHBIX

HudopManHOEHBIH KOMIIOHEHT

ITporpaMMHEIE CPeICcTBa

]

SI3BIKOBBIE CpellcTBa

TexamiecKne CpedcTea

Oprafmsmomm-memmecme
cpelacTea

ATMHHHCTPATOPBI

JlaHHBIE, OTpa’kalolIMe COCTOSIHHE MpeiMeTHOM oOnactu u ucnoib3yemsie ANC,
IIPUHSTO Ha3bIBaTh MHGOPMAMOHHOI 02301 (MHPOPMANMOHHBIH KOMIIOHEHT).
WNudopmanronHas 6aza BKIIOYACT: COOCTBEHHO JAaHHBIE; METaJaHHbIe (OMMCAHUS ITHX

JTAHHBIX ).
SA3bikoBbie cpeactBa CYBJ[ sBustorcs BakHeWmmMm kommoHeHToM CBJl, T.k.

obecrnieunBaroT HHTEpdEIC mosib3oBaTesei pasHbix kareropuii ¢ Ch/I;

Caaiin SI3bikoBbie cpeacTBa coppeMeHHbIX CYB /]

Sabikosble cpeactea CH/]

[

NOKONEHWUA HAOQ
Tabru
Abiku 2-ro 50 cxem il
NOKONeHMA
Ipaduueckme
| nokonewus fe opme Dowocaiosionas
A0
| | Sasikv 4-ro ] PSR ToaanvcHon
Asbixu 5-ro Mpoueayptsie
nokonekua | Ama SeTERC
Mo noxononuam Ba30BLIe [DexnaparusHsie l Mo eduruyam
ssLic To xapaxmepy :

Mo gyrguam
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S3pikoBBIE cpeacTBa coBpeMeHHbIX CY B/l oTHOCATCS K 4-My TOKOJIEHUIO.

K 1-My nokoJieHHI0 OTHOCSIT MAIIIUHHBbIE SI3bIKH

KO 2-My — I3bIKH accemOjiepa

K 3-my — aaropurtmuueckue si3biku Tuna PL u Cobol, koTopbie Ha3bIBAIUCH S3bIKAMU
BBICOKOT'O YPOBHS, HO YPOBEHb KOTOPBIX TOPa3/I0 HIXKE, YEM Yy SA3BIKOB 4-T0 MOKOJICHHUS.

K 5-My MOKOJICHHIO OTHOCST SI3bIKH CHCTEM UCKycCTBeHHOTrO HHTesuiekTa (Prolog).

s BeIpaskeHUsT OOOOIICHHOTO B3rJIsAJa HAa JAHHBIE TPHUMEHSIOT SI3BIK OMUCAHHA
nannbix (A0/), Bxinroyaemsiii B coctaB CYB/I.

AOJ mno3Bonsier omnpenensith cxeMbl bJl, XapaKTepUCTUKHM XpaHUMBIX JaHHBIX,
napamMeTpbl XpaHEHUsI UX B MaMATH M MOXET BKJIIOYATh CPEJCTBA MOJJICPKKHU LETOCTHOCTH,
orpanunyeHus nocryna, cekpernoctu. Oana b/l na S0/ pazubix CYB/] MoxeT onuckiBaThCA 1M0-
pazHOMY.

SA3bik MaHunyJupoBaHus aAaHHbiMH (SIMJI) BxitodaeT B ceOs cpencTBa 3ampocoB K
bl u mnomnepxanus bJ| (moOaBnenuwe, ynaineHwe, OOHOBJICHHE MHAaHHBIX, CO3JaHHUE U
yanutoxkenue b/, obecrieuenue 3anpocos k cripaBouHuKy bJ1).

SAMJI paznensitoTcs Ha:

- IPOLEAYPHBIE;

- HeTIpoLeypHbIe (JIeKIapaTUBHbIE).

[Ipn nonp30BaHMM NPOLIEAYPHBIMHM S3BIKAMU HAJ0 YyKa3aTb, KaKue JECUCTBHS U HaL
KaKUMH O00OBEKTaMU HEOOXOIUMO BBIMIOJIHUTE, YTOOBI MONYUUTh pe3yibTaT. B HempoueaypHbIx
A3bIKAX YKa3bIBAETCs, YTO HAJO MMOJYYUTh B OTBETE, @ HE KaK 3TOr'0 JOCTHYb.

[IpouenypHbie S3BIKA PA3IUYAIOTCS 1O OCHOBHBIM HMH(DOPMAIIMOHHBIM €IUHUIIAM,
KOTOPBIMU OHU MaHUITYJIUPYIOT:

- SI3bIKA, OPUCHTUPOBAHHBIC HA MO3ANMCHYI0 00PadOTKY IaHHBIX;

- SI3bIKA, OPUEHTUPOBAHHBIC HA ONEPALMU HAJl MHOKECTBOM 3aNMCeid.

[TpuMepsl HETIPOIIEAYPHBIX S3BIKOB, OCHOBAHHBIX HA PEJSIITUOHHOM UCUUCIICHUN

- s13BIK 3anpocoB SQL;

- TabnuuHbIN 1361k QBE.

[To popme npeacTaBneHus pa3IinyaroT CIEAYIOUIUE SI3bIKOBBIE CPECTBA!

- AaHAJIUTUYECKUE;

- TaOJIMYHBIE;

- rpaduueckue.

B pamkax ognoit CYB/l MOTYyT HCTIONB30BaThCS SA3bIKM pa3HbIX TUIIOB. Bo MHOrnx CYB/I
JUISl MAHUITYJIMPOBAHUS JAHHBIMU MOTYT HCIOJIb30BaThCS:

- TaOJIMYHBIN A3bIK 3anpocoB Tuna QBE;

- aHAJIMTHUYECKUH S3bIK 3a11pocoB SQL;

- IPOLEAYPHBIH S3bIK IPOTPAMMUPOBAHUSA.

Taxxke cucTeMbl BKIIOYAIOT T€HEPAaTOPhl PKPaHHBIX (OpPM, OTYETOB U TMPHIOKECHUH, a
Tak)Ke S3BIK PA3BETBICHHOW HEpapXHUeCKONW CHCTEMBI «MEHIO» i BbIOOpa JeWCTBUM
M10JIb30BATEIIEM.

Haubonee pacmnpoctpanenHsiii  s3pik -  SQL  (Structured Query Language).
[IpenoctaBnser cpeiacrBa oOpabOTKM 3ampocoB UM (DYHKIMHM MO CO3AAHUIO, OOHOBICHHIO U
YIPABJICHUIO JOCTYIIOM.

SQL coemunser AOJI wm SAMJ] mw He SBIAeTCAd TOJHOICHHBIM  SI3BIKOM
nporpammupoBanus. [ns mocryma k b/l w3 mnpuknagneix mporpamm  SQL-BbIpaxkeHUs
BCTPAMBAIOTCS B KOHCTPYKIIMK 0a30BOTO SI3bIKA.

IIporpammubie cpeactBa CBJl -  CIOXHBIH  KOMIUIEKC, 0O€CIICUHBAIOIIHI
B3alMOJICHCTBUE BCEX YACTEH CUCTEMBI:
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Caaiin Ilporpammusbie cpeacrea CYB/{

IIporpaMMHEIe
cpeactea CBJ{

[IporpamyHad cocTasaomas CYB]]

CHcTeMHOe IporpaMMHOe DDecIiedeHHe

[TpHKIaIHbEIe IPOTPAMMEI

Iporpammuas cocraBasiiomass CYBJl ocymectBasier 00pabOTKy [aHHBIX H
B3anmozeiicteue ¢ OC 1 NpUKIaTHBIMU TPOTrPaMMaMHU.

Heobxomuma koopmuuamust Mexay OC wu  CYB/. MHoromonbs30BaTelIbCKHE
MIPHIOKEHUs, 00pabOTKa paclpeielICHHBIX 3apocoB TPeOYIT 3((HEKTHBHOTO HCTIOIH30BAHUS
pecypcoB, kotopsiMu yrpasisier OC. YrpaBieHHe JOCTYIIOM U OOECIECYCHHUE 3aIUTHI TaKkKe
MHTETPUPYIOTCS C COOTBETCTBYIOIMMU cpeacTBamu OC.

B3anMocBsI3b KOMIIOHEHTOB MTPOTPAMMHBIX CPEICTB:

Caaiin
IIporpammuas cocrasasomas CYB/{
leveparop leHepaTop O6paBorumk | | Mpuknagnas P;x;z?u;zi‘a:
dopm oTHeToB 33NpoOCoB nporpammva 08m
Bu TEKM ¥ NPOUSCCHD Aasika Gasbi JaHHbIX

Agpo 6a3el gaHHbIX

Fabik 56% AAHHBIX

Wnwoasl
Apyrux 5/

CepaucHble
npormammei

[Iporpammuas cocrasistomas CYB/] BkitouaeT KOMIIOHEHTBI:

- f/Apo, obecrieurBaroliee yrnpaBieHHe JaHHBIMU BO BHEIIHEH M ONEpaTUBHOW MaMATH U
IIPOTOKOJIMPOBAHNE U3MEHEHUN;

- npoueccop sa3bika B/ obecneunBaer 00pabOTKY U ONTUMH3AIIMIO 3aIIPOCOB HA BBIOOPKY
Y U3MEHEHUE JIaHHBIX;

- noacucreMa (0mOMOTeKa) MOAJEPKKH MNPOrpaMMHBIX BBI30OBOB OOCIY)XHBaeT
IIPUKJIAIHBIE TPOTPAMMBI YIIpaBJIEHUsI TaHHBIMHU, B3auMmozelicTByromue ¢ CYB/] uepes cpencrsa
M0JIb30BATEILCKOT0 UHTEPdEiica;

- CepBHCHbIE MNPOrpaMMbl (CHCTEMHbIE M BHeENIHHE YTWIHTHI), 00CCIICUNBAIOIINEC
Hactpoiiky CYB/I, BoccTanoBieHue mocie cOoeB u Jip.
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K Texnuueckum cpencrBam CBJl otHOcstcs: DBM, nepudepuiiabie cpeactsa BBOAA
uHpopmanuu B BJI, cpencTBa XpaHeHus1 JaHHBIX U 0TOOpaskeHHsI BBIBOAUMON nH(popmarmu J1is
cereBbix CB/] HE0OX0 MBI KOMMYHUKAIIMOHHBIE CPEJICTBA.

B3aumoaeiicTBrue KOMIOHEHTOB cucTeMbl 0a3 1aHHbIX. Ha cnaiife npencraBnena cxema
B3auMojieiicTBusi komrnoneHToB CBJl B mpoliecce co3ianus U SKCIUTyaTaluu:

Caaiin
Cxema B3aumoeiictBusi KoMnoHeHToB CB/I
(e e oo |
Oprarssaunonso- | ! Cnceaps :
3 vetogmiecoe | | 3 |
McxonHoe onucasne cxem, b shadadac ! 1 !
NODCXEM, CXEM XDaHEHWS 2! Texmuecsue| | 148 B"‘"‘w‘:’
: iy cpeacrea | || 1 e
: b i
. : I '
11 ) b 3 i 1 4 HOCTMMECKIE
R lNporpaMmuLe 1] cooSwerun
AOC | RoCx{Ronc]: !
- : cpeacTea i 4
s 1} '
[ ' s o v 5: WypHan
AMA. : 1 y !
BEouBOuMe | i | g
AIneA, f 3 —> ApPXHB
ALIRA 3ANPOCED| | - i
i !
Aiswoanie 1 1
: ! -
. N o !
3anpocs " !
1 .4 !
WcxogHee ! -
faHKbe [ Cp——— |
Cucreva Gas nanmex

(1). Coznanue bJ| HaumHaercst ¢ mnpoekTupoBanusi W onucanus Ha SOJl. Moryr
WCIIOJIB30BAaThCA METOJMUMKH pydHoro mpoektupoBanus u CASE-cpenctBa, aBTOMaTHYECKH
resepupyromue onucanus b/l

(2, 3). Onucanusa BBoaarca B CBJl U 3amoMUHAIOTCS B COOTBETCTBHH C TPeOOBaHUSMU
koHkpeTHOU CYB/I.

(4). Tlocne coxpanenus omucanusi bJl, B Bl BBomarca manubsie. CYB]/] ucnombsiyet
MeTanH(popMaIuio, 3aUKCUPOBAHHYIO B CIIOBApE IaHHBIX.

3anmonnenHass bJl wucmonb3yercs uis W3BICUEHUS HEOOXOIMMOUM TMOJIB30BATENSAM
uHpopmatuu (5). [Ipu popmynrpoBaHUU 3aIPOCOB UCIIONIB3YeTCs WH(MOPMAIIUs, COEpIKaIIasICs
B CX€Max M MOJICXeMax.

B pesynbraTe BBIMONHEHHUs 3alpoca MOJIb30BATENI0 BBIIAIOTCS BBIXOJHBIC AaHHBIE (6).
Kpome nanubIix BbIaeTcs nuarHoctudeckas uapopmarus (7).

Jns  obecrieueHUs  HAJEKHOCTH  HEOOXOAUMO  OCYIIECTBIATH  JKypHAJTU3AIUIO
BBITNOJHAEMBIX JIeUCTBUH (§) U peryisipHO apXHUBHPOBATh JaHHBIE (9).

Knacenpuxamusa BJI. CBJl - cnoxsble cucTembl, WX KiIaccu(PUKaus MOXKET OBbITh
npousBeaeHa s Bceil ChJl u 11t Kak10ro KOMIIOHEHTA OTIENIBHO.

Hentpanpubiii komnoneHT CBJl — B 1 00ibIMHCTBO KiIacCH(PUKAIIMOHHBIX TTPU3HAKOB
otHocutcs K B/I.

IIo ¢popme npencraBieHust HHPOPMALUHM PA3IUYAIOT BU3YyaJIbHbIE, CACTEMBI ayAHO- U

mynpTuMeana. Knaccudukanus mnokasbiBaeT, B KakoM Bujie uH(popmauus xpaHutcs B Bl u
BBIZACTCS MOJIb30BATEIISAM.
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Ilo xapaxkrepy opranusauuud JaaHHbiX. bJ[  HectpykrypupoBanueie  (B/],
OpraHM30BaHHbIE B BUJE CEMAHTHUECKHUX CETEH), YaCTUYHO CTPYKTYpPUpPOBAHHBIE (TEKCT WIIU
THIIEPTEKCTOBBIE  CHCTEMBI) W CTPYKTypHUpOBaHHBIE  (TpeOylOT  IpeaBapUTEIILHOTO
IIPOEKTUPOBAHUSI U ONMCAHUS CTPYKTYPBI).

CrpykrypupoBannbie B/l mnmo Tumy wucnoab3yemoii Mojaeam JI€NATCS:  Ha
UEpApXUUECKHUE, CETEBbIE, PEILUOHHBbIE, CMEUIaHHbIE M  MYJbTUMOJEIbHBIE. OJTa
knaccudukanus pacrnpocrpansercs u Ha CYB/I.

B crpykrypupoBanubix B/l pa3znuuaioT HECKONIBKO YpoBHEH MH()OPMAIIMOHHBIX €IHHHUIL
(ME), BXoasimux ofHa B Ipyryr0. bonbIIMHCTBO CUCTEM NOIEP/KUBAET:

- [10JIe — HAUMEHbINAsi CEeMaHTHYECKas €AUHHIIIA HHPOPMALIUY;

- COBOKYMHOCTH MoJieit (nu 6oee crnoxxubix ME) oOpasyer 3anmuce;

- MHOK€CTBO OJJHOTHITHBIX 3allicel npecTaBisieT ¢ails 6a3bl JaHHBIX.

Muorue CVYBJl B sBHOM BHJAE TNOIJICPKHUBAIOT M YPOBEHb 0a3bl JaHHBIX Kak
COBOKYITHOCTH B3aUMOCBSI3aHHBIX (aitnoB b/I.

Ilo Tumy xpanumoii wunHdopmauun b/ nemarcs Ha  dakrorpaduueckue,
JIOKYMEHTaJIbHbIE U JIEKCUKOTpapHuuecKue.

B d¢akrorpadpuuecknx B/ xpanurcs uHopmainus QakTHUECKOro Xapakrepa —
YHCJIOBbIC HMJIHM TEKCTOBbIe XapPaKTePUCTHKH  O0BEKTOB, IpeICTaBJCHHbIE B
¢opmanuzoBanHoM BuAe. B oTBer Ha 3ampoc BblAaeTcs MHGOpMaLus 00 HHTEpECYyHoIeM
oOBeKTe.

B noxkymenranbnbix B/l enunnneil xpaHeHusi ABJAAETCH JOKYMEHT U I0JIb30BaTEIIO
BBIJIA€TCS CCBIIKA HA TOKYMEHT WJIM CaM JOKYMEHT.

Hokymentanbueie bJ[ opranusyrorcs 0e3 XpaHEHHS M C XpaHEHHWEM JOKYMEHTa Ha
MaIMHHBIX HocuTelsax. K mepBomy Tumy otHocsTcst Oubnmorpaduyeckue, pedeparuBasie u bJ1-
yKazareiau, OTChUIAIONIME K HCTOYHUKY HHGpopmanuu. CUCTEMBI, XPAHAILIUE IOJIHBIIM TEKCT
JIOKYMEHTa, Ha3bIBalOTCSl MOJHOTEKCTOBBIMU. WX pasHoBuaHocThiO sBIstoTca bJl  dopm
JIOKYMEHTOB, B KOTOPBIX JJOKYMEHT UIIETCS JJI UCIOJIb30BAHUS €r0 B KaUeCTBE 11a0JI0HA.

K nekcuxorpadpmueckum BJ| oTHOCATCS pasznuyHble clioBapu (KJIaCCH(PUKATOPHI,
MHOTOSI3bIYHbIE CJI0BAPH, CJIOBAPU OCHOB CJIOB U T. I1.).

Ilo xapakrepy opraHu3auMy XpaHeHHMs JAHHBIX U OOpalleHUs] K HUM pa3jINyaroT
JOKaJlbHble  (IEepCOHalIbHbIE),  O0ImMe  (MHTErpUPOBAHHbBIE,  LEHTPAJIU30BaHHbIE) U
pacnpenenennsie b/I.

Ilepconanbnas bJl mnpeaHasHadyeHa I JIOKQJIBHOIO — HCIIOJIB30BAaHUA — OJHUM
nosib3oBaresneM. JIokanpHble b/l MOryT cO3/1aBaThCsl KaXKABIM I10Ib30BATEIIEM CAMOCTOATEIBHO,
a MOT'yT U3BleKaThcs u3 oomeit b/1.

WNHurerpupoBanHsle U pacnpeneneHHsle  bJl  mpenamonararor  BO3MOXKHOCTb
OJIHOBPEMEHHOI'0 oOpareHus K uHpopMauu HECKOJIBKUX I0JIb30BaTENECH
(MHOTOTIONIB30BaTENICKUN  peskuM  Joctyna). Yactu pacnpeneneHHsix B/l pusmuecku
pacroio’keHsl Ha pasHbix DBM, HO norndyecku npeAcTaBisitoT co00i eanHoe Lenoe.

Pacnipenensatses o y3nam cetu moryt u apyrue komnoHeHTsl CB/l. Cama B/l npu 3Tom
MOXeT OBITh HepactpenenenHoi. [loaTomy paznuyaror:

- pacupeaesiedubie b/;

- pacnpenesiennbie CBJI (B KOTOpBIX pacnpeaeneH XoTs Obl OIMH KOMIIOHEHT).

B HEKOTOpBIX MCTOYHMKAX YINOMHHAIOT SKCTEHCHOHAIBHBIE M MHTEHCHOHANIBHBIE b/l
IIepBbIe CTPOSATCS C MOMOIIBIO IBHOI'O XPaHEHHUs JaHHBIX B B/[, BTOpbIEe — C MOMONIBIO TIPaBUII,
ONPENENAOINX UX COAEPIKAHUE.
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B/l knaccupumupyiorcest mo oovemy. (Ouenv 6orvuue B/I. /Ina 6onvwmux BJ] mo-
MHOMY CTaBATCS BONpOChl oOecrneyeHus d3(PQeKTUBHOCTH XpaHeHHs HWHPOpPMALUH U
obecrieyenus ee 00pabOTKH).

Kaaccupuxkamusa CYB/. CYB/] xknaccudunmpyrorcs:

Ilo sa3vikam obuienuA . OTKPHITHIE, 3AMKHYTHIE U CMELIaHHbIE.

B otkpeiThiX cuctemax mnsa oOpamienus kK bl ucronb3yroTcss yHHBEpCAJIbHBIE S3BIKU.
3aMKHYTBIE CUCTEMbI UIMEIOT COOCTBEHHBIE SI3bIKH 00IIeHNs ¢ osib3oBaTensimu Ch/L.

Ilo évinonnaemovim hynkyuam: nahopMaioHHBIE U OTIEPALIMOHHEIE.

WudopmanroHHble MO3BOJISIOT OPraHU30BaTh XpaHeHHWE MH(POPMALUU U JAOCTYH K HEH.
st Oosiee ClOXHOUM 0OpaOOTKH HEOOXOAMMBI CHEIHalbHBIE MporpamMmbl. OnepanroHHbIC
BBITIOJIHSIOT CIIOKHYIO 00pabOTKY M MOTYT MEHSTh aITOPUTMbI 00pabOTKH.

Ilo cgpepe 603m0icHO20 npumeneHusa. YHUBEPCAIbHBIE U CIIELUAIU3UPOBAHHBIC
(npob6siemHo-opueHTHpoBaHHbIe CYB/I).

Ilo opuenmayuu na npeobnadarouiyrww kKamezopuio noav3oeameneu. CYB]| nnsa
pa3pabOTUYMKOB U JJi1 KOHEYHBIX MOJIb30BATENCH.

[lepBble JOMKHBI MMETh KAayECTBEHHBIE KOMIIWJIATOPblI M IO3BOJSATH CO3/1aBaTh
OTUYy>KJaeMble MPOTrPAMMHBIE TPOJYKTHI, 001a/1aTh PA3BUTHIMHU CPEICTBAMU OTIAIKH, BKIIOUYATh
CpeICTBa JOKYMEHTHpOBaHMs. BTopbie ymoOHbI uHTepdeiic, BBICOKUNH YPOBEHb S3BIKOBBIX
CPEICTB, HHTEIUIEKTYalbHbIe MOJIYJIN TOJICKA30K, 3aIIUTY OT OIIHOOK U T. II.

ITo mownocmu: nacromsubie (Dbase, FoxBase/FoxPro, Clipper, Paradox, Access,
Approach u ap.) u xopmopartuBubie (cepBepHbie) (Oracle, Microsoft SQL Server, Sybase,
Informix u ap.).

JUis TepBbIX XapaKTepHbl HEBBICOKME TpPeOOBaHMS K TEXHUYECKUM CpEACTBAM,
OpUEHTAIMsl Ha KOHEYHOIO II0JIb30BaTeNsl M CPAaBHUTEIBHO HU3KAas CTOMMOCTh; HEOOJBIION
o0beM 00pabaTbIBa€MbIX JIaHHBIX, MajJoO€ KOJIMYECTBO MOJb30BaTeNeH, OTHOCUTEIBHO
VIPOILEHHAsl apXUTEKTypa, (PYHKIMOHUPYIOT B pexume (ailn-cepsep, MOAAEPKUBAIOT HE BCE
¢yuknun CYB/l. Hampumep, B Takux CVYBJ] MoxkeT He BecTHUCh XypHaJl TpaH3aKLUH,
OTCYTCTBOBATh BO3MOXHOCTh aBTOMATUYECKOT0 BOCCTAaHOBIJIEHHUS 0a3bl JaHHBIX MOCje cOOEB U T.
1.

- no wmoodenu Oannblx (UEPAPXUUECKHE, CETEBBIC, pPEJSIUOHHBIE, OOBEKTHO-
OpPUEHTUPOBAaHHBIE, 00BEKTHO-PENIALIMOHHBIE);

- no cmenenu pacnpeodenennocmu (JIOKaIbHbIE, PACIPEICIICHHBIE);

- no cnocody oocmyna k bJ].

B nokaneubix CYB/] Bce yactu nokanbHoii CYB/] pa3meniatorcs Ha 0JHOM KOMIIBIOTEpE.
B pacnpenenénnsix CYB/] uactu CYB/] pazmematorcs Ha AByX U 6ojiee KOMITbIOTEpAX.

ITo cniocoOy noctyna k B/l CYB/I nensres Ha:

- (hailir-cepBepHBIE;

- KJINEHT-CEPBEPHBIE;

- BCTpauBaeMBbIeE.

B ¢aitn-cepBepubix CYBJI (haitnbl JaHHBIX pacrojaraloTcsl HEHTPaIU30BaHHO Ha (aiii-
cepBepe. CYBJ] pacnonaraercss Ha KaXJ0M KIHMEHTCKOM KoMmmbloTepe (paboueil cTaHuum).
Joctyn CYB/l kK AaHHBIM OCYILECTBIISETCS Yepe3 JOKAIbHYI0 ceTb. CHHXPOHU3ALUs YTCHUN U
OOHOBIICHHU OCYIIECTBIISAETCS MOCPEICTBOM (hailIOBBIX OJIOKHPOBOK.

ITpumepsr ¢aitn-cepsepubix CYB/I: Microsoft Access, Paradox, dBase, FoxPro, Visual
FoxPro.

Knuenrt-cepsepnas CYB/I pacnonaraerca Ha cepBepe BMmecte ¢ bJl u ocymecTsiser
noctyn kK bJ[ HemocpencTBEHHO, B MOHOMOJIBHOM pexuMme. Bce KIMeHTCKue 3ampochl Ha
00paboTKy MaHHBIX 00pabdaTbiBatoTCs KiaueHT-cepBepHor CYB]] nienTpanu3oBaHHoO.

17



Ipumepsr Kauenr-cepBepubix CYBJ: Oracle, Firebird, Interbase, I1BM DB2,
Informix, MS SQL Server, Sybase Adaptive Server Enterprise, PostgreSQL, MySQL, Cache,
JIMHTEP.

Caaiin

Xapakrepucruku cepsepHbix CYB/]

XapaKkTepHCTHKH
cepBepHBIX CYE]]

Peammzanmig 419 HecKOTBKHX E'[ﬂTq}DPM

Hamuaue YTHINT 1718 AIMHEHCTPHPOBAHHA

Bo3MOEKHOCTE PE3EPBHOTO KOITHPOBAHHA JAaHHBIX

OOcTyAHBAHHe PeILTHKATHH

Bo3MoAHOCTS NapaTIeIbHOH 00paboTKH JaHHEIX B
MHOTONpOIecCOPHBIX CHCTEMAX

Iognep:#xa OLAP H co3TaHHA XPAHHITHIN JAHHBIX

Tlomgep:Ea pacmopedelsHHEIX 3aIPOCOB
H TpaH3aKITHH

Hamgune CPelCTE IPOeKTHPOBAHHA JaHHBIX

ITonzepxka coOCTBEHHBIX H CTOPOHHHX CPeICTB
pa3pabOoTKH H reHepPaTOpPOB OTIETOB

| Tlogmep:ska ZocTyIa K JAHHBIM ¢ HoMmomeio Internet

BerpauBaemas CYBJ| — CYB]l, koTopass MOXET TOCTaBJISITHCS KaK COCTaBHAsl 4acTh
HEKOTOPOr0 MPOTPaMMHOTO MPOAYKTa, HE TpeOysl MpOLEeaAypbl CaMOCTOSATEIBHOM YCTaHOBKU.
Berpauaemas CYB/l npencrasiser coboi mo cyTr OMOIMOTEKY JaHHBIX M peIHA3HaYeHa s
JIOKAJbHOTO XpaHEHUsl JIaHHBIX CBOEr0 NPWIOKEHUS M HE pPAacCUMTaHa Ha KOJUJIEKTUBHOE
ucnonb3oBanue B cetu. [Ipumepsl BcrpamBaembix CYBJl: OpenEdge, SQLite, BerkeleyDB,
Firebird, Embedded, Microsoft SQL Server Compak.

YTuautrbl aaiMMHUCTpPUpOBaHMs. Hanuuwe yTUIUT agMUHUCTPUPOBAHUS - OJUH W3
pemaromux (axkropoB npu BeiOOpe CYBJl. Iloutn Bce coBpemennsie CYBJl 00b1uHO
MOCTABIISIETCS C MOAOOHBIMU YTUITUTAMH.

Pe3epBHOe KONMUpPOBaHME JAHHBIX U KYPHAJ0B TPAH3aKUMM MOJICPKUBAECTCI BCEMHU
KoMMmepueckuMu cepsepHbiMu CYB/I.

OO0cayxuBaHue perymkanmii. Permkanus npeacrasnser co0oil rapaHTHpOBaHHOE
KONUpOBaHMWE HMHQOpPMAIMM U3 OJHOM 0a3bl B HECKOJBKO APYTUX U HUCHOJB3YIOTCS IS
pas3ziesieHus: Harpy3Ku MeXIy CepBepaMu B CETH, Ui MepeMelIeHUs MoAHa00pOB JAaHHBIX Ha

18



BCIIOMOTAaTEJIbHBIE CEPBEPBI, Ul CUHXPOHU3ALMK JAHHBIX HAa HECKOJIBKUX CEpBEpax M MHOTHMX
JIPYTUX LEIEH.

Pennukanuu nojnepxuBaroTCsi BCEMH COBpeMEHHbIMU cepBepHbIMU CYB/I.

IMapajienbHasi 00padoTka JaHHBIX B MHOIONpPONEcCOPHBIX cucremax. Cepsepsl,
NOJ/ICP)KUBAIONINE  MapajlieNibHyl0  00paboTKy, pa3pemarT HECKOJIBKHM Ipoleccopam
oOpamatbess Kk oxuHoil bBbJl, uTo mO3BONSAET OOECHEYUTH BBICOKYIO CKOPOCTH 00pabOTKU
TpaH3aKLUN.

[MonmaBnsromee OONBUIMHCTBO NPOM3BOIUTENCH coBpeMeHHBIX cepBepHbIX CYB]]
MOCTABJIAIOT Ha PHIHOK BEPCHH, TIOJ/ICPKUBAIOIINE TTapaIJIeTbHYI0 00pabOTKY TaHHBIX.

Monnep:xkka OLAP u co3nanus xpanwmm gaaabix. OLAP (On-Line Analytical
Processing) - TeXHOJIOTHs MOCTPOCHUsT MHOTOMEpHBIX xpaHuiauml AaHHbIX (Data Warehouses),
KaK MpaBWIO, arperaTHelx, T.€. SIBISIIOIUXCS Pe3yIbTaToM 00paboTKH Habopa JaHHBIX, HEPEIKO
COCTOALIETO U3 HECKOIbKUX Tabmuu. Takue X/ MMPOKO UCHONB3YIOTCA B CUCTEMAX MOJAEPKKU
IIPUHSTHS PELLICHUN.

Mmoromephnble X/| Moryt ObITh peain3oBaHbl B BUJAE€ HaOOpa OOBIYHBIX PENISALIUOHHBIX
TaOJIUIl ¥ B BUJE HEpESLMOHHONM MHoromepHoil bJl. B mocnennem ciyuae Takoe XxpaHWiIuIIe
0OBIYHO ymIpaBisieTcs oTAeNbHBIM cepBepoM. IIpousBoautenu cepBepHbix CYBJl mocraBisior
takue cepBepbl oTaenbHO (Oracle, Informix), HekoTOpble BKIIOYAIOT UX B COCTaB CepBepa
pemsauuonHbix BJ[ (Microsoft SQL Server). C uenbio MoBbIIIEHUST KOHKYPEHTOCIIOCOOHOCTH
nogo6usle OLAP-cucTteMbl CTPOAT MHOIOMEpPHBIE XpaHMJIUINA HAa OCHOBE JNAHHBIX U3 APYrUX
CYB/l, kak 310 caenano, Hanpumep, B Microsoft SQL Server OLAP Extensions u B Sybase
Adaptive Server 1Q.

Pacnpenesiennble 3anpockl U TpaH3akuMu. PacripeneneHHble TpaH3aKLMKU U 3aIIPOCHI
CTaJli 0COOEHHO aKTyasJbHbl, KOI/Ia HAJIMYME HECKOJIbKUX cepBepoB b/l B oaHOlN opraHuzanuu
CTaJlo OOBIYHBIM siBIEHHEM. BO03MOXHOCTH BBINIOJHEHUS paclpelesieHHOro 3amnpoca WU
pacripeielIeHHON TpaH3aKIMKU TOJEPKUBAIOTCS ceiiyac moutu Bcemu cepBepHsiMu CYBJI, mo
KpaiiHeil Mepe, B TOM cllyyae, KOIJla BCE BOBJICUEHHBIE B TPAaH3aKLHIO CEPBEPHI OT OJIHOTO
MIPOU3BOIUTEIIS.

PacnipenenienHble TpaH3akIMM € y4acTHMEM CTOPOHHHMX CEpPBEpPOB, KakK IMPaBUIIO,
peanu3yroTcs C IOMOLIBI0 MOHUMOPOE MPAH3AKWUI WIA WHBIX I[OJ00HBIX CEPBUCOB,
Hanpumep, Microsoft Distributed Transaction Coordinator.

CpencrBa npoekTupoBanus AaHHbIX. [IpousBoaurenu cepBepubix CYBJl npousBoasr
TaKXe Cpe/ICTBA aHalln3a OM3HEC-TIPOLIECCOB U NMPOEKTUPOBAHMS IaHHBIX - YHUBepcanbhble (KaKk
B ciydae Sybase DataArchitect) u opuenmuposannvie na konkpemuyrw CYBJl (kak B ciaydae
Oracle Designer).

Muorue npousBogurenn CYBJl He MMeOT B CBOeM apceHajie COOCTBEHHBIX CPEICTB
IIPOEKTUPOBAHMS JIaHHBIX, OpPUEHTHpYsCh Ha yHuBepcaibHble CASE-cpencta. Hepenko
npousBogutenn CYBJl BcTpauBaroT B aJAMMHHUCTPaTHBHBIE YTHUIIUTBI HECIIOXKHBIE CPEICTBA
IIPOEKTUPOBAHUS JAHHBIX, T03BOJISIIOIINE BU3YalbHO PENAKTUPOBATh CXEMBI JAHHBIX, HAIIPUMED,
B Microsoft SQL Server.

ITopnep:kka COOCTBEHHBIX M CTOPOHHHMX CPEACTB Ppa3padoTKH W TeHepaTopoB
oryeToB. [IpomsBogurenu cepBepHbix CYBJ] BBIMyCKalOT TakXke CpeAcTBa pa3pabOTKu U
TEHEPATOPbl OTUETOB.

WNHorpa nanHble cpeacTBa pa3pabOTKHU HCHOJB3YIOT TOT K€ SI3bIK IPOrpaMMHUPOBAHUSA,
YTO MPHUMEHSIETCS IMPH HAMCAHUU MPU22eP08 N XPaAHUMbIX npoyedyp (Torna, KIMEHTCKOoe
MPWIOKEHUE JIOJDKHO BKJIIOYATh WHMEPRPEmamop 3mo20 A3blKa), 9YTO TO3BOJISET OTIaKUBATh
XPaHHMBIE TPOLEAYpPHI, IOMEImas HUX B KIMEHTCKOEC MNpUIOKEHUE. THUINHWYHBIA INpUMEp
nogoOHoro moxaxoma peanuzoBaH B Oracle Developer. Yame cpeactBa pa3paObOTKu
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npousBoauTenei cepBepHbix CYBJl MCHNONB3YIOT SI3bIKM MPOTrPpaMMHUPOBAHUS, OTJIUYHBIE OT
A3BIKOB CO3JaHMs CEPBEPHOIO KOAA.

[IpakTnuecku Bce npousBoauTenu cepepHblx CYBJl nenaroT Bce BO3MOXKHOE AJisl TOTO,
4yT00BI KiIHeHTcKue npuioxenus s ux CYBJl MoxHO ObUTO cO3/1aBaTh C MOMOIIBIO APYTHX
cpeactB pa3paboTku. OHU TNPENOCTaBISAIOT pa3padoTuukaM onucanua API kauenmckoi
yacmu, ODBC-npaiiBepsi, OLE DB-nposaitoepsi, a Hepenko n 00bEKTHBIE MOJICIH, TIO3BOJISS
ucnoiib3oBaTh COM-00bEKTHI KIMEHTCKOW YaCTH B MPHIIOKEHUAX (KaK, HalpUMep, 3TO CICNIaHO
B KireHTckux yactsax Oracle, Microsoft SQL Server, Informix).

Moaepxka nocTyna K JaHHBIM ¢ nomombio Internet. be3 nmognepxku myOaukanuu
JaHHBIX B Internet uiam mosiydeHUs NaHHBIX OT yJAaJeHHbIX Internet-KIMEHTOB cerogHs He
o0xonutcs mpakTuuecku HU onHa kommepueckass CYBJI. IlpousBoaurenu cepBepubix CYB/]
nojepxuBaoT Web-texHonoruu. OTa NoIepKKa OCyIecTBIsIeTcst ¢ momoiibio Web-cepsepos
coOCMEeHH020 NPOU3600CcHéa U TIOCPEACTBOM CO30AHUA PACUIUPEHUTL OIS CYULeCM 8YIOUUX
Web-cepeepos, vnu myremM BKIIOYEHHs B KOMILUIEKT TIOCTaBKH ymuium, reaepupyromux Web-
CTpPaHULIbI COTJIACHO OMPEeIEHHOMY PACIUCAHUIO.

Ilosb30BaTesn cucTem 6a3 JaHHBIX

Koneunvie nonvzosamenu

B 3aBucumocTi OT ocoOeHHOcTeH co3/laBaeMoro OaHKa JaHHBIX KPYr €ro KOHEYHBIX
MOJIb30BaTENe MOKET CYIIECTBEHHO Pa3jMyaThCsi. DTO MOTYT OBbITh CIy4aiHble MMOJIb30BATENH,
oOpartnatoruecs K 6a3e TaHHBIX BpeMs OT BPEMEHHU, @ MOT'YT ObITh M PETYJISIPHBIE MTOJIb30BATEIH.

Aomunucmpamopvr CB/]

B 3aBucuMocTH OT CHOXKHOCTH H o00bemMa OaHKa [OaHHBIX, OT OCOOEHHOCTEHN
ucnionbzyemot CYBJ[ cmyx0a amMuHHMCTpanuu OaHKa JaHHBIX MOXKET pa3IinyaThCid Kak I10
COCTaBY M KBATH(PUKAIIUHU CIICIIHAITUCTOB, TaK U TI0 KOJIMYECTBY PabOTAIOIINX B ATOH CITyKOe.

KoHTpoJsbHbIE BONIPOCHI AJIs1 CAMONOATOTOBKH

1. Yrto Takoe cuctema 0a3 JaHHBIX?

2. Yro Takoe cuctema ynpasiieHUs: 6a3aMH TaHHBIX ?

3. Kakue BeIIEIAIOT OCHOBHBIE KOMITOHEHTHI CBJ1?

4. YTto BXOIUT B COCTaB SI3bIKOBBIX cpeacTB CHJ1?

5. Kakue TpeGoBaHus npeabaBistoTcs k coBpeMeHHbIM CYB/?

Tema Jeknuu: Moaeu TaHHBIX. PeJIIIHOHHABIE 02351 JAHHLIX

Ilhan

1. Knaccudpukanus wmopenedt mannpix. Jlaramormdeckue wmojenu (Uepapxuyeckas,
ceTeBast, peJSIIIUOHHAs)

2. OCHOBHBIC TIOHATHUS PENSAIMOHHONW MOJENU JAHHBIX (OTHOIICHHE, aTPUOYT, KOPTEK,
THUII JaHHBIX, JOMEH, IEPBUYHBIN KITI0Y, BHEITHUHN KIIFOY, THITBI CBS3€H, IIEJIOCTHOCTh TaHHBIX )

3. HeoOxoguMoCTh HOpMamU3alldd CXeMbl OTHOIIeHuH. HopmanbHble (QOPMBL
JlocTonHCTBa M HEIOCTATKU HOpMaIM3allun

4. Pensimmonnas anredpa. Oneparuu pesiruoHHON anreOpsl. PensiimonHoe ncunciaeHne

1. Kinaccupukanuss monesneid 1aHHbiX. [arajorudyeckne Moaean (nepapxuyeckas,
cereBasi, peasuuoHHasi) 2. OCHOBHbIe TOHATHS PEJSHMUOHHOHM MOJEJU JAHHBIX
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(oTHOIIEHUE, ATPUOYT, KOPTEXK, TUIl JAHHBIX, IOMEH, MEPBUYHbIA KJ0Y, BHEIIHUN KJIKOY,
THIbI CBAA3€H, EJTOCTHOCTD IAHHBIX)

Jranbl NpoeKTHPOBaHUs 6a3 AaHHbIX. b/l oTpaxkaer nHpopmanno 00 onpeaeIeHHOM
npenmetHoit obnactu (IIpO) — yacTu peanbHOrO MUpPA, JAHHBIE O KOTOPOM HaJ0 oTpa3uth b/I.

[IpenMeTHyt0 00s1aCTh IPUHSTO pacCMaTPUBATh B BUJIE CIIEAYIOIIUX NPEACTABICHUI:

* npeacrasieHue [IpO B ToM Bue, Kak OHA PealIbHO CYILECTBYET;

* kak IIpO BocnpuHUMaeT 4yenoBek (MpoeKTUpOBIIMK bJ1);

* kak [IpO Mo’xeT OBITH ONMCaHa C IIOMOIIBIO CHMBOJIOB.

IIpu npoextupoBanuu b/l opeanuzayuro oOannpix TPUHATO paccMaTpuBaTh Ha
CIIENYIOIINX YPOBHSAX:

* HH(OPMALMOHHO-IOTHYECKOM (HH(OIOrHIecKOM, KOHIIENTYATLHOM);

* 1aTAJ0THYECKOM;

* pusnueckoM.

OTUM ypOBHSM COOTBETCTBYIOT HH(OIOrHyeckas, paTajoruueckas M (uzndeckas
mozenu [pO.

IIponiecc coznanusa bBbJl HaumHaercs ¢ onpeAeneHUs KOHLENTYaJIbHBIX TpeOOBaHUM
Oyaymux mojb30BaTeiel, KOTOpble WHTETPUPYIOTCS B  OOOOLIEHHOM IpEJCTAaBICHUH,
Ha3bIBAEMOM KOHLENTYaJIbHOU MOJEIIBIO.

KonnenryanbHoii, nin HH(OJIOrn4eckoii Moaesibio (MHPOPMAHOHHO- JOTHYeCKast
mojeab - MJIM) Ha3bIBaeTCsl OpUEHTHpPOBaHHAs Ha 4yenoBeka U He 3aBucumas oT tuna CYBJ]
MO/JIeJIb TPEAMETHON 00JIaCTH, OIpeaelstoasi COBOKYITHOCTH MH(POPMALMOHHBIX 00BEKTOB, UX
aTpuOYTOB M OTHOIICHWH MEXAy OOBbEKTaMH, JUHAMUKY W3MEHEHHH MpeaMeTHOW obiacTu, a
TaKXKe XapakTep HHPOPMALMOHHBIX MOTPEOHOCTEN TOIH30BATEIICH.

KonuenryansHas mogens otpaxaer crenuduky I1pO, a ve ctpykrypy B/I.

Bepcust koHuenTyanpHOM MoOJEIM, KOTOpash MOXKET ObITh peaii30BaHa B KOHKPETHOM
CVYB/l, Ha3zpIBaeTCsA aTAJOTHYECKOil MoAeabI0. Mosenb oTpakaeT JIOTHYECKHE B3aUMOCBS3U
MEXJy JIEMEHTaMH JIaHHBIX O€30THOCUTENIBHO MX COJEp)KaHus U (U3NYECKON OpraHu3aluu.
Mopnens cTpouTtcs B TepMUHAX MHPOPMAIMOHHBIX €UHMUIL, JorycTUMbIX 1ist CYB/I.

Onucanue noruueckoit ctpyktypsl b/l Ha s3pike CYBJl Ha3pIBaeTCsl cXeMOIA.

T.e. mox parajoru4eckoM MOHMMAETCS MOJEIb, OTpaXKarolas JOTHYECKHE B3aMMOCBSI3H
MEXy JIEMEHTaMH JIaHHBIX O€30THOCUTENIBHO MX COJEp)KaHus U (U3NYECKON OpraHu3alvu.
Haranoruyeckast MOeTb pa3pabaThiBaeTcs ¢ y4€ToM KOHKpeTHOH peanuszauuu CYB/], ¢ yuétom
cneunduku koHkpetHoi IIpO Ha ocHOBe ee MHPOTOrHYecKON MOJIEIH.

BuyTpennss (¢pusnyeckasi) Mojesib JaHHBIX OIPE/EIsAeT CI0co0 pa3MENeHHs JaHHbBIX
HEIMOCPEACTBEHHO Ha MAIIMHHOM HOCHUTENE, YUYUTBIBAET PACIPEINEICHUE IaHHBIX, METOMbI
JIOCTYTIA U CIIOCOOBI MHAEKCUPOBAHUS, T.€. ONPEACISIOT CIIOCOO0BI pa3MEIIEeHUs] JaHHBIX B Cpelie
XpaHeHHUs U cHocoObl JTOCTyNa K 3THUM JAHHBIM, KOTOpBIE MOJIEPKUBAIOTCS Ha (PU3MUYECKOM
YPOBHE.

Peztome. B COBpeMEHHBIX IPHUKIAIHBIX IPOrPAMMHBIX CpPEICTBAX JOTOT YpPOBEHb
OopraHu3anui  oOecleyrBaeTCs  aBTOMAaTH4YeCKH 0e3  BMeIaTeNbCcTBa  MOJIb30BATEIS.
ITone30Barens onepupyet npeacrasieHussMu CYB/I. T.o., ocHOBHas 3ajadya NpOEKTHPOBAHUS -
co3/iaHue NH(POJOTHUECKON U 1aTaIOTHYeCKO MoJienen.

Mopenb, onuceiBaromas JOIM4YECKyr0 CTpyKTypy b/l ¢ TOYKM 3peHHs KOHKpPETHOTO
noJib30Batens (IPUIOKEHUs ), Ha3bIBAa€TCS BHENIHEH, a ee OMNMCAHHE Ha3bIBAECTCS MOJACXeMON.
BHemHss Moaenb mpencTaBisieT OTOOpa)KeHHe KOHLENTyaldbHBIX TPeOOBAaHUN KOHKPETHOTO
10JIB30BATEJIA.
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ITosnp30Barens MMeET NOCTYN TOJBKO K JaHHBIM IIOACXEMBI, 4TO SABJIAECTCA OJHUM W3
cnoco0oB 3amuThl HHGopMaruu. Mcrnonb3oBanue moacxem odserdaeT padoTy MoiIb30BaTeNs, T.
K. OH JIOJDKEH 3HATh CTPYKTYpPY TOJIBKO cBOoeH yacTu b/l.

B3anMocsa3b sTanos npoektupoBanus b/l nokasaHa Ha crnaiizne.

Caaiin

B3auMocBsi3b 3TanoB NMPOCKTHPOBAHUA

MNpeamerHas Mudponoruyeckoe
obnactb MoaenupoBsaHue
r
FpensapuTarnsien iq Laranormyeckoe
SN NPOEKTUPOBaHMUe
Mopens '1

AHanus
duauveckoe
[ NPOEKTUpPOBaHue

| Awanua

A

Onucanue Bl

(cxembl,

CXeMbl XpaHeHus)

+

MpoexTuposaHue
¥ ONucaHue NoACXeM

A

[lepBbIM 11aroMm sIBiIsIETCS MOCTPOEHHUE MH(OIOTMYECKON MOEIH.

[IpenBapuTenbHas MOJIENb CTPOUTCS HA MPENNPOSKTHON CTaJuU U yTOUYHsETCs Ha Ooee
MO3JHUX CTaAMSIX MPOEKTHPOBAHMs. 3aTEM HAa €€ OCHOBE CTPOMTCS AaTajlornyeckas MOJEIb.
dusnyueckas 1 BHEUIHsISI MOJIENU MOCIIE 3TOI0 MOTYT CTPOUTHCS B JIHOOOH MOCIe10BaTEIbHOCTH,
B TOM YHCJIE ¥ MTAPAJIENBHO.

HNudostornyeckoe npoekrupoBanue 0a3 JaHHbIX

Hns onmucanus [IpO MokeT MCHOIB30BAThCS €CTECTBEHHBIN SA3BIK, HO €r0 MPUMEHEHHE
UMEET MHOI'0 HEIOCTaTKOB - T'POMO3JIKOCTh OMHMCAaHUS M HEOJHO3HAYHOCTh €r0 TPAKTOBKH.
[To3TOMy HCIIONB3YIOT UCKYCCTBEHHBIE (POPMATM30BAHHBIE S3BIKOBBIE CPEJICTBA.

ITon wuHpomornueckoit Monenbio mnoHuMaroT onucanue [IpO, BbIMOTHEHHOE C
HCTIOJIb30BAaHUEM CIICIIMATBHBIX SI3bIKOBBIX CPEICTB.

OcHoBHbIM TpeOoBanueM k WMJIM sBusieTcss TpeOoBaHWE aJEeKBATHOTO OTOOPaKCHHS
npeametHoit oomacllpOtu. NJIM nomxkHa ObITH HEMTPOTUBOPEUUBOIA.
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NJIM nomkHa 00aiaTh CBOMCTBOM JIETKOM PACIIUPSEMOCTH: BBOJ HOBBIX JIAHHBIX 0€3
M3MEHEHUsI paHee ONpeNeNeHHbIX. AHAJIOTMYHO U 1is yaauenus ganHeix. WJIM  momkna
o0ecnieunBaTh BO3MOXHOCTh KOMIIO3UIMY U JEKOMIIO3ULIUN MOJIEIH.

NMIJI nomxHa JErKo BOCIPUHUMATHCS PA3HBIMU I0JIb30BATENIEH M OJHO3HAYHO BCEMHU
CHenualncTaMi, KOTOpble B JajbHEHIIEM y4acTBYIOT B Ipouecce npoexkrtuposanus b1 u I10.
NJIM - a1po cucTeMsl IPOCKTUPOBAHUS.

Cnocoowvl onucanusn unghonocuueckou mooenu:

— MOJENb JaHHbIX Xammepa u Mak-JIeoHa;

— mojeinb JanHbix [unmana;

— TOJXOJl, OCHOBAaHHBI Ha MPUMEHEHUM JHArpaMM «CymHOCTb-cBsizb» (ER — Entity
Relationship), npemioxennsiit [lurepom Yenom B 1976 rony.

Mopenb «CyHIHOCTb-CBSI3b» CTana (PaKTUYECKUM CTAaHAAPTOM HpPHU HUHQPOIOTHYECKOM
MozaenupoBanun bJI. B ocHOoBe Mozenu JNeXUT AEJIEHHE PEaJbHOIO MHUpA Ha OTACIIbHbIC
pa3IMyuMble CYIIHOCTH, HAaXOJSAIIMECS B ONPENEIECHHBIX CBA3AX ApYyr ¢ apyrom. Kareropum —
CYILIHOCTb U CBA3b — MOJIArat0TCsl IEPBUYHBIMU MOHITUSIMU.

OcHoBHble nousaTuss ER-moxesn. Ha ucnonb3oBanuu paszubix BapuanTtoB ER-monenn
OCHOBaHO OOJIBIIIMHCTBO COBPEMEHHBIX MOAXOJIOB K MpoekTupoBaHuio b/l (rimaBHbBIM 00pazom,
penauuoHHbIX). MogenupoBanue [IpO Gazupyercs Ha UCOIB30BAHUH TPaUUIECKUX JAUATPAMM.
IIpocToTa M HarIAIHOCTH IpeAcTaBiIeHus KoHUenTyanbHbX cxeM b/l B ER-Mozaenu npusenu k
ee HIUPOKOMY pacrpoCcTpaHeHUIO B CASE-cucremax, MO/IEPKUBAIO X
aBTOMATU3HPOBAHHOe TMpoeKTHpOoBaHUe peasunoHHbIx bBJ. Opnum wu3 nHaubonee
pacnpoctpaneHHbix CASE-cpencte  sBisercss ERwin.  Taxke pa3paboTaHbl  METOIBI
aBTOMaTH4YECKOro mpeoOpasoBaHus npoekra bJ] w3 ER-Monmenn B nmaTamormueckyro MoJelnb,
COOTBETCTBYIONIYIO KOHKpeTHOH CYB/I.

Ceifuac He CYIIECTBYET €IMHON OOIIENPUHATON cucTeMbl o0o3HaueHuit 1 ER-monenn
u pa3Hble CASE-cucTeMbl HCIOIB3YIOT pa3Hble rpaguueckue HoTauuu. Hanbomnee monymsipHbL:

— Hotauus [Iurepa Yena;

— IDEF1X;

— Crow's Foot;

— Bachman notation;

— EXPRESS;

— Martin notation.

OcHosuble noHsATusA ER-Monenu: cyuypocms, césa3o u ampudym.

Horanusi — cucreMa ycioBHbIX 0003HAUEHMI, MPUHATAS B KaKOW-THOO 00IacTH 3HAHMIA
WM JESTeNbHOCTH. BKIII0YaeT MHOXECTBO CHMBOJIOB, HCIOJb3YEMBIX IJisi MPEACTaBICHUS
MOHITUA W WX B3aWMOOTHOIIECHUH, COCTaBIsOIIee al(aBUT HOTAIMM, a TaKXKe MpaBHUIa HX
MPUMEHEHUS.

Onucanrie OCHOBHBIX MOJOXKEHUH HH(OIOTUIECKOTO MPOCKTHUPOBAHUS OyAET BECTUCH C
Touku 3penHus Hotauuu IDEF1X.

CyuHOCTb — peanbHBIi WU MPeICTaBIsIeMblii 00bEKT, HH(DOPMALIUS O KOTOPOM JIOJKHA
COXPAHSTHCS U OBITH JOCTYITHOM.

B numarpammax ER-Mozenu CymHOCTh TpEACTaBISETCS B BHAE MPSIMOYTOJIBHHUKA,
coJiepkaliero ums cyuiHoctd. IIpu 3ToM MMsI CYIIHOCTH — 3TO MMs THUIA, & HE HEKOTOPOIo
KOHKPETHOI'0 SK3eMILIsIpa 3TOro THIIA.

[Ipumeps! cymHocTe: Tuibl 00beKTOB «CTyneHT», «IIpeamer», «YcneBaeMocThby.

IK3eMIUISIP CYIIHOCTH — HTO KOHKPETHBIM MpPEACTaBUTENb JTaHHOW CYIIHOCTH.
Hampumep, mnpencraButenem cynHocTH «CTyneHT» MoxkeT ObiTh «CtyneHt HBaHOBY.
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OK3eMIUISIPbI CYLTHOCTEN JTOJKHBI OBITh Pa3IMYUMBI, T.€. CYITHOCTH JOJKHBI UMETh HEKOTOPhIE
CBOMCTBA, YHUKAJIBHBIE JJISI KaKJIOI0 SK3EMIUISAPA ITOM CYIIHOCTH.

ATpHOYT CYIIHOCTH — 3TO MMEHOBAaHHAs XapaKTEPUCTHUKA, SBIISIONIASCS HEKOTOPHIM
CBOMCTBOM CymHOCTA. HammeHoBaHue aTpuOyTa BBIpAKACTCS CYIIECTBUTEIBHBIM B
€IMHCTBEHHOM YHCJI€ (BOBMOXHO, C MPUJIaraTelIbHbIMU).

Caaiig
CylIHOCTb U 3K3eMILISP CYIIHOCTH
Cymaocts «CTVIeHTs JEIEMILLED CYIDHOCTH "
[

ID crvaoerTa 123045

D anHTHA Heanos

Hus Hean

OTIecTED HeanosHET

ITon M

Hara poxIeHHA 19.02.1999

) ]
ATpHOYTEL SHageHHA

Buner atpuOyToB:

- BPOCMOIl — COCTOUT U3 OJTHOTO AJIEMEHTA JIaHHBIX;

- COCMAaBHOIl — COCTOUT U3 HECKOJIbKHMX AJIEMEHTOB JIaHHBIX;

- OOHO3HAYHBLI — COICPKUT OJTHO 3HAYEHUE I OJHOU CYIIHOCTH;

- MHO203HAYHBLI — COACPKUT HECKOJIBKO 3HAYEHUHN ISl OJTHOM CYIIHOCTH;

- HeoOA3amenbHbI — MOXKET UMETh ITyCTOE (HEONPEeIEHHOE) 3HAUCHHE,

- IPOU3BOJIHBIN — 3HaUEHHE, IPOU3BOJHOE OT 3HAYEHUS APYroro arpuodyTa.

Kurou — MmuHuManbsHbIil Habop aTpuOyTOB, O 3HAYEHUSIM KOTOPBIX MOYKHO OJIHO3HAYHO
HalTH TpeOyeMblil SK3EMIUIIp CYIIHOCTH. MHHMMalbHOCTh O3HAYaeT, YTO HCKIIOUYEHHE W3
Habopa mro0oro arpulyTra HE TMO3BOJSET HJIEHTUPUIUPOBATH SK3EMIULSIP CYLUIHOCTU IO
OCTaBIIUMCS aTprOyTaM.

KitoueBble aTpuOyThl B HOTAIMAX H300pa)karoTcs Ha JUarpaMMe Moa4epKUBaHUEM.

Caaiin
KuroueBbie ¥ HeKJ/II0YeBbIe ATPUOYTHI CYIIHOCTH
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CrvieHt

L
ID cTvIeHTA e —
Danmmng
Mg Fomowu
OTaecTeo
ITox
Hata_posJeHHs
i )
e "-I'. 1 \
\ A Venepaemocte J ]
- : |
Hexmowessie ampubyms ID_':T} JcHTA
ID npemueta
" Iara 3x3amena
_
OmneHEa

Kaxnas cymHocTs J0KHA UMETh CIIeIyIOIUe CBOMCTBA:

- IMETh YHUKAJIbHOE UM,

- 005azaTh OJHUM WJIM HECKOJBKUMH aTpUOyTaMH, KOTOpbIE NMPUHAJIEkKAT CYLIHOCTH
WIN HacJIelyIoTcs Yepe3 CBs3b;

- o0nmazaTh OJHUM MM  HECKOJBKMMU  aTpuOyTamu, KOTOpble OJHO3HAYHO
UACHTUPULIHUPYIOT KaKbIM SK3EMIUISP CYIIHOCTH.

Kaxnmas cymHocTe MOXET 007anaTh JTIOOBIM KOJMYECTBOM CBSI3EH C JIPYTHMHU
CYLIHOCTSIMH.

CBs13b — IIOMMEHOBAaHHAasA acconuanuda MCKAY CYHHOCTSIMH, 3Ha4YuMas JJIA
paccmarpuBaemoii [1pO.

CBsi3b M300paXkaeTcsl JIMHUEH, COSTUHSIONICH JBe CYIIHOCTH. Kaxas cBsi3b MMeeT JBa
KOHIIa U OJHO WJIMX ABAa HANMCHOBAHUS. Ka}KI[OC U3 HaNMEHOBAHUU OTHOCHUTCS K CBOCMY KOHIY
CBs3H. I/IHOFI[a HaMMCHOBAHUA HC IMUITYTCA:

Canaiia
O6o3HaueHune CyLIHOCTel U cBsI3eil
Ipuzuom 2a8ucvol
CYMHOCIN
CtvaeHt # VeneBaeMocTE } Ilpemvet
L [ ]
i Hoeuwmud uyupye ias
: CERZE
1
: IMpenogaet/
i [Ipemogaercs
: Houdeumuduyupye ias
: CER76
! ®
VueGHas Ipymma Hazsanua ceasu I[IpemogasaTens

Kaxnass cBs3b MOXKET MPUHAJICKATh K CICAYIONIMM THUIIAM CBSI3H: 0OUH-K-OOHOMY),
00UH-KO-MHOZUM, MHO20-KO-MHOZUM.

Caaiin



Tunsl cBsa3u B Hotauuu IDEF1X

OgHH-K-0OHOMY

OIHH-KO-MHOTHM

® —®

Muoro-xKo-MHOTHM

CBs3b THIA OAMH-K-0JJHOMY O3HAyaeT, YTO OJMH 3K3EMIUIp IEepBOMl CYIIHOCTH (JIEBOM)
CBSI3aH C OJJTHUM 3K3E€MIUIIPOM BTOPOM CyIIHOCTH (IpaBoif). CBsA3b OJMH-K-OJHOMY Yallle BCEro
CBUJETEIBCTBYET O TOM, YTO HAa CAMOM J€JI€ MMEETCS BCEr0 OJHA CYLIHOCTb, HEIPAaBUIIBHO
pa3JiesieHHas Ha JIBE.

Cpsi3p THIIa OAMH-KO-MHOI'MM O3HAuyaeT, 4TO OJMH DJK3EMIULIP IEPBOM CYHIHOCTH
(JIeBOM) CBsI3aH C HECKOJBKUMH SK3EMIUISIpaMU BTOPOHM CYHMIHOCTH (mpaBoii). JTo Hambolee
4acTO UCHOJb3YEMbIH THII CBSI3U.

JleBast cymHOCTb (CO CTOPOHBI «OJMH») Ha3bIBACTCS POOUMENbCKOU, TpaBas (co
CTOPOHBI KMHOT'0») — 00UepHell.

CBsi3p THIIa MHOI'0-KO-MHOTMM O3HA4aeT, 4YTO KaXK/blil 3K3eMIULSIp NEpBOM CYIIHOCTH
MOJKET OBITH CBSI3aH C HECKOJBKUMM 3K3EMIUISIpAMU BTOPOM CYIIHOCTH, M KaXAbIH SK3EMILIP
BTOPOI CYIIIHOCTH MOKET OBITh CBSI3aH C HECKOJIBKHMMU 3K3EMIUISIpaMU MEpBON cyniHocTu. Tum
CBSI3M MHOT'0-KO-MHOT'MM — BpeMEHHBIH TUII CBS3H, JOMYCTUMBINA HAa PAHHUX 3Talax pa3padboTKu
Mozenu. B nanbHelilieM OH JOJKEH OBITh 3aMEHEH JIByMs CBSI3IMU THIA OAMH-KO-MHOTUM
MyTE€M CO3JaHUSI IPOMEKYTOUHOMN CYITHOCTH.

[To nmpusHaky uaeHTH(UKALMK CYIIHOCTEN CBSI3U TUIIA OJMH-KO-MHOTHUM JEJNATCS Ha J1Ba
BUJA!

- Hoenmugpuyupyowaa ceésazp — Takas CBA3b, IPU KOTOPOW DK3EMIUISP JOYEpHEN
CYIIHOCTH WJCHTU(DUIUPYETCS Yepe3 CBOI0 AacCOLMALUI0 C POAUTENBCKON CYIIHOCTBIO.
OK3eMIUISIp JI0UYepHEH CYLIHOCTH HE CYIIECTBYET 0e3 3K3eMIUIApa POJMTENbCKON CYHTHOCTH.
ATpuOyTHl K042 POJMTEIBCKOW CYIIHOCTH CTaHOBATCS aTpuOyTaMu Kiroda JodepHen
CyIHOCTHU. J[o4epHss CYIIHOCTD SBJISETCS 3aBUCUMON CYIIHOCTBIO.

ITIpumep. Csa3p cymHocTel «CTyneHT» M «YCIEBAEMOCTbY». OJK3EMIUIAP 3aBUCUMON
CYIIHOCTU «YCIEBAEMOCTb» ONPENENSIETCSl TOJBKO Yepe3 OTHOLIEHHWE K POAUTEIbCKON
cymHocTH «CTyAeHT», T. €. uHpopMmalMs O pe3yiabTaTax CAayd SK3aMeHa HE MOXET ObITh
BHECEHAa M HEe UMeeT cMbIciia 0e3 HHpOpMalUU O CTY/AEHTE.

— HeupeHnTupuuupyomas cBsa3b — Takas CBsI3b, [IPU KOTOPOH IK3EMIUIAP AOYEpHEN
CYLIHOCTH HE HJEHTU(GUIUPYETCS Yepe3 CBOI aCCOLMALMI0 C POAUTEIBCKON CYIIHOCTHIO.
DK3eMIUSIp JIOYepHEW CYITHOCTH MOMKET CYIEeCTBOBAaTh 0€3 JK3eMIUIsipa POIUTEITHCKOU
CYIIHOCTU. ATpHOYTHI KIIt0Ya POJUTENHCKON CYIIHOCTH CTAaHOBSTCS HEKIIIOUEBBIMU aTpUOyTaMHu
nouepHeit. Harmpumep, cBsi3b cymHocTer «CTyneHT» u «Y4eOHas rpymmay.

O0603HaueHUs pa3INYHBIX BUIOB CBS3U U CYHTHOCTEH:

Caaiin
Oo6o3nauenue cesaseii B Horanuu IDEF1X
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HuermndHUEpYIOmMAad CBAIE

HenneHTHOHIHPYIOMAR CEBAE

Caaiin
Oo6o3nayenue cymuocreii B Hotauuu IDEF1X

HezaeucHyan CVIDHOCTE

JaBHCHMAR CVIDHOCTE

L —y

CBsi3b  MEXIy CYIIHOCTAMH OOecrleuMBaeTcss 3a CUeT MUTpAlMH  aTpuOyTOB
POIUTENBCKOM CYIIHOCTH B JOUEPHIOIO.

Murpanusi — nepeHoc aTpu0yTOB OJHON CYIIHOCTH B JPYTYIO JUIsl YCTAHOBJICHUS CBSI3U
MEXIy HUMU. MurpupoBaBinii aTpuOyT Ha3bIBAETCS BHEITHUM KJIIOUOM M momeuaercs Ha ER-
nuarpamme cumBosiamu (FK) (Foreign Key).

MurpupoBaBimuii aTpuOyT WM Ipynna aTpuOyTOB MOTYT ObITh IOMEIIEHBI B COCTaB
NEePBUYHOI0 KJIIOYA CYIIHOCTU WJIU B COCTaB HEKJIIYEBbIX aTPpUOYTOB B 3aBUCHMOCTH OT
THUIIA CBSI3U MEKY CYLIHOCTSIMH.

JIeHCTBYIOT ClieAyIOIKe MTPaBUila MUTPALIUN:

1) ecnu CyIHOCTH CBsI3aHBl MAEHTH(QULIUPYIOIIEH CBSA3bI0, TO BCE KIIIOUEBBIE aTPUOYTHI
POIUTENBCKON CYITHOCTH MUTPUPYIOT B COCTAB MIEPBUYHOIO KJIH0Ya JOUEPHEH CYIIHOCTH;

2) ecnaM CYIIHOCTH CBsi3aHbl HEWACHTU(UIMPYIOUIEH CBS3bIO, TO BCE KIHOYEBbIC
aTpuOYThl POJUTEIBCKONW CYIIHOCTH MHUIPUPYIOT B COCTaB HEKIIIOYEBBIX aTpUOYTOB JlouepHei
CYIIIHOCTH.

Jl1 BTOpOTo cilydasi BO3MOXHBI J]Ba BApUaHTa OTHOILIEHUI:

- JIONYCKAIOTCSl IyCThle 3HAUEHHWs BHEIIHUX KiIouell B JlouepHedl CyHIHOCTH (B
HEKOTOPBIX HOTaLUsAX OOO3HAyaeTcs CHeNUaJbHBIM CHMBOJIOM — 3Hak pomba Ha
HEUJACHTU(DULIHPYIOLIEH CBSI3U CO CTOPOHBI POAUTEIBCKOM CYIIHOCTH);

- IyCThle 3HAYEHMs] BHEIIHMX KIIOYEH B JOYEpHEHl CYIIHOCTH HE JONMYyCKAarOTCs
(oTcyTcTBHE 3HaKa poMOa CO CTOPOHBI POJUTETHCKON CYIIHOCTH):

Caaiin

IIpumep Mmurpanum arpudyToB
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Cryaear

I[t_cryzesTa YemeeaesocTE

Vueligas rpymma -~ ~
Famrmrg ID_cryoesa (FE)

ID_y=_rp M ID_npemwera (FE) |

- - - - - Oraectao B

c FHELHATEROCTS Ion Jata_3xzamema

Kadeapa Jata_pomgesms s —
ID_y=_rp (FE) p /
Coopr_pazp (FE)

[ ]

] IuExa donycme cmu
i
I

YEMBIY IHOHERNT & BONEPHIY
! CYUyHOCTLEY
CoopTaEELE_paspal

Coopr_pazp

Bma_cmopra
Jara_opaca

Kaxnmast ¢Bsi3b 00/1a1a€T MOIIIHOCTBIO.

MomHocTh CBSI3U (KApPAMHAJIBHOCTB) — XapaKTEPUCTUKA CBSI3M MEX]Y CYIIHOCTSIMH,
npeaHa3HauYeHHas Il 0003HaueHUsl OTHOILIEHUS YHCIIa SK3EMIUISIPOB POAUTEIHCKON CYIIHOCTH
K YHCITy 9K3EMIUISIPOB JOYEpHEH.

Cy1iecTByeT YeTbIpe pa3IUYHbIX TUIIA MOITHOCTH:

Chnaing
O603nauenne momHocTH cBsizu (IDEF1X)
@ 0. 1 pae MEOTO
o 1 mam MmoTO
P
& 0 mmm 1
Z
@ Toamo n (10)

—
(=]

OmHOoMY DJK3EMIUISIPY POIUTENBCKOM CYITHOCTH cooTBeTcTBYIoT (0, 1 wuimm MHOTrO
AK3EMIUISIPOB JJ0YEpPHEN CYIHOCTU. He moMedaeTcst JONOJIHUTEILHBIM 3HAYKOM Ha IHarpaMMme.

OmHOoMy SK3eMIUISIPY POAUTENHCKON CYITHOCTH COOTBETCTBYIOT 1| WJIM MHOTO
9K3EMILISIPOB JI0UEPHEH CYIIHOCTH (MCKIIIOUEHO HylleBoe 3HadeHue). Ha nuarpamMmme nomeuaercs
3HayKoM P.

OnHOMY 3K3EMIUISAPY POAUTENBCKON CYIIHOCTH COOTBETCTBYHOT O wmim 1 sx3eMIuisap
JIoYepHE CYIHOCTH (MCKITI0OUEHBI MHOKECTBEHHBIC 3HaUeHwusl ). [lomedaeTcst 3HaukoM Z.

OnHOMY 3K3EMIUISIPY POAUTEIBCKON CYIIHOCTH COOTBETCTBYET 3apaHee 3aJaHHOE YUCIIO
AK3EMIUISIPOB J0UepHeH cymHocTh. [TomegaeTcs mudpoii.

Oco0ast pa3HOBUIHOCTH CBSI3U - KaTeropuaJjibHasi CBsi3b. Vcronb3yercs A OMHCaHUS
CTPYKTYP, B KOTOPBIX CYLUIHOCTb SIBJISIETCS TUIIOM (KaTE€ropuei) Apyroi CyImHOCTH.

[Ipu 3TOM poauTenbckas CYIIHOCTH (POJIOBOM TMPEIOK) COACPNKHUT OOIIe CBOWMCTBA,
MpHUCYIIHUE JOYEPHUM (KaTErOpHabHBIM) CYIITHOCTSIM.

KarteropuajibHyio cBsi3b, HAa3bIBaCMyI0 Hepapxueil HacJeI0BaHMs, CO3Jal0T, KOTIa
HECKOJIBKO CYIIHOCTEH HMEIOT OOIMe TO CMBICTY aTpUOyThl WM KOTJAQ CYIIHOCTH HMEIOT
00IIKe TI0 CMBICITY CBSI3H.
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JUs Kak[ol KaTeropuy MOXKHO yKa3aThb JUCKPHMMHUHATOP — aTpuOyT poJOBOro MpeJKa,
KOTOPBIN MMOKA3bIBAET, KaK OTIUYUThH OJIHY KaTETOPUAIbHYIO CYIHOCTh OT IPYIOM.

Ipumep. M3BecTHO, 4TO NpH OPOPMIICHUM OIEpPAINil, CBI3aHHBIX C IMEpPEMEIICHUEM
TML] B opraHM3anuu HCHOJB3YIOTCS JBa BUJA HAKJIAJHBIX: HPUXOOHAA T PACXOOHAA.
CymHocts «Haknannas» sBISE€TCS POJUTEIBCKOW, TaKk Kak OoOBeAMHSET o0mme ans o0emx
cymHocteld aTpuOyThl, a cymHoctu «l[IpuxomHas» u «Pacxomnas» conepxar uHpopmaruo oo
0COOEHHOCTSX HAKJIAIHBIX KaXI0ro BUAA. [MCKpUMHUHATOPOM B JAaHHOM ciydae OyneT BHI
HaKJIaJHOM:

Caaiig

HawnagHan

Bua

KaTeFOpI/IaJ'IBHbIe CBA3U ACIIATCA Ha ABA TUIIA:
— IIOJIHBIC,

— HCIIOJHBIC.
Ecau OK3CMILIAPY POAOBOTO IMPEAKA COOTBECTCTBYCT SK3CMILIISP B KaKoM-JIH00 IIOTOMKC,

TO CBSI3b SABJISICTCS MOJIHO#, Ha ER-auarpamMmMe m3o0pakaercs ¢ MOMOIIbIO TMCKPUMHHATOPA
MOJTHOH CBA3HU:
Caaiinx

JAucKpUMUHATOP MOJHOW CBA3M
I'll\-\ _|I
Ecnu xareropus emie He BBICTPOEHA MOJHOCTHIO U B POJOBOM IIPEIKE €CTh IK3EMILISPHI,
JUISL KOTOPBIX HET COOTBETCTBYIOIIMX AK3EMILISIPOB B IOTOMKAX, KATETOPHS SIBJISIETCS HEMOJIHOM,

Ha ER-nuarpamme n3zo0paxkaercs ¢ TOMOIIBIO JTMCKPUMHHATOPA HEMOJIHOM CBA3U:
Caaiin

JAMCKPMMHHATOP HEMOJIHOM CBA3H
f “\'l
|
II -'j‘;

JarajiornyecKkue MoJeJIM JaHHbIX

Mopaeab JaHHBIX ecTh (popManbHas TEOpUs MPEACTAaBICHHS M OOpabOTKM NaHHBIX B
CVYDB/I, xoTopas BKIIOYAaeT TPH aCIEKTa:

— ACHEKT CTPYKTYPBI: METO/bI OIMCAHUS TUIIOB U JIOTUYECKUX CTPYKTYp AaHHBIX B B/I;

— aCHEeKT MAaHUNYJIALUH: METOIbl MAaHUITYJINPOBAHUS TaHHBIMU;

— ACHEKT LEeJOCTHOCTH: METO/bl OIIUCAHUS U MOANCPKKH Les10CcTHOCTH b /1.
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B knure K. JIx. [leiita «BBeneHue B cuctemMbl 0a3 JaHHBIX» MPUBOJMUTCS CIEAYIOIICE
ONpeJIeJICHUE MOJIENU JaHHBIX.

Mogeab AaHHBIX — 3TO a0CTPaKTHOE, CaMOJIOCTAaTOYHOE, JIOTMUECKOE ONpeeTIeHUe
00BEKTOB, OMEPATOPOB M MPOYHUX DJIEMEHTOB, B COBOKYITHOCTH COCTABJISIFOIIMX a0CTPAKTHYIO
MalIuHy JOCTYyINa K JaHHBIM, C KOTOPOWM B3aMMOJECUCTBYET IMOJb30BaTe/lb. JTHU OOBEKTHI
MO3BOJISIIOT MOJICTMPOBATH CTPYKTYPY JIaHHBIX, a ONEPaTOPhl — MOBEJCHUE JaHHBIX.

B xnaccuueckonr teopum b/l pasinyaroT MEpapXUUECKYyH0, CETEBYK) U PEJSILUOHHYIO
MOJICJIA JJAHHBIX.

Hepapxuyeckasi MoJiesib JaHHBIX — [IPEACTABJICHUE 0a3bl JAHHBIX B BUJIE IPEBOBUIHOMN
(MepapXu4ecKoii) CTPYKTYpPBI, COCTOSIICH M3 O0OBEKTOB (HAHHBIX) Pa3NUYHBIX ypoBHEW. Takue
00BEKThI HAXOSTCS B OTHOIIECHUU IPE/IKa K TOTOMKY.

Caaiig

Hepapxuyeckasi MoJe/Ib JaHHBIX

Opranvunsaymn
|

T ]
—| —

Orpens Dunuansl

|
£ ) 1 } .

) §
Hauanbmuk
CoTpyamHukm ObGopyaosanue
|
f i &
— 8 .
K ” MNpoune
OMNBIOTEPDI yeTpoicTea

K oCHOBHBIM NOHATUSAM UEPAPXUUECKOHN CTPYKTYPBI OTHOCSITCS: YPOBEHbD, Y3€ll, CBS3b.

¥Y3ean (cerMeHT) — 3TO COBOKYIHOCTb aTpUOYTOB JAHHBIX, ONMHCHIBAIOUIMX HEKOTOPBIN
00bexT. Ha cxeme nepapxuueckoro JiepeBa y3ibl IPeCTaBIsAI0TCS BeplIMHaMu rpada. Kax bl
y3ell Ha 0oJiee HU3KOM YPOBHE CBsI3aH TOJIBKO C OJTHUM Y3JI0M, HaXOJSIMMCs Ha 00Jiee BBICOKOM
YPOBHE.

Hepapxuueckoe JepeBO HUMeEET TOJIBKO OJHY BepIIMHY (KOpeHb JepeBa), He
NOJYMHEHHYI0 HUKAaKOH Apyroi BeplIMHE M HaXOJALIYIOCS Ha CaMOM BepXHEM (HyJIEBOM)
ypoBHE. 3aBHUCUMBbIE (TIOAYMHEHHBIC) Yy3JIbl HAXOAATCS Ha IMEPBOM, BTOPOM, TPETbeM M T.1.
YPOBHSIX.

KomnuectBo nepeBbeB B b/l ompenensercs 4umciaoM KOpHEBbIX 3anuced. K kaxknon
3anucu B/ cymecTByeT TOJBKO OIMH (MEpapXUUeCKuil) MyTh OT KOpHeBoM 3amucH. Ilomck
JAHHBIX BCETJa HAYMHAETCS C KOPHs. 3aTeM MPOU3BOJAUTCS CIIyCK C OJHOTO YPOBHSI Ha APYroi
noka He OyJeT JOCTUTHYT HCKOMBIH ypoBeHb. llepemelieHus OT OIHOM 3amucH K JApYroi
OCYIIECTBIISIIOTCS C HOMOLIBIO CChLJIOK.

bazoBass normyeckas CTpyKTypa HEpapXMYE€CKOM MOJENM CTAHET IIOHATHEE, €CIH
IIPOBECTH AHAJIOTUIO C HEKUM IPOU3BOJICTBEHHBIM IIpolieccoM. PaccMOTpuM yIpoleHHYo
pOLEAYPY CO3AaHUSI KAPTOTEUHOTO 1IKada.

Kaproreunsiii mkad cocTOUT U3 HECKOJIBKUX Y3JI0B: KapKac, HA0Op BBIABM)KHBIX SIIIUKOB
Y HaMpaBJISIOLIUE IS 3TUX SIIUKOB.

Kaxnpiif y3em MOXKET COCTOSITh M3 MHOXECTBa 0oJjiee MENKHX COOpOK, Hampumep, y
KQKJIOTO SIIIMKAa UMEIOTCS pydKa C 3allesIKOW, HECKOJIBKO POJUKOB, C MOMOIIBIO KOTOPBIX OH
IepeMenacTcs 10 HApaBISONIM, U Pa3ACIUTEIIBHBIC INIACTUHKY.

Kaxxnmas cOopka MOXKET COCTOSITh U3 HECKOJbKUX jaetaneid. K mpumepy, Kaxaplid poJIUK
COCTOUT M3 HEOOJIBILIOTO KOJIECUKA, OCH U KPETIEKHOH CKOOBI.
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[Ipomecc mpoW3BOACTBA KAapTOTEYHOro ImIkaga COCTOUT B cOOpPKEe BCEX YacTeH,
B3aMMOCBSI3M MEXK/ly KOTOPBIMH ITOCTOSTHHBI BO BPEMEHH.

Korna 651 Hu ObIT cOOpaH JaHHBIN KapTOTEYHBIN MIKad, CETOIHS WM 3aBTPa, OJHU U T
XKe JIETaJI COOMPAIOTCS BMECTE TEM XKe CIIocoOoM, 00pa3ys cOOpKy, COOpKH cOOMpPAIOTCs B y3€l,
a BCE Y3JIbI COOUPAIOTCS BOSIMHO, 00pa3ys TeM CaMbIM KapTOTEUHBINA 1IKad.

Omnwucanue GopMHpOBaHUS JeTaneld, COOPOK U y3J70B MMOMOTAeT NPEACTABUTh BECh ITOT
JIOTHYECKUI TPOLIECC B BHUJE MEPEBEPHYTOTO «JIEpeBay, KOTOPOE HA3BIBAIOT HePapPXHYeCcKoi

CTPYKTYPOH:
Caaiig
Hepapxuyeckasi (1peBOBUAHAS]) CTPYKTYpa
Kogen® O CF 2808 1rm Hagene

Cezmenmuel 1 yDOoSHR
[ — ¥aen A | ¥YaenB I Yaen

Ceamenmul & yDpoaHR

[romamicy cesmenmon Chopsa A | Chopka B | | Chopua C |
1 ypoarm)

Cegrerrminl 3 yECre

MOMGANEL CEDMEHTIOD | HeTans A | | Hetans B H Hdetrans C " detans D " Letans E I
2 ypoawn)

JlpeBOBHIHAS CTPYKTYpa, MIPEACTABICHHAS HA CJaiiie He MOXeET ObITh HEMOCPEICTBEHHO
BOCIPOM3BE/ICHA B KOMIIBIOTEPHOM YCTPOMCTBE XpaHEHHUd. JlepeBo ompenensieTcsl LEenouKoHu,
0TOOpaxaroIiei MapupyT OT CErMEHTa-IIpe/Ika K CErMEHTY-TIOTOMKY HaulHas ClieBa.

Ota ynopsao4YeHHas MOCIe10BaTeNbHOCTh CErMEHTOB, O0TOOpaXkaroasi uepapxXxuiecKyro
CTPYKTYpY, Ha3bIBaeTCsl MepapXu4ecKuM Mapupyrom. Hanpumep, nepapxudeckuii MapuipyT K
CerMeHTy ¢ uMeHeM «Jletanp D» MokeT ObITh IPECTABIIEH CIEIYIOIINM 00pa3oM:

H30enue <> Yzen A > Cooprka A 2 /lemanv A > Jlemanv B > Yzen B > Yzen C 2>
Coopxa B = Jlemanv C > Jlemanv D

MapmipyT 0OXOIUT BCE CETMEHTHI, BKIIIOYas KOPHEBOM, HAUMHAS C CaMOr0 JIEBOT0. DTOT
«JIEBOCTOPOHHHU» CHUCOK Ha3bIBAETCSA TMPSMBIM TMOPSIJIKOM 00XO0Ja WIH HepapXHuecKoi
MIOCJIEI0BATEIBHOCTHIO.

[IpoexktupoBmuku BJ] momkHb yOeAUTHCS, YTO CETMEHTBI M WX DJIEMEHTHI B AITOU
LEMOYKe, JTOCTYNl K KOTOPBIM MPOUCXOIUT Yalle BCEro, pacloyoKeHbl OJMXKe K JEBOMY Kparo
JiepeBa ¢ TeM, 4ToObl obecneunts Oosee 3¢ (hekTuBHYI0 00pabOTKY TaHHBIX.

Hanpuwmep, ecnu Jemans D ucnionb3yeTcs yailie BCEro, TO HEOOX0AUMO OMECTUTh ¥3en
C B neBy1o yacTh Yposns 1. 3aTeM, BHYTpHU 3TOH NEPEMEILIEHHON «BETBU» HYKHO I1E€PECTABUTH
Hemans D Ha Mecto, KOTOpoe 10 3TOoro 3aHumana Jlemans C. DTH W3MEHEHHS CIENAOT
UEePapXUUECKYIO MOCIEI0BATENLHOCT 001ee KOPOTKOM.

H30enue > Yzen C > Cooprka B > /lemans D

JlocTonHCTBa HepapXu4ecKol MoOJe/M: MPOCTOTa ONUCAHUS UEPAPXUUECKUX CTPYKTYD
pealbHOTO MHpa, OBICTPOE BHITIOJHEHUE 3aIIPOCOB, COOTBETCTBYIOIIUX CTPYKTYPE NaHHBIX.

Henocrarku mepapxuyeckoid MojeM: MOJEIH YacTO COACPIKAT M30BITOUHBIC JaHHBIE
(9TO CBSI3aHO C HEBO3MOXKHOCTBIO PealIM3allii CBA3EH «MHOT0-KO-MHOTHM») U HE BCerja yJ100HO
KK pa3 HAYMHATH MIOUCK HY)KHBIX JAHHBIX C KOPHSI.

CereBasi Mo/les1b JaHHBIX — JIOTHYECKasi MOJIENb JIaHHBIX, SBJSIOLIASCS pacUIMPEHUEM
MEepapXHUECKOro IMOJX0Ja, CTporas MaTeMaTHuecKas TEOpHs, ONUCHIBAIONIAs CTPYKTYpPHBII
ACMEKT, aCTEeKT LEJOCTHOCTH U acleKT 00pabOTKH JaHHBIX B CETEBbIX 0a3ax JaHHBIX.
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Paznuiia mMexay mepapXu4ecKod MOJENbI0 JaHHBIX U CETEBOM COCTOUT B TOM, YTO B
UEPAPXHUECKUX CTPYKTypax 3aMuch* — MOTOMOK JIOJDKHA UMETh B TOUHOCTH OJJHOTO TPEAKa, a B
CETeBOM CTPYKTYpE JAHHBIX Y MOTOMKAa MOXET MMEThCS JII000€ YHCIO MPEAKOB. *3amuch —
CEerMEHT B UEPAPXUUYECKUX MOJCIISX.

CereBas moznens BJ[ cxonHa ¢ mepapxuueckoil monensto. Hanpumep, , nonb3oBareib
BocnipuHUMaeT b/l Kak COBOKYNHOCTb 3amuceid, MEXIy KOTOPBIMHU CYIIECTBYET CBsA3b. B
OTIIMYHME OT HEPAPXHMUECKON MOJENH 3aliCH CETEBOH MOJEIM MOTYT MMETh 0oJiee OJHOTO
npeka.

I'padmueckoe u300pakeHUE CTPYKTYPHI CBS3EH CETMEHTOB MOJCNEH MPEICTaBIsICT
co0o¥i ceTh:

Caaiig
CerteBasi CcTpyKTYypa
JeTamn oprOO-
pOE
Tena epamesnna He tena epamenna
Bam Brymm ITnockme OoBenHEE
Metanmmecyne Hemerammaaeckne

CermeHTBl NaHHBIX B ceTeBBIX B/l MOryT MMETh MHOYKECTBEHHBIE CBSI3U C CETMEHTaMH
crapuero ypoBHs. IIpu aTom HanpaBieHHe U XapakTep CBSI3U B ceTeBbIX b/l He SBISIIOTCS CTOJIb
OUEBHUJHBIMU, Kak B ciydae uepapxuueckux bJI. IloaToMy mMeHa M HampaBieHHE CBA3EH
JIOJDKHBI UACHTU(UIMPOBATHCS MpU onucanuu b1

B cereBoil Mozieny COXpaHUINCh OCHOBHBIE IIPEUMYIIECTBA UEpapXUUYecKod Moaenu. B
Hell ObUIM HMCIpaBlIeHbl MHOTHE HEJOCTaTKH, NpUCylIHe uepapxuueckoil monenu. Cesazp M:N
IIPOLLE pealu3yeTcs B CETEBOM MOJECIH, YeM B Hepapxudeckoil. HepocraTku cereBoi moaenu
JAHHBIX: BBICOKAs CIIOKHOCTb M KECTKOCTh cXeMbl b/l, MOCTpOEHHO! Ha €€ OCHOBE; CII0KHOCTh
JUIsl TIOHMMaHUsl W BbINOJHEHUS 00paboTku nHpopmauuu B bJl OOBIYHBIM IOJIB30BATENEM;
ocnabieH KOHTPOJb ILEJIOCTHOCTHM CBS3€H  BCIEJICTBUE JOIMYCTUMOCTH  YCTAHOBJICHHS
MIPOU3BOJIBHBIX CBSI3€H MEX]TY 3aHCSIMHU.

Hcnonb3oBaHre nepapXxuueckol U ceTeBOM Mojeliel yCKopsieT JOCTyN K WHpopmanuu,
HO TpeOyeT 3HAUUTEIbHBIX PECYPCOB MaMSTH, T.K. KKl 3JIEMEHT JTAaHHBIX COAEPIKHUT CCHUIKU
Ha JIpyTue 3JeMEeHThl. XapakTepHa cilokHOCTh peanuszauun CYB/I.

B peasiuuonnoii mogenu (PMJI) undopmanus npexacrapisieTrcss B BUIE JIBYMEPHBIX
TaOIHI, a ONepaIuy CBOIATCSA K MaHUNyJsnusM ¢ Tabmunamu. B 1980-x rogax oHa momyuwnia
IIUPOKOE pacnpocTpaHeHue, a pemsinuonabie CYB]] ctany mpoMbIIIEHHBIM CTaHAAPTOM.

Penssumonnass Mojenb JaHHBIX — JIOTMYECKas MOJENb JaHHbIX. BrepBble Obula
npeio’keHa OPUTAHCKUM YUYEHBIM COTpyAHUKOM Kommanuu IBM Dnrapom ®@pankom Komnom
(E. F. Codd) B 1970 rony. B pensuuoHHON MOJETH JOCTUTAETCS Topaszo Oojiee BBICOKUI
ypOBEeHb aOCTPaKIMU JTAaHHBIX, Y€M B HEPAPXUUECKOW WM ceTeBOU. TepMUH «pEesIMOHHBIIN
O3HayaeT, YTO TEOPHsI OCHOBAHA HA MaTeMaTUYeCKOM MOHSATHH OTHoIeHHe (relation).

Tabnuywvl ob61a0arom ciedyrouumu c60UCMEAMU.
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1. Kaxxnas staeiika TaOauIbl MPEACTABISIET COOOM OJIMH 3JIEMEHT JaHHBIX, COBOKYITHOCTh
3HaYeHUU B OJJHOM CTOJIOIIE OJTHOW CTPOKH HEAOIMYCTHMA.

2. Bee cTonOubl B TabIMIle OJHOPOIHBIE. ITO 03HAYAET, YTO DJIEMEHTHI CTOJIOIA UMEIOT
OJIMHAKOBYIO Tipupory. CtondiiaM mprucBOSHBI UMEHA.

3. B Tabnulie HET ABYX OJIMHAKOBBIX CTPOK.

4. Tlopsiiok pa3MeNIeHUs CTPOK U CTOJIOIIOB B Ta0JIUIIE MOKET OBITh MPOU3BOJIBHBIM. B
oTepanusaX ¢ TaKoW TaOJIUIIeH ee CTPOKU U CTOJIOIBI MOTYT IIPOCMATPUBATHCS B JIFOOOM TOPSIKE
0C30THOCUTEINILHO K X HHPOPMAITMOHHOMY COJICPKAHHUIO F CMBICITY.

Hpuuunvt oomunupoeanus PM/] obycnoenenvt mem, umo umeromcs:

- pa3BuTas Teopus (pesIHOHHas aredpa);

- anmapar CBeICHUs Ipyrux Mojenen nanubix kK PM/I;

- cllelMaIbHbIE CPEJCTBA YCKOPEHHOTO JI0CTYIa K HH(OpMAaIINK;

- CTaHJAapTU3MPOBAHHBIA BBICOKOYPOBHEBBIN S3bIK 3anpocoB K bJI, mo3Bossrommii
MaHUIYJIUPOBATh JaHHBIMU 0e3 3HaHus Qu3ndeckor opranmuszaruu b1

Ceonicmea moodenu:

- MOJENb SIBISIETCA  JIOTUYECKOM, T.€. OTHOIIEHHUS SBIAIOTCS  JIOTUYECKUMU
(aOCTpakTHBIMU), @ HE PUBNYECKUMU (XPAHUMBIMH) CTPYKTYPaMU;

- s pensuuoHHBIX BJ] BepeH uHGbOpManMOHHBIA NpUHIMIL BCE WHGOPMAIMOHHOE
HanonHenue b/ mpeacraBieHo OAHUM U TOJIBKO OJHUM CIIOCOOOM, a UMEHHO SIBHBIM 3a/IaHUEM
3HaYeHUI aTpuOyTOB B KOPTEXKaxX OTHONICHWN; B YAaCTHOCTH, HET HUKAKUX YyKa3zaremnei
(ampecoB), CBSI3BIBAIOIINX OJHO 3HAUYEHUE C IPYTHUM;

- Hauu4Me peNALHUOHHOW  anreOpbl MO3BOJSET  peaju3oBaTh  JICKIApaTHUBHOE
MpOrpaMMHUPOBAHUE U JICKJIAPATUBHOE OMKMCAHHE OTPAHMYECHUN EJIOCTHOCTH B JOIMOJTHEHHE K
HaBUTALIMOHHOMY (TIPOLIETypHOMY) POrpaMMHUPOBAHUIO U MPOLIEAYPHOI POBEPKE YCIOBUH.

O0beKTHO-OpPHEHTHPOBAHHAA MoJedb Haudaja paspabareiBaTbest B 1990-e roasl ¢
MOSIBJIEHUEM 00bEKTHO-OPUEHTUPOBAHHBIX SI3BIKOB.

Takue B/l XxpaHAT MeTOABI KJIACCOB, YTO MO3BOJIET HHTErPUPOBATh JAaHHBIE U HX
00paboTKy B MPUIIOKCHHSIX.

Cy1ecTByeT 00beKTHO-PeJISIIIHOHHAS MO/IeJIb JaAHHBIX.

KoHTpoJibHBIE BONIPOCHI 1)1 CAMONOATOTOBKH

1. Kakue BbIIENAIOT OCHOBHBIE 3TaIbl MpoeKTHpoBaHus bJ1?

2. Kakast ocHOBHas 11eJ1b HH(POJIOTHYECKOTO MPOSKTUPOBAHUSA?

3. JlaiiTe moHsATHE CYIIHOCTH, aTpuOyTa, CBS3H.

4. KakuM 00pa3oM NMpOUCXOAUT MUTpALIUsl aTPHOYTOB MEXKAY
CyLIHOCTAMHU?

5. Kakue BBIIENAIOT OCHOBHBIE 1aTAJIOTMYECKUE MOJIEH JITaHHBIX ?

OcHOBHbBIC IIOHATHS PEJISIIHOHHOH MOJEJH JAHHBIX

OCHOBBI PeSIIMOHHON MOJIENM JAaHHBIX OBLIM BIIEpBbIE M3JI0OXKeHbI B cTathe J. Koana B
1970 rony. Haubonee pacnpocTpaHeHHass TPAKTOBKA pEISIMOHHON MOJAENM JaHHBIX
npuHaiexut K. Jlenry.

Cornacho JleWTy, pensiiMoHHas MOJIENb COCTOUT U3 TPEX YacTe:

* CTPYKTYpPHOM;

* IIEJIOCTHOM;

* MAHUNYJISIIHOHHOM.
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CTpyKTypHasi 4acTb OINNCHIBAET, KaKue€ OOBEKTHl PACCMATPUBAIOTCS PEISIUOHHON
MOZECNIBbI0. ENUHCTBEHHON CTPYKTYpOM [aHHBIX, HCIOJIB3YEMOW B pEISLUUOHHOW MOJEIH,
ABIJISIIOTCS HOPMAIU306AHHbIE N-APHbIE OMHOUEHUA.

IlestocTHAaAg 4YacTh ONMCBHIBACT OTPaHUYECHMS CIELHAIBHOIO BHMJA, KOTOPBIE IOJIKHBI
BBITIOJHATHCS TSI JTFOOBIX OTHOIICHWW B JIOOBIX pensnmuoHHBIX bBJ[. DTO 1enocTHOCTH
CYIIIHOCTEHN Y BHEIITHUX KITFOUEH.

MaHI/IHyJIHHI/IOHHaﬂ 4acTb OIIMCBhIBACT JBa OKBHUBAJICHTHBIX crocoba
MAaHUITYJIUPOBAHUA PCIIAOUOHHBIMA OAHHBIMW — PCIAIUOHHYIO aJIre6py U PpCIIUOHHOC
HCYHUCIICHUC.

CrpykrypHas yacTb. OCHOBHOM CTPYKTYpOH JAHHBIX B MOJICJIH SIBJIAETCS OTHOLLIEHUE,
UMEHHO I03TOMY MOJEINb TMOJydusia Ha3BaHUE PeJSIMUOHHON (OT aHrimiickoro relation —
OTHOIIICHHUE).

B mo60it pensmmonnoit CYB/l npenmnosaraercs, 94To moJjib30BaTeNlb BoclipuHUMaeT bJ]
KaKk Ha0oOp OTHOUICHWH (JIoTW4yeckash CTPYKTypa MJaHHBIX). OTH OTHOIICHUS OIHUCHIBAIOT
COOTBETCTBYIOIIME CYIIHOCTH WIH OO0BEeKThl. JI1000€ OTHOILIEHHE MOKHO H300pa3uTh B BUIE
TaOJIMIBI, HO HYXKHO Ye€TKO MOHUMAaTh, YTO OTHOILIEHUS HE SBJISIOTCS TabiuiaMu. JTo OIM3KHE,
HO HE COBIA/IAOIIUE TTOHATHUS.

OcHoenvimu nonamuamu peaayuounolx b/ asnaomcesn:

- TUII JAHHBIX

Caaiin

- IOMEH
- aTpuOyT
- KOPTE)K
- KJIITF0Y
- OTHOLICHHUC.
Cnaiia
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A
: il ™
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-~ =,
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CtpykTypHbIe KOMIIOHEeHTHI PM /]
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Tun faHHbIX

3HavYeHUs JAHHBIX B pelsinoHHON B/l sSBIsItOTCS TUMU3UPOBAHHBIMU, T. €. U3BECTEH THII
KaXJ0ro XxpaHumoro 3HaudeHus. [loHstue Tuma aaHHbIX B PMJ[ MONMHOCTBIO COOTBETCTBYET
MOHSATHUIO TUIA JAHHBIX B SI3bIKaX MPOrPAMMHUPOBAHMUSL.

Tunwt oannvix denamea na 2pynnol:

- IPOCTHIE TUIIBI TAHHBIX;

- CTPYKTYPUPOBAHHbIE TUIIbI IaHHBIX;

- CCBUIOYHBIE THUIIbI JAHHBIX.

IIpocThie (aTOMapHbIe) TUIIBI JAHHBIX HE 00JIaal0T BHYTpEHHEH cTpyKTypoi. [laHHbIE
TaKoOr0 THUIA HA3bIBAIOT CKAJISPAMM.

K npocTeiM THIIaM OTHOCATCS CIAEAYIOIINUE TUIIBI:

- JOTHYECKHUM;

- CTPOKOBBI1;

- YUCJICHHBIMN.

Paznuunsie CYB]] MoryT pacimpsTh 3TOT CIIUCOK:

- IEJIbIN;

- BEIIIECTBCHHBIN;

- 1ara;

- Bpemsi;

- ICHEXKHBII;

- IEPEYUCITUMBIIA;

- UHTEPBAJIBHBIN U T. 1.

[TonsiTHEe aTOMapHOCTH MAHHBIX SIBISETCSA OTHOCHUTENHHBIM. CTPOKOBBIM THIT JTaHHBIX
MOKHO paccMaTpHUBaTh Kak OJHOMEpHBI MAacCHB CHUMBOJIOB, a II€JIbIM THIl JaHHBIX Kak Habop
6uros. IIpu nepexone Ha Takoi HU3KUK ypOBEHBb TepseTCs ceMaHTHKa (CMbICT) NaHHBIX. Eciu
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CTPOKY, BBIPAXAIONIYI0 (PaMIIIUIO COTPYIHHKA, PAa3JIOkKUTh B MAacCUB CUMBOJIOB, TO IPU 3TOM
TEPSAETCS CMBICII TAKOW CTPOKHU KAK €AUHOIO LIEJIOTO.

CTpyKTypHpOBaHHBbIE TUIIBI JAHHBIX MPEAHA3HAYEHBI VISl 3a/laHUs CIIOKHBIX CTPYKTYP
JaHHbIX. OHU KOHCTPYUPYIOTCS U3 COCTaBIISAIOLIMX AJIEMEHTOB, HAa3bIBAEMbIX KOMIIOHEHTAMH,
KOTOpPBIE MOTYT 00J1aJaTh CTPYKTYPOH.

Cmpykmypupoeannule munvl OAHHbHIX '

- MAaCCHBBHI,

- 3aIUCH (CTPYKTYpBI).

C MaremMaTH4ecKOi TOYKM 3pEHHs] MacCUB IMPEACTABIAET cO00M (YHKIMIO ¢ KOHEYHOM
00J1aCThIO OTPEIEICHHUS.

3anuch (MM CTPYKTYpA) MPEACTaBIACT COOOW KOPTEX M3 HEKOTOPOTO JIEKapTOBOTO
IPOU3BeACHUS MHOXKECTB. OOBABIISAS HOBBIC TUIIBI 3alIUCEH HA OCHOBE YK€ MMEIOLIUXCS TUIIOB,
I10JIb30BATEb MOXKET KOHCTPYHUPOBATH CIIOKHBIE TUIIBI JAHHBIX.

Pestome. OObIUHO B COBpPEMEHHBIX pelslUoHHBIX bJl nomyckaercss XpaHeHHe
CHUMBOJIbHBIX, YHMCJIOBBIX JAHHBIX, OMTOBBIX CTPOK, CHEIMAIM3UPOBAHHBIX YHMCIOBBIX JaHHBIX
(TakMX KaK «JIEHbIMW»), a TaKXKe CIELUANbHBIX «TEeMIIOPAIbHBIX» JAaHHBIX (Jara, Bpems,
BpPEMEHHON MHTEpBal).

CTpyKTypUpOBaHHBIE THIIBI JTAHHBIX HMMEIOT BHYTPEHHIOIO CTPYKTYypy. To ecTh mnpu
paboTe ¢ MaccMBaMH WM 3alHMCSIMH MOXHO MAHMITYJIUPOBATh MMM KaK C €IUHBIM LIEJIbIM
(cozmaBaTh, yHalATh, KOMUPOBATH IEJbIE MACCHBBI WM 3alKCH), TaK M MO3JIeMEHTHO. [l
CTPYKTYpPUPOBAHHBIX THUIIOB €CTh CHeUHaJbHble (YHKIUM — KOHCTPYKTOPbI THIIOB,
MO3BOJIAIOIINE CO3/1aBaTh MACCUBBI UJIM 3aIIMCH U3 3JIEMEHTOB 0O0JI€€ MPOCTHIX TUIIOB.

C mpocThIMM THUIIAMH JaHHBIX, HAlPUMEP, C YHCIOBBIMH, MAHHITYJIUPYeM HMH Kak
HEJETUMBIMU LIEIBIMU O0BEKTaMHU.

UucnoBoi TUI JaHHBIX CJIOXKEH (SIBIsIETCS HAO0OpOM OWUTOB); HYXKHO TepelTH Ha Oosee
HU3KHUHM ypoBEHb aOCTpaKIUu.

CcpU104HBIN THII JAHHBIX (YKa3aTesu) [peHa3HaueH A 00ecredeHnsl BO3SMOKHOCTU
yKa3aHUs Ha JApYyTue JaHHbIE. DTOT THUII UCIIOJIb3YETCs Al OOpaOOTKHU CIIOKHBIX U3MEHSIOLINXCS
CTPYKTYP.

Jlomen

C moHsATHEM TUN JaHHBIX TECHO CBS3aHO IMOHSATHE JOMEHA, KOTOPOE MOKHO CUHUTATh
YTOUHEHHEM THIAa JaHHBIX.

JIOMEH — 3TO CEMaHTUYECKOE TIOHSTHE.

JloMeH — J0MyCTHMOE NMOTEHLMAIbHOE MHOXECTBO 3HAYCHWH THMA JAaHHBIX. B camom
o0I11eM BHUJIe IOMeH ONpeessieTcs 3aJaHneM HEKOTOpOoro 0a30BOro THIA JaHHBIX, K KOTOPOMY
OTHOCSATCSL DJIEMEHTBHI JIOMEHA, U MPOU3BOJILHOTO JIOTHYECKOTO BBIPAXKEHUS, MPUMEHIEMOIo K
DIIEMEHTY THIA JaHHBIX. ECIM BBIUMCIIEHHE 3TOr0 JIOTHYECKOTO BBIPAKEHUS HaeT pe3yibTaT
«UCTHHA», TO JIEMEHT JJAHHBIX SBJISIETCS 3JIEMEHTOM JOMEHA.

Ceoiicmea oomena:

JloMeH nmeeT yHuKanbHoe uMs (B npeaenax bJl).

JloMeH ompezeneH Ha HEKOTOPOM IPOCTOM THIIE€ JaHHBIX MJIM Ha IPYrOM JOMEHE.

JIOMEH MOKET UMETh HEKOTOPOE JIOTUYECKOE YCIOBHUE, ITO3BOJISIFOIIEE OMKUCATh

MTOJIMHOKECTBO JIAHHBIX, JOMYCTUMBIX JUISl JAHHOTO JOMEHA.

JloMeH HeceT ONnpe/IeNIEeHHYIO CMBICIIOBYIO HAarpy3Ky.

IIpumep. Jlomen «OLeHKH Ha dK3aMEHE» MOKET OBbITh OMpefeNieH Kak IIeNible 4Yucia,
uMeroIre Habop 3aJaHHbIX 3HaUeHui (2, 3, 4, 5).
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OTnuune AOMEHA OT MOHSATHS MOAMHOKECTBA B TOM, UTO JOMEH OTPaKaeT CEMAHTHKY,
onpeaeneHuyo [IpO. MoxeT ObITh HECKOJIIBKO TOMEHOB, COBMAAAIOIINX KaK MOJAMHOXKECTBA, HO
HECYLIMX Pa3JInYHbIA CMBICIL.

HMpumep. Homensl «Bec nperamm» u «MmMeromieecs KOJIMYECTBO» MOYKHO OJMHAKOBO
OMHcaTh KaK MHOXECTBO HEOTPHIIATEIBHBIX IIETBIX YMCEN, HO CMBICI 3THX JIOMEHOB OyIeT
pa3IMYHBIM, U 3TO OYAYT pa3IndHbIC JOMEHBI.

OcHOBHOE 3Ha4Y€HHE JOMEHOB COCTOMT B TOM, YTO JIOMEHBI OIPAaHUYUBAIOT CPaBHEHUS.
HekoppekTHO cpaBHUBaTh 3HAYEHUsS U3 PA3IUYHBIX JIOMEHOB, JAXE €CIM OHU HMEIT
OJMHAKOBBIN TUIL. B 3TOM MpOSBISETCA CMBICIIOBOE OrPAHUYEHUE IOMEHOB.

OtHoweHnne, aTpudyT, KOPTEXK

ATpHOYT — 3TO CBOWCTBO, XapaKTEPHU3YIOIIee OOBEKT.

ATpuOyT OTHOLIEHHS €CTh NTapa BUIA

<Uma_ampuoyma : Uma_oomena>.

B crpykType TaOnuibl KaKAbld aTpuOyT MMEHYETCS U €My COOTBETCTBYET 3aroJIOBOK
HEKOTOPOTO CTOJIONA TaOIHIIBI.

Nwmena atpuOyToB AOMKHBI OBITH YHUKANBHBI B Mpefenax OTHOIIeHHs. Yacto nmeHa
aTpuOyTOB OTHOIICHHUS COBMAIAIOT C UMEHAMH COOTBETCTBYIOIINX JOMEHOB.

Otnomenue R, onpenenenHoe Ha MHOkecTBe oMeHOB D1, Do, ..., Dn (He o0s3aTensHO
pa3JIMYHBIX ), COACPKUT: 3A201060K U Me0.

3aroJi0BOK OTHOLIEHHS (CXeMa OTHOIIEHMS) COACPKUT (PUKCUPOBAHHOE KOIMYECTBO
atpubyToB otHoIIeHus: (<A1 : D1>, <Az : D>, ..., <An: Dn>).

TeJi0o OTHOLIEHMS COJEPKUT MHOKECTBO KOPTEKEH OTHOILICHUSI.

Kaxnpiii kopresk OTHOLIEHWS] NPEACTaBiseT co0OM MHOXeCTBO map Bupa <Mmus
ampubyma : 3Hauenue ampudyma>:

(<A:1:Vali>, <Az :Val>, ..., <An: Valn>)
Takux, 4yTo 3Hayenue Vali arpubyra Ai mpuHaAIeKHUT JoMeHy Di.

OTHOIEHne — 3TO MHOKECTBO KOPTEKEM, COOTBETCTBYIOIIMX OJTHOM CXEME OTHOLIEHHS.
OTHoleHne 0OBIYHO 3aIIMUCHLIBAETCS B BUIE:
R(<A:1: D>, <A2: D2>, ..., <An: Dn>),
WJIA KOpoYe
R(A1, Az, ..., An).

Yucio aTpuOyTOB B OTHOIIEHUH HA3bIBAIOT CTENEHbIO (APHOCTHIO) OTHONICHUS.

MOomHOCTh MHOKECTBA KOPTEKEN OTHOLIEHUSI HA3bIBAIOT MOIIHOCTHIO OTHOLICHHS.

Cxema B/l (B CTpyKTypHOM CMBICIIE) — 3TO HAOOP UMEHOBAaHHBIX CXEM OTHOIICHUU.

Penssumonnasi 6a3a JaHHBIX — 3TO HA0Op OTHOIIEHHI, UMEHA KOTOPBIX COBMAAIOT C
HMEHaMH CXEM OTHoOIlIeHUi B cxeme b/I.

CBolicTBa OTHOIIEHUH

CBoiicTBa OTHOIIIEHU HETIOCPEICTBEHHO CIEAYIOT U3 OMpEIeNICeHUs] OTHOIICHUS.

1. B omnowenuu nem 00uHaxkoevix Kopmediceil. Teno OTHOIICHUS €CTh MHOXECTBO
KOpTe)KCfI H, KaK BCAKOC MHOXXECTBO, HC MOXCT CO)Iep)KaTB HepaSHHqHMBIe 3JICMCHTHI. Ta6J'II/IIII)I
B OTJINYHUC OT OTHOHICHI/II\/’I MOFYT conepmaTL OANHAKOBBIC CTpOKI/I.

2. Kopmescu ne ynopsoouenst (cBepxy BHU3). Telo OTHOIIEHUS €CTh MHOXECTBO, a
MHOKECTBO HE YIOpSI04YeHO. Heab3s OTOXKIECTBUTh OTHOIICHWS W TaOJHIBI — CTPOKH B
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Tabnuiax ynopsmodeHsl. OJHO W TO KE OTHOIICHHE MOXKET OBITh HM300paKEHO pPa3HBIMHU
Ta0JIMIIaMH, B KOTOPBIX CTPOKH UIYT B PA3TMYHOM IOPSIIIKE.

3. Ampubymot He ynopaodouenwvt (cneBa HampaBo). T.K. Kaxaplid arpuOyT uMeeT
VHUKQIBHOE UMS B TPEJENIax OTHOIICHHUS, TO MOPSIOK aTpuOyTOB HEe MMeeT 3HaueHus. Hemb3s
OTOX/ICCTBUTh OTHOIICHHSI M TaOJMHUIBI — CTONOWBI B Tadiuie yrmopsgodeHsl. OQHO U TO ke
OTHOIIICHHE MOXET OBITh H300pakeHO pa3HbIMH TAOIUIIAMH, B KOTOPBIX CTOJOLBI HUAYT B
Pa3IMYHOM MOPSIZIKE.

4. Bce 3nauenua ampudymoe amomapuul. ITO CIEIyeT U3 TOTO, YTO JIeXKAIIHE B HX
OCHOBE aTpuOyTHl MMEIOT aTOMAapHbIC JOTMYECKH HEICIMMbIC 3HAYCHHUS. JTO CIEAyeT H3
oTpesieNieHus] JOMEHA KaK MOTCHIIMATLHOTO MHOKECTBA 3HAUECHUH MPOCTOTO THMA JIAaHHBIX, T.C.
cpenu 3HAYeHUH JJOMEHA HEe MOTYT COJIEpKaThCsl MHOKECTBA 3HAUYECHUN (OTHOLICHUS).

Kiou

Kiarou — »sJeMeHT [aHHBIX, KOTOPbI IO3BOJSET YHMKAJIbHO WJCHTU(UIUPOBATH
OTJIEJIbHBIE 3K3EMIUIPbl HEKOTOPOI'O THUIIA CYIIIHOCTH (KOPTEXH OTHOILIECHUS).

Buow knwuei:

IlepBuunbIe

CnoxHble

IloTenuuanrHbIE

AnbTepHAaTUBHBIE

Bremnue.

HepBuunblii kw4 (Primary Key) — 310 arpubyT unu rpymnmna arpuOyToB, YHUKaIHHO
UACHTUQUUMpYIOIIAs KaXIbI JK3eMIUIip CylmHocTU. [lepBUYHBIA KIIOY  OJHO3HAYHO
UACHTUPULIHUPYET KaX bl KOPTEXK OTHOLLIEHUS.

IIpumep: HOMEp 3ayeTHOW KHWXKKU (WM WAECHTU(UKAIMOHHBIA HOMEp) CTYAEHTA,
OJIHO3HAYHO OTPEAEISAIOIUI KaX/I0T0 CTYACHTA.

Kittou MokeT ObITh COCTABHBIM (CJ10KHBIM), T.€. COCTOSITh U3 HECKOJIBKUX aTpUOYTOB.

Kaxxnoe oTHomeHue o0s3aTeIbHO MMEET OAMH MM KOMOMHAIMIO aTpuOyTOB, KOTOpas
MOKET CIYXKUTh KiIouoM. Ee cylecTBoBaHHE TapaHTHpPYeTCs TEM, YTO OTHOUIEHHE — 3TO
MHO’KECTBO, KOTOPOE HE COAEPKUT OJAMHAKOBBIX 3JIEMEHTOB — KOpTeked. Ecnu B oTHOIIEHUH
HET ITOBTOPSIIOIIUXCS KOPTEXKEW, a 3TO 3HAYUT, 4TO, IO KpaWHEW Mepe, BCA COBOKYITHOCThb
aTpuOyTOB SBJISIETCS KJIIOUOM U 00J1a/1aeT CBOWCTBOM OJHO3HAYHOM MIACHTU(PHUKAIIUN KOPTEKEN
OTHOLICHHS.

Ipumep: B otHomennn R (ID_cmyodenma, 1D _npeomema, Oyenxa), XpaHsILIEro
uHpOpMaLMI0 00 YCIIeBaeMOCTH CTYJEHTOB, KIIOYOM sBIseTcd KOMOMHaumus aTrpuOyToB
(ID_cmyoenma, ID_npeomema) 1Jist OTHO3HAYHOTO ONPEICIICHUS PE3YJIbTATOB CIa4H SK3aMEHOB
KQXKJO0r0 CTYJEHTA 110 KaXI0MY IIPEIMETY.

Bo3MoOXHBI cilydad, KOrjja OTHOLIEHHE HMEeT HECKOJIbKO KOMOMHAIMH aTpuOyTOB,
KaXK/1asi U3 KOTOPBIX OJTHO3HAYHO OIpeJeNIieT BCe KOPTEXKHM OTHOIIeHUs. Bce 3T koMOMHamu
aTpuOYTOB SBJIAIOTCS MOTEHUHMAJbHBIMH (BO3MOKHBIMH) KJIHOYaMH OTHolIeHus. JIroboil u3
MNOTEHIMATIBHBIX KIF0Yel MOXKET ObITh BHIOpaH Kak MEePBUYHBIM.

AJubTepHaTHBHBIN K104 (Alternate Key) — 570 nmoTeHuuanbHbIN K04, HE CTaBIIMH
NIEPBUYHBIM.

Penmsunonnas mognens mnpencrasinser bJ[ B BuAe MHOXKECTBAa B3aMMOCBSI3aHHBIX
oTHOIIeHUH. CBsI3U MEXy OTHOUICHUSIMHU YCTaHABJIUBAIOTCS C TOMOIIbI0 BHEIITHUX KJIIOYEH.

IIycte B orHomenun R1 umeercss He KioueBOM aTpuOyTr A, 3HAYEHHS] KOTOPOTO
ABJISIIOTCSl 3HaYEHUsIMU KJItoueBoro arpulyra B apyroro otHomeHus R2. Toraa roBopsT, 4To
atpu0yT A otHomenus R1 ects BHemHmit ka4 (Foreign Key).
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PCJ'ISII_[I/IOHHaSI MOJCJIb HAKIIaAbIBACT HAa BHCIIHUC KIIFOYH OT'PAHUYCHUC JJIA obOecreyeHus
OCJIIOCTHOCTHU OJaHHBIX, HA3bIBAEMOC CCHLJI0YHOM HEJOCTHOCTBIO. 9T0 03HAa4acT, 4TO KaXXJAOMYy
3HAYCHHIO BHCIIHCTO KJIH0Ya JOJIPKHBI COOTBETCTBOBATH CTPOKH B CBA3LIBACMBIX OTHOUICHUAX.

IleaocTHAst YacTh

Jlornyeckue OrpaHUYCHHUs], HAKJIAAbIBAEMbIC HA JIaHHBIC, HA3bIBAIOTCS OrPaAHUYEHUAMH
pejgoctHoctd. CYDBJl  nomkHa  KOHTPOJIMPOBATH  COOTBETCTBUE  JaHHBIX  3aJaHHBIM
orpaHuyeHusIM pu nepesoje b/l u3 ogqHoro cocrosHus B Apyroe. Mcnosb3oBanue orpaHu4eHun
CBSI3aHO TaKXe C aJeKBaTHOCTbIO oTpakeHus [1pO.

SIBHBIE OrpaHuueHus 3anatoTcs ceManTukon IpO.

OHHM ONMCHIBAIOT OOJIACTH JIOMYCTUMBIX 3HAYEHUI aTprOyTOB, COOTHOILICHHE MEXIY
aTpuOyTaMu, AMHAMUKY HMX H3MEHEHHs M T.J. BHYTpeHHUE OrpaHUYEHUs CBOWCTBEHHbI
COOCTBEHHO MOJIENIN AAHHBIX.

OHM HaxJIaJbIBAIOTCS HA CTPYKTYpPY OTHOLICHWM, Ha CBSI3U, HA JOIYCTUMBIC 3HAYCHUS
HaOOpOB JIaHHBIX, 3aJ0KEHHbIE B BBIOpaHHOW Mojenu AaHHbIX. CrocoObl peann3anuu
BHYTPEHHUX OI'PaHMYEHUN LeT0cTHOCTH 3aBucAT oT CYB/I.

B pensunonHo# Mojenu JaHHBIX (PUKCHPYIOTCS ABa 0a30BBIX BHYTPEHHUX OTPAHUYEHUS
LIEJIOCTHOCTH, KOTOpPbIE JOJDKHBI MOAJEPKHUBAThCs B 0001 pensiunonHoit CYB/I: TpeGoBanus
UenoCmHOCIU CYWHOCmel U eJ10CIMHOCMU 1O CCHUIKAM.

Les0cTHOCTH CYyIIHOCTEH

OOBeKTy WK CYHTHOCTH peaibHOr0 MUpPa B PeNsUUOHHBIX BJ] COOTBETCTBYIOT KOPTEkKHU
oTHONICHHH. J[F000¥ KOPTEXK 10000 OTHOIICHHS OTIMYHM OT JIFOOOTO JPYroro KOPTeka 3TOT0
OTHOILICHHUS, T.€. OPYTUMHU CIIOBaMH, JIl000€ OTHOLIEHHE TOJKHO 00,1aJ1aTh NEePBHYHBIM
KJIIOYOM. DJTO TpeOOBaHME aBTOMATHYECKU YIOBIIETBOPSIETCS, €CJIM B CUCTEME HE HAPYIIAIOTCS
0a30BbI€ CBOIMCTBA OTHOIIICHUM.

IMenocTHOCTH MO CCHLJIKAM

[Ipu  coOmromeHMH  HOPMAIM30BAaHHOCTH  OTHOIICHWM  CIOXKHBIE  CYITHOCTH
MPEJCTABIISIIOTCS B PESIUUOHHON b/l B BUIe HECKOJIBKUX KOPTEKEW HECKOIBKUX OTHOILLICHHI.

TpeOoBaHUE ETOCTHOCTH MO CCHLIKAM, WM TPeOOBaHUE BHEIIHEr0 KJIK04Ya COCTOUT B
TOM, YTO O0Ji Kaxc0020 3HAYEHUA 6HeWlHe20 K1ioua, TIOABILIIOUIETOCS B CCBUIANOIIEMCS
OTHOILIEHUH, B OTHOLIEHUH, HA KOTOPOE BEAET CChUIKA, O0NHCEH HAUMUCL KOPMENC C mMaKum
Jice 3HAYEeHUeM NepeuuHO20 KAK4a, VI 3HAYCHHE BHEIIHEro KIoya JOJDKHO OBITh
HEeoTpeAeNeHHBIM (T.€. HU Ha YTO HE YKa3bIBaTh).

CylecTByIOT TpU NOAXO0Ma, KaXAbId M3 KOTOPBIX MOAAEPKHBAET ILEIOCTHOCTH IO
CCBIJIKaM.

Ilepgvlit nooxo0 3akirovaeTcss B TOM, 4YTO 3allpeuiaeTcsl MPOU3BOJIUTH YAaJICHHE
KOpTEXa, Ha KOTOPBIA CYHIECTBYIOT CCBUIKM (T.€. CHauaja HYXHO YIaJIUTh CChUIAIOUIUECS
KOPTEKH WJIM COOTBETCTBYIOIINM 00pa3oM U3MEHHUTh 3HAUEHHUS MX BHEITHETO KJI0Ya).

[Ipu émopom nodxode nipu ynajieHuu KOPTEka, HA KOTOPBIM UMEIOTCS CCHUIKH, BO BCEX
CCBUIAIOIIMXCA  KOpTEXaxX 3HAYEHUE BHEUIHEro KIHYa AaBTOMATHYECKH  CTAHOBUTCA
HEONpPEeIeTICHHBIM.

Tpemuii nooxoo (KackaaHoe yaajeHHe) COCTOUT B TOM, YTO TIPU yJAJICHUH KOPTEkKa U3
OTHOIIICHUS, HAa KOTOPOE€ BEAET CChUIKA, M3 CCHUIAIOMIETOCS OTHOIIEHUS AaBTOMATHYECKH
YAAQISIOTCS BCE CChUTAIOIINECS KOPTEXKHU.

IIpakTu4yeckuii MOAX0X K MPEACTABJIEHHUIO JAHHBIX B Ta0JIHIIAX
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B peasiumoHHOl MoJeau JaHHBIX WHpOpMAlUs XPAaHUTCS B CBA3aHHBIX TalJIMpax.
OtaenbHas Ta6auua (OTHOIIEHHE) OOBIYHO MPEICTABISIET COBOKYIHOCTH (Tpymmy) JmOo
pealbHBIX 00BEKTOB, TMOO HEKOTOPBIX a0OCTPAKTHBIX KOHIICIIUH, TUOO0 COOBITUN OJHOTO THIIA.
Kaxnas 3anuch B Tabnuie HASHTHPHUIUPYET OUH 00beKT I'PYHIbI.

Tabnuua cocTOMT M3 CTPOK U CTOJIOIOB, HA3bIBAEMBIX COOTBETCTBEHHO 3aNMMCSAMH M
NoJIsIMH (KOPTe:KAMH M aTPUOYTaMu).

Caaiig

Mpumep penaumoHHon b/l

Tadamua 1CoTpyAHHKH MNone

BHELUHEro
Kn4a

Nmsa
Kniovesoe

nona

Kon damununa mna OOoMmKHOCTb ‘ Kon dovpme: Q0
COTpYAHMKA
yi 1 posnos HOpui OdupexTtop 200
—l/ 2 ConoBeeBa [HKOnua Hau. otoena 100
3anuce 3 Ywmkmkos Wrope MeHemxep 300
4 CkBopuoB Oner MeHemxkep 100
5 YTK1Ha Esa \dupekTop 300
1
Tabauua 2. Gupmbi
chl:l(;ﬂbl H;ﬁ;a;:e Appec TenedoHbl
100 Mwup YoHrapckuit 6-p,16 (095) 152-
4001
200 M.Bugeo Mapoceika,6/8 (095) 923-
2906
300 Ouan Hosocnobopckas,14/19 (095) 978-
SONeKTPOHUKC 1693

3. HeoOxoamMocTp HOpMaJHM3anMu cxeMmbl OTHowmeHuil. HopmanbHble ¢(opMbI.
JLOCTOMHCTBA M HEAOCTATKH HOPMAJIM3ALNH

IIponecc npoexktupoBanus b/l B TepMUHaAX PEIALMOHHON MOJIEIU JAHHBIX OCHOBBIBACTCS
Ha METOJe IOCJIE0BaTeIbHOIO NPUOIMKEHUSI K YIOBJIETBOPUTEIBHOMY HaboOpy cxem
OTHOILICHHUH.

HcxonHoW TOYKOW SIBISIETCS MPECTABICHUE MPEIMETHON 00JIacTh B BUAEC OJHOTO WUIU
HECKOJIbKUX OTHOUIEHHI, U Ha Ka)I0M I1are NpOeKTHPOBAHUS MPOU3BOIUTCS HEKOTOPBIA HAOOP
CXeM OTHOLIEHHH, 001aal0IUX JTYYIIIMMH CBONCTBAMHU.

[Ipouiecc mpoexkTHpoBaHMS TpEACTaBiseT CcoO0OM mpolecc HOPMaIU3allMud CXEM
OTHOIIIGHUW, TpUYeM Kaxnaas cheayoomas HO® obmamaer cBoOWCTBAaMHU JIYYIIUMH, YeM
MpeaAbIIyIIas.

Hopmanu3zauusi — mnponecc mnpeoOpa3oBaHHs OTHOIICHUS, HMEIOIIEr0 HEKOTOphIe
HEJOCTATKH, B OTHOILIEHUE, KOTOPOE 3THX HEJOCTATKOB HE UMEET.

Kaxnoii H® cooTBeTCTBYyeT HEKOTOpBIM OIpeneieHHbli Habop OrpaHudYeHui, u
OTHOILIEHHE HAXOJUTCS B HEKOTOPOU HOPMAJIbHOW (popMe, eclii yIOBIETBOPSET CBOUCTBEHHOMY
eil Habopy orpaHUYEHHH.

B teopun pensunonsbsix b/ Beraensercs cnenyromue HD:

- iepBas HopMmaibHast popma (1HD);

- BTOpas HopMaibHas ¢popma (2HD);

- TpeThsl HopMasbHasg popma (3HD);
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- HopMmasbHas hopma boiica-Kogmna (HOBK);

- yerBepTas HopMmaibHas Gopma (4HD);

- IATasi HopManbHas Gpopma, WM HopMajbHas (hopma npoekunu-coeaunenus (SHD).

OcHoeHbie c60TICMEA HOPMATILHBIX POPM:

* kaxas cienyromas H® B HEKOTOPOM CMBICIE JIydlIe TPEAbIIYLIEH;

* npu nepexonxe K ciuenyrouiedn H® cBoiicTBa NpeabIAylIMX HOPMalIbHBIX CBOWCTB
COXPaHSIOTCS.

B ocHoBe mpomecca HopMaIM3alUM JISKUT MeTO] [IeKOMIIO3MIMHM OTHOLIEHMS,
HaxoxsAuierocs B mpeneinymeid H®, B aBa wim 0Oonee OTHOIIEGHUS, YAOBIECTBOPSIOLINX
TpeOoBanusaM cienyrouein HO.

IlepBasi HopmauabHas ¢popma (1H®D)

[Tockonbky TpeOoBaHME MEPBOM HOPMAIBHOW (OPMBI SBISIETCS 0a30BBIM TpeOOBaHHEM
KJIACCUYECKON DEJSIIMOHHON MOJICNU JaHHBIX, CYMTACTCS, YTO MCXOIHBIM HA0Op OTHOIICHUH
YK€ COOTBETCTBYET 3TOMY TPEOOBaHHUIO.

Omnowenue naxooumcs ¢ IH®, ecnu Bce aTpuOyThl OTHOIICHUS TPUHUMAIOT MPOCTHIE
3HAYCHUsl (ATOMAapHbIC HMJIM HENICIMMBIC), HE SBJSIFOIIMMUCS MHOXECTBOM WM KOPTEXKEM W3
0oJiee 3JIEMEHTAPHBIX COCTABIISIOIHX.

Ilpumep. Otnomenue CTVIEHT KA®E/[PA CEKIIHUA (Koo xageopvr cmydenma,
Homep 3auemxu, ®@UO cmyodenma, Tenegpon ragedpwi, Cexyus, I[liama) onucChIBAET
CTYJICHYCCKHI CIOPTHBHBIN KITyO.

[ToTenuuanpHbIi KITI0Y OTHOWIEHUS — (Homep 3auemku, Cexyus).

Otaomenne CTVIEHT KAPEPA CEKI[HA

Koz Homep $HO Tenedon )
Cexmus Il1ata
kadeIpel | 3ageTEH CTYIOEHTA KadeIpel
101 123400 | Bacuiseea 12-87 A3pobHKa 73
AH
101 123408 | Ilerpenxo T.C. 12-87 MleAnHAT 70
102 123411 | Meanor H H. 12-32 Bopriba a0
102 123411 | Hpanor HH. 12-32 $yTOO0T 65
103 123403 | Komoroe CB. 11-06 Boprba 60

Otnomenne CTV/[EHT KA®DEJ/[PA CEKIHUA waxomutcs B 1H®, 1. k. cobmtoneHsl
OCHOBHBIE CBOWCTBA OTHOIICHHS: B OTHOIIEHWHW HET OJIMHAKOBBIX KOPTEXKEH; KOPTEKU HE
YIOPSAIOUYCHBI; aTpUOYThl HE YHMOPSIOYEHBI U Pa3IMYAIOTCS 10 HAMMEHOBAHUIO, BCE 3HAYEHUS
aTpuOyTOB aTOMapHbIE.

OnHako B JaHHOM OTHOIICHHWH JaHHBIE XPAHATCS C OOJBIION H30BITOYHOCTHIO. [Ipum
W3MEHEHUU COCTOSIHHS TIPEIMETHONW 00JIACTH M COOTBETCTBYIOIINX M3MEHEHUSX COCTOSHHS BJ|
BO3HHUKAIOT MPOOJIEMBI, KOTOPBIE HA3bIBAIOTCSI aHOMAJIASIMH.

AHOMAJIMM — D3TO HEAJeKBATHOCTh MOJEIU JaHHBIX TPEJAMETHOM o001acT, JHrOO0
HEKOTOPBIC JOTOJHUTEIbHBIC TPYAHOCTH B peaju3aliil OTPAaHUYCHHN MpPEeIMETHON 00sacTu
cpeacteamu CYDB/I.

[IpyynHa BO3HUKHOBEHHS AaHOMAJIWW - HaJW4YMe B OTHOIICHWH Pa3HOPOIHOMN
uH(pOpMaLIUH.

CyuiecTBYIOT TPH BH/1a AaHOMAJIMIi: BCTaBKH, YAaJICHUSI U MOJUDUKALIUH.

Anomannu BcraBku. B otnHomenue CTV/[EHT KADEJ/[PA CEKI[H/ Henb3s BCTaBUTH
JaHHBIC O CTYJEHTE, KOTOPHI MOKa He mocemaeT cekiuto. [Tockonbky arpudbyr Cexuus BXOIUT
B COCTaB MOTEHIIMATLHOTO KIII0Ya, U, CIEI0BATENIbHO, HE MOXKET coaepKaTh null-3HaueHwHiA.
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Anomanuu ynanenusi. B ornomenun CTY/EHT KA®E/[PA CEKI[HA npu ynaneHuun
HEKOTOPBIX JTaHHBIX MOKET MPOU30UTH MOTEPs APYroi nHGopMaIuH.

[Tpu ynanenuu nadopmanuun o cryaente Kononose tepsercs nadopmamuio o kadeape
103.

AHomaiuu  oOHoBjeHusi. B otHomenun — CTVJEHT KA®EJ/[PA CEKIIHUA
IPUCYTCTBYET MOBTOPEHUE JAHHBIX B HEKOTOPHIX KOpTEkax. VI3MEHEHHs 3TUX JaHHBIX JOJIKHBI
OJTHOBPEMEHHO BBIMIOIHATHCA BO BCEX MECTAaX, MHAYe OTHOIICHHWE CTaHET HEKOPpeKTHBIM. [lpu
u3MeHeHnu tenedona kadeaper 102 He0OX0AMMO BHECTH 3TH U3MEHEHHUS B HECKOJIBKUX MECTaX.
T. 0., obHoBneHue b/l o1HNUM AelicTBUEM pean30BaTh HEBO3MOXKHO.

Metoa HOpMaTM3alui OTHOIICHUH MTPUMEHSETCS JUIs yCTPaHEHHs! YKa3aHHBIX aHOMAJIHA.

Hopmanu3zamuss ocHOBaHa Ha TOHATHH (PYHKIMOHAJIBLHOW 3aBHCUMOCTH aTpUOYTOB
OTHOIICHHUS.

@dyHKUHOHAIBHAA 3aBUCUMOCTh. [lycth R — otHomenue. MHoxecTBO arpubytoB Y
¢yukyuonanvho 3asucumo ot MHokectBa atpuOyroB X (X (yHKuMOHaAIBHO ompesesser Y)
TOTJa ¥ TOJIBKO TOTJa, KOTAa AJsl TF000T0 COCTOSIHUS OTHOIIEHUS R 1ist TI0OBIX KOpTexen I1, I2
€ R u3 Toro, uto ri.X = rz2.X cienyet, uto r.Y = r2.Y. (T.e. BO BCeX KOpTEXaxX, UMEIOIINX
OJIMHAKOBbIC 3HA4YEHHUS aTpuOyTOB X, 3HaUeHHUs aTpuOyTOB Y TaKKe COBMAJAIOT B JIOOOM
COCTOSIHMHU OTHOIIEHHS R).

CumMBonueckas 3anuch QyHKIMOHAIBHOM 3aBucuMoctu: X — Y.

MHuoxecTtBO  arpubyToB X  HasblBaeTcsi  demepmunanmom  HYHKIUOHATHHOM
3aBHCHUMOCTH, @ MHOKECTBO aTpuOyTOB Y HA3bIBACTCS 3ABUCUMOIL YACHbIO.

Ecnu atpubyTsl X COCTaBISIIOT NOTEHIMANBHBIN KITF0Y OTHOIICHUS R, To nmr060# aTpulyT
oTHOHIeHUs R (yHKIIMOHAIBHO 3aBUCUT OT X.

[Tpumepsr (G YHKIIMOHATBHBIX 3aBHCUMOCTEH B OTHOIICHUH
CTVJIEHT KA®EJ[PA CEKILUA.

1. 3aBUCUMOCTD aTpUOYTOB OT KJIIOYa OTHOIICHUSI:

{Homep 3auemxu, Cexyus} — Koo xageopei.

{Homep 3auemxu, Cexyus} — @HUO cmyoenma.

{Homep 3auemxu, Cexyus} — Teneghon xagheopui.

{Homep 3auemxu, Cexyus} — Ilnama.

2. 3aBUCUMOCTb aTpUOYyTOB, XapaKTEPU3YIOLIUX CTy/IEHTa OT HOMEpa 3a4€TKH CTYyJIEHTa!

Homep 3auemxu — Koo xagedpeoi.

Homep 3auemxu — ®HUO cmyoenma.

Howmep 3auemxu — Teneghon xageopur.

3. 3aBUCHUMOCTh CTOUMOCTH OT Ha3BaHUS CEKIIHH:

Cexyus — Ilnama.

Bropast HopmaabHas popma 2HD)

OtHomenne HaxoauTcsa Bo 2H® Torga u TOBKO TOra, KOrga OTHOIICHHE HAXOAUTCS B
IH®, u HeT HEeKIIOYEeBBIX AaTpUOYTOB, 3aBUCSIIMX OT YacTU CIOXKHOrO Kiouda. Ecmu
NOTEHIMAIbHBIA KJFOU OTHOIIEHMS SIBJISETCS TPOCTBIM, TO OTHOILIEHHWE AaBTOMATHYECKHU
Haxoaurca Bo 2HO.

HekJuroueBoii arpudyr — »To0 aTpulyT, HE BXOASIMUNA B COCTaB HHUKAKOTO
MOTEHIHAILHOIO KITF0Ya.

Aaroput™m nepexoaa or 1H® k 2H®
OtHomrenud Haxondarcsa B 1HOD.
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Ilar 1. OGHapyXuBaeM B OTHOIICHHSIX 3aBHCHMOCTb aTpUOyTOB OT YacCTH CIIOKHOTO
KITIOYa.

Iar 2. IIpoBoUM AEKOMIIO3ULINIO 3TUX OTHOLIEHUH HAa HECKOJIBKO OTHOLIEHM:

- Te aTpuOyThI, KOTOPBIE 3aBUCAT OT YACTU CIOKHOTO KJIFOYa, BBIHOCATCS B OTJIEIbHOE
OTHOILIIEHHE BMECTE C 3TOM YaCThIO KIIH0Ya;

- B UCXOJIHOM OTHOLIEHUH OCTAIOTCS BCE KJIFOUEBBIE ATPUOYTHI.

[TpuBenenue orHomenus ko 2H® B hopmann3oBaHHOM BHJIE:

Hcxomanoe ornomenne: R(K1, Ko, Ay, ..., An, By, ..., Bm).

Kurou: {K1, K2} — cioxHbIi.

@OyHKIIMOHAIBHBIE 3aBUCUMOCTH:

{K1, Ko} — {41, ..., An, By, ..., Bm} — 3aBUCHMOCTb BCEX aTpuOYTOB OT KJIIOYa
OTHOIICHHUS.

{K1} — {41, ..., An} — 3aBUCUMOCTH HEKOTOPBIX aTPUOYTOB OT YaCTH CI0XKHOT'O KIJIfOYa.

JlekoMmo3upoBaHHbIE OTHOIICHHUS:

R1(K1, K2, By, ..., Bm) — octaTtok ot ucxoanoro ornomenus. Kmrou {K1, K2}.

R2(K1, Ay, ..., An) — aTpuOYThI, BEIHECEHHBIC U3 UCXOHOTO OTHOIICHHS BMECTE C YACThIO
cinosknoro kimova. Kimrou {K1}.

B  orwomenun CTVIEHT KADEJ/[PA CEKIJHA npuUCYTCTBYIOT  HEKIIOUYEBBIC
aTpuOyThI, 3aBUCSIINE OT YACTH CIOXKHOTO KIIIOYa:

Homep 3auemxu — Koo xagedpuoi.

Homep 3auemxu — ®HUO cmyoenma.

Homep 3auemxu — Teneghon xagheopoi.

Cexyus — Ilnama.

Hns  npuBenenuss k 2H® B COOTBETCTBMM € ajIrOPUTMOM  OTHOIICHHUE
CTYIEHT KA®EJ/IPA CEKLHUA JIEKOMITO3UPYEM Ha JIBa OTHOILICHUS -
CTVJIEHT KA®EJ[PA w CEKI[UA.

OtHomenne CTV/JEHT KADE/[PA

) Koz .Hm[e!) @110 cTyneHTa Tejle{b oH Cekuns
Kadeapel 3a4eTKH Kadeapbl
101 123400 | BacuineeBa 12-87 Aspoduka
AH.
101 123408 | Tletpenko T.C. 12-87 ITefinuAT
102 123411 | Meanos H.I. 12-32 boprba
102 123411 | Meanos H.I. 12-32 Dy1Hoa
103 123403 | Kononos C.B. 11-06 boprba

OtHomenue CEKI[HA

Cexknna | Ilmarta
Aspobuka 75
[TefinuAT 70
boprba 60
DyTHoI 65

OcraBumecss anomajnu BcraBku. B orHomenne CTYJJEHT KA®EJIPA Henw3s
BcTaBUTh KopTexk {103, 123413, IlymuukoB A.M., 15-08}, Tak Kak mpu 3TOM MOJYYUTCS, YTO
nBa ctyneHnta ogHoi kadenpsl nox HomepoMm 103 (Kononos C.B. u IlymuukoB A.W.) umeror
pasHble HOMepa TenedOoHOB Kadeaphl, a 3TO MPOTUBOPEUUT MOEIH MPEIMETHOM 00IacTH.

OcTtaBmmecsi aHoMajJauu oOHOBJIeHUsi. OgHU U Te ke HoMmepa TeneoHOB Kadeapbl
MOBTOPSIOTCS. B HEKOTOPBIX KOPTEKAX OTHOILICHUSI.
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ITostomy ecnum Ha Kadenpe MeHseTcd HoMep TelnedoHa, TO Takue HM3MEHEHUs
HEOOXO/MMO OJHOBPEMEHHO BBIIIOJHUTH BO BCEX MeCTax, IJA€ JITOT HoMep TenedoHa
BCTPEYAIOTCS, UHAYE OTHOLICHUE CTAHET HEKOPPEKTHBIM.

OcraBmmecss anomMaauu yaajgeHus. [Ipyu ynaneHnn HEKOTOPBIX JaHHBIX MO-TIPEKHEMY
MOYET MIPOU30UTH MOTePs APYroi nHopMaIum.

Tperbst HopmanbHas popma (3HD)

ATpuOYTHl HA3BIBAIOTCS 63AUMHO HE3AGUCUMBIMU, €CITH HU OJWH U3 HHUX HE SBISCTCS
(GYHKIIMOHAIBFHO 3aBHCHMBIM OT JIPYTOTO.

Omnowenue naxooumca ¢ 3H® torma u TOIbLKO TOrAa, KOTaa OTHONICHUE HAXOIHUTCS
B0 2H® u Bce HekITtoueBbIe aTpHOYTH B3aUMHO HE3aBUCUMBI.

Ecnu nns atpubytoB A, B u C HEKOTOPOTro OTHOILIEHUS CYIIECTBYIOT 3aBUCMMOCTH BH/Ia
A — Bu B — C, 310 03Havaet , uyto atpudyt C mpan3umueno 3agucum ot atpudyta A uepes
aTpulyT B (1Ipu yciaoBHUH, 4TO aTpuOyT A PYHKIIMOHAIBHO HE 3aBUCHUT HH OT aTpulyta B, HH OT
arpubyra C).

3H® cBoboaHa OT TPaH3UTHBHBIX 3aBUCUMOCTEH.

Aaroput™m nepexoaa ot 2H® k 3HD

OtHomenus Haxondarcsa Bo 2HO.

Hlar 1. O6HapyXuBaeM 3aBUCUMOCTh HEKOTOPBIX HEKJIIOUEBBIX aTpUOYTOB OT APYTUX
HEKJIIOYEBBIX aTpUOYTOB.

Hlar 2. [IpoBoIuM AEKOMITO3UIIMIO STUX OTHOIICHU CIEeIyIOIUM 00pa3oMm:

- Te HEKIIOYEeBBIE aTPUOYTHI, KOTOPBIE 3aBUCAT OT JPYTUX HEKIIOYEBHIX aTpUOyTOB,
BBIHOCSITCS B OTAEITFHOE OTHOIICHHE;

- B HOBOM OTHOIIGHHH KIIOYOM CTAaHOBHUTCA JETEPMHHAHT (YHKINOHAIHHOMN
3aBHCHMOCTH.

[IpuBenenue otHomenus k 3H® B popmain30BaHHOM BHUJIE:

Ucxonnoe otnomenue: R(K, AL, ..., An, By, ..., Bm).

Kumrou: {K1}.

OyHKIIMOHATBHBIE 3aBUCUMOCTH:

{K} — {41, ..., An, By, ..., Bm} — 3aBUCHMOCTb BCEX aTpHOYTOB OT KJIFOYa OTHOIICHUSI.

{Al, ..., An } — { B1, ..., Bm} — 3aBHCUMOCTbh HEKOTOPBIX HEKJIFOYECBBIX aTPHOYTOB OT
JPYTUX HEKJIIOYEBbIX aTpUOYTOB.

JIeKOMIIO31MpPOBAHHBIE OTHOLLICHHUS:

R1(K, Al, ..., An) — ocraTok oT ucxoaHoro otHorrenus. Kimrou {K}.

R2(AlL, ..., An, B, ..., Bm) — atpu0yThl, BEIHECEHHBIC U3 UCXOHOT'O OTHOIIICHUS BMECTE
¢ IeTepMUHAHTOM (hyHKIIMOHABHOU 3aBucuMocTh. Kirou { Al, ..., An }.

B ornomenuun CTV/EHT KA®EJ[PA npucyTctByeT (yHKIIMOHAJIbHAs 3aBHCHMOCTH
HEKJTIOYEBBIX aTpuOyTOB: K00 kageopwvr — Tenegon xagheoput.

Hns  mpuBenenuss k 3H® B cOOTBETCTBMM C  QJITOPUTMOM  OTHOIIEHHE
CTVJIEHT KA®EJIPA nexomnosupyeM Ha 1Ba oTHomenust — CTYJEHT n KADEJ[PA.
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OteHomernne CTV.JEHT

Kog xadenper Houmep 3adeTRH ©HO cTygeHTa
101 123400 BacumeeBa A H.
101 123408 ITerperko T.C.
102 123411 HBanos HI.
103 123403 Kononog C.B.
OtHOomeHAe KAPETFPA
Kog xadenpu TenedoH Kadeapsl
101 12-87
102 12-32
103 11-06

JleKoMITO3HIIUs OTHOLIEHUIt

JekoMIo3uuMs OTHOLIEHUS — OTO B3SITHE OJHOM WIM HECKOJbKUX MPOEKIUN
WCXOJHOT'O OTHOIICHUS TaK, YTOOBI 3TH MPOSKIIMA B COBOKYITHOCTH COJEPKaIH (BO3MOXKHO, C
MOBTOPEHUSIMU) BCE aTPUOYThI HCXOJTHOTO OTHOIIICHHUS.

[Ipu BoCCTaHOBJICHUH MCXOJAHOTO OTHOLICHHS MyTEM COEAMHEHUS MPOCKIUN HE TOJKHBI
MOSIBUTHCS HOBBIE aTPUOYTHI, T.€. HEOOXOJMMO UCIOIB30BaTh ECTECTBEHHOE COSIMHEHUE.

IMpoekuust R[X] ortHOmeHHs R Ha MHOXECTBO aTpUOYTOB Ha3bIBACTCS COOCHIGEHHOM,
€CJIM MHOXECTBO aTpuOyTOB X SIBJIIETCS COOCTBEHHBIM MMOJAMHOXKECTBOM MHOXECTBA aTpUOYyTOB
oTtHomieHuss R (T.e. MHOkeCcTBO aTpuOyTOB X HE COBIAJACT C MHOXKECTBOM BCeX aTpuOyTOB
otHorreHus R).

Co6ctBennbie mpoekuud R1 um R2 oTHomieHus R Ha3wpIBalOTCS dekomnozuuyueii 0e3
nomepy, eciv OTHOIIEHHWE R TOYHO BOCCTAHABIMBAETCS U3 HHUX MPU MOMOIIM €CTECTBEHHOTO
coeauHeHus Juis mroooro coctosaus oTHomeHus R: R1 JOIN R2.

Jlekomno3uyusa 6e3 nomepy — KOPPEKMHOCHb RPOUEOYPbl HOPMATUZAUUU.

Teopema (Xe3a)

[Mycte R(A, B, C) sBusercs otHomeHueMm, u A, B, C — arpuOyTbl miam MHOXeCTBa
aTpuOyTOB 3TOro oTHouleHusd. Ecium umeercss QyHKUMOHaNbHasg 3aBUCUMOCTH A — B, TO
npoekir R1 = R[A, B] u R2 = R[A, C] 00pa3yioT dekomnosuyuio 6e3 nomepo.

OCHOBHOH CMBICIT TEOpEMBbI X€3a 3aKJII04aeTCs B 10Ka3aTeIbCTBE TOTO, YTO IIPU 3TOM HE
MOSIBSITCSI HOBBIE KOPTEXKH, OTCYTCTBOBABILIKE B UCXOJHOM OTHOIIEHHH.

[Ipn BBIMONHEHUH NEKOMIO3UIIMM M TOCIEAYIOLUIEM BOCCTAHOBJIEHMM OTHOILIEHUS MpPH
MOMOIIIN €CTECTBEHHOTO COeIMHEHUSI, KOPTEKH UCXOTHOTO OTHOLIEHHS HEe OYyT MOTEPSHBI

HopmaabsHnas ¢popma Bboiica-Konaa (HOBK)

Omnowenue naxooumcsa 6 nopmanvhoi gopme boiica-Koooa (HO®BK) Ttorma wu
TONIBKO TOT/Ia, KOTJa JETePMHUHAHTBI BCeX (DYHKIMOHAIBHBIX 3aBUCUMOCTEH SIBISIOTCS
MOTCHIMANLHBIMH KITFOUaMHU.

Ecnu ornomrenne naxoaurcs B HOBK, To oHo aBTOMaTHuecku Haxoautcs U B 3HD.

Auaroput™ Hopmaausanuu (npuseaenue k HOBK)

Hlar 1. Eciu UMEIOTCS OTHOLIEHUS, COIEPKAIINE HECKOJIBKO MOTEHIUATBHBIX KIIOYEH,
npoBepsieM, UMEIOTCS JTH (DYHKIHMOHAIBHBIE 3aBUCHMOCTH, JIETEPMHUHAHTHI KOTOPBIX HE
SIBIISIOTCS IIOTCHIIMAIbHBIMY KITFOYaMH.
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Ilar 2. Ecnmu ¢GyHKOMOHANBHBIE 3aBHCHMOCTH HMEIOTCS, TPOBOJIUM JAIbHEHUIIIYIO
JICKOMITO3UIIMIO OTHOILEHHWH: Te aTpuOyThl, KOTOpHIE 3aBUCAT OT JCTEPMHUHAHTOB, HE
ABJIAIOIIMXCSl MOTEHIUAIBHBIMU KJIIOYaMH, BBIHOCATCS B OTAEIbHOE OTHOLIEHHE BMECTE C
JE€TEPMUHAHTaMHU.

Ipumep. Tpebyercs XpaHUTh JaHHBIE O TOJTYYEHUU KHUT HEKOTOpbIMH Kadeapamu. Kox
Kadeapsl ¥ Ha3BaHUE SBIAIOTCS YHUKATbHBIMH.

Otnomienue KADE/JPA KHUI'M copepXuT JBa TNOTCHUUAIbHBIX Kiova: {Kood
kageopwi, Koo knueu} u {Hazeanue xageopul, Koo knueu} u naxogurcsi B 3HO.

OtrOomeHue KAGEJPA KHHTH

Kon HaspaHue Kon KommaectBo
Kadeapel Kadeapsl KHHTH KHHT
101 ITpuxianHas wHQopMa- | 23012 12
THKA
101 ITpuxiagHas HEQOpMa- | 23115 15
THKA
101 ITpuxianaags uwHQopMa- | 40108 15
THKA
102 ABTOMaTH3HPOBAHHBIE 40478 20
CHCTeMBI VIIpaBIeHHS
102 ABTOMaTH3HPOBAHHBIE 24566 34
CHCTeMEI VIIpaBIeHHS
103 HadopmannoHHEIe TeX- | 23111 17
HOJIOTHH

Otnomenne KADPE/[PA KHHUI'M ne wnaxogurcs B H®DBK, Tak kak wumerorcs
3aBucuMocTH Koo kagheopvr — Haszsanue xageopvr n Haseanue kagedpvr — Koo kageoput,
JETEPMUHAHTBI KOTOPBIX HE ABJISIOTCS MOTEHIIMAIBHBIMU KIIFOUaMHU.

IIpoBenemM IEKOMIIO3UIMIO, BBIHOCS 3TH JE€TEPMHUHAHTBHI M 3aBUCHUMBIE OT HUX YacTU B
otnenbHoe oTHomeHue. OtHomenuss KAPE/[PA n 1IOJIVYAEMBIE KHUI'M, nonydeHHble B
pe3yabTaTe AexkomMno3unnu, Haxonarcs B HOBK.

OtHOomeHHA:e K ADGETPA
Koz xadenpsr Hazparme
Kadenpsl
101 IpuxiagHas HEQOpMATHEA
102 ABTOMATH3HPOBAHHBIE CHCTEMBI
VHIpaBIeHHL
103 HedopMalHOHHBIE TEXHOIOTHH

OtHomeHHe [TOTVUAEMBIE KHHTH

Kon xadenpst Kon xuaurn KomuecTBo KHHT
101 23012 12
101 23115 15
101 40108 15
102 40478 20
102 24566 34
103 23111 17

MHorozHayHasi 3aBUCUMOCTD
Ilycte R — ornomenuwe, u X, Y, Z — HEKOTOpble H3 €ro arpuOyroB (Wi
HelepeceKarImecs: MHOKecTBa aTpuOyToB). Torma atpulyrsl (MHOKecTBa aTpuOyToB) Y u Z
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MHo2o3HauHo 3asucsim OT X (0ob6o3Havaercs X——Y|Z), Torna u TOJBKO TOTJA, KOT/Ia M3 TOTO,
4TO B OTHOIICHWUH R comepikarcs koprexu 1 = (X, Y, z1) u r2 = (X, Y1, Z) ciemyer, 4to B
OTHOWLICHUH R conepkutcs Takke u KopTex 3= (X, Y, z).

Teopema (Peiigxknna)

IMycts X, Y, Z — Hemepecekarommecss MHOKecTBa arpubyroB otHomieHus R(X, Y, Z).
Jexommno3unus otHomieHus R Ha npoekiu Ry = R[X, Y] u R2 = R[X, Z] Oyzner dexomnozuyueii
0e3 nomeps TOTAA U TOJIBKO TOT/1A, KOT/Ia IMEETCSl MHOTO3HAuHAas 3aBUCUMOCTh X——Y|Z.

MHoro3HavHasi 3aBUCUMOCTh X——Y|Z Ha3bIBacTCS HeMpusuaIbHOU MHO203HAYHOI
3A6UCUMOCMbIO, €CITH HE CYIIECTBYET () YHKIIMOHATIBHBIX 3aBUCUMOCTEe X—Y u X—Z.

YerBepras HopmaiabHas ¢gopma (4HD)

Omnowenue naxooumcsa ¢ uemeepmou Hopmaavhou ¢popme 4H® Torma m TOIBKO
Torja, koraa otHomeHue Haxonutcss B HOBK u He colepXuT HEeTpUBHATBHBIX MHOTO3HAYHBIX
3aBUCUMOCTEM.

Aaroputm nepexoga ot HOBK k 4HD

OtHomenus Haxonarcsa B HOBK.

Ecniu B oTHOmEHHAX OOHapy>KeHbl HETPUBHAIbHBIE MHOTO3HAYHbIE 3aBUCHUMOCTH,
MIPOBOJIUM JIEKOMITO3HIINIO JJISI UCKTFOUCHHUS TAKUX 3aBUCUMOCTEH.

IIpumep. [lyctb TpeGyeTcs y4UTHIBATh TaHHBIE 00 aOUTYPHEHTAX, MOCTYHAIOIINX B BY3.
[Tpu ananu3ze npeaMeTHON 001acTy ObUIH BBIJEIICHBI CIEAYIONINE TPEOOBaHNUS:

. Kaxxaplit abuTyprueHT UMeeT MpaBo cAaBaTh 9K3aMEHbI Ha HECKOJIBKO
(bakyIbTeTOB OJJHOBPEMEHHO.

° Kaxnprit ¢pakynbTeT HIMEET CBOM CIHMCOK CIaBaEMBbIX MPEIMETOB.

. OnuH U TOT ke MpeAMET MOXKET CIaBaThCs HA HECKOJIBKUX (DaKyIbTeTax.

. AOuUTYypHUEHT 00513aH cllaBaTh BCE MPEIMETHI, yKa3aHHbIC Il (paKyIbTeTa, Ha

KOTOPBII OH MOCTYIAET, HECMOTPS Ha TO, YTO OH, MOXKET OBITh, YK€ CAABaJl TAKHE KE MPEIMETHI
Ha JIpyroM (akynbTere.

[Ipennonoxum, 4To HaM TpedyeTcs XpaHUTh JAHHBIE O TOM, KaKHe MPEeIMETHI JOJKEH
C/1aBaTh KaXX/blii aOUTYpPHEHT.

OtrHomenne ABHTVPHEHTEI ©®AKYJ/IBTETEI IIPEJMETE]

AOHTYpHEHT PaKyIeTeT [TpeamMer
HBanos MaTeMaTHUeCKHIT MaremaTura
Heanos MaTeMaTHI2CEKHA HuadopMaTHia
HBanos Du3nyecKHil MaremaTura
HBanos Du3nyecKHil Du3nKa
IleTpoB MaTeMaTHIeCKHH MaTtemaTHEA
IleTpoB MaTeMaTHIeCKHH HuadopmaTika

Otnowmenune ABUTYPUEHTH] ®AKYIIBTETHI IIPEJIMETHI naxonutcs B HOBK, 1. k.
€IMHCTBEHHBIM MOTEHI[MAIbHBIM KJIFOUOM 3TOT0 OTHOILIEHUS SBJSETCS] HA0Op BceX aTpuOyTOB.

B OTHOIICHUU ABUTYPUEHTHI ®AKYVJIBTETHI IIPE/IMETBI nMeeTcst
HETpUBHAJIbHAsI MHOTO3HAYHAs! 3aBUCUMOCTh Pakyiemem——Abumypuenm|lIpeomem.

Otnowmenune ABUTYPUEHTHI PAKYVIIBTETHI IIPE/IMETHI ne nHaxonutcs B 4HO.
CornacHo Teopeme DelxkuHA, ATO OTHOIIEHHE MOXHO 0€3 MOTeph JAEKOMIIO3MPOBATH Ha
otHomieHust PAKYVJIBTETbl ABUTYPUEHTBI v ®AKYJIBTETHI [IPEJIMETDI.
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OtrHomenHe PAKYVILTETEI ABHTYVPHEHTHI

DaKyabpTeT AOHTYpHEHT
MaTeMaTHISCKHH HeanoB
DH3IHYS CKHH HeaHOB
MaTeMaTHUSCKHH IleTpoB

OtHOmeHHe ©ARKYVILTETEl [TPEJMETET

DaKyieTeT IIpemmet
MaTeMaTHISCKHH MaTeMaTHEA
MaTeMaTHISCKHH HadopMarnka
PH3HILCKHHA MaTteMaTHKA
DHIHUecKHi PuzHKa

3aBHCHMOCTDH COeTMHEHHS

[Iycte R sBnsiercst otHomienuem, a A, B, .., Z — HOpoOu3BOJBHBIMU (BO3MOXKHO
MEePECEKAOIIUMUCS) TIOJIMHOKECTBAMU MHOXKECTBa aTpuOyToB oTHOIIEHUs R. Torma oTHOmIeHHe
R ymosiietBopsieT 3asucumocmu coedunenuss *( A, B, ..., Z) Toraa v TOJbKO TOT/Ia, KOT/Ia OHO
PaBHOCUJIIBHO COEIMHEHHMIO BCEX CBOMX IMPOEKIMI ¢ MOAMHOXecTBaMu atpudyTtoB A, B, ..., Z,
t.e. R=R[A] JOIN R[B] JOIN ... JOIN R/Z].

Teopema @eiixkuHa (Apyras GopMyTHPOBKA)

Otnomenne R(X, Y, Z) ynoBnerBopsieT 3aBucumoctu coeauHenus *(XY, XZ) torma u
TOJIBKO TOT/a, KOT/Ia KIMEETCSI MHOTO3HAYHAs 3aBUCHMOCTh X——Y|Z.

3aBUCHMOCTDL CoenuHEeHUs1 *(4, B, ..., Z) Ha3bIBACTCS HEMPUBUATNbHOU 3A6UCUMOCHIBIO
coeounenus, ey BHIOTHSIIOTCS 1B YCIOBUS:

. OJIHO U3 MHOXECTB aTpuOyTOB 4, B, ..., Z HE COAEPKUT MOTEHIIUATIBLHOTO KIIF0Ua
oTHoIIeHUd R;

. HU OJTHO U3 MHOXKECTB aTpUOyTOB HE COBIIAJIAET CO BCEM MHOXECTBOM aTpUOyTOB
oTHomeHus R.

3aBucuMOCTh coequHeHus *(A, B, ..., Z) Ha3bIBACTCA MPUGUANbHOU 3A6UCUMOCHbIO
COeOuHeHUs, eCIIY BBITIOTHAETCS OJHO U3 YCIOBUIL:

. 1100 BCE MHOXKECTBA aTpUOYTOB 4, B, ..., Z coaepxaT MOTEHIHMATbHBIN KIII0Y
oTHoIIeHUS R;

. 71100 OJTHO U3 MHOXKECTB aTpUOYTOB COBIAAET CO BCEM MHOKECTBOM aTpHOyTOB

oTtHoueHus R.

IIsaTas HopmanbHas popma (SHD)
Omnowenue naxooumcs ¢ SH® torma m TOILKO TOrda, Korjga jaro0as MMEOIIascs
3aBUCHUMOCTh COSIUHEHHUSI SIBIISIETCSI TPUBHAIBHOM.

Auaroputm nepexoaa or 4H® k SHP

OTtHommennsa Haxondarcs B 4 HO.

Ecim B oTHOmeHusx OOHAapY)KEHBl HETPUBUAIBHBIE 3aBHUCHUMOCTH COCIUHEHHUS, TO
HEO0OXOMMO MPOBECTH JCKOMITO3UIIUIO JIJTsI UCKITFOYCHHS TAKUX 3aBUCUMOCTEH.
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IIpumep. Ilpeanonoxum, 9T0 HYKHO XPAaHUTh JaHHBIE 00 ACCOPTHMEHTE HECKOJIBKUX
IPO/IaBLIOB, TOPTYIOLIUX MPOIYKIHUEH HECKOIbKUX (GUPM (HOMEHKJIATypa TOBapOB (UPM MOXKET
nepeceKkaTbes).

Otromenne ITPOJABIIB] ®HPMEBI TOBAPE]

Ilpogasen DupMa Tosap
HBaHoB Samsung TenesH3op
HBanoB Samsung [IsL1ecoc
ITeTpoB Philips X 0nogHIBHHK
ITeTpoB Philips Tenesusop
ITeTpoB Philips ITsLTecoc
ITeTpoB Philips CMmaptdoH
CHgopos Philips TeneBH3OP
Cumopos Philips PaHOHAYIITHIKH
CHIopoB Samsung TenesH3op
CHOopoB Samsung MoHHTOP
CHIOpPOB Genius KaasHaTypa

Ecnu OmoJHUTENBHBIX YCIOBUM HET, TO JAHHOE OTHOLIEHHE, KOTOPOE HAaXOJIUTCS B
4H®, sBisieTcst KOPPEKTHBIM M OTPaXkaeT Bce HEOOXOAUMBbIE OTPaHUYEHUS.

[lycTh HY)XHO y4YecTh CIenyolllee OrpaHMYCHME: KaXJbli IpojaBel] UMEET B CBOEM
ACCOPTUMEHTE OIPAHWYEHHBIM CIUCOK (UPM M OrpaHUYEHHBIN CIHUCOK THUIIOB TOBAapoOB U
IpejylaraeT ToBaphl U3 CIUCKA TOBAPOB, IPOU3BOAUMBIX (PMPMaMU U3 CIIMCKA (QUPM.

T. e. mpomaBeny He MMeET IpaBa TOProBaTh KAKMMH YrOJHO TOBapaMHM KaKMX YTLOJHO
¢upMm. Ecnu mponaser; /7 uMmeeT mpaBo TOproBaTh ToBapaMu (pupmsl @, U ecnu npojaser] /71
MMEET NPaBO TOProBaTh TOBapaMM TUMA 7, TO B ’TOM CJIy4ae B aCCOPTUMEHT Mpoaasua // BXoaAT
ToBapbl TUNA 1" pupMbl @ NpU yCI0BUH, YTO prupMa @ MPOU3BOIUT TOBApHI THHA 7.

Takoe orpaHnueHne MOXET OBbITh BBI3BAHO, HAIPUMEpP, TEM, UYTO CIIMUCOK THIIOB TOBapOB
IpoJiaBla OrpaHUYEH MMEIOIIUMHUCA y HEro JULEH3USAMHU, JTUOO 3HAHUSAMHU U KBalu(UKALHUEH,
HEOOXOOUMBIMU JJIi UX TMPOJAXH, a CHUCOK (UPM KaKIOro TMpPOJAaBla OINpeaAeneH
NapTHEPCKUMU COTJIAIIEHUSIMHU.

B uwacTtHOCTH, Tipeanonaraercs, 4to npojaasel MIBaHOB nMeeT IpaBo TOProBaTh TOBapaMu
TOJIbKO (pupMbl «Sumsungy», nponasen; [lerpoB — ToBapamu Toabko ¢upmsl «Philips», 3aTo
npozaser] CuAOpPOB HE UMEET IIpaBa TOProBaTh MbUIECOCAMH U XOJOAUIbHUKAMH U T.1.

Otnomenue [IPO/JABIIbI @UPMBI TOBAPHI He MOXKET UCKIIOUUTH CHTyaluui, IIpU
KOTOPBIX JIAaHHOE OrpaHUYeHHEe OyJeT HapyLIEHO.

Huuro He mpensTcTBYeT 3aHECTH JJaHHbIE O TOPrOBJIE TOBAPOM, KOTOPBIN JaHHas (pupma
BOOOIlE HE BBIMYCKAET, JIMOO JaHHBIE O TOProBiie TOBapaMu TOW (PUPMBI, KOTOPYIO IaHHBIN
npojiaBel] He 00CITy)KHUBaeT, TMO0 JTaHHBIE O TOProBJe TAaKUM THIIOM TOBapa, KOTOPBIN JaHHBIN
IIPOJaBEeL] HE NMEET MpaBa NIpoaaBaTh.

OtHomenne He HaxoauTcs B SH®, nockoabKy B HEM €CTh HETPUBHAJIbHASI 3aBUCUMOCTh
coequnenus *({IIlpooasey, @upma}, {@upma, Tosap}, {Ilpodasey, dupma}), TaKk Kak
nonMHoXxectBa {Ilpooasey, Dupma}, {©@upma, Toeap}, {IIpodasey, Tosap} wHe conepxar
NOTEHIMAJIBHOIO KII0Ya OTHOLIEHHS M HE COBIAJAI0T CO BCEM MHOXKECTBOM aTpHOyTOB
otHomenust IIPOHABLIbI ®PUPMbI TOBAPAI.

B nannoMm ciygae mist npuBeneHus K SH® oTHomeHre OKHO OBITh pa30UTO HA TPU:
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- [IPOJABEL] ©®HPMA,
- ®IPMA TOBAP,
- IIPOJABEL] TOBAP.

OtHOmeHH: [TPOTAREI] ©FHFPMA

IIpogasen $HpMa
HBaHoB Samsung
ITeTpoB Philips
CHIopoB Philips
CHIopoB Acer
Cumopos Genius

OtHOmeHHe EHPMA TOBAP

DupMa Tosap
Samsung TeneBH30p
Samsung IIsLtecoc
Samsung MoHHTOP
Philips X0noTHIEHHK
Philips TenesHsop
Philips ITeLTecoc
Philips CMmaptdoH
Philips PaTHOHAVIITHHKH
Gunius Knaenarypa

Otromenne [TPOJABEI] TOBAP

IIpogasen Toeap
lBaHoB TereBH30D
HBaHoB [IsLTecoc
IleTpoB XOoIoIHIEHHK
IleTpoB TenesH30p
IleTpoB [IsLTecoc
IeTpoB CMapTrdoH
CHgopoB TenesH30p

CumopoB PammoHayIIHHKH
CumopoB TenesHz0p
CumopoB Mommrop
CumopoB KimasHaTypa

KoHTpoJsibHbBIE BONIPOCHI AJIs1 CAMONIOATOTOBKH

. KakoBa ocHOBHas 11e1b HOpMaIu3auu?

. Ha3oBuTe OCHOBHBIE CBOMCTBA OTHOILIECHHUS.

. HazoBute npasuiio npuseaenus otHomeHus ko 2HO.

. Uto Ha3pIBaeTCs PyHKITMOHATHHOM 3aBUCHUMOCTHIO?

. HazoBute npaswmiio npuseaeHus otHomenus k 3SHO.

. Uto Ha3pIBaeTCS IEKOMITO3HUITMEH OTHOIIEHUS O€3 TTOTEPH?

. UTo Ha3bIBAETCS MHOTO3HAYHOW 3aBUCUMOCTBIO?

. HazoBute npaswiio npuseaenus orHomenus k HOBK.

9. HazoBuTte npaBuiio npuBeneHus: oTHomeHus Kk 4HO.

10. Uto Ha3pIBacTCI 3aBUCUMOCTELIO COEIUHEHUA?

11. HazoBute npaBuio npuseneHus oTHomeHus k SHO.
50
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1. Penssumonnas anredpa. Onepaunum peJsiiuOHHOM aareOpnl. PenssumonHoe
HCYHCICHH e

MaHunyJasinuoOHHAS 4acTh

JInsi MaHUNYJIUPOBAaHUS JAHHBIMM B PEJSIIUOHHOW MOJIETM HUCIOJIB3YIOTCS  JIBA
(dbopmanbpHBIX anmapara:

— peJsIIHOHHAS ajaredpa, OCHOBaHHAs Ha TEOPUH MHOXKECTB;

— peJIAUMOHHOE HCYHCIeHue, Oasupyrolieecs Ha HCYUCICHUHM MPEIUKATOB MEPBOTO
MopsI/IKa.

Pensumnonnas anre6pa u pesiiuoHHOE UcUKclieHne npenaoxensl D. Komaom (1971 1.) B
KaueCcTBE OCHOBBI JIJIsl CO3/IaHUS PEIISAIIMOHHBIX S3BIKOB.

Penasiumonnyio ajaredfpy MOXHO ONUCATh KaK SI3bIK (BHICOKOYPOBHEBBIHM IMpOLIETypPHBIN
A3BIK), KOTOPBIM MOXET OBITh MCIOJNIb30BaH, YT0Obl coobmuTh CYB/l, kak cieayeT mocTpouTh
TpeOyemMoe OTHOIIeHHEe Ha 0a3e OHOTO WIIM HECKOJIBKUX CyIIeCTBYIOMUX B b]l oTHOIIEHUI.

Penssumonnass anredépa — 3aMKHyTas cHUCTeMa OIEpaldii HaJl OTHOIICHUSMH B
PEISIIIMOHHOM MOJICITH JIaHHBIX.

Penssumonnasi anredpa — 3TO HpOUEAYPHBINA $3BIK, CBSI3aHHBIA C MpolieccaMu: AJis
JOCTHIKEHUS JKENIaeMBIX PEe3y/IbTaTOB MOXKET MOTPeOOBAaThCA IMPOBECTU IOCIIEIOBATEIHLHOCTD
nercTBus (oneparui).

Onepanuy MOKHO pa3JIeNUTh Ha IBE TPYIIIHL.

PenssumonHoe wucuyuciaeHne ¢ HEPOPMAIBHONH TOYKH 3pEHHUS NPEICTABISICT COOOM
HENPOIEAYPHBIN SI3bIK, KOTOPBIA MOYKHO HCITIOJIb30BATh IS OMPEICIICHUS TOT0, KaKUM OyneT
HEKOTOPOE OTHOIIEHNE, CO3JJaHHOE Ha OCHOBE OJTHOI'O MJIM HECKOJIBKUX APYTrux oTHOWEHUH bJI.

Pensunonnas anreOpa v pesiiuOHHOE MCYUCIICHUE SKBUBAJICHTHBI IPYT APYTY, T.€. IS
KQXKJIOTO BBIPAXKEHUSI alreOpbl CYIIECTBYET HKBUBAJCHTHOE BBIPAKEHHE B PEISIIUOHHOM
WCYUCIICHUH (M HA000pOT).

PensunonHoe wucCYHCIEHHE WCTIOMB3YETCS JUIsl OLICHKHM W30MpaTeIbHOM MOIIHOCTH
PETSIUOHHBIX S3BIKOB.

SA3bIk Ha3bIBAETCH PEJSIMHOHHO TMOJHBIM, €CIM TI03BOJISIET TOJYYHTH JIFOOOE
OTHOIIIEHHUE, KOTOPOE MOYXHO BBIBECTH C MOMOIIBIO PEJSIITUOHHOTO MUCUYHMCICHUS. BoIbIIMHCTBO
PENALMOHHBIX SI3BIKOB 3aMPOCOB SBISETCS PEISIIUOHHO TOTHBIMHU.

Penssumonnasi anreépa u pe/isiiiOHHOe HcuYHMciIeHHe — QopMalbHbIEe s3BIKH. B
penauuoHHBIX bl OHM KCIIONB30BATUCh B KA4€CTBE OCHOBBI JJISl pa3pabOTKH JIPYTHX S3BIKOB
yIpaBleHUs TaHHBIMH 00Jiee BHICOKOTO YPOBHSI.

1.Peasinnonnas anredpa — 3TO TEOPETUUYECKUM SI3bIK OMEpAlMii, KOTOPhIE HA OCHOBE
OJIHOTO WJIM HECKOJIbKMX OTHOIIECHUH MO3BOJISIFOT CO3AaBaTh APYroe OTHOIICHHE 0e3 N3MEHEHUs
CaMHUX HCXOJHBIX OTHOIIICHUM.

T.k., o0a omepanaa U pe3yabTaT SBJISIOTCS OTHOILICHHUSIMH, CIIEOBATEIHLHO PE3YIbTaThI
OJIHOH omepal MOTYT CTaTh MUCXOAHBIMHU JAHHBIMHU JIA JIPYrOd OMepalyu, 4TO MO3BOJISET
CO3/aBaTh BIIOKEHHBIC BBIPAKEHUS PEISIIIMOHHON anreOphl, Kak CO3JAl0TCS BIIOKCHHBIC
apuMeTHUIECKre BBIPAKCHHUS.

DTO CBOMCTBO HAa3bIBaeTcsi 3aMKHYTOCTBIO, T.€. OTHOIICHHS IOKPBIBAIOTCS
pENALUOHHON anredpoil Tak e, Kak yrcia apuMeTHYeCKUMU ONepalusIMHU.

Pensumonnas anreOpa  sIBISIETCS  SI3BIKOM  TIOCJIEIOBATEIILHOTO — MCTIOJb30BaHUS
OTHOIIICHUH, B KOTOPOM BCE KOPTEXKH, BO3MOXKHO B3STHIC Na)K€ W3 Pa3HBIX OTHOIICHUIA,
00pabaThIBalOTCS OAHOM KOMaHA0U, O€3 OpraHru3aIiy IUKIOB.
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CymiecTByeT HECKOJIbKO BapHaHTOB BBIOOpa omepainuii, KOTOpble BKJIIOYAIOTCS B
pensuuoHHyto anreopy. M3nagansao 3. Koan mpenioxkuin BoceMb OlepaTopoB, HO TOTOM K HUM
ObLTM J0OABIICHBI U IpyTHE.

OCHOBHOE MHOKECTBO B PEJISIIMOHHON alireOpe - MHOKECTBO OTHOILICHUM.

[TepByto rpy1ily COCTaBIISIIOT ONEePali HA/l MHOKECTBAMM.

B cocmae meopemuko-mnosxncecmeennvix onepayuil 6xo0am onepanum:

1) oObeIMHEHUST OTHOIICHUI;

2) nepeceyeHus: OTHOILICHUI;

3) B3sTUS PA3HOCTU OTHOLICHUH;

4) B3sTHS IeKapTOBa IPOU3BEACHUS OTHOLIECHUH.

Tpu mepBeie onepanuu SBISIOTCS OWMHAPHBIMU (YYaCTBYIOT JIBa OTHOIIEHUS U TPEOYIOT
SKBUBAJIEHTHBIX CXEM UCXOIHBIX OTHOLICHHIA).

Cxembl JIByX OTHOIICHHUU HAa3bIBAIOTCS IKBUBAJCHTHBIMHU, €CIM HMEIOT OJUHAKOBYIO
CTENeHb M BO3MOYKHO TaKoe YIOpsIOYeHHE MMEH aTpuOyTOB B CXEMax, YTO Ha OJUHAKOBBIX
MecTax OyJayT HaXOJUThCS CpPaBHUMBIE aTpUOYTHI, T.€. aTpUOyThl, IPUHUMAIOIIUE 3HAYCHUS U3
OJIHOTO JIOMEHA.

Bropyto rpynmy cocTaBisoT Criel[HaIbHBIC ONepalMi HA/l OTHOIIEHUSIMHU.

CneyuanvHnule penayuoHHble OnEpayuu eKIH04aAION.

1) BBIOOPKY (OrpaHHYCHHE OTHOIICHNU);

2) MPOEKIHI0 OTHOIICHUS,

3) coenHeHHEe OTHOIICHHIA;

4) nejieHHe OTHOIIICHUIA.

B cocraB anreOpsl BKIIIOUCHBI:

— onepauusi NPUCBAMBaHMs, TI03BOJISIONIAs COXpaHUTh B B/l pe3yibTaThl BBIYUCICHUS
anredpanvdeckux BbIPAKEHUM;

— omepamusi TNepeHMMEHOBAHUSI aTPUOYTOB, Jaronias BO3MOXKHOCTH KOPPEKTHO
chopMUpPOBATH 3ar0JIOBOK (CXEMY) pe3yJIbTUPYIOMIErO OTHOIICHHUS.

TeopeTHKO-MHOKeCTBEHHbIE ONlePaAlUH

O0benuHenne IByX OJTHOCXEMHBIX OTHOIIEHU 4 u B — otHOomeHue C, MOCTPOEHHOE 110
TOM K€ CXEMe U COJIepIKaIlee BCE KOPTEKHU OTHOIICHUS A M BCE KOPTEKU OTHOIICHUS B:

C = A UNION B.

Caaiin

52



Onepauusi 00beIMHEeHNs] OTHOUIEHUI

CmydeHmsl HEP80o Kypead

Cryzgesr_ID $HO Kype
213400 Heanoep A A 1
213408 [Tetpor HA. 1
213416 Safmera O.H 1
213417 Kpacropa HH. 1
Cmydenmel smoposo Kypea
Cryzenr 1D $HO Kype

211813 Komecamxoe C.B. 2
211815 Mopozoea B.C. 2
211816 Cmvomoe A C. 2
211818 Krna ATIL 2
211819 Cagoermroe M.C. 2

Cmydenmel MIAOWINX KVPCOg A

Crygert_ID $HO Kype

213400 Heamor A A 1

213408 IMetpor HA 1

213416 3afmera O.H. 1

213417 Kpacuoga HH. 1

211813 Konecankor CB. 2

211815 Mopozora B.C. 2

211816 Cavomop AC. 2

211818 Ema ATL 2

211819 Camopmaxos M.C. 2

Hepecequne ABYX OOAHOCXEMHBIX

C = A INTERSECT B.

Caaiig

oTHOWEHUN A u B — otHomieHue C, MOCTPOCHHOE MO
TOM K€ CXEME U COJIepHKallee TOIbKO T€ KOPTEXKHU OTHOIIECHHS A, KOTOPBIE €CTh B OTHOILIEHUH B

Onepanus nepecevyeHus1 OTHOLEHHUI

Ha?f”eﬁ?h‘bl ROTURTUHUKN

Cryaent_ID $HO Kype
211813 Konecuukor C.B. 2
213400 Heanoe A A, 1
213408 Iletpoe H.A. 1
211818 K ATL 2
211819 Camoernkos M.C. 2

CmyderHmsl nepeozo xKypea,
HAXOOAUUECA HA OUCHAHCEPUIAYLU &

NOTUKTUHIKE
Cryzent_ID $HO Kypc
213400 Heanos A A. 1
213408 Iletpor H.A. 1
Cmyodermbl NePeozo Kypca
Cryaent_ID $HO Kypc
213400 Heanos AA. 1
213408 Ilerpor HLA. 1
213416 3afimera O.H. 1
213417 Kpaceoea HH. 1
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BoblunTanue 1ByX OJHOCXEMHBIX OTHOIIEHUNH A U B — oTHoueHne C, TOCTPOCHHOE IO

TOM JK€ CXEME U COZEpXKalllee TE KOPTEKHU OTHOLIEHUS A, KOTOPBIX HET B OTHOLIEHUH B!
C = AMINUS B.

Caaiin

JexapToBo npousBeneHue ByX oTHoueHUN 4 u B — otHomeHnue C, cxema KOTOpOro
BKJIFOYAET BCE aTpUOyThl OTHOIICHHH A M B, a TE€I0 OTHOIIEHHS COCTOUT U3 BCEBO3MOMKHBIX

Onepauml BBIYUTAHMS OTHOILEHU

Cmydermsl neposozo Kyped,
npoleduiie MedocmMomp

Crygerr_ID $THO Kypc
213400 Heanos AA 1
213408 ITerpos H.A. 1
Cmydermsl REPEoco Kyped,
HE NPOMEdIILE OUCTIANCEPUAYUIO
Ctygent ID $HO Kype
213416 3afinera O.H. 1
213417 Kpacsoea H.H. 1

CmydeHmsl nepeozo Kypea

Cryzent_ID PHO Kypc
213400 Heamoe A A 1
213408 Tletpor H A 1
213416 3afimesa O T 1
213417 Kpacrora H.H. 1

CIIETIJICHUH KOPTEXel oTHoIeHuid 4 u B:

C =ATIMES B.
Caaiin

JexapToBO Npon3BeaeHne OTHOIIEHUIt

Crydenmut Irzavenst
$HO MucoEnmn=Ea Hara OmeHka

Heanoe A A. $u3nKa 16.06.16
Metpos HA HudopMaThEa 23.06.16
3aiinesa O.H.

Kpacsora HH.

IzaMenayuontan eedoMocmy

PHO JHCITHILTHHA Hata Onerka
Heanmce A A DHIHKA 16.06.16
Heanoe A A Hudopumataka 23.06.16
Tletpoe HA. DHIHKA 16.06.16
Tletpor MLA. Hudopmaruka 23.06.16
3atimera O.H. P H3IHKa 16.06.16
3afmesa O.H. HudopMaTHEa 23.06.16
Kpacmopa HL.H. DHIHKA 16.06.16
Kpacmoea HH. Hudopumataka 23.06.16
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CnenuajbHble peJsiiMOHHbIC ONePALHH
Bei0opka Ha oTHOmIeHMH 4 — oTHomeHue C, IOCTPOEHHOE MO TOW XKE CXEME, UTO U
OTHOLIEHHE A, U COJepXkallee MOJMHOKECTBO KOPTEKEH OTHOWIEHUS A, yIOBJIETBOPSIOIIMX
YCIIOBHIO BBIOOPKH:
C = AWHERE (Kypc > 3)

Caaiig
Onepanusi BLIOOPKH HA OTHOLLIEHUM
Cmyoenmsl
Cryzment_ID $PHO Kype
213400 Hpanos A A 1
213408 ITetpor H.A. 1
211813 Konecauror CB. 2
211819 CamopaEros M.C. 2
206782 Kpyr M.B. 4
203579 [Tomoe A A 5

Cmydesmsl CIapilx

KYpPcog
Cryaenr_ID PHO Kype
206782 Kpyr ML.B. 4
203579 TTomos ALA. 5

IIpoexkuus otHomeHus: A — otHomeHue C, cxemMa KOTOPOTrO COCTOUT U3 MOJMHOKECTBA
aTpuOYTOB, MO KOTOPBIM IPOU3BOAUTCS MPOCKIHS, a KOPTEXKU COACPIKAT COOTBETCTBYIOIIUE
3HAYCHUS U3 KOPTESIKEH OTHOIICHUS A:

C = A [Homep cmyoenueckoeo bunema, ®PHO].

Caaiinx
Onepanusi NPOeKIUN OTHOIIEHHS

Cmydenmel 8Mopozo Kypea

Ctygert_ID $HO Eype
211813 Konecankor C.B. 2
211815 Mopozora B.C. 2
211816 Cmmonos A.C. 2
211818 Kmra ATL 2
211819 CagoeanEce M.C. 2

Crucox cmyoeHmos

Cryzenr_ID $HO
211813 Koneceuror C.B.
211815 Mopozoea B.C.
211816 CenvomoB AC.
211818 K ATL
211819 Cagopsnkos M.C.
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CoennHeHue OTHONICHNH 4 M B m0g00HO JeKapTOBOMY MPOM3BEICHUIO OTHOIICHHM, HO
CLIEIUIEHNE KOPTEXEN OTHOIEHUH 4 U B IMPOUCXOANUT HE KaXKJ0€ C KaXIbIM, a II0 HEKOTOPOMY
YCIIOBHIO. B 3aBUCHMOCTH OT yCIIOBUS COCIMHEHHUE HA3BIBACTCS: €CTECTBEHHBIM — PAaBEHCTBO
3HaueHUN OOIMX aTpuOyTOB OTHOIICHHA A W B; SKBHCOEIUHEHUEM — PABEHCTBO 3HAYCHUU
aTpuOyTOB, BXOJAIINUX B YCIOBUE COEIMHEHUS; TeTa-COeAMHEHNeM — JIpPYroi 3HaK CPaBHEHUS.

EctrecTBeHHOE coequHeHHMe OTHOIIEHUNH 4 U B — COEIMHEHUE 10 YCIOBUIO PaBEHCTBA
3HAYEHUI HEKOTOPOro OOIIero arpudyra OTHOIIEHUM A U B (4alie BCEro paBeHCTBO 3HAUCHHM
NIEPBUYHOIO U BHELIHETO KJIH0Ya):

C=4JOINB=ATIMESB
WHERE A[lIpeomem]=B[lIpeomem].

Caaiig
EcTrecTBeHHOE coequHeHue OTHOICHH I
Venesaemocme cmyoernmos
Ctyaert_ID DHO Ilpemet OneHEa
213400 Hpanos A A PHIHKA 3
213408 Tlerpor M. A Mat. aganu: 4
211813 Komecauror CB. PuInKa 4
213400 Hpanos A A Hu. #3. 5
213408 Tletpoe H.A. PHIHKa 4
203579 ITonoe AA. Hcropus 5
Hpodhunvnvle oucyuntunbl
IIpemet Be HH IEKTO Koa-20
pe AYIIHH - P | wqacom
DHzAKa Kozmoeckmi [ A 144
Mat. amamns: [Meen A.C. 72
JIHH. anrebpa Bapoms IT.ITL 72
Venesaemocms cmyodenmos
10 NPOGUILHBIM OUCHITLTUHAM
Cryaenr ID $HO Ipemser | Omemxa Beymi Kox-so
TVACHT_ Pt 1 TIeKTop TACOB
213400 | MBaHoBAA | ®mamka 3 K“;["im“‘ 144
Mart. .

2 . 7

213408 Ietpop LA J— 4 IMeen A C. 72

213408 Tletpor MA | dumka 4 K“&“ﬁf‘m 144
Konecaurop Koznopcrmi

y) -

211813 CB. TH3EHa 4 TA 144

Tera-coenuHenne OTHOMIEHUH A W B — COEIMHEHHE II0 YCIOBUIO HEPAaBEHCTBA

3HaYeHUH aTpuOyTOB OTHOLIEHUH 4 U B:
C = A TIMES B WHERE A[®HO nayu. pykosooumens] <>
B[®HUO peyenzenmal.
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Caaiig

Tera-coeqMHEeHHE OTHOIIEHUH

Cniyoenmsl i HAY4YHblE PYKOSOOUNEN

PHO cTvnerTa ri:'_HO
! Hay4. PYKOBOJHTEILT
Heanoe A A. CuuanneiH H .B.
Iletpor H.A. Cupnnee H.B.
Komecanros C.B. Bumor A P

Crnucox peyenseninos

$HO
pelleH3eHTA Kageapa
Cumnnms H.B. 23
Buaxop A D 12
Beponmkni A B. 34
Bosuoxcrwle napel « Cmyoenm-Peyensenmy
THO $HO THO Ka-
CTYAEHTA Hayd. PYEOBOJHTELA pelEHzEHTA egpa
Heasoe A.A. Cuennel H.B. Buaxor A. . 12
Heanoe A A Cuanneie HB. BepornkHia 34
AB.
IMerpor HA. Cuaunem H.B. Brikos A. . 12
Metpor HA. Cuannem HB. BepOmmunit 34
AB.
Fonecruror C.B. Buaxoe AP, Cuuuneis HB. 23
Konecuuros C.B. Bumxop A . BepOHIEHE 34
AB.

[lesieHne BBITIOJNHSETCA HAJ ABYMs OTHOUIEHUSIMU A U B, UMEIOIIUMHU B 00ILEM cCilydae
pa3Hble CTPYKTYpPBI U YaCTh OJJUHAKOBBIX aTpUOYTOB.

[TycTb oTHOWICHHE A, Ha3bIBaEMOE JETUMBIM, COJCPKUT aTpuOYTHI (a1, d2, a3, ..., dn).
OtHoueHue B — neJiMTelib — COAECPKUT MOJMHOKECTBO aTpUOYTOB OTHOLICHUS A, Halpumep,
(a1, az, ..., ag). Pesyaprupytomiee otHomieHre C OINMpeaeieHO Ha aTpuOyTax OTHOIICHUS A,
KOTOPBIX HET B B, T.€. (ax+1, Ax+2, ..., an). KopTex BKIItoYaeTcs B oTHOIIeHHE C TOJIBKO, €CIIH €ro
JIEKapTOBO MPOM3BEIEHUE C OTHOLIEHUEM B COIEP/KUTCS B IETMMOM OTHOLIEHUH A:

C =ADIVIDE BY B.

Caaiin
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Onepauus gejieHust

Venoeue noswiiienia cmuneHoun

JHCOHIITHEA OueHKa
Mat. aganms 5
DHIHEA 5
Beoouocms /
OueHKa
DO IHCOHILTHEA
Heanoep A A Mat. aganH3 5
ITetpor H.A. MaT. aganuH: 5
Konecauros C.B. Mart. aganm3 5
[Tomos ALA. PHIHKA 5
Heanop A A PHIEKA 4
Iletpor H.A. PH3HKa 3
Konecauroe C.B. PHIHKA 5
Crnucox cmyoenmos $HO

1A HOSBINIEHUA CTNUNEHOUN

Konecunroe C.B.

KoHTpoJsbHbIe BONPOCHI 1JIs1 CAMONOATOTOBKH

1. Yro Ha3pIBaeTCsA JOMEHOM B PESLIMOHHON MOJEIN JAHHBIX?

2. JlaiiTe MOHATHE OTHOLIEHHUS, aTpHOyTa, KapTexa.

3. Yro Ha3bIBaeTCS NOTEHLIUAIBHBIM KIHOYOM OTHOIIEHUS?

4. Kakue BBIIEIAIOT /1Ba 6a30BbIX BHYTPEHHUX OTPAHUYEHUS 1IETOCTHOCTH?

5. Kakue TeopeTHKO-MHOKECTBEHHBIE OIEpallUd BXOIAT B COCTaB PEJALIMOHHOU
anreOpbI? JlaiiTe ux KpaTkoe onucaHue.

6. Kakume cnenuanpHbple peNSLMOHHBIE ONEPAllMM BXONAT B COCTAB PEISLMOHHON
anreOpbI? JlaiiTe ux KpaTkoe onucaHue.
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METOAUYECKHUE PEKOMEH/JALIMHU K CEMHUHAPCKUM

(IIPAKTUYECKHUM) 3AHATUAM

JIJist IOITOTOBKM K CEMHUHAPCKUM (ITPAKTUYECKUM) 3aHSATUSAM OOYYArOIIMMCS HEO0OXO0IUMO

U3Y4YUTh HEOOXOAMMBIN JIEKIMOHHBIM MaTepuall, JUTepaTypHble W HMHTEPHET-UCTOYHUKH,
PEKOMEHIOBAaHHBIE IIPENOJaBaTEIEM, OTBETUTh Ha BOIIPOCHI M3y4aeMON TEMBI.

BOIIpOCbI AJId CaMONIOATOTOBKH K CECMUHAPCKUM 3aHATUAM

Tema 1. UudopManmoHHbIe CHCTEMbI M CHCTeMbI 0a3 JaHHBIX. APXMTEKTYpa CUCTEeM

0a3 TaHHBIX

1.

=

CpaBHEHHE pa3IMYHBIX apXUTCKTYp CHUCTEM ©0a3 JaHHBIX. YPOBHHM MPEICTABICHUS
apXUTEKTypbl cucteM 0a3 naHHbIX. [loHATHe Monmenu naHHbIX. CpaBHUTENbHBIA aHAIN3
MOJeeH.

Tema 2. Moaean 1aHHbIX. PegauoHHabIe 0236l JAHHBIX

Knaccugukanus mojeneil NaHHBIX, CpPaBHUTENbHBIA aHAIU3. YPOBHU MOJEIUPOBAHMSL.
OCHOBHBIE TIOHSTHS PEISLIMOHHON MOJICIN JTaHHBIX.

Hopmanusanms cxeMbl OTHOILICHUH.

Pensuuonnas anredpa. Onepanuu peassuuoHHON anreOpsl. PensiiinonHoe ncunciaeHue.

Tema 3. [IpoekTUpoBaHue peJAUMOHHBIX 023 TaHHBIX

WNudonornueckoe MoaenupoBaHue. Mojenb  «CYHIHOCTb-CBA3bY. ER-amnarpamwmsl.
Hotauuu nnst nocrpoenust ER-nuarpamm. Hotanuu IE u IDEF1X.

[TpoexTrpoBanue 0a3bl JaHHBIX Ha ocHOoBe ER-nuarpamm. dopmupoBanue peisiiiMoOHHON
cxemsl b/l Ha ocHOBe ER-uarpaMmsl.

[TpoexTrupoBaHue pelsIIMOHHBIX 0a3 MaHHBIX ¢ ucnoib3oBaHueM AllFusion ERwin Data
Modeler u Microsoft SQL Server.

Tema 4. Cucremsbl ynpapiaeHus1 0a3aMH JaAHHBIX

SQL Server Management Studio. Co3ganue n moaudukanus 6a3bl JaHHBIX, BBOJ 1
penaktupoBanue uHpopmaruu. iMnopt nanubIx u3 npunoxkennii Microsoft.
HcnonwszoBanue Query Editor anst co3nanus u peJakTHPOBAHUS 3aIIPOCOB.

Tema 5. 5131k SQL

Oco6ennoctu Transact-SQL (T-SQL). Tumnbl nanapix. ®ynximm SQL.

SA3b1k 00padoTku ganHbIX (DML). 3anmpockl Ha BEIOOPKY JaHHBIX. 3alpoChl Ha
MOIU(HUKAIMIO TaHHBIX B Ta0unnax. Beruucnsemsle noss. ArperatHble (yHKIHMH.
I'pynnuposka 3anuceit. CoennHeHNs OTHOLIEHUI. BioxeHHsle 3anpocel. Onepanny Hax
MHO’KECTBaMHU.

S3pik onucanus panHbix (DDL). Co3manue u penakTupoBaHHe 0ObEKTOB 0a3bl JTaHHBIX.
PenaktupoBanue CTpykTypsl 00BEKTOB. IIpencraBieHus. XpaHuUMbIE NPOLEIYPHl H

¢ynkuuu. Tpurrepsl.

Tema 6. OnTuMHU3aNNs BHINOJHEHNS 3alIPOCOB
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N e

N

0

10.
11.

12.

13.
14.

Amnanu3 miana 3anpoca. Mcnonb3oBanue unaekcos. Muaexkcer B MS SQL Server.
[Tnan mopsiika coequHeHus. BoIOOp MeTo/1a BBIOJIHEHUS COSTMHEHUS. IHCTpYMEHTBI JUIs
PEIaKTHPOBAHUS CTPATETUH ONITHMH3ATOPA.

Tema 7. O0ecnieyeHue HEeJOCTHOCTH U JOCTYIIHOCTH JAHHbBIX

VYnpasieHnue TpaH3akusMU. MeTobl pe3epBHOro Konuposanus. KonupoBanue
cpeactBamu Transact-SQL n Management Studio. ABromaruyeckoe u pyqHoe
BOCCTAHOBJICHUE JJaHHBIX.

HoctymnHocTs cuctemsl. Mcnons3oBanue texnonoruu RAID.

Tema 8. Xpanwjinia JaHHBIX

ApXHUTEKTypa XpaHWIMILA JaHHBIX. [[pyHIMIIEI Opranu3anun XxpaHwinina. Butpusel
JTAHHBIX.

Mopnenu nanabix. MHOroMepHble 0a3bl naHHbIX. Peanusanus xpanwinig faHHbIX 1 OLAP-
kyooB B MS SQL Server.

Tema 9. HepensinmuoHHbIe cucTeMbl 023 TaHHBIX

Knaccudukanms NoSQL CYBA. bazrbl JaHHBIX «KJIFOY-3HAUCHUEY,
JIOKyMEHTOOPHUEHTHPOBaHHbIE 0a3bl JaHHBIX, KOIOHOYHbIE 0aszbl MaHHBIX, rpadoBsie B/I:
Ha3Ha4YeHHe, OCOOCHHOCTH apXUTEKTYpbl, JOCTOMHCTBA W HeNOCTaTKU. llepcriekTHBHBIC
HaIlpaBJICHUs Pa3BUTHS CUCTEM XPaHEHUs JaHHBIX U 3HAHUM.

Bonpocs! 1151 06cyx1eHust

ApPXUTEKTYpBI JOCTyMA K 6a3aM JaHHBIX U UX XapaKTePUCTHKH.

OcHosuble pyHkimu CYB/I.

OCHOBHbBIE MTOHATHUS PENIIIMOHHON MOJIEIH JaHHBIX (OTHOIIEHUE, aTpuOyT, TOMEH, KOPTEK,
MEPBUYHBIN KIIFOY OTHOLIEHMSI, BHEIIIHUN KJII0Y, CBSI3b OTHOILIEHUH, KOHTPOJIb I1€IOCTHOCTH
CBsI3e).

Omneparuu pensiuronHoi anreopsl (mo Koamy). Tumbl onepanuii coeqnHEHUsT OTHOIICHUN.
OyHKIIMOHANbHAS 3aBHCUMOCTh MEXIy aTpuOyTaMH OTHOUICHUs (IOJIHAs, YacTH4Has,
TPaH3UTUBHAS).

Hexomno3unust cxemMbl oTHoumieHus. Hopmanbuble ¢opmbl. BnusHue  crenenu
HOpMaJIM3alluk Ha IPOU3BOIUTEIHHOCT padoThl CYB/I.

JIeKOMIO3HIIMSI CXeMbl OTHOIICHUA. AJITOPUTM IEepexo/ia KO BTOPOi HOpMaJIbHOH (opMe.
JIeKOMIO3HIIMS CXEMbI OTHOLLICHHSI. AJITOPUTM Iepexo/a K TPEeThel HopMallbHOH (opMe.
JlekoMmo3uIMsi CXeMbl OTHOILIEHUS. AJITOPUTM Mepexoja K pacllupeHHOW HOpMajIbHOU
dopme boiica-Kona.

Opranu3zanus ¢puznyeckoro xpaHeHust faHHbIX B cpene CYB/I.

WNHnexcupoBanue 3arnucen. IloBbiIEHME IIPOU3BOIUTEIBHOCTH 00paboTku
MHJIEKCUPOBAHHBIX JaHHBIX.

WNunexkcupoBanue 3anuceii. COamaHCUPOBAHHOE AepeBO MHAEKCOB. OpraHnu3anus WHIESKCOB
B CYB/I. Knactepr3oBaHHbIE U HEKJIACTEPU30BAHHbBIE UHACKCHI.

Tuner nanaeix B SQL. [IpaBuna u pyHkimu mpeoOpa3oBaHus TUIIOB.

A3pik SQL. CymiectByronue cTan1apThl.
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15.
16.

17.

18.

19.

20.

21.

22.
23.

24,

25.
26.

27.
28.
29.
30.
31.
32.
33.

34.
35.

36.
37.

38.

39.

40.

41.
42.

Omneparopsl co3maHus, UI3MEHEHUSI U yIaJIeHHs 0a3bl JaHHBIX.

Omneparop co3nanus TaOnuIBL. 3aJaHHe B ONEPATOpe MEPBUYHBIX KIIOUEH, «CUETUYHKAy,
BBIUUCIIIEMOTO CTONIOIA, TpaBHiIa MPOBEPKHU 3HAYCHHIA.

Omneparop co3ganusi Tadnuubl. Vcnonb3oBaHue orpaHUYeHUN U 3HAYCHHH [0 YMOJIYaHHUIO,
CBSI3H, IAPAMETPHI MPU OMPEICIICHUN BHEIIHETO KIIH0Ya.

Omneparopsl  100aBieHUs, W3MEHEHUs, YyAaleHus 3amnucedt B Tabnuue. [lpaBuna
HCIOJIb30BaHUS.

Omneparop BbiOOpa ganHbix. [lopsimok BbimonHeHuss onepauuid. Mcmonb3oBanue
nceB10HUMOB. CyIIECTBYIOIIUE TUIIBI YCIOBHS noucka. [locTpoeHne BEIYHUCIIIEMBIX TIOJIEH.
Omneparop BbiOopa nanHbIX. Vcnonb3oBanue mapamerpoB DISTINCT, coprupoBku, TOP,
COOTBETCTBHUS 11a0JIOHY B YCIIOBUU TIOMCKA, HEOTIPEIETICHHbIC 3HAYEHHS B YCIIOBUU MTOMCKA.
I'pynmupyromuii ~ 3ampoc W OpuUMeHeHHe  arperatHeix  QyHkmmit.  OO6pabotka
c(hOpMUPOBAHHBIX TPYIIIL.

Hcnonb30BaHue coeMHEHUI B OIIEpaToOpe BHIOOPA JTaHHBIX.

BrnoxenHbie 3ampockl (MO3ampockl) B onepaTope BbIOOpa JaHHBIX, BO3BPAILAIOIINE OJHO
3HAuYEHHUE.

Brnoxennble 3ampockl (MOA3ampochkl) B oleparope BbIOOpa [aHHBIX, BO3BpAIIAIOIINE
MHOKeCTBO 3HaueHuii. Mcnons3oBanue kimoueBbIx ¢i1oB ALL, ANY, EXISTS.
KoppenupoBanHbie o13anpockl B orepaTope BHIOOpa JaHHBIX.

TaGnuuHble BbIpakeHUs (HacieqyeMmble TaOMUIbI U OOIIMe TaOJUYHBIC BBIPAKEHUS) B
oreparope BbIOOpa JaHHBIX.

Omnepanuu HaJ MHOKECTBAMHU B OTepaTOpe BhIOOpA JAHHBIX.

Omneparopsl 100aBIeHUs, U3MEHEHUS, YAaJeHUS 3anuceil B Ta0IHIIE C YCIOBUSIMHU.

[Tonstue npeacrasnenus. Onepanny CO3AaHUs U UCIIOJIb30BaHUS IPEICTABICHUMN.
Xpanumeble miporienypsl U GyHKIuH. OnepaTopbl CO3JaHUs M UCIIOJIb30BaHUS TIPOILIEAYp U
GbyHKIHi.

OnTuMu3ais BBITIOJHEHUS 3alpOCOB. DTarmbl Mpollecca BBHIMOIHEHUsS omepatopoB SQL.
Craructuueckue qaHHbIe A1 onTuMu3auu. OtoOpakeHue TUIAHOB BBITTOTHEHUSI.
OnTyuMu3anusl BBIIOJHEHUS 3alpOCOB. AJIbTEpPHATHBHBIE METO/bl M3BJICUEHUS JaHHBIX U3
Ta0uil. [loHsITHE CENEeKTUBHOCTH.

OnTumu3aiusi BBIMOJIHEHHUs] 3ampocoB. BeIOOp Topsaka W anbTepHATUBHBIE TEXHHUKHU
00pabOTKH COCTUHECHHUSI.

OnTumMuzanus BHIONIHEHHS 3anpocoB. [1oAcKa3ku ONTUMU3ATOPY BBIMOJIHEHUS 3aPOCOB.
Tpanzakmuu. OmnpeneneHue TOCIEIOBATEIBHOCTH — Omepanuil  Haj 0a30iM  JTaHHBIX,
COCTABJISIFOLIUX TpaH3akiuio. CBONCTBA TpaH3aKIUH.

Tpan3zakuuu. BapuanTs! 3ananus Tpan3akunid. Mcnons3oBanue JKypHaiia TpaH3aKIUNA.
Tpanzakuuu. Omnepatopbl SBHOTO ONPEAECICHUS TpaH3akuuil. TOYKH COXpaHEHHs.
BrioxeHHbIe TpaH3aKLKUU U MTpaBUJIa UX UCTIONb30BAHUS.

TpaH3akuu W HM30JUPOBAHHOCTH B MHOIOIOJIB30BATEIbCKUX cHUCTEMaX. biokupoBaHue
pecypcoB. BiusiHre Ha MpOU3BOIUTEIBHOCTD.

Tpanzakmuu. [loHATHS MOHOMOJBRHONW H COBMECTUMOHW (pa3aenseMoii) OJIOKUPOBKH.
['panynspHOCTH OIIOKUPOBOK.

Tpan3zakiuu. YpoBHH H30JIAINH, ONIPEACIISIEeMbIe CTaHIapTOM U TToAaepuBaeMbie Database
Engine.

Tpanzakiuu. CpaBHEHHE YPOBHEN H30JISALIUN.

Tpanzakuuu. YnpaBieHUE YPOBHIMU HU30JISLIUH.
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43. Nudonornyeckoe monenupoBanue. Ilpsmas u oOpatHas reHeparus. MoJenb «CyIIHOCTb-
cBs3b». ER-muarpammer. OcnoBubie anemenTsl HoTanui IE m IDEF1X. YpoBHu Moaenu
JTAHHBIX.

44, ER-muarpammbl.  CymHOCTH.  ATpuOyTBL. 3aaHue CBA3€H MEXAY CYIIHOCTSMH.
XapakTepucTUKH U TipaBuiia 3afanus ces3eit B Hotausx [E u IDEF1X.

45. [Ipo6nembr anaymza gaHHbIX B OLTP-cucremax. KoHneniuys XpaHwini JaHHBIX.

46. KoHnenmusi ¥ apXUTEKTypa XPaHWUIUII JaHHBIX. [TOHSATHS pa3MepHOCTel (M3MepeHUuit),
(bakToB, nepapxuil. Mojienu JaHHBIX XPaHUJIHILL.

47. KoHnenusi ¥ apXUTEKTypa XpaHWIHIL JaHHBIX. [[poOaemMbl cO3MaHUS W HCIOIh30BAHHMS
XPaHWIUIL JaHHBIX.

48. OLAP-texHomorun  (MHOTOMEpHBIE  KyObl  JaHHBIX, HM3MEPEHUS, HEPAPXUU H
aHaJM3upyeMmble Mokazarenu). Apxurekrypsl OLAP (pensunoHHBIE, MHOTOMEpPHBIE,
rubpuansie OLAP-cuctemsi).

49. OLAP-texnonornn  (MHOTOMEpHBIE  KyObl  JaHHBIX, H3MEpPEHHs, HEpPapXuu U
aHaAJIM3UpyeMble MOKa3aTeNn). ArperaTsl oKa3aTesel U TUIIBI UepapXuil H3MEpEHUH.

50. UnTerpupoBanHbpie TUIATGOPMBI TSI MOCTPOSHHSI AaHAIMTHYECKUX CHUCTEeM Ha 0asze
coBpemeHHbIX CYB/I.

51. Co3pmanue xpaHWwIHI JaHHBIX 1o ynpaieHuem CYB/I.

[Ipumepbl MHAUBUAYAJIBHBIX 32IaHUH
WuauBuayalbHbIE 3aJaHUSl BBIOJIHAIOTCS HA BapuaHTaX CTPYKTYP AAHHBIX IMPHUKIAJIHOM
obnacTH.
[Tpumep BapuaHTa CTPYKTYphl JaHHBIX NpukiagHoi obnactu (I[Tpogaxn):
Ta0maums:
Toapel (Kon toBapa, Mapka, llena, KomnuectBo, Karteropus, Ctpana npousBoautens, ['on
BBIITyCKa)
Cotpynuuku (Kon corpyanuka, ®amunus, Mms, OtuectBo, Bospact, Ilon, Anpec, Tenedon,
JomxHocTh, Koa dupmsr).
®dupwmel (Kox dupmel, Hazsanue pupmel, Aapec, Tenedon).
[Tponaxu (Kox ToBapa, Kog corpyanuka, [lata nponaxu, Konnaectso, Ckuaka).
Cxknan (Kop cknana, 3aBenyromuid, Anpec, Tenedon).
Haumenosanue toBapa (Ko toBapa, HaumeHoBaHue ToBapa).

IIpumepsl HHAMBUAYAJIBHBIX 3aJaHUM

1. Co3mate B BbJl HeoOXomuMmble TaONHIBI COTJIACHO BapHaHTy C IOMOIIBIO KOMAaH]I
CREATE TABLE, onpenenuts TUIIBI TAOIUIT (POAUTENHCKAS WA TOAYUHEHHAS ), TUITBI TIONIEH U UX
pasmepsl, nons tuma Primary key u Foreign key. Ilpu co3manuu Tabnmil uCmoyib30BaTh CBOWCTBO
IDENTITY, 3amate BBIUMCIASIEMBIH CTOJIOCI, 3alOJIHEHWE 3HAYe€HHWEM [0 YMOJIYAHUIO,
MPUHAJIC)KHOCTh 3HAYEHUH OT ........ b1 (0 SR , HEBO3MOXXHOCTb YJaJICHUS CTPOKH U3
POHUTENBCKOM TaOTHUIIBI.

2. Hcnonb3ys omeparop INSERT 3amonHute Tabmuisl 3anucsiMu. Co3aaTh BapHaHTHI
ucnonbs3oBanus omeparopa INSERT (ucmonb3oBaTh WJIM HE HCIOJIB30BAaTh CIHCOK CTOJOIIOB,
npu3zHakdu NULL u NOT NULL pmns cTonOmoB, 3amoidHEHHE 10 YMOJIYaHWIO, CTOJIOIBI THIIA
«CUYETYHUKY, BBIYUCIIIEMBIC CTOJIOIHI).

3. BeiObop Heckonmpkux moJield Tabmuiel (Tabnui). 3agaTh yCJIOBHS OTOOpa IS TOJEH C
YUCJOBBIMA 3HAYCHUSMH, C JaHHBIMH THIIA «JaTa» M C CHMBOJBHBIMHA JAaHHBIMH, OOBCAUHUB HX
COOTBETCTBYIOIIMMH JIOTUYECKUMHU ONEpalusiMU. 3aJaHu€ COPTUPOBKH MO OJHOMY M3 TMOJEH.
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Hcnons3oBarh BeIYMCIIEMOE TOJIe (apuUPMETHUECKOE WM CTPOKOBOE BbIpakeHwms ). [lms
BBIYHUCIISIEMOTO TIOJIS 33]1aTh UMS.

4. BbpIOOp HECKONBKHX Moiei Tabmuipl (Tabmui). Beibop 3amuceil ¢ HCIONB30BaHHEM
arperatHeiX (YHKIWHA U1 YUCIOBBIX WJIM CHUMBOJBHBIX IMOJICH C 3aJlaHUEM TPYHIUPOBKH (TIpU
HE0OXOIMMOCTH U3MEHUTH 3aITMCH B TAOIHUIIAX JJISl IOTYyYSHUS TPYIII).

5. Bwibop Heckonbkux moyied TaOmuibl (Tabnui). BwiOop 3ammceil ¢ MCHOIB30BaHUEM
arperatHeiX (OYHKIUH I YHCIIOBBIX WJIM CUMBOJIBHBIX TOJICH C 3aJaHHEM TPYNIHPOBKH U C
UCTOJIb30BaHUEM ycioBHuS 00paboTku copmupoBanHbix rpynn (HAVING) (3anucu B Tabmumax
JOJKHBI 00ECTICUUTh TOTyYeHUE TPYIIIN).

6. BeIOOp HECKONBKUX MOJEeH Tabmul. BBINOIHUTH ycIOBHE COECAMHEHUS TpeX TabiuIl ¢
uCronb30BaHue W 0e3 wucnoib3oBanust omnepatopa JOIN. B 3ampoce wucmonap30BaTh KpaTkoe
o0o3HaueHue TaOuI] (CHHOHUMBI WJIH TICEBIOHUMBI ).

7. BpiOOp HECKONBKHX MOJEH ABYX TaOnuIl. BBIMONHUTE YCIOBHE JIEBOIO MM IPABOTO
BHEITHETO COCANHEHHSI.

8. BpIOOp HECKOIBKHMX TMOJeH TaOmuIbl (TAONMI)) C UCIOJB30BAaHUEM I10J3aMpoca,
BO3BpAIIAIOIIETO €IWHCTBEHHOE 3HAYeHHE. BBIMOTHUTH 3ampoc A JaHHBIX, 00ECIIeYHBAIOIINX
KOPPEKTHOE BBIMOJIHEHHUE 3ampoca, Ui JIaHHBIX, KOI/Ia MOA3aImpoCc BO3BpalllaeT HECKOJIBKO
3HAYEHUH, ISl TAaHHBIX, KOT/Ia CKAJIIPHBIN MOJ[3aMIPOC HE BO3BpAILlaeT HU OJHOTO 3HAYCHHUSI.

9. lo6aBuTh B TaONMIly 3aMUCH, UCIIOJIb3Yys BBIOpAHHBIC 3alKCU MO YCIOBHUIO U3 APYroit
TaOJIULIBIL.

10. Coznate momudumupyemoe mnpeacraienue. C momouipio onepatopa INSERT INTO
no0aBuTh B mpexactaBieHue 3amucu. llposeputs BwimonHeHue omepatopa INSERT INTO mnpu
ucnons3zoBanuu napamerpa WITH CHECK OPTION. [lns usmenenust napamerpa WITH CHECK
OPTION wucnons3oBats oneparop usmeHenus npenacrasienns ALTER VIEW. BeiOpate nonst u3
MOAUGUIIUPOBAHHOTO TIPEICTABIICHHUS.

MNOCTPEJAIIMOHHASA CYBJA - PostgreSQL. YCTAHOBKA CVYB/.
KOMIIOHEHTBI CYB/]

PostgreSQL siBiisieTcst CBOOOIHO pPACIPOCTPAHIEMON OOBEKTHO-PEIISIIIHOHHON CHUCTEMOU
ynpasieHus 6azamu naHHbiXx (CYBJ]) ¢ oTkpeiThIM KO70M. B HacTosimee Bpemsi CyIIECTBYIOT
pasubie Bepcuu PostgreSQL. [lmst ycranoBku PostgreSQL MoXHO WCIONIB30BaTh, HaIpHMED,
cienyromue Bepcun: PostgreSQL 10.4, PostgreSQL 9.6.9, PostgreSQL 9.5.13, PostgreSQL 9.4.18
u ap. 1 32- u 64-paspsaabix OC cemeiictea Windows. Ipu pabote B 64-pa3psiiHoil Bepcun
Windows nomkHa ObITH HCIIONb30BaHa 64-pa3psanHas Bepcus PostgreSQL cepsepa.

Hnsa  ycranoBku  CYBJ[  PostgreSQL  umcmonb3oBaHa  mporpamMma  yCTaHOBKHU
PostgreSQL_9.4.18_32bit_Setup mmnst 32-paspsanoit Bepcun Windows.

1.1 YcranoBka CYB/I PostgreSQL

[lpu pabGoTe B OmEpalMOHHBIX cHcTeMax cemeiictBa WINAOWS oHMM W3 BapuaHTOB
ycraHoBku CYBJ] PostgreSQL siBisieTcss yCTaHOBKA C MCIIOJIb30BAHHUEM YCTAHOBIIUKA TIO aJIpecy:
https://postgrespro.ru/windows.

s yecranoBku PostgreSQL HeoOX0AUMO BBITIOJHUTE CIEIYIOIINE IIaru:

— 3amycTuTh mporpammy ycranoBku PostgreSQL_9.4.18 32bit_Setup.

— Tlocne 3amycka ¢aiia yCTaHOBIIMKAa HEOOXOIUMO OIPEACIUTHCS C BBIOOPOM sI3bIKA
ycranoBku. B oxme Installer Language BsiOpats Russian (pycckuii) m Haxkath kHOmky OK

(puc.1.1).
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Installer Language "

g Please select a language.
A=

Russian b

carcel

Pucynox 1.1 — Beibop si3bika ycranoBku B okHe Installer Language

— HWurepdeiic mporpamMmbl yCTaHOBKHM BBINOJIHEH B Buae «Mactepa» (puc. 1.2). 3atem

HaXaTb KHOMIKY /[anee (puc. 1.2).
— [punsATh nuneH3uoHHOE cornamienue (puc. 1.3), naxas kHonky /lpunumaio (puc. 1.3).
YcTarHoska PostgreSQL 9.4.18 (32bit) - DR

Bac npuBeTcTBYeT MacTep
yctaHoBku PosigreSQL 9.4.18

3Ta nporpamma yoTaHoswT PostgreSqQL 9.4, 18 (32bit) Ha
Ball KOMNEHOTEP.

lMepen HEYENoM YCTAHOBKN PEKOMEHAYETCA 3aKPEITE BCE
paboTaHOLWME NPUNOKEHNA, 3TO NOSEONWT NPOrpaMMe
YCTEHOBKK 0BHOBWTE CMCTEMHEIE halinsl Bes nepesarpyski
KOMMbHOTEpE,

HasmuTe kHonky ' flanee’ Ans NpoaomseHns.

OTmeHa

Pucynok 1.2 — O6mwmii Bux okHa MacTepa yctaHoBku PostgreSQL 9.4.18

Ycranoeka PostgreSQL 9.4.18 (32bit) = =

MmuensuonHoe cornawerwe
PROFEGSIONAL
POS g res Mepen ycTaHoskoHd PostgreSQL 9.4, 18 (32bit) osHakomeTes ©

NHUEHZHMOHHBIM COrNalleHWeEN,

ANA NepEMELLEHMA MO TEKCTY MONONLIYATE Knasuwk FagelUp™ n PageDown”.

PostgreSQL is released under the PostgreSQL License, a liberal Open Source
|license, similar to the BSD or MIT licenses.,

PostgreSQL Database Management System
(formerly known as Postares, then as Postgres25s)

Portions Copyright {c) 19956-2015, The PostgreSQL Global Development Group W

Ecni Bl NPUHWMEETE YCONOEMA COMNSWEHMA, HEKMMTE KHOMKY TIpMHMMaKD", YTobk
YCTEHOBMTE MPOrpaMMy, HeoDXOAMMO MPMHATE COMNELUEHME,

Postgres Professional

Pucynox 1.3 — IlpunsTue TMIIEH3MOHHOTO COTJIAIlICHUS
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— BriGpats

HY)KHbIC KOMITOHEHTHI yCTaHABIMBAEMOW MPOTPAMMEBI M HaXKaTh KHOMKY /[anee
(puc. 1.4).

YcraHoeka PostgreSQL 9.4.18 (32bit) - =
KoMnoHeHTH YCTEH3ENME3EMOI NpOrpaMMbl
J o Bribi - P SOL 9.4, 18 (32bit]
POS gres bIfepKTE KoMnoHeHTel PostgreSQL 9.4, 18 (32bit), koTopele Bbl

XOTWTE YCTaHOBKTh.

BriDepiTE KOMNOHEHTEI MPOrPaMME!, KOTOPEIE Bbl XOTHTE YCTAHOBMTE. HEMMUTE KHONKY
'Nanee’ onA NpoaCTHEHIAA.

BribepiTe KOMOOHEHTEI
NporpaMMbl ANA YCTAHOBKM:

Microsoft Visual C++ 2013 Redistributable
Cepeep PostgreS0L

OnucaHue

TpebyeTcA Ha aucke: 154.2

MBait HageaWTe K¥PLop MeIWK HA HASEAHKE KOMOOHEHT A,
aMT

yTobR! ApoOHeCTE Ero ONHCaHHE,

Postgres Professional

Pucynok 1.4 — Be160p KOMIIOHEHTOB YCTaHABIMBAEMOI MPOTPaMMBbl

[Torom HeoOXOAMMO yKa3aTh MyTh JAOCTYAa W TAaNKy Ui YCTAHOBKH IPOrPaMMBbI
PostgreSQL. ITo ymomyaHuio ycTaHOBKa MporpamMmbl OymeT mpousBeieHa B manky C:\Program
Files\PostgreSQL\9.4 (puc. 1.5). Haxxars kHONIKY [azee.

Ycranoeka PostgreSOL 9.4.18 (32bit) - =

Bifop nama yCTEHOEKM
ol PFROFESSHOMAL

POS g res BribepuTe nanky ana ycTaHoskk PostgreSQL 9.4.18 (32bit).

MporpamMMa ycTaHosuT PostgreSCL 9.4, 18 (32bit) B ykasanHyo nanky. YTobbl ycTaHoBMTE

MPMAOHKEHWE B APYTYHD NAMKY, HEKMATE KoMKy '0030p' M yKawMTe ee, HEKMUTE KHOMKY
'Nanes’ ANA NPOAOITKEHIH.

Manka ycraHoBskM

": ogram Files\PostgreSQLYS. 4 Ofzop ...

TpebyeTca Ha oucke: 154.2 MoaiT
AocTynHo Ha ancke: 118, 2 MakT

Postgres Professional

< Hazaa Lanee = OTmeHa

Pucynoxk 1.5 — Beibop nanku myisa ycranoBku PostgreSQL

— Ykazarp Karanor Juist pa3MerieHus 6a3 nanueix. [lo ymomuanuto B/l 6ynyT pa3merieHs! B
karayor C:\Program Files\PostgreSQL\9.4\data (puc. 1.6). s pasmenienus b/l B ipyrom karaiore
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HIENKHYTh KHOMIKY O630p. BeiOpath mnm co3gath TpeObyemyro manky. Cienyer yoemuTcs, 9To Ha
JMICKE JIOCTATOYHO MeCTa JUIsl pa3MenieHus 0a3 naHubix. Haxats kHOTIKY /anee.

YcraHoeka PostgreSQL 9.4.18 (32bit): Manka yctaHoeku — &

Bwfiop namk yCTaHOBKA
o PROFESSHONAL

PO = g @S  Bebepimenanky ana ycraHosior PostgreSQl 9.4.18 (320i0)

Baskl A&HHEIX OYAYT YCTAHOBNEHE! B CNEDYHOLLMIA KaTaNor

KaTanor AaHHLIX

Ofzop ...

TpebyeTca Ha aucke: 154, 2 MbaiT
AocrynHo Ha amcke: 118, 2 Mbair

< Hazaa Jdanee = OTmena

Pucynok 1.6 — Beibop kaTanora Juist pa3menieHust 6a3 1aHHBIX

— Crnepyrommil mar — 3T0 BBOJ IapaMETPOB cepBepa. MOXKHO OCTaBUTh 3HAYECHMSI OIS
Ilopm u ¢naxka Adpeca (Paspemars mnoaxmoueHus ¢ moObix IP-agpecoB) mo ymonuaHuio.
3HayeHue noss Jloxans (perMOHANIbHBIE IapaMeTpbl) MOXHO OCTaBUThb [0 YMOIYaHHUIO —
«Hactpoiika OC», ecnu ucnonb3yrrest pycckas jokans B OC Windows, nHaye Hago BIOpATh
3Hauenue «Russian, Russia», ecmu manabie Oyayt xpanutbess B CYBJ] Ha pycckoM si3bIKe.
3nayenue B none Cynep-nonvzoeamens MOXKHO OCTaBUTh 10 YMOJYaHMIO, a B nois [laponv u
Iloomeeporcoenue BBECTU COOTBETCTBEHHO Naposib U €ro noiarBepxkiaeHue. Kpome storo, Hano
B3BeCcTU (Quiakok Hacmpoums nepemennvle cpedvl 1as mnoakmoueHus k cepepy CYBJI
PostgreSQL mos TexymmM 1moyib30BaTeNeM ONeparioHHON CUCTeMBL. Pe3ynbraT BBOIa TapaMeTpOB
cepBepa npuBeieH Ha pucyHke 1.7. Haxatb KHONKY /{anee 11l ONTUMU3ALMKM TTapaMETPOB CepBepa.
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YcraHoska PostgreSQL 9.4.18 (32bit) = =

o PROFESSIONAL

PO S g re S MosanyicTa, 3aaaiTe NapaMeTpel cepBeEpa

MopT: 5432

Anpeca: PazpewaTe NogkmoyeHa o niobenx [P-agpecos:
Nokane: Hacrpoika OC v

Cynep-

Nonb30BaTEN:: postgres

Mapone: [TITTT]

MoaTEEpHAEHKE: | [TITTT]

[]HacTponTs nepemenHse cpeas

< Hasan Hanee = OTMeHa

Pucynok 1.7 — BBox napamerpoB cepBepa CYB/]

B mnosBuBIIEMCs OKHE [UIsi MPOBEACHHUS ONTHUMH3ALMU MapaMeTPOB cCepBEpa MOXKHO
OCTaBUTh 3HAa4YeHHE KHOMKU [Iposecmu onmumuzayuro napamempos (puc. 1.8). Ecmm xe
YCTAaHOBUTH 3HAYEHHE KHONKU Hcnonvzosamev napamempuvl nO YMOIYAHUIO, TO MOXHO OyneT
ucnons3oBate CYBJl mis neneit oOydenms. B nmannom cimydae mnst pasmemenus CYBJl He
TpedyeTcst 00JIBIION 00BEM ONepaTHBHON MAMSITH.

Ycranoeka PostgreSQL 94.18 (32bit) - O
of] PROFESSIONAL Napamerpes: cepsepa

PO S g re S MowanyicTa, 3a0&HTE NapaMeTpel CEpEEpa

Mo#HO NPOBECTH ONTUMWZALAKD NPOMSE0AMTENEHOCTH CEPEEPa, MCX0ARA M3 00BEMa
YCTEHOBENEHHOM NaMATK 3327 MB. Cepeepy OyaeT BblieneHo DonNbILE ONEpATHEHDN
naMaTH. MapaMeTpel ByayT sanucaHel B dalin C:\Program

Files \PostgreSQLY9. 4\data\postgresqgl. conf

(@) MpoBECTH ONTHMMZALMID NAPAMETPOE

() MNonb30BaTh NAPaMETPEI N0 YMOM4EHD

< Hazan CTmena

Pucynok 1.8 — Bei6op napamerpa Juist ONTUMU3ALUHI IPOU3BOAUTEIBHOCTH CEpBEpPa
Ha nanHoM miare ycTaHOBKM HaJI0 BBIOpATh Mamnky B MEHIO [/yck Ui pa3MeIleHus IpIbIKOB
nporpammebl, Harpumep PostgreSQL 9.4.18 (32bit) wiu 3agate apyroe ums nanku. [locie BeiOopa
MaK¥ IS pa3MEIeHUs SPIIBIKOB HAXKaTh KHONIKY ¥Ycmanosums (puc. 1.9).
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Yctanoeka PostgreSQL 9.4.18 (32bit) = =

Manka B mero “Tyex™
ol PFROFESSIOMNAL
POS res BribepuTe nanky B MeHo TIYok™ ANA PasMEWEHHMA ADNEIKOE
g NparpaMMel.

BribepuTe nanky B MeHto Tlyak”, kyaa GyayT NoMeleHsl ApNbIKK Mporpattel. Bel Takowke
MOMKETE BEECTH APYTOS MMA MankH,

PostgreSQL 9.4, 18 (32bit)

Accessibility ~
Accessories

Administrative Tools

Auslogics

AVAST Software

Awesome Duplicate Photo Finder

Classic Shell

Java

K-Lite Codec Pack

Maintenance

MathType & hd

[ |He cosaasaTh Apnbikk

Postgres Professional

< Hazan YCTaHoBMTE OTMeHa

Pucynox 1.9 — Beibop manku PostgreSQL 9.4.18 (32bit)
IS pa3MEIICHHUS SIPJIBIKOB MPOrPaMMbI

B npornecce yctaHoBKM uaeT KonupoBaHue (aiiinoB B BeIOpaHHYIo nanky (puc.1.10).
YcraHoska PostgreSQL 9.4.18 (32bit) - -

Konupoeanwe daiinos
J T MopowauTe, MOAET KonMposaHue dafinos PostgreSCL 9.4, 18
Posy{gres [

WMzeneueHne: pg_ts_config_map.h... 100%

Postgres Professional

< Haszan lanee = OTmeHa

Pucynok 1.10 — Konuposanwue ¢aiinos PostgreSQL 9.4.18 (32bit)
3aBepIeHNE TPOIECca YCTAaHOBKHM COMPOBOXKIAETCS MOSBICHUEM OKHA, MPHUBEICHHOTO Ha
pucyske 1.11, B KOTOpOM Ha/I0 HaXaTh KHOIKY / 0mo60 VIS BBIXO/IAa U3 IPOTPAMMBI YCTaHOBKH.
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Ycranoska PostgreSQL 9.4.18 (32bit) = =

3aBepweHue paboTel MacTepa
ycraHoBkMm PosigreSQL 9.4.18

¥oraHoExa Postgres0L 9.4, 18 (32bit) sninonHena.

HammuTe KHonky "ToToBO™ ANA BEIX0AE M3 NMPOrPaMMes!
YCTEHOBKM,

< Haszag OTtmeHa

Pucynok 1.11 — 3aBepuierne paboThsl MacTepa yCTaHOBKH

[Tocne 3aBepmieHust mporecca ycTaHoBku B mamke PostgreSQL 9.4.18 (32 bit) Oymyr
YCTAHOBJIEHBI SIPJIBIKK IIPOTPaMM JIJIsl CEpBEpa, IPUBEACHHbIE Ha pUcyHKe 1.12.

| PostgreSCL 9.4.18 (32bit)
Reload Configuration
Restart Server Admin
B 5L Shell (psql)
Start Server
Stop Server Mzobpaxenns
& Uninstall P
, Ramus
| Skype Wrpsi
J VirtualDVD
) VisiBroker
; WinDjView ITOT KOMMBIOTED
, WinRAR
| ABTo3arpyska

. AgmuHucTpupoeaHne Ycrpoicrea n npuHTEpS
, Cyweebrpie — Windows

NoxymenTsl

HeaasHne gokyMeHThI

Manens ynpasneHuA

HpﬂrpﬂMMbl no ymon4aHnw0
J CI'IELI,. BOIMOMHOCTH N

, CranpapTHele — Windows Cnpaska n noggepska

Hazag BeinonHuTe...

‘ Hadmu npozpammel u ghaliabi 3asepluieHne paboTol n

Pucynok 1.12 — Pesynbrar yctanoBku PostgreSQL

1.2. KomnonenTs! cpeanst CYBJI PostgreSQL
Ha3HaueHne ycTaHOBICHHBIX KOMIIOHEHTOB CJICIYIOIIee:

— muporpamma Reload Configuration mo3BoisieT  OCYIIECTBHTH  Iepe3arpysKy
KOH(pUTyparuu ceppepa u3 GpaiaoB KOHPUTYpaIUH;
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— Restart Server — npenocTasisieT BO3SMOKHOCTD BBITIOJIHUTH OCTAHOB M 3aITyCK CepBepa.
[Tporpamma 3aKkpbIBaeT BCE aKTHBHBIC COSIMHEHUS C CEPBEPOM;

— Start Server — mo3BosseT 3ayCTHTb CEPBED;

— Stop Server — mo3BOJSIET BBINOJIHUTH OCTAaHOB cepBepa. B pesynbTare BBITOTHEHHS
JTAHHOUW TIPOTPaMMBbI BCE aKTUBHBIC COCAMHEHHS C CEPBEPOM OYIYT 3aKPHITHI.

— nporpamma Uninstall ucriones3yercs ans ynaneHus: cepsepa: cepBep OCTaHABIMBACTCS, B
pe3ysbTaTe 4ero BCce aKTHBHBIC COCAMHEHHS C CepBepoM 3akphiBatoTcs. OJHAKo, repesarpyska
KOMITBIOTEpA B JIAaHHOM CJIydae He TpeOyeTcs, M NarkKa ¢ JaHHBIMHU HE YIaJISeTCS;

— mporpamma-kiaueHT SQL Shell (psql) — 310 cranpmapTHbIi TepMUHAIBHBIA KIMEHT,
KOTOpbIH TpebOyercss st pabotrel ¢ cepepom CVYBJl. Psql mpemocraBiser BO3MOXKHOCTD
noaxitounThes K cepBepy CYBJ/] u BBINOIHATH KOMaH/bI MHTEPAKTUBHO B PEKUME KOMaHAHOMN
crpokr. KimmeHT pSql MOXHO WCIOJB30BAaTh Ul PELICHHS ONPENENCHHBIX 33j1ad 110
anqMUHHCTpUpoBaHuio 0a3 manubix (BJl) u Hamucanuro 3ampocoB. TepmuHanbHbli KiaueHT PSQl,
o0naziasi COOCTBEHHBIMU KOMaH/IaMH, aeT BO3MOKHOCTh paboTel ¢ o0bektamu b/l u npeacraBisars
uHpopMarmio u3 Tadbaun b{ B Hy>)KHOM JUTsS IOIB30BaTENS BUIC.

ITocne ycranoku PostgreSQL B manke C:\Program Files\PostgreSQL\9.4\data (karasor 6a3
JaHHBIX) OynyT HaxomaTcs (ailiabpl KOHQHUIYpaliH, KOTOPBIE OINMpPEIEISIOT HACTPOWKH CcepBepa:
ocHOBHOM (aiin postgresqgl.conf, coneprkamuii 3HaueHUs mapamMeTpoB cepBepa u daiin pg_hba.conf,
ONIPEACISIIONINIA HAacTpoku pgoctyna. [lo ymMoiauaHHMIO JOCTYN TOATBEPXKIACTCS MApoieM U
BO3MOJKEH TOJIBKO C JIOKATBHOTO KOMIIBIOTEPA.

Jdns paboTbl ¢ rpaguyeckuM NOJIb30BATEIbCKUM HHTEP(EiCOM MOKHO HCIIOJIB30BATh
nporpamMmy pgAdmin.

3anyck mporpammbl SQL Shell (psql). Uro6sr 3amyctute nmporpammy SQL Shell (psql)
HEOOXOIMMO IIENKHYTh 10 KHOTKE /ycKk, BEIOpaTh MyHKT MEHIO Bce npoecpammel, BEIOPATh MAIKy
PostgreSQL 9.4.18 (32 bit) u 3aIyCTHTh HA BBINOJHEHHE POrpaMMy (puc. 1.13).

Nokyment... [Mnan HAP 1 G
) Postgre30L 9.4.18 (32bit)

Reload Configuration
Restart Server Admin
& 50L Shell (psql) ke S
Start Server
Stop Server Mzobpaxerna
& Uninstall R
. Ramus
| Skype Wrpei
o VirtualDVD
. VisiBroker
| WinDjView 3ToT KOMNBHOTED
, WinRAR

. ApTosarpyska MNanens ynpasnexna

HeaasHKue goKyMeHTSI

| ABMWHWCTRUpOBAHKNE YcrpoicTea n npuHTEpS!

| CnyxebHble — Windows

Mporpammel No yMoauaHsm0o
. Cnew, Bo3MOMHOCTH

. CrangaptHele — Windows Cnpaska W nogaepxKa

4  Hasag BeINoAHUT...

Pucynok 1.13 — 3amyck nporpammsl psgl ¢ I'IOMOIJ_IIO KHOIIKH [[yck

B pesynbrare 3anycka psql Bosnukaer okno «SQL Shell (psgl)», B koTopom HeoOxomumo
BBECTH IapoJIb MMOJIH30BATENs, YKa3aHHBIA TpH ycTaHoBke PostgreSQL (puc. 1.14):
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e SQL Shell (psql) = o HEM |

< >

Pucynok 1.14 — Pesynbrar 3anycka psql u BBo maposist

[Tocie BBoma mapoas moab3oBareias B okHe «SQL  Shell (psql)» Oymer BwIBeneHo
MpuUrIameHue Kk pabore «postgres=#», rae «postgres» — sro ums b1, kK KOTOpoit B JaHHBIM MOMEHT
MOAKJIIOUEH moJib3oBarelb (puc. 1.15). OqHOBpeMEHHO MMOIB30BaTEIh MOXKET padoTaTh TOJBKO C
onHOW 0a30if MaHHBIX, HECMOTpPsS Ha TO, 4TO OoAWH cepBep PostgreSQL moxker obOciaykuBaTh

HECKOJIBKO 0a3 JAaHHBIX.
i SQL Shell (psql) - o lEN

nony4YuTe CNpaBEy .

£ >

Pucynok 1.15 — Pe3ynbrar BBOAA apoJis ¥ BBIBOJ NPUTJIAIICHUS
[Ipy He KOpPpPEeKTHOM OTOOpak€HHMHM Ha 3KpaHe MOHHUTOpa OYKB KUPHIUIMLIBI HEOOXOAMMO

NPOBEPHUTH YCTaHOBKY Ipudra Gpopmara TrueType B cBoiicTBax okHa nporpammbl SQL Shell (psql)
— Consolas wim Lucida Console (puc. 1.16).

71



- Ceoiictea: "SQL Shell (psgl)” H

Oume | WpweT | Pacnonoxstme | Lseta

Bwa okra Pasmep

WpmnepT g

T Lucida Consale

ToueuHble WPUDTE

Pasmep sHakos
Bl WUnpiHa {nuicceni):
jl Boicota (ukcenm): 14

7

e

Pucynok 1.16 — Ycranoska mpudra Consolas
Jlsis MOAEp)KKHA KUPWILTHIBI 1pu 3amycke PSql Hamo BeImonHuTh KOoMaHay chep 1251,
KOTOpasi IO3BOJIUT MPABHILHO OTOOPaKATh CHMBOJIBI KHPHUJUTHIIBL.

BOIIPOCHI IJIs1 CAMOKOHTPOJIA

1. Haiite onpenenenne CYB/I.

2. Uro Takoe PostgreSQL?

3. Kakum 00pa3oM MOKHO BBITIOJTHHUTH YCTaHOBKY PostgreSQL?

4. Onwumure OCHOBHBIE marn yctanoBku PostgreSQL.

5. Jlnst gero ucnonb3yetcs nporpamma Uninstall?

6. Kakue koMnoHeHThI OyayT pa3meineHsl B nanke PostgreSQL 9.4.18 (32 bit) mocie
ycraHoBkH PostgreSQL?

7. Jlnst gero ucnone3yetrcs nporpamma SQL Shell (psql) u kakue Bo3amoxHOCTH OHa
NPEIOCTABIISET MOJIB30BATEIIO?

8. Kakas xoMaHIa MO3BOJSIET TPaBHIBHO OTOOpaXKaTh CHMBOJIBI KHUPWIIMIBI TPU
paborte ¢ TepMuHanbHBIM KirenTom SQL Shell (psql)?

9. KakoB BuJ mpuriarieHus K pabote ¢ mporpammoit psql?

OCHOBBI SA3BbIKA PostgreSQL

Jns co3manusi 0a3 MaHHBIX, 3alOJHEHHS] WX HETOCPEACTBEHHO TaHHBIMH, BBITIOJTHEHUS
3aIlpOCOB U T.II. HCITOJIB3YETCS SI3BIK CTPYKTYPUPOBAHHBIX 3arrpocoB — SQL.

2.1. Co3znanue 0a3bl JaHHBIX

Jnist cozmanust 6a3bl JAHHBIX HCITONB3YETCSl KOMaH/IA:
CREATE DATABASE <umsi_6a3bl_J1aHHBIX>;

IlIpumep 2.1. Co3nam 0a3y maHHbIX ¢ uMeHeM OiS_UN U TOAKIIOUUMCS K HEH C IMOMOIIBIO
cieayronen KoOMaH bl
\c dis_un;
HaGop komaHa MOXHO BBINOMHATH KaK CTPOYHBIMM, TaK M MPONHCHBIMU OyKBaMHU.
Pe3ynbrar BhINOIHEHMS] KOMAH] IPUBEJIEH Ha pUCYHKe 2.1.
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] SQL Shell (psql)
dis_un;

NogEnmYeHs K e OaHHe "dis_un" kak noneIoBaTens "pos
is_un=%

Pucynok 2.1 — Pe3ynbTar BbIIIOJIHEHUS KOMaH ]l

[Tpu3HaKoM KOHIIA KOMAH/IbI SIBJISIETCS CHMBOJ «;», YTO TO3BOJISICT pasMeniaTh KOMaHIy Ha
HECKOJIBKHAX CTpoKax. KoMaH/Ipl, HAUMHAIOLIKECS ¢ CMMBOJIa «\» — 3T0 KoMaHabl PSql, a He s3bIKa
SQL.

ITocne BBOoma komanasl SQL create database dis un; u ee HpaBHUIBHOIO BBHIMOJIHEHUS
BeIBOIsITCsl coobenne «CREATE DATABASE» u npurnamenue k padore postgres=#. Ilocne
BhIoHEeHUs: KoMau bl \C diS_un BeimaeTes coodiieHne «Bbl moakitoueHs! K 6a3e manusix “dis_un”
KaK I10JIb30BaTe/b “Postgres”» u mpuriamienue Mmensercs Ha dis_un=# (puc. 2.1).

Jlnis BBIBOJA TOJIHOTO CIMCKA KOMaH I porpamMMbl PSQl ucmop3yercs: codeTanne CHMBOJIOB
«\?» (puc.2.2).

e SQL Shell (psgl)

NOBKMA MCNO
BHMNONHWTE Sanp
(W HanpaswTe p

Pucynok 2.2. — BeiBoj criucka KoMaH 1 mporpammal psql
B tabmuie 2.1 npuBeneH CIMCOK YacTO UCMOIb3yeMbIX KomMaHa Psql.

Tabnuna 2.1 — CluCOK YacTo MCIOJIb3yeMbIX koman 1 Psql

Komanna Hasnayenue komaHIp1
Obwue xomanowl
\n [MMA] Beimaet cripaBky 1o 3aganaomy SQL-omeparopy
\h * BeimaeT cripaBKy o BceM orepaTopam
\q Beixoz u3 psql
\? BeiBox cripaBku Mo komanaam psql
Komanowt 6yghepa 3anpoca

\p BeiBectu copepkumoe Oydepa 3ampocos
\r Ouuctuts Oydep 3armpocos

HUnghopmayuonnvie komanovwl
S — nokazvieams cucmemHvle 00veKmyl; + — ONOJHUMENbHbLE NOOPOOHOCMU

\d[S+] [Toka3epiBaTh CHMCOK TaOJMII, MPEACTABICHUHA U
OCJIEN0BAaTEILHOCTEN
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\d[S+] UM Omnucanue TaOJINIIBI, MPECTABICHHUS,
MOCIIEIOBATEIHOCTH HJIH HHICKCA

\df[antw] [S+] Crucok [arperaTHblX/ HOPMaJbHBIX/ TPHUITEPHBIX/

[MACKA] OKOHHBIX | (hyHKIIMIHA

\di[S+] [MACKA] Cnucok UHACKCOB

\dn[S+] [MACKA] CIucok cxem

\dp [MACKA] Crucok mpaB JOCTyIa K TabIHIaM, MPEICTaBICHUSIM,
MOCJIE0BATEIbHOCTSIM

\dt[S+] [MACKA] Cricok Tabiuiy

\dT[S+] [MACKA] CHUCOK THUIIOB JTaHHBIX

\du[+] [MACKA] Criucok poJeit

\I[+] [MACKA] Crincok 6a3 gaHHBIXAX

\dv[S+] [MACKA] CHUCOK MpeCTaBICHU

\dx[+] [MACKA] CIucoK paciupeHui

2.2. Tunbpl JaHHBIX

B CYBJl PosgreSQL ucnonb3yercss 60IbIIOE KOJIUYECTBO BCTPOSHHBIX TUIIOB JAHHBIX, a
TaK)Xe CYIIECTBYIOT BO3MOXKHOCTH CO3aHUS HOBBIX THUIIOB.

K BCTpOeHHBIM TUIIAM JAaHHBIX OTHOCSITCS: YHCIIOBBIE; IEHEKHBIC, CAMBOJIbHBIC; JBOUYHbBIE;
TUIBI J1aThl/BPEMEHHU; JIOTUYECKHM THII, TUIBI MEPEUUCICHUIN; T€OMETPUYECKUE THIIbI, THUIIBI,
OIMCHIBAIOIINE CETEeBBbIC aJApeca; THUIIbI, MpeJHa3HAUYECHHbIE UId TeKCToBOoro moucka; tun XML,
MaCCHBBI; COCTaBHBIE THIIBI; IUANa30HHBIC THITHI; TICEBAOTHITBI H .

Komanga CREATE TYPE no3BonsieT co3maBaTh HOBBIE THITHI JaHHBIX. Bragenbiiem trma
CTaHOBHTCS TIOJIH30BATEINb, CO3/IABIINN THII.

Ilpumeuanue. llompoOHee ¢ pa3TUYHBIMM THIAMHU JaHHBIX W CHHTAKCHUCOM KOMAaH]I
03HAKOMHUTHCS MOYKHO B JIOKyMeHTarmu o PosgreSQL.

st paboThl ¢ co3manHON 0a30M MaHHBIX OYAyT MCIOJIb30BaHBI CICAYIONIUE CTaHIAPTHHIC
THIIBL:

— 4YuCIOBOM THMN INteger, KOTOpbI MpencTaBiseT Ielble 4YHCia B JUAa3oHe -
2147483648...+2147483647. JlanHble TMPEACTABISAIOTCS TOYHO U 3aHUMAOT 1o 4 Oaifta
onepatuBHoOU namstu (OII);

— yncioBod T real mpencraBisieT BEIIECTBEHHBIE YMCIA C NMEPEMEHHOH TOYHOCTBIO B
npenenax 6 necatnyHbx UQp. [lox kaxmoe uncno orsoautcs 4 6aiita OI1;

— sorndeckuid tin boolean, npunumaromuii 3Hauenus TRUE (uctuna), FALSE (;10%kb).
Bo3moxno cocrossnue UNKNOWN, kotopoe npeacrasnsercs SQL-3nauennem NULL (3Hauenue
HE U3BeCTHO). JlaHHOe oruueckoro Tumna 3anumaet 1 Gaiit OII.

OTH TUIBI JAHHBIX BKIIOUEHBI B cTaHgapT SQL B ornuyme oT cuMBONBHOTO THma — text,
KOTOPBIM TO3BOJIAET XPAHUTh CTPOKH TEPEMEHHBIM UIMHBI U TojaepxkuBaercs PosgreSQL u
apyrumu CYBJ] SQL.

2.3. Co3aaHue TA0IHII

B pensumonnsix CYB/] nanneie xpansatcs B Tabnunax. Kaxmprii cronber B Tabnuiie umeeT
YHUKQJIBHOE MM (3ar0JIOBOK) M OTHOCHUTCSI K ONpPENEICHHOMY THUITY JaHHBIX. 3HAYCHHS IOJICH B
CTpOKaxX TaOJIUII JOJKHBI YAOBIECTBOPATH 3TUM TUIaM. JlaHHBIC B TaOJIMIIAX HE YIOPSIOYCHBI, T.C.
CTPOKH MOTYT XPaHUTHLCS B MOPSIIKE HE COOTBETCTBYIOIIEMY MOPSIIKY UX JO0OABIEHUS B TaOIHUIIBI.

st co3manus Tabauiibl 6a3bl TAHHBIX UCTIOIB3YETCS CIEMYIOas KOMaH Ia:
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CREATE TABLE <ums_tadaunbr>;

Ilpumeuanue. C TOIHBIM CHHTAaKCUCOM BceX KoMmaHI SQL MOXXHO O3HAKOMHUTHCS B
UCTOYHMKE, a C moMombio komauasl Psql — \n [MMSA_KOMAH/IbI] — C koHKpeTHO# KOMaHIOi
(tabm. 2.1).

Ilpumep 2.1. Co3pnanue TaONMIBI, coJaepXalleld JTUCHUIUIMHBI JUIsS  HaIpaBIICHHS
MOJrOTOBKH OakanaBpoB «busHec-mHpOpMaTHKa.

Crpykrypa tadmuus disciplines (Qucyuniunet) npuBeneHa Ha pucyHke 2.3.

Nwms Nwmst Nwms Nwms cronbua (Tur)
croJiona (Tum) croJsiona (Tum) croJsiona (Tum)
d_num title (text) hours credit_units
(text) (integer) (integer)

Pucynok 2.3 — Ctpykrypa tabuisr disciplines

Ta6muna disciplines coaep KUt 4eThipe cToaoma:

d_num — uaeHTHHUKAITUOHHBIA HOMED AUCIUILUINHBI (TIEPBHUYHBIN KJIFOY);

title — nanMeHOBaHNe TUCHUILINHEI;

hours — yacel, OTBOAMMBIC HA U3YYECHUE AUCIUILIMHBL;

credit_units — 3auetnsie equnumie mo ECTS.

Pewenue. Coznanum tadauiy disciplines. Mcnosp3oBanue komanast CREATE TABLE wu
pe3yibTaT ee padoThl NMpuBeeH Ha pucyHke 2.4. [Ipu BBoJe KOMaH/bl U3MEHSETCS MPUTJTIAIICHHE
psgl. M3meHeHne TpuUrIaIIeH|s] O3HA4YaeT, YTO BBOJ KOMAHJIbI MPOJOIKACTCS ¢ HOBOW CTPOKH.
Kaxxnprit cTonmber; momMeHOBaH M ONIPEIETIEH €ro TUII IAHHBIX B COOTBETCTBUU CO CTPYKTYpOH (pHC.
2.3), a Taxoke s cTos6ia d_num ompeneneno orpannuenue menoctioctd PRIMARY KEY. Oto
OTpaHWYCHUE O3HAYaeT, YTO 3HAYEHHS B CTOJOIE JIOJDKHBI OBITh YHUKAJIBHBIMUA (HE
MTOBTOPSIFOLTUMUCS) W HEOTPEIeJICHHbIE 3HAUCHUS HE JIOMYCKAIOTCS. DTOT CTOJIOCI MCIOJIb3yeTCs
JUIS OTHO3HAYHOU UACHTU(UKAIINY CTPOK B TaONHUIIE.

e SQL Shell (psqgl) - o HEM |

Pucynok 2.4 — Coznanue Tabnuuet disciplines

Ilpumep 2.2. Co3nate Tabuuity students (cmydenmor) u Tabnuiy examinations (sxsamersr)
B COOTBETCTBHUH CO CTPYKTypamu TaOJIHII, MPUBEACHHBIMU Ha PUCYHKaX 2.5 U 2.6 COOTBETCTBEHHO.

Nms Nms Nms Nms Nwms
cronbua (tun) | cronbua (tum) | crombma (tum) | cronbua (Tum) | crosdua (Tu)
s_num surname name year_bd year_en
(integer) (text) (text) (integer) (integer)

Pucynok 2.5 — Ctpykrypa Tabmuis! students
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s nu d_num marks sd_pk
m (integer) (text) (integer) (cocTraBHOW THI)
Pucynok 2.6 — Ctpykrypa Tabauibl examinations

Ta6muma students mpencrariieHa CleIyOIMMU CTOJIONAMU: S_NUM — HOMEP JIMYHOTO Jeiia
CTyleHTa (MepBUYHBIN KIIt0Y); SUrname — damuiius ctyaeHTa; Name — uMs cryaenra; year_bd — roa
POXKAEHUA CTYJCHTA U Yeal_en — roJ NOCTYIUICHUS.

Tabmuia examinations comepKuT mosisi: S_NUM — HOMeEpP JIMYHOTO Jieia CTyAeHTa (BHEIIHUN
ki09); d_Num — waeHTH()UKAIMOHHBIM HOMEP MUCIHMIUIMHBI (BHEIIHUN KIF0Y) (BHEIIHHUN KITFOY
MOKa3bIBAET, YTO 3HAYCHUS B OJHOI TaOJMIle CCHUTAIOTCS HA CTPOKH B JApyroi tabmuie); marks —
oneHka no aucuuiuinHe; SOd_pK — cocTaBHON MEpBUYHBIA KIIOY I WACHTH(PHUKAIUH OLECHOK
CTYJIEHTOB I10 ONPEIECICHHBIM JUCLHUIIIINHAM.

Pewenue. Ananorndno co3narorces tadauisl students u examinations ¢ moMomnp©0 KOMaHI;

CREATE TABLE students
(s_num integer PRIMARY KEY,
surname text,

name text,

year_bd integer,

year_en integer);

CREATE TABLE examinations

(s_num integer REFERENCES students (s_num),

d_num text REFERENCES disciplines (d_num),

marks integer,

CONSTRAINT sd_pk PRIMARY KEY (s_num, d_num)

);

C wucnons3zoBannem REFERENCES onpenenensl BHeUIHHE KIIOYH, a C IOMOIIBIO
CONSTRAINT xkaxmas 3amuch B Tabmuile examinations Oyaer naeHTH(UIMPOBAHA COCTABHBIM
KIIFOYOM, 3aBHCAIIMM OT S_NUM u d_num.

Pe3ynbrar BEIMOTHEHHS] KOMaHI IPECTaBIEH Ha puc. 2.7.

= SQL Shell (psql) - o IEM

(s_num, d_num)

Pucynok 2.7 — Pe3ynbraT co3nanus Tadsui students u examinations
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2.3. lo6aBjieHHe CTPOK B TA0JIHIIbI
st no6aBneHus cTpok B Tabiuiy ucnoib3yercs komanaa INSERT.
IMpumep 2.3. OcyuiecTBUTh BBOJ MCXOIHBIX JaHHBIX B TabOiuusl disciplines, students u

examinations. MicxonHble JaHHbIC IPUBEICHBI B Ta0uIax 2.2, 2.3 u 2.4 COOTBETCTBEHHO.

Ta6muna 2.2 — Vcxoaubie qanuble 1uis Tadmuibl disciplines

d_num title hour credit_units
S
b.1.1.3.7 ApXUTEKTypa OpraHu3aIluu 180 5
b1.1.3.1 Ba3e!r qagHBIX 216 6
b1.1.1.7 BBenenue B crienuaibHOCTE 36 1
b1.1.3.6 NmxuHupuHT OM3HECA 288 8
b1.1.3.8 NT-cTrangapThl 108 3
b1.1.24 MaremaTnka 360 10
Tabmuna 2.3 — Vcxoaasle naHHble U1 Tabnuuel students
s _num surname name year_bd year_en
1959 3aiineB Bagum 1997 2017
1936 Muxaiiino ITaBen 1999 2017
B
2011 Pomanosa Anmnua 2000 2018
Tabmnna 2.4 — Vicxoaasle na”gHble 11 Ta0IUIBI examinations
s_num d _num marks

1959 b1.1.1.7 5

2011 b1.1.1.7 5

1959 b1.1.2.4 5

1936 b1.1.2.4 4

1959 b1.1.3.8 4

1936 b1.1.3.8 3

1959 b1.1.3.1 5

1936 b1.1.3.1 5

2011 b1.1.3.7 4

2011 b1.1.3.6 4

Pewenue. Vicxonuvie nannbie (Tabn. 2.2) B Tabmuiy disciplines OyaemM BBOOUTH IO
CTpOKaM, MCIIOJIb3YS] KOMaHY:

INSERT INTO disciplines (d_num, title, hours, credit_units)

VALUES (‘b1.1.3.7°, ‘Apxutektypa opranuzanuu’, 180, 5),

(‘b1.1.3.1°, ‘ba3el nannbix’, 216, 6),

(‘b1.1.1.7°, ‘BBenenue B crieniuaibHOCTE, 36, 1),

(‘b1.1.3.6°, ‘Umxunupunr 6usneca’, 288, 8),

(‘b1.1.3.8°, ‘UT-cTanmaptsr’, 108, 3),

(‘bl1.1.2.4°, ‘Maremaruka’, 360, 10);
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Pesynbrar BeimonaHenust komansl INSERT npuBenen Ha pucyske 2.8.

EHHE B C

"HHMHMHMPKHT 6
"WT-cTaHoapTw
"MaTemaTtuea ',

Pucynok 2.8 — PesynbTat BeimoaHeHus komanabl INSERT

Ecnu 3arpyxkarorcs naHHble W3 BHemHero (aiina, To wucmoibdyercss komanga COPY,
(dbopmart KOTOpPOH MPUBE/ICH B HICTOUHUKE.

AHAJIOTUYHO OCYIIECTBHM BBOJ| MCXOJIHBIX JaHHBIX B TaOmuibl Students m examinations c
MOMOIIIBIO CJICAYIONIMX KOMaHI:

INSERT INTO students (s_num, surname, name, year_bd, year_en)

VALUES (1959, ‘3aiines’, ‘Bamgum’, 1997, 2017),

(1936, ‘Muxaiinon’, ‘Ilaen’, 1999, 2017),

(2011, ‘Pomanona’, ‘Anuna’, 2000, 2018);

INSERT INTO examinations (s_num, d_num, marks)
VALUES (1959, ‘B1.1.1.7°, 5),

(2011, ‘B1.1.1.7°, 5),

(1959, ‘b1.1.2.4°,5),

(1936, ‘B1.1.2.4°, 4),

(1959, ‘B1.1.3.8°, 4),

(1936, ‘b1.1.3.8°, 3),

(1959, ‘b1.1.3.1°, 5),

(1936, ‘b1.1.3.1°, 5),

(2011, ‘B1.1.3.7°, 4),

(2011, ‘B1.1.3.6, 4);

Pe3ynbTaT BBO/IA HCXOIHBIX JaHHBIX B Ta6J11/1uy examinations MpPEACTABJICH Ha pUCYHKE 2.9.

] SQL Shell {psql) =

taminatio num, d_num, marks)

Pucynok 2.9 — Pe3ynbTaT BBOAQ MCXOAHBIX JAHHBIX
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B TabmIry examinations
2.4 3anpocsl Ha BBIOOPKY JaHHBIX

Bri6opka manHbIX U3 Tabmui ocymectBisercs onepatopom SELECT. Crnucok omeparopa
SELECT (mexny xmoueBsiMu cinoBamu SELECT u FROM) cogepxur BbIpaxeHHS,
dbopMupyIOIIUE BBIXOJHBIC CTPOKH oOrmepaTopa. BeIpaxkeHHs, Kak MPaBHIO, OOpalAlOTCA K
cTOJ011aM (KOJIOHKaM), BBIYHCICHHBIM B TipeoxkeHnu FROM.

Kaxnag Beixonnas xkononka SELECT umeer ums. UToOb! 3a1aTh UMS BBIXOIHON KOJOHKH
HeoOxomuMo 3anucath AS <BBIXOAHO€ HMMSI> TIOCIIE BBIPAKCHHS KOJIIOHKH, B MMPOTUBHOM ClIydae
PostgreSQL BeiOepeT uMs aBromMaTudecku. K 3HaAUEHUIO BBIXOIHOW KOJIOHKHA MOKHO OOpPaTUTHCS
no uMeHu KoinoHku B mpemiokeHusx GROUP BY u ORDER BY. Ilpu wucnons3oBaHuu
npemioxenuit HAVING nnn WHERE BMmecTo nMeHu HaJio 3aIMchIBaTh BCE BBIpAKCHUE.

B BBIXOJIHOM CITUCKE MOXHO HCIIOJIb30BaTh CHMBOJI «*». Torma OyayT BBIBEICHBI BCE
CTOJIOIBI BEIOPAHHBIX CTPOK.

Ilpumeuanue. B nocnenyonmx npumepax BBoj orneparopoB SQL 1 pe3ynbraTsl UX paboThI
B cpene psql Oyayr mpeacraienbl 6e3 oxkna SQL Shell (psql) ¢ ucmonmbp3oBanmeM apyroit
TapHUTYPHI HIpUQTA YIS JTYUIISH BU3YaAIN3allii pacCMaTPUBaEMOro MaTepHralia.

Ipumep 2.4. OcyiecTBUTh BBIBOJ BCEX CTOJIOOB u3 Tabmuibl disciplines.

Pewenue. ]Ins BoiBOAA cTONOIOB Hcnonb3yeM onepatop SELECT:

dis_un=# SELECT * FROM disciplines;

d num | title | hours | credit_units
S —— S . SIS

b1.1.3.7 | Apxutekrtypa opranuzauuu | 180 | 5
b1.1.3.1 | ba3sl ganHbIX | 216 | 6
b1.1.1.7 | BBenenue B cienaibHOCTE | 36 | 1
b1.1.3.6 | Umxunupunr 6uszneca | 288 | 8
b1.1.3.8 | UT-cranmaptsr | 108 | 3
b1.1.2.4 | MaremaTuka | 360 | 10
(6 cTpok)

Ilpumep 2.5. OcymectBute BbIBOJ cT0s10110B title u credit_units w3 tabmumer disciplines.
Cronber credit_units nepenmenyiite.
Pewenue. Tamum cton6iry credit_units HoBoe uMs — UNItS, UCTIONB3yst KOHCTPYKIUIO AS:

dis_un=# SELECT title, credit_units AS units
dis_un-# FROM disciplines;

title | units

_____________ Fommmeem
ApxuTekTypa opraHu3anuu | 5
Bba3re1 ganHbBIX | 6
Beenenue B cienuanbHocTh | 1
Wwxunupunr 6usneca | 8
UT-cTrangaptsl | 3
Maremaruka | 10
(6 cTpoK)

Ilpumep 2.6. TlonyuuTh BBIOOPKY IO TOAaM IOCTYIUICHHsI CTYACHTOB. B moydeHHOM
BBIOOPKE r0/1a MOCTYIUICHUS HE JOJKHBI IIOBTOPATHCS.
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Pewenue. B pe3ynbTupyromieii BHIOOPKE MOTYT IOSBHUTHCS OJMHAKOBBIE CTPOKH. DTO
CBSI3aHO C TE€M, YTO BBIBOJSITCSI HE BCe CTOJIONBI Tabiuiisl Students. Hanpumep:

dis_un=# SELECT year_en FROM students;
year_en

Jns ycTpaHeHUs MOBTOPSIONTUXCS cTpok ucrnonb3yercs npemioxkenne DISTINCT mocne
SELECT.

B pe3sysnbrare BBIMOJHEHHS 3amlpoca BCE IMOBTOPSIOIIMECS CTPOKH HWCKIFOYAIOTCS W3
Pe3yIBTHPYIOLIETO HA0OPA, TO €CTh U3 KAXKIIOW IPYIIIBI AYOJIUKATOB OCTAETCS TOJIBKO OJIHA CTPOKA:

dis_un=# SELECT DISTINCT year_en FROM students;
year_en

(2 cTpokm)

Hcnonp3oBanne SELECT ALL mo3BoiHT COXpaHHUTH BCE CTPOKM (3HAYCHUE JEHCTBYET 110
YMOJTYaHHUIO).

Hpumep 2.7. Boraucnure crepyloniue BrIpaxeHus: a) 2%7; 6) 2°.

Pewenue. Ecm onyctuth upemioxkenne FROM, To MOXHO BBIUHCISITH IPOCTHIE
BeipakeHus: a) SELECT 7*2 AS res; 6) SELECT 275 AS res;

Toraa nosy4uM cienyromnye pe3yabTaThl BHIYUCICHUS BBIPAXKECHUMN:

dis_un=# SELECT 7*2 AS res;
res

14
(1 cTpoka)

dis_un=# SELECT 275 AS res;
res

32
(1 crpoka)

Ilpumeuanue. Ecnu npennoxenne FROM otcytcTByeT, To 3ampoc HE MOXKET oOpamaThCs
K Ta0mmmam B/I.

IlIpumep 2.8. Bribpath 3 Tabmuibsl disCiplines Te AUCHHIUIMHBI, Y KOTOPHIX KOJHYECTBO
4acoB Ha M3ydeHue Oosbine uiau pasHo 180.

Pewenue. ]I BBIONHEHUS TAHHOTO YCIOBHS wHcmoib3yercs npemnoxkenne WHERE.
®opma npemnioxenuss WHERE cnenyromast:

80



WHERE <ycaoBue>,

rie <ycJ0BHe> - IIPOU3BOJILHOE BBEIpAKEHHE, pe3yJIbTaT KOToporo umeeT tun boolean.

Crpoka yaoBIETBOPSIET YCIOBMIO, €CIIM OHO BO3Bpamiaer 3HaueHue true. Ctpoku, He
YAOBJICTBOPSIOIIME BBIPAXKCHHUIO <YyCJ0BHE>, HCKIIOYAlOTCs U3 pe3yJibTaTa.

B BeIpakeHnn <ycJa10BH€> MOTYT IPUMEHSITHCS ONIEPATOPHI OTHOIICHUS (CpaBHEHUS):

= (paBHO, IIPOBEPSIET PAaBEHCTBO);

I= unu <> (He paBHO, IPOBEPSET HEPABEHCTBO);

> (6osbIe);

< (MeHblLIE);

>= (0oJIBIIIC WU PABHO);

<= (MEHbIIIC WJIX PAaBHO), a TaKXKe MCIOJIb30oBaThcs jJornyeckue onepatopsl NOT, AND u
OR u () (kpyrubie ckoOKH) Ui 00bEIUHEHUS PE3YTbTATOB HECKOJIBKUX YCIOBUH.

[TpropHUTETHI BHIMOIHEHUS ONIEPATOPOB MPHUBEACHHI B MpuiiokeHuu 1. Tabnuia uctuHHOCTH
JIOTUYECKHUX OMepaluil mpuBeeHa B MPUIOKEHUH 2.

Torna ucnone3yeMm cieayrolee ycaoBue GuiIbTpaluu:
SELECT * FROM disciplines WHERE hours >= 180;
B pe3ynbrate nosnyuum:

dis_un=# SELECT * FROM disciplines WHERE hours >=180;

d num | title | hours | credit_units
T — +ommmmee S —
b1.1.3.7 | Apxutektypa opranuzauuu | 180 | 5
b1.1.3.1 | ba3sl qanHbIX | 216 | 6
b1.1.3.6 | Umxunupunr 6usneca | 288 | 8
b1.1.2.4 | MaremaTuka | 360 | 10
(4 cTpokn)

Ilpumeuanue. OnpeneneHHoCcTh 3HaueHus (comepxut 3HaueHne NULL umu He comepkur)
MIPOBEPSIETCS C OMOIIBI0 KOHCTPYKIUNA THTIA:

<pbIpaxenue> 1S NULL
<pbIpaxenue> IS NOT NULL (mpunoxenue 1)

HJIM HC CTAaHAAPTHLBIX, HO PaBHO3HAYHBIX KOHCprKL[Hf/'IZ

<pbIpaxenue> ISNULL
<pbIpaxkenue> NOTNULL.

Takxe MOTyT OBITh HCIIOJIB30BaHbl KOHCTPYKIIUH:

<pipa:kenue> |S DISTINCT FROM <spipa:xenune>
<pipaxkeHue> |S NOT DISTINCT FROM <bipaxkenue>
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u QyHkums coalesce, koropast Bo3Bpaiaer nepBbiii aprymedT, ommdabii ot NULL. TIpu
paBenctBe Bcex aprymenToB NULL pesynsratom takxke Oymer NULL.
Jlornueckue 3HaYeHUS MOXKHO TIPOBEPUTH C TIOMOIIBIO CIEAYIOIINX YCIOBHIA:

<ppIpaxenue> |S TRUE
<ppIpaxenue> IS NOT TRUE
<pbIpaxenue> IS FALSE
<ppIpaxenue> IS NOT FALSE
<ppbIpaxenue> IS UNKNOWN
<ppIpaxenue> IS NOT UNKNOWN.

IIpumep 2.9. Beibpats 3 Tabmummel disCiplines Te MUCHMIUIMHBI, Y KOTOPHIX KOJIUYECTBO
4acoB Ha u3yueHue Oosnbine win paBHo 180, Ho menbie 360.

Pewenue. Ycnosue ¢unbrpanuu npumer Bua: hours >= 180 AND hours < 360. Toraa
MOJTYYHMM CJICTYIOIIUI pe3yIbTar:

dis_un=# SELECT * FROM disciplines WHERE hours >= 180 AND hours <360;
d num | title | hours | credit_units
e S e

b1.1.3.7 | Apxutektypa opranuzauuu | 180 | 5
B1.1.3.1 | ba3bl gaHHBIX | 216 | 6
b1.1.3.6 | Umxunupunr 6usneca | 288 | 8
(3 cTpokn)

ITpumep 2.10. BriOpats u3 tabiuier disCiplines Te MUCHMIUIMHBI, Y KOTOPBIX KOJIMYECTBO
4acoB Ha U3y4EHHE OO0JIbIIE UK paBHO 216, HO MeHbIIe WK paBHO 360.
Pewenue. MOXHO BMECTO OINEPAaTOPOB CPaBHEHHS WCIOJIb30BaTh  CIECHUAIBHYIO

koHcTpyKuuio BETWEEN, kotopas mokasbIBaeT, YTO IPaHULIBI MHTEPBaAIa TAaKyKe BKIIIOYAIOTCS B
MHTEpBAJI:

hours BETWEEN 216 AND 360
[TpuBenennas Beime koHCTpykus BETWEEN paBHO3HauHa BeIpaskeHHIO:
hours >= 216 AND hours <= 360
B pesynbrare BIOTHEHUS 3amipoca OyeT Moy4YeH CIeIYIOUNi pe3ybTar:

dis_un=# SELECT * FROM disciplines WHERE hours BETWEEN 216 AND 360;

d_num | title | hours | credit_units
oo +ommmmee Fommmmmem e
b1.1.3.1 | ba3bl naHHbIX | 216 | 6
b1.1.3.6 | Umxunupunr 6usneca | 288 | 8
b1.1.2.4 | MatemaTuka | 360 | 10
(3 cTpokm)

IlIpumep 2.11. Beibpats u3 tabmuisr disCiplines Te AMCIUIUIMHBL, Y KOTOPHIX KOJIHYECTBO
4acoB Ha M3y4EHHE MeHbIIe 216, HO OobIme 288.
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Pewienue. MOXHO BMECTO OINEPaTOPOB CPAaBHEHUS HCIIOJIB30BaTh  CIEIHAIBHYIO
koHcTpykiuto NOT BETWEEN:

hours NOT BETWEEN 216 AND 288

['panunbl uHTEpBasa He BKitoyaroTcs B uHTepBad. Koncrpykums NOT BETWEEN
pPaBHO3HAYHA BBIPAKEHUIO:

hours < 216 OR hours > 288.

B pesynbTare BbIMOIHEHUS 3a1poca OyET MOJIyYeH CIEAYIOUUH pe3yIbTar:
dis_un=# SELECT * FROM disciplines WHERE hours NOT BETWEEN 216 AND 288;

d num | title | hours | credit_units
R — — . --
b1.1.3.7 | Apxutektypa opranuzamuu | 180 | 5
b1.1.1.7 | Beenenue B ciennanbHOCTh | 36 | 1
b1.1.3.8 | UT-crangaptsl | 108 ] 3
b1.1.2.4 | Maremaruka | 360 | 10
(4 cTpokm)

2.5 CoennHeHnsi B 3ampocax

[IpaBunsHO cripoexkTupoBaHHas bl He momKHA cofepkaTh M30BITOUYHBIX JaHHBIX. [loaTOMY
JUIS TIOJy4YeHHsI BceX TpeOyeMbIX JaHHBIX HEOOXOJIHMMO B 3alpoce COEOUHSATH JaHHbIE W3 Pa3HbIX
Ta0JIHII.

Ilpumep 2.12. Tlonyuuts Bce nanubie u3 tadmui disciplines u examinations.

Pewenue. JIns nonyueHuss HeoOXoauMoi HHOPMALIUK HAJI0 MIEPEYUCTUTh UMEHa TaOIHIl B
npennoxennu FROM komannaet SELECT:

SELECT * FROM disciplines, examinations;

Pe3ynbTaT BHIMOTHEHHUS 3apoca IPUBEACH B IPUIIOKEHUH 3.

Tabmuuer disciplines u examinations sBustorcss mcrounukamu maHHbix s SELECT.
PesynbTaTom sSBIsieTCS dekapmoso npouszéederue BCeX CTpok Tadmiwmil. K kakmaol cTpoke TaOJuUIbI
disciplines moGagrisieTcst Kaxkast CTpoKa TaOJIMIBI €Xxaminations.

Kak mpaBwiio B 3ampoc J00aBJISIFOTCS YTOYHSIOIIHE YCIOBUs (YCIOBHUE COCAMHEHHUS) B
npeioxxenun WHERE, orpannuuBatommuye Habop cTpOK MOJIMHOXKECTBOM 3TOT'0 IPOU3BEICHUS.

Ilpumep 2.13. BeiBecTH OIICHKH 110 BCEM JMCUIHUILUIMHAM, COMIOCTABIISIS TUCIUILTHHBI C TEMH
9K3aMEHaMHM, KOTOPbIC MIPOBEICHBI M0 JAHHOU JUCIUTUINHE.

Pewienue. BeenieM KOMaHy ¥ MOJTyYUM PE3yJIbTAT:

dis_un=# SELECT disciplines.title, examinations.s_num, examinations.marks
dis_un-# FROM disciplines, examinations
dis_un-# WHERE disciplines.d_num = examinations.d_num;

title | s_num | marks
_____________ P B

Brenenue B cnenuansHOoCTh | 1959 | 5
Brenenue B cnenmansHocTh | 2011 5
Maremaruka | 1959 5
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Maremaruka | 1936| 4

NT-cranmaptel | 1959| 4
NT-cranmaptel | 1936 3
ba3wl naHHBIX | 1959 5

ba3b1 naHHBIX | 1936 5
Apxutekrypa opranuzanuu | 2011 | 4
Wwxunupunr 6usneca | 2011 | 4
(10 crpok)

Ilpumep 2.14. BpiBecT (aMIIIMM CTYACHTOB M HMX HK3aMEHAIIMOHHBIC OLIEHKH I10
mucuutuinae baszwvr 0annvix. CHOpMHPOBATH 3aMPOC, UCIONB3YS COCIWHEHHE C MPEATIOKCHHEM
JOIN.

Pewenue. ChopMupyeM CIEIYIOMUNA 3aIpOC U MOTYyYUM pe3yabTaT:

dis_un=# SELECT students.surname, examinations.marks
dis_un-# FROM students

dis_un-# JOIN examinations

dis_un-# ON students.s_num = examinations.s_num
dis_un-# AND examinations.d num ='b1.1.3.1";

surname | marks
-+

BaiiieB | 5
Muxaiinos | 5
(2 cTpokn)

W3 maHHOTO pe3ynbTaTta CleIyeT, YTO B HEr0 HE BOIUIM CTPOKH MCXOJHOW TaOJHIIBI, /IS
KOTOPBIX HE HAIDIOCh Mapbl B APYrod TaONWIle, HECMOTPS Ha TO, YTO YCJIOBHE HAIOXEHO Ha
JTVCIUTUIAHBL, U3 Pe3yabTaTa UCKIIIOUAIOTCS CTYJICHTHI, HE CIaBaBIINE YK3aMEH.

Jns Toro, 9TOOBl B BBIOOPKY BOILIM BCE CTYACHTHI, MCIIOJIB3YETCS OTEPAIHS BHEULHEe20
coedunenus, xoropas Oymer paccmorpeHa B mpumepe 2.15. Torma mepem omeparopom JOIN
YKa3bIBAETCS OJTHO M3 KIIFOUEBHIX cioB, HanpuMmep, LEFT wim RIGHT, kotopeie onpeaenstoT TH
coequnenus. Ilepex omeparopom JOIN wmoxer crosare kmodeBoe ciioBo OUTER, xorts
ynoTtpebinenue ero HeoOs3arenbHo. [locme omepatopa JOIN ykasbiBaercs mnpucoequHsemas
tabnuna, a nocie oneparopa ON cnenyer ycrnoBue coenumnenus. Hanpumep, LEFT [OUTER]
JOIN — BbiOopka OyzmeT cojepkaTh BCe CTPOKM U3 ImepBod win yeBoi Tabmuups;; RIGHT
[OUTER] JOIN - BbIOOpKa Oynet comepkaTh BCE CTPOKH U3 BTOPOH WIIM MPaBOi TaOIHIIBL.

KpoMe paccMOTpeHHBIX BapMaHTOB COCIMHEHHH BO3MOXKHBI Takke ciuenyromme (B []
NIPUBEJICHBI HEO00s3aTeNbHbIE TapaMeTPhI):

[INNER] JOIN
FULL [OUTER] JOIN
CROSS JOIN

Tuner coequuenuit INNER u OUTER TtpelyroT ykazanusi yClIoBHSI COSTUHEHUS] — OJTHOTO
3 npemnoxxkerniit NATURAL, ON <yciaoBue coequnenusi> niu USING (kos10HKa _coennHeHHs
[y «..]). Aot coenmuennss CROSS JOIN »Tu npeniokeHust He T0yCTUMBI.
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[Mpennmoxenuss CROSS JOIN u INNER JOIN dopmupyer mnpocroe AeKapTOBO
npousBenenue. [Ipeanoxkenne CROSS JOIN panoznauno npemnoxkenuto INNER JOIN ON
(TRUE), HuKaKHe CTPOKH 10 YCIIOBHIO HE YIAJISIOTCS.

FULL OUTER JOIN — Bo3Bpariaer Bce COeJMHCHHBIE CTPOKH, & TAKIKE BCE CTPOKH CIIEBA,
HE MMEIOIINE COOTBETCTBUS CIIpaBa U BCE CTPOKH CIIpaBa, HE MMEIOIINE COOTBETCTBHS cieBa (3TU
cTpoku aonosiHeHsl 3HaueHussMu NULL BripaBo u BiieBo).

Ilpumep 2.15. BpiBecTH (aMHIUHM CTYAEHTOB, KOTOPBIE CHAIM SK3aMEH 10 AUCIUILINHE
baszvl 0anmbix, 1 MX 5K3aMEHALMOHHBIE OIICHKH. B CHHCOK Takke NOJDKHBI BOWTH CTYJICHTHI,
KOTOPBIE HE C/IaBaIM HK3aMeEH.

dis_un=# SELECT students.surname, examinations.marks
dis_un-# FROM students
dis_un-# LEFT JOIN examinations
dis_un-# ON students.s_num = examinations.s_num
dis_un-# AND examinations.d_num ='51.1.3.1";
surname | marks

-+

BaiiieB | 5
Muxaiinos | 5
Pomanosga |

(3 cTpokm)

Kak BuiHO B pe3ynbTar A00aBIEHBI CTPOKU U3 JIEBOM TAONMIIBI, 111 KOTOPHIX HE HAIJIOCh
mapel B TpaBoil Tabmuie. st cTONOIOB TpaBOil TaOMWIIBI BO3BPAIAIOTCS HEOMPEIEICHHBIC
snaueHust (NULL).

<ycnoBue> B mnpemioxkennn WHERE mnpumensiercs k yke TOTOBOMY pe3yJbTaTy
COE€MHEHUI, M €CIM BBIHECTH OrpaHMYEHHE Ha JUCUUIUIMHBI W3 YCJIOBHUS COEAMHEHHUS, TO
PomanoBa He momager B BBIOOPKY, TaK Kak Il O3TOM CTYJIEHTKH HE ONpe]esieH
examinations.d_num:

dis_un=# SELECT students.surname, examinations.marks
dis_un-# FROM students
dis_un-# LEFT JOIN examinations
dis_un-# ON students.s_num = examinations.s_num
dis_un-# WHERE examinations.d_num ='61.1.3.1",
surname | marks

-+

3aiineB | 5
MuxaiinoB | 5
(2 ctpokn)

2.6 ®opMmupoBaHHe MOA3ANPOCOB
Onepatop SELECT dopmupyer Tabimiry, KoTopas BBIBOAWTCS B KadeCTBE pe3yJbTara.
JlanHas TabauIia MOXKET MCIOJIB30BAThCS B IPYrod KOHCTpYKIMH s3bika SQL B moboMm mecTte, rae

10 CMBICITY MOXXET HaxoaWThcs Tadiuia. Takas BioxeHHas komanna SELECT, zakmroueHHas B
KpYyTJIble CKOOKH, HAa3bIBACTCS NOO3ANPOCOM.
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Broowcennwiii noozanpoc npeacrasisieT coO0M MoA3anpoc, KOTOPBIA 3aKIII0UAETCS B KPYTIIbIe
ckoOku u BriagbiBaercs B ¢pasy WHERE nmun HAVING npemnoxennss SELECT. B cBoro
ouepe/ib BJIOXKCHHBIH MMOI3arpoc MoxeT coaepxarth B coer ¢ppaze WHERE (HAVING) apyroii
BJIOXKEHHBIN 1moa3anpoc u T.1. Co3aaeTcs BI0KEHHBIN MOI3aIIPOC C IEIbI0 0TO0Opa CTPOK TaOIHUIIH,
c(OPMHPOBAHHOTO OCHOBHBIM 3aIIPOCOM, @ TAK)K€ YTOOBI MOKHO OBUIO HCIIOJIB30BATh JAHHBIC W3
APYTUX TaOJIHII.

CymecTByIOT TPOCTbIE U KOPPEIUPOBAHHBIE BIIOKEHHBIE IIOA3AIPOCHI, KOTOPHIE
Brirouarotres Bo ppasy WHERE (HAVING) ¢ nomonisto yenosuit IN, EXISTS unu onHoro us
ycnoBHid cpaBHeHHs (=, <, <, <=, >, >=). OO0paboTKa NPOCTHIX BIJIOKEHHBIX MOJ3AMPOCOB
MPOUCXOJIUT «CHHU3Y BBEPX», TO €CTh NMEPBBIM 00pabaThIBAETCS BIIOKEHHBINA IOA3aIIPOC CaMOT0
HIDKHETO YPOBHSI BIIOKEHHUS. Pe3ynbTaT ero BBINOJHEHHS HCHOJIB3YETCs IMOA3arpocoM Oolee
BBICOKOT'O YPOBHSI M T.A. B OTJIMYME OT MPOCTBIX BIOKEHHBIX IMOA3ANPOCOB KOPPEIUPOBAHHbBIC
o0pabaThIBatOTCSl B OOpAaTHOM MOPSAKE: B MEPBYIO OYepeb BIOMpaeTcs mepBasi CTpOKa TaOJHIIbI,
c(OpMUPOBAHHON OCHOBHBIM 3alPOCOM, M3 HEE BBHIOMPAIOTCA 3HAUEHUS T€X CTOJOLIOB, KOTOpHIE
UCIONIB3YIOTCS. BO BIIOKEHHOM TMojzanpoce (monzampocax). Ilocrme 3toro BweiOupaercs BTopas
CTpOKa U T.II., IOKA B pE3yJIbTAT HE OYAYT BKIIIOUEHBI BCE CTPOKH, YAOBIETBOPSIOLINE BIOKECHHOMY
MO/I3aMPOCy WK MOCIEA0BATEIHLHOCTH BIOKEHHBIX MO3aMPOCOB.

Ilpumep 2.16. @opmuposarnue noozanpoca. Eciu noazanpoc BO3BpaIlaeT OJIHY CTPOKY HIIU
CTOJ0€1I, TO €ro MOKHO HCIIOJIb30BaTh KaK CKaIsPHOE BhIPaKEHUE:

dis_un=# SELECT surname,
dis_un-# (SELECT marks
dis_un(# FROM examinations
dis_un(# WHERE examinations.s_num = students.s_num
dis_un(# AND examinations.d num ='b1.1.3.1")
dis_un-# FROM students;
surname | marks
-+

3aiiieB | 5
MuxaiinoB | 5
Pomanoga |

(3 cTpokn)

[Tomzampoc, ucnons3oBaHHbI B crucke Beipakenuit SELECT, moxer He conepkaTh HU
OJTHOM CTPOKH, TOTJa BO3BpAIlaeTCs HEOMpeAeNeHHOe 3HaueHHue (CM. TMOCIETHEI0 CTPOKY
pe3yibTara: PoMaHoBa).

Ilpumep 2.17. @opmuposarue cKaisprHo20 nod3anpoca 8 yciosusx Guibmpayuu: TOTyIUTh
Pe3yJIbTaThl 9K3aMEHOB, KOTOPBIC CAATH CTYJISHTHI, mocTynumie mocie 2017 roxa.

Pewienue.

dis_un=# SELECT *
dis_un-# FROM examinations
dis_un-# WHERE (SELECT year_en
dis_un(# FROM students
dis_un(# WHERE students.s_num = examinations.s_num) > 2017;
s num| d_num | marks
+ -t -
2011 |B1.1.1.7] 5
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2011|b1.1.3.7| 4
2011 |B1.13.6| 4
(3 cTpokn)

Ilpumep 2.18. @opmuposanue noosanpoca c ucnoavzosanuem koncmpyxkyuu IN. BeiBectn
(haMuIHH CTYICHTOB, MOJIYYUBIIUX OIEHKU N0 qucHuIuiuae M T-cmandapmol.
Pewenue. O0muit Bun koucrpykiuu IN crnexyrommii:

<ppIpa:keHue> IN (<momzampoc>).

BripaxkeHne KpyribIx cKoOKax <moA3ampoc™> JO0JDKHO BO3BpAIIaTh POBHO OJMH CTOJIOEII.
BbruuciieHHOe 3HavYeHHE BBIPAKEHHSI <BbIPaKeHHe™> CPABHUBACTCS CO 3HAYCHUSIMH BO BCEX
CTpOKax, Bo3BpallaeMsbIx nojazanpocoM. Pesynbrarom konctpykiuu IN 6yner TRUE, ecnu ctpoka
¢ TakuM 3HaYeHHeM Haxoautcs u FALSE — B mpoTuBHOM ciyvae. Eciu pe3ynbTaToM BhIpaKECHUS
<ppipakeHue> spisiercss NULL wim paBHBIX 3HaUCHMI CripaBa HE HaWJEHO, a XOTs ObI OJIHO U3
3naueHuit cnpasa paBHo NULL, konctpykuust IN Bo3Bpamaer NULL, a ne FALSE.

Cdopmupyem noazanpoc 1 MoIyIuM CIASAYIOUINI pe3ynbTar:

dis_un=# SELECT surname, year_en, year_bhd
dis_un-# FROM students
dis_un-# WHERE s_num IN (SELECT s_num

dis_un(# FROM examinations
dis_un(# WHERE d_num ='51.1.3.8");
surname | year_en | year_bhd

-+ —+ -

3aiines | 2017 | 1997
Muxaiinos | 2017 | 1999
(2 cTpokn)

Ilpumep 2.19. @opmuposanue nooszanpoca c ucnoavzosanuem koncmpykyuu NOT IN.
BriBecTu pammiiny CTyJI€HTOB, HE MOIYYUBIINX OLIEHKH 110 AUcUUIUIMHE M T-cmanoapmei.
Pewenue. Koncrpykuus NOT IN Bo3BpamaeT mpoTHBOIIOIOKHBIN pe3yabTarT:

dis_un=# SELECT surname, year_en, year_hd
dis_un-# FROM students
dis_un-# WHERE s_num NOT IN (SELECT s_num

dis_un(# FROM examinations
dis_un(# WHERE d_num ='51.1.3.8";
surname | year_en | year_bhd

-—t -—+ -
PomanoBa | 2018 | 2000
(1 cTpoxka)

Ilpumep 2.20. Dopmuposanue noozanpoca c ucnoavzosanuem rxoucmpykyuu NOT IN.
BriBecTH CIMCOK CTYJEHTOB, MOJYYUBIINX OLEHKH «4» U «5».
Pewienue.

dis_un=# SELECT surname, name, year_en
dis_un-# FROM students
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dis_un-# WHERE s_num NOT IN (SELECT s_num

dis_un(# FROM examinations
dis_un(# WHERE marks < 4);
surname | name |year_en

-—t +- _—

Baiitie | Bagum | 2017
PomanoBa | Anuna | 2018
(2 cTpokn)

Ilpumep 2.21. @opmuposanue noozanpoca c ucnoavzosanuem npeoukama EXISTS.
BhIBeCTH CIHCOK CTYACHTOB, MOJTYYHUBIINX OLECHKHU «4» H «5».
Pewenue. ®opmar ucnons3opanust EXISTS cienyrommuii:

EXISTS (<noa3anpoc>),

rae <moa3zampoc> npejacrasiieH oneparopom SELECT.

B pesynbTare BBINONHEHUS 3alpoca IPOBEPSETCS BO3BPAINAIOTCS JIM CTPOKU. Ecmu
BO3BpaIiaercs XxoTs Obl onHa cTpoka, To pesyapratoM EXISTS Oymer TRUE, a ecnu He
BO3BpaIlaeTcs HU OAHOM cTpoku, To — FALSE.

AHanoruuHeli pe3ynbrat (cM. mpumep 2.20) MOXKHO MOITy4uTh ¢ omoribio EXISTS.

dis_un=# SELECT surname, name, year_en
dis_un-# FROM students
dis_un-# WHERE NOT EXISTS (SELECT s_num

dis_un(# FROM examinations
dis_un(# WHERE examinations.s_num = students.s_num
dis_un(# AND marks < 4);
surname | name |year_en
-—t +- _—

3aitieB | Bagum | 2017
Pomanosa | Anuna | 2018
(2 cTpokn)

2.7 Ucnob30BaHue NCEeBIOHNMOB

Tabnumam U cchblIKaM Ha HUX B 3alpOCe MOXKHO JaBaTh BPEMEHHOE UM (TICEBIIOHHIM).
Toraa cymiecTByeT BO3MOXHOCTh 00palieHus K HUM C IIOMOIIBIO0 1Ce800HUMA B 3aTIPOCE.

Jlnst onpeienienrs MceBJOHUMA MOTYT UCIIONIb30BAThCS CIEIYIOIINE KOHCTPYKIIUU:

FROM <rabauunas_ccblika> AS <mceBIOHHM>
FROM <rabdauyHasi_cchblIKa> <mceBIOHUM>

Ilpumeuanue. TICeBIOHUM CTaHOBUTCS HOBBIM MMEHEM B TEKYIIIEM 3alpoCe U IOCIE €ro

HA3HAYCHUS UCXOJIHOC UMs TaOJIUIIBI HEJIb3sl UCIIOJIB30BaTh B APYrOM MECTE 3aIpoca.

[TceBnoHMMBI HEOOXOIMMO HA3HAYATH MTO3AMIPOCAM.
[Ipu Ha3HAUEHUHU TICEBIOHMMOB CTOJIOIIAM HUCIIOIB3YETCS CIeAYIONast KOHCTPYKIIUS:
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FROM <radauuyHasi_ccbliika> [AS] <nceBIoOHUM>
(<croadenl> [, <croadem2> [, ...])

Ilpumep 2.22. BpiBeCTH CIUCOK CTYACHTOB W HMX OLEHKH IO JUCLUUIUIMHE ApXumexmypa
opaanu3ayuu, UCTI0JIb3ys IICEBJOHMMbI TaOIUIIBI U [TO3AIIPOCa.
Pewenue. Haznaunm tabaune students ncesmponum St, a moazanpocy nceBIoHuM — PQ:

dis_un=# SELECT st.surname, st.name, pg.marks
dis_un-# FROM students st
dis_un-# JOIN (SELECT examinations.*
dis_un(# FROM disciplines, examinations
dis_un(#  WHERE disciplines.d_num = examinations.d_num
dis_un(#  AND disciplines.title ='ApxutexTypa opranusaiuu') pq
dis_un-# ON st.s_num = pg.s_num;
surname | name | marks
-—+ +- -

Pomanosa | Anuna | 4
(1 cTtpoka)

Ilpumep 2.23. Vcnonw3ys ycnoBue npumepa 2.22 chopMupoBath 3ampoc, He Gopmupys
M0J13aIPOC.

Pewenue. Haznaunm Tabaumam disciplines, students u examinations ncesmgonumsl d, S u €
COOTBETCTBEHHO, ¥ BBIITOJIHUM CJICTYFOIIHIA 3a1poc:

dis_un=# SELECT s.surname, s.name, e.marks
dis_un-# FROM students s, disciplines d, examinations e
dis_un-# WHERE d.d_num =e.d_num
dis_un-# AND d.title ='Apxutektypa opranu3anuu’
dis_un-# AND s.s_num =e.s_num;
surname | name | marks

-—t +- -

PomanoBa | Anuna | 4
(1 crpoka)

2.8 CopTupoBka

Hcnonb3oBanue mnpemnoxenuss ORDER BY mnosBomser ynyumurte mpeacTaBieHue
MOJyYeHHBIX pe3yJbTaTOB 3alpoca, TaK Kak [aHHble B TaOMUIIAX HE YHNOPSAAOYEHBL. ITO
MPEUIOKEHUE CO CIIMCKOM BBIPRKEHUH ONpenenseT MOpSI0K BbINONHEHHUs copTupoBkH. Ilocie
KaX/I0TO BBIPAXKECHUS — KII0UA COPMUPOBKYU YKA3BIBAETCS HAIIPaBIeHHE (TIOPSIIOK) COPTHPOBKHU.

Ob6mas popma npeanoxennst ORDER BY B oneparope SELECT umeer cnenyromuii Buz:

SELECT <cnucok_BbIOOpKu>

FROM < Ttabju4Hoe BbIpakeHue>

ORDER BY Bbipaxkenue_coprupokul [ASC | DESC] [NULLS {FIRST | LAST}]
[, BoIpakenue coprupoBku2 [ASC | DESC] [NULLS {FIRST | LAST}] ...]

BeipakeHue COpTHPOBKH — JIF000€ BBIPOKEHHE, OIMYCTUMOE B CIHCKE BHIOOPKH 3ampoca.
Hampumep, 3T0 MOKeT OBITh METKa CTOJIOIA UM HOMEP BBIBOJAMMOTO CTOJIOIIA.
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[Tpu ykazaHUM HECKOJIBKUX BBIPAXKCHUM, MOCIETYIONINE 3HAUEHHUS TO3BOJISIIOT COPTUPOBATH
CTPOKH, B KOTOPBIX COBIIAJIM BCE Mpenblaylre 3HaueHus. Kaxxaoe Bbpa)keHne COPTUPOBKH MOKHO
JOTIOJTHUTD KIIFOYEBBIMH CIIOBAMH:

ASC — copTHpOBKa JaHHBIX 10 BO3PACTAHUIO (TIPUHSTA IO YMOIYAHUIO);

DESC — copTupoBKa 1aHHBIX 110 YOBIBAHUIO.

Vkazanuss NULLS FIRST u NULL LAST wucnonb3yiorcs Ui ONpEAEICHUS MecTa
3Hauennit NULL:

NULLS FIRST nomemaer 3aauennss NULL no smauenuit uHe NULL;

NULL LAST nomemaer 3Hauenuss NULL nocne 3nagenuii He NULL.

Ilpumeuanue. 1lo ymomuanmio 3HaueHuss NULL cuwmratorcst Oosbpine JrOOBIX Jpyrux
3HaueHui, mostomy moapasymeBaercs NULLS FIRST mns mopsnka DESC u NULL LAST B
MIPOTUBHOM CITy4ae.

Ilpumep 2.24. OtcopTupoBaTh CTPOKM CHayajla [0 BO3PACTAHUIO OICHKHU, JJIs
COBIAJIAIOLINX OLIEHOK IO AUCLUUIUIMHAM — TI0 HOMEPY JMYHOTO Jiejia CTY/ICHTa, a IIPU COBMA/ICHUU
MEPBBIX BYX KIIIOUEH MO yObIBAaHUIO HOMEpA I CLUTLIHHBIL.

Pewenue. ]Ins BbIONHEHUS COPTHPOBKU ucnoibzyeMm omneparop SELECT u ximroun
copTupoBKH — marks, s_num u d_num:

dis_un=# SELECT * FROM examinations
dis_un-# ORDER BY marks, s_num, d_num DESC;
s num| d_num | marks
+ — -
1936 | B1.1.3.8 |
1936 | B1.1.2.4 |
1959 | B1.1.3.8 |
2011 |B1.1.3.7 |
2011 |B1.1.3.6 |
1936 | B1.1.3.1 |
1959 | B1.1.3.1 |
1959 | B1.1.2.4 |
1959 | B1.1.1.7 |
2011 |B1.1.1.7 |
(10 ctpok)

(€ TNV, TNV, TRV, NV, T O NG N NG V)

2.9 ArperatHble QyHKIUHM ¥ TPYNIIMPOBKA

Aepecammubie (hyHKyuy UCTIONB3YIOTCA U1 OTY4YEeHUsT 0000IIAIONINX 3HAUEHUH U X MOXKHO
OPUMEHSATh K Habopam CTPOK: KO BCEM CTPOKaM TaOJIMIBl, CTPOKaM, OIpEIeJeHHbIM B
npeioxkennn WHERE wimn x rpynnam crpok B npemiokennn GROUP BY. Ilpeanoxenue
GROUP BY pa3znensier Tabauiy Ha HaOOpsl, a arperatHas (QyHKIUS BBIYUCISIET JJIS KaXKIOr0o U3
HUX UTOTOBOE 3HAYCHUE.

He3zaBucumo ot cTpykTyphl HAOOpa CTPOK, JUIS KQKJOT0 U3 HUX MOJYYaeTCsl eOUHCMEEHHOe
3HaueHue.

ArperatHast (yHKOUS BBIYMCISCT EIMHCTBEHHOE 3HAUeHHWE, 00padaThiBas MHOMKECTBO
cTpok. Harmpumep, CymecTByroT cieayromme arperaTubsie (yHKIINH, KOTOPBIE YaCTO MCITIONIB3YIOTCS
Ha MIPaKTHUKE:

SUM(<BbIpa:KeHNEe>) — BBIYUCIISIET CYMMY 3HAYEHUM BBIPAKEHUS <BbIPAa’KeHHE™> 110 BCEM
BXO/IHBIM JIaHHBIM;
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avg(<sBbIpaskeHHe>) — HaXOIUT apru(hMETUUECKOE CPETHEE IS BCEX BXOIHBIX 3HAUCHH;

count(*) — moACYMTHIBACT KOJIMYCCTBO BXOIHBIX CTPOK;

count(<BpIpaxeHHe>) — IOJCUYUTHIBAET KOJMYECTBO BXOJHBIX CTPOK, A KOTOPBIX
3HaueHHUE BbIpakeHUsl <BbIpaxeHHe> He paBHO NULL (HeHyneBbIX 3HaUEHUI);

Max(<BbpIpa:keHHe>) — HAXOJUT MAKCHUMaJIbHOE 3HAUYEHUE BBIPAKECHUS <BbIpajKeHUe>
Cpelu BCEX BXOJHBIX JaHHBIX;

MiN(<BbIpa:keHHe>) — HAXOJUT MHHHUMAJIbHOC 3HAYCHHE BBIPAKCHHS <BbIpPajKeHHE>
CpeIy BCEX BXOJHBIX JAHHBIX.

[TonHOe ommcaHue arperaTHBIX (YHKUIMI OOIIEro Ha3HAYCHMS, arperaTHbIX (QYHKIMHA A7
CTaTUCTMYECKUX BBIYHUCICHUH, COPTUPYIOUIMX arperatHelx (YHKIMA M TUHIOTE3UPYIOIIHUX
arperaTHbIX ()YHKIMNA IPUBEACHO B HCTOYHHKE.

Ha npaktuke arperaTtHple (DyHKIIMU Yallle HCIOIb3YIOTCS B KOMOMHAIIUU C MPEIOKEHHEM
GROUP BY.

Ilpumep 2.25. Boigate nH(pOpMaIIMIO 0 KOJTUYECTBE MPOBEACHHBIX SK3aMEHOB, KOJIMYECTBE
CTYJCHTOB, C/IaBILKX 3TH 3K3aMEHBI, a TAKXKE O CPETHEM IK3aMEHAI[MOHHOM OaJe.

Pewenue. ]Jlns monydeHHuss HYKHOTO pe3yjibTaTa HCHOJb3yeM arperatHole (yHKIIUU
count(*), count(<eipa:keHue>) 1 aVQ(<BbIPAKEHHE>):

dis_un=# SELECT count(*), count(DISTINCT s_num), avg(marks)
dis_un-# FROM examinations;

count | count | avg
+ o e
10| 34.4000000000000000
(1 crpoka)

Ilpumep 2.26. Brpimate wHbOpMaNMio, aHAJTOTWYHYIO mpuMepy 2.25, HO € ydYeToM
BBITIOJTHEHUS TPYIITUPOBKH B pazpe3e UACHTU(DUKAIIMOHHBIX HOMEPOB JUCIUIUINH.

Pewenue. J1514 nonydeHrs Hy>)KHOTO pe3yibTaTa UCIOJIB3YEM T€ e arperaTHble (QyHKIUH, a
TPYNIIUPOBKY BBIOJHUM C Tmomompio mpemiokenuss GROUP BY, B koTopoM yKaxeMm
HEOOXOJMMBIN KITI0Y rpyNmUupoBke — 0_NUM (MaeHTU(PUKATUOHHBII HOMED AUCIMIUTAHBI):

dis_un=# SELECT d_num, count(*), count(DISTINCT s_num), avg(marks)
dis_un-# FROM examinations
dis_un-# GROUP BY d_num;

d_num |count | count | avg

—+ R RS —

b1.1.1.7| 2| 2]|5.0000000000000000
b1.1.2.4| 2| 2]|4.5000000000000000
b1.1.3.1| 2| 2]5.0000000000000000
b1.1.36| 1| 1|4.0000000000000000
b1.1.3.7| 1] 1|4.0000000000000000
b1.1.3.8| 2| 2]3.5000000000000000
(6 cTpok)

YacTo B 3ampocax, BBITOJHSIOMIMX TPYMIUPOBKY JaHHBIX, BO3HHKACT HEOOXOIUMOCTh
MpOBECTH (DUIIBTPAIMIO HA OCHOBAHWW PE3YJIbTATOB arperupoBaHus. s STOW 1enmnm MOXeT OBITh
ucrnonb3zoBano npempioxkeHnne HAVING ¢ momoipio KOTOpOro MOKHO 3a7aTh YCJIOBHs OTOOpa B
npemoxenun GROUP BY.
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Ilpumeuanue. Otnuune ucnonb3oBanus npemioxkennii HAVING 1 WHERE B towMm, 4uto ¢
nomompto WHERE cHauana BBIOMpAOTCS CTPOKH, 3aT€M BBIIOJIHSETCS WX TPYNIHAPOBKA WU
BBIUUCIIIIOTCSL arperaTHble (yHKuuMu, a npu ucnoibp3oBanud HAVING otbop crpokx rpymm
MPOUCXOUT MOCIIE TPYIIHUPOBKH U BBIYUCICHHUS arperaTHhIX ()yHKIIUH.

Ilpumep 2.27. Bpigatb MHPOPMALKIO O CTYACHTaX, IMOJYYUBIIMX Ha DK3aMEHaX II0
JTUCHUILIMHAM OLICHKY «5» 0oJiee IBYyX pas.

Pewenue. Chopmupyem 3anpoc ¢ ucnoibzoBanuem npeanoxenus HAVING, B koropom
yKakeM ycioBue ¢puibTparmu count(*) > 2:

dis_un=# SELECT students.surname

dis_un-# FROM students, examinations

dis_un-# WHERE students.s_num = examinations.s_num AND examinations.marks =5
dis_un-# GROUP BY students.surname

dis_un-# HAVING count(*) > 2;

surname

3alinen

(1 cTtpoka)

2.10 U3MeHeHue U yAajleHHe JAaHHBIX B Ta0uIax

Usmenenue cywecmeyrowux oannvix. Oneparop UPDATE npennaznauen miis M3MEHEHHS
CyllecTByOImuUX B Tabnuue naHHeIx. B onepatope UPDATE HyXHO yka3aTh U3MEHSEMbIE CTPOKU
M WX HOBBIE 3HAYEHUS, KOTOPHIE MOTYT OBITh KOHCTAHTAMH, BBIPOKEHHSIMH WJIH MOTYT OBITh
MOJTYYEHBI U3 APYTUX TAOJIHUII.

VYropouienusii  cuHtakcuc komauasl UPDATE, wusMmensiomuii BbIOpaHHBIE CTPOKH

CHEAYIOUIUI:

UPDATE ums_Tabnuibt
SET ums_cronbua = BeIpaXeHHE
[WHERE ycnosue]

KmtoueBoe cioBo UPDATE mpenmectByeT Ha3BaHHMIO TaOmuibsl. B kaxiaom omeparope
UPDATE M0XHO U3MEHSTh JJaHHbIE TOJIBKO OJHON TaOIHIIbI.

B npemnoxxennn SET onpenenstoTcst cTonaOubl U yKa3bIBalOTCS UX HOBbIE 3HAYEHUs, a B
npeioxkenun WHERE, ecian oHO ucnionb3yercs, MOXKHO YKa3aTh U3MeHseMble cTpoku. Eciu ke
npeiokenne WHERE we wucnonbedyercs, To npu BbimonHeHun komanasl UPDATE Oynyr
M3MEHEHBI 3HAUEHHsI BO BCEX CTPOKAX CTOJIOLIOB, YKa3aHHBIX B NpeioxkeHuu SET.

Ilpumeuanue. 1lpyn OOHOBIEHHM IAHHBIX CO 3HAYEHUSMHU CTOJIOIIOB MOXHO BBITIOJHSTH
MaTeMaTHYecKue MpeoOpa3oBaHMUsL.

Ilpumep 2.28. YBenuuuth B J1Ba pa3a 4MUCIO YacOB, OTBOAMMBIX HAa U3YyUEHUE TUCIUIUIUHEI
UT-cmanoapmeul.

Pewienue. JIns wsmeHeHus maHHBIX B Tabmumie disciplineS MOKHO BOCIIOJIB30BaThCS
CIICTYIOLIM OTIEPaTOPOM:

dis_un=# UPDATE disciplines
dis_un-# SET hours = hours*2
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dis_un-# WHERE d_num ='51.1.3.8";
UPDATE 1

Yoanenue oannvix. Komanga DELETE no3Bosnsier ynansatb CTpoxu.
Cunrakcuc oneparopa DELETE cnenyrommii:

DELETE FROM uwmsi_ta0Gnuibt
WHERE ycnosue

B npennoxxennun WHERE onpenenstorcst cTtpoku, noanexaiue yaaleHuto.

Ilpumeuanue. Ecnu B oneparope DELETE 6yzner orcyrcrBoBats npemnoxxkenne WHERE,
TO OyIyT yAaJleHbI BCE CTPOKH TAOJIUIIBI.

IIpumep 2.29. YV nanuth 13 TaOIUIBI EXaMiNations CTpOKH ¢ OLIEHKAMHU HIKE «4%.

Pewenue. ]JIns ynaneHuss NaHHBIX B Tabiuie examinations MoKHO BOCIOJIB30BATHCS
CIICYIOIIAM OIIEPATOPOM:

dis_un=# DELETE FROM examinations
dis_un-# WHERE marks < 4;
DELETE 1

B pe3yiibTaTe 6y,Z[CT yaalieHa oaHa CTpOKa:

dis_un=# SELECT * FROM examinations;
s num| d_num | marks
+ e
1959 | B1.1.1.7 |
2011 |B1.1.1.7 |
1959 |b1.1.2.4 |
1936 | b1.1.2.4 |
1959 | 51.1.3.8 |
1959 | F1.1.3.1 |
1936 | 51.1.3.1 |
2011 |B1.1.3.7 |
2011 |B1.1.3.6 |
(9 ctpok)

A~ b oo S~ B~ o1 oo

TPAH3AKIINU
3.1 BeinosiHeHHMe TPaH3aKIUIA

Tpanszaxyuss — normdeckas eauHuna paborst CYBJl. VYmpaBneHue TpaH3aKIHUSIMU
obecrieyrBaeT MHTEPIPETALUI0 HEKOTOPOH IMOC/IeN0BaTeIbHOCTH onepatopoB SQL, kak exuHOro
0J10Ka (HeIemMMOro 00BEKTa) U TApAHTUPYET, UTO OyIyT BBHITTOJTHEHBI BCE ONEpAIlUU U3 HEKOTOPOH
rpynnsl (TpaH3akius) WM He OyIeT BBINOJHEHAa HU OJHAa W3 HHUX. MeXaHu3M TpaH3aKUun
UCIIONIb3YEeTCSl ISl KOHTPOJISL COBMAJ€HUH, TO €CTh YCTpaHEHHs KOH(IMKTOB MOJb30BaTENEH,
KOTOpPBIC TBITAIOTCS OJHOBpeMeHHO oOpatuthcs K BJl m BoccranomieHust b/l B HOpmanbHOE
COCTOSIHHE T1OCIIe cO0s annapaTHOTo WK MPOrpaMMHOTO 00ecTieueHusl.
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B PostgreSQL tpanzakums — 510 criucok koMana SQL, koTopble HaXOaATCsl BHYTpH OJI0Ka,
HaunHaromerocs komanaoii BEGIN u 3akanumnBaromerocst komannoit COMMIT.

Ecnu B mpouecce BBINOTHEHUSI TPAaH3aKLIUU HE TpeOyeTcs: PUKCHPOBATh €¢ M3MEHEHUS, TO
MokHO BbIMoHUTE Komanay ROLLBACK Bmecro COMMIT, u torma Bce m3aMeHeHHS OyayT
OTMEHEHBI. YTIpaBJIEHUE ONEpaTopaMd B TPaH3aKIHUK BO3MOXKHO Ha 0ojee JeTallbHOM YpOBHE.
Torna nns neneit ynpasieHus UCHOIB3YIOTCS MOYKU COXPAHeHUs, KOTOPbIE TI03BOJISIIOT BEIOOPOYHO
OTMEHSTHh HEKOTOPBIC YACTH TPAH3aKUUHU U (PUKCUPOBATH OCTaJbHBIC YacTH. ONpeaenstoTCs] TOUKU
coxpanerus ¢ nomompbio SAVEPOINT. Bo3Bpar K TOYKE COXpAaHEHHS OCYIIECTBISETCA C
nomotnpio komanasl ROLLBACK TO. U3menenust B BJl, KoTOpble MPOM30ILIM TOCIE TOYKU
COXpaHeHHs M [0 MOMEHTa OTKara, OTMEHSIOTCS, a paHee NPOM3BEACHHBIE WM3MEHEHUS
COXPaHSIOTCS.

Jlis paccMOTpeHHs JaJIbHEHIINX MPUMEPOB U3MEHUM CTPYKTYpPY 0a3bl JaHHBIX: BBEJIEM B
cocraB cxembl bJ emie oqHy Tabuuiy groups (rpymmbl) ¢ LEIbI0 OTHECCHHUS! KaXKIOro CTYICHTa K
ornpeneneHHol rpynne. Heo6xoaumMo B ka0l rpymnmne Ha3HauuTh CTapoCTy.

Ilpumep 2.30. Coznatb Tabnuiy groups B COOTBETCTBUM C PEKOMEHJALMSIMU, ONMCAHHBIMU
BBIIIE M MCIOJIb30BaTh OrPAaHUUYEHHE LIEJIOCTHOCTH, KOTOPOE 3allpeliaeT HeolpeaesieHHbIe
3HA4YEHUS.

Pewienue. Coznaaum tabauity groups:

dis_un=# CREATE TABLE groups(

dis_un(# g_id text PRIMARY KEY,

dis_un(# head integer NOT NULL REFERENCES students(s_num)
dis_un(#);

CREATE TABLE

Ilpumep 2.31. JloGaButh B Tabmuiy Students mone ¢_id (uoemmupurayuonnviti nomep
2pynnel) B COOTBETCTBUM B COOTBETCTBUHM C MW3MEHEHHMSIMH B CTPYKType O0a3bl JaHHBIX,
MpOU3BEACHHBIMU B pumepe 2.30.

Pewenue. ]Iy nodasnenus B tabnuiry students monst g_id ucronszyem komanny ALTER
TABLE, xotopas meHsieT onpezenenue cyuiectpyromnieit Tadbauipl. CHHTaKCHC KOMaH/Abl TOAPOOHO
OIMCaH B JOKyMeHTaluu. B pe3ynbrare 1o06aBieHnst HOBOTO CTOJIONA HOTYYUM:

dis_un=# ALTER TABLE students
dis_un-# ADD g_id text REFERENCES groups(g_id);
ALTER TABLE

UToObl MPOCMOTPETh Kakhe TaOMUIbI TeNepb HAXOASATCS B 0a3e MaHHBIX M KaKHe MO
orpenesieHsl B Tabnuie students Bocrosb3yemcst komanaamu Psql, mpuBeneHHbIMU B TabmuIe 2.1.
BeimonnuM komaHay:

dis_un=#\d
Pesynbrat BeimonHenus komauapip sgl \d:

CnucoK OTHOILICHHI
Cxema | Hmsa | Tun | Bmagenern
-------- e

public | disciplines | rabnuma | postgres
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public | examinations | tabmura | postgres
public | groups | Tabmwuia | postgres
public | students | Tabnuma | postgres
(4 cTpokn)

BrinosiHuM creayronyto KOMaHay:
dis_un=#\d students
Pesynbrat BeimonHenus koman el \d students:

Ta6mumna "public.students™
Kononka | Tun | Moaudukaropst
-+ ———F -
s _num |integer | NOT NULL
surname | text |
name |text |
year_hd | integer |
year_en | integer |
g id |text |
Nunexcsr.
"students_pkey" PRIMARY KEY, btree (s_num)
Ol"paHI/I‘-IeHI/H[ BHCIIHECTO KJIrO4Ya.
"students_g_id_fkey" FOREIGN KEY (g_id) REFERENCES groups(g_id)
CCBUIKY U3BHE:!
TABLE "examinations” CONSTRAINT "examinations_s_num_fkey" FOREIGN KEY
(s_num) REFERENCES students(s_num)
TABLE "groups” CONSTRAINT "groups_head fkey" FOREIGN KEY (head)
REFERENCES students(s_num)

Ilpumep 2.32. @opmuposanue mpau3axyuu: BEITIOTHEHUE IBYX OTEpaIfii OTHOBPEMEHHO —
co3nanue rpynnsl b5HM-17 v Ha3HaueHue crapoctoil rpynnsl 554-17 ctynenta 3aiinesa.

Pewienue. OT1 1Be omepanyy HaJ0 BBINOJHUTH OJHOBPEMEHHO, TaK KaK OHU HE HUMEIOT
CMBbICIIa OJ1Ha 0e3 Ipyroil (CoCcTaBIAIOT Jornyeckyto eaunuiy padorsl CYB/] — Tpanzakuuio).

Haunewm tpan3zakuuro komangoit BEGIN:

dis_un=# BEGIN;
BEGIN

[Tocne BbIMONHEHUST KOMaH/1bl T0OABUM T'PYIITY U CTapocTy 3aiileBa:

dis_un=# INSERT INTO groups(g_id, head)
dis_un-# SELECT 'BBU-17',s_num
dis_un-# FROM students

dis_un-# WHERE surname = "3aiines’;
INSERT 01

3aTeM HEOOXOIUMO OTKPBITh HOBOE OKHO PSQl (IienkHyTh 10 KHOMKE [1yck, BRIOPATh MYHKT
MeHIO Bce npoepammet, BeiOpath nmanky PostgreSQL 9.4.18 (32 bit) u 3amycTuth Ha BBITOJHCHHE
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nporpammy SQL Shell (psgl)) u 3amyctuts eme oamH mporiecc, pabOTAONMUI MapaieIbHO C
nepBbIM. Pe3ynbrar npuseneH Ha pucyske 2.10.

] SQL Shell {psql)
: : 1951

"postgres".

¥ "dis_un" kak nonssoBaTenb

dis_un=#

Pucynok 2.10 — Pe3ynbrar 3amycka BTOpOro mpoiecca
[Tponomxum BBOJ B HOBOM OKHE M MOJIYYUM CJIEIYIOIINIA PE3yNbTaT:

dis_un=# SELECT *
dis_un-# FROM groups;
g_id | head

BreceHnpie n3MeHEeHHS HE BUJHBI, TaK KaK TpaH3aKNus C€IIC HEC 3aBCPIICHA. BepHeMCH B
nepBoe OKHO U 00HOBUM pe3ynbTarhl kKomanoit UPDATE:

dis_un=# UPDATE students
dis_un-# SET g_id = 'BBU-17";
UPDATE 3

HpOI[OJ'DKI/IM BTOpOI71 CCaHC, B PE3YJIbTAaTEC KOTOPOIO BHUIAHBI COIJIACOBAHHBLIC ITdHHBIC,
KOTOPBIC aKTyaJIbHBI HA HAYaJIO CIIC HC OKOHYEHHOU TPAaH3aKIIHUU:
dis_un=# SELECT *
dis_un-# FROM students;
S_num | surname | name |year_bd | year_en|g_id
------- S R R — S S—
1959 | 3aiiueB | Bamum | 1997 | 2017 |
1936 | Muxaitnos | [TaBex | 1999 | 2017 |
2011 | PomanoBa | Anura | 2000 | 2018 |
(3 cTpokn)

BhImoTHUM  3aBepilieHHe TpPaH3aKIMK B IEPBOM ceaHCe (OKHE) C IMOMOIILI0 KOMaHIbI
COMMIT u coxpanuM Bce H3MCHCHHS:

dis_un=# COMMIT,
COMMIT

WM ToJIBKO ceiiuac BTOPOMY CE€aHCy JTOCTYIIHBI BCE U3MEHEHHUs, IPOBEACHHBIC TPaH3aKIUEH:

dis_un=# SELECT *
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dis_un-# FROM groups;
g_id | head

________ Fommmem

BBU-17 | 1959

(1 crpoka)

dis_un=# SELECT *
dis_un-# FROM students;
S_num | surname | name |year_bd | year_en| g_id
+ —t- —+- +- +-
1959 | 3ajiue |Bamum| 1997 | 2017 | BBU-17
1936 | Muxaiinos | [TaBen | 1999 | 2017 | BBU-17
2011 | Pomanosa | Anuna | 2000 | 2018 | bBBU-17

(3 cTpokm)
BOITPOCHI J1JIs1 CAMOKOHTPOJISL
1. Yro Takoe TpaH3aKIus?
2. C kakoii nenpto ucnons3yercs komanga COMMIT?
3. Korna B Tpanzakiusx Heobxoaumo BoinonHuTs kKomany ROLLBACK Bmecto

komanasl COMMIT?
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[Tpunoxenue 1

[IpuopuTeT onepaTopoB B MOPsIKE YOBIBAaHHS

Omneparop Ouepeasocts [Tpumeuanue
BBITIOJTHEHUS
CJIeBa-HAIPaBO Pa3znenutens uMeH TaONULIbI U KOJIOHKH
" CJIeBa-HAIPaBO [IpuBenenue tumos B PostgreSQL
1 CcJIeBa-HaIpPaBo Br16op anemenTa maccuBa
+, - CIipaBa-HaJIEBO YHapHbI UIIOC, YHAPHBIM MUHYC
A CcJIeBa-HaIPaBo Bo3sBenenue B cTeneHb
* 1, % CcJIeBa-HaIpaBo YMHOXEHHUE, JIeIIeHUE, OCTATOK OT JEJICHUS
+, - CJIEBa-HAIPaBo CnoxxeHue, BBIUUTAHUE
IS IS TRUE, IS FALSE, IS NULL u 1.71.
IS NULL [IpoBepka Ha 3nauenne NULL
NOT NULL [TpoBepka Ha 3Hauenune He NULL
Bce ocranbHbie CJIeBa-HaIPaBo Bce apyrue BcTpoeHHBIE U MOJIb30BATEIbCKUE
orepaTophl orepaTophbl
IN [IpoBepka wieHcTBa
BETWEEN IIpoBepka quarnazona
OVERLAPS [IpoBepka nepeceueHns: BpeMEHHbIX
MHTEPBAJIOB

LIKE ILIKE CpaBHeHUE CTPOK 110 IIa0I0Hy
SIMILAR
<, > Mesms1ie, 6ombIie
= CIpaBa-HaJIEeBO [IpoBepka paBeHCTBa, IPUCBAUBAHUE
NOT CIIpaBa-HaJIEBO Jlormueckoe oTpuLiaHUe
AND CJIeBa-HaIIPaBO Konbronkuus
OR CJIeBa-HaIPaBO JM3BIOHKIHS
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[Tpunoxenue 2
Tabnuia UICTUHHOCTH JIOTMYECKUX Ollepaluii

a b NOT a aAND b aORD
FALSE - TRUE - -
TRUE - FALSE - -
NULL - NULL - -
FALSE FALSE - FALSE FALSE
FALSE TRUE - FALSE TRUE
TRUE FALSE - FALSE TRUE
TRUE TRUE - TRUE TRUE
FALSE NULL - FALSE NULL
TRUE NULL - NULL TRUE
NULL NULL - NULL NULL
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[Ipunoxenue 3
Pesynbrar BeInonHeHus 3anpoca (npumep 2.12)

dis_un=# SELECT * FROM disciplines, examinations;

d num | title | hours | credit_units | s_num | d_num | marks
---------- s [T +--- +--
Bb1.1.3.7 | Apxutekrypa opranuzarmu | 180 | 5] 1959 |B1.1.1.7| 5
Bb1.1.3.1 | ba3sl JaHHBIX | 216 | 6| 1959 |b1.1.1.7] 5
b1.1.1.7 | BBenenue B cienuaibHOCTE | 36 | 1| 1959|B1.1.1.7] 5
b1.1.3.6 | Umxuaupunar Ou3zneca | 288 | 8] 1959 |b1.1.1.7| 5
b1.1.3.8 | UT-crangapTsr | 108 | 3|1 1959 |B1.1.1.7] 5
b1.1.2.4 | Maremartuka | 360 | 10| 1959 |B1.1.1.7| 5
b1.1.3.7 | Apxutektypa opranuzaruu | 180 | 5] 2011 |B1.1.1.7| 5
b1.1.3.1 | ba3sl ganHbBIX | 216 | 6| 2011 |b1.1.1.7] 5
b1.1.1.7 | BRenenue B cnenuanbHOCTh | 36 | 1| 2011 |Bb1.1.1.7] 5
b1.1.3.6 | Umxunupunr 6uzneca | 288 | 8] 2011 |b1.2.2.7| 5
b1.1.3.8 | UT-cTannaptsl | 108 | 3]12011|b1.1.1.7] 5
b1.1.2.4 | MaremaTuka | 360 | 10| 2011 |B1.1.1.7] 5
b1.1.3.7 | Apxutextypa opranuzamuu | 180 | 5] 1959|b1.1.24| 5
b1.1.3.1 | ba3bl naHHBIX | 216 | 6] 1959 |b1.1.24| 5
b1.1.1.7 | BRenenue B cneunanbHOCTh | 36 | 1] 1959|b1.1.24| 5
b1.1.3.6 | Umxunupunr 6usneca | 288 | 8] 1959|b1.1.24| 5
b1.1.3.8 | UT-crannapTsl | 108 | 3|1 1959 |b1.1.24| 5
b1.1.2.4 | Marematuka | 360 | 10| 1959 |B1.1.24| 5
b1.1.3.7 | Apxutektypa opranuzamuu | 180 | 5|1 1936 |b1.1.2.4| 4
b1.1.3.1 | ba3er ganHBIX | 216 | 6| 1936|b1.1.24| 4
b1.1.1.7 | BBenenue B criennaibHOCTE | 36 | 1| 1936 |b1.1.2.4| 4

[Iponomxenue npunoxenus 3

b1.1.3.6 | UmxuHupuHT OM3HECA | 288 | 8| 1936 |b1.1.2.4| 4
b1.1.3.8 | UT-ctangapTsr | 108 3| 1936|b1.1.24| 4
b1.1.2.4 | Marematuka | 360 | 10| 1936 |b1.1.2.4| 4
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b1.1.3.7 | Apxurtektypa opranuzamuu | 180 | 5| 1959 |b1.1.3.8| 4

Bb1.1.3.1 | ba3sl gaHHBIX | 216 | 6| 1959|b1.1.3.8] 4
b1.1.1.7 | BBenenue B cienuanbHOCTh | 36 | 1| 1959|b1.1.3.8| 4
b1.1.3.6 | Umxuaupunr 6uzneca | 288 | 8] 1959 |b1.1.3.8| 4
b1.1.3.8 | UT-crangapTsr | 108 | 3|1 1959|b1.1.3.8| 4
b1.1.2.4 | MaremaTuka | 360 | 10| 1959 |b1.1.3.8] 4
Bb1.1.3.7 | Apxutekrypa opranuzarmu | 180 | 5] 1936 |b1.1.3.8| 3
Bb1.1.3.1 | ba3sl JaHHBIX | 216 | 6| 1936 |b1.1.3.8| 3
b1.1.1.7 | BBenenue B cienuaibHOCTE | 36 | 1| 1936|b1.1.3.8] 3
b1.1.3.6 | Umxuaupunar Ou3zneca | 288 | 8] 1936 | b1.1.3.8| 3
b1.1.3.8 | UT-crangapTsr | 108 | 3| 1936|b1.1.3.8] 3
b1.1.2.4 | Maremartuka | 360 | 10| 1936|b1.1.3.8| 3
b1.1.3.7 | Apxutektypa opranuzaruu | 180 | 5] 1959 |b1.13.1| 5
b1.1.3.1 | ba3sl ganHbBIX | 216 | 6| 1959|b1.1.3.1] 5
b1.1.1.7 | BRenenue B cnenuanbHOCTh | 36 | 1] 1959|b1.1.3.1] 5
b1.1.3.6 | Umxunupunr 6uzneca | 288 | 8] 1959 |b1.13.1| 5
b1.1.3.8 | UT-cTannaptsl | 108 | 3] 1959|b1.1.3.1| 5
b1.1.2.4 | MaremaTuka | 360 | 10| 1959 |b1.1.3.1] 5
b1.1.3.7 | Apxutextypa opranuzamuu | 180 | 5] 1936 |b1.1.3.1] 5
b1.1.3.1 | ba3bl naHHBIX | 216 | 6] 1936 |b1.1.3.1| 5
b1.1.1.7 | BRenenue B cneunanbHOCTh | 36 | 1] 1936 |b1.1.3.1| 5
b1.1.3.6 | Umxunupunr 6usneca | 288 | 8] 1936 |b1.1.3.1] 5

[Iponomxenue npuiioxenus 3

b1.1.3.8 | UT-ctangapTsr | 108 | 3|1 1936|b1.1.3.1] 5
b1.1.2.4 | Marematuka | 360 | 10| 1936 |b1.1.3.1| 5
b1.1.3.7 | Apxutektypa opranuzamuu | 180 | 5012011 |b1.1.3.7| 4
b1.1.3.1 | ba3er ganHBIX | 216 | 6| 2011|b1.1.3.7| 4
b1.1.1.7 | BBenenue B cienaibHOCTD | 36 | 1|2011|b1.1.3.7| 4
b1.1.3.6 | UmxunupuHT OM3HECA | 288 | 8| 2011 |b1.1.3.7| 4
b1.1.3.8 | UT-cranmapTsr | 108 | 3|12011|b1.1.3.7| 4
b1.1.2.4 | Maremaruka | 360 | 10| 2011 |B1.1.3.7] 4
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b1.1.3.7 | Apxutektypa opranuzanuu | 180 | 5| 2011 |b1.1.3.6| 4

Bb1.1.3.1 | ba3sl gaHHBIX | 216 | 6| 2011|b1.1.3.6| 4
b1.1.1.7 | BBenenue B cienuanbHOCTh | 36 | 1| 2011|b1.1.3.6| 4
b1.1.3.6 | Umxuaupunr 6uzneca | 288 | 8] 2011|b1.1.3.6| 4
b1.1.3.8 | UT-crangapTsr | 108 | 3| 2011|b1.1.3.6| 4
b1.1.2.4 | MaremaTtuka | 360 | 10| 2011 |B1.1.3.6| 4

(60 cTpok)
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TECTOBBIE 3A TAHUA A1 CAMOIIOATI'OTOBKHA

1. MO/IEJIb JIAaHHBIX OMpPEAEIISAET Coco0 pa3MEIIeHHs JaHHBIX HETIOCPEICTBEHHO
Ha MAIIMHHOM HOCHUTEJE, YUYUTHIBACT paclpe/lesieHue JAHHBIX, METOAbl JOCTyla M CIOCOObI
WHICKCUPOBAHUS, T.C. OMPEICISIOT CHOCOOBI pa3MEIICHUS [AHHBIX B Cpele XpaHCHHS U
CIIOCOOBI IOCTYIIA K 3TUM JIaHHBIM, KOTOPBIC MOEPKUBAIOTCS HA (PU3HUECKOM YPOBHE.

2. Monens cTana (haKTHYECKUM CTAaHAAPTOM MPU HHEGOIOTHUECKOM
MozenupoBanuu b/l
3. — TaKas CBfA3b, IPU KOTOPOU IK3EMILUIAP JOYEPHEN CYLIHOCTH HE

UICHTUPHUIHUPYETCS Yepe3 CBOIO ACCOIUAIIMIO C POAUTENIBCKOM CYITHOCTBIO.

4. B pensumonnsix bJ[ K mpocThIM THMamM OTHOCSITCS CIIEIYIOLIUE THIIBIL: ;
CTPOKOBBI; YHCIICHHBIH.

5. CrnenuanpHble pPEISILIMOHHBIE OINEPalMy HaJl OTHOILIEHUSMM BKIIIOYAOT: BBIOOPKY,

, COGTUHEHNUE, JICJIEHUE.

6. MO/JIeJIb MPEeAMETHON 00JacTH OTpa)kaeT JIOTMYECKUE B3aUMOCBSI3U
MEXy JIEMEHTaMH JIaHHBIX O€30THOCUTENIBHO UX COJEpKaHMsl U (U3NYECKOM OpraHu3aLuy.

7. OcuoBHbIe oHsATHS ER-Monemnu: , ,

8. — mnepeHoc arpuOyTOB OJHOW CYIIHOCTU B JAPYIYIO JUIsl YCTaHOBJIECHUS
CBSI3U MEXY HUMH.

9. B pemsunoHHbIX 0a3aX JNaHHBIX K CTPYKTYPHPOBAHHBIM THUIIAM JAHHBIX OTHOCSTCS

, 3aMHUCH (CTPYKTYPBI).

10. Jlornyeckue OrpaHUYEHHUs, HAKJIAJblBaéMble Ha JaHHBIE, Ha3bIBAIOTCS
OrpaHUYEHUSIMU :

11. Onucanue noruueckoit ctpyktypsl b/ Ha s3p1xke CY B/ Ha3biBaeTcs .

12. — CHCTE€Ma YCIIOBHBIX 0003HAa4eHMH, MPHUHATAsE B KaKOH-TnOO 00JacTH
3HAHWUW WM JeSTEIbHOCTH.

13. aTpuOyT Ha3bIBA€TCsl BHEIIHUM KIIOYOM U momeuaercss Ha ER-
JarpaMme CUMBOJIaMH.

14. B pensiiioHHBIX 0a3axX AaHHBIX K CTPYKTYPUPOBAaHHBIM THIaM JaHHBIX OTHOCSTCS
MacCCHBBHI, .

15. OtHomeHHEe HaxXOAUTCS B HOpMaJbHOU (opMe, eciiu Bce aTpHOyTHI
OTHOUICHMsI IPUHUMAIOT MPOCThIE 3HAUEHUs (aTOMApHBbIE WJIM HENEIUMbIE), HE SBISIOLIUMUCS
MHOECTBOM MJIM KOPTEXEM U3 O6oJiee 3JIeMEHTapHBIX COCTABIISIOLIMX.

16. MOJIETIBI0 HA3bIBA€TCS OPUEHTHUPOBAaHHAs Ha 4YEJIOBEKA U HE
3apucumas ot tuna CYDBJ] Monens mnpenMeTHol o06JacTH, OMNpeAessomas COBOKYITHOCTU
UH(POPMALIMOHHBIX OOBEKTOB, MX ATPUOYTOB M OTHOIIEHUH MeEXIy OOBEKTaMH, TUHAMUKY
U3MEHEHUH TNpeAMETHOM o00JIacTH, a TakXke XapakTep HWH(POPMALMOHHBIX MOTpeOHOCTEN
[I0JIb30BaTENEH.

17. B wnorammu [IDEF1X — peambHBId MM TPEACTaBISIEMbI OOBEKT,
uHpOpMalKs 0 KOTOPOM JIOJDKHA COXPAHAThCS U ObITh AocTynHOM. B nuarpammax ER-monenu

IIPEJICTABIISETCS B BUJIE IPSIMOYTOJIBHUKA, COAEPIKALLETO UMS.

18. — XapaKTepUCTUKA CBS3H MEXAY CYIIHOCTSIMH, MpEIHA3HAUCHHAs NI
0003HaYEeHHsI OTHOIIEHUS YUCIa SK3EMIUSIPOB POAUTENHCKON CYITHOCTH K YHCIY SK3EMIUISIPOB
JIOYEpHEN.

19. MPEACTABISIET COOOM KOPTEXK M3 HEKOTOPOTO  JIEKapTOBOTO

IMPON3BCACHUA MHOXCCTB.
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20. — 3TO HEAJEKBATHOCTh MOJICIH JaHHBIX MPEAMETHON 001acTH, MO0
HEKOTOpBIE JOMOJHUTEIbHbIE TPYAHOCTH B pEANM3alMU OrpaHMYCHHH NpeaMeTHOH obiacTu
cpeactBamu CYB/I.

21. S13bIKM MaHUITYJIMPOBAHUS TAaHHBIMU Pa3eISIOTCS Ha: IPOLEypHbIE U

22. — 3TO HMMEHOBAaHHAs XapaKTEPUCTHKA, SIBIAIOIIAACA HEKOTOPBIM
CBOMCTBOM CYIIIHOCTH.

23. Ecniu ogHOMY 3K3eMIUISIPY POAMTEIBCKON CYIIHOCTH COOTBETCTBYIOT | MM MHOTO
9K3EMIUIIPOB JIOUYEpPHEH CYIIHOCTM (MCKJIIOUYEHO HYJIEBOE 3HA4YE€HHE), TO Ha JUarpaMme
(IDEF1X) sTo momeuaeTcst

24, — JONYCTUMOE NOTEHIMAJIbHOE MHOXECTBO 3HAUYECHUH THIIA
JTAHHBIX.

25. CymiecTBYIOT TpY BUAAa aHOMaJIHM Mojeseil JaHHBIX MpeIMEeTHOM 001acTh: BCTABKH,
1 MOAU(UKAITIH.

26. Ilpu mnpoextupoBanuu bJ[ opranuzanuio AaHHBIX OPUHATO paccMaTpuBaTh Ha
CIIETYIOIIUX YPOBHSIX: , ,

217. aTpuOyT — COCTOUT U3 OJIHOTO JIEMEHTA JAaHHBIX.

28. Ecnm ogHOMY 3K3€MIUIIPY POJAUTENBCKOW CYHIHOCTH COOTBETCTBYIOT 0 wmim 1
SK3EMIUIAP JOYEepHEH CYIIHOCTU (MCKIIOYEHbI MHO>KECTBEHHBIC 3HAUEHUS), TO Ha JAUarpaMme
(IDEF1X) sTo momeuaeTcs

29. OTHOIICHUA ecTh napa Buga: <Wwms_arpubyta : Ums_nomena>.

30. CymecTBylOT TpH BHAA aHOMAUW MOJeNel JaHHBIX MPEAMETHON obacTu:

, YAaJneHus: 1 MOAU(PHUKAIUH.

31. S3mikoBeie cpenctBa CYBJ[ sBustorcs BaxkHeimmm kommoneHtoM CBJl, T.x.

obecnieunBaroT wWHTepdeiic monp3oBaTenell pasHbix Kareropuid ¢ CBJl w  BKIIOYAroOT:

32. aTpuOyT — COCTOUT U3 HECKOJIBKUX JJICMEHTOB JIAHHBIX.

33. Ecnum omHOMY OSK3eMIULIPY POAWUTENBCKOH CYNTHOCTH COOTBETCTBYET 3apaHee
3aJ]aHHOE 4YHCJIO DK3EMIUISIPOB JOuYepHei cymHocTH, To Ha nuarpamme (IDEF1X) »sto
MOMEeYaeTcst

34. — 3TO MHOYKECTBO KOPTEXKEH, COOTBETCTBYIOLIUX OJHOW CXEMeE
OTHOILICHHUS.

35. CyIiecTByIOT TpY BUIa aHOMAJIM MOJIETICH JaHHBIX MPEIMETHOW 001acTH: BCTABKH,
yIaJeHUs U

36. JlaHHble, OTpaXkalolIUe COCTOSHUE MPEIMETHOH OO0NacTH M HCIOJIb3yeMbIe B
aBTOMATH3UPOBAHHBIX MH(POPMALIMOHHBIX CUCTEMAX, IPUHATO HA3bIBATh

37. aTpuOyYT — COAEPIKUT OJHO 3HAUEHHE Il OJJTHON CYIIIHOCTH.

38. CBA3b HCIOJB3YETCA ISl ONMCAHHUSA CTPYKTYp, B KOTOPBIX
CYIIIHOCTb SIBJIIETCS] TUIIOM (KaTeropuei) Ipyroi CylHOCTH.

39. Yucno arpuOyToB B OTHOIIEHUH HA3bIBAIOT OTHOILIEHUSI.

40. OTHOLIEHNE HAXOAUTCA B HOpMaJIbHOW (hopMe TOrjJa U TOJIBKO TOT[a,
Korjga oTHouieHue Haxonutcss B IH®, u HeT HekmoueBBIX aTpUOYTOB, 3aBUCAIIMX OT YacTH
CJIOKHOIO Kitoua. Eciy moTeHnnanbHbli K104 OTHOLIEHMS! SBJIAETCS IPOCTBIM, TO OTHOLLIEHUE
ABTOMATUYECKU HAXOAMUTCS B HOpMaJlbHOU (hopMe.

41. K xnmment-cepBepubiM CYB/l oTHOCSTCS: , , , ,

42. aTpulyT — COAEPKUT HECKOIBKO 3HAUEHUH JJI OJTHOM CYIIIHOCTH.

43. — arpuOyT pOJIOBOrO IMpejKa, KOTOpBIA IOKa3bIBaeT, Kak
OTJIMYUTH OJIHY KaTErOpUaIbHYIO CYIIHOCTb OT APYTOH.
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44, MomHOCTh MHOXECTBAa KOPTEXEH OTHOIICHHS  HA3bIBAIOT  MOIIHOCTHIO

45. aTpubyT — 93TO aTpuOyT, HE BXOAALIMA B COCTaB HHUKAKOTO
MOTEHIMATIBLHOTO KITI0Ya.

46. CtpykrypupoBannbie bJ[ Mo Tumy ncnonbp3yeMoil MOAETH JENATCS: Ha , ,

: "

47. aTpUOyT — MOXKET UMETh MyCTOE (HEOMNpeIeJICHHOE) 3HAaUCHHE.

48. Ecnm »K3eMIuisipy poOJIOBOTO TPEIKa COOTBETCTBYET AK3EMIUIIP B KaKOM-JIHOO
IIOTOMKE, TO CBS3b SBISIETCS , Ha ER-mmarpamme wuzoOpaxaercs ¢ MNOMOIIbIO
JTUCKpUMHUHATOPA CBSI3H.

49. Cxema bBJl (B CTpYKTypHOM CMEICIIE) — OTO Ha0Op HMMEHOBAaHHBIX CXEM

50. OTHOIIEHHE HAXOIUTCS B HOpPMaJIbHOW (popMe TOTJIa M TOJIBKO TOT[a,
KOrja oTHoIIeHue HaxoauTcs Bo 2H® u Bce HekItoueBble aTpuOyThl B3aMMHO HE3aBUCHUMBI.

51. — HauMeHbIllas CeMaHTHuYecKas eauHuIa uHpopmanuu B
cTpyKTypupoBaHHou b/l.

52. aTpulyT — 3HAUYEHHUE, MPOU3BOAHOE OT 3HAYCHHUSI IPYroro aTpudyra.

53. Ecnu xateropusi emie He BBICTPOCHA MOJHOCTHIO U B POJOBOM IIPEIKE €CThb
SK3EMIUIAPHL, ISl KOTOPBIX HET COOTBETCTBYIOIIMX SK3EMIUIIPOB B IMOTOMKAaX, KaTeropus

ABJIAETCS , Ha ER-mmarpamme wuzoOpaxkaercs € IOMOIIBIO JAUCKPUMHMHATOpa
CBSI3H.

54. PensnuonHas 6a3a JaHHBIX — 3TO HaOOp , IMEHA KOTOPBIX COBIIAJAOT
C IMEHaMU CXEM B cxeme b/I.

55. CneumanpHble pEJSILMOHHBIE ONEpalMy Haj OTHOUIEHMSIMH BKJIIOYAIOT: BBIOOPKY,
MPOEKIINIO, , IeJIEHUE.

56. B crpykrypupoBanHbsix bJl paznnuaroT HECKOJBKO ypOBHEW HMH(POPMAIMOHHBIX
€MHMUII, BXOJSAIINX O/IHA B APYTYIO: , 3aIIHCh, .

o7. — MUHUMAaJbHBIA HaboOp aTpuOyTOB, MO 3HAYEHMSIM KOTOPBIX MOKHO
OJIHO3HAYHO HAlTH TpeOyeMblil IK3EMILISIP CYIIHOCTH.

58. MOJIeJIb IAHHBIX — IpeJCTaBlIeHre Oa3bl JaHHBIX B BUJE JPEBOBUIHOM

CTPYKTYPBI, COCTOSALIEH 13 00BEKTOB (ITaHHBIX) pa3IU4HbIX ypoBHEH. Takue 00beKThl HAXOAATCS
B OTHOIIEHUH IPEJIKa K TOTOMKY.

59. — DJJEMEHT JIaHHBIX, KOTOpBI IO3BOJIIET  YHHUKAJIbHO
UJCHTU(PUIUPOBATh OTAETbHBIE SK3EMIUIIPHl HEKOTOPOro THUIA CYIIHOCTH  (KOPTEXKH
OTHOIICHHUS).

60. CrnenuanbHble PESAIMOHHBIE ONEpally HajJ OTHOLICHUSAMHU BKIIOYAIOT: BHIOOPKY,
IIPOEKIINIO, COEINHEHUE, .

61. Ilporpammuas cocrasistomas CYDBJ] BkiIto4aeT KOMIIOHEHTHI: ,

62. aTpuOyThl B HOTAMAX M300paxkaloTcs Ha  JUarpaMmme

MOAYCPKUBAHUECM.
63. MOACIb AAHHBIX — JIOTHYCCKasA MOACJIb OAaHHBbIX, B KOTOpOﬁ y

MOTOMKA MOKET UMETHCSI TF000€ YUCIIO MPEIAKOB.

64. B pensmmonHoi#t BJl CyImecTByIOT ClieAyIoNie BUIBI KIIOYCH: TIEpBHYHBIC, CIIOXKHBIC,
MOTEHINAIbHBIE, ATbTEPHATUBHBIE,

65. JIBYX OIHOCXEMHBIX OTHomeHud A u B — otHomenue C,
IIOCTPOEHHOE IO TOM K€ CXEME M COJAeprKallee BCE KOPTEKHU OTHOLIEHUS A M BCE KOPTEKHU
OTHOLLIEHUSA B.
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66. K nmporpammubim cpeacteam CYB/] otHocATcs: nporpammHas cocrasisitomas CYB/I,
cucremHoe 110 u

67. — IMOMMEHOBAHHASl ACCOLMAIUS MEXKIY CYITHOCTSIMH, 3HAUMMAasi JUIS
paccMaTpuBaeMoi MPeIMETHOM 00JIacTH.
68. B MoJieny MHPOPMAaLUs MPEICTABISETCS B BUAE ABYMEPHBIX Ta0JIuUI, a

ofepaluu CBOJATCS K MAaHHUITYJISAIUSAM C TaOJIHIIaMHu.

69. B pemsmuonHoit BJ] cCymiecTBYIOT ClEIYIONIME BHABI KITFOUCH: ,
CJIOJKHBIC, TIOTCHIIUAIbHBIC, AJIbTCPHATHBHBIC, BHEIITHUE.

70. JIBYX OJTHOCXEMHBIX OTHOILIEHUU 4 u B — oTHOIEeHue C, MOCTPOCHHOE

10 TOM Xe CXeM€ U COACPIKAIICC TOJIBKO TC KOPTCIKU OTHOIICHHUA A, KOTOPBIC €CTh B OTHOIICHHUHN
B.

71. HenpouenypHble SI3bIKH, OTHOCSIIHECS K S3bIKOBBIM cpenctBaM CBJl 1 ocHOoBaHHBIE
Ha PEJIAIIMOHHOM UCYUCIICHUH: TaOIuuHbIN 361K QBE,

72. Ha ER-mmarpamme wusoOpakaercss JMHHEH, COCIUHSIONICH JBE
CYII[HOCTH.

73. MOJIeIb JAHHBIX COCTOUT U3 TPEX YaCTEil: CTPYKTYpPHOM; IIeIOCTHOM;
MaHUNYJISIUOHHOM.

74. B penaunonHoit B/l cymecTByroT ciieyronme BUbl KJIOUe: NepBUYHbIE, CI0KHBIE,
MMOTCHIIUAILHBIE, , BHCIIIHUE.

75. JIBYX OIHOCXEMHBbIX OTHomeHuii A u B — ortHomenue C,
MIOCTPOEHHOE MO TOH K€ CXEME€ M COJIeprKalllee T€ KOPTEKU OTHOIICHUS A, KOTOPHIX HET B
OTHOIIICHUH B.

76. IlpouenypHble s3bIKM MaHunyiaupoBaHus naHHbiMM B CBJl pasnuuarorcs 1o
OCHOBHBIM ~ WH(OPMAIMOHHBIM  €IUHUIIAM, KOTOPHIMH OHU  MAaHUIYJUPYIOT:  SI3BIKH,
OPUEHTHPOBAHHbIE HA TMIO3AMHUCHYI0 O0OpabOOTKYy MAaHHBIX W S3bIKM, OPUEHTHUPOBAHHBIC HA

77. Kaxxnas cBs3b B ER-nuarpamMe mosker npuHaanexarb K CIeIyIOIIUM TUIIAM CBSI3U:
, ,

78. MaHUTySIMOHHAST YacTh PEJSIMOHHONW MOJIENH ONHCHIBAET J[BA SKBHBAJCHTHBIX
croco6a MaHUMYJIMPOBAHUS PENILIUOHHBIMU JaHHBIMU — anredpy u
VCYHCIICHHUE.

79. B pensauuronnoit B/l cyiiecTByroT ciieyronue BUIbl KIIOUe: epBUYHbBIE, CI0KHEBIE,

, AIbTEPHATUBHBIE, BHELITHHE.

80. JBYX OTHOLIEHUUA A n B — otHOmeHue C, cxema KOTOpOro
BKJIIOYAeT BCE aTpUOYThl OTHOIIEHHH 4 M B, a TelO0 OTHOIIEHUS COCTOMT U3 BCEBO3MOXKHBIX
CLETUIEHNI KOpTeXel oTHOWEHU 4 u B.

81. s3bikoBbIe cpencTBa coBpeMeHHbIX CYB/l oTHOCSTCS K [IOKOJICHHUIO.

82. CBs3p THIIA 03HAYaeT, 4TO OJMH DK3EMILIAP MEPBOM CYLIHOCTH
(J1eBOit) CBS3aH C OJJHUM HK3EMIUIIPOM BTOPOM CYIIIHOCTH (TIpaBOi).

83. OCHOBHOM CTPYKTYPOH JAaHHBIX B PENSLIUOHHON MOJIENH SABIISETCS

84. — 3TO arpulyT WM Tpynmna aTpuOyTOB, YHHKAIbHO
UICHTUPHUIMPYIOIAs KaXKAbIH SK3eMILISpP CYIIHOCTH.
85. Ha OTHOIIEHUHU 4 — oTHoIEeHue C, MOCTPOEHHOE IO TOH )K€ CXEME, UTO

Y OTHOIIEHWE A, U colepxaiiee MOJAMHOKECTBO KOPTEKEW OTHOIIEHUS A, YAOBIECTBOPSIONIUX
YCIIOBUIO BBIOOPKH.

86. — 3TO COBOKYIMHOCTh SA3BIKOBBIX M MPOTrPaAaMMHBIX CPEJICTB,
MpeIHAa3HAYEHHBIX U1 CO3/IaHMs, BEICHHUS M COBMECTHOIO HCMOJIb30BaHUs bJ[ MHOrmmu
MIOJIL30BATEIISIMH.
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87. CBs3b TuIa 03HAYaeT, YTO OJMH IK3EMIUISP MEPBOM CYITHOCTH (JIEBOM)
CBSI3aH C HECKOJIBKUMU 3K3EMIUISIPAMU BTOPOI CYIIIHOCTH (IIpaBoii).
88. OCHOBHBIMU MOHATHAMHU PEISIIUOHHBIX B/ sBisroTCs: , , ,

89. OJTHO3HAYHO HICHTU(DUIUPYET KAKIBIH KOPTEK
OTHOILICHHS.
90. oTHouieHust 4 — otHoueHue C, cXeMa KOTOPOrO COCTOUT U3

MOJIMHO’KECTBA aTPUOYTOB, IO KOTOPHIM MPOU3BOAUTCS TaHHAS OTIepaIusi, a KOPTEKHU COJIEPKAT
COOTBETCTBYIOIINE 3HAYCHUS U3 KOPTEkKEN OTHOLIECHUS A.

91. Cucrema ynpasnenus 6azamu naHHbIX (CYBJl) — COBOKYNHOCTH MPOrpaMMHBIX U
JUHTBUCTUYECKUX  (S3BIKOBBIX)  CPEICTB  OOIIEr0 WM  CHEHUAIbHOTO  HA3HAYCHWS,
o0ecreunBaroIIMX yIpaBiIeHUEe CO3JaHUEM U UCTIOIb30BaHUEM .

92. Ces3b THIA 03HAYaeT, YTO KaXIbIi K3EMILUIAP MEPBOU CYIIHOCTU
MOJKET OBITh CBSI3aH C HECKOJIBKMMH DK3EMIUISIPAMH BTOPOW CYIIHOCTH, U KaKIBIA SK3EMIUISIP
BTOPOIl CYIIIHOCTH MOXET OBbITh CBSI3aH C HECKOJIBKUMU IK3EMILISIPAMHU MEPBON CYLTHOCTH.

93. OCHOBHBIMU NOHATUSAMHU PENALUOHHBIX bJl ABISAIOTCSA: TUI JaHHBIX, aTPUOYT, TOMEH,

, KITI04, KOPTEeX.

94, KIIFOY COCTOUT U3 HECKOJIBKUX aTpHOyTOB.

95. oTHOmIeHUH A W B 1oa0o0HO [EeKapTOBOMY MPOU3BEACHUIO
OTHONICHUH, HO CIICTNIEHUE KOPTEXKEW OTHOMICHUNH A U B MPOUCXOIUT HE KAXKIO0€ C KaXKIbIM, a
M0 HEKOTOPOMY YCIIOBHIO.

96. Cucrema 6a3 JaHHBIX BKIIOYAET CIEAYIOUINE B3aUMOCBS3aHHbBIE U B3aMMO3aBHCHMBbIE
KOMITOHEHTHI: 0a3y JIaHHBIX, TEXHUYECKUE CPECTBA, OPraHU3AIMOHHO-METOIUYECKHUE CPEICTBA,
aJMUHUCTpaTOpa U

97. Tun cBsI3u MHOTI'O-KO-MHOTHM — THIl CBSI3U, JONYCTHUMBIA Ha
paHHUX 3Tanax pazpaboTku Mozenu. B nanpHelineM oH A0MKEH ObITh 3aMEHEH JIBYMS CBSI3IMU
THIIA IIyTEM CO3JaHUS IPOMEKYTOUHOM CYITHOCTH.

98. OCHOBHBIMH MOHATHAMH PEISIMMOHHBIX B/l SBIAIOTCS: THT TaHHBIX, aTPUOYT, TOMEH,
OTHOILICHHUE, , KOpTEeXK.

99. KJIFOY — 3TO TOTEHIMAIBHBINA KJIFOY, HE CTABIINN IEPBUYHBIM.

100. OTHOIIEHUN A U B — COeIMHEHHE TI0 YCIOBUIO HEPABEHCTBA

3HaueHUM aTpuOyTOB OTHOLIEHUHN 4 U B.

101. CneuuanbHble pEIALMOHHBIE ONEpalMM, BXOASAIIME B COCTaB pEISLMOHHOMN
anreOpsbl:

102. — TaKas CBS3b, IPU KOTOPOW DK3EMILISP JOUYEPHEN CYLIHOCTU
UICHTUPHULIHUPYETCS Yepe3 CBOIO ACCOLHUAIIMIO C POJAUTENIBCKOM CYITHOCTBIO.

103. B pensturonnoit BJ1 mpocTeie (aToMapHbIe) THIBI TaHHBIX HE 00J1a1al0T BHYTPEHHEH
CTPYKTYpoil. JlaHHbIE TAKOTO TUMA HA3bIBAIOT .

104. Pensuumonnass mojens npezacrasiser b/l B Buje MHOXecTBa B3aMMOCBSI3aHHBIX
oTHoIEeHHH. CBA3M MEXy OTHOIIEHUSIMUA YCTAHABIMBAIOTCS C TOMOILBIO KITIOYEeH.

105. COEIMHEHUE OTHOIIEHUH A4 U B — COeIMHEHHE MO YCIOBHUIO
paBeHCTBA 3HAYEHHUI HEKOTOpOro obiero arpubyra oTHOIIEHUH 4 1 B (dalie BCero paBeHCTBO
3HaYeHUU TIEPBUYHOTO U BHEIIIHETO KIII0Ya).

INPUMEPBI BOITPOCOB JJIAA NIOAI'OTOBKH K 3AYETY U DK3AMEHY

1. Tonstue «cucrema 6a3 manabix» (CBJl). TpeboBanus k CBJl. OCHOBHBIE KOMITOHEHTHI
CB/.
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SAzpikoBbie cpenctBa CbJl 1 ux knaccudukausi.

[TonsTre «6a3a MaHHBIX.

ApxuTeKTypa cuctem 0a3 JaHHBIX.

[MonsTus «cucrema ynpapnenust 6azamu nanueix» (CYBJ]) u «6a3wr nanasix» (bJ1).
[IporpamMHas cocTaBIsIOIIAsl CUCTEMBI 0a3 JaHHBIX.

TexHuueckue cpeacTBa cucteM 06a3 NaHHBIX.

CrpykrypHas cxema B3auMmo ielicTBusl komnoHneHtoB Ch/I.

Knaccudukanus 6a3 qannsix. [IpuBenute mpuMepsl.

Knaccudpukanus CYB/I. [IpuBenure npumMepsi.

@ynkiun 1 0030p coBpemenHbIx CYB/I.

Cospemennas CYB/], kak unTerprpoBansas miatgopma o0padboTku HHPOPMALIUH.
OcHoBHbIE XapakTepucTuku ceppepHbix CYB/I.

Dransl IPOEKTUPOBaHUs 0a3 JaHHBIX U UX B3aUMOCBSI3b.

15. [onsTus «uHGOPMaIMOHHO-TOTHYECKas MOAEIbY (KOHIENTYalIbHAs ) U «JlaTaloruyecKas
MO/JIeJb» JaHHBIX.

16. CriocoOb1 onrcanusi HHGOJIOTUIECKON MOJICITH.

17. Mopens  «cymHOCTh-cBsi3b» (ER-Momens) - crammapt mnpu  UHGOIOTHYECKOM
MOJIeTUPOBAaHUH 0a3 TaHHBIX.

18. IlonsaTtue «dusnyeckas MOJEIb» JTaHHBIX.

19. ER-Mozens ¥ OCHOBHBIE MOHATHS MOZAEIU (CYIIHOCTb, SK3EMILISP CYIIHOCTH, aTpUOyT
CYII[HOCTH, CBSI3b).

20. Buas! atpubyroB ER-monenu. KintoueBbie u HeK04eBbIe aTPUOYTHI CYIIIHOCTH.

21. Horamuu mis npencrasienus ER-monenm.

22. Tlonsitue «cBsizb» B ER-momenn. Tumbr cBsizelt (0JUH-K-OJHOMY, OIMH-KO-MHOTHM,
MHOT'0-KO-MHOTHM) U 0003Ha4Y€HHE TUIOB CBsi3M B HoTauuu IDEF1X.

23. Unentudunmpyromasi cBs3b. HewmneHntudumupyromas cBsi3b. MOIIHOCTh  CBSI3H.
3aBucuMas U He3aBUCcHUMas CynHOCTH. O003HAUECHUE CBsI3€l, MOIIHOCTH CBSI3U U CYITHOCTEH B
gortamu IDEF1X.

24. Tloustue «murparsy». KirtoueBbie 1 HEKITIOYEBbIC aTPUOYTHI CYIITHOCTH.

25. TloHATHE KaTeropualbHOW CBSI3W CYITHOCTEH W ee TUmbl. [loHATHE NUCKPHUMHUHATOPA.
JlucKkprMHHATOPBI OJTHON U HETIOJHOM CBSI3U U UX 0003HaueHune Ha ER-auarpammax.

26. Hepapxudeckas, ceTeBasi U PEIIAIIMOHHAS MOJICH JaHHBIX B 0a3ax maHHBIX. OCHOBHBIE
MOHSITUS UePAPXUUECKON CTPYKTYPHI.

27. OCHOBHBIE TOHATHS PESIHOHHOM MOJENHU JNaHHBIX (OTHOIIEHHE, aTpuOyT, JOMEH,
KOPTEXK, TMEPBUYHBIA KJIIOY OTHOIICHMs, BHEIIHHHA KIIOY, CBSI3b OTHOIIECHUH, KOHTPOIb
LEJIOCTHOCTH CBSA3EN).

28. OCHOBHBIC TIOHATHS PENAIMOHHBIX 0a3 JaHHBIX: TUIl JaHHBIX, JIOMEH, aTpUOyT, KOPTEXK,
KITFOY, OTHOIIIEHHE.

29. Pensuuonnple  0a3pl  JaHHBIX. [WNBI  JMAaHHBIX: TPOCTBIE  THUMBl  JIAaHHBIX,
CTPYKTYpHUPOBAHHBIE TUIIbI IAHHBIX, CCHUIOYHBIE THITHI JaHHBIX. [IpuBeIuTE MpUMEpHI.

30. TloHATHSA «OTHOIIECHUEY», «ATPUOYT», «KOPTEK)», «CTEMEHU OTHOIICHHS, «MOIIHOCTH
OTHOIICHHUSD», «CXeMa 0a3bl JaHHBIX» B PEISIMOHHBIX 0a3ax HaHHBIX. CBOMCTBA OTHOLICHUIA.

31. Ilonatue «xmro4y». Buasl Kmodeil: TNepBUYHBIC, CIIOXKHBIE, MOTCHIUAIbHBIE,
aIbTepHATHBHBIC, BHEIITHHUC.

32. TIOHATHS «IIETOCTHOCTH CYIITHOCTEH» M «IEJIOCTHOCTB O CCHUTKAM).

33. Pemsimmonnas anredpa. TeopeTHko-MHOXKECTBEHHBIE onepanuu. Oneparysi 00beTMHEHUS
otHoumeHui. [IpuBeaure npumep.

34. Pensumonnas anrebpa. TeopeTnko-MHOKECTBEHHBIE ornepanuu. Onepaus mepeceueHust
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otHoumeHui. [IpuBeaure npumep.

35. Pemsiumonnas anrebpa. TeopeTMKo-MHOXKECTBEHHBIE omeparuu. Ornepanus B3sITUS
pa3HOCTU OTHOLIEHUH (Beruntanue). [IpuBenure npumep.

36. Pemsimmonnas anrebpa. TeopeTMKo-MHOXKECTBEHHBbIE omnepanuu. Ormnepanusi B3sTHA
JIeKapTOBa MPOM3BEACHUS OTHOLICHUH (JIeKapTOBO Ipou3BeaeHue). [lpuseaure npumep.

37. CneuunanbHble peJSIIIMOHHBIE ONIepaliy: BEIOOpKA Ha oTHOIIEeHUH. [IpuBeauTe npumep.

38. CneuunanbHble pesIIIMOHHBIE ONIepalliy: TPOEKIHs oTHOoIeHus. [IpuBeauTe npumep.

39. CneuunanbHble pENIIIMOHHBIC ONEpalMU: COeIWHeHHe OTHoIIeHui. [IpuBenure mpumep.
EcrecTBeHHOE coeMHEHNE OTHOLIEHUM. Tera-coequHeHne OTHOLEHU M.

40. CneuunanbHble peJSILIMOHHBIE oniepaluy: aeneHue. [lpuseanure npumep.

41. PensunoHHOE wuCYHCIEHHE. PelsIIIMOHHOE HWCYUCICHUE KOPTEXKEH U PeslUOHHOE
UCYHCIICHUE IOMEHOB B KOHTeKcTe 0a3 naHHbIX. [loHaTHe mpenukara. Jloruueckue onepaTopsl
AND, OR, NOT.

42. Omnepanuu pensiuonHoit  anre6psl  (mo Komny). Tumbl  omepauuil  coequHEHHS
OTHOLLIEHHUH.

43. TloHATUS «HOpMaNu3allds OTHOIICHUW» U «HOpMalibHas (opma». OCHOBHBIE CBOWCTBa
HOPMaJIBbHBIX QOpPM.

44. Tlepas nopmanbHas Gopma (1HD). OynkunoHanbHas 3aBUCUMOCTb MEXKIY aTpuOyTaMu
OTHOIICHHUS (TIOJTHAS, YACTUYHAS, TPAH3UTUBHAS).

45. JlekoMmo3uiusi cxeMmbl oOTHolueHusa. Hopmanbuble ¢opmbl. BiusHue creneHu
HOpMAaJIM3AIMHN Ha IPOU3BOIUTENBHOCTH paboThl CYB/I.

46. JlekoMITO3UIUsl CXEMbI OTHOLIEHUS. AJITOPUTM MEepPeXoia OT MePBO HOPMAaIbHOU (HOPMBI
KO BTOPOIl HOpMaJIbHOM (hopme.

47. JIeKOMITO3UIIMS CXEMbl OTHOIIIEHUS. AJITOPUTM IIepexoa OT BTOPO HOPMaIbHOU (POPMBI
K TpeThel HOpMabHOU (hopMe.

48. Hopmanbnas ¢opma boiica-Kogmna (HOBK). Anroputm HOopmanu3amuu (TpUBEACHUE K
HOBK).

49. Yersepras HopMaibHas popma (4HD). Anroputm nepexoma or HOBK k 4HO.

50. IIsTast HopmanbHas popma (SHD). Anropurm nepexona ot 4HD x SHO.

51. UnpexcupoBanue 3amuCcen. [ToBbiIeHNE MPOU3BOAUTEITBHOCTH 00paboTku
WH/IEKCUPOBAaHHBIX JJAHHBIX.

52. Tunsl nansbix B Postgresql. [IpaBuia u ¢pyHKIMH peoOpa30BaHUs TUIIOB.

53. 3wk SQL. CymectByromue cranaaptsl SQL-s3bika.

54. S3pik SQL. Komanma CREATE DATABASE u ee cuHTakcuc.

55. S3pik SQL. Komanga CREATE TABLE u ee cunTakcuc.

56. Azpik SQL. Komanga INSERT INTO u ee cunTakcuc.

57. 3k SQL. Beibopka ganneix. Oneparop SELECT u ero cunrtakcuc.

58. S3bik SQL. Coenunenus. Onepauus LEFT JOIN.

59. Azpik SQL. Co3mxanue moa3amnpocos.

60. 3bik SQL. CopTupoBKa 10 BO3PACTAHUIO U YOBIBAaHUIO.

61. S3sik SQL. I'pynnupoBKa 1 arperaTHble pyHKIUH.

62. S3pik SQL. Hcnonb3oBanue ycinoBus WHERE (10 rpynnupoBKH) U NpeasoxeHus
HAVING (nocne rpynnupoBkn). VX nucnosibp3oBaHue B 3arpocax.

63. A3pik SQL. U3menenne n ynanenue ganabix. Omeparop UPDATE u ero cuHTaKcwHC.

64. S3pik SQL. U3menenune n ynanenue ganabix. Omneparop DELETE u ero cunaTakcuc.

65. A3pik SQL. Omepatop ALTER TABLE u no6aBnenue cTonOIioB B Ta0IHITy.

66. S3weixk SQL. Tpanzakuuu. UcnonaszoBanne BEGIN 1 COMMIT B Tpan3akiusx.

67. CYB/I Postgrisql u ocHOBHBIE KOMaHBI TIpHIOKEHUs PSl.
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