MuHHCTEPCTBO HAYKH U BBICIICTO o0pa3oBaHus Poccuiickoii denepannn
HAITMOHAJIbHBIN NCCIIENOBATEJIbCKUN
TOMCKUU I'OCYAAPCTBEHHbBIM YHUBEPCUTET (HU TT'Y)

I/IHCTI/ITYT HpHKJIaIIHOfI MAaTCMAaTUKN U KOMIIBIOTCPHBIX HAYK

YTBEPXIEHO:

HupekTop
A. B. 3amsatun

O1ieHOYHbIE MaTepHUAJIbI 110 TUCIUILIMHE
bazbe1r maHHBIX
10 HAMPABJICHUIO MOJATOTOBKH
09.03.03 IIpukaagnas uapopmMaTnkKa

HamnpaBnenHocTh (Mpo¢huiIb) MOArOTOBKHU:
HcKkyccTBEeHHBII HHTEIEKT U 00JIbIIINE JaHHbIE

dopma 00ydeHuUst
Ounas

Kpanuduxarnms
bakaaasp

I'on npuema
2025

COI''TACOBAHO:
PykoBonutens OII
C.II. CymeHnko

[Ipencenarens YMK
C.II. Cymenko

Tomck — 2025



1. KOMHeTeHIII/II/I U HHAHKATOPbLI HUX JOCTHXKCHHUSA, IIPOBEpAEMbIC TaHHBIMHA
OL€CHOYHBIMH MaTepHaAIaMH

[{enpro 0OCBOEHUS TUCIUTIINHBI SBISETCS POPMUPOBAHUE CIEAYIOMUX KOMITCTESHITUH:

OIIK-2 CnocobeH NOHMMATh NPHHIMIBI PAa0OTHI COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJIOTMI W MPOTPAaMMHBIX CpPEJICTB, B TOM 4YHCJIE€ OTEUYECTBEHHOIO IPOU3BOJCTBA, U
MCIOJIb30BATh UX MPH PEIICHUH 3aa4 TPo(hecCHOHATBHOM e TEIIbHOCTH.

[IK-2 CnocobeH IUIaHupOBaTh, OPTaHW30BHIBATH HCIIOJIHEHHE, KOHTPOJIb W aHAU3
OTKJIOHEHUH ans 3((EKTUBHOrO [OCTHXKEHUS LeNel MpoeKTa B paMKaxX YTBEP:KICHHBIX
3aKa34uKoM TpeOoBaHMH, OI0/KETa U CPOKOB.

Pe3synbraramMu OCBOEHUS IHMCUUIUIMHBI SBJISIOTCS CIEIYIOIINE MHAUKATOPBI TOCTHKEHUS
KOMIIETEHLIH:

HOIIK-2.1 Ob6nagaeTr HEOOXOIWMBIMH 3HAaHUAMH B 00JacTH HWHGOPMAITMOHHBIX
TEXHOJIOTHI U MTPOTrPAMMHBIX CPEJICTB, B TOM YHCIIE TOHUMAET MPUHITUIIBI UX PAOOTHI

NIIK-2.1 Brnageer ki1acCHYeCKUMHU KOHIEHNIMSAMH W MOJEISIMH MEHEIKMEHTa B
YIPaBJICHUU POCKTaMHU

NIIK-2.2 ToroB 000CHOBaTh NpPUHUMAEMble MPOEKTHBIE PEIICHUS, OCYIIECTBISAThH
MOCTAHOBKY M BBITIOJIHEHUE 3KCTICPUMEHTOB I10 MIPOBEPKE UX KOPPEKTHOCTU U IPPEKTUBHOCTH

HIIK-2.3 ToToB coOCTaBisATh W KOHTPOJUPOBATh ILJIaH BBINOJHSIEMOW pPaOOTHI,
TUTAHUPOBATH HEOOXOIUMBIE TSl paOOTHI PECYPCHI U OLIEHUBAThH PE3YIbTATHI

2. OueHoYHbIE MATEPUAJIBI TEKYIEr0 KOHTPOJISI U KPUTEPUH OLlEeHUBAHUSA

DeMEeHTHI TEKYIIET0 KOHTPOJIS:
— KOJUIOKBUYMBI;

— KOHTpOJIbHas paloTa;

— nabopaTopHble paboTHI.

Komnoxsuym (MOTIK-2.1)

Urto kxpoMe JaHHBIX HEOOXOAUMO NSl TOJTYUYeHHs] MHPOpMaIiu?

[Tepeuncnure Tpu 3Tana mnpouecca 00pa3oBaHus HHOOPMAIMK U3 JAHHBIX.

Kakwue paznensl CeMMOTHKY U3Yy4atOT 3TH 3Tallbl?

K kakomy kiaccy nH(pOpMaIMOHHBIX CUCTEM OTHOCATCS cuctembl bJ1?

B uewm 3akiouaercsi OCHOBHOE Ha3HAYEHHE MOJIEH JIaHHBIX ?

M3 KakuX KOMIOHEHTOB COCTOUT aToMapHas eauHuua uadopmaruu (AEN)?

C ueM acconuupyroTcs oHsATHsl «cxema bJ» u «6a3a maHHBIX» MpU TaOTUIHOM
IIPEJICTAaBICHUN JaHHBIX?

NookrwnpE

8. [aiite CTpyKTypHOE ONpeaeIeHne MOJIETN JaHHbIX.
9. Yro nmpencrasnser codoit CYB/1?
Kiroun:

1. WuTepnperanust.

2. CHUHTaKCHYECKHI, CEeMAHTHYECKUI M IIPArMaTUYECKU aHAIIN3.

3. CuHTaKTHKa, CEMaHTHKA U IparMaTuka.

4. WnuTepnperanus npeacTaBieHa B BUIE JaHHbBIX.

5. Mogenu naHHBIX O0ECHEeYMBAIOT HMHTEPIPETAMIO JaHHBIX M, TaKUM 00pa3oM,
noJiyueHue HHPOopMaIuu.

6. Wnentudukatop o0beKTa, HAMMEHOBaHKE TPU3HAKA, 3HAUCHHE MTPU3HAKA.

7. C yem acconuupyrotcst HoHATUs «cxema bJl» u «ba3a AaHHBIX» NpU TAOIUYHOM
IIPEJICTAaBICHUN JaHHBIX?

8. JlaiiTe CTpyKTypHOE OnpeaeieHne MOJIETN JaHHbIX.

9. CYBJl — o910 mporpaMMmHOe oOOecrieueHue [Uisl CO3JaHusl, BEACHUS W

ncnonab3oBanus b/I.



Kputepuu onieHnBaHus pe3yabTaTOB KOJUIOKBHYMa
(KaxAblid CTYICHT MOJIYYaeT 10 JIBa BOIPOCA)

KonnyecTBo npaBUIBHBIX OTBETOB Ouenka
2 5
1 4
0 2

KonrpounbHas padora (UIIK 2.1, UTIK-2.2, UTIK-2.3)
KoHTposbHast paboTa COCTOMT B HAIMCAHUH 3arpoca Ha si3bike SQL Juis mpeuioxKeHHOTo
B TEKCTOBOM BHJIE 3aIIpoca.

[Ipumepsl 3an1pOCOB:

3anpoc 1
Bbinath aMuiiny naMeHToB ¢ AUarHo3oM «BocrnaieHue JTerkux.

3anpoc 2
Beigate ¢damMwimu TaNMEHTOB ¢ JUarHo3oM «BocnaiieHue Jerkuxy», JekKaluX B
OOJILHULIE.

OTBETHI:

3anpoc 1

SELECT ®amunus FROM Ilammenr WHERE Perucrparnonnsiii Homep IN (SELECT
Perucrpanmonnsiit Homep FROM Jluarno3 WHERE Tun nuarnosza = ‘Bocmnanenue Jerkux’)
WITH

SELECT ®amunus FROM Ilauuent JOIN [duarnoz USING Perucrpanuonssiii Homep
WHERE Tun quarnosa = ‘Bocnanenue jgerkux’)

3amnpoc 2

SELECT ®damunus FROM Ilarmenr WHERE Perucrparmonnsiii Homep IN (SELECT
Perucrpanmonnsiii Homep FROM Jlmarnoz WHERE Tun nmarnosa = ‘Bocmanenue jierkux’)
AND Peructpannonssiii Homep IN (SELECT Perucrpaunonssiii Homep FROM Pasmerienue)
17001

SELECT ®amunus FROM (ITauuent JOIN Iuarnoz USING PeructpannonHsiit HoMep)
JOIN Pasmemenune USING Perucrpannonnsiii Homep WHERE Tun nuarnosza = ‘Bocnanenue
JIeTKHX)

Kpurepuu oneHuBaHus:

Pe3ynpTaThl KOHTPOJIBHOH PabOTHI OMPEACNISIOTCS OIECHKAMU «OTIHYHO», «XOPOIIOY,
«yIIOBIICTBOPUTEIBHOY, «HEYOBIECTBOPHTEIHEHOY.

OneHka «OTIMYHO» BBICTABISAETCS, €CIHM 3allpoC HAIKCaH JIOTWYECKH IPAaBUIIBHO WU
3P PEKTUBEH.

OneHka «XOpOIIO» BBICTABIISICTCS, €CIIM 3allpOC HAIMCAH JIOTHYECKH MPaBIIBHO, HO HE
3P PEKTUBEH.

OueHKa  «yIOBJIETBOPUTENHHO»  BBICTABIISICTCS,  €CIM  3alpoC  HAIHCaH ¢
HE3HAYUTEIILHBIMH OLUTHOKAMH.



OL[GHKa «HCYHOBJICTBOPUTCIBHO» BBICTABIIACTCA, C€CJIM 3alpOC HAIIMCAH a0COJIFOTHO
HCIIPABUJIBHO.

ITporpammoii npexycmorpensl 4 maboparopusix padorer (MIIK 2.1, UTIK-2.2, UTIK-2.3)

KOII 1 HAMMEHOBAaHUE PE3yJIbTATOB 06yqunﬂ Buj oueHouHOro cpeacrsa

1. JTaboparopnas padora Nel.

MIIK-2.1 2. JJaboparopnas padota No2.

. JJabopaTopHnas pabota Ne2.
. Jlaboparopnas padota Ne3.
. JlaboparopHast pabota Ne4.

UIIK-2.2

. JlaboparopHast pabota Ne2.
. JlaboparopHast pabora Ne3.
. Jlaboparopnas padota Ne4.

WIIK-2.3

W N —| W N —

[Tpumepsl TpeboBaHMi K 1a00OpaTOPHBIM paboTam
TpeboBanus k mabopaTopHOii padboTe 2:
1. Tonyuuts y npenojaBatens onucanue rnpeamerHoit oonactu (IIp0O).
2. TloaroToBuTh Ha Oymare TEXHHYECKOE 3a/IaHUE Ha pa3pabOTKYy, BKIIOYAOIICE:
1. Cnucok 6usnec-nporeccos (3anau [1pO), ans undopmanmoHHoro odecrneyeHus
KOTOphIX co3naercs b/l (1-5 mTyk B 3aBUCHMOCTH OT CIIOKHOCTH).
2. Cnucok tunos 00bexToB I1pO ¢ ux arpubyramu (7-11 mwryk).
3. Cmmcok tumnos cBszeit [IpO ¢ ux arpudyramMu u orpaHUYeHUsIMU 11eT0cTHOCTH (7-11
mITYK, pa3HbiXx TUHOB (1:M, M:N), xenatenbHo Hau4ue cBsi3eil creneHu O6oblie

JBYX).

4. Cnucok 3ampocos (7-11 mTyk, HeTpUBHAIBHBIX, peaJbHO HEOOXOIUMBIX IS 3a7a4
[1p0O).

5. Cmucok oT4eToB (3-5 MTYK, HETPUBHAIBHBIX, peaTbHO HEOOXOUMBIX TS 3a7a4
[1p0O).

3. CnpoektupoBath ER-cxemy B HoTanuu Yena amns [IpO, Bkirogaronyo:
1. ER-gmarpammy (MHOXeECTBa CYIIIHOCTEH, MHOKECTBA CBSA3€H, POJIU, OTpaHUYECHHUS
LEJIOCTHOCTH).
2. Crucku aTpuOyTOB MHOXKECTB CYIITHOCTEH U CBSI3EH, a TAKXKE COIMYTCTBYIOIIHE UM
OTrpaHUYEHUS LIEIIOCTHOCTH.

TpeboBanus k madopaTopHoit paboTte 3:

1. Cosznate B OD HoByto Application System:
RON (Repository Object Navigator) -> GLOBAL SHARED WORKAREA -> Edit ->
Create Child... -> Application Systems -> OK -> <ums npeaMeTHOH 001acTIH>,

2. Cosnats B 310 npukinaaaoi cucteme Oracle Database:
RON -> <ums npeomemnoti ooracmu> -> Edit -> Create Child... -> Oracle Databases -
> OK -> <ums BJ1 (mocnennuii napametp okHa npuserctBus Oracle Designer, T.e.
stu20)>.

3. Co3nats B 9T0M Oaze qanHbIX USer:
RON -> <ums npeomemnoti obracmu> -> Oracle Databases -> <ums B/[> -> Users ->
Edit -> Create -> <ums nonb3oBarens (kak npu perucrpauu B OD)> -> Initial Password
=* (Ilpumedanue: HE HY)KHO * 3aMEHSTH BalllUM TTApoOJIeM).

4. Tloctpouts ER-muarpammy (no ER-cxeme yTBepskaeHHoi B 1abopaTopHoii padote Ne2):




Co3znaTh HOBYIO IMarpaMMy

Hcnons3ys Bosmoxxknoctu ERD co3nath Hy)HBIM HAOOp MHOKECTB CYIITHOCTEH U
MHOXECTB CBSI3€H.

3amaTh eCTeCTBEHHBIC KIIFOUH, Iie HeoOxoaumo onpenenuts |D-3aBucumocts (mipu
CO3IaHHUH PENIAIIMOHHON CXEMBI BO BCEX OTHOIICHUSX, IJIe OTCYTCTBYIOT KIIIOUH, OYIyT
CTEHEPUPOBaHBI CypPOTaTHBIE IEPBUYHBIC KITFOUH ).

[Tpu HEOOXOMUMOCTH T0OABUTH BCE OCTATBHBIC BUIBI OTPAHHYCHUH IIETIOCTHOCTH KPOME
Check Constraints (MoryT ObITh 3a1aHbI TOJBKO B PEISALMOHHON MOJCIIHN ), KOTOPHIE BB XOTUTE
OTPA3UTh B PEISIIUOHHON MOJICITH.

CoxpanuTthb, HanieyaTatb ER-nuarpammy.

3. OueHOYHBbIE MATEPHAJIBI HTOTOBOT0 KOHTPOJIA (MIPOMEKYTOUYHOM ATTeCTAllUH) U
KpUTEepHUH OlleHUBAHUS

OreHka 3a MPOMEKYTOUHYIO aTTECTAlMIO 0 JUCIUIIINHE BBICTABIISETCS KaK
cpenHeapudmeTryecKkas mo UTOraM TEKYIIEro KOHTPOJIsSl yCIIeBaeMOCTH M 9K3aMeHa (CaaeTcs 1o
JKEJTaHUIO CTY/ICHTA IS YAyUIIEHUS OLEHKH ). [IJIsl OLIeHKU MPOMEXYyTOYHOM aTTeCTaluu
HCIIOJIb3YETCS TPAJULIMOHHAS 1I1KAJIa OLICHUBAHMUS.

Bomnpocsl 5k3ameHa

1. Texunosorusa BJ/l. ®yHknuonaibHas cxema cuctembl BJl, ponu ee y4acTHHUKOB.
Apxurektypsl cucteM bJI. JIBa ocHoBHbIX kinacca cucteM b/l — OLTP u OLAP.
MHoroypoBHeBasi cucTeMa MpeCcTaBIeHUN MPeaMETHON 00IacTi. Moiens JaHHBIX.
AtomapHas enununa uHpopmanuu. baza mannbix. Cxema BJl. KoHcTpykTuBHBIE
3JIeMEHTHI MoJienu AaHHbIX. Cuctema ynpasienus bJl. SI3bik onpeneneHus: JaHHBIX.
S3bIK MAHUITYJIUPOBAHUS JTAHHBIMH.

2. Crtpykrypbl. 3Hak. Tum. OCHOBHBIE CIOCOOBI CTPYKTYpPH3AIllMH JTAHHBIX:
abcrtpakius, 0o6o0menue, arperamnus. @opMbl MpeACcTaBIeHUS JaHHBIX: KOMILIEKC,
MHOXECTBO, KOPTEX, JIOMEH, aTpuOyT, oTHouieHue. VHTeprpeTranus aHHBIX.
IIpencraBnenus nHbopmanuu: TabIULbL, TpadBml.

3. Orpanunyenusi uejocTHocTH. OrpaHUYEHUE ICIOCTHOCTH. BUIBI OrpaHUYCHHIA:
BHYTpEHHHE U sBHbIe. Bepudukamus orpaHu4eHHid UEIOCTHOCTU. THIBI
OTpaHWYCHUHN: OTrpaHUYEHUs Ha 3HA4YeHUs aTpuOyTOB, OrpaHUYCHHUS Ha
otobpaxenus. Orobpaxenue. Kapaunanenoe uucno (KY). MwunumansHoe KY.
MakcumanpbHoe KY. Buasl oToOpakeHHil: HEOTpPaHHMYEHHOE, TIOJHOCTHIO
ompezeneHHoe, (PyHKIMOHANIBHOE (YacTHYHOE, ToNHOe). Bumael OuHApHBIX
OTHOIIEHWH:  "MHOTHe-KO-MHOruM",  "OaWH-KO-MHOTHM'",  "OJHMH-K-OJHOMY".
OrpanuveHus Ha OTOOpaKeHHSI MEXAy aTpuOyTamu OJHOTO oTHomeHus. Kirou.
OrpannydeHust Ha 0TOOpaKEHUS MEXKIY OTHOIICHUSIMHU.

4. Omepanun. Pacmupennoe coctosuue bJl. Omepanuu Hajg AaHHBIMH, CENEKITHS,
nevicteue. Buapl nedictBuit. CrnocoOwl cenekiuu. HaBuranmoHHBIE OIEepaluu.
Crnenuduxannonnsie onepauuu. [Ipoueaypst B

5. ER-mopeas. Mecto ER-mozenn B MHOroypoBHEBOH cuCTEME IMpenCTaBICHHM
npenMeTHo o6macTu. CTPYKTYphl: MHOKECTBO CYIIHOCTEH, MHOKECTBO CBS3EH,
poJib, MHOXXECTBO 3HadyeHWi, aTtpuOyT. IIpencraBnenne muTeHcnonama bJl: ER-
nuarpamma. [IpencraBnenue skcreHcuonana bJl: rpadwl, Tabmumsl. OrpaHuueHus
IETTIOCTHOCTU: KJIIOY CYIIHOCTH, KIIOY CBSI3M, 3aBUCHMOCTBH CYIIECTBOBAHUS,
3aBUCHUMOCTh MO0 uAaeHTHUKanuu. Hasznadenne wmomenu. Momudukamuu ER-
Mozenu Yena: pacmupenHas ER-monens, Hotanus bapkepa, notamus IDEF1X.

6. PeasimmonHasi moaesib. CTPYKTypbl: OTHOIICHHE, KOPTEX, JOMEH, CTEICHb
OTHOIICHHS, MOIIHOCTh OTHOLICHHs, aTpuOyT. OrpaHuyeHus] I[eJIOCTHOCTH:
BO3MOXHBIM KJIKOY, IEPBUYHBIM KIIOY, CYppOraTHBIA KJIIOY, BHELIHUW KIIIOY,
Tpurrep. HaBuraunonusie omepanuu, Kypcopsl. Crneun(ukanuoHHbIE ONEPALUU:



PEJSILIMOHHASA  AJITEBPA,  PEJIAIMOHHOE  MCYUCJIEHHUE  C
INEPEMEHHBIMU-KOPTEXXAMMU, PEJIALIMOHHBIN S3bIK SQL.

7. Teopus pensuuonHbix B/l M KkjJaccHuyeckasi MeTOAMKA IPOEKTHPOBAHUS
peasimuoHHbIx  cxeM  BJI.  YHuBepcaapbHOEe — OTHOIIEHWE.  AHOMAJIHH.
@OyHKIoHanbHbIe 3aBucuMocTH. Hopmanbuble Gopmbl oTHomenuil. Hopmanbhas
dbopma boiica-Konnma. AkcnoMbl GyHKITMOHAIBHBIX 3aBHCHMOCTEH. MUHUMaIbLHOE
MOKPBITHE MHOKECTBAa (PYHKLIMOHAIBHBIX 3aBHCHUMOCTe. Kiaccuueckas meronuka
MIPOEKTUPOBAHUSI PENISILIMOHHBIX cXeM b/l (anroputM AeKOMIIO3UILINN).

8. CemaHTHMYecKasi MeTOIMKA IPOEKTHPOBAaHMS PpeJIssUHOHHBIX cxeM B/l
OyHKIHMOHANBHOE  MOJENUpPOBaHHE TNpeaMeTHOH obmactu. CemMaHTHUYECKOE
MOJIEIMPOBAaHUE  JaHHBIX ¢  ucnosub3oBaHueM ER-momenu.  Jlormueckoe
npoekTupoBaHue AaHHbIX. [IpaBuna tpancdopmanuu cxemsl bl u3 ER-monenu B
peIALMOHHYIO MoAeNb. Pusnyeckoe npoektupoBanue b/I.

4. OueHo4HbIe MaTepHaJIbl IS NMPOBEPKH 0CTATOYHBIX 3HAHUI
(chopMUPOBAHHOCTH KOMIIETEHIMIH)

Komnoxsuym (MOIIK-2.1)
Yto KpoMe JaHHBIX He0OXOIUMO ISl MOTy4eHus nHpopmanuu?
[Tepeuuncnure Tpu dTana mnpoiecca ooOpa3oBaHusi HHPOPMAIMK U3 TaHHBIX.
Kakue pa3nensl CEeMUOTHKH U3y4atOT 3TU STaIlbl?
K kaxomy kiaccy MH(POPMAIIMOHHBIX CUCTEM OTHOCATCS cucTeMbl bJ1?
B ueM 3akinroyaeTcsi OCHOBHOE Ha3HAUEHUE MOJIEIU JAHHBIX ?
W3 kakuX KOMITOHEHTOB COCTOHMT aromMapHas eauauia nadpopmanuu (AEN)?
C yem acconuupyrotcsi moHatus «cxema b/I» u «0aza maHHBIX» IpU TaOJIUYHOM
MIPEICTABICHUH TaHHBIX ?
8. JlaiiTe cTpyKTypHOE OIpeneIeHNE MOJIETH IaHHBIX.
9. Uro npencrasnser codoit CYB?
Kiroun:
WNuTepnperanus.
CHHTaKCHYECKNI, CECMAHTUYECKUI U MParMaTUYECKUI aHaIn3.
CuHTaKTHKa, CEMaHTHKa U parMarTuka.
WNHuTtepnperalus npeacTaBieHa B BUIE JaHHBIX.
. Mopnenu naHHBIX OOECHEeUMBAIOT WHTEPIPETAIMIO JaHHBIX M, TaKUM 00pa3om,
noJjy4eHue HH(opMarum.

Noook~whPE

agkrownE

6. Nnentuduxatop o0bekTa, HAMUMEHOBaHHE MTPU3HAKA, 3HAUCHHE ITPU3HAKA.

7. C yeMm acconuupyroTcst oHATHS «cxema bJI» n «6a3a 1aHHBIX» NPH TaOIUYHOM
IIPEACTABICHUY TAHHBIX ?

8. JlaiiTe cTpyKTypHOE OIpeeIeHe MOIEIH IaHHBIX.

9. CYBJlT — »o10 mporpammHoe o0ecredeHue Jis CO3JaHWs, BEICHUS U

ncroip3oBanus b/I.

KonrponeHas padora (UIIK 2.1, UTIK-2.2, UTIK-2.3)

KonTtponbHast paboTa COCTOMT B HalTMCaHUU 3ampoca Ha si3bike SQL 1 mpeuioskeHHOTo
B TEKCTOBOM BUJIE 3aIpoca.

IIpuMepsl 3a11pOCOB:

3anpoc 1
Bbinath GpaMuiiy marMeHToB ¢ IMarHo3oM «BocnaieHue Jerkux».

3ampoc 2



Beigate damwiuu TanMeHTOB ¢ JauUarHo3oM «BocnaieHue Nerkuxy», JeKalnx B
OOJILHULIE.

OTBETHI:

3ampoc 1

SELECT ®amunus FROM Ilammenr WHERE Perucrpanyonssiii Homep IN (SELECT
Perucrparmonnsiii Homep FROM Jlnarnos WHERE Tun nuarnosa = ‘Bocmanenue nerkux’)
WA

SELECT ®ammmss FROM Ilanuent JOIN duarno3 USING PerucrpannoHHbIi HOMED
WHERE Tun nuarnosa = ‘Bocnanenue jierkux’)

3anpoc 2

SELECT ®amunus FROM ITauuenr WHERE Perucrpanmonnsiii Homep IN (SELECT
Peructpanmonnsiii Homep FROM Jlmarno3 WHERE Tun mmarnoza = ‘Bocnanenue nerkux’)
AND Peructpanumonnsiii Homep IN (SELECT Perucrpammonnsiii Homep FROM Pasmerienue)
WA

SELECT ®ammmms FROM (ITatment JOIN Iuarno3 USING PeructpannoHHBIH HOMED)
JOIN Pasmemenue USING Perucrpannonnsiii Homep WHERE Tun nuarnosa = ‘Bocnanenue
JIETKUX )

Teopernueckue BONPOCHL:

4. Texnomorus bJ[. ®ynkumoHanpHas cxema cuctemMbl bBJ[, poimu ee y4acTHHKOB.
Apxurektypsl cucteM bJ[. J[Ba ocHoBHbiXx kinacca cuctem BJI — OLTP u OLAP.
MHoroypoBHeBasi cucTeMa NpEJCTaBICHUN NpeaMeTHoW oOnactu. Mojenb JaHHBIX.
Atomapnass enunHuna wuHbpopmaruu. basa nmannpix. Cxema bBJl. KoncTpykTuBHBIE
aJIeMEHThl Mojenu AaHHbIX. Cucrema ympasienust BJI. SI3bIk ompeneneHus! aHHBIX.
SI3bIK MAaHUTITYTUPOBAHUS JaHHBIMH.

5. Crpykrypsl. 3Hak. Tum. OcHOBHbIE CIOCOOBI CTPYKTYPH3AlMU JaHHBIX: aOCTpakuus,
0000menue, arperanus. Dopmbl TNpeAcTaBIECHUS TAaHHBIX: KOMIIJIEKC, MHOXECTBO,
KOpTEX, JOMEH, arpudyr, oTHoweHue. WHrepnperanus paHHbX. IlpencraBneHus
uHpopManuu: TabIULbl, Tpadbl.

6. OrpanmueHuss neiaocTHOCTH. OrpaHWYEHHE [EIOCTHOCTH. Buabl OrpaHHYEHHIA:
BHYTpEHHUE U siBHbIe. Bepudukamus orpaHMueHUl 1EeT0CTHOCTU. TUIBI OTpaHUYCHHIA:
OTrpaHMYEHUs] Ha 3HAuY€HUs aTpuOyTOB, OrpaHUYEHUs Ha oTOoOpaxkeHus. OToOpaskeHue.
Kapaunanenoe wuncno (KY). Mwunaumansnoe KUY. MakcumansHoe KY. Bumsr
OTOOpaXEHHWI: HEOrpaHUYEHHOE, TIIOJHOCTHIO  OMNpefAeNieHHoe, (YHKUMOHAIBbHOE
(yacTuuHOe, TMONHOE). BUIbI OWHAPHBIX OTHOIICHMIA: "MHOTHE-KO-MHOTHM", "OJIWH-KO-
MHOruM", "omauH-k-ogHOMY". OrpaHMYeHHs Ha OTOOpakeHUs MEXIy aTpuOyTamu
onHoro otHomeHus. Kimrou. OrpanndeHus Ha 0TOOpaKeHUSI MEX Ty OTHOIICHHUSIMHU.

7. Omnepamuu. Pacmmpennoe cocrosuue bBJ[. Onepanuu Ham JaHHBIMH, CETEKIIHS,
neiicteue. Buner neiictBuit.  CrocoObl  cenekiuu. HaBuWramuoHHBIE —ONEpalvu.
Crnemudukarmonnsie onepanu. [Iponeaypsr b/I.

8. ER-momens. Mecro ER-momenun B MHOTOypoBHEBOW cuUCTEME TpeICTaBICHUN
npeaMeTHoi obnactu. CTPYKTYpbl: MHOXECTBO CYIIHOCTEW, MHOXECTBO CBA3€H, pOJb,
MHOXeCTBO 3HaueHui, atpuOyT. [IpencraBnenme unreHcuonana BbJl: ER-amarpamma.
[IpencraBnenne skcreHcuoHana bJl: rpadwi, Tabmumpl. OrpaHudeHHs] IETOCTHOCTH:
KJIIOY CYIIHOCTH, KJIIOY CBSI3M, 3aBHUCHUMOCTb CYLIECTBOBAaHHMS, 3aBHUCHUMOCTH IO
unentudukanuu. Haznauenne moaenu. Monudukanuu ER-mMonenn Yena: pacmmpeHnHas
ER-monens, notanus bapkepa, Horauus IDEF1X.

9. Pensunonnas monenb. CTPYKTYphl: OTHOILIEHUE, KOPTEXK, IOMEH, CTETIEHb OTHOIICHHUS,
MOIIIHOCTh OTHOIICHUs, aTpuOyr. OrpaHWuYeHUs [ETOCTHOCTH: BO3MOXHBIM KITIOY,



10.

11.

JOLICHT

IIEPBUYHBIM KIIKOY, CYppOTraTHBIA KIIIOY, BHEIIHUW K04, Tpurrep. Hasuranuonusie
onepanuu, Kypcopsl. Crnenudukanuonnsie omnepauun: PEJIAIIMOHHASA AJITEBPA,
PEJIIIMOHHOE NCUUCJIEHUE C [NEPEMEHHBIMUN-KOPTEXXAMU,
PEJIALIMOHHBIN A3bIK SQL.

Teopusa pemsaunoHHBIX b/l M Kilaccuueckass METOAMKA NPOCKTUPOBAHUS PESLUOHHBIX
cxem BJI. YHuBepcanpHOe oTHOWIEHHE. AHOManuu. PYHKIHMOHAIbHBIE 3aBHCHMOCTH.
Hopmaneusie ¢opmer  otHomenuii. Hopmanbhast ¢opma boiica-Konma. Axkcnomsl
(GYHKLIHMOHAIBHBIX 3aBUCHUMOCTEH. MunumansHoe MIOKPBITHE MHOK€ECTBA
¢yHKUMOHANBHBIX  3aBUcUMOcTei.  Knaccmyeckas  MeToguKa — MPOEKTUPOBAHUS
pensuoHHBIX cxeM b/l (anroputM JeKOMITO3ULIMHN).

CemaHTHYecKass METOAMKA IPOEKTUPOBAHUS pesAlMOHHBIX cxeM b/, dyHkunonanbHoe
MOJENIMpOBaHKe IMpeAMeTHONH ob6nacTu. CeMaHTHUYECKOE MOJEIMPOBAHUE JaHHBIX C
ucnonp3oBanueM ER-monenu. Jlormyeckoe mnpoexktupoBaHue naHHbBIX. [IpaBuia
Tpanchopmanuu cxembl b/l u3 ER-mozmenn B pensuuonnyro Monens. Pusmueckoe
npoektupoBanue b/l

HNudopmanus o paspadoTunkax

babanoB Anekceit MwuxainoBud, K.T.H., JOLICHT, Kadeapa NMporpaMMHOM HWH)KEHEPHH,



