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1. ITEPEYEHb

IINTAHUPYEMBbIX

PE3YJIbTATOB OBYYEHUA  IIO

AACHUIIIMHE, COOTHECEHHBIX C IIJIAHUPYEMBIMH PE3YJbTATAMH
OCBOEHMHSA OBPA3OBATEJIbBHOMU ITPOI'PAMMBbI

Bujg nesTeabHOCTH BBIITYCKHHUKA
I[I/ICHI/IHJ'II/IHa OXBaTbIBACT KPYI' BOIIPOCOB, OTHOCAIIMNXCA K HAYYHO-HUCCICAOBATCIBCKHM H

IIPOEKTHO-KOHCTPYKTOPCKUM

BUAaM MpPO(PECCHOHATBHON JEATEIbHOCTU

BBIITYCKHHUKa B

COOTBETCTBUU C KOMIIETEHIIUSIMH M BUAAMU JACATEIBHOCTH, YKa3aHHBIMHA B YICOHOM ILJIaHE.
Meab AMCIUATIMHBI
N3yuenue teopuu 0a3 naHHBIX. DOpMUpOBaHUE MPAKTHUUYECKUX HABBIKOB IMPOCKTHPOBAHUS

UH(POPMALIMOHHBIX CHUCTEM Ha OCHOBe 0a3 gaHHbIX. DOpMHUpPOBaHHME MPAKTUYECKHX HABBIKOB

CO3aaHusA PCIIIIUOHHBIX 0a3 JaHHBIX

B coBpeMeHHBIX CYBJl. ®opmupoBaHue NPaKTHYECKUX

HaBBIKOB I10 HCIOJB30BAHUIO si3blKa 3ampocoB SQL. dopMupoBaHHE NPAKTUUYECKUX HABBIKOB
paboThl C MHCTPYMEHTAIBHBIMU CPEJICTBAMU OBICTPOH pa3pabOTKU MPHIIOKEHUH.
3agaum AUCUMIIHHBI
[ToaroroBka CTyJEHTa K CaMOCTOSITEIbBHOMY PEIIEHUI0 TEOPETHYECKUX M MPHUKIAIHBIX 3a7ad
CBSI3aHHBIX C IPOCKTHPOBAHNEM HH()OPMAIIMOHHBIX CUCTEM Ha OCHOBE 0a3 JJaHHBIX.

Kon

Conepixanue IlepeyeHn MIAHNPYEMBIX Pe3yJIbTATOB 00yUeHH S
KOMIIETEHIIMH KOMIIeTEeHIM It o JUCHMILJINHE
OIIK-6 CnocoOHOCTh 3HaTh:
OCYIIECTBIISITH TIOUCK, - O1ieHUBAaTh MPOU3BOIUTEIHHOCTD
XpaHeHue, 00paboTKy 1 BBIYHCIUTEIILHBIX MAIIMH U CUCTEM, BEIOMPATh
aHaju3 nHopMmanuu us3 BBIYMCIIMTENIbHBIC CPEJICTBA JIJISl TPOCKTUPOBAHUS
Pa3IUYHBIX UCTOYHUKOB M | YCTPONCTB M CHCTEM YIIPABJICHHSI,
0a3 JaHHBIX, YMmerb:
MIPEJICTABIISTH €€ B - [IpuMeHSTh MPUHITUTIBI U METOJIBI TOCTPOCHHUS
TpebyemoM (hopmare ¢ MoOJIeJIeii, METO/IbI aHAIN3a, CHHTE3a U ONTUMH3AINU
HCIIOJIb30BaHHEM TIPY CO3JITAaHUH U UCCIICIOBAHUS CPEACTB U CUCTEM
WH(OPMALIMOHHBIX, yIpaBICHHUS;
KOMITBIOTEPHBIX U CETEBBIX | Biaagers:
TEXHOJIOTHI1 - HaBbikamu paboThl ¢ COBpEMEHHBIMU
anmapaTHBIMHA U IPOTPAMMHBIMH CPEJICTBAMU
WCCIIETIOBAHUS U MMPOCKTHUPOBAHUS CHCTEM
VIIpaBIICHUSI.
OIIK-9 CnocoOHOCTh 3HaTh:
HCIIOJIb30BaTh HABBLIKU - Ba3oBoe ycTpoiicTBO IEPCOHAITBHOTO KOMIIBIOTEPA.
paboThI C KOMIIBIOTEPOM, YMeTh:
BJIAZIETh METOJAMH - cnionp30BaTh NMEPCOHATBHBIN KOMITBIOTEP IS
UH(OPMAIIMOHHBIX CaMOCTOSITENTLHOM paOOTHI.
TEXHOJIOTHH, cOOII0IaTh Baagern:
OCHOBHBIE TpeOOBaHUS - JlocTaTouHBIM YPOBHEM HCIIOJIB30BaHUS
UHGOPMAITMOHHON YVHUBEPCATHHBIX TTAKETOB MPUKIIATHBIX
0e30MmacHOCTH KOMITBIOTEPHBIX MPOTPAMM.
IIK-5 CrrocoOHOCTE 3HaTh:

OCYILECTBIISATH COOp U
aHaJIn3 NCXOJHBbIX JaHHBIX
JUIs pacyera u
[IPOEKTUPOBAHUS CUCTEM U
CpEeICTB aBTOMAaTH3aIMU U
yIIpaBIICHUS

- OcHOBHBIE HH(DOPMALIMOHHBIE TTPOIECCHI
MIPOUCXOIATINE B TIEPCOHATHBHOM KOMITBIOTEPE.
YMerh:

- Mcnonp3oBaTh COOp M aHAJIN3 UCXOTHBIN TAHHBIX
JUISL pacueTa v MPOCKTHUPOBAHUS CHCTEM yIPaBICHUS
0Oa3zaMH TaHHBIX.

Baanern:

- HaBbikamMu pabGoTHI C COBPEMEHHBIMH
anmapaTHbIMU U IPOTPaMMHBIMU CpeICTBaMH cOopa
Y aHaJau3a UHPOPMAIIHIH.




2. MECTO JUCHOHUMIUIMHBI B CTPYKTYPE OBPA3OBATEJIbHON

ITPOI'PAMMBbI

Jucuumumaa b1.B.16 Cuctemsl ynpaBieHusi 6a3aMu JaHHBIX OTHOCHUTCSI K BapHaTHBHOMN
YacTH.

JlMcuuIuIMHA CUCTEMbI YIpaBJieHUs 0a3aMu JaHHBIX Oazupyercs Ha 3HAHUSX, HOJTYYEHHBIX
npu uszydeHuu guctuiuinH bl1.b.12 HMudopmarmmonnsie texnonoruu, b1.B.7 HNudopmaruka,
B1.B.15 CtpykTypsl U anropuTMbl 00pabOTKH JaHHBIX.

OcHOBbBIBasiCh Ha HM3YyYEHUU MEPEUHCICHHBIX AMCLUUILUIMH, CUCTEMBbI yIpaBieHHs OazaMu
JAHHBIX MPEJCTaBIsIET OCHOBY Uil M3ydyeHus aucuuiuimH: b1.b5.18 MonenupoBanue cucrem
ynpasienus U b1.B.14 Apromaru3npoBaHHbIe HHPOPMAITMOHHO-YIIPABIISIOININE CUCTEMBI.

Takoe CHCTEMHOE MEXKIUCUUIUIMHAPDHOE M3YYEHUE HAIPaBJICHO Ha JIOCTUKECHUE
tpedyemoro ®I'OC ypoBHS OATOTOBKH IO KBATU(UKAIIMN OaKaiaBp.
3. PACIIPEJEJIEHUE OFBEMA JIUCIHIUIIJIMHbI
3.1. Pacnipenesienue 00bemMa qIMCUMILIMHBI IO (hopMaM 00yUeHHUs
Tpyooemkocmob Oucyuniunsl 8 uacax
R 3 Buo
s S =
Dopma S : 3 S s Konmpons npomesicy
© < = X g Hasn mounou
00yueHusn 4 2 s 3 S
X S 2 S T Q paooma ammecma
s > S : SIS 23 S 3 uuu
Q 3 2 § S |§5 S § S
S5 8 S EISS 2§ | &8¢
|lo| 8 | | 8 |8 KB O X
1 2 3 4 5 6 7 8 9 10 11
Ounasn 23|45 | 216 |105| 35 | 53 17 75 Kp 3auer
DK3aMeH
3aounas 4 - | 216 | 17 6 6 5 190 Kp OK3aMeH
3aounas 2 2 | 216 | 13 4 4 3 124 Kp OK3aMeH
(yckopeHHOe
o0OyueHue)
O4Ho-3204Has - - - - - - - - - -

3.2. Pacnpenesnenne o0beMa JMCUMIIMHBI IO BUAAM YUeOHbIX 3aHATHH M TPY/10eMKOCTH

éem.u. 8 Pacnpeodenenue no
UHMEPAKMUE | ceMecmpam, 4ac
Tpyoo- | noii, akmug-
Buo yueonuvix 3anamuii eMKoCcmb | HOll, UHHO08a-
(uac.) UUUOHHOU
popmax, 4 S
(uac.)
|. KonTakTHasi padoTa 00y4yaromuxcs ¢
npenoaasareJsieM (Bcero) 105 18 54 51
Tesamm (JIx) 35 8 18 17
JlabopaTopusie paboTsl (JIP) 53 6 36 17
[Ipaxtrueckue pabotsl (I1P) 17 4 - 17
KontponbsHas pabora (kp) + - - +
WNuauBunyansHbie (TPYNIOBBIE) KOHCYIbTAIIMN + R + +




I1.CamocTosiTe/iIbHAsA padoTa 00y4aAIOIIMXCS 75 ) 18 57
(CP)

[ToaroToBka k 1abopaTOPHEIM paboTam 20 - 10 16

[loaroToBka K mpakTHYECKHM paboTam 10 16

IToaroroBka K 3a4eTy 8 - 8 -

[MoaroToBka K 5K3aMeHy B TEUCHUE cEMECTpa 10 - - 18

BrimonHneHne KOHTPOIBHON paboOTHI 7 - - 7

111. IlpomexyTouHasi aTTeCTALMA 329€T + -

,9K3aMEH + 36

36

OOG1mas Tpy10eMKOCTb JUCHUIUIHHEI ....... Yac. 216 - 72 108

3a4. efl. 5 - 2 3

4. COAEP)KAHUE JUCIUIIVINHBI

4.1. PacnipeesieHue pa3jiesioB IMCUMILUIMHBI 10 BUIaM Y4eOHbIX 3aHATHI

- 1J151 04HO (popMBI 00yUeHMS:

Buowl yueonwvix 3anamuil, éxniouan
No CAMOCHMOAMEbHYI0 PAdOmy 00yuarouuxca u
pas- Haumenosanue Tpyooem- mpyooemKocny; (1ac.)
oenau pagoejla u Kocmbp, ylleﬁﬂble 3AHAMUA camocmon
memul mema OucCyunIuHbl (uac.) npaxkmuye | MelbHad
exuun nadopamopmvie cKue paboma
pabomui pabomut 00yuaro-
wuxcs
1 2 3 4 5 6 7
1. BBenenne B 0a3LI JaHHBIX 18 6 - - 12
1.1. | OcHOBHBIE MTOHSATHS u 5 ) i i 3
onpeeneHus
1.2. | CoBpemeHHOE COCTOSTHUE 5 5 i i 3
TEXHOJIOTHI 0a3 TaHHBIX.
1.3. basbl maHHBIX. 4 1 - - 3
1.4. | Cucremsl ympaBieHus 0azamu 4 1 i i 3
JAHHBIX.
2. Apxurexkrypa CYB ]| 18 6 - - 12
2.1. | TpexypoBHEBas apXHTEKTypa 5 9 i i 3
0a3bl JaHHBIX
2.2. Oynkimn CYBJ, 5 2 - - 3
2.3. | S3eixku CYB/. 4 1 - - 3
2.4. | Apxutekrypa
MHOTOTIOTE30BATEIIbCKIX 4 1 . . 3
CYB/.
3. Mopaean JTaHHBIX 34 6 10 6 12
3.1. Knaccudukanus MOJeNen 1 9 3 ) 4
JTAHHBIX.
3.2. | CereBas MOJEND. 11 2 3 2 4
3.3. | Uepapxuueckast MO/IEITb 12 ’ 4 p 4
JAHHBIX.
4. PeasinmonHas MOJIeJIb 34 5 15 i 13
JAHHBIX
4.1. | Mcropus Bompoca. 9 2 4 - 3




4.2. | CtpyKTypa 4acTh PesILMOHHON 9 5 4 i 3
MOJIEITH.
4.3. | OOHOBJIEHHE OTHOIIICHUH. 9 1 4 - 4
4.4, Llenocth 0a3bl JaHHBIX. 7 1 3 - 3
S. IIpoexkTupoBanue 0a3bl 39 6 14 6 13
JAHHBbIX.
5.1.
MN30bITOYHOCTh  JTAHHBIX  H 12 5 4 5 4
aHoMaynu oOHoBIIeHUS B B/I.
5.2. Hopmanusanust OTHOLIEHUH. 13 2 5 2 4
5.3. i
[IpoexkTupoBaHue peasiMOHHON 14 5 5 5 5
0a3bl TaHHBIX.
6. A3bik SQL 37 5 14 5 13
6.1. | Oneparop BeIOOpa SELECT.
DopMHUpOBAaHHE 3alPOCOB K 12 2 4 2 4
Oasze.
6.2.
OrnepaTopbl MaHHUIYJIUPOBAHUS 13 9 5 5 4
JTAaHHBIMH.
6.3.
OrnepaTopsbl onpeeeHus 12 1 5 1 5
JIaHHBIX.
UTOT'O 180 35 53 17 75
- 1711 32049HO (pOpMBI 00yUeHHS:
Buowl yueonwvix 3anamuil, 6Kouan
No CamMoOCmMoAmMENbHYI0 padony 00yuarouuxca u
pas- Haumenosanue Tpyooem- mpyooemKocnb; (1ac.)
oenau pagbe_/za u Kocmb, yll86l-lble 3aHAmuA camocmon
memul mema OuCyUnJIUHb (uac.) npakmuye | ™Me/ibHaz
P— nadopamopHule cKue paboma
eKu padomul padompi obyuaio-
wuxcs
1 2 3 4 5 6 7
1. BBenenue B 6a3bl JaHHBIX 32 1 - - 31
1.1
OCHOBHBIE TTOHSTHS u 75 05 i i 7
onpeeIeHus
1.2. | CoBpemeHHOE COCTOSIHUE
TEXHOJIOTHi 0a3 TaHHBIX. 8 ) ) ) 8
1.3. bazb1r maHHEBIX. 8,5 0,5 - - 8
1.4. | Cucremsl ympaBieHus Oazamu 8 i i 8
JTAaHHBIX.
2. Apxurekrypa CYBJL 32 1 - - 31
2.1.
TpexypoBHeBasi  apXUTEKTypa 75 05 i i 7
0a3bl JaHHBIX
2.2. Oynkimn CYBJ,. 8,5 0,5 - - 8
2.3. | S3eiku CYB/. 8 - - - 8
2.4. | Apxutekrypa
MHOTOITOJIb30BATEIbCKUX 8 - - - 8
CYB/I.
3. Mojaenn JaHHBIX 32 1 - - 31
3.1 i
Knaccudukanmst MOJIENIEN 10,33 0.33 i i 10
JTAHHBIX.
3.2. CereBas MOJEIb. 10,33 0,33 - - 10
3.3.
Hepapxuueckas MOJEb 11.34 0,34 i i 11
JTAaHHBIX.




4, Peassumonnas MOAeIb 40 1 6 i 33
JTAHHBIX
4.1. | Mcropus Bompoca. 9,5 0,5 2 - 7
4.2. 7
2 CrtpyKTypa 4acTh pelsluOHHON 105 05 9 i 3
MO/IEJIN.
4.3. | OOHOBJICHHE OTHOIIICHHUH. 9 - 1 - 8
4.4. | llenocth 0a3bl JaHHBIX. 9 - 1 - 8
5. IIpoexTHpOBaHME 0a3pl 39 1 i 5 33
JAHHBIX.
A
5 W30bITOYHOCT,  JAHHBIX U 125 05 i 1 1
aHomanuu oOHoByieHus B B/1.
5.2. | Hopmayu3aiysi OTHOIICHHIA. 13,5 0,5 - 2 11
5.3. | [IpoekTrpoBaHHe PEISIIMOHHOM
13 - - 2 11
0a3bl TaHHBIX.
6. S3pik SQL 32 1 - - 31
6.1. | Oneparop BwIOOpa SELECT.
@opMUpPOBaHUE 3alPOCOB K 11 1 - - 10
Oasze.
6.2. | OnepaTopbsl MaHUITYJIMPOBAaHUS 10 i i i 10
JTAHHBIMHU.
6.3.
Omneparopsl orpezeNneHus 1 i i i 1
JTAHHBIX.
NUTOIr'0 207 6 6 5 190

- 1151 32049HOi popmMbl 00ydyeHus1 (YCKOpEHHOE 00y4eHNe):

Buowl yueonvix 3anamuil, 6Kouan

No CaMoOCmMoAmMeENbHYI0 padony 00yuarouuxca u
pas- Haumenosanue Tpyooem- mpyooemKocnb; (wac.)
denau paszoena u Kocmb, YyueoHble 3aHAmUA camocmos
memuwl mema OuCyUnJIUHb (uac.) npakmuye | MelbHai
nexyuu nabopamopnbvle cKue paooma
padomul padompi obyuaio-
wuxcs
1 2 3 4 5 6 7
1. BBenenue B 0a3bl JaHHBIX 21 1 - - 20
1.1. | OcHOBHBIC TTOHSATHS u 55 05 i i 5
onpeeIeHuUs
1.2. | CoBpemeHHOE COCTOSIHUE 5 i i i 5
TEXHOJIOTHI 0a3 TaHHBIX.
1.3. ba3pl 1aHHEBIX. 55 0,5 - - 5
1.4. | Cucremsl ympaBieHus 06azamu 5 i i 5
JTAHHBIX.
2. Apxurektypa CYBJ 20 - - - 20
2.1. | TpexypoBHEBas apXHTEKTypa 5 i i i 5
0a3bl JaHHBIX
2.2. | ®ynkuuun CYB/L. 5 - - - 5
2.3. | SI3eiku CYB/. 5 - - - 5
2.4. | ApxuTexTypa
MHOTOTI0JIb30BaTEIbLCKUX 5 - - - 5
CYB/I.
3. Moaean JaHHBIX 21 1 - - 20
3.1 Knaccudukanus MOJIeNIen 6.33 0.33 i i 5
JTAaHHBIX.
3.2. | CereBast MOAETb. 7,33 0,33 - - 7
7




3.3.

Nepapxuueckas MOJIENIb

7,34 0,34 - 7
JTAHHBIX.
4. Penssumonnas MOeJIb 97 1 4 22
JTAHHBIX
4.1. | Mcropus Borpoca. 7 0,5 1 5,5
4.2. | CTpyKTypa 4acTh peSIIMOHHOM 7 05 1 55
MOJICTIH.
4.3, OOHOBJIEHIE OTHOIIIECHUIA. 6,5 - 1 55
4.4. | llenocth 0a3bl JaHHBIX. 6,5 - 1 5,5
5. IIpoexTHpOBaHME 0a3pl 26 1 i 27
JIAHHBIX.
5.1. M30BITOYHOCTD JaHHBIX "
8,5 0,5 - 7
aHoMasmu oOHoBIIeHUS B B/I.
5.2. | Hopmayn3aiysi OTHOIICHHIA. 8,5 0,5 - 7
5.3. | [IpoekTrpoBaHHe PEISIIMOHHOM 9 i i 3
0a3bl TaHHBIX.
6. S3pik SQL 20 - - 20
6.1. | Oneparop BeIOOpa SELECT.
@opMUpPOBaHUE 3alPOCOB K 8 - - 8
Oasze.
6.2. | OnepaTopbsl MaHUITYJIMPOBAHUS 8 i i 8
JTAHHBIMHU.
6.3. | Onepartopsl onpeeIeHUs 9 i i 9
JTAHHBIX.
HUTOro 135 4 4 124




4.2. Cogepxanme TUCUMILIMHBI, CTPYKTYPHPOBAHHOE 110 pa3/iejiaM U TeMaM

1. BBEAEHUE B BA3bI IAHHBIX

1.1. OCHOBHBIE NIOHATUSA U ONPEJEJIEHUSA
Crep)KHEBbBIE HJIeM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUN 0a3UPYIOTCS Ha KOHLEMIUN 0a3
OAHHUIX.
CornacHo 3TON KOHIIETIIUU, OCHOBOM MH(POPMAIIMOHHBIX TEXHOJIOTHH SBISAIOTCA OaHHble, KOTOPBIE
JIOJI’KHBI OBITH OPraHM30BAHBI B 0a3bl JAHHBIX B IEIISAX aICKBATHOT'O OTOOPAXKCHHS H3MEHSIOIIETOCS
pealbHOTO MHpa U YAOBIETBOPEHHUs HH(OPMALIMOHHBIX TOTPEOHOCTEH MOIb30BaTENEH.
OnHuM U3 BaXXHEHINIUX TOHATHA B TeopuH 0a3 MaHHBIX SBISETCS MOHATUE ur@opmayuu. [lox
unghopmayueli TOHUMAIOTCS JIIOOBIE CBEACHHS O KaKOM-JIH0O0 COOBITHH, Ipoliecce, 00bEKTeE.
Hannvle — 95T0 wuHPOpPMAIUA, NPEICTABICHHAs B ONPEACICHHOM BHUJAE, IO3BOJISAIOUIEM
aBTOMATU3UpOBaTh €€ cOop, XpaHeHHWE U JalbHEHNIyl0 O0O0pabOTKYy 4YelOBEKOM WIIU
WH(OPMAIIMOHHBIM CPEeICTBOM. JIJIsi KOMIBIOTEPHBIX TEXHOJOTUH JaHHBIE — 3TO HWHQOpMAIHS B
JTUCKPETHOM, (PUKCUPOBAHHOM BHUJE, yIoOHas Ay XpaHeHHs, oOpaboTku Ha DBM, a taxke ans
nepeaayn 1o KaHajaam CBSI3H.
basza oannvix (b]]) — uMeHOBaHHAsE COBOKYITHOCTh JAaHHBIX, OTPAXKAIOIIas COCTOSIHUE OOBEKTOB U
UX OTHOIIEHUH B paccMaTpUBaeMoOW NMpeAMETHON obnacTH, win uHaye bJ[ — 3To coBOKymHOCTH
B3aMMOCBSI3aHHBIX JTAaHHBIX TMPU TAKOW MHUHHMAIbHON H30BITOYHOCTH, KOTOpas MAOIMYCKAaeT HX
UCTIOJIB30BaHUE ONTHMAIBHBIM 00pa3oM /il OJHOTO WM HECKOJIBKHX TPHIOXKCHHHA B
ompeeIeHHOM peaMeTHOl o0acTu. bl cOCTOMT M3 MHOKECTBA CBA3aHHBIX (DAMIIOB.
Cucmema ynpasnenus 6azamu oanuvix (CYBJ]) — COBOKYMHOCTH SI3BIKOBBIX M IPOTPAMMHBIX
CPEICTB, MpPEeAHA3HAUYCHHBIX AJI CO3/IaHUs, BEACHHUS U COBMECTHOTO HCIonb3oBaHus bl MHOTMMU
M0JIb30BATEISIMH.
Asmomamuzuposannas ungopmayuonnas cucmema (AUC) — »3TO0 cucreMa, peanusyromas
ABTOMATH3UPOBAHHBIA cOOp, 00pabOTKy, MAaHHITYJIMPOBAHHE NAaHHBIMH, (YHKIIMOHUPYIOIIAs Ha
ocHoBe OBM U Jpyrux TEXHUYECKUX CPENICTB M BKIIIOYAIOIIAS COOTBETCTBYIOIEE MPOTPaMMHOE
obecnieuenue (I[10) u nepconan. B panpHeiemM B 3ToM KadecTBE OYJIET UCIOIb30BATHCS TEPMUH
ungpopmayuonnasn cucmema (VIC), KOTOpHIH MoApazyMeBaeT MOHATHE aBTOMAaTU3UPOBAHHASL.
Kaxnas C B 3aBUCHMOCTH OT €€ Ha3HAYCHUS MMEET JIeJI0 C TOW WJIM WHOW YacThIO0 PeabHOTO
MHpa, KOTOPYIO IPUHATO Ha3bIBaTh npedmemnoti oonacmoio (IIpO) cucmemsi. Beisisnenue I1pO —
3TO HEOOXOJAMMBIH HayalbHbIM 3Tanm paspabotku 6o MC. MMeHHo Ha 3ToM 3Tamne
onpeAensoTcs UHGOPMAIMOHHBIE MOTPEOHOCTH BCEM COBOKYIHOCTH IMOJIb30BaTeiei Oymymieit
CHCTEMBI, KOTOPBIE, B CBOIO OUEPElb, TPEIONIPEILIISIOT COAepKaHue ee 0a3bl JaHHBIX.
banx oannvix (bull) sBasercs paznosuanocthio MC. BH/] — 3T0 cuctema cnenuanbHbIM 00pa3om
OpraHW30BaHHBIX  JAHHBIX: 0a3  JaHHBIX, [POTPAMMHBIX, TEXHUYECKHX,  S3BIKOBBIX,
OpTraHU3aI[MOHHO-METOAMYECKUX CPEICTB, MpeHa3HauYeHHBIX TUIS obecrieyeHus
[EHTPAIN30BAaHHOTO HAKOTUICHUS U KOJJISKTHBHOTO MHOTOIIETICBOTO MCIIOJIb30BaHUS IAHHBIX.
[Ton 3a0auamu obpabomxu danHsix OOBIYHO MMOHUMAETCS CTIEUATBHBINA KIIacc pemaeMbix Ha DBM
3ajad, CBSA3aHHBIX C BHUJOM, XpaHEHHWEM, COPTHPOBKOW, OTOOpPOM MO 33JaHHOMY YCIIOBHIO W
TPYIIIAPOBKOM 3aIMCEN OJHOPOJHOU CTPYKTYPHI.
OTnenbHBIE TPOTPaMMBl WM KOMIUIEKC IPOTPaMM, PEAM3YIOIINE aBTOMATH3AIMIO PEIICHUS
MPUKIATHBIX 3a7a4 00paOOTKHU NTaHHBIX, HA3BIBAIOTCS npunodxcenusmu. IIpunoxeHus, co3qaHHbIE
cpenctBamu CYBJI, otHOCAT K npunoscenuam CYB/]. Tlpunoxenwns, coznanubie BHe cpeapl CYB]]
C TIOMOIIBIO CHCTEM IPOTrPaMMHUPOBAHMSI, UCIONB3YIONMUX cpeAcTBa moctyna k bJI, k mpumepy,
Delphi nnu Visual Studio, Ha3bIBAIOT 8HeUHUMU NPUTOIHCEHUAMU.

1.2. COBPEMEHHOE COCTOSIHUE TEXHOJIOT UM FA3 JAHHBIX
Kpatko copmynmpyem oCHOBHBIE COBpEMEHHBIE TPUHIIUITH OPTaHU3aluK 0a3 JTaHHBIX.
[l 3nauntenbHas 9acth coBpeMeHHbIX CYBJl cmocoOHa paboTaTh Ha KOMITbIOTEpPAX Pa3IHMYIHON
ApPXUTEKTYpPHI MOJ] YIIPABICHUEM PA3HBIX ONEPALMOHHBIX CUCTEM.
[l Tlomapnsromee OoapmuHCTBO coBpeMeHHBIX CYBJ[ obecneunBaroT MOAAECPKKY IOTHOM
PENAMOHHON MOJIENIA NaHHBIX, 00ecredrnBas 1EIOCTHOCTh KAaTerOpUil M IIEIOCTHOCTh HA YPOBHE
CCBIJIOK.



'] CoBpeMennbie CYB/] nms onpenesieHus: TaHHBIX U MAHUMIYJIALIMUA UMU OIUPAIOTCSA HA MPUHSITHIE
CTaHJapTHl B 00JIACTH SI3BIKOB, a IpH 0OMEeHE TaHHBIMU Mexay paznuaabiMu CYB]] 6azupyrorcs Ha
CYIIECTBYIOIIMX TEXHOJOTHUIX 10 0OMEHY HH(pOpMaITUEi.

[] Muorue cymectBytomme CYBJ[ oTHocATcs k Tak HasbiBaeMblM ceTeBbIM CYBJI, kotopbie
IpelHa3HaYeHbl JUIsS MOAJEPKKH MHOTOIOIb30BATEIbCKOTO PeKuMa padoThl ¢ 0a30i JaHHBIX U
MO/JIEPKKHU BO3MOKHOCTH JACIIEHTPATIM30BAaHHOTO XPAHEHHUS JTAHHBIX.

[} Takue CYB/l umeroT pa3BuThIe CpeACTBA aIMUHUCTPUPOBAHUS 0a3 JaHHBIX U CPEJICTBA 3aIUTHI
XPaHUMOU B HUX MH(OPMAIIHH.

[ TTomo6usie CYB /] umeroT cpeacTBa MOAKIIOYCHHS KIIMEHTCKUX MTPUIIOKEHUH.

[ CoBpemennble CYBJl xapakTepu3yroTcs ONbITAMUA NPUMEHEHUS KOHIENUUH (PpyHIaMEHTaIbHON
uaen 00bEeKTHO-OPUEHTHPOBAHHOTO MOAX0/1a, CIIOCOOCTBYIOIIEH MOBBIIICHUIO YPOBHS aOCTpaKIuu
0a3 JTaHHBIX, SBISIONICICS MEPCIICKTUBHBIM TAllOM Ha MMYTH Pa3BUTHSI TEXHOJOTHI 0a3 TaHHBIX.
HudopmalinoHHbIE CUCTEMBI, CO3JJaHHbIE CPEACTBAMU TEXHOJIOTUU 0a3 JaHHBIX, MHOTJIA MPUHSATO
HA3BIBaTh Oankamu Oannvix (br/l).

bu/l BkimrouaeT B ceds:

[l TEXHUYECKHE CPENICTBA;

[l onHy nnu HeckonbKo b/I;

1 CYB/;

] cyioBaph WM KaTaJlor IaHHbIX;

[l anMUHHCTpATOpA;

] BBIYUCTUTENBHYIO CUCTEMY;

] 00CITy>KMBaIOLIHIA TIEPCOHAI.

CxeMaThyHO 3TO BBITJIAIUT TaK, KaK MOKa3aHo Ha puc. 1.1.

Bri
v
BA Cnosape AaHHbix BC on
Cyea ABQ
v ¥
oC TC

Puc. 1.1. bank gaHHBIX

Jaaum kpaTkue onpeaesieHusl HOBbIM COCTABJISIOIIUM 3TOM CXEMBI.

Cnosapv unu kamanoz OaHHbIX CIYKUT JUTsl HEHTPAIN30BaHHOTO HAKOIJIEHUSI U ONKCAaHUs pecypca
nanHbiX. OH copepxkut onucanue IIpO, ceenennst o ctpykrype B/, o cBA3sIX Mexy dI€MeHTaMu
BbJl. CoBaph JaHHBIX MOKHO paccMaTpUBaTh KaK 4acTh CaMOM 0a3bl TaHHBIX.

Aomunucmpamop bBJ] (AB/]) — denoBek WM TpyMMa JHI, KOTOPble MPUHUMAIOT PEIICHUS.
OcHosuble ¢pyHkin AB/I:

] yuactue B pazpabotke BJI;

] KOHTPOJIb paBMWIIbHOCTH (DyHKITHOHHpOBaHUs b/I.

Buoiuucnumensnasn cucmema (BC) — Brmodaet nporpammusbie (I1C) u anmapatasie cpenctsa (TC).
Obcnyscusarowguti nepconan (OIl) — 510 nuia, NPSAMBIMHA OOS3aHHOCTSIMHA KOTOPBIX SIBJISIETCS
CO3/IaHME U TOJIJIepKaHNE KOPPEKTHOTO (DYHKITMOHUPOBaHMs OaHka TaHHBIX. OHU OTBETCTBEHHBI 32
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paboty bu/l m mpuxmamHoro mporpamMMmHOro obOecmedeHus. K oOciykuBaroniemMy mepcoHany
OTHOCATCS: pa3pabOTUYUKHU M aIMUHUCTPATOPHI 0a3bl JAaHHBIX, AHAJTUTUKHU, IIPOTPAMMHUCTHI.

1.3. BA3bI TAHHBIX
BbJ/l, kak mpaBuio, CO3/aeTcs Kak OOLIMIl pecypc BCero MpeanpusTvs, e JaHHbIE SBISIOTCA
unmezpupoganuvimu u odowumu. 1lox TIOHATHEM uHmMezpuposanHbie AHHBIC MOJPa3yMEBaETCs
BO3MOXHOCTb IPEICTaBUTh 0a3y JaHHBIX KaK OOBEIMHEHHE HECKOJbKUX OTAENbHBIX (hailioB
nanHbiX. [lox mOHATHEM oOOwue HaHHBIE TOAPA3yMEBAETCS BO3MOXKHOCTH HCIOJIB30BAHUS
OTJENbHBIX obsacTell AaHHBIX B B/l HECKONBKUMM pa3siMYHBIMM I0JIB30BATEISAMM Ul PA3HbIX
LEJICH.
B 0aze nanHbIX MHpOpMaLUsA JODKHA ObITH OPraHU30BaHa TaK, YTOObI 00ECeYNTh MUHUMAJIbHYIO
J0JI0 €€ M30BITOYHOCTH. YacTuyHast M30BITOYHOCTh MH(OpMAIMK HE00X0AMMa, HO OHA JOJDKHA
ObITh MUHUMHU3UPOBAHA, TaK KaK 4pe3MepHass M30bITOYHOCTh JAHHBIX BII€YET 3a COOOM psf
HEraTUBHBIX NIOCIEACTBUM. [ 1aBHbIE U3 HUX:
] yBenuueHue odbeMa MH(OpPMAIMM, a 3HAYUT, HOTPEOHOCTh B JOMOJIHUTENBHBIX pecypcax Ajsd
XpaHeHHs U 00paOOTKH JOTIOTHUTEIEHBIX 00bEMOB JJAHHBIX;
U] mosiBeHHe OIMOOK MpH BBOAE AYOIMpyromed nH(opMauy, HapymarIiuX HeJIOCTHOCTb 0a3bl
JAHHBIX U CO3JAIOIIMX IPOTUBOPEUHBBIE IaHHBIE.
b/l conmepXuT HE TOIBKO JAHHBIE, BCECTOPOHHE XapaKTEPU3YIOLIUE JAESITEIbHOCTh CaMOM
opranusanuu, Gpupmsl, IpoLecca Wik APYroi nmpeaMeTHol o01acTy, HO U ONHUCAHUA 3TUX JaHHbIX.
Nudopmaniio 0 MaHHBIX NMPUHATO Ha3bIBaTh "Memaodannvimu”, T. €. "IaHHBIMH O HaHHBIX". B
COBOKYITHOCTH OTIMCAHMSI BCEX JJAHHBIX 00Pa3YIOT C108aApb OAHHbIX.
B BJI 1omKHBI XpaHUTBHCS JaHHBIE, JJOTHUECKU CBA3aHHBIE MEXy c000M. {1 Toro yToObl JaHHbIE
MOYKHO OBLIO CBSI3aTh MEXIY COOOM, W CBA3ATh TaK, YTOOBI STH CBSI3U COOTBETCTBOBAIH PEATBHO
CYLIECTBYIOIIUM B JJAaHHOM MpeAMETHON 00JIaCTH, MOCIEIHIOK MOABEPraloT ACTAIbHOMY aHAIM3Y,
BBIJICIISAS CYIIHOCTH MM 00BEKTh. CYIIHOCTh MM OOBEKT — 3TO TO, O YeM HEOOXOAUMO XPaHHUTh
uHpopmanuto. CyIIHOCTM HUMEIOT HEKOTOpbhle XapaKTepUCTUKH, Ha3blBaeMble aTpuOyTamu,
KOTOpBIE TOKE HEOOXOAUMO cOoXpaHsiTh B BJ[. ATpuOyThl 0 cBOEl BHYTPEHHEHN CTPYKTYpe MOTYT
ObITh TPOCTBIMH, @ MOTYT OBbITH CIOXHBIMH. [IpocThle aTpuOyTBI MOTYT OBITH HPEICTABICHBI
IPOCTBIMU THUMNAMM JaHHbIX. PasznuyHoro pojaa rpaduyeckue H300paKeHUus, SBISIOIINECS
aTpuOyTaMu CYHIHOCTEH, — 3TO NpHUMEp CIOXKHOro aTpubyra. OmnpenenuB CYIIHOCTH U HX
aTpuOyThl, HEOOXOJUMO MEPEUTH K BBISIBICHUIO CBS3€H, KOTOPHIE MOTYT CYIIECTBOBATb MEXIY
HEKOTOPBIMU CYHIHOCTSIMH. CBsI3b — 3TO TO, YTO OObEIUHSET JBe UiIU Ooisiee cymHuoctel. CBszn
MEXy CYIIHOCTSMHU TAKXKE SIBISIFOTCSI YacThbIO JAHHBIX, U OHU TaKXKe€ JOJDKHBI XPAaHUTHCSA B Oasze
JAaHHBIX.
Ecnu Bce 3T0: cymiHocTH, aTpuOyThl CYHIHOCTEH M CBSI3M MEXY CYHIHOCTSMHU ONPENEIIEHO, TO
cxeMa 0a3bl JAHHBIX MOXKET BBITJISAETh MPUMEPHO Tak, Kak IMpejcTaBieHo Ha puc. 1.2. Ha Hem
MOKa3aH IPUMEpP CXeMbI 0a3bl TaHHBIX, KOTOpYI0 MokHO Ha3BaTh DAKVYJIBTET.
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Puc. 1.2. [Ipumep ER-auarpammer 6a3et nanusix ®AKYJIBTET

Cxema, kotopas HasbiBaercsi ER-muarpammoii (Entity-Relationship), cocroutr u3 cremyrommx
KOMIIOHEHTOB:

] mIeCTH CYIIHOCTEH, KOTOpble M300pa)KeHbl MPSIMOYTOJIbHUKAMHU, KaXIbli M3 KOTOPBIX MMEET
CBOM aTpUOYThl, MOMEIIEHHbIE B OBaJlbl, @ B HIDKEIIPUBEJACHHOM CIHCKE OHU IEPEYUCIICHbI B
CKOOKax psZIOM C UMEHEM CYIIHOCTEH:

DAKVYJIBTET: (Koa_gakyastera, Haze_¢paxkyabrera, ®PUO_nexana);

KA®EJIPA: (Koa_xadenpsi, Hazs_kadenpsl, 3aB_kadenpoii);

CIHEUAJIBHOCTD: (Koa_cneunanabnoctu, Ha3B_cnenuajbHOCTH);

HPENNOJABATEJIb: (Kon_npenogaBartessi, ®UO, [[01KHOCTD);

I'PYIIIA: (Koa_rpynnsi, ®PUO_crapoctsl);

CTYIEHT: (Hom_3au_xHuxku, DUO, IToa);

U] maATu cBsized, KOTOpble 0003HAUEHBI CTPEIKAMU M CBA3BIBAIOT T€ CYIIHOCTH, HA KOTOPHIE OHU
HaIpPaBJICHBI:

cBsa3b BKIIFOYAET noka3biBaet, 4To Ha GakyabTeTe HECKOIBKO Kadeap;

cBsi3b BXO/JIUT wnzobpakaer, 4To oJfHA U Ta ke Kadeapa TOTOBUT CHEIHATIMCTOB MO0 HECKOJIBKUM
CIELUAIBHOCTSIM;
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cBs3b PABOTAET onpenensier To, uyTo Ha kadeape padoTaeT psij mpernogaBaTeici;

cBsi3b OBYYAET c 1BoiHBIME CcTpeiKamMH B 000MX HAIMPABICHUSX MOSCHSIET TOT (aKT, YTO OAMH U
TOT K€ MpernojaBaTeib MPENOAACT B PA3HBIX IpyNnax, a OAHA U Ta XK€ IPyINa 3aHUMAETCs C
pa3HbIMU IIPENOIABATENSIMY;

cBs13b OBYUYAETCS onpenenser, 4To Kakas rpyIa BKIOYAET B CeOsI psiJi CTYICHTOB.

W3 npencraBieHHON AuarpaMMbl HOHITHO, YTO JIaHHBIE 00JIaAat0T ONpeeIeHHON CTpyKTypoi. Jliis
BBISIBJICHUSI 9TOM CTPYKTYphI 0a3a JaHHBIX J0JKHA MPOMTH MPOLIECC MPOSKTUPOBAHUS.
[Tpoextupyemass BbJI nomkHa oOnagath ONpeAEICHHBIMU CBoOWicTBaMH. Ha3zoBeM OCHOBHBIE
cBoiictBa B/I.

L[lenocmnocms. B xaxplii MOMEHT BPEMEHU CyleCTBOBaHUS b/l cBeneHus, coaepxamuecs B HEl,
JIOJKHBL  ObITh HempoTuBopeuuBbl. LlenoctHocts bBJl  gocturaercs Belie[CTBHE BBEICHUS
OTpaHMYEHUMN IEJIOCTHOCTH, B YAaCTHOCTHM, K HHUM OTHOCSITCSI OIpaHUYEHMs], CBSI3aHHBIE C
HopMmanuzanuen b/I.

Boccmanasnueaemocms. JlaHHOE CBOMCTBO IIPEIIIONIAraeT BO3MOXHOCTb BOCCTaHOBIEHUS b/|
nocyie cO0si CHCTEMbI UM OTJEJBbHBIX BUJIOB MIOPYU CUCTEMBI.

bezonacnocms. be3omacHocts bJ/[ mpeamnosaraer 3amuTy AaHHBIX OT IPEAHAMEPEHHOIO U
HENpPEeIHAMEPEHHOTO JocTyna, Moaudukanuu wuian paspyuienus. [Ipumensercs 3amperieHue
HECAaHKIIMOHUPOBAHHOTO JOCTYIIA, 3allIUTa OT KOMMPOBAaHUS U KpUITOTrpaduyecKas 3aiura.
Dghexmusnocmob. CBOMCTBO 3PPEKTUBHOCTH OOBIYHO MTOHUMALCTCS KaK:

] MUHMMAaJIbHOE BPEMsI pEaKIIMU Ha 3aIpocC I0JIb30BaTEs;

] MUHUMAaJIbHbIE TOTPEOHOCTH B MaMSTH;

[l coueTaHue 3TUX IAPpAMETPOB.

1.4. CUCTEMBI YIIPABJIEHUSA BA3ZAMU JAHHBIX
WTtak, kaKk yxe He oJuH pa3 ynomuHainock, CYB/] — 310 nmporpammHoe obecriedeHue, ¢ IOMOLIbI0
KOTOpOTO I0JIb30BATEIN MOTYT OIpENeNsTh, CO3JaBaTb U MOJJEPKUBATh 0a3y JaHHBIX, a TaKKe
OCYILIECTBJIATh K HEH KOHTPOJIUPYEMBI JOCTYII.
[To crenenn yHUBepcabHOCTH paznnyatotcs aBa kiaacca CYBJl — cucrtemsl 00111ero Ha3HAuYEHUS U
CHEeUAIN3UPOBAaHHBIE CUCTEMBI.
CVB/] obweco naznayenus He OPUEHTUPOBAHBI HAa KaKyI0-TMOO KOHKPETHYIO NMPEAMETHYIO 00JacTh
WIM Ha MH(OpPMAIMOHHBIE MOTPEOHOCTH KOHKPETHOW Ipymiibl mosib3oBateneil. Kaxnas cucrema
TAKOro poJia pealn3yercs Kak MpOrpaMMHBIA TPOIYKT, CHOCOOHBIM (PYHKIIMOHUPOBATH Ha
HekoTopoil Mojenn OBM B ompeneneHHoi omnepaunoHHoM oOctanoBke. CYBJ[ obmero
Ha3HayeHus: o0jazaeT CpeIcTBaMU HACTpOWKM Ha pabory c KoHkperHoM bBJ[ B ycnoBusax
KOHKPETHOI'O ITPUMEHEHUS.
B nekotopeix cutyanusx CYBJl obmiero Ha3zHaueHHs HE MO3BOJISIOT JI0OMThCA TpeOyeMBbIX
INPOEKTHBIX M OSKCIUTYaTallMOHHBIX XapaKTEPUCTHK (IIPOU3BOAUTENILHOCTh, 3aHMMAaeMblii 00beM
naMaTi u npouee). Tem He MeHee co3nanHue cneyuanuzuposarnnvlx CYB/] BecbMa TPyT0EMKHIA
npolecc U JUIsl TOro, YTOObl €ro peajn3oBaTh, HY>KHbl OYE€Hb BECKME OCHOBaHHUS. B mporecce
peanuzanuu cBoux ¢yHkuui CYBJ] mocTossHHO B3auMoJeHCTBYeT ¢ 0a30i JaHHBIX U C JIPYTHMMH
NPUKIAJAHBIMA TPOTPAMMHBIMU TPOJYKTAaMH I10JIb30BATENIs, MpeIHA3HAYEHHBIMU IS PaOOTHI C
naHHou b/l u Ha3pIBaeMbIMH HPHIIOKEHHUSIMU.
Hns Toro uroOel CYB]] ycmemHo crpaBisiach €O CBOMMM 3aJadyaMH, OHa JOJDKHA 00J1alaTh
orpeeIeHHBIMA BO3MOKHOCTSIMHU.
MO’KHO AaTh CIEAYIOIIYI0 0000IIEHHYIO XapaKTepUCTUKY BO3MOXKHOCTAM coBpeMeHHbIX CYB/I.
1. CYB]] Bxiro9aeT s3bIK ONMPEACIICHHs TaHHBIX, C TIOMOIBI0 KOTOPOTO MOXKHO ONPENEIUTh 0azy
JITaHHBIX, €€ CTPYKTYpPY, THUIbl JAHHBIX, a TAKXXE CPEICTBA 3aJaHMsI OTPaHUYEHUN NI XpaHUMOMN
uHpopmanuu. B mHoromnonb3oBarensckoM Bapuante CYBJ] 3ToT s13bIk 1m0O3BOJsSET POpMHUPOBATH
NpPEJCTaBICHNUS KaK HEKOTOpPOE€ TIOJAMHOXKECTBO 0a3bl JaHHBIX, C TOJJIEPKKOH KOTOPBIX
MOJIb30BaTENb MOJXET CO3/1aBaTh CBOM B3IJISA HAa XpaHMMble JaHHbIE, OOecleyuBaTh
JIOTIOJTHUTEIIBHBIN YPOBEHb 0€30MaCHOCTH JJAHHBIX U MHOTO€ JIPYTOe€.
2. CYB/] mo3BoasieT BCTABIATh, YAAIATh, OOHOBIISITH M M3BJIEKaTh MHGOPMAIHMIO U3 0a3bl JaHHBIX
MIOCPEACTBOM SI3bIKA YIPABICHUS 1aHHBIMH.
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3. bompmuucTBO CYB]] MOTyT paboTaTh Ha KOMIBIOTEPAX C Pa3HOM ApXUTEKTYPOH U O] Pa3HbIMHU
OTICPAIIMOHHBIMU CHCTEMaMH, MpUYEeM Ha padoTy IMOJb30BaTeNsl TMpPU JOCTYNe K JaHHBIM
MPAKTUYECKH TUII TUIaT(HOPMBI BIUSHUS HE OKA3bIBAeT.

4. Muoronons3oBareiabckue CYBJl uMeroT 10cTaTOYHO pa3BUTHIE CPEICTBA aJAMUHUCTPUPOBAHUS
bB.

4. CYB/I npenocTaBisieT KOHTPOJIUPYEMBIH JOCTYII K 0a3e JaHHBIX C TOMOIIIBIO:

[ cucrembl obecrieueHus 0€30MacHOCTH, MPEIOTBpALIAlONIe HECAHKIIMOHUPOBAHHBIM JOCTYI K
uH(popManuu 6a3bl JaHHBIX;

[] cucTeMbl NONACPKKUA LEJIOCTHOCTH 0a3bl JaHHBIX, O00eCleYHBAIONIeH HENPOTUBOPEUNBOE
COCTOSIHME XPAaHUMBIX JIAHHBIX;

] cucTembl yrpaBjieHHs MapajljielibHON paboTON MPHIIOKEHUNH, KOHTPOJIUPYIOLIEH MPOIecChl UX
COBMECTHOTO JIOCTYIa K 0a3e JaHHBIX;

[] cucTemMbl BOCCTAHOBJICHHSA, TMO3BOJISIONICH BOCCTAHOBUTH 0a3y MNaHHBIX /0 MPEAbIAYIIETO
HEMPOTUBOPEUYUBOIO COCTOSIHUSI, HApYIIEHHOTO B pPE3yJbTAaTe alllapaTHOTO WJIH MPOrPaMMHOIO
obecrieueHus.
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2. APXUTEKTYPA CYBJ

2.1. TPEXYPOBHEBAS APXUTEKTYPA BA3bl JAHHBIX
OpgnuMm M3 BaxHeWmMX acnekrtoB pa3Butus CYDBJl sBusercs uaes OTHENEHUS JIOITMYECKON
cTpykTypbl BJ] v MaHuUDynsnuii JaHHBIMH, HEOOXOAMMBIMH IOJIb30BATEIsIM, OT (DU3HUECKOTO
IpeJCTaBICHUs, TPEOYEeMOTro KOMITBIOTEPHBIM 000y IOBaHUEM.
OpHa u Ta ke b/l B 3aBUCUMOCTH OT TOUKH 3PEHUS MOKET UMETh pa3jInyHble YpOBHU onucanus. 1o
YUCIIy YpOBHEW omucaHusi JaHHbIX, nojuaepxkuBaembix CYBJl, pa3nuyaroT O0AHO-, JBYX- H
TPEXYpPOBHEBbIE CHCTEMBl. B HacTosIiee BpeMs dalle BCEro IMOJACPKUBACTCS TPEXYpPOBHEBAS
apxutektypa omucanust Bl (puc. 2.1), ¢ Tpems ypoBHSIMHM aOCTpakLuu, HAa KOTOPBIX MOXKHO
paccMmatpuBaTh 06a3y JaHHBIX.
Takast apXuTeKTypa BKIIOYAET:
] BHEIIHUW YPOBEHb, HA KOTOPOM I10JIb30BATEIN BOCIIPUHUMAIOT JAHHBIE, IJ1€ OTAEIIbHBIEC IPYIIbI
noJib3oBareneit umerot cBoe npeacrasinenue (I111) na 6a3y gaHHBIX;
] BHYTpeHHHI ypoBeHb, HA KoTopoM CYB/[ u onepannoHnHast cucteMa BOCIPUHUMAIOT JIaHHbIE,
] KOHLENTyaJbHbI ypOBEHb IIPEJICTABICHUSI JAHHBIX, IPEAHA3HAUEHHBIM IJIs OTOOpa)KeHUs
BHEIIHETO YpOBHS Ha BHYTPEHHHMH YypOBEHb, a TaKxke Jisi oOecriedeHUs: HEOOXOAMMON UX
HE3aBUCHMOCTH APYT OT JIPYTa; OH CBsi3aH C 000OMICHHBIM MTPEICTABICHUEM T10Ih30BATEICH.

Mpynnbl
nonb3oBarenemn
b v b 4 v
1 2 J
A PN L PN o L -
w h A w w
nr nrz NN \
BHeLwwHui P
YpPOBEHbL
KoHuenTynsHbINA
YPOBEHbL y 4 CYyBA
BHYTpeHHUI
YPOBEHb ¢
Bra ¢

Puc. 2.1. TpexypoBHeBas apxutekrypa CYB/]
Onucanue CTPYKTYpbl [JaHHBIX Ha JIIOOOM YpOBHE Ha3blBaeTcsi cxemou. CylllecTByeT TpHU
pPa3NIMYHBIX THUIA CXeM Oa3bl JaHHBIX, KOTOPHIE ONPEAEISIOTCS B COOTBETCTBHM C YPOBHSAMHU
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a0CTpakLMM TPEeXypOBHEBOM apXWTEKTypbl. Ha caMOM BBICOKOM YpOBHE HMEETCS HECKOJBbKO
BHEIIHUX CXEM WU IMOACXEM, KOTOPHIE COOTBETCTBYIOT pa3HbIM IPEACTaBICHMSIM JaHHbIX. Ha
KOHIIENITyalbHOM YPOBHE OIIMCAaHUE 0a3bl JaHHBIX Ha3bIBAIOT KOHYENMYalbHOU CXeMOll, 3 Ha CaMOM
HU3KOM YPOBHE a0CTPAKIIUN — GHYMpPeHHell CXeMOlL.
OCHOBHBIM Ha3HAYEHUEM TPEXYPOBHEBOW apXUTEKTYpHI ABISAETCA 00eCleYeHne HE3aBUCUMOCTH OT
naHHbIX. CyTh 3TOM HE3aBUCUMOCTH 3aKJIKOYAETCS B TOM, YTO M3MEHEHHUS Ha HWKHUX YPOBHSX
HUKAaK HE BIMSAIOT Ha BEPXHHME YPOBHU. Pa3nmnuaroT 1gBa TuUIla HE3aBUCHUMOCTH OT JIAHHBIX:
JIOTUYECKYIO U (PU3UUECKYIO.
Jlocuueckas Hezasucumocms Oom OAHHLIX O3HAYACT IOJHYIO 3allUIIEHHOCTh BHEIIHUX CXEM OT
M3MEHEHUH, BHOCUMBIX B KOHIENTYaIbHYIO cxeMy. Takue u3MEeHEHHs] KOHLIETITYaJIbHOM CXEMBl, KaKk
no0aBlieHUE WM yIaJeHHUEe HOBBIX CYIIHOCTEH, aTpMOyTOB WU CBSI3€H, JOKHBI OCYILECTBIIATHCS
06e3 HeoOXOAMMOCTH BHECEHHUS M3MEHEHUH B YK€ CYIIECTBYIOIIME BHEUIHME CXEMBI IS IPYTUX
IPYyII MOJIb30BaTEIEH.
Dusuueckas He3a8UCUMOCMb OM OAHHBLIX O3HA4YaeT 3alIMILEHHOCTb KOHLIENITYaJbHOM CXEMBI OT
WU3MEHEHUH, BHOCHMBIX BO BHYTPEHHIOKO CX€My. Takue W3MEHEHHs BHYTPEHHEH CXEMBl, Kak
UCTIOJIB30BaHUE PA3IMYHBIX (DAJIOBBIX CHUCTEM WJIM CTPYKTYp XpaHEHHWs, DPa3HBIX YCTPOHCTB
XpaHeHMs, MOAU(DUKALUSA HWHAEKCOB WJIM XELIUPOBaHME, JOJDKHBI OCYIIECTBIAThCA  0e3
HE0OXOUMOCTH BHECEHUS! U3MEHEHUI B KOHLIENITYaJIbHYIO UJIM BHEIIHIOK CXEMBI.
Jlasiee paccMOTpUM KaXKAbIH U3 TPEX Ha3BaHHBIX YPOBHEH.
Brewnuti ypogens — 3TO TIOJIb30BATEIBCKUHN YpOBeHb. [101b30BaTeIeM MOXKET OBITh IPOTPAMMICT,
WJIA KOHEYHBIN 10JIb30BaTeNb, MM aAMUHUCTpATOp Oa3bl 1aHHBIX. [IpencTaBienne 6a3bl JaHHBIX C
TOYKM 3pEHHUs II0Jb30BaTeNIed HA3bIBACTCS GHewHuM npeocmasneHuem. Kaxnas rpymnmna
H0JIb30BaTENeH BBIJCIAET B MOJCIUPYEMOH MpeIMeTHOI o0aactu, oOuiel A Bcell opraHu3anuy,
T€ CYIIHOCTH, aTpuOyTBl ¥ CBA3H, KOTOpble €H MHTEpecHbl. OTH YacCTHYHBIC WU
nepeonpeaeNeHuble onucanus b/l s oTAenpHBIX Py MOJIB30BATEIEH WIM OPUEHTHPOBAHHBIE
Ha OT/EJIbHBIE aCIIEKThI IPEAMETHOMN 00J1IacTH Ha3bIBAIOT HOOCXEMOU.
Konyenmyanvuuiii ypoeens SBIAETCS NPOMEKYTOUHBIM YPOBHEM B TPEXYPOBHEBOM apXUTEKTypE U
oOecnieunBaeT MpecTaBieHrne Bcel nHpopmanun 0a3bl TaHHBIX B abcTpakTHOM opme. Onucanue
0a3pl JTaHHBIX Ha ATOM YpPOBHE HAa3bIBAETCSl KOHIENTYaJbHOM CXEeMOH, KOTopas sBIsSeTCs
Pe3yJIbTaTOM KOHILIENITYaJIbHOTO MPOEKTUPOBAHUSI.
KoHuenrtyanbHoe mNpoekTHpoBaHME 0a3bl JaHHBIX BKIIOYAET aHadu3 HMH()OPMALMOHHBIX
NOTpeOHOCTEHN MOJIb30BaTENNEd U ONpPENIEIeHUE HY)KHBIX MM 3JIEMEHTOB JIaHHBIX. TakuM o0pazom,
KOHYenmyanvbHas cxema — OTO €IWHOE JIOTUYECKOE OIMCAaHUE BCEX DJEMEHTOB JAHHBIX U
OTHOLIEHUI MEX1y HMMH, JIOTHUECKasl CTPYKTypa Bcel Oa3bl JaHHBIX. [[s Kakoi 6a3bl TaHHBIX
MMEETCSI TOJIBKO OIHA KOHLENTYyalbHasi CXEMa.
KonnenryanbHas cxema J10J5KHA COAEPKaTh:
] CyITHOCTH U UX aTpUOYTHI;
[] CBSI3U MEXY CYIIHOCTSIMH;
] orpaHU4eHNs, HaKJIaIbIBAEMbIC Ha IaHHBIC;
] ceMaHTHYECKYIO0 HH(OPMALIHIO O TaHHBIX;
] obecrnieueHre 6€30MACHOCTH U MOAJEPKKHU [ETOCTHOCTH JaHHBIX.
Buympennuii yposenv aBisercs TpeTbUM ypoBHeM apxuTekTypsl b/l. BHyTpenHee mpencraBieHue
HE CBS3aHO C (DU3MYECKHM YPOBHEM, TaK KakK (U3MYECKHi YpOBEHb XpaHEHHS HH(OpMaIuu
00J1a1aeT 3HAYNTETHFHOM WHIMBUIYATHBHOCTHIO JJISI KQXK/I0H CHUCTEMBI.
Ha HmxHEM ypoBHE HAaXOIWUTCA BHYTPEHHSS CX€Ma, KOTOpas SBJSETCS MOJIHBIM ONMCAHHEM
BHYTpEHHEN Mojenu NaHHbIX. Iy Kaxaoi 0a3bl JaHHBIX CYIIECTBYET TOJBKO OJHA BHYTPEHHSIS
cxema.
BHyTpeHHsI1 cxeMa ONHMCHIBaeT (PU3MYECKYI0 peanu3aluio 0a3bl JaHHBIX U MpeJHa3HaueHa st
JOCTH)KEHUSI ONTUMAIBHOW TNPOU3BOAMTENBHOCTH U O0ECIeUYeHUs SKOHOMHOI'O HCIOJIb30BAHUS
JUCKOBOTO MpocTpaHcTBa. Ha BHyTpeHHEM YypOBHE XpaHUTCS clieAyrolas HHpopMalus:
U] pacnpeziesieHne IUCKOBOTIO IPOCTPAHCTBA AJIsl XPAHEHUS JAHHBIX U UH/IEKCOB;
|| onucaHue noApoOHOCTEN cOXpaHEHUs 3anucei (C yka3aHUEM peallbHbIX Pa3MEPOB COXPAHAEMBIX
AJIEMEHTOB JIaHHBIX );
[] cBelIeHUs O Pa3MEICHHUH 3aIIACEH;
(] cBeIEHUS O CHKATUH JAHHBIX U BHIOPAHHBIX METOAAX MX IIU(PPOBAHHUS.
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CYB]Jl oTBeuwaer 3a YCTAHOBJIEHHE COOTBETCTBUSI MEXIAY BCEMH TpPEMs THUIAMH CXEM pPa3HbIX
YPOBHEM, a Takke 3a MPOBEPKY UX HENPOTUBOPEUMBOCTH. Huke BHYTPEHHETO YPOBHSI HAXOAMUTCS
Gusuueckuti yposeHs, KOTOPBI KOHTPOJUPYETCS] ONEPAITMOHHONW CUCTEMOM, HO TIOJ PYKOBOJICTBOM
CYB/l. ®dusnyeckuii ypoBEHb YYHMTHIBAE€T, KaKUM 00pa3oM JaHHbIE OyIyT IpEACTaBICHBI B
MmammHe. OH oOecnieurBaeT (GU3NUECKU B3I Ha 0a3y JaHHBIX: IMCKOBO/BI, PU3NYECKHE aJipeca,
MHJIEKCHI, yKa3aTeld W T. J. 3a 3TOT yYpOBEHb OTBEYAIOT MPOCKTUPOBIIMKHU (pru3mueckon Oa3bl
JAHHBIX, KOTOPbIE Pa0OTAIOT TOJIBKO C U3BECTHBIMU ONEPALMOHHON cucTeme iaemMeHTamMu. O6nacthb
UX MHTEPECOB: yKa3aTelM, peajin3alysl MOCIE0BAaTEIbHOIO PaclpeneIeHts], ClIoCOObl XpaHEeHUs
MoJIe BHYTpeHHUX 3amuced Ha aucke. OpgHako ¢yHknuu CYDBJl m onepanmoHHOW CHCTEMBI Ha
(¢u3nUecKOM ypoBHE HE BIIOJHE YETKO pa3/esieHbl 1 MOTYT BapbHPOBATHCS OT CHCTEMBI K CHCTEME.

2.2. DYHKIUU CYB]

YupasjieHue JaHHBIMHM BO BHELIHEH MaAMSATH

Jannast ¢GyHKIUS MPeIOCTaBISET IMOJIb30BATEISIM BO3MOYXHOCTH BBITIOJHEHHS] CaMbIX OCHOBHBIX
OTIepallHii, KOTOPBIE OCYIIECTBISIOTCS C IAHHBIMU, — 3TO COXpPaHEHHUE, U3BJICUCHHE U OOHOBJICHHE
uHpopmanuu. OHa BKIIIOYaeT B ceds obecrieueHue HEOOXOAUMBIX CTPYKTYp BHEIIHEH MaMsITH Kak
JUIsT XpaHEHHs] JaHHBIX, HEMOCPEICTBEHHO BXomsammx B BJI, Tak u ana ciyXeOHBIX IIeiei,
HaIlpUMEP I YCKOPEHUS JOCTYIa K JaHHBIM.

YupasieHue TpaH3aKIUAMU

Tpanzakyuss — 3T0 TIOcnenoBaTeIbHOCTL onepanuil Hag bJl, paccmarpuBaembix CYBJ] kak enuHoe
nenoe. TpaH3akius mpencTaBisier co0oi Habop NEHCTBUI, BBIMOMHIEMbIX C IEJbIO JAOCTYIA WU
W3MEHEHUSI COJCPKUMOTO 0a3bl JaHHBIX. [IpuMepamMu MPOCTBIX TPaH3aKIUH MOMXKET CIYKUTb
no0aBiieHre, OOHOBJICHHE U yAalleHue B 0a3e JaHHBIX CBEJEHUI 0 HeKoeM 00bekTe. ClioKHas Ke
TpaH3akuus oOpa3yercs B TOM cllyyae, Korja B 0a3y JaHHBIX TpeOyeTcs BHECTH Cpa3y HECKOJBKO
u3MeHeHud. VHunmanusanusi TpaH3aKIMu MOXKET OBITh BBbI3BaHA OTACNIbHBIM IOJH30BaTEIeM WU
MPUKIAAHON IPOTrPaMMON.

BoccTranoBiienne 0a3bl JaHHBIX

OpnuM 13 ocHOBHBIX TpeboBanuii k CYB/I sBnsieTcst HaE)KHOCTh XpaHEHHs JTaHHBIX BO BHEIIHEH
namatu. [lon HameXHOCTBIO XpaHeHUs moHumaercss To, uro CYBJl momkHa OBITH B COCTOSHUU
BOCCTaHOBUTH TIOCIIEJIHEE COIIacoBaHHOE cocTostHue bJl mocne m000ro ammapaTHOTO WU
nporpaMmMHOTO c00s. OOBIYHO pacCMaTPHUBAIOTCS JIBa BO3MOXKHBIX BHJIA allllapaTHBIX COOEB:

[ msrkue cOOM, KOTOpbIE MOXKHO TPaKTOBaTh KAaK BHE3AMHYI0 OCTaHOBKY PabOTHI KOMITbIOTEpA
(HampuMmep, aBapUiHOE BBIKJIIOUEHUE TUTAHUS);

(] sxecTkue cOoM, XapakTepuzyemble moTepeil tHPOopMaIKi Ha HOCUTENSIX BHEITHEH MaMsTH.
[TognepxaHue HaJASKHOCTH XpaHEHUs JTaHHBIX B BJ] TpeOyeT M30BITOYHOCTH XpAaHEHHS IAaHHBIX,
IpUYEM Ta YacTh JAaHHBIX, KOTOpas UCIOJB3YETCs Uil BOCCTAHOBIICHHUS, IOJDKHA XPAHUTHCS 0C000
HajaexxHo. Hanbomnee pacrpocTpaHeHHBIM METOI0M HOJIIEpKaHUs TaKoW N30bITOYHON HHpOpMauu
SABJISICTCS BEACHUE )KypHalia u3sMeHeHui b/I.

IHoanep:kka si3b1k0B B/1

s paboTel ¢ 6azaMu JAaHHBIX HCIIOJIB3YIOTCS CIIEIUANIbHBIE SI3bIKM, Ha3bIBa€MbIE SI3bIKaMU 0a3
JAaHHBIX.

B coBpemennbix CYB/] 006b1YHO MOAAEpKUBACTCS €UHBIA MHTETPUPOBAHHBIN SI3bIK, COAEPIKALIUI
BCe HeoOXoJaumble cpeacTBa i paboTel ¢ B/, HaumHas oT ee co3gaHus, U 00eCHeuMBaAIOIINNA
0a30BBI TOJB30BATENbCKUI HMHTEpdeiic ¢ O0azamu AaHHbIX. CTaHAAPTHBIM S3bIKOM Hambosee
pacrpocTpaHeHHbIX B HacTodulee BpeMms peisiuuoHHbIX CYBJL sBnsercs s3pik SQL (Structured
Query Language — s3BIK CTPYKTYPHUPOBAHHBIX 3ampocoB). S3pik SQL mo3BoiseT omnpenensiTh
CXeMy pesiuoHHON b/l 1 MaHUNyIMpOBaTh JaHHBIMHU.

CaoBapb 1aHHBIX

OnHOW H3 OCHOBOIOJATalolUX HJEH PACCMOTPEHHOM BBIIIE TPEXYPOBHEBOM apXUTEKTYPhI

ABJIACTCA  HAJIWUYHUC HUHTCTPUPOBAHHOI'O CUCTEMHOT'O KaTtajora ¢ JaHHbIMHA (0] cXemax,
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MOJIB30BATENAX, MPUIOKEHUAX U T. 1. CHCTEMHBIM KaTajor, KOTOPHIM €Ile Ha3bIBAIOT CIOBApeM
JTAHHBIX, SIBISIETCS, TaKUM O0Opa3oM, XpaHUIUIIEM WH(OpPMAIWU, ONHUCHIBAIOIICH JaHHBIE B 0a3e
nanHbiX. [Ipeamonaraercs, 94To Karajgor JAOCTYIEH Kak IMojb3oBaresiM, Tak U QyHkmusm CYB/I.
OOBIYHO B CIIOBape AAHHBIX: COACPIKUTCS CIenyrolas HHPOpMaLus:

| ©MeHa, TUIIBI U Pa3Mephl SJIEMEHTOB JTaHHBIX;

[l nMeHa cBsI3€ii;

] HaKJIaABpIBaeMbIe HA JaHHBIC OTPAHUYCHHUSI TOACPIKKH IIEJIOCTHOCTH;

] ©MeHa MoJIb30BaTelIel, KOTOPBIM MPEAOCTABIICHO MTPaBO JIOCTYIA K JTAHHBIM;

] BHENTHSSA, KOHIETITYaJIbHAS M BHYTPEHHSISI CXEMBI M OTOOPKECHHS MEXTy HUMU;

] cTaTUCTUYECKHE JaHHBbIC, HAIPUMEP YacTOTAa TPAH3aKIMKA U CYCTUYUKH OOpaIIeHUN K OOBEKTaM
0a3bl JaHHBIX.

YnpasJieHue napajjieJibHbIM 10CTYIIOM

OnHa W3 OCHOBHBIX Iienel co3manust u ucronb3oBanuss CYBJl 3akmodyaercs B TOM, 4YTOOBI
MHOXECTBO IIOJIb30BAaTEIE€l MOIVIO OCYIIECTBJISATh IMAPAUIEIbHBIA JOCTYII K COBMECTHO
oOpabareiBacMbIM JaHHBIM. [lapamiensHbIid TOCTYI CPABHUTEIHLHO MPOCTO OPraHU30BaTh, €CIIU BCE
M0JIb30BATEIN BBIMOJIHSAIOT TOJBKO YTEHHME JAHHBIX, MTOCKOJBKY B 3TOM CJIy4ae€ OHM HE MOLYT
nomMemate Ipyr apyry. OqHako Korja ABa Win OoJblIe OJIb30BaTeNeld OJHOBPEMEHHO MOIYYaloT
JOCTYyN K 0a3e JaHHBIX, KOHQIUKT C HEXKENATeIbHBIMU TOCTIEACTBUSAMHU JIETKO MOXKET BOSHUKHYTb,
HaIpuMep, €CIIM XOTsI Obl OJIMH U3 HUX MOMBITAETCS OOHOBUTH JaHHBIE.

CYBJl nomxHa rapaHTUpoOBaTh, YTO MPH OJHOBPEMEHHOM JOCTyme K 0aze JaHHBIX MHOTHX
MOJIb30BaTENCH MOJOOHBIX KOH(MIMKTOB HE TPOU30MIET.

YnpasJienue Oyepamu onepaTuBHOM NaAMATH

CYBJ o6sryHO padorator ¢ bJl 3HauntensHoro pasmepa. [loHATHO, 4yTO ecnu Mpu OOpalIeHUn K
TF000MY 3JIEMEHTY JaHHBIX OyAeT MPOU3BOJAUTHCS OOMEH C BHEIIHEH MaMsThIO, TO BCS CHUCTEMa
Oyzer paboTaTb CO CKOpPOCTBIO YCTpOIHCTBAa BHemHEH namsTu. lIpakTudecku eAMHCTBEHHBIM
CI0COOOM peanbHOI0 YBEIUYEHMs 3TOW CKOPOCTH siBIsieTcsl Oydepusanns AJaHHBIX B ONEPaTUBHON
namsatu. B pa3zButeix CYB/l noanepxxuBaercs coocTBeHHbIH Habop Oy(depoB onepaTUBHON NamsTH
C COOCTBEHHOM AMCUMITIIMHON 3aMeHbI Oy(epoB.

KonTpoJs nocTyna k JaHHbIM

CYB/l nomxHa UMETh MEXaHU3M, FapaHTUPYIOIIUNA BO3MOKHOCTh JOCTyNa K 0a3e JaHHBIX TOJBKO
CaHKI[MOHMPOBAHHBIX MOJb30BaTENeH W 3alIUIIAIOMUN €€ OT JI000ro HEeCaHKIMOHUPOBAHHOTO
JOCTYTIA.

B coBpemennbix CYB/] nognepxuBaercs OIMH U3 IBYX LIMPOKO PaCHpOCTPAHEHHBIX MOAXOA0B K
BOIpOCy obecrieueHusi 0Oe30MacHOCTH JAHHBIX: M30MpaTEeNIbHBIM TOAXOJ WM 00s3aTeNbHbII
MOAXO/.

B OosblIMHCTBE COBpEMEHHBIX CUCTEM MpEAYyCMaTpUBAETCS N30MpaTeNbHbINA MOAX0/1, IPU KOTOPOM
HEKUH moJb30BaTeNb OOJIaZlaeT pa3IMYHBIMU IpPaBaMU IpH paboTe ¢ pa3HbIMH OOBEKTAMHU.
3HAYUTENIBHO pPeKe MPUMEHSETCS albTePHATUBHBIN, 003aTENbHBIN MOIX0, T€ KAKIOMY O0BEKTY
JTAHHBIX TPUCBAMBAETCS HEKOTOPBIA KIACCU(UKAIIMOHHBIA YPOBEHb, a KaKIbI I0OJb30BATENb
00JaiaeT HEKOTOPBIM YPOBHEM JIOMTYCKA.

Hoxnepkka HeJOCTHOCTH JAHHBIX

TepMuH yenocmuocms WCHONB3YETCS JUISI ONMCAHUS KOPPEKTHOCTH M HEMPOTUBOPEUYUBOCTH
xpaHuMbIX B b/ nanHbIx. Peanu3anus noaiep:KKu HEeTOCTHOCTH JaHHbIX npeanonaraet, uto CYB/]
JOJKHA COZepkKaTh CBEICHUS O TEX MpaBUIaX, KOTOPBIC HENb3s HAPYIIaTh MpU paboTe ¢ JaHHBIMU,
1 00J1a71aTh UHCTPYMEHTAMH KOHTPOJIS 32 TeM, YTOOBI JaHHBIE U UX U3MEHEHHUS COOTBETCTBOBAIU
3a/IaHHBIM MTPABUJIAM.

2.3. SI3bIKU BA3 IAHHBIX
B CVYB/] nmoanepxuBaeTcsi HECKOIBKO CHECIUATM3UPOBAHHBIX MO CBOUM (YHKIHSIM TTOIBS3BIKOB.
Wx MOXKHO pa30UTh Ha JIBE KATETOPHUU:
U] si3p1k onpenenenus nanabix b1 — SO/ (DDL — Data Definition Language);
U] si3p1k ManunyaupoBanus qanaeivi— SIMJ] (DML — Data Manipulation , Language).
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2.3.1. A3BIK OIIPEAEJIEHUA JTAHHBIX
A3bik  onpedenenuss OaHHMbIX — OIWCATENBHBIN S3BIK, C IOMOIIBI0O KOTOPOTO OMHCHIBAETCS
npeaMeTHas 001acTh: MMEHYIOTCS OOBEKTBI, ONPEICNSIOTCS WX CBOMCTBA W CBA3H MEXIY
o0bexkTaMu. OH HUCIIONB3YETCS TJIAaBHBIM 00pa3oM IS OnpeesieHus JIOrnueckoil ctpyktypsl b/1.
Cxema 0a3bl JaHHBIX, BBIPQKCHHAS B TEPMHHAX CICIUAIBHOTO SI3bIKA OMPEICICHUS JTaHHBIX,
COCTOUT U3 Habopa onpeneneHui. A3pik O]l ncmoap3yeTcs: Kak Ui ONPEAeICHUS] HOBOW CXEMBI,
TaK ¥ JUISt MOIU(UKAIINH YK€ CYIIECTBYIOLICH.
PesynpraTom kommmisiuu 1O/ — ornepaTopoB sBisieTcss Ha00p TaOIUIl, XPAaHUMBIM B CHCTEMHOM
Karajore, B KOTOPOM COJIEPKaTCsl METaJaHHble — T. €. JaHHbIE, KOTOPbIE BKIIIOYAIOT ONPECIICHUS
3amuced, SJEMEHTOB JaHHBIX, a TaKkKe JApyrue OOBEKThl, MNPEACTABISIONINE HWHTEpec st
10Jib30Barenel i Heooxoaumele it padotel CYB/L. Ilepen nocTynom K peaabHbIM JaHHBIM
CVYB/]] 06b19HO 0OpamaeTcsi K CHCTEeMHOMY KaTajory.

2.3.2. A3bIKH MAHUITYJINPOBAHUA JAHHBIMUA

A3bIK MaHunyuposanusi OaGHHbIMU COIEP)KUT HAOOp ONEepaTOpPOB MAHUITYJIMPOBAHMSI TaHHBIMH, T.

€. OIepaTopoOB, MO3BOJIAIOIIUX 3aHOCUTh JaHHble B BJl, yaansaTs, MoguduuupoBaTh UiM BIOUPATH

CYILIECTBYIOIINE JTaHHBIE.

MHoxecTBO onepaluii Ha/l JAHHBIMUA MOYHO KJIacCU(UIIMPOBATh CIEAYIOIIUM 00pa3oM:.

1. oneparuu ceyneKIuu;

2. necTBYs HAJl JAHHBIMMU:

] BKIIFOYEHHE — BBOJI OK3eMILIsApa 3anucy B b/l ¢ ycTaHOBKOM €ro cBs3en;

] ymaneHue — HCKIIIOUEHUE 3K3eMIUIsipa 3anucu u3 b/l ¢ ycTaHOBKOW HOBBIX CBSI3€EH;

U] Momudukanus — HU3MEHEHHUE COJEPKUMOIO AK3EMIUIspa 3alUCH U KOPPEKLHsS CBS3€H IpH

HEO0OXOOUMOCTH.

S3pIKM MaHUMYIMPOBAHUS JAaHHBIMM JENIATCd Ha JBa TUNA. OTO pas3jeieHHe 0O0YCIOBIEHO

KOPEHHBIM pa3IMYMeM B MOJX0/axX K paboTe ¢ JaHHBIMHU, a CIe0BAaTEIbHO, PA3IUUYUeM B 0a30BbIX

KOHCTPYKIHUSAX B paboTe C TaHHBIMH.

IlepBbIit THII — 3TO NpouenypHsii AMJI.

Bropoii Tun — 3To nexnapaTuBHBIN (HenpoueaypHsiit) AM/I.

K mponenypHbIM s3bIKaM MaHMITYJIMPOBAHMS JAHHBIMU OTHOCATCS M SI3bIKH, MOAJEPKUBAIOIIUE

OTIEpAILMH PETISIIMOHHON anreOpbl, KOTOPYIO OCHOBOIIOJIOKHUK TEOPUH PEJISIIMOHHBIX 0a3 JTaHHBIX

3. ®@. Koan BBen JUlsl yHpaBieHUs PEISALMOHHOM 0a30i maHHBIX. PensuuonHas anreOpa — 3TO

INPOLEAYPHBIN S3bIK 0OpaOOTKM PESLMOHHBIX TaONMIl, T€ B KayeCTBE OINEPaH/I0B BBICTYNAIOT

TaOJIUIIBI B LIETIOM.

JleximapaTUBHBIE S3BIKM IIPENOCTABISIOT NOJIB30BATENIO CPEICTBA, TO3BOJISIOIINE YKa3aTh JIUIIb TO,

Kakue JlaHHble TpeOyroTcs. PemieHue Bompoca 0 TOM, Kak MX CJIEIyeT W3BJIEeKaTh, OepeT Ha ceds

IPOLIECCOP IaHHOTO SI3bIKa, pabOTAIOUIHI ¢ LIeIbIMU HaOOpaMu 3arucen.

Pensunonnsie CYBJl 00BIYHO BKIIIOUYAIOT MOJAEPIKKY HEMPOLEYPHBIX S3bIKOB MAaHUITYJIMPOBAHUS

JaHHBIMU — Yallle BCETO 3TO ObIBAeT S3bIK CTPYKTYPHUPOBAHHBIX 3ampocoB SQL wumm s3bIk

3ampocoB 1o oopasiy QBE.

B Hacrosimiee Bpemsi HOpMOH sBisieTcs TMOAJEp)KKa JAekiapaTuBHOro sseika SQL, B ocHoBe

KOTOpPOro JIEXKHUT PENLIMOHHOE HCUMCIEHHE, Takke BBeAcHHoe O Koamom. OTOT s3bIK cTail

CTaH/IapTOM JJISl SI3BIKOB PENIALIMOHHBIX 0a3 JAHHBIX, YTO MO3BOJIIET MCIOIb30BaTh OJUH U TOT ke

CHUHTAaKCUC U CTPYKTYpY KOMaH Iipu nepexone ot onHoit CYB/I k npyroii

CrnenyeTr oTMeTUTb, uTO 36K SQL nmMeer cpa3y nBa komnonenta: s36ik DDL (IO) nuist onucanus

CTPYKTYpbI 0a3bl JaHHBIX, U 361K DML (SIM/1) 17151 BBIOOpKM ¥ OOHOBIIEHHSI JAaHHBIX.

JpyruM MIUPOKO HCIOJB3YyEMBbIM SI3bIKOM 00paboTKM NaHHBIX sBhsercs s3blk QBE, koTopbIit

3aCIyKMJI PEeMyTalMio OJHOTO U3 CaMbIX MPOCTBIX CIIOCOOOB M3BJIEUEHUs MH(POpMAIUN 13 0a3bl

naHHbIX. OCOOEHHO 3TO IIEHHO Ui IMOJIb30BaTesiell, He SABIAIOMIUXCS MPOPEecCHOHANaMU B 3TOU

oOmactu SI3bIK mpenocTaBiseT rpaduueckue CpeacTBa CO3IaHMsl 3apocoB Ha BHIOOPKY JaHHBIX C

UCIoNb30BaHueM MmabnoHoB OTBET Ha 3ampoc TakkKe TMpeACTaBiIseT co0oi TrpaduvecKyro

UHPOPMALIUIO

Yacte HemponenypHoro ssbika AMJI, KoTopasg oTBeyaeT 3a M3BJIICUCHUE MTAHHBIX, HA3bIBACTCA

A36IKOM  3anpocog  SI3bIK  3allpOCOB  MOXHO  ONPEAEIUTh  KAaK  BBICOKOYPOBHEBBIN
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Y3KOCTICITUATN3UPOBAHHBIN S3bIK, TPETHA3HAUYCHHBIN JIJIS YAOBJICTBOPEHUS Pa3IMUHBIX TPEOOBaAHHUN
1o BBIOOpKE WH(pOpMAIUU U3 0a3bl JAaHHBIX.

2.4. APXUTEKTYPA MHOT'OITIOJIB30OBATEJIbCKUX CYB/J

2.4.1. MOJIEJIM IBYXYPOBHEBOM TEXHOJIOI' MU "KJIUMEHT — CEPBEP"
Cucremy 0a3 IaHHBIX MOXKHO pacCMaTpHBaTh KaK CHCTEMY, TJ€ OCYIIECTBICHO pacIpenesieHue
Mpolecca BHIIOJHEHUS MO MPHUHIIMITY B3aUMOJEHCTBUS JIBYX MPOTPAMMHBIX MPOLIECCOB, OJUH M3
KOTOPBIX B OTOW MOJENIM Ha3bIBaeTCs "KIMEHTOM', a ApPYroi, OOCITYKUBAIOUIUN KIWEHTA,
cepsepom (MalllmHa, XpaHsmias 0a3bl JaHHBIX). KiHMEeHTCKHil mpolecc 3ampaimmBaeT HEKOTOPbIe
yCIIyTH, a CEpBEPHBIN Ipolecc o0ecreunBaeT UX BblloJHEHUE. [Ipu 3TOM mpenmnosaraercs, 4ro
OJIMH CEPBEPHBII MPOLIECC MOKET OOCITY>KUTh MHOXKECTBO KIIMEHTCKHX IporeccoB (puc. 2.2).

Basa naHHbix

+
!

KnueHT 1 $ Cepsep > KnueHT 3

o~

v

Knuenr 2

Puc. 2.2. Ctpykrypa cucremsl b/l ¢ BbIZieieHHEM KIMEHTOB U cepBepa

Cepsep B mpocteiiem ciydae — 310 codctBeHHO CYBJl. OH moanepkuBaeT BCE OCHOBHBIE
¢ynkuun CYBJl ¥ mpemocTaBisieT MOJIHYIO MOAACPKKY Ha BHEIIHEM, KOHIENTYyaJbHOM U
BHYTPEHHEM YPOBHSIX.

Knuenmur — 370 paznuyHble NPUIIOKEHUS, KOTOpbIe BhIMONHAI0TCA Hax CYB/L.

OOBIYHO B IPWIIOKEHUHU BBICTISAIOTCS CIEYIONINE TPYIIBI PYHKITAN:

) (hyHKIIMM BBO/Ia M OTOOPAKEHUS TaHHBIX;

] mpuKIIaaHbIe (QYHKIIMH, ONIPEEIISIONINE OCHOBHBIE aJITOPUTMBI PEIICHUS 3a/1a4 ITPHIIOKEHHS,

) pyHKIIMM OOPAaOOTKU JAHHBIX BHYTPH NPHIIOKEHHUS,

[ pynkuuu ynpasiaeHus] HHQOPMAIIMOHHBIMH PECYPCAMU;

] cmy>xeOHbIe (PYHKITUH, UTPAIOIIKE POJIb CBSI30K MEXY (DYHKIIUSAMH MEPBBIX YETHIPEX TPYIII.
Ecnu Bce mATh KOMIIOHEHTOB MPHIJIOKEHHUS PACTIPENIENIAIOTC TOJIBKO MEXIY ABYMS NPOLIECCAMHU,
KOTOpHIE BBIMIOJHSIOTCS Ha JABYX IDlaropMax: Ha KIMEHTE M Ha cepBepe, TO Takas MOJENb
Ha3bIBACTCs 08yxyposHesol. OHAa UMEET HECKOJIBKO OCHOBHBIX pa3sHOBUAHOCTEH. PaccMoTpuM ux.

Daily10BbIH CepBep

Mopens ¢aiioBoro cepBepa Ha3bIBACTCA MOJENBIO VOANeHHO20 ynpasienus Oanubimu. JlaHHas
MOJIeNIb TpeAToaraeT cieayrolee pacrnpeaenaeHue GyHKIUN - Ha KIMEHTE PacloaraloTcs MouTH
BCE YAaCTH TIPWIOKEHUS: MPE3CHTAIMOHHAS YacTh MPHIIOKEHUS, NPUKIaIHbIe (YHKIIUH, a TaKKe
¢yHkuuu ynpaBieHuss MHOOPMAIMOHHBIMU pecypcamu. DailioBbIi cepBep COAECPXKUT (paiiibl,

HeoOXoauMbIe 11 paboThl prioxeHui u camoit CYB]] u momnepxkuBaeT qoctyn K Qaitnam (puc.
2.3).
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dann-cepsep

Basa naHHbIX

—

S

KomaHgb! dannsbl

v

JlokanbHas
ceTb

_J — —

G $TEE 2z

KnueHT 1 KnueHt 2 KnuenT 3

Puc. 2.3. Moxens daitoBoro cepsepa

[Tockonpky mepenava ¢aiioB MpeacTaBiseT Cco0O0M MIUTENbHYIO NPOLEAYpPY, TaKOH MOIXO1
XapaKTEePU3YyeTCs 3HAYUTEIBHBIM CETEBBIM TpadUKOM, YTO MOXKET MPUBECTU K CHIDKECHHUIO
MIPOU3BOAUTEIBHOCTU BCEN CUCTEMBI B LIEJIOM.

[TomuMo 3TOTO HETOCTATKA UCIIOIB30BaHUE (DAIIOBOTO cEpBEpa HECET €IlIe U APYTHE:

] Ha kaxaou paboueit CTaHIMK JOJKHA HaX0uThes nonHas konust CYB/L;

] ymnpaBiieHHE NapalieIbHOCThI0, BOCCTAHOBIEHUEM M ILIEJIOCTHOCTBIO YCJIOKHSETCS, MOCKOJIbKY
JOCTYT K OJTHUM H TeM ke (haiijlaM MOTYT OCYIIECTBISATEH Cpa3y HECKONIbKO dKk3eMIuisipoB CYB/I;

(] y3KMI CHEKTp OIlepallil MaHUITYJIMPOBAHMS JAHHBIMH, KOTOPBIM OINPENENAeTCsS TOJIBKO
¢altnoBEIMH KOMaHaMU;

(] 3a1uTa JaHHBIX OCYIIECTBIIETCS TOJIBKO HAa YPOBHE (DaillIoBOM CHCTEMBI.

OCHOBHOE JOCTOMHCTBO 3TOM MOJIENM, 3aKJIIOYAaeTCs B TOM, YTO B HEH YK€ OCYIIECTBICHO
pa3feneHue MOHOIOJBHOIO MPUJIOKEHUS Ha JBa B3aMMOJACHCTBYHOIIMX mporecca. [Ipu stom
CepBep MOKET O0CITYKHBATh MHOXKECTBO KITMEHTOB, 00pAIalONIUXCs K HEMY C 3aIlPOCaMH.

Mopenb yaaJIeHHOT0 10CTyNa K JAHHBIM

B mopenu ypanenHoro goctymna 0Oa3a JaHHBIX TakKe XpaHMTcS Ha cepBepe. Ha cepBepe xe
Haxogutes W siapo CYDBJI. Ha kimeHTe pacrosiararoTcsi 4acTé HMPHIOKEHHUS, MOAAEPKUBAIOIINE
GyHKIIMH BBOJIa M OTOOpaskeHUs JaHHBIX U MPUKIAJHbIe QYHKIUH.

Knuent obpamaercs k cepBepy ¢ 3ampocamu Ha s3bike SQL. CTpykTypa MoJenu yaajieHHOTO
JIOCTyNa MpUBeIeHa Ha puc. 2.4.
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Basa naHHbIX
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S

SQL-3anpoc PeayneraTthl 3anpoca

v

JlokanbHas
ceTb

KnueHT 1 KnueHt 2 KnuenT 3

Puc. 2.4. Mopenb yiajleHHOTO TOCTYTIa

CepBep nmpuHMMaeT U 00paOaThIBAaeT 3allpOChl CO CTOPOHBI KIMEHTOB, IMPOBEPSET MOJTHOMOUUS
MOJIb30BaTENICH, TapaHTUPYET COOJIOJIEHUE OTPaHUYECHHH I1€JIOCTHOCTH, BBIIIOIHSIET OOHOBJICHHE
JAaHHBIX, BBINOJHAET 3alpOChl U BO3BPALLAECT PE3YJIBTAThl KIMEHTY, MOJACPKHUBAECT CHUCTEMHBIN
Karajor, o0ecrnieuynBaeT napauieiabHbId JOCTYN K 0a3e JaHHBIX U ee BoccTaHoBieHHe. K Tomy xe
PE3KO YMEHBIIAETCs 3arpy3ka CETH, TaK Kak IO HEH OT KIMEHTOB K CEpPBEPY INEPEHArOTCs HE
¢aitnoBble KoMaHbl, a 3anpockl Ha SQL, 1 uX 00beM CyleCTBEHHO MeHbIle. B 0TBeT Ha 3ampochl
KJIMEHT I10JIy4aeT TOJIbKO JaHHbIE, COOTBETCTBYIOIIME 3aIpOCy, a He OJIOKHU (ailyioB, Kak B MOJIENIN
¢aiinoBoro cepaepa.

Tem He MeHee, JaHHask TEXHOJIOTUs 00J1a/1aeT U PAIOM HEJOCTATKOB:

(] 3ampocel Ha s3bike SQL mnpu uHTEHCUBHONW padOTe KIMEHTCKUX MPUIOKEHUH MOTYT
CYILECTBEHHO 3arPy3UTh CETh;

[] mpe3eHTAalMOHHbIE M TNPUKIAAHbIE (YHKIUU HPUIOKEHUS JOJDKHBI ObITh IOBTOPEHBI MJIS
KaKI0r0 KIIMEHTCKOTO MPUIIOKEHUS;

[] cepBep B D3TOM MOJEIM WIpaeT NAacCCUBHYIO pOJib, MMOATOMY (YHKIUU YIPaBICHUS
UH(POPMALIMOHHBIMU PECYpPCaMHU JOJDKHBI BBITTOJIHATHCS HAa KIMEHTE.

Mopeas cepBepa 6a3 JaHHBIX

TexHomoruro "KIUEHT — cepBep' MoaIepKUBaAOT 00IBIMHCTBO coBpeMeHHBIX CYB/I: Informix,
Ingres, Sybase, Oracle, MS SQL Server. B ocHOBY naHHO# Mozenu 100aBIeH MEXaHU3M XPAaHUMBIX
MPOLEAYP U MEXaHU3M TPUTTEPOB.

MexaHu3M xpaHumbvix npoyedyp MO3BOJISIET CO3/1aBaTh MOANPOTrpaMMBbl, paboTarolie Ha cepBepe U
YIPaBJISIOLIUE €T0 MPOILIECCaAMU.

Takum o0pa3oM, pa3MellleHHe Ha CcepBepe XPaHUMBIX MPOLENYp O3HAYaeT, YTO MNPHUKIATHbIE
GYHKIIMM TPUIIOKEHUS pa3/ieJICHbl MeXKIY KIMEHTOM U cepBepoM. Tpaduk oOMeHa mHbopmarmei
MEXy KIMEHTOM U CEPBEPOM PE3KO YMEHBIIIAETCS.

[lenTpann3oBaHHBIA KOHTPOJIb IIEIOCTHOCTH 0a3bl JaHHBIX B MOJEIM cepBepa 0a3 JaHHBIX
BBITOJIHSCTCS C MCTIOJIb30BAaHHUEM MEXaHU3Ma TPUITepoB. Tpurrepsl Takxe sBISAOTCS YacThio b1,
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Tpuecep — 95TO 0OCOOBIM THUN XPAaHUMOW TPOILENYpPHI, PEAarupyomUid Ha BO3HUKHOBEHHE
omnpeneneHHoro coObitusi B bJI. OH akTHUBU3UPYETCS MPU MOIBITKE W3MEHEHHS NaHHBIX — MpU
onepauusax 100aBIEHUs, OOHOBJIEHUS M yJaJeHUs. TpuUrrepbl ONpPENeNsIOTCS JUIsl KOHKPETHBIX
tabmui B/I.

BHenpenue TpurrepoB HE3HAUUTEIBHO BIMAET HAa IPOM3BOAUTENBHOCTh CEpBEpa M YacTo
UCIIOJIb3YETCS ISl YCUIICHUSI IPUIIOKEHUH, BBIIOIHIOIIMX MHOTOKacKaaHble onepauuu B b/

B nannoit monenu (puc. 2.5) cepBep sIBJIETCSI aKTUBHBIM, IIOTOMY YTO HE TOJBKO KJIMEHT, HO U caM
cepBep, HCIOJIb3Ysl MEXaHW3M TPUITEPOB, MOXKET OBITh MHUIIMATOPOM 00paboTku naHHBIX B B/l
[TockonbKy (QyHKIMM KIMEHTa 00JIerYeHbl NEPEHOCOM YacTH NPUKIAAHBIX (YHKIMN Ha cepBep, OH
B 9TOM cily4yae Ha3biBaeTcs "TOHKUM'. [Ipu BceX MOJIOKUTEIbHBIX Ka4ecTBaxX JaHHOM MOJIEIH Y Hee
BCE JK€ €CTh OJJMH HEJOCTATOK — OYEHb OO0JIbLIIAs 3arpy3Ka cepBepa.

dann-cepeep

Basa naHHbIx
Ce—
Tpurrepb! |
J
BbizoB
XpaHumbie XPaHUMBIX PeayneraThl
= w
JlokanbHas
ceTb

. |

Knuenr 1 Knuenr 2 KnueHT 3
Puc. 2.5. Monens cepsepa b/|
2.4.2. CEPBEP IPUJIO)KEHUIA. TPEXYPOBHEBAS MO/IEJIb
OTa MOJIEINb SIBIISIETCS PaCHIMPEHUEM JBYXYPOBHEBOW MOJETH U B HEW BBOIMTCS TOTIOJHUTEIHHBIN

IIPOMEXYTOUHBIM ypOBEHb MEXKIY KIMEHTOM U CEPBEPOM. APXUTEKTypa TPEXYPOBHEBON MOAEIU
IIPUBE/IEHA Ha pUC. 2.5.

23



Cepsep B CepBep npunoxeHuit

Ba3sa naHHbIX «—)
N— —
3anyck Pesynbsratel gns
npouenyp BbiBOAA
-
JNNokanbHas
ceTb

Ce— S — N—
KnueHT 1 KnueHT 2 Knuent 3

Puc. 2.5. Apxurekrtypa TpexypOBHEBOI MOJIEIN

Takast apXuTekTypa IMpeanojaraer, 4ro Ha KiueHme pacnoyiaraiorcs: (QyHKIMM BBOAA U
OTOOpaXeHUsI JaHHBIX, BKJIOYass Trpauueckuil MOJIb30BaTENIbCKUM UHTEep(delic, ToKalbHbIE
pelaKkTopbl, KOMMYHHUKAI[MOHHBIE (YHKIMH, KOTOpble OO0ECleYMBalOT JOCTYN KIUEHTY B
JIOKQJIbHYIO WJIN TJI00aJIbHYIO CETh.

Cepsepbl 6a3 Oanmbix B ITOW MOJENN 3aHUMAIOTCS MCKIIOYUTENBHO (QYHKUUSAMHU YIPaBICHHS
uHpopMaunoHHbIMU pecypcamu  bBJl: oOecneunBaroT (yHKUMM co3naHus U BeaeHus b/l
HOJ/IEP)KUBAIOT 1EJIO0CTHOCTh BJI, ocymecTBiasioT (QyHKIMHM co3laHus pe3epBHbIX konuid B/l u
BoccTtaHoBieHus b/ mociie cboes, yrpaBieHNs BHIIOJHEHUEM TPaH3aKIUK U TaK Jajee.
IIpomesicymounomy ypoeHio, KOTOPBIH MOMKET COAEpX aTb OIMH WM HECKOJIBKO CEPBEPOB
NPWIOKEHUH, BBIIEISIOTCS OOIIMe He 3arpyxaemble (QYHKIUU U1 KIMEHTOB: Haubosiee oOuiue
OpUKIaaHble  (YHKIMM  KIMEHTa, (QYHKLUWHM, [OJJEPKUBAIOIINE CETEBYI0  JOMEHHYIO
OTIEPALIMOHHYIO CPEy, KaTaJoru ¢ TaHHBIMU, (PYHKITUHU, 0OecTieunBaronue 0OMeH COOOIICHUSIMU U
MOIJEPIKKY 3aIIPOCOB.

[IpeumymiectBa TpexXypoBHEBOM Mojenu HauOoyiee 3aMeTHbI B TeX CilydasX, KOrja KJIHMEHTbI
BBITOJIHSIOT CJIO’KHBIE aHATUTUYECKHE PAcUeThl HaJl 0a30i JaHHBIX.
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3. MOJAEJIM JAHHbIX
Mozenpio TaHHBIX Ha3bIBaeTCs (HOPMaNNM30BaHHOE OMMCAHUE CTPYKTYPhI €IAMHUL MHPOPMALUU U
orepanuii HaJy HUIMU B HH()OPMAITMOHHON CHCTEME.
Mozenp TaHHBIX — 3TO HEKOTOpasi abCTPAKIMsL, B KOTOPOH OTPa)aroTCs CaMble BaXKHbIE aCIEKThI
(YHKIIMOHUPOBAHUS BBIIEICHHONW MPEIMETHOH 001acTH, a BTOPOCTENIEHHBIE — HTHOPHPYIOTCA.
Mozenp JaHHBIX BKJIIOYAET B ce0s1 HAOOp MOHATHM A7 ONMMCAHMS JAHHBIX, CBSA3EH MEXIy HUMU U
OTpaHMYECHUM, HAKIAAbIBAEMBIX HA JaHHble. B Mojenu [OaHHBIX pa3iuyaloT TPU IJIABHBIC
COCTaBJIAIOLINE:
L] CTpYKTypHYIO 4acTb, ONpPEACIAIOLIYIO IIpaBWa MOPOXKACHUS AONYyCTUMBIX 1 ngaHHoW CYB/]
BUJIOB CTPYKTYD J@HHBIX;
[ yIpaBisIOLYIO YacTh, ONPEAEIISIIONIYI0 BOZMOXKHBIE OIlEpalui HaJl TAKUMHU CTPYKTypaMu;
] Kjacchl OrpaHUYEHUH LETOCTHOCTH JAHHBIX, KOTOPblE MOTYT OBITh peall30BaHbl CPEICTBAMU
9TOU CUCTEMBI.
Kaxnas CYB/l nognep:xuBaet Ty Uid UHYIO MOJENb JaHHBIX.
[To cymiecTBy Moaenb NaHHBIX, noaaepxkuBaeMas mexanusmamu CYBJI, mosHOCTRIO ompenenser
MHOXECTBO KOHKPETHbBIX 0a3 JaHHBIX, KOTOPBIE MOT'YT OBbITh CO3/1aHbl CPEJICTBAMU ITOM CHUCTEMBI, a
TaKXke crocoObsl Moaudukanuu coctosHUM bJl ¢ 1enbo oToOpaKeHHsI TeX M3MEHEHHH, KOTOphIe
HOPOUCXOJAT B IIPEIMETHOM 00acTu.

3.1. KIACCUO®UKALIMSI MOJAEJEN JAHHBIX
B nacrosiee Bpemsi onmucaHo MHOTO Pa3HOOOpa3HBIX MOJIETIEH, IOCTPOCHUE KOTOPBIX MpPECIeayeT
pasHble 1enud. M3 MHOXecTBa OINMYyOJMKOBAHHBIX MOJENEH JaHHBIX MOXHO BBIICIUTH TPH
KaTeroOpuH:
[] 0OBbEKTHBIC MOJICIU JAaHHBIX;
[l Momenu JaHHBIX HAa OCHOBE 3aIIHCEH;
[ ¢pusnyueckre MoJIeIu TaHHBIX.
[IpyMEeHUTENBHO K TPEXYPOBHEBOM apXHUTEKType 0a3 JaHHBIX CIEAYeT OTMETUTh, YTO MEPBBIC JBE
KaTeropuH HUCIOJb3YIOTCS JJIsl ONMKCAaHMS JAaHHBIX HA BHEIIHEM M KOHIIENITYaJlbHOM YpPOBHSX, a
MOCJICAHAA KaTCroprsa — Ha BHYTPCHHEM YPOBHC.

O0beKTHDBIE MOJAECJHN JaHHbIX

Cpe,Z[I/I 00BEKTHBIX MO,Z[eJ'IeI\/’I CJICAYCT BBIACIHUTD ER'MOI[CJ'IL, KOTOpasn HauOoJiee 4YacTo
HCIIOJIB3YCTCA B METOJ0JIOTHH IMPOCKTUPOBAHUA 0a3 JaHHBIX, a  TakKXe 00BEKTHO-
OpPUCHTHUPOBAHHYIKO MOJCJIb, IOCICAHEC BpPEMA MIHUPOKO HUCIOJIB3YEMYHO B TCXHOJOTUAX 0a3
JaHHBIX. O6’BCKTHO-OpI/IeHTI/IpOBaHHa${ MOZCIIb PACIIHUPACT ITOHATUC O6T)CKTa, BKJIIO4Yas B HEro HE
TOJBKO anI/I6YTLI, XapPaKTCPU3YIOIIUEC COCTOAHUC O6’beKTa, HO U CBA3aHHBIC C HUM ,Z[eI\/'ICTBI/IH.

Mogaenu JaHHBIX HA OCHOBeE 3alucei

B Monenm nmaHHBIX Ha OCHOBE 3ammced 0a3a JaHHBIX COCTOMT W3 HECKOJBKUX 3alucen
¢dbukcupoBaHHOTO hopMaTa, KOTOPbIE MOTYT HMETh Pa3HbIEC TUIIBI.

B 6onpmmnacTBe koMMepueckux CYBJ] ucnonb3yroTcsi craBiine KJIacCUUECKUMHU J[Ba THIIA TaKOTO
pona mozeneit maHHbIX: Teopetuko-rpadosbie (TI) u Teoperuxo-mHoxecTBeHHbIe (TM) Momenn
JTaHHBIX.

K TeopeTuko-rpadoBbIM MOJENSIM OTHOCATCS ABE PA3HOBUTHOCTH:

[] ceTeBbIE MOJIENH;

] mepapXu4ecKue MOJEIIH.

B Takux monensx MaHHBIX MPEIyCMaTPUBAIOTCS XapaKTepHBIE IS MOJOOHOTO poaa CTPYKTYP
ONepalvK HABUTAIIMN U MAHUTITYJMPOBAHUS JaHHBIMH.

Anmapar HaBuranuu B TI'-mMonensx CIIy>)XKUT IJisi YCTAaHOBKH T€X OOBEKTOB JAHHBIX, K KOTOPBIM
OyIeT MPUMEHSTHCS OYepeHas Onepalui MaHUTYTHPOBAHUS JTAHHBIMHU.
TeopeTnKo-MHOXKECTBEHHbIE MOJEIN HCIIOJIB3YIOT MAaTeMATHYECKUH almapar, pelsiuquOHHYIO
anredpy (3HaKoBasi 00pabOTKa MHOXKECTB), PENSIMOHHOE McUucieHue. K MomensM JaHHOTO TUIa
OTHOCSITCS PEISILIUOHHBIE MOJIEIH.
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B cooTBeTrcTBUMU C pensLIMOHHON MOJeNnbi0 NaHHbIX BJ/[ mpeacraBisercss B BUAE COBOKYIMHOCTH
TaOJIMII, HaJl KOTOPBIMU MOTYT BBIMIOJHATHCS ONepanuu, GopMUpyeMbIe B TEPMUHAX PENISLIMOHHON
anreOpsl U PENISIIIMIOHHOTO UCUNCIICHUSI.

du3nyeckas MojeJb JaHHbIX

®du3nuecKue MOJIETU JaHHBIX OMUCHIBAIOT TO, KaK JIAaHHBIE XPAHATCA B KOMIBIOTEPE, MPECTABIIsSA
MH(OPMALIMI0O O CTPYKTYpE 3aluced, UX YMOPATOUYEHHOCTH W CYIIECTBYIOLIUX MYTSAX OOCTYIIA.
Haubonee pacnpocTpaHeHbl U3 HUX CIIEAYIONUE: 0000Iaronas MoAeIb U MOJIENb ITaMsATH KaJIpoB.

3.2. CETEBAS MOJIEJIb

CeTn — eCTeCTBEHHBIN CIIOCO0 MPeCTaBICHUS OTHOIICHUH MEX Ty 00beKTaMH, BCEBO3MOKHBIX MX
B3auMoOcCBsi3eil. CeTeBast MOJIEIb ONMMUPAETCA HAa MATEMATHUYECKYIO CTPYKTYPY, KOTOpasi Ha3bIBAETC
HarpaBjeHHbIM Trpadom. HampaBineHHbI rpad COCTOMT M3 Y3JI0B, COCIWHEHHBIX peOpamu. B
KOHTEKCTE MOJIENICH JAHHBIX Y3JIbI IPEIICTABIISIFOT CO00M OOBEKTHI B BUJIC TUIIOB 3alMCel JaHHBIX, a
pedpa — CBsI3U MEX1y 0OBEKTaMHU CO CTETICHBIO KapIMHAJIBLHOCTH "OJHMH K OJHOMY'" WU "OJIMH KO
MHOTHM.
Hepapxuueckas MOJI€Tb JaHHBIX SBIISETCS YaCTHBIM CIIy4aeM CEeTeBOI
MOJICIIH.

3.2.1. CTPYKTYPbI JAHHBIX CETEBOU MOJIEJIU
B ceteBoil Mozienu UCMONIB3YIOTCSI HECKOJIBKO PA3IMYHBIX TUIIOBBIX CTPYKTYP JAAHHBIX, TJIABHBIMU
U3 KOTOPBIX SIBJISIOTCS TUIIBI 3amucedl u HaOophl. [[1si moCTpoeHus: STUX CTPYKTYP MPUMEHSIOTCS
TaKue KOHCTPYKTHBHBIC 3JIEMEHTHI, KaK 3JIEMEHT JaHHBIX U arperat (puc. 3.1).

IN-T AIrPErAT BA3A
AAHHBIX ¥ DAHHBIX 4 SANUCH » HABOP 4 AAHHBIX

Puc. 3.1. OcHOBHBIE CTPYKTYpbI CETEBON MOJIENN JaHHBIX

OJeMeHT JaHHBIX — 3TO HaWMeEHbIIAs MOMMEHOBaHHAas HH(OpMAIMOHHAs €IMHUIA JaHHBIX,
JIOCTYIIHAs TOJIB30BaTEN0 (aHAjIoOr — Toyie B (pailyioBoM cucTteMe). DJIEMEHT JaHHBIX JIOJDKECH
UMETb CBOM THUI (HE CTPYKTYPHBI, TPOCTOM).

Arperar JaHHBIX COOTBETCTBYET CIIENYIONIEMY YPOBHIO OOOOIICHHS — TIOMMEHOBaHHAs
COBOKYITHOCTb 3JIEMEHTOB JIaHHBIX BHYTPH 3allMCH WM Ipyroro arperara (puc. 3.2).

[ara

[eHb Mecsay o

Puc. 3.2. Arperar lara

3anuch — KOHEYHBIM YpoBeHb arperanuu. Kaxkmas 3amuch TpencTaBiisieT cO00M MMEHOBaHHYIO
CTPYKTYpPY, COACPIKAIIYIO OJTUH HIIK 00Jee UMEHOBAHHBIX 3JIEMEHTOB JAaHHBIX, KAKIBIA U3 KOTOPBIX
00J1a1aeT CBOMM 0COOBIM (hOpPMATOM.

Arperar nannbix /laTa Bxonut B coctaB 3anucu Corpyanuk (puc. 3.3).
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Tun 3amuceil — 3TO COBOKYIHOCTb JIOTMYECKH CBS3aHHBIX IK3EMIUIAPOB 3amuceil. Tun 3amucei
MOJICTTPYET HEKOTOPHIH KJIACC 0OBEKTOB PEATbHOTO MUPA.
B kadecTBe niieMeHTa JaHHBIX MOTYT OBITh HCIOJb30BaHbI TOJIBKO MPOCTHIE THIBI, a B KauecTBE

arperatoB MOTYT OBITh UCIIOJIB30BaHbI CJIOKHBIC TUIIBI: BEKTOP U MOBTOPSIOIASICS TPYIITIA.
CoTpyaHuk
7 [ara
TabenbHbin
Ne DN0 Aapec
[eHs Mecsay, lfoa

Puc. 3.3. 3anuce CoTpyaHuk

Arperar THIa BEKTOP COOTBETCTBYET JIMHEHHOMY HaOOpy 3JIEMEHTOB JaHHBIX (puc. 3.2). Arperar
TUIIA TTOBTOPSIONIASICS TPYIINAa COOTBETCTBYET COBOKYITHOCTH BEKTOPOB JaHHBIX. Tak, Hanmpumep, B
3aKa3e MOXET ObITh YKa3aHO HECKOJILKO BHIOB TOBAPOB C unciioMm noropeHuit 10 (puc. 3.4).

3aka3
Dara 3akasa Tosap
Homep
aakaza Wndpp | Kon-so | HaumeHosanue
Aexs | Mecsy fon | rosapa | ToBapa | Tosapa

Puc. 3.3. 3anucs 3aka3

HaGop — »3T0 mommeHOBaHHas IBYXYpOBHEBas HEpapXHUyecKas CTPYKTypa, KOTOpas COJEPKUT
3alUCh BIIAJIENbIAa U 3aMMCH WieHOB. Habopbl BBIpaXarOT CBsA3M "OJWH KO MHOTUM" WM "OOWH K
onHOMY'" Mexay IByMmsl Tunamu 3anuceil. Tum HaOopa mojaepkuBaeT padOTy ¢ BHYTPEHHUMH
CTPYKTypaMH THUIIOB 3alHCEH.

Habop, npuBenenHslil Ha puc. 3.5, onpeaenser TUM 3anucu-piaaaensiua OrTaen u TUN 3alUCU-YJIeHa
Habopa COTPyAHMK, a TaK)Ke THUII CBS3U MEXIY HUMH "OAWH KO MHOTUM" — ¢ numeHeM PaGoraer.
Nmsa nabopa — 3T0 MeTka, MpUCBOEHHas crpenike. CBsA3b THMNA "OAMH KO MHOTMM" JOMYyCKaeT
BO3MOXHOCTbh TOTO, YTO C JIAaHHBIM 3K3EMIUIIPOM 3alMCH-BIa/ieblla MOXKET OBITh CBSI3aH HOJb,
OJIMH, WJIK HECKOJIBKO AK3EMILISIPOB 3aMUCH-UJICHA.

Otnen

Paboraer

v M

CorpyaHuk

Puc. 3.4. Jluarpamma tumna Habopa PaGoraer
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Hcnonb3ysi MOHATUS CETEBOM MOJENM JAHHBIX, MOXXHO TOJYYUTh APYroe H300paKeHHE TaKOro
Habopa (puc. 3.6), rae mpeacTaBieHbl Jormueckue Tumbl 3anmucedl Otaen u COTpyAHMK, UX
CTPYKTYpa U CBSI3b MEXAY TUIIaMu 3anuceii Padoraer.

ba3za maHHBIX B ceTeBOM MOAEIM AAHHBIX — 3TO MOMMEHOBAHHAS COBOKYIHOCTb HK3EMIUISPOB
3anuced pa3InyHOro TUIA U SK3EMILIIPOB HAOOPOB, COACPIKALIUX CBSI3U MEXK]TY HUMHU.

OTAEN

Kon | Haasanue Homep KomHaTh! ‘

A

Paboraer J

4

" »» Taben_Homep

OO0 ' [onxHocTb Obpa3sosanue |

COTPYOAHWMK

Puc. 3.5. Ha6op Padoraer Mmexay ABymMsl TUiaMu 3anuceid OTaen u
Corpyanunk

3.2.2. MIPEOBPA3OBAHUE KOHUENTYAJBbHON MOJIEJIA B CETEBYIO
CereBas MOJeNb JAHHBIX MOKET OBITH 0€3 OCIOKHEHUU MOJy4eHa U3 KOHIIENTYyaJlbHON MOJETH.
Jnst 9TOro HaAJ0 TPEANONOXKHTh, YTO B TOCIEAHEH HCIOIB3YIOTCS TOJBKO OWHAPHBIE CBSI3H.
[IpyyemM OHU JOJIKHBI NMPUHAIEKATh K THUHAM "OAWH K onHOMY" wiM "oauH ko mHoruM". Ilpum
TOM BMECTO CYIIHOCTEH KOHIENTYaJIbHOW MOJEIH HEOOXOJIMMO HCIOJIb30BaTh THUIIBI 3alUCel
CEeTEeBOM MOJENIM, TJE HWMEHa CYIIHOCTeH CTAHOBSTCS HMEHAMH THUIIOB 3amuceil, aTpuOyThl
CYIIHOCTEH CTAHOBATCS MOJSIMHU 3aIUCEH, CBA3b MEXK]Yy CYLIHOCTSIMU IIPEBPAILAETCS B CBSA3b MEXKIY
THUIIAMH 3aIIHCEH.
bunapHble cBSi3M, MpUHAAJIEKANIME K TUMY "OAMH KO MHOTMM', MIEPEHOCATCS B CETEBYIO MOJEIb
CIIEYIOIUM 00pa30M: THII 3aIMCH CO CTOPOHBI "OAMH" CTAHOBUTCS BJIAJCNbIIEM, & THI 3aITUCH CO
CTOPOHBI "MHOTO" CTAaHOBHUTCS THUIIOM 3amucH-wieHa. Jlyig cBs3W Tuma "OJuH K OJHOMY" BBIOOD
THUIIA 3aITUCU-BJI/IEIbIIA U TUTIA 3aIMMCH-YJI€HA MOXKET OBITh OCYIIECTBIICH MMPOU3BOJIBHO.

3.2.3. YIIPABJISIIOIIASI YACTHh CETEBOIM MOJIEJIN
Jl1st MaHUIYJIMPOBAHUS JaHHBIMU B CETEBOM MOJIEIIU JAaHHBIX OIPEIEIICH Psijl TUIIMYHBIX Ollepalui,
KOTOPbIE MOKHO TIOJPA3/eIuTh Ha JBE TPYNNbl: HABUTALMOHHBIE OINEpAallMd W ONEpPaLNA
Mo (DUKAITHH.
HapurannoHHbIE onepay OCyIIECTBIIOT nepeMenienue no b/ myreM npoxoIeHus 1o CBA35M,
omnpeneneHHblM B cxeme bJl. B pesynbrare Takux olepanuid ONpENeisercs 3allluch, KOTOpas
HazbIBaeTcs Tekymiei. K mogoOHbIM onepanusm oTHOCSTCS:
] HallTH KOHKPETHYIO 3allUCh B HA0OpE OJHOTUITHBIX 3allUCEN U CIeNaTh €€ TeKYIIe;
U] mepeiTH OT 3anKCcH-BIaeblIa K 3allUCHU-YJIEHY B HEKOTOPOM Habope;
] epenTH K CIEAYIOLIEH 3allUCh B HEKOTOPOM CBS3H;
] mMepenTH OT 3alMCH-WICHA K BJIaJEJIbIly IO HEKOTOPOM CBS3H.
Omnepanyy MOAU(UKAIIMN OCYIIECTBIIIOT KaK 100aBI€HNE HOBBIX K3EMIUIIPOB OT/AEIbHBIX THUIIOB
3alucei, TaKk M SK3EMIUIIPOB HOBBIX HA0OPOB, YAAJIEHHE 3K3EMIUIIPOB 3amuced M HabOpOB,
MOIU(HUKAIMIO OTJACIBHBIX KOMIOHEHTOB caMoW 3amucu. [l peanmsanuu 3THX oOmepanuidi B
CUCTEME TEKYIEe COCTOSHHE NETAIN3UPYETCsS IIyTEM 3allOMHUHAHMS TPEX €ro COCTABIIAIOLINX:
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TEKyIIero Habopa, TEKYILEro TUIa 3allucH, TEKYIIETro IK3eMILIspa TUIIa 3anucu. B Takoi cutyanuu
BO3MOXKHBI CIIEIYIOIIUE ONEPAIUH:

[] m3BII€YB TEKYIIYIO 3aMUCh B Oydep MPUKIaHON TPOrpaMMBbI Il 00pabOTKH;

] 3aMEHUTH B U3BJICYCHHOMW 3aIMCH 3HAYECHUS YKa3aHHBIX 3JICMEHTOB JIAaHHBIX HA 3a/laHHBIC HOBbIC
WX 3HAUYCHUS;

(] 3armoMHHUTS 3anuch u3 Oydepa B B/1;

] co3maTh HOBYIO 3aIUCh;

[l YHUYTOXXUTH 3aIIHCh;

[ BKJIFOUMTH TEKYILYIO 3allUCh B TEKYIUI 3K3eMIUISIp Habopa;

] MCKJTIOUUTH TEKYILYIO 3aIUCh U3 TEKYILEro 3K3eMIuIsipa Habopa.

[TonnepskaHue orpaHUYeHU ETOCTHOCTH B CETEBBIX MOJIENIAX B IPUHIUIIE HE TpeOyeTcs.

3.3. MEPAPXUYECKAS MOJEJIb JAHHBIX
IlepBble cucTeMsbl ynpaBiaeHUs 0a3aMy JaHHBIX UCIOIb30BAIN UEPAPXUUYECKYIO MOJIEb JAaHHBIX, U
BO BPEMEHU UX IOSBICHHUE IIPEAIECTBYET IOSBICHUIO CETEBOM MOJEIIH.

3.3.1. CTPYKTYPHASI YACTh HEPAPXUYECKOM MOJIEJIA
OCHOBHBIMH HMH(OPMALMOHHBIMUA €IMHUIIAMUA B HEPAPXUUECKOW MOJENIN JaHHBIX SIBIISIOTCS
cermMeHT M noje. Ilone naHHBIX ompenenseTcss Kak HauMEHbLIas HeaelnuMas €JUHMLA JaHHBIX,
JOCTyIHas MoJb30BaTeNto. i cerMeHTa OmnpeesstoTcs TUIl CErMEHTa U 3K3EMIUISP CErMEHTa.
OK3eMIUIsIp cerMeHTa 00pa3yercsl U3 KOHKPETHBIX 3HAauUeHUH nosiel naHHbIX. Tul cerMeHTa — 3To
MOMMEHOBAaHHAsl COBOKYITHOCTb BXOJISIIMX B HErO TUIIOB I0JIEN JaHHbIX.
Kak u cereBas, mepapxuueckas Mojeidb AAHHBIX Oa3upyercs Ha rpadoBoi (Gopme MOCTpoeHUs
JTaHHBIX, U Ha KOHLENTYaJbHOM YPOBHE OHA SIBJIIETCS IMPOCTO YACTHBIM CIy4aeM CETEBOM Mojaenu
JNaHHBIX. B uMepapxuueckoil MOJeNU JaHHBIX BEpIIMHE Ipada COOTBETCTBYET THIl CETMEHTa WU
IIPOCTO CErMEHT, a JlyraM — THUIIbl CBA3EM NpeaoK — IMOTOMOK. B mepapXxuueckux CTpyKTypax
CErMEHT — MOTOMOK JI0JKEH UMETh B TOUHOCTH OJIHOTO IPEJIKa.
Hepapxuueckas MoJielb MPeACTaBIseT cOO0N CBS3HBII HEOPUEHTUPOBAHHBIN Ipad ApPEeBOBUIHON
CTPYKTYpBbI, 00beuHs oM cerMeHThl. Mepapxuueckas B/ coctout u3 ynopsigoueHHoro Habopa
nepeBbeB (puc.3.7).

1-A ypOBEHbL-KOpPEHb

A
2-1 ypoBeHb
B c D
E E G 3-# ypoBeHb
H | 4-11 ypoBeHb
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Puc. 3.7. Uepapxuueckast MoJieib JaHHBIX

3.3.2. MIPEOBPA3BOBAHUE KOHIENTYAJBbHON MOJIEJIN B HEPAPXUYECKYIO
MOJIEJIb JAHHBIX

[IpeoOpa3zoBanre KOHUENTYaJIbHOM MOJEIM B HEPAPXUUYECKYIO CTPYKTYPY JAHHBIX BO MHOI'OM
CXO0Xe C IpeoOpa30BaHUEM €€ B CETEBYIO MOJICNb, HO U UMEET HEKOTOPhIC OTIUYHS B CBSI3U C TEM,
YTO UepapXUUyecKas MOJIeIb TPeOyeT OpraHu3aly BCeX JaHHBIX B BUJIC JepeBa.
[IpeoOpa3zoBanue cBs3U THMa "OJWH KO MHOTHUM'" MEXKIY MPEIAKOM U MOTOMKOM OCYIIECTBIISETCS
MPaKTUYECKH aBTOMATHYECKH B TOM Cllydae, €CIM MOTOMOK MMEET OJHOIO0 MPEaKa, U MPOUCXOJAUT
9T0 caeayromuM obpazoM. Kaxaplii 0O0BEKT ¢ ero aTpuOyTraMu, YYacTBYIOUIMN B TaKOW CBS3H,
CTAHOBUTCS JIOTHYECKUM CETMEHTOM. Mexay IBYMsl JIOTUYECKUMH CErMEHTaMHU YCTaHABIUBAETCS
CBs3b TUIA "0AMH KO MHOTUM". CErMEHT CO CTOPOHBI "MHOTr0'" CTAaHOBHUTCS IOTOMKOM, a CETMEHT
CO CTOPOHBI "OJUH" CTAHOBUTCS MPEIKOM.
Cutyanus 3HaYUTENBHO YCJIOXKHSETCS, €CJIM TIOTOMOK B CBSI3M MMEET HE OJIHOTO, a JIBYX M Ooiiee
npeakoB. Tak Kak mojgo0HOE MOJIO0KEHUE SBISETCS HEBO3MOKHBIM ISl UEPAPXUIECKON MOJIENH, TO
oTpakaeMas CTPYKTypa MAaHHBIX HYKIAeTCsl B MPEOOPa30OBAHMSIX, KOTOPHIE CBOJISATCS K 3aMEHE
OJIHOTO JIepeBa, Hampumep, JAByMs (ecniu uMeeTcs JBa mpenka). B pesynabraTte Takoro
npeoOpa3oBaHusl B 0a3e JaHHBIX IMOSBIACTCS H30BITOYHOCTh, TaK KaK €AMHCTBEHHO BO3MOXKHBIN
BBIXO/I U3 3TOM CUTYyalluu — JyOJIMPOBAaHUE JaHHBIX.

3.3.3. YIIPABJISIIOIIASI YACTHh HEPAPXUYECKOM MOJEJIA
B paMkax umepapxuueckoil MOJENH BBIIENSIOT A3bIKOBbIE CpeAcTBa onucaHus naHHbIX (SIO) u
CpEICTBAa MaHUMYIMPOBaHUS AaHHbIMU (SIM/]).
Kaxnas ¢usnyeckas Oa3za omwuceiBaeTcsi HaOOpOM OIEpaToOpoB, OOYCIOBIMBAMOIIMX KakK ee
JIOTUYECKYI0 CTPYKTYpY, Tak u CTpykrypy xpaHenus bJI. Ilpu »sTtom cmocob6 nocrymna
yCTaHaBJIMBaeT CIOCOO OpraHu3alMd B3aMMOCBS3M  (Qu3Mueckux 3anuceil. OmnpeneneHsl
CJIeIYIOIINE CIIOCOOBI JOCTyMA!
L] vepapXxu4ecKu IOCIeN0BaTEIbHBIN;
] nepapXxu4ecKy UHIAEKCHO-TIOCIE0BATENbHBIN;
L] vepapXxu4ecKu IpsmMoii;
] nepapxu4ecKu UHACKCHO-TIPSIMO;
[ MHJIEKCHBIH.
[Tomumo 3amanus umenn bBJ] u cmocoba nocTyna onmucaHusi JOJDKHBI COZEPXKATh OIpPEAETICHUS
TUIIOB CErMEHTOB, COCTAaBIAOIIUX bJI, B COOTBETCTBUM C HepapXHWel, HayuHas C KOPHEBOIO
cermenTa. Kaxxnas ¢usmueckas b/l comepXUT TOMBKO OJIMH KOPHEBOW CErMEHT, HO B CHUCTEME
MOYET OBITh HECKOJIbKO pu3nueckux b/
Cpenu omepaTopoB MAaHUITYJMPOBAHUS JAaHHBIMH MOYKHO BBIIEIUTH OINEPATOpPHI MOMCKA JAHHBIX,
oIepaTopsl MOUCKA JAHHBIX C BO3MOXKHOCThIO MOAM(UKALINY, ONlepaTOpbl MOAU(DUKALUN JTaHHBIX.
HaGop omepammii MaHumyaupoBaHUs JaHHBIMH B uepapxuueckoi bJ] HeBenmuk, HO BIIOJIHE
JIOCTaTOYEH.
IIpuMeps! TUITHYHBIX ONEPATOPOB IMOKCKA TAHHBIX:
[ HailTK yka3aHHOe nepeBo b/;
] mepelTH OT OJHOTO AEPEBA K IPYrOMY;
] HAMTH DK3EMILIAP CErMEHTA, YAOBIETBOPSIOIINM YCIOBHIO ITIOMCKA;
] mepelTH OT OJTHOTO CErMEHTA K APYrOMY BHYTPH JI€PEBA;
] mepelTH OT OIHOTO CETMEHTa K JPYroMy B MOpsKEe 00X0/1a HepapXHH.
[TprMephl TUITMYHBIX ONEPATOPOB MOKCKA JAHHBIX C BO3MOXHOCTHIO MOAU(DUKAIIIN:
(] HaWiTH W yaepkaTh JUIs AajbHeWIed Moaudukanuyd eIUHCTBEHHBIM SK3eMIUIp CErMEHTa,
YIOBJIETBOPSIFOIINN YCIIOBHIO TIOMCKA;
(] HallTH W yAep>KaTh A7 JanbHeNIIel MOAU(pHUKAIUN CISAYIONIMNA IK3EMIUIIP CETMEHTA C TEMH e
YCIIOBUSIMU TIOUCKA,
(] HaWlTH W ynepkaTb Ul JalbHEHIIeH MOTU(HUKAIMU CICAYIOUIMH SK3EMIUISp UIS TOTO >Ke
ponuTens.
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[TpuMepsl THIMYHBIX OINEPATOPOB MOAM(PHUKAIUN HEPAPXHUSCKA OpPraHU30BaHHBIX JTAHHBIX,
KOTOpBIE BBINOJIHSIOTCS IOCJE BBIIOJHEHUS OJHOIO M3 OIEPAaTOPOB BTOPOM Ipymmbl (ITOMCKA
JIAHHBIX C BO3MOKHOCTBIO MOJTU(DHUKAITNN):

] BCTaBUTh HOBBIM 3K3EMIUISP CErMEHTA B YKA3aHHYIO IMO3ULIHIO;

] OOHOBHTB TEKYIIUH YK3EMILIAP CETMCHTA,

] yIamuTh TEKYIUH 3K3eMIUISp CerMEHTA.

B wuepapxuyeckoli MOAEIH ABTOMATHYSCKH IMOJJICPIKUBACTCS IEIOCTHOCTh CCBUIOK MEXIY
npenkamMu ¥ moroMkaMu. OCHOBHOE MPAaBWIIO: HUKAKOW TOTOMOK HE MOXKET CYIIECTBOBATh 0e€3
CBOETO POJIUTEIS.
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4. PEJIAIIUOHHASA MOJAEJIb JTAHHBIX

4.1. UICTOPHUA BOIIPOCA
Co3pnareneM pensiuOHHON MOJIENH sBIsieTcs: coTpyAHUK Gupmbl IBM noktop 3. @. Koan. bynyun
no oOpazoBaHuio Matemartukom, J. Kojga mnpemiokun Hcmosib30BaTh s 00pabOTKU JTaHHBIX
ammapart Teopun MHOKecTB. B ctatbe "A Relational Model of Data for Large Shared Data Banks",
Beimeamed B ceer B 1970 romy, oH mokasall, 4yToO JHO0OE MPEACTABICHHE TAHHBIX CBOJMUTCS K
COBOKYITHOCTH JBYMEPHBIX TaOJHWI[ 0COOOr0 BHJA, M3BECTHOTO B MAaTEMAaTHKE KaK OTHOIICHHE
(relation).
[To10’XHUB TEOPUIO OTHOIIIEHUH B OCHOBY PEISIIMOHHON Mozenu, 3. Koam 000CHOBa pesiIIMOHHYIO
3aMKHYTOCTh OTHOILIEHHWA W psAZla HEKOTOPBIX CIEUUAIBHBIX OMNEpPALMil, KOTOPbIE MPUMEHSIOTCA
cpasy KO BCEMY MHOECTBY CTPOK OTHOILEHMS, & HE K OTAEIIbHON CTPOKE. YKa3aHHas pesALMOHHAs
3aMKHYTOCTh O3HA4yaeT, YTO PEe3yJbTAaTOM BBIINOJHEHHUS OMNEpPalMil HaJl OTHOLIEHUSIMHU SIBISETCA
TAKX€ OTHOLIEHUE, HaJl KOTOPBIM B CBOKO OYEPEAb MOXKHO OCYIIECTBUTH HEKOTOPYIO orepanuto. 13
3TOr0 CIEAYET, YTO B JAHHOW MOJEIM MOXXHO ONEPUPOBATH PENSLIMOHHBIMU BBIPAXKCHUSIMHU, a HE
TOJIBKO OTJICJILHBIMH OIl€paHaMU B BUJIE TIPOCTHIX UMEH TaOJIHII.
OaHUM U3 OCHOBHBIX MPEUMYILECTB PEISLHUOHHON MOJENU SBISETCS €€ OJHOPOJHOCTh. Bcee
JIAHHBIE PaCCMAaTPUBAIOTCS KaK XpaHUMbIE B TAOIUIIAX M TOJIBKO B Tabnunax. Kaxmaas cTpoka Takoit
TaOJIMIIBI UMEET OJIUH U TOT ke popMart.
K 4ncity 1OCTOMHCTB peLIMOHHOTO MOAX0/1a MOYKHO OTHECTH:
[] manuuyme HeOompmoro Habopa aOCTpaKIMii, KOTOpbIE MO3BOJISIIOT CPAaBHUTEIBHO MPOCTO
MOJICTTMPOBATh OOJIBIIYIO YaCTh PACIPOCTPAHCHHBIX MPEIMETHBIX 001aCTe U JOIYCKAIOT TOYHBIC
dbopManbHbIe ONpeAeNeHHs, OCTaBasICh HHTYUTUBHO MOHSATHBIMU;
[] HaM4yuMe mpOCTOro M B TO € BPEMS MOIIHOIO MATEMaTUYECKOTO ammapara, OMUPArOIIErocs
[JIaBHBIM 00pa3oM Ha TEOpUI0 MHOXECTB W MaTEeMaTHYeCKYI0 JIOTUKY U O0eCIeyuBarolero
TEOPETHUECKHUI 06a3ucC PENAIMOHHOIO MoaxoAa K opranu3anuu b/I;
'] BO3MOHOCTh HEHABUTALIMOHHOTO MaHUMYJIMPOBAHUS JaHHBIMH 0€3 HEOOXOIMMOCTH 3HAHUS
KOHKPETHOU (PU3MYeCKOi opraHu3anuu 0a3 TaHHBIX BO BHEIIHEH MMaMsITH.
Kogn cdopmynupoBan aBeHaAlaTh MNPHUBEIEHHBIX HIDKE TMPaBWI, KOTOPBIM  JIOJDKHA
COOTBETCTBOBAThH HACTOSIIIAS PESIIMOHHAs 0a3a TaHHBIX.
1. IlpaBuno wuHbopmanuu. Bcs undopmanmss B 06a3e JaHHBIX [OHKHA OBITH MpEACTaBlIEHA
WCKIIFOUUTENIbHO Ha JIOTHYECKOM YPOBHE M TOJBKO OJHUM CIIOCOOOM — B BHJE 3HAYCHUH,
coJleprKalnxcs B TaOIUIaX.
2. TlpaBuiio TapaHTUpPOBAaHHOTO AocTymna. JIOrMYEeCKud JOCTYHm KO BCEM M KaXKIOMY DJIEMEHTY
JTaHHBIX (ATOMapHOMY 3HAUEHUIO) B PENSAIMOHHON 0a3e MaHHBIX JOJHKEH O0ECIeunBaThCS MyTEM
WCIIOJIb30BAaHUS KOMOMHAIIMY UMEHU TaOJUIIbI, IEPBUYHOTO KIIF0Ya U UMEHH CTOJIOIA.
3. [IpaBusio moAepKKH HENEUCTBUTENBHBIX 3HAUCHUN. B HacTosmel pensimonHoil 6a3e qaHHBIX
JIOJDKHA OBITh pean30BaHa MOJEP)KKa HEACHCTBUTENBHBIX 3HAUYCHUM, KOTOPHIC OTJIMYAIOTCS OT
CTPOKH CUMBOJIOB HYJIEBOI JJTMHBI, CTPOKH MPOOETHHBIX CUMBOJIOB M OT HYJIS HIIK JTF0O0TO APYroro
YUClia ¥ MCHOJIB3YIOTCS NI MPEACTABICHUS! OTCYTCTBYIOIIMUX JAHHBIX HE3aBUCUMO OT THIA 3THX
JTAHHBIX.
4. TlpaBmwiio AMHAMUYECKOTO KaTajiora, OCHOBAaHHOTO Ha PESIMOHHON Mojenu. OmucaHue 0a3bl
JAHHBIX HA JIOTHYECKOM YPOBHE JOJKHO OBITH MPEJCTABIEHO B TOM K€ BHUJE, YTO U OCHOBHBIC
JIaHHBIE, YTOOBI IMOJIH30BATEH, 00JIA/IAl0IINE COOTBETCTBYIOIIMMHU TpaBaMH, MOTJIM PaboTaTh C
HUM C TOMOIIBI0 TOTO K€ PENAIHOHHOTO $3bIKa, KOTOPBIM OHHM MPHUMEHSIOT UIsl paboThl C
OCHOBHBIMH JTaHHBIMHU.
4. IlpaBuiio UCYEPIBIBAIOIIETO NMOABA3BIKA JAaHHBIX. PelsIMOHHAs CUCTEMA MOKET MOJACPKUBATDH
pa3IUYHBIC SI3BIKM M PEKUMBI B3aUMOJICHCTBUS C TMOJIh30BaTeeM (HAIpUMED, PEKUM BOIIPOCOB U
oTBeTOB). OIHAKO JOJKEH CYHIECTBOBATh, MO KpallHEW Mepe, OJIUH S3bIK, OIEepaTopbl KOTOPOIrO
MOYKHO MPEJICTaBUTh B BUJIE CTPOK CUMBOJIOB B COOTBETCTBUHU C HEKOTOPBIM YETKO OMPEACICHHBIM
CHHTAaKCHCOM M KOTOPBINM B IOJIHOM MEPE NOAAECPKUBAET CIEAYIOLINE DJIEMEHTHI:
[] onpenesieHUe JaHHBIX;
L] onpezesenye NpeacTaBIeCHUN;
] 06paboTKy AaHHBIX (MHTEPAKTUBHYIO U MMPOTPAMMHYIO);
[l ycJI0BHS LIETOCTHOCTH;
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] uaeHTU(UKALHUIO MTpaB T0CTYIIA;

[] rpaHULIbI TPAaH3aKIMK (Hayasio, 3aBEPIICHUE U OTMEHA).

5. IlpaBuno oOHOBIICHMS TpeACTaBiIeHUN. Bce mpencraBieHus, KOTOPhIE TEOPETHYECKH MOXKHO
OOHOBUTB, TOJKHBI OBITH JIOCTYITHBI JIJIsl OOHOBIICHUSI.

7. IlpaBusio noGaBneHusi, OOHOBIEHUS U yAaleHus. Bo3MokHOCTh paboTaTh ¢ OTHOUICHHEM KaK C
OJIHUM OTIEPAH]IOM JOJDKHA CYIIECTBOBATH HE TOJIBKO MPH YTCHHUU JAHHBIX, HO U MPH JOOABICHHH,
OOHOBJICHUU U yJAJICHUU JAHHBIX.

8. IlpaBmwio He3aBUCHMOCTH (pU3MYECKHX IaHHBIX. [IpHKIamHBICe MPOTPAMMBI U YTHUIIHMTHI JUIS
paboThl C JAHHBIMU JOJDKHBI Ha JIOTHYECKOM YPOBHE OCTAaBAaTbCSd HETPOHYTHIMU TMPHU JIFOOBIX
W3MEHEHUSX CIIOCOO0B XpaHESHHsI TJAHHBIX WJIM METOJIOB JIOCTYIIA K HUM.

6. IlpaBuno He3aBUCHMOCTH JIOTMYECKMX JaHHbIX. [IpukiagHeple mporpamMmbel W yTHINATHI IS
paboThl ¢ JAHHBIMU JOJDKHBI HAa JIOTUYECKOM YPOBHE OCTaBaThbCS HETPOHYTHIMHM MPU BHECEHUU B
0a3oBble TAOMMIBI JIIOOBIX W3MEHEHUH, KOTOpPbIE TEOPETHUUYECKH IO3BOJIAIOT COXPaHUTh
HETPOHYTHIMH COJIEPKAIIUECS B 3TUX TaOJIMIIaX JaHHBIE.

10. IlpaBwyio HE3aBUCHMOCTH YCJIOBHM UEIOCTHOCTH. JlOoJDKHA CylIecTBOBaTh BO3MOYKHOCTh
OTIPEICIIATh YCIOBUS IEIIOCTHOCTH, CTICIIM(PHYECKHE JIIi KOHKPETHOW PEISIIIMOHHON 0a3bl NTaHHBIX,
Ha TMOABA3BIKE DPENSIUOHHON 0a3bl JAaHHBIX W XPAaHUTh MX B Karajore, a He B MPHUKIAJAHON
nporpamme.

11. IIpaBuno He3zaBucUMOCTH pactpoctpaHeHus. Pemsunonnas CYBJl He noikHa 3aBHCETh OT
MOTPEeOHOCTEN KOHKPETHOTO KIIMEHTA.

12. TlpaBuno eguHCTBEHHOCTU. Eciaum B pENsLIMOHHON CHUCTEME €CThb HU3KOYPOBHEBBIN SA3BIK
(oOpabartpIBarOIIMi  OHY 3alUCh 3a OJUH pa3), TO JOJKHA OTCYTCTBOBAaTh BO3MOXKHOCTh
WCIIOJIb30BaHUS €ro JUIS TOTO, YTOObI OOOMTH MpaBWia U YCIOBUS LEIOCTHOCTH, BHIPAKEHHbBIC Ha
PEISIIIMOHHOM SI3BIKE BBICOKOTO YPOBHs (00pa0daThIBAIOIIEM HECKOJIBKO 3aIUCel 32 OJIUH Pa3).

4.2. CTPYKTYPHAS YACTb PEJISIIIAOHHOM MOJIEJIHN
4.2.1. OTHOILIEHHUE

Pensumonnas 6a3a IaHHBIX — 3TO KOHEUYHBIM (OrpaHWYeHHbIN) Habop oTHOIIEeHUH. OTHOIIEHUS
VCIIOJIB3YIOTCSL ISl TIPEICTABIICHUS CYIIHOCTEH, a TaKXKe JUIsl TNPEACTABICHUS CBS3EH MEXIY
cymHocTaMUA. OTHOIIEHUE — 3TO JByMEpHas Tabiaula, UMErollasi YHUKaJIbHOE UMSI U COCTOSIIAs
U3 CTPOK U CTOJIOLIOB, /€ CTPOKHM COOTBETCTBYIOT 3amHCSM, a CTONOIBl — arpulyram. Kaxnmas
CTpOKa B TaOJUIE MPEACTaBIsSET HEKOTOPBIH OOBEKT pealbHOTO MUpa WJIM COOTHOLICHHS MEXIY
00BEKTaMHU.
ATpuOYT — 3TO NOMMEHOBaHHBIN cTosiOer] oTHOMEeHN. CBOMCTBA CYIIHOCTH, €0 XapaKTePUCTUKU
oTpeneNioTcs 3HadeHussMU aTtpuOyToB. Ilopsnok cienoBaHus aTpuOYTOB HE BIMSET Ha CaMo
OTHOIICHHUE.
ITycte mmeercss oTHomeHue r. CXEMOM OTHOIIEHUS I' HAa3bIBAETCSl KOHEYHOE MHOXECTBO MMEH
atpubytoB R = {A1, A2, ... An}. 3arosoBku cToJIOIIOB OTHOLLIEHUS COJEpKAT UMEHA €ro aTpudyToB
U, CJIEZI0BATEIBHO, BCE BMECTE OTPAXKAIOT €ETO CXEMY.
Cxema otHomeruss IMPEINIOJABATEJIb mMoxeT ObITh MpeACTaBICHA CICAYIONIUM 00pa3oM:
{Ta0_nom_npen, ®amuians, JoaxHocTs}
Nnn

IIPETIOTABATEIE|

Tab_moMm mpen _
DavuanA

JomsHOCTE

Torna 3aronoBok otHomeHus: IPEINOJABATEJIb npumer Bujg

| Tadé moMm mpen | DavnaHA | HJorxHOCTE |

OTtHoleHue CTpouTcs ¢ yueTtoM psana (axrtopos. Kaxnomy mmenu atpubyra Ai, 1 >=1 <= n
CTaBUTCS B COOTBETCTBHE MHOKECTBO JONMYCTHUMBIX Ui COOTBETCTBYIOLIETO CTOJIOIA 3HAYCHUH.
OT10 MHOXkecTBO Di, Ha3pIBaeTCsl JOMEHOM JAHHOTO UMEHH aTpudyTa.
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Kaxnas cTpoka OTHOMICHMS SIBISICTCS MHOXECTBOM 3HAYEHHUH, B3ATHIX 1O OJHOMY M3 JOMEHA
KaXJI0ro MMEHU aTpuOyTa. JIoMeHBI SBISIOTCS MPOU3BOJBHBIMU HEMYCTHIMH KOHEYHBIMH HITH
CUETHBIMU MHOKECTBAMH U 00pa3yloT MHOXECTBO:

D=DluD2u..uDn.

OtHomeHue r co cxeMoid R — 3T0 KOHeyHOe MHOXecTBO oToOpaxenuit {tl, t2, ... tp) u3 R B D.
[Tpuyem kaxmoe 0ToOpakeHue t€ 1 TOMHKHO YAOBIECTBOPATH CISAYIOIIEMY OTPAHUYCHHUIO:

t(Al) npunamanexut Dirme 1 <=1 <=n.

Ot oTOOpakKeHUsI Ha3bIBAIOTCA Kopmedcamy. KaXaplii KOPTEX OTHOIICHHS OTOOpakaer
HK3EMIUISAP CYIIHOCTH, a aTpUOYT OTHOIICHUS OTOOpa)xkaeT aTpuoOyT CYLTHOCTH.

MHOeCTBO KOpTEXEeil Ha3bIBaeTCA menom omuouieHusi. Teno OTHOUICHUS OTPakaeT COCTOSHHE
CYIIHOCTH, TIO3TOMY BO BPEMEHHU OHO IMOCTOSTHHO MEHseTcs. Telno OTHOIICHUS XapaKTepHu3yeTcs
KAPOUHANIbHBIM YUCTOM, KOTOPOE PAaBHO KOJIMYECTBY COJICPIKAIINXCS B HEM KOPTEXKEH.

OxHOI M3 TJIaBHBIX XapaKTEPUCTUK OTHOLICHHS SIBISETCA ero creneHb. Cmenenv omuouleHus
OIIpEeZIeTISIeTCSl KOJIMYECTBOM aTpUOyTOB, KOTOPOE B HEM IPHCYTCTBYET. DTa XapaKTEepUCTUKA
OTHOILICHHSI UMEET €IIe Ha3BaHUsS: PaHT U apHOCTh. OTHOIIEHHE C OJHUM aTpUOyTOM Ha3bIBACTCS
YHapHBIM, C IByMs aTpuOyTaMu — OWHApHBIM, C TPEMSI — TEPHAPHBIM, C N aTpUOYyTaMU N-apHbBIM.
Omnpeznenenne CTeNeHN OTHOMICHUS OCYIIECTBIISIETCS IO 3ar0JI0BKY OTHOIICHUSI.

Bce Ha3BaHHBIE XapaKTEPUCTUKU OTHOIICHHUS 0003HAUYEHBI Ha puc. 4.1

ma
COTPYAHWUK < OTHOLWEHUS l
MepBuyHbLIN
KIHoM P PH ol7[e] [omkHocTb Crax [lomeHbi
P1 Merpos A.W. 3asenyoLmin 20
DFtaltiohve P2 Cwpopoe N.T. Wrxerep 7
Koprexu
P3 Yucros K.WN. WHxeHep 5
P4 WeaHoB B.M. WHxeHep 3

CreneHb

S -~
ATpubyThl I

Puc. 4.1. Otnomenne COTPYJIHUK

4.2.2. CBOUCTBA M BUJIbl OTHOIIEHUM
OTHOMIEHHE TI0 CTPYKType MOA0O0HO Tabiwmie, HO Tabnuie, oOJiamaromeld OnpeaeIeHHBIMUA
cBoiicTBamu. CBeZleM BOEIMHO BCE CBOMCTBA OTHOILICHHUS.
] OTHOIIEHNE UMEET UMsI, KOTOPOE OTIMYAETCS OT UMEH BCEX JPYTUX OTHOIICHHIA.
[} OTHOIIEHUE MPEICTABIAETCS B BUJIE TAOIUYHON CTPYKTYPBHI.
[ Kaxplit aTpu0yT MIMeeT YHHKAIbHOE UMS, €r0 3HAaUYeHUs! OepyTCs U3 OJTHOTO M TOTO JKE IOMEHA.
() Kakplif KOMIIOHEHT KOPTEXa SBISETCS MPOCTHIM, aTOMApPHBIM 3HAYEHUEM, HE COCTOSIIMM M3
TPYIIIBI 3HAYEHUN.
[l VnopsimoueHue atpuOyTOB TEOPETHYECKH HECYIIECTBEHHO, OJHAKO OHO MOXXET BIUATH Ha
3(PEKTUBHOCTH TOCTYIIAa K KOPTEIKAM.
] Bee cTpok# (KOPTEXH) JOIKHBL OBITH pa3IMYHBbI.
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[] TeopeTH4eCcKH MOPSAOK CIEAOBAHMUS KOPTEKEW HE MMEET 3HAYeHHs. B pensuuoHHON Teopuu

BCTPEUYAETCS] HECKOJIBKO BHUJOB OTHOILIEHWI, HO HE BCE OHM MOAEPKUBAIOTCS pEalbHBIMU

cucreMaMu. Paznuyaror:

[/ KMMEHOBaHHOE OTHOIIEHHWE — 3TO IepeMeHHass OTHoweHus, onpeneneHHas B CYDB/]

MIOCPEJICTBOM CIIELUAIIBHBIX OIIEPaTOPOB;

(] 6a30BOE OTHOIIEHNE — TO IMEHOBAaHHOE OTHOILIEHHE, SBIISIOIIEECS YacThi0 0a3bl JaHHBIX;

[l MpOM3BOJHOE OTHOIIEHHE — 3TO OTHOLIEHHUE, OIPEIECICHHOE IOCPEICTBOM PEISALMOHHOIO

BBIpa)KEHUS uepe3 0a30BbIE OTHOIICHUS;

] mpeacTaBieHue — 3TO UMEHOBAaHHOE BUPTYaJIbHOE IPONU3BOAHOE OTHOILLIEHUE, IPEICTABICHHOE B

CUCTEME HCKIIIOUUTEIIBHO Yepe3 ONPEAEICHUE B TEPMUHAX IPYTUX UMEHOBAHHBIX OTHOIIECHUN;

] CHUMKHM — 3TO OTHOIIEHUS, MOA00HbIE MPEICTABICHUSM, HO OHU COXPAHSIOTCS, JOCTYIHBI JIJIs

YTEHUS U NEPUOANYECKH OOHOBIISIFOTCS;

] pe3yapTar 3anpoca — 3TO HEMMEHOBAHHOE IPOM3BOIHOE OTHOUIEHHUE, NIOJy4aeMOE B pe3yJIbTare

3arpoca, KOTOpoe JJIsl COXpaHEeHUsI He0OX0JMMO Mpeodpa3oBaTh B UMEHOBAHHOE OTHOIICHHUE;

] XpaHUMOE OTHOILIEHUE — 3TO OTHOIIEHUE, KOTOPOE MOAIEP)KUBAETCA B (PU3MUECKON MaMsITH.
4.2.3. PEJIIIMUOHHBIE KJIIOYHA

B oTHOIIEHHH MOTYT CYIIECTBOBAaTh HECKOJBKO OJMHOYHBIX UJIM COCTaBHBIX aTpUOYTOB, KOTOPHIE

OJTHO3HAYHO MICHTH(PHUIUPYIOT KOPTEXK OTHOMICHHUS. DTO — MOTCHIIUATBLHBIC KITIOUH.

['oBopsrt, yto MHOkecTBO aTpudyToB K = {Ai, Aj, ..., Ak} oTHOIIEHUS 1 ABISETCS NOTEHIUATBHBIM

KJIFOYOM I TOT'/Ia ¥ TOJIBKO TOTJa, KOTJa YAOBIETBOPSIOTCA JBA HE3aBUCUMBIX OT BPEMEHU YCIIOBUS:

] YHMKaJIbHOCTh: B IPOU3BOJIbHBIN 3aJJaHHBIII MOMEHT BPEMEHU HUKAKHUE JBA PA3JIMYHBIX KOpTEXkKa

I HE IMEIOT OJIHOTO M TOTO )K€ 3HaueHus s Al, Aj, ..., AK;

] MUHUMAaNBHOCTh: HU OJUH U3 aTpuOyToB Ail, Aj, .... AK He MOXeT ObITh HckIoueH u3 K 6e3

HapYyIICHNUs YHUKAIbHOCTH.

OTHolIeHHEe MOKET UMETh HECKOJIbKO MOTEHUIUANbHBIX Kitoueil. Kitou, coneprkamnuii 18a u 6omnee

aTtpulyTa, Ha3bIBaeTCsl COCTaBHBIM KitouoM. Kaxaoe oTHomeHue oOiagaer XOTs Obl OJHUM

BO3MOXXHBIM KJIFOYOM, MOCKOJBKY B OTHOILIEHHWU HE MOXET OBbITh OJMHAKOBBIX KOPTEXKEW, a 3TO

3HAYUT, 4TO, MO MEHbIIEH Mepe, KOMOMHAIMA BCEX €ro aTpuOyTOB YIOBJIETBOPSET YCIOBHUIO

YHUKaJIBHOCTH. llOoTE€HIMalbHbIE KIIIOYM, IO3BOJIAA TapaHTUPOBAHHO BBIIEIUTH TOYHO OJIUH

KOpTEX, 00€creyrBalOT OCHOBHOW MEXaHM3M aJpecallid Ha YpOBHE KOPTEXEW PpEesUOHHON

MOJIETIH.

OauH U3 BO3MOXHBIX KIIO4Yeil (BbIOpaHHBIM MHPOU3BOJBHBIM 0O0pa30oM) NPUHMMAETCS 3a €ro

nepBUYHbIN KiTt04. OOBIYHO NMEPBUYHBIM KIIIOUOM Ha3HA4YaeTcs TOT BO3MOXKHBIM KIIIOY, KOTOPHIM

MIPOIIIE BCETO MOJIB30BAThCS MPHU MOBCEIHEBHOM padoTe. OcTaabHble BOBMOXHBIE KIIFOUM, €CJIM OHU

€CThb, Ha3bIBAIOTCA AJIbTEPHATUBHBIMU KitouaMu. [[s1 MHIMKaIMU CBSI3M MEXAY OTHOLIEHUSIMU

MCIOJIb3YIOTCS] BHEIIHHUE KITIOUH.

BHemnuit xiitou — 310 Habop aTpuOyTOB OJHOTO OTHOILEHMS, SBJISIOIIMICS MOTEHIHAIbHBIM

KIIFOYOM JIPYTOr0 OTHOIIEHUSI.

bnaronaps Hanuuuio CBA30K MEXIy MOTEHIUAIbHBIMU M BHEIIHUMH KIIOYaMHM O0eCIeuHBaeTCs

B3aMMOCBSI3b KOPTEXKEN ONpENETCHHbIX OTHOWEHUW. OTHOIIEHUE, CollepKallee BHEIIHUN KITH0Y,

HA3bIBACTCS JOUEPHUM WJIM CCHUIAIOLIMMCS OTHOLLIEHUEM. A OTHOIIEHHUE, COAEpIKAILEE CBA3AHHBIN

C BHEIIHUM KJIFOUOM MOTEHIMAIBHBIA KITI0U, — POJIUTEIBCKUM HIIN 1€JIEBBIM OTHOILIEHUEM.

OTHOIIEHUS! HE MOTYT pacCMaTpPUBATbCs KaK CTaTUYECKHE OOBEKTHI, TaK KaK OHU IMpPeIHA3HAYCHbI

JUISL OTPa)X€HHs HEKOTOpPOM 4YacTH pealbHOTO MHpa, a 3Ta 4YacTh pPEaJbHOTO0 MHpa MOXKET

U3MEHATbCA BO BpeMeHHU. [103TOMy M OTHOIIEHHS HM3MEHSIOTCS BO BPEMEHHM: KOPTEKU MOTYT

N00aBIATHCS, YHANATbCAd WM MoauduuupoBarbes. TeM He MeHee, MPEANoiaraeTcs, 4yTo cama

CXeMa OTHOLICHHMs HWHBapHaHTHa BO BpeMeHU. OTHOLIEHHE [JOHKHO BOCIPHUHUMATBCS Kak

MHO>KECTBO BO3MOXHBIX COCTOSIHUI, KOTOPbIE MOKET MPUHUMATh OTHOILIEHUE.

Ipumep

IIycTs paccmaTpuBaeTCsl KOHIENTyalbHasl MOJEIb, pUBeNeHHas Ha puc. 4.2. [Ipumep oTHOCUTCS K

npeaMeTHOW 007acTH, KOTOpPY0 MOXKHO Ha3BaTh 'llpenonaBarernbckast nesitenbHOCTh". JlaHHas

Mozenb conaepkut ase cymHoct: JIEKTOP u IIPEJIMET, mexay KOTOpbIMU YCTaHOBJICHA CBSA3b

YUTAET tuna "mMHorme ko MHoruM". XapakTEpUCTUKH CYIIHOCTEH IpPEACTABIICHBI

n3o0paxkeHHbIMA Ha pucyHke aTtpuOyramu. CBsaspr UMTAET He mMeeT cOOCTBEHHBIX aTpHOYTOB.
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Jns mpeoOpa3oBaHus KOHIENTYaJIbHOW MOJENIM B PEISLUOHHYIO MOJENb pa3padoTaH psi
TEXHOJIOTHi, 3HAKOMCTBO C KOTOPBIMU COCTOUTCS HECKOJIBKO MO3KE.

N M
®n0
7,
Kon_nekropa Kop_npegmerta
> 7
Y4yeH_3BaHue Haseanve
> »
Y4yeH_creneHb Kon_uvacos
J J

Puc. 4.2. KonuenryanpHas MOJENb JUIsl IpUMEPA

B naHHBI MOMEHT, HE B/IaBasCh B MOJAPOOHOCTH MPUYUH MPUHATOTO PEIICHUs, IPOCTO IPUBEIEM
PEILIMOHHYIO CXEMY, COOTBETCTBYIOIIYIO YKAa3aHHOM KOHIENTyaJbHON Mojenu. OHa BKIIIOYAET B
ce0st Tpu otHomeHus: JIEKTOP, [IPEJIMET, UATAET. CxemMbl OTHOIICHHI M CBSI3H MEXIY
HUMH U300pakeHsl Ha puc. 4.3.

NEKTOP YUTAET E NPEOMET

Kon_nek Kon_nex Kon_npenmera
(o) Kon_npeam Hase_npeam
YuyeH_3saHue Kon_vacos
Y4yeH_creneHb

Puc. 4.3. Pensumonnas cxema 06a3bl TaHHBIX JIJIS1 IPUMEpPA

Ha puc. 4.4 naHbl COOTBETCTBYIOIIME OTHOIICHUS, 3alOJIHEHHBIE KOPTEXKaMU. DTH OTHOILICHUS
UMEIOT CIIEAYIOINE XapaKTEPUCTUKHU:

[ JEKTOP — 4-apHoe oTHOIIeHHE C MepBUYHBIM KitouoM Koa_Jiek ¢ kapauHaIbHBIM YHCIIOM,
paBHBIM UYETBHIpEM; aTpUOYTHI OIpeaesieHbl Ha cienyommx qoMeHax: Koa_sgexk — {uensie: 1...4},
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®UO— {Bo3MOXHBIC (HaMUIIUA W WHULHAAIGI}, Y4 _cTemeHb — {K.T.H., JI.T.H., HET CTCIICHHU},
Yu_3Banue — {Jlouent, [Ipodeccop, Her 3Banus};

[ IPEAMET — TepHapHO€ OTHOIIIEHHE C MEpBUYHBIM KiatouoM Koa_mpeam. ¢ kKapaAvHaIbHBIM
YHUCIOM, PAaBHBIM IIECTH; aTpUOYTHI OmpeneNeHbl Ha cleayromux aomeHax: Koa_mpeam —
{cumBonbHbIli}. Ha3B mpenm — {Mudopmartuka, I[IporpammupoBanue, ®usuka, OOII, bass
naHHbIX, ba3el nanubix }, Koa_Bo_wac — {uensie: 54, 102, 36};

[ YUTAET — OGunapHOE OTHOIIICHHE C COCTAaBHBIM NepBHYHBIM KirodoM Koa_Jek, Ko _mpeam,
C KapJAMHAIBHBIM YUCJIOM, PaBHBIM MIECTH, B KOTOPOM MPHUCYTCTBYIOT MEPBUYHBIC KIFOUU TOJIHKO
YUTAIOIIMUX JIEKTOPOB U NEPBUYHBIE KJIFOUU TOJIHKO YUTAEMBIX PEAMETOB.

Koa_nex N0 Y4_creneHb Yu_3paHue HBERRE Koa_npam  Koa Nek HUTAET
01 Metpos A.W. K.1H. LoueHT 01 02
02 Cunopos J1.I. K.TH. HoueHt 02 02
03 Uucros K.M. A-tx. fpogeccop 03 04
04 Wsaros B.M. K.TH. HAoueHt 04 01

05 03

Kon_npam  Haae_npeam Kon_so_vac NPEAMET e >

01 WHdpopmartuka 54
02 Baabl aaHHbIX 102
03 oon 2
04 Mporpammup-e 45
05 duanka 45
06 CrpykTypst 45

Puc. 4.4. PensiimoHHbIe OTHOLIEHUS MOJIENHU JJIs TpUMepa
Bce mnpuBeneHHBIC OTHOIICHUS SIBISIOTCS HOPMAJM30BAHHBIMH, TIOCKOJIBKY aTpHOYTHI BCEX
OTHOIICHHU UMEIOT aTOMapHbIe 3HaYeHUs. Bo Bcex TpeX OTHOIIEHUSX OTCYTCTBYIOT AyOIUPYIOIIUE
KOPTEXH.
4.3. OGHOBJIEHUE OTHOIIIEHUH
Jnst OoOHOBJIEHUST OTHOIIEHWH HEOOXOJAMMO HWMETh BO3MOXKHOCTH BBITIOJNHATH CJIEAYIONINE
oTiepaIuuy;
] nobaBJeHUE KOPTEKA;
] ymaneHue KopTexa;
[ U'3MEHEHne KOPTEexKa.
PaccMoTpuM uX 10 MOPSIIKY.
Omneparus 1o6aBiieHHs 17151 OTHOIIEHUS T co cxeMoit (Al, A2, ..., An) umeer BUI:
ADD (r: Al=dl, A2=d2, ..., An=dn).
Ecnu nopsinok atpubyToB pUKCHPOBaH, BO3MOKHA 00Jiee KOPOTKasl 3alKCh:
ADD (r: dl, d2,..., dn).
BrimotHeHME 3TON Omnepanui MOXKET CTaTh HEBO3MOYKHBIM B PsIJIC CITy4aeB:
] moGaBnsieMBbIif KOPTEK HE COOTBETCTBYET CXEME OIPEIEICHHOTO OTHOIICHHUS,
] HEKOTOpbIe 3HAUEHUSI KOPTEXKEil HEe MPUHAJIIEKAT COOTBETCTBYIONIUM JOMEHAM;
(] omuCcaHHBIN KOPTEXK COBIAIACT MO KITFOUY C KOPTEKEM, yiKE HAXOASIIMMCS B OTHOIICHUU.
Onepauus yaajleHus TpeAHa3HaueHa Uil yhaneHus koprexei. OHa MoxkeT ObITh 3alucaHa
CIeIyroIuUM 00pa3oMm:
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DEL (r; Al=dl, A2=d2,..., An=dn),

WIH [T YIOPSAOYCHHBIX aTPHOYTOB:

DEL (r; dl, d2,..., dn) .

Jlyist ynaneHus HSKOTOPOTro KOPTeXka 4acTo JOCTATOYHO YKa3aTh 3HAUEHUE HEKOTOPOTO KITH0Ya:
DEL (r; xirou) .

Ecnu yka3zaHHBIN KOPTEXK B OTHOIICHUH OTCYTCTBYET, TO OTHOIICHHUE OCTASTCS HCH3MEHHBIM.
Onepanus U3MEHEHHUs NpeaHa3HadYeHa i1 MOIU(UKAIMK 9acTH Koprexa. JIJis OTHOIIEHHUS I ee
moxkHo mipu {C1, C2, ... ,Cp} € {Al, A2, ..., An} onpenenuTh Tak:

CH (r; Al=dl, A2=d2, ..., An=dn; Cl=el, C2=¢e2, ..., Cp=ep).

Ecm K = {BI, B2, .., Bk} sBusercs kmto4oM, TO 3alucCh JAHHOW OINEpaliiii MOXET OBITh
COKpallleHa:

CH (r; Bl=dl, B2=d2, ..., Bk=dk; Cl=el, C2=¢2, ..., Cp=ep).

Bo3MokHBIE OITMOKHU B TAHHOM CJIy4ae T e, YTO U Y MPEIbIIYIINUX OMCPALIIHIA:

] yKa3aHHBIN KOPTEXK HE CYIIECTBYET;

] I3MCHEHHS IMEIOT HENPAaBHIIbHBIA (popmar;

(] HCITOJIb3yeMbIC 3HAUCHUS HE MPUHAIICKAT COOTBETCTBYIOIIUM JJOMCHAM.

4.4. HEJIOCTHOCTD BA3bI JTAHHBIX
[Tonnepkka WENOCTHOCTH ©0a3bl JaHHBIX peanu3yercs IOCPEACTBOM psla OrpaHUYCHHUI,
HaKJIaJIbIBAEMbIX Ha JJAHHBIE.
[lepBblii THUIT OTpaHUYCHHUN MPOUCTEKAET U3 TOrO (paKTa, YTO KKl aTpUOYyT OompenenseTcs Ha
CBOEM JIOMEHE, WJIM HAao0OpOT: JOMEH aTpulyTa 3aJaeT MHOXXECTBO 3HAYCHHUH, KOTOPHIE MOXKET
MPUHUMATH aTpUOYT. YKa3aHHOE OrpaHUYCHHE HAa3bIBACTCS OIpaHUYCHHEM aTpHOyTa.
BaxHpIMU MTOHSATHUSMH B TEOPUH PEISAIMOHHBIX 0a3 TaHHBIX SIBJSIOTCS KaTeropHas eJIOCTHOCTh U
LEJIOCTHOCTh Ha YPOBHE CCBUIOK.
KareropHas 1eOCTHOCTh OrpaHWYMBAcT HAOOp 3HAYCHHWN TEPBUYHBIX KIIOUCH 0a30BBIX
OTHOLIEHUW. Takoro poaa ILEJIOCTHOCTh 3aKIKOYAETCS B CIEAYIOIIEM: KOPTEX HE MOKET
3anuceiBaThCs B B/l 10 Tex mop, moka 3Ha4YE€HMs €ro KIFOUEBBIX aTpUOYyTOB HE OYIYT MOJIHOCTHIO
onpezeneHsl. MIHBIMU CllOBaMH: HHMKAaKOW KIFOYEBOW aTpuOyT J1I0OOTO KOpTEka OTHOIICHHS HE
MOXET COJIEP’KaTh OTCYTCTBYIOIIETO 3HaUeHUsI, 0003Hayaemoro ornpeaenurenem NULL.
[lenocTHOCTh Ha ypoBHE cChUIOK. [IpyM mocTpoeHMM OTHOLIEHUN MJisi CBSI3BIBAHMSI CTPOK OJHOU
TaOJIHIIBI CO CTPOKAMHU JIPYTOil TaOJIUIIBI UCTIONB3YIOTCS BHEITHUE KIIFOUM. baza MaHHBIX, B KOTOPO
BCE HEMYCThIE BHEIIHUE KJIIOUM CCHUIAIOTCS HA TEKYIIME 3HAYEHUs KJIKYEH JPYroro OTHOLIEHUS,
00JaaeT 1eJIOCTHOCTHIO HA YPOBHE CCBIJIOK.
Kak npaBuio, onpeneneHue ycioBHs LEIOCTHOCTH JTAHHBIX OCYIIECTBIISIETCS MPU YCTAHOBICHUU
B3aUMOCBSI3H MEXKY POIUTEIHCKUM U JIOYEPHUM OTHOIICHUSMU; MPU 3TOM MOJIB30BATEII0 YacTO
MPEIOCTABIISACTCS BO3MOXKHOCTh CaMOMY DEIIUTh, KaKUM IYyTE€M COXPaHATH IIE€JIOCTHOCTH 0a3bl
JAHHBIX M HACKOJIbKO J>KE€CTKO JOJDKHO COOJIONATHCS YCJIOBHE IIEJIOCTHOCTH TPHU PA3TUUIHBIX
ONepaALMIX U3MEHEHHUS TaHHBIX.
Tak, Hanmpumep, MPU U3MEHEHUHN 3HAYCHHS TTEPBUYHOTO KII0Ya B POIUTEIHCKOM OTHOIICHUH 9acTO
paspelieHbl CIeNYIOINe BapUaHThl ACUCTBUM, M3 KOTOPBIX JIBa MEPBBIX — OOECIEUMBAIOT
HaxO0’JIeHWEe 0a3bl JAHHBIX B I[EJIOCTHOM HEMPOTUBOPEYHMBOM COCTOSIHUH.
[] Ilpu uW3MEHEHUWM 3HAYEHUW TOJIEW TMEePBUYHOTO KIOYa B POJUTEIHCKOM OTHOLIEHUU
ABTOMATHYECKH OCYIIECTBIISIETCS KAacKaJHOE HM3MEHEHHE BCEX COOTBETCTBYIOIIMX 3HAYCHHU B
JIOYEPHEM OTHOILICHUH.
[l He mo3BosisieTcs M3MEHATh 3HAUYCHUSI TIOJICH MEPBUYHOTO KJIFOYa B POJAUTEIHCKOM OTHOIICHHH,
€ClIi B JOYEpHEM OTHOIIECHUM HUMEEeTCsl XOTsS OBl OJHa 3alucCh, COJEpKallas CChUIKY Ha
HU3MEHSIEMYIO 3aIHCh.
[l Tlo3BonsieTcs: U3MEHATh 3HAUEHHUs MOJEH MEPBUYHOrO KIKOYa B POJUTEIHCKOM OTHOILECHUH,
HE3aBHUCHUMO OT CYIIECTBOBAHMS CBS3aHHBIX 3amuced B JOYepHEM OTHomIeHuu. lLlemocTHOCTH
JIAHHBIX MPU 3TOM He nojaepkuBaetcs. [Ipu ynaneHuun 3anucu B poJUTEIbCKOM OTHOILIEHUU TAKXKe
BO3MOKHBI HECKOJIbKO BaPUAHTOB JIEUCTBUM.
[l Ilpm ynajmeHuu 3amUCd B POAMUTEIBCKOM OTHOILIEHWHM AaBTOMATUYECKH OCYIIECTBISETCS
KACKaJHOE YAAJICHHE BCEX 3aIMCEH U3 IOUEPHETO OTHOIICHMS, CBA3AHHBIX C YAAISIEMOM 3aIIUChIO.
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'] He mo3BoiysieTcst yaansiTh 3alllICH B POAUTEILCKOM OTHOIICHWH, €CIH B JOYEPHEM OTHOIICHUHU
uMeeTcs XOTs OBl O/HA 3aIluCh, COJAEPIKaIlas CChUIKY Ha yJanseMyio 3amuch. [Ipu mombITke
yIaJICHHsI 3aITCH BO3HUKAET OIMNOKa, KOTOPYIO MOKHO 00paboTaTh MpOrpaMMHO.

[J Ilo3Bomsercs YAAJIATh 3allMCu B POAUTCIIBCKOM OTHOHMICHUH HCE3aBUCHUMO OT CYHICCTBOBAHHA
CBSI3aHHBIX 3alKCE B JI0UepHEM OTHOUICHUU. OUEBUIHO, YTO IEJIOCTHOCTh NAHHBIX MPH STOM HE
MOJIJICP>KUBACTCSI.

[Ipu noGaBiieHWM HOBOW 3allUCH B JIOYEpHEE OTHONICHHE WJIM pPEJAaKTHPOBAHUU B HEM
CYIIECTBYIOIIEH 3aliCH BO3MOKHO BBIOPATh OJIMH U3 BAPUAHTOB:

[] He TO3BOJSETCS BBOJIUTH 3alUCh, €CJIM 3HAYCHHE WHJCKCHOTO BBIPAKEHHUS JOYCPHETO
OTHOILICHHA HE COOTBECTCTBYCT O,Z[HOI>'I U3 3anucel B POOUTCILCKOM OTHOILICHHHU,

[] mpu BBOJE JAHHBIX B JOYEpHEEC OTHOIICHWE HE AaHAIM3MPYETCsl 3HAUYCHHE HMHICKCHOTO
BBIPpAXKCHUA. HGHOCTHOCTL JAaHHBIX IIPHU 3TOM HC NOAACPIKHUBACTCH.

Eme oguH BUa orpaHuYeHUi, HAKIIaJpIBaEMbI Ha HHPOPMAIIUIO, COEPIKAIIYIOCS B OTHOIICHHSX,
CBSi3aH C TeMHU OW3HEC-TIpaBWJIaMH, KOTOpBIE CYIIECTBYIOT B JaHHOW OpraHu3alMd WIA B
MOJICIIUPYEMON MPEIMETHON o0nacTH. DTO TaKk Ha3bIBacMbIC JIOTIOJHUTENBHBIC IpaBUIIa
MOoAACPIKKU LECJIIOCTHOCTU AAHHBIX, OIIPCACIISICMBIC ITOJIB30BATCIICM WJIM aIMUHUCTPATOPOM OAHHBIX,
KOTOPBIC HA3bIBAIOTCS KOPIOPATUBHBIMU OTrPAaHHUYCHHUSIMH IIEJIOCTHOCTH. [IpuBeneM mpuMepsl
TaKUX IIpaBUIL:

] cTyZICHTaM HeJIb3s TUNIAHUPOBATh 3aHATHS IPOODKUTEILHOCTHIO 00JIee BOCBMH YacOB B JICHb;

[l cTyaeHTBHl BeCh J€Hb JOJKHBI 3aHUMAThCA B OJHOM KOpIyce€ By3a, 4yTOObI HE TPeOOBAIOCH
JIOTIOJTHUTEIILHOE BPEMS Ha TIEPEXO/Ibl M3 OJHOTO 3JIaHUS B IPYroe
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5. MPOEKTUPOBAHUE BA3bl JAHHBIX
5.1. U3BBITOYHOCTDb JAHHBIX U AHOMAJIMU OBHOBJIEHUSA B B/{

N36biTounocTh JaHHbIX B BJl OTHOCHTCS K HEXENaTeNbHBIM SIBJICHUSIM, IMOCKOJBKY BEIET K
YBEJIMUEHUIO O0beMa MaMATH, HEOOXOAMMOro [Uisi (PU3UYECKOro XpaHEHHs OTHOLICHH.
M30BITOYHOCTD BBI3BIBACTCS, TIPEXKIAE BCETO, AyOTHMPOBAHUEM JIAHHBIX.
Bot xapaxTepHblii npumep otHomieHus (Tadi. 5.1), cogepxkaiiero HexxenaTeIbHy0 H30bITOYHOCTD!
Tabmuna 5.1. OtHomenne CTYAEHT

Hom 324 ku ®HO cryaenta Koa_rpynner ®HO cTapocTsl Kypatop

20-T-201  Heamor CH.  20-T-11 Pador B.C. Tom. ®ox HH.
20-T-215 Ierpor AP. 20-T-12 Crzop MM Jon. Hormm C.C.
20-T-217  PsdoeBC 20-T-11 Paiior B.C. Ton. ®ox HH.
20-T-211 Cenopa AJL 20-T-11 Paoor B.C. Hoo. $ox HIH.

B naHHOM OTHOIIEHWM C TMEPBUYHBIM KiIouoM HOM 3a4 _KH B KaXIOM KOPTEXKE O KaKIOM
CTYJIEHTE M3 OJHOW U TOW K€ TPYINIbl MOBTOPSIOTCS CBEICHHS O KOJE TPYIIBL, CTapOCTE U
Kypatope.

[Tpu paboTe ¢ OTHOUICHHUSIMH, COAEPKAIMMU W30BITOYHBIE JAHHBIE, MOTYT BOSHHUKHYTH MPOOJIEMBI,
KOTOPBIC HA3BIBAIOTCS aHOMAJTUSIMU OOHOBJICHUS.

PasznuyaroT Tpu Buaa anomanuii B 6a3e TaHHBIX:

[] aHOMAJIMM BKJIFOUECHMS;

] aHOMAalluu yJaJleHus;

] aHoMaJIiy MOIU(DUKAIIHH.

AHOMAJINU BKJIIOYEHUS

B mnpuBencHHOM BbIIIE OTHOLIEHWM AaHOMAJIWM BKJIIOUEHUS BO3HUKAIOT IIPU IONBITKE CO31aTh
HOBYIO IPYIILY M BBECTH €€ B OTHOILIEHUE IIPU TOM YCJIOBHH, YTO B HEE €IlIe HE 3a4MCIICH HU OJUH
cTyAeHT. BBoj Takoil nHpopmanuu B mogo6Ho# cutyaruu TpedyeT npucBoeHus 3HadeHus NULL
BCEM aTpuOyTaM ONMMCaHUs CTyJIeHTa, B TOM yucie u atpudyry Hom_3au_KH, KOTOpBIH sBiseTcs
NEPBUYHBIM KJIIOUOM JIaHHOrO oOTHoweHuss. Ho peanusanus Takod NONBITKA NPUBENET K
HapYIICHUIO KaTerOpHeH 11eIOCTHOCTH, a 3HaYUT, CUCTeMa ee 00s3aHa OTKJIOHUTb.

PesynpTaToM aHanM3a sBISETCA BBIBOJ O TOM, YTO B OTHOLIEHMM Talm. 5.1 MPHCYTCTBYIOT
AQHOMAJIMU BKJIIOYEHHMs, 4, CIEIOBATEIIbHO, 3TO OTHOLIEHHE JOJDKHO OBITh NMpeoOpa3oBaHO TaKUM
00pa3oMm, 4TOOBI OT HUX U30ABUTHCH.

CrtpykTypa OTHOILIEHUH, cojepkamias Ty ke uHpopmauuto, yto u otHomeHue CTYIAEHT, no
JUIIEHHAs aHOMAJIMK BKJIFOUEHUs, TpecTaBleHa B Ta0n. 5.2 u 5.3.

Taomuua 6.2 Otgomenne CTYJIEHT
Hom 339 kg ®HO cryaenta  Kog rpynnoer

20-T-201 Heagor CIH1L 20-T-11
20-T-215 Ilerpor A.P. 20-T-12
20-T-217 Paooe B.C. 20-T-11
20-T-211 Cenosa AJL 20-T-11

Taomima 6.3 Oraomenne FPVIIITA
Kog_rpyvoner PHO crapocThl Kypatop

20-T-11 Padoe B.C. Ton. ®ox UH.
20-T-12 Cmzoe MM Jon. Toxss C.C.

AHOMAJIMH yaJICeHUSA

BepHeMcst k aHanmu3y OTHOIIECHHS, TpeacTaBieHHoro B Tadm. 5.1. Ilpu ymamenwmu wu3 3TOrO
OTHOILIEHHUS KOpTEeXka:

20-T-215 ITerpos .P. 20-T-12 Cuzo M.M. Jlou. dokun C.C.
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13 0aspl JaHHBIX OyAYT yaaneHsl Bce cBeneHus o rpymme 20-T-12. Takas curyarus mpeacTaBisieT
co0Oi aHOMAJTMIO yIaNCHHS.

Jns uckmioyeHuss U3 0a3bl JAaHHBIX AHOMAIMU YJAJEHUS ATO OTHOIIEHUE JIOJDKHO OBITh
npeoOpaszoBano. [Ipudem npeoOpa3oBaHus TOJDKHBI OBITH MPOBEICHBI TOYHO TAKUE K€, KaKHe ObLTH
MPOBEJICHBI I UCKIIIOUYCHHS] aHOMAJIMH BKJIIOUEHUS.

AHOMaIMU MOAU(PUKATMHA

Takast aHOMaJIMsl BO3HUKAET MPU MOMBITKE U3MEHUTH YTO-THOO Kacalolieecsi CBEACHUN O TIpyIie
oOyuenus crtyneHta. Jlomyctum, uro B rpynne 20-T-11 pemmmiu Ha3Ha4UTh HOBOTO CTapoCTy,
Hanpumep, Cenosy A.JL.

B rtakoii cutyanuu HEOOXOAMMO MPOCMOTPETh BCE KOPTEKU OTHOLIEHUS U B KaXJIOM KOPTEkKe
3nayenue arpudbyra ®UO_crapoctsl 3amenuts Psoos B.C. na Cenosa A.JL.

[TosiBnieHre aHOMATUMM MOAM(HUKALUU MOXHO 3a0JOKHpPOBaTh, €CIU OISATh K€ MPUOErHYTh K
npeoOpa3oBaHUI0 OTHOIICHUS U3 Tabd. 5.1. DTu npeoOpa3oBaHus TOUHO TaKUE K€, KOTOPHIE OBLIN
UCIIOJIb30BaHbl JUIS WCKIIOYEHHUS aHOMAaIMW BKIIOYEHUS M ynaajeHus. JleiicTBUTENnbHO, cMEHa
CTapoCThl rpynmbl TpeOyeT u3MeHeHusi 3HaueHus atpuOyra @UO _cTapocThl TOJIBKO B OJHOM
KOpTEekKe OTHOIIeHus Tabm. 5.3.

IIpodaema oopaTumocT

UToOBl HCKIIOYUTH PA3IUYHOTO POJIa AHOMAJIWUU W3 OTHOUICHHS, €ro IOABEPraroT MPOIECCY
nexommo3unuu. [Ipu pemennu 3agaun JeKOMIO3UIIMYA BOZHUKAIOT JIBE TPOOIJIEMBI.

[lepBass mpobirema — »3TO0 mpoOieMa OOPAaTUMOCTH, 3aKIIOYAIOIIASCS B BO3MOXKHOCTHU
BOCCTAHOBJICHHSI MCXOJIHOM CXEMbl, a UMEHHO — BOCCTaHOBJICHUS JIFOOOr0 KOpTEka HCXOJHOTO
OTHOILICHUWA, MCIIOJIb3ysA KOPTCKHU IMOJYYCHHBIX B PE3YJIbTATC JCKOMIIO3HIIUU OTHOIIICHHUH.
JlekoMmO3UIMsI,  yIOBIETBOPSIOMIAs 3TOMY  TpeOOBAHHMIO, HA3bIBACTCS  JEKOMIIO3UIUEH,
rapaHTHPYIOLIEH OTCYTCTBHUE MOTEPh.

Bropas mnpobnema cBs3aHa ¢ coxpaHeHueM 3aBucumocTeil. Crenyer HAamOMHUTB, 4YTO
IMPOCKTUPOBAHHUEC 0asnl JaHHBIX BKIIFOYACT B ce0s u OMMpCACIICHUC OFp&HH‘-ICHHfI, HaKJIaAbIBAaCMbIX
Ha ee OTHOIIEeHMs. B mporecce IeKOMIO3UIUMU MOTYy4YatOTCsl HOBBIE OTHOILIEHUS U OTpaHUYEeHMUS,
KOTOPBIC TIIPHUIKCBIBAIOTCA WM, JOJIKHBI OBITH TaKUMHU, 4TO0BI OBLIN COXPAaHCHbI HCXOAHBIC
OTpaHUYECHUSI.

Bce ckazannoe O3HA4YacT, 4TO MpOBOJUMAA ACKOMIIO3WIUA JOJKHA COXPAHATH 3KBUBAJICHTHOCTD
CXeM NpH 3aMEHE OJHON CXEeMbl Ha JPYrylo, T. €. HYKHAa JEKOMIIO3UIIMS, TapaHTUPYHOIas
OTCYTCTBHE MOTEPh U COXPAaHEHUE 3aBUCUMOCTEH.

5.2. HOPMAJIM3AIIASA OTHOIIEHA
Jns ycTpaHeHUsT paCCMOTPEHHBIX BBILIE HEJOCTATKOB W IPUMEHSAETCSA IMPOLIECC HOpMaIU3aLus
oTHoumieHud. JlaHHbIN mporecc — 3TO (HOpManbHBIM METOJ aHajdu3a OTHOUIEHWH Ha OCHOBE MX
NEPBUYHBIX WIM MOTEHIUAIBHBIX KITIOUEH M CYyIIEeCTBYIOUMX (QYHKIIMOHAIBHBIX 3aBUCUMOCTeN. OH
BKJIIOYAET Psii (OPMAIbHBIX MpaBUJ, MCIONb3YEMbIX [JIsi MPOBEPKHM BCEX OTHOLIEHWH 0a3bl
JaHHbIX. Paznmuuaror:
[] TH® — nepBy1o HOpMallbHYIO opMYy;
[} 2H® — BTOpYI0 HOpMaIbHYIO (POPMY;
[} 3H® — TpeTbio HOpMalIbHYIO opMYy;
'] HOBK — Hopmanbhyto Gpopmy boiica — Koana;
[} 4H® — yeTBepTyI0 HOpMAIbHYIO (HOPMY;
[} SH® — naryro HopMallbHYIO (hopMmy.
Kaxxnast HopmanbHast opMa Hajaraet onpe/ielIeHHbIe OTPaHUYEHHUs Ha JaHHbIe. DTH OTpaHUYEHUS
BBOJIATCS B KaXJ0M KOHKPETHOM OTHOIIEHUM, U COOJIOJEHUE THX OrpaHMYCHHH B OTHOLICHUU
CBSI3aHO YK€ C HaJIMYUeM HOpMaibHOU (HOPMBI.
[ TH®, 2H®, 3HO®— orpaHyuBaroT 3aBUCUMOCTh HETIEPBUUHBIX aTPUOYTOB OT KITIOUEH.
[ HOBK — orpann4mnBaeT 3aBUCHMOCTb IIEPBUYHBIX aTPUOYTOB.
'] 4H® — dopmynupyeT orpaHUYeHUs] Ha BUbI MHOIO3HAYHBIX 3aBUCHMOCTEH.
(] SH® — BBOAUT ApYyrue TUIBI 3aBUCUMOCTEN: 3aBUCUMOCTH COECTUHEHUH.
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[Ipomecc mepexoaa oT HOpMabHOK (OpMBI 00Jiee HU3KOTO YPOBHS K HOpMaiabHOU (hopme Ooiee
BBICOKOI'O YPOBHS M Ha3bIBaeTCs HopManu3anueil otHowenuii (HO).

Jnst pensiiuoHHBIX 0a3 TaHHBIX HEOOXOJAMMO, YTOOBI BCE OTHOIIEHHUs 0a3bl TaHHBIX 0053aTEIHHO
Haxonwmch B 1|H®. HopmanbHble (opMbl Oojiee BBICOKOTO MOpPSAKA MOTYT HCIOJIb30BATHCS
pa3paboTuMKaMH MO CBOEMY YCMOTpeHUio. OHAKO CleAyeT CTPEMUTHCA K TOMY, YTOOBI IOBECTH
ypOBEHBb HOpMaNM3auu 6a3bl JaHHBIX XOTS Obl 10 3H®, TeM caMbIM, UCKITIOUUB U3 0a3bl TaHHBIX
M30BITOYHOCTh IaHHBIX U AHOMAJIUU OOHOBJICHHUS.

5.2.1. ®YHKIIMOHAJIBHBIE 3ABUCUMOCTHU
OyHKIMOHATBHAST 3aBUCUMOCTH OIPEACISETCS I aTpUOYTOB, HAXOASIINXCS B OJHOM U TOM XKeE
otHomieHnd B |H®. @yHKuMoOHaNbHAsg 3aBUCUMOCTH SIBISIETCSI CEMAHTHYECKHMM CBOWCTBOM
aTpuOyTOB OTHOLICHUS.
[Tycth mana cxema otHomenust R(A1, A2, ...., An).
Atpubyr A2 ¢yHKumoHanbHO 3aBUCHT OT arpubyra Al ecnu kaxaomy 3HaueHnio Al
COOTBETCTBYET €IMHCTBEHHOE 3HaueHue A2 (T. €. KaKIbld KOPTEX, UMEIOUIUI OJHO M TO >Ke
3HaueHue Al, 10JKeH UMETh OJIHO U TO )K€ 3HaueHue A2)
O6o3nauaetcs nonoOHas cutyauus tak: Al — A2. JleBas yacTh (yHKIIMOHATBHOW 3aBUCUMOCTHU
Ha3bIBa€TCSl JACTEPMMHAHTOM, a TpaBas 4YacTh — 3aBUCUMOM dYacThio. OTCyTCTBUE
(GYHKIIMOHATIBHOM 3aBUCHMOCTH 0003Ha4YaeTcst A -/— B.
PaccmoTpenHas Beiie GyHKIIMOHATBHAS 3aBUCUMOCTh — 3TO F- 3aBUCHMOCTB.
Hanum 6onee obiiee hopManbHOe onpeaeneHue GyHKIMOHATbHBIX 3aBUCIMOCTEH.
[lycts r-ornomenue co cxemor R, a X, Y— moamuoxkectBa R. OTHOIIEHUE T YIOBJIETBOPSET
GbyHKIIMOHATBHON 3aBUCUMOCTH X — Y, ecu At 1Io0bIX ByX KopTexked tl u t2 B 1 t1(X) = t2(X),
to t1(Y) =t2(Y).

5.2.2. AKCUOMBbI BBIBOJJA
Hns otnomenus r(R) B m000i MOMEHT CyHIECTBYeT HEKOTOpoe ceMelcTBO F-3aBHcuMOCTEl,
KOTOpPBIM 3TO OTHOIIECHHWE YJOBIETBOpsAeT. lIpuyeM OJHO COCTOSHUE OTHOIIEHUS MOKET
yIoBIeTBOPATH F-3aBUCcUMOCTH, a Apyroe — HeT. TpebyeTcs BBIIBUTH ceMelcTBO F-3aBucuMocTeit
F, koTopoMy yAOBIETBOPSIOT BCE IOMYCTUMbBIE COCTOSIHUA T.
MHOkecTBO (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH, MPUMEHUMBIX K OTHOIIEHHUIO 1(R), KOHEUHO, TaK Kak
CYIIIECTBYET TOJIBKO KOHEYHOE YHCIIO TOJAMHOXKECTB MHOKecTBa R. Takum 00pa3oM, MOKHO HalTH
Bce F- 3aBHCHMOCTH, KOTOPBIM yJIOBJIETBOPSIET I, IepeOpaB Bce BO3MOKHBIE. BpeMs moucka MoxHO
COKpPATUTh B TOM ClIydae, €ciIi U3BeCcTHbI HeKoTopble F- 3aBucumoctu u3 F. B nmonobHol cutyanun
COKpAILlEHUE BPEMEHU MOMCKA MPOMUCXOIUT YAaCTO M3-3a TOrO, 4YTO OCTalbHblE F-3aBUCMMOCTH
MOYHO TTOJTYYUTh, HCIIOJIb3YI0 AKCHOMBI BHIBOJIA.
AKcuoma BbIBOJA — 3TO MPaBUJIO, YCTAHABIIMBAIOLIEE, YTO €CJIM OTHOIIECHHUE YIOBJIETBOPSIET
onpeAeNeHHbIM F-3aBUCHMOCTSIM, TO OHO JOJDKHO YJIOBJIETBOPATH K HEKOTOPBIM Apyrum F-
3aBUCHUMOCTSIM.
Hwxke mnpuBeaeHsl mmecTh akCMOM BbIBOAa s F-zaBucumocteit. B ux  ¢opmymupoBkax
UCTIONB3YETCs 0003HaueHue r it oTHoueHust Ha R, u W, X, ¥V, Z nis moamuaoxkecTB R.
3anuiieM KpaTKO BCE aKCHOMBI.
[ F1. PepnexcuBHoctb: X — X.
U] F2. Ilononuenue: X — Y Bueder 3a coboit XZ — Y.
[ F3. AnmutuBHocth: X — Y u X — Z BieueT 3a coboii X — YZ.
[ F4. IlpoextuBHOCTh: X — YZ BiieueT 3a coboit X — Y.
'] F5-TpanzutuBHocTh: X — Y U Y — Z Biieuer 3a coboit X — Z.
(1 F5. IlceBnoTpan3utuBHoCcTh: X — Y U YZ — W BrnieueT 3a coboit XZ —W.

5.2.3. IEPBASI HOPMAJIBHAS ®OPMA
OTHoOIIeHHEe HaXOIUTCS B MEpBOl HOpMalbHOU (hopMme, eciu Bce ero aTpulyThl UMEIOT MPOCTHIE
(aromapHble) 3HaueHus. JpyruMu cioBaMu, 3HAUYEHUS B IOMEHE Ka)XJ10ro aTpulyTa OTHOLIEHUS HE
SBJISIFOTCS HU CIIMCKaMU, HU MHOKECTBaAMU MPOCTHIX WUJTU CJIIOKHBIX 3HAUCHUM.
OrnpenennuTts MOHATHA aTOMapHOCTH TPYAHO. 3HAYEHHUE, aTOMAapPHOE B OJHOM IPHUJIOKEHUH, MOXKET
OBITH HEATOMApHBIM B APYroM. MOXHO pyKOBOJICTBOBATHCS OOLIMM HMPUHIUIIOM, YTO 3HAUEHUE HE
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aTOMAapHO, €CJIH B MPUJIOKEHUH OHO HCIOJB3YeTCs M0 YacTsIM. PaccMOTpUM IpHMep OTHOIICHHS,
MPEJICTAaBICHHOTO B Tabm. 5.4.
Ta6auna 5.4. Otnomenue POYXKJIEHUE

Hwmsa Jata po#ieHns
AnHa 5 napta 1986
Amexcanap 25 sHBaps 1987
Omera 1 HoAOpa 1987
Degop 14 cenratpa 1986

Ecnu 3nauenue atpuOyra JlaTa poskaeHMsi TIpeANnoaraeTcsl UCIOJIb30BaTh IEIUKOM, TO B 3TOM
cinydae gaHHoe orHomieHue Haxonutcs B 1H®. Ecnmm Ob1 moTpeboBanoch BBLICTUTH W OTIEIHHO
HCIOJIL30BATh, CKAXKEM, I'OJI, YHCII0, MECSIII, TO TO OTHOIIEHHE He Haxoaunock 06l B 1H®D, Tak Kak
TpeOyemble JaHHBIE SBISIOTCS TOJNBKO YacTsaMH 3HadeHus atpudyra Jlata poxaenus. UToOwI
nepeBectd Takoe oTHomieHue B 1H®, atpubyr JlaTta poxkaeHus 10DKeH OBITH Pa3OMT HAa YacTH
TakK, KaK II0Ka3aHo B Ta0. 5.5.

Ta6auna 5.5. Otnomenue POYKJIEHUE

Hys JeHE poRTeHIA Mecan poxnenna o posieHns
Amma 5 Mapt 1986
Anexcangp 25 SuBape 1987
Omaera 1 Hogope 1987
Degop 14 Centaope 1986

Wnu, nanpumep, Tadi. 5.6 SBiIseTCS HEHOPMAaIN30BaHHOM, U oHa He HaxoauTcs B 1H® noromy, uro
BKJIFOYACT BEJIMYMHBI, SBJISIONIMECS COBOKYITHOCTBIO aTOMAapHBIX 3HA4YeHUM. UTOOBI MOIYyUUTH
otHomenue POJI, Haxomsmeecs B 1H®, HeoOXoaumMo ero mpeacTaBUTh Tak, KaK ATO CACIAHO B
Tabm. 5.7.

Tabnuua 5.6. HenopmanusoBannas tabmuma PO/

Hyna ITon
{Anexcangp, $egop} My scroR
Omaera A eHCEHE
Tab6muma 5.7. Otaomenue POJ]

Hma IMox

AmeKcannp .M?)I{L‘l{{}f{

Degop MyacroR

Onera Hencrmi

5.2.4. BTOPASI HOPMAJIBHAS ®OPMA
Bropas u TpeThsi HOpMasbHbIE (OPMBI BO3HUKIN B pe3yibTaTe CTpeMJIeHHs M30ekaTh aHOMalIun
0oOHOBIIeHUs NaHHBIX Tpu padbore ¢ B/l m m36aBuUTHCA OT MHGOPMAIMOHHOW W30BITOYHOCTH B
OTHOULICHMSIX.
Bropas HopManbHas ¢opma NMpuUMEHSIeTCsl K OTHOIIEHUSM C COCTaBHBIMH KIIIOUYaMH, T. €. K TAKUM
OTHOILIEHHSIM, TIEPBUYHBIA KJII0U KOTOPBIX COCTOMT M3 JABYX WiM Ooinee aTpuOyToB. OTHOLIEHHE, Y
KOTOPOTO NMEPBUYHBIN KJIFOY BKJIIOYAET TOJIbKO OJUH aTpuOyT, Bceraa HaxoauTcs Bo 2HO.
Janum onpeneneHus HOBBIX MOHATHI.
Onpenenenue 1. ATpuOyT Ha3bIBAa€TCsl MOCTOPOHHUM JUIsl GYHKIIMOHATIBHON 3aBUCUMOCTH X — Y,
€CIIM OH MOXeT OBITh yAaJeH W3 MpPaBoil WM JEeBOM yacTH (DYHKIMOHAJIBHOW 3aBUCHUMOCTH 0Oe3
W3MEHEHUH TPAH3UTUBHOIO 3amblkaHus F+ mHOo)kecTBa F.
Onpenenenue 2. @PyHKIMOHAIbHAS 3aBUCUMOCTb X — Y Ha3bIBacTCs pEAYLIUPOBAHHOM CIIEBA, €CIIU
X He coaepkuT aTpulyra Z, MOCTOPOHHEro A (yHKIHOHAIbHOM 3aBucuMocTH X — Y. Ecinm
(GyHKIMOHATIbHAS 3aBUCUMOCTh X — Y peaylupoBaHa cieBa, TO Y SBISETCA IOJTHOCTHIO
3aBucsAIUM oT X. B mpoTuBHOM ciyyae Y 4aCTMYHO 3aBUCHUT OT X.
Onpenenenue 3. Jlng nanHOM cxembl otHomieHHss R atpubyr A B R u MHOXecTBO
byHKIIMOHATBHBIX 3aBUcUMOcTel F Ha R atpulOyT A Ha3zwsiBaeTcs mepBuyHBIM B R oTHOCHTENnBHO F,
ecin A COIEepKUTCS B KaKOM-HUOyAb Kirode cxembl R. B mpoTuBHOM ciydae A Ha3blBaeTCs
HEIIEPBUYHBIM B R.
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Hrak, cxema otHomeHus R Haxomurcs Bo 2H® orHOCHTenbHO F, ecnim oHa Haxomuresd B 1HD, u
KKl HEMIEPBUYHBIN aTpUOyT ()YHKIIMOHAIBHO MOJIHO 3aBUCUT OT IIEPBUYHOTO KITFOYA.

Cxema Bcert B/l mmeer 2H® otHocuTenbHOo F, ecnm Kaxkmas ee cxema OTHOIIEHHS HaXOIWUTCS
otHocutenbHO F Bo 2HO.

Paccmotpum otHomenne KOHCYJIBTAHUU JTUITIJIOMHUKOB co cxemoii:
(Tad_Hom_npen, Hom_3a4_xHn, lata, ®UO_npen, Joxxnocrs, PUO_crtyan, Tema_nunioma,
Bpemsi, Aynuropusi, BMectumocTs).

OTO OTHOLICHHE COACPKUT HH(GOPMAIMIO O TOM, KAaKOH IMpernojaBaTellb KOHCYJIbTHPYET
ONPENEICHHOI0 JUIUIOMHMKA, a TakXKe JarTy, BpeMs KOHCYJbTAlMM U ayAUTOPUIO C €€
BMECTUMOCTBIO, TJi€ OHa JOJDKHA MpOBOAUTHCS. OO003HAUYMM OCHOBHBIE 3aBUCHMOCTH 3TOTO
OTHOLLIEHHUS.

(Ta6_Hom_npen, Hom 3au_kH, Jdara) — (®UO_npen, Homxnocts, OUO cryx,
Tema_sunioma, Bpemsi, Aynuropusi, BmectumocTtn).

Onucarensubie atpuOyThl npenojaBarenss MUO_npen, J0MKHOCTH 3aBUCAT TOJBKO OT YacTH
MEPBUYHOTO KJIto4a. J[aHHYIO CUTYallUIO ONPEAEIISIET 3aBUCUMOCTb:

Ta6-Hom_npen — (®UO_npen, lo/zkHOCTSD).

Onucarenshble atpudyThl crynenta ®UO_cryn, Tema_auniaoma Takxke 3aBUCAT TOJIBKO OT 4acTH
NEPBUYHOIO KJII0Ya U HE 3aBHUCST OT OCTaJIbHBIX aTpUOYTOB KII0Ya, TO €CTh UMEETCS 3aBUCUMOCTh
BUJIA!

Hom_3auy_kH — (PHUO_crya. Tema_gunioma).

OtcyTrcTBUE NOTHON (QYHKIMOHATBEHON 3aBUCUMOCTH Ka)/10r0 HEMEPBUYHOTO aTprlOyTa
OTHOLIEHUSI OT IEPBUYHOIO KJF0Ya, KaK U B IPYTMX PACCMOTPEHHBIX 3/1€Ch IPUMEpax, ABISETCS
HMCTOYHUKOM aHOMAaJIHii OOHOBJIEHHS U BHOCUT CBOIO JIOJIO U30BITOYHOCTH B 0a3y JNaHHBIX.
VYcTpaHeHre JaHHBIX OTPULIATENIbHBIX SBJIEHUIN OCYLIECTBIISIETCS TYTEM JEKOMIIO3UIIMHU UCXOIHOTO
OTHOLLIEHHUS HAa TPU CO CIAEAYIOIIHUMH CXEMAMMU:

HPENNOJABATEJIb (Tao_Hom_npen, ®UO_mnpen, JJ0/2KHOCTS);

CTYAEHT (Hom 3a4 kH, PUO_ctyn, Tema_numiioma);

KOHCYJIBTAIIUU (Ta6_Hom_npen, Hom_3au_xn, [lata, Bpems,

Aynuropusi, BMmectumocTs).

5.2.5. TPETbSA HOPMAJIBHASA ®OPMA
PaccMOTpUM TpaH3UTHBHYIO 3aBHCHMOCTH cieayromero tuma: ecii A — B, B -/— A (B He
apnsercs kiaodoM), B — C, 0o A — C.
B sTom cinyuae cuntaercs, yto C TpaH3UTUBHO 3aBUCHUT OT A.
Tpan3uTrBHas 3aBUCUMOCTh BbI3BaHAa HAJWYMEM B OTHOIIEHHMM [JBYX CEMaHTHYECKHX
3aBUCHMOCTEHN Pa3JIUYHBIX TUIIOB.
CxemMa OTHOIIEHUS HAXOAWTCS B TPEThel HOPMambHOM (opMe OTHOCHUTENHHO MHOXKECTBA
dbyHKIMOHATBHBIX 3aBHcHUMoOcTe F, ecnm ona Haxomutcs B |H® u HU OOWH M3 HENEPBUYHBIX
aTpuOyToB B R He sABIsSETCS TPAaH3UTUBHO 3aBUCUMBIM OT Kitoua ams R.
Cxewma Bcel bJl naxoautca B 3H® otHocuTensHo F, ecnu kaxkias cxemMa OTHOIICHUS HaXOIUTCS B
3H® orHocutensHoO F.
PaccmoTpum cxeMy 0a3bl JaHHBIX TPUMeEpa NPEbIIYLIEro pas3aena.
HPENNOJABATEJIb (Tad_Hom_mnpen, ®UO_mnpen, J10/2KHOCTS);
CTYJIEHT (Hom 3au_kH, ®UO_ctyn, Tema guniioma);
KOHCYJIBTAIIUIN (Tao_Hom npen, Hom 3ay kH, Jlata, Bpems, Ayauropus,
BMecTtumocTs).
ITocnenHee OTHOLIEHHE COAEPKUT TPAH3UTUBHYIO 3aBUCHUMOCT:
(Tao_Hom _mnpen, Hom 3au_kH, J/lata) — Ayautopuss —BmecTumMocThb.
CrnenoBaTenbHO, 3TO OTHOHIEHHWE He HaxoauTcs B 3H® co BceMH BBITEKAIOUIUMU U3 3TOTO
MOCJIEJICTBHUSIMH, U IIPEXKIE BCETO CIEAYIOIIHUMM:
[ ecnu aymuTOpHUs UCKIIOYAETCS M3 PACIUCAHUS KOHCYIbTAllMd, TO O HEW BOOOIIE TEPSFOTCS
CBEJICHNS,
[] ecnu ayauTopus NEPECTPOCHA U B PE3YJbTATE M3MEHWIIACH €€ BMECTHUMOCTBH, TO IPUIETCS
MIPOCMOTPETH BCE KOPTEKH U MPOBECTU MOIUUKALIMIO 3HAUEHUH aTpudyTa.
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s yctpaHeHHs] TPaH3UTHUBHOW 3aBUCHMOCTH HEOOXOJUMO IMPOBECTH JIEKOMIIO3HUIIUIO ITOCIETHETO
OTHOILIECHMS, YJAJIWB W3 HEr0 TPAH3UTUBHO- 3aBHCUMBIA aTpUOYT M TOMECTHB €ro B HOBOE
OTHOIIEHHE BMECTE C KOMUen Toro arpulyra, 0T KOTOPOTO OH 3aBUCHUT.

Takum oOpazom, 0a3za JaHHBIX 3TOrO MPHMEpPa, JUIIEHHAss TPAH3UTHBHBIX 3aBHcUMocTell, B 3HD
OyZIeT BBITTIAAETh TaK:

HPENNOJABATEJIb (Tao_Hom_npen, ®UO_mnpen, JJ0/2KHOCTS);

CTYJAEHT (Hom 324 _kH, ®PHO_crtyn, Tema nunioma);

KOHCYJIBTAIIUM (Ta6_Hom_mnpen, Hom 3auy_kH, /lata, Bpemsi, Ayauropus);
AYAUTOPUS (Ayautopusi, BMecTumMocTsb).

[Tpu mpOEKTUPOBAHUU CTPYKTYphl PENILIMOHHON 0a3bl JaHHBIX CUUTAETCS] KOPPEKTHON YCTaHOBKA,
yto mobas b/l momwkna HaxomuTbes kak mMuHUMYM B 3H®. Ha mpakTuke TpeThs HOopMaabHas
dopma cxeMm OTHONIEHHI JOcTaToOYyHa B OOJBIIMHCTBE CIy4aeB, M NPUBEACHUEM K TpPETheH
HOpMalbHOH ¢dopMe Mpolecc MPOESKTHUPOBAHUS PENSIMOHHOW 0a3bl JaHHBIX  OOBIYHO
3aKaH4YUBACTCA.

5.2.5. HOPMAJIbHASI ®OPMA BOMCA — KOJJIA

Cnenyer otMetuTh, uro ompeneienue i1 3H® Obuio gano Kopmom ans cutyanuit ¢
YOPOIIAKOIIUM KapTUHY JONYIIEHUEM TOr0, YTO OTHOIIEHUE MUMEET TOJBKO OJHMH MOTCHIMAJIbHbBIN
KJIFOY, KOTOPBIM, €CTECTBEHHO, U SBIIIETCS NEPBUYHBIM KIOUYOM. ECTECTBEHHO, 4YTO HE BCE
OTHOILICHUSI MOTYT OBITh YJIOXKEHBI B JIaHHBIE JIOBOJBHO JKECTKHE paMKHu. bosee oOoOmarommumu
ABJISIFOTCA CIy4yau, KOT/1a B HAJIMYUU UMEIOTCS CIIEYIOUIUE YCIOBUS:
L] oTHOLIEHHE UMEET JiBa (WK 0oJiee) MOTEHIMAIbHBIX KII0Ya;
] 1Ba MOTEHUMAIIbHBIX KJIF0Ya SIBJSIOTCS COCTAaBHBIMU;
[l 1Ba MOTEHUMAJBHBIX KIIOYa MEPEKPHIBAIOTCS, T. €. MMEIOT, MO KpailHell Mepe, OJAWH OOIIui
aTpuOyT.
Cxema orHomenus R Haxomurcas B HOBK orHOCHTENEHO MHOXECTBa F- 3aBUCHMOCTENH TOrma u
TOJIBKO TOT/a, KOTJa AETEPMUHAHTHI SIBJISFOTCS IOTEHIIMAIBHBIMU KIIFOUaMH.
Honyctum, uro npu npoexktupoBanuu 6a3el JaHHbBIX [IOCTABKHU_TOBAPOB paccmarpuBaercs
OTHOILIEHUE:
INOCTABKA (Unaexc_mocraBm, Umsi_nocraBm, Uuaexc _toBapa, Koauu_ToBapa).
JomyctuMm Takke, uYTO 3HaueHus aTpuOyra Wmsi_mocTaBIl YHUKAIbHBI M MOTYT OBITh
WCIIOJIB30BaHbl Hapsay ¢ arpuOyrom MHaekc mocTtaBml s MICHTU(PHUKAMM TIOCTaBIIMKA. B
TaKOW CUTyalluu MO>KHO BBIJIEJIUTH JIBA COCTABHBIX NOTEHIIMAJIbHBIX KJIHOYa:
(Mupexc mocrasuy, Muaeke ToBapa);
(Mms_nocraBm, Unaexce_tosapa).
B paccmarpuBaeMoM oTHoOmeHUM ecTh jaBa arpuOyra Huaexkce mocraBmy u Wms_mocrasi,
KOTOpBIE WACHTHU(PHUIMPYIOT OJUH M TOT K€ IK3EMIUISp CYIIHOCTH, a, 3HAYUT, OHU OIpPEAeSIOT
JIpyr Apyra. B Takom ciiy4ae OTHOILLIEHUE COJIEPKUT JBA AETEPMUHAHTA, HO ATU JAETEPMUHAHTHI HE
ABJISIIOTCA TOTEHUUATBHBIMU KJIIOYaMH OTHOWIEHUs. CIOXUBIIAsACA KapTUHA MPOTUBOPEUYUT
JaHHoMmy Bbilie omnpeaeneHuo HOBK, u crnenoBarenbHO, JaHHOE OTHOIIEHWE HE HAXOIAUTCA B
H®BK.
Jns cxempl oTHOmEeHUs, He Haxoxsaueics B HOBK, MoxHO npoBecTn aekoMno3uuuio B cxemy b/l
B HOBK. U3 ucxoqHOro OTHOIIEHUS YOMPAETCs U MEPEHOCUTCS B HOBOE OTHOIICHHE 3aBUCHUMAs
4acTh BMECTE C KOMUEW IETePMUHAHTA.
s paccMaTpuBaeMoro mpuMepa perieHre MpoOJIeMbl MOXHO OCYIIECTBUTH, Pa30MB HCXOTHOE
oTHomieHue Ha nBa. [Ipuyem mockosibky ABa nerepmuHanTa MHaexke mocraBm 1 Ums_mocraBin
ONpEeNeNsoT Jpyr Jpyra, TO BO3MOXHBI JBa PABHOCWIBHBIX BapUaHTAa JEKOMIIO3UIINH,
npuBoseit kK HOBK.
[lepBbIil BapyaHT NOTy4aeTCs, €CIM YUUTHIBAETCS 3aBUCUMOCTh
HNupexc _nocrasm — Umsa_nocrasi,
B pE3YyJIbTATE YETO UMEEM CIEAYIOLIMX JBA OTHOLIEHUS
IHHOCTABKA (Uuaexc _mocrasm, Uuaexc _toBapa, Kosmu_ToBapa);
HOCTABHIUK (Ungexc_mocraBm, Umsi_mocraBim),
BTopoii BapraHT UCXOAUT U3 3aBUCUMOCTH
Nmsa_nocraBu — UHAeke mocrasi,
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B PE3yJIbTaTe Yero MojJyyaeM aJIbTepPHATUBHYIO I'PYIITY OTHOILIEHHIA;
ITOCTABKA (Mms_nocrasui, Uagexc_toBapa, Kosnu_toBapa);
IHNOCTABIHIUK (Muaexkce nocraBui, Umsi_mocrasi).

5.3. NIPOEKTUPOBAHMUE PEJIHHHOHHOﬁ BA3bI JAHHBIX
KonnentyanbHasi MOJIENb TaHHBIX COCTOUT U3 Psijia KOMIIOHEHTOB: CYIIHOCTEH, CBsI3ei, aTpuOyTOB.
IIpu mepexone K peNAIUOHHON cXeMe 0a3bl TaHHBIX KaKJIbIH M3 3THX KOMIIOHEHTOB JIOJDKEH OBITH
MPOAHATM3UPOBAH M, €CIIM 3TO OKAXETCs HEOOXOTUMBIM, TO Jaxke W mpeoOpa3oBaH. M3MeHeHus,
BHOCHMBIE B TIpoliecce MpeoOpa3oBaHus, TOKHBI OBITh TAKMMH, YTOOBI UX PE3YyiIbTaT MOJHOCTHIO
OTBeYaJl TPEOOBAHUSM, BBIIBUTAEMBIM PEIISIITUOHHON MOJIENBIO JaHHBIX.

Takum 006pa3om, ¢aza JOTHYECKOTO MPOSKTUPOBAHUS MTPEANIOIAraeT CISAYIONINe TCHCTBUS:
[] mpeoOpa3oBaHHE KOHIENTYaTbHOW MOJEIHM JaHHBIX B JIOTHYECKYIO MOJIENb, B Pe3yJbTaTe
KOTOpPOTo OyzIeT ompeeseHa cxema pesiiuOHHON MO TaHHbIX;
[l mpoBepKa MOJIENIH C MTOMOIIbIO KOHLEIIUH MMOCIe10BaATeIbHON HOpMAaTU3alliHg;
] mpoBepKa MOJJCPAKKH LIEJTOCTHOCTH JaHHBIX.
PaccMoTpuM nocnenoBaTesbHO KaX0€ ICCTBHE.

5.2.1. TIPEOBPABOBAHUE CYIIIHOCTEW U ATPUBYTOB
OO0mwmit moaxox K MpeoOpa3oBaHUIO CYIIHOCTEW KoHIenTyaiabHOM monenu [IpO B oTHoueHus
PENALMOHHON 0a3bl TaHHBIX COCTOUT B CIIEIYIOIIEM:
[l mocTtpouTh HaOOpP MPEABAPHUTEIBHBIX OTHOIICHUH M yKa3aTh MEPBUYHBIC KIFOUW TSI KaXKIO0TO
OTHOIIICHUS,;
] MOArOTOBUTH CIHCOK BCEX MPEJICTABIAIONINX UHTEPEC aTpUOYTOB (T€X U3 HUX, KOTOPBIE HE ObLIN
MIEPEYUCIICHBI B JHarpaMMe B KayecTBE MEPBUYHBIX KIIIOYEH CYIIHOCTEW) M HA3HAYUTh KAXKIBIA U3
9THX aTpuOyTOB OJHOMY W3 IPEABAPUTEIIHHBIX OTHOMICHUH C TEM YCJIOBHEM, YTOOBI OTH
otHowmeHus Haxomuiauch B H®BK. Ha 3ToM Imare g KakIOro OTHOLIEHUS JOJDKHBI OBITH
ompeieTICHbl MEXATPUOYyTHBIE (YHKIIMOHATBHBIE 3aBUCUMOCTH, C TIOMOIIIbIO KOTOPBIX MTPOBEPSIETCS
cootBercTBue otHomeHuiit HOBK. Ecnu nonyyeHnHble oTHOIIEHHs B utore He Haxonarcs B HOBK
WIM €CIIM HEKOTOphIM aTpulOyTaM HE HaxXOJMUTCS JIOTUYECKH OOOCHOBAaHHBIX MECT B
MpeBApUTENbHBIX OTHOIIICHUSAX, TO B 3TUX CIydasX IuarpaMMbl HEOOXOIMMO MEPECMOTPETD.

5.2.2. MTPEOBPA3OBAHUE BUHAPHBIX CBA3EN
Kaxpgass cymHocTh mnpeoOpa3yeTcss B ONPENCIIEHHOE OTHOIIEHHME, a 3HA4YuT, CBSA3b MEXIy
CYIIHOCTSIMU IIpeoOpa3yeTcsi B CBA3b MEXKYy OTHOIICHUSMHU.
HamomHuM, 4TO CBSI3M MEXAYy OTHOLIEHUSIMU B PEISIMOHHON MOJENTH JaHHBIX Peau3yTCs
MOCPEJICTBOM MEXaHH3Ma MEPBUYHBIX M BHEMIHUX Kitoued. UToObl 3TOT MeXaHM3M JeicTBOBal,
HEO0OXOUMO B IEPBYIO OUYEpE/lb OMPENEIUTHCS C TEM, KOTOPOE U3 JIByX OTHOILIEHUH SBISETCS
POIUTENIBCKUM, a KOTOPOE€ — JOYEPHUM. PONUTENBCKUM CUMTAETCSl TaKOE OTHOIIEHHE, KOTOPOE
nepesaeT Komnuio HaOopa 3HAYEHHM CBOEro MEpPBUYHOrO KIH0Ya JPYroMYy OTHOLIEHHIO, TJE 3TOT
HaOop 3HaueHWi OynaeT MpeAcTaBIATh BHEIIHHMM Kirod. [locnenHee oTHOIIEHHE B ATOM cCllydae
OyZIeT SABIATbCA JOUYEPHUM OTHOLIEHHEM.
Paccmorpum Ounapuyto cBsizb UMTAET mexny cymuoctssmu IIPEINOJABATEJIb u KYPC
(puc. 5.1).
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MPENOLABATESb KYPC

TH... HK...

Puc. 5.1. Inarpamma OuHapHO# CBS3H

Kak u3BecTHO, 3Ta CBSI3b MOXET ObITh M300pa)kKe€Ha C MOMOIIBIO TUArPaMMBbI, KOTOpas COIEPIKUT
BCI0 MH(DOPMAIIHIO, HEOOXOIUMYIO JUIsl TEHEPAIUMHA COOTBETCTBYIOIMUX oTHOMmEHUH PB/I.

Cymnoctu IIPEINIOJABATEJIb u KYPC onno3nauno uaentuduuupytorces ¢ nomomsio TH —
tabenpHOTrO HOMepa npenoaasarens u HK — Homepa kypca.

HanomHuM, 4To, €ciiu BCce 3J€MEHThI JAHHOW CYIIHOCTH JOJIKHBI Y4acTBOBATh B CBSI3H, TO TaKOE
ydacThe HasbIBaeTcs 00s3aTeNbHBIM. Hampumep, eciii KaKIblid TperojaaBareilb JODKCH YUTATh
OJIMH KaKoW-1100 Kypc, TO KIJIaCC MPHUHAJUICKHOCTU TaKOM CYIIHOCTH — o00s3aTenbHbIi. Kiace
MPUHAJISKHOCTH CYIIIHOCTEHW, a TaKXKe€ MOIIHOCTh CBSI3M MEXAY CYIIHOCTSIMHU SIBJISIIOTCS
dakTopaMu, ONpeAeSIOUIMMEI CTPYKTYpPY IpoekTupyemoii b/,

5.2.3. IPEJABAPATEJIbHBIE OTHOIIEHWS JIJIsI BUHAPHBIX CBSI3EM TUIIA 1:1
HpeI[BapI/ITeJ'H)HI)Ie OTHOLIICHUA IJId 6I/IHapHI>IX CBSI3eH ¢ MoKa3aTejieM KapAUHaJIbHOCTHU, paBHBIM 1:
1 (puc. 5.2) MOryT OBITH MOJTYYEHBI BCIEACTBUE MPOCMOTPA HECKOJIBKUX JIOTHYECKUX AIbTEPHATHB
U BbIOOpa U3 HUX HanboJsiee MOoAXOAsIIEH.

[Tycts B mpoektupyemoit B/l nomkHa XpaHuThCs cieayromias nHpopMaIys:
TH — HOMep npenojasarens;

® U_O — pamunus, uMsi, OTYECTBO NMPENOAABATENS;

Ten_II — tenedon npenogaBarens;

HK — HOMeD Kypca;

Ha3s_ K — Ha3BaHue kypca.

1
MPENOOABATENb \LMTAET/ KYPC
TH:.. HK...
Kniou Koy

Puc. 5.2. Jlnarpamma 6uHapHo# cBsizu tvma 1 : 1
C‘II/ITaSI, 4TO KJIaCC MPUHALJICIKHOCTH SABJIACTCA OGHSaTeHBHBIM JJIA O6€I/IX CYIJ_IHOCTef/’I, nojrygyacm
OTHOIICHHE:
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HNPEIIOJABATEJIb (TH, ® U O, Tea II, HK, Ha3s_K).

[TepBUYHBIM KITFOYOM 3TOTO OTHOIICHUS MOXKET OBITh KO JIF00O0H U3 ABYX cymHOCTe. CuTyarus
Oymer apyras, eciu kiacc npuHamiaekHoctd oxuoi w3 cymuocreldn (IIPEITOJIABATEJIb) —
obs3arenbHbit, BToporo (KYPC) — Her.

B Takoii cutyanuu TpedyeTcs MOCTPOCHHUE ABYX OTHOIICHHA: IO OJTHOMY IO KXY CYITHOCTD.
[Ipy »>TOM KIIOY KaXIOHM CYIIHOCTH JOJDKEH CHYXKUTh TEPBUYHBIM  KJIOUOM  JJIA
COOTBETCTBYIOLIEr0 OTHOWIEHHUS. CyIIHOCTh, I KOTOPOM KJIacC MPUHAJICHKHOCTH SIBIISICTCS
Heo0s3aTeTbHBIM, TPEOOPA3YETCS B POAUTEIHCKOE OTHOIIICHUE, a CYIIIHOCTh, YYaCTBYIOIIAs B CBS3H
¢ 00s13aTeIBHBIM KJIACCOM MPUHAIICKHOCTH, TIPpeoOpa3yeTcs B JoUepHEE OTHOIIICHHUE.

JIJist CBSI3WM MOJIYYEHHBIX OTHOIICHUH KITFOY POAMTEIHCKOTO OTHOIIEHUS M00aBIsSETCS B KauecTBE
atpuOyTta (BHEIIHErOo KJI0Ya) B JOYEpPHEE OTHOIIEHHWE. B pesynapTare mojydaeM CIEeIyIOIIyIO
PEISIITUOHHYIO CXEMY:

HNPEINOJABATEJIb (TH, ® U O, Tea_II, HK);

KYPC (HK, Hazs_K).

Ecnu ximacc mpuHaUIeKHOCTH I 00€UX CYHNTHOCTEH — HeoOs3aTeNbHBIN, TO JYUYIIUM pelIeHUEeM
SBJISICTCSI OTPEEIICHUE TPEX OTHOIICHHH — IO OAHOMY JUIsl KaKJIOM CYIIHOCTH W OIHOTO MJIS
CBSI3H:

HPENNOJABATEJIb (TH, ® U O, Tea_II);

KYPC (HK, Hazs_K);

YUTAET (TH, HK)

Otnomenue ITPEINOJABATEJIb conepuT cBefeHUs 000 BCeX MPENoaBaTeisaX, a OTHOIICHHUE
KYPC — 060 Bcex kypcax.

OTHolleHUE Al CBA3HM JOJDKHO MMETh CPeAM CBOUX aTpUOYTOB MO OAHOMY KIIIOYY OT Ka)IOH
CYIIIHOCTH.

5.2.4. IPEJIBAPUTEJILHBIE OTHOIIEHWA /151 BUHAPHBIX CBSI3EN THUIIA 1: N
[TycTh B paccMOTPEHHOI BbIllIe KOHLIENTYAJIbHOM MOJIENHN CYIIEeCTBYeT OMHapHas cBs3b TUna 1: N
(puc. 5.3).

Jns Takumx CBA3€M CYLIECTBYET TOJBKO JBa IIpaBuia. Bapuant omnpezaensercs KiIaccoM
IIPUHAUICKHOCTH N-CBSA3HOW CYIIHOCTH, KJIacC MPUHAJIEKHOCTH |-CBA3HOW CYIIHOCTH HE BIIASIET
Ha KOHEYHBIH pe3y/nbTaT B 000UX CIIydasx.

MPENOLABATESb \LMTAET/ KYPC
TH... HK...
Kno4 Kro4

Puc. 5.3. Ilnarpamma OunapHoii cBsizu thna 1 : N

[Tepssiit Bapuant. IPEIIOJABATEJIb — knacc npuHaanexHocTH Heobsi3aTenbhbiil, KYPC —
00s13aTeNbHBIIH.

Pemenne 3amaun CTaHOBUTCS BO3MOKHBIM, €CJIM HCIOJIb30BaTh JIBa OTHOILIEHHS, IO OJHOMY Ha
KXY CYIIHOCTb, IIPU YCIOBUM, YTO KJIKOY KaxJ0H CYIIHOCTH CIYKUT B Kaue€CTBE IIEPBUYHOTO
KJIFOYa JUIsl COOTBETCTBYIOIIETO OTHOIICHUS. B KauecTBe poUTENbCKOTO Ha3HAYAETCsl OTHOIICHUE,
COOTBETCTBYIOIIEE "eTMHUYHOI" CTOPOHE CBSI3U, a B KAUECTBE JIOYEPHETO HA3HAYAETCS OTHOIICHHE,
MIPEACTABIISIIONIEE ""MHOKECTBEHHYIO" CTOPOHY CBsI3H. J{JIsl TpeACTaBICHHS 3TON CBSI3U HEOOXOMMO
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CKOIMUPOBATh NMEPBUYHBIA KJIIOY POAUTEIBCKOTO OTHOUIEHUS B JJOUYEPHEE OTHOLIEHUE, I JaHHBIN
KITIOY JIOJDKEH OBITh OnucaH Kak BHeITHU. OkoH4yarensHo B B/l BOiAyT 1Ba OTHOIICHHUS:
HPEINIOJABATEJIb (TH, ® U_O, Tea_II);

KYPC (HK, Hazs_K, TH).

Bropoii BapuanT. Kiacc npuHaie:)xHOCTH 11 00€MX CYIITHOCTeH — HeoOs3aTeNbHbINA. Pemenne
— B (DOPMHUPOBAHHUH TPEX OTHOIICHUI: M0 OAHOMY Ha KXY CYIIHOCTH (IIPHYEM KITFOY KaXJIOH
CYITHOCTU CIIY’)KMT MEPBUYHBIM KJIFOYOM COOTBETCTBYIOLIETO OTHOILIEHHUS) U OJHOTO OTHOLICHUU
st cBsizu. OTHOIGHWE Ui CBSI3W JOJDKHO HMETh CPElld CBOUX aTpUOYTOB KITHOY KaxIOH
CYILIHOCTH:

KYPC (HK, Ha3s_K);

HPENNOJABATEJIb (TH, ® U _O, Tea_II);

YUTAET (TH, HK)

5.2.5. IPEJBAPUTEJIbHBIE OTHOIEHUSA J1JISI BAHAPHBIX CBA3EN THIIA M: N
[Ipu Takoil cremeHW cBs3u TpeOyeTcs TpPU OTHOIIEGHUS BHE 3aBHUCHUMOCTHM OT KJacca
MPUHAJICKHOCTH 00€MX CYLIHOCTEH: MO OAHOMY ISl KaXJIOW CYIIHOCTH, MIPUYEM KIIIOU KaxIou
CYIIHOCTH HCIIOJb3YETCS B KAaueCTBE MEPBUYHOIO KI0OUYAa COOTBETCTBYIOIIETO OTHOILUEHUS, U
OJIHOTO OTHOIICHUS I CBsi3H. [locieHee TODKHO HMETh B YUCIIe CBOMX aTPUOYTOB KITHOY KaXI0H
CYIIHOCTU. EIMHCTBEHHO NONYCTUMBIA BAPUAHT B CJIOKUBILEHUCS CUTyallUM — NpPeAcTaBUTh b/
TpeMsI OTHOLLICHUSIMH :

KYPC (HK, Hazs_K);

HPENNOJABATEJIb (TH, ® U O, Tea_II);

YUTAET (TH, HK).

Bes umadopmamus o kxypce Oymer conepxkartbes B otHomeHun KYPC, wundopmamus o
npenogaBarene — B oTHoumieHuHn IIPEIIOJABATEJIb, a otnomenne UYUTAET Oyner
COAEPKATh TOJIBKO SK3EMIUISIPBI CBSI3H, UMEIOIIUECS B MOJICIIH.

Hcnonp3oBaHue MpsIMOTO MpeoO0pa3oBaHMsI KOHIIETITYaJlbHBIX CBSI3€H B JIOTMUECKHUE CTPYKTYPbI
OKAa3bIBAETCS] OYECHb MOJIE3HBIM IPHU MOJICTIUPOBAHUHN COCTABHBIX CYIIIHOCTEM.
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6. A3BIK SQL

6.1. OIIEPATOP BBIBOPA SELECT. ®OPMHUPOBAHMUE 3AIIPOCOB K BA3E
JAHHBIX
Hasnauenne omeparopa SELECT COCTOMUT B BwIOOpKe W OTOOpa)KEHWHW MAHHBIX OIHOW WIIH
HecKoJIbKuX Tabmuiy b1,
Cunrakcuc oneparopa SELECT:
SELECT [DISTINCT| ALL] {* | [<CITMCOK CTOJIBLIOB>]}
FROM <CIIMCOK TABJIUIL>
[WHERE <npeaukar-ycinoBue BIOOPKH WIH COSIMHEHUS ;> |
[GROUP BY <cnucok noJsiei pe3yyibraTa™ |
[HAVING <npenukar-yciaoBue JUist TPy |
[ORDER BY <cmnucok mojei, mo KotopsiM Tpedyercs ynopsaounts BbIBOJ[>]
[TosicanM Kaxayro Gpasy JaHHOTO orepaTopa.
®pa3za SELECT:
* HamMuue KiIro4YeBoro cioBa ALL (mo ymondanuio) o3HayaeT, 4To B pe3yJbTUPYIOUIYIO TabIuIly
BKJIFOYAIOTCA BCE CTPOKH, YOBJIETBOPSIOLUIME YCIOBHSM 3ampoca, YTO MOXET HPUBECTH K
MOSIBJICHUIO B PE3YJIbTUPYIOIICH TaOIUIe OJIMHAKOBBIX CTPOK;
» moyeBoe cinoBo DISTINCT mnpemnasHadyeHO i HpHUBEACHUS TaOMUIBI B COOTBETCTBHE C
MPUHIIMIIAMU TEOPUH OTHOIICHUM, T/I€ MPE/IOJIaracTCcsl OTCYTCTBUE TyOJIUKATOB CTPOK;
* cuMBOI "*" ompenenseT OYeHb YacTO BCTPEUAEMYIO CUTYAIUIO, KOT/Ia B PE3yJIbTUPYIOLINIT Habop
BKITFOUYAIOTCSI BCE CTOJIOIBI M3 MCXOMHOM TaOJIHIIBI 3a1poca.
Bo ¢paze FROM 3anaetcs nepedyeHb UCXOIHBIX TaOIHIL 3aIpoca.
Bo ¢pa3ze WHERE ornpenensitorcst yciioBust 0T00pa CTpOK pe3yJibTaTa WU yCIOBUSI COCTUHEHUS
CTPOK UCXOAHBIX TaOIUII, MOJAOOHO ONepaliy YCIOBHOTO COEIMHEHUS B PEISIIMOHHON anredpe. B
KaueCTBE YCJIOBHI 0TOOpa MOTYT OBITh MCIIOJIE30BaHBI CIICAYIONINE ONIEPATOPHI:

e cpaBHeHUs " =, <>, >, <, >= <="— 1511 CpaBHEHUs PE3YJIbTATOB BHIUMCIIECHUS JBYX BBIPAXKECHUN;
0oJiee CII0KHBIE BBIPAXKEHHUS CTPOSITCS C MOMOIIBIO JJornyeckux oneparopoB AND, OR, NOT;
« BETWEEN A AND B — mnpenukaT HWCTUHEH, KOT/Ia BBIYMCICHHOE 3HAYEHUE BBIPAXKEHUS

MIOITaJIaeT B 3aJaHHBIN JTHANa30H;

* IN — npeaukaTr UCTHHEH TOT/a, KOIJla CPAaBHUBAEMOE 3HaYEHHE BXOJUT B MHOXKECTBO 3aJaHHBIX
3HAUYCHU;

 LIKE u NOT LIKE — npeaukarsl, CMBICI KOTOPBIX HPOTHBOINOJOXKEH, TPEOYIOT 3aJaHMs
11a0JI0Ha, C KOTOPHIM CPaBHUBAETCS 3aJJaHHOE 3HAYCHMUE;

* IS NULL — mnpenukar, MpUMEHSIOLUIMIACSA JUIsl BBISIBICHHS PaBEHCTBA 3HAYCHHS] HEKOTOPOTO
aTpulyTa HeoNpeAeIeHHOMY 3HAaUeHHUIO:

* EXIST u NOT EXIST, ncnonbs3yroTcst BO BCTPOCHHBIX ITOA3AIPOCaXx.

Bo ¢ppaze GROUP BY 3anaercs cnucok mnosei rpynmnupoBKH.

Bo ¢ppasze HAVING 3anaroTcs npeauKaThl-yCcI0BUs, HAKJIAbIBAEMbIE HA KAKIYIO TPYIILY.

Bo ¢ppasze ORDER BY 3agaercs cnucok noJieid ynopsio4eHus pe3ysibTaTa, TO €CTh CIIUCOK MOJIEH,
KOTOPBII OmnpeAesnseT MopsA0K COPTUPOBKH B PE3yJIbTUPYIOIIEH TabnuLe.

6.1.1. TIPOCTBIE 3AITPOCHI
PaccMoTpuM psifi MPOCTHIX 3aIpPOCOB.
3anpoc 1
BeiBectn HOMepa TeneoHOB Kadenp YHUBEPCHTETA.
Pe3ynpraT Takoro 3amnpoca 10JKEeH CoAepkKaTh TOJIBKO JIBa CTOJIONA:
Name kaf u Nom_telef, moaTomy cam 3ampoc A0IKEH BBITISAETH CIeIYIOLINM 00pa3oM:
SELECT Name_kaf, Nom_telef
FROM kafedra;
Pesynprupyromas Tabnuia npuBeaeHa HIKE:
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Name kaf Nom telef

DHHKH 23-34-24

Oomef MATEMATHEH 23-65-43

Hertopue 23-78-72

[ padmrm 23-90-77

IIpHITATHOR MaTeMaTHEH 23-66-62
3anpoc 2

Brisectu cBenenus o kadeape I'paduku. 3ampoc OyAeT BBITISAACTh CASAYIOIUM 00pa3oMm:
SELECT *
FROM kafedra
WHERE Name_kaf = T'paduku’;
OTBeT Ha Tako# 3arpoc OyAeT coepKaTh TOJIBKO OJIHY CTPOKY:
Kod kaf Name kaf Nom telef Nom Auditoria Col sofr Zav_kaf
004 Tpapmxm  23-99-77 385 18 Tmpcor C.C.
3anpoc 3
BoiBecTu cBeneHus o kadeqpax yHUBEPCUTETA, HAXOSAIIMXCS Ma MEPBOM 3Ta)e, YUUTHIBasl TOT
dakT, 94TO HOMEpa ayIUTOPU IEPBOTO ITAXKa JIeKAT B AUarazoHe ot 1 1o 96.
3ampoc OyeT BBITIISACTh CISAYIOIUM 00pa3oM:
SELECT *
FROM kafedra
WHERE Nom_Auditoria BETWEEN 1 AMD 99;
Pesynbrar 3anpoca:

Kod kaf Name kaf Nomtetef Nom Auditoria Col soir Zavjcaf

002 Obmeft MaTeMaTurn  23-65-43 003 22 Maxor

005 TlpHETATHOH 23-66-62 028 24 JImioBa
3anpoc 4

BriBectu cBefieHus o kadeapax yHHBEpCUTETa B BUJE, OTCOPTUPOBAHHOM Mo ctondiy Name kaf B
HOpsiIKE BO3pacTaHUs.

3anpoc OyJeT BBITJIAIETh CISAYIOMNUM 00pa3oMm:

SELECT *

FROM kafedra

ORDER BY Name_kaf ASC,;

Pesynbprar nanHoro 3ampoca:

Kod kaf Name kaf Nom telef Nom Auditoria Col sotr Zav kal

004 TI'patmrm 230077 385 18 THpCcoB

003 Hetopuu 23-78-72 465 16 Pocc

002 Obmef Mal 236543 003 22 Maxos

005 Ilpuknamaos  23-66-62 028 24 Jlaxora

001 DHIHEH 23-34-24 132 25 Hzanos T M

6.1.2. ATPEI'ATHBIE ®YHKI WU SA3bIKA

B crannapre s3p1ka SQL onpeneneHo HECKOIBKO arperaTHhIX (QyHKIIMMI:
* COUNT — Bo3BpariaeT KOJU4IeCTBO 3HAYCHHI B YKa3aHHOM CTOJIOIIE;
* SUM — Bo3Bpataer cyMMy 3HaUY€HHH B yKa3aHHOM CTOJIOLIE;
* AVG — Bo3Bpamaer ycpeJlHeHHOE 3HaUe€HUE B YKa3aHHOM CTOJIOIIE;
* MIN — Bo3BpalaeT MUHUMaJIbHOE 3HAYCHHUE B YKa3aHHOM CTOJIOLIE;
* MAX — Bo3BpaIaeT MakCUMajabHOE 3HAYEHUE B YKa3aHHOM CTOJIOIIE.
B kadectBe onepania AaHHBIX (PYHKIMI MOXET MCIOJIb30BAaTHCS HAUMEHOBAHHE TOJBKO OJHOTO
cTon0I1a, ¥ BCE OHU BO3BpalaloT ennHcTBeHHOe 3HaueHue. C pynkuusmu SUM u AVG moryt
UCroib30BaThesi TONbKO uyHchoBble monss. C  ¢ynkumsmu COUNT, MAX u MIN wmoryt
UCTIOJTB30BaThCS KaK YHCIIOBBIE, TAaK M CHMBOJIBHBIC TTOJIs1. [Ipu BRI30BE BCEX MEPEUYNCICHHBIX BHIIIE
¢ynkuunit, kpome pynxmuun COUNT (*), ocymiecTBisieTcss MCKIIOYEHNE BCEX MYCTBHIX 3HAYCHUI
TOJIBKO IIOCJI€ 3TOr0 ONepanus MPUMEHSeTCd K OCTaBUIMMCA 3HadeHUsM crosdna. DyHKIus
COUNT (*) nmpusBaHa OCYIIECTBISATH MOJCUYET BCEX CTPOK TAOIMIIBI HE3aBHCUMO OT TOTO, KaKUe
3HA4YEHUS B HUX HAXOZATCA.
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3anpoc 5

[ToncunTath W BBIBECTH o0Omee 4YuCIo Kadenp yHHBEpcHTETa. 3ampoc OyAeT BBINIAACTD
CJIETYIOINUM 00pa3oM:

SELECT COUNT (*) AS count

FROM Kkafedra;
OTBer Ha TaHHBIH 3apoc OYAET BBITIISAICTD:

Cﬂ'll[li

>

3anpoc 6

OmnpenenuTs CpeHee YHCI0 COTPYAHUKOB, padoTalomMX Ha Kadeapax yHUBEpCUTETA.
3arpoc OyJeT BBITIISAETh CISAYIOIUM 00pa3oM:

SELECT AVG(Col_sotr) AS avg

FROM kafedra;
OtBeT Ha 3anpoc:

avg
21

6.1.3. 'PYIIIIMPOBAHUE PE3YJIbTATOB
YacTo BCTpeyaroTCsl CUTyallud, KOrJa B OTYET HEOOXOJUMMO IOMECTHTh M IPOMEXYTOUYHbIE
Pe3yJIbTaThl, OIUPAOLIMECS Ha BBIYMCIEHUS 0000IEHHBIX TPYIIOBBIX 3HaYeHUH. [y npuMeHeHus
arperaTHbIX (yHKIMI B MOMOOHBIX ClyyasX MpeanosaraeTcs IpeJBapuTesibHas OIepanus
rpynnupoBku. CyTh olnepauuy rpyniupoBKH COCTOMT B TOM, YTO BCE MHOXKECTBO CTPOK TaOJIMIIbI
pa3OuBaeTCcsl Ha TPYMIbI, B KaXJ0M W3 KOTOPBIX COOMpArOTCS CTPOKH, MMEIOIIUE OJMHAKOBBIE
3HAYeHHs aTpuOyTOB, KOTOPBIE 3aJaHbl B CHUCKE rpymnnupoBku. OOpaboTka Takoi mHGOpMaIu
peanu3yercsi IMyTeM NPUMEHEHHUs arperaTtHblx (YHKUUH yK€ K KaXAOH OTIEeNbHOW Ipymie U
BbIJIa4€ MTOJIyYEHHBIX UTOTOB.
B s3bike SQL nmns ocymiectBieHust onepauuu rpynnupoBku B onepatop SELECT Bkirouaercs
¢paza GROUP BY. 3anpoc, B koropom mpucyrcryer ¢paza GROUP BY, Ha3wiBaetcs
IPYNIUPYIOIIMM  3allpocoM, a CTOJNOIBl, TepedyuciIeHHble B 3ToH  (pase, Ha3bIBAIOTCA
rPYIIUPYIOIMIUMHU CTOJIOIaMHU.
B nansheiimem B kauecTBe npumepa Oynem padotarts ¢ asyms bJI: HUP u Ceccust.
b/l HUP cocroutr u3 ongHOW TaOnMIbl, B KOTOPOH XpaHUTCA HHPOpMAIUS O MPOU3BOJUMBIX
BBIMJIATAaX CHEMAIMCTaM 3a MpOJeNIaHHyl paboTy mo omnpeaeneHHbM 3tanamMm HUP: R= (®PHUO,
Ortan, Hauucaenus).

HYCTL Ta6J'II/II_Ia COACPIKUT CIICAYIOIINEC JaHHBIC.
I

$PHO JTan Hauncaenna (pyvo)
Cemenos T.T. Sram 1 1000
ITpocos C.ML Jtan 1 2000
Mexopa H.H. Jran 1 500
Cenenoe T.T. Jtam 2 500
IIpocoe C.M S1am 2 500
Mexopa H.H. Jtam 2 1000
ITpocos C.M. Jr1am 3 1000
Mexopa H.H. Jr1am 3 1000
Tenmor A.HD. J71am 3 2000
Tenmor A.HD. J1am 4 2000
JApoe H.M. 3tam 4 3000

B/l Ceccus BritouaeT B ce0si CBOAHYIO TaOJUILy, TJI€ MPEJCTABICHBI SK3aMEHAI[MOHHBIC OICHKH
CTYACHTOB, IMOJIYYCHHBIC UMH B CCCCHIO ITO0 ONIPECACICHHBIM AUCHUILIIMHAM:
S = (®UO, IucuumimHa, OueHka);
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$HO Jucuuninga Omenka
Myp C M. PH3IERA 4
Iyramoe T.T. DHIHEA 5
Jvmcrag M.T. DHIHEA 3
Jpoag I' P. $HIHEA 4
Myp C M. Heropua 4
Uygamoe T.T. Heropua 3
Jymcraa MT. Heropua 3
Ivramor T.T. MaTeuaTHEA 5
Jvmckag M.T. MaTeuaTHEA 4
Hdpozo T’ P. MaTemaTHEA 5
Iletpoea C.0. IMEETPOTEXHAEA 3
Yacop HI1 IMEETPOTEXHAEA 4
Heamopa A.C. IMERTPOTEXHHEA 5
Kpucc P.O. IMERTPOTEXHHEA 3
Yacop HHL HaoCcTp. 430K 3
Heasoga A.C. HaoCcTp. 430K 4
Yacor HH. IEOHOMHEA 4
Heasoea A.C. IEOHOMHEA 4
Epucc P.O. IEOHOMHEA 5
Tmpcopa 1P, JEOHOMHEEA 3

Cdopmupyem k 6a3am JaHHBIX HECKOJIBKO 3aIIPOCOB.

3anpoc 7

bl HUP. Jlns xaxxaoro crenuaiucTa ONpeleuTh CyMMY, BBITUIAYEHHYIO 32 paboTy MO JaHHOMY
ATaIy, ¥ KOJUYECTBO CIICJIaHHBIX €MY BBIILJIAT.

Hns dopmupoBanus 3anpoca BkiounMm B mnpemioxkenue SELECT cnenyronryro mHdopmanuio:
®UO, COUNT (Hauucaenusi) AS count, SUM (Hauuciaenusi) AS sum, rjie B KaYeCTBE UMEH
JUISL  JIBYX BBIUHUCISIEMBIX CTOJOIIOB MCHOJB3YIOTCS IICEBJAOHUMBI. [ 'pynmupoBKy Oynem
npousBoauTh 1Mo ctoibuy ®@UO. ns toro utoObl mpomie ObUIO MpOCMATPUBATHL PE3YIbTAThI,
BBIBOJIMMBIE JaHHBIE TIPEJICTABUM B OTCOPTUPOBAHHOM 110 cToo1ny @O Bune

SELECT ®1O, COUNT (Hauucnenus) AS count, SUM (Hauucnenus) AS sum

FROM r

GROUP BY ®1O

ORDER BY ®UO;

Pesynprar 3anpoca:

DHO count sum

Mexopa FLIL 3 2500

Tpocos C. M. B 3500

Cemenopa T.T. 2 1500

Henmmor AHD. 2 4000

Jpoe H.M. 1 3000
3anpoc 8

BJI Ceccus. st KaXK10¥ JUCUUILUIMHBI ONIPEIETUTh KOJIMYECTBO CTYI€HTOB, CAABIINX SK3aMEH.
3anpoc OyIeT BBIMISIETh CIEAYIOIUM 00pa3oM:

SELECT Jducuumauaa, COUNT (*) AS count

FROM s

GROUP BY [ucnuruimaa

ORDER BY JluciuminHa,

Pesynprar 3anpoca:

Jucunmanga ‘count

HuocTp A3RK
Heropma
MaTemMaTHEA
DHIHKA
IKOHOMHER
JIeKTPOTeXHHEEA

S R T T R T
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3anpoc 9

b/l HUP. B ycnoBusiX MpeablaylIero 3ampoca BBIBECTH MH()OPMAIUIO, KaCaIOUIYIOCsS TOJIBKO TeX
CHEINAJIMCTOB, KOTOPBIM MPOU3BOAUIUCH HAYUCIIEHUS O0Jiee OHOTO pasa.

st BBIBOIa Takod MHGOPMAIMU B TEKCT MPEABIAYIIETO 3ampoca HEOOXOAUMO A00aBUTH ¢pa3y
HAVING COUNT (Hauyucnenwusi! > 1. 1 B 3TOM cily4ae BeCh 3alpoC MPUMET BH/]I

SELECT ®UO, count (Hauucnenus) AS count, SUM (Hauucnenus)

AS sum

FROM r

GROUP BY ®HO

HAVING COUNT(Hauucnenus) > 1

ORDER BY ®UO;

Pe3ynbTarhl BRINONHEHUS 3a1pOca MIPEICTABICHbl HUXKE.

DHO count Sum
Mexopa H.H. 3 2500
[Mpocos C.M 3 3500
Cenenor T.T. 2 1500
Qenmmor A.HD. 2 4000

6.1.4. BJTOKEHHBIE 3AITPOCHI
Cranpapt s3blka 1o3BoiiieT B Teno oaHoro omepatopa SELECT BHeapATs Apyroi omeparop
SELECT. Ecnu BHyTpeHHUi1 onepaTop 3anpoca nomenieH B npenioxenus WHERE wnun HAVING
BHenrHero oneparopa SELECT, To cozmaeTcst cutyaiusi BIOKEHHBIX 3apocoB (TI03alIpOCOB).
3anpoc 10
b1 HUP. BriBecTu CIHUCOK TIATEXEHN, TAE BEIUYMHA €IMHOBPEMEHHBIX HAYUCICHUHU TPEBBICHIIA
CpeaHee 3HaYEHHUE.
3anpoc OyeT BBIVISIETh CIEAYIOIIUM 00pa3oM:
SELECT ®HO, Dran, Hauncnenus
FROM r
WHERE Hauucnenus > (SELECT avg(Hauucnenus) FROM r);
PesynbTar 3anpoca:

BHO I1an Hauncaenns (pvi)
[Ipocos C. ML Sram 1 2000
Yenmros .10, Jram 3 2000
Yenmos A.10. Jram 4 2000
Hpos HML Jran 4 3200

6.1.5. MHoOroTad/IM4YHbIE 32NIPOCHI

[Ipu pabGore c ©6a3amMu JaHHBIX NOTPEOHOCTH TMOJIb30BaTENEed HE OrPAaHMYMBAIOTCS TOJBKO
peanuzanyei IpocThIX 3allpOoCOB JaHHBIX U3 OJHOM TaOiuIbl. Bo MHOTHX ciy4asx AJs MOJTy4YeHUs
OTBETa Ha 3alpoc HEOOXOIUMO OOBEAMHNUTH HHPOPMALIUIO U3 HECKOJIBKUX MCXOAHBIX Tabmuil. J{is
TOTO YTOOBI OCYIIECTBUTh TaKoe OOBEIWHEHHWE B PE3YJIbTHPYIOUICH Tabmuie, HEOOXOIUMO
BBITIOJIHUTH OIEPALMIO COCUHEHHUS, MPU KOTOpOW oObeanHeHHe MH(OpMAlMM U3 ABYX TaOJIHUI
MIPOUCXOJUT MOCPEACTBOM 00pa30BaHUs Map CBA3AHHBIX CTPOK, BHIOPAHHBIX M3 Ka)J0W TaOJIHIIBL.
Tabnuuam MOXKHO MPUCBOUTH MMEHA- TCEBJOHUMBI, YTO OBIBA€T MOJE3HO MJS OCYIIECTBICHUS
orepalnuy COeAMHEHNs TabIUIbl ¢ caMol cO000 U B psAJIE IPYTUX CUTYaLlUH.

Ecnmu B oneparope SELECT ykazano 6osnee 0ZHOTO MMEHM TaOJHIbI, HESIBHO MOJpa3syMeBaercs,
YTO Haj MEePEeYHCICHHBIMH TaOJIMIIaMU OCYIIECTBISIETCS ONEpaly JeKapToBa MPOU3BEIACHUS.
Cawmpiii mpoctoit 3ampoc SELECT Ttakoro poma 06e3 HeoOs3aTeTbHBIX YacTeW BBITISIUT
CJIEIYIOIIUM

obpazoM:

SELECT *

FROM 11, r2;

¥ COOTBETCTBYET JICKapTOBY MpOU3BeAeHUIO TabmuI rl u 12.

Bripaxenne

SELECT rl.A, r2.B
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FROM rl, r2;

COOTBETCTBYET MPOCKIINH JIEKAPTOBA MPOU3BEACHUS IBYX TaOJIHI] HA 1Ba cTONOMA A U3 Tabmuibl 1l
u B n3 taOmume r2.

PaccmoTpuM 06a3y HaHHBIX, B KOTOpPOH XpaHHTCA WHPOpMaNMs O NPOU3BOJUMBIX BBIILIATaX
CHeIMalICTaM 3a MpoJielaHHylo paboTy no onpeaeneHHbiM 3tanaM HUP. Ilycte ona coctout us

Tpex oTHoweHud rl, 12 u r3. bynem cuutaTth, 4TO OHM MpeAcTaBieHbl Tabnuuamu rl, 12 u r3
COOTBETCTBEHHO.

R1 = (®HUO, Otaen);
R2= (Otnea, Jram);
R3= (®HUO, Otan, Hauuncyienus).

rl _ 2

DHO Ot11en Otoen 3tan

Cemeros T.T. 03 03 Jtam 1

ITpocoe CM. 03 03 3Tam 2

Mexopa HIH. 03 03 Fram 3

Yemmop A, 04 04 ram 3

Apor MM 04 04 Sram 4
3

DHO Itan Hagncaenns (pyd)

Cemenor T T. Stam 1 1000

IIpocor CML SJtanl 2000

Mexopa H.I. Sraml 500

Cemenor T. T Sram? 500

ITpocos CWL Sram? 500

Mexopa H.I1. Sram 2 1000

IIpocoe CM SJran3 1000

Mexopa H.I1. Sram3 1000

Henmor AHD. Sram 3 2000

Henmor AHD. Sram4 2000

JApoe HIM Sram4 3000

I[J'IH 3aIIpoCoOB 6y,ueT HCIIOJIB30BATHCA U paCHIMPCHHAA Oa3a JaHHBIX CCCCI/IH, MMpEaACTaBJICHHAA

TaOIUI[AMHU CO CXEMaMHU:
S1 = (®UO, ducuuniauna, OueHka) — cojepsKaliei CBeIeHHs O Pe3ybTaTaX CECCHH;

S2= (®UO, I'pynma) — coaepxarieii CBeJCHUs 0 COCTaBe TPYIIIT,

S3 = (I'pynma, IucuuIMHA) — COZEPXKAIIei MepeyeHb IK3aMEHOB, MO/ICKAIIHNX CIaue.
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s1

DHO JTHcHnmImAA ‘Omnenka

MypCM.  ®umxa 4

Uyramoe T.T. $HzEEA 5

ynackag MT. $rznxa 3

HOpozo T P. EHIHEA 4

MypC.M. Hetopra 4

Iyramoe T.T. Hcropma 5

ynceas MT. Mcropna 3

Iyramoe T.T. Marenmarnra 5

Tynacrag MT. Marenmatara 4

HOpozo T P. Marenarmra " 5

Ilerpopa CO. SxoHOMHEA 5

Yacoe HH.  SnexTpoTexHHEA 4

Heanoea A. C. SmexTpoTexHAKA 3

Kpuce P.O.  SnexTpoTexHHEA 3

Yacoe HH.  HaocTp #3mE 5

Heanoea A.C. HHOCTp A3ETK 4

Yacor HH.  SxoHOMHEA 4

Heamopa A1.C. IxoHOMHEA 4

Kpuce P.O. JEOHOMHEA 3

Dupcopa JIP. SuoHOMHEA 3
52 53
SHO Tpymma Ipyoma  Jucmnmamea
MypC M. 02-KT-21 02-KT-21 dmamxa
yramoe T.T. 02-KT-21 02-KT-21 MHeropua
Hvnackas MT. 02-KT-21 02-KT-21 MareMaTHEA
HNpoan T P. 02-KT-21 02-KT-12 3SwoH0MHEA
IMerpoe C.O. 02-KT-12 02-KT-12 3nekTpoTexXHHEA
Yace H.H. 02-KT-12 02-KT-12 HrocTp. A3BK
Heamopa A.C. 02-KT-12
Kpuce P.O. 02-KT-12
Pupcopa JLP. 02-KT-12

3anpoc 11

b/l HUP. BeiBecTu cnmcok coTpyaHUKOB othena (03, KOTOpble y4yacTBOBAJIM B BBINOJIHEHUU
Orana 3.

3anpoc OyaeT BBITIIAIETh CISAYIOMNUM 00pa3oMm:

SELECT r3.0UO, r3.0tan

FROMl, r3

WHERE rl.Otnen = '03' AND

r.dNO = r3.®1UO AND

r.Otan = '"Dran_3";

Pesynprar 3anpoca:

DHHO 3tan

[TpocosC M. S1am 3

Mexopa H.IL S1am 3
3anpoc 12

BreiBectu rpyIiiIbl, B KOTOPBIX IIO O,[[HOﬁ JUCHUIUIMHE Ha 35K3aMCHAax IOJYYCHO 60J'ILIJ_IC OHHOﬁ
MATEPKH.

3anpoc OyIeT BRIMISIETh CISAYIOIUM 00pa3oM:

SELECT s2.I'pymina

FROM s1, s2
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WHERE s1.®1O = s2.®o10 AND

$1.0nenka =5

GROUP BY s2.I'pynma , s1.JlucrumninHa

HAVING count (*)> 1;

PesynpraTom BeimonHeHUs pasnena HAVING sBnsercs crpynnupoBaHHas TaOiuIa, coaepkaiias
TOJIBKO T€ TPYIIIBI CTPOK, Il KOTOPBIX pe3y/bTaT BEIYUCIEHU yCioBHs noucka ecte TRUE.
Pesynprar 3anpoca:

['pynma
02-KT-21
02-KT-12
Hanum mpumep 3ampoca, rae Oyaer ucmoib3oBan npeaukar NOT EXISTS. Ero Bo3moxHOCTH
y100HO MPOMIITIOCTPUPOBATH B TEKCTE MHOTOTAOIMYHOTO 3aIipoca.
3anpoc 13
BbIBecTH CcIUCOK Te€X CTYIEHTOB, KTO JOJDKEH ObUT CAaBaTh AK3aMEH MO UCTOPHH, HO TOKa eIle He
caasall,
3anpoc OyeT BBIMVISIETh CIEAYIOIUM 00pa3oM:
SELECT ®1O
FROM s2,S3
WHERE s2.I'pynmia=s3.I'pynma AND
JHuctumuaa = Hcropus' AND NOT EXISTS (SELECT ®U1O
FROM SI
WHERE ®HO = a.®11O AND
Hucnumiuna = 'Mcropust');
Pesynbrar 3amnpoca:

$DHO
Hposn I P.

Hamomuum, uro nmpeaukat EXISTS ucTuHeH, Koraa moa3amnpoc He MyCT, TO €CTh COAECPKHUT XOTS
Obl OIMH KOpTeX, B mpoTuBHOM ciydyae mpeaukat EXISTS noxen. Ilpenukar ror EXISTS —
HCTHUHEH TOJIbKO TOTJa, Korja nojazamnpoc myct. O0paboTka Takoro 3ampoca COCTOUT B TOM, UTO JIJIS
KaXJI0T0 CTyJeHTa, 00yYarolerocsi B rpymre, CTyJAeHTaM KOTOpOi He0OXO0AMMO caBaTh IK3aMeH
no wucropuu, mposepsiercs wuctuHHOCTh mnpeaukata NOT EXISTS. MCTHUHHOCTD ero
yCcTaHaBJIMBaeTCsl MO (akTy MPHUCYTCTBUS BO BHYTPEHHEM 3ampoce 3HaueHMid. Ecim mopzampoc
MyCT, TO JAHHBIM CTYIEHT elle He CAaBal dK3aMeH mo ucrtopuu, npenukar kot EXISTS umeer
3HayeHne TRUE, 1 ®UO cryneHTa noMemiaeTcs B pe3yIbTUPYIOLTYIO TabIHUILy BBIBOJA.

6.2. OIIEPATOPBI MAHUITYJIMPOBAHUSA JAHHBIMH

6.2.1. OTIEPATOP BBOJIA TAHHBIX INSERT
Omneparop BBoga naHHbeIX INSERT nmeer cienyrommii CHHTaKCHUC:
INSERT INTO ums tabauns! [(<cnucok cton6uos>)] VALUES (<cnucok 3Ha4eHHiI>)
[TonoGHBIN CHHTAKCHUC IMO3BOJIIET BBECTH TOJIBKO OJIHY CTPOKY B Tabuuiy. Hampumep, BBemem
HOBOTO cTyneHTa B Tabnuny s2 b1 Ceccust:
INSERT INTO s2 ( ®UO, I'pyrmma) VALUES ('Cunopos ILIL., '02-KT-21);
3agaHue cIUcKa CTOJIOIOB HE00s3aTeNbHO TOT 1A, KOT/Ia, KaK B JAHHOM cJy4ae, BBOJUTCS CTPOKa C
3aJaHueM 3HadeHMi Bcex cTonouoB. [Ipu Takom BBoze mpenmnosaraercs, yTo uHpopmanus Oyner
BBOJUTHCSI B TOM HOpsiKe, B kKoTopoM oHM onucaHbl B onepatope CREATE TABLE. Tak kak B
paccMaTpuBaeMOM MpUMEpe BBOAUTCSA IMOJIHAS CTPOKA, TO MOXKHO HE 3aJ1aBaTh CIUCOK CTOJIOIIOB,
OTPaHUYUTHCS TOJIBKO 3a/laHMeM IepeuHs 3HaueHUil, B 3TOM Clyyae omepaTop BBojaa Oyner
BBITJISAJIETH CIAEAYIOIIMM 00pa3oMm:
INSERT INTO S2 VALUES (‘Cunopos ILIL', '02-KT-21"),
Mesxay ciMcKoM MMEH CTOJIOIIOB U CIMCKOM 3HaYE€HUH J0JIKHO OBITH CIIEIYIOLIEe COOTBETCTBUE:
* KOJIMYECTBO 3JIEMEHTOB B 000MX CIUCKAX JOJKHO OBITh OJJMHAKOBBIM;
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® MCXKAY IHOJOXCHUEM OJBJICMCHTOB B CIIMCKaX OOJIKHO OBITE CTpOro€¢ COOTBETCTBUEC, KOTOPOC
OMpCACIISICTCA CJICBA HAIIPABO: HCpBLIfI OJICMCHT OAHOTO CIIMCKA COOTBCTCTBYCT IICPBOMY IJICMCHTY
BTOpPOT'O CIIMCKAa U T. 1.,

¢ TUIIBl JaHHBIX COOTBCTCTBYIOIIMX JJICMCHTOB CIHUCKOB JOJI’)KHBI OBITh OJWHAKOBBIC H
IMpUHAJIC)KATh K OJJHOMY U TOMY K€ TOMCHY.

6.2.2. OIEPATOP YIAJIEHUSA JAHHBIX DELETE
Omnepatop ynajeHds AAHHBIX MO3BOJSET YJAJIUTh OJHY HJIM HECKOJBKO CTPOK M3 TaOJHIbI B
COOTBETCTBUHU C YCJIOBHUSIMH, KOTOpBIE 3aJal0TCS Uil yAalsseMblX CTpok. CHMHTaKkcuC omeparopa
DELETE cnenyronmii:
DELETE FROM ums_Tabauiibt
[WHERE ycnosust_Ot6opa]
YcnoBus oTOopa OmnpeAensoT, Kakue CTPOKU JOJDKHBI ObITh yhaneHbl. Ecnu ycioBus orbopa He
3aJJaI0TCsI, TO U3 TaOJUIBl yJAJISIOTCS BCE CYIIECTBYIONIUE B HEW CTPpOKU. OHAKO 3TO HE O3HAYAET,
yTo ynamsercs Bcs Tabmuua. Mcxopnas Tabiuia ocTaeTcsi, HO OHa OCTaeTcsl IYCTOM,
HE3ar0JIHEHHOM.
Hamnpumep, ecnu HaMm HaJ0 yIaauTh Pe3yJbTaThl NPOUIEANIEH CECCUU, TO Mbl MOYKEM yJIaluTh BCE
CTPOKHU U3 OTHOUIEHMS S1 CIeyIOIKUM ONEpaTOPOM:
DELETE FROM s1;
YcnoBus ordopa B yactt WHERE uMmeroT ToT e BHI, YTO U YCIOBHUS (HIBTPALlMH B OIIEpaTope
SELECT. Ot ycinoBus OompeAenstoT, Kakhue CTPOKH U3 UCXOAHOTO OTHOIIEHUS OYyAyT yIalleHBI.
Hampumep, uckimroueHrne o Kakoi- aubo nmpudnae cryneHTa Kpucca P.O. u3 Tabnumpl s2 MOXKHO
BBIIIOJIHUTH OIIEPATOPOM:
DELETE FROM s2
WHERE ®HO = Kpucc P.O.'

6.2.3. OIEPAIIUSA OBHOBJIEHUSA JAHHBIX UPDATE
Onepauus o6HoBieHusi naHHbix UPDATE TpeGyercs Torma, korna TpeOyercss H3MEHUTh
cojepkuMoe 0a3bl JaHHBIX. JlaHHBIA omepaTop, TakkKe Kak M Jpyrue orneparopbl OOHOBIIECHHS
uHpopmanuu bJl, npumensieTcst K 0JHOW KOHKPETHOM TaOuIle U UMEET CIeaAyoUnil popmart:
UPDATE ums_TtaGnuiibt
SET umsi_ctron6mal = HoBoe 3Hauenuel [,ums  cronlna2 =
HOBOE 3HayeHHe?2...]
[WHERE ycnosue ot6opa]
3necw B npemnoxennn UPDATE ykaswsiBaetcs uMsa oOHOBIsieMor Tabmuilsl, B npemioxkennn SET
YKa3bIBaIOTCS MMEHa CTOJIOIIOB M HOBbIE JaHHbIe. HOBble NaHHBIE OJKHBI OBITH COBMECTHUMBI C
TEMU JIaHHBIMH, KOTOPBIE OHU NPU3BAHbI 3AMEHUTD.
Yacte WHERE siBnisiercst Heobsi3aTenpHOM, Takke kak u B oneparope DELETE. Ona urpaet 3nech
Ty *e poib, yTo U B omneparope DELETE, — mno3Bonser oroOpark CTpOKH, K KOTOPHIM Oyaer
npUMeHeHa onepauus Moaudukanuu. Ecmu ycinoBue orbopa He 3ajaercs, TO OIeparus
Mo uHUKAIMK OyIeT IPUMEHEHA KO BCEM CTPOKaM TaOJIMIIBI.
PaccmoTpum omeparinio 0OHOBICHHS JaHHBIX TaOmuIel 0azel gaHHbix HUP. Ilpeamonoxum, yuto
pEeLIeHO Bce HAYMCIICHHUs crieruanucTaM yBeanuuTh Ha 10%. Omneparust 0OHOBIIEHUST HHPOPMALIUU
B CBSI3M C 3TUM OyJIeT BBITJISAETD CIEIYIOIIMM 00pazoM:
UPDATE r3
SET Hauucnenns = Hauncnenus * 1.1;
B ToM cnywae, xorma moaudukanuio HHPOPMALUU HEOOXOAMMO MPOU3BOIUTH BHIOOPOUHO,
TpeOyercs wucnonb3oBanue mpemioxkenuss WHERE. [Jlonmyctum, uto B BJ] Ceccus cnemyer
IIPOU3BECTH U3MEHEHHUE JAaHHBIX, IIOCKOJIBbKY cTyacHTKa Jlymckas M.T. mepecnama sk3ameH 1o
bu3uke W ToNydmsia OIEHKY "oTauuHo" BMecTOo "ymoBierBoputTenbHO". s perneHus
MOCTaBJIEHHON 3a71auyil HEOOXOMMO BBIIIOIHHUTD CJICAYIOIIYIO ONEPALUIO:
UPDATE sI SET s1.Onenka =5
WHERE sl.®HO = "Iymckas M.T." AND
sl. Auciiunnuna = 'OU3NUKA";
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6.3. OIIEPATOPBI OITPEJAEJIEHUSA JAHHBIX
6.3.1. CO3JAHUE TABJINL

Cozmanme Ttabmunel ocymectBisiercss nocpenactsom omeparopa CREATE TABLE. ETO
VIPOIICHHAS] BEPCHSI BBITIISIUT CIEAYIONUM 00pa3oM:
CREATE TABLE Nwms_tabauunbt
( Umsa_ctonbua Tun_ nmanueix [NULL | NOT NULL | [,...]}
Omneparop Takoro BHJa MPHUBEAET K CO3JIaHUIO0 TaOnuIbl ¢ uMeHeM <Wms Tabmuusr>, KOTOpas
OyZIeT coaepkaTh CTOIBKO CTOJIOIIOB, CKOJIBKO UX 3a7aHo B oneparope. [Ipu onpenenenun crondua
HEOOXOIUMO 3aJaThb €ro WM, TUIl JIaHHBIX, K KOTOPOMY OYIyT OTHOCHUTHCS 3HAYEHUS 3TOTO
CcTONOIa, a TaKXKe OMPEICIIUTh, MOKHO JI B Ka4eCTBE 3HAUCHHUS pPAcCMATPUBAEMOro CTONOIA
ncnonbs30Bath KirodeBoe cia1oBo NULL. KimroueBsiM citoBom NULL momeuaeTcs Tako#l crojoelr,
KOTOPBIA MOJKET COJIepKaTh HEOIpe/elieHHble 3HaueHus. OnpenesaeHus: CTOJIOI0B MEPBUYHBIX
KJIFOYEl OTHOIIIEHUH BCEraa NJOJIKHEI
conepskath kimouyeBsie cimoBa NOT NULL.
st Toro uto6s! co3aathk Tabauny s1 bl CECCUS, Heo6x01MMo UCIIOJIb30BaTh OMEpaTop BHUIA
CREATE TABLE sl (
®1O VARCHAR (20) NOT NULL,
Jucnummnaa VARCHAR (20) NOT NULL,
Onenka SMALLINT NOT NULL);
[Tomnoe ommcanue omepatopa CREATE TABLE JJOJDKHO BxitouaTh cpencTBa MOAACPKKU
[EJIOCTHOCTH JaHHBIX. Takue CcpeacTBa MPEICTaBISIOT cOoO0H crenupuKaTopbl, MO3BOJIAIOIINE
3a/1aTh OTPAHWYEHUS JJIs1 TMPEJOTBPAIICHUS] TOMBITOK HAPYIIUTh COTVIACOBAHHOCTH JIAHHBIX.
bazoBoe onpenenenue oneparopa CREATE TABLE umeer cnenyrommii popmar:
CREATE TABLE ums_TaGauiist
({ ums_cronbua Tun_mansix [NOT NULL] [UNIQUE]
[DEFAULT 3nayeHue mo yMOJIYaHUIO |
[CHECK (ycnoBue npoBepku Ha AOMYCTUMOCTB) [,...] }
[PRIMARY KEY (cnucok cTon61oB), |
{[UNIQUE (cniucok cton61oB),] [,...]}
{[FORING KEY {cnucok cToys0110B BHEIIHUX KJIIOUEH)
REFERENCES umst ponuTenbckoil TaOMUIIkI [(CIIMCOK CTOMOIOB KITF0Uei-KaHINAaTOB)],
[MATCH {PARTIAL | FULL}
[ON UPDATE npaBuio cChIIOYHON LETOCTHOCTH |
[ON DELETE npaBuio cceuiouHoi nenoctHoctu]] [,...]}
{{CHECK (ycnoBue npoBepku Ha AOMYCTUMOCTB)] [,...]})
[Tepenuiem oneparop coznanus tadiuusl sl BJ{ Ceccus cnenyromumm odpazom:
CREATE TABLE sli (
®1O VARCHAB (20) NOT NULL,
Jucnummaa VARCHAR (20) NOT NULL,
Orneaka SMALLINT NOT NULL);
PRIMARY KEY (®UO, uciuminna),
FORING KEY ®1NO REFERENCES S2
ON UPDATE CASCADE
ON DELETE CASCADE);
YuuteiBas TO, 4YTO onepaTtopsl s3bika SQL TpaHCIHPYIOTCS B peXUME HHTEPIPETAIlUHU, CO3/1aBaTh
TaOIUITEI HEOOXOAMMO B OMPEEICHHOM TMOPSIKe: BHAYAJIE POJIUTEILCKHUE, a 3aTeM jJo4depHue. B
MPOTUBHOM CiIy4ae MOSBATCS cooOmieHus 00 omubke B TOM clydae, KOTJia B OIpeAeTeHUN
JodepHer TaOnuIpl OyIyT MPHUCYTCTBOBATh CCHUIKH HA €II€ HE CYIIECTBYIOIIYIO POIUTEIHCKYIO
TaONuILy.

6.3.2. OGHOBJIEHUE TABJIUIL]
B yxe co3manHyro Tabiauily M3MEHEHHUsT MOTYT OBITh BHECEHBI ¢ momoinsio omeparopa ALTER
TABLE, koTOpbIif ©MEET ClieAyIomni 0000IIeHHbIN (opmar:
ALTER TABLE ums_Tabnuist
[ADD COLUMN] ums_cronodua tun_maaasix [NOT NULL] [UNIQUE]
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[DEFAULT 3HaueHue n0 YMOJTYaHUIO |

[CHECK (ycnoBue npoBepKu Ha JOIMYCTUMOCTH)] |

[DROP [COLUMN] wumsi_cronbua [RISTRICT | CASCADE]]

[ADD CONSTRAINT umsi_ orpaHu4eHHs OrpaHUYEHNE|

[DROP CONSTRAINT ums orpannyenus [RISTRICT | CASCADE]]

[ALTER [COLUMN] SET DEFAULT 3Ha4eHue 1o yMoI4aHHO]

[ALTER [COLUMN] DROP DEFAULT]

B nannom opmate mperycMOTpeHbI BO3MOKHOCTH JIJIS1 BBITIOJTHEHHUS Psia ISHCTBUM:

* 100aBUTh HOBBIH cTOJIOCI] B cymiecTBytomyto Tadauiyy — ADD COLUMN;

* yaanuTh ctosiben u3 cymectByromen Tabmuisi — DROP COLUMN,;

* 100aBUTH B onpeaesienre Tadsmipl HoBoe orpanndenne — ADD CONSTRAINT;

* YAAJIUTh U3 OnpeesieHus: TabauIpl cyecTByromee orpanndeane — DROP

CONSTRAINT,;

* 337aTh JJIA CYIIECTBYIOIIEro cTojona 3HaueHue nmo ymomdanuto — ALTER [COLUMN] SET
DEFAULT;

* OTMEHHUTH YCTAHOBJICHHOE JjIs cTOjOa 3HadeHue nmo ymonmdanuio ALTER [COLUMN] DROP
DEFAULT.

Jo6aButh B Tabmuiy sl cromben ['pynma, comepkamuii CUMBOJBHBIA THI JaHHBIX, MOXHO C
MOMOIIIBIO OrepaTopa:

ALTER TABLE s1

ADD I'pynma varchar (7) NOT NULL,;

6.3.2. YJAJIEHUE TABJIUI]
CraBmasi HEHY»XHOU TabJInIIa MOXKET OBITh y1ajieHa u3 0a3bl JAaHHBIX OMEPATOPOM
DROP TABLE uwms tabmuust [RISTRICT | CASCADE].
Kirouessie cnoBa RISTRICT U CASCADE wucnomnb3yrorcst Ui onpeeieHus YCIOBUN yaAaaeHUs
TaOJIUIBI B TOM Cllyyae, €clid B 0a3e JaHHBIX NMPUCYTCTBYIOT ee JouepHue Tabuuisl. KitoueBoe
cioBo RISTRICT mpu nHanuuuu B 0a3e JaHHBIX 3aBHUCHMBIX OT yAalsieMOW TaOIUIbI OOBEKTOB
BbI30BET OTMeHY yapaneHus. KitoueBoe cinoBo CASCADE B 3TOM CHTyauu BBI30BET
aBTOMATUYECKOE YJalleHHe BceX OOBEKTOB 0a3bl JaHHBIX, CYIIECTBOBAHHUE KOTOPBIX 3aBUCUT
OTJaHHOH TaOIUIIBI.
VY nanum Tabauny S1:
DROP TABLE s1;
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4.3. JlabopaTopHbie padoThI

Buo
3aHAmMuUA 6
Ao Homep ) Obven unmepakmm;vnoﬁ,
W pazoena Haumenoseanue nabopamopnoii pabomot (wac.) aKmusHotl,
oucyuniunol UHHOBAUUOHHOU
dopmax,
(uac.)
1 4. Beenenune B Microsoft Access. 3 -
2 4, OcHOBBI pabOTHI ¢ TAOJIUIIAMH. 3 -
3 4. PaGora c 3ampocamu. 3 -
4 5. Co3anue OTYETOB. 3 -
S) 5. PaGora ¢ popmamu. 3 -
6 5. Knonounslie popmbl. 3 -
7 3. [TpoexTrupoBanue 6a3bl TaHHBIX. 3 -
8 6. Coznanue 0a3bl TaHHBIX MPU TOMOIIHN SI3bIKA 3 -
SQL.
9 6. Co3nanne MpoCThIX 3alMpOCOB MPH MTOMOIIH 4 -
s3b1ka SQL.
10 6. Cozanue CI0KHBIX 3allpOCOB MPU OMOIIH 4 -
s3b1ka SQL.
HUTOIrO 35 -
4.4, TlpakTH4ecKue 3aHITHA
Buo
3aHAmMUA 6
N Homep ) Obvem unmepaxmuavnoﬁ,
n/n pasbeﬂa Haumenosanue npakmuuiueckou pa60mbt (‘lac.) AKmueHou, )
OuCUuUNIUHbL UHHOBAUUOHHOU
thopmax,
(uac.)
1 3. OCHOBHBIC MOJICITH TAHHBIX. 6 -
2 5. Otansl 1 METObl MPOEKTUPOBaHUs 0a3 6 -
JTAHHBIX.
3 6. OcHoBsI s13b1Ka SQL. 5 -
HUTOro 17 -
4.5. KoHTpo/ibHBIE MEPONIPUSATHA . KOHTPOJIbHAsA padoTa
I'oxg mabopa 2017:

L]ens: 3akpenuTh TEOPETUUECKUE 3HAHUS B 00JIACTH MTPOSKTUPOBAHUS HH(POIOTHUECKOM.

Pa3paboTats pensiuonHyo Mojenb 6a3bl naHubix. [Ipu nomoru CYBJ] Microsoft Access co3nath
OTYeT JJIsl CO3JaHHOM 0a3bl JaHHBIX
Crpyxrypa: Kaxxnoe mHIUBHIyaTbHOE 33/1aHUE TIPEITOIAraeT BBITIOTHEHUE CTYICHTOM
CIIEYIOILIHX pa3/ieioB:

1. AHanmm3 mpeaMeTHON 00JIacTh

2. Pa3paboTka nHpopMaOHHOTO 0OecTIedeHus 3a0a4u
2.1. HVudopManroOHHBIA aHAIN3 BXOAHON HH(pOpMAIHN
2.1.1. CrpykTypa npeaMeTHoi obaactu

2.2.

MH(OPMAIIMOHHO-TTOTHYECKON MOJIEIH
2.2.1. AnpTepHaTHBHOE OMHMCAHUE MPEIMETHON 00J1aCcTH
2.2.2. ER-momens

Onpenenenne cBs3eid HPOPMAITMOHHBIX 0OBEKTOB M TIOCTPOCHUE YaCTHON
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2.2.3. T'eneparusi cxeM OTHOIICHHUI
2.3 OmnpepaeneHue JOTUYECKON CTPYKTYPBI JAHHBIX

OcHoBHas TeMatuka: Pa3paborka nHPOpPMAIIMOHHOTO 00ECIICUeHUS 3a0a9d IPEeIMETHON
o0JracTu.

Pexomenmyemsbrit oobeM: [losicHuTenbHas 3anucka oobemoM 15 - 20 cTpaHull o KHA
COJIepXaTh TUTYJbHBIHN JIUCT, 3a/1aHUE, OMTMCAHUE BBITIOJIHIEMBIX ACHCTBUN MO KaXJAOMY pa3aeiy u
MOJTYYCHHBIC PE3YJIbTATHI.

Beimaua 3amaHus W mpueM Kp HPOBOAUTCS B COOTBETCTBUE C KaJCHJApHBIM Y4EOHBIM
rpadukom

Ounenka Kpurepun oueHKH KOHTPOJIbHOM PadoThI

Bo Bpemst 3a1iuThl KOHTPOJIBHOM PabOTHI CTYJEHT IEMOHCTPUPYET
3HAHHE BCEX OCHOBHBIX ONPECIICHUN U TIPOJIEMOHCTPUPOBAJ YBEPECHHOE
YMEHHE HCI0JIb30BaTh METOI0B BbIJICJICHHUSI OCHOBHBIX aTpHOYTOB U
CYILIIHOCTEN U3 MPEeIMETHON 00J1aCTH, U CIOCOOHOCTHIO CAMOCTOSITEIIbHO
BBICKA3aTh MBICIIb HA HAYYHO-TEXHUYECKOM SI3bIKE.

3a4uTeHo

Bo Bpemst 3a1iUThl KOHTPOJIBHON PabOThI CTYJEHT [10Ka3all HE IOJHOE
IIOHMMAHHE MaTepUaa U HaBbIKOB BJIAJICHUS NPAKTUYECKUMU
IIPUEMAMH.

He 3auTeno

I'ox nHabopa 2018:

Y4eOHBIM MJIaHOM HE TPEIYCMOTPEHHO
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5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIAIIIMHBI K ®OPMUPYEMbBIM B HUX

KOMIIETEHHUAM U OEHKE PE3YJbBTATOB OCBOEHUSA JUCIIUIIJINHBI

Komnemenyuu Komnemenyuu Buo
No, naumenosanue Kon-6o OIIK IIK ») t. wac yueonvix Ouenka
Pazoenoe OuUCyuUnIuUHbl wacoe 6 9 5 Komn. P sansmuii pe3yibmamos
1 2 3 4 5 6 7 8 9
1. BBenenue B 0a3bl JaHHBIX 18 + + + 3 6 JIx, CPC 3AYET
2. Apxurtexktypa CYB]] 18 + + + 3 6 JIx, CPC 3AYET
3. Monenn nasHbIX 34 + + + 3 11,3 JIx, JIP, 113, 3AYET
CpPC
4, PensguinoHHAas MOAEND TaHHBIX 34 + + + 3 11,3 JIx, JIP, CPC DK3AMEH
5. IIpoexktupoBanue 0a3bl TaHHBIX 39 + + + 3 13 JIk, JIP, 113, SK3AMEH
CpPC
6. S3bixk SQL 37 + + + 3 12,3 JIk, JIP, 113, OK3AMEH
CpPC
6cezo uacoe 180 60 60 60 3 48

63




6. HNEPEYEHb VYYEBHO-METOIMYECKOI'O OBECHEYEHHUS  JJIA
CAMOCTOATEJBHOU PABOTbHI OBYYAIOIIINXCA 11O AUCHUITJINHE

1. Jlewit, K. JIx. BBenenue B cuctemsl 06a3 nanHbix : yaeobnoe nocodbue / K. Jlx. Jlelt. — 8-e uzm. —
Mocksa : Bunesamc, 2005. — 1328 c.

2. XomoHeHKo, A. JI. Microsoft Access. beictpsiii ctapt / A. [I. Xomonenko, B. B. I'punun. —
Cankr-Iletepoypr : BXB- Ilerepoypr, 2003. — 304 c.

7. NIEPEYEHb OCHOBHOH " JOMNOJHHUTEJIBHOW JIUTEPATYPBI,
HEOBXOJINMOMU J1JIs1 OCBOEHUA JUCHUIIJINHBI

Bud Konuuecmeo
Ne Haumenosanue u30anus 3az;z— Ikzemnaapoe | Obecneuen-
8 HOCmb,
MUL -\ Gubnuomere, | (3K3./ ue.)
IT.
1 2 3 4 5
OcHoBHasi uTeparypa

1 Cogertos, b. f. ba3bl faHHbBIX: TEOpUS U IPAKTHUKA :
yuebHuk ans 6akanaspoB / b. f. Coseros, B. B. JIx, kp, 15 1
IexanoBckwii, B. JI. YepToBckoii. — 2-¢ u3a. — M. : 113, JIP
HOpaiit, 2014. — 463 c. — (bakanasp. ba3oBeblit kypc).

2 Wnromeuxknn, B. M. OCHOBEI HCIIOJIB30BaHUS U
MIPOEKTUPOBaHUS 0a3 JaHHBIX | YUSOHUK AJIs
akajeMuaeckoro Oakamappuara / B. M. MnromreykuH . gg 3% 10 0,67
— Mockaa : FOpaiit, 2016. — 213 c. — (bakanasp. '
AKaZIeMUYECKUN KypC)

JlonoJIHUTeIbHAS JTUTEpaTypa

3 VabsaoB, A. Jl. Pensunonnsie 6a3nr nanabix B CYB/]
Microsoft Access : mabopaTopsblil npakTukym / A. /1. JIp 23 1
VYnbsiHoOB. — bparck : bpl'Y, 2015. —53 c. — b. 1.

8. NEPEYEHbDb PECYPCOB NHO®OPMAIIUOHHO -

TEJEKOMMYHUKAIIMOHHOM CETU «MHTEPHET» HEOBXOJUMBbIX
JJIs1 OCBOEHUSA JUCHUITJIMHBI

1.2nexTpoHHBIN KaTanor Oudmuoteku bpl'yY

http://irbis.brstu.ru/CGl/irbis64r_15/cqiirbis_64.exe?L NG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21C
NR=&7211D=.

2. DnexrpoHHas 6ubmmoTteka bpl'yY

http://ecat.brstu.ru/catalog .

3. DieKTpOHHO-0MOIHOTEYHAsE ccTeMa «Y HUBEpCHTETCKas OubmoTeka online» http://biblioclub.ru .

4. DnekTpoHHO-OMOIMOoTeUHas cuctema «M3natenbeTBo «JIaHby

http://e.lanbook.com .

5. Mudopmarmonnas cucrema "EnnHoe 0OKHO 0CTyma K o6pasoBaresHbM pecypcam™ http://window.edu.ru .
6. Hayunas anextponnas 6udimnoreka eLIBRARY.RU http://elibrary.ru .

7. Yuusepcurerckas napopmanuonas cuctema POCCUS (YUC POCCHA) https://uisrussia.msu.ru/ .

8. HanmoHanbHas 3nekTpoHHas oubmuoreka HOb

http://xn--90ax2c.xn--plai/how-to-search /.

9. METOJUYECKHUE YKA3AHUSI AJ151 OBYYAIOLIUXCSI MO OCBOEHMIO
JUCHUTJINHBI

JlatoTcst pekoMeHAaluy MPH MOATOTOBKE K JIA0OPATOPHBIM U MPAKTUYECKUM pabOTaM.

9.1. Meroauyeckue YKa3aHUsl Uil OOYyYAKOIIMXCH IO BbBINOJHEHHIO Ja00PATOPHBIX
padoT/mpaKkTHYecKUM padoTram
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http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://ecat.brstu.ru/catalog
http://biblioclub.ru/
http://e.lanbook.com/
http://window.edu.ru/
http://elibrary.ru/
https://uisrussia.msu.ru/
http://нэб.рф/how-to-search%20/

JladopaTopHas padora Nel

Beenenune B CYBJI Access
[{enb paboOTHI:
[TomyunTs 6a30BbIX HaBBIKOB paboThl ¢ CYBJl Access. Co3aganue 6a3bl TaHHBIX U3 TOTOBOTO
mabnoHa. 3amnoaHenue 0a3bl JaHHbIX. CO3/IaHKEe OTYETOB 110 TOTOBOM 0a3e TaHHBIX.

3amanue:
1. Coznparp 0a3y naHHBIX «Y4amuecs» U3 npeioKeHHbIx madnonoB B CYB/] Access.

2. 3anoiaHUTh HHPOPMALUIO, C TOMOIILIO PEIOKEHHBIX (hOpM, KaK MUHUMYM O 10
YYCHHKAX.
3. Cozpatb Bce IpeAI0KEHHBIE OTUYETHI.

ITopsAI0K BBINOJHEHUSA:

Bamyctuth nporpammy Microsoft Access. BreiOparh W3 NpemoKEHHBIX MAOIOHOB BHIOpATh
«Yuammecs». B cozmanHoi 6a3e naHHBIX 3amoiaHuTh wHPopManwio o 10 yuenukax. Co3nath Bce
MpeJI0KEHHBIE OTYETHI IO ATOW 0a3e TaHHBIX

dopma 0TYETHOCTH:
Otuer HaOupaeTcs Ha KOMIIBIOTEpPE M CHAETCAs B IE€YaTHOM BuAE. B oTdyere JOKHBI
IPUCYTCTBOBATH!

1. Howmep BapuanTa

2. e paboTsI

3. 3amanue

4. TlosTamHoe BBIMOJIHEHUE BCEX 3a/laHHI BapHaHTa
5. BriBox.

3aaHus Ui CaMOCTOSITEIbHOW PaOOTHI:
[TpenycMOTpEHbI BapUaHTOM CTY/IEHTA.

PekoMeH1aIuy 110 BEIMOJHEHHUIO 3aJJaHUM U MMOATOTOBKE K Ha6ODaTODHOﬁ pa60Te
O3HAaKOMUTECS C TCOPCTUYCCKUM MATCpUaioM, NPCACTABIICHHBIM B YCTBCPTOM pa3aciic )IaHHOﬁ
JUCHUITIIMHBI.

OcHoBHas nuTeparypa
1. Coseros, b. {I. ba3bl naHHBIX: TEOpPHS U NpaKTUKa : yueOHUK /i1 OakanaBpos / b. S1.
Coseros, B. B. Llexanosckuit, B. JI. YeproBckoii. — 2-e u3a. — M. : FOpaiir, 2014. — 463 c. —
(bakanaBp. ba3oBsiii Kypc).
JlononHuTENbHAS IUTEPATYpA
1. VapaunoB A.Jl. Pensumonnsie 6a3sl nanusix B CYBJl Microsoft Access : mabopaTopHblii
npakTukyMm. — bparck: M3a-so bpl'VY, 2015. - 53 c.

KoHTpOJabHBIE BOIPOCH! JJI CAaMOIPOBEPKH

1. Kakue nons sBISIOTCS 0043aTeNbHBIMU K 3aIIOJTHEHUIO?
2. Kak popmupyrotcst oTueTsI?
3. EcTb 11 HECOOTBETCTBUE OTUETOB U 3aNIOJHEHHON paHee HHpopMaru?

JlaGopaTropuasi padora Ne2

OcHoBBI padoTHI ¢ TA0AMIAMU
[lenb paGoTHI:
[Tony4yeHne HaBBIKOB pabOTHI IO CO3JAHHIO CTPYKTYPHI Ta0JIUI, MOAU(DUKALIUU CTPYKTYPHI TAOJIHLI,
3anojHeHuto Tabaui. Co3nanne KIIFOYEBBIX TOJIeH, MHIESKCUPOBAHHBIX MOJICH, YCTAaHOBKA CBSI3EH
MeXy Ta0numaMu. Y aaneHue HHQOpMAaIiK U3 CBSI3aHHBIX TaOJIHIl U BOCCTAHOBJICHHE ITOM
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nHpopmanuu.

3amaHue:
1. Co3znmaTh CTPYKTYpHI TaOJIHUII, KIIFOYEBBIC U WHACKCHBIE MOJIS.

2. 3amnoiHUTH TaOJHUIBl JaHHBIMU.
3. VYcraHoOBUTH CBA3M .
4. Crnenatb KaCKaJHOE yJIAICHHUEC JaHHBIX.

[TopsLIOK BBIMOTHCHHUSI:

3anyctuts nporpammy Microsoft Access. Co3nate HOByr0 0a3y naHHbIX. [lo BapuaHTy BBIOpaTh
npeaMeTHyro obnacts. Co3[aTh W 3aMONHUTH TAOIHIBI. YCTAHOBUTH CBS3H MEKIY TaOIHI[AMHL.
[TpoBepuTh pabOTy KACKAJIHOTO YIAICHUS JTaHHBIX

Popma OTYETHOCTH:
Otuer nHaOupaeTcs Ha KOMIIBIOTEpE M CHAETCSd B [EeYaTHOM BuAE. B oT4yere JOIKHBI
MIPUCYTCTBOBATh:

1. Howmep BapuanTa

2. llenb paboTsI

3. 3Bapanue

4. TlosTamHoe BBIMIOJHEHNE BCEX 3a/laHU BapUaHTa

5. BriBom.

3ajaHus JUIs CaMOCTOSITeJIbHOW PabOThI:
IIpenycMOTpeHBI BAPUAHTOM CTYICHTA.

PGKOMGHILaHI/II/I 1O BBINTOJJHCHHIO 3aIIaHI/Iﬁ U TI0AI'OTOBKE K Ha6ODaTODHOﬁ Da60T€/ CeMI/IHaDV/
OPaKTUYCCKOMY 3aHATHIO

O3HAaKOMUTECS C TCOPCTUYCCKNM MaTCpuaioM, NPCACTABJICHHBIM B YCTBCPTOM pPa3aciic )IaHHOf/JI
JUCHUITIINHBI.

OcHoBHast TuTeparypa
1. Coseros, b. {1. ba3bl naHHBIX: TEOpHS U NpaKTUKa : yueOHUK /17151 OakanaBpos / b. 1.
Cogeros, B. B. Ilexanosckuii, B. JI. UepToBckoii. — 2-e uza. — M. : FOpaiir, 2014. — 463 c. —
(bakanasp. bazoBblii Kypc).
JlononHurenpHas IuTeparypa
1. VapauoB A.Jl. Pensiunonnsie 6a3el nanHbix B CYBJ] Microsoft Access : 1abopatopHbIit
npakTukyM. — bparck: M3a-so bpl'VY, 2015. - 53 c.

KoHTpoJabHBIE BOIPOCH! JJIS CAaMOIIPOBEPKH

Kakwue Turbl TaHHBIX OBUTH UCTIONIB30BaHbI B pa0bOTE U MOYEMY.
Kaxkue ObIBatOT TUTIBI IAHHBIX M Y€M OHU OTIUYAIOTCS APYT OT JApyTa.
Jiist uero HeoO6X0IMMO KIIFOUEBOE TO0JIE.

B kakux ciaydasx HeoOX0MMO COCTaBHOE KITIOUEBOE IOJIE.

Kakue ObIBaroT BUBI CBSI3EH.

OT 4ero 3aBUCHUT BUJ| CBSI3H.

ook owndE

JladopaTopuas padora Ne3
Padora ¢ 3annpocamu.

[{enb pabOTHI:

[Tony4yeHre HaBBIKOB pabOTHI IO CO3JJAaHHIO 3aIIPOCOB.

3ajaHue:
1. Co3patb 3anpoc Ha BBIOOPKY MH(GOPMALIUK U3 OCHOBHOM TaOIHUIIBI.
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Co3znmarth 3ampoc Ha BEIOOPKY WH(OPMAITUU U3 CBSI3aHHBIX TaOJIHII.

Co3znaTh mapaMeTpUUYeCcKuil 3ampoc.

Co3matb 3ampoc i BeIOopa HH(PpOpMAIUH [T CO3IaHUS CJIOKHOTO OTYETA.
Co3natp 2 3ampoca caMOCTOSTENbHO, UCIOJB3YI0 JPYTUe ONepaTOphl 3aIPOCOB.

oW

ITopsimoK BEIIOJHCHHS:

OTKpBITh CO3JIaHHYIO paHee 0a3y JaHHBIX. M3yduTh NpENIOKEHHBIE OMNEPaTOphl 3aIllPOCOB.
W3yunth paboTy KOHCTpYKTOpa 3ampoca. [To mpumMepy co3aarh 3ampockl Ha BEIOOPKY WH(GOpMAIIUH,
napaMeTpuuecKue 3anpochl U T.J1. CaMOCTOATENIBHO CO3/1aTh 2 3alpoca ¢ ONepaTropaMu 3ampoca He
MPEJICTABJICHHBIMU B METOAMYECKOM TTOCOOUH.

Popma OTYETHOCTH:
Otuer HaOupaeTcs Ha KOMIIBIOTEpE M CHAETCSd B IEeYaTHOM BuAE. B oT4yere JOKHBI
MPUCYTCTBOBATh:

1. Howmep BapuanTa

2. llenb paboTsI

3. 3Bapanue

4. TlosTamHoe BBIMOJHEHNE BCEX 3a/laHUN BaprUaHTa

5. BriBog.

3aaHus JUIs CaMOCTOSITeJIbHONW PabOThI:
IIpenycMOTpeHBI BAPUAHTOM CTYICHTA.

PexomeHnmanum mo BBIITOJIHEHUIO 3a0aHUI M NONTOTOBKE K J1a00paTopHOi padbore
O3HaKOMUTBCS C TEOPETHYECCKHMM MaTepHajoM, IPEICTABICHHBIM B YETBEPTOM pasieiie JTaHHOU
JOUCIUIIIINHEL.

OcHoBHas nuTepaTypa
1. Cosgeros, b. SI. ba3bl JaHHBIX: TeOpUS U MPAKTHKA : yueOHUK /i1 6akanaBpoB / b. S1.
Cogeros, B. B. Ilexanosckwii, B. JI. UepToBckoii. — 2-¢ u3a. — M. : FOpaiir, 2014. — 463 ¢. —
(baxanaBp. bazoBslit Kypc).
JlonmonHuTenpHas TUTEpaATypa
1. VneauoB A.Jl. Pensumonnsie 6a3sl nanHbix B CYBJ] Microsoft Access : 1abopaTopHbIii
npakTukyMm. — bparck: U3a-so bpl'VY, 2015. - 53 c.

KOHTDOJ'II)HI)IC BOITPOCHI AJId CaMOIIPOBEPKHU

Kak dpopmupyrotcs 3ampocsr B ACCeSS?

Kakue oneparopsl Bbl HCHIOIB30BaIN B paboTe?
Hammcats 3ampoc 1o 3a1aHnio IperoiaBaTes.
Kak pa0oTatoT ciioxHbI€ 3a1IpOChHI?

el A =

JlaGopaTopHasi padora Ned
Pabora ¢ 3anpocamu.

[lenb paGoTHIL:

HOJIy‘ICHI/IC HaBBIKOB paGOTLI 110 CO3JaHHIO OTYCTOB.

3ajaHue:
1. Co3zgate npocToii OTYET Ha OCHOBE MPUMEPA, OTOOPAKAIOLINNA Pe3yabTaThl 00padOTKH

UHQOPMAITUY TSl IPUKIIAIHON 001aCTH, BEIOPAHHOH B COOTBETCTBHH C BAPHAHTOM 3aJIaHHSL.
2. Co3aath BTOPO#l OTYET CAMOCTOATEIIBHOMA.

ITopsI0K BBINOJHEHUS:
OTKpBITh CO3/IaHHYIO paHee 0a3y MaHHBIX. 3ydnuTh MpenioKeHHBIA IpUMep co3aanus oTdeTta. Ha
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OCHOBE ATOTO IIPUMEpa Co37aTh OTYET IS CBOEH 0a3bl MaHHBIX. CaMOCTOSATEILHO CO31aTh BTOPOM
OTYEeT, B KA4eCTBE IPUMEPOB MOKHO HCIIOIB30BaTh OTYETHI U3 4 J1a00paTopHON paboTHl JaHHOM

Kypca.

dopma 0TYETHOCTH:
Otuer HaOupaeTcs Ha KOMIBIOTEpE U CIAaeTCs B IIEYaTHOM BHJAE. B oTyere OKHBI
IPUCYTCTBOBATH!

1. Howmep BapuanTa

2. lens paboTsr

3. 3amanue

4. TloatarHoe BBIOJIHEHUE BCEX 3aJJaHUI BapHaHTa
5. BriBos.

3aadus UL CAaMOCTOSATEILHOM pa0OThL:
[TpemycMOTpEHBI BApUAHTOM CTYJICHTA.

PexoMeH1a1iuu 1o BEIMOJHEHHUIO 3aJaHUH U MOATOTOBKE K J1a00paTOpHOU paboTe
O3HaKOMUTBCA C TEOPETHUYECKHMM MaTepHaIOM, MPEACTABICHHBIM B IMATOM pasfeie JaHHOU
JIUCILIUILINHEL.

OcHoBHas nuTeparypa
1. Coseros, b. f1. ba3sl naHHBIX: TEOpHUs U MPAKTUKA : YIeOHUK /115 OakanaBpos / b. f1.
Cosetos, B. B. llexanoBckuii, B. JI. UepToBckoii. — 2-¢ uza. — M. : FOpaiit, 2014. — 463 c. —
(bakanasp. bazoBblii Kypc).
JlononHuUTeENbHAS TUTEPATypa
1. VabsaoB A./l. Pensimmonnsie 6a3wl qanubeix B CYBJ] Microsoft Access : 1abopaTtopHbIii
npaktukyMm. — bparck: U3a-so bpl'VY, 2015. - 53 c.

KoHTpOoJabHBIE BOIPOCH! JJIS CAaMOIIPOBEPKH

Kak paznenuts mosie 3arojoBka M 1oJje 3HaueHue?

Kaxk mepenecTu o/1HO U3 TI0JIEH B IPYryr0 4acTh paboyeit o0nacTu?

Kakue ¢pyHKIMH MOXHO HCII0JIb30BaTh B OTUETAX?

Pacckazarp kakyro HHPOpMAIUIO IPEIOCTABISAET KaX/Iblil OTUYET B Ballell padore.

el AN

JlaGopaTopHasi padora Ne5
Pabora ¢ popmamu

[{enb paGoTHI:

HonyquI/Ie HaBBIKOB pa6OTLI 10 CO3JaHUI0 3KPAHHBIX (I)OpM

3ajaHue:
1. Co3nats Gopmy A BBOJA MHPOPMAIIMK B TaOJIULBI B YA0OHOM IS [TOJIb30BATENS

dopmare.
2. Co3znath coxHYI0 (GopMy, 00beIHHUB (HOPMBI, CO3TAaHHBIE IS PA3HBIX TAOJIHII.

ITopsIAOK BBINOJHEHUS:

OTKpBITh CO3JIaHHYIO paHee 0a3y JaHHBIX. M3yuuTh npenioxkeHHble puMepsl co3nanus Gopm. Ha
OCHOBE 3THX MPUMEPOB CO3[aTh COOCTBEHHbIE (OPMBI. Y OAHON M3 CO3JaHHBIX (POPM U3MEHUTH
oopmiieHHe Ha CBOI BKYC.

Popma OTYETHOCTH:
Otuer HaOWpaeTcss Ha KOMIBIOTEpE W CHAaeTCs B IICYATHOM BHIC. B oTyere ITOIHKHBI
IPUCYTCTBOBATH!

1. Howmep BapuanTa

2. llenb paboTbl

68



3. 3amanue
4. TlosTamHoe BBIMOJHEHUE BCEX 3a/laHUN BapUaHTa
5. BriBom.

3ajaHus JUIs CaMOCTOSITEJIbHOW PabOThI:
IIpenycMOTpeHBI BAPUAHTOM CTYJICHTA.

PexoMeHmanmu 1o BeINOIHEHUIO 3aIaHUI U IIOATOTOBKE K 1a00paTopHoil pabore

O3HaKOMUTBCA C TEOPETHUYECKUM MaTepHalioM, MPEACTAaBICHHBIM B MATOM pasjeie JaHHOU
JIUCILIUILINHEL.

OcHoBHas 1uTeparypa
1. Cosgeros, b. 5. ba3bl naHHBIX: TEOpHS U MPAKTHKA : yueOHUK /i1 6akanaBpoB / b. S1.
Coseros, B. B. llexanosckuii, B. JI. UepToBckoii. — 2-¢ uza. — M. : FOpaiit, 2014. — 463 c. —
(bakanasp. bazoBblii Kypc).
JlononHuTeNbHAS TUTEpATypa
1. VabsaoB A./l. Pensimmonnsie 6a3wl qanubix B CYBJ] Microsoft Access : 1abopaTtopHbIii
npaktukyMm. — bparck: U3a-so bpl'VY, 2015. - 53 c.

KoHTpoiIbEHBIE BOIPOCHI JIUISL CAMOIIPOBEPKH

Jly1st wero HE0OXO UMbl (POPMBI?

Kaxkue snemeHTsI ABIISITOTCS 00s13aTebHBIMU B (hopme?

Yem otnnyarotcs O6weaunennsie Gopmbl U CBsizaHHbIE (HOPMBI?

Kakum 00pa3oM NpOM3BOAMTCS 3alOJHEHHS HOBOTO 3JIEMEHTHI TAOJMIBI TPU MOMOIIA
dbopmbI?

5. Kak MOXXHO OTpeaKTHpOBaTh YK€ UMEIOIIUNCS JIEMEHT TaOIUIbl IPU TOMOIIH (POpMBI?

P

JladopaTopuas padora Neb
Pabora ¢ kHOnmo4HbIMH opMamu

[{enb paGoTHI:

HonyquI/Ie HaBBIKOB pa6OTLI 110 CO3JaHHUIO KHOITOYHBIX (bOpM

3ajaHue:
1. Coznarb kHOMOUHYIO (hOPMY JUTsl pabOTHI C CO3JaHHBIMU 00BEKTaMH 0a3bl JAHHBIX

(Tabmuisl, popmsbl, oTueTsl, hopMel). [IpenycmoTpeTs Boixoa u3 b1,

IlopsJ1OK BEITIOJHEHUS

OTKpBITH CO3JaHHYIO paHee 0a3y NaHHBIX. M3yunTh npeasioskeHHbIN MpuMep co31aHusl KHOMOYHBIX
dbopM. Ha ocHOBe »TOTO mpuMepa co3aaTh COOCTBEHHYIO KHOMOUHYIO (hopmy. [IpoBeputh padboty
KaXJI0M CO3JaHHOU KHOIIKU.

PopMa OTYETHOCTH:
Otuer HaOupaeTcs Ha KOMIBIOTEpE U CIaeTcs B IIeYaTHOM BuIe. B oTyere OMKHBI
IPUCYTCTBOBATH!

1. Howmep Bapuanra

2. llenb paboTsI

3. 3amanue

4. TlosTamHoe BBITIOJHEHNE BCEX 3a/IaHNN BapruaHTa
5. BrBog.

3aaHus A8 CaMOCTOSITEILHON paOoTHI:
[IpenycMOTpeHbI BapUaHTOM CTYIEHTA.
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PexomeHnmanuy no BEIMOJHEHHIO 3aJaHUI U HOATOTOBKE K JIa0opaTOpHOU padboTe
OSHaKOMI/ITBCSI C TCOpeTI/I‘IeCKI/IM MaTepI/Ia.IIOM, HpeI[CTaBJIeHHI:IM B IITOM pa3ﬂene ,Z[aHHOfI
UCLAIUINHEI.

OcHoBHast TuTepaTypa
1. Coseros, b. fI. ba3bl 1aHHBIX: TEOpHUS U MPAKTUKA : Y9eOHUK /17151 OakanaBpos / b. f1.
Cosetos, B. B. llexanoBckuii, B. JI. UepToBckoii. — 2-¢ uza. — M. : FOpaiit, 2014. — 463 c. —
(bakanaBp. ba3zoBslii kypc).
JlononuurenpHas IuTeparypa
1. VabsuaoB A./l. Pensiumonnsie 6a3sl ganubeix B CYBJ] Microsoft Access : 1abopaTtopHbIii
npaktukyM. — bparck: U3n-so bpl'Y, 2015. — 53 c.

KoHTpoILHBEIE BOIPOCHI JIUISL CAMOIIPOBEPKH

Kakne M0oHO c03/1aTh KHOIIKK B KHOITIOYHOU popme?

Kak co3naTe KHONKY /17151 BBIIIOJIHEHUS 3alIpOCOB?

Kak no6asutsb /ucneruep kHOMOYHBIX (hopM, eciiu e€ cpa3y HeT B porpaMmme?
Jli1st 9ero co3naroTcs KHOMOYHbIE (hopMBI B Oa3e JaHHBIX?

PO

JlabopaTopHas padora Ne/
IIpoexTUpoBaHHe 0a3bl JAHHBIX.
[{enb paOOTHL:
W3y4uTh MPUHIMIIBI TOCTPOSHUS PA3IMYHBIX BAPUAHTOB MH(OIOTHUECKUX MOJIENEH JaHHbIX,
CPaBHH ITOJIYYCHHBIC BAPUAHTHI.
3angaHue:
1. Pa3paboTaTh HECKOJIBKO BApUAHTOB HH(OJIOTHIESCKON MOJICIIH MTPEAMETHON 00JIaCTH.
2. Tloctpouts CereByto, Mepapxuueckyro u Pensunonnyo Mozienb 0a3bl JaHHBIX.

I1OpsAI0K BBINOJHEHUSA:
1. M3yuuTh TEOpETHUECKHUE OCHOBBI
2. Tlo npeaMeTHOH 00JIaCTH MOCTPOUTH HECKOJIBKO UH(OIOTHUYECKUX MOIeIen
3. Tloctpouts CeteByto, Mepapxudeckyro n PensiimoHHyr0 MOJIENb JAaHHBIX U CPABHHUTH UX

PopMa OTYETHOCTH:
Otuer cpaercs B IE4aTHOM BuZE. B oTueTe NOIKHBI IPUCYTCTBOBATH:!
1. llens paGotbl
2. 3anaHue
3. TlosTamHoe BBHIMOIHEHUE BCEX 3a/JaHHI BapHaHTa
4. BriBoj.

3aiaHus A CaMOCTOSITENILHON paboThI:
N3yuuTh TEOpEeTUUYECKHE TAHHBIE TI0 TeME JaOOpaTOpHOI PabOTHI.

PexoMeHIaImu no BEITOJHEHWIO 3aJIaHWI U OJATOTOBKE K 1a0OPaTOPHOI padboTe
O3HAaKOMUTBCS C TEOPETUYECKUM MaTepHalioM, IPEACTAaBICHHBIM B TPEThEM pasliene TaHHOU
JOUCHUITIIINHBI.

OcHOBHas uTeparypa
1. Umtomeuknn, B. M. OCHOBBI UCHIONIB30BaHUSI M MPOCKTHPOBAHMS 0a3 JaHHBIX : yUYEOHHK
JUTSL akajeMudeckoro OakanaBpuata / B. M. Mmomeukun . — Mocksa : FOpaiit, 2016. — 213
c. — (bakanaBp. Akanemuueckuit Kypc)

KOHTDOHBHLIG BOITPOCHI AJI CaMOIIPOBECPKHU

1. Yro takoe uH(poIOrHUIECKHUE MOACTH TAaHHBIX.
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N30bITOYHOCTD AAHHBIX
AHOMAaINU JAHHBIX

CereBast MoJie/Ib TaHHBIX
Hepapxuueckas MOAENb JaHHBIX
Pensimmonnas Moziesnb TaHHBIX

SE

JlabopaTopHasi padora Ne8

Co3nanne 0a3bl JaHHBIX TP oMouIH s3bika SQL.
[{eab paboOTHIL:
W3yunTh co3aHue U 3arojiHeHne TabauIl mpu momMomu si3bika SQL.
3ajaHue:

1. W3yuuts onepartop coznanus tadaui B si3bike SQL.

2. W3yuuth onepartop 3amnonHeHus Tabaui B s3bike SQL.

ITopsi10K BBIIOJIHEHHS:
1. W3yuuTh TEOPETHUECKHUE OCHOBBI
2. Co3pgaTh TabIUIIBI pU TOMOINH s13bika SQL
3. 3anoJgHUTH TaOIHIBI TP MOMOIIH s3bika SQL

PopMa OTYETHOCTH:
Otuer cpaercs B Ie4aTHOM BuJ€E. B oTueTe NOIKHBI IPUCYTCTBOBATH:!
1. llenp pabotbl
2. 3amanue
3. TlosTamHoe BHIMONHEHUE BCEX 3aJaHH BapHaHTa
4. 3axiroveHue.

3aaHus A CaMOCTOSTENIbHON paboThI:
N3yuuTh TEOpEeTHUYECKHE TAHHBIE TI0 TeME JJabopaTOpHOI PabOTHI.

PexoMeHnmanmm mo BBIITOJIHEHUIO 3a0aHUI M MONTOTOBKE K J1a00paTopHOU padbore
O3HAaKOMUTBCSA C TEOPETUUYECKUM MaTepUaloM, MPEJCTABICHHBIM B IIIECTOM pasjene TaHHOU
JAUCHUITIINHBI.

OcHoBHas nuTepaTypa
1. WmomeukuH, B. M. OCHOBBI UCHOIBb30BaHUS U MPOEKTHUPOBAaHUS 0a3 JaHHBIX : y4eOHUK
JUIs akajgemudeckoro Oakamaspuara / B. M. Mmomeukun . — Mocksa : FOpaiit, 2016. — 213
c. — (bakanaBp. Akanemuueckuit Kypc)

KoHTpoJabHBIE BOIPOCH! JJIS CAaMOIIPOBEPKH

OcobeHHocTH co3anust TabauI pyu oMoy si3bika SQL.

Co3znanue TaOIHIBI ¢ HECKOIBKUMU KITFOYSBBIMHU TOJIIMHU TIPH TTOMOIITH si3bika SQL.
Oco6eHHOCTH 3aN0JHEHUS TaOIHUI TTPU IoMoLIH si3bika SQL.

Bun onepatopa 3anonaHeHus Ta0IMIIBI, €CITH HEOOXO0AUMO 3aM0JIHUTh HE BCE CTOJOIIBI.

el NS s

JlaGopaTopHas paGora Ne9

Co3naHune MPOCTHIX 3aNMPOCOB MPU MoMouM s3bika SQL.
[{enb paboTHI:
N3yuuTh co3aHNe TIPOCTHIX 3aIPOCOB MPH IMOMOIIH si3bIka SQL
3ajaHue:

1. Usyuuts paboty omeparopa Select.

2. W3yuuts paboty omeparopa From.

3. Usyuurs pabory omeparopa Where.

4. Co3pmaHue CBsI3M IPH OMoIIH si3bika SQL.
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5. Usyuwmts pabory omeparopos Is Null, Is Not Null, Like, UNION.

ITopsAOK BBINOJHEHUS:
1. M3y4uTh TEOPETHUECKHUE OCHOBHI
2. Co31aTh HECKOJIBKO MPOCTHIX 3aPOCOB € UCIONb30BanueM Select, From.
3. Co3znath CBs3b MEXKAY TaOIUIIAMK ITPU TTOMOIIH si3b1ka SQL.
4. Co31aTh HECKOJIBKO 3aIIPOCOB C YCIIOBHEM.

DopmMa OTYETHOCTH:
Otuer cpaercs B IeYaTHOM BHUE. B oT4eTe JOKHBI MPUCYTCTBOBATH:
1. Iens paboTs
2. 3amanue
3. TlosTamHoe BBIMOJHEHNE BCEX 3a/laHU BaprUaHTa
4. 3akaroucHHC.

3amauus U1 CaMOCTOATENBHOM PadOTHI:
W3yunTh TeopeTHuecKre JaHHbIE TI0 TeMe 1abopaTOpHOU paboThI.

PexoMeH1a1inu 10 BEIMOJHEHHUIO 3aJaHUH U MOATOTOBKE K J1a00paTOpHOU paboTe
O3HaKOMUTBCA C TEOPETHUYECKUM MaTepHaIOM, MPEACTABJICHHBIM B IIECTOM pasjeiie JaHHOU
JIUCILIUILINHEL.

OcHoBHas nuTeparypa
1. Wmomeukun, B. M. OcHOBBI UCHOJIb30BaHUS U MPOEKTUPOBaHUS 0a3 JaHHBIX : y4EOHMK
JUIS akajeMuueckoro Oakanaspuata / B. M. Mmomeukun . — Mocksa : FOpaiit, 2016. — 213
c. — (bakanaBp. Akagemuueckuii Kypc)

KOHTDOJ'II)HI)IC BOITPOCHI AJId CaMOIIPOBEPKHU

[MpuHiumn padora oneparopa Select.

[Tpunnun pabota oneparopa From.

Kak co3nate CBsI3b MKy TaOTUIIAMU ITPU TTOMOIIH si3bika SQL.
[Mpuniun padots! oneparopa yciaosus Where.

[Mpunaiumn padoter onepatopos Is Null, Is Not Null, Like, UNION.

agrONE

JlaGopaTopnas pagora NelQ
Co3naHue CJI0KHBIX 32IIPOCOB MPHU MoMouM si3bika SQL.

[{enb paGoTHI:

W3y4uuTh co3aHme CI0KHBIX 3alIPOCOB MPU MOMOIIIH si3bika SQL
3amaHue:
1. Co3narh HECKOJIBKO TPYMIUPYIOMIKUX 3aMIPOCOB, B KOTOPBIX OMPEIEISIFOTCS YCIOBUS,
HpI/Iqu CHa4daJjia BBIIIOJHAKTCSA BBIYHMCIICHUA, 4 3aTEM HpOI/ICXO}II/IT OT60p.
2. Co3aaTb HECKOJIBKO TPYIIHUPYIOMIUX 3alIPOCOB, B KOTOPBIX OMPEEISIFOTCS YCIOBHUS,
an/Iqu CHauaJia HpOI/ICXO)II/IT OT60p, a 3aTEM BBIITOJIHAKOTCA BBIYUCIICHUS.
3. Co31aTh HECKOIBKO BIIOKEHHBIX 3aIIPOCOB.

ITopsJIOK BEITIOJHEHUS
1. U3yuuTth TEOPETHUECKHE OCHOBBI
2. Co3aaTb HECKOJIBKO TPYIIHUPYIOMIUX 3alIPOCOB, B KOTOPBIX OMPEIEISIFOTCS YCIOBUS,
MIPUYEM CHauaja BITIOJHSIOTCS BEIYMCIICHHS, a 3aTeM MIPOUCXOIUT OTOOP.
3. Co31aTh HECKOJIBKO TPYINIUPYIOMINX 3alIPOCOB, B KOTOPBIX OMPEACTSIOTCS YCIOBHSI,
MIpUYEeM CHauaja MPOUCXOJIUT OTOOP, a 3aTEM BBITIOJIHSIOTCS BEIYHCIICHHUS .
4. Co31aTbh HECKOJIBKO BJIOKEHHBIX 3alPOCOB.

dopma OTYETHOCTH:
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Otuer cpaercs B e4aTHOM BUZE. B oT4eTe NOKHBI IPUCYTCTBOBATH:
1. [enp paboTs
2. 3ananue
3. TlosramHoe BBIOTHEHHE BCEX 33aHUI BapuaHTa
4. 3akioueHue.

3aaHus Ul CaMOCTOSATEILHON PabOThI:
W3y4uTh TEOpETUIECKHE JaHHBIC IO TeME JIA0OPATOPHOU PabOTHI.

PexoMeHmanmu 1o BeIIOIHEHUIO 3aJaHKI U IIOATOTOBKE K 1a00paTopHoil pabore
O3HAaKOMUTBCSI C TEOPETUYECKMM MATEpHaJOM, MPEACTaBICHHBIM B IIECTOM pa3jielie JaHHOU
JOUCILMILINHEIL.

OcHoBHast TuTeparypa
1. Wmomeukun, B. M. OCHOBBI HCIOJIIB30BaHUS U MPOSKTHPOBAaHHUSA 0a3 JAHHBIX : y4eOHHK
JUIs akajgemudeckoro Oakamaspuara / B. M. Mmomeukun . — Mockga : FOpaiit, 2016. — 213
c. — (bakanaBp. AxagemMuueckuii Kypc)

KoHTpoiIBEHBIE BOIPOCHI JIUISL CAMOIIPOBEPKH

[Mpunnun pabora oneparopos avg, sum, min, max.
[Mpuniun padota oreparopos Group by, Order by.
[Mpuniun pabora omeparopa Having.

[Mpunuun padora oneparopa EXist.

[Mpuniun pabora oneparopa Distinct.

agrwbdE

IIpakTnuyeckoe 3ausaTue Nol
OcHOBHBIC MOJEJIH JAHHBIX

[{enb paGoTHI:

[TpuoGpectu obmue npencrapieHre o Moaemsx AaHHbIX CYDBJ]

3amaHue:
1. Tlo3HAaKOMHUTBCS C OCHOBHBIMH MOJEIISIMU JITAHHBIX

ITopsimoK BBEITOJTHEHHS:

N3yunts TeopeTnyeckue NaHHble. M3yuyuTh TEOPETUUECKHUE CBEIEHBS O CETEBOM MOJEIN JTAHHBIX.
N3yuuTh TEOpeTHYECKHE CBEICHBS 00 MEpapXWUYECKONW MOJENH JaHHBIX. M3yunuTh TeopeTudyeckue
CBEJICHbS O PEJSIIIMOHHON MoJienu NaHHbIX. [IpuBecTu mo ogHOMY npumepy 0a3 JbIHHBIX B KaXI0H
Y3 U3YYEHHBIX MOJENSX.

dopMa oTUETHOCTH:
Ortyer cnaercs B IeYaTHOM BUJie. B oTdeTe TOKHBI IPUCYTCTBOBATD:
1. Ilens paGotbl

2. 3ananue
3. TlosTamHoe BEHIMOJIHEHUE BCEX 3a/JaHH BapHaHTa
4. BrIBOJ.

3aaHud JUIs CaMOCTOSITENIbHOU PabOThI:
IIpenycMOTpeHBI BAPUAHTOM CTYJICHTA.

PexoMenanyy 1o BITOJHEHUIO 33JaHUI ¥ MOATOTOBKE K NPAKTUYECKOMY 3aHATHUIO
O3HAaKOMHUTBCSA C TEOPETUYECKHMM MAaTepHaloM, IPEICTaBICHHBIM B TPEThEM pasleie JaHHOU
JUCLUTIIIUHEI.
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OcHOBHas uTeparypa
1. CogeroB, b. f. ba3pl maHHBIX: TeOpHs M NpaKkTUKa : yd4eOHUK s OakamaBpoB / b. Sl
Cogeros, B. B. llexanosckuit, B. JI. UepToBckoit. — 2-e uzn. — M. : FOpaiit, 2014. — 463 c. —
(bakanaBp. ba3oBslii kypc).
2. WmomeukuH, B. M. OcHOBBI UCIIOJIB30BaHUS U IPOEKTUPOBAHUA 0a3 JAHHBIX : YUSOHUK AJIs
akajgeMuieckoro O6akanaspuata / B. M. Mmomeukun . — Mocksa : FOpaiit, 2016. — 213 ¢. —
(bakanmaBp. AkameMuuecKuit Kypc).

KoHTpoILEHBIE BOIPOCHI JIUIS CAMOIIPOBEPKH

1. OcobGeHHOCTH HEPAPXUIECKO MOJIEIH JaHHBIX.
2. OCo0EHHOCTH CETEBOI MOJIENY NJAHHBIX.
3. OCoOeHHOCTH PENAIUOHHON MOIENIN JaHHBIX.

IIpakTu4yeckoe 3ausaTue No2
JTanbl U MeTO/IbI IPOEKTHPOBaHUE 0a3 TbIHHBIX.

[{enb paOoOTHL:

[TproOpecTH HaBBIKK MPOCKTUPOBAHUS 0a3 JTaHHBIX.

3ajaHue:
1. M3yuuTh OCHOBHBIC TIOHSATHS MPOCKTUPOBAHMS 0a3 TaHHbBIX.
2. V3yunTh OCHOBHBIE ATAITBl TPOSKTUPOBAHUS 0a3 TaHHBIX.

ITopsI0K BBIMOJHEHUS:

W3yunts TeopeTuyeckue naHHbIe. V3y4uTh OCHOBHBIE O3Tallbl MPOEKTUPOBaHHS 0a3 JaHHBIX.
N3yuante ocHoBel CASE TexHooTHMi MpoeKTHUpOBaHUS. V3y4unTh aMarpaMMy IMOTOKOB JIaHHBIX.
Wzyunts merononorutro SADT. [lpuBectu mpumep mpoekTHUpoBaHUS 0a3bl JaHHBIX B JIFOOOM H3
PacCMOTPEHHBIX CITOCOOOB.

PopMa OTYETHOCTH:
Otuer cpaercs B Ie4aTHOM BuZE. B oT4eTe HOKHBI IPUCYTCTBOBATH!
1. Ilens pabGotbl
2. 3ananue
3. TlosTamHoe BHIMOIHEHUE BCEX 3a/JaHHI BapHaHTa
4. 3akioveHue.

3aiaHus A CaMOCTOSTENILHON paboThI:
[IpenycMOTpeHbI BApUAHTOM CTYICHTA.

PeKOMeHI[aI_[I/II/I 1O BBIITOJHCHUIO 33)13HI/II71 U IMOATOTOBKEC K IMMPAKTHYCCKOMY 3aHATHIO
O3HAaKOMUTBECS C TCOPCTUICCKUM MATCPUAIIOM, MNPCACTABICHHBIM B IIATOM pPa3acic HaHHOﬁ
JUCIHMITIIMHBI.

OcHOBHas uTeparypa
1. CoseroB, b. S. ba3pl naHHBIX: Teopus M NpakTHKa : y4eOHMK ans OakanaBpoB / b. Sl
Cogeros, B. B. Ilexanosckuii, B. J[. UeproBckoii. — 2-e¢ uzn. — M. : FOpaiit, 2014. — 463 c. —
(bakanaBp. bazoBelii Kypc).
2. Wnromeukwn, B. M. OCHOBBI MCHOJB30BaHUSI M MPOCKTHPOBAaHUs 0a3 JaHHBIX : y4eOHUK
JUTSE akazieMuueckoro Oakanaspuata / B. M. Umomeukun . — Mocksa : FOpaiit, 2016. — 213
c. — (bakanaBp. AxagemMu4eckuii Kypc).

KoHTpoIBHBIE BOIPOCHI JUISL CAMOIIPOBEPKH

1. Ha3Barbh OCHOBHBIE ATalbI IPOCKTUPOBAHHUS 0a3 JaHHBIX.
2. Ocobennoctu CASE TexHon0ruil IpOeKTUPOBAHUSI.
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3. Kro pa3paboran quarpaMMy MOTOKOB JIaHHBIX.
4. Buem otnumune Meronosniorun SADT ot qpyrux TeXHOIOTHH.

IIpakTu4yeckoe 3ausiTue Ne3
OcHoBbI a13b1Ka SQL.

[{enb paboOTHL:

[TpuobpecTn HaBBIKK pabOTHI C s3bIKOM SQL.

3ajaHue:
1. M3yuuth OCHOBHI si3bIKa SQL .

I1ops 10K BBINIOJIHEHN:
N3yuuth uicToputo BO3HUKHOBEHUs si3bika SQL. [103HAaKOMUTBCSI ¢ OCHOBHBIMU CBOMCTBAMU SI3bIKA

SQL. N3yunTh OCHOBHBIC OTIEpaTOPHI s3bIKA. [IprUBECTH MPUMEPHI CO3/aHUS 3aIPOCOB MIPH TOMOIIU
s3b1ka SQL.

dopma 0TYETHOCTH:
Ot4er caaercs B IeYaTHOM BHUC. B oT4eTe JOIKHBI PUCYTCTBOBATH:
1. Iens paboTs
2. 3amanue
3. TlosTamHoe BBHIMOJIHEHUE BCEX 3a/laHHI BapHaHTa
4. 3akitoueHue.

3amauus U1 CaMOCTOATENBHOM PadOTHI:
[IpenycMOTpeHbI BapUaHTOM CTY/ACHTA.

PekoMeHIaluy 10 BEIMOJHEHHUIO 3aJJaHUM U MMOATOTOBKE K IMPAKTUYECKOMY 3aHITHIO
O3HAKOMUTECS C TCOPCTUYCCKUM MaTCpuajioM, MPCACTABJICHHBIM B IICCTOM pas3aciic JTaHHOM
JUCHUITIIUHBI.

OcHoBHas nuTeparypa
1. CoseroB, b. f. ba3pl gaHHBIX: Teopus W MpakTUKa : ydeOHUK ang OakanmaBpos / b. Sl
Cogeros, B. B. llexanosckuii, B. JI. YepToBckoii. — 2-e uzn. — M. : FOpaiir, 2014. — 463 c. —
(bakanasp. bazoBblii Kypc).
2. Wmomeukun, B. M. OCHOBBI UCHOJb30BaHUS M NMPOEKTHUPOBAHUS 0a3 JAaHHBIX : y4eOHUK
JUIs akajgemudeckoro Oakamaspuara / B. M. Mmomeuknn . — Mocksa : FOpaiit, 2016. — 213
c. — (bakanaBp. Akanemuueckuit Kypc).

KoHTpOJabHBIE BOIPOCH! JJI CAaMOIIPOBEPKH

1. Kro co3man s3e1x SQL.
2. Korma BnepBbie ObUT OyOIUKOBaH s3Ik SQL.
3. HasBatb onepaTopbl cO37aHUs U YHUUTOXKEHHUS OTHOILICHHH.

9.2. MeTonuyeckne yKa3aHusl M0 BHINOJHEHUIO KOHTPOJIBLHON padoThI

Pabora mocesimena pa3paboTke WHOOPMAITMOHHOTO OOECICYCHHS 3a7a4d TMPEAMETHOU
oOnacty. 3a/laHe BKIIIOYAET B ce€0s1 CIeyIOIUe pa3/Ielibl:
1. Amnanu3 npeamMeTHON 00macTH.
2. Pa3pabotka nHPOPMAITMOHHOTO 00ECTICUYCHHS 3aJauH.
2.1. lundopmarimoHHbIA aHAIM3 BXOJHOW WH(MOpPMAIUU, HEOOXOAMMOM ISl PEIICHUs 3aa4dl 1
BbIJIeJIEHUE UH()OPMAIIMOHHBIX 00BEKTOB MPEMETHOM 001acTH
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oC

2.1.1.CtpykTypa npeaMeTHON 00J1acTH.
2.2. Ompenenenue cBsizeld  MH(GOPMAIIMOHHBIX
MH(OPMaLIMOHHO-TIOTHYECKON MOJIEIH.
2.2.1. ATpTepHATUBHOE OMKCAHKE MIPEIMETHOM 001aCTH
2.2.2. ER- moznens.
2.2.3. I'enepatiust cxeM OTHOIICHUH.
2.3. Onpenenenue JOruYeCKOr CTPYKTYPhI 0a3bl JaHHBIX.
Pacuet npousBoanUTECS KaXAbIM CTYAEHTOM MHAMBUYaJIbHO, [10 BApUAaHTaM.

OOBEKTOB U  TOCTPOEHHE  YaCTHOH

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCIOJIb3YEMBIX ITPH
YIMECTBJEHUU OBPA30BATEJIBHOI'O TPOLECCA 110 JUCHUIIVIMHE

NudopmannonHo-kommynukanuonnsie Texnonorun (MKT) — mpenopaBarens wucosib3yer

JJISAC

¢ IIOJYy4YCHUA I/IH(bOpMaI_II/II/I IIpHU MMOAT'OTOBKE K 3aHATUAM,

¢ CO3JaHus NPE3CHTALIMOHHOI'O COIIPOBOXIACHUSA HGKHHﬁ;

¢* MHTCPAKTUBHOI'O O6I.I.I€HI/I$I;

¢ OC Windows 7 Professional;

« Microsoft Office 2007 Russian Academic OPEN No Level ;

* AmnTHBUpYCHOE porpamMmmHoe oOecneuenue KasperskySecurity

11. OMUCAHME MATEPHUAJIBHO-TEXHUYECKOWM BA3bI, HEOBXOJIUMOM

JJIs1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA ITO AMCIUIIJIMHE

Buo Haumenosanue Ilepeuensv ocrnognozo
3anaAmus ayoumopuu iﬁopydaeauuﬂ N JIP unu 113
1 3 4 5
JIP JIeKIInOHHBII [lepconanbHble JIP 1-10
KaOuHeT/AucTIeHbIN KOMITBIOTEPBI
KJIacC
I13 JleKmoHHBIN IlepconanbHbIe I13 1-3
KaOWHeT/AUCTIICHHBIN KOMIIBIOTEPBI
KJIacC
Kp JlexuroHHBIN IIepconanibHbIE
KaOWHeT/AUCTIICHHBIN KOMIIBIOTEPBI
KJIacC
CP 433 - -
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IMpunoxenne 1

®OHJ OHEHOYHBIX CPEACTB AJIs1 MPOBEJEHUS
IMNPOME/XKYTOYHOU ATTECTAIIUHU OBYUAIOIIUXCHA IO JUCIHUIIJIIMHE

1. Onucanue ¢poHJa OLIEHOYHBIX CPEACTB (IACHOPT)

Ne
omite JJIemMenT Pa3nen Tema DOC
TEeHOH | KOMIEeTeHUHH!
"
Crnioco6HOCTB 1. Beenenue B | 1.1. OcHoBHble TmOHATUS U | Bompoc k 3adery.
OCYILIECTBIISITh 0a3bl JaHHBIX onpeJeneHus DK3aMeHaIMOHHbI
IIOVCK, 1.3. ba3sl naHHBIX. i Ouier
XpaHeHwue, 2. Apxurektypa | 2.1. TpexypoBHeBas apxutekrypa | Bompoc k 3auery.
00paboTKy u| CYb[J 0asbl JaHHBIX OK3aMeHaIHOHHEI
aHaIu3 i owier
unopmanuu u3 | 3. Monenu 3.1. Kunaccudukauuss mogeneit | Bormpoc k 3auery.
pa3InIHbIX JTaHHBIX JTaHHBIX. DK3aMEHAIMOHHEI
HUCTOYHHKOB | it buner
OIIK-6 0a3 JMaHHBIX, | 4. PensimonHast | 4.1. Ucropus Bonpoca DK3aMCHAIIMOHHBI
NPEICTABIIATE €€ | moznenb AaHHBIX | 4.3. OOHOBJICHHE OTHOIICHHH. it buner
B TpeOyemoM |5 5.1. M30BITOYHOCT JAaHHBIX U 3
opmare C | IIpoexTupoBanu | anHomanuu ooHoBIeHUs B B/I. 2 KSAMCHALHOHH
UCIHOJIL30BAHUC | & Ga3pl JAHHBIX. i buer
M 6. S3pix SQL 6.1.0mepatop Bbeibopa SELECT. | Dx3aMeHaMOHHbI
HHOPMAITHOHH dopmupoBaHHe 3apocoB K Oasze. | if Ouner
BIX,
KOMITBIOTEPHBIX
u CETEBBIX
TEXHOJIOTH.
Crioco6HOCTH 1. Beenenue B | 1.2. CoBpemenHoe cocrtosinue | Bompoc k 3auery.
HCIOJIb30BaTh 0a3bl JaHHBIX TEXHOJIOTHH 0a3 JaHHBIX. DK3aMeHaIMOHHbI
HaBbIKU pabOTHI 1 buner
c 2. Apxurektypa | 2.2. ®ynkuuu CYB/I. Bormpoc k 3auery.
EJ(;ZI;{'[GI’;TII(’)TGPOM, CYBJ 24 ApXUTEKTYpa glg;’;ljl;/leiHaHHOHHbI
MHoOromnosb30Barenbckux CYB/I.
MeToAaMHu
HEOPMAIHOHH 3. Monenu 3.2. CereBast MOJIENb Bomnpoc k 3auery.
OLIK.g | BIX TexHomorni, TTAaHHBIX ?KSaMeHaHI/IOHHH
co0oaTh i Guner
OCHOBHBEIC 4, Pensunonuas | 4.2. Cl;pYKTypa HaCTb | oo eHATHOHHEL
. S MOJICJTb IAHHBIX | PEJISIITAOHHONW MOJICIIH. # Guer
MHDOPMALHOHH |5 5.2. Hopmanusanus OTHOIICHHMIA.
oit TpoeKTHpoBaHs ?KSaMeHaHI/IOHHH
0e30MacHOCTH | ¢ Gaspl faHHBIX. it Guer
6. S3pixk SQL 6.2. Omneparopsl | Dx3amMeHAI[HOHHBI
MaHUITYJTUPOBAHUS JTAHHBIMHU. i1 6wter
ITK-5 CrocoO6HOCTH 1. Beenenue B | 1.4. CucremMbl ynpasiieHus: | Bonpoc k 3audery.
OCYUIECTBIISATh 0a3bl JaHHBIX 0a3amMu TaHHBIX. DK3aMeHaIMOHHBI
coop W aHamu3 i Owter
HCXOJHBIX 2. Apxwurektypa | 2.3. S3piku CYB/L. Bompoc k 3auery.
JTAHHBIX g | CYB[ OK3aMeHaIHOHHEI
pacuera u i1 Ouner
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MPOEKTUpPOBaHU | 3. Mopnenu | 3.3.  Hepapxudeckas  Mojnenb | Bompoc k 3adery.
S CHUCTEM W | JIaHHBIX TAHHBIX. DK3aMeHaAIMOHHBI
CpeICTB i oner
asroMaruszauuu | 4. Pemsmuonnas | 4.4. Llenocts 6a3b1 JaHHBIX. OK3aMeHaIHOHHEI
1 yIIpaBJICHHUS MOJIEJIb JIAaHHBIX it ouner
5. 5.3. [IpoekTupoBanue | DK3aMeHAMOHHBI
[IpoexTrpoBaHu | pPEISIMOHHON 0a3bl TaHHBIX. it Ouner
e 0a3bl TaHHBIX.
6. S3pk SQL 6.3. Omnepartopsl ompenaeneHus | IK3aMEeHAIMOHHBI
JTAHHBIX. U ouner

2. Bompocsl K 3auety

Komnerennun Ne u HauMeHOBaHHe
Ne Bonpocsl k 3auery -
pasaena
n/n
Kon Onpenesenne
1 2 3 4 5
CnocoO6HOCTh 1.0npenenenne 6a3pl JaHHBIX
OCYHIICCTBIIATD 2.0mnpeneneHue npeaMeTHON 00aacTh
HOUCK, XPAHCHHC, | 3 OpeneneHne GaHKA TaHHBIX
06paboTKy - .Onpen A 1. Bsenenne B 0asbl
4, Herarususlie [IOCIEICTBUSA
aHaau3 IAHHBIX
o M30BITOYHOCTH B 0a3ax JaHHBIX
uHDOpMAINK U3
pMall 5. IlpuBectu mpumep CBSI3U MEXIY
Pa3IMYHBIX CYIHOCTAMH
MCTOUHHKOB 1 0a3 1. Hassate T1pu OBHS apXUTEKTYpPHI
OIIK- | JaHHBIX, ' puyp p M
1 0asbl JaHHBIX
6 MIPEACTABIISATH €€ B > 5 2. Apxutektypa
2. YeM XapaKTepeH BHEITHUI YPOBEHB
TpebyemoM 3 q CYBJ
tbopmare el 3 TO TaI;oe KOHIIENTYyalbHOe
ucronb3oBannem | TPOCKTHPOBAHNC!
MH(OPMALHOHHBI 1. O0BbeKTHBIE MOAETN JAaHHBIX
X, KOMIIBIOTEPHBIX 2. dusnueckast MOIEIb JAaHHBIX
" CeTEBEBIX 3. Mozenu mJaHHBIX
TEXHOJIOTHIA. 3. Mozenu naHHBIX Ha OCHOBE 3alMcel
CriocoOHOCTE o
1. Yro BXOaUT B OaHK JAHHBIX
HCIIOIB30BaTh
HaBBIKU paﬁoTH C 2. HasBarp OCHOBHEIE COBpPCMCHHBIC 1. BBCI[GHI/IC B 0asbl
KOMITBIOTEPOM, TIPUHIIAITEI OPTaHU3auK 0a3 JTAHHBIX JTAHHBIX
BIafCTh 3. UTo comepKuTCS B CJIOBape JTaHHBIX ?
METOJaMU
unpopmaronnsl | 1. Ilepeuncnants ocHOBHBIE (GyHKIUM
X texnosorui, | CYB/]
2 OIIK- | cobmronars 2. Kpatko pacckazatb 0 QyHKIHH
9 OCHOBHEIE YIPaBICHUS TPAH3AKITUSIMHU
TpeboBaHUs 3. Kparko pacckazatk o (yHKOuH | 2. ApXHTEKTYpa
WH(POPMAIIMOHHON | BOCCTAHOBJICHHE 0a3bl JAHHBIX CYBA
0€e30acHOCTH 4. IlepeynciuTh IBYXYpPOBHEBBIE MOJICTH
Crnoco6GHOCTh CYBJ
OCVIIIECTBIATH .
yi 5. CepBep NpuIIOKEHUM
MTOUCK, XpaHCHHE,
06paboTky 1 1. McTopus Bompoca 3. Mojenu JaHHbIX
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aHaIu3 2.  OCHOBHBIE CTPYKTYphl  CETEBOW
nH(popManuu u3 MOJIeNIN
PasIIHHBIX 3. DIeMeHT TaHHBIX
HMCTOYHUKOB U 0a3
AaHHBIX, 4. 3anuch
MIPEJICTaBIISTH €€ B
TpedyeMoM
dhopmarte ¢
HCIIOJIb30BaHUEM
undopmarmonnsr | 9. Habop
X, KOMITBIOTEPHBIX
U CETEBBIX
TEXHOJIOTHIA.
CrocoOHOCTB 1. Onpenenenne CYB/]
OCYLIECTBIIATh 2. CoBpemennbie CYB/] 1. BBenenue B 0a3zbl
coop m anams | 3. Jlarb OOOOINEHHYI XapaKTEPHCTUKY | JAHHBIX
UCXOJIHBIX coBpemeHHbIX CYB /I
3 TIK-5 MaHHBIX At | 1. SI3bIK onpeiesieHus TaHHbIX 2. Apxutektypa
pacuera U | 2. SI3pIK MAaHUTTYJIMPOBAHHUS JAHHBIMU CYB/]
POCKTHPOBAHHUA 1. B Buae 4ero MOXKHO NIPEACTaBUTh
CUCTEM U CPCICTB | pepapXHUUYECKYIO MOJEIb JaHHbIX? 3. Moe/H TaHHbIX
ABTOMAaTU3allMt M | 2 Kakoro Tuma CBs3€i HE MOXKET ObITh B |
yHIpaBJICHHA HEepapXUUECKON MOJIENIN JAHHBIX?
3. DK3aMeHAIlHOHHbIE BOMPOCHI
N Kommeretmm 9K3AMEHAIIMOHHBIE No u namMeHoBaHHe
w/n BOITPOCHI pa3jena
Kon Onpenesienune
1 2 3 4 5
CrnocoGHOCTh 1. OCHOBHBIE MIOHSATHUS U OMIPEICTCHHUS. 1. Benenne B 6a3bl
OCYHIECTBJIATE 2. ba3bl TaHHBIX. JI@HHBIX
TIOHCK, XPaHCHUC, | 3 TpexypoBHeBas apXHTEKTypa 0asbl | 2. ApxuTeKTypa
o6paboTky " | HaHHBIX. CYBI
aHaIu3 =
4. Knaccudukanus Mosesneil TaHHBIX. 3. Moaenan gaHHBIX
uHpopmanuu U3
5. McTopus Bompoca. 4, PenssunonHas
Pa3IMYHBIX =
HCTOUHIKOB 1 6a3 6. OGHOBNIEHNE OTHOIIICHUH. MOJIeJIb TaHHBIX
1 OIIK- JTAHHDBIX 7. N30BITOYHOCTh JAHHBIX U aHOMAIHU 5 n
6 ’ ooHoBeHus B BJI. ' POCKTHpOBAHHE
MIPEJICTaBIIATh €€ B - 0a3bl JaHHBIX.
TpeGyeMoM 8. IlpeobpazoBaHrie OMHAPHBIX CBS3EH.
bopmare c | 9-Oneparop BBIOOpA SELECT.
Hcmonp3opanuem | COPMUPOBaHHE 3aPOCOB K Oase.
MHOPMAIIMOHHDI 10. Onepatopsr Group by, Order by. 6. i3tk SOL
X, KOMITBIOTEPHBIX '
" CETEeBBIX
TEXHOJIOTH.
Croco6HOCTH 1. CoBpemMeHHOE COCTOSIHUE TEXHOJIOTHI
WCIIOJIb30BaTh 0a3 NaHHBIX.
2 OIIK- | HaBBIKM paboTHl ¢ | 2.  Cucrembl  ynpasienus Oazamu | 1. BBemenne B 6a3bl
9 KOMIIBIOTEPOM, MAaHHBIX. JAHHBIX
BJIaACTh 3. IlpuBectn mpumep ER-muarpamms
METOIaMU 0a3nl JaHHBIX.
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ITK-5

uHpOpMalMOHHbI | 4. ApxuTeKTypa
X TEXHOJIOTUM, | MHOTOTIONIb30BaTeNbckux CYB/I.
co0roaaTh 2. ApxuTekTypa
OCHOBHBIE CYBJ
Tpe60BaHI/I}I 5. MOI[GJII/I l[ByxypOBHeBOf/'I TCXHOJIOTHUHN
HH(bOpMaHHOHHOﬁ CKIIMEHT-CCPBEP.
0C30ITaCHOCTH 6. CeTeBast MOJICIIb.
Cnoco6HOCTD 7. CTpYKTYpBI JaHHBIX CETEBOH MOJICIIH.
DYKTYPBI A A — 3. Mozenu qaHHBIX
OCYIIECTBIISATh 8. [IIpeoOpa3oBaHHe KOHIIETITYyaJbHOM
IIOMCK, XPaHCHHE, | MOJICTH B CETEBYIO.
00paboTKy U 9. Crpykrypa 4YacTb peJSIIMOHHON 4 p
aHaJIn3 MOJICIIH. ' CIANHOHHAT
_ - MOJICIIb JIAHHBIX
uHGOPMAMI U3 10 CpoiicTBa M BU/IBI OTHOIICHHIL.
pasIMIHbIX 11. Tlepsas u BTOpas HOPMAJIbHBIE
0
HCTOYHUKOB 1 033 | hopmpr. 5. IIpoektupoBanue
AQHHBIX, 12. Tpetbs u HOpMabHas Gopma boiica- | 0a3bl JaHHBIX.
Hpe§CTaBHﬂTb €€ B | Ko,
T MOM
PeoOyeMo 13. Omeparopbl  MaHUIYJIUPOBAHUS
dbopmarte ¢
JIAHHBIMHU.
HCITOJIb30BaHUEM
uHpopMaimonHsl | 14. ArperarHbie pyHKIUHU A3bIKA. 6. ST3p1k SQL
X, KOMITBFOTEPHBIX
U CETEBBIX
TEXHOJIOTHH.
CnocoOGHOCTH 1. IlemocTHOCTH, BOCCTaHABIMBAEMOCTb,
1. Bsenenne B 0asbl
OCYIIECTBIISTh 0e3omacHocth,  3pdexTuBHOCTE  0a3 AHHBIX
cOOp W aHanmM3 | IaHHBIX.
HCXOJTHBIX 2. SIzpixku CYB/I.
2. ApxuTeKTypa
JIaHHBIX st | 3. Vcropust coznanus si3bika SQL.
CYBJ
pacdera u | 4, Oyaxiuu CYBJ,
MPOCKTUPOBAHUA | 5, Mepapxuyeckas MOJIEIb TaHHbBIX.

CHUCTEM U CPEJCTB
aBTOMATH3aluu |
YIIPaBJICHUS

6. Ynpasinstomnas yacTb HepapXHUuecKon
MO/IEJIN.

3. Mozenn gaHHBIX

7. Jocronncraa u HEJIOCTAaTK!
PETSUMOHHON MOJICNIH JTAHHBIX.

8. llemocth 0a3bl JaHHBIX.

4, Penaumonnas
MOJIENTb TAHHBIX

9. IIpoexTHpoBaHuEe PENALUOHHON Oa3bl
JTAaHHBIX.

10. Hopmanu3aiiysi OTHOIIEHUH.

5. IlpoexktupoBanue
0a3bl JaHHBIX.

11. Onepartopsl onpeeneHus TaHHbIX.

12. BrioskeHHBIE 3ampOCHI.

6. S3pk SQL
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4. Onucanue noka3aresieil 1 KpUTepueB OlleHMBAHUS KOMIIeTeHIUit

MaKE€TOB IMPUKIAIHBIX
KOMITbIOTEPHBIX IPOTpaMM

[1K-5):

— HaBpikamu paboThI €
COBPEMEHHBIMU aNMapaTHbIMUA U
pOrpaMMHBIMU CpeJICTBaMU coopa u
aHaIM3a MHQOpPMAIIH.

Ioka3zarenn Ouenka Kpurepun
3HaTh CryneHT JODKEH BO BpeMs OTBeTa
(OTIK-6): nokazarb 3HaHusA: 0a3 manubix, CYBJI,
- OLICHUBATh MPOU3BOJAUTEIBHOCTD Pa3IUYHBIX MOJIeIIeH, OCHOBHBIX
BBIYUCIIUTEIILHBIX MAIIMH U CUCTEM, TEPMUHOB HUCIOJb3yeMble B HaydHO-
BBIOMPATH BEIYMCIUTEIHHBIE TEXHUYECKOH JmuTepaType 1o 0azam
CpezacTBa JiIsl MPOCKTUPOBAHUS naHHbIX. CTYICHT TOJDKEH UMETh HaBBIKU
YCTPOICTB 1 CHCTEM YIPAaBJICHHUS; BJIQJICHUS: WCTIOJIb30BAHUS
OIIK-9): OTJIMYHO YHUBEPCAIBHBIX IIPOIPAMMHBIX
- bazoBoe ycTpoicTBo IIPOYKTOB Ha  [IK, IIOHUMAaHUs
MEPCOHAIBHOTO KOMIIBIOTEPA. Marepuaia U ClIOCOOHOCTH BBICKa3bIBaHUS
[1K-5): MBICJIE HAa HAaYyYHO-TEXHUYECKOM SI3BIKE.
- OcHOBHBIE UH(POPMAIIMOHHBIE CtyneHT BO BpeMs OTBETa JOJDKEH
MPOIIECCHI TPOUCXOIAIINE B POIEMOHCTPUPOBATH YMEHUSI:
[EPCOHAIBHOM KOMIIBIOTEPE. UCIIOJIb30BaHUS HaBBIKOB aHaim3a
Ymernb OCHOBHBIX IIOHATHMH B TEOPUU CHUCTEM
(OIIK-6): yIpaBJeHus 0a3aMu JaHHbBIX.
— IIpuMEHATH NPUHIMITE 1 METOIbI OTBeT COAEPKUT HETOUHOCTH.
MOCTPOCHHS MOJIETICH, METO/IbI Xoporo JlonOIHUTEIBHBIE BOIIPOCHI TPEOYETCs, HO
aHajiM3a, CHHTE3a U OTUMHA3AINN ) CTYJEHT C HUMH CIIPABIIACTCS OTIUIHO.
[pY CO3JTAaHUH U MCCIIEIOBAHUS
CPE/CTB U CUCTEM YIIPABJICHUS; OTBeTHII TOJILKO HA OJTUH BOIPOC, JTHOO
OIIK-9): YAOB.JIETBOP cnabo oTBeTHI Ha 00a Borpoca. Ha
— Hcnonp3oBaTh EpCOHATBHBII HTEILHO JIOTIOJTHUTEIHHBIE BOIIPOCH! OTBEYAET
KOMITBIOTEP [UIS CAMOCTOSATEIBbHOM HEYBEPEHHO.
paboTHI.
TIK-5): Hey(0BJIETB Ha 06a Bompoca cTyneHT oTBe4aeT
| Hcnomssosats c6op 1 aHATH3 OPHTEAbHO HeyOenuTenbHo. Ha qononHuTensHbIe
Ty ——— BOTIPOCHI MTPETIOIaBATENIS TAK)KE HE MOXKET
MPOEKTUPOBAHUS CHCTEM OTBCTHTE.
VTIDARJICHHS GA3aMH IAHHEIX. Bo Bpems oTBeTa Ha 3aUeTe CTYJCHT
Baajers 3a4YTEHO IPOIEMOHCTPUPOBAJ YBEPEHHOE 3HAHHE
(OTIK-3): MaTepHuajia ¥ OTBETHIJI HA BOTPOCHI
— HaBpikamu paboThI € HpeTiofaBateii.
COBPEMEHHBIMH aIapaTHBIMUA U
MpOTrpaMMHBIMU CPEACTBAMHU
MCCIICIOBAaHHS U TIPOCKTUPOBAHUS
CHCTEM YIPaBIICHHS;
OIIK-9):
- JIOCTaTOYHBIM YPOBHEM Ha nocraBieHHbIe BOMPOCHI CTYICHT HE
HCIIOB30BAHNS YHUBEPCATBHBIX He sauTeno | OTBETHI Ha momoiHuTETEHBIE BOITPOCHI

npenoaaBaTesd TAKKE HC MOKCT
OTBCTUTH.
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4. MeToauuyeckue MaTepHaJibl, Onpeaesiiollie NMPOUeAYPbl OLEHUBAHUS 3HAHWI,
YMEHHIi, HABbIKOB M ONBITA 1eATEIbLHOCTH

JlucuuiiiiHa CUCTEMBI YIpaBJICHHWs Oa3aMy JaHHBIX HampaBlieHA Ha O3HAKOMIICHHE C
0azaMu  JaHHBIX, W HUX [PAKTUYECKUM TMPUMEHEHHEM B COBPEMEHHBIX CHCTEMax
TEJICKOMMYHUKAIIMH, HAa TOJYYCHHE TEOPETHUYECKUX 3HAHMM U MPAKTUYECKUX HABBIKOB
ucnonbs3oBanus pazmuuHbix CYBJ] u s3pika 3ampocoB SQL, v ux nanpHeMIIero uCrnojib30BaHus B
IIPAKTUYECKOU NEATEIbHOCTH.

W3ydeHne qUCHMIUIMHBI CUCTEMBI yIIpaBJeHHs 0a3aMu JaHHBIX MPEIyCMaTPUBACT:

— JIEKL UM,

— nabopatopHbie pabOTHI,

— MPaKTUYECKUE 3AHSITHS,

— KOHTPOJIbHYIO paldoTYy,

— CaMOCTOSITENbHYIO PadOTy CTYJEHTA,

— 3ayer,

— DSK3aMeH.

B xome ocBoenus pazgena 1 «BBeneHue B 0aszbl JaHHBIX» CTYACHTHI JOKHBI M3YYHTh:
OCHOBHBIC ITOHSTHUS ¥ ONPEICIICHUS TUCITUILINHBI U CTIOCOOBI MX TPUMEHEHHUSI.

B xonme ocBoenus paszmena 2 «Apxutekrypa CYB/l» cTyaeHTbl AOMKHBI H3Y4YHUTH:
pasznuunbie BUAbI apxuTektyp noctpoenuss CYB/l, ocnoBubie pynkiuu CYBJl u ocHOBHBIE SI3BIKH
ynpasnenus CYB/I.

B xome ocBoenms pasznmena 3 «Mopgenu JaHHBIX» CTYACHTHI JOJKHBI H3YYHUTH!
KJIacCU(UKALIUIO MOJIETIEH TaHHBIX, CETEBYIO U HEPAPXUUYECKYIO MOJIEIIH.

B xone ocBoenus pazznena 4 «PensiimoHHas MOJIETb JAHHBIX» CTYACHTHI JOKHBI U3YUUTh:
UCTOPUIO BO3HUKHOBEHUS PEJSIMOHHOM MOJENH, CTPYKTYPHYIO 4YacThb MOJENH, OOHOBIIEHUE
OTHOIIICHUH U IEJOCTHOCTh JaHHBIX B JAHHON MOJICIH TaHHBIX.

B xone ocBoenus pasnena 5 «[IpoektupoBanue 6a3bl JAHHBIX» CTYIEHTHI JOJIKHBI U3YUUTh:
M30BITOYHOCTh JIAHHBIX W aHoOMajduu oOHoBieHuid B BJl, HopMamu3amuio OTHOIICHHH,
MPOEKTUPOBAHUE PENALMOHHON 0a3bl JaHHBIX, U IPUMEHUTH MOJyYeHHBIC 3HAHUS Ha TIPAKTHKE.

B xome ocoenusi pazmena 6 «SI3pik SQL» CTyZHeHTHI MOKHBI HM3Y4YHTH: HANMCAHUE
3aMmpocoB, Kak paboTaloT pa3nuyHble onepaTtopbl s3bika SQL, u crmocoObl ompeseneHus AaHHBIX
npu oMoty si3eika SQL.

B mnpomecce mnpoBeaeHus 1a0OpaTOPHBIX pabOT MPOUCXOJUT 3aKpeIUICHHE 3HAHHM,
dbopMHpOBaHNE YMEHHI W HABBIKOB pealiu3alliy TpEJCTaBICHUs 0 pabore ¢ 0a3aMu JaHHBIX U
UCITONb30BaHue s13bika SQL.

B nmpormecce mnpoBeneHuss NPaKTHUECKUX pPadOT MPOUCXOIUT 3aKpeIIeHHE 3HaHWM,
dbopMupoBaHHE YMEHMM U HaBBHIKOB MPOEKTUPOBAHMUS pPA3IMYHBIX MOJEJeH JaHHBIX U
(dbopMHUpOBaHUS 3aTTPOCOB K HUM.

[Ipn moAroTroBKke K HIK3aMEHY PEKOMEHIyeTcs oco00oe BHUMAHUE YIEIUTh CIETYIOIUM
BOIIPOCAM: JIOCTOMHCTBA M HEIOCTATKU PEJSIIIMOHHONW MOJENN JaHHBIX, CETeBas MOJEIb, (QYHKIINH
CYB/1 u HopManu3auusi OTHOIICHUI.

PaGora ¢ nuTepaTypoil SBISETCS BaXXHEUIIUM OHJIEMEHTOM B TIOJYyY€HUHM 3HAHUN 1O
mucrurinae. [Ipexae Bcero, HEOOXOAMMO BOCIIONB30BAThCS CIICKOM PEKOMEHIYyeMOH Mo JaHHOH
JTUCIHUIUIMHE JIUTEpaTypoil. J[omONHUTENBHBIE CBEAEHUS MO U3YYaeMbIM T€MaM MOKHO HAWTH B
nepuoanyeckoi rneyatu u MarepHere.
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Ipunoxenne 2

AHHOTAIIUA

padoueil mporpaMMbl JUCHMILIMHBI
Cucrembl ynpapJieHusi 0a3aMu JaHHBIX

1. Hesab n 321244 TUCHHUIJIMHBI

[lenpbto M3y4yeHHE MUCHUIUIMHBI SIBISETCS: U3Y4YEHHE Teopuu 0a3 JaHHBIX, (opmupoBaHHE
MPAKTUYECKUX HABBIKOB IMPOCKTUPOBAHUS HH(DOPMAIMOHHBIX CHCTEM Ha OCHOBE 0a3 JaHHBIX,
dbopMUpOBaHUE MPAKTUYECKUX HABBIKOB CO3/IaHUSI PENIALIMOHHBIX 0a3 JaHHBIX B COBPEMEHHBIX
CYB/l, dopMupoBaHHe NPAKTHUYECKHX HABBIKOB [0 HCIIOJB30BAHHUIO si3bIKa 3ampocoB SQL,
dbopMupOBaHHE MPAKTUYECKUX HABBIKOB PabOThl C WHCTPYMEHTAJIBHBIMH CpPEACTBAMH OBICTPOI
pa3pabOTKU MPUIIOKECHHI.

3ajauell WM3y4eHMs JUCUUIUIMHBI SIBJIAETCA: IOATOTOBKA CTYIEHTa K CAMOCTOSITEIBHOMY
PELICHUI0  TEOPETUYECKMX M  MNPUKIAJAHBIX  33/Ja4  CBSI3aHHBIX C  [POEKTUPOBAHUEM
MH(OPMAILIMOHHBIX CUCTEM Ha OCHOBE 0a3 JaHHBIX.

2. CTpyKTypa IMCHUILIUHBI
2.1 PacmpenencHue TPYAOEMKOCTH II0 OTHCIBHBIM BHJaM Y4YEOHBIX 3aHATHN, BKIIOYAS
camocrosTenbHyto padory: JIk — 35 uacos, JIP — 35 yvacos, [13 — 17 wacoB, CPC — 57 4acos.
OO01mas TpyA0eMKOCTh JUCIUTLTHHBL cocTaBisier 180 wacoB, 5 3a4eTHBIX eqUHUIL

2.2 OCHOBHBIC pa3/ieiibl TUCIUILIAHBL:

1. Bsenenue B 0a3bl JaHHBIX
Apxurexkrypa CYB/]

Moenu JaHHBIX

PensiunoHHas MoeNb TaHHBIX
[IpoexTupoBanue 6a3bl JaHHBIX

S3pik SQL

ook wm

3. Illlanupyemble pe3ybTaThbl 00y4eHUs! (lepeYeHb KOMIeTeH M)

[Tpornecc n3yyeHHs QUCIUTUTMHBI HANIPaBJIeH Ha (popMUpOBaHHE CIIEAYIONIEH KOMITETCHIINH:
OIIK-6 - CrocoOHOCTh OCYHIECTBIATH IOUCK, XpaHEeHue, OoOpaboTKy M aHaIu3
WHPOPMALIUU U3 PA3IIMYHBIX HCTOYHUKOB U 0a3 TaHHBIX, IPEACTABIATh €¢ B TpeOyeMoM
dopmare ¢ HCHOIB30BAaHHEM HWHGPOPMALMOHHBIX, KOMIBIOTEPHBIX M  CETEBBIX
TEXHOJIOTHIA;

OIIK-9 - CrocoOHOCTh HCHONB30BaTh HABBIKM pabOTHl ¢ KOMIBIOTEPOM, BIIa/IETh
MEeTOJaMH  WH(OPMAIMOHHBIX TEXHOJIOTHH, COOMI0IaTh OCHOBHBIE TpeOOBaHUS
UH(POPMALIMOHHOM O€30M1aCHOCTH

[TK-5 - CiocoGHOCTh OCYIIECTBIATh COOp M aHAIW3 UCXOMHBIX JIAHHBIX IS pacdyera u
IPOEKTHUPOBAHUS CHCTEM M CPEJCTB aBTOMATH3AIMH U YIIPABICHUS

4. B NPOMeKYTOYHOM aTTeCTAlMHU: 3a4YET, IK3aMEH
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IMpunoxenne 3

IIpomoxon 0 0ononnenusX u usMeHeHuAX 6 padoueil npozpamme
na 20 __ -20 YueoHwlit 200

1. B paGouyto nporpammy o IUCHUIUIMHE BHOCSATCS CIEAYIOUINE TOTOTHEHHUS:

2. B pabGouyto nmporpaMmy 1o AUCUUIIIMHE BHOCSATCS CIEAYIOIUE U3MEHEHUS:

[Tporoxon 3acemanus kadenpsl Ne OT «__ » 20 r.,
(paspabomyux)

3aBenyromnuii kageapoit

(noonucs) (®.1.0.)
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IIpunoxenue 4

OOHJA OMEHOYHbLIX CPEACTB AJIA TEKYIIEI'O
KOHTPOJIA YCIIEBAEMOCTH 11O JAUCHUIIJIMHE

. Onucanue (poH/1a OLIEHOYHBIX CPEACTB (MACIOPT)

Ne
romme Jaievent Paznen Tema DOC
TeHIH | KOMIIeTeHIHHU
"
Cnoco6HOCTD 3. Monenu Knaccudukanus moneneit nauubix. | Omyemst no
OCYILIECTBIISITh JTAHHBIX 1abopamopHbvim
TIOMCK, pabomanm,
XpaHeHue, NPAKMUYECKUM
00paboTKy u BAHAMUAM.
aHaIu3 4. VcTopus Bopoca Omuemst no
uHbopmanuu u3 | Pensumonnas | OGHOBJIEHHUE OTHOILIEHHUIA. 1a60pamopHvIM
Pa3IMYHBIX MOJICIIh pabomanm.
HUCTOYHUKOB | | JaHHBIX
0a3 JIaHHBIX, | 5, H30LITOYHOCTD JTAHHBIX u | Omuemust no
OIIK-6 | mpencraBisath €¢ | [IpoekTUpoBaH | aHOMaJIMK OOHOBIIECHHS B B/, 1abopamopHbim
B TpeOyeMoM | e 6a3bl pabomanm,
(popmare C | JTaHHBIX. NPAKMUYECKUM
WCTIOJIb30BaHUE 3AHAMUAM.
M 6. SI3pik SQL | Omepatop  Beibopa  SELECT. | Omuemut no
MH(pOPMALMOHH dopmMupoBaHue 3a1pocoB K Oaze. 1abopamopHbim
bIX, pabomanm,
KOMITBFOTEPHBIX NPAKMUYECKUM
u CETEBBIX SAHAMUSIM.
TEXHOJIOTHIA.
CrnocobHOCTh 3. Mogenu CereBas MOzETb. Omuempwi no
MCIIOJIE30BATh JTAHHBIX 1abopamopHuim
HaBbIKU pabOTHI pabomam,
c NPAKMUYECKUM
KOMITEIOTEPOM, SAHAMUAM.
BIIA/IETh 4. CtpykTypa dYacTh peJSIIHMOHHON Omuemr o
METOIaMHU Penstmonnass | momenu.
MH(OPMALIMOHH | MOJEIb aabopamopHvin
BIX TEXHOJIOTHH, | TaHHBIX paboman,
cobmmoaTh o. IIpoexTupoBanue penssuuoHHON | Omuemubi no
OIIK-9 | OCHOBHBIC [IpoektupoBan | 6a3bl JaHHBIX. 1ab0pamopHbim
TpeboBaHUs ne 6a3bl pabomam,
WHGOPMAIIMOHH | JaHHBIX. APAKMUYecKum
oi 3AHAMUAM,
0€30MacHOCTH. KOHMPONbHAS
paboma.
6. S3pik SQL | Omepatopsl MaHunynupoBanus | Omuemuol no
JAHHBIMHU. 1abopamopHuiM
pabomanm,
NPAKMUYECKUM
SAHAMUAM.
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CrniocobHOCTD 3. Monenu | Mepapxudeckast MOJENb JaHHBIX. Omuembi no
OCYIIECTBISTh TAHHBIX 1ab0pamopHbim
cOop W aHamu3 pabomanm,
HCXOTHBIX NpaKmuyeckum
JAHHBIX TUISt 3AHAMUSM.
pacuera u |4, IlemocTh 0a3bl TaHHBIX. Omuemnwl no
IIPOEKTUPOBAHU | PemsiinonHast 1abopamopHbim
s CHUCTEM U | MOJCHb pabomanm,
CpEICTB TAHHBIX NpaKmuyeckum
aABTOMATU3AINH 3AHAMUSM.
[K-5 | A ypasienis o. Hopwmanuzanus OTHOILIEHUN. Omuempsi no

[IpoexkTupoBan 1abopamopHbvim

ue 0a3mbI pabomanm,

JTAHHBIX. NPAKMUYECKUM
3aHAMUAM,
KOHMPObHAS
paboma.

6. A3pik SQL | Onepatopsl onpenenenus JaHHbIX. | Omuemvl no
1ab60pamopHvIM
pabomanm,
NPAKMUYECKUM
3AHAMUSAM.

2. Onucanue Moka3zarejieidl U KPpUTEPUEB OIeHUBAHUS KOMIIETEeHIIUIH
IHoka3areau Ouenka Kpurepun
3narhb
(OIIK-6):
- OI[CHUBATH MPOU3BOIUTEIIHBHOCTh
BBIYUCITUTENLHBIX MAIIMH U CUCTEM, BEIOUpATh
BBEIYHCITUTEILHBIC CPEICTBA JUIS TPOCKTHPOBAHUS
N Bo Bpems 3amuThl
[YCTPOMCTB U CUCTEM YIIPABIICHUS;
. 1a00paTOPHBIX pabOT
OIIK-9):
. U TIPAKTUYECKUX padboT
- bazoBoe ycTpoiicTBO MepcoOHAILHOTO 3a4TEeHO
CTYJCHT OTBETHII Ha
[OMIIPIOTEPA. MOCTaBIICHHBIC
I1K-5):
MpernoaBaTesieM
- OcHOBHBIE HH(POPMAITUOHHBIE MPOIECCHI BOIDOCH
MIPOUCXOSAIINE B IEPCOHATBEHOM KOMIThIOTEPE. POCEL
Ymern
(OTIK-6):
— [IpuUMEHSTH MPUHITUITBI ¥ METOBI IOCTPOCHUS
MOJIEJICH, METO/IbI aHATH3a, CHHTE3a U
OTITUMU3AINHU TIPH CO3JAaHUH U UCCIICTOBAHHS
CPEIICTB ¥l CHCTEM aBJICHHUS,
P . yip ’ Bo Bpewmst 3amuTht
OIIK-9):
. 1a00paTOPHBIX paboT
— Hcrmonb30BaTh MepCOHATBHBINA KOMITBIOTED IS
. Y IPAKTHYECKUX padboT
CaMOCTOSITENIbHOM pabOTHI.
T1K-5): CTYJICHT HE CMOT J1aTh
' . He 32YTEeHO OTBETHI HA
— Hcnonb30BaTh cOOp M aHATM3 UCXOTHBII
MTOCTaBJICHHBIC
ITAHHBIX JUTS pacdeTa ¥ MPOCKTUPOBAHUS CUCTEM
MpenoaBaTesieM
yIpaBiIeHHus 0a3aMu JaHHBIX.
BoIpockl. JInbo otuer
Baragers HUMEET PsiJl 3aMEYaAHU I
(OTIK-3): '
— Habikamu paboThI C COBpEMEHHBIMU
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ATnmapaTHBIMUA U IPOTPAMMHBIMU CPEICTBAMU
MCCIICZIOBAHUS U TPOSKTUPOBAHUS CUCTEM
YTIPABIICHHUS;

OIIK-9):

— JlocTaTo4HBIM YPOBHEM HCIIOJIb30BaHUS
YHUBEPCAIBHBIX MMaKETOB MPUKIIATHBIX
KOMITBFOTEPHBIX TIPOTPaMM

[1K-5):

HaBbikamMu paboOTHI C COBPEMEHHBIMHU
anmapaTHBIMHA U IPOrPAMMHBIMH CPEICTBAMU
cObopa u aHanu3a uHpOpMaIuu.
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[TporpamMa cocTaBieHa B COOTBETCTBUU C (peepanbHBIM T'OCYAAPCTBEHHBIM O00pa30BaTEIbHBIM
CTaHJApTOM BBICHIEr0 OOpa30BaHUS MO HampaBieHHIO moaroroBku 27.03.04  VmpasneHnue B
TEXHUYECKUX cUcTeMaxX OT «20» HosOpst 2015 1. Nel1171

st Haoopa 2017 roaa: u yueOHbM mianoM OI'BOY BO «bpl'Y» s ouHo# hopMbl 00ydeHUS OT
«06» mapta 2017 1. Ne 125 , 3aouHoii ¢opmbl o0yuenus ot «06» mapra 2017 r. Ne 125 nns
3a04HOM opMbI (YckopeHHOTO 00ydeHwus) oT «04» anpens 2017 . Ne 203

st Haoopa 2018 roaa: u yueoHbM rianoM OI'BOY BO «bpl'Y» s ouHo# hopMbl 00ydeHUS OT
«12» mapta 2018 r. Ne 130, 3a0unoii popmer 00yuenust ot «12» mapra 2018 . Ne 130

IIporpammy cocraBui (u):

VubsaoB A.Jl. crapmmii npenogasarens kadenpsr YTC
@.U.0., dondcHocmb, yueHoe 36anue, (CmeneHs) (noonucs)

Pabouas nporpamma paccMOTpeHa ¥ YTBEpXkKACHA Ha 3aceaHuu Kadeapbl YTC
(coxkpawennoe naumenosanue)

oT «28» gexabps 2018 r., mpoTokoin Ne 6

3aBenyrommii kapeapoit YTC Urnarees 1.B.
(paspabomuux) (noonucw) (D.1.0.)
COTI'JIACOBAHO:
3aBenyronuii BeITycKaromie kageapoit Urnatses 1.B.
(noonucw) (@.14.0.)
HupexTop OubanoTexu Cornuk T.O.
(noonucw)

Pabouyas nporpamma ogo6peHa MeToandecko komuccuennt JuA Qaxynbprera
(coxpawennoe naumenosanue)

oT «28» nekabps 2018 r., mpoTokon Ne 6

[Tpencenarens MeToIMUECKO KOMUCCHHU (haKyIbTEeTa VYnbsHoB AL,
(noonucw) (D.1U.0.)

COT'JTACOBAHO:

Hauvanbauk

y4eO0HO-METOIMUECKOTO YIpaBICHUS I'.I1. Hexeseng

Perucrpanmonnsiii Ne



