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1. INEPEYEHb

IINTAHUPYEMBbIX

PE3YJIbTATOB OBYYEHUA 11O

AACHUIIJIMHE, COOTHECEHHBIX C IIJIAHAUPYEMBIMH PE3YJIbTATAMH
OCBOEHMHSA OBPA3OBATEJIbBHOMU ITPOI'PAMMBbI

Bujg nesTeabHOCTH BBIITYCKHHUKA

I[I/ICHI/IHJ'H/IHa OXBAaTbIBACT KPYI' BOIIPOCOB, OTHOCAIIUXCA K HpOBKTHOfI, ITIPONU3BOACTBECHHO-

TEXHOJIOTUUECKON

BuaamM HpO(bGCCI/IOHaJIBHOf/'I ACATCIIBHOCTHU BBIITYCKHUKA B COOTBCTCTBUH C

KOMIICTCHIUAMUA U BUAAMU ACATCIIBPHOCTH, YKa3aHHBIMU B y‘Ie6HOM IJIaHE.

Meab AMCIUATIMHBI

OBJIaACHUEC O6y‘{aIOI_HI/IMI/ICH OCHOBAaMH TECOPETUYCCKUX U IMPAKTUICCKUX 3HaHMii B 00Jj1acTH 6a3
JaHHBIX, COBPCMCHHLIX MHCTPYMCHTAJIBHBIX CPCACTB MOACIUPOBAHUA U YIIPABJICHUA NOCTYIIOM K

I/IH(i)OpMaHI/IOHHI)IM MacCCHUBaM.

OCHOBHBIMH 3a]a4aMU JUCLMILIMHBI SBIISIOTCA:
U3y4eHHE TEOPETHYECKUX U MPAKTUYECKUX OCHOB NPUMEHEHUS BO3MOXKHOCTEH 0a3 JaHHBIX
(MIpOEeKTUpOBaHUE, BEICHUE U UCIIOJIb30BaHUE 0a3 JAHHBIX).

Kon Conepxanue IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB
KOMIIEeTEHIIHHU KOMIIeTeHIM i 00y4yeHusi 10 TUCHHILINHE
1 2 3
OIIK-1 CIOCOOHOCTBIO 3HATh:
UCIIOJIb30BAaTh HOPMATHBHO- | — HOPMATUBHO-IIPABOBBIE JIOKYMEHTHI,
MPaBOBbBIC JOKYMEHTHI, MEXIyHAPOJAHBIC U OTCYECTBEHHBIE CTAHIAPThI
MCKAYHAPOAHBIC u B o00nacTd MHPOPMAIMOHHBIX CHUCTEM H
OTCYECTBEHHBIC CTaHAAPThI TEXHOJIOTHI
B 00JIacTH | yMeTh:
MH(OPMAIMOHHBIX CUCTEM U | — JCIIONB30BATh HOPMAaTHUBHO-TIPABOBEIE
TEXHOJIOT Ui JOKYMEHTHI, MEXKIYHApOHBIC u
OTCUYECTBCHHBIC  CTaHIAApTBl B  00JIaCTH
MH(POPMAIIMOHHBIX CUCTEM U TEXHOJIOTHHA.
BJIA/I€Th:
— HaBbIKaMU pabOThI ¢ HOPMATUBHO-TIPABOBBIMH
JIOKYMEHTaMHU, MEXTyHApOIHBIMH u
OTEUECTBEHHBIMU CTaHAApTaMH B 0OJacTu
MH()OPMAITMOHHBIX CUCTEM U TEXHOJIOTUHN
I1K-6 CIIOCOOHOCTBIO coOuparth | 3HATH:
ACTAJIbHYIO MHQOPMAIMIO | — OCHOBHEIE HampaBJieHuss cOopa H aHamu3a
JUISL (Gopmanuzanuy | TpeGoOBaHMiA MOJIL30BATENEN;
TpeOOBaHUli MOJNL30BATENEN | yMETh:
3aKa34ynKa — pa3pabaTpiBaTh  KOHIENTYaJbHYIO  MOJEIb
MPUKIaTHON 00TacTH;
— TpOBOAUTH (OopMANTH3aALUI0 W PeaATU3aAIUI0
perieHus MPUKIAIHBIX 33]1a4;
BJIA/I€Th:
— HaBbIKAMHU  TOCTPOCHHS  KOHIIENITYaJIbHOU
MOJIeNIN TIPEAMETHOMN 001acTH;
IK-7 CIIOCOOHOCTBIO  TIPOBOJAWTH | 3HATH:
OIMCaHHE NPUKIIATHBIX | — OCHOBHBIE KOHCTPYKIMH HWH(POPMAIMOHHOMN
IIPOIECCOB U | MOJIeJIH TPEAMETHOM 00acTu 6a3bl JaHHBIX;
MH(POPMALIMOHHOTO — OCHOBHBIE KOHCTPYKUMHU (YHKIIMOHAIHHON
obecneuenus PEHICHUS | MOneny TPEAMETHOW 00acTH, MpeIHa3HAYCHHBIX
MPUKIATHBIX 33734 TUTS OITUCAHUS MIPOIECCOB o0paboTku
uH(popMaluuy,
YMeTh:
— HCHOJIb30BAaTh METOAOJIOTHIO MOJICIUPOBAHUS
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«CYILIHOCTb-CBSI3bY;

— wucroib3oBaTh Merogonoruio IDEFO;

BJIAJ€ETh:

— Hasblkamu ER-MoznenupoBanus;

— HaBblKaMM pabOTBl € HMHCTPYMEHTaJIbHBIMU
CpeICTBaMU MPOEKTUPOBAHUS 0a3 JaHHBIX;

[1K-14

CIIOCOOHOCTh OCYIIECTBIIATH
BeleHHe 0as3bl JAHHBIX U
HOJICPKKY
UH()OPMAIIMOHHOTO
obecrieyeHus perneHus
NPUKJIAIHBIX 3124

3HATH:
— KJIaccu(UKAIUIO U MOJENU JaHHBIX;

— OCHOBHBIE MOJIOKEHUI KOHIENIUHU 0a3 TaHHBIX
Y TIPUHLUIIOB MOCTPOEHUs 0a3 TaHHBIX;

— cucreMsl ynpasienus b/[;

— OCHOBHBIE TMpPEUIOKEHUS A3bIKA 3alpOCOB
SQL;

YMeTh:

— BBIOMpAaTh WHCTPYMEHTAJbHBIE CpEACTBA U
TEXHOJIOTHU MTpoeKTUpoBanus bJl.

— TPUMEHATH METOJBI MPOSKTUPOBAHHUS 0a3
JTAHHBIX,

— paborats B koHKpeTHOM CYB/];

— pabotarh ¢ 0a30il TaHHBIX CPEACTBAMH SI3bIKA

SQL

BJIa/I€Th:

— HaBbIKaMH PUMEHCHHS COBPEMEHHBIX
METO/I0B cO0Opa, 00pabOTKU M aHaIN3a JaHHBIX;

— HaBbIKaMH peanu3alu  MPOCKTUPOBAHUS

pensiiuonHou b/,
— HaBbIKamMH paboThl B KOHKpeTHO CYB/]




2. MECTO JUCHOMIUIMHBI B CTPYKTYPE OBPA3OBATEJIbHON
ITPOI'PAMMBbI

Juctumauaa b1.5.18 Ba3el JaHHBIX OTHOCHUTCS K 0a30BOM.

Hucuunnuna ba3el maHHBIX O0asupyercs Ha 3HAHUAX, MOJYYEHHBIX IPU H3YYECHUU
muctumuine: Uadopmatruka u nmporpammupoBanue, JluckperHas maremaruka, MHpopmanmoHHbIe
CUCTEMBI U TEXHOJIOTHH.

ba3pl nmanHbIX MPEACTABIISIET OCHOBY JUIsl M3ydeHUsl aucuuiuiuH: lIpoekTupoBanue
nH(pOPMalMOHHBIX cucTeM; Pa3paboTka mporpaMMHBIX IpuiiokeHui; [IporpaMMHuas nHXeHepHsl.

Takoe cHuCTeMHOE MEXAUCIUIUIMHAPHOE M3yYEHHE HANpaBiICHO Ha  JIOCTHIKEHUE
tpedyemoro ®I'OC ypoBHS MOATOTOBKH MO KBaTU(UKAIIMN OaKaIaBp.

3. PACIIPEJEJIEHUE OB BEMA JUCHUIIJIMHBI

3.1. Pacnipeesienue o60beMa TUCHMILIMHBI 0 opMaM 00yUYeHUsI

Tpyooemkocmob Oucyuniunsl 8 uacax
S 3 Buo
6) § N o 2 npomesicy
Dopma 2 3 § S S Kypcosas mouno
00yueHus § g = § § paboma ammecmay
IR IR AR uu
«| S| 3| 5| 55588 £5
S8 32| 8|8¢| 35| 8¢
| ol &/ | |8 |5 K8 | Cq
1 2 3 4 5 6 7 8 9 10 11
Ounasn 2 |34 216 | 88 | 35 | 53 - 101 KP 3a4erT,
JK3aMEH
3aounasn 3 - 1216 | 25| 9 - 16 182 KP JK3aMeH
3aounas - - - - - - - - - -
(yckopeHHoOe
o0OyueHue)
OuHo- - - - - - - - - - -
3a04YHasl

3.2. Pacnipenesienne 00beMa TUCHMIIIMHBI 10 BUAAM YYeOHBIX 3aHATHH U TPYA0EMKOCTH

em.u.6 Pacnpeodenenue
Tpyoo- UHMEPAKMUBHOU, | po cemecmpam, uac
Buo yueonuvix 3anamuii eMKOCmb |QKMUBHOU, UHHO6A-
(uac.) UUUOHHOUL hopmaXx, 3 4
(uac.)
1 2 3 4 5
I. KonrakTHas pa6oTa o0y4yaromuxcs ¢
npenoaaBaresieM (BCero) 88 18 34 o4
Jlexumm (JIx) 35 6 17 18
Jlaboparopusie pabotsr (JIP) 53 12 17 36
Kypcosas pabora + - + -
['pynnoBbie KOHCYIBTaLIUU + - + +
I1.CamocTosiTeIbHAS padoTa
o0yuaromuxcs (CP) 101 2 %9




[MoxroroBka Kk 1a00PATOPHBIM 3AHITHSIM 72 - 72
BeinonHeHue KypcoBoii paboThI 2 2 -
IToAroToBKka K 9K3aMeHy B TEUCHHE CeMeCcTpa 27 - 27
I11. IlpomexyTouHasi aTTECTANMA 3a49ET + + -
9K3aMeH 27 - 27
OO01ast Tpy10eMKOCTh JUCIUIUIMHEI .  Yac. 216 36 180
3a4. ejl. 6 1 5

4. COAEP) KAHUE JUCHUIIJINHbI

4.1. Pacnipeesienne pa3/ie/ioB TUCUUIJIMHBI 110 BUJAM YUeOHBIX 3aHATHI

- 1J1sl 04HO# (pOopMBI 00YUEHHS:

Buowl yueonwvix 3anamuil, éKkirouan
Camocmoamenvuy paoomy
Ne pas- Haumenosanue Tpyooen- odyuarowuxca u mpyooemxkocms; (uac.)
oena pa30eﬂa Kocmb, y “eOHble 3aHAMUA camocmosame
(qac.) JIbHAA
Jlabopamopnuie padoma
AeKuun pabdomul odyuaio-
wuxcs
1 2 3 4 5 6
1. OcCHOBHBIE MOJIOKEHHUSI TEOPHH 8 4 0 4
B/
2. Mopgeaun JaHHBIX. 6 2 0 4
3. PensitioHHbIE MO/IeJIH M SI3BIKH. 19 4 0 15
4. Ipenmernas  o6jacth  0a3bl 45 5 20 20
JAHHBIX.
5. Kusnennnplii uuka bJ1. 15 4 0 11
6. IIpoexTupoBanue bJI. 65 11 27 27
7. CTpyKTYpHPOBAHHBIH SI3BIK 31 5 6 20
3anpocoB SQL.
HUTOI'O 189 35 53 101
- 1JIs1 3204HOM opMBbI 00yUeHHs:
Buowi yueonvix 3anamuii, 6Kknouan
camocmoamenvuyo paoomy
Ne pas- odyuarowuxca u mpyooemKocme;
dena Haumenosanue Tpyooem- (uac.)
pasoena Kocmb, yueOHble 3aHAMUA camocmonme
(uac.) JIbHAA
Jlabopamopnuvie padoma
AeKuu pabomui obyuaio-
wuxcs
1 2 3 4 5 6
1. OcHOBHBIE TOJIOKEHUS] TEeOpUH 14,5 0,5 0 14
BJ.
2. Mopgean JaHHBIX. 14,5 0,5 0 14
3. PejslMOHHBIE MOJEIU M A3BIKH. 25,5 0,5 0 25
4, IIpenmeTrnass  o6JjacTh  0a3bl 225 0,5 0 22
JAaHHBIX.
5. Kuznennbiid uukia b/, 65 5 13 47
6. IIpoexTupoBanue BJI. 33 1 2 30




7. CTpYKTYpUpPOBaHHbIH SI3BIK 32 1 1 30
3anpocosB SQL.

uToro 207 9 16 182

4.2. Copepxanue JMCUMILIMHBI, CTPYKTYPHPOBAaHHOE 110 pa3/iesaM U TeMaM

Pa3nen 1. OcuoBubie nonoxenus teopun bJI. (KoMmiL. ripe3eHtanus — 4 daca)
HNHudopmanus Kak couHalbHbIi pecypc

PazBuTHe cucteM cBsA3M M KOMMYHUKALMI MPUBEIIO K YCIOKHEHHIO U TuddepeHnmanum nHOpMaIMOHHBIX
MPOLIECCOB B YeNoBeYecKoM odmecTBe. CIOCOOHOCTh HAaKaIIMBaTh HH(pOPMAIHIO U o0ecrieunBaTh 3 (HEeKTHBHBIN
JIOCTYII K Heli CTAaHOBHTCSI ONIPEIEIISIONIMM (haKTOPOM HE TOJIBKO Pa3BUTHS YEIOBEYECKOro 00ILEeCTBa, HO U
HOAJIEP KAaHUS €T XKU3HECTIOCOOHOCTH. BEICTpBIi pocT 00beMOB HH(pOPMANNH, 3aKPEIUICHHONW Ha BHEIIHUX TI0
OTHOIIICHHIO K YEJIOBEKY HOCUTENAX, IPUBET K MOSBICHHIO HOBBIX OOIECTBEHHBIX HHCTUTYTOB (ONOIHOTEKN, APXHBBI,
npecca, BEMYUCIUTENbHbIC ICHTPHI U T. 1I.) U CTICIHAIBHBIX CHCTEM (CITy>KObI HAyYHO-TEXHHUYIECKOH HH(OPMALIUH,
CIpaBOYHBIE CITYXKOBI, TTI00abHBIE HH(POPMAITOHHBIE KOMIBIOTEPHBIE CETH).

Pa3BuTHe cpecTB BRIYNCIUTEIBHON TEXHUKH M HHPOPMAIIMOHHBIX TEXHOJIOTHH OTKPBIIIO HOBBIE BO3MOXKHOCTH H
CIIOCOOBI XpaHEHHS, TPEACTABICHNS U TIONCKAa HH()OPMALIUH, B YACTHOCTH, CO3JAHNE BEIYHCIUTEIBHBIX CUCTEM,
"MOCTYIHBIX IO TPEOOBAHMIO" - T.€. BBIYUCIUTENBHBIE PECYPCHI CTAHOBSTCS TAKMM K€ TOCTYIHBIM PECYPCOM JUIs
MOTPEOIICHUs YEIOBEKOM, KaK 3JICKTPOIHEPIUsl, IPUPOIHBI ra3, BoAa.

Taxum 00pa3oM, pe3Ko BO3pacTaroT TpeOOBaHUs K KAYECTBY U HaJEKHOCTH ITPOCKTUPOBAHUS CHCTEM IJIsl pabOThI
¢ uHpopMalueil, IpeCTaBIIeMON B JJICKTPOHHOM BHUJIE.

HNudopmanus u jaHHbIE

[Ipexne 4em nepeiTr K 00Cy)IeHHIO TOHATHS HHpopMarrorHoi cucteMsl (MC), monsITaeMcs BBIICHUTD, YTO
K€ IOHMMAETCs 1MoJ1 cJI0BOM MH(popMarysa. OTBETUTH Ha 3TOT BOIIPOC U MIPOCTO, M CIOXKHO: CI0BO "HH(DOopManus”
CBSI3aHO C IIMPOKHUM KPYTOM MOHATHH, B TOM YHCJIC M ONPEACIECHHBIX CTPOro MaTeMaTHyecku (nHpopmanus 1o
[llenHoRy, HanpUMeD).

ConeprkaTenbHas K€ CTOPOHA MOHATHS "MHpOpMaya" 04eHb MHOTOTPaHHA U HE MMEET YeTKUX CEMaHTHYECKUX
rparnl. OHAKO BCera MOXKHO CKa3aTh, 9TO MOXKHO C HEeH fenaTh. IMEHHO OTBET Ha 3TOT BOIIPOC Yallle BCETO U
MHTEpPEeCyeT KaK CUCTEMHBIX aHAINTHKOB U pa3padoTunkoB (MC), Tak 1 nosip3oBareneil nHGopManuu (€€ OCHOBHBIX
noTpeduTesnen).

C TouKH 3peHHs KaK MoJib3oBaTesel, Tak u pazpadorurkoB MC, y undopmanuu ectb 0HO BaXKHOE CBOMCTBO -
OHa SIBJISIETCSI €AMHULIEH JaHHBIX, MOJUIeKaInX o0padorke. OObIYHO HH(POPMAIHS NOCTYIAeT NOTPEOUTETI0 UMEHHO B
BUJIE JIAaHHBIX: Ta0ONUII, TPa(UKOB, PUCYHKOB, (DUIIBMOB, YCTHBIX COOOILEHNH, KOTOpbIE (PUKCHPYIOT B cebe
MHGOPMALIUIO ONIPENeNICHHON CTPYKTYpHI U THUIA. TakuM 00pa3oM, JaHHbBIE BHICTYIAIOT KaK CIIOCO0 MPeICTaBICHHS
nH(pOpMaLuK B ONpe/IeIeHHOH, PUKCHPOBaHHOI (hopMe, IPUTOAHON T 00pabOTKH, XpaHEHHS U Iepeadn. XOoTs
OYeHb YacTO TepMHUHBI "HHpopManmsa" 1 "TaHHEIE" BRICTYIAIOT KaK CHHOHUMBI (OCOOCHHO B Cpelie pa3padoTINKOB
HC), cnemyer mOMHUTH 00 3TOM MX CYIIECTBEHHOM OTJINYNH. VIMEHHO B JaHHBIX HH(POPMAIHS 00peTaeT
MHTEpIpeTalnio B koukpetHoit C.

Ha puc. 1.2 npocymmupoBans! B 06mux yeprax GyHknuu MC gyepes ee OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTHI.

I Hudopmannonnas cucrema

OcuoBubie PyBKIHE HHPOPMANHOHHON CHCTEMbI:
* cbop uHopMaru;

L__3| *xpaHenHe HHOpMALHK;

* nouck n obpaborka uHGopMaLHH;

* nepesada HHGoOpMarHH.

OcCHOBHBIE CTPYKTYPHBIC KOMIIOHEHTBI:

* annapartHoe 006eCCYCHHE;

L—»{ *nporpayMmHoe obecredeHne;

* JIMHIBUCTHYCCKOE 0DCCICYCHHE;

* OPraHM3aLHOHHO-TEXHOIOTHIEeCKOE 00eCIIeICHHE.

Puc. 1.2. Onpenenenyie NHGOPMATMOHHOH CHCTEMBI

Hrepanmonnas nporeypa HoCTpOSHUs! HH(POPMAIIMOHHBIX CUCTEM

B uem cocToHUT IpenMyIIecTBO OPUEHTAIMH Ha aBTOMATH3AIHI0 OCHOBHBIX OM3HEC-TIPOIIECCOB IPHU
ABTOMATH3aIM{ OPTaHU3AINN MU MPeInpuATHs? TpaguinoOHHO U TIOBCEMECTHO HCIIONIB3YEMBIM ITOAX0I0M (0COOEHHO
Ha HAYaJIbHBIX ATanax pa3BUTHSA HHYOPMAIIOHHON HHOPACTPYKTYPHl OPTaHU3AINH) SIBISETCS IPUMEHEHHE TaK
Ha3bIBAEMOTO M033Ja9HOTO METO/a PEUICHHUS 3a/1a4 aBTOMATH3AIMH, HAIIPABICHHOTO HA PEIIEHHE TOCTAaTOYHO MPOCTHIX
Y TIOHSTHBIX PYKOBOJICTBY 3ajad.

Huzkas otnaua yxe cymectytomieir UC opraHu3anny Ha TEKyIIeM dTalle ee dKCIUTyaTallii TaKKe CTAaHOBUTCSI
TOPMO3SIIUM (akTopoM. [3MeHeHNe HallpaBieHNH On3Heca OpraHu3alyy U psig APYruX (GaKToOpoB MPUBOIST K
BoIpocy nepecmorpa otHomeHnus k C B opranusanuy, T.e. K ©3B€YHOMY BOIIPOCY - IIEpeAeaTh WU HA4aTh C HaYaja.
Hauatp cHavana Bcerna BeirogHeil. Mo>kKHO IPUMEHHTH YK€ XOPOIIO 0Tpa0OTaHHbIE B MH(YOPMATHKE METOIUKH


http://www.intuit.ru/studies/courses/1095/191/lecture/4967?page=1#image.1.2

MPOEKTUPOBaHUS "cBepXy-BHU3" WK "cHU3Y-BepX". OQHAKO paHO WM MO3AHO OMSITh BCTAHET BOMPOC O COOTBETCTBUU
TpeOOBAHUSIM CETOAHSIIHETO JTHS.

Jaxe B Tex ciy4asx peanusaimu MC, KOTOpbie 0I00PAIOTCS CUCTEMHBIM aHATTH30M, HE YAaeTCsI U30eKaTh
nepenenku MC, T.k. 0Ha, Kak OpraHuvecKasi 4acThb MPOU3BOJCTBEHHOI'O MIPOLECCa, JOJKHA CIIEe0BaTh U OTBEYATh
CTpaTETUUECKOMY reHepalbHOMY OU3HEC-TIaHYy Pa3BUTHS OpraHu3aiuu. Takol miaH Bcerjaa JOKeH ObITh, eCiu
OpraHu3aIyst cOOMpaeTcs JOJTO KUTh B CBOEM CEKTOPE PHIHKA.

Konuenmus 0a3 JaHHBIX

[onmasmnsromee GOMBITMHCTBO KOMITBIOTEPOB, KOTOPBIE UCTIONB3YIOTCS I alllIapaTHOTO 00eCICUeHHS
coznmarensimu VIC, sBistrotest kommblotepamu GpoH Hefimana. OcHOBHASI nes, TIOJI0KEHHAs! B OCHOBY CO3IaHHS
KoMmmbioTepa (o HeiiMaHa, COCTOUT B TOM, YTO KOMITHIOTEP MPEACTABIIET COO0I BRIYUCIATENFHYIO MAIINHY C
3arpy’kaeMbIM B €T0 aMsITh KOJOM - IIpOrpaMMaMHy 1 TaHHBIMH. B mporiecce cBoei paboTHI Takasi MaIInHa
HHTEPIPETHPYET KOJI M Pa3IIUYacT POrpaMMbl (MCTIOHAECMBIN KOJT) U TaHHbIC (HEHCTIONHACMBIHN KOJ).

OCHOBHBIE TIOIXO0IbI K 00pa00TKe HH(POPMAIK B aBTOMATH3UPOBAHHBIX HH()OPMAIIMOHHBIX CHCTEMAaX

OHUM W3 MIaBHBIX BOMPOCOB pa3paboTku mporpammuoro odecrneuenus MC (1 mporpaMMUpOBaHUS KaK
CaMOCTOSTEIIFHON TUCIUILIMHEI) SBJSIETCS BOIPOC O COOTHECEHUH MPOrPaMM U JIaHHBIX, HOO pEIlleHHEe 3TOTO BOMPOCa,
B KOHCYHOM CUETE, ONPECIISACT BEIOOP alrOPUTMOB 00pabOTKH MH(OPMAIHH, allapaTHBIX CPEICTB
U TEXHOJIOTUYECKO# miatdopmbl. DyHIaMEHTANIEHBIM IPUHIIMIIOM B PEIICHAN BOIIPOCA O COOTHECEHUH MPOTPaMM U
JTAHHBIX SBIACTCS KOHIETNS He3aBUCUMOCTH TIPHUKIATHBIX IPOTPaMM OT JaHHBIX, U HEBAXXHO, Kakast 00paboTka
JAHHBIX TPEAToIaraeTcs: HEHTPAIN30BaHHAS WIH pactpeneneHHas. CyTb 3TOH KOHIETIINN COCTOUT HE CTOIBKO B
OTJENICHUH IPOTPAMM OT JIaHHBIX, CKOJIBKO B PACCMOTPEHUH UX KaK CAMOCTOSATEIFHBIX B3aNMOACHCTBYIOIIHX
00BEKTOB.

OpHO¥ U3 OCIeTHIX MOAU(HUKALINI STOTO IPUHIIHIIA SBIIICTCS KOHIICTIIINS HE3aBUCUMOCTH TTPHUKIIATHBIX
MpoTrpaMM OT AaHHBIX BMECTE C MPOLCAYPaMHU X 00paboTKH (00BEKTHO-OPUECHTHPOBAHHBIN MTOAX0]] B
MPOTPaMMHUPOBAHKH ), KOTOPBIH MO3BOJISACT PEIIUTh PsIT BOIPOCOB 00pabOTKY NaHHBIX, CBA3aHHBIX C HHTEPIpETalneit
CEMAHTHUUYECKOTO CMBICIIA JAHHBIX.

| OcHoBHBIE KOHIENHX 06PaboTKH TAHHBIX |

| Kounenuus paiinosoii cucremnt

* nannste UC npencr B BHJIE H (aiinos necymei
OnepanHoHHO#H CHETEMBI;

* crpykrypa dhaiina onpenenserca paspaGoraukom MC
(coBMemeHne JOTHYECKOH H QUIHTECKOH CTPYKTYPH IRHHBIX);

* mobast IporpamMma, CoAePKAIAs 3aNPOC K AAHHBIM, IOIKHA YMETh
HHTCPIPCTHPOBATE CTPYKTYPY HEOOXOAHMBIX /U1 PCATH3AIMH 3a1Tpoca
(haiinos (3aBHCHMOCTS NpOrpaMM 06pabOTKH OT OPraHH3AIMH JAAHHBIX);

* KaKJIBIH 3anpoc TpeGyeT B IPHHITHIIE CBOCH MpOrpaMMel 06paboTky
(pasnoobpa3ie ToueK 3peHHS ATTOPHTMHYECKYIO 06paboTKy JaHHBIX).

Konnenmus 6a3 1annbix

* nannsie MC p B aiinax Hecy Onep CHC
* hu3meckas cTpykTypa Gaiiior GHKCHpYeTCH, a JOrHYecKas CTpyKTypa
JAHHBIX TIPE/ICTABNAETCA Ha ee 0CHOBe (pasjienenne H GH3HIecKoi
H JIOTHUCCKOH CTPYKTYPBI JaHHBIX);
* obpaboTka 3anpoca K JaHHEIM PEAH3YETCA Yepes CreHanbHblit uETepdeiic
(ne: CTh NIPOTPAMM OT OPTaHH3aIHH

JIaHHBIX);
* IIPOrpaMMLl pa3pabarsiBAIOTCS HA OCHOBC CAMHOM TOUKH 3PCHHUS
Ha pouEiypbl 00paboTKH JaHHBIX.

K 00BCKTHO-OPHEHTHD x 6a3 JaHHbIX
« nannsie MC p B aiinax necymeii Onep CHCTEME;
* unopmanms MC npeacTarnisercs B BHAe 0GBEKTOB (TOTHYECKas CTPYKTypa
H METOZIHI - TIf T JorHYecKoit i G il CTPYKTYpBI

0CTACTCA B CHIIC);
* 0bpaboTka 3anpoca K JAHHEIM peaiusyercs qepes narepdeiic

p oOBeKTaMH (He b IPOrPamMM H 0GHEKTOB);
* MPOrpamMMbl Pa3pabaTHIBAIOTCS HA OCHOBE €THHON TOYKH 3PEHAA HA KIIACChl
0OBCKTOB M HiCH PHOTO HCI nporp: 0 Koza.

Puc. 1.3. OcHOBHbIE KOHLIENLIUK 00pabOTKK HHBOPMAIIK

l MeToant 06paboTKH AaHHBIX

I Hozanaunsiii MeTox

Cymb: JIEKOMITO3HLIAA POTPaMMBl Ha TO3A/IA4H O CBOMMH GIOKAMM JIaHHBIX,
CBOMMH ANTOPHTMAMH.
Ipotexs:
* H3GBITOYHOCTD NAHHBIX;
* B3AHMOCBS3b MY IAHHBIMH H TPOrPAMMOFE;
* 3aMKHYTOCTh CHCTEMbI;
cerect Ay cxema

* Hay P JIAHHBIX.

Metoa 6a3 nannbix

Cymp: Hamuame OTACTBLHOTO OMHCAHHA JOTHYCCKOH CTPYKTYDPHI JAHHBIX,
C/IMHAs TOUKA 3PCHHS HA MPOLCAYPh 0OPABOTKH JAHHBIX.

Ipobnemui:

* 1poBIeMa IPECTARICHHS JAHHBIX;

* npoGiiema ofyuenns nepconaa;

* CTPYKTYpHAsI P yupexzenns ( ):

MeTo1 06beKTHO-0PHEHTHPOBAHHBIX 623 TAHABIX

Cymb: urdopManys (JaHHbIE + IPOrPAMMBI) IPEACTARNACTCH OTBEKTAMH,
KOTOpBIE (0 ).
Ipobinemsi:

* npo6nema onpenenenns 00HeKToB (K1acchl);

* npobnema oGyueHHs nepcoHana;

* PEOPraHH3alMA YIPERICHHA.

Puc. 1.4. OcHOBHBIE MeTOIBI 00PaOOTKHN HH(DOpPMAITIH
Konuenuus 6a3 1aHHBIX



Wnest mOBBIILICHNS CTETIEHH HE3aBUCUMOCTH 00padaThIBAIOIIUX IIPOIPaMM OT CIIOCOOOB XpaHEHHs ¥ COJCPIKaH U
XPpaHHUMBIX JJaHHBIX BIIEPBbIE ObljIa UCIIOJIb30BaHA B KOHIENIMY 0a3 TaHHBIX ITyTeM pa3JeIeHus! JOTHYECKOTro 1
(u3MyecKoro ypoBHEW XpaHEeHHUs JaHHBIX B 1964 ro/1y B HCCIIeIOBaHUAX COTPYIHUKOB pupmbl IBM.

UYro ke MPUHATO MOHUMATH 110J] 6a30i JaHHBIX? ba3y NaHHBIX B 00IIEM ClTydae MOXHO OINPEICIUTh Kak
YHUGHUIHUPOBAHHYIO COBOKYITHOCTh XPaHUMBIX M BOCIIPOU3BOIUMBIX JaHHBIX, HCIOJIB3YEMbIX B PAMKaX OpraHu3aluu
(Engles R.A., 1972 r.). OmHako noHsATHE 0a3bl JaHHBIX HE OCHOBEIBACTCS B HACTOSAIIECE BPeMs Ha CIMHON KOHIICTIIIUH,
CKOpee 3TO IeJI0e CEMEUCTBO CBA3AHHBIX MEXITy COOOW OHATHHA U3 TPEeAMETHON 00JIaCTH, TPOTPaMMHOTO 1
annapaTHOro 00ecneyeHuns], aHaIN3a 1 MOJICTTMPOBAHNS JaHHBIX M IPHIOKEHHH. MBI 1aiNM HECKOJIBKO
oTpezieTIeHUH 6a3bl JaHHBIX.

Onmnpenenenue 3. ba3za 1aHHBIX.

(ITo dx. Mapruny) baza 1aHHBIX €CTh COBOKYITHOCTH B3aMOCBSI3aHHBIX JTaHHBIX, COBMECTHO HCIIOIB3yEeMBIX
HECKOJIbKUMH TPHIIOKEHUSIMH U XPaHAIMMUCS ¢ (MUHUMAaJIbHOW) perynupyeMoi H30bITOYHOCThIO. J|aHHbIe
3aIIOMUHAIOTCS TAKUM 00pa3oM, 4TOOBI OHH, IT0 Mepe BO3MOXKHOCTH, HE 3aBHCENH OT IporpamM. st 06paboTku
JIAaHHBIX TIPUMEHSETCs 00N yIpaBIsIOMKA MeTo 1 AocTyna. Eciii 6a3bl JaHHBIX HE epeCceKaroTCs 10 CTPYKTYpe, TO
TOBOPAT O cucTeMe 0a3 TaHHBIX.

(CornacHo marepuanam komutetra KOJJACWJI) Ba3a qaHHBIX COCTOUT M3 BCEX IK3EMIUISIPOB 3aMUCEH,
9K3EMILIIPOB HAOOPOB 3aIiceil U 00JacTel, KOTOpble KOHTPOJIUPYIOTCS KOHKpeTHOH cxeMol. (ITox cxemoii MoKHO
MOHUMATP KapTy BCel JIOTHIeCKOi CTPpYKTYpHI 0a3bl nanHeIX. Onpenenenue nouatus cxemsl mo KOJACHUJI 6yzner
JTAHO TIPH 0OCYKICHUN CETEBOM MOJEIH TaHHBIX).

Taxoe neneHue cpeiCTB MaHUIYIMPOBAHUS JAHHBIMH U UX TPEICTABICHUS SBIACTCS B ONIPEACICHHOM CTENCHN
YCIOBHBIM. SI3bIK ONIpEAETICHNUs JaHHBIX CITYXKHT VISl OIMCAaHUS JIOTHYECKOH CTPYKTYphI (cxembl) B/1, a B HEeKOTOpBIX
CIIy4asx M cIIocOOOB XPaHEHUS M IOCTYIIA K JAHHBIM. SI3bIK MaHUITYIMPOBAHUS JAHHBIMH IPEIOCTABIISIET
AITOPUTMHUYECKHE CPENICTBA TIOCTPOSHUS MIPHIIOKEHHH JUTs 00paboTKu coxpaHseMbiX B B/ a1eMeHTOB naHHbIX.

CucTeMbl yrpaBieHus 0a3aMu TaHHBIX

B curyarmun npuMeHeHus KOHUeuK 0a3bl JaHHBIX AJ1sl co3nanus MIC ecTecTBEHHBIM 00pa3oM BO3HHKAET
BOIIPOC - a KTO WJIM YTO JOJDKHO BCe 3TO HozaepxkuBath? TakuM o6pa3om, BcraeT Bonpoc o Cucteme ynpaBieHUs
6a3oit nanubix (CYB/). CYB/] sBisttoTcs CI0)KHBIMH IPOTPaMMHBIMHU CUCTEMaMH, pa00TAIOIUMHK Ha Pa3IMYHBIX
ornepaioHHbIX ardopmax. Umenno CYB/] noymkHa MpeaoCTaBUTh CPECTBA ONPEISIICHHS] M MAaHUITYJINPOBAHUS
JAHHBIMH, CIeNIaB JaHHBIC HE3aBUCUMBIMHU OT IIPUKJIAJHBIX IPOrpaMM, NX UCHONB3YIOIUX. B mocnennee Bpems
HabMpaeT 000pOTH! KOHIIETIINS MallIiH 0a3 TaHHBIX, KOTOpast MPEeAIoaraeT anapaTHy0 peaan3aliio HEKOTOPBIX
nporexyp oopaboTKu JaHHBIX.

OpHako mocne npu3Hanus KoHnenru b/l npomnuio moytn deTsipe rofa, mpexe 4eM B 1966 roxy Obiia co3gana
nepBast CYB/I. Ha puc. 1.5npencraBnensl ocHoBHBIE GyHKIH CYB/L.

Ocnosunie pynkman CYB

* 06eCneYHTh A3LIKOBRIC CpeACTBa ONMHCAHHA H MaAHHITY/THPOBAHHA NaHHBIMH,
* 00CCIICUHTh TIOUICPXKKY JIOIHYCCKHX M()JlC.'lCﬁ JAHHBIX]
* obecrieynTh B3aHMOICHCTBHE JIOTHICCKOH W (PM3HYECKOH CTPYKTYp JaHHBIX;
* 00CCrCUnTh 3AUMTY H LHCIOCTHOCTD JIAHHLIX]
* obecrieunTh TOJUIEPKKY 6a3 JIAHHBIX B aKTYaJIbHOM COCTOSHHH,

Puc. 1.5. Ocuosubie dpyukiu CYB]]

Omnpenenenne 4. Cucremoii ynpasienus 6azamu qannsix (Data-base Management System) Ha3biBaeTCs
COBOKYITHOCTB ITPOTPAaMMHBIX CPEACTB, HeO6XOI[I/IMI)IX JUISL UCITIOJIb30BaHUS 633131 JaHHBIX U TPEAOCTABJIAIOIINX
pa3paboT4YHKaM U MMOJIb30BATEISIM MHOKECTBO PA3IMYHBIX MPE/CTABICHUN TaHHBIX.

Kaaccunpukamus 6a3 1aHHbIX
ITo TexHoIOrNM 00padOTKU JAHHBIX 0a3bl TAHHBIX MOPA3ICIIIIOTCS HAa IICHTPAIN30BaHHBIC U pacTIpeIeICHHEIE.
LenTpanuzoBanHas 6a3a JTaHHBIX XPAHUTCS B MTAMATH OJHOH BEIYHCIUTEIHLHON CUCTEMBI. DTa GbIYUCIUMENbHAS
cucmema MOKET OBITh MIUH(PPEHMOM - TOTHa docmyn K Hel OPTraHU3yeTCsl ¢ UCIOIb30BaHHEM TEPMUHAJIOB - WK (aliIOBBIM
cepBepoM JokanbHO# cetu TTK.
Pacnipenesiennasi 6a3a JaHHBIX COCTOMT U3 HECKOJIBKHX, BO3MOXKHO, TEPECEKAIOIINXCS WU JaXe TyOIUPYIONHX APYT
Jpyra yacteil, KOTOpbIe XpaHsTCs B pa3nnyHbix IBM BeranciutensHol cetn. Pabora ¢ Takoit 6a30ii ocymiecTBiseTcs ¢
MIOMOIIBIO cucmembl ynpasienus pacnpeoenennou dasou oannvix (CYB/).
Ilo crioco0y focTymna K JaHHBIM 6a3bl OAHHbIX PA3ACIIOTCS Ha 0a3bl JaHHBIX € JIOKAJIBHBIM IOCTYNOM H §a3bI JAHHBIX €
CeTeBBIM J0CTYIOM.
J1yis BceX cOBpeMEHHBIX 0a3 TaHHBIX MOKHO OPTaHH30BaTh CETEBOU 00CHyn ¢ MHOTOIIONB30BATEIBCKAM PEKUMOM PabOTHI.
Lentpanm3oBaHHbIE 6a3bl OGHHBIX C CETEBBIM JOCTYIIOM MOTYT HMETh CIIEIYIOIIYIO apXUTEKTYPY:
®  caiin-cepsep ;
®  xauenm-cepgep 0a3bl NAaHHBIX;
e  "TOHKHH KJIMEHT" - cepBep MPIIIOKEHHH - cepBep 0a3bl JaHHBIX (TPEXYPOBHEBAsI apXUTEKTYpa).

Puc. 2.1. Cxema pa6ots! ¢ B/l B TokasHOM ceTH ¢ BEIIEIEHHBIM (haiiioBsIM cepBepoM

Daiin-cepsep. Apxumexmypa cucteM B/] ¢ CeTeBBIM JIOCTYIIOM NIPEIIOIAraeT BBIICICHUE OJHOH M3 MAIINH CETH B KaUeCTBE
HEHTpaNbHOH (aiinoseiii cepsep). Ha 3TOT komnviomep ycranasmuBaetcst onepayuonnasn cucmema (OC) 1iist BBIAEIESHHOTO cepBepa
(marmpumep, Microsoft Windows Server 2003). Ha HeM ke XpaHHTCS COBMECTHO HCIIOJIb3yeMasi LICHTpain30BaHHast bJ] B Bujie
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OJIHOTO WJIM TpyIbl (aiiioB. Bee npyrue KOMITbIOTEpbI CETH BBITOMHAIOT QYHKIMU pabounx craniumii (MoryT padorats B OC
Microsoft Windows 2000 Professional win Microsoft Windows 98). @aiinbl 6a3sl daHHbIX B COOTBETCTBUH C T10JIb30BATEIBCKHUMH
3ampocaMy NepealoTcs Ha pabodne CTaHIUH, TAe U IPOM3BOAUTCS 00padoTka nadopmannu (cM. puc. 2.1). ITpu 6ombmioit
MHTCHCHBHOCTH JIOCTYTIA K OJJHUM U TeM K€ JaHHBIM APOU3800UMenIbHOCH s THHOPMAIMOHHON cucTeMBI Tafaet. [lonp3oBarenu
MOTYT CO3/1aBaTh TaKXKe 1oKanbible b/] Ha pabouNX CTaHIUSIX.

Puc. 2.2. Cxema pa6otsl ¢ B/l B apxurexrype "Kinent-cepsep"
Knuenm-cepsep. B 3T0i1 apxuTeKType Ha BBIICICHHOM cepBepe, paboTAIONIEM IT0/T YIPaBICHHEM CEPBEPHOM ONepaiMOHHON
CHCTEMBI, YCTaHABIMBAETCSI CIIEIUAIBHOE npoepammuoe obecneuenue (I10) - cepsep BJ], Hanipumep,

Microsoft ® sQL Server T'M wmu Oracle. CYB/] nonpasnensiercst Ha ABe 4acTH: KIMEHTCKYIO H CepBEpHYI0. OCHOBa paGoThI
cepsepa b/ - ucrionb3oBaHue si3bika 3apocoB (SQL). 3anpoc Ha s3bike SQL, nepenaBaeMslii KiiieHTOM (paboueii cTaHIue)
cepBepy B/, MOPOXKAACT nOUCK U u3sneueHue OaHHbIX Ha cepBepe. VI3BiedeHHbIe JaHHbIe TPAaHCTIOPTUPYIOTCS 110 CETH OT cepBepa K
KIMEeHTY (cM. puc. 2.2). TeM caMbIM, KOJIMYECTBO MepejaBaeMoi #no ceTH HH(YOPMAINY YMEHBIIAETCsl BO MHOTO pas.

TpexypoBHeBasi apxuTekTypa QyHKIMOHHpYeT B IHTpaneT- n MHTepHeT-ceTsax. Kimenrckas yacts ("TOHKHH KiveHT"),
B3aHMOJIEHCTBYIOIIAs C MMoJIb30BareleM, npenacrasisier coboit HTML-crpanuiy B Web-6paysepe nmu6o Windows-npuioorcenue,
B3anMo/eiicTByroiee ¢ Web-cepBucamu. Best mporpaMMHast JIOTHKa BEIHECEHA Ha cepeep MPUIIOKEHHN, KOTOPbIH 0OecreunBaeT
(opMHpOBaHUe 3aPOCOB K Oa3e JaHHBIX, IepelaBacMbIX Ha BBINOJIHEHHE cepBepy 6a3 naHHbIX. Cepsep MPUIOKEHUI MOXKET ObITh
Web-cepBepoM WM crieluaan3upoOBaHHON nporpammoit (Hanpumep, Oracle FormsServer) (cum. puc. 2.3).

Cepeep Cepeep .
a3 AaEBI TIPHITOKEHHH TOHKHET KTHEHT
(Web-ceprep)
| Web-ceprue | | Web- am
Basel gaHHbX [ 14 HTH T 14 Windows-
TporpaMMa TIPHIOKEHHE

Puc. 2.3. Cxema pa6otsl ¢ Bl B TpeXypOBHEBOI apXUTEKType

Pa3gen 2. Monenu naHHbIX.
Onucanue: Mepapxuueckas Mojenb JaHHbIX. CeTeBas Moaenb aHHbIX. OOBEKTHO-OPUEHTUPOBAHHAS MOEb JAHHBIX.
TMocTpensauuoHHas MOJENb JaHHbIX.
Moneab JaHHBIX

Mopenb JaHHBIX - HHTETPUPOBAHHbIN HAOOP MOHATHI 111 ONUCAHUS U 00PaOOTKH JaHHBIX, CB3€i MeX1y HUMHU U
OrpaHMYCHUI, HAKJIA/IBIBACMBIX HA JAHHBIC B HEKOTOPOH OpraHu3aluH.

Mopens ABISIETCS MPEACTABICHHEM "pealbHOr0 MUpa" 00BEKTOB U COOBITHIL, a TAKKE CYIIECTBYIOIIUX MEXIy HIMHU CBS3CH.
370 HekoTOpask aOCTPAKIIKS, B KOTOPOil aKLIEHT ASAaeTCs Ha CAaMbIX BaKHBIX M HEOTHEMIICMBIX aCIIEKTaxX JesTeIbHOCTH
OpraHM3alny, a BCE BTOPOCTEIIEHHBIE CBOHCTBA HTHOPUPYIOTCS. TakuM 00pa3oM, MOXKHO CKa3aTh, YTO MOAEINb JJAaHHBIX
MpENICTaBISIET caMy OpraHu3anyio. Moienb JoJDKHa OTpaXkaTh OCHOBHBIE KOHIICIIINH, TIPEACTaBICHHbIE B TAKOM BHJIE, KOTOPBII
MO3BOJIMT MTPOSKTHPOBIIMKAM U TOJIB30BATENSAM 0a3bl JaHHBIX OOMEHHBATHCS KOHKPETHBIMU U HEJIBYCMBICIICHHBIMH MHEHHUSIMH O
POJTH T€X WIJIH UHBIX JAHHBIX B OpraHu3anii. MoJienb JaHHBIX MOXKHO PaCCMaTPHBATh KaK COUCTAHHE TPEX YKA3aHHBIX HUKE
KOMITOHEHTOB.

= CTpyKTypHas 4acThb, T.€. HA0OP MPaBHJI, TI0 KOTOPBIM MOXKET OBITh MOCTpOECHA 0a3a JJaHHBIX.

® VhpaBisolas 4acTh, ONMpPEENSIONas TUIIb JOMYCTUMBIX ONEpalui ¢ JaHHBIMH (CIO/Ia OTHOCSTCS OIepaiy OOHOBICHHS
Y U3BJICUCHUS JIAHHBIX, & TAKOKE OIE Pallii U3MEHEHUS CTPYKTYPBI 0a3bl JAHHBIX).

= HaGop (HeoOs3aTenbHBIA) OrpaHWYCHHH MOAJEPXKKH [EITOCTHOCTH JIAHHBIX, TapaHTHPYIOIIUX KOPPEKTHOCTh
HCIOJIb3YEMbIX TaHHBIX.

Iesb MoCTPOEHUsT MO/IETH IAHHBIX 3aKIIFOYACTCS B PECTABICHUN JAHHBIX B IOHATHOM BHJE. Eciii Takoe npejcTaBlieHe
BO3MOKHO, TO MOJIEJIb JaHHBIX MOYKHO JIETKO TIPUMEHUTH NP POCKTUPOBAHUN Ga3bl TaHHBIX.

Mozenu JaHHBIX MOAPA3ACISIOTCS Ha TPH KaTerOpHH:

= 00BekTHBIC (0Object-based) Mosenu NaHHBIX,

® MoJelM JaHHbIX Ha OCHOBe 3anucei (record-based),

® (usnyeckue MOJETH TaHHBIX.

ITepBbie ABE UCHONIB3YIOTCS JUISl ONMCAHMS JAHHBIX HA KOHLIENITYaJIbHOM M BHEIIIHEM YPOBHSX, a OCIIEAHSA — Ha
BHYTPCHHEM yPOBHE.

O0beKTHBIE MOJEIH JAHHBIX

l_[pl/l CO31aHUH 06’]>eKTH]>IX MO)ICHGI‘/’I JaHHBIX MCHOHbSy}OTCS{ cneﬂy}omue TTOHATHSA

® CymHOCTb — 3TO OTACIbHBINA JIEMEHT JIEATEIbHOCTH OpPraHu3aliK (COTPYAHHMK WM KIMEHT, MECTO WJIM BEllb, MIOHSITHE
WIH COOBITHE), KOTOPBIH JOJDKEH OBITh PENICTAaBIICH B 0a3e JaHHBIX.

= ATpHOYT — 3TO CBOWCTBO, KOTOPOE OIMCHIBACT HEKOTOPBI acmekT OO0BeKTa M 3HauYeHHe KOTOPOro CIEAyeT
3a(h)UKCUPOBATb.

= CBs3b — 3TO aCCOLMATHBHOE OTHOIICHHE MEXY CYIIHOCTIMH.

Hixe mepeunciieHbl HEKOTOphIe HarboJsiee 00MHe THITbI 00BEKTHBIX MOICTICH TaHHBIX.

= Mogens Tuna "cymHocth-cBs3b", min ER-mozens (Entity-Relationship model).

B nacrosiiee Bpemsi ER-Mo/enb cTana 0JJHUM U3 OCHOBHBIX METOI0B KOHIENTYaJIbHOTO IPOCKTHPOBAHHUs 0a3 aHHBIX.

= (CemaHTHYeCKas MOAETb.

® QyHKIHOHAIBHAS MOJIEIb.

® OOBEKTHO-OPUEHTUPOBAHHAS MOJIEIIb.

OOBEKTHO-OPUEHTUPOBAHHAS MOJIEIb PACIIMPSET ONPEACICHHE CYIIHOCTH C LEJbI0 BKIIOUYCHHUS B HETO HE TOJBKO aTpHOyTOB,
KOTOPBIE OMHCHIBAIOT COCTOSIHUE 00BEKTA, HO U JCHCTBHUI, KOTOPBIE C HUM CBSI3aHBI, T.€. €r0 MOBEJICHHE. B TakoM ciiyyae roBopsir,
YTO 0OBEKT HHKAIICYJIUPYET COCTOSIHHE U MTOBECHHE.

Mopeu JaHHBIX HA OCHOBe 3anuceii
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B mozeny Ha ocHOBe 3amuceil 6aza JaHHBIX COCTOUT M3 HECKOJBKUX 3amuceil puKCcHpoBaHHOTO Gopmara, KOTOPbIE MOTYT
UMeTb pa3Hble THBL. Kaxslil T 3amucn onpenenseT GUKCHPOBAHHOE KOJIMYECTBO MOJIeH, KaKI0e U3 KOTOPBIX HMEeT
(hMKCUPOBAHHYIO JUTHHY.

Cym1ecTBYIOT TpH OCHOBHBIX THIIA JIOTHIECKHX MOJIEINEH JTaHHBIX Ha OCHOBE 3aIMCeH:

® pelsIMOHHAs MOJesb AaHHBIX (relational data model),

= cereBas MoJenb JaHHBIX (network data model),

® yepapxudeckas MoJenb naHHbIX (hierarchical data model).

duznuecKne MoAeIN JaHHBIX

®duznyeckne MoJIeNN JaHHBIX ONHMCHIBAIOT TO, KAK JAHHBIE XPAHATCSA B KOMIBIOTEPE, MIPEACTABISI HHPOPMAIIIIO O CTPYKTYype
3ammce, UX YHOPSAOUYCHHOCTH U CYIIECTBYIOMINX ITyTsAX AocTyna. GU3ndecknx Mojelel JaHHBIX He TaK MHOTO, KaK JOTHYECKHUX, a
CaMBIMH TIOITYJIIPHBIMH CPEH HUX SBIIIOTCS 0000marontas Mozens (unifying model) u Mmonens namsatu kaxpos (frame memory).

Hepapxuueckasi MoaeJIb AaHHBIX

IIpencrasienue cBs3eil B MEpapXUUECKON MOJIEIIH.

Hepapxuueckast MOAEIb ABIAETCS OTPaHHUYCHHBIM IIOATUIIOM CETEBOM Mojienu. B Hell JaHHBIE TakxkKe [IPEACTaBICHbI KaK
KOJUIEKIINH 3aINCeH, a CBSI3M — Kak HaOopsl. OJTHAKO B HEpapXUUSCKOH MOJEIH y3€I MOKET MMETh TOJIBKO OJHOTO POJIUTEIIS.
Hepapxuueckas MOAEIb MOXKET ObITh PECTABIICHA KaK APEBOBUAHBIN rpad) ¢ 3amucsiMHu B BUZIE y3710B (KOTOPBIE TAKKE HA3BIBAIOTCS
CerMEHTaMM) U MHO>KECTBaMH B BUze pebdep.

JlaHHast MOJIENb XapaKTEepU3yeTCsl TAKMMH ITApaMETPaMH, KaK YPOBHH, y37bl, CBs3U. I[IpuHIMI paGoThl MOAEIH TAaKOB, YTO
HECKOJIBKO Y3JI0B 00JIe€ HI3KOTO YPOBHS COEIUHSIETCS TPH MOMOIIM CBA3K C OJJHUM Y3JI0M 00JIee BEICOKOTO YPOBHSI.

Taxoke MOXKHO BCTPETUTh CIIEAYIOIIEE ONUCAHNE TUIIOB HEPAPXUUECKON MOJIEINH.

Tun «epeBo» gBisgeTcst cocTaBHBIM. OH BKIIFOYaeT B ce0s ITOATHIIBI («IIOAIEPEBBsI»), KaXIBIH U3 KOTOPHIX, B CBOIO 04Yepenb,
SIBJIIETCS] TUIIOM «IepeBoy. Ka)kablii 13 THIIOB «I€PEBO» COCTOUT U3 OJHOTO «KOPHEBOT0)» THIA U YIIOPSAIOYSHHOTo Habopa
(BO3MO’KHO ITyCTOT0) MOJYMHEHHBIX TUIOB. KaXIIbIil N3 2IeMEHTAapHBIX TUIIOB, BKIIOYEHHBIX B THII «IEPEBOY, SBISIETCS IPOCTHIM
WM COCTABHBIM TUIIOM «3amuChy». [IpocTas «3ammuce» cOCTOUT U3 OJHOTO TUIIA, HAIPUMEp, YHCIOBOTO, a COCTABHAS «3aIUCh»
00BeANHACT HEKOTOPYIO COBOKYITHOCTB TUIIOB, HAIIPHMED, L[EJI0€, CTPOKY CHMBOJIOB U YKa3aTellb (CChUIKY).

K nocromacTBaM HMepapXu4ecKol MOAENH JaHHBIX OTHOCATCA 3¢ deKTHBHOE HCIIOIp30BaHNe TaMATH DBM u Hemmoxue
MOKa3aTelll BPEMEHH BBITIOJIHEHHS OCHOBHBIX OIEpAIii HaJ JaHHBIMH. Mepapxudeckast MOJENb JaHHBIX YHOOHA Uit paboTHI €
HepapXU4ecKy yrnopsaoueHHoH nHpopmarmed. HemoctaTkoM nepapXnueckoi MOJIEIH SBISIETCS €€ TPOMO3AKOCTh ISl 00paboTKH
MH(OPMAIIHH C TOCTATOYHO CIIOKHBIMH JIOTHYECKUMH CBS3SIMH, a TAKKe CIIOKHOCTh HOHUMAHUS U1l OOBIYHOTO MOJIB30BaTEIs.

CerteBasi MOJI€JIb JAHHBIX

CeTteBast MOZIeNb JAHHBIX — MOJIENb, COCTOSINAsE M3 3aIlIMCel, JJIEMEHTOB IAHHBIX H CBsI3el THMa “ouH Ko MHOrUM” (1:M),
YCTaHOBJIEHHBIX MEX]y 3aIUCSIMHU.

B cereBoii Monieny JaHHBIE ITPEICTABICHBI B BUJEC KOJUICKIMH 3aIuceil, a CBsI3H - B BUJe Ha0OpoB. B oTimmune ot
PETSLUOHHON MOJIEIH, CBSI3H 371eCh SIBHBIM 00pa30M MOJIEIHPYIOTCSI HA0OpaMH, KOTOPBIE PEaTU3yIOTCs C TIOMOIIBIO yKa3aTeleH.
CeTeByro MOJICIIb MOYKHO MIPEACTABHUTh Kak rpad ¢ 3amucsMu B BUIE y3710B rpada u Habopamu B Buze ero pedep. Hanbomee monHo
KoHIenuus cereBbix b/l BuepBrie m3noxena B npemioxkenns rpymmnsl CODASYL.

s onrcanus cxemsl ceTeBoit b/l ncnonpayercs nBe rpynmsl TAOB: "3amuck” u "cBa3p”. Tun "cBs3p" onpenensercs s
JIBYX THITOB "3amuCh": Ipe/ika i MoToMKa. [lepeMenHbIe THIa "CBSA3h" SBISIOTCS K3EMILUTAPAMH CBS3EH.

CereBas b]l coctouT n3 Habopa 3ammceit 1 Habopa COOTBETCTBYIOMMX cBsizeil. Ha popMaTupoBanme cBs3u 0COOBIX
OrpaHNYeHHUiT He HaKIaabIBaeTcsl. ECu B MepapXu4ecKux CTPYKTypax 3alich-MOTOMOK MOTJIA HMETh TOJIBKO OJIHY 3alUCh-TIpe/Ka,
TO B CETEBOM MOJIENHN JJAHHBIX 3aITUCh-TIOTOMOK MOXKET UMETh IPOU3BOJIBHOE YHCIIO 3alHCeH-TIPeAKOB (CBOOOIHBIX POJUTENCH).

duznyeckoe pa3MelieHre JaHHbIX B 0a3aX CETEBOTr0 THIA MOXET OBITh OPraHM30BaHO MPAKTHYECKH TEMH XKe METO/IaMH, YTO
U B MepapXU4eCKHX Oazax.

Ilpeocmasnenue ceaseil 6 cemegoii mooeau

K unciy BakxHeHIINX omeparyii MaHUITYTHPOBAHUS JAHHBIMH 0a3 CETEeBOTO THIIA MOJKHO OTHECTH CJIETYIOIIHE:

® mowck 3anucu B B/[;

® [epexof OT MpeAKa K MepBOMY OTOMKY;

® [epexo] OT MOTOMKA K IPEIKY;

® CO3/1aHHE HOBOM 3aInCH;

® ynajeHue TeKyIleH 3aruc;

® OOHOBJICHHE TEKYIIEeH 3aIicy;

® BKIIOYCHHUE 3aIHCH B CBSI3b;

" HWCKIIIOYEHHE 3aIMCH U3 CBA3H,

® M3MCHEHHE CBS3eH U T.1.

JIOCTOMHCTBOM CETEBOH MOJIENH JaHHBIX SIBIISIETCSI BO3MOXHOCTH 3()(HDEKTUBHON peaan3aluy Mo ITOKa3aTelsIM 3aTpaT HaMsITH
¥ OTICPAaTUBHOCTH. B CpaBHEHUH ¢ HepapXHUUECKOH MOJEIIBIO CeTeBasl PE/ICTABIISIET OOJIBIINE BO3MOXXHOCTH B CMbICIIE
JIOMYCTUMOCTH 00pa30BaHus POM3BOJIBHBIX CBSI3EH.

HemocraTkoM ceTeBoil MOIeNN TaHHBIX SIBISIETCS BHICOKAsI CJIOKHOCTB M JKECTKOCTh cxeMbl B/, mocTpoeHHOl Ha ee OCHOBE, a
TaKOKe CIIOKHOCTD JJISI HOHUMAaHHs ¥ BBINONHEHHs 00paboTku uHbopManuu B B/ 06b1uHBIM MONTB30BaTesieM. Kpome Toro, B ceTeBoii
MOJIENH JAHHBIX 0CTa0JIeH KOHTPOJIb [IEIOCTHOCTH CBSI3eH BCIEACTBHE JIOMYCTUMOCTH YCTaHOBIICHHUS TPOU3BOJIBHBIX CBS3EH MEXITy
3aIHCSIMU.

CucteMsl Ha OCHOBE CETeBOH MOJIENH He TTOIYIIIN MINPOKOTO PAacTIpOCTPAHEHHs HA TIPAKTHKE.

ITocTpeasinuoHHAast MOJIETh TaHHBIX

[MocTpenamuonHas MO/eNb JAHHBIX MIPEACTABISIET COOOH pacINPeHHYIO PEISIHOHHYI0 MOJIEIb, CHUMAIOIIYIO OTPaHHIEHHE
HEJIETTMMOCTH JaHHBIX, XPAHSIIUXCS B 3amuCsX Tabumum. [locTpensnuonHast MOAeNs JaHHBIX JOIYCKaeT MHOTO3HAYHbIE ITOJIS - TTOJI,
3HAUEHNS KOTOPBIX COCTOST U3 MoA3HaueHni. Habop 3HaueHMT MHOTO3HAYHBIX TTOJIEH CUMTAETCS CaMOCTOSTENbHOM TaOIHIeH,
BCTPOCHHOII B OCHOBHYIO TaOIHITy.

[Tomumo obecrniedeHust BIOKEHHOCTH MOJIeH MOCTPEIMOHHAs MOJIENb MOJIEPKUBAET aCCOLMUPOBAaHHBIE MHOTO3HAYHbIE
1o (MHOXeCTBeHHbIE Tpymmbl). COBOKYIHOCTh aCCOLIMMPOBAHHbIX ToJIeil Ha3piBaeTcs accouuanueil. [Ipu aToM B cTpoke nepsoe
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3HaYEHHUE OJHOTO CTONIOLA ACCOLUAIN COOTBETCTBYET MEPBBIM 3HAUEHUSIM BCEX APYTHX CTOJIOLOB acCOIMAlUH. AHAIOTHYHBIM
00pa3oM CBsI3aHBI BCE BTOPHIE 3HAUCHHUS CTOJIOLOB | T.1.

Ha nnvHy moselt ¥ KONMMYECTBO IOJIeH B 3aNHCSX TaONUIIBI He HAKIAAbIBAeTCsl TPEOOBAHHE ITOCTOSHCTBA. DTO O3HAYAET, YTO
CTPYKTYpa JaHHBIX U TaOIUI UMeeT OOJIBIIYI0 THOKOCTb.

[MockonbKy OCTpEISIMOHHAS MOJIENb HOITyCKAeT XpaHEeHHe B TaOIHI[aX HCHOPMAJIN30BaHHBIX TaHHBIX, BO3HUKAET IpobiieMa
obecriedueHHs ENOCTHOCTU M HEIPOTUBOPEUUBOCTH TaHHBIX. JTa mpobiema penraercs BkiaoueHrneM B CYB/] MexaHn3MOB,
MOJO0OHBIX XpPAaHUMBIM IIPOLIEAYPaM B KIUEHT-CEPBEPHBIX CHCTEMAX.

Jnst onucanust QyHKIMI KOHTPOJIS 3HAUSHUH B MOJIAX UMEETCSI BO3MOXKHOCTD CO3/IaBaTh NMPOLEAYPHI (KOABI KOHBEPCUH U
KOJIbI KOPPEIISAIMHI), aBBTOMAaTUIECKH BBI3BIBAEMBIC JO MU MOCHIE 00paIieHns K JaHHbIM. Kol KOppensiuuy BBIIOIHSIOTCS cpasy
TIOCJIe YTeHUS JAHHBIX, TIepes uxX o0padorkoit. Koapl koHBepcH, HA000pOT, BEITOIHAIOTCS MOCe 00pabOTKH JaHHBIX.

JloCTOMHCTBOM HOCTPEISIIMOHHON MOIEIH SIBIISICTCSI BO3MOYKHOCTD IIPE/ICTAaBICHHUS] COBOKYITHOCTH CBSI3aHHBIX PEIISIIMOHHBIX
TaONUIl OJTHOH MOCTPENNNOHHON Tabiuiell. To obecrieynBaeT BEICOKYIO HAarJISTHOCTh NPEACTABICHHST HH(POPMAIIH 1 IOBBIIICHUE
3pPEKTUBHOCTH e¢ 00PAOOTKH.

HenocraTkoM HOCTPEISIIIMOHHOI MOZIEIH SIBISICTCS CIIOKHOCTD PEIICHNS MPoOIIeMbl 00eCTIeueHNs] IEIOCTHOCTH H
HEMIPOTUBOPEUUBOCTH XPAHUMBIX JAHHBIX.

PessiunoHHBIE CHCTEMBbI

PensinonHbIe CHCTEMBI AaeKO HE cpasy MOTyIHIN IIHPOKOEe PpacpocTpaHeHue. B To BpeMst Kak OCHOBHBIE TEOPETHUECKUE
pe3ynbTaThl B 3TOM 00macTu ObUIH MOTy4deHs! emle B 70-X rofax u Toraa e HOSBIINCH IepBbIe MPOTOTHIE pesiunoHHBIX CYB/I,
JIONTO€ BPeMs CYMTAJIOCh HEBO3MOKHBIM JTOOUTHCS 3G (QEKTUBHON peanu3aniy Takux cucteM. OIHAKO ITOCTETICHHOE HaKOIICHHE
METOJIOB 1 JITOPUTMOB OPTaHHM3AIMN PEISIUOHHBIX 0a3 TaHHBIX M YIPaBJIeHNs MU IIPUBETH K TOMY, 4TO yKe B cepequHe 80-x
TOZIOB PEJIIIHOHHBIE CHCTEMBI IPAKTHIECKH BHITECHWIIN ¢ MUPOBOTO phIHKa panHue CYB/I.

PensiiioHHast MOJIeb JaHHBIX OCHOBBIBASTCSI HA MATEMAaTHYECKHUX NTPUHIMUITAX, BEITEKAIOINX HEIOCPEICTBEHHO U3 TEOPHU
MHOKECTB U JIOTUKH MPEAUKATOB. DTH NPUHIUIBI BIIEPBHIC OBUTH MIPHIMEHEHBI B 00JaCTH MOJICITUPOBAHNUS TaHHBIX B KoHIIE 1960-x
IT. 1oKTOpoM E.®. Kodoom, B To BpeMs paboTasmmM B IBM, a BriepBbie omyomukoBassl - B 1970 1. [1].

Texuuueckas craThs "PemsiunoHHas MOJENb JaHHBIX 11 OOJBIINX pa3fesieMbIX OaHKOB JaHHBIX" okTopa E.@. Kodoa,
omybnukoBaHHast B 1970 r., siBIsieTCs poJOHAYANbHUIEH coOBpeMeHHOH Teopun pesinuoHHbIX BJ1. Jlokrop Kodo onpenenn 12
HpaBUII PEISIIHOHHOM MoienH (KOTopble Ha3biBatoT 12 npaBunamu Koodoa ).

12 npaBua Konna

1. Pensumonnas CYBJl momkHa OBITH CHOCOOHA TIONHOCTHIO YIPABIATH 0a30i JaHHBIX Yepe3 e¢ PEISIMOHHBIC
BO3MOXXHOCTH.

2. HWudopmaunonnoe mpaBuio - Bcsi nHpopmaims B pemsiironHoit Bl (Bkimodass uMeHa TabnuI[ ¥ CTOJOIOB) JOJDKHA
OIIPEENATHCS CTPOTO KaK 3HAUCHHUS B TAOIHIAX.

3. TapaHTHpOBaHHBI AOCTYN - JF000€ 3HAYCHHE B PEISIMHOHHOW BJ] MOMKHO OBITH TapaHTUPOBAHHO MOCTYITHO ISt
HCIIOB30BAHMS Yepe3 KOMOMHALIUIO UMEHH TaOJHIIbI, 3HAYCHHS IIEPBUYHOTO KITI0Ya I IMEHHU CTOIOna

4. Tlopnep:xka myctbix 3Hadyenuii (null value) - CYB] nomkHa ymeTs paboTaTh ¢ MyCThIMH 3HAUCHUSIMH (HEH3BECTHBIMH
WM HEHCIIOJIb30BaHHBIMU 3HAYCHHUSIMHM), B OTJIIMYHE OT 3HAUYCHMH 110 YMOJYAHUIO U HE3aBHCUMO ISl TIOOBIX 0OMEHO8.

5. OnjaiiHOBBIH peJSIHUOHHBIN KaTajor - onucanue B/l n ee coxmepkaHus TOIDKHBI OBITH MIPEICTABICHEI HA JIOTHYECKOM
YPOBHE KaK TaOJIUIBI, K KOTOPHIM MOXKHO IIPUMEHSTH 3aIIPOCHI, HCTIOJB3YSI A3bIK 0a3bl JaHHBIX.

6. HcyepnbiBaolnuii A3bIK yNpaBJaeHHsl JaHHBIMH - TIO KpaifHel Mepe, OIWH U3 MOAJEPKUBAEMBIX S3bIKOB JJOJDKEH HMETh
YEeTKO ONpEeJeNIeHHbI CHHTaKCUC U OBITh BceoObeMmomuM. OH JOIDKEH MOANEPKHUBATh ONMHCAHNE CTPYKTYPHI JaHHBIX U
MAaHUITYyJIHPOBAHIE MMH, TIPaBUJIa ETOCTHOCTH, ABTOPH3AIHIO ¥ TPAH3aKIINHL.

7. TlpaBuio oGHOBJeHHs TpeAcTaBieHuil (VIEWS) - Bce MNpenCTaBICHHUS, TEOPETUYSCKH OOHOBISIEMBIE, MOTYT OBITH
OOHOBJICHBI Yepe3 CHCTEMY.

8. BcraBka, o0HoBiJeHWe m ynajenHue - CYBJl mommepkuBaeT HE TOJBKO 3ampoCc Ha OTOOpP JaHHBIX, HO M BCTaBKY,
OOHOBIICHNE U yIaJeHHe

9. ®dusnyeckasi He3aBUCHMOCTH JAHHBIX - Ha IPOTPAMMBI-TIPHIIOKEHUS U CHIEUATbHBIE IPOTPaMMBI JIOTHYECKU HE BIMSIOT
N3MEHeHUs (QH3MIECKHX METOJIOB JOCTYIA K IAHHBIM U CTPYKTYP XPAaHWJIMIL IaHHBIX.

10. Jlormyeckasi He3aBHCHMOCTb MAHHBIX - HA TNPOTPAMMBI-IPMIIOKEHUS W CHENUANbHBIE MPOTPaMMBI JIOTUYECKH He
BIIUSIIOT, B TIpeJieax Pa3yMHOTO, H3MEHEHUS CTPYKTYP TaOmIuI.

11. He3aBHCHMMOCTBH LEJIOCTHOCTH - s3bIK BJ] mOmMKEeH OBITH CHOCOOCH OIMpEeNeNsaTh MpaBUiia HEIOCTHOCTH. OHH JODKHBI
COXPAHSITHCS B OHJIAfHOBOM CIIPABOYHUKE, M HE IOJDKHO CYIECTBOBATH CHOCO0A NX OOOWUTH.

12. He3aBHCHMOCTH pacmpenesieHHUsI - Ha TPOrPaMMBI-TIPHIOKEHUS] ¥ CIIEIMAbHBIE MPOTPaMMBbI JIOTHYECKH HE BIHSET,
HEPBbIH pa3 UCIIOB3YIOTCS JAHHbIE HIIN TIOBTOPHO.

13. HemoapbIBHOCTBH - HEBO3MOXKHOCTH OOOWTH MpaBWja LEJIOCTHOCTH, OINpEIEIeHHbIe dYepe3 S3bIK 0a3bl JaHHBIX,
HCIIOIb30BaHHUEM SI3BIKOB HU3KOTO YPOBHS

Koo0 npemnosxmn npuMmeneHne peasinuoHHoH anreops! B CYPB/L, st pacuneHeHUs JaHHBIX B cBs3aHHBIC Habopbsl. OH
opraHm30Bal cBoio cucteMy bJl BOKpYT KOHIIETIIINH, OCHOBaHHOH Ha HabOpax JaHHBIX.

B pensmronHO# Mozeny aHHBIE pa30MBaIOTCs HA HAOOPEI, KOTOPBIE COCTABIISIOT TAOIHIHYIO CTPYKTYpY. DTa CTPYKTypa
TaOJUII COCTONT U3 HHIUBHAYATBHBIX JIEMEHTOB JAHHBIX, Ha3bIBaeMBIX TTOJIsIMA. OXMHOYHBIH HAOOp WM IpyINa Mojeil H3BecTHa
KaK 3aIKch.

Mopnesb JaHHBIX, MK KOHIENTYAJIbHOE ONUCcaHNe PeIMeTHOMH 06J1aCTH - caMblil aOCTPaKTHBIH YPOBEHb
NPOEKTUPOBaHMS 0a3 JaHHBIX.

C TOUKM 3peHUs TeOPHH PesiiHOHHBIX BJI, oCHOBHBIE IPUHIMIIBI PEISIHOHHON MOJIEN Ha KOHLENITYaJIbHOM YPOBHE
MOXKHO C(hOPMYITHPOBATH CIIETYIOIINM 00pa3oM:

® Bce MJaHHBIE NPEJCTaBISIIOTCS B BUAE YHNOPSIOYCHHOH CTPYKTYpPBI, ONpENENeHHOH B BHAE CTPOK M CTONOLOB U
Ha3bIBacMOW omHouenuem |

®  BCe 3HAUCHUS SBIIIOTCS CKAJASApPaMHu. DTO O3HA4YaeT, YTO I JIFOOOH CTPOKH M CTONONA JII0O0TO OTHOIISHHUS CYIIECTBYET
OJIHO U TOJBKO OJJHO 3HA4YEHHE;

®  Bce ONepalyy BBHIOJNHAIOTCS HAJ INEJBIM OTHONIEHHEM, M pe3yJNbTaTOM WHX BBIIOJNHEHHS TaKKe SBISCTCS IIeNoe
OTHOIICHUE. DTOT MPHUHIUIT HA3hIBACTCS 3aMbIKAHHEM

DopMynupys IPUHIHUIIEL PEISLMOHHOI Moaeny, 1okTop Koodo BriOpan TepmuH "oTHomenue" (relation), moTomy 4To, 1Mo ero
MHEHHIO, 3TOT TEPMHUH OJHO3HAuUCH (B TO BpeMs Kak, HalpuMep, TepMUH "Tabauna" nMeeT MHOXKECTBO Pa3IMuHBIX BUIOB - TaOIuIa
B TEKCTE, DJIEKTPOHHAas Tabiuua u 1p.). BecbMma pacnpocTpaneHo cneayromee 320y IeHUE: perayuoHHAsA MOOelb Ha3BaHa TaK
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MIOTOMY, YTO OHa ONpeeNsIeT CBsI3H Mex Iy Tabnunamu. Ha camoMm zene, Ha3BaHME 3TOH MOJETH MIPOUCXOAUT OT OTHOIIEHUIT
(Tabmmi 6a3bI JaHHBIX), JIEKAINX B €€ OCHOBE.

Kaxxmas ctpoka, conepixaiasi JaHHbIe, Ha3bIBACTCS KOPMeceM, KX bl cToI0el] OTHOLICHHS Ha3bIBaeTCsS ampudymom (Ha
YPOBHE NPaKTHIECKOH pabOTHI ¢ COBPEMEHHBIMHU peSINHOHHBIME b /] ricnons3ytoTest TepMuns! "3anucey” u "moxe").

DeMeHTaMH1 OIMCAHUS PEJIIIMOHHOM MO/IENN JaHHEIX Ha KOHIIENTYyaIbHOM YPOBHE
ABJIAIOTCA CYWHOCU, AMPUbYmbl, 00OMeHbl U CBSI3H

Cywnocmub - HEKOTOPBIi 060C00IEHHBIN 00BEKT WK COOBITHE, HHPOPMALIUIO O KOTOPOM HEOOXOANMO COXpaHsITh B 6ase
JAHHBIX, UMEIOLHNI OTpe/ieIeHHbI HaOOp CBOHCTB - ampubymog. CyIHOCTH MOTYT OBITh Kak (pU3HUYEeCKHe (peanbHo
cymectBytoiue 0obektsl: Hanpumep, CTY IEHT,ampu6ymer - Ne 3aueTHON KHIKKH, HaMUitus, ero (aKyibTeT, CIeMUaTbHOCTh, Ne
TPYNIIEL ¥ T.11.), TaK ¥ abctpaktHble (Harnpumep, DK3AMEH, ampubymer - muciuiumaa, nata, IpernoaaBarellb, ayIUTOpHs U 1Ip.).
Jnst cywynocmeii pa3ngaloT ee THIT M 3K3eMILIIp. THI XapakTepu3yeTcs HMEHEM M CIIUCKOM CBOMCTB, a 9K3eMIUIP - KOHKPETHBIMH
3HAUCHUSIMU CBOMCTB.

ATpuOYTHI cyuHocmu OBIBAIOT:

1. MHpenTtndunupyomme W omnucatedbHble. VneHTuduimpyromme ampubymsl IMEIOT  YHHKaJbHOE  3HAUCHHUE
JUISL cywyHocmeli JaHHOTO THUTA W SBISIOTCS nomenyuanvhbimy Kuoyamu. OHU TIO3BOJISIIOT OJHO3HAYHO PAcHoO3HABAaTh
SK3EMILLIPHI cywyHocmu. VI3 nomenyuanohvix kiroueliBionpaercs oaud nepBu4nblii kw4 (I1K). B xagectse I1K 06b14H0
BBIOMPAETCS] MOTEHIMAIBHBIN KIIOY, TI0 KOTOPOMY dallle MPOUCXOAUT obOpamieHue K aksemniapam sanucu. 11K nomken
BKJIOYaTh B  CBOIl  COCTaB MHUHUMAQJIBHO  HEOOXOAMMOE Ul  MIOCHTU(UKAIMH  KOJHYECTBO ampubymos.
OcranbHbIC ampudymsl Ha3bIBAIOTCS ONMCATEIEHBIMA.

2. Ilpocteie m cocrtaBHble. [IpocToif ampubym cOCTONT W3 OJHOTO KOMIIOHEHTAa, €ro 3HAueHHEe HEIeInMO.
CocraBHOI ampubym sBIsIeTCS KOMOWHAIMEH HECKOJBKHX KOMIIOHEHTOB, BO3MOXKHO, NPHHAUICKAIINX PAa3HBIM THIIAM
JaHHBIX (HampuMep, aapec). PelneHne o TOM, MCIIONB30BaTh COCTABHOWampuOym WM Pa30OHUBaTh €ro Ha KOMIIOHEHTEI,
3aBUCUT OT OCOOEHHOCTEH MPOLECCOB €ro HCMOIb30BAHUS U MOXKET OBITH CBSI3aHO ¢ 00ECHEYEHHEM BBICOKOI CKOpOCTH
paboTeI ¢ GoNpIIMMHU 0a3aMy TaHHBIX.

3. OaHo3HaYHbIe H MHOTO3HAYHbIE - MOTYT UMETh COOTBETCTBEHHO OJJHO MJIM MHOTO 3HAYCHHUH UL KaXKJOTO 3K3eMIUIIpa
CYIIHOCTH.

4. OcHOBHbIe M TPOM3BOAHBIe. 3HAUCHHWE OCHOBHOTO ampubyma HE 3aBUCHT OT JAPYTUX ampuOymos. 3HaueHHe
HPOM3BOJHOTO ampudyma BEIYUCIACTCS. Ha OCHOBE 3HAYCHHH APYruX ampuOymoe (HapuMep, BO3pacT 4esloBeKa
BBIYHCIIIETCS Ha OCHOBE JIaThl €T'0 POXKICHUS U TEKyLIeH NaThl

Crnenudukanus ampudyma COCTOUT U3 €TO Ha3BaHUS, YKa3aHUs THIA JAHHBIX U OIMCAHUS OTPaHMYCHHH LETOCTHOCTH -
MHOJKECTBA 3HAYECHHH (MM JOMEHA), KOTOPbIe MOXKET IPUHUMATh JAHHBIH ampubym.

Jlomen - 3170 HAOOP BCEX IOMYCTHMBIX 3HAYCHUI, KOTOPBIE MOXKET coaep kaTh ampubym. Ilonarue "domen ' qacto myTaroT ¢
noHsATHEM "ThIl JaHHBIX". Heo0X0oanMo pa3indats 5TH JBa NOHATHA. THII JTaHHBIX - 3TO (GU3UYECKas KOHLEMIHS, a JOMEH -
normyeckas. Hampumep, "enoe 4ucio” - 3To TUI JaHHBIX, a "BO3pacT" - 3TO TOMEH.

CBsI3H - Ha KOHIIENTYaJILHOM YPOBHE MPEACTABIIIOT COO0H MPOCThIE aCCONMALNH MEXIY cyiyHocmsamu. Hanpumep,
yrBepkaenue "Tlokynarenu nproOpeTaloT NPOIYKTH" yKa3bIBaeT, 4To Mexny cyuynocmamu "Tlokynaremn" u "IIpogyxTer”
CYILECTBYET CBSA3b, U TAKHE CYUHOCMU HA3BIBAIOTCIYYACTHHKAMH 3TOH CBS3H.

CylIecTByeT HECKOIBKO THITOB CBA3EH MEXKIY IBYMS CYUHOCMAMU: TO CBA3U " OIMH K OqHOMY ", "' O/IMH KO MHOTHM " U
' MHOTHE KO MHOTHM ".

Kaxxmast cBs3b B PEISAIMOHHOI MOZIENN XapaKTepHu3yeTcss HIMEHEM, 00S3aTeTbHOCTHIO, THIIOM U CTETICHBIO.

Pazmnuaror hakynabTaTHBHBIE HOOM3aTeIbHbIe CBA3U. Ecim cywynocms ogHOTO THITA OKAa3bIBAETCS IO HEOOXOANMOCTH CBSI3aHHOM
C CYWHOCMbIO0 APYTOTO THUIIA, TO MEKAY STUMH THIIAMH OOBEKTOB CYIECTBYET 00s3aTeIbHas CBI3b (0003HauaeTcs ABOWHOM
nuHueit). iHave cBs3b sBisieTcs GpakyIbTaTHBHOM.

CTeneHb CBS3H ONPECISICTCS KOTUIECTBOM CYuyHOCHell, KOTOPBIC OXBaueHBI TaHHOM CBA3bI0. [IpuMep bunapHoil cesasu -
CBSI3b MEX]Ly OT/IEJIOM U COTPYIHUKAMH, KOTOPbIE B HEM paboTaloT.

Juarpamma "cyunoctu-cBsizu" (Entity-Relationship diagrams, wim E/R diagram) ciy>xut [uist orticaHusi cxeMsl 6a3bl Ha
KOHIIETITYaJJbHOM YpOBHE NpoeKkTupoBanus. Merox Obut ipeuioxkeH B 1976 r. [Intepom I1nn lans Yenom (Peter Pin Shan Chen)
[2]. Ha mnarpammax "CymHOCTH-CBSI3U" cyuyyHOCmMUN300pakatoTCs B BHIIE IPSIMOYTOJILHUKOB, ampubymel - B BUAE SJUTUIICOB, a
CBsI3H - B BHZEe poMOOB (cM. puc. 2.6).

Puc. 2.6. [luarpamma "cymHocTH-cBA3H"

B nansHeiimeM MHOrHMH aBTOpamMu ObUIH pa3pabOTaHBI CBOM BapHAHTHI MOAOOHBIX Mojenel (Hotamus MapTuHa,
Hortams IDEF1X, votanus bapkepa u np.). Kpome Toro, pasniyHble mporpaMMHEIE CPEICTBA, PEATU3YIONIHE OJHY U TY Ke
HOTAIHIO, MOTYT OTJIMYAaThCS CBOMMH BO3MOKHOCTSIMU. [0 cyTH, Bce BapHaHTHI AUArpamMM "CyITHOCTH-CBA3B" HCXOT U3 OJHOM
UJIeH - PUCYHOK BCET/la HarJIsiiHee TEKCTOBOTO ONHCaHuUs. Bee Takue TuarpaMMbl HCTIONB3YIOT TpauIecKoe
M300paxkeHne cywHocmetli IPEIMETHON 00acTH, UX CBOMCTB ( ampubymog ), i B3aUMOCBS3€i MKy CYUHOCHAMU.

[TpoexTupoBanue cxembl bJ{ JOKHO penaTh 3a1a4i MUHUMHU3ALUH 1yOIMPOBAHUS JaHHBIX, YIPOIICHUS U YCKOPEHUS
nporeayp ux oopaboTku 1 00HOBIEeHHs. [Ipy HENMPaBUIILHO CIPOEKTUPOBAaHHON cxeMe BJ] MOryT BOSHUKHYTh aHOMAINH
MOAM(MUKAIIMK TaHHBIX. IS perieHns MOA00HBIX POOIIEM TPOBOIUTCS HOPMATU3AIUS OTHOIIEHHIT

OpHAaKo B TEXHOIOTHH pabOTHI ¢ XpaHWINIAMH JAHHBIX MOXKET UCIIOIB30BaThCS OOPATHBIN IPHEM - AeHOPMATH3ALUs
OTHOIIEHHUH C [ETBI0 YBEIMYESHHSI CKOPOCTH BBITTOJIHEHHS 3alIPOCOB K OUEHBb OOIBIINM 00beMaM apXUBHBIX JaHHBIX.

B pamkax pensnnoHHOH Mozenu JaHHEIX O.D. Koooom Obin pa3paboTaHbl MPUHIUITE HOPMATH3AIUU OTHOIICHUH 1
HPEUTONKEH MEXaHU3M, TT03BOJITIONIHNH JIT000e omuowenue IpeodpazoBaTh K mpemyeli HOpMAIbHOU popme.
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Hopmanu3zayusa - 510 HOpMalbHBII METOJ] aHATH3a OMHOWEeH Ul Ha OCHOBE UX TIEPBUYHOTO KITIOYA M CYILECTBYIOIIUX CBSI3EH.
Ee 3amaua - 510 3aMeHa 01HOM cXeMBI (MIIN COBOKYITHOCTH omHtouenuii ) BJ] npyroit cxeMol, B KOTOpO# omuowenus IMeI0T Ooliee
HPOCTYIO ¥ PETYISIPHYIO CTPYKTYPY.

[Tpu paboTe ¢ penIInOHHON MOJEIBIO JUTS CO3AAHUS OMHOWe Ul TIPUEMIIEMOT0 KaueCTBa JOCTaTOYHO BBITOITHEHUS
TpeboBaHHMii IepBOi HOPMaITBHON (GOPMEL.

[epBast HopmaabHas ¢popma (1HDP) cBs3aHa ¢ TOHATUAME IPOCTOTO U CIOKHOTO ampubymos. llpoctoit ampudym -
3TO ampubym, 3HaU€HHUs1 KOTOPOTO aTOMApHHI (T.e. HeaearMbl). CIIOXKHBIA ampubym MOKET UMETh 3HaYCHUE, PEACTaBIIAIONIee
co0oii 00beIMHeHNE HECKOIBKUX 3HAYEHHI OTHOTO WM Pa3HbIX JJOMEHOB. B mepBoii HOpManbHO# (opMe yCTPaHSIFOTCSI
MOBTOPSIIOIUECS ampuOymul WK TPYIIILI ampubymos, T.e. IPOU3BOANTCS BBIBICHHE HEABHBIX cyuyHocmeil, ""'3aMacCKUPOBaHHbIX"
O ampubymol.

OtHomenne npuseaeno k 1H®, ecin Bce ero aTpudyThI - MPOCTHIE, T.€. 3HAUCHUE ampuOyma He TOIDKHO OBITH
MHO>KECTBOM HJIH TIOBTOPSIIONIEHCS TPYIIHOIL.

Jns mpuBeneHus Tadbaun Kk /H® HeoOX0MMO pa30UTh CIIOKHBIC ampubynvl Ha TPOCTHIC, &

MHOTO3HAYHbIE ampuOymul BBIHECTH B OTACIBHBIC OMHOUEHUS.

Bropas HopmanbHas ¢opma (2H®P) npumeHsieTcs K omuouieHusAM ¢ COCTaBHBIMU KITI0YaMU (COCTOALIMMH U3 ABYX H
Oonee ampubymog ) 1 CBA3aHa ¢ HOHATUAMH (QYHKIIMOHAIBHOM 3aBUCHMOCTH.

Ecnu B 106071 MOMEHT BpeMeHH KaXkIOMY 3HaUEHHIO ampubyma A cOOTBETCTBYET €UHCTBEHHOE 3HauUeHue ampubyma B, To
B ¢ynkunonansHo 3aBucut oT A (A —* B). ATpubyt (rpynna ampudymoe ) A Ha3bIBaCTCS OemepMUHAHmMOM.

Bo BTOpO# HOpMATBEHOH (OpME YCTPAHSIIOTCS ampubymol, 3aBUCSIINE TOJIBKO OT YaCTH YHUKAJIBHOTO KIFoYa. JTa 4acTh
YHUKAJIBHOTO KITFOYa OIIPE/IeIIsieT OTIEIBHYIO CYUHOCTb.

OtHomenue Haxoautest B0 2H®, eciin oHo npuBeaeHo k 1H® u kaxablii Hek/JI104eBoH aTPpUOYT QyHKIMOHATBHO
MOJIHO 3aBHCHUT OT COCTABHOI'0 MEPBHYHOIO KJII0Ya.

Tpetbst HopManbHas ¢popma (3H®D) csizaHa ¢ MOHATHEM TPAaH3UTUBHOH 3aBucuMocTu. [Tycts A, B, C -

ampubymuel HEKOTOporo omuouernus. Illpu stom A —* B uB —* C, HO 00paTHOE COOTBETCTBUE OTCYTCTBYET, T.¢. C HE 3aBUCHT
ot B win B ne 3aBucur ot A. Torna roBopsrt, uro C TpaH3UTHBHO 3aBHCHT OT A (A —* —* C).

B mpemveil nopmanshoii hopme ycTpaHAIOTCS ampubymet, KOTOPBIE 3aBUCAT OT ampudymos, He BXOIAIINX B YHUKAIbHBIA
KII0Y. DTU ampubOymul SBISIIOTCSI OCHOBOM OTHENBHOM cyuynocmu.

OtHowmenue HaxoauTest B 3SH®, ecau ono Haxoautcst B0 2H® u He umeeT aTpudyTOB, He BXOASLUX B IePBHYHbII
KJII0Y H HAXOSIIMXCSI B TPAH3UTHBHOM 3aBHCHMOCTH OT MEPBUYHOTO KJII0YA.

CylIecTBYIOT TaKkxke Hopmanvhas ¢popma boiica-Koooa (HPBK), 4H® u SH®. Onnako Haubombiee 3HaueHne umeet / H,
T.K. nocaenyronme H® cBs3aHbI ¢ TOHATHAMU O COCTABHBIX KITFOUaX U CIOKHBIX 3aBUCUMOCTSIX OT KIIIO4Ueii, a Ha IIPAKTHKe
BCTpEYarOTCA 0OBIYHO OOJIee MPOCTHIE CIyYau.

MopgenupoBaHue CTPYKTYpHI 0a3bl JAHHBIX IIPU TOMOIIHN aNTOPUTMA HOPMAIU3aYyuy NMEET Cepbe3HbIe HEAOCTaTKH:

1. Meroxauka Hopmanuzayuu IPEIIIONAraeT nepeoHauanbHoe —pasmeujerie BCeX ampubymos MpOeKTHPYeMOll  IpeIMeTHOH
o0JlacTH B OJHOM OMHOWieHUl, YTO SIBIISICTCS OUYSHb HEECTECTBEHHOH omepanued. HTYHTHBHO pa3paboTdmK cpasy
HPOEKTHPYET HECKOJIBKO OmHOueHull B COOTBETCTBUY C OOHAPYKEHHBIMU cyuyHocmamu. Jlaxe ecn COBEpIINTD HaCHIINE
Hajg coOOH W CO37aTh OJHO WIIM HECKOJBKO OmHOuieHull, BKIIOUYMB B HHX BCE HpeIIoyiaraeMble ampubymoi, TO
COBEPILCHHO HESICEH CMBICI TTOJTyYEHHOTO OMHOUEHUS.

2. HeB03MOXHO cpa3y OIpEeAeNUTh IOJHBINA CIHCOK ampubymos. Ilonp3oBaTenn MMEIOT NPHUBBIYUKY HA3bIBATH Pa3HBIMH
MMEHAMH OJJHU 1 T€ K€ BEIH MJIM Ha000pOT, Ha3bIBATh OJHUMH IMEHAMH Pa3HbIE BEIIH.

3. Jlnsg mpoBeneHus NpOoLeyphl Hopmanu3ayuy HeoOX0IMO BBIICIUTE 3aBUCUMOCTH ampu6ymos, 9To TOXKe OYeHb HETETKO.

B peansHOM IMPOEKTHPOBAHUH CTPYKTYPHI 0a3bI JAHHBIX IIPHMEHSIOTCS IPYTOi METOX - TaK Ha3bIBaEMOE CeMaHTHYecKoe
MoaeaupoBanue. CeMaHTHUECKOE MO/ICIMPOBaHUE IIPECTaBIsIeT cOO0 MOJIENMPOBaHKE CTPYKTYPHI IaHHBIX, ONMpAroNeecs Ha
CMBICII 3THX JJaHHBIX. B KauecTBe MHCTpyMEeHTa CeMaHTHYECKOTO MOJISIMPOBAHHS HCIONB3YIOTCS Pa3INyHbIe BAPHAHTHI THATPAMM
"cymHocTh-cBsI3b (ERD)" ¢ mocTpoeHHEM KOHIIENITYa IbHOW MOETH 0a3bl JAHHBIX.

JIro6oi#i crieruanuct, OCBOUBILHN OOIINE MPUHIUITEI ONTUMAIBHOM OpPraHU3aliy PESISIIIMOHHBIX 0a3 JaHHBIX, B COCTOSIHUM
HOCTPOHUTH MOJIEJIb, HE POTHBOPEYALYIO IPHHIUIIAM HOPMATUZAYUL.

Peassunonnast BJI Ha ¢usmaeckoM ypoBHE COCTONT M3 TAOIHUII, ME&XTY KOTOPHIMU MOTYT CYIIECTBOBATH CBSI3H MO KITFOUEBBIM
3HaueHnsIM. OHOBpPEMEHHO ¢ Tabnuamu 1 HHGQOPMAIHEH O CBA3SIX B PEISIINOHHON 0a3e JaHHBIX MOTYT NIPHUCYTCTBOBATH
"XpaHUMBIE TIPOLEAYPHI" U, B YACTHOCTH, "TPUITEPHI", 00ECIIEUNBAOIIIE COOIIIOICHHIE YCIOBHIA CCHUTOYHOM LENOCTHOCTH 0a3bl.

CoburoaeHue yCJI0BHi CCHIIOYHOI 1eJIOCTHOCTH B PeJIsINHOHHOI 0a3e TaHHbIX

IIpaBuJI0 COOTBETCTBHUSI BHEIIHHX KJII0Yeii IEPBHYHBIM - OCHOBHOE ITPABHJIO COOJIIO/ICHUSI YCIIOBHH CCBUIOYHOM
LEJOCTHOCTH. J{JIs KaXk10ro 3HaUeHHsI BHEILIIHETO KIII0Ya JJOIDKHO CYIECTBOBATH COOTBETCTBYIOIIEE 3HAUCHNE EPBUYHOTO KITF0OYa B
POANTENBCKOI TabuHIe

CchUToYHAs LENOCTHOCTh MOYKET HApYIINTHCS B pe3yNIbTaTe Ollepalnii BCTaBKH (100aBIIeHNs), OOHOBIICHUS U yOaieHUs.
3anuceil ¢ mabauyax. B onpeneneHnn cCHUIOYHON IEIOCTHOCTH YIacTBYIOT JBE TAOIHIIBI - POJUTENbCKAst U JOUSPHSIS, IS KaxXJ0i
U3 HUX BO3MOJKHBI 3TH OIIEPAIH, TIO3TOMY CYIIECTBYET IIECTh PA3IMIHBIX BAPHAHTOB, KOTOPHIE MOTYT IIPUBECTH JIOO HE MIPUBECTH
K HapyIIEHHIO CCBUIOYHOM IETTOCTHOCTH.

1. OOHOBIEHHE 3aMKCeH B pOIUTEIBCKOM TabmuIe.

2. VYnaneHue 3amuceil B pOUTEILCKON TaOIHIIE.

3. Bcraeka 3anuceii B 1ouepHeii TabIuIIe.

4. OOHOBJEHHE 3amuceil B JoUepHEi TabmmIe.

ITocTpeassuuoHHbIe 0a3bl JAHHBIX

B nacrosiiee BpeMst n3BECTHHI TaKXKe Tak Ha3piBaeMble "'mocTpesasinnonnbie” CYB/], B 0CHOBE KOTOPHIX JIeXAaT MOJENb
JIAHHBIX B BHJIE MHOTOMEPHBIX Tabuui (Hanpumep B cucreme Cache dupmer InterSystems Corporation) ¥ IIHPOKOE HCIIOIB30BaHIE
HPUHIUIIOB 00BEKTHO-OPHEHTHPOBAHHOTO ITOIX0/[a IIPH OpraHu3aiy 6a3 JaHHBIX U IPOTPaMMHUPOBaHUH.

CepBepbl 6a3 TaHHBIX

B n0KanbHBIX M TJ100aTBHBIX KOMITBIOTEPHBIX CETSAX IIMPOKO MPUMEHSIOTCS CePBEPhI: KOMITBIOTEPHI U NPOSPAMMHbBLE
cpedcmea Tl 0OCITY)KUBAHUS KJIMEHTOB - PAa00YMX CTaHLMUI U/WIN IPYTHX CEPBEPOB.

[TprmMepaMu cepBEpOB MOTYT OBITH:

®  (bailtoBBIif cepBep, MOIACPKUBAIONIHIA 00IIee XpaHUIHIIIE (aiioB I BCeX pabOYUX CTAHIINIA,

®  HHTEpHET-cepBep, oOecneynBaronMii peaocTaBieHre HHpopMaLun B riodansHoit ceti MuTtepHerT;

®  [IOYTOBHI cepBep, O0ECIICUNBAIOLINI PAOOTY € HIEKTPOHHOH MOYTOMH;
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® cepsep 6a3 Oammvix - CYBJl, xoTopas NpHHHMAaeT 3ampochl IO JIOKAIPHOH CETH M BO3Bpamaer HH(opMauuio,
COOTBETCTBYIOIIYIO 3aMPOCy.

Tepmun " cepsep 6a3 oannvix " 0OBIMHO UCTIONB3YIOT Uit 0603HaueHust Becelt CYH/], OCHOBaHHOW Ha apXUTEKType " Kiuenm-
cepeep ", BKIIOYAsl M CEPBEPHYIO, U KIMEHTCKYIO YacT. Hanboiee pacripocTpaHEeHHBIMH CepBEPaMH SIBISIFOTCS B HACTOSIIIIEE BPEMs
Microsoft SQL Server, Oracle, IBM DB2Universal DataBase, Informix u np. Pa3smep o/1HO#t 6a3bl OarHbix Ha 3THX CEpBEpPax MOXKET
JOCTUTATh MIJUTMOHA TepalaiiT.

Pa3nen 3. Pessiimonnbie Moeny U sS3bIKK. (KOMII. TIpe3eHTaIus — 44aca)

Pensiumonnast anrebpa. OCHOBHBIE H IOTIOJHUTEIBHbIE OTIEPAIIMH PEIAIIMOHHON anreOpbl. PeNsiHoHHas MOJIEIh TaHHbIX.
Lenocraocts BJI. SI36IK MaHUMTYTHPOBAHHS JAHHBIMH JIJTsL PENSAIMHOHHON MOJIENH. Y CIIOBHS M OTPaHUYCHIS, HAKJIA[bIBAEMbIE Ha
OTHOIIEHHUSI PEIIIHOHHON MOJIENBIO MaHHbBIX. [I[penMyiecTBa pessiinorHo#i B (B HCTOpHUECKOM acrekTe).

PensiunonHas ajnre6pa — 3TO TEOPETHIECKHI A3BIK OTIEPAIIHiA, TIO3BOISIOIIMX CO3/IaBaTh Ha OCHOBE OJJHOTO HIIH
HECKOJIBKHX OTHOIICHHIT IPYroe OTHOLICHHE 6e3 H3MEHEHMs CaMUX MCXOIHBIX OTHOIIeHH. TakuM 00pa3om, 00a orepaHia u
PEe3yIBTAT SABJSIFOTCS. OTHOLICHHSIMH, [I0ITOMY PE3yJIbTAThl OAHOM ONEepAali MOTYT MPHUMEHSTECS B IPYTOi Omepauu. ITo
H03BOJISIET CO3AaBATh BIIOYKCHHBIC BBIPAKCHISI PEILIUOHHON anreOps! (110 aHAIOTHH C TeM, KaK CO3[AI0TCSI BIO)KCHHbIE
aprupMeTHIeCKre BEIPaKEHHUsI), HO TIPH JIF000H ITyOHHE BIOKEHHOCTH PE3YIbTATOM SIBISIETCS OTHOIICHHE. Takoe CBOMCTBO
Ha3BIBACTCS 3aMKHYTOCTHI0. OHO MOJYEPKUBACT TO, YTO IPUMEHEHHE JIF000r0 KOIMYIECTBa ONepaluii PeIIIHOHHON anreOps! K
OTHOIIEHUSIM He PHBOJINUT K CO3IAHUI0 HHBIX 0OBEKTOB, KpOME OTHOLICHHH, TOYHO TaK e, KaK pe3yIbTaTaMi apu()METHIECKUX
oreparyii ¢ YHCIaMH ABISIOTCS TOJNBKO YHCIIA.

Pensiumonnast anrebpa sBIAETCS A3bIKOM TIOCIEI0BATENBHOTO HCIIOIb30BAHKS OTHOIIEHHUI, B KOTOPOM BCE KOPTEKH,
BO3MOXKHO, JJa)Ke B3SThIE U3 Pa3HBIX OTHOLICHHH, 06pabaThIBAIOTCS OHON KOMAH/IOM, 6€3 OpraHu3aliy UKIoB. [t KoMaH I
PEILILOHHO# anreGphl MPEeUTOKEHO HECKOIBKO BapHAHTOB CHHTaKcHca. Hiske MBI BOCIIONB3yeMCs OOIICTIPUHATEIME
CHMBOJITIECKIMH 0003HAYCHUSIMH [T 9THX KOMAH/ U PEACTAaBUM UX B HE(HOPMATLHOM BHIE.

OCHOBHbIE H I0NOJTHUTEIbHbIE ONePALHHU PeJIUHOHHOI anreGpbl

CyIecTByeT HeCKOJIBKO BapHAHTOB BBIOOpA OTepalyii, KOTOPbIE BKIIOYAIOTCS B PEISILIHOHHYIO anre6py.
TepBoHayansHO KO1 MpeuiosKui BOCEMb OTEPAIHiA, HO BIOCIEACTBIUN K HUM OBLTH TOOABJIEHBI U HEKOTOpBIE apyrue. [IsTh
OCHOBHBIX OIepallnii peIsIIHOHHON anreOpsl, a HMCHHO BbIGOpKa (Selection), mpoekuust (projection), rexaproBo
npou3ssegenue (cartesian product),o6sexunenne (UNion) u pasuocts MuozkectTs (Set difference), BbimoHAIOT GOIBIIMHCTBO
JEACTBHI 110 M3BIICUCHHIO aHHBIX, KOTOPBIE MOTYT MPEJCTABIATE 1 HAC UHTepec. Ha OCHOBAHHMH MATH OCHOBHBIX OMEPAIHI
MOYKHO TaK)Ke BBIHECTH JOTIONHUTEIbHBIC OIEPALNH, TAKHE KaK ONMepauuu
coequnenust (join), mepecevennst (intersection) u geaenus (division), KoTopbie MOTYT OBbITh BHIP@XKEHBI B TEPMHUHAX TIATH
OCHOBHBIX OIepanuil.

Ornepauuu BEIGOPKH 1 IPOCKINH SBISIIOTCS YHAPHbIMU, TIOCKOJBEKY OHH pabOTAIOT C OAHUM OTHOLICHHEM. J[pyTHe omnepamun
paboTaroT ¢ MapaMu OTHOIIEHHH, U IOITOMY MX Ha3bIBAIOT GUHAPHbIMU Onepayuamu. B IPUBEICHHBIX HIDKE
onpezenenusx R u S — 310 1Ba OTHOIIEHHS, OTIPE/IETICHHbIE Ha

arpulyTrax A=(ai,az,...an);B = (b1, b2. . . bur) coomercraenno.
Onepanus Oo6o3HaueHune O06aacTb NpUMeHeHust
BriGopka Tnpegurar( F) OnpejiensieT pe3y bTUPYIOLIEe OTHOIIEHHE, KOTOPOE COEPIKUT TOILKO T€ KOPTEKH

(cTpoku) U3 OTHOIIEHHS R, KOTOpBIE YIOBIETBOPSIOT 3aJaHHOMY YCIIOBHIO (TIPEIUKATY)

OrnpeienseT HOBOE OTHOLIEGHHE, COAEPIKAIIEee BEPTHKAIBHOE MOJAMHOKECTBO OTHOLICHUS
IMpoexnus | | a1, . .flg {ER, €031aBaeMOe MOCPEACTBOM U3BIICUEHHUS 3HAUCHUH YKa3aHHBIX aTpUOYTOB U
MCKIIIOUCHUS U3 Pe3yJbTaTa CTPOK-1yOINKaToB

OmnpenenseT HOBOE OTHOIICHUE, KOTOPOE BKITIOYAET BCE KOPTEXKH, COAEPIKAIIIECS
ELS Tosibk0 B R, ToNbKO B S, 0fHOBpeMeHHO B R 1 S, mpuyeM Bce AyOnHUKaThl KOPTEXKEH

U MCKITIOYCHBL. [Ipu 3TOM oTHOMICHUS R ¥ S TOMKHBI OBITH COBMECTHMBIMH 10
00BbEANHEHHIO

OObearHEHNE

Pa3nocTh 1BYX oTHOMIEHHH R 1 s COCTOUT U3 KOpTEkel, KOTOpbIe UMEIOTCS B
Paznocts R — 5 OTHOWIEHNH R. HO OTCYTCTBYIOT B OTHOmEHUH S. [Ipruem otHOIIEHHS R U S TOIDKHEI OBITH
COBMECTHMBIMH 110 00bEINHEHHIO

OmpezienseT OTHOIICHHE, KOTOPOE COJEPIKHUT KOPTEXKH, IPUCYTCTBYIOIINE KaK B
Ilepeceuenne RNs oTHOIIeHNH R, Tak 1 B oTHOImIeHn: S. OTHOmEHNS R ¥ S TODKHBI OBITH COBMECTHMBIMU
110 00BEIUHEHHIO

JlekapToBo RxS Ornpe/ienseT HOBOE OTHOIIEHHE, KOTOPOE ABJIAETCSA PE3yIbTaTOM KOHKATEHAIHH (T.€.
NpOM3BEICHHE x ClIeTIeHNs) KasI0ro KOPTEKa M3 OTHOIIEHHS R ¢ Ka/IbIM KOPTEXeM N3 OTHOLICHUS S
OnpesienseT OTHOIIEHHE, KOTOPOE COEPIKUT KOPTEXKH U3 JeKapTOBa TIPOH3BEICHHS
Tera-coenunenne | H =g S p > P P P P P

oTHOmIeHui R u S, ynosnersopstomue npenukary F

Coexuete 1o OmnpefienseT OTHOIIEHHE, KOTOPOE COAEPKUT KOPTEKHU U3 A€KapTOBA MPOH3BEACHUSA
Heag 5 oTHOMIeHnH R u S, ynosnerBopstomue npeaukaty F (mpexukar qomKeH mIpeaycMaTpuBaTh

DKBUBAJEHTHOCTH
TOJIbKO CpPaBHEHHE Ha PABEHCTBO)
ECTecTBEHHO® EcTecTBEeHHBIM COEIMHEHHEM Ha3bIBASTCs COSANHEHHE 110 DKBUBAJICHTHOCTH ABYX
coemuene Rreas oTHoIIeHHMit R 1 S, BBINONTHEHHOE 110 BCeM 00IIMM aTpudyTaMm X, U3 pe3ysibTaTOB KOTOPOTo

MCKIIIOYAeTCs [0 OJJHOMY 3K3EMILLIPY KaXJ0ro o0Iero aTpudyra

CoennHeHne, IpH KOTOPOM KOPTEXH OTHOIICHUS R, He NMeIoImue COBITaIatoNIIX
3HAUCHMi B OOIIMX CTOIONAX OTHOLICHHS S, TAK)Ke BKIIOYAIOTCS B PE3YIbTUPYIOIIES

(JIeBoe) BHemIHEE RO4S

coeIMHEHNE
OTHOILICHUE
OrmpeniesisieT OTHOLICHHE, COJIepIKalllee Te KOPTEkKU OTHOLIEHHS R, KOTOpBIE BXOAT B
T[onycoenuHenne Rerp S P o P P ’ p
coeHeHHe OTHOLICHUH R 1 S
Jenenune F=—5 OmnpenenseTr OTHOLICHUE, COCTOSAIEE U3 MHOXKECTBA KOPTexel oTHOIIeHHs R, KoTopble
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onperesieHb! Ha atpudyTe C, COOTBETCTBYIOIIEM KOMOWHAIIMY BCEX KOPTEIKEH OTHOIICHUS
S, rme C — MHOXECTBO aTpHOYTOB, MIMCIOIINXCS B OTHOIICHUU R, HO OTCYTCTBYIONIHX B
OTHOIICHHH S

PesinnoHHasi Mo/ie/Ib JaHHBIX
PensimonHas Monens Brepsble Obu1a mperoskena . @. Kommowm (E. F. Codd) B 1970 rony B ero ocHOBoOIOJNIAararomei crarse
"PensunoHHas MOJIeNb JAaHHBIX U1 OOJBIIMX COBMECTHO HCIOJIB3yeMbIX OaHKOB TaHHBIX". B HacTosIIee BpeMst ITyOIIHKaIHIO 3TOMH
CTaTBU NPHUHSTO CYUTATH IIOBOPOTHBIM ITyHKTOM B HCTOPHH Pa3BUTHS CUCTEM 0a3 TaHHBIX, XOTS CIEIYET 3aMETUTh, YTO eIl PaHbIIe
ObLIa IIpeUI0KEeHa MO/IelTb, OCHOBAHHAs! Ha MHOXKecTBax. Llenn co3manust pensmoHHON Moen popMyIHPOBAIHCH CIIETYIONM
obpazom:

= (OGecrieueHne 0ojee BBICOKON CTEIIEHH HE3aBUCHMOCTH OT JAHHBIX. [IpHMKIagHbIe IpOrpaMMbl HE TOJDKHBI 3aBHCETh OT
M3MEHEHUH BHYTPEHHETO IPEACTABICHUS MAaHHBIX, B YaCTHOCTH OT HM3MCHEHMH opraHu3aimuy (aiioB, mepeynopsmodnBaHHs
3anucel ¥ myTei gocrymna.

= CoszgaHue MpoYHOro (hyHmaMeHTa Ui PEIIeHHS CEMaHTHUECKHX BOIPOCOB, a TAKXKe NMPoOIeM HEMPOTUBOPEUUBOCTH U
M30BITOYHOCTH JaHHBIX. B "acTHOCTH, B crathe Koama BBOAMTCS NMOHATHE HOPMaJIM30BaHHBIX OTHOIICHHWH, T.€. OTHOIICHHI 0e3
noBTopsttonuxcs rpymni. (IIponecc HopManu3ary 00CyKIaeTcst B HIKE)

® PacmupeHue sI3bIKOB YIIPABIEHUS JaHHBIMU 33 CUET BKIFOUCHUSI ONlepalliii HaJ MHOXKECTBAMH.

Kpowme Toro, mozxe ObLIN MIPEATOKEHBI HEKOTOPbIE PACIIUPEHNUS PEIAIIMOHHON MOJEN! JaHHbIX, IpeTHa3HAUCHHbIC IS
Han0oJiee MOJTHOTO M TOYHOTO BBIPKEHUS CMBICTIA JAHHBIX, IS MOJJIEP>KKH 00bEeKTHO-OPUEHTHPOBAHHBIX MOHATHUI, a TaKxKe I
HOJICPAKKH JeTyKTUBHBIX BO3MOXKHOCTEH.

TepMHUHOJIOTHS, HCTIONB3YeMast » PEIALIMOHHON MOJIEH, HOPOil MOXKET HPUBECTH K IIyTaHHIIE, TOCKOJIBKY TOMHUMO
NPEUTOKEHHBIX IBYX HAOOPOB TEPMHHOB CYLIECTBYET ellle O11H — TpeTui. OTHOIIeHHe B HeM Ha3bIBaeTcs daitioM (file),
KOpTEXHU — 3amucsamu (records), a arpuOyTel — nosisivu (fields). Dta TepMuUHOIOTHSI OCHOBaHA Ha TOM (haKTe, 4TO (hU3UIECKU
pensauonHast CYB]] MoxeT XpaHUTh KaXk[oe OTHOILCHUE B OT/EILHOM (aiiie. B Tabiuie moka3aHbl COOTBETCTBUS,
CYIIECTBYIOIIE MEXKY TPEMsl YIOMSHYTHIMH BBIIIE IPYIIIAMU TEPMHHOB.

OdunuanbHbie AnbTepHATHBHBIH ANbTepHATUBHBIH
TepPMHHBI BapuaHT 1 BAapUAHT 2
OTHoLIeHNE Tabmuna Daiin
Koprex Crpoxka 3anuch
ATpubyT Cronber IMone

HeaoctHocTh B/{

PensnmonHast MOJIeNb JaHHBIX MMEET JIBE YAaCTHU: YIIPABIIIONLYI0 YacTh, KOTOPAst ONPEeAEIseT TUIIBI AOITyCTUMBIX OTIEeparyii ¢
JaHHBIMU, ¥ HAOOp OTPaHUYCHUH IIEIIOCTHOCTH, KOTOPBIE TAPAHTUPYIOT KOPPEKTHOCT AaHHBIX. [10CKONBKY KaXkablit aTpHOYT CBsI3aH
C HEKOTOPBIM JIOMEHOM, JUISl MHOXKECTBA JOIYCTHMBIX 3HAUCHUH Ka)KA0ro aTpudyTa OTHOIIECHUS ONPEAEISIOTCS TaK Ha3bIBaeMble
orpaHuueHus foMeHa. [loMuMo 3Toro, 3a1at0TCst Ba BaXKHBIX IIPaBUIIa LIEJIOCTHOCTH, KOTOPBIE, [0 CYTH, SIBIIAIOTCS OTPaHUYCHUSAMU
JUISL BCEX JIOIYCTUMBIX COCTOSIHHMI 0a3bl JaHHBIX. DTH JIBa OCHOBHBIX MIPABHJIa PEISIIMOHHOI MOJIENN Ha3bIBAIOTCS IIETOCTHOCTHIO
CYLIHOCTEH U CChIJIOYHOM I[EeIOCTHOCTBIO.

LesocTHOCTH cymHocTel

IepBoe orpaHnyueHne [ETOCTHOCTH KacaeTcs IEPBUYHBIX KITI0Yel 0a30BBIX OTHOIIEHHUIT. 31ech 6a30BO€ OTHOLICHHE
oIpezeNnsieTcst Kak OTHOIIEHHE, KOTOPOE COOTBETCTBYET HEKOTOPOH CYIIHOCTH B KOHIIENTYaIbHOM cXeMe.

HenocTHOCTH cyniHoCTeii: B 6a30BoM OTHOIIEHNH HY OAWH aTPHOYT MEPBUYHOTO , KIFOYa HE MOXKET COJepKaTh
OTCYTCTBYIOIIUX 3HaueHUH, 0003HauaeMbIx kak NULL.

[o ompenenenunto, MEPBUYHBIN KIIIOY — 3TO MUHAMAIBHBIA HACHTH()UKATOP, KOTOPHII UCTIONB3YETCS I YHUKAIBHOH
nIeHTH(UKAIUKE KOPTEXeH. DTO 3HAYNT, YTO HUKAKOE TIOJMHOXKECTBO MIEPBHYHOTO KITFOYa HE MOXKET OBITh JOCTATOYHBIM IS
YHUKaIbHOU HaeHTuuKamu koprexxeld. Ecin nomycruts npucyrersre NULL B nr000# 4acTi nepBUYHOTO KITIOYa, 3TO
PaBHOCHJIBHO YTBEPXKJCHHIO, YTO HE BCE €ro aTpuOyThl HEOOXOANMBI ISl YHHUKAIbHOH NIeHTH(UKAINT KOPTEXeH, 4To
MPOTUBOPEUUT OINPEETICHUIO IEPBUYHOTO KIIIOYa.

Ccbli104HAs 1eJIOCTHOCTD

Bropoe orpaHmdueHne IeTOCTHOCTH KacaeTCst BHEIIHUX KITFOUeH.

Cchbli104HAs HeJIOCTHOCTh: EciH B OTHOIICHNH CYIIECTBYET BHEIIHHH KITIOY, TO 3HAYE€HHE BHEIITHETO KITI0Ya JIOJDKHO JIH00
COOTBETCTBOBATH 3HAYCHHIO IIOTEHIMATBHOTO KITI0Ya HEKOTOPOTO KOPTEKa B €r0 6a30BOM OTHOIICHUH JINOO BHEITHHI KITFOY JIOJDKEH
MIOJTHOCTBIO COCTOATH U3 3HaueHnit NULL.

Hanpumep, cuutaercst ZOMyCTHMBIM CO3aHKE 3aiCH ¢ HHpOpMaILiei 0 HOBOM coTpynHuke ¢ ykazanuem NULL Bmecto
HOMepa OT/IeJICHNs, B KOTOPOM 3TOT COTPYIHHUK paboTaet. Takas cUTyalus MOKET UMETh MECTO B TOM CJIydae, KOTJa COTPYIHHK
3a4YHMCJICH B IITAT KOMIIAHUH, HO €II€ HE MPUINTHUCAH K KAKOMY-TO KOHKPETHOMY OTACICHUIO.

KopnopaTusHble orpannyeHus HeJ0CTHOCTH

KopnopaTusHble orpanuyeHus NeJ0CTHOCTH: J[OTOIHNTENEHBIE TIPaBHIIA MTOIEPKKH [IEIOCTHOCTH JaHHBIX,
oIpezensieMble MOTb30BaTEIIMH MITH aIMIHICTPATOpaMi 6a3bl JaHHBIX.

[Nonb3oBaTenn caMy MOTYT YKa3bIBaTh JOTIOJIHUTENBHBIE OTPAHMYCHUS, KOTOPBIM JJOJDKHBI YIOBIETBOPSTH JAHHEIE.
Hanpumep, eciii B 0THOM OT/ACICHUH HE MOXKeT paboTtath Gosblie 20 COTpYIHUKOB, TO MOJIH30BaTENIb MOXKET yKa3aTh 3TO Kak
npasuio, a CYBJ] nommkHa ciaequTs 3a ero BeinonHeHueM. K coxxanenuto, ypoBeHb MOJEPKKH PETSILIMOHHON 1IETIOCTHOCTH B
Pa3HbIX CUCTEMAX CYHICCTBEHHO U3MEHACTCA.

IIpenmymectBa u HepoctaTkn CYBJ]

CVYB]] o6mafaroT kKak MHOTOOOEIIAIOIMMH TOTEHIIMAIBHBEIMH MPEHMYIIECTBAMH, TaK M HEJJOCTATKAMH, KOTOPBIE MBI KPaTKO
pPaccMOTPUM B 3TOM pasfiere.

IIpeumymecTBa

[TpenMymecTBa cucTeM ynpasieHus 6a3aMi JaHHBIX NEPEIHCIICHE] B TabnuIe:

IIpenmyuecTBo

KOHTpOIIb 3a U30BITOYHOCTHIO JAHHBIX
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HerOTI/IBOpe‘{I/IBOCTB JAaHHBIX

bonbire none3noit MHGOPMAIHK IPU TOM k€ 00beMe XPaHUMBIX JaHHBIX

COBMECTHOE UCITOJIb30BAaHUE TAHHBIX

Ilonnepxka HEIOCTHOCTH AaHHBIX

TToBbimeHHas 6€30MacHOCTh

IIpumenenue cranaapToB

TloBbiicHNE 3(1)(1)CKTI/IBHOCTI/I C poCTOM MacIITaboB CUCTEMBbI

B03MOXXHOCTH HAX0XKJEHHs KOMIIPOMHUCCA ITPU IPOTHBOPEUUBBIX TPEOOBAHUAX

TloBbiicHME JOCTYITHOCTH JAaHHBIX U UX TOTOBHOCTH K pa60Te

Vaydienue nokasaresiei Npou3BOAUTENILHOCTH

YHPOU.ICHI/IG COIIPOBOXKJACHUS CUCTEMBI 3a CHET HE3aBUCUMOCTHU OTJAaHHBIX

VYiydiieHHOE yrpaBieHHe MapauieNbHoi padboToi

PazBuTtnie CJ'Iy)K6LI PE3EPBHOTI0 KONMMPOBAHUA U BOCCTAHOBJICHUSA

Hepocratku
Henocratku noaxona, CBSI3aHHOTO C IPUMEHEHHEM 0a3 JaHHBIX, ITepedrciieHbl B Tabnuie: CinoxHocts Pazmep CroumocTs
CYBJl 3atpatsl Ha npeoOpazoBanue [Ipon3BoIUTENEHOCTD

Pa3nen 4. Mpeavernas o6macts 6a3bl TAHHBIX H €€ MOJIEIH.

AnHoTanmsi: B HacToOsIIIEH JIEKIMK BBOAUTCS MTOHATHE MPEIMETHOH 061acTh 0a3bl JAHHBIX, OMHCHIBAIOTCSI OCHOBHEIE
HpUEMBI TOCTPOSHNUS MOJIeNeil mpenMeTHoH 061acTu. PaccMaTprBaeMble MOJIEIH SIBIISTIOTCS] BXOJHBIMHU JTAaHHBIMU JUIS ITpoLiecca
HPOEKTHPOBAHHUS 0a3bl JTAHHBIX.

[onaTue npeaMeTHOI 00J1acTH

OCHOBHBIM Ha3Ha4CHHEM HH(POPMAIIMOHHBIX CHCTEM SBJISACTCS ONEpPaTHBHOE 00OecreueHre Mob30oBaTesss nHdopmMarueit o
BHEILIHEM MHUPE IIyTeM pealli3allii BOIPOCHO-OTBETHOI'O OTHOIICHHUS. BOMPOCHO-0TBETHBIC OTHOLICHNUS, TOTyYasi HHTEPIIPETALIIO
BO BHEITHEM MHUpe (MUpe BHE NH()OPMAIIMOHHO CHCTEMBI), TO3BOJISIOT BBIIEIHUTH 111 HHYOPMAIIMOHHOM CHCTEMBI ONIpEaeIeHHBII
ero (parMeHT - MPeIMETHYIO 00JIaCTh, - KOTOPBIN Oy/ICT BOIUIONICH B A6MOMAMU3UPOBAHHOU UHPOPMAYUOHHOU
cucmeme. Mngopmayus o BHEIIHEM MUpe npencraBisiercs B uHpopmanuonHoi cucreme (MC) B popme TaHHBIX. DTO OTpaHUUUBACT
BO3MOXHOCTH CMBICIIOBOH MHTEpIPETAIMi HHYOPMAIMY 1 KOHKPETU3UPYET ceMaHTUKy ee npeacTtasieHus B IC. CoBOKyIHOCTh
9TUX BbIAENEHHBIX /Ut VIC naHHBIX, CBA3CH MEXy HUMH U OlIepaluii HaJl HUMHU 00pa3yeT uHPOpMAYyuoHHy0 U PYHKYUOHANbHYIO

[onsTHE NPEdMemHoU obracmu 6a3bl OAGHHLIX SIBISIETCS OXHIUM U3 0A30BBIX MOHATHI HHPOPMATHKU U HE UMEET TOYHOTO
onpenenenus. Ero ucnonp3oBanue B koHTekcTe MC mpeamnonaraeT cynecTBOBaHHE YCTOWYHBOM BO BPEMEHH COOTHECEHHOCTH
MEX1y UIMEHaMH, MOHATHAMHM M ONpE/Ie/ICHHBIMU PEaIMAMU BHEIIHEro Mupa, He 3aBucsiuei or camoit FIC u ee kpyra
none3oBateneil. TakuM 00pa3oM, BBEIeHNE B pACCMOTPEHUE ITOHATHS npedmenHoli obnacmu 6a3el OaHHbIX OTPAHUINBACT U JeTaeT
0003pHUMBIM npocmparcmeo THGOPMAMOHHOTO Torcka B YIC ¥ HO3BOJISIE€T BEIONHATE 3aIIPOCH! 32 KOHEYHOE BPEMsl.

CoBOKYIHOCTP peannii (00BEKTOB) BHEIITHET0 MHUpPa - 00BEKTOB, 0 KOTOPEIX MOXKHO 3aJaBaTh BOIIPOCHL, - 00pa3yer
00BEKTHOE S10p0 npedMemHol 0daacmu, KOTOPOe UMEET OHTOJIOTHYeCcKui ctatyc. Henb3s monmy4ynuts B MIC 0TBET Ha BOTIPOC O TOM,
9TO eif Hen3BeCTHO. TepMUuH 00vexm ABIAETCS IEPBUYHBIM, HEOTPEIEIsIeMbIM MoHsATHEM. CHHOHUMaMH TepMUHA "00bexm"
SIBIISIFOTCS "'peanusi, CyIIHOCTh, Belp". OTHAKO TEPMHH CYITHOCTH TOHUMAETCS HAMH HECKOJIBKO yXKe, KaK KOMHOHEHN MOOeau
npeomemHuotl obnacmu, T.e. KaK y>Ke BBIICICHHBIH Ha KOHIENTYaJIbHOM YPOBHE 00bexm Msi0a3bl 0anHbix. TakuM o0pazom,
BBIJICNISIEMBIE B npedmemHoti 001acmy 00BEKTH MPEBPAIIAIOTCS aHATUTHKAMU (2 He TIPOSKTUPOBIINKAMH 0A3bl OAHHbIX) B
cymHoctH. Cywnocms npeomemnoil 06aacmu SIBISETCS pe3yIbTaTOM abCTparnpoBaHus peaJbHOr0 00bEKTa IyTeM BBIICICHUS U
¢uxcanmu Habopa ero cBoicTB. CyIIHOCTD SIBISIETCS PE3yNIbTaTOM aOCTparnpoBaHUs peajbHOro 00bEKTa, T.e. B HallleM KOHTEKCTe
HMeeT THOCEOJIOTNYeCKuit cTaTyc. XO0Ts Jlajiee B KOHTEKCTE CYIIHOCTh HEPEKO OTOXKAECTBISETCS C 0O BEKTOM.

Ha puc. 2.1 npencTaBiaeH OMH U3 MOIX0I0B K KiIacCH(DUKAIIKI 00BEKTOB npeomemuotl 0onacmu.

CyumocrH npeaMeTHOR
nacTH

Marcpuamiycusic
cymmocTt

i

Henarcpranmyensic
cymmocTi

l Hvera ] [ Tonsmux

| Crryamm ]

Puc. 2.1. Knaccudukanuu o0beKTOB IpeIMETHOH 06IacTh

[pumepamu cymHocTel (¢ Toukn 3perns MC) mmi 00BeKTOB (C TOYKH 3pSHHUST BHEITHETO MUPA) SBISIFOTCS OTASIBHBII
CTYZCHT, epynna CTYACHTOB, ayJUTOPHS, BpeMs 3aHATHH, CJIOBA, YHCIIA, CAMBOJIBL. OOBIYHO CYUTAETCS, YTO OBITH OOBEKTOM - 3TO
3HAYUT OBITH JUCKPETHBIM U Pa3TuIUMbIM. [IpuMepst "He-00bEKTOB" - 3TO MU, BPEMSI, CMBICIT, XOTSI ¥ TAKHE KATETOPHU MOTYT
COXpPAaHSIThCS B 0a3e JTaHHBIX.

OOBEKTHI B3aUMOJICHCTBYIOT MEX/y cO00# uepe3 CBoM CBOWCTBA, YTO MOPOXKAaeT cutyanuu. CUTyalnH - 5TO B3aUMOCBSI3H,
BBIPQXKAOIIME B3aUMOOTHOLICHHSI MeXXTy o0bekTamu. CUTYAIHH B npeomemHoti 061acmu OMUCHIBAIOTCS TIOCPEACTBOM
BBICKA3bIBaHUI 0 npedmemuol 061acmu ¢ UCTIOJIb30BAaHUEM MCUUCIICHHS BHICKA3bIBAHUI U UcHUCAeHUsI NPeOUKAMOo8, T.¢.
(dopmanbHOI, MaTeMaTH4YecKo# Joruku. Hanpumep, svickaszvieanue"TIporpaMMuUCT U MeHeddicep eCTh CIyKallie KOMITaHuU"
OIUCBHIBAET OMHOWEeHUe BKITIOYeHHs. TakuM 00pa3om, Best urgopmayusi 06 00beKTax U CYIIHOCTIX npeoMemHou
061acmu OTIMCHIBAETCS C TIOMOIIBIO YTBEPXKICHHUI Ha €CTECTBEHHOM SI3BIKE.

OTMETHM, YTO B CEMAaHTHKE €CTECTBEHHBIX SI3BIKOB CHTYAIIHs U B3aUMOCBSI3b CYUTAFOTCS TIOYTH CHHOHUMaMH. CUTYaIust
COZIEPXKHUT 6bICKA3bIEAHUE 06 0OBEKTAX npedmMemnoil 0biacmu, KOTOPOMY MOKHO MPHUITACATh HEKOTOPYIO OLEHKY HCTHHHOCTH U
IPECTaBUTh B BUJC MPEAMKATa IOCjIe BBEACHHS IIepeMeHHBIX. TakuM 00pa3oM, COBOKYITHOCTb BBICKa3bIBaHUIL O npeomemnoii
061acmu MOXXHO TPaKTOBATh Kak onpeodeieHue NHHOPMALMOHHOTO MTPOCTPAHCTBA VIS O6a3bl OUHHBIX.

Ha puc. 2.2 npencraBieH OMH U3 MOJIX0A0B K KiIacCH()UKALUK CUTYalUil B paMKax npeomemHou oonacmu.
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Puc. 2.2. Kitaccudukanus cuTyanuii npeIMETHOH 001acTh

Paznmuaror craTnueckre U JUHAMUYECKUe CUTYyaluu. [IprMepaMu CTaTHIECKHX CUTYaIUi SBISTIOTCS TaKHe CHTYalluH, KaK
UMETb IIBET, UIMETh Bo3pacT. [IpumMepamu TMHAMUYECKUX CHTyalli SBIAIOTCA TaKUE CUTYaLlUH, KaK CO3aTh yTIOT, BBIIIEYb XJI€0.

OO0paruTe BHUMaHHE Ha TO, YTO CUTYAIHs TaKKEe MOXKET MPEACTABIATh cO00H 06vexm (cM. puc. 2.1) u 00nagaTh CBOWCTBAMHU.
C npyroii cTOpOHBI, PUBEICHHAS KIacCU(UKAIKS pacCMaTpUBAET CBOMCTBA KaK CHENUANbHBIHN ciIydail cuTyauui.

IlonoGHas kou3us MOPOKIAET HEOJHOZHAYHOCTH IIPU MOJCTUPOBAHUU npedmemHol obnacmu 6asvi oanHwvix. IloctaBum Bompoc -
YTO ecTh BT aBToMoOmIs? Obvexm, CBOMCTBO, cuTyanust? K oOCyk1eHHIo 5TOTo BOIIpoca MBI BEPHEMCSI CIIELIHAIBHO B
clenyromei JeKIuu.

[MpuBenennas kmaccuUKaIys BBOJUT B IPEIMETHYIO 001acTh 1Ba BKHBIX aCIEKTa - NpOCMpaHcmeo U BpeMs, IpUIeM
BpeMs M Kak MOMEHT, U Kakunmepsan. IIpeaMeTHas 061acTh CyIecTBYET B IPOCTPAHCTBE U BO BPEMEHH, T.€. i IIPHUCYIIH, KaK 1
peansHOMy MHpY, BPEMEHHbIE M IPOCTPAHCTBEHHBIE OTHOLIEHUS U CBsI3H. CIeqyeT OTINYaTh peanbHoe 6pems BHELTHETO MUPA U €TO
oTpaxkeHHe B 0a3e JaHHBIX U B MCTOYHMKAX MH(opManuu. B 6aze JaHHBIX B3aMMOCBA3H, 3aBUCSLIME OT BPEMEHH, QUKCUPYIOTCS
TOJBKO MOCIIE UX PETHCTPALUK B 6a3e JaHHBIX. TakuM 00pa3oM, MpeaMeTHast 00JIacTh B KaXIbIil KOHKPETHBIII MOMEHT BPEMEHHI
HpeCTaBIseT cO00 BBIIEIEHHYIO COBOKYITHOCTD ONIPEAEICHHBIX 00BEKTOB U CUTYaIlUil, Ha3bIBAEMYIO COCIOAHUEM NPEeOMEeMmHOLL
obnacmu (AT CHIMKOM).

BBenem onpedenenue npeomemnoii ooracmu.

Omnpenenenue. [IpenmerHas o6nacTs - 3TO IeJICHANPaBIeHHAs IEpBHYHAS TpaHC(HOPMaLUs KapTHHBI BHELITHETO MHpPa B
HEKOTOPYIO YMO3PHUTENbHYIO KapTHHY, ONIpe/IeNIeHHast 9acTh KOoTopoii ¢pukcupyercst B UC B kadecTBe ancopummuieckoii
MoOenu hparMeHTa AeHCTBUTEIHHOCTH.

[ownsTHE NPedmemnou obracmu OpUTO BBeAEHO B Havyaje 80-X roJ0B MPONUIOro BeKa, Korjaa yuaeHsiMu B oomactu VIC Obuta
0CO3HaHA HEOOXOAUMOCTh HCIIONB30BATh CeManmuiecKue mooenuy Iiisl MpeACTaBIeHNs NHGOpPMAINU B KOMIIBIOTEPHBIX CHCTEMaXx.
Tak >xe Kak TpeOOBaHM K KOMIIBIOTEPHOH cucTeMe GOPMUPYIOTCS CPEACTBAME €CTECTBEHHOTO SI3bIKa, TaK U UHpopMayus B
KOMIBIOTEPHBIX CHCTEMAaXx MPEACTABISETCS CPEACTBAMH 0COOO0TO SI3bIKA C OIIPEIeNICHHOH ceMaHTHKOH. Takoil moaxox BrepBbIe ObLT
npezcrasied I1. Yenom B 1976 roxy.

HNudopmannoHHas MoJe/b NPeAMETHOMH 00.1acTH 6a3bl JAHHBIX

OpHUM M3 KITIOYEBBIX MOMEHTOB co3nanust MC ¢ 1enbio aBToMaTH3auy HHGOPMAIIOHHBIX IIPOIIECCOB OPTraHU3aLIH
SIBJIICTCSl BCECTOPOHHEE M3YYeHHE 00BEKTOB aBTOMAaTU3aALNH, HX CBOIMCTB, B3AMMOOTHOIICHUH MEXIY STUMH 00BEKTaMU
U npedcmasienue TOMTyIeHHON HHPOPMAINH B BUE HH(OOPMAITMOHHOI MOAEN! JaHHBIX.

Hudopmanmonnas moodensb 0anHbIX IpeJHa3HAUYCHA IS IPECTABICHHS CEMaHTHKU npeomMemHol obnacmy B TEPMHHAX
CyOBEKTHBHBIX CPEIICTB ONMCAHUS - CYIIHOCTEH, aTpUOYTOB, UOEeHMUDUKAMOPO8 CyuwHOoCmell, CYRepmunos, HOOmunog u T.1.

Hnpopmayuonnas modenv npedmemnoii odracmu 6a3bl OGHHLIX COICPKUT CIEAYIOIINE OCHOBHBIE KOHCTPYKIIUH:

qarpammel “cyurnocmo-cesse” (Entity - Relationship Diagrams);
OTIpeJIETIEH s CYIHOCTEN;

YHUKAIBHBIE UOCHMUPUKAMOPLL CYUHOCMEN |

OTIpEIETIEHAs. ampubymoe cyuHocmet ;

OTHOLIECHHUS MEXKY CYIIHOCTIMHU;

cynepmunsl U NOTHIIBL

Buumanune! DneMeHTH HHPOPMAIIMOHHON MOJIENHN JJAHHBIX TPEAMETHOM 00JIaCTH SBIISIOTCS BXOJHBIMU JaHHBIMH JUIS
PElICHUS 3aIaUUNPOeKMUPO8anUsi 6a3bl OAHHBIX - CO3TAHUS JI02UUECKOU MOOCTU OAHHBIX.

CymHocTH, aTpHOYTHI U HICHTHPUKATOPSI (KJIHOYH) CYLIIHOCTH, IOMEHbI aTPHUOyTOB

[penmerom nH(OpPMAIIMOHHOI MOENH SBIISIETCS abCTparupoBaHue OOBEKTOB MM SIBICHUH peaJbHOr0 MUpa B paMKax
MPEAMETHOH 001acTH, B pe3yNbTaTe KOTOPOTO BEIBIIIOTCS CYIIHOCTH (entity) mpeameTHo# obxactu. Kak mpaBmio, oHI
0003HaYaI0TCA IMEHEM CYIIECTBUTEIBHBIM €CTECTBEHHOTO SI3bIKA.

CyIIHOCTH OTHCHIBAETCS ¢ TIOMOIIBIO JaHHBIX, IMEHYEMbIX CBOMCTBAMU WIIH ampubymamu (attributes) cywnocmu. Kak
MPaBHIIO, aTPHUOYTHI SIBISIOTCS ONPEIENICHISIMH B BHICKAa3bIBAHUH O CYITHOCTH 1 0003HAYaIOTCSI IMEHAMH CYIIECTBUTEILHBIMHI
€CTECTBEHHOTO s13bIka. CYIIHOCTH BCTYMAIOT B CBSA3U APYT C APYroM uepe3 cBou aTpuOyThl. Kaxaas rpynmna arpudyTos,
OMHUCHIBAIOIIMX OJJHO PEALHOE MPOSIBICHUE CYIIHOCTH, MPECTaBIsIeT co0oii ax3eMmusp (instance) cymrHoctd. MHBIME
CIIOBAMH, 9K3EMNIAPbL CYWHOCMU - FTO PEANTU3ALMY CYLIHOCTH, OTINYAIOIINECs APYT OT ApYyra U JOIYCKaIOLUINe OHO3HAYHYIO
UICHTH(HUKALIHIO.

Buumanne! IIpn npencraBineHnn cymmHOCTH B 6a3€ JaHHBIX XPAHATCS TOJIBKO €€ aTpUOYTHL.

OpHIM U3 OCHOBHBIX KOMIIBIOTEPHBIX CITOCOOOB Paclo3HaBaHNUS CYIIHOCTEH B 0a3e JaHHBIX SBISETCS IIPUCBOCHUE
cymHocTsM unentudukaropos (Entity identifier). Yacto uoenmugpuxamop cywnocmu Ha3bIBaloT KIIOYOM. 3agada
BBIOOpa udenmughukamopa cyujHocmu SIBISIETCS CEMaHTHIECKH CYyOBEKTHBHOM 3amadeil. [IoCKOIbKY CYITHOCTD OIpeeseTCs
HabOPOM CBOMX aTpuOyTOB, TO AJIS KaXKIOW CYLIHOCTH 1IEIeCO00Pa3HO BBIICIUTh TaKOE MOAMHOXKECTBO aTpUOyTOB, KOTOPOE
OJHO3HAYHO MJCHTU(HIUPYET TAaHHYIO CYLIHOCTb.

HekoTopble CyHIHOCTH UMEIOT €CTeCTBEHHBIE HaAeHTH(pHKaTopsl. Hampumep, ecTeCTBEHHBIM UICHTH(GUKATOPOM cuema-
gaxmypoi SBISIETCSE €ro HoMmep.Hoenmughuxamopbvi cyuyHocmu MOTYT OBITh COCTABHBIMH - COCTaBJICHHBIMHU U3 HECKOJIBKHX
aTpuOyTOB ¥ ATOMapHBIMH - COCTaBJICHHBIMU U3 OJHOTO aTpHOYTa CYITHOCTH.

Wnentudukanus cymHocTeil npoBoautcs ananmuTukaMu. OJHAaKO Jalle BCETo HX PEIICHUE He SBISIETCS OKOHYATeIbHBIM !
3amava MPOEKTUPOBINMKA 0a3 JaHHBIX - 00ECTICUUTD NP COXPAHEHHH IK3eMNIAPOE cyuHocmuy B 6a3e JaHHBIX HAJIMIHE Y KaXKIO0TO
€e HOBOTO 9K3eMIUIsIpa YHUKATBHOTO HACHTU(HUKATOpA. VHUKATbHbIU UOEHMUDUKAMOP CYWHOCHU - TO ampudym cyujHocmu,
HO3BOJIIOIINH OTJINYATh OJIHY CYIIHOCTb OT Apyroi. Ecim CyIHOCTb MMeeT HECKOIBKO YHUKAIBHBIX HIEHTH(OUKATOPOB, TaK
Ha3bIBAEMBIX 603MOJICHbIX KtOYell, TO TPOSKTUPOBIINK JIOTKEH BBIOPATh MEPBHUYHBIN KITFOU CYLIHOCTH.
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Paznuuarot ogHO3HAYHBIE U MHOTO3HA4HBIE aTPHOYTEL. OAHO3HAYHBIMU SABIISIOTCS aTPUOYTHI, KOTOPhIE B Mpeenax
KOHKPETHOTO 3K3eMIUIIPA CYIIHOCTH MMEIOT TOJIBKO OHO 3HaUeHHE. B IPOTHBHOM ciTyyae OHM CYMTAIOTCSI MHOTO3HAYHBIMHL.

Ha ypoBHe HH()OpMAIIOHHOTO MOJIETMPOBAHMS JTaHHBIX Ha3HAYEHHE JOMEHa aTpHOyTy HOCHT oOmuii xapakrep. Hampumep,
aTpuOyT TEKCTOBBIH, YHCIOBOH, OMHAPHEIN, IaTa WK "He onpexneneH". B mocneHeM cirydae aHaTUTUK JOJDKEH 1aTh ONHCAHNE
nomeHa. Ha mocneyromux cragusix THIT JOMEHa KOHKPETH3UPYETCs, CMBICI IOHATHS JOMEHA B JIOTHUECKON M (PM3NIECKOH MOMEIsIX
6a3bl JaHHBIX YK€, YEM €r0 MOXKET MOHUMATh aHATUTHUK. DTO CBA3aHO C TE€M, YTO B paMKax (HU3HUecKOi MoJeIn 6a3bl JAHHBIX
JOMEH peanu3yeTcsi OCPeICTBOM MeXaHn3Ma orpanuueHust nomeHa, CYB/] He mOHIMaeT HEONpeaeIeHHbBIX TOMEHOB.

OTHoeHNs, CBA3H

CyIIHOCTH HE CYIIECTBYIOT OTICIBHO APYT OT Apyra. Mexay HUMH UMEIOTCs peanbHbie oTHoueHus (Relationship), u oxnu
JTOJDKHBI OBITH OTPAKEHBI BUHQDOPMAYUOHHOU MOOenu npedmemHou obaacmu. [Ipu BBIIENICHHN OTHOIICHUN aKIIEHT JieNlaeTCs Ha
(uKcanuIo cBs3el U MX XapakTepucTHK. OTHOMIECHHE (CBSI3b) MPEACTABISIET COO0H coeMHEHHE (B3aNMOOTHOIICHHE) MEXIY IBYMS
i Goree cynrHocTsIMU. Kaskiast cBsi3b peanusyercs dyepes 3HadeHussampubymos cywnocmeii. OGBIMHO CBSI3b 0003HAYASTCS
riarosoM. Kaxknast cBsI3b Taxoke JOJDKHA UMETh CBOH YHUKANBHBIH udenmughukamop cessu.

Buumanne! B pemnsiiionHo#t 6a3e TaHHBIX OTHOLIGHHS pealn3y0TCs TOJIBKO Yepe3 OrpaHNueHHUE IETTOCTHOCTH 10 BHEITHEMY
kmody. ITo3ToMy MpOEeKTHPOBIIUK 6a3bl JAHHBIX AOJKEH IIPOKOHTPONUPOBATh, YTOOBI CBSI3b MEXK/IY CYIIHOCTSIMU OCYLIECTBIAIACH
4yepe3 TOUHO yKa3aHHbIE aTpUOYTHI, KOTOPbIE OyIyT ONPENeNsITh YHUKAIbHbLI K104 CBSI3H. BBIOOp Kimtoueil cymHocTel - 0qHOo U3
BaXHEHIMX NPOCKTHBIX PELICHUH, KOTOPOE MPEICTOUT CAeIaTh IPOCKTHPOBIIUKY IPH NIEPEXOJIE OT UHPOPMAYUOHHOU MOOeaU
npeomemuotl obracmu K JOTHIECKON MOJenH 0a3bl JaHHBIX.

CBs13U XapaKTePHU3YIOTCS CHIeneHblo c653u Y KIIACCOM IIPHHAIEKHOCTH CYITHOCTH K CBI3H. CTeleHb (MowjHoCmy) c6:3u - 3TO
OTHOIIICHNE YHCIIa CYIHOCTEH, yUacTBYIOIMX B 00pa3oBaHuy cBsi3u. Hanpumep, "oxuH-k-omHOMY", "0MH-KO-MHOTHM", "MHOTHE-
ko-MHOrEM". Ha ypoBHE HH(OpMAIOHHON MOJIeNH JIOIYCKaeTCsl Heonpe ieJeHHas Hild Hepa3peleHHas cBsi3b. Krace
NPUHAONEHCHOCTU CYUWHOCIL -~ STO XapaKTep y4acTHs CYLIHOCTH B CBS3H. Pa3mu4aror o0s3aTenbHble U HEOOS3aTeIIbHBIC KIACCh
npunaonexchocmu cywpocmu K cBsizu. O0s3aTeNIbHBIM ABIIAETCS TaKOH KIacc MPUHAISKHOCTH, KOTJA 9K3eMANIAPb
CywHocmu y9acTBYIOT B YCTAaHOBIICHUH CBSI3H B 0053aTEILHOM MOPsIIKE. B MPOTHBHOM ciTydae CyIIHOCTh NPHHAIIECKNT K
HeoO0s13aTeIbHOMY KJIacCy IPHHAUISKHOCTH. 1 Heo0sI3aTeIbHOTO KIIacca MPUHAIISKHOCTH CYITHOCTH CTEHEHb CBSI3H MOXKET OBITh
paBHa HYIIIO, T.€.9K3eMNIAp CYuWHOCMU MOKHO cBs13aTh ¢ 0, 1 MM HECKONBKUMH SK3EMITIAPAMH APYTOH CymHOCTH. [t
00513aTeNIbHOTO KJIacca IPHHAUIC)KHOCTH CTEICHB CBSI3M HE MOXKET PAaBHATHCS HYJIIO.

OTHOIIEHHUS, C6:A3bI8AIOUUE CYUHOCHL CAMY C COOOMH, Ha3BIBAIOTCS peduekcugHbiMU. TUITNIHBIM
HNPUMEPOM peghiekcugHbIX OTHOIEHHUHN SIBISIETCS ONpeielIeHHe CTPYKTYPhI IIOYNHEHHOCTH B OTHOLICHHU
"CotpynHukn". PeghnexcusHble OTHOIICHUS Yallle BCETO OTPAKAIOT uepapxuieckue OmHouleHus BRYTPH CTPYKTYPHI TaHHBIX. OHH
MOPO’KAAIOT st MPOOIEM MPOSKTHPOBAHHS, O KOTOPBIX PEeUb IMOMIET MO3XKeE.

C TOYKH 3peHust omHowenu pasiuyatom crnadbie (weak) cymnocti. Ciabble CYIHOCTH - 9TO CYIIHOCTH, KOTOPHIE HE MOTYT
MPUCYTCTBOBATH B 0a3e JaHHBIX, TIOKA HE CYIIECTBYET CBI3aHHOTO C Hel dK3eMIUIsIpa Apyroi cymHocTy. [Ipumepom Takoi
CYIIHOCTH SIBJISIETCS 3aKa3, KOTOPBIH HE MOXKET CyLIECTBOBAThH Oe3 KineHTa. Ciadble CYyIIHOCTH HMEIOT 00s3aTeTbHBINA KiTacc
NPUHA/UISKHOCTH, ¥ CTEHICHb CBSI3M TAKOH CYITHOCTH HE MOXKET PaBHATHCS HYTI0. CBs3b "3aKa3-KIMEHT" SBISIETCS 00sI3aTeIbHON.

BersiBiieHre c1a0bIX CYIIHOCTEH M CBSI3aHHBIX C HUIMH 00513aTENIBHBIX OTHOIICHHH HEOOXO0IMMO I 00ecIIedeH s
[EJIOCTHOCTH U COTJIACOBAaHHOCTH JaHHBIX. Tak, HalpHUMep, HEM3BECTHOMY KIMEHTY HEBO3MOXKHO IPHITHCATH 3aKa3.

IMoaTunel U cynepTUNbI

WHorna BeIeIeHHAs CYIIHOCTE HECET B ce0e OTHOIICHUE BKIIIOUCHNUS MM 9acTh-Tienoe. [Ipn 3ToM cymecTByeT HeKOTOPhIH
aTpuOyT, 3HAUCHUS KOTOPOTO MOPOXKAAIOT pazbueHie MHOICECMBA IK3EMNIAPOS CYUHOCHY Ha HETIEPECEKAIOUECs TI0JMHOXKECTBA -
KaTeropuy CymHoCTH. KaTeropun CynHOCTH Ha3bIBAIOTCS 100MUNAMY Y BEIAETAIOT B IOMYNHEHHYIO B pAMKaX OTHOIICHHS
CYIIHOCTB, KOTOPAs SIBISIETCS KaTeropruel HCXOJHOH CYITHOCTH.

VHoraa 13 MCXOTHOH CYIITHOCTH BBIAGISIOTCS OOIINE ISl HOMYy4YEeHHBIX KaTeropHii aTpuOyThl, ¥ TAaKMM 00pa3oM BbIIEIISETCS
CYIIHOCTB, KOTOPAsi CTAHOBUTCS cynepmunom. 3a BbIIEICHHOH CYIIHOCTIO-CYIIEPTHIIOM OOBIYHO OCTABIISIIOT HANMEHOBAHHE
HCXO/IHOH CYITHOCTH, XOTS €€ CEeMaHTHUECKUI CMBICIT MEHSIETCSI.

Cynepmun ¢ TOPOXXASHHBIMHA UM noOmunamu sSBISeTCs IPUMEPOM TaK Ha3bIBaeMOH cOocTaBHOII cymHocTH. CocTaBHas
CYIIHOCTB SIBJISETCS JIOTHYECKOI KOHCTPYKIMEH MOJIeNH IS IPECTaBICHUs HA00pa CYIIHOCTEHl U CBsI3el MeX/y HUMHU KaK
€IMHOTO IIEJIOTO.

[pumep. CymHOCT ABTOMOOHIIH MOYKHO pa30HTh Ha CIECAYIOIINE ITOATHUITEL: aBTOMOOHIIM C IIPHBOIOM Ha J[Ba KoJieca,
ABTOMOOMIIM C TIPHBOJIOM Ha YETHIpE KOJIEca, aBTOMOOMIIH € TIePEKIII0YaeMbIM IPHUBOIOM.

JAst IpoeKTHPOBIIMKA Oa3bl JAHHBIX BAXKHO 3HATH, UTO BCE IK3EMNIAPLI CYWHOCHU- CYNEpMUNd OTHOCATCS TOJIBKO K OJTHOMY
U3 ee MoATUIOB. Hannuue B MO M MMONTHIIOB U CYNepmunog YCI0XKHSIIOT IPOSKTHPOBAHUE U CO3JAI0T ONpe/ieIeHHbIE TPYJHOCTH B
peanu3anuy.

[ToaToMy Ba)KHO Ha paHHEH CTaJUK IPOSKTUPOBAHHS YCTAHOBUTD, SIBJSIETCS JIM HAJIMYUE CYNepmunos B MOJCIN
HE0OXOJUMBIM. [[J1s1 3TOro MOYKHO NMPEAIIPUHATH CIIEIYIONINEe T1SHCTBHS:

® YCTaHOBHUTH, MHOTO JI OJMHAKOBBIX CBOMCTB MMEIOT Pa3InyHble MOATHIIBL. CIeayeT TOMHUTH, YTO YeM MEHBIIE ITOTUIIEI
MOXO>H APYT HA pyra, TeM OONbIIe BEPOSTHOCTH BBEACHHUS Cynepmuna, il

® HalTH dK3eMNiIAp CyuHOCmU, KOTOPBIH MOXHO OOOCHOBAaHHO BKIIOUMTH B Ooiee WeM OAMH MOATHI. [IOCKOIBKY 3TO
MPOTHBOPEUHT ONPEEIECHHIO CYIIEPTHIIa, TO MpeIaraeMoe pa3oHeHne He[OMyCTUMO.

Juarpammsbl " CyIHOCTH-CBA3D "

TurmmaHOM GOPMOIT TOKYMEHTUPOBAHUS UHPOPMAYUOHHOU MOOENU NPeOMemHOoLl 0baacmu SBISIOTCS ouazpammol
"cywnocmo-cea3v” ( ER -muarpammen).ER-Ouaepamma nos3Bossier rpaguuecky MpeACTaBUTh BCE IEMEHTH HHHOPMAIHOHHOM
MOJECIU COINIACHO IMPOCTHIM, MHTYUTUBHO IMOHATHBIM, HO CTPOI'O OIPEACIICHHBIM IIPaBUJIaM - HOTALUSAM. }lanee MBI 6y}16M
[10JIb30BaTLCA YCIIOBHBIMHU 0603Ha‘{eHI/IﬂMl/I, IMPUHATBIMU B METO10JIOTUH I/lH(bOpMaLlI/IOHHOFO NPOCKTUPOBAHUA.

[Moctpoenne ER -auarpamm, kak npasuio, Bexercs ¢ ucnons3zoBanneM CASE -cpencts. Beitoop CASE -cpeacts u criocoObl
paboTHI C HUIMH B HACTOSIIIIEM Kypce He 00CYyKIatoTcsl.

JlokymMeHTHpPOBaHUE CYIIIHOCTE U aTPpHOYTOB

Cymaocts Ha ER-marpamMme npecrasisiercss IpsIMOYTOIEHIKOM C MIMEHEM B BepxHeill yacTh. Bynem ucrons3oBats
QHTJIMHCKHE CI0BA JUII IMCHOBAHHS 3JIEMEHTOB MOJIEIN.

B mpsiMOYrosibHUKE TIePEUUCISIIOTCS. ampubymsi CyuHOCMuU, IPH 3TOM aTPUOYTHI, COCTABIISIFOLINE YHUKAbHbIL
UOeHmMUpUKamop cyuHocmu, NOT4EPKUBAIOTCS.

W3yuuB 1 npoBepHB KauecTBO MH(OPMALMOHHON MOJIENIN JaHHBIX MIPEAMETHOM 001acTH, IPeACTaBICHHON B BUAe Habopa
ER-nuarpamM, npoekTUpOBIIKK 06a3bl JAHHBIX MOXKET MPHUCTYIATh K CO30aHUI0 102UYECKOU MoOenu 6a3bl OAHHBIX.
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DyHKIHOHAILHAS MOJ1e/Ib NIPeIMEeTHOH 00,1acTH 6a3bl JAHHBIX

IHonsiTue PyHKIUUOHAIBLHOMH MO/Je/IU NPEeAMETHOMH 00,1aCTH 6a3bI JAHHBIX

BropsiM KIF0YeBbIM MOMEHTOM co3anusi VIC ¢ 1enbio aBToMaTn3aniy HHOOPMALMOHHBIX TIPOLIECCOB OPraHU3allUH SIBISCTCS
aHaM3 QYHKIMOHAIBHOTO B3aMMOICHCTBHSI 0OBEKTOB aBTOMATH3ALMK. Pe3ypTaThl TAKOTO aHAIN3a MHOTOIPAHHBI. AHAJIUTUKH
MPEICTABIISIIOT UX B BUIE (PYHKYUOHANLHOU MOOenunpeomemnol obracmu 6azel oannvix. QYHKYUOHATLHAS MOOETb NPEOMemHOU
obaacmu siBISETCS coOUpaTenbHBIM MOHATHEM. COCTaB yHKYUOHANLHOU MOOeNY CYIIECTBEHHO 3aBUCHT OT KOHTEKCTa KOHKPETHOTO
WT-npoexta U MOKET ObITh NPECTABICH MOCPEICTBOM JIOBOJILHO IIMPOKOTO CIEKTPa JOKYMEHTOB B BUJIE TEKCTOBOW M
rpaduyeckoii uHpopmaruu. K paccMOTpeHHIO TaKHX JOKYMEHTOB IIPOCKTUPOBILKK 0a3 JaHHBIX JOJDKEH MOAXOJUTH C Y4ETOM
CIEAYIOIIUX ABYX IOJOKECHHI:

e riaBHOoe HazHaueHue VC sBisiercst 6a30BBIM KPUTEPUEM OLICHKH TOCTATOYHOCTH HNPEIOCTABISIEMOM HH(DOPMALIUH;

® (yHKyUuOHANbHAA MOOenb IPeTHa3HAYCHA JUIS  OINHCAHUS npoyeccog 00pabomku OAHHLIX B paMKaxX BBIICICHHOMN
HPEIMETHON 00JIaCTH ¢ Pa3InYHbIX TOUCK 3PCHHUS.

Omnncats nmporeccs 00padboTku HH(OPMAIMN BCECTOPOHHE C MTOMOIIBIO OJHOH onucamensHoil Modenu CI0XHO. B mociennee
BpeMsl PEIIPUHUMAIOTCS HEKOTOPbIE YCIICIIHBIC MOMBITKH pa3padoTath yHHGHUIMPOBAHHYIO MOJIEIb B PAMKAX 00beKNHO-
opuenmuposannozo ananusza u npoexkmupoganus (OOA&D) ¢ omomnipto UML-KOHCTpYKIHii. B HACTOSIIMX JIEKIUSAX MBI
OCHOBBIBaE€MCsI TOJIBKO Ha Pe3yJIbTaTax CTPYKTYPHOTO aHAu3a npedmemuol obiacmy Kak HanboJiee mparMaTHIHOM IT0JIX0/e IS
HPOEKTHPOBAHMUS KIACCHYECKUX PEIALMOHHBIX 0a3 TaHHBIX. VICTIONb30BaHHE 06bEKMHO-0pUEHMUPOSAHHOO
n00xX00a K npoeKmupo8anuro 6a3 OaHHuIX - 3TO IPEIMET OTAEIBHOI0 Kypca JIEKIHH.

OnpenenuM QyHKYUoOHARbHYI0 MOOenb npedmMemHol obaacmu 6a3bl JAaHHBIX KaK COBOKYIHOCTh HEKOTOPBIX MOJEINeEH,
HpeIHa3HaYeHHBIX UL OITMCaHUs MPOLEccOB 00padoTku nH(opMauu. ByeM Ha3bIBaTh 3TH MOJCIH
KOHCTPYKIHAME yHKYuoHanbHou modenu. Hike mpuBeIeH NMepedeHb OCHOBHBIX KOHCTPYKIIUH (hYHKYUOHATbHOU MO0,
HEO0OXOJUMBIE ISl BEIIONHEHWUSI NPOEKMUPOBAHUS PENAYUOHHBIX 63 OAHHBIX.

e Moyeny nporeccos:

e} bu3Hec-mo0enb MPOIIECCOB (uepapxusi YyHKYuil CACTEMBI);

MOJEINb HOMOKA OAHHbIX.

Mopenu cocTosTHMIA:
MOOEb HCUSHEHHO20 YUKILA CYUWHOCIIU |
Habop crenupukanuii GyHKIUH CHCTEMBI (TpeOOBaHS);
omnucanue QYHKIUH CHCTEMBI Yepe3 CyIIHOCTH H aTpUOYTHI;
OM3HeC-TIpaBUIIa, KOTOPHIC PEANU3YIOT (PYHKIIHH.

Brumanue! DneMeHThI urpopmayuonHot Modenu npedmemuol odracmu SBISIOTCS BXOJIHBIME JaHHBIMHE TS 3a1a91
CO3JIAHHUS JI02UUECKOU MOOeIU OAHHbIX. DNEMEHTBI (DYHKYUOHAILHOU MOOenU npeomMemHol 0oaacmu SBISIFOTCS BXOTHBIMU JTaHHBIMU
JUISL 3a71a41 IPOSKTUPOBAHNS ITPUIIOKEHHUH 0a3bl JaHHBIX U, YACTUYHO, IJISL 33/1a9U CO30aHUs (Pusuyeckoll mooenu 6asvl OaHHLIX.

Jluazpamma nomoka 0anHbIX IO3BOJISET:

OO0 OO ® O

® [IPEACTAaBUTh CUCTEMY C TOYKHU 3PEHHUS HCTOUHHUKOB U MOTpeOUTeNel JaHHBIX;

® [I0Ka3aTh MEepeMeIleHHE TaHHbIX B IpoIecce uX 00paboTK;

® [I0Ka3aTh BHEIIHUE MEXaHU3MBI [101aUH JAHHBIX;

® [I0Ka3aTh METOJ cOOpa TaHHBIX.

Juazpamma nomoka 0aHHbIX TPEAOCTABISIET NPOSKTHPOBLINKY 0a3 TaHHBIX MH()OPMAIHIO:

® XpaHUIUWAX OGHHBIX, YTO TIO3BOJIUT Ha MOCIEAYIOIIMX CTAAUSIX MPOEKTUPOBAaHUS OOOCHOBAHHO ONpEAEIHTH 4UCIO 6a3
JAHHBIX JUISl ”HHOPMALIMOHHON CHCTEMBI;

® MPHUHATHIX CXeMax MNpeoOpa3zoBaHUs MHGOOPMALUH B Tpolecce ee 00pabOTKH, YTO IMO3BOJHUT B XOJA€ MPOCKTHPOBAHUS

MPUWIOKEHUH COCTABUTH CielM(UKAIMIO MpuiokeHHH. Crnennpukanuy TPUIOKEeHHH BMECTe ¢ JAWarpaMMaMi TOTOKOB JaHHBIX
nepenarTcs pa3paboTInKaM MPHII0KEHHUH.

Paznen 5. Kusnennsiit ukn BI. (koMIIbIoTepHAas PE3EHTAITNS — 2 Yac)

JKw3HenHble MKITBI HHPOPMANNOHHBIX cucTeM. Llemn m 3amaun mpoektupoBanus. [IpoexkTnpoBanme 6a3 TaHHBIX (0 Tpex
oranax). GopMmynupoBaHre U aHanu3 TpeOoBaHWi. KoHumenTyampHOe MpoekThpoBaHHe. Mopaenb «CyIIHOCTH-CBSA3bY». Kpurepun
BBIOOpA EPBUYHOTO KITIOYA.

7Kn3nenHble MUKJIBI HHPOPMAIHOHHBIX CHCTEM

Hauwnnas ¢ 1970-x ronoB cucTeMbl 6a3 JaHHBIX CTAJIH MOCTETICHHO 3aMEHSITh (hailjIOBBIE CHCTEMBI, HCIOIB30BaBIIUECS KaK
gacTh HHOPACTPYKTYpHI HHPopMannoHHBIX cucteM (Information System — IS) opranusanuii. [TapamrensHo ¢ 3THM pocio
HpU3HaHHUE TOTO (hakTa, YTO TAHHBIE SABISIOTCS BAXKHBIM KOPIIOPATUBHEIM PECYPCOM, K KOTOPOMY HY>KHO OTHOCHTBCS TaK K€
OepeXHO, KaK H K JIPYTUM pecypcaM OpraHu3alii. DTO IPHBENO K TOMY, YTO BO MHOTHX OPTaHU3aLUsX MOSBIIIICH LEbIe OTAEIBI
WK (YHKIHMOHAJIbHBIE NOAPa3eICH s, 3aHMMABIINECs aIMUHUCTPUPOBaHUeM IaHHbIX (A/]) 1 amMUHECTpUpOBaHUEM 0a3 JaHHBIX
(ABJ). Onu oTBeuanu 3a 00pabOTKy ¥ yIpaBlIeHUE KOPIIOPATUBHBIMH IAHHBIMH M KOPHOPATHBHBIMU 0a3aM1 TaHHBIX.

ba3a naHHBIX siBIsieTCsl yHIaMEHTAIbHBIM KOMIIOHEHTOM HH(OPMAIMOHHOM CHCTEMBI, a ee pa3paboTKy M UCIIOIb30BaHHE
ClIelyeT paccMaTpUBAaTh C TOUKH 3PEHMS CaMbIX HIMPOKUX TpeOoBaHUM opranusauuu. CiaeqoBaTenbHO, )KU3HEHHbIH UK
MH()OPMAIIMOHHOM CHCTEMBI OPTaHN3aNH HEOTHEMIIEMBIM 00pa30M CBSI3aH C KU3HEHHBIM IIUKJIOM CHCTEMbI 0a3bl JaHHBIX,
noaaepkuBaronel ee Gpynkiponnposanue. JKn3HeHHbBIH TUKIT HHYOPMAIMOHHOW CHCTEMBI OOBITHO COCTOHT M3 HECKOIBKIX JTAIOB!
IUTAaHUPOBaHUE, COOP M aHAIN3 TPeOOBAaHHH, MPOESKTHPOBAHKE, CO3JaHHE IIPOTOTHIIA, peaTn3anys, TeCTUPOBaHNE, TIpeodpa3oBaHNe
JTAHHBIX U CONPOBOXKACHHE.

Bce sTamsl »kU3HEHHOTO IIMKIIA HHPOPMAIIHOHHON CHCTEMBI 3/1€Ch PACCMATPUBAIOTCS C TOUKH 3PEHUS Pa3pabOTKU
npHIoKeHus 6a3 AaHHbIX. OHAKO CIEAYET OTMETUTD, YTO Pa3paboTKy JI0OOro MPHIOKEHNs 6a3bl JaHHBIX BCET/a MOJIE3HO
paccMaTpuBath ¢ 0oJiee MPOKOH TOYKH 3PEHHUs] — KaK pa3paboTKy OIpeelICeHHOr0 KOMIIOHEHTa BCel HH(POPMAIMOHHOW CHCTEMBI
OpTaHM3alUH B LIEJIOM.

7Ku3HeHHBbIH HUKJI NPUJI0KeHHs 023 TaHHBIX

Kaxk ysxe ymoMHHAIIOCH BBIIIE, CHCTeMa 0a3bl JaHHBIX SABISIETCS (DyHIaMEHTAIBHEIM KOMIIOHEHTOM 0oJiee IMMPOKOTO MOHSITHS
— MHGOPMANMOHHON CHCTEMBI opranu3anuy. ClIenoBaTeIbHO, JKH3HEHHBIH UK MPIIOKEHNH 0a3 TaHHBIX HEPa3PBIBHO CBS3aH C
JKH3HEHHBIM IIUKIOM HH(OPMAIMOHHOH CHCTEMBI. DTaIbl )KU3HEHHOTO IUKJIA IIPHIOKSHUS 0a3bl JaHHBIX TIOKa3aHbI Ha PHCYHKE.
Cremyer mpu3HATh, YTO STH JTAIlBl HE SIBJIAIOTCS CTPOTO IOCIIEN0BATENbHBIMY, a IIPEIyCMAaTPUBAIOT B HEKOTOPBIX CIIydasiX BO3BPaT K
HpeabAYLIMM JTanaM ¢ moMolLIpio obpatHbix cesseil (feedback loops). Hanpumep, npu nmpoektupoBaniu 6a3bl JAHHBIX MOTYT
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BO3HHMKHYTb IPOOJIEMBI, 171 pa3pelieHns KOTOPhIX MoTpedyeTcsl BEpHYThCs K 3Taiy cOopa u aHaiauza TpedoBanuil. OOpaTHble CBA3U
MOTYT BO3HHKATh IIOYTH MEXIY BCEMH TallaMy, HO Ha PUCYHKE ITI0Ka3aHbI TOJIBKO Hanbosee BaxkHbIe N3 HUX. OCHOBHBIE CBEICHUS O
Han0oJjiee BaXKHBIX MEPOIIPHUATHSX, CBI3AHHBIX C pean3alieil KaKIoro dTala >KH3HEHHOTO [UKJIA IIPHIIOKCHNUS 0a3bl JaHHBIX,
HpUBEIEHH! B TA0IHIIE.

KU3HEHHOTO IUKJIA TIPUIIOKCHUS Oa3bl JaHHBIX.

. Nnawposaims
[ye—

OcHOBHBIE )leﬁCTBHﬂ, BbIIIOJIHAEMbIC HA KAXK/I0M 3Talle )KU3HEHHOI'0 HHUKJIA NIPUJIOKEHU A 0a3pl IaHHBIX:

Jran Onucanue
[InanupoBanue
pa3paboTku 6a3bl [Imanuposanue HanboIee 3(h(HEKTHBHOTO CIIOCO0a peaTn3aliy 3TANOB )KU3HEHHOTO IIMKJIa CHCTEMBI
JTaHHBIX
Ormpenenenue OnpeneneHre auana3oHa JSUCTBUIA W TPaHHUI] IPHIOKEHUS 0a3bl JaHHBIX, COCTaBa €ro MoJb30BaTeIeH 1

TpeboBaHHH K cHcTeMe |00IacTell IPUMEHEHHS

C6op u aHanus

TpeOOBaHMIA C6op 1 aHanu3 TpeOOBaHUIT TOJIB30BaTEICH 13 BCEX BO3MOXKHBIX 00JIaCTEl MPUMEHEHUS
0JIb30BaTENEH

IIpoextupoBanue 6a3bl | [1oaHBIA UK pa3paOOTKH BKIIOYAET KOHLENTYaTbHOE, IOTHYECKOE U (PU3NUECKOE TPOSKTUPOBaHKE 0a3bl
JTAHHBIX TAHHBIX

Bri6op nenesoit CYB]]

(HeoOs3aTe bHbIH dTaI)

Bri6op manbonee noaxonsameit CYBJl ans npuinoxeHust 6a3bl TaHHBIX

PaspaboTtka OrnpeniesieHre MOIb30BATEIBCKOr0 HHTEp(delica M MPUKIAAHBIX IPOrPaMM, KOTOPBIE HCIIOIB3YIOT 1
MIPUI0XKEHUH 00OpabaThIBarOT TaHHBIE B 0a3e JaHHBIX

Cosznanue nporotunos | Cozganue pabodeld MOAENN NPUIOKEHUS 0a3bl JaHHBIX, KOTOPas TIO3BOJISIET pa3padOTINKAM W
(HeoOs13aTeNBHBIN ATan) [0JIb30BATENSM MPEACTABUTh U OLICHUTh OKOHYATENIbHBIH B H CIIOCOOBI (DYHKIHOHUPOBAHUS CHCTEMBI

Co3ltaHue BHEIIHET0, KOHIETITYaJIbHOTO U BHYTPEHHETO ONpe/ieleH i 0a3bl JaHHBIX U MPHUKIaIHBIX
[IPOTrpaMm

Peamuzamus

[IpeobpazoBanne u

Tpeo6paszoBanue 1 3arpy3Ka JaHHBIX (M TPHKIAJHBIX TPOTPAMM) U3 CTAPOI CHCTEMBI B HOBYEO
3arpysKa JaHHBIX peodp pysKa Iy (n mpukaz porpamMm) p y

HpI/IJ'IO)KeHI/Ie 0a3bl JaHHBIX TECTUPYETCA C LEJIBbIO 06Hapy>1<eHI/1${ OI_III/I60K, a TaKK€ €T0 IMMPOBEPKU HA

TectupoBanue
COOTBETCTBHE BCEM TPEOOBAHMAM, BBIIBUHYTHIM MOJIB30BATEIIMHI

Ha sTom 3tamne MPUJTIOKEHUE Oassl JJAHHBIX CYHUTACTCA IMOJHOCTBIO p%paGOTaHHHM 1 p€ajini30BaHHbIM.
Bl'[pe[[b BCs CUCTEMA 6y;[eT HaXOJUTHCA IO MOCTOSAHHBIM Ha6J'IIOI[eHI/IeM 1 COOTBETCTBYIOLIUM 06pa30M
MOAACPIKUBATHCA, B ciy4dac HCOGXOI[I/IMOCTI/I B d)ym(unomdpy}omee TMPHUITOKEHUE MOT'YT BHOCUTBCA
N3MCHCHU, OTBCYAIOIINEC HOBbIM T‘pe60BaHI/IHM. Peanmaunﬂ 9THUX U3MEHEHUHN MPOBOAUTCA MOCPEACTBOM
IIOBTOPHOT'O BBIMTOJIHEHUSA HEKOTOPBIX U3 MEPECUHCICHHBIX BBILIC 3TAallOB )KU3HEHHOT'O IIUKJIA

OKcIuTyaTamnus u
COMPOBOKICHHE

Ienu 1 3a1aun NPOEKTUPOBAHUS

B nHacrosiee Bpemst KIr04eBast poJib B IOCTIXKEHUHN ycIiexa OOIBITMHCTBA KOMIBIOTEPH30BAaHHBIX CHCTEM IMPHHAUISKUT He
UCTIONB3yeMOMy 000pyIOBaHHMIO, a TPOTpaMMHOMY obecriedeHnio. OHAKO CYIIECTBYIOINE HCTOPUIECKHE CBUJIETEIILCTBA O
pa3paboTKe MPOrpaMMHOTo 00ecedeH s CUCTEM He IIPOU3BOASAT CTOJb ITyOOKOTO BIEYATICHHUS, KAK XPOHOJIIOTHIECKHE 0030pHI
CTPEMHTEIILHOTO TIPOTpecca B 00JIACTH aIllapaTHIX CPEJICTB BHIUMCINTEIRHON TEXHUKH. B rmocie e necaTHineTHs NpuKIaaHbIe
IPOTPaMMBI IIPOJENANH MYTh OT MAJICHFKUX U CPABHUTEIIHLHO MPOCTHIX MPUIIOKEHHUIH U3 HECKOJIBKHX CTPOK KOJa 10 OYEHb OOJBIIHNX
¥ CIIO’KHBIX NPWJIOKEHUH, COCTOSAIINX U3

IToaxoap! kK NPOEKTHPOBAHMIO 0a3bl AAHHBIX

CylIecTBYIOT J1Ba OCHOBHBIX MOAX0/1a K NPOSKTHPOBAHHIO CUCTEM 0a3 IaHHBIX: HUCXOAAIIN U Bocxomsuid. [Ipu
BOCXO/ISIIIIEM NTOAX0e paboTa HAYMHAETCS C CAMOTO HIDKHETO YPOBHS aTpHOYTOB (T.€. CBOMCTB CYIIHOCTEH U CBsI3ei), KOTOphIE Ha
OCHOBE aHaJIN3a CYILECTBYIOIIUX MEX1y HUMHU CBS3€H I'PYNIUPYIOTCA B OTHOIIEHUS, IIPEICTABIIAIONINE TUIIbI CYIIHOCTEH U CBA3U
Mex 1y HuMH. Harprmep nporiecc HOpMalTi3aIiiy PeACTaBIIeT cO00H BapHaHT BOCXOAAIIETO MOAX0/1a IPH NPOEKTHPOBAHIHU 6a3
naHHbIX. Hopmanmsanms npexycmaTpuBaeT HASHTH(PHUKAINIO TPeOyeMBIX aTpHOYTOB € IMTOCIEAYIONINM CO3JaHIeM U3 HUX
HOPMAaJIM30BaHHbIX TaOJIUII, OCHOBAaHHBIX Ha (PYHKIHOHAIBHBIX 3aBUCHMOCTSIX MEXIY STHUMH aTpudyTamu.

Bocxoasmuii moaxoa B HauOobILeH cTeneHn IpueMyIeM Al IPOEKTUPOBAHUS MPOCTHIX 0a3 JaHHBIX C OTHOCUTEIBHO
HEOOJIBIIIMM KOJIYeCTBOM aTpuOyToB. OHAKO HCIOJIB30BAaHUE TOTO MOX0/Ia CYLIECTBEHHO YCIOXKHSAESTCS MIPU MPOSKTHPOBAHMN
6a3 JaHHBIX C OOJIBIIIMM KOJIMYECTBOM aTPHOYTOB, YCTAHOBHUTH CPEIIH KOTOPBIX BCE CYIIECTBYIONINE (QYHKIMOHAIBHBIC 3aBUCUMOCTH
JIOBOJIGHO 3aTpyAHUTENEHO. [I0CKONBKY KOHIENTyanbHas ¥ JIOTHIEeCKast MO JaHHBIX ISl CIIOXKHBIX 0a3 TAaHHBIX MOTYT
COAEPXKATh OT COTEH JI0 THICAY aTpHOYTOB, OUYCHB BaYKHO BBEIOPATH MOAXO0, KOTOPHIH IIOMOT OBI YIIPOCTHTH TAI MPOESKTHPOBAHMSI.
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Kpome Toro, Ha Ha4aabHBIX CTagUsAX GOPMYIMPOBAHUS TPeOOBaHUII K JTAHHBIM B KPYIHOH 0a3e TaHHBIX MOXKET ObITh TPYJHO
YCTaHOBUTB BCE aTpUOYTHI, KOTOPHIE IOJKHBI OBITh BKITIOUYEHBI B MOJICITH JaHHBIX.

Bornee moxxonsiielt ctparerueii MpoeKTHPOBAHMUS CIIOKHBIX 0a3 TaHHBIX SBJISAETCS HCIIOJIB30BaHUE HUCXOSIIETO MOIX0a.
Haunnaercs 3ToT moaxon ¢ pa3padoTKy Mojielielt TaHHBIX, KOTOPBIE COIeP KaT HECKOIBKO BBICOKOYPOBHEBBIX CYIITHOCTEH M CBSI3EH,
3areM paboTa IPOJOIDKACTCS B BUIE CEPHUH HUCXOAAIINX YTOUHEHHH HU3KOYPOBHEBBIX CYITHOCTEH, CBA3EH M OTHOCAIINXCS K HUM
aTpulyToB. Hucxoadmmii moaxoa AeMOHCTPUPYETCS B KOHIETIIINHI MOJEH " CYIIHOCTb-CBs3b". B 3TOM ciydae paboTa HaunHaeTcs ¢
BBISIBJICHUS CYIIHOCTEH U CBsI3el MeXITy HUMH, HHTEPECYIOINX JAaHHYI0 OpraHn3aluio B HauboneIuei crenenyu. Hanpumep, cHauana
MOXHO OBLIO OBI HICHTUGHIUPOBATH cymHOCTH PrivateQwner (Bnaznenen) u PropertyForRent (O0bekT HeIBIXKUMOCTH), 3aTEM
YCTaHOBUTH MEXIY HUMH cBs3b PrivateOwner Owns (Biageer) PropertyForRent u mumis mocie 3Toro onpenenuTs CBI3aHHBIE C
HUMH aTpuOyTHl — HanpuMmep, PrivateOwner {ownerNo, name, address) u PropertyForRent (propertyNo, address).

Kpome 3Tix moaxomoB A1 IPOSKTUPOBaHKS 6a3 JAHHBIX MOTYT IIPUMEHSTHCS JPYTUe OAXO0/BI, HallpUMep, OAX0. "OT
o01ero kK yacTHOMY" WM ""cMeIaHHast cTparterus npoektuposanus’. [Togxox "ot oOmero k yacTHOMY" HallOMHHAET BOCXOISIIIIMH
MOAXO/, HO OTJIMYAeTCsl OT HETO TeM, YTO BHaJasIe BBIABIIETCS HAOOp OCHOBHBIX CYIIHOCTEH C IMMOCIEAYIONINM PACIIHPEHHEM KpyTa
paccMaTpHBaeMBIX CYITHOCTEH, CBsI3el M aTpHOyTOB, KOTOPHIE B3aNMOICHCTBYIOT C IEPBOHAYATEHO ONPe/IeIeHHBIMH CYITHOCTSIMH.
B cMmemanHol cTpaTeruy cHadaja HCIONb3YHOTCSA BOCXOIAIIUN U HUCXOIAIIMMI ITOIXOAbI /1 CO3AaHUs pa3HbIX YacTed MOJeIH,
MOCJIE Yero BCE MOArOTOBIIEHHbIE (pparMeHThl COOMPAIOTCS B €AUHOE IIETIO0E.

MogeiupoBaHue JaHHBIX

OCHOBHBIE IIETTM MOJICTUPOBAHUS JAHHBIX COCTOAT B U3YUSHUH 3HAUCHUS (CEMAaHTUKH) JaHHBIX U YIPOILIEHUHU MIPOLELYD
ornucaHus TpeboBaHuH K TaHHEIM. [Ipy co3maHNM MOJIeNH TaHHBIX HEOOXOIMMO ITOJIYYUTh OTBETHI Ha OIIpe/IeNICHHBIE BOIPOCH! 00
OTAENBHBIX CYIIHOCTSIX, CBA3SX U aTpuOyTax. [lomydeHHbIe TOTOTHUTENIBLHEIE CBEICHUS ITIOMOTYT pa3paboTInKaM pacKphiTh
0COOCHHOCTH CEMaHTHKN KOPIIOPATHBHBIX JaHHBIX, KOTOPHIE CYIIECTBYIOT HE3aBHCHMO OT TOTO, OTMEUEHHBI OHU B ()OpMasIbHON
MOJIENH JaHHbBIX Win HeT. CYITHOCTH, CBSI3U U aTpUOYTHI SBISIIOTCS (pyHAaMEHTAIEHBIMA HHPOPMAMOHHBIMH 00BEKTaMH JIF000T0
npennpuatas. OQHAKO UX pearbHbI CMBICHT OyJeT 0CTaBaThCsl HE BIIOJIHE MOHSITHBIM IO TEX MOp, TOKA OHK He OYAYT JTOKHBIM
00pa3oM ONHUCaHbI B JOKyMEHTaluH. MoJennpoBaHye JaHHBIX YIIPOIIAeT MTOHNMAaHNE CMBICIIA 3IEMEHTOB JaHHBIX, II03TOMY
CO37[aHHIEe MOJETH HEOOXOANMO ISl TOTO, YTOOBI TapaHTHPOBATh TIOHUMAHUE CJIETYIOIINX aCTEKTOB JaHHBIX:

® TpeOoBaHMS K JaHHBIM OTJCIbHBIX MOJIb30BaTeNeH;

® XapakKTep caMUX JAHHBIX HE3aBHCHUMO OT HX (PH3HUYECKOTO MPEICTABICHUS;

® HCMOJIb30BaHUE AAHHBIX B Npeenax 00JacTH MPUMEHEHUS MPUIOKEHHS.

Kputepuu oueHKH Mo/JeJIM JaHHBIX

OnruManbsHast MOJETb JaHHBIX JOJDKHA YAOBIETBOPATH KPUTEPHAM, IIEPEUUCICHHBIM B Tabuune. O1HAKO HHOTAA 3TH
KPUTEPHU HECOBMECTHMBI, TOTOMY IPHXOAUTCS NATH Ha HEKOTOPBIHA Komrpomucce. Hampumep, B morone 3a Hanbompeit
BBIPa3UTEILHOCTHIO MOJICNN JAHHBIX MOXKHO YTPATHUTh €€ MPOCTOTY.

Kpurepuii Onucanue

CTpyKTypHas 10CTOBEpHOCTh |COOTBETCTBHE CIOCOOY ONMpeNeNeHNUs U OpraHu3aluy HH(GOPMAIMK HAa JAHHOM IpeANpHATHN

'Y 106CTBO M3ydeHUsI MOZENH KaK IpoecCHOHAIAMH B 00JI1aCTH pa3paboTKH NH(HOPMAIIMOHHBIX

[IpocroTa
CHCTEM, TaK ¥ OOBIYHBIMH ITOJIb30BATEISIMU

BBIpaSI/ITCJILHOCTL CrocoOHOCTh MPEACTABIIATH PA3JINYUA MEXKIY JaHHBIMU, CBA3U MCKAY JaHHBIMU U OTPAaHUYICHUA

VIcKITFOUeHHE U3JTUITHEN I/IHd)OpMaL[I/II/I, T.€. 100ast 4yacThb JJAHHBIX JOJDKHa OBITH npeacraBliCHa

OTCYTCTBHE U30BITOUHOCTH
TOJIBKO OJTMH pa3

CrocoOHOCTh K COBMECTHOMY OTCYTCTBI/IG NPUHAMJICIKHOCTHU K KAKOMY-TO OCOGOMy TMPUIIOKEHUIO UJIU TEXHOJIOTUH U,

VCII0JIb30BaHHIO CJIeZI0BaTEeIbHO, BO3MOKHOCTD HUCIIOJIb30BAHUS MOJIEJIM BO MHOTHUX NPHJIOKEHUSIX M TEXHOIOTUSIX

PacupsemocTs CrocOOHOCTB pa3BUBATHCS U BKIIIOYATh HOBEIE TpeOoBaHMs ¢ MUHIMAIBHBIM BO3/IEHCTBAEM Ha
paboTy yXKe CymeCTBYIONINX MPUIOKEHHI

[enoctHocTs CorJ1IacOBaHHOCTB CO CIIOCOOOM HCIIOJIB30BAHUS 1 YIIPaBJIeHHs HHpOpManued BHyTpU

peIPHUSTHS

CxeMaTH4ecKoe NpEACTAaBICHUEC Bo3MoXHOCTE TPEACTABICHUA MOAECIIN C TOMOINBIO HAITIAAHBIX CXEMaTHYCCKUX 0003HaYEHHIT

JTanbl NPOEKTHPOBAaHMSA 0a3bl JaHHBIX

IMpouecc nmpoekTHpOBaHUs 6a3bl JaHHBIX COCTOUT U3 TPEX OCHOBHBIX JTAIIOB: KOHUENMYAIbHOE, 102U1ecKoe U uzuueckoe
npoekmupoeanue.

KoHnuenTtyaabHoe npoeKTHpPOBaHHe 6a3bl JAHHBIX

KonrnenTyansHoe mpoekTHpoBaHue 6a3sl JaHHBIX. [Iporiecc co3manust MOAEIN NCTIONB3YeMOH Ha MPeIIPHATHH HHPOPMAIIH,
HE 3aBHCSIIEH OT MOOBIX (U3MUECKUX ACIIEKTOB €€ MPEeICTABICHNS.

[TepBslii oTam mporecca MPOSKTUPOBAHUs 0a3bl JaHHBIX HAa3bIBACTCS KOHICTITYaIbHBIM POSKTUPOBaHHEM 0a3bl JaHHBIX. OH
3aKJII0OYacTCsd B CO3AaHUHN KOHHCHTyaJ]bHOﬁ MOJCIHU OAHHBIX IJIs aaanmupyeMof/i HYacTUu NPEANPUATHA. OTta MOJCIb JaHHBIX
CO3/aeTcsl Ha OCHOBE MH(OpPMAIIMK, 3aMCaHHON B crielduKkanusx TpedoBaHuil nmojb3oBareneii. KoHIenTyaabHOe MPOSKTHPOBAHUE
0a3bl TaHHBIX a0COIOTHO HE 3aBHCHUT OT TaKHX MTOIPOOHOCTEH ee pearn3alini, Kak THIT BeiOpanHoi 1ieneBoit CYB/I, Habop
CO371aBaEMBIX MPHUKIATHBIX TIPOTPAMM, HCIIONIb3YEMBbI€ SI3BIKH IIPOTPAMMUPOBAHHS, THIT BEIOPAHHON BHIYMCIUTEIHOH IIaT(GOPMEL, a
TaroKe OT JIFOOBIX APYTHX 0COOCHHOCTEH (BDH3HIECKON pean3aliiy.

[pm pa3paboTke KOHIENTyalIbHast MOJEIb JAHHBIX TIOCTOSTHHO MO/ABEPTaeTCsl TECTUPOBAHUIO M MPOBEPKE HA COOTBETCTBUE
TpeboBaHmAM nonb3oBaTerneil. Co3qaHHas KOHIENTyalIbHast MOAETb JAaHHBIX IPEANPHUATHS SBIIETCS HCTOYHHKOM HH(POPMAIIUH JUTS
3Tamna JOrHYecKoro NpoeKTUPOBaHUs 0a3bl JaHHBIX.

Jlornyeckoe npoekTHpPOBaHUe 0a3bl JAHHBIX

Jlornueckoe npoexTupoBaHue 6a3bl JaHHBIX. [Ipoliece co3iaHus MOJEIH HCIIONIb3yeMO Ha PEANPUATHN HHOOPMAIIUH Ha
OCHOBE BBIOPaHHOI MOJIENTH OpraHU3allly JaHHBIX, HO 0e3 yuera Tuna ueneBoit CYB/I u npyrux Gpu3H4ecKux acreKTOB peali3aliii.

Bropoii 3Tam npoexTupoBaHus 6a3bl JAHHBIX HA3bIBACTCS JOTHUECKUM MPOEKTHPOBAaHUEM 0a3bl JaHHBIX. Ero 1ens coctont B
CO3JIaHMU JIOTHYECKOH MOJENN JaHHBIX JUIA HCCIEeAyeMOol yacTu npeanpuarus. KonnenrtyanbHas MOJeNb JaHHBIX, CO3/1aHHAs Ha
HpeIBIAYIIEeM dTale, YTOUHIeTCs X Ipeodpa3yeTcst B IOTHIECKYIO MOJIENb JaHHBIX.Jlorndeckas MOJIeb JaHHBIX yIUTHIBAET
0COOCHHOCTH BBIOPAHHOM MOJIENTN OpTaHN3anuy AaHHbIX B neneBoit CYB/l (Hanmpumep, pensioHHas MOIEIb).

Ecnu KOoHIENTYyaJlbHas MOAECJIb JaHHBIX HE 3aBUCUT OT JTFOOBIX (1)?13?1'—[CCKPIX ACIICKTOB peain3alnu, TO JOrn4eCKass MOJACIb
JTAaHHBIX CO3/1aeTCsl Ha OCHOBE BHIOPAHHON MO/eNu opraHn3anuy AaHHbIX neneBoilt CYB/I. MHaue roBops, Ha 3TOM 3Tare yxe
JIOJDKHO OBITH M3BEeCTHO, kakasg CYBJ] Oyner ucrons30BaThCs B KAUECTBE LIETIEBOI - peNLUOHHAs, CeTeBast, HepapXuyecKas WIN
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00BEKTHO-OpHEHTHPOBaHHAs. OHAKO HAa 9TOM 3Talle UTHOPUPYIOTCS BCE OCTaIbHbIE XapakTepucTuku BeiopanHoit CYB/],
Harpumep, JIo0ble 0COOEHHOCTH (HU3HMIECKON OPraHN3alUY €€ CTPYKTYP XpaHEHHUS JaHHBIX U IIOCTPOSHHUS HHICKCOB.

B nporecce pa3paboTku tormdeckast MOEINb JAHHBIX TOCTOSIHHO TECTHPYETCS U IPOBEPSIETCsl HA COOTBETCTBUE TPEOOBAHUSIM
none3oBaTeneil. [y mpoBepky NMpaBIIIBHOCTH JIOTHYECKOI MOJIENN JAaHHBIX UCIIOIb3YeTcs MeTox HopManu3armu. Hopmarnisaris
TapaHTHPYET, 9TO OTHOLICHMS, BEIBE/ICHHBIE U3 CYIIECTBYIOIIEH MOIENN JaHHbIX, He OyayT 00J1agaTh H30BITOYHOCTBIO JaHHBIX,
CMocOoOHOM BBI3BATh HAPYIIEHUS B Ipollecce OOHOBIEHHMS JaHHBIX Mocie UX (u3udeckoil peanusauy. [lomiuMo Beero mpouyero,
JIoTUYecKast MOJIeNb JIaHHBIX HOJDKHA 00ecTeunBaTh NOAAEPKKY BCEX HEOOXOAMMBIX MOJIb30BATEMSIM TPAH3aKIUI.

Co3naHHas JTorH4YecKas MOJENb JaHHbIX SBJIAETCS HCTOUHUKOM MH(OPMAIUHK IS 3Tana GU3HIECKOTro IPOSKTUPOBAHUS 1
oOecrieunBaeT pazpaboTurka GU3nIecKoi 6a3bl JAHHBIX CPEACTBAMH IOMCKAa KOMIIPOMHCCOB, HEOOXOAUMBIX IS TOCTIDKEHHUS
MIOCTABJICHHBIX LIEJICH, YTO OYSHB BaXKHO JUT 3((EKTUBHOTO MTPOEKTHPOBaHM. Jlornueckas MOJelb JaHHBIX UTPAET TAKKe BAKHYIO
POJIB HA dTaIe SKCILTYaTaIlMy U CONPOBOXKACHHS YK€ TOTOBOH cHcTeMBl. [1py paBHIIbHO OpraHU30BaHHOM COIIPOBOKACHUI
HOAJepKUBaeMast B aKTyaIbHOM COCTOSIHHH MOJIeNIb JaHHBIX TIO3BOJISIET TOYHO W HATILITHO MPEICTABUTh JTI00bIe BHOCUMEIE B 6a3y
JTAHHBIX H3MEHEHN, a TaKKe OLCHUTh UX BIMSIHUE Ha IPHUKJIAHBIC TPOTpaMMBI M HCIIOJIL30BaHNE TaHHEIX, YK€ HMEIOIIUXCs B 0ase.

®dusnyeckoe NPoeKTHPOBaHNE 6a3b1 AHHBIX

duznueckoe NpoeKTUpoBaHue 6a3bl JaHHBIX. [Ipoliecc MOATOTOBKY OMMCAHUs pPeann3auu 6a3bl JAHHBIX Ha BTOPUYHBIX
3aIIOMHMHAIONIMX YCTPOHCTBAX; Ha 3TOM 3Talle PaCCMATPUBAIOTCSL OCHOBHbBIE OTHOILICHHS, OpraHu3anys (aiioB 1 MHIEKCOB,
HpeIHa3HauYeHHbIX I obecriedeHust 3(pheKTUBHOTO JOCTyNa K JaHHBIM, a TAKXK€ BCE CBSI3aHHBIE C STUM OTPAaHUYEHHUS LEIOCTHOCTH
U CPE/ICTBA 3aIIUTHIL.

®duznyeckoe IPOSKTUPOBAHHE SIBIAETCS TPETHUM U MOCIIETHAM TANOM CO3JaHHs IIPOeKTa 6a3bl JAHHEIX, IIPH BBITOJHEHUN
KOTOPOTO IPOSKTUPOBIIMK NIPHHUMAET PEIICHHUS O CIIoco0ax pean3anny pa3padaTeiBaeMoi 6a3bl TaHHBIX. Bo Bpems mpensiyero
JTara NpoeKTUPOBAHMS ObLIa ONpe/IeNICHa JIOTHIEcKask CTPYKTypa 6a3bl JaHHBIX (KOTOpasi ONUCHIBAET OTHONICHHS M OTPaHUYCHUS B
paccMaTpuBaeMoOi MPUKIaTHON 00macTH). X0Ts 3Ta CTPYKTypa He 3aBUCUT OT KOHKpeTHO# 1iesieBoii CYB/I, ona coznaercs ¢ yueTom
BBIOpAaHHOM MOJENH XpaHEeH!s JaHHBIX, HAPUMEP PEIILHUOHHOM, CeTeBON MM Hepapxudeckoil. OTHaKo, MPUCTYMAs K
(hu3HHIecKOMY IPOEKTUPOBAHUIO 0a3bl JaHHBIX, IPEXK/IE BCEro HE0OX0IMMO BEIOpaTh KOHKpeTHYIO HeneByto CYB/I. [Toatomy
(huzndecKoe MPOESKTUPOBAaHUE HEPa3phIBHO CBsA3aHO ¢ KoHKpeTHOW CYB/I. Mexay norndeckuM U GU3NUECKUM MPOESKTHPOBAHUEM
CYIIECTBYET IOCTOSIHHAS 0OpaTHasl CBsI3b, TAK KAaK PEIICHUsS, IPHHIMAaeMble Ha 3Tarne (PU3NIecKoro NPOEKTHPOBAHUS C LSO
MOBBIILICHUS IPOU3BOJUTEIBHOCTH CUCTEMBI, CIIOCOOHBI MOBJHATH Ha CTPYKTYPY JOTHUECKOW MOJIENH JaHHBIX.

Kak npaBuiio, 0CHOBHOI 111610 (PU3UYECKOT0 POSKTUPOBAHHUS 0a3bl JaHHBIX SBIISIETCS ONMUCAHKE criocoda Gusmdeckon
peanu3anuy JIOTHYeCKOro MpoeKkTa 0a3sl JaHHBIX. B ciiydae pensroHHOI MOEN JaHHBIX MO ATUM II0pa3yMeBaeTCs CIIeayronlee:

® co3zaHue Habopa PEIAHOHHBIX TAOIHI] X OTPAHMYECHUH Il HUX Ha OCHOBE HH(MOPMANUH, IPEACTABICHHON B INI00ANBHOI
JIOTUYECKOH MOJIEIH TaHHBIX;

® ompenereHHe KOHKPETHBIX CTPYKTYp XPaHEHUS JaHHBIX M METOJOB JOCTyNa K HUM, O0OECIEYMBAIOMNX ONTUMAIBHYIO
npomsBoauTeisHOCTE CYB/L;

® pa3pabOTKa CPE/CTB 3aIHUTHI CO3/1aBaCMOI CHCTEMBI.

Drarnsl KOHIENTYAIBHOTO ¥ JIOTHYECKOTO MTPOEKTHPOBAHMS OOJIBIINX CHCTEM CIIEyeT OTACISATE OT STAaloB (PU3NYECKOTO
HpOeKTHpoBaHMs. Ha 3To ecTh HECKOIBKO MPUYNH.

= OHH CBsI3aHBI C COBEPIICHHO Pa3HBIMHU ACIIEKTaMH CHCTEMBI, IIOCKOJBKY OTBEYAl0OT Ha BOIPOC, YTO JeNaTh, a HEe Kak
JIeTIaTh.

® OHH BBINONHSIOTCS B Pa3HOE BpPeMs, NMOCKOJBKY IMOHSTH, YTO HAMO CHENaTh, CIEAYeT NMpEeXIe, YeM PEeMIUTh, KaK 3TO
ClIenarh.

® OHH TpeOYIOT COBEPLICEHHO pPa3HBIX HABBIKOB M OIbITA, MO3TOMY TpPeOYIOT HMPUBICYECHUS CIEIHAINCTOB Pa3IMYHOTO
npoQuIIs.

Onpeaesienne TpeGOBaHUI K ccTeMe

[Mpesxne ueM mepeTH K MPOSKTUPOBAHMIO IPUIIOKEHHS 0a3bl JAaHHBIX, BAKHO YCTAHOBUTD 3a[a4l UCCIIETyeMOH CHCTEMBI
CIIOCOOBI B3aNMOJICHCTBHS MIPUIIOKEHHS C APYTUMH JacTIMHU HH()OPMAIIMOHHOM CHCTEMBI OPTaHU3aNH. DTH 3a/1a9H JOJDKHBI
YUYHUTBIBATh HE TOJBKO PabOTy TEKYILIMX HOJIb30BaTENeil U 00acTH MpUMEHEHH s pa3pabaTbiBaeMON CUCTEMBI, HO M OYIyIIUX
HOJIB30BaTeNeil U Ipyryue BO3MOXKHEIE 001acTH puMeHeHus. Ha prucyHke npuBeieHa cxema, KOTopast OIpe/ieNisieT COCTaB 3a/1ad 1
obJiacTh NPUMEHEHHs TIPUIIOXKEHUS 6a3bl JaHHBIX JUI1 (GUPMBI 110 poJaXke HeABMKUMOCTH. Kpome omucanus o6nacti npUMeHEHHs
NPUIIOXKEHHs 0a3bl JaHHBIX, HEOOXOMMO OIPEEIUTh OCHOBHBIE I10JIb30BATENILCKUE MPEICTABICHUSI, KOTOPBIE MTOIeP)KUBAIOTCS
6a301i TaHHBIX.

3aoauu cucmemol 013 NPUNOHCEHUA DA3bI OAHHBIX
MMonn3oBaTenbckue MpeacTaBICHHST

B npumosxerny 6a3bI JaHHBIX MOKET OBITh MPEYCMOTPEHO OHO MM HECKOJIBKO ITOJIb30BATENbCKUX TIPEICTaBICHHH.
OmnpezeneHne Mojab30BaTeIbCKUX MPECTABICHHUH SIBISIETCS CyLNIECTBEHHON COCTABISIONIECH pa3paboTKU MPUIIOKeHHs 0a3bl JaHHBIX,
IIOCKOJIbKY ITO3BOJIACT rapaHTHPOBATD, YTOOBI HH OJlHa BaXXHas KaTeropus OJIb30BaTENICH 6a31>1 JaHHBbIX HE 61>ma HCKJIFOUCHA U3
paccMoTpeHHs IpH pa3paboTke TpeOOBaHUI K HOBOMY HPHJIOKEHNI0. [T0b30BaTeNbCKIE TPEACTABICHHS SIBISIFOTCS OCOOCHHO
MMOJIE3HBIMU NIPU CO3JAaHUHU OTHOCUTEIIBHO CJIOXKHBIX npnnomeﬁnﬁ 0assl JAHHBIX, TIOCKOJIBKY IO3BOJIAIOT Pa3JA€IuTh BCIO
COBOKYITHOCTh TpeOOBaHMIA K 6a3e JaHHBIX HA JIETKO aHATU3UPYyEMBIE TPYIIIEL.

JIro60e moTB30BaTENHCKOE MPEACTABICHNE ONIPEAENsIeT TPEOOBaHUS K IIPHIOKEHUIO 0a3bl JaHHBIX B YaCTH XPAaHUMBIX B Hel
JAHHBIX W TPAH3aKIUH, BBITOJIHAEMBIX HaJl JAHHBIMH (T.€. OHO OMNpe/eNseT, Kakue JeHCTBUS U HaJl KaKUMH IaHHBIMH JTOJDKCH
BBITIOJTHSTE TOT WJIM HHOH ITOJTB30BaTeNb). TpeOoBaHMs MOIB30BAaTENECKOTO MPEICTABICHUS] MOTYT OTHOCHTECS TOJBKO K JAHHOMY
MPEICTAaBICHUIO WII YaCTUYHO COBIAJATh C TPEOOBAHUSIMU JPYTHX HpeacTaBieHuid. Ha pucyHke cxemMaTnaeckn n3o0paxeHa
npeaMeTHas 06J'[aCTI) TMPUITOXKECHUA 633])1 JI@HHBIX ¢ HECKOJIbKMMMU MOJIb30BATECJIbCKUMH MPEACTABIICHUAMMN (KOTOpre 0603Ha'-leHbI
udpamu 1-6). OOpaTuTe BHUMaHHUE, YTO TPeOOBaHMS HEKOTOPBIX IOJIb30BATENILCKUX MpescTaBieHuit (1—3, a Taxxe 5 u 6)
YaCTHYHO TIEPEKPBIBAIOTCS (3TO TIOKA3aHO MITPUXOBKOIN), a TPEOOBAHUS MMOJIB30BATEIBLCKOTO MPEACTABICHHS 4 SIBISFOTCS
WHAUBUYaJIbHBIMHU.

Coop 1 aHaIM3 TPeGOBaHHUI MOJIb30BaTe el

IMpoexTupoBanue Oa3bl JaHHBIX OCHOBAHO Ha cOOpe M aHaN3e HHPOPMAIUH O TOH YaCTH OpraHU3alHH, KOTOpas OyzaeT
obcyxuBathest 6a30it qaHHEIX. COOp MH(POPMAIMN OCYIIECTBIIETCS VIS TOCIIEAYIOIEr0 CO3MaHNsI OCHOBHBIX ITOJIb30BATENIbCKIX
MPEICTAaBICHUH (K HIM OTHOCSTCS ITOJIb30BATEIbCKIE TIPEICTABICHNUS ISl OCHOBHBIX KaT€rOpHH IOIb30BaTeNel Nl HallpaBIeHUH
JeATeNbHOCTH peanpusaTus). Hwke nepednciiena nudopmars, kKotopas TpeOyercst AJ1sl PEIieHUs yKa3aHHOW 3aJa4H.

® OnwucaHue IPUMEHSEMbIX WIN BEIPA0ATHIBAEMbIX JaHHBIX.

= [logpoGHble cBeaeHUS O CIOcOOaX IPUMEHEHHUS TN BEIPaOOTKU 1aHHBIX.
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= Bce I0MOJHATETBHBIC Tpe60BaHI/I$I K CO31aBa€MOMY IIPUIIOKEHUTIO 0a3bl JAHHBIX.

KOHHeHTyEU'II:HOG MIPOCKTUPOBAHUEC 0a3bl JJAHHBIX

Konyenmyanvnoe npoexmuposanue 6azol oannvix. Koncmpyuposanue ungopmayuonnoi mooenu npeonpusimusi, He
3asucaujell om Kakux-1ubo uzuuecKux yciosuil peanusayuu.

KonientyansHoe MpoeKTHpOBaHHE 0a3bl JAHHBIX HAYHMHACTCS C CO3JIaHHS KOHIENITYaTbHOW MOJICTH JaHHBIX TPEIIPUITHS,
MOJTHOCTHIO HE3aBUCHMOM OT JIIOOBIX JeTajneit peanusanuu. K nocnennum otHocsTest BeiOpanublii Tin CYB/I, coctas mporpamMm
MPUIIOKEHHS, UCTIOIB3YEMbIi A3bIK IPOrPaMMHUPOBaHHUs, KOHKPETHAsI ammaparHas miathopma, BOIPOCH IPOU3BOUTEIBHOCTH H
mo0ble Apyrue Guzndeckue 0COOEHHOCTU pealn3alny.

Dmanvt KOHYERMYATLHO2O NPOEKMUPOBANHUA:

1. Co3nanue JIOKATBHON KOHIENTYATBLHOH MOJEJH JAHHBIX HCXO/sI H3 MPeICTABJIEHUI 0 IpeIMeTHOIi 001acTH
Ka3K/10T0 U3 TUIIOB MOJIB30BaTeJIeil.

Oxeam npedmemrou 061acmu OaHHO20 NPEONPUSIMUSL.

2. Omnpenenenue THIOB CYIIHOCTEIA.

Onpedenenie 0CHOBHBIX MUNOE CYUWHOCTHEU, KOMOopble MPedYIOMCcs 01 KOHKPEMHO20 NPpeoCcmagieHus.

3. Omnpenesnenne THNOB CBsI3eM.

Onpedenenue 8axcHeuux munos cesasell, CyWecmsyriouux Mexcoy CyWHOCmamu, 8bl0eleHHbIMU Ha npedbloyiyem dmane.

4. Onpenesnenne aTpudyTOB U CBSI3bIBAHUE UX € THIIAMH CYIIHOCTEN M CBsI3eid.

Ceazvisanue ampubymog ¢ COOmMEemMCcmeYIoWUMU MURAMU CYWHOCHEL UTU C853ell.

5. Onpenesnenne 10MEeHOB aTPUGYTOB.

Onpedenenue 00MeH08 011 6cex ampubymos, nPUCYmcmeyrouux 6 10KAIbHOU KOHYeNnmyaibHOU MoOelu OAHHbIX.

6. Onpenenenne aTpUGYTOB, SIBJISIIOIIUXCS MOTEHIIMAIbHBIMHA U MIEPBUYHBIMH KIHYAMHU.

OnpeoeneHnie 6cex NOMEHYUANIbHBIX KIIOYell Oisl Kasic0020 MUNA CYWHOCIMU U, eClu MAKUX KIIOYel OKANCEemcsl HeCKObKO,
6b100p Cpeou HUX NEPEULHO20 KIIOYA.

7. ObocHOBaHNE HEOOXOMMOCTH UCTIOJIb30BAHUS MOHSITHH PACIIMPEHHOI0 MOeJIUPOBaHus (Heo0A3aTeIbHbII ITaI).

Paccmompems HeobdX00UMOCTG UCNOIB308AHUA MAKUX PACULUPEHHBIX NOHAMUL MOOETUPOBAHUS, KAK YMOYHeHue/0000weHue,
azpe2uposanue u KOMno3uyusi.

8. IlpoBepka MoaesIH HA OTCYTCTBHE H30BITOYHOCTH.

IIposepka na omcymemeue Kakou-1u6o uz0bimoyHoCmu OAHHLIX 8 MOOe.

9. IIpoBepka cOOTBETCTBHS JOKAIbHOI KOHIENTYATBHOI MOJe/IH KOHKPETHBIM MOJb30BATe/IbCKUM TPAH3aKIHUSIM.

Y6eoumvca 6 mom, umo noxkanvHas KOHYenmyanbHas MoOenb N00OepIcusaem mpan3akyuu, HeoOXOAUMBIE IS
paccMaTprBaeMOro MpeACTaBICHNUSI.

10. O6cy:kneHne JOKAIbHBIX KOHIENTYAIbHbIX MO/IeJIeii JaHHBIX ¢ KOHEYHbIMH M0JIb30BaTEISIMH.

Obcysrcoenue 10KATbHBIX KOHYENMYalbHbIX MOOeell OaHHbIX C KOHEUHbIMU NOIb308AMENAMU C Yelblo NOOMEEPIHCOEHUs MO20
Umo OanHast MOOelb NOTHOCMbIO COOMBEMCMEYyem cneyuurayuy mpebosanutl NOIb308aMeNbCKO20 NPEOCMABNIEHUsL.

Paszpgea 6. IIpoektuposanue b/1.

B Hacrostmieil 1eKuun onpeiesseTcs Npolece MPOSKTUPOBaHUs 0a3bl TaHHBIX M paccMaTpUBaeTcs 0a3oBas OM3HeC-MOeNb
HPOIIECC MPOSKTUPOBAHUS PEISIIMOHHOI 0a3bl TaHHBIX, OCHOBAaHHAS Ha IIOHATUH )KH3HEHHOTO LIUKIIA.

YT0 TaKoe NPOEKTHPOBAHHE §a3bl JAHHBIX

3HauynTeNBHAS YaCTh MPOEKTOB B 001aCTH HH)OPMALIMOHHBIX TeXHOJIOTHi (nanee I T-poekToB) HampapieHa Ha pa3padoTKy
U co3JaHue MH(POPMALMOHHBIX CHCTEM, B paMKaX KOTOPBIX OCYILECTBIISIETCs: 00paboTKa JaHHBIX Pa3IMYHON CI0KHOCTH. Llenbio
TaKUX MPOEKTOB SBISIETCS pa3paboTKa U co3aaHne HHGOPMAIMOHHOM cHCTeMBI ¢ 0a3aMu JaHHbIX. [IpakTHUECKH BO BCEX TaKHX
MPOEKTAX PellaeTcs 3a/a4a npoeKmupoganus 6a3 0anuvixX OTPENISICHHOTo THIIA. PelreHre 3a1a4n npoeKTHPOBaHUS
MOBBIIIAET 8EPOAMHOCHIb TOTO, YTO pa3dpabaTeiBaeMas HHGOPMAIMOHHAs CHCTEMa (aiee - cucTeMa) OyJeT yIOBIEeTBOPATD
3a1aHHBIM (QYHKIIMOHAIBHBIM M HH(OPMAIIMOHHBIM TPEOOBAHUSAM C y4ETOM 33JaHHBIX OIPaHUYCHHUH.

IIpuMepsl GyHKyuoHAnbHBIX MPebo6aHuil: BbIa4a OTYETOB /10 MPOJAXKaM 10 PErHOHaM; Bblaaya
OTYETOB 710 MPOAAKAM 10 KBapTajaM; aBTOMAaTHUECKUH pacyeT CKUIOK Ha TOBaphI P YBEIMYCHUH 00beMa 3aKyIaeMoi MapTHH U
T.IL

[Tpumeps! orpaHMYeHH: MaKCUMalIbHOE BPeMs, OTIYIICHHOE Ha MPOEKT; KOJIWYECTBO JACHEKHBIX CPEICTB, KOTOPOE MOXKHO
Ha Hero notpatuTh. CleayeT Takke YUUTHIBaTh TEXHOJIOTHYECKHE CPEICTBA, JOCTYIHBIE IIPH Pea3aliy IPOeKTa, HanpuMep
TpeOOBaHKE peaTU3alu 6a3bl OaHHbIX B apXUTEKType "daiin-cepsep”.

B skcnmyaranmu 6aza oannsix 1 ee OKpY)KeHHE JOJDKHBI YI0BIETBOPSATH HA00py TPeOOBaHUM 1o Py YKPYHHEHHBIX
(MHTETPUPOBAHHBIX) TTAPAMETPOB, TAKAX KaK:

®  (YHKIHMOHATBHOCTH U aJAITHPYEMOCTD;
MPOU3BOUTEIHHOCTE 00PaOOTKN TPaH3aKIUI;
MPOITYCKHAs! CHOCOOHOCTE;

BpeMsI PeaKIuw;

0e30MacHOCTb.

[Mapametpsl, Belpakaromue TpeGOBaHMS K 6a3e JTAHHBIX, MOTYT PAHKHPOBATHCS ITOCPEACTBOM IIPHCBOEHHS IIPHOPHTETOB.
IIpucBoenwue BrIcIIEro NpHOPUTETAa TPEOOBAHUIO CO3ATh CTPYKTYPY JAHHBIX IS JOCTIDKEHUS CHCTEMON MaKCHMAaIbHO BO3MOXKHOM
MPON3BOJUTEIHHOCTH MOXKET NIPUBECTH K TOMY, UTO NIPH npoekmupoganuu 6asvl OanHsix TpeboBaHHe 00ecednTh y00CTBO
paboThI onpedenennoli kKamezopuu NONB30BaTENEH OyIeT pacCMaTPUBATHCS Yepe3 NPU3My IPOU3BOAUTENbHOCTH. Hanpumep, B
CUCTEME 6pOHI/IpOBaHI/I$[ aBI/IaGHJ'[eTOB B T“paHCHaL[I/IOHaHbHOP'I aBUaKOMIIaHUHM BPEMs OTKIIMKA Ha 3anpoc HE NOJKHO NPEBLIIIATH 15-
30 cexynn. [Toatomy, ecm 310 TpeboBaHKe He OYACT YIOBICTBOPATHCS, TO MOTpedyeTcs "pasrpy3uTs npunoicenue onepatopa.

Taxum 06pa3om, IPOLECC nPoeKmuposanus 6a3vli OaHHbIX 3AKIII0YACTCS B TOCTHKEHUH KOMIPOMHCCOB MEXIY
(YHKIMOHATBHBIMH, HHPOPMAIMOHHBIMH, allIapaTHBIMH, apXATEKTYPHBIMH H TEXHOJIOTHYECKUMHI TPEOOBaHUSIMH K 0a3e TaHHBIX U
CTPOUTCS Ha HH(OOPMUPOBAHHOM IIPUHATHH PEIICHUH no cmpykmype 6a3bl OAHHbIX.

Beenem onpedenenue npoexmuposarnus 6a3 OaHHbIX.

Omnpenenenue 1. [Ilpoexmuposanue 6a3bi 0aHHBIX - 3TO TIONCK CIIOCOOO0B YHAOBIETBOPEHHS (DYHKYUOHATLHBIX
mpebosanuli CpeACTBAMU UMEIOILEICS KOMITBIOTEPHOI TEXHOJIOTUH € YUE€TOM 3alaHHBIX OIPaHUYEHHH.

Kak npasuinio, UT-npoekTsl 70 CO3NAHUIO Oa3bl OAHHBIX BKIIOYAIOT B Ce0sI CIEAYIOIIUE ITAIBL: onpedeneHue CTpaTerui
MIOCTPOCHUS CUCTEMBI, aHau3 mpedoganuii K 6a3e NaHHBIX, npoekmupoganue 6asvl OaHHbIX, peaan3alus 0a3bl, TECTUPOBAHUE U
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BHEJIPEHUE 0a3bl OAHHLIX. DTAIl NPOEKMUPOB8AHUs OA3bI OAHHBIX CUUTACTCS OJHUM U3 CaMbIX CJIOXKHBIX "pa3MbITHIX"
ATAINOB co30anus 6a3bl OAHHBIX, KOTOPBIN HE UMECT SIBHO BBIPAKCHHOTO Hayajla i OKOHYaHHUS./]0 CPABHEHHIO C aHAIU30M
TpeGoBaHuil Kk 6a3e JaHHBIX HIN Pa3pabOTKOi PUIIOKEHUMH, npoekmuposarue 6a3vl OAHHbIX, N0 MHEHHIO MHOTHX BEIYILLIHX
CIICLUAMCTOB, SIBJISCTCS IJI0X0 CTPYKTYPHUPOBAHHOM 3a1aueii. Eciii Bee ATansl co30anus 6a3bl OanHblX TIEPEKPHIBAIOTCS IPYT C
JIPYTOM B CBOEI OCIIEJOBAaTEIILHOCTH, TO TAIl MPOSKTHPOBAHUS IIEPEKPHIBACTCS CO BCEMH OCTAIBHBIMH dTanaMu. [IpoexTupoBanne
HAa4YMHACTCS C MOMEHTA NPUHATHS CTPATETMYECKUX PEIICHHUI U MPOAODKACTCS Ha Talax pealu3aldy 1 TECTUPOBAHMUSL.
ITporece npoekmuposanus 6azvl OaHHHIX OXBATHIBAET HECKOJIBKO OCHOBHBIX cep.
e  [IpoexktHpoBaHHE OOBEKTOB 0a3bl MAHHBIX (TaOJMILBI, MPEICTABICHHUS, WHACKCHI, TPUITEPHI, XPaHHMbIC HPOLEAYDHI,
(bYHKIMH, TTAKeTbl) UL IPEICTABICHHS JaHHBIX IIPEAMETHOM 001acTH B 6a3e JaHHBIX.
e TIpoektupoBanue wuHTepdeiica B3aumoneicTBusi ¢ 06a30it gaHHBIX (HOPMBI, OTYETBI W T.A.), T.€. MPOCKTHPOBAHHUE
HPHIIOKEHHUIT, KOTOpbIe OyIyT CONPOBOXKAATh AaHHbIEC B 0a3e NaHHBIX U PEaTU30BBIBATH BOIPOCHO-OTBETHBIC OTHOILICHUS
Ha 9THX JaHHBIX.
®  [Ipoexmuposanue 6a3 OauHbIX IOX KOHKPETHYIO BBIYHCIHMTEIBHYIO Cpely HWIH WH(OOPMAIMOHHYIO TEXHOJIOTHIO
(apxuTekTypa "KIHEHT-cepBep", MapalulebHbIe apXUTEKTYPbI, PACIpee/iCHHAs BBIYHCIHTENbHAs CPEia).
e [Ipoexmuposanue 6a3 OaHHbIX TIO]] HA3HAUYCHHUE CUCTEMBI (uHmenekmyanvubviil ananus oannvix, OLAP, OLTP u T.1.).
TexHuka npoexmupoganus 6a3 OaHHbIX MOKET U3MEHHUTHCS B IIEJIOM U B JISTAIISX B 3aBUCHMOCTH OT Ha3HAYEHHS CHCTEMBL.
Hampumep, crenyer pa3inyats MPOSKTHPOBAHUE CHCTEM CKIIAUPOBAHMUS JaHHBIX U IPOCKTHPOBaHKE TaK Ha3biBaeMbix OLTP -
CHCTEM, OPUCHTUPYEMBIX Ha ONIEPATHBHYIO 00pabOTKy TpaH3aKuui. B naHHOM yueGHOM Kypce pacCMaTpUBACTCSL nPOEKMUposanue
6a3 dannwix B ocHOBHOM a7t OLTP -cucrem. IMeHHO Ha TakMX CHCTEMax HCTOPHYCCKH CIIOXKUIACH TEXHUKA NPOeKmuposanus 6a3
OQHHYIX.
H3BecTHO, YTO Oa3a OaHHbIX:
HMEET CBOIO BHYTPEHHIOIO apXHUTEKTYDPY;
HUMeeT CBOE COOCTBEHHOE JIMHIBUCTHYECKOE COICPIKaHHE;
JIEHCTBYET B paMKaX HEKOTOPOM BHELIHEH Cpelibl;
HUMEET CBOM CPEJICTBA B3aUMOJICHCTBHS C BHEIIHEHN cpenoi;
(YHKIMOHUPYET Ha KOHKPETHOI IPOrpaMMHO-aNapaTHoOH miatdopme;

HOJIICP)KMBACTCS B paMKax OINPE/IEICHHBIX OPraHM3allHOHHO-TEXHOIOTHYECKIUX MEPOTIPUSTHIA.
Tunoasi 6u3Hec-Mo/ie/1b NPOLECCa POEKTUPOBAHUS 6a3bl JAHHBIX
Ipouecc npoexmuposanus 6azel OanHbix MOXKET OBITH MPEACTABICH B BUIE MOJIENH On3Hec-miponeccoB. OObIHO
MPOCKTUPOBIIUKHU HE CO3AI0T OU3HEeC-M00elb TIPOIIecca npoekmuposaruss 6azvl OanHbix. A HanpacHo! busHec-moodens porecca
HPOEKTHPOBAHHS IIO3BOJISIET:
®  0TOOpa3uTh CYyOBEKTMBHOE MHEHHE IPOEKTHPOBINMKA 0a3 MaHHBIX Ha IIPOIECC IPOSKTUPOBAHUS KOHKPETHOW O0a3bl
JIAHHBIX;
ydecTs ocobernHocti U T-nipoekTa, B paMKax KOTOPOTO IPOEKTHPYETCst 0a3a JaHHbIX;
JIOCTATOYHO OBICTPO COCTABUTS IUIaH NPOSKTHPOBAHUS KOHKPETHOMN 0a3bl JAHHBIX;
®  [IPOCYHTATH IIUTEILHOCTH IPOCSKTHBIX PaboT (CO3HaTh BPEMEHHYIO MOOEb NPOCKMUPOBAHUSL).
PaccMoTpuM THITOBYIO 6u3Hec-MoOens TIpoLiecca npoekmuposarnus 6asvl dannvix. Ha puc. 3.1 npuBeneHa KOHmMeKCmHas
Juazpamma PoIecca NPOeKMUpo8anus 6A3bl OAHHBIX.
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Puc. 3.1. KoHTekcTHas quarpamMma mporecca MpoeKTHPOBaHHS 0a3bl JTaHHBIX
Kax BH/JHO U3 PHCYHKa, Ha BXOJI IIPOLIECCA NPOEKMUPOBanUs 6A3bl OAHHBIX TIOAIOTCS:
ungopmayuonnas mooeib npedmemuoli obnacmu 6a3bl JAaHHBIX: THArPaMMEl ""cywrocmo-cessy” ( ER -nnarpammbr);
@dyukyuonanvruas mooenb  npeomemmuol  obaacmu 6a3bl  TAHHBIX: OU3HeC-MOOeb IPOLECCOB, OUASPAMMbL  HOMOKA
Oannvix ( DF -guarpammsr),0uaepammsbi cOCmMosiHutl, - OUA2PAMMbL JHCUSHEHHbIX YUKI08 CYIIHOCTEH, crennpuKaium Ha
cucteMbl (TpeOoBaHus ), OU3HEC-TIPaBUIIA;
®  0O0IIeCHCTEMHBIC TPEOOBAHUS U OTPAHUICHHUS;
®  3a7a4u 0OPATHOTO BIUSHUA.

MoryT ObITh IPEACTABIICHBI U IPYTUe JOKYMEHTHI.

[Tpumeuanue. [lon 3agauamu 0OpaTHOTO BIUSHUS 37€Ch HOHUMAETCSl COBOKYITHOCTD IIPO0OJIeM, KOTOPbIE BO3HHKAIOT B
nporiecce pa3paboTKH NPUIIOKEHNIT 6a3bl JaHHBIX, €€ TECTHPOBAHMS, OTIBITHOW M MPOMBIIUICHHOH KCIUTyaTal[My U TIPUBOJISIT K
MoauduKaHHPusuyeckol modenu 6a3bl 1aHHBIX. [IprMepoM Takoii 3amaun sesieTcst HacTpoiika oneparopoB SELECT c tenbio
YBEJIMYEHHUS [IPOU3BOIUTEILHOCTH BEIOOPKH.

Ha BbIXO0JI€ TIpOLIECCca npoekmuposarus 6asvl OanHblx GOPMUPYIOTCS CIEIYIOLINE Pe3yIbTaThl:

e  (usnveckas Monenb 6a3bl JaHHBIX, KOTOPAs MOXKET OBITh MPeoOpa3oBaHa B CKPHIIT U CO30aHUs OA3bl OAHHBIX,
e  (usnueckas 6a3a JaHHBIX;
e  creuudukays Moayseil IpuIoKeHuit 6a3bl JaHHBIX;
®  [UIAH TECTUPOBaHUs 0a3bl JaHHBIX.
Ilo TpeboBaHUIO MOXKET OBITh pa3paboTaHa U Apyras JOKYMEHTAIHs.
ITpomomkuM GYHKIHOHANBHYIO TEKOMITO3HIIMIO MIPOLIECCa npoekmuposarus 6asvl dannvix. Ha puc.
3.2 npuBeneHa ouazpamma 0eKoMno3uyuy TPoLECcCcanpoekmuposanis 6azvl OaHHbIX TIEPBOTO YPOBHS, OTPAXKAIOIIasi OCHOBHBIS
HanboJee KpyHbIe MPoQecCroHaNbHbIC 33134 (ITAIbl) 1POEKMUPOSAHUst 6A3bL OAHHBIX.
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BHaumanue! B Hacrosimem Kypce paccMaTpUBaeTCsi MUHUMAJIBHO HEOOXOIMMBIH, C TOUKH 3peHus aBTopa, Habop 3az1ad,
HO3BOJISFOLIMH CIPOCKTHPOBATh PEISLIMOHHYIO 023y TaHHBIX.
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Puc. 3.2. [luarpaMma JeKOMIIO3ULKS TIpoLiecca MPOSKTUPOBAaHKS 0a3bl JAHHBIX: EPBBIH YPOBEHb
Taxumu 3agadamu (3TaraMu) sSBISIOTCS:

cOOp ¥ aHaIN3 BXOJHBIX JAHHBIX;

co30anue 102u4eckon mooeau 6aszvl OAHHbIX |

coz0anue gusuueckou mooenu 6a3bl OAHHLIX. BHYMPEHHAS CXeMd;
coz0anue usuueckou mooenu 6a3vbl OAHHBIX. yuem GIUAHUL MPAH3AKYULL |
co30aHnue cepsepHozo Kood |

npoeKmupoganue mooyiel npunodxcerutl 0a3pl TaHHBIX;

KOHMPONb KAYeCcmad npoeKmuposanus 6a3vl OAHHLIX |

3a71a4l 0OPATHOTO BIMSHUSL.
Coop u ananu3s 6X0OHBIX OAHHBIX - TO HAYAIBHBIN 3Tall IPOSKTUPOBAHU, HA KOTOPOM OCYLIECTBIIIETCA COOp
U KOHMPOIb KAa4eCTBA PE3YIbTaTOBAHANU3A NPeOMEMHOU 00aacmu 6a3bl OaHHbIX, TOTOBUTCS TUIaH NPOEKMUposanus 6a3vl OaHHbIX.

Co3z0anue nocuueckou Mooenu 6asvl OAHHBIX - 3TO 3TAll, Ha KOTOPOM Ha OCHOBAHHUU UHBOPMAYUOHHOU MOOENU NPEOMEMHOU
obnacmu 6a3vl 0AHHHIXCO3ACTCSI JTIOTUICCKAs cCmpyKmypa 6a3vl OaHHbIX, HE3aBUCUMAsI OT €€ PeaTu3aIliH.

Co3z0anue ¢usuueckou mooenu 6asvl OAHHLIX: BHYMPEHHSS cXeMa - 3TO 3Tall, Ha KOTOPOM Ha OCHOBaHHH JIOTHYECKOM
MOJENH 6a3bl OaHHbIX CO3AaeTCs GU3MUEcKas cmpykmypa 6a3el OaHHbIX, 3aBUCHMast OT ee peann3anuy. Ha 3ToM sTare BBIIOIHSIETCS
npeoOpa3oBaHNe OTHOLICHUH 102UuecKou MoOenu pelayoHHOU 6a3bl OaHHBIX B KOMAH/IBI CO3IaHUSI 00BEKTOB (PU3NIECKON Oa3bl
OaHHbIX, B PE3YJIBTATE YETO CO3/1aeTCs TaK HA3bIBACMAsI BHYMPEHHAs cXxema 6a3bl OanHblX. JIOTOIHATEIBHO MOXKET OBITh CO3JjaHa TaKk
Ha3bIBaeMasi BHEILHSS cXema 6a3bl OaHHbIX, KOTOPas OTpakaeT TOUKY 3PEHHMS M0JIb30BaTeNIeH Ha TaHHBIE B 0a3¢ JaHHBIX.
Tlomy4ennslit ckpunm MoxeT OBITh MPUMEHEH [T CO3aHUS PU3UIECKON 6a3bl OGHHYIX.

Co3z0anue ¢usuueckoi Mooenu 6a3bl OAHHBIX: Yuem GIUSHUAL MPAH3AKYUL - OTO ITAll, Ha KOTOPOM aHATU3UPYIOTCS
BO3MO’KHBIC TPAH3AKI[HH CHCTEMBI, BBITIOJHACTCS, B ClIy4ae HEOOXOIUMOCTH, deHOpMAIu3ayus OTHOLICHHUIT [t obecreueHus boee
BBICOKOH MPOU3BOUTEIBEHOCTH 6a3bl OanHblx. Ha 3TOM 3Tame co3maetcst ckpunm Co3MaHus GU3HMICCKON 6a3bl OAGHHBIX.

Co30anue cepsepHo20 KoOa - 3TO ATall, Ha KOTOPOM Ha OCHOBAHUH ()YHKYUOHAILHOU MOOENU NpeoMemHol odnacmu 6asvl
OQHHBIX CO3JIACTCSI CEPBEPHBIH KO 6a3bl OaHHbIX B BUIIE TPUTTEPOB, XPAHUMBIX MPOLEAYP U MAKETOB. DTH MOIYJIH CO3AI0TCS
HPOEKTHPOBIINKOM 6a3bl OAHHbIX Y BBITIOJIHIIOTCS CEPBEPOM.

Tlpoexmuposarue mooynel npunos’ceHuti - TO ITAI, HA KOTOPOM CO3IAIOTCA creyugurayuu Mooy el IPUI0KEHHUH,
pa3pabaThIBAIOTCS CTPATETHH TECTUPOBAHUS Oa3bl OAHHBIX U IPHIOKEHNUH, CO3aeTCs TUIaH TECTUPOBAHMUS IIPHIIOKEHUH Oa3bl
OQHHbIX ¥ TOTOBSTCS TECTOBBIC TaHHbIC.

Konmponw xauectBa npoexmuposanus 6a3vl 0aHHbIX 3aKIIOYAETCs B IPOBEPKE KAYECTBA PE3yJIbTATOB IPOSKTHUPOBAHUS Ha
KaXXJIOM €ro JTare.

Yuem 3a0au o6pammnozo enusnus 3aKIT0YACTCS B HACTPOIKE HEKOTOPBIX TPAH3aKIMil K 6a3e TaHHBIX U JIOKaTbHOM
MEPENPOESKTUPOBAHNH 0A3bl OAHHBIXCOTIIACHO TPEOOBAHUSM, MTOCTYIAOIINM C JPYTUX 3TAIOB CO30aHUsS 6A3bl OAHHDIX.

Kax npaBuiio, mociejHue YeTbipe U3 chopMyITMPOBAHHBIX HAMH 3a/1a4 PEIIAIOTCs B COOTBETCTBUH C IIPABHIAMHU U
CTaHAAPTaMH, IPUHATHIMU B KOHKPETHOH OpraHu3alyy.

IToaToMy MBI HE OyJIeM CTPOUTB JUISl HUX JACTAlbHOM 6usHec-Modenu B HACTOSILEH JIEKINH, a B JISKIUSX, TOCBSIICHHBIX
PAaCCMOTPEHHUIO 3THX 32184, Mbl OTPAHHYUMCS IOHATHITHBIM MAaTEPHAIIOM M YCTAaHOBOYHBIMH PEKOMEHIAIMAMH. B yacTHOCTH, 3a1aua
KOHTPOJIS KAYECTBA NPOCKMUPOSAHUs. 6a3bl OAHHBIXYTIOMSHYTA B HACTOSILIEM KYpPCe [UIsl [IOJTHOTHI [IPE/ICTABICHHUS MaTepHaia U Kak
CaMOCTOSITEIbHAS 38/1a4a B HACTOSIIIMX JIEKIUSIX HE H3y4aeTCs. JTO MPeMET OTIACIBHOTO Kypca JICKIIHH.

Bu3Hec-Mo1e/1b poliecca MPOeKTHPOBAHNUS (a3bl IaHHBIX: COOP U aHAIHM3 BXOIHBIX JaHHBIX

Iepeiinem K0 BTOPOMY YPOBHIO (DYHKIIHOHATBHO JEKOMIIO3HIMH MIPOLECCa NPOeKMUpO8anusi 6azvl OAHHbIX B PAMKaX €ro
HEPBOTO dTamna - cO60p U AHAIU3 6X00HbIX OarHbix. Ha puc. 3.3 npencraBneHa ouazpamma 0eKomMnosuyuu TIpoLecca npoeKkmupo8ans.
0a3bl OAHHBIX BTOPOTO ypOBHlsi, OTpakarollasi OCHOBHbIC 3a/1a4H dTana coopa U aHaIM3a BXOJHBIX JaHHBIX.
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Puc. 3.3. /luarpamma JeKOMIIO3UIMUH TIPOLIEcca MPOSKTUPOBAHKUS 6a3bl JaHHBIX: BTOPOH ypoBeHb. COOp U aHANIN3 BXOAHBIX
JIAHHBIX
TaxuMu 3a1a9aMu SBISTFOTCS:

Tpisrsee pemerms
HT-uenemxepor

e  cOOp MOKyMEHTAlMH C pe3ylbTaTaMH aHAIu3a npedmemrot obracmu 6a3bl JaHHBIX B BUJE AMArpamM, crienudukainui u
TpeOOBaHHIA;

L4 KOHTPOJIb Ka4€CTBa PE3YyJIbTaTOB aHAu3a npez)MemHozZ obnacmu 6a3sl JaHHBIX;
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®  [IOATrOTOB

cucTeMaTu3anys TpeOoBaHUil U crienuduKanyii 3aKa3ynKa K 6a3e JaHHBIX;

Ka IJIaHa npoeKkmuposanus 6a3zbl OAHHbIX.

Bu3sHec-Mo/1e/1b Mpolecca NPOeKTHPOBAHUS PeJISIIIHOHHON 6a3bl JAHHBIX: CO3aHHe JIOTHYeCcKOoil Mo/Ieu 6a3bl JaHHbIX
[MpoaomkuM HYHKIHOHATIBHYIO JIEKOMITO3HIIUIO TIPOLECCA NPOCKMUPOSAHUSL PENIAYUOHHOU 0A3bl OAHHLIX B PAMKAX €ro
BTOPOT'O 3TAlla - CO30aHUs T02ULECKOU MoOenu 6a3bl OAHHBIX.

OCHOBHOH II
npeomemnoil oonac

CJIBIO 3TAIA CO30aHUSA I02UHeCKOl MoOenu 6a3bl OGHHBIX SBISETCS MIPe0Opa3soBaHUE UHDOPMAYUOHHOU MOOeTU
mu 6a3vl OAHHLIX B JIOTHYECKYIO MOJIEIb PEIISALHOHHON 6a3bl danHbix. CO3JaHHe JTOTHYCCKON MOJICIH 6a3bl

OaHHbIX npeanogaracT peueHue CIeayIMX OCHOBHBIX 3a/1a4 U BBIITOJTHCHUA onepaum‘fl B paMKaXx TaKuX 3aziay:

O 0 OO0

O O OO

HOPMAaJIM3ALUSL CYWyHOCmel npeomMemHoll obnacmu.

HOJIYYUTh CIIUCOK Ampubymos cyuHocmu,

OTIPEAENUTh PyHKYyUoHANbHbLE 3asucumocmu (D3) B cymHOCTH;
OIIPENCIUTh OemepMUHaHmyl CyILTHOCTH;
OIIPENCIUTD 603MOJICHblE  KNIOYY OTHOIICHUS,
CyuyHOCmU.

BBIIIOJTHUTH HOPMAJIM3AIMIO CYITHOCTH (TIpeo0pa3oBaTh CYIIHOCTh B OTHOIICHNUE);

UIS TOJTYYEHHOTO OTHOIICHUS Ha3HAYHUTh NIEPBUYHBIC KIFOUH;

copMHUpOBATH CITHCOK KaHUAATOB HA BHEIIHUE KIIIOYH, €CJIM HEOOXOIUMO;
copMupoBaTh OU3HEC-TIPaBUIIA HOMACPIKKH YETOCMHOCHU CYUWHOCMU, €CITA HEOOXO0IMMO;

B YaCTHOCTH, PAaCCMOTPEB YHUKATbHLIL —UOCHMUDUKAMOp

HOPMAaJIM3aLUs OTHOIICHUH JIOTHYECKOW MoieT 0a3bl JaHHBIX:

ompeneny
onpeeny
o
o

o

o
HpOBEpKa

o

o

o

O
O

IMPpUHATHE

TMPUHATHE

Th CIMeneHb c6s3uU CYIIHOCTEH;

Th KAACC NPUHAONIEIHCHOCTU CYUHOCU K CBSI3H,

HOPMAaJIM30BaTh OTHOILICHHUE (Pa3pEUINTh CBS3H);

HA3HAYUTh TIEPBUYHBIC KITIOYU CBS3BIBAIONIMX OTHOIICHHUH, HCXOSI U3 YHUKAIBHOTO UOCHMUDUKAMOpa cesi3u i
MPOLIEAYPbI MUTPALIUK KITFOUEH IPU HOPMATH3aI[iH;

OIPEICITUTh ATPUOYTHI CBA3BIBAIOIIIX OTHOLICHHH, €CITH HEOOXOIUMO;

cdopMupoBaTh OU3HEC-TIPaBUIIA MOAACPIKKH IIEIOCTHOCTH CBSI3CH;

MPAaBUIBHOCTH J0SUYECKOU MOOENU PEeTAYUOHHOU OA3bl OAHHBIX

MPOBEpPKa OTHOIICHHUI Ha COOTBETCTBHE HOPpMAIbHOU popme Botica-Kodoa,

MPOBEpKa OTHOLICHHIT Ha CBOICTBA COeIMHEHHs Oe3 TOTePh H COXPAHCHHS ()YHKYUOHANbHBIX 3A6UCUMOCTEL,;
MPEAOTBpAIlleHHe MOTePH JAHHBIX IIyTEM MHTPALUH NEePEUUHbIX KAIOUel OMHOWleHUss M Ha3HAYCHUS] BHEIIHUX
KITIOUCH;

MpOBEpKa Ha OTCYTCTBHE HE3aMKHYTBIX CBSI3Ei;

MpOBEpKa Ha OTCYTCTBHE OAMHOYHBIX OTHOLICHHH;

(hopMyIUpOBKa YaCTH UCXOTHBIX JaHHBIX JUIS PEIICHUS 3a]]a4H YIIPABJICHUS CCBIIIOYHOM IIETIOCTHOCTBIO;
JOKyMEHTHPOBAHUE J102U4eCKOU MOOENU PeNsyUOHHOU 0a3bl OaHHDBIX,

PELIEHNS O Peanu3yeMOCTH IIOCTPOCHHOM J102UtecKoll MoOenu PerAYUOHHOU 6a3bl OGHHBIX,
pelIeHus 0 pa3paboTKe pusuyeckoll Mooenu peryuoHHOU 6a3bl OAHHBIX.

Pe3ynbTaToM MpOEKTUPOBAHUS JIOTHYECKON MOJEIH Oa3bl OaHHbIX SBIAETCS HOPMAIM30BAHHAS cXeMa OmHoweHuil 6azol
Oannwix. OTMETHM, YTO B XOJI€ BBIOJIHEHHUS dTAIA CO30AHUS I02UYECKOL MoOenu 6a3bl OAHHbIX MOTYT OBITH CO3/IaHBI HOBBIE
00BEKTBI 6a3bl OaHHBIX, HE TIPETYCMOTPEHHBIC BUHGDOPMAYUOHHOU MOOETU NPEOMEMHOU 0bacmu, HAPUMED CE53b16AI0UIAS
CYWHOCMb TIPU HOPMAJIM3AIMH OTHOIIEHUS CO CTETIEHBIO CBSI3U "MHo2ue-ko-mHoeum" . IHOT1a Ha ATOM 3Tare NpuHUMAaeTCs
peleHne o BEIOOPOYHOH deHopmanu3ayuy OTHOICHUM.

Ha puc. 3.4-puc. 3.6 npeacTaBneHbl 6u3Hec-M00e1u TPOLUECCOB CO30AHUA 02UECKOU MOOeNU 6a3bl OAHHDIX,

HOPMAJM3ALMU CYUHOCIU NPeOMemHOot 001acmy ¥ HOPMAITH3aIX OTHOLICHHH JIOTUYECKOW MOIeNH 6a3bl OaHHbBIX COOTBETCTBEHHO.
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Puc. 3.5. buznec-mozens nporecca HOpMaIU3aLUK CYITHOCTH

Puc. 3.6. busHec-mozens npouecca HOpMaTU3aluy OTHOILCHUS
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Ipe/craBieHHbIE 33/1a4H COCTABIISIOT MUHMUMAJILHO HEOOXOMMMBIN HAOOD 3a/ad, MO3BOJISIOLINX CIIPOCKTHPOBAThH
JIOTUYECKYIO MOJIEINb 0d3bl OAHHBIX, © MOTYT PACCMATPHUBATHCS KK OJIMH U3 BO3MOXKHBIX CIIOCOOOB OpraHU3ali pabom B 3TOM
obJacTu.

MeT0/10/10rUsi KOHIENTYAILHOI0 MPOEKTHPOBAHUS PEIANMMOHHBIX 623 TaHHBIX

Konyenmyanvrnoe npoekmupoganue 6asvl 0annsix. Koncmpyupoeanue ungpopmayuonnoii mooenu npeonpuamus, He
3aeucauiell om Kakux-nubo gusuueckux ycioeuil peanuzayuu.

KonrenTyanbHOe MPOEKTHPOBaHUE 0a3bl JAaHHBIX HAUMHAECTCS C CO3JaHUsI KOHIENTYalbHON MOJIENHU JaHHBIX MPEANPHUSITHS,
MOJHOCTHIO HE3aBUCHMOM OT JIIOOBIX JeTajneit peanusanuu. K nmocneanum otHocsaTest BeIOpanubiid Tinn CYB/I, coctas mporpamMm
HPUIOKEHHSI, HCTIOIB3YEMBIH S3BIK IIPOTPaMMHUPOBAHHs, KOHKPETHAs ammapatHas I1aTdgopma, BOIIPOCHl IPOU3BOANUTEINEHOCTH U
Tro0kIe Ipyrue Gpusndeckue 0COOCHHOCTH pealTi3alny.

Dmanvt KoHyenmyanbHO20 NPOEKMUPOBCANHUA:

1. Co3nanue JJOKATBHOI KOHIENTYATBLHOH MOJEJH JaAHHBIX HCXO/sI M3 MPeICTABJIEHHUIT 0 MPeAMeTHOIi 00.1acTH
Ka3K/10T0 U3 TUIIOB M0/Ib30BaTeJIeil.

Oxeam npedmemHou obaacmu 0GHHO20 NPEONPUAMUS.

2. OnpejesieHne THIOB CYIHOCTEN.

Onpedenenie 0CHOBHBIX MUNOE CYWHOCTHEU, KOMOopble MpedYIOMCcs 01 KOHKPEMHO20 NPeoCcmagieHus.

3. OmnpenesieHne THIOB CBsI3€ii.

Onpedenenue 8ax)cHeliuux munos cesa3ell, CyWecmsyiouux Mexcoy CyWHOCMMU, GbLOCICHHbIMU HA Npedbloywem smane.

4. Onpenenenne aTpuGyTOB U CBSA3bIBAHNE UX ¢ THIIAMH CYIIHOCTE M cBsI3ei.

Ceszviganue ampubymos ¢ COOmeemcmeyuWuMu Munamu CyuHocmetl uiu Ces3ell.

5. OnpenesneHnne 10MEeHOB aTPUOYTOB.

Onpedenenue 00MeH08 08 6cex ampubymos, NPUCYmcmseyiouux 6 10Ka1IbHOU KOHYENMYanrbHO MOOeIU OAHHbIX.

6. Onpenesienne aTpuOYTOB, SIBJISIIOIIUXCS NOTEHIUAILHBIMU H EPBHYHBIMHU KJII0YaMH.

Onpeoenenue 6cex NOMeHYUANbHBIX KAI0Yell 01 Kaxic0020 MUnAa CyWHOCHU U, eCiu MAakux Kaodel oKadxicemcs HeckoIbKo,
6b100p Cpeou HUX NEPBUUHO20 KIIOUA.

7. ObocHoBaHNe HEOOXOAMMOCTH HCIIOJIb30BAHNS MOHATHIl PAaCHIMPEHHOr0 MOJAEJIHPOBAaHHUs (Heods13aTeIbHBII Tam).

Paccmompems HeobX00uMOCmb UCHONIB308AHUAL MAKUX PACUUPEHHBIX NOHAMUL MOOETUPOBANUSL, KAK YMOUuHeHue/00600wenue,
azpeuposaniie u KOMHOIUYUSL.

8. IIpoBepka MoaeJIM HA OTCYTCTBHE H30BLITOYHOCTH.

IIposepxa na omcymcmeue Kakou-1ubo u306bimoyHOCMU OAHHBIX 8 MOOEIU.

9. TIpoBepka COOTBETCTBUS JIOKAIbHOI KOHLENTYAILHOIi MO/IeJTH KOHKPETHBIM M0JIb30BATEJbCKHM TPAH3AKLHUAM.

Y6eoumvca 6 mom, umo noxanvHas KoHyenmyanbHas Mooenb H000epIcUusaen mpan3axyuu, HeoOXOAUMBIE IS
paccMaTpHBaeMOro MPeACTABICHNUSI.

10. O0cy:keHne JOKAILHBIX KOHIENTYAJIbHBIX MoJeJIeii JAaHHBIX ¢ KOHEeYHBIMH M0JIb30BaTeISIMH.

Ob6cyarcoenue 10KaNbHbIX KOHYENMYANbHbIX MOOeell OAHHbIX ¢ KOHEUHbIMU NONb306AMENAMU C YENbi0 NOOMBEPIHCOEHUS MO0
Ymo OaHHAS MOOENb NOIHOCMbIO COOMBEMCMEYen cneyu@urayuu mpeboeanull nOIb308AMENLCKO20 NPEOCMABIeHUs.

MeTo0.10rHsl TOTHYECKOr0 NMPOEKTHPOBAHUS PeIsIIMOHHBIX 023 JTaHHBIX

Jloruyeckoe MpoeKTHPOBaHNe Ha3bl JAHHBIX - IPOLIECC CO3/IaHUS MOJIENN HCIIOJIb3YeMOW Ha MPEANPUSITHN HHOPMALINH
Ha OCHOBE BHIOpaHHOW MOJIeNIM OpTraHU3aliK IaHHBIX, HO 0e3 yuera tuna uneneBoit CYB/] n npyrux ¢pu3n4eckux acreKToB
peanu3anum.

Jlornueckoe NpOEKTHPOBaHKE SBISETCSI BTOPBIM 3TAllOM NMPOSKTHPOBAHUS Ga3bl JTaHHBIX, HA KOTOPOM MPOUCXOAUT
YTOYHEHHE 1 TpeoOpa30BaHNe KOHIENTYaIbHOH MOAENH, CO3AaHHON Ha MPEABIAYIIEM dTalle, B JOTHIECKYI0 MOJIENb JAHHbIX.
Jlormyeckast MOJIENb TaHHBIX CO37aeTCS Ha OCHOBE BHIOPAHHOW MOJIETH OpTraHu3alun JaHHBIX neneBoit CYB/] (pensunonHas,
ceTeBasi, HepapxudecKast I 00beKTHO-OPUEHTHPOBAHHAs), HO ITAlle HTHOPHPYET BCE OCTATbHBIE XapaKTEPUCTUKU BEIOPAHHOI
CYB/, nanpumep, 1r00bIe 0COOCHHOCTH (HU3NUECKON OpPraHU3aIid €€ CTPYKTYP XpaHEeHHs JaHHBIX U IIOCTPOSHHS HHICKCOB.

B nporiecce pa3paboTky jTornyeckast MOJIeNb JAHHBIX TOCTOSIHHO TECTHPYETCs U IPOBEPSIETCST Ha COOTBETCTBHE TPEOOBAHUAM
nosb3oBaTenel. /i npoBepky NpaBUIBHOCTHU JIOTHUECKON MOJIENIU JaHHBIX UCIIOJIb3YETCsl METO HOPMAIU3aluK, KOTOPBIH
rapaHTUpYeT, YTO OTHOIICHNS, BHIBEJICHHbIE H3 CYIIECTBYIOIIEH MOJIENIH JaHHBIX, He OyAyT 00Ja1aTh H30BITOYHOCTHIO IAaHHBIX,
CrIocoOHOM BBI3BATh HAPYIIIEHHUS B IIPOIlecCe OOHOBIICHHS JAaHHBIX ITOCIIE X (DM3MIECKOM peai3aliy.

Co3panHas JJorudecKas MOJENb JAHHbIX SBIISETCS HICTOYHUKOM HH(OPMAINH JUTs 3Tana GU3HIECKOTo IPOSKTHPOBAHUS 1
MpPeOCTaBISET pa3paboTunKy Gpru3nIecKoi MOIEH JaHHBIX CPECTBA MIPOBEICHHS BCECTOPOHHETO aHANIN3a PA3INIHBIX ACTIEKTOB
paboTHI ¢ JAHHBIMH, YTO IMEET NCKIIIOUNTENIFHO BayKHOE 3HAUECHHE TS BEIOOPA NeHCTBUTENEHO () (EKTHBHOTO TPOEKTHOTO
pemrenwns. Jlormaeckast MOAENb JaHHBIX HTPAET TAKXKe BAXKHYIO POJIb Ha 3Talle SKCINTyaTalliy M COIPOBOXKICHUS yXKe TOTOBOM
CHUCTCMBI. le/l NIPaBUIIBHO OPraHU30BaHHOM CONIPOBOXACHUU NOAJIEPIKUBAEMAs B aKTyaJIbHOM COCTOSAHUU MOJCIIb JaHHBIX
IO3BOJIACT TOYHO WU HArJIAAHO NPEACTAaBUTH JTI00BIE BHOCHMBIE B 633)/ JaHHBIX U3BMCHCHMUS, a TAK)KE OLICHUTh UX BIIMIHHUC HA
IPHUKJIaIHBIC TPOTPAMMBI U HCIIOJIb30BaHUE AaHHBIX, YK€ UMEIOIINXCs B Oase.

Hopmasu3auusi 1 HopMaabHble GopMbl

Hopmanusamus - MeTo1 Co37aHusi Habopa OTHOIICHUH ¢ 3aaHHBIMU CBOMCTBaMH Ha OCHOBE TPEOOBaHHIT K JaHHBIM,
YCTaHOBJIEHHBIX B HEKOTOPOH OpTaHM3aIHH.

JlonoJIHUTEIBHO:

IMponecc Hopmanu3anuu 6611 BiepBhle npenoxker J. ©. Kognom. Hopmanusamnust 4acTo BEIIONHIETCS B BUE
MOCIIE/JOBATEIbHOCTH TECTOB C LEJIBIO MPOBEPKU COOTBETCTBHS (M HECOOTBETCTBHUS) HEKOTOPOTO OTHOIIEHHS TPEOOBAHISAM
3aJaHHOM HOpManbHOI (hopMbl. CHavasa ObUIN MPEATIOKEHBI TOJIBKO TPH BHJa HOpMabHBIX Gopm: nepsast (1HD), Bropas 2HD) u
tpetbs (3HD). 3atem P. Boiicom u 3. ®@. Koanom 66110 chopMysrpoBaHo Oojiee CTporoe onpeneseHne TpeTheil HopMaJlbHOM
($hopMBI, KOTOpPOE MOTYYHIIO Ha3BaHKE HOpMabHOH (opmbl Boiica-Konna (HOBK). Bee 3T HopMmanbHbIe pOpMBI OCHOBaHBI Ha
(YHKIMOHATBHBIX 3aBUCHMOCTSX, CYIIECTBYIOIIMX MEX1y aTpubyTamu otHoueHus, HopmasbHbie GpopMbl Goiiee BBICOKOTO
nopszika, kotopsie npeBocxoaaT HOBK, 6putn BBenens no3nHee. K Hum otHocsTest yerBeptast (AH®D) u nsras (SH®) HopMansHBIE
¢dopmel. Ho Ha mpakTHKe 5TH HOpManbHBIE (OPMBI G0JIee BBICOKUX ITOPSIIKOB HCIONIB3YIOTCSI KpaHe PeKo.

OTHomreHne OBUIO TIPECTABIEHO KaK COCTOAIIEE N3 HEKOTOPOTO KOJIIMUECTBA aTpHOYTOB, a PEISIIHOHHAS CXeMa — U3
HEKOTOPOT0 KOJIMYECTBA OTHOMICHHH. ATpHOYTHI MOTYT TPYIIITUPOBATHECS B OTHOLIEHHS C 00pa30BaHIEM PEISIIMOHHON CXeMBI Ha
OCHOBeE JINOO cOOCTBEHHOI'0 OIBITA pa3padoTUnKa 0a3bl JaHHBIX, TMOO MOCPEACTBOM BBIBOJA PEISLIUOHHON CXEMBI U3
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paspabotanHoii ER-nuarpammel. [1pu ucnonap30BaHu J1F000TO U3 3TUX ABYX MOAXOAOB YacTO TPeOyeTCss IPUMEHSTh OINpeIeTIeHHBII
(hOpMaITBHEI METOJI, CIIOCOOHBIH ITOMOYb IPOSKTHPOBIIUKY 0a3bl JaHHBIX HAITH ONTHMAIBHYIO TPYIIIHPOBKY aTpUOYTOB JUIS
Ka)JI0T'0 OTHOILICHHS B CXEME.

IMponecc HopManu3anuH SBISIETCS (OPMATIBHBIM METOJIOM, TIO3BOJITIOIIIM OIPEETIATh OTHOIICHNUS Ha OCHOBE MX MEPBUIHBIX
WY IOTCHIMATBHBIX KITI0YeH U (pyHKIIMOHANBHBIX 3aBUCHMOCTEH, CYIIECTBYIONINX MeX Ty UX aTpudyramu. [IpoekTupoBiuky 6a3
JaHHBIX MOT'YT HCIOJIb30BaTh HOPMAIHU3alMIO B BUJIE HAOOPOB TECTOB, IPHMEHAEMBIX K OTJIEIBHBIM OTHOIIEHHSIM C LEBIO
HOPMaJM3aIuU PETALHOHHON CXEMBI 10 3aJaHHOH KOHKPETHOH (JOPMBI, UTO MO3BOJIUT MIPEAOTBPATUTH BO3ZMOKHOE BO3HUKHOBEHHUE
aHOMaJINi OOHOBJIECHHS.

OTanbl METOJOJIOTUH (PU3NYECKOTO IPOSKTUPOBAHUS 0a3 JaHHBIX:
[NepeHoc rimobanpHO TOrHYecKoi MOJICTH JaHHBIX B cpeny neneoit CYB/I.
[IpoekTHpoBaHHE OCHOBHBIX OTHOIICHH.
PazpaboTka crioco00B MOJIyIeHHs TPOU3BOIHBIX JAHHEIX.
Peanmzarust orpaHIYeHNH IPeIMETHOH 00IacTH.
[IpoexTupoBanue GU3NIECKOTO NpeaCTaBICHHs 0a3bl JaHHBIX.
AHanu3 TpaH3aKIHiA.
Br160p (aitnnoBoii CTPYKTYPBL
OnpeneneHue HHIEKCOB.
Omnpexenenne TpeOOBaHUH K JUCKOBOM MaMSTH.
[IpoexTHpoBaHue MOIH30BATEIBLCKAX IPECTABICHHUH.
Pa3paboTka MexaHH3MOB 3aIIUTHI.
O06ocHOBaHNE HEOOXOANMOCTH BBEICHUS] KOHTPOJIUPYEMOH N30BITOYHOCTH.
Texymuii KOHTPOJIb U HACTPONKA OIIEPALIUOHHON CUCTEMBI.

IIpoexTupoBanue Gpu3nuecKoro npeacTapieHns 6a3bl JAHHBIX

OmnpeneneHne ONTUMAIBHON (haliIoOBOM CTPYKTYpPHI AJISI XPAHEHHUsT 0a30BBIX OTHOIICHUH M HHJEKCOB, HEOOXOAUMBIX IS
JOCTIDKEHUS IIPUEMIIEMOH IPON3BOANTENFHOCTH. VIHBIME CIIOBaMU, OIIpe/ieNICHHe CIIoco0a XpaHEeH s OTHOLICHHH U KOPTEKeH BO
BTOPUYHOMN MaMSTH.

BOo~NOORA~®WNE

el el e
wh ke o

AHaJu3 TpaH3aKUMui

Omnpenenenne GyHKIIHOHAIBHBIX XapaKTEePUCTHK TPAH3AKIHUi{, KOTOPBIE OYAyT BBINTOJIHATHCS B IPOEKTHPYyeMol 6a3e JaHHBIX,
U BEIJIeJIeHHE HanOoee BaKHBIX U3 HHX.

Be160p (aitiioBoit CTPyKTYpEI

Onpenenenne Hanbonee 3(hHeKTHBHON (aityIOBOH CTPYKTYPHI IS KaKIOro 6a30BOT0 OTHOIICHUS.

Bri6op nHIEKCOB

Omnpenenenne Toro, OyneT i 1o00aBICHHE HHAEKCOB CIOCOOCTBOBATH MOBBIICHUIO IPOM3BOIUTEIILHOCTH CHCTEMBL.

Omnpexenenne TpeOOBaHUH K JUCKOBOMY MPOCTPAHCTBY

OreHka 00beMa ICKOBOTO IPOCTPAHCTBA, HEOOXOTUMOTO JUIsl pa3MeIeHUsT Oa3bl JaHHBIX.

Paznen 7. CrpykrypupoBaHHbIii 36K 3anpoco SQL. . (KoMIL. mpe3eHTanus — 54.)

SQL - s13pIKk MAHUIYJIMPOBAHUS TAHHBIMHU

Ha3nauyenue si3bika SQL

JIro6oit 361K paboTHI ¢ 6a3aMU JAHHBIX JOJDKEH MPEIOCTABIATH MOTB30BATENIO CICTYIONIHE BO3MOKHOCTH:

®  co3xaBaTh 0a3bl JAaHHBIX M TAOIHII C TIOJIHBIM OIHCAHUEM HX CTPYKTYPEHI,

®  BBINOJHATH OCHOBHBIE ONEpalliy MaHUITYJIMPOBAHUS TaHHBIMH, TaKHe KaK BCTaBKa, MOAUGHKAIMS U yAaleHNe TaHHBIX U3
Ta0JINII;

®  BBINOJHATH MPOCTHIE U CIIOXKHBIE 3aIIPOCHL.

Kpowme Toro, 361k paboTsI ¢ 6a3aMH JaHHBIX JOJDKEH PEIIaTh BCE YKa3aHHBIE BBINIE 3a1a9l IPH MHHUMAIBHBIX YCHIIHSIX CO
CTOPOHBI NTOTB30BATENA, & CTPYKTYPa M CHHTAKCHC €r0 KOMAaH/[ JOIDKHBI OBITh JOCTATOYHO MPOCTHI U JOCTYITHBI ISt H3ydeHus. U,
HaKOHEll, OH JIOJDKEH ObITh YHUBEPCAIBHBIM, T.€. OTBEYATh HEKOTOPOMY IIPH3HAHHOMY CTaHAAPTY, YTO MO3BOJUT UCIIOIb30BAThH OJIMH
U TOT XK€ CUHTaKCHUC U CTPYKTYpy KoMaH[ npu nepexoje ot onHoit CYB/I k apyroii. S3bixk SQL ynoBneTBopsieT NpakTUYECKH BCeM
9THM TPeOOBaHUAM.

SQL sBisieTcst mpuMepoM si3blka NpeoOpa3oBaHusl JaHHBIX, WM XKe SI3bIKa, IPEeIHA3HAaYeHHOTO JUIs paboThl ¢ TabIuIamy ¢
LEINbI0 MPeoOpa3oBaHms BXOIHBIX JaHHBIX K TpeOyeMoMy BBIXOAHOMY BUay. S3bIk SQL, koTopEit onpeneneH ctangapTom [SO,
MMeeT /IBa OCHOBHBIX KOMITOHEHTA:

= s3pik DDL (Data Definition Language), npeaHa3sHaueHHBIH Ui ONpENeNeHUs CTPYKTYp 0a3bl JaHHBIX M YIPaBICHUS
JIOCTYIIOM K JJaHHBIM;
= 31k DML (Data Manipulation Language), npeaHa3sHaueHHBIiH 11 BRIOOPKH M OOHOBJICHHS TaHHBIX.

Jlo nossnenus cranaapta SQL3 s3p1k SQL BKIIOYA TOIBKO KOMaHABI ONPENeSIeHNsI 1 MAaHUIYJIMPOBAHUS JaHHBIMU; B HEM
OTCYTCTBOBAJIM KaKHe-T100 KOMaH bl YIIPABJICHUS XOJI0M BbIUMCICHHUH. [[pyriMu ciioBamH, B 3TOM si3bIke He Obu1o koMaHf IF ...
THEN ... ELSE, GO TO, DO ... WHILE u m00bIX ApYyTr'uX, MpeJHa3Haue€HHbIX I YIIPABICHUS X0J0M BBIUMCIMTENBHOTO TIpoLecca.
[TomoGHBIE 331241 TOIDKHBI OBUIN PELIaThCsl IPOTPAMMHBIM ITyTeM (C TIOMOIIBIO SI3BIKOB MIPOTPAMMHUPOBAHUS WM YITPABICHUS
3aJaHUSAMH) TM00 HHTEPAKTUBHO (B pe3ybTaTe JeHCTBHUIL, BBITOIHIEMBIX CAMUM Tosb30BaTeneM). [1o mprunne nogo6HOM
HE3aBEPIICHHOCTH (C TOYKH 3PEHUS OPTaHW3aINH BEIYUCIHTEIBHOTO TIporecca) 36k SQL MOT HCIoIb30BaThCs ABYMS CIOCOOAMH.
TlepBbIif TpegycMaTpUBaI HHTEPAKTHBHYIO PadoTY, 3aKJIFOUAIONIYIOCS BO BBOJIE MOJTB30BATEIEM C TEPMUHATIA OTICIBHBIX
omneparopoB SQL. Bropoii cocrosut Bo BHenpeHnu onepatopoB SQL B mporpaMMbl Ha IPOLETYPHBIX S3BIKAX.

A3k SQL 0THOCUTENBHO NPOCT B U3YUEHUH.

®  DTO0 HENpOUEeIYPHBIH SA3BIK, II03TOMY B HEM HEOOXOAMMO YKa3bIBaTh, Kakas MH(GOPMANWs JODKHA OBITH TONTydeHa, a He
Kak ee MOXHO HoJTy4dnTh. FIHade roBops, 361k SQL He TpeOyeT yka3zaHUst METOJIOB JOCTYIA K TaHHBIM,

=  Kak 1 GONBIIMHCTBO COBPEMEHHBIX s3bIKOB, SQL momepuBaeT CBOOOAHBIN (hOPMAT 3allHCH ONEPaTopoB. ITO 03HAYAET,
YTO HPH BBOJAE OT/JCIBbHBIC AIEMEHTHI OTNIEPaTOPOB HE CBsA3aHbI ¢ (HPUKCHPOBAHHBIMH TTO3ULUSIMHU Ha YKpaHe.

= CrpykTypa KOMaH[ 3a1aercs HabOpOM KIIFOYEBBIX CJIOB, MPEICTABISIONMX COOOM OOBIYHBIC CJIOBA aHINIMIICKOTO SI3BIKA,
takue kak CREATE TABLE (Co3narts tabnuuy), INSERT (BcraButs), SELECT (BwiOpats).

Hanpumep:

CREATE TABLE Staff (staffNo VARCHAR(S), IName VARCHAR(15), salary DECIMAL(7,2));

INSERT INTO Staff VALUES ('SG16', '‘Brown', 8300);
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SELECT staffNo, IName, salary

FROM Staff

WHERE salary > 10000;

=" S3pik SQL MOXeT HCHONb30BaThCsl MIMPOKUM KPYroM IOJb30BaTelNel, BKIIoYas alMHHUCTpaTopoB 0a3 maHHbIX (ABJ),

PYKOBOJSIIMI TEPCOHa KOMIAHHWHU, MPUKIATHBIX IPOrPAMMHUCTOB M MHOXECTBO IPYrHMX KOHEYHBIX MOJIb30BaTeseit
Pa3HBIX KaTeTOpuH.

B nacmosawee epemsa ons sizvika SQL cyuecmeyrom mesicoyHapoOHble CManoapml, (hopManbHo onpedensouue e20 Kak

CMAHOAPMHbILL A3bIK CO30AHUS U MAHUNYTUPOBAHUS PENAYUOHHBIMU OA3AMU OAHHBIX, KAKOBbIM OH PaKMuyecKu U s6/1semcsi.

4.3. JIabopaTopHbie padoThl

Buo
3aHAmMUA 6
Homep
Haumenosanue mem UHMEPAKMUGH
No pazoena Obvem . .
nadopamopHuix padbom 0ll, aKMueHoIl,
n/n oucyuniu (uac.)
UHHOBAUUOHHO
Hbl N
it hopmax,
(uac.)
Co3znanue TabauIl B pydHOM PEKUME CPEACTBAMHU
1. 1,2,3 3 -
CYB/1
2 1,2,3 Cozmanue TabIuUI] 0asbl TAHHBIX B 3 i
' aBTOMATHU3MpPOBaHHOM pexxume cpeactsamu CYB/I.
3. 3. Co3aHue 1 UCIOJIb30BaHUE 3aIIPOCOB 3 -
4. 3. Co3anue kpaHHbIX (HOPM B OTYETOB 3 3
5 4, Onpenenenue CYIIHOCTEH u aTpubyTOB 4 i
' MpeAMETHOM 00IacTH.
6. 4 Hopmanu3zanuus gaHHbIX 3 3
7 1235, 6 Coznanue 6a3bl JaHHBIX 3 )
o3nanure SQL-3anmpocoB
8. 7 Cosnanne SQL-sanp 4 3
9 7 Co3panue rpynnupyroumx 1 NepeKpecTHbIX 3 i
' 3arpocoB Ha SQL
Co3pnanue 3ampocoB ACHCTBUS M NEPEKPECTHBIX
10. 7. 3 -
3anpocoB Ha SQL
11, 5.6 Co3nanne KIMEHTCKOTO MPUI0KEHUS 4 3
HUTOI'O 36 12

4.4. IlpakTHyeckue 3aHATHSA
Y4eOHBIM MJIaHOM HE TPEIYyCMOTPEHO

4.5. KypcoBasi pabora

Llenpb: 3akpenyieHue TEOPETUUECKUX M MPAKTHYECKUX 3HAHUM, MOJYYEHHBIX MPU U3YYECHUU
nucturiuHbl  «basel maHHbIX». [Ipy BBIMOTHEHWH KypCOBOM pabOTHl O0YyYaIOMUNUCS JOKEH
MPUOOPECTH MPAKTUUECKUE HABBIKH:

- B OCBOCHHMH METOJIOJIOTHH HOPMaJIM3allui OTHOIICHWH MPHU CO3JaHUU CXEMbI 0a3bl JaHHBIX
JUTSE KOHKPETHOM MpeIMEeTHOM 0011acTH;

- npoektupoBanus b/I;

- TI0 cO3/IaHuI0 0a3 TaHHBIX, CXEM JAHHBIX, 3aTIOJTHEHHUIO U PEIaKTUPOBAHUIO TAOJIHII TaHHBIX
B BbeIOpanHoit CYB/;

- peanu3anuu 3amnpocos Ha SQL.

KypcoBasi paGoTa BBITIOJIHSIETCSI B BUJE MOSCHUTEIHHOHN 3amucku o0beMom 20-25 cTpanwil,
odopmItsieTcs B CTpOroM cooTBeTcTBUH co ctangapromM ®I'BOY BO «bpl'V».
CtpykTtypa paboThI:
- TUTYJIbHBIN JIUCT;
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- COJEp’KaHHUE,
- BBEJCHMUE;

- OCHOBHBIE pa3iesibl pabOTHI;

- 3aKIIOYECHHE;

- CIIMCOK HCIIOJIb30BAaHHBIX HCTOYHHKOB,

- IIPUJIOKEHHUS.

Brinaua 3aganus, npuem kp/P u 3amura KIT (KP) npoBoauTcst B COOTBETCTBUY C
KaJICHJapHBIM y4eOHBIM IpapuKOM

Ouenka

Kpurepun onieHkn KypcoBoii padboTsl

OTJIMYHO

COOTBETCTBHE TPEOOBAHUSAM IO CTPYKTYPHOMY COJCPKAHUIO H
o0beMy  paboOThI,  MPaBUIBLHOCTH  BBIMOJHEHUS  3aJIaHWUS,
COMPOBOXAAMOIIECTOCS ~ BBIBOJIAaMH,  PUCYHKaMH, TaOlMIaMH,
TUarpaMMaMH; TPaBHJIBHOCTb DPEIICHUs] MPAKTUYECKUX 3aJaHuM,
CaMOCTOSITENIbHOCTh BBITIOJTHEHHSI; 0OpPMIICHHE pa0OThI U CIHCKA
HCIIOJIb30BaHHBIX MCTOYHHUKOB COOTBETCTBYeT TpebGoBanusm CTII
1.4-01-2005; rpaMOTHOCTh, OTCYTCTBUE CTHIIMCTUYCCKUX OIIHMOOK;
YBEpEHHOE BIIaJICHHE MaTEePHaJIOM IPU YCTHOMU 3allUTe.

X0po1I0

COOTBETCTBHE TPEOOBAHHUSIM IO CTPYKTYPHOMY COAEPKAHUIO W
o0beMy  paboThl;  MPaBWIBHOCTh  BBINOJHEHUS  3aJaHHA,
COIIPOBOKAAIOMIETOCS PUCYHKaMH, TaOJIHIIaMH, JuarpaMMamu;
HEeOOJIbIIE HETOYHOCTH IPHU BBIMOJIHEHUN IPAKTUYECKON YacTh
paboThI, CAMOCTOSITEILHOCTD BBITIOJIHEHUS; 0OpMIICHHE PA0OTHI U
CIIHCKa UCIIOJIb30BaHHBIX MCTOYHHKOB COOTBETCTBYET
tpeboBanusim  CTII  1.4-01-2005; rpamMOTHOCTH, OTCYTCTBHE
CTWIMCTHYECKUX OLIMOOK; BIIAQJICHHME MaTepHajOM MpPU YCTHOH
3aIuTe.

YAOBJIE€TBOPUTEJIbHO

COOTBETCTBUE TPEOOBAHUAM IO CTPYKTYPHOMY COAEP)KAaHUIO U
00beMy pabOTHI; BBINIOJTHEHUE 3aJaHUs, HE BB IOJHOM O0BEMeE
COIIPOBOXKAAETCS BBIBOJIaMH, PUCYHKaMH, TabIMIIaMHy,
JrarpaMMaMi; OMIMOKW TPH BBITOJHEHWH TPAKTHYECKOW YacTh
paboThI, CAMOCTOSITENILHOCTh BBITIOJIHEHUS; 0opMIIeHHE PaOOThI U
CIHUCKa MCTIOJIb30BaHHBIX HCTOYHUKOB COOTBETCTBYET
tpeboBanusim  CTII  1.4-01-2005; HeyBepeHHOe  BiaJeHHUE
MaTepHaJIOM IIPH YCTHOM 3aIUTE.

HEY0BJICTBOPHUTEJIbLHO

HECOOTBETCTBUE TPEOOBAHUSAM MO CTPYKTYPHOMY COJAEPKAHUIO U
00beMy  pabOTHI; HEMPABHILHOCTH  BBHITIOJHCHHS  3aJlaHUS,
COTMPOBOXKAAIOIIETOCS PUCYHKAMH, TaOlWllaMd, JuarpaMMaMu;
HaJIWYMe OIMMOOK B BBINOJIHCHUN TIPAKTUYSCKUX 3aJIaHUMH;
OTCYTCTBHE  CaMOCTOSTEIBHOCTH  BBIMOJIHEHHS, OhOopMIIeHHE
paboThI M CITMCKA UCTIOIH30BAHHBIX UCTOYHUKOB HE COOTBETCTBYET
tpeboBanusim  CTIT 1.4-01-2005; Hamuuue CTHIMCTHYECKHUX
OIMMOOK; OTCYTCTBUE BJIAJICHUS MaTePUAIIOM IIPH YCTHOM 3aIluTe.
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5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIUATIIIMHBI K ®OPMUPYEMbBIM B HUX

KOMIIETEHHUAM U OEHKE PE3YJbBTATOB OCBOEHUSA JUCIIUIIJINHBI

Komnemenuyuu Komnemenyuu 2 Buo

Kon-60 tcp, yac yueonoiu Ouenka
No, naumenosanue uacoe OIIK 1IK Komn. paoomot pe3yibmamos
pazoenoe OucyunJIuHsl 1 14 6 7

1 2 3 4 5 6 7 8 9 10
1. OcHoBHbIe nosioxxeHust reopun bJI. 8 - + - - 1 8 JIx, JIP, CPC 3a4eTr
JIk, JIP, KP,
2. Moxeny naHHbIX. 6 - + - - 1 6 CPC 3a4er
3. PensininoHHbIe MOIENN U SI3BIKH. 19 - + - - 1 19 Ik, glf (’:KP’ 3a4eT
4. ITpenmetHas 061acTb 6a3bl JAHHBIX. 45 - - + - 1 45 Tl éIII: (’:KP’ 9K3aMeH
5. XKuznennsrii ki bJ1. 15 + + - - 1 7,5 I, éIII: (’:KP’ 9K3aMeH
6. IIpoextupoBanue bB/I. 65 - - - + 2 65 T, éIII,) (’:KP’ 9K3aMeH
7. CTpyKTYpUpOBaHHBIN S3bIK 3aIIPOCOB ) i i JIk, JIP, KP,
SQL. 31 + 1 31 CPC 3K3aMeH
6ce20 uacoe 189 7,5 71,5 45 65 4 189

32




6.

INEPEYEHDb VYYEBHO-METOIUYECKOI'O OBECIIEYHEHUA JJs

CAMOCTOSATEJBHOM PABOTHI OBYUAIOIIUXCS IO JUCHUITJINHE

1.

Baxpymea M.IO. ba3bl naHHBIX: METOIUYECKHE YKA3aHUS IO BBIMOJTHEHHUIO J1a00PaTOPHBIX
pabot. — B 2u. — Bbparck: U3n-Bo bpl'Y, 2014. -Y.1. — 52c.

2. Baxpymesa M.FO. ba3bl JaHHBIX: METOIUYECKUE YKAa3aHUS 110 BBIIOIHEHHIO JJAOOPATOPHBIX
pabot. — B 2u. — Bbparck: U3n-Bo bpl'Y, 2014. -4.2. — 7lc.

3. Baxpymesa M.}O. ba3bl 1aHHBIX: METOIMYECKHUE YKAa3aHUS 110 BBITIOJHEHUIO KypCOBOM
pabotsl. — bparck : M3n-Bo bpl'Y, 2014. - 58c.

4. IlIwukuna FO.A. Pa3zpaboTrka npuiiokeHu a1 paboThl ¢ 0a3aMH TaHHBIX B CpeJie
nporpammupoBanus VisualStudio C#. B 2 4. U.1,2 / 1O. A. llluukuna, B. C. Kenpusn . -
bparck : bpI'Y, 2013.Y.1 : ba3sr nanubeix Ha 6aze SQL serverCompact 3.5. - 2013. - 100 c.

5. IlInukmna HO.A. Pa3paboTka mnpuiokeHuwid ansi paboTel ¢ 0a3aMu JaHHBIX B Cpene

nporpammupoBanus VisualStudio C#. B 2 4. U.1,2 / }O. A. lllnukuna. - bparck :bpl'VY,
2013. 4.2 : Kument-cepBepHble 1 XML-opreHTHpOBaHHbBIE 0a3bl TAHHBIX C JOCTYIOM K

nagaeIM ASP.NET. - 156 c.

7.  NEPEYEHDb OCHOBHOH " JOMNOJHHUTEJIBHOW JIUTEPATYPBI,
HEOBXOJANMOMU J1JIs1 OCBOEHUA JUCHUIIJINHBI

Konuue
cmeo Oobecne
Buo \sx3emnn | uwennoc
Ne Haumenosanue usoanus JAHAMUS
(asmop, 3aenasue, 8vIx00HblE OAHHbBLE) (Ix, I13, 6}1p 06 6 "o
KP, CP) uonuom | (3K3./
eKe, 4eJ1.)
T.
1 2 3 4 5
OcHoBHasi iuTepaTypa
1 | KaprnoBa, T.C. ba3pl pgaHHBIX: MoOJenu, pa3paboTka,
peaymmzarus : yuebnoe nocodbue / T.C. Kapmosa. - 2-e¢ u3j.,
ucnpas. - Mocksa : HaunonanbHb1ii OTKPBITEI Y HUBEPCUTET
«HHTYUT», 2016. - 241 c. : uin. ; To xe [DIEKTPOHHBIH
pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=429003
2 | CosetoB b.5. ba3pl maHHBIX: Teopusl M MpakTHKA : ydeOHHK | JIK, JI3, 15 1
s 6akanaBpoB / b.Sl. Coseros, B. B. Ilexanosckuii, B. /1. KPp, CP
YeproBckoil. - 2-e mu3a. - M. : IOpaiit, 2014. - 463 c. -
(bakanasp. bazoBbIil Kypc).
3 | Kysunenos C.JI. ba3bl nannbix : yueonuk / C.J1. Ky3unenos. - M.| JIxJI3, 15 1
Axamemusi, 2012. - 496 c. - (Ilpuknagmas wmartemarmka 1 K- CP
UHPOPMATHUKA).
4 | Xomonenko A.Jl. ba3bl naHHBIX: y4eOHHMK JjIsi By30B 1o | JIKJI3, 15 1
TEeXHHYECKUM M 3KOHOMHUecknM crermansroctsim /| AJLL | KP.CP
Xomonenko, B.M. Ilpirankos, M.I'. Mansues; Pen. A.Jl.
XomoHeHKo. — 5-e uzn. — M.: BUHOM-IIpecc, 2006. — 736 c.
2. JlonoTHUTeJIbHAS JTUTEpaTypa
5 | Cucremsl ympaBieHuss 0Oa3aMu JaHHBIX naboparopusnii | JIk JI3, | OP (1) 1
npaktukyMm / coct. J[.JI. Ocunos, M.I'. Oryp ; MunucrepcTBoO Kp, CP
oOpa3oBanus u Hayku P®, ®denepanbHOe TOCyIapCTBEHHOE
aBTOHOMHOE  00pazoBaTeIbHOE  YUPEXKJEHHE  BBICLIETO
o0Opa3oBaHUs «CeBepo-KaBkazckuit benepanbHbIN
yauBepcuteT». - CraBpomons : CK®Y, 2017. - 148 c. -
bubmuorp. B kH. ; To xe [Dnexrponnsii pecypc]. - URL:
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http://biblioclub.ru/index.php?page=book&id=483760

6 | Baxpymesa M.}O. Ba3bl naHHbIX: MeTOIUYeCcKHe yKkazanus mo | J13,CP 45 1
BBITOJIHEHUIO TabopaTopHbIX padoT. — B 24. — bparck: Uzn-
Bo bpl'Y, 2014. -Y.1. — 52c.
7 | Baxpymesa M.}O. Ba3bl 1aHHbBIX: MeTOIMYeCKUE yKa3anus mo | JI3, CP 45 1
BBITIOJIHEHUIO JTabopaTopHbIX padot. — B 24. — bparck: Uzn-
Bo bpl'Y, 2014. -Y.2. — 7lc.

8 | Baxpymesa M.1O. ba3bl nanHbIX: MeToiM4ecKue yka3anus nmo | KP, CP 48 1
BBITIOJIHEHHIO KypcoBO paboThl. — bparck : M3a-Bo bpl'Y,
2014. - 58c.

9 | I'punuenko H.H. IIpoektupoBanme 6a3 manHbIX. CYB]] KJ;36P 10 1

MicrosoftAccess: yuebnoe mocobue / H. H. I'punuenko [u
ap.]. - 2-e usn., crepeorun. - MockBa : ['opsuas nuHuUS-
Tenexom, 2013.

10 | 3abotuna H. H. [IpoektupoBanue nHHOpMAIUOHHBIX cucTem | JIk, JI3, 3 0,3
: yuebroe mocobue / H. H. 3aGorumma. - M. : UHDPA-M, | KP.CP
2013. - 331 c. - (Beiciee oO6pa3oBanue: bakanaBpuar).
11 | uukuaa FO.A. Pa3zpabortka npunoxkenuiit mist paborer ¢ | JI3, KP, 90 1

0a3zamMu JaHHBIX B cpele mporpammupoBanus VisualStudio cp
C#.B24.4.1,2/ 1O. A. lllnukuna, B. C. Kenpun . - bpatck :
bpl'Y, 2013.
U.1 : ba3sr nanHbix Ha 6a3e SQL serverCompact 3.5. - 2013. -
100 c.
12 | IInukuaa FO.A. Pa3paboTka mpuinokeHuil s paboThl ¢ H3E:I;P, 91 1

0azamMu JaHHBIX B cpele mporpammupoBanus VisualStudio
C#.B24.4.1,2/ 1O. A. lllnukuna. - bparck :bpl'Y, 2013.
Y.2 : Kmnuenrt-cepBepubiec 1 XML-opueHTHpOBaHHBIC 0a3bI
JnaHHbIX ¢ qoctynoM K nanubiM ASP.NET. - 156 c.

13 | F'ommneiaa O.JI. basel manHbIX : yueOHoe mocobue / O. JI. | JIk, JI3, 15 1

Tomuuema, H. B. Makcumos, U. W. Tlonos. - 3-¢ wm3n., | KP-CP

nepepab. u gon. - M. : @opym, 2012. - 400 c. - (Beicuee

oOpa3oBanue: bakanaspuar).

8. MNEPEYEHD PECYPCOB NH®OPMALIMOHHO -

TEJEKOMMYHUKAIIMOHHOM CETU «MHTEPHET» HEOBXOJIUMBIX
JJIs1 OCBOEHUSA AUCHUITIJINHBI

1. DOnexTtpoHHbIN Katanor Oubnuorexu bpl'V:

http://irbis.brstu.ru/CGl/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK
&P21DBN=BOOK&S21CNR=&Z7211D=

2. Dnexrponnas oubmanoreka bpl'Y http://ecat.brstu.ru/catalog

3. ®dexpepanmbHas YHUBEPCUTETCKass KOMIBbIOTepHas ceTh Poccuu // DNeKTpOHHBINA pecypc
[Pexxum noctyna: cBodoansIii| http://www.runnet.ru/

4. Karanor y4eOHHUKOB, 00OpYJIOBaHUs, IJICKTPOHHBIX PECYPCOB // DIIEKTPOHHBINH pecypc
[Pexxum noctyna: cBoboansii]| http://ndce.edu.ru/

5.  DJEeKTpOHHO-OMOMMOTEUHAs] CHUCTeMa W3/IaTenbcTBa «JlaHb» // DIEKTpOHHBIA pecypc
http://e.lanbook.com/ ,

6. bubmmoreka «KHurocait» // DmeKTpoHHBIN pecypc [Pexxum moctyma: cBOOOJHBIH ]
http://knigosite.ru/

7. DnexTpoHHas OMOIMOTEKa KHUT Ha TeMy Ou3Heca, (GPUHAHCOB, JKOHOMUKU U CMEKHBIM
TemMaM // DIeKTpoHHBIH pecypc [Pexum noctyna: cBoboanslii] http://www.finbook.biz/

8. OBC «YHuBepcuTeTCKasg Oubmuoreka online» // DHEKTpOHHBIA  pecypc
http://biblioclub.ru/ ,
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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://www.runnet.ru/
http://ndce.edu.ru/
http://e.lanbook.com/
http://www.finbook.biz/
http://biblioclub.ru/

9. Hayunas snexrponnas Oubmmoreka «KWBEPJIEHMHKAY // DnexTpoHHBIH pecypc
[Pexxum noctyna: cBoboansiii]| http://cyberleninka.ru/

9. METOAUWYECKHUE YKA3AHUSA JIs1 OBYYAIOILIUXCA 1O OCBOEHMIO

TACIHATITAHBI

Bun yueOHBIX
3aHATUH

Opraan3anus IesTeIbHOCTH 00yJaromnxcs

Jlekuun

Hammcanne KoHcTeKTa JEKOWil: KpaTko, IOCIEAOBATENbHO (UKCHPOBATH OCHOBHBIC
TIOJIO’KEHHUSI, BBIBOJIBI, (DOPMYJIUPOBKH, 00OOIIEHHMSI; TOMEYaTh Ba)KHBIE MBICIH, BBLICISATH
KJIFOUEBbIE CJIOBA, TePMHUHBL. [IpoBepka TEpMHHOB C MOMOILIBIO SHIUKIONEIUH, cloBapei,
CIPaBOYHHUKOB C BBHIIMCHIBAHUEM TOJIKOBaHUH B TeTpaab. OO03HAYUTH BOIPOCHI, TEPMUHEI,
Marepuals, KOTOPbIH BBI3BIBAET TPYJHOCTH, IIOMETHTh W IONBITaThbCS HAWTH OTBET B
pekoMeHayeMoil auteparype. Eciii caMoCcTosTeNbHO He yaaeTcs pa3odparhkcs B MaTepHae,
HeoOxonuMo chopMynupoBaTh BOIPOC M 33JaTh IPENOJaBaTeNl0 HAa KOHCYJIbTAlWH,
PaKTHICCKOM 3aHITHH.

JlabopaTopHubie
3aHATHA

Pa3BuTHE MHTEIICKTYaJIbHBIX YMCHHH, NMPAKTHYECKUX HABBIKOB, IIOArOTOBKA OTBETOB K
KOHTPOJIHBIM ~ BOIpOCaM, paboTa C OCHOBHOM M JONOJHUTENIBHOW JIHTEPaTypoi,
HEOOXOAMMOM Ul OCBOGHHMS JHMCUWIUIMHBI, BBINOJHCHHE 3aJaHUH, aKTHBHOE Yy4YacTHE B
MHTCPAKTHBHOM, aKTUBHOW, WHHOBAaIMOHHOW ¢(opMax oOy4deHHs, COCTaBICHHUE u
o opMIICHHE OTYETOB IO Ja0OpaTOPHEIM paboTaMm.

Kypcogas pabota

Pabora ¢ OCHOBHOH M IOMONHUTENHHON JNTEpaTypoil, HEOOXOAWMOU ISl BBHITOTHCHHS
KypCOBOH pa0oThl, yIriyOJeHHe U KOHKpeTH3alsd HeoOXOIUMOTo B COOTBETCTBHHU C TEMOM
MaTepuaja M3 JHUTEPaTypHBIX HCTOYHHUKOB U TMOJYYCHHBIX TEOPETUUECKUX 3HAHU,
BBIPA0OTKA CHOCOOHOCTM W TOTOBHOCTH MX HCIHOJB30BaHUS B  NPAKTHYECKOM
UccleI0BaTeIbcKol paboTe. Pa3BuTHe MHTENNEKTYaIbHBIX YMEHUN M3JI0KEHHsT MaTepHaa,
NPE/ICTABICHUS C JJIEMEHTAMH BHU3yalu3aluu (CXembl, TpaduKH, PUCYHKH, TaOIUIpI,
dhopmynnl) u opopmieHus B cootBeTcTBHU ¢ TpeboBanusmu ['OCT.

CamocrosTenpHas
pabota
oOygarommuxcs

Hoozomoexka k npaxmuueckum 3ausmusm. IIpopaboTKka OCHOBHOW U JOMOJHUTEIBHOU
JIUTEpaTypbl, TEPMHHOB, CBEACHHH, TPeOYyIOIIMXCS JUId 3alOMHHAHHA W SBIIOIINXCS
OCHOBOTIOJIATAIOIIMMH B TeMe/paszene. KoHCHeKTHpoBaHHE NPOYMTAHHBIX JHUTEPATYPHBIX
ucToyHNKoB. [IpopaboTka MaTepHaloB MO H3y4acMOMY BOIIPOCY, C HCIIOJIBb30BAHHEM HA
PEKOMEH/YEMBIX PECYpCOB HMH(OPMALIOHHO-TEICKOMMYHHUKAIMOHHOH cetn «HTepHEeT».
BrimonHenne 3amaHmit mperonaBaTeNs, HEOOXOMMMBIX ISl TOATOTOBKM K YYacTHIO B
MHTEPAKTUBHOM, aKTUBHOW, MHHOBAIIMOHHBIX (pOpMax 0OydeHHS M0 U3ydaeMOH TeMe.
Iloozomoska k sx3ameny. IIpu MOATOTOBKE K SK3aMeHY HEOOXOANMO OPHEHTHUPOBATHCA Ha
KOHCIIEKTHI JIEKIIUH, pEKOMEHIYEMYIO JTUTEPATypPy, UCIIOIB30BaTh PEKOMEHIyEMbIE PECYp ChI
MH(POPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTH «VIHTepHeT».

9.1. Meroanueckue ykazaHus 1Jis1 00y4arOMXCH M0 BbINOJHEHHUIO J1a00paTOPHBIX padoT
JlabopaTopuas padora Ne 1. Cozmanue Tabmaui B pydHoM pexume cpeactBamu CYBJ]

Hean:

O wWwN -

. Hayuntbcs co3gaBaTh Tabnuirs! 0a3bl JaHHBIX B peskume KoHeTpykTOop.

. OcBOHTE OCHOBHYIE NpUeMbl 3ATIOTHEHUS U PEIAKTUPOBAHUS TaOIHUIIBI Oa3bl JAHHBIX.

. T103HAKOMUTBCS ¢ IPOCTON COPTHUPOBKOI 3HAUCHHIA TAOIHUIIBI U C TOUCKOM 3aIKCceil Mo o6pasiry.
. Hayuutbcs co3naaBaTh TaONUIb 023kl JAHHBIX B PesKUMeE TAOJINIbI.

. Hayuntbcs co3naBaTbh CaMOCTOSITENBHO KloUesble NOJ.

Co30anue 00HOMAOAUYHOU OA3bl OAHHBIX

1.1. B menio Ilyck BeiOpats komanxy Ilporpammel/ MS Access.

1.2. B okne quanora MS Access BimounTh nepekiroyareias HoBas 6a3a JaHHBIX U METKHYTH 1Mo kHomke OK.

1.3. B mosiBuBmemMcs okHe @aii1 HOBo# 6a3bl JaHHBIX BHIOpaTh BKIAAKY MoM J0KYMeHTHI, a B iosie Ums ¢aiina BBectn
€801 hamuuro ¥ MEIKHYTh o KHonke Co3AaTh.

1.4. B oxae Umsa B/I: 6a3a gaHHBIX BEIOpaTh 00beKT Ta0aMIbI U MENKHYTH 110 KHOTIKE CO031aTh.

1.5. B oxne HoBast Tabimua BeIOpaTh BapuaHT co3aHus Tabnunbsl KoneTpykrop 1 menknyTs no kHonke OK.

1.6.B oxne Tadauua 1: Tadamua 3amoJHUTD MOJIST B COOTBETCTBUH ¢ Ta0J1. 1:

[Tpumevanus:

Tabmuua 1

Hmsa nmoas Tun paHHBIX
Damumst TexcToBbIi
Hmst TexcroBbIi
OT4ecTBO TexcToBbIi
['on poxnaenus YucoBoi
[lIxoma YucmoBoi
Kiacc YucnoBoi

— B nosie Mst mouist BBeCTH CII0BO « QPamuiusy, a He CBOIO (haMUIIHIO;
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— THI JAHHBIX BEIOMPATH C MOMOIIBIO HUCHAAIOIIET0 MEHIO.

1.7.Coxpanuts Tabnumy, meaKkHyB Ho kHonke COXpPaHHMTH Ha NTAHENIN HHCTPYMEHTOB.

1.8. B nosiBuBIIemcst okae CoxpaHeHHne HaOpath umsa mabauysi Cnucok 1 menkHyTs o kHonke OK. IosBurcs 3anpoc Ha
CO3JlaHKe KJII0YEBOT'0 MOJIS — HaXKaTh KHONKY JIA.

1.9. Ilepeiitu B pexum Tadauua, menkHys 1o kHonke Bua/Pexum TaduMubl Ha nanenu uHCmpymenmos.

1.10. B otkpriBiIeMcs okHe CHucok: TaGJIMIIA 3aTI0JIHUTD KIETKH B COOTBETCTBUU C TabI.2; IPU 3TOM:

— 3Havenue noist Koa Oyner MeHATbes asmomamuuecki;

— BBOJ B sIYelKy 3aKaHYMBATh HAXKaTHEM Ha KiaBuury Enter.

Tabmuma 2

Kon Damunaus HNwmst OT4ecTBO I'on po:xxnenus IIxoaa Kuaace
1 BanHuKOBa AHHa MBanoBHa 1984 1 9

2 Bapanosa Wpuna AnekceeBHa 1983 3 10

3 Kopuwunosa Ounbra BragumupoBHa 1984 5 9

4 BopobObeB Anekceit IetpoBuu 1983 1 10

5 BopoOber Anexceit MBanoBuu 1984 3 9

6 BopobOreB Omner ['puropsBuy 1985 5 8

7 CKOpKuH Anekcanup EBrenbeBuu 1982 1 11

8 Bonoanna AnHa ArnexceeBHa 1984 3 9

9 HoBocenos Anekceit AHTOHOBUY 1983 5 10
10 AnexuHa Enena AJnekceeBHa 1984 1 9

1.11. CoxpaHuTh BBEICHHBIC JaHHBIE, IICIKHYB 10 KHONIKE COXPaHUTBL Ha nAHeau UHCMPYMEHMOB.

1.12. BEIOJIHUTE peJaKTHPOBAHUE TaOIIHIIBI:

— 3aMeHuTh pammmnio Meannuxosa Ha hamuimio Meanosa, IUIs 9E€T0 BBIACIHTh PEAAKTHPYEMYIO SUEHKY U HaOpaTh HOBYIO
(hammnmio;

— 3aMEHHUTH B CEIBbMOH 3amucH ToA pOKAeHUSA Ha 1985, mis 4ero BBIACIHUTH pElAaKTHPYEMYIO SUeiKy, yaanuts mudpy 2 u
BBeCTH UGy 5.

1.13. OTcopTHpOBaTh HOCE)08AN €ILHO 3HAYCHUS TaOJHUIIBI:

— damumu — no argasumy;

— UM — no angpasumy;

— HOMep LIKOJBI — 10 YObIGAHUIO;

— TOJ POXKACHHUS — 10 YObI8AHUIO,

— KJIACC — 110 803PACMANUIO.

JU1st BBIOJTHEHHSI COPTHPOBKH MOCTABUTh MapKep Ha JTI000€ 3HaUeHNUE sTYCHKH COPTUPYEMOTO CTOJIONA U IEIKHYTH 110
kHorke COpTHPOBKA M0 Bo3pacTaHuIo w1y COPTHPOBKA MO yOBIBAHMIO HA TTAHEIIM HHCTPYMEHTOB.

1.14. CoxpaHHTh TeKyLIyIo TabuuIy B nanke Mou J0KYMeHTBI, IEeIKHYB 10 KHonke COXPaHuTh Ha nanenu
UHCMPYMEHMO8, a 3aTEM 3aKPbITh OKHO.

1.15. OTKpBITh co3aHHYI0 0a3y naHHBIX CHHMCOK, JUTs 4ero HeoOXOANMO OTKPHITh nanky MoH J0KyMeHTHI Ha paboueM
CTOJIe, IBXK/IBI IEJIKHYTh [0 MMEHH Bamiei 6a3bl JaHHbIX U B okHe imst B/I: 6a3a nanHbIX BEIIEINTh MM Tabmunbsl CIIHCOK U
HaXXaTh KHONKY OTKPBITH.

1.16. BpIMOMHUTE MOUCK 3amuceil Mo 00pasily, At Yero:

— YCTaHOBUTH TEKCTOBBIA Kypcop B JIOOyI0 sueiiky mons daMuaus W MIENKHYTh mo kHomke Haiitu na nanenu
UHCIPYMEHMOS;

— B nmosBuBiIeMcs okHe Ilonck u 3amena HabOpats B ose Odpasen pamunnio Bonoouna, menkHyTh Mo BkiIagke Iouck,
HaxaTh Ha KHONIKY HaiiTH masee u 3aKpbITh OKHO; IIPH 3TOM 6 6aze Oannbix CHMcok OyneT BeieneHa haMunus Boroouna.

1.17. 3aBepumth paboty ¢ AcCess, 1ist yero B MeHro Paiii1 BeIOpaTh KoManay BbIXoa, COXpaHUB P ITOM JIaHHBIE.

Co3zoanue b6azvt OGHHBIX, COCMOAWEI U3 08YX MAdIUY

2.1. OTKpBITH CBOIO 6a3y MaHHBIX, [T YEro:

— BBI3BaTh porpamMmy ACCeSS u B okHe MS ACCESS BBIIETHTE U3 CIHCKa CBOIO B/1;

— BKJIIOYUTH nepexmoyaTenis OTKpbITH 623y AaHHBIX U HaxaTh KHONKY OK.

2.2. B okue: Imsi: 6a3a JaHHBIX BBIICTUTH UM TaOIHIbl CHUCOK M HAXKATH KHONKY YAauuTh win kiasunry <Del>, a 3arem
MOATBEPAUTH yAJICHHUE.

2.3. Beibpath 3aknanky Tao6aunsl 1 Haxath KHONKy Co31aTh.

2.4. B oxue HoBast Tadsmmma BeiOpats Peskum Tadaunsl 1 Haxats kHonky OK.

2.5. Ilepenmenosats Iloge 1, 17151 yero noctaBUTh Kypcop B Mo0yo siueiiky crondua Ilose 1, BEIMOTHATE KOMaHTY
®opmart/IlepenmenoBaTh €T010€1, BBECTH Ha3BaHKE MO Y4eOHasi rpynna 1 HaxaTb knasuury Enter.

2.6. IlepeumenoBarts IloJie 2 ananoruyto 1. 3.5, BBens Ha3zBanue nons [IpenogaBareib.

2.7. Coxpanuth TabnuIly ¢ IMeHeM I'pynmbl, menkHyB 1o kaonke COXpaHuTh Ha naneau uncmpymenmos. Ha Bompoc o
co3aaHuu KimoueBoro cinosa oreTuts HET.

2.8. Ilepeiitu B pexxum KonerpykTop, HaxkaB Ha kHONKy Bua/KoHceTpyKTop, 1 mpocMOTpeTs, Kak 3aaaHs! mois. [Ipn sTom:

— czenath noje Y4yeOHasi Tpynma KIIOYEBHIM, JUI1 YEro MOMECTHTH Kypcop Ha UMs 3TOrO IOJS U LIEJIKHYTh Ha KHOIKE
KiroueBoe noJie ra nanenu uncmpymeHmos;

— THII JaHHBIX NOJA Y4eOHasi TPyNIa cOeIaTh YU CI08bIM.

2.9. lllenkuyTh no kHonke COXPAHMTB HA NAHENU UHCIPYMEHNO8 U 3aKpPblib MaOauyy.

2.10. OtkpbITh Manky Mou J0KYMEHTBI Ha pabodeM cTolre, IBaK bl MIEIKHYTh 10 IMEHH Bamel 6a3bl JaHHBIX U B OKHE
HUmsa B/I: 6a3a naHHbIX BEIOpaTh 3aKi1afky Tadauubl U METKHYTH 10 KHOTIKe Co31aTh.

2.11. B oxxe HoBasi Tabaumna Beiopats Peskum Tadaunbl u Haxats kHonky OK.

2.12. TlepenmMeHOBATH MOJISI B COOTBETCTBUU C TaOI. 3:

Tab6mmma 3
Crapoe Ha3BaHue HoBoe Ha3BaHue
I[Tone 1 Kon
Ilone 2 [OF1Y150)158:1
Ilone 3 Nms
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Tlone 4 OtuecTBO

ITone 5 l'ox poxaeHus
Ilone 6 IlIxona

Ilone 7 Kinacc

ITone 8 YuebHas rpynma

2.13. CoxpaHHTh TaOJIMIly C UMEHEM Y4almecsi, MEJIKHYB 10 KHonke COXpaHHTh Ha ITaHeId HHCTPYMEHTOB; IIPH 3TOM Ha
BOIPOC O co3/iaHuu KitoueBoro noist orsetuts HET.
2.14. Tlepeiitu B pexxuM KOHCTPYKTOP ¥ TOCMOTPETH, KaK 3a1aHbI TOJIS; IPH STOM:
- crenats none Ko ximroueBbIM, ISt 4€ro MOMECTUTH Kypcop Ha MMs 3TOTO IOJIsl M HaxaTh kKHONKY KinoueBoe moJie
Ha namenu UHCMPYMeHmoe;
- tun nonst Kox — cuemuux;,
- i nojiei @amuinusa, Ums, OTuecTBO — mexcmosiil;
- tun nonei I'ox po:xaenns, Hlkoaa, Knace, YuedHasi rpynna — yucnogoti;
- B 3axyanke [loacTaHoBKa yCTaHOBHUTH THII 3JIeMeHTa yrpasieHus — Iloge co cniuckoM, ucmounux cmpok — I'pynmsl.
2.15. Haxatp xHonky COXpaHUTb Ha naHenu UHCMpPYMeHmoa.
2.16. 3aKkphITh TaOIHILY, IIEIKHYB 110 KHONKE 8 NPAGOM 6EPXHEM Vel .
Koumponwvnuvie éonpocut
Jnis gero co3maercst 0a3a JaHHBIX?
KaxoBo Haznauenune CYB/]?
HasoBure stansl cozganus 6a3sl JaHHBIX ¢ ToMolibio MS Access.
Kakoe pacmmpenue umeet daiin 6a3pr gaHHBIX B MS Access?
B 4em oTimume perakTUpOBaHMS TEKCTOBBIX U YHCIIOBBIX JaHHBIX?
Kakoe okHO B MS Access Ha3bIBarOT OKHOM 0a3bl JaHHBIX ?
Kakue 371eMeHTHI yIIpaBIIeHNs] UMEIOTCS B OKHE 0a3bl JaHHbIX?
. Kaxogsl xapakrepubie ocooennoctr Access PBJ?
OTuer 10J1KeH COAePKATh:
1.  ocHOBHYIO 1IeTb PabOTHI;
2.  OIMCaHME MOCJIEA0BATEILHOCTH BBITOJIHEHUS 3aJaHNU;
3. KOHTpPOIIbHBIC BOIIPOCHI U OTBETHI Ha HUX;
4.  pacreyaTky CO3JaBaeMBIX TaOJIHII.

PNOUTAWNE

OcHOBHas TUTEPATYPa
[1-5] — cornacuo Tabnure pasaena 7.
JIOTIOSIHUTETBHAS JTUTEPATYpa
[6-13] — cornacHo Tabuuie pasgena 7.

JlabopaTopuass pa6ora Ne 2. Coznanue ta0nuil 0a3bl JaHHBIX B aBTOMAaTU3UPOBAHHOM

pexume cpencramu CYB/]
Hean:
Hayuutscs co3gaBats cxeMy AaHHBIX.
Hayuutscs co3naBats ¢OpMBI IS BBOJA JAHHBIX.
3aKkpenuTh HaBBIKK 10 paboTe CO CXeMOH JaHHbIX.
Hayuutscs coznaBath Tabnuiy 6a3bl JaHHBIX ¢ TOMOIIBI0 MacTepa Tadaum.
3aKkpenuTh HaBbIKH 110 3aM0JTHEHUIO U PEIaKTHPOBAHUIO TaOIHIl 0a3bl JaHHbIX.
3aKpenuTh HaBBIKHU 110 TOOABICHUIO M YIAICHUIO 3AITHCEH.
Co30anue cxemvl OGHHBIX
1.1. OTKpBITH OKHO CBOEH 0a3bl JAHHBIX B COOTBETCTBHH C II. 3.1 (cM. paboTy Nel) u mienkHyTh M0 KHOMKe CXeMa JaHHBIX
Ha nameny UHCMpYMeHmos.
1.2. B oxue [lo6aBaenne Ta6aunbl WEIKHYTh 710 kHonke TaGauubl, BEIIEINTh Tabmuily I'pynmsl v MenKHYTh 10 KHOTIKE
Jlo6aBUTh. 3aTeM BBIAEINTH TAOIHIly Y4YalMecsi ¥ BHOBb LIENKHYTh MO KHONKe /{06aBHTD.

1.3. 3akpsITh OkHO Jlo0aBIeHue TaOIHUIIBI.

1.4. B okxae CxeMa JaHHBIX:

— yBENMYUTH TabIMIy Y4aluecs TaK, 9TOOBI OBUIM BUIHBI BCE €€ MO,

— IIOCTaBUTH Kypcop Ha MM TONsT YuebHsle cpynnol B Tabnune I'pynnbl U, He OTITyCKast KHOTIKY MBIIIH, TIEPETANIUTh €€ Ha
nose Y4yeGHble rPynnbl B TaOIUIEe YYaluecs, a 3aTeM OTIYCTHTh MBIIIKY.

1.5. B nosBuBmemMcs: okHe U3MeHeHue cBsA3eii:

— BKJIIOYHTH 3Ha4oK OfecrneveHne MeJOCTHOCTH JAHHBIX; HEOOXOOUMO NOMHUMb, YTO 3TO HEBO3MOXKHO OYyJeT Clelarh,
€CJIM THIBI 000X MoJieil OyAyT 3aJaHbl HE OIMHAKOBO;

— BKJIIOYHTH 3Hauok KackanHoe 00HOBJIeHHe CBSI3AHHBIX IOJIeH; 3TO MpUBEAET K TOMY, YTO NPU HU3MEHEHHHM HOMEpa
rpynnsl B Tabnuie ['pynnmbl aBTOMaTHYECKH H3MEHUTCSI COOTBETCTBYIOIINET HOMEp B Tabnuiie Yyammecs;

— BKJIIOYHTH 3Hauok KackamHoe ynajieHue CBSI3aHHBIX 3aluceif; 3TO NpUBEIET K TOMY, YTO IIPU yOaJ€HUU 3aIHCH C
HOMEpOM Tpynis! B Tabmuie I'pynnbl OyayT yaaneHs! Bee 3alicH U3 TaOIHIB! Y4amuecsi, B KOTOPOH CTOSIM COOTBETCTBYIOIIHE
HOMepa TPyT.

1.6. Haxxatp kHOTIKY Co31aTh. B 0kHe CxeMa JaHHBIX NOSBUTCS CBsI3b 1:M Mexny Tabnuiamu I'pynnel 1 Yuamuecs.

B cBs13u Ooun- ko-mHozum Kaxxgoi 3anmcu B Tabumne I'pyninbl cOOTBETCTBYET HECKOJIBKO 3aITicel B Tabnuie
Yuammecs. [Ipu aToM 3amucy B Tabauie Ydanuecsi COOTBETCTBYeT He Ooiee 0jHOM 3anucu B Tabnune I'pynmebl.

1.7. 3akpbITh CXeMy JaHHBIX, COXPAHUB €€ IIPU ATOM.

1.8. B oxae Umsa B/I: 6a3a naHHBIX BeIAEIUTH UM TaOauubl ['pynnsl 1 HaxaTh KHONIKY OTKPBITS.

1.9. B okxe I'pynnbi: Tadauna 3anogHUTh TaOIUILy B COOTBETCTBUM C Tabm. 1:

SoarwNE

Tabmuna 1
YuebHasa rpynna IIpenogaBareJib
101 Bepzaxos C.A.
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102 Bbenoycos A.M.
103 Macanosa B.A.
104 Cemiosa E.B.
105 3auecona T.II.

1.10. CoxpaHUTb TaOJIUILY U 3aKPBITh €€.

Co3oanue gpopmul 0nsa 6600a OanHvIx

2.1. B oxHe 6a3bl TaHHBIX BEIOpaTh 00beKT POPMBI U MIENKHYTH 10 KHOnKe Co31aTh.

2.2. B oxue HoBasi popma BEIOpaTh pexxnM ABTOGOpMAa: B CT0JI0eI, a B KAYeCTBE HCTOYHHKA JAHHBIX - TaOJIHITy
Yuammuecst (MCIIOI630BaTh HACIAAIONIee MEHIO) B HaxaTh KHonky OK.

2.3. B oxHe Yuamnuecs 3aroHUTE 0a3y JaHHBIX B COOTBETCTBUH ¢ TabuI. 2; pH 3ToM 3HaueHus ot Ko 3amonmusiores
agmomamuyecku.

Tabnuma 2
Kon Damuius Hms OTtyecTBO Ion poxknennsi | Ilkosa | Kiace [YyeOHas rpynma
1 UYepHosa Kpucrtuna | MBaHoBHa 1984 1 9 101
2 TepenieHko Huna AnekceeBHa 1983 3 10 103
3 Hctparos Maxkcum Bragumuposnu | 1984 5 9 101
4 Bonaapp Anexceit VBanoBuu 1981 1 10 104
5 HoBocenoB | Aunekceit VBanoBuu 1984 3 9 105

2.4. 3axpHITh (hOPMY, COXPAaHHB IIPH 3TOM BBEICHHBIC TAHHBIE ¥ IIPHCBOUB UM opMe — Ydanuecs.
Ilposepka Kackaonozo o6no61eHUA U yOANeHUA
C6A3QHHBIX nonel
3.1.0tkpeITh TaOMHIy I'pynmsl, 17t 4ero B okHe 0a3bl TaHHBIX BBIIEIUTH Ta0muny I'pynnbl 1 HaxaTh KHONKY OTKPBITH.
3.2. UcmpaBuTth yueOHbIe rpymmsl Ha 201,202,203,204,205 cOOTBETCTBEHHO, COXPAHUTh M 3aKPBITh Tabnuiy ['pynmsl.
3.3. OTKpHITH TabaMIly Yyamuecs aHATOTHYHO 11. 3.1 1 yOenuThes, 9TO 3HaAYCHUE TPYI H3MEHHIIOCH.
3.4. 3akpbITh TAOMUILY Y4yaluecs.
3.5. OtkpriTh Tabmuiy I'pynnsi (cm. m.3.1).
3.6. Y 1anuth HEpBYIO 3allUCh, /15 4e20 8bLOEIUMb 6CI0 CIRPOKY W HaXaTh Kiapury <Del>.
3.7. Cornacurbcs ¢ IPOBEPOYHBIM BOIPOCOM, OTBETHUB JIA.
3.8. 3akpbITh TaOUIy ['pynnbl U OTKPHITE Ta0mUIly Yuammmecs. Y 0eurech, uto 3anucy ¢ homepom 201 ucuesna.
3.9. 3akpbITh TaOnUIy Yyamnimecs.
3.10. .3aBepmuTh paboTy ¢ ACCESS, U1 4ero BHIMOTHUTE KoMaHay Paiin/ Beixon.
Co30anue mabnuysbl 6a3vl OAHHBIX C HOMOULBIO
Macmepa mabnuy
4.1. OTKpHITH OKHO CBOEH 0a3bl TaHHBIX B COOTBETCTBUH C II. 3.1 (cM. paboty Nel), BeiOpats 0O0bekT TaGMubl 1 MIEIKHYTH
no kHonke Co3aartkb.
4.2. B oxue HoBast Tadmma BeIOpats BapuanT MacTtep Tadauim 1 menkHyTh 1o kHonke OK.
4.3. B nosiBuBnIeMcst okHe Co3anmne TadJIMIy BHIOPATh:
- B nosie Oopa3ubl Tadaun — nosie CTyIeHTHI;
- B nosie O6pa3usl moJeii — monst Kox Ctynenrta, Aapec, Homep Tenedona, menkas mocne Kaxaoro Beidopa 1mo
KHOTIKE >. DTH moiist monanyT B [osist HOBO# TadaMubI.
4.4. WenknyTh o kHOTIKE [lasee.
4.5. 3amate umst Tabmus! JIMUHBIE JaHHBIE, OCTaBUTh aBTOMAaTHIECKHI BEIOOD KITIOYA M IEIKHYTH 10 KHomKe J[lajee.
Ipumeuanue: ACCESS TPOBEPUT CBSI3U TAHHOW TAOJHUIIBI ¢ IpYruMH TabnuiamMu. Tak Kak CBS3M 3TOM TaOJHUIIBI eIlle He
YCTaHaBIMBAINCH, TO OHU He OyIyT HalIeHbI aBTOMaTHYECKH. B 3TOT MOMEHT MOXKHO YCTaHOBHTH HOBBIE CBSI3H, HO MOKA 3TOT0
AesaTh He HaJo.
4.6. Ulenxuyth no kHomke Jlajee.
4.7. BxirouuThb nepexiodaresib BBecTH JaHHbIe HENMOCPEACTBEHHO B Ta0/IMIy U IIEJIKHYTh 110 kHonke ["oToBo. IIpu sToM
OTKpOETCS IMycTast TabINIa, Y KOTOPO# €CTh MO, HO OTCYTCTBYIOT 3alliCH.
4.8. JIo6aButs B Tabmuiyy JImunsie nanusbie emie Tpu mnosst \Word, Excel u Access, B KOTOpsIX OyayT HaAXOIUTHCS
cemecmpogbie OyeHKU TI0 STUM TPEMEeTaM, JUIs 9eTo:
- BeIOEpUTE pekM KoHCTpyKTOp Ha nanenu uncmpymenmos;
- Jo06aBbTe B KOHEII CITHCKA ToJiel Tpu nosist ¢ uMeHamu Word, Excel u ACCeSS 1 THIIOM TaHHBIX — YUCI08O.
4.9. lllenknytb 1o kHonke COXPaHMTb HA nAHEIU UHCIPYMEHMOS.
4.10. INepeiiTn B pexuM TaOJIMIIBI, IIEIKHYB [0 KHONKE PeKHM TaOIMIIbI HA TAHEI HHCTPYMEHTOB.
4.11. 3akpbITh TAOIHILY, IPEABAPUTEIILHO COXPAHKB ee. B pe3ynbTare moayduTcs TpU TaONuUIIbL, BE U3 KOTOPBIX CBS3AHEL, a
TPEThS HET.
4.12. B okxHe 6a3bl JaHHBIX BEIOpATh 00bEKT POPMBI U MENKHYTH 110 KHONKe Co03AaTh.
4.13. B mmanorom oxHe HoBasi ¢popma BeiOpats peskum Mactep ¢opm.
[Tpm 5TOM B N1€BOH YacTH ANAJIOTOBOTO OKHA MOSBHUTCA omicanne MacTepa. B HIDKHeM 1one ums madauysl WM 3anpoca B
Ka4€CTBE NCTOYHUKA JaHHBIX HE YKa3bIBaIOT, T.K. ICTOYHUK JAHHBIX I (bOprl CJIEAYET YKa3bIBaTh B 1UAJIOTOBOM OKHE MaCTepa.
4.14. Ulenxnyts no kHomnke OK. ITosButcs okHo Co3nanue gopmM.
4.15. B OTKpBIBLIEMCS OKHE:
— BBIOpaTh B nojie Taéanubl/3anpockl Tabnuny JInuHble TaHHBIE;
- BBIOpaTh B moie JlocTymHble moJsi Bce Moyt w3 TaOumunel JIMYHbIe JaHHbIE U IIEIKHYTh 110 KHOIKE >>,
KOTOpas TIEPEHOCUT BCE TIOJIS U3 CITHCKA,;
- IIEJKHYTH TI0 KHOTKe Jlastee.
4.16. BpiOpath BHemHMIA BUI GopMbl B oiMH cTo16€1 1 IETKHYTH 1o KHOKe  Jlaee.
4.17. BoiOpath cTiib Kamens 1 IENKHYTH 110 KHOMKe Jlanee.
4.18. 3amate ums popmer O6mast popma u eKHYTh 110 kKHotke ['oToBo. B pesysnbrare momyuurcst popma, B KOTOpoi
MO’KHO MEHATH CYLIECTBYIOIINE JaHHbBIC U BBOAUTH HOBLIC 3HAYCHUS.
4.19. 3anomHUTH TAOIMIy TAaHHBIMHU (YMCIIO 3amuceil JoHKHO ObITh He MeHee 10).
Ilpumeuanue: Ilone Kox CTyaeHTa 3al0IHACTCSA A8MOMAMUYECKU.
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NG ~WDNE

4.20. 3axpeITh popMy, IPeaBAPUTEIHHO COXPAHUB €€.
4.21. TlepetiTu Ha 00bekT TadaAMIBI.
4.22. OtkpbITh Tabmuny JInaHble AaHHBIE U YOSIUTHCS, YTO B HUX ITOSIBIIINCE JaHHBIE.
4.23. 3aKkpbITh TAOIHITY.
B600 106020 nonsa c munom dannvix OLE
5.1. OTKpHITH B OKHE 0a3bl JaHHBIX TAONHUIY Y4yaluecs u nepeitu B pexxuM Konerpykropa.
5.2.J1o6aButs none Moprtpet (Hmke mosis Y4yedHasi rpynmna) ¢ tunom aaHaeix — [ose oobexta OLE, octaBus o6iue
CBOMCTBA HOJIS 110 YMOTYAHHIO, U IETIKHYTh M0 KHONIKe COXPAHMTB Ha naueau UHCHpyMeHmos.
5.3. TlepeiiTu B pexuM TaOIMIIBL, MIETKHYB 110 KHOIIKE Bua na nanenu uncmpymenmos.
5.3.l1lemKHYTh MBIIIKOH IO KIIETKE, TJIe JOJKHO OBITh 3HaueHue nois [lopTper.
5.4.Bemonauth koMaHay BeraBka/O6bext/ Toueunslii pucynok/ OK.
5.5.HapucoBate moprper. BepHyThest B Tabuumy, A 9ero HEOOXOAMMO B OKHE Y4amluecsi: TA0JaMIA INCIKHYTH B
IIPaBOM BEpPXHEM YIIy pHUCYHKA. PucyHok Oyzmer o6o3HaueH cioBamu. UTOOBI YBHIETh IIOPTPET,
HEOOXOIMMO JABAKABI IIEJKHYTh MBIIIKOH 10 HA38AHUI0 PUCYHKA.
5.6.3axphITh TaOIUILY, IPEIBAPUTEIHHO COXPAHHB €.
5.7.3akpbITh 6a3y NaHHBIX.
Konmponshste sonpocui
Yro nonnmarot nox Cxemoii AaHHBIX?
3ayeM UCIOJb3YIOT KACKaHOE CBA3bIBAHUE NONEH U 3amucei?
Kaxk ynansercs cBsi3b B cxeMe JaHHBIX?
KakoBEI ocobeHHOCTH co3anus Tabmui ¢ momMosio Macrepa Taéann?
Kakue ctpykTypsl JaHHBIX Ucnionb3yrorcs B PB/1?
Co3nats Gopmy A7 BBOAA JaHHBIX B pexkrMe ABTO(opMa: JeHToOYHas .
HapucoBats 1Ba moptpera u3 TaOIuIp! Y4yauuecs.
Kakwe Boimenstor atansl co3manus BJ] Access?
Omuem Kk naéopamopnoii pabome
OTueT JOKEeH COAEPIKaTh:
- OCHOBHYIO ye/1b PaboTEI;
- OIUCAHUE HOCIe006AMENbHOCIU 6bINOIHEHUA 3a]JAHNS,;
- KOHTPOJIBHBIE 6ONPOCHL U OMEempl Ha HUX;
- pacIedaTKy co30a6aemMblX madnuy, u nopmpemos.
OcHOBHas IuTeparypa

[1-5] — cormacuo Tabiure pasmena 7.

JononHurenpHasa nuTeparypa

[6-13] — cornacHo Tabauie paszaena 7.
Jladoparopnas padora Ne 3. Co3iaHue v UCTIOIb30BAHKE 3aIIPOCOB

1.
2.
3.
4.

Yacrsb 1
Hean:
3aKpenuTh HABBIKU 110 PEAAKTHPOBAHHIO TAOIHII.
IT03HaKOMUTBCS C OCHOBHBIMHU BHAaMH 3aIIPOCOB.
Hayuutscs co3paBath 3anpochl Ha BRIOOPKY Pa3IUUHBIMU CIIOCOOAaMHU.
Hayuutbcs co3maBath 3anpocsl Ha 0OHOBIICHUE TaHHBIX.
O0ume noHATUS
3anpocsl — 3TO MOIIHOE CPEACTBO 00OpabOTKU TaHHBIX, XpaHUMBIX B Tabmuiax Access. C MOMOIIBIO 3aIIpOCOB MOKHO

MPOCMATPUBATh, AHATM3UPOBATH U U3MEHSTh TaHHBIC U3 HECKOIbKHUX Tabmuil. OHU TaKKe UCTIONB3YIOTCS B KAYECTBE HCTOYHUKA
JAHHBIX U1 GOPM U OTUETOB. 3aIIPOCHI IO3BOJISIOT 6bIYLC/ISMbG UTOTOBBIE 3HAUSHUS U 6b1600UNIb UX B KOMITAKTHOM (hopmare,
0100HOM (hOpMATy SITEKTPOHHOM TAOIHIIBL, & TAKIKE GbINOIHAMb BEIYUCICHHS HAJl TPYIIIIAMHU 3aHCEH.

3anpockl MOXHO co3/1aBaTh B pexximMe KoHeTpykTop u ¢ nomorsio Macrepa taguauu. Ho sydire Bcero 3anpocsl TOTOBHTH

BpYuHY!O ¢ nomolso Konerpykropa.

Co3nanne 3anpoca B pexxume KoHCTPYKTOp OTKpBIBAET ClIEIMANBHBIN OTaHK, Ha3bIBAEMBIN OIaHKOM 3anpoca no obpasyy.

OH cocTouT U3 ABYX oOnacreil. B BepxHeii o0macTu oToOpaxkaeTcs CTpYKTypa TaOuII, K KOTOPBIM 3arpocC apecoBaH, a HIDKHSISA
00acTh pa3duTa Ha CTOJIOLBI — IO OTHOMY CTOJNIOIY Ha KaXK[[0€ ToJie OyayIiei pe3yabTUPYIOmel TaOIrIIbL.

B HmxHel yacTi 671aHKa UMEIOTCS crneyuanbible CTPOKH:

- ctpoka CopTHPOBKA, MU IMIETIKE IO KOTOPOH OTKPHIBAETCS KHONKA PACKPHIBAIONIETOCS CIIHCKA, TAE MOXKHO
BBIOpATh METOJl COPTUPOBKH: 110 803PACAHUIO UNU 1O YObIBAHUIO;

- cTpoka YcJIoBHE 0TOOPA; ISl KaXKI0TO MOJIS 3TOM CTPOKU MOXKHO 3a]1aBaTh UHOUBUOYALbHOE YCIOBUE.
Co3nanne 3anpoca Ha BLIOOPKY
Buibopka nipenmnonaraet oTOOp 3ammuceil, yIoBICTBOPSIOMNX HA00OPY YCIOBHH, U3 OJHOM MIIM HECKOIBKMX TabuIl. 3ampoc Ha

BBIOOPKY BCET/a BO3BpAIaeT TabIuIly, II03TOMY Pe3yabTaT paboThl OAHOTO 3aIpOCca MOXKHO HCIIONB30BaTh KaK HCXOJHYIO TaOIHIly
JUISL IPYTOTO 3arpoca.

1.

2.
3.

© N

OTKpHITH OKHO cBoeil 0a3bl JaHHBIX B cooTBercTBuH C m.3.1 (cM. pabory Nel). B Ga3e maHHBIX NOKHO OBITH TPHU
Tabnunpl: Yyammecs, I'pynnel, JInunsie 1anHbIe.
HlenkHyTh 10 KHONIKEe CXeMa JaHHBIX HA naHelu UHCMPYMEHMO8.
Jl06aBUTH B cxemy dannbix TaOIULy Y4almecs, EIKHYB 0 KHONKe J00aBUTh TaGJMIy Ha nauenu uHCmpyMeHmos.
B mosBuBmemMcs okae Jlo6aBiieHne TaGJMIbI BEIIETUTH Tabauy JIMUHbIe JaHHbIE U METKHYTh 10 KHOIKE [l06aBHTH,
a 3aTeM — 110 KHOTIKE 3aKPbITh.
IMocraButs Kypcop Ha umMs ot Ko etyaenTta B Tabnuie JInuHble JaHHbIE W, HE OTITYCKasi KHOIIKY MBIIIH, ITEPETAIIUTh
ee Ha osie Kop B Tabnume Yuammecsi, a 3aTeM OTIYCTHTb MBIIIKY.
HlenkHyTh 10 KHOMKE C031aTh U 3aKPbITh CXEMY JaHHBIX, COXPAHUB €e.
OTKpBITH OKHO CBOM 6a3bl JaHHBIX, BHIOpPAaTh 00BEKT 3ampocChl U LIEIKHYTH 10 KHOKke Co31aTh.
B oxue HoBblii 3anpoc BeiOpaTh pexxuM KoHeTpykTop 1 HaxkaTs kHOnKy OK.
Jlo6aBuTh Tabnuis! JInyHbIe JaHHBbIE U Yualmecs, BbIOUpas UX U Ieskas o kHonke J[00aBUTh.
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10. 3akoHYUTH BBIOOp, LICIKHYB IO KHOIKE 3aKpbITh. [Ipu 3TOM MOSBISETCS BO3MOXHOCTH BbIOOpa MOJEH M3 pa3sHBIX
TaOIHII.

11. BwiOpare nonst @amunus, Uma u Omuecmeo w3 Tabmunbl Yuammecsi u Homep Tenegpona — w3 tabmunbl JIMaHbIE
AaHHBIE. [ 9TOTO JOCTAaTOYHO CAENIaTh ABOWHOI MIETIOK MBIIIKOH 110 UMEHH IOJIS HJIM NEepeTalluTh MBIIIKON Ha3BaHUE
HOJIS B KJIETKH 3aIpoca.

12 CoxpaHuTb 3a1poc, MWEIKHYB 10 KHonke COXPaHMTD Ha nauenu uHCmpymenmos, BBecTd ums 3amnpoca Homepa
TesiepoHOB U HIETKHYTH 10 KHOnke OK.

12. IlenkHyTh O KHOMKe 3amycK Ha MaHeIX MHCTPYMEHTOB. B pe3ysbrare mosnydaercs HOBas Tabiuia ¢ APYruM HabopoM
HOJICH.

3aoanue 1. CocTaBUTH 3aIpoC Ha afpeca CTYACHTOK, UMs KOTOPBIX, Hanpumep, «AHHa» (3aJaTh CaMOCTOSTEIBHO). 3arpoc
COXPAHHTH 0] UMEHEM 33aTaHHOH BaMH CTYICHTKH.

Co30anue 3anpoca ¢ ucnonIb308anUeM 102UYECKUX

onepayuii ¢ ycnoguu omoopa

1. Toeroputs nyHkTH 7,8,9 (cTp. 20).

Tlpumeuanue: Tak kKak TaOIHIBI CBA3aHbI, TO MEXIy HUMH Ha SKpaHe MOSIBUTCA JIMHUS cBsi3u. Ecnu ee HeT, To TabauIbI
HEOOXOMMO CBSA3aTh.

2. 3aKOHYHUTH BHIOOD, LICNKHYB MO KHOMKE 3aKpbITh. B pe3ynprate MOSABISIETCS BO3MOXKHOCTD BBIOOpa MOJIEH M3 pasHBIX

Ta0JIuII.
3. BsiOpars nonst @amuust, Amst 1 OtyecTBo u3 tabiuinsl Yuammecs u nosst Word, Excel, Access — u3 Tabiuigst
JInuHbIe JaHHBIE.

4. B crpoxke Venosue ombopa nion nossimu Word, Excel u Access nocrasuts 4 Or 5.

5. llenkuyTh 1O KHOIIKE 3aMyCK HA naHeau UHCMPYMEeHmos LTS IPEACTaBIICHUS 3aIpoca.

6. Coxpanuts 3anpoc ¢ umeHeM YcneBaemocTb 1. Termeps B MeHI0 0a3bl JaHHBIX B OKHE 3ampochbl OyaeT MOKa3aHo TPH

3ampoca.

3ao0anue 2. Cocrauth 3anpoc Ha yyarmuxcs rpym 201 u 203, KoTopble HMEIOT OLieHKY 110 Kypey «\Wordy» u «Excel» 4 wmu
5. CoxpaHHTB 3ampoc ¢ UMEHEM Y clIeBaeMoOCTh 2.

Co30anue gpluucnAemozo nous
IToBropuTh MyHKTH! 1 1 2 paznena 3.
Bei6pats noss @amuiius 1 Ums u3 tabnuisl Yuammecs u noiast Word u Excel — n3 taGnuip JInunbie 1aHHbIE.
TocraBuTh Kypcop Ha KiIeTKy npasee Excel (va nunuu Iose).
lenxuyTh Mo kHONKE IlOoCTpOMTH HA MaHEIN HHCTPYMEHTOB.
B mosiuBIemMcst okHe TlocTpouTesib BhIpaKeHUil Harieuarars BpyuHyto Beipaxkenne Cpennee: ([Word]+[Excel])/2 u
HIenKHYTh 10 KHonke OK.
DTO BBIpaKEHHE MOJACTABUTCS B HOGoe none. Haxars knasumty [Enter].
Coxpanuts 3anpoc ¢ umeHeM CpenHee.
8. IllenkHyTh MO KHONKE 3amMyCcK HA nauenu uHCMpymenmos I NpeAcTaBleHns 3amnpoca. HoBoe moie Oyner nMeTb uMs
Cpennee.
9. 3akpsITh 3a1poc.
3aoanue 3. Coznate HOBYIO TabnuIly ¢ Ha3BaHueM HoBasi rpynna, ¢ rekcroBsiMu noisiva @amuinus, Ums, OTyecTBo u
YHUCIIOBBIM T0JIEM Y4ueOHas rpynna. [[ns sToro:
—  3agmaTh KimodeBoe 1moie Koa;
—  3amomHUTh 3HadeHusMH: Cuodoposa Auna Heanoena, Ilemposa Unna Cepeeesna, Cepeeesa Upuna I[lempogna,
Kynukosa Onvea [mumpuesna. Homep rpynms 101;
—  3aKpBITH TAOIHMILY, IPEIBAPUTEIILHO COXPAHKB €e.

Co30anue 3anpoca na 00Ho61eHUE

Ob6nosnenue peanonaraeT fobapjaeHue, yJajleHHe WX H3MEHEHHE Y)Ke CYIIECTBYIOIINX B TAOIHIIE 3aITUCeH.

B nawem crnyvae makas 3a0aua 603nuxia @ ceésasu ¢ mem, 4umo wikona Ne3 axkpeoumosanace kax auyet, a wixona Ne5 — kax
2UMHA3UA, OOHU YUEHUKU Nepeuiny 8 C1e0yIowull Kiacc, HeKomopble U3 HUX OKOHUUNU WKOLY, NPULUTU HOGbLe.

Tpumeuanue: JIns pemieHns MOCTaBICHHON 3a71a4ll HEOOXOIMMO UCTIPABUTH 3HAYCHUS MOJIeH B TaOIUIIe Yyaluecs, a
MMEHHO: HOMEp IIKOJIBI 3 3aMEHUTH Ha clioBo Jluieii, a Homep mkosl 5 — Ha cnnoBo 'umua3us. Ho mpu cymecTByromei CTpykType
JAHHBIX CAENATh 3TO HEBO3MOXKHO, T.K. Tosie 1lIkoJ1a 00BsIBICHO YuC108bIM, @ MBI TIBITAEMCS 3AMEHHTB €T0 Ha mekcmosoe. [losTomy
HEeo0X0MMO TpeBapuTenbHO cMeHUTh Tul noutst llkona uuciosoil Ha mexcmoguiil, A7st 4ero:

7. Tlepeiiti Ha 06bekT Tabmnuia B cBoel 0a3e TaHHBIX U BBIACIUTE TAOIHILY YYaIinuecs.

8. Ulenkuyth no kHonke KoHCTpyKTOp 1 McnpaBuTh THI 1ojs [1Ikosa Ha TEKCTOBBIIL.

9. CoxpaHUTh TAOJNHUILY U 3aTEM 3aKPBITh €€.

10. B oxne cBoeif 6a3bI JaHHBIX BEIOPATh 0OBEKT 3arpoc.

11. [enkHyTh MBIIIKOH 110 KHOTIKE CO31aTh.

12. B nosiBUBIIEMCS TUATOTOBOM OKHE BBIOpaTh peskuM KoHeTpykTop U menkHyTh 1o kHomke OK.

13. HdoOaButh Tabnuily Y4yamiuecs, BEIOpaB ee U3 CIIUCKA U IENKHYB M0 KHOKe J{00aBUTE.

14. 3akoH4YMTbH BBIOOD, IIEIKHYB [0 KHONKE 3aKpBITh.

15. BriOpats none lIkona u3 Tabauipl Yyanyecs, MEeIKHYB 0 HEMY MBIIIKOH /1Ba pa3a.

16. IllenkHyTb MO CTpeNKe ¢ KHOMKON THII 3ampoca Ha MaHeI HHCTPYMEHTOB U BEIOpaTh komaHy OGHOBIICHHE.

17. Beectu ycioBue 3ameHbl: B nonie [1Ikona 3ameHuTs Bee mudpbl 3 Ha ciaoBo Jlumeid. YcnoBue oTOOpa MpeACTaBIeHO Ha

grwdpE

No

puc. 1.
[Toe: [lIxoma
WM TaOauIb!: Yyammuecs
OOHOBJICHHE: Jluuent
Ycnosue otbopa: 3
WITH:

Puc. 1 Ycnosue orGopa aist co3maHus 3ampoca
1. 1lenkHyTh MO KHOTIKE 3AMYCK HA NAHENU UHCHIPYMEHMOS.
2. TloatBepauTh OOHOBIICHUE 3AMKCEH.
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Tpumeuanue: Eciu celiuac nepeiiiere B pe)kuM TaOJIMIIBI, TO HE YBUANWTE HU OJHOM 3amKCH, T.K. HU(PHI 3 3aMEHHIINCH Ha
cioBo JInueii, a yciosue — Ha BBIOOP IIKOJIBI 3 HE JAeT HU OJHOM 3alHCH. Y JAINB B CTpoKe Ycnogue ombopa mudpy 3, MOKHO
YBHAETH B pEXKUME TAOIMIBI pe3yJIbTAT 3aMEHBI.

3. 3akphITh 3ampocC, COXpaHKB ero ¢ nMeHeM JInme.
4. BsiOpatb 00bekT Tadauupl.
5. OtkpbITh TaOMUIy Y4yauuecs: U IPOCMOTPETh PE3yJIbTaT IPHMEHEHHUS 3ampoca.

3aoanue 4. Coznate 3anpoc I'mMHa3us1, MEHSIOMNI 3HAYESHUS MOJIA MIKoJa 5 Ha caoBo I'MMHAa3us (110 aHAJIOTHH € 3aIIPOCOM
Jluneii).

OTuer Kk paboTe COCTaBIAETCS MOCIIE BBITOTHEHUS] BTOPOH YacTH.

Yacrs 2

Co3nanne u HCIOJb30BaHHE 32aIIPOCOB

ean:

1. IIpomoyKUTH 3HAKOMCTBO C OCHOBHBIMH BHJIaMH 3aIIPOCOB.
2. Hayuutbcs popMHPOBATH 3aIPOCH! Ha CO3J[aHHE TAOIUIIL.
3. Hayuwutbcst co3naBaTh NepeKkpecTHBIC 3aPOCHI.
Ilocmpoenue 3anpoca na oobagnenue
Bri6pate 00bexT 3anpocsl B cBoeli 0a3e JaHHBIX U IEIKHYTh MBIIIKOH 110 KHonke Co31aTh.
B nosBusmiemcs okae HoBblii 3anpoc BoiOpath peskum KoHCTpYKTOP U menKHYTh MBIIIKoH 1o kHonke OK.
Jlo6aButs Tabuny HoBasi rpynma, BEIOpaB ee 1 MEIKHYB 110 KHoTke /106aBUTD.
3aKOHYUTH BBHIOOD, IEIKHYB 10 KHONIKE 3aKPBITh.
BriOpats Te mosst, KoTopble HYXKHO 100aBUTh, a UMEHHO: Damunus, Mms, Omuecmso, Yuebnas epynna. (Ecmu y xakoro-
7100 OIS IOCTAaBHUTh YCJIOBUE 0TOOPA, TO HOOABSITCS TOJIBKO 3aITUCH, YIOBIETBOPSIOIINE ITOMY YCIOBHIO).
lenxHyTh IO CTpeNKe psifoM ¢ kHonkoi Tum 3anpoca Ha nanenu uncmpymenmos 1 BHIIONHATH KoMaHTy JloGaBieHue.
7. B mosBuBmemcs okHe JloGaBJjieHHe BBIOpaTh UMs TaOMHLBl Y4alluecsl, 8 Komopyio 6yoym 0006asiamecs OauHvie, N
HIeNKHYTH 10 KHonke OK.
8. IIlenkHyTb MO KHONKE 3aNycK Ha MaHEeIH WHCTPYMEHTOB JUIS BBIIIOJIHEHUS 3aIpoca, a 3aTeM noOmeepoums BHIIOIHECHUE
3ampoca.

Ipumeuanue: Eciy nosiBUTCS omMOKa B BBIIIOJIHEHHH TAaHHOTO 3aIpOCa, TO HY’KHO OTKPBITh CXEMY JaHHBIX, IIEITKHYB
JBaXIIBI IO CBSI3M Yuammecsi — JImunble 1annble, ynamuts yciaosre Kackagnoe ynanenne ces3annbix noseii u Kackagnoe
00HOBJIEHNE CBSI3AHHBIX MoJIeii. BeposTHO, BBl HEYassHHO X BKIIFOYHIIH, XOTS 6 pabome 3 3mo2o He mpeboeanocy.

9.  3akpeITh 3ampoc, COXpaHuB ero ¢ uMeHeM JlobaBiieHue.
10. Tlepeiitu Ha 06bexT TaOAMIBI, OTKPHITH TAOIHIY Y4aluuecst ¥ yOSIUThCs, UTO AaHHBIC 3aKHCH ObLTH 100aBICHBI.

Ilocmpoenue 3anpoca na yoanenue

Tpebyemcsa yoanume 3anucu mex y4aujuxcs, KOmopbvie OKOHYUIU ULKOILY.

Tpumeuanue: JIyist pelieHns IOCTABICHHOMN 3a1a4y MPeABAPUTEIBHO HEOOXO0IMMO Pa3opBaTh CBSI3b Yuaujuecs —
Juunvle oannvle.
1. [loBropuTs 1.1 U 2., ykazaHHbIe Ha CTP. 24.

2. Jlo6aBuTh Tabnuiy Y4aniuecsi, BRIOpaB ee M3 CIMCKa U IIEIKHYB 110 KHonKe J{06aBHTD.

3. 3aKOHYHTH BBHIOOP, MICTKHYB 110 KHOTIKE 3aKPBITh.

4. lllenkHYTH IO CTpENKe pAaoM ¢ kKHonkoil Tum 3anpoca Ha nanenu uncmpymennosg 1 BHIIOIHATE KOMaHIy Y /daJieHHe....

5. BeiObpats noste Kiace u3 tabnuisr Yyaniuecs, MIENKHYB [0 HEMY MBIIIKON J1Ba pasa.

6. Beectu ycnosue ot6opa 11 (puc.2).

grwdE

1S4

Tone: Kunacc
Wms Tabnuipl: Yyanuecs
VY nanenue: Ycnosue
Ycnosue oTbopa: 11

Puc.2 Ycnoue orGopa A co3paHus 3anmpoca

7. HlenkHyTh IO KHOMIKE 3amycK JJIsI BEITOIHEHU 3arpoca. [lossumca coobwerue, umo npoyecc yoaienus oyoem
HeoOpamum. [loaTBEpIUTE yaaJeHUE 3arucen.

8. 3aKpbITh 3aIPOC, COXPAHKB €0 ¢ UIMEHEM Y JaJIeHHe.

9. Ilepeiiti Ha 00BeKT TAGMUIBI, OTKPHITH TAONHUILY YUaluecs: U YOSIAUTHCS, YTO JaHHbBIC 3aITUCH YIAJICHBIL.

3aoanuel. Co3nathb 3anpockl Ha 00HOBIEeHHE ¢ UMeHaMU [lecsiThIii 11 JleBATHII, KOTOPhIE MEHSIOT KJIACC Ha CIUHUILY
6ospire (10 Ha 11 1 9 Ha 10). 3amONHUTE HEJOCTAONIME TaHHBIC U1 TOOABICHHBIX 3alUCcel, yKa3aB i HUX Kiacc 9.

Ilocmpoenue 3anpoca na cozoanue madauyot

Takas 3a0aua 6o3HuKaem moeoda, K020a HeoOX00UMO U3 CIMAPLIX MAOIUY COCMABUMb HOBble MAOIUYbL C OPYeUM HAOOPOM
noneii.

Ipumeuanue: 3ampoc Ha co3IaHHE TaOIHUIIBI OTIIMYAETCS OT 3alpoca Ha BEIOOPKY TEM, UTO pe3yibmam 3anpoca CoXpanHaemces
Kax mabauya 6a3vl 0aHHbIX, IOCIIE YEro ITa TabNMIa MOKET ObITh BKIIOYEHA B COCTAB IPYTHX TaOJIHUII, HA KOTOPBIX MOXKET
CTPOUTHCS 3aIpocC.

I[Tycth TpeOyeTcst co3aTh TabNUIIBl YCIEBAGMOCTH JUTS YYaIUXCsl pa3HbIX rpym. /st 3Toro Heo6XoAnMo:

1. TloBroputs 1.1 u 2. pazaena 6.

2 J06aBuTh TabnuIel Yuamuecs U JInuHble JaHHbIE, BEIOPAB MX U MIEIKHYB 110 KHOTIKEe J00aBUTH.

3. 3aKoHYHUTH BBIOOD, METKHYB 110 KHOIIKE 3aKPBITh.

4. 1llenxHYTb MO CTpENKe psAAOM ¢ KHomkoi Tum 3ampoca Ha nauenu unHcmpymermog u BBIIONHUTH KoMaHny Co3zganme

TA0JIHIBI ....

5. Hanewarats ums TabnuIb! YcneBaeMoCTh U IEIKHYTh 1Mo KHornke OK

6. Boiopats nosnst @amuians, Ums, OTyecTBo 1 YueGHas rpynna u3 tabiuusl Ydyaumecs u mois Word, Excel u Access —
13 Tabnuiel JIMUHbIe TaHHbBIE.

7. llenkHyTh 10 KHOIIKE 3amycK I BBIIIOJHEHUS 3allpoca Ha naHeau UHCmpYyMeHmos.

8. IloaTBepAUTH BHITIOHEHUE 3aMIPOCa.

9. 3akpHITh 3anpoc, coxpanus ero ¢ nmeHeM Hosast Tabauna.

10. IMepeiitu Ha 00bekT TaOGMHIBI, OTKPHITH TAOIHIYY Y cleBaeMOCTb U YOSAUTHCS, UTO 3amucu qooasnensl. Ho mpu atom
no6asurcst Tonbko 10 3ammceit, T.K. B TabnuIy JIMUHbIe JaHHBIE TOIOJIHATEIHBIEC 3aIIMCH HE BOIILIN.
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Co30anue nepekpecmnozo 3anpoca
[epexpecTHBII 3a1pOC CTPOUTCS Ha OCHOBe 0OHOU Mmabauybl. Pe3ylIbTaToM NepekpecTHOTo 3ampoca sSBIseTCs Tabiiima
CTATUCTHYECKUX PacyeToB (SUM — cymMMa, COUNt — KOJIMYECTBO 3aruceii, avy —cpeHee 3HaueHue, Max, Min ...), BBITOJIHCHHBIX 0
JaHHBIM U3 00H020 nois Tabmuuel. Hapumep, TpeOyeTcst HOACUUTATh AT SK3aMEHAMOHHON BEJJOMOCTH, CKOJIBKO B IPYIIIE,
3aHuMaroweiics usydenuem Word, oiydeHo «mpoexy, «uemeepoky u «namepoky. Jlis 3Toro Heo6X0AUMO:
BriOpats 00bekT 3ampoc u menakHyTh no kHonke Co3aaTthk.
B nosiBuBIIEMCS 1ManoroBoM okHe BeIOpaTh [lepexpecTHbIii 3anpoc U HienkHyTh Mo kHonke OK.
B okne Co31aHue NepeKpecTHbIX 3alPOCOB BHIACIUTH TA0IMIy Y ClieBaeMOCTb 1 LICJIKHYTh N0 KHoTke [lajee.
BrIOpath nose, 3Ha4eHUsT KOTOPOTO OYyAyT HCHOJIB30BATHCS B KAYECTBE 3d2006KO6 CHIPOK; B HAIleM NPUMEpE 3TO
Yuebnas rpynna. Illenxuyrs no kHonke Jdanee.
5. BsiOpath noze, 3Ha4eHHE KOTOPOro OyAET UCMONB30BAThCs B KauecTBE CTOJOIOB; B HameM mnpumepe 3to nosie Word.
IenknyTs no kHOMKe Jlanee.
6. BrOpars QyHKIHIO, IO KOTOPOH OYAyT BBIYMCIATHECS 3HAUYEHMS SUYECK Ha MEepecedeHHH CTOJIOIOB M CTPOK; B HalIeM
npumepe Gyrkmus Count — koauuecmeo. lllenkayTh 1o kHonKe Jasee.
7. 3anmate ums 3anpoca Word u menkHyTh mo kHonke I'oToBo.
8.  3akpsITh TabMHIly 3ampoca.
3ao0anue 6. CoctaBuTh 3apOCHI TS OLICHOK, MOJIYYCHHBIX TPYIIIO mo u3y4enuto Excel u Access.
Co30anue 3anpoca c napamempamu
3anpoc c napamempom — 3T0 3anPOC, IPH BHIIOJHEHHH KOTOPOTO B ANAJIOTOBOM OKHE 10163064 MeI0 BBIIACTCS
npuerauienue BBECTH JJAHHBIE, HA OCHOBE KOTOPBIX BEITOJHUTCS 3aIIPOC.
Hanpumep, TpedyeTcst MoTyduTs HHPOPMAILIIO 0 HOMepe TeledoHa CTyleHTa, T. . TpedyeTcs Co3AaTh 3apoc, B KOTOPOM
JIOJDKHA BBIBOJUTHCS (haMUIIMS 1 HOMep TenedoHa cryaeHTa. s 3Toro HeoOXoaumMo:
1. Co3maTh HOBBIIf 3aIIPOC Ha BEIOOPKY.
2. OTkpsITh €10 B pexknme KoHeTpykTOp.
3. B crpoky YciaoBue 0T6Opa BBECTH 6 K8AOPAMHbBIX CKOOKAX:
— nis nosns DamMuius Teket Pamunus cmyoeHma;
— s nons Homep tenedona texct Homep meneona cmyoenma.
4. 3amyctuts 3anpoc. [Ipu BemonHeHun 3ampoca ACCESS BBIBEAET AWAJIOTOBEIE OKHA, B KOTOPBIC IIOJIL30BATENIb CMOXKET
BBECTH HY)KHBIE 3HAYCHHS IIaPaMETPOB.
3aBepmuth padoty ¢ CYBJ] MS Access, s 4ero BRINOJIHUTE komanay daiija — Beixos.
Tpumeuanue: Ecny NpoM3BOJMIN PEaKTUPOBAaHUE B 6a3e JaHHBIX, TO Ha BOIIPOC O COXPAHEHHU U3MCHCHHUH OTBETHTE
YTBEPAHUTEIBHO.
Konmponsusie éonpocnt
KaxoBo Ha3Ha4YeHHUE 3arpocoB?
KaxoBbl 0COOCHHOCTH pe3yIbTHPYIOIIEro Habopa JaHHbIX 3arpoca?
B 4em nocrouHcTBa 3ampocoB?
Jl7st 4ero nperHa3HaYeHBI 3aIIpOCH! HA BEIOOPKY?
B ueMm ocobeHHOCTBH 3ampoca Ha BEIOOPKY?
JUi1s 4ero npeHa3HAueHbI 3aIPOChI C UCIIONB30BAHUEM JIOTHYECKHX OTIepalnii B yCIOBHH 0TOOpa?
Kakue ycnoBust He00X0IMMO COOIOIATh IPU CO3AaHHUH 3alpoca Ha OOHOBIEHHE?
KakoBa 0coOeHHOCTSH 3ampoca Ha cO31aHIe TaOJUIIbI?
JUi1s1 yero npeHa3HaYeHbI ePEeKPECTHBIE 3apOChI?
0. KaxkoBsl mpaBuiIa KOHCTPYHPOBaHHS YCIOBHIA 0TOOpa?
Omuem K 1a60pamopHol pabome
OTyeT TOIDKEH CoJepIKaTh:
—  OCHOBHYIO 1Ie/Ib Pa0OThI;
—  ONHCaHUe I0CJIEA0BATEIBHOCTH BBITOJHEHHNS 3aJaHs;
—  KOHTPOJIbHBIC BOIIPOCHI U OTBETHI Ha HUX;
—  PacleYaTKu cO30a8aeMbiX 3aNPOCO8 U Pe3VIbMUpyouux maouy.
—  OIHCaHHeE MOCJIEI0BATEIILHOCTH BBITIOJIHEHHS 3aIaHNU.
OcHOBHas uTEpaTypa

el o

HOo~NoaRrwWNE

[1-5] — cormacuo Tabmure pasmena 7.
JononHurenpHas nurepaTypa
[6-13] — cornacuo Tabauie pasmena 7.

JlaGopaTopHas paGora Ne 4. Co3anue SKpaHHbIX (JOPM U OTYETOB

Hean

[Tony4yeHne MpakTHYECKUX HABBIKOB M YMEHHI B CO31aHUH YKPAHHBIX (JOpMa, OTYETOB.

Obuue ceedenus

DkpaHHast QopMa HMEET mpu OCHOBHBIX pasfiena: 001achib 3a20106Kd, 061acmy 0annblx U 0baacme npumedanus. JInaun,
pasensoIune pa3aensl, HepeTaCKUBAIOTCS [0 BEPTUKAIH C TOMOIIBIO MBIIIX, YTO MO3BOJISICT H3MEHATh pa3Mephl pas3/ieiioB TakK, KakK
Tpebyercs. Dnemenmul ynpagierus s pa3paboTurka npeocmasienst Ha IlaHe M HHCTPYMEHTOB, KOTOPAasi OTKPBIBACTCS KOMaH 0
Bup/IlaHesb 3J1EMEHTOB 7101bK0 B peskuMe KOHCTPYKTOp. Boi6op dlIeMEHTa yIpaBIeHUs! BBITOIHACTCS OJHUM IETIKOM Ha ero
3Hauke B [IaHeJIH 271eMeHTOB, ITOCIIC Yero CIEIYIOLUINM IETIKOM B no/ie opmbl BCTABISIETCS €r0 MPUCOCANHCHHAS HAIITHCh.
Pedaxmuposanuem CBOWCTBA dJIEMEHTA YIIPABJICHHUSI MOKHO JIaTh SJIEMEHTY YIIPaBIICHHs Ooiee CoepKATENIbHYIO MOAINCEH Yepes3
KOHTEKCTHOE MEHIO.

Omuemul TIpeIHA3HAYEHBI /IS TOTO, YTOOBI 6b10Upamsb TAHHBIC U3 HECKOJIBKUX TaGIIHIL, #pOoU3600ums Hajl HUIMH
BBIUHCIICHHS, 100800UMb UTOTU U 6b1600UNIb UX HA KPaH WK neyarh. OHU HMEIOT MIMPOKHE BO3MOXHOCTH JIJIsl TPYIIIHUPOBKH, & TaK
K€ BBIYUCIICHHS IPOMEXYTOUHBIX M OOIIMX UTOTOB s OONIbIINX HAOOPOB aHHBIX. OTYETh, Kak U (POPMBI, HIMEIOT MHOTO OOIIHX
KOHCTPYKTUBHBIX 4epT. Kak 1 ()opMbI, OTUETHI TaKXKe UMEIOT 3ar0JI0BKU U 00JIACTH JaHHBIX, & TAK JKe €CTh BO3MOXKHOCTb CO3/1aBaTh
MOYUHEHHbIC OTYETHI M BCTABJIATH UX B IPYTUE OTUYETHI.

Co3zoanue 00HOMAOIUUNOU IKPAHHOU PopMmbL

1.1.OTKpBITE OKHO cgoeti 6a3bl OaHHbIX 1 BBIACIUTH GpopMy Yuamuecs.
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1.2.Beibpats pexum KoHCTpYKTOp Ha maHenu HHCTPYMEHTOB.
1.3.B oTkpsIBIIEMCST OKHE Y4amuecsi: popma 6secmiu TEKCT 3aroJIOBKa, I 4Ero:
- pacmupuTh 001acTh 3aroJIoBKa (GopMEI;
- co3aTh rpaduueckuii 3neMenT Hagnucenb (Aa);
- BBIOpaTh HYXHbIH mpudT (Hanpumep, Times New Roman) u pasmep (Hanpumep, 14);
- PacTSIHYTh PaMKy TEKCTa O HyXHOTO pa3Mepa;
- BBECTH TEKCT Yyamuecs-1;
- MIENKHYTh MBIIIKOI BHE PAMKH 3JIEMEHTA.
1.4.0tdpopmarupoBats sneMeHT Haanucesp, st yero:
- BBIJIEJINTH IETIKOM MBIIIN JIEMEHT BHYTPH PaMKU;
- TIepeBECTH Ha TEKCT Kypcop;
- HN3MEHHUTH IPaHUIBI DJIEMEHTA, €CIIN HE0OX0IMMO;
- IIENKHYTH MBIIIKOI BHE PaMKH 3JIEMEHTA.
1.5.Coxpanuts 3kpaHHyI0O (GOpMy, JUI1 UYero HaXaTh KHOIKY COXPaHHTb Ha HaHelu
UHCMPYMEHMOB.
PenaxktupoBaHue MHOTOTaOIMYHON SKpaHHON (OPMBIL:
- B OKHE CBOeH 06a3bl JaHHBIX BHIOpaTh 00bekT DopMbI U BeiAENUTh Gopmy [IpenoxaBarenu -1;
- BBIOpaTh pexuM KoHCTpykTOp;
- B OTKphIBIIeMcs okHe [IperonaBatenn-1: ¢popma ocymecTBuTs 10paboTKy GOpMBI aHAIOrH4HO ImyHKTam 1.3, 1.4
u 1.5, T.e. BBECTH TEKCT 3aroyioBka J[aHHEIE 110 IIpernoaBaTessiM, 0T(hopMaTupoBaTh 31eMeHT Haammcs 1 coxpaHuth hopmy.
- B OKHE CBOeH 0a3bl JTaHHBIX BBHIOPaTh 00beKT DOpMEI M BEIIEMUTE hopMy Yuarruecs-1;
- BBIOpaTh pexnM KoHCTpyKTOD;
- B OTKpBIBHIEMCS] OKHE Ydamuecs-1: ¢popma ocymecTBUTh 1opaboTKy (OpMBI aHAIOTHYHO MyHKTaMm 1.3, 1.4 u
1.5, T.e. BBECTH TEKCT 3arojioBka JlaHHBIE IO CTyJeHTaM, OT(GOPMATHPOBATh AIeMEeHT Haamuce u coxpanuts Gpopmy.
Ilpumeuanue:
W3meHenne pa3MepoB TI000T0 3JIEMEHTA OCYIIECTBIISIETCS IEPEMEIEHHEM I'PaHHIl €70 PaMKH.
Cozoanue omuemos
ITo cBOMM CBOMCTBaM U CTPYKTYpE Omuentvi BO MHOTOM 1OX0dicu Ha hopmbl, HO npeOHazHayenvl IUIsl BBIBOJIA Ha ITeYaTaroee
ycrpoiicTBo. OHU omauyaromcs TeM, 9TO B HUX HPUHATHI CIEIHAIbHBIE MEPBI U pYRNUpO6aHsi BBIBOAUMBIX JTaHHBIX U JUIS
6b1600a CTICIIUATIBHBIX DJIEMEHTOB O(OPMIICHUS, XapaKTEPHBIX IS IEYaTHBIX JJOKYMEHTOB (BEpXHHH M HIKHUH KOJOHTHTYIIBL,
HOMepa CTpaHUIl, cy)xeOHast HHQopManus O BpeMEHH CO3/IaHH OTYETa U T.I1.).
INepen HauamoOM KOHCTPYHPOBAHHS OTYETAa HEOOXOAUMO CHPOEKMUpO8ams ero maxem. I1py 3TOM OIpeeNsIioT COCTaB U
COZEpXKAHHE Pa3/eNIoB OTYETa, Pa3MEICHHE B HEM 3HaYCHHUH, BEIBOJUMBIX U3 MOJIei Tabmuil 6a3bl JAHHBIX, a TAKKE 0npeoensiiom:
- TOJISI, TT0 KOTOPBIM HY)KHO TPYNIIHPOBATh JaHHEIE;
- 3aroJIOBKHY, NPHMEYaHHs ¥ BEIYUCISIEMbIE HTOTOBBIC 3HAUSHHUS ISl KXKIOTO YPOBHS TPYIIIIHPOBKH;
- HOPSIZIOK BEIBOJIA IAHHBIX B OTYETE, a TAKXKe 0(OPMIISIOT 3ar0JIOBKH U IIOANHUCH aTpHOYTOB OTUeTA.
Co3z0anue 1 uzmenenue makema omiema OCyIeCTBISIIOT B okHe KoHeTpyKTOp 0T4eToB. [IpH 5TOM B OKHE ITepBOHAYAIEHO
0TOOpaXKAIOTCS nycmble pa3lielbl 0TYeTa:
- 3a2011080K omuema — BCe, YTO HAXOAUTCS B 3TON 001aCTH, BBIBOAUTCS TOJIBKO OJMH pa3 B Ha4asle OTIETa;
- 6epXHUIl KOJIOHMUMY - BCE, ITO HAXOIUTCS B 3TOH 00IaCcTH, BRIBOAUTCS B BEpPXHEH YaCTH KaXk[0H CTPAHUIIBI;
— obnacmey OAHHBIX — COIEPKUT COOCTBEHHO 3aITNCH,
- HUJICHUI KOJIOHMUMY - BCE, YTO HAXOAUTCS B 3TOH 00JIACTH, BRIBOAUTCS B HIDKHEH 9aCTH KaXKIOH CTPaHHIIH,
- npumeuanue omuema - Bce, 4YTO HaXOANUTCS B 9TOH 00JaCTH, BEIBOJUTCS TOJIBKO OAMH Pa3 B KOHIIE OTYETA.
Hanuuue 3THX pa3nenos, a Takke UX yoaieHue NI 6KIioYenue OTpeelsiFoT koManaamu MeHio Bua/KomoHTHTy MBI 1
Bun/3arosioBox/IIpumeuanue oryera. /i1 3TUX Ke 1eT€il MOKHO HCIIOJIb30BaTh COOTBETCTBYIOLIUE KHOIKU TTAHETH
MHCTPYMEHTOB KOHCTPYKTOpa OTYETOB.

Obnact npumeuanuli U 3a42010860K OTIMYAIOTCS OT OCTAJIbHOW YaCTH OKHA — 00.1acmu OaHHbIX TOJIBKO TEM, YTO HE IBUTAIOTCS
OTHOCHTEIFHO OKHA IPH IIEPEMEIIECHHH 110 JAaHHBIM B CIIydae JICHTOYHOH MM MHOTOCTPOYHOH (pOPMEIL, YTO 03HAYAET BO3ZMOXKHOCTh
WCIIOJIE30BAHUS B OTHX O0JIACTAX JIFOOBIX SJIEMEHTOB YIIPABJICHUS U BBOJIA/BBIBOA B HOPMY.

[pu co30anuu omuema ero pas3nensl 3anoanalom IEMEHTaMU B COOTBETCTBUH ¢ pa3pabomanibiM MaKemom otiera. B
3aroJIOBOK MOMEIIAIOT TeKCT U3 wianku mMakema oT4era. B BepXHUH ¥ HIKHUH KOJIOHTHTYJI OOBIYHO ITOMENIAIOT 3ar0JIOBKH, HOMepa
CTpaHUI ¥ JaTbl. B o0nacTi aHHBIX pa3MemaoT noust Tabnui 6a3bl JaHHBIX MIIH 3aIPOCOB. B mprMeyaHuy MOTYT OBITH ITOMEICHBI
BBbIpa)KCHHUS JUI OJBEICHUS UTOTOB IO TPYIIIE.

[ons ¢ nenosmopsiowumucs 3HaUSHUSIMA pa3MenaoT B O6JIacTH TaHHBIX, KOTOPOI MOXKHO NMPUAATh BUJ TAOJIMYHOM 4acTH
ortuerta. [lomns ¢ nosmopsrowumucs 3HAYEHUIMH, TI0 KOTOPHIM ITPOU3BO/ST TPYIIUPOBKHY 3aIKCeH, KaK MPaBIJIO, Pa3MENIaloT B
3a20106Ke TPYTIIIHL.

CpencTBOM aBTOMaTU3MPOBAHHOTO CO3JaHMs OTUETOB siBisieTcst MacTep oT4eToB. OH paboTaeT B HECKOIBKO 3TaroB. [Ipu
ero paboTe BEIMONHAETCS BHIOOP 6a30BBIX TaOJIHII MIIH 3aIIPOCOB, Ha KOTOPBIX OTYET Oa3upyeTcs, BRIOOp Mojiel, 0ToOpaxaeMbIX B
oT4eTe, BEIOOD T0JIell TPYIHUPOBKH, BEIOOD TOJIeH 1 METOA0B COPTHPOBKH, BHIOOP (DOPMBI IEUaTHOTO TEKCTa M CTUIISL O(OPMIICHUSL.

2.1. B oxHe cBoeit 6a3bl JaHHBIX OTKPBITH 00beKT OTUYETHI U MIEIKHYTh 110 KHonke Co31aTh.

2.2. B nosBuBmeMcs auanorosom okHe HoBblIil 0TYeT BEIOpaTh pexuM ABTOOTYET: B CTO/10e€Il, a B KaUeCTBE UCTOYHUKA
JIAHHBIX 3aMpoc Y cneBaeMocThb 2.

2.3. lenkuyTs 10 kHOMKEe OK; MOSBHUTCS CTpaHHIIa MPOCMOTpPA OTUYETA.

2.4. CoxpaHHTb omuen C IMEHEM Y CIIeBA€MOCTb2 U 3aKPBITh OTUET.

Tpumeuanue: DTOT OTUET COCTABIIECH Ha OCHOBAHHH 3a1poca 1o 3adaruio 2. I1pu n3MeHeHnn 3ampoca Y cneBaeMocTh 2
M3MEHHTCS ¥ OTYET. DTO AaeT BOZMOXKHOCTB, HAIIPUMep, pacledarars IPyHITy TOJIBKO UL OZHOTO CTyAeHTa. [t 3ToT0:

- OTKpBITH 00BEKT 3ampochl B OKHE CBOEH 0a3bl JaHHBIX U BHIICIHUTH 3aIpOC Y CNeBaeMocTh 2;

- BBIOpaTh pexkuM KoHcTpyKTOp;

- BBECTH YCIIOBHE 0TOOpa (pamunuy: Hanpumep bapaHoB (BbIOHMpPAET CTYICHT B COOTBETCTBHH C €TI0 CIIMCKOM);
- BBIIIOJIHUTH 3aIPOC, IIEJIKHYB [0 KHOIIKE 3alycK Ha nanenu UuHCmpymenmos,;

- COXpaHUTH 3anpoc ¢ uMeHeM CTyAeHT U 3aKpbITh €ro;

- nepeiiTr Ha 00bekT OTUeTHI U MENKHYTH 110 KHonke Co31aTh;
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- MOBTOPUTH 1. 2.2 U 2.3, BBIOpaB B KaueCTBE NCTOYHMKA AaHHBIX 3anpoc CTyHeHT;
- yOemuThCs, 94TO B CITUCKE BBIBOJA OYAyT HAXOJUTHCS JaHHBIE TOJIBKO JUISL OMHOTO CTYICHTA;
- COXPAHHUTH OTYET ¢ UMeHeM CTYHeHT U 3aKphITh OTUET.
3adanue. Co31aThb JICHTOUHBII aBTOOTUET Ha ocHOBaHUH 3anpoca Homepa Teseonos.
2.5. 3aBepmmth padory ¢ CYBJl MS Access.
Konmponwusie éonpocut
Jlns gero npenHa3HaueHa SKpaHHas popma?
J11st 4ero co3qar0T MHOTOTa0bIuYHbIe SKpaHHbIE POpMbI?
Kakue naHHbIe pacronaratoT B 00JIaCTH JaHHBIX 3KPaHHO# (HOpMBbI?
J1i1st 9ero npexHa3HaueHbl OTYCTHI?
J11st 9ero MpoeKTHPYIOT MakeT oTdeTa’?
. B uem ocobenHOCTS IOCTpOCHHS OTYETA?
Omuem K n1a60opamopHoi pabome
OTyer TOIDKEH coaepIKaTh:
- OCHOBHYIO LIeJIb pabOTHI;
- OITMCaHKE MOCIIEA0BATEIBHOCTH BBITOIHEHHS 3a1aHNUS;
- KOHTPOJIbHBIE BOIIPOCHI U OTBETHI HA HUX;
- pacreyaTKky co3JaBaeMbIX SKPaHHBIX (HOPM M OTHETOB.
- OIHCaHHE MOCIIEIOBATEIFHOCTH MPEUTOKEHHOTO K BEITOJIHEHMIO 3a/IaHNsI ¢ paclmevYaTKaMH 3anpoca H oT4eTa.
OcHOBHas TuTeparypa

oukrwbhE

[1-5] — cormacHo Tabnure pasmena 7.
JlonoTHUTENbHAS IUTEPATYPA
[6-13] — cornacuo Tabamie pazmena 7.

JlabopaTopnasi pa6ora Ne 5. OmnpezeneHue CymHOCTeH U aTpuOyTOB IpeaMeTHON 00IacTu
Hean:
1. HayuuTbcs BEIIETATH CYIIHOCTH, aTpUOYTHI 3aJaHHOM IpeIMeTHON 001acTy.
2. Onpeznensirts CBSI3U MEXIY CYLHOCTSIMH.

Obuiue nonamus.

Cywpocmu u ampuoymol KOHUEnmyauibHo Mooeau

Konuentyansnoe (MH(pos0ruyeckoe) NpoeKTHPOBaHNEe — IOCTPOCHHE CEMAaHTUIECKOW MOAETH MPEAMETHON 00JIacTH, TO
ecTh nH(OpPMAIMOHHOI Mozieny HanboJiee BRICOKOTO ypoBHs adcTpakuuy. Takas Mozens co3naéres 6e3 OpHeHTallH Ha KaKylo-JIn00
koHKpeTHYI0 CYBJl 1 MOJIeNb JaHHBIX.

TepMUHEI «CeMaHTHYECKasi MOAENEY, «KOHLENTYyaIbHasi MOJEIIb» U «MH(OIOTHYECKas MOJICIIb) SIBISIOTCS CHHOHHMAaMH.
Kpome Toro, B 37TOM KOHTEKCTE PaBHONIPABHO MOTYT MCIOJIB30BATHCS CIIOBA «MOJIEIb 0a3bl JaHHBIX» U «MOJIEIb IPEIMETHOM
obnacti» (HarmpuMep, «KOHLENTyalbHas MOJesIb 0a3bl JaHHBIX» U «KOHIIENTYalbHasi MOJEINb NPEIMETHOH 001aCTH), TOCKOJIBKY
TaKasi MOJIeJIb SIBJIICTCS Kak 00pa3oM pealbHOCTH, TaK U 00pa3oM IPOEKTHPYeMOi 6a3bl JaHHBIX JUIS 9TOH PeaabHOCTH.

Kouuenryansuas Mojens (aur. conceptual model) — 3o Mozens, npecTaBIeHHas MHOKECTBOM IIOHSTHI 1 CBSI3€i MEXTy
HHMMH, OTIPEJICTISIONINX CMBICIIOBYIO CTPYKTYPY paccMaTpUBaeMoil MPeIMETHOH 001acTH HiIH ee KOHKPETHOTO 00BEKTa.

Mopenu «cymHocTh-cBsA3by (anri. “Entity-Relationship model”), unmu ER-mozens, npemioxennas I1. Yenom B 1976 1.,
SIBJIIETCSl HanOoJIee U3BECTHBIM MIPEACTaBUTENIEM KJlacca CeMaHTHUECKNX (KOHIETITYaIbHBIX, TH(POIOTHYECKHX) MOIeen
npenmeTHoi obnactu. ER-Mozmens 00br4HO nipencrasisieTcs B rpaduyeckoii popme, ¢ MCHONb30BaHUEM OpUTHHAIBHON HoTanuu I1.
Uena, HazbsiBaeMmoii ER-1uarpamma.

OcHoBHbIe IpeuMyInecTBa ER-monemneii:

- HAarJIAAHOCTB,
- MOJIEIH TTO3BOJIIOT MPOEKTHPOBATH 0a3bl TAaHHBIX C OOJBIIUM KOJIMIECTBOM OOBEKTOB U aTPHOYTOB;
- ER-Mozmenu peanu3oBaHbl BO MHOIMX CHCTEMax aBTOMATH3HPOBAHHOTO IIPOCKTUPOBaHHsS 0a3 JaHHBIX

(manpumep, ERWin).

OcHoBHble 1eMeHTsl ER-Mozeneii:

- 00BEKTHI (CYIIHOCTH);

- aTpuOyTHI OOBEKTOB;

- CBSI3U MEXIy OOBEKTaMH.
CymHocTh — OOBEKT MPEAMETHOI 001aCTH, IMEIOIINI aTpUOYTHL.
CBsi3b MEXK/Ty CYIIHOCTSIMH XapaKTepPU3yeTCs:

- tunom cBsizu (1:1, 1:N, N:M);

- KJIACCOM NPHHAJJISKHOCTH.

Kiacc MosxeT ObITh 00513aTeIbHBIM U HeoOs13aTenbHbIM. ECIM KayKIbIi SK3eMIUIP CYIIHOCTH Y4aCTBYET B CBSI3H, TO KJacc
IPHHAUISKHOCTH — 00s13aTeNIbHBIN, HHAUe — HE00s3aTebHBIH.

B kauecTBe mpumepa, pacCMOTPUM HabOp 00BEKTOB, XapaKTePU3YIOIINi COTPYAHUKOB HEKOTOpoii pabpuku. B kauecTBe
aTpuOYTOB MOXKHO YKa3aTh Cle/lyolIee:

Ha3Banue aTpudyra Tun naHHbIX Jdomen
Damunus JlurepHsIit CoueraHne CHMBOJIOB-OyKB
Hms JlurepHbIi CoueraHue CUMBOJIOB-OYKB
OTtuecTBO JlurepHbIi CoueraHue CUMBOJIOB-OYKB
Howmep otnena Yucnosoii JIr000€ MON0KUTEIBLHOE IETIOE YUCIIO
JlomkHOCTB JlurepHsIit Coueranne CHMBOJIOB-OYKB
Jara poxnaenus Tun nata JlomycTuMble 3HaYeHHS TPH ONMCAHUU J1aThl
Crax Yucnosoii JIro60€e MOJNOKHUTETHHOE 1IEJI0E YHCIIO
XapakTepucTuka Tekct JIr000it TeKCT
TaGenpHBII HOMED Yucnosoii JIr000€ MOI0KUTENBHOE LEJI0E YUCIIO

3apanus

5.1. Onumure Ha60p CyH.IHOCTefI, 3a;:[a}ou11/1171 COBOKYIHOCTb CTYJACHTOB 3aJaHHOTO (baKyJ'II;TeTa. Vkaxure TNEPEUCHDb
anI/I6yTOB C YKa3aHUEM THUIla JaHHbIX, OTBCYAIONIUX KaXXAOMY U3 HUX. Z[JBI KaXa01ro u3 anI/I6yTOB YKa3aTb JOMCH.
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http://ru.wikipedia.org/wiki/%D0%A1%D0%A3%D0%91%D0%94
http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/w/index.php?title=%D0%9C%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C_(%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BD%D1%8F%D1%82%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B5%D0%B4%D0%BC%D0%B5%D1%82%D0%BD%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA

5.2. Onumute HaOOp CyIIHOCTEH, 3agaomuil yaeOHblil ian 3aganHoro dakynsrera. Cuntarh, 4TO Ha (aKyIbTETe BO3MOXKHA
CIIEIMAIN3ALHS TI0 HECKOJIBKUM CHEIUATBHOCTSAM. YKaXXUTE IIepeueHb aTpuOyTOB C yKa3aHUEM THUIIA JAHHBIX, OTBEYAIONINX
KaxgoMmy u3 HuX. Heo6xoamumo yka3arh Takke CBOMCTBO 00BEKTa, OMHCHIBAEMOE KaXKIBIM MX aTpHOYTOB. [t Kaxaoro n3
aTpuOyTOB yKa3aTh JIOMEH.

5.3. OnummTe HaOOpP CYIIHOCTEH OMMCHIBAIONINX HEKOTOPBIA ONTOBBIN CKJIad TOProBoii pupmel. Caurars, 4To Gpupma
MOJTy4YaeT TOBAap OT Pa3IUYHbIX MOCTABIIUKOB. YKaXKUTE IepeueHb aTpUOyTOB C yKa3aHUEM TUIIA JaHHBIX, OTBEYAIOIIUX KaXKIOMY U3
HHuX. Heob6xoanmo ykasaTh Takxke CBOMCTBO 00BEKTa, OMUCHIBAEMOE KaXKIbIM UX aTpuOyToB. st KaXkIoro u3 aTpuOyTOB yKa3aTh
JIOMEH.

5.4. Onumute HaOOp CYLIHOCTEH, OMUCHIBAIOIINX COBOKYITHOCTH TOBAPOB HEKOTOPOTO YaCTHOTO MarazuHa. CuuTarth, 4To
MarasuH MoJydaeT TOBap C Pa3IMYHbBIX ONTOBBIX CKIIAJIOB U Pa3IMYHEIX (MPM-TIOCTABIINKOB. YK )KUTE IIePEUeHb aTpHOYTOB C
yKa3aHHEeM THIIa JaHHBIX, OTBEYAIOIINX KaXkoMy U3 HuX. HeoOXoIiMo yka3aTh Takke CBOHCTBO OOBEKTa, OMICHIBAEMOE KaXKIBIM
ux atpuOyToB. I KaXkKI0r0 U3 aTprOyTOB yKa3aTh JJOMEH.

5.5. OnummTe HabOp CYIIHOCTEH, 3aJal0Munil KHIDKHBIN (QOHI HEKOTOPOI OMOIHOTEKH. YKaXKUTe epedeHb aTPHOYTOB C
yKa3aHHEM THIIa JaHHBIX, OTBEYAIOIINX KakIoMy U3 HuX. HeoOXoImMo yka3aTh Takke CBOHCTBO OOBEKTA, OMICHIBAEMOE KaXKIBIM
ux aTpuOyToB. [ KaXka0ro u3 aTpubyTOB yKa3aTh JOMEH.

5.6. Onuiute HaOOp CYIIHOCTEH, 3aJa0IINiT CIIMCOK YUTATeNel HEKOTOPOH ONOMHOTeKN. YKaXUTE TIepedeHb aTpuOyTOB C
yKa3aHMEM THIIA JaHHBIX, OTBEYAIOIIUX KoMy 13 HuX. Heo0Xo 1Mo yka3aTh Takke CBOHCTBO 00BEKTA, OMHICHIBAEMOE KaXKIbIM
ux aTpuOyToB. J1a KaXkaoro u3 aTpudyTOB yKa3aTh JOMEH.

Konmponwusie gonpocnbt
Uro noHMMaeTcs Mo IpeIMEeTHOH 001acThI0?

Uro Takoe KOHIENTYyaJIbHOE MOJIETMPOBaHNe, KOHIENTYaIbHAs MOJENb?
HazoBute ocHOBHBIE IpenMyIecTBa 1 d1eMeHTs ER-Moneneit?
Urto moHMUMaETCS MO CyITHOCTHIO, aTpUOyTaMu MpeaMeTHOH obmacTu?
Uro Takoe OTHOLIEHHE, KOPTEX, TOMEH?
CyIecTBYOIIIE THITH CBSI3EH MEXKIY CYITHOCTAMU?
Kakue xaccsl IpUHAIIEKHOCTH MEXKAY CYIHOCTSIMU CYIIECTBYIOT?
OmnpenennTe MOHATHS KaTerOpUiHHAas U CCHUIOYHAS IIEIIOCTHOCTH?
. Uro Takoe BHELIHUH K04 OTHOLIECHUS?
Omuem K 1a60pamopHol pabome
OT4eT HOIKEH CONePIKATD:
- OCHOBHYIO LIeJTb pabOTHI;
- OIIHCaHNE MOCIIE[0BAaTEIbHOCTH BBIIOHEHHS 3a/1aHUS,;
- KOHTPOJIbHBIE BOIPOCH! ¥ OTBETHI HA HUX;
- OIIMCAaHUE CYHNTHOCTEH MpeaMETHOI 001acTH U aTpuOyTOB.
OcHoBHas JIuTEpaTypa

©oOoNOO~WN R

[1-5] — cormacuo Tabnuie pasnena 7.
JononHuurenpHas nurepaTypa
[6-13] — cornacuo Tabauie pasgena 7.

JlabopaTopnasi paGora Ne 6. Hopmanu3zanus gaHHbIX

Heanb

3akperuieHrue TEOPETHUECKOT0 MaTepralia ¥ MOoTydeHHe IPaKTHYECKUX HAaBBIKOB IIPOBEICHHS HOPMAIN3alii OTHOIICHUH 1
NPUBEIEHHS] CXeMbI JAHHBIX K TpeThei HopMaibHO# ¢popme i k. HOBK.

Hopmanmsarnus npectaBiaseT co0o0i Mporiece peopraHu3aliy TakKuM 00pa3oM, 9TOOB! HCKITFOUUTh MOBTOPEHHS OAHHUX U TEX
K€ CBEACHHUH M MHBIX MPOoTHBOpeunii. OKOHYATeIbHAas [eTb HOPMAIN3aIuy CBOAUTCS K MOIyYESHHIO TAKOTO IMPOEKTa 0a3bl JaHHBIX, B
KOTOPOH KaXKIbIi1 (haKT MOSBIISETCS OJMH pa3 B OHOM MecTe (HCKIFoueHHEe H30BITOYHOCTH HH()OPMALIUH), U, KPOME TOTO,
UCKITIOYHUTH MPOTHBOPEUHS B XPaHUMBIX JaHHBIX. L[eJ1b10 HOpMaTi3aIiy SBIsIeTCS OCBOOOJUTH MPOEKT OT H30BITOYHOCTH AAHHBIX,
aHOMaJIMH OOHOBJICHUS, aHOMAJINY yJaJIeHNs, aHOMaJIMU BBOJA.

OcHOBHBIE TPOOJIEMBI, BOSHUKAIOIINE MIPU PaboTe ¢ HEHOPMAIM30BaHHBIMH TaOIHLIAMU:

- M30BITOYHOCTD TAHHBIX;

- aHoMaJIis OOHOBJICHHSI,;

- AQHOMAUTHS yIaJICHHUS;

- AQHOMaJTsI BBOZA.

3ananue
Pazpaborath B mpeCTaBICHHBIX HIDKE 337]a9aX CXeMY JaHHBIX B TPeTheil HopMalIbHOU (opme.
3ananus

[Mpum mpoexkTrpoBaHuK 0a3bl JAHHBIX B IPECTaBICHHBIX HIDKE 3a1aHUAX HEOOXOANMO MPHUBECTH COOTBETCTBYIOIIYIO CXEMY
JIAHHBIX K TPEThel HOPMaIbHOI (hopMme.

6.1 IToctpouTs 6a3y TaHHBIX, 0OCTYKMBAIOIIYIO BEICHUE 3aKa30B aBTOPEMOHTHOM MacTepckoil. HpopManust 1oinkHa
coaepxath cBegeHus o kueHte(dPUO, axpec), Tun paboTsl, omaty u uHdopmanuio 06 ucnonuutene (OO, kpanudukanms).

6.2.

IMoctpouts 6a3y qaHHBIX, OMHICHIBAIONIYIO PE3yIbTAaThl ceccri. MHpopManus ToJnkHa CoepKaTh HOMEpP CEMECTpa, CBEICHUS
o cryaente (OPHO, rpynma, criennaabHOCTD), CBEIEHHS O CIABaeMOM IIpeaMeTe (Ha3BaHHe, CEMECTp), AaTy CIadl SK3aMeHa, OLCHKY
n ®1O sk3amenaropa.

6.3.

IMoctpouts 6a3y NaHHEIX, OMICHIBAIONIYIO paboTy OnbimoTteku ¢ untareneM. MHpopManus [omkHa COnepxKaTh CBEJCHHS O
gyutarene (PUO, anpec, Tenedon), nHGOpMAIHIO O BEIIAHHOM KHUTE (Ha3BaHHE, aBTOP, N3AATENbCTBO) U 1Ty BbIAA4YN KHUTH.

6.4.

[TocTpouth 6a3y AaHHBIX, OIMCHIBAIOIIYIO OOpalieHne OONBHBIX B HONMUKIHHUKY. VIH(OpMalys 10/KHA COaepKaTh CBEICHUS
o 6onbHbIX (PUO, anpec, nary poxaenus), Bpade (PHO, ciennanbHOCTB), aTe OCMOTPA U 3aKITI0UYCHHE Bpaya.

6.5.ITocTponts 6a3y HaHHBIX, OMHCHIBAIOIIYIO PA0OTY C 3aKa3aMH HEKOTOPOW onToBO# 0a3el. MH(popMaIms nomkHa
comepxath cBeneHus o 3akazunke (HasBanne ¢pupmel, angpec, Tenedon), cBeaeHus o 3aka3piBaeMoM ToBape (Hanmenosanue, hpupma
M3TOTOBUTEINb, TOJ BBITYCKA, CTOMMOCTh €IWHHIIBI TPOTYKIHHN), a TAKXKE KOJINIECTBO 3aKa3aHHOTO TOBapa.
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6.6.IToctpouTs 6a3y naHHBIX, OMUCHIBAIOLIYIO hopmupoBaHue GOHAA ceTn Mara3MHOB HEKOTOPOit pupmsel. VHdopmarims
JIOJDKHA COJEePKATh CBEJCHHS O MarasuHe (Ha3BaHHe, aJipec, TeledoH), CBEJCHNUS O MOCTaBIIIKe (HANMEHOBaHHUE, afpec, Tenedon)
CBEJICHUS O TOBape (HaMMEHOBAHUE, KOJIUIECTBO) U JaTy ITOCTABKU.

6.7.IToctponTs 6a3y TaHHBIX, ONUCHIBAIONIYIO PabOTy ¢ KIMEHTaMH (UPMBI II0 TEXHUYECKOMY 00CITy>KUBAaHHIO TOPTOBOTO
obopynoBanus. UHGOpManus nomKkHa COOMPATHCS 0 MacTepax, BEIMOIHAIOMIX peMoHTHBIe paboTsl (PUO, kBammpukarys,
TenedoH), 0 Mara3uHax, MOJAOIINX 3asBKH HA PEMOHT 000pyI0oBaHHs (HAMMEHOBaHHE 000PYIOBAHUsI, Mara3uH, aapec, TeaeoH) u
0 BBITIOJTHEHHH 3aKa3a ¢ YKa3aHUEM JIaThl BBITOJIHEHMS U OILIaTe.

6.8.IToctpouts 6a3y TaHHBIX, ONUCHIBAIOLIYIO PENEPTyapHYIO IOJIUTUKY TeaTpa. ViHpopMmarms cobupaercs 00 aktepax
(®UO, 3Banme, NaTa pOKACHU, aApec, TeleoH), 0 bece (ABTOPHI, Ha3BaHHUE, CIIUCOK POJIEH ¢ YKa3aHUEM UX XapaKTEPUCTHKHU, TO
€CTh BO3pacT, aMILTya U TaK Jlajiee) U 0 pernepTyape Ha CIeAyIOINil MecsIl ¢ yKa3aHHeM IaThl CIIEKTaKIIs.

6.9.IToctponTs 6a3y TaHHBIX, ONUCHIBAIONIYIO PEIIEPTYapHYIO MOMUTHKY (rutapmonnu. MHGopMmanust cobupaercst 06
ucnonauTensix (GVO nin Ha3BaHME KOJUIEKTHBA, aJipec, Tese(OH, TOMONHUTEIbHBIE CBEICHUS O HUX), 00 HCIIOIHIEMBIX
MPON3BENICHUSIX, KOHIIEPTHOH IIoMmaike (Ha3BaHUe, XapaKTepUCTHKA, 00beM), KOHTaKTHBIH Tene(oH, aTe KOHIEpTa ¥ BpeMEHH ero
Hayaia.

6.10.ITocTpouth 6a3y AaHHBIX, OMUCHIBAIOIIYIO MIPOBEACHHE YeMITHOHATA BhIcLIe uru mo ¢pyr6ory. Mupopmanust qomkHa
coJiep>KaTh CBEICHHA O KiIyOe (Ha3BaHHe, IIaBHBIH TPEHEp, MECTO Auciokaun), Gpyréonmucrax (GUO, nata poxaeHus, HoMep
UTPOKa, CHELUaNn3anus), MecTa MPOBeIeHNs MaT4a (Topo/, IIIOIAaAKa) U IaThl IPOBEICHUS MaT4a U CUET.

6.11.IToctpouth 6a3y AaHHBIX, OMKCHIBAIOIIYIO pabOTy CTpaxoBOH KoMmaHuu. MHpOpMaLus JoMKHA COAEPKATh CBEACHHS O
KOMIaHHH (Ha3BaHHe, HoMep peructpanuun, GUO arenra, TenedoH cBs3m), 0 BUAaX cTpaxoBaHus, o kiauente (PUO, axpec,
TenedoH), HaTy 3aKII0YEHHs CIEIKH, CTPaXOBYI0 CyMMY U KOMHCCHOHHEIE.

6.12.IToctpouts 6a3y NaHHBIX, OIHCHIBAIOIYIO IESITEILHOCTh peMoHTHOH Opurans! JKKX. Muadopmarys nomkHa conepkaTh
cBeneHus o paboTHukax 6purans! (PUO, kBanmudukamys, CeualbHOCTh), cBeneHus o 3akasunke (MO, anpec, Tenedon),
KOHTakTHBIA TenedoH JKKX BuI peMOHTa U AaTy BBIIOJIHEHHS 3aKa3a.

6.13.ITocTpouth a3y AaHHBIX, OMUCHIBAIOIILYIO paboTy Gepmepckoro xo3siicTBa. MHbopManust J0HKHA COAEPKATD CBEACHHS
0 HaeMHBIX paboTHHKaX (PUO, axpec, nara pokaeHNs), 0 MPOBOJUMBIX padoTax (Ha3BaHUE, OILIATA), ATy HaYada M OKOHYAHUS
paboTHI .

6.14TTocTpouts 6a3y JaHHEIX, OMMCHIBAIONIYIO IPOBEICHNE YEMITMOHATA BBICIINX YUeOHBIX 3aBeIeHHH 10 OackeTOoIy.
Wudopmarnus 1opkHa conepkaTh cBeleHUs 00 yueOHOM 3aBelieHHH (Ha3BaHKE, TJIaBHBIH TPEHEp, MECTO HaXOXKICHU), O WICHaX
koManzpl (PUO, nara posxaeHus, HOMep Urpoka, GaKyJIbTeT, TPyIa), MecTa IIPOBeJeHHs MaT4da (TOPOJ, IUIONIA[Ka) 1 AATh
MPOBE/ICHUS MaT4a  CUeT.

6.15.IToctpouth 6a3y AaHHBIX, OIKCHIBAOIIYIO pabOTy HEHTpa 3aHATOCTH. MHpOpMaIHs JODKHA COepIKaTh CBEACHHUS O
paboronarensx (Ha3Banue, anpec, TenedoH, TOHKHOCTD, KBATM(UKALM, CTaBKa), 0 MOTeHIUATBHBIX npeteHaeHTax (PUO, anpec,
TenedoH, aTa posKACHIUS, KBATU(HUKALNS, CTaX pabOThl) U AaTy 3aKIIOYCHHUS TOTOBOpa O HailMe.

6.16.ITocTpouth 6a3y AaHHBIX, OMKCHIBAIOIIYIO pabOTy OpUraabl pEeMOHTA JOPOKHBIX MOKPHITHiL. MHpOpMaLust oDKHA
coJiepKaTh CBeJIcHHS 0 coTpynHuKax opurajel (PMO, aapec, TenedoH, CeUaIbHOCTh), 0 TEXHHYSCKOM NapKe (HAUMCHOBAaHHUE,
KOJIMYECTBO), O MECTE MPOBEICHUS 1 00beMe paboT, UCIIONHUTEINSX, JaTe Havalla i OKOHYAHHS pabOThI.

6.17.IToctpouTh 6a3y JaHHBIX, OIMCHIBAIOIIYIO BEJCHHE JKypHalla yCIeBaeMOCTH B IIKoJe. MIHpopMarus Jo/bKHa coepkaTh
cBeneHus o mkonbHuKe (DUO, neHs poxaeHus, anpec, TeaedoH, CBeICHHs 00 OTIIC K MaTepH, KJIacc), O MPEMOIaoIXCs
JUCIMIUTMHAX (Ha3BaHME, KIacc), 1aTy OTBETA M OICHKY.

6.18.ITocTpouTs 6a3y DaHHBIX, OMICHIBAIOLIYIO MPOBEICHNE 3UMHEH YHUBEpcHaabl. MH(pOopMaus 1omKHa COOepKaTh
cBenenus 06 ydactaukax (PUO, MecTo KUTENbCTBA, TOPOJ, HAa3BAHIE YHUBEPCHUTETA, IATy POKACHHUS), CIIICOK AUCIUIIINH
YHUBEPCHAJIBI, MECTO NTPOBEICHHSI COPEBHOBAHMS, ATy MIPOBEACHHS U CIIUCOK yIACTHUKOB M TIOKa3aHHbIE PE3YIIbTATHI.

6.19.ITocTpouTh 6a3y JaHHBIX, OMICHIBAIOIIYIO paboTy doToarense. MHGpOpMaIms T0KHA COEPKATh CBEACHUS O
cotpynuukax ¢otoarense (PO, agpec, TenedoH, 10KHOCTE), cBeaeHus o knuente (OPUO, aapec), n1aTy NpoOBEACHUS ChEMKH U
JIaTy BBIMOJHEHHS 3aKa3a.

KonTpoabHbIe BOompochl

1.  Yro moHMMAaeTCs MOJ HOPMAaIU3aIHeil OTHOIICHHNA?

2.  OmpeznenuTe 1eNb MPOBEACHUS HOPMATH3AUN?

3. OmnpenenuTe TakHe CUTYallUH, KaK H30BITOYHOCTD JaHHBIX, AHOMAIUSI OOHOBIICHHS, aHOMAJIHS YIaJCHUS, aHOMAJIHs
BBOJIa, KOTOPbIE BOSHUKAIOT IpH padoTte ¢ Tabiuramu?

4. CKOJBKO CYIIECTBYET BHUIOB HOPMANBHBIX (hopM? Ompenenure Kaxayo U3 HUX.
Uro takoe HOBK?
Kakast 3aBHCHMOCTb MeXy aTpuOyTaMH Ha3bIBaeTCsl PYHKIMOHAIBHO?
Kakast ¢pyHKIMOHaIBHAS 3aBUCUMOCTh aTPHOYTOB Ha3bIBAeTCsl TPAH3UTHBHOMN?
Kaxk onpenensercs nmonHasi GpyHKIIMOHAIbHAS 3aBHCUMOCTH?

OcHoOBHas TUTEpaTypa

o No o,

[1-5] — cormacuo Tabnuiie paszena 7.
HomnonHurenbHas auTepaTypa
[6-13] — cornacuo Tabauue paszgena 7.
JlaGopaTopHuas padora Ne 7. Co3nmanue 06a3bl TaHHBIX
[Tpu BeIONTHEHNHN 1TaOOPAaTOPHOI pabOTHI IPeTo/aBaTellb Ha3HaYaeT KaKIOMY CTYACHTY CBOIl BapHaHT MpeIMETHON 001acTh
WM 00y4aloIUHCs BEIOMPAeT MPeIMETHYIO 00JaCTh CAMOCTOSITENILHO, HO 00513aTENBHO COTIACOBBIBACT €€ C MPENoiaBaTesieM 10
BBITIOJIHEHHSI PabOTHI.
Heasn
3akperieHHe TeOpPeTHYESCKUX 3HAHUH 1 MPAKTUYECKHX HABBIKOB CO31aHMUs 0a3bl JaHHBIX 1JIsI KOHKPETHOH NpeIMEeTHON
obactH ¢ uctonb3oBaHueM KoHkpeTHOH CYB/I.
3ananue
B mpouecce co3aanus 6a3bl TaHHBIX HEOOXOIUMO MPOBECTH ONMUCAHKE MTPEAMETHOH 00J1aCTH, OCYIIECTBUTH BBIOOP CTPYKTYD
TabIMI ¥ 000CHOBAaHKE JAHHOTO BbIOOPA, HAJIOXKEHHE YCIIOBUH LIEIOCTHOCTH, ONPEEIUTh KIIIOUH, BHELIIHUE KITIOUH, a TAKKe
YKasaThb I10JI1 U OTPAaHUYCHUS, HaJlara€MbIC Ha I10JIA.
Conep:xanune
1. Co3paTh TaGnuIBl, ONMCAHHBIE B IPEIMETHOM 001acTH (BapHaHTHI IPEIMETHBIX 00JIacTell IPUBEICHBI Aaee).
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2. JIns Kak0# co3/1aBaeMoii TaOJIHIIbI:

—  ONpeleNuTh YCIOBHS Ha 3HAUEHHS U COOOLIeHU 00 omMOKaX HEKOTOPBIX MOJIeH;

—  OHIpeNeNHTh HavaJIbHOE 3HAUCHUE IJIsI HEKOTOPHIX ITOJIeH;

—  OHIpEeNeHTh KoY,

—  ONpeIenuTh BHEUIHUH KITI0Y (€CIIH OH €CTh);

—  ONpEeIeNHTh (ECIH 3TO BO3MOXKHO) 3HAUEHUST HEKOTOPBIX TOJIEH ¢ TOMOIIBIO MAacTepa MOCTaHOBOK;

—  ONpPEIEIHTh 00s3aTeNbHBIE MOJIA.

3. Beectu nanHsle B Tabnuubl. [Ipu BBOE BELICHUTD, YTO Ja€T HAIOXKEHHE YCIOBHI HAa 3HAUCHHMS TOJICH.

4. Omnpenenuth cxeMy 0a3bl JaHHBIX, CBSI3M MEXIY TaOJIMIAMH U HAJOKUTh YCIOBHS IIEIOCTHOCTH Ha TaOJHIIBI, CBSI3aHHbIE

OTHOIIEeHUEM "oIMH-KO-MHOTHM". [I0Ka3aTh Ha MpUMepax, YTO MEHSICTCS MPH BKIFOUCHHUHN/BBIKIFOUCHHN KKIOTO U3 ()I1a)KKOB
"ObecnieueHnE MEIOCTHOCTH JaHHBIX" U "KacKaJHOe OOHOBIICHHE CBSI3aHHBIX 3amuceil" i "KackajHOe yIaJICHHE CBSI3aHHBIX

3anucei”.
KoHTpo/ibHBIE BOMPOCHI
1. Yro Takoe K04, BHCIIHHUIA KITOY?
2. Yro takoe unentupuxarop?
3. Urto TaKoe BO3MOKHBIN KITFO4?
4. Omnpenennte 3HO?
5. Yro nmoHMMaeTCs 10 00ECIICYeHHEM [IEIOCTHOCTH, KACKaIHBIM OOHOBJIEHHEM?

OcHOBHas TuTeparypa
[1-5] — cormacuo Tabmmre pasmena 7.
JlomoTHATe b HAS TATEPATYPa
[6-13] — cornacHo Tabuauie pasgena 7.
Jladoparopnasi padora Ne 8. Cosnanne SQL-3ampocos

Heab
[MonyyeHue TEOPETHYESCKUX 3HAHUI U MPAKTHIECKUX HABBIKOB B HCIIOJIB30BaHUH s13bIka SQL MpH cO31aHuu 3ampocoB Ha

BBIOODKY.

3ananue
[Ipu BEIMONMHEHNN TaHHOH J1ab0PaTOPHOM PaOOTHI KaXKAbIH BHIIOTHEHHBIH MYHKT HEOOXOIMMO COXPaHATh B BHIIE

OTACJILHOIO 3arpoca.

1. Co3nats npocToii 3anpoc Ha BEIOOPKY U3 OJJHOH TaOIHIBl. BKIIIOUNTE HECKOIBKO MOJEH TaOIHIIBL.

2. BxurounTs B 3ampoc Bce 1o ¢ TOMOIIBI0 3Haka "*".

3. 3anpoc U3 HeCKOJIBKUX CBsI3aHHBIX TabuuL. JJoOaBieHue u yaaneHue TabnuL U3 3ampoca.

4. BBOJ NaHHBIX C HOMOUIBIO 3aIIpoca OJHOBPEMEHHO B POIUTEIBCKYIO U JJOUESPHIO0 TaOJIHILy.

5. BrIOpaTh HECKOJIBKO MOJIEH, [0 KOTOPBIM COPTHPYETCS BBIBOL.

6. Onpenenuth ycnosus orbopa ("U" u "UII").

7. Omnpenenenue ycinoBuii 0TOOpa ¢ IMOMOIIBIO ITapaMeTpa 3ampoca.

8. Co3naTh BBIYHCIUMBIC MOJIS.

9. Co31aTb OTCOPTHPOBAHHBIN 1O BEIYHUCIMMOMY IIOJIIO 3aIIPOC U3 HECKOJIBKUX TalJIuIl, B KOTOPOM onpeseseHs! yciuosus """

u "UJIn".

KOHTpOJ'lLHLle BOINIPOCHI
1. Yro ompenensror SQL, QBE?
2. Yto mornmarot og DDL?
3. Onpenenute conepxanue s3pika SQL.
4. YTO IOHMMAIOT MOJ] MTPOCTHIM 3aIPOCOM?
5. Kak peanmsytot 3ampoc ¢ mapameTpom?
OcHOBHas TUTEPATYPA
[1-5] — cormacuo Tabsure pasmena 7.
JononHurensHasa nuteparypa
[6-13] — cornacHo Tabuuie pasgena 7.
JlabopaTopnasi pabora Ne 9. Co3naHue rpynnupyomux 1 NEPEKpPECTHHIX 3arpocoB Ha SQL

Hean
N3zyuenne si3pika SQL 1 monyueHue nMpakTHYECKUX HABBIKOB B CO3JIaHUU TPYMITUPYIOUIUX 3alIPOCOB, TPYIITHP YIOITHX

3aIlpoOCoOB C YCIIOBUEM, IEPEKPECTHLBIX 3alIPOCOB.

PobPE

Conep:xanue

ITpu BBINOIHEHUH AAHHOT paGOTHI KaXKIblil BBITOJHEHHBINH MyHKT HEOOXOIMMO COXPAHSIThH B BUJE OTACIBHOTO 3aIpoca.
Co31aTh UTOTOBBIH 3aIPOC, COAEPIKAIMIT HECKOJIBKO UTOTOBBIX LUMP.
Co3aaTh MpOCTO! rPYNIMPYIONIHI 3anpoc.
Co31aTh rpyNIUPYOLUIMI 3apOC ¢ TPYNIUPOBKOM O HECKOJIBKUM IMOJISIM.
Co3nate TpyNIHUPYIOLIKI 3a1poc, B KOTOPOM ONPEICNSIOTCS YCIOBHUsI, NPUYEM CHadyaja BBINOJHIIOTCS BBIYMCICHUS, a 3aTeM
IPOUCXOIUT OTOOP.
Co3nate TpyIMIMPYIOLMIMI 3ampoc, B KOTOPOM OMNpPEACISIOTCS YCIOBHS, NPHYEM CHadajda HPOUCXOAUT OTOOp, a 3aTeM
BBITOJIHSFOTCS BEIYUCIICHHUSL.
Co3aaTh rpyNITHPYOINIA 3alPOC, B KOTOPOM €CTh BEIYUCINMOE BBIPaXEHHE, COJIeprKalllee HECKOIBKO HTOTOBBIX MOJICH.
Co3aaTh ¢ MOMOIIBIO MacTepa MepeKpecTHBIH 3ampoc.

KoHTpo/ibHbIE BONIPOCHI

1. Kak co3gate rpynnupyronuii 3anpoc?

2. Kak co3aath rpynmipyIoIuii 3anpoc ¢ rpynmupoOBKOi 1Mo nossim?

3. Uro Takoe mepeKpecTHBIN 3ampoc?

4. Kaxkumu crocodamu MOXHO CO3/1aTh MEPEKPECTHBIN 3ampoc?

OcHOBHas TUTEpaTypa

[1-5] — cornacuo Tabmaure paszgena 7.
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JlonoyHUTENBHAS INTEPATYPA

[6-13] — cornacuo Tabauue paszgena 7.
JlabGoparopuasi padora Ne 10. Co3mgaHue 3anpocoB ICUCTBUS U IEPEKPECTHBIX 3anipocoB Ha SQL

Heanb

I/I3yquHe SI3bIKa SQL 1 MOJIYUCHUEC NPAKTHUICCKUX 3HAHWUH ¥ HABBIKOB MCIIOJIb30BAHMSI 3alpocoB Z[efICTBHH U 3a1pocoB

o0beHEHHS ¢ TpuMeHeHrneM SQL.

pPOONPE

Conepixanue

Co31aTh ¢ TOMOIIBIO 3aIPOCa HOBYIO TAaOJHILY.

Y 1anauTh 3anKCH C TIOMOIIBIO 3a1pOca YIaIeHHUS.
J106aBUTH 3aIIUCH C TOMOIIBIO 3a1poca J0OaBICHUS.
OOHOBHTSH 3aIHCH C ITOMOIIBIO 3aIIPOCOB Ha OOHOBJICHHE.

KonTpoJbHbBIE BOIPOCHI

Kak cosnats 3anpoc aeiictBus?

Uro Takoe IepeKpecTHBIN 3arnpoc?

Kaknumu cnoco6amMu MOXKHO CO31aTh EPEKPECTHBIN 3ampoc?

Kak co3nmats HOBYIO TaOIuUIly ¢ OMOIIBIO 3ampoca?

Kak 106aBuTh, OOHOBHUTE U yJATUTh 3aIHCH B TaOJIHIIE ¢ TOMOIIBIO 3ampoca?
OcHoBHas TuTepaTypa

arwpnE

[1-5] — cornacuo Tabmure paszgena 7.

HOHOJ’IHI/ITCJ’ILH&SI JaTeparypa

[6-13] — cornacHo Tabuuie paszgena 7.

JladopaTopnas pa6ora Ne 11. CoznaHue KIMEHTCKOTO MPUIIOKEHUS

IIe.m, HonyquHe MPaKTUYCCKUX HABBIKOB B CO3JaHUU IMPUIIOKEHUA I10JIB30BATEIA U pa3pa60TK1/I PYKOBOJACTBA

HOJIb30BATES.
Conep:xanue

1. Coszgate GpopMBI AT BBOJA KAXKIOH U3 TAOIUII-CIIPABOYHUKOB.

2. Co3nats cinoxHyoo GopMy 1uist TaOIUII, CBI3aHHBIX OTHOIICHHEM «1 KO MHOTHMY.

3. Co3narb KHONOYHYIO (hOpMy, KOTOpasi ObI IIPEAOCTABIISAIA JOCTYII KO BCEM CO3JaHHBIM (JOPMaM M 3aIpOCaM.

4. TlomectuTth B co3qaHHbIC (JOPMBI KHOIKH HAaBHTAIlMU IO 3alUCSIM ¥ paboThl ¢ (opMOH (3aKphITh, HareyaTaTb, BBIATH W3

o v

MPUIOKEHHS U T.JI.).
Co3ath MaKpoC U1l aBTOMAaTHYECKOM 3arpy3KH KHOMOYHON (JOPMBI IIPH OTKPHITHH Ga3bl JaHHBIX.
PaspaboTars pyKOBOJCTBO MOJIB30BATEIS.

Ortuer Kk J1a0opaTopHOii padoTe

OTYeT JOIKEeH COACPIKATh:
- OCHOBHYIO LIeJTb pabOTHI;
- OIMCaHNE MOCIIEIOBATEIbHOCTH BHIIOHEHHS 3a/1aHNS;
pacnevaTKy CXeM JaHHBIX M CO3aBaeMbIX SKPaHHBIX ()OPM M OTYETOB;
- pacredarky pa3pabOTaHHOTO PYKOBOJCTBA MOJIb30BATENS.

BapunanTtsl npeamMeTHOii 001acTH
Bapmuanr 1. CtpaxoBast KOMIIaHHS.

Horosopsr (Homep/loroBopa, [lara 3akmouenus, Ctpaxosas cymma, TapudHas craBka, Kox ¢punmmana, Kox Buna

CTpaxOBaHMUs)

Bun crpaxosanus (KonBuma, Hanmenosanme, KomuccnonHoe Bo3HarpaxicHue)
Ounnan (Kondunuana, Haumenosanue dpunuana, Anpec, Tenedon)
Bapuanr 2. CtpaxoBasi KOMIaHUs.

Horosopsl (Homep/loroBopa, /lara 3akmouenus, CtpaxoBas cymma, TapudHas ctaBka, Koa dunnana, Kox Buna

CTpaxOBaHUs)

Bun crpaxosanus (KonBuma, Hanmenosanme, KomuccnonHoe Bo3HarpaxicHue)
Bemmater (KogBeimater, Homep morosopa, [ara Beimiatsr, CymmaBeITaTen)
Bapuant 3. CtpaxoBas KOMIIaHHS.

Brmmater (Homep/lorosopa, Jlata 3akmrouennsi, Ctpaxoas cymma, CymmaBeimiater, Kon dummana, Kox Buna crpaxoBanms)

BunCrpaxosanus (KonBuna, Hanmenosanue, KomuccroHHOE BO3HAPAXKICHHUE)
Ounman (Kondunuana, Haumenosanue ¢punuana, Anpec, Tenedon).

BapuanT 4. Peanuzaryst roToBOH NpoIyKIIUH.

Tosapwi(KoaToBapa, HaumenoBaunue, OnroBasllena, Posununasliena, Onucanue)
Hoxynaremu(Konllokynarens, Tenedon, Paiion, Anpec)

Crnenxn(KonCuenku, ataCnenku, KonTosapa, Komaectso, Koallokynaresnst)
Bapuanr 5. Benenue 3aka3os.

3akazunku(Kon3akazunka, Hanmenosanne, Anpec, Tenedon, KonrakraoeJIno)
3aka3bi(Kon3akasa, Jlara3akaza, Cxunka, locTaBka)

3axazano(Kon3akaza, Kox3akazumnka, KommuecTso)

BapuanT 6. bropo 1o TpynoycTpoicTny.

Pa6otonarenu(KoaPaboronarens, Bun/lesrensaoctu, Anpec, TenedoH)

Crnenku (KonCouckatens, KonPaboronatens, lomxHocTs, XapakTepPaboTsl, KoMuccnoHnHsle)
Couckaremn (KonCowuckarenst, @amumust, Ums, OtyectBo, KBamudukanms, Huasie/lanHbIC)
Bapuant 7. HotapuanbHas KOHTOpA.

Kmentei(KonKnmenra, Hassanue, Bun/learensHocTr, Anpec, Tenedon)
Crenxu(KonCrienku, KogKmenrta, KonVcnyru, Cymma, Komuccnonnsie, Onncanme)
Yenyru(KonYeayru, Hazanue, Onucanue)

BapuanT 8. ®upma o npozaxe 3amyacrei.

[ocrasumku(Koalloctapumka, Anpec, Tenedon)

Heranmu(Kon/leranu, Hazanue, Aptuxyn, Liena, [Ipumeuanue)
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ITocraBku(Konllocrasmuka, Kog/leranu, Konnuecto, [laTa)

BapuanT 9. Kypcs! 10 HOBBIIICHUIO KBATN(DUKALIUH.

I'pynmsi(HomepI pynmsl, Criermansuocts, Otaenenne, KomnaecrBoCryneHToB)

[penonasarenu (Konllpenomasatens, ®@ammmus, Umst, Otuecto, Temedon)

Harpyska(KonlIpenonasarens, Homeplpynmel, KomrmuecteoYacos, Tun3ansaus, Omara)

Bapuant 10. Onpenenenue ¢paxyIbTaTHBOB I CTYACHTOB.

Crynentsl (KonCrynenra, ®amunus, Mms, OtaectBo, Axpec, Tenedon)

[penmetsi(Koallpeamera, Hazeanue, O6bvem, Turm)

YueonsrilInan(KoaCrynenra, Koallpeamera, Cemectp, Onenka, [IpenonaBarens)
OcHOBHas TuTeparypa

[1-5] — cornacHo Tabnuie pasnena 7.

HOHOJ’IHI/ITGJ’ILH&){ JaTeparypa

[6-13] — cornacHo Tabuwuie paszaena 7.

9.2. MeToanyeckue yKa3aHHs 110 BHINIOJHEHUIO KyPCOBOii paGoThl

Iopsaok BbINOJIHEHUS KYPCOBOii padoThlI.

KypcoBas paboTa mpeacraBiseT co0ol caMOCTOATENFHO BBIMNOJHEHHOE OOYYAIOIIMMCS JIOTHUYECKH
3aBepIIeHHoe rccienoBanue. [lpn BEIMOTHEHNN KypcOBO# paOOTHI 00yJarONIHiics JOIHKEH:

- COBEpIIECHCTBOBATH TEOPETUUECKUE 3HAHUSA MO JUCIHILUIHNHE «ba3bl JaHHBIX»;

- TMPOAEMOHCTPUPOBATH  CIIOCOOHOCTH  0000mIaTh, CHUCTEMaTH3MPOBaTh W aHAIW3UPOBAThH
nHGOPMAITUIO, HEOOXOTUMYIO JUTS TPOBEICHHSI UCCIECOBAHNS U PEIICHUS TTOCTABICHHBIX 33]1a4;

- TpuoOpecTH MPaKTHYECKHWE HABBIKM B OCBOCHHWU METOIOJOTHH HOPMAIHM3AllMd OTHOIICHWH MpU
CO3JIaHMH CXeMbI 0a3bl JAHHBIX JUIs KOHKPETHOM NPEeAMETHOH 00acTy;

- TpuoOpecTH MPaKTHYECKUE HaBBIKK NpoekTUpoBaHus b/I;

- TpuoOpecTH MpaKTHYECKHWEe HABBIKM 10 CO3JaHHWI0 0a3 MaHHBIX, CXEM JIaHHBIX, 3allOJIHEHUIO U
PEIaKTHPOBAHMUIO TaOJUI] TaHHBIX B BbIOpanHOi CYB/I;

- npuoOpecTH MPaKTUYECKHE HaBBIKK pean3alny 3anpocoB Ha SQL.

st BBITTOITHEHUST KypCOBOW pabOTHI MPpenoaBaTeh MPe0CTaBIsSeT 00yUYaroIeMycsl B COOTBETCTBHH C
HOMEpPOM BapHWiaHTa OKYMEHT, MPEICTaBILIIOMNNA CO00W MPEeaMETHYIO OO0JIACTh ISl TTOCTPOCHUs Oasbl
JIAHHBIX.

Pe3ynbTaThl BHIOTHEHUST KYPCOBOW paOOTHl 0(hOPMIISIIOTCS B BUIE TIOSICHUTEIEHON 3aIHCKH.

CTpYKTypHBIE DIIEMEHTHI TTOSICHUTETHHOHN 3aITHCKH:

— TUTYJIbHBIN JIUCT;

— COJIep)KaHue;

— BBEJICHHE;

— OCHOBHAas 4acTh,

— 3aKJIIOYEHHE;

— CITUCOK HCITOJIb30BaHHBIX HCTOYHUKOB;

— TpUJIOKEHUS.

Copep:xaHne BKJIIOYAaeT TIIOCIEIOBATEIbHO TIEPEYHCICHHbIE HAaWMEHOBAaHUS BCEX Pa3JIeNoB,
MO/Ipa3ieNioB U MPUIIOKEHHUH ¢ yKa3aHHEM HOMEPOB CTPAHHMII.

Bo BBemeHmn QOpMyIHpYROTCS — aKTyalbHOCTh, II€Nb W 3aJadd KypCOBOM paboThI, a Takke
YKa3bIBAIOTCSI METO/IbI, IPUMEHSIEMbIE JJIsl IPOEKTUpOBaHus 0a3bl aHHbIX (B]1), 1 Ha3BaHUE WCIIONB3yeMO
CUCTeMBI ynpasieHus 0azamu nanHeix (CYB/).

OcHOBHas 4acTh KypCOBOW PaOOTHI IOJKHA COJIEPKaTh ONMHCAHHE OCHOBHBIX 3TAllOB CO3MAHUS CXEMBI
0a3pl NaHHBIX Ui KOHKPETHOW mpeAMeTHOW oOmactu. [lpm »ToM B mepBoM pa3fen OCHOBHOM YacTd
KypcOBOH pa0OThl HEOOXOIUMO IPEACTaBUTh pe3ylbTaThl ER-MonenupoBanusi W HopMmanmuzanmu 0as3bl
JaHHBIX A7l TpeAMETHOH o0jacTh, a BO BTOPOM paslielie OCHOBHOM 4YacTH JOJDKEH OBITh MpeaCTaBIIeH
MIPOTOKOJI BBITIOJIHEHUSI OTIEpalliy co3aaHus 0a3bl JaHHBIX B BeIOpanHoH CYB/l n peanuzanuu pazinyHbIX
3armpocoB.

B npunokeHun ciegyeT mpejcTaBuTh pacnedaTki auarpamm ER-MonmenupoBanwms, TabmuI JaHHBIX U
CXEMBI IaHHBIX, IPOIPAMMHOTO TEKCTa U PYKOBOJCTBO ITOJIb30BATEIIS.

CIIMCOK HCIOJIBb30BaHHBIX HMCTOYHHKOB JOJDKEH B 0053aTENbHOM MOPSAKE COIepXkaTb Y4eOHYIO,
HAYYHYIO U METOJIMYECKYIO JINTepaTypy. [Ipu BHITIONHEHNH KYpCOBOW paboThl TpeOyeTcs UCIONb30BaTh HE
MeHee IISITH JINTEPaTypHBIX HCTOYHUKOB.

Peanuzamuss  0a3pl  NaHHBIX BHIMONHSETCS ¢ MmoMmomiplo BeiOpanHoW CVYBJl (unm  s3bIka
MPOTPaMMHUPOBaHMs, BKIMoUammero ¢yHkmun padotel ¢ bJl). MuHuManbHas peanu3anusi CUCTEMBI
oApa3yMeBaeT co3anre 0a3bl TaHHBIX U 3ampocoB Ha SQL.

BaxwnelimmM TpeOoBaHMEM, NPEABSIBIAEMBIM K KypcOBOH paboTe, SIBISETCS CaMOCTOSTEIbHBIN
xapakrep ee BbmoiHeHusA. OdopMieHre TMOSCHUTETBHOW 3alMCKH KypcOBOW paboOThl  TOMKHO
OCYILIECTBISTECS B CTpOroM cooTBercTBUM co crapgaprom DPIBOY BO «bpl'V» «Odopmienue
MOSICHUTENBHOM 3anucku yueOHoii padboteny CMK CTII 1.4-01-2005. TpeboBanus k opopMIeHUIO KypCOBOI
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pabotel mpenctaBiensl B 1.3.  [losicHuTenpHasi 3amMcka JOJKHA OBITH BBIMIOJHEHA akKKypaTHO, 0e3
ucnpasieHnii. O6beM IosiICHUTENFHON 3aMCKU TOMKEH cOCTaBIATh 2025 cTpaHull.

[losicHuTenbHAsA 3anMCKa KypcoBOi pabOThl JOJKHA ObITh BBIIIOJIHEHA aKKypaTHO, 0€3 UCIpaBIICHUH.
3akoHYeHHas paboTa MpeAcTaBIAeTCs MPENOoJaBaTelIo Al IPOBEPKU. B ciiydae BbIIBIEHMS IIPU IPOBEPKE
omMOOK M HETOYHOCTEH, OOydaromMiCs AOMyCKaeTcs K 3alluTe KypcoBOW pabOThI TOJNBKO MOCIE HX
YCTpaHEHHUS.

3amuTa KypcoBOi pabOTHI MpeaycMaTpUBAET BOMPOCH MO OCHOBHBIM pa3ziesiaM PaloTHI C IENB0
BBISIBJICHHSI YPOBHS C(DOPMHUPOBAHHBIX KOMIETEHIIMH U CAMOCTOSITEIEHOCTH BBITIOJTHEHHS.

10. MIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCIOJIb3YEMBIX ITPH
OCYHECTBJIEHUA OBPA30OBATEJIBHOI'O ITPOIECCA 110 JUCHUIIVIMHE
—  Microsoft Windows Professional Russian
—  Microsoft Office Russian
—  AnrtuBupycHoe nporpamMHoe obecrieuenue Kaspersky Security
— CmpasouHno-nipaBoBas cucreMa «Koncynprant Ilnroc»

— Microsoft Access

11. OMUCAHUE MATEPUAJIBHO-TEXHUUYECKOM BA3bI, HEOEXOJIUMOMI
JJIs1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 1TO JUCIUIIJIMHE

Buo Haumenosanue Ne JIk,
3anAmMuUA ayoumopuu Ilepeuens ocnoenozo 060opyoosanusn 113
1 3 4 5
JIx JleknmoHHas NurepaktuHas nocka SMART Board 680i2/Unifl, JIk Ne 1-
ayuTopus WuTepaktuBHbIi manmer Wacom PL-720, 9
(MyTHTUMEIMHHBIN | o omkn Microlab Solo-7C, Hoyr6yk Samsung
Kace) R610<NP-R610-FS08>, TeneBuzop mia3MeHHbIH
Samsung 63 PS-63A756T1M
JIP JlucriieHHbIH Cucremusbiit 6ok AMD A10-7800 Radeon R7 (12 JIP NeNe
KJ1acc mT.), CUCTEMHBIN OJIOK JJ1s CTa00BHISIIINX 1-11
nosib3oBareneit AMD A10-7850K (1 mr.), Monutop
Philips233 VS5QHABP (13 mir.)
KP JlMcrieHbIi Cucremusbiit 6ok AMD A10-7800 Radeon R7 (12
KJacc mT.), CUCTEMHBIN OJIOK JJ1s CITa00BHISIIINX

nonb3oBareneit AMD A10-7850K (1 mr.), MonuTop
Philips233 VSQHABP (13 mir.)

KP UuranpHbli 3ai1 O6opynosanue 10 1K 15-2500/H67/4Gb(moHUTOD

Nel TFT19 Samsung);
CP YwuTanbHBIN 3271 O6opynosanue 10 I1K 15-2500/H67/4Gb(moruTOp -
Nel TFT19 Samsung);

npuntep HP LaserJet P2055D
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®OHJ OHEHOYHBIX CPEACTB AJIs1 MPOBEJEHUS
IMPOME/XKYTOYHOU ATTECTAIIUHU OBYUYAIOIIUXCHA IO JUCIUIIJIMHE

1. Onucanue GpoHIa OLIEHOYHBIX CPeACTB (IACHOPT)

Ipunoxenne 1

Ne
KOMIIE DJieMeHT
Paznen Tema DOC
TeHUH | KOMIETeHIHH
U
5. 5.1 [I'pynmupoBKH  CTaHOApTOB: IO | BOMPOCH K
Kuznennsiit npeaMeT CTaHIapTH3aLIUH, o | ’K3aMeH
CNI0COGHOCT ouKa B/ ch)el K ZIO e oﬂrgﬂmauym mo | 5.1-5.5 g
HUCIIOIB30BATh YTBCPAAIONT p T, -
HODMATHBHO- METOIUIECKOMY NCTOYHHKY.
p 5.2 Crangaptel kommuiekca ['OCT 34
MIPaBOBbIE
Ha co3nanue u passutue AC
JOKYMEHTHI, .
MCS RV HADOHEL 5.3 MexayHapoaHbIit CTaHmapT
OIIK- | MWHAPOAE. ISO/IEC ~ 12207:  1995-08-01  Ha
1 OpraHU3aIHIo KUZHEHHOTO UKIIA
OTEUYECTBEHHEIE
MPOAYKTOB MPOTPaMMHOTO 00eCreYeHus
CTaHIAPTHI B
(I10)
obnactu
HH(OPMALHOHH 5.4 CogepxaHre OCHOBHBIX IIPOIIECCOB
pMart KL UC (ISO/IEC 12207)
BIX CHCTEM U
TexXHONOM 5.5 Cragun CO3/IaHus CUCTEM
(ISO/IEC 15288 System life cycle
processes)

[IK-14 | cmocobHOCTB 1. OcHOBHEBIE 1.1 HWadopmanus u naHHbIC BOTIPOCHI K
OCYIIIECTBIISITH MTOJIOKEHUS 1.2 HVudopManroHHBIE CHCTEMBI 3a4eTy
BeneHue  0aswbl | Teopuu B/I. 1.3 Konuenuus 6a3 1aHHBIX 1.1-1.5
JTAHHBIX u 1.4 OcHoBHBIE TOAXOIBI K 00paboTKe
MTOIIEPIKKY nHPOpMAIMM B  aBTOMATHU3WPOBAaHHBIX
WHPOPMAITUOHH WHPOPMAIMOHHBIX CHCTEMax
oro 1.5 Cucrembr ympasieHuss 0Oazamu
obecrniedeHus JTAHHBIX
peureHus 1.6 Kiaccudukanus 6a3 qaHHBIX
MIPUKIIATHBIX
3a/aq

2. Mogenn 2.1 Mogenmn naHHbIX. Mepapxwueckas | BOMPOCH K
JTAHHBIX. Monenb  maHHbIX. CereBas  Mojenb | 3a4ery

JTAHHBIX. O0BekTHO-OpueHTHpoBanHas | 2.1-2.5

Monenb  JaHHBIX.  [locTpensimonHas

MOJIEJIh IAHHBIX.

2.2 Mojenu BBIUUCIEHUNA

2.3  Pensanuonnsle CUCTEMBI ul2

npasui Konna

2.4 Hopmanuzauus

2.5 Cepsepsl 0a3 JaHHBIX
3. 3.1 Pensumonnas anredpa BOIPOCHI K
Pensaumonnsie | 3.2 OcHOBHBIE H  JOMOJHHUTEIBHBIC | SK3aMEHY
MOJCIH U OTIEPAINH PENSIIMOHHOMN aNTreOphI 3.1-3.6
SI3BIKH. 3.3 PenstiioHHas MOJIENb JaHHBIX

3.4 enoctrocts BJ|

3.5 [IIpeumyiecta pesipuonHon B/l
3.6 IlpeumymiectBa ¥  HEIOCTATKU
CYB]J
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5. 5.6 JKuznennsie LIUKJIBL | BOIIPOCHI K
Kuznennsiit WH(POPMALIMOHHBIX CHCTEM. 9K3aMEHY
ouka B/ 5.7 XusHeHHBIN MK NpUIoKeHus 6a3 | 5.6-5.11
JAHHBIX
5.8 llenu u 3a1a4n NPOCKTUPOBAHUS
5.9 Tlomxoasl K MPOSKTHPOBAHUIO Oa3bl
JTAHHBIX
5.10 DOramel  mpoekTUpoBaHMS ~ 0asbl
JaHHBIX
5.11 Tlonp30BaTeaLCKHE MIPEACTABICHUS
7. 7.1 CocraB u Ha3HaueHue s3p1ka SQL | Bompochl k
Crpyktypupo | 7.2 Pensuuonnsle onepanuu. Komanasl | sk3aMeHy
BaHHBIN S3BIK | A3bIKA MAHUITYJIMPOBAHUS JAHHBIMHU 7.1-7.3
3arpocoB 7.3 Komanga SELECT
SQL.
4, 4.1 TIlonstue npeaMeTHON 00J1aCTH BOTIPOCHI K
[IpenmerHas 4.2 Knaccuduxamms 00BEKTOB | SK3aMEHY
0o0nacTh 6a3pl | MpeIMETHON 00IacTH 4.1-4.8
CIOCOOHOCTH JTAHHBIX U ee 4.3 HWudopmannonnas MOJIETh
cobuparp MOJICTIH. MpeIMEeTHON 00acTH 0a3bl TAHHBIX
JETATHHYIO 4.4 OyHKIMOHAJIbHAS MOJEIb
WHPOPMALIUIO npeaMeTHON obmacTh 6a3bl JaHHBIX
[IK-6 | mns 4.5 buzHec-Moaenb MIPOIIECCOB
(hopmanmzanmm (wepapxust QyHKINUNA CHCTEMBI)
TpeOOoBaHUIA 4.6 Mogenb MOTOKA JaHHBIX
MOJIb30BaTeNIeH 4.7 Mopnenp  KM3HEHHOTO  IMKJIA
3aKa34ynKa CYIIHOCTH
4.8 KoHuTponb KauecTBa pe3yJdbTaTOB
aHaJM3a MpeIMeTHON 00JIacTH
IIK-7 | cmocoGHOCTH 6. 6.1 Uro Takoe mpoekTHpoBaHHE 0a3bl | BONPOCHI K
MPOBOJUTH [MpoekTHpoBa | AaHHBIX IK3aMEHY
OITMCaHue Hue b/JI. 6.2 Metogonorust  KoHuentyajibHoro | 6.1-6.6
MPUKJIATHBIX NPOCKTUPOBAHMS  PEJIMOHHBIX  0a3
MPOIIECCOB U JTAHHBIX
WHPOPMAITUOHH 6.3 Merogonorus JIOTHYECKOTO
oro NPOCKTUPOBAHMS  DEJIMOHHBIX  0a3
obecnieyeHust JTaHHBIX
peleHus 6.4 Hopmamuzanus ©  HOpMajbHBIC
TPUKJIATHBIX (bopMBI
3a7a4 6.5 Anxomanmun
6.6 Metoaonorus (u3nIeCcKOro
MPOSKTHUPOBAHUS  PEJISIIIMOHHBIX 0a3
JTAHHBIX

2. DK3aMeHAIlMOHHBIE BOMPOCHI (BOMPOCHI K 3a4eTy)

Komnerenunu N
Ne BOITPOCHI K 3AUETY *H
HaMMeHOBaHUe
n/n
Kon Omnpenenenue pa3aena
1 2 3 4 5
IIK- CITOCOOHOCTE 1.1 HWudopmanus u naHHbIC 1. OcHoBHBIC
1. 14 OCYILECTBIISTD 1.2 HuadopmanuoHHbIE CHCTEMBI TOJIOXKCHHUS
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BeJeHHE 0a3bl
IAaHHBIX U
MOICPKKY
WH(POPMAITMOHHOTO
obecreueHus
pelieHus
MPHUKJIaIHBIX 32134

1.3 KoHuenuus 06a3 1aHHBIX

14 OcHoBHBIE TOIXOABI K 00pabOTKe
HHpOpMAIUH B ABTOMATH3UPOBAHHBIX
WH(POPMAITMOHHBIX CHCTEMaX

1.5 Cucrems! ynpasneHus 6a3aMu TaHHBIX

1.6 Knaccudukanus 6a3 qaHHBIX

teopuu b/JI.

2.1.Mopaenu JIaHHBIX. Hepapxuueckas
Monmens gaHHeIX. CereBas  MoJenb
naHHBIX.  OOBEKTHO-OPHEHTUPOBAaHHAS
Mozmens  JaHHBIX.  l[locTpemsimmoHHAS
MOJIETTh TAHHBIX.

2.2.Monenu BEIYUCIEHUN

2.3. PensiOHHbBIE  CHUCTEMBI

Konna

nl2 mpaBua

2.4. Hopmanu3zanust

2.5. CepBepnl 0a3 qaHHBIX

2. Mogenu
JTaHHBIX.

3.1. PensipionHas anreopa

3.2. OCHOBHBIC H JIOMOJIHUTEIILHBIC OMEPaIUU
PEISIIMOHHON anreOpbl

3.3. PensammionHas Moaeib JaHHBIX

3.4. lenoctHocTh BJ]

3.5. [Ipenmyiectsa pensiponHon b/l

3.6. IIpeumyiectra u Hegoctatku CYB/]

3. Penstiinonnnie
MOJIETN U A3BIKH.

Komnerenunu
e " 9K3AMEHALINOHHBIE Ne u
- BOITPOCHI HaMMeHOBaHHeE
n/n
Kon Omnpenenenue pasjaena
1 2 3 4 5
5.1 TI'pynmupoBku CTaH/IApTOB: mo | 5. KuzHeHHBIN
CIIOCOOHOCTH NIPEIMETY CTaHapTU3aLUH, no | uukia B/I.
HCIIOJIE30BATh YTBEepXKAArOIIEH OpTraHH3aINH, 1o
HOPMaTHUBHO- METOJIUIECKOMY UCTOYHHKY.
MIpaBOBbIE 5.2 Crangaptel kommiekca [OCT 34 nHa
JIOKYMEHTHI, co3nanue u pazputue AC
1 OIIK- | MexXayHapOIHbIE U 5.3 Mexnaynapoansiii crangapt ISO/IEC
' 1 OTEYECTBCHHBIC 12207:  1995-08-01 Ha  opraHuW3anuIo
CTaHJApTHI B YKUZHEHHOT'O IIUKIIA MPOTYKTOB
obnactu nporpamMmMHoro obecnieuenus (I10)
WH(POPMAIMOHHBIX 5.4 CopepxaHne OCHOBHBIX IPOIIECCOB
CUCTEM U XKL UC (ISO/IEC 12207)
TEXHOJIOTHH 5.5 Craguu cosganus cucrem (ISO/IEC
15288 System life cycle processes)
4.1 Tlonsarue mpeaAMETHON 00JIaCTH 4. TlpenmeTHas
4.2 Knaccupukanus 00BEKTOB | 001acTh 6a3kl
npeaMeTHON obiacTu JTAHHBIX U €€
CIIOCOOHOCTH
o — 4.3 HWudopmannonHas MOJIETb | MOJEIIH.
npeMeTHON 00yacTh 0a3bl JaHHBIX
JeTaIbHYIO .
4.4 OyHKUIUOHATHHAS MOEIH MPEAMETHOM
T1IK-6 UHGOPMAIUIO IS
obnactu 0a3bl JAHHBIX
2. (hopmanuzanun
. 4.5 buszHEeC-MOACNb TPOIECCOB (MepapXus
TpeboBaHUit N
N (GYHKLIUI CUCTEMBI)
MoJIb30BaTENEH
4.6 Mozens IIOTOKA JAaHHBIX
3aKa3uuKa
4.7 Monenb )KU3HEHHOTO IUKJIA CYIITHOCTH
4.8 KouTponmb  KkadecTBa  pe3yNbTaTOB
aHaJM3a NpegMeTHON 00sacTu
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5.6 KusHeHHble IUKIBI HHPOPMALMOHHBIX | 5. JKu3HeHHBIH
CHCTEM. uuki BJI.
CIIOCOGHOCTS 5.7 JKu3HEHHBIA TUKII TIPWIOKCHHS 0a3
OCYILIECTBIAT AAHHBIX
BeICHHE 6a3bl 5.8 llenwu u 3a1a4un NPOCKTUPOBAHUS
JTaHHBIX 5.9 TIloaxompl K MPOESKTHPOBAHUIO Oa3bl
IK-
3 14 MOAJIEPKKY JTAHHBIX
HH(OPMALOHHOTO 5.10 DOrambl mpoeKTUPOBaHUs 0a3bl TaHHBIX
obecrieueHus 5.11 Tlonwp30BaTeaLCKHE MIPEACTABICHUS
peteHus 7.1 CocraB u Ha3HaueHue s13bika SQL 7.
NPUKIIAJHBIX 3a/1a9 | 72 Pensiuonsble  onepanuu. Komanasl | CTPYKTYpHpOBaHH
sI3bIKa MAaHHUIYJIMPOBAHUSA TaHHBIMH BIi S13BIK 3aTIPOCOB
7.3 Kowmanna SELECT SQL.
6.1 UYro Takoe mnpoeKkTupoBaHue Oa3wl | 6.
JTAHHBIX [IpoexkTupoBanue
CIIOCOOHOCTBIO 6.2 Merononorus KoHIenTyansHoro | BJI.
MIPOBOJIUTH MPOCKTHPOBAHUSI PEIISIIIMOHHBIX 0a3 TAHHBIX
OIIMCaHHUE 6.3 Merononorus JIOTUYECKOI0
IPUAKIIATHBIX MPOSKTHPOBAHMSI PEISIIIMOHHBIX 0a3 TaHHBIX
4. 1K-7 IIPOLECCOB U 6.4 Hopmamuzanus 1 HOpMaJIbHBIE POPMBI
HH()OPMAITHOHHOTO
obecrieyeHusl 6.5 Anomanuu
npn}(ﬁzgl}fg:iauaq 6.6 Merononorus ($u3nyecKoro
MPOEKTUPOBAHUS PEISIIIMOHABIX 0a3 TAaHHBIX

3. Onucanue noka3zarejieil 1 KPpUTEPHEB OLeHMBAHUS KOMIIeTEHIUIt

Iloka3zarenu Ouenka Kpurepun
y— Or1eHKa «324TEH0Y BBHICTABISCTCS B CIIyYae, eCIn
(OHK‘].). CTyﬂeHT I[eMOHCTpI/IpyeT.
—  HOPMATHBHO-TIDABOBBIE JIOKYMEHTSI, —  BCECTOpPOHHEE CIECTGM&TPI‘I;CKOC 3HAHUE
MEXITyHapOJHBIE M OTEUeCTBEHHBI OCHOBHBIX MIOJIOXKCHUH TEOpUH 0a3 NaHHbBIX;
CTAHJAPTHI B 061aCTH MHGBOPMAIHOHHBIX - npaBanHoe BBITTOTHEHHE 1a00paTOPHBIX
CHCTEM U TeXHOJOTHIA: 324YTEHO 3aJaHuli, HAMpaBJICHHBIX Ha VI/ICHOJIL?;OBaHI/Ie
(ITK-14): rIyOOKHX TEOPETHYCCKHX 3HAHWH M OBIIAJCHHE
HaBBIKAMU TPUMEHEHUS COBPEMCHHBIX METOJIOB
—  KIacCH(DUKALUIO U MOJCIH JIaHHBIX; .
N cbopa, 0OpabOTKM U aHAJIH3a JaHHBIX;
—  OCHOBHLIE TIOJOKEHHMH KOHIEMIUN
—  BIIAJIEET COBPEMCHHBIMH METOaMU
0a3 MaHHBIX W TPHUHIUIIOB ITOCTPOCHHUS
643 JAHHBIX: MIPOSKTHPOBAHUS 0a3bl JTAHHBIX.
’ OI1eHKA «He 3a4TeHO0» BBHICTABISICTCS B CIIydae, eClid
— cucreMsl ynpasinenus bBJI; .
CTYICHT IEMOHCTPUPYET:
— OCHOBHBIC TMPEIUIOKEHUS  S3BIKA
—  CYIIECTBCHHBbIC MPOOEIbl B  3HAHWU OCHOBHBIX
3anpocoB SQL; N 6 .
([1K-6): MOJIOKECHU TeOpUH 0a3 TaHHBIX;
) He 324YTeHO0 —  NPHUHIMITHAILHBIC ONIMOKY TPH BBHIIOJIHCHUH
— OCHOBHBIC HampaBjeHHs cOopa u o
s v J1a00pATOPHBIX 3aaHHiA, HATPABICHHBIX Ha
aHaau3a TPeOOBAHMH MMOJIb30BATEICH; o
(TIK-T): HCIIOJIb30BAHUE TCOPETUICCKUX 3HAHUH U
: OBJIAJICHUE HABBIKAMH IIPUMEHEHHUS COBPEMEHHBIX
— OCHOBHbIE KOHCTpYKIHH METOJI0B cOopa, 00pabOTKH M aHAIN3a JAHHBIX
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nH(OPMAMOHHONW MOEIH TPEIMETHON
00actu 0a3bl JAHHBIX;

—  OCHOBHEIE KOHCTPYKIIUU
(YHKIIMOHATBHOW MOJEIU HPEAMETHON
o0Jacru, npeHa3HaYeHHBIX JUTS
OIUCAHHUS TPOIIECCOB 00paboTkH
nHpOpMAaINH,

Ymerhb

(OI1K-1):

—  WCIONB30BaTh HOPMAaTHBHO-

MpaBOBbIC NOKYMCEHTBI, MCKIYHApOAHBIC
U OTCYCCTBCHHLIC CTAaHAAPTHI B obnactu

nH(pOpMaIMOHHBIX CHCTEM u
TEXHOJIOTHIA;

(TIK-14):

— BBIOHWpATH HMHCTPYMEHTAIIbHBIE
CpeacTBa u TEXHOJIOTUU
npoexkrupoanus bJl;

— TNpPUMEHSAThH METOJIbI

MPOSKTHPOBAHMUS 0a3 JaHHBIX,
— pabortats B kKoHKpeTHOH CYB/I;

— paboTtath ¢ 0a3oli  JaHHBIX
cpenctBamu sizbika SQL

(IIK-6):

— pa3pabarbBaTh  KOHIICTITYyaJbHYIO
MOJIeNb PUKJIIaTHON 00JIACTH;

(IIK-7):

—  HUCIIOJIb30BaTh METO0JIOTHIO

MOJICTTUPOBAHUS «CYIIHOCTh-CBS3bY;
— ucnoas3oBath Mertogonoruto IDEFO;

Baaners

(OI1K-1):

— HaBBIKAMH DPabOTBI ¢ HOPMATHUBHO-
MIPaBOBBIMU JIOKYMEHTaMH,
MEXIYHAPOAHBIMH U OTCUYECTBCHHBIMU
CTaHJapTaMH B obxacti
nH(pOpMaMOHHBIX CHUCTEM u
TEXHOJIOTUH,

(TTIK-14):

— HaBbIKaAMH MPUMEHCHUA
COBPEMEHHBIX METOIOB cbopa,
00pabOTKK U aHAIN3a JAHHBIX;

— HaBBIKAMH peamu3anm

MIPOEKTUPOBaHUS persiiMoHHON b1,
— HaBbIKaMHu pabOTHI B KOHKPETHOM

(TIK-6):

— HaBBIKAaMH MOCTPOECHHUS
KOHIIENTYaJIbHOH MOJIeNId TMpeIMETHOU
obuacru,

(TIK-T7):

— HaBbslikamu ER-mMoznenupoBanus;

— HaBBIKAaMH paboTsI c
HHCTPYMEHTAJIbHBIMHU cpelcTBaMu

ITPOCKTUPOBAHUSA 0a3 JaHHBIX.

O1ieHKa «OTJIMYHOY BBICTABIISICTCS B CIydae, eciu
CTY/IEHT JIEMOHCTPUPYET:

—  BCECTOpPOHHEE CHCTEMaTHUYECKOE 3HaHHE
OCHOBHBIX TIOJIOXKCHUH TeOpuu 0a3 NaHHBIX;
—  BCECTOpPOHHEE 3HaHHE CTaHJIAPTOB npu
MPOCKTHUPOBAHUU 0a3bl JAHHBIX;
OTJINYHO —  TpaBWIBHOE BBITTOJTHEHUE 71a00paTOPHBIX
3aJaHWl, HaNpaBICHHBIX Ha  HCIOJH30BAHUE
TITyOOKHX TEOPETHYECKNX 3HAHWN W OBIIAJCHUE
HaBBIKAMU TPUMEHEHHS COBPEMEHHBIX METOIOB
cbopa, 0OpabOTKM 1 aHAJIH3a JaHHBIX,
—  BiIageeT COBPEMEHHBIMH METOJaMHU
MPOCKTUPOBAHUS 0a3bl JAHHBIX.
OI1IcHKA «XOPOII0Y BBICTABIIACTCS B CIIyYae, SCIIU
CTYJICHT JIEMOHCTPUPYET:
—  HEJOCTAaTOYHOE IIOJHOE 3HAHHUE OCHOBHBIX
TIOJIOXKCHUH Teopuu 0a3 TaHHBIX;
—  HEJOCTAaTOYHOE 3HAHUE MEXIYHApOJHBIX W
OTEUYECCTBEHHBIX CTaHNIAPTOB, UCHOIB3YEMBIX TIPH
MIPOCKTHPOBAHNH 0a3bl JAHHBIX;
X0pOoIIo
—  BBIINOJHEHHEC C HECYIICCTBCHHBIMU OIIMOKaAMU
J1a00paTOPHBIX 3aJaHWii, HANpaBJICHHBIX Ha
HCTIONIb30BAaHUE  TEOPETHUYSCKUX  3HAHUH U
OBJIQJICHUC HaBBIKAMH MPUMCHCHHS COBPEMCHHBIX
METOIOB cOopa, 00pabOTKK U aHAIN3a JaHHBIX;
— HE B IOJHOH Mepe BIAIACET COBPEMCHHBIMHU
METOZaMH{ POCKTUPOBAHUS 0a3bl JaHHBIX.
O1eHKa «y/I0BJI€TBOPUTEIbHOY BBICTABISCTCS B
ciTydae, eClIH CTYACHT IEMOHCTPUPYET:
—  YacTHYHOE 3HAaHHWE OCHOBHBIX MOJIOKCHUH TEOPUHU
0a3 JaHHBIX,
— YaCTHMYHOE  3HaAHHE MEXIYHAPOAHBIX |
OTEYECTBEHHBIX CTAHIAPTOB, UCIOJIB3YEMBIX IIPU
yAOBICTBOPH MPOSKTHUPOBAHUU 0a3bl JAHHBIX;
TeJbLHO
—  YaCTHYHOE BBITIOJTHEHHE OImMOKaMu
J1a00paTOPHBIX 3aJaHWii, HAMpaBJICHHBIX Ha
HCTOJIb30BAaHUE  TEOPETHUYSCKUX  3HAHUH U
OBJIQJICHHE HAaBBIKAMH MMPUMEHEHHS COBPEMEHHBIX
MeTOZOB cOopa, 00pabOTKK U aHANN3a JaHHBIX;
— HEe B IONHOH Mepe BIAACeT COBPEMCHHBIMH
METOJaMH IPOCKTUPOBAHUS 0a3bl JaHHBIX.
O1eHKa «HEYA0BJIEeTBOPUTEIbHOY BBICTABISICTCS B
ciIydae, eCJIH CTYACHT IEMOHCTPUPYET:
—  CYIIECTBCHHBbIC MPOOEIbl B  3HAHWU OCHOBHBIX
TMIOJIOKEHHUH Teopun 0a3 TaHHBIX;
—  CYIIECTBEHHbIC NPOOETbI B 3HAHUU OCHOBHBIX
CTaHJApTOB B 00J1acTH WH(OPMAIMOHHBIX CHCTEM
W TEXHOJIOTUH;
HEYAOBICTBO | _ MPUHIUIAAIBHBIC OIIMOKH TPU  BBITOJHEHUU
puTEILHO 1a00paTOPHBIX 3aJ]aHWii, HANpaBIICHHBIX Ha
UCTOJIB30BAaHUE  TEOPETHYSCKUX  3HAHAH U

OBJIQJICHUC HABBIKAMH NMPHMEHEHHS COBPEMECHHBIX
METOJIOB cOOpa, 00pabOTKH U aHAIH3a JaHHBIX.
He BJIaJIeeT COBPEMEHHBIMU
MPOCKTHPOBAHUS 0a3bl JAHHBIX.

METOJIaMH
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4. MeToauyecKkue MaTepHaJibl, OMNpede/siiOllde NPOUeAYPbl OLEHUBAHUS 3HAHUM,
YMEHHi, HABbIKOB M ONbBITA /IeATEIbLHOCTH

Henr w 3amaunm gucummiuHbl b1.5.b18 ba3el manHpIX  mpenctaBieHsl B pazaene |
HacTosAwIel padoueil mporpaMMbl. MecTo TUCHUIUIMHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl
MIPEJICTaBJICHO B pa3jelie 2 HacTosIIel pabodei mporpaMMel. Pactipenenenue oObemMa JUCIUTITHHBI
no ¢opmam oOyueHHUs C yKa3aHHEM BHJOB YYEOHBIX 3aHATUN TNPEACTaBIEHO B pazaene 3
HacTosimed paboueil mporpammel. CoaepKaHue TUCHMIUIMHBI yKa3aHO B pasfene 4 HacTosmeil
paboueii mporpaMMel.

Y4eOHO-METOIUYECKUE MAaTepHalibl s CaMOCTOSITENIBHOH paboThl  CTYIEHTOB IIO
JTUCIUILINHE HaXOJATCS B CBOOOJHOM JOCTYIE B COOTBETCTBHHU C pa3zesioM 6 HacTosueil padoueit
MIpOrpaMMBl.

[Ipy u3ydeHUH JUCHUIUIMHBI HEOOXOAMMO HCIIOJIb30BAaTh JIUTEPATYpy, YKa3aHHYI B
paszmene 7 Hacrosimed pabodell mporpamMmbl, a TaKXKe MEpPeYeHb PEeCcypcoB HH(POPMALMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTH «VHTepHeT», MpeACTaBIeHHBIX B pa3zesie 8 Hacrosield padoueit
MpOrpaMMBbl.

KoHncynpTanuu uisi CTyJIEHTOB MO JUCIHILIMHE MPOBOJSATCS B COOTBETCTBUU C IpadUKOM
MIPOBEJICHUST KOHCYJbTAIlMH, MPEICTABICHHOM Ha CTEHIE Kadeapbl, 3a KOTOPOH 3aKperuieHa
yKa3aHHas JUCIUILINHA.

K 3adery, sk3aMeHy  JIONYCKArOTCS CTYJIEHTHI OYHOW (OpPMBI OOYYCHHS, KOTOPBIC
BBIMIOJHIWIM, O(QOPMIJIM W 3allUTWIM Bce JiabopaTopHble pabOThl, MPEIyCMOTPEHHBIE B
KOHKPETHOM cemecTpe. MeToandeckue yKa3aHusl 10 BBIMOJHEHUIO U O(OPMIICHUIO MPECTaBICHBI
B pazzaene 9.1. Hactosiei paboueit mporpaMmBbi.

K »K3aMeHy JomycKarTcs CTYIACHTBI 3a04HOU (OpMBI OOYYEHHUS, KOTOPHIE TEOPETUUCCKH
MOJITOTOBJICHBI TI0 BCEM BOMPOCAM U BJIaJICIOT HaBBIKAMU MIPOEKTUPOBAHUS 0a3bl TaHHBIX.

NudopmaninoHHble TEXHOJIOTHUH, UCIIONB3YEMbI€ TIPU OCBOCHUM JTUCHIMIUIMHBI, TIEPEUNCICHBI
B paznene 10 HacTosmel paboueil mporpamMMsl.

OueHka 3HAaHWUW, YMEHHM, HABBIKOB OCYIIECTBISIETCS B MPOIECCE MPOMEKYTOUHOMN
aTTecTallid O0YyYarolMXCcs MO AUCUUIUIMHE, KOTOpas OCYIIECTBISETCS B BHIE 3K3ameHa. Jlns
OIICHUBAHMSI 3HAHWUW, YMEHUH, HABBIKOB UCTIONB3YIOTCA POC 1o TUCHUTUIMHE.

3aueT, SK3aMeH MPOBOJIATCS B YCTHOM opMe MO BBITAHHOMY MPEIoiaBaTesieM 3a/1aHuUI0.

[To mToraM BBITIOJTHEHHOTO 3aJaHUs TMPENOAaBaTeNb OLIEHUBACT YPOBEHb 3HAHUU, YMECHHI,
HaBbIKOB. OmnucaHue moka3aTenel 1 KpUTEpHUeB OLIEHWBAHUS KOMIETEHIIMM, CPOPMUPOBAHHBIX 1O
WUTOTaM W3YYCHHS TUCUUIUIMHBI, TIpeacTaBiieHo B pazaene 3 Ilpunoxenus 1 Hacrosmen padoueit
nporpamMmbl. OCHOBHBIMM ~ OLICHOYHBIMM  CpPEJICTBAMH TIPH TMPOBEJCHUU IPOMEKYTOUHOU
aTTECTAIUU SIBIITIOTCS] BOMPOCHI K HK3aMEHY.
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IMpunoxenne 2
AHHOTANMUA
padoyeil NporpaMMbl JUCHUILTHHBI
Ba3bl 1aHHBIX

1. Heab u 3aa1a4n TUCHUILIHHBI

eab AMCHUIIHHBI

- OBJaJIeHuE OOYYaAIONUMHUCS OCHOBAMHU TCOPETHUYECKUX W MPAKTUYCCKUX 3HAHUN B 0OJIACTH
0a3 JaHHBIX, COBPEMEHHBIX HHCTPYMECHTAJIBHBIX CPEJICTB MOJCIMPOBAHUS U YIPaBICHUS
JOCTYTIOM K MH()OPMAIIMOHHBIM MaCCHBAM

OCHOBHBIMH 3a1a4aMU JUCLMILIMHBI SBIISIOTCA:
U3y4yeHHE TEOPETUYECKHX M IPAKTHUECKUX OCHOB IPUMEHEHUs BO3MOXKHOCTEH 0a3 IaHHBIX
(MpOEKTUpPOBaHUE, BEICHUE U UCIIOIb30BaHUE 0a3 JaHHBIX).

2. CTpyKTypa IHCHHUIIHHBI
2.1 PacnpeneneHue TPYIOSMKOCTH TI0 OTICIBHBIM BHJAM YYE€OHBIX 3aHATHH, BKIIOYas
camMocCTosTeNbHYI0 paboTy: 35 4. nekiuu, 534. maboparopHbie pabOTh, CaMOCTOSITENbHAS paboTa
101 4.

OO01mast TpyA0eMKOCTh JUCIUTUINHBI cocTaBisieT 216 waca, 6 3a4eTHBIX €IUHUIIBI

2.2 OCHOBHbIE pa3/ieJibl JUCIUILIUHBI:

1 - OcHoBHBIE NONI0kEHUS Teopuu b1,

2 - Monenu naHHBIX.

3 - PensiioHHbIe MOAETH U S3BIKH.

4 - TlpenmeTHast 06nacTh 6a3bl JAaHHBIX.

5 - )Kuznennsrit mukir b1,

6 - [IpoextupoBanue b/I.

7 - CTpyKTypHpOBaHHBIN s13bIK 3amipocoB SQL.

3. [lnanupyembie pe3yJibTaThl 00yUeHUs (MepeuyeHb KOMIeTEeHIIUI)
[Tponiecc n3yyeHHs JUCUUIUIMHBI HApaBjIeH Ha (OPMUPOBAHHUE CIETYIONNX KOMITETEHIIUHI:
OIIK-1 - cnocoOHOCTh HCIONIB30BaTh HOPMATHUBHO-TIPABOBBIE JOKYMEHTHI, MEXKJIYHAPOJIHbIE U
OTEYECTBEHHBIE CTAHAAPThI B 00JaCTH MHPOPMALIMOHHBIX CUCTEM U TEXHOJIOTUH;
[1K-14 - CIIOCOOHOCTh ~ OCYIIECTBISATH  BeleHHWE  0a3pl  JaHHBIX U TMOAJIEPKKY
UH(POPMAIIMOHHOTO 00eCIIeueH s peIIeHHsI MPUKIIAIHBIX 3a7ad,
ITK-6 - cnocoOHOCTRIO coOMpaTh JeTanbHyl0 HHpopMaiuio i (popManuzauuud TpeOOBaHUM
NOJIb30BaTeNNe! 3aKa3umKa,
[1K-7 - cnocoOHOCTBIO MPOBOJIUTH ONHCAHWE MPUKIAJHBIX MPOLECCOB U HH(GOPMAIMOHHOTO

obecreueHus pCUICHUS NPUKIIAHBIX 3a1a4.

4. Bux npoMeXyTOYHOI aTTecTallMu: 3a4€T, SK3aMeH
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Ipunoxenne 3

IIpomoxon 0 0ononneHuAX u UIMEHEHUAX 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:

IIporokon 3acenanus kadeapsl Ne OT «__ » 20 r.,

(paspabomuux)

3aBenyromnuii kageapoit

(noonucs) (®.1.0.)
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[lporpamMa cocTtaBieHa B  COOTBETCTBHM C  ()eCpAIbHBIM  TOCYIapCTBEHHBIM
06pa3OBaT€.HBHBIM CTaHdapTOM BBICHICTO O6pa3OBaHI/ISI 10 HaIpaBJICHHUIO HOATOTOBKHU
09.03.03 Ilpuxnannas napopmarrka ot «12» mapta 2015 r. Ne 207

st Haoopa 2014 roaa: u yueoHbiM tiianoM GI'BOY BO «bpl'Y» st 3a04H0i hopmbl 00yUueHus
oT «03» utonst 2018 r. Ne 413

s Haoopa 2015 roaa: u yue6HsM maHoM @I'BOY BO «bpl'V» ans ouHolt ¢popmbl 00ydeHus
oT «03» utomnst 2018 r. Ne 413, 3a0unoit popmbl oOyuenust ot «03» uromnst 2018 1. Ne 413

st Haoopa 2016 roaa: u yue6HbM ianoM OI'BOY BO «bpl'Y» mis ouHoi GopMbl 00ydeHHS
oT «05» mast 2016 r. Ne 342

IIporpammy cocraBuiI:

Baxpymesa M.IO., nonent 6a3. MulT, noueHr, k.¢pu3.-MaT.H.

Pabouas mporpamma paccMoTpeHa U yTBep»kKAeHa Ha 3acefanuu 6a3oBoii kagenpst MullT

oT «19» nexabpst 2018 r., mpotokoa Ne 8

H.o. 3aBenyromero 6a3zoBoii kapeapoit MullT E.N. JlykoBHHKOBa
COT'JTACOBAHO:

H.o. 3aBenyromero Belmyckaromieil 6azopoit kapeapoit MulT E.N. JIykoBHHKOBa
HupexTop OubamoTexu T.®. Cotaux

Pabouas nporpamma ojo0peHa MeToin4eckoil komuccuent pakynprera POuY

oT «28» nexabps 2018 r., mpoTokon Ne 4

[Tpencenarens MeToIMUECKOI KOMUCCHHU (haKyIbTeTa E.B. Tpanesnukosa
COT'JTACOBAHO:
HauvanpHUK yueOHO-METOIMYECKOTO YIpPaBICHUS I'.I1. HexxeBery

Perucrpanmonnsiii Ne
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