CTPYKTYPA U COAEPXXAHUE MMOSCHUTEJIBHOU 3ATIMCKU
«[TPOEKTUPOBAHME CTPYKTYPbI BA3bI JAHHBIX U ITPUJIOKEHUA
JJI OBPABOTKHU JAHHBIX>»

1. TUTYIbHBIN JTUCT, MOAUCAHHBIN aBTOPOM.
2. Homep BapuanTa u 3ajjaHr€ Ha KYpCOBOE MPOEKTHUPOBAHHUE.
3. Pedepat 06beMOM 10 OAHOM CTPAHUIIBI, B KOTOPOM TIPUBOISITCS:
3.1 Tema UHAUBUAYATBLHOTO 33/1aHUSI KYpCOBOU pabOTHI,
3.2 00beM MOSCHUTENBHON 3aMUCKH, KOJTMYECTBO WILTIOCTPAIINA, TaOJIUIl, TPUIOKEHUH, KO-
JUYECTBO UCTIOIB30BAHHBIX UCTOUYHUKOB;
3.3nepedeHp KIIOUYEBBIX CIIOB, OTPAXKAIOIINUX CYIIECTBO MPOCKTA,;
3.4 Tekct pedepata, BKIFOYAOITHIA:
— 00BEKT pa3paboOTKH;
— 11eJTb paOOoTHI;
— UCTIOJIB30BABIIUECS] METOJIBI U CPENICTBA Pa3pabOTKy;
— IIOJIyYEHHBIC PE3YyJIbTaTHI,
— OCHOBHBIE TEXHUKO-IKCIUTyaTallHOHHBIE XapaKTEPUCTUKH;
— PEKOMEHIAITUH TI0 BHEJPEHUIO;
— 00nacTh MpUMEHEHUS;
— DKOHOMHUYECKYI0 YD PEKTUBHOCTH WA 3HAYUMOCTH PaOOTHI;
— IIPEIIOKEHUS TI0 PA3BUTHIO MPOTPAMMbI U 0a3bl JaHHBIX.
4. Coneprxanue (orjaBiieHHE) MOSCHUTEIBHOMN 3aIMCKH.
5. [lepeuens cokpareHul, yCIOBHBIX 0003HAYEHUH, CHMBOJIOB, €IMHUI] U
TEPMHUHOB.
6. Benenue, npeacTaBiisiioliee MOCTAaHOBKY 3a/1a4d C KPATKUM TepedHEM
W3BECTHBIX aHAJIOTOB, MX XaPAKTEPUCTHKHU U OMbITA SKCILTyaTallUU.
7. OCHOBHas 4acTh MOSACHUTEIIBHON 3alMCKH, COACpPIKaIas:
7.1 xpaTkuii 0030p METOJIOB U CPEACTB MIPOCKTUPOBAHUS 0a3 JaHHBIX U
MPWIOXKEHNN ¢ 000CHOBAHHEM HCIIOJIb3yEMbIX METO/IOB U CPEJICTB,;
7.2 cucTeMHBIN aHAIHM3 TIPEAMETHON 001acTH ¢ mepeuncieHueM crenuanuctoB B [10, ux npas
U POJICH, CXeM U OMMCAHHM MPOIIECCOB C YYACTBYIOMIMMH B HUX o0bekTamu [10, o6ocHOBaHU-
eM BhIOOpa aBTOMATU3UPYEMBIX MTPOIIECCOB U (PYHKITHUH;
7.3 Ha3naueHue mpoeKTHPyeMOii 0a3bl TaHHBIX
[Tpu hopmynupoBKe Ha3HAYCHUS TPOCKTUPYEMOM 0a3bl JaHHBIX JOJKHBI OBITH OMpe/e-
JICHBI.
- BBITTOJIHSAEMbIE (DYHKITNH,
- 33/1a4M, pEIIa€MbI€ CUCTEMOMU;
- TpeOoBaHUs K HHPOPMAIIHH,
- TpeOOBaHUA K HAJIEKHOCTH;
-TpeOOBaHUS K COCTaBy U MapamMeTpaM TEXHUUYECKUX CPEIICTB,;
- TpeboBaHus K HHPOPMAIIMOHHON U TPOTPAaMMHON COBMECTUMOCTH.
7.4 KOHIIETITYaJIbHYIO CXEMY B BHJIe AHarpaMMbl YeHa U TEKCTOBOE OMMCAHKE JAHHBIX JIJISl aB-
TomMaTu3upyeMbix Gynkiui [10;



7.5noruueckyto ctpykrypy bl B Buje cucteMbl CBsI3aHHBIX Ta0JIUIl ¢ 000CHOBAHUEM TPEThEH
HOpMaJTbHOM (hopMmel (B Buae ER nuarpamm), onmcanue CTpyKTypbl TaOJIHII U TIPEACTABICHHIA,
KOHTPOJIMPYEMBIX OTPAaHUYCHUI HA 3HAUEHUS JAaHHBIX U [IEJIOCTHOCTH 0a3hl,
7.6 000cHOBaHUE BHIOOPA CPENCTB ISl XpaHEeHUs U 00padoTku 6a3bl nanubix (CYB/] u cpena
IpOrpaMMHPOBAHHS);
7.7 onipesienieHre HAOOPa yUETHBIX 3aMKCel M0JIb30BaTeseH, X rpymi (poJieil) U mpaB J0CTY-
na K JaHHbBIM;
7.8 puznyecKyro OpraHu3aIuio JaHHBIX, BKIIOYAIOIIYI0 OIIEHKH 00BEMOB JIaHHBIX, UCTIOIB30-
BaHUE CPEJICTB YCKOPECHHUS JOCTyMa (MHEKCOB) JUISI TUTIOBBIX 3alIPOCOB, Pa3MEIICHUE TAHHBIX
B (paitytax omeparMoHHON CHCTEMEI,
7.9 onucanue MPUIIOKEHUN JIJIsl TOJIb30BATENIs: 3a]]a4i, Pealu3yeMbIe MPOIIeIypaMu cepBepa
Y KJIMCHTA, JIOTHYeCcKast CTPYKTypa (cxema) BRI30BOB (DYHKITUI MTOJTB30BATEIS B IIPOTpaMMe
KJIMEHTA, OJI0K-CXEMBI aJITOPUTMOB U IPOrPaMM IS CJIOKHBIX (PYHKUIUN KIMEHTa U XPaHU-
MBIX IPOLEAYP, MOIYJIU JaHHBIX U QYHKUUH;
7.10pyKOBOJCTBO TSI MTOIB30BATENEH U PYKOBOACTBO YISl COITPOBOXKIAFOIIETO MTPOTPAMMH-
cTa.
8. 3axntoueHune, B KOTOPOM COJIEPKATCS BEIBOJIBI IO PE3yJIbTaTaM padoTHI,
JaeTCsl OIEHKA COOTBETCTBUSI PE3YJIHbTATOB TPEOOBAHUSM 3aJaHUSs, PEACTABICHbI
CBEICHHUS 10 pe3yJbTaTaM OTiaaKu nporpammsel U bB/I, pekoMeHganum no BHEAPEHUIO U pa3BU-
THIO CUCTEMBI.
9. Cnucok nutepaTyphl, coiepKalluil nepeyeHb UCTOYHUKOB, Ha KOTOPbIE
MMEETCS CChIJIKA B TEKCTE MOSICHUTENbHOM 3aITUCKHU.
10. ITpunoxxenue, coaepskaiiee BCIOMOraTeIbHbIE MaTepUAaIb.
— IpUMEpPhI OTYETOB U 00pa3Ibl HopM, CO31aBaAEMbIX IPOTPaMMON;
— pacreyaTKy pe3yJbTaTOB BBHIMOJIHEHUS (DYHKIIUN TTPH OTIIAJIKE;
— TEKCThI OCHOBHBIX METOJIOB, (DYHKIIMIA U TIPOLIEYD;
— COOOIIEHHUS TPOTPAMMBI,
— CKpHIT JUIs CO3/1aHus 0a3bl U BCEX €€ CTATUYECKUX 0OBEKTOB, BKIIIOUAsI XpAHUMBIE MPO-

LEypbl, TPUTTEPHI.

Pe3ynbraToM KypcoBOTo MPOSKTUPOBAHUS SBJISICTCS IPOCKTHAS JOKYMEHTAIHs (TOSICHU-
TeJbHAas 3aMUCKa, BBIMOJIHEHHAS B CTPOTOM COOTBETCTBUH co cTanaaptamu CTO 701-20051
CTO 702-2005)Ha3a naHHBIX U TPUIOKCHUS TS TIOTH30BATEIICH.

K 3ammre mpoekTa mpeacTaBisIFoTCs:

1) mosicHUTETbHAS 3aMKMCKa K KYPCOBOMY TPOCKTY B HalleYaTaHHOM U COPOITIOPOBAHHOM
BUJIC;

2) epemeInaeMblii HOCUTENTb HHpopMaIuu (KOMITAKT-IKCK), COACPIKAIIINIL:

— TIOJTHBIN CKPUIIT JUTS CO37aHus 0a3bl, BCEX €€ 00BEKTOB,;

— MPOCKT (MCXOHBIC MOJIYJIN) TIPUIIOKCHHUS B UCTIOIH30BABIIICHCS Cpejie
pa3paboTKH MPOrpaMMHOro odecreueHus, Harnpumep B Delphi;

— YCTaHOBOYHYIO BEPCHIO (IUCTPUOYTHB) MPOTPAMMBI, COJEPIKAIIYIO BCE
HEOOXOIMMBIC [T YCTaHOBKH MPUIIOKEHUS (ailibl;

— KOIMUIO 0a3bl JaHHBIX,

— ¢aiin ¢ mosicHUTEIBHOM 3amucKol B popmate penakropa Word 97/2000/2003.



MPUMEPBI COJAEPXKAHUS OCHOBHBIX PA3JIEJIOB ITOSAICHUTEJIBHOM
JAIIMCKH

HAMMEHOBAHUE PABOTDI: «ABTOoMaru3anus y4yeTa Ha CKJIaJe Mara3mHa XO3sUCT-
BEHHBIX TOBapOB».

BBEJIEHUE

Bosb1110i1 acCOPTUMEHT TOBAPOB, MpeAaraéMbIX K MpoAake, BO3POCIINN TOBAPOOOOPOT,
HEO0OXOIMMOCTh XPAHEHHUSI IaHHBIX O OOJIBILIOM KOJIMYECTBE IPOU3BOAUTEINEH, TOCTABLIUKOB
YCIIOXKHSAIOT 33J]a4y y4eTa MOCTaBOK, MPOJaX U OCTaTKOB Ha CKJIaje MarasuHa. Pyunas oOpa-
00TKa STUX JAaHHBIX HE IMO3BOJISET MOIYYUTh ONEPATUBHYIO HHPOPMAIUIO 00 YMEHBIIICHUN 3a-
MACOB MOJIB3YIOUIUXCS CIIPOCOM TOBAPOB U, CJIEI0BATENBHO, HEOOXOJUMOCTH MOTIOTHEHUS ITUX
3anacoB. Pacuet mpuObuIn, 3aTpaT, peHTabeIbHOCTH, MOUCK PELICHUH, MPUBOASIIUX K TTOBbI-
meHnto 3PPEeKTUBHOCTH pabOTHI Mara3uHa, CTAHOBSITCS TPYIOEMKUMHU.

B 10601 opranuzanuu, kKak OOJIbIION, TaK U MAJICHBKOM, BOZHUKAET Ipo0emMa Takon
OpraHu3aIiy YIpaBICHUs TaHHBIMU, KOTOpas Obl obecneunsia Hanbosee 3hPpexkTuBHy0 pado-
Ty. HekoTopble opranu3aiiy UCToib3y 0T MKa(bl 11 XpaHSHUS MANOK C IOKYMEHTaMH U
pPY4HOI ouck u o0paboTky Heooxoaumon nHpopmanuu. Ho G0IBITMHCTBO MPEATIOYUTAIOT
KOMITbIOTEpU3UPOBaHHbIE 0a3bl JAHHBIX U MPOTPaMMBI, TO3BOJISIIOIINE 3()PEKTUBHO XPAHUTD,
OBICTPO M3BIIEKATh HY>KHYIO HH(POPMAIIMIO U YIIPABJISTH OOTBITMMH 00BEMAaMH JTAHHBIX.

Bonbioe konnyecTBO HH(pOpPMAIIHK, BEICOKHE TPEOOBaHUS K TOUHOCTH, MHOTOUHCIIEH-
HbIE€ BBIYMCIIEHUS, TOTPEOHOCTh B IOCTOSIHHOM OOHOBJIEHUU JAHHBIX JIEIaI0T HEOOXOAUMbBIM
npuUMeHeHHe 0a3 JaHHBIX 71 yueTa TOBAPOB Ha CKJIaJle Mara3uHa.

OBBEKT ABTOMATU3AIINN — opranu3zaius 3aka3za TOBapOB JJIs MPOJAXKHU Yyepe3 Ma-
Ta3uH C IEIbI0 MOJIYYEeHUS TPUOBLIN.

[MPEIMET ABTOMATU3AILIMU —y4eT ocTaTKOB TOBapOB Ha CKJIajie Jyis odecreye-
HUSI CBOEBPEMEHHOI0 3aKa3a TOBApOB, 3aMac KOTOPBIX MOKET 3aKOHYUTHCS B OJmKaiiiee Bpe-
M.

[EJIb PASPABOTKH MTHOOPMAITMOHHOM CUCTEMBI — yBenuueHne npuobLma
3a CUeT CBOEBPEMEHHOCTH 3aKa30B Ha MOCTABKY TOBAPOB B CKJIaJ Mara3uHa U CHUXKEHUS TPY-
JO€MKOCTH YUETHBIX Ollepauil.

CUCTEMHBIN AHAJIU3 IPEJMETHOM OBJIACTH (I10).

[Tpu ananuze [10 HeoO6xoaUMO:

- coOpaTh 1 0000IIUTH MaTepral, BCECTOPOHHE XapaKTEPU3YIOLIUN NeATETbHOCTh 00BEKTa
aBTOMAaTU3AINH;

- 03HaKOMUTHCS C TIEPCTIEKTUBAMU Pa3BUTHS 0O0bEKTa aBTOMATU3AIINH;

- 000CHOBaTh HEOOXOAUMOCTh MPUMEHEHHS aBTOMATU3UPOBAHHBIX CPEJICTB 00PabOTKH HH-
dbopmariu u/vinm ynpaBicHHUS,

- BBISIBUTH BO3MOYKHOCTH aBTOMATH3allMU HH(POPMAIIMOHHBIX TPOIIECCOB /IS TIOBBIIICHUS
3¢ PEKTUBHOCTH, HAJIEKHOCTH M CHIDKCHHS TPYJI0EMKOCTH PaboT.



- YCTaHOBUTH MHOYKECTBO JIMI], YY4aCTBYIOIIMX B IIpolieccax, BemoHsIeMbIX B [10, ucmoms-
3YIOIIMX U 00pabaThIBAIONINX HHGOPMAITHIO.
- ONIPEACIIUTD MEJIM U KPUTEPUH JASATEITHLHOCTH JIMII, TpUHUMaromuX pemenue B I10.

ITPUMEP AHAJIM3A ITPEJIMETHOM OBJIACTU

3ajaya aBTOMATHU3AlMK CKJIAJICKOTO ydeTa SIBJISIETCS 4YacTbio O0IIei 3amaunm Oyxrairep-
ckoro ydyeta. OHa He sIBJIsSIETCS OTJEIbHONU 001acThiO, @ TECHO CBSI3aHA C APYTUMHU OOIACTSIMH.
[TorTOMYy HEOOXOIMMO YETKO OMPEACIIUTh T'PAHULIBI TIOCTABIEHHOM 3a/1aud, YTOObI B TIOCIIECT-
BUM M30€XaTh HEOOXOJAUMOCTH U3MEHEHUS CTPYKTYpPbl IPOrPaMMBbl B CBSI3U C MOSIBUBLIUMUCS
HOBBIMU M0/133J]a4aMU C OJIHOM CTOPOHBI, U HE MOBTOPSTH 00OpPabOTKY NAaHHBIX U3 JPYruX 00-
JacTel, A padoThl C KOTOPBIMU YK€ pa3padoTaHbl Ipyrue NporpaMMHbIE CPEICTBA.

ACCOPTUMEHT TOBapoOB, MPOJABAEMbIX B XO35AMCTBEHHOM Mara3uHe, OUYEHb BEIIMK U He-
BO3MOJKHO XPaHUThH BCE TOBAaphbl B OMEIICHUHA MarasuHa. st 3Tux nenen CymecTByeT CKIa.
B marasune ocrtaercst HeOoubllIas 4YacTh TOBapa, KOTOPYIO BO3MOKHO peaju30BaTh B TEUCHHE
IIHSI, U KOTOpAasi HE 3aHUMAET OOJNBIIOTO MpocTpaHCcTBa. Ecy 0cTaTOK B MOMEIIEHUH Mara3uHa
YMEHBIIAETCs, TO MEHEKEep Mara3uHa oOpaliaercs Ha CKiajl, NPeabsBIIsis CIIUCOK HEOOXO0Iu-
MBIX Ha JAHHBIA MOMEHT TOBapoB. Ecii Ha ckiaze ocTaBIIEECS KOJIUYECTBO ONPENEICHHOTO
ToBapa yMmeHbmaetcs (momyctum no 20 enuHuUI), TO GOPMUPYETCS 3aKa3 Ha IMOCTABKY 3TOTO
TOBapa OT IMOCTaBIINUKOB.

OcHOBHbBIE MTOHSATHS, UCTIONb3yEeMbI€ IIPU pa3paboTke HH(HOPMALIMOHHON CUCTEMBI:

ToBap —nOpoayKT TpyAa, NPEeIHA3HAYECHHBIN IS TPOJAKH.

3aka3 — JOKYMEHTaJIbHO O(OpPMIICHHAS U OIUIau€HHAas 3asBKa Ha JOCTaBKY B CKJIaJl Mara-
3MHAa OINPEIEICHHOTO TOBApA.

[TocTaBmuk — opranusanus, NOCTaBJIsAOIas TOBAPbI KAKOW-TUOO TPYIIIIHI.

[IpuObLIb OT TOProBOM EATENHHOCTH —3TO YUCTBIA JOXOJ Mara3uHa.

J10X0J — IEHBI U, MOJIy9aeMbIe OT KaKOTO-THO0 pojia NesATeNbHOCTH (B paccMaTpUBaeMOM
NpeMETHON 00JIaCTH — OT TOPTOBJIH XO3HCTBEHHBIMU TOBApaMH).

[TpuObUIb OnpenensieTcs: Kak pa3HOCTh MEX/Y BBIPYUKOW U BCEMHU 3aTpaTaMu Ha Mpuoope-
TEHHE U MPOJIAXKY TOBAPOB.

BrIpyuka — BbIpy4Y€HHBIE OT MPOJAKHA BCEX TOBAPOB JAEHBIW. Onpeaensercs Kak cymma
MPOU3BEACHHN KOJIMYECTBA MPOJAHHBIX TOBAPOB HA UX OTITYCKHYIO LIEHY.

OrtnyckHas 11eHa — 1IeHa, 110 KOTOPOW TOBap MPOAAETCSl B Mara3uHe.

3arparbl BKJIIOYAIOT OIUIATY IMOCTABIIUKaM (ITPOU3BOAMTENISIM) CTOMMOCTH M JOCTaBKU
BCEX 3aKa3aHHBIX TOBApOB, 3apabOTHYIO IMJIaTy COTPYJHUKAaM, HAJIOTOBbIE OTYHCIIEHUS, apeH/I-
HYIO IUIaTy.

3aTparsl HAa OIUIATY CTOMMOCTHU M JOCTABKU ONPEIEISAIOTCS KaK CyMMa ITPOU3BEICHUN KO-
JMYECTBA IPOJIAHHBIX TOBAPOB HA X 3aKYNOYHYIO LIEHY .

3akyrouHas IieHa - IIeHa, I0 KOTOPOH TOBap 3aKyIUICH y MPOHM3BOIUTENsS (IIOCTABIIMKA)
BKJIFOYAsi CTOUMOCTD JOCTaBKHU.

Jlns ynponieHust yueOHOM 3a1a4i IPUMEM CIIEIYIOIINE JOMYIECHHUS
CTOMMOCTH BCEX HaXOJIMBIIUXCS Ha CKIIaJe TOBApPOB /0 BHEAPEHUS MH(DOPMAIIIOHHON cucTe-

MBI HE U3MEHSETCS U HE BJIMSCT Ha MPUOBUTH (CTOMMOCTh MPOJAHHBIX TOBAPOB paBHA CTOMMO-
CTH BHOBb 3aKa3aHHBIX TOBAPOB);



pacxoipl Ha HAJIOTH, 3apabOTHYIO TUIATy, apEHTy TTOCTOSIHHBI BO Bce BpeMsl (hyHKIIMOHUPOBA-
HUs UHHOPMAIIMOHHOM CUCTEMBI U HE YUYUTBIBAIOTCS MPU OTPEICIICHUN TPUOBLIH;
OTIyCKHAas IIeHa J000ro TOBapa yCTAHABIMBAETCA KakK 3aKyIlOYHas I[€Ha TOBapa, YMHOMXEH-
Hag Ha 1.15.
[Tpu pacuete nMpuOBLIN UCHONB3YIOTCS JTAaHHBIE U3 CIEIYIOUIMX 00JacTel: CBECHUS O
3aKa3aHHBIX TOBapax M CBEJIEHUS O MPOJIAHHBIX TOBapax.
st hbopmMupoBaHUs 3aKa30B HEOOXOJUMBI CBEACHHS O 3aKaHUYMBAIOUIMXCA Ha CKIIAfe
TOBapax, CBEJACHUS O MPUHAIICKHOCTA TOBAPOB K KAKOWU-IUOO TPYINE U MOCTABIIMKAX TOBa-
POB 3TOM I'PYIIIIBI.
Jlist momyuyeHus: NpUOBUTH OT TOPTOBJIM XO3WCTBEHHBIMU TOBapaMu HEOOXOIMMO BbI-
SICHUTb, KAKOW TOBAp 3aKaHUYMBAETCS Ha CKJIAJe, 3aKa3aTh €ro, OIUIATUTh MOCTaBKY, Pa3MECTHUTh
00pa3Iibl B TOPTOBBIX 3a1aX U 0(OPMHUTH MPOJAKY.

HA3HAYEHUE MPOEKTUPYEMOMN HH®OPMAIIMOHHOM CUCTEMBbI

Dyukyuu, pewiaemovle UHGOPMAYUOHHOU CUC EMOTL

ABTOMaTH3MPOBaHHAS UH(POPMAIIMOHHAS CUCTEMA YUeTa Ha CKJIaJie Mara3uHa Xo3sucT-
BEHHBIX TOBapOB JOJKHA 00€CTIEUNBATh BHITIOJHEHUE CIEAYIOMUX (PYHKITUI:

- BBOJI U XpaHEHUE HEOOXOAUMOI Jyist paboThl HH(pOpMAIIHH;

- HCKJIIOYEHHE W30BITOYHOCTH JAHHBIX;

- obecrniedyeHue HEeIOCTHOCTH JaHHBIX;

- oOHoBieHue uH(Gopmanuu B 6a3e qaHHbIX (B/1);

- PE3epBHOE apXWBUPOBAHUE TAHHBIX.

3aoauu, pewiaemovle UHPOPMAYUOHHOU CUCHIEMOIL.

- XpaHeHue uH(popMaIK 00 UMEIOIINXCS Ha CKJIa/Ie TOBapax;

- XpaHeHue uH(popMaIHK 0 MPOJAHHBIX TOBApaX;

- BbIIA4y MH(GOPMALIUU O 3aKaHYUBAIOILIUXCS TOBApaXx;

- XpaHeHHe UH(OpMAIK O IPUHAJJICKHOCTH TOBapa rpyIie TOBapoB;
- XpaHeHHe UH(OpMAIMH O OCTABIIMKAX ONpPEAENIEHHbIX TPy TOBAPOB;
- XpaHeHHe UH(OpMAaIMH O IOCTaBJIEHHBIX Ha CKJIaJ TOBapax;

- pacuer OTIYCKHOH IIeHbl TOBAPA,;

- pacuer BBIPYUYKH OT MIPOJIaXKU U 3aTpaT Ha 3aKa3 TOBAPOB,;

- TeYaTh 3aKa30B Ha MMOCTaBKY TOBAPOB,;

- XpaHeHHE JJaHHBIX O 3aKa3aHHBIX TOBapPaX;

- pacyer npuobLIH,

- (opMupOBaHUE U NI€YATh OTUYETHBIX JOKYMEHTOB.

Tpebosanus Kk npedcmasieHuro uHpopmayuu
Nudopmanust 10mKHA MPEACTABIATHCS B YIOOHOM IS TIOJIB30BaTes (opMe B OBITh J10C-
TYITHOM JIJIS POCMOTPA U MOAU(PHUKAITIH.

Tpebosanun Kk Hadérxicnocmu.
CucremMa J0mKHA 00€CTIeunBaTh:
- LIeJIOCTHOCTH JaHHBIX;



- HCIIPOTHBOPECYMBOCTD JAHHBIX,
- BO3MOKHOCTDb XPaHCHHA apXHBOB Ha BHCITHNUX HOCUTCIIAX.

Tpebosanus Kk cocmagy u napamempam mexHU4eCKuUx cpeocms.
VYka3zaTh MUHHMaJIbHBIC TPEOOBaHUS K CepBepy U paboueli cTtanuuu (mporeccop, onepa-
TUBHAs MaMsITh, )KECTKUMN JTHUCK, U JIp.).

KOHIIENITYAJIbHASI MOJIEJIb TPEJIMETHOM OBJIACTM.

KonuenTyanbHasi cxema JOJKHA OTPpakaTh COCTAaB M B3aUMOJICHCTBUE OOBEKTOB Oy1y-
et bJ1. Jlns atoi nienu pa3paboTaHO HECKOIBKO CUCTEM COTVIAIICHUHN O MPEACTaBICHUH UH-
dopmariu, conepxarneiics B bJI. Hanpumep, nuarpammer motokoB nanHbix (Data Flow
Diagrams) (hukcupyronuix myTy nepeMerneHuss HHGOpMaIuu ¢ yKa3aHHEM MECT €€ XpaHCHHS
1 00pabOTKH, WM YHUBEPCATbHBIN 361K MoemupoBanus (UML) - mpoMBIIIIJICHHBIN cTaHaapT
CO3JaHUSI MOJIeJIel TPOLECCOB U JAaHHBIX AJ11 00bEKTHO-OPUEHTHUPOBAHHBIX pa3pabOTOK UH-
dopmarronnbix cuctem (MC). [TogoOHbIe crucTEMBI IPeTHA3HAYCHBI JJIs aBTOMATU3aI[UH BCETO
nporiecca pazpabdotku MC.

OnHUM U3 TPOCTHIX, HATJISIIHBIM, a 3HAYUT, YOOHBIM ISl OOCY>KIEHUS CO CIIEIUATH-
ctamu 10, cpeaCTBOM KOHUENTYaIbHOTO MOJIETUPOBAHUS JaHHBIX SBIISIETCS Auarpamma Yena.
HNuarpamma Yena npeacrasiseT co0oit rpad ¢ 1ByMs TUIIaMH BEpIIMH. BepimHbI IepBOTo TH-
na - CyIIHOCTH, npeAcTasisomue o0bekTol 110, n3obpaxkarorcs npsimoyroasHukamu. Cyni-
HOCTh (KakK OHSATHE) 00pa3yeTcsl THNH3aNueil MHOYXKECTBa 00BbEKTOB, TIOX0KUX MO COCTaBY WH-
dbopmaruu, TpeOyeMoil 11 BHITTOTHEHUS aBTOMATU3UPYEeMbIX QyHKIUNU. OOBEKTHI, UCIIOJIB30-
BaHHbIE HAa BX0JIaX, BBIXOJIaX, YCIOBUAX BBIMOIHEHUS U TpeOyeMBbIX pecypcax GyHKIUHN B cXe-
Max IpPOLIECCOB SIBJISIIOTCS OCHOBOM g 00pa3oBaHus CylIHOCTe. Takum o0pa3oM, Kax10i
CYIIHOCTH COOTBETCTBYET MHOXKECTBO IMOX0XHX (OJHOTHITHBIX) 00OhEKTOB, KOTOPHIM B 0a3e
JAHHBIX OyIyT COOTBETCTBOBATH AK3EMIUISIPBI CYITHOCTH. TakK, JijIsl mpoliecca BhIMOJIHEHUS 3a-
Ka30B HA U3TOTOBJIEHUE OKOH MOSBATCS CYIIHOCTH <«3asiBKa», «3akazuuk», «KOHCTPYKIHS OK-
Ha» U T.4. Kaxxnas u3 aTux cymHocTe aBisercs 00001eHHBIM MPEACTaBUTENIEM MHOKECTBA
pealIbHO CYIIECTBYIOIIMX 3asBOK, 3aKa3UYMKOB, KOHCTPYKUUN. Ba)kHO UMb TO, YTO BCe 0OBEK-
ThI, 00pa3yIoLIUe CYITHOCTb, OTIUCHIBAIOTCSA OJMHAKOBBIMU HAOOpaMu CBOMCTB —aTpuOyTOB,
Pa3IUYAIOIINUXCS 3HAYCHUSIMHU Y KOHKPETHBIX O0BEKTOB.

ATpuOyTHI UCTIONB3YIOTCS JIJISl XpaHEHUsI Habopa AaHHBIX 00 00bekTax 110, Bkitouae-
Mbix B B/I. Ilpu onpenenennn aTpuOyTOB CYIIHOCTH YYUTHIBAIOTCS HE BCE BOZMOXKHBIC XapaK-
TEPUCTUKU OOBEKTOB, & TOJIKO T€ U3 HUX, KOTOPbIE HY>KHBI JJIs1 BHIIOJTHEHUS UCIOJIb3YEMBIX U
MEPCTIEKTUBHBIX aBTOMATU3UPYEMBIX (HYHKIIWHN. J{7151 Ka)KA0H CYIIHOCTH OMPEISISICTCS] KITFOY.
JIist Kaskaoro aTpudyTa KpoMe MIMEHU He0OXOIUMO ONPEeNIUTh TUI ((hopMaT) U OrpaHHYCHHS
Ha BO3MO>KHbIE 3HaYeHHsI TaHHOT0. KpoMe Toro, B CyIIHOCTSIX ONPEENSIFOTCS OTpaHUYEHUs, B
KOTOPBIX YYaCTBYIOT HECKOJIbKO aTpuOyToB. Hanpumep, nata 3akitoueHus: Jo0ropopa 10mKHa
ObITH OOJBIIE JaThl OpopMITCHHUS 3asBKH. JIJ1sI Tocieyomiei peanu3aiuu B 0ase, B CyIIHOCTH
BA)KHO BBLACIIUTH ATPUOYTHI, JOIYCKAIOIIME MHOKECTBO 3HAYEHUN B OJJHOM 3K3EMILISIPE CyII-
HOCTH — MHOKECTBEHHBIE aTprOyThl, yKa3aB UX MaKCUMAIbHOE U CpeHEE KOJIUYECTBO B 00b-
ekte. [IpuMepamMy MHOXKECTBEHHBIX aTpHOYTOB MOTYT CITY>KUTh podeccuu u/miu Mmecta padbo-
ThI COTPYAHHKA.



BriienenHbie U3 CXeM MPOLECCOB CYITHOCTH SIBJSIFOTCSI OCHOBOM AJIsl IOCTPOCHUS KOH-
LENTyalbHOW CXEeMbI JaHHBIX B BUJI€ JUarpamMmsbl UeHa.

Bropoii Tun BepmuH B quarpamMmmax YeHa, Ha3bIBa€MbIN «CBSI3U» U U300pakaeMbIi pOM-
Oamu, IpelHa3HA4YEeH JiA MPEICTaBICHUS B3aUMOJEHCTBUIN 00BEKTOB, 00pa30BaBLINX CYIIHO-
cti. CBsi3U, COEQUHSS CYLUIHOCTH, OOPa3ylOT KOHILIENTYaJIbHYI0 CXeMy HpeIMETHOW 00JacTH.
CBsi3u MOTYT OTpakKaTh B3aMMOJICUCTBHS JIO00OTO YMCia cymHocTed. Hampumep, B3aumoaeii-
cTBUE «3asiBKa» U «3aKa3zylK» CBI3bIBAET JIBE CYLUIHOCTH, a 3HAYUT, 00pazyeT OMHApHYIO CBA3b.
Cea3p cymHoctet «CtyneHT», «Y4yeOHas nucuuiuiiHa» u «lIpenopaBartens» ciaeayer pac-
CMaTpUBaTh KaK CBS3b TPeX CymHOCTel (TepHapHyr0). CBs3b, KaK U CYIIHOCTh, UMEET MM U
MOXET UMETh aTpUOyThl, KOTOPHIE HE MOTYT OBITh OTHECEHBI HU K OJIHOM U3 CBSI3aHHBIX CYIL-
Hoctel. Hanpumep, arpubyt «O1ieHKa» NpUHAAIEKUT CBS3H «Y CIIEBAEMOCTH», COSAUHSIONIEH
cymHocT «CTyneHT», «YuebHas aucuuiiinHa» u «lIpernomaBarens».

Jpyrou BaXKHOM XapaKTEPUCTUKOM CBSI3U SIBJISIETCS €€ UHTEPIPETALNS HA MHOXKECTBE
00BEKTOB, 00PA30BaBIIMX CYIIHOCTb. Kaxkas CylIHOCTb CXeMBbI SIBJISIETCS IPEICTaBUTEIIEM
MHOXECTBa 00bEKTOB, cyulecTByomux B [10. ITosTomy Ha cxeMe BaKHO MOKa3aTh, KaK COOT-
HOCSITCSI CBSI3aHHBIE 00BbEKThI, 00Pa30BaBIINE CYLUTHOCTH, TO €CTh ONPEAEIUTh THUII CBSI3H, MOKa-
3bIBAIONIUH, KAKOE KOJIMYECTBO OOBEKTOB OJJTHOM CYIIHOCTH MOXET OBITh CBS3aHO C OJJHUM
00BEKTOM JIpyroi cymuoctu. Hampumep, o1HOMY 00bEKTY, COOTBETCTBYIOIIEMY CYITHOCTH
«3aKa34nK», MOKET COOTBETCTBOBATH (OBITh CBSA3aHHBIMH) HOJIb, OJIMH WJIN 00Jiee 0OBEKTOB
CYILIHOCTH «3asiBKa», €CJIU Mbl JOITyCKaeM BO3MOKHOCTh pabOThI C MOTEHIIUAIbHBIMU 3aKa34H-
KaMH U BO3MOKHOCTb HEOJTHOKPATHOTO 0OpalieHus: OAHOro 3akazuuka. [Ipu atom nosisnenue
00BbeKTa «3asBKa» MpH OTCYTCTBUHU €€ 3aKa3UhKa OKa3bIBaeTCsl OECCMBICIICHHBIM. Takum o0pa-
30M, MOKHO YTBEPXKJIaTh, UTO OOBEKTHI «3asBKa» MOSABISAIOTCA 00513aTEIBHO B CBSA3H C ONpeie-
JIEHHBIM 3aKa34YHMKOM U HE MOTYT CYIIECTBOBATh CAMOCTOSTEIbHO. Takue CylIHOCTH Ha3bIBAIOT
00513aTeIbHO YYaCTBYIOMIMMU (CYIIECTBYIOIIUMHU TOJIBKO) B CBS3U C IPYTHMH CYITHOCTSIMU WA
«cnabpiMu». HanpoTus, 00BEKT CYIIHOCTH «3aKa3unK» MOXKET MOSIBUTHCS U 0€3 CBSA3M C 3asB-
KOW KaK BO3MOKHBIN Oy IyIIHil 3aka3uuK. Takue CyIIHOCTH Ha3bIBAIOT HE 00s3aTENHHO yJacT-
BYIOILIMMHU B CBSI3H, WJIH «CUJIbHBIE» CYIIIHOCTH.

JIns mpencTaBiieHNs TUIA CBSA3M B cxemax UeHa UCIONIb3yeTCsl CieuanbHas pa3MeTKa
JIMHUM, COEMHSIONNX CYIIHOCTH U CBA3U. Ha KOHIax JIMHWI, IPUCOEANHEHHBIX K CYLIHOCTSIM,
MPUMEHSAIOTCS YEThIPE CUMBOJIA!

|| - 1Be BepTHKaIbHBIC JIMHUY, O3HAYAIOT 00S3aTEILHOC YYaCTHE B CBSI3U OJTHO-

r'0 U TOJIBKO OJTHOTO OOBEKTA,

O| -HONb ¥ BepTUKAIbHAS JIUHHS, O3HAYAIOT YYaCcTUE B CBA3U HE OOJIee OJJHOTO

00beKTa,

>| - oquH win 60s1ee 00BEKTOB MOTYT Y4aCTBOBATh B CBSI3H,

>0 —Honb uiu 6oJee, To ecTh J000€e YNCI0 00BEKTOB MOKET yUaCTBOBAThH B CBA3H.

Hanpumep, cBA3b MeXIy 3aKa34MKOM U €0 3asiBKAMHU MOKHO MIPEACTABUTH CIEAYIOIIEH

CXEMOM.
PN
3aKazgaHK —< Hpex = 3aABKa
JAABEHE

VY cTaHOBIEHHBIN TUN CBSA3HM YTBEPKIAET, UTO IK3EMIUISPHI CYIITHOCTH <«3aKa3ulK» MOTYT
nosiBUThCA B BJ/] 6€3 CBA3aHHBIX SK3EMIUISIPOB CYIIHOCTH «3asBKa», HO KaX/bIi 3K3eMIUISP




CYIIHOCTHU «3asiBKa» JOJI)KEH OBITh CBSI3aH TOYHO C OJHUM IK3EMIUISIPOM CYLTHOCTH <«3aKa3-
YHUK». ITO CBS3b TUNA «OUH KO MHOTUM» (1 M) co cnaboii cynmHOCThIO «3asBKa».
Jpyroil npuMep B3aUMOIECHCTBUS 3TO CBA3b MEXAY JOTOBOPOM U CMETOM.

Cueta

Torozopy CueTa

Horosop

Kaxnomy noroBopy A01%KHA COOTBETCTBOBATH CBOSI €IMHCTBEHHASI CMETA, SIBISIOIIASACS
000OCHOBAHMEM LICHBI.

Takum 00pa3zoM, CBSI3b MEXKAY IK3EMILIAPAMH 3TUX CYLUIHOCTEHN SIBISETCS «OJHMH K OJTHO-
My» (1:1)c o0s13aTebHBIM yUacTHEeM 000MX OOBEKTOB B CBSI3U

-
Horozop 7 K;\H:q_\a" THIOEAA KOH-
=0 H.._E norescpa - ) CTPYKUHS

B TperseM npumepe paccMaTpUBAETCS B3aUMOAEHUCTBUAE MEXKY CYIIHOCTBIO «/{0roBOp» 1
«TunoBast KOHCTPYKLIHS».

B OJTHOM I0TOBOPC MOXKCT HC OBITH TUITOBBIX KOHCTpYKHHﬁ, a B IPpYTrOM HUCIIOJIb30BaTHCA
nX J1rodoe 4qurCiI0, TUIIOBAad KOHCTPYKIHA MOXET HEC IIPUMCHATHCA, €CJIM OHA TOJIBKO 4YTO pa3pa-
6OTaHa, WK IPUMCHSATBCA BO MHOTHUX JOTOBOpaAX. 3Ty CBsA3b CIICAYCT NPCACTABUTDH 6I/IHapHBIM
OTHOHMICHHUCM THIIA KMHOTHUC KO MHOTMM> C «CUJIbHBIMHN>» CYIMHOCTIAMU, HE00s13aTeILHO y4acT-
BYIOIIMMH B CBA3H.

BBIBOP CYB/]

Brinonusiercs BbIOOp cUCTEMBI yIpaBIeHHs 0a3aMU JAHHBIX, C TOMOIIbIO KOTOPOH Oy-
IeT peanu3oBaHa uHpopmarronnas Moaens [10 u uHcTpyMeHTa [uist pa3paboTKU MPHUIIOKEHHUS.

[Tpu Be16Ope CYB/] yunThIBa€TCA TUI UCIIOIB3YEMOM BHIYMCIUTEIBHON CETU U Onepa-
LIMOHHOM CUCTEMBI, Harpy3Ka Ha CeTh U 0a3zy JaHHBIX, CO3[]aBaeMasi aBTOMATU3UPYEMbIMU
GbyHKUIMAMU noNIb30BaTenell. BiusHue Harpy3ku, co3qaBaeMoil pabouYuMu CTaHIMSIMU T1OJTb30-
BaTesel, OIEHUBAETCS YaCTOTON BBIMOJIHEHUS Pa3IMYHBIX aBTOMATU3UPYEMBIX QYHKIUH, Tpe-
OyeMbIM ISl HUX 00bEMOM XPAHUMBIX U MEPEaBaAEMbIX JAHHBIX U OTPAHUUYEHUSMH Ha BPEMsI
BBIITOJIHEHUS TUIIOBBIX 3aIPOCOB.

O6ocHOBaHUE BBIOOPA JOIKHO COJIEPKATh XapaKTEPUCTUKN KOHKYPEHTOCIIOCOOHBIX
CVYbB/l 1 ux cpaBHUTEIBHBIN aHAIU3 U conocTaBiieHue ¢ TpeboBanusimu [10, a Takke comoc-
TaBJICHHE TPEOOBAHUM MPUIOKEHUS C UHCTPYMEHTaMU pa3padOTKU MporpamMM, COBMECTUMBIMU
¢ BeiOpannoit CYB/I. Ilpu Bei6ope CYB]] B KypcoBOM MPOEKTUPOBAaHUU HEOOXOAMMO YUUTHI-
BaTh MPECTOSAIIYIO Pealli3aliio MPOeKTa 0a3bl U MPUIIOKEHUS U OPUEHTUPOBATHCS HA J0C-
TYIHBIE KOMIBIOTEPHI U UHCTPYMEHTBI Pa3padO0TKH.

JIOTHYECKASA MOJIEJIb B{

Jlormdeckas cxema rojydaeTcsi mpeoopazoBaHUEM KOHIENTyalbHOU cxeMbl B ER nua-
rpaMMy U Jiajiee B CTPYKTYPY JaHHBIX, MoaaepkuBaeMyto BeiOpanHo CYB/I.
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PaccMoTpum mporniecc moctpoenust cTpykTypsl bJ] mpuMmenutensHO K Hanboliee pacmpo-
CTPAHEHHOW PEIISIIUOHHON MOJIEJIN TaHHBIX.

OCHOBOIA JJI1 TOCTPOEHUS JIOTHUECKON CTPYKTYPbI IaHHBIX SIBIISIETCS KOHIENTYalbHas
cxema.

OO0muit moxo1 Mpeodpa3oBaHUs KOHLETITYaIbHOM CXEMBbI B JIOTHYECKYIO COCTOUT B TOM,
YTO KaKIYI0 CYIIHOCTD, SIBJSIOUIYIOCS MPEACTaBUTEIEM MHOXKECTBA OJHOTUITHBIX OOBEKTOB,
3a1af0T CXEMOU OT/ICIBHOTO OTHOIICHHS (HOPMAIN30BAaHHOM TaOJHIIbI). ATPUOYTHI CYIIIHOCTH
00pa3ytoT CTOJIOIBI TAOJIHIIBI.

Jlyist moziepskaHusi COOTBETCTBUSI MEXKTY SK3EMIUISIPOM CYITHOCTHU B TJIaBHOW TaOIuUIlE U
ero aTpudyTaMu BO BCIIOMOTAaTeNIbHOM TaOIHUIle CO3/IaeTCsl CTOIOEI] BHEIIHETO KIIt04a, B KOTO-
PBIii 3aHOCSATCSI 3HAYEHUS TIEPBUYHOTO KJIF0YA CYIIHOCTHU U3 TJIaBHOM Tabnuipl. Takum oOpa-
30M, BBIHECEHHBIE B OTJEJIbHYIO TA0JIUIly aTpUOYThI MOAACPKUBAIOT CBA3b «MHOTHE K OJHOMY>»
yepe3 COOTBETCTBUE BHEIIHETo ¥ repBuyuHoro kimoueit (FK — PK).IIpuuem Hamuune sx3eMi-
Jsipa CYIIHOCTH — 3alKCH B TJIaBHOM TaOJUIIE SIBISIETCS] 0053aTENbHBIM TSI CBSI3aHHBIX 3aIucei
ee atpuOyToB. [losTOMy co3gaBaemasi CBsI3b JOJKHA 00JIaJaTh CBOMCTBOM CCHUTOYHOM IIETOCT-
HOCTH U HE JIONYCKaTh MOSBIICHUA 3aUCEN ¢ aTpUOYTOM Y HECYILIECTBYIOIIEH 3aMUCH CYLIHO-
ctu. Co3aHue OTIEIHHOM TaOJIUIIBI 1711 MHOKECTBEHHOTO aTpuOyTa peliaeT mpodiieMy ux
XpaHEHUs1, HO TIPH 3TOM HECKOJIbKO YCIIOXKHSET SKpaHHbIe (DOPMBI JIsl yIIpaBICHUS JAHHBIMU B
npuiokeHusix. B oopmax ais BBoZa M peIaKTUPOBAHUS SK3EMILIAPA CYLTHOCTH HEOOX0IUMO
MPEeIyCMOTPETH SJIEMEHTHI YIPaBiIeHUs 1)1 J00aBIeHUS, YIAIeHUs, KOPPEKTUPOBKU aTprOyTa
1 0TOOpakeHUs BCeX 3HAUYECHUM aTpuOyTa y SK3eMIUISIpa CYIIHOCTH.

Emie ogaumM npuemowm, yiydmaromuM cTpyktypy b/l sBisiercst coznanue cipaBOYHUKOB
U KJaccupuKkaTopoB AaHHBIX. /17151 cTONOOB, 3HAaUEHHS KOTOPBIX MPUHAANEKAT (PUKCHUPOBAH-
HOMY OTPaHMYEHHOMY MHOKECTBY WJIM HOCSIT YCJIOBHO MTOCTOSIHHBIM XapakTep, CO3Mat0TCsI
CIIPaBOYHUKHU U KJIacCHU(UKATOPHI TaHHBIX B BUJIE OTAENBHBIX Ta0Onwuil. [Ipu co3nanuu 6a3el He-
00X0IMMO HCTIONB30BaTh O0IIepoccuiickue knaccudukaropsl. Hampumep, obmiepoccuiickuii
kinaccudurarop Gopm coocteHHOCTH (OKDC), O6IIepoCccHiicKuii KitacCU(pUKATOP aIMUHH-
cTpaTuBHO-TeppuTopuanbaoro aenenus (OKATO), Obmepoccuiickuii KiaccuGuUKaTop Crerm-
anpHOCTel 110 o6pazoBanuio (OKCO). [lepeueHs 001IEPOCCHICKHIX KTacCH()UKATOPOB MOXKHO
HaiTu o cceuike http://goskomstat.karelia.ru/uslugi/klassif.php3

[Tocne co3ganust cipaBOYHUKA WM BEIOOpA TOTOBOTO KIacCH(PUKATOPa BHOCITCS U3MEHE-
HUS B CTPYKTYPbl THOPMAIIMOHHBIX TAOJHII TyTEM 3aMEHbl UIMEH U JIOMEHOB TIOJIEH, BOIIE-
[IMX B CIIPABOYHUKH, UX KOJAMHU.

Janee kaxaas Ta0auia aHaTU3UPYETCA HAa TPUHAJIKHOCTh K HOpMaIbHBIM (hopMaM U
IPY HEOOXOAMMOCTH BBITIOTHSIETCS €€ HOpMau3allusl.

JIeKOMITO3HIIMIO OTHOIIIEHUSI PEe0Opa3oBaHUEM K TPEThe HOPMATbHOU (PopMe MOKHO
BBITIOJTHUTB CIIEAYIOINM 00pa3oM. [IpoBepsieTcst HaMm4re npsMoii U OTHO3HAYHOH ((hyHKIIHO-
HAJIBHO¥) 3aBUCUMOCTH JIAaHHBIX B Ka)KJIOM HEKITIOYEBOM aTpUOyTe OT BCEX 3HAUYCHUH IMePBUY-
HOTO KiTto4a. Eciin yacTh HEKITFOUEBBIX aTPUOYTOB OTHOIIICHHUS 3aBUCUT HE OT BCeX aTpUOyTOB
MEPBUYHOTO KIF0Ya, TO 3TH aTPUOYTHI U ONPEACISAIONINE UX aTPUOYThI TEPBUYHOTO KITFOUYA BbI-
HOCSITCSI U3 CTPYKTYpPbI IaHHOTO OTHOILIEHUSI B HOBOE OTHOIIeHUE. Ecian kakoe-To mogMHOXKe-
CTBO HEKJIFOUEBBIX aTpUOYyTOB (PYHKITMOHATHLHO 3aBUCUT OT APYTUX HEKITIOUYEBBIX aTPUOYTOB, U
IIPY 3TOM TPAH3UTUBHO 3aBUCUT OT KJItOUa TaOJUIIBI, TO ONpPEEIIONINe U 3aBUCUMbIe aTpHOy-



ThI 00pa3yloT HOBOE OTHolIeHUE. [Ipu 3TOM 3aBUCHMBIE aTPUOYTHI YIANSIOTCS U3 CTPYKTYPbI
HCXOJHOTO OTHOLIEHUS.

Bo BHOBB IOCTPOEHHBIX U MPEOOPA30BAaHHBIX TAOIHIIAX MPOBEPSIOTCS MEPBUYHBIC KITFOUH.
Ecnu nepBuYHbBIN KITIOY TaOIUIBI OKA3bIBAE€TCS CIUIIKOM JUTMHHBIM, HEYJJOOHBIM ISl UACHTH-
buKkanuu cTpoK U Juist noaaep:kanus csized B b/1, To B Tabnuiyy BBOIUTCS AOMOIHUTEIBHOE
T0JI€ — MCKYCCTBEHHBIN MEPBUYHBIN KITt04. MI3MeHeHre MepBUYHOTO KIII0Ya B OJTHOM TabmuIle
pacnpoCTpaHsaeTCs Ha COOTBETCTBYIOUIME BHEIIHNE KIIIOUM CBS3aHHBIX TAOJIHII.

3aTteM B joruyeckyro cTpyktypy b/l BHOCSATCS CBsI3M, 3aJaHHBIE MEXK/1Y CYIIHOCTIMHU
KOHIIENITYaJ IbHOM cXxeMbl. Cioco0 Mpe/ICTaBICHUs CBS3H B PENALIMOHHON MOJIENIN JAHHBIX 3a-
BHUCHUT OT €€ THUIIA.

Crnenyromei BaxKHOM 3aa4ueil JIOTHYECKOTO MTPOSKTUPOBAHUS SBIISETCS ONPEICICHUE
rpymi (posieii) moyib3oBateneii U ux npas B bJ1. 1y 3Toro aBToMaTH3UpyeMbie PYHKIIUN pa3-
OMBAIOTCS Ha TPYIIIBI B COOTBETCTBUU C 33/1auaMU MOJIb30BaTENe B MpeaAMeTHON 00IacTH.
['pymmam garoTcst MOHSITHBIC UMEHA, CTABITCS B COOTBETCTBUE TAaHHBIC (TaOJIUIBI M CTOJIOIBI
TAOJUIT), JJIs KOTOPBIX YCTAaHABIMBAIOTCS HEOOXOAMMEBIC ITpaBa 0CTyNa (BKIOYCHUE, yalle-
HHE, YTeHHEe, M3MEHeHue). J1JIs1 oTb30BaTeNIeH ONPEISIIIOTCS YICTHBIC 3aIUCH, KOTOPBIC pac-
MPEAEISAIOTCS 110 TPYIIIaM.

JIns1 TOBBILIEHNS] HAZIEKHOCTH JTAHHBIX U YMEHBIIEHUS] BDEMEHH BOCCTAHOBIICHUS U3-3a
cOoeB anmnaparypbl WIH CTUXUUHBIX O0€ACTBUI HEOOXOANMO €KEeTHEBHO IPOU3BOIUTH PE3€pPB-
HOE KONIMPOBAaHUE JaHHBIX.

OU3BNYECKASA MOJEJIb B/

Ha srane ¢pusnueckoro npoeKTUpoBaHUs PEIIatoTCs BOMPOCH 3PPEKTUBHOTO pa3Merie-
HUS JAHHBIX Ha MAITUHHBIX HOCUTENSIX U UCTIOJB30BaHUS CPEJICTB YCKOPEHUSI TOCTYTIA K JaH-
HBIM.

B nporiecce puzmdeckoro npoekTUpoBaHus 0a3bl TOJKHO OBITh OIIPEIEICHO:

- KOJIMYECTBO U THUIbI UCTIOJIb3YEMBIX HOCUTENEH HHPOpMALUH;

- KOJIMYECTBO U pa3Mepsbl PaillioB orepalmoHHON CUCTEMBI, B KOTOPBIX pa3Melnaercs 6a3a
JaHHBIX, UX PACIIOJIOKEHUE HA HOCUTENSAX HH(OpMAIIIH.

- TUIIbI, KOJTMYECTBO U PEXKUMBI OOHOBJIEHUS MHIEKCOB ISl MOIb30BATEIBCKUX TAOJIUL U
MPE/ICTABIICHUN;

- pe3epBUPOBAHKE CBOOOIHBIX 00JIACTEH MaMATH MIPH 3arpy3ke 0a3bl, 4aCTOTa U CIIOCOObI
peopranm3anuu (yIioTHeHHUs) 0a3bl JaHHBIX;

- CIIOCOOBI ¥ CPEICTBA 00CCIICYCHUS HATCKHOCTH (PEe3epPBUPOBAHUS U BOCCTAHOBIICHNS)
JTAHHBIX.

Pa30uBka maHHBIX MO TAaOJIMIAM OCYIIECTBISETCS Ha OCHOBAHHUM JIOTUYECKOM MOAenu
MPUMEHHUTENFHO K BEIOPAHHON CUCTEME yIpaBieHUs 0a3aMU JaHHBIX.
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[Tpumep mpoektuposanus Tabauy CYB] MS SQL Server 2005

Tabnuma b.1— Group_Producta@ul pymmer_Toapos)

HaunmenoBanue Onucanue Pasmep Orpannuenust | KomMenrapun
Primary key |YHukaibHbIH
Id_gr Koa rpynner  uniqueidentifer, KJTFOY TPYTIITBI
TOBapOB
Name_gr Wmst rpyTimsl varchar(25) Not nul 5(?;3[ SrOPITORE
Supplier [TocTaBimk varchar(25) Not null  |HammeHnoBanmue
Treatment | O6pamarscasK  varchar(25) [IpesicraButesy-
HOE JTUIIO
Phone Tenedon varchar(11) Tenedon ans
CBSI3H
Bank_details |bank.pexBusuter  varchar(50) PeKBHIHTSI IS
OTLTATHI
Tabnuma b.2 — Producta(nTosap)
HanmeHnoBanue Onucanue Pazmep Orpannuennsi KommeHTapun
Id_tov Koa ToBapa  uniqueidentifer Primary key VHukanbHe1i
KJIFOY TOBapa
Foreign key Buerniawmii
ko4 (Kon
: TPYIIIBI U3
Id_gr Koo epynnoi int A6 THI
Tonl pyn-
IIbI_TOBapOB)
Name tov | Haumenosanme  varchar(35) Not null I:a?:ame o
Ed_izm Enuallsmepennss  varchar(10) Emuruna u3-
MEpEHHSI
Prize Ilena3akynounas Ssmallmoney izgnomaﬂ

METOAUKA PAZPABOTKU NPUJIOKEHUSA IS BA3bI JAHHBIX

Ha BTOpOI#1 cTaguu KypcoBOTO MPOEKTUPOBAHMSI BBITIOJIHACTCS pa3paboTKa MpOorpaMMBI,
peanu3yrolel aBTOMaTH3UPOBaHHbBIE (PYHKITUH TOJIh30BATENCH U JOMOIHUTEIbHbIC (QYHKIIUN
agMUHUCTpaTopa it oocykuBanus b/I.

Pa3paboTka nmporpamMmsl MpeanonaraeT nocjae10BaTeabHOE BHIIOJHEHUE 3TAIlOB TEXHUYE-
CKOTO ¥ paboyero mpoeKTUPOBAHUSI.

Ha »Tane TexHH4eCcKOro MpoeKTHPOBAHUS Pa3padaThIBAIOTCS AJITOPUTMBI U TPUHUMAIOTCS
pereHus Mo GyHKIUSIM, CTPYKTYpe, UHTepdeiicam U 3anmTe IporpaMmmMHoTo odecreuenus. B
polecce TEXHUYECKOTO MPOEKTUPOBAHMSI POTPAMMBbI, TIPETHA3HAYEHHOM ISl paboThI ¢ 6a30it
JTaHHBIX, PEIIAIOTCS CISAYIOIINE 3aJauH.
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1. IlpousBoauTcs KnaccuuKaius U pacrpeaeIeHue aBTOMaTU3UPYEMbIX (PYHKITUH 110
MIyHKTaM MEHIO TJIaBHOTO JMAJIOTOBOTO OKHA MOJIb30BaTelNsd. B 0/IMH Kilacc cienyeT BKII0YaTh
byHKIIMH, 00beNUHIEMbIE OOIIeH TOTUKON TPUMEHEHUS WU OOIIMMHU UCTIONIb3yEeMbIMU 00BEK-
TaMHU.

2. Beimenstorcs Hanbosee ynoTpeOuTenbHbIe PYHKITMN, KOTOPBIE 1IEeCO00pa3HO Tpe-
CTaBUTh KHOMKAaMHU B OOILIUX JUIsl MHOTHX SKPaHHBIX (OPM MaHeIIX HHCTPYMEHTOB.

3. BeiOupatorcs ¢pyHkiuu, 11 3P HEeKTUBHON pean3aiui KOTOPHIX IIeIeCO00pa3HO HC-
MOJIb30BaTh XPAHUMBIE MPOTEAYPHI. J{J1s1 CIIOKHBIX (PYHKIMI pa3pabaThIBaIOTCS alTOPUTMBI, B
HEOOXOJIMMBIX CITyYasiX MPeICTaBlsieMble 0JOK-CXeMaMHU U TEKCTOBBIMU OTIMCAHUSIMH.

4. BBonsrcs NONONMHUTENbHBIE (PYHKIMH, 00€CTIEeYNBAIOIIUE 3AIUTY JaHHBIX OT pas3py-
[ICHHS PY IPOTPaMMHBIX U allllapaTHBIX 0TKa3ax, IMyTeM aBTOMATHUYECKOTO WJIH BBI3BIBAEMOTO
M0JIb30BaTeNeM KOMUPOBaHUs MH(OPMALIMK HA Pe3epBHBIA HOCUTENb, a TAK)KE BOCCTAHOBIICHUS
b/l ¢ xomnumu.

5. B cucremax it MHOTHX TOJTb30BATENICH ONPEACIISIOTCS OTHOMOYHS (TpaBa) MoJb30-
BareJsei mo padore ¢ GyHKIUIMHU U JAHHBIMU. Y CTAaHABIIMBAETCSl HEOOXOIMMBIN YPOBEHb H30-
JSIUUU TPAH3aKIUH, BHITOIHAIOMNX GYHKIUU U XpaHUMbIE TpoLeAyphl. B He0OX0AUMBIX CiTy-
Yasx MpeaycMaTpUBAIOTCS MHIUBHIyaIbHbIE OJTOKUPOBKH JIAaHHBIX B OTIEpaTOpax TPaH3aKIIHIA.

6. OnpenensieTcs THI TUaIora B BUIE OJHO- WM MHOTO-IOKyMEHTAJILHOTO UHTep(detica
st pyHKIMIA nosib3oBatens. PapabarbiBaioTcs SKkpaHHbIe (POPMBI U1 OpraHU3aliy AUanora
NIPY BBIOJTHEHUH (DYHKIMI ¥ CTPYKTYpa CO3/1aBaeMbIX IPOTrpaMMOi JIOKYMEHTOB (OTUYETOB,
CIIPaBOK, THCceM | T.1.). Co3laHie MaKeTOB SKPAaHHBIX ()OPM U OTUETOB CIICYET BBITOTHSATH
CpeICTBaMHU BU3YaJIbHOTO MPOTrpaMMHUPOBAHUs, €CIIM OHU UMEIOTCSI B BBIOPAaHHOM MHCTPYMEHTE
pa3paboOTKH, COBMEIIAst 3TUM 3TAIbl TEXHUYECKOTO M paboyero nporpaMMUpOBaHHSL.

7. Pa3pabaThIBatOTCs OMUCAHUS DKPAHHBIX (POPM M KOHTEKCTHBIX MOJACKA30K, MOIKIII0Uae-
MBIX B KQ4eCTBE orepatuBHOM momoru (Help) monb3oBarento.

8. [IpoaymbiBaeTcs Crioco0 YCTaHOBKU MPOTPAMMHOM CUCTEMBI Ha KOMIIBIOTED MOJIH30Ba-
TEJs U €€ MePeyCTaHOBKHU B CIIy4ae 0TKa3a KOMIIbIOTepa.

Ha sTane paboyero npoeKTHpOBaHUS CO3AETCS CTPYKTYpa IPOrpaMMHOM CHCTEMBI.
CtpyKTypa nporpaMMsbl JOJKHA CTPOUTHCS 110 MOJTYJIBHOMY NMPUHIUIY TaK, YTOOBI CAMOCTOS-
TelabHbIe (DYHKUMU OBLIN peann30BaHbl OTIEIbHBIMA MOAYJISIMU HIIK METOJIaMU OOBEKTHO-
OpPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHHUS U JIOMYCKAJIU aBTOHOMHBIE U3MEeHEeHHs. DyHKITUU
pacnpeeNsiFoTCs IO TPOTrPAMMHBIM MOJTYJISIM.

Onpenensiercs cmoco0 BeI30Ba (3amycKa) roJIOBHON MPOrpaMMEI osib3oBarteneM. [1pu
ATOM HEOOXOJIUMO, YTOOBI MPUIIOKEHUE, U3MEHSIOLIEE CPEy ONEePallMOHHONW CUCTEMBI U
CVYB/1, BoccTaHaBAMBAJIO €€ MOCIE OKOHYAHUS paOOTHI.

[TporpaMmupoBaHUE HAUMHAETCS C CO3/IaHUS MOJIB30BATEIBCKOIO MEHIO U MPOAOIKAETCA
MOCJIEIOBATENbHON Pa3pabOTKOM, MOAKIIOUEHUEM U OTJIAJAKON OTJEIbHBIX (DYHKITUN U XpaHU-
MBIX TIPOLIEAYP, HaunMHAas ¢ GYHKIUI BBOJIA U PEIaKTUPOBAHUS JIAHHBIX.

[Iporpammsbl, peanusyromue GyHKIIUN MOIb30BaTENs, JOJKHBI B HaYalle KOHTPOJIHPOBATh
BBITMIOJTHUMOCTD (DYHKITUH (HAJIMYKE BCEX TAHHBIX, TOTOBHOCTh YCTPOMCTB U T.J.) U COOOIIATh O
HEJIOCTAIOIIUX pecypcax, a B MPOLECCE BHIMOIHEHUS IEPEXBAThIBATh UCKIIOUEHUS CPE/IbI ITPO-
rpammupoBanus u CYBJ/], 3amensist uX MOHATHBIMHU MOJIb30BATEI0 COOOIICHUSIMH.
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