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1. OCHOBBI OPT AHU3AIIAU BBINTIOJHEHUA KYPCOBOM PABOTHI

1.1. O0uue moJI0KeHuA

B coorBerctBuu ¢ TocymapcTBeHHBIM 00pa3oBaTelIbHBIM  CTAaHAAPTOM 1o
cnenuansHoctu 080801.65 «Ilpuknannas wmHpOpMaTHKa (B 3KOHOMHUKE)» KYPCOBBIE DPaOOTHI
ABIIIIOTCS OCHOBHBIMU BHUJAMHU CAMOCTOSTEIBHOM pabOThl CTYIEHTOB, MOATBEPKAAIOIIUMU
YPOBEHb OCBOEHHS HMMH KOMIUIEKCA NPO(PECCHOHANBHBIX  3HAHWHA, YMEHHH M HaBBIKOB,
MOJIyYEHHBIX B IIPOIECCE 00YUCHHUS.

Kypcosas paboma - NTOKyMEHT, OTpa)aroIIMi pe3ylbTaThl CaMOCTOSITEIILHON pPaloTHI,
BBIMIOJTHEHHOM B TeUeHHE Y4eOHOro rojia 1o OCHOBHBIM NMPO(ECCHOHAIBHBIM TUCIHUILINHAM,
U3y4aeMbIM CTYJIEHTAMH B JAHHOM Y4E€OHOM TroJly B COOTBETCTBUH C ISTHICTHUM Y4eOHBIM
IUTAHOM.

KypcoBblie paboTbl, ABISSACH OCHOBHBIMU BUAAMHU CAMOCTOSITENBHBIX pabOT CTYACHTOB.

[Tpu BBINOIHEHUH KYpCOBOM pabOTHI CTYIEHT J10JIKEH 3HATh!
—  3aJa4d [PEeIMETHOM 00JIaCTH U METO/IbI UX PELICHMUS;
—  pBIHKHM HH(POPMALMOHHBIX PECYPCOB M OCOOCHHOCTH UX UCIIOJIb30BaHUS;
—  NpUHLHUIBI o0ecrieyeHHs HHPOPMALIMOHHOM 0€3011acHOCTH;
—  TEXHOJOTMU aJanTaiuuu NpoQecCHOHATbHO-OPUEHTUPOBAHHBIX HH(MOPMALIMOHHBIX
CHCTEM;
—  TpeOOBaHMA K HAJIEKHOCTH M IPPEKTUBHOCTH MHPOPMALMOHHBIX CHCTEM B O0JIACTH
MIPUMEHEHHS;
—  IEpCIEKTUBBI Pa3BUTHs MHPOPMALMOHHBIX TEXHOJIOTUH U MH(POPMALMOHHBIX CUCTEM
B IIPEJMETHON 00J1aCTH, X B3aUMOCBSI3b CO CMEKHBIMU 00JIACTSIMU;
—  METOJIbI HAyYHBIX MCCIECIOBAHUH 110 TEOPHH, TEXHOJIOTHH Pa3pabOTKU U IKCIUTyaTaI[|H
poeCcCHOHATLHO-OPUEHTUPOBAHHBIX HHPOPMALIMOHHBIX CUCTEM.
CTyNIeHT AOKEH YMETh!
— (opmynupoBaTh M pelIaTh 3a/1a4M MPOSKTHUPOBAHUS U pa3pabOTKu MpodeccHoHambHO-
OPUEHTUPOBAHHBIX HH(OPMAIIMOHHBIX CUCTEM C HCIIOJIb30BAaHUEM Pa3JIMYHbIX METOO0B
U PEIICHHUI;
— CTaBUTh 3a/1a4y CHCTEMHOI'O NPOEKTHPOBAHUS M KOMIUJIEKCUPOBAHUS JIOKAIBHBIX H
ri100aNbHBIX ceTell 00CcayKMBaHUs OJIb30BaTeNe HHPOPMALIMOHHBIX CUCTEM;
— CTaBUTh U pellaTh 3aJlauM, CBSI3aHHbIE C OpraHU3aIUeil 1uajgora MEXIy YeJIOBEKOM U
MH(OPMALIMOHHON CUCTEMOM;
— TMPOBOAWUTH  BBIOOP HMHTEPQEIHCHBIX  CPEACTB, TMpPH  MOCTPOCHUM  CIIOKHBIX
po¢eCCHOHATIbHO-OPUEHTUPOBAHHBIX HHPOPMALIMOHHBIX CUCTEM;
— (opMmynmupoBaTh OCHOBHBIE TEXHHKO-dKOHOMHUYECKHE TPEOOBAaHUS K MPOCKTUPYEMBIM
poheCCHOHATFHO-OPHUEHTUPOBAHHBIM HH(OPMAIIMOHHBIM CHCTEMaM.
— co3daBaTh M BHEIPSATH MNPO(ecCHOHANBHO-OPUEHTHPOBAHHBIE WH(OPMAIIMOHHBIE
CHCTEMBI B IIPEAMETHON 00J1acTH;
CTYyAEeHT NOKEH BIAJIETh:
— METOJUKaMH aHaJM3a MpeJAMETHOH O00JIACTH M MPOEKTUPOBAHMUS MPOECcCHOHATBHO-
OPHEHTHUPOBAHHBIX HHPOPMAIMOHHBIX CHCTEM;
— METOJaMH CUCTEMHOT0 aHAJIN3a B PEAMETHON 001acTH.

KypcoBass pabora mo nucuurmumze «lIpoexktupoBanne MC» mpenmnonaraer Ha OCHOBE
MOJYYEHHBIX TEOPETUUYECKUX 3HAHMHA CaMOCTOATENbHYIO pa3pabOTKy IO peIIeHUI0 3aJauu
npoexktupoBanuss MC B BbeiOpanHOW mnpeameTrHolt obnactu. IlpenbsBiasemble TpeOoBaHUS
IIPEII0JIaratoT, YTO CTYAEHT JOJDKEH IPOJEMOHCTPUPOBATH 3HAHMS, YMEHHUS U HABBIKU 11O
IPOEKTHUPOBAHUIO U pa3pab0OTKe MH(OPMAIIMOHHBIX CUCTEMBI, UCIOJIb3Yys HOBEWIINE METOIbl U
TEXHOJIOTHH IIPOEKTUPOBAHUE U peanu3annu s3koHomudeckux MC.



1.2.TpeboBanusi k opopmJIeHHIO

1.2.1 Tpe6oBanusi kK 0popMIIEHHIO JIUCTOB TEKCTOBOI YacTH.

TekcToBas 4yacTh KypcoBOil pabOTHI BhIONHsIETCS Ha ucTax opmara A4 (210 x 297 mm)
0e3 pamMKu, COOIOIEHUEM CIEYIOLINX Pa3MEPOB MOJIEH:

aeBoe  — 30 MM,

npaBoe — 15 mmM,

BepxHee — 20 MM,

HuKHee — 20 M.

CrpaHuIpl TeKCTa MOAJEKAT 0053aTeNbHON HyMepalnu, KOTopast IPOBOJUTCS apaOCKUMU
muppaMu ¢ CcOOJMIOAEHUEM CKBO3HOM HyMmMepauuu IO BceMy TekcTy. Homep crpanHuisl
NPOCTABISIOT B IIEHTPE HIKHEW yacTu Jucta 6e3 TOUkH B KoHLE. IlepBoii cTpanuieil cunraercs
TUTYJBHBIN JIMCT, HO HOMEp CTPaHMILIbI HA HEM HE IIPOCTaBIIAETCS.

TekcToByIO 4acTh MOXHO BBIIIOJHUTH OJTHUM U3 CIEIYIOLINX CIIOCOOOB:

C NPUMEHEHHUEM IeYaTaloUMX U rpaduyeckux ycTpoicTB BeiBoga OBM cornacno I'OCT
2.004;

MalIMHOMMCHBIM — 4epe3 moirtopa-aBa uHTepBaia ('OCT 13.1.002). lpudrt numrymiei
MAIIMHKU JIOJDKEH OBITh YETKHUM, BBICOTOH HE MeHee 2,5 MM, JIEHTa TOJBKO YEpHOTrO IIBETa
(momyxupHas);

pPYKONHMCHBIM — uepTexHbIM mpudTom o I'OCT 2.304 ¢ BeicoTO# OyKB HEe MeHee 2,5 MM, a
udp — 5 MM. Lludpsl 1 OyKBbI BHITOIHAIOTCS TYIIBIO HIIM TACTOM (Y€pHUIIAMH) YEPHOTO IIBETA.

[Ipu BBHIMOJIHEHWH TEKCTOBOM dYacTH pabOThl HAa KOMIBIOTEPE TEKCT JOJIKEH OBITH
odopmiier B TekcTtoBoM penakrope Word for Windows.

Tun mpudra: Times New Roman Cyr. IlIpudT OCHOBHOIO TEKCTa: OOBIYHBIN, pa3Mep
14 nr. Wpudt 3arosoBKOB pa3fenoB: NOTYKHPHBIHA, MponucHO, pasmep 14 nr. lpudt
3aroJI0BKOB MOJPAa3/IeIIOB: MOJIY>KUPHBIHA, CTPOYHOH, pazmep 14 nr.

Me:KCUMBOJIBHBIA HHTEPBAJ: OOBIYHBIN. MeXXCTpOUHBIA HHTEPBAJ: OJUHAPHBIN.

OmneyaTku, ONUCKH U rpaduyeckre HeTOYHOCTH, OOHApYKEHHBIE B IIPOILIEcCe BHIOIHEHNUS,
JIOITYCKAETCSl MCIIPABIISATh TMOAYUCTKON WIIM 3aKpallrBaHWEM Oeloil Kpackoil W HaHEeCEHHEM B
TOM K€ MECTE HCIPABICHHOTO TEKCTa MAIIMHOMUCHBIM CHOCOOOM WIJIM YEPHBIMHM YEPHMUIIAMH.
[Tomapku u ciensl HEe TOTHOCTHIO YAAJICHHOTO TMPEKHEr0 TEKCTa He JOMyCKaloTcs. Bo3MokHO
HaKJIEHBaHUE PUCYHKOB U (hoTorpaduii.

1.2.2 TpeboBaHMA K CTPYKTYpe TEKCTA.

KypcoBast paGoTa 107KHa OBITH BBITONHEHA ¢ cobmoaenneM Tpebosarnem ECKJI. Tekcr
OCHOBHOM 4YacTU pa3elsioT Ha paszziensl, noapaszaensl, nyHkTel (I'OCT 2.105-95, TOCT 7.32-
2001).

Paszoenvt MOIKHBI UMETHh TIOPSIIKOBBIE HOMEpA B TPE/ETax BCEro TEKCTa, 0003HAYCHHBIE
apabckumu 1udpamu 6e3 Touku. Kaxaplii paszzen MOSCHUTEIbHOM 3alMCKU PEKOMEHAYeTCs
HAauMHATh C HOBOTO JIMCTa. HamMeHOBaHWE pa3[elioB 3almUCHIBAIOTCS B BHJIE 3arojOBKOB
(CMMMETpPUYHO TEKCTY) ¢ MpONUCcHO# OykBHI mpudra Times New Roman, pasmep 14 nr.

[Tompasmenbl MODKHBI WMETh HYMEpaluio B TpelneNax KakKAoro paszena, Homepa
MIOJPa3JIeJIOB COCTOST M3 HOMEpA pasjiesia U Mmojpaszena, pa3eJeHHol Toukoil. B koHIle HoMepa
nojJpaszienia TOYKa HE CTaBUTCS. HanMeHOBaHHME TOApa3eNioB 3alCHIBAIOTCS B BUJIE
3aroJIoBKOB (¢ a03ara) cTpouHbIMH OyKBaMu (Kpome IMepBOi MpomnucHoi), mpudt Times New
Roman, pasmep 14 mr.

[Tonpaznen pomyckaeTcst pa3OuMBaTh Ha MYHKTHI, HyMEpalus KOTOPBIX BBINOJIHSIETCS
AQHAJIOTUYHO.

Ilpumep: 1.2.3 - o603Ha4aer paznen 1, noapasnen 2, myHKT 3

BHyTpH MMyHKTOB MJIH MMOMITYHKTOB MOTYT OBITh IPHUBECHBI Tiepeunciienus. [lepen kaxxmaoi
MO3HLIKEH MepeUnCIIeHus CIelyeT CTaBUTh Ae(rc UiTH, TPH HEOOXOAUMOCTH CCHUIKH B TEKCTE Ha

! ECK/Jl — Enunas Cuctema Koncrpykropckoit JJokyMmeHTanuu.



OJTHO M3 NEPEUMCIICHUH, CTPOUHYIO OYKBY, IOCIIE€ KOTOPOil cTaBUTCS ckoOka. Jlyisi nanbHenIen
JeTaNN3alud TIEPEUNCIeHU HEOOXOIMMO HCIONb30BaTh apabckue mudpbl, Mocie KOTOPHIX
CTaBHUTHCS CKOOKA, a 3aITUCh MMPOU3BOAUTCS C a03aIIHOTO OTCTYIIA.

Ilpumep:

a)

0)

1)

2)

B)

«BBenenue» u «3akiroueHue» HE HyMEPYIOTCSL.

HaumeHnoBanus pasnesnoB M TOAPA3JEIOB JODKHBI ObITh KpaTkuMmu. HammeHoBanue
pa3ziesioB U MOAPA3IEiOB 3aMUCHIBAIOT ¢ ab3aI[HOr0 OTCTYIA C MEPBOMl MPOMUCHOM OYKBBI 0e3
TOYKHU B KOHIIE, HE TIOJUepKuBast. [lepeHOCHI CIIOB B 3arojioBKax HE JOMYCKAOTCS.

Paccrosinne Mexay 3aroioBKaMH M TEKCTOM JIOJDKHO OBITh paBHO 3 HMHTEpBajaM.
Paccrostnie mexly 3arojloBKaMu pasJesioB U MojJpasjena — 2 uHTepBana. PaccTosiHue MExIy
MOCNEAHEH CTPOKOM TEeKCTa U MOCIEeAYIOIIMM 3aroJIOBKOM Mojpasaena — 3 untepnana. Kaxapiii
pazzien peKOMEeH1yeTCsl HaUMHaTh ¢ HOBOTO JIUCTA.

1.2.3 TpeOoBaHus K H3J10KEHHI0 TEKCTA.

Wznoxenne copepikaHus MOSICHUTENBHOW 3alUCKH JOJDKHO OBITH KPAaTKUM W YeTKuUM. B
TEKCTe JOJKHBI MPUMEHSITHCS HAYYHO-TEXHUYECKHUE TEPMHHBI, 0003HAUYECHUS M OIpE/eICHHUS,
YCTAHOBJICHHBIE COOTBETCTBYIOIIMMH CTAaHAAPTAMU WIIM OOIIETPUHATHIE B HAYYHO-TEXHUYIECKOM
JauTeparype.

VYcnoBHble OyKBEHHBIE O0O3HAUEHHUS BEIMYMH, a TakKXKe YCIOBHBIE Trpaduyeckue
0003Ha4YeHHsI JOJHKHBI COOTBETCTBOBATh TPEOOBAHUSAM TOCYJAPCTBEHHBIX CTaHAApPTOB (3TO
OTHOCHTCS ¥ K €IMHULIAM U3MEPECHHUS).

VYcnoBHble OYyKBEHHBIE 0003HAUEHUS JTOJDKHBI OBITh TOXIECTBEHHBIMHM BO BCEX pasjeiax
3anucku. Eciu B MOSICHUTENBHOW 3amMCKe MPUHATa 0c00as CUCTEMa COKpAIlEHUsl CJIOB WM
HAUMEHOBAHMIA, TO B HEM MOJKEH OBITH MPHUBEIEH MEePeYeHb MPUHATHIX COKPAIICHUM, KOTOPBIN
MOMEIIAIOT NEPE]] «COAECPKAHUEM).

B TekcTe, 3a uckitoueHneM Gpopmyi1, TaOIHIl U PUCYHKOB, HE IOITYCKAETCA:

MPUMEHSITh MaTEMAaTHYECKH 3HAK MHUHYC (-) Mepe]] OTPULATEIbHBIMU 3HAUYEHUSM BEITUYNH
(cmenyeT mucath CIOBO «KMUHYC);

MPUMEHSITH 3HAK «[» Juist 0003HAUYEHHUS TUaMeTpa (CIelyeT Mucarh clioBo «auametpy). [Ipu
yKa3aHUHM pa3Mepa WIM TpPeAeNbHBIX OTKIOHEHHH JMaMeTpa Ha 4YepTekax, IMOMEIICHHBIX B
TeKCTe JOKYMEHTA, Iepe/l pa3MEPHBIM YHUCIIOM CJIeIyeT MUCATh 3HAK «[I»;

MIPUMEHSTH 0€3 YMCIIOBBIX 3HAUYCHUI MaTeMaTHYECKHe 3HAKH, HallpuMep:

(60mpb111€), < (MEHBIIIE),=(paBHO), > (OOJBIIIE WIH PABHO), < (MEHBIIIE WK PABHO),

# (He paBHO), a Takxe Ne (Homep), % (TIpOLEHT);

MPUMEHSTh HHACKCHI CTAaHAAPTOB, TEXHHUYECKUX YCIOBUI 0€3 PerrucTpainOHHOTO HOMEpa.

IIpasuna neyamanus 3naxoe. 3HaKU NMpeNUHAHUS (TOYKa, 3alsATas, IBOETOYUE, TOUKA C
3armsITOd, MHOTOTOYME, BOCKJIHMIATETIBHBIM M BOIPOCUTENBHBIA 3HAKH) OT MPEIIIECTBYIONINX
CJIOB ITPOOEIIOM HE OTHENSIOT, a OT MOCIEAYIOIUX OTAENAIOT OJHUM IIPOOEIIOM.

Jeduc oT npeAmecTBYOUMX U MOCTSTYIOIUX HIEMEHTOB HE OT/EIISIOT.

Tupe ot nmpenmecTBYOMUX U MOCIEAYIOLUUX JIEMEHTOB OTIENSIOT 0053aTENbHO.

KaBpruku v ckOOKM HE OTOMBAIOT OT 3aKJIIOYCHHBIX B HUX JIEMEHTOB. 3HAKU MpPETTHHAHUS
OT KaBBIYEK U CKOOOK HE OTOMBAIOT.

3HaK Ne MPUMEHSIIOT TOMBKO C OTHOCSIIIUMHUCS K HEMY YHCIAMH, MEXIYy HUMH CTaBSIT
npo0Oer.

3HaKM CHOCKHM (3BE3/I0YKM WM IIM(pBI) B OCHOBHOM TEKCTE IedararoT 6e3 mpobena, a oT
TEKCTA CHOCKH OTEISIOT OXHUM YAapoM (Hamp.: c1o60™, * Cr060).

3HaKM MPOILIEHTA U IPOMIILIE OT YHCET OTOMBAIOT.

3HaKU YIJIOBOTO TIpajayca, MHUHYTBI, CEKYH[Ibl, TEPUUH OT NPEAbIIYIIMX YHCET He
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OTJIEJISIFOT, @ OT MOCJICAYIOIIUX OTACISIOT podenom (Hamp.: 5° 1777).

3HaK Tpajyca TemrepaTypbl OTAEJSETCS OT YMciia, €CIU 32 HUM CIIEyeT COKpalleHHOe
o0o3HaueHue MmKaisl (Hanp., 15 °C, Ho 15° [Jenvcus).

Yucna u damsi. MHOrO3HaYHBIE YWCIa NUIIYT apaOCKUMU HUPpaMu U pa3OUBAIOT Ha
KJjaccsl (Hamp.: 13 692).
He pa30OuBaroT yeTblpex3HauHble YKCIIa U Yncia, 0003HaYaroye HoMepa.

Uwcna T0KHBI OBITh OTOUTHI OT OTHOCSIIIIUXCSI K HUM HaUMEHOBaHUH (Hamp.: 25 m). Uucna
¢ OykBamMu B 0003HA4YeHHSX He paszOuBaroTcs (Hamp.: 6 nywkme 20). Uucna u OyKBBI,
pa3JiesieHHbIE TOUKOM, HE UMEIOT OTOMBKH (Hamp.: 2.13.6).

OcHOBHbIE MaTEeMaTHUECKHE 3HAKHU IEpe] YMCIaMH B 3HAUEHUU IMOJIOKUTEIBHOM MU
OTPULIATENILHON BETUYUHBI, CTENICHU YBEJIMUEHHUS OT YMCEIl HE OTACISOT (Hamp.: -15, x20).

s o6o3HayeHHs nuana3oHa 3HAUYEHUN YMOTPeOJISIOT OAMH U3 CIIOCOOOB: MHOTOTOYHE,
TUpE, 3HaK +, JUOO MPEAJOTH OT ... A0 ... . [lo BceMy TEKCTy CleAyeT MPHUAEPKUBATHCS
MPUHIINIIA eAUHOO0Opa3usl.

C0oXHBIE CYIIECTBUTENBHBIC U MPHJIATAaTENIbHBIC C YUCIAMHU B UX COCTaBE PEKOMEHIYETCS
nrcath B OyKBeHHO-1IU(PpOoBOit hopme (Hamp.: 150-remue, 30-epadycuuiil, 25-npoyenmmuoiil).

CrangaptHoil Gopmoii HammcaHus nat siBisercs cienyromas: 20.03.93 r. Bo3MoXHBI U
Ipyrue Kak 1mudpoBble, Tak U cnoBecHO-1UpoBbie hopmbr: 20.03.1993 2., 22 mapma 1993 2., 1
cenm. 1999 2.

Bce Bubl HekaneHJapHbIX JIeT (Or0KETHBINA, OTYETHBIN, yUEOHBIN), T.€. HAUMHAIOIIHUXCS B
OJIHOM TOJy, a 3aKaHYMBAIOIIUXCS B IPYroM, MUIIYT 4Yepe3 Kocyro 4epty: B 2011/12 yuebnom
200y. Omuemnwiti 2011/2012 200.

Coxpawenus. Vicnonp3yeMble COKpAIIeHHs JOJDKHBI COOTBETCTBOBATh —IPaBHUIIAM
rpaMMaTHKH, a TaKKe TPeOOBAaHUSIM TOCYJaPCTBEHHBIX CTAaHAAPTOB.

OMHOTHITHBIE CIIOBAa M CJIOBOCOYETAHHs BE3/€ IOJDKHBI JHOO COKpamarbes, JMOO HET
(namp.: 6 1919 200y u XX eexe unu 6 1919 2. u XX 6.; u opyeue, mo ecms Wnu u op., m.e.).

CymecTByeT psij OOIENPUHATHIX IPAPUUECKUX COKPAIICHUMN:

Coxpartienus, ynoTpediseMble cCaMOCTOATENbHO: U Op., U Np., U M.0., U M.1.

VYnotpebnseMble TOJBKO NpU HUMEHaX W (GaMWIUAX. e-H, M., UM., aKao., 0-p., 0oy.,
KaHO.@pu3z.-mam.Hayx, 2en., ui.-kop. Hanp.: ooy. Heanos U. /.

CroBa, cokpamiaeMble TOJBKO TpU Teorpaduyeckux Ha3BaHUAX: 2., C., HOC., 001., VI,
npocn. Hanipumep: 6 c. H. Ilasnosxa.

YnoTrpebmsieMble IPU CCHUTKAX, B COUETAaHUU ¢ IudpamMu uim OykBamu: 2n.5, n.10, noon.2a,
pazo.A, c.54 — 598, puc.8.1, m.2, mabn. 10— 12, u.1.

YnorpebmnsieMble TOJIBKO Mpu Upax: 6., 686., 2., 22., 00 H.9., 2.H.3., MbIC., MIH., MIPO., IK3.,
k., p. Hanpumep: 20 man. py6., 5 p. 20 k.

Hcnonp3yemMble B TEKCTE COKpAIIEHHS TOSCHSIOT B CKOOKAX TOCIIE MEPBOTO YIIOTPEOICHUS
CoKpamiaemoro moHsTHs. Hamp.:... 3axanyueaemcs smanom cocmaeieHusi MexHU4ecKo2o
3aoanus (T3).

B noscHuTenpHOW 3amUCcKe clenyeT NPUMEHSTh CTaHIApPTU30BAHHbBIC — €MHMIIBI
¢bu3nyecKux BEIMYMH, UX HauMEHOBaHUS U oOo3HaueHus B coorBercTBUU ¢ 'OCT 8.417 wim
['OCT 8.430. B kauectBe 0O0O3HaUeHMH TNPEAyCMOTpEHbl OyKBEHHBIE OO0O3HAYECHUS H
cnienaiibHble 3Haku, Hamnp.: 20.5 ke, 438 J{xc/(ke/K), 36 °C. Ilpu HanmMcaHUM CIOKHBIX €IHHUIL
KOMOMHUpOBaTh OyKBEHHbIE 0003HAUE€HUS M HAWMEHOBAaHUs He jomyckaerca. Hapsny c
emuauiamu CU, mpr HEOOXOMMOCTH, B CKOOKaxX YKa3bIBalOT CIUHHIIBI PaHee MPUMEHSBIITHXCS
CHCTEM, pa3pelIeHHbIX K TPUMEHEHHUIO.

1.2.4 TpeooBanus k ogopmiieHuo Gpopmy..

®opmyibl 1oKHBEL OBITH 0opMIteHBI B penakTope Gopmyn Equation Editor u BcraBnens
B JJOKYMEHT KaK OOBEKT.

Pazmeps! mpudra g popmyi:

OOBIYHBIN — 14 nr;
KPYITHBIA HHACKC — 10 or;




MEJIKUI WHJICKC -8 g
KPYITHBIA CUMBOJI —20 or;
MEJIKUIA CUMBOJI — 14 or.
3HavYeHUS YKa3aHHBIX CHMBOJIOB W YHCJOBBIX KOA(P(UIIMEHTOB, BXOIAIMUX B (HOpMYITY,
JOJKHBI OBITh MPHUBEICHBI HEMOCPEJACTBEHHO MO (OPMYIION, IpUUYEM KaXIbIii CUMBOJ U €rO
Pa3MEpHOCTh TMHIIYTCS C HOBOH CTPOKM M B TOM IIOCJIENOBAaTEILHOCTH, B KOTOPOM OHH
npuBeneHsl B popmyse. [lepBas crpoka pacmmdpoBKy J0KHA HAYMHATHCS CO CIIOBA «T/Ie» 0e3
JIBOETOYHSI TTOCTIE HETO.

Ilpumep:
VYpoxaii conomsl ripu 19% BrnaxkHoctu onpezensercs no Gopmyne:
V= X(100- B) , (3.1)
81

rae X — ypoxkail COJIOMBI B TIOJIE, 1/Ta;

B — ¢akTHueckas BIaXKHOCTb COJIOMBI, Y.

Bce dhopmynsl HymepyroTcst apabckuMu g paMu, HOMEp CTaBAT ¢ IPABOK CTOPOHBI JIMCTA
Ha YpoBHE (oOpMyinbl B Kpyriblx ckoOkax. Homep ¢opmynbl cocTouT U3 2-X YacTei,
paszeneHHblil Toukoi, Hanpumep (3.1), mepBasi 4acTh BbIICNICHA T0J HOMEp paszeia, BTopas
yacTh — HoMmep (opmyibl. Jlomyckaercs Hymepauuss GopMmyl B Ipelenax IMOSICHUTEIbHOM
3aMMUCKH.

ITpu nepenoce GopMyiibl HOMEp CTaBIT HAIPOTHUB MOCJIEAHENH CTPOKHU B Kpail Texcta. Eciu
dopMysia IMOMEIIEHa B paMKy, HOMEp IOMELIAIOT BHE pPAMKH IPOTUB OCHOBHOM CTpPOKHU
bopMyIBL.

I'pynma ¢opmyn, oObenHEHHBIX (UTYPHOH CKOOKOM, NMEET OJAMH HOMEp, MOMEIIAeMbIit
TOYHO IPOTUB OCTPHSI CKOOKH.

[Tpu ccpuike Ha GopMyITy B TEKCTE €€ HOMEp CTaBAT B KPYIJIbIX CKoOkax. Hanpumep: VI3
dopmynerl (3.1) cnenyer...

B xonue ¢opmynsl U B TEKCTe Nepe] HEW 3HAKU NPENHUHAHUS CTaBSIT B COOTBETCTBUU C
IIpaBWJIaMU IMyHKTyanuu. PopMmyisl, CIEIyHOIIMEe OJHA 3a APYroi, OTIENSIOT 3alaTod WiIn
TOUYKOH C 3aMsATON, KOTOpBIE CTaBAT 3a (hopMysiaMu 710 X HoMepa. [lepeHockl popmys co cTpoku
Ha CTPOKY OCYIIECTBIISIOTCS B MEPBYIO O4Yepe/ib Ha 3HAKaX OTHOIIEHUS (=; #; =, < U T.IL.), BO
BTOPYIO — Ha 3HAKaX CJIOKEHUS U BbIUUTAHUS, B TPEThIO — HAa 3HAKE YMHOXKEHHUS B BHUJI€ KOCOTO
KpecTa. 3HaK cIeAyeT IOBTOPUTh B Hadaje BTOPOM CTPOKHU. Bce pacuersl NmpencTaBisioTcs B
cucreme CH.

1.2.5 TpedoBanusi k 0OpMICHUIO HILTIOCTPALMIA.

Wnmroctpanum, conpoBoXKAarOIIUe MOSCHUTEIbHYIO 3allUCKY, MOTYT OBITh BBINIOJHEHBI B
BUJE JMarpaMM, HOMOIrpamM, IpaduKoB, ydepTexked, KapT, (OTOCHUMKOB U Jp. YKa3aHHBIH
MaTepuai BhINONHsSIETCd Ha GopmaTte A4, T.e. pa3Mepbl WIIIOCTPAaUUi HE JOJKHBI MIPEBBILIATD
¢dopmara cTpaHuibl ¢ yuetoM nosneil. Eciu mmpuna pucynka 0omblie 8 ¢M, TO €ro pacnojiararoT
CUMMeTpU4yHO nocepeaune. Ecnum ero mmpuHa MeHee 8 ¢cM, TO PHUCYHOK, KakK IpPaBUIIO,
pacroyiararot ¢ Kpato, B 00pamMJIeHHH TEKCTa.

Jlonyckaercsi pa3MelleHue HECKOJbKUX WJUTFOCTpalUii Ha ofgHOM JjucTe. Miumroctpannun
MOTYT OBITh PACIOJIOKEHBI M0 TEKCTY MOSICHUTENILHON 3aMTUCKH, & TAK)KE 1aHbl B IPUIIOKECHUH.

CrnoxHble WIIIOCTPALlMM MOTYT BBINONHATHCS Ha Juctax Qopmara A3 u Gosblie co
CruOOM /17151 pa3MeIleHus B MOSICHUTEIBHOM 3aIucKe.

Bce mmoctpann HymepyroTcsl B IIpefienax TekcTa apabckumu OykBaMu (eciu ux Oosee
onHoi). Hymeparusi pUCyHKOB MOXKET OBITh Kak CKBO3HOH, Hampumep, Pucynox [, Tak u
WHJICKCAIIMOHHOM (T10 TJ1aBaM MOSICHUTEIbHOW 3aMCKH, HanpuMep, Pucynok 3.1).

WnmocTpaniu MOTYT HMMETh, NPH HEOOXOAMMOCTH, HAaMMEHOBAHHE M SKCIUIMKAIUIO
(MOSICHSIOMMK TEKCT WIM JaHHbIe). HamMeHOBaHME TOMEMIAIOT TOJM WUIIOCTpaIluei, a
OKCIUIMKAIMIO TI0J HaWMEHOBaHueM. B Tekcre, rae HIET peub O TeMe, CBSI3aHHOM ¢
WITIOCTpAIMel, OMEIIAI0T CChIIKY JIMOO B BUJIE 3aKIIOUEHHOIO B KPYIJIble CKOOKH BBIPAYKEHMUSI
(pucynox 4) nu6o B Bujie 000pOTa THIIA «...KAK MO 6UOHO HA PUCYHKE 4.
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IIpu odopminennn rpadukoB ocu (abCrycc W OPAMHAT) BBHIYEPUMBAIOTCS CIUIOIIHBIMU
nuHusAMHA. Ha KOHIIaX KOOPIMHATHBIX OCEH CTPEJIOK HE CTaBAT (pUCYHOK 4). UncioBbIe 3HaUEHUS
MacmTala IIKaja ocell KOOpAUHAT MUIIYT 3a IMpenenaMu rpaduka (JeBee oCH OpAMHAT U HHKE
ocu abcuucc). [lo ocaM KoopauHAT MOJKHBI OBITH YKa3aHbl YCJIOBHbIE OOO3HAu€HUS U
pPa3sMEpHOCTH OTJIIOKEHHBIX BEJIMYMH B MPHHATHIX COKpamleHusx. Ha rpaduke cinemyer nucathb
TOJIbKO TPUHATHIE B TEKCTE YCJIOBHble OykBeHHBIe oOo3HaueHus. Haamucu, oTHOcsmuecs K
KPUBBIM M TOYKaM, OCTaBJSIOT TOJBKO B T€X CIyyasX, KOrJga MX HEMHOIO, U OHM SIBJISFOTCS
KpaTKUMU. MHOTOCIIOBHBIE HAJIIUCH 3aMEHsAI0T HudpamMu, a paciiu@poBKy NPUBOAIT B
[OAPUCYHOUHOH IIOJIIHCH.

CxeMmbl BBIOTHSIOT 6€3 co0I0/IeHusT MaciiTada v MPOCTPAHCTBEHHOT'O PACIOJIOKEHHUS.

WnmmocTpaiuy JOKHBL OBITh BCTABJICHBI B TEKCT OJHUM M3 CIEAYIOIIUX CIIOCOOO0B:

mn6o xomangamu BCTABKA-PUCYHOK (ucmonb3yeMble s BCTaBKH PHCYHKOB U3
KOJUJICKIIMM, W3 JIPYTUX TporpaMMm U (haiiioB, CO CKaHepa, CO3/JaHHbIC KHONKAMH Ha IMaHEIu
pucoBanus, aBtopurypsl, oovekTel Word Art, a Tak >xe auarpammsl). [Ipu sTOM Bce
WUIIOCTpAllMM, BCTaBJISIEMblE KaK PpUCYHOK, JOJDKHBI ObITh mpeoOpa3oBaHbl B (opmar
rpadgudeckux ¢GanaoB, moaaepxkuBaemMoix Word,

m6o xomangamu BCTABKA-OBBEKT. Ilpu sToM HE00X0auMO, YTOOBI 00BEKT, B KOTOPOM
co3/laHa BCTaBIsieMas WJUTIOCTpaLus, TOAJMEpKUBaICS penaktopom Word crangapTHOR
KOH(UTYpaI1H.

1.2.6 TpedoBanusi k opopMIeHUIO TAOTULBI.

HudpoBoii MmaTepuan MpPUHATO ToMeniaTb B  Tabmuibl. TabmUIBl MOMENIAIOT
HEIOCPEICTBEHHO Mocie ad3aleB, COIEpKalUX CChUIKY Ha HUX, a €CJIM MECTa HEJJOCTaTOYHO, TO
B HAYaJe CIEAYIONeH CTPaHUIIbI.

Bce Tabnumpl AODKHBI OBITH MPOHYMEpOBaHBI. Bce TaOnHIbI HyMEpYOTCS B Ipenenax
pa3nena apabckumu mubpamu. Homep TabmuIsl COCTOMT U3 HOMEpa paszfesia M MOPSAKOBOTO
HOMEpa, paslieJIeHHOTo Toukoi. Ha3Banue ciemyeT mnomemarh Haja TaOnuieid 0e3 3Hauka N
nepen uudpoit m Toukum mocne Hee. Hampumep, Tabmuma 1.1 — Cebecroumocts 1 T
noptianauementa M-500. Jlonmyckaercs CKBO3Has HyMmepalus B Ipeneiax MHOSCHUTEIbHON
3anuckd. Tabmuipl CHA0XKalOT TEMAaTHYECKUMH 3aroJIOBKaMH, KOTOpBIE PpacrojararoTcs
MOCEPEMHE CTPAHULIBI M MTULTYT MPONUCHBIM MIPU(TOM 0€3 TOUKH Ha KOHIIE. 3aroJIoBOK U CJIOBa
TabJIMIa HAUMHAIOT MUCATh C MPONUCHON OyKBBI. BbicOoTa TaGNUIIBI C 3aMUCAMU B OJIHY CTPOKY
noikHa ObITh He Oosiee 8 mMMm. Ecnu B Tabnuie BcTpedaercs MOBTOPSIOLIMICS TEKCT, TO MpHU
IIEPBOM K€ MIOBTOPEHUH JOMYCKAETCs MUCATh CJIOBO «TO ke, a fanee kaBblukamu (). CTaBUTh
KaBBbIYKM BMECTO MOBTOpPSIOUIMXCA LU(pP, MapoK, 3HAKOB, CUMBOJIOB He Jomyckaercsa. Ecnu
U(POBBIE WIN TEKCTOBBIE JAHHbIE HE MPUBOAATCSA B KaKOH-IMOO CTpoKe TaOIUIlbl, TO Ha HEH
ctaBat npoyepk (—). [Lludper B rpadax Tabmuir pacmosiaraioT Tak, YTOObl OHU CIEJOBAIHM OJTHU
MO APYTUMH.

[Tpu nmepeHoce TabIUIBI Ha JPYroW JHMCT 3ar0JIOBOK MOMEMIAIOT HaJl IepBOM 4acThIO, HAJ|
MOCIEAYIOUUMHI THUIIYT HAAMUCU «npodoaxcenue madbauyvl 1.1». EquHCcTBeHHas Tabnuilia He
HyMmepyeTca. CHOCKM K TabJuIle eyaTaroT HEMOCPEACTBEHHO MO/ HEll.

1.2.7 O¢gopmiieHHe CIUCKA HCTOJIb30BAHHBIX HCTOYHHKOB.

Ceenenus o kHMrax (MoHorpaduu, yueOHHKH, CIIPABOYHUKH M T.II.) JOJDKHBI BKIIIOYATh:
(dbaMuIMIO U MHUIUANBI aBTOpa (aBTOPOB), HA3BaHWE KHUTHU, TOPO/I, U3/1aTeIbCTBO, IO/l U3/IaHu,
KOJIMYECTBO CTPAHMIL.

[Ipn Hanmuuum Tpex u 0Oojee aBTOPOB JOMYCKAETCS YKa3blBaTh (AaMWIMIO U MHHUIHAIIBI
TOJIBKO TEpPBOTO W3 HUX M cJoBa «M Jp.». HaumeHoBaHHe MecTa H3JaHUS HEOOXOAUMO
MPUBOJUTH MOJHOCTHIO B UIMEHUTEIHHOM MaJIeKe, JOMYCKAETCsl COKpaIlleHHe Ha3BaHUS TOJbKO
nByx ropojioB — Mocksa (M) u Canxkr-IlerepOypr (CII0).

CeneHusi 0 craTb€ M3 MEPUOAMYECKOr0 M3AaHUS JOJDKHBI BKIIOYaTh: (aMUWIMIO U
MHUIIMAIBI aBTOPA, 3arjlaBue CTaThU, HAUMEHOBAHUE M3AaHUs (KypHalia), HAMMEHOBAHUE CEpHH,
roJl BBIITYCKa, TOM, HOMEp U3AaHus (’KypHasia), CTpPaHUIIbI, Ha KOTOPBIX TIOMEIIEHA CTaThsl.

Ceenenusi 06 oruere mo HWP nomkHBI BKIIOYATh: 3arjiaBue ordyeTa (IOCHE 3ariiaBus B
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CKOOKax TPUBOJAAT CJIOBO «OTYET»), €ro Imudp, HHBEHTAPHbIM HOMEp, HaUMEHOBaHHE
OpraHu3aIliy, BBITYCTUBIICH OTYET, haMUIui0 W HHUIMAILl pykoBoautenss HUP, ropox u rox
BBIITYCKA, KOJIMYECTBO CTPAHUIL OTUETA.

Caenenusi 0 cTaHAapTe NOJDKHBI BKIIIOUATh: 0003HAUCHNHE U HAMMEHOBAaHUE CTaHAapTa.

Ilpumepuwi:
Knuzu oonozo, oeyx, mpex aemopos

1. Konapako H.II. MBanoBa M. A.. Byxraiarepckuil ynpaBI€HYECKHMH YyYeT:
YueOnoe nocobue— M.: UHOPa-M.- 2011. — 368 c.

2. ['onoBuznosa A.T., ApxunoBa O.M. byxrantepckuil ynpaBieHYECKHUI
yuaet:Yue0. [Tocobue.-M.: TK Benbu, U3n-Bo [Ipocnekt, 2004.-184c.

3. MBanoB B.b. ABTOMaTH3MpOBaHHOE yIpaBJICHUE 3aracamMu NpPEANpUsITHS /
Kynukos I'.I"., PeukanoB SI.A. — Ydumck. roc. ABuan. TexH. yH-T. -¥Y da, 2002.-104c.

4. Xopmpenn W.T., @Docrep [x. byxraarepckuid yder: yIpaBICHYECKHUU
acniekt:Ilep.c anrn./Ilox pen. S1.B.CokonoBa. — M.: @uHaHchl 1 cratuctuka, 2000

5. Flanaut, J. Les elements des terres rares / J. Flanaut. — Paris: Masson, 1969. —
165 p.

Knuzcu uemuwipex u 60n1ee agmopos, a maksice cOOpHuUKU cmameii

6. boiiko E.A. byxranrepckuii ynpaBnenueckuii yuet / E.A. boiiko u np. - [loxg pen.
[Tpod., a.5.1H. A.H. Kuznosa, npod., n.5.0. MI.H. Boraroii. - PocroB u//l: «®enuxc», 2005. -
380c.

1. Ounancel npeanpusTii:Yueonuk s By3oB / H.B. Komuuna, I'.b. Iomsk, JLII.
[TaBnoBa u ap., [lox pen. npod.H.B. Komuunoit. - 2-e uzn.nepepad.u non.-M.:FOHUTU-ITUHA,
2001. - 447c.

8. Byxranrepckuii yuer. YueOnuk mis By3oB / be3pykuxII.C., MBamkesuu B.b.,
Konnpakos H.IL.u ap.mox pexn. I1.C. be3pykux 3-e¢ uzn., nepepad.u gomn.-M. : byxrantepckuii
yuer, 1999-624 c.

9. Experiments in materials science/ E.C. Subbarac, D. Chakravorty, M.F. Merriam,
V. Raghavan. — New York a.c: Mc Graw-Hill, 1972. — 274 p.

CraTbu U3 )KYPHAJIOB M razetr

10. Bonkos H.I'. Yyer mpousBojacTBeHHBIX 3amacoB// byxrantepckuii yder, No 4,
2001, c.5-17.

11. [onybea M., Jlamua P. Merox JIMDO B OyXraaTepckoM ydeTe OTMEHEH.
Pazoupaemcs ¢ nocneactBusamu // I'maBoyx, 2008 r. No2, c.15-17.

12. HasbiioBa O.B. Cocrapnsiomuye CTOMMOCTH INPHOOPETEHHBIX MaTepuaioB //
ABTOHOMHBIE OpTaHU3ANNHU: OyXTanTepCcKuil yueT u Hanorooonoxenue, 2008r.-Nel0, ¢.25-27.

13. N3 ucropun xnedoneuenus // Xnedonpoaykrsl, 2002r. Ne2, ¢.44-45

14. Kabanos A. Kak ynpasnarte 3anacamu // @uHancoBslil qupektop. 2004.-Ne2-¢.31

15. JlymnoB H.A. MHccrnemoBanue MeETOMOB OIEHKH CTOMMOCTH 3amacoB / HL.A.
JlymrioB // ®uraHCOBBI MeHEHKMEHT. - 2004.-Ne3-¢.19-41

16. Mukai, K. Determination of phosphorus in hypereutectic aluminium-silicon

alloys/ K. Mukai // Talanta. — JI972.-Vol. 19, Noe 4 — P. 489-495.
Cmambus u3 npooonicaouezocsa u30anus
17. JKuponucres, B.II. KommiekcHblli aHanu3 B celbCKkoM xo3siictBe / BUIIL
XKusomnucues, JLIL. IIsrocun // Yuen. 3am. / [lepm. yH-T. — 1970. — Ne 207. — C. 184-191.
Cmambou u3 nenepuoouueckux cOOpHuUKo8

18. JlrobomuinoBa, I'B.  Ananmu3  obopotHbix cpencts / ['.B. Jlrobommuiosa,
A.Jl. Munniep // HoBbeie MeTo 1, UICCITE]T. TT0 SKOHOMUYecKoMy aHamu3y. — M., 1970. — C. 90-93.
19. Mapxkosuy, Jxk. Ananu3 1ukiIoB B 3koHomuke / k. Mapkosuu, A. Keprec //

[IpoGnembr mupoBoit skoHomuku: Jlokin. Mexa. koHd., I'erebopr, IlIBerus, 27 aBr. —
1 cent. 1966. — M., 1971. — C. 223-231.
Huccepmayusn



20. MartuuHoB, B.A. byxrantepckuii yuer u aHanu3 3p()EeKTUBHOCTH HUCIOIb30BAHUS
FOCYyIapCTBEHHOW TOMOIIM B CEIbCKOXO3SMCTBEHHBIX OpraHu3anusax: JIMc.’KOH. Hayk:
08.00.12 / B.A. MartuunosB. — Mocksa, 2009. — 138 c.

Aemopegpepam ouccepmavuu

21. MartuunoB, B.A. byxrantepckuii yuer n ananu3 3(p()EeKTUBHOCTH HWCIOIb30BAHUS
roCy/1apCTBEHHOW IMOMOIIM B CEIbCKOXO03MCTBEHHBIX OpraHu3alusax: ABToped. IUC.KaH/. SKOH.
Hayk: 08.00.12 / B.A. MatuunoB. — Mockga, 2009. — 20 c.

/Jlenonupoeannule nayunvle padomaul

22. Kpsuios, A.B. [lorepu MuHepanbHbIX ynoOpenuii npu nepesoske/ A.B. Kpbuios,
B.B. ba6kun; Penkon. «KypH. npuknagaon xumun». — JI., 1982, — 11 ¢. — Jlen. 8 BUHUTU
24.03.82; Ne 1286-82.

23. Ky3nenos, HO.C. TemnorexHUYECKHE CBOMCTBA 3JIEMEHTOB B XOJOAWJIbHBIX
koHcTpykuusx / FO. C. Ky3nenos; Mock. Xxum.-texHoi. uH-T. — M., 1982. — 10 c. — /Jlen. B
BUHUTU 27.05.82; Ne 2641.

Ilamenmmnvie 00OKymenmul

24. A.c. 1007970 CCCP, MKH14 B 03 C 7/12, A 22 C 17/04. YcTpoiicTBO ISt
paszeNieHnss MHOTOKOMIIOHEHTHOTO cbipbsi / b.C. babakun, 3.U1. Kayxuemsunu, A.U. Aurenos
(CCCP). — Ne 3599260/28-13; 3asBneno 2.06.85; Omy6:. 30.10.85, bron. Ne 28. — 2 c.

25. [Mar. 4194039 CILIA, MKHM3 B 32 B 7/2, B 32 B 27/08. Multi-layer poivolefin
shrink film / W.B. Muelier; W.R. Grace & Co. — Ne 896963; 3asBneno 17.04.78; Omy0.
18.03.80. — 3 c.

26. 3asBka 54-161681 Snonus, MKI2 B 29 D 23/18. Crtoco0 U3roToBIICHUS THOKUX
Tpy6ox / Wocmaxm Wnab6a; K.K.Toe Kacsit. — Ne 53-69874; 3assneno 12.06.78;
Ony6:1.21.12.79. — 4 c.

Cmanoapm

217. I'OCT 10749.1-80. Cniupt >THIIOBBIM TexHUYeCcKUA. MeToapl aHanu3a. — B3amen
I'OCT 10749-72; Been. 01.01.82 mo 01.01.87. — M.: U3n-Bo cTtangaptos, 1981. — 4 c.

28. Otuer o HHP. IlpoBeneHue wucnbITaHWS CBOMCTB IOJUMEPHBIX IOKPBITHH

TETUINYHBIX coopyxennid — 12-B3: Otuer o HUP (mpomexyrou.) / Beecoro3. 3a04. MH-T TIHII.
npom-ctu (B3UIIIT); PykoBomurtens B. M. IllaBpa. — OLIO 102T3; Kr I'P 80057138;
NuB.Neb119699.-M., 1981. — 90 c.

Dnekmponnsvie pecypcot
29. H.N. Ky6pakoBa, O.M. BacwibeBa; mox pea. H.W. PazmapunoBoii. — DinekTpoH.
TEKCTOBBIE JIaH. (1 daitn). — Tomck, 2004. — Pexum JocTyna:
http://www.lib.tru.ru/fullext/m/2004/m26.pdf , cBoGoaHBII. — 3ari. ¢ 3KpaHa.
30. Poccuiickas rocymapcTBeHHas OuOnmnoTeka [DnekTpoHHbIM pecypc]/Llentp

uHpopM. Texnonoruit PI'b; pen. Banacenxo T.B.; Wed-mactep Koznosa H.B. — Dnekrpon. Jlan.
—M.: Poc.roc. 6.xa, 1977 — Pexxum noctyna: http//www.rsb.ru, ceo6oansii. — 3ari. ¢ skpaHa.
Pecpepam
31. [Pedepat]/ Xumus: PXK. — 1981. — Neo 1, Bem. 19C — C. 38 (1 C138). Ped.
Cr.: Richardson, S. M. Simulation of injection moulding / S.M. Richardson, H.J. Pearson, J.R.A.
Pearson// Plast and Rubber: Process. — 1980. — Vol. 5, Ne 2. — P. 55 — 60.
Peyenzusn
I'aBpunioB A.B. Kax 3Byunt?/Annpeii ['aBpunoB—Kn.0603penune. — 2002. 11 mapra
(Ne10-11). — C. 2 — Pemn. Ha kH.: My3bIkanbHbli 3anac. 70-e: [Ipobaemsl, moptpetsl, ciaydan/T.
Yepenuuuenko. — M.: Hooe nut. O603penue, 2002 — 592 c.

2. MOPSIIOK BBITTIOJTHEHUSI KYPCOBOM PABOTHI
[Iporiecc BBIMONMHEHUS KYpPCOBOI paOOThI BKIJIIOUAET CIEAYIOIINE ITAIIbI:
"  BBIOOp TEMBI KypCOBOM PabOTHI;

" KOpPPEKTHPOBKA M YTOYHEHHE BBIOPAaHHON NPUMEPHOM TEMbl KypCOBOHl pPabOTHI

9


http://www.lib.tru.ru/fullext/m/2004/m26.pdf%20

(COBMECTHO ¢ HayYHBIM PYKOBOAUTEIIEM);

"  COCTaBJIEHHME COBMECTHO C HAyYHBbIM PYKOBOAMTEIEM IJIaHA OCHOBHOM 4YacTu paboThl U
OIpE/ICNIEHUE COCTaBa MCTOYHMKOB, HAyYHOW JMTEpaTypbl M JPYTUX MaTEepHaJIOB I10
KOKIOMY paszieny, BbIOOp METOAMKM aHallu3a, CUCTEeMaTH3allMl U  OMUCAHUS
MaTepHaJIoB, ONPEICIIEHUE MPENOIAraeMbIX Pe3yIbTaTOB Pa3padOTKU TEMBI.

"  COCTaBJICHME COBMECTHO C HayYHbIM PYKOBOAMUTEJIEM KaJeHJapHOIro rpaduKa HalMCcaHus
paboThl, KOTOpBIM JOJDKEH IpPEeAyCMaTpUBAaTh CPOKHM BBIIIOJIHEHHS BCEX 3TalloOB
uccienoBanus. Ilpu cocraBieHnu rpaduka y4uTBIBA€TCS, YTO B TEUEHHE CEMecTpa
CTYACHT MUILIET HECKOIBKO MUChbMEHHBIX pabOT MO pa3HbIM JAUCIUILTUHAM;

" CaMOCTOsTEIbHAsA pa60Ta CTyA€HTa Had pacKpbITUEM TEMBI W ICPHUOANYCCKUC
KOHCYJIbTAallUWM HAYYHOT'O PYKOBOJUTCIIA,

" BBIOJHEHHE PabOThl M IPEJOCTaBIECHUE pe3yjbTaTa HAaydYHOMY PYKOBOJIUTEIIO IS
IIPOBEPKU;

®  OKOHYATECJIbHOC HAITMCAHUE TCKCTa U O(I)OpMJ'IeHI/Ie pPE3yJIbTaTOB pa6OTBI B COOTBCTCTBHU
C 3aMCUYAHUSAMU HAYYHOI'O PYKOBOIMTCIIA H O(bOpMJIeHI/Ie pa6OTBI B COOTBETCTBUU C
HaCTOAIIIUMHU MGTO,Z[I/I‘ICCKI/IMI/I YKa3aHUSAMH,

" [IpeAOCTaBICHHE TOTOBOW paboThl Ha Kadeapy Ha OyMaXHOM HOCHTENE, a TaKXKe II0
TpeOOBaHUIO HAYYHOTO PYKOBOAMTENS B JJIEKTPOHHON (opMe.

" 3ammTa padoThI.

3.TPEBOBAHUS K COJAEPKAHUIO KYPCOBOM PABOTHI

CTpyKTypHBIMH 3JI€MEHTaMU KypCOBON pabOThI SBJISIOTCS:
—TUTYJIbHBIN JIUCT;
—OTJIaBJICHUE;
—BBEJICHHUE;
—OCHOBHasl COZIEpKaTeIbHAs 4acTh;
—3aKJII0YCHHUE;
—CIIMCOK MCIOJIb30BAHHBIX UCTOYHUKOB U JIMTEPATYPHI;
—IPUJIOKEHUS.
Bo 66edenuu k nuceMeHHOM paboTe CoaepKUTCS:
—  Hay4yHO€ M IPAKTHYECKOE OOOCHOBAHUE aKMYalbHOCMU BbIOPAHHOW TEMBI H
BBITEKAIOIINE U3 ITOTO Yeau u 3a0ayu padoThl;

—  OIHMCaHUE CTPYKTYpPbl MOSICHUTEIbHOW 3alUCKH, COCTaB U COJEp)KAHUE IJaB U

pa3aesnoB, HATMYKE MPUIOKEHUH, cXeM, TpaduKOB U TaOIHII.

—  KpaTkuil  0030p-aHHOTAllMI0O HECKOJbKUMX OCHOBHBIX, Hamboiee AaKTHBHO

MCIOJIb30BAHHBIX B pab0Te€ UCTOUHUKOB U JIUTEPATYPHI.

[To 06beMy BBeZieHHE HE JOKHO MPEBBIIIATh 2-3 CTpaHUIl.

OcHognas codepoicamenvras 4acTb NHUCbMEHHOM pabOTBI CTPOMTCS B COOTBETCTBUU C
pa3paboTaHHBIM IIJIAHOM, [TO3BOJISIOLIMM MOCIEI0BATENBHO, JOTMYHO U 10Ka3aTEIbHO U3JI0KUTh
MaTepuai U CAENaTh BBITEKAIOIINE U3 HETO0 TEOPETUUECKHUE U IPAKTUUECKHUE BBIBOJIBI.

['maBa cOCTOUT M3 HECKOJBKUX IMYHKTOB M MOJAMYHKTOB. [IOAMYHKTHI, KaK MpaBUiIO, HE
JIOJDKHBI COZIepKaTh Ooyiee MENKUX JAeleHUH. [71aBbl, MyHKTHl M MOJMYHKTHI JOJDKHBI UMETh
3aroJIOBKH, OTpaXKarollhe HMX COJep’KaHHe M HyMepoBaTbcsi. BHyTpu pacronaraercst TEKCT,
TaOJIUIIBI, CXeMbI U TpapHKH.

[TpumepHas CTpyKTypa OCHOBHOM YacTHU KypcOBOI paOOTHI:

1. AHanmuMTUYeCKas 4aCTh
2. [IpoexTHas 4acTh
3. Peanuzanus cnpoextupoBanHoit 1C
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OO0s3aTenbHBIM CTPYKTYPHBIM 3JIEMEHTOM OCHOBHOI YacTH KypCOBOM pabOTHI SBISETCS
ananumuyeckuti 0630p 1o BHIOPAaHHOH TeMe, KOTOPBIN BXOAUT B NIEPBYIO TJIaBYy.

AHanuTHYECKUH 0030p MpencTaBiseT COOOH pe3ynbTaT aHAIUTHKO-CUHTETUYECKOH
00pabOTKH COBOKYIHOCTH JOKYMEHTOB IIO OIPENCIIEHHON TeMe, coaeprkalleid 0000IeHHbIE U
KPUTHYECKH IPOAHAIM3UPOBAHHBIE CBEAEHUS OO0 HCTOPUU, COBPEMEHHOM COCTOSIHUU,
TEH/ICHIMSX U NIePCIeKTUBaX Pa3BUTUA IIpeaMeTa 0030pa.

K TekcTy aHanuTH4YecKoro 0030pa npeabsBIsIIOTCS OCHOBHBIE TPEOOBAHUS:

— IlonHOTa M AOCTOBEPHOCTH UH(POPMALINY;

— Hanuune KpUTHYECKOH OIIEHKH HCIOJIB30BAHHON NH(pOpMAIINH;
— JIOrM4HOCTB CTPYKTYPBHI;

— Kowmmo3uiinorHas 11eI10CTHOCTD;

— ApryMEHTUPOBAHHOCTH BBIBOJIOB;

— SIcHOCTB, YETKOCTh U TAKOHUYHOCTD U3JI0KEHUS.

PaGora penutcss Ha 2nasvl, nyHKmMbI U HNOONYHKMbL, TPEACTABISIIOIINAE COOOU
3aKOHYEHHBIE B CMBICJIOBOM OTHOIIECHUHU (hparMeHThl pabOoTHI.

4.COAEP)KAHUE NNEPBOM I'JTABBI

[lenpr0 AHAJIMTUYECKOM YAaCTH SBISETCS PACCMOTPEHUE CYIIECTBYIOIIETO COCTOSHUS
MpEeIMETHOW 00JIacTH, XapaKTePUCTHKH OOBEKTAa W CHUCTEMBl YIpPaBlIEHHUS M OOOCHOBaHUE
MPEJI0KEHUH 110 YCTPAHEHUIO BBISIBICHHBIX HEJOCTATKOB, BHEAPEHUIO HOBBIX IMOJIX0J10B, HOBBIX
TEXHOJIOTUU U T. 1.

Hwke, B 3aBUCHMOCTH OT IMOCTABJICHHOW 3aJjauy MpeajiaraeTcs Coaep kaHnue MepBOr TIaBbl
KypCOBOi1 pabOTHI.
1. Ananumuyeckas wacmo
1.1.Ananusz npeomemnoti oonacmu
1.1.1. Texuuxo-3xkoHOMUYECKAS XAPAKMEPUCMUKA NPeOMemHOU 001acmu
1.1.2. Cucmemmusiii ananuz o6vexma uccied08aHus

1.2. ObocHnosanue Heobxooumocmu u yeau UCNnOIb308aHUSL BbIYUCIUMETbHOU MEXHUKU OJis
peuieHus 3a0ayu.

1.3. Ilocmanoska 3a0auu
1.3.1. Ienv u Haznauenue agmomamusupoBaHHoO20 8apuanma peuleHus 3a0ayu
1.3.2. Obwas xapaxmepucmuxa opeanuzayuu pewrenusi saoavu na IBM
14. Ananuz cywecmsyrowux paspabomox u  000CHO8aHUE 8bIOOPA  MEXHOJO2UU
NPOEKMuUpOBaAHUsL

1.1. Ananu3 npeaMeTHOIi 00J1acTH

Conepxutr aHaaM3 MUCTOYHUKOB M JIUTEPATYpPbl, CBSI3aHHBIM C HCCIIEIOBAHUEM
COBPEMEHHBIX TEXHOJOTUW M CPEACTB pa3paOOTKH MOTYIIMX WMETh OTHOIIEHHWE K KYpCOBOM
pabote, onpe/esneHre IpodieMbl CBsI3aHHOM ¢ pa3padoTkoii UC, Ha 0OCHOBE TOCTAaBICHHOM IIEIIH,
ompeneneHue kiacca npoektupyemoir MC, ee >XKM3HEHHOTO IMKIIA, BHIOOP METOIOJOTHH U
TEXHOJIOTHH IIPOCKTUPOBAHUS.

[Tpu npoexTupoBanuu u pazpadorke MC oObIUHO UCTIONB3YeTCS JIBA MOAX0/IA:
—  QYHKYUOHALHO-MOOYNbHBIN U CIPYKMYPHBIL TIOAXO],
—  00BEeKMHO-0PUEHMUPOBAHHDIL NOOXOO.

[Ipu MCOAB30BAaHUM ATUX MOAXOAOB CTYIEHT JOJKEH PYKOBOJCTBOBATHCS PA3NMUYHBIMU
rpymnmaMu TpeOOBaHWM, KOTOpbIE HaWIyT OTpakeHne Hmke. OOBEKTHO-OPHEHTUPOBAHHBIN
noaXxoa MOKCT MPUMCHATBHCA IMPU MMPOCKTUPOBAHUU BCCX KJIACCOB 3a/a4d, IIOITOMY HC CIICAYCT
3aBEJOMO OTPAaHWYUBATH ‘‘00JIACTH JTOMYCTUMBIX 3HAYEHUN METOIUKH TPOCKTUPOBAHUSI.
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Hcnonb30BaHue HOBEHIIUX METOAMK NMPOEKTUPOBAHMS U Pa3pabOTKH SBISETCS HEOTHEMIIEMBIM
ycioBreM xu3HecrocoOHoctu DMC B yCIIOBUSIX COBPEMEHHON TEXHOJIOTHIECKON PEBOJTIOIIHH.

Hanee CIIEAyeT JaTh KPATKyl XapaKTePHCTUKY COBPEMEHHBIX TeXHOJIOTHii
NMPOEKTUPOBAHUS, UX TIOJIOKUTEIBHBIE YePTHI U HEJJOCTATKU, IEPEUUCIIUT OCHOBHBIE (DaKTOPHI
BBIOOpA.

1.1.1. TexHUKO-IKOHOMHYECKAsI XaPAKTEePUCTHKA MpeAMeTHOi 00J1acTH

B xayectBe mpeaMeTHOH 00J1aCTH MOXET BBICTYIAaTh MOAPA3JeIeHHe NpeINpUsATHS,
¢bupMbI, 0OBEIUHEHUS U T.J., WIH OTAeJbHbIN BUA /1eSITeJIbHOCTH, MPOTEKAIONINNA B HEM,
[OSTOMY B Hauaje JMJaHHOIO pas3zena HeoOXOAMMO OTpa3uTh Lelb (DYHKIIMOHUPOBAHMS
OPENIpPUATHS, €ro  OpPraHU3alMOHHYI0 CTPYKTYpy U OCHOBHBIE  IapaMETpPbl  €ro
(YHKLIMOHUPOBAHUS.

1.1.2. CucreMHBI aHAJIU3 00HLEKTA HCCIEI0BAHUSA

[Tpu pa3pabotke m000i HHPOPMALMOHHON CHCTEMBI HEOOXOAUMO MPOBECTH CHCTEMHBIIN
aHaJu3 IpeJAMETHOM 00JacTu, KOTOPBIM IO3BOJIUT ONPEAETIUTh KpYr pellaeMblX 3ajad,
HNOJJICKAIMX ~ ABTOMATU3allMM, IO3BOJIMT  OOOCHOBaTb  HEOOXOJUMOCTh  IIPOLECCOB
aBTOMAaTH3allMM, onpenenuTb (QyHkIHoHaNbHY0 dYacTh MC, BbBIABUTH (DYHKIIMOHAJIbHBIE
nojacuctemsl paspabarsiBaeMoil MC, uHQOpMalMOHHBIE CBSA3M MEXAY HHMMH. OTO JacT
BO3MOXHOCTh CO3[aTh (DYHKIMOHAJIBHYIO U MH(OPMALMOHHYIO MOJENIb CHUCTEMBI, KOTOpbIE B
JabHENIeM Oy1yT UCIIONIb30BaThCs HA ATare MPOEKTUPOBAHMUSL.

Jlnst mpoBeneHUsT CHCTEMHOIO aHajiu3a MpeAMETHOM 00JiacTh HeoOXOAUMO BBIOpaTh
MeTon ero mpoBereHus. s pa3pabaThiBaeéMbIX B KypcoBOW pabore cucreM Haubouee
MIPUEMIIEMBIM SIBJISIETCSI METOJI CTPYKTYPHOTO aHAJIN3a.

CTpyKTYpHBIM aHaJIM30M TPUHATO Ha3blBaThb METOJ HCCJIEJOBaHUS CUCTEMBI,
HauuMHAKOIMKH Cc ee obmero o0030pa, KOTOpPBIM 3areM JeTalu3upyercsi, mnpuodperas
UEPAPXUUECKYIO CTPYKTYPY CO BCE OOJIBIIUM YHCIIOM YPOBHEH.

B cTpykTypHOM aHanu3e OCHOBHBIM METOJOM pa3OuMeHuss Ha YpPOBHHM aOCTpakluu
ABsieTcd (DYHKIMOHAIbHAS JEKOMIIO3ULMS, 3aKIIOYAIONIAsAcs B JEKOMIIO3UIMM CUCTEMBbI Ha
(GyHKIIMOHAJIbHBIE TIOJICUCTEMBI, KOTOPBIE, B CBOIO OYEpE/ib, ACIATCS HAa MOA(YHKUIMH, T.€. — HA
3a/laud U TaK Jajiee N0 KOHKpEeTHBIX mpouenyp. IIpm sTom cucrema coxpaHseT LEIOCTHOE
IIPEICTABJIEHUE, B KOTOPOM BCE COCTABIISFOIINE KOMIIOHEHThI B3aUMOYBSI3aHbI.

s BBINOJIHEHUS CTPYKTYPHO-(PYHKIMOHAJIBHOIO aHaju3a oObeKTa YIpaBJICHUS U
peliaeMoii 3a7aun peKOMEHIyeTCsl pa3padoTaTh CTPYKTYPHO-(YHKIIMOHATIBHYIO JAUarpaMMy IO
merononorun SADT(IDEF0). Jlns wux paspabotku 1enecoobpasno wucnonb3oBate CASE
cpeacrea, Hampumep Design/IDEF, CASE - ananutuk, BPwin, Silverrun-BMP, Natural
Engeneering Workbentch. Tlpu nHanuuuu B KypcoBOMl paboTe TakuxX auarpaMM Ha HX
rpaduueckoe cojuepkanue He OyayT HakiIaabIBaThCs ycinoBus cootBeTcTBUs ['OCT.

Merononorus SADT npencrasisieT co00i COBOKYITHOCTh METOJIOB, TIPaBUJI U MPOIIEAYD,
MpeIHa3HAYeHHBIX I TMOCTPOCHHUS (PYHKIMOHATBHOW MOJAENTH OOBEKTa KaKoW-TuOo
npeaMmeTHo obnactu. DynkumonanbHas Moaenb SADT otoOpaxkaer (yHKIHMOHATBHYIO
CTPYKTYpY OOBEKTa, T.e. NMPOU3BOJAMMBIE UM JCHCTBUS U CBSI3U MEXKIY ITHUMHU JIEHCTBHUSIMHU.
OcCHOBHBIE 3JIEMEHTBI TOW METOI0JIOTUH OCHOBBIBAIOTCS Ha CIAEAYIOUINX KOHIEMIUAX:

e rpaduyeckoe npejacTaBieHue 0J104HOTo MoaearpoBanus. ['paduka 6:10xkoB u gyr SADT-
quarpamMmbl  0TOoOpakaeT (YHKIMIO B BHJE Oioka, a HHTEepeNchl BX0Ja/BbIXOa
MPEJICTABIISIFOTCS {yraMu, COOTBETCTBEHHO BXOSIIMMU B OJIOK M BBIXOJASIIUMU U3 HETO.
B3auMopeiicTBrue OJOKOB JIpyr ¢ JAPYroM OIHKCHIBAIOTCS MOCPEICTBOM HHTEPQEHCHBIX
IyT, BBIPAKAIOMIUX «OTPAHUYEHUS», KOTOPHIE B CBOIO OUYEPEllb OMPEICISIOT, KOTraa U
KaKuM 00pa3oM (hYHKIIUH BBITIOJIHAIOTCS U YIIPaBISIOTCS;
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e CTPOrocTh U TOYHOCTh. Beimonunenue npasun SADT TpeOyeT 1ocTaTO4HOI CTPOTOCTH U
TOYHOCTH, HE HaKJaJblBas B TO K€ BpPEeMs UYPE3MEpPHBIX OTpaHMYECHUN Ha ACHCTBUS
aHasintuka. [Ipasuia SADT BkitovaroT:

e OrpaHHUYCHHE KOJIMYeCcTBa OJOKOB Ha KaXJIOM YpOBHE JAEKOMIIO3ULMHU (TpaBuiio 3-6
0JIOKOB);

e CBS3HOCTH AMarpamMm (Homepa OJIOKOB);

® YHUKQJIBHOCTb METOK M HAUMEHOBAHUI (OTCYTCTBUE MOBTOPSIIOIIUXCS UMEH);

e CHHTaKCHYECKHue mpaBuiia s rpaduku (0JI0KOB U JAyT);

e pa3zJelieHUE BXOJIOB U yNpaBJIEeHUN (ITPaBUIIO ONPEIETICHUs POJIA JAHHBIX).

e OTJeJIEHWE OpraHu3aluu OT (YHKUWHU, T.€. UCKIIOUEHHUE BIIMSHHUS OpPraHu3allMOHHON
CTPYKTYpbI Ha (PYHKIIMOHATIBHYIO MOJCIb.

Mertononorust SADT MOXET HCMOJb30BaThCS [JI1 MOJACIMPOBAHUSA IIMPOKOro Kpyra
CHCTEM U ompezeNeHHs TpeOoBaHMHM M (YHKIMIA, a 3aTeM Ui pa3pabOTKU CHUCTEMBI, KOTOpas
YIOBJETBOPSIET STUM TpeOOBaHUSAM M peanus3yeT 3TU (QyHKuuu. s yxke CyIIeCTBYIOIIHNX
cucteMm, SADT moxeT ObITh UCIIOJIB30BaHA /ISl aHAIN3a (QYHKIIMM, BBIIOIHIEMBIX CUCTEMOMH, a
TaKKe ISl yKa3aHUsi MEXaHU3MOB, TOCPEACTBOM KOTOPBIX OHU OCYILIECTBIISIOTCS.

OYHKIMOHAIBHYIO 4YacTh pa3pabarsiBaeMoil IC MOXHO mpencTaBuTh B BUAE OU3HEC-
IPOIIECOB, KOTOPBIE TMPEAIOJIATaeTCsl Pean30BaTh B MPOCKTUPYEMOil cucteme. Moaens Ou3Hec-
npoiieccoB paspabarbiBactcs nomonisio CASE-cpencTa npoexktupoBanus BPWin.

B ocHoBe (hyHKIIMOHATEHOTO aHAIU3a JIGKUT MPUHIUI CTPYKTYPHOTO IMPOEKTUPOBAHUSA,
yTOo TpeOyeT pa3pabOTKU CHUCTEMBI METOJOM «CBEPXY-BHU3». OJTOT METOJ 3aKIIOYaeTcsi B
JEKOMIIO3UIIMKM CUCTEMBI, T.€. pa30HeHHe ee Ha OTAelbHble Oonee Menkue dactu. Ha puc.l
MPEACTABJICH MpPUMEpP KOHTEKCTHOW auarpammbl miss MC ydera marepuanbHBIX LIEHHOCTEH
OMOTUOTEKH.

Ha puc. 2 ona jeranu3upoBaHa HA OTACIbHBIC IOJCUCTEMBI, T.C. IPOBEICHA
JACKOMIIO3UIMA CHUCTEMbI IICPBOr0  YPOBHA. I[GKOMHOSI/IIII/IIO MOKHO HOPOJOJIDKHUTL 10
HEOOXOJUMOTO KOJHMYECTBA YPOBHEW, KOTOpBIE MNal0T MOJHOE IMpeJICTaBiIeHHEe O (DYHKIUAX
pa3pabaThIBa€MOIl CUCTEMBI.

[Ipu pa3paboTke OM3HEC-TIPOLIECCOB HEOOXOAMMO IIOJIHO OMUCAThb BXOJAHBIE ITOTOKH
UH(pOPMalIH, BBIXOJIHbIE MOTOKM MH(OpPMAIMK, HOPMATUBBI U MEXAHU3MBbI, HCIIOJIb3YIOIINECs
npu padote VC.

1.2.000cHOBaHHe HEOOXOAMMOCTH M I[eJIH UCI0JIb30BAHNS BLIYMCINTEALHON TeXHUKH
JJIS1 peleHusi 3a1a4u

B 9TOM pazzaene TpedyeTcs o00OCHOBaTh HSKOHOMHYECKYIO IIeIeCOO0pPa3HOCTh H
c(hOopMyIHUpOBaTh 1EIM HCIOJB30BAHUS BBIYUCIUTENLHON TEXHHKHU IS paccMaTpUBaeMOit
3ama4un. 31ech HEOOXOQUMO:
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Sakort PO peanamer mupyiowue

padarmy BUaTUomekL
AFPM
ema
Fexodreie dakkbie o !
Tumenamyoe MAMEPUATLHLIX Akm cnucanus .
pamye ueHRocmeal
Bubnuomeru

MamepuantHo
ormasmemasHHoe
muio, FK

Puc.1. KonrtekcrHasa nuarpamma

Mex0dnbie dakHele No
nUmepamyne

3aKoHe! PO peznameRmupyole padomy
Suanuomesy

l

Mownd
RUmEDEmy L

¢ Jakkeie dng yHema

OINEnamUERRIT yWarm
MEmepLanLHER
LeRHaGmEL

MamepuansHo
OMBEMCMBEHHOE
ngo, FIK

HAaHnblie 0
numepamype
N0 COUCaHLIIO

Akm CRUCEHLA
Camcanue

UmeREyoL! -

MamepuansHo
i1 omsememesRH0e QUUo, MK

Puc.2. ®yHkiyoHanbHas [uarpaMmma nepBoro ypoBHs

OMHKCATh CYIIEeCTBYHOIIYIO (IPeIMETHYI0) TE€XHOJIOTUIO BHITIOTHEHUS BBIOPAHHOW NSt
paccMoTpeHus (GYHKIHUH yhpaBieHus (WIM KOMIUIeKca (QYHKIHi), T.€. yKa3aThb Ha
OCOOCHHOCTH pacyeTa IToKa3aTeliel, yKa3aTh MEepPeYHH W HMCTOYHHUKH HCIIOJTh3yEeMbIX
BXOJIHBIX JIOKYMEHTOB, TMEPEYHH U ajJpecarhl pPe3ylbTaTHBIX JOKYMEHTOB, MecTa HX
00pabOTKH, METOABl M TEXHHUYECKHUE CPEJICTBA, IPUMEHSIEMBIC TSI MX 00pabOTKH;
MPUBECTH CXeMbI JOKYMEHT0000pPOTa i1 KaXKIOr0 JOKYMEHTa |  TaOJHIIbl,
coJleprKaIle mparMaTH4ecKue OLEHKH MOTOKOB MH(popManuu (00beMbI B TOKYMEHTaX,
MOKa3aTessiX ¥ CHMBOJIaX 3a TOJl, TPYAOBBIC 3aTPaThl HA MX 00pPa0OTKY 3a ToJl, YaCTOTY
BO3HUKHOBEHHUS U 1. );

BEISIBUTH OCHOBHBIE HEIOCTATKH, MPUCYIUE CYIISCTBYIONICH MPAKTHKE YIPABICHHUS U
00pabOTKH SKOHOMUYECKON MH(POPMAIIHH.

IIpu 3TOM cieayer cAenaTh akLUEeHT Ha T€ HENOCTAaTKH, YCTPAaHEHHE KOTOPBIX

[IPEATOJIAracTCs OCYILIECTBUTD B IIPOEKTE, HAIIPUMED:

HaJIM4yue OHOSZ[aHPIﬁ B IIOCTABKaX CbIPbA U MAaTCPUAJIOB,
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— HaJM4He BHIIAT WTPapHBIX CAHKIUHA U HEYCTOEK;

— TIpocTou 000pyIOBAHUS;

— HH3Kas IPOM3BOJAUTEILHOCTD TPY/a B IPOU3BOICTBEHHOU cdepe;

— HEBO3MOXXHOCTBH pacueTa MoKasaTelei, HeOOXOAUMBIX IS YIIPaBICHHUS 0OBEKTOM H3-3a
CIIOKHOCTH BBIYMCIICHUH MM OOJIBIIOr0 00beMa HH(OpMALIUH;

— BBICOKas TPYAOEMKOCTb 00paboTku uHpopManuu (MpUBECTH OO0BEMHO-BPEMEHHBIE
apaMmeTpbl);

— HH3Kas OIEepPaTUBHOCTH, CHIDKAIOIIAS KaYeCTBO yIPABICHUS 00BEKTOM;

— HEBBICOKAs JOCTOBEPHOCTH PE3yJIbTAaTOB PEIICHHUS 3aJaul W3-3a TyOJHMPOBAHHS MOTOKOB
uHpOpMaLnu;

— HECOBEPILCHCTBO OPraHU3aluy cOOpa M PErHCTPAlMK HCXOAHON HH(OpManuy;

— HECOBEPILCHCTBO TMpoOIeccoB cOopa, mepenadyn, OOpabOTKH, XpaHEHUS, 3allUThI
IIEJIOCTHOCTU U CEKPETHOCTH MH(OpPMAINHU U MPOIECCOB BBIAAYH PE3YJIbTATOB PACUCTOB
KOHEYHOMY IOJIb30BATEIIO U T.1.

1.3. IlocraHoBKA 3aga4u

B sToM nmyHKTE HEOOX0IMMO CHOPMYIUPOBATH 3a/1a4y Pa3pabOTKU NMPOEKTAa U BBIACIUTD
OCHOBHBIE TPEOOBaHUS K IMPOCKTHPYEMOW cucTeMe 00pabOTKU NaHHBIX. CTOUT ONPEeNeNnuTh TUII
IPOEKTHUPYEMON CHCTEMBI: 3TO MOXET ObITh AMAJOroBas CUCTEMa pEIICHUs 3aJaud WU
00pabOTKM TpaH3aKIWK, CHCTEMa MOIACPKKH TNPHUHATHS PEUICHUH WIM KOMOWHHpPOBaHHAS
cucrema.

[TocraHoBKa 3aja4u MOXET CBOJUTCS K pPa3pabOTKe TEXHUYECKOIO 3aJaHusl Ha
IPOEKTHPYEMYIO CUCTEMY, BBIIIOJIHEHHYIO COIJIACHO TpeOOBaHUN CTaHapTOB.

MoKHO onucaTh JaHHBIN IYHKT COINIACHO CXEME IIPUBEACHHON HUKE.

1.3.1. Ilenp n Ha3HAYEHHE AaBTOMATH3HPOBAHHOI0 BADHAHTA PelIeHusl 3a1a4H

Ienp pemeHus 3agauu JOJKHA CBOJMUTHCA K YCTPAHEHHIO TE€X HEJOCTAaTKOB, KOTOPBIE
OBLIM OTMEYEHBI aBTOPOM B MPEIBIAYILIEM pasjelie, MOATOMY €€ MOXKHO pa3/IeuTh Ha JBE
TPYIIBI TOALETEH:

— JIOCTHDKEHHS  yJy4dlleHHMsl psfa INoKa3aTejieil BbINOJHEHHS BbHIOpAaHHOW (YyHKUIMH
ynpasJieHHus Wi padoTbl paccMaTpUBAeMOI0 MOAPA3EICHUs, WM BCETO NMPEANPUATUS B
nenoM ( HampuMmep, YBEJIWYEHHE BBITYCKAa NPOAYKLIHMH, WIM YBEIMYEHUE YHCIA
00CITy’)KUBAaEMBIX KIIMEHTOB, COKPAIIEHNE IIPOCTOEB HA ...YUCIIO YacOB U T. 11);

— yJy4llleHUsl 3HAYCHHH MoKa3aTejJed KadecTBa 00padoTKu mHGopManuu ( Halpumep,
COKpallleHue BpeMeHH 0O0paOOTKM M MOJy4YeHHs ONEpPATUBHBIX JAHHBIX IS MPUHATHSA
YOPaBICHUYECKUX  PEIICHUH;  TOBBIIIEHWE CTENEHU  JIOCTOBEPHOCTH  0OpabOTKHU
uHpOpMallUY, CTENEeHM €€ 3aUIUIIEHHOCTH , TIOBBIIIEHHE CTENeHH aBTOMaTH3aluu
MMOJIYUCHU A HCpBH‘—IHOﬁ I/IH(i)OpMaHI/II/I; YBCIUMYCHUC KOJIN4YeCTBAa AHAJIMTHYCCKUX
nokasartesiei, Hojay4aeMbIX Ha 0a3e UCXOAHBIX U T.J).

[Ipy omucaHuy Ha3HAYEHMs PEIICHUS 3aJaud CTYIEHTY CleAyeT clenarTh akIeHT Ha
nepevyeHb TeX (QYHKIUI ynpaBieHHs, KOTOpble OyAyT aBTOMAaTH3MPOBAHBI, MPU BHEAPEHHUU
IPEIaragéMoro MpoeKTa.

IIpumep. HasnaueHneM peanusanuu MpPOEKTa  «...... » MOXET CIIy’KUTB!
aBTOMaTu3alus MOJIY4YCHHS 110 BHGKTPOHHOﬁ MMO4YTC BXOAHBIX JOKYMCHTOB;

— aBTOMAaTHU3alUs BBOJA, KOHTPOJIS U 3arpy3KH JaHHBIX IMEPBUYHBIX JTOKYMEHTOB B 0a3y
JAHHBIX C UCTOJIb30BaHUEM YKPAHHBIX (GOPM (IaTh MepeUeHb);

— BezeHHe (aiIoB ¢ yCIOBHO-TIOCTOSIHHOM HH(opMalell B 6a3e TaHHBIX;

— BBIINIOJIHCHUEC PpaCyY€TOB U BblJla4a PE3YJIbTAaTHLIX JOKYMCHTOB,

— BblJaya CIPABOYHOM MH(pOpMALUU:
a) M0 PerJIaMEHTUPOBAHHBIM 3aIIPOCAM;
0) 10 HeperJIaMeHTHPOBAHHBIM 3aIIPOCaM.
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13.2. OO0masi xapakTepuCcTHKA OPraHU3alMu peleHus 3aaa4u Ha JBM

B nanHOM mMyHKTE aBTOpY CIEAyeT PacKpbITh TpeOOBaHUS K OyAyIiemy MpPOEKTYy uepes
OTBET Ha CJIEAYIOIINE BOIPOCHL:

- HU3MeHeHUs] B (PYHKUHUAX [OJIPA3/EICHUs, CBA3AHHBIX CO cOOpoM, 00paboTKOil u
BblJlauell HH(pOpMaLuy;

- HMCTOYHHUKM TIOCTYIJICHUS OIEPAaTUBHOW U YCIOBHO-TIOCTOSHHOW wuH(poOpManuen u
HNEPUOIUYHOCTD €€ MOCTYIICHHUS;

- JTambl peIIeHUs 3aJaud, MOCJAeJ0BATEJbHOCTh W BPEMEHHOH periaMeHT  HX
BBINOJIHEHMS, BBISIBIICHHBIC HA OCHOBE PACCMOTPEHHOM B 11.1.3. 1€KOMIO3ULIUY 3a1auu
(mpu 3TOM CJEOyeT pPacCMOTPETh IeIecO00pPa3sHOCTh AaBTOMATHU3ALMU JTAllOB MU
onepaluii peleHus 3aJauu, OLEHHBas BO3MOXHOCTb (hOpMalIM3allui CBA3EH MEXITY
HUMH);

- NOpPSiAOK BBOJAA IMEpBUYHOM HHPOpMauuu (Ha3BaHMUA JIOKYMEHTOB) M IIepedyeHb
UCTIOJIB3YEMBIX SKPaHHBIX (OpM;

- KpaTkas XapaKTepHCTHKA pe3yJbTATOB (Ha3BaHUSA peE3yJIbTATHBIX JIOKYMEHTOB,
9KpaHHBIX (POPM BBIAAYN PE3YNIBTATOB, MIEPEUYCHb PE3YIbTATHBIX (DANIIOB, CIOCOOOB UX
BBIJIaUM: Ha 9KpaH, IleyaTh UM B KaHAJI CBSA3M) U MECT UX UCIOJIb30BAHUS;

- KpaTkas XapaKTepHuCTHKAa CHCTeMbl BeldeHusi ¢aiioB B 0a3ze NaHHBIX (NIEpEUYCHb
¢ailioB ¢ yCIOBHO-IIOCTOSSHHOM W ONEpaTHUBHON uHpopManuel, NepuoJIuYHOCTb
0OHOBJIEHHUSI, TPEOOBAHMS 3alLUTHI LIETOCTHOCTU U CEKPETHOCTH);

- Ppe:xXMM pelleHMs 3aJa4M (IAKeTHbIM, IUAOrOBBIM, C HCHOJIB30BAHUEM METOI0B
Te1e00padOTKH WM CMEIIaHHBIH );

- MEePUOAMYHOCTh PEIICHUs 3a/1auH.

1.4, Anaam3 cymecTBYIOIIUX Pa3padoToK U 000CHOBaHMeE BHIOOPA TEXHOJOTHHU
NPOEKTHPOBAHUS

B sTOM paszene cinegyer OTMETUTh, UCHOIB3YIOTCS JIM MPHU CYIIECTBYIOIIEW TEXHOJIOTUU
pemieHust 3a7adyd Kakue-InOo TpOorpaMMHBIE CPEICTBA M, €CIH HUCIHOJIB3YIOTCSA, TO KaKUM
oOpazom. Ecnu Ha pbIHKE MPOrPaMMHBIX CPEACTB CYIIECTBYIOT TOTOBBIE MPOTPAMMHEIE
pelieHus1, KelaTeabHO JaTh KPaTKOE ONHUCAHWE W TMPOBECTH aHAIM3 XOTA Obl OJHOM TaKou
pa3paboTKH, YKa3aB OCHOBHBIC XapaKTEPUCTUKH U (PYHKIIMOHAIbHBIE BO3MOXXHOCTH.

O0630p pbhIHKA TIPOTPaMMHBIX CPEACTB yI0OHO MPOBOIUTH ¢ Momolisio Internet. Ampeca
UCIIONB3YEMBIX TPH 0030pe PECypcoB clieyeT A00aBUTh B CIHCOK JIMTEPATYPhl KypCOBOU
paboTHI.

3ateM cienyeT OTMETUTh, YeM, C TOUKH 3PEHHs MPOrpaMMHON peaiu3anuu, JOJIKHA U
OyJeT OTJIMYaThCS MPOEKTHpyeMasi TEXHOJIOTHSI PEIICHHS 3a/ladi OT CYIIECTBYIOIIEH, a Takke,
noueMy HeOoOXOJMMO pa3padaThiBaTh HOBOE MPOrPAMMHOE CPEACTBO, M Ye€M OHO JOJKHO
OTJINYATHCS OT CYIIECTBYIONINX.

Hanee clenyeT JaTh KpPAaTKyK XapaKTePUCTUKY COBPEMEHHBIX TeXHOJOTHH
NMPOEKTUPOBAHMS, UCTIOJIB3YEMBIX B JAHHOU padboTe, 000CHOBATH WX BHIOOD.

5. COANEP)KAHUE BTOPOM I'JTABBI

[TpoekTHas 4acTh KypcOBOM paOOTHI SBISETCS OMHCAHUEM PEIICHUM, MPUHITHIX O BCEH
BEPTUKAJIHM MPOCKTHPOBaHUs. [ 1aBa momKHA OBITh OCHOBaHA Ha MH()OpPMAIIMH, MTPEICTABICHHON
B aHAJIMTHYECKON dacTu, 00o00mars ee. [lo cyTu, MpoeKTHAas YacTh SIBISETCS pPeEIIeHUEM
npoOJeMaTHKH, W3JIOKEHHOW B aHATUTHYECKOW YacTH, Ha s3bIKe HMH(POPMAIMOHHBIX
TexHojoruil. [ToaTroMy HemomycTuMo, €clid TpU MPOEKTUPOBAHUU HCTOIB3yeTCs MHPOpMaIus
00 00BeKTe yrpaBlIeHUs, HE ONTMCAHHAs B IEPBOM TJIaBe.

2. Ilpoexmuposanue UC
2.1.Paspabomka unghopmayuonHot mooenu
2.2.Ilpoexmuposanue uHPOPMaAYyUOHHO20 XPAHUIULA
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2.2.1.Pazpabomxa konyenmyanvrou mooenu b/
2.2.2.Pazpabomxka nocuueckoti mooenu b/
2.2.3.Paspabomka uszuuecxou mooenu bJ{

2.3. Pazpabomka cyenapus 0uanoea cucmemsl ¢ NOJ1b308amenem

2.IlpoexTupoBanue UC

2.1.Pa3paboTka nHpOpMaAIIMOHHOI MOIeIH
[IpoexktupoBanre HMHPOPMALMOHHOW MOJENN MPOU3BOJUTCS HA OCHOBE JaHHBIX
MOJIYYEHHBIX B pe3y/lbTaTe aHauu3a MpeAMeTHON obnactu. MHPOpMANMOHHYIO MOJENb
11€J1ecO000pa3HO MPEICTaBUTh B BUJIE IUAarPaMMbl IOTOKOB JTAHHBIX.
Juarpamma TIOTOKOB JaHHBIX paspabaTbiBaeTcs 1o Metonosioruu ['eitna/Capcona,
Monana/JleMapxo. Jls ee pa3paGoTkH LenecoodpasHo ucronb3osath CASE — cpenctaa.
IIpn pa3paGoTke auarpaMmbl TIOTOKOB JaHHBIX HauOOJbIIee BHUMAHHE CJEIYET
YIETUTH BBIJEICHUIO:
® BHEIIHUX CYIIHOCTEM;
CUCTEM/TIOJICCTEM;
MIPOIIECCOB;
HAKOMUTENEeH TaHHBIX;
MOTOKOB JaHHBIX.

Brewnue cywynocmu

BHelHss CyInHOCTh MPENCTaBIIsET COOOM MaTepHasbHBIN MpeaMeT WM (GU3NYECKOe
JIMIIO, MPEJICTABIISIONIee COOOH MCTOYHUK WIIM MPUEMHHK HH(OpMaINK, HapuMep, 3aKa3uuKH,
NIEPCOHAJ, MOCTABIINKHU, KIHEHTHI, CKiIaa. OnpeelneHrne HEKOTOPOro 0OBbEKTa WM CUCTEMBI B
Ka4yeCcTBE BHEIIHEH CYITHOCTH yKa3blBaeT Ha TO, YTO OHA HAXOIHUTCS 3a TpeAeiaMH TPAHUI]
anamusupyemoit MIC. B mporecce aHaim3a HEKOTOpbIE BHEIIHHWE CYIIHOCTH MOTYT OBITh
NepeHeceHbl BHYTPh auarpammsel aHanuzupyemoil C, ecnu 310 HEOOXOAMMO, WM, HA00OPOT,
gacth mporieccoB MC MokeT ObITh BhIHECEHA 3a MPECNbl JTUarpaMMbl U TMPEJICTABICHA Kak
BHEIIHSS CYIIIHOCTb.

BHemrHss cymHocTs 0003HavaeTcsi KBaapaTtoM (puc. 3), pacloiokKeHHbIM Kak Obl "Ham"
JarpaMMoii U OpOCaloIINM Ha Hee TE€Hb, ISl TOTO, YTOOBI MOYKHO OBUIO BBIJICIUTH ATOT CUMBOJI
Cpeau Opyrux 0003HAUCHUI:

Jara suHK

Puc. 3. BHenHss CyIHOCTh
Cucmemul u noocucmemul

[loacucrema (Mnu cuctemMa) Ha KOHTEKCTHOM auarpaMme H300paxkaeTcsl CIEIYHOLIUM
obpasom (puc. 4).

[Mome womMepa

[TomeHecTema
MMome sme Fm O I EHEA HH A KIHEHTOE

TTome HMeHH MPOEKTHROBIHE: ™

Puc. 4. IToncucrema

HOMep MMOACUCTCMBI CIIYXKHUT IJIA €€ I/I}IGHTI/I(i)I/IKaHI/H/I. B mone wnmenn BBOAUTCA
HAaUMCHOBAHUC TOACUCTECMbI B BHUAC HNPCJIOKCHHA C IMOJIC)KAIIUM U COOTBCTCTBYIOIIUMU
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OTIpeICTICHUSIMU U IOTIOJTHCHHUSIMH.
Ilpoyeccwv
[Tponecc mpencraBiser coboil mpeodpa3oBaHrEe BXOAHBIX TTOTOKOB JAHHBIX B BBIXOJIHBIC
B COOTBETCTBUU C ONpeACNCHHBIM aaroputMoM. Du3nuecku Mmporuecc MOKeT ObITh peaii30BaH
pa3IMYHBIMH  CIOCOOAMH: 3TO MOXKET OBITh MOApA3JEIICHHE OpraHu3amuu  (OTAeN),
BBITNOJHSIONIEe 00pabOTKY BXOAHBIX JOKYMEHTOB M BBITYCK OTYETOB, MPOTrpamMma, anmapaTrHo
peaTr30BaHHOE JOIMYECKOE YCTPOMCTBO U T.1I.

Hpouecc Ha JuarpaMme 1OoTOKOB JaHHBIX 1/1306pa>1<aeT051, KakK II0Ka3aHO Ha pI/IC5
1.1

[Tome Home pa

PaccumTaTE
OCTATOE CPETETE

[Tome xmers

[Tome deswye cROH pealHzanHT g

Puc. 5. Ilpornecc

Homep mpomecca cnyxur s ero wuaeHTudukanud. B mone uMeHH BBOAMTCS
HAaMMEHOBAHME TMPOIECCa B BHUJE MPEIOKEHUS C aKTUBHBIM HEJIBYCMBICICHHBIM TJIarojioM B
HeomnpeAeneHHo ¢opme (BBIYUCIUTH, pacCUUTaTh, MPOBEPHUTH, OIPENEIUTh, CO3/aTh,
MOJIYYHTh), 32 KOTOPBIM CJIEIYIOT CYIIECTBUTEIIbHBIC B BUHUTEILHOM IaJIeXKe, HAlIPUMEp:

=  "BBecTH CBeIEHHS O KiIHeHTaX';
= "BpigaTs uHMOpMAIKIO O TEKYIIMX pacxoaax';

= "[IpoBepUTh KPEAUTOCIIOCOOHOCTH KIMEHTA" .

Hcnonb3oBaHMe TakWx TIJIarojoB, Kak '"oOpabOotaTs", '"MOJEpPHU3MPOBATH' WU
"OTpenakTUpoBaTh'" O3HAYACT, KaK MPaBUIIO, HEIOCTATOYHO TIIyOOKO€ MOHWMAHHUE TAaHHOTO
nporecca u TpeOyeT JalbHENIIero aHamusa.

Nndpopmanusg B mone (QuU3MYECKOW pean3alliy IOKa3bIBAaeT, KaKoe MOJpa3iesieHue
OpraHHU3aIiy, MPOrpaMMa WM allllapaTHOE YCTPONCTBO BHITIONHSET IaHHBIHN MpoIliecc.

Haxonumenu oannvix

Hakonurens naHHBIX TNpeacTaBisieT coOOi abCTpaKTHOE YCTPOMCTBO MJisi XpaHEHUS
UHpOPMaLINU, KOTOPYIO MOKHO B JIFOOOH MOMEHT ITOMECTUTh B HAKOIUTENb U Yepe3 HEKOTOpOoe
BpEMsI U3BJI€Ub, IPUUYEM CIIOCOOBI TIOMEIIEHUS U U3BJICUEHHS] MOTYT OBITh JIFOOBIMH.

HaxonuTenb JaHHBIX MOXET OBITh pealn30BaH (PU3UUECKU B BUAEC MUKPODUIIH, AIIUKA B
KapToTeke, TaOJMIbl B ONEpaTUBHON maMsATH, (aila Ha MarHUTHOM HOCUTENlEe M T.A.
HaxonuTenb JaHHBIX Ha AMarpaMMe NOTOKOB JJaHHBIX M300pakaeTcs, Kak oKa3aHo Ha puc. 6.

D1| ITony4aemele cueTa

Puc. 6. Hakonurens maHHBIX
Hakonurens nanubix uneHTUGUIUpyeTcss 0ykBoil "D" U mpou3BOJBHBIM YKCIOM. MMs
HAKOMUTENsT  BBIOMpAaeTCs H3  COOOpakeHUs  HauOomnbinei  MHPOPMATUBHOCTH IS
MIPOCKTUPOBIIKKA.
HakomnuTenbs naHHBIX B 001eM cllydae SBISETCS MPooOpa3oM Oyayiiei 0a3bl NaHHBIX U
OTIMCaHUE XPAHAIINXCS B HEM JaHHBIX JOJDKHO OBITh YBSI3aHO ¢ MH()OPMAITMOHHOW MOJIENBIO.

Tlomoxu oannwvix

[ToTok maHHBIX OmpeaenseT HHPOPMAIIUIO, TTepeaaBacMyI0 Yepe3 HEKOTOPOe COSTUHEHHE
OT WCTOYHMKA K TIPUEMHUKY. PeaJbHBIH TIOTOK JaHHBIX MOXET OBITh WH(pOpMAIUeEH,
nepesaBaeMoi o Kabemo MEeXIy IBYMS YCTPOMCTBaMHU, MepeChIaeéMbIMH TI0 TIOYTE MHChMaMH,
MarHUTHBIMH JICHTAMH WU JIUCKETaMH, TIEPEHOCUMBIMHU C OJJHOTO KOMIThIOTEpa Ha JPYTOH | T.1.

[ToTok AaHHBIX Ha JWarpaMMme HM300paxkaeTcs JHMHHUEH, OKAaHYMBAIOUICHCS CTPEJIKOM,
KOTOpasi IOKa3bIBaeT HaINpaBicHHE MOoTOKa (puc. 7). KakIblii MOTOK JaHHBIX HUMEET WM,
OTpaXKaIoIIIee ero CoJIepKaHue.

18



OITHET O TP OFaMax
BrieecTs oTueT Ly PyroromcTE
0 I O 23aX

Evurantepua

Puc. 7. IloTok maHHBIX

[locmpoenue uepapxuu ouazpamm nHOMOKO8 OAHHbIX

IlepBbiM marom npu nocrpoenun uepapxuu I/ sBisercs mocTpoeHre KOHTEKCTHBIX
quarpamm. OOBIYHO MPU TPOEKTUPOBAHUU OTHOCUTENBHO MPocThiX MC cTpouTcs ennHCTBEHHAs
KOHTEKCTHasl JMarpaMMa co 3BE€3/1000pa3HON TOIOJIOTHEH, B LIEHTPE KOTOPOHl HAXOAUTCS Tak
HA3bIBAEMbIN TJIABHBII MpoOIlecc, COSAUHEHHBIH ¢ MPUEMHUKAMH U UCTOYHUKAMU WH(OpMaLUY,
IIOCPEJICTBOM KOTOPBIX C CHCTEMOM B3aMMOJCHCTBYIOT II0Jb30BAaTE€IM W APYTHME BHEIIHUE
CUCTEMBI.

s cnoxnubix UC ctponTes nepapxusi KOHTEKCTHBIX auarpamm. [Ipu 3ToM KOHTEKCTHas
JyarpaMMa BEpPXHEr0 YPOBHS COACP)KUT HE €AMHCTBEHHBIN IJIaBHBIA mpouecc, a HaOop
IIOJICUCTEM, COCIMHEHHBIX IOTOKAMH JaHHBIX. KOHTEKCTHBIEC JUarpaMMbl CIEAYIOIIEr0 YPOBHS
JETAIM3UPYIOT KOHTEKCT U CTPYKTYPY MOJCUCTEM.

[Ipumep muarpamMmbl MOTOKOB JJAHHBIX pa3paboTaHHOil cpencrBamu BPwin, mpeacrasieH
Ha puc.8.

Mexodnble daHRee No 1

PRUXOGHOL HaxnadHoL CReyuanucm

auanuomerL

1}k,

i’y

DopmUpDsaHUe

Sanpoc Ha
Ed

cRucaHue

3anUGh JaHHbX N0 AUmepamype
Sanuch AaHRLK N0 NOCMasLLLIKaM

ORHEME! N0 CALCEHUI 1
Zanpoe No numepamype
—_—
' Zanpos N0 NOGMEsLILIKaM ﬁ_‘ 7| fumepamypa
. 3

CnucaHue

4| NMocmaswxu s
MHEOEMALLIA ONA CRUCEARLA

MROEMELNR N0 NOCMSELILIKEM

MRGOEMELILIA N0 CRUGEHI0

P
MAGIOEMELINR ANA GOPMUDOGEHLIR OMYEmAocLU

FaN00C HE (HopMUDOEERUE

Ak O enueaHuL ofdemEocL

dokymenms p—
— BOPMUBOBEHLIE
HCY —  ovemHocmu

[0 GRLCEHLID

]

Bridnimue

MRBOpMELUR ONA amHema Axin 0 cnucarul, KCY

L]

Puc.8. JITIJ] mporecca ydeTa MaTepUaibHBIX IIEHHOCTEH OMOIHMOTEKN
2.2.I1poekTHpoBaHUEe HH(POPMANIMOHHOTO XPAHUIUINA

TpaguionHo mpoueaypy MNPOSKTHPOBaHUS 0a3bl JAHHBIX Pa30MBAIOT HA TPH JTara,
KKl U3 KOTOPBIX 3aBEPILAETCS CO3/IaHUEM COOTBETCTBYIOILIEH HHPOPMAIIMOHHON MOJIENH.

Ortan 1-ii. KoHuenTyanbHOE€ NPOEKTUPOBAHUE — CO3JAaHUE MPEJCTABICHUS (CXEMBI,
moznenu) B/, Bkirodaromero onpeeneHne BaKHEHIINX CYIIHOCTEeH (TaOyuil) U CBsI3el Mexay
HHUMH, HO HE 3aBHCsIIEro ot moaenu bJl (uepapxudeckoi, ceTeBOM, PeIsSIIMOHHON U T. 1.) U
busnaeckoit peanuzanun (1ieaeBoit CYB/I).

Otan 2-i. Jlornueckoe MpOEKTUPOBAHUE — PA3BUTHE KOHLENTYAJIbHOTO MPEACTABICHUS
b/l ¢ yueTom npuHUMaeMoi MojieH (MepapXUueCcKOor, CETEBOM, PEISIIUOHHOMN H T.11.).

Oran 3-i. ®usnueckoe NpOEKTUPOBAHUE — pa3BUTHE Jlornueckoi moaenu b/l ¢ yuerom
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BeIOpanHoii neneBoit CYB/I.

KonnenrtyanbHoe ¥ JOTMYECKOE TMPOEKTUPOBAHHME BMECTE€ HAa3bIBAIOT  TaKXKe
uUH@oON0CUYeCKUM WA CEMAHMUYECKUM NPOEKMUPOBAHUEM.

B nacrosimee Bpemst nis npoexktupoBanus bJl aktuBHo ucnonb3ytorcss CASE-cpenctsa,
B OCHOBHOM OpHEHTHpOBaHHBbIC Ha wucmonb3oBanue ERD (Entity — Relationship Diagrams,
ouazpammul «CyuHocmo—cea3b»). C UX NOMOIIBIO ONPENENSIOTCS Ba)KHbIE I MPEeIMETHOU
001acTH 00BEKTHI (CYLTHOCTH), OTHOLICHHUS JIPYT C IPYroM (CBSI3W) U MX CBOKMCTBA (aTpuOyTHI).
Cnengyer OoTMeTHUTh, YTO cpeicTBa mHpoekTupoBanuss ERD B OCHOBHOM OpHEHTHPOBaHBI Ha
pensinuonHble 6a3pl naHHBIX (PBJl), M ecnm cymecTByer HEOOXOIMMOCTH MPOEKTUPOBAHHS
JIPYrol CHCTEMBI, CKaXeM OOBbEKTHO-OPUEHTHPOBAHHOW, TO Jydlle u30paTh Apyrue MeTOIbl
IPOEKTUPOBAHHUS.

OcHoBHbIe 251eMeHThl ERD niepednciensl Huxe.

Cywmnocmo (mabnuya, 6 PBJ] — omnowenue) — peanbHblid MO0 BOOOpakaeMblii 00BEKT,
MMEIOINI CYIIECTBEHHOE 3HAYCHUE /ISl pacCMaTpUBAEMOM IpeaMeTHON 00acTu, nHbopManus
0 KOTOpPOM TMO/JICKUT XpaHEHUIo. Eciau BbIpakaTbcs TOUYHEE, TO 3TO HE OOBEKT, a Habop
00BEKTOB (KJIacC) C OJIMHAKOBBIMH cBoiicTBamu. [Ipumepsl cymHocTeil: pabOTHHK, IeTalb,
BEJIOMOCTb, PE3YJIbTAThl CJauM SK3aMeHa U T. JI.

Oxsemnnap cywHocmu (3anuco, cmpoka, 6 PBJ/[ — kopmedc) — YHUKAIbHO
UICHTUPUIUPYEMBIN OOBEKT.

Cea3p — HEKOTOpas accoluanus MeXIy JABYMsI CYIIHOCTSIMHM, 3HauyuMmas Ui
paccmarpuBaeMoil npenMerHoil obnactu. Ilpumepamu cBsizell MOTYT SIBISITbCSI POJCTBEHHbBIE
OTHOIICHHUSI ~ «OTEL—ChIH»,  IPOU3BOJCTBEHHbIE —  «HAYANBHUK-TIOAYUHEHHBIN» WU
IIPOU3BOJIbHBIE — KUMETh B COOCTBEHHOCTH, «00J1aaTh CBOMCTBOM.

Ampubym (cmonbey, none) — CBOUCTBO CYIIHOCTH WU CBSI3U.

BonpmmacTBO coBpemenHbIXx CASE-cpencTB MopenupoBaHWsi JaHHBIX, KaKk MPaBUIIO,
HOJ/IEP’)KUBAET HECKOJIBKO rpauiyecKUX HOTAIMH MOCTPOeHUs] MHPOPMALMOHHBIX Mojeneil. B
yactHocTH cucteMa ERwin ¢upmbr Computer Associates nmojaepskuBaet ase Hotaruu: IDEF1X
u IE (anrn. Information Engineering — nnpopmanmoHHoe NpoeKTHpoBaHue). JlaHHbIe HOTalUK
ABIIIOTCS B3aMMHO-OJJHO3HAUHBIMM, T. €. IEPEeXoJl OT OAHOM HOTAalMM K JAPYyrol M 0oOpaTHO
BBINOJIHsACTCST Oe3 moTepu KayecTBa Mojenu. OTnuunMe MKy HUMM 3aKiioyaercs JMIIb B
dbopme 0TOOpaKeHHUsE FITIEMEHTOB MOJIEITH.

ITpu ucnons3oBanuu mod6oro CASE-cpencTsa BHauase cTpouTcs jJoruyeckas Mojaenb bJJ
B BHJIE lMarpaMMbl C yKa3aHUEM CYIIHOCTEH M CBSI3ed MEXAYy HUMHU. Jlocuueckoiu Mooenvio
Ha3bIBACTCSl YHMBEPCAIbHOE INPEACTABIECHUE CTPYKTYpPbl JaHHBIX, HE3aBUCHMOE OT KOHEYHOM
peanu3anuu 6a3bl JaHHBIX U anmnapaTHoW miaTdopMbl. Ha ocHOBaHMU MONTY4YE€HHOHN JOrM4eCcKOn
MOJIENIN MEePeXOoAiT K (GU3NYECKON MOAENn JaHHBIX. Dusuueckas mMooenb MPEACTaBIIET cOOOH
IarpaMMy, COJIepKallyl0 BCHO HeoOXxonumyro uH(popManuio s reHeparuu  bJl  nns
koHKpeTHOH CVYDBJl mnm naxe koHkperHoW Bepcun CVYDB/I. IlepeunciieHHBIN BbIIE MOPSIOK
NEHCTBUI HaspIBaeTcs npsimoe npoexmuposanue bJ] (Forward Engineering DB). CASE-
CpPEICTBA MO3BOJISIOT BBIOJIHATH Takxke obopamuoe npoekmuposanue b/ (Reverse Engineering
DB), T.c. Ha OCHOBaHHHM CHCTEMHOro Kartajora bJI mocTpowTh (Qu3MuecKkyo H, gaiee,
JIOTUYECKYIO MOJIEIb JaHHBIX.

Jlanee paccmaTpuBaeTcs IMpoLeaypa MPSMOro MPOEKTUPOBAHUS C HCIOJIb30BAHHEM
meroaonoruu IDEF1X.

2.2.1.Pa3padorka koHuentyajabHoi moaean bJ{

L]env Konyenmyanvno2o npoekmuposanus — CO31aHNe KOHUENTYalIbHOW MOJENN JTaHHBIX
Ha OCHOBE MPEACTaBJICHUN O MPEIMETHOW 00JacTH KaXJI0T0 OTJAECIBHOTO THUIA MOJIb30BaTENEH.
Konyenmyanonuas mooens mpenctapisieT coOOll omucaHHe OCHOBHBIX CYIIHOCTEH (Tabmuil) u
CBsi3el Mexy HUMU Oe3 yueta npuHsaTor monenu bJl u cunrakcuca nenesoid CYB/l. Yacto Ha
TaKOM MOJIeTTH 0TOOpakaroTCs TOJIBKO MMEHA CYIIHOCTEH (Tabsmi) 06e3 yKa3aHusl UX aTpuOyTOB.
Ilpeocmaenenue noavzoéamens BKIOYaeT B ceOi JaHHBIE, HEOOXOJUMbBIE KOHKPETHOMY
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10JIb30BATENIO J1JISl IPUHATHUS PELIECHUI WU BBIIOJIHEHUSI HEKOTOPOTO 3a/1aHusl.

Hwmwxe paccmarpuBaeTcs  HOCIEIOBATENBHOCTh  IIArOB  HMpPH  KOHIENTYalbHOM
IIPOEKTUPOBAHUH.

1. Bvioenenue cywHocmeil.

[lepBslii mar B OCTPOEHUH KOHLENTYAJIbHONH MOJIENM JJTAHHBIX COCTOMT B ONPEICIICHUN
OCHOBHBIX OOBEKTOB (CYLIHOCTEH), KOTOpble MOTYT MHTEpecoBaTh I0JIb30BATENs W,
CJIeZIOBaTeNbHO, NOJKHBI XpaHuTbes B BJl. Ilpm nHamuumm ¢ynkumonansHoil monenu IDEFO
IpooOpazaMu Takux OOBEKTOB SABISAIOTCS BXOJbI, YIIPaBJIEHHs U BbIXOAbI. Elie syunie amis 3Tux
neneit ucnonb3oBats DFD. TIpooOpa3zamu 00bEKTOB B 3TOM ciy4ae OyayT HAKOMUTEIH JTaHHBIX.
Kak Obl10 OTMEUYEHO BBIIIE, HAKOIUTEIb AAHHBIX SBJISIETCS COBOKYIHOCTBIO Taduul (HabopoMm
00BEKTOB) WJIM HEMOCPEACTBEHHO Tabmuiei (00bekTom). /st Gosiee NeTabHOTO OMpeeIICHuUs
Habopa OCHOBHBIX OOBEKTOB HEOOXOAMMO TaKKE€ MPOAHAIU3UPOBATH NOTOKH JIAHHBIX U BECh
METOIMYECKUIl Marepual, TpeOyeMbll [uisi pemieHus 3anaud. Hanpumep, s 3amauu
OIpeNieNIeHUs]  JIONYCKAEMbIX CKOPOCTEH OCHOBHBIMH OOBeKkTamMHM (HabopamMu OOBEKTOB)
SIBIISTIOTCSI: HOPMAaTHBHO-CIIpaBO4Hast HH(popMaIus, nHpopManus o0 ydacTKax JOpOTH, 3aJaHHs
Ha pacueT, BEJOMOCTH JIOIyCKaeMbIX CKOpocTed M T. A. B Xozxe aHammza M NpOEKTHUPOBAHUS
UHPOPMALIMOHHON MOJeNu HabOpbl OOBEKTOB MOJDKHBI OBITH JeTaln3upoBaHbl. Hampumep,
COCTaBHOM 00BEKT «HH(poOpManuss 00 ydacTkax JOPOrM» C Y4eTOM cleuu(puKd peraeMoi
3a/1a4M TpeOyeT pa30UeHUs Ha OT/IEIbHbIE COCTABIISIONINE: YUACTKH, IIYyTH, pa3/IeibHbIE TYHKTHI,
KUJIOMETPaX, IJIaH, BEpXHEe CTPOCHUE IIYTH U T. [I.

Bo3MmoxHBIE TPYyIHOCTH B ONpPEIEICHUM OOBEKTOB CBS3aHbl C HCIOJb30BAHHUEM
[OCTaHOBLIMKAMHM 33/auu:

— TIPUMEPOB U AHAIOTUW IMpPU ONUCAHUM OOBEKTOB (HAIpPUMEpP, BMECTO 000OINAOIIEr0
NOHATUS «pAaOOTHHK» OHM MOTYT YIOMHHATh ero (YHKIHA WM 3aHUMaeMYO
JOJDKHOCTB: «PYKOBOJUTENbY, OTBETCTBEHHBINY, KKOHTPOJIEP», «3AMECTUTENbY);

— CHHOHUMOB (HampuUMep, «JIOMyCKaeMas CKOPOCTb» U «yCTAHOBJIEHHAs CKOPOCTbY,
«pa3paboTKa» U «IIPOEKT», «OapbepPHOE MECTO» U «OTPAHUYECHUE CKOPOCTH);

— OMOHHMMOB (HampuMep, «IIporpamma» MOKeT 0003HauaTh KOMIBIOTEPHYIO MpOrpammy,
IUTaH MpeacTosIeld padoThl WM IporpaMMy Tejenepeaay).

Jlaneko He Bcerja O4eBHIHO TO, YeM SIBISIETCS ONpENeNeHHbIH OOBEKT — CYIIHOCTBIO,
cBs3bI0 WK arpubyroMm. Hampumep, kak cieayer knaccuduuupoBaTh «ceMenHbIil Opax»? Ha
IPAaKTUKE ATO MOHATHE MOXHO BIOJHE OOOCHOBAHHO OTHECTH K JIFOOOH M3 YHOMSHYTBIX
KaTreropuil. AHanu3 sBISETCS CYOBEKTUBHBIM IPOILIECCOM, MO3TOMY pa3IMYHbIE Pa3paObOTUMKU
MOTYT CO3/1aBaTh pa3Hble, HO BIIOJIHE JOMYCTUMbIE MHTEPIPETAIIMM OJHOTO U TOTrO ke (hakTa.
Boibop BapumaHTa B 3HAUMTEIBHOW CTENEHM 3aBUCUT OT 3[paBOro CMbICIAa U OIbITa
IIPOEKTUPOBILHUKA.

Kaoicoas cywnocms oondcna obaradamo HeKOMOPbLIMU CBOUCMBAMU:

JOJDKHA MMETh YHMKAJIbHOE HMMs, M K OJHOMY M TOMY K€ MMEHM JOJDKHA BCEraa
MPUMEHSITHCS OJIHA U Ta YK€ UHTEePIPETaLUs;

— o0nazaTh OJHUM WJIM HECKOJBKMMHU aTpuOyTamMH, KOTOpble MO0 MpUHAIIEKAT
CYIIHOCTH, JINOO HACIeIyI0TCs Yepe3 CBSI3b;

— o0magaTh OJAHMM WJIM HECKOJbKHUMM aTpuOyTaMu (IEPBUYHBIM KIIFOUOM), KOTOpPbIE
OJIHO3HAYHO HWJACHTUQUUUPYIOT KaXIbI JK3EMIUISIp CYIIHOCTH, T. €. JeNaioT
YHUKAJIbHON KaX[yt0 CTPOKY TaOJIHIIbI;

MOJKET 00J1a/1aTh JIFOOBIM KOJIMYECTBOM CBS3EH C APYTUMHU CYIIHOCTSIMH.

B rpadpuueckoit Hotarmm IDEF1X nans oroOpakeHHs CYIIHOCTH HCHOJb3YIOTCS
o0o3HaueHwus, n300pakeHHbIE Ha puc. 9.
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Y 9acTHM

— He3aBHCKHMaA CYLWLHOCTE

[Ty Ti

— 3aBWCKMMAaR CYLWLHOCTE

Puc. 9. CymHuoctu

CymHocts B Merononoruu IDEF1X siBasiercst mezasucumotl (cunvHotl, pooumensbckol,
OOMUHAHMHOU, 871a0enbyeM), €CIIU CYLITHOCTb HE 3aBUCUT OT CYLECTBOBAHUS APYrod CYIIHOCTH
(IpyruMu  ClIOBaMM,  KXABIM  SK3EMIUISIp  CYIIHOCTH  MOXET  OBITh  OJHO3HAYHO
UACHTU(QUIMPOBAH 0€3 ONpeNieNeHusl ero CBsi3ed ¢ APYTUMH CYIIHOCTSMH, WIH YHUKAJIbHOCTh
DK3EMIUIApA ONpEAEISAeTCSs TOJIBKO COOCTBEHHBIMH aTpuOyTamu). CyIIHOCTh Ha3bIBaeTCs
3aeucumoil  (crabou, OouepHell, NOOYUHEHHOU), €CIH €€ CYIIeCTBOBAaHHE 3aBHUCHUT OT
CYIIECTBOBAaHMSA JPYTHX CYHNIHOCTEH. TEpMHUHONOTHS «POIUTENBCKAsS» — «IOYEPHSS» U
«BIIAJIENEL» — «IOJYMHEHHBIN» TaKXKe MOXKET MCIIOJIb30BaThCs B OTHOLIEHUU JABYX 3aBHCHUMBIX
CYIIHOCTEH, €CIM DK3eMIUIIPHl OJHOM W3 HUX (JOoYepHEH, MOJYMHEHHOH) MOTYT OBITh
OJIHO3HAYHO OIPEJIEIECHbI C UCIIOIb30BaHUEM HK3EMILIAPOB IPYToil (POAUTEIBCKON, BIaICNIbLA),
HECMOTpS Ha TO, YTO BTOPask CYIIHOCTb B CBOIO OUEPE/Ib 3aBUCUT OT TPETHEH CYILIHOCTH.

2. Onpeoenenue ampudymos.

Kax mpaBuio, aTpuOyThl yKa3bIBalOTCS TOJIBKO IS cyliHocTel. Eciu y cBsi3u umeroTcs
aTpuOYThI, TO 3TO YKa3bIBaeT Ha TOT (aKT, UTO CBSA3b SABJISETCSA CYLIHOCThIO. CaMmblif MPOCTOM
croco0 ompeseneHus aTpu0yToB — IMOCie WACHTU(HUKAIMKA CYIIHOCTH WM CBS3H, 3a/1aTh cebe
Bornpoc «Kakyro nHdopmaruio TpedyeTcst XpaHuTh O ...7». BblsiBieHHbIe aTpUOYThl MOT'YT OBITh
CIIEIYIOIINX BUIOB:

"  [IpOCTOH (aTOMApHBINA, HEAECTUMBII) — COCTOMT U3 OJTHOTO KOMIIOHEHTA C HE3aBUCUMBIM
CYIIECTBOBAaHMEM (HampuMep, <«IODKHOCTh pabOTHHMKa», «3apiiiaTa», «HOpMa
HEMOTalIeHHOT'0 YCKOPEHUS», «pajinyC KPUBOW» U T. 11.);

" COCTaBHOM (IICEBI0OATOMAapHBII) — COCTOUT U3 HECKOJIbKUX KOMIIOHEHTOB (HampuMmep,
«DPUO», «ampec», u T. A.). CTeneHb aTOMapHOCTH aTpUOYTOB, 3aKJaJblBaeMas B
MOJIENb, OnpenenseTcs pazpadotTunkoM. Eciiu ot cuctemsl He TpeOyeTcs BHIOOPKHU BCeX
KJIMEHTOB ¢ (amuianei VBaHOB MM MpOKMBAIOMIMX Ha ynuie KoMcoMoabCKoH, TO
COCTaBHbIE aTpUOYTHI MOKHO HE pa30MBaTh HA AaTOMAPHBIE;

"  OJIHO3HAYHBIH — COJEPKUT TOJIBKO OJJHO 3HAYEHME JJIl OJJHOTO AK3EMILISIpa CYLIHOCTU
(HampuMep, y KpHUBOH B IUIaHE MOXET OBITh TOJBKO OJHO 3HAUEHHUE paauyca, yria
MIOBOPOTA, BO3BBIIIEHUS HAPY>KHOTO Pebca U T. 11.);

" MHOTO3Ha4YHBIH — COJEP)KUT HECKOJIbKO 3HAu€HUM (Hampumep, Y OJIHOTO OTIEJIECHUS
KOMITAaHUU MOXET ObITh HECKOJIbKO KOHTAKTHBIX T€JIE(POHOB);

"  [POM3BOJHBIN (BBIUUCIISAEMBI) — 3HAUEHHE aTPUOYyTa MOXKET OBITh ONPEAETICHO IO
3HAYEHUSIM JAPYTUX aTpuOyTOB (HANpPUMEp, «BO3PACT» MOXKET OBITH OINpeAeseH IO
«IaTe poXKJISHHUs» U TEKYyIEeH faTe, yCTAaHOBJICHHOM Ha KOMITBIOTEPE);

"  KJIIOYEBOM — CHYXHUT JUId YHHKQJIbHOW MICHTU(UKAUM DK3EMIUIIpa CYIIHOCTH
(BXOAMT B COCTAB NMEPBUYHOIO KIIOYA);

"  HEeKJIOYEeBOM (omHcaTeabHbIN) — HE BXOAUT B MEPBUYUHBIN KITIOY;

=  00s3aTeNbHbI — MPU BBOJAE HOBOT'O AK3EMIUIApa B CYIIHOCTb WJIM PENaKTHUPOBAHHUU
0053aTeNbHO  yKa3bIBae€TCs JOMYCTUMOE 3HaueHue arpulyra, T. €. OHO IIOCie
penaxkTupoBaHus He MOoxkeT ObITh HeompeaeneHHbIM (NOT NULL).
[Tocne onpenenenuss arpuOyTOB 3aJalOTCe WX OoMeHbl (obaacmu  OOnyCMUMbIX
3HAYeHuUll).
3amaHue JOMEHOB orpeenseT Habop JOMYCTHUMBIX 3HaYCHUH I aTprOyTa (HECKOJIBKUX

22



aTpuOyTOB), a TAKXKE THII, pa3Mep U Gpopmar aTpudyTa (aTpudyTOB).

Ha ocHOBaHMY BBIICIIEHHOTO MHOXECTBA aTPUOYTOB JUIS CYITHOCTH ONpEAessieTcst Habop
Kiarouei. Koy — OJUH WIN HECKOJIBKO aTpUOYTOB CYIIHOCTH, CIIyXKallUX AJIS OZHO3HAYHOM
UICHTU(UKAINN €€ SK3EMIUIIPOB WIN UL UX OBICTPOTO MOMCKA. BBINENSAIOT CIEAYIOINE THITBI
KJIFOUeH:

* cynepkiou  (superkey) — arpuOyT WIM  MHOXXECTBO arpuOyToOB, KOTOpOE
€IMHCTBEHHBIM 00Pa30M HUIAEHTU(DULHMPYET FK3EMIUIP CyIHOCTH. CynepKiIod MOXKET
CONepXKaTh <JIMLIHHE» AaTPUOYTHI, KOTOpble HEOOs3aTeIbHBl U1 YHHKAJIbHOU
uAeHTUGUKAIMK SK3eMIuiApa. [lpu npaBUIbHOM NPOEKTUPOBAHUM CTPYKTYpbl BJI
CYNEPKIIOYOM B KaXIOW CyIIHOCTH (Tabmuie) OyneT sBIATHCS IMOJNHBI Habop ee
aTpuOyTOB;

" [oTeHUUaJbHBIA Koy (potential key) — cymepkiarod, KOTOpPBII HE COACPKHUT
MOJMHOXECTBA, TAK)Ke SBISIOMIETOCS CYNMEPKIIOYOM JIAHHOM CYIIHOCTH, T. €.
CYNEpKJIIOY, COAEp)KallMi  MHMHUMAQJIbHO HEOOXOoauMbIii HaOop  aTpuOyTOB,
€IMHCTBEHHBIM 00pa3oM HISHTH(PHUIUPYIOMNX SK3eMIUILp cymHocTd. CyIHOCTh
MOXET HMMETh HECKOJIbKO IOTEHIMaNbHBbIX Kitoued. Ecimum kmou coctouT u3
HECKOJIbKMX aTpUOYTOB, TO OH HAa3bIBAETCS COCTaBHBIM KitodoM. Cpeam Bcero
MHOYECTBa NOTEHIIMAIBHBIX KIIFOUYEH JUI 0OJIHO3HAYHON MAECHTH(PUKALUN SK3EMIUIIPOB
BbIOMPAIOT OJUH, TaK HAa3bIBA€MbIH MEPBUYHBIN KIIIOY, UCIOIb3YEMbIN B JajbHEHIIEM
JUIsl yCTAHOBJICHHUS CBSI3€H C JPYTUMU CYILHOCTSIMU;

" [epBUYHBIN K04 (primary key) — MOTEHLIMaIbHBIA KIIOY, KOTOPBIA BBIOpaH IS
VHUKAITBHON WICHTU(DUKAIIMH SK3EMIUIIPOB BHYTPH CYIIIHOCTH;

* anpTepHaTHBHBIC Kitoun (alternative key) — moTeHIuManbHBIC KIHOYH, KOTOPHIC HE
BbIOpaHbl B Ka4€CTBE MEPBUYHOrO KIIFOYA.
Ecnu nekuii arpubyr (Habop arpuOyTOB) MPUCYTCTBYET B HECKOJIBKUX CYLIHOCTSX, TO
€ro HaJu4yhe OOBIYHO OTPAKAeT HAIWYHME CBSI3U MEXIY IK3EMIUIIpaMM 3THUX CYHIHOCTEeH. B
Ka)KJOW CBSI3U OJIHA CYIIHOCTH BBICTYIAET KaK POAUTENbCKAs, a Ipyras — B POJIM J04epHeil. ITo
O3HayaeT, YTO OJMH IK3EMIUIIP POAUTENIBCKOM CYIIHOCTH MOXKET OBITh CBSI3aH C HECKOJbKUMHU
HK3EMIUISIpaMu JIouepHen. [l MOAJepKKH ATUX CBsi3eid 00€ CYNIHOCTH JOJDKHBI COAEPIKATh
HaOOpbl aTpuOyTOB, MO KOTOPHIM OHHU CBSI3aHBL. B pOANTENBCKOM CYIIHOCTH 3TO NMEPBUYHBIN
KoY. B nouepHeil cymiHocTH ISt MOJEIMPOBAHUS CBA3M JOJDKEH INPUCYTCTBOBATH HabOp
aTpuOyTOB, COOTBETCTBYIOIMI NEPBUYHOMY KIHOUY poAMUTENbCcKoM. OJIHAKO 371ech 3TOT Habop
aTpuOyTOB YyXe SBIseTCS BTOPUYHBIM KitodoM. JlanHbli HaOop aTpuOyToB B J04epHEl
CYIIHOCTH IPUHSATO Ha3bIBATh GHEWHUM KIlouoM (foreign key).
Paccmotpum mpumep. Ilycts nmeercs tabnuua, coaepkaiiasi CBEEHUS O CTYIEHTE, CO
CJICAYIOIIMMHU CTOJIOIAMMU:

*  (amumus;

" uMs;

"  OTYECTBO;

" j1aTa pOXKJICHUS;

"  MECTO POXKJCHUS;

"  HOMEp IpYIIIbI;

= UHH;

" HOMEp NEeHCHOHHOTO cTpaxoBoro ceuaerenscrsa (HIICC);
" HOMEp Hacropra;

"  1aTa BBLAAYM MACTIIOPTa;

= OopraHusalys, BblaaBuiasdg rmacropT.
JIst Ka)Xa0ro 3K3eMIuisipa (3amucy) B Ka4eCTBE CYNEPKII0Ya MOKET ObITh BHIOpaH BECh
Habop arpubyroB. [loTeHUMANbHBIMU KiItOYaMH (YHUKQJIBHBIMH HICHTU(UKATOPAMU) MOTYT
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OBITh:
= HHH;
" HOMEp NEHCUOHHOTO CTPAaXOBOT'O CBUCTEIIbCTBA;

" HOMeEp Hacrnopra.

B kayecTBe yHUKaNbHOTO HACHTU(PUKATOpPA MOXKHO ObUIO OBl BBIOPATH COBOKYIHOCTH
atpudyToB «Pamunusim+«Aman+«OTuecTBO», €Ciau BEPOSITHOCTh Y4eObl B BY3€ ABYX IMOJHBIX
TE30K ObLy1a ObI paBHA HYJIIO.

Ecnmu B cymHOCTH HET HU OJHOW KOMOWHAIMHM aTpuOyTOB, MOIXOJAIICH Ha POJb
MOTEHLIUAIBHOTO KJII0Ya, TO B CYIIHOCTH JOOABIISIIOT OTIEIbHBINA aTpUOyT — cyppocammusiii Ko
(uckyccmeennwvil ko4, surrogate key). Kak mnpaBuio, TUI Takoro arpudyra BbIOMparoT
CHUMBOJIbHBIN WK 4uciioBoil. B HekoTopeix CY B/ nMeroTCst BCTpOEHHBIE CPECTBA IEHEpaluy 1
MoJ/IepKaHusl 3HAUCHUM CyppOoraTHbIX Kitouel (Hanpumep, MS Access).Takike CTOUT OTMETHUTb,
YTO HEKOTOphle pa3pabOTUMKH BMECTO MOMCKA MOTEHIUAIBHBIX KIIOUell M BhIOOpa W3 HUX
NEPBUYHOTO B KaXJIYH CYIIHOCTb JI00aBJIAIOT MCKYCCTBEHHBIM aTpuOyT, KOTOpBIM B
JaTbHEHIIEM U UCIOJIBb3YIOT B KAYECTBE IEPBUYHOrO KIIHOYA.

B soramun IDEF1X arpuGyrtel n3oOpakaroTcs B BUAE CIUCKAa MUMEH BHYTpU 0OJioKa
CYIIHOCTU. ATpUOYTHI, ONpPEENSIIONINE MePBUYHBIA KIIOY, Pa3MEIIAlOTCs HaBEepXy CIHCKA U
OTJICIISIOTCS OT JIPYTUX aTpuOyTOB TOpU30HTANBHOM uepToil. [IpenBapuTenbHas naeHTUUKAIUS
aTpuOyTOB HAa MpUMEpE JBYX CYIIHOCTEH MokazaHa Ha puc. 10. Y He3aBUCHUMON CYIIHOCTH
«Y4acTku» B KaueCTBE NEPBUYHOrO KIKOYAa HA3HAYEH CYPPOraTHbIM KIKOY, Yy 3aBHCUMOM
cymHocTy «Ilman» — mepBUYHBINA KIIFOY COCTABHOM, COCTOSIIMM U3 MATH aTpUOYTOB.

YYacTrm MnanH

M EHTUMKATOP yYaCTHE m;LEHTthHKaTDp yyacTra (FK) \*
MaeHTHdmekaTop myTK (FK)

KunomeTp Havana KpueoH

MuKeT Havana KpWEaH

MeTp Havana Kpue o

KMNoMeTp KoHL A KOME O

[MMKET KOHUE KpMBOH

MeTp KOHUa KpUBOH

MoBopoT KOKWEOIA

Paguyc KpUMeQK

%¥T0N NOBOPOTA KAMBOH

AnvHa 1-d nepexofdHOA KpUBOR

AnuHa 2-i nepexogHoif KpUeo

Y¥KNoH oTeoda 1-iM NepexofHoR KprBOH
YHNOH 0TE0AA 2-i4 Nepex0fHOR KpMBDH
BO03BEILEHWE HAPYHHOM PENBCE

Twn penec

Znpa wnan

Pop Bannacta

HaumeHosaHKe WHACTHE

Puc.10. CymuocTtu
3. Onpedenenue ceaszeil.
Haubonee xapakTepHbIMHU TUIIAMU CBSI3€H MEX]y CYIIIHOCTSIMU SIBJISIFOTCSI:
" CBS3M THUNA «YaCTb—LIEJ0E», OINpelenseMble OOBIYHO TIJarojaMH «COCTOUT U3»,
«BKJIIOYAET» U T.I1.;
"  KJacCU(UIUPYIOUIUE CBSA3M (HAPUMEp, «THI — IMOJITHUI», «MHOXKECTBO — IIEMEHTY,
«o0111ee — yacTHOE» U T. I1.);
"  [IPOU3BOJICTBEHHBIE CBA3M (HAIIPUMED, «HAYAIbHUK—TIOAUNHEHHBIN»);
* (yHKUMOHANIbHBIE CBSI3U, OIpeaensieMble OOBIYHO TJaroJlaMd  «IIPOU3BOAUTY,
«BIIAAET», «3aBUCUT OT», «BBIYUCISAETCS 110» U T. II.
Cpenu HUX BBIIEISIIOTCS TOJBKO T€ CBSI3U, KOTOPbIE HEOOXOAMMBI IJis YIOBJIETBOPEHUS
TpeboBanuii k pazpadorke b/I.
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CBs3b XapakTepusyeTcs CIEAYIONMM HabOpOoM MmapaMeTpoB:

MMEHEM — YyKa3bIBaeTCsl B BHJE TIJlaroja MU ONPENENseT CEMaHTHKY (CMBICIOBYIO
MOJIOIJIEKY) CBSI3H;
KPaTHOCTHIO (KapJMHAJIBHOCTh, MOIIHOCTB): OAMH-K-0fHOMY (1:1), onnMH-KO-MHOIMM
(1:N) u muorue-ko-mHorum (N:M, N = M wim N <> M). KparHocTs mnoka3bIBaer,
KAaKO€ KOJIMYECTBO DJK3EMIUIIPOB OJHOM CYIIHOCTH OIPEACIAETCS SK3EMIUILIPOM
npyroi. Hanpumep, Ha 0JHOM y4acTKe (OMMCBIBAETCSI CTPOKOM TaOIMLBI «YYaCTKU»)
MOXET ObIThb OJMH, J1Ba U Oojee MyTed (KaKIbl IyTh ONMCHIBAETCSA OTAEIbHOM
ctpokoir B tabmuue «llytu»). B mannom ciaywae cszp 1:N. Jpyroit mpumep: oaun
IIyTh MPOXOAUT YE€Pe3 HECKOJBKO Pa3[ENIbHBIX ITYHKTOB M 4e€pe3 OJUH pa3JesIbHbBIN
IIYHKT MOKET IIPOXOJUTH HECKOJIBKO IIyTeH — CBsA3b N:M;
TUIOM: MJeHTU(uIUpyromas (aTpuOyTsl OAHON CYLIHOCTH, Ha3blBA€Mble BHELIHUM
KJIFOYOM, BXOJZSIT B COCTaB JIOUEPHEH M CITyXKaT JJIsl MACHTU(DUKALUHN €€ IK3eMILISIPOB,
T.€. BXOJAT B €€ MEPBUYHBIA KJIIOY) M HEUAECHTHQUUUpYIOLIas (BHEIIHUN K04
UMEETCsl B IOUEPHEN CYIIIHOCTH, HO HE BXOJIUT B COCTaB IEPBUYHOIO KIIIOYa);
00s13aTeNIbHOCTBIO:  00s3aTeNbHast (IIPU BBOJE HOBOIO JK3EMIUISIpAa B JIOYEPHIOIO
CYILIHOCTbh 3aIl0JIHEHUE aTPUOYTOB BHEIIHErO KJtoua 00s3aTeNbHO M JJI BBEIACHHBIX
3HAYEHUH JIOJDKEH CYILECTBOBAaTh OJK3EMIUIAP B POAUTENBCKON CYIIHOCTH) H
HeoOs3aTenpHas (3aloJIHEHUE aTpUOyTOB BHEIIHErO KJI0Ya B AK3EMIUIAPE TOYepHEH
CYIIHOCTH HE0O053aTeJIbHO UM BBEIEHHBIM 3HAYEHUSM HE COOTBETCTBYET 3K3EMILISAD B
POIUTENHCKOU CYIIIHOCTH);
CTEMNEHBIO yYaCTHsl — KOJIMYECTBOM CYHIHOCTEH, Y4acTBYIOIIUX B CBsA3H. B ocCHOBHOM
MEXJly CYIIHOCTSIMU CYLIECTBYIOT OMHAapHBIE CBS3H, T. €. aCCOLMALMU, CBA3bIBAIOIINE
JIBE CYIIHOCTU (cTemeHb ydacTusi paBHa 2). Hampumep, «Y4acTok» COCTOMT W3
«IIyrei». B TO k€ BpeMs 110 CTEIIEHN y4aCTHs BO3MOKHBI CIIETYIOIINE TUIIbI CBA3EH:
e yHapHas (PEeKypCHBHasi) — CYIIHOCTh MOXKET OBbITh CBs3aHa cama C COOOM.
Hanpuwmep, B Tabauue «PaGoTHUKN» MOT'YT OBITh 3alIMCH M MO MOJYMHEHHBIM, U
[0 WX HadaJbHUKaM. Torna BO3MOXKHA CBSI3b «HAYaJIbHUK» — «I1OAYMHEHHBIN,
orpeJiesIeHHast Ha OJJHOM TabuuIle;
e TepHapHas — cBsi3bIBaeT TpH cyuHocTtu. Hampumep, «Cryaent» Ha «Ceccun»
nostyuns «OLEeHKY 10 AUCIUILTNHE;
e KBaTEpHapHas U T.A.

B metononoruu IDEF1X cTenens ygactusi MOKET OBITh TOJIBKO YHAPHOU MM OMHAPHOM.
CBsi3u 00JbIIIEH CTETIEHH MTPUBOATCS K OMHAPHOMY BUY.
Buemnmii Bun cBasum Ha jguarpammax IDEF1IX yka3slBaeT Ha €€ MOIIHOCTb, THII U
00s13aTebHOCTH (Tabi. 1).

Ipumeuanus:
Wnentudunupyromas

1.

HEUIeHTH(DHUIINPYIOIIas — MyHKTHPHOH.
2. Heo0s13aTenbHOCTh 0003HAYAETCSI POMOMKOM.

CBSI3b oTtoOpaxkaercs

CILIOIITHOU

JIMHUEH,

Tabmurta . 1. Tumes! cesa3ei

Bueninuii Buj Tun u 0053aTENBHOCTD CBSI3U MOIIHOCTH CBSI3M CITpaBa
Obs3arenbHas, HeHTHGULIMPYIOIIAs 1
O06s3arenpHast, uaeHTUGUIIpYIOas 0.

7 OO6s3arenbHast, UaeHTUDUIHPYIOITAs 0w 1

) O06s13aTenbHast, uAeHTU(GUIUPYOIAs 1. .
OO6s13aTenbHast, uaeHTUGUIUPYOmAs <YHUCIIO>
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<YucCJ10>

e T — - HeoOs3arenpHast, HeneHTU(pULIUpYyroLas 0. o

—————————— - O6s13aTenbHast, HeuASHTU(QUIHPYIOIIAs 0. o

Ha puc. 11-13 npuBeneHs! npuMepsl 0TOOpasKeHHsI CBA3EH.

Y ACTHM [y TH

COCTOMT K3
MoeHTKdmKaTopR YHacTra HMoeHTWdmkaTop wYacTha (FK)

FOEHTHMDKEATOD NYTH

HawvmeHoBaHWe wdacTka

L HaunreHosaHe nyTH

Puc. 11. Unentudunupyroias cBs3b

OTaEn COTpYOHWE
ID oTOena COCTOMT M3 TabenkeHelA HoMep
———————— ®
HawmeHoBaHWe oThena ID oThena (Fk)
amrnuna
IArR
OT4YeCcTBEO

Puc. 12. Heunentudumupyromas cBs3b

—_—————— DVKOBO,ELIKIT
y O

TabeneHBIA HOMED

NoOYMHAST CA
Damnma

raaA
COTYeCcTBO
HomKHOCTE

Puc. 13. PexypcuBHas CBsI3b

Ha puc. 12 cBs3p HeoOs3aTeNnbHAs, TaK KaK HEKOTOPHIE COTPYAHUKH HE 005S3aTeIbHO
JOJDKHBl  BXOJIUTh B  KakoH-muOO oTAen (Hampumep, AUPEKTOp MPEANpUsiTHs), U
HEeHJIeHTU(PULIMPYIOIasi, TaK KaK TaOeIbHbI HOMEp YHUKAJIEH JJIS KaXKJI0T0 COTPYAHUKA.

IIpumep nocmpoenus KOHYenmyaibHoOU Mooeau

Ha puc. 14 nokasan ¢parMeHT KOHIENTyaJbHOH WH(GOPMAIMOHHON MOJENM MJs 3aJlauu

OIpEENIEHNUs AOIYCKAaEMBbIX CKOPOCTEH.

B koHuenTyaabHOW MOJIETH BBIIEIEHBI CIEAYIOUINE JIOTHYeCKUe OJOKHU TaHHBIX:

e HOPMAaTHUBHO-CIPaBOYHAsI HH(OpMaLHS;
e uyHpopmanusa o0 ydacTKax JOpOrH;

® 33JJaHHE Ha PacyeT;

® BEIOMOCTH JOIYCKAaEMBIX CKOPOCTEM;

Bce cymnocTh, Bxoasimue B 0:10ku (kpome 610ka «HopmatuBHO-cripaBoyHasi HHGOpMaIus»),
IpeCTaBiIeHbl BO (pparMeHTe TOJIBKO HauMMeHoBaHUsAMHU. CyIIHOCTH, BXOJfIIME B OJIOK
«HopmartuBHO-cripaBouHas HH(pOpMaLUs», MOKa3aHbl Pa3BEPHYTO, T.€. BKIIOYAst BCe aTpHUOyTHI U
NEPBUYHBIEC KITIOYH.
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VHhOpMALMA 0F yNacTkax Aopark A BEAOMOCTH 40NYCKAEMEX CROPOCTER

(PE3YNBTATH pacqeTa)
PasgentHBIE MyHKTE YYACTHM

_ HeTanbHaA BELOMOCTE Pac4eTa [v] ]

[ OeACTEMTENEHBIA KANOMETREH }— MyTH

T-——-————

OCHOBHaA [V] ]

1
I |
! ! A0noNHUTENEHBIE OrpaHUHEHKA [V] I
[ HeNpaBUNEHBIE NMKETH I | _
I I N N, T e e e
1 ! -
[ BCI Ha MpAMbi I ! M
: | } 338aHKA Ha POPMANOBEHWE 1
~
| | BEAOMOCTM NPOEKTA NOMKAZA «Hw W
MnaH myTi !
[ il | | I CopMMNe 1, 1amn 2
\ f | |
e - | -~
/4
Pt ttvst ettt ettty Rt B vl N
»7 HOpMaTWBLl 4NA OTAENEHO-NEXALMA KRMBLIK ’ TAroBele CPeACTEa l ~  BaroHwl \
i s - 1
| (ID BapwaHTa e ID TAroBOro CpeACTES 1D TKMNa BaroHa |
| r |
I |Min AnuHa BCTaskM ANA OAHOCTOROHHMX KOWBRIX | 7 Twn TAMK HaWmMEHOBAHME TMNE BArOHOE |
} Max 4niHa BCTaBKM 4nA 08paTHLX KPUELIX hapk NoKOMOTHEDE OnKHa pacHeTHoH Bastl }
| |HopmMa HeEnoOraweHHoOro YCKOPEHKMA Homepa Tabnuy u3 MNpukasa Mz 41 Homepa Tadnuu v Npukasa Ne 41 |
I HopmMa CKOpOCTM M3MEHEHMA YCKOPEHMA MPMMESEHWA MarKMEeNaHua I
|
|
| HopmaTuesl AnA CONpAraeMel: KUELIX }
| |
| |B3aMmMHaA HaNPAENEHHOCTE KOWBLIX |
: HanM4Ie NEpEXnAHLN KpWELIX [] NOKOMOTUBOE [¥] BAroHOE |
| |Min ANKMHE BCTABKM MEKAY KDHMBLIMKM }
I [Max AnuHa BCTEEKA MEKTY KIWELIMM |0 TAroeoro cpeacTea (FK) ID Tvna BaroHa (FK) |
| Twn peENbC TWN penbC |
l HopMa HENOraWeHHOMD YCKOpEeHMA ANtpa wnan 3ntopa wnan |
| [Hopwa ckopocTi MEMEHEHUA YCKOPEHWA Pog fannacta Pop fiannacta }
! Pagmyc kpmeon Pagmyc kpreoi |
I [%] NO yKNOHy OTEOA3 BO3BEILUEHWA B KPMEBEIX |
= Nonyckaeman CKOpoCTe [onyCkaemMan CKOpocTe |
: Min ykNoH 0TBOA A EO3BRILEHMA I
| |Max yknoH oTEOAa BO3BLILIEHMA }
|
| |Ronyckaeman ckopocTe }
'\ HoprMaTHEHD-CNpaeE0YHaA MHOPMaL KA ;\
S 7/

Puc. 14. ®parmMeHT KOHIENTYaIbHON MHPOPMAIIMOHHONW MOACIIN

B sTom Onoke mpucyTcTBYIOT 1BE CymHOCTH («HOpMaTUBEI 17151 COMPATaEMbIX KPUBBIX)»
u «Jlomyckaemble CKOPOCTH O YKJIIOHY OTBOJIa BO3BBIIICHHS B KPUBBIX»), KOTOPbIE HE CBS3aHbI
HU C OJHOU APYTrod CYIIHOCTBIO. DTO HE SIBJISETCSA OMMOKON, TaK KaK CYIIECTBYEeT MHEHHUE, YTO
monenb bJl nomkHa npeactaBnsaTh co0o0il cBsA3HBIN Tpad (Bce CYIIHOCTH JOJKHBI OBITH CBSI3aHbI
Mexay cobOoit). [ns GonmpmmHCTBA 3amad, rae B b/l HakamimuBaeTcs paziuyHas OnepaTHBHAs
uH(popMallnsa, a 3aTeM Ha OCHOBE ee (POPMHUPYIOTCS pa3IUYHbIE OTYETHI M CBOJAKH, TaKOe
YTBEP)KJICHHE JEHCTBUTEIHLHO HMeeT MecTo. Ho s WHXKEHEpHBIX, ONTUMHU3AIMOHHBIX U
HEKOTOPBIX JPYTHX 3a/7a4 BO3MOXXHO HalM4Me HECBS3aHHBIX Ta0nuil. B paccmarpuBaeMom
pUMepe B€ HECBSA3AHHBIC CYIIHOCTH YYaCTBYIOT B KaKJIOM pacyeTe JOMYCKaeMbIX CKOPOCTEH,
T. €. OHU BJIMSIIOT Ha Pe3yJIbTaThl, 0TOOpakaeMble B BEJJOMOCTSX JIOMYCKaeMbIX ckopocteil. Ho
YUUTHIBAS CIIENU(PHUKY 3aa4d, ©3MEHEHHUE COJIEPKUMOTO ITUX TAOIHI] HE JIOJKHO MPUBOJIUTH K
M3MEHEHUIO yXKe TOy4YeHHBIX pe3ynbTaToB. [103TOMy TaGnuilbl He CBsI3aHbl HU C 33JaHUSIMHU Ha
pacuert, HU ¢ pe3yJbTaTaMH pacuera.

2.2.2.Pa3padorka jorndeckoit mogeau bJ{

L]env nocuueckoeo npoexmuposanusi — pa3BUTh KOHILENTYyalbHOE IpenacrasieHue b/l c
yueToM npuHumaemoin mozenu b/ (nepapxuueckoil, ceTeBoil, pessuOHHON U T. 11.).

[Ipumem B kauecTBe MozenH persiuvoHHyio B/l B Tperbeil HopmanbHOI (opme (Habop
HOPMAaJIM30BAaHHBIX OTHOMICHWH ¢ KpaTHOCThbIO cBszedt 1:N). Ilosromy HeoOxomumo Oymer
IIPOBEPUTH KOHILENTYAJIbHYI0 MOJEIb C IOMOIIBI0 METOJOB HOpPMalM3allUM MU KOHTPOJSA
BBIIIOJIHEHM S TPAH3aKIIUMN.

Tpanzaxkyus — OTHO NENUCTBUE MU MX MOCIEA0BATENBHOCTD, BBIIIOJIHAEMBIX KaK €IMHOE
1eJI0€ OJHUM MM HECKOJIbKUMH TOJIb30BaTEeNIMU (MPUKIAJAHBIMU IPOrpaMMaMH) C IEJNIbIO
OCYLIECTBIIEHUs 10CTyIa K b/l 1 U3MEHEHHUIO €€ COAEPKUMOTO.

1.Yoanenue u nposepka snemenmos, He omeeuaouwux NPUHAMOU MOOenU OAHHBIX.

1.1. Yoanenue ceazeu N:M.

Ecnu B KOHIENTYyalbHOM MOJENN MPUCYTCTBYIOT CBsA3M N:M, TO UX clenyeT yCTpaHUTh
IIyTEM OIPEAEIEHUS IPOMEXKYTOUHOM cymHOCTH. CBsi3b N:M 3ameHsieTcs AByMs CBS3SIMM TUIIA
1:M, ycTaHaBIMBaeMbIMH CO BHOBb CO3JaHHOM CYITHOCTRIO (puc. 15).
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TEMT Ha
PazfenkHele MyHKTbl ¢ ————————————— MyTh
NPOXo4QnT Yepes

FasnenkHele MyHKTE [TyT

HMOeHTHDHKaTOp pasfensHOro NyHKTa VeHTdMKaTOp yuacTka (FK)
HalmeHoBaHe pasnensHoOrD NyHKTa OeHTUKATOR NYTH

Kop ECP

Bwo pasgensHoro nyHKTa t"aHMGHOBaHMG nyTH J

\ PasfeneHele MYHKTEl Ha My T /

m,quTMdIJMI{aTOp pazfeneHoro NyHkra (FK) \
MoeHTUdmkaTop ydacTra (FK)

MaeHTudwkatop Myt (Fi)

FMNoMaTR NOMoMEHWA ocK P
[MvkeT nonoseHnA ock P

MeTp Nonowerna ok P
FaccToAHKe 00 BX0OQHOR CTREnkM

\P‘ECCTOHHHG 00 BeXOOHOW CTREmKM /

Puc. 15. 3amena cBs3zu N:M

1.2. Yoanenue ceésazeii c ampubymamu.

CBsi31 ¢ aTpuOyTaMu JOJKHBI OBITH ITPE0Opa30BaHbl B CYIIHOCTH.

B paspaboraHHOl KOHLENTyaJlbHOM Mojenu cyuiectBoBaia cBsi3b N:M («Pa3nenbHble
nyHKTBD : «IlyTH»), KoTopas nmena cooctBeHHbie aTpuOyThL. [Tocie ycrpanenus cBsa3b N:M, ee
aTpuOyTHI TIEPEIUTH B CYIIHOCTh «Pa3nenbHble MyHKTHI Ha MyTH» (CM. pUC. 7.9, HEKIIOUEBbIC
aTpuOyTHI).

B rpaduueckoit Horanmm IDEF1X He mnpenycMoTpeHO oToOpaskeHHEe CBsi3ed ¢
aTpuOyTamu, XOTs HeKoTopble MeToooru ERD momyckaroT ux Haqu4due U 0ToOpakeHue.

1.3. Yoanenue cnoocuvix ceszetl (co cmenenvio yuacmus 6onee 2).

CIoXXHYIO CBSI3b 3aMEHSIOT HEOOXOIMMBIM KOJMYECTBOM OMHAPHBIX cBsizel 1:N co BHOBb
CO3/1aHHOM CYIIHOCTBIO, KOTOpasi ¥ MOKa3bIBAET 3TY CBS3b.

1.4. Yoanenue pexypcuenuix ceszetl (co cmenenvto yuacmusi 1).

PexypcuBHYIO CBSI3b 3aMEHSIOT, OMPECITUB JOTIOTHUTEIBHYIO CYITHOCTh M HEOOXOMMOe
KOJIMYECTBO cBs3eit (puc. 16).

CoTpYAHKEK | } PYKOBOOMT
I
& |
TabensHLIR HOMER : MNoAYMHAST A
DAMUIMA L
inA
OTYacTRO
OomyHocTe
CoTpyOHKK @ FyroEOAMTENE
TabeneHbIFH HOMER TabeneHEIR HOMED DYHOE.
TabensHelM HoMED pyKoE. (FK) P O
dammnna
&k
OTYeCcTED
HormsHocTe

Puc. 16. 3ameHa pekypCcUBHOM CBSI3U
B nmanHO# cxeMe MOKHO MPUHATH CIEIYIOIIEe MPaBUIIO: €CITH B CYIITHOCTH «COTPYIHUKY
atpuOyThl «TabenbHbIil HOMEP» U «TabenpHBIIT HOMEp PYKOB.» COBIIAIAl0T, TO HAOOP aTpuOyTOB
B cymHOCTH «COTPYTHUKY XapaKTEPU3yeT PYKOBOIUTEISL.
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1.5. Yoanenue mmoco3naunvix ampubymos (ampubymos umerouux HeCKoabKo 3Ha4eHull).

MHOT03HaYHOCTh YCTPaHSETCS IyTeM BBEICHHS HOBOW CyIIHOCTH U ¢Bsi3u 1:N (puc.17).
bynman

ID dmnmana

HawmeHoBaHWe dunrana
Homep TenedoHa 1
Homep TenedioHa 2

O

Prnman TenedoH
ID dmnmana Homep Tenedona
MMmeeT
HawmeHoBaHne dvnwana [~~~ ~""777~ —#1D dvirvana (FK)

Puc. 17. Y nanenue MHOTO3HaYHBIX aTpUOYTOB
Jlannoe npeoOpa3zoBaHue, TOMUMO COOTBETCTBHS PEISILIMOHHON MOJENH JIaHHBIX, TAaKKe
MO3BOJISIET XPAHUTD JIF000E KOJIMYECTBO TEIE(POHOB MO OAHOMY (DUITHAITY.
1.6. Yoanenue uzouimounvix ceszell.
CBsi3b siBIsieTCSt M30BITOUYHOM, €CJIM OJHA U Ta YK€ HH(OopMaIus MOKET ObITh TIOJIy4eHA HE
TOJIBKO Yepe3 Hee, HO U ¢ MTOMOIIBIO APYroit cBs3u (puc. 7.12).

Dnman PYROBOOWT [ FPyKoBOOWTENE dMnuWana
L

COCTOMT K3 PYKOBOAMT

CoTpyOHVE

Puc. 18. N30bITOUHBIE CBA3H

B npusenenHoM nmpumepe oAHY U3 cBs3eill «PyKOBOIUT» MOXKHO CMENO YAAIUTh (JIydlle
mexny «PykoBonurtenem punuanay u « COTpyAHUKOM).

1.7. Ilepenposepka cesseti 1. 1.

B mporecce ompezneneHus CyIIHOCTEH MOTIM OBITH CO3/IaHBI CYITHOCTH, KOTOPHIE Ha
caMoOM Jenie SBJISIOTCS OfHOW. B sTomM cimyuyae ux cienyer oObenuHuTh. Hampumep, B
npuBeieHHOM Bbilie mpumepe (puc. 18) cymuoctu «®Dunman» u «PykoBoautens Quananar
Jydiie o0beUHUTS.

B T0 ke Bpemst He Bceria MO>KHO BBITTOJTHHTH Takoe 00beauuenue (puc. 19).

OeprcHBIA
nakeT

TekCToBRIA SNeKTpOHHBIE
pefakTop Tabnvuel

Puc. 19. CBsi3u 1:1

OducHBIl MaKeT COCTOUT M3 CTPOTO OIPEACIICHHOr0 Habopa KOMITIOHEHTOB, MPHYEM
KaX/IbIi U3 HUX XapaKTepu3yeTcs OOJIbIINM KOJIM4ecTBOM aTpuOyToB. Kpome aToro, HekoTopsie
KOMITOHEHTBI MOTYT OTCYTCTBOBaTh B O(DHCHOM MNakeTe (HampuMep, MOYTOBBIN KIMEHT) WK OHU
HE BXOJAT B €r0 COCTaB (BBICTYNAIOT B KaYECTBE CAMOCTOATEIBHOIO NMpOJaYyKTa). B onmcaHHbIX
CIIy4asiX peKOMEHyeTcsl He 00BbEeIUHATh CYITHOCTH.

2. Ilposepra mooenu ¢ nomoubio npasul HOpManu3ayuu.

OcHoBHas ujes HOpPMAIM3allMU 3aKJI0YaeTCs B TOM, UYTOOBI KaKIbIH (DaKT XpaHUIICS B
OJIHOM MecTe, T. €. 4yToObl He ObUIo IyOJaMpoBaHUS JaHHBIX. MHorue u3 TpeOoBaHUM
HOpMaJIM3alMi, KaK IPaBUJIO, YK€ YUUTBHIBAIOTCS IIPU BBINOJHEHUM HPEBITYIIUX I1aroB
MPOEKTUPOBAHHUS.

Huxe npuBoasTes KpaTKue CBEACHUS U3 TEOPUH HOPMaIU3aLUH.

[TpoexTupoBanue pemsiimonHon b/l mpencrapiser co0oil MOMIAroBhIil MPOIECC CO3TaHMS
HaOopa OTHOIIEHWH (TabJMI, CYIIHOCTEH), B KOTOPHIX OTCYTCTBYIOT HEXelaTeJIbHbIe
(GyHKIIMOHATbHbIE 3aBUCHMOCTH.
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DYHKYUOHANbHAS 3A6UCUMOCTb OTpeAeTseTcs cnenyoummM odpasoM. Ilycts A u B —
MPOU3BOJILHBIE HA0OPHI aTpuOyTOB OTHOMICHH. Torna B ¢yHkmmonanpHo 3aBucuT ot A (A —
B), B TOM U TOJIBKO B TOM Cily4ae, €Cii KaKIOMYy 3Ha4Y€HHIO A COOTBETCTBYET B TOUHOCTHU OJIHO
3nauenue B. JleBas yacth pyHKIMOHATBHOM 3aBUCUMOCTH (A) Ha3bIBACTCS 0emepMUHAHMOM, a
npaBas (B) — 3asucumoti yacmovio. B 9acTHOCTH, B OTHOIIEHUU A MOXKET OBITh MEPBUYHBIM
KIIF0YoM, a B — HabOpoM HEKIIOUEBBIX aTpuOYTOB, TaK KaK OJHOMY 3HAYCHHUIO MEPBHUYHOTO
KJIF04a B TOYHOCTH COOTBETCTBYET OJTHO 3HAUEHHE HAOOpa HEKIIOUEBbIX aTpHOYTOB.

Eciu B B/l oTcyrcTBYIOT HexkenaTelbHble (YHKIIMOHAJIbHBIE 3aBHCHUMOCTH, TO 3TO
o0OecrieunBacT MHHUMAJIbHYI0 M30BITOYHOCTh JIAaHHBIX, YTO B CBOIO OYEpEeIb BEIET K
YMEHbILIEHUI0 00beMa MaMATH, HEOOXOAMMOM UIsi XpaHeHus AaHHbIX. [Ipomecc ycrpaHenus
TaKUX 3aBUCUMOCTEH MOJY4YWJl Ha3zBaHue Hopmanusayus. OHa BBIIOJIHAETCS B BHJIE
MOCIIEA0BATEILHOCTH TECTOB JIJIsi HEKOTOPOTO OTHOLIEHUS (TabJMLBbI, CYLUIHOCTH) C LENbI0
IOPOBEPKH €ro COOTBETCTBHUS (MJIM HECOOTBETCTBHUS) HAOOpy OrpaHWUYEHUH i 3aJaHHON
HOpPMaIbHOU (HOPMBI.

Ha mpaktuke HOpManbHbIE (OpMBI 00Jiee BBHICOKHMX MHOPSAKOB HCIONB3YIOTCS KpaiHe
penko. Ilpu mnpoektupoBanuu bJl, kak npaBuio, OTPAHUYMBAIOTCA TPETHENM HOPMAIbHOU
(dopMoii, YTO NO3BOJIAET NPEJOTBPATUTH BO3MOKHOE BOZHUKHOBEHHE U30BITOUHOCTH JAHHBIX U
QHOMAaJIMU OOHOBIICHUH.

INF. Ornomenue Haxoautcs B INF, ecnu Ha mepecedyeHnn KakI0TO CTONOIA U CTPOKHU
HAXOJSTCS TOJIBKO 3JIeMEHTapHbIe (aTOMapHbIE, HEJeIMMbIC) 3HAYCHUS aTPUOYTOB.

CreneHp HeNENIMMOCTH (aTOMAapHOCTH), T. €. PEUIEHHE O TOM, CIEAyeT pa30uBaTh
HEaTOMapHbIA aTpuOyT Ha aTOMapHBIE WM OCTaBUTh €ro ICEBJ0ATOMApPHBIM, OMpEIeNsaeTcs
npoekTHpoBIMKOM b/l mcxons m3 KOHKpeTHhIX ycioBuid. Ecmu mpu oOpaboTke Tabnuir HET
HEOOXOUMOCTH pa3jnyaTh aTOMAapHbIE COCTABIAIOIINE ICEBJ0ATOMAPHOTO aTpulyTa, TO €ro
MO’KHO HE JeJIUTh (Hanpumep, aTpuOyThl «PamMuins, uMsi, OTYECTBO», «AApPEc» U T. [.).

2NF. Ortnomenne Haxomutrcst Bo 2NF, ecnu onmo maxomurcs B INF, UM KaKIplid
HEKJIFOYeBOM aTpuOYyT XapakTepuzyercs TOJHOW (YHKIMOHAIBHOM 3aBUCHUMOCTBIO  OT
NIEPBUYHOTO KJIKOYa.

llonnaa ¢ynkyuonanenas 3asucumocms ONPENENsIeTCs CleaylomuM obpazom. B
HEKOTOPOM OTHOIIEHHWH aTpuOyT B momHocThiO 3aBHCHT OT aTpubyra A, eciu atpudyr B
(YHKIIMOHAJIBHO 3aBUCUT OT MOJHOTO 3HAa4YeHWs aTpulOyra A U HE 3aBUCUT OT KaKoOro-imodo
MOJIMHOKECTBA MOJHOTO 3HAYeHUs aTpudyTa A.

Hamnpumep, Tabnuia «O1eHKH MO 3K3aMeHaM» XapaKTepu3yeTcs CISAYIOIMHUM HaOopoM
atpubytoB {Homep 3aueTHoil kHmxkH, Jucrumnnuna, Jata cnaun, ®UO crynenta, Ne rpynimsl,
Onenka}. OueBHUHO, YTO MEPBUYHBIM KIIIOUOM siBsieTcsl Habop {Homep 3aueTHOM KHUXKKH,
Huctunnuna, Jlata caaun}. [TonHol (GyHKIIMOHATBEHON 3aBUCHMOCTBIO 00Ia/1a€T TOIBKO OJHH
HekoueBoi atpulyr «Ouenka». Atpudytel «®HO crynenta» u «Ne rpymnmel» MOTyT OBITh
OJIHO3HAYHO OMPEENIEHBI 110 YacTU NMEPBUYHOrO Kitoua — «Homep 3aueTHoM KHMKKW». Takum

obpasom, TpebyeTcst pa3OreHrne HCXOHOM TabuIs! Ha aBe (puc. 20).
OLI,eHKP‘I No 3K3aMeHam

Homep 3a4eTHOR KHIDHKM

AWcUmrnnuHa
Hara coaqn
A0 CcTyOeHTa
MO rpynnel
DueHka
DLEHKM MO 3KIAMEHAM : CTyaeHT
Homep saqeTHOR kHvmxn (FIK) h Oy U Homep saqeTHOR kHtk
AucumnnuHa
DD cTyOeHTa
l Hara cpsum Ne rpyAnkl
OueHka
. J

Puc. 20. OGecnieuenne noaHON (PYHKIMOHATBHON 3aBUCUMOCTH
3NF. Ornomrenne nHaxomures B 3NF, ecim ono nHaxomurca Bo 2NF u Hukakoit
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HEKJTI0UEBOM aTpuOyT (PYyHKIMOHAIBHO HE 3aBUCUT OT JPYroro HEKJIYEBOTo arpulyTa, T. €. HET
TPaH3UTUBHBIX 3aBUCUMOCTEH.

Tpanszumusnasn s3aeucumocms. Ecim s arpulytoB A, B u C HEKOTOPOTO OTHOIICHHS
CymecTBYIOT 3aBucumocT Buga A — B u B — C, 1o arpubyr C TpaH3UTHBHO 3aBHCHT OT
aTpubyta A uepes atpudyt B.

Hamnpumep, tabnumna «PaboTHuK» Xapaktepusyercs Habopom arpuOytoB {TabembHbIi
Homep, Pamwmmmsa, Wms, OrtuectBo, [lomxkHOCcTh, 3aprmiara, ...}, NEPBHYHBIA KIHOY —
{TabenpHBI HOMEp}. B 3T0# Tabmuie ot nepBuyHOro Kitova («TabenbHBI HOMEP») 3aBUCHUT
HEKITI0ueBOM aTpuOyT «JlommKHOCTE», a OT «JlOJDKHOCTH» JApPYroid HEKIIOUEBOW aTpudyT
«3aprmutatay. J{is npuseneHust K 3NF HeoOxoauMo 100aBUTh HOBYIO Tabiuity (puc. 21).

PaboTHmk

TabensHeIR HoMep

chammnna

bme

OT4ecTEO

HomsHocTe

3apnnara

PaboTHmk [lomHHOCTE
TabensHBIA HoMeD JlomHoCTE
aHMMasT

darmnra ¢ Sapnnara
R
OT4ecTED

HomkHocTe (FK)

Puc. 20. Ycrpanenue TpaH3UTUBHOW 3aBUCUMOCTH

3. Ilposepxa evinonnenus mpan3akyuii.

Haubonee wacteiMu omepauusiMu mo pabore ¢ bBJl sBisAOTCS BBOA, yJalleHHME U
Monupukanus 3amnuced, a Takke BbIOOpKa naHHbBIX. Ha ocHoBe Tekymeit ERD Heobxonnmo
IPOBEPUTH BBIOJIHUMOCTbH U, Jlajiee, KOPPEKTHOCTh BBIMOJIHEHUS BCeX TPeOyeMbIX Omneparuii mo
pabote ¢ BJI. [Tpumeps! TpaH3aKUUid:

"  WJ3MEHEHUE HaMMEHOBAHUS Pa3/EIbHOIO IyHKTA;
" yJajeHHe 3a/laHus Ha pacyer;
* BBIOOpKA JJAHHBIX MO Pa3/Ie€ibHBIM IMYHKTaM PACY€THOTO MyTH y4acTKa U T. 1.

4. Onpeoenenue mpeb6osanull NOOOEPHCKU Yel10CMHOCMU OAHHBIX.

OrpaHuyeHus: IEIOCTHOCTH JIaHHBIX IPEJICTABISAIOT COOOM OrpaHHuYeHHs, KOTOpbIE
BBOJISITCS C LIENbIO MPEJOTBPAIICHUS TOMEIEHUs B 0a3y MPOTUBOPEUNBBIX JAHHBIX.

K 3TuM orpaHnyeHHsIM OTHOCATCA:

= oOs3aTenbHble JaHHbIE — aTpUOYTHI, KOTOpPbIE BCEr/Aa IODKHBI COAEpKAaTh OJIHO W3
nonyctumbix 3HaueHnid (NOT NULL). Hampumep, moBOpoT KpuBO#l (BJ€BO WK
BIIPaBO) JOJKEH ObITh 00s3aTenbHO 3ahaH. OO0s3aTeNbHBIMU TaKKe SIBISIOTCS BCe
aTpUOYTHI, BXOJIAIINE B IEPBUUHBINA KIFOU CYITHOCTH;

® JJOMEHbI — HAaOOpBI TOMYCTUMBIX 3HaYeHUH /it aTpudyra. Hampumep, paauyc KpuBoii
JIOJKEH OBITh MOJIOKUTENBHBIM YHCIIOM He Oosiee 4 nudp wim noBOpoOT KPUBOM MOXKET
MPUHUMATB OJHO U3 JIBYX JOMYCTUMBIX 3HaUeHH — «JI» (BieBo) unm «I1» (Bmpaso);

* OwusHec-mpaBwia  (OM3HEC-OTpaHMYEHMS) —  OrPAHUYEHHUsS,  NPHUHATbIE B
paccmarpuBaeMoil mpeaMeTHON obOnactu. Hampumep, cymMMa AiuH NepexoHBIX
KPUBBIX HE JOJDKHA OBITH OOJiee JUTMHBI BCEH KPUBOM, KMWIOMETpPaXK Havyasla WM KOHIIA
KPUBOM J0JKEH OBITh B IpeJienax 00LEero KMIoMeTpaxa myTd U T. 1.;

" CCBUIOYHAs LEJIOCTHOCTh — HA0Op OrpaHWYECHUH, ONPEACIAIONIMX JCHCTBUSA MpU
BCTaBKe, OOHOBJICHUHU U yIaJICHUN 3alUCel (IK3eMIUIAPOB CyIHOCTH). Hampumep:
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" [IpU HATHYUU OO0S3aTEIBHON CBSI3U BCTABKA 3alMCH B JIOYEPHIOK CYITHOCTH TpedyeT
0053aTEeTLHOTO 3aMOJHEHHSI aTpUOYTOB BHEIIHETO KIII0Ya, U BBEJCHHOMY 3HAYCHHIO
JOJDKHA COOTBETCTBOBATH 3aIUCh POAUTEIBCKOM CYITHOCTH;

" aHaJOrMyHOe TpeOOoBaHME BBIIBUTACTCA TNpPU OOHOBIEHUM BHEHIHETO0 KJo4Ya B
JIOYEpHEN CYIIHOCTH;

* ynajeHHe 3alKucH U3 JOYepHEd CYIIHOCTH WJIM BCTaBKa 3allUCH B POJUTEIHCKYIO HE
BBI3BIBAIOT HAPYIIICHUS CCHIJIOYHON 1IETOCTHOCTH;

" ynajeHWe 3alliCu B POAMUTEIbCKON CYIIHOCTH MOXET TpeOoBaTh yJaleHHsI BCeX
CBSI3aHHBIX 3aIIMCEN B JOUEPHEU CYIIHOCTH.

ABTOMaTHueCcKas MOJAEepKKa BCEX BUAOB OTPAHUYEHUI LIETOCTHOCTH BO3MOYKHA 32 CUET
UCIosb30BaHus oneparopo SQL.

CcbulouHas 1IEIOCTHOCTh MOKET OBbITh OOecreyueHa 3a CUeT MCIOJIb30BaHUs TPUITEPOB.
Tpueeep — 310 xpanumasi B BJ] mporemypa, BbI3biBacMasi aBTOMATHYECKH IPH BBITIOJHCHUH
ynanenus (DELETE), BcraBku (INSERT) unu o6noBnenus (UPDATE) 3anucu. Habop xomann,
BXOJIIINX B TPHUITEP, 3aBUCUT OT MPHUHATONH CTpaTerud (TUMA TPHUITEPA) TOIIACPHKAHUS
LEJIOCTHOCTU. PaccMOTpuM munwsl mpueeepos Ha mpuMepe yaalleHus 3alucu:

=  RESTRICT (orpannyeHue nerictBus). YJaJICHHE 3alMCH W3 POJUTEIBCKOW TaOJIUIIBI
3ampeniaercs, €cld B JIOYepPHEH Ta0ymile CymecTByeT XOTS Obl OJHA 3aBHCHMAS
3aITHCh;

» CASCADE (xackagHoe ypmaneHue wiu oOHoBieHue). Ilpu ymanmeHuwm 3amucu u3
POAMTENIbCKON TAOIUIIBI aBTOMATHUYECKH YAJSIOTCS BCE CBA3aHHBIC C HEHM 3amucu
nouepHel Tabmuipl. Ecnm ypansemas 3amuch U3 JOUepHE TaOMUIBI BHICTYHAeT B
KAa4eCTBE POJUTEIBCKONM CTOPOHBI B HEKOTOPOU APYroOM CBSI3H, TO ONEPALMS YAAICHUS
MPUMEHSETCS KO BCEM 3aITUCIM JIOYCPHEH TaOIHIIbI TOM CBSA3H M T.I.;

= SET NULL (ycraHoBka HeollpeneleHHOro 3HaueHus). [Ipu ypaneHuu 3amucu u3
POAMTENBCKON TaOMMIIBI BO BCEX CBSI3aHHBIX C HEH 3aMUCAX JOYEpHEW TaONHIbl B
aTprOyThl BHEIIHEr0 KIIFOYa 3alMCBIBAIOTCS HeompeneneHnbie 3HaueHus (NULL).
Tako# Tum TpUrrepa BO3MOXKEH TOJIBKO ISl HE00S3aTeIbHBIX CBSI3EH;

= SET DEFAULT (ycraHnoBka 3HaueHHs] IO ymon4aHuio). Ilpu ynajneHuum 3amucu u3
POAMTENBCKON TaOMUIBI BO BCEX CBA3aHHBIX C HEHM 3amucsax jJodepHed Tabmuilbl B
aTpuOyThl BHELIHETO KJIIOYa 3alMCBIBAIOTCA 3apaHee OIpEesIEHHbIE 3HAYeHMs I10
yMosTyaHuio. Takol THII TpUTITEpa BO3MOXKEH TOJIBKO [l HEOOs3aTeIbHBIX CBA3CH;

* NO CHECK wumu NONE umu IGNORE (6e3 nmposepku). IIpu ynanenuun 3anucu u3
POAMTENBCKOM TaOJIUIIBI HUKAKUX JIEHCTBUM TI0O COXPAHEHUIO CCHIJIOYHOM 11ETT0OCTHOCTH
JTAHHBIX HE MPEAIPUHIUMAETCSI.

Ha3nauenne Ttuma tpurrepa Ha JEWCTBUA C 3alKUCSMH  SIBJIAETCS OTBETCTBEHHOU
omeparueii. Beioop HEBEpHOTO THUINA MOXKET MPUBECTH K HAPYIICHUIO CCHUTOYHON IIEIOCTHOCTH B
BJI. Ocoboii ocToposkHOCTH TpeOyeT BHIOOP KACKaTHOTO yJaJeHUs, BEIb MPU TAKOM yJaJICHUU
IO [IETI0YKE MOTYT OBITh YAalIeHbl COTHH U THICSIUHM 3aIIUCEH M3 pa3HBIX TAOJIHII.

IIpumep nocrpoeHus JJOru4ecKoii MoeIn

Ha pwuc. 21 npuBenen Onok «MHpopMmanus o0 ydacTKax JOPOTH» JIOTHYECKOU
UHPOPMALMOHHOM Moienu. JlaHHast MOJIeNIb COOTBETCTBYET TPEThel HopMallbHOU (opMme.

Ha puc. 21 Takke moka3zaHbl TpUITEPHI Ha JEHCTBUSA, BBITOJIHIEMBIE KaK CO CTOPOHBI
POIUTENBCKON CYIIHOCTH, TaK U CO CTOPOHBI J0o4epHE. Tpurrepbl mokasaHsl B CIEAYIOLIEM
dopmare «JletictBue : Tum Tpurrepa». [leiicTBue MoKeT OBITH OJHOTO M3 TpeX TUIOB: D
(DELETE), I (INSERT) u U (UPDATE). Tun tpurrepa o6o3nagaercsa: C (CASCADE) u R
(RESTRICT).

Jlornueckast MoJieNb OCTpOEHa ¢ ucrnosib3oBaHueM ERwin 4.0.
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PazfenkbHele NyHKTE! YuACTKH

&, WpenmndmiaTop paspenkHar NyHKTS &, WpermndukaTop yuacTka
HaumeHoBaHWe pasgencHoro NyHKTa HaumeHoBaHue yyacTka
Kaog ECP oR
Eua pazgensHoro nyHkTa :
LR
0:c
Lc
IR
u: IR
PaznentHele NyHKTEl Ha NyTH s
&, Mnentntmkatop pasnensHoro nyHkTa (FK) IR DC MMyt DR
@, Waenmuratop yuactka (FK) R U € Waentudukatop yuactka (FK) jip
@ Waenmpuratop nymm (FK) | & Wnentudmkarop Ny
Kunometp nonoxerua ocu PT HauMEHOEaHHE NYTH
Muket nonokenua ocu P11
MeTp nonokenua ock PN DCioc R b
PaccToAHMe 4o BXOAHON CTPENKA uciuc u.c uc
FaccToAHMe A0 BEIXOGHON CTPENKM MnaH nyT
'R &, Waermatnkatop yuacka (FK)
HeAcTEHTENEHEIA KAIOMETREM 1 €, HoenTnpnkatop nyTh (H‘EJ
€, WaeHmduratop yuacTka (FK) IR &, KunomeTp Havana kpueoii
€, WaeHmdukaTop NyTH (FK) -R 'R &, Muker Hauana KpuB o
a K U MeTp Havana kpeo#
MNOMET) HAYANA YYACTKS :
&, Muket Hauana yvacTka BCM Ha npAmEex yyacTkax KunomeTp KoHUa kpueol
& Merp Havana yuacTka €, Myentuduiatop yuactka (FK) ket KoHua KpMBU“ﬁ
KMNOMETP KOHUA yyacTka &, Wpeumuucatop nym (FK) Ms1p KoKu@ Kpusof
TTHKET KDHWA Y4aCcTKa €, Kunometp Havana yuacTka Mogopor KpUBOH
MeTp KOHUA Y4acTKa €, Muket Havana yuacTka Panuyc kpueod "
&, Metp Havana yyacTka ¥ron nogopoTa kpueod
m AnwHa 1-0f NnepexofHOA KpMEDA
MAOMET) KOHLA Y4aCTKE i i i
HenpasnabHeIe nukeTs! ket KDE N L':agTKa Lnura 2-0f nepexosHol kpueod N
@, Mermdmcaron yeacea (FK) ) 4y KpyTHzHa oTeona 1-0f nepexodHOR KpHEOA
a M'D' @ R - Fid = Metp koHya yyacTka KpyTnzHa 0TBOLA 2-0/ NepexoaHof KpUEDA
a Kﬂﬁ:&?’:ﬂ(amp nyTa (FK) i ?‘” BCN BO2ELILIEHWE HAPYKHOMD PENLCE
. - I pefbe Tun pensc
€5 HenpaeuneHeli nukeT Imiopa wnan ntapa wnan
DakTHYECKaA 4NHHA J Poa Bannacta Pog Gannacta

Puc. 21. bnok «Mupopmanmst 00 ydacTkax TOpOTH» JOTUIECKON HHPOPMAITHOHHON
MOJeNn

2.2.3.Pa3paborka ¢pusnuyeckoit mogeau b/{

Lenv gpuzuueckoeo npoekmuposanuss — Npeodpa3oBaHUE JIOTHUECKOH MOJETH C Y4eTOM
CHHTAaKCHCa, CEMAaHTHKH U BO3MOXXHOCTEH BbIOpaHHoil esieBoii CYB/I.

B cBs3u ¢ TeM, uTO MeTo0I0THs (PU3UUYECKOTO MPOSKTUPOBAHUS CYIIECTBEHHO 3aBUCUT
oT BbIOpaHHoOM 1eneBoid CYBJI, orpannuumcs Tuiib 00IUMH PEKOMEHTAIUSIMU.

1. Ananusz neobxooumocmu 66e0eHuss KOHMPOAUPYEMOU U3OLIMOUHOCMU.

[Ipu peanuzanuu NpoeKTa 4acTo AJS JTOCTHKEHHUs Oonbliel 3PPEKTUBHOCTH CHUCTEMBbI
TpeOyeTcst CHU3UTh TPEOOBaHUS K YPOBHIO HOPMAJIHM3AllMM OTHOLIEHUH, T.€. BHECTH HEKOTOPYIO
M30BITOYHOCTh JaHHbIX. [Ipomecc BHeceHuss Takux u3MeHeHudd B bBJ[  HasbiBaeTcs
oenopmanuzayueu.

PaccmoTpuM HeKOTOpblE BHJBI JEHOPMAJIU3allMi, KOTOPHIE B OINpPENEICHHBIX CIIydasx
MOTYT CYILIECTBEHHO IOBBICUTH IIPOU3BOAUTEIBHOCTD CHCTEMBI.

1.1. Ucnonvzosanue npou3e00HbIX OAHHbIX.

C Touku 3peHus (U3NYECKOTOo MPOEKTUPOBAHUS JFOO0W MPOW3BOIHBIA aTpuOYT OO
MoOKeT coxpaHatbcs B BJl, nubo mpu kaxxaom oOpallleHMHM K HEMY €ro 3HadeHue OyneT
BBIUNCIIATBHCS 3aHOBO. Hampumep, AjinHa myTH MOXKET KaKIbld pa3 BBIYUCIATHCS IO TadinLaM
«JleicTBUTENbHBIN KHomMeTpax» U «HenpaBuiabHble MUKETHD MO0 XPaHUTHCS Kak aTpuOyT B
tabnuie «Ilytm».

[IpoeKTUpOBIIKK NPHU UCTIOIH30BAHUH TPOU3BOIHBIX JAHHBIX JJOJIKEH OIIEHUTD:

®  JIOIIOJTHUTCIBHYK) CTOHMMOCTb XpPaHCHHUA IIPOU3BOJHBIX HOaHHBIX M IIOJJCPKKH
COINTaCOBAHHOCTU C TCKYIIUMHU 3HAYCHUAMUA TCX JTaHHbBIX, HA OCHOBAHHWHN KOTOPBIX OHH
BBIYUCIIAIOTCS, T.€. MUHYCBI XPpaHCHUS TPOU3BOJHBIX JTaHHBIX;

"  U3JIEP)KKH HA BBIIOJHEHHWE BBIYMCICHUN 3HAYCHUN MPOU3BOAHBIX aTpUOYTOB TMpHU
KaKJIOM OOpaIieHrn K HUM — TUTFOCHI.
1.2. Jlybauposanue ampubymos.
1.2.1. Obvedunenue omuowienutl, ca3annuix 1:1.
Jlaske B TeX CiIydasix, KOTJa CBSI3b MEXKAY IBYMS CYIIHOCTSIMH HeoOs3aTrenbHasi, CTOUT
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nogymMaTb 00 WX OOBEAMHEHHH, C YYETOM TOTO, YTO 4YacTh MOJeH B 3amucsix He Oyner
3anoNHAThCA. PyKOBOICTBOBAThCS B TaKMX CIydasx HAJl0 M3 TEX K€ COOOpa)KeHHi, 4TO W MpHU
UCTIOJIb30BaHUM TPOU3BOAHBIX JaHHBIX. HecMOTpsi Ha M30BITOYHOCTDH, Takas 3aMEeHa C TOYKHU
3peHust 00pabOTKU JAHHBIX M SKCIUTyaTaluK 0oJiee BBITOIHA.

1.2.2. Jlybnuposanue ampudbymos 6 cesazax muna 1:M.

Hanpumep, npu 3anpoce k tabuune «Pa3nenbHble TyHKTHI Ha ITyTH» OY€Hb 4acTo OyneT
TpeOOBaThCSI HAMMEHOBAHUE CaMHUX Pa3/elIbHbIX MYHKTOB. C LIE€IbI0 YMEHbILIEHUS Harpy3Ku Ha
B/l cienyer paccMOTpeTh BO3MOXKHOCTb BKJIFOUEHHS aTpUOyTa B ATy TaOJIULLy.

1.2.3. Hcnonvsosanue ciyscebHvix mabauy (CnpagoyHvix mabauy, Kiaccu@ukamopos,
MUNOBBIX CNUCKO8 3HAYEHUIL).

CayxeOHble TaOMUIBI, KaK MPABHIIO, CO3MAIOTCS JUIS aTpUOYTOB CHMBOJBHOIO THIIA,
3HAYEHUs1 KOTOPHIX MOTYT BBIOMpATbCS M3 CTPOrO ONPEECIEHHOIO M OrPaHMYEHHOIO CIIMCKA.
Hanpuwmep, 3HaueHusimu atpubyra «Pox Oammacta» Morytr ObITh TosbKO «llleOeHouHBINY,
«Ilecuansliiy, «I paBUAHBIN» U «ACOECTOBBINY.

OObIYHO cimyKeOHbIe TaOIMIIbI coiepKar ABa aTpulyra: uaeHtudukarop (kox, mwudp) u
onucanue (HaumeHoBanue). Hampumep, B B/l MOXXHO IpeaycMOTpeTh Cily:KeOHble TaOIHIIbI
«Bun paznensHoro nynkray, «Pox 6amnacra» u 1. 1. ¢ arpudbyramu {ID, HaumenoBanue}. 3tu
TaOJIUIIBI CBA3BIBAIOTCS HEUJCHTU(UIMPYIOLIEH 0053aTe/IbHON CBSA3BIO ¢ UCXOAHOM, IPH 3TOM B
HEll BMECTO HauMMEHOBaHMs HapameTpa OyJIeT coJep’KaTbCs UACHTU(PUKATOP 3TOTO
HalMEHOBaHM.

Hcnonb3oBanue citykeOHbIX TaOJIUI JA€T CIEAYIOIINE IPEUMYILECTBA:

" 3HAUYUTCIBbHO CHHXKACTCA BCPOSITHOCTH OIIOKU IIpru yKa3aHUuH 3HAYCHUH I OTHUX
anI/I6YTOB. Ecau He mcnonb3oBaTh CJ'Iy>K66HbIe Ta6J'II/II_IBI, TO pPa3HBIC ITIOJIb30BATCIIN
MOT'YT BHOCUTB PacCOrjiaCOBaAHHBIC 3HAUCHU A, B TOM YHCJIC U C OIOKaMH.

"  YMEHBILIAETCS pa3Mep UCXOAHOMN TaOIMIIbI.

"  eCIM ONMCAHME IapaMeTpa MOXKET M3MEHMTBCS, TO 3HAYUTEIBHO IPOIIEC U3MEHUTh
OJIHO 3HAYEHHUE B
C yueToM BBeJEHHS CIy>KE€OHBIX TaONUL, CyIIHOCTh «[laH myTu» co CIpaBOYHHUKAMU

OyIeT BBHITJISAACTh, KaK MOKa3aHo Ha pHC. 22.
MraH My

{aﬂEHTMEbMKaTDp yyacTea (FIK) \‘
MaoenTutkaTop Myt (FK) Tun penec
KMnomeTp Havana KpreoM ID TMna penkc
[MTEeT Havana kprBai |
MEeTp Ha4ana KpMeod HaumeHoBaHWe TMNa pensc
KMnomeTp KOHL A KpWEBOH
MWKET KOHUA KpWBOIA 2npa wnan
MeTp KOHUA KpMBaA
MosopaT KpWBOH ®———— | IO 3ntiopbl wnan
Faauyc KpUBoid HauMeHoBaHKe 3NHPLI WNan
%ron NoBopoTa KPWEDH
AnuHa 1-A nepexogHOA KpUMEDA
AnKHa 2-[A nepexoaHof KpWMEDRA Fop bannacTa
Y¥ENoH 0TEOOE 1-A NepexoaHOA KprBOi ID poaa GannacTa
YKNOH OTECAA 2-A Nepex0AH0A KpUEQRA |
BO3BbILEHUE HAPYKHOMD PENBCA HawmeHoeaHwe poaa bannacTa
1D Tina penec (FK)
1D znipel wnan (FK)
\\E poga Gannacta (FK) 4/

Puc. 22. Vcnionb30Banue Ci1y>kKeOHBIX TaOIHIL
1.2.4. BeeoeHnue nosmopsaowmuxcs (MHO203HAYHBIX) ampudymos.
Jlnst noctrkeHus: OoJbIIel MPOU3BOJUTEIBHOCTH MPU BBHIIIOJHEHUH YacTO BBI3BIBAEMBIX
3allPOCOB MOXKET OBITH IeNIecO00pa3HBIM MOIXO0/ COXPAHEHUS! MHOTO3HAYHBIX aTpHOYTOB, YeM
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BBIHECEHHE UX B OTACIbHYIO Tabnuiy. Hampumep, eciii KOJTMYECTBO KOHTAKTHBIX Tele(hOHOB Y
¢unnana xommnaHuu HeBenuko (no 10), sTa BenMUMHA TOCTOSHHAS M HE YBEIMUYUTCS CO
BpeMeHeM, TO B Tabmnuue «Dunram» MOXHO mpeaycMoTpeTh aTpudyTsl «Homep Tenedona 1y,
..., «<Homep Tenedona 10».

2. llepenoc nocuueckoii mooenu danmnvix 6 cpedy yenesoi CYB/].

JlanHast cragusi BKJIIOYAeT B ceOs MPOEKTUPOBAHUE TAOMUI] U CBSI3€H MEXIy HUMHU C
yaetroM Bo3MoxkHocTer 1eneBoit CYB/[. [lpu 3TOM NpOEKTHPOBIIMK AOMKEH XOPOIIO
OpUEHTUPOBAThCSA B (DYHKUMOHAIBHBIX BO3MOXHOCTSX CYBJl, a MMeHHO NOIJEep)KUBAET JU
CVYB/l 3ananue:

"  JIOMEHOB;

" [IEPBUYHBIX, AJIbTEPHATUBHBIX U BHEIIHUX KITIOUECH;

» neonpeaeneHHbIX (NULL) u o6s3arensubix (NOT NULL) 3Hauenmii;
* 3HauyeHuil no ymonuanuto (DEFAULT);

"  [IpaBWJI KOHTPOJIS LEIOCTHOCTH;

"  XpaHUMBIX MPOLIEAYP U TPUTTEPOB.

Kpome storo, neneBas CYB]] nomkHa moanepkuBath TpeOyemble TUIBI JAHHBIX WM
UMETh BO3MOXKHOCTh aJ€KBAaTHOro0 uX XpaHeHMs. CTaaus mepeHoca TakKe BKIIYAET B ceOs
MO (PUKAINIO JIOTUYECKON MOJENN C y4EeTOM CEMaHTHKU M CHHTaKCHCa, IPUHATON B II€JIeBOI
CYB]l, a umeHHO, COOIOIeHNE MPAaBWJI HAUMEHOBAaHMs TaOJMIl, aTpuOyTOB, TUIOB JIaHHBIX,
ONMUCaHUs TPUTTEPOB, XPAHUMBIX IIPOLIEYP U T. 1.

3. Peanusayus 6usHec-npasui u aHauu3 mpaH3aKyuil.

Peanuzanuio OuszHec-mpaBuil (CymMMa JJIMH MEPEXOAHBIX KPUBBIX HE JIOJDKHA OBITH Ooliee
JUTMHBI BCEH KPUBOI) MOXHO BKIIFOUNTE B SQL-omeparopsl co3nanus tadbmun (CREATE TABLE
onuust CHECK anst moneit unu tabauist B 1iesiom) unu B Tpurrepsl (CREATE TRIGGER).

[locne peanuszanuu Ou3HEC-IpaBUJI HEOOXOAMMO IPOBEPUTH BBINOJHUMOCTH H
3¢ (HeKTUBHOCTh (BpeMsi OTKIIMKA, CKOPOCTh BBIOOPKH, OOBEM 3a/I€iCTBOBAHHBIX JIAHHBIX)
BBITIOJTHEHUSI BCEX TPaH3aKIHUil.

4. Pazpabomka mexaHuzmos 3auumal.

BBugy Toro, uto paboTarT ¢ CHUCTEMOM, Kak MpPaBHIJIO, HECKOJIBKO IMOJIb30BaTENCH,
HEOOXOUMO MPOIyMaTh MEXAaHU3MBI 3aIIUTHI JAHHBIX OT HECAHKIIMOHUPOBAHHOTO MTPOCMOTPA U
Mo (PUKAIHH..

Hwuxe paccmaTpuBaroTcsi Ba HamOoliee MOMYISPHBIX croco0a 00ecredyeHus 3alluThl
JTAHHBIX.

4.1. Paspabomka nonv308amenbCKux npedcmaegienull (61008).

[IpencraBnenue mosb30BaTeNsl BKIIOYAET B ce€0sl JaHHbIE, HEOOXOAUMbIE KOHKPETHOMY
MOJIH30BATENIO JUIsl IPUHATHS PELIEHUIN WM BBIMOJIHEHUSI HEKOTOPOTO 3aJaHMUs.

Ilpeocmasnenue 6 bBJ[ — nuHAMWYECKUN peE3yNbTaT OAHOW WM OoJee OIeparuu,
BBIMIOJTHEHHBIX Haa TabimuuamMu bJ ¢ 1enplo mMoiydeHHs HOBOM CBOJHOM  TaOIHIIBL
[IpencraBienue sBiseTcs BUPTyadbHOU TalOnuiel, kotopas peanbHo B B/l He cymiecTByer, HO
cozmaercs mo 3ampocy (SELECT) ompeneneHHOro Moib30BaTeNsi B PE3yIbTaTe BBITOIHEHUS
3TOrO 3arpoca.

B B/I npencraBnenus co3naroTcs A YIPOLIEHUs 3alpOCOB U JJI1 OpraHU3aluy 3alUTHI.
Hanpumep, ¢ moMoIipio IpeacTaBiIeHuss MOXKHO OIPaHUYMTH JIOCTYI K OTAEIbHBIM aTpudyTam
WJIU 3aIKMCSAM HEKOTOPBIX TUIIOB MOJIb30BATENEH.

4.2. Onpedenenue npas docmyna (npusuieutl).

B CVYB/J, nonnepxwuBatomux SQL, BO3MOXHO BBINOJHEHUE 3alPOCOB OT HMMEHHU
ONPEACTICHHOIO  IOJb30BaTeNs, KOTOpoe 3amaercss aamuHuctparopom  bBJI.  Kaxmawrit
MOJIb30BaTeNh 00JIaZaeT CTPOTO OMPEIEICHHBIM Ha0OpoM TpaB (MPUBHIETHI) B OTHOIICHUU
KOHKpPETHOW TaOnuIbpl WM mpenacTaBieHus. Hagenenue mpaBaMu BBIMOJHSETCS C MOMOIIBIO
onepatopa GRANT, ormena — REVOKE. Onepanun, Ha KOTOpble MOXHO Ha3HAYUTh IpaBa:
SELECT, INSERT, DELETE u UPDATE. Kpome Toro, BO3MOKHO 3aJlaHu€ Nepeayu mpaB OT
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OZHOTO IOJIB30BATENS K IPYTOMY.
5.0Opeanusayus monumopunea u HACMpoOUKa QYHKYUOHUPOBAHUSL CUCTEMDbI.
MonuTOpuHT (YHKIIMOHUPOBAHUS U JOCTUTHYTOTO YPOBHS TMPOM3BOAUTEIHLHOCTH

CUCTEMbl HEOOXOJUM C IEJbI0 YCTPAHEHUS OMIMOOYHBIX MPOEKTHBIX PEHICHUN UM U3MEHEHUS

TpeOOBaHUI K CUCTEME.

[lepBonavanbhblii  ¢usnueckuid mnpoektT b/l He crienyer mnoHMMaTh Kak HEYTO
cratuyeckoe. OH, cKopee, SIBISETCS MPOMEKYTOYHBIM 3BEHOM, MPEIHA3HAYEHHBIM ISl OLICHKU
JIOCTUTHYTOI'O YpPOBHS MPOU3BOJUTEIBHOCTH CUCTeMBI. bosbmmHcTBO Kommepueckux CYBJI
MPEJOCTaBIsACT B pacrnopsbkeHue aamMuHucrparopa b/l mabop yTwnut, npegHa3HAauYEHHBIX IS
HaOo1eHus 32 QYHKIIMOHUPOBAHUEM CHUCTEMBI U €€ HaCTPOUKH.

Ha npaktuke Hactpoiiky b/l HuKorna Hemb3s cuuTaTh 3aBepuieHHOM. Ha mporsokenun
BCEro JKU3HEHHOT'O IMKJIa CUCTEMbI HE0OXOIMMO TOCTOSTHHO BECTH HAOJIOJICHUE 32 YPOBHEM €€
MPOU3BOAUTENBHOCTH, YTO  TO3BOJIUT CBOEBPEMEHHO  pearupoBaTb HAa  HM3MEHEHUS,
MPOUCXOISIIIME B OKpyXkarolie cpene. Buecenue B bJ/] M3aMeHeHul, NpelHA3HAYEHHBIX IS
MOBBILIECHUS MPOU3BOAUTEILHOCTA OJHOTO M3 MPHIJIOKEHHM, MOKET OTPUILIATEIBLHO OTPA3UTHCA
Ha paboTe APYroro MPWIOKEHHS, BO3MOXKHO, Oojee BakHOro. TakuM oOpa3oMm, BHECEHUE
mo0bIX u3MeHeHuil B B/l JOMKHO MPOBOAUTHCS 00lyMaHO M OCTOPOKHO C 00s13aTE€IbHBIM MX
TECTUPOBAHUEM.

IIpumep nocmpoenus gusuueckoti mooenu

Ha puc. 23 npuBenen Onok «Mubopmarus o0 ydacTkax goporm» (GU3UUIECKOMN
HH@)opNRIPauHOHHOI?I MOJCIIH.

’ Vid_RP Ushastki
R DC
€ Id_p: INTEGER NOT NULL R UC[® ID_id_RP: SMALLINT NOT NULL | [€ Id_uch: SMALLINT NOT NLJ

Mame: CHAR (D) NOT NULL T id_PR: CHAR(3D) ‘ ‘ Cuch: CHAR(N) ‘
Cod: INTEGER

ID_RP: SMALLINT NOT MULL (FK) B S

D:C|
Ui
IR LR
U u:

RP_Puti - Puti DR
€, Id_rp: INTEGER NOT NULL (FK) €, 14_uch; SMALLINT NOT NULL (FK) |UR
Id_uch: SMALLINT NOT NULL (FK) €, 14_put: SMALLINT NOT NULL
€ 1g_put; SMALLINT NOT NULL (FK) [ rr——v—
Dk_os: SMALLINT NOT NULL
Pk_og: SMALLINT NOT NULL DC uc
Plus_os: SWMALLINT NOT NULL uc 4

@
<o
oo

Sp_ve REAL IR

Sp_vix: REAL u

Plan

@, 14_uch: SMALLINT NOT NULL (FK)
@, 1d_put: SMALLINT NOT NULL (FI)
€, Dic_n: SMALLINT NOT NULL.

@, 13_uch: SMALLINT NOT NULL (FK)| .5
€ Id_put: SMALLINT NOT NULL (FK)

28
23

R @ Pk_n: SMALLINT NOT NULL
Dk_n: SMALLINT NOT NULL g U IR D CT\;J rels IR @, Plus_n: SMALLINT NOT NULL

X D:C
PhCn SMALLINT NOT NULL Vap R_UC|& 0t rels SMALINTNOTNULL [u:C_ Ul Dic ke SMALLINT
€ Plys_n- SMALLINT NOT NULL @, 1d_uch' SMALLINT NOT NULL FK) .- T ele. GRARE) - PHCke SMALLINT
Dk_k: SMALLINT €, 1d_put: SMALLINT NOT NULL (FK) P Plis_k: SMALLINT
I

Pl k: SMALLINT &, Dk SMALLINT NOT NULL Povarat: CHAR(T) NOT NULL

Pl k SMALLINT €, PK_n: SMALLINT NOT NULL D Tie_epur ¢ r| R SMALLNT

D
e — & Plus_n: SMALLINT NOT NULL - @ 1D_epur SMALLINT NOT NULL ue ug ULREAL

Dk_. SMALLINT - — — L1: SMALLINT
Mpe PICk: SMALLINT Tip_epur CHAR(TZ 12: SMALLINT
€ 1d_uch: SMALLINT NOT NULL (FK) 1. Plis_k: SMALLINT I eEA

% IEput SMALLINT NOT NULL 749 |y ID_tip VP SMALLINT NOTNULL (FK) | o . Tip_balast e im| DR
Di_pk: SMALLINT NOT NULL —— | IDtip ballast: SMALLINT NOT NULL (FK) 1D_tip_ballast, SMALLINT NOT NULL
€, Pl pk SMALLINT NOT NULL ID_epur: SMALLINT NOT NULL (FI) R_Uic| S ID_tp balas UC_URL 1D_tip_rels: SMALLINT NOT NULL (FK)
Dtip_rels: SMALLINT NOT NULL (FI) Tip_ballast CHAR(IT) ID_epur: SMALLINT NOT NULL (FK)
DI_pk: SMALLINT P! 1D_tip_ballast: SMALLINT NOT NULL (FK)
R ¥

ur|

ol
uc|

i vor CraR
Puc. 23. biok «Mudopmarus 06 ygactkax qoporu» pusndeckoir "HGOpMamoOHHON
MOJIENHN

st ee moctpoenus ucnonb3zoBaicss ERwin 4.0. B kauectBe neneBoit CYBJl BeiOpana
IBM DB2, xotss ERwin no3BosisieT Ha OCHOBE JIOTHUECKOW MOJAETHN NMepelTH K (HU3NIEeCcKO s
6onee uem 20 cambix pacnpoctpaHeHHbIX cepBepHbiX (ORACLE, DB2, Informix, MS SQL
Server m T.1.) u «HacTonbHBIX» (FoxPro, Access, Paradox u 1. 1.) CYB/l. JlanHass Moxenb
pazpabotana ¢ yderoMm mpunstoro B DB2 cunTakcuca, a Takxke B OTIMYHE OT JIOTMUECKOM
MOJIENIN COAEPKUT HEOOXOTUMBIE CITy» eOHbIEe TaOIHIIbI.

2.3. PazpaGoTka cueHapusi 1MaJI0ora CHCTeMbI € N0JIb30BaTeIeM
Bb10op CTpPYKTYpBI AHaI0ra

Br160p CTpyKTYpbI [uanora — 3TO NEPBbI U3 3TANOB, KOTOPBIH TOJIKEH ObITh BBHITIOIHEH
npu pazpaboTke uHTepdeiica. PaccMoTpeHHbIE HUXKE YeThIpe BapuaHTa CTPYKTYpHl JAMAaIora
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SIBIISIIOTCSI pA3HOBUIHOCTSIMH CTPYKTYPBI THIIA «BOIIPOC — OTBET», TEM HE MEHEe KaKIast U3 HUX
MMeEeT CBOM OCOOEHHOCTH M HamboJjee ya1o0Ha JJIsl OMpeIeJICHHOTO Kilacca 3aj1ad.

Jluanor Tuna «BONpPOC-0TBET»

CrpykTypa auanora Tuma «BoIpoc-oTBeT» (Q&A) OoCHOBaHAa Ha aHAJIOIMM C OOBIYHBIM
uHTepBhlo. Cucrema Oeper Ha cebs pojb MHTEPBBIOEpPA U TMOJy4aeT HHGOPMAIHIO OT
II0JIb30BATENs B BUJIE OTBETOB Ha BOIPOCHI. DTO HauboJiee U3BECTHAs CTPYKTypa JMAora; Bce
JMAJIOTH, YIPAaBIs€MbIE KOMIIBIOTEPOM, B TOW WJIM HMHOH CTENEHM COCTOSAT M3 BOIPOCOB, HA
KOTOpBIE TOJIb30BaTeNb 0TBeUaeT. OnHako B CTpykType Q&A 3TOT mpouecc BbIpakeH sBHO. B
KQKIOH TOUYKE JUajlora CUCTEMa BBIBOJUT B KAauyeCTBE IOJACKA3KH OJMH BOIIPOC, Ha KOTOPBII
[0JIb30BaTENb /1aeT OJUH OTBET. B 3aBUCHMMOCTM OT MOJY4YEHHOIO OTBETa CHUCTEMa MOXKET
pELINTh, KaKoH clieAyrouuil Bonpoc 3a1aBarb. CTpykrypa Q&A npenocTaBiisieT eCTECTBEHHBIN
MEXaHU3M BBOJla KaK YHPAaBIAIOIIMX COOOIIEHHH (KOMaH[J), Tak M JaHHbIX. Hukakux
OTrpaHMYEHUIN HA JHMAara3oH WM TUN BXOAHBIX JAHHBIX, KOTOPBIE MOTYT 00pabaThIBaThCs, HE
HaKJI1a/[bIBACTCSL.

/{uajior Ha 0OCHOBe MEeHI0

MeHrio sBisIeTCs, MOXKaIyil, Hanbosee MOMyJIIPHBIM BapUaHTOM OpPraHU3aIMM 3alpOCOB
Ha BBOJI JJaHHBIX BO BPEMS 1MAJIOra, YIpPaBIsieMOro KOMIbIOTEPOM

Cy1ecTByeT HeCKOJIBKO OCHOBHBIX ()OPMATOB MPEJICTABICHHSI MEHIO Ha SKpaHe:

CIIMCOK OOBEKTOB, BBIOMPAEMBIX MpPSIMBIM yKa3aHUEM, JUOO yKa3aHHMEM HoMepa (Win
MHEMOHHYECKOT0 KO/a);

* MCHIO B BHJI€ 0JIOKA TaHHBIX

* MEHIO B BHJIE CTPOKH JAHHBIX;

* MEHIO B BH/JIE ITUKTOTPAMM.

MeHI0O MOXHO C PaBHBIM YCHEXOM MPUMEHATh JJIi BBOAA KakK YIPaBIAIOLIMX
coolIieHuii, Tak W JaHHbIX. [Ipuemiemas CTpyKTypa MEHIO 3aBUCHUT OT €ro pasMepa u
OpraHu3alm, oT crocoba BbIOOpa MyHKTOB MEHIO M peaibHON MOTPEeOHOCTH MOJIb30BaTelNs B
MOJJIEPIKKE CO CTOPOHBI MEHIO.

CtpykTypa THIIa MEHIO SBISieTCS HanOojee eCTECTBEHHBIM MEXaHHU3MOM Jisi paboThl C
yCTpOMCTBAMM yKa3aHUs U BbIOOpA: MEHIO INpPEACTaBIsET CO00W M300pakeHHe TeX OOBEKTOB,
KOTOpbIE BBIOMpAIOTCS MoJib30BaTeneM. Eciiu Auanor cocTOMT UCKIFOUUTENBHO U3 MEHIO, MOXKHO
peann3oBaTh MOCIEA0BATEIbHBI UHTEP(ENC, PU KOTOPOM IOJIB30BaTENb MPUMEHSET TOJIBKO
YCTPOMCTBa JUIsl YKa3aHHS; OJHAKO TAaKO€ MOCTOSHCTBO PEAKO JOCTH)KMMO Ha TIpPaKTHKe.
Cnenyer Takke 3aMeTHTh, YTO, XOTS paboTa ¢ OTUMHU YCTpOMCTBaMH He TpedyeT
npo¢eCCHOHATIBHOIO BIAJACHUS KJIaBHATYypOM, JUIsl MOJATOTOBJICHHOIO II0JIb30BaTeNsl 3TO HE
camblii OBICTPBIN cr10cOO BbIOOpa M3 MEHI0. BMecTo yka3zaHus 1ob30BaTeab MOKET COOOIIUTH O
CBOEM BBIOOpE BBOJIOM COOTBETCTBYIOIIETO UIACHTU(UKATOPA.

Menio — 910 Haumbornee ymoOHasi CTPYKTypa AWaliora i HEMOATOTOBJICHHBIX
MOJIb30BATENEH; JKECTKasi OUePEAHOCTh OTKPBITUS U HEPAPXUUECKAsl BIOKEHHOCTh MEHIO MOYKET
BBI3bIBaTh pa3apakeHue MpodeccroHana, 3aMeIsTh ero padoty. TpaauinuoHHas CTpyKTypa
MEHIO HEIOCTaTOYHO r'MOKa M He B MOJHOM Mepe COracyercss ¢ METOJlaMH aJarTally JA1anora,
TaKMMH, HalpUMep, KaK ONEepeKarolluil BBOJA, C MOMOIIbIO KOTOPOIO MOXKHO YCKOPHUTH TEMIT
paboThl TOATrOTOBJICHHOTO TOJb30BaTeNsd. bojee mMoapoOHO BOMPOCH OpraHU3alMd |
BU3YaJbHOI'O TPEACTABIECHUS MEHIO paccMOTpeHbl B paszzene «lIpoexkTupoBaHue 37I€MEHTOB
yIIpaBJIECHUS».

J{najior Ha OCHOBe IKPAHHBIX (popm

Kak cTtpykTypa TuUma «BOMpOC — OTBET», TaK U CTPYKTypa THIA MEHIO MPEaroararT
00paboTKy Ha Ka)JJOM MIare Juajiora €IWHCTBEHHOro oTBeTa. JlMajmor Ha OCHOBE SKpPaHHBIX
dopm nomyckaer oOpabOTKy Ha OJHOM IIare AMajora HECKOJIbKMX OTBeToB. Ha mpakTuke
(bOpMBI HCIIONIB3YIOTCS B OCHOBHOM TaM, I'Jieé y4eT Kakoh-1ubo JesTelbHOCTH TpeOyeT BBOJA
JOCTAaTOYHO CTaHJIApTHOro Habopa MaHHBIX. YenoBek, 3anoyiHsAoumi GopMy, MOKET BHIOUPATh
II0CJIEI0BATENIBHOCTh OTBETOB, BPEMEHHO MPOITyCKAaTh HEKOTOPBII BONPOC, BO3BPALIATHCS Ha3a]
JUTS. KOPPEKIUH MPEIBITYIIEr0 OTBETa U JaXKe «IOpBaTh OJIAHK» U HAa4aTh 3alOJHATH HOBBIH. OH
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pabotaeT ¢ popmoii 10 Tex Mmop, MOKa He 3aIOJIHUT €€ MOJHOCTBIO U He nepeaact cucreme. Eciu
BCTPETUJIACh KaKas-I11u0o0 omuoOKa, MPUIOKEHHE HE JOKHO 3aHOBO BBIBOJUTH MYCTYIO (HOpMY;
BBIBOAMTCS (popMa ¢ MpenbIIyIMMUA OTBETAMU U JIOMYIIEHHBIMU omnOkaMu. HoBbIi «Oiank»
BBI/IA€TCS JIUIIB B ClIydae COOTBETCTBYIOILIETO 3aMIpoca MOJIb30BaTENs.

Takum 00pazom, 3Ty CTPYKTYPY YMECTHO NPUMEHSTH TaM, I/I€ MCTOYHHKOM JIaHHBIX
CITY)KHUT CYIIECTBYIOIIAsi BXOIHAs («OyMaxkHas») popMa JOKYMEHTA.

He oO6s3arenbHo, 4TOObI BHEMIHMN BHJ 3TUX (OpPM CcoBHagayl (3TO JaXe MOMKET
YXYALIUTH BOCHPHUATHE AAHHBIX HA JKpaHe), HO BCE BBOJMMBIC 3JIEMEHTHl JIaHHBIX JIOJKHBI
pacriosiaratbCsi B TOM K€ OTHOCHTEIBHOM TMOpPSJIKE M HMETh Tako jxe (opmar, uro u B
UCXOJHOM JJIOKYMEHTE.

YacTo Bce HEOOXOJMMBIE €TMHHIIBI BBOJIA HENb3s1 OTOOPA3UTh OJJHOBPEMEHHO B Ipeesax
OJIHOTO 2KpaHa (WM OKHA), U UX HEOOXOIMMO pa3AeNuTh Ha TPYIIIbI, KOTOPhIE OTOOpaXKatoTCs
Ha MOCJIEA0BATEILHOCTH 3KpaHOB (OKOH). BaxkHO, 4TOOBI 3TO pazdueHne COXpaHsIIo JOTHIECKUE
CBSI3HM U HE IPUBOJIIIIO K Pa3/IeJICHUIO CBSI3aHHBIX YacTel JOKyMEHTa.

Pa3pa6oTka cueHapus quajaora

Pa3BuTtHe pauamora BO BPEMEHHM MOXHO pacCMaTpUBaTh KaK IOCIEI0BATENIbHOCTD
NEPeX0J0B CHCTEMBI M3 OJHOTO COCTOSIHHA B japyroe. OYeBHIHO, YTO HH OJHO U3 ITHX
COCTOSTHUHM HE JOJDKHO OBITh «TYMUKOBBIM», T.€. MOJb30BATENb JOHKEH MMETh BO3MOXKHOCTH
neperTH u3 JI000T0 TEKYIIEro COCTOSHMS Aualiora B TpeOyemoe (3a OJIMH WM HECKOJIbKO
nraroB). Jyig sToro B xoae pa3paboTku uHTepdeiica He0OX0UMO ONPENEIUTh BCe BO3ZMOYKHbBIE
COCTOSIHUSI TMAJIOTAa W TYTH TNEpexoia M3 OJHOTO COCTOSIHHSA B apyroe. JpyruMu cioBamw,
HEo0X0uMO pa3paboTaTh cyenapuii ouanoza.

LensiMu pa3pabOTKH CLIEHAPUS TAAIOTA SBISTFOTCS:

" BBIABJICHHMC MU YCTPAHCHHUC BO3MOXHBIX TYIIMKOBBIX chyauHﬁ B XOAC pa3BUTHUA
Jguaiora,

* BHIOOpP pallMOHANBHBIX MyTEW Mepexoja U3 OJHOTO COCTOSHHUS auajora B Japyroe (u3
TEKYIIEro B Tpedyemoe);

" BBIABJICHHE HEOJHO3HAYHBIX CUTYyallud, TpPEOYIOUMX OKa3aHUs JIOMOJHUTEITHHOMN
ITOMOIIIH IT0JIb30BATEIIO.

CnoxHOCTh pa3pabOTKU CIEHApPHUsSl OMPENESeTC B OCHOBHOM JABYMS (DaKTOpaMu:
(GYHKIIMOHATBHBIMUA BO3MOXHOCTSIMU CO3/1aBA€MOTO TPUIIOKEHUS (T.€. YHUCIOM M CIIOKHOCTBIO
peanu3zyeMbix QyHKIHH 00paboTKy MHGOPMAIIMHN) U CTETICHBIO HEOTPEIETICHHOCTH BO3MOKHBIX
JEUCTBUH MOJIL30BaTEIS.

B cBow ouepenpb, cTeneHb HEOMPENEICHHOCTH JEHCTBUN TOJI30BATENSI 3aBUCUT OT
BBIOpaHHOW CTPYKTyphl auanora. Hambombiiel AeTepMUHUPOBAHHOCTBIO 00NafaeT AUallor Ha
OCHOBE MEHIO, HAMMEHBIIIEH — JTUAJIOT TUTIA «BOIPOC-OTBETY, YIPABIISIEMbIN MMOIH30BATEIIEM.

N3 ckazaHHOrO clieqyeT, 4To CleHapuil Auanora MOKHO YNPOCTUTh, CHU3UB CTENEHb
HEONPEIeTIEHHOCTH JEHCTBUN MOJb30BaTelsa. Bo3MokHBIME crioco0aMu perieHust STON 3a1adu
SIBJISTFOTCSL:

®  JCIOJIb30BAaHHUE CMEIIaHHOM CTPYKTYpPBI AHaJIora (HpI/IMCHCHI/IC MCHIO C ILCJIbIO
«OTrpaHUYCHUA CBO6OJIBI>) IIOJIB30BATECIIA TaM, I'ZI€ 3TO BOBMO)KHO);

"  [PUMEHEHHUE BXOJIHOTO KOHTPOJIS BBOAUMOW HH(MOPMAIIUK (KOMAH]T M JJAHHBIX ).

JIONOJHUTENbHbIE  BO3MOXKHOCTH 110 CHHIKEHUIO  HEOMNPEJECNIEHHOCTH  JeMcTBUI
MIOJT30BATENsI TIPEIOCTABIISIET 00BEKTHO-OPHEHTHPOBAHHBIN TOAXO0/ K pa3paboTke nHTepdeiica,
Ipyd  KOTOPOM ISl KaKIOro OObeKTa 3apaHee YCTaHABIMBACTCS MEPEUCHb CBOWCTB |
JIomycTUMbIX omnepauuil. Hanbonee s dexTrBer Takol moaxoj mpu CO3AaHUM TpaHUuecKoro
uHTepdeiica; Oonee MOAPOOHO OSTH BOMPOCH oOcyxnaroTcs B pasnene «OcobeHHoCcTH
rpaduueckoro uHTEphenca.

Coxparias 4iciao BO3MOXKHBIX COCTOSTHH JHajiora, pa3paboTuyUK BMECTE C TeM JOJDKEH
INOMHHUTh O HEOOXOJMMOCTH OTPaKCHHS B €ro CICHAapUu pPaOOTBHI CPEACTB MOIJEPKKH
MOJIb30BATEINs, YTO, HECOMHEHHO, JIeNIaeT CLEHAPHH 00JIee CI0KHBIM.
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Croco0 ommcaHus CIHEHapus JUAIOra 3aBUCHUT OT CTEIEHH €ro CJIOXHOCTH.
Cy1iecTByIoMe METOIbl OTTUCAHUS CIIEHAPUEB MOXKHO Pa3/IeIUTh Ha JBE OOJBIIKE TPYIIIHL:

* HedopMaIbHbIe METOIBI

*  (opmMarabHbIE METO/IBI.

I'maBHOE OOCTOMHCTBO (POPMATBHBIX METOJOB COCTOUT B TOM, YTO OHHU IO3BOJISIOT
aBTOMATH3UPOBATh KakK IPOEKTUPOBAHME JUaora, Tak M €ro MoAu(HKanuio (aJanTaluio) B
COOTBETCTBUU C XapaKTEPUCTUKAMU I10JIb30BATEIS

B Hacrosiee Bpems Hanbosee MUPOKO UCIOJb3YIOTCA (POPMaJIbHBIE METO/IbI OIMCAHUS
cueHapueB Ha ocHoBe ceredl Ilerpy M uX paclMpeHuid, a TakKe Ha OCHOBE CHUCTEM
IpeCTaBIeHUs 3HaHUH (PpeliMOBbIE MOJIENN U MPOTYKIIMOHHBIE CUCTEMBI).

CueHapuil auanora IO3BOJISIET OINMCATh IIPOLECC B3aMMOJEHCTBHS I0JIb30BATENS C
NPUIOKEHNEM Ha YpPOBHE pellaeMod MM MNpHUKIAAHON 3agauu. OpHako Uis NpOrpaMMHOMN
peanu3anuu nHTepdeiica Takoe OnrcaHue HOCUT CIMIIKOM o0mmii xapakrep. [losTomy Ha sTarne
peanu3aluy HEOOXOJMMO IEpPEeHTH Ha YpPOBEHb OIHUCAHUS COOTBETCTBYIOIIMX IPOLECCOB C
MIOMOIUIbIO UCTIOIb3YEMbIX MHCTPYMEHTAJIBHBIX CPEJICTB Pa3padOTKH MPUITOKEHHUS.

B naHHOM myHKTE cilefyeT HPUBECTH HepapXuio (YHKUUH ympaBieHHs U 00pabOTKU
JTaHHBIX, KOTOPBIE MIPU3BaH aBTOMATU3UPOBATh pa3padaThIBa€Mblil MPOrpaMMHbIN PoayKT. [lpu
5TOM MOXXHO BBIJICJIIUTh U JI€TAJM3UPOBATh JBa HOAMHOXECTBAa (DYHKLUMI: peaau3yroLmx
ciyxeOHble (YHKIMM (HampuMep, MPOBEPKU MapoJist, BENEHUS KaJleHIaps, apXuBamuu 0a3
JAHHBIX, THIOTOPA U Ip.) U PEANU3YIOIIUX OCHOBHbIE (DYHKIIMU BBOJA NEPBUYHON MHPOpMALIUH,
00pabOTKH, BEICHUS CIIPABOYHUKOB, OTBETOB Ha 3aIPOCHI U JIp.

IIpu pa3paboTke CTPYKTYpbl Juajiora HEOOXOAMMO IPEeryCMOTPETh BO3MOYKHOCTh
paboThl ¢ BXOAHBIMU JOKYMEHTaMM, (POPMUPOBAHHME BBIXOAHBIX JOKYMEHTOB, KOPPEKTHPOBKU
BBOJIMMBIX JIaHHBIX, MPOCMOTpa BBeJIEHHOM HHpopManuu, padoTy c (aiaaMu HOPMATHUBHO-
CHpaBOYHOU HH(OPMAINH, TPOTOKOIUPOBAHMS JCHCTBHI NOJIB30BATENSA, a TaKKe IMOMOILIb Ha
BCEX ATarnax paboThl.

Huanor B DUC He Bceraa MoxkHO (hopmann3oBath B CTPYKTYpHOU dopme. Kak nmpasuio,
JUaJIOT B sIBHOM BHJe peann3oBaH B Tex OMC, KOTOpbIE JKECTKO NPUBSI3aHbl K HCIIOJIHEHUIO
npeaIMeTHOW TexHojoruu. B HexoTopbix ciokHbix DVC (Hanpumep, B 3KCHEPTHBIX CHUCTEMAX)
Janor He (hopMan3yeTcs B CTPYKTYpHOH (pOpMe U TOT/1a JaHHBIA ITYHKT MOXET HE COAEp)KaTh
ONMMCaHHBIX cxeM. OmnucaHue auanora, peajru30BaHHOIO C HCIHOJb30BaHHEM KOHTEKCTHO-
3aBHCUMOTO MEHIO He TpeOyeT HecTaHAapTHOro mnojaxonaa. HeoOGxomumo nuIIb OJHO3HAYHO
ONpEAENUTh BCE YPOBHU, Ha KOTOPBIX I0OJIb30BATEIb NPUHMMAET pPEIICHHWE OTHOCUTEIBHO
CJIEAYIOIIET0 JEeMCTBUSA, a Takke OOOCHOBAaTh pelleHHe 00 HCMOJb30BAHUM HMEHHO 3TOU
TEXHOJIOTHH (OMKUCATh JOMOJIHUTENbHBIE (YHKIIMH, KOHTEKCTHBIE MTO/ICKa3KU U T.JI.)

6.COJAEP)KAHUE TPETHEN I'JTABBI

B oroif rmaBe 000CHOBBIBae€TCS BHIOOP Cpeabl pPa3padOTKH, OCYIIECTBISETCS
pazpabotka ¢usmdeckorr crpyktypel (BJI, caiita, APM, WC wu.T.n). Peammsanus
JOTUKU(ANTOpUTMA) pabOTHI MPUIIOKEHUN B pOrpaMMHOI cpee. TecTupoBaHUe U HATIOTHEHUE
TpeOyeMor peanbHON MH(POPMAIMEW TOJHOCTHIO WM 4acTu4yHo. [loxroraBmmBaeTcs
JOKYMEHTAIUsl 10 WCIONb30BAHUIO: padOYMe WHCTPYKIUU TIONB30BaTEeNel, a TakkKe 10
YCTaHOBKE U HaCTPOMKE.
3.Peanuzayus
3.1.Bvibop cpedwt paspabomku
3.2.Peanuzayus npoexma bJ[
3.3.Paspabomxka noib306amenbcko20 unmepgetica
3.3.1. Xapaxmepucmuka HOpMamueHO-CNpagoO4HoOU U 6XOOHOU ONEPpAMUSHOU UHpopmayuu
3.3.2. Xapaxmepucmuxa pe3yibmamHou ungopmayuu

3.4. IIpoepammuoe obecneuenue 3a0auu

3.5. Texnonoeus obpabomxu ungopmayuu
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3.Peaauszanus

3.1.Bbi0op cpennl pa3padoTKu

Heobxoaumo nate 000CHOBaHUE BBIOOpA Cpenibl pean3aluu. 3AeCh Ke ONpPEesseTcs
TEXHOJIOTUS AOCTyNa JAaHHbIX. ONUCBHIBAIOTCS HE TOJIBKO JOCTOMHCTBA CPEACTBA pa3pabOTKH, HO
U yKa3bIBalOTCs NpeumylecTna s npoektupyemoit UC.

3.2. Peanuszanus B/1

Heobxoaumo pazpabotats mist BeiOpanHor CYBJl naramornueckyro nuarpammy.

Jlst aTOTO [1s1 KayK0ro atpulyTra co3maeTcs Ta0auIa BUa:

Wwms nonst Tun noss OrpaHudeHus IIpumeyanue
<Umst  arpubyra <Tun B <lns YUCIIOBBIX <HAIIpUMEp, «KIIOUYEBOE
JOIYCTUMOE B | TepMHUHAX 3HAUEHUN Ha BEJIMYUHY, | IOJIE», <«BHAYEHUE IO
BiOpannout CYB/1> | CYB/> TSt CTPOKOBBIX | YMOJTYaHUIO S» U T.J.>
KOJIMYECTBO CHMBOJIOB>

B nanHOM nyHKTe mpuBOAATCSA peanu3anus naHHbIX Tabuuy B CYBJl, T.e. mMakeTs
tabnun B koHKkpeTHOM CYB/I.

3nech mpuBoauTCs ceMa JaHHbIX nosydeHHas B CYB/I. OmnpexpensitoTcss CTPYKTYphI
3arpoCOB U X AITOPUTMBI.

3.3.1.XapakTepucTHKa HOPMATHBHO-CIIPABOYHOMH ¥ BXO/IHOI onepaTHUBHOM
uHpopManun

[IpencraBnsier co0oil oOmUcaHWE COCTaBa BXOAHBIX JOKYMEHTOB M CIIPAaBOYHHKOB,
COOTBETCTBYIOLIMX MM SKpaHHBIX (OPM pa3MeIIeHusl JaHHbIX U CTPYKTYphl (aiinos. [Ipu sTom
CJIeAyeT YAESATh BHUMaHKE CIEAYIOIIMM BOIIPOCaM:

IpU OMMCAHUM BXOJHBIX JOKYMEHTOB HEOOXOJMMO MPUBECTH B NMPHIIOKEHUH (HOPMBI
JIOKYMEHTOB; TE€pEeYeHb COJCPXKALIUXCAd B HUX MEPBUYHBIX IOKa3aTelel; MCTOUHUK
MOJIyYeHUs! JOKYMEHTA; B KakoM (paiiie Ucroib3yercs HHpopMalus 3TOro JOKyMEHTa,
OIHCBIBAETCS CTPYKTYpa JOKYMEHTa, YUCIO CTPOK, OOBEMHBIC IaHHBIE, YacTOTY
BO3HUKHOBEHUS JIOKyMEHTA,

ONHCaHHE SKPaHHOM (OPMBI BXOJHOTO JOKYMEHTa JOJDKHO COJEp)KaTh MAaKeT
SKpaHHOW (OpPMBI B NPUIOKEHUH, OCOOCHHOCTEH  OpraHusanuu pabouyel u
cinykeOHOM 30H MakerTa, COCTaB U COJIEp)KaHHME IMOJCKA30K, HEOOXOAMMBIX
MOJI30BATENIO JJIS 3alOJHEHUs MakeTa, MepeyeHb CIPaBOYHMKOB, ABTOMATHUYECKH
MOJIKJIFOUAEMBIX IPY 3aII0JIHEHUU 3TOT'0 MAKETa;

ONHCAaHHE CTPYKTYp BXOIHBIX (Hail;IoB C omnepaTuBHOM uHPoOpManMed TOIKHO
BKITIOYATh TAOJIMITYy C OMIMCAHUEM HAaWMEHOBAaHUM IOJICH , HICHTH()UKATOPOM KaxI0TO
HOJISL U ero ImabioHa; Mo KaxaoMmy (aiiay IokHA ObITh MHPOPMALUS O KIOYEBOM
moJie, JUIMHE OJHOM 3amucy, Yucie 3anmucedd B (aitne, yacTore cosnmanus Qaiina,
JUIUTENILHOCTH XpaHEHUsl, crioco0e oOparieHus (1mocienoBaTeabHbIi, BHIOOPOUHBINA WIN
CMEIIaHHbIH), crocobe JIornyeckoil n Qusnueckoil opranuzanuu, ooveme ¢aitia B
OamTax;

OIKCaHHUE CTPYKTYP (hailIoB C YCIIOBHO-TIOCTOSSHHOW MH(OpMAaLUEl COJIEPKUT Te e
cBelleHMs, 4To U 1 (aiioB ¢ omepatuBHOM uHGOpManueld, HO JOOaBISIOTCS
CBEJIEHUS O YaCTOTE aKTyalu3anuu (aiina u o0beMe akTyalnu3aluu (B MPOIEHTaX).
Heo0XomuMo  OTMETHTH  COOTBETCTBHE  TNPOCKTUPYEMBIX  (PaiijloB  BXOIHBIM

JAOKYMCHTaM HJIU CIIPABOYHUKAM. OnuceiBaeTcs CTPYKTYpa 3allMCHU KaxxJ10ro I/IH(bOpMaLII/IOHHOFO

daiina.

Ecnu undopmarmonnas 6a3za oprann3oBaHa B ¢popme 0a3bl JaHHBIX, TO MPUBOJUTCS

OTIMCaHUe U APYTUX e€ JIEMEHTOB (KIII0Uei, OM3HEC-TIPaBHII, TPUTTEPOB).
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3.3.2.XapaxkTepucTiUKa pe3yibTaTHOH HH(OPMAIHHU

XapakTepucTuKa pe3yjbTaTHOH HH(pOPMALMHU, OJIUH U3 BAXKHEUIIIUX TYHKTOB BCEH
IOPOCKTHOM YacTH, NpeAcTaBiIsieT co0o0il 0030p pe3yabTaTOB pELICHHS IOCTABICHHBIX B
AQHAJTUTUYECKOM YacTU 3aJad C TOYKHM 3PEHUs NpeIMETHOW TexHojioruu. Eciam pemenue
IpescTaBisieT co0oii opMUpPOBaHKE BeIOMOCTEH (B BUAE DKPAHHBIX WIH TEYATHBIX (Hopm),
KOKIYI0 BEJOMOCTh HEOOXOAMMO OIHUCaTh OTAETbHO (B MPUIIOKEHUH CJEAYyeT MPHUBECTH
3ar0JIHEHHBIE SK3EMIUISIPhI BEAOMOCTEH U AKPAHHBIX (OPM JOKYMEHTOB).

B uactHOCTH, Kakoe MECTO 3aHUMAaeT BEAOMOCTh B HH(MOPMAIMOHHBIX IOTOKaX
OpeanpusaTHs (CIyXUT JUId ONEPATUBHOIO YIPABICHUS WIA JUIsl OTYETHOCTH), SBIISETCS
yTOYHsIOIIeH uin obobmaromeit u 1. 1. Kaxaas Be1oMocTh 10JKHA UMETh UTOTH, HE BKJIIOYATh
U30BITOYHON WHpOpMaLnHU, OBITh YHUBEpCAIbHOW. [lamee MpPUBOAMTCS ONMCAHHME IEYATHBIX
¢dbopM, SKpaHHBIX MaKETOB C MEPEUYUCIEHHEM M KPaTKOM XapaKTePUCTUKOW COAEpKAIIUXCS
nokaszaresjei (CM. OmHMcaHUe BXOJHBIX JOKYMEHTOB M HX JKPAaHHBIX (HOpM), AT KaKIAOTO
JIOKYMEHTa yKa3bIBaeTCs , HA OCHOBE KaKuX (aillioB Mmoixydyaercs 3TOT JOKYMEHT.

Eciu pesynbratHas wuHpOpMalMs MpPENOCTAaBISETCS HE B BHUJE BeIOMOCTEH
(Hampumep, TNpPU MPOEKTUPOBAHUM TOACHCTEMBI paclpeneneHHOW o00padOTKH JIaHHBIX),
HEOoOX0IUMO MOJPOOHO omnucarb €€ JajJbHEHIIWi IMyTh, OCHOBBIBAasCh Ha HMEIOLIEICs
OpraHu3alu MHOToMnoJib3oBaresnbckon DUC.

@aiipl ¢ pe3yNbTaTHON M MPOMEXYTOUHON MH(OpPMAIMEH ONMMCHIBAIOTCS MO TOH Ke
cxeme, 4To U (paiilyibl ¢ mepBUYHON HH(DOpMALIHEH.

3.4.IlporpamMHoe obecnieyeHue 3a1a9u

[TyHKT mporpaMMHOro odecmeyeHHsl BKIIOYACT OOIIUE TOJOKEHUS, OTPAKAIOIINE
CTaHJApTHI, a TaKKe TPEOOBAaHHUsS K allapaTHbIM W MPOTPAMMHBIM pecypcaM Ui YCICUIHON
IKCIUTyaTallii TPOTPAMMHOIO CPEJICTBA. 311eCh K€ MPUBOJUTCS OIMHMCAHUE HCIOJIB30BAHHBIX
CpeICTB pa3paboTKU. 3aTeM MIPOU3BOJUTCS XapaKTEPUCTUKA ApPXUTEKTYPhl MPOEKTUPYEMOTO
IPOrPaMMHOTO CpEACTBA U NPEJCTABIAECTCA CTPYKTYpHOM cxemol mnakera (I€peBOM BbI30Ba
npoueayp u mporpamm). I[locrie dero mpouW3BOAWUTCS ONUCAHUE MPOTPAMMHBIX MOAYNIEH U
daiinos.

3.4.1.CTpykTypHas cxemMa nakerta (I1epeBo BbI30Ba NPOLeAYP H MPOrpamMMm)

Ha ocHoBe pe3ynbTaroB, MOJYyYEHHBIX B MPEABIAYIIEM IYHKTE, CTPOUTCS IEPEBO
IIPOrPaMMHBIX ~ MOJYJEH, OTpaXKaloIUX CTPYKTYpPHYKO CXeMy IIaKeTa, CcoJeprKalei
IPOrpaMMHBIE MOYJIH Pa3IMUHBIX KJIACCOB:

—  BBINOJHSIONIUE CIyKeOHbIe PYHKINY;
— YOpaBJIAIOIIAE MOAYJIM, IpEAHA3HAUYECHHbIE I 3arpy3KM MEHI U Iepeladyu

YIPaBIEHUS IPYroMy MOJYJIIO;

— MOJYJIH, CBSI3aHHBIE C BBOJIOM, XpaHEHHEM, 00pabOTKOM U Bblayeil nHpopMaluu.

B nanHOM myHKTE HEOOXOAMMO JJIsi KaXXJA0r0o MOAYJISA yKa3aTh UIACHTHPHUKATOP
U BBINIOJIHsIEMbIe (DYHKIIMH.

B ciaysae mnpoektupoBaHus mporpaMMmHoro obecneuenus APM s
koprnoparuBHoii OUC cneayeT NONOJHUTENIBHO PAacCMOTPETh COCTaB TPAH3aKUUN U
TUIIOBBIX MPOLIETYp BEACHHS KOPIOPATUBHBIX 0a3 TaHHBIX.

3.4.2. Onucanue NporpaMMHBIX MOAYJIeH

Onucanuie MPOrpaMMHBIX MOJYJEH TOMKHO BKIIIOYATh OJOK- CXeMbl M OMHCAHHE OJOK-
CXEM aJITOPUTMOB OCHOBHBIX PaCYeTHBIX Moyel (00bemMoM He MeHee 500 omepaTtopos ).

3.4.3. Cxema B3aMMOCBSI3H IPOIPAMMHBIX MOAYJIeil 1 HHPOPMALHMOHHBIX (aili10B

CxeMa B3aMMOCBSI3M NPOrpaMMHBIX MoayJiedi M WHpopMauMOHHBIX (ailioB
OTpakaeT B3aMMOCBSI3b MPOTPAMMHOTO U HHPOPMAITMOHHOTO OOecIeueH s KOMIUISKCa 3a/1a4, U
MOKET OBITb TPEJCTABIEH HECKOJbKUMHU CXEMaMH, KaxJas M3 KOTOPhIX COOTBETCTBYET
orpeieieHHOMY pexumy. ['0JOBHasI ke 4acTh, PEJCTABISICTCS OJHUM OJIOKOM C yKazaTelsiMu
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CXEM PEKHUMOB.
B 3axnwuenuu Kk  KypcoBOoW paboTe maroTcs  OOImMME€ HWTOTH  MPOBEIACHHOTO
UCCJICIOBAHMSI/Pa3padOTKH, 0000IIA0TCS Pe3yabTaThl U BBIBOJBI, YKA3BIBAIOTCS KOHKPETHBIC
JIOCTOMHCTBa pa3pabOTKH, ee MpaKkThyeckas IEeHHOCTb. Moryt ObITh yKa3aHbl MEPCHEKTUBBI U
HarpaBJICHUs JalbHEUIIEeH pa3pabOoTKH TEMBI.
3akiIroueHre J0HKHO UMEeTh 00beM 1-2 ncTa MalllnHOMUCHOTO TEKCTA.

Ipunoocenuss Kk KypcoBoil pabore (GOpPMHUPYIOTCS aBTOpPOM pabOThI M CIyXaT JUIs
WUTIOCTPAIIMA  OTACIBHBIX TIOJOKCHUH HCCIEAYeMONH TEMbI WIIU SIBIISTIOTCS TMPAKTHYSCKHM
pe3yJIbTaTOM MPOCKTUPOBAHUS: HCXOIHbIC JaHHBIC (BXOIHbIC U BBIXOIHBIC (DOPMBI IOKYMEHTOB,
pe3yJbTaThl MOJICIHPOBAHUS OM3HEC-TIPOIECCOB, KOJbI, CKPHIITHI, JUCTUHTH, PE3YIbTaThI
JIOKYMCHTHPOBAHUS TPOILIECCOB aBTOMATU3AIMH, Pa3padOTaHHbIC aBTOPOM (POPMBI TOKYMEHTOB
U T.II.)
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[Tpunoxenue 1

ITPUMEPHBIE TEMbI KYPCOBBIX PABOT

Tema kypcoBoli paboThl goMkHA OBITH cPOpPMYyIHpOBaHA KaK MPOSKTHPOBAHUE

UH(POPMALIMOHHOM CHCTEMBl B KOHKPETHOH mpeameTHoil oOmactu. [IpumepHblii mnepedeHb

NPEIMETHBIX 00JIacTel PEACTaBICH HIDKE.

1.

© o N o gk~ N

e N S N N o e
oo N o o1 A WO N P O

VY4er paOOTHUKOB IPEIIPUSATHUS.

Pacuet 3apaboTHOH m1aThl paOOTHUKOB IPEATPHUATHS.

VY4er roroBoi NpoIyKIUHU Ha CKJIAJIE PEATIPUATHSI.

VYuet pabodero BpeMeHH Ha IPOMBIIIJICHHOM MPEIIPUATHH.
VYueT 37eKTPOHHBIX 3aKYIOK.

OnekrpoHHas kommepuus (MHaTepHeT-marazus).

VYueT ToBapoB Ha CKJIaJie [yl ONTOBOW TOPrOBIIH.

Pabora aBrocanoHa.

VYuer 10roBopoB Ha IPEANPUATHH.

. Y4eT TOProBbIX OIepaLuil.

. ITocTaBka TOBapoB B TOProByI0 hupmy.

. YueT MaTepualIbHbIX LIEHHOCTEH OMOIMOTEKH.

. PaboTa peksiaMHOro areHTcTBa.

. Y4er KOMaHAUPOBOYHBIX YAOCTOBEPEHUN Ha MPEANPUATUH.

. Y4eT KOMMYHaJIbHBIX IUIATEKEN Ul YIPABIAIOLIEN! KOMIIAHHUH.
. Yder ycreBaeMocTH ctyeHTamMu BY3a.

. Yuer aOOHEHTOB TelePOHHOH CBS3U.

. Y4eT KOMIBIOTEPOB Ha MPEANPUATHH.

19.
20.

VYuyeT akTOB BHITIOJIHEHHBIX Pa0oT.

VYyeT KacCoBBIX Ollepanui.

Tema MokeT OBITh MMpeaAIoKECHA CaMOCTOATCIIBHO CTYACHTOM 110 COTJIACOBAHUIO C HAYYHBIM

PYKOBOAUTCIICEM pa60TBI.
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