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1. OCHOBBI OPTAHU3AIIMHA BBIIIOJTHEHUS KYPCOBOM PABOThHI

1.1. O0mme moJ10KeHust

B cootBercTBuU ¢ ['ocynapcTBeHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM o
cnermanbHocTH 080801.65 «IlpuknagHas wHbopMaTHKa (B SKOHOMHKE)» KYPCOBBIC PaOOTHI SBISIIOTCS
OCHOBHBIMH BUJAMH CaMOCTOSITEIIbHON pabOThl CTYIEHTOB, TIOITBEPKIAIOIIIMHI YPOBEHh OCBOCHUS MU
KOMIUIEKCa MpOQeCCUOHANbHBIX 3HAHUM, YMEHUN U HABBIKOB, MTOJYYEHHBIX B IIPOIlECCe O0YUCHHUS.

Kypcosas paboma - HOKYMEHT, OTpaKalOUIMH pPe3yJbTaThl CaMOCTOATENBbHON pPabOTHI,
BBITIOJTHEHHON B TE€UYE€HHE Y4eOHOro rojia Mo OCHOBHBIM MPO(ECCHOHAIBHBIM JUCIHUILINHAM, U3Y4aeMbIM
CTYJCHTaMH B JAHHOM y4€0HOM T'OJly B COOTBETCTBUU C ISITHJIECTHAM YI€OHBIM IIJIAHOM.

KypcoBbie paboThl, SBISSCH OCHOBHBIMH BHIaMU CAMOCTOSITENIBHBIX Pa0OT CTY/IEHTOB.

[Tpu BBIMONIHEHNH KYPCOBOW paOOThI CTYACHT JOJDKEH 3HATH!

- 3aJ]a4uM MPEIMETHOM 00JIaCTH U METOIbI UX PELICHUS;

- PBIHKY HH(POPMAITMOHHBIX PECYPCOB M OCOOCHHOCTHU MX HCIIOJIb30BAHMS;

- MPUHLIMIIBI 0OecrieueHus: THPOPMAIMOHHOM 0e30MacHOCTH;

- TEXHOJIOTUH aJaNTaliu MpophecCHOHATFHO-OPUEHTUPOBAHHBIX HH(POPMALIMOHHBIX CHCTEM;

- TpeOOBaHUS K HAACKHOCTH M d(PdekTuBHOCTH HHYOPMAIMOHHBIX CHCTEM B 00JIaCTH
IPUMEHEHUS;

- NEPCIEeKTUBBl Pa3BUTHS WHGOPMAIMOHHBIX TEXHOJIOTUH ¥ WH(GOPMAIMOHHBIX CHCTEM B
MPEAMETHOM 00JIaCTH, X B3aUMOCBSI3b CO CMEKHBIMHU 00JIaCTsIMU;

- METOJIbl HAyYHBIX HCCIECJOBAHUM 110 TEOPHUM, TEXHOJOTMH pPa3pabOTKW U HIKCIUTyaTalluu
npo¢eCcCHOHATHLHO-OPHEHTUPOBAHHBIX HH(POPMAITMOHHBIX CUCTEM.

CTyAeHT I0MKEH YMETh:

- (opMynMpoBaTh W pemaTh 3aJaud TPOCKTUPOBAHUS M Pa3pabOTKH MpOoPEeCcCCHOHATBHO -
OpUEHTUPOBAHHBIX WH(GOPMAIMOHHBIX CHCTEM C HCIOJIb30BAHUEM pPa3jMYHbIX METOJ0B U
peueHui;

- CTaBUTH 3a/1a4y CUCTEMHOTO MPOECKTUPOBAHUS U KOMILUIEKCUPOBAHUS JIOKATBHBIX U TTI00aTbHBIX
ceTell 00CITy>KUBaHHUSI MTOJIb30BaTENCH HH(POPMAIIMOHHBIX CHCTEM;

- CTaBUTh W peuarh 3aJadyd, CBA3aHHBIE C OpraHu3aluedl auajgora MeEXIy 4YeJIOBEKOM H
MH(OPMaLIMOHHON CHUCTEMOII;

- TNPOBOJIUTH BHIOOp MHTEP(ENUCHBIX CPEIACTB, MPU MOCTPOCHUHU CIOXKHBIX MPOPECcCCHOHATBHO-
OpPUEHTUPOBAHHBIX NHPOPMAIIMOHHBIX CUCTEM;

- (opMynMpOBaTh OCHOBHBIE TEXHUKO-DKOHOMHUYECKHE TpeOOBaHUS K MPOEKTUPYEMBIM
npoheccuoHaIbHO-OPUEHTUPOBAHHBIM HH()POPMAIIMOHHBIM CUCTEMAM.

- CO3/1aBaTh M BHEAPATH NMPO(eCcCHOHAIBHO-OPUEHTUPOBAaHHbIE MH(OPMAIIMOHHBIE CHCTEMBI B
MpeAMETHOM 00J1acTH;

CTyneHT A0JKEH BIAJIETh:

- METOAMKaMH aHaiu3a NpeIMETHOW o00JIacTh U TNPOEKTUPOBAaHUS MPO(PECCHOHAIBHO -
OpPUEHTHPOBAHHBIX HHPOPMALIMOHHBIX CUCTEM;

- METO/aM{ CUCTEMHOI'0 aHaJIM3a B IPEAMETHOM 001acTu.

Kypcosas pabora no pucuuruimne «lIpoextupoanue MCy» npenmnonaraer Ha OCHOBE MOITy4EHHBIX
TEOPETUYECKNX 3HAHUN CaMOCTOSATENbHYIO Pa3pabOTKy MO peleHuto 3afauu npoektupoBanus MC B
BbIOpaHHOM mpeameTHoN obnactu. IIpenbsBiseMble TpeOOBaHUS MPENOIAraloT, YTO CTYACHT JOJDKEH
MIPOJIEMOHCTPUPOBATh 3HAHUS, YMEHUS U HAaBBIKU 10 MPOEKTHUPOBAHUIO U pa3zpaboTke MH(POPMAIIMOHHBIX
CHCTEMBI, UCIIOJIb3Ysl HOBEHMIINE METO/BI U TEXHOJIOTMH IPOEKTUPOBAHNUE U PEAIU3alMi IKOHOMUYECKUX
ncC.

1.2. Tpe6oBaHusi K 0(h)OpMJIEHUIO

1.2.1 Tpe6oBanus K 0(p)OPMJIEHHIO JTUCTOB TEKCTOBOM YacTH.
TekcroBast 4acTh KypcoBO# paOOTHI BBIMOJHSETCS Ha jucTax (gopmara A4 (210 x 297 mMm) 6e3
paMKH, COOTIO/IEHUEM CIIEAYIONIMX pa3MEpOB MOJIEH:
nesoe - 30 MM,
npasoe - 15 MM,



BepxHee - 20 MM,

HIKHee - 20 M.

CrpaHuIBl TEKCTa TMOJUIeKAT 00s3aTeNbHON HyMepaluH, KOTopas MPOBOAMUTCS apaObCKUMU
uudpamu ¢ coONI0IeHHEM CKBO3HOM HyMmepaluu 1o Bcemy TekcTy. Homep cTpaHHUIbI MPOCTaBISAIOT B
LEHTpe HIDKHEH JacTu ymcTta 0e3 Touku B KoHLE. [lepBoil cTpanmieil cunTaeTcs TUTYIBHBIN JIUCT, HO
HOMEp CTPaHUIIbl HA HEM HE MTPOCTABIISETCS.

TeKcTOBYIO YaCTh MOXHO BBIIOJIHUTH OAHUM U3 CIEAYIOLUIMX CIIOCOOOB:

C IPUMEHEHUEM TIeYaTaroNIUX U rpaduIecKux ycTpoicTB BbhiBoga DBM cormacuo 'OCT 2.004;

MAIIMHOMUCHBIM - 4epe3 monropa-asa uHrepBaga (IOCT 13.1.002). pudt numymeid MammHKa
JIOJKEeH OBITh YETKUM, BHICOTOM HEe MeHee 2,5 MM, JICHTA TOJIbKO YepHOTO 11BeTa (MOIyKUpPHas);

PYKOIHMCHBIM - yepTeskHbIM mpugTom mo 'OCT 2.304 ¢ BbicoTO# OyKB HEe MeHee 2,5 MM, a nudp - 5
MM. [{udppbl 11 OyKBbI BHITTOJIHAIOTCS TYILIBIO WM MACTOM (YepHUIAMH) YEPHOTO 1IBETA.

[Tpr BBIMOJIHEHWH TEKCTOBOM YACTH pa0OTHI HAa KOMIBIOTEPE TEKCT JOKEH OBITh O(OopMIIeH B
tekcToBoM peaakrope Wordfor Windows.

Tun mpudra: Times New Roman Cyr. HlpudTt ocHOBHOro Tekcra: OOBIYHBIN, pazmep 14 mr.
[pudt 3arogoBKOB pa3aenoB: MOMYKHPHBIH, mponucHoM, pasmep 14 nt. Ilpudt 3aromoBkos
[I0/Ipa3/IeJIOB: NOJMYKUPHBIN, CTPOYHOM, pazmep 14 mT.

MeXCUMBOJIBHBIA UHTEPBAJ: OOBIYHBIN. MEXCTPOUHBINA HHTEPBAI: OJMHAPHBIH.

OneuaTky, OMHMCKH W Trpadudeckue HETOYHOCTH, OOHApPYKEHHBIE B TIPOIECCE BBINIOJIHEHUS,
JIOTYCKAeTCsl MCIPABIATh MOJYUCTKON HIIM 3aKpallMBaHHEM OeoN Kpackoil W HAaHECEHHEM B TOM Ke
MECTE UCIPABJIEHHOI0 TEKCTa MAIIMHOMUCHBIM CIIOCOOOM MM YepHBIMU YepHuiIaMu. [lomapku u ciesbl
HE TOJHOCTBHIO YJAJIEHHOTO MPEXHEro TeKCTa He JIOMYyCKaroTcs. BO3MOXHO HakjenBaHHE PUCYHKOB U
¢dororpadmii.

1.2.2 TpeGoBaHMs K CTPYKTYpe TeKCTA.

KypcoBas pabora nomkHa ObITh BbIMONHEHa ¢ cobOmogenneM tpeboBannmem ECK/I'. Tekcr
OCHOBHOM YaCTH pa3iessiioT Ha pa3aeisl, moapasaeisl, myHKTsl (TOCT 2.105-95, TOCT 7.322001).

PazOenvl 1OMKHBI HMMETh TOPSAKOBBIE HOMEPAa B IpEJesiax BCEro TEKCTa, 0003HAYEHHbBIE
apabckumu 1udpamu 6e3 Touku. Kakplil pa3aen mosSCHUTENbHON 3alUCKH PEKOMEHIYeTCS HAaUMHATDH C
HOBOTO JHcTa. HanMmeHoBaHuE pa3/esioB 3aMHCHIBAIOTCS B BHJIE 3arOJIOBKOB (CUMMETPHUYHO TEKCTY) C
nporucHoi OykBsI mpudra Times New Roman, pasmep 14 nr.

[Tonpa3nensl JOMKHBI UMETh HYMEpalMIO B Ipelenax KakJIoro pasjesa, HoMepa MoJpa3iesioB
COCTOSIT U3 HOMEpA pa3zielia U Mojpasjena, pa3ieJIeHHON Toukoil. B koHIle HOMepa moipasiena Touka He
craBuTcs. HaummeHoBaHMe MOJpa3/ienioB 3alMChIBAIOTCS B BUJE 3arojioBKOB (¢ a03ala) CTpOYHBIMU
OykBamu (kpome nepBoit mponucHoi), mpudt Times New Roman, pasmep 14 .

[Tonpaznen gonyckaeTcst pa30MBaTh Ha MYHKThI, HyMepalus KOTOPBIX BBINOIHSIETCS aHAJIOTMYHO.

Ilpumep: 1.2.3 - o603Hayaer pasnen 1, nogpasnen 2, NyHKT 3

BHyTpH TyHKTOB WM TOIIYHKTOB MOTYT OBITH TNpHUBENEHBI mepeuncieHus. llepen kaxmoi
MO3UIMEN MePEUnCIIeHUs ClIelyeT CTaBUTh Ae(uc Win, Npu HeOOXOAMMOCTH CCHUIKH B TEKCTE Ha OJTHO U3
TEPEUYHCIICHUM, CTPOUHYIO OYKBY, IMOCJE€ KOTOPOW CTaBUTCS CKOOKa. [y nmanpHeimew neramu3anuu
nepeynciIeHnit HeoOX0AUMO MCIONB30BaTh apabckue LU@pbI, MOcie KOTOPbIX CTaBUTbCA CKOOKa, a
3aMnmch MPOU3BOJUTCS C a03allHOTO OTCTYIA.

Ilpumep:

a)

0)

1)

2)

B)

«BBenenue» u «3akioueHne) He HyMEpYITCS.

HaumeHoBaHus pa3fenoB U MoJpa3zesioB JOKHBI ObITh KpaTkuMH. HammeHoBaHMe pa3fienioB U
MOJIPA3/IeNIOB 3alMChIBAIOT C a03allHOTO OTCTYIA C MEepBOM MPOMMUCHONW OYyKBBI 0€3 TOUKM B KOHIIE, HE
noauyepkuBasi. [lepeHoCHI ClIOB B 3ar0j10BKax HE JI0MyCKarOTCsl.

ECK/] - Enunas Cucrema Konctpykropckoit JlokymeHTanum.



PaccrostHuie Mexay 3arojoBKaMM U TEKCTOM JOJDKHO OBITh paBHO 3 MHTepBasiaM. PaccrosHue
MEXKy 3aroJIOBKaMu Pa3/iesioB W Mojapasnenia - 2 uHTrepBana. PaccTosiHne Mexay mociaeaHeld CTPOKOH
TEKCTa W MOCIEAYIOIIMM 3aroJIOBKOM Tofpasfena - 3 uHTepBaia. Kakaplid paszien peKOMeHIyeTcs
HA4YMHATH C HOBOT'O JIKCTA.

1.2.3 TpeGoBaHusi K H3JI0’KEHHIO TEKCTA.

Wznoxxenue conep:kaHusl MOSICHUTENILHOM 3alMCKU JOKHO OBITh KpAaTKUM U YeTKUM. B Tekcre
JOJDKHBI IPUMEHSTBCS HAYYHO-TEXHUYECKHE TEePMHUHBI, 0003HAUYEHUS U OIpPECIICHUS, YCTaHOBICHHbIC
COOTBETCTBYIOIIMMU CTaHAAPTaAMU UJIU OOIICTIPUHSTHIE B HAYYHO-TEXHUUYECKOM TUTEpaType.

VYcinoBHble OyKkBeHHBIE O0O3HAYCHMS BEJIMYMH, @ TAKXKe YCIOBHbIE rpaduuecKkue 00O3HAYCHUs
JOJKHBI COOTBETCTBOBATh TPEOOBAHUSAM TOCYIApPCTBEHHBIX CTaHAAPTOB (3TO OTHOCHUTCS M K €IMHUIAM
U3MEpEHUS).

YcioBHble OYKBEHHBbIE 0003HAUYECHHUS JODKHBI ObITh TOKJECTBEHHBIMU BO BCEX pas3fiesiax 3alHCKU.
Ecnu B mosicHUTENBbHOM 3amucke MpuHATa 0c00asi CHcTeMa COKpAaIleHHs CI0B MJIM HAUMEHOBAaHUH, TO B
Hel JOJDKeH OBITh TPUBEIEH IM€peueHb MPUHATHIX COKpAIICHUN, KOTOPBI MOMEINAT Teper
«COZIepIKAaHHEM.

B Tekcre, 3a wuckmouyenueMm ¢GopMyl, TaONHMII W PUCYHKOB, HE JOIMYCKaeTcs: NPUMEHSTh
MaTeMaTHYeCKU 3HAK MHUHYC (-) Mepe]] OTPULATEIbHBIMU 3HAYEHUSIM BEJIMYMH (CIIeIyeT MUCaTh CIOBO
«MUHYCY);

NPUMEHATh 3HAK «O» Uil 0003HaueHHWs auamerpa (CiedyeT NHCaTh CIOBO «auamerpy). llpum
yKa3aHWU pa3Mepa WM NpPEJeNbHBIX OTKIOHEHWH JuaMeTpa Ha 4YepTerkax, MOMEIIEHHBIX B TEKCTe
JOKYMEHTA, Iepe]] pa3MEPHBIM YHCIIOM CIIEAYET MUCATh 3HAK «O»;

MIPUMEHSITh 0€3 YHCIOBBIX 3HAUCHUI MaTeMaTHUYECKUe 3HaKH, HalIpUMep:

(60mb111€), < (MEHBIIE),=(paBHO), > (0OJBIIIE WIH PABHO), < (MEHBIIIEC HJIA PABHO),

@ (He paBHO), a Takxke No (Homep), % (TpOIIeHT);

MPUMEHSTHh UHACKCHI CTAaHAapPTOB, TEXHUYECKHUX YCIOBUH 0€3 perucTpanroHHOTO HOMEpa.

Ilpasuna nevamanus 3Hakog. 3HaKM MpENMHAHUs (TOYKa, 3allsATas, JBOCTOYHE, TOYKA C 3aIlAToil,
MHOTOTOYHE, BOCKJIMIATEIBHBI U BONPOCUTENBHBIN 3HAKM) OT MPEAIIECTBYIOMIUX CJIOB MpoOeiIoM He
OTJIENISIIOT, @ OT MOCJIEAYIOIMUX OTACISIOT OJHUM MPOOEIIOM.

Jledurc oT mpeAmecTBYIOMNX U MOCIETYIONINX IEMEHTOB HE OTACISIOT.

Tupe oT npennecTBYIOMUX U MOCIEAYIOMINX 3JIEMEHTOB OTIEIISAI0T 0053aTENBHO.

KaBbiukn u CKOOKM HE OTOMBAIOT OT 3aKIIOYCHHBIX B HHUX JJIEMEHTOB. 3HAKH TPENUHAHUS OT
KaBBIYEK M CKOOOK HE OTOMBAIOT.

3HaK N MPUMEHSIOT TOJIKO C OTHOCSIIIUMHECS K HEMY YHCIIaMH, MEXKY HUMH CTaBAT MPOOEIL.

3HaKM CHOCKH (3BE3J0YKH HJIM IU(PHI) B OCHOBHOM TEKCTE IeyaTaroT Oe3 mpolberna, a OT TeKCTa
CHOCKH OT/ICIISIOT OJJHUM yJIapoM (Harp.: cnoso”, 1 Cnoso).

3HaKH MPOIIEHTA U MPOMILIE OT YHUCET OTOUBAIOT.

3HaKM YTJIOBOTO Tpaayca, MUHYTHI, CEKYHIBI, TP OT MPEABLIYIINX YUCET HE OTACISIOT, a OT
MOCIEAYIOIUX OTACISAIOT podenom (Hamp.: 5° 17").

3HaK Tpaayca TeMIlepaTyphl OTAEISeTCs OT 4YHcia, €CI 33 HHUM CIEeIyeT COKpameHHOe
o0o3HavyeHue mKansl (Hanp., 15 °C, Ho 15° [Jenvcus).

Yucra u damei. MHOrO3HaYHBIE YHMCIIa MUIITYT apaObCKUMHU IupamMu M pa30UBaIOT Ha KJIACChI
(namp.: 13 692).

He pa30uBaroT 4eThIpex3HaYHbIC YKCIIa U YHCiIa, 0003HAYaroIIe HoMepa.

Uwncna AOMMKHBI OBITH OTOMTBHI OT OTHOCSIIMUXCS K HUM HaWMMEHOBaHWH (Hamp.: 25 m). Uucna c
OykBaMu B 0003HAUYCHMSIX HE pa30uBaroTCs (Hamp.: 6 nyukme 26). Uncna u OyKBbI, pa3ielIeHHbIE TOYKOH,
HEe UMEIOT OTOMBKH (Hamp.: 2.13.6).

OcCHOBHBIE MaTeMaTHYeCKHE 3HAKH Tiepe] YHCIaMd B 3HAUYCHUHM MOJIOKUTEIHHON WM
OTpUIATENILHON BETMYHMHBI, CTENICHU YBEIMUEHHUS OT YHCeNl He OTANAIT (Hamp.: -15, x20).

Jlnst o603HaueHUsI Trana3oHa 3HaYeHUH YIOTpeOIsSIOT OJUH U3 CIIOCOOOB: MHOTOTOYHE, THPE, 3HAK
A, OO0 MPEAJIOTH OT ... JI0 ... . [Io BceMy TeKCTy clieyeT NpUaepKUBAThCs IPUHIUIIA €AUHO00pa3usl.

CroXHBIE CYyIIeCTBUTENFHBIC W TIpHUJIaraTeIbHbIe C YACIAMU B UX COCTaBE PEKOMEHIYETCs THCATh
B OykBeHHO-1IM(poBoi Ppopme (Hamnp.: 150-remue, 30-epadycusiii, 25-npoyenmmuoiii).

CrangaptHoil popmoii HanucaHus Aat sBisgercs cienyromasi: 20.03.93 r. Bo3MoxHBI U Apyrue Kak
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udpoBsle, Tak U cioBecHO-MppoBbie hopmbl: 20.03.1993 2., 22 mapma 1993 2., 1 cenm. 1999 2.

Bce Bunpl HekaneHAapHBIX JIeT (OF0KETHBIN, OTYCTHBIN, YICOHBIN), T.€. HAUMHAIOIINXCS B OJTHOM
rofy, a 3aKaHYMBAIOLINXCS B IPYTrOM, MULIYT Yepe3 Kocyto uepTy: B 2011/12 yuebnom 2o0y. Omuemnulii
201172012 2o00.

Coxpauwenus. Vicnionb3yeMble COKpAIlEHUs JOKHBI COOTBETCTBOBATH IMPaBHJIaM TPaMMATHKH, a
Takxe TpeOOBaHMSIM rOCYIapCTBEHHBIX CTaHIapPTOB.

OnHOTHUITHBIE CIIOBA M CIOBOCOYETAHMS BE3JIe JOJDKHBI JIMOO COKpamaTthes, TM00 HET (Hamp.: 6
1919 200y uXXeexe unu 6 1919 2. uXXs., u opyeue, mo ecms WIa u op., m.e.).

CymecTByeT psii OOIIETTPUHATHIX TpapUUECKIX COKPAIICHHIA:

Coxkpaitenus, ynotpeodiseMble CaMOCTOATEIbHO: U Op., U np., U M.0., U M.MN.

YnorpebiseMble TONBKO MPU MUMEHAX U (GaMWIHSIX: 2-H, M., UM., aKao., 0-p., 00Yy., KaHo.ghus.-
mam.Hayk, een., yi.-xkop. Hanp.: ooy. Meanoe U.H.

CroBa, cokpamjaeMble TOJBKO NMPH reorpadUuecKkux Ha3BaHUSX: 2., C., HOC., 001., V1., NPOCH.
Hanpuwmep: 6 c. H. Ilasnoska.

YnorpebiseMbie PU CChUIKAX, B cOUYeTaHUM ¢ nudpamu wim OykBamu: 2.3, n. 10, noon.2a, pazo.A,
c. 54-598, puc. 8.1, m. 2, mabn.10-12, u. 1.

YnorpebnsieMbie TOJMBKO TpU IUdpax: 8., 68., 2., 22., 00 H.3., 2.H.9., MbIC., MIH., MIPO., IK3., K., D.
Hanpumep: 20 man. pyo., 5p. 20 k.

Hcnonp3yeMble B TEKCTE COKpAIICHUS MOSACHSAIOT B CKOOKax IOCIe TEPBOTO YHOTpeOJIeHUsS
cokpataemoro nousitust. Hamp.:... saxanuusaemces smanom cocmasnenus mexuuyeckozo 3aoanus (13).

B mosicHUTEeNnpHOW 3amMcKe CleIyeT NPUMEHSTHh CTaHJAApTH30BaHHBIC CIUHUIBI (DU3HUSCKUX
BEIIMYMH, WX HamMcHOBaHMS M oOo3HaueHus B cooTBercTBUM ¢ I'OCT 8.417 mmu I'OCT 8.430. B
KadecTBe 0003HAYCHUN MTPETyCMOTPEHBI OYKBCHHBIE 0003HAYCHUS U CIEIUANIbHBIC 3HAKH, Hamp.: 20.5 ke,
438 JDic/(xe/K), 36 °C. 1lpn HanucaHuM CIOXKHBIX €IUHUI KOMOMHHPOBATh OYKBEHHBIE 0003HAYEHUS U
HauMEHOBaHMsI He Aomyckaercs. Hapsany ¢ ennannamu CU, npu HEOOXOAUMOCTH, B CKOOKAX yKa3bIBAIOT
€IMHUILIBI paHee MPUMEHSIBIINXCS CUCTEM, Pa3pelIeHHbIX K TPUMEHEHHUIO.

1.2.4 TpeboBanusi Kk opopMJIeHUIO (hOPMY.JI.

®dopmynbl 10DKHBI ObITH OhopMmileHBI B pemakrope (opmyn Equation Editor u BcTaBnensr B
JIOKYMEHT KaK OOBEKT.

Pazmeps! mpudra s popmyi:

OOBIYHBIN - 14 nT;
KPYIHBIA UHIEKC - 10 oT;
MEJIKHI UHIEKC - 8
KPYIHBIN CUMBOJI - 20nr;
MEJIKU CUMBOJI - 14nr.

3Ha4yeHUs] YKa3aHHBIX CHUMBOJIOB M YMCJIOBBIX KO3((UIMEHTOB, BXOJAIMUX B (HOPMYIY, JODKHBI
ObITh MPHUBEACHBI HEMOCPEACTBEHHO MNOJA (POPMYJION, MPUYEM KaXKJblii CUMBOJI U €ro pPa3MEpPHOCTb
MUIIYTCS C HOBOM CTPOKH M B TOH MOCJIE0BAaTENILHOCTH, B KOTOPOI OHM npuBeieHb! B popmyiie. [lepBas
CTpOKa paclIM(ppPOBKHU J0JKHA HAUMHATBCA CO CJIOBA «TJE» 0€3 JBOETOUHS 110CIIE HETO.

Ipumep:

VYpoxkaii conomsl ipu 19% BraxHOCTH OoTpeaenseTcs no Gopmyie:

y=X"5> (3.1)
81

rae X - ypoxkaid coJIoMbl B T0JIE, 11/Ta;

B - akTryeckas BIaxKHOCTB CONOMBI, %.

Bce dopmynsl HymepyroTcs apabckumu 1upamMu, HOMEp CTaBST C IPaBOM CTOPOHBI JIUCTa Ha
ypoBHE (popMyIibl B KpYIJIbIX ckoOkax. Homep popmyiibl cocTouT U3 2 -X yacTei, pa3ieieHHbIH TOUKO,
Hanpumep (3.1), mepBas YacTh BBIJCICHA IMOJ HOMEp pasjeia, BTOpas 4YacTh - HOMep (HOPMYIIBL
JlonyckaeTcst Hymepauus (GopMys B IpeJieNax MOsICHUTEIbHOM 3aIuCKu.

[TIpu mepenoce (opmysiabl HOMEp CTaBAT HANpPOTHB MOCIEIHEH CTPOKM B Kpall Tekcra. Ecmu
¢dbopmyra moMerieHa B paMKy, HOMEp IMOMELIAI0T BHE paMKU IPOTUB OCHOBHOM CTPOKH (hOPMYJIBI.

I'pynna dopmyn, oObeAMHEHHBIX (QUIYpHOM CKOOKOM, MMEET OJIMH HOMEp, MOMEIIAeMblil TOYHO
MIPOTHB OCTPHS CKOOKH.



[Tpu ccpiike Ha GOpMYITy B TEKCTE €e HOMEp CTaBAT B KPYIIIbIX cKoOkax. Hanpumep: VI3 hopmyssl
(3.1) cnenyer...

B xoH1e (hopMynbl U B TEKCTE Nepel HeW 3HAKH MPEMUHAHUS CTaBSIT B COOTBETCTBHM C IPAaBUIAMU
nyHkTyauu. dopMynbl, ciaeayronme OJHa 3a APYrou, OTACISAIOT 3aliaTOM WJIM TOYKOM C 3amsiToH,
KOTOpblEe CTaBAT 3a (opmynamu 10 ux Homepa. IlepeHockl (opMmyn co CTpOKM Ha CTpPOKY
OCYILECTBIISAIOTCS B IEPBYIO OY€pe/lb Ha 3HaKaxX OTHOWIEHMA (=; ¢; >, < U T.I.), BO BTOPYIO - Ha 3HaKax
CIIO)KEHMsI M BBIYMTAHUSA, B TPETbIO - Ha 3HAKE YMHOXEHMS B BUJE KOCOI'O KpecTa. 3HAK CIEAYeT
IIOBTOPUTH B Havajie BTOpoil cTpoku. Bee pacuersl npencrasistores B cucteme CH.

1.2.5 TpeGoBaHusi K 0(pOpMJICHHIO HITIOCTPALIUH.

WnmrocTpanyy, CONpPOBOXKAAIOIIME IMOSCHUTENbHYIO 3alIMCKY, MOTI'YT OBbITh BBIIOJIHEHBI B BHJE
aMarpaMM, HOMOTpaMM, TpauKOB, 4YepTeX e, KapT, (OTOCHUMKOB W Jp. YKazaHHBIH Marepuan
BbINOJIHAETCS Ha popmare A4, T.e. pa3Mepbl WUTIOCTPALUI HE JOJKHBI IPEBBIIIATh (hopMaTa CTPAHUILIBI C
ydeToM noziei. Ecnu mumpuna pucynka 0omiblie 8 ¢M, TO €ro pacroyiaraloT CMMMETPHUYHO MOCEpETuHe.
Ecnu ero mupuHa MmeHee 8 ¢M, TO pUCYHOK, KaK IIPaBUJIO, pacloiaraioT ¢ Kparo, B 00paMJIEHUH TEKCTa.

JlomyckaeTcsi pa3MelieHne HECKOJIBKUX HIUTIOCTPALU Ha OTHOM JHcTe. VIITIoCTpaui MOTyT OBITh
PAacIoyIoKEeHbl 110 TEKCTY MOSCHUTEIbHOMN 3alMCKHU, a TAKXKE JaHbl B IPHIIOKCHHH.

CroXHBIE WUTIOCTPALMK MOTYT BBITIOJNHATHCS HA JHcTax Gopmara A3 u Oonbiie co cruOoM asis
pa3MelleHHs B TOSICHUTENIbHON 3aIiCKe.

Bce mutroctpanny HyMepyroTcs B Tpeaeiax TeKcTa apabckuMu OykBamu (eciiu ux 0oliee OJHOM).
Hyw™mepanust pucyHKOB MOXeET ObITh KaK CKBO3HOM, Hampumep, Pucynok I, Tak U UHIEKCAllMOHHOH (110
TJIaBaM TMOSICHUTEIBHOM 3aMUCKU, Haripumep, Pucyrox 3.1).

WnnrocTpaii MOT'YT UMETh, P HEOOXOMMOCTH, HAMMEHOBAHUE U SKCIUIMKALUIO (TTOSICHAIOLINHA
TEKCT WIM JAaHHble). HauMmeHoBaHuMe MOMENIAIOT MOJ WJUIIOCTPAllMEe, a OSKCIUIMKALWI0 IO0J
HauMEHOBaHMEM. B Tekcre, ryie uner peds o TeMe, CBA3aHHON C MIUTIOCTPALIMEH, TOMEIIAI0T CChUIKY JINOO
B BHUJIC 3aKIIOYCHHOTO B KPYIJIbIE CKOOKU BBIPOKEHUS (pucyHox 4) mubo B BUAE 000pOTa THIIA «...KAK
9MO BUOHO HA pUCYHKeE 4.

[Tpu opopmiennn rpaduKoB OcH (adCIKCC ¥ OPIAUHAT) BBIYEPUHUBAIOTCS CIUTOMTHBIMU JIMHUsIMHA. Ha
KOHIIaX KOOPJMHATHBIX OCEil CTpesoK He CTaBAT (pUCYHOK 4). UucnoBble 3HaUeHHs MacIITadba mIKal ocen
KOOpJIMHAT NUIIYT 3a Mmpeaenamu rpaduxa (eBee ocu OpaAMHAT U HUXKe ocu abcumcc). Ilo ocam
KOOP/MHAT JIOJKHBI OBITh yKa3aHbl YCIIOBHBbIE O0O3HAYEHHs M Pa3MEPHOCTH OTJIOXKEHHBIX BEJIMYMH B
MPUHATHIX coKpalleHusx. Ha rpaduke cneayer nucarh TOJIBKO MPUHSTHIE B TEKCTE YCIOBHbIE OYKBEHHBIE
obo3HaueHus. Haanucu, oTHOCSIIMECS K KpUBBIM U TOYKaM, OCTABIISAIOT TOJBKO B T€X CIIydasiX, KOrja ux
HEMHOT'0, M1 OHM SIBJISIIOTCS KpaTKMMH. MHOTOCIOBHbBIE HAANMCH 3aMEHSIOT LHppamu, a paciindpoBKy
MIPUBOJAT B IOAPUCYHOYHOU MTOJIUCH.

CxeMpbl BBITIOJHSAIOT 0€3 COOII0IeHNs MaciTada U MPOCTPAHCTBEHHOTO PACTIONOKEHHUS.

WnntocTpayy JOKHBI ObITh BCTABJIEHBI B TEKCT OJHUM M3 CIEAYIOIUX CIOCOOO0B:

mu60 koMangamu BCTABKA-PUCYHOK (ucnonb3yemblie JUisi BCTaBKU PUCYHKOB M3 KOJUIEKIIMH, U3
Apyrux mnporpamm U (aisaoB, co ckaHepa, CO3/JaHHbIE KHONKAMU Ha ITaHEId PUCOBAHUS, aBTO(QUIYPHI,
o0bexThl Word Art, a Tak xe auarpammsl). [Ipu 3ToM Bce WIIIOCTpalMM, BCTAaBIISIEMblE KaK PUCYHOK,
JIOJKHBI OBITH TpeoOpa3oBaHbl B popmaT rpadudeckux ¢aitnos, nogaepxxubaembix Word;

60 komaugamu BCTABKA-OBBEKT. [Ipu sTom HE0OX0a1MO, 4TOOBI 00BEKT, B KOTOPOM CO3/1aHa
BCTaBJIsIEMas MJLUTIOCTPALUs, OAJIepKUBaJICs peaakropoM Word cTaHgapTHON KOH(pUTypanuu.

1.2.6 TpeGoBaHusi K 0(p)OpMJIEHHIO TAOJIULBI.

[udpoBoii mMarepuan MPUHATO MOMEIIATh B TaOMUIBL. TaOMUIBI MOMENAIOT HEMOCPEICTBEHHO
nociyie a03aleB, COIEpKallMX CChUIKY Ha HUX, a €CIM MecTa HEJOCTaTOYHO, TO B Hayaje cleayrolei
CTpaHULIBI.

Bce tabmuibl 1omkHBI OBITH MPOHYMEpPOBaHBI. Bcee TaOmmIl HyMEpYyIOTCS B Tpeneiax pasjela
apabckumu 1mMdpamu. Homep TabmuIpl COCTOMT W3 HOMepa paszjiena M MOPSAKOBOTO HOMEpa,
pasnenenHoro Toukoil. Ha3Banue cinexyer momemniath Haj Tabnuneil Oe3 3Hauka MNe mepen uudpoit u
Touku nocie Hee. Hampumep, Tabmuma 1.1 — CebectonmocTs 1 T
noptianaueMenta M-500. JlomyckaeTcs CKBO3Has HyMepalusi B Mpeaeiax MOSICHUTEIbHOW 3aIrCKU.
Tabnuiel cHaOXalOT TEMaTUUYECKUMH 3aroJIOBKAMH, KOTOPBIE PACIIONAraloTCcsl MOCEPEMHE CTPAHUIIBI U
MUUIYT MPOMUCHBIM HIpU(TOM 6€3 TOUKM Ha KOHIIE. 3arojIOBOK M cjioBa TabiuIa HaYMHAIOT MUCATh C
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MPONKUCHOM OYKBbI. BpicoTa TaOnMIIbI ¢ 3amucsiMU B OJHY CTPOKY JOJDKHA ObITh He O6onee 8 MM. Eciu B
TabJIUIe BCTPEYAeTCsl MOBTOPSIOUIMICA TEKCT, TO NMPH NEPBOM K€ MOBTOPEHHUU JONYCKAETCs MUCATh
CIIOBO «TO JXKe», a fanee KaBbluKaMu ( ” ). CTaBUTh KaBBIYKM BMECTO MOBTOPSIOMIMXCS LU(P, MAPOK,
3HAaKOB, CUMBOJIOB He Jlomyckaercs. Eciau nuudpoBble WM TEKCTOBBIE JaHHBIE HE MPUBOJATCS B KAKOH -
1100 cTpoke TaOIUIIbl, TO Ha HEell cTaBAT npoyepk (-). Lludpsrr B rpadax Tabnui pacmnonararoT Tak, YTOObI
OHH CJIEIOBAJIM OJHU IOJ APYTUMHU.

[Ipu mepeHoce TaOMMIBI HAa JPYTrOMl JUCT 3arojIOBOK IOMENIAIOT HAaJ NEepBOM YacThio, Ha
HOCTENYIOIUMHI  MUIIYT HAANUCU  «npodoadxcenue madauywvt 1.1». EnuHCTBeHHass Tabiauma He
Hymepyetcs. CHOCKH K TabJIHIIe NTeYaTaroT HEMOCPEICTBEHHO MO/ HEM.

1.2.7 OdopmjieHHEe CIUCKA UCTO0JIH30BAHHBIX HCTOYHUKOB.

Ceenenus o kaurax (MoHorpaduu, yueOHUKH, CIPAaBOYHUKH U T.I1.) JOJDKHBI BKIIIOYATh: (PaMUIIHIO
U UHULIMAJIbBl aBTOpa (aBTOPOB), Ha3BaHUE KHUTHU, TOPOA, W3JATEIbCTBO, I'OJA M3/1aHUS, KOJIUYECTBO
CTpaHULL.

[Tpr Hanuuum Tpex U Oosee aBTOPOB JOINYCKAETCS YKa3blBaTh (PAMUIMIO U HMHHUIMAJIBI TOJBKO
MIEPBOTO U3 HUX M CIIOBa «M Ap.». HaumeHoBanue mecra u3gaHnus He0OOXOAMMO MPUBOAUTH MOTHOCTHIO B
MMEHMTEIBHOM MaJIeKe, JIOMYCKAeTCs COKpAllleHUEe Ha3BaHMS TOJBKO JBYX ropoioB - MockBa (M) u
Cankr-IlerepOypr (CIIO).

CBeneHHs O CTaThbe M3 MEPUOANYECKOrO M3JaHUs JOJDKHBI BKIIIOYATH: (PAMUIMIO U MHHULMAJIBI
aBTOpa, 3arjiaBUe CTaTbU, HAUMEHOBAHUE M3aHus (KypHajia), HAMMEHOBAHUE CEPHUH, TOJ BBIIIYCKa, TOM,
HOMeEp M3J1aHus (KypHaJia), CTpaHUIIbl, HA KOTOPBIX IIOMEIlEHa CTaThsl.

Csenenust 00 oruere no HUP nomxHbl BKIIIOYaTh: 3arjaBue oTdeTa (IIOC]E 3arjaBusi B CKOOKax
IPUBOAAT CIOBO «OTY€T»), €ro mudp, HHBEHTapHbBIH HOMEp, HAMMEHOBAHHWE OpraHU3alMH,
BBIIIYCTUBLIEH OTYET, pamMmiivio U MHULMAIBl pykoBoauTens HUP, ropoa u roa Belllycka, KOJIMYECTBO
CTpaHUL[ OTYETA.

CaeneHus 0 cTaHAapTe NOJKHBI BKJIIOYATh: 0003HaUeHHE U HAUMEHOBAHUE CTaH1apTa.
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2. TMIOPSAJIOK BBIIIOJTHEHUS KYPCOBOM PABOTHI

[Tporecc BIMOTHEHHUS KYpPCOBOK paOOThI BKIIIOYAET CICAYIOIIUE STAIIbI:

= BBIOODP TEMBI KypCOBOIl paboTHI;
= KOPPEKTHPOBKA U YTOYHEHHE BHIOPAHHON MPUMEPHON TEMbI KypCOBOW PabOTHI

(COBMECTHO C HAyYHBIM PYKOBOIUTEIEM);

= COCTaBJICHUC COBMCCTHO C HAYYHBIM PYKOBOIHUTCJICM IlJIaHA OCHOBHOH 4YacTu paGOTH n
OIIpE€ACIICHUE COCTaBa MCTOYHHKOB, HaquOﬁ JIUTCPATYPbl U APYI'HX MATCPUAIIOB I10 KaAXKIOMY
pasaceiy, BBI60p MCTOJIHUKHU aHalin3a, CUCTEMAaTU3alluu W OIMUCAHUA MATCpHUaJIOB, ONPCACICHUC
npeanojaracMbiX pe3yJibTaTOB p33pa60TKI/I TCMBEI.

= COCTaBJICHHE COBMECTHO C HAyYHBIM PYKOBOAMTENEM KaJICHIApHOTO rpaduKa HarmucaHus paboTsl,
KOTOPBIM JOJDKEH IpeaycMaTpUBaTh CPOKM BBIMOJHEHUS BCeX JTamnoB ucciepoBanus. [lpu
COCTaBIICHMH TpaduKa y4YUTHIBACTCA, YTO B TEUCHHE CEMECTpa CTYACHT MHUIIET HECKOJIBKO
[IMCBMEHHBIX pa0doT MO pa3HbIM JUCLUILUIMHAM;

= CaMOCTOATCIbHAaA pa60Ta CTyACHTa HaA PACKPBITUEM TEMbl U HNCPUOJUUYCCKHUEC KOHCYJIbTaAlUU
HAaYy4YHOTI'O PYKOBOAUWUTCIIA,

=  BBIIIOJIHCHHC pa6OTbI U IPEAOCTABJICHUEC PE3YJIbTaTd HAYYHOMY PYKOBOJAUTCIIIO AJIA ITIPOBEPKH,

= OKOHYATCJIIBHOC HAaIIMCaHUE TCKCTAa U O(bOpMJICHI/Ie PE3YIbTAaTOB pa6OTI)I B COOTBCTCTBHUHU C
3aMCUYAHUSAMU HAYYHOI'O PYKOBOIUTCIIA U O(i)OpMJICHI/Ie pa6OTI>I B COOTBCTCTBHHU C HACTOAIIMMHU
MGTOI[I/I‘-IeCKI/IMI/I YKa3aHusIMU,

= IPEeJOCTaBJIEHUE TOTOBOM paboThl Ha Kadeapy Ha OyMa)KHOM HOCHUTENE, a TAKXKEe M0 TPeOOBaHMIO
Hay4YHOT'O PYKOBOJUTEIIS B AIEKTPOHHOU (hopMme.

= 3ammTa paboThl.

3. TPEBOBAHUSA K COJAEPKAHUIO KYPCOBOM PABOTBI
CTpyKTYpHBIMU 3JIEMEHTaMH KypCOBOM paOOTHI SIBISIOTCS:
-TUTYJbHBIH JIUCT;
-OI'JIaBJICHUE;
-BBEJICHHUE;
-OCHOBHAsl COZIEP>KaTeJIbHAS YacTb;
-3aKJIIOYCHMUE;
-CIIMCOK MCIOJIb30BaHHBIX UCTOYHUKOB U JIUTEPATYPHI;
-TIPUIIOKEHUS.
Bo 86edenuu x nucbMeHHOM paboTe COePKUTCS:
- Hay4YHOE M MpaKTHYecKoe 00OCHOBaHHUE aKmyanbHOCMU BBIOPAHHOW TEMBI M BBITEKAIOIINE
U3 ATOTO Uenu u 3a0auu padboThl;
- ONMCAHUE CTPYKTYPHI MOSCHUTEIBHON 3alMCKU, COCTaB U COJEpP)KAHUE TJIaB M pa3JleloB,
HaJIM4yue NpUIoKeHUH, cxem, rpapukoB 1 TabIULL.
- KpaTkuii 0030p-aHHOTAIINIO HECKOJIBKUX OCHOBHBIX, Han0oJiee aKTUBHO
HCIIOJIb30BaHHBIX B pa00TE HCTOYHUKOB U JIUTEPATYPHI.
ITo 0Obemy BBeieHUE HE JOJKHO MPEBBIIATH 2-3 CTPaHHULL.
Ocnosnas  cooepoicamenvHas, 4YacTb IUCBMEHHOM pabOTbl CTPOMTCA B COOTBETCTBHHM C
pa3pabOTaHHBIM IUIAHOM, ITO3BOJISIOUIMM IIOCIEA0BATENbHO, JIOTMYHO M JIOKA3aTEeIbHO H3JIOKUTh
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MaTepuai U CAENIaTh BBITEKAIOIIME U3 HETO TEOPETUUECKHUE U IIPAKTUUECKNE BBIBOJIBL.
['maBa cOCTOUT M3 HECKOJIBKUX MYHKTOB M MOAMYHKTOB. [1OAMYyHKTHI, KaK MpaBUIIO, HE AOJKHBI
coliepkaTh Ooiee MeNKUX JeleHuid. [71aBbl, MyHKTBI W TOMAMYHKTBHI JOJDKHBI UMETHh 3arOJIOBKH,
OTpaXKarlllue UX COoJepKaHHE U HyMepoBaTbcsi. BHyTpH pacronaraercs TEKCT, TaOJMIbI, CXEMbl U
rpaduKu.
[IpumepHas CTpyKTypa OCHOBHOM 4acTH KypcOBOU pabOTHI:

1. Amnanmuruueckas 4acTb

2. IlpoekTHas 4acTh

3. Peamuzanus cupoextupoBanHoil 1C

OO0s13aTENIbHBIM ~ CTPYKTYPHBIM  3JIEMEHTOM OCHOBHOM 4YacTW KypCOBOW pPaOOTHI SIBIISETCS
ananumudeckuti 0630p 1o BHIOPAHHOH TeMe, KOTOPBIH BXOAUT B NEPBYIO TJIaBY.

AHanutuueckuil 0030p MpeAcTaBisieT co00M pe3ylbTaT aHAIUTUKO-CUHTETUYECKON 00paboTKu
COBOKYITHOCTH JIOKYyMEHTOB IO ONPEICNCHHON TeMme, coaepkameld OoO0OOIIeHHbIE W KPUTHYECKH
MIpOaHATU3UPOBAHHBIE CBEJACHHS 00 HCTOPUHU, COBPEMEHHOM COCTOSIHUM, TEHJICHIUSX U MEepPCIEKTUBAX
pa3BHUTHUA TIpeaMeTa 0030pa.

K tekcty ananuTrueckoro o030pa npeabsBIsOTCS OCHOBHbBIE TPEOOBaHUS:

- IlomHOTa M JOCTOBEPHOCTH MH(GOPMAITUH;

- Hanmume KpUTHYECKOM OLIEHKH MCIO0Jb30BaHHOW HH(POPMAIIHH;
- JIOrn4HOCTH CTPYKTYpBHI;

- Kommo3ummoHHas 11eI0CTHOCTb;

- ApPryMeHTUpPOBAaHHOCTh BbIBOJIOB;

- SlcHOCTB, YETKOCTh U JAKOHUYHOCTb M3JI0KCHUS.

Pabora nenutcs Ha enagvl, NYHKmMul U NOONYHKMbL, TPEICTABISIOMAE COO0M 3aKOHYEHHBIC B
CMBICJIOBOM OTHOIIEHUHU (hparMeHThl paboThlI.

4. COJIEP)KAHUE ITEPBOM T'JIABBI

[lenbro aHAIUTUYECKOM YACTH SBJISETCS PAaCCMOTPEHUE CYLIECTBYIOLIEIO COCTOSHUSA NMPEAMETHON
o0jacTH, XapakTepUCTUKM OOBEKTa M CHUCTEMBbl YINpaBiIeHUS U OOOCHOBAHWE NPEUIOKEHUH I10
YCTPAHEHMIO BBISABIECHHBIX HEOCTATKOB, BHEIPEHUIO HOBBIX IIOJX00B, HOBBIX TEXHOJIOTUH U T. II.

Hwxe, B 3aBUCHMOCTH OT TIIOCTaBJICHHOW 3a7add TpeIIaracTcsl COJCp)KaHUE TIePBON TJIaBBI
KypCOBO# paboTBHI.
1. Ananumuueckasn wacms
1.1. Ananuz npeomemnou obnacmu
1.1.1. Texnuko-3KOHOMUYECKAs XapaKmepucmuKka npeomMemuou ooiacmu
1.1.2. Cucmemuwiii ananuz o6veKma uccied08aHus.

1.2. ObocHosanue Heobx00uUMoCmu u yeau UCNOIb308AHUSL GbIYUCTUMENbHOU MEeXHUKU OJis PeuleHUs
3a0auu.

1.3. Ilocmanosxa 3a0auu
1.3.1. Ienv u Haznauenue asmomamusupo8aHHO20 apUAHMA peutenus: 3a0a4u
1.3.2. Obwas xapakxmepucmuxa opeanuzayuu peuierus 3aoauyu Ha IBM
1.4, Auanuz cywecmsyrowux pazpabomox u 060cHo8aHue blOOPA MeXHOL02UU NPOEKMUPOBAHUSL

1.1. AHnanu3 npeaMeTHO# 00JacTH

COI[ep)KI/IT aHaJIN3 HUCTOYHUKOB H JIMTCPATYPHI, CBSI3aHHBIN C HCCICAOBAHUECM COBPEMCHHBIX
TEXHOJIOTUI U CpelCTB pa3padOTKU MOTYIIMX HWMETh OTHOILIEHHE K KypcOBOil pabore, ompeaeieHue
mpoOsieMbl CBsi3aHHOM ¢ pa3paborkoir MC, Ha OCHOBE MOCTaBICHHOM LENH, OMNpEIesIeHHuEe Kiacca
npoektupyemoii C, ee )KHU3HEHHOTO LIMKJIa, BEIOOP METOI0JIOTUU M TEXHOJIOTHH MPOSKTUPOBAHHUS.

ITpu npoexTupoBanuu u pa3padorke MC 0ObIYHO UCTIONB3YETCS /1BA OIX0/a:

- QPYHKYUOHATILHO-MOOYIbHBIL WA CIPYKMYPHbLI TIOAXO,
- 00beKMHO-0PUEHMUPOBAHHBII NOOXOO.
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[Ipu ucnonb30BaHUU ITUX MOJIXO0JIOB CTYIEHT JOJKEH PYKOBOJICTBOBATHCS PA3TUYHBIMU TPYIIIAMHU
TpeOOBaHUM, KOTOpBIE HAWAYT oOTpakeHne HUKE. OOBEKTHO -OPUEHTUPOBAHHBIM TIOIXOJ MOXKET
MIPUMEHATHCS MPU MTPOCKTUPOBAHUM BCEX KJIACCOB 3a/ay, MO3TOMY HE CIEIyeT 3aBE€JOMO OIpaHUYUBATH
“00JacTh JOMYCTUMBIX 3HAYCHHH METOIUKH MPOCKTUPOBaHUA. VICIONB30BaHWE HOBEWMIHMX METOJIUK
MPOSKTUPOBAHUS M pa3pabOTKH SIBISETCS HEOTHhEMJIEMBIM YycloBHEeM ku3Hecrocoonoctu OUC B
YCIIOBUSIX COBPEMEHHOM TEXHOJIOTUYECKOM PEBOJIOLIUU.

Hanee ClIeIyeT AaTh KPAaTKYI0 XapaKTePUCTUKY COBPEMEHHBIX Te€XHOJIOTHii
NMPOEeKTHPOBAHUS, UX MOJIOKUTEIIHLHBIC YEPThI U HEJIOCTATKH, IEPEUYUCTUTh OCHOBHBIE (PaKTOPHI BHIOOpA.

1.1.1. TexHHKO-IKOHOMHYECKAsA XaPAKTePUCTHKA NPeJIMeTHOH 00/1acTH

B kauecTBe mpeaMeTHOIl 00,1acTHM MOXET BBICTYNATh NMOAPa3AeleHUe NPeANpPUsATHS, GUPMBL,
00bEeIUHEHUS U T.JA., WIM OT/AeJbHbIA BHA JAesAITEIbHOCTH, [IPOTEKAIOIIUN B HEM, [I0O3TOMY B Hauaie
JAHHOTO pa3zenia He0OOXOAMMO OTPA3UTh 1eNb PYHKIMOHUPOBAHUS MIPEIIPUATHUS, €T0 OPTaHU3AHOHHYIO
CTPYKTYPY U OCHOBHBIE ITapaMeTpbl €ro (yHKIIMOHUPOBAHUS.

1.1.2. CucTeMHbI aHAJINA3 00HEKTA UCCICI0BAHNA

[Tpu pazpabotke 1000i MHGOPMAIMOHHON CUCTEMBI HEOOXOMMO MTPOBECTU CUCTEMHBIH aHAIN3
NpEeIMETHOW 00J7acTH, KOTOPBIA TO3BOJIUT OMPEIETUTh KpPYr pelIaeMbIX 3a/ad, MOJUIeKAIIIX
aBTOMATH3alllM, MO3BOJIUT OOOCHOBAaTH HEOOXOJMMOCTH IIPOLECCOB ABTOMATH3AIMU, OMPENCIUTDH
¢ynkunonanpHyto 4actb MC, BBIIBUTH (DYHKIHOHAJIBHBIE IOACHUCTEMBI paspabaTsiBaemort HMC,
WH(POPMAIIMOHHBIE CBS3M MEXIY HHUMH. OTO JacT BO3MOXXHOCTH CO3[aTh (DYHKIIMOHAJIBHYIO U
MHQOPMAIIMOHHYIO MOJEIb CHCTEMbI, KOTOpbIE B JalbHEHIIeM OyayT HCIONb30BaThCs Ha dTare
MIPOEKTUPOBAHHUS.

Jlnist IpoBeJieHHsT CHCTEMHOTO aHaIM3a MPEJAMETHONH 00JacTH HEOOXOJUMO BBIOpATh METOJ| €ro
npoBeneHus. s paspabarbiBaeMbIX B KypCOBOH paboTe cucTeM Haumbosee HMPUEMIIEMBIM SBISETCA
METOJ, CTPYKTYPHOI'O aHaJIN3a.

CTpyKTYpHBIM aHAJIM30M IPUHATO HA3bIBATh METOJ UCCIIEOBAHUS CUCTEMBl, HAUUHAIOLIUHN C €
obmiero 0030pa, KOTOpPBIM 3aTeM JeTalu3upyercs, MpHOOpeTas HEepapXUUecKylo CTPYKTYpY €O Bce
0O0JIBIINM YHCIIOM YPOBHEH.

B crpykTypHOM aHain3e OCHOBHBIM METOAOM pa3OMEHUs Ha YPOBHU aOCTPaKIMH SIBISETCS
(GyHKIMOHATBHAS JIEKOMITO3UIIMS, 3aKJIIOYaAIoNIascs B JEKOMIO3MLUU CHUCTEMbl Ha (YHKIHOHAJIbHBIE
MOJICUCTEMBI, KOTOpbIE, B CBOIO OYepelb, ACIATCA Ha NMOA(DYHKIMHM, T.€. - HA 3aJa4d U Tak Jajee 10
KOHKPETHBIX Ipouenyp. IIpu 3TOM cucrema coxpaHseT LEIOCTHOE IMPEACTaBICHUE, B KOTOPOM BCE
COCTABJISIFOLIME KOMITOHEHThI B3aUMOYBS3aHBI.

JIJIs. BBIOTHEHHST CTPYKTYPHO-PYHKIIMOHAJIBHOTO aHAJIN3a O0BEKTa YIPABICHUS W pelIacMoin
3aladyl  PEKOMEHIyeTcs pa3paboTaTh CTPYKTYpHO-(QYHKIMOHANBHYIO JIUMarpaMMy IO METOAOJOTHU
SADT(IDEFO). [dns wux pa3paboTku 1enecoodpasno wucnonbzoBatb CASE cpeacrtBa, Hampumep
Design/IDEF, CASE - anamutuk, BPwin, Silverrun-BMP, Natural Engeneering Workbentch. Tlpu
HAIMYMA B KYpCOBOW paboTe TakuX AWarpaMM Ha WX Tpaduyeckoe cojepkaHue He OyayT
HakJaabIBaThCs yciosus coorBercTBus ['OCT.

Merononorus SADT mnpencraBisier co0OM COBOKYIMHOCTh METOJOB, TPABWJI M TMPOIEAYD,
MpeHa3HAYEHHBIX MM TOCTpPOeHUs (YHKIMOHANBHON MoJenu OO0BeKTa Kako -Tu00 TpeaMeTHON
obnmactu. dyHkimoHanbHass Moaenb SADT otoOpaxkaer ¢GyHKIHMOHAIBHYIO CTPYKTYpy OOBEKTa, T.€.
MPOU3BOJIUMBIE MM JCHCTBHSI U CBS3M MEXAY OTUMH JeHcTBUsIMH. OCHOBHBIE DIIEMEHTHI JTOM
METOJIOJIOTHH OCHOBBIBAIOTCS Ha CIICAYIONUX KOHIICIITUSX :

* Tpaduyeckoe IMpeacTaBleHHe OI0YHOTO MonaenupoBaHusi. ['paduka OmokoB u nyr SADT-
TuarpaMMbl OToOpakaeT GYHKIUIO B BHjIE 0J10Ka, a MHTEPEHCHI BX0/1a/BBIX0/1a PECTABISIOTCS
JyramMu, COOTBETCTBEHHO BXOJSIIMMHU B OJIOK M BBIXOJSIIMMU U3 Hero. BzanMonelicTBrue 0JI0KOB
JPYT C IPYroOM OMHCHIBAIOTCS MOCPEACTBOM MHTEP(PEHCHBIX JYT, BBIPAKAIOIINX «OTPAHHUCHUS,
KOTOpbIE B CBOIO OYepeIb OIpPENeNsaIoT, KOrAa W KakuM 00pa3oM (YHKIHMH BBHITOTHSIOTCS H
VIPaBIISIOTCS;
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* CTpOroctb M TO4YHOCTh. Brimonmnenuwe mnpaBun SADT TpeGyeT m0CTaTOUHOW CTPOTOCTH H
TOYHOCTH, HE HAKJIaAbIBas B TO K€ BPEMs YPE3MEPHBIX OIPAaHUYCHUN HA JIEHUCTBUS AHAIUTHKA.
IIpaBuia SADT Bkirouaror:

* OrpaHUYEHHUE KOJMUYECTBA OJIOKOB HA Ka)KJJOM YPOBHE I€KOMIO3ULIUH (IIPaBUIIO 3 -6 GJIOKOB);

°  CBSI3HOCTH Auarpamm (Homepa 0J0KOB);

*  YHUKaJbHOCTb METOK U HAMMEHOBaHUI (OTCYTCTBUE MOBTOPSIOIINXCS UMEH);

*  CHHTaKCHYeCKHe mpaBuia jis rpaduku (6JI0KOB U JIyT);

°*  pa3lesieHue BXOJIOB U YIPaBICHUH (IIPaBUIIO ONIPEAEICHUS POJIM JaHHBIX ).

* OTJeNIeHHE OPraHM3alUu OT (YHKINH, T.€. UCKIIOUECHUE BIUSHUS OpPraHU3alMOHHON CTPYKTYpHI
Ha (QYHKIMOHAIbHYIO MOJEIIb.

Metononorus SADT MoXeT ucrosib30BaTbes AJii MOJAEIMPOBAHUS IIMPOKOIO Kpyra CHUCTEM U
olpeJiesieHus] TpeOOBaHUM 1 (GYHKLUH, a 3aTeM Ul pa3paboTKU CUCTEMBbI, KOTOPas yIOBJIETBOPSIET 3TUM
TpeOoBaHUSAM U peanu3yeT 3Tu GyHKuU. s yxe cymectByrommx cucreM, SADT moxker ObITh
UCIOJb30BaHA JUIsl aHalM3a (YHKLUH, BBINOJHAEMBIX CUCTEMOM, a Takke Uil yKa3aHHUsS MEXaHU3MOB,
IIOCPEACTBOM KOTOPBIX OHU OCYIIIECTBIISIOTCA.

OyHKIIMOHAIBHYIO YacTh pazpabarsiBaemoit UC MOXXKHO TIpeACTaBUTh B BUE OM3HEC - POIIECOB,
KOTOpbIE MpPEAIoJIaraeTcsl peaqu3oBaTh B IMPOEKTUPyeMOH cucreme. Mojenb OH3HEC - MPOLIECCOB
paszpabarsiBaercs nomomsio CASE-cpencta nmpoexktupoBanus BPWin.

B ocHOBe (PYHKIIMOHANBHOTO aHANM3a JIEKUT MPUHLIUN CTPYKTYPHOTO MPOEKTHPOBAHHUSA, YTO
TpeOyeT pa3pabOTKU CHUCTEMbI METOJIOM «CBEPXY-BHH3». DTOT METOJ 3aKJII0YAaeTcs B JIEKOMIIO3ULIUHU
CUCTEMBI, T.e. pa3OueHHe ee Ha OTIelbHble Oosnee Mmenkue 4dactu. Ha puc.l mpencraBieH npumep
KOHTEKCTHOM auarpammsl ais IC ydera MaTepuanbHbIX [IEHHOCTEH OMOIMOTEKH.

Ha puc. 2 oHa ACTAIIM3HUPOBAHA Ha OTACJIBHLIC IMOACHUCTEMBI, T.C. IIPOBCACHA IACKOMIIO3HUIIUA
CHUCTCMbI IICPBOI'0 YpPOBH:. I[GKOMHO?,I/IIII/IIO MOXHO HPOAOJDKUTL 10 HGO6XOI[I/IMOFO KOJIM4YCCTBA
ypOBHGfI, KOTOPBIC JAarOT ITIOJIHOC IIPEACTABJICHUC O (bYHKI_II/IHX pa3pa6aTLIBaeM0171 CHUCTCMBI.

IIpu pa3paboTke OM3HEC-IPOLECCOB HEOOXOIUMO MOJIHO ONHMCATh BXOAHBIE NOTOKU MH(pOpMAIHH,
BBIXOJIHBIC TIOTOKH WH(pOPMAIINK, HOPMAaTHUBBI M MEXaHU3MBI, UCTIOB3YIonrecs npu padore MC.

1.2.000cHOBaHMEe HEOOXOAMMOCTH M 1EJIM UCIOJIb30BAHUS BHIYHCIUTEILHON TEXHUKH sl
peuleHnst 3a1a49u

B stom pasnene TpebyeTcs 000CHOBATH 3KOHOMUYECKYIO 1IE€71€CO00pa3HOCTh M C(HOPMYIUPOBATH
L[EJIM UCII0JIb30BAHUS BBIYUCIUTENbHON TEXHUKH /1711 paccMaTpUBaeMoH 3a7jauu. 3/1eCbh HEOOXOAUMO:
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Puc.1. KonTekcrnas quarpamma
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\
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Puc.2. @ynkuuoHalibHas guarpaMma rnepBoro ypoBHs

- ONHCATh CYNIECTBYHOINYIO (MPeIMeTHYI0) TeXHOJIOTUIO BHITIOJIHEHHS BEIOPAHHOM /IS
paccMoTpeHus GQYHKIIUU YIPABJICHH (MM KOMIUIEKca PyHKIUI), T.€. yKa3aTh Ha OCOOCHHOCTH
pacuera nokasarese, yka3aTb NEpeYHH U UCTOYHUKH UCIOIb3YEMBIX BXOAHBIX TOKYMEHTOB,
MIEPEYHHU U aJ[pecaThl pe3yJbTaTHBIX JOKYMEHTOB, MeCTa MX 00paOOTKH, METOJIBI M TEXHHUYECKHE
CpeZCTBa, IPUMEHsIeMbIE IS X 00pabOTKH;

- TIPUBECTH CXeMbI IOKYMEHT0000pOTA /IS K&KIO0T0 JTOKYMEHTA U TaOJIHIIbI, COepKaIie
IparMaTu4eckue OLlEHKU MOTOKOB HHPOpMAaLUU (00BEMBI B TOKYMEHTAX, [TOKa3aTeNsIX U
CHUMBOJIaX 3a roji, Tpy/I0OBbI€ 3aTpaThl HAa UX 00PabOTKY 3a rojl, 4aCTOTY BOZHUKHOBEHUS U JIp.);

- BBISIBUTH OCHOBHbIE HEJOCTATKH, IPHCYIUE CYIIECTBYIOLICH MPAKTUKE yIIPaBIECHUS U
00pabOTKN IKOHOMUYECKOU HH(OpMaLUH.

ITpu TOM cnenyer cienarh akleHT Ha T€ HeJIOCTaTKH, YCTPaHEHUE KOTOPBIX
MPEIoIaraeTcss OCYyIECTBUTh B IPOEKTE, HAIPUMED:
- HaJIWYME OMO3JaHUH B MIOCTABKAX CHIPbs U MATEPUAIIOB;
HAJIMYHE BHIIJIAT IITPAQHBIX CAHKIIHMHA U HEYCTOCK;
MIPOCTOU 000PYIOBAHMS;
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HU3Kasi IPOU3BOIUTEIHLHOCTD TPY/AA B IPOU3BOJICTBEHHOM cepe;

HEBO3MOXXKHOCTh pacueTa IoKa3aTeliel, HeOOXOAMMBIX Ui yIpaBlIeHUS OOBEKTOM H3 -3a
CJIO’KHOCTH BBIYMCIICHUN MIIM O0JIBIIOro oObeMa HH(popMaIum;

BBICOKAs TPYI0EMKOCTb 00paboTKu nH(popMaluu (IpUBECTH 00bEMHO-BpEMEHHBIE TTapaMETPHhI);
HU3Kasl OTIEPATUBHOCTh, CHUYKAIOIIAs KAUECTBO YIPABICHHS OO BEKTOM;

HEBBICOKAsl JTOCTOBEPHOCTh PE3yJbTATOB PEIICHUS 3ala4d W3 -3a JyOJMpPOBaHUS IOTOKOB
uH(pOpMAIINH;

HECOBEPIICHCTBO OpraHu3aIuy cOopa ¥ PErucTpaIii UCXOIHOW HHPOPMAIINY;

HECOBEPIICHCTBO MPOIECCOB cOopa, mepenadyn, 00pabOTKH, XpaHEHHS, 3alUTHl LEJIOCTHOCTH H
CEKPETHOCTH HWH(POpPMAllMM W TPOLECCOB BBIAAYM  PE3YJIbTATOB PAacdyeTOB KOHEYHOMY
MOJIb30BATENIO U T.JI.

1.3. INTocTaHoBKa 3aga4u
B sToM myHkTe HE0OX0AUMO CPOPMYIUPOBATH 33/4a4y Pa3pabOTKU MPOEKTA U BBIACTUTh OCHOBHBIC

TpeOOBaHUsI K MPOEKTUPYEeMOil cucteMe 00paboTKu AaHHBIX. CTOUT ONMpEeAENTUTh THUIl MPOSKTHUPYEMOI
CUCTEMBI: 3TO MOXKET OBITh JIMAJIOTOBAsi CUCTEMA PELICHUS 3a/1a4¥l WK 00pabOTKU TpaH3aKIUH, CUCTEMA
MOAJEPKKH MPUHSITHS PEIICHUN WM KOMOMHUPOBaHHAs CHCTEMA.

[TocraHoBKa 3aaul MOXET CBOAMTCA K pa3pabOTKe TEXHUYECKOTO 3a/laHHs Ha IPOEKTUPYEMYIO

CHUCTCMY, BBIIIOJIHCHHYIO COTJIACHO Tpe6OBaHI/II>'I CTaHaAapTOB.

Mo>kHO onucaTh TaHHBINA MyHKT COTJIACHO CXeM€ MPUBEACHHOMN HIDKE.
1.3.1. Leab 1 Ha3HAYEHNE ABTOMATU3HPOBAHHOI0 BAPUAHTA PellIeHus 3a/1a49i

I_[e.m, pelmiCHus 3aaa4yu OOJI’KHA CBOJUTBCA K YCTPAHCHUIO TEX HEAOCTATKOB, KOTOPBIC ObLIH

OTMCYCHBI aBTOPOM B IIPCABIAYLIEM Pa3aciiC, IO3TOMY €€ MOXKHO pa3ACIUTh Ha JABC I'PYIIIIbI HOI{HGHGﬁZ

JOCTHKECHHS YJAydllleHHsl psifa Nmoka3aresieil BbINOJHEHUs] BRIOpaHHON (YHKIMH yHpaBjieHHs
Wi paboThl pacCMaTPUBAEMOTO IMOAPA3ICICHHS, WIH BCErO MPEANPUATHS B IeJoM ( Hampumep,
YBEJIMYEHUE BBIIYCKA MPOAYKIHMH, WM YBEIMYECHHE YHCIAa OOCITY)XHBAaEMbIX KJIHEHTOB,
COKpaIeHHE MPOCTOEB Ha . ..YMCJIO YaCOB U T. 1);

yiayullleHusl 3Ha4YeHMH MoKa3arTejedl KadecrBa o0padorkm wuHpopmanum ( Hanpumep,
COKpallleHHEe BpEeMEHU OOpabOTKM W TIONY4YEHHUs] ONEPATHBHBIX JAHHBIX JJIsi TPUHSATHS
YIpaBIEHUYECKUX PEIIEHUH; TMOBBIIIEHUE CTENEHU JIOCTOBEPHOCTH 00paboTKH HH(MOpMALINH,
CTENEHW €€ 3alllUIIEHHOCTH , TOBBIIIEHWE CTENEHW aBTOMATH3AIMH TIOJYYCHUS] TEPBUYHON
uH(pOpMallMY; YBEIWYEHUE KOJIMYECTBA AHATUTHUYECKUX IOKa3aTelel, MOoNydaeMbIX Ha 0Oasze
WCXOJIHBIX U T.J).

[Ipu onucanny Ha3HAYeHHs PELICHUS 3a/1a4d CTYACHTY CIEQYeT CAeNaTh aKIEHT Ha MepeYeHb TeX

GyHKIUHI ynpaBiieHus, KOTOpble OyAyT aBTOMAaTU3UPOBAHbl, IPU BHEJPEHNUHU IIPEIaraeMoro MpoeKTa.

IIpumep. HaznaueHneM peanu3anu OpOEKTa « ........... » MOYKET CILYXKHTb:
- aBTOMAaTH3alus MOJyYEHUS MO AMEKTPOHHON MOUYTE BXOAHBIX TOKYMEHTOB;
- aBTOMAaTH3allysl BBOJA, KOHTPOJISA U 3arpy3KH JaHHbBIX MEPBUYHBIX JOKYMEHTOB B 0a3y JlaHHBIX
C MCIMOJIb30BaHUEM dKPaHHBIX (OPM (J1aTh MEpPEUEHb);
- BeJleHHe (ailJIoB ¢ YCIOBHO-NIOCTOSIHHOM HH(popManueit B 0a3ze 1aHHbBIX;
- BBINIOJIHEHUE PACUYETOB U BblJJa4a PE3yJbTaTHBIX TOKYMEHTOB;
- BblJIaya CIPAaBOYHON MHPOPMAIUH:
a) IO perJaMeHTHPOBAHHBIM 3aIIPOCaM;
0) 1O HeperiIaMeHTHPOBAHHBIM 3aIIPOCAM.
1.3.2. OO0uasi XapaKkTepUCTHKA OPraHU3alMu pelleHus 3aaa4u Ha JBM

B nanHOM myHKTE aBTOpPY CJeIyeT pacKpbiTh TpeOOBaHUS K OyaylieMy MpPOEKTY yepe3 OTBET Ha

CJICOAYIOIIUEC BOITPOCHI:

- HM3MeHeHHsl B (PYHKIHMSAX IOJpPAa3JeIeHUs, CBA3aHHBIX CO cOOpoM, 00pabOTKON M BBITAueH
uH(pOopMaLnu;

- MCTOYHUKM TIOCTYIJICHHS OIEPAaTUBHOW M  YCIOBHO-TIOCTOSHHOM  HMH(OpManuerd u
NEPUOANYHOCTh €€ MOCTYIICHUS;

- 3Tanbl pEIICHHs 3a1adyd, MOCJeJ0BATEJbHOCTh M BPEMEHHOW PErIaMEHT UX BBIIOJIHEHUS,
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BBISIBJICHHBIE HAa OCHOBE PAaCCMOTPEHHOM B II.1.3. neKoMIo3uIMM 3a7ayd (IIpU 3TOM CIEAYeT
paccMOTpeTh 11eeco00pPa3sHOCTh ABTOMATH3alMM 3TAllOB M ONEpalui pelleHus 3a1add,
OLIEHUBAsI BO3MOXKHOCTD (hOpMaJIN3aluH CBA3eH MEXy HUMH);

- MOPSIAOK BBOJA NEPBUYHON MH(OpMauK (Ha3BaHUS TOKYMEHTOB) U M€PEUEHb UCIOIb3YEMBIX
AKpaHHBIX (PopM;

- KpaTKas XapaKTePpHCTHKA pe3yJbTaTOB (Ha3BaHUs pE3yJbTaTHBIX JOKYMEHTOB, 3KPaHHBIX
¢dbopM BbIIaun pe3yabTaTOB, IEPEUEHb PE3yIbTATHHIX (DAaiIoB, CHOCOOOB MX BBIAAYHM: HA HKPaH,
1eyaTh UM B KaHAJ CBSA3M) U MECT UX UCIOJIb30BAHUS;

- KpaTKasi XapaKTepUCTHKa CHCTeMbl BeleHMs QaiiioB B 0a3ze JaHHBIX (IepedyeHb (ailyioB
YCIOBHO-TIOCTOSSHHOM M ONEpaTWBHOM  MHGpOpMauueid, NepUuOANYHOCTh  OOHOBIICHMS,
TpeOOBaHUS 3aIUTHI LIEIOCTHOCTH U CEKPETHOCTH);

- PeKMM pelleHMsl 3aJa4d  ([IAKeTHBIM, JMAJOrOBBIM, C MHCIOJb30BAaHMEM METOJOB
TeNe00padOTKH U CMEIIaHHBIN );

- TEpUOAMYHOCTb PELLICHUS 3aJauu.

1.4, AHanu3 cylmecTBYIOIIUX Pa3padoToK H 000CHOBaHUE BHIOOPA TEXHOJIOTHH
NPOEKTHPOBAHUS

B aTom paznene cienyer OTMETUTh, HCIIONB3YIOTCS JIM MPH CYIIECTBYIOMICH TEXHOJIOTHH PEIICHUS
3aJjauu KaKue-Iu00 MpOrpaMMHBIE CPEACTBA U, €CIIM UCIONB3YIOTCS, TO KakuM o0pa3oM. Eciu Ha peiHKe
MPOrPaMMHBIX CPEJICTB CYIIECTBYIOT TOTOBBIC IMPOrPAMMHBIC PELICHHS, JKEIAaTEIbHO JaTh KpPaTKOE
ONMCaHUE U MPOBECTU aHAIM3 XOTs Obl OHON TakoW pa3pabOTKH, yKa3aB OCHOBHbBIE XapaKTEPUCTUKU U
(GYHKIIMOHATILHBIE BO3MOXKHOCTH.

OO030p pBIHKA TPOrPaMMHBIX CpPEICTB YAOOHO MPOBOIUTH ¢ Tomomibio Internet. Anpeca
UCTIOJIB3YEMBIX IPH 0030pe PECYPCOB CIIeAyeT T00ABUTH B CIIUCOK JIUTEPATYPhI KYPCOBOM pabOTHI.

3areM cienyeT OTMETHUTh, YeM, C TOYKM 3pEHHs] MPOrpaMMHOI peaju3alnud, TOJDKHA H OyaeT
OTJIMYAThCS TPOCKTUPYEMas TEXHOJOTHs PEIICHUs 3aJadyd OT CYIICCTBYIONICH, a Takke, MOoYeMy
HE00X0MMO pa3pabaThiBaTh HOBOE IMPOTPaMMHOE CPEJCTBO, M YE€M OHO JOJDKHO OTJIMYAThCS OT
CYIIECTBYIOIIUX.

Hanee CJIEyeT JaTh KPATKYIO XapaKTePUCTHKY COBPEMEHHBIX TE€XHOJIOTHii
NPOEKTHPOBAHUS, UCTIOJB3YEMBIX B JaHHOU paboTe, 000CHOBATH UX BBIOOP.

5. COJAEP)KAHUE BTOPOM T'JIABBI

[IpoekTHass YacTh KypcoBOM paOOThl SBISIETCS ONMCAHWEM pEIIeHUH, MNPUHATBIX MO BCel
BEPTUKAIM IPOEKTUPOBaHMA. [aBa nokKHa OBITh OCHOBaHa Ha HMH(OpMAIUM, NPEICTAaBICHHON B
aHAJIMTUYECKOW YacTu, 0000mate ee. [lo cyT, mpoekTHas 4acTh SBISETCS pelIeHHuEeM NMpoOJIeMaTUKH,
U3JI0KEHHOM B aHAJIWTHYECKOM vacTh, Ha A3bIKe HWHPOPMALMOHHBIX TexHojorui. IlosTomy
HEJONYCTUMO, €CIIUM IpU MPOEKTHUPOBAHMM HCIOJb3yeTcsl MHpopManusi o0 oOBEKTe YIpaBJICHUS, HE
OIMCaHHas B EPBOIl I1aBe.

2. Ilpoexmuposanue UC
2.1. Paspabomka ungopmayuonHol mooenu
2.2. IIpoexmuposanue unghopmayuonno2o xpanuruwa

15



2.2.1. Paspabomxa konyenmyanvrot mooenu bJ{
2.2.2. Paspabomxa noeuuecxoii mooenu b/
2.2.3. Paspabomxa ¢puszuuecxoti mooenu bBJ[
2.3. Paspabomka cyenapus ouanoea cucmemsvl ¢ NOab308amesem

2. IIpoexTupoBanne NC

2.1. Pa3paborka uHGOPMAIUOHHOI MOIeJTH
[TpoekTupoBanre MHGHOPMAITMOHHON MOJIEIU MPOU3BOIUTCS HA OCHOBE JAHHBIX IMOJYUYCHHBIX B
pe3ynbTaTe aHanusa mnpeaMeTHoi obmnactu. MHbopMalnoHHYI0 MOJENb 11e51eco00pa3Ho MpeACTaBUTh B
BHJIE TUArPaMMBbI IOTOKOB JIAHHBIX.
JluarpamMma  MOTOKOB  JaHHBIX  paspabarbiBaeTcsi 1o  merogoioruu  [eitna/Capcona,
Wonana//leMapxo. Jlts ee pa3paGoTku menecoobpasto ucnons3osath CASE - cpencrsa.
IIpu pa3paGorke aAumarpaMMbl TOTOKOB JIaHHBIX HaWOOJbIIEE BHUMAHUE CJEAYEeT YAEIUTbH
BBIJICTICHUIO:
*  BHEIIHUX CYIIHOCTEIl;
°  CHCTEM/IIOACUCTEM,
*  TIPOIECCOB;
°  HAKOIIHTEJICH JaHHBIX,
*  TIOTOKOB JIaHHBIX.
Buewmnue cywynocmu
BHemHsis cyniHocTh TpencTaBisieT co00il MaTepHallbHbIM mpeaMeT Wi (pu3ndeckoe JIUIo,
MPEJICTABIISAIONICe COOOKW HMCTOYHMK WM NMPUEMHHUK WHOOpMAIMW, HApHUMEp, 3aKa34HWKH, TEPCOHAI,
MOCTABIIMKH, KJIUEHTHI, ckiian. Omnpenenenre HEKOTOPOro o0beKTa MM CHCTEMbI B KaueCTBE BHEIIHEH
CYIIHOCTH YKa3bIBaeT Ha TO, YTO OHA HAXOJIUTCS 3a mpeaenamu rpanul ananuzupyemoit MC. B mpouecce
aHaJlM3a HEKOTOpbIe BHEUTHUE CYIIHOCTH MOTYT OBbITh IEPEHECEHbI BHYTPh JUAarpaMMBbl aHATTU3UPYEMOil
NC, ecnu 310 HEOOXO0AUMO, WIIA, HA00OPOT, YacTh mporeccoB MC MOxeT OBITh BEIHECEHA 3a TIPEEIIbI
JIUarpamMmbl U MpPeCTaBlieHa KaK BHEIIHSS CYITHOCTb.
Buemnsisi cymuocte o0o3HawaeTcs kBaapaTtoMm (puc. 3), paclojoKeHHBIM Kak Obl "Han
auarpaMmoin U OpocaroliuM Ha Hee TEeHb, JJI TOTO, YTOOBl MOYKHO OBIJIO BBIIECTUTH 3TOT CUMBOI CPEIU
Ipyrux 0003HAUYEHUH:

" "

3aka3unk

Puc. 3. BHemHss cyliHOCTh
Cucmempwl u noocucmemwl
[Toacucrema (Mnu cucteMa) Ha KOHTEKCTHOM Tuarpamme n3o00paskaercs ClIeyoImnuM

[Tone HOMepa

IToncucrema
obpazom (puc. 4).

00 CITY)KMBaHUSI KITHCHT

[lone nmenn MPOCKTUPOBIUKA

[Tone nmenu C [
Puc. 4. IToncucrema

HOMep MOACUCTEMBI CIIYXKUT IJId €€ I/IJIeHTI/I(l!I/IKa!!I/IE B_mone nmeHn BBOJMTCS HAaMEHOBAHHE
MMOACUCTEMBI B BUAC MMPCAJIOKCHUA C HO)IJ'IC)K&H.IHM 1 COOTBECTCTB
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OIIpEAEIEHUSIMU U IOTIOJTHEHUSMH.

Ilpoyeccor

[Iponiecc mpexacraBnsger coboil mpeoOpa3zoBaHHWE BXOJIHBIX IMOTOKOB JAHHBIX B BBIXOJHBIC B
COOTBETCTBUM C OIpPEJEJIEHHbIM alroputMoM. @Ou3MUYECKH TMpoLecc MOKeT ObITh peanu30BaH
Pa3NUYHBIMU CIIOCOOAMU: 3TO MOXKET OBITh MOApa3JefieHHe OpraHu3auuu (OTHEN), BBHINOIHSIONIEE
00paboOTKy BXOAHBIX JOKYMEHTOB U BBIIYCK OTYETOB, IpOrpaMMa, ammapaTHO pealu30BaHHOE
JIOTUYECKOE YCTPOUCTBO U T.J.

IIponiecc Ha quarpaMMe MOTOKOB AAHHBIX U300pakaeTcsl, Kak I0Ka3aHo Ha pHc.S.

2" 11 J1
[Tone Homepa >
[Tone umenun > Paccunrats
OCTaTOK CPEJICTB
I1 onB hu3n4B cKo ¥ peamuzanuu = y

Puc. 5. IIpouecc

HOMep nponecca CIIYKUT JId €ro I/II[eHTI/I(l)I/IKaHI/II/I. B mone nmenu BBOAUTCSA HAUMCHOBAaHHEC
mnmponecca B BUAC NPCAIOKCHNA C aKTUBHBIM HCABYCMBICICHHBIM IJIar0JIOM B HGOHpeI[eJIeHHOﬁ (bOPMe
(BLI‘II/ICJ'II/ITB, paccuuTarb, IMMPOBECPUTL, OIPCACINTL, CO31aThb, HOJ'Iy‘lI/ITB), 3a KOTOPBIM CICAYIOT
CYIICCTBUTCIILHBIC B BUHUTCIIbHOM IAJICIKE, HAITPHUMCEDP:

= "BBecTu cBeieHMA 0 KiIMeHTax";

"Boigath uHpopmanuio o TeKymux pacxoaax';
= "IIpoBepuTh KpeaUTOCIIOCOOHOCTD KIIMEHTA".

Hcrons3oBaHWe  TakuX  TIJIarojoB, Kak  "oOpaOortarp",  '"MoaepHHM3uUpOBaTh' WU
"OTpenakTUpOBaTh" O3HAYAET, KaK MPABHUIIO, HEJOCTATOYHO IIyOOKOE MOHMMAHUE JTaHHOTO MpoIecca 1
TpeOyeT JanbHEeNIero aHauumsa.

Nudopmanus B mose GU3NISCKON pean3aliiy MOKa3bIBaeT, KaKoe MoIpa3/Ie/ICHue OpraHn3aIii,
MporpaMMa WM armnapaTHoe YCTPONUCTBO BBIMIOIHSET JaHHBIH mpoiiecc.

Haxonumenu oannvix

HakonuTenp JaHHBIX NpeACTaBIsSeT cOO0M abCTpaKTHOE YCTPOMCTBO AJIsi XpaHEHUS! HHPOpMaIH,
KOTOPYIO MOXHO B JIF0OOH MOMEHT IIOMECTUTh B HAKOIUTEIb U Yepe3 HEKOTOPOE BpeMs U3BJIEUb, IPUYEM
CHOCOOBI TOMEUIEHUSI U U3BJICYEHUS MOTYT OBITh JIFOOBIMHU.

Hakonurenb AaHHBIX MOXKET OBITh peayin3oBaH (U3MYECKH B BUAEC MHUKPOQUINH, SIIUKA B
KapToTeKe, TaOIMIbI B ONEPAaTUBHOM NaMmsATH, ¢ailla Ha MarHUTHOM HocuTene U T.J. Haxonurens
JAHHBIX Ha JarpaMMe MOTOKOB IaHHBIX H300pakaeTcs, Kak MoKa3aHo Ha puc. 6.

D1| Ilonyuaemre cueTa

Puc. 6. Hakonurens maHHBIX
Hakonuteny nanHpix uaeHtuuuupyercs OykBod "D" u mnpousBosibHBIM uyHciaoM. Mws
HaAKOMMUTEJIs BEIOMpaeTcst U3 cooOpakeHust Hanbobeil HHHOPMATUBHOCTH JJIs1 IPOSKTUPOBIIUKA.
HakonuTenp 1aHHBIX B 0011IEM citydae sBIseTcss pooOpa3om Oynyiel 6a3bl JaHHBIX U ONHCAaHUE
XpaHAIMUXCs B HEM JaHHBIX JI0JDKHO OBITh YBSI3aHO C HH(OPMAIIMOHHON MOJIENBIO.

Tomoxu oannvix

[ToTox maHHBIX ompeaenseTr WHGOPMAIHIO, TEpPEeIaBaAEMyI0 4Yepe3 HEKOTOPOE COSIUHEHHE OT
WUCTOYHUKA K TPUEMHUKY. PeanbHBI MOTOK JaHHBIX MOXET ObITh WHGOpMaluel, mepenaBacMon IO
KabeIto MEeXTy IByMs yCTPONCTBAMU, MTEPECHIAEMBIMU TI0 TIOYTE MUChMaMH, MATHUTHBIMU JICHTAMH WA
JUCKETaMH, IEPEHOCUMBIMH C OJJHOTO KOMITBIOTEPA HA JPYTOW U T.1.

[ToTox maHHBIX HaA AWArpaMMe H300pakaeTcsl JIMHUEH, OKAaHUYMBAIOMIEHCS CTPENIKOM, KOTopas
MOKa3bIBaeT HampaBlieHHe moToka (puc. 7). Kakmplii MOTOK MaHHBIX HMMEET UMS, OTpaKalollee ero
coJiepKaHue.
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OTder o mp ofamax

DBr1b ecTH OTUET Ly FyxoroacTEo

0 Ipogaxax

Eyxrantepua
Puc. 7. TToTOK JaHHBIX

Ilocmpoenue uepapxuu ouazpamm nomoxKos OAHHbIX

[lepBbeiM marom npu noctpoeHun uepapxuu JIIJ] sBasercs MOCTpOE€HHWE KOHTEKCTHBIX JIHAarpaMM.
OOBIYHO TIPH TPOEKTHPOBAHUU OTHOCUTENBHO TpocThix MC cTpouTCcs €qMHCTBEHHAs: KOHTEKCTHAs
yarpamMma co 3Be3/1000pa3HOM TOIOJIOTHEH, B LIEHTPE KOTOPOW HAXOAWUTCS TaK Ha3bIBAEMbIN TIIaBHbII
IpoIecc, COCAMHEHHBIH C MPHEMHUKAMH M HCTOYHMKAMHU WH(OPMALUHU, IMOCPEACTBOM KOTOPBIX C
CUCTEMOH B3aMMOJICHCTBYIOT M10JIb30BATENN U APYTHE BHEITHUE CUCTEMBI.

Jia cnoxueix UC cTpoutcs nepapxusi KOHTEKCTHBIX AuarpamM. [Ipum 3TOM KOHTEKCTHas guarpamma
BEPXHETO YPOBHS COJEPKHUT HE €IUHCTBEHHBIN TIaBHBIN Mpoiiecc, a HabOp MOJCUCTEM, COCTUHEHHBIX
[IOTOKAaMHU JaHHbIX. KOHTEKCTHbIE JuarpamMmbl CIEAYIOLIET0 YPOBHSA JAETAIU3UPYIOT KOHTEKCT U
CTPYKTYpPY MOJCUCTEM.

[Tpumep ararpaMmBbl IOTOKOB JAHHBIX pa3paboTaHHOM cperacTBamMu BPwin, mpeacrasien Ha puc.S.

HEXOOHBE AaHHse o I "
AOUXOOHOU HaxnaoHos SReLlamun

oudnuomexu

Ganpoc Ha
cnuecanue 38nUch DarHbiX NO numepamype

Omemsl 1o orLcaHU0 4
3anpoc no numepamype
——————™ | rumepamypa

)

3anues OaHHbEK NO NOCMEBULUKEM

VIHGIODMELR OGN GRLCaHLR

Cnucanue

Mhghopmayus no NOCMAOLIUKIM

VHHOPMELUUS N0 CRILCEHULO

z
MHGOPMELUR CNA (POPMUPOBIHLA OIMHEMHOCML

3anpoc Ha OOPMUPOBEHLIE
Buiobimue

. AKm O coucanuu omsemuocmy ]
Jogymermsl 2 N ¢

MHpOpMauLs Ona omvema AKmM O cnucaruy, KCY

vl

Puc.8. IT1J] mporiecca ydeTa MaTepUalibHBIX [IEHHOCTEH OMOIMOTEKN
2.2.  IlpoekTHpoBaHue NHPOPMALMOHHOIO XPAHUIHINA

TpaguionHo npouenypy NpoeKTUpoBaHUs 0a3bl IaHHBIX Pa30MBAIOT HA TPU ATama, KaxAbld U3
KOTOPBIX 3aBEPILIACTCS CO3/IaHUEM COOTBETCTBYIOIIEH MH(POPMAITMIOHHON MOEIIH.

Otan 1-i. KoHnentyanbHOE MPOEKTHUPOBAHUE - CO3/IaHKE TpECTaBleHus (cxembl, Moaenu) b/l,
BKJIIOYAIOIIETO OMpEeesieHHe BaKHEHIIUX cymHocTe (Tabiaui)) W CBsi3ed MEXIy HUMH, HO HE
3aBucsero ot Mmoaenu b/l (mepapxuueckoil, ceTeBoi, penssUOHHON U T. 1.) U GU3NYECKON peaan3anuu
(nenesoit CYB/I).

Ortan 2-i1. Jlornueckoe NPOEKTUPOBAHUE - Pa3BUTHE KOHLENTYaJbHOro IpexacrasieHus b/l c
Y4ETOM MPUHUMAEMON MOJIENN (MepapXUUeCKOM, CeTeBOM, PENIIIMOHHON U T.11.).

Oran 3-il. PuU3MYecKoe MNPOCKTUPOBAHHME - pa3BUTHE Jiormdyeckod wmoxaenu bJ[ ¢ yuerom
BbIOpanHoi nenesoit CYB/I.

KonuenTyanbHOe U JTIOrHuecKkoe MpOeKTUPOBAHNE BMECTE HA3BIBAIOT TAKXKE UHGOI02UYECKUM UITU
CeMAHMUYECKUM NPOEKMUPOEaAHUEM.

B Hacrosimee Bpemst st npoektupoBaHus b/l aktuBHO ucnombs3ytorcsi CASE-cpenctsa, B
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OCHOBHOM OpHCHTHpPOBaHHbIe Ha ucnosnb3oBanue ERD (Entity - Relationship Diagrams, ouacpammol
«cyuHocmv-c643b»). C UX TIOMOIIBIO ONPENENAIOTCS BaKHbIE ISl TMPEAMETHOM 007acTh OOBEKThI
(CYIIHOCTH), OTHONICHHUS APYT C APYroMm (CBsi3u) U MX CBoicTBa (arpuOyThi). Cienyer OTMETUTh, YTO
cpenctBa npoektupoBanus ERD B 0CHOBHOM OpuMeHTHPOBaHBI Ha pelsiuoHHbIe 06a3bl qaHHbIX (PBJI), n
€CIIM  CYIIECTBYET HEOOXOAMMOCTb MPOCKTHPOBAHUS JIPYrOMl  CHUCTEMBI, CKaXeM OOBEKTHO-
OpPUEHTUPOBAHHOM, TO Jy4Ille U30paTh APYyrue METOIbl IPOCKTHUPOBAHHUS.

OcHosHble 3neMeHTsl ERD niepeunciiensl Huxe.

Cywynocmo (mabnuya, 6 PBJ] - omnowenue) - peanbHbBIA JTUOO0 BOOOpa)KaeMbIii OOBEKT,
UMEIOIIMK CYIIECTBEHHOE 3HAUYEHHUE ISl paccMaTpUBaeMOW MpeaMeTHOW obnactu, uHpOpMarus o
KOTOPOM TOJUICKUT XpaHeHuto. Eciau Beipaxarbcs TOUHee, TO 3TO He 00BEKT, a Habop 0OBEKTOB (KJI1acc)
C OJMHAKOBBIMU cBoiicTBamu. [Ipumepshl cylmHoCTEN: pabOTHUK, J€Tallb, BEAOMOCTb, PE3YJIbTaThl CAAYU
9K3aMeHa U T. [I.

Oxzemnuap cywnocmu (3anucw, cmpoxa, 6 PBJ] - kopmedic) - YHUKAIBHO UACHTH(PHUIUPYEMBI
OOBEKT.

Ces3b - HEKOTOpasl accoLMalus MEXIY ABYMs CYIIHOCTSIMH, 3HauMMas JJIsl paccMaTpUBaeMOM
npeaMeTHoM obnactu. [Ipumepamu cBsi3ei MOTYT SIBISITHCSI POJICTBEHHBIE OTHOIICHHSI  «OTEL-ChIHY,

IIPOU3BOJICTBEHHBIE - «HAYAJIbHUK-TI0TYMHEHHBII WIH
MIPOU3BOJILHBIC - «MMETh B COOCTBEHHOCTH», «00JIaJaTh CBOWCTBOM.

Ampubym (cmonbey, none) - CBOUCTBO CYIIIHOCTH WJIU CBSI3H.

bonpmmuacTBO  coBpemenHbix CASE-cpencTB  MoaenupoBaHUs — JIaHHBIX, KakK —IPaBUIIO,
MOJICP)KUBAET HECKOJIBKO TpadUYecKux HOTAUH MOCTpOeHUs WH(POPMAIMOHHBIX Mozeneid. B
yacTHocTH cucteMa ERwin ¢upmer Computer Associates momnepxkuBaer ase Hotanuu: IDEF1X u IE
(amrn. Information Engineering - wH(pOpManuoHHOE NPOEKTUPOBaHWE). JlaHHBIC HOTAIMH SBISIFOTCS
B3aMMHO-OJIHO3HAYHBIMHU, T. €. MepeXoj OT OJHOM HOTAIMH K JIPYrodl M 0OpaTHO BBINONHsIETCA Oe€3
oTepu KauecTBa Mojienu. OTauune MeXAy HUMHU 3aKIF04aeTCs JUIIb B (opMe OTOOpaKEHUs DJIEMEHTOB
MOJIETIH.

[Ipu ucnonwszoBanuu aod6oro CASE-cpencTsa BHavyasie crpoutcs jJjorudeckas moaens b/l B Bune
auarpaMmbl C YKa3aHHEM CYIIHOCTeM M CBsi3ed Mexay HUMH. Jlocuueckou Mmooenvio Ha3bIBAETCS
YHHUBEpPCAJIbHOE NPEJCTaBICHUE CTPYKTYphl IJaHHBIX, HE3aBHCHUMOE OT KOHEUHOW peanan3anuu 0azbl
JAHHBIX M anmapaTHoi ruiargopmel. Ha ocHOBaHMM MOJTY4E€HHOW JIOTMYECKOH MOJENHM NepexoisiT K
¢busnueckoil Moienu JaHHbIX. Pusuueckas modens MPEACTaBIseT co00il quarpammy, CoAepKallyo BCO
HeoOxoanMyto uHpopmaruto i reaepaunu b/ 1 konkpernoit CYB/l unm naxe KOHKpETHON Bepcuu
CVYB/. IlepeuricieHHblil BbIIIE MOPSIOK ACUCTBUN Ha3bIBaeTCs npsamoe npoekmuposanue b/ (Forward
Engineering DB). CASE- cpejicTBa MO3BOJISIIOT BBIMOJHATH TaKKe oOpamHoe npoexmuposanue bBJJ
(Reverse Engineering DB), T.e. Ha ocHOBaHMHM cucTeMHOro Katanora b/l moctpouth (usmdeckyio u,
Jajee, JIOTHYECKYI0 MOJIENb JaHHBIX.

Jlanee paccmatpuBaeTcs MpoLeaypa IpsiMOro MPOEKTUPOBAHUS € UCIIOJIb30BAHUEM METO/I0JIOTHH
IDEF1X.

2.2.1. Pa3paboTka koHuentyajabHoii mogeaun bJ{

Llenv xonyenmyanvbHo20 NpoeKMuUpoéanus - CO3JIAHME KOHLENTYaJIbHOW MOJEIN JAHHBIX HA
OCHOBE TPEACTaBICHUNH O NPEIMETHOM OO0JIACTH KaXJIO0ro OTAEIbHOI0 THIIA [OJIb30BaTENeH.
Konyenmyanovuas moodens mpenctaBisieT coOON ONUCaHUWE OCHOBHBIX CYIIHOCTEH (Tabmui) U cBs3el
Mexay HUMH Oe3 yuera nmpunatoil mogenu b/l u cunrakcuca neneBoit CYB/]. Yacto Ha Takoii Mojaenu
OTOOpaXKarOTCS TOJBKO WMEHA CYyIIHOCTeH (Tabmuiy) Oe3 ykasaHus uX arpuOyToB. [Ipedcmasnenue
noav3oeamens BKIIOYAeT B ce0s JAaHHBIE, HEOOXOAUMBIE KOHKPETHOMY IOJb30BATENIO JUISl TPUHSATHS
pelIeHn WM BBHIIOJHEHUS! HEKOTOPOTO 3aJaHUsl.

Huxe paccmaTtpuBaeTcst IOCIe10BaTENbHOCTD 11aroB MIPU KOHLIENITYAJIbHOM NIPOEKTUPOBAHUH.

1. Buloenenue cywnocmel.

IlepBplii mar B MOCTPOEHUM KOHLENTYaJIbHOM MOJENHM [AaHHBIX COCTOMT B OIPEAEICHUH
OCHOBHBIX OOBEKTOB (CYLIHOCTEH), KOTOpPbIE MOTYT HHTEpPECOBATh IOJb30BATENs U, CJIEI0BATENIbHO,
nowkHel xpanutbes B BJl. Ilpu nammumm QynkumonansHoit moxenn IDEF0O mpooGpasamu Takux
00BEKTOB SIBIISIFOTCS BXOJIBI, YIIPABICHUSI M BBIXOJbI. Ele mydme s 3Tux 1enei ucnonab3oBats DFD.
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[IpooGpazamMu 0OBEKTOB B 3TOM ciydae OyayT HakomuTenu IaHHbIX. Kak ObUIO OTMEUEHO BBILIE,
HaKOIMTENb JTAHHBIX SIBISICTCS COBOKYIMHOCTBIO TaOiuIl (HA0OpOM OOBEKTOB) WIJIM HEMOCPEACTBEHHO
tabnmunei (o0bexToMm). Jlmst Gonee peranbHOro ompeeneHuss Habopa OCHOBHBIX OOBEKTOB HEOOXOIUMO
TaK)Ke MPOaHaTU3UPOBATh MOTOKHU JIaHHBIX U BECh METOJMYECKUN MaTepuai, TpeOyeMblid s peleHus
3amaun. Hampumep, [uig 3amaud  ONpeneieHus AOMYCKaeMBIX CKOPOCTEH OCHOBHBIMH OOBEKTaMH
(Habopamu OOBEKTOB) SBIISIIOTCA: HOPMATHUBHO-CIIpaBOYHas WHopmanus, uHbopmamus o0 ydacTKax
JIOpOTH, 33JaHUs HAa pacdeT, BEJOMOCTH JOMYCKaeMbIX CKOpocTeii M T. 1. B Xozme ananmmza u
MPOEKTUPOBaHUSI WH(GOPMAIMOHHON MOJENNn Ha0Ophl OOBEKTOB MOJIKHBI OBITh JETATU3UPOBAHbI.
Hanpumep, coctaBHO# 00BeKT «uH(OpMAIs 00 ydacTKax JOPOTH» C YU4ETOM CIEeHU(UKU peraeMon
3amaun TpeOyeT pa30ueHHs Ha OTAEIbHBIE COCTABIAIOIIME: YYAacTKH, IYTH, pa3delibHble ITYHKTHI,
KUJIOMETPax, IUIaH, BEpXHEEe CTPOCHHUE YT U T. 1.

Bo3moxHbBIE TPYAHOCTH B OIIpeIeTICHUN O0OBEKTOB CBSI3aHBI C MCIOJB30BAHUEM MTOCTAHOBIIMKAMU
3aJauu:

- TNPUMEPOB U AHAJOTUH MpPHU ONUCAHUU OOBEKTOB (HampuUMep, BMECTO O0OOOIIAIONIErO MOHSATHS
«paOOTHUK» OHM MOTYT YIOMHMHATh €ro (YHKIMM WId 3aHUMAEMYyI0 JIOJDKHOCTB!
«PYKOBOJUTEIIbY, «OTBETCTBEHHBI», KKOHTPOJIEP», «3aMECTUTEIIbY);

- CHHOHUMOB (HampHMep, «IOIyCKaeMasi CKOPOCTb» M «yCTAaHOBJICHHAs CKOPOCTBY, «pa3padoTKa»
U «IPOEKT», «0apbepHOE MECTO» U «OTPAHHUUEHUE CKOPOCTHY);

- OMOHHMMOB (Hampumep, «IIporpamma» MOXKET 0003HayaTh KOMITBIOTEPHYIO HpPOTpaMMy, ILUIaH
npecTosmel padoThl UM IPOrpaMMy TeNenepeaay).

Jlanexo He BCerJa O4eBUIHO TO, YEM SIBIISIETCS ONPEEICHHBIA 00BEKT - CYITHOCTBIO, CBSI3bIO MIIN
aTpubyrom. Hanpumep, kak cienyet kiacCUpUIMPOBATh «ceMeHbIi Opak»? Ha mpakTuke 3T0 MOHSTHE
MOXXHO BIOJTHE OOOCHOBAaHHO OTHECTHM K JIO0OH M3 YIOMSHYTHIX KaTeropwil. AHAIHM3 SBISETCS
CYOBEKTUBHBIM IPOLIECCOM, MTOITOMY DPa3IUYHBbIE Pa3pabOTYUKU MOTYT CO3JaBaTh pa3Hble, HO BIIOJHE
JOMyCTUMBIE WHTEPIPETAlMA OJHOTO M TOro ke (hakra. BeiOop BapmaHTa B 3HAYMTENBHOW CTENCHU
3aBHCHT OT 3/IpaBOTO CMBICJIA U OIBITa MPOSKTUPOBIIHKA.

Kaoicoas cywnocmo dondcna 0o61adamos HeKOMopuIMU C8OUCMBAMU.

JOJKHA UMETh YHUKAJIbHOE MM, M K OJHOMY M TOMY € UMEHU JOJDKHA BCErja MPUMEHSThCS
OJTHA U Ta YK€ WHTEPIPETAIIHS,;

- o0najnaTh OJHUM MJIM HECKOJbKUMH aTpUOyTaMH, KOTOpbIE JIMOO MpUHAAIEKAT CYLUTHOCTH, JIUO0
HACIIEYIOTCSI Yepe3 CBS3b;

- o0nanaTh OJHUM WM HECKOJBKMMHU aTpuOyTaMu (IEpBUYHBIM KJIHOYOM), KOTOpPbIE OJAHO3HAYHO
UACHTUPUIHPYIOT KaXIBI SK3EMIUISIP CYITHOCTH, T. €. JIENAI0T YHHKAJIBHOW KaXKIYIO CTPOKY
TaOJIUIIBL;

MO>KET 001a/1aTh JIFOOBIM KOJIMYECTBOM CBSI3E€H C APYTUMU CYLTHOCTSMHU.

B rpadpuueckoit Hotauuu IDEF1X ans oroOpaskeHHsI CYLTHOCTH MCIONB3YIOTCS 0003HaueHMUs,
n300pakeHHbIE Ha puc. 9.

Y YaCTKM

— He3aBHMCKMaA CYLWWHOCTE

[y T

— 3aBrCKkManR CYLWHOCTE

Puc. 9. CymHoctu

Cymuaocts B Metomosoruu  IDEF1X  sBnsiercs  me3zasucumoti  (cunbhou, pooumenvbcKol,
OOMUHAHMHOU, 67a0enbyeM), €CIU CYIIHOCTb He 3aBUCUT OT CYIIECTBOBaHMSA JAPYroi CYIIHOCTH
(IpyrumMu clioBaMH, Ka)bIHd 3K3EMIUISP CYIIHOCTH MOXET ObITh OJHO3HAUYHO HAEHTH(dUIMpOoBaH 0e3
OTIpeJIeJIEHUS €T0 CBA3EH C IPYTUMHU CYLITHOCTSIMH, WIM YHUKAJIBHOCTD SK3EMILISIpa ONPEENIIeTCs TOIbKO
coOcTBeHHbIMU aTpuOyTramu). CyIIHOCTh HAa3bIBAETCS 3asucumol (cnabot, oouyepueu, NOOYUHEHHOI),
€CIi €€ CYIIECTBOBaHME 3aBUCUT OT CYILIECTBOBaHMSA JAPYrux cymHocted. TepmuHomorus
«POIUTEIBCKASY - «IOUEPHSS» M «BIAJCICN» - «ITOMYMHEHHBI» TAKKE€ MOMKET HCIIOJIBb30BaThCS B
OTHOIICHHUHU JIBYX 3aBHCHMBIX CYIIHOCTEH, €CIIU 3K3EMIUIIPbl OJHOM U3 HHUX (Jl0uepHeH, MOAYMHEHHOMN)
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MOTYT OBITh OJHO3HAYHO ONPEAETCHBI C HCIOJIb30BAHUEM O3K3EMIULIPOB JAPYrod (pOIUTEIBCKOM,
BJIQ/IETIbIIA), HECMOTPS Ha TO, YTO BTOPas CYIIHOCTh B CBOIO OUEPE/Ib 3aBUCHUT OT TPEThEH CYIIHOCTH.

2. Onpedenenue ampudymos.
Kak mnpaBuiio, arpuOyThl yKa3bIBAIOTCS TOJBKO JUIS CyIIHOCTEH. Eciam y CBSI3W HMEIOTCS

aTpuOyTHI, TO 3TO YKa3bIBAaeT Ha TOT (PaKT, YTO CBS3b fABISAETCA CYIIHOCTHIO. Camblii pocToil crocod
oIpezieTIeHus] aTpuOyTOB - MOCJIE UASHTU(UKAIMY CYIIHOCTH WJIM CBS3HM, 33/1aTh cebe Bompoc «Kakyio
uHpopMaLnIo TpeOyeTCs XpaHUTH O ...7». BbIsBIeHHBIE aTPHOYTHI MOTYT OBITH CIIEAYIOIINX BU/IOB:

MPOCTOM (aTOMapHBIM, HEAEIUMBIM) - COCTOUT K3 OJHOTO KOMIIOHEHTa C HE3aBHCHUMbBIM
CYIIIECTBOBaHHEM (HAIPUMEp, «IOKHOCTh paOOTHUKAY», «3apIliaTay, «HOpPMa HEMOTalleHHOro
YCKOPEHUS», «pauyc KpUBOI» U T. 11.);

COCTAaBHOM (IICEBAOATOMAPHBIN) - COCTOUT M3 HECKOJbKUX KOMIOHEHTOB (Hampumep, «DUO»,
«anpec», u T. A.). CTeneHb aTOMapHOCTU aTpUOYTOB, 3aKJIabIBa€Mas B MOJIENb, ONpEesaeTcs
paspaboTtunkom. Ecnu ot cuctemsr He TpeOyeTcs BRIOOPKH BCEX KIMEHTOB ¢ amuiueil FiBaHos
WM TpOKHUBarOIKX Ha yinuie KoMcoMonbckol, To cocTaBHbIe aTpHOyThl MOXKHO HE pa30uBaTh
Ha aTOMapHBIE;

OJTHO3HAYHBI - COAEPKHUT TOJBKO OIHO 3HAYEHHE [UIsl OJHOTO SK3EMIUIpa CYIIHOCTU
(HarpuMmep, y KpUBOW B IJIAHE MOXKET ObITh TOJIBKO OJHO 3HAYEHME pajuyca, yria IoBOpOTa,
BO3BBIIICHUS HAPYKHOTO pelibca U T. 1.);

MHOTO3Ha4YHBIN - COAEPKUT HECKOJIBKO 3HAUEHUH (HAlpUMEp, Y OJHOTO OTACNICHUS KOMIaHUU
MOJKET OBITh HECKOJIbKO KOHTAKTHBIX T€JIC(POHOB);

MIPOU3BOJIHBIN (BBIUUCISEMBIN) - 3HAUCHHE aTPHOyTa MOXKET ObITh OMPEAENICHO MO0 3HAYCHUSIM
JIpyrux arpuOyToB (HampUMep, «BO3PACT» MOXKET ObITh ONPEIENIECH IO «IaTe POXKACHUS» U
TEKyIIeH JaTe, yCTaHOBJICHHON Ha KOMITBIOTEpE);

KIIFOUEBOM - CIY)KUT 71l YHUKAIbHOW HICHTH(PHUKAIUU HK3EMIUIspa CYIIHOCTH (BXOIUT B
COCTaB MEPBUYHOIO KJIH0Ya);

HEKJIIOUEBOM (OnMcaTenbHbIN) - HE BXOJAUT B IEPBUYHBII KIIIOY;

00s13aTENBbHBIN - IPH BBOJIC HOBOT'O 3K3EMILISIPA B CYIIHOCTh WM PEIAKTUPOBAHUU 0053aTEIIbHO
yKa3bIBAETCs JONMYCTUMOE 3HA4eHHE aTpuOyTa, T. €. OHO IOCIE PEJAKTHPOBAHUS HE MOXKET
ob1Th HeonpeaeneHHbIM (NOT NULL).

[Tocne onpenenenust aTpuOyTOB 3aAIOTCS UX QOMEHbL (001aCMU OONYCIMUMBIX 3HAYEHULL).
3ajaHue JOMEHOB oOmpenenseT Habop IOMyCTHUMBIX 3HAueHUH ansi arpuOyTa (HECKOIbKUX

aTpuOyTOB), a TaKXke THUII, pa3mep U ¢popMaT arpudyTa (aTpuOyTOB).

Ha ocHoBaHMH BBIACICHHOIO MHOXECTBA anI/I6YTOB AJId CYHIHOCTH OIpPEACIACTCA Ha60p

Kkimouedl. Krrou - OOMH WIM HECKOJbKO aTpUOyTOB CYIIHOCTH, CIYXKallMX JUIsl OJHO3HA4YHOMN
I/I)IGHTI/I(i)I/IKaHI/II/I €€ OK3CMINIIAPOB UIIN OJId UX 6BICTpOFO IIOHUCKaA. BI:I)I@J'ISIIOT CICOYIOIMUC TUTIBL KITFOUEe:

cymnepkitod (superkey) - arpuOyT UM MHOXECTBO aTpUOYTOB, KOTOpOE

€IMHCTBEHHbIM 00pa3oM UAECHTU(DULIHPYET OSK3eMIUIAp CymHOCTH. Cynepkiod MOXKET
COJIEpKATh <JIMIIHHE» aTpHOYyThl, KOTOPble HE0OA3aTeNbHBI I YHUKAIBHOM MACHTU(DUKAINN
sk3eMInsipa. IIpu nmpaBUIBHOM IHPOEKTUPOBAHUM CTPYKTYpel b/ cynmepkirouom B Kaxaou
CYIIHOCTH (Tabmu1ie) OyaeT SABISATHCS MOJTHBIA HAa0Op ee aTprOyTOB;

NOTeHIMANBHBIA KoY (potential key) - cymepkiod, KOTOPBIM HE COACPKHUT MOJAMHOXKECTBA,
TaKKe SABILIIOUIETOCS CYNEPKIIOYOM JaHHOM CYIIHOCTH, T. €. CYINEpKIIo4, COJep Kallui
MUHUMAJTBHO HEOOXOIUMBI HAOOp aTpuOyTOB, €IMHCTBEHHBIM 00pa30M UACHTU(DHUIIMPYIOIINX
AK3eMIUISP CYIIHOCTH. CYIIHOCTh MOXKET UMETh HECKOJbKO MOTEHIHAIBHBIX Kitouei. Ecim
KIIF0OY COCTOUT M3 HECKOJBKUX aTpuOyTOB, TO OH HAa3bIBAE€TCS COCTaBHBIM KitodoM. Cpenu
BCETO MHOECTBA MOTCHIIMAIBHBIX KIFOUEH IS OJTHO3HAYHON HICHTU(PHUKAIUHA IK3EMILIIPOB
BBIOMPAIOT OJIMH, TaK HAa3bIBA€MBIM TMEPBUYHBIN KIIOY, UCIOJIB3YeMbId B JaimbHEHIIEM Jis
YCTaHOBJICHHS CBA3€EU C IPYTUMU CYIIHOCTSAMU,

NepBUYHBIN KiItoY (primary key) - MOTeHUMANbHBIA K04, KOTOPHII BHIOpaH JUIsl YHUKAJIbHOU
UICHTU(PUKAIIIH SK3EMIUISIPOB BHYTPH CYIIHOCTH;
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= aJgpTepHaTHBHBIC KiItoun (alternative key) - moTeHIMambHBIE KIIOYH, KOTOPHIE HE BHIOpPAHBI B
Ka4yecTBE MIEPBUYHOTO KITIOYA.

Ecnun nekuii atpulyr (Habop aTpuOyTOB) MPHUCYTCTBYET B HECKOJIBKHX CYIIHOCTSX, TO €TrO
HAJIMYME OOBIYHO OTPAKACT HAJTMYME CBA3H MEXIY SK3eMIULIpaMHU ATHX CYHIHOCTEeH. B kaxmoil cBsizu
OJlHa CYIIHOCTb BBICTYNAET KaK POJIUTENbCKAs, a pyras - B poJid AO4YepHEH. DTO O3HA4aeT, 4To OJUH
9K3EMIUISIP POAUTEIBCKOM CYIIHOCTH MOXKET OBITh CBSI3aH C HECKOJIBKMMHU dK3eMIUIIpamMu jouepHeit. s
HNOJICP)KKH ITUX CBA3eH 00€ CYLIHOCTH JOJKHBI COZAEp:KaTh HAOOpbl aTpuOyTOB, IO KOTOPHIM OHHU
CBA3aHbl. B pOOMTENBCKOM CYHIHOCTM 3TO IIEPBUYHBIM KIIOY. B 104YepHeW CymIHOCTH JJIs
MOJICJIMPOBAHUS CBSI3U JOJKEH IPUCYTCTBOBAaTh HAOOp aTpuOYyTOB, COOTBETCTBYIOILUN HNEPBUYHOMY
K04y poauTenbckoi. OAHAKO 3/1eCh 3TOT HAabOp aTpuOyTOB YK€ SIBJISETCS BTOPHUYHBIM KITFOUOM.
JlanHbIi HAO0Op aTPUOYTOB B JOUSPHEH CYLIHOCTH HPUHSATO HA3BIBATh HeuHUM Kitouom (foreign key).

Paccmotpum mpumep. Ilycts umeercs Tabnwma, coneprkamiasi CBEICHHS O CTYJCHTE, CO
CIIETYIOIIUMHU CTOJOIAMH:

= (ammus;

= HMS;

= OTYECTBO;

= JlaTa POXKIICHUSI,

= MECTO POXKICHUSI,

= HOMEp TPYIIIIbL;

= HWHH;

= HOMep MmeHCUuoHHOro cTpaxoBoro ceunerenbera (HIICC);
= HOMEp MacropTa,

= JIaTa BbIJa4yM Macropra;

= OpraHM3aIWsl, BBIABINAS TACTIOPT.

JUis Kakaoro SK3eMInisipa (3almucH) B KayecTBE CYNEpKIYa MOXKET ObITh BHIOpaH Bech Habop
aTpuOyToB. [loTeHIIMaIbHBIMY KiTI0UaMU (YHUKaJIbHBIMU UAEHTU(DUKATOPAMH) MOTYT
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OBITh:
« HWHH;
= HOMEp MEHCHOHHOTO CTPAaXxOBOTO CBUCTEILCTRA,

= HOMEp MacrnopTa.

B kadecTBe YHUKaIBbHOTO HWACHTU(PHUKATOPA MOXKHO ObUIO OBl BBHIOpaTh COBOKYIHOCTB
aTpulyToB «Pammmus»+«msan+«OT4ecTBO», €Ciii BEPOATHOCTh yueObl B BY3€ JBYX IOJHBIX TE30K
Obu1a OBl paBHA HYJIIO.

Eciu B cymHOCTM HET HU OJHOW KOMOMHAIMHM aTpuUOyTOB, MOAXOIALIEH Ha pOJb
NOTEHIMAJIBHOTO KII0Ya, TO B CYIIHOCTh JOOABISIOT OTICNIBHBIA aTpuOYT - cyppocamHuli Koy
(uckyccmeennwill Ko, surrogate key). Kak mpaBuio, TUIT TaKoro aTpuOyTa BEIOUPAIOT CUMBOJIBHBIN
wi yuciaoBoi. B Hexoropbix CYBJ/] MMeETCS BCTPOEHHBIE CPEJCTBA M'EHEpAlMU U MOAJEpKaHUs
3HAUYCHHUM CypporaTHbIX Kitoued (Hampumep, MS Jlccess). Takke CTOUT OTMETHTh, YTO HEKOTOPHIE
pa3pabOTYMKH BMECTO TMOMCKA MOTEHIHAIbHBIX KJIIOUEi M BbIOOpA M3 HUX MEPBUYHOTO B KAKAYIO
CYIITHOCTb J100aBIISIIOT UCKYCCTBEHHBIN aTpUOyT, KOTOPBIM B JalbHEUIIEM U UCIOJB3YIOT B KAaUeCTBE
NEPBUYHOTO KJIH0Ya.

B votammu IDEF1X arpubyTthl n300pa)kaloTCs B BHJE CIHCKa UMEH BHYTpH OJoka
CYIIHOCTU. ATpUOYTHI, ONpPENCNAIOIINE NEPBUYHBIM KIIIOY, pPa3MELIAIOTCS HaBEpXy CIUCKAa U
OTIIEJISIFOTCS. OT JAPYruX aTpuOyTOB TOpH30HTaIbHOW deprToil. IlpenBaputenvHas uaeHTU(UKALNS
aTpu0OyTOB Ha IpUMeEpe JBYX CYIIHOCTEH noka3zaHa Ha puc. 10. YV He3aBUCHMOIl CyLIHOCTH
«Y4acTKu» B Ka4eCTBE MEPBUYHOIO KJII0OYA HA3HAYEH CYPpPOraTHBIA KIIOY, Y 3aBUCUMOM CYLIHOCTH
«ILany - mepBUYHBIN KIIIOY COCTABHOM, COCTOSIIUMN U3 MATH aTPUOYTOB.

YyacTku [MnaH

WUpeHTndukaTop yyacTka WUpnentudmnkatop yuyactka (FK) Wpentudmkartop nytm (FK) Kunometp Havyana kpuBon lNMukeTt
Hayana kpuBoh MeTp Hauyana kpuBon Kunometp koHua kpuBou [MukeT KoHua kpuBow MeTp
KoHUa kpuBo# oBOPOT KpMBOW Paguyc kpuBoi Yron noBopoTa KpyBon [inuHa 1-i nepexoaHoin
KpuBoW [inuHa 2-h nepexoAHoOW KpuBoOW YKINOH oTBoAa 1-M mepexoAHOW KpvMBOM YKNOH oTBoAa 2- nepexogHon Kpueoil BosBbiweHue
HapyxHoro penbca Tun penbc 3ntopa wnan Poa 6annacta

HaumeHoBaHue y4dyacTKa

Puc. 10. CymHoctn
3. Onpeoenenue ceaszell.
Hauboiee xapakTepHBIMH THTIAMHU CBSI3€H MEXKIY CYIIHOCTSIMU SIBIISTFOTCSI:
= CBS3M THIIA «YaCTh-1IEJI0€», ONpeAesieMble OOBIYHO IJIAroJIaMi «COCTOUT U3», «BKIIHOYAET
U T.IL;
= KJIaccu(uUupyroIye CBA3U (HalpuUMep, «TUIl - TOATUID», «KMHOKECTBO - DJIEMEHT», «o0l1ee
- 4aCTHOE» U T. 11.);
= I[IPOM3BOJICTBEHHBIE CBSA3H (HANpUMep, «HaYaIbHUK-TIOJUYNHEHHBIN);
= (yHKIMOHANBEHBIE CBSI3M, ONpEACNseMble OOBIYHO TJIATOJAMHU <«IIPOU3BOJUTY, «BIHSETY,
«3aBHCHUT OT», «BBIUUCIIAETCS MO U T. II.
Cpenn HUX BBIIENSIOTCS TOJNBKO T€ CBSA3HM, KOTOPBIE HEOOXOIWMBI JUIS YIIOBIIETBOPCHHS
TpeboBanuii k pazpadotke b/I.

CBs13b XapakTepHU3yeTcs CIEIyIOIUM HaOOpOM MapaMeTpoB:

= HMEHEM - YKa3blBaeTci B BHUJE TIJarojla M OIpENeNsieT CEMaHTUKY (CMBICIOBYIO
MOIOTIIEKY )CBSI3H;

= KpaTHOCTHIO (KapJAWHATBHOCThH, MOIIHOCTH): OAUH-K-oaHOMY (1:1), onuH-ko-MHOTHM (1:N)
n MHorue-ko-mMHOoruM (N:M, N = M wimm N <> M). KpatHocTh moka3bIBaer, Kakoe
KOJIMYECTBO JK3EMIUIIPOB OJHOW CYIIHOCTH ONPENENAETCS DSK3EMIULIPOM JpYyroi.
Hanpumep, Ha olHOM ydacTke (ONMHUCHIBAETCSI CTPOKON TaOMUIBl «YYacCTKU») MOXKET ObITh
OIIMH, ABa W Oojee myTell (KaXIblii MyTh OMHCHIBAETCS OTNEIHHOW CTPOKOW B TaOiHIle
«IIytu»). B manHom ciydae cBsi3b 1:N. Jlpyroit mpumep: oauH TyTh NMPOXOAUT Uepes3
HECKOJIBKO pa3JelbHbIX NMYHKTOB M 4Y€pe3 OAMH pa3/eNbHbId MYHKT MOXET IPOXOIUTH
HECKOJIBKO ITyTeN - CBsI3b N:M;

= TUNOM: HIECHTUUIMpYIOMIas (aTpuOyThl OJHON CYIIHOCTH, Ha3bIBaeMble BHEITHUM
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KIIFOUOM, BXOJISAT B COCTaB JIOUEPHEH U CIyXKaT M UACHTU(DUKAINH €€ dK3EMIULIPOB, T.C.
BXOJAT B €€ NMEpPBUYHBIA KII0OY) M HEWACHTU(UUUpYIomas (BHEIIHUM KIIOY HMEETCs B
JIOUEpHEN CYIIHOCTH, HO HE BXOAUT B COCTaB MEPBUYHOIO KIIIOYA);

= 00s3aTeNbHOCTHIO: O0s3aTeNnbHasl (IIPU BBOJIE HOBOTO 3K3EMILISIPA B JOUYEPHIOK CYIIHOCTh
3aloTHEHHE aTpUOYyTOB BHEIIHETO KII0Ya O0S3aTelNhbHO W JJIS BBEICHHBIX 3HAYCHUN
JOJDKEH CYILECTBOBAaTh JK3EMIUISIP B POAUTENBCKOM CYIIHOCTH) W HeoOs3areiabHas
(3amonHeHUe aTpuUOYTOB BHEIIHEro KIOYa B OJK3EMIULIpE JIOYEpHEH CYIIHOCTH
Heo0s3aTeNbHO WM BBEJICHHBIM 3HAYEHHUSIM HE COOTBETCTBYET SK3EMIUISIP B POAUTEIHCKOM
CYIIIHOCTH);

= CTEMEHbI0 YYacTUs - KOJMYECTBOM CYIIHOCTEH, y4acTBYIOUIMX B CBs3u. B OCHOBHOM
MEXIY CYIIHOCTSIMHU CYIIECTBYIOT OMHAPHBIE CBSI3H, T. €. ACCOI[MAIIUH, CBSI3BIBAIOIINE B
CYIIHOCTH (CTeNeHb ydyacTus paBHa 2). Harpumep, «Yuactok» coctout u3 «llyreit». B To
K€ BpEMSI 110 CTETICHH YYacCTHUsl BOSMOKHBI CIICTYIOITUE TUIIbI CBSI3CH:

* yHapHas (peKypcHuBHas) - CyIIHOCTh MOXKET OBITh CBs3aHA caMa ¢ coboii. Hanpumep, B
tabmuie «PabOTHHKW» MOTYT OBITH 3allMCH W TIO MOJAYUHEHHBIM, W TIO UX
HavyajgpbHUKaM. Torza BO3MOXKHA CBSI3b  «HAYaJIbHUK» -  IIOJYMHEHHBII,
olpezeseHHas Ha OAHOMN TaOJIuIIE;

* TepHapHas - CBA3bIBaeT Tpu cymHoctu. Hanpumep, «Ctynent» Ha «Ceccuny moJIyqmI
«O11eHKY IO TUCHIUIUIAHEY;

* KBaTepHapHas U T.J.

B merononorun IDEF1X crenenp y4acTusi MOXKET OBITh TOJIBKO YHAPHOW WM OMHApHOM.

CBs131 OOJNBIIIEH CTEIIEHU IMPUBOJATCA K 6I/IHapHOMy BUOY.

Buewnuii Bua cBsa3u Ha jauarpammax IDEF1X ykas3biBaeT Ha €€ MOIIHOCTb, THUIl U

00s13aTeIbHOCT (Tabi. 1).

Ipumeuanus:
1. Wnentudunupyromas CBSI3b oToOpaxaercs CIUIOLLHOM JIMHUEH,

HEHICHTH (DU PYIOIIAs - MyHKTUPHOM.

2. HeoOs13aTenbHOCTh 0003HAYAETCS POMOUKOM.
Tabmuma .1. Tunsl cBszen

O06s3aTenbHast, WACHTUPUIHMPYIOIAs 1
5 O06s3aTenbHast, MACHTUPUIUPYIOILAs 0 nmm 1
Ob6s3arenbHas, HASHTHPULIKPYIOIIas l.. na
P
0- ——————- b Heo0s3aTenpHast, HeMAeHTHPHULIHPYIOIIas 0.. nma
(]
Ha puc. 11-13 npuBenens npuMepsl 0TOOpaXKeHUs CBSI3EH.
YyacTku MNytn
COCTOUT u3

" peHTudumkaTop yuactka (FK
NaeHTUdMKaTOp yyacTka AeHTM® Py (FK)

NaoeHTndumkaTop nytu
HanMmeHoBaHuMe yyacTka

HauMeHoBaHue nyTun

Puc. 11. Unentudunupyromias cBsi3b
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OTtpen CoTpyaHuk
ID otaena COCTOMT m3  TabenbHblA HOMEP

HanmeHoBaHuWe oTaena

ID otaena (FK) ®amunus
Nms
OT4ecTBO

Puc. 12. Heunentudunupyromnas cBsi3b

............ 1 pykoBoauT
CoTpyOHUK |

TabenbHbIn HOMEp ..
noAvMHAeTCS

dammnus
Nma
OTyecTBO
[omkHoCTb

Puc. 13. PexypcuBHas cBs3b

Ha puc. 12 cBs3b HeoOs3aTenbHas, TaK Kak HEKOTOPbIE COTPYIHUKH HE 0053aTENbHO JOKHBI
BXOJIUTh B KaKOW-THOO OTAEN (HampuMmep, TUPEKTOP MPEATNPHUATHS), U HEUISHTUPUIPYIOIIAs, TaK
KakK TaOeNbHbI HOMEp YHUKAJICH [T KaXKIOTO COTPYAHHKA.

IIpumep nocmpoenus KOHYenmyaibHOU MOOenu

Ha puc. 14 mokazaH QparMeHT KOHICNTYaIbHOH WH()OPMANMOHHOW MOJACIH JUIsl 3ajadu

OmpeieNeHUsl JOMYCKAEeMbIX CKOPOCTEM.

B koHuenTyanbHOM MOETN BBIJIEIECHBI CIIEAYIONINE JIOTMUECKHUE OJIOKU JaHHbIX:

*  HOPMaTHBHO-CIIPaBOYHAs WH(POPMAIIHS;
* uHpopManus o0 yyacTKax JOpOTry;

°  3a/laHUE Ha pacyerT;

*  BEJIOMOCTH JOIyCKAaeMbIX CKOPOCTEH;

Bce cymHoctun, Bxoasmue B Osoku (kpome Onoka «HopmartuBHO-cpaBouyHas MHMOpManus»),
IpeACTaBiIeHbl BO (parMeHTe TOJNBKO HauMeHOBaHMAMM. CyIIHOCTH, BXOAdAILIMEe B OJIOK
«HopmartuBHO-cripaBouHass MHpOpMAIUsL», MMOKa3aHbl Pa3BEpHYTO, T.€. BKJIOYas BCE aTpUOYThl U
NIEPBUYHBIE KJIIOYU.

25



P < e e ————— iy

MHbopMaumsaobyyacrkax goporn \ [ BeaomocTu aomnyckaemblx CKOpOCTelt
(p e3yn bTaThl p a cy eTa)

12 \
| ! i
: Pa3/ieNbHbIE NyHKTBI | VaacTru \ 1 |
| = ! ! !
1R o === A5 | i |y
O o S ! : |
| = = b = 1
| | [leiicTBATENBHBIN KNNOMETPaX MyTie g \
| I | 1
| | 1
i I I ] 1
i [ HenpaBunbHble NUKeTbI | / | N L )
1 / | N S e et et o e e e S e . -
} 1 / I b 4
/ \ -
| [ B CI Ha npsiMbIx 1 ’ | \ /S\ {
| : o l < ) N : 3apaHus Ha (hOpMUPOBaHYE W BEAOMOCTM
| s \ N npoekTa npukasa «H» u
| [ MNnax nyTn [ / | \ | poekTa npukasa
\ | | \ | ®opm N2 1,lam2
\ Sl | \ |
________________________________ s/ | \ -
_______________________________ e e e e e e N e e A S
, HopMaTuiBbl Ans OTAENBHO-NIEXALLMX KPUBBIX .’ Tsroeele cpeacTsa i - G BaroHb! N q
] / | A
| [ID BapuaHTa # 1D Tsrooro cpefcTea D Tvna BaroHa :
| = /
1 MII‘I JUIMHa BCTaBKW ANSt OHOCTOPOHHWX KPUBbIX 7 Tun Tarm HanMeHOBaAaHMETMNABArOH OB :
| |Max anuHa BCTaBKi ANA OBPaTHBIX KpUBBIX 4 Mapky JIOKOMOTHBOB [InvHa pacyeTHOM 6a3bl ) |
: HopMaHenoraweHHOroyckopeH v Hopva Homepa Tabnmu u3 Mpukasa N° 41 Homepa Ta6nuu u3 Mpukasa NO 41 |
n % NpuMeyanus |
| [EKOPOCTM U3MEHEHMS! YCKOPeHUs pUMeYaHms |
| |
: HopMaTtiBbl Ansi conpsiraeMbix KpUBbIX :
I
| B3anMHasHanpaBneHHOCT,KpMUB bIX :
| [Hannuve nepexoaHbix KpUBbIX [V] nokomoTnsoB [V] BaroHos |
: IMin AnMHa BCTaBKY MeXAy KPUBBIMI |
| Max anvHa BCTaBku MeXay KpUBLIMI 1D Tarosoro cpeactsa (FK) 1D Tvna BaroHa (FK) :
1 Tun penbc Tun penbc |
| HopmaHenoraweHHOroyckopeHus Sntopa wnan Sntopa wnan |
| [Hopma ckopocTy usmMeHenms yckopenns Poa Gannacrav Pon Gannacrav |
: Paauyc kpuson Paauyc kpuson |
|
| [V] no ykioHy 0TBOAa BO3BbILLEHNS B KPUBbIX |
| — [lonyckaeMasickop o CTb flonyckaeMasiCkopoCTb |
| Min yknoH oTBOAa BO3BbieHMs Max |
: VKNOH OTBOAA BO3BbILIEHMS :
: [fo nycka eMan c ko p o cTb :
l\ HopMmaTuBHO-cnpaBoiHasuHpopma |
R /
\ 7

Puc. 14. ®parmMeHT KOHIIENTYaIbHON MHPOPMAIIMOHHONW MOCIIN

B sToMm G110Ke MpUCYTCTBYIOT JiB€ cyIHOCTH («HOpMaTuUBBI I COMPATaeMbIX KPUBBIX» U
«JlomyckaeMble CKOPOCTH IO YKJIOHY OTBOJIa BO3BBIIIEHUS B KPUBBIX)»), KOTOPbIE HE CBA3aHbl HU
C OJHOM JPYroM CyIIHOCTHIO. DTO HE SIBJISIETCS OIIMOKOM, TaK KaK CYIIECTBYET MHEHHUE, UTO
mozenb b/l nomxHa npencTaBisTh co00M CBA3HBIN rpad (BCe CYIIHOCTU JIOJKHBI ObITh CBSI3aHBI
Mexay coOoit). Jlns OonpmmHCTBA 3amad, rae B bJl HakarummBaeTcs pasziuyHas ornepaTHBHAsS
uHbopMalus, a 3aTeéM Ha OCHOBE €€ (OPMUPYIOTCS Ppa3JIMYHbIE OTYEThl M CBOJKH, TaKOE
YTBEPXKJICHUE JEHCTBUTEIbHO uMeeT MecTo. Ho sl MHXKEHEepHBIX, ONTUMHU3ALMOHHBIX H
HEKOTOPBIX JIPYIMX 3aJad BO3MOXKHO HaJlMyhe HEeCBA3aHHBbIX Tabmui. B paccmarpuBaeMoM
IpUMEpPE JIBE HECBSI3aHHBIE CYIIHOCTH YYaCTBYIOT B KaKJIOM pacueTe JOMYCKaeMbIX CKOPOCTEH,
T. €. OHU BIIMSIOT Ha pPe3yJbTaThl, 0OTOOpaXkaeMble B BEIOMOCTSX JOMYyCKaeMbIX ckopocteil. Ho
YUUTBIBasl CrielU(UKY 3a7aud, U3MEHEHHE COJIEPKUMOTO dTUX TaOIUIl HE JOKHO MPUBOAUTH K
U3MEHEHUIO yX€e MOJIyYeHHBIX pe3yabTaToB. [l03TOMY TaOuiuIlbl HE CBS3aHbI HU C 3aJJaHUSIMU Ha
pacuer, HU ¢ pe3yJIbTaTaMH pacyeTa.

2.2.2. Pa3paboTrka jJorudyeckoii moaeau bJJ

L]env nocuueckoeo npoexmupoearnus - pa3BUTh KOHILIENITyalbHOE NpeacTaBiaeHue b/ ¢ yuetom
npunumaemoit mozenu b/l (nepapxudeckoil, ceTeBoi, peNssUOHHON U T. 11.).

[Ipumem B kadecTBe Mojenu pensnuoHHYIO BJ[ B Tperheit HopManpHOU (opme (HabOp
HOpPMAaJIM30BaHHbBIX OTHOLIEHHH ¢ KpaTHOCTBhIO cBs3ei 1:N). [TosToMy HeoOxoaumo OyaeT npoBepuTh
KOHLENTYalbHYI0O MOJI€h C IIOMOIIbI0 METOAOB HOpPMANIM3allMM W KOHTPOJIS BBINOJIHEHUS
TpaH3aKLUN.

Tpan3zaxkyus - OAHO AEMCTBUE WIH UX TOCIIEI0BATEIbHOCTD, BBIMOIHIEMbIX KaK €IMHOE 11eJI0e
OJTHUM HJIM HECKOJIBKUMH TT0JIb30BaTENSIMU (TIPUKIaHBIMU IPOTpaMMaMu) C IETIbI0 OCYILECTBICHUS
noctyna k bl u n3aMeHeHnto ee coaep>KUMOro.

1. Voanenue u npogsepka snemenmos, He 0meeuaOWUX NPUHAMOU MOOEIU OAHHBIX.

1.1. Yoanenue cesazeii N:-M.

Ecin B KOHUENTyalbHONW MOJENM INPUCYTCTBYIOT cBsizu N:M, TO MX cleqyeT yCTpaHUTh
MyTEM OTpPEeIeTICHUS MPOMEXYTOUHOUW CymHOCTH. CBsi3b N:M 3aMeHsieTcst IByMs CBsI3sIMU Tuma 1:M,
yCTaHABIIMBA€MBIMU CO BHOBb CO3/IaHHOM CYITHOCTHIO (pHC. 15).
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NEeXuT Ha
PasgernbHble MyHKTbl <>-------------mmnnnoa- _— Myt
NpOXOAMT Yepes

I

78

PazgenbHble NyHKTbI Myt

MAeRTUdMKATOD pasaensHoro NYHKTa '|/1,aequ>m<aTop yuacTka (FK)
HavmeHoBaHWe pazaensHoro NyHkTa MaeHTudmkaTop NyTh

Koa ECP

BiA pasAenbHoro NYHKTa “‘BHMQHOB@HMQ nyTv J

\ PaszgensHele NyHKTEI Ha NyTH /

MaeHTudmkatop pasgensHoro nyHkra (FK)
HMaeHTudmrarop yHactra (FK)
MoeHTudbmkartop nytn (FK)

KunomeTp nonoxeHna ock Pl

MeT nonoweHa ocn P

MeTp nonoxkeHua ocu Pr1

PaccToaHre [0 BXOQHOW CTPerkm
@CCTORHHG 00 BbXOOHOW CTpenii J

Puc. 15. 3amena cBsa3u N:M
1.2. Yoanenue ceazeii c ampubymamu.

CBs131 ¢ aTpuOyTaMu J10JIKHBI ObITH IPEOOPa30BaHbl B CYIIIHOCTH.

B pazpaGoranHOl KOHLENTyalbHOM Mojaenu cymiectBoBaia cBsi3b N:M («Pa3nenbHble
nyHKTeD : «[lyTn»), KoTopas umena cooctBeHHble aTpuOyThl. [locne ycTpanenus cBs3b N:M, ee
aTpuOyTHl MEPenuTd B CYIIHOCTh «Pa3nenpHble MyHKTHI Ha MyTW» (CM. puc. 7.9, HEKIIOYEBHIC
aTpuOyThI).

B rpaduueckoit Hotarmu IDEF1X He nmpeaxycMoTpeHo oToOpakeHHe CBs3EH ¢ aTpuOyTamu,
XOTsl HeKoTopbie MeTonosiorud ERD fgonyckaror nx Ham4ue 1 0ToOpakeHue.

1.3. Voanenue cnoocnvix cesazeul (co cmenenvio yuacmus 6osee 2).

CHOoXHYIO CBSI3b 3aMEHSIOT HEOOXOIUMBIM KOJMYECTBOM OMHApHBIX cBsized 1:N co BHOBb
CO3JIaHHOM CYIIIHOCTBIO, KOTOPAsi M MIOKA3bIBAET TY CBS3b.

1.4, Voanenue pexypcusHuix cesizell (co cmenenvto yuacmusi 1).

PekypcuBHYIO CBSI3b 3aMEHSIOT, ONPENEIHB JOTIOTHUATEIBHYIO CYIIHOCTh M HEOOXOIUMOE
KOJIMUECTBO CBsi3elt (puc. 16).

CoTpygHwi | | pykoBoguT
|
O .
TabenkHeli Homep | nofuMHRAETCA
winse=]
damnma
]
OT4ecTBO
JormkHoCTE
CoTpyAHWK @ PyrosoanTens
TabenbHbIi HOMED TabenbHeIn HOMEP PYKOB.
TabensHbin Homep pykos. (FK) P Ut S el Ol
damunva
HmA
OTYecTBO
JomiHoCTE

Puc. 16. 3amena pexypcruBHOH CBSI3H
B nanHON cxeMe MOXXHO NPUHATH CIEAyIoIlee MPaBUJIO: €ClIM B CYHIHOCTH «COTpYTHHK»
aTpulyThl «TabenbHbIil HOMep» U «TabenbHbI HOMEP PYKOB.» COBIAJAIOT, TO HA0Op aTpUOYTOB B
cymHocTH «COTPYAHUK» XapaKTepU3yeT pyKOBOIUTEIS.
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1.5. Yoanenue mnozco3naunvix ampubymos (ampubymos umerouux HeCKoIbK0 3HAYEHUL).

MHOT03HaYHOCTh YCTPAHSETCS ITyTEM BBEJICHHS HOBOM cymiHocTH U cBsizu 1:N (puc. 17).
Punman

ID pmnmana

HaumeHoBaHue dunuana
Homep TenedoHa 1
Homep TenedoHa 2

8

dunman TenedoH
ID dwnwmana Homep TenedoHa
nmeeT
HawmeHoBaHune chnnuana [~~~ """~ "~~ 91D dmnmana (FK)

Puc. 17. Y nanenue MHOTO3HaYHBIX aTpUOYTOB
Jannoe npeoOpa3oBaHue, MOMHUMO COOTBETCTBUS PEISIIMOHHOM MOJENU JaHHBIX, TaKXKe
MO3BOJISIET XPAHUTH JIF000€ KOJTMIECTBO TeIePOHOB MO OAHOMY (huuaiy.
1.6. Yoanenue uzbvimounvix cesszell.
CBs3b sBISICTCS M30BITOYHOM, €CITU OJJHA U Ta K& MH(OpMAIHs MOXKET OBITh MOJTyYCHA HE
TOJIBKO Yepe3 Hee, HO U C MMOMOIIBI0 ApYroi cBs3u (puc. 7.12).

Dunman pyKosoauT | PykosoauTens hunnana
|

COCTOMT M3 PYKOBOOWT

CoTpyOHWK

Puc. 18. U30bITOUHBIE CBSI3U

B npuBenenHom mpumepe ofHy U3 cBsized «PyKOBOIUT» MOMKHO CMENO YAATUThH (JIydlle
Mmexny «PykoBonutenem punuana» u «COTpyIHUKOM»).

1.7. Ilepenposepka ceazeii 1:1.

B mporiecce onpeneneHus CynHOCTEH MOTIIH OBITh CO3/IaHBl CYITHOCTH, KOTOPBIE HA CAMOM
Jienie sIBJIA0TCA oHOU. B 3TOM ciydae ux cienyer o0beuHUTh. Hanpumep, B IpuBeIeHHOM BBILIE
npumepe (puc. 18) cymuoctu «®unnam» u «PykoBoautensd punuanay gydiie 00beTUHUTD.

B T0 ke Bpemst He BCeria MOXHO BBIMIOJIHUT Takoe o0beauaenue (puc. 19).

OdUCHEBIM
nakeT

TeKCTOBbIM SNeKTpoHHBIe
penaxkTop Tabnvil

Puc. 19. Css3u 1:1

OducHbII TakeT COCTOMT U3 CTPOrO OIpPEAeJIeHHOro Ha0opa KOMIIOHEHTOB, MPUYEM
KK W3 HUX XapaKTepu3yeTcsl OOJBIIUM KOJIUYECTBOM aTpuOyToB. Kpome 3TOro, HEeKOTOpHIE
KOMIIOHEHTHI MOT'YT OTCYTCTBOBATh B O()MCHOM MakeTe (HapuMep, MOYTOBBIN KIMEHT) UM OHU HE
BXOJSIT B €ro COCTaB (BBICTYNAIOT B KauyeCTBE CaMOCTOSITEIIBHOTO TMPOJyKTa). B omnucaHHBIX
CIIy4asiX PeKOMEHyeTCsl He O0BEIUHATH CYITHOCTH.

2. Ilposepra moodenu c nomowpbio npasuil HOpMaIU3AYUU.

OcHoBHasi ujes HOPMATH3AIUU 3aKJIIOYAETCS B TOM, YTOOBI KaxAbl (DakT XpaHWIICS B
OJIHOM MecTe, T. €. 4ToObl He ObpUT0 AyOMuUpOBaHHWS JaHHBIX. MHOTHE U3 TpeOOBaHUI
HOpMaJIM3allui, KakK TMpPaBWJIO, YXKE€ YUUTHIBAIOTCS MPU BBINOJIHEHUH MPEIbIAYIIMX IIaroB
MIPOCKTUPOBAHUSI.

Huxe npuBoasTCcst KpaTKHe CBEACHUS U3 TEOPUHU HOPMAJIU3alUH.

[IpoextupoBanue pensiimonHo B/l mpeacraBmsier co0oii MOMIAroBEIN MPOIECC CO3TAHMS
Habopa OTHOWIEHWH (TabmuIl, CYIIHOCTEH), B KOTOPBIX OTCYTCTBYIOT HEKenaTeIbHbIe
(YHKIIMOHATBHBIE 3aBUCHMOCTH.

DYyHKYUOHAILHAS 3A8UCUMOCTb OTIpeAeNsseTcss ciaenyromum odpasom. Ilycte A u B -
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POU3BOJIbHBIE HA0OPHI aTpuOyTOB OoTHOMIEHH. Torna B ¢pynkumnonansHo 3aBucut ot A (A B), B
TOM M TOJBKO B TOM ClIydae, €CIM KaKIOMY 3HA4CHHIO A COOTBETCTBYET B TOYHOCTH OJIHO
3Hayenue B. JleBas yacTh (yHKIMOHAJIHHOM 3aBHCUMOCTU (A) Ha3bIBaeTCS OemepMUHAHMOM, 2
npaBas (B) - 3asucumoii yacmeio. B 4acTHOCTH, B OTHOIIEHMHM A MOXET OBITh IEPBUYHBIM
KJIII0YOM, a B - HaOOpoM HEKJII0YEBbIX aTpUOYyTOB, TaK KaK OAHOMY 3HAYCHHIO IEPBUYHOTO KIFOYA
B TOYHOCTH COOTBETCTBYET OJJHO 3HAYE€HHE HaOOpa HEKIIOUEBbIX aTpHOYTOB.

Ecnmu B BJ] orcyrcTByOT HexenaTenbHble (YHKIMOHAIbHBIE 3aBHCUMOCTH, TO 3TO
o0ecreynBaeT MUHUMAJIbHYIO U30bITOYHOCTD JIaHHBIX, YTO B CBOIO OY€pEJlb BEJET K YMEHBIICHUIO
o0beMa mamsITH, He0OXOIMMOM Il XpaHEeHUs! JaHHBIX. [Ipoliecc ycTpaHeHns: TaKUX 3aBUCUMOCTEH
NOJIy4ns1 Ha3BaHue Hopmanuzayus. OHa BBINOJIHAETCS B BUAC IOCIENOBATEIBHOCTH TECTOB IS
HEKOTOPOTO0 OTHOMICHUS (TaOJMWIbl, CYIIHOCTH) C MLEJIbI0 MPOBEPKH €ro COOTBETCTBHS (MM
HECOOTBETCTBHsI) HAOOPY OrpaHUYEHUH JUIsl 3aJaHHOH HOpMaJlbHOM (POPMBI.

Ha mnpakTtuke HOpManbHbie (OpMBI O0Jiee BBICOKHX IOPSAIKOB HCHOJB3YIOTCS KpanHe
penxo. [Ipu mpoektupoBanuu bJl, kak mpaBuiI0, OrpaHUYMBAIOTCS TPEThEe HOPMaJIbHON (OPMOM,
YTO MO3BOJISIET MPEIOTBPATUTh BO3MOXKHOE BO3HUKHOBEHHE M30BITOYHOCTH JAHHBIX M aHOMAJHH
OOHOBJICHUH.

INF. Otnomenue naxoautcss B INF, ecnu Ha mepecedeHUM KaxAoro CTosidlia U CTPOKH
HaXOJATCS TOJIBKO 3JIEMEHTapHbIE (aTOMapHbIE, HEAETMMbIE) 3HAaUEHUS aTpHUOYyTOB.

CreneHp HENENTUMOCTH (aTOMapHOCTH), T. €. PEIICHHE O TOM, CIEAyeT pa30uBaTh
HeaToOMapHbI aTpuOyT Ha aToMapHble WJIM OCTaBUTh €ro IICEBI0ATOMApHBIM, ONpeAesseTcs
NpOoeKTHPOBIIMKOM bJl mcxons W3 KOHKpeTHhIX ycinoBuil. Eciam mpu oOpaGoTke Tabmuil HET
HEOOXO/MMOCTH pa3InyaTh aToMapHble COCTaBISAIOIIME IICEBJOATOMApHOIo arpudyra, TO €ro
MO’KHO HE JeJIUTh (Hampumep, aTpuOyThl «Pamuiins, UMs, OTYECTBOY», «AIpecy U T. 11.).

2NF. Otnomenue naxonutcsa Bo 2NF, ecin ono Haxoauted B 1NF, ¥ KaK bl HEKIIOYEBOH
aTpuOyT XapaKTepu3yeTcs MOTHON PYHKIMOHATBHON 3aBUCUMOCTBIO OT IEPBUYHOTO KITIOYA.

Ionnas  gynkyuonanvnas 3a6ucumocms  OIpeENeNseTcs cleAylommMm obpazom. B
HEKOTOPOM OTHOIIEHUH arpuOyT B momHocThIO 3aBHCHUT OT arpubyra A, ecnm arpubyr B
(YHKLIMOHAIBHO 3aBUCUT OT IOJIHOTO 3HAYeHHs arpulOyra A W HE 3aBUCUT OT Kakoro-iuoo
MOJAMHO>KECTBA MOJIHOTO 3HAYeHUs aTprlyTa A.

Hanpumep, tabmuna «OLEHKH MO 5K3aMEHaM» XapaKTepU3yeTcs CIEeIyIOIUM HabopoM
atpudyroB {Homep 3auetHoit kumxku, HucturummHa, [Jata cmaun, ®UO crynenrta, Ne rpymmsi,
Onenka}. OueBHAHO, YTO TEPBUYHBIM KIIOUOM siBiseTcss HaOop {Homep 3aueTHON KHUXKKH,
Hucnunnuna, Jlata cmaun}. [lonmHoW (GyHKIMOHATBHOM 3aBUCHMOCTBIO 00JIAa€T TOIBKO OJWH
HekmoueBoi atpubyt «Ouenka». Atpubytsl «®HO crynenta» u «Ne rpynmsl» MOTYT OBITh
OJIHO3HAYHO OIPEAEINICHBI 10 YacTW MEepBUYHOro kiroda - «Homep 3adueTHOM KHMKKM». Takum

oOpa3om, TpeOyeTcs pazdueHne UCX0IHOM TabmuIel Ha aABe (puc. 20).
OUEHKA NC 3KIEMEHEM

Howep 3a4eTHON KHIKKA
AvcumnnHa
Hara coaun

DAC cTyaeHTE
Me rpynns

OueHka
J\_ ,L/
QUeHKW Mo SKZameHam CTyAeHT
( Homep saueTHOM Krvpkii (FK) nony4mn Homep 3aq4eTHOM KHIDKN
r INAHE i
3;'0: vr“nnail-:t;’ PO cTypeHTa
it Ne rpynnkl

| OueHie

Puc. 20. OGecnieuenue noaHoN QyHKIMOHATEHOW 3aBUCUMOCTH
3NF. Otnomenue Haxoaurcs B 3NF, ecniu oHo Haxoautces Bo 2NF 1 Hukakoit
HEKJII0YeBOM aTprOyT (PyHKIMOHAIBHO HE 3aBUCUT OT JPYroro HEKJIIOUEBOTO aTpuOyTa, T. €. HET
TPaH3UTUBHBIX 3aBUCUMOCTEN.

Tpansumuenas 3aseucumocms. Ecmm nmis atpubytoB A, B m C HEKOTOpPOro OTHOIIECHUS
cyuiecTByIOT 3aBucuMocTH Buia A » B u B * C, To atpubyt C TpaH3UTHBHO 3aBUCHUT OT aTpudyTa
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A uepe3 atpubyT B.

Hampumep, Tabmuma «PaboTHuk» xapakrepusyercss Habopom aTpuOyToB {TabembHBII
Homep, @amunusi, NUms, OtaectBo, JlommkHOCT, 3apruiara, ...}, MepBUYHBINA Kitod - {TaOenbHbIi
HoMmep}. B aToif Tabmuie ot mepBuuHOro Kiroda («TaOenbHbIE HOMEpP») 3aBUCUT HEKIIOUEBON
atpudyTt «JlomxHOCTE», a OT «JlomKHOCTHY» Apyrod HekIoueBord aTpulOyT «3apratay. s
npuseneHus k 3NF Heo6xoaumMo 106aBUTh HOBYIO Tabnwmily (puc. 21).

FPaboTHwk

TabensHbIn HoMep

dammnma

ma

OTvyecTBO

HomKHOCTE

3apnnara

L
PaboTHuk HomkHocTe
TabeneHein HoMep HomkHocTk
3aHuMaeT

damunua P m——————n—— 3apnnarta

HMmA
OTYecTBO
HomHocTh (FK)

Puc. 20. Ycrpanenue TpaH3UTUBHON 3aBUCUMOCTH

3. Ilposepxa evinonnenus mpam3aKyutl.

Haubonee wacteiMu omepamusiMu 1o pabore ¢ bJl SBIAOTCS BBOJ, YAQJICHUE W
Monudukanus 3amnuced, a Takke BbIOOpKa naHHbIX. Ha ocHoBe Tekymeid ERD nHeoOxomumo
MIPOBEPUTH BBITIOJIHUMOCTD M, Jajiee, KOPPEKTHOCTh BBIMOJHEHUS BCEX TPEOYEMBIX OMEpaIuil mo
pabore ¢ B/I. [Tpumeps! TpaH3aKIWii:

= W3MCHEHHE HAMMEHOBAHUS PA3/ICJIbHOTO MYHKTA;
= yJaJeHUeE 3aJaHus Ha PACUET;

= BBIOOpPKA JAHHBIX IO pa3JebHBIM IIYHKTaM PacyeTHOIo IyTH y4yacTKa U T.[.
4. Onpedenenue mpedosanuli NOOOEPHCKU YEeA0CMHOCMU OAHHDIX.
OrpaHuyeHHs I€IOCTHOCTH [JaHHBIX MPEICTaBISAIOT COOOH OrpaHWYeHHs, KOTOphIE
BBOJIATCS C LIEJIBIO MTPEIOTBPAILLICHHS TOMELIEHUs B 623y IPOTUBOPEUNBBIX JaHHBIX.
K atuMm orpannueHusiM oTHOCSTCS:
= oOs3arenbHble JaHHBIE - aTpUOYTHI, KOTOpbIE BCErAa AOJDKHBI COJAEpXkaTb OJHO U3
nonyctuMbix 3HadeHnit (NOT NULL). Hanpumep, noBopoT KpuBoi (BJI€BO MIJIU BIIPABO)
J0JDKeH ObITh 00s3aTenbHO 3agaH. OOs3aTelNbHBIMM TaKXKe SBISIOTCS BCE aTpUOYTHI,
BXOJIAIIME B IEPBUYHBIN KIIIOY CYIIHOCTH;
= JIOMEHBI - Ha0OpBl AONYCTUMBIX 3HAYeHMH i aTpubyra. Hampumep, paguyc KpuBoOi
JIOJKEH OBITh MOJOXHUTEIbHBIM YUCIOM He Oonee 4 nudp wWid MOBOPOT KPUBOM MOXKET
MPUHUMATD OJTHO U3 JABYX JIOIYCTUMBIX 3HaueHHH - «JI» (BieBo) unu «I1» (Bnpaso);
= OusHec-mpaBuiia (OM3HEC-OrpaHUYEHHUS) - OTPAHUYEHUS, IPUHSITHIE B pacCMaTpUBaEMO
npeaMeTHoi obmactu. Hampumep, cymma AJIMH NEpeXOAHbIX KPUBBIX HE JIOJKHA OBITh
Oosee UIMHBI BCEM KPUBOM, KMJIOMETpaXK Hadajga WJIM KOHIA KPUBOM OJKEH ObITh B
npezenax oOIIero KUjaoMeTpaxka myTH U T. 11.;
= CCBUIOYHAs IEJIOCTHOCTh - HAOOp OrpaHUuYEHUl, ONpPEAeNIomuUX EHCTBUS PU BCTABKeE,
OOHOBJICHUH U YIJI€HUU 3amnKce (9K3eMIUIIpoB cylHocTH ). Hanpumep:

= TIPU HaTWYUU OO0s3aTEIIbHOW CBS3W BCTaBKa 3allMCH B JOYEPHIOW CYIIHOCTH TpeOyeT
00s13aTeTLHOTO 3aIMOJIHEHUsI aTPUOYTOB BHEIIHETO KII0Ya, U BBEJACHHOMY 3HAYCHUIO
JTOJDKHA COOTBETCTBOBATH 3aMMKCh POAUTEIIBCKON CYIITHOCTH,

= aHaJOTMYHOE TPeOOBaHME BHIIBUTAeTCs MPU OOHOBJICHWM BHEIIHETO KJIIOYA B JIOYEpHEH
CYLIHOCTH;
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= yJaJieHue 3aluCH W3 JOYEpHEW CYITHOCTH WM BCTaBKa 3allUCH B POJUTENHCKYIO HE
BBI3bIBAIOT HAPYILIEHUS CChIJIOYHON LIETOCTHOCTH;

= yJalieHHWe 3aliCH B POJMUTEIHCKON CYIIHOCTH MOXET TpeboBaTh YHalleHUs BCEX
CBSI3aHHBIX 3alKCced B JOYEpHEH CYITHOCTH.

ABTOMaTHYECKAs MOJAJEPKKA BCEX BUJIOB OTPAHMUYCHUH IIEIOCTHOCTH BO3MOXHA 32 CYET
MCIOJIb30BaHus onepatopoB SQL.

CchulovHAs TEIOCTHOCTh MOXET OBITh OOecriedeHa 3a CUeT HCIOJIb30BAHUS TPUTTEPOB.
Tpueeep - sto xpanumas B bJl mpouenypa, BbI3bIBaeéMas aBTOMAaTHUECKH IPU BBINOJIHEHUU
ynanenus (DELETE), BcraBku (INSERT) wnm o6noBnenus (UPDATE) 3anucu. HaGop xomann,
BXOJMLIMX B TPUITEP, 3aBUCUT OT MPHUHATOM CTpareruu (TUNA TpUITEepa) MOAAEPKAHUS
LIEJIOCTHOCTU. PaccMOTpuM munwvl mpuzeepos Ha IpUMepe yAaIeHUs 3alliucCu:

=« RESTRICT (orpanuyenue AeWcTBUS). YIaleHHE 3alUCH M3 POAUTEIBCKON TaOJIMIBI
3aIpelaercs, eciy B Jo4epHel Tabiuie CyecTBYeT X0Ts Obl OJJHa 3aBUCHUMas 3alMCh;

« CASCADE (xackagHoe ynaneHue wunu oOHoBieHue). [lpum ypaneHum 3anucu U3
POOUTENBCKONW TaOIMIBI aBTOMATHYECKH YIAISAIOTCS BCE CBSI3aHHBIE C HEHW 3amMcu
nouepHed Tabmuupl. Ecnu ynansemas 3anmuck U3 JouyepHEld TaOMMIBl BHICTYNAET B
Ka4yecTBE POJUTENLCKOM CTOPOHBI B HEKOTOPOH IPYroil CBA3M, TO Omepalus yaaleHUs
MPUMEHSETCS KO BCEM 3aIUCSIM JJOYepHEH TaOIHIIbI TOW CBS3U U T. 1.}

« SET NULL (ycraHnoBka HeompeneiaeHHOro 3HauyeHus). I[lpum ynanenuum 3anucu u3
POIUTENBCKONW TaOJIMIBI BO BCEX CBS3aHHBIX C HEH 3amucsax JodyepHed TaOiuIbl B
aTpuOyTHI BHEIIHETO KIII0Ya 3alUCHIBAIOTCS HeompeneneHubie 3aadenns (NULL). Taxoi
TUI TPUITEPa BO3MOKEH TOJIBKO /1151 HE00sA3aTEeNIbHBIX CBSI3€iH;

« SET DEFAULT (ycranoBka 3HaueHusi no ymousiyanuto). Ilpu ynanenuu 3amucu u3
POIUTENBCKONW TaOJIMIBI BO BCEX CBS3aHHBIX C HEH 3amucsax JodyepHed TaOiuibl B
aTpuOyTHl BHEIIHETO KII0Ya 3alMCHIBAIOTCS 3apaHee OINpeNeleHHbIe 3HA4YCHUs I10
yMousrdaHu1o. Takoi TUIl TpUITepa BO3MOXKEH TOJIBKO I HE0OsI3aTeIbHbBIX CBSA3CH;

=« NO CHECK wnmu NONE wunu IGNORE (6e3 mposepku). Ilpu ynanenun 3amucu u3
POIUTENbCKOW TAaOMUIBl HUKAKUX JEMCTBUM [0 COXPAaHEHUIO CCHUIOYHOW LEIOCTHOCTU
JAHHBIX HE MPEANPUHUMAETCS.

Ha3znauenue tuma Tpurrepa Ha JEHCTBUS C 3aMMCSIMHU SIBJIIETCS OTBETCTBEHHOM ONEpanyen.
Br16op HeBepHOro THIA MOXKET MPUBECTU K HAPYIIEHUIO CChUIOYHOMN 1enocTHOCTH B BJ[. Ocoboit
OCTOPOKHOCTU TpeOyeT BHIOOP KAaCKaJHOTO yNalieHWs, BEAb IMPH TAKOM YAJICHHH TO IEMOYKE
MOTYT OBITh y/1aJI€Hbl COTHU U THICSYH 3aMKCeN U3 pa3HbIX TaOIuII.

IIpumep nocTpoeHus JIOrH4ecKoil MoaeIn

Ha puc. 21 mnpusenen Onox «MHbopmarus 00 yuyacTkax JTOpOTH» JIOTHUYECKOU
UHPOPMALIMOHHOM Moienu. JlaHHast MOJIeNlb COOTBETCTBYET TPEThel HopMallbHOU (opMme.

Ha puc. 21 Taxke moka3aHbl TpUITEpPhl Ha JEWCTBUSA, BBINOJHSIEMBbIE KaK CO CTOPOHBI
POIUTENBCKONW CYIIHOCTH, TaK M CO CTOPOHBI JO4YepHEW. Tpurrepel mokasaHsl B CIEAYIOLIEM
dopmare «JleiictBue : Tum Tpurrepa». JleiictBue MoOKeT OBITH OJHOTO M3 TpeX THUIIOB: D
(DELETE), I (INSERT) u U (UPDATE). Tun tpurrepa ob6osnauaercs: C (CASCADE) u R
(RESTRICT).

Jlornueckast MojieNb IOCTpOEHa ¢ ucnonb3oBanueM ERwin 4.0.
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PasnenbHble nyHKTbI Yyactkn
M UpeHTndmkaTop pasnensHoro nyHkTa
eHTUdIKATOP Pa3A Y &, Wnentuduxatop yuacTka

HaumeHoBaHWe pa3fensHoro nyHkTa

Kop ECP Havmenoeanme y4acTka

Bwva paspenbHoro nyHkTa DR
UR
D:C
u:C
I:R
U:P| s
PasgenbHble NyHKTbI HA NyTN IR
FR
WpeHTtudumkatop pasgensHoro nyHkTta (FK) IR
'M, VneHTudmkatop yuactka i'FKj Mym DR

Wnentucmkatop nym (FK) €, WMaentudurarop yuactka (FK) UR

KunomeTp nonoxenns ocu P Muket ‘Q- Maentudiukarop nymm
nonoxeHusi ocu PN MeTp nonoxenns ocu l Haumexosakue nym
Pl PaccTosiHue [0 BXOAHOI CTPEnkn \

PaccTosH1e A0 BLIXOAHOM CTPEmk D¢ b:C D:C bC
MnaH nytn
MpeHTtudmkaTtop yyactka (FKJ
I:R. WpeHTudomkatop ny (FK)

[eicTBUTENbHbIV KUNOMETpaXx U:F KnnomeTp Havyana kpusoi

VineHTudbmkaTop ydactka (FK) -m IR MukeT Havana KpVIBOFI

Wnentudukatop nytu (FK) I:R MeTp Havana kpusoW

KunomeTp Hauana ydyacTka u:p| i

MukeT Havana yyactka MeTp BCI Ha npaMbIX yuacTKax m:gr igﬂ:: T(E::op: et

Hauana yyactka Vinerudukarop ydactka (FK) MeTp KoHLa KpUBOii

VnexTucpukatop nytn (FK) IMoBOPOT KpUBOK

KnnomeTp koHua yuactka lMuket KunomeTp Hauara yyactka Paauyc kpvBoit

KOHUa y4yacTka MeTp koHUa MnKeT Havana yyacTka Yron nosopoTa KpnBoit

yyacTtka MeTp Hauana yyacTka [nuHa 1-o1 nepexoaHoi KpUBoN

[nuHa 2-o11 nepexoaHoit Kpueon
KpyTnaHa otBoga 1-oit nepexoaHoit Kpusoit
KpyTtnana oTsoga 2-oit nepexoaHoi Kpusoit
Bo3BbllLEHE HapYXXHOTO penbca

KunomeTp koHua yyacTka
Hen D2 B UN b H bl € NU KEeTbl MukeT KOHL{@ yyacTka MeTp
«-T. UpeHnTudpmkatop yyactka (FK)

KOHUa yyactka Tun BCIM Twn pensc
ST, Upnentudmkatop nytn (FK) S-k  |:R Tun penbc Oniopa wnan
Kunometp Sniopa wnan Pop 6annacta

S-T HenpaBurbHbI NukeT Pop 6annacrta

dakmyeckasagnumHa

Puc. 21. brnok «Hpopmanust 06 ydacTkax JOPOTH» JOTHUECKON HHPOPMAIIHOHHOM
MOJIENH

2.2.3. Pa3paborka ¢pusnyeckoit mogeaun b/

Lenv ¢usuueckoco npoexmuposanus - npeoOpa3oBaHUE JOTHUYECKOW MOAETH C Y4E€TOM
CHHTAaKCHCa, CCMAaHTHKH U BO3MOXKHOCTEH BbIOpaHHO# 11eneBoit CYB/I.

B cBsi3u ¢ TeM, YTO METOAOIOTHS (PU3UUECKOTO MPOSKTUPOBAHUS CYIIECTBEHHO 3aBUCUT OT
BbIOpanHo# neneBoit CYB/I, orpannyumcst Tuib 00IKUMH PEKOMEHIAIUSMU.

1. Ananusz Heobxo0umMocmu 86e0eHUsL KORMPOIUPYEMOU U30bIMOYHOCTIU.

[Tpu peanuzanuu MpoeKTa 4acTo IJIs JAOCTHXKEHHsS Ooiblieil 3((HEeKTUBHOCTH CHUCTEMBbI
TpeOyeTcs CHU3UTh TPeOOBaHMS K YPOBHIO HOpPMajM3allMU OTHOILIEHUH, T.€. BHECTU HEKOTOPYIO
U30BITOYHOCTh ~ JaHHBIX. [Ipomecc BHeceHuss Takux u3MeHeHuM B BJl  Ha3bBaercd
OeHopmanuzayueu.

PaccmMoTpuM HEKOTOpBIE BUABI ACHOPMAIU3ALMU, KOTOPBIE B ONPEIEIIEHHBIX CIIydasx
MOTYT CYILIECTBEHHO MOBBICUTbH ITPOU3BOIUTEIBHOCTh CUCTEMBI.

1.1. HUcnonvzosaHue npouzso0Hsix OAHHBIX.

C Touku 3peHUs (U3NYECKOrO0 MPOEKTUPOBAHMS JHOOOW MPOU3BOAHBIA aTpuOyT MO0
MOXeT coxpaHsaTbcst B BJI, nubo mpu kaxaoMm oOpalleHMH K HEMy €ero 3HaueHue OyJer
BBIUMCIATHCS 3aHOBO. Hampumep, AjiMHa myTH MOXKET KaKIbli pa3 BBIYMCIATHCSA MO TaOiMIIaM
«/leficTBuTeNnbHBIN KuIOMeTpaxk» U «HemnpaBuibHbIE MUKETHD JTUOO XPaHUTHCA Kak aTpuOyT B
tabnuue «[Tytu».

[TpoeKkTUPOBIIKK MPU UCTIONH30BAHUH TPOU3BOIHBIX JAHHBIX JOJIKEH OI[CHUTD:

= JOIOJHHUTCIBHYKO CTOMMOCTb XpPaHCHHA IIPOM3BOJHBIX JAaHHBIX W  IMMOAACPKKHU
COTJIAaCOBAHHOCTHU € TCKYHIMMHU 3HAYCHUSAMHU TCX HAHHBIX, HAa OCHOBAHUU KOTOPLIX OHU
BBIYUCIIAIOTCA, T.€. MUHYCBI XpaHCHUS IIPOU3BOJHBIX JaHHBIX,

= M3JACPKKH Ha BBHINOJTHCHWE BBIYHCICHUN 3HAYCHUH MPOWU3BOIHBIX aTPUOYTOB TIpH
Ka)KI0M 00paIieHuy K HUM - ILTIOCHI.
1.2, [ybauposanue ampubymos.
1.2.1. Obwedunenue omuowtenul, ceésazannwx 1:1.
Jlaxke B TeX ciIydasx, KOTJia CBSA3b MKy ABYMsI CYIITHOCTSIMHU HEOOS3aTeIbHASI, CTOUT
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noayMaTh 00 UX O0BEIMHEHUH, C YYETOM TOT0, YTO YaCTh IMOJIEH B 3aIIUCSIX He Oy/JeT 3aroHAThCS.
PykoBOJCTBOBaThCSl B TAaKUX CIIydasx HaJO M3 TeX e COOOpakeHUM, YTO U MPHU HUCIOIb30BAHUU
NPOM3BOJHBIX JaHHBIX. HecMOTps Ha M30BITOYHOCTh, TaKas 3aMEHA C TOYKHU 3pEHHUs] 00pabOTKH
JAHHBIX U SKCILTyaTauu 0oJiee BBITOIHA.

1.2.2. Jlybaupoeanue ampubymos 6 ceazsax muna 1:M.

Hanpumep, npu 3anpoce k tabnuie «Pa3nenbHble MyHKTHI HA IMyTH» OYeHb 4acTo Oyner
TpeOOBaTHCS HAMMEHOBAHUE CAaMHX Pa3/IeibHbBIX MyHKTOB. C 1eNbl0 yMEHbIIEHHUs Harpy3ku Ha B/]
CJIeIyeT PacCMOTPETh BO3MOKHOCTh BKIIFOUEHHS aTpuOyTa B 3Ty TaO/IHILy.

1.2.3. HUcnonvzosanue cuydiceOuvix mabauy (Cnpagouyuvix maobauy, Kiaccuguramopos,
MUNOBLIX CNUCKOB 3HAYECHULL).

CnyxeOHble TaONMMIBI, KaK TMPaBHJIO, CO3MAIOTCS JJs aTpuOyTOB CHMBOJBHOTO THIIA,
3HAYEHUs] KOTOPBIX MOTYT BBIOUPATHCA M3 CTPOrO OMPEICIIEHHOTO U OTPaHHMYEHHOTO CIIHCKA.
Hampumep, 3naueHusimu atpubyra «Pom Oammactay MOryT ObITh TONBKO «lI[eOeHOUHBINY,
«[lecuansliiy, «I paBUAHBIN» U «ACOECTOBBINY.

OO0b14HO city:keOHbIe TaOJIHIBI CONEpXKaT JABa aTpuOyTa: UaAeHTUPHUKATOP (Ko, mmdp) u
onucanue (HauMmeHoBanue). Hanpumep, B B/ MoxHO npenycMoTpeTs city:keOHbie Tabmuisl «Bua
pasaensHOro myHKTay, «Pon 6ammacta» u 1. 1. ¢ arpudyramu {ID, HaumenoBanwue}. Dtu TabIUIIBI
CBSI3BIBAIOTCSA HEUJICHTU(DUIUPYIOIIEH 0053aTeNbHON CBI3bIO C UCXOAHOMN, IPU 3TOM B HEll BMECTO
HaNMEHOBaHMS NapameTpa OyJIeT coepKaTbes HACHTU(UKATOP STOTO HAMMEHOBAHUS.

Hcnonp3oBaHue Cly>KeOHBIX TaOIHIL 1aeT CIEAYIONUE MPEeuMYIIECcTBa:

= 3HAYUTEIBHO CHIDKACTCS BEPOSTHOCTh OIIMOKM TPH YKa3aHUM 3HAUCHUH Ui ITHX
atpuOytoB. Ecnu He ucnonb3oBaTh ciayXeOHbIe TaOMUIBI, TO pa3HbIE MOJIb30BATENN
MOTYT BHOCHUTH PacCOTIaCOBaHHbIC 3HAYCHHUS, B TOM YHUCIIE U C ONIMOKaMHU.
= YMEHBIIAETCS pa3Mep UCXOIAHOM TaOIHIIBI.
= ©CJIM ONHCAHHE MapaMeTpa MOXKET H3MEHHUTHCS, TO 3HAYUTEIHHO MPOIIE U3MEHUTD
OJIHO 3HAYEHUE B
C y4eroMm BBEIEHHS CIIYy)KEOHBIX TaONUI, CymHOCTh «IlmaH myTW» cO CHpaBOYHUKAMH

OyZIeT BBITTIAIETh, KaK TOKa3aHo Ha puc. 22.
MnaH nytu

WaeHtudukatop yyactka (FK)

WoeHtudpmkatop nytm (FK) Kunometp Havana
KpuBoii MNuket Havana kpwso | |D TMna pensc
MeTp Hayana kpvBon

KnnomeTp koHua kpusow NukeT koHua kpuson MeTp

KOHLa KpnBOM

MoBopoT kpnBon Paguyc kpusow Yron noBopoTta 3ntopa Wwnan
kpvBon [AnuHa 1-n nepexogHow kpysown OnuHa 2-n

nepexogHowm kpyBok e
YKnoH oTBoAa 1-v nepexofHou KpMBOW YKINOH oTBOAA HaumMeHOBaHKME 3NpbI WNan
2-1 nepexofHoi kpusol Bo3sB1LLeHe HapyXHOro
penbca ID tuna penbc (FK)

ID antopsl wnan (FK) ID popa 6annacta (FK)

Twn pensc

HaumeHosaHue TMna PENBC

D anopb! wnan

Pon bannacta

D poaa GannacTa
Puc. 22. Ucnions3oBanue Cay>KeOHBIX TAOIUI]  ——————" i

1.2.4. Beeodenue NOBMOPAIOUWUXCL Haumenosanue poaa bannacTa
(MHO203HAYHBIX) ampubymos.

Jnis nocTokeHUsT OOJbIIeH MPOU3BOIUTEIBLHOCTH MPH BBIMOJHEHUN YaCTO BBI3bIBAEMBIX
3alPOCOB MOXET OBITh I[€JIECO00Pa3HBIM TIOAXOJ COXPAHCHUS MHOTO3HAYHBIX aTPUOYTOB, YeM
BBIHECCHHE WX B OTJCIbHYIO TaOuuily. Hampumep, eciii KOJUYECTBO KOHTAKTHBIX TeNe()OHOB Y
¢bumana komnanuy HeBeMuKo (10 10), 9Ta BeNWYMHA MOCTOSHHAS M HE YBEJIIMYUTCSA CO BPEMEHEM,
TOo B Tabmuie «Pwimamy MOXHO mpexycMoTpeTh atpuOytel «Homep tenedona 1», ..., «Homep
tenedona 10».

2. Ilepenoc nozuueckoii mooenu oanuvix 8 cpedy yenesou CYBJ].

JlaHHas CTaaus BKIIIOYACT B CeOST MPOCKTHPOBAHUE TAOJIHUIL M CBS3CH MEKTYy HUMH C YIETOM
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Bo3MoxkHOcTel neneBoil CYB/I. Ilpu 3TOM NpOEKTUPOBLIMK JO0JKEH XOPOIIO OPUEHTUPOBATHCS B
dbyaknroHanbHbIX Bo3MoKHOCTAX CYB]I, a umenno nonnepxkusaet iu CYB/] 3ananue:

= JIOMEHOB;

= TEPBUYHBIX, AJIbTEPHATUBHBIX U BHEIIHUX KITIOUYEH;

= HeomnpeneneHHbX (NULL) u o6s3arensabix (NOT NULL) 3Ha4eHwmid;
= 3HadeHuil no ymonuyanuto (DEFAULT);

= IPaBUJ KOHTPOJIS LEIOCTHOCTH;

= XPaHUMBIX NPOLENYP U TPUITEPOB.

Kpome storo, neneBass CYBJl nmomkHa moaaep)XuBaTh TpeOyeMmble THIIBI JaHHBIX MU
UMETh BO3MOXKHOCTb aJ€KBAaTHOro uX XpaHeHus. CTaaus INepeHoca Takke BKIKOYaeT B cedsd
MOJIU(PHUKAIMIO JIOTHYECKOM MOJIENN C YYETOM CEMAaHTUKH W CHHTAKCHCA, IPUHSATON B IEJIEBOM
CVYB/l, a uMeHHO, COOJIOJeHHE IpaBUJl HAUMEHOBaHMs TaONUL, aTpUOYyTOB, TUIIOB JAHHBIX,
OINMCAHUS TPUITEPOB, XPAHUMBIX IIPOLEAYD U T. [I.

3. Peanuzayus 6usnec-npasun u ananiu3 mpaH3aKyuil.

Peanuzanuto GusHec-mpaBuil (Cymma JJIMH MEPEXOAHBIX KPUBBIX HE JIOJDKHA OBITH Oosiee
JUIMHBI BCEil KpUBOW) MOXKHO BKIHOUMTH B SQL-onepartopsl coznanus tadaun (CREATE TABLE
onuust CHECK anst moneit unu tabauisl B 1iesiom) unu B Tpurrepsl (CREATE TRIGGER).

[Tocne peanuzanum OWU3HEC-TIpAaBUJI  HEOOXOAMMO IPOBEPUTH  BBIIOJHUMOCTh H
3 PeKTUBHOCTh (BpeMs OTKIIHMKA, CKOPOCTh BBIOOPKH, OOBEM 3aJIeCTBOBAHHBIX JIAHHBIX )
BBITNIOJIHEHUSI BCEX TPaH3aKIHil.

4. Pazpabomka mMexanusmos 3aujumoi.

BBuny Toro, uro paboTarOT C CHCTEMOW, KaK MpPaBWIO, HECKOJBKO IOJIb30BaTEleH,
HE00X0MMO MPOJyMaTh MEXaHU3MBbI 3alUThl JAHHBIX OT HECAaHKLMOHUPOBAHHOI'O IIPOCMOTpa U
Mo (UKALHH..

Hwmwxe paccmaTpuBaroTcsi ABa HaumOojee MOMYJSIPHBIX crocoba oOecredeHus 3aluThl
JTAaHHBIX.

4.1. Pazpabomxa noiv3068amensbCKux npeocmasgienuil (8Uoos).

[IpencraBieHue mnosb3oBaTesss BKIIOYAeT B ceOsl JaHHbIE, HEOOXOIMMBbIE KOHKPETHOMY
II0JIB30BATENIO ISl IIPUHATHUS PEILICHUI WU BBIIOJIHEHNS HEKOTOPOTO 3a/1aHusl.

Ilpeocmasnenue 6 bBJ] - IUHAMUYECKHI pe3yabTaT OJHOM WM OoJee omepaiui,
BBINOJIHEHHBIX Haj Tabnunamu b/l ¢ nenbro noxydyenus HoBOM cBogHOM Tabnuukl. [Ipencrapnenue
ABIIIETCS BUPTYyalbHOW TabnuieH, kKoTopass peainbHo B B/l He cymiectByeT, HO co3faercs IO
3anpocy (SELECT) onpeneneHHOro nojb30BaTenst B pe3y/ibTaTe BHIIOIHEHUS 3TOTO 3a1poca.

B Bl mpencraBinenus CO30aOTCS Il YIPOILIEHUS 3alIPOCOB U ISl OPTAHU3ALMU 3aIlUTHI.
Hanpumep, ¢ moMoI11b0 NpeicTaBIeHUs] MOXKHO OIPaHUYUTh JOCTYII K OTAEIBHBIM aTpuOyTam HUiIH
3aMMcsiM HEKOTOPBIX THIIOB MOJIb30BATENEH.

4.2. Onpedenenue npag oocmyna (npusunecuti).

B CVYB/[, noagepxuBaronux SQL, BO3MOXHO BBIIIOJHEHHE 3alpOCOB OT HWMEHU
OIPEEIIEHHOr0 MOJb30BaTeNs, KOTOpoe 3anaercss aaMuHucTpatopoM BbJI. Kaxnabiil nonp3oBarTens
o0nasaeT CTPOro OINpeAeseHHbIM HaOOpoM IMpaB (NMPUBUJIETHUH) B OTHOIIEHWH KOHKPETHOM
TaOMUIBI WM TpenacTaBieHus. HazgeneHue mnpaBaMu BBIOJHSETCS C TOMOILIBIO OIEpaTopa
GRANT, ormena - REVOKE. Onepauun, Ha kKoTopble MOXHO Ha3zHauuTh npasa: SELECT,
INSERT, DELETE u UPDATE. Kpome Toro, BO3MOHO 3a/1aHi€ NIEPEJauy [IpaB OT

34



OJIHOTO TOJIb30BATENS K IPYTOMY.

5.Opeanuzayus monumopunea u HAcCMpoOUuKa YHKYUOHUPOBAHUS CUCEMBI.

MonutopuHT QYHKIMOHHPOBAHUS U JOCTUTHYTOTO YPOBHSI IPOU3BOAUTEILHOCTA CUCTEMBI
HEOOXOJUM C IEJIbI0 YCTPaHEHUS! OUIMOOYHBIX MPOEKTHBIX PELICHUN WM U3MEHEHHs TpeOoBaHuU
K CUCTEME.

[TepBonavanbHbpli puzuveckuii mpoekt b/l He cienmyeT MOHMMATh Kak HEYTO CTAaTHYECKOE.
OH, ckopee, SIBISETCS MPOMEXKYTOUYHBIM 3BEHOM, MPEIHA3HAYEHHBIM [JIS1 OLICHKU JOCTUTHYTOTO
YPOBHSI ITPOU3BOAUTENBHOCTH CUCTEMBL. bosbmmHcTBO KoMMepueckux CYB/[ mpenocrasisier B
pacriopspbkeHue aaMuHucTpaTopa bJl HAOOp YTHIMT, TpeJHA3HAYCHHBIX JUIsl HAONIOACHUS 3a
(GYHKIIMOHUPOBAHUEM CUCTEMBI M €€ HACTPOHKHU.

Ha npaktuke nHactpoiiky b/l Hukorma Henb3s cumTaTh 3aBepuieHHOW. Ha mporsokeHuun
BCEro JKU3HEHHOTO IMKJIa CHCTEMbl HEOOXOJIMMO MOCTOSHHO BECTH HaOJIOJIEHUE 32 YPOBHEM €€
MPOU3BOUTEIBHOCTH, YTO MMO3BOJUT CBOEBPEMEHHO pearupoBaTh Ha U3MEHEHUS, TPOUCXOISIINE B
okpyxaromet cpene. Buecenme B bJl u3MeHeHMH, MpelHA3HAYECHHBIX JI1 IOBBIIICHUS
MPOU3BOJUTEIBHOCTA OJHOTO0 U3 MPUIIOKEHHUI, MOXET OTPHULATEIbHO OTpa3uThCid Ha padore
JIPYTOro MpuIoKeHHsI, BO3MOXKHO, Oosiee BaskHOTO. Takum 006pazom, BHECEHHUE JTFOOBIX U3MEHEHUIT

B b/] noymkHO MpOBOAUTECS 00AYMaHO U OCTOPOKHO C 0053aTEIBHBIM UX

TECTUPOBAHUEM.
Ilpumep nocmpoenus ¢usuyeckoii mooenu

Ha puc. 23 npusenen 010k «MHpopmanus 06 yuacTkax I0porum» Gu3ndecKoi
MH(POPMAIIIOHHON MOJAEIH.

R oo VERP Lchastid
R[S D_vid AP SMALLINT HOT NULL | [® 1_uch SMALLINT NOT ha
- —| “id_PR- CHAR(IT) | [ uch: chapp |
oA
(L

RP
% Id_rp: INTEGER NOT NULL

Name: CHAR(20) NOT
NULL Cod: INTEGER
ID RP: SMALLINT NOT )

1=
L}
RE Pull R o Pul
|'€:,Ué,. INTEGER MO HULL FI) T [ Euidich: SMALLINT NOT “NULL
Td_uch: SMALLINT NOT NULI, E,(FK) Id_put. SMALLINT NOT
(FK I1d_put: SMALLINT NOT NUL{ i
)y

| Name put: CHAR(30)

0
Dk_os: SMALLINT NOT NULL

Pk_os: SMALLINT NOT NULL [

Plus_os: SMALLINT NOT e |

NULL | IR
Sp_vx: REAL —— - U

Plan

il LL (FK)
d_put: SMALLINT NOT NULL (FK)
Id_uch: SMALLINT NOT NULL(F EL Ok n: SMALLINT NOT NULL EL
Id_put: SMALLINT NOT NULL (Flé Pk~n: SMALLINT NOT NULL EL

EIDk_n: SMALLINT NOTNULL [¢® u ATiprels o 1 UM SMALLINT NOT NULL
Pk n: SMALLINT NOT NULL El \ep tR
b LUF  [E'D_tip_rels: SMALLINTNOT NULL |C LR [k b SMALLINT
Plus_n: SMALLINT NOT NULL & 1 uch: SMALLINT HOT RILLL [y r — %
I

R

Ph_c SMALLINT
« + SMALLINT &), _pul EMALLINT MOT HULL [F) [Tip_rels: CHAR(E) Plug_ke SMALLIN
€, D_re SMALLINT HOT HULL Hoto rot: CHAW(1) NOT
, Ph_re SMALUNT NOT NULL R Tip epur D 1R | CRSMALLINT
&, Plus_n SMALLINT NOT HULL R ¢ [ 1D epur SMALLNTNOTNULL & 1) A U REAL
Db te SHALT - - L1: BMALLINT
- Pk SMALLINT Tip_epur: CHAR(12) L2 SHALLINT
Id uch: SMALLINT NOT NULL (FK 3, Plic & SMALLINT 1 REAL
%K\deut SMALLINT NOT NULL ID tiF VSW: SMALLIN | NO | NULL(rK) [ REAL

Tip ballast
(FK) IDJip joallast: SMALLINT NOT NULL | [!F. ~ IR H: SHUALLINT
Dk_pk: SMALLINT NOT NULL (FK)ID. epur- SMALLINT NOT NULL | [J/R D_tip ballast: SMALLINT NOTIU:  LIE| 1D_tip_rels: SMALLINT NOT NULL (FK)

Pk nk: SMAITINT NOT NI (FK) ID_tip_rels: SMALLINT NOT NULL[" | Tip_ballast: CHAR(11) | ID_epur: SMALLINT NOT NULL (FK)
DI_pk: e - 1D_tip_ballast: SMALLINT NOT NULL

> 7} SMALLINT
P

Tip_VSP: CHAR(12)

Puc. 23. bnok «MHpopmanus 00 yyacTkax 1oporu» puzndeckoil uHGHopMamoHHON
VP AT RO MOJEeIu

s ee noctpoenus ucnonb3oBaiicss ERwin 4.0. B kauectse uenesoit CYB/] BeiOpana IBM
DB2, xots ERwin mo3BoJsisieT Ha OCHOBE JIOTHYECKON MOJENU MeperTH K (PU3NUecKou Nyisi Oosiee
yeM 20 cambIx pacnpoctpaHeHHbIX cepBepHbIX (ORACLE, DB2, Informix, MS SQL Server u T.1.)
u «"HactonbHbIX» (FoxPro, Access, Paradox u 1. 1.) CYB/I. lannas monens pazpaboTaHa ¢ y4eToMm
npusstoro B DB2 cuHTakcuca, a Takke B OTIMYME OT JIOTMYECKONW MOJEIN COAECPKHUT
HEOOXOIUMBIE CITy)KeOHbIE TaOIUIIBI.

2.3. Pa3paboTka cueHaApHs JUAJIOTra CUCTEMBI € M0JIb30BaTeIeM

Bb100p cTpyKTYpHI AHATOra

Br100p cTpyKTYyphI 1Hamora — 3TO MEPBBIA U3 3TAMOB, KOTOPHINA JOJKEH OBITH BHITIOJHEH
npu paszpaboTke wuHTepdeiica. PaccMoTpeHHBIE HIDKE 4YeThIpe BapuaHTa CTPYKTYpBI JIuanora
ABIISIOTCS Pa3HOBUAHOCTSIMHU CTPYKTYpPBI THIA «BOMPOC — OTBET», TEM HE MEHEe Kaxaas U3 HUX
UMeeT CBOU 0COOEHHOCTH U HanboJiee y100Ha JUTs ONpeAeTIeHHOTo Kilacca 3a/ay.

Jluajior Tuna «BOMPOC-0TBET

Crpyktypa auanora Tuma «Borpoc-oTBeT» (Q&A) ocHOBaHAa Ha aHAJOTHUU C OOBIYHBIM
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uHTepBhio. Cucrema Oeper Ha ce0s poJib MHTEpBbIOEpAa M TMONy4aeT WHGPOPMALHMIO OT
MOJIb30BaTENsl B BUJAE OTBETOB HAa BOMPOCHL. DTO Haubosiee M3BECTHAs CTPYKTypa JUAJIOra; BCE
JMAJIOTH, YIpaBisieMble KOMIIBIOTEPOM, B TOW WJIM HMHOHM CTENEHH COCTOST U3 BONPOCOB, Ha
KOTOpBIE TOJIb30BaTeNlb OTBeuaeT. OnHako B CTpykType Q&A 3TOT mpouecc BbpakeH siBHO. B
KaX/I0M TOYKE JMalora CHcTeMa BBIBOJUT B KadeCcTBE MOACKA3KW OJUH BOMPOC, Ha KOTOPBIHA
MOJIb30BaTENb AA€T OAUH OTBET. B 3aBUCHMOCTH OT MOJIy4EHHOTO OTBETa CUCTEMAa MOXKET PELIUTh,
Kako#l cienyroluid Borpoc 3anaBarb. CTpykTypa Q&A mpenocTaBisieT eCTeCTBEHHbI MEXaHU3M
BBOJAa KaK YIPAaBISIOIIUX COOOIICHUH (KOMaHJ), TaK M JaHHbIX. HUKakux oOrpaHudyeHuid Ha
JIMara30H WM TUI BXOJHBIX JTAHHBIX, KOTOPhIE MOTYT 00pabaThIBaThCS, HE HAKJIAABIBACTCS.

Jnanor Ha OCHOBe MeHI0

MeHro sBISieTCA, MOXKaIyi, HanOoJiee MOMysIPHBIM BapUaHTOM OpraHM3ally 3alpPOCOB Ha
BBOJI JIaHHBIX BO BpeMsi AHAJIOra, YIPABIIEMOI0 KOMIIBLIOTEPOM

Cy1iecTByeT HeCKOJIBKO OCHOBHBIX ()OpPMATOB MPEICTABICHUS MEHIO Ha SKpaHe:

CIUCOK OOBEKTOB, BBHIOMpPAEMBIX NPSIMbIM yKa3zaHUEM, JIMOO yKazaHueM Homepa (Wiu
MHEMOHHUYECKOT0 KOJIa);

* MEHIO B BUJie 0JIOKa JaHHBIX;

* MEHIO B BUJIE CTPOKH JaHHBIX;

* MEHIO B BHJI€ TUKTOTPaMM.

MeHI0 MOXKHO C PaBHBIM YCIIEXOM NPUMEHSATH IS BBOJA KaK YIPABJISIOMINX COOOIECHHIA,
Tak U JaHHbIX. [Ipremiemas cTpykTypa MEHIO 3aBUCHUT OT €ro pa3Mepa U OpraHu3aluu, oT crnocoda
BbIOOpA IMYHKTOB MEHIO U PEATBHOI MOTPEOHOCTH TOIB30BATENS B OAEPIKKE CO CTOPOHBI MEHIO.

CtpykTypa THIAa MEHIO SBJseTCS Haumbojee eCTECTBEHHBIM MEXaHM3MOM il paboThl C
YCTPOMCTBAMM YKa3aHHsI M BBIOOpA: MEHIO TPENCTaBIseT co00il M300pa)keHHue TeX OOBEKTOB,
KOTOpBIE BBIOMpAIOTCA MOJIb30BaTeNeM. Eclii quanor coOCTOUT UCKIIOYUTEIHLHO U3 MEHIO, MOXKHO
peanu3oBaTh IOCIEA0BATENbHBIA WHTEpPQEICc, MpU KOTOPOM IOJIb30BATEIh HPUMEHSET TOJBKO
YCTPOMCTBA Ui YKA3aHUS; OJHAKO TaKOe MOCTOSHCTBO PEAKO AOCTHKHMO Ha mpaktuke. Cienyer
TaKXKe 3aMETUTh, 4YTO, XOTA paboTa C 3TUMH YCTpOWCTBaMH He TpelOyeT NpodecCHOHATHLHOTO
BJIQJICHUS KJIABHATYPOH, Ui MOATOTOBIEHHOTO TOJB30BaTENsl 3TO HE CaMblii OBICTPBIM CHOCco0
BbIOOpa M3 MeHI0. BMecTo yka3aHMs 10JIb30BaTeab MOXET COOOIIMTH O CBOEM BbIOOpE BBOIOM
COOTBETCTBYIOLIETO UICHTU(UKATOPA.

Menio — »a10 Haubosnee yaoOHAs CTPYKTypa JAuajgora JUisli HEMOATOTOBJICHHBIX
NOJIb30BaTENEH; KECTKash 0YepPeHOCTh OTKPBITHS U MepapXHuecKas BIOKEHHOCTb MEHIO MOXET
BBI3BIBATh pa3lipakeHue MpodeccruoHaa, 3aMeUIsITh ero padory. TpaauinoHHas CTPYKTypa MEHIO
HE/I0CTaTOYHO TMOKa U HE B MOJIHOM Mepe COoracyercsi ¢ MeTO/IaMu ajlanTaliuy AUanora, TakuMH,
HarpuMep, Kak ONEpPEeKAIOUINiA BBOJ, C MOMOIIBI0 KOTOPOTO MOXXHO YCKOPUTBH TEMIT PabOTHI
HOJATrOTOBJIEHHOIO0 TMOJb30BaTeNnsd. bojee mNoapoOHO BOMPOCH OpPraHU3allil U BHU3YaJIbHOTO
NPEeJICTaBJICHNS MEHIO paCCMOTPEHBI B pazzene «[IpoexTiupoBanne >IEMEHTOB YIPaBICHUS.

JAuanor Ha 0CHOBeE IKPAHHBIX (OPM

Kak crpykTypa THIIa «BOIPOC — OTBET», TaK M CTPYKTypa THIIA MEHIO IMPEaIoararoT
00paboTKy Ha KaXJIOM IlIare Juajora eMHCTBEHHOI0 OTBeTa. [{Major Ha OCHOBE SKpaHHBIX (OpM
JoIyckaeT o0paOOTKy Ha OJHOM IMIare JMajora HECKOJbKHMX OTBETOB. Ha mpakTuke (opmbl
UCTIOJIb3YIOTCSI B OCHOBHOM TaM, TJI€ y4eT Kakoi-110o AesTeaIbHOCTH TpeOyeT BBOAA JOCTAaTOUYHO
CTaHIApTHOTO Habopa MaHHBIX. YenoBeK, 3amoiHSOMUN  (opMy, MOXKET BBHIOHpATH
MOCJIEI0BATEIbHOCTh OTBETOB, BPEMEHHO NPOMYCKaTh HEKOTOPHIH BOIPOC, BO3BpAIAaThCs Ha3ald
JUTSE KOPPEKIMH TPEIBIAYIIEro OTBETa U JaKe «IOpBaTh OJIAHK» W HAuaTh 3aIOHATH HOBBIA. OH
pabotaeT ¢ GopMOI 10 TeX MOp, MOKa HE 3allOJHUT €€ MOJHOCThIO U He mepeaact cucreme. Eciau
BCTPETHJIACh Kakas-TMO0 ommOKa, MPUIOKEHHWE HE JODKHO 3aHOBO BBIBOJWTH MYCTYIO (hopmy;
BBIBOAUTCSA (OpMa C HpeAbLAYIIMMH OTBETaMH U JIOMYIIEHHBIMU olnOkamu. HOBBIA «OmaHK»
BBIJIACTCSI JIUIIH B CITy9ae COOTBETCTBYIOIIETO 3aIpOCca MOTh30BATEIS.

Takum 00pa3oM, 3Ty CTPYKTYpy YMECTHO NPUMEHATh TaM, i€ HUCTOUYHUKOM JaHHBIX
CITY)KHUT CYIIECTBYIOIIAs BXOHas («OyMaxkHas») popMa JOKyMEHTA.

He o6s3atenbHO, yTOOB! BHEITHHUM BUA 3THX (OPM COBIAAAN (3TO JaXKe MOXKET YXYIIIUTh
BOCIIPHSATHE JIaHHBIX Ha 9KpaHe), HO BCE BBOJUMBIC JIE€MEHTHI IaHHBIX JOJDKHBI PAacHojaraTbCs B
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TOM K€ OTHOCUTCIIBHOM Hop;unce U UMCTh TaKOﬁ XE q)OpMaT, YTO U B UICXOAHOM I[OKYMQHTG.

Yacto Bce HEOOXOMMBIE €IUHUIIBI BBOJA HENb3s OTOOPAa3UTh OJHOBPEMEHHO B Ipeeax
OJIHOTO dKpaHa (WM OKHA), U UX HEOOXOJUMO Pa3/IeinTh HA TPYIIBI, KOTOPHIE OTOOPAXKAIOTCS Ha
MOCJICIOBATEILHOCTH AKpPaHOB (OKOH). BakHO, YTOOBI 3TO pa3OMEHHE COXPAHSIIO JIOTHUYECKHE
CBsI3HU U HE HpI/IBOI[I/IJIO K pasneneHI/Ho CBs3aHHBIX I-IElCTGIt/'I IIOKYMGHTa.

Pa3paborka cuenapus quajiora

Pa3zButue nuamora BO BpPEMEHM MOKHO paccMaTpUBaTh KakK IOCJIEI0BATENbHOCTh
MePEX0JI0B CUCTEMBI M3 OHOTO COCTOSIHUS B Jpyroe. O4eBUIHO, YTO HH OJTHO M3 ITHUX COCTOSHUM
HC IOOJDKHO 6BITI: ((TYHI/IKOBBIM», T.C. IOJIB30BATCIIb HOIKEH HMMCTHh BO3MOXKHOCTH HepeﬁTH n3
J000TO TEKYIIEro COCTOSIHUS auajiora B TpedyeMoe (3a OJIMH WM HEeCKOJbKO maros). st aToro B
xoJlle pa3paboTku mHTepdeiica HeoOXOTUMO OMPECIUTh, BCE BO3MOXKHBIC COCTOSHUS AMANIOra U
MyTH TIEpexoAa M3 OJHOTO COCTOSHUS B Apyroe. [[pyrumu cioBamu, HEOOXOAMMO pa3padoTaTh
cuyenapuil ouanoza.

LensMu pa3pabOTKu CIIEHAPHS AHAIIOTA SBIISIIOTCS:

= BBUIBJICHHE M yCTPAaHEHUE BO3MOXKHBIX TYITUKOBBIX CUTYAIlMH B XOJI€ Pa3BUTHS JHAJIOTA;

= BBIOOp palMOHAJBHBIX IyTEH MNepexoja M3 OJHOTO COCTOSHHS Iuaiora B apyroe (w3
TEKyIIero B Tpedyemoe);

= BBIIBJICHHE HEOJHO3HAUHBIX CHUTYaIlMid, TpPEOYIOMNUX OKa3aHUS JOMOJHUTEIHHON
HIOMOIIH TIOJIE30BATENIO.

CnoxHOCTh pa3paOOTKM cCLiEHapusi OINpeNesercss B OCHOBHOM JBYMs (hakTOpamHu:
(YHKIIMOHAJIBHBIMU BO3MOKHOCTSIMH CO3/1aBa€MOr0 MPUIOKEHUS (T.€. YUCIOM M CIOXKHOCTBIO
peanu3yeMblx (GyHKUUNA 00pabOTKM MH(OPMALMKM) U CTENEHbIO HEONPEAEICHHOCTH BO3MOXKHBIX
JEUCTBUH IOJIL30BATEN.

B cBol ouepenp, CTENEHb HEONPEINECICHHOCTH JEHCTBUM IOJIb30BAaTENs 3aBUCUT OT
BBIOPaHHOW CTPYKTYpHl auanora. HaunGombimeill neTepMUHHUPOBAHHOCTBIO 0O0JIaJaeT AMAIOr Ha
OCHOBE MEHIO, HAMMEHbILIEH — JHUAJIOT THIIA «BOIPOC-OTBETY, YIIPABIISIEMBIN I10JIb30BATEIIEM.

W3 ckazaHHOro Clenyer, 4yTO CLUEHAapud AHUaJIora MOKHO YIPOCTHTb, CHHU3UB CTEIECHb
HEOIPEIeIEHHOCTH JeWCTBUI Moyb30oBaTes. Bo3MOXKXHBIMU cIIOCOOaMHU pelIeHUs] 3TOW 3aJa4yu
ABJISFOTCA:

= HCIOJB30BaHWE CMEIIAHHOW CTPYKTyphl Juaynora (IMpUMEHEHHWE MEHI0 C IIEJIbI0
«OTpaHUYEHUsI CBOOOIBI» MOJIB30BATEINS TaM, IJI€ 3TO BO3MOXKHO);
= TPUMEHEHHUE BXOJHOT0 KOHTPOJIS BBOJUMOM MH(opMaIy (KOMaH/ U JaHHBIX ).

JIOTIONMHUTENbHBIE  BO3MOXKHOCTH IO  CHIDKCHUIO  HEOIPEICTICHHOCTH  JICHCTBUI
MOJI30BATENSI TIPEIOCTABISET 0OBEKTHO-OPMEHTHPOBAHHBIN TOJIX0 K pa3zpaboTke mHTEpdetica,
IpU KOTOPOM ISl KXKJIOTO OOBEKTa 3apaHee YCTaHaBIMBAETCS NEpeUeHb CBOMCTB M JOIMYCTUMBIX
onepanuii. Hanbonee sddexTuBeH Takod MOAXOJ MPH CO3AAHUU TpadHUuecKoro uHTepdeiica;
6onee mOAPOOHO 3TH BOMpoOChl oOcyxkaalTcs B pasgene «OCoOEHHOCTH TIpaduuecKoro
uHTepdeiicar.

Cokpaiasi 9yuciao BO3MOXKHBIX COCTOSHHM AManora, pa3pabOTYMK BMECTE C TEM JOJDKEH
MOMHUTh O HEOOXOJMMOCTH OTpPaXEHHsI B €ro CleHapuu paldoThl CPEACTB MOIAEPKKU
TI0JIb30BATEJIsI, YTO, HECOMHEHHO, JIENIaeT CIIeHapHil Oosiee CI0KHBIM.

Cnoco0 omucaHus cucHapusa  Juajiora 3aBUCUT OT CTCIICHU €Tr0o  CJIOKHOCTH.
CYU.ICCTBYIOIJ_II/IG MCTOABI OIMMCAHU CUCHAPUCB MOKXHO pa3aCIUThL HA IBC OoJIbIIIHE TPYIIIIbI:

= He(hopMaIbHbIE METO/IbI
= (opMasbHBIE METOABI.

['maBHOE JOCTOMHCTBO (OPMATBHBIX METOJOB COCTOUT B TOM, YTO OHU TO3BOJISIOT
aBTOMAaTHU3UPOBATh KaK MPOEKTHPOBAHMWE IUANOra, TaK M €ro MoAu(UKAIHWio (aJanTaiuio) B
COOTBETCTBUU C XapaKTEPUCTUKAMU ITOJIb30BATENS

B nacrosmee Bpemsi HanOoJiee MIMPOKO HCTHOJIB3YIOTCS (HOpPMaTbHBIE METOJbI OIHMCAHUS
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clLieHapueB Ha ocHOBe ceTel [leTpu u ux pacmmpeHuil, a TaKke Ha OCHOBE CUCTEM NPECTABICHUS
3HaHWU# (PpeMOBBIC MOACIN U TTPOTYKIIMOHHBIE CUCTEMBI).

CueHapuil [uanora IO3BOJISIET ONMCATh IIPOLECC B3aWMOAEWUCTBUS IOJIB30BATENS C
NPWIOKEHHEM Ha YpOBHE pelraeMoil UM MNpukiIagHo 3amaur. OpHako Uis HPOrpaMMHOM
peanu3anuu uHTepdeiica Takoe ONMUCaHWEe HOCUT CIHUIIKOM oOmuii xapakrep. [loaromy Ha 3Tamne
peanu3anuu HEOOXOOUMO TMEpPerTH Ha YpPOBEHb OIMUCAHUS COOTBETCTBYIOLIMX IPOIECCOB C
IIOMOUIbIO UCIIOIb3YEMbBIX MHCTPYMEHTAJIBHBIX CPEJICTB Pa3pabOTKU MPUIIOKEHUS.

B naHHOM myHKTE cClelyeT NPUBECTH HEpapXuio (QPYHKIMHA yrpaBieHus U o0paboTKu
JAHHBIX, KOTOpBIE MPU3BAaH aBTOMATU3MPOBAThH pa3padaTbIBaeMblii MpOrpaMMHbIA mpoaykT. [Ipu
5TOM MOXXHO BBIICTUTh M JIETAIM3UPOBATH JBa IOAMHOXECTBAa (YHKIMI: peanu3yromux
ciry>xeOHble (PyHKIUM (Hampumep, MPOBEPKH MapoJist, BEACHUs KaleHaaps, apXuBaluy 0a3 JaHHBIX,
THIOTOPA U JIP.) U PEATU3YIONIMX OCHOBHBIE ()YHKIIMHM BBOJA MEPBUUHON MH(bOpMaluu, o0paboTKH,
BEJICHUS CIIPAaBOYHUKOB, OTBETOB Ha 3aIIPOCHI U Jp.

[Tpu pazpaboTke CTPYKTYphI AUajgora He0OXOAMMO MPETYCMOTPETh BO3MOXKHOCTh PaboThI ¢
BXOJHBIMH JOKYMEHTaMH, (pOpMUPOBaHHE BBIXOJIHBIX TOKYMEHTOB, KOPPEKTUPOBKH BBOJIUMBIX
JTaHHBIX, MPOCMOTpa BBEACHHON wuHpOpManuu, pabdoty c¢ dailaMu HOPMATUBHOCHPABOUHOMN
uH(pOpMaLMY, MPOTOKOJIUPOBAHMS JEHCTBUI IOJIb30BATENs, a TaKXKe IOMOIIb Ha BCEX 3Tamax
paboTHI.

Huamor B DUC He Bcerna MokHO (opMaIn3oBarh B CTPyKTypHOU (popme. Kak mpaswuiio,
IUaor B sBHOM Buie peanu3oBaH B Tex DUC, KOTOpble >KECTKO MPUBSA3aHBI K HCIOJHEHHIO
npeaMeTHOW TexHosoruu. B Hekoropbix cnoxHbix OUC (Hanmpumep, B SKCIEPTHBIX CHUCTEMAX)
IUaNor He (opMalu3yeTcss B CTPYKTYpHOH (opMe U TOrJa JaHHBIA MyHKT MOXET HE COIEpiKaTh
ONMCaHHbIX cXeM. OmnucaHue [uanora, peajlu30BaHHOIO C HCIOJIb30BAHUEM KOHTEKCTHO-
3aBHCHUMOIO MEHIO He TpedyeT HeCTaHJapTHOro moaxoaa. HeoO0Xoaumo JHIIb OJHO3HAYHO
ONpEAEIUTh BCE YPOBHU, HA KOTOPHIX IIOJb30BaTE/Ib IPUHHMAET pEIIEHHE OTHOCUTEIBHO
CIIEYIOIIET0 JEUCTBUSA, a TakKe OOOCHOBaTh pelieHue 00 HCIONb30BAaHHUM HMMEHHO STOM
TEXHOJIOTUH (OMUCATh JOMOTHUTEIbHBIE (PYHKIHH, KOHTEKCTHBIC TOJCKA3KH U T.11.)

6. COJIEP’)KAHUE TPETBEM I'JIABBI
B aT0i1 rmaBe 060CHOBBIBAaETCS BHIOOP Cpe/bl pa3padOTKH, OCYIIECTBIAETCS pa3padoTKa
busnueckoit ctpykrypsl (B, caiita, APM, UC u.T.1.). Peanuzauust noruku(anropurma) paboTsl
NPWIOKEHUH B mporpaMMHOM cpene. TectupoBaHue U HamojHEHHE TpeOyeMol peasibHOI
uH(popMaliel MOJHOCTBIO WM YacTUYHO. [loAroraBnuBaeTcss JOKyMEHTAIMS 110 UCIOIB30BaHUIO:
paboune HHCTPYKIMH MOJTb30BATENICH, a TAKXKE 110 YCTAHOBKE M HACTPOUKE.
3. Peanuzayus
3.1. Buibop cpeovl pazpabomku
3.2. Peanusayus npoexma bJ{
3.3. Paszpabomka nonvzoeamenvckoco unmepghetica
3.3.1. Xapaxmepucmuxa HOpMamueHoO-CnpasoyHol U 6X0OHOU OnepamueHoll UHgdopmayuu
3.3.2. Xapaxmepucmuxa pe3yibmamuou uH@opmayuu
3.4. Ilpoepammnoe obecneuenue 3a0aqu
3.5. Texnonoeus oopabomku unghopmayuu

3.Peanuzanus

3.1.  BbIOop cpeabl pa3padoTKu

HeoGxonumo nate oOocHOBaHME BbIOOpa Cpelbl pealn3alu. 31ech K€ ONpeenseTcs
TEXHOJIOTHS JOCTyMa AaHHbIX. ONMHUCHIBAIOTCSA HE TOJIBKO JOCTOMHCTBA CPEACTBA pa3pabOTKH, HO U
YKa3bIBAIOTCS IPEUMYyIecTBa Juid npoektupyemont UC.

3.2. Peanu3zanus bJ{
Heobxomumo pazpabotats nist BeioOpanHord CYBJ] natamoruueckyro nuarpammy. s

9TOIr'0 AJIA KaXJ0T0 anI/I6yTa CO3aacTCA Ta6J'II/II_[a Buyaa:
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Nwmst monst Tun nosns OrpanuyeHus [Ipumeuanue

<Umst  arpubyra <Tun B <Jlnst YHCIIOBBIX <HAIlpUMEP, «KIIFOYEBOE
JOIYCTUMOC B [TCPMHHAX 3HAYCHUU HA BEJIUYUHY, JUIS T1OJIC), «3HAa4YCHUEC 10
BLI6paHHOﬁ CYBIL> CYEI[> CTPOKOBBIX |[YMOJIIaHHIO S»uT.0.>

KOJMYECTBO CUMBOJIOB>

B nanHOM myHKTE MpHUBOAATCS peanu3anus naHHbX Tadmui B CYB/], T.e. MakeTsl Tabnui
B koHKpeTHOU CYB/I.

3necp NMpUBOAUTCS cema AaHHbIX nonydeHHas B CYBJl. Onpenenstorcss CTpyKTYyphl
3aIPOCOB U UX AJITOPUTMBI.

3.3.1. XapaKTepucTHKA HOPMATHBHO-CIIPABOYHOM U
BXO/IHOM ONepaTUBHON MH(OpMaIIUU

[IpencraBisier coGoi omucaHHE COCTaBa BXOJAHBIX JIOKYMEHTOB U CIIPaBOYHMKOB,
COOTBETCTBYIOIIIMX MM SKPaHHBIX (OPM pa3MElIeHHs TaHHBIX M CTPYKTYphl (aiinos. IIpu sTom
clleflyeT YAEIsATh BHUMaHUE CIEAYIOLUIMM BOIPOCAM:

- TpHU ONMHCAHUHM BXOJHBIX JOKYMEHTOB HEOOXOIUMO MPUBECTH B MPHIIOKEHHU (HOPMBI
JOKYMEHTOB; IEpeyYeHb COAEP)KALIMXCS B HHUX IEPBUYHBIX IOKa3aTelei; MCTOYHUK
MOJTy4YeHUsI JOKYMEHTa; B KakoM (paiiyie nucroip3yercss HHPOpMaIus 3TOr0 JOKYMEHTa,
OIUCBIBAETCSI CTPYKTYpa JOKYMEHTa, YHUCIO CTPOK, OOBEMHBbIE [aHHbIC, YacCTOTY
BO3HUKHOBEHUS IOKyMEHTA;

- ONMCaHHUe 3KpaHHOH (POPMBI BXOJTHOI'O JOKYMEHTA JIOJDKHO COAEP)KaTh MaKeT SKpaHHOU
(hOpMEBI B IPUIIOKEHUH, OCOOSHHOCTEH OpraHu3anuu padbodeii U CIy)keOHOM 30H MaKeTa,
COCTaB M COJepXKaHME IOACKA30K, HEOOXOIUMBIX I0JIb30BATENI0 JUIsl 3alOJHEHUS
MakeTa, MEepevYeHb CIPABOYHUKOB, aBTOMATHYECKU MOJKIIOYAEMBIX IMPH 3alOJHECHUU
3TOTr0 MAKeTa;

- OMHCaHHWE CTPYKTYP BXOJIHBIX (hailyIoB ¢ OmepaTuBHON HH(OpMAIHEn JODKHO BKIIIOYATh
TaOJIUIy ¢ ONIMCAHWEM HAaUMEHOBaHWH Mojiel , MISHTU(PUKATOPOM KaXKIOIo I0JIs U ero
mabsioHa; 1o KaxjaoMy ¢aiiny AomkHa ObITh WH(GOPMAIUS O KIFOYEBOM IOJIE, JJTMHE
OJHOW 3amucu, 4ucie 3amnucei B (ailne, yacTore co3manHus (ailna, JUIMTEIBHOCTH
XpaHeHus, crocode oOpalieHus (IOcaeA0BaTEIbHbIA, BHIOOPOYHBIA WM CMEIIaHHBIN),
crioco0e JIOrHuecKoi u ¢pu3nveckoil opranuzanuu, ooreme (aiina B 6aiiTax;

- ONHUCaHWe CTPYKTYp (aijoB C YCIOBHO-TIOCTOSIHHONW WMH(pOpMaluel CONEPXKUT TE ke
CBEJIeHUs, YTO U AJs ailyioB ¢ onepaTUBHOIN MH(OpMaIel, HO J00aBIIAIOTCS CBEIEHUS
0 4acTOTE aKTyaJau3aluu ¢aiia u o0bemMe akTyanu3auu (B MpoLEHTaxX).

Heo6x01uM0 OTMETUTH COOTBETCTBUE MTPOEKTUPYEMBIX (PaiijIOB BXOAHBIM JTIOKyMEHTaM
WM cripaBoyHUKaM. OTMCBIBAETCS CTPYKTYpa 3alIUCH KaXX10r0 HHPOPMAIIMOHHOTO (aiina.

Ecnu nnpopmanmonnas 0aza opraHu3oBaHa B ¢opme 0a3bl JaHHBIX, TO MPUBOAUTCS
ONMCAHUE U IPYTUX €€ JIEMEHTOB (KJtouell, On3Hec-IIpaBuil, TPUTTEPOB).

3.3.2. XapakTepuCcTHKA pe3y/JbTAaTHOH nHGopManun

XapakTepucTHKa pe3yJbTATHOH MH(OPMANMHU, OJUH U3 BAKHEUIIUX ITYHKTOB BCEH
MPOEKTHON YacTH, MpeAcTaBiIsieT coOoi 0030p pe3ynbTaTOB pEUIEHUS IOCTaBICHHBIX B
QHWINTUYECKOM 4YacTH 3aJad C TOYKM 3PEHMs IPEAMETHOM TexHojoruu. Eciom pemienue
npencTasisier co0oil (opmupoBaHue BegoMocTell (B BUAE SKpPaHHBIX WM MEYaTHBIX (opm),
KaXIyI0 BEJIOMOCTb HEOOXOIMMO ONHUCAaTh OTAECNbHO (B TNPWIOKEHUH CJelyeT MPUBECTH
3aII0JIHEHHBIE SK3EMIUISIPBI BEJOMOCTEHN U SKpaHHBIX (OPM TOKYMEHTOB).

B wuwacTHOCTH, Kakoe MECTO 3aHUMaeT BEJOMOCTb B HMH(POPMALMOHHBIX MOTOKaX
npennpusaTist (CIyXKUT [ ONEpaTUBHOTO YIPABIEHUS WM ISl OTYETHOCTH), SIBISETCS
yTouHstoue nim obodmaromeil u T. 1. Kaxxaas Be1oMOCTh JODKHA UMETh UTOTH, HE BKIJIIOYATh
n30bITOYHOM MH(pOpMaLuY, ObITh YHUBEpCAIbHOM. Jlanee MpUBOIUTCS ONMMCAaHHUE MeYaTHBIX (popm,
DKpaHHBIX MAKETOB C MEPEUYHUCICHUEM M KPAaTKOM XapaKTEPUCTUKON COJAEp)KALMXCs MOKa3aTenen
(cM. omucaHWEe BXOJHBIX JIOKYMEHTOB M UX OJKpaHHbIX (GOpM), i KaxJ0ro JOKyMEHTa

39



YKa3bIBAETCs , HA OCHOBE KakKuX (hailIoB MOJIy4aeTCs 3TOT TOKYMEHT.

Ecnu pesynpraTHas uHpopmaius npeaocTaBiseTcs He B BUIE BeloMocTel (Hampumep,
IpY MPOEKTUPOBAHUHU MOJCUCTEMBI pacIipeieieHHOW 00paboTKH TaHHBIX ), HEOOXOJMMO MOIPOOHO
omnucatb €€  JajdbHeWmui  MyTb, OCHOBBIBAACb  Ha  HUMEIOUICHCS ~ OpraHu3aluu
MHoromnosib3oBatenbekoi DUC.

daiinpl ¢ pe3yabTaTHONH W MPOMEXKYTOYHOW WMHGOpMAIIUEH ONMUCHIBAIOTCS 10 TOW JKE
cXeMme, 4To M (aiiibl ¢ IepBUYHON HHPOPMAIIHCH.

3.4.  IIporpamMMHOe obecriedeHHe 3a1a49u

[IyHKT mporpaMMHOro odecmedeHusi BKJIIOYAET OOLIME IMOJOXKEHHS, OTpa)karoliue
CTaHJApTHl, a TaKXke TPeOOBaHMSA K amNMapaTHBIM M TMPOTPaMMHBIM pecypcaMm sl yCIEIIHOM
9KCITyaTallid IPOTrPAMMHOIO CPEACTBA. 37eCh K€ MPUBOAUTCS OMUCAHHE HCIOJIb30BAaHHBIX
CpeACTB pa3paldOTKU. 3aTeM MPOU3BOJUTCA XapaKTEPUCTHKA APXUTEKTYPHl MPOCKTHPYEMOTO
POrPaMMHOTO CpEACTBAa M TMPEICTABIAETCA CTPYKTYpPHOH CXeMOH mnakera (JIepeBOM BBI30Ba
npoueayp u nporpamm). [locie yero npou3BoAUTCS ONUCAHKUE IPOTPAMMHBIX MOIYJeH U (haitsioB.

3.4.1. CrpykTypHasi cxemMa nakera (J1epeBo BbI30Ba MPOLEYP ¥ MPOrpaMm)

Ha ocHOBe pe3ynbTaToB, IOJYYEHHBIX B HPEIBIAYLIEM IIYHKTE, CTPOMUTCS IEPEBO
IIPOrPaMMHBIX MOJYJIEH, OTPAKAIOIIMX CTPYKTYPHYIO CXEMY IIaKeTa, COAepIKalllell IpOrpaMMHBIE
MOJYJIH Pa3JIMYHBIX KJIACCOB:

- BBIIOJHSIOIIKE CIyXKeOHble QYHKINU;
- YIPaBIAIOIIME MOAYJIH, IPEAHA3HAYEHHBIE ULl 3arPY3KHA MEHIO U IIEPENAYN YIIPaBICHUS

JpYroMy MOAYIIIO;

- MOJYIH, CBSI3aHHBIE C BBOJIOM, XpaHEHHEM, 00pabOTKO# 1 BbIIaueld MHPOPMALIUH.

B nanHOM myHKTE HEOOXOIMMO AJIS KAXJI0T0 MOIYJS YKa3aTh UACHTU(DHUKATOP U
BBINOJIHSIEMbIE (PYHKIINH.

B cnysae npoekrtupoBaHus ~mporpamMMmHOro obecmnedenus APM s
koprnoparusHoit DUC cienyer JONONHUTEIBLHO PACCMOTPETh COCTaB TPAH3aKIUN U TUIIOBBIX
IpOLEAYp BEIEHUS KOPIIOPATUBHBIX 0a3 JaHHbIX.

3.4.2. Onuncanue NporpaMMHbIX MOAYJIeil

Onucanue MporpaMMHBIX MOJYJIEH JOJKHO BKIJIIOYATh OJIOK - CXEMbI U ONMHMCAHHUE OJIOK-
CXEM aJrOpPUTMOB OCHOBHBIX PaCUETHBIX MOAYyseH (00beMoM He MeHee 500 onepaTopos ).

3.4.3. Cxema B3aMMOCBSI3U MPOTPAMMHBIX MoayJieil 1 HHGOPMALMOHHBIX (ailioB

Cxema B3aMMOCBSI3M NPOTPAMMHBIX MoAyJdeil W HWHPOPMANMOHHBIX (aiiioB
OTpakaeT B3aMMOCBS3b MPOTPAaMMHOr0 W MH(GOPMAIMOHHOIO OOecnedyeHus KOMIUIeKca 3aaad, U
MOXKET OBITh TpEACTAaBIEH HECKOIbKUMU CXE€MaMH, KaXJaas U3 KOTOPBIX COOTBETCTBYET
onpezeneHHOMY pekuMy. ['oj0BHast ke 4acTh, MPEACTABIAETCS OJHUM OJIOKOM C yKa3aTesIMH
CXEM pPEeXHMOB.

B 3akniouenuu x  KypcoBodl  pabore  maroTcsi  o0mMe  UTOTH  MPOBEIACHHOTO
UCCIIeI0BaHMs/pa3paboTKH, 000OIIAIOTCS Pe3yibTaThl M BBIBOJBI, YKa3bIBAIOTCS KOHKPETHBIE
JIOCTOWHCTBA Pa3pabOTKH, €€ IMpaKTHYecKas HEeHHOCTh. MoOryT OBITH yKa3aHbBI NEPCIEKTUBHI U
HaTpaBlIeHUs JalbHENIIeNH pa3paboTKH TEMBI.

3akroueHne JOKHO UMETh 00BheM 1-2 JTrcTa MAIIMHOIIMCHOTO TEKCTA.

Ilpunoscenuss K KypcoBOil paboTe (OpMUPYIOTCS aBTOPOM pabOTBI M CIIyXaT I
WUTIOCTPAILIMH  OTJCIBHBIX TOJIOKCHUH HCCIETyeMON TEeMBl WM SBISIOTCS HPAKTHISCKHM
pe3yJabTaTOM NMPOCKTUPOBAHMS: UCXOIHBIC NaHHBIE (BXOJHBIE M BBIXOIHBIE (POPMBI JOKYMEHTOB,
pe3ynabTaThl MOJAENUPOBAHHS OW3HEC-TPOIECCOB, KOJIBI, CKPUITHL, JIHMCTHHTH, pPE3yJIbTaThl
JOKYMEHTHPOBAHUS MPOLIECCOB aBTOMATH3ALMH, pa3paboTaHHbIE aBTOPOM (HOPMBI JOKYMEHTOB U
T.I.)
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Tema KypcoBoil pabOThI

IMPUMEPHBIE TEMbI KYPCOBBIX PABOT

[Tpunoxxenue 1

JIoJKHa OBbITh copMysHpoBaHA Kak MPOCKTUPOBAHUE

WH()OPMAITMOHHOW CHUCTEMBbl B KOHKPETHOW mpeaMeTHOW obmactu. [lpumepHbIii nepeueHb

MMPEAMETHBIX obnacrei IMPEACTABJICH HUXKC.
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20.

VY4yer paOOTHUKOB MPEAIPUATHUS.
Pacuer 3apaboTHOM MIIaThl pAOOTHUKOB MPEAIPUSATHSL.
VY4er roroBoi NPOIYKIMHU HA CKIIAJE IPEATIPUATHS.
VYyer pabouero BpeMeHH Ha MPOMBIILIICHHOM MPEANPHUSITHH.
VY4eT 371eKTPOHHBIX 3aKYIOK.
OnexTpoHHas kommepuus (MHTepHeT-Mara3us).
VYyer ToBapoB Ha CKIIaJE A1 ONITOBOM TOPTOBIIN.
Pabora aBTocanoHa.
VYyeT 10roBopoB Ha NPEANPUATHH.
Yuer TOProBeIX OIEpaLUii.
[ToctaBka TOBapoB B TOProByto hupmy.
VYder MaTepruaabHBIX [ICHHOCTEH OMOIMOTECKH.
Pabora pexitaMHOTO areHTCTBa.
VYyeT KOMaHAUPOBOYHBIX YIOCTOBEPEHUIN HA IPEANPUATHH.
VYyeT KOMMyHaJIbHBIX TUIATEKEN JUIsl YIIPaBJISAIONIEH KOMITAaHUH.
VY4er ycnieBaemocTu cryaeHTamMmu BY3a.
VY4er aOOHEHTOB TeIE(POHHOM CBS3H.
VY4eT KOMIIBIOTEPOB HA MPEITPUITHH.
VY4er akTOB BBIMIOJTHEHHBIX PaboT.

Yuer KaCCOBBIX ONEpaALUH.

Tema MoXeT OBITh MMPpEUIOKCHA CaMOCTOATCIIBHO CTYACHTOM IIO

HaY4YHBIM PYKOBOJUTENIEM pabOTHI.

COri1aCoBaHUIO
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