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Beeoenue

Hacrosmee  yueOHO-MeTopmueckoe  MOcoOME  TOCBSILICHO
W3YYeHUIO OCHOB aHamm3a M (QopMupoBaHus TpeOOBaHMH K
MporpaMMHOMY oOOecriedeHHI0  MH(OpPMAIMOHHBIX CHUCTeM cOopa U
00paboTKK MH(OPMAIH O COCTOSIHUM TEXHUYECKUX O0BEKTOB.

B yueOHOM moOCOOMM paccMaTpHUBAKOTCS BOIPOCH aHaIM3a
O00BEKTOB WM TEXHOJOTHMYECKHUX IPOLIECCOB B UENSX BBISABICHUS HX
CTPYKTYPHI, (GyHKIMA, 0COOCHHOCTEH (DYHKIIMOHUPOBAHHMS u
(dopMHpOBaHHS Ha ATOH OCHOBE TPEOOBAHWH ISl MPOEKTHPOBAHUSI
MPOrpaMMHOro o0ecrieueHns] MHPOPMAIIMOHHBIX CUCTEM.

B y4ueOHOM mOCOOMM TIPENCTaBIICHBI MOJCIH  CO3IaHUS
WH(QOPMAIIMOHHBIX ~ CHCTEM, HWX OCOOEHHOCTH, JOCTOMHCTBA U
HegoctaTkh. [1ogpoOHO paccMOTpeHBI BOMPOCH! CTPYKTYPHOTO aHan3a
WH(OPMAIIMOHHBIX CHUCTEM, METOJ| (DYHKIMOHAIBHOTO MOACITUPOBAHUS,
MOJICIMPOBAaHMsI ~ TOTOKOB  JAHHBIX, TPOLECCOB, aHamM3a |
(OpMHPOBaHUSI CHUCTEMHBIX, IMOJB30BATENBCKUX, (DYHKIMOHANBHBIX U
He()YHKIIMOHANTBHBIX TpeOOBaHWH, IOKYMEHTUPOBaHWS TpeOOBaHMUH,
OLICHKH MX BBIIOITHAMOCTH .

YueOHO-MEeTOIMUYECKOEe ITOCOOME COCTOUT M3 6 pa3JIesioB.

B mepBom pasnene paccMaTpuBaeTcsi IOHSTHUE YXKH3HEHHOI'O
mukna  [1O,  onpemensitorcss  Tpolecchl  KU3HEHHOTO  IIUKIA
MH(POPMAIIMOHHONW CHUCTEeMBI. Takke aHAIM3UPYIOTCS —pa3jIMnvHbIC
MOJIENIM CO3J[aHHsl TPOrpaMMHOrO obecredeHns HH(GOPMAIHOHHBIX

Bo BTOpOM pazzmene paccMaTpHBAIOTCS OCHOBHBIE MPHHIIMITBI
CTPYKTYPHOT'O aHajH3a HH(POPMAIIMOHHOW CUCTEMBI.

Tperuit  pa3gen NOOCBAIIEH OCHOBaM  CTPYKTYpHOIO U
($yHKUMOHANBHO-MOAYABHOrO TpoektupoBanus MC. B wactHOCTH,
MPUBOJSTCS TPUHIMIBI CTPYKTYPHOTO TOAXO[a, TOCIEIOBATENEHOCTD
noctpoenust pyHknuoHansHoi mMonenu MC. PaccMmarpuBaercs Mosienb
SADT, ee cocraB, cxeMmbl IOCTPOCHHS HepapXud JdarpamMm H
ONpE/IEIICHNS] THIIOB CBSI3H MEKAY OTICIBHBIMU (DyHKIMSIMHE.

B derBeproM pazmene TNPUBOIATCS OCHOBHBIE CBEACHHS O
MOCTPOEHUM JUarpamMM IMOTOKOB JAaHHBIX, onuckiBaercs moaens DFD,
€e COCTaB M OCHOBHBIE TPEOOBAHMS K TOCTPOCHHUIO JIHarpaMM.

B msarom pasnene mompoOHO OMMCHIBAaeTCss METOAMKA 'CyIi-
HOCTB-CBSI3b" MOCTPOEHHUSI CTPYKTYp 0a3 maHHbIX. Onucanue 6a3u-
pyercs Ha mpuMepe MOCTPOCHHsSI CTPYKTYPHI 0a3bl TaHHBIX, TPHUBO-
JSITCS TIpaBUiia TpaHcdopManuyu KOHCTPYKLWH, TMONYyYEeHHBIX B pe-



3yNnbTaTe MPUMEHEHUsT METOIWKH, B TAOJHIBI PEISIIUOHHON 0a3bl
JIaHHBIX.

IlecToii pa3gen MOOCBALIEH HW3YYEHHWIO OCHOB METOAMKH
onucanus mponeccoB |IDEF3, METOJMKH MOJIETHPOBAHMS,
UCTIONB3YIOIIell  Tpaduueckoe  omnucaHue  WHGOPMALMOHHBIX
MOTOKOB, B3aMMOOTHOIICHWH MEKIYy IpoleccaMu o0paboTKu
nHpOpMaMK W OOBEKTaMH, KOTOpbIE SBISIOTCS YacTbiO OTHX
nporeccoB. JlnarpaMmbl MPOIECCOB HMCMOMB3YIOTCS JUISL OMHCAHUS
JIOTHKH B3aUMOJIEUCTBHS HH(OPMAIIMOHHBIX TOTOKOB.

B cempMoM paszmene paccMaTpUBalOTCS BOMPOCHL aHAIM3a
TpeOOBaHUI K MpPOrpaMMHOMY OOecHeueHHI0 WH(POPMaIOHHOM

CHUCTEMBbI, - 0Omme TpeOOBaHUsS K WH(POPMAIIMOHHON CHUCTEME,
(yHKUIHOHATBHBIC u HeYHKIIMOHATIbHBIE TpeboBaHMs,
MOJIb30BaTEIbCKUE TpeOOBaHUs, CHCTEMHbBIC TpeOoBaHUs,

JOKYMEHTUpOBaHUS TpeOoBaHUil. Takke NMPUBOAATCS CBEICHUS O
pa3paboTke TpeOOBaHW K  TIPOrpaMMHOMY  OOECIeueHHIO
WHPOPMAIMOHHOH  CHUCTEMBI,  aHAJIM3y  BO3MOXXHOCTH  HUX
BBIMIOJIHEHUS, TpoueaypaM  (QOPMUPOBaHHS W  COTJIAcCOBaHMUS
TpeOOBaHUIA.



1. Mooenu jncusnennozo 4UKIa RPOPAMMHO20 0DecnedeHus

B ocHoBe cozmanmst IO neXuT MoHATHE XU3HEHHOTO IHKIIA
(OKLL). K1 IO - 370 HerpepbIBHBIN MPOIECC, KOTOPbI HAYMHACTCS C
MOMEHTa MPHHATUS pelleHHs O HEeOOXOMMMOCTH €ro CO3/IaHHs |
3aKaHYMBACTCS B MOMEHT €0 TOJIHOTO U3BSTHSI U3 SKCIUTyaTaluu [2].

OCHOBHBIM HOPMATHBHBIM JIOKYMEHTOM, PErjaMeHTUPYIOIM
XK1 TIO, sensiercs mexayHapoansiii cranaapt ISO/IEC 12207 (ISO -
Organization of Standardization - MexayHaponHas
opraum3arms o cranmaptusaiun, IEC - International Electrotechnical
Commission - MexayHapoiHash KOMUCCHS IO JIEKTpoTexHuke). OH
onpenensier ctpykrypy KL, comepskamyto Tporecchl, IEHCTBHS H
3a/1a4K, KOTOpBIE JOJDKHEI OBITH BBITIONIHEHBI BO BpeMsi cozaanus [10.

B cootBerctBum co crangaprom ISO/IEC 12207 Bce mporiecchr
KL 1O pa3nenens Ha Tpu rpynmsl [ 2, 3].
ITO CIEaYyIOINE TPYIIIIHL:
1. OcHOBHBIE TIPOIIECCHI;

International

MpUOOpETEHHE,
MOCTaBKa,
pa3paboTka,
9KCIUTyaTaIys,
COIIPOBOX/ICHUE.

2. BcromorarenbHbie TIPOILECChI, OOECIICUUBAFOIIMX
OCHOBHBIX IPOIECCOB:

JOKyMEHTHPOBAHHE,
yIpaBJieHHE KOH(UTypaueH,
obecrieueHne Ka4uecTna,
BepHU(UKAIUs, ATTECTAIIUS,
COBMECTHAs OLIEHKa, ay/uT,
pa3spelieHue npoodJieM.

3. OpraHu3aiMoHHbIC MPOIECCHI:

yIpaBlieHHE,
co3aHue HHPPaCTPYKTYPHL,
YCOBEPILICHCTBOBAHHUE,
o0y4eHue.

BBITIOJTHCHHUEC

[MoapoGHO 0 CTPYKTYpe U COAEPIKaHUM KaXI0TO U3
nepeurcieHHsix mnpouecco XKL I10 uznoxeno B [2].



Crangapt ISO/IEC 12207 He npemiaraer KOHKPETHYIO MOJIEIb
XK1 IO u mMerozp! pa3paboTKy.

CymectByer MHOXKecTBO Mozneneit XKL, kaxgas u3 KOTOPBIX
OIIPENENSIeT CTPYKTYPY, MOCIEI0BATEILHOCTh BBITOIHEHUS U
B3aMMOCBSI3HM IIPOLIECCOB, 3TAIOB, JICHCTBUM U 3aJa4 Ha
MPOTSHKEHUH KU3HEHHOTO [IUKJIIA, 4 TAKXKE KPUTEPUU TIEPEX0/1a OT
sTana Hamabryipiiiee pacpoCTpaHeHUE B HACTOSIIES BpeMs
nonyansiu ciaemyromnme moaenu JKI;:

1. Knaccuueckas Kackaomas mooenb W MOJCIb PeaIbHON

MO3TAIHOW Pa3pabdoTKu Ha ee ocHoBe [1,2].

Knaccnyeckas kackagHast MOJIeIb BKIIIOYAET B ce0sl CIeTyIonue
STanbl:

CHCTEMHBIN aHAJIN3;

aHaJIU3 TPeOOBAHMUIA;

MPOSKTUPOBAHUE;

KOJIUPOBAHHE;

TECTUPOBAHUE;

COIIPOBOXKICHUE.

Paspabotka B paMKax MOJENIH paccMaTpUBaeTca Kak
MOCIIEIOBATEIFHOCTh JTAMOB, IIPHUYEM TEPEXO0]l Ha CIEAYIOIIUA,
MEpapXUUYSCKH HWXXHHHA 3Tall MPOUCXOAMT TOJBKO TOCIE MOJTHOIO
3aBepIIcHUs PabOT Ha TEKYIIIEM dTarle.

[MompasymeBaercsi, 4TO pa3paboTKa HAYMHAETCS HA CHCTEMHOM
YPOBHE M MPOXOJUT Yepe3 aHaju3, MPOCKTUPOBAHKE, KOJUPOBAHUE,
TECTUPOBAaHUE W COMPOBOXKJEHHUE. [Ipu >TOM MoOIEIUPYOTCS
JICHCTBUS CTAHIAPTHOTO MHKEHEPHOT'O IIUKJIA.

Cucmemnbiti  auanusz 3aae€T  PoOJb  KaXJOro d3JEMEHTa B
KOMIBIOTEPHOW CHUCTEME, B3aMMOJECHCTBHE 3JJIEMEHTOB JpYr C
npyroM. ITockonbky T10 siBIsieTcs AU YaCTHIO OONBIION CHCTEMBI,
TO aHaju3 HAYMHACTCS C ONpEACIcHHs TPEOOBaHHI KO BCEM
CUCTEMHBIM 3JIECMEHTaM M Ha3HAYCHUS IMOJMHOXKECTBA ITHX
TpeOOBaHUI  MPOrpaMMHOMY  KOMIIOHEHTY.  Heo0xomumocTthb
CHUCTEMHOT0 TIOAXO0Jla SBHO TMPOSIBJIACTCS, KOrJa (POpPMHpYyETCs
untepgeiic [10 ¢ apyrumu ayeMeHTamMu (ammapaTypoi, JIIOIbMH,

Amnanuz mpeboganuil — IPoOLECC KU3HEHHOTO IHKJIIA MTPOrPaMMBI,
BO BpeMsi KOTOPOT0 TpeOOBaHUS 3aKa3urMKa YTOUHSIFOTCS, (popMaliu-
3YIOTCS U JIOKYMEHTUPYIOTCA. AHanu3 TpeOOBaHUN OTHOCHTCSA K
nporpaMmMHoMy obecrieueHuto MC. YTOYHSIOTCS U IeTaIH3UPYIOTCS



ero ()yHKIINH, XapaKTePUCTUKU 1 HHTEpdeiic.

PesynpraTthl  aHanmm3za  (CHCTEMHOrO aHalmM3a W aHalM3a
TpeboBanuii k [10) TOKyMEHTHPYIOTCS B creyupurayuy aHanusa.

[IpoexTupoBanne — mporecc KU3HEHHOTO LUKIA MPOrpaMMHOI0O
obecrieueHys, BO BpeMsi KOTOPOTO HCCIEAYeTCsi ero CTPYKTypa H
B3aMOCBSI3H 3JIEMEHTOB.

IIpoekTupoOBaHE COCTOUT B CO3JAaHUU IIPEICTABICHUIM:
apxutektypsl [10;

MOJLyJIbHOU cTpyKTYypHI [10;

anroputTMuueckor cTpykTypsl I10;

CTPYKTYpBI JaHHBIX;

BXOAHOTO ¥ BBIXOAHOTO WUHTepdeiica (BXOOHBIX H
BBIXOJHBIX ()OPM JTAHHBIX).

Hcxonnble faHHBIE A7 TNPOEKTHPOBAHUS cojepKarci B
cneyugukayuu amaiuza, TO €CTb B XOJA€ TMPOEKTHPOBAHUS
BBITIONTHSIETCSL  TpaHchsus TpeboBaHuit k IO BOo MHOXECTBO
MPOEKTHBIX MpeacTaBieHuil. [Ipu pemenun 3amad IpoeKTUPOBAHUS
OCHOBHOE BHHMaHHUE YAEISIeTCsl KauecTBY OYyAyIero mporpaMMHOTO

Kak m mobast mHXeHepHash cXema, KJIacCH4ecKas KacKaJHas
MOJI€NIb UMEET JIOCTOMHCTBA U HEJIOCTATKH.

OcHoBHBIM  00CMOUHCIMBOM — KIACCUYECKOU MOOenu  SIBISETCS
YeTKUH IUTaH M BPEMEHHOH TpaduK 1O BCeM 3TamaM MpOeKTa,
KOTOpPBIN YIOPAA0YMBAET X0J] KOHCTPYHPOBAHUS.

Hepgoctatku ~ kjaccUYeCKOW MOJEIM CBSI3aHbI C TEM, YTO
TpeOOBaHUSI MOJAEIH YacTO MPOTHUBOpEYAT IpolleccaM peabHOM
paspabotku [10. Hanpumep, Ha TMPaKTHUKE HEOOXOIUMBI
OTKJIOHEHHUSI OT CTaHJApPTHOM MOC/Ien0BaTEIbHOCTH 3TANOB, BO3BPAT
Ha TpeAbIAyIlue 3Tallbl, YTO HE JIONMyCKaeTcd B KIacCHYecKou
momenu. IIpomecc cosmanus IO  HocuT, Kak MPaBUIIo,
WTEPAllMOHHBIM XapaKTep: pe3yJabTaThl O4YEpPEHON CTaJuu 4YacTo
BBI3BIBAIOT U3MEHEHHSI B MIPOCKTHBIX pPEIICHHIX, BHIPAOOTAHHBIX Ha
Oonmee paHHUX cTagusx. [IOCTOSIHHO BO3HHKAaeT MOTPeOHOCTH B
BO3BpaTe K MpPEAbIAYIIMM CTaJusM M YTOUYHEHUH WM TepecMOoTpe

B pesynprate peanpHbIM mporecc coszmanus 1[I0 B pasButue
KJIaCCUYeCKOW MoJeH puHuMaeT nHo Bua (puc. 1.1) [2].



Pucynok 1.1. — PeanbHbrii mporiecc pa3paborku [10

Nzobpakennas Ha puc. 1.1 cxema o0OecrieynBaer OOJBIIYIO
HAJEKHOCTh Pa3pabdOTKH MO CPaBHEHUIO C KaCKaJHOW MOJAENbIO,
XOTs ¥ YBEJIMYMBAET Bech niepuo cosnanus [10.

OCHOBHBIM HEJIOCTATKOM KaCKaJIHOTO IOJXO0Ja SIBJISIOTCS CYIIIe-
CTBCHHOE 3ala3JblBaHUE C TMOJyYEeHHEM pe3yabTaTOB U, Kak
CIIEJICTBHE, JOCTaTOYHO BBICOKHMI PHCK CO3/IaHUS CHCTEMbI, HE
YIIOBJICTBOPSIONIEH M3MEHHUBIIUMCS TOTPEOHOCTSIM IOJIb30BATEIICH.
IIpakTnka mnoOKa3bIBa€T, YTO HA HAYaJIbHOW CTaguU IPOEKTa
MOJIHOCTBIO M TOYHO C(HOPMYJUPOBATH BCE TPEOOBAaHUS K Oymylien
CHCTeMe He ylaercs.

3TO 00BACHSIETCS TEM, YTO MOJIH30BATENN HE B COCTOSHHUU Cpa3y
M3JI0KUTh BCE CBOM TPEOOBAaHMSI U HE MOTYT MPEABHUJICTh, KAK OHU
W3MEHSTCS B XOJIe pa3padoTKH, a KpOMe TOro, 3a BpeMsl pa3paboTKu
MOTYT TPOM30UTH M3MEHEHHUS BO BHEIIHEH Cpelie, KOTOPhIC MOBJIHSI-



10T Ha TpeOOBaHMS K CHCTEME.

B pamkax kackagnoro nojaxoja tpeoosanus k IC dukcupyrorces
B BHUJE TEXHUYECKOTO 3a/JaHus Ha BCE BpeMs €€ CO3JaHMs, a
COrJlacOBaHME TMOJy4YaeMbIX pe3yJdbTaTOB C  IOJIb30BATENAMU
MPOU3BOANTCS TOJIBKO B TOYKaX, IUIAHUPYEMBIX IOCIE 3aBEepIICHUs
Kaxaou ctaauu. [Ipu 3ToM BO3MOXKHa KOPPEKTHPOBKA PE3yJIbTaTOB
[0 3aMeYyaHusM I[I0JIb30BaTeNlell, €eclii OHM He 3aTparuBaioT
TpeOOBaHUs, N3JI0KEHHBIE B TEXHHUECKOM 3a/IaHHH.

Takum 00pa3zoM, MOJIL30BATENd MOTYT BHECTH CYIICCTBEHHBIC
3aMEYaHus TOJBKO TIOCJIE TOro, Kak pa0oTa HajJ CHUCTEMOW Oynaer
MOJTHOCTBIO ~ 3aBeplieHa. B cilydae HETOYHOro M3JI0XKEHHS
TpeOOBaHUI WM WX HM3MEHEHHUS B TEUEHHE JJIMTEIBHOTO Mepuoaa
co3nanus IO  momp3oBaTenu — MONydYalOT  CUCTEMY,  HE
YIOBIIETBOPSIONIYI0 MX MOTPEOHOCTAM. B pesynpraTe MpUXOAUTCS
HAaYMHAThb HOBBIM IIPOEKT, KOTOPBIA MOXET IOCTUTHYTb Ta XK€

2. Hukpemenmuasn modens [1, 3].

B pamkax »3Toil Mojenu B Hayaje Mpouecca ONpeAestoTcs BCe
MOJIb30BATENBLCKIE U CHCTEMHBIE TPEOOBaHUSI.

Bce  xouctpyupoanue 11O BBITIOJTHSIETCS B BUJIE
IIOCJIEOBATEILHOCTH Bepcuil. IlepBass Bepcusi peanusyer 4acThb
3aIITaHUPOBAHHBIX BO3MOXHOCTEH, cienyromas BepcHsl peau3yer
JOTIOJTHUTENbHBIE BO3MOXXHOCTH M T. 1., TOKa He OyneT monydeHa

WNnkpemenTHas MOJIENb 00beuHseT 3JIEMEHTHI
[IOCJIEOBATEIBHON KAaCKaJHOW MOJIEIHN C UTEPALMOHHON CTpaTEeruen
MakerupoBanus 10 (puc. 1.2).

Kaxnmas nuneiHass mociemoBaTenbHOCTh 3TanoB co3fanus 110
BBIpa0aTHIBACT OINPEENCHHBIN U JAHHOW UTEpaldl WHKPEMEHT
ITO. TIlepBBlii WHKPEMEHT MPHUBOAUT K TIONYyYEHHIO 0a30BOr0
MPOYKTa, Pean3yromiero 0a30Bbie TpeOOBAHMSI.

[Tnan CIIEAYIOUIETO MHKpEMEHTa MpeaycMaTpuBaeT
MO (DUKATIHEIO 0a30Boro MPOYKTa, 00eCTeunBaOIILYIO
JOTIOJTHUTENBHBIE XapaKTEPUCTUKU M (DYHKIIMOHATILHOCTb.

ITo cBoell mpupolle WHKPEMEHTHBIA MPOLIECC HTEPATUBEH.
BaxHbIM JOCTOMHCTBOM MOJIENN SIBJIAETCSl TO, YTO MHKPEMEHTHas
MoJellb  oOecrieyrBaeT Ha KaKJIOM HMHKpPEMEHTE pPaloTaromuii
MPOIYKT.
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Pucynok 1.2. - VIHKkpeMeHTHas MOJIeNb

CoBpeMeHHass peaju3alsi HHKPEMEHTHOro IMOJAXoda —
IKCTpeMalibHOe mHporpamMmupoBanue (eXtreme Programming, XP)
[4,5]. OHO OpHEHTHUPOBAHO HA O4YEHb MaJlble MpHpAIIEHUS
(YHKINOHATBHOCTH.

XP-niporiecCc  OpHEHTHPOBAH HA TIPYyIIBI Majloro U CPEIHEro
pasmepa, CTposIIME TpOrpaMMHOE oOecliedeHHe B  YCIOBHUSX
HEONPEACTCHHBIX MU OBICTPO W3MeEHsommxcs TpedoBanuid. XP-
rpymmy o0pa3yioT a0 10 COTpyAHHMKOB, KOTOpPbIC Pa3MEIIAIOTCS B
OJTHOM MTOMEIIEHUH.

OcnoBHasg wuzaes XP — yCTpaHUTh BBICOKYIO CTOMMOCTH
W3MEHEHUS, XapaKTEepHYIO JUIsl TPUIIOKEHMH C HCIOJIb30BaHHEM
00BEKTOB, MATTEPHOB (MATTEPH SIBJSCTCS PEIICHHEM TUITUYHON
npoOieMbl B ONpENEIEHHOM KOHTEKCTE) W pelsUOHHBIX 0a3
naHHbeIX. [Toaromy XP-mporecc H0MKeH ObITh BHICOKOIUHAMUYHBIM

XP-rpynna umeer Aen0 ¢ M3MEHEHHSAMH TpeOOBaHWI Ha BCEM
MPOTSHKEHUW HMTEPAlMOHHOTO [HKIAa pPa3pabOTKH, NPUYEM LHKI
COCTOUT U3 OUEHb KOPOTKUX UTEPALIHH.

UersippMsi 0a30BBIMU JISHCTBUSIME B X P-1TUKIIC SBIISIOTCS:

»  KOIUpOBaHWE,

»  TeCTUpOBaHWUE,

»  BBICIYIIMBaHHE 3aKa3unKa,

»  TPOEKTUPOBAHUE.

Junamusm obecrieunBaercs c TTOMOIIBIO YeThIpex
XapaKTepPUCTHUK:

»  HENpEepBIBHOM CBSA3M C 3aKa34MKOM (M B IIpe/Ieiax rPyIibl),

»  TPOCTOTHI (BCer/ia BBIOMPASTCs] MUHUMAIIBHOE PEIlIeHNE),



» ObICTpOi 0OpaTHOW CBS3M (C TOMOIIBIO MOIYJIBHOTO M
(YHKIHNOHATBHOTO TECTHPOBAHU),

» CMEIOCTH B TMPOBEIACHHUH TNPOPHUIAKTHKH BO3MOXKHBIX
npodiem.

BOonbIIMHCTBO MPUHIUIIOB, NOAAEPKUBAEMBIX B XP
(MUHUMAaITBHOCTB, POCTOTA, YBOIIONMOHHBIN IIUKIT pa3paboTKH,
MaJnas JJIUTENbHOCTh UTEPaliH, YIacTHE TOIb30BaTeNs,
ONTHMAJIbHBIE CTAHAAPTHI KOAUPOBAHUS U T. 11.), TPOJUKTOBAHBI
3[PaBbIM CMBICIIOM W MIPAMEHSIOTCS B JIFOOOM YIOPSI0YEHHOM
4. Cnupanvuas mooens [1, 2, 6].

CrupanpHass Mojenb 0a3upyercss Ha Jy4YlIMX CBOWMCTBaX
KJIACCUYECKOTO YKM3HEHHOT0 IMKJIA ¥ MaKETHPOBAHUS, K KOTOPBIM
N00aBIsIETCSl HOBBIM 3JIEMEHT — aHallu3 PHCKa, OTCYTCTBYIOIINH B
3THX Mapagurmax.

Kak mnokazano Ha puc. 1.3, Momens omnpenenser 4eTbipe
JeWCTBHS, IPEACTABIISIEMbIE YETHIPHMSI KBaIPAHTAMH CITHPAITH.

1. TlnanupoBaHnne — oOnpeaelceHUWE Ielel, BapHaHTOB H
OrpaHUYCHUI.

2. AHanu3 prcKa — aHaIW3 BapUaHTOB U PACIO3HABaHHE/BBIOOD
pHCKa.

3. KoHcTpyupoBanue — pa3paboTKa MPOJYKTa CIICAYIOUIETO
YPOBHH4L.

4. OueHuBaHNEe — OI[EHKA 3aKa3UYMKOM TEKYIIUX PE3yIbTaToOB

KOHCTPYHUPOBaHUSI.




Pucynok 1.3. - CnupanbHas MOJIENb:

1 — HavanbHBIH cOOp TpeOOBAaHUIT U TIIAHUPOBAHHE MPOCKTA;
2 — Ta xe paboTa, HO HA OCHOBE PEKOMEHIAlNil 3aKa3unKa;
3 — aHaJIM3 PUCKA HA OCHOBE HavallbHbIX TPeOOBaHUIA;

4 — aHanmM3 pUCKa HAa OCHOBE PEaKINH 3aKa34MKa;

5 — nepexo K KOMIIJIEKCHON CUCTEME;

6 — HavyambHBII MaKeT CHCTEMBI;

7 — cnenyromuil ypoBeHb MaKeTa;

8 — CKOHCTpyHpOBaHHas CUCTEMA;

9 — oLeHMBaHME 3aKa3UHKOM

C kaxmoii urepalyeil o cnupan (MPOABMKEHUEM OT LEHTpa
K nepudepun) crpositcs Bee Oosnee monubie Bepcuu [10. B mepBom
BUTKE CHHpald ONPEACSIOTCS HayallbHble IIeJH, BapHaHThl U
OTpaHMYEHHS, PACHO3HAETCS M aHaIu3upyercs puck. Eciam anamms
pHCKa TMOKa3bIBaeT HEONPENeNIeHHOCTh TPeOOBaHUM, HA MOMOIIb
pa3paboTuMKy W 3aKa3udKy  OPUXOAWT  MaKEeTHpOBaHWE
(ucnonp3yemMoe B KBaJIpaHTe KOHCTPYHUpOBaHus). sl nanbHenero
omnpezieleHns: MPOOIEeMHBIX M YTOYHEHHBIX TPEOOBAHUI MOXKET OBITh
WCTIOJIb30BaHO MOJETHpPOBaHHEe. 3aKa3uMK OLEHHBAET HMHXECHEPHYIO
(KOHCTPYKTOPCKYI0) pabOTy ¥  BHOCHUT  MPEUIOKEHUS  TI0
Mogudukanuy (KBaJpaHT OLEHKH 3akazyukoMm). Cremyromas Qasa
TUTAHUPOBAHUSL M aHalM3a pucka Oasupyercss Ha NpeaoKeHHIX
3aKa3unka. B Ka)xoM [UKIIE 10 CITUpajin pe3yabTaThl aHAIN3a PUCKA
(dbopMHpPYIOTCST B BHJE «IPOIOJDKATh, HE MPOJOKATh». Ecim puck
CITMIIKOM BEJHK, TPOESKT MOXKET ObITh OCTAHOBJICH.

B  OonpmmHCTBE  CciyyaeB  JIBMOKEHHE 1O  CIIHpald
MpoIOIDKAaeTCs, € KaXKIpIM MIaroM TNpoJBHTras pa3pabOTYUKOB K
Oonee oOIIel MoJenu CHCTEMbl. B KakaoM HUKIE MO CHHpad
TpeOyeTcss KOHCTpyHpoBaHue (HIKHUN TMpaBblil KBaJPaHT), KOTOPOE
MOXET OBITh PeaJ30BaHO KIACCUYECKUM JKU3HEHHBIM LUKIOM HIIH
MaKeTHpOBAaHUEM. 3aMETHM, YTO KOJMYECTBO JEHUCTBHM TIO
pa3paboTke (HPOUCXOAAIIMX B TMPABOM HIDKHEM KBaJpaHTE)
BO3PACTAET MO0 Mepe MPOABMKEHHSI OT IEHTPa CIHPAIIH.

Hocmouncmea cnupanvhoti mooenu:

1) wnaumOonee peanbHO (B BHUJAC DBOJIOIHMH) OTOOpakaeT
pa3paboTKy MpOrpaMMHOT0 00ecTIeUeHuS;



2) mMO3BOJISIET SIBHO YYHMTHIBATH PHCK HAa Ka)XJIOM BHUTKE
9BOJIOIHMHU Pa3pabOTKy;

3) BKJIIOYAET IIar CHUCTEMHOrO IMOAXO0Ja B HMTEPalMOHHYIO
CTPYKTYpPY pa3paboTKu;

4) WCHoNb3yeT MOJCIUPOBaHHE Uil YMEHBIICHHSI pUCKa W
COBEPIICHCTBOBAHUS IIPOrPAMMHOIO M3/ICIHSI.

Heoocmamxu cnupanvroti modenu:

1) HOBM3HA (OTCYTCTBYET JIOCTAaTOYHAs CTaTUCTHKA
3¢ (HEeKTUBHOCTH MOJIEIN );

2) TOBBILIEHHBIE TPEOOBAHUS K 3aKa34HKY;

3) TPYAHOCTH KOHTPOJSl W yIpaBJICHHS BpEeMEHEM
pa3paboTKH.

OmHuM W3 BO3MOXHBIX  IOAXOJIOB K  pa3paboTke
MPOrpaMMHOr0 OOECIeUueHUsT B paMKax crupanbHoi Momenu KL
SBIISIETCS. ~ TONy4YMBLIass B MOCJEOHEe  BpeMs  LIMPOKOE
pacrnpocTpaHeHue Memooonocus ovicmpoii paspabomxu
npunoxcenuti RAD (Rapid Application Development) [1]. Tlox atum
TEPMHUHOM 00BIYHO MOHUMAETCS npomecc  pa3paboTKu
MPOrpaMMHOT0 OOecIieueHHs, COAepKaIIni 3 dJIeMeHTa:

e HEOONIBUIYIO KOMaHAYy MPorpaMMucToB (0T 2 10 10 yenoBek);

® KOPOTKHH, HO TINATEIBHO npopaboOTaHHBIN

MPOU3BOJCTBEHHBIN rpaduk (ot 2 10 6 Mec.);

® TOBTOPSIONIMHCSA LUK, NPU KOTOPOM pPa3pabOTUYHMKH, IO
Mepe TOro, Kak MpHJIOKEHHE HayMHaeT oOperatb (opmy,
3alpalilBalOT M PEAIM3YIOT B MPOAYKTE TpeOoBaHHMS,
MOJTyYeHHbIE Yepe3 B3aUMOACHCTBHE C 3aKa3UNKOM.

e Komanma pa3paOOTYMKOB JO/DKHA TPEACTaBIATh M3 CeOs
Tpymnny mnpoQecCHOHANIOB, WMEIOUIMX OMNBIT B aHAIH3E,
MPOEKTUPOBaHUM, TEHepaluu KoJa ©  TECTUPOBAHHUHU
nmporpaMMHOro oOecredeHuss ¢ ucnoib3oBanueM CASE-
cpeactB. UYileHBl KOJUIEKTMBA JOJDKHBI TaKKe YMETb
TpaHC(OPMHUPOBATh B pabOyYUe MPOTOTHIIBI TMPEITOKESHUS
KOHEYHBIX I10JIb30BATENEH.

JKu3HeHHBI LUK TPOrPaMMHOTO  O0ecreueHus 1o
Mmerozponorun RAD coctouT u3 uerbipex ¢as:

e (a3za aHanmM3a U TUIAHUPOBAHUS TPEOOBAHMIA;

e  (hasza NPOCKTHPOBAHUS;



e (asza mocTpoeHus;
e (haza BHEAPCHMUS.

Takum  00pa3oM,  TEXHOJOTMYECKUNM  IUKI  CO3JAHUS
nporpamMHoro obecneuenns (I[10) mHpOPMALMOHHOH CHUCTEMBI
(MC) BrirouaeT TpH OCHOBHBIC KOMIUIEKCHBIE cTaauu [1]:

» aHanus,

» cuHTE3,

»  COIPOBOXKICHUE,

KaXK/1asi 13 KOTOPBIX Pa3yKpYIHSETCS W YTOYHSETCS B 3aBHCUMOCTH
OT BBIOpaHHOM MOJIENH KU3HEHHOTO IHKIIA.

KonTponsHbie Bonpockt

1. Yro Takoe >KW3HEHHBIH UK MPOrPaMMHOr0 obecriedeHns?

2. TlepeuncinuTe OCHOBHBIE 3Talbl KIIACCHYECKOW KacKaJHOU
MOJIETH JKU3HEHHOTO IIMKJIA TIPOTPAMMHOT0 00ecTiedeHUs
(KL T10).

3. YKaxuTe OCHOBHBIE TOCTOMHCTBA U HEIOCTATKH
Kiaccuueckoit kackaanoit monenu XKII TTO.

4. VYKaxuTe OCHOBHBIE OTIMYHS PEATLHOTO MPOIIECCca CO3IaHMs
[1O B paMkax KackaJHON MOAEIN OT KIacCHYEeCKOH
kackaaHou moaenu JKII T10.

5. Tlepeuncinute OCHOBHBIE MOJMOXKEHNSI MHKPEMEHTHON MOJIENN
XK1 I10.

6. VYkaxute 0COOCHHOCTH pealii3aliy MOJICITU
9KCTPEMATILHOTO MTPOrPaMMHUPOBAHHSL.

7. TlpuBeauTe OCHOBHBIC MOJOKEHUS CriMpanbHOi Moaenu XK1
I1o.

8. Ilepeuncnute OCHOBHBIE TOCTOMHCTBA U HETOCTATKH
criupanbaoit monenu XKII T10.

9. VYkaxute 0COOEHHOCTH peaTH3aluy METOAOJIOTHS OBICTPOH
pa3pabOTKH MPUITIOKECHUM.

2. OcHOgHble NPUHYURNBL CHIPYKIMYPHO20 AHATIU3A

IIpoananusupoBaB BCe OCHOBHBIE MOJENH KU3HEHHOT'O LIUKIA
I10, MOXHO BBIAETUTH KIIOUEBBIE MPOIECCHl - CTPYKTYPHBI aHa-



JIN3 U TPOEKTHPOBAaHHUe, BHIMOJIHAEMbIE HA HAYAJIbHOM 3Talle CO3-
nanus [I0 UC, or KOTOpBIX B I1€JI0M 3aBHCUT YCIEIIHOE ero co3/a-
HUe.

CTpyKTYpHBIH aHaJIW3 - METOJ HCCIIEJJOBAHMS CHUCTEMBI,
3aKJIIOYAIOLIUICSA B II0CJIEI0BATEIBHON €€ JeTalu3alul Ha OCHOBE
OIPEeTICHHOTO0 MpEACTaBIeHUsT 00 3TOM  cucTeMe (Hampumep, ¢
MO3HUIINH BBHITIONHSAEMBIX €f0 QYHKIMIH 1 0OMeHa HHPOPMaHOHHBIMH
W YOPaBISIIONIMMH TOTOKaMH), W (OPMHUPOBAHHU OMHCAHHS
CUCTEMBI B BUJE HUEPAPXUYECKOM MHOTOYPOBHEBOH CTPYKTYpBI U3
3JIEMEHTOB BBHIOPAHHOTO TIPE/ICTABIICHHS.

[ns Merona xapakrepHo:

e pasOHWeHHE Ha YpPOBHH aOCTpakiUuM C OrpaHHYCHUEM
YHUCIIA MIEMEHTOB HA KAXKJOM U3 YPOBHEHM UEPAPXUU NPEACTABIICHUS
(06BrunO OT 3 110 6-7);

®  OrpaHUYEHHBIN KOHTEKCT, BKJIFOUAIOUIU I JIAIIB
CYILIECTBEHHBIE HA KAXJIOM YPOBHE JI€TalIH;

®  JIBOMCTBEHHOCTb JIaHHBIX U ONEPAIIUN HAJl HUMU;

®  HCINOJB30BAHUE CTPOTHX (POPMABHBIX MPABUJI 3aIIUCH;

e [ocjeqoBaTeNbHOEC — NPUOMMKEHHE K KOHEYHOMY
pe3yJsbTary.

B xome anamm3a ompenenstorcss Bce 3a4aud U (QyHKIHUU
cucreMbl U Qopmupytorcs Tpeboanus k UC. ImeHHo Ha 3ToM
CTaAuu 3aKiajbiBaercss (YHIAMEHT yCIeXxa BCEro MPOEKTa.
W3BecTHO MHOKECTBO HEYJAYHBIX pean3aldil U3-3a HEMOTHOTH H
HETOYHOCTEH B ONpEe]IeHNH TPEOOBAHUHN K CUCTEME.

Crincok TpeboBaHMii K pa3padaThiBaeMOil cHUCTeMe IOJKEH
BKITIOYATH!

1. CoBOKYIHOCTH YCTIOBUH, MPH KOTOPBIX MPEONaraeTcs
9KCILTyaTHPOBATh OYIYIIYIO CHCTEMY (ammapaTHbie 1
MPOrpaMMHBIE PECYPCHI, IPEIOCTABIISIEMBIE CUCTEME;
BHEIIIHHUE YCIOBUS e PYHKIIMOHUPOBAHUS; COCTAB JIIOJICH U
pabot, UMEIOIINX K Hell OTHOIICHUE),

OmnwucaHye BHIMOMHIEMBIX CUCTEMON (QYHKINH,
3. OrpanuveHwus B mpoiiecce pa3paboTKu (IMPEKTHBHBIE CPOKH
3aBEpIICHHUS OT/ACIBHBIX 3TAIlOB, UMEIOIIIECS PECYPCHI, Op-

N



TaHW3aI[MOHHBIE TPOLEAYPbI 1 MEPONPHUATHS, 00ecreyn-
BaIOIIKE 3aIIUTY UH(OPMAIHH).

Llenbto aHanu3a gBisieTcs Mpeodpa3oBaHUE OOLIMUX, HESICHBIX
3HaHWUH 0 TpeOoBaHMX K OyAyllei cucTteMe B TOUHBIE (10
BO3MOXKHOCTH) onpenenenus. Ha sTom stane onpenenstores:

1.

2.

ApXHUTEKTypa CUCTEMBI, €€ (YHKIINH, BHEITHHE YCIOBHS,
pacnpeneneaue QyHKIUN Mexay anmnapatypoit u 10,
WnTepdeticel u pactpeneneHne QyHKINH MEXKIY YEIOBEKOM
U CHCTEMOMH,
TpeboBanus K MpOrpaMMHBIM U HH(POPMAIIHOHHBIM
kommoneHTam [10, HeoOXoMMBbIe anmapaTHbIE PEeCypChI,
TpeboBanus k BJI, pusznyeckne xapakreprucTuku
kommoneHToB [10, nx unrepdeico.

Ananu3 TpeboBaHUil pa3padaThiBaeMON CUCTEMBbI SIBJISCTCS

BakHeHuM cpenu Beex 3TanoB JKL. OH oka3bIBaeT CyliecTBEHHOE
BJIMSIHUE HA BCE NOCIIEAYIOIINE JTAIIb, SIBJISSICh B TO XK€ BpEMs
HaMMCHCC N3YUCHHBIM U IMMOHATHBIM ITPOLCCCOM.

Ha sTom starme:

e  HE00XOIUMO MOHSTh, YTO MPEATOIaraeTcs CleNaTh;

®  JIOKYMEHTaJIbHO 3a()UKCUPOBATH MOyYEHHYIO
nH(OpMAIHUIO, T.K. €CIIU TPEOOBaHUS HE 3a(UKCUPOBAHBI U HE
CIIeNIaHBl JOCTYITHBIMH JIJIsl YYaCTHUKOB MIPOEKTa, TO MOKHO
CUUTATh, YTO OHU HE CYIECTBYIOT.

S3BIK, Ha KOTOPOM (HOPMYIUPYIOTCS TPEOOBAHUSL, JOJIKEH

OBITH JOCTATOYHO NPOCT U ITOHATCH 3aKa34UUKY.

Bo MHOrux acriekrax CUCTEMHBIN aHaJU3 SBJAETCA Haubolee

TPYAHOMH YacThio pa3paboTku. [IpobiemMsl, ¢ KOTOpbIMH
CTaJIKUBAETCsI pa3padOTUNK, B3aMMOCBSI3aHbI, YTO U SIBIISETCS OHOM
13 TJIABHBIX IIPUYMH UX TPYIHOH pa3spelIMMOCTHU:

1.

Pa3paboTurKy ClI0)KHO MOTYYHTh UCUEPTIBIBAIOIIYIO
WH(POPMAITUIO JUTSI OLIEHKH TPeOOBaHMM K CHCTEME C TOUKU
3peHHs 3aKa34MKa,

3aKa3uMK, B CBOIO OYE€pE/lb, HE UMEET JOCTATOUHOI
nHpopMaluu o mpodiaeme oopaboTKK AaHHBIX, YTOOBI
CY/IUTb, YTO SIBJISICTCS BBIIOJIHUMBIM, a YTO HET,



3. Pa3zpaboTumk crankuBaeTcs ¢ Ype3MEPHBIM KOJIHYECTBOM
MOJIPOOHBIX CBEACHUI O MPEIMETHON 00JIACTH U O HOBOU
CHCTEME,

4. Cnenudukanys CUCTEMbI H3-3a 00beMa ¥ TEXHUUYECKUX
TEPMHUHOB YaCTO HEMOHSATHA JUIS 3aKa34rKa,

5. B cayuae monsiTHOCTH crienn(DUKALUK JJIs 3aKa34HKa, OHA
OyzeT ABISATHCS HEAOCTATOUHON /ISl IPOSKTHPOBIIMKOB U
MPOrPaMMHUCTOB, CO3JIAIOIINX CUCTEMY.

[IpuMeHeHne W3BECTHBIX AHAIUTHYECKAX METOJOB CHHMAET
HEKOTOpbIE M3 IMEPEYMCIICHHBIX NpoOJeM aHaiW3a, OIHAKO OJTH
npobieMbl MOTyT OBITH CyIIECTBEHHO OOJNErdeHsl 3a Ccyer
MPUMEHEHUS] COBPEMEHHBIX CTPYKTYPHBIX METOAOB, CPEIN KOTOPBIX
HEHTPaIbHOE MECTO 3aHHUMAal0T METOJOJNOTHH  CTPYKTYpHOT'O
AHATIMFAYIIHOCTh CTPYKTYPHOro mojaxojga Kk paspaborke HC,
MOJUEpKHEM elle pa3s, 3aKIIOYaeTcss B €€ JIEKOMITO3HIIUU
(pazOueHnn) Ha  aBTOMaTuU3UpyeMmble  (QYHKIUU:  CHUCTeMa
pa30OuBaeTcs Ha (PYHKIIMOHAIBHBIC MOJCUCTEMBI, KOTOPhIC B CBOIO
odepens AeATCs Ha MOAPYHKIUH, MOIpa3liefsieMble Ha 3a/add U
tak pganee. [Ipolecc pa3OueHHs TPONOIDKAETCS BIUIOTH 10
KOHKpETHBIX mpouenyp. I[lpu 3ToM aBTOMaTmM3uMpyemas cHcTeMa
COXpaHseT IeJIOCTHOE MpeACTaBiIeHHE, B  KOTOPOM  BCE
COCTaBBee MeroRoMODEE CTYBGYNIQYRA3HABK 32 0a3UPYIOTCS Ha
psie oOIMX MPUHIIMIIOB, YACTh U3 KOTOPBIX PeriiaMeHTUPYeT
OpraHu3anuio padoT Ha HadalnbHBIX 3Tanax KL, a yacTp
WCTIONIB3YETCS TP BBIPAOOTKE PEKOMEHIAIINH 110 OpraHU3aluH
pabot. Bce Hanbonee pacrpocTpaHEHHBIC METOI0JIOT U
CTpyKTypHOro nojgxoxa [7, 8,9, 10, 11,12,13] Ga3zupyrorcs Ha psijie
obmmx npuHIMnos [1, 2, 3, 14]. B kauecTBe ABYX 0a30BbIX
MPUHIUIIOB MCIONB3YIOTCS CIIEAYIOIINE:

o npunyun "pazoensii u eracmeyi’” - NPUHIUT PEILICHUS
CIIOXHBIX MTPOOIIEM IMyTeM UX pa3OMEeHUs] Ha MHOKECTBO MEHBIIINX
HE3aBUCHMBIX 3a/1a4, JISTKUX ISl TOHUMaHUS U PEIICHHS;

®  NPUHYUN UEPAPXULECKO20 YROPAOOUUEAHUsL - TIPHHIUII Op-
TaHM3al[UA COCTaBHBIX YacTell o0mel mpoOieMbl B HepapXxuiecKue
JPEBOBUHBIE CTPYKTYPHI C I00aBICHHEM HOBBIX JeTalel Ha Kax-
JIOM ypOBHE. BTOpOIi NpuHIUI JEKIIApUPYET, UTO YCTPOMCTBO ITUX
qacTel Takke CyIIeCTBEHHO /sl IOHUMaHMsL, a SICHOCTh U TIOHMMa-



HUE MPoOIeMBI PE3KO MOBBINIAETCS MTPHU OPTaHU3AINHU €€ YacTed B
JPEBOBU/IHBIE HEPAPXUUECKHE CTPYKTYPHI.

BI)IZ[GHGHI/IG ABYX 0a30BBIX IIPUHIXIIOB HC O3HA4YacT, 4YTO

OCTaJIbHBIE IPUHIUIIBI SIBISIOTCS BTOPOCTENEHHBIMH, TIOCKOJIBKY
WUTHOPUPOBAHUE JIFOO0T0 U3 HUX MOXKET MIPUBECTH K
HENpeCcKa3yeMbIM MOCIEACTBHUAM (B TOM YHCIIE U K ITPOBATY BCETO
npoekTa). OCHOBHBIMHU M3 3THX MIPUHIUIIOB SIBJISTIOTCS CIICAYIOIIUE!

NPUHYUN ab6Cmpazuposanus - 3aKIIF0YACTCS B BbIICICHUN
CYIIECTBCHHBIX C HCKOTOPLIX HO3I/IHI/II>1 ACIICKTOB CUCTEMbI U
OTBJICUCHHUE OT HECYIIECTBEHHBIX C IIENBIO MPEACTABICHUS
MPO0JIEMBI B IPOCTOM OOIIIEM BHUJIE;

nPUHYUN opmanuzayuy - 3aKI0IACTCI B HEOOX0IMMOCTH
CTPOroro METOANYECKOro MOJX0/a K PEIICHUIO TPOo0JIeMBbI;
NPUHYUN HENPOMUBOPEYUBOCMU - 3AKITIOUAETCS B
000CHOBaHHOCTH M COTJIACOBAHHOCTH DJICMEHTOB;

NPUHYUN OSPAHUYEHHOU BUOUMOCMU, KOTOPBIH 3aKJIF0YaeTcs
B UTHOPUPOBAHUH HECYILIECTBEHHON Ha KOHKPETHOM JTare
UH(OpMaIIUH, KOTa KaXK/asi 4YaCTh CUCTEMbI 3HAeT TOJBKO
HE00XOAUMYIO eif H(pOpMaIHIO,

NPUHYUN KOHYENMYaTbHOU 00WHOCMU 3aKITIOYAETCs B
CleIoBaHUM eANMHON MeTonmonoruu Ha Beex atanax JKII I10,
B JIAaHHOM CITy4ae MOCJIeI0BaTeNIbHOCTh MPOIIECCOB:
CTPYKTYPHBIi aHallM3; CTPYKTYPHOE MPOCKTHPOBAHHE;
CTPYKTYpPHOE ITPOrpaMMHUPOBAHUE; CTPYKTYPHOE

TUIHIPOB HEOEX 0IMMOIT TTOJTHOTHI 3aKIII0YACTCS B KOHTPOJIE
MPUCYTCTBUS JIMIITHUX 3JIEMEHTOB U UX UCKIIIOYCHUU U3
HYaCTu CUCTEMBI,

NPUHYUN I02UYECKOU He3a8UCUMOCTY 3aKITIOUaeTcs B
HEOOXOIMMOCTH aKIIEHTa Ha JIOTHYECKOE MPOSKTHPOBAHUE
1U1s1 00eCTICUeHUST HE3aBUCUMOCTH OT (DPM3MYECKOT0
MPOSKTHPOBAHMS,

NPUHYUN HE3ABUCUMOCIIU OAHHBIX 3AKITIOYAETCS B TOM, YTO
MOJACIIN JaHHBIX JOJI?KHBI GI)ITI) IMpOoaHaJIM3UPOBAHLI U
CIIPOSKTUPOBAHBI HE3aBUCUMO OT MPOLECCOB MX JIOTMYECKOI
00paboTKH, a TaKkKe OT UX (PUZNIECKON CTPYKTYPHI U
pacnpeneneHus,



*  NPUHYUN CMPYKIMYPUPOBAHUS OAHHBIX 3aKITIOYACTCS B TOM,
YTO JaHHBIEC JOJKHBI OBITh CTPYKTYPUPOBAHBI H HepapXxuye-
CKH OpPTraHHU30BaHbl,

*  npuHyun 00CMyna KOHeYHO20 NOb306ames 3aKIII0UaeTCs B
TOM, YTO MOJIb30BATENb JJOJDKEH HMETh CPEICTBA JIOCTYIA K
0a3e JaHHBIX, KOTOPbIE OH MOXKET UCIIOJIb30BaTh
HEMOCpeNCTBEHHO (0e3 MPOrpaMMHUPOBAHN).

ColumtofieHre yKa3aHHBIX TPUHIMIIOB HEOOXOMMO MPH
opranu3aiuy paboT Ha HavalbHBIX 3Tanax JKI[ HezaBuCHMO OT THIa
paspabatbeiBaemoro 10 1 UCTIOIB3YEMBIX ITPHU 3TOM METOIOIOTHiA.
PykoBonCTBYSICh BceMH MPUHIIUITIAMU B KOMILIIEKCE, MOXHO Ha OoJiee
PaHHUX CTaJUsIX pa3pabOTKH MOHSTh, YTO OyJeT MPEACTaBIATh U3
ce0st co3maBaeMasi cucremMa, OOHapyXUTh MPOMaxH U HEAOPAOOTKH,
4TO, B CBOIO O4E€pPE/ib, 00JIErYuT pabOThl HA TOCIESAYIOIINX dTarax
KL ¥ MOHU3UT CTOMMOCTDH Pa3pabOTKH.

B cTpyKTypHOM aHaim3e UCIONIb3YIOTCSI B OCHOBHOM JIBE
TPYIIIBI CPENCTB, WLTIOCTPUPYIOUIMX (QYHKIIMH, BBIIOTHSIEMbIE
CHCTEMOI M OTHOIICHUS MCKIY JaHHBIMH.

Ilepsas epynna - Mozeny, peainu3yeMble B BUJIE AUArPaMMm,
WUTIOCTpHUpYIoKe GYHKIIUH, KOTOPBIE CUCTEMA JI0JDKHA
BBITIOJTHSATD, U CBA3H MEXAY 3TUMH (QyHKuusMu. Ha mpakTuke
Hau00JIee YaCcTO UCTIOIB3YIOT:

e SADT (Structured Analysis and Design Technique) moxenu
Y COOTBETCTBYIOIIME () yHKITMOHAIBHBIC TUarPaMMBbl;

e DFD (Data Flow Diagrams) quarpaMMbl TOTOKOB JTaHHBIX.

Bmopas epynna - mozneny, peain3yemble B BUJIE AUATPaMM,
MOACIHUPYIOUINEC JaHHBIC U UX OTHOLICHUS.

[Momasnstorniee 60NMBIIMHCTBO pa3paborurkos [10 ucnons3yer
ERD (Entity-Relationship Diagrams) nuarpamMmsl "CyIIHOCTb-
CBS3B".

KonTponsHbIe Bonpockt

Uro Takoe CTpYKTYpHBIN aHamu3?

B 4em cocTout CyTh METOa CTPYKTYPHOI'O aHaIu3a?

Uro xapakTepHO Ul METO/Ia CTPYKTYPHOI'O aHanu3a’?
Kakwne ocHOBHBIE TpeOOBaHUS MPEABSBISIOTCSA K cHCTEME?
UYro ompenensercs Ha 3Tane CTpyKTYpPHOro aHaiu3a?

akrwdPE



6. Ilepeuncnurte u oxapakTepu3yHTE OCHOBHBIE IPHHITUIIEI
CTPYKTYPHOI'O aHaJIN3a.

7. Tlepeuncnute u oxapakTepH3yHTe BCIOMOraTeNbHbIC
HPUHIUIIBI CTPYKTYPHOI'O aHAJIN3A.

3. Ilocmpoenue  cmpyKmypHO-@)yHKUUOHAILHOU Modenu
odvexkma.

Merononorus SADT npeacrasiisier co00l COBOKYIMTHOCTb
METOJ0B, MPABUII U MPOLENYD, TPEAHAZHAYEHHBIX JJIS IOCTPOECHUS
(YHKIMOHATBHOW MOZIENH 00beKTa KaKOoH-THO0 MpeaMeTHON
obnactu. [Ipu 5TOoM pemaercs 3aa4ya aHaU3a 00BEKTa C TO3UIMH
KOMITBIOTEPHU3aIIUH, @ caMa MOJIENb HCIIOIB3YyeTCs AJISl ONpeACIeHuUs
tpedoBanuii k [1O MC n npoextupoBanus IC. Ha ocHoBe SADT
paspaborana uzBectHas merononorus IDEFO (Icam DEFinition)
aHasnu3a u npoexktuposanus [10 MC.

OynkumnonanbHas moaenb SADT orobpaxaer
(YHKITMOHABHYIO CTPYKTYPY O0BEKTa, T.C. TPOU3BOJAUMBIC UM
[[eflCTBHSI " CBA3U MCXKIY 3TUMHU I[eﬁCTBHﬂMH. OCHOBHBIE 3IEMEHTHI
3TOW METOAO0IOTMU OCHOBBIBAIOTCS HA MPUHLUIIAX CTPYKTYPHOTO
aHaJn3a U BKIIFOYAIOT B ceOsl:

e rpaduyecKoe npeacTaBiIeHue 0JOYHOr0 MOJIeTUpoBanHus. B
SADT-muarpammax (QyHKIHS 00bEKTa OTOOpaXkaeTcs B
BUJe OJI0Ka, a MHTepQeich BX01a/Bbixoaa (QyHKIUH
NpeACTaBIAIOTCA AyraMu, COOTBETCTBCHHO BXOAAIIMMH B
OJIOK M BBIXOIAIIMMHU U3 HETO. B3auMoeiicTBre OJI0KOB
JPYT C IPYT'OM OIUCBIBAIOTCS MTOCPEACTBOM HHTEP(]EHCHBIX
JIyT, KOTOpBIE OMpEeNeNsioT, KOraa U KakuM o0pa3om
(YHKUIWY BBITOJIHSIOTCS U YIPaBIISIFOTCS;

o CTpPOroCTb U TOYHOCTH BBITIOJIHCHUS IIPaBUJI TIOCTPOCHUSA
Mozenu. Bemmonnenue npasun SADT tpeOyer noctatouHoi
CTpPOroCcT 1 TOYHOCTHU, HE HAKJIAJIbIBas B TO K€ BPEMA
Ype3MEepHBIX OrpaHUYUCHUI Ha JCHCTBUS pa3paboTIHKa.

[IpaBuna SADT Bximroyaror:

—  OrpaHHMYEHHE KOJIndecTBa OJIOKOB (He Ooiiee 3-6 0JIOKOB) Ha
Ka)X/IOM YPOBHE JIEKOMIIO3HIINH, YTO OMHUPAETCS Ha 00IIHe
TpeOOBaHUS CTPYKTYPHOT'O TIOAX0/a U 00OCHOBBIBACTCS



MCUXOJIOTMYECKUMHU OCOOCHHOCTSIMH YeIOBEKa B YACTH 00-
pabotku nHpopmayu;

—  CBSI3HOCTb AMArpamM, 3aKJII0YaloNIascs B OCTPOCHUH
CHCTEMbI HyMepanuu OJI0KOB;

—  YHUKQJIbHOCTh METOK M HANMEHOBAaHUH, peain3yeMas
TpeOOBaHUEM OTCYTCTBHS MOBTOPSIOIINXCS IMEH B
IrarpaMmmax;

—  CHHTaKCHYecKHe MpaBuiia Uit TpauKH, T.€. OJIOKOB U YT

—  pasaereHue BXOJOB JaHHBIX U YIIPaBIEHUH, KOTOpOe
Oazupyercs Ha MIpaBHIIE ONPEACICHUS PO JaHHBIX B
peanu3anyy Toi Wik MHOM QyHKINH, T.e. OyIyT JaHHBIE
CITyXHTb B KauecTBe 00padaThiBaeMoi MH()OPMAIINN HITH
OHU MCIOJB3YIOTCS TOJBKO JIJIS YIIPABJICHUS 00pa0OTKOIM.

—  OTHclicHUE 00bEKTa aHaMM3a OT (DYHKIIUH, T.C. UCKITFOUCHHE
BIIMSIHUSL TEKYILIETO COCTOSIHUSI OOBEKTa Ha
pa3pabaThiBaeMyH0 (YHKIIMOHAILHYIO MOJICb.

Merononorust SADT Moker ncnoab30BaThCs IS
MOJIETTUPOBAHHUS IIUPOKOTO KPyra CUCTEM U onpedenieHus
mpebosanuil u yHKyuil, a 3aTeM IS pa3pabomKu CUCHEMbl,
Komopas y0081emeopsiem 5mum mpedo8anusm u peaiuzyem smu
@dynxyflag yxe cymectByromux cucreM SADT moxer ObITh
WCTIOJIb30BaHa ISl aHAIK3a (GYHKIUH, BBITOTHIEMBIX CUCTEMOH, a
TaKXKe ISl yKa3aHUsI MEXaHU3MOB, TIOCPEICTBOM KOTOPBIX OHH
OCYIIECTBIISIOTCSL.

Cocmas ¢hynxyuoranbHou mooenu

Kak yxe Obu10 cKa3aHO, OCHOBHBIM PabOYHM 3JIEMEHTOM IMPH
MOJIETTUPOBaHUU siBIsieTcst nuarpamma. Monens SADT oObenunsier
W OpraHM3yer JAudarpaMMbl B HEpapXUYecKWe JAPEBOBHUJIHBIC
CTPYKTYpBI, TIPH 3TOM, Y€M BBIIIE YPOBEHb JUArpaMMbl, TEM OHa
MeHee JeTalu3upoBaHa. B cocraB nuarpaMMbl BXOASAT OJOKH,
nzobpaxaromue QYHKIHH MOIEIUPYEMOH CHCTEMBI, M JyTH,
CBSI3BIBAOIIME OJIOKM BMECTE M M300pakarolre B3auMOACHCTBHS H
B3aMMOCBS3H MEKAY Onmokamu. BMecTo ofHOM rpoMo3aK0il Moaenu
HCTIONIB3YIOTCS HECKOJBKO HEOONBIINX B3aWMOCBSI3aHHBIX MOJIEIIEH,
3HAYCHUS] KOTOPBIX B3aMMOJIOMOIHSIOT APYT IpyTa, Aemasi MTOHITHON
CTPYKTYPH3AIHIO CIIOKHOTO O0BEKTA.

Bnokn Ha amarpamMmax M300pa)karoTcsi IPSIMOYTOJIbHUKAMHU H
COMPOBOXKIAIOTCS TEKCTaMH Ha E€CTECTBEHHOM SI3BIKE, OMHCHIBAO-



MU QYHKIHH.

B omiMume or Ipyrux MeETOIOB CTPYKTYpHOTO aHaiu3a B
SADT kaxpas cropoHa 6J0Ka UMeeT BIIOJHE OIpeelIeHHOe 0co00e
HazHaueHwue (puc.3.1):

> neBas cTopoHa Oioka mpenHazHaueHa Ui Bxomos

JaHHBIX, KOTOpble 00pabaThBalOTCA  (PYHKIHOHAIBHBIM

0JI0KOM (mpeoOpa3oBBIBAOTCH, MPETEPIICBAIOT

KOJIMYECTBEHHbBIC WIIM KaUeCTBEHHBIC U3MECHEHNS) ,

> nmpaBass CTopoHa OJoka TpenHa3HaueHa JUIst

BbIXOIOB  JaHHBIX, KOTOpbIE OBLUIM TOJYYEHBI I10CIE

00paboTKH B PYHKIIMOHATILHOM OJIOKE,

> BEpXHsIsI CTOpOHA OJioka TmpegHasHaueHa  JUist

Vrpapnenus. IT0 TOKe JaHHbIC, HO KOTOPbIE HCIOIb3YIOTCS

JUIs yrmpaBieHHs 00paboTkod B (DyHKIHMOHANBHOM OJIOKe.

OHH, Kak MpaBUIO, HE MPETEPIICBAIOT KOJINYECTBEHHBIX WU

Ka4eCTBEHHBIX U3MCHEHUH,

> HIDKHSISI CTOpOHA OJloka MpenHa3HayeHa Juis

Hcnonuureneil, - 31EMEHTOB CUCTEMBI, IIPOrPAMMHON WU

anmapaTHOW COCTaBIISIIOIIMX €€, KOTOPbIE pPeaju3yloT WIH B

paMKax KOTOPBIX peanusyercs pyHKIHMOHATBHBIH OJIOK.

Pucynok 3.1 — @yHKUMOHANBHBINA OJOK M HHTEPEHCHBIE TyTH

Takoe o0003HaUeHHWE OTPaKAET OMPEAEIEHHBIE TPUHIHIIEI
OIMCAaHMS CHCTEMBI C MO3MLINN (QYHKIMHA, KOrja BXoAHas nHpopma-
1Us TI0Cie 00pabOTKU MPEeoOPa3yrOTCs B BBIXOHYIO, YIIPABIISIOIHEC



JaHHBIC OTPaHUYUBAIOT WM MPEANUCHIBAIOT YCIIOBHS BBITIONHEHHS
TeX WM MHBIX NOA(PYHKIHHA (anropuTMOB) B PYHKIIHOHAIBHOM OJI0-
Ke, a WCIOJHHUTEIN OINHUCHIBAIOT HCIONHUTEIBHBIE MEXaHHU3MBI
(mommporpaMma, MOJIYNb, MOJACHCTEMA, OMEpaTOp, dJIEMEHTHI amma-
PaTHOI YacTH CHUCTEMBI U T.J.), B COCTaBe KaKOI'0 pealbHOTO KOMIIO-
Henta VIC 1 3a cyer 4ero BBINONHSIOTCS MpeoOpa3oBaHusi B (PyHK-
IIMOHAJILHOM OJIOKE.

Takum  obpasom, ngyrm B  SADT  mpencraBusiioT
MOMMEHOBaHHBIE, T.€. MAPKUPOBAaHHBIE TEKCTAMH Ha €CTECTBEHHOM
SI3bIKE, MMOTOKH JJAHHBIX, KOTOPhIE MOTYT MPENCTaBIATh B PaMKax
MOJIETIM Pa3iIUYHble TMPEIMETHI WK 3JIEMEHTHI CUCTeMBI (00beKTa)
(puc. 3.2).

Pucynok 3.2 — Ilpumep npeactaBieHus (QyHKIHOHAIBHOTO OJI0Ka U
UHTEPPEHCHBIX AYT

biiokn Ha nuarpamMme pasMeInaroTcs o CTYIIEHYaTON CXeMe B
COOTBETCTBUU C MX JOMHUHUpPOBAaHHEM, KOTOpPOE IMMOHMUMAeTcs Kak
BIIMSIHUE, OKa3blBaeMOE OJHUM OJIokoM Ha apyrue. Kpome Toro,
OJIOKM JTOJKHBI OBITH TPOHYMEPOBaHbI, HAIIPUMEDP, B COOTBETCTBHH C
ux JoMuHHpoBaHWeM. Homepa OJOKOB chyXaT OJHO3HAYHBIMH
uaeHTH(uKaTopamMu JUIS byHKIMH u bopMupYIOT
(YHKIMOHANBHYIO HEPAapXUYECKYI0 CTPYKTYpY HIH  HEpapXulio
MoJenB3anMOBIHsIHAE OJIOKOB MOXKET BBIpaXKaTbcsi THMOO B mepe-



ChUIKEC BBIXOIHBIX NAHHBIX K JPYroMy (QyHKIMOHAIBLHOMY OJIOKY
JUIsl JalibHeHIIero npeoodpazoBanus, MO0 B BHIPA0OTKE YHPaBJISIO-
el nHpOpMAIH, TPEANUCHIBAONICH, YTO UMEHHO JIOJDKEH JIeNaTh
Jpyroi (QyHKIHMOHATBHBIN OJIOK.

Takum o0pa3zom, JUarpaMmsl SADT SIBJISIFOTCSL
MIPEANUCHIBAIOIIIUMHU JMarpaMMaMH, OMHCHIBAIOIIUMHU KaK
npeoOpa3zoBaHusi MeKAy Bxomom u  BeixomoM, Tak u
MPEIITUCHIBAIOIIUE MTPaBUIIA ITHX MPEOOPA30OBaHMUM.

B SADT T1pe0OyroTcs TONBKO MATh TUIIOB B3aUMOCBSI3EH MEXKIY
OylokamMu JUIsi ONUCAHWS WX OTHOIICHWU: YmpasieHue, Bxon,
VYupaeienueckass OOparnas Css3b, Bxomnas OOpatnas CBs3b,
Brixoa-HMcnonaurens.

OtHomenns YmnpasieHus U Bxona sBigroTcs mpocTedmmmuy,
MOCKOJIbKY OHH OTpa)KaloT HMHTYUTHBHO OYEBUIHBIC MPSMBIE
BO3JICUCTBHS.

OtHomieHne YmpaBlieHUsT BO3HHKAeT TOrja, Korjma Beixon
OZTHOTO OJIOKa HEMOCPENCTBEHHO BIMsIET Ha OJOK C MEHBUIMM
nomunupoBanuem (Puc. 3.3).

Pucynok 3.3 — Cxema oTHomeHus YnpasieHue - Bxon

OrHomenne Bxoga BosHuKaeT, Korma Beixon ogHoro OJIoka
CTAaHOBHUTCA BXO[[OM JJIA 6n01<a C MCHBIIUM I[OMI/IHI/IpOBaHI/IeM
(Puc.3.4).
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Pucynok 3.4 — Cxema otHomeHust Bxon

OO6patHbie cBsi3U Oolee CIIOKHBI, TIOCKOIBKY OHH OTPayKaroT
UTEPALMIO WM PEKypcuio. Brixoabl U3 oqHOro (yHKIHOHAIBHOTO
Onoka BIMAIOT Ha Oyayllee BBINOJHEHWE APYruX (YHKIUH, YTO
BITOCJIEJICTBUY BIMSET HA UCXOMHBINH (DYHKIIMOHATBHBINA OJIOK.

VYmpasienueckas O0patHas CBsi3b BO3HUKAaeT, Korjga Bwixon
HEKOTOpOoro Oioka Biuser Ha OJOK C OOJBIIMM JOMWHHUPOBaHHUEM

(Puc.3.5).




Pucynok 3.5 — Cxema otHoIeHus: Ynpasiendeckas OOpaTHas
CBs3b

Otnomienne Bxomuoit O0paTHOl CBSI3W MMEET MECTO, KOrja
Breixon omHoro Ornoka craHoBuTcs Bxomom apyroro Oiioka ¢
OonpimM toMuHUpoBanueM (Puc.3.6).
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Pucynok 3.6 — Cxema otHomenust Bxognast O6pataass CBsizb

Otnomrenus Beixoa- McnomHuTenbs BCTpEUarOTCS HEYACTO U
MPEACTABISIOT 0cO0bIi MHTepec. OHM OTpa)karoT CHUTYallWIo, MPH
KoTopoi BbIXom omHOro  (yHKIMOHAJIBHOTO OJIOKa CTaHOBUTCS
CPEICTBOM JOCTIIKEHHS IIEIHM JAPYroro (yHKIHMOHAJIBHOTO Oi0Ka
(Puc.3.7).



Mnan-rpadpmk npoekta
YTBEpXKOeHne
nraHos
Al HasHaueHue
WCNONHUTENEN
A2
MpoBepeHue
paboTt
A3

Cnucok ucnonHuTenen

Pucynok 3.7 — Cxema otHotenus: Berxoa- Ucnonautens

Hyru SADT, kak npaBuio, u300pa)kalOT IMOTOKU JaHHBIX,
MIO3TOMY OHU MOTYT Pa3BETBISATHCS M COCHUHSATHCS BMECTE
pa3nuyHbIM 00pa3oM. Pa3BeTBieHUS Oyr'M O3HAYAIOT, YTO YacTh €€
COEP)KUMOT0 (MJIM BECh TOTOK) MOXET IOSBUTHCS B KaXIOM
OTBEeTBJIICHUHM ayru. Jlyra Bcerja momedaercs 0 Pa3BETBIICHUS,
4TOOBI 1aTh Ha3BaHue BceMy Habopy (Puc.3.8).

Kpome Toro, kaxiaas BETBb OYI'M MOXET OBITh NOMEUYCHA B
COOTBETCTBUH CO CIEAYIOIUMH MPaBUIAMHU:

— CUMTaeTcs, YTO HEMOMEYCHHash BETBb CONEPKHUT BCE

MIpEIMEThI, YKa3aHHBIC B METKE TIEpe]l Pa3BETBICHUEM;

—  Kaxjas METKa BETBU YTOUHSET, YTO UMEHHO COJEPIKUT

3Ta BETBb



3HaucHUS
napameTpoB
OT JIATYMKOB

CnusHue IyT yKa3bIBaeT, YTO COAEPKHMOE Ka)XIOW BETBU

CopTtupoBka 1o
THUILY
mapamerpa

OtcopTupoBas-
HBIC 3HAYCHUA
apamMeTpoB

|

3HaueHUs
rnapameTpoB
BUOPALOHHBIX
CHTHAJIOB

Omnpenenenue
CK3 curnana

3HaucHue
CK3
>

3HaucHUS
napameTpoB
JIABJICHUS U
TEMIEPATypbI

Omnpenenenue
CpPERHEro
3HA4YCHUA HaA
3a/IaHHOM
MPOMEKYTKE
BPEMEHU

Cpennee
3HAYCHUE
I

Pucynok 3.8 — Pa3BeTBicHUE JaHHBIX

y4acTByeT B ()OPMUPOBAHUHU TOCNE CIIUSHUS OOBEIMHEHHOW IYTH.

Ilocne cnusaus Ayra BCe€rjga noMedacTcsa i YKa3aHusd HOBOI'O

noroka (Puc. 3.9).

Kpome Toro,

Kaxkgass BETBb

nepea CiIusaHuEM MOXKET

nmoMe4aThbCsa B COOTBETCTBUU CO CICAYIOIIMMU ITpaBUIIaMU:

CYHUTACTCA, YTO HCEIOMCUCHHLIC BCTBU COACPIKAT BCC

JaHHBIC, YKa3aHHBIC B OGHIGﬁ MCTKC ITOCJIC CIIUSAHUA,

Kaxzasd METKa BCETBU YTOYHACT, YTO MMCHHO COIACPKUT

9Ta BCTBb.

Pucynok 3.9 — CnusiHue JaHHBIX



Pesynbratom mnpumenenus wmeroponorun SADT sBisercs
MO/I€1b, KOTOPAasi COCTOUT H3:

e [arpamm,

®(hparMeHTOB TEKCTOB,

erJioccapus,

WMEIOIIHX CCHUTKHU JPYT Ha JApyTa.

JluarpaMMmbl - TJIaBHbIE KOMIIOHEHTHI MOJEIH, BCe (QYHKIUHU
UC n unTepdelicel Ha HUX MPEACTaBICHBI KaK OJOKH U AYTH.

OnHotli 13 HanboIee BayKHBIX 0COOEHHOCTEH METOIO0IOTHI
SADT sBnsiercst HOCTENIEHHOE BBeJIeHNE Bce OONBIINX YPOBHEH
JeTaNn3aluy [0 Mepe CO3IaHUsl TUarpaMm, OTOOPaKaroIIX
monenbHa pucynke 3.10, Te npuBeAeHbI YeTbIpe TUarpaMMbl U UX
B3aMMOCBSI3HM, TIOKazaHa cTpykrypa SADT-momenu. Kaxnbrit
KOMITIOHEHT MOJEIH MOXeT ObITh JEKOMIIO3MPOBAaH Ha JAPYrou
muarpamme. Kaxxpas auarpaMma  WITIOCTpUpYeT "BHYTpeHHee
cTpoeHue" OJI0Ka Ha POJUTENILCKOM TuarpaMmme.
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Puc. 3.10 - Ctpykrypa SADT-Monenu. JlekoMmo3uiius auarpamm



Hepapxus ouacpamm

[Toctpoenne SADT-moeny HauMHAETCs ¢ IPEACTaBIECHUS
BCEH CUCTEMBI B BHJIE TPOCTEHIIIEH KOMIIOHEHTHI - OTHOT'0 OJI0Ka U
JyT, N300pakaromx HHTEPPEHCH ¢ QYHKIUSIMHA BHE CUCTEMBI.
[NockonbKy eMHCTBEHHBIN OJIOK MPEICTABIISET BCIO CUCTEMY KaK
eJIMHOE 1IeJI0e, UMS, yKa3aHHOE B OJI0Ke, ABJISIETCSA O0IIMM. DTO
BEPHO W /ISl HHTEpPEUCHBIX IYT - OHH TaKXKe MPEeCTaBIISIOT
MOJTHBII HAO0Op BHEIHUX HHTEP(EHCOB CUCTEMBI B IIETIOM.

3arem OJIOK, KOTODBIH MPEACTaBISIET CUCTEMY B KaYeCTBE
€IMHOTO MOAYJIS, IETAIM3UPYETCs Ha JIPYrol AuarpamMme ¢
MOMOIIBIO HECKOJIBKUX OJIOKOB, COEANHEHHBIX HHTEp(EHCHBIMU
ayramu. OTu OJIO0KH MPEACTaBISIOT OCHOBHBIE TOA(DYHKINH
MCXOMHOM PyHKIMU. JlaHHAS IEKOMITO3UITUS BBISBIISICT TOTHBIN
HaOop noadyHKIMA, KaKaast U3 KOTOPBIX MpeACTaBiIeHa Kak OJOoK,
TpaHMIIBI KOTOPOTO OIpesielieHbl HHTepQecHbIMU ayramu. Kakaas
M3 3TUX NOAPYHKIIMA MOXKET ObITh JCKOMITO3UPOBaHa IMOI00HBIM
o0pazoM Ayt GoJiee AeTaNbHOTO TPeICTaBIICHHUS.

Bo Bcex ciyuasix kaxaas moadyHKIUS MOXKET CoJlepKaTh
TOJILKO T€ AJIIEMEHTBI, KOTOPBIE BXOAT B UCXOJHYIO QYHKIIHUIO.
Kpome Toro, Mozenb He MOXKET OIMYCTUTh KaKHe-JIN0O 3JIEMEHTEI,
T.€., KaK yXe 0OTMeUaJloCch, POIUTEIBCKAN OJIOK ¥ €ro HHTEp(EHChI
obecrieunBaloT KOHTEKCT. K HeMy Hemlnb3sl HU4ero 100aBUTh, U U3
HEro He MOXKeT ObITh HUuero ynajieno (Puc. 3.11).
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Pucynok 3.11 - CooTBeTCTBUE MEXTY POAUTEIBCKUM OJIOKOM U
OJIOKOM - IOTOMKOM

HexkoTtopbie qyru nprCcOSIUHEHBI K OJIOKaM JTUarpamMmbl
00OMMU KOHIIAMH, Y JIPYTUX K€ OJMH KOHEIl OCTAETCS
HENPUCOCTUHCHHBIM,

HenpucoenuHeHHbIe IyTH COOTBETCTBYIOT BXOJIaM,
YIPABJICHUSM U BbIXOJ[AM POJIUTEILCKOr0 0ioka. VICTOYHMK Wit
MOJTy4aTellb ITUX MOrPAHUYHBIX YT MOXKET ObITh OOHAPYKEH
TOJBKO HAa pOAUTENBCKON quarpamme. HerprcoequHeHHble KOHIIbI
JIOJIKHBI COOTBETCTBOBATh JyraM Ha UCXOJHOM Auarpamme. Bee
TPaHUYHBIC YTH JIOJDKHBI TPOJIOJKATHCS HA POJIUTENHCKOM
JarpamMme, 4ToObl OHa Obljia MOJIHOM U HEMPOTHUBOPECUHBOM.

Mogens SADT npezncraBiseT coO0l CEpHIO TUArpaMm ¢
COITPOBOJIUTENIBHOMN JIOKyMEHTAIUEH, Pa30UBAIOIINX CIOKHBIN
O00BEKT Ha COCTABHBIC YaCTU, KOTOPBIC MPEIICTABJICHBI B BUJIC
0J10K0B. JleTaan Ka)K0oro 3 OCHOBHBIX OJIOKOB ITOKa3aHbI B BHJIE
0JIOKOB Ha Jpyrux auarpammax. Kaxmas neranbHas tuarpamma
SIBIISIETCS IEKOMITO3HIIKEH Otoka u3 Gonee obmiel auarpammel. Ha
K)KJIOM IIIare JICKOMITO3UIIUHU OoJiee 00Ias JuarpaMMa Ha3bIBaeTCs
POIUTENLCKOM [Tt OoJIee IETAIbHOW JUarpamMmel.

Jyru, Bxojsiiye B OJIOK U BBIXOJSIINE U3 HETO Ha uarpaMmme
BEPXHEr0 YPOBHS, SIBJISIIOTCS TOYHO TEMH )K€ CAMBIMH, YTO U JIyTH,
BXOJISIIIME B JarpaMMy HIXKHETO YPOBHS U BBIXOJISINUE U3 HEE, T10-



TOMY 4TO OJIOK W JMarpaMMa MpEACTaBIISIOT OJHY U TY JKe 4acTh
CUCTEMBI.

Ha pucynkax 3.12 - 3.13 1onogHUTENBHO CXEMAaTHYHO
MPEJICTABIICHBI Pa3JIMYHBIC BAPUAHTHI BHIMIOJIHEHUS (DYHKIIMN U
COCIIMHEHUS YT ¢ OJIOKaMHU.
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Pucynok 3.12 - OnHoBpeMeHHOE BBIITOTHEHHE

Ha SADT-guarpammax He yka3aHbl SBHO HU
MOCIEA0BATENLHOCTD, HU BpeMsi. OOpaTHEIE CBS3H, HTEPALIUH,
MPOIOJDKAOLIMECS TPOLIECCHI U TTepEeKphIBatoIIrecs (110 BPEMEHH )
(YHKIMU MOTYT OBITH M300paXkeHBI C MOMOIIbI0 1yr. OOpaTHbIC
CBSI3U MOTYT BBICTYIIaTh B BU/I€ KOMMEHTapHEB, 3aMeuaHUii,
WCIIPaBIICHUH U T.1I. (pUCYHOK 3.13).

|

Pucynok 3.13 - [Ipumep obpatHo#i CBsI3H



Kak Ob110 OTMeUeHO, MEXaHU3MBI (JIyTH C HUKHEW CTOPOHBHI)
MOKAa3bIBAIOT CPEACTBA, C TOMOIIBIO KOTOPHIX OCYIIECTBIISACTCS
BBITMOJIHEHNE QPYHKIMA. MeXaHU3M MOXKET OBITh YeTOBEKOM,
KOMITBIOTEPOM WIIH JTFOOBIM IDYTUM YCTPOHCTBOM, KOTOPOE
ITOMOTAET BBIMOJIHATh JaHHYIO (QYHKIHIO (PUCYHOK 3.14).

Mopspok
noga4u PbIHO4YHbIE
3asBKM ycrosus

b

3asBka OdopmneHve
KnveHTa 3asBKM OANst GUpPXM

——» KoHTpakT

Bpokep

Pucynok 3.14 - [Ipumep ucrioaHuTeNs (MEXaHU3MA)

Kak yxe ObUT0 cKa3aHO paHee, KaXIbIH OJOK Ha Auarpamme
uMmeer cBodi Homep. Brok mo6oil muarpamMmbel MOKeT OBITH Janee
OIMCaH JMarpaMMOW HIDKHETO YPOBHS, KOTOpas, B CBOIO OYepenb,
MOXET OBITh Jajnee ACTAIN3UpOBaHa C MOMOILIBI0 HEOOXOAUMOI0
yrciaa JauarpamMMm. Takum oOpa3om, QopMupyeTcs uepapXus
JMarpamM.

Jnst Toro, 4ToOBI YKa3aTh MOJIOKEHHE JIF000H TuarpaMmbl WAL
070Ka B MepapxuH, UCIONB3YIOTCS HOMepa auarpamm. Hampumep,
A21 sBisercs auarpamMMmoi, KoTopas jeranusupyer Oyiok 1 Ha
muarpamme A2, AnanorumyHo, A2 jeranusumpyer OJIok 2 Ha
muarpamme AOQ, KoTopas sBIsieTcd caMoW BepxXHeil amarpaMmoin
moznemHa pucynke 3.15 nmokazaHo THITUYHOE JIEPEBO AUArPaMM.



Pucynok 3.15 - Uepapxus quarpamm

[Ipu cozpanum Moaeny oJHa U Ta K€ AuarpaMma 4epTUTCs
HECKOJIBKO pa3, 4TO CO3AaET pas3inyHble ee BapHaHThl. UTOOBI
pasnuyaTh pa3iNdHble BEPCUU OJTHOW U TOM ke Auarpammsl, B SADT
UCTIOJIB3YETCS CXeMa KOHTPOIISl KOH(DUTYpalluK Jruarpamm,
OCHOBaHHas Ha uX HoMepax. Ecnu nuarpamma 3ameniaer Oomnee
CTaphlif BAPUAHT, TO NPEABIYIINNA HOMEpP MOMEIIAETCS B CKOOKaX
JUTS yKa3aHWUs CBSI3U C MPEAbLIyIneii paboTou.

[Ipumep SADT-anarpaMmMbl, MOIENTHPYIOLIEH ESTENTbHOCTD
KOMIIaHUH, 3aHUMAIOIIENCs pacipeelIeHneM TOBapOB M0 3aKa3am,
npuBesieH Ha puc. 3.16.



Pucynok 3.16 - Ilpumep SADT-auarpamMmmel, MOAETHpYIOIIEH
NeSITeIbHOCTh KOMITAaHNH, 3aHUMAIOLIecs pacrpeneIeHeM TOBapOoB
110 3aKa3aM

SADT, Kak 1 qpyrue MEeTOI0JIOTHU TPOEKTUPOBAHMS,
1enecoo0pa3Ho UCIONb30BaTh Ha paHHuX dtanax JKLI: st
MOHUMAaHUS CUCTEMBI 110 ee BorutomnieHust. SADT mo3somser
COKPaTUTh IOPOTOCTOSIIIHE OMMOKN Ha pAaHHUX 3Talax CO3JaHUs
CHCTEMBI, YIYUIINTh KOHTAKT MEXILy MOJIb30BATENSIMH U
pa3paboTuuKaMu, CrIIaIUTh IEPEXO OT aHAU3a K
npoekTupoBanuio. Hecomuennoe noctonnctBo SADT 3aximouaercs
B TOM, YTO OHa JIETKO OTpa)kaeT TaKHE XapaKTEPUCTUKU KaK

KonTponsHbie Bonpockl

=

[lepeuncnuTte ocHOBHbIE MpHUHLMIIEI U TipaBuia SADT.

2. llpuBenuTte M oMUIIKMTE 3JIeMEHTHI quarpammbl SADT (Giok
W uHTepQeiicHas ayra).

3. Omnumure XapakTep B3aMMOCBSI3H MEXIy OlOKaMH THTIa
«Bxon» u npuBeguTe MpUMeEp JIEMEHTa TUarpaMMbl.

4. OnummTe XapakTep B3aMMOCBS3H MEKAY OJOKaMH THIA
«YnpaBieHue» U MPUBEAUTE MTPUMEP dIIEMEHTa JUarpaMMBl.

5. OnummTe XapakTep B3aMMOCBSI3H MEXy OJIOKaMHU THIIA



«Ynparnendeckas O6patHas CBs3b» U MPUBEANUTE IPUMEP
3JIEMEHTa IUarpaMMBl.

6. OnwuimTe XapakTep B3aMMOCBA3HM MEXK]y OJIOKaMU THIIA
«Bxonnas O6partHast CBA3b» U IPUBEIUTE IPUMED
3JIEMEHTa IUarpaMMBl.

7. OnummTe XapakTep B3auMOCBSI3H MEXy OJIOKAMHU THIIA
«Bp1xoa-McronHUTENb) U IPUBEAUTE IPUMEDP BJIEMEHTA
JIarpaMMBl.

8. OnuumTe NpaBuia pa3BeTBICHHUS U CIHMSIHUS TTOTOKOB
JAHHBIX U TPUBEIUTE IPUMEPHI DIEMEHTOB AUArPaMM.

9. OnummTe COOTHOUIEHUS MEXY POANUTENBCKON U
JOYepHUMU auarpamMmamu B mojenu SADT.

10. TIpuBeauTe MpUMEp AEKOMITO3UIMH AUATPAMM.

11. Tlepeuncnute 0COOEHHOCTH MOCTPOCHUS UEPAPXHUH
nuarpamm B monenin SADT.

4. Mooensv DFD.
4.1. Ilocmpoenue ouazpamm nomMoK08 OAHHbIX.

Mooenuposarnue nomoxos OaHHwIX (NPoyeccos)

B ocHOBE METOAMKM  JIOKHT TOCTPOCHHE  MOJIEIH
aHaJIM3UPyeMoro oObeKTa M, COOTBETCTBEHHO, pa3padaThiBaeMOi
CHCTEMBl C TIO3MLMWH JBW)KEHHS, pachpeneneHus, oO0paOdOTKH H
NpENCTAaBICHHUS JAHHBIX. MOJeNb CHUCTEeMBbI — ONpEICsercs Kak
uepapxusi nuarpamMm 1oTokoB naHHbIX (DFD), onmceiBatommx
nporecc npeoOdpazoBanus HHGOPMALMU OT €€ BBOJA B CHUCTEMY 0
BbIIauMl00RHEBORNEERIOEA YPOGHS NPEOCMABNCHUL:

1. [Ilepeéviti ypOBeHb TPEICTABICHUS COCTABJISIOT JHAarpamMMbI
BEpXHUX YpOBHEH wuepapxuu (KOHTEKCTHBIC JHarpamMbi),
KOTOPBIC ONPENESIOT OCHOBHBIC MPOLECCHl MU TOJICUCTEMbI
WC ¢ BHEMIHMMY BXOJaMH U BBIXOJaMHU.

2. Bmopoti ypoBeHb MPEACTAaBICHUS COCTABJISIOT COOCTBEHHO JiMa-
rpaMMBbl TIOTOKOB JTAHHBIX M MPOLECCOB UX 00paboTku. OHM je-
TaJIM3UPYIOT KOHTEKCTHBIC JHarpamMMbl. Takas JeKOMITO3UIIHS
NpPOJIOIKACTCS, CO3/1aBasi MHOTOYPOBHEBYIO HEpPapXHIO JIHa-
rpamm, JI0 TeX IMop, MoKa He OyJeT JOCTUTHYT TaKoil ypOBEHb
JICKOMITO3UIIMH, HA KOTOPOM IPOIIECC CTAHOBSTCS JJIEMEHTAp-
HBIMH M JICTAJTU3UPOBATh WX Jajiee HeBO3MOXKHO. Ha 3ToM ypoB-



HE JCKOMITO3HMIIHUH BBIITOJIHAIOTCA MUHHU CHCHI/I(I)I/IK&HI/II/I.

OCHOBHBIMU KOMITOHEHTAMU JuarpamMmm MOTOKOB JaHHBIX
SABJIAKOTCA:

o BHCHIHUEC CYIIHOCTH,

e  CHCTEMbI/TIOICUCTEMBI,
e  TIPOIIECCHI;

o HaKOIIUTCIN JaHHBIX;
o IIOTOKH OJAaHHBIX.

BaelHue CyIHOCTH, XapaKTEPU3yIOIIHE HCTOYHUKU
WH(pOPMAITUH, TTOPOXKAAIOT IOTOKK AAHHBIX, KOTOPBIE MIEPEHOCIT
WH(POPMAITUIO K MOJICHCTEMaM WM mpoieccaM. Te B CBOIO ouepenb
peodpa3yoT HHPOPMAIIUIO U TIOPOXKIAIOT HOBBIC TOTOKU JaHHBIX,
KOTOpBIE TIEPEHOCST HHPOPMALIUIO K JPYTHM MIPOLeccaM HUIIH
nmoacucreMaM, HaKOIIUTEIAM JaHHbIX HUJIA HOTpe6I/IT€J'DIM
WH(POPMAITUH - BHEIIHUM CYIITHOCTSIM.

Brnewmnss cywynocmo

BHemHss CyIHOCTh MPEICTaBISIeT COO0H MaTepUaIbHBIHN
MPEIMET WIH (PU3NIECKOE JUII0, TPEACTABISIONICe COO0M NCTOYHHUK
WM IPUEMHUK UH(QOpMaIMH, HAITPUMEp, ONepaTop, BHEIIHSS
cucrema u jip. OnpeelieHue HeKOTOPoro 00bEKTa UM CUCTEMBI B
KadecTBe BHEIIHEH CYIIHOCTH YKAa3bIBa€T HA TO, UYTO OHA HAXOAUTCHA
3a nmpeaenamu rpanui anamusupyemon UC. B mporecce ananmsa
HEKOTOpbIE BHEIIHNE CYITHOCTA MOTYT OBITh IIEPEHECEHBI BHYTPb
nuarpamMmbl aHanmmsupyemoi C, eciin 3T0 He00X0MMO, UITH,
Ha000poT, yacTh nporeccoB MC Moxer ObITh BRIHECEHA 32 MPE/IEITbI
AuarpaMmbl 1 IpEACTAaBJICHA KaK BHCIIHAA CYIIIHOCTb.

BHernsis cymHocTh 0003HaYaeTcs KBaapaToM (pucyHok 4.1).

Puc. 4.1 - BHemHsist CylHoCTh



Cucmembl u noocucmemoi

[Tpu popMHupOBaHNH KOHTEKCTHBIX AWATPaMM IS CJIOKHON
NC nHa nepBoM ypoBHE NpeICTaBICHNS YacTO HCIIONIb3YIOT TaKHe
3JIEMEHTHI, KaK CUCTeMa U TMOJCHCTEMA.

Cucrema MU MOJICUCTEMAa HAa KOHTEKCTHOW Juarpamme
M300pakaeTcs CISAYIONMM 00pa3oM (pUCYHOK 4.2).

lMone Homepa

1

Moacucrtema
oTobpaxeHus
COCTOSIHUS
napameTpoB oObekTa

APM
onepatopa

Mone umenn

Mone gusnyeckon peanmsalmmn

Pucynok 4.2 - Ilogcucrema

Homep mopcucremMsl Cny kUt 1jist ee uaeHtudukanuu. B noie
HUMCEHU BBOAUTCA HAMMCEHOBAHUC IMOACUCTEMEI B BUJIC TPCIJIOKCHUSA
C moIe)KaliuM U COOTBETCTBYIOLIUMH ONPECACICHUAMU U
JOIIOJIHCHUSAMMU.

Ilpoyeccol

Ilpoyecc xapakTepu3yeT KOHKpETHOE Mpeodpa3zoBaHue
BXOJHBIX ITOTOKOB JAaHHbBIX B BBIXOAHBIC B COOTBETCTBHUU C
olpezelIeHHBIM anropuTMoM. Hanpumep, npeoOpazoBanue
BXOOHOI'O ITOTOKA JaHHBIX O 3HAUYCHHAX CUT'HAJIOB C JaTYUKOB B
BI)IXOZ[HOﬁ IIOTOK BBIYHCJICHHBIX (I)I/I3I/ILICCKI/IX BCJIIMYUH (Z[aBHeHI/Ie,
Temnefd yppamgENe npoyecca Ha TUarpaMme MOTOKOB JTAHHBIX
MOKa3aHo Ha PUCYHKe 4.3.

lMone Homepa

11

Paccuutatb
NnorpeLuHoCTb
M3MepeHUsi faBneHus

Mone umenmn

Moacucrema oueHkn

. TOYHOCTM U3MepEeHUin
Mone dmsmnyeckon peanusaunm

Pucynox 4.3 - Ilpouecc



Homep npoyecca cyxxut mis ero uneHtudukanuu. B mone
WMEHHU BBOJIUTCS HAMMEHOBAHHE npoyecca B BUJIE IPEIIIOKEHHS C
AKTHBHBIM TJIar0JIOM B HEONpeAeseHHON (hopMe (BBIYUCIINTS,
paccuyuTaTh, IPOBEPUTH, ONPENEINTh, CO3/IaTh, IONYYUTh), 32
KOTOPBIM CJIEAYIOT CYLIECTBUTEIbHBIC B BHHUTEIBHOM Ma/ICKE,
HanpuMEPaccunTaTh TaBieHHE Ha 00beKTe";

e "BBUHUCITUTH CpelHEE 3HAUYCHUE TEMIIEpaTyphl'.

®pasza, xapakTepusylomas npouecc, J0KHA
HEJIBYCMBICIICHHBIM 00pa30M OIPeeNsTh KOHKPETHYIO OMepaInio
WJIM COBOKYITHOCTB OIepalliii, KOTOPBIM MOABEPTAETCS BXOMAIINI
MOTOK JaHHBIX.

WNudopmanus B mosne GpU3NIECKON pearn3aliyl OKa3bIBaeT,
Kakoe MmoJpas/ielieHne OpraHu3alry, MporpaMMa HilH arnmapaTHoe
YCTPOMCTBO BBHITIONHSET JaHHBIN TpoLiecc.

Haxonumenu oannvix

HaxkomnuTenb qaHHBIX NpeACcTaBiseT co00i abcTpakTHOE
YCTPOMCTBO ISl XpaHEeHHsI MHPOPMAINH, KOTOPYIO MOXKHO B JIFO00M
MOMEHT MTOMECTUTh B HAKOMUTENb U Yepe3 HEKOTOPOE BpeMsl
W3BJIEYb, IPUYEM CIIOCOOBI TOMEIIEHHS U U3BJICUEHUSI MOTYT OBITH
JIOOBIMH.

HaxkomuTenb qaHHBIX MOXKET OBITH peajn30BaH GU3NUECKU B
BHJIe 0a3bl IaHHBIX, (haiiyia Ha MATHUTHOM HOCHTEJIE, TaOJIUIIbI B
OlepaTHUBHOMN MamsATH U T.4. Ha auarpamMMe moTokoB JaHHBIX
HaKOMUTEN b JIAHHBIX H300pakaeTcs, Kak MoKa3aHo Ha pUCYHKE 4.4,

L1

Pucynok 4.4 - Hakonurenbs JaHHBIX

HaxkomnuTens nanHpIx naeHtugunupyercs oyksoit "D" u
MPOU3BOJIBHBIM YKcIOM. ViMst HakomuTeNsl BEIOUpaeTcs u3
cooOpakeHus1 HanOoIbIIeH HHOOPMATUBHOCTH ISt
MpoeKTHprReIMICL TaHHBIX B O0IIEM ClTydae sSBISIETCS MPOoOpa3oM
Oyy1eit 6a3bl TaHHBIX M ONMMCAHUE XPAHSIIUXCS B HEM TAHHBIX
JIOJDKHO OBITh YBSI3aHO ¢ MH(OPMAIIMOHHON MOJICIBIO.

Ilomoxk 0anHvix

[NoTok naHHBIX onpeaenseT HH(opMaLHIO, TepeaaBacMyIo

4yepe3 HEKOTOpOe COESANHEHNE OT HCTOYHHKA K MIPUEMHHUKY. Peaib-



HBIH ITOTOK JIaHHBIX MOXET OBITh MH(OpPMAIHEH, TIepeiaBaeMoii 1o
JIMHUY CBSI3U MEXTY TATYMKOM U MHUKPOKOHTPOJLIEPOM, 110 KaOEIro
MG)KZ[y ABYM: BBIYUCIUTCIIBHBIMU yCTpOﬁCTBaMH uT. 1.

Ha auarpaMMe moTok JaHHBIX U300pa)xaeTcs B BUJC JTMHUU
CO CTpENKOM, KOTOpast MOKa3bIBaeT HAIpaBJIeHHE MTOTOKA (PUCYHOK
4.5). Kaxxplii IOTOK JJAHHBIX JIOJDKEH UMETh UMSI, OTPAXKAIOIIEE ero
CoJlep KaHueE.

Pucynok 4.5 - [lotok naHHbIX

Kak yxe ObUIO cKa3aHO paHee, aHaJIu3 O0BEKTa U OUCAHUE
UC, ero aBTomaTu3upyrolieH, ¢ momorbo Mmoaeaun DFD
OCYILIECTBIISICTCS B BUJIC UEPAPXUU JHUATPAMM IIOTOKOB JITaHHBIX.

4.2. ITocmpoenue uepapxuu ouazpamm nomoKko8 OAGHHbIX

Ilepswiii yposenv TpeNCTaBIEHUS MOJIETH - YPOBEHb
KOHTEKCTHBIX IUarpaMM.

ITepseiM marom npu nocrpoenun uepapxuu 111 sBusercs
MOCTPOEHUE KOHTEKCTHBIX auarpamm. Monens npoctoit UC moxker
OBITh MPE/ICTaBICHA KOHTEKCTHOM TuarpaMMoi B BUE OJTHOU
CUCTEMBI KaK €IMHOrO 1[enoro. Monenb B 3TOM CIy4ae BbITJISLUT
KaK KOHTEKCTHAs JHarpaMma co 3Be371000pa3HON TOMOJIOTHEH, B
LIEHTPE KOTOPOM HAaXOIUTCS TaK Ha3bIBAEMBbIH TJIaBHBIHI MpPOLIECC,
COEIMHEHHBIN C MPUEMHUKAMU ¥ UCTOYHUKAMH WH(POPMALINH,
MOCPEACTBOM KOTOPBIX C CUCTEMOW B3aMMOJEHUCTBYIOT
MOJIb30BATENH U APYTHe BHEIIHUE CHCTEMEI (puc. 4.6).



MarepuanbHo-
OTBETCTBEHHBIH
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Pucynok 4.6 - [loTok naHHbIX

Ecnu xe 11 ClOXXHOM cHCTEMBI OIrpaHUYUThCA
€IMHCTBEHHOI KOHTEKCTHON AMArpaMMOi, TO OHa Oy/IeT coepKaTtb
CITMIIKOM OOJBIIOE KOJMYECTBO UCTOYHUKOB U IPUEMHUKOB
WH(pOPMAIUK, KOTOpPBIE TPYAHO PACIIONIOKHUTh Ha JIcTe OyMaru
HOPMAJIBHOTO JOpMaTa, U KpOME TOr0, €IMHCTBECHHBIN TIIaBHBIN
MIPOLIECC HE PACKPBIBAET CTPYKTYPHI pacipeefieHHOW CUCTEMBI.

[Mpuznakamu cioxxnoctt UC MOTyT OBITH:

e  HanMuue OONBIIOTO KOJNMYECTBA BHEIIHUX CYIIHOCTEH
(mecsath u Ooee);

e  pacrpeqenieHHas IpUpoaa CUCTEMBI;

e  MHOro()YHKIIHOHAJILHOCTh CHCTEMBI C YK€ CIIOKUBIICHCS
WM BBISABJICHHON TPYNIHUPOBKONW (DYHKIMH B OT/ENbHBIE
MTOJICUCTEMBI.

Hna  cnoxusix HWMC  crpoutTcss wuepapxusi KOHTEKCTHBIX
muarpamm. Jias moxmenu cimoxkHoit MC KOHTEKCTHash auarpamma
BEPXHEro YPOBHS COJEPKUT HE €AMHCTBEHHBIN IMIaBHBIA IpoIiecc, a
HA0Op TMOJACHCTEM, COEAMHEHHBIX MOTOKaMH NaHHBIX. Jlamee 9dTa
JyarpaMMa IociieIoBaTeNbHO JIEKOMITO3UPYETCsl Ha PAJl MOJCHCTEM
HW)KHET0 YPOBHA W B UTOT€ MOXET OBITh IPEJCTaBIeHA B BUJE
WepapXUHu KOHTEKCTHBIX JuarpamMM. [Ipm 3TOM KOHTEKCTHBIE
UarpaMMbl  CIEAYIOUIETO YPOBHS JETaU3UPYIOT KOHTEKCT U
CTPYKTHiEpapCHEDEM EKCTHBIX IarpaMM OIpeseNsaeT B3auMo/ieii-
CTBHE OCHOBHBIX (PYHKIIMOHAJBHBIX MOACUCTEM MpoeKTHpyemoi NC
KaK MeXIy coOOi, TaK ¥ C BHEIIHUMH BXOJAHBIMU M BBIXOAHBIMH I0O-
TOKaMHU JaHHBIX U BHEIIHUMH 00bEKTaMH (MICTOUHUKAMH U TIPHEM-



HUKaMH WHPOPMAIUH), ¢ KOTOpbIME B3auMoseicTByeT MC.

Pa3paboTka KOHTEKCTHBIX TUarpaMM pemaer npodiemMy
CTpPOTrOro onpeeaeHus PyHKIUOHAIBHOM cTpyKTypbl MC Ha camoit
paHHel cTajiuu ee MPOESKTUPOBAHMUS, YTO OCOOCHHO BAXKHO ISt
CIIOHBIX MHOTO(QYHKIIMOHAJILHBIX CUCTEM, B Pa3pabOTKe KOTOPBIX
y4acTBYIOT pPa3Hble OPraHU3aAIMU M KOJJICKTUBBI Pa3paboTUUKOB.

B 3akimtoueHnn moiayd4eHHYIO HepapXui0 KOHTEKCTHBIX
JMarpamMM MPOBEPSIOT Ha TIONHOTY UCXOJHBIX JaHHBIX 00 00BbeKTax
CHCTEMBI H U30JIMPOBAHHOCTH OOBEKTOB (OTCYTCTBHE
WH(POPMAITMOHHBIX CBA3EH C APYTHUMH OOBEKTaMU).

Bmopoii yposens ipencraBieHus MOJIEH — YPOBEHb
JarpaMM MOTOKOB IaHHBIX U TMPOLIECCOB UX 00pabOTKH.

Kaxxnas mozncucrema, KoTopasi IpUCYTCTBYET Ha KOHTEKCTHBIX
IUarpammax, neranusupyercs rnpu nomonu DFD —auarpamm u, kak
MPaBUJIIO, IPEACTABIACTCA B BUJE TPOLIECCOB, CBS3aHHBIX MEKIY
co00ii MOTOKaMH JJAHHBIX.

Kaxaplii poriecc Ha 1uarpaMme, B CBOIO O4€pe/lb, MOKET
OBITH AeTanu3upoBaH mpu nomommu DFD —anarpamm winm, eciu
JanpHerIas AeTaau3alisl Ha MOAINpOoLecChl HEBO3MOXKHA HITH
HerenecooOpa3Ha, IpeACTaBleH B BUe clienu(uKamnum.

[Ipu geranuzanyy AOMKHBI BBITOIHATHCS CIIETYIOIINE
npasuia [2]:

*  Npasuno OANAHCUPOSKY - O3HAYAET, YTO MPH JeTAIN3aANH
MOJCUCTEMBI WJIM MIPOIIeCcCa JeTAM3UPYIOIas IMarpaMma B
KayeCcTBE BHEIIHUX MCTOYHUKOB/TIPHEMHHUKOB JTaHHBIX
MOXET UMETh TOJILKO T€ KOMIIOHEHTHI (TIOICUCTEMBI,
MPOLIECCHI, BHEIIHNE CYITHOCTH, HAKOMUTENN JaHHBIX), C
KOTOPBIMH UMeeT WH(OPMAIIMOHHYIO CBSI3b JICTaIH3UpyeMast
MOJICHCTEMA WM TIPOLIECC Ha POAUTENBCKON AUarpamme;

*  Npasuno HymMepayuy - 03HAYAET, YTO MPH JeTaIH3aluu
MPOLIECCOB AOJIKHA MOJJIEP)KUBATHCS X HepapXuyuecKas
HyMepanusi. Hanpumep, mporieccsl, qeTanu3upyrommne
npoiiecc ¢ Homepom 12, momygaror Homepa 12.1, 12.2,12.3

Cmamdukaiys sBIseTCsl KOHEUHOH BEpIIMHON HepapXuu
JIII. Pemenue o 3aBeplIeHUN JETAIN3ALUH IIPOLECCA U
WCTIOJIb30BaHMH CTIENU(PUKAINN IPHHAMAETCS HCXOIS U3
CIIEYIOIINX KPUTEPUEB:



e  HaJNM4Ms y MPOIecca OTHOCUTENBHO HEOONBIIOr0 KOINYECT-
Ba BXOJIHBIX U BBIXO/HBIX MIOTOKOB JaHHBIX (2-3 MOTOKA);

e  BO3MOXKHOCTH OIMCAHMS PeoOpa30oBaHuUs JaHHBIX
MPOIIECCOM B BHJIE MOCIIEIOBATEIFHOTO aJlTOPUTMA;

e  BBINIOJHEHHS MPOLIECCOM ETMHCTBEHHOM JIOTMYECKOM
¢dyHKIMY TpeoOpa3oBaHus BXOAHOW WHPOPMAIIH B

e  BBBRMMENECTH OMMCAHMS JOTHKH MPOIecca MPH MOMOLIH
ciequdukanuy Hebonpioro oorema (e 6omee 20-30
CTPOK).

Crenndukanys (onmucanue JOTMKH polecca) T0KHA
(hopMyTHPOBATEH €T0 OCHOBHBIC () YHKITUU TAKKM 00pa3oM, 4TOOBI B
JalbHEHIIIEM CIeIHAIICT, BHITTOIHSIONINN peau3ainio MPoeKTa,
CMOT BBITIOJTHUTH UX MK pa3padoTaTh COOTBETCTBYIONIYIO
MpOrpaMmy.

BaxxHO OTMETHTB, 4TO A0 mocTpoeHus uepapxuu DFD-
JMarpamMmM JUIs AeTaau3aliy MPOoLecCOB HEOOXOIUMO ONPEAETUTh
coZiep’KaHUe BCEX MOTOKOB M HAKOMHUTENEH NaHHBIX, KOTOPOE
OIUCBHIBACTCS TPH ITOMOIIH CTPYKTYP AaHHBIX.

CTpYKTYpbI JaHHBIX KOHCTPYUPYIOTCS U3 DJIEMEHTOB JIaHHBIX
W MOT'YT COJIEpKaTh aJlbTePHATHBBI, YCIOBHBIE BXOXKIACHUS 1
UTEpalny.

YcinoBHOE BXOXKIEHHE O3HAYAET, YTO JAHHBI KOMITOHEHT
MOXET OTCYTCTBOBAaTh B CTPYKTYPE.

AnbTepHaTHBA 03HAYAET, YTO B CTPYKTYPY MOXKET BXOIHUTH
OJIMH U3 TIEPEYHCICHHBIX 3JIEMEHTOB.

Utepanus o3Ha4aeT BXOXKACHHE JTFOOOT0 YMCIIa IIEMEHTOB B
yKa3aHHOM JHaIia3oHe.

JA71st KasKJI0T0 SIIeMEeHTa TaHHBIX MOXKET YKa3bIBaThCS €r0 THIT
(HenpepbIBHBIE WK AUCKPETHBIE JaHHbIe). [ HempephIBHBIX
JAHHBIX MOJKET YKa3bIBAThCA €IMHHIIA U3MEPEHUS, INaMa30H
3HAUEHUH, TOYHOCTH MpeICTaBiIcHus U hopMa PU3NIECKOTO
KonupoBaHwusL. J{Jsl IMCKPETHBIX JAaHHBIX MOJKET YKa3bIBaThCS
Ta0JINIIA JIOMYCTHUMBIX 3HAYCHUH.

[Nocne mocTpoeHus 3aKOHYEHHOI MOJIENTN CHCTEMBI ee HeoO-
XO0IUMO BepU(UIIUPOBATH, TO €CTh MPOBEPUTH HA MOJIHOTY U COTJia-
COBAaHHOCTb. B mosHOlM Mojenu Bee ee 00beKThI (MIOACUCTEMBI, TIPO-
1[eCChl, TOTOKU JAaHHBIX) JOJDKHBI OBITH MOJPOOHO OMMCAHBI U JIETa-
JU3UPOBaHbL. BBIsSBICHHBIC HEIETAIM3UPOBAHHBIE OOBEKTHI CIIEAyeT



JIeTAT3UPOBATh, BEPHYBIIUCH HA MPEIBIAYIIHE aru pa3padorku. B
COTJIACOBAaHHOM MOJIEIH JIJIsl BCEX TIOTOKOB JJAHHBIX U HAKOIUTEICH
JAHHBIX JIOJDKHO BBIMOTHATHCS MPABUIIO COXPAHECHUS WH(OPMAIHH:
BCE TMOCTYMAIOIIME Kya-TH00 TAHHBIC JOJKHBI OBITH CYUTAHEI, 3 BCS
CUUTHIBAEMBbIC JAHHBIC JIOJKHBI OBITh 3aIIMCAHBI,

KonTponsHbIe Bonpockt

1. OxapaxrepusyiiTe ypOBHU NpEICTaBICHUS MOJCIN AUarpaMm
norokoB AaHHbIX (DFD).

2. Tlepeuucnute ocHoBHEIE dneMeHTHl DFD.

3. Onwummre u npuBeante nmpumep snementa DFD guewnsn
CYWHOCMb.

4.  OnuumTe ¥ npuBeauTe npumep dnementa DFD
cucmema/noocucmema.

5. Onwummre u npuBeaute nmpumep snementa DFD npoyecc.

6. Onwummre u npuBeaute npumep snementa DFD naxonumens
OaHHBIX.

7. Onwummre u npuBeaute npumep snementa DFD nomox oannvix.
8. [IpuBeauTe OCHOBHBIE MTPAaBHIIA TOCTPOCHHS HEPAPXUH
KOHTEKCTHBIX JHarpaMM.

9. [IpuBeauTe OCHOBHBIE MTPAaBHIIA U OCOOEHHOCTH MOCTPOCHUS
Hepapxuy AUarpaMm MOTOKOB JIAHHBIX.

10. IlpuBeanTe mpuMep KOHTEKCTHOW AUATPaMMEI.

11. TlpuBenute mpuUMep HepapXHUy AUATPaMM IMOTOKOB JaHHBIX.

5. Memoouxa "cywnocmob-cén3v'’ nocmpoenus cmpykmyp oa3
OaHHBIX

OmHMMHM W3 BaXHEHIIMX 3JIEMEHTOB HMH(OPMAIIMOHHON
CHUCTEMBI SBIISIOTCS 0a3bl JaHHEIX. CaMbIi OTBETCTBEHHBI MOMEHT B
co3aHuy 0a3bl JIAHHBIX — 3TO IMOCTPOCHUE €€ CTPYKTyphl. Eciu
CTPYKTypa 0a3bl JAHHBIX MOCTPOECHA CTPATETMYECKH MIPABIIIBHO, TO ATO
HE3aMEUIMTENIBHO MOJIOKUTEINBHO OTPA3UTCsl HA XapaKTEPUCTUKE BCEH
BJ1, ocobeHHO Ha HaJJ&)KHOCTH M CKOPOCTH BHIOOPKHU JaHHBIX. [ToaTomy
B JJAHHOM Da3JIejie CTaBUTCA LIEIb pPaccka3aTh O METOJUKE CO3JaHMS
CaMOro CTPYKTYPHOTO Kapkaca 0a3bl JIJAHHBIX KaK KIFOYEBOr'O 3BEHA B
MPOSKTUPOBAHUKM WH(OPMAIMOHHBIX CHCTEM.



U1 Havayla BCIIOMHUM TEPMHUHBI, KOTOPBIE IPUHSATHI IIPU
npoekTupoBaHuu b1,

baza Oannpix — HEKOTOPBI  YHOPSAOYEHHBIH OaHK
WHpOpPMAIMK, TpeNHAa3HAYEHHBI [UIsI XpaHeHUs HeoOXOAMMBIX

Cucmema ynpaenenus o6azoii oannvix (CYh/]) — niporpaMMHbINA
KOMIUIEKC, OTBedalommii 3a paboTy ¢ 0a30if AaHHBIX, Kak-TO: €e
COPTUPOBKA, M3BJICUCHHE WH(OPMALUK IO 3arpocy MOJIb30BaTes M
HEKOTOpBIE JPYTUe ACUCTBHUS.

Tlone — camasi MaJIeHbKasl eIMHUILIA XpaHeHUs1 MH(OpPMAIHH, U3
KOTOpPO#1 cTposiTcs Ipyrue Ooiee KPyIHbBIE eIMHUIIBI JAHHBIX — 3@HUCH.
B mone oObMHO XpaHWUTCS OAMH aTpUOYT ISl OMMCAHUST HEKOEro
00bexTa, nH(pOopMAaIs 0 KOTOPOM XpaHHUTCS B 0a3e TaHHBIX.

3anuce — HabOp mONEH, O0OBEINHEHHBIX B SMHYIO CTPYKTYPY,
Ha 3HAYCHHE KOTOPOH — XpaHuUTh WH(pOpMAIMIO 00 3K3EMILIApe
WHTEpecylomero Hac oObekta. MHorma B nmtepatype 3aIHCh
Ha3bIBAIOT KOPTEKEM.

Tabnuya — HabOp 3amucell, B KOTOPBIA BXOJUT HH(POPMAIHS
000 Bcex sk3emiuigpax  oObekta. OOBIYHO Kaxjas Tabiwuila
coXpaHsieTcs B Bujae oTAenbHoro (aita. Ha puc. 5.1
npencrasiena tabiauna B/1.

Onun cronden Ilone
COOTBETCTBYET OTHOMY sanucu
TOJTI0
Hwmsa 1 Nwms 2 Hwmsa 3 Nwmsa 4
Onna cTpoka QUo Hauucneno | Yoepowcano | Cymma
COOTBETCTBYET
O/IHOI 3amucH
WBanos 8900 1200 7700
B.A.
3anuce B/ Hpo3aos 12300 2000 10300
..
XKapuxos 10870 1340 9530
AA.

Pucynok 5.1 — Tabuuma 0a3sl JaHHBIX

B kauectBe xopoiuiero mnpumMepa TaOMUIBI B 0a3e JaHHBIX



MOKHO TIPHBECTH BEIOMOCTH BBIIAUH 3apIUIaThl, HA KOTOPOil y100HO
JIeMOHCTpHupoBaTh npuHIMN pabotel CYB/l. 3a ckBO3HOM mpumep
MOXKHO TIPUHSTH CHCTEMY MOJCUETa 3apILIaThI.

Jl5ig Havyasa puMeM CcJeyIolIee mexHuuecKoe 3a0anue.

€031aTh CHCTEMY XpaHEHHs U BbIYUCIeHUs 3apadoTHOM
MJIATHI € YY€TOM Pa3JHYHbIX MpeMuii, HAT0ABOK U HAJIOTOB.

B npocretimemM cirydae Mbl MOXKEM CO3/1aTh TAOJIHILY,
COCTOSIIYIO U3 YeThIpex Mojeil:

"damunug",

"Hauucneno",

"V nepxxano",

"Cymma",
¥ Takou "TUIOCKOM" 0a3bl JaHHBIX HAM ObI BIIOJIHE MOIJIO XBAaTUTh.

Ho Ha HameMm TUMOTETHYECKOM MPEANPUATHH HECKOJIBKO
THICSIY paOOTHHUKOB, U €CIIU Temeph CIPOCHHPOBATH MOTYYEHHYIO
TaObNMUIy Ha peanbHbI MHp, TO CTaHOBHTCS SICHO, YTO OHa He
cBOOO/IHA OT HEJJOCTATKOB.

Tak, HampuMep, y KaXJI0ro paboTHHUKAa MOXET OBITh MHOTO
Pa3MYHBIX HAYMCIIEHWH, paBHO KaKk M Hamoros. VMcxons u3 3Toro,
MBI BBIHY)KIEHBI JieJlaTh HOBYIO 3alMCh Ha KaXXJl0€ HAYHMCIECHUE U
yaepxkanue. PesynpraT He 3aMeyUT ckazaTbes: (aiiy, B KOTOPOM
XpaHHUTCA Hamia Ta0JiMla, HACTONBKO YBEIMYHWIICS, YTO HAWTH B
HEM Ternepb HYXHYIO 3allUCh CTAaHOBHUTCS BECbMa HE IMPOCTO. A
nocTosiHHOe JyOiaupoBaHue uHpopmanuu B mone "damumms"
npocto BEIBOAMT U3 cebs. A momne "Cymma"? M3 kakoii 3amucu ero
cunThIBaTh? W3 mepBoii, BTOpOI MM MOXKET MOCIeIHeH?

IIpunercss NpUMEHUTH APYTroM MOAXOA JUIsl PELICHUS Hallel
3agaun. [lepBoe, 4TO MPUXOAUT HA YM, 3TO MpPeoOpa3oOBaHUE HAIIEH

TUTOCKOHN 0a3bl TaHHBIX B PEISIIMOHHYIO.

Pensiimonnass 0a3a JaHHBIX MpeACTaBIsieT co0oil Habop
TaOJIMI, KOTOPHIE COJAEPKAT BCIO HEOOXOIMMYIO HH(OpPMAIIHIO.
UtoObI npeoOpa3oBaTh Crapyro 0a3y JAHHBIX B PEISIMOHHYIO B/, MbI
JNOJDKHBL  MPOM3BECTH  HOPMAJIM3allMI0, TO €cTh pa3OheHue
YHUBEpCalbHOW TaONHUIBI HA HECKOIBKO MPOCTHIX. s MpaBUIIBHOM
HOpMaJIM3alK MBI BOCIIOJIB3YEMCSI METOJUKOMN "CYIITHOCTh-CBS3b".

CymHocT# — 3T0 00BEKThI, KOTOPEIMU MBI OIIEpPUPYEM MTpU
nomorn CYB/] u KoTopble HaC MHTEPECYIOT.

CBsI3M - MOKa3bIBAIOT, KAK 3TH CYIIHOCTH B3aHMOJIEHCTBYIOT ME&X-



JTy COOOI.

Hampumep, s nameit B[ ogHa U3 CBs3€l CYIIHOCTH 3BYYHUT
npuMepHo Tak: '"PaboTHuk nonyuaem lennru'.

3necy "PagoTHuk" u "lensru"” — cymHocty, a "nonyuaem' — CBs3b,
ONHCBIBAIOIIAS UX B3aHUMOJICHCTBHE.

CBs31 3249acTyr0 BHIVISIIAT KaK [VIATONBI C IPEIOraMH, eCJTH TIPEyior
€CTb.

Onpenensisi CyIIHOCTH, HEOOXOIUMO TAKKE BBIICIUTH TE HX
aTpuOyThl, KOTOpbIe OYIyT HCIIOIb30BaHbI B 0a3€ JaHHBIX.

ATpHUOYTBI — 3TO CBOWCTBA, KOTOPHIMU CYLIHOCTH 00J1aJal0T.

Tax, st cymHocTH "PaboTHUK" Hac OyAyT MHTEPECOBATh TAKKE
arpu0ythl, Kak "®Pamunusa Ums OtuectBo" ("OUO"), "TabenbHbiit
Homep" 1 "JloJKHOCTB .

[IpaBUIBHOCTE CTPYKTYpHI 0a3bl AaHHBIX OyJeT BO MHOI'OM
3aBUCETh OT TOrO, KakK IMOJPOOHO M KOPPEKTHO BBl OIHUIIETE
CYIIHOCTH, CBSI3M MEXKIYy HUMH 1 aTPUOYTHI CYLIHOCTEH.

Crenyromiee, 9TO MBI JOJDKHBI OIPEIENUTh —  KaKOBBI
CTEIeHHU CBsI3el, KOTOPBIE MBI BBIACIHIIN.

Crenens  cBs3m —  aOcTpakTHass  XapaKTEPHCTHKA,
MOKa3bIBAIONIAsl,  CKOJIBKO 3JIEMEHTOB OTHOW CYLIHOCTU CBSI3aHO CO
CKOJIBKAMH 3JIEMEHTAMH JIPyrOod CYIIHOCTH B paMKax peHICHHS
KOHKPETHOM 3aJ1a4H.

CreneHb CBS3M MOXKET IPUHUMATH 3HAYCHHUS:

) Omua k ogHomy — 1 : 1 — OJWH SJIEMEHT OJHOU
CYIIHOCTH CBSI3aH TOJBKO C OJHHUM 3JIEMEHTOM JAPYrou
CYILIHOCTH;

° Omma x MHormmM — 1 : M — oauMH dJEMEHT OIHOI
CYITHOCTH CBSI3aH CO MHOTUMH JJIEMEHTaMH JpPYrou

° Muorue k oqnomy — M : 1 — MHOTHE SIEMEHTHI OHOM
CYIIHOCTH CBSI3aHBI C OJHUM DJEMEHTOM JpPYyrou
CYILIHOCTH;

° Mmuorue ko MHOorUM — M : M — MHOrHe 3JIEMEHTBI

OJIHOM CYIIHOCTH CBSI3aHbl C MHOTMMH 3JIEMEHTAMU
JIPYroil CylIHOCTH.

Jlns BBIIGNIGHHOTO 3BEHA CTeneHb cBsi3u Oyxper 1:1, To ecTh
OJIMH paOOTHUK MOXKET IOJIyYHTh JIUIIb OJHY CyMMY JICHET, U Ha000-



POT, 3alUIaHUPOBaHHAS VISl TOTO YEJIOBEKa CyMMa JeHET MOXKET OBITh
MOJTy4eHa TOJIBKO UM OJTHUM.
Kpowme crenenu cBs3u B npoexktupoBanuu b/l ects, emie oaHa
BaYKHAsI XapaKTEpUCTHKA, Ha3bIBaeMas K1acCOM MPHHAUISKHOCTH.
Kaacce npuHaajiexXHOCTH — XapaKTepUCTHKa, OMpeAeNsomas,
00s13aTeNIbHO WJIM HET BCE DJIEMEHTHl CYIIHOCTH JIOJDKHBI OBITh
CBSI3aHBI C AIIEMEHTaMH JIPYrOi CYIIIHOCTH.
Krnacch! mpuHaiexKxHOCTEH:
o  OGs3atenbHblii — (O0);
e HeoOs3arenbhbiii — (N)

Jlns Hamiero ciydas Mbl JOJDKHBI PacCyXJIaTh CIICAYFOIIMM
oOpa3zom:

MOCKOJIBKY 4YEJIOBEK jenaer padoTy, OH JIOJIKEH TOIYyYUTh
3apIuiaTy, 3HaAYMT, BCE AJIEMEHTHI CYyIHOCTH «Pa0OTHUK» CBSI3aHBI C
cymuocteio  "Jlewpru". W3 »aTOrO ciemyer, dYTo  KJacc
MPUHAISKHOCTH CYIHOCTU «PaboTHUKY 00s13aTenbHbIN - O.

st cymmuoctn "JleHpru" Kiacc TPUHAAISKHOCTH TaKKe
Oyner o0s3aTenbHbIH - O, TIOCKONBKY KaXIas CyMMa, TUIaHHpyeMasi K
BbIJIaue, MPUHAJYICKUT KAKOMY-TO PAOOTHHKY.

MOXHO MPEICTaBUTh BCE BBIIIECKA3aHHOE B BUJIC JAMArpaMMBbI

(cM. puc. 5.2).
N

\

Pucynok 5.2 — Jluarpamma juist KOHCTpyKuuHu '"'PadoTHHK
nonyuaem Jlenbru"

[Ipexne 4yem MOCTPOUTH MOJHYIO auarpammy Oasbl JaHHBIX,



JlaBaiiTe 3aaiuMcsl BOMPOCOM: a 4TO OYZET, eClii HEeCKOJIbKO pa-
OOTHHUKOB HOCAT OAHY U Ty ke pamummio? OueBuano, uto MC mo-
KET OMMOUTHCS U MIPEIOCTABUTh HaM JTaHHBIE O IPYTOM pabOTHHUKE.

J7st TOrO, 9YTOOBI Pa3nuyaTh TAKHE 3aIMCH, CIIOIB3YIOT IOHSITHE
Koua.

Knrou, wnu nepsuunvlii K10y, KaK €ro 4acTo Ha3bIBAIOT,
MOMOraeT OAHO3HAYHO BBIIEIUTH UMEHHO Ty 3amuch B b/l, koTopas
HaM HyxHa. [lnsg 3Toro B Tabiuie BBIOMpAETCS OJHO WU
HECKOJIBKO TOJIeH, M0 COJAEPKUMOMY KOTOPOT'0 (KOTOPBIX) MOKHO
C TMOJIHOW YBEPEHHOCTHIO YCTAHOBUTh, Ty JIM 3aIIUCh MBI HAIIIIH.

Knmiou 13 HECKONBKUX OJIEH HAa3bIBAIOT KOMHOZUMHBIM, TO €CTh
cocTaBHbIM. Haxoxaenue wmoua sl TaOMULBI — JEN0 JOBOJIBHO
TPYZHOE.

[one "®UO" moxer comepxarb OAHY M Ty ke (haMUIUIO B
Pa3HBIX 3aMUCsX, €CIM eCTh OAHO(AMHIIBLIBL, CIEA0BATENBHO, OHO He
Modicem  CITy)UTh knoyom. A Bor mone "TaOembHbii HOMEp", 0e3
COMHEHHUS, TOAXOAUT Ha 3Ty POIb.

B camoM pnene: Ha KakoM MPEANPHITHU pa3Hble paOOTHHKH
MOTYT UMETh OJIMHAKOBBIE TaOeIbHBIE HOMepa?

Teneps VIC OyzaeT copTHpoBaTh 3allUCH 3TOH TaOIMIIBI MO CTe-
TeHHU BO3pacTaHus 3TUX HOMEPOB.

Ecnmn Bam HeynoOeH Takoil MOpSAJOK W BBl MpEAoYrTacTe
COPTHUPOBKY MO (aMHIUSM, TO MOXETe 3a7aTh albTEePHATHBHBINA
KII0Y COPTHUPOBKH, HAa3bIBAEMBIH GMOPUUHbIM UHOeKcoM. Takum
KJTFOUOM MOJKET CITYXUTh none "OH1O".

Ucnionb3yst BropuuHbiii unaexc, UC mMoxer u3BIEKaTh JaH-
Hble B  an(aBUTHOM TMOpSAKEe, HE MeEHAS  (U3HMUECKOro
pacronoKeHus 3aruced B TabIuIie.

Bepuemcsa k auarpamme. YciokHuM 3aaady. Ilycte cymma
BBITIATBl paOOTHUKY OyJeT BBIYMCIATHCS U3 HECKOIBKHX CYMM,
KaXKJasi U3 KOTOPBIX CUMUTAETCS 38 KaKAYIO BHIMOIHEHHYIO paboTy
OTAENbHO. BuoB pabot Taxke MOXKET OBITH HECKOJBKO.

Takum 00pa3oM, MbI UMEEM YEThIPE CYITHOCTH:

"PaGoTHuK" - HH(pOPMALIUSI O COTPYAHUKE,

"Buasl paGot" - TuNOBBIE palOTHI, BBINIOJNHSEMBbIE Ha
NPEANPHUATHH, U PACIEHKH,

"BbInosiHeHHbIe Pa0oThl" - CIIMCOK 3aKPBITHIX HAPSIOB,

"Banganc" - 3apaboTaHHas cymMMa, HAJIOTH U UTOTOBas CyM-



Ma I TOJTyYeHUsI.

ATpuOYTHI CyIIHOCTEH:

"PadoTHuk": ®amunus, Mms, OtuectBo, TabenbHbIH HOMED,
JlomKHOCTD.

"Buasl padot" : Haumenosanue, CTOMMOCTB.

"BoimosiHeHHble padoThl': HanmeHoBanue BuIa, HOMeEp
3aKpBITOTO HapsIa, OOBEKT.

"Bbananc': CyMMa BBITUIAT.

Jeranuzupys CBsI3u A8 JUarpamMMbl, TOJIy4daeM CIeIyromue
BO3MOXKHBIE KOHCTPYKLIUH:
1 PabGoTHUK 6binonHsem pa3Hbic Buasl padoT.
2. BbmosiHeHHBbIE PadOTHI cocmosim u3 pa3Hbix Bumgos padoT.
3. PadoTHuK yuacmeosan ¢ Beinosnenun padot (BeimoaHeHnblie
padoTsI).
4. PadorHuk umeem bajnaHc BbILIATHI
5. Beimosnennsie padoTbl cocmasnsiom bananc.

IpoaHam3upyeM 314 KOHCTPYKIH Ha PEIMET M30bITOUHOCTHL
Boipaxkenus 4 1 5 Mbl 0TOpachIBaeM, MMOCKOIBKY BCE CYMMBI JIEHET

MbI MOXXEM JIETKO BbIYMCIIUTL U3 PACIICHOK Ha pa6OTI)I " 3aKpBITBIX Ha-
PSIIOB:

e KaxkJasd OTAENbHAs CyMMa paBHA pacleHKe Ha pabory,
YMHOXXCHHOH Ha KOJIWYECTBO €IMHUII BBITOTHEH HOM PaboThI;

° 06HIa§I CymMMa CKIQIbIBACTCA M3 MOJYUCHHBIX OTACIbHBIX
CyMM;

® HaJOr HayHcisiercss ¢ OOIIeH CyMMBI; CyMMa K Bblaue
noryJaercst u3 o0rielt 3apadoTaHHON CYMMBI 32 BBIYETOM HAJIOTOB.

B Takom cmydae or cynmoctu "Bamanc" Mbl Taroke MOXeM
OTKa3aThbCsl, TEM 60)'[66 YTO UTOI'OBBIC CYMMBI JId BEAOMOCTH BbIAa4n
3apmiaTel Mbl CUMTAC€M OAWH pa3 MU HC HMCECT CMbIC/IIA XPAHUTH
KOHEUHBIH pe3ysbTaT, eciii B 0a3e ecTh BCe KOMIIOHEGHTBI ISl €ro

Torma crpykrypa auarpamMmbl OyAeT BBITJISIIETH CICAYIOIMM
obpaszom (cM. puc. 5.3)



PabomHuk BbinosiHeHHbIe
pabomsi

YvyacTBoBan

BbinonHsier CocroaT

Buodbl pabom

Pucynok 5.3 — Ctpykrypa quarpaMmsl

OrnpenenuM CTENEeHb CBSI3U U KJIACC MPUHAISKHOCTH KaXK 10
KOHCTPYKIIUU HA THarpamme.

Ananuz KoHCTpyKInH PaGoTHMK evinonnsem paznbie Buabl
paoor.
1. Ompenenenue Kiacca IpPUHAUICKHOCTH:

®  Ka/blii paOOTHUK JOJKCH BBITIOIHATH KAKOH-TO BUJI
paboThI, CIIEIOBATENBHO, 3/1eCh CYITHOCTh ""PadoT-
HHK" UMeeT 00s13aTeNbHBIN KJIACC MPUHAIEKHOCTH -
0.

e  PaOOTHUKH MPEAIPHUSATHS JJOJDKHBI BBIIOHSTH BECh
CIIeKTP BHJIOB pa0OT (MMEETCs B BUIy HOPMAJILHOE
npeanpustie). CienoBaTebHO, CYITHOCTE «Bubl
padoT» UMeeT Takke 00s3aTeNbHBIN Kace
npuHaaiaexHocTy - O.

2. OmnpeneneHne CTEEHU CBS3H:

® Kaxblli PaOOTHUK MOXET BBIIOJIHATH HECKOJIILKO
BUJIOB padoT;

®  KaXIplil BUJ pa0OTHI MOXKET OBITh BHITOJHEH
HECKOJIbKUMH Pa0OTHUKAMH

CrnenoBaTelbHO, KOHCTPYKIIMSI UMEET CTEIEHb CBSI3U '"MHOTHe



ko muorum' (M:M).

AHann3 KOHCTPYKIMH BbInojHeHHbIe PadOTBI COCmoam u3
pasHbeix Buaos pador.
1. Onpenenenne kinacca NPUHAUIKHOCTH:

Kak/1asi BBITIONIHEHHas paboTa TOJKHA OBITh
OIpEENeHHOr0 BU/a, CIIE0BATEeIbHO, 3/1€Ch
CYIIHOCTh BbInoJiHeHHBIE Pad0THI HMEET
00s13aTeNBHBIN KiTacc MPUHAUISKHOCTH - O.
HEKOTOpbIE BUJIBI pa0OT MOTYT B TEKYyLIIEM MecsIe He
BBITIOJTHSITBCSI COBCEM, UTO JIaeT cymHocTd "Bua padot"
B JIAHHOH KOHCTPYKIIMH UMEET Heo0s3aTeNbHBIH Kllace
npHHAISKHOCTH - N.

2. OmnpeneneHne CTEEHU CBS3H:

MHOTHUE BBIIIOJTHEHHBIE pa00ThI MOTYT OBITH OJJHOTO
BHIA;

Ka<J1asl BBIITOJTHEHHAs paboTa MOXET OBITh TOJIBKO
oxHoro Bua. ClieoBaTeIbHO, KOHCTPYKIIUS UMECT
CTeNeHb CBI3U '"MHoOrue K oqnomy'" (M:1).

AHanu3 KoHCTpyKIun PaboTHUK yuacmeosan 6
Boinonnennu padot (BbinosiHeHHbIe padoThI).
1. Onpenenenue kinacca NPHUHAUIKHOCTH:

KaXX/Iblii paOOTHHK JIOJKEH y4acTBOBAaTh B
BBITIOJIHEHUH PaloT, ClIe0BaTENbHO, 34€Ch CYIIHOCTD
PaboTHuk nMeeT 00sA3aTeNbHBINA Kacce
npuHaaiaexHocTH - O.

Ka’K/1as1 BBIIOJTHEHHAs paboTa IMEET CBOETO MCTIOTHUTEIIS,
TO €CTh CYIIHOCTh BbINoTHeHHbIe padoThI B TAHHOM
KOHCTPYKLIMH UMEET 00s3aTeIbHbII Kllacc
npuHaaiaexHocTH - O.

2. OmnpeneneHne CTEEHU CBS3ZH:

OJIVH Pa0OTHHK MOXKET YYaCTBOBATH B BHITOJIHCHUU
MHOXKECTBA padoT;

OJIHA BBINIOJIHEHHASI pa00Ta BBITIOIHSICTCS OJHUM
paboTHHKOM. ClieioBaTelIbHO, KOHCTPYKIIUS UMEET
CTerneHb CBs3u "'oauH Ko MHorum" (1:M).



HroroBast iuarpamMmbl OyJIeT BBITJISJCTh CICIYIOIIAM 00Opa3oM
(cM. puc. 5.4)

v

Pucynok 5.4 — Utorosast nuarpamMma
3adukcupyem aTpuOyThI Kax10i CyiHocTH (Tadm. 5.1).

Tabnuna 5.1 — ATprOyTHI CYIIHOCTEH AUarpaMMbl

CymHocTh ATpuOyTHI

PaGotHuk TabenbHBII HOMED,
dHO,
Otnen

Bugpr padot HaszBanue paGoTsl,
Pacuenka

BeinonHeHHbIe paboThI Howmep napsna,

Konnaectso BBITIOJTHEHHBIX
SIIUHUI] pabOTHI,

Cymma 3a pabory

s noctpoenns tabmui b/l Ha ocHOBE auarpaMm «CyHIHOCTh
- CBSI3b» UMEIOTCS IIPaBUIIA:



IIpaBuao Nel

Ecmu umeercs csi3b crenenn 1:1 v kacc MpUHAUIEKHOCTH 00EHX CyIII-
HOCTE#H 00s13aTeNbHBIH, TO TpeOyeTcs Beero ofHa Tadnuna. [lepruuHbIM
KITFOYOM 3TOH TaOIHIIBI MOKET OBITH JIF0OO0M M3 KITIOUEH CYIHOCTEH.
IpaBuio Ne2

Ecmu umeercs cBsi3b crenenu 1:1 1 Knacc NpuHaUISKHOCTH OJTHOM CYIII-
HOCTH SIBJIsIETCSL 00sI3aTENbHBIM, a IPYrol — Heo0A3aTeIbHbIM, TO Tpe-
OyroTcst 1Be TaOuMIIbL. [I1s KaXK/I0i CYITHOCTH HEOOXOIMMO CO3/1aTh CBOIO
TaOJILy, IEPBUYHBIM KITFOUOM KOTOPOH OyIeT K04 TOW CYIHOCTH.
Kpome Toro, mepBUYHBIH KITIOY CYIIHOCTH C HEOOS3aTENBHBIM KJIACCOM
MPUHAJISKHOCTH JIOJDKEH OBbITh JIOOABJICH B KauecTBE aTpudyTa B Tal-
JIMILY, CO3JAHHYIO JUISl CYIIHOCTU C 00s3aTeIbHBIM KIIACCOM TPUHAIIEHK-
HOCTH.

IpaBuio Ne3

Ecmu umeercst cBsi3b crerienu 1:1 v Kacc MPUHAUISKHOCTH 00SHX CYIII-
HOCTEH sIBJIsIeTCs HeoOs3aTeNbHBIM, TO TpeOYrOTCS TpU TaOmuibl. Jst ka-
KJIOW CYHIHOCTH HE0OXOJMMO CO3/aTh CBOKO TaOJIMILY, IEPBUYHBIM KITFO-
YOM KOTOPO# OyJIeT KITtou 3Tod cynHocTd. KpoMme Toro, crsyrorast tad-
TMIA OJDKHA COAepKaTh B ceOe KITFOUM IPYruX TaONHI] B KauecTBE at-
puOyTOB.

[pasuno Neq

Ecmu umeetcs cBa3b crenenu 1 :M u kmacc nmpuHauiexxHOCTH M-cBs3aH-
HOMW CYIIIHOCTH SIBIISIETCA 00s3aTENbHBIM, TO TPEOYIOTCS JBe Tabmuubl. s
KQXIO0W CYIIHOCTH HEOOXOAMMO CO3[aTh CBOIO TaOIHILy, MEPBHYHBIM
KIIIOYOM KOTOpO# OyIeT K04 3Toi cymHocTd. Kpome Toro, nepBHYHBII
KJIFOY 1-CBSI3aHHOM CYIITHOCTH JIOJKEH OBITH JI00aBJICH B KAYECTBE aTpU-
Oyra M-CBSI3aHHO! Ta0JHITBL.

[paBuio Ne5

Ecmu umeercs cBs3b ctenenn 1:M u kiacc npruHaieXXHOCTH M-cBsi3aH-
HOMH CYIITHOCTH SIBJISIETCSl HEOOI3aTENBHBIM, TO TPEOYIOTCS TPU TaOIHIIBL.
JUist Ka>k/10i CyIIHOCTH HEOOXOAMMO CO3/1aTh CBOIO TAONHILY, TIGPBUYHBIM
KITFOYOM KOTOpPOM OyJIeT KiIkoY 3ToM cynHocTd. KpoMe Toro, cesi3yromas
TabJIMna 0MKHA CONlepKaTh B ceOe KIII0UM APYTHX TaONuI] B Ka4ecTBE
ee aTprOyTOB.

IIpaBuio Ne6

Ecrm nmeercst csizb crerienn M:M, To TpeOyrotcst Tpu Tabmuiibl. J{st ka-
KJIOW CYHIHOCTH HEOOXOAMMO CO3JaTh CBOIO TaOMHILY, IEPBUYHBIM KJIIO-
YOM KOTOPOM OyIeT Kitod 3Toi cyiHocTd. KpoMe Toro, cs3ytorast tad-



JIMIA JIOJDKHA COZIEpIKaTh B ce0e KITIOYM JIPYTUX TaOJHI] B KAUECTBE €€ aT-
puOyTOB.

IIpasuiao Ne7

[py HAMMYMK MHOTOCTOPOHHEH CBSI3M HEOOXOIMMO CO3/1aTh CBOO Tad-
JIUILY P15l KKAOM CYIHOCTH, TIEPBIYHBIM KIIIOUOM KOTOPOH OyZIeT KITIoU
91Ol cymHocTH. KpoMe Toro, HeoOX0omMMo co3/iaTh elie OAHY TaOauIy
CBSI3H, KOTOpast OyJIET COJEPKaTh IIEPBUYHBIC KITFOUM OCTAJIBHBIX Ta0JHUI]
B KauecTBEe cBOMX aTpuOyToB. To ecTh IS M-CTOPOHHEN CBS3M HEOOXO-
JIUMO €034aTh I1+1 TaOmuiI.

Bocnonbe3yemcst npaBunamMu i OCTPOEHUS! CTPYKTYpbl BJ[
JUTSl HAIIIETO CITydast.

W3 puc. 5.4 aBCTBYeT, UTO MbI IMEEM TPEXCTOPOHHIOIO CBA3b, KOTOpas
MOATIaIaeT MO IPABUIIO 7 IPe0Opa30BaHMs CYIIHOCTEH B TaOIHIIBL.

B coorBercTBUM € 3TUM TIPaBHIOM HYKHO CO3/aTh YETBIpE
TaOJUIBI 1O OJHOM Uil KaKAOH CYHNIHOCTH M JOTNOJHHUTENBbHYIO
TaOJIUILY CBSI3H.

e | Ttabmuma: Padornuk ('TaGenpHbiii  HOMep", "OHO",
"Otpnen").

o 2 tabnwra: Buawl pabor ("Hassanue pabotsr”, "Pacuenka').

e 3 rtabmuia: Bemoanennslie padorbl  ("Hapsm Ne"',
"KonuuectBo emunut padotsr”, "Cymma').

e 4 tabmuna: Ta6auna ces3u ("TabensHbIN HOMED",
"HasBanue pabotel", "Hapsim Ne").

311ech UMsI Mepei CKOOKaMK 03HAYaeT Ha3BaHUE TAOJIHUIIBL.

HasBanus B ckoOKax COOTBETCTBYIOT Oy IyIINM TOJISIM TaOJHIL.

[NogyepkuBaHWeM TMOKa3aHbl TOJNSA, KOTOpblE BHIOpaHBI B
KaueCTBE MEPBUYHOI0 WHJIEKCA (KIH0Y@) TaOJIUIIBL.

B 3aksouenre HecKOJIbKO COBETOB:

e crapaiiTech JeNaTh KIIOYEBBIM IIEpBOE TOJE B TaOIMIE, TaKk
kak Hekotopbie CYB/] TpebyroT 3T0r0o;

®  3amKCHIBaliTe CBOM Pa3MBIIUICHUS HA OyMare, 5TO TOMOXKET
OOHapyKUTh MHOTHE JIePEKTHI;

e He XpaHHTE B 0a3e Te AaHHBIE, KOTOPBIE MOTYT OBITH
BBIYMCIICHBI U3 JPYTHX TOJIEH.

KonTponsHbie Bonpockt
1. Jlaiite ompeneneHue, 4to Takoe 0aza naHHbiX, CYB/l, 3amnmce,



I10JI€ 3aIucH, Tadauma 6a3el JaHHBIX?

2. NlaiiTe ompeneneHUe CYNIHOCTH, CBSI3U, CTEIICHU CBSI3U, Kiacca
MIPUHAUIEKHOCTH?

3. Kakue 3Ha4yeHWs MOXET NPUHUMATh CTENEHb CBSI3M M Kiacc
MIPUHAJIEKHOCTH?

4. Kak cTpouTCs CTPYKTypa AUArPaMMBbI «CYIIHOCTD - CBS3b»?

5. Kak anHanm3upyercs KOHCTPYKIHS IHATrPaMMBbl «CYIIHOCTb -
CBS3b»?

6. Cdopmynupyiite npaBuiia aist moctpoeHust tabiui b/l Ha ocHoBe
JMarpaMMm «CYIIHOCTB - CBSI3b».

6. Memoo onucanusn npoyeccoe WORKFLOW DIAGRAMMING

Hanuuue B guarpammax DFD snemenToB s onmcaHus
MCTOYHUKOB, MPHUEMHUKOB M XPAaHWIMII JAHHBIX MO3BOJISIET Oojee
3¢¢GeKTHBHO W  HArJsIHO OmUcaTh  Hpouecc  oOpabOTKU
uHpopmanuu. OJHAKO I ONKMCAHHS JIOTHMKA B3aWMOJCHCTBHS
nH(OpMaIMOHHBIX MOTOKOB Oonee moxxomut |IDEF3, nassiBaemas
tatoke workflow diagramming - meromonorueit MonenMpoBaHHUS,
ucrojb3ytomas — rpadguyeckoe  OomuMcaHue  MHOOPMALMOHHBIX
MOTOKOB, B3aMMOOTHOILIGHHH MEXAYy MporeccaMd o0paboTKh
WH(POPMAIIUK U O0BEKTOB, SBIISIONIMXCS YaCThIO 3TUX MPOIECCOB.

Huarpammbr  Workflow wmoryr ObITh  HCIIOJIB30BaHBI B
MOJIETTMPOBaHUN OW3HEC-TIPOLIECCOB ISl aHaln3a 3aBEpPIICHHOCTH
npouenyp o0pabotkn wuHpopMmammu. C WX TOMOLIBIO MOXHO
ONKCBHIBATh CLEHAPUM JICUCTBHH COTPYJHHUKOB OpraHU3aINH,
HalpuMep MOCJIeA0BATEIILHOCT, 00pa0OTKK 3aKa3a WM COOBITHS,
KOTOpbIe HEOOX0IMMO 00paboTaTh 3a KOHeuHOe Bpems. Kaxblii
CIIEHapUi{ COIMPOBOXKIAETCS OMHCAHUEM IPOIEecca U MOXKET OBIThH
MCIIOJIb30BAH ISl JOKYMEHTHPOBAHHUS KOKION (YHKIIHH.

IDEF3 - s5r0 Merom, OCHOBHAs IEb KOTOPOrO, - JaTh
BO3MO)KHOCTh QHAJHMTHKAaM OIKCATh CHUTYallHi0, KOIJa IPOIECCHI
BBITIONTHSIOTCS B ONPEACICHHON IIOCIIEOBATENbHOCTH, a TaKKe
onucath 00bEKTHI, YIaCTBYIOIINE COBMECTHO B OZJHOM IIpOIIecce.

Texnuka onucanus Habopa nanubix |DEF3 sBnsercst yacTpio
cTpykrypHoro ananmuza. |IDEF3, B oTiinune oT HEKOTOPBIX METOIMK
OIMCAaHMUH MPOIIECCOB, HE OTPaHWYMBAET pa3paboTUHKa YPEe3MEPHO
’KECTKHMH paMKaMH CHHTAKCHCa, YTO MOXKET MPUBECTU K CO3JIAHUIO



HETOHBIX UM MPOTUBOPEUNBBIX MOJIEIEH.

IDEF3 takke MOkeT OBITh HCIIOIB30BaH B KaUeCTBE METOAA
CO3JIaHUs TPOIIECCOB.

IDEF3 nomomusier SADT (to ects IDEFQ) u comepxut Bce
HEoOXOoMMOe ISl TOCTPOSHHS MOeJield, KOTOpble B JajbHeHIeM
MOT'YT OBITh MCIIOJIb30BaHBI JJIs1 HMUTAIIMOHHOTO aHaJIH3a.

Kaxnas padora B IDEF3 onuceiBaer xakoit-nubo ciieHapuit
OM3Hec-TIpoliecca M MOXKET SIBJIATHCS COCTaBJISIIOIIEH JIpyrou
pabotel. [TockonbKy CIeHapHil OMUCHIBACT LIENb M PaMKHA MOJIEIH,
BaYKHO, 9TOOBI paboTsI HWMEHOBAIIUCH OTIJIArOJIbHBIM
CYIIECTBUTENbHBIM, O0O3HAYAIOIIMM TMpOUECC JCHCTBUS, WIIH
(bpa3oii, coaepikalieil Takoe CyIeCTBUTEILHOE,

Touka 3peHus Ha MOJIENTb AOJKHA OBITh 33JJ0KyMEHTHPOBAHA.
OOBIYHO 5TO TOYKA 3PEHUS YEIOBEKa, OTBETCTBEHHOTO 3a paboTy B
nenoM. Takke HEOOXOUMO 3aJI0OKYMEHTUPOBATD 1I€Ib MOJIENH - T€
BOIPOCHI, HA KOTOpBIE MPU3BaHa OTBETUTH MOJIENb.

JAuarpammsl. J[narpamma SBISI€TCS OCHOBHOM €IMHMIIEH
onucanusg B |IDEF3. BaxxHo mpaBUIBHO TOCTPOUTH IUATPAMMBL,
MOCKOJIbKY OHM MIPEAHA3HAYEHBI JJISl YTSHUS IPYTUMH JTFOIbMH.

Eaununel padorsr - Unit of Work (UOW). UOW, taxke
Ha3blBaeMble paboramu (activity) u SBISIOTCS LEHTpPaIbHBIMH
KOMITOHEHTaM{ MOJIEIIH.

B IDEF3 paGorbl n300pa)kaioTcs NPSAMOYTOJbHHUKAMH C
OpSMBIMHA  YIJIaMA M HMMEIOT HMS$, BBIpQXEHHOE OTIJIarojibHbIM
CYIIECTBUTENbHBIM, OJMHOYHBIM WJIM B cocraBe  (pasbl,
0003HAYAIOLIMM TPOLecC AeHCTBUS U HOMep (MaeHTH(HKATOP) (CM.

Pucynok 6.1 — N3o0paxenue padotsl Ha auarpamme |DEF3
Jlpyroe uMs CyIIECTBHTEIFHOE B COCTaBE TOW XKe (pasbl
OOBIYHO OTOOpaXkaeT OCHOBHOM BBIXOJ (pe3ysibTaT) paboThl (Ha-
npumep, "Hzeomosnenue uzdenus”). Yacto uMs CylIeCTBUTENHHOE B



WMEHU paboThl MEHsIeTCS B MpoLecce MOJASTUPOBAHMS, TOCKOIBKY
MOJIeTIb MOXKET YTOUHSATHCS W penakTupoBathes. Mnmentudukatop
paboThl TpUCBAaMBAETCS NPU CO3JAHUU M He MEHAemCcs HUKo20a.
Haxe ecnu pabora Oyzaer ynaleHa, ee uieHTUUKaTOp He OyneT
BHOBb HCIIOJIB30BATHCS s PYTHX PadoT.

OObIYHO HOMEp pabOTBl COCTOMT W3 HOMEpa POAUTEILCKON
paboThI U TOPSAKOBOTO HOMEpa Ha TEKYIIeH auarpamMmme.

Ces3u. CBs3M T0Ka3bIBAIOT B3aMMOOTHOIIICHUST paboT. Bcee
cesi3u B IDEF3 onHOHanpaBieHsl 1 MOTYT OBITH HampaBlIeHBI Kyza
yroaHo, Ho o0sryHO Auarpammel IDEF3 craparorcs moctpouTs Taxk,
yroOBl CBSI3W OBUTM HampapieHbl cieBa HampaBo. B IDEF3
pa3nMYaroT TP TUIIA CTPENOK, U300paXKaroluX CBSI3H:

Cmapwas (Precedence) - crjiomHas JUHUSA, CBSI3bIBAIOIIAS
enuuunbl pador (UOW). Pucyercs cieBa HampaBO WM CBEPXY
BHU3. [lokaspiBaeT, 4To pabOTa-MCTOYHHMK JIOJDKHA 3aKOHYUTHCS
npexje, 4eM pabdora-1ielib HauHeTcs (puc. 6.2).

»
»

Pucynok 6.2 — M3o0pakenue cBsizu Cmapuias Ha Tuarpamme
IDEF3
Omnowenuss (Relational Link) - mnyHkTHpHas nuHUS,
WCTIONB3YIOMIAsics JUIsd. HM300paKeHUsl CBA3EH MEXIY eIUHHUIAMH
pabor (UOW) a Ttakke Mexay eAuHHIIAMH paboT U OOBbEKTaMU
cchUIoK (puc. 6.3).

Pucynok 6.3 — M3o0pakenue cBsizn Omuoutenus Ha
muarpamme IDEF3
Ilomoku o6wvexmos (Object Flow) - crperka ¢ aByms
HaKOHCYHUKAMH, TPUMEHSETCS JUIs ONUcaHus TOro (akra, 4To
OOBCKT HCHOJB3YyeTCSs B JBYX WIM Oojiee eAuHHMIAX pPaboThI,
HampuMep, Korja oOBeKT TOpOXKAaeTcsi B OAHOM pabore
WCIONBb3YyeTCs B Apyroi (puc 6.4).

|- -
>

Pucynok 6.4 — M3o0pakenue cBs3u [lomoxu o6vexmos Ha
muarpamme IDEF3

Crapmasi cBsI3b U NMOTOK 00beKTOB. CTapinasi CBSI3b MOKa3bI-



BaeT, YTO paboTa-MCTOUYHUK 3aKaHUMBACTCS paHee, YeM HaYMHACTCS
pabota-tienb. Yacto pe3ysibTaToM pabOThI-MCTOYHHKA CTAHOBHTCS
00BEKT, HEOOXOIUMBII JIJIs 3almycka paboThI-ieau. B atoM ciyuae
CTpENKY, 0003HAYAIONIYI0 O0BEKT, N300pPaXKAIOT C JIBOMHBIM HAKO-
HeyHukoM. Mwms CTPCIIKU OOJIDKHO SACHO I/I,HCHTI/I(bI/II_[I/IpOBaTI) OTO-
Opakaemblii 00beKT. II0TOK OOBEKTOB UMEET Ty K€ CEMaHTHKY, YTO
U cTaplias CTpeskKa.

OTHoIIeHN e MTOKa3bIBAaET, YTO CTPENKa SBJSETCS albTEPHATHBOM
cTapuieii CTpenKe WM IOTOKY OOBEKTOB B CMBICIE 3aJaHus
MOCJICIOBATEIIBHOCTH BBITMOJTHEHHsST paboT - paboTa-HCTOYHHMK HE
00s13aTeNbHO JIOJDKHA 3aKOHYUTBCS, NPEKAe uYeM padoTra-1enb
HauHeTcs. bonee Toro, pabora-neib MOXET 3aKOHUUTHCS MPEXK/IE,
YeM 3aKOHYHTCS PadOTa-MCTOUHHK.

IMepexpectru (Junction). OxonuyaHwe OgHON PabOTHI MOKET
CIY)XKUTh CHUTHAJIOM K Hadyaly HECKOJIBKMX pabOT, WM K€ OjHa
paboTa 1J1sl CBOEro 3ammycKa MOXKET 0KHJaTh OKOHYAHHS HECKOIbKHX
pabot. IlepekpecTkH WCHONB3YIOTCS Ul OTOOpaKEHHs JIOTHUKH
B3aI/IMOZ[eI\/‘ICTBI/I$I CTpCIIOK IIpU CIUAHHUUA W Pa3BCTBJICHUMN WU IJIA
OTOOpaKEHUs] MHOXKECTBAa COOBITHH, KOTOPBIE MOTYT MJIH JIOJKHBI
OBITh 3aBEpIICHBI ITepel HAYaJIOM CIIIYIOIIei padoThI.

PaznnuaroT nepekpecTku:

e s ciusinus (Fan-in Junction) crpenok;
e i pasBerBienus (Fan-out Junction) crpemnox.

[TepekpecTok HE MOXKET MCIOIb30BATHCS OTHOBPEMEHHO ISt
CIIMAHUA U IJ1d Pa3BETBJICHUS.

PacumdpoBky Kax10ro THIA MEPEKPECTKOB MTPUBEIICHBI B

Tabm. 6.1.

Tabmmua 6.1. Tunbl mepekpecTkoB

HaumenoBanue CMmBbICH B cityyae CMmpbICH B cityyae
CIIUSTHUS CTPEIIOK Ppa3BETBICHUS
(Fan-in Junction) (Fan-otfielunction)
Asynchronous AND Bce npenmiectpyromiue Bce cnenyromme
MIPOIIECCHI IOJDKHBI OBITH | MPOIECCHI JJOIDKHBI
3aBepIICHBI OBITH 3aITyIICHBI
Synchronous AND Bce npenmectpyromiue Bce cnenyromme
MIPOIIECCHI TOJDKHBI OBITh | MPOIECCHI JTOIDKHBI
3aBEpIICHBI OBITH 3aITyIICHEI
OJTHOBPEMEHHO OJTHOBPEMEHHO




Asynchronous OR

OnuH WU HECKOJIBKO
MIPEAUIECTBYIOIIUX
MIPOLIECCOB JIOJIKHBI
OBITh 3aBEPIICHBI

OnuH UK HECKOJIBKO
CIIE/TYIOIIIX
TIPOLIECCOB JIOJKHBI
OBITh 3aIyIIEHBI

Synchronous OR

OnuH UIN HECKOJIBKO

OnuH WU HECKOJIBKO

MPEANIECTBYIOMIUX CIIETYIOLIUX

MPOLIECCOB JIOJIKHBI MPOIIECCOB

OBITH 3aBEPIIICHBI 3aIMyCKaTCs Ofl-

OJIHOBPEMEHHO HOBPEMEHHO
Exclusive OR (XOR) Tonpko ouH Tonpko ouH

MPEIIIECTB YOI CIeYIOIIHHA TPOLIece

TIPOIIECC JOJIKECH OBITh

3aITyCKacTCA

Bce mepekpectkr Ha quarpaMMme HyMEpPYROTCS, KaXK[IbIii HOMEp
umeer npedurc J. CBOHCTBa MepeKpecTka MOXKHO pelaKkTupoBath. B
ormmune ot IDEFO u DFD B IDEF3 crpenku moryt cimBatbesi U
Pa3BETBIISATHCS TOJIBKO Yepe3 MePEKPECcTKH.

Oo0bexT ccbutkn. O0bekT cebiiku B IDEF3 Beipaxkaer Hekyro
WJICI0, KOHIICTIIMIO WM JIAHHBIC, KOTOPBIC HEJb3sl CBSI3aTh CO CTPEJIKOI,
TIEPEKPECTKOM WK paboToii (puc. 6.5).

Pucynok 6.5 — N3o0paxenune Obvexma ccoliky Ha

nuarpamme IDEF3

OOBEKT CCBUIKM M300pakaercs B BHJIE MPSIMOYTOJIbHHKA,
TOXOYKEro Ha MPSMOYTOJIbHUK paOOTHL.
OOBEKTHI CCHUIKU JIOJDKHBI OBbITh CBSI3aHBI C SIMHUIIAME PA0OT WITH

TIEPEKPECTKAMHU ITYHKTUPHBIMU JIMHUSIMU (pHC. 6.6).




Pucynok 6.6 — M300pakeHue cBs3u Mexny Pabomou n
Obwvexmom ceviiku Ha nquarpammve |IDEF3

OdurmaneHas crnienmpuraims IDEF3  pazmuuaer Tpu crus
00BEKTOB CCBHIIOK:
e OesycrmoHbIe (UNconditional),
e  cHHXpOHHBIE (Synchronous),
e acuHXpoHHbIe (asynchronous).

Ipu BHECEHNM 0OBEKTOB CCHUTOK IIOMUMO UMEHH CIIETYET
YKa3bIBATb THUIL 06'LCKTa CCBUIKU. THIILI OﬁBCKI‘OB CCBIJIOK ITPUBCICHLI B
Tadm. 6.2.

Tab6muna 6.2. Turbl 00BEKTOB CCBHIIOK.

Tun o0bekTa Hens onucanust
CCBUIKH
OBJECT OnwuceIBaeT yyacTre BaKHOTO 00beKTa B paboTe
GOTO HHCTpYMEHT MUKITHYECKOTO Tepexo/ia (B MOBTOPSIONICHCS

MOCIIE/IOBATENILHOCTH paboT), BOSMOXKHO Ha TEKYIIIEH
JrarpaMmme, Ho He 00s13atesbHo. Eciu Bce paboThI IuKiIa
MPUCYTCTBYIOT HA TEKYIIEH AuarpaMme, UK MOXKET
TaKKe U300pakaThCs CTPEIIKOM, BO3BpAllAtOLICHCs Ha
craptoByto padory. GOTO MoxkeT cchutaThes Ha

MePEKPECTOK
uoB [MpumensTcs, Koraa HeoOXOMMO TOYEPKHYTh MHOXKECT-
(Unit of BEHHOE UCIIOIb30BaHNe KaKoi-1mbo paboThl, HO €3 IHK-
behavior) na. Harmpumep, pabora "KoHTposb kauecTBa" MOXKET OBITh

HCIoNIb30BaHa B mporecce "M3rorosneHus uzaenus” He-
CKOJIBKO pas3, MMoclie KaXKI0i eMMHUIHON OIepann.
OOBIYHO TOT THIT CCHUTKH HE UCTIONB3YETCS JUTsl MOJICITH-




POBAaHUA ABTOMATUYCCKU 3aITyCKAIOIUXCA pa60T

NOTE Wcnone3yercs 1y JOKyMEHTHPOBAHUS BaXKHOU
nH(opManum, OTHOCSIIEHCS K KaKUM-JI00 rpaduueckum
oobektam Ha quarpamme. NOTE sBisiercs anpTepHaTHBON
BHECEHHIO TEKCTOBOTO 00BEKTA B AHATPAMMY

ELAB Hcnonb3yercs i1 yCOBEpUISHCTBOBAHNUS IPaUKOB HITH
(Elaboration) |ux Gonee neransHoOro onmcanusi. OObIYHO yroTpedsiercs
JUTSL IETATIbHOT'O OMTUCAHUSI PA3BETBICHUS U CIHSHUSL
CTpPEJIOK Ha NEePeKpPecTKax

Jexommo3umms padoT.

B IDEF3 nexkommosuims Mcnonb3yercs Uil JICTAIU3aIMKE Pador.
Meropmonorust IDEF3 mo3Bossier JeKOMITO3MpOBaTh pabOTy MHOTO-
KpaTHO, T. €. paboTa MOKET MMETh MHOKECTBO JIOUEPHUX padoT. ITO
MO3BOJISICT B OIHOW MOJEIM ONWCATh AIBTEPHATHBHBIC TTOTOKH.
Bo3moxHOCTE MHOKECTBEHHOMN JIEKOMIIO3ULIUH [IPEIbSBIISIET
JIOTIONTHUTENBHBIE TpeOOBaHUs K HyMepatiu padot. Tak, Homep paboTh
COCTOUT W3 HOMEPA POJMTENIBCKOM PabOThI, BEPCUH JICKOMITO3UIIUN U
COOCTBEHHOT0 HOMepa paboTHl Ha TeKyllei nuarpamme (puc. 6.7).

/

Pucynok 6.7 — Uepapxuueckas cTpyKTypa uHaekca Pabomul

Ha nuarpamme IDEF3
Paccmotpum miportece ekommosunuu auarpamm IDEF3, Brmo-
YarolMii B3aMMOJICHCTBYE pa3paboTUnKa W 3aKa3dhKa MpPOrpaMMHOIO
MPOAYKTa, SBIISIOLIETOCS JKCIIEPTOM PaccMaTpUBAEMOM MpPEIMETHOH



obnactu.

Ha nepBom stane dopmupyercs onucaHue clieHapus, o0IacTd 1
TOYKM 3peHms. [lepem mpoBeneHMEM aHaIM3a JIODKEH  OBITh
MO/ITOTOBJICHBI  JIOKYMEHTHPOBAHHBIC BEPCHU CLICHAPHEB M TIPAHHUILIBI
MOJEIN JUIsi TOTO, YTOOBI 3aKA3YMK MOI IOHSTEH L€ JEKOMITO3UIIHH.
Kpome Toro, ecii Touka 3peHUs pa3pabOTYMKa OTIMYASTCS OT TOYKU
3peHHs 3aKa3uKKa, OHAa JIOJDKHA OBITh OCOOEHHO TIIATENBHO JIOKYMEH-

B03MOXXHO, 4TO 3aKa34MK CAMOCTOSITENIBHO HE CMOYKET MepeaTh
HeoOxoauMyto uH(popMaImo. B 3toM ciydae pa3paboTHMK 0KEH
TPUTOTOBUTB CITHCOK BOIIPOCOB IS IPOBEICHHUSI OMPOCca 3aKa34yHKa.

3aTeM ONpPEAEISIOTCS Pa0OThI M OOBEKTHL

OOBIYHO 3aKa3YMK MPEAMETHOW 00JIACTH TepenaeT pa3padoTIHKy
TEKCTOBOE OINMCAHHWE CICHapus. B JOMONHEHHEe K 3TOMY MOXET
CYILIECTBOBATh JIOKYMEHTALIHS, OIMCHIBAIOIIAS MHTEPECYFOIIME MPOLIECCHI.
W3 Beeit ool mH(OpManK pa3paboTYMK JTOKEH COCTABHTH CITHICOK
KaHIMIATOB ~ Ha  paboThl  (OTIVIArOJIBHBIC  CYIICCTBHTEIIBHBIC,
00O3HAYaAIONIME TPOIECC, ONMHOYHbIE WM B coctaBe (pasbl) u
KaHJM/IATOB Ha OOBEKTHI (CYIECTBUTEIBHBIC, 0003HAYAIOIINE PE3YJIbTaT
BBITIOTHEHUsT pabOoThI), KOTOpble HEOOXOAMMBI I TEPEYUCICHHBIX B

B HEKOTOpBIX Cllydasx LeIecooOpa3HO CO3/iaTh TPapUUSCKyIO
MOJIENb ISl TPE/ICTABIICHUSI €€ 3aKa3uuKy, KOTOPBIA XOpOIIO 3HAeT
Npe/METHYIO 005acTh. | paduueckas Moziellb MOXET ObITh TAKKE CO3/IaHa
nociae ceaHca cOopa wuwHMOpPMAIMU JUISL  TOTO, YTOOBI  JICTAN
q)OpMaTHpOBaHI/ISI AuarpamMmmbl HE IIPOTUBOPCUNIIN MHCHHIO

INockonbky pasueie ¢parmentsl monem IDEF3 moryt ObiTh
CO3/IaHBl Pa3HBIMU TPYMNIaMu pa3paboTurkoB B pasHoe Bpems, IDEF3
TO/ICPYKUBACT MPOCTYIO CXEMY HyMepaliy padoT B paMKax BCeil MOJIEIIH.

PasHple  pa3pabOTUMKK  ONEPUPYIOT pa3HbIMH JMara3oHaMu
HOMEpOB, padoTast PU ITOM HE3ABHCHUMO.

Ha cniesyroriiem starie nmpoBepsiercst OC/IeI0BaTEIbHOCTD U COIvia-
coBanue quarpamm. Ecii marpamma co3zaercst ocsie poBEIeHHS OMpo-
ca 3aKa34MKoB, TO Pa3pabOTUMK JIODKEH MPUHSITH HEKOTOPbIC PEIICHUS,
OTHOCSIIIMECS K HEpapXHH JMarpaMm, HalpiMep CKOJIBKO JIeTalel BKITFO-
YaTh B OJIHY AMarpammy. Eciu mociienoBaTenbHOCTh U COrNIacoOBaHHE Jia-
rpaMM HEOYEBH/IHBI, MOKET OBITh MPOBEJEHA CIle OJHA IKCIEPTH3a
NPEAMETHOH 00JacTH Ui JICTANM3AMKA M YTOYHEHUS HMH(OPMALHHL.
BaxxHO pazniyath mojpasyMeBaroliee CoriacoBaHue (CoriiacoBaHue, Ko-
TOpOE TMOZIpa3yMeBaeTCsi B OTCYTCTBHE CBSI3Cil) M SICHOE COITIACOBAHHE



(cormacoBaHue, SICHO U3JI0KCHHOE B MHCHHUH 3aKa3uHKa).

IDEF3 nozBomnsier BHECTH MH(POPMALIMIO B MOJIENb PA3THYHBIMA
criocobamu.  Hampumep, JIOrMka —B3aUMOJICHCTBHS ~MOXET — OBITh
oToOpakeHa rpa)MuecKd B BHJIEC KOMOWHAIMM TIEPEKPECTKOB. Ta ke
uH(opMaIKs MOXeET ObITh 0TOOpaXKeHa B BUJIE OOBEKTA CCHUIKH THTIA
ELAB (Elaboration). Bro mo3Bossier pa3pabOTUMKy BHOCHTL HHGOP-
Mall1Io B YJI0OHOM B JIaHHBII MOMEHT BPEMEHU BUJIE. BaKHO yUUTHIBATE,
YTO MOJAEIM MOryT OBITh PEOPraHW30BaHbBI, HAIpPUMEp, VIS KX
TpeZicTaBlieHust B Oonee mpe3eHTabensHoM Buze. Beioop (opmara aist
MPE3EHTALMU YacTO UMEET BKHOE 3HAUCHUE JUISl OPraHW3aIMH MOJICIH,
MIOCKOJIbKY KOMOMHAIIMsI TIEPEKPECTKOB 3aHMMAET 3HAUUTEIIBHOE MECTO
Ha JMarpaMMe M UCIIOJIb30BaHUE UEPAPXUU MEPEKPECTKOB 3aTPyIHSCT
pacronoxeHue pabor Ha Juarpamme.

JUist Oonee TIONHOrO COOTBETCTBUSI TTOCTPOCHHOH C TIOMOIIIb
IDEF1, IDEF2u IDEF3 Monemy peanbHOI MpeMETHOH 00IaCTH 4acTo
UCIIONB3YIOT UMUTALMOHHOE MOJISITHPOBAHHE.

Hmumanuonnoe mooenuposanue - 3T0 METOM, IO3BOJISIIOIIMI
CTPOUTH MOJICIIH, YIUTHIBAIOIIME BPEMsI BBITIONHEHNUST (DYHKIIUA.

[MonyueHHyt0 MOZIETh MOXKHO MPOAHAJIM3UPOBATh BO BPEMEHU U
MOJYYUTh CTATUCTHKY MPOUCXOIAIINX MIPOLIECCOB TaK, KaK 3TO OBLIO ObI
B PEAIbHOCTH. B MMWMTAMOHHON MONEMM W3MEHEHUs IPOLIECCOB U
JIAHHBIX aCCOLMUPYIOTCS ¢ COOBITHAMU. BpeMeHHOH aHamu3 Monenu 3a-
KIIIOYAaeTCss B TIOCIEIOBATEIILHOM II€PEXO/Ie OT OIHOrO COOBITHS K
ApYyromy.

OOBIYHO  VMHTAIMIOHHBIC MOJEIM  CTPOSITCS Ul TIOMCKA
ONTUMAIBHOTO PEIICHHs B YCIOBHSIX OIPaHMYCHHSI TI0 pecypcam, Koraa
JPYTHe MAaTEMaTHISCKUE MOJICNIH OKA3bIBAIOTCS CITUIIKOM CIIOKHBIMH.

CBs13b MEX/Ty UIMHTALIIOHHBIMU MOJICJISIMUA M MOJISISIMH TIPOLIECCOB
3aKIIFOYACTCS. B BO3MOMKHOCTH TPEOOPa3OBaHUS. MOEIN IIPOLIECCOB B
HETOIHYK) WMHTAIMOHHYIO MOZeib. VIMUTAIIMOHHAs MOJENb  JaeT
Oonbile wH(pOpPMAIMU JUIS  aHAIW3a CUCTEMBI, B CBOIO OUEpEib
pe3ysIbTaThl TAKOrO aHAIM3a MOIYT CTaTh NMPUYMHON MOAM(pHUKAINH

VMuTaIIOHHAS MOJIENb BKITFOYAET CIICIYIOIIME OCHOBHBIC
JIEMEHTBI:

1. Wcrounmku u tienu (Sourses u Destinations). Mictounmku - 310 aite-
MCHTBI, OT KOTOPBIX B MOJACJIb ITOCTYIIAacT I/IH(bOpMaHI/I}I WIn O6'LCKTI>I.
ITo cMeicy OHM ONM3KM K TOHATHSIM "BHeNIHss ccbuika" Ha DFD-
nrarpaMmax wim "o0bekT cchuiku'" Ha muarpammax IDEF3. Ckopocth



TOCTYIUICHUSI TAHHBIX WM OOBEKTOB OT UCTOYHMKA OOBIYHO 33/1aeTCsi
crartucruueckoi GyHkipe. Lenb - 370 ycrpoicTBO A1 mpuemMa WH-
(dhopmaruu UM 00bEKTOB.

2. Ouepemu (Queues). Tlonstue ouepean OMM3KO K  TIOHSATHIO
xpaHwmiia JaHHeiX Ha DFD-muarpammax - 310 Mecro, T1e 00BbeKThI
OKUJIAFOT 00paboTKH. Bpemena 00paboTKu 00BEKTOB
(MTPOM3BOANTENBHOCTD) B Pa3HBIX pabOTaXx MOrYT ObITh pa3HbIMH. B
pe3yJbTaTe Tepen HEKOTOPHIMH padOTaMd MOTYT HAKAILTABATBCS
OOBEKTHI, OKUJIAIOIINE CBOCH oueper. YacTo 1elbI0 MMUTAIIMOHHOTO
MOJIC/IMPOBAHHS SBJISICTCS MUHUMH3AIMS] KOJIMYEeCTBa OOBEKTOB B 04Yepe-
nsx. Tunm  ouepen B MMHUTAIMOHHOW MOJIENIM  MOXET OBITh
KOHKperH3upoBaH. QOuepe/lb MOXeT ObIThb IOXOKa Ha CTEK -
MMpUIISANINE MTOCIICAHUMHA B OUCPEIAb O6’I)CKTI)I TNCPBbIMUA OTIIPABJIAIOTCS
Ha JaJbHEHIIyr0 00paOOTKy. AJIbTEPHATUBOM CTEKY MOXET ObITh
nocyiefioBaTebHasi  00paboTka, KOrja TEPBBIMM HA  JIaJIbHEHIIYIO
00paboTKy OTIIPaBISIOTCS OOBEKTHI, MpPUILEANIE TepBbIMA. Moryt
OBITh 331aHBI U O0JIEE CIIOKHBIE ATOPUTMBI 00Pa0OTKH OYepeH.

3. O6opymosanue (Facilities). O6opymoBanue - 310 aHajor paboT B
MOJIENIM TIPOLIecCcOB. B MMHTAIMOHHON MoOIenr MOXeT ObITh 3a/iaHa
MPOU3BOAMTENBHOCT 000PYAOBAHHUSL.

7. Ananuz mpefosanuil K uH(opmayuoHHOU cucmeme
7.1. TpeboBanus K NMPOrpaMMHOMY obecrevyeHnIo
UHG(OPMALHOHHON CHCTEMBI
7.1.1. Obwue mpebosanus K  UHDOPMaAUUOHHOU
cucmeme

HUcropuueckn CITOKHIICS psin TpeOoBaHMit K
MH()OPMAIMOHHBIM CHCTEMaM.

TpeOGoBaHUS STH TAKOBBI;
CuCTEMHOCTb;
KomriekcHOCTS;
MonayJibHOCTS;
OTKpBITOCTH;
ATan TUBHOCTE;
HanexHocTs;
bezonacHocTh;
MoOOHITBHOCT;
IIpocrora B u3ydyeHuy;

VVVVVVVYVYY



»  Tloanepkka BHEIPEHUSI M COMPOBOXKICHUS CO CTOPOHBI
pa3paboTuuka.

Paccmotpum 5TH TpeboBaHus IOAPOOHEE.

HUC, npexne Bcero, JI0DKHA OTBeYaTh TPEOOBAHHSIM
Komnaekchocmu U cucmemuocmu. OHa JIOJDKHA OXBaThIBaTh BCE
YPOBHHU YIIpPaBJICHUS TEXHUYECKHUM OO0BEeKTOM. KOHTpommpyeMmsblii
MPOLIECC C TOUKU 3peHUsT MH(POPMATUKH TPENICTABIIsIET cOO0H Hempe-
PBIBHBIN TIpOIIECC MOPOXKACHUS, 00pabOTKH, M3MEHEHHSI, XpaHEHUS U
pacnpoctpaHenus uHdpopmanuu. Kaxmaoe padbouee mecto UC - 310
y3ell, TOTPEOJIAIOMUN U MOPOXKIAIONIMIA ONPENEICHHYI0 HHpOopMa-
uuio. Bee Takue y3ibl cBS3aHbI MKy co0OH MOTOKaMu MH(opma-
nuu. Takum  o0pazoM, QYHKIHOHHPYIOMIMH OOBEKT MOXKHO
NpeACTaBUTh B BUAEC HMH(DOPMAIIMOHHO-TOTHYECKOH  MOJENH,
COCTOSILIEN U3 y3JI0B U CBSA3EH MEXAy HUMH. Takas MOJENb JTOJIKHA
OXBaThIBaTb BCE aCIICKTbI q)yHKIlI/IOHI/IpOBaHI/ISI O6’b€KTa, JOJIZKHa
6I)ITI) JJOrH4€CKHU O6OCHOBaHa U HalpaBJICHA Ha BbIABJICHUC
MEXaHU3MOB JIOCTH)KEHHMSI OCHOBHOW W€, YTO W TOJIpa3yMeBacT
TpeOoBaHUE CUCTEeMHOCTH. JlocTaTouHO A (EeKTUBHOE pelIeHHe
3TOM 3a7ayd  BO3MOXHO TONBKO Ha ©0aze CTpororo ydera
MaKCHUMaJIbHO BO3MOXKHOI'0O 0OOCHOBaHHOTO MHOXKECTBA TapaMeTpOB
U BO3MOXHOCTH MHOI'OKpUTCPHUAJIbHBIX ITOJMBAPUAHTHBIX aHalln3a,
onTuMH3allii W TPOrHO3UMpPOBAaHHA - TO €CTbh KOMIUICKCHOCTHU
cucreMAH(opManrs B TaKOH MOJIENIM HOCHT paclpeieleHHbIN
XapakTep U MOXKET OBITh JOCTaTOYHO CTPOrO CTPYKTYpHUpOBaHA Ha
KaX/IOM y3j1€ M B KaXIOM IOTOKE. Y3Jbl M MOTOKH MOTYT OBITH
YCJIOBHO CIpyHnIinpoOBaHbl B MMOACUCTEMBI, YTO BLIABUTACT €IS OAHO
BakHoe TpeOoBanue k MC - modyrvHocms TOCTPOCHUS. ITO
TpeOOBaHUE TaKXKe OUYEHb BAXKHO C TOYKH 3pPEHHUS BHEIPEHHS
CHCTEMBI, TOCKOJNBKY MO3BOJISIET pacnapajieNuTb, OOJNErduTh W,
COOTBCTCTBEHHO, YCKOPUTH IMPOLHCCC HHCTAJIAINHU, MITOATOTOBKHU
MepcoHaNa M 3almycka CHCTEMBl B MPOMBIIUIEHHYIO SKCILUTYyaTaIHIo.
Kpome Toro, eciu cuctemMa He CO3/1a€TCsl 1M0J] KOHKPETHBINA 00BEKT, a
HpI/I06peraerc;I Ha PBIHKE I'OTOBBIX CUCTEM, MOAYJIbHOCTDH ITO3BOJIACT
HUCKIIIOYUTH U3 IMOCTABKU KOMIIOHCHTBI, KOTOPbIC HE BIIMCLIBAIOTCA B
WH(POJIOTUYECKYIO MOAEIh KOHKPETHOTO 00BEKTa MM 0€3 KOTOPBIX
Ha HadYaJIbHOM 3Tall€ MOXHO O6OI71TI/ICL, YTO ITO3BOJIIET COKOHOMMUTD
cpencTBROCKONBKY HH OITHA pealibHasi CUCTeMa, JIaKe €CIM OHa CO3-
JaeTcs 10 CHelHaJbHOMY 3aKa3y, He MOXKET ObITh MCUEpIIBIBAIONIC



MOJHOM (HENb3st 00BATH HEOOBATHOE) M B MpoIEcCce IKCILUTyaTalu
MOXET BO3HUKHYTH HeO6XOZ[I/IMOCTI) B JONOJHCHUAX, CICAYHOIIUM
OIPEETSIOIUM TPEOOBAHUEM SIBIISIETCSI OMKPHIINOCHIb.

JIr060ii 00BEKT cylIecTBYeT HE B 3aMKHYTOM HPOCTPAHCTBE, a
B MEHSAIOLIEMCS OKPY)KEHUH JIPYTUX 00BEKTOB, CHCTEM U (PaKTOPOB.

D10 o3Hauvaer, yro MC pomkHa 007aJaTh CBOWCTBOM
adanmueHOCm, TO €CTh THOKO HACTPauBaThCA Ha B3aMMOJICHCTBHUE C
JPYTUMU CUCTEMaMHU.

He o6maparomasi CBOWCTBOM — aJalnTHBHOCTH  CHUCTEMa
oOpedyeHa Ha OUYCHb HEMPOAODKUTEIFHOE CYIIECTBOBAHHE, B
TCUCHUC KOTOPOIro BpdAAd JH YHOACTCA OKYIIUTH 3aTpaTbl Ha €€
BHezpeHue. JKenaTenbHo, 4TOOBI KpOME CPEJICTB HACTPOHKU CHCTEMa
obnmajana ¥ CpeACcTBaMU pPAa3BUTUS - HHCTPYMEHTapueM, MpH
MTOMOIIH KOTOpOT0 MPOrPaMMHUCTHI " Haunbonee
KBaJTM(PHUIIMPOBAHHBIE II0JI30BATENM MOTJH OBl CaMOCTOSTEIHLHO
co3JaBaThb HeO6XOI[I/IMBIe UM KOMIIOHCEHTBI, KOTOPBLIC OpraHU4YHO
BcTpanKampa bl BKCHCKEMYPYETCSl B TIPOMBILIUIEHHOM PEXHME, OHA
CTaHOBHUTCS HE3aMEHHMBIM KOMIIOHEHTOM (PYHKIIMOHHPYIOLIET0
00beKTa, ClIOCOOHBIM B cly4yae aBapUHHONH OCTaHOBKH 3aCTONOPHTH
MpoIiece ero (GyHKIIMOHUPOBAHUSI.

[MosToMy omHMM W3 BaXHEWIIMX TPEOOBAHMA K TaKOU
cucTeMe  fABNsieTCs ~ HAJeKHOCTh e (DYHKIHMOHHPOBaHWUS,
MoJIpa3yMeBaroIasl HeNPEePHIBHOCTh ()YHKIIMOHUPOBAHUSI CUCTEMBI B
EJIOM AaXX€ B YCJIOBHAX YaCTUYHOI'O BBIXOJAa U3 CTPOA OTACIbHBIX
€€ DJJIEMCHTOB BCJIICACTBUC HCIPCABUIACHHBIX W HEIIPCOJOIUMBIX
npuyuMpe3BbIYaiiHO OonbIoe 3HauYeHUE e oo
WH(POPMAITMOHHON CHCTEMBI, COAepKalieil OOoNbIIoe KOJMYECTBO
uHpoOpMaIuKl, UMeeT Oezonachocms. TpeboBaHue 0€30MacHOCTH
BKITIOYAET B ce0s1 HECKOJIBKO aCIeKTOB:

3awuma oannvix om nomepu. IT0 TpeOOBAHUE peann3yercs,
B OCHOBHOM, Ha OpraHu3alilMOHHOM, aNmnapaTHOM HW CHUCTEMHOM
ypoBHsixX. [IpuknagnHas cuctema He 00s3aTeNbHO JOKHA COlePKATh
CpENICTBA PE3ePBHOTO KOMUPOBAHUS U BOCCTAHOBIICHUS JaHHBIX. DTH
BOIPOCHI PEIAIOTCSI HA YPOBHE OIEPAIlMOHHON Cpebl.

Coxpanenue yerocmnocmu u HenpomMuBOPeuUoCmu OaHHbIX.
[Mpuknagnas cucrema AOJKHA OTCIIEKUBATh U3MEHEHUS! BO B3aHMO-
3aBUCUMBIX JOKYMCHTAX U O6GCHC‘II/IBaTI) YIipaBJICHUEC BEPCUAMU U
IIOKOJICHUAMHU Ha60p0B JaHHBIX.



Ilpedomspawenue  HeCAHKYUOHUPOBAHHO20 — docmyna K
OaHHBIM 6HYMPU CUCHeMbl. DTU 3aJ1a4X PELIalOTCsl KOMIUIEKCHO Kak
OpPraHW3allMOHHBIMH  MEPONPHATHUSMH, Tak HM Ha  ypOBHE
OTEPAlIMOHHBIX M MPHUKIAJAHBIX CHCTEM. B 4acTHOCTH, MPUKIAIHbIC
KOMITOHEHTBI JOJKHBI UMETh pas3BUTHIC cpeacTBa
aJIMUHUCTPUPOBAHMS, TIO3BOJISIIOIIME OrPaHWYMBATH JIOCTYIN K
JaHHBIM ¥ (YHKI[MOHAIBHBIM  BO3MOXKHOCTSM  CHCTEMBI B
3aBHCHUMOCTH OT CTaTyca MOJb30BaTeNsl, a TAKKE BECTU MOHUTOPHHT
NeiCTRIpaionBepBATEARY B GUECTEMRUOHUPOBAHHO20 — 0OCMYNA K
OaHublM u36He. PemeHne STOM YacTH TPOOIEMBI JIOKUTCS B
OCHOBHOM  Ha  anmapaTHyl0 W  ONEPalMOHHYI  Cpemy
¢ynkunonupoBanuss WC wu  Tpebyer psAga aJIMHUHHCTPATHBHO-
opraHiFanOHPSIC VD00 SANANEe PAa3BUTUS  IPENIPUATUS  POCT
TpeOOBaHUI K MPOM3BOJUTEILHOCTH U pecypcaM MHPOpMaIOHHOM
CHCTEMBl ~ MOXeT  ToTpeboBaTh  mepexoja  Ha  Oonee
MPOU3BOJAMTEIBHYIO MPOrpaMMHO-aNmnapaTHyto miatgopmy. UtoOst
TaKOW TIepexoJ He TOBJeK 3a co0oi KapJUHAJIBHOW JIOMKH
MPOU3BOJICTBEHHOT O nporecca " HeoIpaBJIaHHBIX
KalMTaJIOBIOKECHUN Ha NMPHOOpeTeHrne 00Jiee MOIIHBIX MTPHKIIATHBIX
KOMITOHEHTOB, HE00X0MMO BBITIOJIHEHU € TpeOOoBaHUS
Mobundipemmoma 6 uzyuenuu - 3TO TpeOOBAHME, BKIIOYAIOIICE B
ce0s He TONBKO HANW4YMe WHTYWTHBHO TMOHSATHOTO HHTepdeiica
nporpaMM, HO WM HaJW4YMe  MOAPOOHOW W XOpOUIO
CTPYKTYPHUPOBAaHHOH JOKYMEHTAIlUM, BO3MOXHOCTH OOy4YeHHUs
MepcoHala Ha CHENMAIM3UPOBAHHBIX KypcaX | IPOXOKICHUS
OTBETCTBEHHBIMH CIECIUAIUCTAMH CTKUPOBKH Ha TPEIIPUSTHIX
poacTBeHHoro  mpodwis, — T[Ae  JaHHasd ~ CHCTeMa  yXe
SKCIUTYADOPPPDRKa paspabomuuxka. ITo TIOHATHE BKIIOYAET B ceOs
LIETbIA PsAJl BO3MOXKHOCTEM, TaKUX, KaK IMOJIYYEHHE HOBBIX BEPCHIl
MPOrpaMMHOr0 00eCIeueHusl OSCIIIaTHO WK C CYIIECTBEHHON CKUJI-
KO, MoNTy4eHne JONOMHUTENFHON METOANYECKOM INTEPaTyphl, KOH-
CYNbTallM 110 TOpsSYed JMHUM, MojdydeHrne uHQopMaluu o APYrux
MPOrpaMMHBIX MPOAYKTaX pa3paboT4rKa, BO3MOKHOCTH YYacTHS B
ceMHHapax, HayYHO-TIPAaKTUYECKHX KOH(epeHIUIX MoIb30BaTeNel 1
JPYTUX MEPONPHATUSAX, MPOBOJUMBIX pa3pabOTUNKOM HIIM TpyIa-
MU TI0JIb30BaTeNel U T.1. ECTeCTBEHHO, YTO 00ECIICUUTh TaKYHO MO/~
JIEPIKKY TIOJIb30BATENI0 CIIOCOOHA TOJIBKO cephe3Hast pupma, yCToH-
YrBO paboTaromas Ha PhIHKE MPOrPaMMHBIX TPOJYKTOB M MMEIOIIast



JIOBOJILHO SICHYIO MIEPCIEKTUBY Ha Oyyiee.

Conpogooicoenue. B mponecce 3KCIIyaTallUd — CIOXKHBIX
MPOTPAMMHO-TEXHHMYECKUX  KOMIUIEKCOB ~ MOTYT  BO3HHUKaTh
CUTYyaluH, Tpedyromue OIepaTUBHOIO BMeEUIaTeNbCTBA
KBTU(UITUPOBAHHOIO TEpcoHaNia (UPMBI-pa3paboOTUMKa WU e
npeacraBuTens Ha mecte. COMPOBOXKICHNE BKIIOUAET B ce0sl BhIE3]T
CeUalucTa Ha OOBEKT 3aKa3uuka Uil yCTPaHEHHs IOCIeCTBHI
aBapUIHBIX CHTyallil, TeXHHYeckoe oOydeHHe Ha O00beKTe
3aKa3yMka, METOAMYECKYI0 M TPAaKTMYECKyl0 TMOMOIb IpHU
HEOOXOJJMMOCTH BHECTH HW3MEHEHUSI B CUCTEMY, HE HOCAIIHE
XapakTep paJuKaIbHOM PECTPYKTYPU3AIMK WM HOBOW pa3pabOTKH.
[TonpasymeBaeTcsi Takke YCTaHOBKA HOBBIX PEIM30B MPOrPaMMHOIO
oOecrieueHus], MoJIy4aeMoro OT pa3padoTurka OecCIIaATHO CHJIaAMHU
YIIOJIHOMOYEHHON pa3pab0TUYNKOM COMPOBOXKIAOIICH OpraHU3aIiu
WJIH CHJIAMH CaMoTo pa3paboTyHKa.

7.1.2. @yuxkyuonanvhovle u He(yHKUUOHATbHBLIE
mpebosanusn
TpeboBanus K HIPOrpaMMHOM CHUCTEME 4acTo

KiIaccuuIMpyroTes Kak (QpyHKIMOHATbHBIC, He()YHKIIMOHAIbHBIC U
TpeOOBaHUs MPEAMETHON 00JIaCTH.

1. Dyuxyuonanvuvie mpebosanus. ITO TepeUEHb CEPBHCOB,
KOTOpbIE JIOJDKHA BBINOJNHATH CHCTEMa, IPUYEM JOJDKHO OBbITh
yKa3aHO, KaK CHCTeMa pearupyer Ha T€ WM WHbIC BXOJHbBIC TaHHBIC,
KakK OHa BeJIeT ce0s B ONMPEICICHHBIX CUTYalUsAX U T.1. B HEKOTOpBIX
CIy4asix yKa3bIBaeTCsi, YTO CHCTeMa He IOJKHA JIeNaTh.

2. Hegynrxyuonanvrvie mpebo6anus. OnuceIBaOT
XapaKTEePUCTHUKH CUCTEMbl M €€ OKPYKCHHs, a HE TIOBEJICHUE
CHCTeMBI. 31IeCh TaKK€ MOXKET ObITh TPHUBEICH MEpPEYCHb
OrpaHMYEHMH, HAKIIAJbIBAGMBIX Ha JCHCTBUS W  (QYHKIUH,
BBITIOJIHsIEMbIE CUCTeMOi. OHM BKJIFOYAIOT BPEMEHHBIC OrPaHUYCHHS,
OrpaHMYEHHs Ha TPOIECC Pa3pabOTKH CHCTEMBI, CTAaHIAPTHI U T.JI.

3. Tpebosanus npeomemnotl obaacmu. XapaKTepU3yIOT Ty
MPEIMETHYIO 00JIaCTh, TJie OyIeT SKCILTyaTUPOBAThCS CUCTEMA. JTH
TpeOoBaHUs ~ MOryT  ObIThb  (PYHKIMOHANBHBIMH M He-
(YHKIMOHATBHBIMH.

B neifiCTBUTENBHOCTH YE€TKOM IPaHULbl MEXY 3TUMU TUIIAMHU
TpeboBaHuii He cyuiecTByer. Hampumep, nmonb3oBarenbckue Tpedo-



BaHUs, Kacaromuecsi 0€30MacCHOCTH CUCTEMBI, MO)KHO OTHECTH K He-
¢yHkioHanbHbM. OHAKO TIpu OoJiee JETalbHOM PacCMOTPEHUU
Takoe TpeOOBaHNUE MOXKHO OTHECTH K (PYHKIIMOHAIBHBIM, TIOCKOIBKY
OHO TOpPOKAAeT HEOOXOIMMOCTh BKIIIOUEHHS B CHCTEMY CPEICTBa
aBTOpM3alMK Mojb3oBaTens. [losTomMy, paccMaTpuBasi naiee 3TH
BUJIBI TPEOOBaHMI, MBI JOJKHBI BCET/Ia TIOMHUTB, YTO JaHHAs Kiac-
cuduKanys B 3HAYUTEILHON CTENEHN UCKYCCTBEHHA.

OTH TpeOOBaHMUS OMHUCHIBAIOT NIOBEAEHNE CUCTEMBI I CEPBHCHI
(pynkumm), KoTOpble OHA BBHIMONHSET, W 3aBUCAT OT THUIA
pa3pabaThiBaMOM CHUCTEMBI M OT TOTPEOHOCTEH IOJIB30BATEIICH.
Ecnu ¢yHKIMOHANBHBIE ~ TpeOoBaHMS  OQOPMIIEHBI  Kak
MOJIb30BATENBCKIE, OHHM, KaK MpPaBWIIO, OMNHCHIBAIOT CHUCTEMBI B
00001IeHHOM BHJE. B MPOTHBOMOIOKHOCTH 3TOMY (YHKIHOHAIIb-
Hble TpeOoBaHUs, O(OpMIIEHHBIE KaK CHCTEMHBIE, OIUCHIBAIOT
CHCTEMY MAaKCHMaJbHO TOAPOOHO, BKJIIOYAsh €€ BXOOHBIE W
BBIXOJJHBIE JAHHBIE, HCKIIIOUEHHS U T.1.

DyukyuonanvHvle mpebosans

OyHKIMOHATIBHBIE TPEOOBAaHUS Ui MPOTPAMMHBIX CHCTEM
MOT'YyT OBITH OINHWCAaHBI pa3HBIMH crocobamu. PaccMoTpum st
npuMepa (QyHKIHOHAJIbHBIE TpeOOBaHUS K OMOIMOTEUHON cHUCTeMe
YHUBEPCHUTETA, MPEHA3HAYSHHON IS 3aKa3a KHUT U JOKYMEHTOB M3
Jpyrux ONOITUOTEK.

1. Tlonp3oBaTenb MOMMKEH HMETh BO3MOXKHOCTH MPOBOIUTH
MOUCK HEOOXOOMMBIX €MY KHUT M JIOKYMEHTOB HWJIHM IO BCEMY
MHOXXECTBY JOCTYIHBIX KaTaJIOXKHBIX 0a3 JaHHBIX WM I10
OIPEETICHHOMY X MTOJMHOKECTBY.

2. Cucrema  JODKHAa  TIPENOCTAaBIATH  IOJIB30BATENIO
MOJXOJISIIIIee CPEACTBO MPOCMOTPa OUOIMOTEUHBIX JOKYMEHTOB.

3. Kaxnapiii 3aka3 JODKEH OBbITh CHA0XEH YHUKAJIbHBIM
HUAEHTH(PHUKATOPOM, KOTOPBIH KOMUpyeTcsi B (GOpMyJIsip MoIb30BaTe-
TS JUTS TOCTOSTHHOTO XPaHEeHHS.

Ot  QYHKUMOHAIBHBIE  TIO0JIb30BATENbCKAE  TPEeOOBAHUS
OIPEENSIIOT CBOMCTBA, KOTOPHIMU JOJDKHA 00nafath cucteMa. OHU
B3SITHI M3 IOKYMEHTA, COACPIKAIIEro MoJIb30BaTelNbCKie TpeOOBaHus,
W TIOKa3bIBAIOT, 4TO (YHKIHOHAJbHBIE TpPEOOBaHUS MOTYT OBITH
OIMCAaHbl C Pa3HBIM YPOBHEM JeTalHu3aluM (CpaBHUTE IMEPBOE U
TpeThe TpeOOBaHuU:).

MHorue npo0ieMbl, BO3HUKAIONIME MPH pa3pabOTKe CHUCTEM,



CBSI3aHBI C HETOYHOCTBHIO M "Pa3MBITOCTBIO" clieuduKanuu Tpedo-
BaHuil. EcrecTBeHHO, pa3paboTUMKKH WHTEPIPETUPYIOT TpeOOBaHUS,
JIOMYCKAIOIINE JIBOSIKOE TOJKOBaHUE, TaK, YTOOBI CHUCTEMY OBLIO
npoiie peannzoBaTb. Ho 3TO TOIKOBaHHWE MOXKET HE COBNAAATh C
OXHJIAHMSIMU 3aKa3zunka. Takas cUTyanus MPUBOAMUT K pa3paboTke
HOBBIX TpeOOBaHUI M BHECEHHUIO U3MEHEHUH B CUCTEMY. DTO, B CBOIO
odepenb, BEIET K 3aJIepKKe CIaud TOTOBOHM CHCTEMBI M €€ yI0pOoxKa-
HUIO.

Paccmorpum BTOpOE TpeOoBaHUE K OMOIMOTEUHON CHCTEME U3
MPHUBEACHHOTO BBINIE CITMCKAa M 00paTHM BHUMAaHWE Ha BBIPAKECHUE
"MOIXOJAIIee CPEICTBO MPOCMOTpPa JTOKyMeHTOB". bubnuoreunas
CHCTEMa MOXET TMPENOCTaBIATh JOKYMEHTHI B IIUPOKOM CIIEKTpPE
¢opmaToB. B TpeboBaHMM TOJpa3yMeBaeTcs, 4TO CHCTEMa JOJDKHA
MPEAOCTaBUTh CpPENCTBA ISl MPOCMOTPa JOKYMEHTOB B JIOOOM
¢opmare. Ho mockonbky 53TO YCIOBHE YETKO HE BBIITUCAHO,
pa3paboTunkn B ciaydae AeduIrTa BpeMEHH MOTYT HCIIOIb30BaTh
MPOCTOE CPENCTBO /sl MPOCMOTpPa TEKCTOBBIX JOKYMEHTOB H
HACTauBaTh HA TOM, YTO UMEHHO TaKOe pelIeHHE CIeAyeT U3aHHOTO

B mpunnune crenudukanvs (QyHKIMOHAIBHBIX TpeOOBaHMI
JOJDKHA OBITh KOMIUIEKCHOM M HEMPOTUBOpEUnBOW. KoMmriiekcHOCTh
nojpasyMeBaeT omnucaHue (ompelereHrne) BCEX  CHCTEMHBIX
CEpPBUCOB. HenporuBopeunBocTsb O3Hayaer OTCYTCTBHE
HECOBMECTHMBIX W B3aWMOHUCKIIIOYAIONINX OIMpPEIeTICHHIH CEPBUCOB.
Ha npakTtuke s OONBIIUX W CIOXKHBIX CHUCTEM KpaiiHE TPYIHO
pa3paboTaTh KOMIUIEKCHYIO W HEMPOTHBOPEUMBYIO CIENH(PHUKALINIO
(GyHKUMOHANBHBIX TpeOoBaHuil. IlpuumHa KpoeTcs YacTHYHO B
CIIOXKHOCTH CaMOW pa3pabaThiBaeMOW CHCTEMBI, a YaCTUYHO — B
HECOTJIACOBAHHBIX OMOPHBIX TOYKAX 3pEHHS Ha TO, YTO JOJDKHA Jie-
JaTh cUCTeMa. JTa HECOrIacOBaHHOCTh MOXKET HE MPOSBUTHCA Ha
JTarne MepBOHAYAIBHOrO (OPMYIMPOBaHHS TpeOOBaHUNH — Ui ee
BBISIBJICHUS HEOOXOMUM Oosiee TiyOOKHi aHan3 crenuduKamnmu.
Koraa HecornmacoBaHHOCTh CHCTEMHBIX (DYHKIMH MPOSBHUTCS Ha Ka-
KOM-TH0O 3Tamne >KU3HEHHOTO IHMKJIA TPOrpaMMbl, B CHCTEMHYIO
crequQpUKaIHo TPUIETCS BHECTH COOTBETCTBYIOIINE U3MEHEHUSI.

Hegynrxyuonanvrvie mpebosarus

Kak cnemyer u3 Ha3Banus, He()yHKIMOHAIbHBIE TPEOOBaHUS
HE CBS3aHbI HEMOCPEACTBEHHO C (PYHKIMSIMHU, BBIIOITHIEMBIMH CHC-
Temoii. OHHM CBSI3aHBI C TaKUMH HMHTETPAllMOHHBIMH CBOHCTBaMHU



CHCTEMBI, KaK HaJeKHOCTb, BpeMsi OTBETa WM pa3Mep CHUCTEMBI.
Kpome Toro, HeyHKIMOHAIBEHBIE TPEOOBAaHUS MOTYT ONPEACISTH
OTpaHMYEHHS Ha CHUCTEMY, HAllpuMep Ha MPOMYCKHYIO CIOCOOHOCTH
YCTPOMCTB BBOJA-BBIBOAA, MU (pOpMaTHl JaHHBIX, UCIIOIb3yEMBIX B
CHUCTEeMHOM uHTepQelice.

MHuorue He(QyHKIMOHAJIbHBIE TPEOOBAaHUS OTHOCATCA K
CHCTEME B IIEJIOM, a HE K OT/ACIBHBIM €€ CpeAcTBaM. JDTO O3Hauaer,
9TO OHM OoJiee 3HAYMMBI U KPUTHYHBI, YeM OT/AEIbHbIC (YHKIHO-
HanbHbIe TpeOoBaHus. OmmOka, JomynieHHas B (YHKIHOHAIBEHOM
TpeOOBaHUM, MOXKET CHHU3HTh KauecTBO CHUCTEMbI, OIIMOKa B
HeQYHKIIMOHAIBHBIX TPeOOBAaHUSX MOXKET CcAeNaTh CUCTeMy He-
PpaboTOCIIOCOOHOIA.

BMmecte ¢ Tem HedyHKIHMOHaNbHBIE TpPEeOOBAHUS MOTYT
OTHOCHUTBCS HE TOJIBKO K CaMO MPOrpaMMHON CHCTEME: OJJHH MOTYT
OTHOCHUTBCSL K TEXHOJIOrHYeckoMmy Tpoueccy coznanus [10, apyrue
— cozepKaTh NepeueHb CTaHIapTOB KauecTBa, HAKJIAJbIBAEMbIX Ha
mporiecc  paspaborku.  Kpome  Toro, B crnenuduxanyu
HeQYHKIIMOHATBHBIX TpPeOOBaHMH MOXeET OBITh yKa3aHO, YTO
MPOEKTUPOBAaHHE  CHUCTEMBl  JOJDKHO  BBIIIOJMHATBCS — TOJNBKO
onpeneneHubiMu  CASE- cpencTBamMu, W TNPUBENCHO ONKMCAHUC
mpoliecca MPOeKTHPOBAHUS, KOTOPOMY HEOOXOJIUMO CIIE/I0BATb.

HedynkumonansHsie TpeOoBaHUS 0TO0paxaroT
MOJIb30BATENBCKIE MOTPEOHOCTH; MPH 3TOM OHU OCHOBBIBAIOTCS Ha
OIO/DKETHBIX ~ OTPaHMYEHUSX, YYUTHIBAIOT  OpraHU3allMOHHBIE
BO3MOKHOCTH KOMITaHUH-Pa3padoTyrKa u BO3MOXKHOCTb
B3aMMOJICUCTBHSI  pa3padaThiBa€MOH  CHUCTEMBI C  JIPYTUMH
MPOrpaMMHBIMH M BBIYUCIHUTEILHBIMUA CHCTEMaMH, a TaKKe TaKue
BHEIIHUE (aKTOphl, KaKk TMpaBHja TEXHUKH O€30MacHOCTH,
3aKOHO/IATENLCTBO O 3alUTE MHTEIUIEKTYaJbHOM COOCTBEHHOCTH M

Ha puc. 7.1 nokazana kinaccudukanus He(yHKIMOHAIBHBIX
TpeOOBaHUIA.



Pucynoxk 7.1 - Knaccudukanus HeyHKIMOHAIBHBIX TpeOOBaHUN



Bce HedyHKIMOHANBEHBIE TPeOOBaHMS, IMOKa3aHHBIE HAa PHC.
7.1 pa3OuUTHI HA TpH OOJIBIINE TPYIIIIEI.

1. Tpebosanus K npOOyKmy. OnwuceiBaloT
9KCITyaTallHOHHbIE CBOMCTBa MPOrPaMMHOTO TMPOJYKTa.
Cioma oTHOcsTCS TpeOoBaHHMsST K  MPOWU3BOIUTEIHHOCTH
CUCTeMbI, 00bEeMYy HEOOXOIMMON MaMsITH, HAJACKHOCTH
(onpenenser 4acToTy BO3MOXHBIX COOEB B CHUCTEMe), Tiepe-
HOCHUMOCTH CHUCTEMBI Ha pa3Hble KOMIIbIOTEPHBIE MIATPOPMBI
U yA0OCTBY DKCIITyaTalHu.

2. Opeanuszayuonnvie mpebosarnus. OTOOPAXKAOT MOTUTUKY
W OpraHu3alMOHHBIC MPOIENYPHl 3aKa3unuKa M pa3padoTyhKa
[1O. OHu BKJIIOYAIOT CTaHIAPTHI Pa3pabOTKU MPOrpaMMHOIO
npojaykra, TpeOoBaHus kK peanmsanuu [1O (T.e. K SI3BIKY
NpPOrpaMMHUPOBaHUS M METOJaM  MPOEKTUPOBAHMS),
BBIXOJHBIE TPeOOBaHUS, KOTOPHIE OMNPENENSIOT  CPOKH
W3TOTOBJICHUS IPOrPAMMHOTO TPOJYKTa, U COMYTCTBYIOIIYIO
JOKYMEHTAIIHIO.

3. Buewnue mpebosanus. YUuThiBalOT (aKTOPHI, BHEUIHHE
M0 OTHOLIEHHIO K pa3pabaThiBAEMOI CHCTEME U MpoIleccy ee
pa3pabotku. OHM BKIIOYAIOT TPEOOBAHUS, ONPEACISAIONINEC
B3aUMOJICHCTBHE JAHHOM CHCTEMBI C JIPYIMMHU CHUCTEMAMH,

IopuandecKkue  TpeOOBaHM, ClIeIOBaHME  KOTOPHIM
rapaHTUpyer, 4YTOo cucrema OyzaeT paspabaTbiBaTbCs U
(YHKIHOHUPOBATH B pamKax CYILECTBYIOLIEr O

3aKOHOJIATENILCTBA, a TaKXKe OTUYECKHE TpeOOBaHMS.

[MocnenHue OMKHBI TapaHTHPOBAaTh, YTO CUCTeMa Oyner

MPUEMJIEMO# JIJIS TTOJIB30BaTENeH I 3aKa34yHKa.

[Ipobnema HeyHKIIMOHATBHBIX TPEOOBAHUH COCTOUT B TOM,
YTO MX BBINOJHEHUE TPYAHO MPOBEPUThH. YacTO OHM MUNIYTCS s
TOr0, YTOOBI OTOOPa3UTh OOIIUE LEIHM 3aKa3uyhuKa CHUCTEMBI, TaKue,
KaK MPOCTOTa 3KCILTyaTal[id, BO3SMOYKHOCTh BOCCTAHOBJICHUS TIOCIIE
cOoeB wiM OBICTPBIH OTBET Ha 3ampOChl MOJIb30BaTes. Peanusanus
MOJIOOHBIX TPEOOBAHUN MOXET OKa3aThCS CJIIOKHOW JISI CUCTEMHBIX
pa3pabOTUMKOB, TIOCKOJIBKY OHHM HEYETKO C(HOPMYJIHPOBAHBI U
OTKPBIBAIOT MPOCTOP JUISl PA3JTUYHBIX TOJIKOBAHHU,

B wunmeane HedyHKIMOHANbHBIC TpPEOOBAHMS  JIOJKHBI
BBIPAXKATHCSI Yepe3 KOJIMYCCTBEHHBIC MOKA3aTEeNI, KOTOPhIE MOXHO
00BEKTUBHO U3MEPHTb.



Ha mnpakTuke BbIpazuTh He(pYHKIHMOHANbHBIE TPEOOBAHHUS C
MOMOIIBIO KOJIMYECTBEHHBIX IOKa3aTenell BechMa 3aTpyJHHUTENBHO.
Yacro 3aka3unk [10 He Moxker odpopMHUTH CBOE BUAEHHUE Oymyien
CHCTEMBI MOCPECTBOM TpeOOBaHUM, BBIPAYKCHHBIX
KOJTMYECTBEHHBIMU TMOKa3aTelnsiMu. JIMOO HEKOTOphle CHUCTEMHBIC
TpeOOBaHUs, HAPUMEP yI00CTBO COMPOBOXKICHMSI, BOOOIIE HEIb3s
BBIPA3UTh Yepe3 KONWYeCTBEHHbIEC TToKa3aTenu. Kpome Toro, 3atpatst
Ha OOBEKTUBHOE M3MEPEHUE KONMYECTBEHHBIX HEQYHKIMOHAIBHBIX
TpeOOBaHUI MOTYT OKa3aThCsl KPAHE BHICOKHU.

[MosTOMYy 4YacTo AOKYMEHT, ONpPEACISIIOIIMA TpeOOBaHHS K
CHCTEMe, COACPKUT OMMMCAHUE CUCTEMHBIX IeTeil COBMECTHO C YETKO
cOpMYTUPOBaHHBIMH ~TPEOOBAHUSAMH. OTH CHCTEMHBIC IICIH,
MOCKOJIBKY OHHM  OTPaXKaroT MpeACTaBleHUS (M TPUOPHUTETHI)
3aKa3unka o Oymymield cucreme. Bmecrte ¢ TeM 3aka3uuK JOIDKEH
MOHUMAaTh, YTO €ro CHCTEMHBIE LEITd MOTYT TpPaKTOBAThCA
pa3sIUYHBIMM ~ CITIOCOOAMH W WX  HEBO3MOXHO  OOBEKTHUBHO

B T1abn. 7.1 mnpuBeneHbl MOKa3aTeIH, C IOMOIIBIO KOTOPBIX
MOXHO CIEHU(PHUINPOBaTh HEPYHKIIMOHATLHBIE CUCTEMHBIE CBOUCT-
Tabnuua 7.1. KonndyecTBeHHBIE TOKA3aTENH JIS
HeYHKIIMOHAIBHBIX TpeOoBaHMH

Iloka3zaTean Enunnne! n3mepenus
CkopocTb KonndecTBo BBINONHEHHBIX TPaH3aKIUN B
CEKYyHIY;

BpEMs pCaKIMu HA I[eﬁCTBPIH IIOJIB30BATECIIA,
BpEMs OOHOBJICHHS OKpaHa

Pasmep Kuno6aitsr;
KOJIMYECTBO MOJIYJICH MaMsTH
IIpocrora Bpewmst 0Oyuenus nepconana;
SKCILTyaTaluu KOJIMYECTBO CTaTeH B CIIPABOYHOI CHCTEME
HanexHocTb CpenHsist IPOJOIKUTEIEHOCTh BPEMEHU MEXKTY

JIBYMSI TTOCJICTOBATEIBHBIMA TPOSIBICHUSMU
OIIMOOK B CUCTEME;

BEPOSTHOCTH BBIXOJIa CHCTEMEBI M3 CTPOS;
K03(pPHUIMEHT TOTOBHOCTU CHCTEMBI

VY cToiunBOCTS K Bpems BoccTaHOBIIEHUS! CUCTEMBI TTOCTIE COOS;

cOosam MIPOLIEHT COOBITHH, TPUBOASIINX K COOSIM;
BEPOSTHOCTH IOPYH AAHHBIX PH COOSIX

Ilepenocumocts [IponeHT MalIMHHO-3aBUCUMBIX OIEPATOPOB;

KOJIMYECTBO MalIMHHO-3aBUCUMBIX IMTOACUCTEM




HedynknmonaneHple  TpeOOBaHUS 4YacTO  BCTYHNAlOT B
KOH(IUKT C APYIMMH TPeOOBaHMSIMH, MPEABSIBIIEMBIMUA CHCTEME.
Ecnu onHOBpeMeHHOE BBITIOJHEHUE dTHX TPEOOBAHUN HEBO3MOXKHO,
TO CIIeyeT OTKa3aThCs OT OJHOrO U3 TpeOOBaHUIL.

7.1.3. Ilonv3zoeamenvckue mpebosanus

[lonp3oBaTenbckue  TpeOOBaHUS K  CHUCTEME  JOJDKHBI
OMUCHIBATh (PYHKIMOHAIBHBIE W HEPYHKIHOHAIBHBIE CHCTEMHBIC
TpeOOBaHUs TaK, YTOOBI OHU OBUIM MOHSATHBEI JJAXKE MOJIh30BATENIO, HE
UMEOLIEMY CHEeHANbHBIX TEXHHUYECKHX 3HaHWH. DTH TpeOOBaHUS
JOJDKHBI OMPEAEISITh TOIBKO BHEIIHEE MOBEICHNE CHCTEMBI, n30eras
MO0 BO3MOXHOCTH OMNpeNeNeHusT CTPYKTYPHBIE XapaKTEPUCTHK
cucrembl. [lonap3oBaTensckue TPeOOBAHUS TOJKHBI OBITH HATIMCAHBI
€CTECTBEHHBIM SI3BIKOM C HCIOJIB30BAHMEM IMPOCTHIX TaONHIl, a
TaKXKe HATJISIHBIX U MIOHSTHBIX JHarpaMm.

BwMmecte ¢ Tem npu onmcaHWM TpeOOBaHUI Ha €CTECTBEHHOM
SI3BIKE MOT'YT BOSHHKHYTbH Pa3U4HbIC MPOOTIEMEI.

1. Omcymcmeue uemxocmu u3noxcenus. VIHorna Henerko
U3TIOKUTH KaKylo-JIN0O MBICITb €CTECTBEHHBIM SI3IKOM YETKO
W HEIABYCMBICICHHO, HE CHelNaB IMph 3TOM  TEKCT
MHOTOCJIOBHBIM U TPYJHOUYHUTAEMBIM.

2. Cmewenue mpedoganuii. B monp3oBaTenbCKux TpeOOBaHUAX
OTCYTCTBYET YeTKOE pa3JielieHHe Ha (YHKIMOHAJbHBIE H
HeQYHKIMOHAIBFHBIE TPeOOBaHMS, Ha CHCTEMHBIE IEIH U
MPOEKTHYIO WH(OPMAIIHIO.

3. Obvedunenue  mpeboganuti.  HecKOIbKO  pa3sIUYHBIX
TpeOOBaHUI M CHCTEME MOTYT ONHUCBIBATHCSH KaK EIMHOE
MOJIb30BATENBCKOE TPEOOBaHME.

B nmokymenrte, coxaepxamieM TpeOOBaHHs K CHCTEME,
KeJaTenbHO OTAENATh IOJIb30BAaTENbCKUE TpeOoBaHMUsI OT Oonee
JIeTaIu3uPOBAHHBIX CHCTEMHBIX TpeOOBaHUIA. NHuaue
HEMOATOTOBJICHHBI  YWTATENb  TIOJNB30BATENbCKUX  TPeOOBaHUIMA
MOXET TIOTOHYTh B TEXHHYECKUX MOAPOOHOCTSIX, TMOHMMaHHUE
KOTOPBIX TPeOyeT OnpeaeeHHbIX MPO(eCCHOHATbHBIX 3HAHU.

UYroOBl CBECTH K MUHUMYMY HESICHOCTH IPU HAITUCAHUH
MOJIb30BATENBCKIX TPEOOBAHUH, PEKOMEHAYETCS PUACPKUBATHCS
MPHUBEACHHBIX HU)KE TPaBHII.



1. PaspaOoraiite craHmaptHyio ¢GopMy Ui 3alHCH
MOJb30BATENBCKMX ~ TpeOOBaHMH W HEYKOCHUTENBHO  ee
npugepxkuBaiitec. CranmapTHas QopMa 3amKcd  yMEHbBIIAeT
HESICHOCTH B (HOPMYJIHPOBKE TPEOOBAHUN W TIO3BOJISIET JIETKO MX
MpoBepuTh. PekoMeHayercs: BKIIIOYaTh B (POpMY 3alcy TPeOOBAHUS
HE TOJILKO caMy ero (hOpMYJIUPOBKY, HO €r0 00OCHOBAHHUE U CCHUIKY
Ha 0oJiee IeTAIM3UPOBAHHYIO CrIeU(DUKAIIMIO TPEOOBAHMIA.

2. Henaiite paznuure MeXAy OO0sM3aTeIbHBIMH U
OIKCATENILHBIMU TPEOOBaHUAMHU. 37eCh 0053aTEIbHBIM TPEOOBAHUEM
SBIISIETCSl HANMYME CPEACTBAa JOOABICHHS HOBBIX CTPYKTYPHBIX
JJIEMEHTOB, OMNHCATENbHBIM — ONHCAaHHWE I10CIEe0BATELHOCTH
nercTBUi monb3oBaTens. OnucaTenbHOE TpeOOBaHHE HE SIBIISETCS
abCOIOTHO HE00XOTUMBIM ULt peanu3anun JTAHHOTO
MOJIH30BATENBCKOT0 TPEOOBAHUS U PH HEOOXOIMMOCTH MOXKET OBITh

3. Ucnone3yiite pa3zHbie HauepTaHus mpudra {MoTyKHPHOE
W KypCHB) JJIsI BBIJICTICHHS KIIFOUEBBIX YacTei TpeOOBaHMUS.

4. Uz0beraiiTe 1Mo BO3MOXXHOCTH KOMIIBIOTEPHOTO »aproHa.
DTO He HWCKIIOYAaeT HCIOJIb30BaHUSI TEXHHMUYECKHX TEPMHHOB TOH
MpeAMEeTHON o0macTH, JUIS KOTOPOH pa3padaThiBaeTcs MPOrpaMMHOE
obecrieueHmue.

7.1.4. Cucmemnvie mpebdosanus. JloKkymenmupoganue
mpebosanuil

CuctemHble TpeOoBaHHsI — 3TO OoJsiee JeTalu3UpPOBAHHOE
OIMCAaHHE IMOJb30BaTENbCKUX TpeboBaHuid. OHU OOBIYHO CITyKaT
OCHOBOM JIJIsl 3aKJIFOUEHHsI KOHTpaKTa Ha pa3paboTKy MporpaMMHON
CHCTEMbBI M TO3TOMY JOJDKHBI MPEACTABISTh MAKCUMAIBHO MOJHYIO
ciequQuKaInio cucTembl B 1ei1oM. CHUCTeMHbBIE TPeOOBaHUS TaKKe
UCTIONB3YIOTCS B KadecTBe OTHpPAaBHOW TOYKM Ha  dTame
MPOCKTHPOBAHHUS CUCTEMBI.

CrennduKkanys CHCTEMHBIX TPeOOBAaHMI MOXKET CTPOUTHCS Ha
OCHOBE pa3IMYHBIX CHUCTEMHBIX MOJEJeH, TaKHX, KaK OObEeKTHas
MOJIeITb MJTH MOJIENTb TIOTOKOB JIAHHBIX.

Crerudukayyu CUCTEMHBIX TPEeOOBAaHMH YaCTO MHUILYTCS €C-
TECTBEHHBIM sI3bIKOM. HoO mcmonp30Banne eCTEeCTBEHHOTO SI3bIKA MO-
KeT IOPOAMTH OIpe/ieNeHHbIe TPOOIeMbl IPH HAMCAHUH JeTalu3u-
poBaHHOH crienudukanun. [IprMeHeHne ecTeCTBEHHOTO S3bIKa MO/~



pa3yMeBaer, 4To Te, KTO MHIIET CeNUPHKAINIO, H Te, KTO Ce YHTa-
€T, OTHH | T€ )K€ CJIOBA M BBIpKEHHs IOHUMAIOT OANHAKOBO. OTHa-
KO Ha CaMOM JieJle 3TO HE TaK, MOCKOJbKY €CTECTBEHHOMY S3BIKY
IIpUCYILA OIpeIeleHHas pasMbITOCTh NOHATHH. Benenctsue 3T0ro0
OIHO M TO e TpeOOBaHHWE MOXKET TPAKTOBATHCA Pa3HBIMHU JIIOJbMH
HO-pa3HOMY.

UroObl 130ekaTh MOZOOHBIX MPOOIeM, pa3paboTaHbl METO b
OIMUCaHUs TPeOOBaHUH, KOTOPBIE CTPYKTYPUPYIOT CHEU(PUKALUIO H
YMEHBILIAIOT Pa3MBITOCTh ONPEeNeHUH. ITH METObI MPEACTaBICHBI
B Tabm. 7.2.

Tabnuna 7.2 - Cnocobbl 3anucH crienudukaniii TpedoBaHu

CucremMa 3anmucu Onucanmne

CTpyKTYypUpPOBaHHBIM Hcnonp3oBanue ctanmapTHHIX GopM u
€CTECTBEHHBIN SI3BIK 1a0IOHOB TSl HATIMCAHUS CIICIIADUKAIIN
SI3BIKM omucaHus Hcnonp3oBanue cenuaibHBIX

IpOrpaMm CTPYKTYPHUPOBaHHBIX SI3BIKOB, MMOTO0HBIX

SI3BIKaM MPOTrPaMMUPOBAHUS, T€
cnemudukanys TpeOOBaHUIi CTPOUTCS HA
OCHOBE BBIOPaHHOH OrepanoHHON
MOJIEJIN CUCTEMBI

I'paduueckre HOTaLMH I'padudeckuii A3bIK, UCMOIB3YIOIIMN JIJIsT
orucanus (QyHKIIMOHAJIBHBIX TPeOOBaHMUIH
JMarpaMMBbI U OJIOK-CXEMBI, JIOTIOJTHEHHbIE
TEKCTOBBIMH NosicHeHnsIMU. Hanbonee
W3BECTHBIH ITPUMEpP TAKOro rpa)uueckoro
SI3pIKa — AUArpaMMBbI CTPYKTYPHOTO
aHasnm3a u npoekruposanus [10 (SADT)

Maremaruueckne DTO CHCTEMBI HOTAIMH, OCHOBaHHbBIE Ha
cnenuduKanyu MaTeMaTH4eCKUX KOHIENIUIX, TAKNX, KaK
TEOpHsl KOHEYHBIX aBTOMATOB HJIM TEOPHS
MHOXECTB. DT0 (hopMar30BaHHAS
OJTHO3HAYHAs M JIMIIEHHAS JIBY-
CMBICJIEHHOCTH 3aIIMCh CUCTEMHBIX
TpeOoBanuii. OTHAKO MHOTHE 3aKa3UUKU
1O ne moHMMarOT GopMaTTbLHBIX
crienuQUKayii, BCIEICTBUE Yero BO3HH-
KaloT OIpeieJIeHHbIE ITPOOIeMBbI IIPH
3aKJIIOYEHUH KOHTPAKTOB Ha pa3paboTKy
MIPOrPaMMHBIX ITPOIYKTOB.




CTpyKTYpUPOBaHHBIA  S3BIK  CHEHUPHKAIMK  —  3TO
COKpalleHHasi opMa eCTeCTBEHHOTO S3bIKa, MpeaHa3HauYeHHAs JUIS
HanucaHus crnenudukanuu TpeboBaHui. JIOCTOMHCTBOM TaKoOro
nojaxo/la K HaNMCcaHWIO cheuuuKaluid SBISETCs TO, 4YTO OH
COXpaHsieT BBIPAa3UTETbHOCTh M MOHSATHOCTh €CTECTBEHHOTO SI3bIKa M
BMecTe ¢ TeM  (QopManu3yer  onucaHue — TpeOOBaHUI.
CTpYKTYpUPOBaHHOCTh SI3bIKa TIPOSBISIETCS. B  HUCIOJIB30BaHUH
CIeNUalbHOH TEPMHHOJIOTHH, & TaKKe NIa0JIOHOB JJIsi OMUCAHUS
CHCTEeMHBIX TpeOoBaHWHA. CTPYKTYpUPOBaHHBI S3BIK  MOXET
BKITIOYAThH SI3BIKOBBIE KOHCTPYKIIHMHU, B3ATBIE M3 SI3BIKOB IMPOTrpam-

st OIMCaHUsA CHCTEMHBIX TpeOOBaHU 4acTo
pa3pabaThIBAIOTCS CICIMAIbHBIC (OPMBbI U 11a0JI0OHBI. OHU JIOJKHBI
YUUTHIBaTh, HA OCHOBE YEro CTPOUTCS CHEeNU(HUKAIMsA: HA OCHOBE
O0BEKTOB, yIpaBIIIEMbIX CHCTEMOH, Ha OCHOBE (DYHKIMIA,
BBIMIOJIHSIGMBIX ~ CHCTEMOH, WJIM  Ha  OCHOBE  COOBITHIA,

CranmapTHbie (dopmel, UCTIOJIb3yEeMbIC JUIst
cnequpUIUPOBaHUS  (QYHKIHOHAIBHBIX  TPeOOBaHUH, JIOJKHBI
COZIepIKaTh CICAYIONIYI0 HH(opMaIHIo.

1 Onucanue QpyHKIMH WK 0OBEKTA.

2. Omnucanue BXOTHBIX JAHHBIX U MX HCTOYHUKH

3. OnucaHue BBIXOJHBIX JAHHBIX C yKa3aHUEM MyHKTa HX
Ha3HAYCHHS.
YkazaHue, 4To HeOOXOMMO JIJISl BBITOJIHEHUS (DYHKIIHH.
Ecmu ato cienudukanms GyHKINUN, HEOOXOAUMO ONMHCAHHE
MpEABAPUTENbHBIX  YCIOBHH  (NIPEAyClIOBHii), KOTOpBIC
JOJDKHBI  BBITIOJHSATHCS TEpe]] BBI30BOM (YHKUIUH, U
ONMCAaHHE 3aKIIOYUTENILHOTO  YCIOBHS  (IIOCTYCIIOBHS),
KOTOpOE JOJDKHO OBITh BBINMOJHEHO TMOCIE 3aBEpUICHUS
BBITIOJTHEHUST QYHKIIUH.

6. Omnucanue MoOOYHBIX 3PPEKTOB (E€CTH OHH €CTh).

Hcnonk3oBaHue CTpyKTYPUPOBAHHOTO SI3bIKa CHHUMAeT HEKO-
TOpbIe MPOOIEMbl, TPUCYIINE CeNU(UKAMSIM, HAIMCAHHBIM ecTe-
CTBEHHBIM SI3BIKOM, MOCKOJIbKY CHIYKAaeT "BapuaOenbHOCTH" CIelH-
¢ukanuu u Oonee 3(h(HEeKTUBHO ee CTPYKTypupyeT. Bmecre ¢ Tem
HEeKoTopast "pa3MBITOCTh" ONpeereHni U ONMUCaHuil B crienuguKa-
WU OCTaercs. AIbTEpHATUBON UCTIOIB30BaHHUIO CTPYKTYPHUPOBAHHO-
IO €CTECTBEHHOTO SI3bIKa MOXKET CIYXHTh CHEUATbHBINA SI3BIK OIMU-

o~



CaHMA CHeNu(HUKaNni, KOTOPBIH IOJHOCTHIO CHUMAeT MpobiIeMy
HEYETKOCTH omnucaHus TpeboBanuii. Ho ¢ apyroii cTOpoHBI, Hecre-
[UAKMCT HAWJIET TaKyr0 CHEU(UKAIUI0 TPYIHOW JJI YTCHUS U T10-
HUMaHHUS.

[onasnstomee OOJILIIMHCTBO pa3pabaTbIBaeMbIX
MIPOrpaMMHBIX CHCTEM JIOJI’KHBI B3aMMOJIEHCTBOBATD C APYTHMH, YKE
CYUIECTBYIOIIMMHU cHucTeMaMu. JlJs Toro 4TtoObl HOBas cHCTeMa
Moriia paboTaTh COBMECTHO C JPYTUMH CHCTEMaMH, HEO00XOAWMO
cnenuduIpoBaTh UHTEPPEHCH 3TUX cucTeM. Takue crenuuKanuu
CO3JaIOTCS HAa paHHEM JTame pa3paboTKH CHCTEM M BKIIOYAIOTCS
(oOblyHO B BHAEC TPWIOKEHHS) B CHEUU(UKAMIO CHCTEMHBIX

PaznuuaroT Tpu THINA crienuPUIUPYEMBIX HHTEP(EHCOB.

1. Ilpouedypnvie unmepgpeiicol, Koraa CyNIECTBYIOLIHE
MOJCUCTEMBI Tpe/yIararoT Habop CEpBHCOB, JOCTYIHBIX
MOCPEACTBOM BBI3BIBAEMOU MHTEP(EHCHON MPOLIETyPHI.

2. Cmpykmypvr  (unmepgheiicuvie  ¢hopmamsl)  OaHHBIX,
KOTOpBIE MEPECHUIAIOTCS OT OJHOM MOJCUCTEMBI K JIPYroi.
s onmcanus 3Toro THNa uHTepgdeiica Hanbonee MOAXOIAT
JrarpamMmsbl "CyITHOCTB-CBSI3b".

3. Cneyuansnbvle npedcmagieHus OAHHBIX, HATPUMED B BHJIE
YIOPSAI0UE€HHON MOCIeI0BaTEIbHOCTH ABOMYHBIX Pa3psIOB.

Jlokymenmupoeanue cucmemHsix

mpebosanuil
JlokyMeHT, cojiepxainiuii TpeOOBaHUs, TaKKE Ha3bIBAGMBIN
cnequduKanmueil CHUCTEMHBIX TpeOOBaHHW, — 3TO OQHIHATEHOE

MpeAnvcanne i pa3padOTYMKOB NpOrpaMMHOR cucteMbl. OH
COZIEP)KUT MOJIB30BAaTEIbCKUE TPEOOBaHUS M JIETAIU3UPOBAHHOE
ONMCaHWE CHUCTEMHBIX TpeOoBaHWi. B  HEKOTOpBIX ciryyasx
MOJIb30BATENBECKIE U CHCTEMHBIE TPEOOBAHHS MOTYT HE pa3inyarhbcs,
BBICTYIIAsl COBMECTHO B BUJIE OJHOPOJHOIO OIMCAHUA CUCTEMBI. B
JpYruX Ccllydasix [OJb30BaTeNbCKUe TPeOOBaHMUS TMPHUBOMASATCS BO
BBEACHUHM JOKyMeHTa-crienudukanud. Eciam ollnee KOIUYeCTBO
TpeOOBaHUI BENUKO, IETATM3UPOBAHHBIC CHUCTEMHBIE TPEeOOBaHUS
MOT'YT OBITh TIPE/ICTAaBIICHbI B BUJIE OTAEIBHOTO JOKYMEHTA.

CuctemHylo crnenupUKalMI0 YATAET MHOXKECTBO pa3HbIX
JIFOJIeH, HAYMHAs OT BBICILErO PyKOBOACTBA KOMIIAHUM — 3aKa34MKa
CHCTEMBI M 3aKaH4YHBasl PAIOBBIM pa3pabOTINKOM CHCTEMBI.

MoxHO chopMyIHPOBAThH MIECTh YCIOBHH, KOTOPBIM JIOJKHA



COOTBETCTBOBATH CHENU(PUKAIHS TPOTPAMMHOI CHCTEMBI.

*  OnuceiBaTh TOJBKO BHEIIHEE TIOBEACHHE CHCTEMBI.

*  VYka3blBaTh OTpaHUYCHHS, HAKIIaIbIBAEMbIE Ha TPoLIecC

peau3ayy CHCTEMBI.

* IIpenycMmarpuBaTh BO3MOXHOCTb BHECEHHSI U3MEHEHUN B

crnenudukamo.

*  CuyXuTb CIIpaBOYHBIM CPEACTBOM B IpoIIecCe

CONPOBOXKJICHHUS CHCTEMBI.

*  OroOpaxarb BeCh KU3HEHHBIN IUKI CUCTEMBI.

* [IpemycmaTpuBaTh PEAKIUIO CHCTEMBI U TPYIIIbI

CONPOBOXK/ICHHS Ha HEMpeIBUACHHBIC (HEITaTHHIC)

MHorue opranu3anuy pa3padoTain COOCTBEHHBIE CTaHIAPTHI
JOKyMeHTHpoBaHus crienudukanuy. Hanbosee u3BecTHBIN CTaHAAPT
pa3pabotan IEEE u Haszeiaercs IEEE/ANSI 830-1993.

JaHHBIA CTaHJApT MNOPEAIoNaraer ClEAYIUIYI0 CTPYKTYpY
cnenudurarym.
1 Bsexnenue

11 Uenu noxymenra

12. HasnaueHue mporpaMMHOro MPOAYKTa

1.3. OmnpeneneHusi, akpOHUMBI 1 A00pEBUATYPHI

14. Camcok auTepaTypbl U APYTHX HCTOYHHUKOB

15. 00630p crenudpukanum
2. Oouee onucanmne

2.1. Onucanue MporpaMMHOIO MPOAYKTa

2.2. OyHKOMH MPOrpaMMHOIO MPOJYKTa

2.3. Tlonp3oBaTenbCcKhe XapaKTEPUCTHKH

2.4. OOmwme orpaHYCHUS

2.5. OOocHOBaHUs, PEATIOJIOKEHUS U JIOMYIICHUS

Cneyugurkayus mpedoeanuii 0xBaTbiBaeT (YHKIHOHAIIb-
Hble, HeQYHKIIMOHAIIbHBIE 1 MHTEp(eiicHbie TpeOoBaHUs. DTO HaU-
Oornee 3HAUMMAas 4acTh JOKyMEHTa, HO BCIICACTBUE KpaiiHe MINPOKO-
ro Juarna3oHa BO3MOXKHBIX TpeOOBaHWH, NPEABIBIAEMBIX MPO-
TpaMMHBIM CHCTEMaM, B CTaHJapTe HE ONpe/eNieHa CTPYKTypa 3TOro
paszena. 31ech MOTYT OBITh JTOKYMEHTHUPOBAaHBI BHEIIHWE HHTEP-
¢eiicel, onrcaHbl PYHKIIMOHAIHHBIE BO3MOKHOCTH CHCTEMBI, TIPUBE-
JICHBI TPeOOBaHUS, OMNPEACIAIONINE JIOTUYECKYI0 CTPYKTYypy 0a3
JaHHBIX, OTPaHUYCHUS, HAKJIAJAbIBAEMble HA CTPYKTYpPY CHCTEMBI,
OIMCaHbl HHTETPALMOHHBIE CBOMCTBA CHCTEMBI BCE €€ KaueCTBEHHbBIC



XapaKTePUCTHUKHU.
B Ta6n. 7.3 omucaHbl BO3MOXHBIC Pa3zeibl CHEIH(pUKAIUH,

IIOCTPOEHHOU Ha ocHoBaHuM cranjpapta IEEE.

Tab6muna 7.3. Ctpykrypa crieriudukanuu TpeOoBaHMi

Paznen Onucanune

IIpenucioBue 3nech onpeaensercs Kpyr JUll, Ha KOTOPBIX
paccunTaH 1aHHBIH T0KyMeHT. ONMChIBarOTCS
TIpe/BIIYIINE BEPCUH Pa3padbaThIBAEMOro Ipo-
IPaMMHOTO IIPOIYKTA, a TAK)KE N3MEHEHNS,
BHECEHHBIE B KaXXIyI0 Bepcuro. Jlaercs
000CHOBaHUE /IS CO3AaHUSI HOBOU BEPCHH

Beenenue 3neck Oosee pa3BepHYTO 0OOCHOBHIBAETCS
HEOOXOANMOCTb CO3/JaHUS

cucreMbl. KpaTko nepedncistorcst CHCTEMHBIE
(GyHKIMU 1 00BsICHIETCS, KaK cucrema Oyner
paboTaTh COBMECTHO C IPYTUMH CHCTEMaMH.
J1o/KHO OBITH IOKA3aHO, KaK pa3padoTKa CHCTEMBI
"BrichIBaeTCA" B OOIIYIO0 OM3HEC-CTPATETHIO
KOMITaHWH, 3aKa3bIBAIOIIEH MPOrpaMMHBIH

I'noccapuit JipeayKDIIcaHue TEXHUUECKUX TEPMUHOB,

HCTONB3yEMBIX B IOKYMEHTE. 37eCh HE JeIacTcs
KaKHX-JTHOO0 MPEIONOKEHUI 00 YpOBHE 3HAHUIA
WJTH TIPAKTUIECKOM OITBITE YUTATEIIS IOKYMEHTA

[Monmp3oBaTenbeKue OnHCHIBAIOTCS CEPBUCHI, MPEIOCTABIIIEMbIE
TpeGoBaHUsA MOJTE30BATEIAM, U He() yHKITHOHATIBHBIE CHCTEMHBIE
TpeOOBaHUSA. DTO OMUCAHUE MOXKET

OBITh C/IENIAHO Ha €CTECTBEHHOM SI3BIKE C
HCIIOJIb30BAHUEM JUArpaMM, OJIOK-CXEM U JIPYTUX
(hOpM 3amKCH, TOHATHBIX 3aKa3YMKy POrPaMMHOMN
CHCTEMBI. 3/1ECh TAKXKE JOJKHBI ObITh PUBEIECHBI
CTaHaPThl HAa MPOrPAMMHBIN MPOIYKT U MPOLIECC
ero pa3paboTku

CucreMHast apXuTcKk | 3/1ech NPUBOJUTCS BHICOKOYPOBHEBOE

Typa Mpe/ICTaBJIEHUE BO3MOXHOW CUCTEMHON
APXUTEKTYPHI C YKa3aHUEM, KaK paclpe/esIeHbI
CHUCTEMHBIC (DYHKITUH 110 KOMIIOHEHTaM CHCTEMBI.
O0s13aTETBFHO TOJKHBI OBITH BBIJICTICHBI IIOBTOPHO
UCTIOJIb3yeMBIE (T.€. yXKe CYIIECTBYIOIIUE) KOMIIO-

CucreMHBIC HeypoOHO onMChIBaOTCS () YHKIIMOHATBHEIC U HE-
TpeOOBaHUS (¢ yHKIIMOHATBHEIC TpeOoBanus. Eciim HeoOXoamumo,




HeyHKIMOHAIIbHBIE TPEOOBAHUS JOMOIHSIOTCS
OITMCaHNeM MHTEP(ENCOB APYTUX CHCTEM

CucTeMHbBIE MOIEITH

31eck NpeacTaBIeHO HECKOIBKO CHCTEMHBIX
MOJIeIICH, TOKA3bIBAIOIINX B3aUMOOTHOIICHHUS
MEX]Iy CHCTEMHBIMU KOMIIOHEHTAMH U MEX]TY CUC-
TEMOU U €€ OKPY)KCHHUEM. DTO MOTYT OBITH
00BEKTHBIC MOJICIIY, MOJICIH ITOTOKOB JIAHHBIX FTH
MOJIENTU TaHHBIX

IBOJIONHUS CUCTEMBI

HpI/IBOI[HTCH OCHOBHBIC MIPEATIOIOKCHUA u
JOMyHICHUA, Ha KOTOPBIX 6a3I/IpyeTCH cucrteMa, a
TAKXC OXUIAaCMBIC (HpOFHO3I/IpyeMHe) HU3MCHCHUA
B anmapaTHbIX CpE€ACTBaX, B HOTpe6HOCTHX
MOJIb30BaTesIeH U T.II.

[Ipunoxenus

3/1eCh MPUBOJIUTCS CIICIIUATN3UPOBAHHAS
UHpOPMAIIUS, OTHOCSINASACT

K pa3pabaThiBacMOM CUCTEME, HATIPUMED OITUCAHUE
arnmapaTHBIX CPEACTB WK 0a3bl TAHHBIX, C
KOTOPBIMH JIOJDKHA paboTath cuctema. [Ipu
OIMCAHWH aNIIaPaTHBIX CPEICTB HEOOX OAUMO
MOKa3aTh MUHUMAJIBHYIO H ONTUMAJIEHYIO
KOH(UTypaIryu, Ipu KOTOPBIX MOXKET padoTaTh
mporpaMMHas cuctema. Omnucanue 6a3bl JAHHBIX
JIOJDKHO OTOOpaXKaTh JIOTHYECKYIO CTPYKTYPY
JIAHHBIX, C KOTOPBIMU OyzeT paboTaTh CUCTEMA, U

Vkazarenu

B noxymeHTe BO3MOXKHO UCIIOIb30BaHHE
pa3IMYHbIX yKa3aTene. ITo

MOXeT OBbITh OOBIYHBIN al(haBUTHBIA yKa3aTelb,
yKaszaTenb AuarpamM WM yKa3aTelnb CHCTEMHBIX

G yHKIMH

Koneuno, wuH(opmamus, BKIHOUacMas B CHEHHU(UKAIINIO,
3aBUCHUT OT THUIIa pa3pabaThIBAEMOro MPOrpaMMHOI0 00ECIICUeHUS U
OT BBIOPAaHHOM TEXHOJIOTUH pa3paboTku. J[jist O0NBIIUX JOKYMEHTOR
HEOOXOJMMO JIeNaTh OIJIABJICHUE W TIOJPOOHBIC YKa3aTenu Jis
MOMCKa He00X0AMMOH HH(popMaIHy.




7.2. Pazpabomka mpeGosanuii K NPOZPAMMHOMY o0becneueHuio
UHDOPMAUUOHHOIUL cucmembl
7.2.1. Ananuz 603mM0iuCcHOCIU 8bINOSIHEHUSA

Pa3paborka TpeOoBaHMiIIT — 3TO TPOIECC, BKIFOUAIOIIHI
MEpOIPHUATHS, HEOOXOUMBIE AJISI CO3/IaHUSI M YTBEPIKACHHUS TOKY-
MEHTa, COJIepKaIero crennupUKaI0 CACTEMHBIX TpeOOBaHUH.

PaznuuatoT dYeThlpe OCHOBHBIX JTama Ipolecca pa3padoTKH
TpeGoBaHMii:

» aHaJN3 TeXHUYECKOH OCYIECTBUMOCTH CO3/IaHUS CHCTEMBI,

» (dopmupoBaHue U aHAIM3 TPEOOBAHMIA,

» crneuuduuupoBaHue TpeOOBAHUIA,

» CO3[aHHE COOTBETCTBYIOLICH [OKYMEHTAIlMH, a TaKKe

aTTeCTaIUs 3TUX TPEOOBAHMIA.

Ha puc. 7.2 nmoka3aHbl B3aUMOCBSI3M MEXJY 3THUMHU 3TalaMu U
JOKYMEHTBI, COPOBOXKIAIONINE KaXKIBII ATl Mmpolecca pa3paboTku
CHCTEMHBIX TpeOOBaHUH.

L

[

Pucynok 7.2 - Tlpomecc pa3paborku TpeOOBaHMI

JIJiss HOBBIX TIPOTPaMMHBIX CHUCTEM IMPOIEeCC pa3padboTku Tpedo-
BaHUU JIOJKEH HAYMHATBCS C aHaJM3a ocyllecTBUMOCTH. Hauanom
TAKOTO aHaju3a SBJsIeTCS o0llee OMMcaHhe CUCTEMBI U €e Ha3Haye-
HUS, a Pe3yJbTaToOM aHainu3a — OTYeT, B KOTOPOM JOJIKHA OBITh
4eTKas peKOMEeHJAlMs, MPOAOJDKATh MM HET IMpolecc pa3paboTKu
TpeOOBaHUI MpoeKTUpyeMoi cucteMbl. [Ipu mpoBeneHnH aHaimza



OCYLIECTBUMOCTH PELIAIOTCS CIEAYIOLIHE BOIPOCHL:

1 OrtBeyaer oM cucTeMa IMOCTABJICHHBIM IIEJISIM 3aKa34rKa U

pa3pabotuuka?
2.  MOXHO JI1 peaau30BaTh CUCTEMY, HCIIOIb3YS
CYIIECTBYIOIIME HA JAHHBIM MOMEHT TEXHOJIOTHH U HE
BBIXOJIS 32 MPEJIEITbl 3aIaHHON CTOUMOCTH ?

3. MoxHO 1 00BEIMHUTH CHCTEMY C APYTHMH CHCTEMaMH,
KOTOPBIC YK€ IKCILTyaTUPYIOTCS?

Kputnueckum  siBiisiercss  BOmpoc, Oyner Jm  cucTeMa
COOTBETCTBOBATh MeisM. Eciiv cucremMa HE COOTBETCTBYET 3THUM
LIEJISIM, OHA HE MPEJICTaBIsSeT HUKAKON IICHHOCTH.

BeimonHenne aHamm3a OCYHIECTBUMOCTH BKIIIOYAaeT cOOp H
aHaim3 uwHpopManmuu o Oyaymed CcucTeMe W HalUCaHHe
COOTBETCTBYIOIIEro oryera. CHavyana ciedyer ONpeNelnTh, Kakas
MMEHHO WH(popManus HeoO0Xoauma, YToObl  OTBETUTh  Ha
MTOCTABJICHHBIE BBIIIE BOPOCHI.

[Tocne oOpaboTku coOpaHHOI WH(GOPMALIMU TOTOBUTCS OTYET
M0 aHaJIM3y OCYIIECTBUMOCTH CO3JaHHS CUCTEMbl. B HEM JOJIKHBI
ObITh  JaHBl  PEKOMEHJAIIMM  OTHOCUTEIILHO  IPOIODKECHUS
pa3paboTKu cucTeMbl. MoOryT OBITh TPEUIOKEHBI W3MCHEHHSI
Orokera W rpadguka pabOT 1O CO3JIaHUI0 CHCTEMbI MU
MPEbSIBICHBI 00JIee BHICOKKE TPEOOBAHUS K CHCTEME

7.2.2. @opmuposanue u ananuz mpedoeanuil

[locne BBIMONHEHHs aHalM3a OCYHIECTBUMOCTH CJEIYIOIIHM
ATaroM Ipoliecca pa3paboTku TpeOOBaHUM SBisieTcs (popMHupoBaHUe
u aHanu3 TpeboBaHuii. Ha 3ToM aTame komannma paspaborunkos [10
paboTaer ¢ 3aKa3uMKOM M KOHEYHBIMH MOJIb30BATEISIMUA CHCTEMBI
JUIT  BBUSICHEHMSI OOJIaCTH TPUMEHEHMsI, OIMHCAHUS CHCTEMHBIX
CEpPBHCOB, OINpPEACICHHS pPEKUMOB pPa0bOThl CHCTEMBI H  CE
XapaKTEPUCTHK BBITOTHEHHS, alllIAPaTHBIX OTPAHUICHUH U T.]I.

B nponiecc hopmupoBanus TpeOOBaHM MOTYT ObITh BOBJICUCHBI
JIIOJM pasHbIX mpodeccuii. B HeM mpUHUMAIOT y4acThe KOHCYHBIC
MOJIb30BATENH, KOTOPbIe OyAyT paboTaTh ¢ CHCTEMOM, MHIKECHEPHI,
KOTOpbIE pa3pabaThiBalOT U IKCILUTyaTHPYIOT MOJOOHBIC CHUCTEMBI,
MEHE/KEPhI, CHEIHAIMCTBl 110 TPEAMETHONW obiactu, The Oyner
9KCITyaTUPOBATHCS CHCTEMA.



[pouecc popmupoBanus 1 aHamu3a TpeOOBAHHUI JOCTATOYHO

CIIOXEH MO PSITy TPUIHH.

1. Jluna, y4actByroume B (pOpMHUPOBaHUN TPeOOBAHUIA, 4aCTO
HE 3HAIOT KOHKPETHO, YEr0 OHU XOTAT OT KOMIBIOTEPHOM
CHCTEMBI, 3a MCKIIOUEHHEM HanOojaee OOIIMX ITOJIOXKEHHIA;
UM TpPyOHO CQOPMYIUPOBaTh, YTO OHU OXKHJAAIOT OT
CHCTEMBl; OHH  MOTYT  MpPEObsBISATH  HEepealbHbIe
TpeOOBaHUs, TaK KaK HE IMOJ03pPEBalOT, KAaKOBa CTOMMOCTh

2. Jluma, ydvactBytomme B (OPMHpPOBaHHM TPEeOOBAHUIA,
BBIpAKAIOT B O3TUX TPeOOBaHHMAX COOCTBEHHBIE TOYKH
3pEeHUs1, OCHOBBIBASICH 1A INYHOM OITBITE PabOTHI.

3. Jluma, yvactBytomme B (OPMHpPOBaHHM TPEeOOBAHUIA,
UMEIOT Pa3UYHbIe TPEINOYTCHUSI U MOTYT BBIPaXKaTh HUX
pasHbIMH criocobamu. Pa3paboTuMku ITOMKHBI ONpENEeTnTh
BCE MOTEHIMalbHble MCTOYHUKUA TPeOOBaHWH M BBLICIUTH
0011IMe U IPOTUBOPEUNBBIE TPEOOBAHUSI.

4. Ha TpeboBaHMsA K CHUCTEME MOTYT BIHSTH MOIUTHYECKHE
¢daktopel. OHM MOTYT HCXOIUTh OT PYKOBOAWTENEH,
KOTOpBIE MPEIbABISIOT TPeOOBaHUS TOJNBKO sl TOTO,
9TOOBI YCHIIMTH CBOE BIIMSIHUE B OpTaHU3aIHH.

5. DOxoHOoMHYecKass OOCTaHOBKa, B KOTOPOH MPOMCXOIUT
(hopmupoBanue TpeOOBaHUM, HEU30EKHO OYIET MCHSITHCS B
XO/Ie BBIMONIHEHHWs 3Toro mponecca. CrleqoBaTensHO, U
BaXHOCTh OT/ENBHBIX TpPeOOBaHUI MOMKET H3MEHSTHCS.
HoBbie TpeOoBaHWsi MOTYT OBITH BBIABHHYTHI HOBBIM
JUIIOM, C KOTOPBHIM II€PBOHAYAIBHO HE KOHCYJIBTHPO-

O6o00menHast Mozenb mporecca (HOpPMUPOBaHHA M aHAIU3a

TpeOoBaHui TmokazaHa Ha puc. 7.3. Kaxpas opraHuzanus
WCIONb3yeT COOCTBEHHBIM BapUaHT 3TOW MOJEIH, 3aBUCAIIMNA OT
"MecTHBIX" (pakTOpoB: ombITa pabOThl KOJUIEKTHBA Pa3pabOTYHKOB,
THTA pa3pabaThIBaeMOI CUCTEMBI, HCIIOIB3yEMbIX CTAHIAPTOB H T.JI.
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Pucynok 7.3 - [Iporiecc popmupoBanust u aHaim3a TpeOOBaHHUN

[Tporecc popmupoBaHus 1 aHAIKM3a TPEOOBAHUIT TPOXOAUT
4epe3 psijl ATarnoB:

1 Auanuz npeomemnou obracmu. AHaAIUTHKY JTOJDKHBI
W3YYUTh MIPEAMETHYIO 00J1acTh, T1e OyaeT
9KCITyaTUPOBATHCS CHCTEMA.

2.  Cobop mpebosarnuii. ITO MPOIECC B3aUMOJICHCTBUS C
nunamMu, GopMHpYIOIIMMHU TpedoBaHus. Bo Bpems aToro
mpoliecca MpoAoKaeTCst aHAIN3 IPEAMETHON 00macTH.

3. Knaccugurayus mpebosanuil. Ha 3Tom stane
OechopmMenHbIil Ha0Op TpeOoBaHMIA TpeoOpa3yeTcs B Jio-
TMYECKH CBSI3aHHBIC TPyl TPEOOBAHUIA.

4. Paspewenue npomugopeyuii. bes comHeHus1, TpeOOBaHUS
MHOTOYHCIICHHBIX JIHII, 3aHATHIX B poOLecce
¢dbopmupoBaHus TpeOOBaHMA, OyyT MPOTHBOPECUUBBIMH.
Ha sToMm atamne onpenenstoTcs U pa3penaroTcst
MPOTHUBOPEUHS TAKOTO POJIa.

5.  Hasuauenue npuopumemos. B nrobom Habope Tpedopa-
HUH olHU U3 HUX OyayT OoJee BaxHbI, 4yeMm apyrue. Ha



9TOM dTare COBMECTHO C JTHUIIAMH, HOPMHUPYIOIIMMHU Tpe-
OOBaHUs, ONIPEACIAIOTCS HauboJiee BaXKHbBIC TPEOOBAHMSI.
6. [lposepxa mpebosanui. Ha 3ToM dTane onpenensercs ux
MOJTHOTA, TIOCIIEIOBATENBHOCTE M HEMPOTHBOPEYHBOCTb.
Takum oOpa3zom, mporiecc (GOPMHUPOBAHUS H  aHaU3a
TpeOOBaHUM ITUKIMYECKHIA, ¢ O0OpATHOW CBSI3bIO OT OJIHOTO 3Tara K
npyromy. llukn HaywHAeTCs ¢ aHanMM3a MPEIMETHON 00JacTH U
3aKaH4YMBaeTCS NpPOBEpKod TpeOoBaHuii. [loHnmmaHue TpeOoBaHMIA
MPEIMETHON O0JIACTH YBEJIMYMBACTCS B Ka)KJOM IIMKIIC IMpollecca
(hopmupoBaHus TpeOOBaHUIA.

7.2.3. Coznacosanue mpedosanuil

CornacoBanue (aTTecTalnus) 10KHA TPOJEMOHCTPUPOBATH, YTO
TpeOOBaHUsl JCHCTBUTENBHO ONPEACISIOT Ty CHCTEMY, KOTOPYIO
XOo4eT HMMeTh 3aka3uuk. [IpoBepka TpeOOBaHWI BakHa, TaK Kak
OomMOKM B clequpHUKanud TpeOOBAaHUI MOTYT TIPUBECTH K
nepeieNnKe CUCTeMbl ¥ OOJIBIINM 3aTpaTaM, eciii Oy yT OOHapYKEHBI
BO BpeMsl mpoiiecca pa3paboTKK CUCTEMBI MIIK TOCTie BBEICHHS e B
skcrutyatanuio. CTOMMOCT BHECEHUS! B CHCTEMY HW3MEHEHUH,
HEOOXOJMMBIX JUIS YCTPaHEHHUs OIMMOOK B TPeOOBaHUSIX, HAMHOIO
BBIIIIC, yeM HCIIPABJICHUC OHII/I6OK IMPOCKTHPOBAHUA HJIN
koaupoBanus. [IpuunHa B TOM, 4TO U3MEHEHHUE TPEOOBAHUIN OOBIYHO
BJeYeT 3a CcOOOH 3Ha4YHWTENbHBIE U3MEHEHUS B CHCTEME, MO0Cie
BHECEHUS KOTOPHIX OHA JIOJDKHA MPOUTH MMOBTOPHOE TECTHPOBAHUE.

Bo Bpems mporiecca aTrecTali JIOJKHBI OBITH BBITOJHEHBI

pa3IMYHbIC THITBI TPOBEPOK JOKYMEHTAIIMU TpeOOBaHMIA.

1. Ilpogepxa npasurvnocmu mpebosanuti. Ilomb3oBaTenb
MOXET CYHMTaTh, YTO CHCTeMa HeoOXoauma  AJs
BBITIOJIHEHUSI HEKOTOPBIX OIpe/ieNleHHbIX GyHKIuH. OqHaKko
HaﬂbHeﬁHIHe PaSMBIIJICHUSA W aHAJIU3 MOI'YT IMPUBECTU K
HeO6X0[H/IMOCTI/I BBCACHUA OOIIOJHUTCIIBHBIX HJIIM HOBBIX
¢ynkumii.  CucteMbl  TpeAHa3HAa4YeHbl JUIS  Pa3HBIX
MOJIBb30BaTENEH C Pa3TMYHBIMU TOTPEOHOCTSIMH, U TIO3TOMY
Habop TpeOOBaHMI OyAET MPEACTABIATh COO0M HEKOTOPBIH
KOMIIDOMHCC ~ MEXIy TpeOOBaHHMSIMH  MOJb30BaTENeH

2. Ilposepxa na uenpomusopeuusocms. Crenudukanus Tpe-
OOBaHW HE JODKHA COACPKATh MPOTHBOPEYMIl. ITO O3HA-
Yaer, 4To B TPEOOBAHUSIX HE JIOJKHO OBITh MPOTUBOPEUAIIUX



JIpYT APYry OrpaHUYEHUN WIIM PA3JIMYHBIX OMUCAHHUI OJHOU
U TOH K€ CUCTEMHOH (PyHKIIHH.

Ilposepxa mna nonwomy. Chenudukanus TpeOOBaHUMN
JOJDKHA COJIepKaTh TPeOOBaHUS, KOTOPhIE ONMpENENIIioT Bce
cucTeMHble (YHKIMM H OrpaHWYEHHs, HajaraeMble Ha
Ilposepxa mna evinonnumocms. Ha ocHOBe 3HaHHA
CYIIECTBYIOIIMX TEXHOJOIHH TPEOOBAaHUS JIOJKHBI OBITh
MPOBEPEHbI HA BO3MOXKHOCTb MX PEATbHOTO BBIIIOIHEHHUS.
31ech Takke MPOBEPSIOTCS BO3MOXKHOCTH (PMHAHCHPOBAHHS
U Tpaduk pa3pabOTKU CHCTEMBI.

CyllecTByeT psijJi METO/IOB aTTeCTAI[MK TPEOOBAHMIA, KOTOPhIS
MOKHO HCIIOJb30BaTh COBMECTHO UIIN Ka)KI[LIfI B OTACIIBHOCTH.

1

0630p mpebosarnuil. TpeOOBaHUS CUCTEMHO aHATM3UPYIOTCS
pelieH3eHTaMu. DTOT IMpolecc 00CyKAaeTcs B CeNyIOIeM
paszerne.

Ilpomomunupoeanue. Ha 3TOM >Tane mpoOTOTUII CUCTEMBI
JEMOHCTPUPYETCSl KOHEYHBIM TIOJb30BATESIM M 3aKA3UHKY.
OHH MOTYT SKCHEPHUMEHTHPOBATH C OSTHM TPOTOTHUIIOM,
9T00BI YyOETUTHCS, UTO OH OTBEUAET UX MOTPEOHOCTSIM.
I'enepayusa mecmoguix cyenapues. B uneane tpeboBaHUs
JOJDKHBI OBITH TAKUMH, YTOOBI UX PeaTM3alUI0 MOKHO OBLIO
npoTrecTHupoBaTh. Eciam TecThl it TpeOOBaHUI pazpabaThl-
BalOTCAd KaK 4YacTh Ipoliecca aTTecTallMM, TO YacTo 3TO
MO3BOJISICT OOHAPYKUThH MPOOJEeMbI B crieiupukanuu. Eciau
TaKhe TECThl CIOKHO HWIJIM HEBO3MOXKHO pa3padoTarh, TO
O0BIYHO ATO O3HAYAET, YTO TPEOOBAHUS TPYIHO BBITOTHHUTH
U TIOATOMY HEO0OXOJIUMO HX TIEPECMOTPETb.
AemomamusuposanHvlli  AHANU3 ~ HENPOMUBOPEUUBOCTIU.
Ecnu TpeGoBaHus mpencTaBieHbl B BUAE CTPYKTYPHBIX WIIN
(OopMaNbHBIX CHCTEMHBIX MOJIENEH, MOXKHO HCIIONb30BaTh
nHcTtpyMmeHTanbHele  CASE-cpenctBa i NPOBEPKHU
HEMPOTUBOPEUNBOCTH MojeNell. DTOT Mpolecc MOoKa3aH Ha
puc. 74. na  aBTOMaTU3UPOBAHHOW  IPOBEPKU
HEMPOTHBOPEYMBOCTH HEOOXOIUMO TIOCTPOUTH 0a3y TaHHBIX
TpeOOBaHUI W 3aTeM NPOBEPUTH BCE TPEOOBAHUS B ITOM
0a3e gaHHBIX. AHANMM3aTOp TPEOOBAHUI TOTOBUT OTYET 000
BCeX O0HAPYKEHHBIX MPOTHBOPEUHSIX.



Pucynok 7.4 - ABTOMaTH3MpOBaHHBIN aHATN3 HEMPOTHBOPEYHBOCTH
TpeOOBaHUiA

TpynHocTn atTecTanuu TpeOOBaHHWH HENb3s HENOOICHUBATD.
[IpogemoHCcTpUpOBaTh,  YTO  BCE  TPEeOOBaHHS  OTBEYANOT
MOTPEOHOCTSIM TOJIB30BaTells, O4eHb TPyAHO. [lonb30BaTenu AOMmK-
Hbl TPENCTaBUTh CUCTEMY B JICHCTBHUM M BOOOpa3WTh, KakK 3Ta
CHUCTEeMa BIIMIIECTCS B MX PaboTy. DTO TPYAHO MPEACTABUTH JaXKe
KBaHI/Iq)I/IHI/IpOBaHHLIM crenuainucraM, HE TOBOpA YKE O IMOJIB30-
BaTeNsX CHCTeMBbl. B pesynbraTe arrectaniuu TpeOOBaHUU peaKo
OOHApYKUBAIOTCI BCE MPOOJIEMBI CHUCTEMHOM crenudukaimm,
MO3TOMY B HEll HeM30€XKHBI M3MEHEHUS JaXKe TOCJIE COTJIaCOBAHUS
Ynpasnenue mpebosanusmu

TpeboBanus k OonbimM cucremam [IO Hew3OexHO OyAyT
W3MEHATBCS B TIpolecce HX pa3paboTku. [IpUYMHBI  3TOTO
MHOTOYHCIIEHHBI U pa3Ho00pa3Hbl. OIHON U3 MPUYHH SBISETCS TO,
4TO BO BpeMs mpoiiecca coznanus [10 nonnmManue pa3paboTunKaMu
MOCTABJICHHBIX TIEPEl HUMU 3a/1au OyJ1eT HeU30SKHO MEHAThCS, YTO
BBI3bIBACT HEOOXOIMMOCTh BO3BPAIIICHUS K TPEOOBAHUSIM.

Kpome Toro, mis GONBIIMX MPOTPAMMHBIX CHCTEM, KOTOPBIE
MPUXOAAT Ha CMEHY ACHCTBYIOUIMM, JOJDKHA OBITH oOecreueHa mpe-



E€MCTBEHHOCTb. XOTsI MPOOJIeMBbl B pabOTe CO CTApOd CHUCTEMOH U3-
BECTHBI, TPYJIHO IPE/CKa3aTh, Kakod pQekT "yayuiieHHas" cucre-
Ma JacT AJs opraHu3anuu. Eciu KOHEuHbIe MONIb30BaTeNd UMEIOT
OITBIT pa0OTHI ¢ MOIOOHON CHCTEMOM, HOBbIE TPEOOBAHUS TTOSBIISIFOT-
Csl TIO psily IPUYHH.

1. bBompmme cucreMbl OOBIMHO HMMEIOT MHOTOOOpa3HBIN
KOHTUHIEHT I0/1b30BaTeNed. Pa3Hble MOIB30BAaTEIN HUMEIOT
pasnuyHble TPeOOBaHWS M TPHOPUTETHI, KOTOPHIE MOTYT
OBIThH MPOTUBOPEUNUBBIMU W HECOBMECTHMBIMH.
OxoHYATeNbHBIH  BAapHaHT  CHUCTEMHBIX  TpeOOBaHWH
MpeACTaBIsAeT HEM30EeKHBI KOMIPOMHCC MEXKIYy HHUMH,
KOTOpBI 4acTO MPUHHUMAETCS TOJIBKO Ha 3aKIIOYUTETEHOM
aTane pa3paboTKU CUCTEMBI.

2. 3aka3yMKH CHCTEMBI M CE MOJIb30BaTENH— PEIKO OTHHU U Te
ke oM.  3aKka3uukd  QOopMyNHpYIOT — TpeOOoBaHUS,
PYKOBOJICTBYSICh CBOMMH OpraHU3alMOHHBIMU 17§
OI0/UKETHBIME  OrpaHuueHussMH. OHH MOTYT BXOJAUTH B
MPOTHUBOpEUNE ¢ TpeOOBaHUSAMHU KOHEUHBIX MOJIH30BATENEH.

HenoBast cpema M TEXHUYECKOE OKPY)KEHHE CHCTEMBI
HU3MEHAIOTCS, YTO JOJKHO HAlTH oTpa)keHue B cucreme. Hanpumep,
MOXeET OBITh 3aKYIUIGHO HOBOE O0OpYAOBaHHME, MOXKET IOSBUTHCS
HEOOXOJMMOCTh COMPSDKEHHUST CHUCTEMBI C JIPYTUMH CHUCTEMaMH,
JIeTIOBbIE MIPHOPUTETHI OpPTaHM3alK MOTYT HM3MEHHUTHCS, OyIyT
BBEJICHBI HOBBIE 3aKOHOAATENLCTBO M CTAHJIAPTHI U T.J1. MI3MeHeHus B
amnmapaTHBIX CPEACTBaX 0COOEHHO 3aTparuBaloT He()yHKIIMOHAIBHBIC
CHCTEMHBbIE TpeOOBaHHA.

VYnpasienue TpeOOBaHMAMH— OTO MpOLECcC YIMpaBIeHUs
W3MEHEHUSIMH CHCTEeMHBIX TpeOoBaHmid. [Ipomecc ympaBieHus
TpeOOBaHUSMH BBITIONHSETCS COBMECTHO C APYTHMMH IMPOIECCaMU
pa3pabotku TpeboBanuii. Hauano storo mporecca riaHupyercss Ha
TO JK€ BpeMs, KOrja HauyWHaeTcsl NpOoIecc IepBOHAYAIBHOTO
(dhopMupoBaHus TpeOOBaHMIA, HEMOCPEICTBEHHO mporiecc
yIpaBJieHHs TPeOOBaHUSIMH JIOJKEH HAa4aThCs cpas3y Mociie TOro, Kak
YepHOBas Bepcus crienupuKanuy TpeboBaHni OyaeT roTosa.

[Mpu dbopmupoBaHun TpeOOBaHUII OCHOBHOE BHHMAaHHE COCpe-
JOTOYEHO Ha BO3MOXKHOCTSX cozfaBaemoro 10, memsx u apyrux
cucremax opranmuzauuu. [locne ¢popmupoBanusi TpeOOBaHUI TOCTH-
raercs Oojiee MIyOOKOE NMOHUMAaHUE MOTPEOHOCTEH MOJIb30BATENICH,



BCJIEJICTBHE YEro MOXKET BO3HHKHYTh HEOOXOANMOCTh B M3MEHEHHUU
paHee chopMySIUPOBAHHBIX TpeOoBaHMit. V3MeHeHHbBIE TPeOOBaHUS
OTCBUTAIOTCS 3aKa3YHKY ¢ OOBSICHEHHEM MPUYNHBI CACTaHHBIX H3ME-
HEHU.

Co3nanme OONBIION CHCTEMBI MOXKET 3aHATh HECKOJIBKO JIeT. 3a
3TO BpPEMS OKpY)KeHHE W TpeOOBaHHS K CHCTEME, HECOMHEHHO,
M3MEHSTCS, YTO TakXe MO/DKHO HAWTH OTpaXKeHHE B W3MEHEHHBIX
TpeOOBaHUSX.

C Touku 3peHHust pa3pabOTKu TPEOOBAHUS MOXKHO Pa3JIe/IUTh
Ha JIBa KJ1acca.

1. Hocmosunvie mpebosanus. ITO OTHOCUTEILHO CTAOUIbHBIC
TpeOOBaHUs, KOTOPbIE HUCXOAAT U3 OCHOBHOW JEATETHHOCTH
OpraHu3alMi W KacaroTCs HEMOCPEACTBEHHO MPEAMETHOM
o0Jiacty, Tae OyJeT SKCIUTyaTHPOBAThCS CUCTEMA.

2. Uzmensemvle mpebosanus. DT TpeOOBaHUS OTOOPAKAIOT
W3MEHEHU, C/IeIaHHBIE BO BPEMS Pa3pabOTKH CHCTEMBI MITH
MocJe BBOJA €€ B OKCILUTYyaTalHIo.

Tabnuna 7.4. Knaccuukanys n3MeHseMbIX TpeOOBaHHH

Tun Tpe6oBaHuii Onucanue
Henocrosinubie TpeboBaHusI, KOTOPBIC U3MEHSIOTCS U3-32
TpeboBaHUs U3MEHEHUHN B OKPYKEHUH CUCTEMBI
Heoxunanuo TpeboBaHusI, KOTOPEIC MOSIBIISIOTCS BO
BO3HUKAIOIINE BpeMsi pa3paboTKu cucTeMsbl. B mponecce
TpeboBaHUs MIPOEKTUPOBAHUSI MOXKET BOSHUKHYTh

HEO0XOIUMOCTH TOOABJICHUS HOBBIX
TpeOOBaHUH
Henpsimeie TpeOoBanus TpeboBaHusI, KOTOPHIC SIBISIOTCS

PE3yabTATOM BHEIPEHHUS KOMITBIOTEPHOM
CHCTEMBI, CIIOCOOHON M3MEHUTh OpraHn3a-
[MOHHBIE MPOIIECCHI ¥ MOKa3aTh HOBBIC
CHoco0bI paboThI, KOTOPBIE ITPUBEAYT K
HOBBIM CHCTEMHBIM TPeOOBaHHAM

Bropuussie TpeGoBaHMs TpeboBaHusl, KOTOPHIE 3aBUCAT OT
0COOEHHOCTEN TAHHOM CHCTEMBI UITH OT
pOOJIEM OpTraHU3AIUH




KonTpoabHbIe BONpockl

1. Oxapakrepu3yiite obmue TpedoBaHUS K HHPOPMAIIOHHOM
cHucTeMe
U3 HECKOIIBKUX.

2.U3 KaKux YpOBHEN COCTOUT apXUTEKTypa
WH(POPMAITMOHHON CHCTEMBI?

3.Uto Takoe  (QyHKUHOHANBHBIE, HEPYHKIHOHAIBHBIE
TpeOoBaHus U TPeOOBaHUS MPEIMETHON 00IacTH

4. Kak ¢popMHpYIOTCS MOIB30BATENBCKIE TPEOOBaAHMS?
KakoBa ponb cucTeMHBIX TpeOOoBaHMMH?
OnunmTe 0COOCHHOCTU JJOKYMEHTHPOBAaHUS TPESOOBAHMIA.
Uro npencraniser u3 ceds crenudukaiys TpedoBaHuii?
Kak ocymiecrensiercst popMupoBanue TpeOOBaHUN?
. KakoBbI OCHOBHBIC 3TaIbI aHAM3a TPEOOBAHMIA?

10 Kak ocymecTBiisseTcss COrjlacOBaHME U YIIPaBJICHHE
TpeGoBaHUsIMH?
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3akjaouenne

VY4ebHO-MeToIn4ecKoe Mocodre MOCBSMICHO HM3YYEHHIO OCHOB
aHanmm3a  TpebOBaHMH K  TPOrpaMMHOMY  OOECIeYeHHUIO
WH(POPMAITMOHHBIX CHCTEM MOHUTOPUHTA TEXHUUECKUX OOBHEKTOB.

Paccmorpenbl  Bompochkl  o0ecrieueHHs JKM3HEHHOTO —IUKIIA
MPOrPaMMHBIX MPOILYKTOB WH(POPMALIMOHHBIX CHCTEM,
MPEACTaBICHbl MOACIH CO3JaHHS HMH(POPMAIMOHHBIX CHCTEM, HX
0COOEHHOCTH, IOCTOMHCTBA M HEIOCTaTKH.

PaccMOTpeHBI OCHOBBI  CTPYKTYPHOrO Y (YHKIHOHAIBHO-
MmoaynpHOoro mpoektupoBanus MC. IlpuBeneHsl  MPUHIMUIIBI
CTPYKTYPHOTO  IOIXOAa,  IOCIENOBATEbHOCTh  MOCTPOCHUS
¢ynkiuonanpaoii Momenu MC. Paccmorpenst moxmenu  SADT,
DFD, workflow diagramming, WX cOCTaB, CXEMbl IOCTPOCHUS

O600miensl TpeboBaHHA K  MNPOrPaMMHOMY OOecIeueHHIO
WH(POPMAITMOHHON CHCTEMbI M pPaccMOTPEH MpPOIeCC aHalu3a
TpeOOBaHUI K MPOrpaMMHOMY OOeCTeueHUI0 WH(OPMAIMOHHOM
CHCTEMBI, a Takke (HOPMHPOBAHHS CHCTEMHBIX, MOJb30BATEIBCKHX,
(YHKLIMOHAIBHBIX u He(hyHKIIMOHATIBHBIX TpeOOBaHUH,
JIOKYMEHTHPOBaHHS TPEOOBAHUIA, OLICHKH MX BBITIOTHAMOCTH .
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