OEJIEPAJTBHOE ATEHTCTBO CBA3U
CEBEPO-KABKA3CKHI ®UITAAJ
OEJNEPAJTBHOI'O 'TOCYJAPCTBEHHOI'O OBPA30OBATEJIBHOI'O BIOJKETHOI'O
YYPEXJIEHUSA BBICHHIEI'O IPO®PECCUOHAJIBHOI'O OBPA3OBAHMUSA
MOCKOBCKOI'O TEXHUYECKOI'O YHUBEPCUTETA CBA3U U HHOOPMATUKHU

Cwmoaskos B.H., Tkauyk E.O.

IIpoeKTHpPOBaAaHHE CAOKHBIX
CHCTEM

Kypc AeRuuH

PocTos-Ha-[10HY
2019



VJIK 004.4'22

CwmousixoB B.H., Tkauyk E.O.

[IpoexTupoBanue cioxHbIX cucteM. Kypc nekmuii. / Mock. TexH. yH-T cBs3H U HHpopmatuku, Ces.-KaBk. ¢punmar.
— PocroB 0//1, 2019, 170 c.

B kypce unekmuii TPUBOAMTCS TEOPETHYECKH Marepuall 10 OCHOBAM IPOEKTHPOBAHUS CIIOKHBIX
MH()OPMAIIMOHHBIX CUCTEM.

[IpenHa3zHaueHo JUIst CTYACHTOB OYHOW M 3a04HOH (hopM 0OydeHus mo HampasieHuto noarorosku 09.03.01
«MHopMaTHKa W BBHIYMCIHTENbHAS TEXHUKA», TPOQIb «BblYucIUTENbHbIE MAIIMHBI, KOMIUIEKCHI, CUCTEMBI H
CeTH», M3ydaromux AucuuIuinHy «lIpoekTupoBaHME CIIOKHBIX CHCTEM», a TAaKKE MOXET OBITh IOJE3HO BCEM
octanibHbIM  cryneHTaM CK® MTVYCH, xenaoolmM CaMOCTOSTEIbHO H3YYUTh TEOPETHUYECKHE OCHOBBI

POCKTHPOBAHUS CIIOKHBIX HH()OPMAIIIOHHBIX CHCTEM.

O0cyxneHo u yTBepxIeHo Ha 3acenanuu kadenpsl UBT (mpotokon 3aceqanus kadeapsr Ne 1 ot 26.08.2019).

© MOCKOBCKHI TEXHUUECKUH YHUBEPCUTET CBsI3U U nHpopmatuku, CeBepo-Kaskaszckuit ¢umuman, 2019



Oruasjienue

Jlexums 1. ClHOXXHOCTH POTPAMMHBIX HHPOPMALTMOHHBIX CHCTEM ...uvereeurerresseesesseesesseseensessessessessesssessessessessessessesssesseseensens 5
1.1. CI0XHOCTB, IPUCYIIAS] TPOTPAMMHOMY OOCCIICUCHUIO. ....c.veveeurerreeurerresseesesseeneessesseensessessessesseesesseensessesssensessesssessesseenrens 5
[IpOCTBIE U CTIOMKHBIE MTPOTPAMMHBIC CHCTEMBI ....veeutiareeueesserurensesseesesseeseensesseessessesasessesseensesseeseessesssessessesnsensesneensesseensesnesnsenses 5
1.2, CTPYKTYPA CTIOMKHBIX CHCTEM ...ceuveeurerurerureereesseesseesseesustastestesseesseesseesasesnneenseessessseesasesmseenstenseesseessessesenseenseenseesseessesnesane 8
1.3. BHECEHIE TIOPSIIKA B XAOC ...t eureeureereerseerieeriresreeseesseesseesueesaseessteseesseesseesmeesasesaseenseenseesseesanesasesaneeneenseenseesneesnessnneenseenseens 12
JIEKIIHSL 2. OO BEKTHAS MOJIEIID «vvvvvevererereresssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssens 18
2.1. DBOIOIIAST OOBEKTHOM MOIEIIM «.vvvvvvvvererrsssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssseres 18
2.2. COCTaBHBIC YACTH OOBEKTHOTO TIOZXOIIA .. .vveureeureeseesseesueesmsesnsesseenseesseessessseeanseansessseesseesseesnsessesnseenseenseessesseesnseenseenseens 25
JIEKITHS 3. KITACCHT F OOBEKTBI ...ecuveeureereenseenseesuttateeseesseesseesueesaeesaseenseesseesseesasesasesaseenseenseesseeameeanseenseenbeesheesheesasesasesaseenseenseennees 40
3.1, TIPHIPOIA OOBEKTA . c.uvveeureeeureerreerueeessreeesseeessseesseessssessasesssssesssesessssesssessnsesssssessnsesenssesssessssseesssesensesssssessnsesssssessnseeesssessns 40
3.2. OTHOTICHUS MEMKITY OOBEKTAME -...c.uveeveerseersrerreeseesseesseesseesneesnseanstenseesseessessseeanseensessseesseesseesnsesasesssesnseenseesneeseesnseenseenseens 44
3.3, TIPHIPOIA KITACCOB ....vveeureeeereerireeeueesssreessseeesssesssesssssessssessnssessssesessssesssessssesssssesssessnseessssessssssessessnseessnsessnsesssssessneeesssessns 46
3.4, OTHOIICHUS MEMKTY KITACCAME ....veeuveerreerseerseeruseenseesseesseesseesmeesnseastenseesseessessseeasseenseesseenseesseesnsesasesaseesseenseessessneesnseenseenseens 47
3.5. B3aUMOCBSI3D KITACCOB F OOBEKTOB. -.c.uveeueerurerureeteesseesseesseesusesasesastanseesseesseesseesnseansessseenseesseesusesasesaseenseessessseesnessnsesnseenseens 54
3.6. KQUECTBO KITACCOB M OOBEKTOB. ....ccuveerteerueerueeaureateesseesseesueesueesaseaaseeseesseesseesaeeanseanseenseenseesssesasesasesaseeaseenseesseesneesnsesnseenseens 54
Jlextust 4. OCHOBHBIEC TIOHATHS TEXHOJIOTHUH MPOSKTHPOBAHUS CIOKHBIX HHPopMAMOHHBIX cUCTEM (CUC) ....cocveviiiieeennnen, 59
R TeTed 7 (1) 7020 110 6 O (TSR UPRTTPRPI 59
NuTerpupoBannblie (KOPHOPATUBHBIE) CHIC.........oiiiiiiiiiiiic e 60
OcHoBHbIe 001acTH TPOEKTUPOBAHU CHIC ... 63
Jlexrus 5. JKusHeHHBIH UK TPOTPaMMHOTO 00ECTICUCHHST CHIC ....couviiiiiiiiiiieie ettt 65
MOIETTA FKABHEHHOTO LIHKIIA . e1evervtuunsssessseesssssnssssssssssssssnnssssssssssssssnsssssssesesssssnnnteseeeseesssssnntsteesteessssmnttreesteesssnnn 66
OCHOBHBIE TPUYUHBI TTOMYISTPHOCTH KACKATHOM MOJICIIH .....vveeiutveessteeesuteeesnseeessseeesnseesssseesssseesssseesssneessssessssneeans 67
Onucanust OCHOBHBIX MPOIECCOB KL ....uviiiiiiiiiiiiiiiie ittt e st e s annn e s 69
Jlexumst 6. OpraHu3aiyis PA3PA0OTKI CHIC .....oiuiiiiiiiiiiiieiiee ettt b ettt she et bt st e st e sbeebesbeeseenbesbeeneenne 71
Kanonndeckoe MPOEKTUPOBAHUE CHIC.........oooiiiiiiiiiiiiee et 71

HpI/IeMOLIHI)Ie HCIBITAHUSA TPOBOJAAT UL OIIPEACIICHUA COOTBETCTBUSA CUCTEMbI TEXHUYCCKOMY 3a1aHULO,
OLICHKH Ka4y€CTBa OITBITHOM OKCILTyaTalluu U pCHICHUA BOIIPOCa O BOSMOKXHOCTH MPUEMKH CUCTCMEI B

TIOCTOSTHHYHO DKCTUTYATALIHEO. .. ..uvittiastesstesassesssssassessssssssesshs e s as e e she s e b e s ha e e s b e e e b e s e b e e sbe e s s b e e be s e b e e s b e e s b e et a e e b e e 78
TunoBoe MPOEKTUPOBAHUE CHIC .......ooiiiiiiiiii et 78
. Jlexmust 7. AHanu3 u MozaenupoBanne GyHKIIMOHATBHON 001acTi BHEAPEHUST CUC.........ooiiiiiiiiiiiiieeeeeee e 81
W LeNs05 - T Q0Y% 35 (<ol (071 (01 030 (0 )LY 00 =15 10 ; G 81
[[TaGm0HBI OPTraHU3AITTOHHOTO OU3HEC-MOJETHPOBAHFI «.....vveeistreeinteeessteeesnseeessseeessseesssseesssseesssseesssseesssseesssneeans 84
Jlextus 8. OpraHu3alOHHOE MOIETUPOBAHUE M TIPOIIECCOPHBIN TOMXOL. 1uvvrrverrrrerersesessereesersesessesessesessesessesessessssessssessesensesenes 88
[TocTpoeHus opraHU3aUOHHO-(YHKITHOHATHHON MOJIEITH KOMITAHHTH «.....vvveavreaneeesireanreessneaseessnesnseessnesnsessnnesnns 88
WNHcTpyMeHTabHbBIE CPEACTBA OPTaHU3ALUOHHOTO MOJETHPOBAHM «....vveervvesreeseeasneesneesneessneaneesnnesnneessesanneens 92
[TPOIIECCHBIC TIOTOKOBBIE MOJIEIIH -.....vutesteeasseessseanseeaseeasseessseanseeasseasseesaseaaseeaseeaaseeasseeabeeabeeenbeeaseeenneeasneenneennneanes 93
Jlexmmst 9. bru3HEC-IPOTIECCH M OOCTETOBAHNE TIPCITIPHIITH. 1. uvveerereerurreenureesseeessseessseessssessssesensseesssessssseesssessnssessssesssseeessseesnses 95
OCHOBHBIC JTEMEHTBI TIPOIIECCHOTO TTOMTXOIIA +.uvvestesseeesseessresssessssesssesssseansesssssassessssessesassssnsessssssnsessseesnsessssennns 95
Brienenne 1 KITaCCUDUKAIIHST TIPOIIECCOB .....uvvnurrerteessreasseeasseessseasseaasesasseessssasseassssasesssssansesssssansesssnsansessssansenas 96
PedepeHTHAS MOJEITD OMBHEC-TIPOIIECCA .....veureesereesieessreasreessreasseessseasseesseeasseessseaneessneaneesnneaneessneanreennneareennnes 100
[IpoBeneHune npeArnpOEeKTHOTO OOCIEAOBAHMS MPEIIIPUATHH .....e.vveviiiiiiiieiisiie et 101
Pe3ynbTaThl IPEATPOEKTHOTO OOCTEIHOBAHIS - .. vveesveesereasreesseeesseessseaseessneasseessseaneesseeasneessneanneessneaneensneanneesnnes 103
Jlextust 10. MeTOI0T0THN MOACTHUPOBAHUS TIPEIMETHOM OOJTACTH . ..c.uuveeuveeuteeteenseesutesueeeteesseesseesueesueesasesseasseesseesneesneesnseenseens 104
CTpyKTypHast MOJIEID MPEAMETHOM OOITACTH ... .c.vveuriieriiiieiiaitistee ittt st bbb e n e 104
OODBEKTHAST CTPYKTYP@ +vveerteeasreesseeasreessesssseessseasseessseasseeasseasseeasseaseeasse e seeas s e e aseeaa st e s e e enneenmeeanreenmeeanneennneanneennes 106
DOYHKIMOHATBHAST CTPYKTY P 1.vvvevviiurieitetessiessssasseesssssseessssassessbssasssesss s e be s shs s e she s sas e e b e s saa e e sb e e s b e e s be e e sn e e nreeaneennes 106
CTPYKTYPA YIIPABIIEHUS .. .tvevveesseeasreeseessseessseasseessseasseeasseasseeaseeaseeasse e beeas e e e me e aa st e R e e anne e nmeeanneenmeeenneennneanneennnis 106
OPraHUBALAOHHAS CTPYKTYP@ ..vvevviiurieterassiesiesasseessssaseessssassesssasaseessss s sesssae s sbeesas e e abe s ssa e e sb e e s b e e sba s e sreesreesneesnes 107
TEXHIUIECKAT CTPYKTYP@ +uvveeureeessreeasuseesssseessseesassessassssassessssssesssssesnsssesssessssssssssssessseessssesesssesssseesnsessnsessnssees 107
OYHKIMOHATHHO-OPUEHTHPOBAHHBIC U 00BHEKTHO-OPUEHTUPOBAHHBIE METOIOJIOTUU OTMCAHUS TTPEIMETHOM
o103 2T OO UR PSR 108
DOYHKIMOHAIBHASI METOAUKA TOTOKOB JIAHHBIX . ....tveietissteiesssussssssssssssesssssssesssssssssesasssssesssssssssssassnesesansnnsssssnnnns 110
Jlexmmst 11. OOBEKTHO-OPUEHTHPOBAHHAS METOAMKA M HHCTPYMEHTANBHAS cpefia BPWInN......ccoovvviviieiiiiiiniiiiie et 112
OOBEKTHO-OPUCHTUPOBAHHAST METOIIKR ...e.vvveessrtesssreessssesssssessssnessnsseesssseesssesesssessssssnssnsesssssesssssessssessnssessnssees 112
CpaBHEHHUE CYIIECTBYFOIIIAX METOIHK ... ..uvveeusrreassrreasreesssseessseesssssesssseesssseesasesessseeessbeeeasbeeaasseeaasbeeeasseeennbeeeanneas 113

CHHTETHUECKAST METOIIIKA +..teeeetteersrssnsssessssesssssnssssesssssssssssssteessesssssssnnteeetesesstssatteeteteestsm ettt 114



MHCTPpYMEHTABHAS CPEIA BPWIN ...oiiiiiiiiiic e 115
[TocTpoeHre MOACITH IDEF O ......ccuoiiiiiiiii e bbbt e e nnb e nnne s 116
Jlextus 12. MonenupoBanue OU3HEC-TIPOIIECCOB CPEACTBAME BPWIN....c..oiiiiiiiiiiiiiiiceeetce e 121
L0 010 114 7 OO OPRTRN 121
(0323 3 OO P ST UR PSR 125
Jlexums 13. MogenupoBanue OM3HEC-TPOLIECCOB CPENCTBAMU BPWIN (HACTE 2) ...eouveiiieiieiiniieienieeeesiesieee et 128
TYHHETMPOBAHUE CTPEIIOK. ...euvieuseeiuriessesssreessesasseessssasseessseassesssseaseessse e sessss e e sme e sas e e be s ean e e seeeaar e e sbe e e reennnesneennnis 128
JuarpaMMbl AEPeBa Y3ITOB H FEO ....oiiiiiiiiiiiii et 130
(@8)158:1512 (S 2 @ o TR0 (S0 0 (51312 (S Y (01 (<3 (<) Z (AR OO PP UPRTRPPRT 133
(@101 6205 07 (S0 A= (= K0 )= 0= 0 5 ST ) AT 135
Jlexums 14. MogenupoBaHue OM3HEC-TIPOLIECCOB CPENCTBAMU BPWIN (HACTE 3) ...evveiiiieeiiniiciesieceeneneee e 135
(051007 1 (0T 02 1017 021 € 2 1 S TSP UPRTPPRT 136
JIAATPAMMBI TIOTOKOB JTAHHBIX .11 uvvveeureesssessssesssssesssssessssesssssessssssssnsssssnsssssnssssansssesssssssesssssesssnsessssessssessnssens 140
Mertoa onucanust MPOHECCOB IDEF3 ... 142
VIMUATAIIOHHOE MOJICITHPOBAHIIE ... vvvveessveessssressssesssssssssssessssssssssssssssssssssesssssssssssssssssesssssesssssesssssessssesssssessnssens 146
Jlexrust 15. NabopMarmmoHHOE 00CTIETEHUE M ....couviiiiiiiiiiieiieciie ettt ettt st sttt be e st e st e e e eeeens 147
BaeMammHHOE HHPOPMAITMOHHOE OOCCIICUCHHIC ..vv.vvveeisreeesssesessseessssesssssesssssessssessssssssssesssssesssseessssessssesssssens 148
KoanpoBanue TeXHUKO-35KOHOMUYECKON HHMDOPMAIIHIF ........cuvevvereesreesresieessesssesseessesssesseessessnssseessesssessesssessnenns 152
Jlexuust 16. Cuctema TOKYMEHTAUUU U MOJCTHUPOBAHUE JAHHBIX «...vveerureeesrererareeessreesreesaseresseesasessssseesasesessseessseesssnesaresessseesas 154
[TonsiTrie yHUPUITUPOBAHHON CUCTEMBI JOKYMEHTAIIMH ... ...veeseveesteessreessesssseesseessseessesasneessessnseessesansesssnssnsesssns 154
BryTpuMammHHOE HHOOPMAITHOHHOE OOCCTICTCHUIE ... .ve.veesvisreteesressresseesesssesseesessnesseensessnssseessesssesseessesnnenns 155
MOTCTHPOBAHTE JTAHHBIX ..vvteuuteeessrrsssssesssssessssessssesssssssssssssssssssssssssnssssssssssansssssnsssessssssnssesssessssseessssessssessnsens 157
Jlektus 17. Mojienu JaHHBIX B UHCTPYMEHTATBHOM CPEACTBE ERWIN ..ouviiiiiiiiiiiiiiiieieee e 160
OToOpakeHne MOJIEH JaHHBIX B MHCTPYMEHTAIBHOM CPENCTBE ERWIN ....oovviiiiiiiicc 160
Co3/1aHHE JTOTHUECKON MOJEITH JTAHHBIX ......ccvutuuusiseesssresssssassseessessssssssssseeesesessssssssseesssssssssssteeeessesssssnteeeesrennn 162
Jlexums 18. Mozeny JaHHBIX B HHCTPYMEHTANBHOM CPeACTBE ERWIN (HACTD 2)...ccveiiiieieiiniieiesieeeesieseee et 167
[IpOEKTUPOBAHNE XPAHUITHIL] JIAHHBIX .....uvvieissriessstiesssssesssesssssessssssssssssssssssssasssessssesssesssanesssssessssnessssneesssnesssnnees 167

[eHeparns Ko/a KIMEHTCKON YaCTH € MOMOIIBI0 ERWIN L...ooiiiiiiiiiciccc e 168



Jleknus 1. Cioxuocts Jlekuus 1. C0:KHOCTH NPOrpaMMHBIX MHPOPMAITMOHHBIX
CUCTEM

Bpau, cTpoutens u mporpaMMHUCTKa CIIOPHIN O TOM, 4bs npodeccus apeBHee. Bpau 3amernn: "B bubmuun
ckaszaHo, yTo bor corBopun EBy u3 pebpa Anmama. Takas omepaiusi MOXKeT ObITh MPOBEIEHA TOJIBKO XHPYPrOM,
MO3TOMY S IO TIPaBy MOTY YTBEPKJIaTh, YTO MOs mpodeccus camasi IpeBHss B Mupe". TyT BMeIancs CTpouTess 1
ckazan: "Ho eme panbiie B Knure beitus ckazano, uro bor corBopmi u3 xaoca He00 U 3eMITt0. DTO OBLIO MTEPBOE U,
HECOMHEHHO, Han0oJiee BBIIAIOIIEECs CTPOUTENLCTBO. [103aTOMY, OpOroii JOKTOp, BBl HE MpaBbl. Mos mpodeccust
camas npeBHss B mupe". [IporpaMmmucTka mpu 3TUX CIOBaX OTKUHYJIACh B Kpecie U ¢ YIbIOKOM nmpousHecia: "A KTo
€ M0-BalleMy COTBOpUI Xaoc?"

1.1. CnoxHOCTB, IPpUCYIIASI MPOrPAMMHOMY O0€eCIeYeHUI0

HpOCTI)Ie H CJIOKHBIC ITPOrpaMMHBIC CUCTEMbI

3Be3/1a B MpeAJBEpUN Koanca; peOeHOK, KOTOPbIA YUUTCSl YMTaTh; KJIETKH KPOBH, aTaKyIOLIME BUPYC, - 3TO
TOJILKO HEKOTOPBIE M3 MOTPSCAIONIE CIOXKHBIX O0BEKTOB (H3MUECKOro Mupa. KoMmbroTepHBIE MPOrpaMMBbl TOXKE
OBIBAIOT CIIOXKHBIMH, OJJTHAKO UX CJI0)KHOCTh COBEPLIEHHO ApYroro poaa. bpykce numer: "DHHIITEHH yTBEpKAai, 4To
JIOJDKHBI CYIIECTBOBATH MPOCTHIE OOBSICHEHHS MTPUPOIHBIX MPOIIECCOB, TaK Kak bor He AelCTBYeT U3 Karpusa Wi 1o
IPOM3BOJTY. Y IPOrpaMMHUCTA HET TAKOT'O YTEIICHHS: CII0)KHOCTb, C KOTOPOH OH JIOJIKEH CIIPaBUTHCS, JISKUT B CaMOM
npupoje cucrembr” [1].

Mpbl 3HaeM, YTO HE BCE MPOrpaMMHBbIE CHCTEMBbI CIOKHBI. CyIIEeCTBYeT MHOXKECTBO IPOTpPaMM, KOTOpbIE
3a{yMBIBAIOTCS, pa3padaThIBAIOTCS, COMPOBOKAAOTCA M UCTIOIB3YIOTCS OAHUM H TeM K€ 4eloBeKoM. OOBIYHO 3TO
HAYMHAIOIIKK IPOrPaMMHUCT WK PO eccHoHall, padOTarOIINN H30JIMPOBaHHO. MBI HE XOTHM CKa3aTb, YTO BCE TAKUE
CHCTEMBI TUIOXO CAETaHbI WK, TeM 0oJiee, YCOMHUThCA B KBAMM(UKAIUU UX co3aarerneil. Ho Takue cucremsl, Kak
IPaBUJIO, UMEIOT OYEHb OTPAHWYECHHYIO 00JAacTh NMPUMEHEHUS U KOPOTKOE BpeMs >KM3HU. OOBIYHO HX Jydlle
3aMEHUTHh HOBBIMH, YEM IIBITATHCS TIOBTOPHO UCIIOJIB30BaTh, IIEPEIEIIBIBATH WM PACIIAPATH. PazpaboTka momoOHbBIX
IpOoTrpaMM CKOpee yTOMHUTENbHA, YeM CJI0XKHA, TaK YTO U3yUYEeHHE 3TOT0 Mpolecca Hac He UHTEPEeCyeT.

Hac unTepecyer pa3paboTka TOro, 9To MbI Oy/1eM Ha3bIBaTh MPOMBIIUICHHBIMUA IPOTPAMMHBIMHU MTPOTYKTaMH.
OHM NpUMEHSAIOTCS Ui PELIeHHs CaMbIX pa3HbIX 3ajay, TaKUX, HAIPUMEp, KaK CHCTEeMbl ¢ OOpaTHOW CBA3bIO,
KOTOpBIE YIPABISIOT WM CAMU YIPABISIFOTCS COOBITHAMH (PU3UIECKOTO MHPA U IS KOTOPBIX PECYPCHI BpPEMEHH U
naMsTH OTPAHUYEHBI;, 3a/laud MOJACP)KaHUS IEIOCTHOCTH MH(OpMaruu 0O0beMOM B COTHHU THICSY 3alUCeil MpH
NapajuleIbHOM JIOCTYIE K Hell ¢ OOHOBJIEHMSIMM M 3allpOCaMU; CUCTEMBbI YIPABJICHUS] U KOHTPOJIA 32 PEAbHBIMU
nporeccaMu  (Hampumep, JAUCHEeTYepU3alusl BO3IYIIHOTO WM KEJIe3HOJOPOXKHOro TpaHcnopra). Cucremsl
0JI00HOTO THMAa OOBIYHO UMEIOT OOJIBIIOE BPEMs JKU3HU, U OONbIIOE KOJUYECTBO MOJIb30BaTENIE OKa3bIBAeTCs B
3aBHCUMOCTH OT UX HOPMAJIbHOTO ()YHKIIMOHMPOBaHUSA. B MUpe MPOMBIIUIEHHBIX IPOrPaMM MbI TaKXkKe BCTpedaeM
cpeapl pa3paboTKH, KOTOPhIE YIPOINAIOT CO3/IaHUe TPUIIOKEHUH B KOHKPETHBIX 00J1aCTSX, U MMPOTPaMMBbI, KOTOpPEIE
UMHUTHPYIOT OIIpEeNIEHHbIE CTOPOHBI YEJIOBEYECKOT0 HHTEIUIEKTA.

CymecTBeHHas YepTa IPOMBIIIIICHHON IPOTPaMMBI - YPOBEHB CII0KHOCTH: OJIMH pa3padOTYHK NPAKTHIECKH HE
B COCTOSIHUM OXBAaTUTh BCE aCMEKTbl Takoil cuctembl. ['py0o roBOps, CIOKHOCTh NMPOMBINUIEHHBIX MPOrpaMM
NIPEBHIMIACT BO3MOKHOCTH YEIIOBEUECKOTO HHTEIUIEKTA. Y BBI, HO CIIO)KHOCTb, O KOTOPOI MBI TOBOPHUM, TIO-BHIMOMY,
IpUCYIIa BCeM OONBIINM IPOrpaMMHBIX cucTeMaM. ['oBopst "npucywa", Mbl UMeeM B BUJTY, YTO 3Ta CIIOKHOCTH 3/1€Ch
Hen30eXHa: ¢ HEell MOXKHO CIIPABUTHCS, HO U30ABUTHCS OT HEE HENb34.

Koneuno, cpenn Hac Bcerja ectb reHHH, KOTOpbhle B OJIMHOYKY MOTYT BBIIIOJHUTH PA0OTY IPYIIBI OOBIYHBIX
ToJIeH-pa3pabOTYNKOB U TOOWTHCS B CBOEH 00JIaCTH ycIiexa, CpaBHUMOTO ¢ AocTikeHussMu @panka Jlnoiiaa Paiita
win Jleonapno na Bunun. Takue mronm HaM HY>KHBI KaK apXHUTEKTOPbI, KOTOpbIE M300pETarOT HOBBIE HJIMOMBI,
MEXaHHU3Mbl U OCHOBHBIE HJEH, HCIIOJIb3yEeMbIE 3aTeM IpH pa3paboTke Apyrux cucteMm. OJHAKO, KaK 3aMedaer
[Tetepc: "B mupe oueHb Majao reHUEB, U HE HAJIO0 AyMaTh, OYATO B Cpele MPOrpaMMHUCTOB UX JIOJIS BbIIIE CpeaHen"
[2]. HecMoTps Ha TO, 9TO BCE MBI 4yTOYKY '€HHAJIBHBL, B IPOMBIIIICHHOM ITPOrPaMMHUPOBAHUU HEJB3sI IIOCTOSHHO
nojaraTbCsi Ha OO0XKECTBEHHOE BJIOXHOBEHHE, KOTOpOoe€ 00s3aTeNbHO NOMOXKeT HaM. Ilo3ToMy MBI OJIKHBI
paccMoTpeTh OoJiee HaJIe)KHbIE CITOCOObI KOHCTPYHUPOBAHUS CJIOXKHBIX CUCTeM. JlJIsl JTydIlero moHMMAaHus TOTO, YeM
MBI cOOMpaeMcs YIpaBlIATh, CHadajla OTBETUM HA BOIPOC: IOYEMY CIIOKHOCTb IPUCYIIA BCEM OOJIbIINUM
IIPOrpaMMHBIM cUcTEMaM?

IHouemy nporpaMMHOMY o0eclie4eHNI0 MPUCYIIA CJI0KHOCTD?

Kak roBopur bpykc, "cloXHOCTh pOrpaMMHOTO OOeCIieueHHs - OTHIO/b HE ClIydaifHoe ero cBoiictro" [3].

CH0XHOCTb BBI3bIBAETCS YETHIPbMSI OCHOBHBIMH ITPUUMHAMMU:
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CJIO’)KHOCTBIO peaTbHOM MPeAMETHON 001aCTH, U3 KOTOPOI UCXOIUT 3aKa3 Ha pa3paboTKy;
TPYJHOCTBIO YIPaBIEHUS MPOIIECCOM pa3pabOTKH;

HEO0OXOAMMOCTHIO 00ECTIEUNTh JOCTATOYHYIO THOKOCTh MPOTPaMMBI;
HEYJIOBJIETBOPUTEIBHBIMU CIIOCOOAMU OMUCAHUSI TOBEACHUS OOJIBLINX JUCKPETHBIX CUCTEM.

CiaoxHOCTH peanbHOro mupa. [IpoOiembl, KOTOpbIE MbI MBITAEMCS PEIIUTh C MOMOUILIO MPOrPAMMHOTO
o0ecrne4yeHus, 4aCTO HEN30€XKHO CoAepKaT CII0KHBIE AIEMEHTBI, @ K COOTBETCTBYIOIIMM IIPOTrpaMMam IpeabsBISETCS
MHO>KECTBO Pa3IMYHBIX, MOPOH B3aUMOUCKIIIOUAIONINX TpeboBaHui. PaccMoTpuM HEOoOXOAMMbIE XapaKTEPUCTHKU
AIIEKTPOHHON CHCTEMBl MHOTOMOTOPHOTO CaMOJIETa, COTOBOM TeNePOHHOW KOMMYTAaTOPHOH CHCTEMBI M poOOTa.
JlocTaTouyHO TPYAHO MOHSATH, axke B OOLIMX yepTax, Kak paboTaeT Kaxaas Takas cucTema. lemepb mpubaBbTe K
3TOMY JIOTIOJIHUTENIbHBIE TpeOoBaHuUs (YacTo He (POPMYIIHPYEMBbIE IBHO), TAKUE KaK y100CTBO, TPOU3BOAUTEIBHOCTS,
CTOUMOCTb, BBDKMBAEMOCTh U HaJlekKHOCTh! CIOXKHOCTH 3aJaud U MOPOXKAAET Ty CJIOXKHOCTb MPOrPaMMHOTO
IIPOJIyKTa, O KOTOpOU nuier bpyke.

OTa BHEIIHAS CIOXHOCTh OOBIYHO BO3HUKAET U3-3a "HECTHIKOBKU' MEXAY MOJIb30BaTENIIMU CUCTEMBI U €€
pa3paboTYMKaMHU: MOJB30BATENH C TPYAOM MOTYT OOBSACHHUTH B (hopMe, MOHATHOW pa3zpadOTUMKaM, YTO Ha CaMOM
Jiesie HYy’KHO cenarh. bbIBaloT ciydau, KOrja Iojib30BaTellb JHUIIb CMYTHO MPEJCTABIAET, YTO €My HYKHO OT
OyIy1iei mporpaMMHON CUCTEMBI. ITO B OCHOBHOM MPOUCXOUT HE U3-3a OLIMOOK C TOW UM HHOU CTOPOHBI; IPOCTO
KaK7asi U3 TPYII CIeUUaInu3upyeTcss B cBoed o0yacTu, W il HeJOoCTaeT 3HaHWU mapTHepa. Y Mojb3oBaTenell u
pa3pabOTUMKOB pa3HbIe B3IJISIBI HA CYLITHOCTh MPOOJIEMBI, M OHU JIEJIal0T Pa3IUYHbIE BBIBOBI O BOZMOXKHBIX ITYTSIX
ee peweHus. Ha camom xene, naxke eciu MOJIb30BaTeNlb TOYHO 3HAET, YTO €My HYXKHO, Mbl C TPYJIOM MOKEM
OJIHO3HAYHO 3auKcUpoBaTh Bce ero TpeOoBaHus. OOBIYHO OHHM OTPaXKEHbl HAa MHOTHUX CTpPaHUIAX TEKCTa,
"pa30aBiieHHBIX" HEMHOIMMM PUCYHKaMH. Takue JOKYMEHThI TPYJIHO IMOAJAIOTCS MOHMMAHUIO, OHU OTKPBITHI JUIsS
pa3IMYHBIX MHTEPIPETAMi U YacTO COIepkKaT JIEMEHThI, OTHOCAIINECS CKOpee K Ju3aiiHy, 4eM K HeOOXOAUMBIM
TpeOOBaHUSAM pa3pabOTKHU.

JlononHuTeNbHBIE CI0KHOCTH BO3HUKAIOT B PE3yJIbTaTe M3MEHEHUN TPEOOBAaHUMN K IPOTPAMMHOM CUCTEME yIKe
B Ipouecce pa3paboTku. B ocHOBHOM TpeOoBaHMS KOPPEKTHPYIOTCS M3-3a TOrO, YTO CaMO OCYILECTBIECHHE
IPOrPaMMHOTO MPOEKTa YacTO U3MEHSET mpobiemy. PaccMoTpenue nepBbIX pe3yabTaToB - CXeM, IPOTOTHUIIOB, - U
UCIIOJIb30BaHUE CHCTEMBI IOCIE TOTO, KaK OHa pa3paboTaHa M YCTAaHOBJIEHA, 3aCTaBISIOT IOJB30BATENIEH JIydlle
HOHATh U OTYETIMBEH CPOPMYIUPOBATH TO, YTO UM JIEHCTBUTEIBHO HY>KHO. B TO ke Bpemsi 3TOT Mpoliecc MOBBIIIAET
KBaJIM(UKaLMIO pa3pabOTYMKOB B MPEIMETHON 00JIaCTH U MO3BOJISIET UM 3a/1aBaTh 00JIE€ OCMBICIIEHHbBIE BOIIPOCHI,
KOTOpBIE ITPOSICHAIOT TEMHBIE MECTA B IPOEKTUPYEMON CUCTEME.

bonbmias mporpamMmHasi cuUcTeMa - 3TO KPYIHOE KalUTaJOBJIOXKEHHE, U Mbl HE MOXEM I03BOJIUTH cebe
BBIKH/IBIBATh C/AETAHHOE MPH KaXKAOM M3MEHEHUH BHEUIHMX TpeOoBaHMU. Tem He MeHee Jake OOJIbLINE CUCTEMBI
UMEIOT TEHJICHIUIO K 3BOJIOLUU B MPOLIECCE UX HMCIIONb30BaHU: CIEA0BAaTENbHO, BCTAET 3a7a4a O TOM, YTO 4acTo
HENpaBWIBHO HA3bIBAIOT COIMPOBOXKIECHHUEM IPOrpaMMHOro obecrnedeHus. UToObl ObITh OoJiee TOUHBIMHU, BBEJIEM
HECKOJIbKO TEPMHUHOB:
® 1107 COPOBOXKJIEHUEM IOHUMAETCS YCTPaHEHUE OLINOOK;
®  [10]] BOJIIOIMEN - BHECEHHE U3MEHEHUH B CUCTEMY B OTBET HAa M3MEHMBILIHUECS TPEOOBaHUS K HEH;
® [10Jl COXpPaHEHHEM - UCIIOJIb30BAaHUE BCEX BO3MOKHBIX U HEBO3MOXHBIX CIIOCOOOB JUIsl MOJ/ICP/KAHUS JKU3HU B

JPSIXJION M PACIIaIafoIIeNcsl Ha 4aCTH CUCTEME.

K coskanenuto, OIbIT MOKa3bIBAET, YTO CYIIECTBEHHBIN MPOLEHT 3aTpaT Ha pa3paboTKy MPOrPaMMHBIX CHCTEM
TpPaTUTCA UMEHHO Ha COXPaHEHUE.

TpynHocTH ynpasieHus npoueccom pa3padorku. OcHOBHas 3ajada pa3pabOTUMKOB COCTOUT B CO3JaHUU
WUTIO3UM TPOCTOTHI, B 3aIIUTE MOJIb30BATEIEH OT CIOKHOCTH OMMCBHIBAEMOTO MpeaMeTa WM mpoiiecca. Pazmep
UCXOAHBIX TEKCTOB MPOrPAaMMHON CHUCTEMBI OTHIOJb HE BXOAWUT B YUCJIO €€ IJIaBHBIX JOCTOMHCTB, MIOTOMY MBI
cTapaeMcsl JeJlaTh UCXOJHbIE TEKCThI 0oJiee KOMIAKTHBIMH, N300peTasi XUTPOYMHBIE U MOIIHBIE METObI, a TaKKe
UCTIONB3Ys CPeIbl Pa3pabOTKH yKe CYIIECTBYIOIUX MPOEKTOB U MporpaMM. OJHaKO HOBbIE TPEOOBAHMS JJIsl KaXKI0M
HOBOU CHCTEMBI HEN30EKHBI, & OHU MPUBOJIAT K HEOOXOAMMOCTH JIMOO CO3/1aBaTh MHOTO TIpOrpaMm "¢ HyJs'", Tu00
IBITAaThCS IO-HOBOMY HMCIIONIb30BaTh cyliecTByomue. Beero 20 et Hazas mporpaMMbl 00b€MOM B HECKOJIBKO ThICSY
CTPOK Ha accemOiiepe BBIXOAMIIU 3a MpeAesbl HalluX BO3MOxHOcTed. CeroiHs OOBIYHBIMHM CTaJIM MpPOTrpaMMHbIE
CUCTEMBI, pa3Mep KOTOPBIX HCUUCISAETCS JECSATKAMHU ThICSY WIM JaK€ MWIJIMOHAMHU CTPOK Ha SI3bIKAX BBICOKOI'O
ypoBHs. Hu ofuH YenoBek HUKOI/a HE CMOXET MOJHOCTHIO MOHATh TaKylo cucteMy. Jlaxe ecnu Mbl MpaBUIBHO
pa3jIoKUM €€ Ha COCTaBHBIE YacTH, Mbl BCE PAaBHO IOJyYHMM COTHM, & MHOTAA M THICSYM OTAEIBHBIX MOIYJEH.
[ToaTOoMy Takoit 00BeM pabOT MOTPEOyeT MPHUBJICUCHUSI KOMAH Bl pa3paO0OTYNKOB, B HJ1€aJI€ KaK MOYKHO MEHBIIICH 110
yrciaeHHocTd. Ho kakoil Obl oHa HHM Obula, Bcerga OyAyT BO3HUKATh 3HAUUTENbHBIE TPYJHOCTH, CBSI3aHHBIE C
OopraHu3anueil KoJuIeKTUBHOU pa3paboTku. Uem Gosbliie pa3pabOTUMKOB, TEM CIIOKHEE CBSA3H MEXKIY HUMHU U TEM
CJIO’KHEE KOOpJIMHAINSA, 0COOCHHO €CIHM YYaCTHUKHU PadoT reorpauuecky yIaieHsl Ipyr OT APYyra, YTO TUITHUYHO B



cllydae O4YeHb OOJIBIIMX MPOEKTOB. Takum 00pa3oM, NMpH KOJUIEKTHUBHOM BBIIIOJHEHHUHU MPOEKTa TIaBHOM 3anaveit
PYKOBOJICTBA SIBJII€TCSI TOAJEPAKAHNUE €IMHCTBA U IIEIOCTHOCTH pa3pabOTKH.

3aoaua

paspabomuuxos npopamMmHoOL CUCEMbL - CO30aMb ULTIO3UIO NPOCHIOMbI.

I'nékocThs mporpaMMHoOro odecrnedyeHusi. JloMmocTpouTenbHass KOMIAHUS OOBIYHO HE UMEET COOCTBEHHOIO
Jecxo03a, KOTOpbIH Obl € MOCTaBIIsUI JieC sl MUJIOMaTepUasIoB; COBEPIIEHHO HEOObIUHO, YTOOBI MOHTaXHast pupma
COOpYyIMJIa CBOM 3aBOJ AN M3TOTOBJICHMS CTAJbHBIX Oajok moja Oynyumiee 3naHue. OJHAKO B MPOrpaMMHOMN
WHAYCTPUHU TaKasi IpaKTHKa - Aes10 oObruHoe. [IporpammupoBanue o01anaeT npeneabHoi THOKOCThIO, U pa3paboTUuK
MOYET caM 00ecTeYnTh ce0s BCeMU HEOOXOIUMBIMU 3JIEMEHTaMH, OTHOCSIIUMUCS K JIFOOOMY YPOBHIO aOCTpaKIIMH.
Takast ruOKocTh 4pe3BbIYaiHO coOjazHuTeNbHA. OHa 3acTaBisieT pa3paboTyMKa CO3/1aBaTh CBOMMH CHJIAaMU BCe
0a30Bble CTpOUTENIbHBIE OJOKHM Oyayliedl KOHCTPYKLHUH, M3 KOTOPBIX COCTABISIOTCS AJIEMEHTHI 00jiee BBICOKHUX
ypoBHel abcTpakuuu. B oTauune oT CTpOUTENbHONW MHAYCTPHM, I/I€ CYIIECTBYIOT €IMHbIE CTaHIApThl HA MHOTHE
KOHCTPYKTUBHBIE 3JIEMEHTHl U Ka4e€CTBO MAaTEPHUAJIOB, B MPOrPAMMHON MHAYCTPUU TAKUX CTAHAAPTOB MOYTH HET.
[ToaTomy nporpaMMHbIe pa3pabOTKHU OCTAIOTCSI OYEHD TPYJOEMKHUM JIETIOM.

IIpoGsiema onucanus noBexeHust 001bIMX JMCKPEeTHBIX cucTeM. Koraa Mbl kugaem BBEpX MsU, Mbl MOXKEM
JIOCTOBEPHO MpeCKa3aTh €ro TPaeKTOPHUIO, MOTOMY YTO 3HAE€M, YTO B HOPMAJbHBIX YCJIOBUSX 371€Ch JEHCTBYIOT
U3BECTHBIE (pr3MyecKre 3aKoHBbl. Mbl Obl OUY€Hb yIWBWIHMCH, €CIM Obl, KHHYB MS4 C YyTh OOJIbIIEH CKOPOCTHIO,
YBUJEIHU, YTO OH Ha CEpEeMHE MyTH HEOKUJAHHO OCTAaHOBWJICS M PE3KO M3MEHWJ HallpaBiieHue ABMKeHus [Jlaxe
IIPOCTBIE HEMPEPBIBHBIE CUCTEMBI MOTYT HMETh CJIOKHOE IOBEACHHME BBHJY HAIUYUA Xaoca. XaoC NMPUBHOCHUT
CIIy4aifHOCTh, HCKJIIOYAIOUIYI0 TOYHOE Mpejacka3zaHue OyayIiero cocTosiHus cucreMbl. Hampumep, 3Has HauanbHOE
II0JIO’KEHUE JIBYX Kalleslb BOJIbI B IIOTOKE, Mbl HE MOYKEM TOUYHO IIPEJICKa3aTh, HA KAKOM PAcCTOSHUU YT OT JApyra
OHM OK@)XYTCSl 1O TPOIIECTBUU HEKOTOPOrO BpPEMEHHU. XaoC MPOSBIAETCS B TAKUX PA3IMYHBIX CHUCTEMax, Kak
aTMOocQepHbIe MPOLECChl, XUMUYECKHE peaKIiK, ONOJOTHUYECKUE CUCTEMBI U Jja’ke KoMIbIoTepHbIe ceTh. K cuacTsio,
CKPBITBIN MOPSIIOK, MO-BUANMOMY, €CTh BO BCEX XaOTHYECKUX CHUCTEMAaX, B BHJIE TaK HA3bIBAEMBIX aAmMmpaxkmopos).
B HenocTaTouHO OTIIaXKEHHOW MPOrpaMMe MOJEIUPOBAHMUS MTOJIETa MsYa TaKkasi CUTYalHsl JIETKO MOKET BO3HUKHYTh.

BuyTpu 6071b1110i1 TPUKIATHONW MPOTpaMMbl MOTYT CYIIECTBOBAaTh COTHH M JaK€ THICSYM TEPEMEHHBIX U
HECKOJIBKO MOTOKOB yrpaBieHus. [lonHblil HaOop 3TUX MEpEeMEHHbIX, UX TEKYLIUX 3HaY€HU, TeKyIIero aapeca u
CTEKa BbI30Ba JUJIs1 KX /100 IIPOLIECCa ONMCHIBAET COCTOSHUE IPUKIIAHOW IPOIPaMMBbI B KaXKIbIii MOMEHT BPEMEHHU.
Tak kak MCIONHEHHE Hallell MPOrpaMMbl OCYIIECTBISETCS Ha HU(PPOBOM KOMIBIOTEpPE, Mbl UMEEM CHCTEMY C
JTUCKPETHBIMU COCTOSIHUSMHU. AHAJIOTOBBIE CUCTEMBI, TAKUE, KaK JABMKEHHE OPOIIEHHOTO Ms4a, HAIPOTHB, SBIISIOTCS
HernpepbiBHBIMU. []. [TapHac [4] mumieT: "koraa Mbl TOBOPUM, YTO CHCTEMA OIMUCHIBACTCS HEMPEPHIBHON (yHKIIUCH,
MBI UMEEM BBHJY, YTO B HEH HET CKPBITHIX CIOpHpu30B. Hebosplime M3MEeHEeHUs] BXOIHBIX MapaMeTpoB BCeria
BBI3OBYT HEOOJIBIIINE M3MEHEHUsI BEIXOAHBIX". C Ipyroi CTOPOHBI, AUCKPETHBIE CUCTEMBI TI0O CAMOM CBOEH TIPUPOIE
UMEIOT KOHEYHOE YHCIIO BO3MOXKHBIX COCTOSIHUH, XOTS B OOJIBIIUX CUCTEMAaX 3TO YHCIIO B COOTBETCTBHUH C IIPAaBUIIAMHU
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KOMOMHATOPUKHU OYEHb BEIHKO. MBI CTapaeMcsl MPOCKTUPOBATh CUCTEMBI, pa3/ielissi NX Ha YacTH TaK, YTOOBI OJIHA
4acTh MUHUMAJIBHO BO3JIEHCTBOBAIO Ha Apyryto. OIHAKO Mepexoabl MeXAY ITUCKPETHBIMUA COCTOSHUSMH HE MOTYT
MOJICTTPOBATHCS HEMPEPhIBHBIMU (YHKIUsAMU. Kakmoe coObiTHe, BHENIHEE MO OTHOMICHUIO K MPOTPaMMHOMN
CUCTEMeE, MOXET MIEPEBECTH €€ B HOBOE COCTOSIHHE, U, O0JIee TOro, Mepexo/ U3 OJHOTO COCTOSIHUSA B IpYroe He Bcera
neTepMuHUpoBaH. [Ipu HEOIArompHUATHBIX YCIOBHUSAX BHEIIHEE COOBITHE MOYET HAPYIIUTh TEKYIIEe COCTOSHHE
CUCTEMBI M3-3a TOT0, YTO €€ CO3/aTe]Il HEe CMOTJIM MPEeIyCMOTpPETh Bce BO3MOXKHBbIE BapuaHThl. [IpencraBum cebe
MACCAKUPCKUN CaMOJIET, B KOTOPOM CHUCTEMa YMPAaBICHUS MOJETOM M CHUCTEMa 3JEKTPOCHAOXKEHUS 00bEIUHEHBI.
bbuio Obl OYeHb HEMPHUATHO, €clid Obl OT BKIIIOYEHMS MMACCAXHUPOM, CUISAIIUM Ha Mecte 38J, MHAMBHUAYAIbHOTO
OCBEILIEHUSI CaMOJIET HEMEJUICHHO BOIIEN ObI B MIyOOKOE MUKE. B HEeMpephIBHBIX CUCTEMAX TaKOe IMOBEICHHUE OBLIO
Obl HEBO3MOXXHBIM, HO B JMCKPETHBIX CHUCTEMaXx J000€ BHEIIHEe COObITHE MOXET MOBIUATh Ha JIOOYI0 4acTb
BHYTPEHHETO COCTOSHUS CHCTEMBI. JDTO, OYEBUIHO, U SIBJISICTCS TJIABHON MPUYMHON 00s3aTeTbHOTO TECTUPOBAHUS
HAIIUX CUCTEM; HO JIeJI0 B TOM, YTO 32 UCKIIOUYEHUEM CaMbIX TPUBUAIBHBIX CIIy4aeB, BCEOOBEMITIONIEE TECTUPOBAHNE
TaKUX TIPOTpaMM TPOBECTH HEBO3MOXHO. VM TmMoka y Hac HET HM MaTEMAaTHYECKUX WHCTPYMEHTOB, HH
MHTEJJIEKTYyalIbHBIX BO3MOXKHOCTEH IS MOJHOTO MOJAETUPOBAHUS MOBEACHUS OOJBIINX AUCKPETHBIX CHUCTEM, MBI
JIOJKHBI YJTIOBJIETBOPUTHCS PAa3yMHBIM YPOBHEM YBEPSCHHOCTH B X MIPABMIILHOCTH.

Ioc/ieAcTBHS HEOTPAHMYEHHOM CJI0KHOCTH

"Yem clo’KHEE CUCTEMA, TEM JIETYE €€ TOJIHOCTHIO pa3BauTh" [5]. CTpouTesnpb eBa Jih COTIACUTCS PACIIUPUTH
dbynnameHT yxe noctpoeHHoro 100-3TaxkHOro 3maHusl. ITO HE MPOCTO JOPOTO: JeNiaTh TaKWe BEIId 3HAYUT
HAIPANIUBATLCS HA HEMPHUITHOCTH. HO 4TO yIMBHUTENHHO, MOIK30BATEIIN MPOTPAMMHBIX CHCTEM, HE 33yMbIBAsICh,
CTaBAT MOJ00HBIE 3a/1a4Ml Mepel pa3padoTunKaMu. DTO, YTBEPKAAIOT OHH, BCETO JHUIIb TEXHUYECKUN BOIPOC s
IPOrPaMMHCTOB.

Harme HeymeHme co3iaBaTh CI0KHBIE TPOrPAMMHBIE CHUCTEMBI MTPOSBIIETCS B MPOEKTAX, KOTOPHIE BBIXOIAT 32
paMKH YCTaHOBJICHHBIX CPOKOB M OFOJKETOB M K TOMY K€ HE COOTBETCTBYIOT HAYaJbHBIM TPEOOBaHUSIM. MBI 4acTo
HA3bIBAEM 3TO KPUBUCOM NPOSPAMMHO20 obecnedenus, HO, YECTHO TOBOpPS, HEIOMOTaHHE, KOTOPOE TSIHETCA TaK
JI0JITO, CTAaHOBUTCA HOpMOH. K cokaneHuto, 3TOT KpU3KUC MPUBOAUT K paz0a3apuBaHUIO YEIOBEUYECKUX PECYPCOB -
CaMoro JIparoleHHOro ToBapa - M K CYIIECTBEHHOMY OIPaHUYEHHIO BO3MOXKHOCTEH CO3/1aHUS HOBBIX MPOJYKTOB.
Ceifuac mpocTo HE XBaTaeT XOPOIIMX MPOrPAMMHCTOB, YTOOBI OOECIEYUTh BCEX TOJIb30BATENIe HY>KHBIMU
nporpamMmmamu. bomee Toro, cyriecTBeHHBIN MPOIEHT MepCcoHaNa, 3aHATOT0 pa3paboTkaMu, B 1000 opraHu3anuu
4acToO JIOJDKEH 3aHUMATHCS COTPOBOKICHHUEM M COXpaHEHHEM ycTapeBmUX mporpamm. C yd4eToM TpsIMOTO U
KOCBEHHOTO BKJIaJ]a MHAYCTPHUH TPOrPaMMHOTO 00eCTiedeH sl B pa3BUTHE YKOHOMUKH OOJIBIIMHCTBA BEIYIIUX CTPaH,
HEITb3sI TO3BOJIUTh, YTOOBI CYIIECTBYIOIIAsl CUTYAIHsI OCTaIach 0€3 N3MEHEHHIHA.

Kak MBI MOXeEM U3MEHUTH nosioxkeHue nen? Tak kak mpobiieMa BOSHUKAET B PE3yJIbTaTe CIOKHOCTH CTPYKTYPhI
MPOTPaMMHBIX IMPOJYKTOB, MBI TIPEJjIaraeM CHavajia paCCMOTPETh CITOCOOBI pa0OTHI CO CIIOKHBIMU CTPYKTYpPaMH B
Ipyrux obnactax. B camom gene, MOKHO IPUBECTH MHOKECTBO MPUMEPOB yCIIEUTHO (DYHKIMOHUPYIOIINX CII0KHBIX
cucteM. HekoTopbie U3 HUX CO37]aHbl YEJIOBEKOM, HAIIPUMEP: KOCMUYecKui 4emHok Space Shuttle, Tynnens oy Jla-
Manmem, Gonbinne ¢upmbl Tuna Microsoft mnn General Electric. B mpupoae cymiecTBytoT erie 6osee CIoKHbIE
CHCTEMBI, HAI[PIMEP CUCTeMa KPOBOOOPAIIIEHHUS Y YeJIOBEKa WIIN PaCTCHHUE.

1.2. CTpyKTypa CI0KHBIX CHCTEM
IIpuMepsI CJI0KHBIX CHCTEM

CTpykTypa mnepcoHajibHOro kommbioTrepa. Ilepconanbubiii xommbtotep (IIK) - npubop ymepennoit
cnoxHocTd. bonpmmHcTBO 1K COCTOMT M3 OAHMX M TEX KE OCHOBHBIX 3JIEMEHTOB: CUCTEMHOM IIaThl, MOHUTOPA,
KJIAaBUATYphl U YCTPONCTBA BHEIIHEH MaMITH KaKOT0-JIM00 Tuma (ruOKOoro Ui ’KecTKOro Iucka). Mbl MOXKeM B3AThb
JTr00YI0 U3 3TUX YacTel U pa3IokUTh €€ B CBOIO OUepe/Ib Ha cocTaBisgomue. CucreMHas riara, HalpuMmep, COAEP>KUT
ONEepaTHUBHYIO MaMATh, HeHTpanbHbI mnpoueccop (LIII) m muHy, K KOTOpOW NOAKIIOYEHBI NepudepuiiHbie
ycTpoiicTBa. Kakayro U3 3THX yacTel MOXKHO TakXkKe pasylokuUTh Ha cocTtasisttomue: LII coctouT us peructpos u
CXEM yMpaBJIEHUs, KOTOPbIE CAaMU COCTOST U3 ellle OoJiee MPOCThIX AeTajeil: 1M0A0B, TPAaH3UCTOPOB U T.1.

3T0 mpUMep CI0KHON HepapXudeckoil cucteMsl. IlepcoHaibHBIN KOMITBIOTEP HOPMaJIbHO paboTaeT Giarogaps
YETKOMY COBMECTHOMY (DYyHKIIMOHMPOBAHUIO BCEX €r0 COCTABHBIX YacTel. BMecTe 3Tu yactu 00pa3yroT TIOTHYecKoe
nenoe. Mbpl MOKEM MOHATh, KaK pabOTaeT KOMIIBIOTEP, TOJIBKO MOTOMY, YTO MOXEM pPacCMaTPHUBATh OTIEIBHO
KaXIyl0 €ro cocrapistomyr. TakuM o0pa3oM, MOXKHO M3y4aTb YCTPOMCTBA MOHHMTOpAa U HKECTKOTO JHUCKa
HE3aBUCHMO JPYT OT Apyra. AHAJTOTMYHO MOKHO M3y4aTh apupmeTnueckyro yactb L{I1 He paccmarpuBas mpu 3ToM
MOJICUCTEMY ITAMSTH.

Jleno He TOnbKO B TOM, uTO ciokHas cucrema IIK nepapxuyHa, HO B TOM, YTO YPOBHM 3TOH HepapXuu
NPEICTaBISAIOT pa3IMyYHbIe YPOBHU aOCTpakLUH, MPUYEM OAMH HAJICTPOEH Hajl APYTHMM U KaxXIbli MOXET ObITh
paccMoTpeH (TOHAT) oTaenbHO. Ha KaXk1oM ypoBHE aOCTpaKIIMK MbI HAX0IUM Ha0Op yCTPONCTB, KOTOPBIE COBMECTHO
o0ecreunBaroT HEKOTOPhIe PYHKIIMU 00JIee BEICOKOTO YPOBHS, M BHIOMpPAeM YPOBEHb a0CTPAKIIUH, HCXOS M3 HAIINX
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cneuuduyecknx mnorpedHocTeld. Hampumep, mbITasch HCCIen0BaTh MPOOJIEMY CHHXPOHHM3AIMK OOpaIleHuid K
HaMsTH, MOXHO OCTaBaTbCsi Ha YPOBHE JIOTHUECKUX JIEMEHTOB KOMIIBIOTEPA, HO 3TOT YPOBEHb aOCTPAKIMM HE
MOJXO/IUT MPH MOUCKE OMMOKH B MPHUKIIAAHON porpamme, padoTaroniel ¢ 3JeKTPOHHBIMH TaOIHIIaMu.

CTpyKTypa pacTeHHUii ¥ ;KMBOTHBIX. bOTaHUK NBITAETCS NOHATH CXOJCTBO U PA3JIMYUS PACTEHUM, U3ydas UX
MOpPQOJIOTHIO, TO €CTh POPMY U CTPYKTYpPY. PacTenus - 3To Ci10KHbIE MHOTOKJIETOUHBIE OpraHu3Mbl. B pesynbrare
COBMECTHOM [JESATEIbHOCTH PA3JIMYHBIX OPraHOB PACTEHUM MPOUCXOAST TAaKUE CIOXKHBIE THUIbI MOBEICHMS, Kak
(GoTOCUHTE3 U BCACHIBAHUE BJIATH.

PacteHue cocTouT U3 TpeX OCHOBHBIX 4acTeil: KOpHU, cTeOau U JnucThs. Kaxkaas U3 HUX UMeeT CBOrO 0co0yIo
cTpykTypy. KopeHns, HampumMep, COCTOMT U3 KOPHEBBIX OTPOCTKOB, KOPHEBBIX BOJIOCKOB, BEPXYIIKH KOPHS U T..I.
PaccmatpuBas cpe3 IucTa, Mbl BUJUM €TI0 SIHAEPMUC, ME30(UIIT U COCYIUCTYIO TKaHb. Kakaast U3 3TUX CTPYKTYp,
B CBOIO OYepe/b, MPEICTaBIsAET COO00M Habop KIETOK. BHYTpM KaxI0#l KJIETKM MOKHO BBIACTHUTH CIIEIYHOIINI
YPOBEHb, KOTOPBIA BKJIHOYAET XJIOPOILIACT, SIAPO U T.A. Tak ke, Kak y KOMIbIOTEpa, YaCTH PACTEHHsI 00pa3yroT
UEepapXUI0, KAKIBIH YPOBEHb KOTOPOU 00J1afiaeT COOCTBEHHOW HE3aBUCHMOM CIO0KHOCTBIO.

Bce yacTu Ha 0THOM ypoBHE aOCTpaKLIMK B3aUMOJCHCTBYIOT BIIOJIHE ONpe/ielieHHbIM 00pa3oM. Hanpumep, Ha
BBICIIIEM YPOBHE a0CTpaKIMK, KOPHH OTBEYAIOT 32 MOTJIOMICHUE U3 TIOYBBI BOABI U MUHEPAIbHBIX BemlecTB. KopHu
B3aUMO/JICHCTBYIOT CO CTEOISIMU, KOTOPbIE IIEPEIAOT ATHU BELIECTBA JIUCThSAM. JIUCThS B CBOIO OUEpPEb HCIIONIB3YIOT
BOJly M MUHEPAJIbHBIE BEIIECTBA, JOCTABIISIEMbIC CTEOIISIMU, M TIPOU3BOJIAT MTPH OMOIIHU (POTOCHHTE3a HEOOXOTUMBIE
JJIEMEHTBHI.

Jl1 kax10r0 ypoBHS aOCTpaKLIMK BCET/Ia UETKO pa3rpaHudeHo "BHemHee" 1 "BHyTpeHHee". Hanpumep, MoxHO
YCTaHOBHUTb, YTO YAaCTU JIMCTAa COBMECTHO 00€CHeuMBalOT (PYHKIMOHUPOBAHHE JIUCTA B LI€JIOM M OYEHb Cllabo
B3aMMO/JICHCTBYIOT MJIM BOOOIIE MPSMO HE B3aMMOJICHCTBYIOT C dJIEMEHTaMu KopHei. [Ipoie roBopsi, cymecTByeT
YyeTKoe pazzieseHre QyHKIMNA pa3InuyHbIX YPOBHEH aOCTpaKkI1Hy.

B xomrmbroTepe TpaH3UCTOPHI UCHOJIB3YIOTCSA Kak B cxeme LIII, Tak U >KeCTKOro Jucka. AHAIOTUYHO ATOMY
6osbIoe Yncio "yHU(UIMPOBAHHBIX 3JIEMEHTOB" HMMeeTcs BO BceX uacTiax pacteHus. Tak Cospartenb JocTurain
KOHOMHH CPEJICTB BhIpaeHUs. Hanmpumep, KIIETKH CITy’)KaT OCHOBHBIMU CTPOUTEIBHBIMHU OJIOKAMH BCEX CTPYKTYP
pacTeHusl; KOpHHU, CTeOIU U JINCThSI PACTEHUSI COCTOST U3 KJIETOK. M XOTs J1t000H M3 3TUX UCXOAHBIX JIEMEHTOB
NIECTBUTENILHO SIBISIETCS KJIETKOHM, CYIIECTBYET OTPOMHOE KOJMYECTBO Pa3zHOOOpa3HBIX KIETOK. ECTh KIeTKH,
coJiepKallie U He coJieprKalllie XJIOPOIJIacT, KIETKH ¢ 000JI0YKOM, MPOHULIAEMON U HEMTPOHHUIIAEMOM /ISl BOJBI, U
JIa’Ke J)KUBBIE U YMEPIIHE KIETKH.

[Tpu n3yueHnn Mop¢oIOruM pacTEHHsI Mbl HE BBIAEISIEM B HEM OT/IEJIbHbIE YaCTH, OTBEUAIOIINE 32 OTACIbHbIE
¢a3el equHOTO Tporecca, Hampumep, GorocuHTe3a. DaKTHUECKH HE CYIIECTBYET IEHTPAIM30BAaHHBIX YacTel,
KOTOpPbIE HEMOCPEICTBEHHO KOOPIUHHMPYIOT AEATENbHOCTh Oojee HU3KMX YpoBHEeH. BmecTo 3TOro Mbl Haxoaum
OTJIeNTbHBIC YaCTH, KOTOPBIE IEHCTBYIOT KaK HE3aBHCUMBIE IIOCPETHUKH, KaXKIbIi M3 KOTOPBIX BEJIET Ce0s JOCTATOYHO
CJIO)KHO W TIPU 3TOM COIJIACOBAHHO C 0OoJjiee BBHICOKMMHU YPOBHSMH. ToJbKO Oyiarofapsi COBMECTHBIM AEHCTBUSM
0O0JBIIOrO 4Kcia MOCPETHUKOB oOpasyercs Oosiee BBICOKMI ypoBeHb (yHKIMOHMpOBaHMs pacTeHus. Hayka o
CJIO)KHOCTH HA3bIBA€T 3TO GO3HUKAIOWUM nosedeHuem. 11oBeieHUE 1eNoro CloXKHee, YeM MOBEJICHUE CyMMBbI €ro
COCTaBJISIFONIHX [6].

OO6patuMcst K 300J0THH. MHOTOKIIETOYHBIE KUBOTHBIE, KaK U PACTEHHSI, IMEIOT HEPApXUUYECKYIO CTPYKTYpY:
KJIETKH ()OPMHUPYIOT TKaHH, TKAHU PabOTAIOT BMECTE KaK OPTaHbI, TPYIIIBI OPTaHOB OMPEACIISIIOT CHCTEMY (Harpumep,
NUILEBApUTENbHYI0) U Tak Janee. Mbl CHOBa BBIHYKIEHBI OTMETHTh MpHcyinyro Co3aarento 3KOHOMHOCTh
BBIPQ)KEHUS: OCHOBHOM CTPOUTENEHBIN OJIOK BCEX PACTEHHH M KMBOTHBIX - KJIeTKa. ECTECTBEHHO, MEXKITy KIETKaMu
pacTeHHi 1 )KUBOTHBIX CYIIECTBYIOT pa3nnuus. KileTku pacTeHust, HapuMep, 3aKJII0UEHBI B )KECTKYIO IIEJUTIOJIO3HYIO
000JIOYKY B OTJIIMYHE OT KJIETOK >KUBOTHBIX. HO, HecMOTps Ha STH pa3nuyms, 00€ yKa3aHHbBIE CTPYKTYpHI,
HECOMHEHHO, SIBJISIFOTCS KJIETKaMH. JTO IpUMep OOIIHOCTH B pa3HbIX cepax.

XKu3Hb pacTeHM U )KUBOTHBIX MOJCP)KUBAET 3HAUUTEIBHOE YUCIIO MEXaHU3MOB HAKJIETOYHOTO YPOBHS, TO
ecTb Ooyiee BBICOKOTO YPOBHS aOcTpakiuu. M pacTeHus, U *HUBOTHBIE HCHOJB3YIOT COCYIAMCTYIO CHCTEMY JUIS
TPaHCIOPTHPOBKH BHYTPH OpTraHU3Ma IMHUTATeIbHBIX BenlecTB. 1 y TeX, ¥ y APYyTruX MOKET CYIIECTBOBAThH pa3iinine
MI0JIOB BHYTPH OJIHOTO BHJIA.

CTpykTypa BemecTBa. VcciieoBaHus B TAKMX Pa3HBIX 00JacTsAX, KaK aCTPOHOMUS U siiepHas (PU3MKa, Jar0T
MHOXECTBO APYTUX NMPUMEPOB HEBEPOSATHO CIOXKHBIX CHUCTEM. B 3THX IBYX AMCLUIUIMHAX MbI HalJleM IpUMEpHI
UEPAPXUUECKUX CTPYKTYP. ACTPOHOMBI M3y4aIOT I'aJIaKTHKH, KOTOPbIe 00BEIMHEHBI B CKOIUICHUS, a 3BE3bl, TUIAHETHI
U Ipyrue HeOecHble Tena 00pa3yloT TalaKTUKY. SIepIuku UMEIOT eJI0 CO CTPYKTYPHOH nepapxueil pu3ndeckux
TEJI COBCEM JIPYT'Oro MaciiTada. ATOMBI COCTOSAT U3 AJIEKTPOHOB, IPOTOHOB U HEHTPOHOB; AJIEKTPOHBI, TO-BHIUMOMY,
SBIISIIOTCSI AJIEMEHTAPHBIMU YaCTULIAMH, HO TIPOTOHBI, HEUTPOHBI U APYTHE TSXKEIIbIEe YACTULIBI (POPMUPYIOTCS U3 e1lle
0oJiee METKUX KOMIIOHEHTOB, Ha3bIBAEMbIX KBAPKAMH.

Msl onsTh OoOHapykuBaeM OOIIHOCTH ()OPM MEXaHU3MOB B 3THUX CIIOXKHBIX Mepapxusax. Ha camom nene
OKa3bIBaETCsI, YTO BO BceneHHo# paboTaioT BCEro YeThIpe THUIIA CUJT: TPABUTAIIMOHHOE, SJIEKTPOMAarHUTHOE, CUIIbHOE
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U ciaboe B3auMOJIEHCTBUS. MHOTHE 3aKOHBI (DM3WKU YHUBEPCAIIbHBI, HAPUMEP, 3aKOH COXPAHEHHS SHEPTUU U
UMITYJIbCA MOYKHO MMPUMEHUTD U K TaJIaKTUKaM, U K KBapKaM.

CTpyKTypa cOlHATBHBIX HHCTUTYTOB. Kak mocneaHuii mpuMep CIOKHBIX CUCTEM PACCMOTPHM CTPYKTYPY
0OIIECTBEHHBIX MHCTUTYTOB. JIt0111 00BEANMHSIOTCS B TPYIIIBI AJISl pEeLIeHHs 3a]1a4, KOTOpbIe HE MOTYT OBITh PELICHBI
uHAMBUAYyabHO. OTHH OpraHu3anuy ObICTPO pacHaaloTes, Ipyrue QYHKIMOHUPYIOT Ha MPOTSHKEHUU HECKOIBKHIX
nokosieHuil. Yem Oounblle opraHuszanus, TeM OTYETIMBEE IMPOSBISETCS B HEH uepapxuyeckas CTPYKTypa.
TpaHcHaIMOHAJIBHBIE KOPHOPALMHM COCTOST M3 KOMIIAHUM, KOTOPBhIE B CBOIO OYEpPE/b COCTOSIT W3 OTJEJICHUMH,
collepkaiux paznuunble punuansl. [locnennuM mpuHagIekaT yke OTAelbHble oduchl U T.1. ['paHulbl MEXIY
YacTSIMH OPTaHU3AIMHA MOTYT U3MCHSTBCS, U C TEUYCHHEM BPEMEHU MOXKET BO3HHKHYTH HOBas, 0ojiee CTaOWIbHAS
uepapxusl.

OTHOIIEHUS MEXKTY Pa3HBIMU YaCTSIMU OOJIBIION OpraHu3aluy MOJ00HBI OTHOIICHHSIM MEXIY KOMIIOHEHTaMHU
KOMIIBIOTEPA, PACTEHUS WM TAJIAKTUKH. XapaKTEePHO, YTO CTEIIEHb B3aUMOJICHCTBUS MEXAY COTPYAHUKAMHU OJTHOTO
YUpEKICHUSI HECOMHEHHO BBIIIIE, YEM MEX]1y COTPYIHUKAMU JIBYX pa3HbIX yupexaenuil. Kiepk, Hanpumep, 0ObIYHO
He 00IIaeTcsi ¢ UCIOMHUTEIbHBIM JUPEKTOPOM KOMIIAaHHH, & B OCHOBHOM 00ciyskuBaeT noceruteneil. Ho u 3mech
pa3linyHbIe YPOBHU UMEIOT €AMHBIE MEXaHU3MbI (PYHKIIMOHUpOBaHUA. PaboTa u Kiiepka v IUpEeKTOpa OIIayuBaeTCs
OJIHOI (hMHAHCOBOM OpraHu3alyeil, 1 06a OHU JUId CBOUX IIeJIel MCIOJIB3YIOT OOIIYI0 anmaparypy, B YaCTHOCTH,
TeneOHHYIO CUCTEMY KOMIIAHUU.

[IATH NPU3HAKOB CJI0KHOI CHCTEMBbI

Hcxons u3 Takoro crmoco6a U3y4eHus, MOKHO BBIBECTH IISITh OOIIMX MPHU3HAKOB JIFOOOH CIIOKHOM CHCTEMBI.
OcHoBbIBasich Ha padboTe Caiimona u D0, Kyprya npemiaraet cieayroiiee HabaroaeHue [7]:

1. "Cnoorcnvie cucmemul 4acmo AGAAOMCA UEPAPXULECKUMU U COCMOAM U3 83AUMO3ABUCUMBIX NOOCUCTNEM,
Komopbie 8 C80I0 0uepedb Mmakice Mo2ym Oblmsb pazoeseHbl Ha NOOCUCeMbl, U M.O., 8NJI0Mb 00 CAMO20 HU3KO20
yposeusam."

CaiiMoH oTMeudaeT: "TOT (pakT, YTO MHOTHE CIOKHBIE CUCTEMbl HMEIOT MOYTH PA3I0KUMYI0 UEPAPXUUECKYIO
CTPYKTYPY, ABISCTCS TJIABHBIM (aKTOPOM, TIO3BOJISIONIUM HaM MOHSTH, OMUCATh U JaxKe "YBUJIETh'" TaKUe CUCTEMBI
u ux uvactu" [8]. B camom pene, ckopee BCEro, Mbl MOXEM IOHSATh JUIIb T€ CHCTEMbI, KOTOpPbIE HMEIOT
HUEPapXUUYECKYIO0 CTPYKTYDPY.

BaxxHo 0co3HATh, UTO APXUTEKTYpa CIOKHBIX CUCTEM CKIIAJBIBACTCSA U U3 KOMIIOHEHTOB, U U3 HEPAPXUUECKHUX
OTHOIIIEHUN ITUX KOMIIOHEHTOB. PeutnH otmedaet: "Bce cUCTEMBI UMEIOT MOACUCTEMBI, U BCE CUCTEMBI SIBIISIOTCS
qacTsMH 0oJiee KPYMHBIX cucTeM... OCOOEHHOCTH CUCTEMBI OOYCIOBICHBI OTHOLIEHUSMH MEXIY €€ YacTsIMH, a He
4acTsAMH Kak TakoBbiMu" [9].

Yro ke clielyeT CUUTaTh MPOCTEHIIMMU 3JIEMEHTaMU cucTeMbl? ONBIT OJCKA3bIBAET HAM CIIEYIOIIUNA OTBET:

2. Buibop, Kakue KOMNOHEHMbl 6 OAHHOU CUCHEME CUUMAIOMCA IIEMEHMAPHLIMU, OMHOCUMENbHO
NPOU380JIeH U 8 DONLULOL CIeneHU OCMABIAeMcs HA YCMOMpPeHUe UCCIe008ames.

Hwusmwmit ypoBeHb Jy1st 0THOTO HAOIIOAATENsI MOKET OKa3aThCsl IOCTATOUYHO BBHICOKUM JJISI IPYTOTO.

CaiiMOH Ha3bIBAaeT MEPAPXUUYECKUE CUCTEMBl Pa3IOKUMBIMH, €CIIHM OHU MOTYT OBITh pa3felieHbl Ha UYeTKO
UICHTU(DUIMPYEMBbIE YacTH, W TIOYTH PA3JIOKUMBIMH, €CIU HMX COCTABIISIIONIME HE SBIAIOTCS aOCOIIOTHO
HE3aBHCHUMBIMH. DTO TIOJIBOJUT HAC K CIIEAYIOIIEMY 00IIeMy CBOWCTBY BCEX CIOKHBIX CHCTEM:

3. "Buympukomnonenmnasa cea3b O00blUHO CU/IbHEe, YeM C6A3b MeMc0y KOMROHeHmamu. Imo
obcmosmenbcmeo nosgonsem omoenimsv "gvicokouacmommusie” 83auUMOO0elicmeus SHYmMpUu KOMHOHEHMO8 Om
"nuzkouacmomnou" ounamuxu ezaumooeticmeus mexicoy komnonenmamu” [10].

DT0 paznuyrie BHYTPUKOMIIOHEHTHBIX M MEXKKOMIIOHEHTHBIX B3aMMOJCHCTBHI OOyCIaBIMBAaeT pa3ielieHue
GYHKIHMA MEXTy YaCTSIMH CHCTEMBI U JJa€T BO3MOKHOCTh OTHOCHUTEIFHO N30JMPOBAHHO U3yUYaTh KAKIYIO YacTh.

Kak MBI y’ke TOBOPHIIM, MHOTHE CJIOKHBIE CHCTEMbl OPTaHU30BAHBI JOCTATOYHO KOHOMHBIMU CPEACTBAMH.
[ToaTomy CaliMOH NPUBOIUT CIIETYOIIUN IPU3HAK CIIOKHBIX CUCTEM:

4. "Hepapxuueckue cucmemvl O00bIYHO COCHIOAM U3 HEMHOZUX MUNOE NOOCUCHEM, NO-PA3HOMY
CKOMOUHUPOBAHHBIX U opearusosanHbix” [11].

WNHbIMU crioBaM M, pa3HbIC CIIOKHBIE CHCTEMBI COJIEPKAaT OJIMHAKOBBIE CTPYKTYPHBIC YaCTH. ITH YaCTH MOTYT
UCTIONB30BaTh 00ImMe Oojee MENKHE KOMIIOHEHTHI, TaKhe KaK KIETKH, WKW Oojiee KPYIHBIE CTPYKTYpPbI, THIA
COCYAMCTBIX CUCTEM, UMEIOLIUECS U Y PAaCTEHUI, U Y )KUBOTHBIX.

Belmie MBI 0TMeUay, 4TO CII0KHBIE CUCTEMBI UMEIOT TEHCHIINIO K PAa3BUTHIO BO BpeMeHU. CaliMOH CUHTAET,
YTO CJIOKHBIE CUCTEMBI OyAyT Pa3BUBATHCS U3 MPOCTHIX TOPa3io OBICTPEE, €CIIH IJIS HUX CYHIECTBYIOT YCTOWYUBBIC
npomexyTounbie popmel [12]. ['amn [13] Beipaskaercs 6omee 3¢ dekTHO:

5. "Jlwoaa pabomarowan cnoxcnaa cucmema AGAAEMCA pe3yAbMAmMoM pazeumus padomasuieii donee
npocmoii cucmemol... Crodicnas cucmema, cnpoekmuposannas "c uyns', nukozoa we 3apabomaem. Cnedyem
Hauunams ¢ pabomarowjelt npocmoti cucmemvi”.
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B nporecce pa3BuTHs CUCTEMBI OOBEKTHI, IEPBOHAYAILHO PACCMATPUBABILUECS KaK CIIOKHBIC, CTAHOBSITCA
3JIEMEHTapHBIMU, U U3 HUX CTPOSITCS 0oJiee CIIOKHbIE cucTeMbl. bosee Toro, HEBO3MOXKHO Cpa3y MPaBUILHO CO31aTh
3JIEMEHTapHble OOBEKTHI: C HUMHU HAJ0 CHayaja MOBO3MTHCS, YTOOBI OOJIbIIE y3HATh O PEaIbHOM IOBEIACHUH
CUCTEMBI, 1 3aTEM y>K€ COBEPILICHCTBOBATDH UX.

Oprann3oBaHHasi 1 HEOPraHU30BAHHAS CJIOKHOCTH

Kanonnuyeckas popma cjioxuoi cucrembl. OOHapyXeHHE 00X a0CTpaKIIMi U MEXaHU3MOB 3HAYUTEIIHHO
oOjeryaer MOHMMaHUE CIOKHBIX cucteM. Hampumep, onbITHBINA MUIOT, COPUEHTUPOBABIINCH BCETO 32 HECKOJBKO
MUHYT, MOXKET B35Th Ha ce0s ympaBlIeHHE MHOTOMOTOPHBIM PEAaKTHBHBIM CaMOJIETOM, Ha KOTOPOM OH paHbllie
HUKOT/a He JIETal, U CIIOKOMHO ero BecTu. OmpenenuB 3JeMEHTHI, 00IIHe s BCeX MOJI00OHBIX CaMOJIeTOB (TaKue,
KaK pyJib YIpaBJICHUS, DJIEPOHBI U APOCCENbHBIA KJamaH), MHJIOT 3aTeM HailieT OTIMYUS ITOr0 KOHKPETHOTO
camoJeTa oT Apyrux. Ecnu nuior yke 3HaeT, Kak ynpasisaTh OJHUM CaMOJIETOM OIPEAEIEHHOrO TUIIA, EMY TOpa3ao
Jlerye Hay4uThCs YIPaBIATh APYTUM MOXOKUM CaMOJIETOM.

OTOT mpUMep HaBOJUT HA MBICIB, YTO MBI OOpAIIAINCh C TEPMUHOM Uepapxus B BeCbMa IPUOIN3UTEIEHOM
cmbicie. Haubonee MHTEpecHbIE CIOXKHBIE CUCTEMBI COJEpKaT MHOIO pa3HbIX uepapxuil. B camonere, Hampumep,
MO’KHO BBIIEJIUTh HECKOJIBKO CUCTEM: NMUTAHUS, YIPABIEHUS MOJIETOM U T.1. Takoe pa30HeHHe AaeT CTPYKTYpPHYIO
Uepapxuio Tumna "ObITh YacThi0". DTy e CUCTEMY MOXHO Pa3JIOkKHUTh COBEPUICHHO APYruM crocobom. Hampumep,
TypOOpEaKTUBHBIN ABUraTeNb - OCOOBIN THIT peakTuBHOTO nBurarens, a "Pratt and Whitney TF30" - ocoOslit Trmn
TypObopeakTuBHOrO nBurarens. C Apyroil CTOPOHBI, MOHSATHE 'pEeaKTHBHBIA ABHraTesp'’ 0000IIaeT CBOIWCTBA,
IPUCYIINE BCEM PEAKTUBHBIM JBUTATENSAM; "TypOOpEaKTUBHBIN JBUIATEb" - 3TO MPOCTO OCOOBIN TUI PEAKTUBHOTO
JBUTATENS CO CBOMCTBAMH, KOTOPBIE OTJIMYAIOT €r0, HallPUMep, OT MPSIMOTOYHOTO.

Orta BTOpas Wepapxus NpeICTaBisieT coOoi mepapxuro Tuma "is-a". Mcxoas U3 Hamero ombita, Mbl COWIN
HEOOXOUMBIM PACCMOTPEThH CUCTEMY C JIBYX TOYEK 3pEHHS, KaK HepapXuIo IepBoro u BToporo tuna. [lo npuunnam,
U3JI0’KEHHBIM B I'JIaBE 2, Mbl HA30BEM 3TU UEPAPXUU COOTBETCTBEHHO CIMPYKMYPOU KIACCO8 U CIMPYKMYPOU 00beKmog
[CroxHbIEe MpOTrpaMMHBIE CHUCTEMBbl BKIIIOYAIOT TakKKe W Apyrue Tumbl uepapxuu. Oco0oe 3HAUYCHHE UMEIOT UX
MOJyJIbHAsI CTPYKTYpa, KOTOpAast OMUCHIBAET OTHOIICHHUS MEXKAY (PU3MUECKIMH KOMITOHEHTAMH CHCTEMBI, U HEPAPXUS
MIPOLIECCOB, KOTOPAsi OMKUCHIBAET OTHOLIEHUS MEKYy TUHAMUYECKUMH KOMIIOHEHTAMH |.

OObenuHss NOHITUS CTPYKTYPBI KJIaCCOB U CTPYKTYPbl 0OBEKTOB C MATHIO MPU3HAKAMU CIIOKHBIX CHCTEM, MbI
HOPUXOJUM K TOMY, YTO (DaKTUYECKH BCE CIOXKHBIE CUCTEMBI MOKHO MPEICTAaBUTh OHON U TOM ke (KaHOHMYECKOM)
dbopMoii, koTopas nmokazaHa Ha puc. 1-1. 31ech npuBeAEHbI 1B€ OPTOrOHAIBHBIX HEPAPXUU OJHON CUCTEMBI: KJIaCCOB
u o0wvekToB. Kaxknas mepapxus sBIseTcs MHOIOYPOBHEBOM, MpUYeM B HEH Kiacchl U 0OBEKTHI 00Jiee BBHICOKOTO
YPOBHSI MIOCTPOCHBI U3 OoJiee MpocThiX. Kakoil kiiacc WM 0ObEKT BHIOpAH B KaY€CTBE JIEMEHTApPHOTO, 3aBUCUT OT
paccmaTpuBaeMoil 3agaund. OOBEKTbl OJJHOIO YPOBHS MMEIOT YETKO BBIPAXKEHHBIE CBSI3M, OCOOEHHO 3TO Kacaercs
KOMIIOHEHTOB CTPYKTYpbl 00bEKTOB. BHyTpH J11000r0 paccMaTprBaeMOro YpoBHsI HAXOAUTCS CIEAYIOIUN YPOBEHb
cl10’kHOCTH. OTMETUM TaKKe, YTO CTPYKTYPhI KJIACCOB U OOBEKTOB HE SIBISIOTCS HE3aBUCUMBIMU: KaX/IbIH 2JIEMEHT
CTPYKTYpbI OOBEKTOB MPECTABISAET CIIEUPUISCKUN IK3EMIUISIp onpeereHHoro kiacca. Kak Bumno u3 puc. 1-1,
O00BEKTOB B CIIO)KHOM cHCTeMe OOBIYHO Topasfo Oojblle, uyeM kiaccoB. llokas3biBas o0e wuepapXuu, Mbl
JEMOHCTPUPYEM H30BITOYHOCTh paccMaTpuBaeMoi cucteMbl. Eciin Obl MBI HE 3HAJIU CTPYKTYpPY KJIACCOB Hallel
CHCTEMBI, HaM MPUILIOCH ObI MOBTOPATH OJJHU U T€ K€ CBEACHMS I KaXJ0ro ’K3eMIuipa kiacca. C BBelleHUEM
CTPYKTYPBbI KJIACCOB MbI pa3MelllaeM B Hell 00I1I1e CBOMCTBA SK3EMIUISIPOB.

Ham onbIT mokaspIBaer, yTo Hanbojee YCHelHbl T€ IPOrpaMMHBIE CUCTEMBI, B KOTOPBIX 3aJI0KEHBI XOPOILIO
MPOJYMaHHbIE CTPYKTYpbl KJIACCOB U OOBEKTOB M KOTOpbIE O0JaJal0T MATHIO NMPU3HAKAMH CJIOXKHBIX CHCTEM,
OTNMCAaHHBIMHU BbIe. OLIEHUM BaKHOCTH 3TOT0 HAOIIOAEHUS U BhIpa3uMCcs 0oJiee KaTeropuyHO: OYEHb PEIKO MOXKHO
BCTPETUTh MPOrPAaMMHYIO CHUCTEMY, pa3padOTaHHYI0 TOYHO N0 TpaduKy, YJIOKHUBUIYIOCS B OHOKET H
YJIOBJIETBOPSIONIYIO TPEOOBAHHM 3aKa34unKa, B KOTOPOU Obl HE ObUIM YYTEHbI COOOpaKEHUS, U3JI0’KCHHBIE BBIIIIE.

CTpyKTypHbI KJIaCCOB U 0OBEKTOB CHCTEMbI BMECTE MbI Ha3bIBAEM apXUTEKTYpPOIl CUCTEMBI.

YesoBeyeckne BO3MOKHOCTH U CJI0KHbIe cucTeMbl. Eciii MbI 3HaeM, Kak JTOJKHBI OBbITh CIIPOEKTHPOBAHBI
CJIOKHBIE€ MPOTPAMMHBIE CHUCTEMBI, TO MOYEMY IMpPH CO3/JaHUU TAKMX CHCTEM MbI CTAJIKHUBAEMCSl C CEphE3HBIMU
npobiieMamu? Kak mokasaHo B riiaBe 2, ujiesi 0 TOM, Kak 00pOThCs CO CI0KHOCTBIO MPOrpamMm (3Ty U0 MBI OyieM
Ha3bIBaTh 00BEKMHbIL N00X00) OTHOCUTENbHO HOBa. CyIlEeCTBYET, OJHAKO, €Ie OJiHA, MO-BUIMMOMY, IJIaBHas
npuurHa: Gu3nYecKas OrpaHUYEHHOCTh BO3MOXKHOCTEH yesioBeKa MpH paboTe CO CI0KHBIMU CHCTEMAMHU.
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COHEekTr

Puc. 1-1. Kanonuueckas popma cnosxicHou cucmemol.

Korma ™Mbl HaunmHaeM aHaIM3UPOBATH CIOXKHYIO MPOTPAMMHYIO CHCTEMY, B HEl OOHapy>KHMBaeTCs MHOTO
COCTaBHBIX YacTel, KOTOPBIE B3aUMOJICUCTBYIOT JAPYT C JPYTOM PAa3IMYHBIMHA CIIOCOOAMH, IPUYEM HH CaMHU YacTH
CUCTEMBI, HA CIIOCOOBI UX B3aUMOJICHCTBUS HE 0OHAPYKUBAIOT HUKAKOTO CXOJICTBA. DTO MPUMEp HEOPTraHNU30BaHHOM
cnoxHocTd. Koryia Mbl HaunHaeM OpraHU30BBIBATH CUCTEMY B IPOIIECCE €€ TPOSKTUPOBAHUS, HEOOXOIMMO JyMaTh
cpasy o MHoroMm. Hampumep, B cuCTeMe YOpaBIEHUS [BIKEHHUEM CaMOJIETOB TMPUXOJUTCS OJHOBPEMEHHO
KOHTPOJMPOBATh COCTOSITHME MHOTHX JICTATEIBHBIX aIlllapaToB, YYUTHIBAS TaKUe WX IMapaMeTphl, Kak
MECTOIOJIOKEHHE, CKOPOCTh M Kypc. Ilpu aHanmm3e AUCKPETHBIX CHCTEM HEOOXOIUMO paccMaTpuBaTh OOIBIIHE,
CIIOKHBIC M HE BCET/Ia JICTSPMUHHPOBAHHBIC MPOCTPAHCTBA COCTOSHUN. K COXKaleHHI0, OJTMH YEIOBEK HE MOXKET
CIEIUTh 32 BCEM JTHM OJHOBPEMEHHO. JKCIEPUMEHTHI IMCHUXOJOTOB, Hampumep Muuiepa, MOKa3bIBalOT, YTO
MaKCHMAaJbHOE KOJIMYECTBO CTPYKTYPHBIX €IUHUI] WH(GOPMAIMH, 32 KOTOPBIMHU YEIOBEYSCKHUH MO3T MOXKET
OJIHOBPEMEHHO CIIEANTh, TPUOIU3UTELHO PAaBHO CEMU ILTIOC-MUHYC NBa [14]. BeposTHO, 3TO CBsA3aHO ¢ 00BEMOM
KpaTKOCPOYHOH MamsTH y 4enoBeka. CaiiMOH TakKe OTMEYaeT, YTO JIOTIOTHATEIEHBIM OTPaHUYHBAIONIIAM (haKTOPOM
SIBIISIETCS. CKOPOCTH OOpabOTKM MO3TOM TOCTyMarolneld HHPOpPMAIUH: HA BOCHPUATHE KAXKIOH HOBOW €IMHHIIBI
uHpopmanuu emy Tpedyercs okojo 5 cexynn [15].

TakxuMm 06pazom, MBI OKa3aluCh Mepel cepbe3Hoi nuaeMmon. CIOKHOCTh IPOrPAMMHBIX CUCTEM BO3pacTaerT,
HO CIIOCOOHOCTB HAIIIETO MO3Ta CIIPAaBUTHCS C 3TOH CIOKHOCTHIO OrpaHndeHa. Kak jke HaMm BBIHTH M3 CO3/1aBaBIIETOCS
3aTPyIHUTENBHOTO TIOJIOKEHUS?

1.3. BHeceHue nopsiika B xaoc

PoJib 1exoMno3uuu

Kak ormeuaer [leiikctpa, "Croco0 ympamiieHUs! CIOKHBIMH CHCTEMaMH ObLT M3BECTEH €IIe B JIPEBHOCTHU -
divide et impera (pa3aessii u BnactByii)" [16]. IIpu mpoeKTHPOBAHKUH CIOKHOM MTPOrPAMMHOM CHCTEMBI HEOOXOTUMO
pa3fensaTh €€ Ha BCE MCHBIIME W MCHBIINE IMOJCUCTEMBI, KaXIYH K3 KOTOPBIX MOHO COBEPIICHCTBOBATH
HEe3aBUCUMO. B 3TOM ciryyae MbI HE MPEBBICHM MPOMYCKHON CIOCOOHOCTH YEIIOBEUECKOTO MO3Ta: JIJIsl TOHMMAaHUS
JF000T0 YPOBHSI CHCTEMbI HaM HEOOXOAMMO OJHOBPEMEHHO JEPKaTh B yME WH(POPMAIUIO JIUIIb O HEMHOTHX €€
gacTsax (OTHIOOL HE O Bcex). B camom neme, kak 3amermn [lapHac, NEKOMIO3HIMS BBI3BaHA CIIOKHOCTBIO
MIPOrpaMMHUPOBAHUST CUCTEMbI, TOCKOJIbKY UMEHHO 3Ta CJI0KHOCTb BBIHYXKIAET JCIUTHh MPOCTPAHCTBO COCTOSHUI
cucremsl [17].

AJropuT™MuYecKasi JAeKOMNO3HIHUs. boibimmHCTBO #3 Hac (GopMaibHO OOYYEHO CTPYKTYPHOMY
MMPOCKTUPOBAHUIO "CBEPXY BHU3'", 1 MBI BOCIIPUHUMAEM JIEKOMITO3HITHIO KaK 0OBIYHOE pa3/iesieHrue aJrOPUTMOB, T1Ie
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KKl MOTYJIh CUCTEMBI BBITIONHSET OJIMH U3 ATAoOB 001Iero nmporecca. Ha puc. 1-2 npuBeaeH B kKauecTBe MpuMepa
OJIMH M3 TPOAYKTOB CTPYKTYpHOTO MPOEKTHUPOBAHUS: CTPYKTYpHas cXema, KOTOpas IOKa3bIBaeT CBS3U MEXKIY
pa3sTUYHBIMU  (DYHKIMOHATLHBIME JJIEMEHTAMH CHUCTeMbl. JlaHHas CTPYKTypHas cXeMa WJUTIOCTPUPYET 4YacTh
MIPOrpPaMMHOM CXeMbl, U3MEHSIONIEH cofepxkaHue yrnpasistoniero Qaitna. OHa Oblj1a aBTOMaTUYECKHU TMOJTyYeHa U3
JarpaMMbl IMOTOKAa JAHHBIX CHEUHAIBHOM 3KCIIEPTHOM CUCTEMOW, KOTOPOM H3BECTHBI MPABUIIA CTPYKTYPHOIO
npoekTupoBanus [18].

O0beKTHO-OpHEHTUPOBAHHAsA JekoMno3uums. [Ipeamonokum, dYTO y OSTOM 3aJayu  CyIIECTBYET
aNbTepHATUBHBIA crocol aexomno3unmu. Ha puc. 1-3 MbI pa3aenunu cucremy, BbIOpaB B KadecTBe KpUTEpUs
JIEKOMIIO3UIINH TPUHAICKHOCTH €€ 3JIEMEHTOB K Pa3IMYHbIM a0CTpaKIHsIM JaHHOU pobieMHoii obnactu. [Ipexae
4yeM pasaensaTh 3a1auy Ha mard tumna Get formatted update (ITonyunTs u3MeHeHUs B 0THOPMATHPOBAHHOM BHIIE) U
Add check sum (ITpubaBuTh K KOHTPOJILHOW CyMME), MbI JIOJDKHBI ONPEACTUTh Takhue o0bekThl kak Master File
(OcuoBHoii (aiin) u Check Sum (KonTposbHas cymma), KOTOpbI€ 3aMMCTBYIOTCS M3 CJIOBAPS MPEIMETHON 00JIACTH.

Xota 00e cxeMbl pemarT OJHY W Ty e 3a/Jady, HO OHM JeNAloT 3TO pa3HbIMU cnocobamu. Bo BTOpoit
JEKOMIIO3UIIMM MHP TPEACTABICH COBOKYIHOCTbIO AaBTOHOMHBIX JEHCTBYIOIIMX JIMI, KOTOPbIE B3aUMOACHCTBYIOT
JPYT C IPYTOM, 4YTOOBI 00ECIIeYnTh OBEICHHE CUCTEMbI, COOTBETCTBYOIIEE Oosiee BricokoMy ypoBHI0. Get formatted
update (IToiyuuTh U3MEHEHHs B OT(GOpMATHPOBAHHOM BH/IC) OOJIbIIIC HE MPUCYTCTBYET B KAYECTBE HE3aBUCHMOTO
JITOPUTMA; 3TO JCHCTBHUE CYIIIECTBYET TeNeph Kak ornepanus Haja oobexToMm File of Updates (Paitn nsmenenwuii). Dta
omeparus co3maet Apyroi oowekt - Update to Card (M3menenus B kaprte). Takum 00pa3oM, KaXIblii OOBEKT
o0JaaeT CBOMM COOCTBEHHBIM MMOBEACHUEM, U KXKIBIM U3 HUX MOJICIIUPYET HEKOTOPBIH 00BEKT peaibHOTO Mupa. C
9TOM TOUYKH 3peHHUsi OOBEKT SBJSETCS BIOJHE OCS3a€MOM BEllbl0, KOTOpas JEMOHCTPUPYET BIIOJIHE OMpEelIEHHOEe
noBeieHne. OOBEKTHI UTO-TO JCNAIOT, U MBI MOXKEM, ITOCJIAB UM COOOIICHHE, IMTOTIPOCUTH MX BBITIOJHUTH TO-TO U TO-
To. Tak Kak Halla JEKOMIO3UIMS OCHOBaHA Ha OOBEKTaX, a HE Ha aJrOpUTMax, Mbl Ha3bIBa€M €€ 0ObEeKMmHO-
OPUEHMUPOBAHHOU 0EKOMNOZUYUE.

JlekoMno3unusi: AJIrOPpUTMHYECKAs] WIH 00bEKTHO-OpHeHTHpoBaHHas? Kakas NeKOMIO3UIUS CIOKHOU
CHCTEMBI TIpaBUJIbHEE - 110 AITOPUTMAaM WM 10 00bekTam? B 3TOM Bompoce ecTh MOABOX, U MPABWIBHBIA OTBET Ha
HEro: BakHbI 00a acriekta. PasneneHue mo anroputMaM KOHIEHTPUPYET BHHUMAaHHE Ha MOPSAKE MPOUCXOJSALINX
coOBITHH, a pa3zieJieHue 1Mo 00bEeKTaM MPUAAET 0CO00€ 3HAUCHUE areHTaM, KOTOPbIE SBJISIFOTCS TNO0 00BEKTaMH, JINOO
cyObekTtamu nedctBusa. OIHAKO MBI HE MOXKEM CKOHCTPYHPOBATH CIOXHYIO CHUCTEMY OJHOBPEMEHHO BYMS
croco0amMu, TeM 00JIee, 4YTO ITU CIIOCOOBI 110 CYTH OPTOTOHANIBHBI [JIPHTIOH TIpeanoaraer, 4To 3Ta OpTOrOHaILHOCTh
uzydanach ¢ aApeBHuXx BpemeH. On mumet: "K. X. BagauHrton oTMeTwn, 4to Takas IyadbHOCTh B3IJISJIOB
IIPOCIIEKUBACTCA 0 APEBHUX I'PpeKoB. [laccuBHBIN B3I peuiaraics JJeMOKpUTOM, KOTOPBIM yTBEPKAAJl, YTO MUP
COCTOHMT M3 aTOMOB. JTa mo3ulius JleMokpuTa cTaBuia B IEHTP Bcero Matepuro. Kiaccuyeckum mpeacTaBUTEIEM
JPYTOi CTOPOHBI - aKTUBHOTO B3TJIsAa - ObUT ['epakinT, KOTOPBIH BhIIEIUT IOHATHE mporiecca’[34]]. Mbl JOKHBI
HAYaTh pa3/ieJIeHHe CUCTEMBI JIN0O MO aNropuT™MaM, TUO0 1Mo 00BEKTaM, a 3aTeM, UCIIOJIb3YS MOJTYYEHHYIO CTPYKTYPY,
MOMBITATHCSI PACCMOTPETH MPOOJIEMY C APYTON TOUKHU 3PEHUSI.

Updata
Tie
Gaf et Pist petw
mastes formsafhed Malch | l Update unmalched master
AR urnlale masier ]
v
Gal 0K L Forerat
o Expand 2 Reormmat ot
Gel old Validala Gt
master checi sum b+ Bl
.‘ﬂée Seq 1958 IEEE
eard check

Puc. 1-2. Aneopummuueckas oekomnosuyusi.

OmnbIT MOKa3bIBAET, YTO MOJIE3HEE HAUNHATD ¢ 0OBEKTHOM AEKOMIO3ULIMU. Takoe Hauano MOMOXKET HaM JIyYlle
CIPABUTHCS C TMPUAAHUEM OPTaHU30BAHHOCTH CJIOKHOCTH MPOTPAMMHBIX CHCTEM. BIlie 3T0T 00BEKTHBIN MOAX0]]
IIOMOT HaM IpH ONHUCAHUU TAKUX HEMOXO0XKHMX CHCTEM, KaK KOMIIBIOTEPbI, PACTEHHUs, TATaKTUKK U OOLIECTBEHHbIE
uHCTUTYTHl. Kak Oyzer BUAHO B nanbHeiiieM (B riaBax 2 W 7), OOBEKTHas EKOMIIO3UIMS MMEET HECKOJIBKO
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Ype3BbIYAHO BAXKHBIX IPEUMYLIECTB Iepe] anroputMuydeckoid. OObeKTHast JAEKOMIIO3MLIMS YMEHBIIAET pa3sMep
IPOTrPaMMHBIX CHCTEM 3a CYET MOBTOPHOI'O MCIOIb30BaHMs OOIIMX MEXaHM3MOB, YTO MPHUBOAUT K CYIIECTBEHHOMN
SKOHOMHH  BBIPA3UTENbHBIX CpeacTB. (OOBEKTHO-OPMEHTUPOBAHHBIE CHUCTEMBbI Oojiee THOKM W TIpoIIe
9BOJIIOLIMOHUPYIOT CO BPEMEHEM, IOTOMY YTO UX CXEMbl 0a3upyercs Ha YCTOWYMBBIX MPOMEXYTOUHBIX (opMax.
JlelicTBUTENbHO, OOBEKTHAS JCKOMIIO3HIMS CYIIECTBEHHO CHM)KAET PUCK MPU CO3JaHHMU CIOKHOW MPOrpaMMHOMN
CHCTEMBI, TaK KaK OHa pa3BUBACTCA U3 MEHbBIIMX CHUCTEM, B KOTOPBIX MBI YK€ yBepeHbl. bosee Toro, o0bekTHast
JIEKOMIIO3MLIMSI IOMOTaeT HaM pa3o0paThCsl B CJI0KHOM POrpaMMHON CUCTEME, IIpeIaras HaM pa3yMHBbIE pEIICHUS
OTHOCHTEJIBHO BBIOOpA MOANPOCTPAHCTBA OOJIBILIOrO MIPOCTPAHCTBA COCTOSHUM.

[IpeumymiecTBa 0OBEKTHO-OPHEHTUPOBAHHBIX CHCTEM JIEMOHCTPUPYIOTCS B TIiaBax 8-12 mpumepamu
IPUKJIAJHBIX [POrpamMM, OTHOCSIIMXCS K pa3iuyHbIM oOnacTsaMm. Crenyromias Bpe3Ka CONOCTaBIsIET OOBEKTHO-

OpPUEHTHPOBAHHOE MPOECKTUPOBAHUE ¢ OoJiee TPaAUIIMOHHBIMHU MTOAXO0IAMH.
Update
T,

File of

Get formatted update
== Updates

Get
Put

Create Update to

Card

Puc. 1-3. Ob6vexmno-opuenHmuposarnnas 0eKOMNO3UYUSL.

Pouib abcTpakuun

Bblie MbI cChITAIMCh HA 3KCIIEPUMEHTHl Musuiepa, B KOTOPBIX ObUIO YCTaHOBJIEHO, YTO OOBIYHO YEJIOBEK
MO’KET OJHOBPEMEHHO BOCHPHUHSATH JMIIL 7,2 €AUHUIBI MH(OpMaLUU. DTO YUCIO, O-BUIUMOMY, HE 3aBUCUT OT
cogepxkanus uHpopmanuu. Kak 3ameuaer cam Mwuiuiep: "PasMmep Hamiell nmamMsATH HakJIaAbIBaeT >KECTKHE
OTrpaHMYEHUS Ha KOJIMYECTBO MH(OpMALIMU, KOTOPOE Mbl MOKEM BOCIIPUHSATH, 00pab0oTaTh U 3alIOMHUTh. OpraHusys
HOCTYIIJIeHHE BXOAHOM HMH(pOpMAlMM OJHOBPEMEHHO I10 HECKOJBKMM pa3MYHbIM KaHalaM M B BHJE
MIOCJIEIOBATEIBHOCTA OTNENBHBIX MOPIMA, MBI MOXEM IpOpBaTh... 3TOT HH(MOpManuoHHBI 3atop" [35]. B
COBPEMEHHOM TEPMUHOJIOTMH 3TO HAa3bIBAIOT pa30MEHNEM WUJIH BbIIEICHUEM a0CTpaKIuil.

MeToabl NPOEKTHUPOBAHUS IPOrPAMMHBIX CHCTEM

Mpsl pemuiay, 4yTo OyJeT MOJIe3HO, €CIM Mbl pa3rpaHUYUM MOHSITHS METOA W METOJONOTHsA. MeToa - 3To
MOCJIEIOBATEIBHBIN TMPOIIECC CO3JaHUSI MOJEJEH, KOTOPBhIE OIMMCHIBAIOT BIIOJHE OMPENEICHHBIMH CpPEICTBaAMHU
pa3iIMyYHbIE CTOPOHBI pa3padaThiBa€MOil MPOrpaMMHOIM CHUCTeMbl. MeETOqOoNOTHsl - 3TO COBOKYIHOCTH METOJIOB,
MIPUMEHSAEMBIX B XU3HCHHOM IMKJIE pa3pabOTKU MPOrpaMMHOTO OOeCTieYeHHs] U 0O0BETUHEHHBIX OJHHUM OOIIUM
¢bunocopckuM moaxoaoM. MeTo bl BaKHBI IO HECKOIBKUM MpUYMHAM. Bo-TIepBbIX, OHU YIOPSIOYUBAIOT MPOLIECC
CO3/IaHUsI CJIOKHBIX TIPOTPAMMHBIX CUCTEM, KaK OOIIHE CPEACTBA TOCTYITHBIC /IJIsi BCEH TPYyMIIBI pazpaboTynkoB. Bo-
BTOPBIX, OHH MTO3BOJISTFOT MEHEDKEepaM B Mpoliecce pa3paboTKH OLIEHUTh CTETIEHb MPOIBUKEHUS U PUCK.

MeTopI MOSIBUIIMCH KaK OTBET Ha PACTYIIYIO CJI0KHOCTh MPOTPaMMHBIX cucTeM. Ha 3ape KOMITbIOTEPHOM APBI
OUYE€Hb TPYIHO OBLIO HANIKCATH OOJBIIYIO IPOTPAMMY, TOTOMY YTO BO3MOXXHOCTH KOMIIBIOTEPOB OB OTPAHUYECHBI.
OrpaHnueHus MPOUCTEKAIN U3 00BheMa OMEPATUBHOU MaMATH, CKOPOCTH CUYUTHIBAaHUS MH(GOPMAITIH C BTOPHUIHBIX
HOCHUTENEH (MMH CITy>)KMITM MarHUTHBIE JIEHTHI) U OBICTPOACHUCTBUS MPOIIECCOPOB, TAKTOBBIM ITUKI KOTOPBIX OBLI
paBeH COTHSIM MUKpocekyHI. B 60-70-¢ roas! 3 PeKTHBHOCTh IPUMEHEHHUSI KOMITBIOTEPOB PE3KO BO3POCIIA, IIEHBI
Ha HUX CTajM MaJaTh, a Bo3MOkHOcTH DBM yBenuumnuck. B pe3ynbraTe cTamo BBITOJHO, Ja M HEOOXOAMMO
co3/71aBaTh BCce OOJBINE MPUKIIAIHBIX MPOTPAMM IOBBIIICHHOW CIIOXHOCTU. B KadecTBE OCHOBHBIX WHCTPYMEHTOB
CO3/]aHus TPOTPAaMMHBIX MTPOIYKTOB HaYaJIM MPUMEHSTHCS AITOPUTMUYECKHUE SI3bIKM BBICOKOTO YPOBHS. JTHU SI3BIKH
pacIIMpUIIA BO3MOXKHOCTH OTJEIBHBIX MIPOTPAMMUCTOB M TPYIIT Pa3padOTYUKOB, YTO MO UPOHUHU CYIbOBI B CBOIO
ouepeib MPUBENIO K YBETUYEHUIO YPOBHSI CIIOKHOCTU MPOTPAMMHBIX CHUCTEM.

B 60-70-e roasr Ob110 pa3zpaboTaHO MHOTO METOJIOB, TIOMOTAIONIUX CIPABUTHCS C PACTYIIEH CIOKHOCTBIO
nporpamMM. Haumbornbiee pacrnpocTpaHeHHE MOIYYHIIO CTPYKTYPHOE MPOSKTUPOBAHHE MO METOAY CBEPXY BHUS3.
Meroa ObUT HEMOCPEACTBEHHO OCHOBAH Ha TOIOJIOTHH TPAJAUIIMOHHBIX SI36IKOB BhICOKOTO ypoBHS THa FORTRAN
wim COBOL. B 3Tux s3bIkax OCHOBHOH 0a30BO eIMHUIICH SBISETCS MOANPOTpaMMa, M Mporpamma B ILIEIOM
npuHuMaeT (opmy gepeBa, B KOTOPOM OJHHM TOJINPOTrpaMMbl B TIPOIECCe padOTHl BBI3BIBAIOT APYTrHe
noanporpaMmbl. CTPYKTYpHOE MPOECKTUPOBAHME UCIOJIB3YeT MMEHHO TaKOW TMOJXOJ: aJrOPUTMUYECKAS
JIEKOMITO3HIIHS TIPUMEHSIETCS 11 pa3OueHwus O0JIBIION 3a/1aun Ha OoJiee MEJKue.
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Toraa e cTaiu NOABIATHCA KOMIBIOTEPHI elle OOIBIINX, TOMCTUHE TUTAHTCKUX BO3MOXKHOCTEH. 3HaUeHHE
CTPYKTYpPHOTO TOJXOJa OCTAJIOCh MPEXKHUM, HO Kak 3amedaeT CTeliH, "0Ka3alloch, YTO CTPYKTYPHBIA MOAXOJ HE
paboraer, ecnmu o0beM mporpaMmbl mpesbimaet npuoausutenbHo 100000 ctpok" [19]. B mocnegnee Bpems
MOSIBUJIUCH JIECATKM METO/IOB, B OOJBIIMHCTBE KOTOPBIX YCTPAHEHBI OYEBUIHBIC HEIOCTATKH CTPYKTYPHOTO
npoekTuposanus. HanbGornee yaadnble Metonsl 0but paspaboransl Ilerepcom [20], Menom u Hau [21], a Taxxke
¢dupmoit Teledyne-Brown Engineering [22]. BonbIIMHCTBO 3THX METO/IOB MPEACTABIISIOT cOO0 BapUalliy HA OJTHU
u Te ke TeMbl. CaMMepBHILIb TIpe/IaraeT pa3AeiuTh UX Ha TPU OCHOBHBIE rpymis [23]:

METOJ CTPYKTYPHOT'O IPOEKTUPOBAHUS CBEPXY BHM3;
METO/]l TOTOKOB JaHHBIX;
00BEKTHO-OPUEHTHPOBAHHOE IPOCKTHPOBAHUE.

[IpuMepsl CTPYKTYpHOTO MPOSKTUPOBAHUS MpHBeneHbI B paborax Mopnana n Koncrantuna [24], Maiiepca
[25] u [eitmk-/xonHca [26]. OcHOBBI ero u3i0kKeHbl B padotax Bupra [27, 28], dans, [Jeiikcrpsl u Xoapa [29];
WHTEPECHBIN BapUAHT CTPYKTYPHOT'O MTOAX0/1a MOXXHO HailTH B pabote Muica, JIunrepa u Xeuepa [30]. B kaxxmom
U3 ATUX MOJXOAOB TMPHUCYTCTBYET AJITOPHUTMUYecKass AekoMno3umusa. ClemayeT OTMETHTb, 4TO OOJBIIMHCTBO
CYIIECTBYIOIIUX MPOTPaMM HAIMKCAHO, MO-BUAUMOMY, B COOTBETCTBHH C OJHUM U3 3THX METOJO0B. TeM He MeHee
CTPYKTYPHBIH MMOJIXOJ] HE MO3BOJSET BBLICIUTH a0CTPAKIIMH U O0ECTIEUYUTh OrpaHMUYCHHE JOCTYIA K JAHHBIM; OH
TaK)Ke He MPEIOCTaBISAET JOCTATOYHBIX CPEICTB U1 OpraHu3anuu napamienusma. CTpyKTYpHBIA METOI He MOKET
00eCTIeYnTh CO3/IaHue MPEIEIEHO CI0KHBIX CUCTEM, H OH, KaK MPAaBUJIO, HEIP(PEKTUBEH B OOBEKTHBIX U 0OBEKTHO-
OpPUEHTUPOBAHHBIX SI3bIKaX MPOrPaMMHUPOBAHHUS.

MeTo 1 IOTOKOB JaHHBIX JydIlle BCEro onucaH B paHHed pabdote [[xekcona [31, 32], a takke Bapuuepa n
Oppa [33]. B aToM MeToze mporpaMMHasi CUCTEMa paccMaTpUBAaEeTCs Kak MpeoOpa3oBaTesib BXOAHBIX MOTOKOB B
BBIXO/HbIE. METOJl TOTOKOB JaHHBIX, KaK U CTPYKTYPHBIM METOJ, C yCIIEXOM MPHUMEHSUICS NPU PEIICHUU psaa
CIIO)KHBIX 33/1a4, B YAaCTHOCTH, B CHCTeMaxX WH(MOPMAIMOHHOTO OOECIIEYECHHUs, TJ€ CYIIECTBYIOT IMpPSIMBIE CBS3H
MEX/y BXOJHBIMH W BBIXOJHBIMM IIOTOKaMH CHCTEMBI U TAe He TpeOyeTcs ynensTh 0co0Oro BHUMAaHUS
OBICTPOJICHCTBUIO.

OOBEeKTHO-OPHEHTHPOBAaHHOE TpoekTHpoBaHue (object-oriented design, OOD) - 3T0 MOAXOMA, OCHOBBI
KOTOPOTO M3JIOKEHBI B TaHHOW KHHTE. B ocHOBe OOD 5exuT npeacTaBieHne 0 TOM, 9YTO IPOTPAMMHYIO CUCTEMY
HE0OXOUMO TPOEKTUPOBATH KaK COBOKYMHOCTh B3aMMOJICHCTBYIOIIUX JPYT C APYroM OOBEKTOB, paccMaTpHUBas
KKJIbIH OOBEKT KaK HSK3EMIUISP OIMPEACNICHHOro Kiacca, MpUuYeM KJacchl 00pazyroT uepapxuio. OOBEKTHO-
OpPUEHTHUPOBAHHBINA MOAXOJ OTPa)KaeT TOMOJIOTUI0O HOBEWIINX SI3BIKOB BBICOKOTO YpOBHS, TakuxX kak Smalltalk,
Object Pascal, C++, CLOS u Ada.

Bynd tak onuceiBaet 3Tot mpoiiecc: "JIroau pa3Buiu 4pe3BbiuaiiHO 3G(HEKTUBHYIO TEXHOJIOTUIO TTPEOI0JICHUS
CJIO)KHOCTU. MBI abcTparupyeMcst oT Hee. bylyun He B COCTOSHUM MOJIHOCTBIO BOCCO3/1aTh CIOXKHBIA OOBEKT, MbI
MPOCTO WTHOPHPYEM HE CIMIIKOM Ba)KHBIE JETald U, TaKuM o0pa3oMm, HMeeM Jelo ¢ OOOOIIEeHHOH,
UeaIn3upOBaHHON Mojnenbio oOwvekta" [36]. Hampumep, usywas mnpouecc (OTOCHHTE3a y PpacTeHUM, MbI
KOHIEHTPUPYEM BHUMaHKHE Ha XUMHUYECKHUX PEaKLUsAX B ONPEAEIEHHBIX KJIETKaX JUCTa U He 00paljaeM BHUMaHUE Ha
OCTaJIbHBIE YaCTU - YEPEHKH, KWIKU U T.A. VI XOTS MBI MO-NIPEKHEMY BBIHYKJIEHBI OXBAaThIBaTh OJIHOBPEMEHHO
3HAUUTENBbHOE KOJIMYECTBO MHGOpManuu, HO Onarojmapst aOCTpakIMU Mbl MOJIb3yeMCsl €AMHHMIIAMU HHG(OpManuu
CYLIECTBEHHO OOJIBILIEr0 CEMaHTHUYECKOr0 00beMa. ITO 0COOEHHO BEpHO, KOT'/1a Mbl pacCMaTpUBaeM MUP ¢ 00BEKTHO-
OpUEHTUPOBAHHOM TOYKH 3PEHHMSI, MMOCKOJIbKY OOBEKTHI KaK a0CTpaKIMM pealbHOr0 MHUpa MPEeACTaBIsAIOT cOOOM
OT/IeNIbHBIC HACBIILIEHHbBIE CBA3HbIE HH()OPMAIIMOHHBIE €TUHUILIBI.

B rnaBe 2 nonsTre abcTpakiuy pacCMOTPEHO OoJiee AeTaIbHO.

Poab nepapxuu

Hpyrum crnoco6oM, pacmupsiomuM HH(QOPMAIMOHHBIE €AMHUIIBI, SBJISETCS OpraHU3alus BHYTPU CHCTEMBI
uepapxuil knaccoB 1 00bekToB. OOBEKTHASI CTPYKTYpa BajkHA, TaK KaK OHA MIJUTIOCTPUPYET CXEMY B3aUMOACHUCTBUS
00BEKTOB JIPYT C APYTrOM, KOTOPOE OCYIIECTBISETCS C TOMOIIbI0 MEXaHU3MOB B3auMoieicTBUs. CTpyKTypa KJIaccoB
HE MEHEe Ba)KHA: OHA ONpeeisieT OOUHOCTh CTPYKTYP U IOBEJCHUS BHYTPU CUCTEMBI. 3aueM, Hapumep, U3ydaThb
(doTOCHMHTE3 KaKIOM KJIETKH OTIEIbHOIO JIMCTa PACTEHHUs, KOIJa JOCTAaTOYHO M3YYUTh OJHY TaKyl KIETKY,
MOCKOJIBKY MBI O)KHMJAeM, YTO BCE OCTaJbHBIE BEAyT ceOsi MOAOOHBIM ke oOpa3zoMm. M XOoTs MBI paccMaTpuBaeM
KaX/1blii 00BEKT OIPEEIEHHOIO TUIIA KaK OTJENIbHBIN, MOKHO MPEAIOI0KUTh, YTO €ro NOBEJEHHUE Oy IeT MOX0XKE Ha
NOBEJICHUE APYTruX OOBEKTOB Toro e tumna. Kimaccuduuupyss oObEKTHI 1O TpynnaM pOJACTBEHHBIX aOCTpakuuit
(HampuMep, TUIIBI KJIETOK PACTEHUH B IPOTUBOBEC KJIETKaM XKHUBOTHBIX ), MbI YETKO pa3zeisieM oOIIHe U YHUKAIIbHbIE
CBOMCTBa pa3HbIX 00BEKTOB, YTO IOMOTaeT HaM 3aTeM CHPABIIATHCS CO CBOWCTBEHHON MM CII0KHOCTBIO [37].

OnpenenuTs HepapXxuu B CIOKHONW IPOrpaMMHOM CUCTEME HE BCET/a JIETKO, TaK Kak 3T0 TpeOyeT pa3paboTKu
MoJieNiell MHOTUX OOBEKTOB, MOBEICHHE KaXJIO0TO M3 KOTOPBIX MOXKET OTIMYAThCA YPE3BBIUANHON CIIOKHOCTBIO.
OpHako nocie ux OINpelesIeHus], CTPYKTypa CIIOKHOW CHCTEMBI U, B CBOIO OUYepe/lb, Hallle IOHUMAaHUE €€ Cpa3y BO
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MHOT'OM HpOSICHSIOTCA. B riiaBe 3 netanbHO paccMaTpUBaeTCs MPUPOIA UEPAPXUIl KI1accOoB U OOBEKTOB, a B IiiaBe 4
OIKCBIBAIOTCS MPUEMBI PACIIO3HABAHUS 3TUX CTPYKTYP.

1.4. O npoeKTUPOBAHNH CJI0KHBIX CHCTEM
HHxkeHepHOe /1eJ10 KAK HAYKA H HCKYCCTBO

Ha npakTuke mo6ast UHXEHEpHask AUCUUILUINHA, OYIb TO CTPOUTENHCTBO, MEXaHHUKA, XUMUS, SJICKTPOHUKA WU
IpOrpaMMHUPOBaHUE, COACPKUT B ceOe 3JIEMEHThl M HayKd, U MCKyccTBa. [IeTpOCKM KpacHOPEUYMBO YTBEpPXkAaeT:
"Pa3zpaboTka HOBBIX CTPYKTYp MpeaIoaracT 1 nojet (aHTa3uu, ¥ CHHTE3 OIbITA U 3HAHUU: BCE TO, YTO HEOOXOAUMO
XYZO0XKHMKY Ul peau3aliiii CBOEro 3aMbICiIa Ha XoJcTe uin Oymare. [Tocie Toro, Kak 3TOT 3aMbICEIl CO3pPEN B TOJI0BE
WH)KEHEPa-XyI0’)KHUKA, OH 0053aTeIbHO JOJDKEH ObITh MPOAHAIN3UPOBAH C TOYKU 3PEHHS MPUMEHUMOCTHU JaHHOTO
HAay4yHOTO0 METOJa WH)KCHEPOM-YYCHBIM CO BCEil TIIATENBHOCTBIO, MNpHUCYyLIeld Hacrosmemy ydeHomy" [38].
AHanoruuso, Jlefikcrpa ormevaert, 4to "l[IporpamMmmHas ocTaHOBKA 33J1a4M SIBISIETCS YIPAKHEHUEM B IPUMEHEHUU
abcTpaknuu U TpedyeT CrocOOHOCTEH Kak (POpMaIbHOrO MaTeMaTHKa, TaK U KOMIIETCHTHOro nHkenepa' [39].

Korna paspabarbiBaeTcsi COBEpUICHHO HOBas CHUCTEMa, POJIb MH)KEHEpa KakK XyJOKHHKA BBIABHTAeTCS Ha
HEPBBI M1aH. DTO MPOUCXOAUT ITOCTOSIHHO IIPU MPOEKTUPOBAHUHU ITporpaMM. A TeM Oosiee Ipu paboTe ¢ CUCTEMaMH,
o0JaiaomuMu 00paTHOM CBSA3bI0, U OCOOEHHO B ClIydyae CUCTEM YIIPaBJICHUS U KOHTPOJIs, KOIJla HaM MPUXOIUTCS
nycath NporpaMMHoe oOecrieyeHue, TpeOOBaHUS K KOTOPOMY HECTaHAAPTHBI, U K TOMY e Ul CHEelHaIbHO
CKOHCTPYMPOBAHHOTO Ipoleccopa. B npyrux ciydasx, Hanpumep, Ipy CO3AaHUM IPUKIIAJHBIX HAYUYHBIX CPEJICTB,
UHCTPYMEHTOB JUIsl MCCIIEOBAaHUM B 00JACTH HMCKYCCTBEHHOTO MHTEJUIEKTAa MM Jake Uil cucTeM 00paboTKH
uHpOpMaLuH, TpeOOBAHHS K CUCTEME MOTYT OBITh XOPOIIIO M TOYHO OIPEJIEIIEHBI, HO OMpPE/eNICHB TAKUM 00pa3oM,
YTO COOTBETCTBYIOILUI UM TEXHUYECKUH YPOBEHb pa3pabOTKH BBIXOJUT 3a MPE/eNibl CYIIECTBYIOMUX TEXHOIOTUH.
Hawm, Hanpumep, MOTYT NpEAsIOXKHTH CO3/1aTh CHUCTEMY, OOJaNaloONIyl0 OOJBIIUM OBICTPOACHCTBHEM, OOJBIICH
BMECTUMOCTBIO WJIM UMEIOILEeH ropasfo 6osnee MOLIHbIE (PYHKLIHMOHAIbHBIE BO3MOYKHOCTH 110 CPaBHEHUIO C YXKe
CYLIECTBYIOIIMMHU. Bo Bcex aTHUX citydasx Mbl OyJI€M cTapaThbCsl UCII0JIb30BATh 3HAKOMBIE A0CTPAKIIMN U MEXaHU3MBbI
("ycroituuBble mpoMmexyTouHble Gopmbl" B TepmuHax (CaliMOHa) Kak OCHOBY HOBOHM cucTteMbl. [Ipu Hamumuum
0071b1110M OMOIMOTEKH OBTOPHO MCIOJIB3YEMBIX TPOrPAMMHBIX KOMIIOHEHTOB, HHKEHEP-IIPOrPAMMUCT JOJIKEH UX
[10-HOBOMY CKOMITIOHOBaTbh, YTOObI YZI0BJIETBOPUTH BCEM SIBHBIM M HESIBHBIM TPEOOBAHUSIM K CUCTEME, TOUHO TaK XKe,
KaK Xy/J0KHHUK WM My3bIKaHT HAXOJIUT HOBbIE BO3MOKHOCTH CBOETro MHCTpyMeHTa. Ho Tak kak 1moo0HbIX OoraThix
OMOIMOTEK MPAKTUYECKH HE CYLIECTBYET, MHKEHEP-NPOrpaMMHUCT OOBIYHO MOXKET HCIHOJIb30BaTh, K COXKAJIEHHUIO,
JIMILIb OTHOCUTENILHO HEOOJIBIION CIUCOK TOTOBBIX MOJYJIEH.

CMBbIC IPOCKTHPOBAHUSA

B n1060# nHXeHepHON AMCHUITIIMHE O] TPOEKTUPOBAHUEM OOBIYHO MOHMMAETCS HEKUIM YHUPUIIMPOBAHHBIN
HOJX0/1, C TIOMOIIBI0 KOTOPOTO Mbl MILEM IyTH pEIIeHUs! ONpeAeseHHOM mpobiembl, oOecrieunBasi BHINOIHEHUE
MOCTaBJICHHOW 3aJ]aul. B KOHTEKCTE HHKEHEPHOTO MPOEKTUPOBAHUS MOCTOB ONpEeNNI 11€b MPOEKTUPOBAHUS KaK
CO3aHHE CUCTEMBI, KOTOpast

e "yIIOBJIETBOPSET 3a/laHHBIM (BO3MOXKHO, HE(POPMaJIbHBIM) (DYHKIIMOHAJIBHBIM CIIEU(DUKALIMSIM;

e COIJIaCOBAHA C OTPaHUYECHUSIMH, HAKJIa/IbIBAEMbIMU 000pYI0BAHUEM;

e  YJOBJIETBOPSET SIBHBIM U HESBHBIM TPEOOBAHUSM I10 SKCILTyaTallMOHHBIM Ka4eCTBAM U PECYPCONOTPEOIECHUIO;
e YIOBJIETBOPSET SIBHBIM U HESBHBIM KPUTEPUAM JMU3aiiHA IPOIYKTa;

e YIOBIETBOPSET TPEOOBAHMIM K CAMOMY IPOILIECCy pa3pabOTKU, TAKUM, HApUMeEP, KaK MPOJIOJKUTEIbHOCTD U

CTOMMOCTb, a TAKXKE MIPUBJICYCHUE JOMOITHUTEIBHBIX HHCTPYMEHTANBHBIX cpeacTB" [40].

ITo nmpennonoxenuto Ctpayctpyna: "Llesb mpoeKTUpOBaHUS - BBISIBICHHE SICHOM M OTHOCHTEIBHO MPOCTOU
BHYTPEHHEH CTPYKTYpBl, HHOTJIa HAa3bIBAEMON apXUTEKTYpOH... IIpOeKT ecThb OKOHYATEeNbHBINA MPOLYKT IMpolecca
npoektupoBanus" [41]. IlpoexTupoBanue moapasyMeBaeT yuyeT MPOTUBOPEUMBHIX TpeOoBaHuil. Ero mpoaykramu
SIBJIIOTCSL MOJIENHM, TO3BOJISIONIME HAaM TOHSATh CTPYKTYpY OyIymieidl cucremsl, cOalaHCHUpOBaTh TpeOOBaHUS U
HAMETHUTh CXEMY peaTu3alllu.

BaxkHocTh mOCTPOeHHUsI MOAeaH. MoAenupoBaHUE IIMPOKO PpAaCIPOCTPAHEHO BO BCEX WHKEHEPHBIX
JUCIUIUIMHAX, B 3HAYUTENILHON CTENEeHH M3-3a TOr0, YTO OHO PEaJU3yeT MPUHLHUIIBI JEeKOMIIO3UIIUH, a0CTPaKIIUU U
uepapxu [42]. Kaxxaast MOJIeTb OTIMCHIBAET ONPEICICHHYO YaCTh pACCMAaTPHBAEMOM CHCTEMBI, @ MBI B CBOIO OUEpeIb
CTpOMM HOBBIE MOJIeNM Ha 0a3e CTaphlX, B KOTOPHIX Oojiee MM MeHee yBepeHbl. MojenHu MO3BOJIAIOT HaM
KOHTPOJMPOBATh HAILIM HEyAauHl. MBI OLIEHUBAEM MOBEICHUE KaXKI0H MOJEIN B OOBIYHBIX U HEOOBIUHBIX CUTYALHSIX,
a 3aTeM IPOBOJUM COOTBETCTBYIOIIUE TOPAOOTKH, €CIIM HAC YTO-TO HE yJIOBIETBOPSICT.

Kak MBI yXe cka3aiau BbIIIE, YTOOBI MOHATh BO BCEX TOHKOCTAX IOBEACHUE CIOXKHON CUCTEMBI, TPUXOJUTCSA
UCIIOJIb30BaTh HE OAHY Mojenb. Hampumep, mpoekTHUpys KOMIIBIOTEp Ha OJHOM IuIaTe, WH)KEHEP-AJIEKTPOHILUK
JIOJDKEH paccMaTpUBaTh CUCTEMY KaK Ha YPOBHE OTHAENbHBIX 3JIEMEHTOB CXEMBbl (MUKPOCXEM), TaK U Ha YPOBHE
cxembl. Cxema momMoraeTt nHXeHepy pa3o0paThCsi B COBMECTHOM IOBEJICHUH MUKpocxeM. Cxema MpeacTaBisieT coooi
IU1aH (PU3MYECKON peau3alii CUCTEMbl MUKPOCXEM, B KOTOPOM YYTEHBI pa3Mep IJIaThl, MOTpediseMast MOIIHOCTh
Y TUIBI UMEIOLIUXCSI MHTErPaIbHBIX MUKpocxeM. C 3TON TOYKHM 3pEHMS] MH)KEHEP MOYKET HE3aBUCHMO OLICHMBATh
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TaKU€ [apaMEeTpbl CHUCTEMbI, KaK TEMIIEpaTypHOE pACHpPENCIEHUE U TEXHOJOTMYHOCTh HW3TOTOBJICHHUS.
ITpoeKTHPOBIIMK IUIATBl MOXET TaKXKe paccMaTpHUBaTh JAMHAMHYECKHE M CTaTUYECKHE OCOOEHHOCTH CHCTEMBI.
AHaJIOIMYHO, WH)KEHEP-3JEKTPOHIIMK HCIOJB3YET AMArpPaMMBbl, WIIOCTPUPYIOIIME CTAaTUYECKUE CBSI3H MEKIY
pa3IMYHBIMM MUKPOCXEMaMH, U BPEMEHHBIEC ITHarpaMMBbl, OTPa)KAIOLIUE ITIOBEICHUE DJIEMEHTOB BO BpEMEHU. 3aTeM
WH)KEHEP MOXKET MPUMEHUTH ocIuiIorpad mim nudpoBoil aHamTu3aTop AJs MPOBEPKH MPABMIIBHOCTH U CTATHYECKOH,
U JUHAMHUYECKOU MOJIEIIEN.

DJIeMeHTBI NPOrPAMMHOI0 NPOEKTHUPOBAHUA. SICHO, YTO HE CYIIECTBYET TAKOI'O YHUBEPCAIBLHOIO METO/a,
"cepeOpsiHor mynu" [43], KOTOpBIA OBl MPOBEN WHXKEHEPA-MPOrpaMMHKCTAa MO MyTH OT TPEOOBAHMM K CIIOKHOMN
IIPOrPaMMHOM CHCTEME [0 HUX BbIIOIHEHUA. [IpoekTupoBaHHME CIIOKHOM NPOrpaMMHON CUCTEMBI OTHIOJb HE
CBOJUTCS K CIIENIOMY CJeI0BaHHIO HeKoeMy HaOopy perientoB. Ckopee 3TO MOCTENEHHbII U UTEepaTUBHBIN IPOLIECC.
W tem He MeHee MCHOJIB30BAHHWE METOJOJOTHH IMPOCKTHPOBAHUS BHOCUT B MPOLECC Pa3padOTKU ONpPEICICHHYIO
OpPraHU30BaHHOCTb. VIHXKEHEephI-POrpaMMHCThl pa3paboTaiy JECATKH PAa3IUYHBIX METOAOB, KOTOPHIE Mbl MOKEM
KJaccu(uIUpoBaTh MO TpeM KareropusMm. HecMoTpst Ha pa3nuuus, 3TH METOAbI UMEIOT uTo-To obmiee. WX, B
YaCTHOCTH, 0OBEANHSAET CIIelyollee:

e YCJIOBHbIE 0003HAUEHUS - A3BIK JUUIS ONMCAHUS KaXI0M MOJeNu;

e IIpolieCC - IPaBUjIa IPOEKTUPOBAHUSA MOJIENH;

e MHCTPYMEHTHI - CPEACTBA, KOTOPBIE YCKOPSIOT IMPOLECC CO3TaHMsI MOJENEH, U B KOTOPBIX YK€ BOIUIOIIECHbI
3aKOHBI (PYHKLIMOHUPOBaHUS MoJiesiel. THCTpyMEeHTHI TOMOTatoT BBIABIIATH OLIMOKU B IIpoliecce pa3padoTKH.

Xopomuii MeToJ MPOEKTUPOBaHUS Oa3upyeTrcs Ha IMPOYHOM TEOPETUUECKOW OCHOBE WU IPU ITOM JIaeT
IPOTrPaMMHUCTY U3BECTHYIO CTEIIEHb CBOOObI CAMOBBIPAXKEHHUS.

OO0beKkTHO-OpueHTHpOBaHHbIE MoJenn. CyIllecTBYET JIM HaWIydIlInii MeTo poektupoBanusi? Ha 3ToT Bompoc
HET OAHO3Ha4yHOro oTBeTa. [lo cyTu nena 3To 3aByanupoBaHHBINA NpeaplIyui Bonpoc: "CylecTByeT JIA JIyqIlni
croco0 JAEKOMITO3UIIMU CII0KHOU cucteMbl?" Eciu u cymiecTByer, TO Moka OH HUKOMY HE M3BECTEH. DTOT BOMPOC
MOYKHO TIOCTaBUTh ciefyroummMm obpasoM: "Kak HauaydmuMm crnocoOoM pasfenuTbh CIOXKHYK CHCTEMY Ha
noacucrembl?" Ele pa3 HamoMHUM, 9TO TIOJIE3HEE BCETO CO3/[aBaTh TAKHE MOAEIH, KOTOpbIe (POKYCHPYIOT BHUMAaHUE
Ha OOBEKTax, HailJleHHbIX B caMOW MHpeAMeTHOH o00jacTh, U 00pa3yroT TO, YTO Mbl Ha3BaAIU OOBLEKMHO-
OPUEHMUPOBAHHOU 0EKOMNOZUYUE.

OOBEKTHO-OPUEHTUPOBAHHBIN aHAU3 U MPOEKTUPOBAHHE - ATO METOH, JIOTMYECKU MPHUBOJAIMN Hac K
00BEKTHO-OPUEHTUPOBAHHON JAekoMno3uuuu. IlpumeHsisi 0O0BEKTHO-OPUEHTHPOBAHHOE NPOEKTUPOBAHUE, MBI
co3/laeM THOKHe MPOrpaMMbl, HallMCAHHBIE SKOHOMHBIMH cpejicTBaMu. [Ipu pa3yMHOM pa3iereHuu MpoCTpaHCTBa
COCTOSTHUI MBI ToOMBaeMcs OOoJIblIe YBEpEHHOCTH B IPAaBUJIBHOCTH Halllel mporpammsl. B utore, Mbl yMeHbIIaeM
PHCK IIPH pa3pabOTKe CIOKHBIX MPOrPAMMHBIX CHCTEM.

Tak kak mocTpoeHHe Mojenel KpailHe BaXHO MpU MPOEKTHUPOBAHHM CIIOXKHBIX CHUCTEM, OOBEKTHO-
OpPUEHTHPOBAHHOE MPOEKTHUPOBaHUE IpejyiaraeT OoraThlii BEIOOp MoOjesel, KOTopble MpeJCcTaBieHbl Ha puc. 1-4.
OOBEKTHO-OPUEHTUPOBAHHBIE MOIEIIM TPOCKTUPOBAHUS OTPAKAIOT UEPAPXHIO U KJIACCOB, U 00BEKTOB CUCTEMBI. DTH
MO/JIENIU TOKPBIBAIOT BECH CIEKTP BaKHEHIINX KOHCTPYKTOPCKUX PELIEHUH, KOTOpble HEOOXOJUMO paccMaTpUBaTh
npu pa3paboTKe CIOXKHOW CHUCTEMBI, U TaKUM 00pa3oM BJIOXHOBISIOT HAC HAa CO3JaHHE MPOEKTOB, 00JaJaroIINX
BCEMH IIATHIO aTPHOyTaMU XOPOIIO OPraHU30BAaHHBIX CIIOKHBIX CUCTEM.

B rnase 5 noapo6HO paccMOTpeH KaxAbli U3 YeThIpeX TUIIOB Mojiesel. B riiaBe 6 onucan npouecc 00bEKTHO-
OPUEHTHPOBAHHOTO MPOEKTUPOBAHMS, MPEACTABIAIONNI cOOON IIeTb MOCIeA0BAaTENbHBIX IarOB MO CO3JaHHUI0 U
pa3BuTHIO Mojenei. B rmaBe 7 paccMoTpeHa TpakTHKa YIpaBiCHHUS TPOIECCOM OOBEKTHO-OPHUEHTHPOBAHHOTO
IPOEKTUPOBAHMUS.

B 510l rnmaBe MBI NpuUBENM JA0BOABI B IMOJIb3Y MPUMEHEHHS] OOBEKTHO-OPUEHTHPOBAHHOTO aHalu3a H
POEKTHUPOBAHUS JJIS IPEOJIOTCHHUS CII0KHOCTH, CBSI3aHHOM ¢ pa3paboTKoii mporpaMMHBIX cucteM. Kpome Toro, Mol
onpeAenuiIn psal (pyHAAMEHTaIbHBIX MPEUMYIIECTB, JOCTUTAEMbIX B Pe3ysibTaTe MPUMEHEHHs] TaKOro MOJIXOfa.
[Ipex e ueM MbI IpeICTaBUM CUCTEMY 0003HAUEHU U MPOLIECC MPOSKTUPOBAHUS, MBI JIOJIKHBI U3YUUTh MPUHIIUIIBL,
Ha KOTOPBIX 3TOT IPOLECC MPOSKTUPOBAHUS OCHOBAH: a0CTparupoBaHue, MHKAMCYJIISIHUI0, MOAYJIbHOCTh, HEPAPXUIO,
TUTU3ALNI0, TAPAJUIETTU3M U YCTONUNBOCTD.
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JuHamMuHeckan MOOEND

CraTtdyeckan Moaenb

CrpysTypa knaccos
JorvHeckas Moasne

CToykTypa o0LarTon

ADNHTEKTYDE MOYTEHR
DUIMYECKER MOOENE
ADXMTEKTYDE MpOLECC08

Puc. 1-4. Obvexmno-opuenmupogantule Mooenu.
BriBoabl

o IIporpammam npucyma CiI0XHOCTb, KOTOpasi HEPEAKO MPEBOCXOAUT BO3MOKHOCTH YEJIOBEYECKOIO pa3yMa.

e 3ajmava pa3pabOTUMKOB IMPOrPaMMHBIX CHCTEM - CO3JaTh Yy I0JIb30BaTels pa3padaThlBaéMOil CHCTEMbI
WJUTFO3UIO TIPOCTOTBHI.

o Co)HbI€ CTPYKTYpBI YaCTO IPUHUMAIOT (hOpPMY UEpapXHil; 10J€3HbI 00€ HEePapXUU: U KIACCOB, U OOBEKTOB.

o Cro)XHBIE CHCTEMBI OOBIYHO CO3JJAIOTCS HA OCHOBE YCTOWYHMBBIX TPOMEKYTOUYHBIX (hOPM.

o Ilo3HaBarenbHblE CIIOCOOHOCTH YelOBEKa OrpaHMYECHbl; Mbl MOXKEM Pa3JBUHYThb UX PaMKH, HUCHOJb3Ys
JIEKOMIIO3UIIMIO, BblAeJIeHUE a0CTPaKIMi U CO3/JaH1E HepapXUil.

o CI0oXKHBIE CUCTEMbBI MOXKHO HCCII€I0BaTh, KOHIIEHTPUPYSl OCHOBHOE BHUMaHUE JIMOO Ha 00beKTax, MO0 Ha
IpoLeccax; UMEITCs BECKME OCHOBaHUS UCIOIb30BaTh 00bEKTHO-OPUEHTUPOBAHHYIO IEKOMITO3ULIUIO, IIPU
KOTOPOM MHUpP pPaccMaTpUBAaeTCs KaK YIHOPSIOYEHHAas COBOKYIHOCTb OOBEKTOB, KOTOpbIE B Ipolecce
B3aUMOJCUCTBUSA APYT C IPYTrOM ONPEIEIAIOT IOBEJEHUE CUCTEMBI.

e OOBEKTHO-OPUEHTUPOBAHHBI aHAIU3 U MPOEKTUPOBAHME - METOJA, WCIHOJIb3YIOUUH O0OBEKTHYIO
JEKOMIIO3UIIHNI0; 0ObEKTHO-OPUEHTUPOBAHHBIA TMOJX0J MMEET CBOIO CHUCTEMY YCJIOBHBIX 0003HAUEHHH U
npeularaeT OoraThlif HaOOp JIOTMYECKUX M (PUBNYECKUX MOJEJEH, C MOMOIIbI0 KOTOPBIX MBI MOXKEM
ITOJIyYUTh IIPEICTABICHUE O PA3JIMYHBIX ACIIEKTAaX PACCMAaTPUBAEMOM CUCTEMBI.

Jleknusa 2. O0beKTHASA MOAEJb

OOBEKTHO-OpUEHTHUPOBAHHAS TEXHOJOIMS OCHOBBIBAETCSI HA TaK Ha3blBaeMOW OOBEKTHOH MOJENH.
OCHOBHBIMU €€ NPUHIMIIAMU SBISIOTCS: aOCTparMpoBaHUE, HHKAINCYJISAIUS, MOAYJIBHOCTh, HEPapXHUUHOCTH,
TUIU3ALUS, TapajuIeTu3M U coxXpaHseMocTh. Kaxaplil U3 3TUX NPHUHIMIIOB caM MO0 cede He HOB, HO B OOBEKTHOM
MOJIEJIM OHU BIIEPBBIE IIPUMEHEHBI B COBOKYITHOCTH.

OOBEKTHO-OPUEHTUPOBAHHBIA AaHAIN3 U MPOEKTUPOBAHUE MPUHLMIINAAIBHO OTIMYAIOTCS OT TPAAUIIMOHHBIX
MIOJIX0/I0B CTPYKTYPHOT'O MPOEKTUPOBAHUS: 3/IECh HY)KHO MO-APYTrOMY MPEICTaBIATh ce0e mpolece JeKOMITO3UIINH,
a apXUTeKTypa TMOJYy4arollerocss MpOrpaMMHOr0 MpPOAYKTa B 3HAUMUTENBbHOM CTENEHH BBIXOAMT 32 paMKu
NpECTaBICHUN, TPAJAUIMOHHBIX JUISI CTPYKTYpHOrO HporpaMMupoBaHus. OTinyus oOyCIIOBIEHBI TEM, 4TO
CTPYKTYpHOE NMPOEKTUPOBAHUE OCHOBAHO HA CTPYKTYPHOM IPOTrPaMMHUPOBAHHMM, TOTJa KaK B OCHOBE OOBEKTHO-
OPUEHTHPOBAHHOTO MPOEKTUPOBAHUS JIC)KUT METOAOJIOTHS 00BEKTHO-OPUEHTHUPOBAHHOTO IMporpammupoBanus, K
CO’KaJICHUIO, /IJIs1 Pa3HBIX JIF0JIel TEpMUH "00BEKTHO-OPHUEHTUPOBAHHOE TPOrpaMMUpPOBaHKE" 03HavYaeT pazHoe. PeHu
npaBwiIbHO npeackasai: "B 1980-x rogax o0beKTHO-OpUEHTHPOBAHHOE MPOTrPaMMUpPOBaHKe OyAeT 3aHUMATh TaKOe
e MECTO, KaKoe 3aHUMaJI0 CTPYKTypHOe IporpamMMmupoBanue B 1970-x. Ho Bcem OyneT HpaBuThes. Kaxnas pupma
OyIeT pekjlaMupoBaTh CBOM MPOAYKT KaK 3/IaHHBIN 110 3TOM TexHosuoruu. Bee mporpaMMucTel OyayT mucath B 3TOM
CTHJIE, IPUYEM Bce Mo-pazHoMy. Bee MeHemxkepsl OyayT paccyxaath o HeM. M HUKTO He Oy/eT 3HaTh, YTO XKe 3TO
takoe" [Wegner, P. [J 1981]] [1]. lanHbie npeacka3anus MpoI0KaOT cObiBaThes U B 1990-x rogax.

B 5T10if r71aBe MBI BBIICHMM, YeM SIBIISCTCS M 4YeM HE SIBJIAETCS O0BEKTHO-OPHEHTHUpPOBaHHAs pa3paboTKa
IPOrpaMM, U B UeM OTJIMYHUS ITOT0 MOAX0/a K IPOEKTUPOBAHUIO OT APYI'HX C yUYETOM CEMH IEpPEUNCIICHHBIX BBIIIE
3JIEMEHTOB 0OBbEKTHOM MOJIEIH.

2.1. DBoaonusa 00LEeKTHOM MOIeJIH
TenaeHUMH B IPOEKTHPOBAHUM
[ToxoneHus A3bIKOB IpOrpaMMupoBaHusl. OrisIpIBasCh Ha KOPOTKYIO, HO KOJIOPUTHYIO UCTOPHUIO Pa3BUTHS
IIPOrPaMMUPOBAHNUS, HENB3S HE 3aMETUTD JIBE€ CMEHSIOLIMX APYT APyra TEHACHLUU:
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e CMCIIEHHE AaKLEHTOB OT MPOrPaMMHPOBAHUS OTAEIBHBIX JETaje K MPOrpaMMHPOBAHUIO Oojiee KPYMHBIX
KOMIIOHEHT;
e PDAa3BUTHE U COBEPIICHCTBOBAHUE S3bIKOB IIPOIPAMMUPOBAHHUS BBICOKOI'O YPOBHSI.

BosbIIMHCTBO COBPEMEHHBIX KOMMEPUYECKMX MPOrPaMMHBIX CHUCTEM OOJbllIe U CYIIECTBEHHO CIIOXKHEE, YeM
OBLIM MX IPEIIIECTBEHHUKH J1a)K€ HECKOJBKO JIET TOMY Ha3ajl. DTOT POCT CIOKHOCTH BbI3BaJl OOJIBIIOE YMCIIO
IPUKJIAJHBIX UCCIEIOBAHUHI 110 METOI0JIOTUH ITPOEKTUPOBAHUS, 0OCOOEHHO, 110 IEKOMITO3ULIH, a0CTParupoOBaHUIO U
uepapxusm. Coznanue 0osiee BRIPa3UTEIbHBIX S3bIKOB IPOrPAMMHUPOBAHUS MTOTIOJHUIO JOCTHKEHHS B 3TOM 001aCTH.
Bo3Hukna TeHaeHLus nepexoAa OT SA3bIKOB, YKa3bIBAIOIIMX KOMIIBIOTEPY, YTO JAeaTh (MMIEpAaTHBHbIC S3bIKH), K
SI3bIKaM, OMUCHIBAIOIINM KJIFOUEBbIe a0CTpakuy MpoOIeMHOM 00IacTH (IEKIapaTUBHBIC S3bIKH).

Bernep crpynnupoBai HEKOTOpbIE U3 Hau0o0Jiee U3BECTHBIX S3bIKOB BHICOKOTO YPOBHS B UEThIPE IIOKOJIECHHUS B
3aBUCUMOCTH OT TOT'0, KAKUE A3BIKOBBIE KOHCTPYKIIUU BIIEPBHIC B HUX IOSIBUIHUCH:

o IlepBoe mokonenwue (1954-1958)

FORTRAN I Maremarnueckue GopMyIibl
ALGOL-58 Maremarnueckue GopMyIibl
Flowmatic MaremaTtrueckue GopMyIIbI
IPL V Maremarnueckue GopMyIibl
e Bropoe nokonenue (1959-1961)
FORTRAN II [Tognporpammsl, pa3aenbHas KOMITHIIALIHAS
ALGOL-60 bnounast cTpykTypa, THIIBI TaHHBIX
COBOL Omnwucanue TaHHBIX, paboTa ¢ daitnamu
Lisp O6paboTka CIHUCKOB, yKa3zaTenu, COOpKa Mycopa
e Tperbe nmokonenune(1962-1970)
PL/I FORTRAN+ALGOL+COBOL
ALGOL-68 bonee crporuii mpuemuuk ALGOL-60
Pascal Bbonee npocroii npuemunk ALGOL-60
Simula Knacchl, abcTpakTHBIC JTaHHBIC
o Ilorepsnnoe MOKOJIEHUE (1970-1980)

MHOro SI3BIKOB CO3/IaHHBIX, HO Mayio BeDKUBIIKX [[locrmenuss dpaza, o4eBHUAHO, CIEAYET €BAHTEIBCKOMY

"...MHOT'0 3BaHHBIX, HO Majio u30panHbiX" (Matd. 22:14). - [Ipumeu. pex.] [2].

B xaxxnom crenyromnieM MOKOJICHUH MEHSIIUCH MOAIEPKUBAEMbIE SI3bIKAaMU MEXaHU3MbI a0CTpakiuu. SA3bIku
MEPBOTr0 MOKOJIEHUS OPUEHTUPOBAINCH HA HAYYHO-MH)KEHEPHBIE TPUMEHEHHSI, U CJIOBAph 3TOM MpeIMETHOM 001acTu
OBLT MOYTH MCKIIOYHUTENIbHO MareMmarnueckuM. Takue si3biku, kak FORTRAN 1, Obutn co3gansl i yNIpOIIEHHS
MPOrPaMMHUPOBAHUS MaTeMaTHYecKuX (opMyll, YTOOBI OCBOOOIAUTH MPOrpaMMUCTa OT TPYJIHOCTEW accembiepa u
MalIMHHOTO Koaa. IlepBoe TOKOJEHWE SI3BIKOB  BBICOKOTO YPOBHS OBUIO  IIaroM, MPUOMKAIOIINM
MPOrpaMMHUPOBAHUE K MTPEIMETHOM 001aCTH U yTANSIFOIIIUM OT KOHKPETHOM MamnHbl. Bo BTOpOM MOKOJIEHUU SI36IKOB
OCHOBHOI TEHJIEHIIMEI CTajo pa3BUTHE aITOPUTMUYECKUX aOCTpakiuil. B 3TO BpeMs MOIIHOCTh KOMIIBIOTEPOB
OBICTPO pOCIa, a KOMIBIOTEPHAS WUHIYCTPHS MO3BOJIIIIA PACIIUPUTH 0OJIACTH MX IPUMEHEHHs, 0COOCHHO B OM3HEce.
['maBHOM 3a7a4€il CTAJI0 MHCTPYKTUPOBATh MAIIMHY, YTO J€JIaTh: CHAYalla MPOYTH 3TH aHKETHI COTPYAHUKOB, 3aTEM
OTCOPTUPYH WX WM BBIBEIM PE3yJIbTAThl HA Me4aTh. JTO OBUIO €lle OJHWUM IIIaroM K MPEAMETHON o0iacTé M OT
KOHKpPETHOW MamuHbl. B koHIle 60-X roA0B ¢ MOSIBJIEHUEM TPaH3UCTOPOB, a 3aTEM MHTErPAIBHBIX CXE€M, CTOUMOCTh
KOMITBIOTEPOB PE3KO CHU3WIACh, @& HMX MPOU3BOAMUTENIBHOCTh pOCIa IMOYTH SKCHOHEHIMaabHO. [losBuiack
BO3MOKHOCTH peIaTh Bce 00s1ee CIoKHBIC 33/1a4H, HO 3TO TpeOoBaIo ymMeHus: 00padbaTeiBaTh caMble Pa3HOOOpa3HbIE
TUnbl JaHHBIX. Takwe s3piku kak ALGOL-68 u 3atem Pascal cranu momnepkuBaTh aOCTpakiMi0 JaHHBIX.
[IporpaMMHUCTBI CMOTJIH OMUCHIBATH CBOM COOCTBEHHBIE THIIBI IAHHBIX. DTO CTAJIO €M1 OJHUM IIIaroM K MpeIMETHON
00J1acTH 1 OT MPHUBS3KH K KOHKPETHOW MalInHe.

70-e TO/IBI 3HAMEHOBAIMCH 0€3YMHBIM BCIUIECKOM aKTHBHOCTH: OBLIO CO3/IaHO OKOJIO JIBYX TBHICSY Pa3IMIHBIX
SI3BIKOB U X UANIEKTOB. HeasekBaTHOCTH O0Jiee paHHUX S3bIKOB HAMMMCAHUIO KPYITHBIX TPOrPAMMHBIX CHCTEM CTajia
OUYEBUJTHOM, TIO3TOMY HOBBIE SI3bIKH UMEIH MEXaHU3MBI, YCTPAHSIIOIINE 3TO OrpaHuyeHue. JIup HeMHOTHE U3 ATHX
SI3BIKOB CMOTJIM BBDKUTH (NOMIPOOYITEe HalTH cBexuil yueOHHK 1o si3pikaM Fred, Chaos, Tranquil), omnako MHOTHE
UX TIPUHLMUIIBI HAILTK OTPa)KEHUE B HOBBIX BEPCHSIX O0Jiee paHHUX SA3BIKOB. TakuM 00pa3zoM, Mbl OTYUUIH S3bIKU
Smalltalk (HOBaTtOopcku mepepaborannoe Hacneaue Simula), Ada (macnennuk ALGOL-68 u Pascal ¢ anementamu
Simula, Alphard u CLU), CLOS (o6seaunuBmuii Lisp, LOOPS u Flavors), C++ (Bo3uukmuii ot 6paka C u Simula)
u Eiffel (mpowusomen or Simula u Ada). Hanbonpmmii uHTEpEC A TATBHEUIIETO U3II0KEHUS TPEACTABISET KIIACC
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SI3BIKOB, HAa3bIBAEMbIX OOBEKTHBIMU U 0OBEKTHO-OPHEHTHPOBAHHBIMH, KOTOPbIE B HAMOOJBIIEH CTENIEHH OTBEYAIOT
3ajaue 00bEKTHO-OPHUEHTUPOBAHHOMN AEKOMITO3UIIMU IIPOrPAMMHOTO 00€CTIeYeHHUS.

Tomnosiornst A3bIKOB MEPBOr0 W HA4Yaja BTOPOro NMOKoOJIeHUsl. J[JI1 NOSCHEHUS CKa3aHHOI'O PacCMOTPUM
CTPYKTYPBbI, XapaKTepHbI€ /Ul Kak0ro nokonenus. Ha puc. 2-1 nokazaHa Tonoyiorus, TUIMYHAs AJis1 OOJIBIIMHCTBA
SI3IKOB IIEPBOIO IOKOJIEHUS U NEPBOM CTaAUM BTOPOro IOKOJIeHUsA. ['oBops "Tomosiorus'", Mbl UMEEM B BUIY
OCHOBHBIE 3JIEMEHTHI SI3bIKa IPOrPaMMUPOBAHUS U UX B3auMoJieicTBUE. MOKHO OTMETUTh, UTO JJIsl TAKUX SI3BIKOB,
kak FORTRAN u COBOL, 0CHOBHBIM CTPOUTEBHBIM OJIOKOM SIBJISIETCS MOAMNporpamma (maparpad B TepMUHAX
COBOL). [Iporpammsl, peaq30BaHHBIC HA TAKUX S3BIKAX, UMEIOT OTHOCHUTEIBHO MPOCTYIO CTPYKTYPY, COCTOSIITYIO
TOJILKO U3 TNIO0ANBHBIX NAaHHBIX U moanporpamM. CTperkaMu Ha pUCyHKEe 0003HAUEHO BIMSHHUE MOANPOrpaMM Ha
naHHble. B mporecce pazpaOOTKu MOMXHO JOTHMYECKH Pa3AeUTh pPa3HOTUIIHBbIE JlaHHBIE, HO MEXaHU3MBI SI3bIKOB
NPaKTUYECKH HE MOJICPKUBAIOT Takoro paszzaeneHus. OmuOka B KaKOW-TMOO YacTH MPOrpaMMbl MOXKET MMETh
JTAJIEKO MAYIIME MOCIEACTBUS, TaK KaK 00JacTh JAHHBIX OTKpBITa BCEM MoAmnporpammam. B Gosipmmx cucremax
TPYAHO FapaHTHPOBATH IIETIOCTHOCTH JAHHBIX MPY BHECEHUH M3MEHEHHUH B KaKy0-T1M00 yacTh cucTeMbl. B mpornecce
9KCILTyaTalluu YXKe yepe3 KOPOTKOE BpeMs BOSHHUKAET MTyTaHMIIA U3-3a OOJIBIIOr0 KOJIMYECTBA EPEKPECTHBIX CBA3CH
MEXJly MOANpOrpaMMaMH, 3allyTaHHBIX CXEM YIPaBJIEHUS, HEACHOTO CMbIC/IA JAHHBIX, YTO YTPOXKAET HAJAECKHOCTH
CUCTEMBI U OIPE/IeJICHHO CHIXKAET SICHOCTh MPOTPaMMBI.

e

JaxHeE

MopnporpamMMe

Puc. 2-1. Tononozus A361k06 nepeoco u Hauaia 6Mopo2o NOKOJIEHUsL.

TomnoJsiorust A361K0B MO3IHEr0 BTOPOT0 M PAHHEr0 TpeTbero noxkoseHus. Haunnas c cepennnbl 60-x rogoB
CTaJI OCO3HAaBATh POJb MOJAIPOrpaMM KaK Ba)KHOTO IPOMEKYTOYHOI'O 3BEHA MEXAY pelIacMoW 3anaded u
kommbioTepoM [3]. Illoy ormeuaet: "llepBasi mporpammHasi abCcTpakius, Ha3BaHHAs MPOLEAYPHOH abCTpaKimeH,
IPSIMO BBITEKAET U3 3TOr0 IPAarMaTHYECKOro B3IVISa HA IPOrpaMMHBIE cpencTsa... [loanporpaMmsl BOZHUKIN 10
1950 ronma, HO Torna OHM He OBUIM OLEHEHBI B KauecTBe aOCTpakuuu... VX paccmarpuBanM Kak CpelCcTBa,
ynpouatmomue padoty... Ho o4eHb CKOpo cTayso $ICHO, YTO MOJINPOrpaMMbl 3TO aOCTpaKkTHBIE MPOrpaMMHBIE
byukuuu" [4].

Hcnonb30BaHue MOANPOrpaMM Kak MeXaHHU3Ma abCTparupoBaHMs MMEJIO TPHU CYIIECTBEHHBIX MOCIIEACTBUS.
Bo-niepBbIx, Ob1IH pa3paboTaHBbl A3BIKH, MTOIEPKUBABIINE Pa3HOOOpa3HbIE MEXaHU3MBI ITepeauu napaMeTpoB. Bo-
BTOPBIX, OBIIN 3aJ10)KEHBI OCHOBAHUS CTPYKTYPHOTO MPOTrPaMMHUPOBAHHUSI, YTO BBIPA3UIIOCH B SI3BIKOBOW MOAIEPKKE
MEXaHHU3MOB BJIOXKEHHOCTH MOANPOrpaMM M B HAYYHOM HCCIEJOBAHMM CTPYKTyp YIpaBiieHuss U oOnacrei
BUJAMMOCTU. B-TpeTbuX, BO3HHUKINM METOABl CTPYKTYPHOIO HPOEKTHPOBAHUS, CTUMYJHUPYIOIIHE DPa3pabOTUNKOB
C03/1aBaTh OOJIBIINE CUCTEMBI, MCIOJIb3YS OANPOrpaMMBbl KaK TOTOBBIE CTPOUTENIbHbIE OJIOKH. APXUTEKTYpa S3bIKOB
pOTrpaMMHUPOBAHU 3TOTO Mepuoa (puc. 2-2), Kak U CIeJ0BaJI0 0KUAATH, IPEICTABIAET COOON BapHallui Ha TEMbI
MpeJbIIYIIEro MOKOoJIeHHs. B Hee BHeCEeHBbl KOe-KaKue YCOBEpIIEHCTBOBAHHUS, B YaCTHOCTH, YCHIJIEHO YIpaBJICHHE
QITOPUTMUYECKUMHU aOCTPaKUIUsAMHU, HO OCTaeTCs HEpeleHHON mpobiiemMa MmporpaMmupoBaHusi "B OoisbiioM" u
MPOEKTUPOBAHUS TAHHBIX.

TomoJsiorust A3bIK0B KOHIA TPeThero nmokosgenus. Haunnas ¢ FORTRAN II u nanee, nyis pemenus 3aaad
IporpaMMUpoOBaHus "B OONbIIOM" Hadaj pa3BUBATHCS HOBBIM BaXKHBIM MEXaHU3M CTPYKTypHpoBaHus. Pazpactanue
IIPOrPaMMHBIX MPOEKTOB O3HA4Yall0 YBEIMYEHUE Pa3MEpPOB M KOJUIEKTUBOB IPOTrPAMMUCTOB, a, CIIEIOBATENIBHO,
HEOOXOIMMOCTh HE3aBUCHUMOM pa3padOTKU OTAEIbHBIX 4acTed mnpoekra. OTBETOM Ha 3Ty MNOTPEOHOCTb CTal
OTJIENIbHO KOMITUJIMPYEMBI MOJYJIb, KOTOPBI cHauasa OblT MpocTo OoJiee WM MeHee CIy4alHbIM Ha0OpOM JaHHBIX
U ognporpamm (puc. 2-3). B Takue Moaynu coOupaiu moAnporpaMMbl, KOTOpBIE, Kak Ka3aaoch, CKOpPee BCEro Oy ayT
U3MEHATHCS COBMECTHO, U MaJlo KTO paccMaTpUBal UX KaK HOBYIO TEXHHKY aOCTpakuuu. B GOJBIIMHCTBE S3BIKOB
9TOr0 MOKOJIECHHS, XOTS U MOAAECPKUBAIOCH MOIYJIBHOE IPOrPaMMHUPOBAHUE, HO HE BBOJWIOCH HUKAKUX IIPaBUII,
o0ecreynBaroIUX corinacoBanue nHTepdeiicoB moaynei. [IporpaMMucT, COUMHSIOMMN TOAIPOTPaMMy B OJHOM M3
MOJyJIei, MOT, HallpuMep, 0XKHUJaTh, YTO €€ OyayT BbI3bIBATh C TPEMs MapaMeTpaMu: JEHCTBUTENBHBIM YHCIIOM,
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MAaCCHUBOM M3 JCCATH IJICMCHTOB U L CJIBIM YHUCIIOM, 0603Ha‘IaIOH_[I/IM Jjorudeckoe 3Hauenne. Ho B kakomM-To Apyrom
MOJIyJIe, BOTIPEKH MPEATIOIOKEHUSIM aBTOPa, 3Ta MOANPOrpaMMa MOTJIA TI0 OMINOKE BBI3BIBATHCS C (PAaKTHICCKUMHU
napamMeTpamMu B BUAC: LEJIOT0 YUCJia, MAaCCHUBA U3 MATHU 3JICMCHTOB U OTPULATCIILHOI'O YHCJIA. AHaHOFHqHO, OJUH H3
MOZIyJIEH MOT 3aBECTH OOIIYI0 00JIACTh JaHHBIX M CYUTATh, YTO 3TO €ro COOCTBEHHAs! 00J1aCTh, a IPYyroi MOIYJIb MOT
HAapylmuTb 3TO IMPCAIIOJIOKCHHUC, CBOGOI[HO MaHUIyJIupyss € O3THUMH JaHHBIMU. K COKaJICHUIO, IIOCKOJIBKY
OOJIBIIMHCTBO S3BIKOB MPEAOCTABISIIO B JIYYIIEM CIIydae PYIMMEHTApHYIO MOJAEPXKKY aOCTPAKTHBIX JaHHBIX U
THUIIOB, TAKUC OIIMOKHU BBISIBIISUIUCH TOJIBKO ITPU BBITOJIHCHUHU ITPOrpaMMBbI.

TomoJsiorust 00beKTHHIX H 00beKTHO-OPHEHTHPOBAHHBIX A3bIKOB. 3HAUCHHE a0CTPAKTHBIX TUIIOB IAHHBIX B
paspeuieHud MpoOJeMBbl CIIOKHOCTH cHucTeM Xopomo Bbipasun Ilankap: "AOcTparupoBaHue, I0CTUTaeMOe
HOCPEICTBOM HCIIOJIB30BAHUS ITPOLIEIYP, XOPOIIO MOAXOJHUT ISl OMUCAHUSI a0CTPAaKTHBIX JCHCTBHUIA, HO HE TOANUTCS
JUISL ONMCAaHUSI a0CTPAKTHBIX OOBEKTOB. DTO CEPbE3HBI HEJJOCTATOK, TaK KAK BO MHOTUX HMPAKTUYECKUX CHTYaIUAX
CIIO)KHOCTh OOBEKTOB, C KOTOPBIMU HYXKHO padOTaTh, COCTABIISICT OCHOBHYIO YacTh CIIOKHOCTH Bceid 3amaun’ [5].
Oco3HaHue 3TOro BICYET JABa BaXXHBIX BBIBOJA. BO-HCpBBIX, BO3HHUKAIOT MCTOABI IMPOCKTUPOBAHWA Ha OCHOBC
IIOTOKOB JIaHHBIX, KOTOPbIE BHOCST YNOPSAAOYEHHOCTh B AOCTPAKIHMIO JaHHBIX B S3bIKaX, OPMCHTUPOBAHHBIX Ha
AJITOPUTMBI. BO-BTOprX, IMMOABJIACTCA TCOPUA TUIIOB, KOTOPAaA BOINJIOIIACTCA B TaKKUX A3bIKAX, KaK Pascal.

JaHHwue

i = ) [

M) \ ] a\ !

B | & B
Puc. 2-2. Tononozus 5361k068 n030HE20 6MOPO20 U PAHHE20 MPEembe20 NOKOJIeHUSL.

EcTecTBeHHBIM 3aBepIllieHHEM pealu3allud STHUX WJeHl, HauaBmieics ¢ s3pika Simula u pa3BuToil B
nocneayromux si3bikax B 1970-1980-¢ robl, cTalio CpaBHATEIHHO HEJTaBHEE MOSIBIICHUE TAKKX S3BIKOB, Kak Smalltalk,
Object Pascal, C++, CLOS, Ada u Eiffel. Ilo npuunHam, KOTOpble Mbl BCKOpE OOBSCHUM, 3TH S3bIKU MOTYYHIN
Ha3BaHUE OOBEKTHBIX WIIU 00beKmHOo-opueHmuposanuvix. Ha puc. 2-4 mpuBejeHa TOMOJIOTHS TAaKUX S3BIKOB
NPUMEHUTEIBHO K 3aJayaM Majiol M CpelHed cTemeHu CIoKHOCTH. OCHOBHBIM JJIEMEHTOM KOHCTPYKIIMU B
YKa3aHHBIX SI3bIKaX CIY)KUT MOO)Y/b, COCTABICHHBIH W3 JIOTHYCCKH CBS3aHHBIX KJIACCOB M OOBEKTOB, a HE

noAmnporpamMmma, Kak B A3bIKaX IEPBOI'0 MMOKOJICHUS.
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Puc. 2-3. Tononozus s361k068 KoHYya mpemuve2o NOKOJeHUsl.

Hpyrumu cioBamu: "Eciu porieypsl v GyHKITUH - TJIAroJIbl, a JaHHBIE - CYIIECTBUTEIBHBIC, TO MPOIIETyPHBIC
MPOTrpaMMBbl CTPOSITCSL M3 TJIArojioB, a OOBEKTHO-OPHUEHTHUPOBAHHBIE - M3 CymiecTBUTENbHBIX" [6]. Tlo 3ToOil Ke
OpPUYMHE CTPYKTypa MPOrpaMM Mallol M CpPeTHEH CII0XHOCTH TpPH OOBEKTHO-OPUEHTUPOBAHHOM TIOJIXOJIC
npencTanisieTcs rpadom, a HE JEpeBOM, KaK B Cllydyae aJrOpUTMUYECKUX SI3bIKOB. Kpome Toro, yMeHbleHa WU
OTCYTCTBYET 00JacTh TJIOOANBHBIX JAaHHBIX. J[aHHBIE W JEHCTBHUS OPraHU3YIOTCS Temeph TaKuM OO0pa3oM, 4TO
OCHOBHBIMH JIOTUYECKUMHU CTPOUTENIbHBIMU OJIOKAaMH HAIllUX CHCTEM CTaHOBSTCS KJacChl U OOBEKTHI, a He
AITOPUTMBI.
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B Hacrosimiee BpeMst Mbl IPOJIBUHYJIHCH MHOTO JajibIlle TIPOrpaMMUpPOBaHHs "B OOJIBIIOM" U MPEICTANH Tepe
nporpamMmmupoBaHueM "B orpomHoM". JIJIsi OU€HB CIOXKHBIX CHCTEM KJIACChl, OOBEKTHI M MOMIYJIH SIBIISIOTCS
HEOOXOIMMBIMH, HO HE IOCTATOYHBIMU CpecTBaMu a0cTpakiuu. K cyacTeio, 00BEKTHBIN 1MOIX0] MaCIITaOUpyeTCs
U MOKEeT ObITh IPUMEHEH Ha Bce OoJiee BBICOKUMX YpoBHAX. Kiactepsl aOcTpakuuii B OOJBIIMX CUCTEMaxX MOTYT
IPECTaBIATHCSA B BUAE MHOTOCJIONHOM CTPYKTYphl. Ha Ka)10M ypoBHE MOKHO BBIJICIUTH TPYIIIBI 00bEKTOB, TECHO
B3aMMO/JICHCTBYIOIIMX JUI PELICHUs 3a7a4ul 0ojiee BBICOKOIO YpOBHA aOCTpakuuu. BHyTpu Kakqoro Kiacrepa Mbl
HEM30€KHO HaileM Takoe e MHOXKECTBO B3aMMOACWUCTBYIOIIMX a0cTpakiuii (puc. 2-5). DTO COOTBETCTBYET
HOJXO/Y K CIOXKHBIM CUCTEMaM, H3J10)KEHHOMY B IJIaBe 1.

OcHoBHbIE 110J105keHNS] 00BEKTHOMH MOJe/IH

MeTobl CTPYKTYPHOTO IPOEKTUPOBAHUS TOMOTAIOT YIPOCTUTH IPOLIECC Pa3pabOTKU CIOKHBIX CUCTEM 3a CUET
UCTIOJIb30BAaHUSl  aJITOPUTMOB KaK TOTOBBIX CTPOMTEIBHBIX OJOKOB. AHAJIOTMYHO, METOAbI OOBEKTHO-
OPUEHTHUPOBAHHOIO  IPOEKTUPOBAHMSI  CO3JaHbl, 4YTOObI INOMOYb pa3pabOTUYMKAM MPUMEHATh MOIIHbIE
BBIpa3UTENbHBIE CPEACTBA OOBEKTHOTO M OOBEKTHO-OPUEHTHPOBAHHOTO MPOIPAMMHPOBAHUS, WCIOIB3YIOLIETO B
KadyecTBe OJ0KOB KJ1aCChl U OOBEKTHI.

Ho B 00BEKTHON MoOIenu OTpakaeTcsi M MHOXECTBO JApyrux (akropoB. Kak mokazaHo BO Bpe3ke HHXKeE,
00BEKTHBIHN OJIX0/1 3apEKOMEH10BaJl ce0sl Kak yHU(ULMpPYIOIIas 1iest Bcell KOMITBIOTEPHON HayKu, TPUMEHUMast He
TOJIBKO B NPOTPAaMMHPOBAHWHU, HO TaK)Ke B NMPOCKTHPOBAHUHM HMHTEpQelica Mmoiap3oBaress, 0a3 JaHHBIX U JaxKe
apXUTEKTypbl KOMIIbIOTepoB. [IpyumHa Takoil MMIMPOTHI B TOM, YTO OPHUEHTAlMsI Ha OOBEKTHI HO3BOJSET HaM
CIIPABJIATHCS CO CII0KHOCTBIO CUCTEM CaMOM pa3HOU MPUPOJIBI.

=TT 1T 1)
b4

Puc. 2-4. Tononocus manvix u cpeOHUx nPULONCeHUll 8 00bEeKMHBIX U 00bEKMHO-0PUCHMUPOBAHHBIX S3bIKAX.

OOBEKTHO-OPUEHTUPOBAHHBIN aHATN3 U MPOCKTHPOBAHUE OTPAKAIOT IBOIIOIMOHHOE, a HE PEBOJIOIMOHHOE
pa3BUTHE TPOCKTUPOBAHUS; HOBAas METOJOJIOTHS HE MOPBIBACT C MPEKHUMH METOJIaMH, a CTPOUTCS C YYETOM
MpeIIIeCTBYIOMEro omnbiTa. K cokaneHuio, OOJBIIMHCTBO MPOTPAMMHCTOB B HAcTosIiee BpeMs (HOpMaIbHO U
He(OpMaIbHO HATPEHUPOBAaHBI HA MPUMEHEHHE TOJIBKO METOJIOB CTPYKTYPHOTO MpPOEKTHpoBaHMs. Pazymeercs,
MHOTHE XOpOIIHWE MPOCKTHPOBIIMKH CO3JIaIM W MPOJOJIKAIOT COBEPIICHCTBOBATh OOJBIIOE KOJUYIECTBO
MPOTPaMMHBIX CHCTEM Ha OCHOBE ATOW MeTOA0N0rHH. OAHAKO alTOPUTMHYECKasT TEKOMITO3UIUS TIOMOTAET TOIBKO
710 OIIPEICTICHHOT O TIpeena, 1 o0pamieHrne K 00beKTHO-OpUEHTHPOBAHHOW IEKOMITO3UITNH HeoOxomuMo. boree Toro,
NpU TOMBITKAX KCIOJIb30BaTh Takue s3bikH, Kak C++ miam Ada, B KauecTBe TPaJWIIMOHHBIX, aITOPUTMHUYCCKH
OpPUEHTUPOBAHHBIX, MBI HE TOJILKO TEPSIEM WX BHYTPEHHUI IMMOTEHITAI - CKOPEE BCETO PE3yNIbTaT OyIeT JaKe XyKe,
YeM TpU HCIIONIb30BaHUU OOBIYHBIX s13bIKOB C u Pascal. [laTh anekTponpens MIOTHUKY, KOTOPBIM HE CIbIIAT 00
AJIEKTPUYUECTBE, 3HAYUT MCIOJIH30BATh €€ B KadecTBe MONOTKAa. OH COTHET HECKOJBKO TBO3IEH M pa3o0beT cebe
MaNbIIbl, TOTOMY YTO 3JIEKTPOAPETh MAJIO MPUTOIHA JIJIS 3aMEHBI MOJIOTKA.
OO0OP, OOD u OOA

YHacnenoBaB OT MHOTUX MPEIIIECTBEHHUKOB, OOBEKTHBINA MOIAXOMA, K COXKAJICHUIO, IEPEHSUT U 3aIyTaHHYIO
tepmuHosioruto. [Iporpammuct B Smalltalk momp3yercss TepmuHOM Memood, B C++ - TEPMUHOM BUPMYATIbHAS
@yuxyus, B CLOS - 060b6wennasn ¢hynxyus.
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Puc. 2-5. Tononocus 6onvuiux npunodicenuti 6 06vbeKMubIX U 00bEKMHO-0PUEHMUPOBAHHBIX AZbIKAX.

B Object Pascal ucmnonb3yercst TepMUH npusederue munos, a B sizbike Ada TO ke camoe Ha3bIBaeTCs
npeobpaszosanue munog. YToObl yMEHBUIMTh IyTAHUILY, CIEAYET ONpPEIENIUTh, YTO SBISETCA OOBEKTHO-
OpPHEHTHPOBAaHHBIM, a 4TO - HeT. OnpeneneHne Haudoee ynoTpeOUTEIbHBIX TEPMUHOB M TOHITUN BBl HaiileTe B
IJI0CCApPUU B KOHIIE KHUTH.

TepMuH o06wvekmuo-opuenmupogannelii, M0 MHeHUIO bxackapa, "3arackaH J0 IOTEpU CMBbICHA, Kak
"MaTepuHCTBO", "10104HBIM nupor" u "cTpyKkTypHOE porpaMmMmupoBanue’” [7]. MOXKHO COIJIacUThCS, YTO TOHSATHE
00BEKTa SIBJIIETCS LIEHTPAJIbHBIM BO BCEM, YTO OTHOCHUTCS K 0OBEKTHO-OPUEHTHUPOBAHHON MeToaoioruu. B rnase 1
MBI ONpeAETHIN 00BEKT KaK OCS3aeMYIO CYIIHOCTh, KOTOpasi YeTKO MposiBiseT cBoe noseaeHue. Crepuk u bodbpos
OTIPEAEISAIOT OOBEKTHI KaK "CYLIHOCTH, 00BEANHSIOINE POLIETYPhl M JaHHbIE, TAK KAK OHU MPOU3BOAT BBIYMCIICHUS
U COXPaHSIOT CBOE JIOKaJIbHOE cocTostHue" [8]. OnpeneneHre o0beKTa Kak CyITHOCTH B KaKOW-TO Mepe OTBEYaeT Ha
BOIIPOC, HO BCE K€ TJIABHBIM B MOHATHH O0BEKTA SABJISETCS 00beIMHEHNE Uae a0CTpaKIMU JAHHBIX U aJTOPUTMOB.
JI>KOHC YTOUHSIET 3TO MOHATHUE CIENYIOIUM 00pa3oM: "B 00bEKTHOM MMOIX0/€ aKLEHT MEPEHOCUTCS Ha KOHKPETHBIE
XapaKTepUCTUKU  (U3NYECKOM WM  aOCTPAaKTHOM  CHCTEMBI, SIBISIOILIEHCS MPEIMETOM IMPOTrpaMMHOIO
MoaenupoBaHus... OObEKThl 007a1al0T LEIOCTHOCThIO, KOTOpasl He JOJKHA - a, B IEHCTBUTEIBHOCTH, HE MOXKET -
ObITh HapymieHa. OOBEKT MOXKET TOJbKO MEHSATh COCTOSHUE, BECTU ce0s, yIpaBlsATbCA WJIM CTAaHOBUTHCA B
OTIpeielIeHHOE OTHOLIeHHE K JpyruM oobekTam. MHaye roBopsi, CBOICTBA, KOTOpPBIE XapaKTEPU3YIOT OOBEKT U €ro
MOBE/IEHNE, OCTAI0TCA HeM3MeHHbIMU. Hanpumep, mudT XxapakTepu3yercs TeMU HEM3MEHHBIMH CBOMCTBAMHU, YTO OH
MOXET JIBUTAThCSl BBEPX U BHU3, OCTABAsCh B MpejeiaX MaxThl... JIiobas MOAenb JoKHA YUUTHIBATh 3TH CBOWCTBA
mudra, TaK KaK OHU BXOJIAT B ero omnpezencaue" [32].

OcHOBHBbIE MOJI0KEHUS 00bEKTHOM MOJeJIN

Monecasa i TOKOPO CBUIETENLCTBYIOT: "TepMHUH "00BEKT" MOABHIICS TIPAKTHYECKH HE3aBUCHMO B PA3IHUHBIX
00JTacTsIX, CBSI3aHHBIX C KOMITBIOTEPaMH, ¥ IOYTH OJJHOBPEMEHHO B Havyasie 70-X roJ10B i1l 0003HAYEHUS TOTO, YTO
MOXET HMMETh pa3jMyYHble MPOSIBIECHUS, OCTABAsACH IENOCTHBIM. J[Is1 TOro, YTOOBI YMEHBIIUTH CIOXKHOCTb
MPOTPAMMHBIX CUCTEM, 00 bEKTaMH Ha3bIBATMCh KOMITOHEHTHI CHCTEMBI WIIH (pparMeHTHI ITPEICTaBIsIeMbIX 3HAHUH"
[9]. [To muenuto JIeBH, 0OBEKTHO-OPUEHTUPOBAHHBIH MOIX0]T OBLI CBSA3aH CO CIIEAYIOIIUMH COOBITUSMHU:
[ "mporpecc B 006JacTH apXUTeKTypsl DBM;
[] pa3BuTHE S3BIKOB MPOrpaMMHUpPOBaHM, TakuX Kak Simula, Smalltalk, CLU, Ada;
[ pa3BUTHE METOIOJIOTHH TPOrPaAMMHUPOBAHHS, BKJIOYAs IPUHIIMITBI MOAYJILHOCTH U CKpbITHS AaHHbIX" [10].

K sTomy ere cneayet 100aBUTh TP MOMEHTA, OKa3aBIlIKE BIMSHUE HAa CTAHOBJIEHHE 0OBEKTHOTO MOAX0/1A!
[J pa3BuTHE TeOpHuH 0a3 JaHHBIX;
(] uccnenoBaHus B 00JIACTH UCKYCCTBEHHOT'O MHTEIICKTA,
O moctmkeHus Gpuiaocohuu U TEOPUH ITO3HAHMS.
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[Tonsitue "oOBekT" BriepBBIE OBLIIO HCTIOIB30BaHO Oosiee 20 JIeT Ha3aa MPU KOHCTPYUPOBAHUU KOMITHIOTEPOB
¢ descriptor-based u capability-based apxurektypamu [11]. B stux pabortax Aenanuch MOMBITKA OTOHUTH OT
TPAIUIIMOHHOW apXUTEKTyphl (oH HeliMana u mpeomoneTh Oapbep MEXKIY BBICOKMM YpPOBHEM IPOTPaMMHOM
abcrpakiuu u HU3kUM ypoBHeM OBM [12]. [To MHEHHIO CTOPOHHHUKOB ATHX ITOIX0JI0B, TOTa OBLIM CO3aHbI 0oJiee
KaueCTBEHHbBIE CPEJICTBA, 0OECIIeYNBAIOLIIE: TyUlllee BBIIBICHHE OMUOO0K, 00bIIYI0 3 (PEeKTUBHOCTD peain3anun
porpaMM, COKpalieHne Habopa MHCTPYKIUH, YIPOIICHHEe KOMIWISIINY, CHIDKEHHE 00beMa TpeOyeMol maMsTy.
Psin koMIbIOTEPOB MMEET 0OBEKTHO-OPUEHTHPOBAHHYIO apXUTeKTypy: Burroughs 5000, Plessey 250, Cambridge
CAP [13], SWARD [14], Intel 432 [15], Caltech's COM [16], IBM System/38 [17], Rational R1000, BiiN 40 u 60.

C 00BbeKTHO-OPHUEHTUPOBAHHON apXUTEKTYPON TECHO CBSA3aHBI 00bEKTHO-OPUEHTUPOBAHHBIE OTIEPAIIUOHHbIE
cuctemsl (OC). [leiikctpa, pabotast Hag MyasTUIIporpaMMHuoil cucremoit THE, BriepBbie BBEN MOHATHE MAIIHHEI C
YPOBHSIMU COCTOSIHMSIT B KauyecTBe cpeiacTBa moctpoenust cucrembl [18]. Cpenu mnepBbix 0OBEKTHO-
opuenTupoBaHHbIXx OC cnemyeT otMeTHTh: Plessey/System 250 (mist mynbrurponeccopa Plessey 250), Hydra (st
CMU C.mmp), CALTSS (mys1 CDC 6400), CAP (s xommnbrotepa Cambridge CAP), UCLA Secure UNIX (mmst
PDP 11/45 u 11/70), StarOS (s CMU Cm*), Medusa (takxe mis CMU Cm*) u iMAX (ans Intel 432) [19].
Crnenyrolee MOKOJIEHUE OMEPALMOHHBIX CUCTeM, TakuX, kak Microsoft Cairo u Taligent Pink, Oyzaer, mo Bcei
BHJIUMOCTH, 00BEKTHO-OPUECHTUPOBAHHBIM.

HaubGonee 3HaunTenbHBIA BKIaA B OOBEKTHBI MOIXOJ BHECEH OOBEKTHBIMU U  OOBEKTHO-
OPUEHTUPOBAHHBIMU SI3BIKAMHU TIPOTPAMMHUPOBAHUs. BriepBble MOHATHS KJIACCOB U OOBEKTOB BBEJICHBI B SI3BIKE
Simula 67. Cuctema Flex u mocienoBaBiune 3a Hel guanektsl Smalltalk-72, -74, -76 u, HakoHell, -80, B3sB 3a
OCHOBY MeTO/bI Simula, TOBEIH UX IO JIOTHYECKOTO 3aBEPIICHNUS, BBIITOJHSAS BCE JICHCTBHUS HAa OCHOBE KJIacCOB. B
1970-x romax co3zaH ps SA3bIKOB, pean3yromux uaeto adcrpakiuu qauusix: Alphard, CLU, Euclid, Gypsy, Mesa
1 Modula. 3atem MeTozbl, HCTIONB3yeMbIe B si3bikax Simula u Smalltalk, ObUTH MCTIOIB30BaHBI B TPATUITUOHHBIX
S3bIKaX BBICOKOTO ypoBHsS. BHeceHne o0BEKTHO-OPHMEHTHPOBAHHOTO moaxoAa B C MpuBENO K BO3HUKHOBEHUIO
s361k0B C++ 1 Objective C. Ha ocHoBe si3pika Pascal Bosaukim Object Pascal, Eiffel u Ada. IlosBunmch auanexkTs
LISP, Takue, xak Flavors, LOOPS u CLOS (Common LISP Object System), ¢ BO3MOXXHOCTSIMU 53bIKOB Simula u
Smalltalk. bosiee mogpo6HO 0COOEHHOCTH ITUX SI3BIKOB M3JI0KEHBI B IPUIIOKEHUH.

[TepBbIM, KTO yKa3all Ha HEOOXOIUMOCTh MMOCTPOCHUS CUCTEM B BHJIE CTPYKTYPUPOBAHHBIX a0CTpaKIuil, ObLI
Heiikctpa. [Tozauee [Maprac BBen uaero ckpeitus naGopmaruu [20], a B 70-x rogax psjt ucciae1oBaTeNeH, TITaBHBIM
obpazom JluckoB u XKwuie [21], I'yrrar [22], u Hloy [23], pazpabotan MexaHU3Mbl a0CTPAKTHBIX THUIIOB JaHHBIX.
Xoap JOMOJHUII 3TH MOJXO/IbI TEOPUECH THITOB U TIOAKIACCOB [24].

Pa3BuBaBIecs: 10CTAaTOYHO HE3aBUCHMO TEXHOJIOTHH MOCTPOEHUS 0a3 JaHHBIX TaK)Ke OKa3alu BIMSHUE Ha
00BEKTHBIN Toxo [25], B mepByIo odyepenp Omaromapst Tak Ha3piBaeMoi mMozaenu "cymHocTtb-oTHomeHue" (ER,
entity-relationship) [26]. B moxensx ER, BrepBbie npeanoxeHHbix YeHoMm [27], MOAeTHpPOBaHHE MPOUCXOAUT B
TEPMHHAX CYLIHOCTEH, UX aTpUOYTOB U B3aHMOOTHOILIEHUH.

Pa3paboTunku crnocoOoB MpeacTaBiIeHHs JaHHBIX B 00JaCTH MCKYCCTBEHHOTO MHTEJUIEKTAa TaKKe BHECIH
CBOM BKJIaJ B NMOHUMaHHE OOBEKTHO-OPUEHTHPOBAHHBIX aOcTpakiuil. B 1975 r. MuHCKM BBIIBUHYJ TEOPHIO
(bpeiiMoB 1715 TIpeICTaBICHUS PeabHbIX 0OBEKTOB B CUCTEMAaX pacro3HaBaHUS 00pa30B U €CTECTBEHHBIX SI3BIKOB
[28]. ®peiiMbl cTamM UCMONB30BATHCS B KAueCTBE apXUTEKTYPHOW OCHOBBI B Pa3IMYHBIX HMHTEIUIEKTYaIbHBIX
cucTeMax.

OOBeKTHBIH TIOJMXOJ] WM3BECTEH eIle H3JaBHA. | pekaM NPHHAIUICKUAT HACS O TOM, YTO MHUP MOXHO
paccMaTpuBaTh B TEPMUHAX Kak 0OBEKTOB, Tak U coObITuil. A B XVII Beke JlekapT oTMeual, YTo JIIOJU OOBIYHO
UMEIOT 00BEKTHO-OPHEHTUPOBAaHHBIN B3I Ha mup [29]. B XX Beke 3Ty Temy pa3BuBaiia P3Ha B cBoeit
¢dunocopun obwvekTuBHUcTCKON smuctemornoruu [30]. TloznHee MUHCKH TPEIIOKHI MOJEIb YEIOBEYECKOTO
MBIIIUICHUS], B KOTOPOH pa3yM YeIOBEKa PacCMaTpUBACTCS KaK OOMIHOCTh Pa3IMYHO MBICISIUX areHToB [31]. OH
JIOKa3bIBAET, YTO TOJIHKO COBMECTHOE JIEHCTBUE TAKUX ar€HTOB MPUBOANUT K OCMBICIICHHOMY TTOBE/ICHUIO YETTOBEKA.

O0BbEeKTHO-OPHEHTUPOBAHHOE MNporpaMMupoBaHue. UYro ke Takoe OOBEKTHO-OPUEHTHPOBAHHOE
nporpamMupoBanue (object-oriented programming, OOP)? Mgl onipeiesisieM ero CieayroinuM 00pa3om:

0O6vekmHO-0puUeHMuUposanHoe NPOSPAMMUPOSAHUE = IO MEMOOON02UsL NPOZPAMMUPOBAHUS, OCHOBAHHAS HA
npeocmagieHuy npocpammsbl 8 8Ude COBOKYNHOCMU 00bEeKMO8, KAXCOblll U3 KOMOPBIX AGNAEMCA IKIEMNIAPOM
onpeoenenHo20 Kuaccd, a K1accol 00pasyom uepapxuro Hacie0o6aHus.

B nmanHOM ompeneneHUN MOXKHO BbIACIUTHh TpU acT: 1) OOP ucnonp3yeT B kauecTBe 0a30BBIX JIEMEHTOB
006veKkmbyl, a HEe aNTOPUTMBI (Hepapxus "ObITh YacThiO", KOTOpas ObuIa onpezaeneHa B riiase 1); 2) Kaxablii 00BbeKT
SBIISIETCSI IK3EMNIAPOM KAKOTO-TTHO0 ONPEAETCHHOT0 Kdacca; 3) KIIacChl OPraHU30BaHbI uepapxuiecku (CM. IOHATHE
00 uepapxuu "is a" tam xe). [Iporpamma Oyner 0ObEKTHO-OPUEHTUPOBAHHON TOJIBKO MPH COOJIIOJICHUN BCEX TPEX
yKa3aHHBIX TpeOOBaHMH. B "acTHOCTH, MporpaMMHUpOBaHNe, HE OCHOBAHHOE HA MEPAPXMUCCKUX OTHOLICHUSX, HE
otHocutcst K OOP, a Ha3bIBaeTCs npocpammuposanuem Ha OCHo8e aOCMPAKMHBIX MUNOE OAHHBIX.
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B cooTBeTcTBHM C O3THM ONpENEICHHEM HE BCE SI3bIKM MPOTPAMMHUPOBAHUS SIBISIFOTCS OOBEKTHO-
OpPUEHTHPOBAaHHBIMU. CTpayCTPYIl ONMPEASIIT TaK: "eClii TEPMUH O0BEKTHO-OPHUEHTUPOBAHHBIN SI3bIK BOOOIIE YTO-
au00 o3HaYaeT, TO OH JOJUKEH O3HauyaTh fA3bIK, HMEIOIIUI CpelcTBa XOpouled MOIICPKKH OOBEKTHO-
OPUEHTUPOBAHHOTO CTHJIS MPOTrpaMMHUpoBaHus... O0ecneueHrne Takoro CTUIIS B CBOIO O4Yepe/ib 03HAYAET, YTO B S3bIKE
y10OHO MOIb30BaThCs 3TUM cTriieM. Ecin Hanucanue nporpamm B ctuiie OOP tpeOyer crienuanbHbIX YCHIINH WIN
OHO HEBO3MOXXHO COBCEM, TO 3TOT 53bIK HE oTBeuaeT TpeboBanusim OOP" [33]. TeopeTrnueckn BO3MOKHA HMHUTAIUS
00BEKTHO-OPUEHTHPOBAHHOTO MPOTPaMMHUPOBAHMs HAa OOBIYHBIX SI3BIKAX, Takux, kak Pascal u maxxe COBOL wunu
accemOJep, HO 3TO KpaiiHe 3aTpynHuTenbHo. Kapaemnu u Beruep roBopst, 4to: "s3bIK IpOrpaMMHUPOBAHUS SIBIISIETCS
00BEKTHO-OPUEHTHPOBAHHBIM TOT/Ia ¥ TOJIKO TOT/Ia, KOTIa BBHITIOJIHSIOTCS CJICYIOIINE YCIOBHS:

o TlognepxuBaroTcsi OOBEKTHI, TO €CTh AOCTPaKIMM JAHHBIX, UMEIOLUEe HHTEepdeic B BHUIE UMEHOBAHHBIX
orepauuii 1 COOCTBEHHbIE JJAHHBIE, C OTPAHUYCHHUEM JIOCTYTA K HUM.

e OOBEKTHI OTHOCATCS K COOTBETCTBYIOIIUM TUIIAM (KJIaccam).

e Twumbl (kJ1aCChl) MOTYT HACJEIOBATh aTpUOYTHI CynepTUIoB (cynepkiaccoB)" [34].

[Tonnepkka HacIeqOBaHUS B TAKUX SI3bIKaX 03HAYACT BO3MOKHOCTh YCTaHOBJIEHUs oTHomIeHus "is-a" ("ecTs",
"3T0 ecTh", " - 3TO"), HAapPUMeEp, KpacHas po3a - TO LBETOK, a IIBETOK - 3TO pacTeHUE. S3bIKH, HE UMEIOIINE TAKUX
MEXaHHU3MOB, HENb3sl OTHECTH K OOBEKTHO-OPUEHTHUpOBAaHHBIM. Kapnmennu u Bernep Ha3Baiu Takue S3bIKU
00vekmubiMU, HO HE  00vekmuo-opueHmupoganuvimy. COTIacHO 3ITOMY  ONpPEIENICHHI0  OOBEKTHO-
OpUEHTUPOBaHHBIMHU si3bikamu sBJstoTcs Smalltalk, Object Pascal, C++ u CLOS, a Ada - oOwekTHbIi s3b1K. Ho,
MIOCKOJIBKY OOBEKTHI U KJIACCHI SIBISIFOTCS AJIEMEHTaMU 00CHX TPYII S3BIKOB, KeJaTeIbHO UCTIONb30BaTh U B TEX, U B
JIPYTUX METOJbl 00BEKTHO-OPUEHTUPOBAHHOTO IPOEKTUPOBAHUS.

OO0beKTHO-OPHEHTHPOBAHHOE TNpoeKTHpPOBaHue. [IporpaMMupoBaHHMe MpexJIe BCEro MOAPAa3yMEBAET
npaBwiibHOE U A(()EKTHUBHOE HCIONb30BAHME MEXaHW3MOB KOHKPETHBIX SI3bIKOB POrpaMMHUPOBAHUS.
[IpoexTupoBanue, HaIPOTHB, OCHOBHOE BHUMAaHHE YACISET NPABWIBHOMY M 3(PPEKTUBHOMY CTPYKTYPHUPOBAHUIO
CIIOXKHBIX chcTeM. MBI orpesienisieM 00beKTHO-OPUEHTUPOBAHHOE MPOSKTUPOBAHKE CIEAYIOUIIM 00pa3oM:

Ob6vekmHo-opueHmupo8anHoe NPOeKMUpPoOsanue - 3mo Memooo102usi NPOeKMUPOBanUsl, COeOUHAIOWAs 6 cebe
npoyecc 06vbeKMHOU 0eKOMNO3UYUU U NpUuemMsbl NPeOCmagieHus 102u4eckoll U puzuieckot, a maxkice Cmamuieckoll
U OUHAMUYECKOU MOOelell NPOEeKMUPYeMOU CUCEMbL.

B nanHOM ompeneneHuu conepikarcs BE Ba)KHBIE YacTH: OOBbEKTHO-OPHUEHTUPOBAHHOE MPOEKTUpOBaHUE 1)
OCHOBBIBA€TCSI Ha OOBEKTHO-OPUEHTHPOBAHHOW JIEKOMIIO3UIMH; 2) UCHOJIB3YeT MHOroodpasne MpHEMOB
MPEJICTaBICHUS MOJENIeH, OTPaKAIOMIUX JIOTUYECKYIO (KJIacchl M OOBEKThI) U (hPU3HUECKYI0 (MOIYNIH U MPOLIECCHI)
CTPYKTYPY CHCTEMBI, a TAK)KE €€ CTATHUECKUE U JUHAMUYECKUE aCTIeKTHI.

HNmenHo 00BbEKTHO-OpPUEHTUPOBAHHAS JIEKOMITO3UIIHS OTJMYaeT 00BEKTHO-OPHUEHTUPOBAHHOE
IPOEKTUPOBAHUE OT CTPYKTYPHOTI'O; B IEPBOM CIIy4ae JIOTHYECKasi CTPYKTypa CUCTEMBI OTpa)kaeTcsi a0CTpaKLUSIMU B
BUJIE KJIACCOB M 00BEKTOB, BO BTOPOM - anroput™Mamu. MHor1a Mbel Oy1eM ucmnosb3oBath abopesuarypy OOD, object-
oriented design, a1 0003HauUEHUSI METO/A OOBEKTHO-OPUEHTUPOBAHHOTO MPOEKTUPOBAHUS, U3JI0KEHHOTO B ITOM
KHHUTE.

OO0beKTHO-OpHEHTUPOBaHHBIH aHaau3. Ha o00bekTHy0 Mojenb mNoBiausia Oojee paHHAS MOJAEIb
YKU3HEHHOTO IUKJIA MPOTPaMMHOr0 oOecrieueHus. TpaiullnOHHas TEXHHKAa CTPYKTYPHOTO aHalu3a, OMUCAHHAs B
pabotax Jle Mapko [35], Mopnana [36], ['eitra u Capcona [37], a ¢ yTOUHEHUSMU JIJIST PEXKUMOB PEaIbHOTO BpEMEHHU
y Bapna u Memnopa [38] u Xotrinu u Ilupbxas [39], ocHOBaHAa Ha MOTOKaxX JaHHBIX B cucTeMe. OOBEKTHO-
opuenTupoBaHublii aHamu3 (wmu OOA, object-oriented analysiS) HampaBieH Ha co3naHue MoOjeel peanbHON
JeMCTBUTENILHOCTH Ha OCHOBE 00BEKTHO-OPHEHTUPOBAHHOTO MUPOBO33PEHHUS.

O0vbeKmHo-0pUeHMUPOBAHHbIL  AHAIU3 - DO MemoOOa02Us, HpPU KOMOPOU mpedbo8anus K cucmeme
BOCHPUHUMAIOMCS C MOYKU 3PEHUSL KIACCO8 U 00BEKMO8, BblA8NEHHbIX 8 NPEOMEMHOU 001aACmU.

Kak cootHocarcs OOA, OOD u OOP? Ha pesynpratax OOA Qopmupyrorcs MoOAeNnu, Ha KOTOPBIX
ocHoBbiBaeTcs OOD; OOD B cBoro ouepenb cosgaeT (pyHAaMEHT ISl OKOHYATENbHOM pealn3alii CHCTEMBI C
ncrnonab3oBanueM Metogoaoruu OOP.

2.2. CocTaBHBIE YaCTH 00BEKTHOI'0 MMOAX0Aa
I[MapaaurMsl NPOrpaMMHUPOBAHUSA

Jlxenkunc u ['ma3ro cuuraror, yTo "B OOJBIIMHCTBE CBOEM IIPOTPAMMHUCTHI UCIIOJIB3YIOT B pa0OTE OJIUH S3BIK
MPOrPaMMHUPOBAHUS U CIEAYIOT OAHOMY cTUI0. OHH MPOrpaMMHUPYIOT B MapajnurMe, HaBsS3aHHOW MCIOIb3yEMbIM
MU S3bIKOM. YacTo OHU OCTaBISIIOT B CTOPOHE aJbTEPHATUBHBIE MOAXOMABI K IEJIU, a CIIE0BATEIbHO, UM TPYAHO
YBUJIETh TPEUMYILECTBA CTHIIA, Oojiee cooTBeTcTByromero pemaemoi 3amade” [40]. bobpos m Credux Ttak
OTPENICTWIN TOHATHE CTUJIS TPOrpaMMHUpOBaHUsA: "DTO CHOCOO TOCTPOCHHS NPOrpaMM, OCHOBAaHHBIM Ha
OTIpEe/ICNIEHHBIX TPUHIUINAX MPOTPAMMUPOBAHMS, W BHIOOP MOAXOJAIIETO S3bIKA, KOTOPHIN JelaeT MOHSATHBIMU
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IIPOrpaMMbl, HallMCaHHbIE B ATOM cTuiie" [41]. OTu ke aBTOpHI BBIIBMIIM IISITh OCHOBHBIX Pa3HOBUIHOCTEH CTHIIEH
IPOTrpaMMHUPOBAHUs, KOTOPBIE IEPEUNCICHBI HUKE BMECTE C IPUCYILIUMH UM BUAaMHU aOCTpaKILUIi:

e MPOLEAYPHO-OPUEHTUPOBAHHBIH - AIITOPUTMBI

e 00BEKTHO-OPHUEHTUPOBAHHBIH - KIACChl U OOBEKTHI

e JIOTHKO-OPHUEHTHUPOBAHHBIH - IIeJTH, YACTO BBIPAXKCHHBIE B TEPMUHAX UCUUCICHHS MTPEIUKATOB

e OPUEHTHUPOBAHHBIN Ha IpaBUJiIa - MpaBuia "ecau-To"

e OpPUEHTHPOBAHHBINA HA OTPAHUYEHUS - UHBAPUAHTHBIC COOTHOIICHUS

HeBo3M0XHO IPU3HATH KAKOH-JINOO CTUIIb IPOrPaMMHUPOBAHNS HAWTYYIINM BO BCEX 001acTAX NPAaKTUYECKOTIO
npuMeHenus. Harpumep, s mpoeKTupoBaHus 0a3 3HaHUK OoJiee MPUTo/IeH CTUIIb, OPHEHTUPOBAHHBIHN Ha MPaBHJIa,
a JI1s BBIYMCIMTEbHBIX 3a/1a4 - IPOLelypHO-OpHEeHTUPOBaHHbIH. [0 HameMy onbITy 00bEKTHO-OpUEHTUPOBAHHBIN
CTWJIb SIBJIIETCS HanOoJjee MPUEeMIIEMbIM JJIs HIMPOYANWIIEro Kpyra IpUI0KEHUHN; JEHCTBUTENBHO, 3Ta Napagurma
YacTO CIIY)KUT apXUTEKTYpHBbIM ()yHJaMEHTOM, Ha KOTOPOM Mbl OCHOBBIBA€M JPyTHUeE MMapaJurMbl.

Kaxnaplii cTiiib mporpaMMUpOBaHUSI UMEET CBOIO KOHIENTyalbHYIO 0a3zy. Kaxknaplii ctuib TpeGyeT cBoero
YMOHAcTpOeHUs: M cnoco0a BoOCHpUATHS —pemaeMod  3agaud. s  OOBEKTHO-OPUEHTHPOBAHHOIO  CTHIIA
KOHIENTYyalbHast 0a3a - 3T0 00vekmuas moodensb. OHa UMEET YEThIPE IVIABHBIX 3JIEMEHTA:

e abcTparupoBaHUE;
e  WHKAICYJISIHNS;

e MOJYJIBHOCTB;

e Hepapxusl.

OTH 3JIEMEHTHI SBJSIIOTCA TJIABHBIMU B TOM CMBICIE, YTO 0e3 Jr000ro M3 HUX MOJenb He OyAeT 0OBeKTHO-

opueHTUpoBaHHOU. KpoMme Ii1aBHbBIX, UMEIOTCS €111€ TPU JOTIOJTHUTEIbHBIX 3JIEMEHTA:
e TUMNM3ALHS;

e MApALIENIN3M;

e  COXpaHSEMOCTb.

HasbiBass ux oononnumenvuvimu, Mbl UMEEM B BHUJIY, YTO OHHU IOJIE3HbI B OOBEKTHOM MOJENM, HO HE
00s13aTeNbHBI.

be3 Takoil KoHIIENTyaJIbHOW OCHOBBI BbI MOKETE MTPOrpaMMHUpOBaTh Ha s3blke THHa Smalltalk, Object Pascal,
C++, CLOS, Eiffel unu Ada, Ho u3-nox BHemHe# kpacoTsl OyneT BoirsabiBaTh cTuib FORTRAN, Pascal niu C.
BripasuTenbHas ciocoOHOCTh 00BEKTHO-OPUEHTUPOBAHHOTO sI3bIKa OyAeT 1100 norepsiHa, 1100 uckaxena. Ho eme
6oJee CyIIeCTBEHHO, YTO IIPU ATOM OyJIeT Majlo IIAHCOB CIIPaBUTHCS CO CIIOKHOCTBIO pelllaeMbIX 3ajad.
AOcTparupoBaHue

Cwmbica abcTparnpoBaHusi. AOCTparupoBaHue sIBISIETCS OAHUM M3 OCHOBHBIX METOJIOB, UCIIONIb3YEMBIX IS
pelIeHHs CIOKHBIX 3ajJad. Xoap CYUTAET, 4TO "aOCTparupoBaHUE MPOSBISETCS B HAXOXKJIEHUU CXOACTB MEXKIY
OTIpe/IelIEeHHBIMU 00bEKTaMH, CUTYALMSIMU WM IPOLIECCaMM PeabHOIO MHMpa, U B MPUHATHH PELIEHUH Ha OCHOBE
9THX CXOJCTB, OTBJEKAsCh Ha BpeMs OT uMmeromuxcs pasmuumii’ [42]. Illoy ompenenwia 3TO TMOHSTHE Tak:
"VHpoleHHOe ONMCaHUe WIN U3JI0)KEHHE CUCTEMBI, P KOTOPOM OJJHM CBOMCTBA M JIETAJIU BBIIENAIOTCSA, a APYTHUE
omyckaroTcs. Xopouel sBisieTcsd Takas aOcTpakuus, KOTopas IOJYEPKUBAET JETalH, CYIIECTBEHHbIE s
paccMOTpEeHHUs U UCTIONB30BaHMUs, U OIYCKAET Te, KOTOPbIe Ha JaHHBI MOMEHT HecyiecTBeHHbI" [43]. bepaunc, I'peit
u Hayman pexomenaoBaim, 4ToObl "Hjes KBaTHU(UIIMPOBATACH KaK aOCTpaKIMs TOJIBKO, €CIHM OHA MOXXET OBITh
U3JI0KEHa, TMIOHATA U MPOAHAIN3UPOBAaHA HE3aBUCUMO OT MEXaHU3Ma, KOTOPBIH Oy/eT B JaJbHEHIIeM PUHST IS ee
peamuzanuu" [44]. CymMMuUpysl 3TH pa3HbIEe TOUYKH 3PSHUS, TIOTYUIUM CIIEAYIOIIee OMpeaesIeHNe a0CTPaKIIUN:

Abcmpaxyus evioensem cywjecmeennble XapaKmepucmuku HeKomopo2o 00veKma, Omaudaoujue e2o om 6cex
opyaux 8u0do8 00beKmo8 U, maxKum oOpazom, 4emko onpeoeisiem e20 KOHYenmyaivhvlie 2paHuybl ¢ MOUYKU 3PEHUs.
Habooamerns.

AOcTparupoBaHre KOHIICHTPUPYET BHHUMaHWE Ha BHENIHUX OCOOCHHOCTAX OOBEKTa M TO3BOJISAECT OTACIUTH
caMmble CYIIECTBEHHbIE OCOOCHHOCTH MOBEJIEHHS OT HecyllecTBeHHBIX. AOenbcoH u CyccMaH Ha3BalM TaKoe
pasjieficHHe CMbICTIa W peanusaiuu  bapvepom abcmpakyuu [45], KOTOpBIE OCHOBBIBAETCS HA MPHHIIUIIC
MUHUMU3ALUU CBs3€l, Korja uHTepderic 00beKTa COAEPKUT TOJIBKO CYIIECTBEHHBIE ACMIEKThHI TOBEACHUS U HUYETO
Oonpmie [46]. Mbl cuuTaeM IMOJIE3HBIM €II€ OAWH JONOJHHUTENIbHBIM TNPUHLMI, Ha3bIBAEMBIH MPUHIUIIOM
HaVMEHBIIErO yAUBICHUS, COTJIACHO KOTOPOMY aOCTpaKLMs JIOJKHA OXBAThIBATh BCE NMOBEJCHHE OOBEKTa, HO HE
Ooibllle W HE MEHBIIE, U HE NPUBHOCUTH CIOPIPU30B WIM MOOOYHBIX 3((EKTOB, JNexalux BHE ee Cchepsl
IPUMEHUMOCTH.

Br16op mpaBunbHOrO Habopa aOCTpakuuil A 33AaHHOM MPEeIMETHOM 00J1aCTH MPEACTABISAET COOO0Il rI1aBHYIO
3a7jauy 00BbEKTHO-OPUEHTUPOBAHHOTO IPOEKTUPOBaHUs. BBUy BaXKHOCTHU 3TOH TEMBI €l LIEIMKOM ITOCBSIIEHA T1aBa
4.
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ITo muenuto Ceiinuna n Crapka "cymiecTByeT LENbIil CieKTp aOCcTpakuuii, HAaYMHast ¢ 0OBEKTOB, KOTOPHIE
MOYTH TOYHO COOTBETCTBYIOT PEATUsM IMPEAMETHOH o0jacTu, U KOHUYasg OOBEKTaMHU, HE MMEIOUIMMH IPaBO Ha
cymectBoBanue" [47]. BoT 9tu abcTpakiinu, HaYuHas OT HanboJiee MOJIe3HbIX K HAMMEHEE MOJIE3HBIM:

AOcTpakiust cymHocTH||OObEKT NpeACTaBIsieT COO0HM IMOJIE3HYI0 MOJETh HEKOW CYITHOCTH B MPEAMETHOMN

o0OJactu
AOGcTpakuus OOBEKT COCTOUT U3 00OOIIEHHOTO MHOKECTBA OTIepaIIUiA
[MOBEICHUS
AbcTpakius OOBEKT TpyIIUPYET OIEpalMH, KOTOpbIe JHOO BMECTE HCIOJL3YIOTCSA Oolee

BUPTYaJIbHOW MAIlIMHBI [BLICOKUM ypPOBHEM YNpaBJICHUS, JUOO CaMU HCIOJIB3YIOT HEKOTOpHI Habop
ornepanuii 6osiee HU3KOro YpOBHs

[TpousBosbHasI OOBeKT BKJIIOYAET B ceOsi HAOOp orepaliuii, He UMEIOIIUX JPYT C JAPYTOM HUYETO
abcrpakius o01m1ero

Mgl cTapaemcst CTPOUTh a0CTPAKIIMU CYITHOCTH, TaK KaK OHU IPSMO COOTBETCTBYIOT CYIIIHOCTSIM IPEAMETHON
obmnacTu.

Knuenmom Ha3biBaeTcs 11000M 00BEKT, UCIIONB3YIOIIUNA PECYPCHI IPYTroro 00beKTa (Ha3bIBAEMOT0 CEPBEPOM ).
Msl OyaeM XapakTepu3oBaThb IOBEJCHHME OOBEKTa yCIyraMH, KOTOPble OH OKa3blBaeT APYIMM OOBEKTaM, M
OTepanrsMHi, KOTOpbIE OH BBIMOJHSET HAJ APYTUMH OOBeKTaMH. Takoil MmOoaxXoa KOHIEHTPHPYET BHUMaHHE Ha
BHEIIHUX TPOSIBICHUSAX OOBEKTa M MPHUBOAMT K HjAee, KOTOpylo Meillep Ha3Bad KOHTPAaKTHOM MOJENbIO
nporpaMMupoBanus [48]: BHelHee MpoOsiBICHHE OOBEKTa PacCMaTPUBACTCS C TOYKH 3PEHUS €ro KOHTPaKTa C
JIPyTUMHU OOBEKTaMM, B COOTBETCTBUHU C 3TUM JIOJDKHO OBITh BBIIIOJHEHO U €0 BHYTPEHHEE YCTPONCTBO (4acTo BO
B3aWMO/ICHCTBHH C IpyruMu o0bekTamMu ). KOHTpakT hukcupyeT Bce 00s3aTebCTBa, KOTOPbIe 00BEKT-CepBep IMEET
nepes 00BEKTOM-KIMEHTOM. JIpyrumMH ClOBaMH, 3TOT KOHTPAaKT OINpeNeNnseT OTBETCTBEHHOCTh OOBEKTa - TO
MOBE/ICHHE, 3a KOTOpOe OH oTBevaeT [49].

Kaxnas onepanus, nmpeayCMOTpeHHass 3TMM KOHTPAaKTOM, OJHO3HA4YHO ompejaessercs ee (popMaabHBIMU
napaMeTpaMM ¥ TUIIOM BOo3BpaliaeMoro 3HaueHus. [lonuelil Habop oneparuii, KOTOpbIE KIMEHT MOKET OCYIIECTBIISATh
HaJl APYTUM OOBEKTOM, BMECTE C MPABUJIBHBIM IMOPSAIKOM, B KOTOPOM 3THU OINEPALMU BBI3BIBAIOTCS, HA3bIBACTCS
npoTokojoM. [IpoTokon oTpakaeT Bce BO3MOXHBIE CIOCOOBI, KOTOPBIMH OOBEKT MOXET JEeWCTBOBATh WIIH
HOJIBEPraThCsl BO3JCHCTBUIO, TOJHOCTBIO ONPEeNsis TEM CaMbIM BHEIIIHEE MOBEJCHUE a0CTPAKIIMM CO CTaTHUYECKOM
Y TUHAMUYECKOW TOYEK 3PEHUS.

Abcmpaxyus ghoxycupyemcs Ha CywecmeeHnbix ¢ MOYKU 3peHus Habaooamens XapaKmepucmurax oovekma.
LentpanbHoii uaeeit abCTpakuuy sBIsSETCS MOHATUE UHBApHaHTa. MHeapuanm - 3TO HEKOTOPOE JIOTHUECKOe
yCIIOBUE, 3HAUEHHE KOTOPOTO (MCTHHA WJIM JIOXKb) JOJDKHO COXpaHsThbes. [l kaxaoil onepanuu o0beKTa MOXKHO
3a1aTh npedyciosus (MHBAPHAHTHI MpEANoNaraeMble OIepanueil) ¥ MOoCTyclIOBUsS (MHBApUAHThI, KOTOPBIM
yAOBIJIETBOPSIET onepanusi). I3MeHeHne nHBapruaHTa HapyIIaeT KOHTPAKT, CBSI3aHHBIN ¢ abcTpaknueil. B wactHocTH,
€CIIM HapyIICHO NPEeAyCIIOBHUE, TO KIIMEHT HE COOII0JaeT CBOM 00s3aTeIbCTBA U CEPBEP HE MOXKET BBHIIIOJIHHUTH CBOIO
3a7jauy npaBUiIbHO. ECin jke HapyIIeHO TOCTYyCI0BHE, TO CBOM 00513aTENIbCTBA HAPYILNI CEPBEP, U KIIUEHT HE MOKET
Oosiee eMy J10BepsATh. B ciydae HapylIeHUs! KaKoro-imbo ycioBHs Bo30yKAAaeTCsl UCKITIOUNTeNbHast cutyanus. Kak
MBI YBUJIUM Jlajiee, HEKOTOPBIE SI3bIKM UMEIOT CPENCTBA ISl pabOThl C UCKIOYUTEIbHBIMUA CUTYalUsIMU: O0BEKTHI
MOTYT BO30YX/1aTh UCKJIIOUEHUS, YTOOBI 3alPETUTh JAIbHEHIIYI0 00pabOTKy U MPEaYyIPEeaUTh O MpodiieMe Apyrue

00BEKTBI, KOTOPBIE B CBOIO OUEPE/Ib MOTYT IIPUHATH Ha ce0sl IIepeXBaT UCKIIIOUEHUS U CIIPABUTHCS C IPOOIIEMOH.
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3aMeTHM, YTO TOHATHS Onepayus, Memoo U @QYHKYus-4ieH Npoucxooam OT PA3TUYHBIX TPaTULHINA
nporpammupoBanusi (Ada, Smalltalk m C++ coorBercTBeHHO). DakTHYECKH OHM 0003HAYAIOT OJHO W TO K€ U B
JanpHeimeM O0y1yT B3auMO3aMEHSIEMBI.

Bce abcrpakuuu 0651a7a0T Kak CTaTUYECKMMH, TaK M JMHAMMYeCKMMM cBoiictBamu. Hampumep, ¢aiin kak
00BEKT TpeOyeT OmpeieseHHOro o0beMa MaMATH Ha KOHKPETHOM YCTPOWMCTBE, MMEET MUMsI M COJEp)KaHHe. JTH
aTpUOYyTHI ABISIOTCS CTATUYECKUMU CcBOMcTBaMu. KOHKpETHBIE e 3HAaUeHUs KaX/10r0 U3 NEePEUHCICHHbIX CBOMCTB
JUHAMUAYHBI M HM3MEHSIOTCS B TIPOLIECCE MCIONB30BaHMA OOBEKTa: (aidiil MOXXKHO YBEIMYUTh WIM YMEHBLIHTH,
U3MEHHUTb €ro MM M CcoAepkuMoe. B mpouexypHoM CTwiIe HIPOrpaMMUPOBAHMS JEUCTBUSA, W3MEHSIOIINE
JTMHAMUYECKHE XapaKTEPUCTHKU OOBEKTOB, COCTABIAIOT CYTh MPOrpaMMbl. JItoOble COOBITHS CBSI3aHBI C BBI30BOM
HNOAIIPOTPAaMM M C BBINIOJIHEHHUEM oOnepaTopoB. CTuib NpOrpaMMHUpPOBAHUS, OPUEHTHUPOBAHHBIM Ha IIpaBUIIA,
XapaKTEepU3yeTCsl TE€M, YTO IO/ BIMSHUEM OIPEICIICHHBIX YCIOBMHM AaKTHBU3UPYIOTCS OIpENEICHHbIE NpaBUia,
KOTOpblE B CBOIO OY€pelb BbI3BIBAIOT Jpyrue npaBuia, H T.A. OOBEKTHO-OPHEHTUPOBAHHBIM CTHIIb
IpOTPaMMHUPOBAaHUS CBSi3aH C BO3ZCicTBHEM Ha 00bekThl (B TepmuHax Smalltalk ¢ nepedaueii obwexmam
cooowenuir). Tak, onepanus HaJ 0ObEKTOM IOPOKIAET HEKOTOPYIO peaklio 3Toro oobekra. Onepanuu, KOTopble
MOYKHO BBITTOJTHUTH IO OTHOLICHUIO K JAHHOMY OOBEKTY, M Peaklus 00bEeKTa Ha BHEITHUE BO3ACHCTBUS ONPEACIISIOT
HOBEJICHUE ATOT0 0OBEKTA.

IIpumepsl abcTpakumii. [ WITIOCTpallMy CKAa3aHHOTO BBILIE NPUBEIAEM HECKOJIBKO NMPUMEPOB. B nanHOM
cllydyae Mbl CKOHIIEHTPUPYEM BHUMAaHHE HE CTOJIbKO Ha BBIJCIEHUHM aOCTpakUuil JJii KOHKPETHOW 3axauu (3TO
MOJIPOOHO PACCMOTPEHO B TJIaBe 4), CKOJIBKO Ha CIIOCO0E BRIPAKCHUS a0CTPAKIIHIA.

B TernmyHOM X0341CTBE, HCIIONB3YIOIIEM THAPOIOHUKY, PACTEHMSI BEIPALIMBAIOTCS HA IMTATEILHOM PacTBOPE
0e3 mecka, IpaBus WIM JAPYroil MOYBBI. YIIPaBJIEHHWE PEXUMOM pabOThl MapHUKOBON YCTAaHOBKH - OYEHb
OTBETCTBEHHOE JIEJIO, 3aBUCSILEE KaK OT BHUJA BBIPAIIMBACMBIX KYJBTYp, TaK U OT CTaguM BelpaimuBanus. HyxHo
KOHTPOJIMPOBATh LENbIN psii PaKTOPOB: TEMIIEpATypy, BIAXKHOCTb, OCBEILIEHUE, KUCIOTHOCTh (Moka3arenb pH) u
KOHIIGHTPALMI0 MUTATEeNIbHBIX BeLIeCTB. B O0nbIIMX XO34HCTBAaX AJs peIleHHUs 3TOW 3aJauyd 4acTO HCIOJIb3YIOT
ABTOMATHYECKUE CHUCTEMBI, KOTOPhIE KOHTPOIHMPYIOT U PEryIHPYIOT yKa3aHHbIe GakTopsl. [lompocTy roBopsi, memb
aBTOMAaTH3allMKU COCTOMT 3/1€Ch B TOM, YTOOBI IPU MUHUMAJIbHOM BMEILATEIbCTBE YEIOBEKA JOOUTHCS COOIIOACHUS
peXrMa BbIPAIMBAHUS.

OnHa 13 KIII0YEBBbIX a0CTpaKIMii B TaKOW 3a/1ade - JaT4MK. MI3BECTHO HECKOJIBKO Pa3HOBUIHOCTEH AATUMKOB.
Bce, uro BnuseT Ha ypoxail, JOIKHO OBITh U3MEPEHO, TaK YTO MbI JOJDKHBI UMETh JIaTYMKU TEMIEPaTypbl BOABI U
BO3/yXa, BIQXKHOCTH, pH, OCBelIeHN U KOHIEHTPAlMU NIUTATENIbHBIX BemecTB. C BHEIIHEH TOYKHU 3PEHUS JATYUK
TEMIEPATYPbI - 3TO OOBEKT, KOTOPHIN CHOCOOEH H3MEPSTh TEMIIEpaTypy Tam, I[ie OH pacnojiokeH. YTo Takoe
Temneparypa? ITo YACIOBOM MapaMeTp, UMEIOINI OrPaHUYEHHBIN JUana30H 3HAYECHUH U ONPEEIICHHY0 TOYHOCTD,
O3HaAYaIUK yucio rpagycoB o Papenreiiry, Lenscuro ninn KensBuny. Uto Takoe MecTononoxeHue garauka’? 1o
HEKOTOpO€ MACHTU(PHUIMPYEMOE MECTO B TEIUIUIIE, TEMIIEPATypy B KOTOPOM HaM HEOOXOIMMO 3HAaTh; TAKUX MECT,
BEpOSATHO, HEMHOTO. /ISl JaTumka TeMIeparypsl CyIIECTBEHHO HE CTOJBKO CaMO MECTOIOJIOKEHHE, CKOJIbKO TOT
(axT, YTO JaHHBIM JaTUUK PACIIONIOKEH UMEHHO B JAHHOM MECTE U 3TO OTJIIMYAET €ro oT APYTux JaT4yukoB. Tenepb
MO’KHO 33/1aTh BOIIPOC O TOM, KaKOBbI 00S3aHHOCTH JIJaTYMKa TeMIeparypbl? Mbl pemiaeM, 4To JaTUYMK JTOJIKEH 3HATh
TEMIIepaTypy B CBOEM MECTOHAXOXKIACHHUU M coo0LIaTh ee o 3amnpocy. Kakue jxe 1eHCTBHS MOXKET BBIIOIHATH 110
OTHOWICHUIO K JATYMKy KIMEeHT? Mpl MpUHUMAaeM pelIeHHe O TOM, YTO KJIMEHT MOXKET KaJuOpoBaTh NaTUUK U
II0JTy4aTh OT HErO 3HAaYEHHE TEKYIIEH TEMIIEPATYPHI.

JIMCKOB TpsSIMO yTBEep)KIaeT, 4Tto "aOcTpakuusi Oyaer paboTaTh TOJNBKO BMecTe ¢ HMHKamcyssuuei" [53].
[IpakTHyecku 3TO O3HauaeT HaJM4YME JBYX YacTeil B kiacce: uHTepdeiica u peanuzauuu. Mumepgheiic oTpaxaer
BHEIIHEE MOBEJeHHE O00BEKTa, OMUCHIBAas aOCTPAKLMIO MOBEACHUS BCEX OOBEKTOB JAAHHOTO Kiacca. BHyTpeHHss
peanuzayus OMMCHIBAET IPEJICTABICHHE 3TOW aOCTPAaKIMM M MEXaHU3MBbl JOCTH)KEHHUS HKEJTaeMOro IOBEICHUS
obbekTa. [lpuninun paszaenenus uHTEpdeiica U peaaru3alud COOTBETCTBYET CYTH BeIlei: B MHTEepGEHCHON JacTu
coOpaHO BCE, YTO KacaeTcss B3aUMOJICMCTBUS JaHHOTO OOBEKTa C JIIOOBIMH JPYTMMH OOBEKTaMH; pearu3aius
CKpBIBAE€T OT JPYTUX OOBEKTOB BCE JI€TAJIM, HE UMEIOUIME OTHOIIEHUS K IMPOILECCy B3aUMOJAEUCTBUSA OOBEKTOB.
bputon u [TapHac Ha3Baau Takue aerand "TaiiHamu abctpakuuu' [54].
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Hukancynayus ckpvieaem demanu peanuzayuu 006vLekma.

Wrak, nHKancynsuno MOKHO ONPEAETUTh CAEAYIOIUM 00pa3oM:

Hukancynayusa - smo npoyecc omoeneHusi Opy2 om Opyea 31eMeHmos 00beKma, ONnpeoensiiomux e2o
YCmMpOoUCmMe0 U nogedeHue; UHKANCYIAYUs CIYIHCUM OJi Mo2o, YmoObbl UZ0NUPOEAMb KOHMPAKMHblEe 0053amenbcmea
abcmpaxkyuu om ux peanusayuu.

IIpuMepsl MHKanCy UM, BepHeMcs K npuMepy TMAPOIIOHHOTO TEIUIMYHOTO XO3sicTBa. Emie ogHONM M3
KJIFOYEBbIX a0CTpakuMi JaHHOM MNpeIMeTHON o0JIacTH SBISETCS HarpeBaTelb, MOAJCPKUBAIOIUN 3aJaHHYIO
TeMneparypy B noMmeuieHuu. Harpesarens siBiasieTcst abcTpakueil HU3KOro YpOBHSI, IOATOMY MOYXHO OIpPaHUYUTHCA
BCET0 TpeMs IEUCTBUSMHU C 3TUM 00BEKTOM: BKJIFOUEHHUE, BBIKIIIOUEHUE U 3alIpoc cocTosiHus. HarpeBarens He J0KeH
OTBEUaTh 3a NOJAepKaHUE TEMIIEPATypPhl, 3TO OyA€T MOBEJEHHUEM 00JIe€ BBICOKOTO YPOBHS, COBMECTHO PeaI3yEeMbIM
HarpeBareseM, JaTYMKOM TEeMIIEpaTypbl U €Ille OJHUM OO0BbEeKTOM. MBI TOBOPUM O MOBEJEHMU 0o0jee BBICOKOTO
YPOBHS, IOTOMY 4YTO OHO OCHOBBIBAETCSI HA IPOCTOM MOBEJIEHUHU HarpeBaTelisd U AaTyhKa, J00aBisisl K HUM KOe-uTo
ele, a UMEHHO THcTepe3nc (WU 3ana3/iblBaHue), Onarojapsi KOTOpPOMY MOKHO 000MTHCEH 06€3 YacThIX BKIIOYEHUH U
BBIKJIIOYEHUM HAarpeBaTeisi B COCTOSHUAX, OJNM3KMX K TpaHUYHbIM. [IpHHSB Takoe pelieHue O pa3JesieHuu
OTBETCTBEHHOCTH, MBI JIeIaeM KXyt abCTpakIHio 0oJiee HeNbHO.

Takoil cTuib peanu3alyuy TUIHYEH JUIS XOPOIIO CTPYKTYPHUPOBAHHBIX 0ObEKTHO-OPUEHTUPOBAHHBIX CHCTEM:
KJIACCBI 3aIlIMChIBAIOTCS IKOHOMHO, ITOCKOJIBKY MX CHEIHAIN3alNsl OCYLIECTBIISIETCS YEPE3 MOAKIACCHI.

[Ipennonoxum, 4yTo MO KakOWH-TMOO NMPUYMHE M3MEHHWJIACh apXUTEKTypa ammapaTHBIX CPEJICTB CUCTEMBI U
BMECTO TIOCJIEJOBATEIBHOTO MOPTa YIPaBIECHUE JOJIKHO OCYILECTBIISATHCS Yepe3 PUKCUPOBAHHYIO 00JIaCTh MaMATH.
Her HeobxonuMocTH M3MEHATh MHTEP(ENHCHYIO YacTh KJlacca - JOCTATOYHO Iepenucarh peanuzanuio. CoriacHo
npaBwiaMm C++, mociie 3Toro mpuaeTcs NepeKOMIMUIMPOBATh U3MEHEHHBIN KJIacC, HO HE Jpyrue OOBEKTHI, €CIH
TOJIbKO OHUM HE 3aBHCAT OT BPEMEHHBIX M MPOCTPAHCTBEHHBIX XapaKTEPUCTHUK MPEKHEro Kojaa (YTo KpaiiHe
HE)KEJIATEJIbHO U COBEPILIEHHO HE HY’KHO).

OoOparuMcs Tereph K peanusanuu kiaacca GrowingPlan. Kak Obu1o ckasaHo, 3TO, B CYIIHOCTH, BPEMEHHOMN
rpaduk aercTBuil. BeposTHo, myuieit peanuzamueil ero Obl1 Obl CIOBaph Hap BpeMsi-AEHCTBHE ¢ OTKPBHITON XelI-
tabnuuei. Her cMpicia 3amoMuHaTh AeMCTBHS 4ac 3a 4aCOM, OHU MPOUCXOAT HE TaK 4acTo, a B IPOMEKYTKaX MEKIY
HUMU CHCTEMA MOKET MHTEPIIOJIMPOBATh X0/ IIpoLiecca.

WHKancynauus CKpoeT OT MOCTOPOHHUX B3IVIAZOB JIBa CEKpETa: TO, YTO B JAECHCTBUTEIBHOCTH TIpaduk
UCTIONIB3YET OTKPBITYIO XeII-Ta0JIUIy, U TO, YTO MPOMEXKYTOUHbIC 3HAYCHUSI HHTEPIONUPYIOTCs. KiIMeHThl BOJIBHBI
JyMaTb, 4YTO OHU IOJy4arOT JAHHBIE U3 II0YAaCOBOI'O MaCCHBA 3HAYECHUI ITapaMETPOB.

PazymHast ”HKANCyIISILUs JIOKAIU3YET T€ 0COOEHHOCTH MPOEKTa, KOTOPBIE MOTYT MOABEPTHYTHCSI H3MEHEHHSIM.
[To mMepe pa3BuTHS cHCTEMBI Pa3padOTYMKM MOIYT PEIHIUTh, YTO KaKHUE-TO OIEpPallMi BBIMOJHSIIOTCS HECKOJIBKO
JIOJIBILE, YeM JIOMyCTUMO, a KaKhe-TO OOBEKThl 3aHUMAIOT OOJIbIlE MaMATH, YeM IpuemsieMo. B Takux cuTyarusx
4acTO M3MEHSIOT BHYTPEHHEE MpeCTaBiIeHUE 00BEKTa, YTOOBI peannu3oBath Oosee dPPEeKTUBHBIC aITOPUTMBI WITH
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ONTUMHU3UPOBATh AITOPHUTM IO KPHUTEPHUIO TMAMITH, 3aMEHsIsl XpaHCHHE JaHHBIX BBIYMCICHUEM. BaxHBIM
MPEUMYIIECTBOM OIPaHUYEHHMs JOCTYyNa SBISETCS BO3MOXHOCTh BHECEHHS] M3MEHEHHH B OOBEKT 0€3 M3MEHEeHUs
JIpyTrux 0OBEKTOB.

B nneanbHOM citydae MONBITKY OOpalieHus K JaHHBIM, 3aKPBITHIM JJIS1 IOCTYIIA, JOKHBI BBISIBISTHCS BO BpEMs
KOMIWISIIMKM TporpamMmsel. Bompoc peanuzanuy 3TUX yCIOBUHM JUIsl KOHKPETHBIX $I3bIKOB MPOTrPaMMHMPOBAHUS
SBJISICTCSL TIPEJIMETOM TOCTOSIHHBIX oOcyxaeHuit. Tak, Smalltalk oOecrieuynBaeT 3ammTy OT MPSAMOTO JIOCTyMa K
IK3EMIUIApaM JIPYroro Kiacca, oOHapyKMBasi TaKMe MOMBITKA BO Bpemst kKoMmnwisinud. B Toxke Bpems Object Pascal
HE MHKAIICYJHUPYET MpeACTaBICHUE Kiacca, TaK YTO HUYTO B 3TOM f3bIKE HE MPEJOXPAHSIET KIMEHTa OT MPSIMBIX
CCBIJIOK Ha BHYTPEHHUE 08 Apyroro oobekra. A3pik CLOS 3aHMMaeT B 3TOM BOIIPOCE IPOMEKYTOUHYIO MO3HIINIO,
BO3JIaras Bce OOS3aHHOCTH [0 OrPAaHUYEHHIO JOCTyNa Ha MporpaMMucTa. B 3TOM s3bIke BCE CIIOTBI MOTYT
CONpPOBOXKIAThCS arpubyTamu :reader, :writer u :accessor, pa3perariMi COOTBETCTBEHHO YTEHHE, 3aIHCh U
MOJIHBIM JOCTYH K JaHHBIM (TO €CTb W 4YTE€HHe, W 3amuch). [Ipu oTcyTcTBUM aTpuUOYTOB CIIOT MOJIHOCTBIO
MHKarcyiuposad. 1o cornamenuto, npusHaHUE TOrO, YTO HEKOTOpasi BEIMYMHA XPAHUTCA B CJIOTE, paCCMaTpUBAETCs
KaK HapylleHue abCTpakLW{, TaK 4TO XOpoIIud cTuiib mnporpammupoBanusi Ha CLOS tpebyer, 4toObl mpu
nyOnukanuu naTepdeiica Kiacca, JOKYMEHTHPOBAIHUCH ObI TOJIBKO UMEHA ero (YHKIHH, a TOT (haKT, YTO CJIOT UMEET
(GYHKIIUM TIOTHOTO AOCTYIIA, TOJIKEH CKpbIBaThes [55]. B si3p1ke C++ ympaBiieHrne TOCTYIIOM M BUIMMOCTBIO Oolee
ru0OKko. YUneHsl Kimacca MOTyT OBITh OTHECEHBI K OTKPBITOW, 3aKPBITON HIIM 3aIUIIEHHON JacTsiM. OTKpbITas 4acTh
JOCTYTIHA /1715l BCeX 00BEKTOB; 3aKPhITasi YaCTh MOJIHOCTHIO 3aKPhITA TS APYTUX O0BEKTOB; 3alUIIEHHAS YaCTh BUIHA
TOJIBKO IK3EMIUISIpaM JaHHOTO Kiacca M ero nojakiaccoB. Kpome toro, B C++ cymiecTByeT moHsitue "apysei”
(friends), st KOTOPBIX OTKPHITA 3aKPHITAst YaCTh.

CkpeiTie uMHGpOpPMAIMKM - TOHATHE OTHOCHTENBHOE: TO, YTO CHPATAHO HAa OJHOM YpPOBHE aOCTpaKIIHH,
oOHapy»XUBaeTcsl Ha JPYyroM ypoBHE. 3a0paThCsi BHYTPb OOBEKTOB MOXKHO; IpaBjaa, OOBIYHO TpeOyeTcs, YTOOBI
pa3paboTUHK KiIacca-cepBepa 00 ITOM CIeNUAIBHO MT03a00THIICS, a pa3pabOTYMKH KIaCCOB-KIMEHTOB HE TIOJICHUIINCh
B 9TOM pazoOparhkcs. MHKancynsuus He crmacaeT OT TJIYNOCTH; OHa, Kak oTMeTwia CrpaycTpyn, "3amiuiiaer ot
ommoOoK, HO He OT XKyJpbHH4YecTBa" [56]. Pasymeercs, S3bIK MpOrpaMMUpPOBAHHS TYyT BOOOIIE HU IIPH YEM; pa3Be 4TO
OTEepaIlMOHHAs CHCTEMa MOXKET OTPaHUYMUTh JOCTYN K (ailiaM, B KOTOPHIX OMUCaHbl peanu3anuu kiaccoB. Ha
MPAKTHKE K€ MHOTJA MPOCTO HEOOXOAMMO O3HAKOMMTHCS C peaju3aluei Kiacca, 4ToObl MOHATh €ro Ha3HadueHHe,
0COOEHHO, €T HET BHELTHEeW JOKyMEHTAIUH.

MoayJIbHOCTH

ITonsitue mogynbHocTH. [1lo MHeHMIO Maiiepca "Pa3aenenue nporpaMmsl Ha MOJLyJIM IO HEKOTOPOM CTETIEHU
MO3BOJIIET YMEHBIIUTh €€ CI0XKHOCTh... OIHaKO ropaszio BakHee TOT (akT, YTO BHYTPHU MOJIYJIBHOW MpPOrpamMMmbl
CO3JIAIOTCSI MHOXKECTBA XOPOIIO OINpPENETIeHHBIX M JOKYMEHTHPOBAaHHBIX HHTep(eiicoB. OTH uHTep(eich
HEOIICHUMBI Ui MCYEPIBIBAIOIICTO IMOHMMaHUs mporpamMmbel B 1enoM™ [57]. B HEKOTOpBIX — s3bIKax
nporpaMMupoBaHusi, HanpuMep B Smalltalk, Momysnell HeT, U Kiacchl COCTaBISIOT €IMHCTBEHHYIO (PH3HUECKYIO
OCHOBY JiekoMmo3ulinu. B npyrux si3pikax, Bkimrodast Object Pascal, C++, Ada, CLOS, Moy1ib - 3TO camocTosITeIbHas
A3BIKOBasi KOHCTPYKLUSA. B 3THX s3bIKaxX KJIACcChl U OOBEKTHI COCTABIISAIOT JIOTHUECKYIO CTPYKTYPY CHUCTEMBI, OHU
MOMEIIAIOTCS B MOAYJH, oOpasyrouue (QU3NYECKYH CTPYKTYpy CHUCTEMBI. DTO CBOMCTBO CTAaHOBUTCSI OCOOEHHO
MIOJIE3HBIM, KOT/Ia CUCTEMA COCTOUT U3 MHOTUX COTEH KJIACCOB.

CornacHo bapb6ape JIuckoB "MOAYNBHOCTH - 3TO pa3leleHHe MpOorpaMMbl Ha (QparMeHThl, KOTOpbIE
KOMITMIIUPYIOTCS 110 OT/IEIBHOCTH, HO MOT'YT YCTQHABJIMBATh CBSA3M C APYTUMH MOAYJISIMU". MBI OyJieM MOIb30BaThCS
onpezaeneaueM [lapHaca: "CBsI3u MEXIy MOIYJISIMH - 9TO UX TpeJcTaBicHus apyr o apyre" [58]. B GombmuHCTBE
SI3BIKOB, TOJJICPKUBAIONIUX HPUHIMI MOJYJIBHOCTH KaK CaMOCTOSTENIbHYIO KOHIIENLHUIO, MHTepheic Momyis
OTJIEJIEH OT €ro peanu3aluuu. TakuM o0pa3oM, MOAYJIbLHOCTb U MHKAIICYJIALNS XOAST pyka 00 pyKy. B pa3HbIxX si3pikax
IIPOrpaMMHUPOBAHUS MOJYJIBHOCTh MOJJAEpXKHUBacTcsd mo-pasHoMmy. Hampumep, B C++ MOAynsMu ABISAIOTCA
paznensHO KoMmmumupyembie ¢ainel. st C/C++ TpaaullMOHHBIM SIBJISIETCS TOMEIICHHE HHTEephEHCHONW YacTH
MOJyJiei B oT/ebHbIe (Paiiibl ¢ pacmupenueM .h (Tak HazbIBaeMble ¢ailibi-3a201068Ku). Peanusanus, To eCTb TEKCT
MOJTyJIs, XpaHUTC B (haiiax ¢ paciimpeHureM .c (B mporpammax Ha C++ 4acTo HCHOIb3YIOTCS pacllupeHus .ee, .Cp U
.cpp). Ca3p Mexnay daimamu oO0BABIAECTCS AUPEKTUBON Makporporieccopa #include. Takoit moaxon cTpouTcs
UCKJTIOUUTENIFHO Ha COIJIAIIEHHH U HE SIBJISETCS CTPOrMM TpeboBaHMeM camoro s3bika. B s3pike Object Pascal
MPUHLIAIT MOAYJIBHOCTU (pOpMalin30BaH HECKOJBKO CTpoke. B 3TOM s3bIKe ompezeneH OCOObId CHUHTAKCHC JIs
uHTepdeiicHo "acTu U peanuzanuu Moayis (unit). SA3pik Ada uaer emre Ha ImIar AanbIiine: MOLYJb (Ha3bIBaeMbIH
package) Taxke UMeeT JIBe 4acTH - cnernudukaiuio u teno. Ho, B orauume ot Object Pascal, nomyckaeTcs pazaenpHoe
OTIpeieNIeHUE CBA3CH C MOAYJAMHU JJIs crieluUKaluy U Tena nakera. Takum o0pa3om, JOMyCKaeTcs, YTOObI TeIo
MOJTyJISI UMEJIO CBS3H ¢ MOAYJISIMH, HEBUTUMBIMU JJIs €r0 CHEeU(PUKAIIUY.

[IpaBunbpHOE pa3neneHue MporpaMMbl Ha MOIYJIH SIBJISETCS TIOYTH TAaKOM K€ CIIOKHOW 3agadei, Kak BbIOOp
MpaBUJILHOTO HaOopa abcTpakiuii. AOCONIOTHO TIpaB 3eIbKOBHI, YTBEPXK/asi: "TIOCKOJIBKY B Hauaje pabOThI HaJ
IPOEKTOM PEIICHUSI MOTYT ObITh HESICHBIMH, TEKOMITO3UIIMS HAa MOYJIM MOKET BBI3BATh 3aTpyaHeHUs. i1 Xopo1o
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U3BECTHBIX NMPWIOKEHUH (Hampumep, CO3AaHUE KOMIWIATOPOB) 3TOT MPOIECC MOXKHO CTaHIAPTHU30BaTh, HO JJIS
HOBBIX 33/1a4 (BOCHHBIE CUCTEMBI HJIM YIIPaBJIEHUE KOCMUYECKUMHU alapaTaMu) 3a1a4a MOXKeET ObITh OUeHb TPy JHON"
[59].

Moy BBITOJHAIOT POJib (PU3MUECKUX KOHTEHHEPOB, B KOTOpbIE HMOMEIIAIOTCS ONpPEAETIeHHs KIacCoB U
O00BEKTOB MpPH JIOTHYECKOM IPOEKTUPOBAHMM CUCTEMbI. Takas e CHUTyaluss BO3ZHHKACT Yy MPOCKTHPOBIIUKOB
OOPTOBBIX KOMIIBIOTEPOB. JIoruKa 371eKTpPOHHOr0 000PYJOBaHUS MOXKET OBITh HOCTPOEHA HA OCHOBE 3JIEMEHTapHBIX
cxem tuna HE, M-HE, WJIN-HE, HO MOXHO OOBEAMHUTH TaKHE CXEMbl B CTaHJAPTHBIC MHTETPAIbHBIE CXEMbI
(Momynwm), HarpuMmep, cepuii 7400, 7402 nmm 7404.

Jnis HeOONBIIMX 3a/ad JOMYCTHMO OINHMCAaHUE BCEX KIIACCOB M OOBEKTOB B OAHOM Mojuyie. OmHako s
OOJIBIIMHCTBA MIPOrpaMM (KpOME CaMbIX TPUBHMAIbHBIX) JYUIIUM pELIeHHeM OyAeT CrpyninupoBaTh B OTAEIbHBIN
MOJyJIb JIOTMYECKH CBSI3aHHBIC KJIACCHI U OOBEKTHI, OCTAaBUB OTKPBITHIMH TE AJIEMEHTBI, KOTOPHIE COBEPLICHHO
HE00X0MMO BUJETh APYrUM MoAyJsAM. Tako# crnoco® pa30OueHus Ha MOJYJIM XOPOIL, HO €r0 MOKHO JTOBECTH 10
abcypmaa. PaccmorpuM, Hanpumep, 3aaqy, KOTOpasi BBIMOJIHSAETCS] HA MHOTOTIPOLIECCOPHOM 000pyTOBaHUH U TPeOyeT
JUI KOOpAMHALMY CBOEH pabOoThl MEXaHU3M iepeiaun cooOIieHui. B 60mbiux cuctemMax, HoJ00HbIX OUCHIBAEMbBIM
B T7aBe 12, BIOJHE OOBIYHBIM SIBJISIETCSI HATMYUE HECKOJIBKUX COTEH M JJaKe THICSY BUAOB cooOmeHuii. beuto Ob
HaMBHBIM OIPEJEIIATh KAK/bIH Kiacc COOOLIEHNs B OT/IIbHOM MojyJie. IIpu 3ToM He TOJIBKO BO3HUKAET KOLIMAp C
JOKYMEHTHPOBAaHUEM, HO JIaXKe IPOCTO TIOMCK HYKHBIX ()parMEHTOB OMUCAHUS CTAHOBUTCS YPE3BBIYAIHO TPYICH IS
nosab3oBarens. Ilpu BHeceHHM B MPOEKT U3MEHEHUH moTpedyercs MOAU(PUINPOBATh U MEPEKOMIIMINPOBATh COTHU
MOJyJiei. DTOT MpHMEp MOKa3bIBaeT, YTO CKPBHITHE MH(POpPMAaLUU HMeeT U obOparHyio ctopony [60]. Jlemenue
IpOrpaMMbl Ha MOAYJIM O€CCUCTEMHBIM 00pa30M HHOI'/Ia TOPa3I0 XyKe, YeM OTCYTCTBHE MOYJIbHOCTH BOOOIIIE.

MooynbHocmb nosgonsem xpanumos aOCMpaKyuu pazoeibHo.

B TpaaMuuvoHHOM CTPYKTYpHOM THPOEKTUPOBAHUU MOIYJIBHOCTb - 3TO HCKYCCTBO pPAacKJIaJabIBaTh
MOJMPOTPAMMBI 10 Ky4KaM TakK, YTOOBI B OJJHY Ky4KY MOIaJaly MOAMPOTPAMMBI, UCIIONIB3YIOIINE IPYT Ipyra WiH
U3MeHseMble BMecTe. B 00beKTHO-OpHEHTHPOBAHHOM MTPOTrPAMMHUPOBAHUH CUTYAIIUsI HECKOJIBKO WHAs: HEOOXOAMMO
(bU3UUECKU pa3/IeNUTh KIACCHl U OOBEKTHI, COCTABISIOINE JJIOTUYECKYIO CTPYKTYPY IPOEKTA.

Ha ocHoBe umeronierocst onpiTa MOXXHO MEPEYUCIUTh MPUEMBI U IIPABUIIA, KOTOPHIE TO3BOJISIOT COCTABISAThH
MOJYJIH U3 KJIacCcOB U OOBEKTOB Hamboisiee 3ppekTuBHBIM 00pazom. bputon u [lapHac cunTaroT, 4yTo "KOHEYHOM
HENbI0 JIEKOMIO3UIMK MPOrpaMMbl Ha MOJIYJIM SIBISIETCSl CHUDKEHHE 3aTpaT Ha IPOrpaMMHUpPOBAaHHE 3a CUET
HE3aBUCHMOI pa3paboTku U TecTupoBaHust. CTPYKTypa MOAYJIS TOJDKHA OBITH JOCTATOYHO MPOCTOM JUISl BOCIIPUSATHS;
peanu3aiys Kaxa0ro MOyl He JOJKHA 3aBUCETh OT pean3aliy IPYTruX MOIyJIeH; TOIKHBI ObITh IPUHSTHI MEPHI
JUIsE OOJIETYCHHS TIpOIlecca BHECEHUS HM3MEHEHHH Tam, rie OHWM HauOomnee BeposaTHbl' [61]. I[IparmaTtudeckue
COOOpaXeHHs CTaBST MpeAes 3TUM PYKOBOJSAIIMM yKazaHusM. Ha mpakTuke mepeKOMIUIISAIUS Tejaa MOIYJs He
SIBIIIETCS TPYJOEMKOH omepanueil: 3aHOBO KOMIIMJIMPYETCS TOJBKO JAaHHBIM MOAyJNb, M Iporpamma
nepekommonyercs. [lepekoMmuisanuss uHTEpGEHCHONW YacTH MOJIYJs, HAlpoTHB, Ooyiee Tpyaoemka. B crporo
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TUIH3UPOBAHHBIX A3BIKAX MPUXOAUTCS MEPEKOMITHINPOBATh HHTEP(ENC U TEIO CaMOro U3MEHEHHOT'O MOJTYJIsl, 3aTEM
BCE MOJYJIM, CBSI3aHHBIE C JAHHBIM, MOJYJIM, CBSI3aHHBIE C HUMH, U TaK Jajee Io Ilenodke. B utore ans oueHs
OO0JIBIINX MPOrpaMM MOTYT HOTPEOOBATHCSI MHOTHE Yachl Ha MEPEKOMITMIIALINIO (€CIIU TOJBKO cpesia pa3paboTKu He
HOJ/IEP>KUBAET (PparMEHTapHYy0 KOMIIWIALIMIO), YTO SIBHO HexenaTenabHo. [losaToMy cienyer cTpeMHUThCsS K TOMY,
9yToOBI MHTEpdeiicHas YacTh MOAyJel Oblla BO3MOXKHO Oosee y3Koil (B mpenenax oOecredeHus: HeO0OXOAUMBIX
cBsizeit). Ham ctuiib mporpaMmupoBaHusi TpeOyeT CKpPbITh BCE, YTO TOJIBKO BO3MOYKHO, B pEaIM3allMd MOJYJIS.
[TocreneHHbli mepeHoc ONMMCaHUN U3 peaTu3alii B THTEP(EHCHYI0 YacTh TOPa3/io MEHEE OIaceH, YeM "BbluniieHue"
U30BITOYHOTO HHTEP(EHCHOT0 Koa.

Taxkum 006pa3zom, MPOrpaMMHUCT AODKEH HAXOIUTH OaaHC MEXAY ABYMS MIPOTHBOIOIOKHBIMHU TCHCHIUSAMU:
CTPEMJIEHUEM CKPBITh MH(OPMAIMIO U HEOOXOIUMOCThIO 00ECIIeUeHHs BUIMMOCTH T€X WJIM MHBIX a0CTpakuuil B
Heckonpkux monyisix. [lapuac, Knemenc u Beiic mpemnoxwiu cienyromiee npaBuiio: "OCOOEHHOCTH CHUCTEMBI,
IIOJIBEPKEHHbIE M3MEHEHMSIM, CJIEAYeT CKpbIBaTh B OTACIbHBIX MOIYJIAX; B KAYECTBE MEKMOJIYJBHBIX MOXKHO
UCIIOJIb30BaTh TOJIBKO T€ AJIEMEHTHI, BEPOSITHOCTh M3MEHEHUS! KOTOPBIX MaJia. Bee CTpyKTyphl TaHHBIX IOJKHBI OBITh
000c00J1eHbI B MOJIYJIE; JOCTYI K HUM OyZET BO3MOKEH JJIsl BCEX MIPOLEYP ITOr0 MOJTYJIS M 3aKPBIT [Vl BCEX IPYTHX.
JlocTym K JaHHBIM M3 MOAYJISI JOJDKEH OCYIIECTBIISATHCS TOIBKO Yepe3 MpoIeaypsl JanHoro moayis" [62]. Apyrumu
CJIOBaMH, CJIEAyeT CTPEMUTHCS MOCTPOUTh MOJYJIH TaK, YTOObl OOBEAMHUTH JIOTUYECKU CBS3aHHBIE a0CTPaKLUU U
MUHHMH3HPOBATH B3aUMHBIE CBS3H MEXLy MOIyJIIMU. VICX0/1s U3 3TOTO, MPUBEEM ONPEACTICHHE MOTYIbHOCTH:

Mooynonocms - 2mo c6olicmeo cucmemvl, KOMOpas OblIA paA3lodCeHa HA GHYMPEHHE C6A3Mble, HO C1aOo
CB8A3aHHbIe MeHCOY COD0U MOOYIU.

Takum  oOpa3oMm, OpUHLUIOBI  a0CTparupoBaHMsl,  MHKANCYJSALMH W MOJAYJBHOCTH  SIBJISIOTCS
B3aUMOJIOTIONTHSIONIMMA. OOBEKT JIOTHYECKH OMpEACIISeT TPAHHUIIBI ONIPEICIIEHHONW a0CTPaKIUK, a HHKAIICYJISAUS U
MOJYJIbHOCTD JIENAI0T UX (PU3UUECKU HE3bIOJIEMBIMHU.

B npouecce pazaeneHus CHCTEMBI Ha MOIYJIM MOTYT OBITH ITOJIG3HBIMH JIBa MTpaBHiia. Bo-TepBhIX, MOCKOIBKY
MOJYJIM CIIy>KaT B Ka4eCTBE 3JE€MEHTapHBIX U HEJEIUMBIX OJIOKOB IPOTrpaMMbl, KOTOPbIE MOI'YT UCIOJIb30BaThCs B
CHCTEME IMOBTOPHO, paclpeieiieHre KIaccoB U 0OBEKTOB MO MOAYJISIM JOJDKHO YYUTHIBATh 3T0. BO-BTOPHIX, MHOTHE
KOMITMJISITOPBI CO3/1aI0T OTJEJIbHBIM CErMEHT KOZa JUIsl KaX10ro Moayist. [IoaToMy MOTyT MOSBUTBCSI OTpaHUYEHUS
Ha pa3zMmep MoyJs. JlnHaMuKa BBI30BOB IOANPOTPAMM U PACTIONIOKEHHUE ONTMCAHUN BHYTPH MOJTyJIEH MOKET CHIIBHO
HOBJUATH Ha JIOKAJBHOCTh CCHIJIOK M Ha YIPaBJICHHE CTpaHULIAMHU BUPTyalibHOW mamsaTu. [Ipu mioxom pa3dueHuu
IPOIIEeTyp MO0 MOAYJISIM YYaIIafOTCS B3aUMHBIE BBI30BBI MEXKIY CETMEHTaMH, YTO IPUBOAMT K noTepe 3 (HeKTHBHOCTH
K3II-AaMSTH U YaCTON CMEHE CTpaHUI.

Ha BeIOOp pa3OueHwst Ha MOy MOTYT BJIHMSITh U HEKOTOPHIE BHEITHHE 00CTOSTENbCTBA. [IpH KOIIIEKTHBHOM
pa3paboTke MporpaMM pacHpezeseHne padoThl OCYIIECTBIISETCS, KaK IMPaBHJIO, MO MOJIYJIbHOMY HPUHLUIY H
NpaBWIBHOE pa3JieIeHue TPOEKTa MHHUMHU3UPYET CBSI3M MEXIY YydacTHHKamH. [Ipm 3TOoM Ooiee ONBITHBIE
IPOTrpaMMHUCTBI OOBIYHO OTBEYAIOT 3a MHTEp(delic Moayel, a MEHee OIbITHBIE - 3a peanu3aiuto. Ha 6osee kpynHoM
YPOBHE TaKHe XK€ COOTHOIIEHHS CIpPaBETUBBI JJISI OTHOIICHUH MEXIy CyOmoApsaYuKaMu. AOCTPaKIMH MOYKHO
pacrpenesuTh TaK, 4TOObl OBICTPO YCTaHOBUTH HMHTEp(ENCH MOJIyJel MO COMNIALIEHHI0 MEX]y KOMIaHWMSIMHU,
yYacTBYIOUIMMH B padoTte. M3meHeHns B uHTep(deiice BBI3BIBAIOT MHOTO KpUKa M 3yOOBHOTO CKPEXETa, HE TOBOPS
y’ke 00 OrpOMHOM pacxojie Oymar, - Bce 3Tu (akTOphl esaloT HHTepdelic kpaiiHe KoHCepBaTUBHBIM. UTo KacaeTcs
JOKYMEHTHPOBaHUS TIPOEKTA, TO OHO CTPOUTCS, KaK MPABHIIO, TAKXKE IO MOIYJIEHOMY MPHUHITUITY - MOIYJIb CITYXKHUT
€IMHUIICH ONMHMCAaHUs U aJIMUHUCTpHpOBaHUA. JlecsTh MOJyJel BMECTO OJHOTO MOTPeOYIOT B JAecATh pa3 Ooiblie
OIMCAHWA, ¥ TIO3TOMY, K COXKaJCHHIO, MHOT/Ia TPEOOBaHHS MO TOKYMEHTHPOBAHUIO BIIMSIOT HA JEKOMITO3UIIHIO
npoekTa (B OOJIBIIMHCTBE CIy4aeB HEraTUBHO). MOTyT CKa3bIBaThcs U TPEOOBaHMS CEKPETHOCTH: YaCTh KOJa MOYKET
OBITh HECEKPETHOM, a IpyTasi - CEKPETHOW; TIOCIETHSS TOT1a BBITIOIHSIETCS B BHJIE OTACIHHOTO MOAYJIS (MOIYIIEH).

CBecTH BOEIMHO CTOJb Pa3HOpPEUMBBHIE TPEOOBAaHUS JOBOJIBHO TPYIHO, HO TJIABHOE YSCHUTH: BBIYJICHEHUE
KJIACCOB M OOBEKTOB B MPOEKTE M OpraHM3alvs MOIYJIBHOH CTPYKTYpHl - HE3aBHCHMBIC neicTBus. llpomecc
BBIWICHEHHSI KJIacCOB U OOBEKTOB COCTABISET YaCTh MpoOIecca JOIMUECKOTo MPOEKTUPOBAHUS CUCTEMBI, a JICIEHUE
Ha MOJAYNH - 3Tan (U3UYECKOTO TNMPOEKTHpOBaHUs. Pasymeercs, MHOTJa HEBO3MOXKHO 3aBEPIIUTH JIOTHYECKOE
NIPOCKTHPOBAHNE CUCTEMBI, HE 3aBepHIMB (U3MUYECKOe IPOEKTUPOBaHWE, W HaoOoporT. [IBa 3THX mporecca
BBINOJIHSIOTCS. HTEPATUBHO.

HNepapxus

Yto Takoe uepapxusa? AOCTpakiuus - Bellb MOJIE3HAS, HO BCETJa, KPOME CaMbIX MPOCTBIX CUTYallUi, YHCIIO
abcTpakLMii B CHCTEME HAMHOTI'O MPEBBILIAET HAIIM YMCTBEHHBIE BO3MOXKHOCTH. MHKancyna1us no3BosiseT B Kakoi-
TO CTENEHU YCTPAHUTh H3TO TMPENATCTBUE, yOpaB M3 Mo 3pEHHMs BHYTPEHHEE CcojJepkaHue aOCTpakuui.
MozyabHOCTh TakXke ymnpouaer 3afady, oObeIUHsS JIOTHUECKH CBs3aHHblE aOcTpakuuu B rpynmsel. Ho storo
OKa3bIBAETCSI HEOCTATOUHO.

3Ha4yMTeNbHOE YNPOLICHNE B IOHUMAaHUU CIIOXKHBIX 3a7jad JTOCTUTAETCS 3a cueT 00pa3oBaHus U3 abCTpakuui
UEepapXUUECKON CTPYKTYphl. ONpenesiuM HepapxHIo CIeIyIOIUM 00pa3oMm:
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Hepapxus - smo ynopsadouenue abcmpaxyutl, pacnoiodceHue ux no ypoGHsM.

OCHOBHBIMHU BHJIaMU HEPAPXUUECKHUX CTPYKTYP IPUMEHUTEIBHO K CIOKHBIM CHCTEMaM SIBJISIFOTCSI CTPYKTYpa
KJaccoB (uepapxus "is-a") U cTpyKTypa 00bekToB (Mepapxus "part of'").

[Tpumeps! uepapxuu: 0IMHOYHOE Hace10BaHue. BaKHbIM 371eMEHTOM 00BEKTHO-OPUEHTUPOBAHHBIX CUCTEM U
OCHOBHBIM BHJIOM Hepapxuu "is-a" sIBISeTCS YINOMHHABIIAsCS BBIIIE KOHLENIMS HacienoBaHus. HacnenoBanue
03HAYaeT TaKOoe OTHOILLIEHUE MEXIYy KilaccaMu (OTHOILIEHUE POAUTEIH/TIOTOMOK), KOTr/la OJIMH KJacc 3aUMCTBYET
CTPYKTYPHYIO HJIH (PYHKIIMOHAIBHYIO YaCTh OJIHOTO MJIM HECKOJBKUX APYTUX KIACCOB (COOTBETCTBEHHO, 0OUHOUHOE
U MHOJCecmeeHHoe Hacledoganue). VIHBIMU cJI0BaMHU, HacjlelOBaHUE CO3/aeT TaKyl HepapXuio aOCTpakuui, B
KOTOPOM IOJIKJIACChI HACAEAYIOT CTPOEHHE OT OJJTHOTO MJIM HECKOJIBKUX CyIepKiIaccoB. YacTo moakiace 10CTpauBaeT
WM [IePETHChIBAET KOMIIOHEHTHI BHIIIECTOSIIErO Kilacca.

CemaHTHYeCKH, HacleJOBaHHE ONMCHIBaeT OTHOWIeHHe Tuma '"is-a". Hampumep, wmenBens ecThb
MJICKOMTUTAIOIIEE, JIOM €CTh HEABM)KMMOCTh W "OBICTpass COPTHPOBKA" €CTh COPTUPYIOUIUK aNTOpUTM. TaKum
0o0pa3oMm, HaclleJJOBaHHE TIOPOXKIACT UepapXuto "0000IIeHHe-CcrieuaIn3anus'', B KOTOPOM MOIKIACC TIPEICTABIISICT
co0oli crenuaaTu3upOBaHHBIA YacTHBIA Clydall cBoero cymepkiacca. "JlakmycoBas Oymakka' HaclieIOBaHUS -
oOpaTHas MpoBepKa; Tak, eciau B He ecth A, To B HEe cTOUT POU3BOIUTH OT A.

PaccMoTpuM Temneph pa3iauuHbIe BUIBI PACTEHUH, BHIPAIMBAEMBIX B HAIIe OropoaHO# cucteme. Mbl yxe
BBEJIM 00OOIEHHOE Mpe/CTaBlieHue aOCTPaKTHOTO IUIaHA BhIpAllMBaHU pacTeHwid. OJHAKO pa3HbIe KYJIbTYpPHI
TpeOyIOT pa3HbIX IUIaHOB. [Ipu 3TOM MiaHbl A7 PPYKTOB MOXO0XKHU IPYT HA JPYyra, HO OTJIMYAIOTCS OT IJIAHOB JUIA
OBOIIEH WM IBETOB. MMeeT cMbICT BBECTH Ha HOBOM YPOBHE aOCTpakiuu 0000ImeHHBIH "(QpyKToBHIH" mIaH,
BKJIIOUAIOLINI yKa3aHMsI IO OMBUICHUIO U cOOpke ypokas. BoT kak Oyner BeirianeTs Ha C++ ompeenenue miaHa
i GPYKTOB, KaK HACIIEAHUKA OOIIETO TUTaHa BHIPALMBAHNS.

Abcmpakyuu oopaszyrom uepapxuio.

D10 o3HauaeT, 4YTO IUIAaH BhIpamuBaHus (pykroB FruitGrowingPlan ssisiercs pa3HOBHIHOCTBIO ILJIaHA
BeipamuBanuss GrowingPlan. B nHero noGarnensl mapametpsl repHarvested u repYield, ompenenensl ueTbipe
HOBbIe (YHKIMHM U repeonpenencHa ¢pynkmuus establish. Temeps Mbl MorM OBl MPOJAOIKUTH CICHHATH3AMIO -
HarpuMep, onpeieuTh Ha 6aze "gppykroBoro" miana "somounsrit” knace AppleGrowingPlan.

B HacnencTBeHHON HepapXuu 00IIas 4acTb CTPYKTYpbI U TOBEICHHS COCPEIOTOYCHa B Haubosee o0mem
cynepkiacce. [lo 3Toll mpu4yMHE TOBOPST O HACICIOBAaHHMU, KaK 00 HEpapXuu 0000ujeHue-cneyuaiu3ayus.
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Cymnepkiiacchl PU 3TOM OTPaXKAIOT Hambosee oOIIue, a MOIKIACCH - OoJiee CIeHaTu3uPOBaHHbIE a0CTPAKIINH, B
KOTOPBIX WICHBI CyNepKIIacca MOTYT ObITh JOTOTHEHBI, MOIU(DUIIMPOBAHBI U 1aXke CKPBITHI. [IpuHIIMI HacIen0BaHus
MIO3BOJISIET YIIPOCTUTH BBIpAXKEHNE aOCTPaKIMM, IeaeT IPOEKT MEHEee TPOMO3JIKUM U Ooiee BhIpa3uTenbHbIM. Koke
numier: "B oTcyTcTBHE HacienoBaHUS KaKIbl KiIacCc CTAHOBUTCS CaMOCTOSITENIbHBIM OJIOKOM U JOJKEH
paspabarbiBatbes "¢ Hyns". Kimacehbl numiaroress 0OUTHOCTH, MOCKOJIBKY KaKIBIH MPOTPAMMUCT peatu3yeT UX IO-
cBoeMmy. CTpOMHOCTh CHUCTEMBI JOCTUTAETCA TOrJa TOJIBKO 3a CYET IUCUUIUIMHUPOBAHHOCTH IPOrPaMMHUCTOB.
HacnenoBanue 1mo3BosisieT BBOAUTH B 00paIlieHne HOBBIE IPOTPaMMBbI, KaK Mbl 00y4aeM HOBUYKOB HOBBIM MTOHATHUSAM
- CpaBHHUBAs HOBOE C YE€M-TO Yy Ke u3BecTHBIM" [64].

[MpuHnMnBl abCTparupoBaHUs, WHKANCYISIIAN U HEPApXUH HAXOIATCS MEXIy COOOH B HEKOEM 30pOBOM
koH(pymkTe. Jandopt u TomnuHcoH yTBepkaaroT: "AOGCTparupoBaHue JaHHBIX CO3JAET HEMPO3payHbI Oapbep,
CKPBIBAIOIINN COCTOSIHUE U (DYHKIIUU 00BEKTa; MPUHIIUIT HACIET0BaHHs TPEOYeT OTKPBITh TOCTYII U K COCTOSTHHIO, U
K QYyHKIUSAM OOBEKTa JJIsi MPOM3BOIHBIX 00BeKTOB" [65]. Jlms mro0oro kiacca OOBIYHO CYIIECTBYIOT JBa BHJIA
KIJIMEHTOB: 00BEKTHI, KOTOPhIE MAHUIYJIUPYIOT C SK3EMIUIIPAaMH TaHHOTO KJIacca, U MOAKIJIACCHI-HACIeTHUKH. JINCKOB
M03TOMY OTMEYaeT, 4TO CYIIECTBYIOT TpU croco0a HAapyIIEHUs MHKAICYJSIUN 4Yepe3 HacleloBaHUe: "MOoJKIacc
MOXET MOJYYUTh JOCTYN K TMEPEMEHHBIM SK3EMIUISIpa CBOErO CYIEpPKIIAcCa, BBI3BATh 3aKPHITYI0 (YHKIHUIO H,
HAKOHEII, 00paTUTHCS HAMPSAMYIO K CyNepKIIaccy CBOero cymnepkiacca” [66]. Paznuynble S3bIKM TPOrpaMMUPOBAHUS
MI0-Pa3HOMY HaXOJST KOMIIPOMHUCC MEXKIY HACIeOBAHUEM U UHKAIICYJISIMEN; Hanboiee THOKIM B 3TOM OTHOLICHUN
apnsiercss C++. B Hem unTepdeiic knacca MoxkeT ObITh pa3ziesieH Ha TP YacTH: 3aKPBITYIO (private), BUAUMYIO TOJIBKO
JUTSL CaMOT0 KJTacca; 3aluIIeHHyIo (protected), BUIUMYIO TaKkKe U JIJIS TIOJKIIACCOB; U OTKPHITYIO (public), BUIMMYyIO
JUTSL BCEX.

MHOXXEeCTBEHHOE HAcleZJOBAaHWE - BEllb HEXUTpPas, HO OHO OCJIOXKHSAET pealn3alio  S3bIKOB
nporpamMmmupoBanus. EcTh aBe mpoOiaembl - KOHMINKTH UMEH MEXAY Pa3IHuHbIMHU CyNEpKJIaccaMud U MOBTOPHOE
HacsienoBanue. [lepBplii ciyuyaif, 3TO KOIr/la B JIBYX WJIM OOJIBIIEM YHCIE CYNEPKJIACCOB ONPEACNICHO IMOJE WU
oreparus ¢ OAMHAKOBBIM UMeHeM. B C++ 3ToT Bua KOHGIHMKTA J0KEH OBITh SIBHO pa3pellieH Bpy4Hyto, a B Smalltalk
Oepercs TO, KOTOpoe BCTpeyaeTcs nepBeIM. [loBTOpHOE HaciiejoBaHKe, 3TO KOTJa KJ1acc HacleqyeT ABYM Kilaccam, a
OHH TMOPO3Hb HACIIEAYIOT OAHOMY M TOMY ke deTBepTomy. [lomydaercss pomOuueckas CTpyKTypa HacleIOBaHUS U
HAJI0 PEIIUTh, JOJDKCH JIM CaMbIi HIDKHUH KJIACC TOJYYHTH OJHY WJIM JIBE OTJIENbHBIE KOIMHU CaMOT0 BEPXHETO
kiacca? B HEKOTOpBIX S3bIKaX MOBTOPHOE HACIIEOBAHHE 3aMpPEIICHO, B APYTHX KOH(IUKT pemiaeTcs "BOJIEBBIM
nopsiikoM", a B C++ 3T0 ocTaBisieTcsl Ha yCMOTpEeHHe IporpaMMucTa. BupryanbHble 6a30BbIe KJIacchl HCIOJIBb3YIOTCS
JUTSL 3alpelleHus] AyONMMpOBaHUs TTOBTOPSIFOIIMXCS CTPYKTYp, B MPOTHUBHOM CIy4yae B MOAKIACCE MOSBATCA KOMHU
noJie u PyHKIUI 1 moTpedyeTcs SBHOE YKa3aHUEe MTPOUCXOKICHUS KaXI0U U3 KOMUH.

MHOKeCTBEHHBIM HACJIeIOBaHHEM YacTo 3710ynoTpebmnstor. Hampumep, crnagkas BaTa - 3TO YaCTHBIN CiTydaii
CJIaJI0OCTH, HO HUKaK He BaThbl. [IpuMensiite Ty ke "makmycoByro Oymaxky': ecnu B He ecTh A, TO eMy HE CTOUT
HacnenoBaTh oT A. Yacto miaoxo copMHUpOBaHHBIE CTPYKTYPbl MHOKECTBEHHOT'O HACII€OBAHUS MOTYT OBITh
CBEZICHBI K €IMHCTBEHHOMY CYNEPKJIACCy IUIIOC arperanus ApyTrux Ki1accoB MOIKIACCOM.

Arperainusi ecTb BO BCEX S3bIKaX, HCIOJB3YIOIMIUX CTPYKTYPbl WIJIM 3allMCH, COCTOSAIINE M3 Pa3sHOTHITHBIX
naHHbIX. Ho B 00BEKTHO-OPHEHTHPOBAHHOM ITPOTPAMMHPOBAHUN OHA 0OpPETAeT HOBYIO MOIIh: arperamnus Mo3BOJIsIeT
(bu3uUecKu CrpynmnupoBaTh JIOTHYECKU CBSI3aHHbBIE CTPYKTYpPBI, @ HAaClIeZIOBaHHUE C JIETKOCThIO KOMMUPYET 3T 00IIHe
TPYIIIEI B pa3InYHbIE a0CTPAKIIHH.

B cBa3u ¢ arperanumeil Bo3HHMKaeT mnpoOieMa BIaJEHUs, WIM MPUHAMISKHOCTH OOBEKTOB. B Hamem
abCTPaKTHOM OTOpOJIe OJHOBPEMEHHO PACTET MHOTO PACTCHUH, M OT yIAJCHUS WA 3aMEHBI OJTHOTO M3 HUX OTOPOJ]
HE CTaHOBHTCS IPYTUM OropoioM. Eciii Mbl yHHUTOKaeM OropoJl, PACTEHHUs OCTAIOTCS (MX BEJIb MOKHO IE€PECATUTB).
Jlpyrumu cJI0BaMu, OTOPOJT M paCTCHHS UMEIOT CBOM OT/ICIbHBIC U HE3aBUCHMBIE CPOKH KU3HU; MBI JOCTHIIIH 3TOTO
Onarogapst TOMy, 4TO OTOPOJI COAECPKUT He camu 00BeKTHI Plant, a ykazatenu Ha HuX. HanpoTuB, MBI pelIUiIu, 4TO
o0wvexT GrowingPlan BHyTpeHHe cBs3aH ¢ 00bekToM (Garden u He cyliecTByeT He3aBUcHMO. [1naH BeIpammBaHus
(bu3MUecKn CONEPKUTCA B KAXKJOM IK3EMIUIIpEe oropoja u norudaer Bmecte ¢ HuM. IlogpoOHee mpo ceMaHTHKY
BJIa/IEHUS MBI OyJIeM TOBOPUTH B CIIEIYIOIIEH IJIaBe.

Tunuzanus

Yro Takoe Tunuzauus? [lousarue muna B35TO U3 TEOpUN aOCTPAKTHBIX TUIIOB IaHHBIX. J{oiiy onpenenser tum,
Kak "TOYHYIO XapaKTEPUCTUKY CBOMCTB, BKJIOYasl CTPYKTYpy M MOBEIAEHHUE, OTHOCAIIYIOCS K HEKOTOpPOH
COBOKYMHOCTH 00bekToB" [68]. [lns Hammx 1meneld JO0CTaTOYHO CYMUTATh, YTO TEPMHUHBI THI U KJAccC
B3aMMO3aMeHsAeMbl [ Tl 1 Kilacc He BIIOJIHE OJIHO U TO €; B HEKOTOPBIX fA3bIKaX MX pasnuyatoT. Hanpumep, pannue
Bepcun s3pika Trellis/Owl paspemanu oObekTy mmeTh W kiacc, u tun. Hdaxe B Smalltalk o0BexTsl Kiaccos
Smallinteger, LargeNegativelnteger, LargePositivelnteger otHocATCS K OgHOMY THIY Integer, XOTS M K pa3HBIM
kiaccaM [69]. BonbIIMHCTBY CMEPTHBIX pa3iuyarh THIIBI U KJIacChl IPOCTO MPOTUBHO U Oecrone3Ho. [loctatouno
CKa3aTbh, UYTO KJIACC peaju3yeT NoHaTue Tumnal. Tem He MeHee, TUMBI CTOMT OOCYIUTh OTNEIBHO, MOCKOJIbKY OHU
BBICTABJIAIOT CMBICI a0CTParupoBaHMs B COBEPILIEHHO APYTOM CBeTe. B 4aCTHOCTH, MBI YTBEPKAAeM, UTO:


http://sdm.viptop.ru/articles/booch/liter1.1.html#2.64
http://sdm.viptop.ru/articles/booch/liter1.1.html#2.65
http://sdm.viptop.ru/articles/booch/liter1.1.html#2.66
http://sdm.viptop.ru/articles/booch/liter1.1.html#2.68
http://sdm.viptop.ru/articles/booch/liter1.1.html#2.69

35

Tunuzayus - 5mo cnocood 3auumumsbcsi OM UCHOIL30B8ANHUAL 00BEKMO8 00HO20 KIACCA BMECMO OpY2020, Ul HO
Kpatineti mepe ynpaeisams makum UCnoib308aHuUeM.

Tunuzanuss 3acTaBisieT HAc BbIpaXaTh HaMIM aOCTPAKIMU TaK, 4YTOOBI S3BIK IMPOrPaMMHPOBAHMUSA,
UCIIOJIb3YEMBIN B peau3aluu, NoIIepKUBaI COONI0ICHUE IPUHATHIX IPOEKTHBIX pelieHnuid. Bernep 3amedaert, uro
TaKOW Cr1oco0 KOHTPOJIS CYLIECTBEHEH Ui IporpaMmmupoBanus "B 6osbimom” [70].

Wnest coriacoBaHusi TUIOB 3aHMMAaeT B MOHSATHM TUIM3AlMU LIEHTpalibHOe MecTo. Hampumep, Bo3bMeM
dusnueckue eauHUIB u3MepeHus [71]. [lenst paccTosiHre Ha BpeMs, MBI OKHaeM TOJTYYUTh CKOPOCTh, a HE Bec. B
YMHOXKEHUU TeMIIepaTyphl Ha CHUIIy CMBbICIIA HET, a B YMHO)KEHUU PACcCTOSIHUS Ha CUILy - €CTh. Bce 3TO mpumepsl
CHJIPHOW THIU3AIMM, KOTJa MPUKIAJHAs 00JacTh HAKJIaAbIBaeT MpaBWia M OTPAHUYEHUS HA HUCIIONb30BAHUE U
coueTaHue abCTPaKIIMA.

IIpumepsl cuiIbHOM K c1a00ii TUNM3anuu. KOHKPETHBIN A3bIK IPOrPAaMMHUPOBAHUS MOXKET UMETh CUJIbHBIN
WIH CJIa0bli MEXaHU3M TUIH3AlMH, U 1a)Ke HEe UMETh BOOOIE HUKAKOTO, OCTaBasACh 00BHEKTHO-OPUEHTHPOBAHHBIM.
Hampumep, B Eiffel cobmionenue npaBui MCMoONb30BaHUS TUIIOB KOHTPOJHMPYETCS HEMPEKIOHHO, - ONepalus He
MOKET OBbITh IPUMEHEHA K OOBEKTY, €CIM OHAa He 3aperucTpUpoBaHa B €ro Kiacce WM cynepkiacce. B cuibHO
TUIIU3UPOBAHHBIX SI3bIKAX HAPYLIEHHE COIJIACOBAHMSI THUIIOB MOKET OBITh OOHApyXEHO BO BpEMs TPaHCISALUU
nporpammel. C ipyroii croponsl, B Smalltalk TunoB HeT: Bo BpeMst HCTIONHEHUS JF000€ COOOIIEHUE MOXKHO MOCIIATh
TH000MYy 00BEKTY, U €CITH KiIacc 00bheKTa (WIIM €ro HAJIKJIACC) He MOHMMAET COOOIIEHUE, TO TEHEPUPYETCs COOOIICHIE
00 ommbOke. Hapyiienue corimacoBaHusi THUIIOB MOXKET HE OOHApYXUTbCS BO BpeMs TPAHCISIUU U OOBIYHO
IPOSIBIIIETCS Kak omrOKa ucronHeHus. C++ TAroTeeT K CHIBHON TUIM3AIMK, HO B 3TOM SI3bIKE TIPABUIIA THITH3ALUN
MO>KHO UTHOPUPOBATH WJIH MOAABUTH IMOJTHOCTBIO.

Cmpoeas munuzayus npedomspawiaem cmeuusanue abcmpaxkyuil.

B ueM 0cOOEHHOCTH CEeMAHTHKH TPH HCIONB30BaHWU cenekTopa level? OH ompeneneH TOMBKO B Kilacce
StorageTank, mosromy, HE3aBUCHMO OT KJIACCOB OOBEKTOB, 0003HAYaEMBIX ITEPEMEHHBIMH B MOMEHT BBINIOJIHEHUS,
OyZeT UCIoNb30BaHa OJIHA U Ta XKE YHACIIeOBaHHAs UMM (YHKIUS. BBI30B 3T0M (QyHKIIMM CTaTUYECKU CBS3aH MPH
KOMITMJISILIMM - MBI TOUHO 3HaeM, Kakasi oneparus Oy/JeT 3amyIieHa.

Huoe neno fill. Dtot cenexrop omnpenenen B StorageTank u nepeonpenenen B WaterTank, mostomy ero
NpUIETCS CBA3BIBAaTh AMHaAMU4ecku. Eciu npu BeImonHeHnn nepeMenHas s2 Oyzaer kinacca WaterTank, To gynkums
Oyzer B3sTa U3 3TOTO Kiacca, a eciau - NutrientTank, to u3 StorageTank. B C++ ecTh cnienaibHbBIi CHHTaKCHC
JUIs SIBHOTO YKa3aHMs MCTOYHHMKA; B HameMm mnpumepe Bbi3oB fill Oynmer paspelieH, COOTBETCTBEHHO, Kak
WaterTank::fill wim StorageTank::fill [Tak cunrakcuc C++ onpezesnsier siBHYO KBATH(PHUKAIIUIO HMCHH |.

3T0 0COOEHHOCTH HAa3BIBACTCS MOTUMOP(PHU3MOM: OJTHO U TO K€ UMS MOKET 03HAYaTh OOBEKThI pa3HbIX TUIIOB,
HO, UMest 00IIEro MPe/IKa, BCE OHU UMEIOT M 001IIee TIOAMHOYKECTBO OTIepaIlHii, KOTOPBIE MOYKHO HaJl HUMH BBITIOJHATh
[74]. [IpoTHBOMONIOKHOCTE MOIUMOP(U3MY Ha3bIBACTCSI MOHOMOP(PHU3MOM; OH XapaKTEPEeH IS SI3bIKOB C CHIIBHOM
TUTHA3AIMEN U CTAaTUYECKUM CBsi3bIBaHuEeM (Ada).

[Tomumopdu3M BO3HUKAET TaM, IJIe B3aUMOJICHCTBYIOT HacleI0BaHUE U JMHAMHYECKOE CBSI3bIBAHNE. ITO OJTHO
U3 CaMbIX TPUBJICKATEIBHBIX CBOWCTB OOBEKTHO-OPHEHTHUPOBAHHBIX SI3BIKOB (IIOCIE TOJICPKKHA a0CTPaKINH),
OTJIMYAIOIIee X OT TPAJAULIMOHHBIX SI3BIKOB C a0CTPAKTHBIMH THUIAMU AAHHBIX. W, KaKk MBI YBUAUM B CIEAYIOMINX
rJIaBax, MOJIMMOP(U3M UTPAET OYSHD BAXKHYIO POJIb B 00BEKTHO-OPHEHTUPOBAHHOM MTPOEKTUPOBAHHH.
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IHHapanneansm

Yro Takoe napaniaeansm? EcTb 3a1aun, B KOTOPHIX aBTOMaTHYECKHE CUCTEMBI IOJKHBI 00padaThiBaTh MHOTO
COOBITHI OHOBpeMEHHO. B npyrux ciydasx morpeOHOCTh B BBIYMCIMTEIBHON MOIIHOCTH IPEBBIIIAET PECYPChI
OJIHOTO Tpoleccopa. B Kaxaol M3 TakUX CUTyalluii €CTECTBEHHO HCIIOJIb30BaTh HECKOJbKO KOMIIBIOTEPOB IS
pelleHns 3aJa4ld WIK 33J€iCTBOBAaTh MHOI'033/JayHOCTh HAa MHOIOIIpolLeccopHOM Komnbtorepe. Ilponecc (nomox
ynpasnenust) - 370 QpyHIaMeHTaJIbHAs SAMHUIIA IeHCTBUS B cucteMe. Kaxias mporpamMma MMeeT 1o KpaitHeil mepe
OJIMH MOTOK yIpaBJI€HUs, NapajuIeIbHas CUCTEMA UMEET MHOT'O TaKMX IIOTOKOB: BEK OJIHUX HEA0JIOT, a JPYTHE )KUBYT
B TEUEHUU BCETO ceaHca paboThl cucTeMbl. PeanbHas nmapaiiebHOCTh IOCTUTAeTCs TOJIBKO Ha MHOTOIIPOLIECCOPHBIX
CUCTEMAX, a CHCTEMbI C OIHHUM IPOLIECCOPOM HMUTHPYIOT NApauIEIbHOCTh 3a CYET aJrOPUTMOB pa3zeiieHUs
BpPEMEHH.

Kpome storo "ammaparHoro" pasznuuus, Mbl OyJaeM paznudaTh "TsKenyr'" u "Ierkyro' mapaiienbHOCTh MO
noTpeOHOCTH B pecypcax. "Tspkemnbie" mpoiecchl yIpaBiIsitoTCs ONeparmOHHON CHCTEMON HE3aBUCUMO OT JIPYTHX, U
MOJ1 HUX BBIIETISETCS OTACIBHOE 3aLTUIIICHHOE aIpECHOE IPOCTPaHCTBO. "Jlerkue" cocyiiecTByoT B OAHOM aIpeCHOM
npoctpancTBe. "Tspkensie" mpoiecchl OOIAIOTCS APYr € APYrOM uYepe3 ONEpalMOHHYIO CHUCTEMY, YTO OOBIYHO
MEJUICHHO 1 HakIaAaHo. CBs3b "NMerkux" mpoleccoB OCYIIECTBISIETCS TOPa3/io MPOIIEe, YaCTO OHU UCIIOIB3YIOT OJTHU
U T€ )K€ JIaHHBIE.

MHorune coBpeMEHHbIE OTIEPALMOHHBIE CUCTEMBI IPEAYCMATPUBAIOT MIPSAMYIO TOAJAEPKKY Mapajliesin3ma, 1 3TO
00CTOSITENNLCTBO OYEHBb ONATOMPHATHO CKAa3bIBAETCS HAa BO3MOXKHOCTH OOECHEYEHHUs Mapajienn3mMa B 00OBEKTHO-
OpUEHTHPOBaHHBIX cucteMax. Hampumep, cucrembr UNIX mpemycMaTpuBaioT cucTeMHBIN BbI30B fork, KOTOpBIi
noposkaaeT HoBbIl mpouecc. Cuctembl Windows NT u OS/2 - MHOTrOnmoTouHbIe; KpOME TOTO OHH OOECIIEYUBAIOT
pOTpaMMHBIE UHTEP(EHCHI I CO3IaHMs MPOLIECCOB M MAHUITYTMPOBAHUS C HUMH.

Jlum u JKOHCOH OTMEYalT, 4YTO '"BO3MOXXHOCTH IPOECKTHPOBAHHUS MapalljIeIbHOCTH B OOBEKTHO-
OPUEHTHUPOBAHHBIX S3bIKAX HE CHUJIBHO OTJIMYAIOTCS OT JIOOBIX JPYTUX, - Ha HIDKHUX YPOBHSX aOCTpakuuu
napauienusM u OOP pazBuBarotcst coBepuieHHO He3aBucuMo. C OOP wiu 6e3, Bce TpaaullMOHHBIE MPOOIEMbI
napajuieJIbHOTO MporpaMMupoBaHusi coxpanstotTcs” [75]. JelcTBUTeNnbHO, cO3/1aBaTh OOJIBIINE MPOrPAMMBbI U TaK
HENpPOCTO, a €CIM OHM elIe W MapajjiesbHbIE, TO HAJA0 JAyMaTh O BO3MOXHOM IPOCTOE OAHOTO U3 IOTOKOB,
HEIOJyUYEeHUH JIaHHBIX, B3aUMHOM OJIOKHPOBKE U T.1.

K cuacTplo, Kak OTMEYAlOT Te K€ aBTOpPbI Aajee: "Ha BepxHUX ypoBHAX OOP ympoiraer mapamienbHOe
IPOTPaMMHUPOBAHUE ISl PAOBBIX pa3pabOTUYMKOB, IPSYa €ro B MOBTOPHO-KUCIIONB3yeMble abcTpakiuu” [76]. biadk u
Jp. cIeNallu celyroIui BEIBO: "00bEKTHAs MOIEIh XOPOIa JUIsl pPacHpeieIeHHBIX CUCTEM, TTOCKOJIbKY OHA HESIBHO
pa3buBaet nporpammy Ha (1) pacmpeaeneHHbie equHAIBI 1 (2) coobmarommecs cyobekTsr" [77].

B 10 Bpems, kak 00bEKTHO-OPUEHTHPOBAHHOE MPOrPaMMHUPOBAaHNE OCHOBAHO Ha a0CTPAKIIMM, HHKAICYJISIUN
Y HacJe/J0BaHHUH, ApAJUICIIM3M ITIaBHOS BHUMAaHHE yJIeNiieT a0CTparupoBaHUI0 M CHHXPOHHU3AIUH TpoiieccoB [ 78].
OOBeKT ecTh MOHATHE, HA KOTOPOM 3TH JIBE TOUKU 3PEHUS CXOAATCA: KaX /bl 0OBEKT (MOJTyueHHbIN 13 a0CTpaKLuu
pEIbHOTO MHpa) MOXET IPEACTaBISATh COOOW OTAENbHBIM MOTOK ympaBieHUs (abcTpakuuio mpouecca). Taxoit
00BEKT Ha3bIBaeTCs aKTUBHBIM. [l cucTeM, MOCTPOEHHBIX HAa ocHoBe OOD, Mup MoXeT ObITh MpeACTaBlIEH, Kak
COBOKYITHOCTh B3aMMOJIEUCTBYIOIIMX OOBEKTOB, YaCTh M3 KOTOPBIX SBISIETCS AKTUBHOW M BBICTYNAET B POJIU
HE3aBHCHMBIX BBIYHUCIUTENBHBIX HEHTPOB. Ha 3T0l OCHOBE HasiuM ciieqyrollee onpeaeseHue napauiean3Ma:
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Iapannenusm nossonsem paziuuHvim 00beKmam 0etcmeosams 00OHOBPEMEHHO.

Ilapannenusm - smo ceoiicmeo, omauuaroujee akmusHvle 00bLEKMbl OM NACCUBHBIX.

Ipumeps! napauteaunsma. Paree Mbl 003aBenuck kiaccom ActiveTemperatureSensor, moBefeHne KOTOPOro
NPEINHUCHIBAET EMY MTEPUOINIECKH U3MEPATH TEMIIEpATypy B 00pamaTbes K U3BECTHOW eMy (PYHKIIMH BbI30Ba, KOT 1A
TEeMIepaTypa OTKJIOHSETCS Ha HEKOTOPYIO BEIMYMHY OT YCTaHOBIEHHOTO 3HaueHus. Kak oH OyneT 3To enarb, Mbl B
TOT MOMEHT He 00BsicHUIH. [IpH BCcex cekperax peann3anny MOHATHO, YTO 3TO - AKTUBHBINA OOBEKT U, CIIE0BATEIBHO,
0e3 mapaienu3Ma TYT He OOOWUTHCh. B 0OBEKTHO-OPHEHTHMPOBAHHOM IPOEKTUPOBAHMM €CTh TPU MOJAXOAa K
napajuieIu3My.

Bo-nepBbIX, mapamienusM - 3TO BHYTPEHHEE CBOMCTBO HEKOTOPBIX SI3BIKOB NporpammupoBaHus. Tak, s
s3pIka Ada MexaHU3M apaJlIeIbHBIX MPOIIECCOB peau3yeTcs Kak 3adaya. B Smalltalk ecTs kitace process, koTopomy
HaCJIeIyIOT BCe aKTUBHbIE 00bEKThI. ECTh MHOTO ApYTUX SI3BIKOB CO BCTPOSHHBIMU MEXaHU3MaMH JUIs TapajlieIbHOrO
BBITIOJIHEHHSI U CHHXPOHM3AIMHU mporeccoB - Actors, Orient 84/K, ABCL/1, kotopsle penycMaTpUBalOT CXOIHBIC
MEXaHU3MBbI MapajuieIn3Ma U CUHXpOHU3aluu. Bo Bcex 3TUX s3bIKaX MOXKHO CO3/1aBaTh aKTHBHbBIE OOBEKTHI, KOJ
KOTOPBIX IOCTOSTHHO BBITIOJTHSACTCS MMapauIeIbHO C APYTUMH aKTUBHBIMUA OOBEKTaMHU.

Bo-BTOpBIX, MOXXHO HCIOJB30BaTh OMOIMOTEKY KJIACCOB, PEANM3YIOUIMX KaKyl-HUOYIb Pa3HOBUIHOCTD
"nerxoro" nmapamnenuszma. Hanpumep, oubnumoreka AT&T mist C++ conepskut knaccel Shed, Timer, Task u T.1. Ee
peanu3alys, eCTECTBEHHO, 3aBUCUT OT IUIaTGOPMBI, XOTs UHTepdeiic JocTaTouHO Xopollo nepeHocuM. [lpu stom
MI0/TX0/I€ MEXaHU3MBI TTAPAJUICIIHHOTO BHITIOJTHEHUST HE BCTPAUBAIOTCS B SI3BIK (1, 3HAYUT, HE BIHSIOT HA CHCTEMEBI 0€3
NapayIeIbHOCTH ), HO B TO ’K€ BpeMs IPAaKTUYECKHU BOCTIPUHUMAIOTCS] KaK BCTPOEHHBIE.

Haxkower, B-TpeTbHUX, MOYKHO CO3/1aTh HJUTFO3HIO MHOT03/Ia9YHOCTH C TIOMONIBIO pephiBaHui. [Jiist aToro Hago
KO€-4TO 3HaTh 00 anmmaparype. Hanpumep, B Hameil peanu3zanuu kinacca ActiveTemperatureSensor Mer Morim Obt
UMETh anmnapaTHBIN TaliMep, TePUOIMYECKH TPEPHIBAIOIINN PUI0KEHUE, ITOCIIE Yero BCe NAaTYNKH U3MEPSUTH OBl
TeMIeparypy 1 oOpaianuch Obl, €CIIU HY)KHO, K CBOMM (D)YHKIIHSIM BBI30BA.

Kak Tompko B cucTeMy BBEIEH MapajUlesN3M, Cpa3y BO3HHKAET BOMPOC O TOM, KaK CHHXPOHHU3HPOBATH
OTHOILLIEHHSI AaKTHUBHBIX OOBEKTOB JPYyr C JAPYroM, a TakXke C OCTaJbHBIMH OOBEKTaMH, [EHCTBYIOIIMMHU
nocneaoBarenbHo. Hampumep, ecnu 1Ba 00bEKTa MOCHUIAIOT COOOIIEHUS TPEThEMY, JIOJDKEH OBITh KaKOW-TO
MEXaHHU3M, FapaHTUPYIOLIUH, YTO 0OBEKT, Ha KOTOPBII HAallPaBJIEHO JIEHCTBHE, HE Pa3pyIIUTCs MIPH OJHOBPEMEHHOMN
MIOTIBITKE JBYX AKTUBHBIX OOBEKTOB HM3MEHHTh €T0 COCTOSHHE. B 3TOM BoOmpoce COeAMHSIOTCS a0CTpakius,
MHKATCYJISLUS U Napajienu3M. B mapasienbHbIX cucTeMax HEAOCTaTOYHO ONpEAETUTh MOBEACHUE 00bEKTa, HAl0
elle MPUHATH MEphl, FapaHTHUPYIOIIME, YTO OH He OyJIeT pacTep3aH Ha YacTH HECKOJIbKUMHU HE3aBHCHUMBIMU
IIPOLIECCAMH.

CoxpaHsieMOCTh

JIro60i1 mporpaMMHBIN O0BEKT CYIIECTBYET B MAMSTH H JKUBET BO BPEMEHHU. ATKUHCOH U Jp. MPEATIONIOKUIH,
YTO €CTh HENPEPHIBHOE MHOXKECTBO IMPOJOJLDKUTEIBHOCTH CYIIECTBOBAHUSA OOBEKTOB: CYIIECTBYIOT OOBEKTHI,
KOTOpbIE NMPHUCYTCTBYIOT JIUIIb BO BPEMs BHIYMCICHUS BBIPAXKEHUS, HO €CTh M TaKue, Kak 0a3bl TaHHBIX, KOTOPbIE
CYILIECTBYIOT HE3aBUCUMO OT MPOTPAMMBI. DTOT CHEKTpP COXPaHIEMOCTH O0OBEKTOB OXBATHIBAET:

e "[IpomexyTOUHbBIC PE3YyJIbTAaThl BEIUUCICHUS BHIPAKECHUI.
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e JlokanbHble IepeMEHHbIE B BHI30BE MPOIIEYP.

e (CoOctBennbie mnepemennble (kak B ALGOL-60), rmobanbHbIe MEpEeMEHHBbICE M JUHAMUYECKH CO37aBacMbIe
TaHHbBIE.

e JlaHHBIE, COXPaHSIOIIUECS MEX]Ly CEAHCAMU BBIIIOJIHEHUSI IPOTrPAMMBI.

e JlanHbIE, COXpaHsEMBbIE IIPU MEPEXOJIE HA HOBYIO BEPCHUIO IIPOIPAMMBI.

e JlaHHbIE, KOTOpPBIE BOOOIIIE MePEKUBAIOT mporpammy" [79].

TpaguioHHO, NEPBBIMU TPEMSI YPOBHSMHU 3aHMMAIOTCS S3bIKM IPOIPaMMHUPOBAHHUS, a MOCIEIHUMHU - 0a3bl
JaHHBIX. OJTOT KOH(JIMKT KYyJIbTYyp NPUBOAUT K HEOXKUJAHHBIM DELICHUSM: MPOTrPAMMUCTHI pa3padaTbIBalOT
CHelMalIbHbIE CXEMBI U COXpaHEHUS! 0OBEKTOB B MEPHOJ MEXIY 3allyCKaMH HPOTpaMMBbl, a KOHCTPYKTOPHI 0a3
JIAHHBIX [IEPEHMHAYNBAIOT CBOIO TEXHOJIOTHIO MOJT KOPOTKOXKHBYIIHE 00bheKThI [80].

YHuUKaMsg TPUHIMIIOB Mapaienn3Ma Uit OOBEKTOB IO3BOJIMJIA CO3[aTh NapajljielbHbIe S3BIKU
MPOrpaMMUPOBAaHUA. AHAJIOTMYHBIM 00pa3oM, BBEIEHHUE COXPAaHAEMOCTH, KaK HOPMaJIbHOM COCTaBHOM 4YacTu
00BEKTHOTO MOJXO0Ja TMPHBOAUT HAC K OOBEKTHO-OpHEHTHpOBaHHBIM 0Oa3am nanHbix (OODB, object-oriented
databases). Ha mpaktuke momoOHble 0a3bl aHHBIX CTPOSITCS HAa OCHOBE IPOBEPEHHBIX BpPEMEHEM MOJeiel -
MOCJIEI0BATENbHBIX, UHIEKCUPOBAHHbBIX, UEPAPXUUYECKUX, CETEBbIX WJIM PENSLUOHHBIX, HO MPOTPAMMHUCT MOXKET
BBECTU a0CTPaAKINIO O0BEKTHO-OPUEHTUPOBAHHOTO MHTep(delica, uepe3 KOTOPhIi 3arpockl K 0a3e JaHHBIX U ApYyTHe
Olepalnyy BBIIOJHAIOTCA B TEPMUHAX OOBEKTOB, BPEMs KU3HU KOTOPBIX IMPEBOCXOJUT BPEMS JKU3HMU OTIEIbHOU
nporpammel. Kak mbl yBuaum B rinase 10, 3Ta yHU(UKAIKS 3HAYUTEIBHO YIIPOILIAET pa3pabOTKy OTAEIbHBIX BUIOB
IPUJIOKEHUH, 103BOJISIS, B YACTHOCTU, IPUMEHUTh €IMHBIM MOJAXO0J K pa3HbIM CErMEHTaM IPOrpaMMbl, OJJHU W3
KOTOPBIX CBSI3aHbI ¢ 0a3aMU JIaHHBIX, a IPYTUE HE UMEIOT TaKOil CBS3U.

S3pIKK mpOrpaMMHUpPOBaHUs, KaK IPaBUJIO, HE IMOAJEPKUBAIOT MOHITHUSI COXPAHIEMOCTH; MpUMEYaTeIbHbIM
uckioyeHreM siBisiercss Smalltalk, B KOTOpoM ecTh IPOTOKOIBI AJIsi COXpaHEHUSI 0ObEKTOB Ha JUCKE U 3arpy3KH C
nucka. OTHaKo, 3aMMChIBATH OOBEKTHI B HECTPYKTYPHPOBAHHBIE (QaiiIbI - TO BCE-TaKW HAWBHBIN ITOIXO0]I, TIPUTOTHBIN
TOJIbKO AJI1 HeOoNbIUX cucTteM. Kak mpaBuiio, COXpaHsIeMOCTh JOCTUTaeTCsl MPUMEHEHUEM (HEMHOTOUYHUCICHHBIX )
kommepueckux OODB [81]. [Ipyroii BapuaHT - c03/1aTh 00BEKTHO-OPUEHTHPOBAHHYIO 000JIOUKY /ISl PENISIIMOHHBIX
CVYDB/L; 310 nydiie, B 4aCTHOCTH, JJISl TEX, KTO YK€ BIIOKIJ CPENCTBA B PEILSIIMOHHYIO cucTeMy. MBI paccMoTpum
TaKylo cuTyauuto B riase 10.

CoxpaHaeMOCThb - 3TO HE TOJBKO pobdiema coxpaHeHus oarnnvix. B OODB umeer cMbIci COXpaHATh U KIAacChl,
TaK, YTOOBI IPOrpaMMBbl MOIJIU NMPABUIBLHO UHTEPIPETUPOBATH JJaHHBIE. DTO CO37aeT OOJNbIINE TPYAHOCTHU 110 MEPE
yBEJIUYEHUs 00beMa JJaHHBIX, 0COOEHHO, eCiH KJlacc 00BbEeKTa BAPYT NOTpeOOBaIOCh U3MEHHTb.

Jlo cux mop Mbl TOBOPUJIM O COXpaHEHUU OOBEKTOB BO BpeMEHU. B OoibIIMHCTBE crcTeM 00BbEKTaM MpU UX
CO3JIaHUM OTBOJIUTCSI MECTO B MAMATH, KOTOPOE HE U3MEHSETCS U B KOTOPOM OOBEKT HAXOAUTCS BCIO CBOIO JKU3Hb.
Opnako Ui pacrpeieseHHbIX CHUCTEM JKelaTelbHO o0ecrnedynBaTb BO3MOXHOCTh IEPEHECEHHs] OOBEKTOB B
IPOCTPAHCTBE, TaK, YTOOBI MX MOXKHO OBUIO MEPEHOCUTh C MAIIMHBI HAa MAllMHY U Ja)XKe NMPU HEOOXOIUMOCTH
U3MEHATH (POpMy MpeCTaBlIeHUs 00BEKTa B MaMATH. DTUMU BOIIPOCAMH Mbl 3aliMeMcs B TaBe 12.

B 3axitoueHue ornpenesnuM coXpaHseMoCThb CIEIYOIIM 00pa3oM:

Coxpansemocms - cnocoOOHOCMb 00BEKMA CYUecmeo8ams 80 BpeMeHU, NePeHCUBAs NOPOOUBLUULL e20 NPoYyecc,
u (unu) 6 npocmpancmee, nepemewasicb U3 C80e20 NeEPEOHAUANLHO20 AOPECHO20 NPOCMPAHCMEA.

2.3. [IlpumeHenne 00bEKTHOMH MO/I€JIN
IIpeumymecTBa 00bEKTHOM MOJEIH

Kak y»xe roBopusioch Bblllle, 00bEKTHas MOJEIb MPUHIMITHAIBHO OTIMYAETCS OT MOJEJIeH, KOTOpbIE CBS3aHbl
c Oosiee TPaAUIIMOHHBIMM METOJIaMU CTPYKTYpPHOTO aHajiM3a, NMPOEKTHPOBAHHUS U MPOrpaMMHUPOBaHHA. DTO He
O3HayaeT, 4YTo 00BEKTHAsA MOJIENb TPeOyeT 0TKa3a OT BCEX paHee HalJCHHBIX U UCIBITAHHBIX BPEMEHEM METOJI0B U
npueMoB. Ckopee, OHa BHOCUT HEKOTOPbIE HOBBIE 3JIEMEHTHI, KOTOPbIE JOOABIISIFOTCS K MPEANIECTBYIOIIEMY OIbITY.
OObexTHBIH MOAXO0J o0ecrmeynBaeT psl CYLIIECTBEHHBIX YyJIOOCTB, KOTOpble JAPYTUMH MOJENSMH HeE
npexycMmarpuBaiuch. Hambonee BaxHO, 4TO OOBEKTHBIM TMOJIXOJ TIO3BOJSIET CO3/1aBaTh CHCTEMBI, KOTOpHIE
YAOBJIETBOPSIOT IIATH NPU3HAKAM XOPOLIO CTPYKTYPHPOBAHHBIX CJIOKHBIX cUCTeM. COINIacHO HAIIEMy OMBITY, €CTh
elle MATh NPEUMYIIECTB, KOTOphIE JaeT 00bEKTHAs MOJIENb.

Bo-niepBbIX, 00bEKTHAs MOJENb MO3BOJISIET B TOJHON Mepe HCIOJIb30BATH BBIPA3UTEIBbHBIE BO3MOXHOCTH
O00OBEKTHBIX W OOBEKTHO-OPHMEHTHPOBAHHBIX S3BIKOB MporpammupoBanus. Ctpayctpyn oTtmedaer: "He Bcerma
OUYEBUJHO, KaK B IOJHOM MEpE HCIO0JIb30BATh MPEUMYILECTBA TaKOro si3bika, kKak C++. CylecTBEHHO NOBBICUTH
3(PEKTUBHOCTh W KAYECTBO KOJa MOYKHO TPOCTO 3a cueT ucnosib3oBaHus C++ B xaudectBe "yiyumenHoro C" ¢
3JIeMEHTaMHu abcTpakuuu JaHHbIX. OJHAKO ropas3no 0osiee 3HAYUTEIBHBIM JOCTHXKEHHEM SBIISCTCS BBEICHUE
Mepapxuu KJIAcCOB B Mmpoluecce mpoektupoBanus. UmenHno »to HaszpiBaeTca OOD u MMEHHO 37€Ch NMPEUMYIIECTBA
C++ meMoHCTpUpYIOTCS HaumyummM obpazom” [82]. OmbIT mokasal, 4To MpU UCTIOIH30BAHUHM TAKHX S3BIKOB, KaK
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Smalltalk, Object Pascal, C++, CLOS u Ada BHe 0O0OBEKTHOW MOJeNH, WX HauboJiee CUIbHBIC CTOPOHBI JHOO
UTHOPUPYIOTCS, JTHOO IPUMEHSIFOTCS HEIPABUIIBHO.

Coxpansemocmsb noooepaicusaem cOCmosHue U Kiacc 00vbeKma 6 NpoCmMpaHcmee U 60 8pemMeHu.

Bo-BTOpEIX, HCTIOIB30BaHNE OOBEKTHOTO MOX0/1A CYIIECTBEHHO IMOBBIIIAET YPOBEHD YHU(PHUKAIIMN Pa3padOTKU
U IIPUTOTHOCTD JI1 HOBTOPHOT'O UCHIOJIB30BaHUS HE TOJIBKO MPOrPaMM, HO U MPOEKTOB, YTO B KOHIIE KOHIIOB BEJIET K
CO3IaHUIO cpeibl pa3paboTku [83]. OOBEKTHO-OPHEHTUPOBAHHBIE CUCTEMBI YaCTO TOTYUYaOTCs 00JIee KOMIIAKTHBIMH,
4YeM UX He O0BEKTHO-OPUEHTHUPOBAHHBIE SKBUBAICHTHI. A 3TO O3HA4YaeT HE TOJBKO yMEHbIIEHHE o0beMa Koja
IporpaMM, HO U yJEUIEBIEHNE IPOEKTa 32 CYET HUCIIOJIb30BAHUS MPEABIAYIIMX Pa3pabOTOK, YTO JAET BBIMIPHILI B
CTOUMOCTH U BPEMEHHU.

B-Tperpux, uCmoib30BaHHEe OOBEKTHON MOJEIH MPUBOAWUT K MOCTPOCHHUIO CHUCTEM Ha OCHOBE CTAOMIIBHBIX
MPOMEKYTOUHBIX OMHCAHMN, YTO YMPOIIAET MPOIECC BHECEHUS W3MEHEHHH. DTO NaeT CHUCTEME BO3MOKHOCTh
pa3BUBATHCSI TOCTETIEHHO M HE MPUBOJUT K IOJHOW ee MepepaboTKe Aake B CIyyae CYIIECTBEHHBIX M3MEHEHHM
UCXOJIHBIX TpeOOBaHUH.

B-uetBepThIX, B rMaBe 7 MOKa3aHO, Kak OOBEKTHAs MOJIENb YMEHBIIAET PUCK Pa3paOOTKH CIOKHBIX CHCTEM,
IpeX/ie BCEro MOTOMY, YTO MPOLECC MHTETPAllMi PACTATUBAETCS HA BCEe BpeMs pa3pabOTKH, a HE MPEBpaIaeTcs B
eAMHOBpeMEeHHOE coObITHE. OOBEKTHBIN MOIX0JI COCTOUT U3 Psijia XOPOILIO MPOAYMAHHBIX ATANOB IPOESKTUPOBAHMS,
YTO TaK)K€ YMEHbBILIAET CTENEHb PUCKA U MOBBILIAET YBEPEHHOCTh B MPABUIIBHOCTH MPUHUMAEMBIX pEIICHUH.

Hakonen, oObexkTHas MO/IETh OPUEHTUPOBAaHA HA YEJIOBEYECKOE BOCIIPHUATHE MHUpPA, WM, 1O cioBaM PoOcoHa,
"MHOT'H€ JIFO/I1, HE UMEIOIIHNE MOHATHUS O TOM, KaKk pab0TaeT KOMIbIOTEP, HaXO/IAT BIIOJIHE €CTECTBEHHBIM 00BEKTHO-
OPHEHTHUPOBAHHBIN MOAX0] K cuctemam" [84].

Hcnosb30Banne 00beKTHOIO MOAX0/AA

Bo3moxHOCTh TprMEHEeHHs 00BbEKTHOTO MOIX0/1a I0Ka3aHa JUIsl 3a/1a4 caMoro paszHoro xapaxkrepa. Ha puc. 2-
6 mpuBEJEeH MepedyeHb oO0IacTei, AN KOTOPhIX pealn30BaHbl OOBEKTHO-OPMEHTHPOBAHHbIE CUCTEMBI. boiee
NOJIpOOHBIE CBEJCHUS 00 3TUX U JPYTUX MPOEKTaX MO>KHO HalTH B MPUBEAECHHON Onbiuorpadpuu.

B Hactosimee BpeMss OOBEKTHO-OPHEHTHPOBAHHOE IPOEKTUPOBAaHME - €IUHCTBEHHAs METOJI0JIOTHS,
MO3BOJIAIOIIAs CIIPABUTHCA CO CIOXKHOCTBIO, MPUCYIIEH 0oueHb 001bIINM cucTeMaM. OIHaKo, clieAyeT 3aMeTUTh, YTO
uHora npuMeHeare OOD MoKeT OKka3aTbcs Helenecoo0pa3HbIM, HalPpUMeEp, U3-3a HEMOATOTOBIEHHOCTH TIepCOHaa
WM OTCYTCTBUS MOJIXOSIINX CpeACTB pa3paboTku. K 3Toit Teme Mbl BepHeMcs B TJ1aBe 7.

OTKpBITHIE BONPOCHI
UT0o0B! yCTIENTHO UCIOJIb30BaTh OOBEKTHBIN MOAX0/T, HAM MPEACTOUT OTBETUTH HA CIIEYIOIINE BOIPOCHI:
Uro Takoe Kiacchl U 00BEKTHI?
Kak nnentnunupoBars Kiacchl 1 00BEKTH B KOHKPETHBIX PUIIOKEHUSIX?
Kak oncars cxeMy 00bEKTHO-OPUEHTHPOBAHHOM CUCTEMBI?
Kak co3aaBate X0poI1o CTpyKTYpHPOBaHHBIE 00BEKTHO-OPUEHTHPOBAHHBIE CUCTEMBI?
Kak opranusoBath ynpasieHue npoleccoM pazpaboTku coriaacao OOD?
OTHUM BOMpOCaM MOCBALICHBI CIEAYIOIINE NATh TJ1aB.
BriBoabI
e Paspurue mporpaMMHON MHIYCTPUU MPHUBEIO K CO3JAHHIO METOA0B OOBEKTHO-OPHEHTHPOBAHHOI'O aHAIU3a,
MIPOCKTUPOBAHUS U TIPOTPAMMHUPOBAHHUSI, KOTOPBIC CIYKAT JUIsl MPOrpaMMHUpOBaHus "B O0ibIiom".
e B nporpamMmmupoBaHuM CyIIECTBYET HECKOJIbKO MapagurM, OpUEHTUPOBAHHBIX HA MPOLEAYPhI, OOBEKTHI, JIOTHUKY,
NpaBUiIa U OTPAaHUYCHHUS.
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e AOCTpaknus onpesienseT CyIeCTBeHHbIE XapaKTePUCTHKH HEKOTOPOTO 00BEKTa, KOTOPBIE OTINYAIOT €ro OT BCEX
JPYTUX BUJOB OOBEKTOB U, TAKMM 00pa3oM, aOCTpaKIKs YETKO OYepUHBACT KOHLENTYaJIbHYIO TPaHHIly 00beKTa
C TOYKH 3peHHS HAOIIOaaTes.

e llHKancynsuus - 3TO MPOIece pa3eeHUs] YCTPOHCTBA U TMOBEICHNUS 00bEKTa; MHKATICYJISIHS CITy>KUT JUIS TOTO,
YTOOBI M30JIMPOBATH KOHTPAKTHBIE 0053aTeNbCTBA A0CTPAKIIMHU OT UX peasIU3aIliH.

‘ABI/IaI_II/IOHHOC obopyoBaHue HO6pa60TKa KOMMEpUEeCKOi HHPpOopMaIuu ‘
‘ABTOMaTI/ISaI_[I/I}I YUPEKIACHUI HOHepaHI/IOHHHe CHCTEMBI ‘
‘ABTOMaTI/ISI/IpOBaHHoe MIPOEKTUPOBAHKE “HnaHHpOBaHHe WHBECTUIIUI ‘
‘ABTOMaTI/ISI/IpOBaHHoe o0OyueHue HHOBTopHo HCIOJIb3YEMbI€ KOMITOHEHTHI ‘
ABTOMaTU3UPOBAHHOE IIPOU3BOJICTBO IIPOrPaMMHOT0

0BeCeeHI [ToaroroBka TOKYMEHTOB

[N — HpOFpEl}YIMHI:IG CpeICTBa  KOCMHYECKHX

CTaHLMH

‘Ba31,1 JTAHHBIX HHpO@KTI/IpOBaHI/Ie unTepdeiica HOJII)3OBaTeJI$I‘
‘EaHKOBCKOG JeN10 HHpOGKTHpOBaHI/Ie CbBHC ‘
‘FI/IHCpMeI[I/Ia HPacnosHaBaHHe o0pa3oB ‘
‘KI/IHOHPOI/ISBOILCTBO HPO6OTOT6XHI/IKa ‘
‘KOHTpOJH) IPOrpaMMHOTO 00€CTICUCHUS HCI/ICTGMH TEJIEMETPUU ‘
‘MaTCMaTI/IHGCKI/If/'I aHaJIn3 HCI/ICTGMH yIPaBJICHUS U PETYIUPOBAHUS ‘
‘MGI[I/IIII/IHCKBJI JJIEKTPOHUKA HCpeIICTBa pa3paboTKu Iporpamm ‘
‘MOI[CJ‘II/IpOBaHI/Ie aBUAIIMOHHON M KOCMUYECKOM TEXHUKHU HTeneKOMMyHHKauHH ‘
‘MYSBIKaJ'IBHaSI KOMIIO3UIMS HYHpaBneHI/Ie BO3YIIHBIM JBUKECHUEM ‘
‘HalmcaHHe CLICHapueB HYHpaBneHI/Ie XUMHUYECKHMU IIPOLECCAMHU ‘
‘He(l)TSIHaﬂ MPOMBIIUIEHHOCTh H9KcnepTHme CHCTEMBI ‘

Puc. 2-6. Ilpumenenus o6vexmuoti mooenu.

e  MooynvHocms - 5mo cocmosnue CUCmeMbl, PA3IOHCEHHOU HA 6HYMPEHHE CEsA3Hble U CIA00 CBA3AHHbIE MENCOY
€060t MOOYIU.

o Uepapxus - smo pandicuposarue uiu ynopsaooyeHue abcmpaxyutl.

o Tunuzayus - 5mo cnocood 3auumumsbcs. Om UCHOIb308AHUSL 00BEKMO8 00OHO20 KIACCA 8MeCmo 0py2020, Ul o
Kpaiinetl mepe cnocob Ynpasisimes makou noOMeHOU.

e [lapannenuszm - amo ceoticmeo, omauyarouee akmugHole 00beKmvl 0nm NACCUBHBIX.

e Coxpansemocms - CHOCOOHOCMb 00BEKMA CYUeCme08ams 60 8pemMeny U (Uiu) 8 npocmpancmaee.

Jlekmusa 3. Kiiaccbl 1 00beKTHI

U vnxeHep, U XyA0KHHUK JOJKHBI XOPOILIO YyBCTBOBAaTh MaTepHall, C KOTOPbIM OHHM paboTaioT. B 00beKTHO-
OPUEHTUPOBAHHOW METOJOJIOTUY aHAIN3a U CO3/IaHUS CIOKHBIX IPOrPAMMHBIX CUCTEM OCHOBHBIMH CTPOUTEIbHBIMU
0JIOKaMu SIBJIIIOTCSI KJIacChl U OOBEKTHI. Bhilie ObLIO 1aHO BCEro Jullb HeopMalbHOE OMpPENENIeHUE 3TUX ABYX
3JIEMEHTOB. B 3T0# r71aBe Mbl pacCMOTPUM HPUPOAY KJIACCOB U 0OBEKTOB, B3aUMOOTHOIICHUSI MEXKAY HUMH, a TAKKe
COOOIIIMM HECKOJIBKO IMOJIE3HBIX MPaBUJI TPOEKTUPOBAHUS XOPOIIUX a0CTPAKIIHIA.

3.1. IIpupona odbexTa
Yro sBJISIETCH M YTO He SABJsSIeTCS 00beKTOM?

CnocoOHOCTHIO K PAaCIIO3HAHUIO O0OBEKTOB (PU3NYECKOTO MUpPA YETIOBEK 00J1a/1aeT C CaMOTo paHHETO BO3pacTa.
ﬂpKO OKpaHleHHBIf/'I MAY NPUBJICKACT BHUMAHUC MJIAJICHIIA, HO, CCIIU CHOPATATh MAY, MJIAACHCI, KaK IMPaBHUJIO, HEC
MBITAETCSl €r0 UCKATh: KaK TOJIBKO MPEAMET MOKUIACT MOJIe 3pEHHs, OH MepecTaeT CyIIeCTBOBaTh AJI MJIAJICHIIA.
TonpKO B BO3pacTe OKOJIO Tofia y peOeHKa MOSBIISETCS MPEACTABICHUE O MTPEIMETe: HaBbIK, KOTOPBIA HE3AMEHUM JIJIsI
pacnio3HaBaHus. [lokaxkure M4 rofoBajoMy peOEHKY U CIPSYbTE €ro: CKopee BCero, peOeHOK HayHEeT HCKaTh
CHpsATaHHBIN Mpeamer. PeOeHOK CBS3BIBAECT MOHATHE MPEIMETa C MOCTOSIHCTBOM M MHIUBUIYaTbHOCTHIO (POPMBI
HE3aBUCHMO OT JICHCTBHI, BBIOJHICMBIX HaJ 3TUM Ipeamerom [1].

B npenpinymieii rmaBe 00beKT ObLT He(hOpMaIbHO ONPEIETICH KaK Ocsi3aeMasi peaTbHOCTh, IPOSIBIISIONIAS YETKO
BbIIesieMoe noBeaeHrne. C TOUKU 3peHust BOCTIPUATHS Y€I0BEKOM 00BEKTOM MOKET ObITh:
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e OCs3aeMbIil ¥ (MJIM) BUTUMBIN TIPEIMET;
® HEYTO, BOCIIPUHUMAEMOE MBIIIJICHHEM;
® HEYTO, HA YTO HaIlpaBJICHa MBICIH WU JCICTBHE.

TakuMm 00pa3zom, MBI pacmupwiId HeGopMallbHOE OIpeecHie 00heKTa HOBOU HJeei: 00BEKT MOJCTUPYET
4acTh OKpPYXarollel AeWCTBUTEIBLHOCTH M TaKUM OOpa3oM CYIIECTBYET BO BPEMEHU M IPOCTpaHCTBE. TepMHH
06vexm B TIPOTPAaMMHOM OOECIIEYCHUH BIIEpPBBIE ObUT BBEICH B A3bIKE Simula W MpUMEHSIICS IS MOJESTUPOBAHUS
peanbHOCTH [2].

OObeKkTaMH peanbHOr0 MHpa HE HCUEPNBIBAIOTCS THUIIBI OOBEKTOB, MHTEPECHBIE TPH MPOCKTHUPOBAHUU
MPOrPaMMHBIX CHUCTEM. J[pyrue BayKHbIe THUIIBI OObEKTOB BBOSTCS Ha 3Tarle MPOSKTUPOBAHUS, U MX B3aUMOJICHCTBHE
JPYT C JAPYrOM CIYXKUT MEXaHU3MOM OTOOpaKeHHUs MOBelIeHUs Oojiee BHICOKOTO YpoBHS [3]. DTO MPUBOAMT HAC K
Oosee yeTkoMy ompenencHuto, naHHoMy Cmutom u Toku: "OOBEKT mpeacTaBisieT co00M KOHKPETHBIN
OTI03HABAEMBIH MPEMET, €AUHHILY HIIM CYLITHOCTH (PEealbHYIO WM a0CTPAKTHYIO), HMEIOILIYIO0 YETKO OMpeesICHHOE
(GyHKIIMOHAILHOE Ha3HAYCHHE B JAHHOU MpeaMeTHOo# oomactu" [4]. B eme 6omee ob1iem miane 00beKT MOXKET ObITh
OIIpEJICTICH KaK HEYTO, UMEIOIIEE YETKO OYCPUCHHBIC TPAHUIIBI [5].

[TpencraBum cebe 3aBOJ, HA KOTOPOM CO3/1al0TCS KOMIO3UTHBIE MAaTEPUAIIBI [Tl TAKUX PA3IUYHBIX U3AETUI
KaK, CKa)X€M, BEJIOCUIIEIHbIE paMbl U KpPbUIbsi CAMOJIETOB. 3aBOJIbl YAaCTO pa3eiAloTCS Ha LieXa: MEXaHUYECKUH,
XUMHUYECKHM, dekTpuyeckuil u 1.1. llexa mompa3fensiorcs Ha y4acTKH, Ha KaXKIOM M3 KOTOPBIX YCTaHOBJIEHO
HECKOJIBKO €IMHHUIl 000PYIOBaHUs: IITAMIIBI, MIPECChl, CTAaHKU. Ha MpOM3BOACTBEHHBIX JTUHUSAX MOXKHO YBHUIETh
MHO>KECTBO €MKOCTEW C MCXOJHBIMU MaTepHallaM, U3 KOTOPBIX C MOMOIIbI0O XUMUYECKUX MPOILIECCOB CO3/IAI0TCS
OJIOKM KOMITO3UTHBIX MAaTCpUAIIOB. 3aTeM W3 HUX JIEIaeTCsd KOHCYHBIM MPOIYKT - PaMbl WM KPbUTbs. Kaxbrid
0CSI3aEMBIN MPEAMET MOXKET pacCMaTpPUBATHCS KaK 00beKT. TOKapHBI CTAHOK UMEET YETKO OUYEePUYCHHBIE TPAHUIIBL,
KOTOpPBIE OTIENSAIOT €ro OT 00padaTbIBaeMOT0 Ha 3TOM CTAHKE KOMIIO3UTHOTO OJIOKa; pama BEJOCHIIEea B CBOIO
ouepelb UMEET YeTKHE TPAHUIIBI 10 OTHOILICHHUIO K YYaCTKy ¢ 000pyA0BaHUEM.

CyIIecTBYIOT TaKue 00BEKTHI, 11T KOTOPBIX ONPE/ICIICHBI IBHBIC KOHIIENTYaIbHBIC TPAHUIIBI, HO CAMU 0OBEKTHI
MPEJICTaBISIIOT cOO0M Heocs3aeMble COOBITUS MIIM Tpoliecchl. Hampumep, XUMHUECKU MPOIECC Ha 3aBOJE MOXKHO
TPaKTOBAaTh KaK OOBEKT, TaK KaK OH MMEET YETKYI0 KOHIICNTYaJbHYIO TPaHHUIly, B3aUMOJCHCTBYET C APYTHMH
00BEKTaMH MOCPEICTBOM YIOPSAOYSHHOTO M PaclpeIeIEHHOT0 BO BpEMEHH Habopa omneparuii ¥ mposBIsSET XOPOIIIOo
onpezeneHHoe noBeneHue. Paccmorpum cucremy mnpoctpaHcTBeHHOro mnpoekrtupoBanust CAD/CAM. JlBa Tena,
Hanpumep, chepa U KyO, UMEIOT KakK IMPaBWJIO HEPErylsIpHOe mepecedeHue. XOTsS dTa JUHHS TepecedeHusl He
CYILLECTBYET OTAENBHO OT c(heprl U KyOa, OHA BCE XKe SABISIETCS CAMOCTOSITEIbHBIM OOBEKTOM C UETKO ONPEeIEHHBIMU
KOHIENTYaIbHBIMU TPAaHUIIAMH.

OOBEKTHI MOTYT OBITH OCSI3a€MBIMH, HO UMETh Pa3MBIThIe (PU3NYCCKUE TPAHUIIBI: PEKU, TYMaH WU TOJITBI
Jroiel [DTO BEpPHO TONBKO HA JOCTATOYHO BBHICOKOM ypOBHE abcTpakiuu. J[s uergoBeka, MAYIIETO Yepe3 MoJIocy
TyMaHa, OECCMBICIEHHO OTJIMYaTh "Mo# Tyman" ot "TBoero Tymana". OJIHaKo, paCCMOTPHUM KapTy MOTOJIbI: MOJIOCHI
tymana B Can-®panmucko u B JIOHIOHE IPECTaBISIFOT CO00M COBEpIIEHHO pa3Hble 00BheKThI|. [TomobHO TOMY, Kak
B3SIBIIMK B PYKH MOJIOTOK HaYMHAET BUJIETh BO BCEM OKPYKAIOUIEM TOJBKO T'BO3/H, MPOEKTUPOBIIUK C OOHEKTHO-
OpUEHTUPOBAHHBIM MBIIUJICHHEM HAYMHAET BOCIIPUHUMATh BECh MUDP B BHJIE 00BEKTOB. PasymeeTcs, Takoi B3IJIST
HECKOJIBKO YIIPOIIEH, TaK KaK CYLIECTBYIOT IOHATHUSA, SIBHO He siBJstomuecs: oobekramu. K ux umciy oTHOCSTCS
aTpuOyThI, TaKKe, KaK BpeMs, KpacoTa, [BET, SMOIMH (Hampumep, Jr000Bb win THeB). OIHAKO, MOTEHIIUATBHO BCE
MEPEYUCIIEHHOE - 3TO CBOMCTBA, NMpUCYIUE 00bekTaM. M0)KHO, HalpuMep, yTBEPKAaTh, YTO HEKOTOPHINA YEOBEK
(0OBEKT) TFOOUT CBOIO KEHY (JIpyroil 00BEKT), HIIU YTO KOHKPETHBIHN KOT (e11e OJUH 00BEKT) - CepHhIil.
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PR it .
A2— -BEnAvIOR—
Obvexm umeem cocmosinue, 001a0aem HeKOMoPbIM XOPOULO ONPeOesIeHHbIM NOBEOeHUEeM U YHUKATbHOU
UOEHMUUHOCTBIO.

[Tosie3HO MOHWUMATB, YTO OOBEKT - STO HEYTO, HUMEIONICe YETKO OIPEACICHHBIC T'PAHMIBI, HO ATOTO
HEJOCTAaTOYHO, YTOOBI OTIENUTH OJAMH OOBEKT OT APYroro WM JaTh OLIEHKY KadecTBa aOcTpakiuu. Ha ocHoBe
MMEIOIIIETOCs OTBITa MOXKHO JIaTh CIEAYIOIIEee ONpeIeICHHUE:

Obvexm obnadaem cocmosHuem, nogedeHuem U UOEeHMUUYHOCMbIO, CMPYKMYypd U NOBEOEHUe CXONCUX
00beKmos onpeodensiem oowull 0l HUX Kaacc, mepmunsl "sxzemnuap kiacca”" u "oovexm" 83aumosamensiemul.
Cocrosinne

CemanTuka. PaccMoTpuM TOProBeiii aBTOMAT, MpoJarouidi HamuTKU. [loBeeHrne Takoro 00beKTa COCTOUT B
TOM, YTO TIOCTIE OIyCKAaHUS B HEr0 MOHEThl U HaXKaTUS KHOMNKK aBTOMAaT BBIJAET BBIOpPAHHBIN HAmUTOK. YUTO
MIPOM30MICT, €CITM CHavYayia OyIeT HakaTa KHOIKA BRIOOpa HAIMTKA, a IIOTOM YXKe OIylieHa MoHeTa? BboasImmHCTBO
AaBTOMATOB IIPU STOM MPOCTO HUYETO HE CENAI0T, TaK KaK MMOJIb30BaTeNh HAPYIIUI UX OCHOBHBIE MTPaBUIIA.

Jpyrumu ciioBaMu, aBTOMAT UTPal Poib (OKUIAHKE MOHETHI), KOTOPYIO MOJIb30BaTEIh HTHOPHPOBAII, HAYKAB
CHayvaja KHOMKY. Mnu mpeAmnonaokum, 4To MOIb30BaTeNb aBTOMaTa He 00paTHJI BHUMaHUEe Ha TPeaypek a0
curHan "bpockTe CTOJNBKO MEJIOYHM, CKOJBKO CTOUT HAmUTOK" M OIyCTHWJI B aBTOMAT JIMIIHIOIO MOHeTy. B
OOJIBIIMHCTBE CIIy4aeB aBTOMAThI HE APYKECTBEHHBI K MOJIH30BATEINI0 U PAIOCTHO 3arJIaThIBAIOT BCE IEHBIH.

B xaxmoil U3 Takux CUTyaluil Mbl BUIUM, YTO TMOBEICHHE OOBEKTA OMPEACNAETCS €ro MCTOPHEH: Ba)KHA
MOCIIE0BATEIHbHOCTh COBEPIIAEMBIX HaJl OOBbEKTOM JeWCTBUN. Takas 3aBUCHMOCTH MOBEACHUS OT COOBITUH U OT
BPEMEHH OOBSICHSICTCS TEM, YTO Yy OOBEKTa €CTh BHYTpEHHEe COoCTostHHe. [[JIs TOproBoro aBromara, Halpumep,
COCTOSTHUE OIpeIeIsieTCsl CYMMOM JIeHer, OMYIIEHHBIX 10 HaKaThs KHOMKU BbIOOpa. Jlpyras BaxkHas nHhopManus -
3TO HaOOp BOCIIPUHUMAECMBIX MOHET W 3aITac HaIlUTKOB.

Ha ocHoBe 3TOrO NipuMepa 1aaum cleayroliee HU3KOypOBHEBOE OMpeIesieHHUE:

Cocmosinue obvexma xapaxmepusyemcs nepeunem (00bIYHO CMamuyeckum) 6cex c8ouUcma OaHH020 00veKkma
U mexywumu (00bI1YHO OUHAMUYECKUMU) 3HAUEHUAMU KAXHCOO020 U3 IMUX CBOUCMS.

OnHUM W3 CBOWCTB TOPrOBOTO aBTOMATa SIBJISIETCS CIIOCOOHOCTh MPHHUMATh MOHETHI. DTO CTaTHYECKOE
(pukcupoBaHHOE) CBOMCTBO, B TOM CMBICJIE, YTO OHO - CYIIECTBEHHAs XapaKTepHCTHKa TOproBoro aBromara. C
JPYTOd CTOPOHBI, 3TOMY CBOWCTBY COOTBETCTBYET IWHAMHYECKOE 3HAYCHHE, XapaKTepU3YIOIIee KOJIMYECTBO
npUHITHIX MOHET. CyMMa yYBETUYHMBAETCS IO MEPE OMMyCKaHUs MOHET B aBTOMAaT U YMEHBIIIAETCs, KOTJa MPOaBel]
3a0WpaeT JIEHbI'M W3 aBTOMaTa. B HEKOTOPBIX CIIy4asX 3HAUCHUS CBONCTB 00BEKTa MOTYT OBITh CTAaTHUYCCKHUMH
(HampuMep, 3aBOJCKOW HOMEp aBTOMAara), MO3TOMY B JaHHOM OIPEACTICHUU HCIONb30BaH TEPMHUH '"OOBIYHO
IUHAMHUYECKUMHU'".

K umcny cBOWCTB 00BEKTa OTHOCATCSA TPUCYIIHE €My WU MPHOOpeTaeMble MM XapaKTePUCTHKHU, YEPTHI,
KauecTBa WJIM CIOCOOHOCTH, JeJalollie MaHHBIM OO0BEKT camMuM coboi. Hampumep, mis imudTa XapakTepHBIM
SIBJISIETCSL TO, YTO OH CKOHCTPYHMPOBAH JIJIS TIOE3/I0K BBEPX U BHH3, a HE TOPU30HTANBHO. [lepeueHs CBOMCTB 00bEKTa
ABJISIETCS, KaK MPABUIIO, CTATUYECKUM, TIOCKOJIBKY 3TH CBOWMCTBA COCTABIIAIOT HEM3MEHSEMYIO OCHOBY 00bekTa. Mbl
roBOpuM "Kak MpaBuio", MOTOMY UYTO B psjie CIy4aeB COCTaB CBOIMCTB OOBEKTa MOXKET M3MEHAThCA. [Ipumepom
MOJKET CIIYHUTh POOOT ¢ BOBMOXXKHOCTBIO caM0oo0yueHusi. POOOT mepBoHaYaIbHO MOXKET paccMaTpUBaTh HEKOTOPOE
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NPEMSATCTBHE KaK CTATHYECKOE, a 3aTeM 0OHAPYKHUBAET, YTO ITO JABEPh, KOTOPYIO MOKHO OTKPHITh. B Takoii cutyanuu
10 Mepe MOIy4YEHHUsI HOBBIX 3HAaHUN U3MEHSIETCS co3aBaeMasi poOOTOM KOHLENTyallbHasi MOZAEIb MUpA.

Bce cBoiicTBa MMEIOT HEKOTOpBIE 3HAYCHUS. IJTH 3HAUYEHUS MOTYT OBITh HPOCTHIMHU KOJMYECTBEHHBIMHU
XapaKTepUCTUKaMM, @ MOTYT CChlIaTbes Ha JIpyroil oobekt. CocTosHue Ju(dTa MOXKET ONUCHIBATHCS YHCIOM 3,
O3HAYAIOIIMM HOMEp 3Taxa, Ha KOTOPOM JU(T B JaHHBIM MOMEHT HaxoauTcsi. COCTOSHHE TOProBOrO aBTOMAaTa
OIMCBIBAETCS B TEPMUHAX APYTHMX OOBEKTOB, HAIPUMEP, UMEIOLIUXCS B HATMYMKM HAaIUTKOB. KOHKpETHbIE HAIIUTKH -
3TO CaMOCTOSITEIbHBIE OOBEKTHI, OTIIMYHBIE OT TOPTOBOTO aBTOMATa (MX MOYKHO IHUTb, @ aBTOMAT HET, U COBEPILIATH C
HUMMU UHBIE IEHCTBHS).

Takum 00pa3oMm, MBI YCTaHOBWIM pa3iuyhe MEXAY OOBEKTaMH M MPOCTHIMH BEJIWYMHAMHU: IPOCTHIE
KOJINYECTBEHHBIEC XapAKTEPUCTUKU (HAmpUMep, 4YHUCIO 3) SBIAIOTCA "MOCTOSHHBIMH, HEHW3MEHHBIMH U
HeTpexoaauMMu", Toraa Kak 00beKThl "CyIIECTBYIOT BO BPEMEHH, U3MEHSIOTCS, UMEIOT BHYTPEHHEE COCTOSHUE,
HPEXOASAIIN U MOTYT CO3/IaBaThCs, YHUUTOXKAThCS U pazaenarhes” [6].

Tot ¢akxt, 4To BCAKHM OOBEKT MMEET COCTOSIHHE, O3HA4YaeT, YTO BCAKUN OOBEKT 3aHMUMAET OIpeJesieHHOEe
MIPOCTPAHCTBO ((PU3HUECKHU WIIH B TTAMSTH KOMITBIOTEPA).

Puc. 3-1la nmoka3piBaeT, 4TO MpPH BBITOJHEHUH 3TUX ONEPATOPOB BOZHUKAIOT YETHIPE UMEHH M TPH Pa3HBIX
obbekta. KoHkpeTHO, B TaMsATH Oy IyT OTBEACHBI YeThIpe MecTa o uMeHa item1l, itemz2, item3, item4. Tlpu stom
item1 Oyner numeHem oObekTa kiacca Displayltem, a Tpu apyrux OynyT ykazatensmu. Kpome toro, nuims item2 u
item3 OyayT Ha camoM Jielie yKa3biBaTh Ha 00beKThI Kiacca Displayltem. Y o0bexToB, Ha KOTOpBIE yKa3bIBaIOT item?2
U item3, Kk TOMy € HET UMEH, XOTS Ha HUX MOXXHO CChUIAThCS "pa3bIMCHOBBIBAS" COOTBETCTBYIOILIHE YKA3aTCIIH:
Harpumep, *item2. [TosToMy MbI MOXKEM CKa3aThb, uTo iteM2 yKka3bpIBacT Ha OTIACIbHBII 00BbEKT Kiacca Displayltem,
Ha MMs1 KOTOPOTO MbI MO’KEM KOCBEHHO CChUIAThCs 4depe3 *item2. YHukanbHash HICHTUYHOCTh (HO HE 0053aTeIbHO
UMs1) K@XJI0ro 00bEeKTa COXpaHSETCs Ha BCE BPEMs €ro CyIEeCTBOBAaHUS, JAAXKE €CIIM €ro BHYTPEHHEE COCTOSHUE
MU3MEHIIIOCh. JTa CUTYaIisl HATOMUHAET MapaJjoKc 3eHOHA O PeKe: MOXKET JIM peKa OBITh TOH e CaMbli, €CITH B HEH
KaX/IbIi JICHb TE€YET pa3Hasi Boga?

itam2 iterm3 itemd

itemn?2 item3 itemd

item 2 item3 iternd

=

Puc. 3-1. Hoenmuunocms 06vexmos.

Bpems ku3Hum o0bekToB. Hauanom BpeMeHHU CyllIecTBOBaHUS JIOOOr0 OOBEKTa SBISETCS MOMEHT €ro
co3maHus (OTBEIEHUE YYacTKa MaMsITH), 8 OKOHYaHHUEM - BO3BpAIllEHUE OTBEJICHHOTO y4aCTKa MaMsTH CHCTEME.

OObeKTHI cO37at0TCs BHO WK HesaBHO. EcTh /1Ba crioco6a co3iath ux siBHO. Bo-miepBbIX, 3TO MOXKHO CeNaTh
npu o0bsiBIICHUH (Kak 3TO ObuTO ¢ iteml): Torma oObekT pa3merniaercs B cTeke. Bo-BTOphIX, Kak B ciydae item3,
MO>KHO Pa3MEeCTUTh OOBEKT, TO €CTh BBIICIUT eMy namsTh u3 "kyuu'". B C++ B 11000M ciydae mpu 3TOM BBI3bIBAETCS
KOHCTPYKTOp, KOTOPBIH BBIIEISET M3BECTHOE €My KOJIUYECTBO NMPABHIBLHO HWHUIMATH3UPOBAHHOW MaMATH MO
00bekT. B Smalltalk »Tum 3aHMMarOTCs METaKJIacChl, O CEMaHTUKE KOTOPBIX MBI TIOTOBOPHM ITO3KE.

Yacto 00BEKTHI CO3marOTCs HesBHO. Tak, mepemadya mapameTpa mo 3HadeHuto B C++ co3gaeT B CTEke
BPEMEHHYIO KOIHUIO 00beKkTa. bosee Toro, cozmanne oOBEKTOB TPaH3UTHUBHO: CO3JaHHUE OOBEKTA TSAHET 3a CO0O0M
CO3aHME NIPYTUX OOBEKTOB, BXOASIIMX B Hero. [lepeornpeneneHre CEMaHTHKH KOMUPYIOMIETO KOHCTPYKTOpa U
ornepaTopa npucBauBaHus B C++ paspemiaeT sSBHOE yNpaBiIeHHE TeM, KOrja 4YacTh OObeKTa CO3JaloTCs U
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yHnuroxawTrcs. K tomy xxe B C++ MOXXHO IEpeonpenenarTb U oneparop NEW, TeM caMblM HU3MEHSS NOJUTHKY
yIIPaBJICHUS NaMSThIO B "Kyde" N1 OTAEIbHBIX KJIACCOB.

B Smalltalk 1 HEKOTOpBIX APYTUX SI3BIKAX MPHU MOTEPE MOCIEAHEN CCHUIKM HA O0OBEKT €ro 3abupaer cOOpIIUK
Mmycopa. B sa3bikax 6e3 cOopku mycopa, Tuna C++, 00bEeKTbI, CO3AaHHbIE B CTEKE, YHUUTOKAKOTCS IIPU BBIXOJE U3
050ka, B KOTOPOM OHM OBUIM ONpEIENCHBI, HO OOBEKTHI, CO3AaHHBIe B "Kyue" omepaTopoM NEW, MPOIOHKAIOT
CYILECTBOBATh M 3aHUMAaTh MECTO B MaMSTH: UX HEOOXOIUMO SBHO YHHUUTOXKaTh ornepatopom delete. Ecim oObekt
"3a0BITh", HE YHUUTOXKHTb, 3TO BBI30BET, KaK YK€ OBbIJIO CKa3aHO BhIIIE, YTEUKY MaMsATH. Eciu ke 00beKT nonpo0yroT
YHUUYTOXHTH ITOBTOPHO (Hampumep, depe3 APYro ykasaTelb), MOCIEACTBUEM OyAeT COOOLIeHHe O HapylIeHUU
NaMATH WIK TOJHBIA KpaX CUCTEMBI.

[Tpy sIBHOM MM HESABHOM YHHUUYTOXE€HMHM 00bekTa B C++ BBI3BIBA€TCS COOTBETCTBYIOIIMH JecTpykTop. Ero
3aJa4a HE TOJIBKO OCBOOOIUTH MAMATh, HO U PEIIUTbh, YTO JIEJIaTh C APYTUMH PEeCypcaMu, HalpuMep, C OTKPBITHIMU
Gaitnamu  [[lecTpyKTOpsl HE OCBOOOXKJAIOT aBTOMAaTHYECKU IaMATh, Pa3MEIIEHHYI0 OIEepaTopoM NEWw,
IPOTPAMMUCTHI IOJKHBI SIBHO OCBOOOIUTS ee].

VHUUYTOXKEHHUE MAONTOXKHUBYLUIMX OOBEKTOB HMEET HECKOJBbKO Jpyryr ceMaHTHKy. Kak roeopuiaoce B
IpeblyIIel TaBe, HEKOTOpble O0OBEKTHl MOTYT OBITH JOJTOKUBYLIMMHU; MO/ ATHUM IOHMMAETCS, YTO UX BpeMs
KHU3HU MOKET BBIXOJUTH 3@ BpeMs >KU3HU MOPOAUBUIMX UX IporpaMM. OObIYHO Takue 0OBEKTHI ABISIOTCS 4aCThIO
HEKOW JIOJITOBPEMEHHOW OOBEKTHOW CTPYKTYpBI, TIOATOMY BOIIPOCHI MX JKU3HH M CMEPTH OTHOCATCS CKOpee K
HOJIMTUKE COOTBETCTBYIOIIEH OOBEKTHO-OPUEHTHPOBAHHOM 0a3bl JaHHBIX. B Takux cucremax Juis obecriedeHus
JOJITOW JKWU3HU HAaWOOJIee MPHHSAT TOJIXOJ Ha OCHOBE IOCTOSHHBIX '"TOJMENIMBAeMBIX KiacCoB". Bce OOBEKTHI,
KOTOPBIM MbI XOTUM 00€CIEUUTh OJITYIO )KU3Hb, JOJKHBI HACIEI0BATh OT ATUX KJIACCOB.

3.2. OTHOLIECHHUS MEKAY 00bEeKTaAMU
Tunbl OTHOLIEHU I

Camu 1o cebe 00BEKTHI He MPEICTaBIIAI0T HUKAKOr0 MHTEPECa: TOJIBKO B IIPOLIECCE B3aUMOJICHCTBUS 00BEKTOB
peannzyercss cucrema. Ilo Belpaxkenuto Huranca: "Bmecto mnporeccopa, 0€33aCTEHUYMBO IE€PEMAJIbIBAIOIIETO
CTPYKTYpbI JaHHBIX, MBI TIOJTy4aeM COOOIIECTBO XOPOIIO BOCIUTAHHBIX OOBEKTOB, KOTOPHIE BEXKIUBO MPOCST APYT
apyra o6 yciyrax" [13]. Camoner, mo onpeaeneHno, ""COBOKYITHOCTh 3JIEMEHTOB, KKIBIH M3 KOTOPHIX IO CBOEH
HPUPOJIE CTPEMUTCS YNacTh Ha 3€MJII0, HO 3a CYET COBMECTHBIX HEMPEPHIBHBIX YCWJINMH MPEO0JIEBAIOIINX 3Ty
tenaeHro" [14]. On netut TonbpKO 6J1arogapsi COTJIaCOBAaHHBIM YCHIMSM CBOMX KOMIIOHEHTOB.

OTHomIeHusT ABYX JIOOBIX OOBEKTOB OCHOBBIBAIOTCS Ha MPEIMNONOKEHHUSAX, KOTOPBIMH OJUH o0sagaer
OTHOCHUTEIIBHO APYTOro: 00 onepanusix, KOTOpble MOXHO BBIIIOJIHATD, U 00 0’KujaeMoM rnoBeaeHun. OcoObli HHTEpeC
Uil OOBEKTHO-OPUEHTUPOBAHHOTO aHajdM3a M TNPOEKTHPOBAHUS NPEACTABISAIOT JBa TUIA HEpapXUUECKHX
COOTHOIIEHUI 0OBEKTOB:
® CBS3M;

e arperanus.

ZaiineBunl 1 CTapk Ha3Ballu ATH JIBa TUIA OTHOIIEHWN OTHOIICHUSMH CTapIIMHCTBA U "POJIUTENH/TIOTOMOK"
cooTBeTCcTBeHHO [15].

Cas3n

CemanTuka. Mbl 3aMMCTBYeM MOHATHE CBsi3U y PymOaxa, KOTOphIi onpenenser ero kak "(Qpu3ndeckoe Uiu
KOHIIETITYyaJIbHOE COeIMHEHHE MexX Ty oObekTaMu" [16]. OOBEKT COTpyAHUYAET C APYTUMH OOBEKTaMH Yepe3 CBS3H,
COEIMHSIOINE er0 C HUMHU. J[pyruMu cioBaMu, CBSI3b - 3TO CIeHU(UYECKOE COTIOCTaBICHHE, Yepe3 KOTOPOE KIHEHT
3arpalnBaeT yciayry y o0beKTa-cepBepa WK 4epe3 KOTOpoe OJIMH OOBEKT HAXOJUT MyTh K APYTOMY.

Ha puc. 3-2 moka3aHO HECKOJBKO pa3HbIX cBsizei. OHM OTMEUEHBl JIMHUSIMH M O3HA4YalOT Kak Obl MyTH
npoxXokJaeHus cooOmeHuil. Camu cooOOIIeHUsT MOKa3aHbl CTPeJIKaMH (COOTBETCTBEHHO WX HAMpaBJICHUIO) U
noMeueHbl nMeHeM ornepanuu. Ha pucynke oobsext aController cesizan ¢ nByms oobekTamu kiacca Displayltem
(oOBekThI 8 u b). B cBoro ouepenp, 00a, BeposiTHO, CBsi3aHbI ¢ aViEW, HO HaM OblJla UHTEPECHA TOJIBKO OJIHA U3 ATHX
cBsa3eil. ToIbKO BAOJb CBSI3U OJIMH OOBEKT MOXKET MOCIATh COOOIIEHNE APYTOMY.

CBs13b MEXly 00bEKTaMH U Iepejaua COOOIEHHH OOBIYHO OTHOCTOPOHHSS (KaK Ha PUCYHKE; XOTS TEXHUYECKU
OHa MOJeET ObITh U B3auMHOM). Kak Mbl yBUIUM B r1aBe 5, mo00HOE pa3zesieHue npaB U 00SI3aHHOCTEH TUITUYHO
JUISL XOPOILIO CTPYKTYPHUPOBAHHBIX 00BEKTHBIX cucTeM [Ha camoM zene opranuzanusi 0ObeKTOB, TOKa3aHHAs Ha PHC.
3-2, BCTpedaeTcs HACTONBKO YacTO, YTO €€ MOXKHO CUMTaTh THUIIOBBIM NPOEKTHBIM perieHueM. B Smalltalk
aHaJIOTHYHBINA MexaHu3M u3BecTeH kak MVC, model/view/controller (moaens/npencrasnenue/konTpoiuiep). Kak Mot
YBUIMM B CIIEAYIOLICH Ii1aBe, XOPOILIO CTPYKTYPHUPOBAHHBIE CUCTEMBI HIMEIOT MHOT'O TaKUX OMO3HABAEMBIX THUIIOBBIX
pelieHuit]. 3aMeTbTe TakXkKe, YTO XOTs IepelaBaeMoe COOOIICHNE HHUIMATU3UPOBAHO KIMEHTOM (B JaHHOM Ciydae
aController), nanusie nepemarorcs B oboux HampapieHusx. Hanpumep, korma aController Bei3siBacT oneparuio
move JJIs IEPEChUTKU TaHHBIX OOBEKTY a, JaHHBIE MEPEIAlOTCs OT KIMEHTa CEpBEPY, HO MPH BHIMOIHEHUH ONepaluu
isUnder nax o6bexToM b, pesysabrar mepemaercs ot cepBepa KIHCHTY.
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Y4acTBys B CBS3HM, 00bEKT MOXKET BBITIOIHATH OJHY U3 CIECIYIOMINX TPEX POJIeH:
e AkTtep [ACtOr - 3T0 AesATeNb, UCIIOTHUTENb. A MCIIOJHUTEIb POJICH, 3TO U €CTh akTep. - [Ipumeu. pen.].
OOBEeKT MOXKET BO3CHCTBOBATh HA IpyrHue OOBEKThl, HO CaM HHUKOTJa He MOJBEpraeTcsi BO3JACHCTBUIO
JIpYTuX 0OBEKTOB; B OMPEICTICHHOM CMBICIIE 3TO COOTBETCTBYET IMOHSITUIO aKTUBHBIN OOBEKT.

aController

S

islnd
isnder(} b : Displayltem

Puc. 3-2. Csasu.
e CepBep. OObEKT MOXKET TOJBKO IMOJABEPraTbCs BO3ACUCTBUIO CO CTOPOHBI JIPYTUX OOBEKTOB, HO OH
HUKOT'Ia HE BBICTYIIAET B POJIH BO3JCHUCTBYIONIETO OOBEKTA.
e AreHT. Takoii 00bEKT MOXET BBICTYIaTh KaK B aKTUBHOM, TaK U B TACCUBHOM POJIH; KaK MPaBUIIO, OOBEKT-
areHT CO3/Ja€TCs I BBIIIOJHEHUS Ollepalvii B HHTEpecax KaKoro-inbo o0beKTa-akTepa Uilu areHTa.

Ha puc. 3-2 o6wext aController BeicTymaer kak akTep, 00bEKT & - Kak areHT U 00beKT aView - Kak cepsep.

BriiepkuBasi Halll CTHITb, MBI OIIMCATIM HEKOTOPBIE U3 ONepaIfii BUPTYAIbHBIMHU, TaK KaK OXKHJIAEM, YTO 3TOT
KJ1acc Oy/IeT UMETh MOJIKIIACCHI.

Ha camoM niene B cMbIciie IOBEACHUSI HAM HAJ[0 HEYTO OOJIbIIEe, YeM IMPOCTO 3aBUCHMOCTh TEMIIEPATypPhI OT
Bpemenu. [lyctb, Hampumep, U3BECTHO, 4TO Ha 60-if MUHYTe MO KHa OBITH JOCTUTHYTa Temmepartypa 250°F, a Ha
180-ii - 150°F. CnpammBaercsi, Kakoi oHa T0JbKHA OBITh Ha 120-i MuHyTe? DTO TpeOyeT TMHEHHON HHTEPITOIISIINH,
TaK 4To TpedyeMoe 0T abCTPAKIIMK MOBEJCHUE YCIOKHSIETCS.

Cunxponnzanms. Koria onuH 00beKT OCHUIAET MO CBSA3H COOOIIEHNE IPYTOMY, CBSI3aHHOMY C HUM, OHH, KaK
TOBOPSAT, CHHXPOHU3UPYIOTCS. B cTporo mocnenoBarenbHOM NMPHIIOKEHUM CHHXPOHU3AIMS 0OBEKTOB U COCTOUT B
3amycke Metojia (cM. Bpe3ky Huxke). OJHako B MHOTOIIOTOYHOM CHUCTEME OOBEKTHI TPEOYIOT OoJiee M3OIIPEHHON
CXEMBI Ilepe1aur COOOIEHHUH, YTOOB! pa3pelInTh MPOOIEMbl B3AUMHOI'O HCKITFOUEHUS, TUITHYHBIE 171 HapaJljebHbIX
cucTeM. AKTHBHBIE OOBEKTHI CaMU IO ceOe BBITONHAIOTCS KaK IMOTOKH, TIOATOMY NMPHUCYTCTBHE APYTHUX aKTUBHBIX
00BEKTOB Ha HUX OOBIUHO HE BiuseT. Eciu ke akTUBHBIN OOBEKT UMEET CBSI3b C MTACCUBHBIM, BO3MOKHBI CIIETyIOIINE
TPU NMOAX0/1a K CHHXPOHHU3AINH:

e [IlocnenoBaTenbHbIi - CEeMaHTHKa NACCHUBHOIO O0bEKTa OOeCneuyMBaeTcs B HPUCYTCTBHUU TOJBKO OJIHOTO
aKTUBHOTI'O TIIpoILECCa.

e 3anMIIeHHBIN - cCEeMaHTHKa TACCUBHOT0 00BbEKTa 00eCeynBaeTcsl B MPUCYTCTBUM MHOTHX ITOTOKOB yTIpaBJICHUS,
HO aKTHBHbIE KJIMEHTHI JIOJKHBI JOTOBOPUTHCS M 00E€CTIEYNTh B3aUMHOE UCKITIOUEHHE.

e CHUHXpOHHBIN - CEMaHTHKa AaCCUBHOIO 00bekTa o0ecreunBaeTcs B IPUCYTCTBUN MHOTUX ITOTOKOB YIIPaBIEHUS;
B3aMMHOE UCKIIIOUEHHE 00EeCTIeYMBAET CEpPBEP.

Bce 00bexThl, onucanHble B 3TOH I1aBe, ObUIM TOCeI0BaTEIbHBIMU. B riiaBe 9 Mbl paccMOTpUM OCTaJIbHbBIE
BapuaHTHI OoJiee MoaApoOHO.

Arperaunus

CemanTuka. B To Bpems, kak cBs31 0003Ha4al0T paBHOIIPABHBIE UJIH "KIIMEHT-CEpPBEPHbIE" OTHOIIECHUS MEXTY
00BEKTaMH, arperanusi ONKCHIBAET OTHOLICHHS LEJIOr0 W 4YacTH, MPUBOASIIME K COOTBETCTBYIOIIEH HepapXuu
00BEKTOB, MPHUYEM, Ui OT LIEJOro (arperara), Mbl MOXKEM NPHUATH K €ro yactaM (arpubyram). B sTom cmbicie
arperamus - ClelHaIn3uPOBAHHBIA YaCTHBIN ciy4ait accormanuu. Ha puc. 3-3 o6wext rampController umeer cBsizb
¢ oowexkToM growingRamp u atpubyT h knacca Heater (narpeBarens). B nannom ciyuae rampController - nenoe,
a h - ero gacte. [Ipyrumu cioBamu, h- gacte cocrossaus rampController. Mcxoas uz rampController, moxuo
HalTH COOTBETCTBYIOIIMI HarpeBarenb. OnHako o h Henb3st HaiiTh cojieprkaluii ero 00beKT (Ha3bIBAGMBIN TaKKe
€ro KOHTEHHEPOM), €CIIH TOJIKO CBEICHHS O HEM HE SBJISIFOTCS CIIyYallHO YacThi0 COCTOsTHHUS h.
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growingRamp
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h : Heater

Puc. 3-3. Aepecayus.

Arperaius MOKeT 03Ha4aTh (PU3MUECKOE BXOXKICHHE OJJTHOTO 00BEKTa B IPYTOii, HO HE 00s3aTenbHo. Camorer
COCTOMT M3 KpPbUIbEB, JBUTaTesel, maccu W nmpouux yacteil. C Ipyroil CTOPOHBI, OTHOILIEHUS aKI[MOHEpa C ero
AKIHUSMH - 3TO arperaiws, KOTopas He peIycMaTpuBaeT (pU3NIecKoro BKIFOYCHHS. AKITMOHEP MOHOIIOJIBHO BIIACET
CBOMMHM aKIMSIMH, HO OHM B HEro He BXOIAT (pu3myecku. DTO, HECOMHEHHO, OTHOIICHHE arperaiuu, HO CKopee
KOHIIETITYyaJIbHOE, YeM (hu3UYecKoe 10 CBOEH MpHupoe.

Bribupas oqHO M3 IBYX - CBSI3b WJIM arperamuio - HaJ0 UMETh B BUAY cieayiomiee. Arperanus HHOT/A
MMPpEAIIOUYTUTCIIBHCEC, MMOCKOJIBKY MO3BOJISICT CKPBIThH YaCTH B LICJIIOM. I/IHOFI[a HaO60p0T MNpEaAIIOUYTUTCIIBHCE CBA3H,
MOCKOJIbKY OHU ci1a0ee U MeHee OrpaHuYuTeNbHbI. [I[puHuMas perienue, HaJ0 B3BECUTH BCE.

OOmbexT, ABIAommiicss arpuOyToM Ipyroro o0beKTa (arperara), MMeeT CB3b CO CBOMM arperaroM. Yepes oty
CBSI3b arperaT MOXKeT MOChIIaTh €My COOOILIEHUS.

3.3. IlIpupoaa kiaccos

UYrto Takoe kiacc?

[TonsTs kmacca W 00BEKTa HACTOIBKO TECHO CBSI3aHBl, YTO HEBO3MOXKHO TOBOPUTH 00 OOBEKTe
0C30THOCUTEIIFHO K ero Kiaccy. OHAKO CYIIECTBYET BAKHOE Pa3IMuMe 3TUX JIBYX MOHIATHH. B TO BpeMs kak 00beKT
0003Ha4YaeT KOHKPETHYIO CYIIHOCTh, OMPEICICHHYI0 BO BPEMEHU M B IPOCTPAHCTBE, KIACC OMpPENENsieT JIMIIb
a0CTPaKIIMIO CYIIECTBEHHOTO B 00beKTe. TakuM 00pa3oM, MOKHO TOBOPUTH O Kiiacce "Mitekonuraromnue", KOTOPBIN
BKIIIOUAET XapaKTePUCTUKU, OOIIME ISl BCeX MIIEKOMUTarommXx. J[ms yka3zaHuss Ha KOHKPETHOTO MpEACTaBUTENS
MJIEKOMTUTAIOIMNUX HE0OX0IUMO CKa3aTh ""9TO - MileKomHUTaromee" uin "To - MiieKkonuTaromiee".
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Knacc npeocmaensem nabop ob6vekmos, komopwvie obaaoarom oowel Cmpykmypou U 00UHAKOBLIM HOBEOEHUEM.

B 00menoHsATHBIX TEPMUHAX MOXKHO JaTh CIEAYIOLIee ONpeaesieHle Kiacca: "Tpyma, MHOKECTBO WM BHU]L C
o0LIMMH CBOMCTBAMHU WJIM OOILIUM CBOWCTBOM, PA3HOBUIHOCTSAMH, OTIMYUSMHU MO Kau€CTBY, BO3MOXKHOCTSIMH WIIH
ycnoBusiMu" [17]. B koHTEKCTE 00bEKTHO-OPUEHTHPOBAHHOTO aHAIM3A JIAJANM CIIEAYIOIIee ONMpeeieHre Kilacca:

Knacc - amo nexoe mmosicecmeo 06vekmos, umerowux oougyo CmpyKkmypy u ooujee nogeoeHue.

JIr06011 KOHKPETHBIN OOBEKT ABISAETCS MPOCTO IKZEMILIAPOM Kitacca. Uto xe He siBisieTcs kiaccoM? OObEKT He
ABIISIETCS KJIACCOM, XOTS B JAJIbHEHUIIIEM MBI YBUJIUM, YTO KJIACC MOXET ObITb 00beKTOM. OOBEKTHI, HE CBSI3aHHBIE
OOITHOCTBIO CTPYKTYPHI M TIOBEJICHUS, HEJIB3s1 O0OBEAMHHUTH B KJIACC, TAK KAK MO OMPEACIICHUIO OHU HE CBS3aHBI MY
co00l HUYEM, KPOME TOTO, YTO BCE OHU OOBEKTHI.


http://sdm.viptop.ru/articles/booch/liter.htm#3.17
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BaxxHO OTMETUTBb, YTO KIAcChl, KaKk HUX T[OHUMAIOT B OOJBIIMHCTBE CYIIECTBYIOIIUX S3BIKOB
IPOrpaMMUPOBAHUs, HEOOXOAMMBI, HO HE JOCTATOYHBl JIs JEKOMIIO3ULUHM CJIOXKHBIX cucTeM. Hekortopsle
abCTpaKIIMU TaK CJIOXKHBI, YTO HE MOTYT OBITh BBIpRXKEHBI B TEPMHUHAX MPOCTOTO OMHCcaHus kiacca. Hampumep, Ha
JIOCTaTOYHO BBICOKOM ypOBHE a0CTpakLuu rpaduueckuii uHTepdeiic noip3oBaress, 0a3a JaHHbIX UM CUCTEMA y4eTa
KakK 11eJI0€, 3TO SIBHBbIE OOBEKTHI, HO HE KJIacChl [MOKHO TONBITATHCS BHIPA3UTh TaKue aOCTPaKIUU OJHUM KJIACCOM,
HO ITOBTOPHOM MCIIOJIB3yEMOCTH U BO3MOYKHOCTH HACJIEIOBAHUSA HE MOIyduTcs. MiMeTs rpoMo3axuil uurepdeiic -
I10Xast IPAKTHKA, TaK KaK OOJIBIIMHCTBO KJIMEHTOB UCIIOJIb3YET TOJIBKO Mallylo €ro 4acTh. bonee Toro, usmeHenue
OJIHOM YacTH 3TOr0 TMIaHTCKOro MHTepdelica TpeOyeT OOHOBIEHUS KaXKAO0TO M3 KIMEHTOB, HE3aBUCUMO OT TOTO,
3aTPOHYJIO JM €r0 3TO M3MEHEHHE IO CYTH. BIIO)KEHHOCTh KJIACCOB HE YCTpPaHAET ATUX MPOOJIeM, a TOJIBKO
oTKJaabBaeT ux]. Jlydme cuuTarh HMX HEKMMU COBOKYIHOCTSMM (KJIACT€paMM) COTPYAHHUYAIOIIUX KIIACCOB.
CrpaycTpyll Ha3bIBaeT Takue KiacTepsl KomrnoHeHTamu [18]. Mel ke, Mo nmpuvrHaM, KOTOpbIe OYIyT OOBSICHCHBI B
ry1aBe 5, Ha3bIBa€M TaKue KJIacTephbl KATErOpUsAMHU KJIACCOB.

Hurepdeiic u peaanzanus

Meiiep [19] u Craiinepc [20] BbicKa3anu u1er0 KOHTPAKTHOTO TPOTrPAMMHUPOBAHHS:

0oJbIIME 33]a41 HAJ0 Pa3/IeIUTh HA MHOI'O MAJICHbKUX U NEPENOPYUUTh UX MEJIKUM cyOnoapsaunkaM. Hurne
9Ta ujiest He MPOosBIsAeT cedsl Tak APKO, KaK B IPOEKTUPOBAHUH KJIACCOB.

[lo cBoeil mpupojne, Kiacc - 3TO IeHEPAIbHBIM KOHTPAKT MEXAY abcTpakuued M BCEMU €€ KIMEHTAMHU.
Bripazurenem o00s3aTeNbCTB Kjlacca CIYKUT ero HHTepdeiic, mpuuyeM B S3bIKaX C CHJIBHOW TUNM3aLMER
NOTEHIMAJIbHBIE HAPYIICHUS! KOHTPAKTa MOXXHO OOHAPYKHUTh YK€ Ha CTAIUN KOMITUIISAIIUH.

Wnes KOHTPAaKTHOrO MNPOTrPaMMHUpPOBAHMS NPUBOJUT HAC K PA3TPAaHUUYECHUIO BHELIHEro O0JIMKa, TO €CTh
uHTep(deiica, 1 BHYTPESHHETO yCTPOWCTBA Kilacca, peaim3anuu. | 1aBHoe B mHTepdeiice - 0OBsIBICHUE ONEpaIuii,
HOJIEP’)KUBAEMBIX 3K3eMIUIIpaMu kiacca. K HeMy MOXHO 100aBUTh OOBSBICHUS JIPYTUX KJIACCOB, MEPEMEHHBIX,
KOHCTAHT ¥ UCKJIFOUUTEIbHBIX CUTYaLUH, YTOUHSIOINX a0CTPaKIHMIO, KOTOPYIO KJIacc JOJKEH Bblpaxars. HanpoTus,
peanu3alus Kiacca HMKOMY, KpOME Hero camoro, He uHTepecHa. [lo Oonblueil yactu peanusanusi COCTOMT B
OTIpeNIeICHNH OTepaIiii, 0ObSIBICHHBIX B MHTEpdeEiice Kiacca.

MBI MOXkeM pa3aenuTh uHTepdeiic kiacca Ha TPU YacTH:

e OTKpHITYIO (publiC) - BUANMYIO BCEM KIIMCHTAM;
e 3amuuIeHHY!o (protected) - BUANMYIO caMOMy KJlacCy, €ro mojkiaccaM u apy3bsam (friends);
® 3aKpBITYIO (private) - BUAMMYIO TOJIBKO CAMOMY KJIAacCy U €ro Jpy3bsM.

Pa3nble A3bIKM pOrpaMMHpOBaHUS MPETyCMATPUBAIOT pa3iiMuHble KOMOMHAIMU ATUX YacTeil. PazpaboTuunk
MOJKET 3aaTh IIpaBa JOCTYIa K TOW MM MHOM YacTH Kjacca, ONPEAEIUB TEM CAMbIM 30HY BUIUMOCTHU KIMEHTA.

B wactHocTH, B C++ Bce Tpu nepeuncIeHHbIX YPOBHS JOCTYyNa ONpeAestoTcs sIBHO. B onoiaHeHne kK atomy
€CTh €IlIE€ U MEXAHU3M JPY3€H, C IIOMOIIBI KOTOPOro MOCTOPOHHUM KJIaCCaM MO>KHO IIPEJOCTaBUTH NPUBUIIETUIO
BUJIETh 3aKPBITYIO U 3alllUIIEHHYIO0 00slacTu Kiacca. Tem caMblM HapyIllaeTcss MHKAMCYJSIUs, 03TOMY, KaK U B
XKHU3HH, ApYy3eH Ha/lo BEIOMpATh 0cTOpOXkHO. B Ada 00BsiBI€HUS MOTYT OBITh ClI€NIaHbl 3aKPBITBIMU UM OTKPBITHIMH.
B Smalltalk Bce nepemenHble - 3aKphIThI, @ METOIBI - OTKPBITHL. B Object Pascal Bce mos u onepanun OTKPBITHL, TO
€CTh HMKaKoW MHKancymsauuu HeT [Peus uzmer o crapeix Bepcusx Object Pascal - IIpum. penakropa-2]. B CLOS
0000111eHHBIE (DYHKIIUU OTKPBITHI, @ CIIOTHI MOTYT OBITh 3aKPBITHIMH, XOTSl Y3HATh UX 3HAYEHUSI BCE PABHO MOKHO.

CocrosiHre 00beKTa 3a/1aeTCs B €ro KJlacce 4epe3 ONpeIeeHUs] KOHCTAHT UM ePEMEHHBIX, TOMEIIaeMble B
€ro 3allMIIeHHON WM 3aKphITOMl 4yacTh. TeM caMblM OHU WHKAICYJIMPOBAaHbI, U UX MU3MEHEHHUS HE BIUSIOT Ha
KJIMEHTOB.

BuumarenbHbIi 4yuTaTENh MOXET CIPOCUTH, IOYEMY K€ IMIpe/CTaBlIeHHE OO0bEeKTa OIpeaeseTcs B
uHTEepQECHOM YacTH Kiacca, a HE B €ro peanu3auuu. [I[puyMHBI YUCTO NMpakTHUECKUE: B NMPOTUBHOM cCiydae
MOHAJI0OOUITNCH Obl 00bEKTHO-OPUEHTHPOBAHHBIE TPOIIECCOPHI WIIK OUYE€Hb XUTPOYMHBIE KOMITUIISITOPHI.
7KM3HeHHBIH IUKJ Kj1acca

B noBeneHun mpocThIX KJIacCOB MOXKHO pa3o0paThCsi, M3ydas OIepaluu UX OTKphITON yactu. OJHaKO
noBe/IeHHe 0oJiee MHTEPECHBIX KJIACCOB (TaKoe Kak mepeMelneHne oobekTa kiacca Displayltem wmu cocraBnenne
pacrimcaHust Ui dK3emIuapa kiaacca TemperatureController) BkirodaeT B3aMMOAEHCTBHE Pa3HBIX OIEPAIlHid,
BXOZSIIUX B Kiacc. Kak yxe roBopuiiock BbIIe, 00BEKTHl TAKUX KJIACCOB ICHCTBYIOT KaK MaJIeHbKUE MAIIUHBI, YACTH
KOTOPBIX B3aUMOJICHCTBYIOT JIpYT € IPYI'OM, U TaK KaK BCe Takhe 0OBEKTHI MIMEIOT OJJHO U TO K€ IMOBEACHUE, MOXKHO
UCIIOJIb30BaTh KJIACC JJIsl OMUCAHUS MX OOIIel CeMaHTHKH, YHOPsIOUYeHHON MO BpeMeHH U coObiTusiM. Kak Oyner
IIOKa3aHO B IJIaB€ 5, Mbl MOXEM OIUCBIBATH JWHAMMKY MOBEACHUS OOBEKTOB, MCIOJIb3YysS MOJEIb KOHEYHOTO
aBTOMAara.

3.4. OTHOLIEHUSI MEXKAY KJIacCaMHU
Tunol oTHOMIEHUI


http://sdm.viptop.ru/articles/booch/liter.htm#3.18
http://sdm.viptop.ru/articles/booch/liter.htm#3.19
http://sdm.viptop.ru/articles/booch/liter.htm#3.20
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PaccMoTpuM CXOACTBa W Pa3inuuusi MEXIY CICIYIOIIMMH KJIacCaMU: IBEThI, MAPTAPUTKU, KPACHBIC PO3BI,

JKENTHIC PO3BI, JIEMECTKHA U O0KBH KOPOBKH. MBI MOKEM 3aMETUTh CIICAYIOIIEE:

e MaprapuTka - IIBETOK.

e Po3za - (Ipyroii) mBETOK.

e KpacHas u xenrast po3bl - pO3bI.

e JlemecTok SABIISICTCS YaCThIO 0OOHMX BHIOB I[BETOB.

e bBoXbU KOPOBKH MUTAIOTCS BPESIUTEISIMH, TOPAKAIOIIMMHA HEKOTOPHIC IIBETHI.

W3 3TOT0 MpocTOTOo NMprMepa CIeayeT, 4TO KIacChl, Kak B 00BEKTHI, HE CYIIECTBYIOT U30JIMPOBAaHHO. B Kakmoun
npoOJIeMHOI 00IacTH KIII0UeBble a0CTPaKIMU B3aUMOJICHCTBYIOT MHOTMMH HHTEPECHBIMU CIOCOOAaMH, YTO MBI U
JOJKHBI OTPasuTh B poekTe [21].

OTHoMIeHUST MEXKTy KJIaCCaMH MOTYT O3Ha4aTh OJHO W3 ABYX. BO-TIEPBBIX, Y HUX MOXET OBITh 4TO-TO oOIIIee.
Hampumep, u MaprapuTKu, ¥ PO3bI - 3TO PA3HOBUIHOCTH IIBETOB: U T€, M APYTHE UMEIOT IPKO OKPAIICHHBIE JICTIECTKH,
HCITyCKAIOT apoMarT U Tak Jiajnee. Bo-BTOPBIX, MOXKET OBITh KaKasi-TO CEMaHTHUYECKas CBs3b. Hampumep, KpacHbIC pO3bI
OoJIbIIIE TTOXO0XKU Ha JKENIThIE PO3bI, YeM Ha MaprapuTku. Ho Mexnay pozamu U MaprapuTkaMu O0JbIIe oOIIero, yemM
MEX]Ty IBETaMU U JICTIECTKaMu. TakKe CyIecTByeT CAMOMOTHYECKAs CBSA3h MEXKTy [[BETaMU U 00)KbHUMH KOPOBKAMHU:
00bU KOPOBKHU 3aIIUIIAIOT LIBETHI OT BPEIUTENECH, KOTOPBIE, B CBOIO OYEPE/lb, CIY>KAT MUILEH O0KBUM KOPOBKAM.

W3BecTHBI TpW OCHOBHBIX THIIA OTHOIICHHHA MeEXay KiaccamMu [22]. Bo-mepBbIX, 3TO OTHOLICHHE
"o0obmenue/cnenuanu3anua” (obiiee U yacTHOE), U3BeCTHOE Kak "is-a". PO3bl CyTh IIBETHI, YTO 3HAYUT: PO3bI
SBJISIFOTCSL CIICIIUAIM3UPOBAHHBIM YaCTHBIM CIIy4yaeM, MoJKiIaccoM Oosiee oliero kiaacca "usersl”. Bo BTOpBIX, 3TO
oTHomeHue "menoe/ yacte'", n3BecTHoe Kak "part of"'. Tak, JerecTku SBISIFOTCS Y4acThiO IIBETOB. B-TpeThux, 3TO
CEMaHTHYECKHE, CMBICTIOBBIC OTHONICHHMS, acconmanuu. Hampumep, 60KbH KOPOBKH aCCOIMUPYIOTCS C I[BETAMU -
XOT#1, Ka3aJ10Ch ObL, YTO Y HUX 00111ero0. Min BOT: po3bl U CBEUH - U TO, ¥ APYTO€ MOKHO UCTIOIB30BATh U1 YKPAIICHHS
croa.

SI3BIKM TTpOrpaMMHUPOBAHUs BEIPAOOTAIM HECKOJIBKO OOITUX MOAXOA0B K BBIPAKCHHIO OTHOIICHUH 3THX TPEX
TUTIOB. B 4acTHOCTH, OOJIBIIMHCTBO 00BEKTHO-OPHEHTHPOBAHHBIX SI3BIKOB HETIOCPEICTBEHHO TOICPKUBAIOT Pa3HbIC
KOMOHMHAIIMY CIEeIYIONINX BUOB OTHOIIECHUI:
accoranus
HacJIeI0BaHHE
arperamus
HCITOJIb30BaHNE
WHCTAHIIMPOBAHHE
MeTaKJIacc.

ATNBTEpHATUBOI HACIENOBAaHUIO SBJSETCS JENeTUPOBAaHUE, MPU 3TOM OOBEKTHl PACCMATPHUBAIOTCS Kak
MIPOTOTHITBI, KOTOPBIE JCIETHPYIOT CBOE IOBEJICHUE POJCTBEHHBIM UM OOBekTaM. TakuM 00pa3om, Kiacchl
CTaHOBSTCS He HYKHBI [23].

W3 mectn nepeynciieHHbIX BUOB OTHOIICHHWI Hanboyiee OOIUM M HEONPEACTICHHBIM SBIISCTCS] aCCOIMAIIHSL.
Kak mbl yBUIMM B T1aBe 6, OOBIYHO aHAIUTUK KOHCTATUPYET HATUYHUE ACCOLMAIIMU U, TIOCTETICHHO YTOYHSS MIPOEKT,
MIpEeBpaIaeT €e B KaKy-TO 00Jiee CIeIuaTn3upPOBAaHHYIO CBS3b.

HacnenoBanue, BeposTHO, ClIelyeT CUUTATh CAMBIM HHTEPECHBIM ceMaHTHUeCKd. OHO BBIPAKAET OTHOIICHHE
obmero u yactHoro. OpHaKo, MO HAIIEMy OIBITY, OJHOTO HACIEIOBAaHUS HEIOCTATOYHO, YTOOBI BHIPA3UTH BCE
MHOT000pa3ue BIEeHUI 1 OTHOILIEeHUH ®u3HU. [Toe3Ha Takxke arperaius, OTpaskaroiasi OTHOIIEHUS [1EeJ0r0 U YacTh
MEXIYy JK3eMIUBIpaMu KiaccoB. HenmuimHe m00aBUTH OTHOIICHHWE HWCIOJIB30BAHUSA, O3HAYAIOIIEC HATMYHUE CBS3H
MEXIy dK3eMIuIsipamMu kiaccoB. Mmes neno c si3pikamu Ada, Eiffel u C++, Ham He 000 THCH O€3 WHCTAaHITUPOBAHUS,
KOTOpO€, MOJA00HO HACIEeAOBaHUIO, SIBISIETCS CHENU(PUIECKONH Pa3HOBUAHOCTHIO 0000meHus. "MeTtakiaaccoBbie"
OTHOIIEHHUS - 3TO HEYTO COBEPIIEHHO MHOE, B SIBHOM BHJIe BCTpeuarouieecs: Toiabko B s3bikax Smalltalk u CLOS.
Mertakiacc - 3T0 KJacc KJIacCOB, YTO MO3BOJISIET HAM TPAKTOBATh KIACChl KaK OOBEKTHI.
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Puc. 3-4. Accoyuayus.
Acconpanus
MomHocTh. B mpeapiayiieM npumepe Mbl MMEIM accouuanuio "oguH Ko MHOruMm". TeM cambiM MBI
0003HaYMIIN €€ MOIIHOCTh (TO €CTh, TPy0O0 TOBOPSI, KOJIMYECTBO YUYACTHUKOB). Ha mpakTuke BaXKHO paznuvarh TpU
CiTy4asi MOIITHOCTH aCCOITUAIINN:
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e "omMH-K-OgHOMY"
e "omuH-KO-MHOI'UM'"
e ""MHOTME-KO-MHOTHUM'".

OtHomenue "oauH-K-0AHOMY'" 00O3HAYaeT OYEHb Y3KYIO0 accouuanuio. Hampumep, B po3HMYHOM cucTEeMeE
IpoJaXk IMpUMEPOM Moria Obl ObITh CBsA3b Mexay Kiaaccom Sale m xmaccom CreditCardTransaction: kaxkmas
MpoJIaXka COOTBETCTBYET POBHO OJJHOMY CHSITHIO JICHET C JAHHOW KPEeIUTHOM KapTouku. OTHOIIEHHE "MHOTHE-KO-
MHOruM" Toke Hepenku. Hampumep, kaxnpiii o0bekT kimacca Customer (mokymaTellb) MOXET HHHIIMHPOBATH
TPaH3aKIMIO C HECKOJIbKMMHU 00beKTaMu Kiiacca Saleperson (ToproBulid areHT), U KaXIblii TOPTOBBIA areHT MOXET
B3aMMOJICHICTBOBATh C HECKOJBKUMHU IMOKynaTensiMu. Kak Mbl yBUIUM B IJ1aBe 5, BCe TPU BHJIa MOIIHOCTH HMEIOT
Pa3HOTo poja Bapualuu.

HacaenoBanue

OauHovHoOe HacjegoBaHme. [lonpocTy roBops, Hacl€JOBaHUE - 3TO TAKOE OTHOILIEHUE MEXIY KJIacCaMH,
KOIJla OJMH KJIacC MOBTOPSIET CTPYKTYpPy U IMOBEJCHHE APYroro kiacca (OAMHOYHOE HACJIEIOBAaHHUE) WIH JIPYTUX
(MHOXECTBEHHOE HacienoBaHue) kiaccoB. Kilace, cTpykTypa U NOBEIEHHE KOTOPOTO HACIEIYHOTCS, HA3bIBAETCS
cynepkiaccom. Tak, TelemetryData. sisisercs cynepkiaccom st ElectricalData. ITpousBomblii 0T cynepkiacca
KJIaCC Ha3bIBa€TCs IMOAKIACCOM. DTO O3HAYAET, YTO HACJIEIOBAHUE YCTAHABIMBACT MEXIY KJIaccaMU HEpapXHIo
obrrero u yactHoro. B atom cmeicie ElectricalData siisiercst 6oiee crienuaan3upoBaHHBIM KJIaccoM 0oJiee 00Iero
TelemetryData. Mbl yxe BUIEITH, 4TO B MOJKIACCE CTPYKTYpa U MOBECHUE UCXOIHOTO CYIEePKIIAcca IOMOTHIFOTCS
U mepeomnpeaenstorca. Hamuyne MexaHu3ma HacjielIOBaHUS OTIMYAET OOBEKTHO-OPUEHTHUPOBAHHBIC SI3BIKU OT
00BEKTHBIX.

[Tonknacc OOBIYHO pacIIMpSET WM OTPAHMYMBACT CYLIECTBYIOUIYID CTPYKTYpy M TIOBEICHHE CBOETO
cynepkiacca. Hampumep, momkiacc GuardedQueue moxer 100aBisTh K IOBEISHHIO cyrepkiacca Queue
orepaiu, KOTOpbIe 3aIIUIIAI0T COCTOSIHUE O4epean OT OAHOBPEMEHHOTO M3MEHEHHUS HECKOJIBKMMH HE3aBUCUMBIMU
notokamu. OOpatHeiii npumep: nozakinace UnselectableDisplayltem moxeT orpaHu4uTh TMOBEICHHE CBOETO
cynepkiacca Displayltem, 3anpetus BbiiesieHre 00beKTa Ha SKpaHe. YacTo MOIKIACCH ISNA0T U TO, U IPYTroe.

OTHOIIeHUsT OJMHOYHOTO HAacJIeq0BaHus OT cyrepkiacca TelemetryData nokaszansl Ha puc. 3-5. Ctpenku
0003HAaYaI0T OTHOIIEHUS 0011ero K yactHomy. B wactHoctr, Cameradata - 3to pasHoBuIHOCTH Ki1acca SensorData,
KOTOPBIN B CBOIO OYEpE]lb SIBIISICTCS pa3HOBUIHOCTHIO Kiacca TelemetryData. Takoit xe T nepapXuu xapakTepeH
JUIE CEMaHTUYECKHX CeTel, KOTOpbIE YacTO HCHOJBb3YIOTCA CIHEIHaTUCTaMH IO paclo3HaBaHUIO 00pa3oB U
UCKYCCTBCHHOMY HMHTEJUICKTY JJIsi OpraHm3anuu 0a3 3Hanuii [25]. B rmaBe 4 MBI TOKakeM, YTO TPaBHIIbHAS
OpraHu3aiys uepapxuu aOCTpakLui - TO BOIPOC JIOTHYECKOM Kilaccupukanuu.

MOo’KHO 0KUJaTh, YTO JIJIsl HEKOTOPBIX KJIAcCOB Ha pHUC. 3-5 OyAyT CO3/1aHbl 3K3EMIUISPHI, a s APYTUX - HET.
HaubGonee BeposiTHO oOpa3oBaHHe OOBEKTOB CaMbIX creyuanusuposannvix kiaccoé ElectricalData wu
SpectrometerData (Takue Ki1acchl Ha3bIBAIOT KOHKPETHBIMH KJIACCAMH, WJIM JTUCTHSIMH HEPAPXUUECKOTO JIEPEBa).
OO0pa3oBaHrue OOBEKTOB M3 KJIACCOB, 3aHMMAIOIIMX MPOMEKYTOUYHOe mnojoxeHue (SensorData wnam Tem OGonee
TelemetryData), menee BepositHo. Kiacchl, 3K3eMIUIIphI KOTOPBIX HE CO3AI0OTCS, HAa3bIBAIOTCS aOCTPAKTHBIMHU.
Osxkujaercs, 4TO MOJKIACCHl a0CTPAKTHBIX KIIACCOB JOOMPEENAT UX A0 KU3HECHOCOOHOM abCTpaKIMK, HAMOJIHASA
Kiacc cogepkannem. B s3pike Smalltalk pazpaboTank MOXeT 3aCTaBUTH MOIKIIACC TEPEOTIPEICTUTH METO/T, TOMEIast
B peaM3aluio MeToa cynepkiacca Bei3oB Metosa SubclassResponsibility. Ecnu meton He nmepeonpeneneH, To nmpu
TIOTIBITKE BBITIOJHATH €Tr0 TeHepupyeTcss omuoOka. AHamoruyHo, B C++ CymiecTByeT BO3MOXKHOCTh OOBSIBIISTH
(GYHKIIHMU YUCTO BUPTYaJbHBIMH. ECITH OHM He mepeonpe/iesieHbl, SK3eMILISP TaKoro Kilacca HEBO3MOXKHO CO3/aTh.
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Camplii 00K KiTacCc B MEPApXUU KJIACCOB Ha3bIBaeTCsl 0a30BbIM. B OONBIIMHCTBE MPHIOXKEHHH 0a30BbIX
KJIACCOB OBIBACT HECKOJIBKO, M OHU OTPAKAIOT Hanbosee ob1ue abcTpakiuy npeaMeTHoi obnactu. Ha camom nere,
ocobenHo B C++, XOpoIIo cenaHHas CTPYKTypa KJIacCoB - 3TO CKOpee JIeC U3 JePEeBbEB HACIECIOBAHUS, YeM OJHA
MHOTO3Ta)KHAs CTPYKTYpa HAaCcJIeJOBaHUs C OJTHUM KOpHEeM. Ho B HEKOTOPBIX sSI3bIKaX IPOrPaMMHUPOBAHHUS OTIPEIEIICH
0a30BbIif KJIAaCC CAMOT0 BEPXHETO YPOBHS, KOTOPBIH SBISETCA €AUHBIM CYTIEPKIIACCOM JIJIsl BCEX OCTAIBHBIX KJIACCOB.
B s3p1ke Smalltalk sty posib urpaet kiacc object.

VY kitacca 0ObIYHO OBIBACT JIBa BU/Ia KJIMEHTOB [26]:
®  DHK3EMIULIPHL;
®  [IOJKJIACCHI.

YacTo mosie3Ho UMETh JIJIsl HUX pa3Hble nHTepderichl [27]. B yacTHOCTH, MBI XOTUM TI0Ka3aTh TOJIBKO BHEUTHE
BUMMOE TTOBEICHUE ISl KIIMEHTOB-3K3EMILISIPOB, HO HAM HY)KHO OTKPBITh CITy>K€OHbIe (PYHKIMU U MPEICTaBICHUS
KJIMCHTaM-TIO/IKJIACCaM. DTUM OOBSCHSCTCS HAIMYHUE OTKPBITOM, 3alIUIIIEHHON U 3aKPBITON YacTel ONUCAaHUs Kilacca
B si3pike C++: pa3pabOTYHK MOXKET YETKO Pa3/IeIUTh, KAKUE AIEMEHTHI KJlacca JOCTYIHBI J{JIs 9K3eMIUIspoB, a Kakue
Uit mofkiaccoB. B si3pike Smalltalk crenens Takoro pasaesieHuss MEHbIIIE: JTaHHBIC BUIUMBI IS TIOJKJIACCOB, HO HE
JUTSL DK3EMIUIIPOB, @ METOJbI OOIIEAOCTYITHBI (MOKHO BBECTH 3aKPBITBIE METOJBI, HO SI3bIK HE 00ECIeuMBaeT MX
3aIUTY).

EcTh cephe3Hble MPOTUBOPEUNST MEXKIY MOTPEOHOCTSMHU HACIIEAOBAHUS W MHKAINCYISIUH. B 3HaUMTETHHON
Mepe HaclieJIOBaHUE OTKPBHIBACT HACIEAYIOLIEMY KJIACCY HEKOTOpbIe ceKpeTbl. Ha mpakTuke, 4TOOBI MOHSTH, KaKk
paboTaeT KaKoi-TO KJacc, 4acTo HaJl0 U3YYUTh BCE €r0 CYNEepPKIACCHl B UX BHYTPEHHUX JETATSX.

HacnenoBanue mojpasymeBaeT, 4TO MOJKIACCHI TIOBTOPSIOT CTPYKTYPBI UX CYIEpKIIAcCoB. B mpeapiiyiiem
npumepe sk3eMInisipel kiacca ElectricalData conepxxar snemeHTsl CTpyKTYpbl cynepkiacca (id u timeStamp) u
6onee  cnenmanmmsupoBannsie  smementol  (fuelCelllVoltage,  fuelCell2Voltage,  fuelCellLAmperes,
fuelCell2Amperes) [Hekotopsie s3bIKH OOBEKTHO-OPHEHTHPOBAHHOTO MPOrPAMMHUPOBAHUS, TJIABHBIM 00pa3oM
IKCIIEPUMEHTAJIBHBIC, TO3BOJISIOT MOJKIIACCY COKpAIATh CTPYKTYPY €ro cyrepkiaccal.

[ToBenenue cymnepkiaccoB Takke Hachenyercs. [IpumenutensHo kK oobekTam kiacca ElectricalData moxHo
UCIIOJIb30BaTh omepanuu currentTime (yHaciemoBaHa OT cymepkiacca), currentPower (ompezesneHa B Kiacce) U
transmit (mepeonpenenena B mojkiacce). B OONBIIMHCTBE S3BIKOB JAOIMYCKACTCS HE TOJBKO HACIICIOBAHNE METOIOB
CylepkJiacca, HO Takke J100aBJIeHHE HOBBIX U IepeolpefiesieHle CylecTBYomMX MeToqoB. B Smalltalk nro6oit
METO/I CyTIepKIIacca MOKHO MEePEOTPEICTUTD B TIOJIKIIACCE.

B C++ crenenb KOHTpOJI 3a 3TUM HECKOJbKO Bbllmie. DYyHKIMS, OOBSABIEHHAs BUPTYalIbHOH ((yHKIMS
transmit B npeapIAyIIIeM puMepe), MOXKET ObITh B ITOJIKIIACCE TIEpEoIpe/iesieHa, a ocTaibHble (CUrrentTime) - Her.

OauHOYHBIN MOJUMOP(PHU3M.

MokHO clienath 3aKJII0UeHUe, YTO PUCBOEHUE OOBEKTY y 3HaAUEHHUS 00bEKTa X JIOMYCTUMO, €CIIU TUI 00bEKTa
X COBIMAJIAeT C TUIIOM OOBEKTA Yy WJIH SIBIISICTCS €r0 MOATUIIOM.

B OonbpIIMHCTBE CTPOTO THUIU3UPOBAHHBIX S3BIKOB IPOrPAaMMHPOBAHUS JIOMYCKaeTCsl IMpeoOpa3oBaHue
3HaYeHUH U3 OJTHOTO TUIIA B JIPYToii, HO TOJIBKO B TE€X CIIydasiX, KOT/Ia M1y JIByMs TUIIAMH CYLIIECTBYET OTHOLIEHHE
kiacc/monknace. B s3pike C++ ecTh omepaTop SIBHOTO MpeoOpa3oBaHMsI, Ha3bIBAeMbIil pUBeACHUEM THUIOB. Kak
NPaBUJIO, TaKUue MPeoOpa30BaHMs UCIIOIb3YIOTCS MO OTHOLICHUIO K 00BEKTY CHEIHMAIM3UPOBAHHOTO Kiacca, YTOOBI
MIPUCBOUThL €r0 3HAUe€HHE OO0BEKTy Oosiee oO0miero kiacca. Takoe TpHWBEACHHUE THIOB CUYUTAETCS O€30IMAaCHBIM,
MIOCKOJIBKY BO BpeMsI KOMIWJISLUHN OCYIIECTBIIETCS CEMAaHTUYECKUHA KOHTpOJb. MIHOTja HEOOXOIMMBI ONepaIiuu
NpUBeJeHNs OOBEKTOB Ooyiee 00Iero Kiacca K CHEIUATM3MPOBAHHBIM KiaccaMm. ODTH OIepaliyd He SBISIOTCS
HaJICKHBIMH C TOYKHU 3pEHHs CTPOTOW TUIU3AIMH, TaK KaK BO BPEMs BBIMOJIHEHUS [IPOrpaMMbl MOKET BO3HUKHYTh
HECOOTBETCTBUE (HECOBMECTUMOCTH) MPHUBOJAMMOTO OOBEKTa ¢ HOBBIM THUINOM [HoBeliue ycoBepIeHCTBOBAHHMS
C++, HampaBieHHble Ha JMHAMUYECKOE OIpeJesieHue THIa, CMATYMIM 3Ty mnpobnemy]. OpHako Takue
npeoOpa30BaHus TOCTATOYHO YACTO MCIIOJB3YIOTCS B TEX CIydasX, KOT/Ia MPOTPAMMHUCT XOPOIIIO MpeACTaBiIsieT cede
BCEe THIBI 00BEKTOB. Hampumep, eciim HeT mapamMeTpU30BaHHBIX THIIOB, 4acTO CO3/ai0Tcs Kiacchl Set mim bag,
npeJcTaBistonye codoil Habopbl MPOU3BOJIBHBIX 00BEKTOB. VX onpenensoT 1jist HEKOTOporo 6a30Boro kiaacca (3To
ropaszio 6e3omnacHee, 4eM HCIIOJIb30BaTh UAMOMY void*, Kak Mbl Jienanu, onpenenss kiacc Queue). MrepannonHble
oTiepalny, OTpeIeICHHbIC IS TAKOTO Kilacca, yMEIOT BO3BpaIaTh TOJIBKO 00BEKTHI ATOr0 0a30BOro Kiacca. BHyTpu
KOHKPETHOT'O MPHIIOKEHHUS pa3pabOTUYMK MOXKET HCIIOJIb30BaTh ATOT KJacc, Co3/1aBasi 0OBEKTHl TOJBKO KaKOTO-TO
CTECIUATM3UPOBAHHOTO TIOAKIIACCA, W, 3HAsI, YTO MMEHHO OH COOMpAETCs TIOMEIIATh B 3TOT KJIACC, MOXKET HAIHCaTh
COOTBETCTBYIOIIUI mpeoOpazoBarenb. Ho Best 3Ta cTpoifHas KOHCTPYKIUS PyXHET BO BpEMs BBIITOJHEHHS, €CIIU B
Habope BCTPETUTCS KaKON-TNO0 00BEKT HEOKHIAHHOTO THTIA.

BoNbIIMHCTBO CHIIBHO THITM3UPOBAHHBIX S3bIKOB MO3BOJISIIOT MPUIOKEHUSIM ONTUMU3UPOBATH TEXHUKY BbI30BA
METOJIOB, 3a4aCTYIO0 CBOJIS MEPECHUIKY COOOIIEHUSI K MPOCTOMY BBI30BY mporenypsl. Ecimu, kak B C++, uepapxus
TUIIOB COBMAJACT C MepapXuel KiaccoB, Takas ONTHMHU3alus oueBuaHa. Ho y Hee ecTh HenmoctaTku. M3meHenue
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CTPYKTYPHI HIIM TIOBEJICHHUSI KAKOTO-HUOY/Ib CyTepKIacca MOKET MTOCTaBUTh BHE 3aKOHA €T0 MOAKIAcChl. BOT uTo 00
stoMm mumetr Mukamied: "Ecnu mpaBuna oOpa3oBaHUs THIIOB OCHOBAaHBI Ha HACJCAOBAHUHM U MBI TIEPEICIbIBAEM
KaKOW-HUOY/b KJIACC TaK, YTO MEHSIETCS €ro MOJIOKCHHUE B MEepPApXHUH HACIIEOBAHUS, KIHEHTHI 3TOTO KJIacca MOTYT
OKa3aThCs BHE 3aKOHA C TOYKH 3PEHHSI THIIOB, HECMOTPS Ha TO, YTO BHENTHUN HHTEP(DEHC Klacca 0CTaeTcs MPeKHUM"
[38].

Tem camMblM MBI MOAXOMUM K (yHIAMEHTAIBHBIM BOIpOCaM HacienoBaHus. Kak ObUIO CKa3aHO BBIIIE,
HACJICIOBaHUE UCTIOJIB3YETCs B CBSI3U C TEM, UTO Y OOBEKTOB €CTh UTO-TO O0IIIee WIIX MEXy HUMHU €CTh CMBICIIOBAst
acconuanus. Beipaxast Ty e MbICIb HHBIMU cioBamu, CHaiijiepc muiieT: "HacjaeI0BaHHe MOXKHO paccMaTpUBaTh,
KaK CIoco0 yIpaBlieHHs] TOBTOPHBIM HCIIOJIB30BaHUEM IIPOIPAaMM, TO €CTh, KaK IMPOCTOE pPelIeHHe pa3paboTunka o
3aMMCTBOBaHUM IIOJIE3HOTO Kojaa. B 3TOM cilyuae MeXaHWKa HacjelOBaHHS JOJDKHA OBITh THOKOW M JIETKO
nepectpanBaeMoil. [Ipyras Touka 3peHus: HacjaeI0BaHUE OTPAXKACT MPHUHLIMIHAIBHYIO POJCTBEHHOCTh aOCTPaKINH,
KOTOpPYI HEeBO3MOKHO oTMeHUTh" [39]. B Smalltalk u CLOS »tu nBa acnekra Hepasaenumsbl. C++ Gonee rubok. B
YaCTHOCTH, TPH ONPEJCICHUH Kiacca ero cyrnepkiacc MoxHO oOwsiBuTh public (kax ElectricalData B namem
npuMepe). B 3Tom citydae moakiace CYMTaeTCs TAKXKE U MOJITUTIOM, TO €CTh 00513y€TCs BBITIOIHSTH Bce 00513aTeIbCTBA
CyIlepKJiacca, B YaCTHOCTH OOecCIreunBasi COBMECTHMOE C CYNEpKIaccoM IMOJMHOXKECTBO MHTepdelica u obmanas
HEpa3IMYUMBbIM C TOYKH 3pPECHUs KIMCHTOB Ccylepkiacca noBeaeHueM. Ho eciiu mpu onpeieneHuu kiacca o0bsIBUTh
ero cyrmnepkiacc kak private, ato Oyaer o3Ha4yarh, 4To, Hacleays CTPYKTYPY U MOBEJCHUE CYNEpPKIacca, MOIKIACC
yKe He OyzieT ero moATuroM [Mbl MOXKEM TaKKe O0BSIBUTH CYNEPKIAcC 3alUIEHHBIM, YTO JACT Ty K€ CEMaHTHKY,
YTO M B CIy4yae 3aKphITOTO CylepKiacca, HO OTKPBIThIC W 3alIMIIEHHBIE 3JEMEHTBl TaKOro CyIlepkiacca OyayT
JOCTYITHBI TOAKJIAccaM|. DTO O3HAYAET, YTO OTKPBITHIC W 3alIUINECHHBIC WICHBI CyNEpKIacca CTaHyT 3aKPhITHIMU
YJIeHaMH TIOJKJIacca, U CIeI0BATeIbHO OHM OYIyT HEJOCTYITHBI TOJKIaccaM Oosee HU3KOro ypoBHs. Kpome Toro,
TOT ()aKT, YTO IMOJKIACC HE OYJEeT MOJTHIIOM, O3HAYaeT, YTO KJacC M CYMEpKJIacc 00JalaloT HEeCOBMECTUMBIMU
(BooO1I1e TOBOPsT) MHTEp(dEelicaMu C TOUKHU 3PCHHUSI KIIMCHTA.
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O BTOpO#i MpobsIeMe, MOBTOPHOM HacyieoBaHuH, Meiiep nuiet cieaytouiee: "OmQHO TOHKOE 3aTpyITHEHUE MTPU
UCIIOJIb30BaHUM MHOXECTBEHHOT'O HACJEIOBAHUS BCTPEUYAETCs, KOT/Ia OJIMH KJIACC SIBJSIETCS HACIETHUKOM JIPYTOro
110 HECKOJIbKUM JIMHHSIM. ECITi B sI3bIKE pa3perieHo0 MHOKECTBEHHOE HacJeIOBaHHe, PAHO WM MO3AHO KTO-HHOYTh
Hanuier kinacc D, kotopsiit Hacneayetr or B u C, kotopele, B CBOIO O4epenb, HACIEAyIOT OT A. DTa CUTyalus
Ha3bIBACTCS MOBTOPHBIM HACIICIOBAHUEM, U C HEH HY)KHO KOPPEKTHO oOpararses” [41].

Oo6nwekth iNtQueue u itemQueue - 3To IK3EMILISIPHI COBEPIICHHO PA3IMYHBIX KJIACCOB, KOTOpPBIE TaKe HE
UMEIOT o0miero cymepkiacca. Tem He MeHee, OHH TMOJyYeHBl W3 OJHOTO MapaMeTpu3oBaHHOTO Kiacca Queue. Tlo
OpUYMHAM, KOTOpBIE Mbl OOBSICHUM I103e B IJ1aBe 9, BO BTOPOM CiIydae MbI ITOMECTHIIM B OYepe]b yKa3zaTellu.
Braromapst atomy, moobsie 00bekThI IoaKIaccoB Displayltem, momernentsie B ouepesb, He OyayT "cpe3arbes”, HO
COXpaHSAT CBOE noaumopdHoe MIOBE/ICHHUE.
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Puc. 3-10. Hncmanyuposanue.

OTO0 MHCTaHUMpOBaHHE Oe30macHO C TOYKH 3peHus TunoB. Ilo mpaBumam C++ Oyner oTBeprHyTa JiroOas
MIOTIBITKA TIOMECTUTh B OYepeAb WM W3BJIEYh W3 HEE YTO-THOO0 KpPOME, COOTBETCTBEHHO, IIEJIBIX YHUCEN |
pasnoBuaHocTei Displayltem.

OTHOIIEHUsT MEK/TY ITapaMeTprU30BaHHBIM Kiaaccom QUeue, ero nHCTaHIMpoBaHueM s Kiacca Displayltem
¥ sK3eMIuIipom itemQueue nokasansl Ha puc. 3-10.

O6o0mennbie kjaaccbl. CyIIecTBYeT YETHIPE OCHOBHBIX CIOcO0a C€O3/1aBaTh TaKHWE KJIacChl, Kak
napaMeTpH30BaHHbIM kilacc Queue. Bo-nepBbIX, Mbl MOKEM HCIIOJIb30BaTh MakpoorpeaeneHus. IMeHHO Tak 3To
o010 B panHeMm C++, Ho, kak numieT CtpaycTpym, "JaHHBIN MOIXO0/ TOIUIICS TOJIBKO Il HEOOJIBIITUX MPOEKTOB"
[45], Tak Kak MaKpOChI HEYKITFOKU U HAXOJSTCS BHE CEMAHTUKH s13bIKa, OOJIee TOTO, MPH KAKIOM UHCTAHIIMPOBAHUH
CO3/IaeTcs HOBas KOMHUS TMPOTPaMMHOTO Koza. BO-BTOpPBIX, MOXXHO TMOJIOKUTHCS Ha TIO3[HEE CBS3BIBAaHHE U
HaclieloBaHKe, Kak 3To jaenaercs B Smalltalk [46]. [Tpu TakoM 1moaxo1e Mbl MOXKEM CTPOUTH TOJIBKO HEOITHOPOTHBIE
KOHTEHWHEpPHBIC KJIACCHI, TAK KaK B s3bIKE HET CPEACTBa BBECTH HYKHBIA KIJIACC DJIEMEHTOB KOHTEWHEPA; KaXkKIbIH
JJIEMEHT B KOHTEHHepe TPaKTyeTcCs Kak SK3eMIUIIp HEKOTOpOro yAalleHHOro 6a3oBoro kimacca. Tperuit croco0
peanm3oBaH B s3bIkax cemeiicTBa Object Pascal, koTopeie MMEIOT M CHJIBHBIC THIIBI, U HACIEIOBaHUE, HO HE
HOJ/IEP’)KUBAIOT HUKAKOW Pa3HOBHIHOCTH MapaMeTPU30BAHHBIX KJIACCOB. B 3TOM cilydae MpUXOIUTCS CO3AaBaTh
000011eHHbIe KOHTEiHephl, kak B Smalltalk, HO ucronb30BaTh SBHYIO MPOBEPKY THMA OOBEKTA, MPEXKIE UeM
IOMeIIaTh ero B KoHTelHep. HakoHern, ecTh COOCTBEHHO MapaMeTpU30BaHHBIE KIIACCHI, BIIEPBbIC MOSBHUBIIUECS B
CLU. ITapameTpu30BaHHBIN KJIacc MpEACTaBIseT cOO0N U4TO-TO Bpoje I1a0jIoHa AJsl MOCTPOEHUS IPYTHX KIacCoB;
11a0JIOH MOKET OBITh MapaMeTpU30BaH IPYTHMH KilaccaMM, 0ObeKTaMH WM onepauusMu. [lapameTpuzoBaHHBIN
KJIaccC JIOJDKEH OBITh MHCTAHIIMPOBAH TIEPEJT CO3IaHNEeM IK3eMIUIIpOB. MexaHu3M 0000IIEeHHBIX KiaccoB ecTh B C++
u Eiffel.

Kax moxHO 3ameTuTh u3 puc. 3-10, 4T00BI HHCTAHIIMPOBATH MAPAMETPU30BAHHBIN Ki1acc Queue Mbl TOHKHBI
UCIIONIb30BaTh JIpyroi kiacc, Hanpumep, Displayltem. brarogapst sTomy OTHOIIEHWE WHCTAHIIMPOBAHUS MOYTH
BCer/a noJipa3yMeBaeT OTHOLIEHUE UCIIOJIb30BAHHUS.

Meiiep yka3bIBaeT, 4YTO HacieloBaHHUE - OoJiee MOIIHBII MEeXaHU3M, YeM OOOOIIEHHBIE KJIACChl  YTO 4epe3
HACJICJIOBAHUE MOKHO TOJYYUTh OOJIBIIMHCTBO MPEUMYIIECTB 000OIICHHBIX KJIACCOB, HO He Haobopot [47]. Ham
Ka)XeTCsl, YTO JIydlle, KOTJa S3bIKH MOJJICPKUBAIOT U TO, M IPYTOE.

[TapameTpu3oBaHHBIE KJIAacChl TMOJIE3HBI JAJEKO HE TOJBKO Uil CcO3daHMsl KOHTeilHepoB. Hampuwmep,
CrpaycTpym oTMeUaeT X 3Ha4eHue it 00001eHHoi apudmernku [48].
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[Tpu npoexTrpoBaHuM 0000IIEHHBIE KJIACCHI TO3BOJISIOT BHIPA3UTh HEKOTOPHIE CBOMCTBA MTPOTOKOJIOB KJIACCOB.
Knacc »skcnoptupyer omnepanuu, KOTOpble MOXHO BBIIOJHATH HajA ero sk3emiusipamu. HaobGopor,
napaMeTpPU3yIONINA apryMEeHT KJlacca CIYXKHT JUIsl IMIIOPTa KJIACCOB M 3HAUYEHUH, MPEJOCTABISIONINX HEKOTOPBIN
npotokosl. C++ mpoBepseT UX B3aMMHOE COOTBETCTBUE IMPH KOMIWISAIUHU, KOrJa (PaKTUYECKH M MPOUCXOIUT
MHCTaHIMpoBaHue. Hampumep, Mbl MOTIIH OBl OTIPEICTHUTD YHOPSA0UYEHHYIO O4Yepe/ib 00bEKTOB, OTCOPTUPOBAHHBIX
[0 HEKOTOPOMY KpUTEpHIO. DTOT apaMeTPU30BaHHBIN KJIacC JIOJKEH UMETh apryMeHT (kjacc Item), u tpeGoBarthb
OT ATOTO apTyMEHTA OIpeAeIIEHHOE TTOBEACHNE (HAIMYHNe OTepaliuy BEIYUCIEHHs opsaka). [Ipu nHcTaHIIMpoBaHUT
B KauecTBe kiacca ltem romutcs ar000i Kilacc, KOTOPBIM MMEET COOTBETCTBYIOIIMN MPOTOKONI. TakuM oOpa3om,
IIOBEJICHNE KJIACCOB B CEMEMCTBE, IMIPOUCXOAIIEM OT OJHOTO IapaMeTPU30BAHHOIO KJIACCA, MOXKET U3MEHATHCS B
BeChbMa IHUPOKHUX Ipeiesax.

MeTtaxrJiaccol

Kak Obuto ckazaHo, m1000i1 OOBEKT SIBISETCS SK3EMIUISIPOM Kakoro-nubo kiacca. Uto Oyner, eciau Mbl
HOIMpoOyeM U C CaMUMH KJIacCaMU 00paIaThes Kak ¢ o0bekTaMu? [t 3Toro HaMm HaJlo OTBETUTH Ha BOIIPOC, YTO JKE
Takoe Kkjacc kiacca? OTBeT - 3T0 MeTakiiacc. IHbIMU Cl10BaMHU, METaKIacc - 3TO KIJIACC, IK3EMIUISIPbI KOTOPOTO CYTh
KJ1acchl. MeTakiaccel BeHUAIOT 0OBEKTHYIO MOJIENb B YUCTO 0OBbEKTHO-OPUEHTUPOBAHHBIX si3bIKaxX. COOTBETCTBEHHO,
onu ectb B Smalltalk u CLOS, Ho He B C++.

Bot kak PoGcon MoTuBHpYeT NOTPeOHOCTh B METaKIaccax: "KJIacChl JOCTABISIOT MPOrPAaMMHUCTY HHTEpdeiic
JUIsL omipezieNieHus: 00bekToB. Ecnu Tak, To jKenaTesbHO, YTOOBI M CaMU KJIACChl OBLIIM 00BEKTaMH, TaK, YTOOBl UMH
MOYKHO OBLIO MAaHHITYJIMPOBATh, KAaK BCEMHU OCTaIbHBIMU onrcaHusMu" [49].

B s3pikax tuma Smalltalk mepBuuHOe HazHayeHHe MeTakiacca - MOJEP)KKA MEPEMEHHBIX Kiacca (KOTOpbIe
ABJIAIOTCA OOLIMMU JJIsl BCEX AK3EMIUIIPOB 3TOr0 Kiacca), ONepaluyd WHUIMAIW3alMKd INEPEMEHHBbIX Kiacca U
CO3JIaHUs €MHUYHOrO dK3eMIunipa Mmetakinacca [50]. Ilo cormamenuto, Metakimace Smalltalk 0ObIMHO COMEPIKUT
IIpUMEpPBI UCTI0Nb30BaHMsl €ro KiaccoB. Hampumep, kak noka3aHo Ha puc. 3-11, Mbl Moriu Obl 3a/1aTh IEPEMEHHYIO
kiacca nextld mis meraknacca TelemetryData, uroOsl BeipabaThiBaTh HACHTHOUIMPYIOINE METKH TIPU CO3aHUH
Kaxaoro sk3emiuiipa TelemetryData. AHanorudHo, Mbl MOTJIA Obl ONPENEIUTh OMEPATOP MOPOXKICHHUS HOBBIX
9K3EMILIAPOB KJacca, KOTOPbI M3roTaBIuBai Obl UX, CKOXKEM, B HEKOTOPOM MPEBAPUTEILHO BBIICICHHOM ITyJie
TIaMSITH.

Xots B C++ MeTakliacCcoB HET, CEMaHTHKA €T0 KOHCTPYKTOPOB U JECTPYKTOPOB CIYKUT IIENISIM, aHATIOTHYHBIM
TEM, YTO BBI3BAJIU K KM3HM MeTakiaccel. C++ MMeeT cpejicTBa MOANCPKKH M MEPEeMEHHBIX Kiacca, M Olepanuit
mertakinacca. KoukperHo, B C++ MOXHO OMUcaTh WIEHBI JaHHBIX WK (DYHKIIMHU Kiacca Kak craTuyeckue (Static), uto
OyJZleT 03HauYaTh: ITOT DJIEMEHT SBJISIETCS OOLTUM JJIsT BCEX DK3EMIUIIPOB Kitacca. CTaTudyeckue wieHsl kiacca B C++
SKBUBAJICHTHBI TMEepeMEeHHbIM Kiacca B Smalltalk. Cratudeckas (QyHKIMsSI-UJIeH Kiacca HTpaeT poiib OIeparuii
MmeTakiacca B Smalltalk.

Kax mb1 yxe ormeuanu, B CLOS anmmapar MmerakiaccoB emie cuibHee ueM B Smalltalk. YUepes Hero mMoxHO
U3MEHATh CaMy CEMaHTHKY OJJIEMEHTOB: CJIEJ0BaHUE KJIaccoB, OOOOLIEHHbIE (PYHKIMM M MeTOoAbl. [1aBHOE
MPEUMYIIECTBO - BO3MOXKHOCTh AKCIEPUMEHTHUPOBATH C IPYTHMH OOBEKTHO-OPHUEHTHPOBAHHBIMH TMapagurMaMu U
co3maBaTh ~ TakWe  HMHCTPYMEHTBI  Juisi  pa3paboTumka, Kak  Opoy3ephl  KJIacCoB U OOBEKTOB.

TelemetryData class

nextld
new()

L I

e
1

r
o Telematry I,'
-~ [
, Data |
b lor med

o

Puc. 3-11. Memaxnaccni.

B CLOS ectp npenonpeneneHHbIi kiacc ¢ uMeHeM standard-class, KOTOpBIi SBISIETCS METAKIaCCOM JIJIsl BCEX
HETUIIHM3HPOBAHHBIX KJIACCOB, ONpe/IeeHHbIX ¢ ToMolibo defclass. B atom meTaknacce ecte Metoa make-instance,
KOTOPBIH CO37aeT 3K3eMIUBIpbl. Kpome Toro, B HEM ompezesieHa BCsl TEXHHKA PabOThI CO CIUCKOM CJICIOBAHHS
KJaccoB. Bce 3To MOXKHO U3MEHUTh.

Mertonpl u 0606mennbie pynkiuu B CLOS Toke MOKHO paccMaTpuBaTh Kak 00bEKTHI. Tak Kak OHM HECKOJIBKO
OTIUYAIOTCSI OT OOBIYHBIX OOBEKTOB, TO B COBOKYITHOCTH OOBEKTHI, COOTBETCTBYIOIIME KIJlaccaM, METOJaM |
0000meHHBIM ~ (YHKIMSIM, Ha3bIBAIOTCA  Memaobvekmamu. Kaxaplii  METOH  SBISETCA  IK3EMIUIIPOM
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npeponpeneneHnoro kiacca standard-method, a xaxnas QyHKIMs SBISETCS AK3EMILIIPOM MPEIONPEACICHHOTO
kiacca standard-generic-function. ITockonbKy MoBeIEHHE 3THUX MPEAONPEACICHHBIX KIIACCOB MOKHO HW3MCHHTH,
yJaeTcs BIUATh HAa TPAKTOBKY METO/I0B M 000OIICHHBIX (YHKINH.

3.5. B3anMoCBsI3b KJIACCOB U 00bEKTOB.
OTHOIIEHNSI MEKIY KJIACCAMHU M 00beKTaMu

Knaccbl 1 00BEKTHI - 3TO OTHENbHBIE, HO TECHO CBS3aHHBIC MOHATHA. B 4acTHOCTH, KaXk/Iblii OOBEKT SBISIETCS
9K3EMIUISIPOM Kakoro-aubo Kjacca; KJIacC MOXET MOpOXKAaTh Jr00oe 4YHuciao o0bekToB. B OosbminHCTBE
IIPAKTUYECKUX CIy4aeB KJIacChl CTaTHUYHBI, TO €CThb BCE UX OCOOEHHOCTHU U COJEpP)KAHUE OINpEAENIEHbl B IPOLECCE
KOMIWJISILIMK TIporpaMMel. 13 atoro cnenyert, 4to a000# co3JaHHbIi 00BEKT OTHOCUTCS K CTPOTO (PUKCUPOBAHHOMY
kiaccy. CaMu 0ObEKThI, HAIIPOTHUB, B IPOLIECCE BHIMOIHEHUS MPOTPAMMBI CO3/IAIOTCSI U YHUYTOXKAIOTCSI.

B kauectBe mpuMmepa paccMOTpPUM KJIAcChl M OOBEKTHI JUISl 3a/lauM YIPABJIECHUS BO3AYILIHBIM JBH)KEHHEM.
Hauboinee BaxxHbie aOCTpakIiuy B 3TOH cepe - caMoneTsl, TpauKH MOJIETOB, MAPIIPYT U KOPUAOPHI B BO3TyITHOM
npocTpaHcTBe. TpakTOBKa 3THX KJIACCOB OOBEKTOB 110 CAMOMY MX OIPEJEJIEHUIO JOCTaTOYHO CTaTu4Ha. MHaue
HEBO3MOXKHO OBUIO OBl MOCTPOUTH HUKAKOTO MPUIIOKEHHUS, UCTIOIB3YIOMIETr0 TaKhe OOIIECNOHATHBIE (PAaKThI, KaK To,
YTO CaMOJIEThI MOT'YT B3JI€TaTh, JIETATh U PU3EMJIATHCS, a TAK)KE UTO HUKAKHE JIBa CaMOJIETa HE T0JIKHBI HAaXOAUTHCS
OJHOBPEMEHHO B OJIHOW U TOM K€ TOUKE.

OOBEKTHI K€ ITUX KJIACCOB, HAIIPOTHUB, TMHAMUYHBI. Habop MapiipyTOB OJETOB CMEHSETCS HE OYEHb YacTo.
Cy1iecTBeHHO ObICTpEe U3MEHSIETCS MHOKECTBO CaMOJIETOB, HAXOAIIUXCS B rosere. YacToTa, ¢ KOTOPOH camMOJIeThl
3aHUMAIOT U NOKUJAIOT BO3YLIHbIE KOPUIOPHI, €IE BhIIIIE.

PoJib Ki1acCOB M 00BEKTOB B aHAJIU3E U IPOEKTHPOBAHUH
Ha srane anann3a u paHHUX CTaIUsIX POEKTUPOBAHUS PEILAIOTCS JIBE OCHOBHBIE 3a/J1auu:
e BruaBieHue KJ1accoB ¥ 00bEKTOB, COCTABIIAIONIUX CIOBaph NPEAMETHON 001acTH.
e [loctpoeHue CTpyKTyp, 0OeCreynBarOIUX B3aUMOIEHCTBIE O0BEKTOB, IPU KOTOPOM BBIIOJIHIIOTCS TPeOOBaHUS
3a/1a4H.

B nepBoMm citydae roBopsIT 0 KJIHOUEBbIX a0CTpaKIUAX 3a7a4l (COBOKYITHOCTb KIaCCOB U 0OBEKTOB), BO BTOPOM
- 0 MEXaHU3Max pean3anuu (COBOKYMHOCTb CTPYKTYP).

Ha panHux craausx BHUMaHHE IPOESKTUPOBIIHMKA COCPENOTOUYNBAETCS HAa BHEIIHUX MPOSIBICHUAX KIIFOUEBbIX
abcTpakuuii 1 MexaHu3MoB. Takoi MoaXoa co3aeT JOTHYECKHUI KapKac CUCTEMBI: CTPYKTYPBI KJIACCOB U OOBEKTOB.
Ha nocnenyromux (aszax mpoekTa, BKJIIOYas peanu3alnio, BHUMaHHUE MEPEeKII0YaeTcsl Ha BHYTPEHHEe MOBEACHUE
KJIFOUEBBIX aOCTpakIMii M MEXaHU3MOB, a Takke MX (usmyeckoe mpenacrabieHue. [IpuHuMaembie B mpolecce
IIPOEKTUPOBAHUS PEIICHNUS 3aJal0T aPXUTEKTYPY CUCTEMBI: U apXUTEKTYPY NPOLIECCOB, U ApXUTEKTYPY MOLYJIEN.

3.6. KauecTBO Ki1acCOB U 00BbEKTOB
HN3mepenne kavyecTBa adbCcTpakuuu

[To muenuto WMHramca "misi MOCTPOEHUS CHUCTEMbI JIOJDKEH HCIHOJIb30BaTbCd MUHUMAIbHBIA HaOOp
HEU3MEHSEMbIX KOMIIOHEHT, CaMHM KOMIIOHEHTBhl [JOJDKHBI OBITh 10 BO3MOXKHOCTH CTAaHJIApPTU30BaHbl U
paccmaTpuBaThcsl B paMmkax enuHo Mojenu" [51]. IlpuMmeHuTenbHO K 0OBEKTHO-OPHUEHTHPOBAHHOMY
IMPOEKTUPOBAHUIO TAKUMHU KOMIIOHEHTAMHU SIBIISIFOTCSI KJacChl U OOBEKTHI, OTpakalolllMe KIII0ueBble abCTpakUuu
CHCTEMBI, a €JMHCTBO 00ECIEUNBACTCS COOTBETCTBYIOIIMMHU MEXaHU3MAMU PEaJIN3aLliu.

OnBIT MOKa3bIBAET, YTO MPOLECC BIIETEHHS KJIACCOB U 0OBEKTOB SIBJISIETCS MOCIE10BATEIbHBIM, UTEPATUBHBIM.
3a UCKIIFOUEHUEM CaMbIX IPOCTHIX 3a/1a4 C IIEPBOr0 pa3a HE yIAaeTCsl OKOHYATENIbHO BBIJEINUTD U ONHUCATh Kiacchl. B
raBax 4 u 7 MOKa3aHO, KaK B Ipolecce paboThl CrIakKUBAIOTCS MPOTUBOPEUMS, BOSHUKAIOIIME NPU HadyaIbHOM
omnpenenennu abcrpakuuii. OueBUAHO, TAKOH MPOLIECC CBSA3aH C IOMOIHUTEIbHBIMU 3aTpaTaMy Ha MEPEKOMITHIIALIMIO,
COTJIaCOBaHME M BHECEHHE M3MEHEHUIl B MPOEKT cucteMbl. OUeHb Ba)KHO, CIIEJIOBATEIbHO, C CAMOI0 Haudajia Io
BO3MOXHOCTH NPUOTU3UTHCS K TPaBWIBHBIM pEIIEHUSIM, YTOOBl COKPATUTh YHUCJIO MOCIEAYIOUUX IIaroB
npuOIMKEeHUs K UCTUHE. J[J1s OLIEHKH KayecTBa KIacCOB U 0OBEKTOB, BBIJIEISEMBIX B CUCTEME, MOXKHO MPEATIOKUTh
CJIEIYIOIINE MSATh KPUTEPUEB:

e  3allCIUICHUE;
CBSI3HOCTB;
JOCTaTOYHOCTb;
IIOJIHOTA;
IPUMHUTHBHOCTb.

TepMuH 3ayennenue B3AT W3 CTPYKTYPHOTO TPOCKTUPOBAaHUS, HO B 0ojiee BOJBHOM TOJIKOBAaHHHM OH
HCIIONIB3YETCS U B 00BEKTHO-OPUEHTHPOBAHHOM MpoekTupoBanuu. CtuBeHc, Maiiepc u KoHcTanTaiiH onpeaensioT
3alleIUIeHUe Kak "CTeneHb ITTyOMHBI CBSI3eH MEXIY OTAEIbHBIMH MOAYJISAMU. CHCTEMY C CHIIBHOW 3aBHCHMOCTBIO
MEXIY MOIYJISIMH TOpPa3/lo CIOKHEE BOCHPUHUMATh U MoauduuupoBaTb. CIIOKHOCTb CUCTEMBI MOXET OBITH
YMEHBIIICHAa MyTEM YMEHBIIECHUS 3aleIUICHUS MEXIy OTAeIbHbIMH MoayisiMu" [52]. Ilpumep HemnmpaBHIBHOTO
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1oxo0/1a K npobaeme 3anersienus npusen [leimk-JoHc, onrucaB MOIYJIbHYIO CTEPEOCUCTEMY, B KOTOPOI HCTOUHUK
MUTAHUS pa3MeEIleH B OJHON M3 3BYKOBBIX KOJOHOK [53].

Kpome 3anernnieHust Mexay MOIyIsIMH B OOBEKTHO-OPUEHTUPOBAHHOM aHAIM3€, CYLIECTBEHHO 3alleTICHHE
MeXIy kiaccamMu U oObekTamu. CyIIeCTBYET ONpeAesieHHOE MPOTHUBOPEUHE MEXy SBICHUSMHU 3alCIUICHUS U
HacnenoBanus. C OJHOW CTOpPOHBI, JKEJIaTelIbHO M30€raTh CHIIBHOTO 3alleIICHHUsS KJIAcCOB; C JPYrOM CTOPOHBI,
MEXaHHU3M HaclIeJJOBaHMsI, TECHO CBSA3BIBAIOIINI MOJAKIACCHI C CyMEpKIaccaMu, MOMOTAeT BBITOJHO MCIOJIB30BaTh
CXOJICTBO a0CTPAKIIHH.

[TonsiTe CBA3HOCTH Tak)Ke 3aMMCTBOBAHO M3 CTPYKTYPHOIO MHpOEKTUpoBaHUs. CBA3HOCTh - 3TO CTENEHb
B3aMMOJICHCTBHSI MEXKIY dJIEeMEHTaMu OTIenbHOro Moayis (a gt OOD emie u OTAEIBHOTO Kilacca WM 00BEKTa),
XapaKTepUCTHKA €ro HaChIIIEHHOCTH. HanMeHee enaTelbHON SIBISETCS CBSA3HOCTH MO CIy4YailHOMY MNPUHIUIY,
KOTJ]a B OJHOM KJlacce MJIM MOJyJie COOMPAIOTCS COBEPILIEHHO HE3aBHCHUMbIE aOCTpakiuu. s mpumepa MOKHO
BOOOPA3UTh KIIACC, COSNMHAIOMNN a0CcTpakIK co0ak U KocMUYecKuX annaparoB. Haubosee xenatenbHOM sBiIsieTCs
(GyHKIMOHATIbHAS CBA3HOCTb, IPU KOTOPOH BCE AJIEMEHTHI KJlacCa WM MOXYJS TECHO B3aMMOJCHCTBYIOT B
JOCTHKEHUH onpezeneHHoi nenu. Tak, Hanpumep, kiaacc Dog Oyaet GyHKIIMOHATIBHO CBSA3HBIM, €CJIM OH ONHUCHIBAET
noBejieHue co0aku, Bceil co0aKku, 1 HUUEro, Kpome co0aKwu.

K unesM 3aneniieHus U CBI3HOCTH TECHO MPUMBIKAIOT MOHATUS JOCTATOYHOCTH, MOJHOTHI U IPUMUTUBHOCTH.
[lox mocTaTouHOCTHIO MOJpPa3yMEBAETCS HAIMYUE B Kiacce WM MOJYJIE BCEro HEOOXOAMMOIO i pealu3aluu
jgoru4Horo u 3ddextuBHOr0 mopeneHus. VMHaue roBops, KOMIIOHEHTHI JOJDKHBI OBITH MOJHOCTBIO MPHUTOAHBI K
UCHoJb30BaHut0. [l npumepa paccMoTpuM kiace Set (MHoxkecTBo). Onepanys yAaaJeHus 2JIeMEHTa U3 MHOXKECTBA
B 3TOM KJlacce, OYEBUAHO, HEOOX0AMMa, HO OyJeT OMUOKON He BKIIOYUTH B 3TOT KJIACC M OMEpaluio J00aBICHUS
anemenTa. Hapymienue TpeGoBaHuUs TOCTATOYHOCTH OOHAPY)KUBACTCSI OU€HB OBICTPO, KaK TOJIBKO CO3/1aeTCsI KITUEHT,
ucnonp3yronmii abcrpakuuto. Ilon momHOTON mMoOapasyMeBaeTcss Hanuuue B MHTEPEHCHON 4YacTH Kiacca BCEX
XapaKTepUCTHK abcTpakuuu. Mes 10CTaTOuHOCTH NPEabIBISET K HHTEp(eiicy MUHUMAIIbHBIE TPeOOBaHUS, a HIIes
MOJIHOTHI OXBATHIBAET BCE aCMEKThI a0cTpakiuu. [1oHOTON XapakTepu3yeTcs Takoi KIIacc WM MOJyJib, HHTepderic
KOTOPOTO TapaHTUPYET BCE JUISl B3aUMOACUCTBHS C MoJIb30BaTeNsiMu. [lostHOTa sIBIIsIeTCS] CYyOBbEKTUBHBIM (DaKTOPOM,
U pa3pabOTYMKU YacTO €10 3J0yNOTPeOSIOT, BRIHOCS Ha BEpX TaKHe OMEepalud, KOTOpble MOKHO peann30BaTh Ha
0osee HU3KOM ypoBHE. 13 3Toro BeITekaeT TpebOBaHNE TPUMUTUBHOCTH. [ [pUMUTHUBHBIMU SBJISIOTCS TOJBKO TaKHe
olepalnu, KOTopble TpeOyIOT 0CTyna K BHYTpeHHeH peanuzanuu abcrpakuuu. Tak, B mpumepe ¢ kiaccoMm Set
onepanus Add (1o6aBieHre K MHOKECTBY AJIEMEHTA) TPUMUTHBHA, a OTnepaiys J00aBICHUS YEThIPEX dJIEMEHTOB HE
OyZeT NpUMHUTHBHOM, TaK KakK BIOJHE 3(PQPEKTUBHO peain3yeTcs Yepe3 ONepaluio 100aBIeHHs] OJHOTO JIEMEHTA.
Koneuno, a3 pexTuBHOCTD TOXKE BeIllh CyObeKTHBHAs. Oniepaiusi, KoTopasi TpedyeT mpsiMoro JIOCTyMa K CTPYKType
JTAHHBIX, IPUMHUTHBHA MO ompeaeneHuto. Oneparus, KoTopas MOXKeT ObITh ONMCAHA B TEPMUHAX CYLIECTBYIOIIUX
IPUMHUTHUBHBIX ONEpalliii, HO IIEHON 3HAYUTENIHO OOJIBIINX BHIYMCIUTENBHBIX 3aTpaT, TAKXkKe SBISIETCS KaHIUJaTOM
Ha BKIIOYEHHE B paspsa NPUMUTHBHBIX [[IpumMepoM MOXKET CHyXUTh omepanusi JA00aBICHHUS K MHOXKECTBY
MIPOU3BOJIFHOTO YKCIIA DJIIEMEHTOB (a He 00s3aTeIbHO ueThIpex). - [Ipumeu. pen.].

Kak Bp1OpaTh onepanuu?

@dyHKuMOHAJBHOCTh. OmnucaHue uHTepdelica kiacca WM MOAYIS - TpyaHas pabora. OObIYHO mepBoOe
npuOJIMKEHUE JIeTaeTCsl, UCXO/ U3 CTPYKTYPHOIO CMBICTa KJjlacca, a 3aTeM, KOTJa IMOSIBIISIOTCS KIMEHTHI Kiacca,
uHTepdelic yTouHseTcs, MOIUMUUUPYETCS U JOMONHsSEeTcs. B 9acTHOCTM MOKET BO3HHUKHYTH MOTPEOHOCTH B
CO3/1aHUH HOBBIX KJIACCOB WJIM B U3BMEHEHNUHU B3aUMOJAECHUCTBHS CYIECTBYOLIHX.

B npenenax kaxaoro kiacca MPUHSATO MMETh TOJBKO MPUMUTUBHBIE ONEpPAllMU, OTPaKAIOIIUE OTIECIbHbBIE
aCIeKThl MOBeAeHMs. Takue MeToAbl Ha3bIBAIOTCS TOYHBIMU. [IpHHSATO Takke OTIENSITh METOABI, HE CBSI3aHHBIC
Mex1y co0oil. DTo obsierdaer 06pa3oBaHuE MOJKIACCOB C MEPEONPEEICHUEM MTOBeeHH. Perenre o KoinuecTse
METO/IOB MOXET ObIThb OOYCIOBIEHO JABYMS NPHUYMHAMM: ONKCAHHE MOBEJCHHS B OJHOM METOJE YIPOIIAeT
uHTep(delic, HO YCIOXKHSIET U YBEIUYUBAET Pa3MEPhl CAMOI0 METO/1a; pacIllelUIEeHHe METOo/1a YCI0XKHSIET HHTepdeiic,
HO JenaeT KaxJplii u3 meronoB mpoiuie. [lo Habmonenuto Meiiepa "XOpomuii NMPOEKTUPOBIIMK yMEET HAWTH
KOMITPOMUCC MEXKTy OOJIBIITUM YHUCIIOM CBsI3eH (Apo0OsieHne CUCTEMBI Ha (DparMeHThI) ¥ OOJIBIITM pa3MepoOM MOIYJIEH
(4T0 MOXKET MPUBECTH K MoTepe ynpasisemoctn)" [54].

B 00BbeKTHO-OPHEHTHPOBAHHOM IPOEKTUPOBAHNY MIPHHSITO pacCMaTpUBaTh METOIbI KJlacca KaK €MHOE 1IeI0e,
MOCKOJIbKY BCE OHU B3aMMOJEWUCTBYIOT APYT C APYTOM JJsl pealu3aluu NpoTokoia abcTpakuuu. Takum oOGpazom,
OTIpeNIeNIMB TOBEICHUE, HYKHO PEUINTh, B KAKOM M3 KJIACCOB 3TO MOBeAeHue peanusyercs. Xanodept u O'bpaiien
MPEIJIOKUIN CIeTYIONINE KPUTEPUH [Tl IPUHSATHS TAKOTO PEILICHUS:

* [ToBTOpHAs UCIIOIB3YEMOCTD Byner nu 370 noBeneHue moiae3Ho 6osee 4eM B OJJHOM KOHTEKCTe?

* CJI0)KHOCTh Hackonbko TpyJHO pean30BaTh TaKOE OBEACHHE?
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Hackonbko naHHOE MOBENCHHE XapakTEepHO IS KJacca, B KOTOPBIA MBI

* [IpumennmMoOCTb
XOTUM BKJIFOUUTH MOBEJEHUE?

* 3HaHue pcaim3anuun Hano nu gns peaim3an JaHHOI'O IMOBCACHHW A 3HATh CCKPEThI Kiacca?

OO0BIYHO omepanuu OOBSBISIOTCS, KAK METOJIBI Kilacca, K 00BEKTaM KOTOPOTO OTHOCSTCS TaHHBIC JICHCTBUSI.
Opnako B s3eikax Object Pascal, C++, CLOS u Ada pomyckaeTcss omucaHue orepamuii B BUAE CBOOOIHBIX
nonporpaMM (yTHIUT kiacca). CBOOOHAS OIpOrpaMMa, B TepMuHoJIorHH C++, - 3T0 QYHKIIHS, HE SBIISFOIIASCS
35IeMeHTOM Kiacca. CBOOOAHbIE TOAMPOTrPaMMBI HE MOTYT HIEPEOIIPENENIATHCS TOJ00HO OOBIYHBIM METO/aM, B HUX
HEeT Takoi oOmHOcTH. Hanmuuwe yTUIWT TO3BOJSIET BBINOJHUTH TPEOOBAaHWUE MPUMUTHBHOCTH M YMEHBIIHUTH
3alleIUIeHue MEeXIy KiaccaMH, 0COOEHHO €CITM 3TH OIEpaluy BBICOKOTO YPOBHS 3aJ€HCTBYIOT OOBEKTHI MHOTHX
Pa3JINYHBIX KJIACCOB.

AcneKkTbl pacxola nmamMsTH W BpeMmeHH. [locie TOro, kKak Mbl NPUHSUIM pEIIEHHE O HEOOXOIMMOCTH
KOHKPETHOU (DYHKIIMH M OTIPEICIIHIIN €€ CEMaHTHKY, CIeyeT MPUHAThH pelieHre 00 NCII0Ih30BAHUM €10 BPEMEHHU U
namsaTd. Jljis BBIpaXEHHS TaKUX PEUICHUH MPHHATO HCIOJNB30BaTh MOHSATHE JIYYLIETro, CPEIHEr0 U XYIIIEro
BapUaHTOB, TJI¢ XY/IIIUH - 3TO BEPXHUHN JOMYCTHMBII MTPEE pacX0/I0B.

Panbiie Mbl yxe OTMEYalld, YTO TOCKOJIBKY OJMH OOBEKT IMOCBHUIAET IPYroMy COOOIICHHE, 3TH J1Ba 00OBEKTa
JIOJDKHBI OBITh KAaKUM-TO 00pa30M CHHXPOHU3HMPOBaHBL. B cilydae MHOTHX IMOTOKOB YIPABJICHUS 3TO O3HAYAET, YTO
nepeaaya COOOIICHWH CIIOKHEe, YeM YIpaBJIeHHWE BbI30BaMU momamporpamMm. Jlnsi OONBIIMHCTBA SI3BIKOB
POTPaMMHUPOBAHUSI CHHXPOHH3AIMS MPOCTO HE HYXKHA, IMOCKOJIbKY B HHUX IMPOrPAaMMbl OJTHOIIOTOKOBBIC, M BCE
00BEKTHI JEHCTBYIOT MOCIIEI0BATEIHFHO. MBI TOBOPUM B TaKMX CIydasx O IPOCTOM mepeade COOOIIEeHUM, TaK KaK ee
CEMaHTHKa OOJIbIIIE MOX0Ka Ha MPOCTOW BBI30B moAnporpamm. OHAKO B S3bIKAX, MOJICPKUBAIOIINX TAPAILICIH3M
[Ada u Smalltalk nmeroT mpsiMyo MOAZIEPKKY mapauienbHOCTH. S3b1kn THIa C++ Takoil moaIepKKor He 00J1agaroT,
HO B HUX YaCTO MOXHO 00ECIEeUUTh CEMAHTUKY MapalIeIbHOCTH 32 CUYET PACIIUPEHUs KJIacCaMH (3aBUCSAIIMMU OT
wiatdopmbl): npumepom cinykuT Oubmnoreka AT&T miust C++], Hy)KHO MOOECTIOKOUTHCS O 0oJiee M3OILIPEHHBIX
CUCTEMax Iepefayu cooOLIeHMM, 4ToObl M30ekaTh CilydyaeB, KOIJa JiBa IOTOKAa padOTalOT OJHOBPEMEHHO U
HECOTJIAaCOBAHHO C OJTHUM U TeM k€ 00beKTOM. OOBEKThI, CEMAaHTHKA KOTOPBIX COXPAHSETCS IIPH MHOTOIIOTOYHOCTH,
SIBIISTIOTCSI MJTH CHHXPOHU3UPOBAHHBIMHU, WIIN 3aIIAIICHHBIMU.

B HekoTOpbIX 00CTOATENBCTBAX MOJIE3HO OTMEUATh MapauIeIbHOCTh KaK JUIS OTJENIBHBIX ONEepaIii, Tak U JJis
00BEKTa B IEJIOM, TaK KaK Pa3HbIE ONEpaldyd MOTYT TOTPeOOBaTh Pa3HBIX (OPM CHHXPOHH3AIHMH. BBIAETSIIOT
cieayrouye (opMbl Iepeaayr COOOIECHHIH:

Onepaum{ AKTUBU3HUPYCTCA TOJBKO IPH TOTOBHOCTH NCPEAAIOIICTO W IMPUHHUMAIOMICTO

* CUHXpOHHas coOOIIeHNsI OOBEKTOB; OXKHUIAHWE B3aUMHOH T'OTOBHOCTH MOXET OBbITh HEONpEeIeeHHO
JOJITHM.

. C ydyetoM To ke, 4TO U CHHXpPOHHAs!, OJTHAKO, B CIy4ae, €CJIM NPUHUMAIOLINN HE TOTOB, NTepeaatonui

3a1epKKH HE BBIIIOJIHAET OIIEPaLUIO.

e C OrpaHU4YCHUCM To KC, UTO 1 CHHXPOHHAs, OJHAKO, HOCI)IJ'IaIOHlI/Iﬁ 6yneT KAaTb TOTOBHOCTH NPUHUMAIOIICTO
BpPCMCHU HC JOJIbIIC HCKOTOPOT'O BPEMCHHU.

° ACI/IHXpOHHaH Onepauml BBITIOJIHACTCS BHEC 3aBUCUMOCTHU OT TOTOBHOCTU PUHUMAIOIICTO.

Hyxnas ¢popma BeIOHpaeTcst 1715 Kaxk 101 onepauy OTAeIbHO, HO TOJIBKO MOCTIE TOT0, Kak ee (pyHKIHOHATbHAs
CEMaHTHKa OIpeNeIIcHa.
Kak BpI0MpaTh OTHOLICHUS

CorpyanuuectBo. OTHOIIEHUS MEXIY KilaccaMyd M 00BbEKTaMU CBA3aHbl C KOHKPETHBIMU AeiicTBusimu. Ecnn
MBI XOTHM, 4TOOBI 00beKT X mocnai 00beKkTy Y cooOmieHne M, To MpsiMO MJIM KOCBEHHO Kiacc X JOJKEH UMETh
JIOCTYII K KJaccy Y, MHa4e HEBO3MOKHO BbI3BaTh B Kiacce X omnepanuio M. Ilox nocTynmHOCTBIO MBI OHMMaeM
CIOCOOHOCTh OJJHOM aOCTpaKIMU BUAETH APYTYIO U 00palaThes K €€ OTKPHITBIM pecypcaM. AGCTpaKLIUHU JTOCTYITHbI
OJIHa JIPYTOi TOJBKO TOTJa, KOT/Ia MEPEKPHIBAIOTCS UX 00JIaCTU BHAWMOCTH U JIaHBl HEOOXOJMMbIE MpaBa JI0CTyIa
(Tak, 3aKphITas 4acTh Kjacca JOCTYIIHA TOJILKO €My CaMOMY U €ro Apy3bsaM). Takum o0pa3zoMm, 3allerieHue CBsI3aHO
C BUAUMOCTBIO.

OpHUM U3 NONIE3HBIX MPaBUII SBISIETCS 3aKOH JleMeTepa, KOTOPBIA yTBEP)KIAeT, YTO ""METO bl JTF000ro Kiacca
HE JIOJDKHBI 3aBHCETh OT CTPYKTYPBI IPYT'HX KJIACCOB, & TOJIBKO OT CTPYKTYpPHI (BEPXHEr0 YPOBHs) caMoro kiacca. B
KaXJIOM METOJIE TIOCBIIAIOTCS COOOIEHHS TONBKO O0BEKTaM M3 MpeAeIbHO OTPaHUYEHHOTO0 MHOXKECTBA KJIACCOB"
[56]. CnenoBanue 3TOMyY 3aKOHY ITO3BOJISIET CO3JaBaTh CI1a00 3alCIUICHHBIC KJIACCHI, pealn3alysi KOTOPBIX CKPBITA.
Takue K1acchl TOCTATOYHO ABTOHOMHBI U U1l IOHUMAaHUS MX JIOTHKH HET HEOOXOAMMOCTH 3HATh CTPOCHHE JIPYTUX
KJIACCOB.
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[Ipu ananmse CTPyKTYpHI KJIIACCOB CUCTEMBI B 1IEJIOM MOXXHO OOHAPYKUTh, UTO UEPAPXUS HACTIEAOBAHUS THOO
IMpOKasi U MeJKas, Ju0o0 y3Kas W TriiyOokas, 1u0o cOalaHCHpOBaHHas. B mepBoM cilydae CTpyKTypa KJIacCoB
BBITJISIIUT KaK JIEC M3 CBOOOTHO CTOSIIIMX JepeBbeB. Kiacchl MOTyT CBOOOIHO CMEIIMBATHCS U BCTYINATh BO
B3aMMOOTHOIIeHUs [57]. Bo BTOpoM ciydyae cTpyKTypa KJIacCOB HAallOMHHAeT OJHO JIEPEBO C BETBSMHU KJIACCOB,
uMmeronx obmero mpenka [58]. Kaxaplii w3 BapuaHTOB HMMEET CBOM JIOCTOMHCTBA M HeJOCTaTKu. Kitaccel,
COCTaBJISIFOLIME JIEC, HE3aBUCHUMBI JIPYT OT Jpyra, HO, BEPOSTHO, HE JIyYIIUM 00pa3oM UCHOJIb3YIOT BO3MOKHOCTH
crienuanu3andu 1 o0OoOIIeCTBIIeHUs KoJa. B cimyuyae gepeBa KiacCoB 3Ta "KOMMYHAJIBHOCTH"' HCHOIB3YETCS
MaKCHMaJlbHO, MOSTOMY KaXKIbIi M3 KJIaCCOB MMeeT MeHbIIUN pa3mep. OIHAKO B MOCIEIHEM Cllydyae KiacChl
HEBO3MOXKHO MOHSTH 0€3 KOHTEKCTa BCEX UX MPEIKOB.

Wnorga tpedyeTcs BRIOMpATh MEXAY OTHOIICHUSIMU HAcJel0BaHUs, arperaliui 1 ucnonib3oBanus. Hampumep,
noiwkeH u kiaacc Car (aBToMoOMIIb) HacIeI0BaTh, COACPKATh WIIM MCIIOJIb30BaTh Kiacckl ENgine (aBurarens) u
wheel (kosieco)? B nanHoM citydae 6oJiee 1enecoo0pas3Hbl OTHOIICHHS HCOIb30BaHus. [To MueHHIO Meiiepa, Mex Iy
kiaccamu A u B "oTHomeHus HacienoBaHusi Ooyiee MPUTOIHBI TOTIA, KOTJa 000K 00beKT kimacca B moxker
OJIHOBPEMEHHO paccMmaTpuBaThcsi W Kak 00bekT A" [59]. C mpyroit CTOpOHBI, €ClIM OOBEKT SBISETCS YEM-TO
0O0JBIINM, YeM CyMMa €ro 4acTei, TO OTHOIIEHHE arperaiiii He COBCEM YMECTHO.

MexaHu3Mbl M1 BUAMMOCTb. OTHOIIIEGHUSI MEXIY OOBEKTaMH OMpEeNsIeTCs B OCHOBHOM MEXaHH3MaMHU UX
B3aMMOJICHCTBHS. Bompoc cOCTOMT TOJIBKO B TOM, KTO O YeM JOJDKCH 3HaTh. Hampumep, Ha TKarkoi ¢abdpuke
MaTepuaibl (MapTHUH) MOCTYNAIOT Ha y4acTKU i 00paboTku. Kak ToIbKO OHU MOMaaroT HAa y4acToK, 00 ’TOM HaJI0
W3BECTHUTH YIPABISIONIECTO. SIBISETCS M MOCTYIUICHHE MaTepualia Ha yYacTOK OIepalueil HaJ ydacTKOM, Ha
MaTepuaioM, WIH TeM U Ipyrum cpaszy? Eciu 3To onepanus HaJ y4acTKOM, TO KJIAacC y4acTKa JOJDKEH OBbITh BUIUM
Uit Matepuana. Eciu 910 onepanus HaJ MaTepralioM, TO KJIacC MaTepualia J0DKEH OBITh BUAUM JUIS Y4acTKa, TaK
KaK MapTusi MaTepuaia AOJDKHA pa3linyaTh y4yacTKH. B ciiydae omepanuy HaJ MOMENICHHEM U Y4aCTKOM HYXKHO
00eCTeynTh B3aWMHYIO BUAMMOCTb. AHAJIOTMYHO CIEIYeT OIPENSIUTh OTHOIICHHE MEXIy YIPABISIOUINM M
y4acTKOM (HO HE MaTepUaioM U YNPaBJISAIONINM): TUOO yIPaBISIOUINI T0KEH 3HaTh 00 yyacTke, JIM00 y4acTok 00
YIIPaBJISAIONIEM.

Wuoraa B mporecce MpoeKTUPOBAHUS MOJIE3HO SBHO OINPENETUTh BUAUMOCTh 00BEKTOB. CyIIECTBYIOT YEThIpE
OCHOBHBIX CIIoco0a CAeNaTh TaK, 4TOO0bl 00BEKT X (KJIHEHT) BUaeT 00beKT Y (cepBep):

e CcepBep SABIACTCS TT00ATHHBIM;

e CcepBep nepenaeTcs KINSHTY B KauecTBE TapaMeTpa Oneparim;

e CepBep SABIAETCS YACThIO KIIMEHTA B CMBICIIE KJIACCOB;

e CepBep JIOKAITBHO OOBSIBIISECTCS B 007aCTH BUIUMOCTH KIIMEHTA.

OTH BapuaHThl MOXHO KOMOMHHPOBaTh. Y MOKET OBITh YacThi0 X W MPH 3TOM OBITh BHJIUMBIM JIPYTHUM
obbekTam. B s3p1ke Smalltalk Takoi crmocod 0ObIMHO 03HAaYAET 3aBUCUMOCTh MEXKIY 1ByMs oObekTamu. O01as 30Ha
BUJUMOCTH MPUBOJIUT K CTPYKTYPHOM 3aBUCUMOCTH, TO €CTh OJIMH OOBEKT HE NMEET UCKIIOUUTENbHBIX MPaB I0CTYyIIa
K APYTOMY: COCTOSTHHE 3TOTO IPYTOro 00bEKTa MOXKET OBITh H3MEHEHO HECKOJIBKUMH CITOCOOaMHU.

Bu10op peanuzanumn

Buytpennee crtpoenue (peanuzaiusi) KJIacCOB U OOBEKTOB pa3palaThIBAETCS TOJBKO TOCIE 3aBEpIICHUS
MPOEKTUPOBAHUS MX BHEUTHETO MoBeneHus. [Ipu 3ToM HEOOXOAMMO MPUHATH JABA MPOEKTHBIX PEIICHUsS: BHIOPATh
croco0 MpeICTaBICHHS Kilacca WM 00BbEKTa U CIIOCO0 pa3MeIeHusI uX B MOJYJIE.

IIpencrasienue. [IpencraBneHne KiIaccoB M OOBEKTOB MOUYTH BCET/Aa JIOJDKHO OBITH WHKAICYIHPOBAHO
(CKpBITO). DTO TIO3BOJISIET BHOCHTH H3MEHEHUS (HaIIpuMeD, IepepacipeieieHue NaMsITH 1 BpEMEHHBIX pecypcoB) 0e3
HapylieHuss PyHKIIMOHAIBHBIX CBSI3€d C IpYruMH KiaccamMud W oObektamu. Kak mynapo ormerun Bupt: "BeiOOp
crioco0a MpeICTaBICHHS SBISICTCS HEJIETKOW 3a/1a4eld ¥ He OTIPEISNISIETCS OTHUMH JIUIIh TEXHUUECKUMH CPEICTBAMHU.
OH Bcer/1a I0JDKEH paccMaTpUBAThCS C TOUKH 3peHws onepanuii Haa nanabivu” [60]. Paccmotpum, HanpumMep, Kiace,
COOTBETCTBYIOIIUNA pPAaCIUCAaHUSAM IOJIETOB caMosieToB. Kak ero Hy>KHO ONTHUMHM3UpPOBaTh - MO 3(P(HEKTHUBHOCTH
MIOMCKa WJIM TIO0 CKOpOCTH Jo0aBieHus/ynanenus peica? ITockonbKy HEBO3MOXKHO pealin3oBaTh U TO, M JIpyroe
OJTHOBPEMEHHO, HY>KHO C/I€IaTh BEIOOP, UCXO/S U3 TIeTiel crucTeMbl. THOT1a Tako# BBIOOD ClienaTh HEMpoCTO, ¥ TOT1a
CO3/IaeTCs CEeMEHCTBO KJIACCOB C OJWHAKOBBIM HMHTEp(hEHCcOM, HO C MPUHIUIHAIHHO pa3HOW peaiu3aluei s
o0ecreyeHns: BapUaTUBHOCTH ITOBEICHUSL.

OpnnuM u3 HauboJee TPYIHBIX PELICHUH SBISETCS BEIOOP MEX Ty BEIUMCICHUEM 3JIEMEHTOB COCTOSIHHS 00BEKTa
U XpaHEHHEeM HX B BUJE MOJeH naHHbIX. PaccmoTpum, Hampumep, kiaacc Cone (KOHycC) ¢ COOTBETCTBYIOIIUM €My
meronoM Volume (o6beM). DTOT MeTOJ BO3BpallaeT 3HaYCHHE oObeMa 00beKkTa. B CTpykType KOHyca B BHJE
OTJICTBHBIX TOJICH XPAHSTCS JaHHBIE O €ro BBICOTE U paguyce ocHoBaHus. CleayeT Ju emie co3AaTh MoJie TaHHBIX
JUIst 00beMa WITH CIIEAYET BBIYMCIATEL €ro Mo Mepe HeoOxoauMocTu BHyTpu Metona Volume [60]? Eciu Mbl XoTHM
MOJTy4aTh 3HAUEHUE 00BeMa MAaKCUMATBHO OBICTPO, HYKHO CO3/1aBaTh COOTBETCTBYIOIIEE MOJIe JaHHbIX. Eciu BakHee
SKOHOMHMSI TaMATH, JIy4YIlleé BBIUMCIUTH 3TO 3HaueHuWe. ONTHUMaNbHBIM CIOCO0 MpeacTaBieHUs OOBEKTa Bcerjaa
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OTIpeNieNIIeTCsl XapakTepoM pemraeMoil 3agaun. B mr000oM ciydae 3TOT BBIOOp HE JIOJDKEH BIUATH Ha MHTEep(eic
KJiacca.

MoayabHasi CTPYKTYpa. AHAJOTHYHBIE BOIPOCH! BO3HUKAIOT MPH PACHpPEeNICHUH JACKIapaluil KJaccoB U
00bekTOB 10 MotyJisiM. B si3bike Smalltalk aTa mpoGaema oTCyTCTBYET, 3/16Ch MOIYJIbHBIN MEXaHU3M HE peaTu30BaH.
B s3pikax Object Pascal, C++, CLOS u Ada cymecTByeT NOHATHE MOAYJIS KaK OTACIbHOM SI3bIKOBOM KOHCTPYKIIHH.
Pemennie o mecre AeKIapupOBaHUSA KIACCOB M OOBEKTOB B ATHX S3bIKAX SIBISETCS KOMIPOMHUCCOM MEXKIY
TpeOOBaHUSMHU BUIUMOCTH U CKpBITUS MH(popMaruu. B o0mem ciydae MOAYIH AOJKHBI ObITh (PYHKIHOHAIHHO
CBS3HBIMU BHYTPH U CJIa00 CBSI3aHHBIMHU Jpyr ¢ apyrom. Ilpu »ToM ciieqyer y4yuThIBaTh PsJi HETEXHHUYECKHX
(bakTOpOB, TAKKX, KaK IOBTOPHOE UCIIOIB30BaHKE, 0€301IaCHOCTh, IOKyMeHTHpoBaHue. [IpoexTupoBanue Moaymei -
He 0oJiee MPOCTOM Mpoliecc, YeM MIPOEKTUPOBaHKE KI1accoB U 00bekToB. O ckpbiTuu uHpopmanuu [lapuac, Knemenc
u Beiic rosopsar cinepyromee: "[IpumeHeHne 3TOro MpUHLIMIA HE BCerga Oo4eBUAHO. [lpuHuun HaieneH Ha
MUHUMU3ALUI0 CTOUMOCTHU IPOTPAMMHBIX CPEZCTB (B LIEJI0OM 32 BpeMsl SKCILTyaTalllu ), AJIs 4ero OT IPOEKTUPOBIIUKA
TpeOyeTcsi CIIOCOOHOCTh OLEHHBATH BEPOATHOCTh M3MEHEHMH. Takue OIEHKH OCHOBBIBAIOTCA HA MPAKTUYECKOM
OMbITE M 3HAHUSAX MPEAMETHON 001acTH, BKIIOYAs MOHMMAHME TEXHOJOTHMHM MPOrPaMMHPOBAHUS U allapaTHBIX
ocobennocreit" [61].

BeiBOABI
e OOBEKT XapaKTepU3yeTCsi COCTOSTHUEM, TTOBEJCHUEM U UIACHTUYHOCTHIO.
e CTpyKTypa U MOBEJECHUE OAMHAKOBBIX OOBEKTOB OMHUCHIBACTCS B OOIIEM ISl HUX Kjlacce.
o CocrosiHMe 00BEKTA OMPEACISIET €r0 CTATHUECKUE U JHHAMUYECKHAE CBOKCTBA.
o IloBenenue oObeKTa XapaKTepPU3yeTCsI U3MEHEHHEM €0 COCTOSIHUS B IIPOIIECCE B3aUMOICUCTBUS (ITOCPEACTBOM
nepesayy COOOIIEHN) C IPYTUMH 00ObEKTaMH.
e HneHTHYHOCTH OOBEKTA - ITO €r0 OTINYHUS OT BCEX JIPYTUX OOBEKTOB.
o Hepapxus 00bEKTOB MOKET CTPOUTHCS Ha IPUHIUITAX CBSI3M WJIHM arperanum.
e  MHOXecTBO OOBEKTOB C OIMHAKOBOM CTPYKTYPOM U OBEICHUEM SIBIISIETCS KJIIACCOM.
o IllecTp THUIIOB MepapXuii KJIACCOB BKIIIOYAIOT: aCCOIIMUPOBAaHUE, HACIEIOBAHUE, arperanus, UCI0JIb30BaHuE,
WHCTAHIIMPOBAaHUE U METaKJIaCCUPOBAHHUE.
e Kraccel 1 00BbEKTHI, 00pa3yroOIIUe CIOBAPH MPEAMETHOM 00JIaCTH, HA3BIBAIOTCS KIIFOUEBBIMU a0CTPAKIIUSIMHU.
o CrpyKkTypa, 00BEIUHSIIOMAs MHOKECTBO OOBEKTOB M OOECIEeUMBAONIAs X COBMECTHOE IieJieHANpaBIeHHOE

(YHKIIMOHUPOBAHUE, HA3BIBACTCSI MEXAHU3MOM.

KauecTBo abcTpakuuii u3mMepsieTcs UxX 3alelIeHneM, CBI3HOCThIO, I0CTaTOYHOCTbIO, TOJTHOTON U IPUMUTHUBHOCTBIO.
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Jlexkuus 4. OCHOBHBIC NOHATHS TEXHOJOTHN MPOCKTHPOBAHUS CJIOKHBIX
uHpopmanuoHubix cuctem (CUC)

Kaaccupuxkanua CUC

Nudopmanus B COBpEeMEHHOM MHpE TMpeBpaTWiach B OJWH W3 HauOoOliee BaXXHBIX PECYpCcoOB, a
uHpopmanuonneie cucrtembl (MC) cranmm HEOOXOMUMBIM HHCTPYMEHTOM TIPAKTHYECKH BO Bcex cdepax
JESTSIIbHOCTH.

Pa3zHooOpasue 3a1a4, pemaeMbix ¢ momoinbio VC, mpuBeIo K MosiBJICHUIO MHOXKECTBA PA3HOTHUITHBIX CHCTEM,
OTIUYAOIIUXCS TPUHITUTIAMH IOCTPOSHUS M 3aJI0KCHHBIMH B HUX TPaBHJIAMU 00pa0OTKU HHPOPMAIIHH.

WHupopmanmoHHbIE CHCTEMBI MOXXHO KJIACCH(PUIHPOBATH 10 IIEJIOMY PSITy pa3IMYHBIX IPU3HAKOB. B 0OCHOBY
paccMaTpuBaeMOl  KjaccH(UKAUMU  TOJOKEHBl  HaumbOoliee  CYIIECTBEHHBIC IMPHU3HAKH, ONpEACISAIONINe
(YHKIIMOHAJIBHBIE BO3MOXXHOCTH M OCOOCHHOCTH TOCTPOCHHSI COBPEMEHHBIX CHUCTEM. B 3aBUCHMMOCTH OT 00bema
pelraeMbIX 3ajad, UCIOJb3YEMbIX TEXHHUYECKUX CPEICTB, OPraHH3al (yHKIIMOHUPOBAHHS, WH(POPMAIIMOHHBIC
CHCTEMBI JICTISITCA Ha psif rpymi (kiaaccos) (puc. 1.1).

ITo Tumy xpanumbix ganHbix MC nenstcs Ha dakrorpaduveckie u TOKyMeHTaIbHbIe. DakTorpaduieckue
CHCTEMBI MPEIHA3HAYCHBI JIJISI XPaHCHUSI U 00pa0OTKU CTPYKTYPHUPOBAHHBIX JAHHBIX B BUJIC YUCEN U TeKCTOB. Han
TaKUMH JIaHHBIMA MOXXHO BBINOJHATH Pa3JIMYHBIC OINEpaluu. B JOKyMEHTAIBHBIX cHcTeMaX WHpopMamus
Npe/ICTaBJICHa B BUJC JOKYMEHTOB, COCTOSIIMX M3 HAMMEHOBAHUM, ONMHMCAHHH, pedepaToB U TeKCTOB. [loucK 1o
HECTPYKTYPHUPOBAHHBIM JaHHBIM OCYIIECTBIISCTCS C HCIIOJIb30BAHMEM CEMaHTHYCCKUX MpU3HAKOB. OTOOpaHHBIC
JOKYMEHTBI TIPEJIOCTABISIOTCS TI0JB30BaTEN0, a O00pa0OTKa JaHHBIX B TaKUX CHCTEMax IPAKTUYECKA HE
MIPOU3BOTUTCS.

OcHOBbBIBasiCh Ha CTeNEeHM ABTOMATH3AIUM WH(OPMANMOHHBLIX NPOLECCOB B CUCTEME YIPaBJICHUS
dbupmoit, THPOPMAITMOHHBIC CUCTEMBI JACIISATCS Ha PyYHbIC, aBTOMATHYECKHAE U ABTOMATU3HPOBAHHEIE.

HudopmaltHoHHBIE CHCTEMBI
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Puc. 1.1. Knaccuduxanus nHGOpMaIMOHHBIX CUCTEM
Pyunsie UC xapakTepu3yOTCsi OTCYTCTBHEM COBPEMEHHBIX TEXHUYECKHUX CPEACTB repepadoTku HHpopMaIiu
Y BBITIOJTHEHUEM BCEX OTEPAIUil YSIIOBEKOM.
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B aBromaTtnueckux MC Bce oneparuu mo nepepaboTke nHGOpMAIUU BBIITOTHSIIOTCS 0€3 yJacTus 4eloBeKa.

ABromarusupoBannbie MIC mpenamnonaraioT ydyactue B mpoiecce 0o0paboTku MHQOpMAIMM U 4eloBeKa, U
TEXHUYECKUX CPEJCTB, MPUYEM IJIaBHASL POJIb B BHIMOJIHEHUH PYTHHHBIX Orepanuii 00paboTKH JaHHBIX OTBOJUTCS
KoMIbploTepy. MIMEHHO STOT KJacc CHCTEM COOTBETCTBYET COBPEMEHHOMY MPEJICTaBICHHUIO TOHATHUS
"uHpopManoHHas cucTema'.

B 3aBucumoctn oT xapakrtepa o0padorkm gaHHbix MC npenarcs Ha WHPOPMAIMOHHO-TIOMCKOBBIC H
UH(POPMALMOHHO-PEIIAIOIINE.

NudopmalinoHHO-IOUCKOBBIE  CHUCTEMBbI IPOU3BOJSAT BBOJA, CHUCTEMAaTH3alUIO, XpaHEHHE, BbIAUY
UH(OPMALIMH TI0 3aIPOCy IMOJIb30BaTENs 0e3 CIOKHBIX npeodpazoBanuii naHHbX. (Hanpumep, UC 6ubimoreynoro
o0cCiTyKUBaHUsl, pe3epBUPOBAHUS U IPOJAKU OUIIETOB Ha TpaHCIOpTEe, OPOHUPOBAHUS MECT B TOCTUHUIIAX U TIP.)

WudopMannoHHO-pEIaloe CUCTEMBI OCYIIECTBIIAIOT, KPOME TOTO, OIEpalluil epepadoTKu HH(OpMAIHH
10 oIpeeeHHOMY aliropuTtMy. [lo xapakTepy ncnosab30BaHus BLIX0AHON MHGOPMALMH TaKUE CUCTEMBI IPUHSATO

JIEJIUTh Ha YIPaBJISIOIINE U COBETYIOIIME.

PesynpTupytomas uadopmanus ynpasistomux MC HenocpeacTBEHHO TpaHCPOPMUPYETCs B TPUHUMAEMbIe
YeJI0BEKOM perieHus. J{Js 7TUX cucTeM XapaKTepHBI 3a7]adi PaCYeTHOTO XapakTepa u 00paboTka O0IbIINX 00hEMOB
nanabix. (Hanpumep, UC nnanupoBaHus mpou3BOACTBA WU 3aKa30B, OYXTaJITepCKOro yuera.)

Cogeryromue HC BeipabaThiBaloT HMH(OpMAIMIO, KOTOpash NPUHUMAETCS YEJIOBEKOM K CBEICHHUIO U
YUUTHIBaeTCs NMpU (HOPMUPOBAHUU YMPABICHUESCKUX PEUICHHI, a HE WHHUIMHUPYET KOHKPETHBIC ACUCTBUS. DTU
CUCTEMbl UMUTUPYIOT MHTEJUIEKTYyaJbHbIE Mpolecchl 00paboTKu 3HaHMM, a He AaHHBIX. (Hampumep, skcneprHbie
CHUCTEMBI. )

B 3aBucumoctu ot cepbl NpuMeHeHHs pa3inyaioT ciaeayrouue kiaceol VC.

NudopmaniioHHble CUCTEMbl OPraHU3AIMIOHHOTO YIIPABJICHUS - MpeIHa3HA4YeHbl Ui aBTOMAaTH3aIUU
(GYHKIUI ynpaBlIEHYECKOTO MEPCOHANa KaK MPOMBIIUIEHHBIX MPEANPUATUN, TaK UM HEMPOMBIIIJIEHHBIX O0OBEKTOB
(rocTuHUIl, 6AHKOB, Mara3uHoOB U TIP.).

OCHOBHBIMH (PYHKLHMSMH TOJOOHBIX CHCTEM SBISIOTCS: ONEPATHBHBIA KOHTPOJb W PETyJIMPOBAHHE,
OTEpaTUBHBINA Y4YeT M aHallu3, MEPCHEKTUBHOE M OMEPATHUBHOE IJIAHUPOBAaHUE, OYXTalTepCKUl y4eT, yInpaBlieHUE
cOBITOM, CHAOKEHUEM U JIpyTHe SKOHOMHUYECKHUE U OPTaHNU3allMOHHbIE 3aJauH.

NC ynpaBnenuss texHojsormueckumu mnpoueccamu (TII) - cayxar g aBroMarusanuu  (QyHKUIUH
IIPOU3BOJICTBEHHOI'O MIEPCOHANIA [10 KOHTPOJIIO U YIIPABJIEHUIO IPOU3BOACTBEHHBIMH onepanusiMu. B Takux cuctemax
OOBIYHO TpeAyCcMaTpUBAETCs HAJMYME PAa3BUTHIX CPEACTB M3MEPEHUs MapaMeTpPOB TEXHOJOTHMUECKUX IMPOLECCOB
(TeMmiepatypsbl, JaBICHUS, XUMHUUECKOTO COCTaBa U T.II.), MPOILeyp KOHTPOJIA AOIYCTUMOCTH 3HAUE€HUH MapaMeTpoB
Y PEryJUPOBaHUs TEXHOJIOTHUECKUX MPOLIECCOB.

NC aBromarusupoBanHoro npoektupoBaHusi (CAIIP) - mpenHasHaueHsl 17 aBTOMaTU3alMM (PYHKIIHMA
WHXEHEPOB-TIPOCKTUPOBIINKOB, KOHCTPYKTOPOB, apXUTEKTOPOB, IN3alHEPOB NP CO3AAHUM HOBOM TEXHUKH WU
TeXHOJIOTMH. OCHOBHBIMH (DYHKUMSMU MMOAOOHBIX CUCTEM SIBIISIOTCS: MHKEHEPHbBIE pacueThl, CO3JaHue IrpaduyecKoi
JOKYMEHTaIUM (YepTexel, cXeM, IIIaHOB), CO3JaHHe MTPOEKTHON JOKYMEHTAIMH, MOJIEIMPOBAHUE POSKTUPYEMBIX
00BEKTOB.

HNurterpuposannbie (kopnopatusabie) CUC

WuterpupoBannsie (kopriopatuBHble) MC - MCMONB3yIOTCS Al aBTOMAaTU3alMU BeeX (QYHKIMHA (UPMBI U
OXBAaTBIBAIOT BECh IIUKJ PabOT OT IUIAHUPOBAHMS AESITENbHOCTH A0 cObITa MpoayKuuu. OHU BKIIIOYAIOT B ceOs psill
MoayJei (moacucreM), pabOTAIOMIMX B €IMHOM HH(POPMALMOHHOM IPOCTPAHCTBE M BBIMOJIHSIOUIMX (YHKIUU

MOJAEPKKA COOTBETCTBYIOIIMX HAIPABICHUN JEATEIbHOCTU. THWIIOBBIE 3aJlauyd, pelaemMble MOAYJISAMU
KOPIIOPATUBHOMN CHCTEMBI, MpUBEACHBI B TabmuIe 1.1.
Tabnuua 1.1. dyHkunoHanpHOE Ha3HAYEHKE MOAYJiel kopriopatuBHoii HC.
Iloacucrema IIpou3BoacTBEHHbIE DuHaHCOBbIE Hoacucrema kaapos | IIpoyune moacucTemMbl
MApPKEeTHHIa MOACHCTEMBI Y4eTHbIE MOACUCTEMbI (4e10BeYECKHUX (nanpumep, UC
pecypcoB) PYKOBOJCTBA)
UccnenoBanne | IlmanupoBanue VYrpasnenue mnoptdeneMm | AHanu3 u | Kontpons 3a
pBIHKA u | 00beMOB  paboT U | 3aKa3o0B IIPOTHO3UPOBaHUE JeSATeNBHOCTIO (PUPMBI
MPOTHO3MPOBaH | pa3paboTka MOTPEOHOCTH B
ne Ipojax KaJICHIapHBIX [IaHOB TPYZOBBIX pecypcax
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VYupasneHue OrnepaTUBHEBII Yupasnenue kpeauTHol | Benenue apxuBOB | BrlgBieHue
poaxxaMu KOHTPOJIb U YTIPaBJICHUE | MOJIUTUKON 3aIMceil 0 epCoOHaANIe | OMEPaTHBHBIX MPOOIIEM
MIPOU3BOACTBOM

Pekomenmaunn | Ananus pabotel | Paszpabotka AHanu3 u | Ananus

o 000pyI0BaHUS (MHAHCOBOTO TTaHa IJIaHUPOBAaHHE yIPaBIEHYECKUX

MPOU3BOACTBY MOATOTOBKH KaJIpOB CTpaTernYeCKux

HOBOM CUTyalui

NPOIYKLIHH

Ananus u | Yyacrtue B | OUHAHCOBBIN aHaIU3 U ObecnieueHue mpoiiecca

YCTaHOBJICHUE (hopMHpOBaHNHN 3aKa30B | MPOTHO3UPOBAHHE BEIPaOOTKH

LIEHBI MOCTaBIINKaM CTPAaTErHueCcKuxX
pelIeHu

VYuer 3aka30B Vmupasnenue 3anacamu | Kontposs Oromkera,

OyxTanTepcKkuii yd4er u
pacyer 3apIuiaThl

Ananmuz

IIPOJYKLIUH, CYUTAETCA YK€ MPOUIECHHBIM 3TAIOM ISl MHOTUX IIPENNIPUSATUH.

B Tabmuie 1.2 mpuBeneH mepedeHb HauOojee MOMYJISIPHBIX B HACTOSIEE BPEeMs MPOTPAMMHBIX IMPOAYKTOB JUIS

peaiun3anuu ncC OPraHU3allMOHHOTO YIIPABJICHUA PA3JIMYHBIX KIIACCOB.

COBpeMEHHOro cocTosgHus pblHKa VC moka3piBaeT YCTOWYMBYIO TEHJEHIMIO pOCTa CIpoca Ha
MH(QOPMaIIMOHHbBIE CHCTEMbI OPraHU3alMOHHOT0 yIIpaBjieHus. [Ipiuuem cipoc npoaomKkaeT pacTi UMEHHO HA MHTETPUPOBAHHBIE
CHCTEMBl YIpaBleHUs. ABTOMATH3alMs OTIACIBHOH (QYHKUIUH, HampUMep, OyXraJTepcKOro ydeTra WM cObITa TOTOBOM

Tabnuua 1.2. Knaccudukanus peiHKa HHPOPMAITUOHHBIX CHCTEM
JlokanbHbIE MauJbie uHTerpupoBannsie | Cpennue Kpynnbie HHTerpupoBaHHbIe
CHCTEMBI CHCTEeMBI HHTErpHPOBaHHbIE cucremsl (IC)
CHCTEMBbI

e BOCT e Concorde XAL Exact e Microsoft-Business e SAP/R3 (SAP AG)
e Unotex e NS-2000 Platinum PRO/MIS | Solutions - Navision, Axapta | « Baan (Baan)
e Undocodpt e Scala SunSystems e J D Edwards (Robertson | ¢ BPCS (ITS/SSA)
e Cymep- e BOCT-IIPO & Blums) e OEBS (Oracle E-Business
Menemxep o 1C-Ilpeampustue ¢ MFG-Pro (QAD/BMYS) Suite)
e Typbo- e BOCC-Kopmopars e Syteline
Byxranrep e [T'anmakTuka (COKAII/SYMIX)
e Unudo- e Ilapyc
Byxranrep e Pecypc

e DrajoH

CymectByer knaccudukanus VIC B 3aBHCHMOCTH OT ypOBHS YIIPaBIE€HHs, HA KOTOPOM CHCTEMa HCIIOJIb3YETCS.

WNudopmanmonHas cuctemMa onepaTHBHOTO YPOBHS - MOAJEP)KUBAET UCTIOJIHUTENEH, 00padaThiBast JaHHBIE O CACIKAaX U
COOBITHSIX (CUeTa, HaKIIa/IHbIC, 3apIiaTa, KPEJAHUTHI, IOTOK CHIPhs M MarepuaioB). MHGopMalnoHHas cucteMa onepaTuBHOTO

YPOBHS SIBJISIETCS CBA3YIOIIMM 3BEHOM MEXy (GUPMOI 1 BHEIIHEH cpeson.

3agauu, meny, ICTOYHUKY WH()OPMAITUH U aITOPUTMEBI 00pa0OTKH Ha OTIEpAaTHBHOM YPOBHE 3apaHee OIpeIeICHBI U B

BBICOKOH CTCIICHHU CTPYKTYPUPOBAHLI.

HNHupopMallioHHbIE CHCTEMBbl CICIHHMAIUCTOB - IOAJACPKUBAIOT PabOTy C JAaHHBIMA W 3HAHUSAMH, IOBBIIIAIOT
MPOAYKTHBHOCTh W TIPOU3BOJUTEIBHOCTh PaOOTHl MHKEHEPOB U MPOCKTHPOBIIUKOB. 3aqada MOJ00HBIX HH()OPMAIMOHHBIX

CUCTEM - MHTEIPAllUs HOBBIX CBEICHUI B OPraHU3aIl{I0 U IOMOIIL B 00pad0TKe OyMa)KHBIX JOKYMEHTOB.
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NudopmannoHHbIe CHCTEMBI YPOBHS MEHEIKMEHTA - HCIOJIB3YIOTCSI pAOOTHHKAMH CPEIHETO YIPaBIEHYECKOTO 3BEHa
JUIE MOHHUTOPHHIA, KOHTPOJISA, MPUHATHS pEIICHUA W aAMUHHCTpUpoBaHHA. OCHOBHBIE (YHKUIUH THX WHPOPMAUOHHBIX

CUCTEM:
. CpaBHEHHE TEKYIIUX MOKa3aTelel ¢ MPOILTBIMY;
. COCTaBJICHHEC MEPHOIMYECKUX OTUYCTOB 32 OINPEJCIICHHOE BpEMs, a HE BblJaya OTYETOB MO TEKYIIHM
COOBITHSIM, KaK Ha OTICPATUBHOM YPOBHE;
o obecrniedeHue 10cTyna K apXuBHOM HH(YOpPMANIUHU U T.1.
Crparerudeckas WH(pOpPMAIMOHHAS CHUCTEMa - KOMIbIOTepHAsh HWH()OPMAIMOHHAS CHUCTEMa, OOCCIICUUBAIOIIAS

MOIEPKKY TIPUHSITHS PEIISHHUH [T0 pealin3alii CTPATETHIECKUX TIEPCIIEKTUBHBIX [IEJIe Pa3BUTHS OpraHU3aIlHH.

HNudopmaiimonHble CHCTEMBI CTPATETMYECKOTO YPOBHS IIOMOTAlOT BBICIIEMY 3BEHY YIIPABIICHIEB peIIaTh
HECTPYKTYPHPOBAHHBIE 33]]a9, OCYIIECTBIISATH JONTOCPOUHOE MIanupoBanre. OCHOBHAS 3a/1adya - CpaBHEHUE TTPOUCXOIAIITIX
BO BHCIIHEM OKPYKEHHUM W3MEHEHUH C CYMIECTBYIOIUM MOTeHIHAIOM (upMbl. OHU TPU3BAHBI CO37aTh OOIIYIO Cpeay
KOMITBIOTEPHON TETIeKOMMYHHUKAITMOHHOW MTOIEPKKY PEIIEHUH B HEO)KHIAHHO BO3HUKAIONIUX CUTyanusxX. Vcrmoms3ys cambie
COBEPIICHHBIC MTPOrPaMMBbI, 3TH CUCTEMbI CIIOCOOHBI B JIFO0O0W MOMEHT MPEIOCTaBUTh HH(POPMAIIMIO U3 MHOTMX MCTOYHUKOB.
HekoTopsie cTpaTerndeckuie CHCTEMBI 00JIaaf0T OrpaHHYESHHBIMU aHATUTHYECKAUMHI BO3MOKHOCTSIMH.

C ToukH 3peHHs MPOorpaMMHO-aNIapaTHON peanu3aluyi MOKHO BBIIETUTD Psifi TUMOBBIX apxutektyp UC.

TpaguuuoHHBIE aPXUTEKTYpPHbBIE PELICHUSI OCHOBAHbI Ha MCIIOJIBb30BAHNH BbIIEICHHBIX (aiiI-cepBEpOB UM CEPBEPOB
0a3 manHbIX. CyIIECTBYIOT TakKe BapHaHTBl apXUTEKTYP KOPIIOPATUBHBIX MH()OPMAIMOHHBIX CHUCTEM, 0a3HPYIOIIMXCS Ha
texHonoruu Internet (Intranet-mpumokenus). Crnemyromas pa3HOBUAHOCTh APXUTEKTYPHl WH(POPMAIMOHHONW CHCTEMBI
OCHOBBIBaeTCsS Ha KOHUeNuuu "Xpanwiuma AaHHbIX" (DataWarehouse) - wHTerpupoBaHHOH HH(OPMALIMOHHOW CpEJBbI,
BKJIIOYAIOIIEH pa3sHOpoAHbIe HH(OPMAaLMOHHBIE pecypchl. M, HakoHew, uis MOCTPOEHHs IIIOOANIbHBIX PACHpPEIETICHHBIX
MH(QOPMAIIMOHHBIX NPUIOKEHUH HCIOJIB3YETCs apXUTEKTypa MHTErpanuu MH(POPMaMOHHO-BBIUMCIUTEIbHBIX KOMIIOHEHTOB
Ha OCHOBE 00BEKTHO-OPUEHTHPOBAHHOTO MOIX0/1A.

Wunpyctpus pa3paboTku aBTOMaTH3UPOBAHHBIX HHPOPMAIIMOHHBIX CHCTEM yIpaBlieHus 3apoauiack B 1950-x - 1960-x
roJiax v K KOHIly BeKa IpUoOpelia BIOJIHE 3aKOHYEHHBIE (POPMBI.

Ha nepBoM 3Tane ocCHOBHBIM TOAX010M B poekTuposanuu IC ObuT MeTo1 ""cHU3Y-BBEpX ", KOT/1a CHCTEMA CO3/IaBANIaCh
KaK HabOp NPWIOKEHUH, HanOoJiee BaKHBIX B JAHHBIA MOMEHT 151 [TOJIEPKKHU JeSITEIbHOCTHU peanpusiTrs. OCHOBHOH LIEJIBIO
3TUX MPOEKTOB OBLJIO HE CO3JaHHE TUPAKHUPYEMBIX HPOLYKTOB, a OOCIY)KMBAaHHE TEKYIIMX MNOTPEOHOCTEH KOHKPETHOTO
yupexaeHus. Takoi Mmoaxoj 0T4acTH coxpaHseTcs U cerofs. B pamkax "JocKkyTHOH aBTOMAaTH3aIMK' TOCTaTOYHO XOPOIIO
oOecrieunBaeTCsl MOAJEPKKA OTHACNBHBIX (YHKLUUH, HO MPAKTUYECKU TIOJHOCTHIO OTCYTCTBYET CTpaTerus pPa3BUTHUS
KOMITJIEKCHOM CHCTEMbI aBTOMATH3aIlMH, 2 00beAnHEeHHE (QYHKIIMOHATIBHBIX MOJICHCTEM MPEBPAIIAETCS B CAMOCTOSATENBHYIO U
JIOCTATOYHO CIIOXKHYIO TIpOOIeMy.

Co3naBasi cBOM OTAENBI M YIPABICHHUS aBTOMATHU3AINH, MPEANPHUATHS MBITAINCh '00YCTPOUTHCS'' CBOMMH CHJIAMH.
OpHaKo MeprUoIUYECKUEe N3MEHEHHUS! TEXHOJIOTHH PadOThl M JOKHOCTHBIX MHCTPYKIMH, CJIOXKHOCTH, CBA3aHHBIE C Pa3sHBIMU
NpeACTaBICHUSIMHA NOJIb30BaTeNel 00 OJHUX M TeX K€ JAaHHBIX, IPUBOAMIM K HENPEPHIBHBIM JOPaOOTKAaM MPOrpPaMMHBIX
MPOAYKTOB JUIsl yIOBJIETBOPEHHUS BCE HOBBIX M HOBBIX MMOXKETaHWH OTAETbHBIX paboTHHMKOB. Kak ciemctBue - m pabota
MIPOrpaMMHUCTOB, U co3aaBaeMble M1C BBI3BIBAIN HETOBOJIBCTBO PYKOBOAUTENEH U MTOJIb30BATENEH CUCTEMBI.

Crnenyromuii 3Tan CBSI3aH C OCO3HAHHEM TOTO (aKTa, 4TO CYMIECTBYeT MOTPEOHOCTh B JOCTATOYHO CTAaHJAPTHBIX
NPOrpaMMHBIX CPEICTBAX aBTOMATH3ALMH ACATEIbHOCTH PAa3IMUHBIX YUPEKICHUH 1 peanpustuii. 3 Bcero cnexkTpa mpodiem
pa3paboOTUYMKK BBIJCTIIN HauOoJiee 3aMeTHbIC: aBTOMATHU3AIMIO BEJCHUS OyXTalTepCKOro aHaJMTHYECKOro ydeTa u
TEXHOJIOTMUYECKUX TporeccoB. CHUCTEMBI Hadall IPOEKTHUPOBAThCS ''CBEPXy-BHM3', T.€. B NPEANOJOXKEHHH, YTO OJHA
porpaMma J0JDKHa YA0BJIETBOPSITH IOTPEOHOCTH MHOTHX TI0JIb30BaTEICH.

CamMa uiest HCTIOJIb30BaHUsl YHUBEPCATLHOM MPOTPaMMbI HAKIIABIBAET CYIICCTBEHHBIC OTPAaHIMUYEHUS Ha BO3MOKHOCTH
pa3paboTUUKOB 10 (HOPMUPOBAHUIO CTPYKTYPBI 0a3bl JaHHBIX, SKPAHHBIX (POPM, IO BEIOOPY aJITOPUTMOB pacueTa. 3a10)KEHHBIC
"cBepXy" JKECTKHE PaMKU HE JAf0T BO3MOXKHOCTH TMOKO aJalTHPOBATh CHCTEMY K CHEIM(UKE ACSITEIHHOCTH KOHKPETHOTO
MPEIPUATHS: YIECTh HEOOXOJAMMYIO TIyOWHY aHATUTUYECKOTO W IPOHM3BOJICTBEHHO-TEXHOJOTHYECKOTO Yy4YeTa, BKIIFOUUTH
HEOOXOUMBIC IPOIEIyPbl 00pPabOTKHM JaHHBIX, O0CCIeUUTh HMHTEpEHC Kaxaoro pabouero Mecra ¢ ydeToM (GyHKIUN U
TEXHOJIOTHH PabOThl KOHKPETHOTO MOJIb30BaTelNs. PerieHne 3TuX 3amad TpeOyeT Cephe3HBIX JOopabOTOK CHCTEMBI. Takum
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o0pa3omM, MaTepHalbHbIE 1 BPEMEHHbIE 3aTpaThl HA BHEIPEHHE CUCTEMBI M €€ JOBOJAKY MO TpeOOBaHUS 3aKa3duhKa OOBITHO
3HAQUUTETHHO MPEBBIIIAIOT 3aIUIAHUPOBAHHBIC TOKA3aTEIH.

CorracHO CTaTHCTUYECKUM TaHHBIM, cooparasM Standish Group (CIIIA), uz 8380 mpoekToB, o6cnenoBanabX B CIIIA
B 1994 rony, HeyrauHbpIMU oKa3anuck cosee 30% MpoeKToB, 001Ias CTOMMOCTh KOTOPBIX IIPeBbIIaia 80 MUIIHAPIO0B OJLIAPOB.
IIpu 3TOM OKa3aNMKCh BBHITTOTHEHHBIMHU B CPOK JIMIIH 16% OT 001Iero 4rcia mpoeKToB, a mepepacxof cpeacTB cocTaBm 189%
OT 3aIUIAHUPOBAHHOTO OIOKETA.

B 1o xe Bpems, 3akazumku MC cramu BeIIBUTATh BCe OobIle TpeOOBAaHWH, HAMpaBICHHBIX Ha OOCCIICUCHHE
BO3MOXKHOCTH KOMIUIEKCHOTO HCITOJIb30BaHUsI KOPIIOPATHBHBIX JAaHHBIX B YIPABJICHUH U IJITAHUPOBAHUN CBOCH JCSITEIHHOCTH.

Takum o00pazom, BO3HHKJIA HACyIIHas HEOOXOAUMOCTh (OPMHPOBAHHS HOBOM METOMOJOTHH TIOCTPOCHHS
WH(GOPMAITUOHHBIX CHCTEM.

Lenpb Takoif METOIONIOTHH 3aKIIOYAETCS B perjaMeHTaluy npoiecca npoekrupoBanus MC u obecrieueHnn ynpasieHUs
9THM TIPOLIECCOM C TE€M, YTOOBI TapaHTHPOBATh BHIMOJIIHEHNE TpeOOBaHU Kak K camoii IC, Tak 1 K XapaKTepUCTHKaM Ipolecca
pa3paboTku. OCHOBHBIMHM 33Ja4aMH, PELICHUI0 KOTOPBIX [OJDKHA CIOCOOCTBOBaTh METONOJIOTHS MPOCKTHPOBAHUS
KopropatuBHbIX VC, SABISIOTCS ClEqyIONIUE:

. obecrieunBaTh co3anue KoprnopaTuBHeIX MC, 0TBEHalONIMX LEIsM U 3aJadyaM OpraHH3aliH, a TaKKe
NPEbSBISICMbIM TPEOOBAHUSAM 11O ABTOMATH3AIINH JICIIOBBIX MPOIIECCOB 3aKA34YHKa;

. rapaHTUPOBAaTh CO3JAHWE CHUCTEMbl C 3aJJaHHBIM KayecTBOM B 3aJiaHHBIC CPOKH M B paMKax
YCTaHOBJICHHOTO OI0JKETa MPOCKTa;

. MOJIICPKUBATh YIOOHYIO TUCIMIUIHHY COMTPOBOMXKACHUSI, MOJIU(DHUKAIIUN U HAPAIUBAHUS CUCTCMBI,

. obOecrieunBaTh MPEEMCTBEHHOCTh pa3padOTKH, T.e. UCHOJBb30BaHWE B paspabateiBaemoii HC
CYIIECTBYIONICH WHGOPMAIIMOHHOW HWH(PPACTPYKTYphl OpraHu3anuu (3agena B 00JacTH HHGOPMAIIMOHHBIX
TEXHOJIOTHIA).

Brenpenne MeToM0IOTHH TODKHO IIPUBOJIUTE K CHIDKCHUIO CIIOKHOCTHU Tporiecca co3manust MIC 3a cder MoJIHOTO U
TOYHOTO OIMCAHMS ATOTO IPOIEcca, a TaKXKe NMPUMEHEHHs COBPEMEHHBIX METONOB M TexHoyoruit cozmanus MC Ha Bcem
sku3HeHHoM 1ukie MIC - oT 3aMbIcia 10 peanu3aiun

OcHoBHbIe 001acTH npoekTupoBanuss CUC

[poextrpoBanue CUC oxBaThIBacT TpU OCHOBHBIE 00IACTH:

. MPOEKTHUPOBAaHNE OOBEKTOB JaHHBIX, KOTOPbIE OyAyT peaan30BaHbl B 0a3e TaHHBIX;

. MPOEKTHPOBAHUE MIPOTPaMM, SKpaHHBIX (OPM, OTUETOB, KOTOpPbIe OyAyT 0OecreynBaTh BHIIIOJTHEHNE
3aMpocoB K JaHHBIM;

) y4eT KOHKPETHOH cpelbl WM TEXHOJIOTHH, 2 UMEHHO: TOIMOJIOTHH CETH, KOHQHUTYpalluH armnapaTHbIX

CPE/ICTB, WCIOJb3yeMOH apXWTeKTypbl ((daili-cepBep WM  KIHCHT-CEpBEp), MapajiebHOW  0OpabOTKH,
pacrpenesicHHONH 00pabOTKK JaHHbBIX U T.I1.
ITpoekTrpoBanue MHHOPMAIIMOHHBIX CHCTEM BCETJa HAYMHACTCS C OMpPECICHHUS 1IeNU MpoeKkTa. B obiem Buje 1emib

IMPOCKTa MOXHO OIIPEACIUTL KaK PCUICHHUE pPAla B3aUMOCBA3AHHBIX 3aJad, BKIIIOYAIOUINX B ce0s1 obecrieueHne Ha MOMEHT
3aIlyCKa CUCTCMbI U B TCYCHUC BCCTO BPCMCHU €€ OKCIUTyaTalluu:

. TpedyeMoll (pyHKIIMOHATIBLHOCTH CUCTEMBI M YPOBHS €€ aJallTUBHOCTH K M3MEHSIOIIUMCS YCIOBHAM
(yHKIIMOHUPOBAHHS;

) TpeOyeMoll TIPOITyCKHOW CIIOCOOHOCTH CHCTEMBI,

. TpeOyeMoro BpeMEeHH PeaKkK CHCTEMBI Ha 3apoOC;

. 0e30TKa3HON pabOThI CUCTEMBI;

. HEOOXOAMMOT0 YPOBHSI 0€30TIaCHOCTH;

. MPOCTOTHI SKCIUTyaTAMH U MOIICPKKH CHCTEMBI.

CoracHO CcOBpeMEHHOW MeTojojorud, mpornecc coszmanus MC mpexpcraBiseTr co0oOd mporiecc MOCTPOCHUS U
MOCIIEIOBATEIILHOTO TPe00pa30BaHus Psijia COTJIAaCOBAaHHBIX MOJIENeH Ha Bcex dTarnax sxu3HeHHoro 1ukiia (JKI) MC. Ha kaxmaom
ararre JKI[ cozmaroTcs cnermuduyHbBIe I HET0 MOJESNH - opranm3auu, TpedoBanuit k MC, mpoekra UC, tpeboBaHMil K
MPUJIOKEHUSAM # T.J1. Moaenu GopMHUpPYIOTCS paboduMMu TPYIaMU KOMaHABl MPOEKTA, COXPAHSIOTCS U HAKAILUTUBAIOTCS B
peno3uropuu npoekta. Co3aaHue MozeIei, UX KOHTPOJIb, TPeoOpa3oBaHUe U MPEAOCTABICHUE B KOJUIEKTUBHOE TI0JIh30BAHHC
OCYIIIECTBIISIETCS C UCTIOJIb30BAHHUEM CIICIMAIBbHBIX TIPOTPAMMHBIX HHCTpYMeHTOB - CASE-cpescTs.
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Iporecc coszmannst UC menmrcs Ha psa otamoB (craauii [1]), orpaHMYEeHHBIX HEKOTOPHIMU BPEMEHHBIMH PaMKaMU M
3aKaHYMBAIONIUXCS BHITYCKOM KOHKPETHOTO NPOIYKTa (MOJEICH, TPOTPaMMHBIX MPOAYKTOB, TOKYMEHTAIIVH U TIP.).

OOBIYHO BBIIEISIOT clieAytomue 3tanbl co3manus MC: ¢opmupoBanume TpeOoBaHW K CHUCTEME, MPOEKTHPOBAHUE,
peanusaiiys, TECTUPOBAaHHE, BBOJ B JCHCTBHE, dKCIUTyaTanus u compoBoxaeuue [1] [2]. (TTocmennue aBa sTama ganee He
paccMaTpUBAIOTCS, IOCKOJIBKY BBIXOJMSAT 32 PAMKH TEMATHKH KHUTH. )

HauanpueiM 3Tanom mpomecca co3manus VC sBiseTcs MoJenUpoBaHHE OH3HEC-TPOLIECCOB, MPOTEKAMOINX B
OpraHu3alMy ¥ Pean3yIoInX ee [eNU 1 3aJa4i. Mojieb opranu3alyy, OlMCcaHHas B TepPMUHAX OW3HEC-TTPOIECCOB U OU3HeC-
¢yHKUMH, no3BongeT chopMynIHpoBaTh OcHOBHBIE TpeboBanus Kk MC. OTo (yHIaMeHTanbHOE MOJIOKEHHE METOJ0JIO0TUU
obecrieunBaeT 0O0BEKTHBHOCTH B BBIPaOOTKE TpeOOBaHWI K IMPOCKTHPOBAHUIO CHCTEMBI. MHOXXECTBO MOJAENCH OIMCAHHS
TpeboBanmit k IC 3areM mpeoOpa3yercsi B CHCTEMY MOJIEJeH, OMUCHIBAOIINX KOHIeNTyanbHbIH mpoekT UC. dopmupyrorcs
moaenu apxutektypsl MIC, TpeboBanuii k nporpammuomy obecrnieueHuo (I10) u nndopmannonnomy obecneuyenuto (MO).
3arem Qopmmpyercst apxutektypa 110 u MO, Beigenstorcs kopnoparuBHble bl w1 oTAensHBIe MPUITOKEHUS, (OPMUPYIOTCS
MOJIENT TPEOOBaHUH K MPUIIOKEHHUSIM U MIPOBOJIUTCS UX pa3pabOTKa, TECTUPOBAHUE M HHTETPALIHSL.

[enpro HavambHBIX 3TAnoB co3aanus MC, BRIMOMHIEMBIX HA CTAJWH aHATHM3a JESITEIBHOCTH OPraHU3aIlUy, SBIISCTCS
(dhopmupoBanue TpeOoBaHuii kK MC, KOPPEKTHO M TOYHO OTPAKAIOIIMX IICJIM M 3aJa4d OpraHu3aluu-3akazuuka. UToObl
cnenuduimpoBath mporecc co3aanus WC, oTBevaromeil MOTPeOHOCTSIM OpraHW3aldHd, HYXXHO BBUICHUTH W YETKO
chopMynHupoBaTh, B YeM 3aKIIFOUAIOTCS 3TH MOTpeOHOCTH. il 3TOro HE0OXOAUMO OTIPEICINTh TpeOoBaHus 3aKka3zunkoB kK NC
1 0TOOpa3uTh UX Ha sA3bIKEe MOJIENICH B TpeOoBaHus K pa3pabotke nmpoekTa MC Tak, 4ToObI 00ECIIEYUTh COOTBETCTBHUE IICIAM U
3aja4uaM OpraHu3aIHH.

3amaya dhopmupoBanus TpedoBanwmii k MC sBisieTcs ofHON W3 Hanboee OTBETCTBEHHBIX, TPYAHO (POpMaTn3yeMbIX U
HanOoJiee JOPOTHX W TSDKENBIX JUIs WCIpaBieHHs B ciydae OmUOKH. COBpEMEHHBIE WHCTPYMEHTAIBHBIE CPEICTBA H
MPOrpaMMHBIE MPOAYKTHI TIO3BOJISIOT JOCTATOUYHO OBICTPO co3naBaTh MIC 1mo roToBbIM TpeOoBaHusM. Ho 3a4acTyro 3TH CUCTEMBI
HE yJIOBJIETBOPSIOT 3aKa3YMKOB, TPEOYIOT MHOTOYHMCICHHBIX IOPA0OTOK, YTO MPUBOAUT K PE3KOMY YIOPOKAHHIO (haKTUIECKOM
croumoctt IC. OCHOBHOW NPUYHMHON TaKOTO IOJIOKEHUS SIBJISIETCS] HEMPAaBHIbHOE, HETOYHOE MM HETOJHOE OIpe/ielieHHe
tpeboBanmii k IC Ha aTarne aHanm3a.

Ha sTane mpoekTupoBaHUs MPEXKIE BCEro GOPMHUPYIOTCS MOJACTH JaHHBIX. [IpOEKTHPOBIIMKN B Ka4eCTBE UCXOJHOM
WHGOPMAIUH TIOTYYal0T pe3yNbTaThl aHanmmu3a. [loctpoeHne normueckoit u Pu3MIecKoil Mojienell JaHHbIX SBISETCSI OCHOBHOM
YacThIO TIPOEKTHPOBaHMS 0a3bl NaHHBIX. [lomydeHHas B mporecce aHann3a HH(QOpPMalMOHHAs MOJIE b CHavYala mpeodpasyercs
B JIOTHUYECKYIO, a 3aTeM B (PU3MUECKYIO MOJICIIb JaHHBIX.

[NapannensHO ¢ MPOEKTUPOBAHUEM CXEMBI 0a3bl JAHHBIX BBIIOJTHIETCS MPOSKTHPOBAHUE MPOIECCOB, YTOOBI MOTYyYUTh
cnenudukanmu (onucanus) Bcex moxayinein MC. O6a 3Tv npoliecca NpOeKTUPOBAHMS TECHO CBSI3aHbI, TOCKOJIBKY YacTh OM3HEC-
JOTMKH OOBIYHO peanu3yercss B 0a3e AaHHBIX (OTpaHUYEHMS, TPUITEPHl, XpaHUMbIE Mpouexypsl). [naBHas wenb
NPOCKTHPOBAHKS TIPOILIECCOB 3aKIOYaeTcs B OTOOpakeHMHM (YHKIMN, TOJYYEHHBIX Ha JTale aHaim3a, B MOJYIH
MHQOPMaMOHHOH cucTeMbl. [Ipu npoekTHpoBaHUK MOTyJIeH ONpeAesIIOT MHTep(EHCh TPOrpaMM: pa3METKY MEHIO, BUJI OKOH,
ropsiYre KJIaBUIIN U CBSI3aHHBIE C HUMU BBI30BEHI.

Koneunnimu MNPpOAYKTaMH dTalla MPOCKTUPOBAHUA ABJIAIOTCA:

. cxema 0a3bl JaHHBIX (Ha ocHOBaHnK ER-mMonenu, paspaboTaHHOl Ha dTare aHaN3a);
) Habop crieruduKaImii MOIyJIel CHCTEMBI (OHHM CTPOSTCS Ha 0aze Mozenen (pyHKImiA).
Kpome Toro, Ha 3Tare NpoeKTHPOBAHUS OCYIIECTBIAETCS Takxke pa3padorka apxutekrypbl C, BKIOYaromas B ceost

BbIOOp TuTaThOpMBI (TIaTGOpPM) U ONEepallMOHHON CUCTEMBI (OTIepallMoHHBIX cucteM). B HeognopoaHoit UC MoryT paboTath
HECKOJIbKO KOMITBIOTEPOB Ha Pa3HbIX allllapaTHBIX MIaTdopMax 1 o yIpaBIeHHUEM Pa3IMUHbIX ONEpaloHHbIX cucTeM. Kpome
BBIOOpA IITaT(GOPMBI, Ha ITAaNe MPOESKTHPOBAHUS ONPEICIISIOTCS CICAYIOINE XapaKTePHUCTHKHA apXUTEKTYPBIL:

. OyzeT 1 3To apXuTekTypa "daii-cepsep” mim "KIueHT-cepBep”;

o OyJeT u 3TO 3-ypOBHEBAst apXUTEKTYPa CO CICAYIONUMHU CIIOSMU: cepBep, [1O mpoMexkyTOUHOTO CIIost
(cepep mpuinoxenuit), kimentckoe [10;

. Oyner nu 0Oa3a JaHHBIX IICHTPAJM30BaHHOW WX pacnpeneiacHHod. Ecmu 0a3a maHHBIX OyneT

pacnpe):[eneHHoﬁ, TO KaKUC MCXAHU3MbI TOAACPKKHU COITIACOBAHHOCTU H  AKTYaJIbHOCTU JAaHHBIX 6y,ZLYT
HCIIOJIB30BAThCA;
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o Oyznet nu 6a3za JaHHBIX OJTHOPOJTHOM, TO €CTh, OYJIYT JIU BCE CEPBEPHI 0a3 NaHHBIX MPOTYKTAMH OJHOTO
¥ TOTO ke TIPOM3BOAUTENS (HAIIpuUMeEp, Bce cepBephl Toibko Oracle mimm Bece ceprepsl Tonmbko DB2 UDB). Ecnu 6a3za
JMaHHBIX HE OyaeT omHOpomHOH, To Kakoe 110 Oyaer mcmonp3oBaHO It oOMeHa maHHBIMH MexTy CYB]l pasHbix
NPOM3BOAMTENEH (yKe CYIIECTBYIOIIEe W pa3paboTaHHOE CIEIMaIbHO KaK YacTh MPOEKTa);

o OyIyT JIK sl TOCTUKECHUS JOJDKHOM MPOU3BOAUTEIBHOCTH UCIOIB30BAThCS MapalICIbHBIC CEPBEPHI
0a3 nanHbIX (HanpuMmep, Oracle Parallel Server, DB2 UDB u T.11.).

DTaI MPOeKTUPOBAHUS 3aBepIIacTCs pa3padboTkoi Texumdeckoro mpoekra MC.

Ha stame peanu3amnuu OCyIIECTBISICTCS CO3/IaHUE MPOTPAMMHOTO OOECIIEUYCHHUS CHCTEMbI, YCTAHOBKA TEXHHUYECKUX
CpEeICTB, pa3paboTKa IKCILTyaTallHOHHONW JOKYMEHTAIINH.

OTan TECTUPOBAHUA O0OBIYHO OKA3BLIBACTCS pacnpeacjacHHbIM BO BPEMCHU.

Ilocne 3aBCPUICHUA pa3pa6OTKI/I OTACJILHOTO MOAYJIA CUCTEMbI BBIIIOJIHAIOT aBTOHOMHBIM TCCT, KOTOpI)II\/'I nmpeceayeT
JABC OCHOBHBIC LICIIN:

o oOHapyXKeHHEe 0TKa30B MOy (’KECTKHX cOOEeB);
. COOTBETCTBHE MOAYJIS crienudukaiyu (HaIMIue BceX HeOOXOMUMBIX (PYHKIIUH, OTCYTCTBUE JIUIITHUX
GhyHKUUH).

[ocye Toro kak aBTOHOMHBIH TECT YCIIEIIHO MPOHIET, MOLYJIb BKJIIOYAETCS B COCTAaB Pa3paboTaHHON YacTH CUCTEMBI U
IpyIIa CreHEPUPOBAHHBIX MOJYJIEH IPOXOJUT TECTHI CBSI3€H, KOTOPBIE JOJIKHBI OTCIEIUTh UX B3AUMHOE BIIMSHHE.

Hanee rpynma MomyJieil TeCTUpyeTCs Ha HaJIe)KHOCTh PabOThI, TO €CTh POXOIAT, BO-TIEPBBIX, TECTH UMHUTAIIMH OTKA30B
CHCTEMBI, a BO-BTOPBIX, TECTbl HapaOOTKW Ha OTKa3. IlepBas rpynma TECTOB MOKa3bIBa€T, HACKOJIBKO XOPOLIO CHCTEMa
BOCCTaHABIIMBAETCS TMOciie cO0EB MPOrpaMMHOro oOecrieueHusl, 0TKa30B anmnapaTtHoro obecredeHus. Bropas rpynmna tectoB
OTIpeJIeIIsIeT CTENICHb YCTOMYMBOCTH CUCTEMBI TIPH IITATHON pa0dOTe U MO3BOJISIET OLIEHUTD BpeMst 0€30TKa3HOM pab0Thl CHCTEMBL.
B KOMIIIEKT TE€CTOB YCTOMYMBOCTH JOKHBI BXOAUTH TECThI, UMUTUPYIOLIIE TUKOBYIO HArPy3Ky Ha CHCTEMY.

3aTreM BeCh KOMILIEKT Moz[yneﬁ npoxoauT CHCTEMHBIM TECT - TECT BHYTpeHHeﬁ MMPUCMKHU NIPOAYKTA, HOKa3BIBaIOI].IHI>i
YPOBCHDb €T0 Ka4€CTBA. CIO,Z[a BXOZAT TCCTHI (bYHKLII/IOHaJ'ILHOCTI/I 1 TCCTBI HAAC)KHOCTHU CUCTCMBI.

[locnenuuii TecT MHGOPMALIMOHHOW CUCTEMBI - IPUEMO-CIATOYHbIE HCIIBITAaHUA. Takol TecT MpeaycMaTpuBaeT MOKa3
WHQOPMAITMOHHON CUCTEMBI 3aKa3YHKy M JOJDKEH COZIEPKaTh TPYIITY TECTOB, MOJACTHPYIOUINX peajbHble OU3HEC-TIPOIECCHI,
YTOOBI [10KAa3aTh COOTBETCTBUE peAU3allMU TPEOOBAHUSIM 3aKa3UUKa.

HeobOxoxumocTs KOHTponupoBaTh mporecc co3nanust MC, rapaHTHpoBaTh IOCTIKEHHME LeJIeH pa3paboTku H
COOJII0JICHNE Pa3IMYHbIX OrpaHUYECHUH (OF0IKETHBIX, BPEMEHHBIX H IIp.) MPHUBEJIO K IUPOKOMY HCIOIb30BaHMIO B 3TOH cdepe
METO/I0B ¥ CPEJICTB NPOTrPaMMHOM HHXEHEPHH: CTPYKTYpPHOT'O aHaJN3a, 00bEKTHO-OpUEHTUPOBaHHOT0 MoiesiupoBanus, CASE-
CHCTEM.

Jlekuus S. ’KuzHeHHbI HUKJI NPporpaMMHoOro odecneuyenus CUC

MeTomoaorust IpOeKTUPOBAHKS HHPOPMAIIMOHHBIX CUCTEM OIMUCHIBAET MPOIECC CO3TAHUS U COTIPOBOXKICHHS
cucteM B Buze ku3HeHHoro nukina (OKL) MC, npencraBisiss ero Kkak HEKOTOPYIO MOCJIEA0BATENBHOCTh CTaUNA U
BBITIOJTHSIEMBIX Ha HUX MTPOIIeCCOB. JIJIs KaXKI0T0 ATara OnpeessiFoTC COCTaB U MOCIEA0BATEIbHOCTD BBITIOTHIEMBIX
paboT, moilydaeMble pe3ylbTaThl, METOABl M CPEICTBA, HEOOXOAMMBIE [UIsl BBIIONHEHUS paboT, poOlu H
OTBETCTBEHHOCTh YYaCTHHKOB W T.A1. Takoe ¢opmanbHoe omucanue JXXI[ HMC mo3BosmsieT crutaHupoBaTh M
OpPTraHU30BaTh MPOIIECC KOJUIEKTUBHOMN pa3pabOTKU U 00ECTICUUTh yIPABICHUE 3TUM IIPOIECCOM.

Kuznennsiit nukn MC MOXXHO MpeNCTaBUTh KaK PsiJi COOBITHMA, MPOUCXOSIINX C CUCTEMOM B IpoLecce ee
CO3J]aHUs U UCITOJIb30BAHUSA.

Mopaenb KU3HEHHOTO UKJIA OTPAXKAET PA3THUYHbBIE COCTOSHUS CUCTEMBbI, HAYMHAsA C MOMEHTA BOSHUKHOBEHHSI
HeoOxoaumocTH B 1anHOoN MC 1 3akaHYMBasi MOMEHTOM €€ MTOJTHOTO BBIX0/1a U3 ynoTpeoneHus. Mojenb )KU3HEHHOTO
[IUKJIA - CTPYKTYypa, CoAepIKamasi MpoIecchl, JEHCTBUS U 3a7aud, KOTOPbIE OCYIIECTBISIOTCS B XOA€ pa3paboTKu,
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(YHKIIMOHUPOBAHUS U COMPOBOXKACHUS MPOTPAMMHOI0 IPOIYKTa B TEUCHHE BCEH )KU3HHU CUCTEMBI, OT OIIPEACIICHUS
TpeOOBaHUH 10 3aBEPILEHUS €€ UCTIOIb30BaHUs.

MOAeJII/I KHU3HCHHOI'0 IUKJIA

B Hacrosiee BpeMsi U3BECTHBI M UCIOJIB3YIOTCS CIEAYIOUIUME MOJIENIN KU3HEHHOIO IUKIIA!

. Kackannast mozens (puc. 2.1) mpexycMarpiBaeT ocieJ0BaTeIbHOE BBITOJIHEHNIE BCEX ITAIOB POCKTA

B CTpOro (uKCHpoBaHHOM Imopsake. Ilepexoq Ha cleAyOMIMI STalm O3HAYaeT MOJIHOE 3aBeplieHHe paboT Ha

HpeIbIIyLIIEeM dTarle.

. [TosTanHas MOJENb C MPOMEKYTOYHBIM KOHTpoJeM (puc. 2.2). Paspaborka MC BeaeTcs nurepanusmu ¢

LMKJIAMH  OOpaTHOM CBsI3M MEXIy OSTamamM. MexdTalHble KOPPEKTHPOBKH MO3BOJSIIOT YYHMTHIBATH PEabHO

CYILECTBYIOLIEE B3aMMOBIIMSHUE PE3yJIbTaTOB Pa3pabOTKH Ha PassIMYHBIX dTanax; BPeMsl )KU3HU Ka)XKIOTO M3 3TaroB

pacTsAruBaeTcs Ha BECh IEPHO]] Pa3paboTKy.

. CrnupanbHas Mojens (puc. 2.3). Ha kaxk10M BUTKe CIIMPAIN BBINOIHSIETCS CO3aHUe OUepeHO Bepcun

NPOIYKTa, YTOYHSIOTCSI TPeOOBAHHUS MPOEKTA, OIPEICNISETCS €ro Ka4eCTBO U IUIAHUPYIOTCS PAbOTHI CIEAYIOLIETO

BuTKa.0OCO00€ BHHMMAaHHE yIelsieTcss HayajdbHBIM JTamaM pa3padOTKU - aHaIu3y M IMPOCKTHPOBAHHIO, TJC

PCAIN3YEMOCTE TCX HMJIM HMHBIX TEXHUYCCKUX pCHICHI/Iﬁ IMPOBCPACTCA U O6OCHOBI>IB3€TC$I IMOCpEACTBOM CO3JaHUA

MIPOTOTHITOB (MaKETHPOBAHUS).

Ha npaktuke Hanboblee pacpoCTpaHEHUE MOTYYMIN JBE OCHOBHBIE MOJIETH KU3HEHHOTO IIUKJIA!

o KackaJiHas MOJie)ib (XapakTepHa it nepuoaa 1970-1985 rr.);
. crupanbHas MOJENb (XapakTepHa s nepuoja mocie 1986.1.).

B pannux mnpoektax nocratouHo mpocThix MC kaxkgoe NpuiioKeHHE MPeAcTaBIsuio co0o0il eluHBIH,
(GyHKIMOHATBHO U HH(POPMAITMOHHO HE3aBUCUMBIN OJ10K. J[11s pa3paboTKH TaKoro THIIA MPHIIOKEHHH 3P PEKTHBHBIM
oKazajcs KackaAHblii crmoco0. Kaxnaplii sranm 3aBepuajncs IOC/I€ TOJHOTO BBIMOJHEHUS M JOKYMEHTaJIbHOTO
oopmieHHs BceX MPeayCMOTPEHHBIX padoT.

MO03KHO BBIAEIHUTH CIEIYIOLIUE OJIOKUTEIbHBIE CTOPOHBI MPUMEHEHHS KaCKaJHOIr0 MOAX0/a:

. Ha KaXIOM dTarne (OPMHUPYETCS 3aKOHYCHHBIH HAa0Op MPOEKTHOW JOKYMEHTAIMH, OTBEYAIOIIUI
KPUTEPUSIM MOJHOTHI U COTIaCOBAHHOCTH;
) BBITIOJTHSCMBIC B JIOTHYECKOHN IOCIICIOBATEIBHOCTH dTambl PaOOT MO3BOJISIOT IIAHUPOBATH CPOKH

3aBCPIICHUA BCCX pa60T 1 COOTBCTCTBYIOIME 3aTPAThHI.

PaspaboTea TpeboeaHmi —*

[MpoekTHpoEIHIE —+

Peannzauna —+
Tectuposanne _'l|

Beon B aeficTene

Puc. 2.1. Kackagnas mozaeins JKII C

PazpatoTra TpeboraHmii —+
[MposkTHpoEaHBE —+

Peannzauma

f

Tectuposatne —+

—— Beon e aeicTene

Puc. 2.2. ITo3ranHas MOJENb ¢ IPOMEKYTOUHBIM KOHTPOJIEM
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[MposkTHpoRaHIE

T

\, PaspaboTka
TpeboEaHWH

4 4 4

Beod B oeiicTele
APOTOTHITOR CHETEME

Bepona 2 /
!
Bepoma 3

Bepona |

Puc. 2.3. Cnupansnas moaens XKL IC

Kackagublil moxo/ XOpolIo 3apeKOMEeHI0Bal ceOs Ipu MOCTPOEHUN OTHOcUTeNnbHO mpocThix MC, korna B
caMOM Hadaie pa3pabOTKH MOXHO JOCTATOYHO TOYHO M MOJHO c(HOpMYyIHpOBATh BCE TPEOOBaHHS K CHUCTEME.
OCHOBHBIM HEJOCTAaTKOM 3TOr0 IMOAXOJAa SBJSETCA TO, YTO pealIbHBbIA IPOLECC CO3JaHMsl CHCTEMbl HUKOTIA
IMMOJIHOCTBIO HE YKIAABIBACTCA B TAKYIO KCECTKYIO CXCEMY, IOCTOAHHO BO3HHKACT HOTpe6HOCTI) B BO3BpaTC K
OpeIbLAYIIUM dTaraM U YTOUHEHUH WM NIEPeCMOTpe paHee NMPUHATHIX pelieHuid. B pesyibrare peanbHbli mporecc
co3nanus MC oka3pIBaeTCsi COOTBETCTBYIOIIMM MO3TAITHON MOJEHN C IPOMEKYTOUYHBIM KOHTPOJIEM.

OnHako M 3Ta cxeMa He I03BOJIET ONEPATUBHO YUMTHIBATH BO3ZHUKAIOUIME HM3MEHEHUS U YTOUHEHMS
TpeboBanHmii k cucreme. CoriacoBaHue pe3yJIbTaToB pa3pabOTKHU C MOIH30BATEISIMH TPOU3BOIUTCS TOIHKO B TOUKAX,
IUTAHUPYEMBIX IOCJIEe 3aBEpUICHUs KaXA0ro sTama pabot, a obume TpedoBanus k MC 3apukcupoBaHbl B BUIE
TEXHUYIECKOTO 33aJJaHHsI Ha BCE BpeMs ee co3anus. TakuM 00pazoMm, TOIh30BATENH 32a4aCTyIO IMTOIyYal0T CUCTEMY, HE
YJIOBJIETBOPSIONIYIO UX PEATbHBIM TOTPEOHOCTSIM.

CrnupanbHas mozens XK1 Obuia mpeoskeHa AJis Ipeo10JIeHus epeuncieHHbIX npodaem. Ha stanax ananusa
U TPOEKTUPOBAHUS PEANTU3YEMOCTh TEXHHUUECKUX PELICHUH U CTeNeHb yJIOBIETBOPEHUs MOTpeOHOCTEH 3aKa3zduuka
MIPOBEPSETCS IyTEM CO3JaHHsI TIPOTOTUTIOB. Kask It BUTOK CIIMpali COOTBETCTBYET CO3/IaHUI0 pabOTOCTIOCOOHOTO
(¢parMeHTa WJIM BEPCUU CHCTEMBI. JTO IO3BOJIIET YTOYHHUTH TpeOOBaHMSA, LENIM U XapaKTEPUCTUKU IPOEKTa,
OTIPENIeIUTh Ka4decTBO pa3pabOTKH, CIUIAHUPOBATh pabOTHI CIEAYIOUIETO BHTKA CIUpPAIH. TakuM oO0pazom
yIIIyOJIAIOTCS M TTOCTIE0BAaTEIbHO KOHKPETU3UPYIOTCS IETATIH NPOEKTA U B pe3yJibTaTe BEIOUpaeTcst 000CHOBAaHHBIN
BapHaHT, KOTOPBIN yI0BJIETBOPSIET IEHCTBUTEIBHBIM TPEOOBAHUAM 3aKa3yMKa U IOBOJIUTCS 0 peaTr3aliu.

WtepatuBHas pazpaboTka oTpakaeT OOBEKTHBHO CYIIECTBYIOUIMM CHMPATbHBIA IUKI CO3JIaHHS CIOXKHBIX
cucrteM. OHa TO3BOJISIET TIEPEXOIUTH HA CIIECTYONINI ATAll, HE TOYKHUIASCH ITOTHOTO 3aBEPIICHHUS paOOTHI HA TEKYIEM
U PELINTh TJIaBHYIO 3a/1a4y - KaK MOXHO ObICTpee MMOoKa3aTh MOJIb30BATEISIM CUCTEMBI pa00TOCIIOCOOHBIN MPOAYKT,
TEM CaMbIM aKTUBU3HUPYS MPOIECC YTOUYHEHHS U JIOTIOTHEHUs TpeOOBaHUM.

OcHoBHas pobyeMa CIIUPAIBHOTO IIUKJIA - ONpe/ieIeHne MOMEHTA Mepexo/ia Ha cieayomuil stan. [ns ee
PEIICHNA BBOAATCA BPEMCHHBIC OTPAaHUYCHUS HAa Ka)KJIBIfI M3 3TAIOB )XU3HCHHOI'O IUKJIA, U ICPEXOT OCYIICCTBIISACTCA
B COOTBETCTBMH C TJIAHOM, Ja)Ke €CJIM He BCs 3alUIaHMpOBaHHas paboTa 3akoHYeHa. [naHupoBaHue Nponu3BOAUTCS
Ha OCHOBC CTaTUCTUYCCKUX JAaHHBIX, ITIOJYUYCHHBIX B MPEABIAYIINX MPOCKTAX, U JIMIYHOI'O OIIbITA paBpa6OT‘—II/IKOB.

OcHOBHbIE INPUYHUHBI NIONMYJIAPDHOCTHA KaCKaAHOﬁ MoOoAe/In

HecmoTpst Ha HaCTOWYMBBIE PEKOMEHIAIIMM KOMIIAHHUH - BEHJ0POB M 3KCIIEPTOB B 00JIACTH MPOESKTUPOBAHUS
u paspaborkn MC, MHOrHE KOMITAHMH MPOJOJIKAIOT HCIIONB30BaTh KAaCKaJHYI0 MOJEIb BMECTO KaKOTO-JIHOO
BapHuaHTa I/ITepaHHOHHOfI MOACIIN. OcHOBHEIE NOpHUYUHBI, MO KOTOPBIM KaCKaJHasA MOIACIb COXPAaHACT CBOIO
HOMYJIAPHOCTD, creayrorue [3]:

1. [TpuBsruka - maorue UT-cnenuanucTel moydain 00pa3oBaHUE B TO BpeMsi, KOTJ[a U3yJalach TOJIBKO
KacKaJlHasi MOJIeJIb, TIOATOMY OHAa UCIOJB3yEeTCS UMH U B HAIIIH JHH.
2. Wnmio3ust cHIKEHUsI pUCKOB YYaCTHHMKOB MpOeKTa (3aKazumka M ucronHuTens).KackagHas moznens

npeamnojaracTt pa3pa60TKy 3aKOHYCHHLBIX IMPOAYKTOB Ha KaXAOM IJTallC: TCXHUYCCKOI'O 3aJaHusl, TCXHHUYCCKOIO
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HPOEKTA, IPOrPaMMHOTO MPOIYKTa U MMOJIb30BATEIBCKON JOKyMeHTalMu. Pa3paboTanHas JOKyMEHTALUs IO3BOJISIET HE

TOJIBKO OTIPEICTUTE TPEOOBAHMS K MTPOIYKTY CICAYIOMIETO 3TAla, HO M ONPEICIUTh 00s3aHHOCTH CTOPOH, 00hEM paboT

U CPOKH, TIPH ATOM OKOHYATEIIbHAs OIIEHKa CPOKOB M CTOMMOCTH TPOEKTA IPOU3BOIUTCS HA HAYaJIBHBIX JTAIlax, MOCIe

3aBepiieHus obOcienoBanus. OueBHIHO, 4YTO eciau TpeOoBaHHMA K HMH(POPMAIMOHHON CHUCTEME MEHSIOTCS B XOJe

peaiM3alMi TMPOEKTa, a KadeCTBO JOKYMEHTOB OKa3bIBACTCS HEBBICOKMM (TpEOOBAHMS HEMOJNHBI  H/WIN

IPOTHBOPEYMBHI), TO B JCHCTBUTEIHFHOCTH HWCIOJB30BAaHUE KACKAIHOW MOJENU CO3/aeT JIMIIb HILTIO3HIO

OIIPE/ICIICHHOCTH W Ha JIeNie yBEJIMYMBACT PHCKH, YMEHBINAs JIMIIb OTBETCTBEHHOCTh YYAaCTHUKOB mpoekTa. [Ipm

(opMaNbHOM MOIX0/IE MEHE/KEP MPOCKTa Pealn3yeT TOJIbKO Te TPEOOBaHMUS, KOTOPBIE COJCPIKATCS B CHICHU(HKAIIHH,

OIMpaeTcsi Ha JAOKYMEHT, a HE Ha pealbHble MoTpeOHOCTH Om3Heca. EcTh 1Ba OCHOBHBIX THIAa KOHTPAaKTOB Ha

paspabotky I1O. [lepBslit THI TIpeaNOTaraeT BHIIIOJHEHHE ONPENEICHHOTO 00heMa paboT 3a ONpeeNIeHHYI0 CYMMY B

omnpeneneHnble cpokH (fixed price). Bropoi Tum npeanonaraet noBpeMeHHyIo oruiaTy padotsl (time work). Beioop Toro

WM WHOTO THIA KOHTPAKTa 3aBHCHUT OT CTENEHHU OINpPENeNICHHOCTH 3amadu. KackamHas MoOIenb C ONpeaeneHHBIMU

STalaMu ¥ UX pe3yJbTaTaMH Jy4lle IPUCIIOCO0IeHa UT 3aKTI0OYSHHUsS] KOHTPAKTa ¢ OIUIATOMH 10 pe3yabTaTaM paboThl,

a IMEHHO 3TOT TUIT KOHTPAKTOB MO3BOJISICT TOJIyYHTh MOJHYIO OLICHKY CTOMMOCTH IPOEKTa JI0 ero 3aBepiieHus. boiee

BCPOSITHO 3aKJIIOUYCHHE KOHTPAKTa C TOBPEMEHHOI OIIaToll Ha HEOOJBIIYI0 CHCTEMY, C OTHOCHUTEIBHO HEOOIBIINM

BECOM B CTPYKType 3aTpar npennpustus. Pa3paboTka n BHEIpEHNWE MHTETPUPOBAHHOW WH(POPMAIMOHHON CHCTEMBI

TpeOyeT CyIecTBEHHBIX (PMHAHCOBBIX 3aTpar, IMO3TOMY HCIOJIB3YIOTCS KOHTPAKTHl ¢ (PUKCHPOBAHHOW ILIEHOH, W,

CIIeIOBATEIIbHO, KacKaaHas MOJAENb pa3paboTku u BHenpeHus. CrupaibHas MOJIENb dalle MPUMEHSETCS MNpU

pa3paboTke nHGOPMAMOHHOW CHCTEMBI critaMu codcTBeHHOTo oTaena UT npennpustus.

3. [TpoGyiembl BHEApEHWsS NPU HCHOIB30BAHUHM HWTEPAIIMOHHONW Mojenu. B HEKOTOpBIX 00macTsax
criupajibHasa MOACJIb HE MOXCET NPUMCHATHCA, IMOCKOJLKY HEBO3MOXHO I/ICHOJILSOBEIHI/IG/TCCTI/IPOBaHI/IC IMPpOAYyKTa,
00JIa/IafONIeT0 HEMOMHOW (YHKIIMOHAIBHOCTBIO (HAIpUMeEp, BOCHHBIC pa3pabOTKH, aTOMHAs SHEpPreTHKa H T..I.).
[TosTanmHOE WTEpanMOHHOE BHEApEHHE HH(MOPMAIIMOHHON CHUCTEMBI Uil OM3HECa BO3MOXKHO, HO COIPSDKEHO C
OpraHu3allMOHHBIMU CIOKHOCTAMU (HepCHOC JaHHBIX, UHTCTpalud CUCTEM, UBMCHCHHUC 6H3HCC'HPOHCCCOB, y‘ieTHOﬁ
MOJIUTUKHK, OOydeHHe MoJb3oBateneil). TpynozarpaTsl Npu MOATAlTHOM HMTEPAMOHHOM BHEIPEHHH OKa3bIBAIOTCS
3HAUUTENBHO BBIIIE, a YIPABICHUE MPOEKTOM TpeOyeT HACTOAIIEro MCKyccTBa. [IpenBuas ykasaHHbBIE CIOKHOCTH,
3aKa3YMKH BBIOMPAIOT KACKaIHYIO MOJIENb, YTOOBI "BHEAPATH CUCTEMY OIHH pa3'.

Kaxnas u3 craguii co3gaHusi CUCTEMBbI IPEAyCMaTpPUBAET BBIIIOJIHEHUE OINPEICICHHOr0 o0bema pador,
KOTOpbIe npeacTaBisatorcs B Buae npoueccoB XKL Ilpouecc onpenensercss kak COBOKYITHOCTh B3aUMOCBSI3aHHBIX
JENCTBUM, MPeoOpa3yroImMX BXOAHBIC JaHHBIE B BBIXOJHBIE. OmucaHuWe KaXIOro Mpollecca BKIIOYACT B ceOs
IIepeYEHb peIIaeMbIX 3a/1a4, UICXOIHBIX JaHHBIX U PE3yJIbTaTOB.

CymecTByeT 1enblid psia ctanaapTos, pernamentupytonmx KL I[1O, a B HEKOTOPBIX Clydasx U MPOIECCHI
pa3paboTKu.

3HAYUTENIbHBIN BKJIa/] B TEOPUIO TPOCKTUPOBAHUS U pa3pabOTKX HHPOPMAIIMOHHBIX CUCTEM BHECTIAa KOMITAHHS
IBM, npemnoxus emie B cepenune 1970-x romoB meromonorutro BSP (Business System Planning - metomonorus
OpPraHU3aIlMOHHOTO TUTAHUPOBaHMs). MeEToN CTPYyKTypUpOBaHMs HWH(OpPMAIMM C HUCIOJH30BAaHUEM MAaTpPHI]
nepecedeHusi OW3HEC-MPOIEecCcOoB, (YHKIMOHANBHBIX MOApa3JeNeHuld, (QYHKIUNA cucTeM 0O0padOTKH JaHHBIX
(MHQOPMAIMOHHBIX CHCTEM), HH(OPMALIMOHHBIX OOBEKTOB, JOKYMEHTOB U 0a3 JIaHHBIX, NpeasiokeHHblil B BSP,
UCTIONB3yeTCsl cerogHsi He Toilbko B MT-mpoekrax, HO M TPOEKTax MO PEUHXKMHUPUHTY OW3HEC-TIPOIIECCOB,
W3MEHEHUIO OPraHU3alMOHHON CTPYKTypbl. Baxkneitmue maru nporecca BSP, ux nmocnenoBarensHOCTh (MOTYYUTh
MOJAEPKKY BBICHIErO0 PyKOBOJICTBA, ONPEAEINUTh MPOLECCHl MPEANPUITHS, ONPEAEIIUTh KJIACChl JaHHBIX, IPOBECTH
UHTEPBbIO, 00paboTaTh U OPraHU30BATh JIaHHBIE HHTEPBBHIO) MOKHO BCTPETUTh MPAKTUUECKU BO BCeX (DOpPMAaTbHBIX
METOJIMKaX, a TAKKE B IIPOCKTAX, PEAIM3YEMbIX Ha MPAKTUKE.

Cpenu HanboJee U3BECTHBIX CTAaHAAPTOB MOYKHO BBIJICITUTH CJICTYIOIIHE:

. I'OCT 34.601-90 - pacnpocTpaHsieTcsi HA aBTOMAaTH3UPOBAHHBIE CHCTEMBI U yCTAaHABIUBACT CTAJAUU U
9Tarbl UX co3/anus. Kpome TOro, B cTaHaapTe CoepKUTCs OIMCAHUE COJICpiKaHus padoT Ha Kax oM dTamne. CTaauu u
OTallbl pa6OTBI, 3aKpCIJICHHBIC B CTaHAApPTE, B OoJIbIIEN CTENEHHN COOTBETCTBYIOT KaCKa}IHOﬁ MOICIHN KHU3HCHHOI'O

uukia [4].

) ISO/IEC 12207:1995 - cranaapT Ha MPOIIECCHl M OPraHU3aIMIO )KU3HEHHOTO IMKJIa. PactpocTpansercs
Ha Bce BU B! 3aka3Horo I10. CtaHmapT He COAepKUT onucanus (a3, craanii u 3Tamos [5].

o Custom Development Method (Metoauka Oracle) mo pa3paOoTke NpHUKIAIHBIX HHGOOPMAIMOHHBIX

CHUCTEM - TEXHOJOTMYECKUI Marepuan, [IeTaJu3HpPOBAaHHBI J0 YPOBHS 3arOTOBOK MPOEKTHHIX JOKYMEHTOB,
pacCUMTaHHBIX HAa UCIOJIb30BaHKE B ITpoeKTax ¢ npuMmenenueM Oracle. ITpumensercss CDM s Ki1acCHUECKO# MOIen
KL (mpemycMOTpeHbI Bce padOoThI/3a0auul ¥ 3TaIlbl), a TaKKe I TeXHONorui "osictpoii pazpadotku" (Fast Track) mmu
"00Jer1eHHoOro noaxoAa", PeKOMEHIYEMBIX B CITyyae MaJIbIX IPOEKTOB.

. Rational Unified Process (RUP) npeiaraer urepaTuBHy 0 MOJE/b Pa3padOTKH, BKITFOYAOIIYIO Y€ ThIPE
(haspl: HavajI0, UCCIICAOBaHUE, IOCTPOCHHE U BHeApeHue. Kaxkaas ¢daza MoxkeT ObITh pa30uTa Ha dTalbl (MTepalun), B
pe3yabTaTe KOTOPBIX BBITYCKAeTCSl BEpPCHs I BHYTPEHHErO WM BHEIIHErO HCMONb30BaHHA. [IpoxokaeHue depes
YeThIpe OCHOBHBIC (ha3bl HA3bIBAETCS IIUKIOM Pa3pabOTKH, KayKAbIi LUK 3aBEepIIACTCS [eHEepaluei BEPCUN CUCTEMBI.
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Ecnu nocne aToro paboTa Ha MPOEKTOM HE MPEKPAILAeTCsl, TO MOTyYEeHHBIH IPOAYKT MPOA0JDKAET PA3BUBATHCSA U CHOBA
muHyeT Te ke (aspl. CyTb paboTsl B pamkax RUP - 210 co3manue u conmpoBoxaeHne moaeneit Ha 6aze UML [6].

. Microsoft Solution Framework (MSF) cxomna ¢ RUP, Tak »e BkiItouyaeT deTbipe (as3bl: aHAIuU3,
NPOCKTHPOBaHKEe, pa3paboTKa, CTaOWIM3alMs, SBISETCS WUTEPALlMOHHOW, MPEAIoaraeT HMCIOJIb30BaHHE OOBEKTHO-
opueHTupoBanHoro moaenupoBanus. MSF B cpasaennu ¢ RUP B Oonbieil cteneHn opHeHTHpOBaHA HA pa3padoOTKy
OM3HEC-TIPIIIOKCHHI.

. Extreme Programming (XP). DOkcrpemanbHOe mporpaMMHpOBaHHe (camas HOBas —Cpeau
paccMaTpuBacMBbIX MeETOJ0J0THH) copmupoBaock B 1996 romy. B ocHoBe Mmeromonorum komaHgHas padoTa,
3¢ dexkTrBHAT KOMMYHHUKAIUS MEXKIY 3aKa34MKOM M HCIIONHUTENIEM B T€UEHHE BCEro MpoekTa mo paspadorke MC, a
pa3paboTKa BeleTCs ¢ UCTIOIh30BAHUEM TIOCTIEIOBATENHHO JO0pabaThIBAEMbIX IPOTOTHIIOB.

B cootBercTBHM ¢ 6a30BbIM MexyHapoaHbIM cTangaptoM ISO/IEC 12207 Bce npomneccsr XKL ITO nensres

Ha TPU TPYMIIbL:

1. OCHOBHBIE MPOIIECCHI:

o pUOOpETEHHE;

o MOCTABKa,

o pa3paboTka;

o IKCIUTyaTalHs;

o COITPOBOXK/ICHHE.
2. BcnomoratenbHbIE MPOIIECCHI:
JIOKYMECHTUPOBAHUE;
yrpaBJicHHEe KOH(PHUTYpaIueii;
obecreyeHne KaueCcTBa;
paspelieHue npooieM;
ayur;
aTTeCTAallns;
COBMECTHasI OIICHKA;
BepupUKaIys.
3. OpraHu3aIoOHHbIEC TPOIIECCHI:

o co3nanue uHGPacTpyKTyphl;

o yIpaBJICHUE;

o oOydeHue;

o YCOBEPIICHCTBOBAHME.

O O O O O O O O

OnucaHua 0CHOBHBIX nporeccoB XK1

B Ta6J'II/ILIC 2.1 NMPUBCACHBI OPUCHTHPOBOYHBIC OIMMCAHUSA OCHOBHBIX IIPOILIECCOB >K]_[ BcnomorarensHbie

IPOLIECCHI MPEIHA3HAUEHBI ISl MOJJEPKKU BBIOJHEHUS! OCHOBHBIX IPOLIECCOB, 0O0ECIEUYEHUs KauecTBa MPOEKTa,
opraHu3aiuu Bepudukaum, nposepku u tectupoBanus [10. OpraHn3anuoHHbIe IPOLECCH] ONPENENSIOT IEHCTBHS
¥ 3aJ1a4i, BBINOJIHSIEMbIE KaK 3aKa3YMKOM, TaK U Pa3padOTUYMKOM MPOEKTa JIsl YIIPaBJIEHUsI CBOMMH MPOLIECCAMHU.
Jlns moazepkku npaktudeckoro npumenenus cranaapta ISO/IEC 12207 pa3paboTaH psija TEXHOJIOTHYECKUX
nokymenToB: PykoBozacteo s ISO/IEC 12207 (ISO/IEC TR 15271:1998 Information technology - Guide for
ISO/IEC 12207) u PykoBonctBo mo mpumeHenuto ISO/IEC 12207 x ympasnenuto mpoekramu (ISO/IEC TR
16326:1999 Software engineering - Guide for the application of ISO/IEC 12207 to project management).

Tab6muna 2.1. Conepskanue ocHoBHbIX nporieccon XKL 1O UC (ISO/IEC 12207)

HOZLFOTOBKS. A0TroBOpa
KOHTpOJ'II: JCATCIIBHOCTHU

MOCTaBIIHMKA

[Tpuemka MC

o0cnenoBaHus
JEeATENLHOCTH 3aKa3unKa

e Pe3ynbraThl  aHanM3a
peiaka C/ Tenaepa

o [Ilman IIOCTaBKH/
pa3paboTKu

o Kommuekcusiii tect UC

Ipouecc
(MCIOJIHUTEJID JlelicTBUA Bxona PesyabTar
npoiecca)
[Ipuobperenne e MHunumuposaHue e Pemenne o Hauane | ¢ TexXHHKO-IKOHOMHYECKOE
(3aKa34HK) e [loaroroBka 3asBOYHBIX | paboT 1o BHeApeHuo MC obocHoBanue BHeapenus VC
NpEIIOKEHUI e Pesynbrarsl o Texnnueckoe 3amanue Ha MIC

e Jlorosop Ha MOCTaBKY/
pa3paboTKy

e AKTBI IPHEMKH 3TANOB pabOTHI

e AxT MIPUEMHO-CATOYHBIX

UCHBITAaHUN
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[TocTaBka e VHunumuposaHue e TexHudeckoe 3amaHue | ¢ Pemenue 00 Y4aCTHH B
(paspaboruuk UC) | ® OtBer Ha 3asBounble | Ha VIC paspaboTke
TIpEITI0KEHHS e Pemenne pykoBojactBa | ¢ KomMmepueckne — mpeioskeHus/
e [loaroroBka morosopa 00 y4yactun B pa3paboTke KOHKYpCHas 3asiBKa
e IlmanupoBaHue e Pesynbrarsl TeHAEpa e Jlorosop Ha MOCTaBKY/
WCTIOTHEHUS e TexHuyeckoe 3amaHue | pa3padOTKy
e IlocraBka MIC Ha UC e [lnan ynpaBneHUs MPOEKTOM
e Ilnan yrnpaBieHus | ¢  Peanmzanus/ KOppeKTUPOBKa
MIPOEKTOM o AKT MIPHEMHO-CIATOYHBIX
e Pazpaboramnas WC wu | ucnsITaHui
JIOKYMEHTAIHs
Pa3zpaboTtka e [loagroroska o Texuuueckoe 3amanue | ¢ Hcmonmszyemas  wmoxens K,
(paspaborunk MIC) | ® Anammstpebosannii k IC | Ha UC CTaHIApTHI pa3pabOTKH

o IIpoextupoBanue
apxutekTypsl C

e Paspabotka TpeOoBaHMII K
1o

e IIpoextupoBaHue
apxutekTypsl I[1O

e JletanpHOE
npoektupoBanue 110

o Koauposanue u
tectupoBanue 110

e TexHWYECKOE 3ajJaHHe
Ha UC, mogens XKI]

e TexHHMYECKOE 3aaHNe
Ha UC

e [loncuctemsr UC

e Crneuudukanuu
TpeOoBaHU K
xomnonentam [10

e Apxutektypa 10

e Marepuansl

e Ilman pabor

e CocraB moacucTeM, KOMIIOHEHTHI
o0opymoBaHU

e Cnenndukanuu
koMmoHeHnTam 110

e CocraB KOMIIOHEHTOB 10,
nnTepdeticer ¢ b/, Turan nHTETpaIN
o

e Ilpoexkr B, cneuuduxanun
UHTEpEHCOB MEXIy KOMIIOHEHTaMH

TpeOOBaHHS K

e Uuterpanus  IIO  u | merampHOro [10O, TpeboBanus x TecTam
KBaJIM(HUKAIMOHHOE npoektupoBanus 110 o Texcrer wMonyneit IIO, axThl
tectupoBanue 110 e Ilnan unrerpauuu 110, | aBBTOHOMHOI'O TECTUPOBAHUS

e Uurerpamus  UC U | TECThI e OreHka COOTBETCTBHSI KOMILIEKCA

KBaJTM(HUKAIMOHHOE e Apxurektypa UC, T10, | I1O tpeboBanusm T3
tectupoBanue MC nmokymentarusi Ha MC, | ¢  Omenka coorBerctBus [10, BJI,
TECTBI TEXHHYECKOTO KOMIUIEKCa u
KOMIUIEKTa JIOKYMEHTAIUN

TpeboBaHusM T3

[Toznuee Ob11 pazpadboran u B 2002 1. onmyOIMKOBAaH CTAaHAAPT HA MPOIECCHl KM3HEHHOTO ITUKJIIA CHCTEM
(ISO/IEC 15288 System life cycle processes). K pazpaboTtke ctangapTa ObLITH MPUBIICYEHBI CIICITUATUCTHI PA3JTMUYHBIX
oOnacTeil: cMCTeMHON WH)XXEHEPHUH, IMPOrpaMMHUPOBAHUS, YIPABICHHUS KaueCTBOM, YEJIOBEYECKUMH pPECypCcami,
0€30MacCHOCTBIO | Tp. BBUT yuTeH NMpakTUYEeCKUH OIBIT CO3JaHUsI CUCTEM B MPABHTEIHCTBEHHBIX, KOMMEPYECKHUX,
BOCHHBIX U aKaJleMHUYECKUX opranuzanusx. CTaHaapT IpUMEHHUM JUIs IIMPOKOI0 KJlacca CHUCTEM, HO €r0 OCHOBHOE
npeIHa3HauYeHHE - MOJEPKKA CO3AaHNST KOMITBIOTEPH3UPOBAHHBIX CHCTEM.

Cornacuo crangapty ISO/IEC cepun 15288 [7] B ctpykTypy XKL cnenyeTr BKIIOYATh CIIEAYIOMINE TPYIITBI
IPOLIECCOB:

1. JoroBopHble mpoueccsl:
o HpHOGpeTCHI/Ie (BHYTpeHHI/IC peHicHu Uik PCIICHUA BHCIIHCTO HOCTaBH_II/IKa);
o MoCTaBKa (BHYTPEHHHE PEUICHHSI WM PEIIEHUS BHEITHETO MTOCTABINNKA).

2. IIpoueccsl npeanpusaATUs:

o yIpaBJIeHHE OKpY>Karolel cpeoi npeanpusTHs;
o WHBECTULIMOHHOE YIIPaBJICHUE;
o ympasienne XK1 UC;
o yIpaBJIeHHE PEeCypcaMu;
o yIpaBJieHHE Ka4eCTBOM.
3. IIpoexTHBIE MpoLEcChI:
TUTAHUPOBAHUE MTPOCKTA;
OLICHKA MPOEKTa;
KOHTPOJIb TIPOEKTA;
yIpaBieHHE PUCKaMI;
yHnpaBiieHHe KOHPUTYpaLueH;
ynpaBieHue HHHOPMAITHOHHBIMU TTOTOKAMH,
MIPUHSTHUE PEIICHUH.
4. TexHn4yeckue Mpouecchl:
o ompeeseHne TpeOOBaHUT;
o aHajan3 TpeOoBaHUIL;
o pa3paboTKa apXUTEKTYpPHI,

O O O O O O O
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BHE/IPCHHEC;
MHTETPAIIHSL;
BepU(DHUKAITHS;
Hepexoz;
aTTeCTAaIlNS,
9KCILTyaTaIHs;
COIIPOBOXKICHHUE;
YTHIH3AIHS.
5. CrnenuajbHble MPOLECChI:
o OTpE/ICIICHIE U YCTAHOBKA B3aMMOCBSI3eH HCXOISI M3 32124 U IIENeH.

Craguu co3ganusi CUCTeMBbl, npeaycMorpeHHbie B crangapre ISO/IEC 15288, HECKONBKO OTIMYAIOTCS OT
paccMOTpEHHBIX BhilIe. [lepeuens cTaguil 1 OCHOBHBIE Pe3yJIbTaThl, KOTOPBIE JOKHBI ObITh JOCTUTHYTHI K MOMEHTY
UX 3aBEpLICHUS], IPUBEACHBI B Ta0OMIE 2.2.

O O O O O 0O O O

Tab6muna 2.2. Craauu coznanus cucreM (ISO/IEC 15288)
Ne ni/m Cranus Onucanue
1 dopMHUpoBaHKUE KOHICTIMK | AHaU3 NOTPeOHOCTEH, BHIOOP KOHIECIIIMH U IPOCKTHBIX
2 Paspaborka [IpoexTpoBaHUE CUCTEMBI
3 Peanuzauus N3roroBieHune cucteMbl
4 DKCIuTyaTarus BBoj B 3KCITyaTalnio M UCIIOIE30BAHNE CHCTEMBI
5 [Monnepkka Obecneuenrie GyHKIMOHUPOBAHUS CUCTEMBI
6 CHsTHE C SKCIUTyaTaliu [pekpaieHne UCIOIb30BAHUS, JCMOHTAXK, APXHUBUPOBAE

Jlekuus 6. Opranuszanus paspadorku CUC

Kanonnueckoe npoekruposanue CUC

Opranu3zaius kKaHoHH4eckoro npoektupoanust UC opueHTHpOBaHAa Ha MCHOJB30BaHUE TJIAaBHBIM 00pazoM
KackagaHoH mozenu xku3HeHHoro nukia MC. Craauu u stansl padots! onucansl B ctangapre I'OCT 34.601-90.

B 3aBHcHMOCTH OT CI0KHOCTH 00bEKTa aBTOMATH3allMK U Habopa 3aj1a4, TPEOYIOLINX pELIeHHs] IPU CO3aHIH
koHkpetHoH WC, crammu m sTambl paboT MOTYT MMETh Pa3jIM4YHYIO TPYJI0E€MKOCTbh. JlomyckaeTcs oOBbeIUHATH
NocJieI0BaTeIbHbIE ATAlbl U Ja)ke UCKIII0YaTh HEKOTOPbIE W3 HUX Ha J1I000# ctaauu npoekTa. JlomyckaeTcs: Takxke
HAUMHATh BHIMOJHEHUE padoT CIEAYIOUIeH CTa U 10 OKOHYaHUS PEAbIAYIIEH.

Craguu u stansl cozaanus VIC, BeIMoMHAEMbIE OpraHU3aMsIMU-YYaCTHUKaMHU, TPOMUCHIBAIOTCS B JOTOBOpax
U TEXHMYECKHX 33/IaHUSAX Ha BBIIIOJHEHUE paboT:

Cranus 1. ®@opmupoBanue TpedoBanuii k UC.

Ha HavyanbHOMN cTaguy MPOEKTUPOBAHMS BBIICISIIOT CIIEIYIOIINE ITarnbl padoT:

. o0caemoBanre 00bEKTa M 000CHOBaHKME HeooxoauMocTH co3nanusa MC;

. hopmupoBanne TpeboBanuii monap3oBarenei k C;

o oopMIIEHUE OTYETa O BBIMOJIHEHHOW Pa00Te U TAKTUKO-TEXHUYECKOTO 3aJaHUs Ha pa3paboTKy.
Cranus 2. Pazpa6orka konuenuun UC.

. n3ydeHne 00bEeKTa aBTOMATH3AIINY;

o MPOBE/ICHUE HEOOXOAMMBIX HAyYHO-UCCIIEIOBATENBCKIX padoT;

. paspaboTtka BapuaHToB KoHIenu VC, yI0BIEeTBOPSIIOMIX TPEOOBAHUSM ITOJIH30BATEIICH;

) odopmIleHHE 0TYeTa U YTBEPIKICHNE KOHLIETIITHH.
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Cranus 3. Texunueckoe 3aJaHue.

. pa3paboTKa M YTBEep)KICHHE TEXHUUECKOT0 3aManus Ha coznanue MC.
Cragus 4. DCKU3HBIN MPOEKT.
. pa3paboTKa MpeaBapUTEIbHBIX MPOSKTHBIX PEIICHUN IT0 CUCTEME H €€ YacTsIM;
o paspaboTka scku3HoN mokymenTanuu Ha C u ee gacTn.
Cragus 5. TexHH4YeCKHil MPOEKT.
. pa3paboTKa MPOSKTHBIX PEIICHUH MO CHCTEME U €€ YaCTSIM;
o paspaboTka noxymenrtauu Ha UC u ee gactu;
pa3paboTka 1 0popMIICHHE TOKYMEHTAIMH Ha TIOCTaBKY KOMIUICKTYIOLIUX U3/ICIIHNI;
. pa3paboTka 3a/jaHuil Ha IPOCKTUPOBAHHUE B CMEKHBIX YaCTSAX MPOCKTA.
Cranus 6. PaGo4yasi 10OKyMeHTaIMS.
o pa3paboTtka paboueii nokymeHTanuu Ha C u ee yacTu;
. pa3paboTKa U alanTaIus IPOTPaMM.
Cranus 7. BBoa B neiicTBue.
. MOATrOTOBKA 00BEKTa aBTOMATH3AIINHY;
. MOJITOTOBKA TepcoHaa;
° KOMIIIIEKTaluA HNC mnocraBisieMbIMH U3CINAMU (HpOFpaMMHBIMI/I U TEXHUYCCKHUMHU CpPCACTBAMH,
MPOrpaMMHO-TCXHUYCCKUMHU KOMIIJICKCaMU, I/IH(I)OpMaHI/IOHHLIMI/I I/I3ILCJ'II/ISIMI/I);
. CTPOUTENHLHO-MOHTAXHBIE PA0OTHI;
. ITyCKOHAJaI09HbIe PaOOTHI;
° MMPOBCACHUC NMPEABAPUTCIBHBIX HCHLITaHHfI;
. MPOBE/ICHUE OMBITHOW AKCILTyaTallNH;
. MPOBEICHHE TPUEMOYHBIX UCIIBITAHUH.
Cranus 8. ConpoBoxaenue UC.
. BBIMOJIHEHHE Pa0OT B COOTBETCTBHH C FAPAHTUIHBIMH 0053aTEILCTBAMU;
. nocjerapaHTURHOE 00CTy)KUBaHHUE.

OO6cnenoBanne- 3TO U3YYEHUE U TUATHOCTUYECKUHN aHAJIN3 OPTaHU3AIMOHHON CTPYKTYPhI PEANIPUATHS, €TO
JeSITeIbHOCTH U CYILIECTBYIOIIEH cucTeMbl 00paboTku MHpopmaruu. Marepuainbl, MOJTy4YeHHbIE B pe3yJbTaTe
o0cienoBaHus, UCTIONIb3YOTCS JIJIS:

. 000CHOBaHUSA pa3pa60TKH U MMO3TAITHOTO BHECAPCHHUA CUCTCM;
L] COCTaBJICHHUA TCXHHUYCCKOI'O 3aJlaHHA Ha pa3pa60TKy CUCTEM,
L] pa3pa60TKH TEXHHUYCCKOI'O U pa60qero ITPOCKTOB CUCTEM.

Ha srane o0OcnenoBanus 1eaecoo0pa3Ho BBIAETUTD JBE COCTABIISIOIINE: ONpPEeNICHUE CTPATeTUH BHEAPEHUS
NC u neranbHbIi aHATH3 ACATEIHHOCTH OPTaHU3AIUH.

OcHoBHasl 3a/1a4a IEpBOTo dTana 00CiIeI0BaHuUs - OIIEHKA peajbHOro o0beMa NMpoeKTa, ero Ienei 1 3a1ad Ha
OCHOBE BBISIBIICHHBIX (YHKIIUI 1 MHOOPMAIIMOHHBIX 3JIEMEHTOB aBTOMATU3UPYEMOT0 00BEKTa BBICOKOTO YpoBHs [8].
OTH 3a71a4u MOTYT OBITh PeaTM30BaHbl UM 3aKa3urkoM MC caMOoCTOSATENbHO, MIIH € TPUBIICYEHUEM KOHCATTUHTOBBIX
OpraHM3anuil. OTan NpeAnonaraeT TECHOE B3aWMOJAEWCTBHE C OCHOBHBIMHM MOTEHIUAIBbHBIMH I0Jb30BATENIIMU
cucTeMsbl M Ou3Hec-sKcnepTamu. OCHOBHAs 3a7jaya B3aMMOAECHCTBHS - MOJIYYUTh MTOJIHOE M OTHO3HAYHOE TOHUMAaHUe
TpeOoBaHuil 3aka3urka. Kak npaBuio, Hy>kHas HHPOpMAIUs MOXKET ObITh MOJIy4YeHa B pe3ysibTaTe HHTEPBbIO, Oeces
WIM CEMUHAPOB C PyKOBOJICTBOM, dKCIIEPTAMH U I0JIb30BATEIISIMHU.

ITo 3aBepiieHnH 3TOH cTaAUN 00CIIEIOBAHUS MOSIBIISIETCS BO3MOYKHOCTD OIPEIEIUTh BEPOSATHBIE TEXHUUECKUE
MOJXO/bI K CO3/IaHUIO0 CHCTEMbI M OLEHUTH 3aTpaThl HAa €€ pealu3aluio (3aTpaThl Ha ammapaTHoe oOecreueHue,
3aKyInaeMoe MPOrpaMMHOE 00ECTICUeHHE U pa3pabOTKy HOBOTO MPOTPAMMHOI0 OOECTICUCHHS ).

PesynbraToM sTama omnpeneneHusl CTpaTeruy SBISETCS JTOKYMEHT (TEXHHUKO-3KOHOMHYECKOEe 00OCHOBAaHUE
MIPOEKTA), IJe YeTKO CPOPMYIHMPOBAHO, UTO MOITYUHUT 3aKa3UUK, €CIIM COTJacUTCsS (PUHAHCUPOBATh MPOEKT, KOT/1a OH
HOJYYHUT TOTOBBIA MPOAYKT (Tpaduk BBIMOJHEHHUS pabOT) U CKOJIBKO 3TO OyJIeT CTOMTH (Ui KPYMHBIX MTPOEKTOB
JIOJIKEeH OBbITh cocTaBlieH rpaduk (UHAHCHPOBAHUS Ha pa3HBIX dTanax padboT). B qokyMeHTe *enaTenbHO OTpa3uTh
HE TOJIBKO 3aTpaThbl, HO U BBITOJY IIPOEKTa, HAPUMEP BPEMsI OKYIIAEMOCTH MIPOEKTA, OXKHUAAEMBIM SKOHOMHUYECKUN
s dexT (ecnu ero yaaeTcs OIeHUTS).

OpHEHTHPOBOYHOE COAEPIKAHUE I3TOTO TOKYMEHTA:

) OTpaHUYCHWS, PUCKH, KpUTHIECKHE (aKTOPHI, KOTOPHIC MOTYT TOBJIMSTH Ha YCIEITHOCTD TIPOEKTA;
. COBOKYITHOCTh YCIIOBHH, MPH KOTOPBIX HPEAIONaraeTcs HKCIUIyaTHPOBaTh OYIYLIYIO CHCTEMY:
apXHUTEKTypa CUCTEMBI, ammapaTHble W MPOrpaMMHBIE PECYpPCHI, YCIOBHUs (PYHKIMOHMPOBAHHSA, OOCITYKHBAIOLIUHA

IIEPCOHAIT U ITOJIB30BATEIIN CUCTCMBI;

) CPOKH 3aBepIlieHHs OTJCIBHBIX 3TAIoB, (opMa NIPUEMKH/cIauu paboT, IPUBIIEKAEMbIE PECYPChI, MEPBI
10 3amuTe HHpOpMaIuy;
. OIHMCAaHUE BBITIOIHAEMBIX CUCTEMOM (DyHKIIHIA;

L BO3MOXXHOCTH Pa3BUTUA CUCTEMBI;
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o nH(OPMAITMOHHBIE 00BEKTHI CUCTEMEI;

) uHTepderchl U pacmpeaeieHne GYHKIME MEKy YSTOBEKOM U CHCTEMOI;

. TpeOOBaHUS K IMPOrPaMMHBIM 1 HHbopMaIoHHbIM KomoHeHTaM [10, TpeboBanus k CYB/I;
o 410 He OyIeT peaan30BaHO B paMKax MPOEKTa.

Ha »tame neraspHOro aHanmm3a JESTEIBHOCTH OPraHM3alUMU H3YYalOTCS 3a/auyd, 00eCHeunBaIoLIie
peanu3anuio (GyHKIUN yrnpaBiIeHUs, OpraHU3allMOHHAs CTPYKTYpa, IITAThl U COoAEep)KaHue paboT MO YIPaBICHUIO
NPEANPUITHEM, A TAKKE XapaKTep MOJYMHEHHOCTH BBIIIECTOSAIIUM OpraHaM yrpasiieHus. Ha 3ToM 3Tane JoJKHBI
OBITh BBISIBJIICHBI:

. WHCTPYKTUBHO-METOJUYECKUE W ITUPEKTUBHBIE MaTepHalibl, HA OCHOBAHMH KOTOPBIX OMPEACISIOTCS
COCTaB IMOJICUCTEM H TIepeUCHb 3a]1au;

. BO3MOXHOCTH IPUMEHEHHSI HOBBIX METOJIOB PELICHUS 3a/1a4.
AHaIUTUKU COOMPAIOT U GUKCUPYIOT HH(POPMAIIHIO B IBYX B3aMMOCBSI3aHHBIX (hopmax:

o (byHKIMY - THPOPMANHA 0 COOBITHSIX M MPOIIECcaX, KOTOPhIe MPOUCXOIST B OM3HECE;

. CYLIHOCTH - WH(OpMalus O Bellax, UMEIOUIMX 3HAueHHE IJIsl OpraHu3aldd U O KOTOPBIX YTO-TO
W3BECTHO.
[Tpu u3yueHun Kaxa0il pyHKIMOHAIBHON 3a7aud YIIPaBICHUS OMPEIEISIFOTCS:

° HAaMMCHOBAHUEC 3aaa4u; CPOKU U IICPUOJUIHOCTE €€ PCUICHUA,

. cTerneHb HOPMaTU3yeMOCTH 3a]1a4H;

. HCTOYHUKU MHOOPMAIINN, HEOOXOIUMBIC JUTS PEIICHUs 33]1a4H;

° MMOKa3aTeJid U X KOJIMYCCTBCHHBIC XapaKTCPHUCTHUKHU,

. MOPSIOK KOPPEKTUPOBKH MHPOPMAIHH;

. JICHCTRYIONIME AITOPUTMBI pacueTa NoKasaTtelieil 1 BO3MOKHBIE METO/Ibl KOHTPOJIS;

) NEHCTBYIOIIHE cpelcTBa cOopa, nmepenadu u 00padboTku HHGOPMAIUH;

) JIEUCTBYIOILINE CPENCTBA CBS3H;

. MPUHATAS TOYHOCTh PEIICHUS 33]1a4H;

. TPYAOEMKOCTh PEIICHUS 3a/1a4H;

. neicTByroniie (GopMbl TPEACTABICHHUS WCXOIHBIX JTaHHBIX U PE3YJbTaTOB MX OOpPaOOTKH B BHIIE
JIOKYMEHTOB;

. MOTPeOUTENH Pe3yJIbTATHOW HH(POPMAIIMH IO 3a/1a49e.

O,Z[HOﬁ 3 Hamboee TPYAOCMKHUX, XOTA MU XOPOIIO (1)0pMaJ'II/I3yeMLIX 3aad O9TOro JTala ABJIACTCA OIIMCAaHUC
,I[OKyMeHTOO60pOTa OpraHu3anuu. HpI/I 06CJ'I€,Z[0BaHI/II/I ):[OKYMGHTOO60pOTa COCTAaBJILICTCA CXEMa MapuipyTa ABHKXCHUA
JOKYMCHTOB, KOTOpasd JOJDKHA OTPa3vTh:

. KOJIMYECTBO JIOKYMEHTOB,;
. MecTo (OPMHUPOBAHHMS TTOKa3aTeei JOKYMEHTa,

. B3aMMOCBSI3b JOKYMEHTOB IpH HX (POPMUPOBAHNUY;

. MapIpyT U JTHTEILHOCTD IBHKCHHUS IOKYMEHTA,;

. MECTO MCITOJIb30BAHUS U XPAHEHHS JJAHHOTO JIOKYMEHTa;
o BHYTpPEHHHUE W BHEUTHHE HH()OPMAIIMOHHBIE CBSI3H;

o 00bEM JIOKYMEHTA B 3HAaKaX.

[To pesynbpTaraM oOcCiemOBaHUS YCTaHABIMBACTCS MEPEUYEHb 337ad YIPABICHHS, PEIICeHNE KOTOPHIX IENeco00pa3Ho
aBTOMATHU3UPOBATh, M OYEPEIHOCTh UX Pa3pabOTKH.

Ha »tame obcnenoBanms crienyet KiaccuuImupoBaTh INIaHUpyeMble (DYHKITUH CHCTEMBI 110 CTETIEHN BaXXHOCTH. OINH
U3 BO3MOXKHBIX (DOPMATOB IIpeCTaBlIeHUs Takoi kinaccudukarmu - MuSCoW [9].

Ora abOpeBuaTypa pacimdpoBsiBaeTcs Tak: Must have - HeoOxomumbie ¢yHkuuu; Should have - skemarenbHbIC
¢ynkuum; Could have - Bo3amoxxnsie pynkuun; Won't have - orcyreTBytonme GyHKIUH.

q)yHKL[I/II/I nepBoﬁ KaTeropuun 00eceunBaroT KPHUTUYHBIC JIA yCHCH.IHOfI pa6OTBI CHUCTEMBI BO3MOXKHOCTH.

Peanmzanust QyHKIMA BTOPOH M TpeTheil KaTeropuii OrpaHHYMBAETCSI BPEMEHHBIMH M (DUHAHCOBBIMH paMKaMH:
paspabatbiBaeTcs TO, 4TO HEOOXOIUMO, a TAK)KE MAaKCUMAJILHO BO3MOYKHOE B MOPSAIKE MPHOPUTETA YUCIO QYHKUIUH BTOPOH U
TPETbEU KaTeropuil.

[Mocneansist kateropus PyHKINH 0COOCHHO BaXKHa, MIOCKOJIEKY HEOOXOAMMO YETKO MPEACTABISITh TPAHUIIBI TIPOCKTA U
Habop (HYHKIHHA, KOTOPEIE OyAyT OTCYTCTBOBATH B CUCTEME.

MO,Z[CJ'H/I ACATCIIBHOCTH OpraHu3alivi CO34ar0TCA B ABYX BHUIAX:
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. Mozenb "Kak ecTh"('as-is")- oTpaxkaeT CyIIeCTBYOLIME B OpraHu3aIiiu OU3HEC-IIPOIIECCHI;

. Mozenb "kak moinkHO ObITH"('t0-be") - oTpakaeT HeoOXOmMMbIE WM3MEHEHHS OHM3HEC-TIPOIECCOB C
yduetoM BHenpenus MC.
Ha stane anann3a He0OXOAMMO MPHUBJIEKATH K pabOTE TPYIITBI TECTHPOBAHUS ISl PELICHUS CIICTYIONINX 3a/1a4:

. MOJYYCHHSI CPAaBHHUTEILHBIX XApPAKTEPUCTUK TPEINOJaraéMblX K HCIOIB30BAHHIO —arapaTHBIX
wiathopm, oneparuoHHbx cucteM, CYB]I, HHOTO OKpPYKEHHUS;

o pa3paboTKu TUIaHA pPAa0OT MO OOCCICUCHHUIO HAJIS)KHOCTH HH()OPMAIIMOHHON CHCTEMBI H €€
TECTUPOBAHHS.

[IpuBrederne TECTUPOBITMKOB HA paHHUX dTalax pa3pabOTKH SBISETCS 1EIeCO00pa3HbIM IS TFOOBIX TPOEeKTOB. Ecmn
MPOEKTHOE pPelIeHre OKa3aJI0Ch HEYJAYHBIM M 3TO 00OHAPYKEHO CIHIIKOM TO3IHO (Ha dTare pa3paboTKH WM, YTO eIIe XyKe,
Ha 3Tale BHEAPEHUS B DKCIUIyaTallHIO), TO UCIPABICHUE OIMMOKU MPOCKTUPOBAHMS OOXOIUTCS O4YeHb NOporo. Uem paHblie
TPyIIBl TECTUPOBAHUS BBIABISAIOT OMIMOKA B MH(POPMAIIMOHHON CHCTEME, TeM HHXKE CTOMMOCTb COTPOBOXKICHHS CHCTEMBI.
BpeMs Ha TecTUpOBaHUE CUCTEMBI U Ha UCIIPABIICHUE OOHAPYKCHHBIX OIMOOK CIEyeT MPEeIyCMaTPUBATh HE TOJIBKO Ha ITare
pa3paboTKH, HO U Ha dTare MPOEKTUPOBAHUSI.

Jlyis aBTOMaTH3allMM TECTUPOBAHUS CJICIYET MCIOJIb30BaTh CHUCTEMBI OTCIeKMBaHUs ommbok (bug tracking). Drto
MO3BOJIIET WMETh C€JAMHOC XPaHWJIHIIE ONIMOOK, OTCICKHBATH WX IMOBTOPHOE MOSIBICHHE, KOHTPOJUPOBATH CKOPOCTh U
3(h(HEeKTUBHOCTH UCTIPABICHUS OITHMOOK, BUJETh HanOo0JIee HeCTaOUIbHBIE KOMITOHEHTBI CHCTEMBI, 2 TAKKE TIOUICPKUBAThH CBSI3b
MEXIy TPYNIoi pa3pabOTYMKOB U TPYMIOW TecTHpoBaHHs (yBedomyeHUs 00 m3MeHeHusx 1o e-mail u 1.11.). Uem Oomnblire
MIPOEKT, TeM CHIIbHEee oTpeOHOCTh B bug tracking.

Pesynpratel oOciiemoBaHMsl NPEACTAaBISIOT OOBEKTHBHYIO OCHOBY I (OPMHPOBAaHHMA TEXHHUYECKOTO 3alaHHs Ha
MHQOPMAILIIOHHYIO CHCTEMY.

TexHndyeckoe 3amaHuWie- 3TO AOKYMEHT, ONPEACISIONINA IeldH, TPeOOBaHWA W OCHOBHBIE HWCXOIHBIE JTaHHBIE,
HEOO0XOUMEIE JIIs pa3pabOTKH aBTOMATH3MPOBAHHON CHCTEMBI yIIPaBJICHUS.

HpI/I pa3pa60TI<e TEXHHUYCCKOI'O 3aJaHuA H€O6XOZ[I/IMO peHInTh CICAYIOMNUEC 3aJa1Un:

YCTaHOBUTH 06H_IyIO Oeab CO3daHus I/IC, OMpeaACINTb COCTAB MMOACUCTEM U (I)YHKLII/IOHB.HLHBIX 3aj1a4,

o pa3paboTaTh U 000CHOBATh TPEOOBAHMS, TIPEABSIBIIEMBIC K ITOJICUCTEMAM;

. pa3paboTarhk u 000CHOBaTh TpeOOBaHMS, IPEIbBIsIEMbIE K MHPOPMALIMOHHOM Oa3e, MaTeMaTHIECKOMY
¥ IIPOrPaMMHOMY 00€CTIEYEHHI0, KOMIUIEKCY TEXHHYECKUX CPEICTB (BKIIIOYAst CPE/ICTBA CBS3M M NIepejaul JaHHbIX );

) YCTaHOBUTH 001IHMEe TPeOOBaHUS K MPOEKTHPYEMOW CHCTEME;

. OTIPEICNTUTh TIepeveHb 3a/1a4 CO3JJaHUsI CHCTEMBI U UCTIOTHUTECH;

. OIIPE/ICIUTD ATAIIBI CO3JaHUS CUCTEMBI U CPOKH UX BBITIOJIHEHUS,

. NPOBECTH TMPEIBAPHUTEIIBHBIM pacyeT 3arpaT Ha CO3JaHHE CHUCTEMbl M ONPEICIUTh YpPOBEHb

3KOHOMHYECKOM 3P (EKTUBHOCTHU €€ BHEIPCHUSI.
TunoBbie TpeOOBaHUS K COCTABY U COACPKAHHIO TEXHUYESCKOTO 3aJaHusl PUBEICHBI B TaduIe 3.1.

Tabmnuna 3.1. CoctaB u coneprxkanue Texandeckoro 3aganus ('OCT 34.602- 89)

Ne m\nm Paznen Conepxanue

1 OOuiue cBeneHUs . MOJTHOE HAUMEHOBAHUE CUCTEMBI U €€ YCIOBHOE 0003HauUEHHE
o mmdp Temsl win mudp (HoMep) 10roBopa;
. HaMMEHOBaHUE TPEANIPUATHI pa3paboTUHKa 1 3aKa3YMKa CHCTEMEI,
UX PEKBU3HUTEHI
. nepeveHb JOKYMEHTOB, HA OCHOBaHUHU KOTOpbIX cozaaercst MC
. TUTAHOBBIE CPOKHU Havaja U OKOHYaHUS paboT
o CBeJIeHHsI 00 NCTOYHHKAX U MOpsiiKe (PrHAHCHPOBaHUSA paboT
. NopsiioK OQOPMIICHUS W TPEABSBICHUS 3aKa3UHKy pe3yJbTaToB
paboT O CO3JaHUI0 CUCTEMBI, €€ YacTell U OTAEIbHBIX CPEJICTB

2 Hasznauenne © wmenu co3gaHus | ¢ BUJ aBTOMAaTH3UPYEMOI NESITENbHOCTU

(pa3sBUTHUS) CHCTEMBI e  IepeYeHb OOBEKTOB, HAa KOTOPBHIX MPEAIONaraeTcsi HCIOIb30BaHHE

CHCTEMBI
e  HaUMEHOBAHUS u Tpedyemble 3Ha4YEHUs TEXHUYECKUX,

00BEKTa, KOTOPBIE JOJKHBI OBITh JOCTUTHYTHI Ipu BHeApeHnu NC

TEXHOJOTMYECKUX, MPONU3BOJACTBEHHO-OKOHOMUYCCKUX H [P. ImoKazaTesen
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XapaKkTepucTuKa 00BEKTOB

aBTOMaTHU3allu

e  KpaTKue CBeJICHUS 00 00BbEKTE aBTOMATHU3AINN
e cBelcHWsT 00 YCIOBHSX OKCIUTyaTallud U
OKpY>Karollen cpesibl

XapaKTCpUCTHUKAX

TpeboBanus k cucTeme

TpeboBanust kK cucTeMe B LEJIOM:

e  TpebOoBaHUA K CTPYKType M (pYHKIMOHMPOBAHUIO CHCTEMEI (IIEpEeUeHb
MOJICCTEM, YPOBHHM HWepapXwWd, CTENEeHb LEHTPalN3alli, CIOCOOBI
WHPOPMALTUOHHOTO oOMeHa, PEKUMBI (bYHKIIHOHUPOBAHUS,
B3aMOJICHCTBHE CO CMEXKHBIMH CHCTEMaMH, TIEPCHEKTUBBI pPa3BUTHUS
CHUCTEMBI)

e TpeboBaHUS K  MepcoHany  (YUCICHHOCTh
KBaIM(UKALUS, PEKUM PaOOTBHI, TIOPSIOK MOTOTOBKH)
e  TIOKa3aTenu Ha3HAYCHMS (CTENEHb MNPHUCIIOCOONIIEMOCTH CHCTEMBI K
HM3MEHEHUSIM MPOLIECCOB YIPABICHUS U 3HAUCHUI TTapaMeTPOB)

e TpeOOBaHUS K  HaJSKHOCTH,  OE30MACHOCTH,  IPTOHOMHKE,
TpaHCIOPTa0eIBFHOCTH, JKCIUTyaTalliy, TEXHHYECKOMY OOCITYy)KMBAaHHIO U
PEMOHTY, 3alllUTe W COXPAHHOCTH HWH()OPMAIMH, 3alIUTE OT BHEIIHUX
BO3ICUCTBHIA, K MATEHTHOW YUCTOTE, 0 CTAHAAPTU3AIMN 1 YHU(DUKAITUH
TpeboBanust k PyHKIHM (10 MTOACUCTEMAM) :

e  TIepeueHb MOICKALINX aBTOMATH3AINH 32144

e  BPEMECHHOH perJIaMeHT peanu3alui KaKI0H QyHKIUH

e TpeOoBaHWS K KayeCTBY peanm3alud Kaxmou (yHKIuH, K ¢dopme
NPE/ICTaBICHUS BBIXOMHON WH(OpMANUK, XapaKTEPUCTUKH TOYHOCTH,
AOCTOBCPHOCTH BblAa4YU pE3YJILTAaTOB

e  IepedeHb U KPUTEPUH OTKA30B

TpebGoBaHus K BUgaM 00€CIICUEHUS:

e  MaTeMaTHYeCKOMY (COCTaB M 00JacTh NMPUMEHCHUS MaT. MOJCICH U
METOJIOB, TUTIOBBIX U Pa3pabaThIBAEMBIX aITOPHUTMOB)

e puHpOpPMANMOHHOMY (COCTaB, CTPYKTYypa ¥ OpTaHM3aIMs [aHHBIX,
O6MeH JaHHBIMU MEXAY KOMIIOHCHTaAMHU CUCTCMBI, I/IH(bOpMaHI/IOHHaH

HOoJIb30BaTeICH,

COBMECTHMOCTh co CMEKHBIMU CHUCTEMaMH, UCIIOJIb3yEeMble
knaccugukaTopsl, CYB/l, KOHTpOIb JaHHBIX U BelleHHE HH)OPMAIIMOHHBIX
MacCHBOB, TMPOLEAYpPHl TNPUAAHUA IOPUAMYECKON CHIIBI  BBIXOJHBIM
JIOKYMEHTaM)

e  JINHTBUCTHYECKOMY (s13BIKH IPOTrPaMMHUPOBAHUS, SI3BIKA

B3aUMOJICUCTBHS TI0JIH30BATENICH C CHUCTEMOM, CHUCTEMBI KOJMPOBAHUS,
SI3BIKK BBOJIa- BHIBOIA)

e mporpaMMHOMY (HE3aBUCHMOCTh  IPOTPAaMMHBIX  CpPEACTB  OT
m1aTGOpMBI, KAYECTBO MPOTPAMMHBIX CPEJICTB M CIIOCOOBI €ro KOHTPOIIA,
HCIIOJIb30BaHUE (DOHIOB AJITOPUTMOB U IPOTPAMM )

®  TEXHUYECKOMY

e METPOJIOTHYECKOMY

e  OpraHm3aloHHOMY (CTPYKTypa ¥ (YHKIMH S3KCILTYyaTHPYOIIUX
ToApa3AeNieHUH, 3aTiuTa OT OIMTHOOYHBIX ACHCTBHI MMepcoHaIa)

e  METOJIMYECKOMY (COCTaB HOPMATHBHO- TEXHHMUYECKOH JOKYMEHTAIIUU

CoctaB u cogepxaHue paboT TO
CO3JIaHHIO CUCTEMBI

e  [IepeYeHb CTAAMN U ATANOB PadoOT

° CPOKH HUCITIOJTHCHHUA

e  COCTaB OpraHM3aIUil — HCIOMHHUTENEH padoT

e BHJ U HOPSJIOK SKCHEPTHU3bI TEXHUIECKON JOKYMEHTALUU
e mporpamMma oOecriedeHus HaIe)KHOCTH

e  TporpamMMa METPOJIOTHYECKOTO 00ecHeUeHUs!

Ilopsimok  KOHTpPOJE U TPUEMKHU

CHUCTEMBI

e  BHJBI, COCTaB, 00BEM U METObI UCTIBITAHUNA CHCTEMBI
e o0mue TpeOoBaHUS K MPHEMKE PaOOT MO CTaIUsIM
e  CTaTyC MPUEMHON KOMHCCHUHU

TpeboBanMs K COCTABY M COJICPIKAHIIO
paboT 1O TOATOTOBKE OOBEKTA
ABTOMATHU3allUd K BBOAY CHUCTEMBI B
JICNCTBHUE

e mpeobOpa3oBaHe BXOAHOW HH(POPMAIIMK K MAITMHOYUTAEMOMY BUIY
®  M3MEHEHHs B O0OBEKTE aBTOMATH3ALUU
*  CPOKHM M HOPAAOK KOMIUIEKTOBAHHS M 00YUIEHHs IIepCoHaa

TpeboBaHHs K JOKYMEHTHPOBAHHIO

e TIEpEYeHb MOJISKAIMHNX pa3paboTKe TOKyMEHTOB
e MEepEUYCHb JOKYMEHTOB Ha MAIIMHHBIX HOCUTEIAX
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Hcrounnku pa3paboTKu

JOKYMEHTHl W WH(GOpPMAIFIOHHBIE MaTepuaibl, Ha OCHOBAHWU KOTOPBIX
paspabarsiBaercs T3 u cucrtema

DCKHU3HBIN TMPOEKT MPeayCMaTPUBAET Pa3padOTKy MpeABapUTENbHBIX IPOSKTHBIX PEIIEHUH 110 CHCTEME U €€ YaCTsIM.

Brinonnenue CTaaun 3CKU3HOI'0 MPOCKTHUPOBAHUA HE ABJIACTCA CTPOIrO oOs3atenpHOM. Eciin ocHOBHEIE IMPOCKTHLIC

peIIeHus OnpeeIeHbI paHee WK TOCTAaTOYHO OUYEBHIHBI 11 KOHKpeTHOH MIC 11 00beKTa aBTOMATH3aIliH, TO 3Ta CTATUSI MOXKET

OBITH UCKJIFOUEHA M3 OOIIEH MOCIIeIOBATEIBHOCTH PaldoT.

ConepxaHue 3CKU3HOTO MpoekTa 3amaercs B T3 Ha cuctemy. Kak mpaBmiio, Ha 3Tare 3CKH3HOTO MPOCKTUPOBAHHUS

OTIPENIeNISAIOTCSL:
. ¢bynaxmun UC;
o (YHKITUH TTOICUCTEM, WX LIEH U OXKUIaeMbIi A PEKT OT BHEAPEHIIS,
. COCTaB KOMIUIEKCOB 3a7a4y U OTAEIbHBIX 33/1a4;
. KOHIICTIIHsI ”HPOPMAITMOHHOM 0a3bl M ee YKPYITHEHHAs CTPYKTYpa;
o (hYHKITUH CHCTEMBI yIIpaBiieHUs 0a30i TaHHBIX;
° COCTaB BBIYMCINUTEIBHON CUCTEMBI 1 APYTHUX TCXHUYCCKUX CPECACTB;
. (YHKIMU B TapaMeTpbl OCHOBHBIX POTPaMMHBIX CPEJICTB.

BBIIIOJIH

[lo pesynbraTam mpozaeraHHON pabOTHI 0OQOPMIISIETCS, COTIIACOBBIBACTCS M YTBEPXKIACTCS TOKYMEHTAlUsl B 00beMe,
HEOOXOJMMOM TSI OMHCAHUS IOJIHOW COBOKYITHOCTH TPHHSTHIX MPOEKTHBIX PEIIEHU M JOCTATOYHOM ISl JallbHEHIIero

CHUA pa60T 10 CO3TaHHUIO CUCTCMBI.

Ha ocHoBe Texamueckoro 3axanus (M SCKA3HOTO MPOeKTa) pa3padareiBaercs Texanmdeckuit mpoekT VC. Texanueckuit

IMPOCKT CUCTCMBI - 3TO TCXHUYCCKAA JOKYMCHTAIUA, COACPIKaIIasa O6HI€CI/ICTCMHI>I€ IMPOCKTHBIC PCUHICHU, AJITOPUTMbI PCHICHUA

3ajad, a TaKXKe OLEHKY OKOHOMHYECKOH 53((eKTHBHOCTH aBTOMATH3MPOBAaHHOW CHCTEMBl YINpPaBICHHS W IepedeHb

MEPOMNPHUITHUI 110 MOATOTOBKE OOBEKTa K BHEAPECHHUIO.

Ha »Tom stame OCYHICCTBIIACTCA KOMIUICKC HAayYHO-UCCIICAOBATCIIbCKUX U SKCIICPUMCHTAJIbHBIX pa60T JUIA BLI60pa

OCHOBHBIX ITPOCKTHBIX peHIeHI/Iﬁ " pacyeT SKOHOMMYECKOM 3(1)(1)CKTI/IBHOCTI/I CHUCTEMBI.

CocraB u COACPIKAHNEC TCXHUYCCKOI'O IMTPOCKTA ITPUBCACHLI B Ta6J'II/II_I€ 3.2.

Tabnuna 3.2. ConepkaHue TEXHUYECKOTO ITPOEKTa

peleHus

Nem\nm | Pazmen Conepxanue
1 ITosicHuTebHAS 3aMucKa e  OCHOBAaHUS JJIs Pa3paO0TKU CUCTEMBI
e IepeucHb OpraHu3aluii pa3paboTUNKOB
e KpaTkas XapaKTEepPUCTUKa OOBEKTa C YKAa3aHHUEM OCHOBHBIX TEXHHKO-
AKOHOMUYECKHUX TOKa3aTelel ero (yHKIIMOHUPOBAHUS U CBSI3EH C IPYTUMHU
o0BeKTaMHI
e KpaTKhe CBeACHHA 00 OCHOBHBIX TIPOCKTHBIX PEIICHUSX II0
(hyHKITMOHATBHON 1 00€CIIeYNBAIOIINM YaCTSIM CHCTEMBI
2 OyHKIMOHATIbHAS u | o 00OCHOBaHHME BBIICISEMBIX TIOJICHCTEM, UX ITEPEICHD U HA3HAUCHUE
OpraHu3allHOHHAs CTpykTypa | ® TIepeYeHb 3aJad, PEIIaeMBIX B KaXJ0il TMOJCUCTEME, C KpaTKOu
CHCTEMBI XapaKTEPUCTUKON UX COAEP>KaHUS
e cxema WH(MOPMAIMOHHBIX CBS3€H MEXAYy NOJCHCTEMaMU H MEXIy
3a/1adaMy B paMKax Ka)JIOW MOJICHCTEMBI
3 [locraHoBKa 337249 M alITOPUTMBI | ®  OPTaHU3AIMOHHO-IKOHOMHYECKas CYIIHOCTh 33aJadd (HauMEHOBaHUE,

[EeJIb PEIICHUs], KPATKOE COJACPIKAHHE, METOJ, MEPUOIMYHOCTh U BpEMs
pelieHust 3a1a4m, crocoObl cOOpa W TMepefavyr JaHHBIX, CBSA3b 3aaud C
JOPYTUMH 3a/1a4aMH, XapaKTep HCIIONB30BAHUS PE3YNIbTAaTOB PEIICHUS, B
KOTOPBIX OHHU UCTIOTB3YIOTCS)

e DKOHOMHKO-MaTeMaTHueckas MOJedb 3a7aud  (CTPYKTypHas W
pasBepHyTas hopma MpeaCTaBICHUS)

e BXOjAHas omnepaTuBHas HHMOpMaIMs ( XapaKTEpUCTHKA TMOKa3aTelei,
JTMANa30H U3MEHEHUs, (DOPMBI TIPEICTABICHHMS)

e  HOopMaTuBHO-cnpaBouHas uHdpopmaius ( HCU) (cogepxanne u Gopmbl
MIPEACTABJICHHUS)
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e uH(OpMAIM, XpaHUMasl IS CBSI3U C APYTHUMH 3a1a4aMu

e uH(OpMaIMs, HAaKaIUIMBaeMas Ui IMOCIEAYIOIIUX PEIIeHUH JaHHOU
3a1a4u

e uH(OpPMAIMS 0 BHECEHUIO M3MEHEHHH ( CHCTeMa BHECEHHSI M3MEHEHHI
U TIepeueHb HHPOPMAIIH, TIOABEPraloIIeiicsi N3MEHEHUSIM )

e aNTOpPUTM pemieHus 3amayd ( ITOCIIEOBAaTENBHOCTh ITANOB pacyera,
cXeMa, pacyeTHbIE (hOPMYIIBI)

®  KOHTPOJBHBIN puMep (HaOOp 3aNOJHEHHBIX JaHHBIMU ()OPM BXOIHBIX
JOKYMEHTOB, YCIIOBHBIE JTOKYMEHTHl C HAKAIUIMBAEMOM W XpaHUMOM
nHpopMmarueil, QopMBl BBIXOAHBIX JOKYMEHTOB, 3allOJIHEHHBIE II0
pe3yNbTaTaM pelieHns 3KOHOMUKO-TEXHUUECKOH 3a1a4i U B COOTBETCTBUH
C pa3pabOoTaHHBIM AJITOPUTMOM pacueTa)

4 Opranu3anus "HGOPMAIIMOHHON | ®  WCTOYHHKH IMOCTYIUICHUS MH(POPMAIIMH U CTIOCOOBI ee Iepeaadn

6a3bl e  COBOKYIMHOCTb IIOKAa3aTeJei, UCIONb3yEMBIX B CUCTEME

®  COCTaB JOKYMEHTOB, CPOKH M MEPHUOJUYHOCTD UX MOCTYTIICHUS

e  OCHOBHEBIC IPOCSKTHEIEC perieHus o opranu3anuu Gouga HCU

e cocraB HCH, Bkimoyass mepedyeHb PEKBU3UTOB, HX ONpEICICHUE,
JUarna3oH U3MEHEeHUs U nepedeHb JokyMenToB HCU

e mepeueHb MmaccuBoB HCH, wux o0beM, MOpPSAAOK W YacToTa
KOPPEKTUPOBKH HH(MOpMAITUH

e crpykrypa ¢onna HCHU ¢ onmcanueM CBS3UM MEXIY €0 dJICMCHTAMU;
TpeOOBaHMsI K TEXHOJIOTUU CO3/IaHuUs U BeJicHUS PoHaa

e  METOJIbl XpaHEHUs, IOUCKA, BHECEHUSI U3MEHEHUHN U KOHTPOJIA

e ompeneneHne 00beMOB H MOTOKOB HHpopMmanmu HCU

e  KOHTpOJBHBIN NpuMep 1o BHeceHuto u3menenuit B HCU

e  TPENJIONKEHHs 110 YHUDHUKAITNH TOKYMEHTAIHH

5 Anbp00M GOpM JOKYMEHTOB
6 Cucrema MaTEMaTHYECKOro | ©  00OCHOBaHHE CTPYKTYPhl MATEMaTHUYECKOI'O 00CCIICUCHHMS
ob6eceyeHus e 000CHOBaHHE BBIOOpA CHCTEMBI IPOTPAMMHUPOBAHHS
e [IEpEYCHb CTAHAAPTHBIX IPOrpaMM
7 [Ipunuun MOCTPOCHUS] | e ONUCaHME W OOOCHOBAaHHME CXEMBI TEXHOJOTHYECKOrO Tpoliecca
KOMILJIEKCa TexHHueckux | OOPabOTKH JIaHHBIX
Cpe/CTB e 000CHOBaHHE U BBIOOP CTPYKTYPHI KOMILIEKCA TEXHUIECKHX CPEJCTB U
€ro ()YHKIIMOHAJIbHBIX TPYIIIT
e o0ocHOBaHME  TpeOOBaHMU K  pa3pabOTKe  HECTaHIIAPTHOTO
o0opymoBaHUs
®  KOMIUIEKC MEpOINPUATUN o 00ecCIeYeHUI0 HaJIe)KHOCTH
(hYHKITMOHUPOBAHUS TEXHUUECKUX CPEJICTB
8 Pacuer SKOHOMHYECKOM | ®  CBOJHAs CMETA 3aTPaT, CBA3AHHBIX C 3KCIULyaTallUeH CUCTEM
3(1)(1)CKTI/IBHOCTI/I CUCTEMBI . pacueT I‘OI[OBOfI SKOHOMHYECKOM S(b(l)eKTI/IBHOCTI/I, HCTOYHHUKaMU
KOTOpOM  SIBJISIFOTCSL  ONTHUMM3alMsl  MPOU3BOJICTBEHHOW  CTPYKTYpbI
X03s1icTBa (00BbEIUHEHHS), CHUKEHHE CE0ECTOMMOCTH MPOIYKITUH 33 CUET
paLMOHAIBHOIO  HWCNOJB30BaHUS  NPOU3BOACTBEHHBIX PECYpPCOB U
YMEHBIIEHUS TOTEPb, YJIYYIIEHUS MPUHUMAEMBIX YIPABICHUYECKUX
peleHui
9 Meponpusatus 10 TOATOTOBKE | ®  IEPEUCHb OPraHU3AI[MOHHBIX MEPOIPHUSITHI MO COBEPLICHCTBOBAHUIO

00BEKTa K BHEJPEHHIO CUCTEMBI | OHM3HEC-IIPOLECCOB
e MepeueHb paboT MO BHEAPEHHUIO CHCTEMBI, KOTOpPhIE HEOOXOINMO

BBIIIOJIHUTH Ha CTaauu pa6oqer0 MMPOCKTUPOBAHHNA, C YKAa3aHUCM CPOKOB U
OTBCTCTBCHHBIX JIUIT

10 BenomMocTs 10KyMeHTOB

B 3aBepiueHue craauu TEXHUYECKOTO IPOEKTUPOBAHMS IIPOM3BOIUTICS pPa3paboTKa JOKYMEHTAIlMM Ha IOCTaBKY
CEpUITHO BBITyCKaeMbIX U3AeNHii 171 kKomiiekToBanus MC, a TakyKe onpenenstoTesl TEXHUYeCKre TpeOOBaHuUS U COCTABIIAIOTCS
T3 Ha pa3paboTKy u31enui, He U3TOTOBISEMBIX CEPHITHO.

Ha cragum "pabGodass moxyMmeHTamus" OCYIIECTBIISACTCS CO3JaHHE MPOTPaMMHOTO TpPOAYKTa M pa3paboTka Bcel
COMPOBOXKIAOMICH AOKyMEHTalMU. JOKyMEHTalusd JO/KHA COAEPIKaTh BCE HEOOXOMUMBIC M OCTATOYHBIC CBEACHMS IS
oOecrieueHus1 BBINOJIHEHUs paboT mo BBoay MC B nelCTBHE M €€ IKCIUIyaTalld, a TaKkKe I MOIIACPKAHHS YPOBHS
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IKCIUTyaTAI[MOHHBIX XapaKTEPUCTUK (KauecTBa) CHCTeMbl. Pa3paboTaHHas NOKyMEHTAIMs JIO0JDKHA ObITh COOTBETCTBYIOIIUM
o0pa3om odopmIieHa, COTTIACOBaHA U YTBEPXK/ICHA.

Z[J'IH I/IC, KOTOPBIC ABJIIOTCA pa3HOBUAHOCTBIO aBTOMATU3UPOBAHHBIX CUCTEM, YCTaHABJIMBAIOT CIICAYIOIINE OCHOBHBIC
BUJBl HUCHBITAHUMN: MNpCABAPUTCIILHBIC, OIBbITHAd JSKCIUTyaTallkusd W MPUCMOYHBIC. HpI/I HCO6XOI[I/IMOCTI/I J0IyCKacTCA
JAOTIOJTHUTEJIIBHO IMMPOBEACHUC APYTUX BUIOB HCTIBITAHUM CUCTEMEBI U €€ 9acTeH.

B 3aBucumocTu ot B3aumocss3eit yacteit IC u 00bekTa aBTOMAaTH3aIMK UCIBITAHYSI MOTYT OBITh aBTOHOMHBIC MU
KOMITJIEKCHBIE. ABTOHOMHBIE UCITHITAHUS OXBATBHIBAIOT YaCTH CHCTEMBI. VX TIPOBOIAT 1O MEpe TOTOBHOCTH YaCTeH CHCTEMBI K
cZlaue B OMBITHYIO SKCIUTyaTauio. KoMIuieKCHbIe UCTIBITAHUS IPOBOAAT AJISI TPYIIN B3aUMOCBS3aHHBIX YACTEH WU JUISI CUCTEMBI
B IICJIOM.

s mnaHupoBaHMS TPOBEACHMS BCEX BHMJIOB HCIBITaHWI pa3pabaTwiBaeTcs mokyMeHT "IIporpamma u MmeToanka
ucnbITanuil". Pa3paboTunKk HOKyMEHTa ycCTaHaBiuBaercs B Jorosope miau 13. B xadecTBe mpuiioxeHus B JOKYMEHT MOTYT
BKJIFOUATHCSI TECTHI WIIM KOHTPOJIbHBIE TIPUMEPBI.

[IpenBapuTensHbIe UCIBITAHUS TPOBOIAT U OMpPENENIeHUs pabOTOCTIOCOOHOCTH CHUCTEMBI W PEIISHHS BOMPOCca O
BO3MO>XHOCTH €€ MPUEMKHU B OIBITHYIO SKCILTyaTaluio. [ IpegBapuTenbHbIe UCTIBITAHUS CIEAYET BBINOIHATH IOCE TPOBEACHUS
pa3pabOTIYNKOM OTIANKHM M TECTHPOBAHUS ITOCTABISIEMBIX MPOTPAMMHBIX W TEXHHYECKHAX CPEICTB CUCTEMBI U MPEICTaBICHUS
UM COOTBETCTBYIOIIMX JOKYMEHTOB 00 MX TOTOBHOCTH K WCIIBITAHHSAM, a TakKe Iociie o3HakomureHus: nepcoHanma UC c
3KCIUTyaTallMOHHOM JOKYMEHTALIUEM.

OHI)ITHYIO OKCILTyaTallui0 CUCTEMBI IMPOBOJAAT C LCJIBIO OIPCACICHUA (I)aKTI/I‘ICCKI/IX 3HAUCHUI KOJIWYECTBEHHBIX U
KaUCCTBCHHBIX XAPAKTCPUCTHUK CHUCTEMBI U I'OTOBHOCTHU II€pCOHAIA K pa60Te B YCJIIOBUAX €€ q)YHK]_[I/IOHI/IpOBaHI/IH, a TaK¥XKe
onpezaeneHus pakTmaeckoit 3((HEeKTUBHOCTA U KOPPEKTHPOBKH, ITPH HEOOXOUMOCTH, TOKYMEHTAIIHH.

HpI/IeMO‘-IHbIe HCIIBITAaHUA NPOBOAAT AJH OIPEACTCHUA COOTBCTCTBUA CUCTEMbI TCXHUYCCKOMY
3aJaHNI0, OEHKH KaYeCTBa OITBLITHOM OKCILTyaTallui U PCIICHUS BOIIPOCa 0 BOSMOKHOCTH IIPUEMKH
CHCTEMBI B IIOCTOAHHYIO IKCILIYyaTallnIo0.

Tunosoe npoektupoBanue CUC

Mertob! THIIOBOTO TipoekTHpoBanus IC moctatouHo moapoOHO paccMoTpenbl B tuteparype [10]. B nanHoit
KHUT€ TIPUBEJCHB OCHOBHBIC OMpENEICHUs M TMPEACTaBICHO 3alaHue st pa3padbotrku mpoekra MC meromom
TUMOBOTO TpoekTupoBanus (keiic "IlpoektupoBanue MC mpeanpusTHs ONTOBOW TOPTOBIM JIEKAPCTBEHHBIMHU
npenapatamu").

TunoBoe mnpoektupoBanue HMC mnpenmonaraer co3gaHUE CHCTEMbl U3 TOTOBBIX THIIOBBIX 3JIEMEHTOB.
OcHoBoOMoOJIararoyM TpeOOBaHUEM /I TPUMEHEHUSI METOJIOB TUIIOBOTO MTPOCKTUPOBAHUS SIBJISIETCS BO3MOXKHOCTh
JEKOMITO3UIIMH TTpoekTupyeMoit UC Ha MHOXECTBO COCTABIISIIOLIUX KOMIIOHEHTOB (ITOJICHCTEM, KOMIUIEKCOB 3a/1a4,
MPOTpaMMHBIX MOJAyJeH u T.1.). s peanuzanuu BbIICIEHHBIX KOMIIOHEHTOB BHIOMPAIOTCS UMEIOIINECS Ha PHIHKE
TUTIOBBIC TPOEKTHBIE PEIICHHUs, KOTOPbIe HACTPAUBAIOTCA Ha OCOOCHHOCTH KOHKPETHOTO MPEANPHUSITHS.

Tunosoe npoextHoe peutenue (TIIP)- ato Tupaxkupyemoe (mIpurogHoe K MHOTOKPAaTHOMY HCIIOJIb30BaHUIO)
MIPOEKTHOE PEILIECHHUE.

[Ipunsaras knaccudukamus TIIP ocHoBaHa Ha ypoBHE JAEKOMIIO3UIIMHA CHCTEMBI. BBIIEISAIOTCS Clieayronue
kiacesl TIIP:

° anemenTHbIe TIIP - THOBEIE pereHus MO 3ajade Wi MO OTACTLHOMY BHIY OOCCIEUYCHHS 3aJadd

(MHpOPMALIMOHHOMY, IPOTPAMMHOMY, TEXHHYECKOMY, MaTEMaTHYECKOMY, OpraHH3aI[HOHHOMY );

. noacucremusie TIIP - B kadecTBe 3JIEMEHTOB THITM3AaLUMHM BBICTYNAIOT OTICIbHBIC IOJCHUCTEMBI,
pa3paboTaHHbIEC C YYETOM (PYHKIIMOHAILHOM MTOJIHOTH 1 MUHUMH3AIMK BHEITHUX HH()OPMAIIMOHHBIX CBS3CH;
) oowektHple TIIP - THIOBBIE OTpaciaeBbic TMPOEKTHI, KOTOPHIE BKIIOYAIOT TIOJHBIA HaOOp

(yHKIMOHANBHBIX U o0ecneunBaromux noacucrem UC.

Kaxxnoe TumoBoe pelieHue mpeanojiaraeT Hajludhe, KpoMe COOCTBEHHO (DYHKIHMOHAIBHBIX 3JIEMEHTOB
(MporpaMMHBIX WJIM ammapaTHbIX), JOKYMEHTalMH C JaeTaqbHbIM omucanueMm TIIP u mpouemyp HacTpoilku B
COOTBETCTBHUU C TPeOOBAHUSIMH pa3pabaTHIBAEMON CUCTEMBI.

OcHoBHbIE 0c00eHHOCTH pa3nnyHbIX KiaaccoB TIIP npuBenens! B Tabaure 3.3.

Tabmuna 3.3. JoctouncTsa u Hemoctatku TITP
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Kaacc TIIP JlocTouHcTBa HenocraTku
Peanuzanus TIIP

DneMeHTHbIe TIIP | e o0ecneunBaeTcs NPUMEHEHHE MOAYJIBHOTO | o OOJbIIHUE 3aTpaThl BpEMEHU Ha
Bubnuorexu METOJI0- moaxoaa K IIPOCKTUPOBAHUIO u COIIPSIZKEHUE Pa3HOPOIHBIX 3JICMCHTOB
OpHEHTHPOBAHHBIX nokymeHTupoBanuio MC BCIICIICTBHC nH()OPMAITHOHHOH,
NIPpOrpaMMHOMN 5 TEXHUYECKOU
IpOrpaMM
HECOBMECTUMOCTH

e OQoupIme 3aTparsl BpEMEHH Ha
nopaboTKy TTIP OTnenbHBIX 3JIEMEHTOB

IToncucremMHBIC TIIP | e nocTturaercs BBICOKAs creneHb | e anmanTuBHOCTL TIIP  HemocTatouHa ¢
ITakeTnsl MPUKJIIATHBIX HHTETrpannu 3JICMECHTOB 5@ IIO3HUIINN HEIIPEPBIBHOT'O WHXWHHUPUHIA
nporpamMm e TIO3BOJIAKOT OCYIIECTBISATh: MOZYJBHOE | JIE€JIOBBIX IPOLECCOB
MIPOCKTUPOBAHHUE; MapaMETPUUECKYIO | o BO3HUKAIOT POOJIEMBI B
HAaCTPOWKY MPOrpaMMHBIX KOMIIOHEHTOB Ha | KOMIUIEKCHPOBAHHUU pa3HbBIX
pa3irgHbIe O0BEKTHI YIIPABICHUS (hyHKITMOHANBHBIX TOACHCTEM, OCOOCHHO B
e o0ecreynBarOT: COKpAIlleHWe 3aTpaT Ha | Ciydae HCITOJIE30BAaHUSA peuieHuit

MPOEKTUPOBaHHE UM  NPOTPAMMHUPOBAHUE | HECKOJIBKHMX NMPOU3BOJUTENEH MPOrpaMMHOIO
B3aMMOCBSI3aHHBIX KOMIIOHEHTOB; XOpoluee | 00ecledeHus

JOKYMEHTUPOBAHUE 0oToOpaXkaeMbIxX
poIeccoB 00padoTKH MHAOPMAITUU
OObekTHEIE TIIP | e KOMIUIEKCHPOBAaHHE BCEX KOMIIOHEHTOB | e MPOOJIEMBI IPUBSI3KK THIIOBOTO MPOEKTA K
Otpacnessie  mpoekTsi | VIC 32 CYET METOIONOIUYECKOrO CAMHCTBA M | KOHKPETHOMY OOBEKTY YIpPaBICHHS, YTO
UC MH(QOPMALIIOHHO, MPOrpaMMHON U | BBI3BIBAET B HEKOTOPBIX CIIydasx Jdaxe
TEXHUYECKON COBMECTUMOCTH HGO6XOI[I/IMOCTL N3MCHCHUA
® OTKPBITOCTH ApXUTEKTYPbl — IIO3BOJISIET | OpPraHW3alMOHHO-3KOHOMHUYECKON

ycranaBiuBaTh TTIP Ha pa3HBIX MPOrPAMMHO- | CTPYKTYpPbI 00HEKTa aBTOMATH3AIMH
TEXHHYECKUX IIaTdopmax

e MacHITaOHUpPyeMOCTh — JIOITYCKaeT
koHdurypanuto MUC 1l mepeMeHHOro uucia
paboumx MecT

¢ KOHQHUT'YPHPYEMOCTb  —  TIO3BOJISIET
BBIOMpAaTh  HEOOXOAMMOE  MOJIMHOMXECTBO
KOMITOHEHTOB

Jins  peanu3anMy  TUIOBOTO  IIPOCKTUPOBAHMS — UCIOJB3YKOTCA [BA  IOAXOJA:  IapaMeTPUYECKHU-
OPHUEHTUPOBAHHOE U MOJEIBbHO-OPUEHTUPOBAHHOE IIPOCKTUPOBAHUE.

[TapameTpu4eCKN-OpUEHTUPOBAHHOE ITPOCKTUPOBAHME BKIKOYAECT CIEAYIOIIME JTallbl: ONpPEIeICHUE
KPUTEPHEB OLCHKH NMPUTOJHOCTH NakeToB NpukiaaaHbix nporpamm (IIIIIT) nns pemreHus: mOCTaBiEHHBIX 3ajad,
aHayu3 1 ouenka goctynHbix [ mo chopmynupoBaHHEIM KpUTEPHSIM, BBIOOP U 3aKyIIKa HauOo0Jee MOAXO0IAIIEr0
nakeTa, HacTpoiika napameTpoB (JlopaboTka) 3akyruienHoro ITIIT.

Kputepun onenku II1I1 gensitcs Ha cnenyromme rpymnibl:

. Ha3HauYeHHE U BO3MOKHOCTH ITaKeTa;
. OTJIMYHUTENbHBIC TPU3HAKH U CBOICTBA ITaKETa;

. TpeOOBaHUS K TEXHUYECKUM U MPOTPAMMHBIM CPEICTBAM;

. JNOKYMEHTAIIMs TIaKeTa;

o (akTopsl PUHAHCOBOTO MOPSIKA;

) 0COOCHHOCTH yCTAHOBKH ITaKeTa;

. 0COOCHHOCTH KCIUTyaTAINHN TTaKeTa;

. MOMOILb MIOCTABIINKA 110 BHEIPEHHUIO U IOIEPKAHUIO TIAKETa;
. OIICHKA KaueCTBa MaKeTa H OIBIT €T0 UCTIONb30BaHHS;

. MEPCIEKTUBEI Pa3BUTHUS TTAKETA.

BHyTpn kaxaoil rpynmbl KpUTEpPUEB BBIACISAETCS HEKOTOPOE MOJMHOKECTBO YACTHBIX IIOKa3aTesei,
JETATU3UPYIONTNX KaXKIbIM U3 JIECSITH BBIJACICHHBIX acneKkToB aHanmu3a BeiOMpaeMbix [II1I1. JlocTaTouHO MOTHBIHA
niepeyueHb NOKa3aTelei MOXHO Haiitu B muteparype [10].

UucnoBele 3HaueHus Tokazateneit mis kKoHkpeTHbiX [IIII1 ycranaBnmuBaroTCs SKCIepTaMu MO BBIOpPAaHHOU
IIKaJe oleHoK (Hampumep, 10-6amibpHoi). Ha ux ocHOBe (hOpMHUPYIOTCS TPYNITOBBIE OL[CHKH U KOMIUIEKCHAsI OLIEHKA
nakera (IyTeM BBIYMCIICHUS CpPEIHEB3BELICHHBIX 3HaueHMil). HopmupoBaHHbIe B3BeHIMBaroe KO3(PGUIUEHTHI
TAKXKE MOTYUYal0TCs SKCIEPTHBIM ITyTEM.

MoienbHO-OpUEeHTUPOBAaHHOE MPOEKTUPOBAHME 3aKII0YaeTcs B aJanTallil COCTaBa M XapaKTEPUCTUK
tunoBoii IC B COOTBETCTBUU C MOJIENBbIO O0OBEKTa aBTOMATH3AIUH.
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TexHonorus NpoeKTUPOBaHUS B 3TOM Ciydae JOJDKHA OOECIeYrBaTh €IMHbIE CPEelCTBa sl paboThl KakK ¢
Mozenbto TuoBor MC, Tak v ¢ MOJIENIbI0 KOHKPETHOTO MPEATNPUSITUSA.

TunoBass UC B cnenmanbHOM 06a3e MeTaMH(POPMAIMU - PEMO3UTOPUU - COACPKUT MOJIENb OOBEKTa
aBTOMAaTHU3allMM, HA OCHOBE KOTOPOW OCYIIECTBIIETCS KOH(UI'YypHPOBaHHE MPOrpaMMHOro obecredeHus. Takum
o0pa3oM, MoJIeJIbHO-OpUeHTHpOBaHHOE npoektupoBanue MC mpenanonaraer, npexie BCEro, MOCTPOCHUE MOJIENH
00BEKTa aBTOMATH3alMM C HCIOJIb30BAaHMEM CIIELUAIBHOIO MPOrpaMMHOI0 HMHCTpyMeHTapus (Hanpumep, SAP
Business Engineering Workbench (BEW), BAAN Enterprise Modeler). Bo3amoxkHO Taxxe co3ganue cUCTeMbl Ha 6a3e
tunoBor Mozenu MC u3 peno3uropus, KOTOPBIN OCTABIISAETCS BMECTE C IPOIrPAMMHBIM NIPOLYKTOM M PACIIUPSIETCS
[0 Mepe HAKOIUIEHHUS OMNbITAa MPOEKTUPOBAHHS WH(OPMAIMOHHBIX CHUCTEM JUISl Pa3IMYHBIX OTpacjieil W THUIIOB
IIPOU3BOJICTBA.

Penosuropuii comepxur 0Ga3zoByro (ccputounyio) wmoxaenb MC, TumoBeie (pedepeHTHBIE) MOAETH
onpexaeneHHbIx kiaaccoB MC, moaenu koHkpeTHbix C npeanpusituid.

bazoBas moznens MC B peno3uTopun COAEPKUT onmucanue OusHec-PpyHKIuUi, OM3HEC-TpoieccoB, OU3HEC-
00BEKTOB, OM3HEC-TIPaBUJI, OPraHU3allMOHHON CTPYKTYpPBbl, KOTOPBIE MOAEPKUBAIOTCS IPOrPAMMHBIMU MOYJIIMU
tunosoit NC.

TunoBsle MoJ1e/IM ONUCHIBAIOT KOH(PUTYpaluy HH(OPMALIMOHHON CUCTEMBI JUIsI ONIPEeIICHHBIX OTpaciel nin
TUIIOB POU3BO/ICTBA.

Mojenb KOHKPETHOTO HPEANpUSATHS CTPOUTCS JIMO0 ImyTeM BblOOpa (hparMEHTOB OCHOBHOW HJIM THUITOBOM
MOJICJI B COOTBETCTBHH CO CHEIUpUIeCKUME ocoOeHHOCTsIMU npeanpusitus (BAAN Enterprise Modeler), mu6o
IyTeM aBTOMAaTM3MPOBAHHOM ajganTaluy 3TUX MOJeJed B pesyibTare 3KcneptHoro ompoca (SAP Business
Engineering Workbench).

ITocTpoeHHas MoJiesIb IPEANPUATHS B BUJIE METAONIUCAHUSI XPAHUTCS B PEIIO3ZUTOPUH U IPU HEOOXOIUMOCTH
MOXeET OBITh OTKOppEKTHpoBaHa. Ha OCHOBE 3TON MO/EIM aBTOMATHYECKH OCYIIECTBIISCTCS KOHPUTYpUPOBAHHE U
HacTpoiKa UHPOPMALMOHHON CUCTEMBI.

busHec-npaBuia onpeaensioT yciuoBUs KOPPEKTHOCTH COBMECTHOIO MPUMEHEHUS Pa3IMuHbIX KOMIIOHEHTOB
NC n ncnons3yroTrcs A NOLEpKaHUs LIEIOCTHOCTH CO3aBa€MON CUCTEMBI.

Monens OusHec-QyHKIMI MpeacTaBiseT co00l HepapXUUecKylo JAEKOMIIO3ULNI0 (YHKIHMOHAIBLHOU
NeSITebHOCTH MpeanpuaTus (moapoOHOe OoMMcaHUe CM. B paszzene "AHalu3 U MOJAEIHpOBaHHE (YHKIIMOHAIBLHON
obnactu BHenpenus UC").

Mozens OU3HEC-TIPOLIECCOB OTPaXKAET BHIMOJIHEHUE paboT JUIsl (QYyHKIMH caMOro HHKHErO YPOBHSI MOJAEIH
ousHec-(hyHKIM (MoapoOHOE onrcanue cM. B pazzene "Crnenudukaius GyHKIHOHATHHBIX TpeboBanuit k UC"). s
O0TOOpaKEHHsI MPOIIECCOB HCIONIB3YyEeTCs Mojenb yrpasiaenus coobitusmu (EPC - Event-driven Process Chain).
NMenHo Monenb OM3HEC-TIPOILIECCOB IMO3BOJISIET BBINOJHUTH HACTPOWKY NMPOTPaMMHBIX MOJIYJIEH - MPUIIOKEHHM
UH(POPMALIMOHHOM CUCTEMBI B COOTBETCTBUH C XapaKTEPHBIMU OCOOCHHOCTSIMU KOHKPETHOTO TPEANPHUATHS.

Monenu 6U3HEC-00bEKTOB MCIIONB3YIOTCS AJI1 MHTErPally MPUIOKEHUH, MOAJIEPKUBAIOIINX UCIIOTHEHHUE
pa3InYHbIX OM3HEC-TIpolieccoB (MTOIPOOHOE ONUCaHKe CM. B pa3zaene "Jransl npoekTupoBanus VC ¢ npumeHeHnemM
UML").

Mogens OpraHU3alMOHHON CTPYKTYPBI MPEANPUATHS IPEJCTABISAET cO00H TPaAULIMOHHYIO HepapXUUECKYIO
CTPYKTYpy TOAYMHEHMs TOJApa3ielieHnid Hu TepcoHana (moapoOHOe oOmMcaHwe CcM. B pazjaene "AHamu3 U
MoJenupoBaHue QyHKIMOHaIbHON obnacti BHeapeHus MC").

Buenpenue TumnoBoi nHGOpMalMOHHOW CHCTEMbl HAUMHAETCS C aHalu3a TpeboBaHuil k KoHKpeTHOH UC,
KOTOpBIE BBISABIISIOTCS HA OCHOBE Pe3yJIbTaTOB MPEANPOECKTHOTO 00cIe10BaHNs 00bEKTa aBTOMAaTH3AIMH (CM. pa3aen
"AHanu3 W MoJenupoBaHHe (QYHKIHOHANbHOM oOjactu BHenpenus MC"). Jlng OneHKH COOTBETCTBUS ATHM
TpeOOBaHUSAM MPOTrPAMMHBIX IMPOITYKTOB MOKET MCIIOJIb30BaThCsl ONMcanHas Bolle Metoauka orenku IIII1. TTocne
BbIOOpA MPOrpaMMHOTO MPOJYKTa Ha 0a3e UMEIOMIUXCS B HEM pedepeHTHBIX MOJIENel CTPOUTCS IpeaBapUTeNbHas
mogens MC, B koTopoil oTpaxkarTcs Bce ocoOeHHOCTH peanuzauud WC 11 KOHKPETHOTO MpenrpUsTus.
[IpenBapuTenbHas MOJEIb SBJISETCS OCHOBOW JUIsi BhIOOpAa THUIOBOM MOJEIN CHCTEMbI M OMNpPENEICHHs MEepeUHs
KOMIIOHEHTOB, KOTOpbIe OyIyT peaaru30BaHbl C HCIOIb30BAaHUEM JAPYTUX MPOTPAMMHBIX CPEICTB WM MOTPEOYIOT
pa3paboTKU ¢ MOMOIIBI0 UMeroIInXcs B coctaBe TunoBoi MC mHCTpyMeHTanbHBIX cpeacTB (Hampumep, ABAP B
SAP, Tools 8 BAAN).

Peanu3zanus TMIIOBOTO NpOEKTa NMPEAYCMaTPUBAET BBIIIOJHEHHUE CIEAYIOLINX ONepaIuil:

. YCTaHOBKY TJI00aJbHBIX TAPAMETPOB CUCTEMBIL;

. 3aJ]aHne CTPYKTYPhI 00BEKTa aBTOMATH3AITUH;

. OTIPE/ICTICHUE CTPYKTYPhl OCHOBHBIX JTaHHBIX;

o 3aJlaHuE MEePEUHS peaTH3yeMbIX ()YHKIIMN U MPOIIECCOB;
. omricaHue HHTEPHEHCOoB;

L OITMCaHHUEC OTYCTOB,
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. HaCTpPOIKy aBTOPU3ALINHU OCTYIa;
. HaCTPOHKY CUCTEMBI apXUBUPOBAHUS.

. Jlekumst 7. AHAIM3 M MOJIeJIMPOBaHUE (PYHKIMOHAJIbHOI 00/1aCTH BHEPEHUS
CucC

IMosHast OU3HeEC-MOAeJIb KOMIIAHUH

[IpakTuka BhIpaboTasa psi MOAXOAOB K MPOBEACHUIO OPraHM3al[MOHHOTO aHalli3a, HO HanOoJbIIee
pacnpocTpaHeHue NOMyYn NHXKUHUPUHTOBBIM noaxoA. OpraHu3allMOHHbIM aHAJIU3 KOMIIAHUU [IPU TAKOM MOJXO0AE
IPOBOJIMTCSI IO ONPEIeTIEHHOM CXeMe ¢ TIOMOIIBIO TOJIHOM OM3HEC-MO/1eNIn KoManui. KoMIimanus paccMaTpruBaeTcst
Kak 0OcjieBas, OTKpbITasd, COUHUAJIBHO-3KOHOMHUYCCKAA CHUCTEMA, INMPpHHAIJIC)KaIlasd HepapXH‘-IeCKOﬁ COBOKYITHOCTH
OTKPBITHIX BHEIIHUX HAJCHCTEM (PBIHOK, TOCYAapPCTBEHHBIE YUPEXKICHHUS U T1P.) U BHYTPEHHUX TTOJICHCTEM (OT/IEIH,
1exa, opurazasl u 1p.). Bo3aMoKHOCTH KOMIIAaHUH OIIPEAETAIOTCS XapaKTEPUCTUKAMU €€ CTPYKTYPHBIX MOpa3ieIeHHUM
¥ OpraHu3anuei ux B3auMojeicTBus. Ha puc. 4.1 mpezcraBieHa 0000IIEHHAs cXeMa OPraHM3allMOHHOTO OH3HEC-
MozeaupoBanus. IlocTpoeHrne OH3HEC-MOJEIN KOMIIAHWM HAYMHAETCS C ONMCAHUSA MOJENN B3aMMOJCHCTBHS C
BHEIIIHEH CPe/Ioi 10 3aKOHY €IMHCTBA ¥ OOPHOBI IPOTHBOIOJIOKHOCTEH, TO €CTh C ONMPEAEIICHHs MUCCHH KOMITAHHUH.

Muccus cornacto [ISO-15704] -ato

1. JEeSTeNLHOCTD, OCYIIECTRISIEMast TPEIIPUATAEM JJISl TOTO, 9YTOOBI BHITTOTHUTH (PYHKIIUIO, T KOTOPOH
OHO OBUIO YUPEXKJICHO, - TPESIOCTABICHHUS 3aKa3UyHMKaM MPOTyKTa UIH YCITYTH.
2. MexaHu3M, ¢ TIOMOIIBI0 KOTOPOTO MPEANPHUATHE PEATTU3YET CBOU 1IETH U 3aJa49H.

Muccusi KOMIaHUH 10 YAOBIETBOPEHUIO COIMALHO-3HAYMMBIX MOTPEOHOCTEH PHIHKA ONpenessieTcs Kak
KOMIIPOMHCC HHTEPeCOB PbIHKA W KoMmaHuu. [Ipy d>TOM MuHccHs Kak aTpuOyT OTKPBITOM CHCTEMBI
pa3pabaThiBaeTCs, C OJHOM CTOPOHBI, MCXOJS W3 PBHIHOYHOM KOHBIOHKTYPHI M TO3UIIMOHWPOBAHUS KOMITAHUU
OTHOCHUTEJILHO JPYTUX YUYACTHUKOB BHEIITHEN CPEJIbl, a C IPYTOM - HCXOs U3 00 bEKTUBHBIX BO3MOKHOCTEH KOMIIAHUN
U ee CyOBEKTUBHBIX IEHHOCTEH, 0KUaHUI U MPUHIUIIOB. MuCcHs AABJsieTCsl CBOe00pa3HOii Mepoil yCTpeMIIeHH
KOMITAHWHM ¥, B YaCTHOCTH, OIPEACNISICT PHIHOYHBIE MPETEH3UH KOMMIAHUHU (MIpeAMET KOHKYPEHTHOU OOphObI).
OmnpeneneHre MUCCHH MO3BOJISIET CHOPMUPOBATH JAEPEBO 1€ KOMIAHUH - UEPAPXUUECKHE CITUCKUA YTOUHEHUS U
JeTaTn3alud MUCCHUH.

CTPYKTVYPA

BIAMMOIE -
CTEBHH C
BHEIWHEN
CPemoii

Y

IoTokopbe

Momean
Llenn n buanec- My HEIm- npolec-

MuccHa CTPYVETVBI

CTPATEIHN T TCHLEH AT DHAJ CHEIC

IAHHBIX

MOIEH
¢ i l A

PECYPCHhbI

Puc. 4.1. O6o0mIeHHAs cXeMa OPraHU3alMOHHOTO OU3HEC- MOACITUPOBAHUS
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JepeBo 1eneit popMupyer aepeBo CTpaTeruii - uepapxudeckue ClMCKY YTOUHEHMsI U IeTaTu3aliK Clloco00B
nocTkeHus neneil. [Ipy 3ToM Ha KOpHOpPaTHMBHOM YpPOBHE pa3palOaThIBAIOTCS CTpaTerMM pOCTa, MHTErpaluud U
UHBECTUIIMHN Ou3HecoB. biok Ou3HEC-cTpaTeruii onpenenseT MpoIyKTOBbIE U KOHKYPEHTHBIE CTPAaTeTHH, a TaKKe
CTpaTeruy CerMEHTallud U MpOJBWXKEHUs. PecypcHble cTpaTeruum OIpeNessioT CTpaTerud IMpHUBIICUYEHUS
MaTepHaIbHBIX, (PUHAHCOBBIX, YEIOBEYECKUX M HMH(OPMAIIMOHHBIX pecypcoB. DyHKIMOHAIBHBIE CTpPaTETUH
OIpENeNIAI0T CTPATeruy B OpPraHU3allMi KOMIIOHEHTOB YIIPABJIEHHS M ATANOB JKU3HEHHOI'O LMKJA MPOSYKIHH.
OMHOBPEMEHHO BBISCHSETCS MOTPEOHOCTh M MPEIMET MAapTHEPCKUX OTHOLICHWH (CyOmOAps, CEpBHCHBIC YCIYyTH,
IPOJBMKEHHE M Ip.). DTO MO3BOJISIET 00ECHEUNTh 3aKa3uMKaM HEOOXOIUMBIH MPOAYKT TpeOyeMOoro KauyecTBa, B
HY>KHOM KOJINYECTBE, B HY’)KHOM MECTE, B HY’KHOE BpeMsI U 110 ITpreMieMoii riene. [Ipu 3ToM KoMnaHus MOXKET 3aHATh
B IMAPTHEPCKOMN IIETIOYKE CO3/1aBaEMbIX LIEHHOCTEH ONTHUMAJIbHOE MECTO, IJie €€ BO3MOKHOCTH U NOTEHLIHAN OyIyT
UCTIOJIb30BaThCSl HAMIYYIIUM 00pa3oM. DTO JaeT BO3MOXKHOCTH c(hopMUpOBaTh OM3HEC-TIOTCHIHMAT KOMIAHHH -
Ha0Op BHJIOB KOMMEpPYECKOH JeSATEeIbHOCTH, HAlpaBJICHHBbIH Ha YJOBJIETBOPEHHE MOTPEOHOCTEH KOHKPETHBIX
CErMEHTOB phIHKA. Jlajee, HCX0/s U3 CrieU(pUKN KaHAJIOB cObITa, (hopMupyeTCs mepBOHAYaIbHOE MTPEICTaBICHHE 00
OpPraHU3aLMOHHON CTPYKTYpe (OMpeAesstoTCs LEHTPbl KOMMEPUECKOH OTBETCTBEHHOCTH). Bo3HuKaeT nmoHMMaHue
OCHOBHBIX PECYpPCOB, HEOOXOIUMBIX JUISI BOCIIPOU3BOICTBA TOBAPHON HOMEHKIIATYPHI.

bu3Hec-noTeHuuan, B CBOIO ouepenb, onpenenseT (yHKIHOHAI KOMIAHUU - MepedeHb Ou3Hec-(yHKIMH,
GyHKIMI MEeHeKMEHTa U QyHKIMNA oOecrieueHus1, TpeOyeMbIX IS MTOAJIEPKaHHS Ha PETYIIIPHON OCHOBE YKa3aHHBIX
BUJIOB KOMMEPUYECKOH JesTeabHOCTH. KpoMe Toro, yToUHsIoTCs He00X0AUMBIE /TSl 3TOT0 pecypchl (MaTepHalbHbIE,
YyeJlIoBeYEeCKHe, MH()OPMALIMOHHBIE) U CTPYKTYpa KOMIIAHUU.

IToctpoeHue OuzHec-moTeHLMaANA U (PyHKIMOHAIA KOMIIAHUU TTO3BOJISIET C IIOMOIIBI0 MaTPULbl MPOEKLUH
OTIPENICIUTH 30HbI OTBETCTBEHHOCTH MEHEIKMEHTA.

Marpuina npoekuuii - Moaeib, NPEeICTaBICHHAs B BUAE MaTPUIbl, 3a/1al0IeH CHCTEMY OTHOILEHHH MEXTy
KJaccu(puKaTopamMu B JII000H X KOMOWHAIIHH.

Marpuia KoMMepUYeCKOil OTBETCTBEHHOCTH 3aKpPEIUIIeT OTBETCTBEHHOCTh CTPYKTYPHBIX MO/pa3eieHui 3a
MIOJTyYeHHE JTI0X0/Ia B KOMITAHUH OT peasTi3allii KOMMEpUeCcKoii gesTenbHocTd. Ee nanpHeiimas aetanuzanus (ryTemMm
BBIJICJIEHUS IIEHTPOB (PMHAHCOBON OTBETCTBEHHOCTH) 00ECIEUMBAET MMOCTPOEHUE (PUHAHCOBOIM MOJETN KOMITAHUH,
YTO, B CBOIO OYepe/b, MO3BOJIIET BHEAPHUTH CHUCTEMY OIO/DKETHOTO yrpaBiieHHs. Marpuna (QyHKIHOHAIEHON
OTBETCTBEHHOCTH 3aKpPEIUIIeT OTBETCTBEHHOCTb CTPYKTYPHBIX 3BEHbEB (M OTIENbHBIX CHEIMAJIMCTOB) 3a
BBINTOJIHEHHE OM3HEC-(QYHKIMN TIPU pean3alii MPOIECCOB KOMMEPUYECKOH NesITeTbHOCTH (3aKyTKa, TPOU3BOJICTBO,
COBIT U TIp.), a TakKe PYHKIUI MEHEPKMEHTA, CBA3aHHBIX C YIPaBICHUEM STUMHU MpolieccaMu (IUIaHUPOBaHME, yUeT,
KOHTPOJIb B 00J1aCTH MapKeTHHTa, (HMHAHCOB, YIIPABICHHS MIEPCOHATIOM | T1p.). JlanbHelmas jetann3anus MaTpHIIbl
(10 ypoBHSI OTBETCTBEHHOCTH OTJENbHBIX COTPYAHMKOB) MO3BOJMT IMOMYYUTh (YHKUMOHAIbHbIE OOSI3aHHOCTU
NIepCOHANa, YTO B COBOKYITHOCTH C OTHMCAaHUEM IIpaB, 00S3aHHOCTEH, MOTHOMOUYNI 00eCreunT pa3paboTKy makeTa
JIOJPKHOCTHBIX MHCTPYKIMH.

Onwucanue OM3HEC-OTEHIMANA, PYHKIIMOHAIA M COOTBETCTBYIOIIUX MAaTPHIl OTBETCTBEHHOCTH MTPEICTABIISET
co0oif cTaTH4yeckoe omucaHue KoMnaHuM. [Ipu 3TOM mporecchl, MPOTEKaIe B KOMIAHUN TIOKAa B CBEPHYTOM
BUJEe (Kak (YHKIMH), HACHTUOUUUPYIOTCA, KIACCUPUIMPYIOTCS M, YTO OCOOEHHO Ba)KHO, 3aKpEIUISIOTCA 3a
UCTIOJHUTENAMU (OyIyIIMMH X035€BaMH 3TUX MPOIIECCOB).

Ha »stom »sTame OusHec-momenupoBanus (GopMupyercs OOmenpru3HaHHBIM HAOOp OCHOBOIOJIATAIONINX
BHYTPHU(QHUPMEHHBIX PETJIAMEHTOB:

) 6a3zoBoe [lonoxxeHue 00 opraHU3alMOHHO-(YHKIIMOHAILHON CTPYKTYpe KOMITaHUM;

° naket [ToyoxkeHu#t 00 OTACIBHBIX BUAAX AEATENbHOCTH ((PMHAHCOBOM, MApPKETUHIOBOH H T.1I.);

. naket [lonoxeHuit 0 CTPYKTYpHBIX HOpa3/IeeHusX (1ieXax, OTenax, CeKToOpax, Tpynmnax u T.11.);
° JIOJDKHOCTHBIC WHCTPYKITHH.

DTO BHOCHUT MPO3PAYHOCTD B JACATEIHHOCTh KOMITAHUHU 3a CYET YETKOTO Pa3rPaHUYCHHS U JOKYMEHTAJIbHOTO
3aKperieHus! 30H OTBETCTBEHHOCTH MEHEIKEPOB.

JlanpHeiimee pa3BUTHE (IeTaau3anms) OM3HEC-MOACIN MPOUCXOJIUT Ha JTarne JUHAMHUYECKOTO OIMHCAHUS
KOMIIAHMM Ha YpPOBHE MPOLIECCHBIX IOTOKOBBIX Mozenel. I[IporeccHble MOTOKOBbIE MOJEIU - 3TO MOJEIH,
OTMCHIBAIOLIUE TMPOIIECC MOCIIE0BATEILHOTO BO BPEMEHH NMPEeoOpa3oBaHMsl MAaTEpPHAIbHBIX U MH(POPMAIIMOHHBIX
MOTOKOB KOMIIAHUH B XOJI¢ pealn3aluu Kakoh-mbo OuzHec-QyHKIUN Win QYyHKIIUN MeHekMenTa. CHavana (Ha
BEPXHEM YPOBHE) OMHMCHIBAETCS JIOTUKA B3aWMOJCUCTBUS YYAaCTHHKOB Ipollecca, a 3aTeM (Ha HIKHEM YpPOBHE) -
TEXHOJIOTHS padOThI OTACTBHBIX CIICIIMATUCTOB HA CBOUX pabOYUX MECTaxX.

3aBepuIaeTcsi OpraHU3allMOHHOE OW3HEC-MOJEIUpPOBaHUE pPa3padOTKOW MoJeJ M CTPYKTYP [JaHHBIX,
KOTOpasi onpeseisieT nepedeHb U GopMaThbl JOKYMEHTOB, COMPOBOKAAIONINX MPOLECCHl B KOMIIAHNH, A TAKKe
3apaeT popMaThl ONMCAHUSA 00HEKTOB BHEIIHEH cpebl, KOMIIOHEHTOB M PerjiaMeHTOB caMmoil koMmaHuu. [Ipu
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3TOM CO3/AETCsl CUCTEMA CIIPABOYHMKOB, HA OCHOBAHUU KOTOPBIX MOJYYalOT MaKeThl HEOOXOIUMBIX JTOKYMEHTOB U
OTYETOB.

Takoil moaxox IMO3BOJISIET OMMCATH JESATEIBHOCTh KOMIIAHMM C IIOMOIIBIO YHHUBEPCAJIBHOTO MHOXECTBA
YOpaBIEHYECKUX PETUCTPOB (LI€TH, CTPATETUH, MPOTYKThI, QYHKINHU, OPraHU3alMOHHbBIE 3BEHbS U JIP.).

YnpaBieHUeCKHE PErucTphl MO CBOCH CTPYKTYpE MPEACTABISIIOT COOOH MepapXHuecKue KIacCU(PUKATOPHI.
OO0benuusis KiIacCU(pUKATOPhl B (DYHKIMOHAIbHBIE TPYIIBI U 3aKPeIlisisi MEXIy COOOW AJIEMEHTBHI pa3IUYHbIX
KJIaCCU()UKATOPOB € IOMOIIBIO0 MATPHUUHBIX MPOEKLIUH, MOKHO MOJYYUTh MOJIHYIO OU3HEC-MOJIE)Ib KOMITAHUH.

[Ipy STOM MNPOUCXOOUT MPOIECCHO-IIENIEBOE  OMUCAHHUE KOMIIAHWM, TIO3BOJISAIONIEE  IMOITYYHUTh
B3aMMOCBSI3aHHBIC OTBEThI Ha CIICAYIOIINE BOIPOCHI: 3a4E€M-UYTO-TIe-KTO-KaK-KOT1a-KOMY-CKOJIbKO (puc. 4.2).

= &
Jadem Yro “
Jagem Yro The c
Jadem Yro The Kro c
Jadem Hro The Kro Kax “
Jauem Yro Tae Kro Kak Korma q

. 7
Jagem Yro The Kro Kak Korna Kony
Jauem Yrao Tne Kro Kak Korna Konmy [ Cronmko
Jmuem | Yro The Kro Kak | Koma | Kowmy | Crommko im

Puc. 4.2. OcHOBHBIE ATaIBI MIPOIIECCHO-IICICBOTO OMTUCAHUS KOMIIAHUU

CrenoBarenbHO MoJIHAsi OM3HEC-MO/1€1b KOMIAHUHU - 3TO COBOKYIMHOCTh (DYHKIIMOHAJILHO OPUEHTHPOBAHHBIX
MH(GOPMAIIMOHHBIX MO/IENIei, 00ecTieunBaroIIast B3aMMOCBsI3aHHBIE OTBETHI HA CIIETIYIOIINE BOTPOCHL: ""3aueM" - "9T0"
- "rae" - "kT0" - "cromnpko" - "kak" - "korga" - "komy" (puc. 4.3).

_ MOJEID
TETH LENENOJATAHHA CTPATELHHN
{Crpaternueckas)
| CTPYKTYPA !4 _! OTEPALIMH |
28 5
Eg «-| BU3HECHI |-q——--| MATEPHAIIBI |—> E 4
4 4
| g : o= At
E g g |<| ovhkuuu | [H@oPMALLHS | - gs g
-]
5% gk
BIOIKET OTIEPALLH-
HAKJIATTHBIX > KOHH;J{ECHEEHPIA}I < OHHBIE
PACXOI0OB BHOLKETHI
_ | Monenb cTPyKTYPBI |
TAHHBIX

| BHEILIHSASA CPEILA

Puc. 4.3. Tlonnas Ou3HEC-MOIENIbL KOMIIAHUT

Takum o00pa3oMm, OpraHM3allMOHHBIN aHalu3 IMpeNroyiaraeT MOCTPOCHHE KOMIUIEKCa B3aWMOCBS3aHHBIX
MH()OPMAIIMOHHBIX MOJIENIel KOMIIaHUH, KOTOPBIA BKIIFOYALT:
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o CTpaTeru4eckyo Moaesb IHeJenojaranus (OTBEUYAET HA BOMPOCH!: 3a4eM KOMIIAHHS 3aHUMAETCS
UMEHHO 3TUM OHM3HECOM, MOYeMy Tpearonaraet ObITh KOHKYPEHTOCIIOCOOHOH, KaKkue e M CTPATEeruu il 3TOTOo
HEO0OXOIMMO PeaTn30BaTh);

. Oprann3anuoHHO-(PYHKIIHOHATBHYIO MOIeIb (OTBEYACT HA BOIPOC KTO-YTO JCJIAET B KOMIIAHUH U
KTO 32 YTO OTBEYACT);

. DOYHKIHOHATBHO-TEXHOJIOTMYECKYI0 MOJeJib (OTBEYaeT Ha BOMPOC YTO-KaK pealn3yeTcsl B
KOMIIaHWH);

. IIpoueccHo-poJieBy10 Mo€e/Ib (OTBEYAET HAa BOTIPOC KTO-YTO-KaK-KOMY);

o KoauuecTBeHHYy10 Moae/ib (OTBEYAET Ha BOIIPOC CKOJIBKO HEOOXOMMO PECYPCOB);

. Moaenab CTPYKTYpPbl AAaHHBIX (OTBEUaeT HA BOMPOC B KAKOM BHUAE OIMCHIBAIOTCS PETJIAMEHTHI

KOMITAaHUH U OOBEKTHI BHEIIHETO OKPY)KCHHS).
[IpencraBieHHass COBOKYNHOCTh MojeJieil oOecriedMBacT HEOOXOIUMYIO MOJHOTY M TOYHOCTb OMHCAHUS
KOMIIAaHUH | MTO3BOJISIET BEIPA0ATHIBATh IOHATHBIE TPEOOBAHUS K MPOCKTUPYEMOI HHPOPMAITMOHHOUN CHCTEME.

HIa0/10HBbI OPraHU3aAUOHHOT0 OM3HEC-MOAeJTUPOBAHNS

Texnomorus OpraHru3alOHHOI0 6H3HCC-MOIIGJH/IPOB3.HI/I$[ npeamojgarac€t  MCIOJIb30BAHUEC  TUITOBBIX
1a0JIOHHBIX TEXHUK OIMCAHUS KOMITAHUH.

HIa6s10H pa3padoTKu MUCCHH

Kak ObuTO CcKa3aHO BEINIC, JTFO0Ass KOMITAHHS C €€ MHUKPO- M MaKpPOOKPYXKEHHEM IPEICTABIICT CO0O0M
HCPAPXUI0 BJIOKCHHBIX APYI' B JApyra OTKPbLITHIX, Cy'6’beKTHO-OpI/IeHTI/IpOBaHHLIX CHCTCM. KOMHaHI/IH, C O,I[HOI71
CTOPOHBI, SIBJSIETCS YAacTbIO PHIHKA, a C JPYrOil OTCTaWBaeT B KOHKYPEHTHOH OOpbOe COOCTBEHHBIE WHTEPECHI.
Muccus IpeaAcCTaBJIsACT cobOoii PE3YJIbTaT MNO3UNUOHHUPOBAHUA KOMITAHWU CPEAN APYTUX YHAaCTHUKOB PbIHKA. HOSTOMy
MHCCHUI0O KOMIIAHWM HEJb3Sl ONKCHIBATh MYyTEM aHaJIW3a €€ BHYTPEHHEro ycTpoiicTBa. sl MOCTpOEHUs MOJEIU
BSaHMOﬂeﬁCTBHH KOMIIaHHH C BHEIITHEH cpez[oﬁ (onpez[eneHI/Ie MHUCCHHU KOMIIAHHMH Ha pLIHKC) H606XO,Z[I/IMOZ

. WACHTU(QHUIMPOBATH PHIHOK (HAJCUCTEMY), YACTHIO KOTOPOTO SBJISIETCS KOMITaHUS;
. OTIPEIETTUTh CBOMCTBA (TOTPEOHOCTH) PHIHKA;
. OIIpEe/ICNUTh NpeTHa3HaueHHe (MUCCHIO) KOMITAHHH, UCXO/ISl U3 €€ POJIH Ha PhIHKE.

Kpowme 3toro, muccusi, kak ObUIO CKa3aHO BBILIE, TO KOMIIPOMHCC MEXKIY NOTPEOHOCTSIMU PBIHKA, C OJJHOI
CTOPOHBI, ¥ BO3MOKHOCTSMHU U KEJIIAHUEM KOMITAHUH Y OBJIETBOPUTD 3TU UHTEPECHL, C Apyroi. [lonck kommnpomucca
MOJKET OBbITh BBIIIOJIHEH IO MIa0JIOHY, IPEACTaBIEHHOMY Ha puc. 4.4.

HAaI0

PhIHOMHAA BHELIHAA cpeaa

KOHBIOR- | Tonwmaka | Dxovommia | Counan. | Texnomonm
TYpa cipepa

YHUKANLHOCTE
TEXHOIOTHIT

Hewniounrens-
HOCTE PECY ProE

ot MAUCCHUA

| OOBEKT

HenHocTin n
OHHAAH A

Koy

Puc. 4.4. 11abnon pa3paboTku MUCCHU ( MATPHLIA TPOEKLIMHA)

[Tpu pazpaboTke MOIeIH MUCCUN KOMIIAHUHM PEKOMEHIYETCS:
1. Omnucarp 6a3uc KOHKYPEHTOCTIOCOOHOCTH KOMIIAHWH - COBOKYITHOCTh XapakTEPUCTHK KOMIIAHUU KaK
COIMAIHLHO-3KOHOMHUYECKOH cucTembl. Hampumep:
@) JJIsA OG’BCKT& - YHUKAJIbHOCTh OCBOCHHBIX TEXHOJIOTMH W HUCKIIIOYUTEIBHOCTH HUMCIOIIIUXCA B
KOMIIaHUH PecypcoB ((PHHAHCOBBIX, MAaTEPUAIbHBIX, HHPOPMAIIMOHHBIX U JP.)
o JUTSl CyOBEKTA - 3HAHUS M YMCHHS [TIEPCOHAJIA U OIBIT MEHEIKEPOB.
DTO ompeensieT YHUKaIbHOCTh PECYPCOB U HABBIKOB KOMIIAHUHU M (JOPMHUPYET MO3UITHIO "MOTY".

2. BEBISICHUTh KOHBIOHKTYPY pPBIHKA, T.€. ONPEACIUTh HAJUYME IUIATEKECIIOCOOHOTO Crpoca Ha
mpeJiaracMple TOBapbl WM YCIAYTM M CTCIICHb Y/IOBJICTBOPCHHUS DPHIHKA KOHKYPEHTaMH. JTO IIO3BOJIACT MOHSTH
MOTPEOHOCTH PHIHKA M CPOPMHUPOBATH IMOZUIIHIO "HAIO".

3. BrisBUTh HamM4mMe CIOCOOCTBYIONIMX M IMPOTUBOACUCTBYIOMIMX (haKTOPOB JUJIsl BHIOPAHHOTO BHIA
JIESATEIILHOCTH CO CTOPOHBI TOCYIaPCTBEHHBIX MHCTUTYTOB B OOJIACTH IMOJIUTUKY U SKOHOMHUKH.
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4. OueHuTh MEPCIEeKTHBY Pa3BUTHS TEXHOJIOTUH B BEIOpaHHOH cepe AeaTeIbHOCTH.

5. OueHNTh BO3MOXKHYIO TTOJIEPKKY FIIH IPOTHBOACHCTBIE OOIIECTBEHHBIX OpraHN3anuii.

6. ComocTaBuTh pe3yNbTaThl BBIMICHEPEUHCICHHBIX JACHCTBHI C y4YeTOM MPABOBBIX, MOpPAJIBHBIX,
STUYECKHX H Ap. OTPAHUYEHHUI CO CTOPOHBI IepCcoHata U chOpMUPOBATH MO3UIHIO ""X0uy".

7. OneHuTh ypOBEHb BOBMOXKHBIX 3aTPaT U JOXOJIOB.

8. OueHnTh BO3MOXHOCTH TOCTIKSHUS IIPHEMIIEMOTO [Tl BCEX CTOPOH KOMIpOMUcca B ¢(hOpMyTHPOBATH

Muccuio KOMIIaHUM B COOTBETCTBUH C III.’:16J'IOHOM, IMPUBEACHHLIM Ha puUC. 4.5.

—»| 3JakajuMk

o]+
MBHE,!DKEDH - -

-|:—1- -[—1-| KoHkypeHTH |

| CounanbHEe TBHHSHHI |

- =T 020 R |-

Puc. 4.5. 11labnoH pa3pabOTKH MUCCHH

Muccus B IUPOKOM IOHHUMAHHUU IIPCACTABIIACT coOoi OCHOBHYIO [JCJIIOBYIKO KOHICHIIUIO KOMIIaHHUH,
H3JIOKCHHYIO B BUAC BOCbMU HOHO)KCHHﬁ, OIIpEeACIIAIOINX B3aMMOOTHOLICHN A KOMIIAHUHN C APYT'UMHA CY6T:>GKT3.MI/IZ

o YTO MOJYYUT 3aKa3UUK B YACTH YAOBJICTBOPEHHUSI CBOMX MOTPEOHOCTEH;

o KTO, JUI YETO U KaK MOXKET BBICTYIIaTh B KAYECTBE IIapTHEPA KOMIIaHUMY;

. Ha KakoW OCHOBE IPEAIOaraercs CTPOUTh OTHOILEHHA C KOHKYpEHTaMHu (KakoBa, B YaCTHOCTH,
TOTOBHOCTH IMIOMTH Ha BPEMEHHbIE KOMIIPOMHCCHI);

) YTO MOJYYUT COOCTBEHHHK U aKIIMOHEPHI OT OM3Heca;

o YTO TOJy4aT OT OM3HEeca KOMIAHUH MEHEIKEPHI;

. YTO MOJIYYUT OT KOMIIAHUH NTEPCOHAT;

o B 4€M MOXKET 3aKJII0YaThCsl COTPYTHIHUYECTBO € OOIIECTBEHHBIMH OPTraHU3aIMSIMHU;

o Kak OyJlyT CTPOHUTHLCS OTHOUICHUS KOMIIAHMH C TOCYAAapCTBOM (B YaCTHOCTH, BO3MOXKHOE ydyacTHE B

MOJITIEPKKE TOCYAAPCTBEHHBIX MTPOTPaMM).

IIa6si01 (popmupoBaHusi OU3HECOB

B cootBercTBUU ¢ pazpaboTaHHON Muccueil KOMIMaHUU OMPEENSIFOTCS COLMATbHO 3HAYUMbIE TOTPEOHOCTH,
Ha YJIOBJIETBOPEHNE KOTOPHIX HAMPABJICH OM3HEC KOMITAHHH.

Pa3paboTka 6u3HEC-TIOTEHIIMAa KOMITAHUU MOXKeT ObITh BhinonHeHa 1o [1labnony ¢popmupoBanust Ou3HECOB,
MpE/ICTaBICHHOMY Ha puc. 4.6.

| MHUCCHSA |
COLHWATBHO
SHAYHMMBIE
{ MOTPEEHOCTH 1
BA30BHIF HPG,HVKT' | BA3OBbBI PBIHOK
NuddepeHunposanne CermMeHTaLns
OnucaHMe MpeLnomKeHHsT OnucaHde cnpoca
CEITMEHTH PEIHKA
| | | | | |
el — BU3HECH -
TPYIIIEL

Puc. 4.6. 11la6mnon hopMupoBaHus OU3HECOB
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B pesynbraTe opmupyroTcsi 0a30BbIii PHIHOK W 0a30BBIA MPOAYKT, NETAIHU3AIHS KOTOPBIX OIMpPEIesieT
MpeJIOKEHUST KOMITAHUY TJIa3aMH MOKyTmareseil (ToBapHble TPYIIbI) U OAHOPOJHBIE IO OTHOILIEHUIO K MPOJYyKTaM
KOMIIaHUM TPYTIIHI TOKyMaTenei (cerMeHThI peiHKa). C MOMOIIBI0 MATPUYHOM MTpoekiuu (puc. 4.7) ycTaHABIHBACTCS
COOTBETCTBUE MEXAY C(OPMUPOBAHHBIMH TOBAapHBIMHU I'PYyNIIAMU U CETMEHTAMHU PBIHKA U OINPEAENSETCS CIHCOK
OM3HECOB KOMITAaHUH (HA MEePECEUYECHUH CTPOK M CTOJIOIOB HAXOISATCS OM3HECHl KOMIIAHUH ).
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CEIrMEHTEI PEIHKA

TopapHEle
TPy IIEL

| |
bHWU3IHECHI

Puc. 4.7. 11la6on ¢popMupoBaHus OM3HECOB (MAaTPHUIIA TIPOCKITHIA)

HIa6s0H (popMupoBanusi yHKUNOHATIA KOMIIAHUU (OCHOBHBIX OM3HeC-QyHKIIUI)
Ha ocHoBaHuu ciiricka OM3HECOB, € MOMOIIIBIO MATPUYHOHN ITpoeKIuH (puc. 4.8) popmupyercs KiaccupukaTop

Ou3Hec-PyHKIMI KOMIIAaHUH.

BHU3HECH

Nol

MNo2

Nu3

ATATTH
MPOH3BOACTBEHHOIC

LA KA

[MpoexTHpOoBaME

JaKYIIKH

MMponzeoacTeo

Pacnpenenerne

CORIT

ConpoBoieHHe

bU3HEC-®YHKIIWNHA

(OCHOBHUBIE)

Puc. 4.8. 11labnon hopMupoBaHUs OCHOBHBIX OM3HEC-(DYHKITHI

Jns  (opMupoBaHHMs OCHOBHBIX (YHKIMHA MEHEIKMEHTa KOMIIAHMM CHauyana pa3padaTbIBalOTCs M|
"KoMrioHeHTbl MeHekMeHTa" (TepedeHb HCIOJb3YEMBIX Ha
OPEANpPUATHM WHCTPYMEHTOB/KOHTYPOB YIpaBiieHUs) W "OTalbl yNpaBIeHYECKOro HMKIA" (TEXHOJOrMYecKas
LIeT0YKa ONepaluii, MOCIeI0BaTEIbHO PEAIN3yEMbIX MEHEKEpaMH IpU OpraHu3aluu padoT B JHOOOM KOHTYpE
ynpasienusi). Jlajgee aHaJOTHYHO, C MOMOIIBIO MAaTPHIBI MPOEKUUH, (GopMupyercs CIMCOK OCHOBHBIX (YHKIMN
MeHemkMenTa. Ha puc. 4.9 npuBeneHs! mpuMepsl Kiiaccu(GuUKaTopoB, HA OCHOBAaHUHU KOTOPBIX MOCTpOEHA MaTpHIa -

yTBEpKAAOTCs JBa 0a30BbIX Kiaccuduxaropa -

TeHepaTop OCHOBHBIX MYHKIIUN MEHEKMEHTA.

KomnoHenTsl| %
MeHeLk-| =

ITarnkl menTa| 5
yrpag- =
NeHYECKOTD =
LHETTA o

PHHAHCH
PAKOHOMHEAL

JMoructuka

Yuer

MapkeTHHT

MMepconan

CiHop HHpOopMAaLIHT

BripaGoTka pelueH i

Peanuzaunsa

Vuer

KoHTponk

AHATHE

Perynupopanme

OYHKIIUHU
MEHE/IKMEHTA
(OCHOBHBIE)
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Puc. 4.9. 1l1a6a0H hopMupoBaHUs OCHOBHBIX (QYHKIMH MEHEIKMEHTA

[IpencraBnennsie MaTpuuHble npoeknuu (puc. 4.8, puc. 4.9)) no3possaoT GopmMupoBath QyHKIIUH THO00M
CTETICHU JICTATU3aINH ITyTeM OoJiee MOoAPOOHOT0 OMUCAHUS KaK CTPOK, TaK U CTOJIOIIOB MaTPHIIBI.

[IIa60H (l)OpMI/IpOBaHI/IH 30H OTBETCTBCHHOCTH 3a (l)yHK]_[I/IOHaJI KOMIIaHUHU

dopmupoBaHUE 30H OTBETCTBEHHOCTH 3a (PYHKIHMOHAJI KOMIIAHUHM BBIMOJIHSETCA C MOMOIIBIO MaTpPHUIIbI
OpraHM3alMOHHBIX Tpoekiuii (puc. 4.10).

Marpuiia opraHu3allMOHHBIX MMPOCKIIUNA MPEACTABISAET CO00H TaGJIUIy, B CTPOKAX KOTOPOii pacnoJioKeH
CIIMCOK MCIIOJIHUTEIbHBIX 3B€HbEB, B CTOJIONAX - CNIUCOK QYHKUIMA, BHINOJHSIEMbIX B KOMNAaHuM. 711 kaxaon
GYHKIIUM ornpeiensieTcs UCIOJIHUTENbHOE 3BEHO0, OTBEYAaroIee 3a 3Ty (QYyHKIUIO.

3arnosHeHne Takoi TaOIMIIbI TTO3BOJISIET MO KAXKJ0W (PYHKIIMHM HAWTH UCTIONHSIOUINE €€ MMOApa3AeICHUs Ui
COTpyAHUKA. AHAJIM3 3alIOJJHEHHON TaOJIUIIBI TTO3BOJISET YBUIETh "MPo0Oebl" Kak B HCTIOJHEHUN (PYHKIIUN, TaK U B
3arpyK€HHOCTU COTPYJHHUKOB, a TAK)KE PallMOHAJIbHO IE€PEPACHPENEINTh BCE 3a/auyd MEXIY HCIIOJHUTEISIMU U
3aKpenuTh Kak cucTemy B okymenTe "llososkenrne 06 opraHu3aliMOHHON CTPYKType".

®YHKLHH

CrpyKTypHOe
HanpaBAeHHE

OPr3BEHBSA

F
(| [ DE\D
4
-
-
-
E3
-

DyHKLHORAALHAR
OASCTE

Puc. 4.10. 1la6mon pacnpeneneHust pyHKINH 10 OPTaHU3aIMOHHBIM 3BEHBSIM

[TonoxxeHne 00 OpraHU3alMOHHON CTPYKTYpe - 3TO BHYTPUGUPMEHHBI JTO0KYMEHT, (PMKCHPYIOLIMIi:
NPOAYKTHI M YCJIYIH KOMIAHWH, (PYHKIHM, BBINOJHSIeMble B KOMIIAHMH, HCHOJHHUTEJbHbIC 3BEHb,
peanusywmmre QyHKIUN, pacnpeneaenne QyHKIUI 110 3BEHbSIM.

Tabmuia npoekunii GyHKINUNA HAa UCTIONHUTENBHBIE 3BEHBSI MOKET UMETh BECbMa OOIBIITYIO Pa3MEPHOCTh. B
CpPEeIHHMX KOMMaHUAX 3TO, Harpumep, S00 exunwmi - 20 3BeHbeB HA 25 GyHKIMA. B O0IBITNX KOMIAHUAX ATO MOXKET
6611 5 000 enunmL - 50 3BeHbeB Ha 100 GpyHKIMIL.

AHAJIOTUYHO CTPOUTCSA MaTpUIla KOMMEPYECKON OTBETCTBEHHOCTH.

I1a0/10H MOTOKOBOI0 MPOLECCHOTO ONMCAHUS

[[Tab10H MOTOKOBOTO MPOIIECCHOTO ONMHUCAHMS MpUBeIeH Ha puc. 4.11. Takoe onucanne maet npeacTaBiICHUE
0 TIpoliecce MOCieA0BaTeILHOTO MPeoOpa3oBaHus PECYPCOB B MPOAYKTHl YCUIMSAMHU PA3IMYHBIX UCHOJHUTEICH Ha
OCHOBAHUU COOTBETCTBYIOIIMX PETJIAMEHTOB.
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Puc. 4.11. TloTtokoBas nporeccHasi MOACIb

MeTtoauku IIOCTPOCHUSA IIPOLECCHBIX MOHCHCﬁ 6y,HYT IMPUBCACHBI HUXKC.

Jleknus 8. OprannsanuoHHoe MOJAeJTUPOBAHUE U PO ECCOPHBIN MOIXO0/I.

HOCTPOGHHH OpFaHI/I3aIIl/IOHHO-(l)yHKIII/IOHaJILHOﬁ MOA€JIN KOMIIaHUH

Opranu3annoHHO-(QyHKIIMOHATBHAS MOJICJIb KOMIITAHUU CTPOHMTCS Ha OCHOBE (YHKIIMOHAIBLHOW CXEMBI
JIeATeIIbHOCTU KOMIaHuu puc. 4.12.

I ﬂf;m |
I Crparerun I
KoMmnoHeHTEL LD
obecreue Hnst
MEHE/RMEHTA MeHeKMeHTa
i 1
} ! KoMNOHEHTH MPOH3BOOCTBEHHOTO LIMETA l {
_ _ _ TMpomy kTR
Pecypeet |1 . 1| (Buamecwn)

Puc. 4.12. OyHKIIMOHANBHAS CXeMa KOMITAaHUH

Ha ocHoBanum muccum GOpMHPYIOTCS LEeIM M cTparermu KoMmaHuu. C HMX MOMOIIBIO OMpeenseTcs
HEOOXOMUMBI HabOp TPOIYKTOB M, KaK CIEACTBHE - TpeOyemble pecypchl. Bocpom3BOIACTBO MPOAYKINH
IPOMCXOIUT 3a CUET MepepabOTKU PECYpCOB B OCHOBHOM IPOU3BOACTBEHHOM IMKIE. Er0 KOMIOHEHTHI (YOpMUPYIOT
HEoOXouMBbIe OM3HEC-PYHKIIUH IS TIOCTAaBKH PECYPCOB, TPOM3BOJICTBA MPOJAYKTOB U MX PACTIpEICICHUS B MeCTa
peanu3zanuu. [ ynpaBineHus yKa3aHHBIM IIPOLIECCOM BOCIIPOU3BOICTBA POPMUPYETCSI COBOKYIHOCTh KOMIIOHEHTOB
MEHEHDKMEHTAa, KOTopasi TIOpOoKIaeT Habop QyHKIuH yrpasineHus. i1 moaaep:kaHus IpoIeccoB BOCIPOU3BOICTBA
U yrhpaBiieHUs (QOpMHPYIOTCS HAOOpbl COOTBETCTBYIOMIMX (QYHKIMH oOecrieuyeHus (OXpaHbl, TEXHUYECKOTO
OCHAIICHUS, TPO(MIAKTUKN U pPeMOHTa W mp.). Takoil MOAXO0J] MO3BOJISIET ONKCATh MPEANPUSATHE C MOMOIIBIO
YHHMBEPCAJIBHOTO  MHOXKECTBA  YIPABICHYECKHMX  PErucTpPoB  (LENM, CTpPAaTerud, MPOAYKTHI,  (DYHKIHH,
OpPraHM3allMOHHBIC 3BCHbS W TMp.). YIPABICHUYECKHE PETHCTPHl TPEJICTAaBIAIOT COOOH HepapXuiecKue
kiaccupukatopsl. O0beIUHASA KIACCH(PUKATOPHI B (PYHKIIMOHAIBHBIE TPYIIIBI U 3aKPETUIsist MKy OO0 IeMEHThI
Pa3IMYHBIX KIACCH(PUKATOPOB C MOMOINIBI0 MAaTPHYHBIX MPOEKIMHA, MOYKHO IMOJYYHTh MOJIENb OpraHU3alMOHHON
CTPYKTYpPbI KOMIIAaHHH.

JIst ToCTpOeHMST OPraHU3aMOHHO-(QYHKIIMOHATIBHOW MOJIETTH HCIOIB3YEeTCsl BCETO JBa THUIA SJIEMEHTAPHBIX
MoJEIeH.


http://www.intuit.ru/department/se/devis/4/4.html#image.4.12#image.4.12

89

JlpeBoBUIHBIE MOJenu (KIacCU(PUKATOPHI) - TOUYHBIE HEPAPXUUYECKUE CHUCKH BBIJCICHHBIX OOBEKTOB
yHOpaBieHus: (OpraHU3alMOHHBIX 3BEHbEB, (DYHKIUH, PECYpPCOB, B TOM UHWCJE HCHOJHUTEIbHBIX MEXaHU3MOB IS
OM3HEC-TIPOLIECCOB, JTOKYMEHTOB M HMX CTPYKTYphl, W T.I.). Kaxaplii sneMeHT kiaccupHuKaTopa MOXXET OBITh
JOTIOJIHUTEIILHO OXapaKTEepU30BaH pAIOM aTpUOYyTOB: THI, IIKaja, KOMMEHTapuil u T.n. DakTUYECKH,
KJIaccu(UKaTOpPhl TPEACTABISAIOT CcO000M HAOOp YNpPaBICHUECKUX PErHCTPOB, COJACPXKAIIUX, B OCHOBHOM,
HEKOJIMYECTBEHHYIO HMH(POpPMAINIO, COBOKYIHOCTh KOTOPBIX 3aJaeT CHCTEMYy KOOpAHMHAT [UJIsl OIMCaHUs
JeSITeIbHOCTH KOMIaHUHM. KONMYeCTBO TaKMX CHHCKOB-KJIACCH(DHUKATOPOB OIpPENeNsIeTcss LEeNbl0 MOCTPOCHUS
MOJIEIIN.

MarpudHbie MOJIENH - 3TO MPOEKIMH, 33aI0IINE CUCTEMY OTHOILICHHH MEXTy KIacCU(PUKATOPAMHU B 000
ux koMOuHaruu. CBsi3u MOTYT UMETh JOMOJIHUTENIbHBIE aTpUOYTHI (HampaBieHNe, Ha3BaHHUE, UHEKC, LIIKajla U BeC).

B HavanbHO# MO/IEIH IPUMEHSIETCSI BCETO HECKOJIBKO KIIACCH(PHUKATOPOB MPEIMETHON 00JIaCTH:

° OCHOBHBIC I'pYTIIIBI IPOAYKTOB U YCIIYI' KOMIIaHUH,

o PECYpPCHhI, HOTpe6J’IHeMI)Ie KOMIIAaHHEH B xXone CcBOCH JACATCIBbHOCTH,

o ¢yHKIMM (IpOLeCcCH), TOAIEPKUBAEMbIC B KOMIIAHUY;

° OpraHu3alMOHHBIC 3BCHbA KOMIIAHHH.
B knaccudukarope GpyHKIUi 0OBIYHO BBIICISIOT TpU 0a30BBIX pasjena:

o OCHOBHBIC ()YHKIINY - HETIOCPEICTBEHHO CBSI3aHHBIE C IMMPOIIECCOM IpeoOpa30oBaHus BHEIIHUX PECYPCOB
B POAYKLIHIO ¥ YCIIYTH IIPEATIPUATHS;

. (YHKIMU MEHEHKMEHTA - Wi (YHKINUU YIPABICHUS MPEIIPUITHEM;

) (yHKIIUM 00eCIIeUeHHMSI - TTOICPKUBAIOIINE TPOU3BOJACTBEHHYI0, KOMMEPUYECKYIO U YIIPABICHYECKYIO
ACATCIIBHOCTD.

I'maBHO# (yHKUIMEH KOMIIAHUU SBISIETCS MPEIOCTAaBIEHUE MPOAYKTOB U YCIYr, MO3ITOMY CHauaia
MPOU3BOIUTCS (DOPMATLHOE ONKCAHUE, COTIACOBAaHUE M YTBEP)KIEHUE PYKOBOJCTBOM MPEAIPUSTHS MEPEUHs €ro
Oun3HECOB (HaIpaBJIEHUN KOMMEPUYECKOH AESITEIbHOCTH ), MPOAYKLUNHU U yciyr. M3 aToro knaccudukaropa BHEIIHUM
KOHTpareHTaMm JOJDKHO OBITh MOHSTHO, YEM MPEANPUSATHE UHTEPECHO PBIHKY, a Ui BHYTPEHHUX IIeNiel - JUIs 4ero
HY’KEH TOT WJIX HHOW (PYHKIIMOHAJI KOMIIAHUH.

B pesynmpraTe STHX oOmepanuii MTPOU3BOAUTCS UACHTHPHUKAIUS (GYHKIMOHATAa W CO3JaeTCs eauHas
TEPMHUHOJIOTHSl ONUCaHUs (YHKUMH MpeanpusaTHs, KOTOpas [IO0JKHAa OBITh COIJIaCOBaHA BCEMM BEAYIIMMH
MeHepkepamu. Ilpu cocraBneHun kinaccupuKaTopa Opr3BEHbEB Ba)KHO, YTOOBI YPOBEHb JETalM3alUN (YHKLHI
COOTBETCTBOBAJI YPOBHIO JieTanu3aiuu 38eHbeB. [locie popmupoBanus Bcex 6a30BbIX KJIACCU(PUKATOPOB C TOMOIIIbIO
MaTPUYHBIX MPOEKLIUI MPOU3BOAUTCS UX 3aKPEIUICHUE 3a OPI3BEHBIMU NPEAIPUATHS:

[Ipouecc ¢popmMupoBanus MaTpHIlbl TpOoeKUUH (YHKIUH Ha OPr3BeHbs] HA MPAKTUKE HAIIOMHUHAET UTPY B
KpeCTHKH-HOMUKH (puc. 4.10).

I[To cTpoukam TabIHIIbI YKa3bIBAIOTCA MOAPA3ACIEHUS, 10 CTOIOIAM - (PYHKIIMH, COCTABIISIFOIINE COJEPKAaHUE
npoliecca yrnpaBieHusl Wik Ou3Hec-Tpolecca B JaHHOM komnaHuu. Ha nepeceueHusx pyHKUuMi U1 mojpasienexuti,
KOTOpBIE OTBETCTBEHHBI 3a BBINOJIHEHUE (YHKIMH, CTAaBUTCSA KpecTuk. [l mpoekiuil OoybLIol pasMEpHOCTH
UCTIOJIb3YETCsl MEXaHU3M PACCTAHOBKU CBsI3€l MEXy ByMsl KilacCU(pUKaTOpaMu, MPEICTaBICHHBIX CIIMCKAMHU.

CrangapTHasi MMpakTUKa MOCTPOCHHUSI MOJENeH OpraHu3allMOHHO-(PYHKIIMOHAIBHON CTPYKTYpbl KOMIIaHHM
MOJIEP/KUBAET JIBA YPOBHS ACTAIN3ALUU!

1. arperupoOBaHHYIO MOJIEIIb;
2. JETATH3UPOBAHAYIO MOICIT.

ArperupoBaHHasi MoeJIb - MOJENb OPraHU3alMOHHON CTPYKTYpPBI, YUETHBIE PETUCTPBI KOTOPOH MMEIOT
OTpaHNYEHUE IO CTETICHH JIETATN3alNH 10 2-3 YPOBHEM.

Ilenpt0 TOCTpOEHMS JaHHOW MOJETH SBJSETCS IpeaocTaBieHue HHpopMamuun 00 oOpraHu3alOHHON
CTPYKTYp€ BBICIIUM PYKOBOJUTENSM KOMITAHUU JJISl IPOBEJICHUS CTPATErHueCKOro aHaJIn3a, aHajlnu3a COOTBETCTBUS
JAHHOW CTPYKTYpbl CTPaT€rMd M BHEUIHEMY OKpPY)KCHMIO KOMIIAHMU. MOZENb MOXET TaKKe IPEIOCTABIATHCS
BHEIIHUM I0JIb30BATENSIM (HalIpuMep, MOTEHIMATbHBIM HHBECTOpAM KaK WJUTIOCTpAIUs K OM3HEC-TIIaHy, KPYITHBIM
KJIMEHTaM U Jp.).

JeTranusupoBaHHasi MOJeJIb - MOJIE/Ib OPTaHU3AI[MOHHON CTPYKTYpBI, J€TalIU3alMs YUETHBIX PETUCTPOB
KOTOPOH MPOM3BOAUTCS Ha Oosiee IIyOOKHMX YPOBHSAX, YEM B arperupoBaHHOM Monenu. CTeneHb JeTalu3alud B
MoJie’Iu OOyCJIOBJIEHa KOHKPETHBIMH MOTPEOHOCTSIMHM KOMIAHMM (CO3JaHHE OIpEAeTICHHBIX OpraHU3allMOHHBIX
pErIaMeHToB).

Llenpto mocTpoeHUsT MAAHHONW MOJENM SBISETCS MpefocTaBiIeHMe HMHQOpPMAMK O pachpelelIeHun
(YHKIMOHATIBHBIX 0053aHHOCTEN MEX/1Y MOJIpa3/IeICHUsIMI KOMITAHUH, a TaKXKe 00 opraHu3anuu OU3HEC-MPOIIECCOB
B KoMmmnaHuu. [locTpoeHune neranu3MpoBaHHOW MOJETH TO3BOJSET CO3/1aBaTh pPa3IMYHble BHYTpU(DHUpPMEHHBIE
pernamenTsl: [TomoxkeHnus 06 opraHU3aIMOHHON CTPYKTYpe puc. 4.13.
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Hwxe mnpuBeneH mnpumep omnucaHus (DparMeHTOB  OpPraHHU3AIMOHHO-(YHKIIMOHATBHOW  MOJAETH
MPOM3BOJACTBEHHOTO mpeanpuarus puc. 4.14 m ToproBoro mnpeanpusitus puc. 4.15. IlpuBeneHHbIE MaTPHUIBI
MIPOCKIIHI SBJITFOTCSI OCHOBOH JIJIsl BBIJICTICHHSI OM3HEC-TIPOIIECCOB MPEANPHUATHS M UX BIIAJICIBIICB HA TOCIEAYIOIIUX
stanax co3manusa UC.

a o | Marpuna
E /| npoekumii 3
Marpuua
:> npoekimii 2
E MaTtpuua
& [V npockunit 1
Mponyxumus
 yenyri
) A
CT% | | Bazobele OpraHM3alHOHHEIE PETTAMEHTH TTPEANPHATHA
Tgx%m (OTueTsl H3 GUIHEC-MOIETH )

Puc. 4.13. Cxema cozganus [lonoxxenust 00 opraHu3alMOHHO- PYHKIHOHATBHON CTPYKTYpe KOMIIAaHHU

= & 2
: —
= |5z |E g_| g
E2IEE| 2 |E |3 |EE| 2
TE[EE| S| 2| g |22
MyHEUHOHATEHAs 06MacTh Eg|eg|lE|E|& “% = =
L]
2 |2E €| = o LE
- ]
CS |EM|FM |MK| OF | PR | SL
[eHe panbHBIH INpeKTOP XX | XX | X X
3am. [en. oupexkTopa no cOwMTY (Npozaxm) XX | XX | X X
Jam. [eH. THpeKTOpa Mo KOMME PUECKHM x| x| x x
BOMPOCaM (3aKyMKH)
FKOHOMHCT b4 b4
TMoMOLHHK MO NPpaRoBEIM BOTPOCAM X | X X X
Hauanenwue otagna cObiTa XX X1 X | X X
Tpynna MeHeTKepos X X1 X
Oraen odopMIesHHA 3aKa308 X X
HTLL
CegperapHar X | X
Byxranrepua X X1 X

DVHKIIHH BRITOTHASMbIE OTIENIOM, OTMedeHE X,

Puc. 4.15. Pacnpenenenue GpyHKUMH 1O MOIPa3IeIEHUSIM TOPTOBOTO MPEANPHUITUS
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Puc. 4.14. Pacupenenenne QyHKIHHA 11O TTOIPa3ISIICHASIM IPOU3BOCT- BEHHOT'O MPEATIPHSTHS

OyHKIMN TOApa3IeNieHHd MPOU3BOACTBEHHOTO MPEINPHUATHS PACCMATPHBAIOTCS B paMKaX CIEIYFOIIUX
(GYHKIIMOHATBHBIX 00JIaCTCH:

. KOpIIOpaTUBHOE YIPaBJICHHUE;
o (uHaHCHI;

. MEPCOHA,

. MaTepHalbHbIC PeCypChI;
. 3aKas3bl;

. MIPOU3BOJICTBO;

o pa3paboTKa MpOIyKTOB;
. MUTaHUPOBAHUE;

. cHaOXXeHUe/3aKyIIKH;

. Ka4yecTBO;

o COBIT/TIPOTAXKH.

Pacnipenencure (GYHKIHMA MO0 CTPYKTYPHBIM IIOAPa3JeliCHHsSIM B pa3pe3e OTACIbHBIX ()YHKIIMOHAIBHBIX
obJacTeil IeSTeILHOCTH IO YIPABICHUIO TPOU3BOICTBCHHBIM MIPEANPUATHEM MIPECTAaBIEHO Ha puc. 4.14.

OyHKIMK TOApa3IeIeHU TOPrOBOrO MPEANPHUITHS PACCMATPUBAIOTCA B PaMKaX HWHBIX (YHKIIHOHAIBHBIX
obmacreii (cm. puc. 4.15).

HNucTpymMeHTaIbHBIE CPEACTBA OPraHU3ANMOHHOT0 MO/IeTUPOBAHUSA

[IpuMeHEeHNE COBPEMEHHBIX TEXHOJIOTMH JUIsl OPraHU3allMOHHOIO MOJEIMPOBAHUS IO3BOJISET 3HAYUTEIBHO
YCKOPHUTH OpraHM3allMoOHHOE TpoekTupoBanue. B nagane 1990-x rogos Ha 3amazie MOSIBUIUCH MEPBBIC MPOTPAMMBI
JUIs pEeLIeHus 3ajiay, CBSA3aHHbIX C OpraHU3allMOHHBIMU Ipo0OIeMaMu yipasieHus npeanpustueMm. Orgware - HOBbIN
KJJacC IporpaMM - ObUI OpPUEHTHUPOBAH Ha peEUIeHHE 3aJady CHCTEMaTu3alluy, XpaHeHHs U 00paboTKu
"Hekonu4ecTBeHHOH" uHpopmanuu 00 opraHu3anuu OW3HECa, KOTOpbIE paHbIIe HE HUMENIU aJeKBaTHOM
KOMIBIOTEPHOMN MOJIEPIKKHU.

ITepBolii poccuiickuii npoxykT - BUI'-Mactep - 6bU1 cO37aH Kak KOMITbIOTEPHBIN HHCTPYMEHT IS TOIIEPKKH
ONPEJEICHHON KOHLENINUHA YIPABICHUS MPEAIPUATHEM, ITOJYYUBIIEH HAa3BaHUE PETYJISPHOTO MEHEKMEHTA.
I'maBHOM 3agaueit orgware ObUT IEpexXo]l K CTPOTro IOKYMEHTHPOBAHHBIM MPOLEAYPaM U perjaMeHTaM JAesATeIbHOCTH.
B ocHOBYy KOMIBIOTEPHOM MapaJurMbl PEryjsipHOrO MEHEIKMEHTa OblI IMOoJIokKeH cienyromui noaxoxa: "Hano
CO3/1aBaTh HE CUCTEMY B3aMMOCBS3aHHBIX JJOKYMEHTOB, & CUCTEMY B3aMMOCBSI3aHHBIX WH(POPMAIIMOHHBIX MOJIENIeH
OPEIPUITHSI, KOTOpPBIE U OYAyT NOPOXKIATh TpeOyeMble JOKYMEHTHI'".

KonnenryansHoli ocHoBoii BHI'-MacTtepa cTan COBpEMEHHBIM NPOLECCHBIM TMOAXOJ K OpraHHU3aluu
JeSITeNIbHOCTH KoMIaHuu. Ha BepxHeM ypoBHE cucTeMa MpoLeccoB OOBIYHO OMUCHIBAETCS A€PEBOM QYHKIUH - JUIs
ero o0O3HAYeHMsI YacTO HCHOJb3yeTcs TepMUH (yHKIMoHaN. DYHKIMH 3]1eCh PacCMaTpPUBAIOTCAd B KadyecTBe
"cBepHyTHIX" TmporueccoB. Bce mnponecchl-QyHKIMM, KakK MHUHUMYM, JOJDKHBI OBbIThb OHpeneneHbl  (T.e.
UICHTU(PHUIMPOBAHBI KaK BUJ €SI TEIbHOCTH, UMEIOIINN HEKYIO LIeJIb U Pe3yJIbTaThl) U KJIaCCU(UIIMPOBAHbI IO BUIaM
(ocHOBHBIE, OOecreunBaoIre, IpoLecchl yrpaBieHus ). Takxke TOKHBI ObITh pacrpeneseHbl OTBETCTBEHHOCTh U
MIOJIHOMOYMS JJIs1 YIPABJIEHUS MpPOLECCaMH Ha PEryJsipHON ocHOBe. Ha 3TOM ypoBHE Ul OnMcaHUs KOMIIAHUH B
BUI'-Macrepe npuMeHsIOTCs [Ba THUIa MOJENIEN: IPEeBOBUAHBIE MOIETH (KJIACCU(PUKATOPhI) 1 MaTPUUHBIE MOJIEIH
(TIpoeKIum).

Ha nmxHeMm ypoBHe BbleieHHblE ("KITIOUeBbIE") MpolecChl MOTYT OBITh OMMCAaHbl KaK TEXHOJIOTMYecKas
MI0CJIEIOBATEIBHOCTD ONepanuid (s MoxydeHus: TpeOdyeMbIX pe3yabTaToB). s 3TOro MpUMEHSIOTCS TOTOKOBBIE
MoJie’IM OM3HEC-NPOIECCOB, HAa3HAUYEHUE KOTOPBIX - ONKUCAHHWE TOPU3OHTAIBHBIX OTHOLIEHUH B OpraHu3aluH,
CBSI3BIBAIOIIMX MEXAYy cO00H onucaHHble paHee OOBEKTHI MOCPEICTBOM HH(DPOPMAIIMOHHBIX M MaTepHATbHBIX
MIOTOKOB. {151 CTpPYKTYpHOr0O aHaJIN3a ¥ MPOEKTUPOBAHHUS IIPOLIECCOB, ONMUCHIBAEMBIX IOTOKOBBIMU MoAesssMu, bUI -
Mactep nonnepxkuBaetr merogonoruto SADT (IDEF). Hanuune Mexanw3ama MaTpUYHBIX MPOEKIMHA IMO3BOJSIET
OINPEACIIUTD U ONUCATh MPOLIECCH KOMITAHUU KAK LIEJIOCTHYIO B3aUMOCBS3aHHYIO CUCTEMY.

3a cyet uepapxuyecKon CTPyKTYphl KiIacCU(PUKaTOPOB OU3HEC-MOIENb OTHOBPEMEHHO COACPIKUT OTHOIICHUS
"(pyHKIUA-UCTIOTHUTENL" BCEX CTENEHEW MAeTalu3allid, YTO IO3BOJIIET C TMOMOIIBI0 BCTPOCHHOTO TEHEpaTopa
OTUYETOB HACTpauBaTh "'pa3pelieHne" B3IJIs1a Ha KOMIIAHUIO IPUMEHUTENIBHO K KOHKPETHOM YITpaBIEHYECKOM 3a1a4e.
Cucrtema npoekuuii No3BOJISIET OTPa3UTh B OTYETE JIHOOBIC JOMOJIHUTENBHBIE CBOMCTBA, OTHOCAILIMECS K JaHHOMY
00BeKTy (Hampumep, KBanu(pukanoHHbIe TpeOOBaHUs I IEPCOHAIA, 33eWCTBOBAHHOTO B Iporiecce). Kpome toro,
B3TJISAJT HA KOMITAHUIO MOXXET OBITh CBsI3aH C JIIOOOHM '"KOOpauWHaTol oTcueTa" - Hampumep, OT JOKYMEHTa WA
COTPYJIHUKA - B KAKHUX MPOLIEccax U KaK OHU y4acTBYIOT U T.II.
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Knaccuukaropsl, IpoeKIMM U TOTOKOBBIE MOJENIN OH3HEC-TIPOIECCOB MOAJEPKUBAIOTCS Pa3IMYHBIMU
croco0aMu uX BU3yanusanuu. [ kinaccuukaTtopoB - B BUJIE CIIHCKOB U JIepeBbEB (oprpadoB), s TPOSKINH - B
BUJIC CBA3AHHBIX CIMCKOB U TPAHCIOHUPYEMBIX MAaTPHI, a JUIsl IOTOKOBBIX MOJeNiell OM3HEC-TIPOIIECCOB - B BHJIE
nuarpamm IDEFO (IDEF3) u TekcTOBOTO OnMcaHus, 4To 00JIer4aeT MOHUMaHUE 3a71a4 y9acTHUKaMU mporieccoB. [Ipu
3TOM KOHCTPYHPOBAHUE CAMUX MTOTOKOBBIX MOJIENIEH POMCXOJUT B IPUBBIYHBIX TAOIUYHBIX (POPMaX.

B mozgenu Bo3MoxxHO (hopMHUpOBaHHE HEOTPAHMUYEHHOTO KOJIMYECTBA HOBBIX KJIACCU(UKATOPOB, MIPOSKIIMA U
MIOTOKOBBIX MOJEJIEH, a CIeJ0BaTeIbHO, OTYETOB U JIOKYMEHTOB JIJISl OMMCAHUS U, YTO OCOOCHHO BaXXHO, CO3/IaHUS
PErJIaMEHTOB JEATEIbHOCTH KOMIIAHUU.

Hanuuue B bUI'-Mactepe HECKOJIBKUX MHCTPYMEHTOB MOJEIUPOBAHUS SBISAETCS YPE3BBIYANHO ITOJIE3HBIM.
MatpuyHble MOAENU MOAAEPKUBAIOT BEPTHKAIbHYIO HHTETPAlMI0O - IMOAPOOHOE CUCTEMHO-IIEJIEBOE OIMCAHHE
KOMITAHWHM, BBICTPOGHHOE [0 HEpapXWW YIpPaBICHHS W HCIONHSAEMBbIM (yHKIusM. B mporeccHolt Moaenu
npeobsagaer (yHKIMOHATHHO-TEXHOJIOTMUYECKUN TMOAX0A - TOPU3OHTAlbHAs MHTErpauus Ou3Hec-omepanuil Io
nporenypam. Bee Beimenepeunciennsie Bo3MoxHocT BT -Mactepa nenarot ero y1o0HbIM HHCTPYMEHTAIbHBIM
CPEICTBOM OPraHU3aHOHHOTO MOJIEIMPOBAHUS.

[Ipoueccusle moToKOBBIE Mozend. IIpoueccHbIi MOAXOA K OpraHU3alUM JEATEIbHOCTH opranuzauuu. Cps3b
KOHLIEIMH MPOLECCHOrO MOAXOAa C KOHLENIMEH MaTpuuHON opraHm3anuu. OCHOBHBIE 3JE€MEHTHI MPOLIECCHOTO MOAXO0Ja:
TPaHUIIBI TIPOIIECcCa, KIFYEBBIC POJH, IEPEBO Iieiel, qepeBo (PyHKIMN, 1epeBo Moka3aTeincii. Beigenenue u kinaccudukanus
nporueccoB. OCHOBHBIE MPOLECCHI, MPOLECCHl yNpaBleHHs, Mpouecchl odecrieueHus. Pedepentnsie momenu. Ilpoenenue
NPEANPOEKTHOrO 00CIeOBaHUsI OpraHu3alyi. AHKETHpOBaHUE, HWHTEpBbIOMpOBaHME, (oTorpadus pabodero BpeMeHU
nepcoHana. Pe3ynpTaTsl MpeanpoeKTHOrO 00Ce10BaHus

Hpoueccnble MMOTOKOBBIC MOJECJIN

Pa3pabotka TpeboBanmii k nmpoektupyemoii IC cTpouTCs Ha OCHOBE CTATHYECKOTO U TMHAMUYHOTO OITMCAHHS
koMnanuu. CTaTUYecKoe ONUCaHWE KOMIAaHUHM, PACCMOTPEHHOE B JIEKUMU 4, TPOBOJUTCA HAa YpPOBHE
(GyHKIMOHATBHBIX MOJIETIEN U BKIIFOYAET ONMKMCaHNe OM3HEC-TIOTeHIINANA, (PYHKIIMOHAJIA M COOTBETCTBYIOITUX MaTPHI]
OTBETCTBEHHOCTH.

JanbHeitmee pa3ButHe (AeTtanu3anusi) OW3HEC-MOJETH TMPOUCXOJUT Ha ITare JUHAMUYHOTO OIHUCAHUS
KOMITAHMH HAa YPOBHE MPOLECCHBIX MOTOKOBBIX MOJENEH.

[IpouieccHble MOTOKOBBIE MOJIETTH — 3TO MOJIEJIH, OMUCHIBAIOIINE MPOIIECC MOCIEI0BATENLHOTO BO BPEMEHH
npeoOpa3oBaHus MaTePUATBHBIX U HH(OPMAIIMOHHBIX IOTOKOB KOMITAHUHU B XOJI€ PeaTu3allii Kakoi-mmbo Ou3Hec-
byHkuMu Wi QyHKIIUU MEeHeIKMeHTa. Ha BepXHEeM ypOBHE OMHCHIBACTCS JIOTMKA B3aWMOJICHCTBUS YYaCTHUKOB
mpolecca, Ha HUKHEM — TEXHOJIOTHUsSI pabOThI OTJENBHBIX CIEIMATUCTOB Ha CBOMX pabounx mectax. [IpomeccHbie
MIOTOKOBBIC MOJICITH OTBEYAIOT Ha BOIIPOCHI KTO—YTO—KaK—KOMY (CM. Jiekiuto 4 puc. 4.3).

CoBpeMEHHOE COCTOSTHUE HPKOHOMHKH XapaKTEpPHU3yeTCs MEePEXOJOM OT TPaTUIIMOHHON (YyHKIIMOHATHHOU
MOJICNIA JIeATEIbHOCTH KOMIAaHWUHM, MOCTPOEHHOM Ha MPUHIHUIAX pa3lieleHUs TPyAa, Y3KOH Crenuaau3aiud 1
KECTKUX MEPApXUUECKUX CTPYKTypax, K MOJENIU MPOIECCHONH, OCHOBAaHHON Ha WHTETpaluu paboT BOKpYyr OM3HEC-
IIPOLIECCOB.

['maBHBIME HeOCTaTKaMU (DYHKIIMOHABHOTO MOXO0/1a SBIISIOTCS:

. pa3OueHre TEXHOJIOTHI BBHIMOJIHEHHUS paboThl Ha OTHENbHBbIE (PAarMEHTHI, MHOT/Ia MEXIy coboi
HECBSI3aHHBIE, KOTOPBIE BBINOIHAIOTCA Pa3IUYHBIMU CTPYKTYPHBIMHU [TOAPA3AEICHUAMU;

. OTCYTCTBHE LIEJIOCTHOTO ONMCAHUS TEXHOJIOTUH BBIIOIHEHHS PaOOTHI;

. CJIOKHOCTh YBSI3bIBAHUS IPOCTEUINMX 337a4 B TEXHOJIOIMIO, IPOU3BOJSLIYI0 PEAJBHBII TOBAp WU
ycuyry;,

. OTCYTCTBHE OTBETCTBEHHOCTH 3a KOHEUHBIN PE3yJIbTaT;

. BBICOKHE 3aTpaThl HA COIJIaCOBAHME, HAJJA)KUBAHUE B3aUMOJECHCTBUS, KOHTPOJIb U T. 1.;

) OTCYTCTBHE OPMEHTALUH HA KJIMEHTA.

IIpoueccHplii MOAXOJ MpENIoJaracT CMEUICHHE AaKIEHTOB OT YIPABIECHUS OTIEIbHBIMU CTPYKTYpPHBIMH
9JIEMEHTaMU Ha YINpaBJIEHUE CKBO3HBIMH OM3HEC-TPOLIECCAMM, CBA3BIBAIOIIMMU JESITEIbHOCTh BCEX CTPYKTYPHBIX
as1eMeHTOB. Kakplii Ae10BOM IPOLECC MPOXOAUT Yepe3 psAll MOAPA3AEICHUI, T. €. B €r0 BBIIOJHEHUN YYaCTBYIOT
CHELHUAJINCTBl Pa3IMYHBIX OTHENOB KOMIaHMU. Yamie Bcero NPUXOAWTCSA CTAJKMBATbCS C CHTyallMeW, Korzaa
COOCTBEHHO MPOLIECCAMU HUKTO HE YIPABISET, a YNPaBISAIOT JIMLIb MOApa3AeieHusMu. bonee Toro, cTpykrypa
KOMITaHUH CTpoUTCs 0€3 yueTa BO3MOKHOCTEH ONTUMH3ALMH JI€IOBBIX IPOLIECCOB, 00ECIIEUNBAIOIINX HEOOXOIUMbIE
¢ynkuuu. IlpomeccHblif MOIXOA TO3BONSAET YCTPAHUTh (parMEeHTApHOCTb B pPabOTe, OpPraHU3aIMOHHBIC U
MH(POPMALIMOHHBIE PA3pBIBbI, AyOJUpPOBaHHME, HEPALMOHAIBHOE MCIOJIb30BAaHWE (PMHAHCOBBIX, MATEPUAIBHBIX U
KaJIpOBBIX PECYPCOB.
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Hpoueccm;n‘/'l noaxoJ K opraHu3anu ACATCIbHOCTU NPCAIPUATUSA NPCAIIOIaract:

. LIMPOKOE JeJIETHPOBAHKE ITIOJIHOMOYUM U OTBETCTBEHHOCTH HCIIOJIHUTEIISAM;

. COKpallleHHE YPOBHEW MPUHATHUS PEIICHUN;

o coueTaHMe MPUHIMIIA LIEJIEBOTr0 YIPaBIECHUs C TPYIIIOBOM OpraHu3anueil Tpyaa;
. MOBBIIIEHHOE BHUMAaHKE K BOIIPOCaM 00ecIeueHHsI KauecTBa;

. aBTOMAaTH3aLMs] TEXHOJOTMH BBIIIOJHEHUS! OU3HEC-TIPOLIECCOB.

CornacHo crannapry "OcHoBHbie [lonoxenuss u CrnoBapp — HMCO/OIIMC 9000:2000" (1. 2.4) moHsiTHE
"IIporneccHbIit moaxon" onpeaensieTcs Kak:
"JIro0ast nesTeIbHOCTD, I KOMIUIEKC JEATEILHOCTH, B KOTOPOM HCIIOJIB3YIOTCS PECYPCHI I MPeoOpa30BaHus BX0O/I0B
P YIOTCS pecyp peobp

B BBIXOJBI, MOXET pacCMaTpPUBATBhCS Kak IMporiecc. UToObl pe3yJabTaTUBHO (YHKIIMOHUPOBATh, OPraHHU3AIMU JIOJIKHBI
OTIPENICNIATh, W YIPABISATh MHOTOYHCICHHBIMA B3aWMOCBS3aHHBIMH W B3aUMOJICHCTBYIOIIMMHE IporieccaMu. YacTo BbIXOJ
OJTHOTO TIpollecca 00pa3yeT HENOCPEACTBEHHO BXOJ clieayromero. CHucreMaTHuecKas HICHTU(PHUKAINS W MEHEIKMEHT
MPUMEHSIEMBIX OpraHHW3aIlell MPOIEeCCOB, 1 OCOOCHHO B3aWMOJICHCTBHUS TaKUX MPOIECCOB, MOTYT CUUTATHCS '"MPOIIECCHBIM
mogxooM".

OcHoOBHOM MNPpUHOUIT TMPOLHECCHOIO IoAXoda OHIpeAciIsaeT CTPYKTYPHPOBAHUC OM3HEC—CHUCTEMBEI B
COOTBETCTBHH C ACATCIIBHOCTBIO U 6H3H€C-HpOHeccaMI/I npeanpusaTud, a HC B COOTBETCTBHUU C €TI0 OPraHu3alfuOHHO-
IITaTHOM CTPYKTYPOﬁ. HNmenno 6I/ISHCC'HpOL[eCCLI, O6€CH€‘II/IB3IOH_II/IC 3HAYMMBIN JJIA HOTpe6I/ITCJ'I$[ pe3yiibTar,
NpeaACTaBIAOT HCHHOCTh U I CIICHUAJIMCTOB, IMPOCKTUPYIOIIHX HcC. HpOIIeCCHaﬂ MOACIb KOMITAHHMH OOJIDKHA
CTPOUTHCA € YYCTOM CICAYHOIINUX MOJI0XKEHU I

1. BepxHuii ypoBeHb MOZEIN JNOJDKEH OTpaXkaTb TOJIBKO KOHTEKCT JMArpamMMbl — B3aUMOJEHCTBHE
MOJEIUPYEMOro €AMHCTBEHHBIM KOHTEKCTHBIM IPOLIECCOM MPEINIPHUSITHS C BHEIIHUM MUPOM.

2. Ha BTOpOoM ypoBHE MOJKHBI OBITH OTPaXCHBI TEMATHUECKH CrPYIITUPOBAHHBIE OW3HEC-TIPOIECCHI
MPpEAIIpUATHA U UX B3AaUMOCBA3H.

3. Kaxxnas u3 nesitensHOCTEH MODKHA OBITH AeTaln3upoBaHa Ha OM3HEC-TIPOIECCHI.

4. Jetanu3zarus OU3HEC-TIPOIIECCOB OCYMIECTBIISIETCS TIOCPEICTBOM OM3HEC —(yHKITHA.

5. Onucanue dIeMEHTapHON OM3HEC—OTEepalK OCYIIIECTBIISCTCS C TIOMOIIBI0 MUHUCTICIU (D UKALINY.

[TpouieccHplii moAXO0M TpeOyeT KOMILJIEKCHOTO H3yU€HHUS PAa3IUYHBIX CTOPOH KU3HU OpraHu3alud —
MPaBOBBIX OCHOB U MPABUJI JACSITEIBHOCTH, OPTaHU3AIIMOHHON CTPYKTYPbI, QYHKIIUN U MOKa3aTeIeH pe3yabTaTOB UX
UCTIONTHEHUS, MHTepQENCcOB, pecypcHOro oOecledyeHus, OpraHu3allMOHHOW KyJbTyphl. B pesynbraTe aHanmmza
CO3IaeTCsl MOJIETh JIeITeNbHOCTH "Kak ecTh'". OOpaboTka 3TON MOJENTU C MOMOIIBIO PA3JIMYHBIX aHATUTHYECKUX
METO/I0B MTO3BOJISIET IPOBEPUTH, HACKOJIBKO JIEJIOBBIE MPOIIECCHI PAIMOHAIIBHBI, a TAK)KE ONPEIETUTh, SIBISETCS JIU Ta
WM WHAas oOmeparusi OPUEHTUPOBAHHOM Ha OOIIECTBEHHO 3HAYMMBIM KOHEUHBIM pe3yJabTaT WM H3IUITHEH
OIOpPOKpATHYECKON TIPOIEAYPOH.

B xone anammza NEIOBBIX MPOIECCOB JETATBHO HUCCIEAYIOTCS Chepbl OTBETCTBEHHOCTH IOpa3eiICHUI
BEJIOMCTBA, €r0 PYKOBOJUTEIEH M COTPYJHUKOB. OJTO IMO3BOJSET YCTAaHOBUTH aJpeca BIIAJEIbLEB JEJIOBBIX
MIPOIIECCOB, B PE3YJIbTATE YETrO MPOIECCHI MEPECTalOT ObITh 0€CXO3HBIMH, CO3JAIOTCA YCIOBHUS I pa3pabOTKU U
BHEJIPEHUSI CUCTEM CTUMYJHMPOBAHUS M OTBETCTBEHHOCTU 3a KOHEUHBIE PE3YJbTAThl, ONMPEACISIIOTCI MOMEHTHI U
MpoIenyphl TIEpeladyd OTBETCTBEHHOCTH. AHAIW3 W OIEHKA JIEJOBBIX TIPOIECCOB TO3BOJISIIOT TIOJIOMTH K
000CHOBAaHUIO CTaHIAPTOB HMX BBIMOJIHEHUS, JOMYyCTHUMBIX PHUCKOB M JMANa30HOB CBOOOJBI MPUHATHUS PEIICHUN
WCITOJTHUTEIISIMH, TIPEICTbHBIX HOPMATHUBOB 3aTPaT PECYpCOB Ha eAMHUITY d(PdekTa.

Opnako uncTo "MmpolieccHas KOMIIaHUA" SBISETCS CKOpee WIUTIOCTpallieil MpaBUIbHON OpraHu3aiuu padoT.
B neiictBuTenbHOCTH BCE OHM3HEC-TIPOIECCHl KOMITAHMH TPOTEKAIOT B paMKaxX OPTraHU3allMOHHOW CTPYKTYpPHI
MPEIPHUATHSI, ONICHIBAIOIIEH (YHKIIMOHATHHBIE KOMIIETEHTHOCTH U OTHOIIICHHUSI.

VYrpaBneHnue Bcel TEKyIIEH NESITEIbHOCTHIO KOMIIAHWUW BEIETCS 1O JIBYM HAIpaBJICHUSM — YIIPABJICHHUE
(GYHKIIMOHATBHBIMUA OOJACTAMHU, KOTOPBIE MOJACPKUBAIOT MHOXECTBO YHU(DUIIMPOBAHHBIX OH3HEC-TIPOIIECCOB,
pa3eneHHbIX Ha OTIEPalliH, U yIPABJICHHE UHTETPUPOBAHHBIMUA OM3HEC-TIPOIIECCaMU, 3aJ1aueii KOTOPOTO SIBIISETCS
MapIIpyTU3alUsd U KOOpAMHAIMS YHUPUIIUPOBAHHBIX MPOIECCOB JUISI BBIMOJHEHHUS KaK OMEPATUBHBIX 3aKa30B
NOTpeOuTeNeH, Tak U rI00ATBHBIX TIPOEKTOB caMoi opranu3anuu (puc. 5.1).
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Puc. 5.1. Cxema yHrpaBJICHUA ACATCIIbHOCTbIO KOMITAHUHN

®DakTUYeCKH OCHOBHOW 3a/layeil OpraHu3aIllHOHHOTO MPOEKTUPOBAHUS SBISIETCS BHIOOP ONTHMATBHOTO COOTHOIICHUS
Mexy 3O GEKTUBHOCTBIO UCTIONB30BaHUS PECYPCOB U 3(DPEKTHBHOCTHIO TPOIIECCOB. JKecTKas crieruanu3aius moapasaeieHui
SKOHOMHUT pECypChl OpraHu3alMK, HO CHIKAET KayecTBO peanuzauuu nponeccoB. Co3maHue "OpoueccHbIX" KOMaHI,
BKJTIOYAIOIIMX COOCTBEHHBIX CIICIIMAJIMCTOB IO BCEM KJIFOUEBBIM ONEpanusiM, 00XOTUTCS JOCTATOYHO AOPOTo, HO TPU 3TOM
3HAYUTENFHO COKPAIAaeTCsl BPEMsI U TIOBBILIAETCSl TOUHOCTh BBITIONHEHUS Mporecca. VHorma opranu3aiui MOTYT TO3BOJIUTh
cebe BBIOpATh 3TOT MyTh, OCOOEHHO B TEX CITydasx, KOTJa CO3/IaeTCsl BRICOKAs IIEHHOCTH IIPOIlecca, 32 KOTOPYIO MOTPEOUTENb
coryiaceH IuaTuTh. Ho, Kak TMpaBWilo, MIIETCS KAKOW-TO KOMIIPOMHCC Ha OCHOBE IPOIIECCHO-MAaTPUYHBIX CTPYKTyp. Korma
KOMIIAaHWsI HAYMHAET OpPWUEHTHPOBATHCS Ha MPOIECCH, HCKIIOYUTEIHHO BAXKHOW CTAHOBUTCS POJb  BIIAJCIBIEB
WHTETPUPOBAHHBIX MEK(QYHKIIMOHAIBHBIX MPOIIECCOB, KACAIOIIUXCS MHOTHX (DYHKIIMOHANBHBIX oOnacteil. Kpome Toro, HoBas
napajurma JesTelIbHOCTH TPEANPHUATHS BBI3BIBACT MOSBICHHE OONBIIOT0 YHCIa MPOIECCOB YIPABJICHUS, paclpeleIeHHbIX 110
BCEMY TPEIIPUATHIO, a HE COCPEIOTOYCHHBIX B CIEIMATU3NPOBAHHBIX OPTaHM3AIMOHHBIX EAMHUIIAX: 3TO CHUCTEMBI Ka4eCTBa,
OrO/IKETHPOBaHMSI, MApKETHHTA U T.11. [109TOMY mocTaHOBKa OrO/KETHPOBAHHS KaK OPTaHU3alMOHHOH, a He TOJIbKO (PHHAHCOBON
3a/1a4¥l TPEeIoaraeT JeJIernpOBaHNe TIOJTHOMOYHH, T.€. BIACTH (C KOTOPOH Hellerko paccraroTcs). Ha Oonee HU3KHE ypOBHU
JIeIeETUPyeTCS OTBETCTBEHHOCTD 3a MPUHSATHE (PMHAHCOBBIX PEIICHUH: O 3aKIIFOYEHUH CHIEIKU-I0TOBOpa, 00 oIliare, O 3aKyIiKe,
0 CKHJIKaX W OTIyCKE B KPEIUT U T.M. DTO TMO3BOJISET YIPOCTUTH CBS3H MEXIY MOJPA3CICHUSIMH W CHU3UTH KOJIMYECTBO
YPOBHEH BEPTHKAILHOTO POXOXKSHHSI JOKYMEHTOB, T.€. SBJISETCS HEOOXOIUMBIM YCIOBUEM pPealTU3aIlui KIIAaCCHUECKOM CXEMBI
pevHXUHUPHUHTA. TakuMm o0pa3zoMm, MpolleccHas OPHEHTAIMsl BEJET K IMEpecTpOiKe OpraHW3allMOHHON CTPYKTYPHI, JelaeT
OpPraHM3AIMOHHYIO CTPYKTYpy KOMITAHMU Oojiee "TUIOCKOW", YTO HJUIIOCTPUPYET TECHYIO CBSI3b MEXIY 'BEPTHUKAILHBIM'"
ONMCAaHWEM OpraHu3alMK (KaK CTPYKTYpBl paclpelesieHHs OTBETCTBEHHOCTH, MOJHOMOYMH M B3aMMOOTHOLICHHH) U ee

"TOPU30HTAILHBIM" OTIMICAHUEM, KaK CHCTEMBI ITPOTIECCOB.

Jlekuus 9. buzHec-npoueccol 1 00cj1eJ0BAHUE IPEeANPUATHS.

[IporeccHple TMOTOKOBBIE MoOAETH. Mojaenu CTPYKTyp AaHHbBIX. [lomHas OusHec-monenb kommanuu. I11aGmoHBI
OpraHU3aIMMOHHOTO OM3HEC-MOJICITHPOBAHUS.

OcCHOBHBIE 3JIEMEHTbI MpoueCCHOro moaxoaa

B pamkax mporeccHOro moaxojaa io0oe MpenpusiTHE pacCMaTpUBAETCs Kak OM3HEC-CHCTeMa — CHUCTEMa,
KOTOpasi Mpe/CTaBIsieT cO00W CBsI3aHHOE MHOKECTBO OM3HEC-TIPOIECCOB, KOHEYHBIMU LIETSIMU KOTOPBIX SIBISETCS
BBIITYCK MPOIYKIIMH WU YCITYT.
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[Ton OGu3HEC-TIPOIIECCOM MOHMMAIOT COBOKYIMHOCTH PA3JIMYHBIX BHJIOB JESITEIBHOCTH, KOTOpPBIE CO3AIOT
pe3yabTaT, UMEIOINN IEHHOCTD IS ToTpeduTens. busHec-nporiecc — 370 nenovka padbot (hyHKIHIA), pe3yIbTaTOM
KOTOPOH SIBJISIETCSI KAKOW-JINOO MPOIYKT UM yCIyTa.

Kaxxnpiii 6u3Hec-npoiiecc UMeeT CBOU I'paHUIlbl (OApoOHee CM. JIEKIUH 6, 7) U POJIH.

B npouieccHOM 10AX0/1€ UCIOB3YIOTCS CIEAYIOIINE KIIFOUEBbIE POJIH:

Brnagenen nporecca — ueiaoBek, OTBEUAIOIINUN 32 X0 M PE3yJbTaThl mpoiecca B 1eoM. OH JOKEeH 3HaTh
OM3HEC-TIPOIIECC, CIETUTh 3a €ro BBHINOJHEHHEM M COBEPUICHCTBOBATH ero 3¢ dekruBHOCTh. Branenbsity Ou3Hec-
mporecca HeoOXoIMMO 00JIajaTh KOMMYHUKATUBHOCTBIO, SHTY3Ma3MOM, CIOCOOHOCTBIO BIUSATh HA JIOACH U
POU3BOIUTH U3MEHEHHUSL.

Jlupep xomaHnpl — pabOTHUK, OONANAIOUINI 3HAHUSIMH O OW3HEC-TIPOLECCe M HMMEIOLIUN MO3UTHBHBIE
JUYHBIEC KA4eCTBa.

KommynukaTop — pabOTHHK, OOydaroluii KOMaHIy pPa3IMYHBIM METoJaM paboThl, MOArOTaBIMBAIOIIMIA
COBMECTHO C JIUJIEPOM COBELIAHMS U aHAIM3UPYIOLIUM UX pe3ysbTar.

Koopaunatop mpouecca — pabOTHUK, OTBEYAIOIIMI 3a COIVIACOBaHHYIO padOTy Bcex 4dacTeil Ou3Heca u
oOecrieunBaroIIMi CBS3b C JApyrumMu OusHec-npoueccamu. KoopauHarop noikeH o0janaTh aIMUHUCTPATUBHBIMU
CIIOCOOHOCTSIMU M IOHUMAaHHEM CTPATETUYECKUX 1eIei MpeaAnpUsITHSI.

VYYacTHUKM KOMaHIbl — CHEIHAINCTHl PAa3MYHBIX yYPOBHEW HMEpapXuu. YYAaCTHUKH KOMAH[BI ITOYyYaroT
MNOJJIEPKKY U METOAMYECKoe oOecredeHre OT KOHCYJIbTaHTa U KOMMYHHMKATOpa, BMECTE C JHAEPOM IPOBOMASAT
MOJIEJIMPOBAaHHUE, aHAIM3 U OLIEHKY OM3HEec-IIpoLecca.

OpHMM U3 OCHOBHBIX AJIEMEHTOB IMPOLIECCHOTO MOAX0/a ABNseTcs koManaa. CyIecTByeT HECKOIbKO THIIOB
IPOLECCHBIX KOMAH/I!

CuryauMoHHasi KOMaHJIa — OOBIYHO pPa0OTaeT HA TMOCTOSHHOW OCHOBE M BBIMOJHSET MEPUOAMYECKU
MOBTOPSIONTYIOCS paboTYy.

BupryanbHasi KomaHaa — co3qaeTcs il pa3paboTKU HOBOTO MPOIYKTA WU YCIYTH.

CuTyallMOHHBbII MeHeIKep — BBHICOKOKBATH(HUIIMPOBAHHBIA CHEIHAIHNCT, CIIOCOOHBIA CaMOCTOSTEIHEHO
BBITIOJIHATH 110 90% oOBbema pador.

Baxxnoil 3amauell mpoleccCHOro noaxona sBisiercs (GOpMUPOBAHME MPOLECCHBIX KoMmaH[. IloaroroBka u
(dopMHpOBaHHE KOMaHbI BKIIIOUAET:

o y4eOHbIE KypCHI;

. MPAaKTUIECKUH TPEHUHT 110 OCBOSHHUIO METOA0B, METOAMK U JIP.;
. MICUXOJIOTMYECKOE TECTUPOBAHHUE;

) TECTUPOBaHHE pabO4YNX HABHIKOB.

JlocTHXKeHHE OIpeeIeHHONM COBOKYIHOCTH IieNieil 3a cueT BBIOJHEHHs OW3HEC-TIPOIIECCOB Ha3bIBAETCS
JlepeBoM Lietie. [lepeBo uenen uMeeT, Kak MpaBuiio, nepapxudeckuili Bua. Kaxaas 1neinb uMeeT CBOM BEC U KpUTEpUI
(KOTMYECTBEHHBIHN WM KAY€CTBEHHBIHN ) TOCTHKUMOCTH.

busnec-tiporieccsl peanusyroT OusHec-GpyHKIMH npeanpusTus. [lox OusHec-QyHKIMEH TOHUMAIOT BUJT
NeSITeAbHOCTH IpeanpusTHs. MHoxecTBO Ou3Hec-QyHKIUM MpeacTaBiaseT HEepapXU4ecKylo JAeKOMIO3HILIUIO
(GYHKIIMOHAIBHOU JAESITEbHOCTU U Ha3bIBaeTCs 1epeBOM (QYHKLIUH.

busHec-QpyHKIMU CBA3aHBl C TOKa3aTeIsIMM  JIEATENIBHOCTH MPEANpUATHs, OOpa3yoIlUMH JIEpPEBO
nokasareneil. Ha ocHoBaHMM moka3aTeneil CTpOUTCS chcTeMa IMoKaszareseil oleHKH 3 EeKTUBHOCTH BBIMOIHEHUS
npoleccoB. Branenblbl MPOIECCOB KOHTPOJMPYIOT CBOM OH3HEC-TIPOILECCHI € TMOMOUIbIO JIAHHOM CHUCTEMBbI
nokazateneir. Hanbonee oO0mmmu mokazarensiMu orieHKH () PEKTUBHOCTA OU3HEC-TIPOIECCOB SBIISIOTCS:

o KOJHMYECTBO MPOU3BOAMMON MPOAYKIMH 33JaHHOTO Ka4eCTBa 3a ONPEAEICHHBIN NHTEPBAJl BPEMEHU;
. KOJINYECTBO NOTPEOIISIEMOI TPOAYKIIH;
) JUTATETHFHOCTH BBITIOTHEHHUS TUIIOBBIX OTIEpaIfii U Ap.

Broigesenne u Kiaccu(puKanus Npoueccon

HpI/I IMPONECCCHOM OIMMCAHUU JOJIKHBI pEIIaTbCA, KAK MUHUMYM, JIBC 3aJla4u:

1. Unentuduramms Bcelt cuctembl "(QYHKIMOHAIBHBIX oOONacTell" W MPONECCOB KOMIAHMH U UX
B3aNMOCBS3€M.
2. Brinenenue "kimodeBEIX" HHTETPUPOBAHHBIX IMPOIIECCOB U UX ONMMCAHWE HA TIOTOKOBOM YPOBHE.

Kaxnas nesreabHOCTh KOMITAHUH Pealn3yeTcs Kak MPOoLecc, KOTOPBI UMEET CBOET0 MOTPEOUTEs: BHEILIHETO
— KJIMEHTa WIM BHYTPEHHEr0 — COTPYAHUKOB MJIM MOJPA3/EJIECHUs] KOMIAHUU, PEATU3YIOIUX APYTHe MPOLECCHI.
Ha cragum cucTeMHOro OnmmcaHusi MPOLIECCOB U BBIABISAETCS 3HAUYMMOCTb Ka)J0ro Ipoliecca — B TOM UHUCIE
IPOMCXOIUT OUYMILECHUE OT MAJIONIOHATHOM AesTesnbHOCTH. Ha 3TOM 3Tamne BIOMparoTcsl Kia4YeBblie MPoLecchl s
MIOTOKOBOT'O OMUCAHUs, KOTOPOE HEOOXOIMMO, HAIIPUMEP, JUIs CO3/1aHus HH(OPMAIIMOHHON CUCTEMBI IPEATIPUATHS.
HauOonee pacnipocTpaHeHs! ClieAyIOIINUE YE€ThIpEe BUa OU3HEC-TIPOLIECCOB!
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1. [Ipomneccel, cozparomue HanOOBIIYIO J0OaBICHHYIO CTOUMOCTh (SKOHOMHYECKYIO CTOMMOCTb, KOTOpast
olpeesaeTcs U3AEP’KKaMy KOMIIAHUU, OTHOCUMBIMH Ha MPOAYKIIHIO).

2. IIponeccel, co3naroliye HauOOIbIIYIO IEHHOCTh ISl KIIMEHTOB (MapKETHUHIOBYIO CTOMMOCTb 33 CUET
I depeHInauy TpOIyKIUH).

3. [Iponeccel ¢ HanboIee MHTEHCUBHBIM MEX3BEHHBIM B3aUMOJCHCTBIEM, CO3AIOIIIE TPAH3aKIIMOHHBIE
U3IEPIKKH.

4, [Iponeccel, onpeaenennsie cranaapramu MCO 9000, kak o6s3aTeNbHBIC K OMUCAHUIO MPH TOCTAHOBKE

CHUCTEMbI MCHCI’KMCHTA Ka4dyeCTBaA.
Bakneimmm marom rnpu CTpyKTypU3aluy JT000M KOMITAaHUY SBIISIETCS BbIAETICHHE U Kiaccuukaius O1u3Hec-
nporieccoB. Llenecoodpa3zHo OCHOBBIBATHCS Ha CIEAYIONIMX KJIACCAX MPOILIECCOB:

. OCHOBHBIE;
. MPOIIECCHI YITPABIICHHS,
o MPOILIECCHI O0SCTICUEHUS;
. COIYTCTBYIOIIIHE;

. BCIIOMOTATEJIbHBIC,

. MPOIIECCHI PA3BUTHSL.

PaccmoTpum Mojzenb 1eATenbHOCTH KOMIaHuM (puc. 5.2), Ipy ONMCAHUK KOTOPOM MCIIONB3YIOT MPOLECCH
yIpaBJIeHUs, OCHOBHbIE OM3HEC-TIPOLIECCHI U NPOLIECCHI 00eCIIeYEeHUSI.

OcHOBHBIE OHM3HEC-TIPOIIECCHI — ATO MPOIECCHl, OPUEHTHPOBAHHBIC HA TPOM3BOJCTBO TOBAPOB U YCIYT,
IPEeCTaBIAIOIINE [IEHHOCTD JJIsl KIIMEHTa U 00ecTIeYuBatoLIe OJyYeHHE J0X0a.

MpoUecchl YIPARTEHHA |-t—

{

OCHOBHEIE GHIHEC-TIPOLECTE
MocTapmuEn  He=  (IPeI0oCcTABIEHMA TPOTyKIIFE,

YComyT)

A

[Mpoueccrl obecreYe s

[MocTasmmEn

;

|

Puc. 5.2. YnpoieHnHas MOJIeNb 1eATeTbHOCTH KOMITAHUU

OcHOBHBIE TpoLiecChl 00pa3yroT ">KU3HEHHBIN HUKI" TpoayKIuKu Kommnanuu. Kputepusmu 3¢ dexkTHBHOCTH
TaKHX [IPOLIECCOB SABJISIOTCS 0OBIYHO Kaue€CTBO, TOYHOCTh U CBOEBPEMEHHOCTD BBITTOJIHEHUS KaXK10T0 3aKka3a. MHorue
HOTPEeOUTENN pacCCMaTPUBAIOT YBEIMUYEHUE KaueCcTBa KaK HEUTO 0ojiee BaKHOE, YeEM yMEHbIIIeHUE 1IeHbl. VICKyCHBII
poJiaBel] MOXKET MOJYYUTh 3aKa3 Ha BBIIOJIHEHUE paOOT B YCIOBUSAX KOHKYPEHIIMU C IPYIMMH (UpMaMH, OJTHAKO
TOJIbKO Ka4eCTBO TOBapa UJIM YCIyTH ONpeensieT B 00iblleil CTeneH!, TOBTOPUT JIM TOTPeOUTENh CBOM 3aKa3 y 3TOro
npojaBla eme pa3. Takux IpOLEcCOB, NMPU PAa3BUTON NEATEIbHOCTH KOMIAHHHM, MOXET ObITh MHOTO. Bce oHM
ONMCBHIBAIOTCSA IO IPOU3BOJACTBEHHO-KOMMEPYECKUM IIEMOYKaM: "TIIEpBUYHOE B3aMMOJIEHCTBHE C KIUEHTOM U
OTIpeieNIeHUe ero MoTpeOHOCTeW —peanu3anus 3ampoca (3asBKH, 3aKa3a, KOHTPAKTa M T.II.) —IIOCIEIPOJaXKHOE
COTIPOBOKACHHE 1 MOHUTOPUHT y10BJIeTBOpeHHs noTpedHocteil". [Ipouecc "peanuzanuu (3ampoca KJIMeHTa)" MOXeT
OBITH IEKOMITO3UPOBAH Ha CIEAYIOIINE MONPOLECCH — MPOLECCHl 00JIee HU3KOTO YPOBHS:

. pa3paboTka (IpOeKTHPOBAHHUE) MPOLYKIIHUH;

. 3aKyTiKa (TOBapOB, MAaTEPHAIIOB, KOMIUIEKTYIOLINX U3/ENN);

. TPaHCHOPTUPOBKA (3aKYIJICHHOTO);

. pasrpysKa, IpueMKa Ha CKJIaJ ¥ XpaHeHHUe (3aKyIICHHOTO);

. MIPOM3BOCTBO (CO CBOUM TEXHOJOTHYECKUM ITUKIOM M BHYTPEHHEH JIOTUCTHKOMN);

. MpUEMKa Ha CKJIaJ U XpaHeHHe (TOTOBOM MPOAYKIHH);

. OTrpy3Ka (KOHCEpBaLus U yIIaKOBKa, NOIPy3Ka, JOCTaBKa);

. MyCKO-HAJIA/IKa;

. OKa3zaHWe YCIyr (MPemyCMOTPEHHBIX KOHTPAKTOM Ha TOCTABKY WM HMEIOIINX CAMOCTOSTEIbHOE

3HAaYEHUE) U T.II.

OTH 3Tanbl MEMOYKH TaKXKe JOCTAaTOYHO CTaHAapTHHI (HampuMmep, B ctanmapre MCO pemakmum 1994 .
NPUBEJCHBI MHOTHE M3 3THUX IPOIECCOB B KayecTBE 00s3aTEIbHBIX M MOMISKAIIUX cepTudukanuu). [IpoBepuTs,
Kakue OM3HEC-1IETIOUKHU CYIIECTBYIOT Ha MPEANPUSTHH, MOKHO C IMOMOIIBIO MPOEKINH KaKJIOTO U3 BBIJIECICHHBIX
"OU3HECOB, MPOAYKIMU U yCIyr" Ha BBIIICYKAa3aHHBIN (CTaHIAPTHBIN) OMOIHMOTEUHBIN Ki1acCU()UKATOP )KU3HEHHOTO
WM YK€ MTPOU3BOJCTBEHHOTO [IUKJIA.

JUJ1st OIIEHKH ATAroB PabOTHI C JIFOOBIM IOKYMEHTOM MOKHO MCIIOJIb30BaTh TAKXKE aHaIU3 "’KU3HEHHOTO IIUKJIA
JTOKyMeHTA", KOTOPBIA MOXKET BBHITJISACTH CICTYIONAM 00pa3oM:

° npeaoCTaBJISICT UCXOAHBIC TAHHBIC,
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MMOITOTaBIUBACT, Pa3padaThIBacT;

3aIOJTHSICT;

KOPPEKTHUPYET;

oopmitsieT;

MOIMTUCHIBACT;

KOHTPOJIMPYET COOTBETCTBHE YCTAHOBICHHBIM TPEOOBAHUSIM;
BU3HPYET;

COrJIacyer;

YTBEPIKIACT;

aKIEeHTHpyeT (MPUHUMAET K CBEJCHHIO, NCTIOIB3YET);
XPaHUT;

CHHMAET KOIHIO.

31ech TOXKE MOXET OBITh NMPUMEHEHAa CBOS MAaTpHIla-TeHepaTop, KaK CPEICTBO IMPOBEPKH IOJHOTHI, —
uACHTU(DHUKAIVS [TUKIIA.

MOKHO TaK»e BOCIIOJIb30BaThCs pehepECHTHBIMU MOJICIISIMH JCSITSIbHOCTH aHAJIOTMYHBIX KOMITAHUH — OHHU
MOTYT COTIOCTaBJIATHCS C MPOIECCaMy KOHKYPEHTOB, JIUACPOB OTPACIH, & TAKIKE COBEPIIICHCTBOBATHCS.

[Tporiecchl yrpaBiieHHsI — 3TO MPOIECCHI, OXBATHIBAIOIINE BECh KOMIUICKC (DYHKIIUN YIPABJICHUS HA YPOBHE
KQXKI0ro OM3Hec-Tporecca u OM3HEC-CUCTEMBI B 11eJIOM. [Iporiecchl yrpaBeHHsI UMEIOT CBOCH II€TBI0 BRIPAOOTKY H
NPUHSATHE YIIPABICHUYECKOTO pellieHus. [laHHbIC YyIIpaBJIEHYECKUE PEIICHHS MOTYT IIPUHUMATHLCS OTHOCHTEIBHO BCEH
OpTaHMU3AIMH B IIEJIOM, OTJEIBHON (YHKIIMOHATHHON 00JaCTH WIIH OTACIBHBIX MPOIIECCOB, HAIPUMED:

CTpaTErMyecKoe YIpaBJIcHHUE;

OpraHHU3allMOHHOE IPOEKTUPOBAHUE (CTPYKTYpHU3aLH);
MapKeTHHT;

(hMHAHCOBO-3KOHOMHYECKOE YIPABJICHUE;

JIOTHCTUKA U OpraHU3aLus IPOLECCOB;

MEHEPKMEHT KauecTBa;

MEPCOHA.

Z[pyra;l BO3MOJKHAaA CUCTEMaTU3alus (l)yHK].[I/Ii/i YupaBJieHMs CBA3aHa C IOHATUEM YIIPABJICHYCCKOT'O IIUKJIA
)51 6a31/1pyeTC${ Ha IIATH HCXOIHBIX q)YHKHI/ISIX YOpaBJCHUA: INNIAHUPOBAHUC, OpraHu3alus, pacropAaaAuTCIbCTBO,
KOOpAuHanusd, KOHTPOJIb. Camas pacrpoCTpaHCHHAA OIIMOKAa — 3TO CMEILICHHUE ITUX IIPUHIIUIIOB.

I[J'If[ peamm3anuu MponeCCHOro OnrMcanrs UCKIOYUTCIIbHO BaXXHBIM ABJISICTCA TO, YTO Jr00as yhpaBJICHYCCKad
ACATCIIbHOCTD PA3BCPTHIBACTCA 110 TaK HA3BIBACMOMY "yl'[paBJ'IeH‘leCKOMy I_[I/IKJ'IyH, KOTOpLIP’I BKJIIOYAcCT:

cOop uHpopMaIuy;
BBIPA0OTKY pPEIICHUS;
peanu3aImio;

YYET;

KOHTPOJIb;

aHaJn3;
peryiupoBaHue.

HaanMep, HanboJIee YacTo BCTPCUHAIOIIHUECA BAPHUAHTBI ACTATIU3 AU

coop nHpOpMaITHH;

oTIpeJieNieHHe COCTaBa cCoOMpaeMoi HHPOPMAIHH;
ornpeneneHne GOopM OTYETHOCTH.

BBIPa0OTKA PEIICHYS;

aHaJIu3 ajbTePHATHB;

MMOITOTOBKA BAPUAHTOB PEIICHUS;

MIPUHSTHE PEIICHYS,

BBIPa0OTKA KPUTEPUEB OLIEHKH;

peanu3anms;

IJIAaHUPOBAHHUE;

OpTraHU3aIINS;

MOTHBauA,

KOOPIMHAIIHS;

KOHTPOJIb HCTIOJTHEHU S

Y4eT pe3yIbTaTOB;

CpaBHEHHE TI0 IPHUHSATHIM KPUTEPHSIM;

aHaJIN3

aHaJN3 JIOTOTHUTEIBHOW HHPOPMAITHIH;
JIMarHOCTHKA BO3MOXKHBIX PAYNH OTKIIOHEHHUIA;
peryJiupoBaHnmne
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o pETyIHPOBAaHUE Ha YPOBHE peain3anuu (BO3BpaT K 11.3);
o PEryJIMpOBaHUE Ha YPOBHE BHIPAOOTKH peleHus (Bo3BpaT K 11.1,2)
Kaxaplii U3 3TUX 3TanoB MMEET CBOMX XapaKTEPHBIX JJISI HETO UCHOJHHUTENEH — YNPaBJIEHIEB, KOTOPBIX
MOKHO OTHECTH K TPEM OCHOBHBIM KaTETOPUSIM:

. PYKOBOIUTENb (OTBETCTBEHHBIN 32 IPUHITUE U OPTAaHU3ALUIO BBIIIOJIHEHUS PEILICHHUN);
o CTHEeLUANCT-aHAJIMTHK (OTBETCTBEHHBIN 32 MIOATOTOBKY PEIICHHSI U aHANN3 OTKJIOHEHHH);
. TEXHUYECKUE UCIIOTHUTENH (cO0p nHOpMalNH, YIeT, KOMMYHHKALIUH).

CornacHo HEKOTOPBIM OJX0/1aM, B IIPOLeccax yIPaBICHUs BbLACISIOTCS 1Ba TUIIA IPOLIECCOB, OTHOCSIIUXCS,
COOTBETCTBEHHO, K JIBYM THIIAM MEHEKMEHTAa, YCIOBHO O0O3HAa4aeMbIM Kak "MEHEIKMEHT pecypcoB" U
"MEHEPKMEHT OpraHu3aiuu”, KOTopble OTIIMYA0TCs 0 00BEKTY yIpaBiieHUs], 0a30BbIM MOAEISAM U, YTO BayKHO IS
ONMCAaHUS MPOLIECCOB, — CBOMMHU YIPABJIEHUYECKUMHU LUKIaMu. Torza Mozaenb JeATENbHOCTH HpPEIIpUsITHS
CTaHOBHUTCS JABYXYPOBHEBOM (puc .5.3)

OPrAHHEILHE
[Mpeuece ¥NpaeIeHHa
PECYRCAME
[Mpouece npecd- IMpoaykuma \
Pecypesl [EIOBAHNY PECYPCOB - YCVTH

Puc. 5.3. JIByxypoBHEBasi MOJ€Nb JEATEIbHOCTH MPEATPUATUS
W3 310l MOJenu clieayeT, YTo cCaMy LUKJIbl PECYPCHOTO TNIAHUPOBAHUS HYXK/IAIOTCS B perjlaMeHTalul — TO
€CTh PECYpPCHOE YHPAaBIECHUE MOXKET OCYLIECTBIATHCS TOJIBKO IO CIIEHUATbHO Pa3pabOTaHHBIM OpraHU3alOHHBIM
perjJaMeHTaM.
B ocHoBe nmkJIa ynpabjieHUsl pecypcaMu JIKUT pacyeT WIM UMUTAMOHHOE MOJIETTUPOBAHUE U KOHTPOJIb
pe3yJIbTaTOB:

) BBIOOD (UJTH TIOTYYEeHHE OT CUCTEMBI BEPXHETO YPOBHS) LIEIEBOT'0 KPUTEPHSI OIIEHKH Ka4eCTBA PEIICHUS;
) cOop naoOpMaIHK 0 pecypcax MPEANPHUITHS WX BOZMOKHOCTSIX BHEIIIHEH CpElIbI;

. MIPOCUET BAPUAHTOB (C PA3TMYHBIMU MIPEIIOIOKEHUSIMU O BO3MOXKHBIX 3HaYEHHUSIX IapaMETPOB);

) BBIOOp ONTHMANILHOTO BapHaHTa — MPUHATHE PEIICHUs (= PEeCypCHOTO IIaHa);

o y4eT pe3yibTaToB (M OTYETHOCTD);

. CpaBHEHHE C IIPUHATHIM KPUTEPHEM OLIEHKH ( = KOHTPOJIb PE3YJIbTaTOB);

. aHaJIM3 TIPUYUH OTKJIOHEHUH U peryiIupoBaHue (Bo3Bpar K 1, 2 wiu 3).

B ocHOBe HMKJ/Ia OPraHU3AIMOHHOT0 MEHEIKMEHTa JIS)KUT CTPYKTYPHOE WJIH MTPOLIECCHOE MOJIETUPOBAaHUE
Y TIPOLIEAYPHBIN KOHTPOJIb!

. omnpejecHue coctaBa 3a7a4d (000C00ICHHBIX (YHKIIHIA, OTIepaliuii);

o BBIOOp HCIIONHUTENEH (- pacnpeieNieHne 30H U CTETIEHH OTBETCTBEHHOCTH);

o MPOEKTHUPOBaHUE MpoLeayp (IOCIIe0BATENBHOCTH U MOPSIIKA UCIIOTHEHNU);

) COTJIACOBaHME U YTBEP)KJAEHHE PEeTJaMeHTa MCIIOIHEHUS (- TIpoIiecca, TilaHa MEPOIIPHSITHI );
o OTYETHOCTH 00 UCIIOJHCHUH;

o KOHTPOJIb UCTIOJNIHEHHS (- IPOLEAYPHBIA KOHTPOIIB);

) aHaJIM3 TIPUYUH OTKJIOHEHUH U peryaupoBaHue (Bo3Bpar K 1, 2 uim 3).

TakuM 00pa3oMm, Ha ONMPENIEIICHHBIX Iarax JeKOMIIO3UINH MPESAPUATHIO HAJIO ONPEISIIUTh, KaKHe CTaJUN
YIPaBIEHYECKOTO IIUKJIA PEATH3YIOTCS IO KaXI0M U3 paHee BBIJCICHHBIX 3a/1a4 yIPaBICHHS. ITO MOKHO IIPOBEPHUTH
C TTIOMOTIBIO MaTPHIIBI-TEHEPATOPa, KOTOPAsk pacKiaJbIBaeT KOMIIOHCHTHI MEHEDKMEHTA 110 dTariaM yIpaBIeHISCKOTO
UK.

[Ipoueccel obecriedeHus — 3TO NPOLECCHI, MpeAHA3HAUCHHbIE ISl JKU3HEOOECIeUeHUs OCHOBHBIX H
COITYTCTBYIOIIUX TPOIECCOB U OPUEHTUPOBAHHBIC HA TOIIEPIKKY UX YHUBEPCATBHBIX CpeJCcTB. Hampumep, mporiecc
¢buHaHCOBOTO OOecmedeHus, mporecc oOecreueHus KaJapamu, IpoIecc OPUANYECKOT0 O00ECIeueHuss — 3TO
BTOpUYHBIEC Tporecchl. OHU CO3MAI0T U TOJACPKUBAIOT HEOOXOIUMBIC YCIOBHUS JJIsi BBIIIOJHEHUS OCHOBHBIX
byukuil 1 pynkuuit MeHemKMeHTa. KineHThl 0O6ecredrBaronfX IpoLeccOB HaXOATCS BHYTPU KOMITAHHUH.

Ha BepxHeMm ypoBHE HaeTanu3alliid MOXXHO BBIJCIUTH MPUMEPHO CIEAYIOIIME CTAHIAPTHBIE MPOIECCHI
o0ecrieyeHus:

. obecrieyeHne MpOU3BOJICTBA;
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. TEeX00CITy>)KHBaHUE ¥ PEMOHT 000PYI0BaHUS;

. oOecriedeHue TEII0IHEPTOpECypCamu;

) 00C/Ty’>KMBaHHE U PEMOHT 3JaHHI U COOPYIKEHHUH;
o TEXHOJIOTHYECKOE 00eceueHIE;

. METPOJIOTHYECKOE;

. TeXHHKa 0€30I1aCHOCTH;

. 9KOJIOTHYECKUI KOHTPOJIb U T.I1.

. o0ecrieyeHne yrpaBieHUs;

o nH(popMaITmoHHOE 00ecIIeUcHHE;

. obecrnedeHune TOKyMEHTO000POTa;

. KOMMYHHKAIMOHHOE 00eCIIeueHHE;

. IOpUIINIECKOe 00ecIieUeHuE;

. obOecneyenre 0€30IMaCHOCTH;

. MaTepHUaIbHO-TEXHUYECKOE 00CCIICUCHHE YIIPABIICHUS;
o XO3AHCTBEHHOE 00ecIIeueHHE;

. obecriedeHne KOMMYHAITBHBIME yCITYTaMu;

o TPAHCIIOPTHOE 0OCTYKUBAHKUE U T.II.

JUJIs KakJIoTO M3 BBIJCIICHHBIX BBINIC MOAMPOIIECCOB TAaKXKE CIEAYET OINPEACIUTh, KaKol OCHOBHON WIIH
yIpaBJICHYECKUN TPOIECC SBISIETCS TOTpeOuTeneM 3THX "BHyTpeHHHX" yciyr. s 3TOro CymiecTByrOT CBOM
MaTpHIbl-TeHepaTopel. VX MOKHO TOCTPOUTH OTIEIBHO [Jisi OCHOBHBIX mMpoleccoB (puc. 5.4) u mpoleccoB
ynpasienus (puc. 5.5).

KOMIMOHEHTHI MPOM3IBOOCTBEHHOIO
OBECITEYMEHHA

TexHonorndeckoe | TeXHHYECKDE FHEPIOPecY Pkl

Mol
g O E a2
ﬁg% ol EU3HEC-®YHKLUHWH
FC T (ObGecrieunBaloILIe )
E ] e asa
Men

Puc. 5.4. YnopoieHnHas MaTpuiia-reHepaTop o0ecneynBaromux ou3nec-QyHKIui
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Puc. 5.5. Marpuua-reneparop obecreunBaronx ousHec-QyHKIni
Pa30Ouenune naHHBIX MPOLIECCOB MPOU3BOIUTCS MO MHAMBUAYATbHBIM TEXHOJOTHYECKUM LierouykaM. MHorue
U3 00ECIeYnBAIOIUX IMPOIECCOB CTAaHAAPTHHI JUISI BCEX KOMIAHWMHA WM OIpPENENICHHBIX BHJIOB JEATEIHLHOCTH:
IPOMBIIIJICHHOCTh, TOPTOBJIA, IpPeAOoCTaBlIeHHe yciuyr u T.n. OnHaKko, Kak NMpaBWIo, JaHHBIM Kiacc (QyHKUUH B
MEHBIIIEH CTENeHu 'moaBepraerca’ NOTOKOBOMY IPOLIECCHOMY ONMCAHMIO. BOJBIIMHCTBO M3 HUX JIOCTaTOYHO
XOPOIIO PeraaMeHTUPYIOTCS JODKHOCTHBIMU M CIIEIUATIbHBIMU UHCTPYKIMSIMH.

PedepenTHas moaesb Ou3Hec-ponecca

B kxadecTBe OCHOBHOTO KapKaca, 0ObEAMHSIONIET0 U CUCTEMATH3UPYIOIIEro BCe 3HAHUS M0 OU3HEC-MOJIENH,
MOXXHO HCIIOIb30BaTh pedepeHTHyr0 Mojaenb. PedepeHTHas monenr — 310 mMoxaenb 3¢hdexkTuBHOTO OM3HEC-


http://www.intuit.ru/department/se/devis/5/3.html#image.5.4#image.5.4
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mpolecca, Co3qaHHas s NPeAIpUITAsS KOHKPETHOW OTpaciid, BHEAPEHHAs Ha MPAKTHKE W MpeaHa3HAUYCHHAsS IS
UCTIOJIB30BaHUsl TPU  pa3padoTKe/peopraHu3anuyd OW3HEC-TIPOIIECCOB Ha JpYyrux mnpeanpustusx. [lo cyrw,
pedepeHTHbIE MOJENU MPEICTaBISIOT COOOM STATOHHBIE CXEMbl OpraHM3allk Ou3Heca, pa3paOdOTaHHBIC IS
KOHKPETHBIX OU3HEC-TIPOIIECCOB HA OCHOBE PEaJbHOTO OIBITA BHEIPECHHUS B PA3JIMYHBIX KOMITAHUSX IO BCEMY MUY .
OHu BKITIOYAIOT B ce0sI MPOBEPEHHBIC HA TPAKTUKE MPOIEAYPHl U METO bl OpraHU3aIuu yIIpaBicHus. PedepeHTHbie
MOJICNIA TTO3BOJISIIOT MPEANPUATHIM HadaTh pa3pabOTKy COOCTBEHHBIX Mojeleld Ha 0a3e yke TOTOBOTO Habopa
(YHKUIHI ¥ TPOIIECCOB.

PedepenTtHast Monenbp Ou3HEC-TIporiecca MpeACTaBisieT cOO0W COBOKYITHOCTh JIOTHUECKU B3aUMOCBSI3aHHBIX
byakmuii. Jlns  kaxmol (yHKIUU yKa3bIBAeTCS HWCIOJIHUTENb, BXOJHBIE W BBIXOJHBIC JIOKYMEHTBI HIIH
nH(pOpMaAIMOHHBIE OOBEKTHI. neMeHThl ((QYHKIMH M JOKYMEHTBI) pedepeHTHOM Mojenu Ou3Hec-mpolecca
COJIEp’KaT CCBUIKM Ha COOTBeTCTBymoImMe o00vekThl MC, a Takke TOKyMEHTHI W JPYryl0 HWHGPOPMAIUIO
(TOJIb30BaTENLCKUE WHCTPYKIIMK, OTBETCTBEHHBIX Pa3pa0OTYMKOB), PACIOJOXKECHHYIO B PEMO3UTAPUU IPOEKTA.
Otcrona u Ha3BaHKWEe — pedepeHTHAsT MOJIENb (B TIEPEBOJIE C aHTIIMHCKOTO CChIJIOYHAS MOJIEINb).

IIpoBenenne nmpeanpoeKTHOr0 00C/eI0BAHUS NPeANPUSTHI

OOcnenoBanre MPENNPHUATHS SBISETCS BAXKHBIM M ONpEAeSoNIMM d3TanoM mnpoektupoBanus HC.
JmuTensHOCTh 00CIIeIOBaHMU OOBIYHO COCTaBIsieT 1-2 Henmenu. B TedeHHe 3TOro BpeMEHH CHCTEMHBIH aHAIMTUK
JOJKeH 00ce1oBaTh He Ooee 2-3 BUIOB JIEATENbHOCTH (Y4eT KaJpoB, OyXranrepus, epeBO3KU, MApKETUHT U Ap.).

COop wHpOpMAIUK ISl TIOCTPOCHHSI MOJIHOM OWU3HEC-MOJEIN OpraHU3allid YacTO CBOJUTCSA K WU3YYCHUIO
JIOKYMEHTHPOBAHHBIX WH(OPMALMOHHBIX MOTOKOB M (YHKIUI MOApAa3JeNeHU, a TakKe MPOU3BOAUTCS IMyTEM
MHTEPBbIOMPOBAHUS U AHKETUPOBAHUS.

K nauany pabot no oOcienoBaHHIO OpraHu3alus 0OBIYHO MPEJOCTABISAET KOMIUIEKT JOKYMEHTOB, B COCTaB
KOTOPOTO OOBIYHO BXOJIAT:

1. CBonHas nHpOpManus O AESITEIbHOCTH IPEAIIPUATHSL.
1. Wudopmamust 00  ynpaBieHYeCKOH, (UHAHCOBO-SKOHOMHUYECKOH, MPOU3BOJICTBEHHOM
JESITeTBbHOCTH TIPENTPUSITHSL.
2. Caeznenus 00 y4eTHOH MOJUTUKE U OTYETHOCTH.
2. Perynsapuslif JOKyMEHTOOOOPOT MPEAIPUATHS.
1. Peectp Bxosiielt nHGpopMaIuy.
2. Peectp BHyTpeHHe# nHbopMaIum.
3. Peectp ucxopsmeit napopmanuu.
3. Caeznenust 00 HHPOPMAITMOHHO—BBIYUCIUTENLHON HHPPACTPYKTYpE MPEIIPUSTHS.
4, Caenenust 00 OTBETCTBEHHBIX JIMLIAX.

Ta6anna 5.1. PEECTP BXO/JSIILEN HHO®OPMALIUU

(HanMeHOBaHME TTPEITPHUSATHS ) (HammenoBaHue XapakTepuCcTHKH 00pabOTKH JOKYMEHTOB
TIOApa3IeIICHNUs)
No | HaumenoBaHue u | Ko Otkyna Tpynoemkocts | IlepuonuyHocTs, Croco6
Ha3HAYeHHE JOKyMEHTa oOpabaTsiBaeT MOCTYTIaeT peritaMeHT TTOJTYICHUS

Ta6auua 5.2. PEECTP BHYTPEHHEW MTH®OPMAIIUU

(HammenoBaHMe TIPEITPUSITH ) (HanmenoBanue XapakTepucTUKH 00pabOTKH TOKYMEHTOB
oipa3esicHU )
Ne | HaumenoBanmue u | Ko Komy Tpymoemkxocts | IleprogudHOCTS, Cmoco6
Ha3HAuY€HUE JOKYMEHTA oOpabaTsiBaeT nepenaeT periamMeHT MOJTyYeHUS

Ta6anna 5.3. PEECTP UCXOJSILEN MHOOPMALIMU

(HammenoBaHue TIPEITPUATHA ) (HammenoBanue noapaszeiieHy XapaKTepUCTHKH 00pabOTKH JOKYMEHTOB
Ne HaumenoBanue n | Kro Kyna Tpynoemkocts | Ileppoguynocts, | CrocoO momydeHr
Ha3HauUCHHUE JOKYMEHTa o0OpabaTbiBaeT | MOCTYIAET periaMeHT

Crucku BOMPOCOB ISl MHTEPBHIOMPOBAHUS U AHKETHPOBAHMS COCTABJISIOTCS MO KaKIOMYy OOciIenyeMoMy
NOJIPa3/CIICHUIO U YTBEP)KIAIOTCSA PYKOBOAUTEIEM KOMIIAHUU. JTO JIENAETCS C LIEIIBIO:
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. MPeJOTBPAIICHHUs JOCTyMa K KOHPHUISHINAIbHON HH(OpMaLny;

) YCHJICHUS TIeJIEBOV HANIPAaBJIEHHOCTH 00CITIeI0BaHMNS;

) MUHUMH3AIIH OTBICYCHHUS COTPYTHUKOB MPEANPHUITHI OT BHITOTHEHHS JOHDKHOCTHBIX 00S3aHHOCTEH.
OOu1mii mepedeHpb BOMPOCOB (C UX MOCIEAYIONIeH AeTaln3anneil) BKIII0YaeT CIeAYIOMINEe TyHKTHI:

. OCHOBHBIE 33]]a91 TIOpa3IeICHU;

o coOupaemMasi U peructpupyemMas HGOopMaIlws;

. OTYETHOCTb;

. B3aMIMOZCHCTBHE C IPYTHUMH TOIpa3ACTICHISIMI.
AHKeTBI ISl PYKOBOAMTEIeH U CHeIHAJUCTOB MOTYT COJIEPKaTh CJICAYIOIIUE BOIPOCHI:

. KakoBbl (¢ mo3uumii Bamiero mopasfeicHus) NOJDKHBI ObITh LENH CO3JaHUs HHTETPUPOBAHHOMN
CHCTEMBI YIIPaBIECHUS MPEATIPUSITHEM ?

. Oprasu3aioHHast CTPYKTypa MoApa3aeeHIs.

o 3amaun moapasieneHus.

) ITocnenoBarenbHOCTh JEHCTBUM HPH BBIIOJHEHUH 3a/1a4.

o C KakuMH THIIaMU BHEIIHWX OpraHu3anuil (0aHK, 3aKa3uWK, MOCTABIIMK M T.I.) B3aNMOIEHCTBYET
noJipa3ziciicHUe U Kakoi nHpopmMalneii 0OMeHHUBaeTCs?

o KakuMm cripaBOYHBIM MaTepuaioM BbI MTOJb3yeTeCh?

o CKonpKO BpeMEHHU (B MHHYTax) BBl TpaTUTe Ha WCIOJIHEHHWE OCHOBHBIX omeparuii? Ha kakume matTer

NpUXOAATCS "MHMKOBbIE HArpy3ku'"? (IEpHOAMYHOCTH B MECSI, KBapTasl, roj W T.A.) TeXHHUYECKOE OCHAIICHHUE
nosipasaeneHus (KOMIbIOTEPHI, C€Th, MOJIEM U T.I.). Mcmonb3yemble MPOrpaMMHBIE MPOIYKTHI ISl aBTOMATHU3aLUU
OM3HEC-TIPOIIECCOB.

. Kakue oT4eTsl 1 Kak 4yacTo Bl TOTOBUTE JUTsI pyKoBoCcTBA? KiTroueBble CieanyucThl MOApa3IeliCHus,
CIOCOOHBIE OTBETUTH Ha JFOOBIE BOMIPOCHI 10 OM3HEC-TpoIieccaM, MPUMEHSEMBIM B TOpa3IelICHHU.

. XapaKTepUCTHKH yJaICHHBIX O0OBbEKTOB yIPaBICHHS.

o JlokyMeHTO000pOT Ha paboyem MecTe.

CobOpannbie TakuM 00pa3oM JaHHBIC, KaK NPaBUJIO, HE OXBATHIBAIOT BCEX CYIIECTBEHHBIX CTOPOH
OpPraHU3aIMOHHON AESITeTbHOCTU U 00JIaJal0T BHICOKOW CTENEHbI0 CyOBheKTUBHOCTU. M camoe TrliaBHOE, 4TO TaKOTO
pona oOClieZIOBaHHS HE BBISBISIOT YCTOWYUBBIX (PAKTOPOB, CBS3AHHBIX CO CHCHH(PHUSCKUMU OCOOCHHOCTSIMH
OpraHM3aly, BO3JEHCTBOBATH HA KOTOPHIE MOXXHO HMCKIIOYUTEIHHO MeToAaMH (DYHKIHMOHAIBHON HACTpONKH
OPTraHU3AIMOHHON CUCTEMBI.

AHanu3 OINpOCOB PYKOBOIUTENEH OOCIEeIyeMbIX OpraHH3aluii W NPEeANpUSTUNA TOKa3bIBa€T, UYTO HUX
MIPEICTABJICHHS O CTPYKTYpE OpTraHU3aIlii, OOIUX U JIOKAJTBHBIX IEeNsIX (YHKIIMOHUPOBAHUS, 3aa4ax U QyHKIUIX
noJipa3ieNieHuH, a TaKkKe MOJYMHEHHOCTH PabOTHIUKOB MHOTIa UMEIOT TPOTUBOPEUHBEINA XapakTep. Kpome Toro, atu
MIPEICTABJICHHS TOYaC PacXoaTcs ¢ OPHUIUATIBLHO JNCKIAPUPYEMBIMU LETSIMUA W TIPaBUJIAMHU WM MPOTHBOpPEYAT
(bakTUYECKOU NESTEIBHOCTH.

Ecnu ctpyktypy nH(GOpPMaIMOHHBIX TOTOKOB MOXXHO BBISIBUTH 10 00pasiiaM JTOKYMEHTOB U KOH(PUTYpaIUsIM
KOMIBIOTEPHBIX CETeH M 0a3 NaHHBIX, TO CTPYKTypa pealbHBIX MUKPOIPOIIECCOB, OCYIIECTBISIEMBIX IEPCOHATIOM B
WH()OPMAIMOHHBIX KOHTAKTax (B 3HAUYUTEITHLHON Mepe HEIOKYMEHTHUPOBAHHBIX) OCTAETCsl HeM3BeCTHOU. OTBETHI Ha
9TH BOIIPOCHI MOXKET 1aTh CTPYKTYPHO-PYHKIMOHAIbHAS JUATHOCTHKA, OCHOBAaHHAS HA METOJIaX CIUIOIIHOMN (MM
BBEIOOpPOUYHOI ) oTorpaduu pabodero BpeMeHu rnepcoHaa. L{eiap 1narHoCcTuKu — MoTydeHue JOCTOBEPHOTO 3HAHUS
00 OpraHu3aIyy U OPraHU3alMOHHBIX OTHOLIEHUX €€ (PYyHKIIMOHAIBHBIX JJIEMEHTOB. B CBS3M ¢ 3TUM K Ba)KHEUIIIUM
3a1a4aM (QYHKITMOHATBHOW JUATHOCTUKHU OPTaHU3aAIMOHHBIX CTPYKTYP OTHOCSTCS:

o Kkjaccuukanyg cyobekToB (yHKIMOHUPOBAaHHUS (KaTeropuil v rpymni pabOTHUKOB);

. KJaccu(uKalms 3JIEMEHTOB npolecca QyHKIMOHUPOBAHUS (IEHCTBUH, IPOLEAYD);

) KiaccuuKaIys HarpaBleHHH (pemaeMbIx mpodiieM), nejieid GyHKIMOHUPOBaHHUS;

. KJ1accu(UKaIMs 3IEMEHTOB HH(POPMAIIIOHHBIX IOTOKOB;

. poBeeHNe 00CIIeI0BaHNs ACATEILHOCTH NIEPCOHANIA OpTraHu3aLuHy;

. WCCIIeIOBaHNE paciipesesieHus (110 BpeMEHH U YaCTOTE) OPraHU3allMOHHBIX XapaKTEPUCTHK: POy,

KOHTaKTOB TIepCOHAJIa, HAMPABIICHUH JISSATEIBHOCTH, DJIEMEHTOB MH()OPMAIIMOHHBIX MOTOKOB — IO OTACIBHOCTH U B
KOMOMHANIUsAX JAPYr C APYIOM IO KaTeropusiM pabOTHUKOB, BUAAM MpPOLEAYp M HX HaIlpaBJeHHUsSM (COTJIACHO
pe3ynbTaTaM 1 JIOTHKE WCCIIEIOBAHUN);

. BBISIBIICHHE PealibHOM CTPYKTYPhI QYHKIIMOHATBHBIX, THQOPMAIIHOHHBIX, HEPAPXUIECKUX, BDEMEHHBIX,
MPOOJIEMHBIX OTHOIICHUN MEXTy PYKOBOJUTEISIMH, COTPYIHUKAMH U TIO{PA3ICICHUSIMU;

o YCTaHOBJICHUE CTPYKTYPBl pachpeielicHus padodero BpeMEHU pPYKOBOAWTEICH W TepCOHaNa
OTHOCHUTEIHHO (PYHKITHI, MpoOIeM U TieNIel OpraHu3aIimy;

o BBISIBJICHC OCHOBHBIX TEXHOJIOTUN ()YHKIIMOHUPOBAHMS OpraHu3anuy (HH(OOPMAIMOHHEIX POIIECCOB,
BKIIFOYAs ¥ HEJOKYMEHTHPOBAHHBIC), UX IICJICNIONaraHus B CPAaBHEHHH C JICKJIAPUPYESMBIMH LIEISIMA OpTaHU3aIIHY;

. BBISIBIICHHE OJHOPOJHBIX 10 crHenupuKe JesTeNbHOCTH, IICNICBOW OpUECHTAIlMA W  pPealbHON

MOJJTYMHEHHOCTH TPy pAOOTHUKOB, (GOPMHUPOBAHUE PEaTBHOM MOJICITH OPraHU3aIlHOHHOM CTPYKTYPhI U CPABHEHHE €€
C JIEKJIapupyeMOii;



103

° OIMPCACICHNUC NTPUYIHNH PACCOTTIaCOBAHUA ,Z[eKJ'IappreMOﬁ n peaJ'ILHOf/i CTPYKTYPbI OpTraHU3allUOHHBIX

OTHOLLUEHUH.

CmutomiHol "doTorpaduei”" pabodero BpeMEeHH Ha3bIBACTCS HeNMpepbiBHOE HAOJII0eHHe U PerucTpamus
XapaKTepUCTUK Pa0OTHUKOB B mpouecce (pYHKIMOHUPOBAHMS B TeuyeHHe Bcero padouero aus. [Ipu stom
WUHIUIUPYEMbIC MapaMeTphl MOCIEI0BATEIbHO BHOCATCS B 3apaHee 3aroTOBJIICHHYIO pabouyro Tabmuiy. Hioke
npezcrasieHa ¢popma padoueil TabJIMIbl CHCTEMHOT'O aHAJUTHKA;
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Cpazy 1O OKOHYAaHWUU TMPOLEAYPhl OOCIEIOBaHHWS TaOJMIA TOMOJHACTCS JIOTOJHUTEIbHBIMH
XapaKTEPUCTUKAMH: TEXHOJIOTHYECKasl BETBb, CUCTEeMHAas (PYHKIIHS, PEIMET, aCTIEKT, SMOIIMOHAJIbHBIN (HOH | JIp.

YacTh mokasareniei, Te, 4To MOMEUSHBI 3BE3/J0UKOH, 3alOTHSIOTCS B Ipoliecce 00cIeI0BaHusl, OCTAIbHBIEC —
nociie. CoaeprkaHue 3anucei ciaeayoliee:

) HoMep (TI0 TTOPSAKY);

. areHT (IOJHKHOCTH 00cIeayeMoro paboTHHKA);

. BpeMsi, B TEUEHHE KOTOPOTO BBIIIOIHSUIACH POLIETYPa;

. nporenypa (HaMMEHOBaHUE COJICP)KAaHUSI COBOKYMHOCTH 3JEMEHTAPHBIX JEHCTBUHA, OOBEAMHEHHBIX
OOITHOCTHIO pelraeMoil YaCTHOH 3a/1a4n);

. cojiepkaHue (CyTh IPOIELypPhl, KOTOpas TOJKHA OBITH KIacCH(UIIMPOBAHA);

. nHpopMalus (HanpasieHHE IBMKCHUS HHYOPMAIIUU MEXKILy ar€HTOM M KOHTParceHTOM);

. WHUIMAaTHBRA (MHULIMATOp Havyasla BHIMIOJIHEHNUS JaHHOM MPOLEeaAyphl);

o KOHTPAareHT (JIOJDKHOCTh pa0OTHUKA, KOTOPBIH HAXOAUTCS C OOCIEAYEMBIM B KOHTAKTE);

. OTHOLICHUE (OTpaxkaromas CyOOpIMHALIMIO areHTa U KOHTpareHTta (Gopma B3auMOJICHCTBUS B JaHHOMH
nporenype);

. rpo0iieMa (CIIOBECHAsI XapaKTePUCTHKA PEIIaeMoi poOIIeMbl).

Pe3yabTaThl NpeanpoeKTHOTO 00C/1e10BaAHNS

PesynbraToMm nmpeanpoekTHoro oocnenoBanus spisercs "OTder 00 sKcnpecc-00ciaeI0BaHuU IpeanpusTs”,

CTPYKTYypa KOTOPOI'O MPUBEJEHA HUXKE.
KpaTkoe cxemaTHuHOE OMUCaHUE OM3HEC-TIPOLIECCOB!

o yIIpaBJICHUE 3aKyIIKAMH U 3aI1aCAMU;
o YIIPaBJICHHUE IIPOU3BOACTBOM;
o YIIPaBJICHHUE NIPOJAKAMU;
o ynpasiieHHe (PUHAHCOBBIMH PECYpPCaMHU.
2. OcHOBHBIE TPeOOBaHUSI U IPHOPUTETHI ABTOMATH3AIINH.
3. OneHka HEOOXOAMMBIX [T 0OECTICUEHHS] IPOEKTa PECYPCOB 3aKaA3UHKA.
4. OrneHka BO3MOYKHOCTH aBTOMAaTH3aLMH, TPEJIOAKEHHS 110 CO3JaHUI0 aBTOMaTU3UPOBAHHON CUCTEMEI C

OLICHKO} MPUMEPHBIX CPOKOB U CTOUMOCTH.
JIOKyMEHTBI, BXO/AIIME B OTYET 00 00CIIeI0BaHUU, MOTYT OBITh ITPEJICTABICHBI B BUJE TEKCTOBOTO OMMCAHUS
WM Ta0JuL, mpuMepHasi popma KOTOPbIX IPUBEACHA HUXKE.

No B-I1 HanmenoBanue OusHec-miporecca
1. [Iponaxwu: ceTh, ont

2. [Tman 3aKymok

3. Pa3memenme 3aka3a Ha MPOU3BOACTBO
4, [Ipou3BOACTBO COOCTBEHHOE

5. 3aKymKa ChIpbs

6. [TnaTexu

7. Hpyrue

Onepanun Ou3Hec-npouecca
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Omneparus | Mcnomaurens | Kak Bxopsmme mokyMeHTH (IOKyMEHTHI- | Mcxonmamuii MOKyMEHT (COCTaBIISIEMBIi
4acTo OCHOBaHUS) JIOKYMEHT)

Onucanue 10KyMeHTOB OM3Hec-Iponecca
CocTaBsseMbIi HOKYMCHT Onepauml Kro cocraBiser | Kak I[OKYMGHTI)I'OCHOBaHI/IH

(ucxomsAmmii JOKYMEHT) (MCTIOITHUTEITH ) qacTo (BXOmsImye TOKyMEHTHI)

HpOBeI[eHI/IC MMPEAIIPOCKTHOI'O O6CJ'I€I[OBaHI/I$I IMO3BOJIACT PCHIUTH CIICAYIOIIUEC 3adaun:

. MpeIBapUTEIILHOE BhISIBIICHUE TPEOOBaHUI K OyyIiel cucreme;

. OTIpeJIeICHUE CTPYKTYPhl OpraHu3aIliig;

. OTIpe/IeTICHHE MePEeYHs MeJeBhIX (YHKIUNA OpTaHNu3alliy;

. aHaJIM3 pacnpeneicHus QyHKIUHA 0 MOAPAa3CIICHUSIM H COTPYTHUKAM;

o BBISIBJICHUC (DYHKIIMOHAJIBHBIX B3aMMOJICHCTBUNA MEKIY THOAPA3JCICHUIMH, WHHOPMAITHOHHBIX
MMOTOKOB BHYTPH TOIpa3/IeTIeHI U MKy HUMH, BHEIITHUX HH(POPMAIIMOHHBIX BO3ICHCTBHIA;

. aHaJIN3 CYMIECTBYIONIUX CPEJCTB aBTOMATH3AIMH OPTaHN3aIlNH.

WNudopmanus, momydeHHass B pe3yJbTaTe MPEANPOCKTHOTO OOCIEAOBAHUS, AHATU3UPYETCS C ITOMOIIBIO
METOJIOB CTPYKTYPHOTO W/WiM OOBEKTHOTO aHallM3a, O KOTOPHIX OyAeT CKa3aHO HHUXKE, W HCIOIb3YeTCs Ui
MIOCTPOEHUS MOJICIICH NESATEIbHOCTA OpraHu3auuu. MojJenb opraHu3aluy MpearnoaaraeT moCTpOEHUE IBYX BUIOB
MOJIEJIEN

. MOJieH "KaK eCTh", OTpaKalollei CYIIECTBYIOIIEE HAa MOMEHT OOCJICIOBaHMS IOJIOKECHUE NI B
OpTraHM3aIN{ ¥ TIO3BOJISIONICH MOHATh, KAKIM 00pa30oM (QYHKIIMOHUPYET JaHHAS OpTaHHU3aIHsl, & TAKXKE BBISIBUTH Y3KHE
MecTa U chOPMYITUPOBATH MIPEATIOKEHHS 10 YITYUIIECHHTO;

. Mojaenu "Kak JIOJDKHO OBITh", OTpaXKarolled TNpPEACTaBICHHE O HOBBIX TEXHOJIOTHUAX pPadOThI
opranm3anmu. Kaxnas w3 Moneieil BKIOYaeT B ce0s MOJMHYI (DYHKIMOHAIBHYIO U MH()OPMAIMOHHYI) MOJCIH
JIESTEeIbHOCTH OpTaHW3allii, a TaKKe MOJIENb, OIMCHIBAIOIIYI0 NWHAMHUKY IIOBEIEHHUS OpraHu3amuu (B clydae
HEO0OXOAMMOCTH).

Jleknus 10. MeT01010ruu MOIEJIUPOBAHNA NPEIMETHON 001aCTH

CTpyKkTypHasi MoeJIb NIPeMETHOM 00J1acTH

B ocnoBe npoextupoBanuss C nexuT moaenupoBanue npeaMerHoil obmactu. (s Toro 4ToObl MOTYYUTh
a/IeKBaTHBINA mpeaMeTHON obnactu npoekT MC B Buae cucTEMBbl PaBUIBHO pabOTAIOIIUX IPOTrpaMM, HEOOX0AUMO
UMETh LIEJOCTHOE, CHCTEMHOE MpPEJICTABICHUE MOJENH, KOTOPOE OTPa)KaeT BCE AacCMeKThl (PYHKIMOHUPOBAHUS
Oyaymelt nHpopManMOHHON cucTeMbl. [Ipu 3TOM Mox MOAENBIO MPEIMETHOM O00JIACTH MOHMMAETCSl HEKOTOpas
CUCTEMa, UMUTHUPYIOLIAsl CTPYKTYpY WU (QYHKIIMOHUPOBAHHME UCCIETyeMON MpeIMeTHOW 00JacTH U OTBEYaroias
OCHOBHOMY Tpe0OOBaHUIO — OBITh aJIeKBAaTHOM 3TON 00IacTH.

[IpenBapuTenbHOE MOJAEIUPOBAHKE MPEAMETHOM 00J1aCTH O3BOJIIET COKPATUTh BPEMsSI M CPOKH MPOBEACHUS
IPOEKTHUPOBOYHBIX PabOT M TOJAy4YUTh Oosiee 3((EKTUBHBIM M KauyeCTBEHHBIH NPOEKT. be3 mpoBeneHus
MOJIEJIUPOBAHMS TPEIMETHOM 001aCTH BETMKA BEPOATHOCTD JIOMYIIEHUS OOJIBIIOT0 KOJINYECTBA OMIMOOK B PELLICHUN
CTPATETUYECKUX BOIIPOCOB, NMPUBOAAIIMX K DKOHOMHYECKMM IOTEPSM U BBICOKMM 3aTpaTaM Ha IOCIELYyIOLIee
NIEPENPOCKTUPOBAaHUE CHUCTEMBI. BcnenctBue 53TOro Bce COBPEMEHHBIE TEXHONOrMM npoexktupoBanus HC
OCHOBBIBAIOTCS HA UCIIOJIb30BAHUH METOI0JIOTHH MOJECIIMPOBAHUS MTPEIMETHON 00JIaCTH.

K MonensaM npeaMeTHsIX o0acTell NpeaAbsBISAIOTCS CIEAyOLe TPeOOBaHU:

L (l)OpMaJ'II/BaLII/IH, 06€CHG‘{I/IBEIIOH_IEIH OAHO3HAYHOC OMMMCAHUC CTPYKTYPhI HpeZ[MCTHOﬁ 06J'IaCTI/I;
L IIOHATHOCTb [OJI 3aKa34MKOB H pa3pa60T‘-II/IKOB Ha OCHOBC IIPUMCHCHUA Fpa(l)I/I‘leCKI/IX CpCACTB

OTOOpaKECHHS MOJICITH;
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o pean3yeMoCTh, MOIpa3yMeBaoIasl HaJTHIUe CPEICTB (PU3MUECKON peaTn3allii MOJIEH PEAMETHOM
o6nactu B MIC;
. obOecrnieueHne OIEHKH 3(PPEKTUBHOCTH peaau3allii MOJCINA MPEAMETHOW O00JaCTH Ha OCHOBE

OMPEACIICHHBIX METOJ0B U BBIYHCIISICMbBIX MokKa3artejieil.

Jlns peanu3anvy TEpEYrCIIeHHBIX TpeOOBaHMI, KaK MPaBUJIO, CTPOUTCS CHCTeMa Mojeteil, KoTopas
OTpa)KaeT CTPYKTYPHBIN U OLIEHOYHBIN acleKThl ()YHKIIMOHUPOBAHUS MPEAMETHON 00JIaCTH.

CTpYyKTYpHBI# aCIeKT MPEANOIaracT oCTPOEHUE:

. O00BEKTHOW CTPYKTYPHI, OTPAXKAIOIICH COCTAB B3aMMOJICHCTBYIOIINX B TPOIECCAX MATEPUATBHBIX U
MHQOPMAaIIMOHHBIX 00BEKTOB MPEIMETHON 00acTy;

o (hYHKITMOHATBHOMN CTPYKTYPHI, OTPaXKAIOIIEH B3aMOCBS3b (DYHKIHH (IEHCTBHIA) 1O TPeoOpa30BaHHIO
00BEKTOB B IMpOIIECCax;

. CTPYKTYpBI YIpaBJieHUs, OTpaxkaiouleldd coObITMS W OW3Hec-TpaBHia, KOTOpPBIE BO3ACHUCTBYIOT Ha
BBINIOJTHEHUE TTPOLIECCOB,;

. OpPTaHW3aIlMOHHOW  CTPYKTYpPBI, OTpaXkarolmied B3aWMOJICHCTBUE OPraHM3alMOHHBIX  CJHHUIL
OPEANPUITHS U IEpCOHAlIa B Ipoleccax;

. TEXHUYECKOW CTPYKTYpBI, OMUCHIBAIOMICH TOTOJOTHIO PACTIONIOKEHHS W CIOCOOBI KOMMYHUKAIHN

KOMIIJIEKCa TEXHUYCCKUX CPEACTB.

Jlis oTOOpakeHusi CTPYKTYPHOIO acHeKkTa Mojesell mpeaMeTHBIX o0jacTeli B OCHOBHOM HCIIOJIb3YIOTCS
rpadu4ecKrue MeTO/Ibl, KOTOPBIE JOJDKHBI TapAaHTUPOBATh MPECTaBlIeHHEe WH(POPMAIIMA O KOMIOHEHTAX CHCTEMBI.
I'nmaBHOe TpeOoBaHME K IpaMuecKUM METOJlaM JIOKYMEHTHPOBaHUs — MpocToTa. I'paduyeckre METOAb! TOJIKHbBI
o0OecnieunBaTh BO3MOXHOCTh CTPYKTYPHOM JEKOMIO3MLIMU CHEU(PUKALUNA CHUCTEMbl C MAaKCHMaJbHOW CTEIEHBIO
JETAIN3ALMN U COIVIACOBAaHUH OIMCAHUI Ha CMEXHBIX YPOBHAX JIEKOMIIO3ULIMH.

C MopnenupoBaHHEM HETOCPEICTBEHHO CBs3aHa NpoOjeMa BbIOOpa fA3BIKA IPEICTABICHUS MPOEKTHBIX
pELICHUH, MMO3BOJISIOIEr0 KaK MOKHO OOJIbllle MpHBIIEKaTh OYyAyIIMX IOJb30BaTENEl CUCTEMBI K €€ pa3paboTKe.
SI3BIK MOJENTMPOBAHUS — 3TO HOTAIMS, B OCHOBHOM TpaduuecKas, KOTopas HCIOJIb3yeTCs U OMUCAHUS TPOEKTOB.
Horanus npencrasiser co0oif COBOKYIHOCTb I'papuuecKux 00bEeKTOB, HCIOIb3YeMBbIX B Mojienu. Hotanus siBiseTcs
CHHTAaKCUCOM $3bIKa MOJEIMPOBAHUA. SI3BIK MOJIEIMPOBAHMS, C OJHOW CTOPOHBI, JIOJDKEH J€aTh pEeUICHUs
IIPOCKTUPOBILUKOB MOHATHBIMU I10JIb30BATEI0, C APYIOW CTOPOHBI, IPEIOCTABIATh NPOECKTUPOBIIUKAM CPEICTBA
JIOCTaTOYHO (POPMATM30BAHHOIO U OJJHO3HAUHOTO ONpeAENCHHUS IPOEKTHHIX PEIICHUH, MOANIEKAIUX peaTn3aliui B
BUJI€ IPOTPAMMHBIX KOMITJIEKCOB, 00pa3yIOIIKX LEIOCTHYIO CUCTEMY IPOrPaMMHOTO 00€CTIeUeHHMS.

I'padnueckoe n3o0pakeHne HEPEIKO OKa3bIBaeTCsl Hanbosee eMKoil (opMoil mpeacTaBieHus HHOPMaIUK.
[Ipn 5TOM NPOEKTHPOBIIMKHU JIOJKHBI YUYUTHIBaTh, YTO TIpa@UuecKHe MEeTOJbl JOKYMEHTHPOBAHMUSI HE MOTYT
HOJTHOCTBIO OOECTEeYUTh JIEKOMIIO3UIMI0 MPOEKTHBIX PEIIEHUH OT MOCTAaHOBKM 3a/laud IMPOEKTUPOBAHMS JI0
peanuzanuu nporpamm OBM. TpynHOCTH BO3HHKAIOT TpPH TEPEXO0A€ OT dTarna aHajdu3a CHUCTEMbl K JTamy
IPOEKTHUPOBAHUSA U B OCOOCHHOCTHU K MPOTrPaMMHUPOBAHHUIO.

['maBHBII KpUTepHil aJeKBATHOCTH CTPYKTYPHOH MoOJeJM NpeIMETHOW o0JacTh 3aKiloyaeTcsl B
(byHKIMOHAIBHOH MosHOTE pa3zpabaTsiBaemoit MC.

OuneHoYHBIE acTIeKThl MOJEINPOBAHUS IPEIMETHON 00JIaCTH CBsI3aHbI C pa3padbaThIBaeMbIMU MOKa3aTENIMU
3¢ (EeKTUBHOCTH aBTOMATU3UPYEMBIX MTPOLIECCOB, K KOTOPBIM OTHOCSTCS:

) BpEMS peIIeHNs 33]1ad;

) CTOMMOCTHBIE 3aTpaThl Ha 00pabOTKy JaHHBIX;

o HaJIEXKHOCTD IIPOLIECCOB;

o KOCBEHHBIE TNOKa3aTesn 3PQEeKTUBHOCTH, TaKkue, Kak 0OBeMbl MPOU3BOJCTBA, MPOU3BOIUTEIHHOCTh

Tpyaa, 000paurBaeMOCTh KaluTana, peHTadeIbHOCTD | T.JI.

Jns  pacdyera mokazaTteneil >(QQEKTUBHOCTH, KakK MpPaBWIIO, MHCHOIb3YIOTCA CTATHUECKHUE METO/IbI
byHKIIMOHaIBHO-cTOUMOCTHOTO aHanu3a (ABC) u nuHamuyeckre MeTo 1bl UMUTAllMOHHOT'O MOJIEIUPOBAHUS.

B ocHoBe pa3nu4HBIX METOJOJOTHIM MoAenupoBaHus mpeaMeTHol obmactu MC nexar NpUHIMIIEI
MOCJIeI0BAaTENbHON JleTalnu3alMi a0CTpaKkTHBIX KaTeropuil. OOBIYHO MOJENTH CTPOSATCS Ha TPeX YpPOBHAX: Ha
BHEIIIHEM ypOBHE (ompeaeaeHUH TPeOOBaHMUIi), HA KOHIIENITYyaJbHOM ypoBHE (cnmeuupukanuu TpedGoBaHMil) 1
BHYTpEHHEM YypoBHe (peajm3anuu TpedoBanmii). Tak, Ha BHEUIHEM YPOBHE MOJENb OTBEUaeT Ha BOIPOC, YTO
JIOJDKHA JeTIaTh CUCTEMa, TO €CTh ONPEAEISIeTCs COCTaB OCHOBHBIX KOMITIOHEHTOB CHCTEMBI: OOBEKTOB, (PYHKIUH,
COOBITHH, OPraHU3aIMOHHBIX €AMHUL, TEXHUYECKUX cpeacTB. Ha KoHUenTyaJbHOM ypoBHe MOJENIb OTBEYACT Ha
BOIPOC, KakK JOJDKHA (YHKIMOHMPOBATh cuctema? lHade ToBOps, ONpeAenseTcs XapakTep B3aUMOACHUCTBUS
KOMIIOHEHTOB CHUCTEMBI OJJHOTO M pa3HbIX TUIIOB. Ha BHyTpeHHEM ypOBHE MOJIENIb OTBEYAET HA BONPOC: C IOMOLIbIO
KaKHUX IPOTPaMMHO-TEXHUYECKHUX CPEJICTB pealn3yloTcs TpeboBaHus K cucteme? C mo3uIuu xu3HeHHoro nukia MC
ONHCaHHbIE YPOBHU MOJENEH COOTBETCTBEHHO CTPOATCS Ha JTamax aHajau3a TpeOOBaHUi, JIOTMYEeCKOro
(TexHudeckoro) u (usmdeckoro (pabodero) MpoeKTHpOBaHUS. PaccMOTpUM OCOOEHHOCTH TOCTPOCHHUS MOJENeh
IpeIMETHONU 001aCTH Ha TPeX YPOBHSIX J€TaIN3alUH.
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O0beKTHAs CTPYKTYpa

OOBEKT — 3TO CYIIHOCTh, KOTOpAsi MCIOJIB3YETCsl MPHU BBIIOJTHEHUN HEKOTOPOU (YHKIIUU WM OTEpaIiu
(mpeobpazoBanus, 00padoTku, GpopMupoBaHus u T.1.). OOBEKTHI MOTYT UMETh JUHAMUYECKYIO WJIH CTATHYECKYFO
NOPUPOAY: AWHAMHYECKHE OOBEKTHI HCHOJB3YIOTCS B OJHOM IIMKJIE BOCIIPOM3BOJACTBA, HAIPUMEP 3aKa3bl Ha
MPOIYKIIHMIO, CUETa Ha OIIATY, IJIATeKU; CTATUYECKUE O0BEKTHI HCTIOIb3YIOTCSI BO MHOTHX LIMKJIaX BOCIIPOU3BOICTBA,
Harpumep, 000pyA0BaHKe, IEPCOHAI, 3aM1aChl MATEPHUAJIOB.

Ha BHemHeM ypoBHe [eTalu3allMid MOJEIH BBIACISAIOTCS OCHOBHBIE BHJBI MaTEpUaJbHBIX OOBEKTOB
(Harmpumep, ChIpbe U MaTepUabl, MOTy(HhaOpUKaThl, TOTOBBIC U3/CIUS, YCIYTH) H OCHOBHBIC BUABI HHPOPMAIIHOHHBIX
00BEKTOB WK JOKYMEHTOB (HaIpUMep, 3aKa3bl, HAKJIaJHbIE, CUETA U T.1I.).

Ha koHuenTyajJbHOM YPOBHE IOCTPOCHHS MOJENU IMPEIMETHON 00JacTh YTOYHSETCS COCTaB KJIacCOB
00BEKTOB, OMPEICNIAIOTCS UX aTpUOYTHI U B3aUMOCBSI3U. TakuM 0Opa3oM CTPOUTCS 00OOIIEHHOE MPEACTaBICHUE
CTPYKTYpBI IPEIMETHOM 00JIaCTH.

Jlaniee KOHIETITYalbHAsi MOJETh HA BHYTPEHHEM ypOBHE OTOOpakaercs B Buie (ailioB Gasbl JaHHBIX, BXOAHBIX H
BBIXOHBIX qoKymeHToB DUC. [Ipnuem auHaMideckne 0ObEKTHI MIPEICTABISIOTCS SIMHUIAME IEPEMEHHOM HH(POPMAIINH WK
JOKYMEHTaMH, & CTaTHYECKHE OOBEKTHI — EIMHHIEAMH YCIOBHO-TIOCTOSIHHON HH()OPMAIMK B BUIE CIIMCKOB, HOMEHKIATYP,
[ICHHUKOB, CIIPAaBOYHHUKOB, KJ'IaCCI/I(bI/IKaTOpOB. MOHCHB 6331)1 HaHHBIX KaK IMOCTOSAHHO IMOAACPKHNBACMOI'0O I/IH(bOpMaHI/IOHHOFO
pecypca oroOpakaeT XpaHEHHE YCIOBHO-TIOCTOSHHOW ¥ HaKalUIMBaeMOW NepeMeHHOW WH(OpMaIliu, HCIONh3yeMOil B
MOBTOPSIIOIINXCSI MHOOPMAIIMOHHBIX MPOLIECCaX.

@OyHKIMOHAJIBbHAS CTPYKTYpa

®Oyukiums (orepariyst) NpeacTaBIseT co00 HEKOTOPbIH Mpeodpa3oBaTeib BXOAHBIX 00BEKTOB B BBIXOHBIE.
[TocnenoBaTebHOCTh B3aMMOCBSI3aHHBIX MO BXOJAaM M BBIXOAaM (DyHKIMI cocTaBisier ousHec-tiporecc. OyHKIHs
Ou3Hec-TpoIecca MOXKET MOPOKAATh OOBEKTHI JF0O00N MPHUPOABI (MaTepHalIbHbIE, IeHeKHbIe, UHHOPMAIIMOHHBIE).
[Ipuuem OwusHec-mpoueccsl W HWHGOPMAIMOHHBIE TPOLECCHl, KaK IPABWIO, HEPAa3phIBHBI, TO €CTh (YHKIHH
MaTepuaIbHOrO MpoIlecca HE MOTYT OCYIIECTBIAThCS Oe3 mHbOpManumoHHON mojanep:kku. Hampumep, oTrpyska
TOTOBOM TPOJYKIIMU OCYIIECTBISETCS HAa OCHOBE JOKyMeHTa "3aka3", KOTOPBIM, B CBOIO O4YEpeb, MOPOXKIAET
nokyMeHT "Hakmagnas", COnpoBOXKAAOINMN MAPTUIO OTIPYKEHHOTO TOBapa.

OyHKIMS MOKET OBITh NpEJCTaBII€HA OJAHMM JACHCTBHEM WJIM HEKOTOPOH COBOKYMHOCTBIO JeicTBHil. B
HOCJIETHEM ClTyyae KXo (yHKIIUU MOXKET COOTBETCTBOBATh HEKOTOPBIN MTPOIECC, B KOTOPOM MOTYT CYIIECTBOBAThH
CBOM IOATPOILIECCHI, U T.J., TOKa Kaxaast u3 noA(yHKIKN He Oy1eT MPeACTaBIsATh HEKOTOPYIO HEAEKOMIIO3UPYEMYIO
IIOCJIEIOBATEIbHOCTD IEUCTBUM.

Ha BHemiHeM ypoBHe MOJICTUPOBAHHS OMPENEISETCS CIMCOK OCHOBHBIX OM3HEC-(DYHKIMN WM BUIOB
6usHec-npoueccoB. OObIYHO TakuX QyHKIMI HacunThiBaeTcs 15-20.

Ha koHuentyajibHOM YpOBHe BbIIEICHHbIE (QYHKIUU JEKOMIO3UPYIOTCS U CTPOSITCS HEpapXuu
B3aMMOCBSI3aHHBIX (DYHKIIMH.

Ha BHyTpeHHemM YypoBHe oToOpaxaercs CTpyKTypa HWH(GOPMAalMOHHOIO Ipolecca B KOMIBIOTEpE:
OTIPENIeNIAIOTCS UePAPXUUECKUE CTPYKTYPBI IPOTPAMMHBIX MOAYJIEH, peau3yIoUX aBTOMAaTU3UPyEMbIE (PYHKIINH.

CrpykTypa ynpasjieHus

B coBokymHOcTH yHKIMH ~OuW3HEcC-TIpoliecca BO3MOXKHBI ~ albTEPHATUBHBIC WM  [UKIHYECKHUE
MIOCJIEIOBATEIbHOCTH B 3aBUCHMMOCTH OT PA3JIMYHBIX YCIOBHH NMPOTEKaHUs Hpolecca. JTH YCIOBUS CBA3AaHBI C
IPOMCXOSIIMMHU COOBITUSIMU BO BHEUIHEW cpele WM B CaMUX Npoleccax W ¢ 00pa30BaHUEM OIPEIEICHHBIX
COCTOSIHUM OOBEKTOB (HampUMep, 3aKa3 MPHUHST, OTBEPTHYT, OTIPABICH Ha KOPPEKTUPOBKY). COOBITHA BHI3BIBAIOT
BBINOJIHEHHE PYHKINNA, KOTOPBIE, B CBOIO OYEPE/Ib, U3MEHSIOT COCTOSIHUSL 00BEKTOB M POPMUPYIOT HOBBIE COOBITHS,
U T.JI., TOKa He OyJeT 3aBepIleH HEKOTOpbI Ou3Hec-mporecc. Toraa mocinenoBaTeaIbHOCTh COOBITHI COCTaBIsSET
KOHKPETHYIO pealin3aluio Ou3Hec-mporecca.

Kaxnoe coObiTue omuchIBaeTCsT € JBYX TOYEK 3peHUs: HWHGOPMALMOHHOH U TNPOLEAYPHON.
NudopmManinoHHO cOOBITHE OTpa)kKaeTCs B BHUIE HEKOTOPOTO COOOMICHMs, (PuKcHpyromero ¢akT BBITTOJHEHHS
HEKOTOPOH (DYHKIIMM U3MEHEHHUSI COCTOSIHUS HITH MOSIBIEHUS HOBOTO. IIpotieypHo coObITHE BBI3BIBACT BBHITIOJIHEHUE
HOBOHM (DYHKIMH, U TOATOMY JUISI KaXIOTO COCTOSIHUS OOBEKTa JOJDKHBI ObITh 3aJaHbl ONUCAHMS 3TUX BBI30OBOB.
Taxum 00pa3oM, COOBITHS BBICTYNAIOT B CBS3YIOIIEH PO JUIsI BHITIOJTHEHUS (QYHKINH OM3HEC-TIPOLIECCOB.

Ha BHemHeM YpOBHe ONpEIENSAIOTCS CIHUCOK BHEIIHMX COOBITHH, BBI3bIBAEMBIX B3aUMOJEHCTBUEM
NPEANPUATHS ¢ BHEIIHEH cpeioi (TIaTeKu HAJIOTOB, MPOLEHTOB MO KPEAUTaM, IIOCTABKH 10 KOHTPAKTaM | T.1.), U
CIMCOK LEJIEBbIX YCTAaHOBOK, KOTOPHIM [OJDKHBI COOTBETCTBOBATb OM3HEC-TPOLECCH (PErjaMEeHT BbIMOIHEHUS
IPOIIECCOB, MOACPKKA YPOBHS MaTepUAIIbHBIX 3aI1aCOB, YPOBEHb KauyecTBa MPOAYKIUH U T.1T.).
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Ha xkoHumenTyaJqbHOM YpPOBHE YyCTaHAaBIUBAIOTCS OW3HEC-TPaBWIIA, OIPEACTSIONINE YCIOBUS BBI30BA
GyHKIMA PYU BOSHUKHOBEHUU COOBITUN 1 JOCTHYKEHUU COCTOSTHUN OOBEKTOB.

Ha BHyTpeHHeM YpOBHe BBINOJHsETCS (opMmanu3anys Ou3HEC-TpaBMJl B BUJAE TPUITEPOB WINM BBI30BOB
POTPAMMHBIX MOIYJICH.

Opranu3anuoHHasi CTPYKTypa

OpraHu3annoHHas CTPYKTypa MpeiCTaBIIseT c000i COBOKYITHOCTh OPraHU3alMOHHBIX €IUHHII, KaK IPaBUIIO,
CBSI3aHHBIX UEPAPXMUECKUMH U MPOLECCHBIMU OTHOIIEHUAMHU. OpraHn3allioHHas eJUHHULA — 3TO HOJpa3JelieHue,
npezcTaBisiionmee co0oil 00beJMHEHNE JTI0/IeH (TIepcoHana) Uil BHIIOIHEHUS COBOKYITHOCTH OOMMX (PyHKIUH Min
OusHec-npoueccoB. B (QyHKIMOHAIBHO-OPUEHTHUPOBAHHOM OpraHU3allMOHHON CTPYKType OpraHU3allMOHHAas
€/IMHUIIA BBIMOJHACT HA00p (YHKUMH, OTHOCSIIUXCA K OJHOM (DYHKIMM YIPaBICHHUS M BXOJIIUX B pa3jiMyHbIC
nporeccel. B mporeccHo-opueHTUPOBAHHONW CTPYKTYype OpraHM3allMOHHAs €JMHMIA BBIIOJIHIET HaOOp (QyHKIMIA,
BXOSIIIUX B OJTMH TUII MPOLIECCA U OTHOCAIIMXCS K pa3HbIM (DYHKIUSAM yTIPABICHHS.

Ha BHemHeM ypoOBHe CTPOMTCS CTPYKTypHas MOJENb MNPEANPHUITUHS B BHUAE HEPapXUM NOTYUHEHUS
OpTraHU3aIMOHHBIX SMHHUL] WM CIIMCKOB B3aNMOACHCTBYOIIUX MOIPA3ICICHUI.

Ha xoHuenTyajJbHOM YPOBHe JUIs KQXXJI0T0 NOJpa3iesieHHs 3aJaeTCsl OpraHU3allMOHHO-IITaTHAs CTPYKTypa
JIOJDKHOCTEH (poJieil mepcoHaa).

Ha BHyTpeHHeM ypoBHe onpeeisitoTcs TpeOoBaHMs K IpaBaM J0CTyIla IepcoHala K aBTOMaTH3UPyEMbIM
GYHKIUAM MHPOPMALIMOHHON CHUCTEMBI.

TexHuveckasi CTpyKTypa

Tomnosnoruss omnpenenser TEPPUTOPUATIBHOE PA3MEIIEHUE TEXHUYECKHX CpPEACTB IO CTPYKTYPHBIM
NOJpa3elICHUusIM MPEaNpUiTHs, a KOMMYHHUKaLUs — TEXHUYECKUH Ccroco0 peanu3aluuy B3auMOJEHCTBUS
CTPYKTYPHBIX IIOpa3AcICHUN.

Ha BHemiHeM ypoBHe MOJEIM ONPEAEHAIOTCS TUIBI TEXHUYECKUX CPEACTB OOpaOOTKM JaHHBIX M X
pa3MeIIeHNE N0 CTPYKTYPHBIM MOAPA3ACICHUSIM.

Ha koHuenTyajJlbHOM ypOBHe ONPEEISeTCs CIOCOObI KOMMYHHUKAIIMM MEXTy TEXHUYECKUMHU KOMILIEKCaMH
CTPYKTYPHBIX MOApa3feieHui: (QHU3NUECKOoe TNepeMelIeHHe JOKYMEHTOB, MAIIMHHBIX HOCHUTEeNeH, oOMeH
uH(popMaliel o KaHajaaM CBSI3U U T.11.

Ha BHyTpeHHeM ypOBHEe CTPOUTCS MOJEIND "KIMEHT-CEPBEPHOMN" apXUTEKTYPbI BBIYMCINUTENBHON CETH.

OnucaHHble MOJAENU MPEAMETHON 00JacTu HallelieHbl Ha MPOEKTUPOBaHUE OTAENbHbIX KomrnoHeHToB MC:
JAHHBIX, (YHKIHMOHAJIBHBIX IMPOIPAMMHBIX MOJYJIEH, YIPABISIOMIMX MNPOTPAMMHBIX MOIYJIEH, MPOrpaMMHBIX
Monysied HMHTEep(EHCOB MOJb30BaTENEH, CTPYKTYphl TEXHUYECKOro Komiuiekca. [lias Oojee KauecTBEHHOTO
INPOEKTHUPOBAHUS YKa3aHHBIX KOMIIOHEHTOB TpeOyeTcss IOCTpOeHHE MoJelel, YBSA3bIBAIOIIUX pa3IuyHbIe
komnoHeHTel MIC mexay coboil. B mpocteifiieM ciydae B KauyecTBE TaKUX MOJENEN B3aMMOJCHCTBHUS MOTYT
UCIIOJIb30BaThCSl MATPHIIbI EPEKPECTHBIX CCHUIOK: "00BEKTHI-QYyHKIMN", "PYHKINU-COOBITHUA", "OpraHu3aMOHHbIE
enuHUIBEl — QyHKIMH'", "OpraHu3alnOHHbIC SIUHUIIBI — OOBEKTHI", ""OPTraHU3aIMOHHBIC €TMHUIIBI — TEXHUYECKUE
cpeactea" u T 1. Takue MaTpuIbl HE HATJIAIHBI M HE OTPAXKArOT OCOOCHHOCTH pealIn3allui B3aUMOACHCTBUI.

Jlis TpaBUIBHOTO OTOOpa)KeHHsI B3aUMOJEHCTBUII KOMIMOHEHTOB MC Ba)KHO OCYIIECTBISITH COBMECTHOE
MOJICIUPOBAHUE TAKMX KOMIIOHEHTOB, OCOOCHHO C COJEpXaTeIbHOH TOYKU 3peHUs OOBEKTOB M  (DYHKIIHA.
MeTto10510THS CTPYKTYPHOT'O CUCTEMHOT'O aHalIn3a CYIIECTBEHHO [TIOMOTAaeT B PEIICHUH TaKUX 3a/1a4.

CTpyKTypHBIM aHaJIM30M IPHUHITO Ha3bIBaTh METOJ HMCCIEIAOBAHUSA CHCTEMBI, KOTOPOE HAUMHAETCS C €€
o0miero 0030pa, a 3aTeM JIeTaIu3upyeTCsi, IpUoOpeTast uepapXxHUUECKyIo CTPYKTYPY C Bce OOJBIINM YHCIIOM YPOBHEH.
Jlist TaKUX METOJIOB XapaKTEpHO: pa30MeHre Ha YPOBHHU aOCTPaKLUU C OTPaHUYEHHBIM YHCIOM 3JIEMEHTOB (0T 3 10
7); orpaHMYEHHBIH KOHTEKCT, BKJIIOYAIOMIMN TOJIBKO CYIIECTBEHHbIE NETald KaXKIOro YpPOBHS; HCIOJIb30BaHUE
CTporux (GOpMaJbHBIX MPaBWI 3alMCH; IMOCIEA0BaTeIbHOE NMPUONMKEHHE K pe3ynbraTy. CTpyKTYpHBIM aHamu3
OCHOBaH Ha JByX 0a30BbIX MpHUHIUNAX — "pa3nensii u B1acTBYH" W MPUHLUIIE HEPAPXUUYECKON YIOPSIIOUEHHOCTH.
Pemienue TpynHbIX Ipo0IeM MyTeM UX pa30MeHuss Ha MHOXKECTBO MEHBIIMX HE3aBUCHMBIX 33]a4 (TaK Ha3bIBa€MBbIX
"qepHbIX SAIMUKOB") U OpraHU3alys 3TUX 33134 B IPEBOBUHBIC HEPAPXUUECKUE CTPYKTYPhl 3HAUUTENIBHO TOBBILIAIOT
NOHMMAHHUE CIIOXKHBIX cucTeM. OnpeaenuM KI4eBble IOHITHS CTPYKTYPHOIO aHAJIN3a.

Omeparust — 3JIeMeHTapHOe (HEeIeTMMOE) ISHCTBHE, BHITTOTHIEMOE Ha OJJHOM pabodyeM MecTe.

@yHKIMS — COBOKYITHOCTb OIE€paluii, CTPYIIIMPOBAHHBIX 110 ONPEAEICHHOMY IIPU3HAKY.

busHec-npouecc — cBs3aHHAas COBOKYNHOCTh (YHKIHMH, B XOJ€ BBINOJIHEHUS KOTOPOHl MOTPeOISIOTCS
OIpEZICNIEHHBIE PECYPCHl U CO3AAETCA MPOLYKT (MPEAMET, yClyra, HaydHO€ OTKPBITUE, MJesl), MPEACTaBIAIOMIAsN
LIEHHOCTb ISl IOTPEOUTEI.
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[Toampouecc — 3T0 OU3HEC-TIPOLIECC, SIBISIOMUNACS CTPYKTYPHBIM 3JIEMEHTOM HEKOTOPOTO OM3HEC-TpoIecca
U TIPEJCTABIISIOMINNA IEHHOCTh JJI TOTPEOUTEIIS.

busznec-Monens — cTpyKTypupoBaHHOE TpadUIecKoe OMMCAHUE CETH MPOLIECCOB M OMEPAlUid, CBA3aHHBIX C
JTAHHBIMHU, TOKYMEHTaMH, OPTraHU3a[MOHHBIMH €IMHULIAMU U IPOYUMHU 00BEKTAMH, OTPAKAIOIIUMU CYIIECTBYIOLIYIO
WJIU TPEJIIOJIaraeMyto JeATeIbHOCTh IPEANPUSITHS.

Cy1iecTBYIOT pa3M4yHble METOAOJOTHMH CTPYKTYPHOTO MOJICIMPOBAHUS MPEAMETHON 005acTu, cpenu
KOTOPBIX  CJIEAyeT BBIACIUTH (PYHKHHOHAIbHO-OPUEHTHPOBAHHbIE W  00BEKTHO-OPHEHTHPOBAHHbIE
MeTO10JI0THH.

DOYHKIHOHAIbHO-OPUEHTUPOBAHHBIE U 00bEeKTHO-OPHUEHTUPOBAHHBIE METO0JI0T MU O CAHUS
npeaMeTHOH 00J1acTH

ITponiecc 6uM3HEC-MOIENUPOBAHUS MOXKET OBITh PEATM30BAH B paMKaX pa3iMYHbIX METOJIUK, OTIMYAIOIIUXCS
IPEeXJIe BCEro CBOMM IMOJIXOA0M K TOMY, YTO MPEACTABIACT COOON MoenupyeMas opranusanus. B cootrBercTBuu ¢
Pa3IMYHBIMU NPEICTaBICHUSAMH 00 OpraHu3alMd METOJUKU IPUHATO NEJIUTh Ha OOBEKTHBbIE U (DYHKIMOHAJIbHBIC
(CTPYKTYpHBIE).

OOBeKTHBIE METOJUKU pPAacCMaTPUBAIOT MOACIUPYEMYI0 OpraHM3alMi0 Kak HaOoOp B3aUMOEHCTBYHOIMX
00BEKTOB — IPOU3BOICTBEHHBIX eIUHUL. OOBEKT ONpEeIIAeTCs KaK 0csA3aeMast peajJbHOCTb — IPEIMET WM SIBJICHUE,
UMEIOIIME YETKO onpeesseMoe noseaeHue. Llenpro npuMeHeHus JaHHOM METOIUKH SIBJISIETCS BblJIeJIeHUE O0BEKTOB,
COCTaBJISIOLIMX OpraHU3alI0, U pacIpele]IeHUe MEXly HUIMHU OTBETCTBEHHOCTEH 3a BBIIOJIHSIEMbIE IEHCTBHUS.

@OyHKIMOHAIbHBIE METOJUKH, HanOoJee U3BECTHON U3 KOTOpHIX sBisiercss meroauka IDEF, paccmarpuBarot
OpraHu3alio Kak Habop (QYHKUIWH, MpeoOpasyrounuii MOCTYMANMKA MOTOK MH()OPMAUN B BBIXOAHOH MOTOK.
[Tponiecc nmpeoOpa3oBanus MHGOPMALUU NOTPEOIIAET ornpeeseHHble pecypcbl. OCHOBHOE OTIMYME OT OOBEKTHOM
METOMKH 3aKJIF0YAETCsl B UETKOM OTJeNIeHIH (PyHKIHMH (METOI0B 00paObOTKH TaHHBIX) OT CAMUX JaHHBIX.

C Touku 3peHMs OHM3HEC-MOJENUPOBAHUS KaXIbli W3 MPEICTaBICHHBIX IOAXOJ0B 00JalaeT CBOUMHU
npeumymiectBaMu. OOBEKTHBIN MOIXO TTO3BOJISET MMOCTPOUTH 0OJIee YCTONUMBYIO K H3MEHEHUSIM CHCTEMY, JTydIle
COOTBETCTBYET CYLIECTBYIOIUM CTPYKTypaM opranuzanui. @PyHKIIMOHAIBHOE MOJECINPOBAHUE XOPOIIIO ITOKA3BIBAET
ce0sl B TeX CilydasiX, KOTJa OpraHU3allMOHHAs CTPYKTypa HaXOAUTCS B MPOLECCEe MU3MEHEHUs Win BooOIie ciaabo
odopmiena. [Toaxo OT BEIMOIHIEMBIX (PYHKUIMH HHTYUTUBHO JIy4llle TOHUMAETCS! MCIIOTHUTENIMH MTPU OTYYEHUN
OT HUX UH(pOpMaMu 00 uxX TeKyuiei padore.

dyuknuoHajgbHas meroguka IDEF(

Mertononoruto IDEFO MOXHO cuMTaTh CIEAYIOIIMM 3TAIlOM Pa3BUTHS XOPOIIO M3BECTHOrO IpauuecKoro
A3bIKa onucanus pyHkIoHanbHbIX cucteM SADT (Structured Analysis and Design Teqnique). Uctopuuecku IDEFO
Kak craHaapT Obul pazpabortan B 1981 rogy B pamkax OOIIMPHON MpOrpamMMbl aBTOMAaTU3AlUU MPOMBIILIEHHBIX
npeanpustuii, koropas Hocwia obo3HaueHne ICAM (Integrated Computer Aided Manufacturing). CemeiicTBo
crannaptoB IDEF ynacnenoBano cBoe o6o3zHadeHue oT HazBanus 3Tod mporpammbl (IDEF=Icam DEFinition), u
MOCJIEITHSASI €T0 pelakiusl Oblia BhIyIieHa B aekadbpe 1993 roga HammonansaeiM MHCTHTYTOM 10 CTaHmapTam u
Texuonorusm CIIA (NIST).

[{enpr0 METOMKH SIBISETCS MOCTPOCHUE (PYHKIIMOHATHHOW CXEMBI MCCIIETYEMON CHUCTEMBI, OMUCHIBAIOIICH
BCE HEOOXOIMMBIE IPOLECCHl C TOYHOCTBIO, JOCTATOYHOM Il OJHO3HAYHOTO MOJAETHPOBAHUSA JIEATEILHOCTH
CUCTEMBI.

B ocHOBE MeTOA07I0THH JIEKAT YETHIPE OCHOBHBIX MOHATHS: (P)YyHKIMOHAJIBHBII 0JI0K, UHTep(elicHas xyra,
JAECKOMIIO3UIUSA, TJIOCCAPHIA.

@OyHKIHOHAIBHBIH 0J10K (Activity Box) mpencraBisier co00ii HEKOTOPYIO KOHKPETHYIO (DYHKITHIO B paMKax
paccmatpuBaeMoil cucteMsl. [lo TpeOGoBaHusM cTaHAapTa Ha3BaHHE KaXKJIOTO (YHKIIMOHAIBHOTO OJIOKA JOJKHO
ObITh CcPOpPMYITUPOBAHO B TJIAroJIbHOM HAKIOHEHUM (Hampumep, 'mpousBoautTh yciayru'). Ha nuarpamme
GbyHKIHMOHANBHBIA  OJOK H300paxkaeTcst mpsMoyronbHUKOM (puc. 6.1). Kaxnmas wu3 yeTblpex CTOpOH
(GYHKIMOHATIBHOTO 0J0Ka MMEET CBOE OMpe/ieNIeHHOE 3HaueHHe (poJib), IPU ATOM:

) BepxHsisl cTopoHa nMeet 3HadeHue "Ynpasienue" (Control);
. JieBasi cTopoHa uMeeT 3HadeHue "Bxox" (Input);
. mpaBasi CTOpoHa uMeeT 3HaueHue "Brixoa" (Output);

. HIDKHSISA CTOpOHA uMeeT 3HaueHne "Mexanm3Mm" (Mechanism).


http://www.intuit.ru/department/se/devis/6/3.html#image.6.1#image.6.1
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Puc. 6.1. ®ynkunoHaabHbIN 010K

HNurepdeiicHas qyra (Arrow) oToOpakaeT AIeMEHT CUCTEMbI, KOTOPBIM 00padaThiBaeTCsl GyHKIIMOHATBHBIM
OJIOKOM WJIM OKa3bIBAaeT HMHOE BIMAHUE HAa (YHKIMIO, MPEICTABICHHYIO NAaHHBIM (YHKIMOHAJIHHBIM OJIOKOM.
HuTepdeiicHble Tyryu 4acTo Ha3bIBAIOT MOTOKAMH WU CTPEIKaAMHU.

C momombto HHTEP(EHCHBIX IyT 0TOOPaKAIOT Pa3InYHbIE 00BEKTHI, B TOM HIJIM MHOM CTETICHH OIPEIEIISIONIe
MPOLIECCHI, IPOUCXOIAIINE B cucTeMe. TakuMu 00beKTaMu MOTYT OBITh DJIEMEHTHI pealbHOT'0 MHpa (AeTaju, BarOHbI,
COTPYJHUKHU U T.JI.) UJIU MIOTOKHU JTaHHBIX U UHPOpMaLMH (JOKYMEHTBI, JaHHbIE, UHCTPYKLMHU U T.1.).

B 3aBucHMOCTH OT TOT0, K KaKoi U3 CTOPOH (PyHKIIMOHAILHOTO 0JIOKA MOIXOANT JAaHHas HHTepdecHas ayra,
OHa HOCUT Ha3BaHue "Bxojsiei", "ucxonsmein" win "ynpapisromen".

Heo0xoaumMo 0TMETHTB, YTO 1000 (PyHKIMOHAIBHBIN 070K MO TpeOOBaHUSIM CTaHIapTa JOKEH UMETh, 10
KpaifHell Mepe, OAHY YIIPABISIONIYI0 HHTEPPEHCHYIO IyTy H OJHY HCXOAIIYI0. DTO U MOHATHO — KaXKbIH TPOIIecC
JOJKEH MPOUCXOIUTh IO KAKUM-TO MpaBwiaM (0TOOpakaeMbIM YIpPaBISIOMIEH AYrod) W TOJKEH BbIIABATh
HEKOTOPBIN pe3yJbTaT (BbIXOAAIAs yra), MHAY€ €ro pacCMOTPEHNE HE UMEET HUKAKOI0 CMBICTIA.

O06s13aTeNbHOE HATTMUKE YIPABIAIOMNX HHTEP(EHCHBIX AYT SBISETCS OJHUM M3 ITIaBHBIX OTIUYHH CTaHAapTa
IDEFO ot apyrux merogomnoruii kiaccoB DFD (Data Flow Diagram) u WFD (Work Flow Diagram).

Hdexommo3umusi (Decomposition) sBiaseTcss OCHOBHBIM ToHATHEM cranaapta IDEF0. Ilpuaiun
JEKOMIIO3UIIMM TPUMEHSIETCS] PU pa3OMEHUHU CIIOKHOIO Ipoliecca Ha cocTaBisiomue ero @ynkuuu. [Ipu stom
YPOBEHb JeTalU3allu Ipoliecca OnpeaessieTcs HEMOCPEACTBEHHO pa3padoTYNKOM MOAETH.

JlekoMIo3uIIMs TO3BOJIIET IMOCTENEHHO U CTPYKTYPUPOBAHHO MPEJCTaBISATh MOJEIb CHUCTEMBI B BHJE
MEPAPXUUECKOM CTPYKTYPBI OTIENBHBIX JUarpaMm, 4yTo JEJIaeT €€ MEHEE NEPErPYKEHHON U JIETKO YCBauBaEeMOI.

[Tocneguum u3 nonstuit IDEFO sBasercs rnoccapuii (Glossary). g kaxaoro u3 snementos IDEFO —
auarpaMm, GyHKIMOHAIBHBIX 0J0KOB, MHTEP(PENCHBIX Ayr — CYLIECTBYIOIIMN CTaHIApT MMOIpa3yMeBaeT Co3JJaHue
U TIoJiepKaHie Habopa COOTBETCTBYIOLUX ONPEIEICHNUMN, KIIOYEBBIX CJIOB, IOBECTBOBATENbHBIX U3JI0KEHUH U T.1.,
KOTOpPbIE XapaKTEePU3YIOT OOBEKT, OTOOpaKEHHBIN NaHHBIM 3JIEMEHTOM. JTOT HAaOOp Ha3bIBAe€TCs TJIOCCApUeM U
ABJIIETCS OIMCAHMEM CYIIHOCTH JaHHOTO 3jeMeHTa. ['toccapuii rapMOHUYHO JOIOJIHSAET HArJIAIHbINA rpaduueckuit
A3bIK, CHa0Kasi AUarpaMMbl HEOOXOJMMOM JTOTIOIHUTENbHONW HHpOpMaLuei.

Mopens IDEF0O Bcerna HaumHaeTcsi C TPENCTaBICHUS CHCTEMBl KaK €IUHOTO IE€JIOr0 — OJHOTO
(GYHKIMOHAIBHOTO 6JI0Ka ¢ HHTEP(HEHCHBIMH JTyraMH, IPOCTHPAIOIIMMUCS 32 TPEeAeIbl pacCMaTpUBaeMOil 00JIaCTH.
Takas auarpamma ¢ oJHUM (QYHKIIMOHATIBHBIM OJIOKOM Ha3bIBA€TCS KOHTEKCTHOM MarpaMMoi.

B nosicHuTenbHOM TeKcTe K KOHTEKCTHOM TuarpaMMe JOJDKHa ObITh ykazaHa medib (Purpose) moctpoenus
JIMarpaMMbl B BHJIE KPAaTKOTO OMKMCaHus U 3adukcrpoBaHa Touka 3penus (Viewpoint).

Omnpenenenue u popmanuzauus nenu pazpadorku IDEFO-monenu sBisercss kpailHe BaKHBIM MOMEHTOM.
@DaKTUYECKH IIeJIb OMpPEIENIeT COOTBETCTBYIOIIME O0JIaCTH B HCCIENIyeMOW cHUCTeMe, Ha KOTOPBIX HEOOXOAMMO
¢dokycupoBaTbcs B IEPBYIO OUEPE/Ib.

Touka 3peHusi omnpenessieT OCHOBHOe HAINpaBJjieHHe Pa3BUTHS MOJeJM M YPOBeHb He00X0aMMOM
Aetanu3aunum. Yetkoe pUKCUpPOBaHUE TOUKH 3pEHHS ITO3BOJISIET pa3rpy3UTh MOJIENb, OTKA3aBIINCh OT JETaIN3aUN
U UCCIIEJIOBAHUS OT/AEIBHBIX 3JIEMEHTOB, HE SBJSIOLIUXCS HEOOXOIMMBIMH, UCXO/IS1 U3 BEHIOPAHHOW TOUKH 3pEHUS Ha
cucreMy. [IpaBUibHBIH BBHIOOp TOYKHM 3pEHHS CYIIECTBEHHO COKpAIlaeT BpPEMEHHBIE 3aTpaThl Ha MOCTPOECHHE
KOHEYHOU MOJENH.

Brinenenue noamnpoueccos. B mporecce aekoMno3unuu GyHKIMOHATIBHBIA OJIOK, KOTOPBIH B KOHTEKCTHOM
quarpamMme OoToOpaskaeT CHCTeMy KaK €IWHO€ ILeJoe, IOJBepraercs MAeTaju3aldd Ha JpYyrol auarpamme.
[onmyuuBmiasicss auarpaMMa BTOPOTO YPOBHSI COJEPXKHUT (YHKIHMOHAJIBHBIE OJIOKH, OTOOpa)arollue TIJIaBHBIC
noAGYHKIIMK (YHKIIMOHATILHOTO OJIOKAa KOHTEKCTHOM auarpammbl, U HaszbiBaetcs modepHeit (Child Diagram) mo
OTHOWICHHIO K HeMy (Kaxabli #3 (QyHKIMOHAIBHBIX OJOKOB, MNPUHAAISKAIUX JIOYepHEH auarpamme,
COOTBETCTBEHHO Ha3bIBaeTcs qouepHuM 0siokoM — Child Box). B cBoro ouepenp, PyHKIIMOHANBHBIA OJIOK — TIPEIOK
Ha3bIBACTCS POTUTEIHCKUM OJIOKOM 110 OTHOLICHHUIO K JouepHelt nuarpamme (Parent Box), a tmarpamma, K KOTOpoii
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OH TIPUHAJUICKUT — POIUTENHCKON muarpammoit (Parent Diagram). Kaxknas u3 moadyHKIuii 1o4epHEi quarpaMmmbl
MOXET OBbITh Jajiee IETATU3NPOBaHA ITyTEM aHATOTMYHOM IEKOMITO3UIMH COOTBETCTBYIOLIETO €l ()yHKIIMOHAIBHOIO
65oka. B kaxaoM cirydae JeKOMITO3UIMU (PYHKIIMOHAIBHOTO OJIOKa BCe MHTEP(EHCHbIEC TyTH, BXOAAIINE B TaHHBIN
OJIOK WIN HCXOASILIME M3 HEero, (QUKCUPYIOTCS Ha JOYEepHEH auarpamMMe. OTHUM JOCTUraeTcs CTPYKTypHas
nenoctHocTs IDEFO—monenu.

WHorna otaenbHble HHTEPEHCHBIE 1yTH BBICILIET0 YPOBHS HE HUMEET CMbICIIA ITPOO0JKATh paccMaTpUBaTh Ha
IyarpaMMax HHDKHETO YPOBHS, WJIM Ha00OpOT — OTAEIbHBIE AYT'M HIKHETO OTpa)kaTh Ha quarpaMmax Ooiee
BBICOKMX YPOBHEH — 3TO OyAET TOJBKO MEperpyxarb AMarpaMMbl U AejaTh UX CIOKHBIMHU IJis BocnpusTus. s
pemenus nogoO0HbIX 33124 B crannapre IDEF0 npenycMoTpeHo nonstue Tynuenuposanus. O6o3naueHue "TyHHens "
(Arrow Tunnel) B Buzie 1ByX KpyTJIbIX CKOOOK BOKpPYT Havasia HHTep(eicHOM Jyru 0003HavaeT, 4To Ta Jyra He Oblia
yHaclieZIoBaHa OT (PYHKIIMOHAIBHOTO POJUTENILCKOTO 0JI0Ka M OSIBIIIACH (M3 "TyHHENsS'") TOIBKO Ha 3TOHM Juarpamme.
B cBoto ouepenp, Takoe ke 0003HaUeHHE BOKPYT KOHLA (CTPEIKH) HHTepPEHCHOM Iyru B HEMOCPECTBEHHOM 0s1n3n
oT OJIOKa—TIpHEeMHHUKA 03HAYaeT TOT (pakT, YTO B JIOUEPHEH MO OTHOIICHHUIO K 3TOMY OJIOKY Juarpamme 3Ta Jayra
oToOpakaTbCsl U paccMaTpuBaThes He OyeT. Yaile Bcero ObIBaeT, YTO OT/AEIbHbIE O0BEKTHI U COOTBETCTBYIOIUE UM
UHTEpQEICHBIC TyTH HE PaCCMAaTPUBAIOTCS HA HEKOTOPHIX MPOMEKYTOUYHBIX YPOBHSIX HEPAPXUHU, — B TAKOM CITydae
OHHM CHayasa "Morpy>KalTcs B TYHHENb'", a 3aTeM MPU HEOOXOAMMOCTH "BO3BpAIIAIOTCS U3 TYHHENS .

O6b1uno IDEFO-Monenu HecyT B ce0Oe CII0KHYIO U KOHIICHTPUPOBAHHYIO WH(GOPMAIIHIO, U JUISI TOTO, YTOOBI
OTPaHUYUTh HX HEPErpy’KeHHOCTb M CAeJaTh YA00OYMTAaeMbIMH, B CTaHAApTe INPUHATHl COOTBETCTBYIOILUE
OTpaHUYEHUS CII0)KHOCTH.

PexomeHayeTcst mpeacTaBisTh Ha JuarpaMMe OT TpeX A0 LIeCTH (YHKUMOHAIbHBIX OJOKOB, IPU 3TOM
KOJIMYECTBO MOJXOSAIIMX K OTHOMY (PYHKIIMOHAIBHOMY OJIOKY (BBIXOJAALIMX U3 OAHOIO (PYHKIIMOHAJIBHOIO OJ0Ka)
UHTEepEHCHBIX AyT NpeAroaraeTcs He 6oyee YeThIpex.

Crannapt IDEFO conmepxut Ha®op mpoueayp, MO3BOJISIOMIMX pa3pabaThiBaTh W COTIIACOBBIBATH MOJIEINb
00JbILION TPYMIION Jr0AEH, MPUHAUISKAIUX K pa3HbIM 00JIaCTSIM JIeSTEIbHOCTH MOAETUPYEeMOil cucteMbl. OOBIYHO
IPOLIECC pa3pabOTKHU SBISETCS UTEPATUBHBIM U COCTOUT U3 CIEAYIOUIUX YCIOBHBIX 3TAIOB!

. Coznanrie MOIENH TPYMION CIIEIUAINCTOB, OTHOCSIIUXCS K Pa3IHMdHBIM cdepaM AeaTeIbHOCTH
npeanpusitusi. ta rpynna B repmuHax IDEF0 HazbiBaeTcs aBropamu (Authors). [TocTpoenne nepBoHavanbHO MOeTH
ABIACTCA AUHAMHUYCCKUM IIPOIECCOM, B TCUCHHUE KOTOPOI'0 aBTOPhLI ONpalIMBAIOT KOMIICTCHTHBLIX JIMI O CTPYKTYpPE
Pa3JINYHBIX IIPOLCCCOB, CO3AaBasgd MOACIN ACATCIBHOCTH HO,Z[paS,Z[eHCHI/Iﬁ. HpH 9TOM HX HHTCPECYKOT OTBCTHI HaA
CIIETYIOIIME BOMPOCHI:

Urto moctynaet B monpaszaeneHue "Ha sxozae"?

o Kakune QpyHKIMM 1 B KaKOH 11OCIIEI0BATEIbHOCTH BBIOJIHAIOTCS B PaMKaxX NoApa3aeeHns?
o KTo siBisieTcsl OTBETCTBEHHBIM 32 BBHITIOJHEHUE KaXKIOW M3 QYHKIHIA?

o YeM pyKOBOJICTBYETCS UCTIONHUTENb MTPH BBITOTHEHUH KaXI0W U3 QYHKIUI?

o Yro siBIIsIeTCS pe3yabTaToOM paboThI moapasaeneHus (Ha Beixoae)?

Ha ocHoBe mmerommuxcsi MoJIoKEHU, JOKYMEHTOB M PE3YyJIbTaTOB OMPOCOB CO3/IAETCS YEPHOBHUK
(Model Draft) monemnu.

. PacnpocTpanenue yepHOBHKA JJIsl pACCMOTPEHHUS, COTJIAaCOBaHU M KOMMeHTapueB. Ha 3Toil ctaguu
MIPOUCXOAUT OOCYXACHHWE HYEPHOBHKA MOJEIH C INMHPOKMM KPYroM KOMIETeHTHBIX null (B TepmuHax IDEF0 —
yurtateneil) Ha npeanpustuu. llpu 3TOM Kaxaas W3 JUarpaMM YEepHOBOW MOJICNIIM MUCBMEHHO KPHUTHUKYETCS M
KOMMEHTHPYETCS, a 3aTeM MEPEacTcsl aBTOPY. ABTOpP, B CBOIO OYEpE/Ib, TAKKE MUCBbMEHHO COIIAIIAETCS C KPUTUKON
HJIN OTBEPracT €€ C U3JI0KECHUEM JIOTUKU NPUHATUA PEIICHUA 1 BHOBb BO3BpallacT OTKOppeKTHpOBaHHBIﬁ YECPHOBUK
JUISL JAJIBHEHIIEr0 PacCMOTPEHMsI. DTOT LUK MPOJOIHKAETCA 10 TeX IMOp, MOKa aBTOPBl M YMTATENH HE MPHUIYT K
€MHOMY MHEHHUIO.

) OdwunmanpHoe yTBEpXKIEHHE MOJAETH. YTBEP)KICHHE COTJIACOBAHHONM MOJENH MPOUCXOIUT
PYKOBOAMTENEM paboyel TPYIIIBI B TOM CIIydae, €CIIM Y aBTOPOB MOJIEH M YHTATeNIel OTCYTCTBYIOT PAa3HOTJIACHS 110
noBoiy ee anaekBaTHOCTH. OKOHYaTedbHAsh MOJAENb MPEACTaBIsIeT COOOM COrNIacOBaHHOE MPEACTABICHUE O
MPEINPUATHH (CHCTEME) C 3aJaHHOW TOYKU 3PEHUS U IS 3aaHHOM LIENH.

Harmsigaocts rpadudeckoro sizpika IDEF0 nemaer mMoxens BmongHe yMTaeMoW W JUIsl JIKI, KOTOpBIE HE
MPUHUMAHN Y9acTUs B TIPOEKTE ee COo3JaHus, a Takxke d3((HEKTUBHON ISl TPOBECHUS TIOKA30B U Mpe3eHTanuii. B
JnanpHelmeM Ha 0a3e MOCTPOEHHOM MOJeNd MOTYT ObITh OpraHH30BaHbl HOBBIE IPOEKTHI, HAlleIEHHbIE Ha
MIPOU3BOACTBO U3MEHEHUI B MOJIEIIH.

DOYHKIHOHATbHASI METOUKA MOTOKOB JTAHHBIX

[lenbto METOAMKYU SBISETCS MOCTPOCHUE MOJAEIN PacCMaTPUBAEMON CHUCTEMBbI B BUJE UAarpaMMbl MIOTOKOB
nansbix (Data Flow Diagram — DFD), o6ecnieunBarolieii npaBuiIbHOE OMMCAHUE BHIXOA0B (OTKIIMKA CHCTEMBI B BUJIE
JAHHBIX) TIPU 3aJlaHHOM BO3JICUCTBMM Ha BXOJ CHUCTeMbI (TI0J1adye CUTHAJIOB Yepe3 BHEIIHHE HHTEPQEHCHI).
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JlnarpaMmbl TIOTOKOB JIAHHBIX SIBJISIOTCS OCHOBHBIM CPEICTBOM MOJETUPOBaHMS (DYHKIIMOHAIBHBIX TPeOOBAHUHN K
MPOEKTUPYEMOM CUCTEME.

IIpu co3manun quarpaMMmsbl IOTOKOB JAHHBIX MCIIOJIb3YHOTCS YETHIPE OCHOBHBIX IIOHATHSA: MOTOKH JAHHBIX,
npoueccbl (padoTbl) mpeodpa3oBaHMsl BXOJAHBLIX MMOTOKOB [JAaHHBIX B BbIXOJAHbIE, BHEIIHHE CYIIHOCTH,
HAKONMTEJH JAHHBIX (XPAaHWINILA).

IloToxku [aHHBIX SBISIOTCS AaOCTPAKIUSAMH, HWCHOJB3YIOIUMUCS U1l MOJEIMPOBAHUS MEepeaadyu
uHpopMmanuu (WM (HU3NIECKUX KOMIIOHEHT) M3 OJHOM 4YacTH cucTeMbl B Jpyryio. IloTokum Ha amarpammax
M300paXaroTCsi UMEHOBAHHBIMU CTpPEJIKaMH, OpPUEHTAIUsl KOTOPBIX YKa3bIBAaeT HAlpaBieHUE JBIKEHUS
uHpOpMaLIUH.

Hasnauenne mnpoumecca (pa®oTbl) COCTOMT B MPOAYLUPOBAHUM BBIXOJIHBIX MOTOKOB U3 BXOJHBIX B
COOTBETCTBUM C JIEWCTBHEM, 3aJaBacMbIM HMEHEM IIpouecca. MMs mporecca TOMKHO COAEpKATh IJarojl B
HeolpeAeNeHHoM (opMe C MOCHENyIOIIUM JOMOJHEHWEM (HampuMmep, "MONy4YUTh JOKYMEHThI IO OTrpy3Ke
nponykuuu'). Kaxaplil nmpouecc MMEET YHUKAJIbHBIM HOMEp JUIsl CCBIJIOK HAa HErO0 BHYTPHU JUarpamMmbl, KOTOpPBII
MO>KET UCII0JIb30BAaThCS COBMECTHO C HOMEPOM AMarpaMMBbl JUJIs OJYyYEHUs YHUKAJIbHOTO MHJIEKCa IpoIiecca BO BCE
MOJIEIIN.

Xpanuiuie (HAKONMTEIb) JaHHBIX NO3BOJSET HA YKA3aHHBIX y4acTKax OMNpPENeNsTh AaHHbIE, KOTOPbIE
OyIlyT COXpaHATHCS B MaMATH MEX1y rporieccamu. GakTHUeCKH XpaHUIIUIIE IPEICTaBIACT "cpe3bl” TOTOKOB JAaHHBIX
BO BpeMmeHu. Hdopmaiins, KOTOpyI OHO COAEPIKHUT, MOXKET UCIIOJIb30BAThCA B JIF000E BpeMs MOCIIE €€ MOIy4YeHHUs,
IIPY 3TOM JIaHHBIE MOTYT BBIOMPATHCS B JIFOOOM mopsiake. MIMsl XpaHHIUIIA JOIDKHO OMPEACTSTh €0 COAEPKIMOE
OBITH CYILIECTBUTEIBHBIM.

BHemHss CYyIIHOCTb TPEACTABISIET COOOH MaTepHabHBIA O0BEKT BHE KOHTEKCTA CHUCTEMBI, SBIISIOIICHCS
HMCTOYHMKOM WJIM MPUEMHUKOM CHUCTEMHBIX JaHHbIX. Ee UMs JOKHO COAEpKaTh CYLIECTBUTEIBHOE, HAIPUMED,
"ckiman ToBapoB". Ilpenmosaraercsi, 4TO OOBEKTHI, MPEJACTABICHHBIE KaK BHEUIHWUE CYIIHOCTH, HE JOJIKHBI
y4acTBOBaTh HU B KaKOil 00paboTke.

Kpome ocHOBHBIX 351eMeHTOB, B cocTaB DFD BX0OJsT ci1oBapu JaHHBIX M MUHHUCTICITU(DHKAIAH.

CJioBapu JaHHBIX SIBJIIIOTCS KaTajoraMy BCEX 3JIEMEHTOB JaHHBIX, NpucyTcTByromux B DFD, Bkitouas
IpyNIOBbIE M MHMBUYaJbHbIE TOTOKU JAaHHBIX, XPAaHUJIMILA U ITPOLIECCHI, & TAKXKE BCE UX aTPUOYTHI.

Munucnennpukanun o0padorkm — onuceiBaroT DFD-npoueccel HukHETo ypoBHs. PakTHYECKH
MUHUCHEIM(PUKALUU TPEACTABIAIOT COO0N aJrOpUTMBbl ONMCAHUS 3a]1a4, BHIIOJHAEMBIX MPOIECCAMU: MHOKECTBO
BCEX MUHMCIIEIU(PHUKALMN ABISETCS MOJTHOM crieruduKannueit CHCTEMBI.

[Tpornecc moctpoenus DFD nHaunnaetcst ¢ co3ganust Tak Ha3bIBAEMOM OCHOBHOMW JMarpaMMbl Tuma "3Be3na',
Ha KOTOPOU IPEJCTABJIEH MOJEIUPYEMBIN IPOLIECC U BCE BHELTHUE CYIIIHOCTH, ¢ KOTOPBIMU OH B3aUMOJIEHCTBYET. B
cllydae CJIO)HOTO OCHOBHOTO TIpollecca OH cpa3y MpeACTaBiseTcs B BUAEC JEKOMIO3MIMM Ha PsI
B3aMMO/IEHCTBYIOIIMX MpoLeccoB. KpurepusMu co’KHOCTH B JAHHOM CiIy4ae SIBJISIOTCS: Hauyue OOJIbIIOro yucia
BHEIIHUX CYIIHOCTEW, MHOTO(QYHKIIMOHAIBHOCTh CHCTEMBI, €€ paclpe/lelieHHbI XxapakTep. BHemHue cymHoctu
BBIJICJIIFOTCS 110 OTHOIIEHUIO K OCHOBHOMY Iporieccy. s ux onpeaeneHns He00X0IMMO BbIEIUTh TOCTABIIMKOB U
noTpeduTeneil OCHOBHOTO MpoIiecca, T.€. BCE OOBEKThI, KOTOPhIE B3aUMOAECUCTBYIOT C OCHOBHBIM IpoleccoM. Ha
9TOM JTalle OMMCAaHHWE B3aMMOJEHCTBMS 3aK/II0YaeTcss B BbIOOpE Tiarojia, JArOIIEro MpPEeICTaBICHHE O TOM, Kak
BHEIIHSA CYIIHOCTh UCIOJIB3yEeT OCHOBHOW MPOIIECC MJIM UCHOJIb3yeTcsa M. Hanmpumep, ocHOBHOM mponecc — "yder
oOpamieHuii rpaxaaH", BHELIHSS CYIIHOCTh — "TpaxiaHe'", olucaHHe B3aMMOJAEHCTBHs — "NOAAET 3asiBICHUS U
MOJTy4aeT OTBETHI". DTOT 3Tal SABJSAETCS MPUHIMIIMAIBLHO Ba)KHBIM, ITOCKOJIBKY MMEHHO OH ONpPENENsieT IPaHUIbI
MOJIETTUPYEMON CUCTEMBI.

J171s BceX BHEIIHUX CYITHOCTEH CTPOUTCS TabIuIIa COOBITHIA, OTTMCHIBAIOIIAS MX B3aMMOJICHCTBHE C OCHOBHBIM
noTtokoM. Tabnuia coObITHI BKIIOYaeT B ce0s1 HAMMEHOBaHHE BHELTHEH CYIIIHOCTH, COOBITHE, €ro TUM (THITUYHBIHI
JUISL CHCTEMBI WJIM UCKITIOUUTENbHBIN, peau3yIOIUNCS IPU ONPEAeIEHHBIX YCIOBUSIX) U PEAKIIUI0 CUCTEMBI.

Ha cnenyromem 1mare OpoOMCXOJUT JAEKOMIIO3MIUS OCHOBHOI'O Ipoliecca Ha HaOOp B3aMMOCBSI3aHHBIX
MPOLECCOB, OOMEHHUBAIOIIUXCS MOTOKaMH JaHHBIX. CaMM MOTOKM HE KOHKPETHU3UPYIOTCS, ONPENENSIeTCs JIMIIb
XapakTep B3auMoecTBU. JIeKOMITO3UIINS 3aBeplIaeTcs, KOTia MpoIecC CTAaHOBUTCS MPOCTHIM, T.€.:

1. MPOIECC UMEET J[BA-TPH BXOAHBIX M BHIXOIHBIX MTOTOKA,
2. MPOIIECC MOXKET OBITh OIMKCAH B BHJE MPEOOpa30BaHus BXOAHBIX JTAHHBIX B BHIXOJHBIC,
3. HPOLECC MOXKET OBITH OMKCAH B BHJE MOCIIEA0BATEILHOTO arOPUTMA.
JUis  MpoCThIX MPOLIECCOB CTPOUTCS MHUHHcIenupukanus — (QopmanbHOE ONMUCAaHUE alropuUTMa

peoOpa3oBaHus BXOIHBIX JaHHBIX B BEIXO/HBIE.

Munucnenuukanys yI0BICTBOPSET CIASAYIOMIMM TPpeOOBaHUAM: I KaKIOTro Ipolecca CTPOUTCS OJIHA
cnenuduKanus; crnenudukanys 0IHO3HAYHO OMpPEIesieT BXOAHbIC W BBIXOJHBIC TOTOKU ISl JAHHOTO IMPOIIecca;
crienuKanys He onpenesseT cnocod mpeodpa3oBaHus BXOIHBIX TOTOKOB B BRIXOAHBIC; CIICIIM(UKALIAS CCHIIIACTCS
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Ha UMEIOIIHECS JIEMEHTHI, HE BBOSI HOBBIC; CIICIIU(UKAIINS IO BOZMOKHOCTH HUCIIOJIb3YET CTaHJAPTHBIC TTOIX OBl U
oriepanuu.

[Tocrme AEKOMITO3UIIMKM OCHOBHOTO TPOIIecca JJisi KaXJIO0ro MOAIPOIecca CTPOUTCS aHAJIOTH4YHas Tabimuia
BHYTPEHHUX COOBITHI.

CrnenyronmM IMaroM TOCJIE OMPEICIICHUs TONHOW TaOMUIbl COOBITHI BBIICISIOTCS MOTOKHM JAHHBIX,
KOTOpPBIMH OOMEHHBAIOTCS MPOLIECCHl U BHEIIHHUE CyIHOCTH. [Ipocreiinmii crnocob ux BblIEICHHS 3aKII0YAeTCs B
aHanu3e Tabmaui coobITHii. COOBITHS TPEe0OPa3yIOTCs B MOTOKHU JAHHBIX OT HHAIIUATOPA COOBITHS K 3aIPaIlINBAEMOMY
Ipoleccy, a peakiuu — B oOpaTHBIA MOTOK coObITHH. [locrme MOCTpoeHHs BXOAHBIX M BBIXOAHBIX IOTOKOB
AQHAIOTMYHBIM 00pa30M CTPOSITCSI BHYTPEHHHE MOTOKH. JIJIs1 MX BBIACIICHUS ISl KXKIO0TO U3 BHYTPEHHUX MPOIIECCOB
BBIICTISIIOTCSL MOCTABIIMKK M ToTpeburtenu uHpopmanuu. Eciu mocTaBIMK WM MOTpeOHUTENns WHGOpMaluu
MPEJICTABISIET MPOIIECC COXPAHCHMS MM 3arpoca WH(PpOpPMAIHK, TO BBOJUTCS XPAaHWIHILIE JAHHBIX, IS KOTOPOTO
JTAHHBIN TIpoIEeCC SBIIAeTCs HHTepdericom.

[Tocme moOCTpoeHUsT TMOTOKOB JaHHBIX JUarpaMma JOJDKHA OBITh MPOBEpEHA HA TOJHOTY W
HENPOTUBOpEUYHBOCTh. [lomHOTAa nuarpamMmbl 0OecriedynBaeTCs, €CIM B CUCTEME HET "MOBHCIIMX' MPOIECCOB, HE
UCIIONIE3YEMBIX B TIpOIlecce MpeoOpa3oBaHMs BXOIHBIX IOTOKOB B BBIXOJHBIC. HEmpPOTUBOPEYMBOCTH CHUCTEMBI
o0ecreunBaeTcs BHIMOTHEHHEM HAO0OPOB (OpMaNbHBIX MPABHUI O BO3MOXHBIX THUIIAX MPOIECCOB: HA JUAarpaMMme He
MOKET OBITh MTOTOKA, CBS3BIBAIOIIETO JBE BHEIIHUE CYIIIHOCTH — 3TO B3aUMOJICHCTBUE yIAISICTCS U3 PACCMOTPEHUS;
HU OJIHA CYIIHOCTh HE MOXET HEMOCPEICTBEHHO MONydYaTh WM OTJAaBaTh MHGOPMAIMIO B XPaHWIUIIE AAHHBIX —
XPaHWUJIUIIE JTaHHBIX SIBJISICTCS TTACCHBHBIM 3JICMEHTOM, YIIPABIISIEMBIM C ITOMOIILI0 UHTEP(EHCHOTO TIpoliecca; 1Ba
XpaHWJININA JaHHBIX HE MOTYT HEMOCPEICTBEHHO OOMEHHMBATHCS MH(pOpMaILMel — 3TH XPaHWIUIIA JTOJKHBI OBbITH
00BbEIMHEHBI.

K npeunmymectBam meroauku DFD otHocsTCA:

. BO3MOXXHOCTb OJIHO3HAYHO OINPEACIUTh BHEUIHHE CYIIHOCTH, aHAIM3UpPYys TMOTOKH HH(MOpManuu
BHYTPHU U BHE CHCTEMBI,

o BO3MOXKHOCTbH ITPOEKTUPOBAHUS CBEPXY BHU3, UTO 00JIETYaeT MOCTPOSHUE MOIETH ""KaK TOJDKHO OBITH';

) HaIM4ME crelu(UKauii MpOLUeccOB HWKHETO YPOBHS, YTO IIO3BOJISIET MPEOJOJIETh JIOTHYECKYIO

HE3aBEepIICHHOCTh  (PYHKIMOHATBHOH MOAENM M IOCTPOUTH MOJHYK (YHKUHOHAIBHYIO — cCIielM(HUKALUIO

pa3pabaTeIBaeMON CHCTEMBI.

K HemocTaTkaM Mojenu oTHeceM: HEOOXOAMMOCTh MCKYCCTBEHHOTO BBOJA YIPABISIONIUX IPOLECCOB,
MOCKOJIBKY YMPAaBISIONINE BO3ACHCTBUS (MMOTOKHM) M YIPABIAIOIINE Tpolecchl ¢ Touku 3peHuss DFD Huuem He
OTJIMYAIOTCSI OT OOBIYHBIX; OTCYTCTBUE TOHSTHS BPEMEHHU, T.€. OTCYTCTBUE aHAJIN3a BPEMEHHBIX MPOMEXKYTKOB MPHU
npeoOpa3oBaHUU JAHHBIX (BCE OpaHUYECHHUSI 10 BPEMEHU JOJKHBI ObITh BBEICHBI B CrieU(DUKAIIISIX TTPOIECCOB).

Jlekuus 11. O0beKTHO-OPUEHTHPOBAHHAA METOIMKA U HHCTPYMEHTAJIbHAA cpeaa
BPwin.

OO0BbeKTHO-OPHMEHTHPOBAHHASA METOAMKA

[MpuHIMIUanTBEHOE OTNIMYME MEXIY (PYHKIHMOHAIBHBIM U OOBEKTHBIM TOJIXOJOM 3aKJIIOYaeTCs B CIOCO0E
JIEKOMITO3HUINH CUCTEMBI. OOBbEKTHO-OPUEHTUPOBAHHBIN MTOAXO0 UCTIOIB3YET O0BEKTHYIO JEKOMITO3UIIHIO, IPU ITOM
CTaTUYeCKas CTPYKTypa OMHUCHIBACTCS B TEPMHUHAX O00bEKTOB M CBfI3eil MEXIy HUMH, a MOBEJICHUE CUCTEMBI
OTMCBHIBACTCS B TEPMUHAX OOMeHAa COOOIIEHUSIMM MEXay oObekTaMu. L[enpio MEeToauKH SIBISETCS TMOCTPOSHUE
OW3HEC-MOJECNM OpraHu3allud, TO3BOJSIONICH TEpPeUTH OT MOJENU CIIEHAPHEB WCIOJNBb30BAHUS K MOJEINH,
OTIpEIETISIONIEH OT/ACNIbHBIE OOBEKTHI, YUACTBYIOIINUE B pean3aliui ON3HEeC-PYHKITAN.

KonnenTyanbHOl OCHOBOW 00BEKTHO-OPHEHTUPOBAHHOTO TMOAXO0/AA SBISETCS 00BEKTHAs MOJENb, KOTopas
CTPOUTCS C YIETOM CIISAYIOIINX MPUHITUTIOB:

o abcTparupoBaHue;
L] I/IHKaHCy.HHIII/ISI;
o MOOYJIbHOCTbD,
. HEpapxus;
L] TUITN3allHuA,
o mapajIein3m;
. YCTOUUYUBOCT.
OCHOBHBIMU TOHATUSMU 00BEKTHO-OPHEHTUPOBAHHOTO TIOJIX0Ia SIBISTFOTCSI OOBEKT U KIIAcC.
O0beKT — mnpeaMeT WM SIBJIEHHE, HMelollee YeTKO Ompeae/ieHHOe IoBeleHHMe M 00Jaxaronue

COCTOSATHMEM, NMOBCACHUEM H MHAUBHUAYAJIBHOCTLIO. CprKTypa N TIOBCACHHEC CXOXKHX 00BEKTOB OIMPCACIIAIOT
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oOmuit g HuX kiace. Kitace — 370 MHOKeCTBO 00bEKTOB, CBA3AHHBIX OOIIHOCTHI0O CTPYKTYPHI M NOBeIeHHUS.
Crnenyroliyto rpyniy BaKHbBIX TOHATUN 0OBbEKTHOTO ITOAX0/1a COCTABIISIIOT HaceqoBanue 1 nonumopdusm. [lounsrue
NOJIUMOP(U3M MOXET ObITh HHTEPIPETUPOBAHO KaK CIIOCOOHOCTH KJlacca MPHUHAJIEKATh OoJiee UeM OHOMY THITY.
HacsienoBanmue o3HauaeT MOCTPOCHUE HOBBIX KJIACCOB Ha OCHOBE CYIIECTBYIOLIUX C BO3MOXHOCTHIO J100aBIICHUS
WIH [IEPEOIPENIETICHNS] JaHHBIX U METO/I0B.

BaxxubIM KauecTBOM 0OBEKTHOIO MOAX0/IA SIBJISIETCS COTJIACOBAHHOCTH MOJIENIEH A TeIbHOCTH OpraHU3aliu
U MOJeNeld TPOEKTUPYeMOl HH(OPMAIMOHHOW CHUCTEMBI OT CTaauud (OPMUPOBAHHS TPEeOOBAaHUI [0 CTaAWH
peanu3zauuu. Ilo OOBEKTHBIM MOJAENSM MOXET OBITh MPOCIEKEHO OTOOpPaKEHUE pealbHBIX CYIIHOCTEH
MOJICTTHPYEMON TTPEIMETHOM 00TacTH (OpraHu3aIii) B 00bEKTHI M KJIACChl HH()OPMAIIMOHHON CUCTEMBI.

BoNbIIMHCTBO  CYHIECTBYIOIIUX METOAOB OOBEKTHO-OPUEHTHPOBAHHOIO IMMOAXO0Ja BKIIIOYAIOT  S3BIK
MOJICIIMPOBAHMS U ONHKCaHKE mpolecca MoaenupoBanus. [Ipouece — 3T0 onucaHue maroB, KOTOPbIE HEOOXOIMMO
BBIMOJIHUTh IPHU pa3paboTke MpoekTa. B kayecTBe sA3bIKa MOJEIMPOBAHUS OOBEKTHOTO IMOAXO/a HCIONb3yeTCs
yHU(PUIUPOBAaHHBIN s3bIK MogenupoBaHust UML, KOTOPBI CONEpXKUT CTaHIApTHBIA HaOOp auarpamMm st
MOJICJIUPOBAHUS.

Huarpamma (Diagram) — 3To rpaduyueckoe NpencTaBlIeHHE MHOXKECTBA 3JeMEeHTOB. Yamie Bcero oHa
nu300paxkaeTcs B BHUJIE CBA3HOrO rpada ¢ BepmuHaMu (CYUTHOCTSAMHU) U pedpaMu (OTHOIICHHUSIMH) U MPEJICTaBIsSIeT
€000l HEKOTOPYIO MPOEKIIUIO CUCTEMBI.

OOBEeKTHO-OPUEHTUPOBAHHBIN MOJIX0]] 00IaAET CASAYIOUIUMHU MPEUMYIIECTBAMHU:

o OObekTHAs JACKOMIIO3UIMA Oa€T BO3MOXHOCTL CO3daBaTb MOJACJIM MCHBIICTO pasMepa MNyTeM
HCIIOJIB30BaHUA O6H.[I/IX MEXaHU3MOB, 066CH6‘H/IB3.IOH_II/IX H€O6XOI[I/IMYIO 9KOHOMHIO BBIPA3UTCIBHBIX CPEICTB.
Hcnonp3oBanue 00BEKTHOTO MOAX0/1a CYIIECTBEHHO TIOBHIIIAET YPOBEHD YHU(PHUKAINY pa3pabOTKU U PUTOTHOCTD IS
MTOBTOPHOT'O UCIIOIb30BAHMS, YTO BEJET K CO3AaHUIO CPEIbI Pa3pabOTKH U MEPEX0Ly K COOPOYHOMY CO3JIaHUIO MOJICIICH.

. OObeKkTHas JIEKOMIIO3UIIMS IIO3BOJISIET HM30€KaTh CO3JaHMsA CJIOXKHBIX MOJECIEH, TaKk KakK OHa
MIpeIroJaraeT BOIIOIMOHHBINA MyTh Pa3BUTHS MOJIEIH HA 0a3e OTHOCUTEIHFHO HEOOIBITNX MOICUCTEM.
. OOBbekTHas MOJICNIb ECTECTBEHHA, IOCKOJIbKY OPUCHTUPOBAaHHA HA YEJIOBEUECKOE BOCIIPUSATUE MHPA.

K HEOOCTaTKaM O6T)€KTHO-OpI/IeHTI/Ip0BaHHOI‘O nmoaxoJa OTHOCATCA BBICOKHMC HadallbHBIC 3aTpaThl. OTO0T
noaxoa HE aact HeMeI[HCHHOﬁ OoTAa4u. 9(1)(I)CKT OT €TI0 NPUMCHCHHA CKa3bIBACTCSA IIOCJIC pa3pa60TKH ABYX—TpPEX
IMPOCKTOB W HAKOIUICHHA IMOBTOPHO HCIIOJB3YEMbIX KOMIIOHCHTOB. I[I/Ial"paMMBI, OTpaKaromune CHGIII/I(bI/IKy
00BEKTHOTO noaxogaa, MCHCC HarJisiAHbI.

CpaBHeHMe CyLIEeCTBYHOIINX METOAUK

B ¢yukuuonanbubix mogensix (DFD-mmarpammax motokoB naHHbiXx, SADT-muarpammax) riiaBHBIMH
CTPYKTYPHBIMU KOMITOHCHTAMH SIBISIIOTCS (DyHKUUH (Omepanuu, IeicTBUs, pabOThI), KOTOpbIE HA JUMArpammax
CBSI3BIBAIOTCS MEX/y COOO0M MOTOKaMH OOBEKTOB.

HecoMHEHHBIM 1OCTOMHCTBOM (DYHKIIMOHAJIBHBIX MOJIENEH SBISETCS pean3alusl CTPyKTypHOIo MoAxXoa K
npoektupoBanuio VC mo mnpuHuumy '"cBepXy-BHHU3", KOrjna Kaxablil (yHKUIHMOHAJIbHBIM OJIOK MOXET OBITh
JIEKOMITO3UPOBaH Ha MHOXKECTBO MOAMYHKIMHA U T.J., BBIIOIHSS, TAKUM 00pa3oM, MoyIbHOe npoektupoBanue VC.
Jnsa (yHKUMOHANBHBIX MOJENeld XapaKTepHbl NpoleaypHas cTporocts aekoMmnosuiuu MC u HarisgHoCTh
IIPEJICTaBICHMUS.

[Ipu QpyHKIMOHATBHOM NOJX0/A€ 0OBEKTHBIE MOJIeNN JaHHbIX B BUJie ER-auarpamMm "o0bekT — CBOWCTBO —
CBsi3p" pazpabaThIBalOTCS OTAENbHO. Il MPOBEPKH KOPPEKTHOCTH MOJETUPOBAHMS MPEIMETHON 00JacTH MEeX1y
(GYHKIIMOHATIBHBIMU U OOBEKTHBIMU MOJIESIMHU YCTaHABJIUBAIOTCS] B3AUMHO OJIHO3HAYHbBIE CBSI3H.

I'maBHBIN HEAOCTATOK (DYHKIIMOHATBHBIX MOJIENEH 3aKITI0YAaeTCs B TOM, UTO IPOLIECCHI U IaHHBIE CYIIECTBYIOT
OTIENbHO Jpyr OT JApyra — TOMHUMO (YHKIIMOHAJIbHOM JEKOMIIO3UIIMK CYIIECTBYET CTPYKTypa MJaHHBIX,
HaxoJsIIascs Ha BTOpoM IiaHe. KpoMe Toro, He SICHBI yCIOBHUS BBITOJIHEHUS MPOIIECCOB 00pabOTKH HHPOpPMALIUH,
KOTOpBIE TUHAMHYECKH MOTYT U3MEHSTHCS.

[lepeuncienHble HEAOCTATKH (PYHKLIMOHAIBHBIX MOJIENIEH CHHUMAIOTCS B 00beKTHO-OPHMEHTHPOBAHHBIX
MOJIeJIfIX, B KOTOPBIX TJIABHBIM CTPYKTYpOOOpPa3yIOIUM KOMIIOHEHTOM BBICTYIAET KJacC OOBEKTOB ¢ HaOOpOM
(GyHKIMH, KOTOpBIE MOTYT 00paIaThes K arpu0yTam 3TOro Kiacca.

Jlns K11accoB 0OBEKTOB XapaKTepHa Uepapxus 0000LIeH s, TO3BOJISIONIAs OCYIECTBIIATh HACAeJOBAHME HE
TOJIbKO aTpuOyTOB (CBOWCTB) OOBEKTOB OT BBIIIECTOSAILIETO Kiacca OOBEKTOB K HIIKECTOSIIEMY Kiaccy, HO U
byHKIMA (METOIOB).

B cnydae nacnenoBaHusi (YHKIMHA MOXHO aOCTparupoBaThCsi OT KOHKPETHOHM peanu3alu Mpolexyp
(abcTpakTHBIE THNBI JAHHBIX), KOTOPBIC OTIMYAIOTCS JUIS ONPEJICIICHHBIX IOJAKIACCOB CUTyalWid. DTO aaer
BO3MOXHOCTh 0Opamarbcss K IMOJOOHBIM NPOTPaMMHBIM MOJYJISIM IO OOLIMM HMeHaM (moJumMop¢usM) u
OCYILECTBIIATh TIOBTOPHOE MCIIOJIB30BaHUE MPOrPAMMHOI0O KOJa MpU MOIUGUKAIMK IIPOrPaMMHOI0 00ecIeqyeHusl.
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TakuM 00pa3oMm, aJanTUBHOCTH OOBEKTHO-OPUEHTHPOBAHHBIX CHCTEM K HM3MEHEHUIO MPEeIMETHOW 00JIacTH IO
CpaBHEHHIO ¢ ()YHKIIMOHAILHBIM TTOJXO0/IOM 3HAYUTEIBHO BBIIIIC.

[Ipn 00BEKTHO-OPUEHTHUPOBAHHOM TIOAXOAE HW3MEHseTcs W mnpuHIMN mnpoekrupoBanuss MC. ChHauana
BBIJICJISIFOTCST KJIACCHI OOBEKTOB, a Jiajiee B 3aBUCUMOCTH OT BO3MOYKHBIX COCTOSIHUH OOBEKTOB (BKU3HEHHOTO IUKJIA
00BEKTOB) OMPEAETSAIOTCS METOABI 00paboTKU ((hYHKIIMOHAIBHBIC MPOIEAYPhI), YTO OOCCIICUYNBACT HAWITYUIIYIO
pear3aluio TMHAMAYECKOTO MTOBEICHUS HH(POPMAITMOHHOW CUCTEMBI.

Jiis  00BEeKTHO-OPUEHTUPOBAHHOTO TMOJAXO0Ja pa3padoTaHbl rpaduueckue METOJIbl MOICIUPOBAHHUS
npeMETHOM 00J1acTh, 0000IIeHHBIE B si3bIKe YHUDUITUpOBaHHOTO MojenupoBanus UML. OqHako 1Mo HarJIsiTHOCTH
MPEJCTABICHUS MOJEIH TI0Jb30BaTENI0-3aKa3UNKy OOBEKTHO-OPHEHTUPOBAHHBIE MOJETU SBHO YCTYIAIOT
(YHKIIMOHATILHBIM MOJICTISIM.

[Tpu BBIOOpPE METOIWKH MOJCITHPOBAHUS MPEAMETHON 00JIACTH OOBIYHO B KA4eCTBE KPUTEPHS BBICTYMACT
CTEIIeHb e¢ JMHAMUYHOCTH. J[J1s1 GoJiee periiaMeHTUPOBaHHBIX 3a/1a4 OOJIbIIE MOAXOIAT (GYHKIIMOHAIBHBIC MOJICIH,
JUisi OoJniee aJanTHBHBIX OW3HEC-TIPOIECCOB (YIpaBJICHUS pPAOOYMMHU TMOTOKAMH, peaM3alid JUHAMUYCCKUX
3aIpoCcoOB K MH(OPMAIIMOHHBIM XPAHWIHIIAM) — 00BEKTHO-OPHEHTHPOBaHHBIC Mojieii. OTHAKO B paMKax OJHOU U
Toit ke MC nmist pa3imyuHbIX KJIACCOB 33J1a4 MOTYT TPeOOBAThCS Pa3IMYHBIC BUIBI MOJICICH, OMMMCHIBAIONINX OJHY H
Ty e IpoOJeMHYI0 00JacTh. B TakoM ciydae JOJDKHBI HCIIOJIb30BaThCsl KOMOMHUPOBAHHBIC MOJICIH TPEIMETHOU
oOnactu.

CunTreTH4ecKast METOJIHKA

Kak MO>XHO BHJIETh M3 MPEJACTaBICHHOTO 0030pa, KaXKaas U3 PAaCCMOTPEHHBIX METOIUK IO3BOJISIECT PEIIUTh
3a/1a9y OCTPOSHUsT (POPMATBHOTO OMMUCAHUS pa0OUYUX MIPOIEAYP UCCIISTyeMON CHCTEMBI. Bce MEeTOIMKH TTO3BOJISIOT
MOCTPOUTH MOJIeNb "Kak ecTh" M "Kak AOKHO ObITh". C Ipyrod CTOPOHBI, KaKAas U3 3TUX METOIUK 00Jjamaer
CYIIECTBEHHBIMA HEIOCTaTKaMH. KX MOXHO CYMMHPOBATh CICAYIOIIAM OO0pa3oM: HEIOCTATKH MPUMCHCHHS
OT/ICJILHOM METOIUKH JISKAT HE B 00JIACTH OMKMCAHUS PEATbHBIX ITPOIIECCOB, a B HEMOJIHOTE METOUYCSCKOTO MOIX0/1a.

OyHKIMOHAIBHBIE METOJUKHA B IIEJIOM JIy4llle JAlOT MTPEJICTABICHHE O CYIICCTBYIOIIUX (YHKIUSIX B
OpraHu3alyy, 0 METOJaxX UX pealn3aluy, IPUYEM Y€M BBILIE CTENEHb JE€TATU3alMKU UCCIEAYEMOro IIpolecca, TeEM
JydIie OHU TO3BOJISIIOT onucath cuctemy. [lof nydmmM onrcaHueM B JTaHHOM CiIydae MOHMMAETCS HanuMEHBIas
OIIMOKa MPU MOMBITKE O MOJIYYSHHON MOJIENN MIPeICKa3aTh MOBEACHHE peallbHOM crucTeMbl. Ha ypoBHE OTAETBHBIX
pabouux MpoIeayp UX OMMCcCaHUE MPAKTUYECKH OJTHO3HAYHO COBIAIAET ¢ (aKTUUECKON peaau3alfeil B MOTOKe padoT.

Ha ypoBHe o0miero onucanusi cucteMbl (QyHKIIMOHATBHBIE METOAMKHU JIOMYCKAIOT 3HAYUTENbHYIO CTENEHb
Mpou3BOJIa B BEIOOpE 0OIIMX HHTEP(EHCOB CUCTEMBI, €€ MEXAaHU3MOB H T.]I., TO €CTh B ONPEICTICHIUHU I'PAHUI] CUCTEMBI.
XopoI1o onucath CUCTEMY Ha 3TOM ypOBHE IMO3BOJISIET OOBEKTHBIN MOAXO0/, OCHOBAHHBINA Ha MOHSATUU CIEHApUS
UCTONb30BaHus. KIFOUeBBIM SIBIISIETCS TIOHSTHE O CIIEHAPWUU HCIIOJB30BAaHUSA KaK O CEaHCEe B3aMMOJICHCTBHS
JIEMCTBYIOILIETO JIUIA C CUCTEMOM, B pe3yJIbTaTe KOTOPOTO ACHCTBYIOLIEE JIUIIO MOJIyYaeT HEUTO, UMEIOIIee JIJIs1 HEro
[IEHHOCTh. Vcnonb30oBaHue KpuTEpHsl IIEHHOCTH JIJISl TOJIb30BATENS 1a€T BO3MOXKHOCTh OTOPOCHTH HE MMEIOIIUE
3HAUEHUS JIETaId TIOTOKOB PabOT M COCPENOTOUYMTHCS Ha TeX (PYHKIMSIX CHCTEMBI, KOTOPBIE OIpPaBABIBAIOT €€
cymectBoBanue. OJHAKO W B 3TOM CiIy4yae 3ajadya OIpPEACIICHUs] TPaHUI[ CUCTEMBI, BBIJICICHUS BHEITHUX
MOJIb30BaTEIICH ABIISICTCS CIOKHOM.

TexHO0THS TOTOKOB TAHHBIX, UCTOPHYECKH BO3HUKIIIAS MTEPBOH, JIETKO pelIaeT mpoodieMy TPaHUIl CUCTEMBI,
MOCKOJIBKY TIO3BOJISIET 32 CUET aHalu3a WH(OPMAIMOHHBIX MOTOKOB BHIICTUTH BHEIIHHUE CYITHOCTH M OMPEIEIUTh
OCHOBHOW BHYTpeHHUU Tmporiecc. OIHAKO OTCYTCTBHE BBIJICIICHHBIX YIPABISIOMUX IPOILECCOB, TMOTOKOB |
COOBITHITHON OPUEHTUPOBAHHOCTH HE MO3BOJISIET TIPEIOKUTH 3Ty METOJUKY B KAUECTBE €IMHCTBEHHOM.

HaunydmuM cmoco6oM mpeoofieHnss HETOCTATKOB PAaCCMOTPEHHBIX METOAMK SIBISETCS (hopMUpOBaHHE
CHHEPreTHYeCKOil MEeTOAMKH, OOBbECIUHSIONMIEH Pa3IUMYHbIe dTambl OTACTBHBIX METOMUK. [Ipu 3TOM M3 Kaxaon
METOJMKHA HEOOXOJMMO B3SITh YaCTh METOJIOJIOTHH, Hanbojee MOTHO U (POopMaIbHO HU3JI0KEHHYI0, U 00ECIeYnTh
BO3MOXXKHOCTh OOMEHa pe3ylibTaTaMi Ha Pa3IMyYHBIX dTarax MPUMEHEHHs] CHHepreTHuecKoil MeToauku. B Ounec-
MOJICIMPOBAHUHU HESIBHBIM 00pa3oM uieT (HhOpMUPOBAHHE MOJOOHONW CHHEPTETUUECKOW METOUKH.

Wnest cuHTeTHYeCKOii METOAUKHU 3aKITIOYACTCS B MOCIEAOBATEIHLHOM MPUMEHEHHH (DYHKIIMOHAIBLHOTO H
00BEKTHOTO MOIX0/1a C YYETOM BO3MOXHOCTH PEHHKUHUPUHTA CYIIECTBYIONMIEH CUTYyAITHH.

PaccmMoTpuM mnpuMeHEHHE CHUHTETHYECKONM METONMKH Ha MpUMepe pa3padOoTKH aJIMHHHCTPATHUBHOTO
peryiaMeHra.

[Ipu nocTpoeHnn aAMUHUCTPATUBHBIX PErJIAMEHTOB BBIJCISIIOTCS CIEAYIOIIUE CTaUH:

1. Omnpenenenue rpanul] cucTeMbl. Ha 3Tol cTaauu mpu NOMOIIY aHAJIW3a MOTOKOB JAHHBIX BBIIEJSIIOT
BHEIIHHE CYIIHOCTH U COOCTBEHHO MOJICITUPYEMYIO CHCTEMY.
2. Bhienenue CrieHapueB HCMOIb30BAHUS CHCTEMbl. Ha 3TOH cTaiud NpH NOMOINM KPHUTEpPHUs

ITOJIE3HOCTU CTPOAT 1A KaXkJI0M BHEIITHEH CYIITHOCTH Haﬁop CIICHAPHUEB UCIT0JIb30BAHUA CUCTEMBI.
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3. JloGaBieHrE CHCTEMHBIX CIICHApUEB WCIIONIb30BaHWsA. Ha 3Toil cTanmuu ompeneisiloT CIieHAPHH,
Heo0XoAUMBbIe VISl peau3alii neJieil cucTeMbl, OTIIMYHBIX OT LIeJIeH MoJb30BaTeNei.

4, [TocTpoenne quarpaMMbl aKTHBHOCTEH 110 CIICHAPHUSAM HCITONIB30BaHUA. Ha 3To cTagmu cTposT Habop
JeiicTBUI CHCTEMBI, IPUBOSIIUX K PEATU3alMK CIICHAPUEB UCIIOIb30BAHUS;

5. OYHKIIMOHAIbHAS JeKOMMO3UI[UA JUATPAMM AKTHUBHOCTEN KaK KOHTEKCTHBIX JUArPaMM METOJUKHU
IDEFO.

6. dopmallbHOE OMUCAHHE OTHACIBHBIX (DYHKIIMOHAIBHBIX AKTUBHOCTEH B BHJC aJIMHHHUCTPATUBHOTO
periaMenTa (¢ MPUMEHEHHEM PA3TUYHBIX HOTAI[HIA).

HNucTpymenTaabHas cpeaa BPwin

BPwin umeet 1ocTaToqHO IPOCTOM U MHTYUTUBHO OHATHBIM HHTEpdeiic mons3oBarens. [Ipu 3amycke BPwin
M0 YMOJYaHUIO MOSBJISIETCS OCHOBHAS MMaHENb MHCTPYMEHTOB, MaJUTpa MHCTPYMEHTOB (BU KOTOPOH 3aBUCUT OT
BBIOPAaHHOM HOTAIMK) H, B JIEBO yacTu, HaBurarop moaenu — Model Explorer (puc. 7.1).

[Tpu co3manuy HOBOM MOJEIM BO3HHUKAET JUAJIOT, B KOTOPOM CIIEyeT yKa3aTh, OYJET JIU CO3/IaHa MOJIENb
3aHOBO WJIM OHA OyJieT OTKphITa U3 (haiiya 1udo u3 pernosutopuss ModelMart, 3aTeM BHECTH UMSI MOJICIIA U BBIOpaTh
METOJI0JIOTHIO, B KOTOPOii Oy/IeT MoCcTpoeHa Moielb (puc. 7.2).

Kak 6bu10 ykazano Boitie, BPwin nonnepsxkuaer tpu metononoruun — IDEF0, IDEF3 u DFD, kaxnasa u3
KOTOPBIX peIIaeT cBou criennduyeckue 3aagn. B BPwin BO3M0OXHO MMOCTPOSHUE CMEIIAHHBIX MOJICIICH, T. €. MOJICITh
MOXeET coepkarb ogHoBpeMeHHO auarpaMmbl kKak IDEFO, tak u IDEF3 u DFD. CoctaB naiutpsl HHCTpPYMEHTOB
MU3MEHSIETCSl aBTOMATHYECKH, KOT[a MPOUCXOIUT NEPEKITIOUYEHUE C OIIHOI/I HOTaIII/II/I Ha JIpYTy1o.

BB Comperter Assockates BPwin - [(£-0} fearcnsnorrs somname Quill - fex ’:,:ﬂ" 0 2 Quittbp 1§ i8] x]
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Puc. 7.1. UnterpupoBanHas cpena pazpadbotku mojenu BPwin
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BPwin E3
| would like to
* Create model

Name : [J.leﬁrenbnomb KomMnasid

(* Business Process (IDEFO)

" Process Flow IDEF3)
(" Data Flow (DFD)

" Dpen moded
(-\I::‘- o) hom Moadel art

[ Dizplay thiz dialog on statup
| OK I Cancel Help

1
Puc. 7.2. Jlunanor co3nanusi MOJIeIu
Monens B BPwin paccMaTpuBaeTcsi Kak COBOKYIHOCTh pa0oT, Kax/1asi 3 KOTOPBIX OMEPHPYET C HEKOTOPBIM
HaObopoM JaHHBIX. PaboTa n3o0pakaercs B BUIE IPSIMOYTOJIBHUKOB, JAHHBIE — B BHJIC CTPEJIOK. ECITN IIEIKHYTH 110
JTr000MY OOBEKTY MOJEIH JICBOH KHOIKOW MBIIIH, MOSBISICTCS KOHTEKCTHOE MEHIO, KKIBIH IMyHKT KOTOPOTO
COOTBETCTBYET PEAAKTOPY KaKOT0-TH00 CBOMCTBA OOBEKTA.

IHocTpoenune moaeaun IDEF(

Ha nauanbHbIx sTanax coznanus MC Heo6X0auMo MOHATb, Kak paboTaeT OpraHu3alysi, KOTOpyr COOUparoTCs
aBTOMATH3UPOBaTh. PyKOBOAMTENb XOPOIIO 3HAET pabOTy B 1IEJIOM, HO HE B COCTOSIHUM BHUKHYTH B JICTaIH PaOOTHI
KaXJI0T'0 PSJI0OBOTO COTPYAHMKA. Ps10BOM COTPYTHUK XOPOIIIO 3HAET, YTO TBOPUTCS Ha €ro paboyeM MecTe, HO MOKET
HE 3HaTh, Kak paboTatoT kojuieru. [Toatomy ans onucanust paboThl NPeaNpUATHS HEOOXOAUMO ITOCTPOUTH MOJIENb,
KOTOpas Oy/eT ajjeKBaTHA MpeAMETHON 00JacTH U coJepxkaTh B cebe 3HaHUS BCEX YYaCTHUKOB OM3HEC-TIPOLIECCOB
OpraHM3aIiHy.

Haubonee ynoOHbIM s3bIKOM MojJenupoBaHus OusHec-mipoueccoB spisgercs IDEF0, rae cucrema
MPEJICTaBIsIETCS KaK COBOKYMHOCTh B3aMMOJAEHUCTBYIOMMX paboT miau ¢yHkiuil. Takas uncTto QyHKUMOHANbHAS

OpHEHTAIUs SBJISETCA NPUHUUIHAIBHOW — (QYHKUMU CHCTEMBl AaHAIM3UPYIOTCS HE3aBUCUMO OT OOBEKTOB,
KOTOPBIMHM OHH OINEPUPYIOT. DTO MO3BOJISIET 0OJEEe YETKO CMOJAEIMPOBAThH JIOTHKY M B3aUMOJECHCTBUE IPOLIECCOB
OpraHM3alH.

[Tporiecc mopenupoBanust cucreMbl B IDEF(0 HaumHaercs ¢ co3laHusi KOHTEKCTHOM JuarpamMmbl —
JMarpaMMbl Hanbosiee aOCTPAaKTHOTO YPOBHSI OMMCAHUSI CUCTEMBI B LIEJIOM, COAEpIKallel ompeseneHne cyObekTa
MOJICJINPOBAHUSA, LIEJIU U TOYKH 3PEHHS HA MOJIENb.

ITon cyOBEeKTOM MOHMMAETCS CaMa CHUCTeMa, MPH 3TOM HEOOXOJUMMO TOYHO YCTAaHOBUTh, YTO BXOAWUT B
CUCTEMY, a YTO JIS)KUT 3a €€ MpeieJaMu, IPYTUMU CII0BAMHU, OIIPEJEINUTD, YTO OyIET B JajbHEHIIIeM paccCMaTpuBaThCs
Kak KOMIIOHEHTBI CHUCTEMbI, a YTO Kak BHellHee Bo3zeiictBue. Ha ompenenenue cyObekTra cucTeMbl OyayT
CYILIECTBEHHO BIIMATH IO3UIMSA, C KOTOPOW PAaCCMATPHUBAETCS CUCTEMA, W ILI€JIb MOJEIUPOBAHMUS — BOINPOCHI, Ha
KOTOpbIE MOCTPOEHHAsI MOJIENb JOJKHA JIaTh OTBET. J[pyruMu cioBaMu, B Hayajie HE0OOXOAUMO ONpPEeAETUTh 0071acTh
MoienrpoBanus. Onucanyue 06JacTH Kak CUCTEMBI B 1I€JIOM, TaK U €€ KOMIIOHEHTOB SIBJIIETCS. OCHOBOI MOCTPOEHUS
Mojienu. XOTs MPEAINoiaraeTcs, YTo B X0A€ MOJEIMPOBAHUS 00JIACTh MOKET KOPPEKTUPOBATHCS, OHA JOJKHA OBITh
B OCHOBHOM C(OpMYJIMPOBaHA N3HAYAJIbHO, TOCKOJIBKY HMEHHO 00J1acTh ONpeieNisieT HallpaBIeHUe MOJEIUPOBAHHUSL.
[Ipu dopmynupoBanuu 00JacTH HEOOXOIUMO YUYUTHIBATH JIBA KOMIIOHEHTa — IMUPOTYy W TayOuny. Illupota
MoJIpa3yMeBaeT ONpeeIeHHe IPaHULl MO — YTO OyJIeT paccMaTpUBaThCS BHYTPU CHUCTEMBI, @ UTO CHAPYKU.
['myOuna ompesenser, Ha KAKOM YPOBHE JEeTalu3allii MOJIEIb SIBISIETCS 3aBepliieHHOU. [Ipu onpeeneHnu riyOuHbI
CUCTEMBbl HEOOXOAMMO MOMHHUTH 00 OTpaHMYEHHUSX BPEMEHU — TPYAOEMKOCTh MOCTPOEHHUS MOJIEIH PacTeT B
TeOMETPUYECKOM IMPOrpeccur C YBEIMUYCHHEM TINyOuMHBI AekoMno3uuuu. [locre ompeneneHus: rpaHul] MOJETH
MPEJIIOJIaraeTcs, 4YTO HOBbIE OOBEKTHI HE IOJKHBI BHOCUTHCS B MOJIEIIUPYEMYIO CUCTEMY .

Iesab MoaeMpoBanus

ens MopenupoBaHus ONPENEIAETCSA U3 OTBETOB HA CIEAYIOIIME BOIIPOCHL:

. [Toyemy 3TOT MporecC JOMKEH OBITH CMOJISTUPOBAH?
. YTo m0OJDKHA MOKA3bIBATH MOJEIE?
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. UTO MOXKET MOTYYUTH KIUCHT?

Touka 3penus (Viewpoint).

[Tox TouKoO¥ 3peHust MOHUMAETCS IEPCIIEKTHBA, ¢ KOTOPOI HaOII0AaIach CUCTEMA MPU TOCTPOCHUH MOJICIH.
XOTs MpU TOCTPOCHUU MOJCIH YUYWUTHIBAIOTCS MHEHHS Pa3IMYHBIX JIIOJICH, BCE OHU JIOJDKHBI MPHUICPKUBATHCS
€IMHOM TOUKH 3pEHUsI HAa MOJEIb. TOoYKa 3peHusl 10HKHA COOTBETCTBOBATH 1EJIHM M TpaHuLlaM MojienupoBanus. Kak
MIPaBUJIO, BRIOMPAETCS TOUKA 3PCHHSI YEJIOBEKA, OTBETCTBEHHOTO 32 MOJICTTUPYEMYIO paboTy B LIEJIOM.

IDEFO-Monmens mpeamonaraeT Hajaudue 4YETKO CHOPMYIUPOBAHHON IEIHM, €AMHCTBEHHOTO CYOBEKTa
MOJICIMPOBAHUS M OAHOM TOUKH 3peHus. jisi BHeceHus 00yacTu, 1meau U Touku 3peHus B moaenu IDEFO B BPwin
cienyer BbeIOpaTh MyHKT MeHIO Model/Model Properties, Bei3bsiBarommii quanor Model Properties (puc. 7.3). B
3akiaake Purpose ciemyer BHECTH 1ielb U TOYKY 3peHHUs, a B 3akimanky Definition — ompenenenue mMoaenu u
ornucaHue o0JacTH.

B 3aknmaake Status Toro ke auanora MOXHO ONHMCAaTh CTAaTyC MOJIeIM (YEpHOBOM BapwaHT, pabOYMid,
OKOHYATEJIbHBIA W T. J.), BPeMs CO3JaHUs U IMOCJIEIHEr0 PENaKTHUPOBaHUs (OTCICKHUBACTCS B JalbHEHIIEM
aBTOMAaTHUYECKU 10 CUCTEMHOM nate). B 3akmanke Source omMCchIBalOTCS UCTOYHUKU UH(POPMALIUU I TIOCTPOCHUS
moteu (Hanpumep, "Omnpoc IKCIepToB IpeIMETHON 001acTh U aHam3 qokyMmeHTanuu'"). 3akinaaka General ciryxut
JUISl BHECEHHUSI MMEHH MTPOCKTA M MOJICIIN, MMCHH ¥ MHUIIMAJIOB aBTOPa U BpeMEHHBIX paMok Moaenn — AS-IS u TO-
BE.

Monenu AS-IS u TO-BE. O6b14HO cHauana cTpouTCs MOJENh CYIIECTBYIOIIEH OpraHu3aiuu padoTel — AS-
IS (kax ectb). AHaU3 PyHKIMOHAIBHON MOJIENN IO3BOJISIET IOHATH, TJI€ HAXOAATCs Haubosiee ciadble MecTa, B UEM
OyIyT COCTOSTH NMPEUMYIECTBA HOBBIX OM3HEC-TIPOLIECCOB U HACKOJBKO TITyOOKUM H3MEHEHHSM MOJIBEPIHETCS
CYIIECTBYIOIIAS CTPYKTYpa opranu3aiuu ousHeca. [leranusamnust OM3HEC-POIECCOB MO3BOJISICT BHIIBUTH HEIOCTATKH
OpraHHU3aIy Jaxke TaMm, TJie PYHKIIMOHAIBHOCTh Ha MEePBbIi B3I KaXKeTcsl oueBuaHoN. Halinennsie B Monenu AS-
IS nenocratku mMoxHO ucrpaBuTh Hpu co3ganuu Mozaenu TO-BE (kak Oyaer) — Monenu HOBOM OpraHu3aluu
OM3HEC-TIPOIIECCOB.

Texnonorus npoextupoBanus C noapasymeBaer cHavasia cozianue Mojenu AS-IS, ee ananus u ynydunienue
Ou3Hec-TpoIeccoB, To ecTh co3zaanue monuenu TO-BE, u tonpko Ha ocHoBe Monenmu TO-BE crpoutcs monens
JAHHBIX, IPOTOTHUII U 3aTeM OKOHYaTeNIbHBIN BapuanT UC.

Model Properties ) x
.

i Layout | ABCUnks | PageSetup | Header/Footer | Shapes | Drave Siyle |
Genetrsdl  Puposze I Defirion | Sowce | Status | Numbering | Display |

Maodel Name:
HearensHocTe Konvnasu Quill

Purpoze:

' M OaenupoEaHHE TEKYLIMK GM3HeC - NpoueccEt Komnarsuluil

Viewpoint:

NupexTop ;] [&I

| oK l Otmena I [Hpimvens | Cnpaska J

Puc. 7.3. Jluanor 3aj1aHus CBOMCTB MOJIEIIH

Wuorpa texymas AS-IS u Oyaymas TO-BE momenu pa3inuyaroTcsi O4eHb CHIIBHO, TaK YTO MEPEXOd OT
HAyYaJIbHOTO K KOHEYHOMY COCTOSIHMIO CTAHOBUTCSI HEOUEBHIHBIM. B 3TOM ciydae HeoOXoauma TpeThsi MOJEIb,
OIMCHIBAIOLIAs NTPOLIECC NIEPEX0/IA OT HAYAIIBHOTO K KOHEUHOMY COCTOSIHMIO CHUCTEMBI, IIOCKOJIBKY TaKOM Iepexon —
3TO TOXeE OM3HEC-TIPOoIIecC.

PesynbraT onucaHuss MoJenud MOXHO monyduTh B otdere Model Report. Jluanor nacTpoiiku oTyeTa o
MOJIeNIM BbI3bIBaeTCs u3 MyHKTa MeHI0 Tools/Reports/Model Report.


http://www.intuit.ru/department/se/devis/7/#image.7.3#image.7.3
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B numanore HacTpoiiku cienyer BbIOpaTh HEOOXOOUMBIE MOJS, MPU 3TOM aBTOMATHUECKH OTOOpakaeTcs
04YepeaHOCTh BBIBOJIa MH(OPMAITUH B oTueT (puc. 7.4). I

W Model Report 1 ﬁ

Modet [earesssocts komnasss Quil

|- Model Report Dictionary Options B
1V ModelMName 5 Pumpose
2|v Definition [~ Source
3V Scope [~ Author Name
4 Viewpoint [~ Creation Date 3
[~ Time Frame [~ Systern Last Revision Date
[ Status I~ User Last Revision Date I

Cose |[Preview..] Pint. | Repot. | Hep |
)

Puc. 7.4. JluanoroBoe okHO 111 )OPMHUPOBAHUS OTYETA [10 MOAEIH

Ha puc. 7.5 npencrasieH ot4et, chOpMUPOBAHHBIH 110 BBIIICYKA3aHHBIM ITOJISIM.

OcnoBy Mmeroponoruun IDEFO cocraBnser rpaduyeckuil s3pIk onmucaHus Ou3Hec-TpolieccoB. Mozenb B
Hotauuu IDEF0 mnpencraBisger coOOi COBOKYMHOCTh HEPApXMUECKH YIOPSAJOUYEHHBIX W B3aUMOCBSI3aHHBIX
muarpamm. Kaxnas nuarpaMma siBIIsSI€TCSl €IMHULIEH ONMCAHUS CUCTEMBI M PaclojaraeTcs Ha OTAEIbHOM JIUCTE.

Mopenb MOXKET COepKaTh YEThIPE THUIIA TAATrPAMM:

. KOHTEKCTHYIO TrarpaMMy(B Ka)KI0i MOJICITH MOXET OBITh TOJBKO OJHA KOHTCKCTHAS IHarpamMma);
. JUarpamMMsl JIEKOMIIO3UIIAY;

. JIMarpaMMBbl JiepeBa y3JI0B,;

o IuarpamMmel Tobko Autst sxcnozummu (FEO).

Model Reportpreview 10/
CIEC B |

Hodel Name: flesTeabHOCTh KomMnaHuu Quill

Definition: 370 yuesHas mMofeAb, ONUCHBARWAR HNESTEALHOC!

Scope: D6uee YnpaBAEHHHW GWM3HECOM KOMNAHMM:I MCCACAOBAHME -
TECTHPOBAHME W NpOAAXa MPOAYKTOB.

Viewpoint: flupexkTop

Purpose: MoneampoBaHMe TeKYuMX GWM3HEC - NpoueccH Komnai

Report Format: Labeled

«| | |

Closel Hobl

Puc. 7.5. IIpenBapurenbHblil IPOCMOTpP OTYETA

KoHTekcTHas quarpaMMa SIBISIETCS BEPIIMHONW IPEBOBUIHON CTPYKTYPHI AUATPAMM U TIPEACTABISIET COOOM
camoe o0lIlee ONMCcCaHue CUCTEMBI U €€ B3auMOJIeHcTBUS ¢ BHeIIHeH cpenoil. [locie omucanusi cucTeMbl B LEIOM
MIPOBOAMTCS pa30ueHNe ee Ha KPYMHbIE pparMeHThl. DTOT MPoIiecC Ha3bIBAaeTCs GYHKIIMOHATIBLHON JEKOMIIO3UIINEH,
a IMarpaMMbl, KOTOPBIE ONUCHIBAIOT KAXKbIN (pparMeHT 1 B3auMo ieiicTBre (hparMeHToOB, Ha3bIBAIOTCS JUArpaMMaMHU
nexomno3unuu. [locne neKoMIO3UIMN KOHTEKCTHOW JuarpaMmbl IPOBOAMUTCS JEKOMIIO3HUIMS KaKI0T0 OOJIBLIOTO
¢parmenTa cucteMsl Ha Ooyiee MEJNKHE M Tak Jajee, 10 AOCTHKEHHs HYXKHOTO YPOBHS HOJPOOHOCTH OIMMCAHUSL.
[Tocne kaxxgoro ceanca OEKOMIO3UIMHM TPOBOMATCS CEAHCHI SKCIEPTU3bI — O3KCIEPThl NMPEAMETHON 00jacTu
YKa3bIBalOT Ha COOTBETCTBHE pEaIbHBIX OM3HEC-TIPOLIECCOB CO3aHHBIM Auarpammam. HaiiieHHble HeCOOTBETCTBUS
UCIPABIISAIOTCSA, M TOJIBKO TOCJE MPOXOXKIACHUS SKCIEPTH3bl 03 3aMedaHuid MOXKHO MPUCTYHaTh K CIEIYIOIIEMY
CeaHCy JeKOMIO3UIHMU. Tak JOCTUraeTcsi COOTBETCTBHE MOJIENIN pealIbHbIM OM3HEC-TIpoIieccaM Ha JIF00OM U KasKJJOM
ypoBHe Mojenu. CUHTaKCUC OIMCAHUS CUCTEMBI B IIEJIOM M KaXKJI0TO €€ (hparMeHTa OJJMHAKOB BO BCEH MOJIETH.
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Jluarpamma JepeBa Y3JIOBIOKA3bIBACT HEPAPXMUECKYIO 3aBUCHUMOCTbh PaldOT, HO HE B3aUMOCBS3H MEXKIY
pabortamu. /luarpamm iepeBbEB Y3JI0B MOKET ObITh B MOJIETU CKOJIb YTOJHO MHOT'O, ITOCKOJIBKY JI€PEBO MOXKET OBIThH
MOCTPOCHO Ha MPOU3BOJILHYIO TTTyOUHY U HE 0053aTEHHO C KOPHSI.

nuarpammbl i skcno3uiuu (FEO)cTpositcs ans wiumocTpauuu OTAEIbHBIX (parMeHTOB MOJEIH, JUIS
WJUTIOCTPAIINH aJTbTePHATUBHON TOYKH 3PEHUS, JIUOO TSI CIICIUATBHBIX IIEIICH.

Paboter (Activity)o0o3HauaroT TOMMEHOBAHHbBIC MTPOIIECCHI, DYHKIIMU WM 3a/1a4d, KOTOPbIC MPOUCXOIAT B
TEUYEHUE OIpPEICICHHOIO BPEMEHH M HMMEIOT paclio3HaBaeMble pe3ysbTaTbl. PaboTel M300paXkaroTcst B BUJE
IpsIMOYTOJILHUKOB. Bce paboThl MOMKHBI OBITH Ha3BaHbl U omnpeaeneHbl. MiMs paboThl JOMKHO OBITH BBIPAXKEHO
OTIJIArOJIbHBIM CYILIECTBUTENBHBIM, 00O3HadaromuM JeicTBue (Hanpumep, "JlestenpHocts komnanuu', "llpuem
3akaza" u T.1.). Pabota "JlearenbHOCT, KOMIAHUU'" MOXKET MMETh, HAPHUMEP, CIEAyoIIee ompeaeiacHue: "ITo
ydeOHasi MOJIeNib, ONMUCHIBAMOINAs JesATeNbHOCTh Kommnanuu'. Ilpu cozmanum HOBOW Mmonenu (MeHio File/New)
ABTOMATUYECKU CO3/1a€TCs KOHTEKCTHAs JAMarpaMMa ¢ €IMHCTBEHHOH paboToil, n300paXkarouieil cucreMy B LEJI0M
(puc. 7.6).

Npaswaa n
l-’t‘wﬁavw

Mapeerweorue
WEISpMA

Jscean

EANGHTOR
= Desteserocte xomnsem Qul

Mpoasssne
npoy TN
Bywanteperan
CHGTews
WOSAAADORITA FaLylne (35 &)
B C-NpoUsscH
o s DesrensHocTe xonnaies Guil 3
A0 —

Puc. 7.6. ITpuMep KOHTEKCTHOM AMarpaMMbl
J1j1s BHECEHMS] UMEHU pabOoThI CIIEAYET MEIKHYTh 0 paboTe MpaBoil KHOMKOW MBIIIH, BEIOpaTh B MeHI0 Name
Editor u B mosiBuBIIeMCsl Juanore BHECTU UMs paOoThl. [[ns onmucaHus Apyrux CBOMCTB pabOThl CIYXKHUT JUAJIOT
Activity Properties (puc. 7.7).

Pianzsu Madal  BsdaMar - Tasks  WWsdao Haln

>
UDPValues | UOW | Sowce | Roles | BoxStie |
Name | Defrition | Stabss | Font | Cor | Costs |
Urnused Sctivity Names:
l X
OearemmtocTs Kovnanud Gull ZI l &'
=
Author:
ﬁicposr;ma

I oK I Oresna l ‘w-ww,J Crpaexa

L iy SF P E iR
Puc. 7.7. Pepakrop 3amaHus cBOWCTB pabOTHI

JlnarpaMMbl JI€KOMIO3HUIIMUA COJIEpKAT POJCTBEHHBIE PabOTHI, T. €. JOYEpHUE pabOTHI, UMEIONIHNE OOIIYIO
POIUTENBCKYIO paboTy. [yt co3qanus TuarpaMMbl JEKOMIIO3HUIINH CIEIYET MIENKHYTh MO0 KHOIKE

-
Ha TIAaHEeTT! HHCTPYMEHTOB.
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Bosznukaer nuanor Activity Box Count (puc. 7.8), B KOTOPOM clieZlyeT yKa3aTh HOTAIlMI0 HOBOM JuarpaMMel
1 Konm4decTBO paboT Ha Heil. OcranoBumcs noka Ha HoTanuu IDEF0 u menknem Ha OK. IosiBnsercs quarpamma
nexommno3urmu (puc. 7.9). JlomycTumslil uHTEpBal yncia padbot — 2-8. JlekoMro3upoBaTbpaboTy Ha OIHY paboTy
HE MMEeT CMbIC/IA: JUarpamMMbl ¢ KOJMYECTBOM pPaboOT 0ojiee BOCBMM IOIYYarOTCs MEPEHACHILEHHBIMU U IIJIOXO
yuratorcs. s obecrieueHuss HArIsIIHOCTH M JIYYIIETO MOHMMAaHUS MOIETHPYEMBIX MPOIECCOB PEKOMEHIYETCs
UCIIOJIb30BaTh OT TPeX A0 LIECTH OJIOKOB Ha OAHOM TuarpaMme.

(“ IDEFO " DFD (" IDEF3

'_ Iniclude Esternals & D ata Stores
MNumber of Activities in this =
Dacomposition (0:81 [+ =

oK Cancel | Help |

Puc. 7.8. JInanor Activity Box Count

Ecnu okaspiBaercsi, 4TO KOJUYECTBO Pa0OT HEJOCTATOYHO, TO PabOTy MOXHO /100aBUTh B AHArpammy,
IIEJKHYB CHayasa 1o KHOIMKE Ha MaJUTpe MHCTPYMEHTOB, a 3aTeM 110 CBOOOTHOMY MECTY Ha JuarpaMMe.

PaboTs! Ha qEarpaMmax JIEKOMITO3UIIMH OOBIYHO PACIIOJIAraroTCs MO JHArOHAIH OT JIEBOTO BEPXHETO yriia K
PaBOMY HUXKHEMY.

Takoil nops10K Ha3bIBAETCSI HOPAIKOM AOMUHUPOBaHUs. COIIaCHO ATOMY IIPUHLIMITY PACIIOIOKEHUS B JIEBOM
BEPXHEM YIJly ITOMELIaeTcsl caMasi BaykHasi paboTa min paboTa, BBIIIOJIHAEMAas IO BpeMeHH nepBoil. Jlanee BIpaBo
BHU3 pPacIojararoTcsi MEHee Ba)KHBIC HIIM BBINIOJHsEMbIE MO3Ke padoThl. Takoe pasmemnieHne oOierdaeT YTeHHe
JarpaMm, KpoMe TOro, Ha HeM OCHOBBIBAETCS MOHATHE B3aUMOCBSI3€i paboT (CM. HIKE).

Kaxnas u3 paboT Ha nuarpamMme JEKOMIO3UIIMM MOKET ObITh B CBOIO Ouepelb JAekomiio3upoBaHa. Ha
JyarpaMMme JIeKOMITO3UIMH padoThl HyMEPYIOTCS aBTOMAaTUYECKH ciieBa HarpaBo. Homep paGoThl moka3biBaeTcs B
IpaBOM HMIKHEM yriy. B neBom BepxHeM yrily wu300pakaeTcsi HeOoJjblllas AMaroHajbHas dYepra, KoTopas
NOKa3bIBaeT, YTO JlaHHasg paboTa He ObLIa JeKoMIo3upoBaHa. Tak, Ha puc. 7.9 Bce paboOThl emie He ObUH
JI€KOMIIO3UPOBAHBI.
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Puc. 7.9. Ilpumep nuarpamMmbl JEKOMITO3UIIUHI
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Jlexuus 12. MoagenupoBanmne Ou3Hec-nmponeccoB cpeacrsamMu BPwin

Crpeaxu

Crpenku(Arrow) OMHMCBHIBAIOT B3aMMOJICHCTBHE padOT W TPEICTaBIAIOT COO0OM HEKYH HH(OpPMAIIUIO,
BbIpaXXeHHYIO0 cyuiectButenpbHbIMU.(Hanpumep, "3Bonku kinuentos", "[lpaBuna u mpouenypsl”, "byxranrepckas
cucrema'.

B IDEF0 pa3nuuaror 0Tk TUIIOB CTPEJIOK:

Bxoa(Input) — marepuan i uHGOPMAIUSA, KOTOPhIC HCIOJIB3YIOTCS WM MPeoOpa3yroTcst paboToit s
HOJy4YeHHUs pe3ynbraTa (Beixoaa). Jlomyckaercs, 4To paboTa MOKET He MMETh HU OJJHOW CTpesiku Bxozaa. Kakibiit
THUI CTPEJIOK MOJIXOAUT K ONPECTICHHON CTOPOHE MPSMOYTOJIbHUKA, H300pakatoiero paboTy, Uil BEIXOIUT U3 HeEe.
Crpenka BXoa pUCyeTcsl Kak BXOJI1as B JIEBYIO I'paHb paboThl. [Ipy onrcaHuy TEXHOIOIHYECKUX MPOLECCOB (A1
storo u 66Ut puayMan IDEF0) He Bo3HUKaeT mpoOiieM onpesenieHus: BXo0B. [IeiicTBUTeNnbHO, "3BOHKH KINEHTOB"
Ha puc. 7.6 — 3T0 He4To, uTo nepepadaTbiBaeTcs B porecce "JlesTeIbHOCTh KOMITAaHUU'" 17151 HOJyYeHUs pe3yJIbTaTa.
[Tpu mogenupoannu MC, xoraa cTpenkaMu sIBISIIOTCS He (pu3nyeckre 0ObEKThI, a JaHHBIE, HE BCE TaK OYEBHJIHO.
Hanpumep, npu "Ilpueme nauuenTa" kapra naueHTa MokKeT ObITh M Ha BXOJI€ U Ha BBIXOJE, MEXKIY TEM KaueCTBO
ATUX JAHHBIX MeHseTcs. [[pyrumu cioBamu, B HalleM I[pUMEpPE AJIs TOro, YToObl ONpaBlaThb CBOE Ha3HAUYECHHUE,
CTPEJIKH BX0/1a U BBIX0/1a IOJDKHBI ObITh TOUHO OIIPEJIEJIEHBI C TEM, YTOOBI YKa3aTh Ha TO, YTO JaHHbIE AEUCTBUTEIHHO
ObUTH IepepaboTanbl (HarTpuMep, Ha BbIXoie — "'3anoinHeHHas kapta naiueHTa'"). OueHb 4acTo CJI0KHO OMPEACIIUTh,
SIBJISIFOTCS JIU IaHHBIE BXOZOM HJIM yIIpaBlieHueM. B 3ToM cityuae moacka3koil MOKeT CIy>KUTb UH(OpMALHSL O TOM,
nepepadaThIBAIOTC/U3MEHSIOTCS JIU JaHHbBIE B paboTe min HeT. Ecim u3MeHstoTes1, To, CKopee BCero, 3TO BXO/I, €CITU
HET — YIIpaBJICHHE.

Yupasuaenune(Control) — npaBuia, crpaTeruu, mpoueaypsl WM CTAaHIAPTHI, KOTOPHIMU PYKOBOZICTBYETCSI
pabota. Kaxxnas paboTta 10/KHA UMETh XOTs Obl OJJHY CTpeNKy ynpasieHus. CTpenka ynpaBiIeHUS PUCYETCs Kak
BXO/JIAIIasl B BEPXHIOK TpaHb padoThl. Ha puc. 7.6 crpenka "[IpaBuna u mporeaypsl" — ymnpaBieHUE sl paOOThI
"JlesTenbHOCTh KOMIaHUK". YIIpaBieHue BIMsIET Ha paboTy, HO He Ipeodpa3yercs paboroil. Eciu nens paboTel —
M3MEHUTh IPOLEAYPY WIHM CTPATEruio, TO Takas Mpoleaypa Wik cTpaTerus OyaeT uisi paboTsl BXoAoM. B ciydae
BO3HUKHOBEHUS HEOIPEJENCHHOCTH B CTaTyce CTPEIKHU (YIpaBieHHE UM BXO/) PEKOMEHIYeTCs PUCOBATh CTPEIIKY
yIpaBIeHUS.

Boixon(Output) — marepuan win uHbOpMAIKs, KOTOpbIe MPOU3BOIATCs padboroit. Kaxaas padora 1omKHa
UMETh XOTsI Obl OJJHY CTpENKy BbIxona. Pabora 6e3 pe3ynbTara HE UMEET CMbICIIAa U HE JI0JKHA MOJEINPOBATHCS.
Crpenka BbIXOJa pUCYETCsl KaK MCXOAslIas U3 mpaBod rpaHu pabotel. Ha puc. 7.6 ctpenku "MapkeTHHroBbIE
matepuainsl” 1 "lIpogaHHbIe POYKTH" SBISIOTCS BBIXOJOM JUIsl paOboThl "JlesTenTbHOCTh KOMIIaHUM'".

Mexanu3m(Mechanism) — pecypchl, KOTOpbIE BBIMOJHSIOT Pab0Ty, HANPHUMEP MEPCOHAT HPEIIPHSITHS,
CTaHKH, ycTpoicTBa U T. A. CTpenka MexaHu3Ma pHUCyeTCsl Kak BXOJslIasi B HWKHIOIO rpaHb padotel. Ha puc. 7.6
ctpenka "byxrantepckas cuctema sIBIsIeTCS MEXaHU3MOM /1 paboTel "JlestenbHocTh Komnanuu'". ITo yemoTpenuto
AQHAJINTHKA CTPEJIKU MEXaHU3Ma MOTYT He U300pa’kaThCsl B MOJIEINH.

BozoB(Call) — cneumanpHast crpenka, yka3plBarolas Ha JIpyryr Mopaenb padorel. CTpenka BbI30Ba
pucyeTcs Kak MCXondlas U3 HWkHeW rpanu padotsl. Ha puc. 7.10 crpenka "Jlpyras mozaens paboThl" sBisercs
BBI30BOM 1 paboThl "M3roToBienue uzaenus". CTpenika BbI30Ba UCIIONb3YeTCs Ui YKa3aHUs TOTO, YTO HEKOTopast
paboTa BBINMOJHSAETCA 3a TpeneaamMu Mojaenupyemou cuctembl. B BPwin cTpenkm BbI30Ba HCHONB3YIOTCS B
MEXAHU3ME CIUSHUSA U pa3JIeIeHUs] MOAEIEN.
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Puc. 7.10. Ctpeka BbI30Ba, HOSBIAIOMIACA NPH PACIIEITIEHUH MOJIETN
I'pannunbie crpenku. CTpelKd Ha KOHTEKCTHOW guarpaMMme CIIy)KaT JUIs ONMHCAHUS B3aMMOCHCTBHS
CUCTCMEI C Opr)KaIOH_H/IM MHPOM. OHI/I MOFyT HA4YMUHATbhCA y I'paHULIbI JUArpaMMbl U 3aKaHYHMBATbCA y pa60TbI, niin
HA000pOT. Takue CTPESIKH Ha3bIBAIOTCS TPAHUYHBIMU.
Hﬂﬂ BHCCCHU rpaHHqHOﬁ CTPCJIKH BXOJia CHeHyeT:

— =

o IICJIKHYTh 110 KHOTIKE C CUMBOJIOM CTPEJIKU

)

. B MAJIMUTPE MHCTPYMEHTOB MEPEHECTH KypCop K JICBOM CTOPOHE SKpaHa, MOKa He MOSBUTCS HavalbHAsS
HITPUXOBAs TOJIOCKA;

o HIETKHYTHh OJHMH Pa3 MO MOJOCKe (OTKyAa BBIXOAHWT CTPENIKa) U €Ile pa3 B JIEBOW YacTu PabOTHI CO
CTOpPOHBI BX0/1a (T/Ie 3aKaHYNBAETCSI CTPEIIKA);

. BEPHYTHCS B MAJIUTPY HHCTPYMEHTOB M BHIOPATh OMIIMIO PEAAKTUPOBAHMS CTPEIKU

X

. NICTKHYTh MPABOW KHOMKOW MBINIM HA JIMHUKM CTPEIKH, BO BCILIBIBAIOIIEM MEHIO BhIOpaTh Name u

n00aBUTH UMsI cTpenky B 3akiaake Name quanora IDEFO Arrow Properties.

CrpenkuynpaBieHus, BX0Ja, MEXaHU3Ma U BbIXOJa U300pakaloTcs aHAIOTUYHO. iIMeHa BHOBb BHECEHHBIX
cTpenok (puc. 7.11) aBromatndecku 3aHocsTCs B cioBaps Arrow Dictionary.

ICOM-koapl. JlmarpamMma JEKOMITO3UIIMM TpEAHA3HAYCHA I JAeTaln3alud padoTel. B oTiamume oT
MoJieneli, 0TOOpaXXkaroLMX CTPYKTYpY OpraHuzaiuu, padbora Ha auarpamme BepxHero ypoBHs B IDEFO — sT1o He
9JIEMEHT YIPAaBIIEHUS HIDKECTOALUMHU paboTamu. PaboThl HM)KHEro ypoBHS — 3TO TO K€ camoe, YTO padoThI
BEPXHET0 YpOBHsI, HO B OoJiee 1eTalIbHOM M3NoKeHHH. Kak ciecTBre 3TOro rpaHuilbl paboThl BEPXHET0 YPOBHS —
9TO TO XK€ camoe, 4TO TpaHuIlbl auarpammbl aekommosuruu. ICOM (a66peBuarypa ot Input, Control, Output u
Mechanism) — kojb1, IpeiHa3HAYCHHBIE 115 UAeHTH(OUKAIMY TpaHnIHbIX cTpenok. Kox ICOM conepxut npedukc,
cootBercTByOmuUi Ty crpenku (I, C, O unu M), u nopsaKoBsIii HOMEP.

BPwin BHocut ICOM-kozaps! aBToMaTnuecku. s orobpakenuss ICOM-Ko0B cielyeT BKIIOYUTH OIIUIO
ICOM codes na 3akmaake Display quamora Model Properties (menro Model/Model Properties) (puc.7.12).
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Puc. 7.11. Tuamor IDEFO Arrow Properties

CrnoBaph CTPEJIOK PEAAKTUPYETCS MPU TIOMOIIM CHEIUAIBHOTO penaktopa Arrow Dictionary Editor, B
KOTOPOM OMpEeNsieTcs CTpelika U BHOCUTCS OTHOCSIIMICS K Hell kommeHTapuil (puc. 7.13). CnoBapb cTpenok
penraeT oueHb BaXKHYIO 3a71aqy. JluarpaMMBbl CO3AAF0TCS aHATUTHKOM JUISI TOTO, YTOOBI TIPOBECTH CEAHC IKCIIEPTHU3HI,
T. €. 00CYIUTh AHAarpaMMy CO CIIELUATMCTOM IpeIMeTHOM o0nactu. B moboii mpeaqmeTHol obnactu GpopMupyercs
MpoECCUOHANIBHBIA KAprOH, TMPUYEM OYEHb YacTO KAPTOHHBIC BBIPAKEHUS HWMEIOT HEUETKHH CMBICT |
BOCIPUHUMAIOTCS Pa3HbIMU CIICLUAINCTaAMU MO-pa3HOMY. B TO e BpeMsi aHaUTHUK — aBTOP AMArpaMM JOJKEeH
yHnoTpeOIsTh T€ BRIpAKEHHUS, KOTOpbIe HanboJiee MOHATHBI dKcriepTaM. [1ockoabKy opManbHbIE ONIPeIeTICHUS 9YacTO
CJIOHBI /7Sl BOCTIPUSITHUS, aHATUTHK BBIHYKJIEH YIOTPEONIATh MpOo(eCCHOHATBHBIN KaproH, a YTOOBI HE BO3HHUKIIO
HEOJHO3HAYHBIX TPAKTOBOK, B CIIOBApPE CTPEJIOK KaXIOMY IMOHATUIO MOXXHO JIaTh PACHIUPEHHOE M, €CJIH 3TO
HE00X01uMo, (opMalIbHOE OIpe/IEIIEHHE.
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odel Properties N R X
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Puc. 7.12. Bxmouenne onuuu ICOM codes Ha 3akmanke Display
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Puc. 7.13. PepaktupoBaHue cioBaps CTPEIOK

Conepxumoe ciioBapsi CTpesIOK MOXKHO pacrieyarats B Buje otdyera (MeHio Tools/ Report /Arrow Report...) n
MIOJTYYHUThH TOJKOBBIN CIIOBaph TEPMUHOB MPEIMETHOMN 00JIaCTH, HCITONB3YIOIIUXCS B MOJICIIH.

HecBsizannble rpannyHblie ctpenku (Uunconnected border arrow). Ilpu nekoMmo3unun paboThl BXOISIIIE
B HEE W HUCXOMANINE W3 HEe CTPENKH (KpOME CTPENKH BBI30BA) aBTOMATHYECKH TMOSBISIOTCS Ha JUarpaMme
JIEKOMITO3UIMK (MUTpALUsl CTPENIOK), HO IPU ATOM He KacaroTcs paboT. Takue cTpeiku Ha3blBalOTCSl HECBA3aHHBIMU
U BocnipuHUMaroTcs B BPwin kak cuHTakcnyeckas onrmoka.

Ha puc. 7.14 mnpuBeneH ¢parmMeHT auarpaMmbl JEKOMIO3MIIMM C HECBA3aHHBIMU  CTpEJIKaMH,
reHepupytrouuiics BPwin npu nexomnosunyu padotsl "Coopka HACTONbHBIX KOMILIOTEPOB' (cM. puc. 7.9). Jlns
CBSI3bIBaHUS CTPEIIOK BX0/J1a, YIIPABJIEHUS UM MEXaHU3Ma HE00X0IMMO IEPEHTH B PEKUM PEeAaKTUPOBAHUS CTPEJIOK,
MIEJKHYTh IO HAKOHEYHHUKY CTPEJIKH M IIOTOM TI0 COOTBETCTBYIOIIEMY CETMEHTY palOoThl. [l CBA3BIBAHUS CTPEIKU

BBIX0JIa HEOOXOAMMO MEPEUTH B PEKUM PEIaKTHPOBAHUS CTPEIIOK, MISIKHYTh MO0 CErMEHTY BBIXOJa paOOTHI M 3aTEM
IO CTpEJIKE.
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Puc. 7.14. Ilpumep HecBA3aHHBIX CTPEIIOK

Buytpennue crpenku. [[is cBsizu paboT Mexay co00it HCIIONB3YIOTCS BHYTPEHHUE CTPEIKU, TO €CTh CTPEIIKH,
KOTOpbIE HE KacaloTCs TPaHMIIbI TUarpaMMbl, HAUMHAIOTCS y OJHOM U KOHYAIOTCA y JPYroil paboThI.
Jl5is pricoBaHUs BHYTPEHHEH CTPEIKHM HEOOXOAMMO B PEKUME PUCOBAHHS CTPENIOK HIEIKHYTh MO CETMEHTY

(HarmpuMep, BbIX0Ja) OJHOW pabOTHI M 3aTe€M IO CerMeHTy (Hampumep, Bxoza) apyroi. B IDEF0 paznuuaroT nsth
THIIOB CBsI3el paboT.


http://www.intuit.ru/department/se/devis/7/3.html#image.7.14#image.7.14
http://www.intuit.ru/department/se/devis/7/2.html#image.7.9
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Cea3u

Ces3p mo Bxoay(output-input), koraa cTpenka BbIX0Jia BBIIIECTOAIICH pabOThI (1ajiee — MPOCTO BHIXON)
HaIlpaBJIseTCsl Ha BXOJ HIDKECTOsIICH (Hampumep, Ha puc. 7.15 crpenka "CoOpaHHble KOMIBIOTEPBI' CBSI3BIBACT
pabots! ""COopKa U TeCTHPOBaHUEe KOMIIbIOTepoB' u "OTrpyska u noayderue").
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Puc. 7.15. Cps3b 110 Bxo1y
Cesi3p mno ympasiaenuto(output-control), korga BbIXOA BBIIIECTOSAIICH paOOThl HaMpaBiIsAeTCsA Ha
yhpaBiieHue HuxkecTosAueil. CBs3b 1O yNPaBICHUIO MTOKA3bIBAET JOMUHUPOBAHUE BBILIECTOSIIEH paOboThl. JlaHHbIE
WK OOBEKTHl BBIXOJA BBINIECTOALIEH pabOThl He MEHAITCS B Huxkecrosmei. Ha puc. 7.16 crpenka "3aka3bl
KJINEHTOB'' CBSI3bIBacT pabOThI "l'[po;ilaﬁm U MapkeTHHI" 1 "C0opKka U TeCTHPOBaHHE KOMIILIOTEPOB''.
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Puc. 7.16. CBs3b 110 YIIPABIECHUIO
OopartHas cBs3b o Bxoay(output-input feedback), korma Beixo HIKecTOsIIIIEH paOOTHI HAITPABIIAETCS Ha
BXOJl BbllIeCTOsIENH. Takas CBs3b, KaK INPaBUIIO, MCIOJB3YyeTCs Uil onucaHus nukiaoB. Ha puc. 7.17 crpenka
"Pe3ynbpTarel TecTupoBaHusA" cBsA3biBaeT paboThl '"TecTupoBanme kommnbloTepoB" u "OTciexkuBaHue
pacnucaHus ¥ ynpasjeHHe cOOPKOH U TecTHpOBaHueM ' .

Puc. 7.17. OGparHas cBs3b 110 BXOY
OoparHasi cBsizb mo ynpasiaenuw(output-control feedback), korma Beixom HmKecTosmeil pabOTHI
HalpaBJIseTCs Ha yIpaBiieHUe BhllecTosel (crpenka "Pe3ynbraTsl cOOpku U TectupoBanus', puc. 7.18). Obparnas
CBSI3b TI0 YNPABICHUIO YaCTO CBUAETENHCTBYET 00 ) dexTnBHOCTH Onu3HEec-Tiporiecca. Ha puc. 7.18 o0bem mpomaxk
MOXET OBITh TIOBBIIIEH ITyTEM HEMOCPEACTBEHHOIO pETyJIMpPOBaHUS MPOIECCOB COOPKM M TECTHPOBAHUS
KOMIIBIOTEPOB (BbIX0/1a) paboThl "COOPKHU U TECTUPOBAHUE KOMITBIOTEPOB'.


http://www.intuit.ru/department/se/devis/7/4.html#image.7.15#image.7.15
http://www.intuit.ru/department/se/devis/7/4.html#image.7.16#image.7.16
http://www.intuit.ru/department/se/devis/7/4.html#image.7.17#image.7.17
http://www.intuit.ru/department/se/devis/7/4.html#image.7.18#image.7.18
http://www.intuit.ru/department/se/devis/7/4.html#image.7.18#image.7.18
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Puc. 7.18. OGpatrHas CBS3b MO yNPaBICHUIO
Cas3b BbIxoA-MexaHu3m(output-mechanism), korna BeIXoa OfHON pabOThI HANPABIISAETCS HA MEXAHU3M
Jpyroil. Ota B3aUMOCBSA3b MCIIOJIB3YETCS PEXKE OCTAIbHBIX M IOKA3bIBAET, YTO OJHA padoTa MOJArOTABIMBACT
pecypchl, HEOOXOIUMBIE JUIS TIPOBEICHHSA apyro# padotsr (puc. 7.19).

Tecrrposanme
1OMNLOTSPA

NoaroToexa Tecya

Tecx

Puc. 7.19. CBs3b BBIXOJ-MEXaHU3M

SIBHbIe cTpenku. SIBHas CTpeika MMEEeT UCTOYHMKOM OJHY-€IMHCTBEHHYIO pa0OTy M Ha3HAYEHHEM TOXKe
OJIHY-€/IMHCTBEHHYIO paboTy.

PasBerBasiromuecst u cauBaioumuecsi crpenku. OTHHA U T€ )K€ TaHHBIE W 00BEKTHI, TOPOKICHHBIE OTHOM
paboToii, MOTYT HCIIOJIB30BAThCS CPa3y B HECKOIBKUX APYrux padorax. C Ipyroil CTOpOHBI, CTPENKHU, TOPOKICHHbIE
B pa3HbIX paboTax, MOTYT MPEJCTaBISTh COOON OJIMHAKOBbIE UM OJHOPOJHBIE JaHHBIE WIH OOBEKTHI, KOTOPHIE B
JanbHEeHIIeM UCTIONB3YIOTCS WK NepepadaThIBatoTCs B 01HOM MecTe. [[ns moaenupoBanus Takux cutyanuii B IDEFO
WCITOJIB3YIOTCA PA3BETBISIONINECS WM CIMBAIOIIMECS CTpeNKU. JUId pa3BETBIEHUS CTPEJKHM HY)KHO B PEXKHUME
pEeNaKTUPOBAHUS CTPENKU IIEIKHYTh MO (parMEeHTy CTPEJIKH M 10 COOTBETCTBYIOIIEMY CEIrMEHTY paboTbl. [[ns
CIIMSIHUSA IBYX CTPEJIOK BBIX0/1a HY’KHO B PEXKUME PEAAKTUPOBAHUS CTPEJIKM CHAaYala MIEJIIKHYTh [10 CETMEHTY BBIX0O/1a
paboThl, a 3aTeM MO0 COOTBETCTBYIOIIEMY (PParMEHTy CTPEIIKU.

CMBICT Pa3BETBIIONIMXCS M CIMBAOIIMXCSA CTPEJIOK NEPENaeTcs MMEHOBAaHUEM KaXKIOW BETBU CTPEIIOK.
Cy1iecTBYIOT onpeieseHHbIE IPaBUIa MMEHOBAHUS TAKUX CTPEJIOK. PaccMOTpHM MX Ha MpuMepe pa3BETBIISIOLINXCS
cTpenok. Ecimu cTpenka MMEHOBaHa [0 pa3BETBIICHUS, a ITOCIIE PAa3BETBICHUS HU OJIHA U3 BETBEH HE NMEHOBAaHA, TO
MI0JIPa3yMEBAETCs, UTO KaXKAas BETBb MOJICIIUPYET T€ XK€ JaHHbIE UM OOBEKTHI, YTO U BETBb J0 Pa3BETBICHUS (pHLC.

7.20).


http://www.intuit.ru/department/se/devis/7/4.html#image.7.19#image.7.19
http://www.intuit.ru/department/se/devis/7/4.html#image.7.20#image.7.20
http://www.intuit.ru/department/se/devis/7/4.html#image.7.20#image.7.20
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Puc. 7.20. IIpumep nMeHOBaHUS Pa3BETBIISIOIECHCS CTPEIKU

Ecnu cTpenka uMeHOBaHa 10 pa3BETBIIEHMUS, a TIOCIIE PA3BETBICHUS KaKasi-TM00 U3 BETBEH TOXKe NUMEHOBAHA,

TO TIOJPa3yMEBAETCs, YTO 3TH BETBH COOTBETCTBYIOT MMEHOBaHHIO. EciM mpu 3TOM Kakas-TnO0 BETBb MOCIE
pa3BEeTBIICHHS OCTAJIaCh HEMMEHOBAHHOM, TO MO/IPa3yMeBaeTCs, YTO OHA MOJIEITUPYET T€ K€ JaHHbIe HJIM OOBEKTHI,

4TO U BETBb JIO pa3BeTBiIcHUs (puc. 7.21).
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Puc. 7.21. Ilpumep nMEeHOBaHUS Pa3BETBIIAIOIIECHCS CTPEIKU

Hepomyctrma cuTyanus, Koraa CTpeiKa 0 pPa3BETBICHMS HE HMMEHOBAHA, a IIOCJIE PAa3BETBICHHS HE
MMEHOBaHa Kakas-1100 u3 BeTBeil. BPwin onpeznensier Takyro cTpenky Kak CHHTaKCHYECKYIO OLIHOKY.

IIpaBuna MMEHOBaHUS CIMBAIOIIUXCA CTPEJIOK MOJHOCTBIO AHAJIOTMYHBI — OIIMOKOM OyneT CUMTaThCs
CTpelKa, KOTopasl Iocje CIUSHHUA He UMEHOBaHA, a JI0 CIMSHUS HE MMEHOBaHa Kakas-mu0o u3 ee BerBeil. [lis
MMEHOBAHMs OTIENIBHON BETBU Pa3BETBIIOIIUXCS M CIHMBAIOIIMUXCS CTPEJIOK CIENYeT BBIICIWTH HA JHAarpaMMe
TOJIBKO OJHY BETBb, IIOCIE YEro BBI3BATH PENAKTOpP HMMEHH U MPUCBOMTH HMMs CTpelke. OTO uMs Oynaer
COOTBETCTBOBATH TOJIKO BBIIECJICHHON BETBU.

o


http://www.intuit.ru/department/se/devis/7/4.html#image.7.21#image.7.21
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Jlexuus 13. MoagenupoBanune Ou3Hec-npoueccoB cpeacrsamu BPwin (uacrs 2)

TyHHeJHpOBaHHE CTPEJIOK.

BHOBb BHECEHHbIE TPAaHUYHBIE CTPEIKU HA JUarpaMme JeKOMIIO3HUIIMH HUKHErO YPOBHS M300pa)KaloTcs B
KBaJIPaTHBIX CKOOKaX U aBTOMAaTHYECKU HE TOSBIISIOTCS HA TUarpaMMme BEpXHEro ypoBHs (puc. 7.22).
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Puc. 7.22. Hepaspemennas (unresolved) crpenka
Jns ux "meperacKkuBaHU" HaBepX HYKHO HICTKHYTH MPAaBOH KHOMKOW MBIIIN 1O KBAJPATHBIM CKOOKam
IPaHUYHOI CTPEIKH U B KOHTEKCTHOM MEHIO BbIOpaTh koManay Arrow Tunnel (puc. 7.23).
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Puc. 7.23. BpiGop KOMaH/IbI U3 KOHTEKCTHOTO MEHIO
[MosiBnsiercst quasnor Border Arrow Editor (puc. 7.24).
Ecnu menkuyTth nmo xkHomke Resolve Border Arrow, crpenka MUTrpUpyeT Ha JHarpaMMy BEPXHETO YPOBHS,
ecnu no kHomke Change To Tunnel — crpenka Oyaer TyHHeIMpOBaHa M HE NOMAAET Ha JPYIyr AHarpammy.
TyHHeNbHAs cTpeika u300pakaeTcsi C KPyIribIMH CKOOKaMH Ha KoHIe (puc. 7.25).


http://www.intuit.ru/department/se/devis/7/4.html#image.7.22#image.7.22
http://www.intuit.ru/department/se/devis/7/4.html#image.7.23#image.7.23
http://www.intuit.ru/department/se/devis/7/4.html#image.7.24#image.7.24
http://www.intuit.ru/department/se/devis/7/4.html#image.7.25#image.7.25
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Puc. 7.24. Jluanor Border Arrow Editor
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Puc. 7.25. Tumsl TyHHEIMPOBAHUS CTPEIIOK

TyHHEeTUpOBaHUE MOXKET OBITH MPUMEHEHO JIJIs1 U300paKeHUs MATIO3HAYUMBIX CTpesioK. Ecnu Ha kakoi-mu6o
IUarpaMMe HUXKHETO YPOBHS HEO0OXOAMMO H300pa3uTh MajO03HAYUMBIC JaHHBIC WU OOBEKTHI, KOTOpHIE HE
00pabaThIBatOTCS WM HE HCIONB3YIOTCS paboTaMU Ha TEKyIIeM YPOBHE, TO WX HEOOXOJUMO HAMpaBUTh Ha
BBHIIIECTOAIINNA YPOBEHb (Ha POAUTEILCKYIO AuarpamMmy). Eciu 3TH naHHbIE HE MCTHOJB3YIOTCS Ha POIUTEIHCKOMN
quarpamme, UX HY>KHO HalpaBHUTH €Ille BBIIIE, U T. . B pe3ynpTaTe Mano3Haunmas cTpenka OyneT n3odpaxeHa Ha
BCEX YPOBHSIX W 3aTPYJHHT UYTEHHE BCEX JMarpaMM, Ha KOTOPHIX OHA MPHUCYTCTBYeT. BBIXOAOM SBISETCS
TYHHEIIMPOBAaHUE CTPENKH Ha CaMOM HUXHEM YpoBHE. Takoe TyHHEIHpOBaHHE Ha3bIBaeTCs '"He-B-POAUTENHCKOM-
auarpamme’.

JpyruM mpuMepoM TYHHEIMPOBAHUS MOXKET OBITh CHUTYyallus, KOTJa CTpEeIKa MEXaHU3Ma MUTPUPYET C
BEPXHET0 YPOBHS Ha HIDKHUH, MPUYEM HAa HIDKHEM yPOBHE 3TOT MEXAHU3M HCITOJIb3YeTCS OJHMHAKOBO BO BCEX
pabotax 6e3 uckmouenus. ([Ipenmonaraercs, 4To He HYKHO JETaIM3UPOBATH CTPENIKY MEXaHU3Ma, T. €. CTpeliKa
MeXaHu3Ma Ha JouepHel paboTe MMEHOBaHa J0 pa3BETBIICHHUS, a TIOCIIE PA3BETBJICHHUS BETBH HE UMEIOT COOCTBEHHOTO
uMeHH). B 3ToM ciiydae cTpenka MexaHn3Ma Ha HUKHEM YPOBHE MOXKET OBITh yAaleHa, IOCTIe Yero Ha POAUTEIhCKOM
JUarpaMMe OHa MOXET ObITh TyYHHEIHPOBaHA, a B KOMMEHTApUU K CTPEIKE WM B CIIOBapE MOXHO yKa3aTh, YTO
MEXaHHU3M OYJEeT UCTOIb30BaThCS BO BCEX pabOTax JOUepHEW MuarpaMMbl IEKOMITO3UIIMU. Takoe TYHHEIHpPOBaHHE
Ha3bIBaeTCs "He-B-H0uepHei-padore"” (puc. 7.25).

Hymepanus pa6ot u nuarpamm. Bee paboTer Mogenu HymepyroTcs. Homep cocrout u3 npedukca u yncna.
MosxeT OBITh UCIIOTB30BaH MPe(UKC JTFOOO0U IITUHBI, HO 00BIYHO UCTIONB3YIOT npeduke A. KonTekcTHas (KopHeBast)
pabora nepeBa umeer Homep AQ. Pabotel | gaekommno3unuu AO umeror Homepa Al, A2, A3 u 1. 1. PaGots
JIEKOMIIO3UIINH HIYKHETO YPOBHS UMEIOT HOMEP POJIUTEIHCKOW PabOTHI U 0OYePeTHON MOPSAKOBBIA HOMED, HAIIPUMEP
pabotsl nekommnosunuu A3 Oyayt umetrb Homepa A31, A32, A33, A34 u 1. 1. PaGoTsl 00pa3yroT uepapxuto, rie
Kaxaasi paboTa MOKET UMETh OJIHY POJUTENBCKYIO U HECKOJBKO JOYepHUX paboT, oOpa3ys nepeBo. Takoe nepeBo
Ha3bIBAIOT JIEPEBOM Y3JIOB, a BBIIICONMMCAHHYIO HyMepaluio — HyMepanuei no ysnaM. Juarpammel IDEFO nmeror
JBOIHYI0 HyMepaluio. Bo-niepBbeIX, quarpaMmMbl UIMEIOT HOMepa 1o y31y. KoHTekcTHas quarpamma BCETlla UMEeT
HoMmep A-0, TeKOMMo3uIus KOHTEKCTHOW auarpaMmbl — HoMmep AQ, ocTalbHBIE AWArpaMMBbl IEKOMIIO3UIIUA —
HOMeEpa 10 COOTBETCTRYIoMIeMy y3ny (Hampumep, Al, A2, A21, A213 u T. 1.). BPwin aBroMaTuyecku noaaep >KuBaet
HyMEpaluio 1o y3jam, T. €. IpU MPOBEACHUU JIEKOMIO3UIMHN CO3JAa€TCS HOBas JuarpaMMa U el aBTOMaTU4YeCKU



http://www.intuit.ru/department/se/devis/7/4.html#image.7.25#image.7.25
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MIPUCBAMBAETCSI COOTBETCTBYIOWINM HOMED. B pe3ynbTaTe mpoBeieHUs SKCIEPTU3BI JUArPAMMbl MOTYT YTOUHSITHCS U
U3MEHATHCA, CIIEOBATEIbHO, MOTYT OBITh CO3JaHbl PA3IUYHbIE BEPCUU OJAHOW M TOW K€ (C TOUKHU 3pEHHS ee
pacToNIOKEHUsI B JIEPEeBE Y3JIOB) IUArpaMMbl JIEKOMIIO3UIMU. BPwin mo3BoiisseT uMETh B MOJENU TOJIBKO OJHY
Juarpammy JAeKOMIIO3UIIMY B TaHHOM y3Je. [IpexxHue Bepcuu nuarpaMMbl MOXKHO XPaHUTD B BUIE OyMaKHOU KOTIHH
mn6o kak FEO-muarpammy. (K coxxanenuto, npu coznannu FEO-nuarpaMmm oTCyTCTBYeT BO3MOKHOCTh OTKaTa, T. €.
U3 JMarpaMMbl MOXKHO MOJIyduTh Aekomnosuimu FEO, Ho He Haobopot.) B moboMm ciydae cieayeT oTiauM4aTth
pa3iMyHble BEPCHUU OJHOW M TOW e auarpammbl. J[jist aToro cyiiecTByeT crenuanbHbii Homep — C-number,
KOTOPBIN [TOJDKEH MPUCBAWBATBCA aBTOPOM Mojeld BpydHyro. C-number — 3To mpou3BojbHas CTpOKa, HO
pEeKOMEHAyeTCS TPUACPKUBATHCS CTaHIApTa, KOTJa HOMEP COCTOMT M3 OyKBEHHOTO Ipedukca M MOPSIKOBOTO
HOMEpa, NMPUYEM B KauecTBe MpeduKca HCIOJIb3YIOTCS WHUIUANBI aBTOpa JUarpaMMmbl, a MOPSAKOBBIA HOMEpP
OTCJIEXKMBAETCA aBTOPOM BpyuHYto, Hanpumep MCBO00021.

JAmnarpammsbl aepeBa y3ji0B u FEO

JlnarpaMmMa JIepeBbEB y3JIOBIIOKA3bIBAET HEPAPXUIO PAOOT B MOJIEIH U MO3BOJISIET PACCMOTPETH BCIO MOJIEh
IICJTMKOM, HO HE MTOKa3bIBaCT B3aMMOCBSI3U Mex 1y padotamu (puc. 7.26).IIporecc co3aanus MoAeaH padoT ABISCTCS
UTEPALMOHHBIM, CJIEIOBATENIbHO, pa0OTHI MOTYT MEHSTh CBOE PACIOJIOXKEHHUE B JepeBe y37I0B MHOTOKPATHO. UTOOBI
HE 3aIyTaThCsl U MPOBEPHUTH CIOCOO JEKOMITO3UIIUNH, CICIYET MOCIe KaKJIO0r0 M3MEHEHHUS CO3/1aBaTh JHArpamMmy
nepesa y3noB. Bripouem, BPwin umeer MomiHbIi H”HCTpyMeHT HaBuranuu mno moaenu — Model Explorer, koTopsiii
MO3BOJISIET MPEJICTABUTh UEPAPXUI0 PabOT M AUarpaMM B YJOOHOM M KOMIIAKTHOM BHJE, OJHAKO COCTABJISIFOIICH
crannapra IDEFO.

ﬂl
LSEDAT: | AUTHOR Fpussns FL oaTE: 1201200 JOANG READER BATE|CONTERT:

PAOUECT: Mo RnQmTn AE 8112004 DRAFT TOP

oo SECIMMENDED '

NOTER: 1223456789 10 PLELICATION a0

e e JIEATENGHOCTS KOMNGHHH = Il

Puc. 7.26. /Ilnarpamma aepeBa y3JioB
JUnst co3iaHus TuarpaMMbl JiepeBa y3JI0B clieyeT BbIOpaTh B MeHI0 MyHKT Diagram/Add Node Tree (puc.
7.27). Bosuukaer qnanor gopmuposannst quarpammbl aepesa ysinos Node Tree Definition (puc. 7.28, 7. 29).

&l

S4Bl Edt Wew Disgram Digtionary Model ModeMart ¢
(| NGl 2 Diageam Properties. .,

= Add Swim Lane dagram... o
Add Crganizetion Chart.., M=

Add EEO dagram, ..
Swim Lant  add IDEF3 Scenario..,
| Organization crane | II

? Node Tree diagrams
I FEN disncame

Puc. 7.27. Buibop komauab! 1y1si GOPMUPOBAHUS TUATPAMMBI JEpPEBa Y3JI0B
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-1 Nenvensuocti ot miarmH QUM - Jles re s tncy

ghonary Model ModelMact Tools \Window Help

Node Tree Wizard - Step 1 of 2 e ﬁj

Node Trae Name:

Top level activity:

fﬁ\o Dastre meHocte romnarmas Qudl _:]

FTTT T

Numbe: of hevats:

w I Dame > I Foroso I Oreaena ' Crpama l -

| Y

Puc. 7.28. Jluanor HacTpoiiku quarpammbl gepeBa y3ioB (mar 1)

dctionary  Madel ModelMart Tools Window

COTETTT— b
i 3
MNade Trae Name: L
Nasremsuocte xomnamst Oull B
Dsamang | Box Size -
™ Bullet |ast bevel " Fit each be 1o test
V' Show node numbees " Dne size pes row
7 Show bowes & Allone sze
~ Boeder [~ Carewaction Style
v Inciuda Kit % Disgend lnes

V' Include title " Dithoganal Ines

< Hasag ! Liaree ll Foroeo I Drmesa I Crpaexa I

TR
Puc. 7.29. JIunanor HacTpoiiku auarpamMMsl JepeBa y3oB (mar 2)

B nmuanore Node Tree Definition cienyet yka3ats riryOuny aepeBa — Number of Levels (o ymomuanuro —
3) u KopeHb JepeBa (M0 YMOTYaHHIO — POJUTENhCKas paboTa Tekymiel auarpamMmsbl). [lo ymMomuaHuio HIKHUAN
YpOBEHb JEKOMIO3MIIMM TOKa3bIBAETCS B BHUJE CIIMCKA, OCTaJbHbIE PabOThl — B BHJE MPSIMOYTOJIbHUKOB. J{ist
0TOOpaXeHHsI BCETO JIepeBa B BUE MPSIMOYTOJILHUKOB ClIeyeT BRIKIIOUNTE oo Bullet Last Level. I1pu co3nanuun
JIEpeBa y3JI0B CIEAYyeT yKa3aTh UMs JUarpaMMbl, TOCKOJIbKY, €CJIM B HECKOJIBKUX JUarpaMMax B KauecTBe KOPHS Ha
JiepeBe y3JI0B UCIIOJIb30BaTh OJIHY U TY K€ padoTy, BCEe 3TH JUarpaMMbl OJIy4aT OJUHAKOBBIM HOMEp (HoMep y3ia +
noctdukc N, Haripumep AON) 1 B CIUCKE OTKPBITHIX AUarpaMM (IyHKT MeHI0 Window) uX MOKHO OyIEeT pa3iIuduTh
TOJIbKO TI0O UMEHH.

Juarpammbl "tonpko mis skcnosunuu” (FEO)4acTo ucmonb3yloTcs B MOAEIH ISl WIUTIOCTPAIIUU IPYTHUX
TOYEK 3pEeHHUs, Al OTOOpaXEHUsI OTICIIBHBIX JIeTalleii, KOTOpbIe He MmojiepkuBatoTcs iBHO cuHTakcucom IDEFO.
Huarpammbl FEO 1o3BoJIAOT HApyIIUTH JIF000€ CHHTAKCHYECKOE MPABHIIO, MIOCKOJBKY 0 CYTH SIBJISTFOTCS TTPOCTO
KapTUHKaMU — KOMMSIMHU CTAaHJAPTHBIX JMAarpaMM M HE BKJIOYAIOTCS B aHalIM3 CUHTakcuca. s co3mgaHus

T
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muarpammbl FEO criegyet BeiOpath myHKT MeHIo Diagram/Add FEO Diagram. B Bo3nukaromem auanore Add New

FEO Diagram cienyer ykazars ums auarpamMbl FEO u Tun poautensckoii auarpammel (puc. 7.30).
PITT—

Name of new dagram:

[Tcma SPEHUA TEXHONOCS

~FEQ Ot - =
&+ Context Diagram
(" Decorposition Diagram

Source Diagiam Name.

[A0: Oesmemmocts kornases Duil [Contest ¥ |

W Coprcorrestectsanos

Lo |

Puc. 7.30. JInanor cozpanus FEO-nuarpammel
HoBas numarpamma mnoiy4yaeT HOMEp, KOTOpBIM TI'€HEpUPYETCs aBTOMAaTUYECKU (HOMEpP PpPOAUTEIbCKOM
JMarpaMMel 110 y3i1y + nocrdukc F, Hanpumep A1F).

Kapxac ouazpammot
Ha puc. 7.31 nokasan TUNMYHBIA NPUMEP AUArpPaMMBbl JIEKOMIIO3ULUU C TPAHUYHBIMH paMKaMM, KOTOpPbIE

HAa3bIBAKOTCA KApKaCOM JuarpaMMbl.

ciagia

Cancel | Hep |

;‘_5’ USEOAT:  |AUTHOR. Foporases HA DATE IR .wmns READER DATE | CONTERT: —
PROJECT: MOALAL ZCATERLIOOTE KON IL REV: OB 412004 DRAFT
RECOMMENDED =
NOTES 12345675010 FUSLGATION a1
l Mpasuna cBops U TECTUPS B aHAR
Mpatunau 1 ——
TROUSRYEL! &
% 1
Fooem 4 :  Jokawl
KIMEHTOB Fogakn 1 MapreTiss b E/NOIRINE \/\ -
';' X
- —t eIyrbTaTsl Mapke TUHIO bk
CucTes < CEOpEM M MATEpUAND]
R TECTUPOBAHAA
KA K5 U TECTIHOOB SHIE )
KOMOBAITEPOB
............. ColipaHeie
KOMIBITEDE

puc. 7.32.

A0

TMLE

JeATeNbHOCTL KOMNZHUA

NUMSER:

Puc. 7.31. Ilpumep quarpammsl JEKOMIIO3UIIMU C KAPKACOM
Kapkac comepuT 3arojoBok (BEepXHss 4acTh paMKH) W TMOJBai (HWXKHSS 4YacTh). 3arojiOBOK Kapkaca

UCTIONIBb3YeTCsl Al OTCIEKUBAHMS JAMarpaMMbl B IpoOLecCe MOAETUpoBaHMUA. HUXKHSS 4acTh UCMONB3YyeTCs s

WICHTU(PUKAIUHU U TO3UIIMOHUPOBAHUS B UEPAPXUU THATPAMMBI.
CMBICH 371€MEHTOB Kapkaca mpuBeeH B Tadm. 7.1 u 7.2.
3HayeHHUs Mok Kapkaca 3agaroTcs B auanore Diagram Properties (Menio Diagram /Diagram Properties) —

hd
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CrTrE— 5
Name |K,t | Statuz | Disgram Tet | Page Setvp | HeadertFaoter | Draw Style |
I TUPOBEHI® RONTSIOTEpaE
'
| Avghor -
; {Kopoexuna
]
I
oK l Otmena | npumemn,l Cnpaera
TRET P

Puc. 7.32. Juanor Diagram‘Pfopertie's

Tabmuma 7.1. [loxs 3aromoBka kapkaca (ciieBa HarpaBo)

IToae

CMBICT

Used At

Ucnonp3yercss A ykazaHUs Ha POOUTENBCKYH0 paboTy B ciydae, €ClIM Ha TEKYLIyI IuarpaMmy
CCBUIAINCH IIOCPEACTBOM CTPEIIKU BBI30BA

Autor, Date, Rev,
Project

Wms co3parens auarpaMMbl, JaTa CO3/JaHMsl M WMS NPOEKTa, B paMKaX KOTOporo Oblia co3iaHa
quarpamma. REV-nara nocineqHero pelakTHpoBaHus AMarpaMMel

Notes 123456789 | Mcnonb3yeTcst MpH MPOBEIEHHH CeaHCa SKCIEPTU3bl. OKCHepT JojbkeH (Ha OyMakKHOM KOomuH

10 JUarpaMMbl) yKa3aTh YWCIIO 3aMeuaHHii, BbIUepKHBas mMU(GPy U3 CHHCKAa KK pa3 MpH BHECEHHH
HOBOT'O 3aMEYaHHUs

Status CraTyc 0TOOpaXkaeT CTauio0 CO3/IaHMs JarpaMMbl, 0TOOpaxast Bce dTarbl Iy OIuKaum

Working Hogast iuarpamma, kapiMHAITBHO OOHOBIICHHAS JMarpaMMa MM HOBBIH aBTOp JTUarpaMMbl

Draft Juarpamma npornia NepBHYHY0 IKCIIEPTH3Y M TOTOBA K JTAJIbHEHIIEMY 00CYXICHHUIO

Recommended JnarpaMMa M Bce €€ CONPOBOXKAAIOIIME JOKYMEHTBI IMPOLUIM 3KCHepTusy. HOBBIX HM3MEHEHUI He
OXKHJAeTCS

Publication Jlnarpamma rotoBa K OKOHYATEIbHOW TeYaTH U MyOIUKAIUH

Reader Wmst yurarens (9Kcmepra)

Date Jarta npouteHus (3KCIEPTU3HI)

Context Cxema pacrmoJiokeHusl paboT B auarpamMme BepxXHEro ypoBHS. PaboTa, SBIAIOMAsCS POAUTETHCKOM,

NOKa3aHa TEMHBIM TIPSIMOYTOJBHUKOM, OCTajbHbIE — CBETIBbIM. Ha KoHTekcTHOW auarpamme (A-0)
noka3zaHa Haanmuch TOP. B ;meBoM HIDKHEM YTy TOKa3bIBAeTCSI HOMEpP MO Y3y DPOAUTEIHCKOU
JIMarpaMMsl:

7.
|

—
—_—

A0

Causinue u paciienjieHue Mojejei

Bo3MOXHOCTB CIIUAHUA U pacUIeIsIeHus: MoJienel o0ecreunBaeT KOUIEKTUBHYIO0 paboTy HaJl mpoekToM. Tak,
PYKOBOAUTEIND MPOEKTA MOKET CO3/1aTh JEKOMITO3ULIMIO BEPXHETO YPOBHS U JaTh 33JJaHUE aHATUTHKAM MTPOJIOJIKUTD
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JEKOMIIO3UIINIO Ka)X/I0i BETBU JepeBa B BHJE OTIENbHBIX Mojenel. [locne okoHuaHus paboOThl HAA OTACIbHBIMH

BETBSIMH BCE MOJAMO/ICTTH MOTYT OBITh CJIIUTHI B €IMHYI0 MOJIeb. C IPyroil CTOPOHBI, OT/IeTbHASI BETBb MOJICITH MOYKET

OBITh OTIIETICHA JJIsl UCTIOJB30BaHUS B KAYECTBE HE3aBUCHMOW MOJIENH, il JOPAOOTKU WIIH apXUBUPOBAHHSL.
Tabmuna 7.2. Ilons moaBaina kapkaca (ciieBa Harmpaso)

IMogae CMbICa
Node Howmep y3ma auarpamMmsl (HOMEp pOIUTENBCKOM paboThI)
Title Wwms quarpammel. [1o yMom4aHuio — UMS pOJIUTEIILCKOM paObOTHI

Number | C-Number, yHUKaIbHBIH HOMEP BEPCHU THATPAMMBI

Page Homep cTpaHuibl, MOXET HCIIOIB30BATHCS KAK HOMEP CTPaHHIIBI TPpHU GOPMHUPOBAHUHN TANIKH

BPwin ucrnons3yer Ansi CIUSHUSA U Pa3BETBICHUSA MOJEJEH CTpenku BbI3oBa. i ciusiHUS HEOOXOIUMO
BBITIOJIHUTD CJICIYIOIIHUE YCIOBHS:

. O06e cirBaeMble MO TOJKHBI OBITh OTKPHITH B BPwin.
. MM Mopenu-ucTOYHHKA, KOTOPOE MPUCOECIUHSAIOT K MOJAEIU-UENH, AODKHO COBMANaTh C HUMEHEM
CTPEJIKU BBI30Ba Pa0OTHI B MOJICTH-LICIIH.
) CTpenkaBbi30Ba JOJDKHA HCXOJHUTh W3 HEICKOMIIO3MpyeMoil paboTel (paboTa HODKHA HMETh
JIMaroHaJIbHYIO YepPTY B JIEBOM BepxHeM yriy) (puc. 7.33).
Rt s st e M = = | j
| e i =
MEL L IRANRTIO S JOVEA A DN i e
foasion s ll npzn-;a COOP in THETIRO R IHNA
TPOURAYPH 3 —
| O - .
Ip o g IO |
EEMAHTOR Nz o wsperunrp—tNEAEL T
— 2,
) \
B sPeymiam Ispretunroswe
> FAN A cOopod o MATEEMAAR
'.‘A’OD!II.IQMH TRCTIHPOE IHAA
Bl SO M TROTHDOE 31 3
KOO TRpO N N
e x Colbpmaic
; COMASTEPM

DIy 13 » MOXysHg:

Shogen clopon i IT

[ |

- By JeATENbHOCTE KOMN3HWK r‘_“"

A0 —1 =
« | s

Puc. 7.33. Crpenka Be130Ba pabotsl "COOpKa U TECTUPOBAHUE KOMIBIOTEPOB'" MOJIETH-TIETH

L HMMeHa KOHTEKCTHOI pa6OTI>I HO,I[COC,Z[I/IHHGMOﬁ MOACIN-UCTOYHHUKA H pa6OTBI Ha MOACIHU-LCIH, K
KOTOpOﬁ MBI TIOACOCAUHACM MOJCIIb-UCTOYHHUK, JOJDKHBI COBIIAJaTh.

° Moienb-UCTOYHUK JIOJKHA UMETD, 110 KpallHeW Mepe, OJJHY AuarpaMmy J€KOMIO3UIIUH.

JUst ciustHUS MoJIeielt Hy KHO LIENTKHYTh TPaBOil KHOIKOW MBIIIH IO paboTe CO CTPENKOi BEI30Ba B MOJIEIH-
LIEJIM U BO BCIUIBIBAIOIIEM MEHIO BbIOpaTh MyHKT Merge Model.

[TosiBnsieTcst AManor, B KOTOPOM CIIEAyeT yKa3aTh ONIUH CIUsSHUS Mozend (puc. 7.34). Ilpu cnusHuu moaenei
OOBEAMHSIIOTCS. U CJIOBapH CTPEJIOK U paboT. B ciayyae OIMHAKOBBIX ONpENEICHHWH BO3MOXKHA IEpe3anuch
ONpEACICHUN WM NPUHATHE ONPENEICHMH M3 MOJAEIU-UCTOYHMKA. TO K€ OTHOCUTCA K HMMEHaM CTpPEIIOK,
XpaHWINIIAM JAaHHBIX W BHEIIHUM CChUIKaM. (XpaHWJIMINA AAHHBIX U BHEIIHHE CCBUIKM — OOBEKTHl AHArpamm
noTokoB JaHHbIX, DFD, OyayT paccMoTpeHbI HUXe. )
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Acivitias.  COOpea U TECTURTEMME KOMNBOTER0E
Cut from

Moded  Mogens cOopRM U TECTUPOEAHHA

Paste to

Model  [learemmnocTs xomMnarea
Venfy Cut/Paste oplions
[T Cw/Paste entie dctionanies [T Renama matching data dores

[T Ovelwnte exizting falds [ Raname matching extemnale
[T Rename malching arows

[ ok | ceeat | Hep |

Puc. 7.34. Jlnanor Continue with merge

[Tocne moarBepkaenus ciusiaus (kHonka OK) MOenb-UCTOYHUK MOICOSTMHSIETCS K MOJSIU-TIETH, CTPEKa
BbI30Ba HCYE3aeT, a paboTa, OT KOTOPOH OTXOJMJIa CTpeNKa BbI30BA, CTAHOBUTCSA JEKOMIIO3UPYEMOHl — K Hel
MOJICOSAMHACTCS TUarpaMMa JEKOMITO3UIIUH TIEPBOTO YPOBHS MOJEIH-UCTOYHHUKA. CTpEnKy, Kacaroumecss padoTh
Ha JuarpaMMe MOJIENU-LENIM, aBTOMAaTMYECKHM HE MUIPUPYIOT B JIEKOMIIO3ULHUIO, a OTOOpa)karoTcs Kak
HepaspemeHnble. VX cieayer TYHHeTupoBaTh BPYUYHYIO.

B npouecce causiHusS MOAEIb-UCTOYHUK OCTACTCS HEM3MEHHOM, M K MOJIENIU-1IeNTU MOIKII0YaeTCsl (PaKTHUECKU
ee konus. He Hy>kHO myTaTh cinusiHue Mojeneil ¢ cunxponusauuei. Ecnu B nanbHelieM MOAenb-UCTOYHUK OyeT
peaKTUPOBAThCS, 3TH U3MEHEHUSI aBTOMAaTUYECKH HE TIONaAyT B COOTBETCTBYIOILYIO BETBb MOJICIIU -1IEIIH.

Pasnenenue moznenen MpoOU3BOAUTCS aHAJIOTMYHO. /[ OTHICIUIEHUS BETBH OT MOJEIH CIELYET IIENKHYTh
IPaBOil KHOMKOW MBIIIH 10 IEKOMIIO3UPOBAHHOI paboTe (paboTa He JOKHA MMETh JHArOHAIBHON YepThl B JICBOM
BEPXHEM yTIJy) U BeIOpaTh BO BCIUIbIBarolieM MeHIo MyHKT Split Model. B nosBuBmemcs auanore Split Options
clIeflyeT yKaszaTh UMs co3aaBaeMoil Mojienu. [locne noaTBepkieHus pacieryieHus B CTapoil Mojienu paboTa CTaHeT
HEJIEeKOMITO3UPOBAaHHOH (MMPU3HAK — JUAroHaJbHAs YepTa B JIEBOM BEPXHEM YTIy), OyJEeT cO3aHa CTPENIKa BBI30Ba,
ee uMs OyaeT coBMagaThb C UMEHEM HOBOW MOJENM, U, HAKOHEL, OyJeT co37aHa HOBas MOJENb, MPUYEM HMs
KOHTEKCTHOU paboThl OYJET COBNAAATh C UMEHEM padOThl, OT KOTOPOH ObuIa "0oTOpBaHa" TEKOMIO3ULIUS.

Co3nanue otueroB B BPwin

BPwin nMeeT MOIIHBINM HHCTPYMEHT reHepanuu oT4eToB. OTYETHl IO MOJIETH BHI3BIBAIOTCS U3 MYHKTA MEHIO
Report. Becero nmeercst ceMb THIIOB OTYETOB:

1. Model Report. Bxirouaet uadpopMaruo o KOHTEKCTe MOJETH — UM MOJEIH, TOUKY 3pEeHUs, 001acTh,
1elb, UMS aBTOPA, JaTy CO3IaHUs U JIp.

2. Diagram Report. OTueT Mo KOHKpETHOM auarpamme. Bxirouaer CIMCOK 00BEKTOB (padoT, CTPENIOK,
XPaHWIHIL JaHHBIX, BHEIIHUX CCBUIOK H T. 11.).

3. Diagram Object Report. HanGonee mosnHpiii oTdeT mo moaenu. MoxeT BKIIOYaTh MOJHBIM CIHMCOK
00BeKTOB MOZETH (padoT, CTPENIOK C YKa3aHWEM WX TUIIa U AP.) U CBOMCTBA, OINPEENIIeMbIe IT0JIb30BATENIEM.

4. Activity Cost Report. Otyer 0 pe3ysnbTaTax CTOMMOCTHOTO aHanu3a. byier paccMoTpeH Huke.

5. Arrow Report. Otuer mo cTpenkam. MoxeT coaepxaThb HHGOPMALMIO M3 CJIOBaps CTPEJIOK,
nHpOpMAIHIO O PadOTe-UCTOUHUKE, paOd0Te-HA3HAYCHHUH CTPEIIKA M HH(MOPMAIIHIO O Pa3BETBICHHUH U CIIMSHUHU CTPEJIOK.

6. Data Usage Report. OTdeTr 0 pe3yibpTaTax CBS3BIBAHUS MOJIEIH TPOIECCOB U Mojienu JaHHbIX. (bymer
paccMOTpeH HUKeE. )

7. Model Consistency Report. OtueT, cogep:kamii CIMCOK CHHTAKCUYECKUX OIIMOOK MOJIEINH.

Jlekuusi 14. MoaeaupoBanue OusHec-npoueccoB cpeacrsamMu BPwin (uacrts 3)

CTOMMOCTHBIN aHanu3: OOBEKT 3aTpaT, JBUTATENb 3aTpaT, IEeHTp 3aTpaT. CBOHCTBa, ONMpeAeIseMbIe MOJIb30BaTEIICM
(UDP). Huarpammsbl motokoB maHHbiX (Data Flow Diagramming): paGoThbl, BHEIIHHE CYIIHOCTH (CCBUIKH), IOTOKH padoT,
XpaHWIHIa AaHHbIX. MeTos onucanus nporieccoB IDEF3: paboTsl, cBs3H, 00BEKTHI CCBHUIOK, MEPEKpecTKU. MIMUTannoHHOE
MOJICIUPOBAHUE: UCTOYHUKU U CTOKH, OYEPEH, IPOIECChI
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CTOMMOCTHBIH aHAJIN3

Kak Obuto yka3zaHo paHee, OOBIYHO CHayaja CTPOMTCA (YHKIHMOHAJIbHAS MOJENb CYIIECTBYIOLICH
opranuzamnuu pabotet — AS-IS (kak ecth). Ilocme moctpoenust moaenu AS-IS mpoBoauTcs aHanu3 OW3HEC-
IPOIIECCOB, TOTOKU JAaHHBIX M OOBEKTOB MEPEHANPABIIAIOTCSA M yIy4IIAlOTCs, B Pe3yibTaTe CTpouTcs Moaens TO-
BE. Kak nmpaBuiio, crpoutcsi Heckosibko Mozeneir TO-BE, u3 KOTOphIX M0 KaKOMY-THOO KPUTEPHIO BBIOUpAETCS
Hawity4as. [IpoGiema cocTOUT B TOM, UTO TaKUX KPUTEPUEB MHOT'O U HETIPOCTO ONPEEIIUTh BaxkHEeWIUi. 11 Toro
YTOOBI ONPEEIUTh KAUeCTBO CO3/IAaHHOM MOJIENU C TOUKHU 3peHusi 3(h(PpeKTUBHOCTH OM3HEC-TIPOIIECCOB, HEOOXOAMMAa
CUCTEMA METPUKHU, T. €. KAaUE€CTBO CJIEAYET OLIEHUBATH KOJIMYECTBEHHO.

BPwin mpenoctaBiser aHaIUTUKY JBa HHCTPYMEHTA MJI OLIGHKH MOJEIM — CTOMMOCTHBIM aHau3,
OCHOBaHHBII Ha paboTax (Activity Based Costing, ABC), u cBoiicTBa, onpeaensemMsie mosibzobarenem (User Defined
Properties, UDP). ®yukinonansaoe onennBanne — ABC — 3T0 TeXHOJIOTHsI BBISIBICHHUS U UCCCIOBAHKUS CTOUMOCTH
BBITIOJTHEHUSI TOW WM WHON (yHKIMU (AeiicTBus). ICXOMHBIMH JaHHBIMH Ui (DYHKIIMOHAJIHLHOTO OIICHUBAHHUS
ABIIIOTCA 3aTpaThl HA pECypChl (MaTepuabl, epcoHai u T.14.). B cpaBHEHUH ¢ TPaIUIIMOHHBIMU CIIOCO0AMU OLIEHKH
3arpar, Npu MPUMEHEHUH KOTOPBIX YaCTO HEJAOOLEHUBACTCS MPOIYKIIHS, TIPOU3BOMMAS B HE3HAYUTEIHHOM 00BEME,
U [iepeolieHuBaeTcsi MaccoBbIi BhITyck, ABC obecnieunBaeT 6oJiee TOUHBINM METO pacyeTa CTOMMOCTH MPOU3BOICTBA
MPOJIYKIIMM, OCHOBAaHHBIM Ha CTOMMOCTH BBIIIOJIHEHHUS! BCEX TEXHOJOTHYECKUX OIEpaIliid, BBHIMOJHSAEMBIX MPU €€
BbIITycKe. CTOMMOCTHBIN aHAIN3 NMpeAcTaBJsAeT c000il coriamenue 00 y4yere, HCIOJIb3yeMoe 1Jis1 cOopa 3aTpar,
CBSI3AHHBIX ¢ padoTamMu, C HeJIbI0 ONpeleJuTh 00LIYI0 CTOMMOCTB INpoiiecca. CTOUMOCTHBIN aHalu3 OCHOBaH Ha
MoJielH paboT, TOTOMY YTO KOJIMYECTBEHHAs OLIEHKAa HEBO3MOXKHA 0€3 JIeTallbHOT0 MOHUMaHUS (yHKIIMOHATILHOCTU
npennpustas. O6praa0 ABC npuMeHsieTcs 171 TOro, 9ToObI HOHSITh IIPOUCX0KICHUE BEIXOIHBIX 3aTPAT U 00JICTYUTh
BBIOOpP HYKHOUM Mojenu paboT MpH peopranusanuu aedreiabHoctu npeanpustus (Business Process Reengineering,
BPR). C moMoIipi0 CTOMMOCTHOTO aHAJIU3a MOXHO PEIIUTh TaKUE 3aJadyH, KaK ONpe/esieHHue JIeUCTBUTEIbHOU
CTOMMOCTH TPOU3BOJICTBA MPOAYKTa, OMNpEICIeHUe ACHCTBUTEIBLHOW CTOMMOCTH TMOAJCPKKH KIUEHTA,
uneHTu(uUKaIKs Haubojee JOPOroCTOSAIUX padoT (TeX, KOTOpPhIe JOJDKHBI OBbITh YJIY4YIICHBI B MEPBYIO OYEPEIb),
obecrnieueHre MeHeIKepoB (PMHAHCOBOM Mepol MpeIaraeMbpIX U3MEHEHHUH U T.1.

ABC-anaim3 MOXXeT TpPOBOJUTHCSA TOJBKO TOTAA, KOTJIA MOJENIb PabOTHI IMOCienoBaTeNbHas (CIeayeT
cuntakcuiyeckum npasunam IDEF0), koppekTHas (oTpaskaeT Ou3HeC), MoIHas (0XBAaThIBAET BCIO pacCMAaTPUBAEMYIO
00J1acTh) U cTabuiabHas (TPOXOJAUT UK IKCIIEPTU3BI 0€3 U3MEHEHUN ), APYTUMU CI0BaMH, KOT/Ia CO3/IaHHE MOJIETTH
paboThI 3aKOHYEHO.

ABC BxJt04aeT clieyronue OCHOBHBIC TTOHSITHUS:

. OOBEeKT 3aTpaT — NPHUYUHA, 10 KOTOPO# padoTa BbINOJIHSAETCS, 00bIYHO OCHOBHOM BBHIX0J PadoThI.
CrouMocTh paboT eCTh CyMMapHasi CTOMMOCTh 00bekToB 3aTpaT ("COopka U TeCTHPOBaHHE KOMNBIOTEPOB' , prC.
8.1);

. JBurarenp 3aTpaT — XapaKTePUCTHMKU BXOI0B W ynpabjeHUil padorbl ("3aka3pl KIMEHTOB',

"IIpaBuia coopku u trectupoBanus’, "llepconan mponsBoacTBeHHOTO OTAEna" puc. §.1), KOTOpbIe BIMSIOT Ha TO, KaK
BBITIOJTHSETCSL ¥ KaK JIOJTO JUTUTCS paboTa;
. LlenTpsl 3aTpat, KOTOPbIe MOKHO TPAKTOBATh KAK CTATHH Pacxoja.

Mpaena
11
saKEin TeCT IpOEANIA
KN ITOE
CoSpaniue

Chopka KOR 1 EOTEPH
MTecTHpoeawme [
FomomeiTy KOMAEKTEPOE [
m. J

He R IpaEIHE

—_———

RORIOIEITH

Mepcoian IpoRELCT B IO
oTAena

Puc. 8.1. Mmmroctpanus repmuHoB ABC
[Tpu mpoBeIeHNH CTOMMOCTHOTO aHanu3a B BPwin cHavana 3aatotcs eIMHUIIBI N3MEPESHHSI BDEMEHH U JICHET.
Jnis 3aaHus eUMHUL] M3MEPEHUs ClieayeT Bei3BaTh Auaigor Model Properties (Mento Model), 3akimagka ABC Units
(puc. 8.2).
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Puc. 8.2. Hacrpoiika eauHull U3MEpEeHUs BaJIIOThl U BPEMEHU
Ecimu B crmcke BBIOOpa OTCYTCTBYET HEOOXoAwWMasl BatOTa (Hampumep, pyOib), ee MOXKHO JTOOaBUTH.
Junanazon usmepenus Bpemenu B cicke Unit of measurment 1ocrarodeH Jyist OOJBIIUHCTBA CIy4aeB — OT CEKYH]I
10 JIET.
3areM OIMUCHIBAIOTCS LIEHTPHI 3aTpaT (cost centers). [[ns BHeceHUs: LEHTPOB 3aTpaT HEOOXOAMMO BBI3BAThH
nuainor Cost Center Editor u3 menro Model (puc. 8.3).
fcost centereamor
Cost center name [to be added after selecled cost center}
l‘:l"paofvmw

Cost canters:

ik
x

Kotanoserre
Pabosan cuna

Delete

JA[-Thd
JATPATH! 1 YNPABNEHUS, CEATAMHLE C COCTAENEHIEM FPadULs ;l

PAGOT, POPEMPOSAEN NAPTUA XOMNEOTEROE, KOHTPONSM =40
COMPYOA W TECTHPOS SrEM

qu

12
Puc. 8.3. JImamnor Cost Center Editor

Kaxnomy neHTpy 3arpar cienyer naTh nojapoOHoe onucanue B okHe Definition. CHHCOK LIEHTPOB 3aTpaT
ynopsaoyeH. [Topsaok B ciricke MOXKHO MEHSTh IIPY TIOMOIIIM CTPENIOK, PacloIOKEHHBIX CIIpaBa OT CIIKUCKA. 3aJjaHue
OTIpeIeIEHHON MOCIIeI0BAaTEIbHOCTH IIEHTPOB 3aTPaT B CIIUCKE, BO-TIEPBBIX, O0JIErYaeT MoCIeAyIONIyo padoTy npu
MIPUCBOEHUHU CTOMMOCTH pab0TaM, a BO-BTOPBIX, UMEET 3HaUEHHE IPHU UCIIOJIb30BAHUN €TUHBIX CTAHIAPTHBIX OTYETOB
B pasHbIX Mojensx. Xors BPwin coxpanser undopmanuio o crangaptHoM oTuete B ¢aitnie BPWINRPT.INI,
uH(popMmarus o nentpax 3arpat 1 UDP coxpansieTcs B BUae ykaszareseil, T. €. XpaHsATCs He Ha3BaHUs [IEHTPOB 3aTpar,
a ux Homepa. [ToaTomy, eciny HyKHO HUCIIOJIB30BATh OJMH U TOT K€ CTAaHJAPTHBINA OTUET B PA3HBIX MOJEINSX, CIIUCKU
HEHTPOB 3aTpaT JOJKHBI ObITh B HUX OJIUHAKOBBI.

JUnst 3a1aHust CTOMMOCTH PabOThI (7151 KaXKI0M paboThl Ha JUarpaMMe JIEeKOMITO3UIIUH) CIIEAYyeT IIEIKHYTh
MpaBOil KHOMKOW MBIIIN IO padoTe M Ha BCIUIbIBaroleM MeHio BeIOpath Cost (puc. 8.4). B muanore Activity Cost
yKa3bIBa€TCsl 4YacTOTa IMPOBEACHUS JAHHOM paboThl B pamkax obmero mnpouecca (okHo Frequency) u
npooJbKuTeNbHOCTE (Duration). 3aTeM ciieyeT BpIOpaTh B CHUCKE OJIMH M3 LIEHTPOB 3aTpat U B okHe Cost 3a/1aTh
€ro CTOMMOCTb. AHAJIOTUYHO HA3HAYAIOTCA CYMMBI 10 K&KJOMY LIEHTPY 3aTpart, T. €. 3aJa€TCsl CTOMMOCTh Ka)KJI0M
paboThI 10 KaXKA0H cTaThe pacxosaa. Ecnu B mpoluecce Ha3HaYeHUsI CTOMMOCTH BO3HUKAET HEOOXOIUMOCTh BHECCHHUS
JIOTIOJTHUTENBHBIX LEHTPOB 3aTpaT, auanor Cost Center Editor BbI3bIBaeTcst mpsMo u3 auaiora Activity
Properties/Cost COOTBETCTBYIOIIEH KHOMKOM.
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Nome | Oefntion | Staz | Font | Col Coste
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CEopwa HACTONEHEEX KOMNILOTEP0E

Data ic from thiz level Tolal cost: 16 100.00
% Ovesmde decomposiions Totel cost x Frequency: 128 800,00
© Compute liom decompasitions
oo Cost Certer Edice...
Freawency [ 50
Duratioey | 2,00 wac
Durabon x Frequercy  16.0000 wac

ITI Omenal rt:c-:zn'w.] Cmas«al

Puc. 8.4. 3ananue croumoctu padot B nuanore Activity Properties/Cost
OOmue 3aTpathl o paboTe PacCYUTHIBAIOTCS KaK CyMMa I10 BCEM IIeHTpaM 3arpart. [Ipu BeYuCIeHn: 3aTpaT
BBILIECTOSIIEH (POJUTEIHCKON) paObOThI CHavYalla BEIYUCISIETCS MPOU3BEICHUE 3aTPaT JOUYEepPHEN paboThl Ha YacTOTy
paboTHI (YUCIIO pa3, KOTOPOE PadOTAa BIMOIHSICTCS B paMKaX IPOBEIACHUS POAUTEILCKON pabOThI), 3aTeM Pe3yIbTaThl
ckiaapiBatoTcs. Ecimm Bo Bcex paborax momenu BkiaoueH peskum Compute from Decompositions (puc. 8.4),
110/{00HBIC BBIYMCICHUST aBTOMATHUYCSCKH ITPOBOJISATCS 110 BCCH MepapXuu paboT cHU3y BBepX (puc. 8.5).

AearensHocre
FoNNaINmMM

305 480.00p

Chopra v TeoTHR OB SHAE

Npogaxe u wapxerans b
8 (ONALNTEPOR

Ovrpyin a n nonyuases B

+k

Ovonexmranne \ ;
JOMNCANK] Clopra nacTonsnex b TeoTnposanse
- P = B 3 Chopra moyrhyxos % TP
wynparneHae choprod COMNLOTEPOR ) Z KOMNLIOTEPOS
TOLTHPORARHEN ’ ;

7 000,00 00 00p)

40,00

263 893 00p

Puc. 8.5. Brruncnenue 3arpaT poAUTEIbCKON pabOThI

OTOT JAOCTaTOYHO YNPOLIEHHBIM MPUHLUMI TOJACYEeTa CIpPABEAJIUB, €CIM pabOThl  BBIIOJIHIIOTCS
NI0CJIeIOBAaTENbHO. BCTpoeHHBIE BO3MOKHOCTH BPWin 1mo3BoMISIIOT pa3pabaTeiBaTh yIpOIIEHHBIE MOJIEA CTOMMOCTH,
KOTOpbIE, TEM HE MEHEe, OKa3bIBAIOTCS YPE3BbIYAITHO MTOJIE3HBIMU ITPH IPEABAPUTENBHON OlleHKe 3aTpaT. Eciu cxema
BBITNIOJIHEHUI OoJiee C0XKHas (Harpumep, padoThl IPOU3BOIATCS albTEPHATUBHO), MOXKHO OTKA3aThCsl OT MOJICYETa U
3aJaTh UTOTOBBIE CYMMBI Ul Kaa0i paboTsl BpyuHyto (Override Decompositions). B aTom ciyuae pe3ynbTaThbl
pacueToB ¢ HIDKHUX YPOBHEH JEKOMITO3UIIUHN OYyAyT UTHOPUPOBATHCS, U MPH pacdyeTax Ha BEPXHUX YPOBHAX OyIeT
YUUTBIBAThCSI CyMMa, 3a/1aHHas BpyuHyto. Ha 11000M ypoBHE pe3yibTaThl pacdeToOB COXPAHAIOTCS HE3aBUCHMO OT
BBIOpaHHOTO peXHMa, IMO3TOMY Hpu BbIKIoueHuH onuuu Override Decompositions pacueT cHU3Y BBepX
POU3BOIUTCS OOBIYHBIM 00Pa30M.

Jlns mpoBeneHus Oojiee TOHKOTO aHaIM3a MOYKHO BOCIOJIB30BATHCS CHELMAIM3HMPOBAHHBIM CPEICTBOM
croumocTHoro aHanmmza EasyABC (ABC Technology, Inc.). BPwin mMeer nByHampaBlieHHBIM HHTEpdeic ¢
EasyABC. Jlna skcnopta nanaeix B EasyABC crnenyer BeiOpath myHKT MeHI0 File/Export/Node Tree, 3agath B
nuanore Export Node Tree HeoOXoauMble HACTPOHKU M 3KCIIOPTUPOBATh JEPEBO y3J0B B TEKCTOBBIM (aidn (.txt).
®aiin skciopta MoxkHO uMIopTupoBath B EasyABC. Tlocne npoBeneHus HEOOX0IUMBIX PACYETOB PE3YIbTUPYIOIINE
JaHHbIe MOXKHO UMIopTupoBath u3 EasyABC B BPwin. [l umnopra Hy»HO BbIOpats MeHto File/Import/Costs u B
nuainore Import Activity Costs BeIOpaTh HEOOXOIUMBIEC YCTAHOBKH.
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Pe3ynbpTaThl CTOMMOCTHOTO aHaiHM3a MOTYT CYIIECTBEHHO MOBIUSTh Ha OYEPETHOCTH BBHIMOTHEHHS PadoT.
[Ipeamnomnoxum, 4To JIJIst OTICHKH KadeCcTBa U3C/IUsI HEOOXO0IMMO TTPOBECTH TPU PAOOTHI:

. BHEITHHUI 0CMOTpP — cTOouMOCTh 50 pyo0.;
o poOHOe BKITI0YeHne — CTOMMOCTE 150 py0.;
. WCIIBITaHUE Ha CTeH le — cTonMocTh 300 pyoO.

[Tpenmoioxum TaKke, YTO ¢ TOUKH 3PCHUS TEXHOJIOTUU OYEPEIHOCTh MPOBEACHUS padOT HECYIIECTBEHHA, a
BEPOSATHOCTD BBISIBIICHUS Opaka onuHakoBa (50%). IlycTs HeoOxo1uMo mpoBepUTh BoceMb u3aenuil. Eciau npoBoauts
paboThI B yOBIBAIOIIEM 110 CTOUMOCTH MOPSIJIKE, TO 3aTPaThl HA MOJTYYSHHE TOTOBOTO M3/IEIHUSI COCTABSAT:

300 py6. (ucnbiTanue Ha cTteHae)*8 +150 py0. (mpobHoe BritoueHue) *4 + 50 py0. (BHEIIHHI ocMOTp) *2 =
3100 py6.

Ecnu npoBoauTh paboThl B BO3pACTAIOIIEM IO CTOMMOCTU MOPSAKE, TO Ha MOJyYE€HUE TOTOBOTO U3JEIHS
OyJlleT 3aTpayeHo:

50 pyO. (BHemHUI ocMmoTp) *8 +150 pyO. (mpobHOE BKItoueHue) *4 + 300 py0. (ucnibiTanue Ha cTeHae) *2 =
1600 py0.

CrnenoBaTtenbHO, C LENbI0 MMUHUMH3AIMK 3aTpaT MEpPBOM JOHKHA OBITH BBINOJIHEHAa Haubosee jaelieBas
pabora, 3aTeM — CpeJIHss IO CTOUMOCTH M B KOHIIE — HauboJiee Joporasi.

Pe3ynbpTaThl CTOMMOCTHOTO aHAJIM3a HATJISIIHO MPECTABIIAIOTCS Ha clieluaibHOM oTyeTe BPwin, HacTpoiika
KOTOPOTO MPOU3BOIUTCS B TuanoroBom okae Activity Cost Report (mernro Tools/Reports/Activity Cost Report) (puc.
8.6). OTuer mo3BONSIET JOKYMEHTUPOBATh UM, HOMEp, ONpE/EIeHHe U CTOUMOCTh paboT, Kak CyMMapHYI0, Tak U
pa3aenbHOo 10 IIeHTpaM 3aTpar.
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Puc. 8.6. /luanor HacTpoiku oT4YeTa IO CTOMMOCTU PabOT
Pe3ynbraThl 0TOOpaXKaroTCsl M HEMOCPEACTBEHHO HA TUarpaMmax. B JeBoM HIKHEM YTy MpSMOYTOJbHHKA
paboThl MOXET IMOKa3bIBaThCs JTHOO CTOMMOCTH (IO YMOJYAHHUIO), JTUOO TMPOJOIKHTEIBHOCTh, JHOO YacToTa
npoBeneHus pabotel. HacTpoiika oToOpaxenus ocymectsiusercs B quanore Model Properties (menro Model/Model
Properties), 3aknanaka Display (ABC Data, ABC Units).

CaoiicTBa, onpeaeasiemblie noJjb3oBaresaeMm (UDP)

ABC 1o3BONSIET OLIEHUTh CTOMMOCTHBIE M BPEMEHHBIE XapaKTEPUCTHUKU CUCTEMBI. ECIM CTOMMOCTHBIX
noKa3aresieil HeI0CTaTOYHO, UMEETCSI BO3MOKHOCTh BHECEHHUS! COOCTBEHHBIX METPUK — CBOMCTB, OINpPE/EICHHbBIX
nonbs3oBarenem — (User Defined Properties, UDP). UDP mo3BosisifoT MpoBeCTH JAOMOIHUTENBHBIN aHaTN3, XOTS U
0e3 CyMMHUPYIOIIUX MOJCYETOB.

s onmcanuss UDP ciyskut auanor User-Defined Property Editor (mentro Model/UDP Definition Editor)
(puc. 8.7). B BepxHem okHe auanora BHocutcs umsi UDP, B crincke BeiOopa Datatype onuchiBaeTcsi THIT CBOMCTBA.
Nmeercs Bo3MokHOCTh 3amaHus 18 pasnmuunbix TMnoB UDP, B ToMm wyucie ynpaBistolmiux KOMaHA U MacCHBOB,
00BETMHEHHBIX M0 KaTeropusiM. /i1 BHECEHMsI KaTerOpHM cleyeT 3a1aTh UMsl kaTteropuu B okHe New Keyword u
menkHyTh 1o kHonke Add Category. Jlns mpucBoenus cBoiicTBa kareropuu HeoOxoaumo BeiOpatsh UDP u3 crincka,
3aTeM KaTeropui0 M3 CIUCKa KaTeropuil M menkHyTh 1o kHonke Update. OnHa kaTeropusi MOXeT OOBEIUHATH
HECKOJIbKO CBOWCTB, B TO K€ BPEMs OJIHO CBOMCTBO MOKET BXOIHMTH B HECKOJIbKO Kareropuii. CBoiicTBo THma List
MOXKET COJIEpaTh MAacCCUB MIPEIBAPUTEILHO ONpEACICHHBIX 3HaueHui. st onpenenenus obmactu 3nadeHuit UDP
tuna List ciemyer 3agaTh 3HaueHue cBoiicTBa B okHEe New Keyword u menkayTs mo kHorike Add Member. 3nauenus
U3 CIIMCKA MOKHO PEAAKTUPOBATh U YIAJATS.
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Puc. 8.7. Jlnanor onucaraus UDP

Kaxmoit paboTe MOKHO TOCTaBUTH B cooTBeTcTBUE HaOop UDP. [list aTOTO CiieflyeT meAKHYTh PaBOi KHOIKOW MBIIIN
o pabote u BeIOpaTh MyHKT MeHI0 UDP. B 3axmagke UDP Values nuanora IDEFO Activity Properties Mo>xHO 3a/1aTh 3HaU€HUS
UDP. Pesynbrar 3ajaHus MOKHO IpoaHaau3upoBaTh B ordere Diagram Object Report (MeHto Tools/Report/Diagram Object

Report) (puc. 8.8)

Ill/lal“paMMLI INOTOKOB JaHHBIX

Juarpammel moTokoB gaHHbIX (Data Flow Diagramming) sSIBISIFOTCS OCHOBHBIM CPEICTBOM MOJIEITUPOBAHHS
(GYHKIMOHATIBHBIX TpeOOBaHMM K MpoeKkTHpyeMol cucteme. TpeOoBaHMs MpPENCTABIAIOTCS B BUAE HepapXHuu
MIPOLIECCOB, CBSA3aHHBIX MOTOKAaMHU JaHHBIX. /[narpamMmbl OTOKOB JIaHHBIX IMOKa3bIBAalOT, KaK KaXKIbI MpoIEecC
npeoOpa3yeT CBOM BXOJHBIE JaHHBIE B BBIXOJHBIC, U BBISBIISIOT OTHOLICHHUS MEXIy THUMHU mpoueccamu. DFD-
JarpamMmbl YCIIEIIHO HMCHOJb3YIOTCS Kak jaonongHeHue k Moxaenu IDEF0 s ommcanus anokymeHTOoOOpoTa U
o6pabotku uHpopmarmu. [Tono6no IDEF0, DFD mnpexacraBiser MoaenupyeMylo CHCTEMY KaK CETh CBS3aHHBIX
pabot. OcHoBHBIe KOMITOHEHTH DFD (kak ObI7I0 CKa3aHO BBINIE) — MPOIECCH WM PaOOTHI, BHEIIHUE CYIIHOCTH,
NOTOKH JTAaHHBIX, HAKOMTUTEIH JaHHBIX (XpaHWINIIA).
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Puc. 8.8. Jluanor nactpoiiku oryera Diagram Object Report
B BPwin 15t moctpoeHust fuarpaMm OTOKOB JaHHBIX HCIONb3yeTcs Hotanus [ elina-Capcona.
Jis Toro uto6s! qononHuTh Mojeis IDEFO quarpammoit DFD, Hy>kHO B mipoliecce JeKOMIO3HUIMH B 1UAI0Te
Activity Box Count "knmuknayTs" 1o pamuo-kaonke DFD. B mamutpe mHCTpyMeHTOB Ha HOBOHM auarpamme DFD
HOSIBJISIFOTCS] HOBBIE KHOIIKH:

o (External Reference) — n06aBuTh B qrarpaMmy BHEIIHIOIO CCBIIKY;
. (Data store) — n06aBuTh B qrarpaMMy XpaHHIHIIE JaHHBIX;
. Diagram Dictionary Editor — cceuika Ha apyryto crpanuiy. B oriauane ot IDEF0 3TOT HHCTpYMEHT

MO3BOJISIET HAIPABUTH CTPENIKY Ha JIF00YI0 ArarpamMmy (a He TOJBKO Ha BEPXHUN YPOBEHB).

B otrmuume ot crpenok IDEF0, xoTtopsie mpencTaBisioT coOOW >KeCTKHE B3auMOCBs3H, cTpenku DFD
MOKa3bIBAIOT, KAK O0BEKTHI (BKJIHOYAs JTaHHBIE) ABUTAIOTCS OT OHOM paboThl K IpYroi. ITo NpecTaBiIeHre TOTOKOB
COBMECTHO C XPAaHWJIMIIAMU JAHHBIX W BHEIIHUMHU CYyIIHOCTSIMM jenaer monenu DFD OGonee moxoxxumu Ha
¢du3nUecKre XapakTepUCTUKU CUCTEMBl — JIBUKEHHE 00BbEKTOB, XpaHEHHE OOBEKTOB, IOCTABKAa U PaCIpOCTPaHEHUE
00BeKTOB (puc. 8.9).

B otimnuue ot IDEFO, rae cucrema paccMaTpuBaeTcst Kak B3auMocBsi3aHHble paboTel, DFD paccmarpuBaer
CUCTEMY KaK COBOKYMHOCTb npeameToB. KoHTekcTHas nuarpaMma 4acToO BKJIHOYAeT padOThl U BHEIIHUE CCBHUIKH.
PaboTel 00BIYHO HMMEHYIOTCA 10 Ha3BaHHMIO cucTeMbl, Hampumep ''Cucrema o0padorkm unHdopmanuu'
BxiroueHne BHEIIHMX CCBUIOK B KOHTEKCTHYIO JMarpaMMy HE OTMEHSeT TpeOOBaHUS METOMOJIOTMH YETKO
OTIPEJIeNIUTh 11eJIb, 00JaCTh U €AUHYIO TOUKY 3pEHHS Ha MOJIETHPYEMYIO CUCTEMY.
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Puc. 8.9. Ilpumep auarpammsr DFD
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B DFD pa6oTs1 (iporiecchl) MpeAcTaBIsSOT cCO00H (YHKIUH CHCTEMBI, TPe00pa3yIoIIne BXObI B BBIXO/BI.
XoTst paboThl M300paxaroTCsl MPSIMOYTOJIBHUKAMH CO CKPYTJICHHBIMU YTJIAMH, CMBICI MX COBIAJaeT CO CMBICIOM
pador IDEFO u IDEF3. Tak e, xak mpoueccsl IDEF3, oHu MMeEIOT BXOIbl M BBIXOJbI, HO HE IMOAICPKHBAIOT
yrpasieHus U Mmexanu3mebl, kak IDEFO (puc. 8.9) (6moku "IIpoBepka u BHeceHue kimeHToB", "BHecenue 3akazoB").

BaemHue cynmHocTd n300pakal0T BXOAbI B CHCTeMY M/WJIM BBIXOAbI U3 CHCTeMbl. BHelIHUE CyIIHOCTH
M300paxkaroTcs B BUJIE MPSMOYTOJbHUKA C TEHbIO U OOBIYHO PAcIoiaraloTcs 1o KpasMm auarpammsl (puc. 8.9, 6510k
"3BOHKHU KJIMEHTOB). O1Ha BHELIHSS CYITHOCTh MOKET OBITh HCIOJIB30BaHa MHOTOKPATHO Ha O/THOM MJIM HECKOJIBKUX
nuarpammax. OOBIYHO TaKOM MPUEM HCTIONB3YIOT, YTOOBI HE PUCOBATh CIUIIKOM JUTMHHBIX U 3allyTaHHBIX CTPEJIOK.

[Toroku paboT M300paxaroTCs CTPEJKAMH 1 ONMUCHIBAIOT ABUKeHHE 00bEKTOB U3 OHOI YaCcTH CHCTEMBbI
B Apyrymo. [Tockonpky B DFD kaxmas cropoHa paboThl He ©UMeeT yeTKoro Ha3HaveHwus, kak B IDEFO0, ctpenku moryT
HOJXO/IUTH U BBIXOAMUTH U3 000 rpanu npssMoyrosbHuka padotsl. B DFD Taxke mpuMeHsI0TCs IByHaNpaBlieHHbIE
CTPEJIKH JIJIs1 OTIMCAHMSI TMAJIOTOB THIA "KOMaH/1a-0TBET" MEXKIy paboTaMu, MeX 1y pab0OTOM U BHEITHEH CYIITHOCTHIO
Y MEX]y BHCUIHUMH CyIIHOCTsIME (puc. 8.9).

B oTinume ot cTpenok, OnuchBarOIMX O0BEKTH B IBH)KEHUU, XPAaHWINILA JAHHBIX U300paKaloT 0OBEKTHI B
nokoe (puc. 8.10).

| croacon nreHTOS

Puc. 8.10. Xpanunuie faHHBIX

B marepuanbHbIX cHCTeMax XpaHWIMINA JaHHBIX H300paxkaroTcsl Tam, Te OOBEKThI OKUAAIT 00padOTKH,
HarmpuMmep B odepean. B cucremax o0paboTku WHGOpMANMK XpaHWIHIIA JaHHBIX SBJASIOTCS MeXaHH3MOM,
KOTOPBIii 03B0OJISAET COXPAHUTD IaHHbIE /ISl MOCJIeYHIIHUX ITPOIECCOB.

B DFD crpenku MOryT CIuMBaThbCs M PAa3BETBILATHCS, YTO IIO3BOJISAET ONMCATh JEKOMIIO3HMIMIO CTPEJIOK.
Kaxaplii HOBBIN CETMEHT CIIMBAIOIICHCS MIIM PA3BETBIISIONICHCS CTPEKH MOKET UMETh COOCTBEHHOE UMSI.

Huarpammbl DFD MoryT ObITH TOCTPOEHBI C MCIHOJIb30BAHUEM TPAJUIMOHHOTO CTPYKTYPHOTO aHalu3a,
no100HO TOMy, Kak ctpositcs nuarpammsl IDEFO.

B DFD Homep kaxmol pabOTBl MOXET BKJIIOYATH MPEPHUKC, HOMEP POTUTEIBCKONW paboThl (A) M HOMED
o0bexTa. Homep 00bekTa — 3T0 yHUKaJIbHBINA HOMEp paboThl Ha Auarpamme. Hanpumep, pabota MokeT UMETh HOMEp
A.12.4. YHUKaJIbHBIM HOMEp UMEIOT XpaHWJIHINA JaHHBIX U BHEIIHUE CYIIHOCTH HE3aBUCUMO OT UX PACIIOIOKECHHUS
Ha nuarpamme. Kaxmoe xpaHumnuiie AaHHBIX uMmeeT npedukc D u yHuHKanbHbIH HOMep, Hanpumep DS. Kaxnas
BHEIIHSS CYIIHOCTh uMeeT npedukc E u yHukanbHb1i HOMep, Hanpumep ES.

Metoa onucanus npoueccos IDEF3

Hannune B auarpammax DFD anemeHTOB /Ui 0003HaU€HUS HICTOYHUKOB, IPUEMHHUKOB U XPaHMJIUIL JAHHBIX
no3BoJisieT Oosiee F3PPEKTUBHO U HATIISAHO OMUCATH MPOIECC JOKyMeHTooOopoTa. OMHAKO /i OMUCAHUS JIOTHKU
B3anMoJIeiicTBUA HH(pOpMAIMOHHBIX MOTOKOB Oonee nmoaxoaut IDEF3, Ha3piBaemas Taxoke workflow diagramming,
— METOJOJIOTUSl MOJEJIMPOBAHMS, MCIOJNb3yIolas Tpapuyeckoe ONucaHue HWH(GOPMALMOHHBIX IOTOKOB,
B3aMMOOTHOIIEHUI MeXy IpoleccaMu o0paboTKH HH(OpPMAlMM U OOBEKTOB, SBISAIOIIMXCS YacThIO 3THUX
npoueccos. Juarpammbl Workflow MoryT ObITh HCIIOSIB30BaHbI B MOJEIMPOBAHNN OM3HEC-TIPOLIECCOB IS aHAJIN3a
3aBEpIIEHHOCTH Tpolenyp oopaborku mHpopmanuu. C UX MOMOILIBI0 MOKHO OIKCBHIBATh CLIEHApUHU JEHCTBUI
COTPYAHUKOB OpraHU3aIlUN, HATIPUMEP MOCIEA0BATEIIBHOCTh 00pabOTKH 3aKa3a WM COOBITHS, KOTOPhIE HEOOX0TUMO
o0paboTaTh 3a KOHeuHoe Bpems. Kaxiplii clieHapuil CONpOBOXKIAETCS OMMCAHHEM Ipolecca M MOXKET ObITh
MCIIOJIb30BaH JJIs1 JOKYMEHTHUPOBAaHUS KaXa0H QyHKIUH.

IDEF3 — 5T0 MeT01, MMEIOIIHi OCHOBHOM 11€JIbIO JaTh BO3MOKHOCTh aHAIMTHKAM OIUCATh CUTYalUIO, KOT1a
MIPOLIECCH BBIMIOJHSIOTCS B OMNPEIECIICEHHON TMOCIEeI0BaTeIbHOCTH, a TaKXe OIMUCaTh OOBEKThbI, Yy4aCTBYIOLIHUE
COBMECTHO B OJTHOM IIPOLIECCE.

Texnunka onucanusi Habopa maHHbix IDEF3 sBisercs dacTeio CTpyKTypHOTO aHanmu3a. B oTiwume ot
HEKOTOPBIX MeToAuK onucaHuii npoueccoB IDEF3 He orpaHnumBaeT aHaquTHKa Ype3MEpPHO JKECTKUMH PaMKaMU
CHUHTaKCHCa, YTO MOKET IIPUBECTU K CO3JJaHHUIO HETIOIHBIX UJIM MPOTUBOPEUYUBBIX MOJIEIEH.

IDEF3 moxer ObITh Takke MCIONB30BaH Kak Meroxa co3fanus mpoueccoB. IDEF3 nomnonnser IDEFO u
COJIEP’KUT BCe HEOOXOAMMOE I MOCTPOCHHSI MOZeNel, KOTOpble B AalbHEHIIEM MOTYT ObITh HCIOIb30BaHbI ISt
UMHTALMOHHOTO aHAJIN3a.

Kaxnas pab6ora B IDEF3 onuceiBaeT kakoii-nmubo crieHapuii OW3HEC-TIpOIlecCa W MOXKET SIBJISATHCS
cocTaBisitoLe qpyroit pabotel. [TockonbKy ClieHapHii OMUCHIBAET 1IE€Ib U PAMKH MOJIENH, BaXKHO, YTOOBI PabOTHI
MMEHOBAJIUCH OTTJIAroJIbHBIM CYIIECTBUTENbHBIM, 0003HAYAIOIIUM pOLece ASHCTBUS, WK (ppa3zol, colaepkarieit
TaKO€ CYIIECTBUTEIBHOE.
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Touka 3peHHss Ha MoOJeNb MOJDKHA OBITh JOKyMEHTHpoBaHa. OOBIYHO 3TO TOYKA 3PEHUS YeIOBEKa,
OTBETCTBEHHOTO 3a paboTy B 1enoM. Takxke HEOOXOAMMO JOKYMEHTHUPOBATH ILI€Jb MOJEIH — T€ BONPOCHI, Ha
KOTOpBIE ITPU3BAaHA OTBETUTDH MOJIENb.

JAmarpamma siiisieTcsi ocHOBHOM eauuuueit onucanus B IDEF3. BakHo npaBuibHO MOCTPOUTH JUAarpaMMbl,
[IOCKOJIbKY OHU IIPEIHA3HAYEHbI JJIs YTEHUS APYTUMU JIFOAbMH (& HE TOJILKO aBTOPOM).

Enunnusr padorer — Unit of Work (UOW) — Ttaxke HasbiBacMmbic paGoramu (activity), sBistorcs
HEeHTpaTbHBIMU KoMIIOHeHTaMH Mozeu. B IDEF3 paGoTel n300pakaroTcsi NpsSMOYTOJIbHUKAMU C MPSIMBIMH YTJIaMH
U UMEIOT UMsl, BRIPAXKEHHOE OTTJIaroJIbHbIM CYLeCTBUTEIbHbIM, 0003HAYaOIUM IPOLECC ACHCTBUSI, OJUHOYHBIM
WK B cocTaBe (ppa3bl, ¥ HOMEP (MISHTH(PUKATOP); IPYroe UM CYyIIECTBUTEIBHOE B COCTAaBE TOH ke (hpa3bl OOBIYHO
oTOOpakaeT OCHOBHOW BbIXOA (pe3ysnbrar) paboTel (Hampumep, "M3roronenue wu3genus"). Yacto wums
CYLIECTBUTEIILHOE B IMEHU PabOThI MEHSAETCS B MPOLIECCE MOACITHPOBAHNUS, TOCKOJIBKY MOJIETb MOKET YTOUHSATHCS
U penaktupoBatbea. Unentudukatop paboThl MpUCBAaUBAETCs MPU CO3AAHUU U HE MEHseTca Hukorna. Jlaxe ecinu
pabota OyneT ynaneHa, ee UACHTH(PHUKATOP HE OyJIeT BHOBH MCIOIB30BATHCS IS APYruXx pador. OOBIYHO HOMED
paboThl COCTOUT U3 HOMEPA POJUTENILCKON PabOTHI U MOPSIAKOBOIO HOMEpa Ha TeKyIIel [uarpamme.

CBsi3u MOKa3bIBAIOT B3aUMOOTHoumeHHs pador. Bee cBsasu B IDEF3 onHonampaBieHsl U MOTYT OBITH
HampaBlieHbl KyJa yroaHo, HO oObryHO auarpammbl IDEF3 crapaiorcs mocTpouTh Tak, 4TOOBI CBSI3U ObUIH
HarpaBjeHbl cieBa HanpaBo. B IDEF3 pasznuuaior Tpu TMHa CTpPeJIOK, H300paKaloIIMX CBSI3U, CTUIIb KOTOPBIX
ycraHaBiuBaeTcs yepe3 MeHio Edit/Arrow Style:

Crapumas (Precedence)

3=

CIUTOIIHAS JINHUS, CBsi3bIBatomas enuHUIlsl padotr (UOW). Pucyercs cneBa HampaBo win cBepxy BHU3. [lokaspiBaer,
4qTo pa6OTa-HCTOqHHK AOJKHA 3aKOHYUTHCA PEKAC, UEM pa6OTa'HCHL HAYHETCA.

OTtnomenns (Relational Link)
i
MYHKTUPHAS JIWHWS, UCTIONB3YIOMascs Ui U300pakeHus cBs3ei Mexay eauuunamu pador (UOW) a takke MexIy
eJMHUALIAMH Pa0OT M 00BEKTaMHU CCHUIOK.

[Totoku 06bekToB (Object Flow)

e

CTpCJiKa C ABYMSA HAaKOHCUHUKaAMU, NPUMCHACTCA IJId OIMMMCAaHUA TOI'O q)aKTa, qTo 06'I)CKT HCIIOJIB3YETCA B JIBYX WA
Oonee equHMUIIAX pabOTHI, HATPUMED, KOT/1a 0OBEKT TOPOXKAAETCS B OAHON paboTe U UCTIOIB3YeTCS B APYTOM.

Crapmasi CB3b MOKa3bIBaeT, YTO pabOTA-MCTOYHHUK 3aKAaHUMBAETCS paHee, YeM HauWHaeTcs paboTa-1eib.
YacTto pe3ynpTaToM paOOTHI-MCTOYHHKA CTAHOBUTCS OOBEKT, HEOOXOIMUMBIN ISl 3amycka paboTei-nienu. B aTom
clly4ae CTpenKy, 0003Haudarolyr0 00beKT, H300paKalT ¢ ABOWHBIM HAKOHEUYHUKOM. VIMs CTpENKU JOMKHO SICHO
UIEeHTU(DUIIMPOBATH OTOOpakaeMblil 00bEeKT. [I0TOK 0OBEKTOB UMEET Ty K€ CEMAHTHUKY, YTO U CTapIIasi CTpesKa.

OTHoIlIIEHNE TTOKA3bIBAET, UTO CTPENKA SBJSETCS albTEPHATUBOM CTapIIeil CTpeiKe WU MOTOKY OOBEKTOB B
CMBICIE 3aJlaHMsl TIOCJEI0BAaTEIbHOCTH BBINOJIHEHUS paboT — paboTa-UCTOUYHUK HE O00s3aTeNbHO JOJKHA
3aKOHUYUTKCS, Mpexae 4eM paboTa-1ienb HauHeTcsa. boiee Toro, paboTa-1iellb MOXKET 3aKOHUYUTHCS MpEexkIe, YeM
3aKOHYHUTCS pabOTa-UCTOYHUK.

OxoH4aHUEe OJTHOW PAOOTHI MOKET CIIY)KHTh CUTHAJIOM K Haualy HECKONBKHUX paboT, UITH JKe OfHa padoTa Asis
CBOETO 3aIyCKa MOXET OXKUJaTh OKOHYAHUS HECKOJbKUX paboT. Jljasi oToOpakeHUsi JIOTUKM B3auMOeiCTBHS
CTPeJIOK NMPH CAMSHUU M Pa3BeTBJIECHUU WM VIS 0TOOPaKeHUs] MHOXKeCTBa COOBITHII, KOTOPbIe MOTYT MJIHM
JAOJIKHBI ObITh 3aBepIIeHbI Nepel HAYaJoM cieaylleid padoThl, UCHOJNBL3YIOTCS mepekpectku (Junction).
Paznuuarot nepekpectku st cnusiaus (Fan-in Junction) u pasBetBienus crpenok (Fan-out Junction). [lepekpectok
HE MOJKET MCIOJIb30BAThCSI OJJTHOBPEMEHHO JUIsl CIIUSHUS U NIl pa3BeTBIeHU. J[Ji BHECEHUS MEepEeKpecTKa CIyKUT
KHOTIKa

— (mo0aBUTh B AMarpaMMmy IepeKpecToKk — Junction) B maauTpe MHCTpyMeHTOB. B muanore Select Junction Type
HCO6XOZ[I/IMO YKa3aThb TUIT ICPCKPCCTKA.

CMBICH KaXKI0T0 THUIA IpuBeeH B Tabnuue 8.1.

Bce nepekpecTkn Ha nuarpaMme HyMEPYIOTCS, KaXIplii HoMep nuMeeT npedukce J. MOXHO penakTHpOBaTh
CBOICTBa MepeKpecTKa MpU MOMOIIM auaiora Junction Properties, KOTOpBIH BBI3BIBACTCS B KOHTEKCTHOM MEHIO
nepekpectka koManmaoit Definition/Note. B otnuuue ot IDEFO m DFD B IDEF3 crTpenku Moryt cimBaThCs U
Pa3BETBISATHCA TOJIBKO Yepe3 MEePEKPECTKH.
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O0bexT ccpiku B IDEF3 BblpaxaeT HEKyI0 MIEH0, KOHLENIUIO WINA JaHHBIE, KOTOPBIE HENb3s CBS3aTh CO
CTPEJIKOM, MePEKPECTKOM M paboToit. /{15 BHeCeHHsI 00BEKTa CChUTKH CITYKUT KHOIKA

]
— (7006aBUTH B AMarpaMMmy OOBeKT cchUlkH — Referent) B manutpe nHcTpyMeHTOB. OOBEKT CCBUIKH M300pakaeTcs B

BUEC MPAMOYTOJIBHHUKA, ITOXOKEr0 Ha MPSAIMOYT'OJIbHUK pa6OTLI

=

. Imst oO6bekTa cepuiky 3amaetcs B nuanore Referent (myHkt Name KOHTEKCTHOTO MEHIO), B KA4eCTBE HMEHU MOYKHO
HCIIONIb30BaTh MMS KaKOW-THOO CTPENKHM € APYTHX AWarpaMM WM UMs CYHTHOCTH W3 MOJCTH JAaHHBIX. OOBEKTHI CCHUIKH
JIOJDKHBI OBITh CBSI3aHBI C €AWHHUIAMH PabOT WM TEPEKPECTKAMHU MYHKTHPHBIMH JIHHUAMH. OduimansHas crernuduKamnms
IDEF3 pasnuuaer TpW CTHISE O00BEKTOB cChLIOK — 0Oe3yciaoBubie (unconditional), cumxponubie (synchronous) u
acuHxpoHHbIe (asynchronous). BPwin mojiepxuBaeT TOMbKO 6e3yCIOBHBIC 00bEKThI CChIIOK. CHHXPOHHBIC H ACHHXPOHHBIC

00BEKTHI CCBUIOK, MCIIOJIb3YEMBIC B JUarpaMmMax rnepexoa0oB COCTOSIHUH 06T>€KTOB, HE NOAACPKUBAIOTCA.

Tabnuna 8.1. Tumsl nepekpecTkoB
Oo6o3nauenne | HammenoBanue | CMbIca B ciay4yae causiHus cTpeok (Fan- | CMbici B ciyyae pa3BeTBJICHHA
in Junction) crpesiok (Fan-out Junction)
[&] Asynchronous Bce npeamectyromniye npoueccsl A0DKHEI | Bee cnemyromue mponecchl  TOMKHBI
AND OBIThH 3aBEPIICHBI OBITH 3aITyIIECHBI
@ Synchronous Bce MPEAIIECTBYOIINE npoueccel | Bee CIIEYIOIINE MIPOLECCHI
AND 3aBepIIIeHBI OJHOBPEMEHHO 3aITyCKAIOTCS OJTHOBPEMEHHO
& Asynchronous OR | OauH WM HECKOJABKO TpeanecTByommx | OQMH HIM  HECKOABKO  CIEAYIONINX
MPOLIECCOB JOJDKHBI OBITH 3aBEPIICHBI HPOLIECCOB JOJDKHBI OBITh 3aITyIIEHBI
[l Synchronous OR | OauH WM HECKOJNBKO MpeAmecTByomux | OMWH WM HECKOJIBKO  CJIETyFONTHX
MPOLIECCOB 3aBEPIICHBI OTHOBPEMEHHO TIPOLIECCOB 3aIyCKaroTCs
OJTHOBPEMEHHO
XOR (Exclusive | Tonbko omuH mpemecTByommui mpouecc | ToIbKO OIMH CIESAYIOMMA MPOIECe
OR) 3aBepIIcH 3aITyCKaeTCs

[Ipu BHECEeHNH 0OBEKTOB CCHUIOK ITOMUMO UMEHH CJIETyEeT YKa3bIBaTh TUIT 00BbEKTa CCHUIKH. THITBI 00BEKTOB
CCBIJIOK MPUBEEHBI B TabmuIe 8.2.

B IDEF3 nexkommo3uumsi ucrnosib3yercss st jaetanuszanuu padot. Meromonoruss IDEF3 mo3Bossier
JEKOMIIO3UPOBaTh pabOTy MHOTOKPATHO, T. €. pab0Ta MOKET UMETh MHOKECTBO JIOYEPHUX padOoT. ITO MO3BOJISAET B
OJTHOM MOJIEIM OIHKCAaTh AJIbTEPHATUBHBIC MOTOKUA. BO3MOXHOCTH MHOKECTBEHHOU JIEKOMITO3HUITUU TIPEABSIBISET
JOTIOTHUTEIIbHBIE TpeOOBaHMs K HyMepanuu padboT. Tak, Homep paboThl COCTOUT U3 HOMEPA POIUTENBCKON PabOTHI,
BEPCUU JICKOMITO3UIIMHA U COOCTBEHHOTO HOMEpPA padOTHI HA TEKYIICH auarpamme.

Paccmotpum mponiecce nexkommnoszunmn auarpamm IDEF3, Bkmouaromnuii B3anMoieiicTBre aBTopa (aHaTUTHKA)
Y OJTHOTO MJIU HECKOJIBKUX IKCIIEPTOB MPEIMETHON 00JIaCTH.

[lepen mpoBeneHHEM ceaHCa OKCIEPTU3bI y OKCIEPTOB MPEAMETHONM OONAacTH JOJDKHBI  OBITh
JIOKYMEHTHPOBAHHBIC CIIEHAPUH U PAMKH MOJEIIH, JIJIS1 TOTO YTOOBI MOHSTH 1EIH JeKOMITO3UIHH. OOBIYHO KCIIEPT
MpeIMETHONW 00NacTh mepefaeT aHATUTHKY TEKCTOBOE OINMMCAaHUE ClieHapws. B JOmoiHeHHe K ITOMY MOXKET
CyIIIeCTBOBATh JOKYMEHTAIIHS, OTMCHIBAIOIIAS HHTEPECYIONIHE Tpotiecchl. 13 aToit nHdopmarum aHaTuTHK TOJDKEH
COCTaBUTh TMPEABAPUTENBHBIA COUCOK pPa0bOT (OTIIIAroibHBIE CYIIECTBHUTENbHBIC, O0003HAYAIONIME MPOIECC) U
00BEKTOB (CyIIeCTBUTENbHBIE, 0003HAYAIONIME pe3yibTaT BBIOJHEHUS pPaOOTHl), KOTOPbIE HEOOXOIUMBI IS
MEPEYUCIICHHBIX paboT. B HEKOTOPBIX CiTydasx menecoodpa3Ho co3aaTh TpadudIecKyr0 MOJIETb i MPEACTaBICHUS
€€ IKCIepTy MPEeAMETHOM 00J1acTH.

Tabnuma 8.2. Turbl 06BEKTOB CCHUTOK

00beKTa
CCBUIKH

Tun Henan onucanus
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OBJECT OnuceIBaeT yyacTHe BaXKHOT0 00bEKTa B paboTe

GOTO WHCTpyMEHT IMKIMYECKOTO mepexoa (B MOBTOPSIOMICHCS MOCIeI0BATENbHOCTH paboT), BO3SMOXKHO Ha
TeKyIleil auarpamMme, HO He oOs3arenbHO. Ecnm Bce paboTHl IMKIA NPUCYTCTBYIOT Ha TEKyIIEeH
JuarpaMme, LUK MOXET Takke H300pa)aThCs CTPENIKOH, BO3Bpallarolleiics Ha CTapTOBYIO paboTy.
GOTO MokeT ccplIaThes Ha MEPEKPECTOK

UOB (Unit of | [Ipumensiercs, koraa HEOOXOJUMO MOAYSPKHYTh MHOKECTBEHHOE HMCIIOJIb30BaHUE KAKOW-INO0 paboThl,
behaviour) Ho 6e3 mumkia. Hampumep, pabora "KoHTpons kadecTBa' MOKET OBITH MCIIOJIB30BaHA B IIPOIECCE
"N3roToBinenne n3menus' HECKOJIBKO pa3, MOCHIe KKIO0W emTuHuIHOW omepanuud. OOBIYHO ATOT THII
CCBUIKH HE UCTIONB3YEeTCs VTSl MOJICIIMPOBaHHS aBTOMAaTUYECKH 3aITyCKAIOLIUXCs paboT

NOTE Hcnone3yeTcst aiist TOKYMEHTHPOBAHHS BAXKHON WH(GOPMAITIH, OTHOCAIIEHCS K KAaKUM-TTHO0 rpadndecKiuM
oOnekram Ha auarpamme. NOTE sBisiercs anbTepHaTHBOM BHECEHUIO TEKCTOBOTO O0BEKTA B AHATPAMMY

ELAB Wcmone3yeTcst sl yCOBEPIIEHCTBOBaHUA TpadUKOB MM MX Oonee JertanbHOro ommcaHus. OOBIYHO
(Elaboration) yIOTPeOIISeTCs IS IETAILHOTO OMMCAHUSI Pa3BETBICHUS U CIMSHHS CTPEJIOK Ha MEePEKPecTKax

Ha pucynke 8.11 nmpencraBneno onucanue npouecca "COopka HACTOIBHBIX KOMITBIOTEPOB" B METOA0JIOTHHI
IDEF3.

[Tockonbky pasnbie (parmentsl Mogenu IDEF3 moryT ObITh cO3/1aHbl pa3HBIMU TPYINIaMU aHAJUTHKOB B
pasnoe Bpems, IDEF3 noanep:xuBaeT mpocTyro cxeMy HyMepaiuu padoT B paMKax Bcel Mojienu. Pa3ubie anamuTuku
OTEpUPYIOT pPa3HbIMH JMaNa30HAaMU HOMEPOB, paboTas MpH 3TOM He3aBUCHMO. [Ipumep BbaeneHUs auamna3zoHa
npuBeseH B Tabi. 8.3.

B pesynbrate nononnenust nuarpamm IDEFO nuarpamvamu DFD u IDEF3 moskeT ObITh co3jaHa cMelaHHast
MO/JIeJTh, KOTOpasi HAMITYYIIIM 00pa30M ONMHUCHIBACT BCE CTOPOHBI JCATEIHHOCTH Mpeanpusatus. Mepapxuio padot B
CMeIlIaHHOI Moieny MoXHO yBUIeTh B okHe Model Explorer (puc. 8.12). Moaenu B Hotanu IDEF0 n3o6paxatorcs
3enenbIM 11BeToM, B IDEF3 — sxenteiv, B DFD — romyGeim.

Tabmuia 8.3. /Ilnana3zoHsl HOMEPOB padoT
Anamutuk | mana3zon HomepoB IDEF3
HBanoB 1-999

ITerpoB 1000-1999

Cugopos 2000-2999
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= Ilewrenbnoc'm KOMINAHHH -l
~ 58l COopKa u TECTHPOBAHWE KOMILIOTEPOs
@ CHOpKa MICTO ML KOMMLITEROD
tam Swim Lane diagrams
e Organization Chaits
~-B8 Node Tree diagrams
TN LlaarensHooTs SOMOSHA
i F[U diagrams
i CH0PK U TECTHDORIMAE KOMMSIITED0E
l,é:l "IDEF3 Scenario diagrams
o] [learenbnocTs KomMianiu
s JleaTenmHoCTh KOMIaHHM
- Ilcm'cmmoctb KOMIaHHH
-5 NMpogaxk W MapkeTHHr
o obpenerie saxasos
=8| Chopra u recTUpoOBaHUE KOMNLIOTEPOS
! E CH0pKS HACTOMDIDIE KOMMBITEP0D
8 Swim Lane diagrams
i@ Organization Charts
-8 Node Tree diagrams

g ~B Nearensrocts somnaram 'l
UER rre s

4] =
T scties ) Diagrams I:goﬂm |

Puc. 8.12. IlpeacraBnenue cMmeranHoi moaenu B okue Model Explorer

HNmuTanuoHHoe MOAeJTUPOBAHME

OIIeHO‘{HI)le ACMEKTBI MOJCIUPOBAHUA Hpe)IMeTHOI\/’I o0JtacT CBSI3aHEI C p33pa6aTI)IBaeMBIMI/I ITOKa3aTcisIMUu
3¢ (HEeKTUBHOCTH aBTOMATHU3HPYEMBIX MPOIIECCOB.

MeTO)I (bYHKHI/IOHaJ'IBHOFO MOACIIMPOBAHUSA IMO3BOJSACT ONTUMHU3IUPOBATE CYIICCTBYIOIIUE HAa MPCANIPUATUA
OHM3HEC-TIPOIIECCHI, OJJHAKO IS ONTUMU3AIMN KOHKPETHBIX TEXHOJIOTHUECKUX Omepaluil (yHKIIMOHATFHOW MOJEIN
MOJKET OBITh HEIOCTATOUHO. B 3TOM citydae 11enecoo6pa3Ho NCIOb30BaTh UMUTAIIMOHHOE MOIETUPOBAHUE.

I/IMI/ITaI_II/IOHHOC MOJCIIMPOBAHUC — 3TO MCTOM, HOBBO.HSIIOIJ.IPIFI CTPOUTH MOZCIIH, YUYHUTBIBAIOIIUC BPCMA
BBIMOJTHEHUSI Onepanuid, 1 obdecrneunBaronuii Hardoiee MOJHbBIE CPEICTBA aHAIM3a IWHAMUKUA OM3HEC-TIPOIIECCOB.
I/IMI/ITaHI/IOHHBIe MOACJIN OITUCHIBAKOT HE TOJBKO ITIOTOKHN CYHlHOCTefI, I/IH(I)OpMaI_[I/II/I " yIIpaBJICHUS, HO U PA3JIMYHBIC
MeTpuku. [lomydeHHyr0 Mojenb MOXKHO '"mpourpaTh' BO BPEMEHHM W MOJYYUTh CTAaTUCTUKY MPOUCXOJSIINX
IMponeccoB Tak, KakK 3TO 6I>IJIO 61:1 B PCAJIbHOCTH. B I/IMI/ITaI_II/IOHHOI\/'I MOZACIIN HU3MCHCHUA MNPOUCCCOB W NAHHBIX
accoruupyroTcs ¢ coObrTusiMu. "[IpourpeiBanne" MOJENH 3aKITI0YAETCS B TIOCIEA0BATEIIBHOM MIEPEX0JIE OT OJTHOTO
COOBITHS K JIPYTOMY.
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CBsi3b MEXIy HUMHUTALMOHHBIMU MOJEISIMH U MOJIEISIMU TPOLIECCOB 3aKJIIOYAETCSI B BO3MOXHOCTH
npeoOpa3oBaHMs MOJIEIH MPOIECCOB B UMUTAIMOHHYIO MOJIeb. MiIMuTanimonHas Moiens gaeT 0osbiine nH(opmaIuu
JUTSL aHAJIN3a CUCTEMBI, B CBOIO OUEPE/lb Pe3yIbTaThl TAKOTO aHAJIM3a MOTYT OBITh IPUUUHON MOIUGPUKAIIUN MOICITH
MPOLIECCOB.

OpanM u3 Hambosiee 3(P(PEKTUBHBIX MHCTPYMEHTOB WMUTAIIMOHHOTO MOJCIHPOBAHUS SIBISCTCS CHCTEMa
ARENA, pazpaborannas ¢upmoit System Modeling Corporation. Cucrema mo3BOISET CTPOUTh MMHUTAIIMOHHBIC
MOJIEJIN, IPOUTPBIBATH UX U aHAITU3UPOBATH PE3YJILTATHI.

NmuTtannonHas MOJEb BKIIIOYAET CIAETYIOMIME OCHOBHBIE JIEMEHTHI:

. Uctounukn u ctoku (Create m Dispose). CTOYHHKH — 3TO 3JEMEHTHI, OT KOTOPBIX B MOJEIb
noctynaet nHpopmarws i 00beKThl. [1o cMpIcTy OHM OITM3KH K MOHATHM "BHEIIHssA cchiika" Ha DFD-muarpammax

i "00BeKT cchliku" Ha auarpammax IDEF3. CkopocTh mocTyIuieHus: JaHHBIX WM 00BEKTOB OT UCTOYHHUKA OOBITHO

3agaeTcs craTUCTUIecKor pyHKuuer. CTOK — 3TO yCTPOWCTBO AJisl MpreMa HHGOpMaru Uil 00BHEKTOB.

. Ouepenu (Queues). [lonsiTue oyepean OIU3KO K MOHATHIO XpaHWIUIIA JaHHBIX Ha DFD-nuarpammax

— 3TO MECTO, T1e 0OBEKTHI OXKUAAIOT 00paboTKH. Bpemst 00paboTKH 0OBEKTOR B pa3HBIX Pab0OTaX MOXKET OBITh Pa3HBIM.

B pesynbrare mepen HEKOTOPHIMH pabOTaMH MOTYT HAaKalIMBaTHCS OOBEKTHI, OXKUAAOIINE CBOei ouepean. YacTto

[CJIbI0 UMHUTAIITMOHHOTO MOACIIMPOBAHUS ABJISACTCA MUHUMU3ALIUA KOJIMYCCTBA O6’I:»CKTOB B oUcpeaix.

. IMpoueccor (Process) — 3to aHaaor paboT B MOJIEIH MPOIIECCOB. B MMHTAIIMOHHON MOJIEIIH MOYKET OBITH
3aJ]aHa POU3BOAUTEILHOCTH MTPOIECCOB.

[TocTpoenne Mozeny MPOW3BOAMUTCS IyTEM IMEPEHOCA U3 TMAHEIW WHCTPYMEHTOB B paboyee MPOCTPAHCTBO
monyinel Create, Dispose u Process. CBsi3u Mex 1y MOAYJISIMH yCTaHABIUBAIOTCA aBTOMAaTUYECKH, HO MOTYT OBITh
nepeonpeaeeHbl BpyuHy. Jlamee MOIyssiM Ha3HayaroTcsl CBOMCTBA. [lJ11 KOHTPOJS NMPOUTPBIBAHUS MOIEIH
HEO0OX0MMO B MoJielb J100aBUTh MOAYNb Simulate u 3a1aTh AN HEro mapameTphl. Pe3ynbTaThl mpOUTpbIBaHUS
MOJIeNI OTOOPAKAIOTCS B aBTOMATUUECKH T€HEPUPYEMBIX OTUYETaX.

BPwin He umeeT cOOCTBEHHBIX MHCTPYMEHTOB, MO3BOJIAIOIIMX CO3/1aBaTh UMUTAIIMOHHBIE MOJIEH, OJHAKO
JaeT BO3MOKHOCTB dKciopTupoBath Mojesb IDEF3 B cnienuanu3upoBanHoe CpeICTBO CO3IaHMS TaKUX Mojienei. Jlis
JKCIIOpTa MOJISIM HEOO0XOJUMO HACTPOUTh CBOWMCTBA, ompeaenseMble Tmosb3oBaTeniemM UDP, crnenmnanbHO
BKIIIOUeHHBIC B BPWin jyis nieneii sxcriopra.

OyHKIMOHATbHBIE 1 IMUTALIMOHHBIE MOJIEIM TECHO B3aUMOCBsI3aHbI U 3((HEKTUBHO AOTMONHSIIOT APYT APYTa.
Nmutarnmonnsie Moenu Aai0T Oosblie WH(pOpMAIMU JJIS aHAIN3a CUCTEMBI, PE3yJIbTaThl KOTOPOTO MOTYT OBITh
MPUYMHON MoAU(HKAIIIN MO mporeccoB. LlerecooOpa3Ho cHavyana CTpouTh (PYHKIIMOHAIBHYIO MOJIENb, a Ha €€
OCHOBE — UMHTAIIMOHHYIO

Jlexuus 15. Undopmanuonnoe odecneuenne UC

I/IH(I)OpMaI_[I/IOHHOC ooecneuenue VC sBasercs CpCACTBOM IJId PCIICHHUA CICAYIOIUX 3a1a4:

. OJTHO3HAYHOTO M SKOHOMHYHOTO IPEJCTaBICHUs] WHPOPMAIUK B cCHCTeMe (Ha OCHOBE KOJMPOBAaHUS
00BEKTOB);

o OpraHu3aliy MpoLeNyp aHaiu3a W 00pabOTKHM HMHPOPMALUHK C yYETOM XapakTepa CBS3ed Mexmy
00BbeKTaMH (Ha OCHOBE KilacCU(HUKAIMU OOBEKTOB);

. OpTaHU3aIiy B3aMMOJICHCTBUS MOJTb30BATENICH C CHCTEMOM (Ha OCHOBE PKPaHHBIX (hOpM BBOJIa-BBIBOJIA
JAHHBIX);

. obecriedeHus1 3GGEKTUBHOTO MCIIOIB30BaHMs MH)OpMAMK B KOHTYpPE YHPaBIEHHs ACATEIbHOCTHIO

00beKTa aBTOMaTH3AIMHK (HA OCHOBE YHH(MHUIIMPOBAHHOH CHCTEMBbI JJOKYMCHTAIINH).

Nupopmannonnoe obecneuenne WMC Brimrodaer [Ba KOMIUIEKCA: BHEMAalIMHHOE HMH(QOPMAIIMOHHOE
obecrieyenne  (KiaccU(PUKATOphl ~ TEXHUKO-dKOHOMHUYECKOW  HMH(OpPMAIUH, JOKYMEHTBI,  METOJHYECKUE
WHCTPYKTUBHBIE MaTepUajbl) 1 BHYTPUMAIIHHHOE HH(OPMAIIMOHHOE o0ecriedeHue (MaKeThl/9KpaHHbIe (POPMBI IS
BBOJIa MEPBUYHBIX AaHHBIX B OBM uiu BbIBOJa pe3ynbTaTHON MH(GOpPMAIMU, CTPYKTYPHl HHPOPMALMOHHON 0a3bl:
BXOJIHBIX, BBIXOJIHBIX (haiiiioB, 0a3bl JaHHBIX).

K nnpopmannonHomMy o0GecriedeHn o TPEabABISIOTCS CIeayIoIue o0mue TpeOoBaHus:

) nH(pOpMalMoHHOEe  o0ecrieueHue JODKHO OBITh  JIOCTAaTOYHBIM Ui TOAJNEP)KaHUS — BCEX
ABTOMATHU3UPYEMBIX (DYHKIIHI 00BEKTA;

) JUTSL KOTUPOBaHUsT HH(YOPMAIIUH JTOJDKHBI UCTIONB30BATHCS MPUHATHIC Y 3aKa3YMKa KIACCU(PUKATOPHI;

) JUTST KOIMPOBAHWS BXOIHOW M BBIXOAHON WH(GOpPMAIMH, KOTOpPasi MCIIOJIB3YETCs Ha BBICIIEM YPOBHE

ypaBJICHUS, JOJIKHBI OBITh UCITOIH30BAHEI KJ'IaCCI/I(i)I/IKaTOpBI OTOIr'0 YPOBHA,
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. JOJDKHAa OBITh  O0ECIIEYCHa COBMECTUMOCTH C HMH(DOPMAIMOHHBEIM  OOECIICYCHHEM CHCTEM,
B3aMMOJICHCTBYIONINX C pa3padaThIBaeMON CUCTEMON;

) (hopMBbI TOKYMEHTOB JOJDKHBI OTBEYATh TPEOOBAHHUAM KOPIMOPATHUBHBIX CTAaHIAPTOB 3aKazuuKka (MIH
YHUDUITUPOBAHHON CHCTEMBI JJOKYMEHTAIIHH);

. CTPYKTypa JIOKyMEHTOB U 3KPaHHBIX ()OPM JOKHA COOTBETCTBOBAThH XapaKTEPUCTHKAMH TEPMHUHAJIOB
Ha pab0oYNX MecTax KOHEYHBIX MOJIb30BaTENeH;

. rpaduku QOPMUPOBAHUS U COACpPKAHHC WH(POPMAIIMOHHBIX COOOIICHUH, a TaKXKe HCIOJIb3yeMbIS
a00peBUaTypPhI IOJIKHBI OBITh OOMICIPUHATHI B 3TOH MPEAMETHOM 001aCTH M COTIIACOBAHBI C 3aKa3UHUKOM;

. B MC momxHBI OBITH MPEAYCMOTPEHBI CPENCTBA KOHTPOJSI BXOMHOW M pEe3yNbTaTHON HWH(popmanuwy,

OOHOBJICHUS JTaHHBIX B WH(OPMAIMOHHBIX MAacCHUBaX, KOHTPOJS IEIIOCTHOCTH MH(GOPMAIMOHHON 0a3bl, 3aIUTHl OT

HECAaHKIIMOHUPOBAHHOTO JOCTYTIA.

Nudpopmanmonnoe obecnieuenne HMC MOXHO OmpenenuTh KaK COBOKYIMHOCTh €IMHON CHCTEMBI
Kiaaccu(puKauy, yHU(GUIIUPOBAHHON CUCTEMBI IOKYMEHTAIMK U UH(OpMAIIMOHHOM 0a3bl [21].

BuemamunHoe ungopManuoHHoe odecnedeHue

OcHOBHBbIE IOHATHSA KJIaCCI/I(l)I/IKaHI/II/I TEXHHUKO-I)KOHOMHYECKOM I/IH(l)OpMaIII/II/I

st Toro 4to0b1 o0ecnieunTh 3((GEKTUBHBIN MOUCK, 00padoTKy Ha DBM u mepemady mo KaHajlaM CBS3H
TEXHUKO-7KOHOMHYECKOI nHpOopMaInu, ee Heo0X0 MO MPeACTaBUTh B U(PpoBoM Bue. C 3TOM LENbI0 €€ HYKHO
CHayajla ymnopsaaouuTh (KimaccuduimpoBarb), a 3areM ¢GopManu3oBaTh (3aKOAUPOBATH) C HCIOJIB30BAaHUEM
KJ1accugukaropa.

Knaccudukanus — 310 pa3zieneHne MHOKECTBA OOBEKTOB Ha TIOJAMHOKECTBA 110 MX CXOJCTBY MJIH Pa3IMYHIO
B COOTBETCTBUHU C MPHUHATHIMU MeTojgamu. Knaccudukaius pukcupyer 3akOHOMEpHBIE CBA3M MEXIy KiaccaMu
00bekToB. [lon 00bEKTOM MOHKUMAaETCs 000 MpeaAMET, MPOLIECC, ABJIEHUE MATEPHUAIBHOTO UM HEMATepUaibHOIO
cBoiictBa. CucreMa kiaccu(UKanuy IMO3BOJSET CrPYNIHPOBATh OOBEKTHI U BBIACTUTH OMPEICIICHHBIE KIIACCHI,
KOTOpBIE OYIyT XapaKTeprU30BaThCS PSIIOM OOIINX CBOWCTB. TakuMm 00pa3oM, COBOKYITHOCTh ITPABHJII PACIIPEICIICHUS
00BEKTOB MHOYKECTBA HA MMOIMHOKECTBA HA3bIBAETCS CUCTEMOM Kilaccu(PUKaIIH.

CBOICTBO WM XapaKTepUCTHKa 00bEKTa KJIacCU(PUKAIIUN, KOTOPOE MO3BOJISIET YCTAHOBUTD €0 CXOJICTBO MIIH
paziuuue ¢ ApyruMu o0beKTaMu Kiaccu(UKaIiy, Ha3bIBaeTCs MPU3HAKOM Kiaccudukanuu. Hampumep, npuzHak
"poJib MIpeANpUITHSI-TIAPTHEPA B OTHOIIEHUHU JCATEIHHOCTH OOBEKTAa aBTOMATH3alMU'" TIO3BOJSET pa3/IeiiuTh BCE
OpeNnpusITHsl Ha JBE TPYMNbl (HA ABa MOAMHOXecTBa): "mocTaBmMKK" U "morpeOutenu". MHOXECTBO WU
MOJIMHO>KECTBO, 00BEANHSIONIEE YaCTh 0OBEKTOB KJIAaCCU(PHUKALUU 110 OJHOMY WJIM HECKOJBKUM IPU3HAKaM, HOCUT
Ha3BaHUE KJIACCH(PUKANMOHHON IPYNIIHPOBKH.

Krnaccugpukarop — 3T0 JOKYMEHT, C MOMOUIbI0 KOTOPOI'O OCYIIECTBISETCS (POpMali30BaHHOE ONMUCAHUE
uHpopmanuu B UC, coneprkaiieli HaMMeHOBaHUs O0OBEKTOB, HAMMEHOBAHHUS KJIAaCCU(PUKAIIMOHHBIX TPYMIIUPOBOK U
UX KOJIOBbIe 0003HaueHus [21].

[To cdepe meiicTBUS  BBIACNAIOT  CIACAYIONIME  BUABl  KIACCU(DUKATOPOB:  MEXKIAyHApOIHBIE,
oO1erocyapcTBeHHbIE (00IIECUCTEMHBIE), OTPACIIEBBIE U JIOKATBHBIE KIIACCU(DUKATOPHI.

MexnyHapoanble KiaccuuKaTopsl BXOAST B coctaB CHCTEMBbl MEXAYHAPOAHBIX HKOHOMHUYECKUX
crangaptoB (CMOC) u ob6s3aTenbHbI A5 epeaayr HHGOPMAITUH MEXIY OPTaHU3aIMIMH Pa3HbIX CTpaH MUPOBOTO
cooOmiecTna.

O6merocynapcTBeHHbIE (OOIIECUCTEMHBIE) KIacCU(UKATOPHI, 00sS3aTeNbHBI JJIsI OPTaHU3AIUU MPOIIECCOB
nepegaun U 00paboTku MHPOpPMAIMH MEXTYy YKOHOMUYECKUMHU CHCTEMaMH TOCYJapCTBEHHOT'O YPOBHSI BHYTpPH
CTpaHBI.

OtpacneBble KiIacCH(PUKATOPHI HCHONB3YIOT sl BBINOJHEHUS Tpoleayp o0paboTku uHPoOpMaIu u
nepesavyn ee MeX,Iy OpraHu3alrsIMU BHYTPU OTPACIIH.

JlokanbHble K1accu(UKATOPHl UCTIONB3YIOT B TIpeeNiaX OTACTbHBIX TPEIIPUITUHA.

Kaxnas cucrema kinaccupuKkaluy XapakTepU3yeTcs CIeIyoIUMU CBONCTBaAMHU:

L T'UOKOCTBIO CHUCTEMBI,
o €MKOCTBHKO CUCTCMBI,
L CTCIICHBIO 3aII0JTHCHHOCTHU CUCTCMBI.
I'ubkocTh cHCTEMBI — 3TO CIOCOOHOCTH JOMYCKAaTh BKIIIOYEHHWE HOBBIX IPHU3HAKOB, OOBEKTOB 0€3

paspylieHus CTpyKTyphl kiaccupukaropa. HeoOxoaumas ruOKoCTh onpeaenseTcs BpeMeHeM KU3HU CUCTEMBI.
EMKocTh cHCTeMBI — 3TO HaWOOJBIIEe KOTUIECTBO KIACCH(DUKAIMOHHBIX TPYNIUPOBOK, JOMyCKaeMoe B
JAaHHOU cUCTeMe KJIacCU(UKALINU.
CreneHb 3aMO0JTHEHHOCTH CHCTEMBI OTPECNACTCS KaK YacTHOE OT JeleHUs (aKTUYECKOTO KOJIUYECTBA
IPYNIUPOBOK Ha BEIMYMHY EMKOCTH CUCTEMBI.
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B Hacrosimiee BpeMs dyaie BCEro NMPHUMEHSIOTCS J1Ba THIA CHUCTEM KiacCH(UKalMU: uepapXuuecKas |
MHOT0ACTIEKTHAS.

[Tpu ucronp30BaHUM HEPAPXUIECKOTO METOIa KiIaccu(UKALUU TPOUCXOIUT "TTOCIeI0BaTEIbHOE pa3ieeHue
MHO)KECTBa OOBEKTOB Ha MOJYMHECHHBIC, 3aBUCHMbIC Kiaccuukaimonnpie rpynmnupoBku” [22]. Tlonyuaemas Ha
OCHOBE 3TOT0 Ipolecca KIacCU(PHUKAIMOHHAs CXeMa UMEET HMepapXHyecKylo CTPYKTypy. B Heil mepBoHaudanbHBIHI
00BeM KitaccuuIupyeMbIX 00bEKTOB pa30rBaeTCs Ha MOJMHOKECTBA 10 KAKOMY-JIH00 MIPU3HAKY U JETAIU3UPYETCS
HA  Kaxaoh cienyroomed  crymeHn — kinaccupukanmu.  O000meHHOe — M300paKeHHE  MepapXUUYeCKOM
KJIacCU(PMKAIIMOHHOM CXEeMBI IPEJICTaBICHO Ha puc. 9.1.
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Puc. 9.1. Hepapxuueckas KiacCU(pHUKAI[MOHHAS cXeMa

XapaKTepHBIMH OCOOCHHOCTSIMU HEPAPXUUECKON CHCTEMBI SIBISFOTCS:

° BO3MOXHOCTbH MCIIOJIb30BaHHA HEOTPAHUYCHHOI'O KOJIMYECTBA IIPU3HAKOB KJ'IB,CCI/I(I)I/IKB,HI/II/I;

o COTMOJYMHEHHOCTh  NPHU3HAKOB  KIacCH(UKAIMK, YTO  BHIpaXaeTcs pa30MEHHEM  KaxJOoh
KJIAaCCU(PUKAIIMOHHOW TPYNIUPOBKH, 00OpPa30BaHHON MO OJHOMY MPHU3HAKY, Ha MHOMXECTBO KJIACCH(PUKAIIMOHHBIX
TPYIIHPOBOK 10 HIDKECTOSIIEMY (ITOTdMHEHHOMY) TPU3HAKY.

Taxum 06pa3oM, KI1acCUPUKAIIMOHHBIE CXEMBI, TOCTPOSHHBIE Ha OCHOBE MEPAPXHUECKOTO MPUHIUIIA, UMEIOT
HEOrpPaHMUYEHHYIO0 EMKOCTb, BEIMYMHA KOTOPOM 3aBUCHUT OT TIyOMHBI KjIaccu(UKalUK (YUcia CTyHeHel JeeHHs ) U
KOJINYEeCTBA OOBEKTOB KiacCH(UKAIMU, KOTOPOE MOKHO PACIIOIOKUTh Ha KakAoW cryneHn. KommdecTBo ke
O00BEKTOB Ha KaXJOW CTYNMEHH KiIacCU(PUKALMKU ONpeAesieTcs OCHOBAaHMEM KoOJa, TO €CTh YHCIOM 3HAaKOB B
BbIOpaHHOM andasute koxa. (Hampumep, ecnu andaBut — qBy3HauyHbIE AECSITUYHBIE YUCIA, TO MOYKHO Ha OJHOM
ypoBHe pazmectuTh 100 00bekTOB). Bb100p HE0OX01MMOMN TITyOHHBI KJIacCu(UKALUN U CTPYKTYPBI KOJIa 3aBUCHUT OT
XapakTepa 00bEeKTOB KIIACCH(PHUKAINH U XapaKTepa 3ajad, Ui PeIIeHUs KOTOPBIX MpeHa3HaueH KIACCH(PHUKATOP.

ITpu mocTpoeHnu HepapXU4YecKOl CHUCTEMbI KJacCH(MKALMU CHayaja BBIJIENAETCS HEKOTOPOE MHOXECTBO
00BEKTOB, MOAJIEXKallee KIacCU(PUIMPOBAHUIO, JUIsI KOTOPOTO OIPENEISIOTCS IMOJIHOE MHOXKECTBO IPHU3HAKOB
KJacCu(UKAUU U HUX COMOJYMHEHHOCTh JPYT JPYTy, 3aTe€M IMPOU3BOAUTCS pa3OHMeHHe HCXOJHOTO MHOXKECTBa
00BEKTOB Ha KJIaCCH(PUKAIMOHHBIE TPYMITHPOBKA Ha KAXKIOH CTYIIEHU KIacCH(UKAITIH.

K nonoxurenbHbIM CTOPOHAM JJAHHOM CHUCTEMBI CIIEAyeT OTHECTH JIOTMYHOCTh, IPOCTOTY €€ MOCTPOCHHS U
yA00CTBO JIOTHYECKOMN U apuPpMeTHIecCKoil 00paboTKH.

Cepbe3HbIM  HEJOCTAaTKOM  HEpPapXMYecKoro  MeToJa  KIAcCU(pUKAIMH  SBISETCS  JKECTKOCTh
KkiaccuukannonHoi cxeMbl. OHa 00yCIIOBJIEHA 3apaHee yCTAaHOBJIICHHBIM BHIOOPOM MPU3HAKOB KJIACCU(PUKAIMH U
MOPSIKOM MX HUCMOJB30BAaHUS MO CTYIMEHSAM Kiaccuukanuud. ITO BeAeT K TOMY, YTO MpPU W3MEHEHMM COCTaBa
00BEKTOB KJacCH(UKAIINK, WX XapaKTEPUCTHK WJIM XapaKTepa PelIaeMbIX TPHU ITOMOIIM KiIacCHpHUKaTopa 3agad
TpeOyeTcst KopeHHas mepepadoTKa KIacCU(PUKAIIMOHHON cXeMbl. | HOKOCTh 3TOM CUCTEMbI 00ECTIEYMBAETCS TOIBKO
3a cYeT BBOJA OONBHION W30BITOYHOCTH B BETBSIX, YTO TNPHUBOTUT K CIa0OW 3allOIHEHHOCTH CTPYKTYPHI
kiaccugukaropa. ITostomy npu paspaboTke KiacCH(UKATOPOB CIEAYeT YUHUTHIBATH, YTO MEPAPXUUECKUI METO[
KJ1accu(uKauu 6osee MpeArnouYTUTENeH sl 00bEKTOB C OTHOCUTENIBHO CTA0OMIbHBIMU IPU3HAKAMH U [Tl pEIICHUS
CTaOMIIBHOTO KOMILJIEKCA 3a/1a4.

[Tpumepsl mpuMeHEHUs nepapxXudecKoi kiaaccudukanuu o0beKToB B KopropatuBHoit UC npuBeneHb! Ha puc
9.2 u 9.3. Hcnonb3oBaHHE MNPUBEAECHHBIX MOJEICH I03BOJIICT BBIMNOJHUTH KOJUPOBaHWE HWHGPOPMALUU O
COOTBETCTBYIOIINX 00BEKTaX, a TAKKE HCIIOIB30BaTh MPOIEAYPHI 0000IICHUS TpH 00pabOTKe JaHHBIX (MPU aHATN3E
3aTpar Ha 3apabO0THYIO IUIaTy — M0 MPUHAUIEKHOCTH pabOTHUKA K ONPEIEICHHON ciyx0e, Ipu aHaiu3e 3aTpaT Ha
IIPOU3BOJICTBO — IO TPYIINIaM MaTepUaJIOB: MO METaJLTy, 110 MOKYIHBIM KOMIUIEKTYIOIIUM U TIp.).
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Puc. 9.2. OpranuzanuoHHasi CTpyKTypa Moapa3AeieHus IPeANpUsITUsI-1IeXa OTIPY3KH

[MoTpebnaeMele
MATEPHANTEHELE PecyPCkL
I
Moxynuee JagasHHE Benomora-
MeTanner KOMITICETYEG- KOMILICETY RS- TENRHELRE
UTHE HTEIHA LIHE HETETHT METE PHATE
H  HepHue —  Peapcropsn H?;H?S““ H  XuMua
H  Ipernme - Koenenca- Txree H  Emenome
TOpH
He Ii -
| | pgté“agmo— | Muomw Trasemomes I CMASTHELR
MATEPHATE]
c - Jaxokpac-
H UTABEL H TpanzscTopR H uargﬁln?am
H  Iprmon — Mukpocxess - Tazex
H  MertRzm —M:":TPD' | Bamdt aror
Jark
EaensHaa
L EaHH H Cenpiorsn — &
e e A G
H Paspeme - Cmenonexna
Tpmteopaos: MonatcTeaHE
| erexno | E@ TORAPED
|| FaIIHTHEIR
CPeOCTER
Cn
A
Peaznnome-
H HHUeCKHE
I THA
— Tlnacmuaccs
CTpomTent-
H HEIE
MATOPHATE]
|| ¥maxopouHa
Tapa

Puc. 9.3. Knaccudukarop MaTepraibHBIX PECYPCOB I 00eCIICUeHHUs IPOU3BOICTRA

HCI[OCTaTKI/I, OTMCUYCHHEBIC B I/IepapXPI‘{eCKOfI CUCTCMC, OTCYTCTBYIOT B JPYI'UX CUCTEMAX, KOTOPBIC OTHOCATCA K KJIACCY
MHOTI'OAQCIICKTHBIX CUCTEM KHaCCI/I(bI/IKaHI/II/I

ACHEeKT — TOYKa 3peHUs Ha 00BEKT KiIacCU(UKAIMK, KOTOPBIM XapaKTEpHU3yeTCsl OJTHUM MU HECKOJIbKUMH
npu3HakaMu. MHOroacmeKTHasi CHCTeMa — JTO CHUCTEMa KJacCH(PHUKAIUU, KOTOpas MCIONB3YeT MapaielbHO
HECKOJIbKO HE3aBUCHMBIX MPU3HAKOB (aCMEKTOB) B KauyecTBE OCHOBaHUA kKiaccupukanuu. CylmecTByIOT JABa THIIA
MHOTOACTIEKTHBIX cHUCTeM: ¢aceTHass W JecKpunTopHas. dacer — 3TO acmeKT KiacCu(UKAINKU, KOTOPBIH
UCIIONIB3yeTCs Al 00pa30BaHUsl HE3aBHCHUMBIX KJIacCHU(UKAIIMOHHBIX T'PYNIHUPOBOK. JleCKpUNTOpP — KIIOYEBOE
CJIOBO, OTIPEIEIISAIONIee HEKOTOPOE MOHATHE, KOTOpoe (POPMHUPYET ONMHMCcaHNe O0BEKTA U TaeT MPUHAICKHOCTh ITOTO
o0BeKTa K KJlaccy, Tpyme u T.1I.

[Tox dhaceTHBIM METOIOM KIIacCU(UKALIMY TTOHUMAETCS "MapauieTIbHOe pa3ielieHue MHOXKeCTBa 00BEKTOB Ha
He3aBUCHMBIC Kiaaccuukaimonnsie rpynmupoBku’” [22]. Ilpu sTom Merome KiacCHbHUKAIMKM 3apaHee MKECTKOM
KIIAaCCU(PUKAMOHHON CXEMbl M KOHEUHBIX TPYNIUPOBOK HE co3maercs. PazpabareiBaeTcst JIHINb CUCTEMa TaOIHUIL
MPU3HAKOB  OOBEKTOB  KjacCHU(UKAIMU, HaszpiBaeMblx  (aceramu. [lpu  HEOOXOTUMOCTH  CO3JaHUS
KJIACCU(UKALMOHHON TPYIIIUPOBKHU VISl PEIICHUS KOHKPETHOW 3a/lad OCYIIECTBIIICTCS BBIOOpKA HEOOXOMMMBIX
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NPU3HAKOB U3 (aceToB M WX OOBEAMHEHHE B ONpEICNCHHON mocienaoBaTenbHOCTH. OOmuMi BUA (haceTHOM
KJIacCU(PMKAIIMOHHOM CXEeMBI IPEICTABIICH Ha puc. 9.4.
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Puc. 9.4. Cxema npu3HakoB ¢haceTHOH Ki1acCuPpUKaINN

BHYTpH (1)8.CCT3. S3HAYCHU IIPU3HAKOB MOI'YT MHPOCTO MHNCPEUYHUCIATHCA 110 HCKOTOPOMY IMOPAAKY HIA
00pa3oBBIBATH CIOKHYIO HEPAPXUUECKYIO CTPYKTYPY, €CIU CYIIECTBYET COMOIYMHEHHOCTh BBIJICJICHHBIX MPU3HAKOB.

K peuMyIuieCcTBam HaHHOﬁ CUCTEMBI CIICAYCT OTHECCTU 6OJ'IBH_IYIO C€MKOCTb CUCTEMbI U BBICOKYIO CTCIICHb
FI/I6KOCTI/I, ITOCKOJIBKY IIpU HCO6XOI[I/IMOCTI/I MOXXHO BBOAUTH OOINIOJHUTCIIBHBIC (baceTLI U U3MCHATH UX MECTO B
dopmyne. [Ipu m3MeHeHnMH xapakTepa 3aJad WIM XapaKTEPUCTUK OOBEKTOB KiaccH(UKAIMKU pa3padaThiBalOTCA
HOBBIE (haceThl WIN JIOTIOJIHSIOTCS HOBBIMHU MIPU3HAKAMH YK€ CYIIECTBYIOIHE (aceThl 6€3 KOPEHHON MepecTpoiiku
CTPYKTYPBI BCero kiaccuduxaropa.

K HEAOCTAaTKaM, XapaKTCPHBLIM IJIsd ﬂaHHOﬁ CHUCTCMbI, MOKHO OTHECTU CJIIOXHOCTb CTPYKTYPbBI U HU3KYIO
CTCIICHDb 3aII0JIHEHHOCTHU CUCTCMBI.

B COBPCMCHHBIX KJIaCCI/I(bI/IKaHI/IOHHI)IX CXeMax YaCcTo OJHOBPEMCHHO MCIIOJIB3YIOTCA o0a MeTroaa
KJ'IaCCI/I(bI/IKaI_[I/II/I. OTO CHWXKAET BIHUSHUE HEAOCTAaTKOB MCETOJ0B KJIaCCI/I(I)I/IKaHI/II/I U paclrupsaCeT BO3MOXKHOCTDH
UCTIOJIB30BaHUS KIIACCU(PHUKATOPOB B HH(POPMAITMOHHOM 00ECTICYCHUHN YIIPABIICHHS.

B xauectBe IMpuMepa HMCIOJIb30BaAHUSA KOM6I/IHI/IpOBaHHBIX CXEM KJ'IaCCI/I(l)I/IKaI_II/II/I B KOPIIOPAaTUBHBIX ncC
MOKHO IIPUBECTU CICAYIOIIYIO MOACIIb OITMCAaHUS NPOAYKIUH TPCAIPUATHUSA.

Ilpasuna knaccugpukayuu npodykuuu

[TpunsTa kinaccuuKaus BbITyCKaeMON NpPOAYKIUM IO cleayroueMy psny ypoBHell (Mepapxuueckas

KJ1accuduKarus):
. CEMEUCTBO MPOAYKTOB;
. rpyIa IpoayKTOB;
. cepus NPOAYKTOB.

Opnako 3Ta cucTeMa KiacCupUKaluy He 00ecreunBaeT UIeHTU(UKALINIO JIF0O0T0 BBITYCKaeMOr0 W3/1EIHs.
JUnist KaXXJ10M e AMHUIBI IPOTyKTa JOJDKHBI YKa3bIBaThCS cleaytomue arpulyThl (PaceTsl):

. KOJI CEpHH MPOIYKTA;
. KOH()UTYpaIMOHHBIE TApaMeTPhI;
. CBOICTBA.

Kox cepun npoaykra — angpaButHO-UHM(POBON KO/, OTHO3HAYHO UACHTU(DULIHUPYIOMUN OTAEIbHBII MPOITYKT.
Kondurypanuonnsie napameTrpsl — CBONCTBA, 3HAYEHUs KOTOPBIX MOTYT OBITh PAa3IUYHBIMU B 3aBHCUMOCTH OT
notpedHocTell monb3oBareneid. CBoicTBa — mpeonpeiesieHHbIe XapaKTEPUCTUKH OTIENbHBIX MPOAYKTOB, KOTOpPHIE
HE MOTYT MEHATHCS JJIS OJTHOTO U TOTO K€ MIPOJYKTA.

JlommycTrMble BapUaHThI 3alMCH KOJIa CEPUU /TSl pa3IMYHbIX MPOJIYKTOB MOKa3aHbl Ha puc. 9.5.

[Tpuznaku ¢acera "KoHdurypannonasle mapamerpsl”" Ui OJHOTO CeMecTBa NMPOJYKTOB INPHBEICHBI B
tabmuue 9.1.

PaccMoTpeHHBIE BbINIE CUCTEMbI KJIacCU(UKALUU XOPOIIO MPHUCIIOCOOJIEHBI Ui OpraHu3alllu IMOHMCKa C
LEeNbI0 TOCHeAyIoel Joruueckoi u apudmernyeckoil oOpaboTku nHpopmanuu Ha OBM, HO aHIIb YaCTHYHO
pelaroT MpodiieMy CoAepkKaTeIbHOTO MOUCKa HH(GOPMAIIMK IPU IPUHATHH YTIPABIEHUYECKUX PEILICHUMN.
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CemeRero Tpymma Cepen

Hazganme Kon Hazeaime | Kop Hazpasme Kon

Puc. 9.5. BapuaHThl 3armucu KoJla CEpUU NPOAYKTa (CEPhIM [IBETOM OTMEUEHBI HEUCIIOIb3yEMbIE 3JIEMEHTHI KOAa)

Tabmuua 9.1. [Ipusnaku dacera "Kondurypanuonusle napaMmeTpsl” A1l OZHOTO CEMENUCTBA MPOLYKTOB

IIpoaykrel 1 MoaupuKanun | XapaKTePUCTHKHU

O0mue nJs cemeiicTBa CnenuanbHble 1715 OTACJIBHBIX Mo el
Jlatumku pa3HocTy naBieHuit | e MckpoOe3omnacHoe HCIIOTHEHUE o IIpenensHo JIOITyCTUMOE pabouee
¢ B3pbIBO3AMIIEHHOE HCTIOIHEHUE H30BITOYHOE JaBJICHHE
JaTanku abcomotHoro | ¢ lcnonHenue 1o marepuanam o l3mMepsaeMslii mapamMeTp
JIaBJICHHUS, n36prTouroro | © KiMMaTHuecKoe HCIIOIHEHUE
JABJICHNS, paspexerus, | * [Ipenen nomyckaemMoil  OCHOBHOM
MOTPELTHOCTH
JIaBJICHUA-PA3PEKEHUS . .
e BepxHuil Ipeaet u3MepeHui
e Ko/ BEIXOIHOIO CUTHAIa
e CocTaB KOMIUIEKTA  MOHTaXHBIX
yacTen

Jlns Toucka ToKaszareled W JOKYMEHTOB IO Habopy CoJepKaTeldbHBIX MPU3HAKOB HCIIONB3YETCS
UH(GOPMAIIMOHHBI  S3BIK  JECKPUNTOPHOTO THUMA, KOTOPOW XapaKTePU3yeTCsl COBOKYMHOCTHIO TEPMHHOB
(meckpunTOopoB) M HAOOPOM OTHOIICHHN MEXTy TEPMUHAMH.

Copep:xanne TOKyMEHTOB WU TTOKa3aTeNeld MOKHO JOCTATOYHO MIOJTHO U TOYHO OTPA3UTh C MTOMOIIBIO CITUCKA
KITFOYEBBIX CJIOB — JIECKPHUIITOPOB. JIeCKPHIITOP — 3TO TEPMHH €CTECTBEHHOTO SI3bIKA (CJIIOBO HITH CIIOBOCOYETAHUE),
UCTIONIE3YEMBIN TIPU ONMCAHUU IOKYMEHTOB HIIM TIOKa3aTeNed, KOTOPhI NMEET CaMOCTOSTENbHBIN CMBICI M HEJIEIUM
0€3 U3MEHEHHsI CBOETO 3HAYCHHSI.

s Toro 4to0Bl 00€CIeYyuTh TOYHOCTh M OJHO3HAYHOCTH MOUCKA C MOMOIIBI0 JIECKPUITOPHOTO SI3BIKA,
HEOOXOJMMO TIPEBAPUTEIHHO OIPEICIIUTh BCE IOCTOSIHHBIE OTHOIICHUS MEXIYy TEPMHHAMHU: DPOJIOBHUJIOBBHIC,
OTHONICHUS] CHHOHUMHH, OMOHUMUU U MOJIUCEMHUH, a TAK)KE aCCOIMATUBHBIC OTHOIICHHSI.

Bce BhIZIeNIeHHBIE OTHOIICHUS SIBHO OIMCHIBAIOTCS B CHCTEMAaTHYECKOM CJIOBape MOHSATHH — Te3aypyce,
KOTOPBI pa3pabaThiBaeTcs C 1ETbI0 MPOBEICHUS UHACKCUPOBAHUS JOKYMEHTOB, MOKa3areneil 1 HHPOpPMAIIHOHHBIX
3aIrpoCoB.

KoaupoBaHnue TeXHUKO-I)KOHOMUYECKO HH(popManun

s monHOW (GopManu3anuu MHPOPMAIUH HEAOCTATOYHO MPOCTON KiIacCH(UKAIMH, TTOITOMY MPOBOIST
CIIEAYIONIYIO Tpoueaypy — komupoBanue. KogupoBanme — 3TO mpoliecc MPUCBOCHUST YCIOBHBIX 0003HAYCHUH
00BeKTaM U KJIacCU(UKAIMOHHBIM TPYTIIIaM MO0 COOTBETCTBYIONICH CUCTeME KoaupoBaHus. KomupoBanue peanu3yer
nepeBoi HH(pOpMaIiK, BHIPAKCHHON OIHOW CHCTEMOW 3HAKOB, B JPYTyI) CHUCTEMY, TO €CTh TEpPEBO]] 3allMCH Ha
€CTECTBEHHOM SI3bIKE B 3alUCh C IMOMOIIBI0 KOA0B. CHcTeMa KOAMPOBAHMS — 3TO COBOKYITHOCTH IPaBUII
0003HaUYeHHsI OOBEKTOB W TPYIITUPOBOK C MCHOJIb30oBaHUEM KoJ0B. Komx — 3T0 yciioBHOe 0003HaUYeHHE 0OHEKTOB
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WIN TPYIITUPOBOK B BUJIE 3HAKA WJIM TPYIIHI 3HAKOB B COOTBETCTBUM € MpUHATON cucteMoi. Kon Gaszupyercs Ha
OIpesielIeHHOM andaBuTe (HEKOTOPOE MHOXECTBO 3HAKOB). UMCIO 3HAKOB 3TOr0 MHOXKECTBA Ha3bIBAETCS
OCHOBaHMEM KoJia. Pa3nuyaror crneaytomue TUIb angaBuToB: IHU(PPOBOI, OYKBEHHBIH U CMEIIAHHBIM.

Kop xapakrepusyercs ClleqyIOIUMU TapaMeTpamu:

. JUTHHOM;

. OCHOBAaHHMEM KOIUPOBAHUS;

. CTPYKTYpO# KoJla, TOJ KOTOPOW IMOHWMAIOT pachpeielieHHe 3HAKOB IO TNpPHU3HAKaM M OOBEKTaM
KJIaCCH(UKAIIVH;

. CTCTICHPIO MH(OPMATHBHOCTH, PACCUUTHIBACMOW KaK YaCTHOE OT JICICHUS OOIIEro KOJIMYECTBA
MIPU3HAKOB Ha JJINHY KOAA;

. K03 (QUITUCHTOM N30BITOYHOCTH, KOTOPBIN OMPECIIIETCS KaK OTHONIEHHUE MAKCUMAJIbHOTO KOJTUYECTBa

00BEKTOB K (PAKTHUECKOMY KOJIMYECTBY OOBEKTOB.
K meTtonamM kogupoBaHus IPEABIBISIIOTCS ONPEIeICHHbBIC TPEOOBAHUS:

. KOJI JIOJDKEH OCYIIECTBIISITh UACHTH(DHUKAIMIO 00BbEKTa B MpejeiaX 3aJaHHOTO MHOXECTBa OOBEKTOB
KJIaCCH(UKAIIVH;

o KeNaTeJIbHO MPeyCMATPUBAThL HCIIOH30BAHUE B Ka4eCTBe an(aBuTa Koaa AeCATHYHBIX (P 1 OYKB;

. HEO00XO0MMO 00€eCIeYrBaTh M0 BO3MOXXHOCTA MHHHUMAJBHYIO JUIMHY KOJa M JIOCTaTOYHBIA pe3epB
HE3aHATBIX MO3UIUHI IS KOJUPOBAHUS HOBBIX 00BEKTOB 0€3 HAPYIICHHsI CTPYKTYPhI KJIACCU(PHUKATOPA.
Meroabsl KOAMPOBaHUST MOTYT HOCUTb CaMOCTOATENbHBIA XapakTep — PEruCTPAllMOHHBIE METO]IbI

KOJMPOBaHUS, WM OBITh OCHOBAHHBIMU Ha IPEBAPUTEIBHON KiacCu(UKAIMN 00BEKTOB — KiacCU(UKAITMOHHBIC
METO/1bl KOJUPOBAHUS.

Perucrpanmonnbie MeToAbl KOJMPOBAHUS OBIBAIOT IBYX BUJOB: MOPSAKOBBIA U CEPUIHHO-TIOPSIKOBBIN. B
IIEPBOM ClIy4ae KOJaMH cIIyXaT 4Hcia HaTypajibHoro paja. Kaxablil n3 o0beKToB Kilaccu(GhuuupyeMoro MHOXKECTBa
KOAUPYETCsI IIyTEM MPUCBOCHUS €MY TEKYIIETO MOPAIKOBOro HoMepa. JlaHHBINH METOA KOAUpPOBaHMs 00ecreurBacT
JIOBOJIBHO OOJBIIYIO JOJTOBEYHOCTh KiaccH(UKaTopa MPU HE3HAUYUTENIbHOW H30BITOYHOCTH KOJA. DTOT METOJ
obJyaaeT HauOOJNbINIEH TPOCTOTOM, UCTIOJIB3YET HanboJIee KOPOTKHUE KOJIbI U JIydIlle 00eCIeYnBaeT OJIHO3HAYHOCTh
Kax0ro oowvekra kinaccupukanuu. Kpome toro, oH obecrieunBaer Hanbosee MpocToe MPUCBOCHUE KOJOB HOBBIM
oOBeKTaM, MOSBISIONIMMCS B Ipoliecce BeneHus kinaccuduxaropa. CyllecTBEHHBIM HEJIOCTATKOM MOPSIKOBOTO
METO/1a KOJUPOBAHHUS SBIISETCS OTCYTCTBHE B KOJI€ KAKOH-JINOO KOHKPETHOW MH(OpMAIK O CBOMCTBAaX 00BEKTa, a
TaK)K€ CJIOKHOCTh MAIIMHHONH 00paboTku UHGPOpMAlUU IMpH MOJYYEHUH MWTOTOB IO TIpyIne OObEKTOB
KJIaccu(UKalUK ¢ OJIMHAKOBBIMU MTPU3HAKAMHU.

B cepuiiHO-IOpsAKOBOM METO/I€ KOAMPOBAHUS KOJAMH CIIyXaT 4Hcila HaTypajlbHOTO psijia C 3aKpeIIeHUEM
OTJENIBHBIX CEPHUM 3THX YMceN (MHTEPBAJIOB HATYypaJIbHOTO psijia) 32 00bEKTaMHU KiacCU(UKALUU C OJMHAKOBBIMU
npusHakamMu. B kaxmoil cepun, KpomMe KOJOB HMMEIOIIMXCS OOBEKTOB Kilaccu(UKaIMM, MpeaycMaTpUBaeTcs
OIPEAEIIEHHOE KOJIMYECTBO KOJIOB /ISl pE3€pBa.

Kaaccndukaumonnbie KoAbI HCIOIB3YIOT IS OTPaXXEHUS Ki1acCU(PUKAIMOHHBIX B3aUMOCBS3€il 00BEKTOB U
IPYNIHAPOBOK U MPUMEHSIOTCS B OCHOBHOM JUISl CJIOXHOM JIOTHYECKOH 00pabOTKH SKOHOMHMUYECKONH MH(pOpMAalLUU.
['pynny xiaccupuKaMoOHHBIX CUCTEM KOJUPOBAaHUS MOKHO Pa3/IeIUTh Ha JIBE MOATPYIIIBI B 3aBUCUMOCTH OT TOTO,
KaKkylo0 CHCTeMY KilacCH(UKAIUK HCHOJB3YIOT JJIS YHOPSJA0YEHUS OOBEKTOB: CHUCTEMbI IOCIEI0BATEIbHOTO
KOAMPOBAHUS U NMapalljieIbHOTO KOJAUPOBAHHUS.

IlocnenoBaresibHBbIe CHCTEMbI KOJAMPOBAHUS XapaKTEpU3YIOTCS TeM, 4YTO OHHM Oa3upyroTcs Ha
IpeBapUTeNbHON Kiaccupukanuu no uepapxuyeckoil cucreme. Kon obbekra kinaccuduxanuu oOpasyercs C
UCIIOJIb30BAaHUEM KOJOB TIOCJIE0BATENIbHO PACIIONOKEHHBIX MOJYUHEHHBIX TPYIIUPOBOK, MOJIYYEHHBIX IPH
UEPApXUUECKOM METO/€ KOIAUpoBaHUSA. B 3ToM ciayuyae KoJ HIDKECTOsILEed TPYNIHUPOBKU OOpasyercs IyTeM
J00aBJIEHUS] COOTBETCTBYIOIIETO KOJIMYECTBA Pa3psI0B K KOJIy BHIIIECTOSIIEH TPYIITUPOBKH.

IMapajuiesibHbIe CcHCTEMbI KOJUPOBAaHUS XapaKTEPU3YIOTCS TEM, 4YTO OHHU CTPOSATCS Ha OCHOBE
UCIIOJIb30BaHUs (paceTHOW CUCTEMBI KJIaCCHU(PUKAIMU U KOJIbI TPYIIIUPOBOK MO (acetaM GOpMHUPYIOTCS HE3aBUCHMO
JpyT OT JIpyra.

B napannenbHoii cucteme KoupoBaHHs BO3MOKHBI JIBa BapHaHTa 3alliCH KOJIOB 0OBEKTa:

1. Kaxxpiii acer u npusHak BHYTpH (paceTa UMEIOT CBOM KOJBI, KOTOPhIE BKJIIOUAIOTCS B COCTaB KOJa
o0BekTa. Takoi crmocod 3amucu YI[O6HO OPUMCHATH TOr a4, KOTrAa O0OBEKTEI XapaKTCpU3YHOTCA HCOANHAKOBbLIM Ha60pOM
npuzHakoB. [Ipu popmupoBannn Kojga Kakoro-nmudo 00bekTa 6epyTcs TOIBKO HEOOXOAMMBIC TIPU3HAKH.

2. Jlist ompenieniennst TPy 00BEKTOB BBIAEISICTCS (PUKCHPOBAHHBIN HAOOP MPU3HAKOB U YCTaHABIINBACTCS
CTaOUIBHBIN TOPSIIOK UX CIIE0BAHMS, TO €CTh YCTaHaBIUBacTCs (paceTHas popmysia. B aToM ciiydae He HaIO KaKablid
Pa3 yKa3bIBaTh, 3HAUYCHNUEC KAKOI'O U3 MPHU3HAKOB IMTPUBCACHO B OIIPCACICHHBIX paspaaax Koaa 00BEKTA.
[TapannenbHblii METOA KOAUPOBAHUS UMEET psijl penmyiecTs. K 1ocTonHCTBaM paccMaTpuBaeMoro MeToja

CJIEyeT OTHECTH TMOKOCTb CTPYKTYPBI KOJa, OOyCIOBICHHYIO HE3aBHCHMOCTHIO IMPU3HAKOB, U3 KOJOB KOTOPBIX
CTPOUTCS KOJ 00BbeKTa Kiaccupukanuu. MeToa Mo3BOJSET UCHOJIb30BATh MPU PEIIEHUH KOHKPETHBIX TEXHHMKO-
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HYKOHOMHYECKUX M COLHUAIBHBIX 33Jau KOJbl TOJBKO TEX MPU3HAKOB OOBEKTOB, KOTOPBIE HEOOXOAMMBI, UYTO JIAeT
BO3MOXKHOCTh pab0TaTh B KaXKJI0M OTJIEILHOM ClTydae ¢ KoJiaMu HeOob1I0M AnuHBbL. [Ipu 3TOM MeTo1e KOupOoBaHus
MOYKHO OCYUIECTBISATh TPYNIUPOBKY OOBEKTOB IO JHOOOMY COYETAaHHIO MpH3HAKOB. [lapamuienbHbll MeTox
KOJAMPOBAHUSI XOPOIIO MPUCIOCOOJIEH sl MallMHHOM 00paboTku uHbopManuu. [lo KOHKpEeTHOH KOAOBOIA
KOMOWHAIMK JIETKO Y3HaTh, HAOOPOM KaKHX XapaKTEPUCTHUK 00JIaaeT paccMaTpuBaeMblii 00bekT. [Ipu 3TOM M3
HEOOJIBIIIOT0 YHCIIa MPU3HAKOB MOXKHO 00pa30BaTh OOJIBIIOE YKCIO KOJIOBBIX KoMOMHanuii. Habop npusHakoB npu
HEOOXOIMMOCTH MOXKET JIETKO MOIOIHATHCS MPUCOSANHEHUEM KOJIa HOBOTO MPU3HAKA. DTO CBOMCTBO MApaIeILHOTO
METOJIa KOJUPOBAaHUS OCOOEHHO BAXKHO INPH PELIEHUU TEXHUKO-3KOHOMHMYECKHX 3aJ]lad, COCTaB KOTOPBIX YaCTO
MEHSETCS.

Haubonee cinoxHBIMH BONpPOCAMU, KOTOPbIE MPUXOIAUTCS peliaTh MpU pa3paboTke Kiaccu(puKaTopa,
SIBIISIFOTCS] BBIOOP METO0B KJIACCH(HKAIIMY U KOJUPOBAHUS U BBIOOP CUCTEMBI TPU3HAKOB Kiaccuukanuu. OCHOBOM
KJ1accu(puKaTopa I0JKHBI ObITh HanboJIee CyIIeCTBEHHbIE TPU3HAKU Ki1acCu(UKAIK, COOTBETCTBYIOILIUE XapaKTepy
pelaemMbIX ¢ TTOMOIIbI0 Kilaccudukaropa 3anad. [Ipy 3ToM gaHHBIe IPU3HAKK MOTYT OBITH MJIM COMOTYMHEHHBIMHU,
WM HECOMOAYMHEHHBIMU. [IpH comogurnHeHHBIX MpU3HaKax Kiaccu(UKaluyu U CTaOUILHOM KOMILIEKCE 3aad, JUIs
pemeHusl KOTOPBIX TpeJHa3Ha4eH KiIacCU(PUKATOp, IIeIecCO00pa3sHO HCIOIb30BATh HEPAPXUUECKUI METO.
KJIacCU(UKALMK, KOTOPBI MpeACTaBiseT co0OW MOCIeA0BaTeNbHOE pa3/ieJIeHHe MHOXKECTBa OOBEKTOB Ha
NOJYMHEHHbIE KJIaCCU(UKALMOHHBIE TPyNIUpPOBKHU. [Ipy HECOMOAYMHEHHBIX MpHU3HAKaX KiIaccU(UKALMU U IPU
0O0JIBIION TMHAMUYHOCTH PElIaeMbIX 3a/1a4 11e7IeCO00pa3HO UCTIOIb30BaTh (PAaCeTHBIN METO KiIaccu(UKaIIH.

BaxHBIM BOIIPOCOM SIBIISIETCSI TAKK€ MPABUIIBHBIA BBIOOP MMOCIIEAOBATENIFHOCTH UCTIOIB30BAHUS TPH3HAKOB
KJIacCHU(UKALIUU TI0 CTYIEHAM Kaccu(PHUKAIUH PU HepapXudeckoM MeToje Kiaccudukanuu. Kpurepuem npu s3Tom
SIBIISICTCS CTAaTUCTHKA 3aIPOCOB K KiacCH(UKATOPy. B COOTBETCTBHM € I3THM KPUTEPHEM Ha BEPXHUX CTYIICHSX
KJacCU(pUKalMU B KiIaccU(UKATOpPE IOJHKHBI HMCIIOJNB30BAThCS MPHU3HAKU, K KOTOPHIM OyayT Haumbolee yacTble
3anpocsl. [1o 3ToM ke MpuunHe Ha BEPXHUX CTYIEHAX KilacCU(UKAIMU BHIOMPAIOT HAaUMEHBIIIEE OCHOBAHUE KO/A.

Jlekuus 16. Cucrema J0KyMeHTAIlUU M MOJeJTMPOBAHUE TAHHBIX

IHonsiTe YHUPUIUPOBAHHOM CUCTEMbI JOKYMEHTALMH

OCHOBHOW KOMIIOHEHTOM BHEMalIUHHOTO UHpopMarmoHHoro obecrneyenuss HC sBhsieTcss cuctema
JIOKyMEHTAIlM!, IPUMEHsIeMasi B TIPOLIeCcCe YIPaBICHUS IKOHOMHUYECKUM 00BheKTOM. [1o JoKyMeHTOM TOHUMAaETCs
ONpeNieJIeHHass COBOKYITHOCTh CBEJEHUW, WCIONb3yeMasi IMpPU PEIIEHHMH TEXHUKO-3KOHOMHUYECKHX 3ajad,
pacrojoKeHHasi Ha MaTepHalbHOM HOCUTEIIE B COOTBETCTBUU C YCTAaHOBIEHHOU (hOpMOIA.

Cucrema MJOKyMEHTAIlMM — 3TO COBOKYIIHOCTh B3aUMOCBSI3aHHBIX (DOPM JOKYMEHTOB, PETYJISPHO
HCIIOJIb3YEMBIX B TIPOIIECCE YIPABICHUS IKOHOMHYECKUM OOBEKTOM. OTIUYUTEIBHOW OCOOEHHOCTBHIO CHCTEMBI
SKOHOMHYECKOH TOKYMEHTAIIUHU SBIIsIeTCS O0JbIIoe pa3Ho00pas3re BHUIOB JOKYMEHTOB.

CymecTBytonme CUCTEMBI JOKYMEHTAIlUU, XapaKTepHbIE Id HeaBToMaTtu3upoBaHHBIX MC, ormuuarorcs
OOJBIIMM KOJHYECTBOM pa3HbIX THIOB (OpPM JOKYMEHTOB, OOJBIIMM OOBEMOM MOTOKOB JOKYMEHTOB U HX
3alyTaHHOCTHIO, TyOIMpoBaHreM HHPOPMAIIMH B JOKyMEHTaX B padoT Mo X 00pabOTKe U, KaK CIEJCTBUE, HU3KON
JIOCTOBEPHOCTBIO TONYyYaeMBIX Pe3yJbTaToOB. [ TOrO YTOOBI YMPOCTUTH CHUCTEMY JOKYMEHTAIIUHU, WCIIONB3YIOT
CleyIoIIMe JBa MOaX0a:

. NpoBe/icHHe YHU(PHUKAIIMK U CTaHIapTU3AlUH JTOKYMEHTOB,
. BBe/JICHUE 0e30yMaKHOI TEXHOJOTHH, OCHOBAaHHOI Ha HCIOJb30BAHMU JICKTPOHHBIX JTOKYMECHTOB M

HOBBIX MH()OPMAIIMOHHBIX TEXHOJIOTHI UX 00paOOTKH.

VYHudukanus IT0KyMEHTOB BBINOJHSAETCS MyTeM BBEICHHS €AMHBIX (opM TOKyMeHTOB. Takum oOpazom,
BBOJIUTCSl €JMHOOOpa3ne B HAUMEHOBAaHUS IIOKa3zaTelied, €IMHUIl MU3MEPEHHs W TEPMHHOB, B PE3yJibTaTe Yero
NoJTydaeTcsl yHU(ULIMPOBAHHAS CUCTEMA TOKYMEHTALIUH.

YuuduuupoBanHas cucrema gokymeHtaiuu (YCJ) — 53T0 paluoOHaNbHO OPraHM30BAaHHBIN KOMILIEKC
B3aMMOCBS3aHHBIX JOKYMEHTOB, KOTOPBIA OTBEYAET €UHBIM MpaBUJIaM U TPEOOBAHUIM U COAEPKUT MH(DOpMaIHIo,
HEOOXOIMMYIO JUIS yIPaBJICHUS HEKOTOPHIM AIKOHOMHUYECKUM 00BbeKTOM. [10 ypoBHSM ynpaBieHus, OHU JeIATCS Ha
MEXXOTPACIEBbIE CUCTEMBI JOKYMEHTAllMH, OTPACJIEBBIE M CUCTEMbl JOKYMEHTAllUW JIOKAIBHOTO YpPOBHS, T. €.
o0s13aTesIbHbIE AJIS KCIIOJIb30BaHMs B paMKax MPEeANPUITUN U OpraHu3alni.

JIro60i Tun YCJI 1oimKeH yioBIETBOPATH CIACIYIOIIUM TPeOOBAHUAM:

. JTOKYyMEHTHI, BXogsmue B coctaB YCJI, ZOMKHBI pa3pabaThiBaThCs C y4ETOM HMX HCIIONB30BAHHS B
cucTeMe B3auMocBsa3aHHbIX DMC;
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. YCJ nomxkHa cofepkaTh MOJIHYI0 HHYOpMALNIO, HEOOXOAUMYIO sl ONTHMAIBHOTO YIPAaBICHHUS TEM
00BEKTOM, JUIT KOTOPOTO pa3padaThIBACTCS 3Ta CHCTEMA;
VC]I nomkHa OBITH OPHEHTHPOBAHA HAa UCTIOI30BAHNE CPEICTB BBIYUCIUTENBHON TEXHUKH JUT cOopa,
00paboTKH 1 nepeaayn HHPpOpMaIHm;
YCA nomxHa obecrieunts nHOpMAUOHHYI0 coBMecTUMOCTh DVC pa3nnvHbIX ypOBHEH;

. BCE JOKYMEHTBI, BXOISIIUE B cOCTaB paspabareiBaeMoil YCJ/, 1 Bce PEKBU3HUTBHI-IIPU3HAKHA B HUX
JOJDKHBL  OBITh  3aKOJMPOBAaHBl C  HCIOJIB30BAHUEM MEXKIYHApOIHBIX, OOLIECHUCTEMHBIX WM JIOKaJbHBIX

KJIacCU(UKATOPOB.

BuyrpuMammnaHoe nHpopMannoHHoe obecneyeHune

BaytpuMammaHoe wHGOpPMAIMOHHOE OOECIeYeHHEe BKIIIOYAEeT MakeThl (dKpaHHBIC (OpPMBI) sl BBOJAA
MEPBUYHBIX JNaHHBIX B OBM unm BbIBoJa pe3ysbTaTHOW WHGPOPMAIUU, U CTPYKTYPhI MH(POPMAITMOHHON Oa3bl:
BXOJIHBIX, BBIXOJHBIX (hailyIoB, O0a3bl JaAHHBIX.

HpoeRTnpOBaHue IKPAHHBIX (l)OpM JJNIEKTPOHHBIX TOKYMEHTOB

[Tox »mekTpoHHBIMH (OpMaMHU JOKYMEHTOB IOHUMAeTCS HE HW300paKeHHE OyMa)KHOTO JOKYMEHTa, a
M3HAYaJIbHO DJIEKTPOHHAs (0e30yMa)kHasi) TEXHOJOTusl paboThl; OHA MpEIoaraeT MosBiIeHHe OyMakHON (OpPMBI
TOJIKO B KaUECTBE TBEPOW KOITUHU JOKYMEHTA.

DnexTpoHHas popma qokymenTa (/1) — 3To cTpaHHIIa ¢ MyCTHIMU MOJSIMH, OCTABJICHHBIMU JIJISI 3aII0THEHUS
noJib3oBareeM. @OpMbI MOTYT JIOMYCKATh PA3IMIHBINA THUI BXOTHOW HHPOPMAITIH U COJIEPKATh KOMaHTHbIC KHOIIKH,
NEPEKITFOYATEIH, BHITIAIAI0IIIE MEHEO MJTH CITUCKH JUTS BEIOOpA.

Coznmanne (opM DIIGKTPOHHBIX JOKYMEHTOB TpeOyeT WCIOIb30BaHUS CIICIUAIBHOTO IMPOTPAMMHOIO
obecrieuenus. Ha puc. 9.6 npuBeneHbl OCHOBHBIC THIIOBBIC AJIEMEHTHI 3JICKTPOHHOTO JIOKYMEHTA, UCIOJIh30BAHUE
KOTOPBIX TPEYCMOTPEHO B OOJIBITUHCTBE MPOTPAMM aBTOMATH3AIIMU TIPOSKTUPOBAHUS JICKTPOHHBIX JJOKYMEHTOB.
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Puc. 9.6. DneMeHTHI 3JIEKTPOHHOTO JOKYMEHTa

K HemocTaTkaM 3JI€KTPOHHBIX IOKYMEHTOB MOYKHO OTHECTH HEITOJHYIO FOPUINYECKYI0 IPOpPabOTKy IpoIiecca
WX YTBEPKICHUS WU TIOITUCAHMUSI.

TexHonorust 00pabOTKM SJIEKTPOHHBIX JOKYMEHTOB TpeOyeT HCIIOJIb30BaHMs CIEHHUATIN3UPOBAHHOTO
MPOrPaMMHOTO 00ECTIEUeHUs — TPOTPaAMM YTIPABICHHS JOKYMEHTOOO0POTOM, KOTOPHIE 3a4acTyI0 BCTPAHBAIOTCS B
kopriopatuBHbie MC.

IIpoexTupoBanue (opM 3IEKTPOHHBIX JOKYMEHTOB, T.€. CO3JaHUE IMa0ioHAa (OPMBI C TOMOIIBIO
MIPOrpaMMHOTO 00ecTieueHUs MPOEKTUPOBaHUS (POPM, OOBIYHO BKIIFOYAET B CEOSI BHIMOTHEHUE CIICTYIONINX II1aroB:
Co31aHUuEe CTPYKTYPbI 3}1 — IOAIOTOBKAa BHCHIHCTO BHJAa C IIOMOIIBIO Fpa(l)I/IquKI/IX CpCACTB
OPOCKTUPOBAHUS;
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. onpeaenenue coaep:xkanus gopmsl I/, T.e. BEIOOp cr10c0OOB, KOTOPHIMH OyIyT 3amONHATHCS MOJIS.
ITonst MoTyT OBITH 3aIOTHEHBI BPYYHYIO HJIM MTOCPEICTBOM BhIOOpA 3HAYCHUH M3 KAKOTO-JIHOO CIHCKA, MEHIO, 0a3bl
JIAHHBIX;

. onpeaeieHUs] MePeYHs] MAKETOB JKPaHHbIX (OpPM — M0 KaXAOH 3ajgaye MPOEKTHPOBIIUK

AHAJIIU3UPYCT "HOCTaHOBKyn Ka)I(I[OI;'I 3aJa4u, B KOTOpOI‘/'I MPUBOAATCA NEPCUHU UCIIOJIB3YyCMbIX BXOJHBIX JOKYMCHTOB C
OTIEpaTHBHOMN ¥ IMOCTOSTHHON MH(pOpMAaIFel U TOKyMEHTOB C Pe3yIbTaTHOH HH(OpMaIHeii;
o ornpeaecicHue COACPKaAaHUA MAKETOB — BBIIIOJIHACTCA Ha OCHOBE aHallu3a COCTaBa PEKBU3HUTOB

INEPBUYHBIX JOKYMCHTOB C IMOCTOSIHHOM U OHepaTHBHOﬁ I/IH(bOpMaIII/IeI\/'I " pE3yJIbTATHBIX JOKYMCHTOB.

Pabora 3akaHuuBaeTCs NpOrpaMMUpPOBAHUEM Pa3pabOTaHHBIX MAKETOB 3KPaHHBIX (POPM U UX anpodanuei.

NudopmanuonHas 6a3a u ciocodbI ee OpraHnu3anuu

OCHOBHOM YacThIO0 BHYTPUMAITHHHOTO MH()OPMAIIMOHHOTO o0ecrieueHus sBisieTcsi nHopMaonHas 6asa.
Nudopmannonnas 6a3a (M1b) — 3T0 COBOKYITHOCTb JaHHBIX, OPraHM30BAHHAS OIIPEJIEIEHHBIM CIOCOOOM M XpaHUMast
B MMaMSTH BBIYMCIUTEIBHON CUCTEMBI B BHJIE (DaiiIoB, ¢ TOMOIIBIO KOTOPBIX yIOBIETBOPSIOTCS WH(OPMAIIMOHHBIE
HOTPeOHOCTH YIPABICHYECKHUX IPOLIECCOB U PEIIaeMbIX 3a/1ay.

Bcee daitner Ub MOXHO K1accupHUIMPOBATH MO CIEAYIONIMM IPU3HAKAM:

o 1o 3Tanam oopadoTKu (BXomHbIE, 0a30BbIe, pe3yIbTaTHEIE);

. MO0 TUMY HOCUTeNs (Ha MPOMEKYTOUHBIX HOCHUTENAX — THOKWX MArHUTHBIX AMCKAX W MarHUTHBIX
JIEHTaX ¥ Ha OCHOBHBIX HOCUTENSIX — JKECTKUX MAarHUTHBIX AUCKAaX, MArHUTOONITHYECKHUX AUCKAX U Jp.);

. no cocraBy uHpopmamuu (daiinel ¢ omeparuBHON wuHpOpMammed W (Gaiibl C TOCTOSHHOM
nHpOpMAaIei);

) 10 HA3HAYEHUIO (TI0 TUTTY (PYHKIMOHAIBHBIX MTOJICHCTEM);

. 10 THIY JIOTHYECKOW opraHu3anmuu ((paiyibl ¢ JTUHEWHOW U HMEPapXUUYCCKOW CTPYKTYpPOW 3aIlvCH,
PENALNMOHHbIE, TAOTUYHEIE);

o no cnocody ¢uzmyeckoii opranm3amum (Qailmel ¢ MOCIEAOBATENHFHBIM, WHACKCHBIM U TPSIMBIM

CIocoO0OM JIOCTyIIa).

Bxoanble Qailnbpl co3gaoTcs ¢ MEPBUYHBIX JOKYMEHTOB JJIsl BBOJA JaHHBIX MM OOHOBJIEHHS 0a30BbIX
¢aiinos.

@aiinpl ¢ pe3yJabTATHOM MH(OPMaNMeld IpeIHa3HA4YaroTCs JUIsl BBIBOJA €€ Ha Ie4aTh WIM NEpeJadd 110
KaHajaM CBSI3U U HE MOJIEXKAT JOJITOBPEMEHHOMY XPAHEHHUIO.

K uucny 6a3oBbIX (aiijioB, XpaHAIMXCs B HHPOPMALMOHHOW 0asze, OTHOCAT OCHOBHBIE, pabouue,
IPOMEXKYTOUHBIE, CITy’KEOHbIE U apXUBHbIE (Pailibl.

OcHoBHbBIC (alliIbl TOJDKHBI UMETh OJHOPOAHYIO CTPYKTYpY 3allUC€l M MOTYT COAEpXKaTb 3aIlliCU C
ONEpaTUBHOM U YCJIOBHO-NIOCTOSIHHOM MH@opMalueil. OnepaTtuBHbie (aifabl MOTYT co3aBaThCsl Ha 0a3e OAHOIO
WIN HECKOJIbKUX BXOJHBIX (DaiijioB M OoTpakaTb MH(OPMAIMIO OJHOTO WJIM HECKOJBKUX MEPBUYHBIX JOKYMEHTOB.
daiibl ¢ yCJIOBHO-NIOCTOSIHHOM MHGopManMeil MOTyT coiepXkaTh CIPaBOYHYIO, PaCLEHOYHYIO0, TaOIUYHYIO U
npyrue BUbl nHGOpMalKY, U3MEHSIOLIeca B TeueHne rofa He Oosiee ueM Ha 40%, a cieqoBaTesbHO, UMEIOIIUE
K03 puimeHT cTrabuinbHOCTH HEe MeHee 0,6.

Daiisiel co cipaBOYHOM HH(OpPMaNHeH JOJKHBI OTPAKaTh BCE XapaKTEPUCTUKH DJIEMEHTOB MaTEPUAIILHOTO
IIPOM3BOJICTBA (MaTepHalibl, ChIpbe, OCHOBHBIE (DOHABI, TPYIOBbIE pecypchl U T.n.). Kak mpaBuio, cripaBOYHUKU
coJiepkaT MH(POPMAIUIO KJIACCU(PUKATOPOB U JIOMOJHUTENbHBIE CBECHUA 00 3rmeMeHTax MatepuanbHol cdepsl,
Hanpumep o 1eHax. HopmatuBHo-paciieHouHbIe (haltiibl TOJKHBI COAEPKaTh JaHHbBIE 0 HOPMAax pacxoja U paclieHKax
Ha BBINIOJHEHME omnepauuil U yciyr. TaGauunble ¢ailiiel comepkaT cBeleHHs 00 3KOHOMUYECKHUX TOKa3aTelsx,
CUMTAIOIIUXCS] TTOCTOSSHHBIMU B TE€YEHHUE JUIMTEILHOTO BPEMEHM (HalpuMep, MPOLEHT YyJep>KaHUs, OTUYUCICHUS U
np.). [TnanoBsle (aiiasl comepkar MIaHOBbIE MOKA3aTeIH, XPAaHIINECs BECh IUIAHOBBIIN MEPHUOI.

PaGoumne ¢aiiabl co3naroTcs A pelieHuss KOHKPETHBIX 3a7a4 Ha 0a3e OCHOBHBIX (DaiijIOB yTeM BBIOOPKH
4acTH UH(OPMAIMH U3 HECKOJIBKUX OCHOBHBIX (DAIJIOB C LIEJIbI0 COKPALIEHUsI BpeMEHN 00pabOTKH JaHHbIX.

IIpomexyTounble ¢aijibl OTINYAIOTCS OT pabouux QaillioB TeMm, YTO OHM O0pa3yloTcs B pe3yJbTaTe
pELIEeHUs] SKOHOMMUYECKUX 3a7a4, IOJBEPTalOTCsS XPAaHEHUIO C LIEJIbI0 JAIbHEUIIEr0 UCIIOIb30BaHUs Ul PELICHUS
JIpyrux 3afad. ITU Qailsibl, Tak ke Kak U padouue (aiipl, IpU BHICOKON YacToTe 0OpalieHnit MOTYT OBITh TaKXke
nepeBe/IeHbl B KATErOpUI0 OCHOBHBIX (DaiiyioB.

CayxeOHble (ailibl TpeIHA3HAYAIOTCS I YCKOpPEHHUs TOHMCKa HMH(opManuu B OCHOBHBIX (aitnax u
BKJIIOYAIOT B ce0s CIIPaBOYHHKH, WHACKCHBIE (hailyIbl U KaTaJloTH.

ApxuBHBI€e (palIbI COEPKAT PETPOCIICKTUBHBIE JAHHBIE U3 OCHOBHBIX (DAiJIOB, KOTOPBIC HCTIOIB3YIOTCS JIsI
pELICHNs aHATUTUYECKUX, HAaIPUMEp IPOTHO3HBIX, 3a/1a4. APXUBHBIE JaHHBIE MOTYT TAaK)XX€ MCIOJIb30BaThCS IS
BOCCTaHOBJICHUS HH(DOPMAITMOHHOM 0a3bl IIPH pa3pyIICHUSX.

Opranuzanus xpaneHus QpaiiaoB B ”HGOPMALMOHHON 0a3e T0JKHA OTBEYATh CICAYIONUIMM TPEOOBAHUSIM:

. MIOJTHOTA XpaHUMOW WHGOPMAIMKM IS BBHITIOJHEHUS BceX (QYHKIUNA VIPaBICHUS W PEIICHUS

OKOHOMMUYCCKHUX 3a1a4,
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. IEJIOCTHOCTh XPaHUMON HH(POPMAITUH, T. €. 00CCICUCHUE HEMPOTUBOPCUYMBOCTH JAHHBIX MPU BBOJE
undopmaiuu B Ub;

. CBOCBPEMEHHOCTh U OJIHOBPEMEHHOCTh OOHOBIICHHS TAHHBIX BO BCEX KOTMUSX JIAHHBIX;

. TMOKOCTh CHCTEMBI, T.€. aanTUPyeMOCTh B K M3MEHSIOINUMCS HHPOPMAITHOHHBIM TOTPEOHOCTSIM;

. peann3yeMoCTh CUCTEMBI, 00ecIieunBaroIas TpeOyeMyro CTeeHb CI0KHOCTH CTPYKTYphI Ub;

. peneBanTHOCTh UMb, 101 KOTOPO# Moapa3yMeBaeTCss CIOCOOHOCTh CHCTEMbI OCYHIECTBISTh MOUCK H
BbIaBaTh HH(POPMAIIHIO, TOYHO COOTBETCTBYIOIIYIO 3aPOCaM MoJIb30BaTENEH;

. yIo0CTBO S3BIKOBOTO HHTEP(eiica, mo3BosioIiee ObIcTpo GopMyarpoBaTh 3amnpoc k Ub;

. pasrpaHMYeHHE TpaB IOCTYINa, T.C. OMpPEACICHHE JUIA KaKIOTO MOJIb30BATENs TOCTYIIHBIX THIIOB

3amuceit, mosiei, GpaitoB 1 BUAOB ONEpariiii Hal HUMHU.

CymiectByloT cneayronme cnocodbl  opranu3anuu  HWB:  COBOKYNMHOCTh  JOKANbHBIX  (paiisios,
MNOJJICPKUBAEMBIX (DYHKIIMOHAIBHBIMU MMAKeTaMU MPUKIAJAHBIX MPOrpaMM, M HHTErpUpoBaHHas 0a3a JaHHBIX,
OCHOBBIBAIOIIASACS HA HCMOJIb30BAHUM YHUBEPCAIBHBIX IMPOIPAMMHBIX CPEACTB 3arpy3KH, XpaHECHHS, MOUCKA U
BEJICHUS JIAHHBIX, T.€. CUCTeMbI ynpaBieHus 6azamu nqanubix (CYB/).

JlokanbHble (aiiel BCIEACTBUE CIENMATU3ANUMN CTPYKTYPBI JAHHBIX TOM 3a7add OOCCICUHMBAIOT, KaK
npaBuiio, Oosiee ObICTpoe Bpemsi 00paOOTKM AaHHbIX. OJHAKO HENOCTATKU OPraHU3alliy JIOKAaJbHBIX (HhailiioB,
CBS3aHHBIE C OONBIIMM JyOJIMPOBAHMEM JIaHHBIX B HWH(POPMAIIMOHHON CHCTEME W, KaK CICICTBHE,
HECOIJIACOBAHHOCTHIO JIaHHBIX B pPa3HbIX MPHIOXKEHUAX, a TaKKe HErHOKOCThIO JOCTyna K HH(pOpMaIHH,
MIEPEKPHIBAIOT YKA3aHHBIC MPEUMyIecTBa. [[103TOMY opraHu3aiusl JIOKATBHBIX (aIOB MOKET MPUMEHSTHCS TOJIBKO
B CICLHMAIU3UPOBAHHBIX TMPUIOKEHUSIX, TPEOYIOIUX OUYEHb BBICOKOM CKOPOCTH pEaKIUu IpH HMIIOpTE
HEOOXOAUMBIX JaHHBIX.

HNurterpupoBannas Ub, 1.e. 6a3a gansabix (bJ]) — 3TO0 COBOKYMHOCTh B3aMMOCBS3aHHBIX, XPAHSIIIHUXCS
BMECTE JIAHHBIX MPU TAaKOW MUHUMAJIbHOW M30BITOYHOCTH, KOTOpAsl JOMYCKAeT UX HCIOJIb30BAaHUE ONTUMAIbHBIM
00pa3oM 151 MHOXKECTBA MPUITOKEHHH.

LenTpanu3anus ynpasieHus qaHHBIMU ¢ romomnisio CYBJ] obecnieunBaeT COBMECTHMOCTh 3THX JIaHHBIX,
YMEHbBIIIEHNE CUHTAKCUYECKOW M CEMaHTUYECKON H30BITOUHOCTHU, COOTBETCTBUE JAHHBIX PEAbHOMY COCTOSHUIO
00beKTa, paslelieHue XPaHEHHsS] JAaHHBIX MEXJy TO0JIb30BaTEISIMU M BO3MOXKHOCTh IOJKIIFOUCHUSI HOBBIX
nonb3oBarenei. Ho nenTpanuzanus yrnpaBieHus U MHTErpaus JaHHBIX TPUBOIAT K TPoOJIeMaM JIpYroro Xapakrepa:
HEOOXOAMMOCTH YCUJICHHUS KOHTPOJS BBOAUMBIX JTaHHBIX, HEOOXOJUMOCTH OOECIEUYEHHS COTJIAIICHUS] MEXITY
IIOJIb30BATENSAMH 10 IIOBOJLY COCTaBA U CTPYKTYPbI JaHHBIX, pa3rpaHUUYCHHUS] JOCTYIIA U CEKPETHOCTH JTaHHBIX.

OcHoBHBIMU criocobamu opranu3ainuu bJl sBISIOTCS co3/1aHNne IIEHTPATM30BaHHBIX U pactpenerneHHbix b1,
OcHOBHBIM KpHUTepueM BbIOOpa crmocoba opranmzanuu Wb sBrnsercs AOCTH)KEHHE MUHUMAIBHBIX TPYAOBBIX U
CTOMMOCTHBIX 3aTpaT Ha MPOEKTUpOBaHue CTPYKTypsl VB, mporpammHoro obecrieueHus CUCTEMbI BeJeHUs (pailyios,
a TaKkKe Ha nepernpoekrupoBanue Vb mpyu BOSHUKHOBEHMH HOBBIX 3a/1a4.

MonenpoBaHue JaHHBIX

OpnHOl M3 OCHOBHBIX 4YacTe MH(OPMAIMOHHOIO obecreyeHUs sBIseTCs MHPopMannoHHas 0a3a. Kak
ObUI0 OMpeesieHo BhIle (CM. Jekiuio 9), undopmarronHas 6a3a (Mb) npeacrasiser co60i COBOKYIHOCTh IaHHBIX,
OpraHW30BaHHAsI ONPEACICHHBIM CIIOCOOOM M XpaHUMasi B MAMSITH BBIYHUCIHTEIBHON CHCTEMBI B BHIE (DailiioB, C
MOMOIIBIO KOTOPBIX yIOBJIETBOPSIIOTCS MHPOPMALMOHHBIE MTOTPEOHOCTH YIPABICHYECKUX MPOLIECCOB U PEIIAEMBIX
3anay. Pa3paborka B/l BbImonHseTCs ¢ MOMOIIBbIO MoJenupoBaHMs JaHHBIX. Lleqib MogeMpoBaHHsI JaHHBIX
coCTOUT B oOecniedeHnn pazpadbotunka MC koHIenTyaabHON cxeMol 0a3bl JaHHBIX B (popMe OJHOM MOAETH WIIH
HECKOJBKHX JIOKAJIbHBIX MOJIENIeH, KOTOPhIE OTHOCUTEILHO JIETKO MOTYT OBITh OTOOpa)KEHHI B JIFOOYIO cucTeMy 0a3
naHHbIX. Hanbosee pacripocTpaHEeHHBIM €pPeICTBOM MOJAeTUPOBAHMSA JAHHBIX SBISIOTCS AMArPaMMBbl "' CYIIHOCTh-
cBs3b" (ERD). C momompio ERD ocymectBisieTcst neranuzamnus Hakonutenen Janasix DFD — quarpaMMel, a Takke
JOKYMEHTHUPYIOTCS UH(OpPMAIIMOHHBIE aCHEKThl OM3HEC-CUCTEMBI, BKJIIOYas WICHTU(UKALUIO OOBEKTOB, BAXKHBIX
JUISL TIpeIMETHOM 007acTH (CyIIHOCTEN), CBOMCTB 3TUX OOBEKTOB (aTpUOYTOB) U UX CBA3EH C APYTUMU OOBEKTaMH
(oTHOIIEHU).

ba3osbie nousitust ERD

Cymnaocts (Entity) — MHOKECTBO 3K3EMILIAPOB PeaabHBIX MIIH aOCTPaKTHBIX 00BEKTOB (JI0/IEH, COOBITHH,
COCTOSIHUH, UACH, IPEIMETOB U Jp.), 00JaJAIONINX OOIIMMH aTpUOyTaMH MM XapaKkTepucTHkamu. JIro0oi oObexT
CHUCTEMBl MOXXET OBITh MPEICTABICH TOJBKO OJHOM CYIIHOCTBbIO, KOTOpas JOJDKHA OBbITh YHUKaJIbHO
uaeHTuunrposana. [Ipu 3TOM UMs CYIIHOCTH JOJDKHO OTPa)kaTh THI WM Kiacc 0OBEKTa, a HE ero KOHKPETHBIN
sx3eMiuisip (Hanpumep, ADPOITOPT, a ne BHYKOBO).

Kaxnass cyniHocTh 0/bKHa 00agaTh YHUKAJbHBIM HAEHTH(QUKATOPOM. KaxIplil 3K3eMIUIp CYIIHOCTH
JIOJDKEH OJIHO3HAYHO MJIEHTH()ULIUPOBATHCA M OTIMUYATHCS OT BCEX APYTUX K3EMIUIIPOB JJAHHOTO THUIA CYIIHOCTH.
Kaxxnast cynHocTh 1o/mKHa 001aaTh HEKOTOPHIMU CBOWCTBAMM:



158

L HUMCTh YHUKAJIIBHOC MM, K OOAHOMY U TOMY K€ MMCHH NOJDKHA BCCrJa NPUMCHATHCA OJHA U Ta KC
HHTCPIPETALUA; OHA U Ta XC€ MHTCPIPETAl HE MOXET IIPUMCHATHCA K pa3IMYHBIM UMEHaM, €CJIU TOJIBKO OHU HE
ABJIISIIOTCA IICCBOAOHHUMAaMU,

o HUMETHh OJWH HJIN HECKOJBKO anI/I6y'TOB, KOTOPHBIC 0o MMpUHAAJIC)KAT CYUIHOCTH, 0o HACJICAYIOTCA
yepe3 CBs3b;

. MMETh OJIMH WIIM HECKOJIBKO aTpHOYyTOB, KOTOPbIE OJJHO3HAYHO MACHTHOUIUPYIOT KaXKABIN IK3EMILIIP
CYIIIHOCTH.

Kaxxnast cylmHocTh MOKET 00J1a/1aTh JII0OBIM KOJTMUYECTBOM CBSI3€H C APYTUMH CYIIHOCTSIMU MOJEIIH.

Ces3p (Relationship) — moumeHoBaHHas accompanus MEKAY JIBYyMs CYIIHOCTSIMH, 3HaYMMas JIs
paccmaTrpuBaeMoil ipeaMeTHo obsactu. CBsI3b — 3TO accoLMalMs MEXIY CYLIHOCTAMHU, IPU KOTOPOM Kaxabli
9K3EMIUISIP OIHOM CYIIIHOCTH aCCOLMUPOBAH C IPOU3BOJIBHBIM (B TOM YHCIIE HYJEBBIM) KOJIUYECTBOM K3EMILIIPOB
BTOPOIl CYIIIHOCTH, U HA00OPOT.

Atpubyt (Attribute) — nr00ast XapakTepucTUKa CYLIIHOCTH, 3HAYMMas JJIsl PACCMaTPUBACMON MPEIMETHON
o0lacTd ™ TpenHa3HaueHHAs Uil  KBaTU(HUKAIMK, HISHTH(GUKALWK, KIacCU(PUKAUH, KOJINYECTBEHHON
XapaKTEPUCTUKH WU BBIPAKEHUsI COCTOSTHUS CYLIHOCTH. ATpUOYT IPEACTaBISIET TUI XapaKTEPUCTUK I CBOMCTB,
ACCOIIMMPOBAHHBIX C MHOXKECTBOM PEATbHBIX HITH a0CTPAKTHBIX 00EKTOB (JTFO/ICH, MECT, COOBITHI, COCTOSTHUH, JICH,
HPEIMETOB U T.J.). DK3eMIUIAp aTpulyTa — 3TO ONpe/eeHHAs XapaKTepUCTUKA OTJEIBHOTO 2JIEMEHTa MHOXKECTBA.
IK3eMILIAP aTpudyTa ONpeAesieTCs TUIIOM XapaKTePUCTUKHU U €€ 3HAUCHHEM, Ha3bIBaeMbIM 3HAYeHHEM aTpulyTa.
Ha nuarpamme "cymHocTb-CBsI3b" aTpUOYThl aCCOLMHMPYIOTCS C KOHKPETHBIMM CYIIHOCTSMH. Takum oOpazom,
IK3EMIUIAP CYIIHOCTH JOJDKEH 00JagaTh €IMHCTBEHHBIM ONPEACICHHBIM 3HAYCHHEM JUIsl aCCOLMHUPOBAHHOTO
aTpulyTa.

Meton IDEFI

Haubonee pacmpoctpaneHHbIMH MeTonamu miisi moctpoeHust ERD-nuarpamm siBisirorest meton bapkepa u
meton IDEFI.

Meton Bapkepa ocHOBaH Ha HOTAalMH, MPEUIOKEHHONH aBTOPOM, W MCHOJIB3yeTcsl B case-cpeactBe Oracle
Designer.

Meton IDEFI ocnHoBan Ha moaxone UYeHa W MO3BOJNSET MOCTPOMTH MOJENb JAHHBIX, SKBUBAJICHTHYIO
PESLMOHHON MOJIeNH B TpeThel HopManbHOM Gopme. Ha ocHoBe coBepuiencTBoBanus merona IDEFI co3znana ero
HoBasi Bepcusi — Meton IDEFIX, pa3paboTaHHbIl ¢ y4eTOM Takux TpeOOBaHUM, KaKk MPOCTOTA ISl U3YUYEHHS U
BO3MOXHOCTh aBTomartu3auuu. IDEFIX-auarpammel ucnonb3ytorest B psage pacrnpoctpaHeHHbIX CASE-cpencts (B
yactHocTH, ERwin, Design/IDEF).

B metone IDEFIX cynHoCTh SBiIsSIETCS HE3aBUCUMOM OT MJIEHTU(PHUKATOPOB UM MPOCTO HE3aBUCUMOM, €CIIH
KQKJIBIN IK3EMIUISIP CYITHOCTH MOXXET OBITh OJHO3HAYHO WUJICHTU(DHUIIMPOBAH O€3 ONPEETICHHS €ro OTHOIICHHH C
OpyruMu cymHocTsMHU. CyIIHOCTbh Ha3bIBA€TCS 3aBUCHMOI OT MJEHTU(UKATOPOB WM MPOCTO 3aBUCHUMOH, €ciu
OJTHO3HAYHAS MJICHTU(HUKALUS IK3EMILUISIPA CYITHOCTH 3aBUCHUT OT €ro OTHOIICHHS K Apyroi cymHoctu (puc. 10.1,

10.2).

Mua cymmocti, Houmep

CYIIHOCTH Comyanii/44

Puc. 10.1. He3aBucumsbie oT uaeHTU(OUKALIUN CYITHOCTH

Hma cymuocti, Homep
CYIIHOETH

| | | |
l ) L J

MpoekTHOE 2anaHne;/ 56

Puc. 10.2. 3aBucumeble OT HACHTH()HUKAIIMHA CYITHOCTH

Kaxmo#f CyIIHOCTH MPHCBAaWBAIOTCS YHUKAJIbHBIE MM W HOMEp, pasjeiasieMble Kocoi ueproit "/ u
noMeIIaemMbie HaJl 6JI0KOM.

CBsi3b MOXKET JOTOJHUTENBHO OMPENENAThCS C MOMOIIBI0 YKa3aHUS CTENEHU WM MOIIHOCTH (KOJIW4YecTBa
HK3EMIUIAPOB CYIIHOCTU-TIOTOMKA, KOTOPOE MOXKET MOPOKIATh KaXK/bIH AK3eMIUIAp cymHocTu-poaurens). B IDEFIX
MOTYT OBITh BBIPAXKEHBI CIIEIYIOIINE MOIIIHOCTH CBSI3EH!


http://www.intuit.ru/department/se/devis/10/#image.10.1#image.10.1
http://www.intuit.ru/department/se/devis/10/#image.10.2#image.10.2
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. Ka)K,Z[LIﬁ SK3CMIUIAP CYHIHOCTU-POAUTEIIA MOKCT UMCTh HOJIb, OAWUH HUJIN boiee OJHOI'0 CBA3aHHOI'O C
HHUM JK3CEMILIAPa CYHNITHOCTU-IIOTOMKA,

L4 Ka)KI[BIﬁ OK3EMILUIAP CYIIHOCTH-POAUTEIIA AOJDKEH HMETH HE MCEHEC OAHOI'0 CBA3AHHOI'O C HUM
OK3EMILIApa CYIHOCTHU-TIOTOMKA,

. Ka)KI[I)If/i OK3CMIUIAP CYIHOCTHU-POAUTCIIA OOJDKEH HUMEThH HC boiee OJHOT'O CBs3aHHOI'O C HHUM
OK3EMIUIApa CYIIHOCTHU-TIOTOMKaA,

. Ka)KI[I)If/i OK3EMIIIAP CYIIHOCTU-POAUTEIIA CBA3aH C HCKOTOPBIM (bI/IKCI/IpOBaHHI)IM YHCJIOM 3K3CMIUIAPOB

CYLIHOCTH-IIOTOMKA.

Ecnu 5K3eMIUIsIp CyIIHOCTU-TIOTOMKA OIHO3HAUHO OIPEEIIAETCs CBOEH CBA3BIO € CYIIHOCThIO-POAUTENEM, TO
CBSI3b HA3bIBACTCS UACHTU(DUIIUPYIOIIEH, B TPOTHBHOM CIy4ae — HEHJICHTU()UIUPYIOICH.

CBsa3bp n300paxkaercss JUHHUEH, IPOBOJUMON MEXIY CYIIHOCTBIO-POAMUTENIEM U CYIIHOCTbIO-TIOTOMKOM, C
TOYKOW Ha KOHIIC JIMHUH Yy CyIIHOCTH-oToMKa (puc. 10.3). MOIIHOCTD CBsi3eil MOXKET NMPUHHUMATh CIISIYIOIIHE
3Ha4yeHus: N — HOJb, OMH Wi Oojee, Z — HOJb WM OAuH, P — oxuH uinu Oosnee. ITo ymonuaHui0 MOIIHOCTh
CBsA3ed IpuHUMaeTcs paBHOM N.

Puc. 10.3. I'padmyeckoe n3o0paskeHNE MOIITHOCTH CBS3H

Wnentudunupyromasi CBsi3b MEXIy CYIIHOCTBIO-POJAMUTENEM MW CYHIHOCTHIO-TIOTOMKOM H300pa)kaeTrcs
CruIoHON MHUeH. CyIHOCTB-TIOTOMOK B MIEHTH(GUUUPYIOLIEH CBA3U SABJISETCS 3aBUCUMOM OT MJEHTH(]UKaTOpa
CyHIIHOCTBIO. CyITHOCTB-POUTENH B UACHTU(UIIMPYIONIEH CBSA3M MOXKET OBITh KaK HE3aBUCUMOM, TaK U 3aBUCUMOMN
OT UACHTU(PHUKATOPA CYIIHOCTBIO (3TO OIPEIEISIETCS €€ CBSI3SIMU C IPYTUMU CYLIHOCTSIMH).

[MynktupHas jnuHUsS wu300paxaeT HewneHTUUIMpYyIomy cBsi3b (puc. 10.4). CylIHOCTH-IIOTOMOK B
HenJleHTU(ULupytoiei cBsi3u OyIeT He 3aBUCUMOM OT UIeHTH(HKATOPA, €CIIM OHA HE SBJISIETCS TAKXKE CYIHOCTBIO-
MOTOMKOM B KaKOH-JIN0O0 NACHTU(PUIUPYIOIIEH CBA3H.

ATpuOyThl M300paXkatoTcsi B BHJIE CIUCKAa MMEH BHYTpU OJOKa CYIIHOCTU. ATpUOYTHI, ONpEIEsIoe
NEPBUYHBIN K04, pa3MeNIatoTCsl HaBEepXy CIMCKAa U OTIEISIIOTCS OT IPYrMX aTpuOyTOB TOPU30OHTAIbHOW YEpTOM
(puc. 10.4).

CymHOCTH MOTYT UMETH TaKkke BHelHue KM (Foreign Key), koTopble MOTYT HCIIOJIb30BaThHCS B KAUECTBE
YacTU WIN LEJIOro MEePBUYHOrO KII0Ya MM HEKI4YeBoro arpudyta. s 0o003HaueHHsI BHEUIHETO KIF04Ya BHYTPh
0JI0Ka CYIIIHOCTH MTOMEIIAIOT UMEHA aTpuOyTOB, Mocje KOTopsix cieaytoT 0ykBbl FK B ckoOkax (puc. 10.4).

CYIIHOCTE-A 1
Hwm# ceazn CyumHoeTE-
OT POIHTENA Fonouenofl aTpHiyT A . OIHTEE
K TOTOMEY P
““H |
.y -
Hwsa ceazmn 1
|
]
CyuHocTe-B/ 2
- CYUIHOC TE-
Kmouenof atpuiyt B TOTOMOE
ATpuiyt A (FK)

Puc. 10.4. Heunenrudunupyromas cBs3b


http://www.intuit.ru/department/se/devis/10/#image.10.3#image.10.3
http://www.intuit.ru/department/se/devis/10/#image.10.4#image.10.4
http://www.intuit.ru/department/se/devis/10/#image.10.4#image.10.4
http://www.intuit.ru/department/se/devis/10/#image.10.4#image.10.4

160

Jlekuus 17. Mogesu 1aHHBIX B MHCTPYMEHTAJbHOM cpeacTtse ERwin

OToOpakeHune MojaeJU JAHHBIX B HHCTPYMEHTAJbHOM cpeacTBe ERwin

ERwin umeer aBa ypoBHsI IPEICTABICHHUS MOJICTH — JIOTUYECKUN U (PU3HMUECKUIA.

Jlornyeckuii ypoBeHb — 3T0 a0CTPAKTHBIN B3IVl HA IaHHbIE, KOT1A JaHHbIE MPEACTABJIAIOTCH TaK,
KaK BBINVISIAT B PeajlbHOM MHPe, 1 MOTYT Ha3bIBaThCs TaK, KAK OHM HA3bIBAIOTCS B PEAIbHOM MUPE, HAIPUMEP
"ITocrosiuubiii knueHt", "Otaen" unu "®amunus corpynnuka". OOBEKTh MOIETH, IPEACTABISIEMBIC HA JIOTHYECKOM
YPOBHE, Ha3bIBAIOTCS CYIIHOCTAMU U aTpuOyTamu. JIorudeckas MoJienb JaHHBIX MOXKET OBITh MOCTPOCHA HAa OCHOBE
JPYroil JIOTMYECKON MOJeNM, HallpuMep Ha OCHOBE MOJIEIM IpoleccoB. Jlornueckas MOJENIb JaHHBIX SIBIISETCS
YHUBEpPCAJIbHOW U HUKAK HE CBSI3aHa ¢ KOHKpeTHOH peanuszanueit CYB/I.

dusuyeckas MoJENb JaHHBIX, HANPOTHUB, 3aBUCHT OT KOHKpeTHOoH CYBJ/l, dakruuecku siBasisich
oTo0paeHHeM CHCTEMHOro kartajiora. B dusnueckoit Mmonenu cogepxutcs uHpopmaius o000 Bcex oobekrax b/I.
[ockonbky cranmaptoB Ha 00bekTh B/l HE cymecTByeT (HanpuMep, HET CTaHAapTa Ha TUIIBI JAHHBIX), pusmueckas
MOJIeJIb 3aBUCUT OT KOHKpeTHOU peanu3auuu CYBJl. CinenoBaTenbHO, OJHON U TOW K€ JIOTHYECKON MOJEIN MOTYT
COOTBETCTBOBATh HECKOJIBKO Pa3HBIX (DU3MUECKUX MOJIeNIel. Eciu B JIOTHYECKOM MOIETT HE NUMEET 3HAYCHHUSI, KaKOU
KOHKPETHO THUII IaHHBIX UMEET aTpUOYT, TO B PU3NYECKOM MOJIEIN BaXKHO OMUCATh BCIO HH(GOPMAIIUIO O KOHKPETHBIX
buszndeckux 00beKTax — TabJIMIIaX, KOJIOHKAaX, MHEKCaX, MPoleaypax 1 T./1.

I[OKyMEHTHpOBaHI/Ie MOaeJIn

Mnuorue CYB/l umeroT orpaHu4eHre Ha MMEHOBaHUE 0OBEKTOB (HallpUMep, OTpaHUYEHUE Ha JUIMHY UMEHU
TaOJIUIIBI MU 3alpeT UCIOJIb30BAHUS CIELUAIbHBIX CUMBOJIOB — Mpolena u T. 1.). 3adacTyio paspadbotunku MC
UMEIOT JIeJio ¢ Hejokanu3oBaHHbIMU BepcusiMu CYBJl. OTo o3Hauvaer, uto 00bekThl BJ[ Morytr HaswiBaThCs
KOPOTKHMH CJIOBaMH, TOJIBKO JIJATHHCKMMHU CUMBOJIAMHU U 0€3 MCII0JIb30BaHMS CIIEIIMATIbHBIX CUMBOJIOB (T. €. HEJNb3s
Ha3BaTh TaOJNMIly, HCHOJB3YS MpPEAJIO)KEHUE — €€ MOXHO Ha3BaTh TOJBKO OAHMM ciioBoM). Kpome Toro,
npoekThpoBIMKU BbJ[ Hepenko 3moynoTpebuisioT "TeXHHYEeCKUMHU'"' HAWMMEHOBAaHUSMM, B pe3yjbTare Tabmuma u
KOJIOHKH Troiy4aroT HamMeHoBaHus Tunia RTD_324 nmn CUST_A12 u 1.1. [lonydeHHyI0 B pe3ynibTaTe CTPYKTYPY
MOTYT TOHSTh TOJBKO CHEIMAIUCThI (a yalle BCEro — TOJbKO aBTOPBI MOJEIH), €€ HEBO3MOXKHO 00CYXIaTh C
JKCIIepTaMH IMpeIMeTHOM obnacTu. Paznenenne mMojeny Ha JIOTMYECKYH0 M (PU3MUECKYIO0 MO3BOJIET PELIUTh ITY
npobiiemy. Ha pusudeckom ypoBae 00bekThI B/] MOTYT Ha3bIBaThCA Tak, kKak TOro Tpedyrot orpanndyenus CYBJ]. Ha
JIOTMYECKOM YPOBHE MOKHO 3TUM OOBEKTaM JaTb CHHOHHUMBI — HMeHa 0oJsiee MOHATHBIE HeCHelnaaucTaM, B TOM
YHUCIIe Ha KUPWUIMIIE M C WCIOJIb30BAHHEM CIICIHATBHBIX cHMBOJIOB. Hampumep, tadmmme CUST_A12 moxer
COOTBETCTBOBATh CyIIHOCTh IIOCTOSIHHBIN KJIMeHT. Takoe COOTBETCTBHE IMO3BOJSAET Jydlle JOKYMEHTHPOBATH
MoOJieb U Ja€T BO3MOXHOCTh 00CYKJIaTh CTPYKTYPY JaHHBIX C SKCIIEPTaMH MPEAMETHOM 001acTH.

MacmrabupoBanue

Coznanue Moy JaHHBIX, KaK MPaBUIo, HAUWHAETCs ¢ pa3paboTku jJorudyeckoi mozenu. [locne onucanus
JIOTMYECKOW MOJIENTM MPOEKTUPOBIIMK MOXeT BbIOpaTh HeoOxoaumyo CYBJl, 1 ERwin aBTOMaTHuYecKu co3aact
COOTBETCTBYIOIIYIO (u3mdeckyro mojenb. Ha ocHoBe ¢usudeckoit moaenun ERwin MoxkeT creHepupoBaTh
cucteMHblii Kkatasior CYDBJl wnm coorBercTByroumii SQL-ckpunT. OTOT mpouecc Ha3bIBaeTCs MPSIMBIM
npoektupoBanuem (Forward Engineering). Tem campIM [gOCTHTAaeTCsl MacmITaOMPyeMOCTh — CO3JaB OJHY
JIOTMYECKYIO0 MOJIEIb TaHHBIX, MOXHO CT€HEPHPOBATh (PU3NUECKUE MOJCIH N[ J00yIo nmoanepxuBaeMyo ERwin
CVYB/. C npyroii croponbl, ERwin crmoco6eH 1o coepKuMomMy CUCTEMHOTO Katasiora wim SQL-ckpunrty Bocco3nath
bu3MYECKyI0 U JIOTHUECKYI0 MoJienb JaHHbIX (Reverse Engineering). Ha ocHOBe monydeHHOM JTOTHYECKONH MOIEIn
JAHHBIX MOXXHO CT€HEpUpOBaTh (pU3HUECKyr0 Moaenb 1t apyroit CYB/] u 3atrem co3maTh ee CHCTEeMHBIM KaTajior.
CrnenoBarensHo, ERwin mo3Bosisier pemuTh 3a/1a4y 10 MEPEHOCY CTPYKTYPhI JaHHBIX C OJHOTO cepBepa Ha JIpyroi.
Hampumep, MOKHO TIEpeHECTH CTPYKTYpY naHHbIX ¢ Oracle Ha Informix (vyim HA000POT) WK TIEPEHECTH CTPYKTYPY
dbf-¢aiinos B pensuunonnyro CYB/I, TeM cambiM 00JIeT9rB TIepexo 1 oT (aili-cepBepHoit K KimeHT-cepBepHoit VIC.
OpnHako, GpopManbHBIN HepeHOC CTPYKTYphI "miockux" Tabnui Ha pemsuuoHHylo CYBJ] o6pruHO HeaddexTuBeH.



161

Jlyist Toro 94To0BI M3BIEYh BBHITOJBI OT MEPEX0Aa Ha KIMEHT-CEPBEPHYIO TEXHOJOTHIO, CTPYKTYPY JAHHBIX CIEIyeT
MOAU(UIIUPOBATE.
Jlis mepexIoYeHusT MEXy JIOTHUECKOH W (PU3MYecKOW MOJENbI0 JAaHHBIX CIY>KUT CIMCOK BhIOOpa B
LCHTPAILHON YacTH MmaHeau HHeTpyMeHToB ERwin (puc. 10.5).
Ecnu nipu nepexinroueHnn (hPU3MUecKOi MOJIENH elle He CYIIeCTBYET, OHA OyAeT co37aHa aBTOMATHYSCKH.
i [ office 3 Microsoft
* Computer Associates ERwin - [DISSER.ER 1 ; <Main Subject Areas / Displayil = )

= =181
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Puc. 10.5. Ilepexirouenne Mex Iy JTOTHIECKON 1 (PU3MUECKON MOIEITHIO

Nutepdeiic ERwin. YpoBHU 0TOOpakeHHUs MOAETH

Wutepdeiic BomonHeH B cTmwie Windows-NPHIOKEHHUH, JOCTATOYHO TNPOCT M HHTYHTHUBHO TOHSTEH.
PaccmoTpuM kpatko ocHoBHbIE hyHKIIMM ERWin o oToOpaskeHuto MOAesu.

KaxxnoMmy ypoBHIO 0TOOpa)keHHS MOJEIN COOTBETCTBYET CBOS IMajlUTpa MHCTpyMeHTOB. Ha jormueckom
YPOBHE NAJIUTPA NHCTPYMEHTOB UMEET CIEAYIOIINE KHOIKU:

. KHOIIKY yKa3zareis (PeKUM MBIIIM) — B 3TOM PEKHUME MOXHO YCTaHOBHTH (DOKYC Ha KaKOM-JTHOO
00BEKTE MOJIEIIH;

. KHOTIKY BHECEHHMSI CYIITHOCTH,;

. KHOTIKY KaTeropus (KaTeropus, WIN KaTerophualbHas CBS3b, — CICIHAIBHBIA THII CBSI3U MEXKITY
CYIITHOCTSIMH, KOTOpasi OyIeT pacCMOTpeHa HUKE);

. KHOITKY BHECEHHS TEKCTOBOTO OJIOKa;

. KHOIIKY IEPEHECEHUs aTPUOYTOB BHYTPHU CYITHOCTESH U MKy HUMU;

. KHOITKY CO3JIaHUs CBSI3EH: NICHTU(DHUIMPYIOIIYIO, "MHOTHEe-KO-MHOTHM" ¥ HEUACHTU(DUITUPYIOIYIO.
Ha ¢u3unyeckom ypoBHe nanutpa HHCTPYMEHTOB UMEET:

. BMECTO KHOIIKH KaTeropuii — KHOIIKY BHECEHHMs Tpe/icTaBieHuit (View);

. BMECTO KHOIIKH CBSI3U ""MHOTHE-KO-MHOTUM" — KHOIIKY CBSI3€M IPEICTaBICHUH.

Jlnst co3manus moaeneld maHHbIX B ERwin MoxHO ucnonb3oBath aBe HoTaruu: IDEFIX u IE (Information
Engineering). B nanpHeiimem Oynet paccmatpuBatbes HoTauus IDEFIX.

ERwin umeeT HECKOJIBKO YpOBHEH 0TOOpaskeHHs AHarpaMMbl: YPOBEHb CYIIHOCTEH, YpOBEHb aTpuOyTOB,
YPOBEHb ONPE/IEIICHUN, YPOBEHb MEPBUYHBIX KIIIOUEH U ypOBEHb UKOHOK. [lepeKknounTbes MEXly IEpBBIMU TPEMsI
YPOBHSIMH MOXXHO C HCIOJIb30BAHMEM KHOIIOK MaHEIM HWHCTPYMEHTOB. llepekitounThcsi Ha Apyrue ypoBHHU
OTOOpaXEHUsI MOXHO MTPH IMOMOIIY KOHTEKCTHOT'O MEHIO, KOTOPOE MOSBIIAETCS, €ClU "KIUKHYTh'" 110 JIF00OMY MECTY
JarpaMMbl, HE 3aHATOMY 00BbEKTaMH MOJeNi. B KOHTeKCTHOM MeHIo cienyeT BblOpath myHKT Display Level (puc.

10.6) u 3aTeM — HEOOXOMMBII YPOBEHb OTOOPAKEHUSI.
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C03):laHI/le JOrHYeCKOH MoaeJ I JAHHBIX

YPpoBHHU JI0TH4YeCKOl MOACIHU
PaznuuaioT Tpu ypoBHS JIOTHYECKOW MOJENH, OTIIMYAIOIIUXCA MO IIIyOuHe MpeacTaBiIeHus] HHPOPMAIUU O
JAHHBIX:

. auarpamma cymHocTb-cBsi3b (Entity Relationship Diagram, ERD);
. MOJIeJb JaHHbIX, OCHOBaHHas Ha kirouyax (Key Based model, KB);
. nostHas atpubytusHas moaens (Fully Attributed model, FA).

JlnarpaMma CyIIHOCTb-CBSI3b IPEACTaBIsET COOOM MOJENb JaHHBIX BepxHEro ypoBHA. OHa BKIIIOYAET
CYUIHOCTH U B3aWMOCBSI3H, OTPaKaIOIINe OCHOBHBIC OM3HEC-TpaBWIiia IpeaMeTHoN obnactu. Takas auarpamma He
CJIMILIKOM JIETATM3UPOBAHA, B HEE BKIIIOYAIOTCSI OCHOBHBIE CYIITHOCTH U CBSI3U MEX1Yy HUMHU, KOTOPBIE YIOBIETBOPSIOT
OCHOBHBIM TpeOOBaHUAM, TIpeabsiBisieMbiM K VIC. JIluarpamma CyliHOCTh-CBSI3b MOYKET BKJIFOUATH CBSI3H "'MHOTHE-KO-
MHOTHM" M HE BKJIIOUYaTh onucanue kimodeid. Kak nmpaBuio, ERD ucnonb3yercs it mpe3eHTanui 1 00Cy)ACHUS
CTPYKTYPBI IaHHBIX C SKCIEPTaMU MPEIMETHOM 001acTH.

Monenb JaHHBIX, OCHOBaHHAs Ha KiIodax, — Ooiiee moApoOHOe MpeacTaBieHue AaHHbIX. OHa BKIIOYAET
OTNHMCaHUE BCEX CYIIHOCTEW M MEPBUYHBIX KIIIOYEW U MpeAHa3Ha4YeHa Ui MPEACTABICHUS CTPYKTYPhI JAHHBIX U
KJIFOYEH, KOTOpbIE COOTBETCTBYIOT IPEIMETHON 00IaCTH.

[Tonnas arpubyTuBHAs MOJAENs — Haubosee AeTalbHOe MPEACTaBICHUE CTPYKTYPbI JaHHBIX: MIPEICTABISCT
JIAaHHBIE B TPEThEW HOPMAIBHOUM (OpME U BKIIFOYAET BCE CYIIHOCTH, aTPUOYTHI U CBSI3U.

CymHocTH M aTpudyThI

OcHOBHBIE KOMIOHEHTHI auarpamMmbl ERwin — 3T0 cymHoctH, atpuOyTshl U cBsi3u. Kaxkmas CynIHOCTB
SBIISIETCS. MHOXKECTBOM IMOJO0OHBIX MHIUBUIYATbHBIX OOBEKTOB, HA3bIBAEMBIX IK3eMILIsIpaMu. KaxkKaplid IK3eMILIsip
UHAMBUAYAJIEH M JOJDKEH OTJIMYAThCSl OT BCEX OCTAIbHBIX JK3EMIUISIPOB. ATpUOYT BBIpa)KaeT OIPEICICHHOE
cBoiictBo oObekTa. C Touku 3peHus b/l (dbusmueckas Mojieib) CYHIHOCTH COOTBETCTBYET TaOJHIlA, SK3EMILIAPY
CYUIHOCTH — CTpOKa B TabJuIIe, a arpu0yTy — KOJIOHKA TaOJIHUIIBI.

[Toctpoenue Monenu JaHHBIX MPEAINOJIaraeT OMNpeAesieHUEe CYIIHOCTeH MW aTpuOyTOB, T. €. HEOOXOAUMO
OnpeAenuTh, Kakasg nHpopmanus OyJIeT XpaHUTbCS B KOHKPETHOM cyliHocTH wiu aTtpulyte. CyHIHOCTh MOKHO
ONPENIETUTh KaK 00bEeKT, COObITHE UM KOHLENIUI0, HHPOPMaUs 0 KOTOPBIX J0’KHA COXPAHATHCS. CYIIIHOCTH
JIOJDKHBI UMETh HAMMEHOBAHHUE C YeTKUM CMBICJIOBBIM 3HAYCHHUEM, UMEHOBATHCSI CYIIECTBUTEIILHBIM B € JMHCTBEHHOM
YHClie, HE HOCUTH "TeXHUUYECKUX" HAMMEHOBAHUN U OBITh TIOCTATOYHO BaXKHBIMH ISl TOTO, YTOOBI X MOJIEIUPOBATD.
HNMeHoBaHMe CyIIHOCTH B €IMHCTBEHHOM 4Mciie 00JieryaeT B JAajibHEHIIEeM uTeHue Mozenu. PakTUYecKu HUMs
CYUIHOCTH JIaeTcs MO0 MMEHH ee dK3eMIuisipa. [IpumepoM MokeT ObITh CyIIHOCTH 3aka3uuk (HO He 3akazuuku!) ¢
atpudbytamu Homep 3akazunka, Gamuus 3akazunka u Anpec 3aka3unka. Ha ypoBHe Qpusznueckoil MoIenu €if MOXKET
cooTBeTCTBOBATH Tabuiia Customer ¢ komonkamu Customer_number, Customer_name u Customer_address. Kaxgas
CYUIHOCTb JIOJDKHA OBITh TIOJHOCTBIO OIpE/eleHa C IOMOIBI0 TEKCTOBOro omnucaHus. /Jlias BHeceHHs
JIOTIOJTHUTEIbHBIX KOMMEHTApUEB U OINPEAETICHUN K CYIIHOCTH CIIyXaT CBOMCTBA, ONpPEJEICHHbIE MOJb30BaTEIEM
(UDP). UcnonwzoBanue (UDP) ananornuHo ux ucnonbp3oBaHuio B BPwin.

Kak 0b110 yKa3zaHo BbIlIE, KaX/bIi aTpuOyT XpaHUT HH(OpPMALIKIO 00 onpee/ieHHOM CBOMCTBE CYLIHOCTH,
a KaKIbI DK3EMIUISIp CYHIIHOCTH JIOJDKEH OBITh YHUKaIbHBIM. ATpUOYT WM Tpynma aTpuOyTOB, KOTOPHIE
UIECHTU(OUIUPYIOT CYITHOCTh, HA3bIBACTCS IIEPBUYHBIM KITFOUEM.

OdeHb BaXXHO JaTh aTpuOyTy MPaBUIBHOE UMS. ATPUOYTHI TOJKHBI UMEHOBATHCS B €JMHCTBEHHOM YHCIIE U
UMETh YETKOE CMbICIOBOE 3HaueHue. CoOoJeHHe 3TOro MpaBuiia MO3BOJSET YACTUYHO PEUIUTh Mpoliemy
HOpMaTHM3aIMKM JTaHHBIX YK€ Ha JTame ompeaencHus aTpuOyToB. Hampumep, co3ganue B cymHocTH COTpYyIHUK
atpudyta TeneoHb! COTpyIHUKA MPOTUBOPEUYHUT TPEOOBAHMIM HOPMATU3AIUH, TTIOCKOJIBKY aTpuOyT MOJDKEH OBITh
aTOMapHBIM, T. €. HE COiepKaTh MHOXKeCTBeHHBIX 3HaueHu. CornacHo cuHTakcucy IDEFIX nms arpubyra H0KHO
OBITh YHUKAJILHO B paMKax MOJIeNH (a HE TOJIBKO B paMKax cyuiHoctu!). Ilo ymMomuaHuio npy monsITKe BHECEHUS YKe
CyllecTByIoIIero uMeHu arpudyra ERwin nepeuMeHOBBIBaET €ro.

Kaxnpiit atpulyT noikeH OBITH OMpefeNieH, NMPU 3TOM clieyeT H30erath IMUKINYECKHUX OIpeleeHHH,
HaIpuMep, KOr1a TEpMHH 1 onpenensiercs uepe3 TEPMUH 2, TEPMHUH 2 — 4epe3 TEPMUH 3, a TEPMUH 3 B CBOIO OUEpEIb
— uyepe3 TepMuH 1. YacTo mpuxoauTcsl co3AaBaTh MPOU3BOAHBIE aTPUOYTHI, T. €. aTpUOyTHI, 3HAUEHUE KOTOPBIX
MOKHO BBIYHCIUTh M3 JApPyrux arpuodyrtoB. I[IpuMepom NpoW3BOAHOTO aTpuOyTa MOXKET CIYKUTh Bozpact
COTPYAHHUKA, KOTOPBIM MOXET OBITh BhIUMCIEH W3 aTpubOyTa JlaTa poxaeHus coTpyaHuka. Takoi atpulOyT MOKET
NpHUBECTH K KOHPIMKTaM; IEHCTBUTEILHO, €CIIM BOBPEMsI HE OOHOBHTH 3HaYeHHe aTprulOyTa Bo3pacT coTpynHuka, oH
MO’KET MPOTHUBOPEUMUTH 3HAaYeHHUIO aTpuOyTta Jlata poxnaeHus corpynHuka. IIpomsBogHbie aTpuOyThl — oIMOKa
HOpMATHM3AIUH, OJHAKO WX BBOJAT MJIsS TOBBIIMICHUS MPOU3BOJUTEILHOCTH CHCTEMBI, YTOOBI HE IMPOBOJUTH
BBIUMCJICHHSI, KOTOPbIE HAa IPAKTHKE MOTYT OBITH CII0O)KHBIMHU.



163

Csaszu

CBsi3b SIBISIETCA JIOTMUECKUM COOTHOIIEHHUEM MEXIYy CyIIHOCTAMU. Kaxnas cBsi3b JOJKHA MMEHOBATHCS
[JIarojIOM WJIM TJaroibHOM ¢pa3oi. MMsi cBA3M BbIpakaeT HEKOTOPOE OrpaHUYEHHE WM OH3HEC-TPAaBUIIO U
oOseryaer yreHue auarpaMmsl. [1o ymondaHuio nMs CBSI3U Ha JuarpamMme He nokaseiBaercs. Ha noruueckom ypoBHe
MOXXHO  YCTAaHOBUTHh HACHTUPUIUPYIONIYIO CBSI3b  "OJWH-KO-MHOTHM", CBS3b "MHOTHE-KO-MHOTUM" U
HEUJICHTU(DUIIUPYIOIIYIO CBS3b "OJIMH-KO-MHOTHM".

B IDEFIX pa3nuuarioT 3aBUCHUMBbIE U HE3aBUCUMBbIEC CYIIHOCTH. THII CYIIIHOCTH OMPEACIISIETCS €€ CBSI3bIO C
JIPYTHEMH CYITHOCTSIMH. VI TeHTUUIUpYyIomas CBsi3b YCTAaHABIMBACTCS MEX]y HE3aBHCUMOU (POIUTEIHLCKHIA KOHEI
CBSI3M) M 3aBUCHMOM (IOYepHHI KOHEIl CBsA3U) cymHocTsamu. Kornma pucyercs uiaeHtuduimpyoiias cesizs, ERwin
AaBTOMATHYECKH MpeolOpasyeT OYEepHIOI0 CYIIHOCTh B 3aBHUCHMYIO. 3aBUCHMas CYIIHOCTb H300pa)aercs
PSIMOYTOJIBHUKOM CO CKPYIVICHHBIMH yTJamMH. DK3EMIULSIp 3aBUCUMON CYIIHOCTH OMNpENENsIeTcs TOJbKO uepes
OTHOIICHHE K POJUTENBbCKON cymrHocTH. [Ipu ycTaHOBICHHH UACHTUDUIUPYIOIMIEH CBS3U aTpUOYThI TIEPBUYHOTO
KIIF0Ya POJIUTENBCKONM CYITHOCTH aBTOMATUYECKHU MEPEHOCATCS B COCTaB MEPBUYHOrO KIIFOYA JI0UYEPHEH CYIIHOCTH.
Orta omnepanus IOTOJHEHHsS aTpUOyTOB JOYEpPHEH CYIIHOCTH MPU CO3JAHWH CBSI3M HA3bIBACTCS MHTpAIlUCi
aTpulyToB. B nouyepHeli CynHOCTH HOBBIE aTpUOYThI MOMEYAIOTCS KaK BHEIIHUM Kiitou — FK.

[Ipu ycranoBieHUHM HEUICHTUPUITUPYIONIECH CBSI3U JOUEPHSIS CYITHOCTh OCTAETCSl HE3aBUCUMOM, a aTpuOyThI
MEPBUYHOTO KIIF0Ya POJUTENBCKONW CYIIHOCTH MHUTPUPYIOT B COCTaB HEKIIOYEBBIX KOMIIOHEHTOB POJUTEIHCKOU
cymHocTd. HemneHTnuuupyromas CBs3b CIy>KUT JJIS CBA3BIBAHUS HE3aBUCUMBIX CYITHOCTEH.

Wnentuduuupyromnias cBsS3b NOKa3bIBACTCA HA IUarpaMMe CIIONIHOM JIMHUEH ¢ )KUPHON TOUKON Ha TOUEepPHEM
KOHIIE CBSI3H, HEUICHTU(DUIMPYIOIIAs — ITyHKTUPHOM (cM. puc. 10.6).

Mormrocts csizeit (Cardinality) — ciyxut 11 0003Ha4YEHHsI OTHOIICHHS YKMCIIa SK3EMILIIPOB POIUTEIbCKOM
CYILIHOCTHU K YHUCIIY 3K3EMIUISIPOB JOYEPHEH.

Pa3znuyaroT ueTsipe THIMA CYIIHOCTHU:

) OOIIMiA ciTydai, KOraa OAHOMY K3EMIUIAPY POIUTEIBCKON CYITHOCTH COOTBETCTBYIOT 0, 1 MJIM MHOTO
HK3EMIUISIPOB JI0UEPHEN CYIIHOCTH; HE IIOMEYASTCs] KAKUM-ITHOO CHUMBOJIOM;

o cUMBOJIOM P momedaercs city4daid, Korja OfHOMY 3K3EMILIAPY POAUTENBCKON CYIIIHOCTH COOTBETCTBYIOT
1 w1 MHOTO 3K3EMILTAPOB TOYEPHEN CYITHOCTH (MCKIIIOUEHO HYJIEBOE 3HAUCHUE);

o CHMBOJIOM Z IIOMEYAETCS Ccllydail, Korja OJHOMY 3K3EMIUISIPY POJAUTENbCKOM CYIIIHOCTH COOTBETCTBYIOT
0 mmm 1 3K3eMIUIp ToYepHel CyIHOCTH (MCKITIOYeHB MHOXKECTBEHHBIC 3HAUCHHS );

. nupol TMoMedaeTcss Ciaydail TOYHOIO COOTBETCTBHUS, KOTJIA OJTHOMY 3K3EMIUISPY POIUTEIBCKON
CYIIIHOCTH COOTBETCTBYET 3apaHEE 3aJAHHOE YHCIIO IK3EMILISIPOB JOYEPHEHN CYIIHOCTH.
Nmst cBssu (Verb Phrase) — ¢pasa, xapakrepusymomias OTHOIICHHE MEXIY POIMTEIbCKOW W JOYepHEi

cymHocTssMu. Jljis cBsi3u "OAWMH-KO-MHOTUM'", HUICHTUDUIMPYIOMIEH WIM HEeUJIESHTU(DUIHMPYIOMEH, TO0CTaTOUYHO
yKa3aTh UMsl, XapaKTepU3yIollee OTHOIICHHE OT POIUTENLCKOM K qouepHei cyurHoctH (Parent-to-Child). st csi3u
MHOTHEe-KO-MHOTHM CJelyeT yKa3biBaTh uMeHa kak Parent-to-Child, Tak u Child-to-Parent.

Tunsl cyniHocTel 1 HepapXus HACJIeI0BAHUSA

Kak OnL10 YKa3aHO BBIIIC, CBA3W ONPCACIAIOT, ABIACTCA JU CYHIHOCTH HE3aBHUCHUMOUN WM 3aBHCHMOIL.
Pazan4garoT HECKOJILKO THIIOB 3aBHCHMbIX CyIJ.IHOCTCfI.

XapakTepucTHUYECKasi — 3aBUCHMAsl JOUYEPHSS CYIIHOCTh, KOTOPAsl CBSI3aHA TOJIBKO C OJTHOM POJUTENBCKOM
¥ 110 CMBICITY XPaHUT HHPOPMAIIHIO O XapaKTEPUCTUKAX POAUTENBCKOM cymHocTH (puc. 10.7).

Puc. 10.7. [Ipumep xapakTepUCTHUYECKOM CyIHOCTH "X000u"

AccoMaTUBHAS — CYIIHOCTh, CBSA3aHHASI C HECKOJILKUMH POAUTEIHCKAMU CYIIHOCTSMU. Takasi CyIIHOCTh
COJIEPKHUT UHPOPMAIIHIO O CBS3SIX CYIIHOCTEH.

HNmenyromass — 4YacTHBIA CiIydail acCOIMAaTUBHOW CYIIHOCTH, HE HMEIOIIEH COOCTBEHHBIX aTpHOyTOB
(TONBKO aTpUOYTHl POAUTENBCKUX CYUTHOCTEH, MUTPUPOBABIIMX B KaUYECTBE BHEIIHETO KIII0Ya).

KateropuanbHass — 10o4epHssi CyITHOCTh B UEPAPXHUH HACIICIOBAHUS.

Wepapxus HacnemoBanus (WM HepapXus KaTeropuid) MPEACTaBIsSET COOOM OCOOBIM THUI OO0BEIUMHECHHS
CYUIHOCTEW, KOTOpBIE DPa3JeNfioT Oo0IIue XapakTepucTuku. Hampumep, B opraHuzanuu paOoTaioT CiyKallue,
3aHATBHIC TOJHBIM pabouMii J€Hb (TOCTOSHHBIE CITyXKalllkue), ¥ COBMECTUTENH. M3 MX oO0mMX CBOWCTB MOKHO
chopmupoBaTh 0000IIEHHYIO CyIIHOCTh (pofoBoit mpenok) Cortpyanuk (puc. 10.8), 4TOOBI HpPEACTaBUTH
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uH(pOpMAIIHIO, OOIIYIO TSl BCEX THMOB cirykamux. Crnenududeckas 1 KaXI0TO TUTIA HH(OOPMALIAS MOXKET OBITh
pacmojio’KeHa B KaTErOPHAIBHBIX CYITHOCTAX (MMoToMKax) [TocTostHHBIN cOTpyTHUK 1 COBMECTHTEIIb.

OOBIYHO WEepapXHI0 HACIEIOBAHHS CO3MAI0T, KOTJa HECKOJBKO CYIIHOCTEH HMEIOT OOIIHE MO CMBICTY
aTpuOyTHI, INOO KOT/1a CYIIHOCTH UMEIOT OOIIUE 10 CMBICIY CBSI3H (Hampumep, eciiv Obl [10CTOSAHHBIN COTPYIHUK H

CoBMecCTUTENIb UMM CXOJHYIO MO CMBICITY CBsi3b "pabotaer B" ¢ cymHOcThi0 Opranusamms), JUOO KOTJa 3TO
JUKTYETCSI OU3HEC-TTPaBHIIAMH.

JUnis KakJIOW KaTeropuM MOXHO YKa3aTh JAWCKPUMHMHATOpP — aTpuOyT pPOJOBOTO MpeaKa, KOTOPBIH
IIOKa3bIBACT, KaK OTIMYHUTH OJIHY KaTErOPUAIbHYIO CYIIHOCTB OT Apyroi (atpudyt Tum Ha puc. 10.8).

CoTpy THHE
TabeneHElT HOMEP
Panunua

Husa

OT4ecTBe

Iata poxnemna

JonxnocTs
Tun

,L Tin
[ T |

TMocToAHHEI COTPY IHHE COBMECTHTETE
[ TafentHerl HOMED {FK]] [ TaGenkHEN HoMep (FK) ]
| | Craska |

Puc. 10.8. Hepapxus HacinenoBanus. Hernonnas kateropust

Wepapxun kareropuid AensATCA Ha JBa TUIA — IIOJHBIE W HENOJHbIE. B IOJHOM Kareropuu OJHOMY
9K3EeMIUIIPY poJoBOro mnpejaka (cyuHocts Coyxamuii, puc. 10.9) 06s13aTeIbHO COOTBETCTBYET IK3EMILIAP B KAKOM-

1100 IOTOMKE, T. €. B IPHUMEPE CIyKAIIUi 0053aTeNbHO SBISETCS TMO0 COBMECTHTEIIEM, THO0 KOHCYJIBTAaHTOM, JINOO
MOCTOSTHHBIM COTPYIHUKOM.

CoTpy IHHE
TatensHEIH HoMep

Dras Homms

Hms

OrmiecTBO

Jlata posieHHs
JomkHOCTE

Tun
£ Tun

[ |
locTcannei coTpyaHnE COBMECTHTETE EoHcymeranT
| Tafienereit gomep | FE) | [ Tabensment Homep (FE) ] [ Tatensaen nomep (FR) ]
| | Crapka | | Olpragnzanns |

Puc. 10.9. Vepapxus nacnenoBanwms. [lonHas kaTeropus

Ecnu kareropusi eiie He BBICTPOEHA MOJHOCTHIO M B POJOBOM MPEAKE MOTYT CYIIECTBOBATh IK3EMILISPHI,
KOTOpBIE HE MMEIOT COOTBETCTBYIOIINX IK3EMIUIIPOB B IOTOMKAaX, TO Takas Kareropus Oyaer HemoaHoil. Ha puc.
10.8 moka3aHa HEMoJHasi KaTerOpHsi — COTPYTHHK MOXKET OBbITh HE TOJBKO TOCTOSHHBIM HJIM COBMECTHTENIEM, HO U
KOHCYJIbTAaHTOM, OJIHAKO CYIIHOCTh KOHCYJIBTAHT ellle He BHECEHA B UEPAPXHUI0 HACIICIOBAHHS.

Kiroun

Kak 0bUT0 CKa3aHO BBIIIE, KaX/IbIi 3K3EMIUISP CYIIHOCTH TO/DKEH ObITh YHHKAJICH U JIOJKEH OTINYAThCS OT
JPYTHX aTpuOyTOB.

[MepBuunbIit kitou (primary key) — sto atpuOyT wiun rpymma aTpu0yToB, OAHO3HAYHO HICHTH(PHUIIUPYOIIAsT
9K3EMILISIP CYIHOCTH. aTPUOYTHI IEPBHYHOTO KII0YA HA TUarpaMMe He TPeOYIOT CIIeUaIbHOTO 0003HAUYEHHS — 3TO
T€ aTprOYyThI, KOTOPHIC HAXOAATCS B CIIMCKE aTPUOYTOB BBIIIIC TOPH3OHTAIBHOM JMHUH (CM., Harpumep, puc. 10.9).

B o1HOM CyIIHOCTH MOTYT OKa3aThCs HECKOJIBKO aTpuOyTOB WJIM HAOOPOB aTpuOyTOB, MPETEHAYIOIIUX Ha
POJIb IEPBUYHOTO KiTfoua. Takue mpeTeHIeHThl Ha3bIBAIOTCS MOTEHIHAIBHBIMU KiTrouamu (candidate key).

Ki1roun MOTyT OBITh CIIOXHBIMH, T. €. COACPKAIUMH HECKOIBKO aTprOyTOB. CIIOXKHbIC TIEPBHYHBIC KITFOUH HE
TpeOYIOT CHENUATLHOr0 0003HAYECHUSI — ITO CIHCOK aTpUOYTOB, PACHOI0KEHHBIX BBIIIEC TOPH30HTATIBHOMN JTNHHH.

PaccMmoTpuM KaHIMIATOB HA POJIb IEPBUYHOTO Kitoua cyinHoctd Corpyauuk (puc. 10.10).


http://www.intuit.ru/department/se/devis/10/4.html#image.10.8#image.10.8
http://www.intuit.ru/department/se/devis/10/4.html#image.10.9#image.10.9
http://www.intuit.ru/department/se/devis/10/4.html#image.10.8#image.10.8
http://www.intuit.ru/department/se/devis/10/4.html#image.10.8#image.10.8
http://www.intuit.ru/department/se/devis/10/4.html#image.10.9#image.10.9
http://www.intuit.ru/department/se/devis/10/4.html#image.10.10#image.10.10
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CoTpy OHHE

TaGenbHEI HOMe
MramwTms

Hus

OTyecTBo

Homep nacnopra
onxHoCTE
Houep KoMHATEL
Topoa

Vnuua

o

Puc. 10.10. Onpeznenenue nepBUIHOTO Kirtoya tst cymHocTy "CoTpyaHuk"

3H€CB MOJKHO BBIJCIHUTH CICAYIOINE TOTCHIHAIBHBIC KIIOYH.

1. TabenbHb1l HOMED;
2. Howmep nacmopra,;
3. ®amunus + Ums + OTdecTro.

Jy1st TOro 4yTOOBI CTaTh MEPBUYHBIM, TOTECHIIMATBHBIN KITFOY JIOJKEH YIOBJIETBOPATD Sy TPEOOBaHUI:

YHukanbHOCTh. /[Ba 53K3eMIUISIpa HE [OJDKHBI HMMETh OJMHAKOBBIX 3HAUYEHUW BO3MOXKHOTO KIIHOYA.
noTeHIMaNbHbI K04 No 3 (@amunus + Ums + OTdecTBO) SBISCTCS IUIOXHM KaHIUIATOM, IOCKOJIBKY B
OpraHU3aIi MOTYT paboTaTh MOJHBIC TE3KH.

KomnakTHocTh. ClOXHBI BO3MOXKHBIM KIIFOY HE JOJDKEH COJEp)KaTh HHU OJHOTO aTpuOyTa, yAalleHUe
KOTOPOT0 HE MPUBOIIO OBl K yTpaTe YHUKaNbHOCTU. [l o0ecrieueHus: yHUKaIbHOCTH Kitoua Ne 3 1OmOJITHUM ero
atpubytamu [lata poxxaenus u Liet Bosioc. Ecinu OusHec-nipaBuiia roBopsT, 4YTO coueTaHus aTpudyroB Pamuiius +
Nwmsa + OtuectBo + [lata poskaeHUs] AOCTATOYHO IS OJAHO3HAYHOW MACHTU(HKAIMKN COTpyAHHKA, TO L[BeT Bosoc
OKa3bIBaeTCsl JUIIHUM, T. €. Kitou Pamunus + Umsa + OtuectBo + Jlata poxxaenus + L{BeT Bojoc He siBisieTcs
KOMITAKTHBIM.

[Ipu BBIOOpE MEPBUYHOTO KITFOYA MPEANIOUTEHNE JOHKHO OTAaBaThCs 00Jiee MPOCTHIM KITF04aMm, T. €. KIYam,
COJIep>KallliM MEHbIIIEe KOMUYECTBO aTpuOyToB. B mpuBeneHHoM mpumepe kimoud Ne 1 u 2 mpenamodtuTenbHEn
kiroya Ne 3.

ATpuOyThl KIItOYa HE JOJDKHBI COJEp)KaTh HYJEBBIX 3HAYeHHWIl. 3HaueHHWe aTpHOyTOB KIIOYa HE JOJHKHO
MEHATHCSI B TEUEHHE BCETO BPEMEHHU CYIIECTBOBAHMS JK3eMIUIsipa cymiHocTu. COTpyIHMIIA OpPTaHU3AIlUU MOMKET
BBINTH 3aMy>X U CMEHUTH Kak (haMujnio, Tak U nacrnopt. [ToaTomy kimtoun Ne 2 1 3 He MOAXOASAT HA POTIb IEPBUYHOTO
KJIFOYa.

Kaxknas cymHocTh 10KHA UMETh 110 KpailHel Mepe OJIMH MOTEeHIUAIbHBIA KITIt04. MHOTHE CYIIHOCTH UMEIOT
TOJIbKO OJMH TOTCHIIMAIBHBIA K04, Takol KJII0Y CTAaHOBHUTCS MEPBUYHBIM. HekoTopbie CYNTHOCTH MOTYT UMETh
0oJiee 0THOTO BO3MOKHOTO KiTtoua. Torja oMH U3 HUX CTAHOBUTCS MIEPBUYHBIM, a OCTaJIbHbIE — alIbTEPHATUBHBIMH
KJIFOUaMH.

AnbrepHatuBHbii K104 (Alternate Key) — 3To moTeHIMaNbHBIA KITFOY, HE CTABIINN TICPBUYHBIM.

Hopmanu3zanus JaHHBIX

Hopmanuzamusi 1aHHBIX — mNpouecc NMPOBEPKU M PeOPraHU3alUM CYIIHOCTEH M aTpuOyTOB € LeJIbIO
Y10BJIETBOPEHNSI TPeOOBAHUIA K PeIsIHMOHHON MoJieny nanHbIX. HopManu3aius mo3BosisieT ObITh yBEPEHHBIM, UTO
KKl aTpuOyT onpeseneH Ui CBOEH CYIIHOCTH, a TaKKe 3HAYUTEIbHO COKPAaTUTh 00BEM MaMSTH Uil XpaHEHUS
uH(GOpPMAIIMK U YCTPAHUTh aHOMAJIMU B OPTaHU3AINK XPaHEHUS JaHHBIX. B pe3yibTare mpoBeaeHus] HOpMaIU3aIiH
JIOJDKHA OBITH CO3/IaHa CTPYKTYpa NaHHBIX, IPH KOTOPOH MH(OpMAIUS O KaXJI0M (PaKkTe XpaHUTCS TOIHKO B OJTHOM
Mmecte. [Iporiecc HopManu3auu CBOJUTCS K MOCIEI0BATEIbHOMY MPUBEACHUIO CTPYKTYPBI JAHHBIX K HOPMaJIbHBIM
dbopmam — dhopMaT30BaHHBIM TPEOOBAHUSAM K OPTaHU3AIMN JAHHBIX. VI3BECTHBI MIECTh HOPMAIIBHBIX (POPM.

Ha mnpakTtrke OOBIYHO OTrpaHUYMBAIOTCS MPUBEICHUEM JaHHBIX K TpeTbel HopMaibHOU (opme. s
yIIIyOJIGHHOTO M3Yy4YeHHsST HopMain3anuu pekoMmenayercst kaura K. JIx. [leiita "BBenenue B cuctemsr 6a3 1aHHBIX"
(Kues; M.: /lnanektuka, 1998).

ERwin He comepXUT MOJHOTO aaropuTMa HOpMalM3allMd U HE MOXET MPOBOAUTH HOPMAaJIU3aLUIO
ABTOMATUYECKH, OJTHAKO €T0 BO3MOXKHOCTH OOJIETYAIOT CO3/JaHHE HOPMAJM30BAaHHOW MOJETH JaHHBIX. 3amper Ha
MIPUCBOEHUE HEYHUKAIBHBIX UMEH aTpuOyTOB B paMKax MojieiH (Ipy COOTBETCTBYIONIEH ycTaHoBKe onuu Unique
Name) oberdaer codmoaeHue npasuia "oauH ¢pakT — B ogHOM Mecte". FiMeHa poseid arpu0yToB BHEIIHUX KITIOUEH
1 yHUUKAIMSA aTpHOYyTOB TaKXe 00JIErJaroT MOCTPOCHUE HOPMATM30BaHHON MOJICTIH.
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JloMeHBI

JIOMEH MO>KHO OIpEeNIUTh KaK COBOKYITHOCTh 3HAUEHHUH, M3 KOTOPBIX OepyTcsl 3HaueHHs aTpuOyTOB.
Kaxnapiii atpulOyT MoxeT ObITh OIpeneieH TOJbKO Ha OJHOM JIOMEHE, HO Ha KaXJOM JIOMEHE MOXET OBITh
OTIpENIeJIEH0 MHOKECTBO aTpuOyTOB. B MoOHATHE JOMEHA BXOIAHMT HE TOJIBKO THUII JIaHHBIX, HO M 00JacTh 3HAYEHUI
naHHbIX. Hanpumep, MokHO onpenenuTs 1oMeH "Bo3pact" kak moJI0KUTEIbHOE 1EeJI0€ YUCIIO U ONIPEASTUTh aTPUOyT
Bo3spact coTpyaHuka Kak NpuHaAIeKalil 3TOMY JOMEHY.

B ERwin nomeH MOXKeT OBITH ONpEeNieH TOJbKO OJIMH Pa3 M HCIOIb30BaThCsl KaK B JIOTHYECKOW, TaK U B
¢du3nveckoit Moenu.

JIoMeHBI MO3BOJISIOT 00JETYUTh paboTy ¢ JaHHBIMU Kak pa3paboTyrMKaM Ha dTare NMPOSKTHUPOBAHUS, TaK U
aamuHucTpatopam b/l Ha sTane skcmuryarauuu cucreMbl. Ha jiornueckomM ypoBHE JOMEHBI MOXHO ONUcaTh 0€3
KOHKpETHBIX (pu3nueckux cBoilcTB. Ha ¢u3mueckoM ypoBHE OHM aBTOMATHYECKH IMOJIYYalOT CHElU(pUYECKHe
CBOICTBa, KOTOPbIE MOXXHO U3MEHUTh BpyuHY!0. Tak, noMeH "Bo3pacTt” MoKeT UMETh Ha JIOTMYECKOM YPOBHE THII
Number, Ha ¢pusndyeckom ypoBHE KoJOHKaM gomeHa Oyaer npucBoer tun INTEGER.

Kaxnpiii noMeH MokeT ObITh OmMcaH, CHAOXEH KOMMEHTAapHeM WM CBOWCTBOM, OMpPEICICHHBIM
nonbs3oBarenem (UDP).

Co3nanme puznveckoi MOAeJIH JAHHBIX

@dusnyeckass MOJENIb COJACPKUT BCIO HH(OpMalMio, HEOOXOOUMYIO JUIsl peanu3auuu KOoHKpeTHol b/l
Paznuuatot 1Ba ypoBHS (hU3HUECKON MOJENH:

) TpaHCPOPMAIIMOHHYIO MOJICIb;
) monens CYB/L.

TpanchopmaninonHass MoJeiIb COIEPKUT MHPOPMALMIO ISl peau3alluu OTAEIbHOr0 MPOEKTa, KOTOPBIH
MOKeT ObITh YacThio 00met C u onmchiBaTh MOJMHOKECTBO MPEIMETHOW oOiactu. JlaHHAs MOIEIb MO3BOJISICT
MPOEKTUPOBILMKAM U aAMHUHHCTpaTopam b/l myuiie npeacraButh, kakue o0bekThl b/ Xpanarcs B cnoBape JaHHBIX,
U TIPOBEPHUTH, HACKOJIBKO (PU3NIECKast MOJEIb YIOBIETBOpsieT TpeboBanusM K MC.

Moaeas CYBJ/l aBTOMatmyecku reHepupyercss U3 TpaHCHOPMAILIMOHHOW MOJENIU M SBISETCS TOYHBIM
oTtoOpaxeHueM cuctemHoro karaigora CYB/I.

@dusnueckuil ypoBeHb NPEACTABICHUS MOJIENN 3aBUCUT OT BblOpaHHoro cepsepa. ERwin mognepkuBaer
6osee 20 pessSIIMOHHBIX U HepeTsuuoHHbIX BJI.

ITo ymomuanuto ERwin renepupyer uMeHa TaOiaull M HWHAEKCOB IO MIA0JIOHY Ha OCHOBE HMEH
COOTBETCTBYIOIIMX CYIIHOCTEH M KIIIOYEeH JIOrMYecKod MOJENu, KOTOpble B JajlbHEHIIEM MOTyT OBITh
OTKOPPEKTUPOBaHbI BpyuHyt0. FIMeHa TabuuIl 1 KOJIOHOK OYJyT CreHepHUpOBaHbI 10 YMOJIYAHUIO Ha OCHOBE UMEH
CYILIHOCTEN U aTpuOyTOB JIOTUYECKON MOJEIH.

HpaBI/ma BaJUJAAlIMHA U 3BHAYCHHUA 110 YMOJITIAHUIO

ERwin noajiepxuBaeT npaBuiia BaIMAlUN I KOJIOHOK, a TaK)Ke 3HaUeHUeE, IPUCBAaNBaeMOe KOJIOHKaM I10
YMOJIYAHUIO.

[IpaBuio BanuaanuM 3agaeT CIHUCOK JOMYCTUMBIX 3HAUEHUH Ui KOHKPETHOM KOJIOHKM W/WJIM IpaBHia
MIPOBEPKHU JOMYCTUMBIX 3Ha4Y€HHM. B CHHCOK JOMYyCTUMBIX 3HAYEHMM MOXXHO BHOCHTH HOBBIE 3HaueHus. ERwin
MO3BOJISIET CTeHEpUpPOBaTh MPaBUila BAIUJAIIMA COOTBETCTBEHHO CUHTaKcucy BelOpanHoi CYBJl ¢ yueToMm rpanuig
JINAIla30Ha WM CIIUCKA 3HAYCHMI.

3HayeHMe MO0 YMOJIYAaHUIO — 3HAYEHUE, KOTOPOE HYXHO BBECTH B KOJIOHKY, €CJIM HUKAKOE JPYro€ 3HaYCHHE
HE 3aJ1aHO SIBHBIM 00pa3oM BO BpeMs BBOJa JaHHBIX. C KaK0W KOJOHKOW MM IOMEHOM MOXKHO CBSI3aTh 3HaUCHHE
1o ymoa4anuio. CMcoK 3HaU€HUI MOXKHO PEIaKTUPOBATh.

[locne co3gaHus mpaBwia BaJIWJAUMA M 3HAYEHHS MO YMOJIYAHMIO WX MOXHO NPHUCBOMTH OJHOM WIIHU
HECKOJIbKUM KOJIOHKaM WJIM JOMEHAMHU.

HNnaexcol

B B/l nannble 00bIYHO XpaHSATCS B TOM MOPSAJKE, B KOTOPOM MX BBENU B Tabmuily. MHOrue pensiiuuoHHbIE
CYB/l uMeT CTpaHWYHYIO OpPraHM3aLMUIO, IPU KOTOPOH TalOJHIla MOXKET XpaHUTbCA (PparMEeHTapHO B pa3HBIX
o0yacTsx AuMcKa, MPUYEM CTPOKM TaOJUIBl paclojiaraloTcs Ha CTpaHHUIaX HeynopsiodeHHo. Takoil crmocoO
MI03BOJIsIET OBICTPO BBOAUTH HOBBIE JaHHBIE, HO 3aTPYIHAET IMOMCK JaHHBIX.

UtoOb1 pemmth mpobiemy moucka, CYBJ] wcmonb3yroT OOBEKTHI, Ha3biBaeMble WHACKcaMu. HMHaekc
COJICPKHUT OTCOPTUPOBAHHYIO MO KOJOHKE MM HECKOJIBKHUM KOJIOHKaM MH(OPMAIMIO U YKa3bIBaeT HAa CTPOKH, B
KOTOPBIX XPAaHUTCSI KOHKPETHOE 3HAYEHHE KOJOHKHU. [IOCKONBbKY 3HAUEHHsI B MHJAEKCE XPAHATCS B ONPEIACICHHOM
HOpsi/IKE, TIPU MTOMCKE MPOCMATPUBATh HYKHO 3HAUUTEIIEHO MEHBIINH 00BEM TaHHBIX, UTO CYIIECTBEHHO YMEHbBINACT
BpeMs BBINOJIHEHNUS 3apoca. MTHaeke peKOMEHIyeTCsl CO3/1aBaTh JJIsl TEX KOJIOHOK, 110 KOTOPBIM YaCTO MPOU3BOIUTCS
IIOUCK.
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ITpu reneparnuu cxemsl ¢uszndeckoil b/l ERwin aBromaTiuecku co3gaeT MHAEKC Ha OCHOBE NMEPBUYHOIO
KJIF0Ya Ka)KJ0W TaOJIHMIIb], a TAK)KE HA OCHOBE BCEX AJIbTEPHATHBHBIX KJIHOUEH M BHEIIHUX KJIIOUYEH, OCKOJIBKY 3TH
KOJIOHKM HamOoJiee 4acTO MCIIOJB3YIOTCS Ul MOMCKA JaHHBIX. MOXKHO OTKa3aThCs OT IeHepalyd WHAEKCOB I10
YMOJIYAaHUIO U CO3/4aTh COOCTBEHHbIE MHAEKCHI. [ yBenumueHus 3((EeKTUBHOCTH INOMCKa aaMuHHcTparop bJ]
JIOJKEH aHAJIM3UPOBAThH YAaCTO BHIIIOJIHSAEMBIE 3alPOChl M HA OCHOBE aHAJIM3a CO3/1aBaTh COOCTBEHHBIE UHIEKCHI.

Tpurrepsl U XpaHuMble NPOUEAYPbI

Tpurreppl W XpaHUMbIE NPOLEAYPHl — ITO HMMeHOBaHHbIe OJokM Koaa SQL, koropbie 3apaHee
OTKOMIIWJIMPOBAHbI U XPAHATCH HA cepBepe I TOro, YTO0bI OLICTPO NMPOM3BOAUTL 00padOTKY 3alIpOCOB,
BAJIMIALMIO JAHHBIX M JIPyrHe 4acTo BbINOJHsieMble (pyHKUMH. XpaHEHUE U BBIIIOJIHEHHE KOJA HAa cepBepe
MIO3BOJIIET CO3/1aBaTh KOJ| TOJIBKO OJMH pa3, a HE B KayKJA0M IPUIIOKeHUH, padoratoieM ¢ BJl. 310 akoHOMUT Bpems
IpU HAMMCAaHUU U COMPOBOXKIEHUM mporpamm. [Ipu 3ToMm rapantupyercs, 4TO LIEJIOCTHOCTh JAHHBIX M OW3HEC-
IpaBUiIa MOAAEPKUBAIOTCS HE3aBUCHUMO OT TOT'0, KAKOE€ MMEHHO KJIIMEHTCKOE MPHUJIOKEHHE 00paIiaeTcst K JaHHBIM.
Tpurrepel U XpaHuMble MpOLEAYpPhl HE TpeOyeTcs MepechbulaTh MO CeTH U3 KIMEHTCKOro MPUIIOKEHUS, YTO
3HAYUTEIHHO CHUKAET CETEBOM Tpaduk.

XpaHuMOU MpoLEAYpOl Ha3bIBAETCS MMEHOBAHHBIM HA0Op MpPEIBapUTEIEHO OTKOMIMIMPOBAHHBIX KOMaH]]
SQL, KOTOpBIif MOKET BbI3bIBATHCSI U3 KJIMEHTCKOI'O IPUIIOKEHUS WIH U3 JPYTOM XpaHUMOM MPOLIETYPHI.

Tpurrepom Ha3bIBaeTcs MpoLeaypa, KOTOpask BHIMOIHIETCS aBTOMATUYECKU KaK pPeakilus Ha coObiTue. Takum
COOBITHEM MOJKET OBITh BCTaBKa, H3MEHEHNE WM y/IaJICHHUE CTPOKH B CyIIecTBYomel Tadnume. Tpurrep cooOmiaer
CYB/1, xakue neicTBUs HY>XKHO BhINOJAHUTH 1pu BbinoaHeHuU komana SQL INSERT, UPDATE unu DELETE s
o0ecrieyeHns JONMOTHUTEIBHON (PYHKIIMOHAIBHOCTH, BBITIOJTHIEMOM Ha cepBepe.

Tpurrep ccblI0YHON LEJOCTHOCTH — 3TO OCOOBIA BUJ TPUITEPA, HCIOIB3YEMBIH ISl MOAEP KAHUS
[EJIOCTHOCTH MEXIYy JBYMs TaOJWIlaMH, KOTOpbIE CBs3aHBI MEXIy coOoi. Eciu crpoka B omHOM TaliuIe
BCTaBJISICTCSI, U3MEHSETCS WU yAAJSEeTCsl, TO TPUTTEP CChUTOUHOM 1enocTHocTH coodmiaer CYB/, 4to HyXkHO nenathb
C TEMH CTPOKaMH B JPyTruX TaOIHIaxX, y KOTOPHIX 3HAUE€HHE BHEIIHETO KIIF0Ya COBIAAET CO 3HAUEHHEM MEPBUYHOTO
KJIF0Ya BCTABJIEHHOM CTPOKH (M3MEHEHHOM WU YJAJIeHHON CTPOKH).

Jns renepanuu TpurrepoB  ERwin wucmons3yer MexaHuW3M MIa0JIOHOB — CIEHMUAIBHBIX CKPHUITOB,
WCIOJB3YIOIMX MakpokoManabl. IIpu reHepamuu koza TpuUrrepa BMECTO MaKpOKOMaH[ IOJACTaBISIOTCS MMEHA
Ta0JIML, KOJIOHOK, NIEPEMEHHbIE U JApyrue (pparMeHTbl KOJa, COOTBETCTBYIOIIME CUHTaKkcucy BbiOpaHHoU CYBJI.
[ITab0HBI TPUTTEPOB CCHUIOUHOM 1IEIOCTHOCTH, reHepupyeMble ERwin 1o ymMoauaHHio, MOKHO U3MEHSTh.

Jliig co3anust U peJakTUpPOBaHUs XpaHUMBIX mpouenyp ERwin pacnonaraer crnennanbHbIMU peaKkToOpamu,
AQHAJIOTMYHBIMHU PEAKTOpaM, HCIOIb3YEMBIM JUIS CO3JAHMs TPUITEPOB. B oTimume oT Tpurrepa XxpaHumas
IpoLEeAYypa HE BBIIOJIHSIETCS B OTBET Ha KAKOE-TO COOBITHE, a BBI3BIBAECTCA U3 APYTOM MPOrpaMMbl, KOTOpas mepeaaet
Ha cepBep UM MpoLeaAypbl. XpaHuMas npolieypa 6ojaee ruokas, 4eM TPUITep, MOCKOIbKY MOKET BbI3bIBATh JPyTUe
XpaHuMble mpouenypsl. Eil MOXXHO mepenaBaTh mapamMeTpbl, U OHAa MOYKET BO3BpAallaTh MapaMeTpbl, 3HAYEHUS U
COOOLIEHHUS.

Jleknus 18. Mojaen TaHHBIX B HHCTPYMeHTaIbHOM cpelcTBe ERwin (uactsb 2)

l'lp OCKTHPOBAHHUE XPAHW/INIL JAHHBbIX

B XpaHunuina JaHHBIX ITOMELIAIOT JAAHHBIE, KOTOPHIE PEIKO MEHSAIOTCSA. XpaHWIMILA OPUEHTUPOBAHBI HA
BBIMOJTHEHHE aHAIUTUYECKUX 3alIPOCOB, 00ECTIEUYNBAIOLIUX MOAAEPKKY MPUHATHUS PELISHUH ISl pyKOBOJUTENEH U
MeHeKepoB. [Ipu MpoeKTHPOBaHUM XPAaHWIUII JAHHBIX HEOOXOJMMO BBIMIOJIHATH CIeAyIONUe TpeOOBaHU:

. XPaHWJIHIIE TOJHKHO UMETh TOHATHYIO [T TOJIb30BaTeNel CTPYKTYPY JaHHBIX;

) JIOJDKHBI  OBITh  BBIZICTICHBI CTaTUYECKHE JAHHbIe, KOTOpbIE MOAUMHUIMPYIOTCS IO PACITUCAHUIO
(e’xeTHEBHO, €XKEHEAETBHO, €XKEKBAPTAIBHO);

) JIOJDKHBI  OBITh  YIIPOINEHB TpeOOBaHUS K 3ampocaM JUisi HCKIIOYEHHs 3allpocoB, TPEOYIOUIHX
MHOKECTBEHHBIX yTBepkaAeHui SQL B TpagunuonHsX penaunorabix CYB/];

. JIOJDKHA 00ecneunBaTbesl MOAIEpKKa CIOXKHBIX 3ampocoB SQL, Tpedyromux o0paboTKH MUIIIIMOHOB
3anmcen.

Kak BumHO U3 3THX TpeOoBaHUM, 1O CBOEH cTpyKType persimonHabie CYB]] cymecTBeHHO OTIMYar0TCs OT
xpanwiil JaHHbIX. Hopmanu3zanus nanasix B pessiiuoHHbix CYBJl npuBOIUT K CO3JaHUIO0 MHOXKECTBA CBSI3aHHBIX
MeX Iy co00# TabmuIl. BeITOTHEHUE CII0KHBIX 3aIPOCOB HEM30EKHO MPUBOIUT K 00HETMHEHUIO MHOTHX TA0JINII, YTO
3HAYUTCIBHO YBGJII/I‘-II/IBaeT BpCMH OTKJIMKA. HpOGKTPIpOBaHI/IC XpaHI/IJII/IH_[a JAaHHBIX HOIIpaBYMeBaCT CcO31aHueC
JIEHOPMAJIM30BaHHOM CTPYKTYPHI IaHHBIX, OPUECHTHPOBAHHBIX B TIEPBYIO OUEPEIh Ha BRICOKYIO TPOU3BOAUTEIILHOCTh
HpI/I BBIITOJIHCHUN AHAJIUTHUYCCKHUX 3aHpOCOB. HOpMaJII/IBaI_II/ISI aejiact MOACIIb XpaHI/IJII/IIJ_[a CJIMIIKOM CHO)KHOﬁ,
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3aTpyAHsET ee MOHMMAaHHE W CHIKAeT CKOPOCTh BBINMOJIHEHHs 3ampoca. s 3QQPeKTUBHOrO MpPOEKTUPOBAHUS
XpaHwui AaHHeIX ERwin ucnonb3yer pasMepHyro MOJENb — METOAOJIOTHIO IIPOEKTUPOBAHUS, MTPeJHA3HAUCHHYIO
CHEUMATBHO JUTS pa3pabOTKU XpaHWIIHIL JaHHBIX. PasMepHOe MOIeTMpOBaHNE CXOIHO C MOJCIUPOBAaHUEM CBSA3EH U
CYIIHOCTEH [UIsl PEISUUMOHHOM MOJENHM, HO HMEET JpPYryro uenb. PemsinuoHHas MOJENb AaKLEHTHpPYEeTCs Ha
[EJIOCTHOCTH U 3(PPEKTUBHOCTH BBOJA NaHHBIX. Pa3mepHas Monenb OpPHEHTHPOBAaHA B TEPBYIO Ouepelb Ha
BBITIOJIHEHHUE CIIOKHBIX 3aIIPOCOB

B pa3sMepHOM MOIENMpOBAaHMM MNPUHAT CTAaHIAPT MOJEIM, Ha3bIBaeMblil cxemol '"3Be3na", Koropas
o0ecreyrBaeT BBICOKYIO CKOPOCTh BBIIOJIHEHHUS 3alpoca MOCPEACTBOM ACHOPMAIM3ALUU U pa3JelieHus JaHHbBIX.
HeBo3MOXHO c037aTh YHHBEPCAIbHYIO CTPYKTYpPY HAaHHBIX, 0OECHEUMBAIOIIYI0 BBICOKYIO CKOPOCTh OOpabOTKH
ar000ro 3ampoca, Mo3ToMy cxema "3Be3fa’ CTpouTcs Uil 00ecredeHHUs] HauBbICIIEH NPOM3BOIUTENBHOCTH IpPU
BBITIOJIHEHUH CAMOT'0 BaXKHOTO 3ampoca (I TPYIIIbI 3aPOCOB).

CxeMa "3Be3na" 0OBIYHO COAEPIKUT OJHY OOJIBIIYIO TAONHITy, Ha3bIBaEMYIO TabmuIel GakTa, MIOMEIEHHYIO
B 1IeHTpe. Ee OKpyXaloT MeHbIINe TaOIuIlbl, Ha3bIBaeMble TaOIMIIaMU Pa3MEPHOCTH, KOTOPbIE CBS3aHbI C TAOIUIICH
(axTa paguaJbHBIMU CBSI3IMHU.

Jna cozpanus BJ] co cxemoii "3Be3ga" HEOOXOAMMO NpOaHAIM3HPOBATh OW3HEC-TIpaBUIIA MPEAMETHOMN
00J1aCTH 17151 BBIACHEHMS LIEHTPAJIBHOTO 3arpoca. JJaHHble, 00ecreunBarofe BhIIOJIHEHUE 3TOr0 3a1poca, JTOJKHbI
ObITh NOMELIEHBl B LEHTpaJbHYI0 TaOnuuy. Ilpu mpoekTHpoBaHMM XpaHWJIMILA BaXKHO OMPEIENIUTh MCTOYHHUK
JAHHBIX, METOJl, KOTOPBIM JlaHHBIE H3BIIEKAIOTCS, MpeoOpasyroTcs MU (QUIBTPYIOTCS, MPEXKAE YEM OHHU
UMIIOPTUPYIOTCS B XpaHWIUIIE. 3HAHUS 00 HCTOUYHUKE TAHHBIX MO3BOJISIOT MOIACPKUBATE PETYJISIPHOE OOHOBJICHNE
Y IIPOBEPKY KauecTBa JIaHHBIX.

Borunciaenue pazmepa bJ|

ERwin mo3BosisieT paccyutars NpuOIM3uTeNbHbIN pasMep b/] B mienom, a Takke TabiunI, HHASKCOB U APYTHX
00BEKTOB 4epe3 ONpeAeIeHHbIN nepro BpeMeHH nocie Hadana skciryatanuu MC. Pacder cTtpoutes Ha OocHOBE
CJIEIYIOIIMX MapaMeTPOB: HA4aJbHOE KOJIMUYECTBO CTPOK; MAKCUMAJIbHOE KOJIMUYECTBO CTPOK; MPUPOCT KOJIUYECTBA
CTPOK B MecsL. Pe3ysbraTel pacueToB CBOJATCS B OTYET.

IIpsimoe u o0OpaTHOE MPOEKTHPOBAHME

[IpssMBIM IPOEKTHPOBAHUEM HaA3bIBACTCS IIPOLIECC TeHepaluu pusnyeckoit cxemsl b/l u3 noruueckoit Moaemnu.
ITpu renepauuu pusndeckoit cxembl ERwin BKIto4aeT TpUrrepbl CCbIOYHON HEIOCTHOCTH, XPaHUMBIE ITPOLIETyPHl,
WHJIEKCBI, OTPAHUYEHUS U IpYTHe BO3MOXHOCTH, IOCTYITHbIE IIPH onpeeneHnu tadbaun B BeiOpanHoit CYB/I.

OOpaTHBIM IPOEKTHUPOBAHWEM HA3bIBACTCS MPOLECC I'eHEepalMy JIOTHYecKoi Monenu u3 ¢usnueckoi BJI.
O6parHoe mpoekTupoBaHue mMo3Bossier KoHBepTupoBath bJl w3 omnoit CYBJl B npyryro. Ilocne co3manus
agorunyecko Mmonenu bBJ] myTrem oOpaTHOro NHpPOEKTHPOBAHUS MOMKHO MEPEKIIOYMTHCS Ha JIpyrod cepeep u
IIPOU3BECTHU MPSIMOE IPOEKTUPOBAHHUE.

Kpome pexxuma npsMoro u 00paTHOro MPOEKTHPOBAHUS MTpOrpaMma 00ecreunBaeT CHHXPOHU3AIMIO MEXKIY
JIOTUYECKON MOJICIIbIO M cUCTeMHBIM KaTasiorom CYBJ[ Ha mpoTskeHUH BCero *u3HEHHOTo 1ukia co3aanus UC.

I'enepanus koaa KJIMEHTCKOM YyacTu ¢ noMombio ERwin

Pacumpennbie aTpudyThl

ERwin mojnepxuBaeT HE TOJbKO IpOeKTUpoBaHHE cepBepa bJl, HO M aBTOMAaTHUYECKyIO T'E€HEpalHio
KIIMEHTCKOTO MPUJIO’KEHUs B cpenax pazpadorku MS Visual Basic u Power Builder. Texnonorus renepannu cocTout
B TOM, YTO Ha dTane pa3paboTKu (U3UUECKON MOAETH JAAHHBIX KaXJ0H KOJIOHKE MPUCBAMBAIOTCS pacIIMpEeHHbIE
aTpuOyTHI, coaep)kamme WHPOPMAIMIO O CBOWCTBaX OOBEKTOB KIMEHTCKOTO NPWIOKEHHUS (B TOM YHUCIE U
BU3YaJIbHBIX), KOTOpble OyayT oToOpaxkaTb WH(pOpPMAIMIO, XPAHSINIYIOCS B COOTBETCTBYIOIEH KOJIOHKE. JTa
nHpopmarus 3anuceiBaeTcs B ¢aiine Mmoaenu. Ha ocHoBe nHdopmaIuu, cofepskamieiicss B pacCuimpeHHbIX aTpuOyTax,
TeHepUpyIoTCs dSKpaHHble GopMbl. [lomyueHHBII KOA MOXET OBITh OTKOMIIMJIMPOBAH U BBINOJHEH 0e3
JOTIOJTHUTEITFHOTO PyYHOTO KOJAUPOBAHUS.

Kaxnoit kononke B moaenr ERwin MOXxHO 3a1aTh IpeIBapUTEIbHO ONMCAaHHbIE 1 MIMEHOBAHHBIE CBOMCTBA:

) TpaBuiia Banuganuy (IpoBepKa 3HAUYCHHH );

. HaydaJbHbIE 3HAUEHUS, YCTaHABIMBAEMbIE 110 YMOIYaHHUIO;

. CTHJIb BU3YaJIbHOTO 00BEKTa (HalpuMep, paAnoOKHOIKA, TI0JIe BBOJAA H AP.);
. (dopmar n300pakeHusl.

Jlist ontrcanmsi Kaxaoro cBoiictBa ERwin coepKuT COOTBETCTBYIONIHME PEIAKTOPHI.

I'enepanus koxa B Visual Basic

ERwin noanepxuBaet reaepanuio kojaa B Visual Basic Bepcnii 4.0 u 5.0. B kauecTBe ncTouHnKa HHPOpMALUU
npu reHeparu Gopm cayxkutr moaenb ERwin. C momompio ERwin MOXHO OZHOBPEMEHHO OIHMCHIBATH Kak
KJIMEHTCKYIO 4acTbh (00BEKThI, 0TOOpakalole JaHHbIe Ha SKpaHe), Tak U cepBep b/l (mpouenypsl 1 TPUTTEPHI), TEM
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caMbIM ONTHMAJBbHO pacnpenesss GpyHkuuonanbHocTh MC MexXIy KIMEHTCKOW U cepBepHOM 4acThio. KOMIIOHEHT
ERwin Form Wizard aBTOMaTH4ecKd MpPOEKTHPYET (POPMBI C TOYCPHHUMH OOBEKTAMHU — KHOIIKAMH, CITMCKaMHU,
HOJISIMH, PAAMOKHOIIKAMU U T. JI., UCTIONB3Ys paciupeHHbie arpu0yTel. CoBMecTHOE ncnoib3oBanne ERwin u Visual
Basic mo3BossieT cokpaTUTh KU3HEHHBIHN nuki1 pazpadorku MC myteM ynorpeOiaeHust s Kax10i 3a1auu Hanbouee
s dektuBHOrO0 WHCTpyMeHTa. Visual Basic MoxeT OBbITh HCIOJNB30BAH [UISI MPOCKTHUPOBAHUS BU3YAIBHOTO
unrepderica, a ERwin — s paspabotku Gpusznyueckor U JJOTHYECKOW MOJICIN JaHHBIX C IMOCICAYIONIEeH reHepaluei
cucreMHoro karanora cepepa. Ecim BJl yxe cymectByer, To ¢ nmomomnisio ERwin MoXHO mpoBecTd oOpaTHOE
MPOEKTUPOBAHUE, MOJYYCHHYIO MOJENb JOMOJHUTh PACHIMPEHHBIMU aTpUOyTaMH U Cr€HEPHUPOBATh KIMEHTCKOE
NPUIIOKEHHUE.

Co3aaHue 0TYETOB

Jlnst rerepanuu otdyeToB B ERwin umeercst mpoctoii u 3¢ dektuBHBIN HHCTpyMeHT — Report Browser. 1o
ymMon4aHuio Report Browser comep)XUT IpeaBapUTENbHO OINPEAEIECHHBIE OTYEThl, IO3BOJISIIOIIME HAIJIAIHO
Npe/CTaBUTh MHPOPMAIMI0 00 OCHOBHBIX OOBEKTaX MOJENIW JAHHBIX — KakK JIOTUYECKOW, Tak M Qusnyeckoi. C
MOMOIIBIO CIIEHUAIBHOTO PEAAKTOPA CYIIECTBYIOIINE OTYETHl MOKHO M3MEHUTh WIIM CO37aTh COOCTBEHHBINA OTYET.
Kaxnaplii oTueT MOXKeT ObITh HACTPOCH WHIUBUAYaJbHO, JaHHBIE B HEM MOTYT OBITh OTCOPTHPOBAHBI U
orunbpTpoBaHbl. Browser Report Mmo3BosisieT COXpaHSATh pe3yabTaThbl BBIOJHEHHS OTYETOB, I€YaTaTbh |
9KCIIOPTUPOBATH UX B PACHPOCTpaHEHHBIE (DOPMATHI.

I'enepauus cioBapeii

Jlnst ynpasnenus Oosbimmu npoektamu ERwin umeer cnenmanshbiii macTpyMeHT — ERwin Dictionary,
KOTOpBI o0ecreunBaeT KOJJICKTUBHYIO pa0OTy HaJ JuarpaMMaMHd U MO3BOJIAET COXPaHATh M JOKYMEHTHPOBATH
pasnuYHbBIE Bepcuu Mojiesel qanabiX. ERwin Dictionary npeacrapisiet coboi criennanbayto b1, koTopas o3BoJiser
pelnuTh NPOoOIeMbl JOKYMEHTUPOBAHUSA W XPaHEHHsI MOJENEH, OJHAKO HE IMOJHOCTHIO OTBEYaeT TPEOOBAHUSIM
MHOTOITI0JI30BaTEIHCKON PabOTHI.

Y4eOHMKH K KypCy

1. TI'pexyn B.U., dennmenxo I".H., Kopokuna H.JI. IIpoexkTnpoBanne nHpopMannoHHbIX cucTeM MHTEpHET-
YHHMBEpCUTET HHPOpMaHOHHbIX TexHosnoruil - UHTYUT.py, 2005

2. Jlanmnun A., CarocapeHko A.ApxutekTypa u crparterus. "Uup'" u "sHb" HHPOPMALUOHHBIX TEXHOJIOTUH
WuTepHer-yHuBepcuteT nHpopMannoHHbx Texnoiorui - UHTYUT.py, 2005

Cnucok aureparypsl

1. Benapos A.M.IIpoexkTHpoBaHNe NPOrPAMMHOI0 o0ecrieYeHNsI IKOHOMHUYeCKUX HHPOPMAIHOHHBIX
cucteMM: «DuHaHCH B cTaTucTHKaY, 2000

2. TlpoextupoBanue nHdpopmanuonubix cucreM M: «KommeroreplIpecc», Ne9, 2001

3. KonryHosa E. Tpe6oBanusi kK nHpOpMAIIMOHHO cUCTEME U MOJIeJIH >KU3HEHHOT 0 IIUKJIA

4. AstomatusupoBaHHble Cucremsl Ctagun co3nanus. FOCT 34.601-90. Kommuieke cTaHIapTOB Ha
apromaTu3npoBaHublie cucteMsbl UIIK uznarensctBo ctangaptos. 1997

5. ISO/IEC 12207:1995

6. Cwmmupnosa I'.H., Copokun A.A., TexasnoB 10.®. IIpoekTHpoBaHHE IKOHOMUYECKHUX HH(POPMAIIMOHHBIX
cucreM M.: ®unanch u cratuctuka, 2002

7. TlocTpoeHue M cOBepIIEHCTBOBAHUE CHCTEM YNIPaBJIeHHUS.

8. Emudepos B.T'., Peniun B.B. BuzHec-npouecchl: perjiaMeHTalus U yIpaBJieHHe
M.: UHO®PA-M, 2004

9.  OcHoBbl oprannzannonsoro 6msneca (01.2002, Smutent. CymecTBeHHbIe (PAKTOPHI, COOBITHS, TeICTBHS)

10. Kongparses B.B., Kpacnopa B.b. MoayiabHas mporpamMmma ajis MeHeQ:KepoB. PecTpykrypuzanus
ynpasJjienusi komnanueii M.: Uugpa-M, 2000

11. KansHoB I'.H. Teopusi u npakTuKa peopranusauuu ousHec-npoueccos M.: CUHTEL, 2000

12. Mapka [.A., Mak['oya1 K. SADT — MeT010,10THsI CTPYKTYPHOI'0 AHAJIHW32 U POEKTUPOBaHUs M.
Meratexnonorus, 1993

13. Maknakos C.B. Co3nanue napopmauunonubix cucteMm ¢ AllFusion Modelling Suite M.: {nanor-MU®U, 2003

14. Yepewmnrrx C.B., Pyukun B.C., CemenoB N.O. CTpykTypHblii anaan3 cucteMm. IDEF-Texnosoruu M.:
®dunance ¥ ctatucTrka, 2001

15. Cwmupnosa I'.H.,Copokun A.A., TeasnoB 10.0. [IpoekTHpoBanue YKOHOMHYECKHX HH(POPMALMOHHBIX
cucreM. YueOHUK M.: «DuHAHCH U cTaTucTHKay, 2002

16. T'OCT 6.01.1-87 Ennnas cucreMa KiacCH(PUKANMHA U KOAUPOBAHUA TEXHHKO-IKOHOMHYECKOi
uHpopmanmuu M.: U3n. crangapros, 1987

17. Maxknakos C.B. Co3nanue napopmannonnbix cuctem ¢ AllFusion Modelling Suite
M.: Inanor-MHU®U, 2003


http://www.intuit.ru/shop/product-2493386.html
http://www.intuit.ru/shop/product-2493394.html
http://www.carabisolutions.sp.ru/
http://www.big-group.ru/

170

18. ByuI'. O0beKTHO-OpHEHTHPOBAHHOE MPOEKTHPOBAHME ¢ MPUMepPaMHU TPUMeHEeHHs
M.: Konkopa, 1992

19. Heiioypr 2. ., Makcumuyk P.A. IlpoekTupoBanue 6a3 ganHbix ¢ nomomb UML M.: U3narensckuii 1oM
«Buabssmcey, 2002



