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Yuuduimposanubiii 361k Mozgenuposanus (Unified Modeling Language,
UML) — ato rpacduueckuii A3bIK /71 BUyJIN3aIiu, criennuiimpona-
HU, KOHCTPYUPOBAHUS U IOKYMEHTUPOBAHUS CCTEM, B KOTOPBIX IJIaB-
Hast POJIb MPUHAJIEKUT TPOTPpaMMHOMY obectiedennto. C moMOIIbio
UML moskHO pa3paboTaTh AeTaJbHbIH TJIaH CO3/[AaBAEMOI CHCTEMBI,
coJiepsKalinii He TOJIBKO ee KOHIeNTYaJbHble 3JIeMeHThI, TAKHe KaK CUC-
TeMHbIe (DYHKITMU U OM3HEC-TIPOIECCHI, HO U KOHKPETHBIE 0COOEHHOCTH,
HAIPUMEP KJIACCHI, HATUCAHHBIE HA KAKOM-JTHOO0 SI3bIKE TIPOrPAMMUPO-
BaHsI, CXeMbl 6a3 TAHHBIX U TIOBTOPHO UCIIOJIb3YeMbI€ TIPOrPaMMHbBIE
KOMITOHEHTBI.

Jrta kaura HayunT Bac adextuBHo ncnoab3oBath UML. B neit
paccmarpuBaercst Bepcust UML 2.0.

Llenw

[IpounTaB 3Ty KHUTY, BBI:

U mayuuTech pa3jinyaTh, B UeEM MOJKET, a B YeM HE MOJKET TIPUTO-
nutbed UML, a Takoke 1oliMere, ToYeMy 3TOT SI3bIK BasKeH B ITPO-
ecce pazpabOTKU CJIOKHBIX TPOTPAMMHBIX CHCTEM;

U ocsoure ciioBaph, mpaBuiia, uanombr si3bika UM L 1, camoe rias-
HOE, HayunTeCh «OEryo TOBOPUTh» Ha HEM;

U moiimere, kak MOKHO ucnorb3oBaTh UML 7151 pemenns pasno-
00pasHbIX IPOOIEM MOJIEINPOBAHUSL.

[IpestaraeMoe BaiiieMy BHUMAHUIO PYKOBOJICTBO MOJIb30BATEIIST OTTH-
ceiBaet cnenudmieckne coiicTBa s3pika UML. Tem nHe menee kHu-
ra He 3a/lyMbIBAJIaCh KaK MCYEPIBIBAIOIIEE CIIPABOYHOE PYKOBOJICTBO
no UML. 3ty dyukIuio BeimosHsteT cripaBourrk Rumbaugh, Jacobson,
Booch. The Unified Modeling Language Reference Manual. Second
Edition (Addison-Wesley, 2005)1.

[Ipemaraemoe BaiieMy BHUMaHUIO PYKOBOJICTBO OIUCBIBAET MPO-
1iecc pa3paboTKH IIPOTPAMMHBIX CHCTEM ¢ uctob3oBanrem UML, oxHa-
KO He TIPeI0CTaBJISIET MOJIHYI0 nHbopMaImio 06 atoMm mpoiecce. bo-
Jiee TIOZIPOOHDIE CBeleHrs IPUBO/ATCS B KHure: Rumbaugh, Jacobson,
Booch. Unified Software Development Process. Addison-Wesley,1999.

! Pycckossbrunoe usnanue kauru: Byu I, SIko6con A., Pam6o [Ixx. UML. 2-e usn. — CII6.:
ITurep, 2006.
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Haxomnerr, B KHUTE COAEPKUTCSI MHOKECTBO PEKOMEHIAINI 1 COBe-
TOB TI0 HcIoJb3oBanuio UML i peliteHns 9acTO BO3HUKAIOIINX 3a-
Jlad MOJIEJTMPOBAHUS, HO MOJIEJIMPOBAHUIO KaK TAKOBOMY OHA He YUWT.
[Tomo6GHBIN MOAXOA IPUHAT B PYKOBOJACTBAX 10 OOJIBIIMHCTBY S3bIKOB
IPOrPaMMUPOBAHIS, PA3bsICHSIONINX, KaK TIPUMEHSITH SI3BIK, HO HE 00Y-
YAOMIUX COOCTBEHHO TIPOrPaMMUPOBAHMIO.

Jns koro NnpenHa3Ha4eHa 31a KHura

s3pik UML nipesicraBisier nHTEpeC IS TI060T0 CHENAIICTa, yIacT-
BYIOIIETO B Ipolecce pazpadOTKU, BHEAPEHUS M COIPOBOKIAECHUS IIPO-
rpaMMHOro obecredenus. JJlaHHoe pyKOBOJACTBO MOJIb30BaTEs B IEP-
BYIO OYepe/ib MpeHa3HaY€eHO JIJis Pa3paboTYMKOB, CO3/IAIOIINX MOJEN
UML. B 10 ke BpeMsi OHO OYEeT M0JIE3HO BCEM, KTO YMTAEeT HTH MOJIe-
JIV B TIPOIlecce aHaJn3a, CO3/[aHMsI, TECTUPOBAHUS U BBIITYCKA BEPCUIA
MPOTPAMMHBIX cHCTEM. XOTs TIOJl TAaKOe OTpejiesieHe MOAX0UT Yy Th
JI He JIT000H COTPYAHUK OpraHu3allii, 3aHMaloIieics pa3paboTKoi
POrPAMMHOr0 00ecIeueH s, KHUTA 0C00eHHO IPUTOANTCS aHATUTIKAM
1 KOHEYHBIM IT0JIb30BATEISIM, KOTOPbIE CHENM(PUITUPYIOT TPpebyeMyio
CTPYKTYPY U TIOBEJIEHUE CUCTEMBI, aDXUTEKTOPAM, KOTOPbIE TTPOEK-
TUPYIOT CUCTEMbI B COOTBETCTBUU C 9TUMU TPeOOBAHUAMM, Pa3paboT-
YIKaM, IIPeoOPasyIONM IPOEKT B UCIIOJTHIEMbIH KOJI, CHEIHaInCTaM
110 00eCIeYeHUI0 KauecTBa, IIPOBEPSIONIMM U ITOATBEPKAAIOIINM COOT-
BETCTBHUE CTPYKTYPbI M TIOBE/IEHUST CUCTEMBI 33/IaHHBIM CIeIn(hUKAIIN-
M, OUOINOTEKAPSIM, KOTOPBIE CO3/IAI0T KATaJIOTH KOMIIOHEHTOB, a TaK-
JKe PYKOBOAUTEJISIM TIPOTPAMM H TIPOEKTOB, KOTOPBIE OOPIOTCSI C XA0COM,
OCYIIECTBJISIOT 00IIee PyKOBOACTBO, ONPEAEISIOT HarpaBieHne paboT
U pacIpeessiioT HeOOX0AUMBbIE PECYPCHL.

JlanHasg KHKMTa paccYMTaHa Ha YUTaTesIeld, KOTOPbIEe UMEIOT XOTsI Obl
obiiee mpezcrabaeHne 06 0OGbEKTHO-OPUEHTUPOBAHHBIX KOHIIEIIIIHAX.
OmnbiT pabOoTHI € A3bIKAMU WJIK METOAAMU OOBEKTHO-OPUEHTUPOBAHHOIO
[POrpaMMUPOBaHKs He TPeOYeTCs, XOTs U sKeJlaTe IeH.

Kak paboTaTb C 3TOM KHUIOM

Tewm, KTO TOJIBKO HaUMHAET ocBauBaTh A3bIk UML, styuine Bcero un-
TaTh 9Ty KHUTY T10cjaeq0BaTebH0. Ocoboe BHUMAaHUE PEKOMEHIYETCs
YZeJTUTh BTOPOH I'1aBe, B KOTOPOU M3JiaraeTcd KOHIENTyaJbHasg MOJIeNTh
a3bika. Coslepskanme Kask/[0H TIaBbl OMUPAETCsT Ha MaTepUaJl TTPe/IbITy-
IIEH, YTO JesTaeT KHUTY YAO0OHOM /ISt TIOCIeA0BATEIbHOIO YTEHUSL.

OmnbiTHBIE pa3pabOTYMKH, JKeJIAIOIINE HAUTH PellleHre KOHKPETHBIX
pobJieM, BO3HUKAIOIINX [TPU MOJIETMPOBAHUH, MOTYT U3y4YaTh 9TO Py-
KOBOJICTBO B J1i000i1 iocsiegoBatesbHocT. CoBeTyeM 00paTUTh BHUMA-
HUe Ha TUTTUYHBIE TTPUEMBI MOJIETUPOBAHUS, TTPE/ICTABJICHHBIE B KAXK-
JIOM1 TJ1aBe.
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OpraHn3aums KHUrm
1 0COBEHHOCTM U3NOXEHU MaTepuana

[[aHHOG PYKOBOACTBO ITOJIb30BATEJIA COAEPIKUT CEMb OCHOBHBIX Pa3-

O Yacts I. BBenenue B mporecc MOIeTMPOBAHMS.

O Yacte II. OcHOBBI CTPYKTYPHOTO MOJIETTMPOBAHUS.

U Yacts II1. Pacimupenroe cTpyKTYpHOE MOJIETUPOBAHIE.
O Yacte I'V. OcHOBBI MO/IETMPOBAHNS TIOBE/IEHMS.

U Yacrs V. Pacinupentoe MozenpoBaHue OBeIeHNUsI.

U Yacte VI. MozennpoBaHue apXUTEKTYPHI.
U Yacrs VII. Utorm.

Kpome TOro, B KHUTY BKJIIOYEHBI 1B TPUIIOKEHST: 0630D TIpUMe-
Hsiemoii B si3bike UML HoTanmu un 0630p texunosornu Rational Unified
Process, a Takike rjioccapwii, cogepsKanuii Hanbojee pacipocTpaHeH-
HbIE TEPMUHBI.

Kaxxmas ryraBa mocBsiieHa pacCMOTPEHUIO KaKOM-TO KOHKPETHOM
BoaMokHocT UML 1, kKak TIpaBUIO, COCTOUT U3 CJAEAYIONIUX YeThIPEX
PasJeNoR:

1. Baenenue.

2. TepMUHBI U TIOHATHS.

3. Tunuumble IPUEMbI MOJIETUPOBAHUSI.
4. CoBeTbI 1 TIOJICKA3KH.

B Hauasie K101 rJIaBbl MPHUBOUTCS CIIMCOK OOCYKIAEMBIX B HEIl TEM.

B paznene «Tunnynble mpueMbl MOJIETUPOBAHNS> CO/IEPKATCS TIPU-
MepbI pelIeHnst 3a/ia4, Y4aCTO BOZHUKAIONINX MTPU MoJie/npoBannu. J{is
obuierdenust paboThl ¢ PYKOBOACTBOM KayK/ast 3a/1a4a MPUBOAUTCS MO/
OT/IEJIbHBIM 3aTr0JIOBKOM.

KoMmMeHTapuu 1 cOBETHI 110 TeMe TIJIaBbl TPUBOJLTCA B pasjiesax
«Ha 3ameTky».

Azpik UML nmeet mmpoxue cemanTrdeckre BO3MOkHOCTH. 1o aToit
[PUYUHE OTIMCAHUE OHON 0COOEHHOCTH MOKET TTEPECEKATHCSI C OTINCa-
HUeM JpyToi. B Takux ciayudasix cjieBa MPUBOJATCS CCBIJIKU Ha T1epe-
KPECTHbIE TeMBbI.

Ceppilii 1[BET CCHIITKU UCTIOIB3YETCS 11T 00bSICHEHST MOJIENIH, KOTO-
pasi, B oTJimdre ot 00bsiCHeHUs], Bceraa n3oopaskaercs: yepubiM. MDpar-
MEHTBI KOJIA BbIICJISIIOTCST MOHOWVPIHHAIM WPUOTOM.

BnarogapHocTK

ABTOpPBI XOTAT BbIpasuTh GarogapHocts bpiocy [yriacy (Bruce
Douglass),

ITepy Kpomny (Per Kroll) u Xoakuny Musepy (Joaquin Miller)
3a WX MOMOIIb B CO3/[aHUY KHUTH.
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[TepBbIM 0OBEKTHO-OPUEHTHPOBAHHBIM SI3BIKOM TIPUHSITO CUUTATh
Simula-67, paspaboranusiii Janem u Hurapaom B Hopseruu B 1967 ropxy.
ITOT SA3bIK MAJIO KTO B3$J1 HA BOOPY’KEeHNE, HO €T0 KOHTIETIS BO MHOTOM
crmocoOCTBOBAIA TOSIBJICHUIO JPYTHX s3bIKOB. S13bik Smalltalk momyum
IIMPOKOE paciipocTpanenye B Hauaje 1980-x romoB, a B KOHIIE TOTO JKe J1eCsi-
TUJIETHS 32 HUM TTOCJIE/IOBAJIN IPyTHe 00beKTHO-OPHEHTHPOBAHHbIE SI3bI-
ku, Takre kak Objective C, C++ u Eiffel. O6bexTHO-OpueHTHpOBaHHbIE
SI3bIKK MoJiesTmpoBanud nosiuinch B 1980-x roznax, korja uccienosa-
TeJIN, TOCTABJIEHHbIE TTEePe/l HEOOXOINMOCTHIO YUUTHIBATH HOBBIE BO3-
MOXKHOCTH 0ObEKTHO-OPUEHTHPOBAHHBIX SI3bIKOB ITPOTPAMMHUPOBAHIS
1 TpeGOBaHUS, IPEIbsIBIIsIEMbIe Bee O0JIee CIOKHBIMU MTPUITOKEHUSIMH,
BBIHY K/I€HbI ObIJIN HAavaTh pa3paboTKy pa3IMYHbIX aJlbTePHATHBHBIX
MOJIXO/IOB K aHa/m3y U rpoektrpoBannio. B nepuoz ¢ 1989 no 1994 ron
IUCTIO0 0OBEKTHO-OPHEHTUPOBAHHBIX METOIOB BO3POCIIO C JIeCATH OoJee
4eM JI0 TIATH/IeCATH. TeM He MeHee MHOTHe M0JIb30BATEN UCITBITHIBAIN
3aTPY/IHEHUS TIPK BBIGOPE SI3bIKA MOJICJTMPOBAHNST, KOTOPBII MOJHOCTHIO
oTBedas Obl UX TTOTPEOHOCTSIM, YTO TTOCIYKUIO TPUYUHOI TaK Ha3bIBae-
MOl «BOWHBI METOZIOB». B pe3ysisrare mosgBUIOCh HOBOE TIOKOJIEHUE Me-
TOZIOB, CPeN KOTOPHIX 0co00e 3HaueHne mprodbpesnn meto byda, OOSE
(Object-Oriented Software Engineering), pazpabotanubiii Iko6coHOM,
u OMT (Object Modeling Technique), paspa6orannbiii Pam6o. Kpome
TOTO, cJieyeT yrnoMstnyTh Metozbl Fusion, Shlaer-Mellor u Coad-Yourdon.
Kask1plit u3 9THX METOI0B MOKHO OBLJIO CYUTATH IIEJIOCTHBIM U 3aKOHYEH-
HBIM, XOTS1 JTI000#T U3 HUX UMEJT HE TOJIbKO CUJIbHBIE, HO 1 CJTa0ble CTOPOHBI.
BoipasuresbHbie BO3MOKHOCTH MeTo1a Byda O 0cOOEHHO BaKHbI HA
gTarax MpoeKTHpoBanus u kKoHcrpyuposanus cuctembl. OOSE ObL1 Be-
JIMKOJIETTHO TIPUCTIOCOOJIEH /TSt aHAIn3a 1 (hOpMYJIMPOBaHUS TPeOOBAHMIA,
a TakyKe /I BBICOKOYPOBHEBOTO TipoekTupoBanust. OMT okasascst oco-
GEHHO ITOJIE3HBIM JIJISI aHAJIM3a U Pa3pabOTKH MHMDOPMAITHOHHBIX CHCTEM.

Kputnueckast Macca HOBBIX Mjlell Hauasia HAKATJIMBAThCS K cepeinHe
1990-x romos, korga Ipaan Byu (kommanust Rational Software Corpora-
tion), [Ixxeiime Pam6o (General Electric), MBap SIko6con (Objectory)
U JIPYTHE TPEIPUHSIN TIOMBITKY 00beIMHUTH CBOM METO/IBI, YKe TOJIY-
YUBIIIE MUPOBOE TIPU3HAHNE KaK HArOOoJIee TIEPCIEKTUBHbIE B 061aCTH
00BEKTHO-OPUEHTHPOBAHHBIX METOIOB. SIBJISISICH OCHOBHBIMI aBTOPAMU
MetonoB byua, OOSE u OMT, Mb! oiBITaINCh CO3/IaTh HOBBIN, YHU-
(UIMPOBAHHBII SI3BIK MOJIETTMPOBAHUS ¥ PYKOBOJICTBOBAJIHMCE TIPH 3TOM
TpeMst cooOpaskeHUsIMU. Bo-T1epBbIX, BCe TPU METO/[a HE3aBUCUMO OT JKe-
JIaHus pa3pabOTYMKOB YiKe PA3BUBAIUCH BO BCTPEYHOM HATIPABJICHUM.
Pa3ymHO GBLIO TIPOIOJIKUT 3TO JIBUKEHUE BMECTE, a HE 110 OT/AETbHOCTH,
YTO MOMOTJIO ObI B OY/IyIIIEM YCTPAHUTh HEKeTaTeIbHBIE PA3INIUsT 1, KaK
CJIeNICTBHE, HEYI00CTBA JIJIs1 IOJTb30BaTe ieil. Bo-BTOpbIX, yHI(DUITIPOBAB
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METO/IbI, TIPOIIIE OBLIO MPUBHECTH CTAOUIBHOCTD HA PHIHOK MHCTPYMEHTOB
00BEKTHO-OPUEHTUPOBAHHOTO MOJIEJTUPOBAHMSI, YTO a0 ObI BO3MOJK-
HOCTb II0JIOKUTh B OCHOBY BCeX IIPOEKTOB €JIMHbIN 3peJiblil SI3bIK, a CO-
3/1aTeJISIM UHCTPYMEHTAIBHBIX CPEJCTB MO3BOJIAIO Gbl COCPEIOTOUNTHCS
Ha 6oJiee POYKTUBHOI fesiTesibHOCTH. HakoHeIr, cire10BasIo moJarath,
9TO MOJOOHOE COTPYTHUYECTBO IPUBEIET K YCOBEPIIIEHCTBOBAHUIO BCEX
TPEX METOJIOB U 0OECTIEYHT PellieH e 3a/1a4, JIs1 KOTOPBIX JII000iT U3 HIIX,
B3SITBIN B OTJEJBHOCTH, GBI He CIUIITKOM TIPUTO/IEH.

Havap yHubuKaIuo, Mbl MOCTABUIN TIepeji COOON TPU TJIaBHbIE
LeJIN:

1. MomempoBaTh CUCTEMBI IIEJTUKOM, OT KOHIIETTAN JI0 UCTIOTHSIEMbIX
KOMIIOHEHTOB, C ITOMOII[bI0 00bEKTHO-OPUEHTHPOBAHHBIX METO/IOB;

2. Permmtb npobieMy MaciTabupyeMoCTH, KOTOpast IIPUCYIIA CIIOK-
HBIM, KpUTUYECKU BaKHBIM CUCTEMAM;

3. Co3aaTb I3bIK MOJIETUPOBAHNS, KOTOPBIH MOKET HCITOJb30BATh-
Cs He TOJIBbKO JIIOJIbMU, HO M KOMITHIOTEPaMU.

Cosnanmue si3bIKa U151 0OGBEKTHO-OPUEHTHPOBAHHOTO aHAJIN3A ¥ TIPO-
eKTUPOBAHUS HE CIIUIIKOM OTJIMYAETCS OT Pa3pabOTKHU sI3bIKA TIPOTPaM-
MupoBaHust. Bo-miepBbix, TpeGoBanoch orpannuuTh 3a1avy. Crenyer Jiu
BKJIIOYATH B SI3BIK BO3MOKHOCTB crierduranuu tpeboBanuii? JJoken
JIV SI3BIK TIO3BOJISITh BU3YAILHOE TIPOTpaMMEpoBatme? Bo-BTOPbIX, HEOO-
XOMMO OBIIO HAWTHU TOYKY PABHOBECHUST MEKITY BHIPAZUTENHHOM MOIIBIO
u ripoctoToil. CIUIIKOM MIPOCTOM SI3BIK OTPAHUYIII ObI KPYT PeIiaeMbIX
C ero TIOMOIIIBIO 33/1a4, & CJIUIITKOM CJIOKHBIN MOT OIIIEJIOMUTD HEMCKYIIIEH-
HOro paspaborunka. Kpome T0ro, mput 00beIMHEHIN CYIIECTBYIONINX Me-
TOJIOB CJIEIOBAJIO YIUTHIBATH HAJIIMYIE TIPOAYKTOB, Pa3pabOTaHHBIX C UX
MOMOTIBbI0. BHEceHMe CMIIKOM OOJIBIIIOTO YUCIa U3MEHEHUH MOTJIO ObI
OTTOJIKHYTH Y:Ke UMEFOINXCS TI0Tb30BaTeNel, a aBTOPbI, COIIPOTUBJIASCH
Pa3BUTHIO SI3BIKA, TTOTEPSLI ObI BOSMOYKHOCTD MPUBJIEKATh HOBBIX TI0JIB30-
BateJIeil u IeJIaTh SI3bIK H0JIee MPOCTHIM U YA00HBIM 151 TipuMenerust. Co-
smaBasgt UML, MblI cTapajiich HailTH ONTUMAJILHOE PELIEHNE STUX TIPOOJIEM.

Odurmansroe coznanne UML nauanocs B oktsiope 1994 roza, kor-
na Pamb6o nieperest B kommanuio Rational Software, rie paboran Byu. ITep-
BOHAYAJIBHOM 11€J1bI0 ObLT0 00beinHeHe MeTo10B byua u OMT. TlepBast
npo6Has Bepeust 0.8 Yuudunuposanuoro meroga (Unified Method), kak
€ero Torjia HasblBaJIu, MostBUIACh B OKTsA6pe 1995 roga. IIpubausuresbHo
B TO JKe BpeMsi B Kommanmio Rational nepemren fAko6con, n mpoext UML
OBLT pacIupet ¢ 1es1bio BrrrounTsb B Hero OOSE. B pesyuibrare Harmmx coB-
MecTHBIX ycuauil B utone 1996 rona soiia Bepeus 0.9 aspika UML. Ha
MPOTSIKEHNH BCETO IOJia CO3/IATe N 3aHUMAIICh COOPOM OT3BIBOB OT OCHOB-
HBIX KOMIIAHUH, paboTAIONMX B 00J1aCTH CO3IaHKs IIPOTPAMMHOT0 0Oecie-
YeHUsL. 3@ 9TO BPEMST CTaJIO SICHO, YTO GOJIBIMTMHCTBO TAKUX KOMITAHWIH COY-
710 UML s13bIKOM, UMEIOTIIIIM CTPATETUYECKOE 3HAUEHNUE JIJIsT UX OM3Heca.
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B pesyubrare 6611 co3nan koHcopimym UML, B KOTOPBINA BOIILIH
OpraHu3aIlii, N3bABUBIIHNE KeJTAHKE TPEIOCTABUTh PECYPCHI 7Is1 pabo-
ThI, HAITpaBJIEHHON Ha co3anue moJrHoi crienmduranmn UML. Bepcus
1.0 s13pIKa MOSIBUJIACH B pe3yJibTaTe COBMECTHBIX YCUJIMH KOMITAHUI
Digital Equipment Corporation, Hewlett-Packard, I-Logix, Intellicorp,
IBM, ICON Computing, MCI Systemhouse, Microsoft, Oracle, Ratio-
nal, Texas Instruments u Unisys. UML 1.0 okazajicst XopoIo omnpeje-
JIEHHBIM, BBIPA3UTETHHBIM, MOIITHBIM SI3BIKOM, TPUMEHUMbBIM JIJIST Pelie-
HUsE GOJIBIIIOTO KOJIMYECTBA pasHOOOpasHbIX 3a1a4. B ssuBape 1997 roza
OH OBLJI TIPEJIOCTABJIEH B Ka4eCTBe IPOEKTa CTAaHAaPTHOTO A3bIKA MOJE-
muposanus koucopiuymy OMG (Object Management Group).

Mexxty aaBapem u niosiem 1997 ropa koncopitimym UM L paciimpuircst —
B HETO BOIILTM TIOUTH BCE KOMTIAHUH, OTKIMKHYBITecs Ha pusbiB OMG,
anmenno: Andersen Consulting, Ericsson, Object Time Limited, Platinum
Technology, Ptech, Reich Technologies, Softeam, Sterling Software u Tas-
kon. Yrobsr hopmasmzosars crerudukarmn UML u koopauHUpoBaTh
paboTy ¢ APYTUMHU TPYIITAMHE, 3aHUMAIOIIUMICS CTaHIAPTH3AINEN, TO]T
pykosojictBom Kpuca Kobpuna (Cris Kobryn) us kommanuun MCI Sys-
temhouse n Izma Jitxonra (Ed Eykholt) us Rational 6pima oprannsobasa
pa6ouas rpyrma. [Tepecmorpennast Bepcrst UML (1.1) 6bla nipe/icrasiie-
Ha Ha paccmorperne OMG B utosie 1997 roma. B centsiOpe Bepcust Gbiia
yTBEP:K/IeHA Ha 3aCe/IaHMsIX TPYIIIbI 10 aHAJIU3Y U TPOEKTUPOBAHUIO
u Komurera o apxurexktype OMG, a 14 HostOpst 1997 rozia Oblia yTBEpK-
JIeHa B KauecTBe CTaH/apTa BCeMU ydyacTHUKamMu KoHcopiimyma OMG.

B TeueHne HECKOJIBKUX JIET clielnaibaast pabouast rpyrnma OMG
(OMG Revision Task Force) noauep:xuBaja npoaBuKeHUe IPOEKTA
UML. boumu cospannt Bepeun 1.3, 1.4 u 1.5. 3a 2000—2003 rozbr HOBas,
pacimpeHHas TpyIa y9aCTHUKOB IPOEKTa CO3/Iajia MOJIEPHU3NPOBAH-
nyto Bepcrio UML 2.0. DTa Bepcusi paccmaTpuBaiach B TeUeHHE TOA
paboueii rpynmoii Finalization Task Force (FTF) Bo riiaBe ¢ Bpanom
Cammkom (Bran Selic) uz IBM, a B Hagase 2005 roza wierst OMG yTBep-
nuin oputmanbryto Beperto UML 2.0. UML 2.0 — sTo nocsieinuii pe-
qu3 UML, KoTopbiit BKIOYaeT B cebst 6OJIBITOE KOJUIECTBO TOTIOTHI-
TEJILHBIX BO3MOKHOCTEH. MHOTO M3MeHeHuil ObLIO ¢/ieJIaHo Oyiaroaapst
OTIBITY MCIIOJIb30BAHUS TIPEABIAYIINX BepcHil. TekyIyio crierudukam-
1oUML b1 Halizere Ha Web-caiite OMG www.omg.org.

UML — 570 pesysibraT paboThl MHOKECTBA CIIEIIMATUCTOB 1 OCMBbIC-
JIEHUsI OTIBITAa MX MPEAbIAYINX pa3paborok. [logcunrars WCTOYHUKH,
KOTOPbIE UCIIOJIb30BAINCH MPHU MOJATOTOBKE 9TOTO TPOEKTa, OBLIO ObI
OTPOMHBIM HAyYIHBIM TPyIOM. Ho citoskHee Bcero ObLI0 Obl yCTAHOBUTD
BCe TIpe/IecTByomne HapaboTKu, B OOJIbIIEN MM MEHbIIEeil cTerneHn
okazasiiue BiausiHue Ha UML. C yueToMm Bcex HaydHBIX UCCIE0OBAHUN
1 paboyeil MPaKTUKK MOXKHO CKaszaTh, 4T0 UML — 210 BepxyIika «afic-
6epra», KOTOPbIit BOOpas B ce0st BeCh TPEAbILY I OIIbIT.
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Fnaea 1. 3auem mbl mogenupyem

B sTO11 r1aBe:

3HauyeHUe MO eTMPOBaHNUS

YeTsipe NpUHIUIIA MOJAETUPOBAHUS

Han6oJiee BaskHbIe MO/I€JIH IPOrPAMMHBIX CHCTEM
O0beKTHO-OPHEHTHPOBAHHOE MO/IETUPOBAHHE

Kommanws, 3aHnMAaIoIasicst Ipou3BOACTBOM MPOrPaMMHOTO obectre-
YeHUs, MOKET IIpeyciieBaTh TOJIbKO B TOM CJIy4ae, €CJIii BbIITyCKaemast
€10 TIPOYKITUS OTJINYAETCST BBICOKUM Ka4eCTBOM U pa3padoTaHa B CO-
OTBETCTBUH C 3aripocamu moJib3oBareseit. @upma, kotopast criocoOHa
BBITIYCKATh TAKYIO MPOYKITUIO CBOEBPEMEHHO U PETYJISIPHO, TPU MaKCHU-
MaJTbHO MTOJTHOM 1 3(D(HEKTUBHOM MCIIOTb30BAHUN BCEX MMEIONUXCS ve-
JIOBEYECKUX ¥ MATEPUAIBHBIX PECYPCOB Oy/eT cTaOUIbHO TIPOIIBETATD.

3 ckazaHHOTO cJie/lyeT, YTO OCHOBHBIM IIPO/LyKTOM TaKOi KOMIAHUH
SIBJISIETCST TIEPBOKJIACCHOE TIPOrPaMMHOE obectiederue, yI0BIeTBOPSIIO-
1iee TIOBCeIHEBHBIE HYK/IbI TT0JIb30BaTeseil. Bee octambHOe — mpekpac-
HbIe JIOKYMEHTBI, BCTPEYM Ha BBICIIEM YPOBHE, BEJTMKOJICTTHBIE JIO3YHTH
u naxe [lynutmepoBckas npemus 3a uaeaabHble CTPOKU UCXOTHOTO
KO/Ia — BTOPUYHO 110 CPABHEHUIO C 3TOM OCHOBHOM 3aj1aueil.

K coxanenuio, BO MHOTUX OPTaHU3AIUSX MTYTAIOT TTOHITHS «BTO-
PUYHBII» M «HECYIeCTBeHHbIN». Hesb3st 3a6bIBaTh, 4TO /IJIsT pa3pa-
60TKU 3P HEKTUBHOI TPOTPAMMBI, KOTOPAsi COOTBETCTBYET CBOEMY
[IPEIoIATAEMOMY HAa3HAUYEHWIO, HEOOXOINMO MOCTOSTHHO BCTPEYATHCS
1 paboTaTh C TOJIb30BaTEIeM, YTOOBI BBISICHUTD peajibHbie TPeOOBAHMS
K Barieit cucreMe. Eciiu BbI XOTHTE CO3/1aTh KQ4eCTBEHHOE TIPOTPAMMHOE
obecrieuenme, BaM HeOOXOMMO Pa3paboTaTh IPOYHOE APXUTEKTYPHOE
OCHOBaHUE IIPOEKTA, OTKPHITOE K BO3MOKHBIM YCOBEPIIEHCTBOBAHUSIM.
Jlst 6picTpoii 1 ahhekTUBHOI pa3pabOTKN MMPOTPAMMHOTO MPOIYK-
Ta ¢ MUHUMaJIbHBIM OpakoM TpebyeTcs puBjedYb pabouyio CHUILY, Bbi-
Oparh MPaBUJIbHBIE HHCTPYMEHTHI U OIIPEIETNTh BEPHOE HATIPABJIEHITE
paboThl. UTOGBI CIPABUTHCS ¢ TOCTABICHHON 3a/[a4eid, IPUHUMAst BO BHU-
MaHUe 3aTPAThl HA JKU3HEHHBIH IIUKJ CUCTEMbI, HEOOXOIMMO, YTOOBI
mpoiece pa3paboTKU MPUIOKEHNS OBLI TIIATEJbHO MPOAYMaH M MOT
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OBITD A/IalITUPOBAaH K U3MEHAOMINMCA HOTp€6HOCT$IM Balero ousHeca
N TEXHOJIOTUMN.

HeHTpaJIbeIM IJIEMEHTOM /1€ATEJIbHOCTH, Beﬂymeﬁ K CO3ZlaHUIO I1EP-
BOKJIACCHOT'O IMPOrpaMMHOI'O O6€CHC‘{€HI/I${, ABJIAETCA MOAEJTMPOBaHUE.
Moen 1103BOJISIIOT HaM HaTJISIHO IIPOJIEMOHCTPUPOBATD JKEJIAEMY IO
CTPYKTYPY U IOBEJIEHUE CUCTEMDbI. Onu Takke HeO6XO,Z[I/IMbI IS BU3ya-
JIN3allun 1 yIipaBJI€HUS €€ apXI/ITEKTypOIL/,I. Mogenu moMmoraior ,Z[O6I/IT]3-
CiA JIydHaiero nmoHnMaHusd co3/IaBaeMOil HaMu CUCTEMDI, YTO 3a4aCTyIO
IIPUBOAUT K €€ YIIPOIIECHNIO 1 obecreynBaeT BO3MOKHOCTD ITIOBTOPHOTO
HCIIOJIb30BaHUMA. HaKOHeL[, MO/I€JIN HYJKHBI JIJIA MUHUMHW3AllUU pUCKaA.

3HaYeHne MOAENMPOBaHMS

EcJin BBI XOTHTE COOPYANTH COOAUBIO OYIKY, TO MOKETE TPUCTYIIUTD
K paboTe, MMest B HAJTMYUH JIUIIb Ky4y OCOK, TOPCTH TBO3/IEii, MOJIOTOK,
110cKOryO1Ibl U pysieTKy. Heckobko yacoB paboThl 1ocie HeOOIbIIOTo
MPEABAPUTENBHOTO TJIAHUPOBAHKS — U BbI, HAJIO TOJIaraTh, CKOJIOTHUTE
BITOJIHE TIPHEMJIEMYT0 OYIKY, TIpUYeM, CKopee Bcero, 6e3 mocTopoHHel
nomouu. Eciu OyaKa moayduTcst 10cTaTtouHo 00JIbIIoN 1 He Oyer
CHJIBHO IIPOTEKaTh, COOAKa OCTaHEeTCsI JOBOJIbHA. B KpaiiHem ciydae Hu-
KOT/Ia He [I03/IHO HAauaTh BCe CHAaYa/Ia — WK IIPHOOPECT MeHee Kallpu3-
HOTO TIca.

Ecsin Bam Ha10 TIOCTPOUTD JIOM [IJIsT CBOE#H CeMbH, BbI, KOHEYHO, MO-
’KeTe BOCII0JIb30BaThCS TeM ke HaGOPOM MHCTPYMEHTOB, HO BpeMeHU
HA 9TO YHAET 3HAYMTeIbHO GOJIbIIE, U BALIK JOMOYAI[bI, HA/0 II0JIaraTh,
okaxKyTcs 6osiee TpeboBaTeIbHBIMU, YeM cobaka. Ecii y Bac HeT 0co60-
o OIbiTa B 00JIaCTH CTPOUTEIHCTBA, JIYUIle TIIATEIbHO BCE IPOAYyMaTh
nepej| TeM, Kak 3a0UTh 1epBbIil rBo3/b. CTOUT, 110 MEHBINEN Mepe, clie-
JIATh XOTs1 ObI HECKOJIBKO 3CKU30B Oy/ayIieit moctpoiiku. bes comuenus,
BaM HY’KHO KaueCTBEHHOE JKIUJIbe, YIOBIETBOPSIOIIEE 3alIpocaM Baleil
CeMbU M HE HapyIIaloliee MECTHBIX CTPOUTEIbHBIX HOPM U TIPABUJI, —
a 3HAYUT, MPUAETCS CeJaTh KOe-KaKie YePTeKN C YIeTOM Ha3HAYCHIMSI
KasKI0M KOMHATBI M TAKHX JIeTajIeil, KaK OCBEIeHIe, OTOILIEHNE U BOO-
mpoBoj. Ha ocHOBaHMM ATUX IIJIAHOB BBl CMOKETE TIPABUJIBHO PACCUM-
TaTh HEOOXOAMMOE JIJIsT PaOOTHI BpeMs U BBIOPATh TOAXOISIINE CTPOIi-
MaTepHasbl. B mpuHInTe MOKHO TIOCTPOUTD IOM M CAMOMY, HO TOPA3Io
BBITO/IHEE TIPUOETHYTH K TIOMOIIM APYTUX JIFOEH, HAaHUMast UX [IJIsT BbI-
MOJTHEHUST KJIIOUEBBIX PaboT, MM XOTs ObI KYIHUTHh FOTOBbIEC JAETAJIM.
Koub ckOpo BBI ClIe/IyeTe IIany 1 yKJIaJbIBAETECH B CMETY, BAIlla CEMbsI
Oyner moBosbHA. Eciu e 9TO-TO He CIaIuTCst, BPSI/ I CTOUT MEHSITH
CEMbBIO — JIyUIlle CBOEBPEMEHHO YUYECTh MOKeJAHUs POJACTBEHHUKOB.

3aIaBIIIICH LIEJIBIO TIOCTPOUTH HeOOCKPED 171st ohrica, OBLII0 OB COBCEM
HepazyMHO OPaThCst 3a 1710, IMEST B PACTIOPSIKEHIH TPYLY TOCOK U MO-
s01ok. [TockobKy B 9TOM cirydae, CKOpee Bcero, OyIyT MPUBJIEKATHCS
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MHOTOYHCJIEHHBIE KAITUTAJIOBJIOKEHISI, HHBECTOPBI MTOTPEOYIOT, YTOOBI
BbI YUJIM UX TTOKeJIAHUS OTHOCUTENBbHO Pa3Mepa, CTHIIs U (hOPMBI CTPO-
enust. Kcratu, oHM MOTYT UBMEHUTD CBOE pPellleHune ysKe TI0CTe TOT0, KaKk
BbI IIPUCTYIIATE K CTPOUTEIHCTBY. Tak Kak Ji000ii TIpocyer BaM 000¥i-
JIETCST CJIAUIIKOM JIOPOTO, 3HAaUYEHUEe TIIAHUPOBAHUS MHOTOKPATHO BO3-
pactaer. [lo-BupnmMomy, BbI OKaKeTeCh YIEHOM OOJIBIIIOTO KOJIJIEKTHBA
MPOEKTUPOBIIUKOB U 3aCTPOUIITUKOB, U JIJIT YCIIEITHOTO B3aMMOJIEHCT-
BUsL BaM 1OTPeOyeTCsl BBIMOJIHATH MHOKECTBO Pa3HOOOPA3HBIX Yep-
TesKel 1 Mojiesield 3/IaHmsl.

[Toso6paB HYKHBIX JIOIEN, TOAXOASINE UHCTPYMEHTBI U IPUCTY-
B K Pean3aiui HAMEYEHHOTO TIJIaHa, BBI C OOJIBIIION BEPOSITHOCTHIO
CyMeeTe MOCTPOUTD 3IaHNE, YIOBIETBOPSIIOIIee BceM TpeOOBaHMsIM Oy 1y -
mux oburareseil. Eciu Bl 1 qasbiie cobupaetech BO3BOAUTH OMa, TO
HPUJIETCS UCKATh KOMIIPOMUCC MEKLY MOKeJTaHUsIMU 3aKa3unKa 1 BO3-
MOKHOCTSIMU COBPEMEHHOI TEXHOJIOTUN CTPOUTENBCTBA, a K paboue-
MY KOJIIEKTHBY OTHOCUTHCSI € 3a00TOM, HE PUCKYST JIIOJIbMU U He TPpeOyst
paboThI, OTHUMAIOIIEN BCEX CUIT €3 OCTaTKa.

XOoTst 9TO ¥ KaKeTCsi KOMUYHBIM, MHOTHE KOMITAaHUH, pa3pabaTbiBa-
IOTITIE TIPOTPAMMHOE 00€ecTiedeHne, XOTST CO3/[aTh HeGOCKPeD, B TO Bpe-
MsI KaK UX TIOJIXO/ K JIeJIy OUYeHb HATIOMUHAET CTPOUTENBCTBO cOOAUbENt
Oy K.

Koneuno, nHoT/12 BAM MOZKET ITPOCTO MOBE3TH. ECi1 Hy KHBIE JII0/11
OKa3aJMCh B HY’KHOM MeCTe B HYKHOE BPEMS U PACIOJIOKEHIE TITTAHET
6JIATONIPUSITCTBYET HOBBIM HAUMHAHWSIM, TO, BO3MOKHO, BaM TIOCYACT-
JUBUTCSI CO3/IaTh MPOJYKT, KOTOPBIN mooiaeT norpedburesnsm. Ho,
CKOpee BCEro, HaHSITh TOAXOASIINX pabOTHUKOB He yaacTcs (Bce OHU
ysKe 3aHSTHI), OJIarONPUSTHBIII MOMEHT BbI yiyctuTe (Buepa OBLIO ObI
JIydIe), a pacoJioKeHue TiaHeT OyaeT KpaiiHe HeOJIarompusiTHbIM
(arot (akT BoOOIIE HEMOABIACTEH BalieMy KOHTPOJI0). CTalKkuBasch
¢ BO3pacTarouMMy TPeGOBAHUSIMHU K CKOPOCTH Pa3pabOTKU MPOrpam-
MHOTO 00€eCTieueHNs1, KOJIEKTHBbBI Pa3pabOTIMKOB 4acTO OTpaHMYMBa-
I0TCSI T€M eIMHCTBEHHBIM, YTO OHU TI0-HACTOSIIEMY YMEIOT /IeIaTh — Ha-
NUCcCaHNueM HOBBIX CTPOK Koja. leponveckue ycuiins, 3aTpaurBaeMbie
Ha MPOTPAaMMUPOBAHUeE, CTAU JIETEHION B 3TOI OTPACU, U KaXKETCs,
4TO €JINHCTBEHHBIM OTBETOM Ha TPYAHOCTHU B pa3paboTKe MPOrpaMMHO-
ro obecriedeHus OCIYKUT elite OoJiee HHTeHCUBHAsE paboTta. OaHAKO
HAITMCAHHBINA KOJl BOBCE HE 00sI3aTEIbHO MTOMOKET PENTUTD TPpodIemy,
a IPOEKT MOKET OBITh HACTOJIBKO TPAHIHO3HBIM, UTO JIaJKe YBEJTNUEHITE
paboyero [Hs Ha HECKOJBKO 4aCOB OKAKETCST HEOCTATOYHBIM JIJIST €T0
YCTIETITHOTO 3aBEPIIEeHNS.

Eciou BBl fieficTBUTENIBHO XOTUTE CO3/IaTh TTPOTPAMMHBIN TTPOJIYKT,
10 MACIITaOHOCTU 3aMBICJIA COTIOCTABUMBIIT C SKUJIBIM JIOMOM W HEOOC-
KpeboM, TO Ballia 3a/a4a He CBOAUTCS K HAIMCAHUIO OOJIBIIOTO 00bemMa
koza. Ha camom nesie mpobiiema B TOM, 9TOOBI HATIUCATD NPAGULLHBLUL
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KOZL MUHUMAIHO20 00BeMa. TTpu TakoM mozixozie pa3paboTKa KaueCTBEHHO-
O IPOrPAMMHOTO 0OECTIEUEHSI CBOIUTCS K BOIIPOCAM BHIOOPA apXUTEK-
TYPBbI, TOJIXO/ISIIET0 UHCTPYMEHTAPUS U CPEJICTB YIIPABJIEHUS TIPOTIeC-
coM. KcraTu, Hy’)KHO UMeTb B BUILY, YTO MHOTHE€ TTPOEKTHI, 3a[yMAaHHbBIE
«I10 TIPUHITUITY OY7IKI», GBICTPO BBIPACTAIOT 0 pa3MepoB HeHGOCKpebHa,
CTAHOBSICh JKePTBOIT COOCTBEHHOTO ycrexa. Ecii Takoit pocT He ObL1 yu-
TeH B apXUTEKType IPUJIOKEHMS, TEXHOJIOIMYECKOM [1POIecce U IIpu
BBIOOpPE UHCTPYMEHTAPHS, TO HEU30E€KHO HACTYIIAET BPEMsI, KOT/Ia BbI-
pocIIIast 10 pa3MePOB OTPOMHOTO JioMa OyiKa OOPYIITHTCS IO/ TSZKECTHIO
coberBentoro Beca. Ho ecomm pa3pymutcst GyKa, TO 9TO JIAIIb PA303JIUT
Banry cobaky, a ecim pyxHet HeOOCKpeOD, 9TO 3aTPOHET MaTepPHATbHBIE
MHTEPECHI er0 apeH/1aTOPOB.

Heynaunbie mpoeKTsl TEPIST Kpax B CUJTY CAMBIX Pa3HBIX MPUYLH,
a BOT yCIIEITHbIE, KAK TIPABUJIO, UMEIOT MHOTO 00111er0. XOTs ycIeX mpo-
IPaMMHOTO TIPOEKTA 0OECTIEYMBAETCSI MHOKECTBOM PA3HBIX COCTABJISIIO-
HIUX, OJTHOM U3 TJIABHBIX SIBJISIETCS IIPUMEHEHNe MO/IeTMPOBAHNS.

MoennpoBanue — 3TO yCTOSIBIIASICS U IOBCEMECTHO IPUHATAS
MHXeHepHas MeTOJMKa. Mbl CTPOUM apXUTEKTYPHbIe MOJIeJIN 3IaHUH,
9TOOBI TOMOYD MX OYLYIIINM OOUTATESIM BO BCEX JIETAJISX TIPEICTABUTD
rOTOBBIN 00BEKT. VIHOT/Ia TPUMEHSTIOT [Ia’ke MaTEMATUIECKOE MOJIETH-
poBaHue 3MaHUI, YTOOBI YIECTh BIUSHUE CUILHOTO BETPA WU 3eMJIe-
TPSICEHUS.

MonenmpoBanue MpuMeHsSIETCS He TOJBKO B CTPOUTENIBCTBE. Bpsiz
JI BbI CyMeeTe HAJAUTh BBIITYCK HOBBIX CAMOJIETOB MJIH aBTOMOOU-
Jieli, He UCIIBITaB CBOW TTPOEKT Ha MOJIEIAX: OT KOMIBIOTEPHBIX MOjIe-
Jieit ¥ yepTexei 10 GU3NIEeCKUX MOJIEIEll B a9pOIMHAMUIECKOi TpyOe,
a 3aTeM ¥ MOJHOMACIITAOHBIX MTPOTOTUTIOB. DJIEKTPUIECKUE TPUOOPHI
OT MHKPOITPOIIECCOPOB /10 Tesie(hOHHBIX KOMMYTATOPOB TaKKe TPeOYIOT
MOJIETMPOBAHUS 71 JIYUIIIerO MTOHUMaHUs CUCTEMBl U OPTaHU3aIlNT
obuiennsi pazpaboTunkoB ApyT ¢ aApyrom. [laske B kunemarorpadum
ycrex (hpuibMa HeBO3MOKEH Ge3 MpeiBapUTEIbHO HAITMCAHHOTO CIleHa-
pust (Toxke cBoeoOpasHast hopma Mozenn!) B conmonorim, aKoHOMIKE
WM MeHe/PKMEHTEe MbI TakKe MmprberaeM K MOJEJUPOBAHUIO, KOTOPOEe
MO3BOJISIET TPOBEPUTH HAIU TEOPUU U MCIIBITATh HOBBIE M/IEN C MUHU-
MaJbHBIM PUCKOM U 3aTpaTaMu.

Hrak, uto ke Takoe Moziesib? [Tompocty roBopsi, modenv — amo ynpo-
wennoe npedcmasienue peaibHOCMU.

Mopenb — 2T0 4epTek CUCTEMBL: B Hee MOKeT BXOAUTD KakK JIeTallb-
HbII [71aH, Tak 1 60Jiee abCTPAKTHOE TIPEICTABIEHUE CUCTEMBI «C BHICOTHI
HNTUYBETO TosIeTas. XOpolIask MOJIesIb BCET/Ia BKJIIOUAET 2JIeMEHTBI, KO-
TOpBIE CYIIECTBEHHO BJUSIOT Ha Pe3yJIbTaT, i He BKJIIOYaeT Te, KOTOPble
MaJIO3HAYMMBI HA IAHHOM ypOBHe abcTpakini. Kaskias crucrema MoKeT
OBITH OMICAHA C PA3HBIX TOYEK 3PEHMS, /LISl Y€TO UCTIOIB3YIOTCS PA3HbIE
MOJIeJIN, KaXK/1asl N3 KOTOPBIX, CJIeI0BATEIbHO, SIBJISIETCSI CEeMAaHTHYECKN
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3aMKHYTOIT abcTpakiueii cucteMbl. Mojiesib MOKET ObITh CTPYKTYPHOM,
MoiYepKUBaOIell OpraHu3alnuio CUCTEMBI, UJIN Ke TTOBeIeHUYEeCKOH,
OTpaskalolell ee TUHAMUKY.

3adem MbI MoziespyeM? [[71s1 aTOTO ecTh ofHa (pyHIaMEHTATbHAS
MpUYMHA.

Mot cmpoum modenv 0nst mozo, umobwvl yuuLe NOHUMAMb Pa3pada-
Mmol8aemy1o cucmemy.

MonennpoBaHue O3BOJISIET PENIUTD YeThIpe Pa3jnyHble 3a7a4n
(c™. TiaBy 2):

1. BusyanmmampoBaTh CUCTEMY B ee TEKYIIeM WJIN KeJaTeTbHOM

1711 HaC COCTOSIHUY;

OmnmcaTb CTPYKTYPY WJIK TIOBE/IEHUE CUCTEMBI;

[TosryunTh 1mabIo0H, TIO3BOJISIIONINN CKOHCTPYHPOBATH CHCTEMY;

4. JlokyMeHTUPOBaTh IPUHUMAEMbIe PEIIeHNS, NCIIOJIb3YSI MOy~
YeHHbIE MOJICJIN.

W

MonenpoBanue mpeHa3HAYeHO HE TOTBKO JIJIsT CO3/IAHMST OOJIBIITIX
cucrem. /laske MpOrpaMMHBIN 9KBUBAJIEHT coOaubeil OyIKKU BBIUTPAET
OT ero npuMeHeHusi. YeMm OOJIbIE U CIOKHEE CUCTEMa, TeM OOJIbIIee
3HaueHue PUOGPETaeT MOJIETIMPOBAHUE TIPK ee paspaboTke. Jlesio B TOM,
YTO Mbl CIMPOUM MOOEU CTLOHCHBIX CUCTNEM, NOCKOIbKY UHAYE MAKUE CUC-
membl HeBO3MONCHO BOCHPUHAMY KAK eOUHOe Ueloe.

YeoBevyeckoe BOCTIPUSTHE CIOKHBIX CYIITHOCTEH orpanmyero. Mo-
JIeJIUPYST, MBI Cy;KaeM MpoOJieMy, aKIEeHTHPYeM BHUMAaHUE B KasK/Iblil
JAHHBIIT MOMEHT TOJIBKO Ha OJHOM ee actiekTe. [lo cyTu, aToT 1oaX01
€CTh He YTO MHOE, KaK TIPUHITUTI «Pa3/leJidi U BJACTBY», KOTOPBIH JJIC-
rep [leiikerpa (Edsger Dijkstra) mpoBosriiacuia MHOTO JieT Ha3a/t: CI0K-
HYTO 33/1a9y JieTde PElTuTh, eCJIU Pa3leJTUTh ee Ha HECKOJIbKO MEHBIITHX.
Kpowme Toro, MozieTmpoBanue yCUJINBAET BO3MOKHOCTH YeJIOBEYECKOTO
UHTEJIEKTA, MOCKOJIbKY MTPaBUJIBLHO BEIOPAHHASI MOJIEJIb TO3BOJISIET CO-
3/1aBaTh MPOEKTHI Ha GoJIee BBICOKUX YPOBHSX a0CTPaKIIMH.

Ckaszarb, 4TO MOJIEJINPOBAHIE UMEET CMBICJI, — ellle He 3HAUUT, YTO
0HO a0COIIOTHO He0OX0aUMO. U AeiiCTBUTENIBHO, MHOTHE UCCIIELOBAHN
MOKa3bIBAOT, YTO B OOJIBIINHCTBE KOMITAHI, pa3padaThbiBalOIINX MPO-
rpaMMHOE oGecriedeHre, MOJICIMPOBAHNE TIPUMEHSIETCST PEIKO WJIU JKe
He npuMeHsieTcst Boob1e. deM mpolie mpoeKT, TeM MeHee BEPOSITHO, 4TO
B HeM OyJIeT MCIOJIb30BaHO (OPMaJIbHOE MOJIeJTMPOBAHUE,

KioueBoe coBo 31mech — «popmanbHoe». Ha mpaktuke paxe mpu
peanusarnuu MPOoCTENIero MPoeKTa pa3zpaboTUNKU B TOM WU WHOM
Mepe TIPUMEHSTIOT MOJIEIMPOBaHIe, X0Ts1 Obl HechopMabHO. /1151 Busya-
JIN3AIMH YaCTH CUCTEMBI €€ TTPOEKTUPOBINUK MOKET HAPHCOBATDH YTO-TO
Ha JI0cKe WK Kjaouke OGymaru. Kosuiektus pa3paboTYMKOB MOKET TIPH-
meHsaTh CRC-kaprouku, 4To6bl IPOpaboTaTh ClieHapyii UK KOHCTPYK-
o Mexannama. Hudero mioxoro B Takux Mozensix HeT. Ecan onn
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paboTaroT, To UX cyliecTBoBaHue ornpasiaHo. Ho takue HedopmasibHbie
MOJIEJIN YaCTO CO3/AI0TCA /1S OHOKPATHOTO IIPUMEHEHUS 1 He 0becIie-
YMBAIOT OOIIETO A3bIKA, KOTOPbIi ObLJI ObI TIOHSTEH JAPYTHM y4aCTHUKAM
npoekra. B crpouTtesnbeTBe cyiecTByeT OONUIUI, MOHSATHBIN [IJIs1 BCEX
SI3BIK YepTesKell, UMEIOTCs OOIIIMe SI3BIKM B JIEKTPOTEXHUKE M MaTeMa-
THYECKOM MojiesinpoBanuu. Opranusanusi pa3paboOTINKOB TAKKe MO-
’KeT M3BJI€Yb BBITOY U3 MPUMEHEHUS OOIIETO sI3bIKa MOJIETMPOBAHUS
IPOrpaMMHOTO 00ecIieYeHusI.

OT MoIeTMpOBaHUST MOJKET BBIUTPATh JI000ii poekT. /[aske npu
CO3JIaHUK OJIHOPA30BbIX MPOTPAMM, KOT/Ia 3a4acTyi0 ObIBAET MOJIE3HO
BBIOpATh HEMOAXOASAIINIA KO/ U3-3a MIPEUMYIIECTBAa B CKOPOCTH paspa-
6OTKH, KOTOPOE JAIOT SI3bIKK BU3YaJbHOTO ITPOrPAMMHUPOBAHUS, MOJIE-
JIMPOBAHUE MMOMOJKET KOJIJIEKTUBY Pa3pabOTYMKOB JIy4Ille TIPEICTAaBUTh
IJIaH CUCTEMBbI, 2 3HAYUT, BBIIOJTHUTD TPOEKT OBICTPEE M CO3/aTh NMEH-
HO TO, YTO MTO/[pa3yMeBaJl IEPBOHAYAIbHBIN 3aMbicesl. YeM cokHee
IIPOEKT, TeM O0JIee BEPOSITHO, YTO U3-32 OTCYTCTBHSI MOZIETMPOBAHIS OH
CBEpPHETCS paHbllle BpeMEHU — WJIK OyJeT CO3/IaHO He TO, YTO HYIKHO.
Bce nosie3nbie 1 MHTEPECHBIE CUCTEMbBI C TEYEHHEM BPpEeMEHU OOBIYHO
yeaoxustorest. [IpeHebperasi MoJeIMPOBAaHUEM B CaMOM Hayajie Co3/ia-
HUS CHCTEMBI, BbI, BOBMOJKHO, CEPbe3HO ToKaieeTe 00 aToM, Koraa Oy-
JIET yiKe CJAUTITKOM TTO3/THO.

[pUHLMMNBI MOJENMPOBAHMS

MoaenupoBanue umeeT GOTaTyo UCTOPUIO BO BCEX MHIKEHEPHBIX
JMUCIUTUINHAX. J[JTUTETHbHBII OTIBIT €T0 UCTIOJIb30BAHNUST TO3BOJIHI ChOp-
MYJIPOBATH Y€THIPE OCHOBHBIX TIPUHITHIIA.

Bo-1iepBbIx, 8bi60p Modenu okasviéaem onpedensiowee 6usHue Ha noo-
X200 K pewenuro npobremol u Ha mo, Kax 6yoem vizli0ems Mo peuenue.

Wnaue roBopsi, TOAXOUTE K BHIOOPY MOJIE/N BAyMYnBO. [IpaBuiib-
HO BbIOpaHHAsT MOJI€JIb BBICBETUT caMble KOBapHbIe TIPOOJIeMbl pa3pa-
OGOTKM U TO3BOJUT MPOHUKHYTH B CAMYIO CYTh 3aj[a4i, YTO TIPU MHOM
nozixo/te OBLITO OBI TIPOCTO HEBO3MOKHO. HeTpaBiibHast MOJIENb 3aBeET
BAC B TYIIUK, TOCKOJIbKY BHUMaHUe Oy/IET 320CTPSITHCST HA HECYIIECT-
BEHHBIX BOTIPOCAX.

JlaBaiiTe OTBIEYEMCST HA MUHYTKY OT 00CYKIEHUSI TIPOTPAMMHOTO
006ecTieueH st ¥ TIPEIOIOKIM, YTO BaM HYKHO PEITUTD 33/1a9y U3 00/1acTh
KBaHTOBOW (husuku. Takue mpobIeMbl, Kak B3aMMOIeNCTBIE (POTOHOB
B IIPOCTPAHCTBE-BPEMEHH, MOTYT TIOTPEOOBATH YPEIBBIYANHO CIIOKHBIX
MaTeMaTHYeCKUX pacueToB. Ho cTOUT M3MeHUTH MO/IEIh, 320BIB O MaTe-
MaTHYECKOM aHAJIM3€E, U BBI TYT JKe TOIYIHTE JIETKO MHTEPIIPETHPYEMBII
pesyuisrat. B mantom cirydae peus nzet o inarpammax Qeiimana, mo3so-
JIATONUX rPahUIeCcKy PEICTABUTH YPE3BBIYANHO CITOKHBIE TIPOOIEMBI.
Paccmotrpum erie oy 001acThb, re HeOOXOAMMO MOIETUPOBAHHE.
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JlomycTum, BbI IPOEKTUPYETE 3[[aHKe 1 XOTUTE 3HATh, KAk OHO Oy/1eT
cebst BeCTH TIpU CUJIBHOM BeTpe. [10cTpOMB MaKeT 1 UCIIBITAaB €T0 B as-
POAMHAMUYECKO TPYOe, BbI y3HAETE€ MHOTO WHTEPECHOTO TI0 3TOMY T10-
BOJLY, XOTsI YMEHbIIIEHHasT Komust OyzeT cebst BeCTH He Tak, KakK TOJTHO
eM MaTeMaTH4eCKON MOJIeJIN JIaCT BaM JIOTTOJTHUTETbHY0 WH(MOPMAIHIO
1, BO3MOKHO, TIO3BOJIUT TIPOPAabOTAaTh OOJIbINE PA3JUYHBIX CIIEHAPHUEB,
yeM 1ipu paboTe ¢ pusnIeCKUM MakeToM. TaTeJbHO U3YYUB MOBE-
JIeHUe 3IaHUs Ha 9TUX MOJEJISAX, Bbl Oy/ieTe Topasno 0oJIbllie yBepeHb
B TOM, YTO CMOJIEJTUPOBAHHAsI crcTeMa OyIeT BeCcTH ceOsl B peasibHbIX
YCJIOBUSIX TaK, Kak ObLIO 3alyMaHO.

Bosspaiiasich k mpobsieMe Co3/[aHust IPOrPpaMMHOTO 00ecIiedeHns,
MOJKHO CKa3aTh, YTO BaIll B3TJIsI/l HA MUP CYLIECTBEHHO 3aBUCKT OT BbIOW-
paemoit Bamu Mozesin. Ecam Bbl cMOTpUTE Ha CUCTEMY TJla3aMu pa3pa-
6orunka 6a3 JaHHBIX, TO OCHOBHOE BHUMaHHUeE Oy/eTe yIeasTh MOAEISIM
«CYTIHOCTh—CBSI3b», TJI€ TIOBE/IEHIE NHKATICYIMPOBAHO B TPUTTEPAX 1 XPa-
HUMBIX MPOTIeAYypaxX. AHAJIUTHK, UCIOJIb3YIONNI CTPYKTYPHBIN TIOXO/,
CKOpee BCETO, CO3/1all ObI MOJIED, B IIEHTPE KOTOPOIT HAXOISITCST aJITOPUT-
MbI U TIepe/iada JaHHBIX OT OJIHOTO TIpollecca K apyromy. Pesysbratom
Tpy/ia pa3paboTINKa, O3y IOIIETOCS OO BEKTHO-OPUEHTHPOBAHHBIM Me-
TOZIOM, Oy/IeT crucTeMa, apXUTEKTYpa KOTOPOH OCHOBaHA Ha MHOKECTBE
KJIACCOB 1 00pa3Iiax B3aNMOJIENCTBUS, OMIPEIEISTIONINX, KK 9TU KJIACCHI
JeicTBYIOT coBMecTHO. JI1060#i 13 STUX BapUAHTOB MOXKET OKa3aThCst
TO/IXOISITIIVM JIJIST TAHHOTO TIPUJIOSKEHUST U METOIUKHU Pa3pabOTKH, XOTS
OIIBIT TIO/ICKA3bIBAET, YTO OGBEKTHO-OPHEHTUPOBAHHASI TOUKA 3PEHHST HO-
Jiee 9 eKTUBHA TP CO3AAHNN THOKKUX apXUTEKTYP, JasKe eCJIU CHCTeMA
nosKHA OyieT paboTaTh ¢ OJIbINMK Ga3aMu JTAHHBIX WK TIPOM3BOANTD
CJIO’KHBIE MaTeMaTHuecKre pacueTsl. [Ipr aToM Halo yunTeIBaTh, 9TO pas-
JINYHbIE TOYKU 3PEHMS Ha MUP TIPUBO/IST K CO3/IAHUIO PA3JINYHBIX CHCTEM,
CO CBOMMM ITPEUMYIIECTBAMU 1 HEJIOCTATKAMMU.

Bropoit mpunHnun ¢hbopMyIupyeTcst Tak: Kaxcoas mMooeib moxcem
ObLmb npedcmasiena ¢ pasiudHol Cmenenvio MouHOCIL.

[Ipu crpouTtesbeTBe HEGOCKPEHA MOKET BOHUKHY Th HEOOXOIMMOCTD
MOKa3aTh €r0 C BBICOTBI ITUYHETO TI0JIETa, HAITPUMEP, 4TOOBI C TTPOEKTOM
MOTJIF O3HAKOMUTBCSI HHBECTOPBL. B Ipyrux ciydasix, HaoOopoT, Tpedy-
eTcs1 IeTalbHOE OIIMCaHKe — JOIYCTUM, YTOOBI M0Ka3aTh KaKoU-HUOY b
CJTOKHBIN U3THO TPYObI I HEOOBIYHBII DJIEMEHT KOHCTPYKITHH.

To e IPOMCXOANUT W MPU MOJEJUPOBAHUU TIPOrPAMMHOIO obec-
nedenus. VIHoraa mpoctast u GBICTPO CO3IAaHHAS MOJIED TIPOTPAMMHOTO
nHTepdeiica — caMblil TOAXOASANIMI BapuaHT. B Ipyrux ciyyadx mpuxo-
nautcest paboTaTh Ha ypoBHE OUTOB (HATIPUMED, KOT/A BBI CIEU(UIIH-
pyere MesKkcucTeMHblie HHTep(hechl Wi 60peTech ¢ Y3KUMU MeCTaMK
B cetn). B mobom ciyuae Jrydriieit MOEbIO OyIeT Ta, KOTOPast TI03BOJISIET
BBIOPATh YPOBEHbD JIeTAIN3AINN B 3aBUCIMOCTH OT TOTO, KTO U C KaKOMI
1eJIbI0 Ha Hee cMOTPUT. JlJist aHaIMTHKA MM KOHEYHOTO T10J1b30BaTeIsT
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