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OcnoBs1 npoexmupoBanus ungopMayUOHHBIX ClUCIEM

BBeaenue

CoBpeMeHHbIE KOMIIAHUM M OpraHMu3aluu
(YHKIIMOHUPYIOT B YCJIOBHSX Oonpmoro obObema
MOCTOSSHHO HW3MEHAIOIIEHCS HHPOpPMAIMH, KOTOPYIO
HEOOXOAMMO OINEpPaTUBHO aHAJIU3UPOBAaTh U MPUHHUMATH
MIpaBUJIbHbIE penieHusl. Bypno pa3BUBaeTCA
BBIUMCIIUTENbHAS  TEXHWKa W UH(POPMAIMOHHBIC
TEXHOJOrMU. TpyIHO HAaWTHM celdac KOMIAHUIO, HE
3aHUMAIOLLYIOCS pa3BUTHEM MH(OPMAITMOHHBIX
texHosnoruii. CoBpeMeHHBbIE PpYKOBOOUTENU  (pupm
MOJTHOCTBIO OTJAIOT ceOe OTUET B TOM, YTO B HACTOAIIEE
BpeMsl YCIEUIHOCTh U MNPUOBLIBHOCTh KOMIAHUU
IIOJIHOCTBHIO 3aBUCST B TOM UHCJIIE, U OT YPOBHS pa3BUTHUS
IT-rexHONOTHIA, CKOPOCTH M KadecTBa OOpabOTKH
uH(popManuu, OOOCHOBAHHOCTH U  B3BEIICHHOCTH
NIPUHUMAEMBIX PEIICHUMN.

Tpebyercst mocTOsiHHasi cepbe3Has pabora He
TosbKO IT-cenuanucroB, HO M TON-MEHEIXKEPOB IO
COMIACOBAHMIO WJIM TOYHEE — CHHXPOHM3ALUU BCEX
YCUJIMI IO CTPATETUYECKOMY Pa3BUTUIO KOMIIAHUU U €€
nH(}OPMAITMOHHBIX CUCTEM. BobI10# OIIMOKOM SBISIETCS
MO3ULUs PYKOBOJIUTENIEH KOMIIAHUM, KOTOPBIE, BHEIPUB
OMHAXIbl WH(POPMAIIMOHHYIO CHCTEMY, MEPECTaroT
er0 3aHumarbcs. IloaTomMy mponecc NpoeKkTHpoBaHUS
WH(OPMAIIMOHHBIX CHCTEM B  HACTOSAIIEE BpeMs
CTAHOBUTBHCS 00s3aTesIbHBIM. B naHHOM cilydae, eciu
3TOT MPOLIECC HE BIIEPBBIE OCYLIECTBISAETCS KOMIIAHUEH,
TO TEPMUH NPOEKTUPOBAHME IPUPABHUBAETCS K
MOHATHIO  Pa3BUTHE  WH(POPMAIIMOHHON  CHUCTEMBI.
OtuMm  oOBsicHseTCsT OypHOE pa3BUTHE TEXHOJIOTHHA



BBedenue

npoektupoBanus uHpopmanuonueix cuctem (MC) B
nocinenuue roawl. Ilpexne Bcero, co3manue CASE-
TEXHOJIOTUH, KOTOpPbIE BO MHOTO COKpAIIAlOT CPOKH
npoektupoBanus  MC, 1O3BONAIOT  OpPraHuM30BaTh
OJTHOBPEMEHHYIO KOJUIEKTHBHYIO pabOTy, ONEpaTUBHO
BHOCHUTb U3MEHEHUS U OBICTPO pearupoBaTh Ha U3MEHEHHE
00CTaHOBKM Ha MPEANPUATHH.

OcobGoe MecTO 3aHMMAalT COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJIOTHH BEJCHUS JIEKTPOHHOM
KOMMepIuu, paboTra ¢ 3aKka34uKaMy U TOCTaBIUKAMU.
W B 5TOM HampaBiIeHUU NPOCKTUPOBAHUE U PA3BUTHUE
WHPOPMALMOHHBIX CUCTEM HE BO3MOXXHO 0€3 3HAHUSA
OCHOBHBIX METOJOJIOTHMHl M HPOTPaMMHBIX CpPEJICTB,
MO3BOJISAIONIMX B KpaTyalline Cpoku M 6e3 omubox
yIPaBIsSITh STUMU Ipolieccamu. KoMnanuu monydaror
KOJOCCaJbHblE  KOHKYPEHTHBIE  INPEUMYIIECTBa,
€ClIi YypOBEHb Pa3BUTHUSA MH(POPMALMOHHBIX CHCTEM
COOTBETCTBYET YPOBHIO DPa3BUTUSA MNPEATPUATHSA.
VYny4miaeTcss MHBECTHUIMOHHAS MPHUBIEKATEIbHOCTD
KOMIIAaHUM, OCHOBHBIE OH3HEC-NPOLIECC CTAHOBITCS
NpO3payHBIMU M TOHSATHBIMH JJIs KOHTPOJS H
yIOpaBICHUS, HUCKIIOYAKTCS OMUOKU, Opak u
CBsI3aHHBIE C HUMHU IMOTEPU U BPEMEHU, U CPEJCTB,
B KOHEYHOM CYETe, YyBEJIMYUBACTCSH NPHUOBLIb
KOMIIaHUH.

AKTyanbHOCTh ¥  BaXXHOCTh  JIUCLUILTAHBI
«OCHOBBI POEKTUPOBAHUE nH()OPMAITMOHHBIX
CUCTeM» OIpenesieTcss HeOoOXOJUMOCTBIO H3YUYECHUS
TEOPETUYECKUX MOJOKEHHM, CBI3aHHBIX C HOPMATUBHO-
TEXHUYECKOW JOKYMEHTaluued Ha pa3paboTKy U
npoektupoBanue UC, ynpaBiieHre )KU3HCHHBIM ITHKIOM



OcnoBs1 npoexmupoBanus ungopMayUOHHBIX ClUCIEM

UC, apxutekrypoit UC, BHeipeHHEM U COMTPOBOXKICHUEM
HNC, a Tak ’xe NOJy4eHHS NPAKTUYECKUX HABBIKOM
pa3paboOTKW  OCHOBHBIX  IPOEKTHBIX  JIOKYMEHTOB,
MOJICIMPOBaHUs U aHaiuM3a  OU3HEC-NPOLECCOB,
npuMeHeHus coppeMeHHbIXx CASE-cpencTs.

Hacrosiiiee yue6HOe nocoOue coaepKUT MOTHBIH
[IEPEYEHb TEOPETUYECKUX CBEACHUH MO JUCLUIUIMHE
«OCHOBBI IPOEKTUPOBAHNE WH(POPMALIMOHHBIX CHCTEM.



OcHobBnvle noHAmMuUA MexHoA02UU npoexmupoﬁaﬂuﬂ
umiwpzuauuounbtx cucmem

1.0cHOBHbBIE MOHATHA TEXHOTUH
IMPOCKTUPOBAHUA l/IH(l)OpMaIII/IOHHLIX CHUCTEM

1.1. OcHOBHBIE MOHATHS U ONpeIeTeHUust

OcHOBHBIE TIOHSATHS B TOCIECIHUE TOABLI HE
MPETEPIENIA CHIIBHBIX U3MEHEHUH, (POPMYITUPOBKHU CTAIIN
Oosiee TOYHBIMM H JJAKOHHUYHBIMH, WCKJIIOYAIOIIMMU
HEOAHO3HAUYHOCTh MMOHSATHUH. HauGonee MOJIHBIC
omnpenesieHusl TpeAcTaBieHbl B DenepaibHbIX 3aKOHAX
Poccniickont @enepanny u cTaHaapTaXx.

Hugpopmayusn — «cenenus (CooOIICHMsI, TaHHBIC)
HE3aBUCUMO OT (OPMBI UX MpeacTaBIeHUs»|1].

Hngpopmayuonnvie mexnonocuu — «IpoLECCH,
METOAbl ~ TIOMCKa,  cOopa,  XpaHeHWs,  OOpaOOTKH,
NPEOCTABIICHUS, PACIIPOCTpaHEeHHsI MH(OPMALIUH U CTIOCOObI
OCYIIIECTBIICHUS TAKKUX MPOIIECCOB U METOMOBY [1].

Hngpopmayuonnasa cucmema — «COBOKYIHOCTH
comepkamielics B 0a3zax JaHHBIX HMHQOpPMANMH W
obecrnieynBaONMX ee 00paboTKy HH(POPMAIIOHHBIX
TEXHOJIOTUN U TEXHUUECKUX cpeacTBy» [1].

Ilpoexmuposanue un@oOpmMayuoHHbLIX cucmem
— 3TO YNOPAJOYEHHAs COBOKYITHOCTb METOJOJOTMHA U
CPEACTB CO3[aHUs U MOJIEpHU3AIIMH HH(DOPMAIIMOHHBIX
CHCTEM.

Ynpaenenue ungpopmavuonnvimu cucmemamu
— «IOpPUMEHEHWE METOIOB YIIPABJICHUS MPOIECCAMU
TJIAHUPOBAHMS, aHAIIN3A, TU3aiHa, CO3/JaHus, BHEAPCHUS U
AKCIUTyaTalui WH(MOPMAITMOHHOW CHCTEMBI OpTaHU3aluN
JUISL TOCTYDKEHHS e¢ Teeiin[4].
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Kusnennwtii yuxan unghopmayuonnvlx cucmemol
— «pa3BUTHE paccMaTpPUBAEMON CHUCTEMbI BO BpPEMEHH,
Ha4yuHas OT 3aMbICiia M KOHYasl CiucaHuem» [2].

Mooenv sHcuzHeHH020 UUKAA — «CTPYKTypHas
OCHOBAa TMPOIECCOB M JICHCTBHM, OTHOCSIIMECS K
KU3HCHHOMY ITUKJTY, KOTOpasi CIIY>)KHT B Ka4eCTBE OOIIeH
CCBUIKH JISI YCTAHOBJICHUS CBSI3€H M B3aUMOTIOHMMAaHUS
cTopon» [2].

Apxumekmypa  UHQOPpMAUUOHHBIX  cucHeM
— 3TO KOHIETIMs, ONpEAENAoNnias MOJeNb, CTPYKTYpY,
BBITIONTHSIEMBIE (DYHKIIMM W B3aHMMOCBS3b KOMIIOHEHTOB
WH(POPMALMOHHON CUCTEMBI.

Bu3nec-npoyecc — 310 1IeTI0UKA B3aMMOCBSA3aHHBIX
JICUCTBUM, HANpPABICHHBIX HA CO3JaHUE TOBAPHOU
MPOIYKLUHH WU YCITYTH.

Peznamenm oOuznec-npouecca — 3TO YETKO
OTIpEICTICHHBIN MOPSAOK BBHIMOTHEHUSI OM3HEC-TIPOIIecca,
OTIPEIIEISAIONINNA COCTaB U JCHCTBUS YYACTHUKOB.

Moodenv Oannbix — 3TO cCUCTEMA OpraHu3aluu
JaHHBIX U YIIPABJICHUA UMU.

Memooonocus NPOEKMUPOBaAHUA
uHopmayuonHBIX cucmem — OTO COBOKYIHOCTH
HNPUHIIUIIOB MPOEKTUPOBAHUS (MozmenupoBaHus),

BbIPpa’XCHHAA B OHpC,Z[CJ'ICHHOﬁ KOHICIIIIHUH.

Cpeocmea modenuposanua — >5TO TIPOTPAMMBI
ONMCAHUS U MOJICIINPOBAHUS CUCTEM.

Tunoeoe npoexkmmnoe pewenue (TIIP) — 510
MHOTOKPATHO UCIIONIb3yeMO€ MTPOCKTHOE PEIICHHE.

10
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Homayuu — 3TO ONpeAEICHHBIE CIIOCOOBI
MIPECTABICHUS HIIEMEHTOB HH(POPMALIMOHHON CUCTEMBI.

Peunsicunupunz  6usnec-npoyeccog — 310
(byHIaMeHTaNbHas peopraHu3anusi OU3HEC-IPOIECCOB C
IeJIBIO TIOBBIMEHUST X YPPEKTHBHOCTH.

Cucmemnulii n00xX00 — TIPOLIECC PACCMOTPEHUS
ar000W  CHUCTeMBI B KauecTBE  COBOKYITHOCTH
B3aMMOCBSI3aHHBIX 2JIEMEHTOB.

Ilpoyecchnuliit nooxo0 — mpencrapieHue 000N
CHUCTEMBI B Ka4€CTBE COBOKYITHOCTH MPOIIECCOB.

DyHKUUOHATIbHBLIE NOO0X00 — TIPETyCMaTpPUBAET
YETKOE 3aKPEIUICHUE 3a KAXKI0M CTPYKTYPHOU €IMHULEH
Habopa QyHKUIUH.

Texnuueckoe 3a0anue—10KyMEHT, UCTIOIb3YEMbI
3aKa3YMKOM B KaueCTBE CPEACTBA JJIA OINHUCAHUS U
OTIpENIeICHUST 3a/1a4y, BBIMOJIHSAEMBIX TIPH peau3aIuu
norosopa [3].

1.2. UcTopuyeckue acneKThbl Pa3BUTHS
TEXHOJIOTUH NPOEKTHPOBAHUS
UHGOPMALIMOHHBIX CHCTEM

CepenuHa mpouuioro CTOJNETHsI 03HaMEHOBAJaCh
HAyaJI0M aKTUBHOTO Pa3BUTHS HHPOPMAIIMOHHBIX TEXHO-
noruii. [Ipex e Bcero, BOEHHbIE BEJOMCTBA U I1€PEAOBbIE
HOPEANPUATHSI MHOTUX CTpaH HOHUMAIOT BaKHOCTb U LIEH-
HOCTH CO3JIaHUS U Pa3BUTHUA HHPOPMAIIMOHHBIX CUCTEM.
C nosiBNEHHEM BBIUUCIUTEIBHON TEXHUKU 0O0paboTKa
00X 00HEMOB WH(GOPMAIIMU U aBTOMATHU3AIMS OC-

11
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HOBHBIX IPOU3BOACTBEHHBIX IPOLIECCOB U OPraHOB YII-
paBJICHUS HA BCEX YPOBHAX CTAHOBATCA HaWBaXKHEUILIEH
3amaueld 1 oOecredeHus: BOSHHOTO IPEBOCXOJCTBA
Hambosee pa3BUTHIX TOCYIAPCTB U KOHKYPEHTHBIX Ipe-
UMYIECTB KOMMEpUYECKHX KoMIaHuii. Pa3paboTunku Ha-
LIUOHAJIBHBIX ¥ KPYITHOMACIITa0OHBIX MH()OPMALIMOHHBIX
CHCTEM CTaJIi IIEPBBIMU OCO3HABATh HEOOXOUMOCTh CO-
3/1aHUS CIIELIMAJIBHBIX CPEJCTB IPOEKTUPOBAHUS U MOJIE-
JTUPOBaHUS OM3HEC-IIPOLECCOB, TO3BOJSIOLUIUMU CACTIATH
ux paboty Oosiee 3pPEeKTUBHON U COKPATUTH HE TOJIHKO
CPOKH CO371aHMsI TH(POPMAIIMOHHBIX CUCTEM, HO MUHUMHU-
3upoBaTh OMMOKU. OMMOKU U HETOYHOCTH BCTPEUYAIOTCS
IIOCTOSIHHO, YEM PaHbIlI€ OHU JUArHOCTUPYETCS U JIOKa-
JU3yeTCsl, TEM MEHbIIE CTOUMOCTD Iepenenku. M3sect-
HO, YTO CTOUMOCTb BBISIBJICHHE M YCTPaHEHHE OLTHOKH Ha
CTaJIMM MPOCKTHPOBAHUS B JBa pa3a 00XOIUTCS JOPOKE,
Ha CTaJuU TECTUPOBAHUSA MHPOPMAIIMOHHON CUCTEMBI B
JecATh pa3, a Ha CTaJuu KCIULyaTalMu B CTO pa3, 4eM
Ha CTaJMM aHaiIu3a OU3HEC-NPOIECCOB U Pa3pabOTKH
TEXHUYECKOTI'O 3a{aHMUs.

[Tpu co3nanmy CI0KHBIX THPOPMALIMOHHBIX CHCTEM
3a4acTyl0 OYeHb TPYAHO IOHATH TPeOOBaHMA IEpCOHAA
3aka3zunka. OHU MOTYT OBITh COPMYITHPOBAHBI HEKOPPEKT-
HO, a B IIPOLIECCE aHaJIM3a KOHKPETHBIX OM3HEC-TIPOIIECCOB
Jlaxe U3MEHUTHCS. [103TOMy nOsiBIEHHE METONOIOTHHA COB-
PEMEHHOTO MIPOSKTUPOBAHUS U MOZEIMPOBaHUS HH(POpMa-
IIMOHHBIX CHCTEM OBLJIO HACYIIHOW 3ajavyeid, HaJ| KOTOPO
paboTaiu CIIeHUANTUCThI Pa3HbIX CTPaH.

IlosiBnenue aBTOMAaTU3MPOBAHHBIX CUCTEM
YIpaBJIEHUs B IIECTUAECATBHIX ToJax MPOILIOro CTOJIETHS
OIIPENEIISIIOCH MOJyYEHUEM HavajbHBIX 3HAHWN W OIIbITA

12
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uxX pa3pabOTKU M BHEAPEHUS. AHAIM3UPOBAIMCH BCE
ycIiexu ¥ Heynauu coznanust nepbix ACY, HO 6eccriopHbIM
ObUIO COKpallleHHe BpeMeHH oO0paboTKu HH(pOpMaIuy,
MIPOM3BOJICTBEHHBIX M YIPABIECHUYECKUX 3aTpaT M Kak
CJIC/ICTBHE TTEPCOHAA.

OrbIT 3apyOeKHBIX KOMITaHUH 110 pa3paboTKe U BHEI-
PEHMIO KOPIOPATUBHBIX MH(OPMAIMOHHBIX CHUCTEM CBHUJIE-
TEJICTBYET O MOSBJICHUH IIPOrPaMM, B IIEPBYIO OUYepe/lb CBS-
3aHHBIX C ABTOMATU3ALMEH yYEeTHBIX (DYHKIMNA OyXranTepuid,
OTJIeNa KaJpoB U CKIafoB. 1 HaMHOIO mo3xe MOSBIISIOTCS
JIpyrHe aBTOMAaTU3UPOBAHHBIE CHUCTEMBbI YIIPaBJICHUS TPOU3-
BOJICTBOM, JIOTUCTHUKOM, B3aMMOOTHOIICHUSIMH C KJIMEHTaMHU
U nocraBumkamu. Ha mocneHeM srtane pa3pabarbIBarOTCs
MH(OPMAIMOHHBIE CHCTEMbI YIPABICHUS BCEH KOMITAHUEH,
MO3BOJISIIOIIME TIOTHOCTBIO TEPEHTH K 2JIEKTPOHHOMY JI0-
KyMEHTOO0OpOTY U aBTOMATHU3HPOBATh BCe c(hephl Jaesrerb-
HocTH (pupMbl. C MOSBIEHHEM MEPCOHATBHBIX KOMITBIOTEPOB
MPOUCXOUT JICEHTPAIM3ALMS TIPOLIECCOB YIIPABIICHHS, BCE
Yalre BHEIPSIOTCS MOMYIIN C paclpeie/ieHHBIMU CHUCTeMaMHt
00paboTKK1 MH(POPMALIUH.

Ha cnenyromiem stamne, B CeMUAECATHIX rofiax Ipo-
LIJIOTO CTOJIETHSI MPHIUIO MOHUMAHUE, YTO MH(POpMAIUs
— CTpaTeruveckuii pecypc 1000l KOMIAHWM, KOTOPBIN
HEOOXOIMMO TPaMOTHO HCIIONIb30BaTh. B Toxe Bpems
[JIaBHBIMH OTPEOUTESIMU HH(POPMALIUH SBIISIFOTCS PYKO-
BoauTeny. Vaen MCronb30BaHUs paclpelieieHHbIX CHC-
TEM HE HaXOJAT NIOKa MPUMEHEHUS U3-32 OTCYTCTBHSI KOM-
MAKTHOM BBIYUCIUTEIHHON TEXHHKH, KOTOpAsi MOSBUTCS
MI03/IHEE U MIEPEBEPHET BeCh MUP. B KOMMmaHusAX 1 opranu-
3alUAX CO3/1AI0TCS MH(POPMAIIMOHHBIE OTIENbI U CITYKOBI,
BBIUMCIINTEINIbHBIC IIEHTPHI U JabopaTopuu.
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OcnoBb1 npoexmupoBanus ungopMAYUOHHBIX ClUCIIEM

BocbMuaecsaTeie Tofpl XapakTEpU3YHOTCS IOSIB-
JEHUEM CHEUAJIN3UPOBAaHHBIX METOJOJIOTUI IPOEKTH-
poBanus mHpopmaumonneix cucreM u CASE-cpencts.
Ha ux ocHOBe pa3pabarbhIBaloTCsl MEPBBIE IPOrPAMMHBIE
CPEICTBA, a IEPCOHAIBHBIE KOMITBIOTEPHI IIO3BOJISIOT IIPU-
CTYHHTb K CO3JJaHUIO JICLICHTPAIM30BaHHbBIX HH(pOpPMAaLU-
OHHBIX CUCTEM. PaznuuHble nepcoHaIbHbIE KOMIIBIOTEPHI
O0OBEIMHAIOTCS B JIOKAJBHYIO CETh. DTOT MEPHOJ Xapak-
TEpU3yeTCs WHTErpauuil MHPOPMAIMOHHBIX CHCTEM U
MOSIBJIEHUEM PA3JIMYHBIX KOHLIENILUHN yIPaBICHUsI MU HA
€IUHOU METOJ0JIOTHYECKOM OCHOBE.

JIEBSIHOCTBIE TOABI CTAJIH TPUYM(POM NEPCOHATb-
HBIX KOMIIbIOTEpPOB. HeBbICOKas CTOMMOCTB M KOMIIAKTHBIE
pa3Mepsl ClIeNaly UX YPEe3BbIUANHO MOMYJISPHBIMH U 00-
LIEOCTYIIHBIMM ISl MHAUBUAYAIU3alMH1 UCIIOJIb30BAHUS
IIPU pellICHUH yIpaBlIeHYeCKUX 3a7a4. Pa3pabarsiBatoTcs
KOpPIHOpaTUBHbIE MH()OPMAIIMOHHBIE CHCTEMBI, peaIu3y-
IOIME TIPUHIIMITBI paclpeeieHHO 00pabOTKH JaHHBIX.
CraHOBUTCS BO3MOXHBIM aBTOMaTHU3allMsl BCEX OTIEIOB U
cIIy>k0 KOMITaHui, a He TosbKo Oyxranrepuu. [losBisrorcs
CHCTEMBI IEKTPOHHOIO JOKyMEHTO00OpOTa, B TOM YHC-
Je A OPEANpHUSITHNA ¢ pa3BUTON (PUIMATBHOU CETBHIO B
pa3HbIX roponax u pernonax. CokpamarTcs CpoKu o0pa-
OOTKH JJAHHBIX, IPOU3BOJCTBEHHBIX, CKIAJICKUX U IPOUUX
YIPaBIEHUYECKUX OTUETOB.

[losBiieHUE U pa3BUTHE METOLOJIOIUM MOJEIIHU-
pPOBaHMS U MPOEKTHUPOBAHUA MH(POPMALMOHHBIX CHUC-
TeM He ObUIO MPOCTHIM mpoieccoM. Ha Bcex stamax
9TOTO MYTH OBUIM TaJAHTIUBBIC, YHEPTUUHBIE, HEOObI-
YallHO TPYAOJIOOMBBIE JIIOAU, KOTOpbIE BKIJIaJbIBa-
JU CBOM 3HAHUS, CUJbI, ONBIT, a IOPON U JIE€HEKHbIE
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OcHobBnvle noHAmMUA MexHoA0UU npoexmupoﬁaﬂuﬂ
umiwpzuauuounbtx cucmem

CpEeACTBa JUIsl YCICIIHOW peanu3anuu WHPOpMaIuoH-
HBIX [IPOEKTOB. BOT HEKOTOPBIE U3 HUX:

B CCCP ocHoBareneM 1 TEOPETUKOM aBTOMATU3HPO-
BaHHBIX CHCTEM YIIPABJICHUS ObLI BBIIAIOIINICS YUEHbIN aKa-
nemuk B.M. I'mymxos. Ilon ero pykoBoactsom B 1963-1964
ronax B Uucturyte kubepneruku Axanemuu Hayk CCCP
ObUIM HayaThl PabOTHI MO CO3AHHIO ABTOMATH3UPOBAHHBIX
cucteM cbopa, ydeTa, 00pabOTKU TaHHBIX, OTIEPATUBHO-KAJICH-
JIAPHOTO TUIAHUPOBAHMS TPOU3BOJICTBA HA 0a3e OTEeYeCTBEH-
HOW BBIYHCIIUTEIILHON TeXHUKH. [Ipu 3TOM cTaBHUiack 3agaya
pa3pabotku yauBepcanbHoi ACY, IPUTOHOM A71sI BHEPSHUS
Ha MHOTHMX NPEANPUITHIX CcTpaHbl. OnbITHAs SKCILTyaTalys
1 anpoOaryst MPOXOIHIIA Ha CaMbIX COBPEMEHHBIX MPEeIIpH-
SATUSX TOCYAApCTBA, TaKUMX Kak JIbBOBCKMIN TEJIEBU3UMOHHBINA
3aBoz «OnekTpon» u KyHuesckuii paguosason. Hekoropble
pereHust ObUTH MPU3HAHBI U 32 PyOEKOM, TaK ObLIa MPEIo-
KeHa Oo0Ias AJTOPUTMHUYECKAsi CXeMa IOCIIEI0BATEIBLHOIO
aHalM3a BAPUAHTOB, BKJIIOYABIIAS B CE0Sl BHIUMCIUTEIBHBIC
METO/IbI IMHAaMU4ecKoro nporpammupoanust (B. C. Muxaie-
Buua u H. 3. [1lopa). B.B. IlIkyp6a pa3Bui 3Ty cxemy BMecTe
C METOIaMHU MMUTAIIMOHHOIO MOZEIMPOBAHUS JUIsl PELLICHNS
3a71a4 yNOpPSIIOUEHUs], B YACTHOCTH B TEOPUM PACIIMCAHUN U
KaJICHJAPHOI'O TUIAHUPOBAHUH.

B 1970-1980-x rogax uH(pOpMalMOHHBIE CHCTEMBI
UHTErpUpoBaIMCh B KomiuiekcHble ACY, pemaromye
3a7a4d  aBTOMATU3UPOBAHHOIO IIPOEKTHUPOBAHMS HOBBIX
W3IEIUM, TEXHOJIOTMYECKOM ITOATOTOBKM IIPOU3BOACTBA
U aBTOMATW3allMd  OPraHU3AaLMOHHOIO  YIIPABICHMS
npennpuatieM. Komruiekcusie ACY Obun pa3zpaboTaHbl U
BHEJIPEHBI HA YIIbSTHOBCKOM aBHALMOHHOM 3aBOJE U APYTUX
NPEeIIPUATHAX 00OPOHHOIO KOMIUIEKCa TOJ PYKOBOJICTBOM
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OcnoBb1 npoexmupoBanus ungopMAYUOHHBIX ClUCIIEM

A. AMopo3zoBa, B. WM. Ckypuxuna. KomruiekcHble
ACY CO3/1aBAJIUCh Hay4YHO-UCCJIE0BATEILCKUMU
MHCTUTYTaMH TaKUMH Kak, Bcecoro3Horo oObequHEeHus
“Corozcucremnpom’” Munmnpudbopa CCCP: HHUUTY,
Munck; 'HUIIN BT, r. Kazans; HUMYMC, 1. [lepmsb u ap.

B CIIA Hyrmac T. Pocc (SoftTech, Inc) pa3pabo-
tan 136k AIIT mast pabotsr crankoB ¢ UITY, koTopslii B
cpeaune 60-x MOJIOKMII Hayaslo pazpaboTkaMm rpaduuec-
KHUX A3BIKOB MoziesiupoBaHusi. A B 1969 rony um xe nipea-
noxena meroponoruss SADT (IDEF0) anst monenuposa-
HUS MHPOPMALMOHHBIX CHUCTEM CpEJHEH CIOXHOCTH, B
pamxkax nporpamMmel ICAM (MHTErpanust KOMIbIOTEPHBIX
U MPOMBIIIICHHBIX TEXHOJOTHI), MPOBOAMMOI Jaenapra-
MeHToM Boenno-Bo3nymnsix Cun CILIA B pamkax 60ib-
IO a9POKOCMHUYECKOTO POEKTA.

K xoHIy nBaamaroro Beka ObLI0 pa3paboTaHo He-
CKOJIBKO JIECATKOB METOJIOB MOJICITUPOBAHUS CIIOKHBIX
cucreM. OHU Bce ObLIM pa3Hble MO (PYHKIHOHAIBHBIM
BO3MOXHOCTSIM, HO BO MHOTOM HMEIIU CXOXKHE MOIXObI
K aHaJM3y U ONHCAHHUIO MpeIMEeTHON oOnactu. Bo3nukia
ocTpasi HEOOXOMMOCTh OObEANHEHHSI YIaYHbIX PEeIICHHUH
B OJIHY METOJMKY, KOTOpas yCTpauBayia OOJBIIYIO YacTh
pa3paboTuukoB MH()OPMAIIMOHHBIX CUCTEM. B pesynbrare
3THX MpoleccoB ObUT pazpadoran 361k UML.

Y MHOTHX BelyIIUX KOMIIaHU, TakuX Kak Rational
Software, Oracle Corporation, IBM, Microsoft, Hewlett-
Packard, i-Logix, Texas Instruments u Unisys Oblia 4eT-
Kasi yBEPEHHOCTb B HEOOXOIMMOCTH CO3JaHHs MOJ0OHOTO0
s3blka mporpaMMmupoBanus. C 3Toil 1enbio ObLT cOo31aH
koHcopiuyM UML Partners, pabouyto rpymiy mo cemaH-
tuke UML Bo3smaBun Kpuc Kobpun. Benymryio pons B
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OcHobBnvle noHAmMUA MexHoA0UU npoexmupoﬁaﬂuﬂ
umiwpzuauuounbtx cucmem

CO3JaHMM YHU(DUIIMPOBAHHOTO S3bIKA MOJCIUPOBAHUS
(UML) ceirpanu I'pagu By, AiiBap /xeko6con u [Ixeitmc
Pam0o, paboraromue B kommanuu Rational Software. Umu
pa3paboTaHbl CIEAyIONIe METOABl 0OBEKTHOTO MOJEIH-
POBaHUS CIOXKHBIX MH()OPMAIIMOHHBIX CUCTEM:

1. Meron 00BEKTHOTO MOJEJIUPOBAHHUS
MIPOrPaMMHOT0 00€CTICUEHUS CIIOKHBIX UHPOPMAITUOHHBIX
cucteM (meton byua).

2. Merton ananuza TpeboBaHuNi K Owu3Hec-
npuiokeHusM (meton Jxexobcona).

3. Meron ananuza 0OpaOOTKM JaHHBIX B
CJIOKHBIX HH(OPMALMOHHBIX cucTeMax (Metox Pam60).

[TpensaputensHas sepcust 0.8 yHUDUITUPOBAHHOTO
MeTO/la IPOTrpaMMHUPOBaHMs Obljla BBIMYIIEHA B OKTSOpe
1995 rona. Ilepsas Bepcust UML 0.9 Bpinuia B urone 1996
ro/ly U IoJly4usia MoIHyto noaaepxky I pynnst OMG, 3a-
HUMAIOIIEHCs pa3paboTKON €AMHBIX CTaHIApTOB B cdepe
web-TexXHOIOTUi, BKJIIOYAIOIIYI0 B ce0si HECKOJIBKO CO-
TEH KOMIIaHUH, padoratomux B obnactu IT-texHonoruit u
MIPOU3BOJICTBE KOMITBIOTEPHOW TEXHUKU. DTO MO3BOIUIIO
BBIITYCTUTH B IIEPBBIM rojla Cpa3y HECKOIbKO Bepcuid. Tax,
B 1997 rogy nosnsiercst cpasy nse Bepcun UML 1.0 u
UML 1.1. B 1998 rogy pa3zpaboTunkaMu npecTaBIseTcst
Bepcust UML 1.2, B 1999 rony Bepcus UML 1.3, B 2001
rony BbixomuT Bepcuss UML 1.4, a B 2003 rony Bepcus
UML 1.5. Dra Bepcus M NPUHUMAETCS B KAUYECTBE MEX-
nyHaponHoro crangapta ISO/IEC 19501-2005.

Ceituac Hau6onee nomyssipua Bepcus UML 2.4.1,
Boimenast B 2011 rogy, kotopast Toxxe oopmiieHa BUJE
MexyHapoansix crangaptoB ISO/IEC 19505-1 u 19505-
2. na Hee pa3paboTaHbl MHCTPYMEHTAJIbHBIE CPEACTBA
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OcnoBb1 npoexmupoBanus ungopMayUOHHBIX ClCIEM

NONACPKKA U BHU3YaJIbHOIO IIPOrpaMMHUPOBAHUS,
OCYLIECTBIIIOIIMX IPSMYK0 TEHEpaluI0 Koja U3
mozener UML, B OCHOBHOM IIOCPEACTBOM SI3BIKOB
nporpamMmMmupoBanusa C++ u Java. Cpeny HUX IpOrpaMMBl
Rational Rose u Visual Paradigm for UML.

B HacTosmee Bpems METOJOJOTMH U CPEACTBA
MOJIEITMPOBAHMUS OM3HEC-TIPOLIECCOB, IIPOLIECCHO-
OpPUEHTUPOBAHHBIX METOJOB aHAJIN3a U MPOEKTUPOBAHUS
MH(POPMALMOHHBIX CUCTEM IIHUPOKO MPEICTABICHBI KakK B
Poccun, Tak 1 B OONBIIMHCTBE CTPAH MUPA.

1.3. IIpouecchl M1 MOIeJIN s KU3HEHHOTO HIMKJIA
HH(OPMAIHOHHBIX CHCTEM

B coorBerctBun ¢ TOCT P MCO/M3BK 12207-
99 mporecchl JKU3HEHHOTO IMKJIAa BKIIOYAIOT —Cce0st
paboThl, KOTOpHIE MOTYT BBIMONHATECS B JKU3HCHHOM
IUKIIE TMPOTPAMMHBIX CPEICTB, PACHPEICIICHBI 1O TISITH
OCHOBHBIM, BOCBMH BCIIOMOTATE€IIbHBIM U  YEThIpeM
OpraHU3alMOHHBIM Tpolieccam [9].

Ocnoenvie npoyeccol yHcusHeHnozo yukaa [9]

OCHOBHBIE TIPOLIECCHI JKU3HEHHOIO LIMKJIA COCTOSIT
U3 IITH MPOLIECCOB, KOTOPBIE PEaNU3yIOTCs IIOJ YIIPABIIe-
HUEM OCHOBHBIX CTOPOH, BOBJICUEHHBIX B JKU3HEHHBIN LUKII
IIPOrpaMMHBIX CpelCTB. [1o1 OCHOBHOM CTOPOHOM NOHMUMA-
10T OJHY U3 TEX OpraHu3alMi, KOTOpbE MHULMHUPYIOT WIN
BBITIOJIHSIOT pa3paboTKYy, AKCIUTyaTalluio WA COMPOBOXKIC-
HUE NPOrPaMMHBIX IMPOTYKTOB. OCHOBHBIMHM CTOPOHaMH
SBIISIIOTCS 3aKa34YMK, TIOCTABIIMK, pa3paboTyYHK, OrepaTop u
MIEPCOHAJI COIIPOBOMKACHUS MPOrpaMMHBIX MPORyKToB. Oc-
HOBHBIMHU ITPOLIECCAMU SIBJIIOTCS:
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OcHobBnvle noHAmMuUA MexHoA0UU npoexmupoﬁaﬂuﬂ
qu)OpMaquHHblx cucmem

1. TMpoumece 3aka3za. Ormpenenser  paOOTHI
3aKa3uMKa, TO €CTh OpraHu3aliy, KoTopas MpHOoOpeTaeT
CHCTEMY, TIPOTPaMMHBII IPOIYKT WM IPOTPAMMHYO YCITYTY.

2. Ilpoumecc mocraBku. Ormpenenser padbOTHI
MOCTABIIMKA, TO €CTh OPraHU3aIlUH, KOTOPasi IOCTABIISET
CUCTEMY, MPOTPAMMHBIA MPOAYKT WM MPOTPAMMHYIO
YCIYTY 3aKa34HKy.

3. Ilpouecc pa3padoTkm. Ornpenenser
paboThl pa3paboTuMKa, TO €CTh OpraHU3allud, KOTopas
MPOEKTHPYET U pa3padaThIBaeT MPOrPAMMHBII MPOAYKT.

4. Ilpoumecc »HIkcnayaranuu.  Onpenenser
paboTbl omeparopa, TO €CTh OpraHH3alM{, KOTOpas
o0ecrieynBaeT  AKCIUTyaTallMOHHOE o0cCITy>)KuBaHHe
BBIUMCITUTENIFHOM CHCTEMbl B 3aJaHHBIX YCJIOBHSX B
HMHTEpecax MoJIb30BaTeleH.

5. Ilpoumecc compoBoxkaenus. Ornpenensier
paboTel  TmepcoHajga  CONMPOBOXKIAEHUS, TO  €CTh
OpraHM3alii, KOTOpas TPEAOCTaBIsAET YCIYTH IO
COTIPOBOXK/ICHUIO MPOTPAMMHOTO MPOAYKTA, COCTOSIINE
B KOHTPOJIHPYEMOM H3MEHEHHH ITPOTPAMMHOTO IMTPOIYKTa
C IENbI0 COXPAHEHHUS €ro MCXOAHOTO COCTOSHHS H
(YHKIIMOHAJIBHBIX BO3MOXHOCTEH. JlaHHBINM mporecc
OXBAaTBIBAET TEPEHOC M CHATHE C OKCIUTyaTaluH
MPOrPaMMHOTO MPOJYKTA.

Bcnomozamenwvuvie npoyeccel sncuznenno2o yuxaa [9/

BcniomorarenbHbIE MMpOUCCChI JKU3BHCHHOT'O [IUKJIa
COCTOAT W3 BOCBMH TNIpOLECCOB. BcroMorarenbHbIN
Mpolecc SBIAETCS  LEJICHANpPAaBICHHON COCTaBHOMU
4acThIO JPyroro npoiiecca, o0ecrneunBaroIeH
YCIEIIHYI0 peIN3ali0 U KauyeCTBO BBIMOJIHEHUS
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OcnoBb1 npoexmupoBanus ungopMAYUOHHBIX ClUCIIEM

IIPOrPaMMHOI0 IIPOEKTa. BcrmomorarenbHbll mpouece,
Ipu HEOOXOAMMOCTH, WHUILUUPYETCS U HCIOIb3YeTCs
JIpyTUM TporeccoM. BcrmomorareiabHbIMU MpoOIliecCaMu
SBIISIOTCSA:

1. IIpoumecc noxymenTupoBanusi. Onpenenser
paboThl MO ONHMCAHWIO MH(POPMALMH, BbIIABAEMOH B
nporiecce KU3HEHHOTO IIUKIIA.

2. IlIpomecc ympasiaeHusi KOHGpUrypamuei.
Omnpenensier paboThI O YIIPaBICHUIO KOHPUTYparuen.

3. Ilpouecc o0ecneyeHnst KA4eCTBA.
Omnpenensier paboTel MO OOBEKTUBHOMY OOECIEUEHUIO
TOTO, 4YTOObI MPOrpaMMHBIE MPOAYKTHl M HPOIECCHI
COOTBETCTBOBAJIM TPEOOBAaHUSM, YCTAaHOBIECHHBIM IS
HUX, U pPEaAlM30BBIBAIMCH B pPaMKaxX YTBEPKIACHHBIX
r1aHoB. COBMECTHBIC aHAJN3bI, AyUTOPCKUE TPOBEPKHU,
Bepu(UKaLus M arTecTalus MOTYT HCIOJIb30BaThCs B
KaueCTBE METOZ0B 00CCIIEYCHHUSI KaueCTBa.

4. Ilpouecc Bepupukanmu. Onpenenser
paboThl (3aKa3uuKka, IOCTABIIMKA WJIM HE3aBUCUMOU
CTOPOHBI) 110 BEpUPHUKAIUN TPOTPAMMHBIX IPOIYKTOB I10
Mepe peajr3aly IporpaMMHOTO IPOEKTa.

5. TIlpouecc arrectanuu. OnperenseT paOOThI
(3aKa3zuMKa, NOCTaBUIMKA WJIM HE3aBHUCHMOH CTOPOHBI) IO
arrecTalii  MPOrPaMMHBIX  IMPOXYKTOB  HPOTPAMMHOIO
MPOEKTA.

6. IIpouecc COBMECTHOIO aHaJM3Aa.
Omnpenensier paboOTHI 110 OLIEHKE COCTOSHUS U PE3YJIbTaToB
Kakoi-mbo  pabotbl.  JlaHHBII  mpomecc  MOXET
UCIIONB30BaThCs IByMs JIFOOBIMU CTOPOHAMM, KOTZIa OJTHA
U3 CTOPOH (IIPOBEPSAIONIAsi) MPOBEPSET APYTYIO CTOPOHY
(mpoBepsieMy10) Ha COBMECTHOM COBEILIAHHH.
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7. TIpouecc aynurta. Onpenenser paOdOThI TIO
OTIPENICIIEHUIO COOTBETCTBHSI TPEOOBAaHMAM, IUIAHAM H
JIOTOBOpY. /JlaHHBIM MPOLIECC MOXKET HCMOJIb30BaThCS
JIByMsI CTOPOHAMH, KOTJIa OJ{HA U3 CTOPOH (TPOBEPSIOIIas )
KOHTPOJUPYET MPOTrPAMMHBIE TPOIYKTHl WIH PaOOTHI
JPyToil CTOPOHBI (IIPOBEPAEMON).

8. Ipouecc pemenusi npodaemsl. Ornpeaenser
npolecc aHalu3a M yCTpaHeHHs NpolieM (BKIIOYAs
HECOOTBETCTBHS), HE3aBHCUMO OT HX  Xapakrepa
U HCTOYHWKA, KOTOpble OBLIM OOHApPYXEHBI  BO
BpEeMs OCYIIECTBICHHS pPa3pabOTKH, OJKCIUTyaTalluy,
COIIPOBOX/ICHUS HITH IPYTUX MPOIECCOB.

Opzanu3zayuonnsle npoyeccovl Heu3HeHHo2o yuxaa [9]

OpraHu3anuoHHbIE IPOLECCH] )KU3HEHHOTO ITUK-
Ja COCTOSAT U3 YeThIpex npoueccoB. OHU NPUMEHSAIOTCS
B KaKoW-1M0O OpraHu3aluu JUis CO3JaHUs U peanu3a-
IUM OCHOBHOM CTPYKTYpBI, OXBaThIBAIOLIEH B3aUMO-
CBSI3aHHBIE MPOLIECCHI )KU3HEHHOTO LUKJIA U COOTBETC-
TBYIOILIUM MEpCOHA, a TaKXe JJIs IOCTOSHHOTO COBEP-
LIEHCTBOBAHHUSI JAHHOW CTPYKTYpPBl M MPOLECCOB. DTH
MpOIECChl, KaK MPaBUIIO, ABISIOTCS TUIIOBBIMH, HE3a-
BHUCHMO OT O0JIACTH peaju3aii KOHKPETHBIX TPOESKTOB
U JIOTOBOPOB; OJIHAKO YPOKH, M3BJIICUCHHBIE M3 TaKHX
MIPOEKTOB U JOTOBOPOB, CITOCOOCTBYIOT COBEPUIEHCTBO-
BaHMIO OpPraHM3alMOHHBIX BONPOCOB. OpraHuU3alHUOH-
HBIMU NPOLIECCAMMU SIBIISIOTCS:

1. TIlpouecc ylpasBJieHHS. Ornpenenser
OCHOBHBIE Pa0OTHI 10 YIIPABICHUIO, BKITIOUAs yIIpaBICHUE
MIPOEKTOM, TpU pealu3aluu IPOLECCOB KU3HEHHOTO
LUKJIA.
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2. TIlpouecc co3gaHusi HHGPACTPYKTYPHI.
Omnpenensier OCHOBHBIE paOOTHI 10 CO3AHUI0 OCHOBHOM
CTPYKTYpPHI IIpoIiecca KU3HEHHOTO IIUKIIA.

3. Ilpouecc YCOBEpPIIEHCTBOBAHUSI.
OmnpenensieT OCHOBHbIE Pa0OThI, KOTOPhIE OpraHU3alMs
(3aKa3urka, TOCTaBIIMKa, pa3paboTyMKa, oreparopa,
NEpCOHANIa  CONPOBOXKICHUA WJIM  aJMUHHUCTparopa
JPYTOro mpoliecca) BBHIMOIHIET MPU CO3/IaHUH, OIICHKE,
KOHTPOJIE M yCOBEPIICHCTBOBAHUH BEIOPAHHBIX IPOLIECCOB
AKHU3HEHHOTO ITUKJIA.

4. Ilpouecc odyuenus. Onpenenser paboThI MO
COOTBETCTBYIOIIEMY 00yUYEHHIO ITepCcoHaIa.

Haunpii 'OCT P HMCO/MBK  12207-99
OXBAaTHIBACT XU3HEHHBIA IIMKJ MPOTPAMMHBIX CPEJICTB
OT KOHLENIMHM 3aMbICJIOB 4Yepe3 OmpenelieHue Hu
o0ObeAMHEHUE TPOLECCOB s 3aKa3a M IOCTAaBKH
IpPOrpaMMHBIX HPOAYKTOB u yciuyr. Kpome Toro,
JaHHAas CTPYKTypa MpeAHa3HaueHa IJs KOHTPOJIS M
MOJIEpHU3AIUU JaHHBIX POLIECCOB.

[Tpoueccel, onpenencHHbIe B HACTOSIIEM CTaH-
napre, o0pa3yroT MHOXKECTBO o01iero Ha3HayeHus. Kon-
KpeTHasi OpraHu3alus, B 3aBUCUMOCTH OT CBOMX IIeJIeH,
MOJKET BBIOpaTh COOTBETCTBYIOIIEE MOJIMHOXKECTBO IPO-
LIECCOB I BBIIIOJHEHUS! CBOMX KOHKPETHBIX 3a1a4. [o-
STOMY HACTOSIIIMNA CTaHIAPT CIEAYeT aJanTUPOBaTh IS
KOHKPETHOH OpraHu3aliy, MPOEKTa WM MPHIOKEHUS.
Hacrodmuii cranmapt npexHa3HadeH Ui MCIOJIb30Ba-
HUSL KaK B ClIy4ae OTJAEIbHO IMOCTABISEMBIX IpOTrpam-
MHBIX CPE/ICTB, TaK U AJIsl IPOTPAaMMHBIX CPEJICTB, BCTpa-
MBAaEMBIX WJIM HHTETPUPYEMBIX B 00IIyIO cuctemy [9].
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Mooenu >cuznennozo yuxkaa
UHpOPpMAYUOHHOU cucmembl

Mopnenb JKU3HEHHOTO IHMKJIa WH(POPMALMOHHON
CUCTEMBI MOXKET BKJIIOYATh:

1. Craguu.

2. OcHOBHbIE pe3ynbTarbl BBIIOJIHEHUS PadOT Ha
Ka)KJI0M CTaIUH.

3. KitoueBbie coObITHS.

Ilon crapueil mMOHMMAETCs ONPENEICHHBIM HTall
nporecca pa3padboTku HHPOPMATMOHHON CUCTEMBI.

KuzneHHBI TMKIT HH()OPMAIIMOHHONH CHUCTEMBI
XapaKkTepu3yeTcsl NEPUOIOM BPEMEHHU OT MJIEU CO3/IaHus
WH(POPMALIMOHHOW CHUCTEMBl M 3aKaH4YMBas MOMEHTOM
BbIBOJA €€ W3 OKCIUIyaTalluM M BKJIIOYaeT B ceds
CIIEYIOIINE CTAANN:

[TpeampoexTHoe 0OCIEI0BaHUE.
IIpoexTupoBanue.

Cosznanve nHOOPMAITMOHHON CUCTEMBI.
BBonx B akcrutyaranuro.

Okcrutyararyst ”HGOPMALMOHHON CUCTEMBI.
BriBon 13 aKkcIuTyaranuu.

Hpoueccm KU3HEHHOTOLIMKIIA MH(POPMAITHOHHBIX
CHUCTEM IIpe/ICTaBIeHbI Ha puc.l.

IIpouecchl KU3HEHHOTO LMKJIA, OIPEICIICHHBI
craugaptom ['OCT P MCO/MDK 15288-2005, moryt
MIPUMEHSTHCS J1I000H opraHu3anueil npu npuoOpeTeHnn
U UCHOJb30BaHUM WJIM CO3/IaHUU U TOCTABKE CHCTEMBI.
OHU pacrpocTpaHsOTCS Ha 000 YpOBEHb CUCTEMHOU
MepapXuu U Ha JIIO0YI0 CTAIHIO )KU3HEHHOTO LIUKJIA.

ITpouecchbl KU3HEHHOTO IUKJIa OCHOBBIBAIOTCS HA
MPUHLMIIAX MOAYJABHOCTH (MaKCHUMaJlbHasl CIIaK€HHOCTb

A
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lMpoueccs Mpoueccss TexHUYeCKUe
npednpuRMUR npoexma MpOUBCChI
Ynpaeneins cpedod MnanupoBaHwe Onpegensiwie
NPEANPHAT MR npoexTa Tpeboaanui
npascotnaga Tened
Ynpagnedwe 0
HHBBCTHUARAMM Ueta hpoexTa Ananua TpeGoBaHKA
Ynpaanerwe
MPOUEGEAMA KorTpone npoexTa MpoexTupoBaHMe
MHIHEHHOPD LWKNa APXHTERTY Ml
YrpARNEHHE IpAHATHE PELBHEE Peanniauua
pecyDcamn
Ynpapnauue
Ynpaanenae FIF::I'.']MH Kosmnnexcuposanne
ESYECT B
Ynpagesue Bepudguraiws
KOHpMrypaL i
Ynpamneree Mepeaaua
Mpoyeccel vropMaLMER
coanaureHus
Banupaums
MpwobpeTenne
DYHRUADHMPOBAHNE
MNactaexa
OBemywURAHWA

MILATIE W CRMCaHKE

Pucynok 1 - IIponiecchl KU3HEHHOTO IIUKIIA
nHpOpMaITMOHHOH cUCTeMBI [11]
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GyHKIMH mpolecca M MHUHHMMAJbHasg CBSI3b MEXIY
MpoleccaMu) U COOCTBEHHOCTH (IIPOIECC CBSA3BIBACTCS C
OTBETCTBEHHOCTHI0). DYHKIIMH, KOTOPBIEOCYILIECTBIIAIOTCS
JaHHBIMU IIPOLIECCAMHU, OIPEAEIAIOTCS B 3aBUCUMOCTH
OT KOHKPETHBIX IIeJiei, pe3yabTaToB U Habopa JAeicTBuUl,
COCTaBIAIOIIUX JaHHBIN nIpouecc. lIponeccsl, onucanHbie
B HACTOSIIEM CTaHAApTE, HE MPENATCTBYIOT U HE
HCKJIIOYAIOT UCTI0JIb30BAHUE IOTIOJIHUTEIBHBIX IIPOLIECCOB,
KOTOpBIE OpraHu3alvs MOCUUTAET HeOOXoaUMbIMH [11].

Ynpaenenue npoueccamu ncuznennozo yuxna UC [11]

Ilenp ympaBiaeHHs TPOIECCAMU KU3HEHHOTO
IUKIA CHUCTEMBI 3aKII0YaeTcsi B TapaHTHPOBAHHUU
JNOCTYIHOCTH 3()PEKTHUBHBIX MPOIECCOB KUZHEHHOTO
LMKJIA JUIsl UCIHOJb30BaHUS oOpraHu3anuen. JlaHHbIN
mporecc o0ecrnedrnBaeT MPOIECChl KU3HEHHOTO ITHKIIA
CUCTEMBI, KOTOPHIE COIIACOBAHBI C LETSIMHU U MOTUTHUKON
OpTaHHU3aINH, ONIPEIEIICHBI, aJANTHPOBAHBI U O ACPKAHBI
COOTBETCTBYIOLIUM 00pa3oM A y4deTa OCOOCHHOCTEH
OTICNBHBIX MPOEKTOB U CIOCOOHBI pPeaTn30BBIBATHCS
¢ momoubio 3()(HEKTUBHBIX MPOBEPEHHBIX METOJIOB H
WHCTPYMEHTAJIBHBIX CPEICTB.

B pesynbrare  3¢¢eKTHBHOrO  yIpaBieHHS
MPOLIECCaMU KUZHEHHOTO ITUKIIA CHCTEMBI:

a)  ONpPENENSIOTCS  MPOLECCHl  KU3HEHHOTO
LUKIa CHUCTEMBI, KOTOpble OyIyT HCIIOIb30BATHCS

OpraHu3aLuei;

b) ompenmensercs  MOIUTHUKA  NPUMEHEHUS
MPOLIECCOB )KU3HEHHOTO IIMKJIA CUCTEMBI;
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C) ONpeeIAeTCs NOJUTHKA alalTalluu IIPOLIECCOB
KU3HEHHOIO IMKJIa CUCTEMBI JJIs  YIOBJIETBOPEHHUS
noTpeOHOCTEH OTIENbHBIX POECKTOB,;

d) ompenensoTcss KpUTEPUU OLIEHKU PE3YJIbTaTOB
MPUMEHEHHS IPOLIECCOB )KU3HEHHOTO IIMKJIA CUCTEMBbI;

€) [IPEANPUHUMAOTCS JEUCTBUSA 1o
COBEPILECHCTBOBAHUIO  CIIOCOOOB  OIpENeNIeHUus] U
IIPUMEHEHHUS IIPOLECCOB KU3HEHHOIO LIUKJIA CUCTEMBI.

IIppu  peamusanuu  HPOLECCOB  YIPABICHUS
IIPOLIECCAMU KU3HEHHOIO LMKJIA CUCTEMbl OpPraHU3aLus
JOJDKHA ~ OCYILLECTBIIATH  CIEAYIOLIUE  JIEUCTBUSA B
COOTBETCTBUHU C IIPUHATON ITOJIMTUKON U IPOLIEypaMU:

a) YCTaHABIMBATh CTAaHAAPTHBIC HAOOPHI MPOIIEC-
COB JKM3HECHHOI'O IMKJIA CUCTEM JJIi COOTBETCTBYIOLIUX
CTaJIUH JKU3HEHHOTO IIUKJIA CUCTEMBI;

b)onpenensTbIpueMIeMble OTUTHKY HIIPOLIEAYPbI
ajlanTanuy ¥ TpeOOBaHUS K UX YTBEPKICHUIO;

C) OnpeaciiATb MCTOAblI W HHCTPYMCHTAJILHBIC
CpcacTna, KOTOPBIC NOoAACPKUBAOT BBIIIOJTHCHUC
IpOoHECCCOB JKU3HCHHOTO NHUKJIAa CUCTCMBI;

d) Mo BO3MOKHOCTM YCTaHABIMBAaTh ITOKA3aTEIH,

KOTOPBIC TIO3BOJIAIOT OIpeACIIATh XapPaAKTCPUCTUKU
BBITNIOJIHCHHBIX CTAHAAPTHBIX IPOLECCOB,
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e)

KOHTPOJIMPOBATh

BBIIIOJIHCHUC  IIpoLecca,

COXpaHATb W aHAJIM3UPOBATH IIOKA3aTCIM IIpoHccca Hu
OmnpeaAciiATL TCHACHIWU I10 OTHOHICHUIO K KPHUTCPUIM

HPEANPUATHS;
f) OIIPENENIATh BO3MOKHOCTH JUTS
YCOBEPILIEHCTBOBAHMS CTaHJApPTHBIX IIPOLIECCOB

KHU3HCHHOI'O IMKJIa CUCTEM;

g€) COBEpIICHCTBOBAaTh HMEIOIIMECS MPOLECCHI,
U HHCTPYMEHTAJbHBIE CPEICTBA, HCIIOJIb3Ys

MECTOObI

HaleHHbIE BO3MOXHOCTHU.

CpaBHHTEIIbHBIE JAHHBIE CTAAUI KU3ZHEHHOTOLIUK-
na u stanoB C npencraBneHs! B Tabmuie 1.

Tabnmia 1
IK nacen- [MCO/ T'OCT 34.601-90 1 OPMM HUCIXKT 5.03-00
ueckuit  |[MIOK OCHOBHBI€ ITaIbI
DKL 12207 Cranus (pa6oThI)
1.06cnenoBanve
0O0BeKTa 1 000CHOBAHME
HEO0OXOAMMOCTH CO3IaHuUs
T 1C.
E€XHUKO-
CucreM- DopMupoBa- proHOMHYE-
HBIi aHa- [3aka3  [Hue TpeOoBa- [ckoe oGoc- [2.DopmupoBanHne
3 Huit k 1C Hosanue  [TpeboBanuii 3akazunka k MC.
(T20)
3.0¢dopmieHnEe JOroBopa
mexy PaspaboTurkom u
3aKa3unKOM.
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AHanm3
TpeOoBaHMiA

[IpoexTHpoBa-
HIE

Pazpabot-
Ka

PazpaboTka
koHenuu MIC
(17151 KOMILIEKC-
HBIX MHOTO-
YpOBHEBBIX

1 HHTETpUpo-
BaHHBIX CH-
cTeM)

150

1. Ilouck myTeit ynoBneTBope-
Hust TpeOoBaHMH 3aKa3uuka Ha
YPOBHE KOHIICHIIIUM CO3/1aBae-
MO#i crcTeMbl (CTPYKTypa, QyH-
KIMH, TPOrPaMMHO-TEXHHYEC-
Kast ruiathopma, peIKIMBI).

2. PaccMoTpeHue anprepHa-
THBHBIX BAPUAHTOB KOHIIETIIIUU
CHCTEMBI, UX aHaJIU3 U BBIOOD
Ty dITIeid KOHIICTIITHH.

TexHUUECKOE 3a1aHuC
(T3)

[PazpaboTka, cormacoBaHue U yT-
Bepxkaenue T3 Ha cosnanue VC.

(DCKU3HBIN IPOEKT
(U1 KOMITIEKCHBIX
MHOI'OYpOBHEBBIX U
HTErPUPOBAHHBIX
crcTeM)

[PaspaboTka MmpeBapuTebHBIX
[POEKTHBIX PEIICHUH 110 CHCTe-
Me U €€ 4acCTsIM.

[TnnoT-npoexT
(MaxkeTHpOBaHUE, NIPO-
TOTUMPOBAHNUE)

(Tpy HEOOXOAUMOCTH)

1. Pa3zpaboTtka yacten npoexra
U1 ICTIBITaHUIT B pealbHBIX,

HO OIpaHUYEHHBIX YCIOBHUIX
(DYyHKLIMOHMPOBAHHS C LETBIO
[IPOBEPKU MIPEABAPUTEIILHO TIPH-
HATBIX pEIICHHUH.

2. [IpoBeneHue uCIbITAaHUIA Ha
rOJIOBHOM OOBEKTE WITH CTEH[IE
1 aHAJIN3 Pe3yNIbTaTOB HCIIbITa-
1307078

TexHUYECKUN POESKT

1. Pa3paboTka NpOEKTHBIX pe-
[IICHUH 110 CUCTEME U €€ YaCTsIM.
2. Pa3paboTka 10KyMeHTaluu
Ha VIC u ee uactu.

3. PazpaboTka JOKyMEHTaIMN
Ha TIOCTaBKY M3JCIHH JUIs
komruiekroBanus C w/wmu
TEXHUYECKUX 3aaHui Ha UX
[pa3paboTKy.

4. PazpaboTka 3a1aHuii Ha mpo-
eKTHPOBaHKE B CMEXHBIX Jac-
TSIX IPOEKTa OOBEKTa aBTOMATH-
Bary (CTPOUTENILCTBO, MOHTAX,
HaytaaKa U ap.).
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[PaGouas TokymeHTa-
st

1. Pa3pabotka paboucii JTOKyMEH-
TallMy Ha CHCTEMY U €€ 4acTH.

2. Pa3paboTka rmporpaMMHBIX U
TeXHUMYECKUX CPEACTB W/WIN ajan-
Tarys IpUOOpETaeMBIX.

3. TecTupoBaHue cpecTs.

[1HTeTparys u TecTH-|
[poBaHme

1.3arpy3ka b/l THIIOBBIMHU HCXOA-
HBIMH TaHHBIMH H TECTaMHU.

2. nTerpanus mporpaMm 1 T€CTH-
[pOBaHME B MMUTHPOBAaHHOU cpezie.
3. MHTerpanus nporpaMMHbIX
CPEeICTB C anmapaTHBIMU B peab-
HOU onepaliMOHHON U BHEIIHEH
cperne.

4. TecTupoBaHue B pealbHON
cperne.

5. PazpaboTka KOMILIEKTa TOKY-
MEHTalUK AJIS [10Jb30BaTeNIeH.

Konuposa-

HUC

(peanu3a-

st

Tectupona-

HUC

BHenpeHue

Y coIpo-

BOXK/JeHUe
Pazpabor-
[ka
138
PKCIITyaTa-
st

IBBO1 B eiicTBUE Ha
rOJIOBHOM OOBEKTE
(BBOZ B 3KCILTyaTa-
11110, BHEIPEHHE)

1. ITogroroBka 00LEKTa aBTOMATH-
Bauuu k BBony VIC B neiicTBue.

2. [TonroroBka nepcoHana.

3. Kommiekranus UC nocragsie-
MBIMH H3JEITHAMHU.

4. IIpoBeneHue npeaBapUTEIbHBIX
cnipiTanuil u nepegaya C s
OTIBITHOW 3KCIUTyaTaluy.

5. IIpoBesieHNEe ONBITHOH 3KCILIY-
aTarum.

6. [IpoBeieHne MPUEMOYHBIX UC-
neiTanuii mo caade MIC B mocTosH-
HYFO DKCIUTyaTAaIlHIo.

TupaxupoBaHue
(TIpy BHEZpEHHUH Ha
HECKOIBKIX 00BeK-
Tax)

1. Ilepenaga 3TanoHa 3arpy304HbIX
Moxyneit 11O n skcrmyaTaiioHHOH
JIOKYMEHTALMK B TPYIITY CONpPO-
BOXXICHHUA.

2. TupaxupoBaHe JOKYMEHTAIHH.
3. OOy4eHne 1 KOHCYIbTALUH
MOJIb30BaTENEH.

4. [ToctaBka [10 u nokymeHTauu
Ha 00BEKTHI BHEJIPCHUSL.
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1. BeimosnHeH#He paboT B COOTBETC-
BUH C TaPAHTHUHBIMH 00513aTCITb-
cTBaMH.

Comnpo- . Oka3aHue Hay4HO-TEXHUYEC-
BoxIeHHe|COPOBOXKICHHUE UX yCIYT B MOCICrapaHTHHHBII
1 DKCILTY- [(aBTOpPCKHA HAaA30p) |mepuo.

aTarys 3. Pazpabotka metoauku odop-

JIEHHS OTYETOB 00 OIMOKax U
PEIUIOKEHUSIX Ha U3MECHEHHE
epCHil.

Kaxxnast cuctemMa uMeeT CBOM KU3HEHHBIN ITHKII.
JKn3HEeHHBIN MK MOXKET OBITh OIKUCAH C UCIOIL30BaHU-
€M a0CTpaKkTHOH ()YHKITMOHATBLHOW MOJIEIH, TIPEICTaBIISI-
IOIIEH KOHIUENTYyaIU3aIui0 MOTPEOHOCTH B CHUCTEME, €¢
peanu3aiyu, MPUMEHEHHS, pa3BUTHS U TUKBUAamu [11].

Cuctema  pa3BuUBaeTCSI Ha  MNPOTHKEHUU
JKU3HEHHOIO IMKJIa B pe3ylbrare JEeWCTBUH, OCY-
HIECTBIISIEMBIX U YIIPABISIEMBIX JIIOJIbMU, paOOTAIOIUMHU
B OpraHu3alMsiX W HCIOIB3YIOIUMHU OIpEICIICHHbIC
MpOIECCHl B CBOEH neATenpbHOCTU. Jletanmn moxpenu
JKU3HEHHOTO [HMKJIAa BBIPAXAIOTCA B  TEPMHUHAX
3TUX TIPOLIECCOB, HMX PE3yIbTAaTOB, B3aUMOCBSI3H U
BO3HUKHOBeHUs. Hacrosimuii craHmapT omnpenesser
MHOXXECTBO TPOLIECCOB, Ha3BAaHHBIX IMpOllECCaMU
KU3HEHHOTO ITUKJIA, TPU IIOMOIIH KOTOPBIX MOXKET OBITh
CMOJICTTUPOBAH KU3HEHHBIN ITUKJI CUCTEMBI.

’Kuznennsie LUKJIBI pas3anyarTcs o
CBOMCTBaM, LEJSM, HCHOJb30BAaHUK CHCTEMBI, a
TaKXe Mo ImpeodagamiuM ycioBusiM. TeM He MeHee,
HECMOTpPS Ha OUYEBUJHOE MHOXKECTBO pa3IudYuil B
KU3HEHHBIX LMKJIAX CHUCTEM, CYLIECTBYET Oa30BBIH
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Habop cTaauil >KU3HEHHOTO IHKJA, COCTaBJISIOIINX
MOJHBIA JKA3HEHHBI LUK JIOO00W cuctembl. Kaxmas
CTaausi MMEET ONPEINCIEHHYI0 [elb W BKIaa B
IOJHBIA JKU3HEHHBIM LUKJI M pPacCMaTpUBAaeTCs IpHU
IUIAHUPOBAHUM M BBINIOJIHEHUU JKU3HEHHOIO IMKJa
cucteMsl [11].

Craguu npeacTaBisioT coOO0H OCHOBHbIE TEPHO/IBI
KM3HEHHOTO 1IMKJIa, CBSI3aHHBIE C CUCTEMOM U OTHOCAIIHE-
Csl K COCTOSIHUIO OITMCAHUSI CUCTEMBI WIIM HETMOCPE/ICTBEH-
HO K cucreme. Craguu 0ToOpa)xaroT 3HAYMMBII Iporpecc u
JOCTHKEHHUE 3aIJIAaHUPOBAHHBIX ITAIIOB Pa3BUTHUS CUCTEMBbI
Ha TPOTSDKCHUU BCETO KM3HEHHOT'O IMKJIA M JIAl0T HAavallo
BOKHEHIITNM PELIEHUsIM OTHOCUTEIHHO CBOUX BXOJIOB U BbI-
XOZIOB. DT peIIeHUsI UCTIONB3YIOTCS OPTaHU3ALUSAMHU IS
ydeTa HEOIpPEAEICHHOCTeH M PUCKOB, HEMOCPEICTBEHHO
CBSI3aHHBIX C 3aTpaTaMH, CPOKaMH U (PyHKIMOHAILHOCTHIO
IPY CO3IAHUM WM IPUMEHEHHH CUCTEMBI. TakuM 00pazom,
CTaguy O00ECHEeYMBAIOT OPraHU3allMU CTPYKTYpol padoT,
B paMKax KOTOPBIX yNpaBJCHUE MPeanpHUsITHeM 00nagaeT
BBICOKOM CITOCOOHOCTBIO JUIsi 0030pa U KOHTPOJISI IPOEKTa
U TEXHUUYECKHUX MPOLIECCOB.

Opranuzanuyd NOpoOXOIAT CTAAUU KU3HEHHOTO
[UKJIA PA3TUYHBIMU CIIOCO0aMU, YCTPAHSSI TPOTUBOPEUHUS
MEXJIy CTpaTeruei ocyliecTBIeHUs OU3Heca U CTpaTeruei
yMEHbIlIEHUsT puckoB. [lapamienbHoe nNpoXoXKAEHUE
CTaIUi WIM HUX MNPOXOXKICHUE B PA3IUYHOM IMOPSIKE
MOXKET MpuBeCTH K (opMaM IKHU3HEHHOTO IMKIA C
COBEpPLICHHO pa3HbIMM XapakrepucTtukamu. Yacrto B
KaueCTBE QJIbTEPHATUBHBIX BAPUAHTOB HCIIOJIB3YIOTCS
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MOCJIeIOBaTeNIbHAS,, UHKPEMEHTHAs! WM SBOJIOLUOHHAS
(GOopMBI KM3HEHHOTO IIMKJIA; B OTAENBHBIX CIIydasx
MOTyT OBITh pa3paboTaHbl KOMOHMHALMU 3TUX (opMm.
Beibop u paspaboTka opraHm3anueil KOHKPETHBIX
(GopM KU3HEHHOTO IUKJIA 3aBUCAT OT psija (PaKTopoB,
BKJIfOYasi OW3HEC-KOHTEKCT, MNPUPOLY U CIOXHOCTb
CUCTEMBI, CTA0MIIBHOCTh TPEOOBAaHUM, TEXHOIOTUYECKUE
BO3MOXHOCTH, MOTPEOHOCTh B PA3IUYHBIX CHUCTEMHBIX
BO3MO)KHOCTSIX BO BPEMEHM M HaJIM4yUe OIOIKETHBIX
cpencts u pecypcos [11].

AHAJIOTMYHO TOMY, KaK BCE CUCTEMHBIE AJIEMEHTbI
OCYILIECTBIISAIOT BKJIAJI B CUCTEMY KaK B €JUHOE LIETOE, TAK
Y KaXaasi CTaJius )KU3HEHHOTO IUKJIa JOJIKHA YUYUThIBATh-
csl Ha JTI000# npyroit ee ctaauu. CienoBareabHO, y4acT-
BYIOILIME CTOPOHBI JOJIKHBI KOOPIUHUPOBATH CBOU JEHC-
TBUSI U KOONIEPUPOBATHCA APYT C IPYTrOM Ha MPOTIKEHUU
BCEro KM3HEHHOTro 1ukKiIa. CUHEeprusi CTaAuil )KU3HEHHO-
ro LMKJa U CTOPOH, BKJIAJbIBAIOIIMX CPEACTBA B peasu-
3alMi0 (PYHKIIMOHAIBHOCTEH HA 3TUX CTANUAX, SIBISETCA
HEO0OXOMUMOM ISl YCIEIIHOTO OCYIIECTBICHUS MPOCK-
THBIX Meponpusatuid. TecHas CBA3b U, 110 BO3MOKHOCTH,
€IMHEHUE TMPOCKTHBIX KOMaH, Pa3Nu4YHBbIX (QYHKIUH U
OpraHu3alMil, OTBETCTBEHHBIX 32 APYTrHe CTAaUU )KU3HEH-
HOT'O IIUKJIA, IPUBOJAT K IOTUYHOCTHU U COTNIACOBAHHOCTHU
JKU3HEHHOTO 1ukia [11].

HaGonb1iee pacipocTpaHeHHE MOTYYHITH CIETYO-
1€ MOJENN XKU3HEHHOTO IUKJIa MH()OPMALIMOHHBIX CHC-
teM (MC): kackagHas (KJIaccHYecKas WIM BOJIOIIAJIHAA),
WTEepalMOHHAs U CIUpaJIbHAs.
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Kackaonas (knaccuueckasn, 6000na0OHAS) MOOETb
HCUBHEHHO20 YUKIIA UHDOPMAUUOHHOU cuCHIeMbl

Mogens 6bi1a mpegoxena B 1970 rogy Yuncro-
HoM Poiicom. Ilepexon Ha ciaenyromui 3Tan OCyuecT-
BJISIETCS MOCJIE MOJIHOTO OKOHYaHUs paboT 1Mo MpebIy-
IeMy 3Taly, Py 3TOM 0(OPMIIIETCS MOJIHBIH KOMIUIEKT
paboueil gokymeHTanuu. Bce 3Tanbl BHIOJNHSIOTCS B
CTPOTOM MOCJIEA0BATEIBbHOCTH C YTBEPKACHHBIMU CPO-
KaMHU U YETKHMHM 3aTpaTamMu. DTO OCHOBHBIE JOCTOUHC-
TBa KackagHou moaenu KL UC, kotopast npumeHsiach
B YCJIOBHUSIX IOJHOM ONPEAEIEHHOCTH peIIaeMbIX 3aaau
U COBEPILEHHO HE MpUemMiieMa KOTrJa U pa3padoTuUKu U
3aKa34YMKH HE UMEIOT YEeTKOTO BUIEHHUS BCEX OCOOCH-
HocTtei npoektupyemoit UC. Kpome Toro, HeBO3MOXKHO
UJTHU Jalibllie, IOKa HE CAaH MpeblAyLui 3Tal, a noc-
Je cllayu Helb3sl BO3BpAIAThCsl K HEMY JJISI yCTpaHe-
HUs 0OHApPY)KEHHBIX HEJIOYETOB, YTO CEPhE3HO 3aTpy-
HsET paboThI IO COBEPLIEHCTBOBAHUIO U JOPaOOTKE CO-
3naBaeMoid MC. Dta Mozenp HpaBUThCA U 3aKa3uMKaM,
U pa3paboTyrKaM MO MPUYHHE KECTKON IHUCIMILIAHBI
(MHaHCHPOBAHUA TANOB TOJIHKO MOCIE UX MPEabsIBIIe-
Husi. HO MOTHOCTBIO OTCYTCTBYET TMOKOCTH B pabore
Hana co3nanueM MC. KackagHas Mozenp npencTaBieHa
Ha puc.2.

Ha mpaxTtuke, Bce k€ MPUXOAUTCS BO3BPALLATHCS
K IpPEeIbplIyIUM 3TaraM M B 3TOM Ciy4ae, B IOCIEAHEe
BpeMs HanOoJiee BOCTpeOOBaHHOMN CcTajla HWTepaIllOHHAs
mogens KL UC.
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Ananms

[IpoekTupopanue

Peamizanms

Bueapenue

DKCIUTyaTalHA

Pucynoxk 2 — Kackannas (BomomnanHasi, KilacCH4IecKast)
mozenb JKI[ NC

Hmepayuonnan modens yncusnennozo yukna UC

[osranHass  Momeab ¢ NPOMEXKYTOYHBIM
KOHTPOJIEM —  WTEpalliOHHAsT  MOJAENb  pa3paboTKu
WHPOpPMAIIMOHHOW  cHucTeMbl. Kaxkmplii 3Ttam  mMeer
oOparHbIe CBSI3M B TPOIECCE KOPPEKTUPOBKH M CO3AET
YCIIOBUSL NIl KOPPEKTUPOBKH DPAHEE CO3JAaHHBIX O3TarloB.
[Ipu 3TOM TpPYHOEMKOCTH PabOT W BPEMEHHBIE 3aTpaThl
CYLLECTBEHHO COKPALIAIOTCS MOCPABHEHUIO C BOAOIAJIHOM
MOJIEJIBIO KU3HEHHOTO IuKia. Mrepaunonnas moxaens KL
MH(POPMAIIMOHHON CUCTEMBI MPEJICTaBICHa Ha puC.3.

Co3nanve MH(DOPMAITMOHHON CHUCTEMBI — 3TO Opra-
HU30BaHHBIA MPOLECC MOCTPOEHUS U MOCIEN0BATEIBLHOIO
MpeoOpa3oBaHMsl COMIACOBAHHBIX MOJIENICH Ha BCEX JTarax
YKM3HEHHOTO IMKIa. [Ipu 3TOoM BCce pa3paboTaHHbIE MOACTH
HAaxOISATCSA B PEMO3UTOPUM NPOEKTA U JOCTYIIHBI BCEM pa3-
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AHamu3
444

IIpoekTHpORAHHE

T—  Peammsanms

== —-— Buenpenue

———— DKcIuIyaTalus

Pucynoxk 3 — Urepaunonnast monens XKL C

paboTurkam, 9To o3BOJIsIET 3(H(HEKTUBHO BECTH OHOBPEME-
HYI0 paboTy HaJl MPOSKTUPOBAHUEM M CO3JaHUEM HH(OpMa-
LIMOHHOM CUCTEMBI.
Cnupanvnas mooenv HCU3HEHH020 YUKIA
UHpOpMayUOHHOI cucmembl

CnupasnbHasi Mmoxesnb npesjioxena bappu boam B
1988 romy u ompenensieT, B OCHOBHOM CTapTOBBIE HTaIlbl
KU3HEHHOTO IHKJIa WH(OpPMAMOHHON cuctemsl. [lpu
3TOM OOOCHOBBIBAE€TCSI W MPOBEPSAETCS BO3MOKHOCTD
peanu3any CIpOeKTUPOBAHHBIX TEXHUYECKUX PEIICHUH.
Ha ka)xnoM BHUTKe co3maeTcsi MPOTOTUI IMPOEKTUPYEMO
MH(OPMAIMOHHON CHCTEMBbI, KOTOPBIM Ha CIEAYIOLIUX
BuTkax ciimpann XKL MC coBepiieHCTBYyeTCS, AOTIOTHAETCS
U JIOBOAMUTCA N0 TONHOTrO BHeApeHus. Ilpu stom He
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00s13aTeNbHO JOKUIATHCS OKOHYAHMS KaXIOro JTara,
JJlaHHasi MOJEJIb MO3BOJISIET MEPEXOJUTh Ha CIELYyIOIINE
BUTKU CIIHPAJU U pelarh npooieMbl WIM HEJOACIKU Ha
CJICAYIOIIEM YPOBHE, 4TO JejaeT paboTy Haja MPOEKTOM
Oonee »ddexkTuBHON, TMOKOM M 3aBepmIUTH B Oosee
C)KaThbIE CPOKH.

HoBb1l1 BUTOK criupaiy COOTBETCTBYET ITOITAITHOM
MOJIeNU CO3/1aHusl parMeHTa UH(POPMALIMOHHOM CUCTEMBI.
IIpu ucnonp3oBannu cnupanbHoi Monenu XKLI:

- IIPOUCXOOUT OPHUEHTALlUs Ha MOJAECPHU3ALUIO
MH(POPMALIMOHHOM CUCTEMBI,

- OCYILIECBIIIETCS AKKYMYJIMPOBAaHUE BCEX PELLIEHUN
B IIpOLECCE NPOEKTUPOBAHUS U CO3JaHUS MOAEIEH U
MIPOTOTUIIOB UH()OPMAIIMOHHOM CUCTEMBI;

- IPOBOJMUTCSIOB AHAJIU3 U3JIEPIKEK U BCEX PUCKOB
B IIpouecce npoexkruposanus VC.

CrinpasibHBIN IPOLIECC COCTOUT M3  ClELYyIOIIEeH
MIOBTOPSIIOIIENCS [TOCIIE0BATEIbHOCTH!

1.  Ompenenenue TpeOOBaHUH.

2.  Amnamms.

3. IlpoextupoBaHue.

4. Peanu3zanus U TECTUPOBAHMUE.
5. MHurerpanus.

6. Buenpenue.

OTOT MHOTOKpaTHbI LMKJ, 3aBepLIAIOIIMNCA
CO3JaHMEM HOBOH BepCcHUU HH(POPMAIIMOHHONH CHUCTEMBI
IIPEJICTaBJIEH Ha pUcC. 4.

Jns npumenenus cnupanbHii mozxenu KL HUC
MOXET OBbIThb HECKOJIBKO MPUYMH, 3TO HEOOXOAMMUCTH
MUHUMU3ALAN PUCKOB U BO3MOXXKHOCTb IIPEICTaBICHUS
3aKa34UKy IPOTOTHUI UM 3CKU3HYIO BEPCUIO IIPOEKTA IS
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Pucynoxk 4 — Crmpansras momens KL MC

KOHKPETH3AIUY TOXEIaHWH M y4eTa WX B CIEAYIONIHX
IUKIaX. A Tak Xe B Cllydae ecii pa3padarbiBaeMmast
WHPOPMALIMOHHAS  CHCTEMa JIOCTaTOYHO  CIIOXKHA
U CyIIECTBYeT peaybHasi HEOOXOAMMOCH CO3/aBaTh
MIPOMEKYTOYHBIE BEPCHU MPOAYKTA, HE OTKIIAIBIBAS ATY
paboty Ha (UHHUIIHBIE 3Tambl, KaK 3TO MPEANHCHIBACT
BOJIOTIAIHAS MOJICITB.

OcHoBHas 3a7a4a CIUPAIHHONH MOJETH JKU3HEH-
HOTO IUKJIa WH(POPMAIIMOHHONW CHUCTEMBI 3aKJIF0YAcTCs B
TOM, YTOOBI Ha Ka)KJOW MTEPAINU CO3aBaTh OUEPEAHYIO
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BEPCHUIO CHUCTEMBbI, MCIIOJb3Yysl pa3padOTaHHbBIH MPOTOTHUIT
MpenbIIymux dTanoB. Takas Mozens mo3onser Oonee rud-
KO paboTarh C 3aKa34uMKOM, MOCTOSHHO YYHTBHIBATh €I
3aMeYaHusl U TPEIJI0KEHHUS, COBEPIICHCTBOBATh MPOCK-
TUPYEMYIO CHUCTEMY B IPOIECCE KaXKIO0TO HOBOI'O BUTKA
CIHMpaJIH.

1.4 OcHOBHBIE METO10JIOTMHA COBPEMEHHOTI0
NPOEeKTUPOBAHUA MHPOPMALMOHHBIX CHCTEM

Memooonozus pynkyuonanvHo2o
Mmooenuposanusn paoom SADT

Metononorus SADT (Structured Analysis and
Design Technique - MeTO070THS CTPYKTYpPHOTO aHAIIM3a
U IPOEKTUPOBaHus ), pazpadorannas Jyrmacom T. Poccom
B 1969-1973 rogax Ga3zupyercsi Ha CTPYKTypHOM aHAIU3e
CUCTeM U TpadUUEeCKOM MpeACTaBICHUE OpraHu3aluu
B BHJIE CUCTEMBbI (PYHKLUN, KOTOpbIE UMEIOT TPU Kiiacca
CTPYKTYPHBIX MOZEIEH:

1. @®yHKUMOHATbHAS MOJAETD.

2. HudopmanmoHHas MOJENb.

3. JluHaMuyeckas MOJEINb.

[Iponiecc MoaenupoBanus no meroponorun SADT
COCTOUT U3 CIEAYIOLIUX ITAIOB:

1. CoO6op undopmarmu u aHanu3 uHGOPMALIUU O
MIPEIMETHON 00aCTH.

2.  JlokymeHTHUpOBaHUE MOJIyYE€HHOU
nHpopmaIuu.

3.  Mognenuposanue (IDEFO0).

4. KoppekTypa MofieNiu B IPOLECCe UTEPATUBHO-
T'O pPeLeH3UPOBAHMUS.
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Metoznonorus B Hactosiiee Bpems Oosiee HM3BECTHA
kak Hotauwst IDEFO, wucnons3yer (opmann3oBaHHBIN Mpo-
LIecC MOJEIMPOBAHMS MH(OPMALMOHHBIX CHUCTEM U HMEET
CJICYIOIME CTAJMU: aHAJIN3, IPOCKTUPOBAHUE, PeAIU3aLMs,
00bEIMHEHNE, TECTUPOBAHUE, YCTAHOBKA, (DYHKIIMOHUPOBA-
nue. IlpoekrrpoBanue HHPOPMALMOHHBIX CHCTEM IO CTaH-
napty IDEFO cBoauTCst K IEKOMITO3UITMM OCHOBHBIX (DYHKITHIA
OpraHM3ally Ha OT/AEbHbIE OU3HEC-TIPOLIECCHI, PAOOTHI WK
neiictBus. B pesynbrare paspabarblBacTcsi MepapXUdecKas
MOJIE/Ib AHAIIM3UPYEMOM OPraHU3ALUH, IIPA 3TOM JEKOMIIO3H-
LU0 MOYKHO IIPOBOIUTH MHOTOKPATHO, 10 YETKOIO U JIETallb-
Horo onucanus Bcex npoueccos. [Iuarpammel IDEFO Bepx-
HETO YpPOBHs IIPUHATO HA3bIBATh POIUTEIILCKUMH, a4 HUYKHETO
ypoBHs — nodepHuMHU. [ Ipumep muarpammsl IDEFO Bepxuero
YPOBHS IIPEACTABIIEH Ha PUC. S.

AHam3upyeMblil IPOLIECC NPEICTABISIETCSI B BUJE
npsiMoyrosibHuKa. CrieBa M300paskaroTCsi BXOIHBIC JAHHBIE,
CIpaBa — BBIXOJHBIE, CBEPXY YIPABJISIOLINE UM pEIIaMEH-
THPYIOILME BO3ICHCTBHUS, @ CHU3Y OOBEKTHI yIpaBieHus. B
muarpamMe IDEFQ onuchiBaroTCsi IEpBOHA4YaIbHO BCE BHE-
LIHKWE CBA3M Mccienyemoro mporecca. Ilocie storo ocy-
LIECTBIIAECTCS AEKOMIIO3ULIMSA 3TOTrO IPOLECCa U IIPOUCXOIUT
OIMCaHKE BHYTPEHHUX MOAIPOIIECCOB C 0003HAYEHUEM BCEX
cszeid. [Ipu aToM panee 0003HAYCHHBIE CTPEIOYKAMH BHE-
LIHUE CBSI3U HE JIOJDKHBI OTEpAThCs. OHM MEPEHOCATCS Ha
JUarpaMMy JEKOMIIO3MLIMM B COOTBETCTBYIOILUE IIOAIPO-
ueccsl. [Ipumep nexomnozutun guarpammel IDEFO (nouep-
HEW) mpecTaBlIeH Ha puUC.6.

Janee KaXAbld IOAIPOLIECC TOXKE  MOXKHO
JIEKOMITO3UPOBATh U MOJPOOHO OMHUCHIBATH BCE CBSA3U J0
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HeoOxonumoro mpenena.  OCHOBHBIM JIPOCTOMHCTBOM
9TOH METO/I0JIOTUH SIBJISIFOTCS IPOCTOTA U HANNIAIHOCTh. B
Ka4eCTBE HEJ0CTATKA — HEBO3MOYKHOCTb OITUCATh PEAKLIUIO
OIMCHIBAEMOTO IIPOLECCAa HAa M3MEHSIOUIMECS BHEIIHUE
¢bakTopsl. [ 3TUX LIeel CiryKaT Apyriue METOI0IOTHH.
Memooonocus RAD — é6vicmpoit
PaspadomKu npuodicenuil

[Mpunuunsr RAD copmynuposansl B 1980 roay
coTpyaHukoM kommanuu IBM Jlxelimcom MapTtuHOM.
Onu 6aszupoBanuchk Ha uaeax Ckorra Ulynsna u bappu
boiima mpu 3TOM METOHLOJIOTMs peEalu30BbIBAlIach B
KpaTyaiiire CpoKu HeOOIbIIOHN Ipy ol pa3paboTynKoB
C MCII0JIb30BAHMEM UHKPEMEHTHOI'O IPOTOTUIIUPOBAHUS.
OTO NO3BOJISNIO HAa pPaHHEW CTaJiuM INPOEKTUPOBAHUSA
NC nponeMoOHCTpUpOBAaTh 3aKa3uUKy JEHCTBYIOILYIO
MHTEPaKTUBHYIO MOJIE]Ib CUCTEMBI-IIPOTOTHUIIA, YTOUHUTD
IIPOEKTHBIE pEUIEHUs, OLIEHUTh 3KCIUlyaTalMOHHbIE
XapaKTEPUCTHUKHU.

B Hacrosimee Bpems  MeropoJiorusi  RAD
cTaja OOIIENPUHATON CXeMOH Il NPOEKTUPOBAHMSA
u paszpaborku uHpopManMOHHBIX cucTteM. Cpeacrsa
pa3paboTku, ocHoBaHHbIe Ha RAD, odeHb mHOMymspHBI
3a CYET MWCIOJB30BAHUA TAaKUX IPOTrPAMMHBIX CpEJ
paszpabotku: IBM Lotus Domino Designer, Borland
Delphi, Borland C++ Builder, Microsoft Visual Studio,
Macromedia Flash u gp.

B wmeromonorun RAD OwicTpas pa3paboTka
NPWIOKEHUN JTOCTUraeTcs 3a CuYeT MCIIOJIb30BAHUS
KOMIIOHEHTHO-OPUEHTUPOBAHHOIO KOHCTPYUPOBaHUS H
MIPUMEHSIETCSI €CIIN:
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»  bromxer npoekTupyeMoil MH(POPMAITMOHHON
CUCTEMBI OTPAHUYEH.

* Heuetko ompenenensl  TpeboBaHMA K
MH(POPMALMOHHON CUCTEME.

+  Tpebyercs peanuzanus IIPOCKTa
MH(POPMALMOHHOM CUCTEMbI B MUHUMAJIbHBIE CPOKH.
*  HUurepoeiic 10JIb30BaTEIA MOXHO

MIPOIEMOHCTPUPOBATh B IPOTOTHIIE.

*  IIpoekT MOXXHO pa3/ieNUTh Ha COCTABIISIOIINE
AJIEMEHTHI 110 (PyHKIIMOHAIEHOMY Ha3HAYEHHIO.

Metononorus RAD nmeer cieayrouue crauu:

1. MogenupoBanue HHOOPMAIIMOHHBIX TOTOKOB
MeXly On3HeC-(QpyHKIMSIMU.

2.  MopenupoBaHue JaHHBIX.

3. IIpeobpazoBanue 00BEKTOB JAHHBIX,
00eCTeYNBAIONINX PEeATU3AIHI0 OU3HEC-PYHKITHA.

4. Tenepauus NpUIOKEHUH.

5. TecrupoBaHue U 0ObEANHEHHUE.

Henocrarku metononorun RAD:

1. Jna Oonbmmx HMHPOPMAIMOHHBIX CUCTEM
TpeOyIOTCs 0OJIBILION KOJIIEKTHB pa3padOTUUKOB.

2. Ilpumenuma A UHPOPMAITUOHHBIX CHCTEM,
KOTOpBIE MOTYT JIGKOMIIO3MPOBaThCSI Ha OTAEIbHbBIC
MOJYJIM U B KOTOPBIX MPOU3BOIUTEIBHOCTh HE SIBIISCTCS
KPUTHYECKOU BEIIMYUHOM.

3. He wucnome3yercs B ciydae IIPUMEHEHHUS
HOBBIX TEXHOJIOTUH.

Memooonozua RUP

Cpenu Bcex pupm-nipousBoauteneit CASE-cpencts
xommanusi IBM Rational Software Corp. (no aBrycra 2003
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roga — 3To camocrostensHas (upma Rational Software
Corp.) omHa 13 IEPBBIX OCO3HAJIA CTPATETMUYECKYIO MEPCIIeK-
THUBHOCTb Pa3BUTHsI OObEKTHO-OPHEHTUPOBAHHBIX TEXHOJO-
I'Mii aHaJIM3a U IPOEKTUPOBAHMS IPOIPAMMHBIX CUCTEM. JTa
KOMITAQHUS BBICTYTIIJIA MHULXATOPOM YHU(DUKAIINH S3bIKA BU-
3yaJlbHOTO MOJEIMPOBaHMS B paMKax koHcopuuyma OMQG,
YTO INIPUBEJIO K IOSABJICHUIO IEPBBIX Bepcui si3bika UML.
OTa e KOMIIaHus NIepBOil pa3paboTana HHCTPYMEHTAILHOE
obbekTHo-opueHTupoBanHOe CASE-cpenctBo, B KOTOpOM
ObL1 peanm3oBaH si3eik UML, kak 6a30Basi HOTAIsI BU3yallb-
HOTO MOJeNUpoBaHus. [ paduyeckoe mpercTaBieHue MeTo-
nonorur RUP u3 Bukunenun n3o0paskeHo Ha puc. 7 .

Pabouune npoueccsl

OcHoEHbIE NpoLeccs
BH3zHEC-MOAENHROBAHKHE

¥npagneHWe TpEO0BaAHNAMK

AHANKZ W NposKTHRoBAHWE |

Peannsauua |

TecTHpoBaHWe

Passep

Craaun

HavansHas
cTapus

¥TauHeHwe

KoHcTpywp

. B

MNoanepkuBalowme npoLeccel

YnpapneHUe NPoeKToM
¥npasneHne KoHgMrypauuen
L

CozfaHne MHGPacTPYKTYPhI
4]

(cpena p K

) Ll

NpeasapuT.
HTEPELMA

HTEp. uTep.

urep.
Nel ez Ne n

| wmep.
N2 n+2

uTEp,
Ne n+1

uTED,
N2 m+1

WTepauun
Pucynoxk 7 — [Ipencrasnenue metononorun RUP (Bukunenus)

OpHa w3 caMbIX MOMYJISIPHBIX TEXHOJIOTHH -
Rational Unified Process (RUP). B ompenenennom
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IJIaHEe 3Ta METOAOJOTHUS CTAHOBHUTCS MEXIYHApPOIHBIM
cTaHJapToMm, pas3paboTaHHbIii komnanued  Rational
Software, koTopasi B HacTos1ee BpeMs BXOJUT B COCTaB
IBM. ABropamu UML cuuTaroTcs COTpyIHUKH (PUPMBI
Rational Software: I'panu byu, AiiBap SxoGcon, [Ixemc
Pam6o. RUP mnonHOCTBIO COOTBETCTBYET CTaHIapTaM,
ONPEENSAIONUM MIPOCKTHBIE PabOThl B MPOIECCE JKU3-
HEHHOTO IMKJa MH(POPMALMOHHBIX cucTeM. B Merono-
noruu RUP peanusyrorcs cieayromue noaxoasl:

1. Hrepaunonsslit u MHKPEMEHTHBIN
(HaparmmBaeMbIii).

2. TloctpoeHue cucTeMbl Ha 06a3e apXUTEKTYpHI
MH(POPMALIMOHHOM CUCTEMBI.

3. IlnanupoBaHHWe W YIpaBiICHHE MPOEKTOM Ha
OCHOBE (DYHKIIMOHAJIBHBIX TPEOOBaHUI K MH(POPMAIOH-
HOM CHCTEME.

Pa3paboTka mHQOPMAIIMOHHONW CHUCTEMBI BBITION-
HSIETCSI UTEPALMSIMU. DTO OTIEJIbHbBIE IPOKTH HEOOIbIIINE
1o 00beMy M COIEP’KIAAHUIO, KOTOPBIE BKIIOYAIOT CBOU
COOCTBEHHBIE ATallbl aHAIM3a TPeOOBaHUMN, TPOCKTUPOBA-
HUS, peanu3aliy, TECTUPOBAHMS, HHTErpallui. 3aKaHuu-
BalOTCS UTEPALMU CO3JIaHUEM paboTaromieil HHpopMaIy-
OHHOM ITOJICUCTEMBI.

Urepaumonublit LIMKII XapaKTepu3yercs
NEPUOJUYECKOH  0OpaTHOW  CBA3BIO M MOXET
aJlanTHPOBaThCSl K SApPY pa3padarbiBaeMOi CHUCTEMBI.
Co3naBaemast uMH(pOpPMAIMOHHAS CUCTEMAa IOCTEIIEHHO
pacTeT U COBEPILIEHCTBYETCS.
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2. Opranusanusi NpOeKTHPOBAHUS
HH(OPMAIHOHHBIX CHCTEM

2.1 KanoHn4yeckoe NpoeKTHPOBaHUE
HH(OPMALHOHHBIX CHCTEM

Kanonuueckoe MPOEKTUPOBAHUE ncC
HanpaBlI€HO Ha OTPaKEHHE OCOOEHHOCTEW TEXHOJIOTUU
WHAMBUAYATbHOTO (OPUTHHANBHOIO) MPOEKTHUPOBAHMUS.
Cpenn  OCHOBHBIX  XapakTEpHBIX  OCOOEHHOCTEU
KaHOHMYECKOTO MPOEKTUPOBAHUS MOXKHO BBIIETTUTH TaKHe
0COOEHHOCTH, KaK:

- OTpa)keHHe 0COOCHHOCTEH pPYYHOM
TEXHOJIOTUU TPOEKTUPOBAHUS;
- OpHUEHTAIUs Ha WHANBUIYaIbHOE

(opuTrHHAIBHOE) MPOEKTUPOBAHUE;

- OCYIIECTBJICHHE Ha YPOBHE MCTIOJHUTENICH;

- BO3MOXHOCTb  WHTETPAIlMM  BBITIOJIHCHHUS
AJIEMEHTAPHBIX OTepaInii;

- TIpUMEHEHHeE, KaK IIPaBuJIo, JJIsI CPABHUTEIHHO
HEOOJIBIINX, JOKAIBbHEIX VC;

- HCIOJIb30BaHWE WHCTPYMEHTAIBHBIX CPEIICTB
YHUBEPCATBLHON KOMITBIOTEPHOMN TOIEPIKKH.

KanoHnueckoe TPOEKTUPOBAHHWE  HAIMPABICHO
Ha MHUHUMAaJbHOE HCIIONH30BAaHUE THITIOBBIX IMPOEKTHBIX
pelieHuil. AjanTtaius MOPOEKTHBIX  PEIICHUW MpH
KaHOHHYECKOM MMPOEKTUPOBAHUH OCYIIECTBIISAETCS TOIHKO
MyTeEM  TEPENpPOrpaMMHPOBAHUS  COOTBETCTBYOIIMX
MIPOTPAMMHBIX MOIYJICH.

Opranmzaiis KaHOHHYECKOTO IPOCKTHPOBAHHUS
HNC ocHOBaHa Ha HCIOJB30BAHMHU KAaCKaJHON MOJIEIIH
KU3HEHHOTO  IHMKJIa W TpeaycMaTpuBaeT  Habop
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ONPENCIICHHBIX CTaauid W dtanoB. [IpuHImMn neneHus
rpoliiecca MPOeKTUPOBAHUS HA CTAIUU U STaIlbl HAPABJICH
Ha TO, YTOOBI IPOEKTUPOBATh CHCTEMY «CBEPXY-BHH3» U
MIOCTETICHHO Pa3padaThiBaTh - U3HAYAILHO YKPYITHCHHEIE,
3aTeM JIeTaJIu3UPOBAHHBIE — IPOCKTHBIE PELICHUSI.

[TockonbKy OOBEKTHI aBTOMATU3ALUU HMEIOT
Pa3IUYHYIO CIIOKHOCTh W Ha0oOp 3amad sl CO3TaHUs
pemenust Uit kokpetHoi MC, cragum u 3tamsl padoT
TaK)Xe€ MOTYT Pa3jInyaThCs MO TPYJAOEMKOCTH: CYIIECTBYET
BO3MOJKHOCTb OOBCAUHATH IIOCICAOBATCIbHBIC STallbl,
WCKITIOYATh OMNpENENICHHbIE U3 HHUX Ha 000 cTaauu
MPOEKTa, a TaKXKe 10 OKOHYAHHUSA NpelbIAyLIeH CTaauu
HaYMHATh BBIOJIHEHUE CIIEYIOLIEH.

Craguu u otanel paspabotku HC, kotopsie
BBITIOJHSIOT ~ OPTaHU3AIMU-YYaCTHUKU, O(QOopMIIsIOTCS
B JIOTOBOpPAaX M TEXHUYECKHUX 3a/IaHUSIX HA BBINOJHEHUE
paodor.

Kanonnuyeckoe mpoekTHpoBaHMe OCHOBAHO Ha
pslie CTaHJapTOB, TAKUX, KaK:

1. TOCT 34.003 — TepMuHBI U OIpPEIECIECHUSA
OCHOBHBIX TOHSATHNA B OONACTH aBTOMAaTHU3WPOBAHHBIX
CHCTEM;

2. T'OCT 34201 - Buasl, KOMILUICKTHOCTB
i 0003HaueHUE JIOKyMEHTOB npu CO3JIaHUHU
ABTOMATU3UPOBAHHBIX CHCTEM;

3. TOCT 34.601 — cTaguu CO3IaHus
ABTOMATU3UPOBAHHBIX CUCTEM;

4. TOCT 34.602 — Texmuueckoe 3aJaHuC Ha
co3nanue 1C;

5. TOCT 34.603 — BUJIBI HCIIBITAHUH
ABTOMATU3UPOBAHHBIX CHCTEM;
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6. PJI 50-34.698 — TpeboBaHMs K COACPKAHUIO
JIOKYMEHTOB;

7. TOCT 2.105— o6mue TpeOoBaHus K
TEKCTOBBIM JIOKyMEHTaM.

ITo oTHOMIEHUIO K MTpOeKTY pa3zpadorku C MOoKHO
BBIJICIUTH 3 YKPYIHEHHBIE CTAIUH IPOSKTUPOBAHUS:

- IpeanpoexTHyto (ctaauu 1-3);

- mpoekTHyo (ctaguu 4-6);

- IOCIenpoeKTHyto (craguu 7-8).

2.2 Craguu ¥ 3Tanbl npouecca
KaHOHMYecKoro npoekrupoBanus UC

Cranuu u stansl co3nanus VIC, BeIMOTHSEMEBIE Op-
TaHU3aIUIMU-YIaCTHUKAMH, (PUKCHUPYIOTCS B JIOTOBOpax
Y TEXHUYCCKUX 33JIaHUSX Ha BHITIOJTHCHHUE Pa0oT.

IpeanpoexTHas cTagus HampapjieHa Ha TPEAIPO-
€KTHOE 00CIIeZIOBaHNE M Pa3pabOTKy TEXHUUYECKOTO 33/IaHUS
Ha VIC. XapakTepHbIMH pe3yibTaTaMy 3TOrO 3Taria sIBJIsIOTCS:
OTpeZIeNICHHE TIeNIeH 1 33/1a9 CHCTEMBI, (POpMHUpOBaHKE 00X
TpeOOBaHUI K €€ CO3/1aHuI0, pa3padboTKa IPOrpaMMbl IpoBe-
JICHUsT OOCIICZIOBAHMSI, B XOJIC KOTOPOTO JIOJDKHBI OBITH U3Y-
YeHbI CTPYKTypa ¥ OM3HEC-TIPOLIECCH OPTraHU3aIH, MOIEIh
yIIpaBJICHHUS, 33/1a4H, TTO/ISKAIAE aBTOMATHU3ALNHN, TEXHUKO-
HKOHOMHYECKUE XapAKTEPUCTHKH, OPUEHTUPOBOYHBIX COCTaB
TEXHIMYECKHUX CPEJICTB.

[Tepedens 8 aTanoB padboT(cTaaMil), BCOOTBETCTBUHI
¢ T'OCT 34.601 m JONOTHHUTCILHBIMU IIOSICHCHUSIMH,
NPE/ICTaBIICH HIDKE:

Cranus 1. opmupoBanue TpedoBanwmii k VC.

- oOcnemoBanue oObeKTa W OOOCHOBaHHE
HeoOxoauMocTH co3ganusa MC;
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- ¢opmupoBanue TpeOOBaHMUI MOIB30BATENS K
HcG,;

- odopmieHue oTueTa O BBIIOJIHEHHOU paboTe
u 3asBku Ha pa3pabotky UC (TTX).

Cramus 2. Pa3zpabotka konnenmuu VC.

- U3yueHHE 00BEeKTa;

- INpPOBEACHHUE HEOOXOIUMBIX Hay4YHO-
HCCIIEI0BATENbCKUX padoT;

- pa3paborka BapuaHTOB kKoHuenuuu HUC,
YIOBJIETBOPAIOIINX TPEOOBAHUSIM MOJIb30BATEIICH;

- odopmiieHHE 0TYETa O MPOJIETaHHON padoTe.

Cragus 3. Texunueckoe 3a1aHue.

- pa3paboTka U YTBEPXKICHHE TEXHUYECKOTO
3agaHus Ha co3manue UC.

BaxHbIM JOKyMeHTOM, (UKCHUPYIOLUIUM pe-
3yJlbTaThl ompeneneHus crpareruu BHeapeHus HC,
SABISACTCS TEXHHKO-d)KOHOMHYECKOE 00O0CHOBaHHE
npoekTa. B 3TOM NOKyMeHTe IOJDKHO OBITH UYETKO
ONpeJeNIeHbl Pe3yNbTaThl BBHINOJHEHUS MPOEKTa A
3aKa3uMKa, a Tak)Ke yKa3aHbl TpaUKHU BBITOJIHEHHUS
pabor u rpaguk QuHAHCHpPOBAHUS Ha Pa3HBIX 3Ta-
Max BBIMOJHEHHUS MPOEKTa. JOMOJHUTENbHO B TAKOM
JOKYMEHTE OTPa)kaloTCs CPOKH, BPEMsI OKy[aeMOCTH
MPOEKTAa, OKUIaEMbI€ BHIr01a U IKOHOMUUYECKUN d-
(dexT npoekra.

OpueHTHPOBOYHO TEXHUKO-3KOHOMHYECKOE
000CHOBaHHE COACPIKUT:

- BCE PUCKM M OrpaHUYEHUS, BIUAIOLIME Ha
YCIIEUIHOCTh MPOEKTA;
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- YCIIOBHS JKCIUTyaTaluu OyayIield CUCTEMBI:
apXUTEKTYpHBIC, IPOrpPaMMHBIE, anrnaparHble
TpeboBanus, TpeboBanus K komnoHentam 110 u CYB/];

- TOJB30BATENIU CUCTEMBI;

- (pyHKIMH, BBIIOJHSIEMbIE CUCTEMOI;

- uHTepdeiicel M pacnpenenenue (QyHKUUN
MEK/y YEJIOBEKOM U CUCTEMOMU;

- CPOKH 3aBepIIEHUS ATAIOB, popMa MpueMKu/
cauu pabor;

- paMKH MPOEKTa;

- BO3MOXHOCTH Pa3BUTHsI CUCTEMBI.

[To pesynbraram oOcienoBaHust (GopMUpyeTCs
TeXHU4YecKoe 3a/1aHue HAa HHPOPMALMOHHYIO CHCTEMY.

B coorBerctBuu ¢ I'OCT 34.602-89, Texuuuec-
koe 3ajaHue (T3) — OCHOBHOU JOKYMEHT, ONMpeIessito-
M TpeOGoBaHMA M TOPSAOK CO3AaHus (Pa3sBUTHUS WU
MOJICpHHU3AIMH) aBTOMAaTH3UPOBAHHOM CHUCTEMBI, B COOT-
BETCTBHM C KOTOpPBIM IpoBoauTcsi paszpadorka MC u ee
IIpUEMKa IIpU BBOJE B JACUCTBUE.

Pazpabotka TEXHUYECKOTO 3aaHus
IpeaycMaTpuBaeT OMMCAHHUE CIEAYIOUINX Pa3IeoB:

- o0uue cBencHUS,

- HazHaueHWe MW LEeIM CO3JaHus (pa3BUTHS)

CHCTEMBI;
- XapaKTepUCTHKa 0ObEKTOB aBTOMATU3aINH;
- TpeOOBaHUS K CHCTEME;
- COCTaB U cojaepkaHue paboT MO CO3IaHMIO
CHCTEMBI;

- TMOPSAJOK KOHTPOJIS U PUEMKHU CUCTEMBI;
- TpeOOBaHUS K COCTABY M COIEPYKAHUIO paboT 110 MOJI-
TOTOBKE OOBEKTa aBTOMATU3ALIMM K BBOTY CUCTEMBI B JICHCTBUE;
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- TpeOOBaHUSA K JOKYMEHTHPOBAHUIO;

- HCTOYHHUKHU pa3pabOTKH.

IIpoekTHast  craguss  DIaBHBIM  00pazoM
OpPUEHTUPOBaHA Ha Pa3pabOTKy TEXHUUYECKOTO U pabouero
npoekToB. [Ipouecc pa3paboTKu TEXHHUYECKOTO 3aJaHUs
BKJIIOUaeT oO0cienoBaHne O0BEKTa  aBTOMATHU3AlAU
(opranmzanuu WIM TOAPA3ACICHUA) U €ro CHUCTEM
ynpasieHus. g pemenus 3agad MHOOPMAIMOHHOIO
obecriedeHus HEO0X0IUMO POaHAIU3UPOBATH
WH(POPMALIMOHHBIE TOTOKH, (OPMBI  JTOKYMEHTAIUH,
CHCTEMBbl KOJUPOBAHHUS, a TaKKe BCE CB3aHHOE CO
cTpykTypoii 6a3 nanasix u CYB/], uto onpezenser cocta
MCXO/HBIX TEXHOJIOTHYECKHX TPEOOBAHHA.

Cragus 4. DCKU3HBIN IPOEKT.

- pa3paboTKa TNpeIBAPUTENBbHBIX MPOEKTHBIX
PELLIEHHI IO CUCTEME U €€ YaCTSIM;

- pa3paboTka dcKu3HOHN mokymeHtanuu Ha MC
U ee 4acTH.

Ecmu qyis UC koHKpeTHOro 00beKTa aBTOMaTH3a-
MU IPOEKTHBIEC PEIICHUS BHIOPAHBI paHee WIH SBISIOTCS
OYEBHUJHBIMHU, CTaIUsl ICKU3HOTO MPOEKTa MOXKET OBbITH
UCKJIIOYEHA U3 Tocie0oBaTebHOCTH padoT. Takum oOpa-
30M, 3Ta CTa/Ius He ABJSETCA CTPOro 00s3aTeIbHOM.

Ha »srame »cku3HOro mnpoekra, B TOM YHCIE,
JIOJKHBI OBITh OTPEIEIICHBI:

- nenu, pynkuuu MC u noacucrewm;

- COCTaB KOMIUIEKCOB 3aJad M OTHEJIbHBIX
3a/1a4;

- KOHIENIUS U CTPYKTypa HHPOPMAIMOHHON
0a3bl;
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- ¢ysxuuu CYB/;

- ¢yHKOIMM W  TapaMeTphl  OCHOBHBIX
MPOrPaMMHBIX CPEICTB;

- oxuaaeMsblil 9h}eKT oT ee BHEAPEHUSI.

JlokymeHTammsi, coaepKaias pes3yabTarbl padoT
[0 COBOKYIMHOCTH TPUHATHIX TPOCKTHBIX peIICHUH,
COIVIACOBBIBACTCS, YTBEP)KIACTCS M HUCIHONB3yeTcs B
JalbHEHIIEM [T BBITOMHEHHS padoT 1o co3nanuto VC.

Ha ocHoOBaHumu TexHWYECKOTO 3amaHus (B T.4.,
MpU HAJIWMYMK 3CKU3HOTO TIPOEKTa) paspabarsiBaeTcs
TexHuueckui mpoext UC.

Cranusa 5. TexHU4eCKUN MPOEKT.

- pa3paboTKa MPOEKTHBIX PELICHUH 110 CUCTEME
U €€ 4acTsM;

- pa3paborka nokymenramuun Ha HC u ee
4acTy;

- pa3paboTka M OQOpMIICHHE JAOKYMEHTAlUU
Ha MocTaBKy u3aenui 1y komruiekroBanus VUC u (mim)
TEXHUYECKHUX TPEOOBaHMM (TEXHHUUECKHX 3a/IaHUi) Ha UX
pa3paboTKy;

- pa3paboTka 3aJaHHi Ha IPOEKTHPOBAHUE B
CMEXHBIX YacTAX NPOEKTa 00bEKTa aBTOMATHU3ALINH.

Ha JTamne TEXHUYECKOTO IIPOEKTa
MPOBOIATCS  PabOThl  HAYYHO-HCCIIENOBATEIBCKOTO U
9KCIIEPUMEHTATIBHOTO XapakTepa Ui BbIOOpa OCHOBHBIX
IIPOEKTHBIX  PELIEHUN, a TaKXEe pacCUUThIBAETCA
HSKOHOMHUYECKas 3PPEKTUBHOCTH CUCTEMBI.

BaxHpIM acrekToM pa3paboTKH T€XHUHYECKOTo
NpoeKTa ABIACTCA aHalu3 BCEH HCIOJIb3yeMOH
nH(pOpMalU Ha MpPEeIMET TaKUX XapaKTepPHUCTHUK, KaK
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MOJHOTA, OTCYTCTBHE TyOJIHPOBAHUS U U30BITOUHOCTH,
HETIPOTUBOPEUYUBOCTh U T.J., a TAKXKE OMNpelelicHue
(hopM BBIXOJHBIX TOKYMEHTOB. JJOKyMeHTaIusl JOMKHA
OBITH O(OpMIIEHA B COOTBETCTBUU C TPEOOBAHUIMU

I'OCT 34-201 u P/T 50-34.698.

Cragus 6. Pabodast qokyMeHTaIusl.

- pa3paboTka paboueil JOKyMEHTAIUN Ha CUCTEMY
U €€ 4acTy;

- pa3paboTKa UM aJanTaiys MporpamMmm.

OnuH M3 OCHOBHBIX JTamloB CTaguu padouero
MPOEKTHPOBAHUS — pa3paboTka paboueil JOKyMeHTaIuH
Ha uH(popmarronHoe odecneuenue VC, B coctaB KOTOPOi
BXOJIAT: TexHuueckuil nmpoekt UC, onucanue 6a3 AaHHBIX,
IIEPEUYEHb UCXOIHBIX U BBIXOJHBIX JAHHBIX U JJOKYMEHTOB.

Cragust TEXHMYECKOTO IPOEKTUPOBAHUS 3aBEp-
IIaeTCsl MOATOTOBKOM M O(OpMICHHEM TOKYMEHTaLUU
Ha IOCTaBKy JuIsl komIuiekroBanus MC u onpenenenueM
TEXHUYECKUX TpeOoBaHM U cocTaBienuem T3 Ha paspa-
6otky HC.

Cranus «Pabouast 1oKyMeHTalMm» Mpearnonaraet
CO3/laHUE, KaK IPOrpaMMHOIO IpOAYKTa, TaKk U Bce
CONPOBOXKJAIOLIEH JIOKYMEHTAlluM, KOTOpas JOJKHA
NpPEOCTaBIATh  BCE  CBEICHUS, OOECHEeYMBAIOLIUE
BBITIOJTHEHHE paboT Ha cragusx BBoga MC B aeiicTBue
n okcmryatauuu WMC, B ToM wumcie, cBeneHUs i
noaAepxkaHus ypoBHs kadectBa WC (coOmomeHus
9KCIUTyaTallMOHHBIX XapaKTEPUCTHUK).

[MocaenpoexkTHass  craaus  BKJIKOYAEeT B
ce0s peanu3alui0 MEPONPUITHNH 1O BHEIPEHUIO,
MOATOTOBKY IOMEUIEHUN M TEXHHUYECKUX CPENCTB,
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oOydyeHue  mepcoHaia. Taxxxe  mpousBoguTCSA
JKCIJIyaTallusl CUCTEMBI C PEILIEHUEM KOHKPETHBIX
3a7a4, AaHaJMU3UPYIOTCS PpE3yJIbTaTbl MCIHBITAHUH,
peanusyroTcs MeponpusaTus no conpopoxaenuro UC.

Cragus 7. BBon B aelicTBue.

- IOArOTOBKAa OOBEKTa aBTOMATH3allMU K BBOIY
HC B neiicTBue;

- IIOATOTOBKA IIEPCOHAJIA;

- KOMIUIEKTallUs ncC IIOCTaBIISIEMBIMU
n3genusMu  (IPpOrpaMMHBIMM UM TE€XHUYECKUMH
CpEICTBaMH, NIPOTrPAMMHO-TEXHUUYECKUMHU KOMIUIEKCAMH,
MH(GOPMALMOHHBIMU U3/ICTHIMH);

- CTPOUTEIbHO-MOHTaXHbIE PaOOTHL;

- IIyCKOHAaJIaJIouyHble paboThI;

- IPOBEACHUE NIPEIBAPUTEIbHBIX UCIIBITAHUI;

- IPOBEICHUE OIBITHOM JKCILTyaTalluH;

- IPOBEACHUE NPUEMOYHBIX UCIIBITAHUM.

OcnoBHbIMU BUtamu uctibitanuii st UC sBisttores
TaKue, KaK: MPEJBAPUTEIILHBIE UCIBITAHUS, OIBITHAsI JKC-
IUTyaTaluusl U NPUEMOYHBIE HCHBITaHUSI, KOTOpBIE MPHU He-
00X0IMMOCTH MOT'YT OBITh PACIIMPEHB! JOMOTHUTEIbHBIMU
ucnbitTanusiMu MIC 1 ee cocTaBIIsAIOINX YacTel.

B XoJe NpEIBAPUTEIBHBIX HUCITBITAaHHUH,
pernaMeHTUPYEMBIX COOTBETCTBYIOLIEH IPOrpaMMOU H
METOIMKOH, IJIaBHBIM OOpa3oM MPOBOMAATCS HCHBITAHHS
cUCTeMBbl Ha paboTOCHOCOOHOCTh M COOTBETCTBHE T3,
a TaKXKe YCTPAaHCHHME HEUCIIPAaBHOCTEH M BHECCHUE
MU3MEHEHuH B fokymeHTauuto Ha MC.

Ha cnenyromem srame INPOUCXOOUT — IIPOLECC
IIPOBEJICHUS OIBITHOM OJKCIUIyaTalluy, aHAIU3UPYIOTCS €e
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pe3yIBTaThl, ¥ MIPH HEOOXOAUMOCTHU MPOBOAUTCS TOPAOOTKA
[1O u nononuuTenbHas Hanaaka Texuudeckux cpeacts UC.

B mponecce npoBeneHys MPUEMOYHBIX HCHBITAHUI
peanu3yroTCsl UCTBITaHUSI Ha cOOTBETCTBUE T3, aHam3upy-
FOTCSI PE3YNIbTaThl UCTIBITAHUSI CUCTEMBI, YCTPAHSIOTCS HEIO0-
CTaTKH, KOTOpPbIE OBbLTH BBISBIICHBI P UCTIHITAHUSX.

[Ipu Bcex BuIax HCHBITAaHUN OQOpPMIIAIOTCA
COOTBETCTBYIOIIUE AKThI O MPUEMKE CUCTEMBI B OTIBITHY IO
JKCIUTyaTalllIo, €€ 3aBEPILICHUU U O IPUEMKE CUCTEMBI B
MOCTOSIHHYIO AKCILTyaTalUIo.

Cragus 8. Conposoxaenue UC.

- BBIITOJTHCHHUEC pa60T B COOTBCTCTBHUU C
rapaHTUHHBIMU 0053aTEIbCTBAMH;

- IOCIJIerapaHTUHHOE 00CITyKUBaHHE.

OCHOBHBIMHU mnmpoaeccamMu aTOM CTaguun SABJIAIOT-
Csl OCYIIECTBICHHE pabOT MO YCTPAaHEHUIO HEIOCTATKOB,
BBIABJICHHBIX IIPU 3KCIUTyaTallukd CUCTCMblI B TCUCHUC TI'a-
PAHTHIHBIX CPOKOB, a TAaKKe aHAIN3 (YHKIIMOHUPOBAHUS
CHUCTCMbI, BBIABIICHHUC OTKJIOHEHHH M UX IpU4IrH, yCTpa-
HEHUE NPUYHH OTKJIOHEHHH M HEOCTaTKOB, 0OeCIeYeHUEe
CcTaOMWIBHOCTH 9KCIUTYaTallTUOHHBIX XapPaKTCPUCTHK.

2.3 TunoBoe npoexktupoBanue UC,
TUNOBOE NpoekTHOoe pemenue (TIIP)

Metonbl TUIIOBOTO ITPOEKTUPOBAHUS HAINIPABIICHBI
Ha BbINoMHeHUE npoektupoBanus MC ¢ ncnonb3oBaHHEM
TUIIOBBIX IIPOCKTHBIX PEIICHUN.

TunmoBoe mNpPOEKTHOE pelIeHHe — IPOCKTHOE
peuienue, NpUrogHoe K MHOTOKPaTHOMY HCIIOJIb30BaHUIO
(TUpaXkupyeMoe IPOEKTHOE PEIICHHUE).
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IIpuMeHeHre METOI0B TUIIOBOIO IPOEKTUPOBAHUS
uMeeT cBoU 0coO0eHHOCTH. OCHOBHBIM YCIOBUEM IS
HCIIONB30BaHMsI TAKMX METOJOB SIBIISIETCSI BO3MOYKHOCTB
nexommnosuuu npoekrupyemor MC Ha cocraBistonye
KOMIIOHEHTBl ~ (IIOICUCTEMBI, POTrPaMMHBIE  MOJYIIH,
KOMIIJICKCHI BBINONHAEMBIX 3a1a4 M TN), U peau3anuu
KOTOPBIX MOYKHO BBIOPATh THIIOBBIE ITPOCKTHBIEC PEILICHMUS,
CYILECTBYIOIIE HA PhIHKE, KOTOpPbIE OyayT HACTPOCHBI Ha
HYK/1bl KOHKPETHOI'O IIPEAIPUATHSL.

ITomumo COOCTBEHHO (yHKIIMOHATBHBIX
(mporpaMMHBIX, aNMmapaTHbIX) 3JEMEHTOB, THUIIOBOE
pelieHre  MojapasyMeBaeT — HaJMYue  HEoOXOIuMOH
JOKYMEHTAIH, B KOTOPOH JaeTcsl AETAJIbHOE ONMCAHUE
TIIP (B Tu4., mpoueayp HAaCTPOMKH), OTBEYAIOLICE
TpeOOBaHUSAM IIPOCKTUPYEMOI CUCTEMBI.

IIo ypoOBHIO JECKOMIIO3MLIMM CHUCTEMBI MOXKHO
BBIIEINUTH Takue kiacchl TTIP, kak:

- anementHsie TIIP — TIIP mo otmenbHOMY
aNIeMeHTy (3a7ade, BUAy oOecrieueHus );

- noxcucremusie TIIP — TIIP no oraenbHbBIM
MIOJICUCTEMAM,;

- oowektubie TIIP — orpacaessie TIIP,
BKJIFOUaromIre Bech Habop noxacuctem UC.

Brinenennble  kmaccel  TIIP  umMmeroT cBom
JOCTOMHCTBA M HejocTarku. Paccmorpum Haumbonee
XapaKTEepHbIE U3 HUX.

K nocronnctsy anemenTHbix TIIP MO)XHO oTHECTH
peanu3anuio MOIYJIbHOIO 1oaxozaa K npoexruposanuto IC. B
TO 5K€ BPEMsI 3TO MPUBOUT K OOJIBILINM 3aTparaM Ha J0padboT-
Ky TIIP KOHKpETHBIX 3JIEMEHTOB U K 3aTparam Ha 0ObeJuHe-
HUE Pa3HbIX JIEMEHTOB BCIIEICTBUE X HECOBMECTUMOCTH.
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Hoacucremunie TIIP Takxke moO3BOJAIOT pe-
alu30BaTh MOJYJBHBIM MOAXOJ K IPOEKTUPOBAHMIO
NC. Kpome Toro, oHu n0o3BOJISIIOT OCYyUIECTBIATH Ia-
paMEeTpUUECKYI0 HACTPONUKY KOMIIOHEHTOB Ha 00BEK-
Thl pa3JIM4YHbIX YPOBHEHN yIpaBI€HUS; B3aUMOCBS3aH-
Hbl€ KOMIIOHEHTBHl M BBICOKAs CTEIEHb HHTErpaluu
sanemeHTOB MC npuBOAsST K MUHMMU3AIUU 3aTpaT Ha
IIPOEKTUPOBAaHUE U NporpamMmmupoBaHue. OnHAKo B
cllyyae HECKOJbKHMX IPOU3BOJUTEIEH IPOrpaMMHOTIO
obecnedeHus MOSBIAIOTCS MTPOOIEMBbl B 00bEJUHEHUH
pa3auyHBIX (PYHKIMOHAJIBHBIX MOJCHUCTEM; IMOMHUMO
3TOr0, C TOYKHM 3PEHHUs HENPEPHIBHOIO PEUHKUHU-
puHra nponeccos agantuBHocts TIIP aBasgercsa He-
JOCTAaTOYHOM.

Oo0bexTHbie TIIP nMerOT Takue MPEeUMYIIECTBA,
Kak:

- MacmrabupyeMocThb (omyckarores
koHpurypaumn WNC g paznuyHoro ymcina padoymx
MECT);

- METOJOJIOTUYECKOE EIUHCTBO KOMIIOHEHTOB
UcG,;

- COBMECTUMOCTb KoMIIOHEHTOB MC;

- OTKPBITOCTb apXUTEKTYpbl (BO3MOXHOCTH
pa3BepteiBanus TIIP Ha minardopmax pazHoro Tuma);

- KoH(QUTYpUPYEeMOCTh (BO3MOXXHOCTh MCIIONb-
30BaTh HEOOXOAMMOE IMOAMHOXKECTBO KOMIIOHEHTOB CHC-
TEMBI).

K Henocrarkam o0bexTHbiXx TIIP  mMoxHO
OTHECTH MPOOJIEMbl pealn3aluu TUIOBOTO NMPOEKTa B
OpUTHMHAJIBHOM OOBEKTE YIpaBJICHHUS, YTO MPUBOAMT
B OINpEJEICHHBIX CHUTyalUsiX K HEOOXOAMMOCTH
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CMEHbl ~ OPraHM3alMOHHOM  CTPYKTYphl  0OBEKTa
aBTOMAaTHU3aI1H.

[Ipu peanuszanuu THUIOBOTO TMPOEKTUPOBAHUSA
MPUMEHSIOTCSI TaKue IMOJIXOJbl, KaK: MapaMeTPpHYeCcKu-
OPHEHTHPOBAHHOE U  MOAEeJIbHO-OPHEHTHPOBAHHOE
NPOEKTHPOBAaHMeE.

OtanaMy napamMeTpu4ecKU-OpMeHTHPOBAHHOIO
MIPOEKTUPOBAHUS SBISIOTCS:

- IIOCTaHOBKAa  3aJad ¥ OIpEIEJICHUE
IIPUTOJHOCTH IAKETOB MNpHUKIaaHbIX nporpamm (IIIIIT)
JUISL UX PELIEHUs YEPE3 CUCTEMY KPUTEPUEB OLIEHKH;

- aHamu3 poctynHeix [IIIT  wucxoma w3
KpPUTEPHEB;

- BBIOOp M puobpeTeHue noaxonsmiero [T,

- HacTpoiika napamerpos npuodperertoro [II1.

Cpenun xputepueB ouenku [IIIII Beigenstor [15]
CJIEYIOIINE TPYTIIbL:

- Ha3HAYEHUE U BO3MOYKHOCTH I1aKETa;

- OTIMYHUTENbHBIC TPU3HAKU U  CBOICTBa
MaKeTa;

- TpeOOBaHUSA K TEXHUYECKUM U MPOTrPAMMHBIM
CpEICTBaM;

- JIOKyMEHTalus [1aKeTa;

(baxTOpb! PUHAHCOBOTO MOPSIKA;

- 0COOCHHOCTH yCTaHOBKH I1aKeTa;

- 0COOCHHOCTH JKCIUTyaTalluy MaKeTa;

- TOMOLIb MOCTaBIIMKA II0 BHEAPEHUIO U
HOZIEPKAHUIO T1aKETa,;

- OIEHKAa KauecTBa TMaKeTa M ONBIT €ro
HCIIOJIb30BaHMS;

- TMEepCIEKTUBBI PA3BUTHUS MAKETA.
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OTmeTnM, 4YTO KaxJgas M3 IEPEUUCIICHHBIX
IPYNIl  KPUTEPUEB MOXET ObITh  JeTalIu3upOBaHa
Ha COBOKYIIHOCTb YacCTHBIX IIOKa3aTeleil, Jarolmx
JIOTIOJTHUTENIbHYI0 MH()OPMAIMIO ISl KaKIOro acrekTa
aHamuza BblOpanHoro [IIIII. 3nHavyenus KpuTepues
OIIPENEIAIOTCS C UCIIOIb30BAaHUEM METO0B AKCIIEPTHOTO
OLICHUBAHUS.

JlpyruM NoaxoAoM peajn3alii TUIIOBOIO IPOEK-
TUPOBAHUS SIBJIETCS MOJEIbHO-OPUEHTUPOBAHHOE IIPO-
€KTUPOBAHUE, CYIIIHOCTb KOTOPOIO COCTOUT B aJanTalliu
CYLIECTBYIOIMX XapakTepucTuk tunosord MC, ucxons us
MoZIeM OOBEKTa aBTOMATH3aLUM, IMOCTPOEHHE KOTOPOM
IIPEANOIAaraeT HCIOIb30BaHUE CIIEHUAIBHOIO IIpOrpam-
MHOTO UHCTPYMEHTAPUS.

IIpu TaKOM IIOAXO0AE TEXHOJIOTUs
IIPOEKTUPOBAHUS JOJKHA HMMETh CPEACTBA KakK Ui
paboThl C MOJIETIBI0O KOHKPETHOTO NMPEINPUITHS, TaK U
¢ mogenbto Tunosoit MC.

B penosuropuu tunosoi UC conepxkutcs Moielb
0o0BbEKTa aBTOMATHU3ALUU, KOTOPAasl SBISIETCS OCHOBOM
JUIsl KOHQUTYPUPOBAHUS MIPOTPAMMHOI0 00ECICUCHHUS.
Kpome TOro, B pemo3utopuu copepkutcs Oa3oBas
(ccpmounas) monens MC u tumoBas (pedepeHTHAs)
MOJIEJIN €€ OIPEAEIEHHBIX KIaCCOB.

bazoBas monens MC onmceiBaeT GM3HEC-TPOLIECCHI,
OPraHU3aLUOHHYIO0 CTPYKTYpy, OHM3HEC-O0BEKTHI, Ou3HEC-
GyHKUMM, U1 TOIIEPKKH KOTOPBIX  MPEIHA3HAUCHBI
IporpaMmHble Moy Tunosoi MC.

TunoBble MOAENN NPEIHA3HAUYEHBI IS ONMCAHUSA
koH(purypauuu VC nist Tex WiM UHBIX OTpaciei, TUIIOB
IIPOU3BOCTBA.
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Mopenb KOHKPETHOTO HPEANPHUSITHS MOXKET ObITh
nocrpoeHa aubo B pesyibTare BblOOpa (hparMeHToB
TUTIOBOM MOJEIH C Y4YeTOM OCOOCHHOCTEH OO0beKTa
aromatuzaimu (BAAN Enterprise Modeler), nub6o c
WCIOJIb30BaHUEM aBTOMATU3MPOBAHHOW agamnTallud 3TUX
Mofynell ¢ yyeroM MHeHuH 3kcrieptoB (SAP Business
Engineering Workbench). Monens mnpeanpusitusi, Ha
OCHOBE KOTOPOW  OCYIIECTBIIIETCS aBTOMAaTH4eCKOe
KoH(purypupoBanue u Hactpoiika MC, xpaHurcs B
PEMO3UTOPHU U MOXKET ObITh OTKOPPEKTUPOBAHA B CIIydae
HEOOXOIMMOCTH.

Buenpenne tunosoit MC HaumHaercs ¢ aHaimsa
PE3YIBTATOB MPEANPOSKTHOIO 00CIEOBAHUS TIPEIIPUSITHS,
copMHPOBaHHBIX B BUje TpeOoBaHM K KOHKpeTHou MC,
JUTSL OLICHKHM KOTOPBIX MOXET OBbITh MCHOJB30BaHA METOIMKA
ouenku [I1I1. Ha ciemyromiem srarie HE0OXOAMMO MOCTPOUTH
npenBaputenbHyro Moznenb MC, kotopas NODKHA MOJHO
oTpaxarb ocobeHHOCTH peanu3auu MC i KOHKpETHOTo
oObekra aproMaru3aumu. [lpenBapurenbHas MoIETb —
OCHOBA JUIS BEIOOpA THITOBOM MOJIEIM CUCTEMBI, A TAKKE IS
(opMUpOBaHUS TEPEUHS KOMIIOHEHTOB, JUIS peaM3alliy
KOTOPBIX TOTPeOylOTCs JpyrHe MporpaMMHbIE CpecTBa
WM MHCTPYMEHTAIBHBIE CPE/ICTBA, MMEIOIMECS B COCTABE
turosoi NC.

[Tpu peanuzanuy TUIIOBOTO MPOEKTA UMEET MECTO
BBIIIOJIHEHHE CIEAYOUIMX onepanuii [15]:

- YCTaHOBKY 100aBbHBIX apaMeTpoB
CHCTEMBI;

- 3aJaHHe CTPYKTYpbl 00bEKTa aBTOMaTH3AIIUH;

- OmpejeseHHE CTPYKTYpPbl OCHOBHBIX JTAHHBIX;
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- 3aJaHHe MEepeYHs peanu3yeMblX (QyHKIHHA U
IPOLIECCOB;

- omucaHue uHTepdencos;

- ONHCaHUE OTYETOB;

- HaCTpOMKY aBTOpU3ALUH JOCTYIIA;

- HacCTpPOMKY CHCTEMBbl apXHUBHPOBAHUSI.

TumoBoe NPOEKTUPOBAHHE B HACTOSIIEE BpeMs
IIMPOKO MPEJCTABICHO B COBPEMEHHBIX CPEACTBAX.
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3. ApxuTeKTypa HH(OPMALHOHHBIX CHCTEM

3.1 llonsAiTHe AapXUTEKTYPbI
HHGOPMALMOHHBIX CHCTEM

VYpoBeHb pPAa3BUTHS COBPEMEHHBIX TEXHOJOTHIMA
HAaCTOJIBKO  BBICOK, 4YTO  TIO3BOJSIET  MOCTPOUTH
MH(OPMALMOHHYIO ~ CUCTeMy  Jroboro  maciirabda,
CJIO’)KHOCTH u (yHKIIMOHATEHOCTH. Onnaxo,
yuuThiBasi TpeOoBaHMA Ou3HECA, OCHOBAHHbIE Ha
MOKa3aTeNaX pa3IMYHbIX ON3HEC-OLIEHOK, BO3HUKAIOT
JIOTIOJIHUTENbHBIE CJIOKHOCTH, pa3pelIeHHe KOTOPbIX
CBOOUTCS K OOECHEYEeHHUIO pPAalMOHAIBHOTO MOJAX0JAa K
MPOLIECCY NPOEKTUPOBAHHUS, PEATH3AUUN U JAJIbHEUIIECH
JKCIUTyaTallud  HMH(OpPMALMOHHBIX cucTeM. Mcxond
U3 OTOr0, MOXXHO OJIHO3HAQUHO CYMTATh BBIOPAHHYIO
apXUTEKTYpy OJHUM M3 OCHOBHBIX I[OKa3aTeyei
3¢ deKTUBHOCTH cO03/1aBaeMoit nH(OpPMaMOHHON
CUCTEMBI, a, CJIe0BaTEIbHO, U YCIEIIHOCTH OU3Heca.

W3HavanbHO TEPMUH apXUTEKTYpa MPUMEHSIICS
B TIPOCKTHPOBAHWUM H  TOCTPOHKE  Pa3IMUHBIX
coopykeHuil. OH  ompeaenssi UX  CTPYKTYDpY,
B3aMMOCBA3U MEXJY COCTaBHbIMU YacTsIMU, Oa30BbIE
NPUHLOHUNB WX  OpraHW3alUd W  JajJbHEHIIero
pasButus. C TeueHHEM BPEMEHH MOHUMAaHUE TepPMHUHA
«apXHUTEKTypa», NPUMEHUTEIBHO K TEXHUYECKUM
CHCTEMaM, HECKOJbKO HM3MEHHUJIOCh. B TexHHueckom
acleKkTe MOXKHO paccMaTpuBaTh apXUTEKTypy, Kak
BBICOKO a0CTPaKTHYIO MOJI€JIb, B KOTOPOIl OTCYTCTBYIOT
MOoAPOOHOCTH pealu3aluu.
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Onpenenuts IIOHSITHE «apXUTEKTypa
MH(POPMALIMOHHOM  CHUCTEMBD» MOXXHO  MHOXECTBOM
CIoco00B. DTO CBS3aHO:

1. C orcyrcTBHEM OOILENPUHSATOrO ONPEACTCHUS
camoii  MH(MOPMAIMOHHOMN CHUCTEMBI. YuuteiBas
CJIO)KHOCTB CTPYKTYPBI, TOCTATOYHBIM CIIOCOOOM OMHCAThH
€€ BO3MOJKHO TOJBKO IPU KOHCOJMJALMU HECKOJIbKHX
TOYEK 3PEHUs, YTO B KaXJOM KOHKPETHOM CIIy4ae MOXKET
IIPUBOAUTD K PA3JIUYHBIM pe3yJbTaTaM.

2. CwmHOroo0Opa3ueM TpaKTOBOK CaMOT0 TEpMUHA
«APXUTEKTYpPa».

B pesynberare, apxutekrypy HWHGOPMALUOHHON
CUCTEMBl ~ MOXHO  ONMCarb  KaK  «KOHLEILHUIO,
ONPENEIAIONIYI0 MOJEINb, CTPYKTYpY, BBIIOJIHSEMBIE
(YHKLMH ¥ B3aUMOCBS3b KOMIIOHEHTOB HH(OPMALIMOHHOM
cucTtembl» [28].

IIpouenypa BbIOOpa ApPXUTEKTYPBI ISt
MIPOEKTUPYEMOi HH()OPMAIIMOHHOMN CUCTEMBI, B PHIHOUHBIX
YCIJIOBUSIX, CBOJUTCS K OIIPEJEIIEHNIO0 CTOUMOCTH BJIaICHUS
et0. CTOMMOCTh BIIAJCHUS MHPOPMALTMOHHOW CUCTEMOM
CKJIa/IbIBAETCS U3 IUIAHOBBIX 3aTPaT U CTOMMOCTU PUCKOB.

[TnanoBbIe 3aTpaThl BKIKOYAIOT B ce0sl CTOUMOCTD
TEXHUYECKOTO OOCITYKUBAHUsI, MOJCPHU3ALNH, 3apIUIaTy
00CITy>KMBAIOIIIETO NePCOHAIA U T.1.

CoBOKyINHasi CTOMMOCTb PHCKOB OIPEIENeTCs
U3 CTOMMOCTH BCEX THUIIOB PUCKOB, UX BEPOATHOCTEH U
MaTpHULIEel COOTBETCTBUS MEKy HuUMu. Cama e Marpuna
COOTBETCTBUSI OIPEIEIISeTCS] BBIOPAaHHOW apXUTEKTYpO
MH(POPMALIMOHHOM CUCTEMBI.

MoxHO BBIIEIUTH HauOojee BaKHbIE THIIBI
PHUCKOB:
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*  MPOEKTHBbIE PUCKU (PUCKH TPH CO3JAHUU
CUCTEMBI);

*  pHCKH pa3pabOTKH (OMMOKH, HEOCTaTOUYHAS
ONTUMM3ALINS);

*  TEXHUYECKHE PHUCKH (IPOCTOH, OTKas3bl,
yTpara JaHHBIX);

*  Ou3HEeC-pUCKH (BO3HUKAIOT U3-3a TEXHUYECKUX
PHUCKOB M CBSI3aHBI C 3KCIUTyaTallueil CUCTEMBI);

*  HEONpPEIENEHHOCTU (cBsA3aHbI c
BapUaTHUBHOCTbIO OM3HEC-TIPOLIECCOB M CKJIAJBIBAIOTCS
13 HEOOXOAMMOCTH BHECEHHUS M3MEHEHHUH B CUCTEMY H
HEONITUMAJILHON MPOLeaypOoi PyHKIIMOHUPOBAHHUSA);

*  ONepaluuOHHbIE (mompazymeBaroT
HEBBINOJHEHHEe Habopa ormepanuii, MOTyT BO3HHUKATh
U3-3a TEXHUYECKUX PUCKOB M SBIATHCA MHHUIIMATOPAMHU
OM3HEC-PUCKOB).

Konnenuus  apXuTekTypbl  MHGOPMALUOHHON
CHCTEMBI JI0JKHA (POPMUPOBATHCS e1IE Ha ATAIe TEXHUKO-
HSKOHOMHYECKOT0 OOOCHOBaHHMS U BBIOMPATHCS TaKOH,
YTOOBI CTOUMOCTD BJIAJICHHS €10 ObLIa MUHUMAJIbHOM.

Jnis Toro 4toObl KOHCTPYKTUBHO ONPEAETHTH
apXUTEKTYypY, HEOOXOAMMO OTBETUTH HA PSJI BOIIPOCOB:

1. Yro nenaer cucrema?

2. Ha kakue cocTraBHbI€ YaCTh OHA pasjeseHa’?

3. Kaxum o0pa3om mpoucXoanT B3aUMOICHCTBHE
9THX YacTen?

4. Kak u rae 3Tv yacTu pa3MelieHbl?

Takum 00pa3oM, MOXHO CUHUTATh APXUTEKTYPY
MH(POPMALIMOHHOM CHCTEMBI MOJEIIBIO, ONpPENEIIOmIei
CTOMMOCTh BJAJCHHUS Yepe3 HUMEIOIIYIOCs B IaHHOU
cucreMe HHQPaACTPYKTypY.
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3.2. Tunsl apxXuTEKTYp

Paccmarpusas APXUTEKTYpPY KPYIIHBIX
OpraHu3alui, MPUHATO MCIOJb30BATh  IIOHSITHE
«KOpHoOpaTuBHasd ApXUTEKTypay». Eé MOXKHO
NIPEACTABUTH B BUJI€ COBOKYITHOCTH HECKOJIbKUX TUIIOB
APXUTEKTYP:

»  OusHec apxurektypa (Business architecture);

*  UT-apxurexrypa (Information Technology
architecture);

*  apxurekrypa naHubeix (Data architecture);

e mporpamMHas  apxurektypa  (Software

architecture);

*  TEXHHYECKas apxutektypa  (Hardware
architecture).

Monens KOPIIOPAaTHBHOM ApXUTEKTYPhI

IIpeJICTaBIEHA Ha pUC. 8.

BH3IHEC-CTPATEIHH H OH3HEC-IPOLECCh 5 EMHec-apmrexrypa
Cpena nom peanmwsaliint M MHTErpalgH oMsHec- 3

[P HITOEEHHA ' 4 ar ApXUTCKTypa

Xparnmina mEEKH CYB/] I 3 Apxm‘eKrypa JaHHBIX
[IporpammHasd
TIporpaMMHbIE IPHIOKEHHA ap - -

TexmHiuecKkan
AnmapaTHEle cpencTsa / ap == o

Pucynok 8 - Mozgens KOpImopaTUBHON apXUTEKTYPhI
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TexHnuyeckass apXUTeKTypa SBISETCS IEPBBIM
YPOBHEM apXUTEKTYpbl HH(POpPMAIIMOHHOK cucTeMbl. OHa
OIMCHIBAET BCE aIlllapaTHbIE CPEACTBA, UCIIOJIb3YIOLIUECS
IpU BBIOJHEHUU 3asgBICHHOTO Habopa (QyHKUMH, a
TAKXKE BKJIIOYAET CpEACTBA OOECIIEYECHUSI CETEBOIO
B3aMOJICUCTBUS M HanéKHOCTH. B  TexHHUYecKon
apXHUTEKType yKa3bIBAIOTCs nepudepuiiHble yCTPONCTBa,
CETEBBIE KOMMYTaTOPbI u MapLIpyTU3aTOPBI,
KECTKME JUCKH, OIEpaTUBHAs IaMsTh, IPOLECCOPHI,
COCIMHUTENIbHBIE Kalenu, HMCTOUYHUKU OecrnepeboitHOro
MUTaHUS U T.II.

IIporpaMmMHasi apxXuTeKTypa IpeACTaBIsET
c000ll COBOKYMHOCTh KOMIBIOTEPHBIX IPOTpPaMM,
IpeAHAa3HAYEHHBIX  JJ  pELIEeHUsT  KOHKPETHBIX
3aj7a4. JIaHHBIM THUN ApPXUTEKTYpHl HEO0OXOIHM
JJI ONMCAaHUs NPUI0XKEHUH, BXOASAIIMX B COCTaB
nHpOpMAaLMOHHONH cucTeMbl. Ha naHHOM ypoBHe
OTHUCBHIBAIOT IPOTPaMMHBIE UHTEP (e Chl, KOMIOHEHTHI
U TIOBEJEHUE.

ApXHMTEKTypa AaHHBIX OO0benuHSET B cebe
Kak (U3MYEeCKHe XpaHWIMILA JaHHBIX, TaK M CpeJC-
TBa yINpaBiieHUs JaHHbIMU. Kpome Toro, B HE€ BXOIAT
JOTUYECKUE XPAaHWJIMILA JAHHBIX, a IIPU OPUEHTUPO-
BaHHOCTH paccMaTpUBaeMOil KOMIIAHUU Ha paboTy co
3HAHUSIMU, MOKET OBITH BBIJEJICH OTACIbHBIA YPOBEHb
— apxurtekTtypa 3HaHuii (Knowledge architecture). Ha
STOM YPOBHE ONHCHIBAIOTCS JOTUYECKUE U (PU3UUECKHE
MOJENH JTaHHBIX, OIPEAEIISIIOTCS MpaBUia LEI0CTHOC-
TH, COCTABIAKOTCA OTPAHUUYEHUS 1Sl JAHHBIX.

Cnenyer ocobeHHo BbiIenuTh ypoBeHb HT-
ApPXUTEKTYPbl, IIOCKOJIBKY OH SBISETCS CBA3YIOLIUM.
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Ha uném ¢opmupyercs 06a30Bblii HabOp CEpBUCOB,
KOTOpBIE€ MCIOJB3YIOTCS KaK Ha ypOBHE MPOTrpaMMHOMI
aApXUTEKTYpPBl, TAK U Ha YPOBHE apXUTEKTYpPbI TaHHBIX.
Ecnn kakas-1u60 0coOeHHOCTh (YHKIMOHUPOBAHUS
JUIsL 3TUX JByX yYpOBHEW He OblLia MmpeaycMoTpeHa, TO
CHWJIBHO BO3pAacTaeT BEpoOsITHOCTh cOoeB B pabore, a,
clieloBaTeIbHO, MOTeph s OusHeca. B HeEKOTOpbIX
Cilyd4asX HEBO3MOXHO pasuenuts WT-apxurekrypy
U apXHUTEKTYpy OTAENbHOTO MpHUIIOkKEHUs. Takoe
BO3MOXKHO TIpM  BBICOKOH CTENEHH HWHTErpaiuu
npuwioxenu. IIpumepom HUMT-apXUTEKTypbl MOXKET
cityxuth SharePoint or komnanum Microsoft. Ortot
MNPOAYKT NPENOCTABISAET CEPBHUCHI JUIsi COBMECTHOM
paboTbl W XpaHeHUs UHQOpPMAIUHU, YTO SBISETCA
OYEHb  BAXHBIM  ACHEKTOM  (PYHKIMOHHPOBAHUS
mo0oit komnanun. Ero 0a3oBbie CHCTEMHBIE MOIYIIH
oTHOcsATCs K U T-apxurexkrype, a moJIb30BaTEIbCKUE — K
nporpamMmmHoii. OcHoBHOH ¢yHKuKeld UT-apxuTekTypbl
aBisieTcss oOecrneyeHrne (yHKIMOHUPOBAHUS Ba)KHBIX
OM3HEC-TIPUIIOKCHUHN NI JOCTHXKEHHS 0003HAuYCHHBIX
o6usnec-ueneii. Ecnu HekoTopas ¢yHkius Tpebyercs
cpady B HECKOJIBKUX NPHIOXKEHUSX, TO €€ cleayeT
nepeHectd Ha ypoBeHb MT-apXuTekTypsl, T€M caMbIM
MOBBICUB MHTETPALIUIO CUCTEMBl U CHU3UTH CIOXHOCTb
APXUTEKTYPbl IPUIIOKECHUMN.

[TocnennuM B Mepapxuu SIBISCTCS YPOBEHb OM3-
HeC-apXUTEKTYPbl WIH apXUTEKTYpbl OM3Hec-Npolec-
coB. Ha »ToM ypoBHE ompenensitoTcs cTpaTeruy BeJeHHs
6u3Heca, criocoObl ynpaBieHus], IPUHLIUIIBI OPTaHU3ALIH
U KIIIOYEBbIE IPOIIECCHI, MPEACTABIAIONME s Ou3Heca
OTPOMHYI0 Ba’KHOCTb.
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3.3. MMKpOapXUTEKTYpPa 1 MAKPOAPXUTEKTYpa

TepMUHBI MUKPOApXUTEKTypa U MaKpOapXUTEK-
Typa B OOJbllIel CTENEHH MPUMEHSIOTCS U1 OMUCAHUs
MIPOrPpaMMHBIX CHCTEM. B COOTBETCTBHE C PACCMOTpPEH-
HOM MOJENbI0 YPOBHEH apXUTEKTYp KOPHOpPATHUBHBIX
MH(DOPMAIIMOHHBIX CHUCTEM, MUKPOAPXUTEKTYPY MOKHO
OTHECTH K YPOBHSIM MPOTPAMMHON apXUTEKTYpbl U ap-
XUTEKTYpPbl JAHHBIX, & MAKPOAPXUTEKTYPY — K YPOBHIO
HUT-apxuTexTypsl.

MukpoapxuTekTypa  OIHUCBIBAET  BHYTpPEHHEE
YCTPOICTBO KOHKPETHOTO KOMIIOHEHTA WJIM TOACUCTEMBI,
a MaKpOapXUTEKTypa OMHUChIBaeT ycTpoictBo Bcer MC,
KaK COBOKYIHOCTH €€ KOMIIOHEHT WJIU MOACHCTEM.

CnoXXHOCTh MNPOTPaAaMMHBIX CHUCTEM IOCTOSH-
HO yBEJIMYMUBAETCSA. DTO OOYCIOBIEHO POCTOM 00BEMA
nepenaBaeMoil U oOpabarpiBaeMoil MHMOpMaLHMH, YC-
JIO)KHEHHUIO CaMHX 3aJ1ad 1Mo 00paboTke MHpoOpMaIuu U
YBEJIMYCHHUIO KOJIMYECTBA TaKUX 3a7a4u. be3 mpumenenus
KaKOro-J1100 apXUTEKTyPHOTO MOJIX0/1a PU MOCTPOCHUU
CJIOXHBIX CUCTEM, UX CO3/IaHHE, OOCITYKUBAHUE U MOJIH-
¢ukanus, B KOHIE KOHI[OB, CTAaHYT HEPEHTaOeIbHBIMU
U1 OnsHeca.

st petienust JaHHOM POOIEMBI MOXKHO HCIIOJIb-
30BaTh METOAbI a0CTPAKIINH, IEKOMIIO3ULINU, UHKAIICYIIS-
uuu. Tak, npu pa3paboTke MPOrpaMMHOIN CHUCTEMBI, Ha-
MpUMep BXOZSIIEH B COCTaB MHMPACTPYKTYPhl KPyIHOU
OpraHu3aliy, OHA MPEICTAaBISIETCS B BUJE MHOXKECTBA
MOJTyJIeH, KaKIblii U3 KOTOPBIX BBINOJHSET OIpeneiéH-
HYI0 (DYHKIIHIO, 3 BCE BMECTE€ OHH BBIIOJIHSIOT (PYHKIIUU
camoii cucrteMsl. B nanHOM ciyuyae, opraHu3anus Kaxjo-
ro Moayiisi OyZIeT sIBIATbCS MUKPOAPXUTEKTYPOil, a Crioco-
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Obl B3aUMOACUCTBUS MEXKAY dTUMHU MOAYISMHU B paMKax
CHCTEMBI — MAaKPOAPXUTEKTYPOH.

VYMeHbILICHHE CIOKHOCTH PpEalN3alUuu CUCTEMBI
OyZeT MpOUCXOIUTh 3a CUET pa3OueHHs] CIIOXKHBIX
3aJa4 Ha HECKOJIbKO Oosiee MmpocThIX. B pesynbrare,
3TO MOXKET NPUBECTH K MOSBICHUIO OoibIIoro Habopa
MPOCTHIX 3a/la4y, HA OCHOBAaHMHM KOTOPOTO MOXHO OyneT
peasn3oBarh JIOOYI0, Jake O4YeHb CIOXKHYI0. B 3TOM
3aKJIIOYAeTCsl MPUHIUN  OOBbEKTHO-OPUEHTHPOBAHHOIO
IPOrpaMMHPOBAHUST — CO3/1aHUE KOHKPETHBIX KJIaCCOB
00BEKTOB JIsl PELICHUs] KOHKPETHBIX 3a/1a4.

K coxainenuto, He Bcerga chopMUpOBaHHAS CHC-
TE€Ma KJIaCCOB CMOXET YHNPOCTUTh HPOLECCHl yIpaBie-
HUs nporpamMmHoi cucrtemoil. K mpumepy, noncucrema
BBITIOJIHSIET CIUIIKOM OOJIBIION CIEKTP AEHCTBHIA HE0O0-
XOJIUMBIX IS Pa3iIMYHbIX MPOLECCOB B OpraHU3aluu U
BBIXOJ] €€ U3 CTPOs HapyIllaeT GyHKIMOHUPOBAHUE CPaA3y
HECKOJIBKHX UX HUX.

CyuiecTByloT JBa NPUHIMIA, I103BOJISIOLINE
OLICHUTh B3aMMHOE BIIMSIHUE KOMIIOHEHTOB CUCTEMBI JIPyT
Ha Jipyra:

- low coupling (cnabast cBSA3aHHOCTB);

- high cohesion (cunbHOE 3anenIcHHE).

[Mpunammn Low Coupling criocoOcTBYeT pacmpene-
JICHUIO (PYHKIUH MEXTY KOMIIOHEHTAaMHU CUCTEMbI TaKUM
00pa3oMm, YTOOBI CTETIEHb CBI3aHHOCTH MEXKY HUMH OCTa-
Bajach HU3KOH. Crenens cBsizaHHOCTH (coupling) — 310
Mepa B3aMMO3aBUCUMOCTH ITOACUCTEM. [IaHHBIN IPUHLIAIL
CBSI3aH C OJHUM W3 OCHOBHBIX MPHUHIIMIIOB CUCTEMHOIO
MOJIX0/1a, KOTOPBI TpeOyeT MHUHUMHU3AIUK WH(pOpMaLu-
OHHBIX IIOTOKOB MEXY HOACUCTEMaMHU.
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[Toncucrema c HU3KOM CTENEHBIO CBA3aHHOCTH (MU
CJ1a0BIM CBSI3BIBAHHEM) UMEET CIIEAYIOIINE CBOMCTBA:

- MaJo€  YHUCIO  3aBUCUMOCTEH  MEXIY
MIOJICUCTEMAMHY;

- cnabas 3aBHCUMOCTb OJIHOM MOJACUCTEMBI OT
U3MEHEHUH B JPYrou;

- BBICOKas CTENEHb ITOBTOPHOIO MCIOJIb30Ba-
HUS OJCUCTEM.

B cBowo ouepens, mpunmun High Cohesion
3aaéT CBOWMCTBO CWJIBHOTO  3alEIUIEHUS BHYTPHU
MOJCUCTEMBI. B pe3ynbrare MOACHUCTEMBI IOJIydYaroTCs
c(OKYCUPOBAHHBIMH, YIIPABIISIEMBIMH U TIOHATHBIMH.

3anenienne ((QyHKIMOHAIBHOE 3aLEIUICHUE) —
9TO Mepa CBSI3aHHOCTH U C(HOKYCHPOBAHHOCTH (PyHKLUI
noxacucreMsl. IlogcucremMa 00a1aeT BBICOKOH CTEIEHBIO
3aleIyIeHus], eciu e€ (YHKIMU TECHO CBSA3aHBI MEXIy
co00i1, 1 OHa HE BBIOIHAET OOJBIIUX O0BEMOB PaOOTHI.

Iloncucrtema ¢ HHU3KOM CTENEHBIO 3aLEIUICHUSA
BBITOJIHSAET MHOXECTBO PA3IMYHBIX (YHKIMH HUKAK He
CBSI3aHHBIX MEXIy co00ii. Takue moacucTeMsl co3aaBarh
HEXEJIAaTENIbHO, TIOCKOJIBKY OHHU IIPUBOASAT K BO3HUKHOBE-
HUIO CIIEAYIOMHUX MPOOIeM:

- TPYZHOCTb IOHUMAHHUSI.

- CIJIO)KHOCTb IIPY IIOBTOPHOM HCITIOJIb30BaHUHU.

- CIIO)KHOCTb MOAJEPIKKH.

- HEHAJIEXKHOCTb, IIOCTOSIHHAasl IOABEPKEH-
HOCTb U3MEHEHMSIM.

IToncucremsl ¢ HU3KOM CTEIICHBIO 3ALCIUICHUS HE
UMEIOT YETKOTO (DYHKLIMOHATIBHOTO HA3HAUEHHSI U BBINOJI-
HSIOT CJIMIIKOM Pa3HOIUIAHOBBIE (DYHKIIMHU, KOTOPBIE MOXK-
HO JIETKO PacIpeIeIUuTh MEX1y APYTUMH MOACUCTEMAaMHU.
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Cne,uyeT 3aMCTUTb, 4YTO CBA3AHHOCTL ABJISACTCA
XapaKTePUCTUKONH CUCTEMBI IICJIMKOM, a CBS3HOCTb
XapaKTepU3yeT OTACIBHO B3STYIO OACUCTEMY.

Cas3anHOCTb (coupling) u cBsi3HOCTH (cohesion)
SABIAKOTCA O6H_[eCI/ICTCMHLIMI/I XapaKTCpUCTUKaAMU U
MOTYT TPUMEHATHCA TNPU NPOEKTHPOBAHUM JIFOOBIX
CHCTEM.

3.4. ApXuTEKTYPHBIH MOXXO0/
K npoektupoBanu UC

[Iporiecc  mpoexkTHpoBaHUS  WHPOPMALMOHHON
CHCTEMBI TECHBIM 00pa30M CBs3aH C €€ apXUTEKTYPHBIM
OMMCAHUEM, YTO OTPAKEHO B HEKOTOPBIX OIPENEICHUSIX
TEPMHUHA «APXUTEKTYPA».

MOXHO BBLAETUTH MATh PA3IUYHBIX IMOIXOI0B K
IIPOEKTUPOBAHUIO:

- Kanennmapnslii nogxon.

- Iloaxoxn, 3a OCHOBY KOTOPOIO B3AT IpOLIECC
ynpaBlieHUs] TPEOOBAHUSAMHU.

- Ilomxonm,  OCHOBaHHBIM  Ha  MpouUEcce
pa3paboTKH JOKyMEHTAIIHH.

- Iloaxox, B OCHOBE KOTOPOTO JIEKHUT CHCTEMA
YIPaBICHUS KaYECTBOM.

- ApXUTEKTYpHbIH OAXOA.

Kanenaapublii moaxoa noapasyMeBaeT COCTaB-
JeHue rpaduka MpeACTOSIUX padoT ¢ MX MOATAIMHBIM
BbINIOJIHEHHEM. CllelyeT OTMETUTb, YTO KIIIOUEBHIE pe-
LIEHUS IPUHUMAIOTCS HA OCHOBAaHUH JIOKAJIbHBIX 3a/1a4 U
Hesei Kaxa0ro KOHKPETHOTo 3Tana pa3paboTku. Takxke
IIpY JAHHOM IIO/IXOZIE€ MPAKTUUYECKU HE YHENSIETCS Bpe-
MEHU Ha pa3paboTKy JOKyMEHTAaluH, (HopMHUpPOBAHHIO
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ApPXUTEKTYP U MPOLECCOB IO BHECEHUIO PA3IMYHBIX H3-
MEHEHUN. B 10JroCpoyHOM INEpCHEKTUBE H3-3a 3TOrO
BO3pacTaeT CTOMMOCTb BJIa/IeHUs, pa3paboTaHHON TAKUM
oOpa3oM cucteMbl. Takoi CTUIIb CUUTAETCS MOPAIBHO
yCTapeBIINM, OJHAKO B HEKOTOPHIX KOMIAHHIX 10 CHUX
Op MPUMEHSETCS.

[Tonxon, 3a OCHOBY KOTOPOTO B3AT Ipolecc Y-
pPaBjeHHsl TPeOGOBAHMAMM, OOJIBIIYI0 YAaCTh BPEMEHHU
BCETO Ipoliecca pa3paboTKu BeIIESAET Ha PYHKIIMOHAIIb-
HBIE XapaKTEPUCTUKU CUCTEMBbI, a He(YHKIIHMOHAIbHBIE,
TaKMe Kak MacuTabupyeMOCThb, HapuMep, MpaKkTuyec-
KM He paccMmarpuBaroTcsi. Bee pemieHust B Xxoze npoexra
(bopMUPYIOTCS UCXOAS U3 JTOKAJIBHBIX LIeJIeH 10 peaaun3a-
MU KOHKPETHOTO (pyHKIMOHana. Takol MOIXOJ MOXKET
ObITh 3¢ dexTuBeH, ecau TpeboBaHUs K pa3padarbiBa-
€MOii cucTeMe OIpe/ieieHbl 3apaHee U He M3MEHSIOTCA
B IIpoliecce NMPOEKTHPOBaHUs. B kauecTBe HEZOCTATKOB
MOKHO BBIJICIUTh HECOOTBETCTBHE CTAaHIApTy KayecTBa
ISO 9126 u HecTabuIbHOCTH pa3pabaThIBAEMbIX apXH-
TEKTYp, MOCKOJIbKY KakJas peanuszyemast (QpyHKIus CBs-
3BIBAETCS C OJTHUM WJIM HECKOJIBKUMHU KOMIIOHEHTamMHu. B
CBSI3M C 3THM, TPYAOEMKOCTh IPH 100aBIEHUH K T0700-
HBIM CHUCTEMaM JIOTIOJIHUTEIbHBIX (DYHKIIUI BO3pACTAET.
[IpumeneHue 3TOro nmoaxoAa B JOJATOCPOYHOU MEPCIIEK-
TUBE SIBJIIETCS HEPALMOHAIBHBIM, OTHAKO MO3BOJIUT yC-
MENIHO YNPaBIATh TPEOOBAHUSAMHU B paMKax TpeOyemoit
(YHKIIMOHATBHOCTH.

[Ipn nmpuMeHeHUH NOJX0/a, OCHOBAHHOTO Ha
npoiecce pa3padoTKu AOKYMEHTALMH, HEOIpaBIaH-
HO OO0JIBIIOE KOJIMYECTBO BPEMEHHM TpaTUTCA Ha (op-
MHUpPOBaHUS MaKeTa JOKYMEHTOB, KOTOpPbIE YaCcTO HE UC-
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MOJIB3YIOTCSl HU 3aKa34YMKOM, HHU Tojb3oBareneM. Kpo-
M€ TOrO, M3-32 HEXBATKM BPEMEHM CTPaJaeT KaueCTBO
caMmoii pa3pabaThiBaeMoOil cucTeMbl. J[aHHBIN MOAXON
UCIIOJIB3YETCSl B MPABUTEIBCTBEHHBIX OpraHU3ALMAX U
KPYIHBIX KOMIaHUSAX.

[Iponecc npoekTUpoBaHusl, B OCHOBE KOTOPOTO Jie-
KHUT CHCTeMa yIpPaBJeHHsl Ka4eCTBOM, BKIIIOUaeT B ce0s
00JIbIIIOE KOJMYECTBO PA3HOIUIAHOBBIX MEp Ui OTClie-
KHUBaHUS HanOojee 3HAUYUMBIX Ui (DYHKIMOHUPOBAHUS
CHCTEeMBbl napameTpoB. BriOpaHHble mapaMeTpbl HaOIIO-
JIAl0TCS Ha BCEX CTAaIUSAX pa3pabOTKH CHUCTEMBI, IPUUEM,
B HEKOTOPBIX CIydYasx, B yuiepd ApyruMm. B HEKOTOphIX
cilydasix Habop TaKoro poja napaMeTpoB MOKET OBITh CO-
CTaBJICH HE MPAaBUJIBHO, M ONTHMHU3ALUSA CUCTEMBI OyJeT
MpoBeJieHa OmMO0YHO. B 3TOM 3akiodyaercs OCHOBHOM
HemocTaTok noxoOHoro noaxoxaa. Kpome sroro, npu mo-
SBJICHUM HOBBIX TpeOOBaHHMI BeCbMa TPYIHO H3MEHSTh
(YHKLIMOHAJIBHOCTh, A 3HAYUT JaJbHEHIIee pa3BUTHE
CHCTEMBI, B TOM YHUCIIC U H3-3a APXUTEKTYPHBIX IPOCUE-
TOB, MOKET OBITH HEBO3MOKHO. Takol MOAX0d CUUTAETCS
KOHCEPBAaTHUBHBIM, a €r0 IPUMEHEHHE 11eTIeCO00pa3HO MPH
HEOOXOIMMOCTH CO3/IaTh CUCTEMY C SKCTPEMaJIbHBIMHU Xa-
PaKTepUCTUKAMHU.

APXMTEKTYPHBI MOAXO0A K MPOEKTHPOBAHUIO
MH(OPMAIIMOHHBIX CHUCTEM MOXHO CUMTaTh Haubosee
3penbiM. Ero kito4eBbIM aclekToOM SBISIETCS CO3AaHUE
¢peiiMBOpKa, TO €CTh KapKaca, ajanTaluus KOTOpOTO
MO HYXJbl KOHKPETHOW CHUCTEMBI OyIeT JIeTKO
ocymecTsuMa. B cooTBeTcTBMM € 3TUM, 3aja4a
NPOCKTUPOBaHUS pa3duBaeTcs Ha JiBe: pa3paboTka
MHOTOKpPAaTHO HCIIOJNIb3yeMOro KapKaca W CO3/aHHe
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cUCTeMbI Ha ero ocHOBe. CJIelyeT OTMETUTD, YTO JJaHHBIC
[oA3aJa4yud MOTYT peLIaTbCs Pa3IUYHBIMU TIpYyIIIaMHU
cnenuanuctoB. [Ipy  HCHOAB30BaHMHM  KapKacoB
ITOABJIACTCSA BO3MOXHOCTH JOBOJIBHO 6BICTpO N3MCHITH
(YyHKIIMOHATBHOCTh CHUCTEMBI 32 CYET UTEPATUBHOCTHU
npouecca NPOEKTUPOBAHUSA. APXUTEKTYPHBIH IOAXOJ
HpI/I3BaH HI/IKBI/II[I/IPOBaTB HEAOCTAaTKH, BO3HHUKAIOIIUC
B Ipolecce MNPOSKTUPOBAaHUS, OCHOBAaHHOM Ha
yIPaBICHUH TPEOOBAHUAMH.

U3 Bcex pacCMOTPEHHBIX CTUIICH IPOSKTUPOBAHHUS
HE BO3MOXXHO OJHO3HAYHO OIPEIEIUTH JIy4YIIUW, I10C-
KOJIbKY KaKasi KOHKPETHasi MMPOEKTHAs TPyIIa, Kakaas
MPOEKTHUpyeMasi CHUCTeMa MMEET CBOM OCOOCHHOCTH, Ha
OCHOBaHMHU KOTOPBIX CIIEAYET BBIOpATh TOT MOAXOA, HpH-
MCHCHUC KOTOpOFO I1I0O3BOJIUT peH_II/ITL IIOCTABJICHHBIC 3a-
a4y B YCTaHOBJ'IeHHBIe CpOKI/I U B paMKax BBIACJIICHHOI'O
OromKeTa.

3.5. 3HayeHHe NPOrpaMMHOI0 00ecredeHus
B HH(OPMALIMOHHBIX CHCTEMAX.
XapakTepucTHKH KauyecTBa
NMPOrpaMMHOro odecnedyeHust

[Tonp30BaTennn COBPEMEHHBIX HH()OPMAIIMOHHBIX
CHUCTEM IPAKTUYECKH BCETA B3aUMOJEHUCTBYIOT C HUMH
IIPpY IIOMOLIY CIEHHAIBHBIX IPOIPAMMHBIX MOJYJIEH,
OT IIOKa3aresjed KadecTBa KOTOPBIX 3aBUCUT YPOBEHb
KauecTBa Bced MH(POPMAITHOHHON CHCTEMBI IIEITHKOM.

CylecTByer OrpOMHOE KOJIMYECTBO CTaHAApPTOB UL
CO3/1aHMs IIPABUIILHOW Y HAZIEKHOW apXUTEKTYPBI,  TAKKE VI
Ppa3pabOTKX ¥ MHTEr Pl IPOrpaMMHBIX cucteM. Ipakridec-
KU KQOKIAs TEXHOJIOTHs, CyIIECTBYIOIIASA B MUPE, UMEET CBOU
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CTaHZAPT, OIMCAHHBII B COOTBETCTBYIOLLMX HOPMAaTHBHBIX J10-
KyMeHTax. [ [puMeHeHne 31X CTaH1apToB CyIECTBEHHO YBEIH-
YWT ILIAHCBI HA YCIICITHOE CO3aHAE CUCTEMBI U €€ AJIbHEHIIIee
0e30TKa3HOE (PYHKIIMOHUPOBAHKE, OHAKO PAIMOHAIBHOCTh UX
NIPUMEHEHUs ODKHA OTPEIENATHCS JI0 MOMEHTA Havauia palor,
IIOCKOJIBKY CJIOXKHOCTb CHCTEMBI IIPH MX MHTETPALMH MOXKET
CYILIECTBEHHO BO3pacTH.

KauectBom IIPOrpaMMHOTO obecrieueHus
MOXXHO CYMTaTh COBOKYIHOCTb €ro XapaKTepUCTHK,
OTHOCSIIUXCS K  BO3MOXHOCTH  yJOBIIETBOPSATH
BBICKA3aHHbIE MJIM I[OJpa3yMeBaeMble MOTPeOHOCTH
BCEX 3aMHTEpPECOBaHHBIX Jul. [laHHOE ompeneneHue
BKJIIOUYeHO B cranaapT ISO 9126, B KOTOpoM Takxe
OIIpe/IeTICHbl U CAaMU XapPaKTEPUCTUKH.

MO’XHO BBIICIUTH TPU aclEKTa KayecTBa:

I. Buyrpennee kadyecTBO (XapaKT€pUCTUKHU
CaMoro MporpaMMHOIo 00ecreueHus).

2. Bwaeminee KaueCTBO (moBeeHUECKUE
XapaKTePUCTUKU MPOTPAMMHOTO 00ECTICYeHHU ).

3. KoHTekcTHOE KaueCcTBO (omrymeHus
MOJIb30BaTENCH npu Pa3IUYHbBIX KOHTEKCTax
HCTIOJIb30BAHUSA ).

PyKoBOACTBYSICb 3TUMH aCHEKTaMH, CTaHAAPT
ISO 9126 Bblgender wWECTh XapaKTEPUCTUK KauecTBa
MPOrPaMMHOTO 00eCIIeUeHHS:

1. ®yHKIMOHAIBHOCTB.

Hanéxnocts.
IIpon3BOAUTENILHOCTS.
Yno0CTBO HCTIONB30BAHUS.
Yo0cTBO CONMPOBOKICHUS.
[TepenocumocTs.

SATANP Il
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DYHKINOHAIBHOCTH HoApa3yMeBaeT
cnocobnocts I1O pemars 3agaun B OINpenenEHHBIX
YCIOBUAX W TOApasfeisercs Ha  CIeayolue
MOAXaPaKTEPUCTHUKH:

*  (yHKUMOHAIBHASA TPHUTOAHOCTH (suitability)
— CIIOCOOHOCTH pelIaTh HYKHbIA Ha0Op 3a/1a4;

*  TOYHOCTH (accuracy)—CHocoOHOCTb OTy4aTh
TpeOyeMble pe3ynbTaThl;

*  CHOCOOHOCTb K B3aUMOJICHCTBHUIO
(interoperability) — cmocoOHOCTh B3aMMOJACUCTBUSA C
TpeOyeMbIM HaOOPOM MHBIX CUCTEM;

e  3amMIEHHOCTH (security) — CIMOCOOHOCTh
NpeI0TBpALIaTh HEABTOPU30BAHHBIN JOCTYI K JaHHBIM U
nporpaMmmam;

*  COOTBETCTBHE CTaHAApTaM M IpaBWIaM
(compliance) — coOoTBETCTBHE MPOrPaMMHOIO obecrieue-
HUSI Pa3JIMYHBIM PEJIAMEHTHPYIOIUM HOPMaM.

Hapéxnocrs  (reliability) — xapaxrepusyercs
CHOCOOHOCTBIO IPOTPaMMHOTO obecrnieyeHus
YACPKHBaTh (PYHKIIMOHAIBHOCTh B 3aJlaHHBIX pPaMKax
IPU OMNpPENeNEHHBIX YCIOBHAX M MOApA3ACNsieTcss Ha
CJICAYIOIINE TOAXaPAKTEPUCTUKH:

e 3penocTh (maturity) — BemU4HMHA, OOpaTHas
94acTOTE OTKa30B IIPOrPaMMHOI0 00ecIieueHMs;

e ycToWumBOCTh K oOTKa3zaM (fault tolerance)
— CIIOCOOHOCTH YZIEP)KUBATh OINpPENeNEHHBIH YPOBEHb
paborociocoOHOCTH TpU  pa3IM4YHBIX  OTKa3ax u
HapYUICHUSX MPaBHUJI B3aUMOACHCTBHUS C OKPYKEHUEM;

*  CHOCOOHOCTb K BOCCTaHOBJICHHIO
(recoverability) — cmiocoOHOCTh BOCCTaHABIMBATh TPeOy-
€MBIii ypOBEHBb pabOTOCTIOCOOHOCTH TIOCIIE 0TKA34;
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*  COOTBETCTBUE  CTaHAapTaM  HaAEKHOCTHU
(reliability compliance).

IIpousBogurenabHocTs (efficiency) onpenensercs
CIOCOOHOCTBIO ~ MPOrPaMMHOTO  OOECHeueHHst  IpH
OTpeNeNIEHHBIX YCIOBHUAX TapaHTHUPOBATh TpedyeMyro
paboTOCIIOCOOHOCTh 10 OTHOIICHHIO K BBIACISIEMbBIM
JUIL 3TOTO pecypcaM. MOXHO TakXKe OIpPeNeNUTh, Kak
OTHOLICHHE IOJyYaeMbIX pE3yIbTaToB K 3aTpadyeHHBbIM
pecypcaMm. JlaHHasi XapakTepUCTHKa MOApa3AesseTcs Ha
CJICAYIOIINE TOAXaPAKTEPUCTUKH:

*  BpeMmeHHas >p¢eKTUBHOCTH (time behavior)
— CIIOCOOHOCTBH MPOrPAaMMHOI0 OOecreueHHs Moaydarhb
TpeOyeMble pe3ynabTathl U obecreunBarh Iepeaady
HE00X0MMOro 00bEMa TaHHBIX 32 ONPEAeIIEHHOE BPEMS;

*  3pPEeKTUBHOCTh HCHOIb30BAHUS PECYPCOB
(resource utilization) — ctocoGHOCTH IPOrpaMMHOTO 00ec-
NEUEHHE pelIaTh TpedyeMble 3aa4d U UCIOJIb30BAHUEM
3aJJaHHBIX 00BbEMOB ONpeEIEIEHHBIX BUIOB PECYPCOB;

*  COOTBETCTBHE CTaHgapTam
npousBoautensHocTH (efficiency compliance).

Yno0cTBo mucnoab3oBaHusi (usability) xapak-
TEpU3yeTCs MPUBJIEKATEIBHOCTBIO JUISL TI0JIb30BaTENeH,
yA006CcTBOM B 00YYEHUH M UCIOIB30BAHUH ITPOrPAMMHOIO
obecnieyeHus. B cBoéM cocTaBe Taxke UMEET psiji oXa-
PaKTEepUCTHUK:

* mousaTHOCTH (understandability) — BenmunHa
oOpaTHast yCWJIMSAM, 3aTPayeHHBIM I10JIb30BAaTEISIMU, IO
OCO3HAHHIO MPUMEHUMOCTH IPOTPAMMHOT0 00eCeYeHHS
JUISL pelIeHus TpeOyeMBbIX 3a/1a4;

* ymobctBo pabothl (operability) — BenuunHa
oOpaTHas yCWJIUSAM, 3aTPAuyCHHBIM I0JIb30BATEISIMH, IS
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perieHust TpeOyeMbIX 3a/1ad MPH MOMOIIH POTrPAMMHOTO
obOecrieucHus;

*  ymobctBo 00yueHnus (learnability) — BenmnunHa
oOpaTHass yCHJIMSIM, 3aTpayeHHBIM I[OJb30BATEISIMHU,
Ha 1pomecc oOyuyeHus pabore ¢ MPOrpaMMHBIM
obOecrieucHrEeM;

*  I[PUBJIEKATEIbHOCTb (attractiveness)
— CIOCOOHOCTh MPOTPAaMMHOTO oOecreueHus: ObITh
MIPUBJIEKATEIbHBIM IS TIOJIb30BaTENICH;

*  COOTBETCTBHE CTaHJapTam yao6cTBa
ucnonbs3oBaHus (usability compliance).

Yno6cTBO compoBoxaeHusi (maintainability)
XapaKTepu3yeTCs yA0OCTBOM COIIPOBOXKICHUS
nporpaMMHOro ooOecrnedyeHus. JlaHHas XapakTepHCTHKA
TAKXKe BKIIIOYACT PsiJ MOJXapPaKTEPUCTHK:

*  AHAIU3HUPYEMOCTh (analyzability)
XapakTepu3yeTcsi  ynoOCTBOM NPOBENEHHUS — aHaIu3a
omuOOK, AePEeKTOB, HEIOCTaTKOB, HEOOXOAMMOCTEH
BHECEHUS U3MEHEHUN U UX BO3MOXHBIX ITOCIIEICTBUM;

*  ymoOcTBO BHECCHHUS M3MEHEHUH
(changeability) — Bennumna oOparHasi Tpyno3arparaMm Ha
BBINOJIHEHHE TPEOyeMbIX U3MEHEHUH;

*  crabuibHOCTH (stability) — Bennumna obpart-
Hasi pUCKY MOSBJICHUS HETIPEIYCMOTPEHHBIX MTOCIEICTBUI
IIpU BHECEHHUH TPeOyeMbIX U3MEHEHUH;

* ynoOctBo mpoBepku (testability) — BennumnHa
oOparHasi TpeOyeMbIM TpyJ03aTparaM Ha TECTHPOBaHUE U
Jpyrue BUIBI MPOBEPOK JOCTHKECHUS IMPETYCMOTPEHHBIX
pe3yabTaToB NPU BHECEHUH U3MEHEHU;

. COOTBETCTBUE CTaHaapTam yao0cTBa
corpoBoXxaeHus (maintainability compliance).

78



Apxumexmypa uH@OPMAYUOHHBIX CUCTHEM

Ilepenocumocth (portability) xapakrepusyercs
CHOCOOHOCTBIO MPOTPAMMHOI0 OOECIEUECHUsI COXPAHSThH
paboTOCTIOCOOHOCTh MPU U3MEHEHUU OPTraHU3alUOHHBIX,
anmapaTtHbIX W TMPOrPAaMMHBIX ACIEKTOB OKPY>KEHHS.
Jlnst 3TOM XAapaKTEpUCTUKU BBIACIAIOTCSA CIEAYIOLIUN
MOJXapaKTEPUCTHKH:

* agantupyeMmocts (adaptability)—crnoco6HocTh
nporpaMMHOro  obecreueHuss  0e3  COBEpILEHUS
HEMpPEeITyCMOTPEHHBIX JIeHCTBUI MPHUCIOCA0IUBATLCS K
U3MEHEHUSAM OKPYKECHHUS;

*  ymoOcTBO YCTaHOBKH (installability)
— CHOCOOHOCTH IPOTPaMMHOTO obecrnieyeHus
yCTaHABJIMBAThCA B 3apaHee ONpeAeIEHHOE OKPY)KEHHE,

*  CHOCOOHOCTb K COCYILIECTBOBAHUIO
(coexistence) — cIOCOOHOCTH MPOrpaMMHOIO obecrieue-
HUS (PYHKIIMOHUPOBATH B OOIIEM OKPYKEHHU C JPYTUMHU
IIporpaMMaMu, pa3zessisi ¢ HOIMH PECYpCHI;

 ymobctBo  3amennl  (replaceability) —
BO3MOXKHOCTb IPHUMEHEHHsI IPOrPAaMMHOI0 00eceueHust
BMECTO YK€ HCIOIb3YEMOT0 ISl pEILICHHs TeX XKe 3a/a4, B
TOM JK€ OKPY)KEHUH;

*  COOTBETCTBUE CTaHAApPTaM I[EPEHOCUMOCTHU
(portability compliance).

Bce ykasaHHble XapaKTEpUCTHKH ONHMCHIBAIOT
BHYTpEHHEE U BHEIIHEE KauyeCTBO IPOrPaMMHOIO

obecrieueHusl. s onucaHus KOHTEKCTHOT'O
KauecTBa CYIIECTBYET JAPYroil, YMEHbLICHHbIH Habop
XapaKTEPUCTHK:

* sddexruBHOCTH(effectiveness)—crnocodHOCTh
NPOrpaMMHOTO 00ECHEUYCHHUsI PellaTh MOJIb30BATEILCKHIE
3aj1a4u C 3aJaHHON TOYHOCTBIO U B 33JJaHHOM KOHTEKCTE;

79



OcnoBs1 npoexmupoBanus ungopMAYUOHHBIX ClUCIEM

*  mpoayKTuBHOCTH(productivity)—crmocoOHOCTh
POrpaMMHOI0  OOecleueHus] Mojdydarb Tpebyemble
Pe3yNbTaThl P UCTIOIB30BAaHUH 3apaHee ONpeIeIEHHOTO
KOJIMYECTBA PECYPCOB;

e OesomacHocTh (safety) — cmocoOHOCTH
MIPOrPaMMHOTO OOecTIeueHUs] MOAJIEPKUBATh TPeOyeMblit
HU3KUHA ypOBEHb pHCKa HAHECEHHUsS ylepda JIosM,
Ou3HeCy U OKpY>Kalollel cpene;

*  YIOBJIETBOPEHHOCTH M0JIb30BaTENEN
(satisfaction) = —  cmocoOHOCTH ~ HPOrPaMMHOTO
ofOecreueHrs NPU HCIOIb30BAHUM B ONPEACIEHHOM
KOHTEKCTE IPUHOCUTH YIOBJIETBOPEHHUE
10JIb30BATEIISIM.

PykoBOACTBYSACH PACCMOTPEHHBIMU I10KA3ATEIIAMU
MOXHO 3HAYUTEIbHBIM OOPa30M YBEIUYUTh KaueCTBO
IIPOTPaMMHBIX MOZYJIEH, a, CIENOBATEIbHO, U BCEU
MH(GOPMALMOHHON CUCTEMBI B IIEJIOM.

3.6. PyHKIMOHAJIbHbIE KOMIIOHEHTBI
HH(POPMALMOHHON CHUCTEMBI

YyuTeiBas NPUHUUII JEKOMIIO3ULUHU, IPUHATO
IIPOEKTUPOBATH MH(POPMALIMOHHBIC CHUCTEMBI c
paszneneHueM  (YHKUMOHAJIBHOTO  HAa3HAUYEHUS  MX
KOMIIOHEHTOB, TO €CTh CO34aBalb MHOIOYPOBHEBOE
IIpEACTABIICHUE.

MOXXHO BBIACTUTH TP OCHOBHBIE (DYHKIIMOHAJb-
HBIE IPYIIIbI, IPEIHA3HAYEHHbIE ULl PELICHMs Pa3ind-
HBIX 10 CMBICIIY 3a]1a4:

1. B3anMopeiicTBuEe ¢ MOJIB30BATEISIMU.
2. busnec-noruxa.
3. VYipasneHue pecypcamu.
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Peanmzamust Takoro (QyHKIHMOHANIA MPOUCXOAMT
IIpY IIOMOLIMY CO3/IaHUSI COOTBETCTBYIOLIEN IPOrPAMMHOM
cuctemsbl. Takas cucreMa TakKe MMEET MHOTOYPOBHEBOE
Mpe/ICTAaBICHHE KOMIIOHEHTOB (puc. 9).

[IporpammHast
CHCTEMA

KoMmmoonenTt
TIpe/IC TABTICHH

TIpuxnaasoi
KOMITOHEHT

KommonenT
VIIPABIICHI
pecypcaMu

Pucynok 9 - KoMImoHeHTBI TPOrpaMMHOM CUCTEMBI

KomnoHeHT mpeacTaBieHHus CIYXHT Ui
oOecriedeHHsT  B3aUMOJCHCTBHSI  TOJNb30BaTeNe ¢
IpOrpamMMoi, TO ecTh 00padarhiBaeT Ha)KaTWs KIIABHIL,
JBIDKEHHUSI PA3IMYHBIX KOHTPOJUIEPOB, OCYLIECTBISET
BBIBOJI MH(POPMALIUH — NIPEIOCTABISAET MOJIb30BATEIBCKUI
uHTepdeiic.

IIpukjaagHoi KOMIOHEHT IpEICTaBlIsAeT co00i
Habop MpaBUJI M AJITOPUTMOB peanu3auuu (GyHKUUH
CHUCTEMBI, pPEaKUUMid Ha JEHUCTBUS II0JIb30BATEIEH WU
BHYTPEHHUX COOBITHS, OOpPaOOTKH TaHHBIX.
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KomMnoHneHT ynpaBieHHs1 pecypcaMu OTBEUAET 3a
XpaHeHue, Mo (UKAIHNIO, BEBIOOPKY U yIaJIeHUE JaHHBIX,
CBA3aHHBIX C PELIAEMOU MIPUKIIAJHON 3a1a4eh.

OnHMM K3 BaKHEHIIMX 3TAloOB IPOEKTHPOBAHUSA
apXUTEKTYphl HH(POPMALMOHHOW CHUCTEMBI SBISETCA
pacrnpenenenue 3Tux (pyHKIIMOHAIBHBIX KOMIIOHEHTOB 110
BbIOpaHHOM MIaT(OPMEHHOM apXUTEKTYpeE.

3.7. Ilnar¢opMeHHbIE APXUTEKTYPHI
HH(OPMALMOHHBIX CHCTEM

MOXXHO BBIICINTH TPU HANpPABICHHUS Pa3BUTHA
T1aT(OPMEHHBIX APXUTEKTYP:

1. ABTOHOMHBIE.

2. llenTpanuzoBaHHbIE.

3. Pacnpenenéunsie.

ABTOHOMHASI APXUTEKTYpPa [10/Ipa3yMeBacT HAJTMINE
BCeX (DYHKIIMOHATIbHBIX KOMITOHEHTOB CHCTEMBbI Ha OTHOM (hy-
3UYECKOM YCTPOMCTBE, HAIIPUMED, KOMITBIOTEPE U HE JOJKHA
HMMETH CBSI3€M C BHEIIHEHN cpenoi. [IpumepoM Takux cucreM
MOTYT CITy)KUTb CUCTEMHBIE YTUIIUTHI, TEKCTOBBIE PEIAKTOPHI
1 IOCTATOYHO MPOCThIE KOPIOPATUBHBIE porpammsbl. Criemy-
€T OTMETUTh, YTO B IPOLIECCE MOCTPOEHUSI KOPIOPAaTUBHON
MH(OPMAIMOHHON CHCTEMBI, KaK MPaBmIo, HE JIOIDKHO (op-
MHPOBATHCS HE CBA3aHHBIX Y3JIOB WM Momynel. Mx nossie-
HHE MOXKET OBITH 00YCIIOBIICHO OIPeIeIEHHBIMU TPEOOBAHNS-
MH K 0€30MaCHOCTH WITH HAIEKHOCTH.

LlenTpann3oBaHHAsA apXUTEKTypa MOApa3syMeBacT
BBINIOJTHEHUE BCEX TPeOyeMbIX 33714 Ha CTICIHAIBHO OTBEIEH-
HOM Y3J1€, MOLITHOCTH KOTOPOTO JOCTaTOYHO, YTOOBI YIOBIET-
BOPUTH NMOTPEOHOCTH BCEX Mojb3oBarenield. Takol TvI apxu-
TEKTypbI ObLT MOIMYJSIPEH Ha 3ape KOMITBIOTEPHON TEXHHUKH
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(70-e rome1 20 Beka), OHAKO, ¥ B HACTOSIIIAN MOMEHT SIBIISICT-
sl BOCTpeOOBaHHBIM. KOMITOHEHTBI CHCTEMBI B JAHHOM CITy-
Yae pacIpe/IeNsoTCs MY BEIYHUCIUTEIBHBIM Y3JI0M, KOTO-
pblii Ha3pIBaeTCs MelH(peiiM (mainframe), 1 TePMUHAIBHON
CTaHIMEH, 3a KOTOpPOH paboTaeT Moib30BaTeNb. TepMUHANT
COIEPXKUT KOMITIOHEHT NpeCTaBlIeH s, a MeHH(ppeiM — npu-
KJIQ/IHOM KOMIIOHEHT U KOMIIOHEHT YIIPaBJICHUS] PECYpPCaMH.
Creryer OTMETUTD, YTO TEPMUHAIT BBICTYTIAET UCKITIOUNTEb-
HO B BUJIE YCTPOMCTBA BBOJIa-BbIBO/IA U HE UMEET UHBIX (yH-
KLMOHAJIBHBIX BO3MOKHOCTEH. [Ipencrasnenue nueHTpaimso-
BaHHOM apXUTEKTYpbI MOKa3aHo Ha puc.10.

Tepmunan 1 ‘

-

Tepmuaan 2 ‘
~ = N J
\ lt MeitH(peiim

—

\'I.

\'I.

Tepmunan 3

~
-

Pucynok 10 - IIpencrasnenue
LEHTPATN30BAHHOMN apXUTEKTYpPHI

K JOCTOMHCTBAM TaKOH APXUTCKTYPbl MOXKXHO
OTHCCTH.

° OTCYTCTBHC H606XO[[I/IMOCTI/I AIMHUHHUCTPHUPO-
BaHUA pa60q1/1x MCECT,
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*  JErkocTh OOCTY)XMBAaHUS W OKCIUTyaTalluu
CUCTEMBI, IIOCKOJIBKY BCE PECYpPCHI COCPENOTOYECHBI B
OJITHOM MECTe.

Henocrarkamu no700HOM apXUTEKTYPBI
SIBJISIFOTCA:
*  (DyHKIMOHMPOBaHUE BCEH CUCTEMBI

MOJTHOCTBIO 3aBUCHUT OT INIABHOTO y3Ia (MeiHppeiima);

*  BCE pPecypchl U MPOrpaMMHBIE CPEZICTBA SIBIISIIOT-
Csl KOJUIEKTMBHBIMHU U HE MOTYT OBbITh M3MEHEHBI 1101 Hy>KHBI
KOHKPETHBIX I10JIb30BATEIICH.

UtoObl M30aBHThCA OT IOCIIEIHEr0 HEAOCTATKa,
B COBPEMEHHBIX UH(POPMAITMOHHBIX CUCTEMAX
MPUMEHSIOTCSI TEXHOJOTMM BHUPTyalu3aluu, Onaromaps
KOTOPBIM CTAHOBUTCSI BO3MOXKHBIM BBIJIEIUTH KaXJI0MY
MOJIb30BATENI0 HEOOXOAMMOE KOJIMYECTBO PECYPCOB U
YCTaHOBHTH TpeOyeMoe MporpaMMHOe 00ecriedeHuE.

Crnenyet 3aMETUTb, YTO NIPU IIOMOILY TEXHOJIOTHH
BUPTYyaJH3allMd MOXHO CO3[aTh MNPAaKTUYECKH JHOOYIO
apXUTEKTYpY, HUCIOJIb3ys IPU 3TOM TOJIBKO PECYPCHI
MeitH}peiima.

[losBnenne wu pa3BuUTHE pacnpeseaéHHbIX
APXUTEKTYP CBA3aHO C MHTEHCHUBHBIM pa3BUTHEM
TEXHUUYECKUX M IPOrpaMMHBIX cpelacTB. B nanHOM
TUIIE apXUTEKTYpbl (YHKIHMOHAJIbHbIE KOMIIOHEHTHI
WH(OPMAIIMOHHOW  CHUCTEMBI  pACHpEACNSIOTCA IO
UMEIOLIMMCS y3J1aM B 3aBUCUMOCTH OT IIOCTaBJIEHHBIX
nesend U 3agad. MOXHO BBIIEIUTH IIECTh OCHOBHBIX
XapaKTepUCTHUK ApXUTEKTYPBI pacnpenenéHHbIX
CHUCTEM:

*  COBMECTHOE MCIOJIb30BAHUE PECYPCOB (Kak
anmnapaTHbIX, TaK U IPOrPaMMHBIX);
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*  OTKPBITOCTb — BO3MOXKHOCTb YBEJIMYCHUS
THUIIOB ¥ KOJIMYECTBA PECYPCOB;

*  MapaJuIeIbHOCTb—BO3MOXKHOCTb BHITIOJTHEHUS
HECKOJIBKMX IPOILECCOB Ha Pa3IMYHBIX Y3JaX CHUCTEMbI
(TIpu 3TOM OHU MOTYT B3aMMOJICHCTBOBATH);

*  MacmTabupyemocTh — BO3MOXHOCTb
N00aBIsATH HOBbIE CBOMCTBA U METO/IbI;

*  OTKa30yCTOHYMBOCTH—CIOCOOHOCTH CHCTEMBI
MOJI/ICP’KUBATh YaCTUYHYIO (YHKIMOHAJIBHOCTh 32 CUET
BO3MOXXHOCTH TyOnupoBaHHUsa WH(GOpPMALIMH, arnapaTHON
U IIPOrPaMMHOM COCTaBJISIOLLIEH.

K HemocTaTrkam pacnpenenéHHbIX CUCTEM CIIEAYET
OTHECTH:

*  CTPYKTypHas CIIOXXHOCTb;

*  CIOXHO OOECHEYHMTh JIOCTATOYHBIH YpPOBEHBb
0€30I1aCHOCTH;

*  HaympaBJeHHE cCHCTeMOH Tpebyercs OobIIoe
KOJINYECTBO yCHUIINA;

*  HempejacKasyemas peaklys Ha U3MEHEHHS.

Bce w3 HuX cCBA3aHBl B TEPBYIO oOuepelb
co CIIOXKHOHU CTPYKTYpOH, Pa3HOIIAHOBBIM
000pyI0BaHUEM H CIIO)KHOM CHCTEMOM pacrpeeaeHus
npaB jnocryna. HeoOxoaumMo yuuThIBaTh BCE M3 HUX,
nHavye pa3zpaboTaHHas MH(OPMALMOHHAS CUCTEMa He
CMOXET (YHKIIMOHUPOBATh B paMKax OXHAAEMBbIX
napaMeTpoB.

CyuiecTByIOT CIIEYIOLINE BUBI PaCIpeaeIEHHbBIX
apXHUTEKTYP:

*  apxuTeKTypa «(aii-cepep»;

*  apXUTEKTypa «KIHEHT-CEpBEP»;

*  apxutekrypa Web-npuioxeHuii.
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®daii1-cepBepHas apXUTEKTypa I0ApPa3yMeBacT
HaJIM4ue BBIJCIICHHOIO CETEBOI0 pecypca I XpaHEHUs
naHHbIX. Takoil pecypc Ha3biBaeTcs «(ailloBBIM cepBe-
pom». Ilpu Takoil apxuTekType Bce (DyHKIMOHAIbHBIC
KOMIIOHEHTBI CUCTEMBI PACIIOJIOXKEHBI HA I10JIb30BATEIIb-
CKOM KOMIIBIOTEPE, KOTOPBIA HA3BIBAETCS «KIUEHTOM», a
CaMH JJaHHBIE HAXOJATCS Ha cepBepe.

Takass opranu3anus CUCTEMbI UMEET CIEAYIOIINE
JIOCTOMHCTBA:

*  MHOTONOJb30BAaTEIbCKUI PEXUM DPAOOTHI C
JAaHHBIMU, XPaHSIIUMUCS HA CEPBEPE;

*  LEHTPAJIM30BAaHHOE YIIPABICHUE IIpaBaMHU
JOCTyNa K OOIIUM JaHHBIM;

*  Majas CTOUMOCTh pa3paboTKH;

*  BBICOKasi CKOPOCTb Pa3pabOTKH.

Henocrarku ¢aiin-cepBepHOil apXUTEKTYpHI:

*  MOCIENOBATENbHBIN JOCTYII K OOIUM JaHHBIM
U OTCYTCTBHE I'apaHTUU UX LIEIOCTHOCTH;

*  IPOU3BOJUTEIBHOCTH (3aBHCUT OT IPOM3BO-
JUTEIBHOCTH CETH, KJIMEHTA U CEPBEPA);

Knaccudeckoe mpencraBienue Qaiin-cepBepHOi
apXUTEKTYpBbI IPEICTaBICHO Ha puc.ll.

ApPXHTEKTYpa «KJIMEeHT-CepBep» NPECTaBIIET CO-
00ii ceTeByr0 HHPPACTPYKTYPY, B KOTOPOI CEPBEPHI SIBISTIOTCS
MOCTABIMKAMH ONPENETEHHBIX CEPBUCOB (YCIYT), a KIUEHT-
CKHE KOMIBIOTEPHI BBICTYTIAIOT UX TOTPEOUTEIISIMU.

Knaccruyeckoe npencraBieHue KIMEHT-CEPBEPHOU
ApPXUTEKTYpBl IOAPAa3yMEBACT HAJIWYUE B CETU CepBepa
U HECKOJIBKMX IIOIKIIOYEHHBIX K HEMY KIMEHTOB. B
TaKMX CHCTEMax CepBep, B OCHOBHOM, HIPAeT poJib
MOCTAaBIIMKA YCIYI MO MCIOJIb30BaHUIO 0a3bl JaHHBIX.

86



Apxumexmypa uH@OPMAYUOHHBIX CUCTHEM

Kmient 1 Kmienr2  Kimient

3 @aitn-cepsep

Pucynox 11 - Ilpencrapnenue daiia-cepBepHON apXUTEKTYPBI

Ota apXWUTEKTypHas MOJENb Ha3bIBA€TCS JBYX3BEHHOM
WK JByXypOBHEBOH (two-tier architecture). JIByx3BeHHas
apXUTEKTypa Npe/cTaBIeHa Ha puc.12.

Kmenr 1 Kmear2 Kmenr3 Cepsep BJ

Pucynox 12 - JIByx3BeHHas! KIIMEHT-CEPBEPHAS apXUTEKTypa

[IpenmyniecTBa 1aHHOW apXUTEKTYPBI:
* MOJJEp)KKAa MHOTIOIOJb30BAaTEIbCKON pa-

0OTHI;
*  TapaHTHA UEIOCTHOCTH JaHHBIX;

*  HaJM4YMe MEXaHW3MOB YIIpaBJICHHE MpaBaMu
JOCTyIIa K pecypcaM cepBepa;
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*  BO3MOXHOCTb  pacmpeneieHus  (QyHKUMH
MEXKY Y3JIaMH CETH.

Henocrarku:

*  BBIXOI M3 CTpPOsS CEpBEpPa MOXKET IOBJICYb
HepaboTOCIOCOOHOCTh BCEH CUCTEMBI;

*  TpelyeTcs BBICOKHH YPOBEHb TEXHHUYECKOTO
IIEpCOHAJIA;

*  BBICOKAasi CTOMMOCTb 000PYIOBaHHS.

[Ipu yBenndeHUU MacmITaOOB CHUCTEMBI MOXKET
moTpebdoBaThCSI 3aMeHa amnmapaTHOM 4acTu cepBepa U
KJIMEHTCKUX MamuH. OgHaKo, IpU YBEIUUYECHUU YHUCIa
M0JIb30BaTeNIel BO3HUKAET HEOOXOIMMOCTh CHHXPO-
HU3ALHUH BEPCHIl OOJIBIIOTO KOJIMYECTBA MPHUIOKEHUM.
Jlist perieHust 3Toi mpo0aeMbl UCIIOJIb3YIOT MHOTO3BEH-
Hble apXUTEKTYpHl (Tpu u Oojee ypoBHeil). HacTp 00-
HUX NPUIIOKEHUN IIEPEHOCUTCS HA CIELUAIBHO BbIIC-
JICHHBIN CepBep, TEM CaMbIM CHIDKAIOTCS TPEOOBaHHS K
MPOU3BOJUTEIBHOCTH KIMEHTCKUX MaluH. KiiueHntsl ¢
HU3KOW BBIYMCIUTEIbHOW MOIIIHOCTHIO HA3bIBAKOT «TOH-
KUMH KJIMEHTaMH», a C BBICOKOW MPOU3BOAUTEIBHOC-
TbIO — «TOJICTBIMU KJuMeHTaMu». [Ipy MHOro3BeHHOU
APXUTEKTYpPE C BBLAECICHHBIM CEPBEPOM MPUI0KEHUN
CyLIECTBYET BO3MOKHOCTb MCIIOJIB30BaHUS IOPTATHUB-
HBIX YCTPOUCTB. MHOTO3BEHHAs apXUTEKTypa II0Ka3aHa
Ha puc.13.

Hcnonp3oBaHue TaKOro THUIIA aAPXUTEKTYpPhI
00yCIIOBIICHO BBICOKMMHU TPEOOBAHUSMU MPHUIOKEHUS
K pecypcaM. B TakoM cilydyae CylmeCTBYET BBIHECTH
€ro Ha OTJEJbHBIM CEPBEP M, TEM CaMbIM, IIOHU3UTh
TpeOOBaHMS K  HPOM3BOAUTENBHOCTH  Pabouymx
CTAaHUHMH.
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" Al
Tonkuii KoMMyHHKATOP
KJIHEHT IInanmer o

"Toxcterit" "Tometeni” "TomcThril"
Kmmerr 1 Kmmenr 2 Kmenr 3

NP0 KeHTH

Pucynox 13 - MHOTO3BeHHAs KIIMEHT-CEpBEPHAs apXUTEKTypa

I'pamoTHBIE TOAOOP XapakTEpUCTHK CcepBepa
MIPUIIO’KEHUH, cepBepa 6a3 JaHHBIX U KIIMEHTCKUX pabounx
CTaHIIM MO3BOJIUT CO3aTh HH(POPMAIIMOHHYIO CUCTEMY C
MIPUEMJIEMOI CTOMMOCTBIO BIIAJCHHUS.

Crnenyer 3aMeTUTh, YTO paclpefesieHue (QyHKIH-
OHAJIbHBIX KOMIIOHEHTOB CHCTEMbI MpPHU HCIOJIB30BAHUU
KITUEHT-CEPBEPHON apXUTEKTypbl MOXKET IMPOU3BOIUTHCA
HECKOJILKUMH criocobamu (puc.14).

Apxurektypa Web-npuiiokeHuil nim apxXuTeK-
Typa Web-cepBUCOB TMOApa3yMeBaeT IMpeloCTaBICHNE
HEKOTOPOTO CepBHCa, TOCTYIHOTO B ceTH Internet, uepes
CHelHalIbHOE MPUIIOKEHHUE.

OCHOBOI [15 TPEJOCTABIEHNUS TAKUX YCIIYT CITy>KaT
OTKpBIThIE cCTaHAapThI U TpoTokoibl SOAP, UDDIu WSDL.
SOAP (Simple Object Access Protocol) onpenensier popmar
3arpocoB Kk Web-cepBucam. J[aHHbIE MEXITy KIMEHTOM U
cepBucom Tmiepenatorcsi B SOAP-konBeprax (envelops).
WSDL (Web Service Description Language) cimyxur pis
omucanus uHTEpdeiica mpeaocrasisieMoro ceppuca. [lepen
pa3BEPTHIBAHNEM WeEb-TIPUIIOKEHUST TPEOYeTCsI COCTaBUTH
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—
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—
Pacnipenensaroe Vnanéuaoe Pacnpen enéerioe Vnanéareie Pacnpen enéirmie
TIPEACTAE IEHIE TIPEA CTABIEHIE TIPHITOEEHIE DaHHBLE I EHHEIE

Pucynok 14 - Ilpumeps! pactipeneneHus
(DYHKIIMOHAITLHBIX KOMIIOHEHTOB CHCTEMBI

€ro OIHMCaHHe, yKa3aTb aJipec, CIMCOK MOAJIEPKUBAEMBIX
MIPOTOKOJIOB, TEpeYeHb AOMYCTHUMBIX OMNepaluii, a Tak
xe ¢opmarel 3anpocoB u orBetoB. UDDI (Universal
Description, Discovery and Integration) mnpencrabnsieT
coboit mporokon novcka Web-cepBucoB B cetu Internet.
[Touck ocymecTBasieTCsT MO MX OMNHMCAHUSM, KOTOpBIE
PacIoNOXKEHbI B CHIEIIUAIbHOM pPeecTpe.

ApXUTEKTypa TaKUX CEPBUCOB CXOXKa MO KOHLIETIIUI
C MHOT'O3BEHHOM KJIMEHT-CEPBEPHOM, OTHAKO, CEpBEPA MPH-
JIOKEHUH 1 0a3 JaHHBIX pacrioyiararoTcs B cetu Internet.
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MOXHO BBIAECIUTH TPU TEXHOIOIMH, KOTOPHIE BO3-
MOXKHO HCIIOJIB30BaTh Ul IIOCTPOCHHUS PACIPENCIEHHON
apxuTeKkTypsl Web-cepBuca:

1. EJB (Enterprise JavaBeans).

2. DCOM (Distributed Component Object
Model).

3. CORBA (The Common Object Request
Broker Architecture).

Uneeir nng cosmauusa EJB Obuio xemanue co-
3[aTh TaKyl0 HHPPACTPYKTYpy, B KOTOPOii ObLIO ObI Jer-
KO 100aBIATh M YAAIATh KOMIIOHEHTHI, IPU 3TOM H3Me-
HAAs (YHKIHMOHAJIbHOCTH cepBepa. EJB mo3Bonser pas-
paboTuMKaM COCTaBJIATH COOCTBEHHBIC NMPUIOKEHUS M3
3apaHee co3faHHbIX Moaynei. IIpu 3ToM BO3MOXKHO HX
M3MEHEHHUE, YTO JeNIaeT Mpolecc pa3paboTKu THOKUM U
ropaszzio 6osnee ObIcTphIM. /laHHAs TEXHOJIOTUS COBMEC-
tuMa ¢ CORBA u Java APIL.

B3aumoneiictBue MeEXAy KIMEHTOB U CEPBEPOM
B JIaHHOM Clly4ae IpPEJCTaBIISIETCS KaK B3aMMOAECHCTBHE
EJB-o0bekTa, reHepupyeMoro CreunuanbHbIM T'eHepaTo-
poMm, u EJB-koMIoHEHTa, HAMMCAHHOTO Pa3pabOTYHKOM.
IIpu HeoOxoaumocTH BbI3BaTh MeToA1 y EJB-koMImoHeHTa,
HAXOJAILIETOCS Ha CEpPBEPE, BBI3BIBAETCS ONHOUMEHHBIN
Mmeton EJB-00bexTa, pacrnoiioxkeHHOro Ha CTOPOHE KIIU-
€HTa, KOTOPBIN CBSI3bIBACTCS ¢ TpeOyeMOl KOMIIOHEHTON U
BBI3BIBACT HEOOXOAUMBINA METO/I.

Jlocrouncra EJB:

*  IpoCTOE M OBICTPOE CO3IaHUE;

e Java-onmTuMuzanusi;

*  KpoccmaarOpMEHHOCTb;

*  BCTpOEHHAas OE30MaCHOCTb.
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Henocrarku EJB:

*  CIIO)XKHOCTb MHTETPUPOBAHHS c
PUIOKEHUSIMU;

*  IUIOXas MAaCIITa0MPYEMOCTh;

*  HU3Kas NPOU3BOAMTEIHHOCTD;

*  OTCYTCTBHE MEXIYHAPOIHON
CTaHJapTH3AIHH.

DCOM npencraBiseT co0oil pacnpeneiéu-
HYI0O TPOTPaAaMMHYIO apXUTEKTypy OT KOMIIAaHUH
Microsoft. C e€ moMOIIp0 NPOTPaAaMMHBIF KOMIIOHEHT
OJIHOTO KOMIBIOTEpPa MOXKET MepeaaBaTh COOOIEHUS
IpOrpaMMHOMY KOMIIOHEHTY IPYTOro KOMIbIOTEpa,
npuuéM COCIMHEHHE yCTaHABIMBACTCS aBTOMAaTHYEC-
k. Jns HagéxHoW paboThl TpebyeTcs obOecnedyuTh
3aIMIIEHHOE COCAUHEHUE MEXIY CBA3aHHBIMU KOM-
NOHEHTAaMH, a TaK)Xe CO3JaTh CUCTEMY IEpeHanpaB-
JaeHus Tpaduka.

Jocronncrea DCOM:

*  HE3aBHUCUMOCTb OT SI3BIKa;

*  JIMHAMHUYECKOE HaXOXJIEeHUE 0OBEKTOB;

*  MacmTabupyemocCTh;

*  OTKPBITBIA CTaHAAPT;

Henoctatku DCOM:

*  CIIO)KHOCTb peaji3alluu;

*  3aBHCHUMOCTbH OT IIaT()HOPMBI;

*  MOUCK Yepe3 cimyxk0y Active Directory;

*  OTCYTCTBUE HMEHOBAHHS CEPBHCOB 4epe3
URL.

Texnomoruss CORBA  paccmarpuBaeTr Bce
OPWIOKEHUSI B paclpenesi€HHON cucTeMe Kak Habop
00beKTOB. OOBEKTHI MOTYT OJHOBPEMEHHO BBICTYIATh
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B pOJIM KJIMEHTA U CEpPBEpa, BbI3bIBAS METOABI IPYrHX
O00OBEKTOB M OTBeYas HAa MX BbI3OBBHL. I[lpumeHeHHE
JQHHOW TEXHOJIOTUU II03BOJIIET CTPOUTH CHUCTEMBI,
MPEBOCXOASIINE MO CIO0XKHOCTU U THOKOCTH CHCTEMBI C
apXUTEKTYPOU KIMEHT-CEPBEP (KaK IBYXypOBHEBOM, Tak
U TPEXYPOBHEBOM).

Hocronncra CORBA:

*  HE3aBHUCUMOCTbH OT MJIaT(HOPMBI;

*  HE3aBUCUMOCTbH OT S3bIKA;

*  JIMHAMUYECKHUE BBI3OBBI;

*  JMHaMUYeckoe oOHapykeHHe 00bEKTOB;

*  MacimTabupyemocCTh;

*  HMHJyCTpHUaJbHAas MOAAEPIKKA.

Henpocrarkm:

* orcyrcTtBue uMeHoBaHus 1o URL;

*  IIPAKTUYECKU IIOJIHOE OTCYTCTBUE PEATU3ALUN
CORBA-cepBucos;

IIpy rpamMOTHOM MOAXOAE K IOCTPOEHUIO
apXUTEKTYpbl HMHPOPMAIMOHHONH CHUCTEMBI MOXET
noTpeOOBaThCSI HUCIOIb30BaHUE CpPa3y HECKOJIbKUX
U3 pacCMOTpPEHHBbIX TexHojorui. Kaxnad u3 HuX
OyneT peanu30BbIBaTH ONpPEACIEHHBIN (YHKIHOHAI,
KOTOpPBIH MOXET NOTpeboBaTh TaKXKe HECKOJIbKUX
TUIIOB IJIAT(OPMEHHBIX apXUTEKTYp. B onHOM cucteme
MOT'YT paboTaTh HECKOJIbKO (paiii-cepBepoOB, HECKOIBKO
CEepBEpPOB MPUIOKEHUH U HECKOJIBKO CEpBEepoB 0a3
naHHbIX. Takum o00pa3oM MOXHO paclnpenensiTh
Harpy3ky B CHCTEME€ WM TPYINHPOBATh HAOOPHI
CEPBHCOB I10 BBHIMOJIHACMBIM (QYyHKIIUSAM.
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3.8 IlonsiTue U KIaccupuranus
APXUTEKTYPHBIX CTHJIEH

Bonbast yacTe MPOLECCOB MO MPOEKTUPOBAHUIO
MH(OPMAIIMOHHBIX CHUCTEM TOJpa3yMeBaeT HCIOIb30-
BaHME ONBITA PEAU3a[UU TOXOXKHUX MPOEKTOB. CI0XKHO
MPEACTaBUTh CUCTEMY, ISl peaju3aluu KOTOpPOW He-
7351 ObUIO OBl MPUMEHHUTH YK€ TOTOBBIC PEIICHUS WU
OTIBIT, MOJIYYSHHBIN MPHU UX CO3JJaHUU. APXUTEKTYPHBIH
CTHJIb MOXKHO OXapaKTepHU30BaTh KaK CXOACTBO B IIOJXO-
Jax K peaJn3aluy MOCTaBICHHBIX 3a7a4, 00yClIOBICH-
Hoe ombiToM. OH ompenenseT nepedeHb KOMIOHEHTOB
CUCTEMBbI, CLIOCOOBI M YCIIOBUSA MX B3auMoneicTBus. K
CO’KaJICHUIO, BOTIPEKH MHOXECTBY MOTMBITOK, HE CyIIEC-
TBYET CTaHAAPTHBIX SI3bIKOB ONMHMCAHUS APXUTEKTYP.

ApPXUTEKTYpHBIE CTHJIM MOAPA3ACIISIOTCS HA MAThH
rpynn (puc.15.):

1. Tloroku nanueix (Data Flow Systems).

2. BwmoB c¢ Boseparom (Call-and-Return
Systems).

3. HesaBucumbie xommonentsl (Independent
Component Systems).

4. IlenrpanuzoBanubie aannbie (Data-Centric
Systems).

5.  Bupryansnsie mammssl (Virtual machines).

CucteMbl TIOTOKOB JIaHHBIX, B CBOIO OUY€pE[b,
TIOZIPA3/ICIISIOTCS HA:

*  CHCTEMHI MAaKETHO-TIOCJICA0BATEIbHOM
obpabotku (Batch Sequential Systems);

*  cuCTeMbl Tumna KoHBeiepsl u punsTpsl (Pipe
and Filter Architecture).
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B cucremax mnakeTrHo-mocienoBaresbHONW 00pa-
OO0TKM pelraeMas 3a/1a4a JISJIUTCS Ha COBOKYIHOCTh IO~
3aJa4, MEXaHU3M pELICHUs KOTOPBIX OylIeT peann30BaH
B OTJEJIbHBIX MPOTPAMMHBIX MOAYJISX, OObEAMHEHHBIX B
JIMHENHYI0 CTPYKTYpy. BbIXOnHbBIE TaHHBIA ONHOU MOA3a-
Jlauyl SIBJISIFOTCSI BXOAHBIMU JAHHBIMU JUIS IPYTOM.

CTunb «KOHBeHepbl ¥ PUIBTPBD) MOXKET CUUTATHCS
000011IeHHEM TaKEeTHO-MOCIEI0BATEIbHOW  00pabOTKH.
Ero crpykrypa cCOCTOUT U3 MHOXKECTBA MOAYJIEH, KaXKIbIN
13 KOTOPBIX BBIMOJIHAET OJUH WA HECKOJIBKO IIPOLIECCOB.
Pesynbrarel  BBINIOJHEHHS OJHOIO IIpoLleCcCa MOTYT
IIepe1aBaThCsl KaK OJTHOMY, TaK M HECKOJIBKUM MOIYJISIM,
npuyéM  pasNUUHbIMU  criocoOamu. Takue cUCTeMbI
peanu3yloT IPUHLUII KOHBEHEpa, B KOTOPOM MOLYT
MIPUCYTCTBOBATH OOpAaTHBIE CBSI3U.

XOpoIKM IPUMEPOM TAKOTO ITOAXO0AA MOXKET CIIy-
KUTh KOMIIWIATOP, KOTOPBIHA MOCJIE0BATENBHO BINOIHS-
eT JICKCMYSCKUN aHalln3, CEMaHTUYSCKUN aHaju3, OITH-
MH3ALUIO U TEHEPALMIO KOJA.

Cuctembl, (QYHKIMOHUPYIOIIUE MPU IOMOIIU
BbI3OBOB € BO3BpaTaMM SBIISIIOTCSI CHHXPOHHBIMU
IIPOrPaMMHBIMM ~ apXUTEKTYpaMH, KIMEHTCKas 4acThb
KOTOPBIX TMPHOCTAHABIMBACT (PYHKIMOHUPOBAHHE Ha
BpeMsi OOCITYKHBaHHsI COOCTBEHHOTO 3alpoca CEPBEPOM.
Takue apxXUTEKTypsl MOTYT BKIIOYATh IIPOU3BOJIBHOE
KOJIMYECTBO  ypOBHEH  BiokeHHOCTH.  CylecTByer
HECKOJIBKO THUIIOB MOJJOOHOTO POa CUCTEM:

* mporpamma-conporpamma (Main Programm
and Subroutines);

*  00BEKTHO-OPUEHTUPOBAHHBIC CUCTEMBI
(Object-Oriented Systems);
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»  kiueHrt-cepBepHbie cuctembl (Client-Server
Systems);

*  HEepapXU4eCKHe MHOTOYpPOBHEBBIE CHCTEMBI
(Hierarchically Layered Systems).

Ctunp  «OporpaMMa-conporpaMmay — SIBJIsIeTCs
peanu3anyen Haed CTPYKTYpPHOIO INPOrpPaMMMPOBAHUS
U TOAPA3yMEBACT HalW4YUe IJIABHOM YIIPaBIAIOLIEH
IporpaMMbl (KOHTpOJIEpPA), OTBEYAIOLIEW 3a IpoLecc
(YHKIMOHUPOBAaHUS, M  MHOXECTBA  CONpPOrpam,
pean3yromux  (QyHKIHOHAIBHOCTh. Pa3HOBHIHOCTBIO
JAHHOTO TIOAXO/la CYMTAETCS apXUTEKTypa «BEAYIIMM-
BeroMblit» (Master-Slave  Architecture), B KoTopoii
OCHOBHasi IporpamMma M COINpOrpamMMmbl  paboOTaroT
OJTHOBpeMeHHO (TmapasuienbHo). KoHTposiep BBINONHSET
¢GyHKIMU JaucneTyepa mpolecca, B TO BpeMs, Kak
COIIPOrpaMMbl  BBITIOJHSIOT 3aJaHHs, MO 3aBEPIICHUH
KOTOPBIX 3aIlPAIIBAIOT y HETO HOBBIE.

OOBEKTHO-OPUEHTUPOBAHHBIEC CUCTEMBI SIBIISIOTCS
YAaCTHBIM CIIy4aeéM CHCTEM «IIPOrpaMMa-Colporpamman.
OOmenne Mexay OObEKTaMH, BKJIIOYAIOIMMU (MHKAI-
CYJUpPYIOIIMMH) B ceOsl KO U JaHHbIE, OCYLIECTBISACTCS
100 ¢ TOMOIUIBIO BEI30BOB MPOLEAYP, TMOO0 MPHU MOMOIIN
coobmenuii. Crnenyer 3aMeTUTh, YTO BBI3BIBAIOIINUNA 00b-
eKT JOJDKEH 3HaTh, T HAXOIUTCS BBI3BIBAEMBIH, KpOMe
TOTO, eMy HEOOXOIMMO 3HaTh Habop HMHTEpdeiicoB, Ko-
TOpBIE OH MOXET HCIIOJIb30BaTh. B pe3ynbraTe MHKamcy-
JSIMU CKPBIBAIOTCS IaHHBIE O pean3aluu KaKoro-amoo
00beKTa, B pE3ylbTare 4Yero CTaHOBHUTCS BO3MOXKHBIM
BHOCHTb B HETr0 M3MEHEHMs 0e3 yBeAOMIIEHHs 00 3TOM
KOHEUYHBIX I0JIb30BATEICH, YTO SBISETCS HEOCHOPHUMBIM
MPEUMYIIECTBOM JIAHHOTO THUIA apXUTEKTypbl. Takke K
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JOCTOMHCTBA MOKHO OTHECTU €CTECTBEHHYIO IOIIEPKKY
pacrapauieIMBaHus IIPOLECCOB.

KineHT-cepBepHble CUCTEMBI TaKXKE MOXHO CUU-
TaThb YaCTHBIM CIIyd4aeM CTHJIS «IIPOrpaMMa-coIlporpam-
May, C TOM JIMIIb PA3HULIEH, YTO KOHTPOJLIEP U COIPOrpaM-
MBI MOT'YT PacIlOIaraTbCs Ha Pa3au4HbIX Y3JIaX CETH.

Jlnst KxpynHOMacITaOHbIX CUCTEM NMPUMEHSIOT Ue-
pPapXU4ECKU MHOTOYPOBHEBBIN CTUIIb, B KOTOPOM KaXIbIH
U3 UMEIOIUXCS CJI0EB MOXKHO paccMaTrpuBarh Kak Habop
CEPBHUCOB JUIsl BblLIesexkalero ciosi. CoOTBETCTBEHHO,
BBILIEJICIKALUN CIION SABIIAECTCS KIMEHTOM, a HUKEIEKa-
Ui — cepBepoM. Tako CTUIIb ONpaBAaHHO IPUMEHSET-
Csl JUIsl CO3AAHMS CTEKOB IIPOTOKOJIOB WIIHM OIEpallMOHHBIX
cucreM. IJ1aBHBIM €10 JOCTOMHCTBOM SIBIISIETCS BO3MOXK-
HOCTb BEJICHUS pa3pabOTKU KaxkJI0ro U3 cJI0EB HE3aBUCHU-
MO. CTOUT 3aMETUTh, YTO HE BCE AJITOPUTMBbI MOXKHO pea-
JIM30BaTh BUJIE MHOTOYPOBHEBOU CTPYKTYpBI, I09TOMY €€
IIPUMEHEHHE HE BCETA OIIPABAAHO.

Cuctembl, (QYHKUMOHUPYIOIIME IO MPUHIUILY
HEe3aBHCHMBIX KOMIIOHEHTOB, UCIIOJIB3YIOT
MEXaHU3M HESBHOIO BbI30BA OIIEPAaTOPOB, TO €CThb
B3aMMOJICHCTBYIOIME  OMEparopsl MOryT paloTaTh
HE3aBUCHMO M PACIIONIaraTbCs Ha Pa3HBIX XOCTAX CETH.
Bboiiensror Ba THUNA MOJOOHBIX CUCTEM:

*  CHCTEMBI B3aUMOJCUCTBYIOIIUX IPOLECCOB
(Communicating Sequential Processes);

*  cucTeMsl, ynpasisgemble coobitusamu (Event-
Based Systems).

OCHOBHBIM ~ NPUHLIUNOM  (PYHKIIMOHHUPOBAHUS
CHCTEM B3aMMOJEHCTBHS MPOLIECCOB SBISETCS OOMEH
COOOILICHUSMHU MEXAY HE3aBUCUMBIMH MIPOIIECCAMHU.
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B cucremax, ynpaBiasieMbIX COOBITUSIMH, MPOLIECCHI
3aITyCKAIOTCS TOJILKO B MOMEHT TOSIBIICHHS OTPEAEIEHHOTO
COOBITHSL, OTHAKO TONyYaTellb COOOMICHUSI O COOBITUH MO-
KET He 3HaTh 00 OTIpaBHUTEINE, a OTIPABHUTEb — O TOTyYa-
tene. [loxoxue npuHIMIBI (PYHKIMOHUPOBAHUS Y CHCTEM C
NPEPBHIBAHUSIMH.

[Tpu Hanuuuu B cucteMe OOIIENOCTYITHOTO IIEHT-
PaATM30BAaHHOIO XpaHWIUINA MH(OpMALUH, €€ OTHOCAT K
CTUJIIO HeHTPAJIM30BAHHBIX JaHHBIX (peno3utopus). [Ipu
UCTIONIb30BAaHUH JTAHHOTO IOXO0/1a JaHHBIC BBOSTCS B CHUC-
TeMbl OJHOKPATHO M MPH HEOOXOAMMOCTH JOMOJHSIOTCS.
310 obecneynBaeT OOIIMI JOCTYI HECKOIBKUX MPHIIOXKE-
HUM K JAHHBIM, BO3MO)KHOCTh OOMEHA JaHHBIMH, HCKITI0Ya-
eT 1yOnMpoBaHKe U ynpouiaer Macurabuposanue. Cyrec-
TBYET JIBE Pa3HOBUIHOCTH MOJAOOHBIX CUCTEM:

*  CHCTEMBbI, OCHOBAaHHBIC Ha UCIIOJIb30BAaHMH LICHT-
pamzoBaHHOM 0a3bl TaHHBIX (Database Systems) — variie Bce-
IO MO/IPa3yMEBAIOT HAJIMYME PEJIAIMOHHON 0a3bl TAHHBIX;

*  CHCTEMbI, HCIIOJIb3YIOLINE TPUHIIUI KIACCHON
nocku (Blackboard Systems).

CucreMsbl, MOCTPOEHHbIE MO IMPUHLMUITY KIACCHOU
JIOCKH, XapaKTEepU3yIOTCsl HaJIW4ueM OOIIel paszensieMoin
naMATH (6a3bl TAaHHBIX), XPaHSAIIEH pe3yabTaThl BHIOIHSIE-
MBIX IIPOLECCAaMU AEUCTBHI. B Takux cucTremax CyIiecTByeT
BO3MO)KHOCTH OIOBEILICHUS 3aMHTEPECOBAHHBIX MTPOLIECCOB
00 U3MEHEHUSX B TpeOyeMoil UM MH(POPMALIIH.

BuprtyanbHbie MAaIIUHBI NPEACTaBISIOT
coOOi crmenuanbHbe SMYIATOPBL, O00ECIEYHBAIOLINE
MIPOrpaMMHBIN HHTEp(dENC OTIIMYHBIA OT UCIIOIB3YEMOTO.
BupryanpHble MammMHBl MOTYT HamnpsMylo paboTarh C
annapaTtHod IUIaTGOPMOI MM SBIATHCS HAJACTPOHKaMH
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OIEPALIMOHHOU CHUCTEMBI. IIpu paccMOTpeHuu
WH(DOPMAITMOHHONH CHCTEMBl B BHUAE MHOTOCIOWHOM
CTPYKTYphl, BHUpTyaJbHas MallMHa OyneT SBIATHCA
BEPXHUM CJIOE€M, O0ECIeUMBAIONINN B3aUMOJCHCTBUE C
M0JIb30BATENILCKUMHU MPHIIOKECHUSMHU.

* uHrepnperarops! (Interpreters);

* cHUCTeMBbl, OCHOBaHHbIe Ha mpaBmiax (Rule-
Based Systems).

WuTepniperaropbl IpeIHa3HAYCHBI ISt
obecriedeHuss pabOTOCIIOCOOHOCTH PA3JIIMYHOTO  poja
porpamMM, H3Ha4ajJbHO CO3JAHHBIX JUISL Pa3IHUYHBIX
wiarpopm. Hampumep, 3amyck u omiaaka Linux-
npuioxenuit B cpene Windows.

Cucremsl, OCHOBaHHBIE Ha paBUIIAX,
NPEICTABIAIOT BCE JaHHBIE W JIOTMKY B BHAe HaOopa
CHEeLMAIM3UPOBAHHBIX NpaBWil. B Takux cucremax s
KaXI0i 3amaun cyuiecTByeT Habop ¢(akroB u Habop
npaBui. s pemeHus 3agadu K (akTam MPUMEHSIOTCS
IpaBujIa JI0 TE€X IOp, MOKa He OyJeT MOJy4YeH pe3yJbTar.
[Ipumepom Takux cuctem MoxeT sBisiTbest CLIPS.

LlesecooO0pa3HOCTh HCIIONB30BAHUS  PA3IMYHBIX
apXUTEKTYPHBIX CTHJICH MpHUBeaeHa B Tabnuie 2.

Tabnuma 2.

IlenecooOpa3HOCTh NPUMEHEHUSs CTHJICH

Ha3Banue esecoobpa3nocTh
CTHIIA NpuMeHeHust

Penraemyto 3a1a1y MOXXHO pazze-
ITakerHo- JUTh HAa TIOA3a/1a4H, UCTIONB3YIO-
MOCJIEA0BATEIbHBIN M€ eIMHCTBEHHYIO OTIEPAITHIO
BBOJ1a-BBIBO/IA.
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Kongelieps! u

Hpouecc peuieHus 3a4a4u MOKHO
npeacTaBuThb B BUJAC TOCIICA0BA-
TCJIIBHOCTHU MOBTOPAIOMINXCS OIIC-

GuIBTpPHI o
pauuit HaJl He3aBUCUMBIMU OJHO-
TUIHBIMHA JaHHBIMU.
DukcupoBaHHBIN HOPSIIOK OIepa-
IIporpamma- . p p p
LU, IPOCTaUBaHNE U3-3a OXKUAA-
corporpaMmma
HHSI OTBETOB OT KOMIIOHEHTOB.
Bo03M0OXXHOCTE HCITOJIF30BAaHUSA Me-
OOBEKTHO-
. XaHU3MOB HacJIe/I0BaHusl, pacIioio-
OPUECHTHUPOBAHHBIN

»KeHIE 0OBEKTOB Ha Ppa3HbIX XOCTax.

Kinent-cepBepHsblil

Bo3MoHOCTB ITpeICTaBUTh pe-
H1aeMyIo 3aady B Buae Habopa
3alpoCOB U OTBETOB OT KIMEHTOB K

cepsepy.

Bo3M0OXkHOCTB IpeACTaBUTD 3a/a-
4y, K&K COBOKYIIHOCTb CIIOEB C OIl-
penenéHubMu HHTEpdelicamu, He-

Uepapxuueckuit
. 00XOJMMOCTh B Pa3IUYHBIX BapH-
MHOTOYPOBHEBBII
aHTax peayu3anuu OU3HeC-JIOTHKH,
MOPTUPYEMOCTH, UCTIOIH30BAHUE
HMMEIOIIUXCSI peaTu3alui.
MexaHu3m B3aUMOACUCTBUS MEXITY
. nporeccamu — 0OMeH coodrie-
BzaumosenicTByomnme ..
HUSIMU, 00BEM JTONTOBPEMEHHBIX
[TPOIIECCHI
LEHTPATN30BaHHBIX JIAHHBIX HE-
0O0JIBLION.
ACUHXPOHHBIN TIPOIECC PYHKITU-
YpasisieMmbie OHHUPOBAHUS CUCTEMBI, BO3MOKHO
COOBITHS TIPEICTaBIICHUE CUCTEMBI B BHJIC

HE3aBUCHUMBIX ITPOLECCCOB.
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Hoctynna CYB/], 3anauu pazaens-
F0TCS1 Ha TIPOM3BOJIUTEIICH U TTOTpe-

LenTpann3oBanHas OuTerne TaHHBIX, O4ePEIHOCTD HC-

0a3a JaHHBIX TIOJTHEHHSI KOMITOHEHTOB OTIPE/IEIIseT-
51 TIOCTIEI0BATEIILHOCTHIO BXOIHBIX
3aIpOCOB.

Boinbioe Koiu4ecTBO KINEHTOB

KnaccHas nocka o
00IIaroIMUXCs MEXTy COOOM.

Heo0xoauMo HUBETUPOBATH CIIC-
WnTepenperarop UKy MIaTdopM, IPeIOCTABUT
CrelU(UUECKYI0 Cpey padoThlI.

Peuienue 3aaun MOXHO TIpe-
CTaBUTH B BHJIe HaOopa MpaBuil U
YCIIOBUI UX IPUMEHEHHS.

OcHOBaHHBIN Ha
MIpaBHIIaX

3.9. ®peiMBOPKH (KapKachl)

TepmuH (peliMBOPK MOYKHO OIPEIETUTH KaK OOIIe-
TIPUHSATBIE APXUTEKTYPHO-CTPYKTYPHBIE PEIICHHUS M TIOIXObI
K MPOEKTUPOBAHIIO. MOXKHO CKa3arh, 4To (PpeiMBOPK TpeI-
CTaBIsieT co00i 00IIIee pelIeHNe CIOKHOM 3a/1a4H.

Knaccudukamuss  (peiiMBOpkoB MMoOKa3aHa Ha
puc.l16.

Undpactpykrypable  dpeiimBopku  (System
Infrastructure Frameworks) ynpormraror mporecc paspa-
00TKM HMH(PACTPYKTYpHBIX 3JIEMEHTOB, HPUMEHSIIOTCS
BHYTPH OpraHM3allu U HE TPOJAIOTCA.

@pelMBOPKH YPOBHS IIPOMEKYTOYHOIO IPOrpam-
MHoro _o6ecnieyenust (Middleware Frameworks) npumens-
I0TCS JUIsl BCTPaMBaHUs MPUJIOKEHNH M KOMITOHEHTOB.
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VpopHs

YspHbIiT anmk VYposeHb TOMeHa
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OpHeHTHPOBAHHBIE
Ha MIPUIIOKEHUS

Cepslil sIHK BenomorarensHbie

ApXUTEKTYPHBIE

Pucynok 16 - Kimaccndukarust hpeiiMBOpKoB

OpeliMBOpPKHU, OPUEHTUPOBAHHbBIC HA TPUIIOKEHHUS,
HCIIONIB3YIOTCS JUISl TTOJIEPKKU CUCTEM, OPUEHTHPOBAH-

HBIX Ha paboTy C KOHEYHBIMU MOJIH30BATEISIMU B KOHKPET-
HOM IIpeIMETHON 001acTH.

B coorBerctBum co cranmaprom ISO/IEC
42010 apXWTEKTYpHBIN (GPEHMBOPK OINpPEACNIeTCS Kak
«COBOKYMHOCTh COINIAIICHUH, NPUHLUHUIIOB W MPAKTUK,
WCIIONIb3YEMbIX ISl ONMUCAHUS apXUTEKTyp U MPHUHSATHIX
MIPUMEHHUTEIHLHO K HEKOTOPOMY MPEIMETHOMY JAOMEHY U
(wH) B COOOIIECTBE CIMEIHAIMCTOB (3aMHTEPECOBAHHBIX
JUI)». APXUTEKTYpHBIH (PpelMBOpPK BKIIIOYAET B ceOs
ONHCAaHNE 3aMHTEPECOBAHHBIX JIUI], TUIOBBIE MPOOIEMBI
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MPEIMETHON 001aCTH, apXUTEKTYPHbIE TOUYKH 3PEHUS U
METO/Ibl UX UHTETPaLUu.

@peiiMBOPKH, UCHOIB3yeMblE IO MPUHIMITY OeIoro
simka (Architecture-driveng framework), mprMEHSFOT METOBI
HACJIEIOBAHUSI M TMHAMUYECKOTO CBS3BIBAHHS TS (JOPMHPOBA-
HHsI OCHOBHBIX AJIEMEHTOB MpUIIOkeHwsl. Takue (hpeiiMBOpKU
OTPEICNISFOTCS Yepe3 uHTepdeiichl 00BEKTOB, TOOABIIEMBIX B
cuctemy. J{yist paboThl ¢ HUMU HEOOXOIMMa OAPOOHAsT HH(OP-
MaIs O KJIaccax, pacIMpeHre KOTOPbIX HEOOXOIMMO.

@peitMBOpKH, (DYHKIIMOHUPYIOIUE IO MPHUHIMILY
YEPHOTO AIIMKA, TAKXKE HA3bIBAIOT (PpEHMBOPKAMH, YIIPaB-
AeMbIMUA JTaHHBIMH. OCHOBHBIMH MeEXaHH3MaMu (popMu-
POBaHUS IPUIOKEHHUH, B JAHHOM CITy4yae, BHICTYIIAIOT KOM-
TIO3UIIMS M TApaMeTpU3alys, MPU 3TOM (YHKIMOHATIBHOCTb
obecnieunBaeTcss J100aBIEHUEM JOMOMHUTEIbHBIX KOMIIO-
HeHToB. Cleyer OTMETHUTbh, YTO IMPOLIECC MCIOIB30BaHUS
(hpeltMBOPKOB, PabOTAIOIIMX TI0 MPUHIIUITY YEPHOTO SIIUKA
npotie, 4eM padoTaOMIKX O MPUHLIUITY OEJI0ro SIIHKa, Ofi-
HAKO MX pa3paboTKa CIOKHEE.

Ha npakTuke mpUMEHSIOT HMOAXOJ CEPOro siiuKa
(grey box), sBistromuiicst koOMOMHALMEH 000MX TOAXO/IOB.

@peiiMBOpKH ypoBHs mpuiokeHuit (application
frameworks) npenoctaBnsOT (QyHKIMOHAI MO peanu3a-
1uu TUNOBbIX npunokenuit (GUI, 6a3bl JaHHBIX U T.1).

OpeliMBOpPKHU YPOBHSA JIIOMEHa (Domain
Frameworks) mpuMeHstoTCS 7St CO3aHMsI TPHIIOKEHUH B
onpenenéHHoN npeaMeTHON obmactu. Ux knaccudukanus
IpescTaBieHa Ha puc.17.

Msrkue ¢bpelimBOopKH [10APa3yMEBaIOT
BO3MOXHOCTb COOCTBEHHOW HACTPONKHM Ui pEIIeHUs
KOHKPETHOM 3a7a4i, B TO BPEMsI KaK KECTKUE — HET.
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Bcnomorarenbsbie bpeiiMBOpKH (Support
Frameworks) mnpumeHstorcs [Uis pelIeHUs YacTHBIX
3a1au.

B Mupe cymecTtByeT OrpoMHOE KOJIMYECTBO
pa3nuuHbIX QpeiiMBOpKOB. B KauecTBe MpUMEPOB MOXKHO
BBIJICIUTH TISITh HanOoJee U3BECTHBIX:

1. ®peiiMBopk 3axmaHa.

2. TOGAF.
3. DoDAF.
4. FEA.

5. GQGartner.

@peliMBOpK 3axMaHa SBISETCS OAHUM U3 CaMbIX
CTapbIX ApXUTEKTYPHBIX (peiiMBopkoB. OH ObUT cO31aH
corpyaaukoM komnanuu IBM [[xonom 3axmanom (John
Zachman). 3axMaH 3aJI0KUII B OCHOBY CBOETO (ppeiiMBOp-
Ka KJIacCU(UKAIHUIO (TAKCOHOMHIO) apTe(aKTOB CUCTEMBI.
Cpean HUX MOYKHO BBIJICTUTH IaHHbIE, PYHKIIMOHAIBHOCTH,
MOJIENH, CIeU(UKAIIY U IOKYMEHTHI. B pesynsrare, MOX-
HO CYMTaTh 3TOT (pEeHMBOPK OHTOJIOTHEH BEPXHEr0 ypOB-
H$l, OTIMCBHIBAIOIIECH KOHKPETHYIO cucteMy (Tabmuial).

JIst TOCTPOEHUsI TAKCOHOMHMM 3aXMaHOM TIpeJyIo-
’KEHO OTBETUTbH Ha IIECTh BOIIPOCOB O (PYHKIIMOHUPOBAHUHT
OpraHM3alliM: YTo, KaK, I7e, KTO, ouemy. JlaHHbie Bompo-
CBI OTHOCSTCS K CJIIYIOIIUM aCleKTaM CHCTEMBI:

*  HCIOJIb3yeMbIe JaHHbIE (4TO?);

*  mporecchl U QyHKIMU (Kak?);

*  MecTa BBINOJHEHUS npoueccoB (rae?);

*  OpraHu3aluy U NepcoHaINH (KT0?);

s ympasisitolre coobTus (koraa?);

*  LEJIM U OTPAaHUYEHHUS], ONIPEEIISIONINE paboTy
CUCTEMBI (1ouemy?).
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OTBeyars Ha 3TH BOIIPOCH HEOOXOAUMO C pa3Iny-
HOM CTeneHbo JeTanu3anui. OnucaHo mecTb YPOBHEH:

I. ypoBeHb KOHTEKCTa;
YpOBEHb OM3HEC-OMUCAHUM;
CUCTEMHBIN YPOBEHB;
TEXHOJIOTHYECKUI YPOBEHb;
TEXHUYECKHUI YPOBEHB;
YPOBEHb PEAJILHON CUCTEMBI.

HpI/IMCHI/ITeHLHO K K&KJJOMY YPOBHIO JIeTaIu3au1
CYIIECTBYET CBOE 3auHTepecoBanHoe nuIlo (stakeholders),
TO €CTh TOYKA 3PEHHUS:

1. aHanuTuku (YpOBEHb KOHTEKCTA);

2.  TON-MEHEeIKephl (YpoBeHb ousHec-
OIMHMCAHUN);

3. apXuTeKTOphI (CUCTEMHBIH YPOBEHD);

4. pa3paboTYuKH (TEXHOJOTUYECKUN YPOBEHbD);

5. aaIMHHHCTPATOPHI (TEXHUYECKUN YPOBEHB);

6. monp30Baresu (YpOBEHb PealbHOW CHCTEMBI).

Ilo  pesympraram  HpoOAEIaHHBIX  JIEHUCTBUM
c(OopMHPOBBIBAETCSA MaTpHLia pazMepoM 6 Ha 6, B Kaxk 101
sgyeiike KOTOpOM pacmonaraiorcs —apredaxtsl. s
3aI10JIHEHUS STYEEK BBEICHBI CIEAYIOLIUE MIpaBua:

1. KomoHKkd MOXHO MCHSATH MECTaMH, HO HEIIb3S
JIOOABIISITH 1 yIIATISITh.

2. Kaxmoi KOJIOHKE COOTBETCTBYET COOCTBEHHAS
MOJIENb.

3. Kaxnmags wu3 Mopenei, COOTBETCTBYIOLIUX
CTOJIOIIOB, 1OJKHAsSL OBITh YHUKAJIbHA.

4. Kaxnaplii ypoBeHb (CTpOKa) MpPEICTaBISICT
co0Ol OMUCaHWE CHCTEMBbl C TOYKH 3pPEHHs TPYIIIBI
MoJIb30BaTeNel (MPeaCTaBIsSeT OTACTbHBINA BU).

SRV
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5. Kaxnas u3 gueex yHUKaJIbHA.

6. Kaxnas sueiika conepKUT ONMCaHKUE acleKTa
peaiuzalluil CUCTEMBl B BHJE MOAEIH U TEKCTOBOIO
JOKYMEHTA.

7. 3amonHeHHE SYEEK JOJDKHO MPOM3BOIAUTHCS
MOCIIEIOBATEIbHO CBEPXY BHU3.

IlepBast cTpoKa Marpulbl OMpPENENseT KOHTEKCT BCeX
OCTaJIbHBIX 1 TIPEZICTABIISIET COOOM OOIIMIA B3IIS HA OpraHK3a-
0. Bropast cTpoka onmchIBaeT (pyHKIMOHUPOBAHUE OpraHy-
3a1Mu B OM3HEC-TepMHUHAX. TpeThst CTpOKa OIHCHIBAeT OM3HEC-
TPOIIECChI B TEPMUHAX UH(OPMAIMOHHBIX cHCTeM. YeTBEpras
CTPOKA TIO3BOJISIETCSI PACHIPENIEUTh JAHHBIE M BBITIOTHIEMbIC
HaJl HUIMH OIepalliy 10 KOHKPETHBIM aIlapaTHbIM U IIPOrpaM-
MHBIM TiaropmaM. [IaTast cTpoka OMMCHIBAET KOHKPETHBIE
Moze 00OpYIOBaHMS, CETEBBIE TOMOJIOTHY U TPOrPAMMHBII
koz1. Ilecrast cTpoka OImMCHIBaeT TOTOBYIO CUCTEMY B BUJIE PY-
KOBOJICTB TI0JIB30BaTelIeH, CIIPABOYHbIX 0a3 JAHHBIX H T.1I.

Cronler1 ucronb3yemble JaHHbIE, B COOTBETCTBUU C
YPOBHSMH, COIEPKUT B CBOMX SUYEHKax CIEAYIOLIHE apTe-
(axThl: 1 ypoBEeHb — CIIMCOK OCHOBHBIX CYITHOCTEH; 2 ypo-
BEHb — CEMaHTUYECKast MOZIEIb; 3 YPOBEHb — HOPMAJIN30BaH-
Hasi MOJielIb; 4 YpOBEHb — (PM3UYECKast MOJIEIb TAaHHBIX WITH
uepapxus KJIacCoB; 5 ypOBEHb — OIMCAHNE MOJIEIIH HA S3bIKE
YIIPaBJICHUS JJAHHBIMU; 6 YpOBEHb — (haKTUUECKHe HAOOPbI
JIAHHBIX, CTATUCTHKU U T.1I.

CronGerr mporiecchl U ()YHKIIMU OMUCHIBACT MOPSIOK
JICWCTBUM JUI ACTAM3ALMM TIpoLiecca MepeEXoaa OT MHUCCHU
OpraHU3alMY K OMMCAHUIO KOHKPETHBIX orepatuii: 1 ypoBeHb
— TIEPEYHCIICHHE KITFOYEBBIX OM3HEC-TIPOLIECCOB; 2 YPOBEHb
— ONHMCaHue OU3HEC-TIPOIIECCOB; 3 YPOBEHb — OMMCAHKE OIepa-
LM HAaJT TAaHHBIMH U apXUTEKTYpbI IPUIOKEHUI; 4 ypOBEHD —
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METO/IbI KJIACCOB; 5 YPOBEHB — IIPOrPaMMHBIN KofI; 6 ypOBEHb
— ucnonHsieMble Moxyau. C 4eTBEPTOro YpoBHSI paccMOTpe-
HUE BEIETCS B paMKAX OTAEJIbHBIX [PUIIOKEHUH.

Cronber; mMecta BBIIOJIHEHHUS MPOIECCOB OIpe-
JIeNISieT PacIONIOKEHNE KOMIIOHEHT CHUCTEMBI U CETEBYIO
UHPPACTPYKTYpY: 1 ypOBEHBb — pacroyioKeHHE OCHOBHBIX
00BEKTOB; 2 YPOBEHb — MOJICNIb B3aUMOJCHCTBHS 00bEK-
TOB; 3 — pacnpeie’eHne KOMIIOHEHTOB HH()OPMAIIMOHHOM
CHCTEMBI 10 y3JaM ceTH; 4 ypoBeHb — (hpuznueckas pea-
JAM3alMs Ha anmnapaTHbIX M MPOTrPaMMHBIX IUIaTHOpMax;
5 ypOBEHb — HCTIOJIb3yEeMbIE€ TPOTOKOJIBI U CTIeUU(UKALIIH
KaHaJIOB CBsI3M; 6 — onucanue GyHKIMOHUPOBAHUS CETH.

CronGern; opranu3aly U MEPCOHAIUM OINpeens-
€T YYaCTHUKOB Iporiecca (PyHKIIMOHUPOBaHUS: 1 ypOBEHb
— CIIMCOK IAapTHEPOB, NOAPA3IACICHUIN OPraHU3alUH, BbI-
noJjHseMble (YHKLIUH; 2 YPOBEHb — MOJIHAS OpraHU3aLH-
OHHas Juarpamma (MOTYT HPUCYTCTBOBaTh TpeOOBaHMSA
K MH(pOpPMAIMOHHOW Oe30macHOCTH); 3 ypOBEHb — ydac-
THUKH OM3HEC-TIPOIIECCOB U UX POJiH; 4 ypOBEHb — Tpe-
0OBaHUs K IMOJIb30BATEIBCKUM HHTEpQeicaM; 5 ypoBEeHb
— [paBHJIa JOCTYTa K 00beKTaM; 6 ypoBEeHb — (pU3HUecKas
peayinzanus B KOJe.

Cronbery ympaBisitoliee COOBITHE OIMpEAeseT
BpEMEHHBIE TapaMeTPbl CUCTEMBI U OU3HEC-TIPOIIECCOB:
1 ypoBeHb — CIUCOK 3HAYMMBIX JJISI CHCTEMbI COOBITHIA; 2
ypOBeHb — 0a30BbIi rpaduk padot; 3 ypoBEeHb — MOJIEIH
paboThl ¢ COOBITUAMMU; 4 YPOBEHD — aITOPUTMBI 00pabOT-
KM COOBITHI; 5 ypOBEHb — MPOTrpaMMHas peain3anus; 6
YPOBEHb — UCTOPUS (PYHKIIMOHUPOBAHUS CUCTEMBI.

Cronber 1iesiv ¥ OrpaHUYCHUs] YKa3bIBaeT MOCe-
JIOBaTEIBHOCTD JCUCTBUMN TS TIepexoa OT 3ajad Ou3He-
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ca K TpeOOBaHUSAM [yl DJIEMEHTOB CUCTEMBI: | ypOBEHb
— Ou3Hec-cTpaTerusi; 2 ypoBeHb — JEpeBO Lejei u Ou3s-
HEC-TIJIaH; 3 ypOBEHb — PaBUJIa U OTPAaHUYEHUS [T OU3-
HEC-IIPOLECCOB; 4 ypOBEHb — NPUIIOKEHUS, BKIIOUAEMBbIE
B COCTaB CHUCTEMBI; 5 YPOBEHb — aJITOPUTMBI pabOTHI TPU-
JOKEHUH; 6 ypoBeHb — (pU3HUecKas peanusanus B KoJe.

ITpu nomoum ¢peiiMBopka 3axmMaHa HEJIb3s OIU-
caTh JIMHAMHMKY MOBEACHUS CUCTEMbI (pa3BUTHUE), KPOME
TOrO, B HEM HE CYILIECTBYET MEXaHU3Ma KOHTPOJI 3a W3-
MeHEeHUAMU. JlaHHBIN (peliMBOPK PacIpoCTpOHsETCS Ha
KOMMEPUYECKON OCHOBE.

OpeitmBopk TOGAF (The Open Group Architecture
Framework) mpexacraBnsier coboii HabOp CpeAcTB s
pa3paboTKN apXUTEKTYp pa3Iu4HOro HazHaueHus. C ero
MOMOIIBI0 MH(OPMAIIMOHHAS CUCTEMa OMHUCHIBACTCSA Kak
COBOKYITHOCTb MOJYJIEH.

B pamkax TOGAF naércs ocoGeHHoe omperne-
JICHHE apXUTEKTYphl — «(POpMaIbHOE ONMUCAHUE CUCTE-
MBI, MJIU JCTAJIbHBIM TJIaH CUCTEMBI Ha YPOBHE KOMIIO-
HEHTOB M METOJIOJIOTUU UX peanu3anuuy. OOimenpuHs-
TO€ e ONpEJCIICHUE apXUTEKTYPHl (B COOTBETCTBHH CO
crangaprom ANSI/IEEE 1471-2000) onpenensieTcs Kak
«OINHCAHUE OPraHU3AlMU CUCTEMbl B TEPMHUHAX KOMIIO-
HEHTOB, UX B3aUMOCBSI3eH MEXy cOOOW U C OKpyXkaro-
e cpenoil U MPUHLMIIBI YIpaBlIeHUs UX pa3paboTKoi
U Pa3BUTHEM.

TOGAF cocTouT U3 4eThIpEX apXUTEKTYPHBIX J10-
MEHOB!:

*  Ou3HeCc-apXUTEKTypa (OMHCHIBACT KIIOYEBBIC
OM3HEC-TIPOIIECChl, CTPAaTeTHI0 pa3BUTUS Ou3Heca H
MIPUHIUIIBI YIIPABICHHUSA);
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*  ApPXUTEKTypaypOBHIIPUIOKEHHH (OMHCHIBAET
uHTEepQEich MPUIOKEHUI U CIOCOOBI X MPUMEHEHHUS B
TEpMUHaX OU3HEC-CEePBUCOB);

*  apXUTEKTypa YPOBHS JaHHBIX (Ompenenser
JOTMYECKYI0 W (PU3MUYECKYIO CTPYKTYpy JaHHBIX B
OpraHu3alNN);

*  TEXHOJOTMYeCKas apXUTEKTypa
(ompenenser MPOrpaMMHYIO, anapaTHyl0 U CETEBYIO
UHPPACTPYKTYPBI).

I'maBupiMu  coctaBHbiMU  yacTiMu  TOGAF
SBIISTFOTCSL:

« ADM-meroauka (Architecture Development
Method), ONHUCHIBAIONIAsE ~ Tpouecc  pa3paboTKu
APXUTEKTYPBL;

*  PYKOBOJACTBA M METOJUKH MPOCKTHPOBAHUS
st ADM;

*  (peliMBOPK  apXUTEKTYPHOTO  OIHUCAHUSA
(Architecture Content Framework), sBistronuiics
JeTAIbHO  NPOpPAa0OTAaHHOM  MOJENbIO  PE3yJbTAaTOB
pa3paboTKu;

*  ApPXWTEKTYpHBI KOHTHHYYM OpraHU3aluu
(Enterprise ~ Continuum), B  BHAE  PENO3UTOPHA
ApPXUTEKTYPHBIX apTedaKTOB U PeaTH3aIIHiA;

* osranonnele Moaenu TOGAF (TOGAF
Reference Models):

o TRM (Technical Reference Model) —
TEXHUYECKasl ITAJIOHHAS! MOJIEIIb;

o IlI-RM  (The Integrated Information
Infrastructure Model) — wuHTerpupoBaHHas MoeINb
MH(POPMALMOHHON HHPPACTPYKTYPHI.
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*  (peiiMBOpK,  OMMCBHIBAIOIIUN  CTPYKTYpY
opranuzanuu, e€ rnepcoHai, Tpedyemble pojid U YPOBHH
orBeTcTBeHHOCTH (Architecture Capability Framework).

B coorBercTBUM ¢ MeTonukoit ADM apxutekTyp-
HBIN POLIECC MOXKHO pa3OuTh Ha JeBsTh pa3. ADM npen-
CTaBISIET U3 c€0sl UTEPALIMOHHBIN TPOIIECC TPOUCXOAAITHHA
Ha JByX ypoBHsX. Ha BepxHeM ypoBHE KakJ10i1 UTepaluu
MOBTOPSIOTCS 00IIMe [T K101 u3 (a3 nerctust. Hxk-
HUI YPOBEHb ONMCHIBACT UTEPALIMY BHYTPH KaXJI0M (asbl.
Pemenusi npuHUMarOTCS HAa OCHOBAHMU CYLIECTBYIOLIUX
TpeGoBaHUil OM3HECA U CYLIECTBYIOIIUX PEIICHUMA.

Cxema (a3 TOGAF npencrasnena Ha puc.18.

[IpenBapureabHas
(daza

VnpasieHHe
TpeSoBaH HAMI

Pucynok 18 - Cramun TOGAF
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Onucanue Kaxa0i KOHKPETHOM (ha3bl yKa3aHO B

Tabnuue 4.

Ta6muna 4.

Onucanue pa3z TOGAF

Craaus npouecca

Onucanue

IIpenBapurenbHas
¢aza (Preliminary
Phase)

Onpenenenre cnoco6oB yI-
paBiieHUs, TpaHuUI] pa3padboT-
KH, TIPUHIIAIIOB peaIn3alliy,
YTOYHEHHE MOJEITH OTHOCH-

TEJNbHO CHELU(PUKH.

daza A, pazpaboTka
o01mero mpeacTas-
nenus (Architecture
Vision)

Co3znanue o01ero mpeacTas-
JIeHUs 00 apXUTEKType, OI-
perneyieHne rpaHuI] MPOoeKTa,
YTBEpKICHHE IJIaHa paboT 1
3aJaHuN JUIST UCIIOJIHUTEIEH

daza B, pazpaborka
OM3HEC-apXUTEKTYPBI
(Business

BrisiBnenue npuHIUNOB (QyH-
KIIMOHUPOBAHUS OpraHU3a-
LIUU, IPUHIUIIOB YIIPABICHUS

Architecture)

Architecture) MIPOCKTOM
da3za C, pa3paboTka
MH(pOpMaMOHHOU
(popman Pa3paboTka apXuTeKTyphbl
aApPXUTEKTYPBI .
. JTAHHBIX U MPUIIOKEHUN
(Information Systems
Architecture)
®a3a D, pa3zpaborka
. ITon6op anmapaTHbIX CPEICTB,

TEXHOJIOTMUECKON .

CpeAcCTB ceTeBoi UH(ppa-
apXUTEKTYpPBbI

CTPYKTYpBbl, MEXaHU3MOB HX
(Technology

B3aHMMOJCHCTBUSA
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Peanuzanus pazpaboranHon
aApXUTEKTYPHI (KyMHUTh FOTO-
BOE pEeLICHHE UJIH ClIeNaTh

®a3a E, Bo3MOKHOCTH
u pemrenns (Opportu-
nities and Solutions)

CaMUM)
®daza F,
TUTAHUPOBAHHE

. OrneHka pucKoB, aHAJIHU3 JIeTa-

nepexosa K HOBOu N

neit mepexoa
apXUTEKType
(Migration Planning)

da3a G, popmuposa-
HUE CUCTEMBI ynpaB- | MOHUTOPUHT Mpolecca BHE-
JICHUS peanu3aiuei peHus u crienuuKanus Bo3-
(Implementation Gov- | HUKarOLUX MPOOIEM
ernance)

®aza H, ynpasienue
U3MEHEHUEM Hananka npouecca ynpasie-
ApPXUTEKTYPBI HUS U3MEHEHUSIMH pa3pado-
(Architecture Change | TaHHOI apXUTEKTYPBI
Management)

Cnenyer ormerutrb, uto TOGAF wMoxer
UCTONB30BaTbCl  HE  TOJBKO  KAaK  €IMHCTBEHHBIN
(bpeiiMBopk Tipu pa3paboOTKe, HO U B COBOKYITHOCTH C
npyrumu (peiiMBopkaMu. B dacTHOCTH, B HEr0 BXOAMT
CHEUUATBHBIA JOKYMEHT, ONpPEACIISIOMNNA COOTBETCTBHSA
mexay nouatusimu TOGAF u ¢peiimBopkom 3axmana.

@peitmBopk munctepcTBa 060pons! CILIA DoDAF
(Department of Defense Architecture Framework) co-
CTOUT M3 TPEX OCHOBHBIX JIEMEHTOB: Mojenu (models),
BHUJIBI (VIEWS) U TOYKH 3peHus (viewpoints). IToT HabOp
MO3BOJISIETCS OTPAXKATh B3I BCEX 3aWHTEPECOBAHHBIX
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ctopoH. Hecmotpst Ha BoeHHoe Ha3HaueHue, DoDAF sB-
asieTcsi CBOOOTHO pacmpocTpanseMbiM. Ha ero 6a3e Oputn
cthopmupoBansl ppemBopku HATO (NATO Architecture
Framework — NAF), ¢peiimBopk Munucrepcta O60opo-
Hbl BenukoOpurtanuu (Ministry of Defense Architecture
Framework — MODAF) 1 MHOXECTBO JpyTHX.

I'maBHas ocobernHocth DODAF — opueHranms Ha
JIaHHBIC, YTO IIO/IPa3yMEBAET TMOBBIIICHHYIO BaKHOCTb
COXPAHHOCTH JaHHBIX M TIOBTOPHOTO HX MHCIIONB30BAHMSI.
OCHOBHBIM KJIACCOM CHCTEM, KOTOpBIE MPOEKTUPYIOTCS TPH
MOMOLIMA 3TOro (hpeMBOpKa, SIBISIIOTCS CUCTEMBI cOOpa,
XpaHEHHUs! M aHAM3a JIaHHBIX JUIS TIOIICP)KKU TIPUHATUS
petenuit (CIIIP).

DoDAF ompenensier Mmofenu, Kak MaOIOHBI IS
cOopa JaHHBIX U MOAPA3CIAET UX HA KIACCHL:

e  TaOIHUIEL

* rpaduueckue H300paKEHUS CTPYKTYPHBIX
aCIIEKTOB aPXUTEKTYPHOTO PELICHHUS;

*  rpaduueckre M300paKEHUsI MOBEICHUYECKHX
aCIEKTOB apXUTEKTYPHOTO PELICHHUS;

*  0TOOpa)KeHMs, OMPEEISIOINE B3aUMOCBSI3b
MEX]ly TUIIaMU UH(QOPMAIIH;

*  OHTOJIOTHH;

*  KapTUHKU B cBOOOMHOM (hopmare;

*  BpPEMEHHBIE AUArPaMMBbI.

Bunsl onpenenstorcst criocodamMu MpeacTaBIeHUS
JUI  TIOJNb30BaTessl CBsA3aHHOro Habopa naHHbIX. K
BUJIAM MOXKHO OTHECTH JIOKYMEHTBHI, TaOJIHIIbl, rpaduKy,
JarpaMMBl U T.1.

Touku 3peHHs NPEACTaBISIOT coboit
YIOPSI0YCHHOE MHOXKECTBO BHJIOB.
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Bropas Bepcuss DoDAF conepxut BoceMb TOUEK
3peHHUS:

* 00oOmennas (All Viewpoint): MHTErpupyer
BCE TOYKHM 3pEHHs JUISI CO3/1aHUSl apXUTEKTYPHOIO
KOHTEKCTA;

s ompenensooumas HOTEHIIMAJIbHbIE
BosMoxkHocTH  (Capability  Viewpoint):  oOydenue
NepCoHaja, CPOKU MOCTABOK U T.1.;

e  ompenensdoumas JaHHble W HHPOPMAIUIO
(Data and Information Viewpoint): onpenensier crocoobl
MPEJCTABICHNUS U CTPYKTYPBI JaHHBIX;

« onepamuonHas (Operational Viewpoint):
paccMaTpuBaeT CIEHapuM pabOThl M AKTUBHOCTH
CHCTEMBI;

*  IpOEKTHas (Project Viewpoint):
paccMmarpuBaer  TpeOyemble  XapaKTepUCTUKH U
BO3MOXHOCTH CHUCTEMBI;

*  CepBUCHAas (Service Viewpoint):
paccMaTpuBaeT COBOKYITHOCTb CEPBHCOB;

*  YUWTHIBAIOILAA CTaHJapThl (Standards
Viewpoint): paccMaTpuBaeT TEXHUYECKUE CTaHIAPTHI,
OTpaHUYEHUS, METOAUKH, PyKOBOACTBA U T.J.;

*  CHCTEMHas (System Viewpoint):
paccMaTpuBaeT  COBOKYIMHOCTh  B3aWMOICHCTBYIOLIMX
CHCTEM M UX B3aMMOJICHCTBHE.

DoDAF ucnoneiyer mera-mMonenb AaHHbIX (Data
Meta-Model — DM?2), xotopasi sSBISI€TCS OHTOJOTHEH,
COCTaBIIGHHOW W3 ypOBHEH, OTpa)kalolIMX OCOOCHHOCTH
NpeACcTaBIeHus WHGOPMALUU A KOHKPETHBIX TPYII
nosnb3oBareneii. DM2 moxer ObITh pacuipeHa. B Heit
OTIpe/IeJICHbI TPU YPOBHSI:
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1. KonuentyanbHas Moaens qanHbIx (Conceptual
Data Model) — onucbIBaeT apXUTEKTYpy B HETEXHUYECKHUE
TEepMHUHAX.

2. Jlorunueckas moznens nanubix (Logical Data
Model) — pacmupenue KOHLIENTYaTIbHOM MOACIH Ty TEM
no0aBiieHus aTpudyTOB.

3. Crneuudukanus oOMeHa JaHHBIMU Ha ¢H-
3uyeckoM ypoBHe (Physical Exchange Specification) —
CpeAcTBO, obecreurBaoiiee 0OMeH HHPOPMALIUU MEXTY
MOJICTISIMH.

CymectByer BoceMb 0a30BBIX  MPHHIIUIIOB,
PYKOBOJICTBYSICH KOTOPBIMU, MOKHO YCIIEIIIHO MPUMEHSTh
DoDAF [CoBeToB]:

l. ApXuTeKTypHOE OIUCaHUE JOJDKHO OBITh
YETKO OPUEHTUPOBAHO HA IIPOBO3NIAIIEHHBIC LICIIH.

2. ApxutekTypHOe onucaHue JIOJIKHO
OBITH MO BO3MOXXHOCTH HPOCTBHIM U TOHSTHBIM, HO HE
YIPOILIEHHBIM.

3. ApXUTEKTYpHOECOINHCAHUEIOJKHO 00Ieryarh,
a He 3aTPYAHATh [IPOLECC IPUHATHS PEILICHUH.

4. ApXUTEKTYpHOE OIMCAaHHE JOJDKHO OBITh
COCTaBJICHO TakMM 00pa3oM, YTOOBI €ro MOXHO ObLIO
HCIIOJIb30BaTh JUIsl CPAaBHEHUS Pa3/INYHbIX apXUTEKTYP.

5. Ilpu cocraBieHnN apXUTEKTYPHOIO OIIUCAHUS
JOJDKHBI B MAaKCHMAJbHOW CTENEHU HCIOJIb30BaThCA
CTaH/IapTHbBIE TUIIbI IAHHBIX, onpenensembie B DM2.

6. ApXUTEKTypHOE OIMCaHHue JIOJKHO
BBIIOJHATBCS B TEPMHMHAX CaMHMX JAaHHBIX, a HE
WHCTPYMEHTAJIbHBIX CPEJCTB pabOThI C JAHHBIMHU.

7. ApXUTEKTypHbIE€ JaHHbIE JIOJDKHBI OBITbH
OpPraHU30BaHbI B BUJE, YI0OHOM ISl TPYIIIIOBOM paboTHI.
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8. ApXWTEKTypHOE ONHCaHHE JOJDKHO OBITh
MOCTPOEHO TaKUM OOpa3oM, YTOOBI €ro MOXKHO OBLIO
HCIOJIb30BaTh B CETEBOM CpeEE.

DoDAF  npennaznadeH A COCTaBIIEHUSA
ApXUTEKTYPHOTO ONMCAHMsI CUCTeMBl. Pe3ynbrarom ero
npuMeHeHHus OyleT SBIATHCS HAOOp JOKYMEHTOB, a He
nH(POPMALIMOHHAS CHCTEMA.

ApxuTtektypa  (QenepanbHONH  OpraHU3alUU
(Federal Enterprise Architecture - FEA) npusBana
IIPUBECTU MHOXECTBO ar€HTCTB K €EAUHON apXUTEKTYpE.
OpeiimBopk FEA MoxHO cunTarh Haubosiee MOJHOM
METOJIOJIOTHEH M3 Bcex paccmarpuBaemblx. OH
BKJIIOYAeT U MPOpabOTaHHYIO TAKCOHOMHIO (MOJEINb
3axmaHa), U apXUTEKTYypHBIH mnpouecc (ppeiiMBOpk
TOGAF).

FEA Bxiroyaer HaOOp M3 MATH 3TAJIOHHBIX
MOJIEIICH:

*  MoZeab OM3HECA;

*  MOJAENb OOCITYKHBAHUS,

*  MOAEIb KOMIIOHEHTOB;

*  TEXHOJOIMYecKasl MOJEIb;

*  MOJENb JaHHBIX.

ITonnoe onucanue FEA cocrour u3:

*  TOUKHM 3pEHUS, HA APXUTEKTYPHI;

*  OJTAJOHHBIX MOZEJNEH, ONMCBHIBAIOUIMX Pa3INY-
HBIE TOUKH 3pEHUS;

*  Ipoliecca CO3JaHMs ApXUTEKTYPBI;

*  Ipoliecca mepexoja OT CTapoil apXUTEKTYpbl
K HOBOM;

*  TAKCOHOMHUS JJIS KIACCU(PHUKAIIUY aKTHBOB;

*  METOJMKA OLIEHKH YCIEIIHOCTH IIPUMEHEHUS.
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B coorBerctBum ¢ FEA, apxutekTypa COCTOUT U3
CErMEHTOB, IPEACTABIISIONIUX IJIAaBHbIC aCHIEKTHI OM3HEca.
CerMeHThI OBIBAIOT JABYX THIIOB:

*  0a30BbIil — aCHEKT JIEATEIILHOCTU B TPaHUIAX
MOJIMTUKO-aIMMHUCTPAaTUBHOTO  JIEJIEHUs  (310pOBbE
ABnsieTcss 0a30BBIM CErMEHTOM /s  MuHHCTepCTBa
3apaBooxpanenust CIA);

. CIIy’)KEOHBII —  CETMEHT,  SBJISIFOIIMIACS
(byHIaMEHTaIbHBIM, JUIs OOJBIIMHCTBA OpTaHU3aLMHi
(ynpaBieHue — (QUHaHCAMHM  SBJISIETCA  CIIY>KEOHBIM
CErMEHTOM JIJIsl BceX (pe/iepajIbHbIX areHTCTB).

Emé ogHuM THIIOM aKTHUBOB SIBIISIFOTCSI CIIY>KOBI.

Cayxba — »3TO0 4eTko ompeaeneHHas (QYHKUUS B
IPaHUIAX TOJIUTUKO-aJIMUHUCTpaTuBHOrO neneHus. K
IpUMepy, YIpaBieHHe Oe30MacHOCThI0O — 3TO CIyXk0a,

€IMHO00pa3HO PeaTM30BaHHas 110 BCEMY MPEIIPUATHIO.

TpyaHo  pasnuuath  CIOYyKObl  MPEANPUATHA
U CEerMeHThl, OCOOeHHO  chmyxeOHble.  OTIuuus
3aKJIFOYAIOTCS B 00IaCTH JEHCTBUS: CITy>KEOHbIE CETMEHTbI
pacrpocTpaHseTcs TOJNbKO Ha OIHY HOJUTHYECKYIO
OpraHM3aIHIo, a CIY>KOBbI MPENPHUATHS PACIIPOCTPAHACTCS
Ha BCE MPENpHITHE.

I'moGanbHOE OmpeneneHne CerMeHTOB, YIpPOIIaeT
UX  TOBTOPHOE  HCHOJIb30BaHHMe.  Vcmosib3oBaHue
CErMEHTOB MOYKHO CIIAHMPOBATh B TPAHUIAX MOJIUTHKO-
aJIMUHUCTPATUBHOTO JEJICHUS, a 3aTeM, NpU TOMOUIH
9TOr0 IUIaHA, MCKaThb BO3MOXHOCTH Ui TOBTOPHOIO
WCTIOJIb30BaHMs pa3pabOTaHHON apXUTEKTYPBI.

[Isa1e sTamonHsix Moxeiae FEA co3maHbl, 4TOOBI
yIPOCTUTh COBMECTHYIO PaOOTy W OOMEH NaHHBIMH B
(benepanbHOM MPaBUTEIHCTBE:
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e oramoHHas  wmomenb  OusHeca  (BRM)
JnaeT  OM3HEC-TIPEICTABICHUE PA3IUYHBIX  (YHKUUI
(benepanbHOrO NMPaBUTEILCTBA.

*  JTaJOHHAas Mojieb KoMoHeHTOB (CRM) naet
WT-npencraBneHne CUCTEM, MOACP)KUBAIOLINX OU3HEC.

* TexHuMueckas odTajoHHas wMoxaenb (TRM)
ONpEAENsAeT pa3iIuYHble TEXHOJOTMH M CTaHAapThl,
ucnosb3yemslie pu nocrpoennu UT-cucrem.

* oramoHHas  Monxenb  jgaHHeix  (DRM)
OTIpeieIIieT CTaHAAPTHBIE CIOCOObI ONMCAHNUS TaHHBIX.

* JTaJOHHasg MOJENb IPOU3BOAUTENBHOCTU
(PRM) ompenensieT CTaHAApTHBIE CIOCOOBI OMUCAHUS
I0JIE3HOCTH, o0ecrnieynBaeMoit apXUTEKTYpamMu
MPEANPUATHIN.

[Tponiecc mpoextupoBanus B FEA coxycupoBan
Ha CO3JaHHE AapXUTEKTYpbl CErMeHTa s oOuei
apxutektypbl. [Ipomecc  pa3pabOTKH  apXUTEKTYpHI
CErMEHTa COCTOUT U3 YETHIPEX ITAIOB:

1. AHanu3  apXuTeKTypbl:  (popMupoBaHHE
IIPEJICTABICHUS] CETMEHTA, YUYNTHIBAsI IIJIaH OPraHU3allnu.

2. ApXUTEKTypHOE OIpeAelieHUE: YyKa3aHHe
TpeOyeMOro COCTOSIHUSI CErMEHTa, JIOKYMEHTHPOBaHUE
MOoKa3aTelied  NMPOM3BOIUTEIBHOCTH,  PacCMOTPEHHE
aJIbTepHATUB U pa3pabOTKa apXUTEKTYPbI IPEATPUSATHS IS
cerMmeHTa (Ou3Heca, JaHHBIX, CITYkKO, TEXHOIOTUYECKON ).

3. Crparerus UHBECTHLIMN M (PUHAHCHUPOBAHUS:
aHanu3 crnoco0oB (PMHAHCHPOBAHUS MPOEKTA.

4. Ilnan ynpasiaeHUs IpOrpaMMON U peain3anus
IIPOEKTOB: CO3JAHHUE IIJJaHa YIPaBJICHUS IPOEKTOM,
ero peanu3auuu (KOHTPOJbHBIE TOYKH, I1OKa3aTeiIx
MIPOU3BOAUTEIBLHOCTH).
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VYpoBeHb COOTBETCTBUS (pelepaibHbIX arcHTCTB
kputepusMm FEA oneHMBaeTCs 10 TpeM KaTeropusiM:

*  3aBEpLICHHOCTb AapXUTEKTYpbl — YPOBEHb
TOTOBHOCTH apXUTEKTYPBI;
*  HCIOJIb30BAHUE APXUTEKTYPBI —

3G PEKTUBHOCTh  UCIOJB30BAaHUS ~ APXUTEKTYpPhl  MPH
NIPUHATUU PELICHUM;

*  pe3ylbTarbl MCIOJB30BAHUSA aAPXUTEKTYPHI
— NPEeUMYIIECTBa, JOCTUTHYThIE OJIaroaaps UCIOIb30Ba-
HUIO apXUTEKTYPBHI.

KaxoMy areHTCTBY NpPHCBAUBACTCS PEUTHUHT
yclexa Ha OCHOBE OICHOK M0 KaXIOH Kareropuu M
COBOKYITHOMY ITOKa3aTeJio:

*  3eN€HBIM — areHTCTBO II0Ka3aJl0 XOpOoLIue
pe3yJIBTaThl I10 BCEM TPEM KPUTEPUSIM;
*  KENTBIM — AareHTCTBO II0KA3aJI0 XOPOILIHE

pe3yabTaThl B 00JIACTH 3aBEPIICHHOCTH U JIMOO B 00JIACTH
UCIOJIBb30BaHUsl, 1100 B 00JIACTH PE3YIIbTATOB;

*  KpacHbIil — areHTCTBO JUOO HE 3aBEpIIUIIO
pa3paboTKy  apXUTEKTypbl, JHO0  HEIPPEKTHUBHO
UCHOJIB3YeT pa3pabOTaHHYIO apXUTEKTYPY.

OTa CcTpyKTypa NMPUMEHUMA U 3a TpeeiaMH rocy-
JAPCTBEHHOIO CEKTOPa SKOHOMUKH. PENTHHIH 110 Kareropu-
SIM MOKHO 3((QEKTUBHO a/1alITUPOBATh KO MHOTMM MPEIIpH-
STHAM JUIS1 OLICHKU CTETICHU TOTOBHOCTU UX apXUTEKTYPBI.

Metononoruss Gartner mnpenctaBisieT CcoOoi
HabOp pEeKOMEHJAUKi MO TOCTPOCHHUIO APXUTEKTYPbI
npeanpusTis komnanuu Gartner.

CommacHo Gartner, apXuUTeKkTypa IpeICTaBIISIET
co0oi HeNpepBIBHBIHM NPOLIECC CO3/1aHuUs, CONPOBOXKICHHS
U MCTIONBb30BAHUS HHPPACTPYKTYPBI IPEAIPUATHSL.
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ApPXUTEKTypa IpeANPHUITUS IPU3BaHA O0bEAUHUTD
TpU TpyNIbl MpodecCHOHANOB: BIaJeNbleB OusHeca,
NT-cennanucToB M CHELHMAINCTOB 110 BHEIPECHUIO
TEXHOJOTHH. YCIeX OLICHUBAETCAd IParMaTU4YHBIMU
METO/laMH, HalpuMep, MO JOXOJHOCTH OHu3Heca, a He
[0 KOJMYECTBY OTMEUEHHBIX O3JEMEHTOB B MaTpuIle
nporuecca.

ApXUTEKTypa NPEANpUATHS TO0JDKHA HAYMHATHCS
C TIOCTAaHOBKHM LieJIel, KOTOpbIE OpraHM3alusl JKelaeT
JI0CTUYb, a HE C aHAJIN3a TEKYIIETO MOJI0KEHUS JElI.

Gartner pekoMeH/1yeT HayaTh paboTy C HAMCAHUS
pacckasza O CTpaTern4eckoM HANpaBICHUU PA3BUTUS Op-
raHu3anuy 1 Ou3Hec-pakTopax, Ha KOTOpble HEOOXOAUMO
pearupoBarb. Paccka3 nomkeH OBbITh HAMUCAH MPOCTHIM
S3BIKOM, 0€3 MCIOJIb30BaHMsl ab0peBUaTyp, crieraabHON
TEPMUHOJIOTUM M TEXHUYECKUX paccyxieHui. Pacckas
JIOJDKEH OBITh BCEM MOHATEH U HAIpaBJIeH Ha (OPMUPOBa-
HUE Y BCEX €UHOTO MPEICTABICHHS.

[Tocne Toro kak B opraHuzanuu OyaeT chopMupo-
BaHO €IMHOE IMPEJCTaBICHUE O OyaylieM, MOXKHO OyneT
paccMOTpETh BIUSHHUE ATOTO MPEACTABICHHUS HA apXUTEK-
Typy OU3HEca, TEXHOJIOTUYECKYIO apXUTEKTYpy, HHPOpMa-
LIUOHHYIO apXUTEKTYpPy M apXUTEKTypy pemeHuit. Oouiee
IpecTaBiIeHue 0 OynylieM oIpeaeseT U3MeHEHus, KO-
TOpBIE HEOOXOAMMO BHECTH BO BCE IIEPEUHCIICHHBIC BBIIIE
ApXUTEKTYphl, IPUOPUTETHl ATUX HU3MEHEHHHA U TNPHUBSI3-
Ky 3TUX M3MEHEHMH K LIEHHOCTH OM3Heca. ApXHUTEKTypa
NPEINpUATHS, COITIacCHO InpencTaBneHuio Gartner, cBsiza-
Ha CO CTpATerueu, a He ¢ TEXHUYECKOU peaan3aluei.

[To muenuto Gartner, CyIIECTBYIOT JBa CaMbIX
Ba)KHBIX BOIIPOCA: «KYJIa OPraHU3aLUS CTPEMUTCS?», «KaK
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oHa Tyna nomnazer?». Jltoboe neiicTBue, He CBA3aHHOE C
STHMH BOIIPOCAMH, CYMUTAETCS HEYyMECTHBIM.

[Iporiecc  MPOEKTUPOBAHMS  APXUTEKTYphl B
Metononorun  Gartner MOXHO NpPEACTaBUTh B BHJE
CJICAYIOIINX JTAIOB:

1. WBnoXuTh CTpaTeruyeckoe MnpeycTaBiIeHHe O
OyaylieM KOMITAaHWU Ha si3bIke OM3Heca 0e3 ymoMUHAHUS
TEXHOJIOTUH.

2. CocraBuTh THepeueHb HEOOXOAMMBIX K
peIIeHHIO 3a/1au.

3. BeiOpare w1 peammzalMu  3amady U3
chopMHUPOBAHHOTO MTEPEYHSI.

4. CocraBUTh CIHCOK TpEeOOBAHMI K PEIICHHIO
BBIOpaHHOM 3a/1a4u.

5. CdopmupoBarb pabodyr0 KOMaHLIy.

6. Pa3pabotars 11eneByI0 apXUTEKTYpy OHU3HEca,
JUTSL BRIOpAHHOM 3a/1a4u.

7. Coznare cieuupukanuy OyayIiei CUCTEMBI.

8. M3yuuTh CyIIECTBYIOUIYIO AapXUTEKTypy U
OTIpEeIeNINTh, KAKHe U3MEHEHUSI HEOOX0JMMO BHECTH.

9. Pa3paboTaroT TeXHOJOTHUECKYI0 apXUTEKTYPY
s UT-cuctem, kotopble OyayT MOAICPKHBATH HOBYIO
apXUTEKTypy Ou3Heca.

10. M3yunTh CyLIECTBYIOIIME apXUTEKTYpbl Ha
NpeaMET BO3MOKHOCTH TOBTOPHOTO HCHOJIb30BAaHUS
HUMEIOIINXCS TEXHOIOTUYECKUX aKTHBOB.

Komnanus Gartner He 3aHMMaeTcsl peaju3alnuen
ApXHUTEKTYp, IOATOMY B €€ METOI0JIOTUU HET KaKUX-TH00
PEKOMEHIaMi Ha 3TOT CU€T. E€ moaxop 3aximrodaercs
B CO3JaHUU BBICOKOYPOBHEBOM apXHUTEKTYPHI,
OPUEHTUPOBAHHOI Ha OM3HEC; JETalu pacCMaTpUBAIOTCA
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TOJBKO TOI'JAa, KOrga 3To HCO6XO,[[I/IMO. Ponn MECTOOOJIOTHMH
Gartner 3akiOyaeTcsi HE B CO3JaHHHM aAPXUTEKTYPBI
OPEANPUATHS, @ B CO3JaHUM TPOLECCa, MO3BOJSIOIIETO
pa3BHUBATh apXUTEKTYPYy MPEANPUATUS B COOTBETCTBUU C
OU3HEC-CTpaTeruei.

3.10. MaTerpanust uHGOPMANUOHHBIX CHCTEM

TepmuH UHTErpanys IMeeT Mmupokoe 3HaueHue. [lox
HUM MOXXHO TIOHHUMaTh OObEIMHEHHE HH(OPMAIMOHHBIX
CHUCTEM, IIPUIIOKEHUM, Pa3]IMYHBIX KOMITAHUH WU JIXONIEH.

WuTerpanus moxpasziensercs Ha BHEUIHIO H
BHYTPEHHIOIO. BHYTpeHHSS MHTErpanus Mnoapa3yMeBaeT
0o0beMHEHNE KOPHOPATUBHBIX TPHIOKEHUH B OIHOM
opranm3aiuu  (Enterprise Application Integration), a
BHEIIHAS — MHTErpalio HHPOPMAIIMOHHBIX CHCTEM
opraam3anuii (Business-to-Business Application).

CyuiecTByloT  4eThlpe  OCHOBHBIX  THIIOBBIX
MHTETPALMOHHBIX MOJIX0/a:

*  UHTErpauus Ha ypOBHE JaHHBIX;

*  UHTErpauusi Ha YpoBHE OuzHec-QyHKUUH u
OM3HEC-00BEKTOB;

*  UHTErpauus Ha ypoBHE OM3HEC-TIPOIIECCOB;

*  MOpTAJIBI.

Wuterpamuss Ha ypoBHe naHHbIX (Information-
Oriented Integration) nmojpa3ymeBaeT HalIU4YKUE B CHCTEMaX
06a3 JaHHBIX, i1 pabOThl C KOTOPHIMH HEOOXOIMMO
pa3paboTrarh eIUHbIM TPOrpaMMHBINA HHTEpQEic.

K OCHOBHBIM TEXHOJOTHYECKHUM  PEIICHHUSIM
JAHHOTO TOAXO0/1a OTHOCATCS:

*  CHCTEMBbI PEIUIMKAIUU IaHHBIX;

*  (eneparuBHbIC 06a3bl TaHHBIX;
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* ucnounb3oBanue APl nns nocrtyma x EPR-
CHCTEMaM.

Penutnkarys sSiBisieTCS MPOIECCOB CHHXPOHU3ALMH
JTAHHBIX MEXTY Pa3INYHBIMU UCTOYHHKAMH.
Heo6xonumMocTh B 3TOM BO3HUKAET B MOMEHT M3MEHEHUS
O6710ka WHPOPMALMU B PACHPEACIHEHHBIX CHUCTEMax
XpaHeHus, 4YTOObl TapaHTHPOBATh KOPPEKTHOCTh U
HENPOTUBOPEUUBOCTh  JIAHHBIX  HCIIOJIB3YyEMBIX  BO
BCEX MOAYISIX WIM NPWIOKEHUSIX HH(OPMAIIMOHHON
cucteMbl. OObIYHO (DYHKIMU PEIUIMKALIMU BO3JIAraloT Ha
MIPOMEKYTOYHOE MPOrpaMMHOE 00eCIIeYeHHUE.

@eneparuBubie  0a3pl  naHHbIX  (Federated
Database Systems) mpeaocTaBisitOT eIuHBIM UHTEpdeiic
K pacrpenesJ€HHbIM JaHHBIM. OJTO  0O0ecle4YnBaeT
MHTETPALUI0 MHOXKECTBA aBTOHOMHBIX JTaHHBIX, KOTOPbIE
MOTYT OBITh (PU3NYECKH PACTIONIOKEHBI Ha Pa3IHUUHBIX
yCcTpoiicTBax B ceTH. Takue O0a3bl JAaHHBIX MPUHSTO
Ha3bIBaTh BUPTYaJIbHBIMU.

HcnoneszoBanue APl mis nocryna k ERP-cucre-
MaM TPU3BAaHO YHPOCTUTH MEXaHU3MbI 0OMeHa HH(Op-
Malued MEXIy MOJIb30BATEILCKUMHU MPUIOKECHUAMU M
MIPOrpaMMHBIM OOeclieueHHeM, MpeAHa3HAYeHHBIM JIJIs
ynpaBiieHUs] (YHKIMOHUPOBAHUEM IPOU3BOJCTBEHHBIX
nHpopmannonnsix cucteMm (ERP).

Wurerpanus Ha ypoBHE OM3HEC-(DYHKLMM 1 OnU3HEC
00BEKTOB IMOIPA3yMEBACT PEATU3AIMIO0 COBMECTHO MCIIONb-
3yeMbIX cityx0 (cepBucoB). Ciy»x06a MOXKET SBISTHCS Ha0O-
POM (YHKILIHMH, UCTIONb3yEMOM B HECKOIBKUX TPUIIOKEHHSX.
Hab6op ciyx6 u Oynet saBiaThCcs On3HeC-(DYHKIUSIMU.

IIpu ucronb30BaHUU CEPBUCHO-OPUEHTUPOBAHHOM
ApXUTEKTYphl, OM3HEC-PYHKIUH MOXXHO pPaccMaTpHUBaTh
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Kak OM3HEC-CEpPBHUCHI, a MPU KOMIOHEHTHOM IOJIXOJE —
Oou3Hec-00bekTamMu (OM3HEC-KOMIIOHEHTAMU ).

WuTerpanus Ha ypoBHE OW3HEC-IPOLIECCOB Pa3-
JAMYaeTcs B 3aBHCUMOCTH OT ypOBHS MHTerpauuu. IIpm
BHYTPEHHEH MHTETpally B3aUMOJIEHCTBYET 0OJIbIIOE KO-
JMYECTBO CEPBHUCOB, a MPHU BHEUIHEH MHTETpalluH, B OC-
HOBHOM, J1Ba. Camu Ou3Hec-mporiecchl (PyHKIUOHUPYIOT
Ha/1 BBIZICTICHHBIMH CITY>KOaMu, JJIsl yIpaBJIeHUs] KOTOPbI-
MU CYILECTBYET CIEIHATbHBIA HHTEPIIPETUPYEMBbI S3BIK.

[Topramel  MOXHO  CcuuTarh  rpadUIECKUMH
uHTepdeiicamu  OU3HEC-TIPOIIECCOB, IOCKOJIBKY OHHU
MpeIHa3HAYeHbl JJIS IePCOHAIM3UPOBAHHOTO JIOCTYIa K
UHGOPMALMU M KOHCOJIMAALMU JAHHBIX M3 HECKOJIBKHUX
HCTOYHHUKOB.

I'maBHOE Ha3HAYEHHE IMpoIecca HHTETPalul —
oObeanHeHne (QYHKUUN NPUIOKECHUN WIM MOIYJEH IS
MIPE0CTaBICHUS HOBOM (DYHKIIMOHAIBHOCTH.

IIpy mHTErpanuy NPUIOKEHUNA MOKHO BBIICIHUTD
JIBa OCHOBHBIX THIIA 33/1a4:

*  3ajgauu UHTETpaluu KOPIOPAaTHUBHBIX
NIPUIIOKECHUN;

* 3amayd  MHTErpallMd  MPUIOKEHUH U3
pa3IMYHBIX HHPOPMALMOHHBIX CUCTEM.

Jlnst perieHust 3a1a4 nepBoro TUMa MPUMEHSIOTCS
cuctembl EAI, xoropele uHoOrna HasbiBaroTcsi A2A
(Application-to-Application Integration), a 11 pemeHus
3a/a4 BTOPOro THIIA MPUMEHSIOTCS cuctemsl B2B
(Business-to-Business Integration).

B HEKOTOpBIX CHTyallMsX OYEHb  CIJIOKHO
OIIpENEIUTh PAasHULly MexIy uHTerpauueid A2A u B2B,
MIOCKOJIBKY ~CJIO)KHOCTh HEKOTOPBIX PpEIICHUH BHYTPH
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MH(POPMALIMOHHBIX CUCTEM MOXET MIPEBHIILATH CI0KHOCTb
peIIeHH /U1 UX COBMECTHOTO (PYHKIIMOHUPOBAHUSI.

CyuiecTByloT TpU albT€PHATHUBHBIX TOMOJIOTUU
MHTETPaLuu:

1. Touka-touka (Point-to-Point);

2. nro3 (hub-and-spoke);

3. luna (Bus).

B tomonoruu «rouka-touka» Bce 0OBEKTHl UMEIOT
IpsIMBIE CBSA3M JIpYr ¢ Apyrom (pucyHok 19, a). Cnenyer
OTMETHTh, YTO KaX/las CBSA3b MOXET OBbITh peaan3oBaHa
KaKMM YTrOJJHO criocoOoM. BapuaHTsl peain3aiuy 3aBUCST
OT TpeOOBAaHUH U XapaKTEPUCTUK B3aUMOACHUCTBUSI MEXTY
oO0bekramu. K HerocTarkaM TOMONIOTUH MOXKHO OTHECTH:

*  HeIOoCTaTo4YHas rMOKOCTb;

*  CIOXHOCTb TOAJICPKKH MHOTOYHMCIICHHBIX
COEIIMHEHUI «TOUKa-TOUKa;

*  U3MEHEHHs OJHOTO0 OObEKTa BIUSAIOT Ha
OCTaBIIHECS;

*  JIOTHKa MapuIpyTU3aluu 4acTo
IPOrpaMMHPYETCst B Kozie 00BEKTOB;

*  OTCyTCTBHUE OO0IIei Moenn 0€30acHOCTH;

*  Hcnosib30BaHueE pa3inyHbix API;

*  HHU3Kas HaJEKHOCTB;

*  CIIOXHOCTb CO3J1aHMsl (PpeHMBOPKOB;

*  CIOXHOCTb  MOAJEPKKH  ACHUHXPOHHOI'O
B3aUMOACHCTBUS;

JUI1st COKpaleHHs YnClla UCIIOb3yeMBbIX HHTEep(eii-
COB CJI/1yeT MCIIOIb30BATh TOMOJIOTHIO C OOLIUM IITI030M
(pucynok 19, 6) unu Tormonoruto ¢ obuiel muHoH (pucy-
HOK 19, B). Takue Moaenu MHTErpaluy peaau3yroTcs Ha
YPOBHE IIPOMEKYTOYHOTO TPOrPAMMHOI0 00ecIIeueHHs..
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Pucynok 19 - Toronorum uHTErparim

Crentyromumm 1marom B pa3paboTKe HHTET PALIMOHHBIX
APXUTEKTYp MOXHO CUMTATh TMOSBICHHE KOPHOPATUBHON
cepBucHoii mmHbl (Enterprise Service Bus - ESB). Psan
aBTOpOB paccMmarpuBaroT cucteMbl ESB, kak crenyrornyro
crynenb pa3Butus EAL OfHako eCTh HECKOIBKO Pa3inyacB:

1. EAI — uentpanu3oBaHHasi apxUTEKTypa, ¢ 00-
MeHoM uHpopmarmu yepes xad (opokep), a ESB — muHHas
apXHUTEKTypa, KOTOpas MOXET OBITh peann3oBaHa B BHUJE
HECKOJIbKUX pacIipeaeiEHHbIX CUCTEM;

2. B ommuue or EAI, ESB opuentupoBana Ha
WCIIONIb30BAaHUE OTKPBITHIX CTaHAaPTOB.

OTH ABa pa3iIudus HATJISAIHO JEMOHCTPUPYIOT
BO3MOXXHOCTbh HUCIOJIb30BaHUsA ESB Kax
WHTErpallMOHHOMN naaT(HOpPMBI MO3BOJIAIOLIEH
WCTOJIb30BaTh PAa3NUYHbIE MEXaHH3Mbl HHTETPAIUU.
ESB mo3BonseT mpoBOAUTh KaK BHYTPEHHIOIO, TaK U
BHEILHIOIO MHTETPALMK, U NPEACTaBISIET COOON MHUHY
(backbone), paboTtaromryro Kak c1abocBsi3HAS CUCTEMA,
yrmpasisieMasi COOBITUSMU.

Konuenuuu cepBUCHO-OPUECHTHPOBAHHBIX apXHU-
TekTyp (COA) u ESB ouens cunbHo cBsi3ansl. ESB nope-
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pxuBaet npuHuun peanuzauuu COA: pasneneHue npen-
CTaBIJICHUS CITY>KOBI U €€ pean3aluu.

®ynkuuu ESB:

*  I[pPEeAoCTaBICHUE uHTEepdeiicoB
B3aUMOACHCTBHS;

*  OTIpaBKa U MapIIPYTHU3ALMSI COOOIICHHIA;

*  mpeoOpa3oBaHUE JaHHBIX;

*  peakuus Ha COOBITHS,

*  yIpaBJIEHUE NOJIUTHKAMU;

*  BHUPTYyaJU3alysl.

Ha ocnoBanumm  ¢ynkuuit  ESB, moxHO
chopMupoBaTh TUIIOBOM CITUCOK TpeboBaHUA,
MIPEBABISIEMBIX CO CTOPOHBI I10JIb30BaTEIEH:

*  OosblIas MPOMyCKHAs CIOCOOHOCTb;

*  MOAJEP)KKA HECKOJIBKHUX CTHJIEH UHTETPALUY;

*  o0ecriedeHre BO3MOKHOCTH MPHIIOKEHUSIM pa-
60Tarh ¢ cepBUCAMH KaK HaPSIMYIO, TaK U Yepe3 aJlanTepsbl.

ESB siBnsiercs, o cyTH, JTOTMYE€CKUM KOMIIOHEH-
TOM apXUTEKTYpbl, IPUBOASILINM HHTEIPALlMOHHYIO HH-
¢bpactpyktypy B coorBercTBue npunimuna COA. Apxu-
TEKTypaMu, NOCTPOEHHbIMU 10 puHuMIy ESB, cnoxnee
yIpaBIsAiTh, HO OHM Oosiee TMOKHE U MacIITabHpyeMmble,
6osee Toro, BHeapenne COA He moTpedyeT M3MEHEHH
BO BCEX 3JIEMEHTAX CHCTEMBI, B PE3YJIbTATE€ YETO CMOXKET
IIPOUCXOUTH MOITAIHO.

MoxHo npencraButh ESB B Buzie nsatuypoBHEBOH
CTPYKTYpBI:

*  YpPOBEHb  CONpsDKEHHMA  (azanTeppl U
uHTEepdEichl);

*  TpPaHCHOpTHas MOJACUCTEMA;

*  YpOBEHb peau3aly OM3HEC-JTOTHKH;
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*  YpOBEHb yIpaBlieHHUs OM3HEC-TIPOLIECCaMH;

*  ypOBEHb OM3HEC-yNpaBIICHHUS.

YpoBeHb  cONpsiKeHMsl TpPU3BAaH  peuiarhb
npo0ieMy MCIOJIb30BaHMS PA3THYHBIX HHTEPPeiicoB.
Ha »53tom ypoBHe (YyHKUMOHUPYIOT  aJamnTepsl,
OTCIICKMBAIOIINE COOBITUS B TNPHIOKEHUSIX U B
WHTErpallMOHHONW  MOJCHUCTEME, U  00ecHeunBaroT
npeoOpa3oBaHue  IepeaBaeMbIX  OOBEKTOB  IpH
B3aUMOJECUCTBUM € TPAHCIIOPTHOM IOACUCTEMOM.
CymecTByeT  BO3MOXHOCTb,  I[IOMHMO  3apaHee
CO3JaHHBIX aJaNTepOB HMHTETPALMOHHON MIaTPOpPMBI,
HCII0JIB30BaTh CO3JJaHHBIE CAMOCTOSATEINBHO.

AnanTtepsl MOXHO pa3/iefUTh Ha JIBE KaTErOpUU:
TEXHOJOTMYECKUe (MPUMEHSIOTCS  JUIS  WHTETpaluu
TEXHOJIOTMYECKUX KOMIIOHEHT, NMpPU OTCYTCTBUU y HHX
API), amanTepbl Ans TPHIOKEHUH (MPUMEHSIOTCS IS
WHTETPALUH ¢ KOHKPETHBIM MPUIIOKEHUEM).

TpancniopTHasi mojAcHCTeMa TPEIOCTABISET BO3-
MOXXHOCTb ACHHXPOHHOTO B3aUMOJCHUCTBHUSI HMHTErpHUpYe-
MBIM NPWIOKECHUSAM. J[aHHBIA YpOBEHb TaKXKE OTBEYACT 3a
yIIpaBlieHue U 0e30MacHOCTh MH(OPMAILIMK, MOXKET BBIIOJI-
HSTh MapIIPyTU3ALUIO COOOIICHUI 1 UX 00pabOTKY.

YpoBeHb peain3anuu OM3HEC-TIOTUKH
npenoctaBiser  (QyHKOMM A8 TpaHchopManuu U
MapuipyTuzaiun  coobmennii. Ha  stom  ypoBHe
(YHKLIMOHUPYIOTOPOKEPBICOOOIIEHN I, 00MEHUBAOLITHECS
COOOIICHUSMU Yepe3 TPAHCIIOPTHYIO TOACUCTEMY.

Bpokep cooO11ieHNi MOXKET BBITOIHATH CIIEAYIOIIHE
¢byHKIMU:

1. TIlpusstTHe cOOOIIEHMH M HX OTIpaBKa MO
yKa3aHHbIM aJ[pecam.
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2. IlpeobpazoBanue popmMaToB COOOIICHUN.

3. ArperupoBaHue u ¢bparmMeHTanu
COOOILEHUI.

4. BsaumopelcTBHE C PENIO3UTOPHUSIMHU.

5. Boibopka paHHBIX uepe3 BbI30BHI Web-
CITyX0.

6. O06paboTka oIMOOK U COOBITUH.

7. MapmpyTtuzanuss COOOIICHUH 1O  ajpecy,
COZIEPKUMOMY, TEME.

VYnpasnenusi Ou3Hec-1poreccaMuHa0qHOMMEHHOM
ypoBHe ocyiectisgercss npu nomomu BPEL (Business
Process Execution Language) mnocpeactBom Web-
CEPBHCOB.

VYpoBeHb  OW3HEC-yNpaBiICHUS  IPEICTABISACT
u3 cebs HAJACTPONKY Ha MpeablIylIMM YpPOBHEM U
NpeJHa3HaYeH JUIsd YOpaBJIeHUs OM3HEC-IpoIeccaMH B
TEPMHUHAX COOTBETCTBYIOIIEH MPEIMETHON 00IacTH.

[lomxon ESB wuMeeT MHOXECTBO NpPEUMYIIECTB
U TO3BOJIIET CTPOMTH WHTETPALMOHHBIE APXUTEKTYPHI
MPaKTUYECKH J11000H  cnoxkHocTH. Tumosas cTpykTypa
MHTErpallMOHHOM CUCTEMBI ITpeicTaBleHa Ha puc.20.

3.11. CepBHCHO-OPMEHTHPOBAHHAS APXUTEKTYypa

CepsucHo-opuentupoBanHas — apxutekrypa COA
(service-oriented architecture, SOA) mpexacraBisier coboit
TIOJXO K peaT3aliii MH(POPMAIMOHHBIX CUCTEM, B KOTOPBIX
OCHOBHOE BHUMAaHHE YIEISAETCS CO3AAHNIO U UCIIONIb30BAaHHUIO
cyx0 (service). COA sBIsieTCS MPEUMYIIECTBEHHO WHTET-
PALMOHHOM apXUTEKTYPOM, IMPEAOCTABIISIOIEN MHOXKECTBO
MEXaHU3MOB ISl TMOKOM MHTErpaluy Kak JIEMEHTOB OIHON
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Buatec-npoueccsl
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Pucynok 20 - TunoBas CTpyKTypa HHTETPALMOHHOU CUCTEMBI

CHUCTEMBI, TaK U PA3IMYHBIX MHPOPMALIMOHHBIX cucTeM. [Ipu-
HIUI (YHKIIMOHUPOBAHUS 3aKJIFOYAETCS B BBI30BE OIHHUMH
NPUJIOKEHUSIMU CEPBUCOB, BXOAAIINX B COCTaB JIPYTUX IpHU-
noxkeHuit. Co3aHHbIe CITY’KObI MOTYT OBITh OOBEANHEHBI IS
CO3/1aHusI OU3HEC-TIPOLIECCOB, KOTOPbIE OYIYT, B JAJIbHEHIIIEM,
UCTIONIb30BaTh KaK CEPBUCHI.

COA mno3BosieT pemars CIeAyoIUe 3a0a491:

* YMEHBIIEHHE CpPOKOB BHEAPEHHE  HOBBIX
3JIEMEHTOB CUCTEM
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* OBICTpOE CO3/aHHE HOBBIX CHUCTEM Ha OCHOBE
CYILLECTBYIOIIUX PELICHUN;

* YMEHbIIICHUE CTOMMOCTH BJIAJICHUS
MH(OPMAIMOHHON CHCTEMOW;

* YMEHbIIIEHHE CTOMMOCTH UHTETrPaLiH;

* YBEJIMUYEHHE CPOKA KU3HU CUCTEMBI;

* peanu3anus OU3HEC-TPOLECCOB abCTparupoBa-
HO OT MPWJIOKEHUH U IaTGopMm.

Bxomsmue B cocraB COA ciyObl JTOKHBI
YAOBJIETBOPSATH CIEIYIOIIUM CBOMCTBaM:

* MPEICTaBIAThH coboit MHOTOKPaTHO
UCHOJIb3yeMble Ou3HEeC-(PyHKINHN;

* ONpeneNsiATbCs C  TMOMOIIbI0  (pOpMaIbHBIX
uHTEepQEiicoB;

* 00majgarh MPOTOKOJIAMHU CBSI3M, HE3aBUCAIIMMU
OT SI3bIKa U TUIAT(GOPMBI peanu3annu, 1 00ecrneynBaroIu-
MU JIOCTYIHOCTb MH(OPMAIIUU O MECTOHAXOXKICHHH.

Kaxnplil cepBuc pacrnonaraercs B ONpeAEIEHHOM
MECTe U YJaJIEHHO BbI3bIBaeTCS KineHTamu. CieoBarelib-
HO, IPY HEOOXOIMMOCTH BHECEHMSI N3MEHEHH, UX HYKHO
MIPOM3BOJIUTH B €MHCTBEHHOM MECTE.

OcHoBHas koHuenwsa COA 3akiro4aeTcsi B OlMCaHUH
CepBHCa HE3aBUCHMO OT CYILIECTBYIOIIHX MPOTOKOIOB. CIryX-
0a onpezernsieTcs eMHOXKIbI U IOJDKHA UMETh HECKOJIBKO pea-
JW3aLUA 1S paboThI € Pa3IUYHBIMH IPOTOKOIAMH.

Jlns oneHku cteneHu 3(pQEKTUBHOCTH U Pa3BUTOC-
™ COA npuMeHsIoTcsi MoAenu 3peniocTy. IlepBoHavanbsHo,
NpY YHOMHHAaHUM O 3pEOCTH HMH(OPMALMOHHBIX CHCTEM,
umenach B By moaenb CMMI (Capability Maturity Model
Integration), oAHAKO TeNeph CYLIECTBYIOT MOJIEIHN ClIeIUab-
HO pazpaborannble st COA.
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Mopnens 3penoctu COA, npennokeHHasi rpynion
koMmnaHuii B iaBe ¢ Sonic Software Corporation B 2005
TO/ly COCTOMT U3 IISITU YPOBHEMU:

1. Ommzoanyeckoe npumeHenne COA (Initial
Services).

2. ApxurekTypHblii  ypoBeHb  (Architected
Services).

3. busHec-cepBHCHI U CITy>KObI B3aUMOJCHCTBUS
(Business Services And Collaboration Services).

4. CuarueMeTpuk OuzHec-mporeccoB(Measured
Business Services).

5. Onrtummzanus 6usHec-npoueccos (Optimized
Business Services).

VYpoBeHb 3MU30/INYECKOTO MPUMEHEHHUS SIBIIIETCA
HU3IIUM B MOJENIU U NpeAHA3HAYeH JJIs OINpeiereHUs
nenecoobpaznoctu npuMenenust COA B opraHu3aium.
Ha »TOoM ypoBHE NpPOMCXOAMT BHEAPEHHE OCHOBHBIX
craupaproB XML, WSDL, SOAP, UDDI. 3apaua
NIEPBOTO YPOBHS — O3HAKOMJICHHE U HAKOIUICHHE OIbITa
npu pabore ¢ COA. Crnenyer OTMETUTb, YTO YXe Ha
NIEPBOM YPOBHE MOTYT WHTEIPUPOBATHCS PEIICHHUS Ha
6a3ze ESB. Cucrema COOTBETCTBYET NEPBOMY YPOBHIO
3pesocTH 0 TeX MOp, MOKa He e€ apXUTEeKTypa He OyaeT
3aJI0KyMeHTUpoBaHa. [Ipy 3TOM He BakHa CIIOKHOCTb
CaMOM CHCTEMBI.

IIpumep cucTeMbl, COOTBETCTBYIOLIEH IIEPBOMY
YPOBHIO 3pEJIOCTH MMOKa3aH Ha puc.21

ApPXUTEKTYpHBIN YPOBEHb HoApa3yMeBaeT
nepexoJ] K IUIAHOBOM WHTErpallid W BBEJICHHIO
CTaHJApTOB. APXUTEKTYpa B OpraHU3alMM J0JKHA OBITH
3aJJOKyMEHTUPOBaHA, IUIAH €€ JaJbHEWILIEro pa3BUTHUS
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Pucynok 21 - Cucrema neporo ypoBas 3penocti COA

MIOJIHOCTHIO OMTUCAH, COCTABJICHBI TOJUTUKY 0€30ITaCHOCTH
U TIOBTOPHOTO HCIIOJB30BaHUS KOMIOHEHTOB. [Ipumep
MOI0OHOM CHCTEeMBI TTOKa3aH Ha puc.22.

B  Takoil cuctemMe  peructp  CEepBHUCOB
pacmmupsieTcs 10 perno3UTOpHsl CEPBUCOB U IMOJUTHK,
colepKallero  pacHIMPEeHHOE  OIHUCaHUE  CIYXKO.
Jns nuarHocTUKH, OOHApYKEHUS M pearupoBaHUs
Ha oco0ble CHUTyallUd BKJIIOYAETCS MOACHUCTEMA
yIpaBieHUs: 0COOBIMU cUTyanusaMu. Jlisi moaiepxku
MEXaHU3MOB aBTOpHU3AIMU N00aBIsSeTCs MOACHUCTEMA
OJIHOKPATHOM ayTeHTU(UKALINU U aBTOPU3ALINU.

YpoBeHb Ou3HEC-CEepBUCOB u CIIyK0
B3aUMOJEHCTBUS XapakTepu3yeTcs HavyajaoM
WCIIONB30BaHUSI ~ CUCTEM  YIpaBleHUs  OusHec-
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MPOIIECCAMU KaK BHYTPEHHUX CEPBUCOB, TAK U CEPBHCOB
naptaépos. Ha »3TomM ypoBHE pa3BUTHS AaKTHUBHO
ucnons3yercs cragaapt WSBPEL.

Tpetuid ypoBeHb 3pEIIOCTH Pa3aEIAET CEPBUCHI
Ha JiBe rpynmbl: OusHec-cepBuckl (Business Services)
u cepBucel corpyanudectna (Collaboration Services).
B cBsi3u ¢ 3THM, B 3TOM ypOBHE MOXXHO BBIJIEIUTH
JBa TOAYypOBHA: IMOAYPOBEHb OH3HEC-CEPBUCOB,
MOJYpOBEHb CEpPBUCOB COTpyAHHMUYECTBAa. busHec-
CEpBHCHI TPEIHA3HAYEHBbl ISl COBEPIICHCTBOBAHUSA
BHYTPEHHUX TPOLIECCOB OpTaHU3alMU, CEPBUCHI
COTPYAHMYECTBA  —  B3aMMOJEHCTBHUS MEXY
OpraHM3aLHUSIMU.

UYToOBI cHCTEMY MOKHO OBIJIO OTHECTU K TPEThEMY
YPOBHIO 3pEJIOCTH B HEW JOHKEH NOAJCPKUBATHCS
a000if M3 momypoBHeH (OHM3HEC-CepBHCHI, CEPBUCHI
COTPYAHHYECTBA).

OTaruue 1aHHOTO YPOBHS COCTOMT B IEPEX0Jie OT
Web-cepBucoB k OM3HEC-CEPBHCAM.

[Ipumep cUCTEMBI TPETHETO YPOBHS 3PEIOCTH
MpeJCTaBJIEH Ha puc.23.

VYpoBeHb U3MEpseMbIX OU3HEC-CEPBUCOB Xapak-
TEpU3YyeTCs aHAJIU30M 3aJJaHHBIX METPUK OM3HEC-IPO-
LIeCCOB. AHAJM3 Yallle BCEro MPEeJCTaBIsET MPOIecC
W3BIICUCHUS 3HAHUW W3 AaHHBIX — data mining. Yer-
BEPTHI yPOBEHb 3pEJIOCTH TpeOyeT BHEAPEHHS psja
HOBBIX MOJICUCTEM:

*  mojacucremMa MOHUTOPHHIA ousHec-
akTuBHOCTel (Business Activity Monitoring, BAM);

* moacucteMa paboThl ¢ OW3HEC-TpaBUIAMU
(Rule Engine);
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*  mojacucteMa paboThl ¢ COOBITHIMY,

* mozacuctemMa 00pabOTKH COOBITHIA.

Crnenyer OTMETUTh, YTO pelIeHUs] 00 W3MEHEHUU
napaMeTpoB OH3HEC-NPOLIECCOB HA JIAaHHOM YpPOBHE
CUCTEMBI BCE €I1I€ IPUHUMAIOTCS YEJIOBEKOM.

IIpumep cucrteMsbl 4ETBEPTOIO YPOBHS 3pEIOCTH
IIpeJICTaBJIeH Ha puc.24.

VYpoBeHb  ONTHUMHU3AIMH  OH3HEC-TIPOIECCOB
OTJINYAETCS OT OCTAJIbHBIX HAJIMYMEM aBTOMATH4ECKON
peakiuu Ha BO3HHKawomue coObiTus. Opranuzanus
ONTHUMHU3UPYET CBOIO 1€ATEIILHOCTh B TEPMUHAX OU3HEC-
nenelnousnec-npasui. Jlsio0ecrnedeHus BO3MOXKHOCTH
aBTOMAaTUYECKU pearupoBaTh Ha CUTyalUl0, B TAaKHUX
CUCTEMaxX BBEJEHA CHCTEMa IMOAAECPKKU IPUHATHUA
pELIEHUI, BBIIOJHAIOLIAS 1BA ACUCTBUS:

*  ompeneneHue OW3HEC-TONUTHUKUA W Ou3Hec-
MIPaBUIT;

*  peAaKTHpOBaHHE IIPaBUII BCJIEJICTBUE
pe3yabTaTOB MOHUTOPHHTA.

CymiectByroT  fABa  pexxuMa  paboTel s
TAKOW CHCTEMBI: aBTOMATUYECKUM W PEXKUM BbLAAYU
peKOMeHAaLMi (I10JyaBTOMATUYECKUIT).

IIpumep cucTteMbl NATOrO YpPOBHS 3pPEIOCTH
IIpeJICTaBJIEH Ha puc.25.

Mognens 3penoctu COA conepXKUT Kak TEXHOJIO-
rUYecKue, Tak U OM3Hec-acieKkThl. B yacTHOCTH, mpuHa-
JUIE)KHOCTHU K TEPBBIM TPEM YPOBHSIM OIPEIEISIETCSA B
3aBUCUMOCTH OT HUCIIOJIb3YEMBIX TEXHOJIOTHH. A mociea-
HUE YPOBHH HCIIOJIB3YIOT TEPMUHOJIOTHIO OM3HEC-TIOTH-
KM, IPUHAJIEKHOCTh K HUM OIIPENENsAeTCs 110 napaMeT-
pam J1eaTeIbHOCTH Ou3Heca.
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CymecTByeT emeé oJHA MOJEIb 3pPEJIOCTH A
COA — Mojenb 3pesiocTH CEpBUCHO-OPUEHTUPOBAaHHOMN
opranusanuu (Maturity Model for Service Oriented
Enterprises, SOE). Ona 6b11a pazpaborana IBM u BEA
Systems. City>KuT 1Jist onpeAeaeHus 3peoCTU MoJieei
cucteM B OusHec-TepMuHax. CieayeT OTMETUTh, UTO
JlaHHAsl MOJZIeJIb TAK)K€ pacCMaTpUBaeT METOABI BO3Bpa-
Ta UHBECTULIMH, MOTpadeHHbIX Ha co3anue COA.

SOE onpenenser naTe ypoBHEU:

1. Basossrii yposens (SEO foundation). Ha atom
YPOBHE JI0JI’KHA OBITh CO3/1aHa CEPBUCHO-OPUEHTHPOBAH-
Hasi UHPPACTPYKTYpa, ONpeAeIeHbl Bce OU3HEec-TpoLec-
CBbl, COCTaBJ€H CIHCOK TMoKa3zarenell 3(PEPEKTUBHOCTH.
IlepBbIil ypoBeHb mpeanonaraeT 0oibIINe 3aTpaThl U OT-
CYTCTBHE BO3BpaTa MHBECTHUIIHA.

2. IloBropsiembli, OPUEHTUPOBAHHBIN Ha
Nutpaner (SOE repeatable projects — infra-focused).
JlanHblll ypoBeHb npeanonaraeT Hanuuue pazsutoil COA,
BO3MOXKHO ¢ Heckonbkumu ESB, cnemmdukaruio 3amad,
olpefiesieHe TOTCHIMAJIbHBIX TOJb30BaTele M UuX
posneil. OCHOBHOE BHUMaHHE YIEISETCS UCIOIb30BAHUIO
COA BHyrpum opranusauuu. Ha Bropom ypoBHE
HAa4YMHACT IIPOLECC BO3BpaTa WHBECTULIUM, CBA3AHHBIN
C YMCHBLICHMEM CTOMMOCTH BHEJpEHUs Ou3Hec-

MIPOLIECCOB.

3. PacmupeHHBbIH, OpPHUEHTUPOBAHHBIN
Ha opranmszanuio (SOE extended enterprise-
focused). XapakTepusyercs 00beIMHEHNEM

Ou3Hec-TpoLEecCcCOB pa3jIWuYHBIX opranuzanuii. Ha
JaHHOM YypOBHE CO34aETCs CUCTEMa MOHHUTOPHHIA
OM3HEeC-POLEeCcCOB, MPOTEKAIIMNX B HECKOJIbKHX
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opraHusauuax. Bo3Bpar MHBECTUIMH NOCTUrAETCS
3a cuéT YMEHBUIEHUS CTOMMOCTHU NOAACPKAHUS
NMapTHEPCKUM CBA3EH.

4. OpuentupoBanubiii Ha pemenus (SOE
solution focused). JlaHHBI ypOBEHb MOApPA3yMEBAET
COBEPILEHCTBOBAHUE HH(PPACTPYKTYPHI, MOAJIEPKHU-
Bapomieil cepBuchl. OCHOBHOE BHHMaHHUE YAENAETCS
CO3JaHHUI0 HOBBIX TOPU3OHTAIBHBIX M BEPTUKAIBHBIX
pelieHuii peanuzanuu OM3HEC-MPOLECCOB (B YaCTHOC-
TH, BHeIpeHHe (peiiMBopkoB). Bo3Bpar mHBecTHIMI
JOCTUTAETCs 3a CYET CHUIKEHUSI CTOUMOCTH BHEIAPECHUS
HOBBIX OM3HEC-MPOIECCOB.

5. Onrumusanus NPOU3BOJIUTEIIBHOCTH,
rubkoctu u unTemnekryanuszanus (SOE performance,
agility and intelligence focused). [Tocnennuii ypoBeHb
MO/Ipa3yMeBaeT COCPEAOTOYEHHME BHUMAHHUS  Ha
peuieHue npodieM, CBSI3aHHBIX ¢ pa3paboTKOM ruOKui
CUCTEM, aJaNTHUPYIOIIMUXCA K H3MEHEHHUSM CpeIbl.
WHTennexkTyanu3anus MOXET OBITh IMpEACTaBICHA B
BHJIE CEMaHTHYECKOro IOHMCKa cepBUCOB. Bo3Bpar
WHBECTULIMUA JOCTUraeTcs 3a CYET YMEHbIICHUS
CTOMMOCTH  BJAJEHUS CHUCTEeMOH 1mpu  OBICTPO
HU3MEHSIONIENCS cpelie.

PaccMoTpeHHBIE MOJENU 3pEeNOCTH CUUTAIOTCA
B3aumozononssaomumu. Moznens COA mnpenHa3HadeHa
JUIsL UHTErpaTopoB, a mozaeas SOE 11s ynpasiieHLEB.
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npu npoeKmupoBanuu uHGoOpMAYUOHHBIX CUCIEM

4. AHa/IM3 ¥ MoJeJIMpOBaHue OM3HeC-IPOLeccoB
NPH NPOEKTUPOBAHMU HH(OPMALHOHHBIX CHCTEM

4.1. TexHos10rus ONUCaHUA OM3HEC-MPOLECCOB
MPU NPOEKTHUPOBAHUM UH(POPMALIMOHHBIX CHCTEM

TexHomnorus onvcanusi OU3HEC-NPOIIECCOB peau-
3yeTcsl uepes3 IMpolecc noapoOHOro OMUcaHus Bcex Ous-
HEC-TIPOLIECCOB KOMITAHUH B BUE TpaUIecKrX MoJereit
¢ 0003HaueHWEeM BCEeX B3aMMHBIX CBs3ed. st makcu-
MajbHOU 3(h(PEKTUBHOCTU 3TOM TEXHOJIOTUU HEOOXOIMMO
UMETh YTBEP)KICHHYIO METO0JIOTHI0, KBATU(PUIIMPOBaH-
HBIM MepCOHA U CPEICTBO ONMCAHUSI OU3HEC-TIPOLIECCOB.

MonenupoBanue U aHaiu3 OW3HEC-TIPOLIECCOB TIa-
pauIeNIbHO MOKET OBbITh HEOOXOAMMO U JUISl PELLIEHUS IPYyTHX
3a/1a4 KOMITaHUH, @ HE TOJIBKO B ITPOLIECCE MOAECPHU3ALMN UH-
(opMarmoHHBION crcTeMbl. Harprumep, Takux Kak:

- Ui cepTH(UKAMU CHCTEMBI MEHEIKMEHTa
kagectsa 1o cranaapram MCO cepuu 9000;

- 715 ONITUMU3ALIUU CTPYKTYPBl KOMIIAHUU U €€
YHUCIIEHHOCTH;

- s (dbopMupoBaHUs KOpPIIOPaTUBHBIX
PEIIaMeHTOB;

- Ui pa3pabOTKH TOJHKHOCTHBIX HHCTPYKINH;

- and MOJEpHM3AallMM  IPOU3BOACTBA U
PEUH)XMHUPUHTE KOMITAaHUY;

- Aud MUHUMU3ALMM 3arpaT M TOBBIIICHUS
3¢ PEeKTUBHOCTH KOMIIAHHUH.

TexHomnorus onucanus OU3HEC-TIPOLIECCOB BKIIIO-
4aeT B ce0s ONPEIeIICHHYI0 METO0JI0T M0, KOTOpasi BKIIIO-
yaeT B ceO0sl:
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1. Onucanue OpraHU3allMOHHON CTPYKTYpBI
komnanuu. CTpouTcs uepapxuueckas MOACTb MU
MOJIET KOMITAHUU IO TPUHIMIY TMOXYMHEHHOCTH |
B3aMMOCBSI3aHHOCTH.

2. Omnucanne  WHPOPMALMOHHOM  CHUCTEMBI
koMmnanuu. Pa3pabarsiBaeTcst Moaenb HMH(OPMAIIMOHHOMN
CHCTEMBI, 0003HayaroIas BCe MOIYIM M NPUMEHIEMOE
IporpaMMHOE 0OecrieueHue.

3. Onucanue byHKIHI noJipa3eeHui
koMnaHuu. PaspabareiBaeTcsi (yHKIMOHANbHAS MOJAEIb
KOMIIAaHUM C TOAPOOHBIM ONUCAaHHEM BceX (GYHKUUI
CTPYKTYPHBIX MOJPA3ACIICHU.

4. Onucanue BbIOpaHHBIX OH3HEC-TIPOLIECCOB
koMnaHuu. PazpabareiBaioTcss MoAenu Bcex OuzHec-
MIPOIIECCOB KOMIIAHUU.

5. OmnucaHve UPOAYKTOB MU YCIYI KOMIIAHHH.
Crpoutrcst Moaenb TMPOAYKTOB M YCIOYI, KOTOpbIE
MPOU3BOJATCS WIM DPEATU3YIOTCS KOMIIAHMEH Kak Ha
BHEIIIHEM, TaK BHYTPEHHEM pbIHKE.

6. Omnpenenenue u NOCTPOCHHE AepeBa OU3HEC-
nporeccoB koMnaHuu. OcymecTBseTcs Kiaccuukarus
BCEX OM3HEC-IIPOIIECCOB HAa OCHOBHBIE, 00ECIIEYNBAIOIIINE
Y YIPABJICHUS € TOCIEIYIOUMM HOCTPOESHUE MOJIENTH O3~
HEC-TIPOLIECCOB KOMITAaHHH.

7. Onucanue MHPOPMALMOHHBIX MOTOKOB BCEX
6usHec-nporeccoB. IIpoucxoaur mporecc UaeHTU(UKA-
UM MH(OPMAIIMOHHBIX MOTOKOB BBISBICHHBIX OM3HEC-
MIPOIIECCOB C IMOCIEAYIOIIUM MOCTPOSHUEM MOAETH HH-
(hOpMaIMOHHBIX TOTOKOB.

[lepedens cpencTB onucaHus OM3HEC-TIPOLECCOB
JIOCTAaTOYHO IITHPOK U XOPOILIO MPEACTABICH HAa POCCUM-
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cKkoM pbiHKe. OT caMbIX NMPOCTBIX IporpaMm Tuna MS
Visio, no crnenuanusupoBanHbix Tuna ARIS u CaseWise.
[Ipu 3TOM CYIIECTBYIOT KaK JOPOrOCTOsIIUE MPodeccHo-
HaJIbHbIE IPOTPaMMHBIE CPE/ICTBA, TaK U OeCIIaTHbIC HITH
yueOHbIe BEpCHH M3BECTHBIX NMPOAYKTOB. BbiOop cpencts
onucaHusi OM3HEC-TPOLIECCOB Yallle BCEr0 OMpeAesseTcs
UX CIOKHOCTbIO, ITyOUHON U TpeOOBAaHUSIMHU 3aKa3uMKa K
KaueCTBY OMMCAHUS U MOJCIUPOBaHUS OU3HEC-TPOLIECCOB
KOMITaHHH.

OMnBIT yCTEHIHBIX KOMITAHUH MOKa3bIBAeT HEOOXO-
JTMMOCTb ITOCTOSIHHOTO COBEPILIEHCTBOBaHMS HH(pOpMaLIU-
OHHBIX CUCTEM, a 3HAYUT U OU3HEC-TPOILIECCOB. ITO MO3-
BOJISICT UM HAXOJMUTHCS B COCTOSIHUH ITOCTOSTHHOTO TIOMCKA
Hanbosee ONTUMAIbHBIX TEXHOJIOTUH, COKpallaTh H3Je-
PKKH, TOOUBATHCS BHICOKON 3(PEKTUBHOCTH MPOU3BOAC-
TBa M Bcel KOMIIAHWHU, TIPUHUMATh B3BEIICHHBIC U MPOAY-
MaHHbIE PEIICHUSI HA OCHOBE (PaKTOB M 3HAHUS peabHOM
00CTaHOBKH.

4.2. MeToabl aHAJIN3a U ONITHUMHU3ALIHHA
OM3Hec-MpoueccoB

HuTepec K yHpaBlIeHHIO OU3HEC-IIPOLECCaMU
B KOMIIAHHAX BBI3BaH HC TOJBKO HGO6XOI[I/IMOCTBIO
pa3paboTKU M BHEIPEHUSI COBPEMEHHBIX MH(OPMAIIMOHHBIX
CHCTEM, a IpPEeXJEe BCEr0 HEOOXOAUMOCTBIO OBICTPOH
peaKkuu Ha U3MEHSIOINECS YCIOBUS PBIHOYHOM CpEelbl,
0COOEHHO ByCIIOBHAX MUPOBOI'0 9)KOHOMUYECKOIO KPU3HUCA.
CBoeBpeMeHHBII aHanu3 OW3HEC-TPOLIECCOB IMO3BOJISET
T'paMOTHO OCYIICCTBJIATH PCIIIAMCHTALIUIO U YIIPABJICHUC
WMH, COBEPILEHCTBYS CaM MPOLECC U MHPOPMALUOHHYIO
cUCTEMY.
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MeTonbl ONTUMU3ALUN OU3HEC-TIPOIIECCOB:

1. MuHuMH3aIUS YYaCTHHUKOB OusHec-
npoiiecca.

2. Tunwuzanusi OU3HEC-MPOIIECCOB.

3. VYmpoeHnue GU3HEC-TIPOLIECCOB.

4. CoxkpaleHue BpeMEHH IMpOTeKaHUs Ou3Hec-
npoiiecca.

5. OGecneyeHne mapaieIbHOCTH  OH3HEC-
MIPOLIECCOB.

6. MckioueHue U3IUIIHETO KOHTPOJIS B OM3HEC-
nporiecce.

7. MuHuMHM3aLMAg ~ ydacTHsl PYKOBOACTBA B
Ou3HEC-TmpoIieccax.

8. IlocrosiHHOEe COBEpIICHCTBOBaHUE OU3HEC-
npoiiecca.

9. PeumHXMHUPUHT OM3HEC-TTPOLIECCOB.

10. M3yueHune M BHEApPEHUE ONbITA JIyYIIUX
KOMITaHu# (OEHYMApPKUHT).

11. CokpaieHue cTouMOCTH OU3HEC-TIPOIIECCOB.

[TpyHIMOBI  OCYHIECTBICHUS  PEHH)XUHUPHUHTA
OHM3HEC-TIPOIIECCOB:

- TBepJas pemrMMOCTb U BOJIS PYKOBOIUTEIIS;

- uHTerpauuss pabouumx ITAnoB  OH3HEC-
nporecca B OJI1H;

- eaMHOOOpazWe TPOM3BOJACTBA B  paMKax
OZIHOTO OM3HEC-TIpoLecca;

- MHHUMH3ALHS COIIaCOBAaHUIA,

- Lenecoo0pa3sHOCTh MecTa OM3Hec-Ipolecca;

- HazHaueHHe MeHe/Kepa OM3Hec-Ipolecca;

- MHHUMH3ALUS TPOBEPOK U YHPABISIOMINX
BO3ACHCTBHI;
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- NpUMEHEHHE CMEIIaHHOrO  TOoAXoma K
yIIPaBJICHUIO;

- TOBBIIICHUE OTBETCTBEHHOCTH UCIIOJIHUTENEH
Ou3HEC-TpoIlecca;

- pacyeT HEOOXOIMMBIX PECypCoB JUIsl OM3HEC-
MIPOLIECCOB.

PeuH)XMHUpUHT B  HACTOsIIEE BpeMs OJMH
CaMbIX  paclIpOCTPAHEHHBIX CIOCOOOB  MOBBIIICHUSA
3pPEKTUBHOCTH KOMIIAaHUH, IIUPOKO HCIIOIB3YIOIIUICS
B Ipolecce JHMKBUAALUN TOCIEACTBUA  MHPOBOIO
HKOHOMHUYECKOTO KpH3HCA.

4.3. MoaeaupoBanue OusHec-npoueccos (Business
Process Modeling) npu npoekTupoBaHuu
HH(POPMAIHOHHBIX CHCTEM

MonenupoBaHie OW3HEC-TIPOIIECCOB — CIIOXKHBIN
MIPOIIECC OTMMCAHMS PA3TUIHBIMUA METONOJIOTUSMH  peallb-
HBIX OM3HEC- MPOIIECCOB C LENBIO MOBBIIEHHS (P PEKTHB-
HOCTH B TIporiecce pa3paboTKy U BHEAPEHUS WHpOpMaIu-
OHHOM CHUCTEMBI WM peUH)KUHUPHUHTA. CIIOXKWICS Ompesie-
JICHHBIH MTOPSIIOK MOJIENTMPOBAHMS OM3HEC-TIPOIIECCOB:

1. COop u wusydeHue Bcedl wuHDOpMAIKA O
Ou3Hec-TpoIiecce.

2. Pa3zpaboTka MOzmeNH «Kak eCTh» JUisi Ou3Hec-
nporecca.

3. Amnanus peanbHOTo OM3HEC-TIpoIiecca.

4. Pazpaborka moKazareneid 3PQeKTHBHOCTH
Ou3Hec-mpoIiecca.

5. BbiaBneHue mpoOseM BBINOIHEHUsI OU3HEC-
nporecca.
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6. Pa3paboTka MOJeNH «KakK JIOMKHO OBITHY IS
Ou3Hec-mpoIecca.

7. Pa3pabotka pernameHTa OM3HEC-TIpOIecca «Kak
JIOJKHO OBITHY.

8. PaszpaGorka 1ulaHa BHeIpeHuss Ou3Hec-
IpoIecca «Kak JOHKHO OBITh.

9. OOyueHue y4aCTHHKOB OH3HEC-TIpOIIecca.

10. BBenenne OusHec-mpouecca B  ONBITHYIO
9KCILTyaTalHUIoO.

11. Jlopaborka OusHec-mpouecca M BBOJ B
9KCILTyaTallHUIoO.

12. Konrponb mokazareneil  3pQeKTUBHOCTH
Ou3Hec-mpoIecca.

MeTononornu npouecca MoaeJIMPOBAHUS

ousHec-npoueccos B HoTauusix IDEF [11]

IDEF — Coxpamenue or Integration Definition
Metodology (O0bemuuenne Metononorudeckux [ loHsTuid).
CeMelcTBO COBMECTHO HCHIONB3YEMBIX METOZOB YISl IIpoLiecca
mMonermposanust. IDEF TexHomorust MCIons3yercs, HaduHas ¢
koHma 1980-x ronos. Department of Defense USA (Munmcrepcto
oboponbl CIIIA) sBisieTcss OCHOBHBIM TIONTE30BATENIEM JTAHHON
TeXHONOrWK. EH, Taroke, NOJIb3YIOTCS HEKOTOpBIE KpYIHBIE
xopriopatwiu B CLLIA.

IDEF0 (Function Modeling) — maHHbIii MeTOn
UCTIONB3yeTCsl JUId CO3laHMs (DYHKLIMOHAJIBHOM MOJIEIIH,
KOTOpasi SIBISIETCS CTPYKTYPUPOBAaHHBIM OTOOpaKEHHEM
(yHKIMIA IPOU3BOJICTBEHHOM CUCTEMBI MJIH CPEJIbl, a TAKKe
uH(popMaImu 1 00bEKTOB, CBI3BIBAIOIINX 3TH (PYHKIIIH.

IDEF1 (Information Modeling) — nanusb1ii MeTOx
MIPUMEHSIETCS [T IOCTPOCHUS WH(POPMALIMOHHON Mojie-
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JH, KOTOpasi IMpeJCTaBisieT COOOW CTPYKTYPHUPOBAHHYIO
MHPOPMALIMIO, HEOOXOAUMYIO ISl MOJACPKKH (YHKLIUI
IIPOU3BOACTBEHHON CUCTEMBI WJIU CPEBI.

IDEF2 (Simulation Model Design) — nannslii
METOJ MO3BOJISIET OCTPOUTh JUHAMHUYECKYIO MOJEIb
MEHSIOIIEr0oCss BO BPEMEHHU MOBeAeHUs QYHKUUM, HH-
dbopmanuu M pecypcoB NMPOU3BOACTBEHHON CHCTEMBI
unu cpensl. lanHas monenb ucnoab3yercs peako. B
OCHOBHOM BOCTpeOOBaHa Ha MPEANpPUATHAX, 1€ He-
00X0AMMO OmHcaTh HENPEPBHIBHYIO JACHTEIBHOCTh Ha
KOHBelepax WM aHaJIOTHYHbIe QYyHKIUU.

IDEF3 (Process Description Capture) — nanssblii
METOJ] UCTIONB3yeTcsl it cOopa nHpOpMalMu O COCTOSI-
HUU MOJIENIUPYEMOM CUCTEMBI. DTO CTPYKTYPHBI METO.,
MOKa3bIBAIOIINN TPUYUHHO-CIICACTBEHHBIE CBSI3H U COObI-
Tus. OH TaKkKe NOKa3bIBaeT, Kak OpraHu3oBaHa padora, u
KakMe IMOJIb30BaTeNu paboTalOT ¢ MOJEIUPYEMOM cHCTe-
Mmoil. IDEF3 cocTout u3 AByX METOIOB.

Process Flow Description (PFD) — onucanue
IIPOLIECCOB, C ONMCAaHHWEM TOr0, KaKk OpraHu3oBaHa pa-
00Ta MEXIy pPa3NUYHBIMU 3JIEMEHTaMH MOICITUPYEMOM
cucteMbl. Object State Transition Description (OSTD)
— OIMCaHME NEePEXOJ0B COCTOSHUN OOBEKTOB, C ONTUCAHU-
€M TOr'0, KaKH€ CYLECTBYIOT IPOMEKYTOUHBIE COCTOSHUS
y 00BEKTOB B MOACIUPYEMOI CUCTEME.

IDEF4 (Object-Oriented Design) — nanHbIil
METO/l 0OBEKTHO-OPHEHTUPOBAHHOTO TJIAHUPOBAHUS OBLIT
pa3paboTaH A1 HOAJIEPKKU 00BbEKTHO-OpUEHTUPOBAHHON
uzaeonoruu. [logpoduee - Texnonorust UML.

IDEF5 (Ontology Description Capture) —
JAHHBIM METO/ MO3BOJISIET pa3pabaTbiBaTh, U3y4yaTh M
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MOJJECPKUBATh OHTOJIOTUIO MOJAEIUPYEMONH CHCTEMBI.
TepMuH «OHTONIOT U BKITIOYAET B ce0s1 KaTajaor TEPMUHOB
o0nacTy 3HAHWI; MpaBUiIa, OOBSICHSIOIINE, KAaK TEPMUHBI
MOTYT KOMOMHHUPOBATHCA, CO3/1aBasi PU TOM KOPPEKTHbIE
CUTyalluu B 00JIaCTH 3HAHWM U COIVIACOBAHHBIC BHIBOJBI,
HCIIOJIb3yEMbIE B MOJEIINPYEMON CUCTEME.

IDEF6 (Design Rational Capture Method) -
JaHHBI METOA MO3BOJISIET HUCIOJIb30BaTh PALlMOHAIBHBIN
OIIBIT IPOEKTUPOBAHUS.

IDEF7 (Information System Auditing) - 1aHHbIi
METOJ] OIMCBIBAET IPOBEIECHUE METONOJOTUN ayAuTa
MH(POPMALIMOHHON CUCTEMBI.

IDEF8 (User Interface Modeling) — nanHbIi
METOJI MO3BOJISIET pa3padaThiBaTh HEOOXOJMMBIE MOICITH
I'padpuueckoro Uutepdeiica IlompzoBarens (Human-
System Interaction Design). Meron mnpenHa3zHadeHa
JUI. TPOEKTUPOBAaHUS B3aUMOJCICTBUS 4YEJIOBEKA U
TEXHUYECKOU CHUCTEMBI.

IDEF9 (Business Constraint Discovery) - nannas
MOJI€Nb IPEHA3HAUEHA JIJISl aHAJIM3a UMEIOILMXCS Y CJIOBUH
Y OTpaHUYCHUH (B TOM YKCiIe PU3NUECKUX, FOPUIUUIECKUX
WIK JIOOBIX APYTMX) U WX BIMSHUS HA MPUHUMAaeMble
peLIeHUs B IPOLECCE PEMHKUHUPHHTA.

IDEF10 - Implementation Architecture
Modeling.

IDEF11 - Information Artifact Modeling.

IDEF12 - Organization Modeling.

IDEF13 - Three Schema Mapping Design.

IDEF14 (Network Design) - nanHblii meTon
MO3BOJIAET  MOJIEIMPOBATh  BBIYMCIUTEIBHBIE  CETH.
Mogenp npenHazHau€Ha AJIs NPECTABICHUS U aHAJIN3a
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JAHHBIX NPHU MPOEKTUPOBAHUU BBIYMCIUTEIBHBIX CETEH
Ha TpauuecKoM SI3bIKE C OINUCAHHEM KOH(UTrypamui,
odyepenedl, CeTeBbIX KOMIIOHEHTOB, TpeOOBaHUU K
HaJE)KHOCTH.

HawuOonee HOIYJISIpHBIE METO0JIOTHH
MOJICTTUPOBaHUS OM3HEC-TIPOIIECCOB M UX aHAIN3A:

*  MopnenupoBanue  OW3HEC-TIPOLIECCOB B
Horaruu IDEFO npeanasnaueHo 1i1st GyHKIMOHAIBHOTO
OTMHCaHUs OU3HEC-TIPOIECCOB.

*  MopnenupoBanue paboyMxX TMOTOKOB B
Hotaruu IDEF3 npennaznaueHo A onmucaHus pabodumx
IIPOLIECCOB.

*  MogenupoBaHue MOTOKOB JaHHBIX B HOTALUU
DFD npenna3zHaueHo i ONMcaHusi HOTOKOB HH(POPMaLUU
B IIPOLIECCE BHITIOTHEHHSI PaOoOT.

Monenuposanue B HoTauuu IDEFO npeacrasnsier
u3 ce0si paCCMOTPEHHYIO paHee CUCTEMY U3 OJIOKOB M IyT
(cTpenouex), 0003HAUAOIIUX BHEIIHUE CBS3U OW3HEC-
npotiecca u ero aekomnozunuto. Horauuu IDEFO u IDEF3
WCTIONB3YIOT CIIEAYIOIUE OOBEKTHI, MPEACTABICHHBIC B
tabnuax 5 u 6.

Tabnuma 5.
I'padpnueckne 00bEKTHI NpeCTABICHUS
OM3HeCc-nmpoLeccoB

Ne | Haumeno- Onucanune I'paduyeckoe
BaHHe npejcTaBJeHUe
Horanus IDEF0
1 |Monyns OOBEKT CITY>KUT JIJIsl OTIMCAHUS 7
nosezieHust | pyHKumMi (mpouenyp, padbor), BbI-
(UOB) MTOJTHSEMBIX TIOIPa3ICICHUIMI/
COTPYIHHKaMH NPEIIPHUSTHSI.
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2 |Crpenkxa Crpenka onuchIBaeT BXOAIUE

TepualibHBIE Pecypchbl, He00X0IH-
MBI€ JUIsl BBIIOJIHEHNUS (PYHKIIH.

CJICBa JOKYMCHTHI, I/IH(i)OpMaHI/IIO, Ma- —

3 |Crpenka Crtpenka onuchIBaeT UCXOASIINE
cripaBa JTIOKYMEHTBI, HH(pOpMAIIHIO, MaTe-
pHAIIbHBIE PECYPCHI, SABIISAIOLIUECS
Pe3yJabTaToM BBINOTHEHUs (yH-
KIIUH.

4 |Crpenxa Crpernka OnICHIBACT YIIPABIISIO-
CBEpXY 11ee BO3/IeHCTBISI, HAIpUMeEp pac-
MOPSDKEHUE, HOPMATHBHBIN J10-
KyMeHT 4 T.4. B Hotauuu IDEF0
Ka)kJas Ipolenypa J0o/bKHa 00s-
3aTeIbHO UMETh HE MEHEE OTHON
CTPEJIKH CBEPXY, OTpaXKarollen
YIPABISIOLLEE BO3ICUCTBUE.

5 |Crpenka Crpenka CHU3Yy ONKCHIBAET T.H.
CHU3Y MEXaHU3MBI, T.€. PECYPCHI, He-
00XOIMMBI€ /IJIs1 BBITIOJTHEHHMS
IpOLEaypsl, HO HE U3MEHSIONINE
B IIPOLIECCE €€ BBHIIOIHEHHUS CBOE
cocrosiHue. [IpumMepsl: coTpyn-
HUK, CTAaHOK U T.JI.

Horanus IDEF3
1 |Mogens OOBEKT CITY>KUT JJIS1 OTIMCAHMS
paboThl ¢byHxumit (mpouenyp, padbor), BbI-
(UOW) TIOJTHSIEMBIX TTOJIpa3IeICHUIMH/

COTPYIHUKAMH ITPEATPUSTHS.

2 |Ccputounblii | OOBEKT, HCIIOIB3YEMBIH TSI
00BEKT ONHCaHMs CCHUIOK Ha JIPYTHUE ua-
IrpaMMBbI MOJIEITH, IIUKINYECKHE
IIEPEXO/bl B paMKax OQHOU MOJe-
JIY, pa3IUIHbIE KOMMEHTAPUHU K
GYHKIUSAM
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3 |Jlornyeckoe |Jlornyeckuii oneparop, onpee-
«» JISIFOILMIA CBSI3H MY (DYHKIHSA- &
MU B paMKax npouecca. ITo3Bomus-
€T OMHCaTh BETBICHHUE MTpoIecca

4 |Jlormueckoe |Jlormaeckuii omeparop, onpee-
«AJIN» TISTOTIHN CBSI3U MEXIy (DyHKIIHS- 0
MH B paMmkax npouecca. [To3oms-
€T OITMCATh BETBIICHHUE ITPOIEcca

5 |Jlornueckoe |Jloruueckuii oneparop, onpe-
UCKJIIOYAIO- |EJISIOIINH CBSI3H QYHKIMIMU X
mee «JIN»|B pamkax npouecca. ITo3Bonser
OMKCaTh BETBIIEHNE Ipoliecca

Tabmuna 6.
Tunsl cTpesiok B HoTtauusax IDEF0 u IDEF3

Ne Tun crpesku I'paduueckoe
Npe/icTaBJIEHH e

1 Crpenka npeamectBoBanus. Coenu-
HSET MOCJIEN0BATEIBLHO BBIIIOJIHSIE-
Mble (pyHKITHH.

2 |Crpenka orHomenus. Mcronssyercs
IUIS TIPUBSI3KM OOBEKTOB-KOMMEHTa- |~ === ======- >
pHEB K QYHKLUSIM.

3 |Crpeinka noroka 00bekTOB. [loka3bl-
BaeT MOTOK OOBEKTOB OT OJHOM PyHK- |~ P
LMY K JpYyToi.

IIpumep mnoOCTpoeHMsI JuarpamMM B HOTalMU
IDEFO npexncrasneH Ha puc. 26 [yisi ONTOBOIO Mara3uHa.
JlekoMno3uIus 3Toro OM3HEC-IpoLecca U300pakeHa Ha
puc.27.
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MonenupoBanue pabounx MIOTOKOB B
nHorauus IDEF3 npeacraBisier w3 ce0s  nuarpamMmy
MOCJIE0BATEILHOCTH  BBIOJIHEHUS  ONpPE/IEeTIEHHBIX
JIEUCTBUI U B3aMMO3aBUCUMOCTH MEXIy HUMH.

Huarpammsl IDEF3 npencrasistor u3 ceds Habop
¢uryp ¢ oOo3HaueHHBIMU JeicTBUsIMU. Bce neiicTBus
MMEHYIOTCSI C HCIIOJIb30BAaHUEM IJIarojioB, KaxJoMy U3
JEHCTBUI TPUCBAWBACTCS YHUKAIbHBINA WIACHTH(HUKAIIH-
onnslii HOMep. Bce cBsizu B IDEF3 sBnsitorcss onHOHa-
MPaBJICHHBIMU M OPTAaHU3YIOTCS CJIEBa HAMPABO.

Tune cs3eii B HoTauuu IDEF3:

* Bpemennoe mnpenmectBoBanue (Temporal
precedence), mpocras crpenka. VcxomHoe neicTBue
JIOJIKHO 3aBEPILIUTHCS, MPEKJIEC YeM KOHEYHOE JCHCTBUE
CMOJKET HAa4aThCA.

*  OObextHbIN MOTOK (Object flow), crpenka c
JIBOMHBIM HAKOHEYHHUKOM. BBIX0A HCXOIHOIO ICUCTBHUA
SIBJISIETCSL BXOZIOM KOHEUYHOro jaevictBus. McxonHoe naeiic-
TBHE JIOJDKHO 3aBEPLUMTHCS, NIPEXKIEC YEM KOHEUHOE JIeHC-
TBHE CMOXKET Ha4aTbcsl. HanMeHOBaHMSI IOTOKOBBIX CBSI3EH
JIOJKHBI YETKO UJICHTU(HIIMPOBATH O0BEKT, KOTOPBIiA 1epe-
JTAETCS C UX IMOMOILBIO.

*  Heuerkoe OTHOUICHUE (Relationship),
MyHKTUPHAs CTPEJIKa.

IIpumep auarpammsl B Hotauuu IDEF3
IIpeJICTaBJIeH Ha puc. 28.

3aBeplIieHHe OAHOIO JACUCTBUS MOXKET WHUIUU-
pOBaTh HauyajO BBIOJHEHUS Cpa3y HECKOJIbKUX JPYTUX
JEHCTBUH, KT HA000POT, ONPEICICHHOE IEHCTBHE MOXKET
TpeOoBaTh 3aBEPIICHUS HECKOJIBKUX APYTUX JEUCTBHUHU /10
HayaJia CBOETO BHIMIOJIHEHUs (BETBICHHE TPOIIECCa).
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Ecmm neiictBusa “NU”, “UJIN” noKHBI BBIIOIHSATH-
Csl CHHXPOHHO, 3T0 0003Ha4aeTCst AByMs IBOMHBIMH BEpPTHU-
KaJbHBIMH JTMHUSMHU BHYTpU OJI0Ka, ACHHXPOHHO - OJTHOH.

Huarpammsl B HoTanuu DFD mokassiBaroT, Ka-
KMM 00pa3oM KaXkK/blii Iporiecc npeodpaszyeT CBOM BXO-
HbIEC JaHHBIE B BbIXOAHBIE. [Ipn 3TOM 0TOOpaxarbcst Mo-
I'yT HE TOJbKO MH(OPMALMOHHBIE, HO U MaTepHaJIbHbIC
notoku. IIporecc MoxeT ObITH JEKOMITO3UPOBAH.

OCHOBHBIMU KOMIIOHEHTAMH JHarpaMM IOTOKOB
TAHHBIX SIBIISFOTCSI:

*  BHEIIHUE CYHIHOCTH (MaTepHajbHBIA OOBEKT
Wik (PU3NYECKOE JIUIO, SBISIOMIMECS HCTOYHUKOM HITH
NpUEMHUKOM  HMH(QOpMAlMK, HAmpuUMep, 3aKa34yHKH,
MIEPCOHAJI, TOCTABIIUKH, KIIMEHTHI, CKIIa);

* CHUCTEeMbl U  TIOACHUCTEMBI (Hampumep,
MOJICUCTEMA 110 paboTe ¢ PU3NIESCKUMU JTUIAMHU );

*  mpouecchl (peoOpa3oBaHUE BXOIHBIX TTOTOKOB
JIAHHBIX B BBIXOJIHBIE B COOTBETCTBUU C OMPEIEICHHBIM aJl-
TOPUTMOM; (PU3UYECKHU ITO MOXKET OBITh, HATIPUMED, TTOAPa3-
JIeTICHUE OpraHu3aiyu (OTHEN), BBITONHSOMmEe 00paboTKy
BXO/IHBIX JOKYMEHTOB M BBIITyCK OTYETOB, IPOrpaMma, arra-
PaTHO peaM30BaHHOE JIOTMYECKOE YCTPOHCTBO U T.11.);

*  HAKOIUTEIHN JTAHHBIX (abcTpakTHBIE
yYCTPOICTBA JUIsl XpaHEeHUsI HHPOPMAITUH );

*  IIOTOKM JaHHBIX (Ha AUarpamme - CTPEJIKN).

ITpumep nuarpammel DFD nipencrasieH Ha puc. 29.

Juarpammsl 1oTokoB nanHbix DFD ucnons3yrores
JUIL TIOCTPOCHUSI MOJENEH «KaK eCTh» M «Kak Hajio»,
OTpakasi, CyIIECTBYIOIIYIO U TpeiaraeMylo CTPYKTypy
OM3HEC-TIPOIIECCOB OPraHU3ALHH.

160



Anaaus u modeaupobanue busnec-npoyeccol
npu npoeKmupoBanuu uHMoOpMAYUOHHBIX CUCIEM

EL

-t
aadms
e sodues

BIHAT'28D)

._.auua:ﬁm

W) EH

(.1 X19HHeY g0M0101 BWwedIen]] — 67 MOHAOUJ

venoadayy

sodues aresodmade §o

JLEIEE O

THaT 8
azegodimadedo

i.
2EEHEL 0
FIHaL'2a])

XeEENee ©

vunesaco duyy |

rs]

vadm P

(A

sodueg

BeEdES
EdkoLdey

weneaday m

JOLTOHMa],

[=RERRJEA

reuHonEndo

gogeNes

wdaHadey

MHHmaeL o]l 1dgsadey

mmaewey m

miengia 4 JLELL SRR | dasrana M

manordes g

ECENES

2MHHEE
algHLediHoy

muieditey

[ EEENEE AdhoLOEd ; ﬂ 1
e - oiiHL2hA qregedimade §o
- S1HLIR S eeeyes euhoLden - — eeues aierooedon
enoLdey BEHL3h

scth

[ 2412
SMHESNLIG

MiHIHEVd2 4

riHaraedu
HEnLe

enHargedud
MHMLIC L]

<

161



OcnoBs1 npoexmupoBanus ungopMAYUOHHBIX ClCIEM

S. ABTOMaTU3HMPOBAaHHOE IPOEKTUPOBAHUE
UH(pOPMALMOHHBIX CHCTEM
Ha ocHoBe CASE- TexHoJsiorun

5.1 Haznauenue CASE-cpencts

VY4uThIBast HOCTOSIHHBIN POCT TPeOOBaHUMN, CHIIb-
HO YBEJIMYHMBACTCS CIOKHOCTH COBPEMEHHBIX HH(pOP-
MAalMOHHBIX CUCTEM. MOXXHO BBIIEITUTH CIEIYIOIIHE
0COOCHHOCTH KPYMHBIX CYLIECTBYIOUIUX HWH(OpMaIu-
OHHBIX CHUCTEM:

*  CIIO)KHOCTb OIIMCaHMS;

*  HaIM4He COBOKYITHOCTH TECHO
B3aMMOJICHCTBYIOINX KOMIIOHEHTOB;

*  OTCYTCTBHE IPSMBIX aHAJIOTOB, OTPAHUYHBA-
oll[ee BO3MOXHOCTb HCIIOJIb30BAaHUSI KAaKUX-JIMOO THUIIO-
BBIX TIPOCKTHBIX PEIICHUH U MPUKIIAJHBIX CHCTEM;

*  HEoOXOIMMOCTh HHTETPAIMH CYIIECTBYIOIIIX
Y BHOBb pa3pabaThIBaEMbIX MPUIIOKEHUI,

*  (YHKIMOHHMpPOBaHUE B HEOJHOPOTHON cpere
Ha HECKOJIbKUX amllapaTHBIX Iiardopmax;

*  Ppa3oOIIEHHOCTb U Pa3HOPOIHOCTH OTAEIBHBIX
Tpynm pa3paboTYMKOB TIO0 YPOBHIO KBaTU(pHUKAIHMUA U
CJIOKUBIIAMCS TPAIUIMSIM UCTIONB30BAHMS TEX WM UHBIX
WHCTPYMEHTAJILHBIX CPEJICTB;

*  CYIICCTBEHHAas BpEMEHHasl MPOTHKEHHOCTh
MPOEKTa pa3pabOTKH.

Co3znanue Bceil TpeOyemMol MPOEKTHON JTOKyMEH-
TallMK BPYUYHYIO SIBISIETCS] KPAHE CII0KHOM 3a1a4ei, a pe-
JAKTUPOBAHUE CO3JaHHOTO MAaKeTa JI0KyMEHTOB BIECUET 3a
co0oii emé OobITNE TPYIHOCTU. B CBS3M € ATUM, MOKHO
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BBISIBUTH CIIEIyIOIME TPOOIEeMbl, BOSHUKAIOIINE IIPH PyU-
HOM TIpoliecce NPOEKTUPOBAHUS:

*  HeaJeKBaTHas crerudukanus TpeOOBaHHIA;

*  HECHOCOOHOCTb OOHApy)XHBaTh OIIMOKU B
MIPOEKTHBIX PEIICHUSX;

*  HHU3KOE Ka4yeCTBO JOKYMEHTALUH, CHIKAIOIIIee
9KCITyaTallMOHHbIE Ka4eCTBa,;

*  3aTDKHOW IMKJI M HEyIOBJIETBOPUTEIbHBIC
pe3ynbTaThl TECTUPOBAHUS.

CyIiecTBeHHOE TOZCTIOPhE B PEIICHUM MOI0OHBIX
npo6rnem BHocsAT CASE-cpenctsa (Computer Aided Software
Engineering). [Toq CASE-cpenctBoM moHMMaeTcsi CHElu-
aJlbHOE TPOrPaMMHOE OOECIEUeHHUEe, IOJICPIKUBAIOIIIEE
MPOLIECCHI CO3/IaHUSI U COMPOBOXKACHHS MH(OPMALIMOHHBIX
CHCTEM: aHaJi3 U (POPMYIIUPOBKA TPEOOBAHUIA, IIPOSKTUPO-
BaHUE MPUKIIAJHOTO IPOrpaMMHOI0 obecredeHus 1 6a3 JaH-
HBIX, TEHEpalus KoJa, TECTUPOBAHHE, TIOKyMEHTHPOBAHUE,
obecrieueHre KayecTBa, KOHPUIYpAlIMOHHOE YIIpaBJeHHE U
yIIpaBJICHUE TIPOEKTOM, a TAKXKE JIPYTHe MPOLIECCHL

[Tonnas cpena pa3paboOTKu WHGPOPMALMOHHON
CHUCTEMBl ~ NpEACTaBIsieT M3 ce0s  COBOKYIHOCTb
HCIIOJIB3YEMBIX CASE-cpencrTs, CUCTEMHOTI'0
MPOrPaMMHOT0 00ECIIeYeHHS U TEXHUYECKUX CPEICTB.

Cnenyert 3ametuts, uto CASE-cpencTsa naneko He
BCErJa cpasy ke AT oXuaaeMbiil 23QQeKT, KpoMe Toro,
peanbHbIi OromkeT, TpeOyemblii Ha BHeApeHHue, B 0OJb-
IIMHCTBE CIIy4aeB CYLIECTBEHHO IMPEBBIMIAET UX PHIHOY-
HYIO CTOUMOCTb.

YroObl yBENMYUTH IIAHCHI HA YCIEIIHOE BHEIpeE-
nue CASE-cpenctBa, HEOOXOIMMO PYKOBOJICTBOBATHCS
TpeMs aCIeKTaMu:
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*  TEXHOJOTUA (OrpaHMYEHHOCTD
CYIIECTBYIOIIUX BO3MOXKHOCTEN);

*  KyJnbTypa (TOTOBHOCTb K BHEJPEHHIO HOBBIX
MIPOLIECCOB);

*  ympaBiieHHE (YETKOEe PYKOBOACTBO Ba)KHBIMHU
9TallaMu U IIporeccaMmu BHeI[peHI/IH).

Henocrarok BHMMaHHS K KakOMY-JIHOO acIeKTy
MOXET HETAaTHBHBIM 06pa30B CKa3arbCsa Ha YCIICIIHOCTU
mporecca BHEIPEHUS, JaKe, HECMOTPS Ha CKPYMyNE3HOe
CJIEZIOBaHHE CYIIECTBYIOIIUM PEKOMEHIAIIHSM.

5.2 Cocras n kiaaccupuxanusa CASE-cpeacrs

CASE-cpencTBa 001agar0T MOIIHBIMU Tpaduyec-
KHMHU CpE/ICTBAMH ONHMCAHUS M JTIOKYMEHTUPOBAHHS WH-
(OpMALIMOHHBIX CUCTEM, 00ECIICUYMBAIOT YIPABISIEMOCTb
nporecca pa3padOTKH, 3a CYET MHTETPALUU HEKOTOPBIX
KOMIIOHEHT, a TaKKe MO3BOJIAIOT LIEHTPATM30BAaHHO Xpa-
HUTH JAHHBIE [TPU TOMOIIU PETIO3UTOPHEB.

Konkpernass CASE-texHonorust BKIo4aeT B ceds
METO/IONOTHIO TIPOEKTUPOBAHHST MH(POPMALIOHHBIX CUCTEM
Y MHCTPYMEHTAJIbHBIE CPE/ICTBA AaHAIN3a U MOJICIIMPOBAHUSL.

Apxurexktypy CASE-cpencTBaMoKHOIIPEACTABUTD
B BHUJIE€ COBOKYITHOCTH IIECTH KOMIIOHEHTOB (puc.30):

1. Peno3utopuii JaHHBIX.

I'padmueckuii penakTop Auarpamm.
Bepuduxarop nuarpamm.
I'eneparop oT4€TOB.
AJIMUHHCTPATOP MPOECKTA.

Cepsuc.

Peno3uTopuii npencrapnseT coboi 0a3zy MaHHBIX,
MpeHA3HAYCHHYI0 i1 OOMeHa WH(OpMaIUel MExXIy

SANNANP Il

164



AbmomamusupoBannoe npoexmupobanue uHPOPMAYUOHHBIX CUCIEM
Ha ocnobe CASE- mexnoao2uu

T padbudeckuii Bepudurarop
pemaKTop 1arpaMm
JHarpaMm &

N/

T'eHepato Pemosutopmit HMHHUCTPATO
paTop — P ., AIMHHHCTPATOp
OTYETOR IAHHBIX TIpOeKTa

¢

CepBHc

Pucynok 30 - Kommonentst CASE-cpenctsa

komrnoneHtamu CASE-cpencTBa, a Takke Mg XpaHEHUs
cBeZIeHUH 000 BCceX 00BEKTaX MPOSKTHPYEMOM CUCTEMBI.

I'paduyeckuii penakTop nuarpamm npeaHa3HaYeH
JUISL OTOOPaKEHUST TPOCKTHUPYEMON HHOOPMAITMOHHON
CHUCTEMBI B 3a/1aHHON Tpaduueckoi HoTamuu. [To3Bomser
BBINIOJHATH CIEAYIOLIUE IeHCTBUS:

B CO3/aBaTh MEMEHTHI TUarpaMM U B3aUMOCBS3U
MEXy HUMU;

B 33/1aBaTh ONMMCAHUA JIEMEHTOB JUarpaMm;

B 33/1aBaThOIMCAHUSCBI3EH MEX Ty JIEMEHTaMU
uarpamm;

B pEeJaKTHpOBaTh 3JEMEHThl JAHarpamMm, HX
B3aMMOCBSI3U U OITUCAHUSI.

Bepudukatop Juarpamm BBISIBIISIET
HECOOTBETCTBUS pa3pabaTbiBaeMoit JuarpaMMsl
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METONOJIOTHH TpoekTupoBanue. Cpenu ero GyHKUUi
MOYXKHO BBIJICITUTD:

B MOHUTOPHHI TPABWJIBHOCTH MOCTPOCHUS
JHarpaMm;

M MarHOCTUKY U BBIJaYy cooOueHud o0
OIIMOKAX;

B BbUICJICHHE HA JUarpaMMe OIIMOOYHBIX
3JIEMEHTOB.

I'eneparop ~ OTYETOB  TO3BOJIIET  MOJy4aTb
UH(OPMAIHIO O COCTOSTHUM MPOEKTA B BUE, (DOPMUPYEMBIX
T0 pa3IMYHbIM MIPU3HAKAM, OTYETOB.

AJIMHHHCTpPATOp NPOEKTa NPEACTaBIsIeT co0oit
Ha0Op MHCTPYMEHTAJIBHBIX CPEACTB, HEOOXOIUMBIX JIJIs
BBITOJIHEHUST aIMUHUCTPATUBHBIX GyHKUu. K Takum
(GYHKLUSAM OTHOCATCS:

N UHUIMAJIU3AIMS IPOEKTa;

B 33JaHMs HAYaJIbHBIX IAPAMETPOB IPOCKTA;

N Ha3HAYEGHUS W M3MEHEHMs MpaB JOCTyHa K
SIIEMEHTaM MPOEKTa;

B MOHHTOPHHIA BBIIIOJIHEHUS paboT.

KomrioneHT cepBuca mpezcTaBiser coOoit Habop
CHCTEMHBIX YTWJIUT JJIs1 OOCITY>KUBAHHS PEMO3UTOPUS JTaH-
HBIX. Mlcnionb3yeTcst U1 apXUBalMK JTaHHBIX, BOCCTAHOBJIE-
HUS IAHHBIX M CO3/IaHUSI HOBOTO PEIO3UTOPUSL.

B 3aBrcumocTH OT 00NacTH MPUMEHEHHsT pa3IIHbIe
CASE-cpenctsa MOTyT coliepskaTh CJAESAYIOLIIE KOMIIOHEHTBI:

*  PENO3UTOPUH;

* rpaduueckue  CpeAcTBa  aHajgM3a U
MIPOEKTHUPOBAHUS;

*  cpeacTBa pa3pabOTKH MPUIOKEHUH;

*  cpeacTBa KOH(QUTYPAMOHHOTO YIIPABICHHUS;
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*  CpeAcTBa JOKyMEHTHPOBaHUS;

*  CpeIcTBa TECTUPOBAHMUS,

*  CpeICTBa YIpPaBICHUS IPOEKTOM;

*  CpEeICTBa PEUH)KUHUPHUHTA.

Tunosas knaccupukamnus CASE-cpencts no 60ib-
1Iei 4acTU COOTHOCUTCS ¢ UX KOMIIOHEHTHBIM COCTABOM.
Mosxzo paznenuts CASE-cpencrsa Ha CIEAyOUINE TUIIBL:

* CpeAcTBa  MOACTHPOBAHUSA  HPEAMETHOH
obnacTu (MOCTPOSHHS M aHAIM3a MOJENeH MpeaMeTHOM
obmactn);

*  CpE/ACTBa aHaJM3a U MPOEKTUPOBaHUS (CO37a-
HUE crielu(UKay KOMIIOHEHTOB, HHTEP(EliCOB CUCTEMBI,
APXUTEKTYPBl CUCTEMBI, AJITOPUTMOB U CTPYKTYP JAHHBIX);

*  CpeAcTBa NPOCKTHpPOBaHUS 0a3 JaHHBIX
(mocTpoeHnue Mozelel JaHHBIX);

*  cpeacTBa pa3pabOTKH MPUIOKEHUH;

*  cpencTsa PEHHKUHUPUHTA (ananus
IIPOrPaMMHBIX KOJIOB U CXeM 0a3 JaHHBIX U (POPMHUPOBAHUE
Ha HMX OCHOBE pAa3JIMYHBIX MOJENEH M TNPOEKTHBIX
cneuuukanuii);

*  CpeICTBa IUNIAHUPOBAHUS U YIPABICHUS;

*  cpeacTBa KOH(QUTYPAMOHHOTO YIIPABICHHUS;

*  CpeIcTBa TECTUPOBAHMUS,

*  CpeACTBa JOKyMEHTHPOBAHUSI.

B ucropudeckoii peTpocrneKkTuBe MOXHO BBIIETHTD
CASE-cuctemsl AByX ITOKOJIEHHMN:

1. IlepBoe mokonenue. ObecrneunBacT:

*  TOAJCPKKY IpadMueCcKUX MOJEIEH;

* TPOEKTUPOBaHHE CHEIU(PUKALNI;

* TPOEKTHPOBAHHE FKPAHHBIX PEAAKTOPOB;
* TPOEKTHPOBAHUE CIOBAPEN JaHHBIX.
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2. Bropoe nokonenue. OGecneunBaer:

* TMONACPXKKY TpadUyecKux MpeacTaBICHUI
TpeOOBaHUil K cUCTEME;

* TONACPXKKY MPEICTABICHUN CHEIHPUKAIII
MIPOEKTUPOBAHMUS;

*  MOAJEPKKY KOHTPOJISI U aHAJM3a CUCTEMHOMN
uHpOopMaLuy,

*  uHGOPMAIMOHHYIO TMOAJEPKKY yIpPaBICHU
MPOEKTUPOBAHUEM,

* IIOCTPOEHHWE TNPOTOTUIIOB U  MoJeneu
CHUCTEMBI;

* aBTOMAaTHYECKYIO KOJOTE€HEpaIuIo;

* TONACPXKKY TECTUPOBaHUS, BepuU(DUKALUUA U
aHaJIM3a CrEHEPUPOBAHHBIX POTPAMM;

* TEHEepaIUIO JOKYMEHTOB M0 MPOEKTY;

* KOHTpPOJIb Ha COOTBETCTBHE CTaHJapTaMm IIO
BceM ataram JKIL;

Bonbiias yacTh MOTOOHBIX TEXHOJIOTUI OCHOBHIBA-
€TCsl Ha METOJI0JIOTHSX CTPYKTYPHOTO U OOBbEKTHO-OPHECH-
TUPOBaHHOTO aHaiu3a. [IpeacTaBneHue noinyyeHHbIX 1aH-
HBIX POU3BOAUTCS IIPU MOMOIIU TEKCTOB U JUATPAMM.

5.3 TexnoJiorusi BHeapenusi CASE-cpeacrs

[Ipouecc Buenpenuss CASE-cpencts coctout u3
CJICAYIOIINX JTAIOB:

1. Onpenenenne morpednocreii B CASE-
CpeACTBax.

2. Ounuenka u Beioop CASE-cpencts.

3. BbInonHeHHe NUIOTHOTO IPOEKTA.

4. IIpaxtuueckoe BHenpenue CASE-cpencts.
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Ha nepBom starne HE0OXOJMMO BBISBUTH OOJIACTH
NeSITeIbHOCTH KOMIIAHMHM, B KOTOPbIX OOOCHOBAHHO
npumenenne CASE-cpencts. Ilo 3aBepiieHHio TaHHOTO
sTana (oOpMHUPYETCs JOKYMEHT OIMCHIBAIOIIUI CTPATErHIO
BHE/IPCHMUS.

JInist yCTeNHOro 3aBepIleHUs! Tana OnpeaeIeHus
noTpedHOCTeN HEOOXOAUMO:

*  I[POAHAIU3UPOBATH BO3MOYKHOCTH
OpraHM3allii B OTHOIICHWU €€ TEXHUYECKOH Oa3bl,
IepcoHaIa u HCIIOJIb3YEMOTO MIPOTPAMMHOTI0
obOecrieucHus;

*  ONpEIeNTUTh OPraHU3alMOHHBIE TOTPEOHOCTH
Ha OCHOBaHUU MPOOJIEM U 1IeNei;

*  npoanHanusuposarb pelHOK CASE-cpencTs Ha
MPEeIMET COOTBETCTBHSI JKEIAEMbIM TPEOOBaAHUSM;

*  ONPEIEIUTh KPUTEPHUH YCIIEUTHOTO BHEIPEHUS
CASE-cpencTa 1 ux ONTUMalbHbIE 3HAYCHUS;

*  paspaboTarh CTPATErHi0 BHEAPEHUSI.

Crparerust BHEAPEHHUS BKJIIOYAET CIEAYIOIINE
COCTaBJISAOILUE!

*  OpraHu3aluOHHBIC TOTPEOHOCTH;

e 0a3oBble METPHKH, HeOOXomuMbIe st
MOCJIEYIOIIEr0 CPAaBHEHHUS PE3YIIBTATOB;

*  KPUTEpHUH YCIICIIHOTO BHEIAPECHHUS;

*  TOJpa3lelieHHs] OpraHu3alii, B KOTOPBIX
JIOJDKHO BBINONIHATHCS BHeApeHue CASE-cpencrs;

*  BIUsHHUE, OKa3blBAEMOE  Ha  JIpyrue
Mo/Ipa3ejeHUsl OpraHu3alliy;

e CTparerdd W TUIaHBI OIEHKM U BBIOODA,
MUJIOTHOTO  MPOEKTUPOBaHUS W Iepexoja K
MOJTHOMACIITAaOHOMY BHEPEHUIO;
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*  OCHOBHBIE (DAaKTOPHI PUCKA;

*  OpPUCHTHPOBOYHBIH YPOBEHb pPAacXOIOB U
UCTOUYHUKM (UHAHCHUPOBAHMA IMpoLecca BHEIPEHUS
CASE-cpencrs;

*  KIIIOYEBOM MEPCOHAI U APYTHE PECYPCHI.

BropsiM 3TamoM sBAsSeTCS MIpOLECC OIECHKH
¢ynknmonaneHoctTn W kadectBa CASE-cpencTs,
JUIsL Toclenylomero BbiOopa mnoxaxoasmux. OleHka
BBITIOJIHAECTCS B COOTBETCTBUM C  KOHKPETHBIMHU
KpUTEpUSMH, €€  pe3yiabTaTbl  BKJIIOYAIOT  Kak
00BEKTUBHBIC, TAK U CYOBEKTHBHBIE JAHHBIE 10 KAXKIOMY
CPEJCTBY.

IIponecc  OLEHKM  BKIIIOYACT  CIEAYIOLIME
JIEUCTBUA:

*  (opMynuMpOBKa 3aJaud OLIEHKH, BKIIOYas
MH(OPMAITUIO O LIeJH U MacITabax OIEHKH;

*  ompenerneHue KpUTEpHEB OLICHKH,
BBITEKAIOIIIEE U3 OTIPEJICIICHUS 3a/1a4u;

*  OMNpENeeHUuE CpEeACTB-KaHIUAATOB IyTEM
MIPOCMOTpA CHUCKA KaHIUJIATOB M aHAJINW3a MHPOPMALUU
0 KOHKPETHBIX CPEACTBaX;

*  OIIGHKAa CpEACTB-KaHIUAATOB B KOHTEKCTE
BBIOPAHHBIX KPUTEPUEB;

*  MOATOTOBKA OTYETAa MO PE3yJabTaTaM OLICHKH.

[Iporiecc  BpIOOpa TECHO B3aMMOCBS3aH C
MIPOIIECCOM OIICHKH U BKJIFOUAET CIIEAYIOLINE JeHCTBUS:

*  (QopmynupoBKa 3a7a4 BEIOOPA, BKITFOYAS [ENH,
MIPETOIOKEHHUS U OTpPaHUYCHHUS;

*  OMpeleNeHue U PAHKUPOBAHUE KPUTEPUEB

*  OMpeleleHue CpeACTB-KaHAMIATOB U cOop
HEOOXOIMMBIX TaHHBIX;
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*  BBIIOJIHEHHE  HEOOXOOMMOIrO  KOJIMYECTBA
uTEepaIyi ¢ TeM, 4TOOBI BEIOPATh (MK OTBEPrHYTh) CPEJICTBA,
MMEIOIINE CXOHBIE MTOKA3aTeIH;

*  MOATOTOBKA OTYETa MO pe3yJbTaTaM BbIOOpa.

Kaxnplil kputepuii, UCIOIb3yeMblii B Ipoleccax
OLICHKH U BBIOOpA, JIOJKEH OBITh BHIOpAH M aalnTHPOBaH
9KCHEPTOM C YUETOM OCOOEHHOCTEH KOHKPETHOI'O IPOLec-
ca. Be16op 1 yrouneHue Habopa HCIOIb3yEeMbIX KPUTEPUEB
SIBJISIETCS] KPUTUUECKUM 11aroM JaHHOTO Ipoliecca.

MOXXHO ~ BBIIENUTH  CJICAYIOIIME  TPYIIIBI

KPUTEPHUCB:

1. @POYHKIHOHAIBHOCTE: obecreuyenune
TpeOyeMbIX  (QYHKIMA, HaIWYHe JOMOJHUTEIBHBIX
HEpErIaMEeHTUPOBAHHBIX (byHKUUH, BO3MOXXHOCTh

pacuupenus Habopa QyHKIMHA.

2. HagexHocTb: obecniedyeHue HeI0CTHOCTH JIaH-
HBIX U UX PE3€PBUPOBAHNUE, 3aIUTA OT HECAHKIIMOHUPOBAH-
HOTO JIOCTyIa, OOHApYXEHHE OMIMOOK, aHAITU3 OTKA30B.

3. IIpocrora uCnonab30BaHUs: YI0OCTBO MOIH30-
BaTEJILCKOTO MHTEpdeiica, ToKamu3aIus, IpoCcToTa OCBO-
€HHsI, KaUeCTBO JOKYMEHTALUH, TOCTYITHOCTh U Ka4eCTBO
y4eOHBIX MaTepuasoB, TPeOOBaHUS K YPOBHIO 3HAHUM;
YHU(UIIMPOBAHHOCTH T0JIb30BATEIBCKOTO HHTEpdeiica,
OHJIAHOBBIE MOJICKAa3KU, MOHATHOCTh U MOJIE3HOCTh JIHa-
THOCTHUYECKUX COOOIICHUHN, TOMyCTUMOE BPEMsl peakLuu
Ha JEMCTBUS IOJIb30BATENs, MPOCTOTa YCTAHOBKU M 00-
HOBJICHHS BEPCHU.

4.  DddeKTUBHOCTD: TpeOOBaHUS K TEXHUYECKUM
cpeactBam, 3¢dexruBHocTs BhnonHenus: CASE-cpenc-
TBOM CBOMX (DYHKIMH B 3aBUCUMOCTH OT MHTEHCHUBHOCTH
paboThI MONIB30BATENSA, TIPOU3BOAUTEILHOCTb.
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5.  ConpoBoXIAEMOCTb: YpPOBEHb MOIIEPKKU
CO CTOPOHBI IOCTaBUIMKA, TPOCTOTA OCBOECHMS OTIMYUMN
HOBBIX BEpPCUH OT CYLIECTBYIOIIUX, COBMECTHUMOCTH
OOHOBJICHUH, COIIPOBOXKIAEMOCTh KOHEYHOT'O IPOAYKTA.

6. IlepeHOCHMMOCTB: COBMECTHUMOCTh c
pa3IMYHBIMM ~ BEpPCUSIMM  OIEPALIMOHHBIX  CHUCTEM,
NIEPEHOCUMOCTh JAHHBIX MEXAY  pa3Iu4HbIMHU
Bepcusasmu CASE-cpenctBa, COOTBETCTBUE CTaHAApTaM
NIEPEHOCUMOCTH.

7. O6mue kputepun: 3arparsl Ha CASE-cpenc-
TBO, olleHOuHBIN 3 dekt or BHenpenus CASE-cpenctsa,
o0Iye mokasarenyu BO3MOKHOCTEH TUCTpUObIOTOpA, JU-
LIEH3UOHHAs TOJUTHKA, SKCIIOPTHBIE OTPaHUYCHHUS; 00-
ast ”HPOpMAIHs 0 MPOLYKTE, MOIACPIKKA OCTABIIMKA U
Ka4eCTBO IIPEJOCTABIIEMBIX YCIIYT.

[Tepen momHOMacITaOHBIM BHEIPEHUEM BBHIOpaH-
Horo CASE-cpenctBa B OpraHu3alliy BBINOJIHAETCS MH-
JIOTHBIN MPOEKT, LIEIbI0 KOTOPOI'O SABJSAETCS IKCIIEPUMEH-
TajbHas IPOBEPKA IPABWIBHOCTU PELIEHUM, NPHUHATHIX
Ha IpeabIIyIUX dTanax, ¥ MOAr0TOBKa K BHEIPEHUIO.

[TunoTHBIA TPOEKT HpeicTaBiseT co0oil peanb-
Hoe ucnonb3zoBanue CASE-cpencTtBa B IpeaHa3HauYEH-
HOM JJI 3TOTO cpele U OOBIYHO MOJpa3yMeBaeT Oojee
mupokuii macmrabd ucnons3oBanuss CASE-cpeacTsa mo
OTHOILEHUIO K TOMY, KOTOPBIHA OBLT JOCTUTHYT BO BpeMs
ouleHKH. [IMIOTHBIN IPOEKT J0MKEeH 00IagaTh MHOTUMHU
U3 XapaKTEPUCTHK PEAJIbHBIX MPOEKTOB, IS KOTOPBIX
IIpeAHA3HAY€HO JaHHOE cpencTBo. LlensiMu muiIoTHOrO
IIPOEKTA SIBIISAIOTCS:

*  IOATBEPXKJIEHHUE JOCTOBEPHOCTH PE3YJIbTAaTOB
OLIEHKU U BbIOOpA;
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« ompenenenue rogHoctu  CASE-cpencrsa
JUIE WCHOJNB30BAaHUS B OpraHU3alM M 00JacTh €ro
MIPUMEHEHHS;

« cbop wHbOpManMKM, HEOOXOAUMOU st
pa3paboTKH IIaHa MPAKTUYECKOTO BHEAPEHMS,

*  mpuoOpereHue COOCTBEHHOTO OTIBIT
ucnonb3zoBanuss CASE-cpencts.

BaxHoil (yHKIMEH NUIOTHOTO MPOEKTa SBISAETCA
NPUHATHE  PELICHUS OTHOCUTEIBHO  NpUOOpEeTEeHUs
unu  otkaza ot ucnonb3oBaHus CASE-cpencrtsa.
IlepBonauanpHOe  ucnonp3oBaHue  HoBot  CASE-
TEXHOJOTMHM B THMJIOTHOM IPOEKTE JOJKHO TIHIATEIbHO
TUTAHUPOBATHCS M KOHTPOJIUPOBATHCS.

[Tu10THBINM POEKT BKIIIOYAET B ce0s CIEAYIOLIHE
1ary:

*  IUIAHUPOBAHME MHJIOTHOTO MPOEKTA;

*  BBINOJIHEHHE MWJIOTHOTO POEKTAa;

*  OIICHKAa MHJIOTHOTO IPOEKTA.

[InanupoBaHMe MWJIOTHOTO TMPOEKTA JOJKHO
BIIUCHIBATbCA B  OOBIUHBIA MpPOIECC IJIAHUPOBAHUS
MIPOEKTOB B oOpraHu3anuu. [lmaH momkeH comepikaTh
CIEIYOIIYI0 HHPOPMAITHIO:

*  IIEeJIH, 33/1a4U ¥ KPUTEPUH OLICHKH;

*  IIEepCOHal;

*  TpOLEIypHl U COIIAIICHUS;

e o0OyueHue;

*  rpaduK U pecypchl.

OxumaeMble pe3yabTaThl MHJIOTHOTO IPOEKTa
JIOJDKHBI OBITH YETKO onpezieieHbl. CTerneHb COOTBETCTBUS
9TUM pe3yJbTaTaM IMpeACTaBIseT CO0OW OCHOBY st
MOCJIEAYIOIIEN OLIEHKH IPOEKTA.
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CrnenanucTol, BEIOpaHHbIE U1 YYacTHsI B MAJIOT-
HOM IPOEKTE, TOJDKHBI UMETh COOTBETCTBYIOLIHI aBTOPU-
TET ¥ BIMSHUE U OBITh CTOPOHHUKAMH HOBOM TEXHOJIOTHU.
['pynna nomkHa BKIIOYATh KaK TEXHHYECKUX CIIELUANINC-
TOB, TaK U MEHEXKEPOB, 3aNHTEPECOBAHHBIX B HOBOM TeX-
HOJIOTHH U pa30HpaIOIIUXCS B €€ UCIOIb30BAHUH.

Heo0OxoquMo 4eTko OIpeneNuTh MpoLeaypbl U CO-
IalleHus], perynupyome ucnons3oBanue CASE-cpencrs.

Jlo;KHBI  OBITH OIpeneNieHbl BHUIABI U 00BEM
o0y4eHusi, HeOOXOIUMOTO Ui BBIOJHEHUS MUIOTHOIO
npoekta. Ilpu mmanupoBaHuM  OOy4eHHUS  HYXKHO
UMETh B BHUJY TPHU BUAA MOTPEOHOCTEH: TEXHUUYECKHUE,
yIpaBJIeHY€CKHE U MOTHBALIMOHHBIE.

JlommkeH ObITh pa3paboTaH rpaduk, BKIIOYAIOLTHIA
pecypchl U cpoku (3Tambl) mpoBeneHust pabot. Pecypcesl
BKJIIOYAIOT ~ TIEpCOHAI, TEXHUYECKHE CpEICTBa,
nporpaMMHoe obecrieueHue u GUHAHCUPOBAHUE.

Ilocne 3aBepuieHMs NWJIOTHOIO MPOEKTa €ro pe-
3yJbTaThl HEOOXOAMMO OIICHUTH M COIOCTaBUTh UX C U3-
HayaJIbHBIMU OTPEOHOCTAMH OpraHU3alluu, KPUTEPUSIMHU
ycnemHoro Baenpenus CASE-cpencts, 6a30BbIMU MET-
PUKaMH U KPUTEPUSMU yCIiexa MUIOTHOTO MPOEKTa.

B nmponecce oneHku opraHusanus  JOJDKHA
ONpEAEIUTh CBOK MO3ULHI0O IO CIEAYIOIUM TpeEM
BOIIPOCAM:

1. Ienecoobpaszno mu BHeAPsTH CASE-cpencto?

2. Kakue KOHKpeTHbIE 0COOEHHOCTH MUJIOTHOTO
IIPOEKTA MPUBEJIN K €r0 ycrexy (Wi Heynade)?

3. Kakue mnpoektsl uauM  mNoApaszieNeHus
B OpraHu3alid MODIM Obl TOJXYYHUTh BBITOJY OT
WCIIOJIb30BaHUs CPENICTB?
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BO3MOXHBI 4eThIpe KaTeropuu pe3yibraToB H
COOTBETCTBYIOIUX JACUCTBUM:

*  NWIOTHBIM IPOEKT MOTEpIE] HEynaudy, U ero
aHaJIM3 MOKa3aJjl HeaJIeKBaTHOCTh OKUJAaHUN OpraHu3aluu
(M3MEHEHNE OKUAHUI U IEPECMOTP PE3yJIbTaTOB);

* [WIOTHBI NPOEKT MOTepIen  Heyaauy,
U ero aHajgu3 I[OKa3aJl, 4YTO BBHIOpAHHBIC CpEACTBA
HE  YAOBJIETBOPSIOT  NOTPEOHOCTH  OpPraHU3aLUHU
(mepecmotpets noaxox k Beioopy CASE-cpencts);

* MWIOTHBIH NIPOEKT NOTEpHea Heynady, Hu
€ro aHalW3 IMOKa3aJl HaIWYhe TaKuX MpolieM, Kak
HEyJAayHbIi BBIOOP MUIOTHOTO MPOEKTA, HEaJeKBAaTHOE
o0OyudeHHe U HeJJOCTAaTOK PeCypcoB (IepecMoTp mporecca
BHEJIPEHHUS C BO3MOXXHOCTBIO HA4aTh HOBBIMA NMHJIOTHBIN
MIPOEKT);

*  MWIOTHBIM NPOEKT 3aBEpLIWICA YCHELIHO, U
npu3HaHo IenecoobpasusiM BHeAPATE CASE-cpencta
B HEKOTOPBIX NOAPA3JIEICHUIX WM, BO3MOXKHO, BO BCEH
OpraHM3aly B LEJIOM (OIpEeIIEHNE TIOAXOASAIIEr0 Mac-
mTaba BHEJAPEHUs).

B03MOXHBIM pelIeHHeM TOKHO ObITh OAHO U3
CIIEYIOIUX:

* BHEIpPUTb cpeactBo. B a3tom  cioyuae
pEKOMEHAYeMBbIii MaciiTad BHEAPEHHUS JOKEH OBITh
OIpEZENIEH B TEPMHUHAX CTPYKTYpPHBIX MOApAa3ACIECHUN U
MpeIMeTHOM 00IacTH;

*  BBIIOJHUTH JOMNOJHUTEIBHBIM  MUJIOTHBIN
IIPOEKT (€CIM OCTAIUCh KOHKPETHBIE HEpa3pellEeHHbIE
BOIIPOCHI OTHOCUTEIBHO BHEAPEHNU);

*  OTKazarbCs OT CpeAcTBa (IIPUYMHBI OTKa3a
OT KOHKPETHOTO CpE/ICTBAa JOJDKHBI OBITH OINpENEsICHBI B
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TEPMUHAX MOTPEOHOCTEH OpraHMU3alUu WU KPUTEPUEB,
KOTOpBIE OCTAIMCh HEYAOBIETBOPEHHBIMH);

*  oTkazarbes OT ucnonb3oBanusi CASE-cpencts
BOOOII1E (opranu3anus 1100 He rotoBa K BHeApeHuto CASE-
CpEICTB, MO0 aBTOMAaTU3alMs JAHHOTO acleKTa mpouecca
CO3/IaHUS ¥ COIPOBOXKACHUS IPOTPAMMHOTO 00eCTIeueHHs
HE JJaeT HUKaKoro 3¢ dexTa s opraHu3alum).

Pe3ynbTaroM MWJIOTHOTO MPOEKTa  SIBISETCS
JIOKYMEHT, B KOTOPOM OOCYX/IalOTCSl €ro pe3ysbTaTbl U
JETaTN3UPYIOTCS PELICHUs IO BHEIPEHUIO.

[Tporecc nepexona K NPakTHYECKOMY HCTIOJIb30Ba-
Huto CASE-cpencts HaunHaeTcs ¢ pa3pabOTKU U moclie-
JyIOLIel peanu3aliy IiaHa nepexosa.

[Tnan nepexosia AOKEH BKIIIOYATh CIIEAYIOIIEe:

*  uHpoOpMaLHUIO OTHOCHUTEJIBHO 1enei,
KPUTEPHEB OLICHKH, Tpadyka U BO3MOXKHBIX PHCKOB,
CBSI3aHHBIX C peanu3aluell niaHa;

*  uHPOPMALMIO OTHOCUTENIBHO NMPHOOpETEHNS,
ycTaHOBKM U HacTpoiiku CASE-cpencTs;

*  MH(OPMAIIMIO OTHOCUTEIBHO HHTErPALIUH KaX-
JIOTO CPE/ICTBA C CYLIECTBYIOIIMMHU, BKIIIOYast KaK HHTErpa-
o CASE-cpencts apyr ¢ Apyrom, Tak ¥ UX UHTETPALIUIO
B IIpOIIECChl Pa3pabOTKU U KCIUTyaTalldl MPOrPaMMHOIO
obecrieueHus1, CyIIeCTBYIOIINE B OPraHU3aI|H1;

*  OXHJaeMbIe MOTPEOHOCTU B OOyUYEHUU U pe-
CYpChI, UCTIOJNb3yeMble B TECUCHHE U TOCIE 3aBEPLICHUS
rpouecca nepexona;

*  ONpeleleHWEe  CTAHJAPTHBIX  MPOLELyp
WCIIOJIb30BaHUs CPEJICTB.

Peanu3anus miana mepexona TpeOyeT MocCTo-
STHHOTO MOHMTOpUHra ucnoins3oBanus CASE-cpencrts,
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oOecrieueHus TEKyUIeH MOAACPKKH, COMPOBOKIACHUS U
O0OHOBJIEHUS CPEACTB MO Mepe HEOOXOIUMOCTH.

Hns  nokazarensctBa 3¢ ¢extuBHocTH  CASE-
CPEACTB U UX BO3MOXKHOCTEH YyIydlIaTh MPOILyKTUBHOCTb
HEOOXOIMMBI TaKkue 0a30BbIE METPUUYECKUE JTAHHBIE, KAK:

*  HCHOJb30BAaHHOE BpeMs,

* BpeMms, BBICICHHOC NEpPCOHAIbHO IS
KOHKPETHBIX CIELHUATNCTOB,

*  pa3mep, CIOKHOCTb U KauecTBo 110,

*  ymoOCTBO COMPOBOXKICHUS.

MeTpuueckas OIl€HKa IOJKHA HaYMHATHCS C
peasibHOM OLIEHKH TEKYIIETO COCTOSHUS CPEJIbI ele 10
Hayana BHenpeHuss CASE-cpencts um noaaepkuBaTh
NpOLEAYPHI MOCTOSHHOTO HAKOTIJICHUS JaHHBIX.

Pe3ynbratom JaHHOTO JTama SBISITCS BHEIPEHUE
CASE-cpencTs B OBCEHEBHYIO IIPAKTUKY OpraHW3aL|u, TPy
9TOM OoTbIIIe HE TpeOyeTcst KaKoro-Oo CHEIMaIbHOTO IIAHHU-
posanust. Kpome toro, nonnepsxka CASE-cpencts BkimrouaeTcs
B I1aH TeKyuiei noaaepxku 110 B naHHOM opraHu3aimy.

5.4 Ilpumepsi cymecTByromux CASE-cpeacrs

B kasecTtBe TpHUMEpPOB, MOXKHO BBIICIHUTH
cnenytomue nonyisipasie CASE-cpencrsa:

1. CA ERwin Process Modeler

2. CA ERwin Data Modeler

3. Visual Paradigm for UML

4. ARIS Express

CA ERwin Process Modeler (panee BPwin)
SIBIISIETCS. MHCTPYMEHTOM MO3BOJISIONIUM MOAEIUPOBATH,
aHAM3UPOBATh, JOKYMEHTUPOBATh M ONTHMHU3HPOBATH
OousHec-mporiecchl. JIaHHBII TPOAYKT MOJAEPKUBACT
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takue Hotanum kak: IDEF-0, IDEFO0, IDEF3, DFD, FEO,
Swimlane. Uutepdeiic nporpamMmsl nokasat Ha puc. 31.

CA ERwin Data Modeling npexacrasisier coboit
Cpeay MOJEIUPOBAHUS JTAHHBIX.

CA ERrwin Data Modeler mo3BonseT mpoekTH-
poBath CTpyKTypy 0a3 nanusix B Hotamusax IDEF1x, IE
u Dimensional, reaepupoBath SQL-kon pa3paboTaHHOM
0a3bl JTaHHBIX, OCYIIECTBIIATH MPIMOE U 00paTHOE MPOEK-
THUPOBAHUE, COCTABIISATH PA3THYHBIC OTUETHI.

WuTtepdeiic mporpamMmsl npeacTaBieH Ha puc. 32

Visual Paradigm for UML otHocuTcs k ipodeccuo-
HaJIbHBIM MHCTpYMeHTa pabotsl co crannaprom UML. Ipu
MIOMOIIM BCTPOEHHOTO (PyHKIIMOHAJIA TAHHBIH MaKeT Coco-
OeH Mo/IepKUBATh BECh paOOUMiA IIUKJII IPOTrPAMMBIL: aHAIIU3,
OPUEHTUPOBAHHBIN HAa OOBEKTHI, TM3aiH, OPUECHTUPOBAHHBIH
Ha 00BEKTHI, KOHCTPYKIMS, TECTUPOBAHKE U pa3padoTKa.

Visual Paradigm for UML no3Bonsert:

e cosgaBarb UML nuarpammsr;

*  cozgaBarb SysML nuarpamwmer;,

. co3aaBarb SoaML auarpaMmsl;

*  IPOEKTHPOBATH KOPIOPATUBHBIC APXHUTEKTY-
PBI, HCTIONB3Ys HPEUMBOPKH;

*  IPOEKTHPOBATh CTPYKTYpy 0a3 JaHHBIX U
renepupoBatb SQL-kox;

*  OCYIIECTBJATH MPSIMOE U 0OpaTHOE MPOEKTH-
pOBaHUE HAa MHOXKECTBO SI3bIKOB IIPOTPAMMUPOBAHHUS;

* CcO3laHMe JauarpaMMm  OM3HEC-IPOIECCOB
BPMN;

*  co3gaBarhk Mojenu BPEL;

*  co3zaBarb 0a30BbIE AHATPAMMBIL.

WuTtepdeiic mporpamm mokasas Ha puc. 33.
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ARIS Express npuHaainexuT K CEMENUCTBY CPEACTB
monenupoBanust ARIS (ARchitecture of Integrated
Information Systems) xommanuu IDS Scheer, koropas
SBIIIETCS 4acThio Kommanuu Software AG. Bemymiue
aHanutudyeckue komnanuu Gartner Group u Forrester
Research otnocar kommanmio IDS Scheer k muaepam
MHUPOBOTO PBIHKA CPEICTB MOICITUPOBAHUS M aHAIU3a
OHM3HEC-TIPOIIECCOB.

ARIS Express nogaep>KuBaet CAeAyOIIUe TUIIbI
MOJIEIICH:

*  OpranuzanuoHHas auarpaMma
(Organizational chart)

*  busnec-nporecc (Business process)

*  UT-undpacrpykrypa (IT infrastructure)

»  Kapra nponeccos (Process landscape)

*  Monens nannbix (Data model)

*  Kapra cucrem (System landscape)

*  Jlocka (Whiteboard)

« BPMN jpgmarpamma Bepcun 2.0 (BPMN
diagram)

*  OO6mme nmuarpammer (General diagram)

WuTtepdeiic mporpammbl mokaszaH Ha puc. 34.

B HacTtosmee BpeMs TIpH NPOEKTHPOBAHHH
MH(POPMALMOHHBIX CHUCTEM IIUPOKO IPHUMEHSIOCA Kak
oreuectBeHHble CASE-cpenctBa, Tak M NPOLYKTHI
WHOCTPAHHBIX pa3paboTunkoB. [loutm Kaxkablli TOJ
MOSIBJISIIOTCST MJIM HOBBIE BEPCUHM M3BECTHBIX MPOTPAMM,
nnn HoBble CASE-cpencTtBa, yuuTBIBAaIOIIUE IPOJIEMBI
MIPEIIEeCTBEHHUKOB.
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AbmomamusupoBannoe npoexmupobanue UHPOPMAYUOHHBIX CUCIEM
Ha ocnobe CASE- mexnoao2uu
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OcnoBs1 npoexmupoBanus ungopMAYUOHHBIX ClUCIEM

6. IlpoexTpoBanne HH(POPMALMOHHBIX CHCTEM
HA OCHOBe YHU(HULIMPOBAHHOI'O
si3bIka moaeuposanuss UML

6.1 OcHOBBI YHM(PMIIHPOBAHHOTO
si3pIKka Moneauposanust UML

CymectByer O0JbIIOE KOJIUYECTBO HHCTPYMEH-
TaJbHBIX CPEACTB, UCIOJIb3YEMBIX JJIs pealu3aluu Mpo-
ekra C oT sTana aHanusa 40 CO3JaHUsl TPOrPaMMHOTO
konga. OtnenpbHO BBIAEHAIOT Tak HaspiBacMble CASE-
cpenctBa BepxHero ypoHs (upper CASE tools) u CASE-
cpenctBa HiwkHero ypoBHs (lower CASE tools).

Cpenu ocHOBHBIX Mpo0OsieM uctosib3oBanust CASE-
CPEICTB BEPXHETO YPOBHS BBIICISIIOT IPOOJIEMBI UX aJiar-
TallMy 1O/ KOHKPETHbIE MPOEKThI, TaK KaK OHH >KECTKO
pEemIaMEeHTUPYIOT Ipolecc pa3paboTKU U HE JAlOT BO3-
MOKHOCTH OpPraHH30BaTh pabOTy Ha YpOBHE OTIEJIbHBIX
3JIEMEHTOB NPOEKTA. AJIBTEPHATHBON WM MOXET CTaTh
ucnonb3oBanue CASE-cpencTsa HUKHET0 ypOBHS, HO HX
HCIIOJIb30BaHUE BJICYET JIpyrHe NpolieMbl — TPYAHOCTH B
OpraHu3aliy B3auMOJEHCTBUS MEXly KOMaH1aMu, pado-
TAIOLUMU HaJl PA3IMYHBIMU AJIEMEHTAMH MPOEKTA.

CpenctBom, HO3BOJIAIOIIUM 00BETUHUTD 3T ITOJIXO0-
Jbl, SIBUJICS YHU(UIIMPOBAHHBIN SI3bIK OOBbEKTHO-OPUEHTH-
poBannoro moaemmpoBanus (Unified Modeling Language
— UML). K mpenmymiectBam sizbika UML MOXHO OTHECTH
pa3HoOoOpa3Hble HHCTPYMEHTAJIbHBIE CpEICTBA, KOTOpbIE
KaK MOJIEPKUBAIOT >KM3HEHHBIN 1K MC, Tak 1 mo3BOJIA-
I0T HACTPOUTh U OTPA3UTh CHELUPUKY IEATETLHOCTH pa3-
PpabOTYMKOB pa3IMYHBIX AIEMEHTOB IIPOEKTA.
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IpoexmupoBanue ungopmayuonnvix cucmem na ocnobe
yHuguyupoBannozo asvika modeaupoBanua UML

B xonme 1980-x romoB mosyuuau OoJibloe
pacrnpocTpaHeHne OOBEKTHO-OPUEHTUPOBAHHBIE SI3bI-
KU IporpaMMHUpoOBaHusi. TEeHIEeHIUN UX aKTUBHOTO UC-
MOJIb30BaHUS OMPEACIIMIN 3aJaul pa3paboTKu S3bIKa
MOJIEJIMPOBAaHMUS, JAOLIETO BO3MOKHOCTb PEeaan30BaTh
00BEKTHO-OPUEHTUPOBAHHBIA TOAXOA U MOCTPOUTH
HAUIy4Ilyl0 MOJENb CUCTEMBI C yKa3aHUEM €€ 3Ha-
YUMBIX CBOWCTB. OTUM s3bikoM cTtas UML. B Hacto-
amee Bpemsa UML kak Horanusa monenupoBanus UC
MO/Iep>)KUBAETCS PSAIOM 00BEKTHO-OPUEHTUPOBAHHBIX
CASE-nponykros.

OCHOBHBIMU ~ XapakTEpUCTUKaMU  OOBEKTHO-
OpPUEHTUPOBAHHOIO  s3blka  monenupoBanus  UML
SIBJISIFOTCA:

- OpraHu3anMs B3aUMOJCHCTBUS  3aKa3uuKa
u pazpaborumka (rpynn paspaborunkoB) MC myrem
IIOCTPOCHUS PENPE3CHTATUBHBIX BU3YaJIbHBIX MOJEIICH;

- crmenuanu3anus 0a30BBIX O0O3HAYEHUI IS
KOHKPETHOH MpeIMeTHOI obnacTu.

bazoBeiii Habop amarpamm UML copepkutcs B
OO0JIBIIIOM KOJMYECTBE CpelCTB MojenupoBanus. OpHa-
KO B CBSI3M C TE€M, YTO Ka)KJas IPUKJIAJHAs 3a/1a4a UMEET
CBOU OCOOCHHOCTH U HE TpeOyeT BCceX KOHLEHINNA B KaX-
JIOM TPUJIOKEHUH, S3bIK IIPEIOCTABIIACT I10JIb30BATEISAM
TaKue BO3MOKHOCTH, KaK:

- MOJEIUPOBAHUE C MWCIOIB30BAHUEM TOJIBKO
CPEICTB «Apa» AJIs TUIOBBIX IIPHIIOKEHUM;

- MOJEIUPOBAHUE c HCIIOJIb30BAaHUEM
JIOTIOJTHUTENBHBIX YCJIOBHBIX OOO3HAYEHWH, €CIU OHHU
OTCYTCTBYIOT B «SApe», WIN ClIeNUaIu3alus HOTaluu U
OTpaHUYEHUH [T JAaHHOM MpeIMEeTHOM 00macTH.
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OcnoBb1 npoexmupoBanus ungoOpMAYUOHHBIX ClUCIEM

JUisi mopAepKKU MOJENMPOBAaHUS Pa3IMUHBIX
stanoB xu3HeHHoro uukiaa UC a3eik UML npennaraer
LEJIYI0 COBOKYIIHOCTb JUArpamM.

[Ipu pa3paboTke KOHLENTYaJdbHOH MoOJeIU
MIPUMEHSIIOT UarpaMMbl BapHaHTOB HCIOJIb30BaHUS H
JMarpaMMBbl  JI€ATEIIBHOCTH, MOJENIU OU3HEC-00BEKTOB,
JUarpaMMmBsl [OCIEN0BATEIbHOCTEN.

Ha stamne pabotsl Haj Jioruyeckoii mogeabio VIC
onucarb TpeOOBaHMSA K CHCTEME IO3BOJIIOT AHarpam-
Mbl BapMaHTOB HMCIIOJIb30BAHUS, a IIPU MIPEIBAPUTEILHOM
IIPOEKTUPOBAHUHU HCIIOJIB3YIOT AMarpaMMbl KJIaccoB, Aua-
IrPaMMBbI COCTOSIHUM, THarpaMMBl I10CIEA0BATEIbHOCTEN.

JleTanbHOE TNPOEKTUPOBAHHE MIpU pa3paboTke
¢usuyecko MoIe M BBIIOJHSIOT C IPUMEHEHUEM JUa-
rpaMM KJIacCOB, AuarpamMM pPa3BEPTbIBaHMS, JAHArpaMM
KOMIIOHEHTOB.

Hanee OynyT moapoOHee pacCMOTPEHBI Mepeyuc-
JIEHHbIE TUAarpaMMbl C YKa3aHMEM UX Ha3HAu€HUs B MPO-
necce npoexkruposanus UC.

6.2 IlpoexTupoBanue Jornveckoii mogeau UC
U MojeJieii 0a3 TaHHBIX

OpHol U3 auarpaMm, MPUMEHSIOIIMXCS Ha 3Ta-
e IpoeKTUpoBaHus Joruueckoi monenu MC, sBusercs
AUarpaMMa BapHMaHTOB MCIOJb30BaHMS (JuarpaMmma
MpeLeeHTOB, use case diagram), mpeaHa3HaYCHHAS IS
MIOCTPOCHUSI HAa KOHIIENTYaJlbHOM YPOBHE MOJENIU TOTO,
Kak (yHKLIMOHUPYET CUCTEMa B OKpY’KalollleH cpee.

OCHOBHBIMU 3JIEMEHTaMH JIsI IOCTPOEHUS MOJENH
MpELeIEHTOB Ha AUarpaMMe SBIISIOTCS:
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IpoexmupoBanue ungopmayuonnvix cucmem na ocnobe
yHuguyupoBannozo asvika modeaupobanua UML

- akrép (actor) — dIeMeHT, 00O3HAYAIOIIMIA
poJIM  IOJIB30BATelsd, KOTOPBIA B3aUMOIEUCTBYET C
ONPENCIIEHHOMN CYIIHOCTBIO;

- IPEeUeNeHT — DIEMEHT, OTpaKkarollun
JEeUCTBUSA, BBIIIOJIHAEMbIE CUCTEMOM (BT. 4., C yKa3aHUEM
BO3MOXHBIX BapUaHTOB), KOTOpbIE MNPUBOAAT K
pe3yiabpTaTaM, HabMI0JaeMbIM aKTepaMH.

Mexay mnperneaeHTaMd B MOJEIM MOTYT OBITh
YCTaHOBJICHBI CBS3U, TAKHE, KAK:

- o06o6menue (Generalization) — yKka3bIBaeT
OOIIHOCTB POJICii;
- Bkmouenue  (include) —  ykasbIBaer

B3aMMOCBSI3b HECKOJBKUX BapHaHTOB HMCIIOJIb30BaHUS,
0a30BbIii M3  KOTOPBIX  BCErJa  HUCIOJb3YET
(YHKIHMOHAIBHOE TOBEIEHHME CBS3aHHBIX C HUM
MpEIEeICHTOB;

- pacumpenue  (extend) — = yka3pIBaer
B3aMMOCBS3b  0a30BOTO  BapHaHTa  HCIOJIb30BAHUS
U BapuUaHTOB  HCIOJIb30BaHMS, SBJSIOMIMXCA  €ro
CHELUATbHBIMH CITy4asMU.

[Tpumep auarpaMmbl BapHAaHTOB HCIIOJIb30BaHMS
IIpeICTaBJIeH Ha puc. 35:

bonee neranbHO ommcath  OW3HEC-TPOLIECCHI
MO3BOJISIIOT JMAarpaMMbl JAEATENbHOCTH W JUarpamMMbl
[IOCJIEI0BATEIbHOCTEN.

JluarpamMma jaesTejJbHocTH (activity diagram)
— JAMarpaMma, MCIOJb3YIOIAscs MpU MOAEIUPOBAHUN
OM3HEC-TIPOIIECCOB, HAa  KOTOPOH  TMPEACTaBIICHO
pa3loXKeHHe Ha  COCTaBHBIE  YaCTH  HEKOTOPOH
JeSTeIbHOCTH, a HWMEHHO:  CKOOPAMHHPOBAHHOTO
BBITIOJTHEHHSI OT/I€TIbHBIX IEUCTBUN U BIOKEHHBIX BUJIOB
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IpoexmupoBanue ungopmayuonnvix cucmem na ocnobe
yHuguyupoBannozo asvika modeaupobanua UML

JeSITEIbBHOCTH, KOTOPBIE COCNUHSIOTCS MEXAy co00it
NMOTOKaMH OT BbBIXOAOB OAHOTIO y3Jia K BXOAaM JIpyroro, ¢
YKa3aHUuEM UX WCHOJHUTEICH.

IIpumep nuarpaMMsl J€ATE€IBHOCTU NPEACTABICH
Ha puc. 36:

[ [} [ YETROWCTED YTEHMR @ YCTROM. .. KBCCE | KOHTPOMNER KACCH BaHK | KoHTponnep GaHka

AEC

=]
= O¥HOaHNE
=

*

® KapTa [BCTaBneHa

e BBOZ MWH-

o koga

L npoBepKa
| O aHHBIx
( OTNpaBka 3

SHEE GaHkoBCKAA
npoBepka

<

fau |

AaHHBIE HE BE|DHLI

>

A 8HHple BEpPHEI

BO3BpAT
KapTEI
MNewState

K

Pucynok 36 - Jlnarpamma e TeTbHOCTH
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OcnoBs1 npoexmupoBanus ungopMAYUOHHBIX ClUCIEM

Pa3zpaboranHble Ha 3Tarne MOCTPOCHHS MOJENeH
OM3HEC-TPEEICHTOB JTUarpaMMbl BHUJIOB JIEATEIHHOCTH
MOTYT KOPPEKTHPOBATHCS BCIIEACTBHE BBISIBICHUS HOBBIX
MoapOoOHOCTEN B OMUCAHUHM OU3HEC-MPOIECCOB 0OBEKTa
aBTOMATH3allMM Ha 3Tarax aHajn3a U MPOEKTHUPOBAHUS.

JluarpamMa mocJjie10BaTeJLHOCTH (sequence
diagram) — auarpamma, oTpakaromasi yrnopsaodeHHbIE
10 BPEMEHU MPOSIBICHUS B3aUMOAECHCTBUS OOBEKTOB.

Ha nuarpamme naHHOTO TuIla clieBa HarpaBo
MOMEIIAIOTCS OCHOBHBIE  DJIEMEHTBHI: O0OBEKTHI;
BepTukanbHble TuHuH (lifeline), Mmogenupyromye TeueHue
BpPEMEHH MPU BHITIOTHEHUH IEHCTBUN 00BEKTOM; CTPEIKH,
OTIpE/ICTISIONTNE IEHCTBUS, BBIIIOIHIEMbIE OOBEKTOM.

[Tpumep JIarpamMMBbl TMOCJIE/IOBATEIbHOCTH
MpeCTaBlIeH Ha puc. 37:

B pesynbrare mocTpoeHUs AMArpaMM Ha 3TOM
sTane pa3paboTaHbl MOAPOOHBIE OMHCAHUS NEUCTBUM
crnennanucToBnoBHeApeHU0 IC, KoTOpbie HEOOXOUMBI
115t obecrieyeHust ee PyHKIIMOHAIBHOCTH.

Ha  »arame dbopmupoBaHus ~ TpeOOBaHUU
pa3zpabaTbiBaeTCsl MOJIeJIb CUCTEMHBIX MPELECHTOB, Ha
KOTOPOW JUIsi BHYTPEHHHMX M BHEIIHUX HCIIOJHHUTENEH
YKa3bIBAIOTCA HMX  KOHKPETHbIE  OOSI3aHHOCTH  C
ucnonb3zoBanueM MC. Moenyn cucTeMHBIX TPEIeICHTOB
pa3pabaThIBalOTCS Ha OCHOBE Ou3Hec-Moenei,
MOCTPOCHHBIX Ha MPEABIAYIIEM »JTarne, OJHAKO TMpH
3TOM HEOOXOAMMO JAETalbHO OMHUCATh MPELEIEHTHI C
OTIpeNeIeHUSIMU HCIOIb3YEMBIX NTaHHBIX U yKa3aHUEM
MOCJIEI0BAaTEILHOCTH HX BBITIOIHEHHUS, TO €CTh MOAPOOHO
omucarb  peanu3anuilo  (GYHKUUA  MPOEKTUPYEeMOM
CUCTEMBI.
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IpoexmupoBanue ungopmayuonnvix cucmem na ocnobe
yHuguyupoBannozo asvika modeaupoBanua UML

sd Dispatch scheme )
Onrder : Order ExpressDestr RegularDe str Message :
: Distributor : Distributor Messanger

I I I I
1: dispatch s | | |
! ! !
loop) | I |
[Ona kawmpon Noauy Uy 3akasa) I I I
| | |
} | |
alt | | |
| | |
[Cpoduan pocTaskal | | |
1.1: dispatch I I I
/]'IJ | |
| |
| | |
f t |
[else] I I I
1.2: dispatch | | |
t L |
| 1 |
| | |
| | |
| | |
f t |
| | |
| 1 |
1 | |
D | | |
rll'p-eﬁyercn no,u:mepxcc,emlie] 1.3: confim I I

T T
' | | h

Pucynok 37 - Jlnarpamma mocnieioBaTeIbHOCTH

HasraneananuzaTpe6oBaHUI U TpEIBAPUTEIBHOTO
MIPOEKTUPOBAHUS CHCTEMBl Ha OCHOBE MOCTPOEHHBIX
MoJieNiell CUCTEMHBIX TPELeIEHTOB CTPOSITCS uarpamMMbl
KJIACCOB CHCTEMBI.

JluarpaMma KJaccoB, SBISSCh JIOTHYECKUM
MpEeACTaBICHUEM MOJIENH, HPEACTABISET JACTalbHYIO
uHpopMaIMI0O O CTPYKType MOJEIN CHUCTEMBI C
UCIIOJIb30BAaHUEM TEPMHUHOJOTMM KJIacCOB OOBEKTHO-
OPHUEHTUPOBAHHOTO MPOrPAMMHUPOBAHMS, & UMEHHO: O
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OcnoBs1 npoexmupoBanus ungopMAYUOHHBIX ClUCIEM

BHYTPEHHEM YCTPOMCTBE cHUCTeMBI (00 apXuUTEKType
cuctembl). Ha auarpamMme KJIaccoB MOTYT OBITh
yKa3aHbl BHYTPEHHSS] CTPYKTypa M THIbI OTHOILIEHHM
MEXJy OTACIbHBIMU OOBEKTaMU U TMOACUCTEMaMHU,
YTO MPUBOAUT K Pa3BUTHUIO KOHUENTYalbHOW MOIENH
CHUCTEMBI.

Kiacc B s3p1ke UML 0003Ha49aeT HEKOTOPOE MHO-
KECTBO OOBEKTOB, OOJIAJAIONINX OJMHAKOBOM CTPYKTY-
poOii U B3aUMOCBSI3AMU ¢ 00BEKTaMU JPYyTUX KiaccoB. B
auarpamMmax KjiaccoB CUCTEMBI YKa3bIBaIOTCS OOBEKTHI U3
MOJIEJIM CUCTEMHBIX MPELEIEHTOB C UX OMUCAHUEM U yKa-
3aHHEM B3aHMOCBSI3el MEXy KJIacCaMu.

CuHTakcuc  AuarpaMM  KJIacCcoB  SIBJISieTCA
3¢ HEeKTUBHBIM CpenCcTBOM CTPYKTYPUPOBAHHS
TpeOOBaHUI K 3JIEMEHTaM MPOEKTUPYEMOIl CHCTEMBI, K
WX JTaHHBIM, HHTepdericaM, PyHKIIMOHAIBHOCTH.

[Ipumep auarpamMmbl KJIAaCCOB MpPEACTaBIEH Ha
puc. 38:

Ha »TtoM »5Tame mnpoekTHpoBaHHUS MOAPOOHO
OMHCAHbI COCTaB U (YHKIIMH CHUCTEMBI B COOTBETCTBUU
C pa3paboOTaHHBIMU OHW3HEC-MOJENSAMM, YTO JaeT
YBEPEHHOCTh B COOTBETCTBHH MPOEKTUPYEMOU CHCTEMBI
TpeOOBaHUSAM 3aKa3unKa.

Ha cnenytomiem atarne 31eMeHTHI pa3pabOTaHHbBIX
MOJIeNIel KJIACCOB OTOOpa)KaroTCsl B AJIIEMEHTHI MOJIENei
0a3bl JaHHBIX U MIPUIIOKEHUI, 2 UMEHHO:

- KJaccChl — B TaOIUIIBL;

- arpuOyThl — B CTOJIOIIBI;

- Tumnsl — B TUnbI JaHHBIX CYB/I;

- accolMaluy — B CBA3M MEXIy TaOnuiamu (B
TOM YHCIIe, CO3/1aBasi IOTIOJHUTENbHbIC TAOIUIIBI CBSI3EH);
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OcnoBb1 npoexmupoBanus ungoOpMAYUOHHBIX ClUCIEM

- TNPWIOXKEHUS — B KJIACChl C ONpE/eIeHHBIMU
MeTOolaMH M arpuOyTaMH, CBA3aHHBIMU C JaHHBIMHU B
0aze.

B Monenu 0a3bl AaHHBIX AJIS KaXJI0TO MPOCTOTO
Kjacca ¢opmupyeTcss TabnMua, KoTopas BKIIIOYAeT
CTOJIOIIBI, IOCTABJICHHbIE B COOTBETCTBUE aTpUOyTaMm
KJacca.

Knaccel moaTunoB MoryT otoOpaxarbcsi B TaOIH-
116l HECKOJIbKMMHU CIIOcO0aMu:

- B ciy4ae OTOOpa)keHHMs OJHOW TaOiMIbl Ha
KJlacc oTAenbHas Tabnmuua GopMmupyercs A KaKAoro
KJIacca ¢ YCTaHOBJIEHUEM IOCIIEAYIOIINX CBA3CH;

- B cCily4ae OTOOpaXeHUs OFHON TaOmUIIbI
Ha cynepKiacc JUlsl cynepkiiacca Cco3/1aeTcsl Tabiauna, a
3aTeM B TaOJNHUIBl MOAKJIACCOB PAa3MEIIAIOTCS CTOJOLBI
11 aTpUOyTOB CyTepKIIacca;

- B ciy4ae OTOOpa)keHHMs OJHOW TabiMIbl Ha
uepapxuto (opmupyercs eauHas TabauIa, B KOTOPOM
pacronoXkeHbl aTpuOyThI CyNepKiIacca U BceX MoJIKIaccoB
c Jo0aBlieHMEM JONOJHMUTENBHBIX CTOJIOLIOB  JUId
OIpeeNIEHUs] UCXOHBIX TAOIMIl OAKIIACCOB.

SA3pik UML 1151 pazpabotku npoekra b/ npennaraer
cnenanbHblii podune Profile for Database Design, B
KOTOPOM HCTIOJIB3YOTCSI OCHOBHBIE KOMITOHEHTHI IUarpamMm,
Takue, Kak: TaOmuia, cronbel, KIHO4YH, CBA3M, JOMEH,
npoueaypa u TA. Ha auarpamMmax takke MOXHO yKa3bIBaTh
JIONIOJIHUTENbHBIE XapaKTEPUCTUKU CTOJOLOB M TaOIuUIl:
OrpaHWYEHUs], TPUITEPHI, TUIbI JaHHBIX U TA. B pesynsrare
3TOTO FTara NPOEKT 0a3bl JAHHBIX U MPUIOKEHUN CHCTEMBbI
CTaHOBUTCS JA€TAIILHO OITMCAHHBIM.
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6.3 IlpoexTtupoBanue ¢pusnueckoi mogean UC

Crnenyrommii 3Tanm MPOEKTHPOBAHUS CHCTEMBI
BKJIFOYAaeT B ceOs JOMONHEHUs Mojenu 0a3 JaHHBIX
U TPWIOKEHUA AMarpaMMaMM UX pa3MelleHHs Ha
TEXHUYECKHUX CPENICTBAX.

Ha panHOM »JTame paccMarpHuBalOTCS TaKHe
noustusgs UML, kak:

- KOMIOHEHT —  DJJIeMEeHT  (U3NYECKOrOo
MIPEACTABICHUS CUCTEMBI, PEATU3YIOLIUN ONPEACICHHBIN
HaOop UHTEP(EHCOB;

- 3aBUCMOCTb — CBSI3b MEXK]Ly IByMs 3JIEMEHTaMH,
o0O3HaYaroImasl CUTyaluio, TPU KOTOPOW H3MEHEHHUE
OJTHOTO 3JIEMEHTa MOJIEJIN BJIEYET 32 COOOW M3MEHEHHUE ee
JPYTOTO 2JIEMEHTA;

- TIPOLIECCOP U YCTPOMCTBO — y3€JI, BHITOIHSIIOIIUN
1 HE BBITIOJIHAIOMNI 00pabOTKY JTaHHBIX COOTBETCTBEHHO;

- COEIMHEHHE — CBS3b MEXAY IPOIECCOpaMu U
YCTPOMCTBAMHU.

Haubonee mosHO 0COOCHHOCTH (U3UYECKOTO
NIPEACTABICHUSA CHUCTEMBI Ha SI3BIKE UML
MO3BOJIAIOT JMAarpaMMbl KOMIIOHEHTOB M JHarpaMMbl
pa3BepTHIBaHUS.

Juarpamma KOMITOHEHTOB (component
diagram)  oroOpaxkaeT  HepapXHMiO  IOJICHCTEM,
CTPYKTYPHBIX KOMIIOHEHTOB M 3aBHCHUMOCTEH MEXIY
HUMU. ODU3NYECKHUMH KOMIOHEHTAMHU BBICTYNAIOT
0a3pl JaHHBIX, HCTOJHSIEMbIE (albl, MPUITOKCHUS,
o6ubmuorexu, wunHtepdeiicet UC u T.1. B cuyuae
UCIIONIb30BAaHUS ~ JMarpaMMbl ~ KOMIIOHEHTOB  JUIS
0TOOpa)KeHUs BHYTPEHHEH CTPYKTypbl KOMIIOHEHTOB,
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uHTep(Eerchl COCTaBHOTO KOMIIOHEHTA JEJIETUPYIOTCS
B oTpeeeHHbIe uHTepench BHYTPEHHUX
KOMIIOHEHTOB.

OCHOBHBIMU  LIETISIMH  TIOCTPOCHHUS  JHArpaMM
KOMIIOHEHTOB SIBJISIIOTCS:

- OIpeIeNeHHe AapXUTEKTYpbl MPOCKTHPYEMOH
CHCTEMBI;

- TMOCTPOCHHE KOHIENTYaJbHOH M (PHU3HMUECKON
Mojeeii 0a3 JaHHBIX;

- TpEACTaBICHHE CTPYKTypbl HCXOAHOTO U
creun (KU UCTIOIHAEMOTO KOJIa CHCTEMBI;

- MHOTOKpAaTHO€ HCIOJIb30BAHUE OMNPEAETICHHBIX
(parMeHTOB MPOrpaMMHOTO KOJIA.

[Tpumep auarpaMMbl KOMIIOHEHTOB MpPEICTABIICH
Ha puc. 39:

Jns onucanus anmapatHoil koH@urypammuun HC
NPUMEHSIOT JauarpaMMmy pasBeprTeiBanus (deployment
diagram).

C mnoMmompi0 JAMarpaMMbl  pa3BepTHIBAHUSA
MOJEIUPYIOT PU3NYECKOE pacupeeIeHUe Pa3IudHbIX
NpOrpaMMHBIX, HH(POPMALMOHHBIX, aNMapaTHBIX
KOMIIOHEHTOB CHCTEMBI 10 KOMILJIEKCY TE€XHUUYECKUX
cpeactB. Ocoboe BHMMaHHe Ha JHUarpaMmme
pa3BepThIBAHUSA YACIACTCS OTOOpaKEHUIO TOTO, KAaKHe
UCTIOJIB3YIOTCS almnapaTHble KOMIOHEHTHI («y31bD» -
cepBepbl 0a3 JaHHBIX U NPUIIOKEHUH, BeO-BEpBEPHI),
Kakhe MpOorpaMMHBIE KOMIIOHEHTHI («apTegaxThi»
- 0a3pl JaHHBIX, BeO-NpUIIOKEHHS) paboTalT Ha
KaXJOM M3 HUX M KaK 4acTH KOMIUJIEKCA COEIUHEHBI

JIpYT C APYTOM.

196



FGOLHOHOLINON BWINed.IBH]T — € MOHAOHJ

0
)
— aa yms|
g0 |suuosiad|
u_ Siaa
@ < <JUBUOT L0 >
ouEHOoda0 JJ._ f rEHHEDMUDE
akHaL dedU g _fr__n L\_"_ WIAHLELM SkHaL dedUy
T
_ BEEQEIEQ]| _ i
L juawaBrRUEY PULOSIa JuswabEURy YEIS | |
@ << JUBUOT L0 @ < < UBUOD LLIOD 5

uuossad IN9I @ @ NS uUuosIad| Eﬁu_:w_@ @ INg umsi

_ IND 1ebeuEEIS | 4
.Wv w < < JUBUOT LIOD .n“_.

WO |8ULoEIad
@ < <JUBU0d LWI0D =

Juaw abeuBy W0 4
@ < <JUBUT LIDD >

NS wawsBeuep|aUL0SIal w04 Jeis JabRuURp W04 Jayoeds)q e
m <<JUBUOd LU0 @ <<JUBUOdLI0D w < <JUBUCTLUI0D > @ < <JUBUOdW0D =




OcnoBs1 npoexmupoBanus ungopMAYUOHHBIX ClUCIEM

[Ipumep auarpaMMsl pa3BepThIBaHUSA NIPEACTABICH

Ha pucyHke 40:

<<gcomponent>> ==manifest>>
StuffManagertGUl |~~~ """ "7
Staffanager's Workstation
==artifact>> CifF=
StaffMgrClient

=<artifact== D

==manifest>>

<<component=>
PersonnelManagerGU|

PersonnelManager's Workstation

=<artifact=> O
PersonnelMgrClient

<<artifact== D

<<document>> =<document=>>
Help Help
LAN LAN
1 1
Sarver
<< artifact=» D <= artifact=> D == artifact== D

StaffM grService

MongeDB

PersonnelMgrService

==manifest>>

!

1
. 1
==manifest>> |
|

==manifest>>

W A4 A4
<<Component>> <<gcomponent=> gl <<component>>
Stuff Management DEMS Personnel Management

Pucynok 40 — Jlnarpamma pa3BepThIBaHUSA

Takum oOpa3oM, B ciydae MPOEKTUPOBAHUA
cnoxHoit IC ee HeoOXonuMo pa3felnTh Ha YacTH H
HCCJIICAOBATh KaXXAYI0 4YaCTb OTHACJIBbHO. CYH_IGCTBYIOT
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JIBa OCHOBHBIX crmocoba paszbuenus MC Ha Takue
MOJICUCTEMBI:

- CTpyKTypHas ((PyHKIMOHAIbHAS) ICKOMIIO3ULIUS;

- oObekTHas (KOMIIOHEHTHAs1) IE€KOMITO3UIIUS.

XapakTepHOil 0COOCHHOCThIO OOBEKTHOM JIEKOM-
MO3UIIMU SIBJISETCS BBIJCIICHUEM OOBEKTOB (KOMITOHEH-
TOB), B3aMMOJICHCTBYIOIIUX MEXIy COOOM, BBINOIHSIO-
HIMX onpezeNeHHble (PyHKIMU (METO/Ibl) 0OBEKTa.

ITpu npoextupoBanuun MC s3p1k UML ncnone3sy-
0T IS BU3YaJbHOTO MOJICIMPOBAHUS CUCTEMBI IPU €e
pa3buenun Ha 0OBEeKTH. B ciydae QpyHKIIMOHAIBHON ae-
komno3uuuu MC mpu npoeKTUPOBaHMM HCIOJIb30BAHUE
UML HenenecooOpa3Ho, 37€Chb NPUMEHSAIOTCSA Ipyrue
CTPYKTYypHBIE HOTAIlMH, PACCMOTPEHHbIE B MPEAbLIYIINX
paszenax.
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