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IIpoekmuposaHue UHPHOPMAYUOHHBIX cCUCMeEM

BBEJEHUE

YueOHOoe TmocoOMe TMOCBSIIEHO METOJAaM U CPeACTBaM
POEKTHPOBAHUS MHPOPMALIMOHHBIX CHCTEM.

Co3manne HC — »3TO JOrMYEeCKH CIIOXKHas, TpyJdOoeMKas u
JIIUTEeNbHAs ~ paboTa, TpeOyromas  BBICOKOW  KBaTH(UKAIIIH
y4acTBYIOUIMX B Hell crneuumanuctoB. Ho Hepenko co3laHue Takux
CHCTEM BBINOJIHSACTCSI Ha WHTYHTUBHOM YPOBHE C TPHMEHEHHEM
He(OPMATU30BAaHHBIX ~ METOJIOB, OCHOBaHHbIX Ha MCKYCCTBE,
NPaKTUYECKOM OIbITE, JKCIIEPTHBIX OIEHKAaX M JIOPOTOCTOSIIIX
HKCHEPUMEHTAJbHBIX IPOBEpPKaxX KadecTBa ()YHKIMOHUPOBAHUS
CUCTEMBbl. KCIUTyaTallMOHHBIE pPACcXOJbl, BO3HUKAIO-IIHME MOCIe
CIaudl TaKUX CHUCTEM, MOTYT CYLIECTBEHHO MPEBBIIIATH PAcXoJbl Ha
ux coszmanue. MccienoBaHus MOKa3bIBAIOT, YTO Ha OOHApYyXeHHE
OMOOK, JOMYIIEHHBIX HAa CTaJWU HPOSKTHPOBAHUS, PACXOAYETCS
OpUMEpHO B JBa pa3a OoJbllle BPEMEHH, YeM Ha HCIPaBIICHUE
omMnOOK, JOMYIIEHHbIX Ha mnocienyomux ¢aszax. Ilpm sTtom wmc-
MpaBJIeHUE OLIMOKM Ha CTaJuU MPOCKTUPOBAHUSI CTOUT B 2 pasa, Ha
craguu TectupoBaHuss — B 10 pa3, a HA cTaguu SKCILTyaTalluu
cuctembl — B 100 pa3 noposke, yem Ha ctaauu aHaiusza. Kpome toro,
OMOKM aHalu3a M NPOCKTHPOBAHUS OOHAPY)KMBAIOTCS YaCTO
CaMUMHU TIOJIb30BATEISIMM, YTO BBI3BIBAET HX HEIOBOJIBCTBO U
ocioxHsieT conpoBoxaenue MC.

[Ipu »>TOM BBIOOpP METOMOJIOTMH MPOEKTUPOBAHUS SIBISETCS
JTAJIEKO He MpOoCToM 3anaueil. B rin. 1.6. 1aH cpaBHUTENBHBIN aHAIN3
CTPYKTYpPHBIX  (TIPOIIECCHO-OPUEHTHPOBAHHBIX) M  OOBEKTHO-
OPUEHTUPOBAHHBIX MapaaurM. CTPYKTypHbIE METONOJIOTUH U UX
NpUMEHEHHE Ha MPAaKTUKE MOJIpOOHO OMHUCAHBI B pa3jeie 4.

Y4yeOHoe mocobue  mpeaHazHaueHO Uil (OPMHUPOBAHUS
COOTBETCTBYIOIIMX KOMIIETEHIMHA, HEOOXOAMMBIX JJIsl YCIEUIHON
peanu3anuu, BHEAPEHHS U IKCIUTyaTallil UH()OPMAIIMOHHBIX CHCTEM.
Marepuansl KHMTM MOTYT OBITh HCHOJB30BaHbl CTYACHTAaMH U
npernonaBatensiMiu B pamkax HampasineHus 090303  «IIpuxmagHas
UHPOPMATUKAY.
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1. OCHOBHBIE ITIOHATHUSA IPOEKTUPOBAHUSA
NHP®OPMAIIMOHHbBIX CUCTEM

1.1. OcHoBHbIE NOHSATHA 00111el Teopuu cuctem (OTC)
HcTopus BosHukHoBeHust OTC

B Hacrosiiee Bpemsl 3HaHMS 4elIOBEKa O MPUPOAE pPa3poCIUCh
JI0 TaKOW CTeIe-HU, YTO HE IMPEJCTaBIIAETCS] BO3MOKHBIM OXBATUTh
HE TOJIBKO BECh UX 00BEM, HO U OTHAeIbHbIe 001acTu. [Ipu sTom mms
CO3/1aHUs TOJIE3HBIX 3HAHUN U MPOAYKTOB HEOOXOINUMBI CBEJICHUS U3
CMEeXHBIX  oOmacteii. Teopuss cucreM Tmpu3BaHa  TOMOYb
YeJIOBEUECTBY B MPEOJOJCHUM HEJOCTATKOB Y3KOM Clielualn3aluy,
YCUJIEHUU MEXIUCHUTIITMHAPHBIX CB3€il, pa3sBUTHH
JUAJIEKTUYECKOr0 BUJICHHUS MUPA, CHCTEMHOT'O MBIIUICHUS.

Teopus cucteM BHepBble ObUIa MPUMEHEHAa B TOYHBIX HAayKax U
TEXHUKE Kak BKJaJ IUKOJbI  Haykd  ympasieHus.  Kak
CaMOCTOSITEIIbHAS TUCITUTUIMHA Teopusi cucTeM odopmmuiack B 40-50-
x rogax XX Beka. CHCTEMHBIM aHAlU3 CO BPEMEHEM CTall MEX- U
HAJJUCLUUIUIMHAPHBIM ~ KypcOM,  00OOINAIOIUM  METO0JIOTHI0
UCCIIEIOBAHMSI CJIOXKHBIX TEXHHUUYECKUX M COLMAJIBHBIX CHUCTEM, a
TaKKe MpeAcTaBisieT co0oi Hanbosee HaASKHYI0 KOHIENTYIbHYIO
OCHOBY COBPEMEHHOI'O MEHE)KMEHTA.

Creuunguyeckoil yepToil coluanbHOM poJIM HAyKH B HAcTOsLIEe
BpEMs SBISIETCS HAIPABICHHOCTh HAYYHOI'O IIO3HAHUS B LIEJIOM Ha
co3gaHue 3(PPEKTUBHBIX CPEJICTB YIPABICHUS KaK NPUPOIHBIMH, TaK
Y COLMAJIbHBIMU IPOLIECCAMH.

OngHo W3 mepBBIX OTKPBITUM, crenaHHbX ¢uiocopamu (b.
TpeHTOBCKHUIA), 3aKIIOYAJIOCh B TOM, 4YTO  JCHCTBUTEIHHO
3¢ (deKTUBHOE YIpPaBICHHE JODKHO YUHUTBIBATh BCE BaXKHEHIIME
BHCIIHUE M BHYTPEHHUE (DAKTOPHI, BIUSIONIME Ha OOBEKT
ynpasiieHus. [Ipy 3TOM Ii1aBHas CII0)KHOCTB YIIPABJIEHUS CBsI3aHa, 110
CO CJIOKHOCTBIO IIOBEACHUS JIFOACH.
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Crnenytomee otkpeiTie (A.A. borgaHoB) 3akiro4anoch B
cienyromeM. Bce cymecTByromme OOBEKTBI M TPOLECCH MMEIOT
OTpe/IeJICHHYIO0 CTENeHb, YPOBEHb OPraHM30BaHHOCTU. Bce siBieHus
paccMaTpUBalOTCs, KaK HENpEpbIBHbIE IPOLECCHl OpPraHu3aluyd U
neszopranuzauuu. [Ipu 3ToM ypoBeHb OpraHu3aluu TEM BbIIIE, YEM
CUJIbHEE CBOMCTBA LIEJIOTO OTJIMYAKOTCA OT IPOCTOM CyMMBbI CBOWCTB
€ro 4acTen.

[upokoe mnpu3HAHHE TEOPHM, OCO3HAHHE CUCTEMHOCTH MHpa
Havaiock B 1948 romy mocie myOnmuKanuMM —aMepUKaHCKHM
matematukoM H.Bunepom kuurm «Kubepnetnkay. IlepBonadaibHo
OH oOIlpeieNsieT KHOEPHETUKY KaK «HayKy 00 yIpaBJIEHUU U CBSI3U B
’KMBOTHBIX U MalllMHAaX» (QHAJIOTUU MPOLIECCOB B JKUBBIX OPraHU3Max
U MallMHax), MO3KE aHAIM3HPYeT C TMO3UIMHA KUOEPHETUKU
IPOLIECCHI, IPOUCXOAIINE B OOILECTBE.

C xubepHerukoil Bunepa cBs3aHbl Takue NPOJBIKEHUS, Kak
TUNM3AalMA  MOJENEH CHUCTEM, BBIBIEHHE O0CO0Oro 3HAYCHMS
oOpaTHBIX CBfI3€M B  cucTeMe, NOJYEPKUBAaHME IMpPUHIUIA
ONTUMAJILHOCTH B YIPaBIEHUUM M CHHTE3€ B LEJIOM, OCO3HaHHE
UH(POPMALIMK KaK BCEOOIIETO CBOICTBA MaTepHH U BO3MOKHOCTH €€
KOJINYECTBEHHOT'O OIUCaHMUA, pasBUTHE METO0JI0T U
MOJICIIMPOBAaHUS BOOOIE M, B OCOOCHHOCTH MJEH MaTeMaTHYECKOTO
AKCIIEpUMEHTA ¢ oMolp0 DBM.

[TapamiensHO M HE3aBUCHMO OT KUOEPHETHKU IPOKJIaJbIBAETCS
elle OJMH MOJAXOJA K HayKe O CHCTeMax — O0Ilas TEOpHsl CUCTEM.
BoiaBuraercs ujes mocTpoeHHUs] TEOPUM, IPUMEHUMON K CHUCTEMaM
mo0oit mpupoabl (aBctpuiickuii O6umosor JI.bepranandwu). Onun u3
myTed peanu3alyy 3TOH HJeH — MOUCK U 0000IICHHE CTPYKTYPHOTO
CXO/ICTBA 3aKOHOB, YCTAHOBJICHHBIX B pa3jIMYHBIX JUCHUIUIMHAX. B
OTIMYME OT mpeaslaymero mnonaxona (Bunep), rne wusydarorcs
BHYTPHUCUCTEMHbIE OOpaTHbIE CBSA3M, a (DYHKIMOHUPOBAHHE CUCTEM
paccMaTpuBaeTcs HPOCTO KaK OTKJIMK Ha BHEIIHEE BO3JCHCTBHE,
JaHHBIM  MOAXOJ MOAYEpKHBaeT o0coboe 3HaueHue oOMeHa
BELIECTBOM, IHEprueil U nHpopMaluen ¢ OTKPBITON Cpeioi.
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OtnpaBHOI TOUYKOH 00ILEH TEOPUM CUCTEM KaK CaMOCTOSATEIbHOM
HayKM MOXHO cuuTath 1954 ron, koraa ObLIO OpPraHU30BAHO
o0IIecCTBO  COACMCTBUSA  pa3BUTHIO OOLIE TEOpUH  CHUCTEM.
VYka3bIBaeTcs OCHOBHAs NMPUYMHA MOSIBIIEHUSI HOBOM OTpaciid 3HAHUSA:

CymectByer oOmas TEHAEHIMS K JOCTIDKEHHIO €IMHCTBA
Pa3IUYHBIX €CTECTBEHHBIX M OOLIECTBEHHBIX HayK. Takoe eInHCTBO
MoxeT ObITh mpeameroM u3ydenuss OTC. DT1a Teopus MOXKeET OBITh
BaXXHBIM CpeNCTBOM (OPMUPOBAHUS CTPOTMX TEOpUH B HayKaxX O
XKHUBOM mpupose u oOmiectBe. Bce 3T0 MoxeT mnpuONM3UTH K
JTOCTHKEHUIO €IMHCTBA HAYKH U €MHCTBA HAYYHOTO 00pa30BaHMUS.

Pa3BuTHeM cHCTEMHOro aHanM3a 3aHUMAJIUCH YYEHBIE CaMbIX
Pa3IMYHBIX CrieNUabHOCTEN ((pu3nuKH, GuIocodbl, Te0I0TH, MEAUKH,
Omosoru). ITo yKa3bIBaeT Ha TO, yTo nonoxkenne OTC HaxoguTcs B
LEHTPE YEJIOBEUECCKUX 3HAHUM.

[To cremenun o6mHOocTH OTC cCTaBAT Ha OAMH YPOBEHb C
MateMatukoil u ¢punocodueit. bimszko k OTC pacnosioKeHbI APyTHE
HAyKH{, 3aHUMAIOIINECs N3yUYCHHEM CHCTeM: KHOEPHETHKA, TEOJIOTHs,
Teopusi MHGOpPMAlMU, HWH)XXEHEpHas Teopus cBA3M, Teopus OBM,
CUCTEMOTEXHMKA, HCCIIEJOBAHUE ONEpalMil U CBSI3aHHBIE C HUMU
Hay4HbIE U MH)KCHEPHBIC HAIIPABIICHUS.

OTC kak IUCUHMIUIMHA, IPETEHAYIOIIAs Ha POJIb «CKEJIETa HAYKU
BO3JIOKMJIA Ha ce0s Takke (QYHKIUIO pa3pabOTKHM CUCTEMBI
OCHOBHBIX TTOHSITHIA.

Omnpenenenus NOHATHIT 001el TEOPUH CHCTEM

Paccmorpum  ocHoBHbie moHsATHS OTC, 06e3 omepupoBaHUS
KOTOPBIMU HEBO3MOKHO HU CTPYKTYPHUPOBAHUE HAYYHOI'O 3HAHUS, HU
aHaJu3 OpraHu3anui.

[lonatue cucTeMbl SIBISETCS LEHTPAIbHBIM B KHOEpPHETHKE U
TEOPUU CUCTEM, MHOTHE aBTOPHI JaBaJI ATOMY MOHATHUIO Pa3INYHbIE
onpezneneHus. Ha ocHoBe aHamm3a TpuUAUATH NSATH Pa3IMYHBIX
OINpe/ieJIeHuH TOHATUS «CUCTEMay», ObUIM BBIOpAHBI CIEIYIOIINE
(A.N.YemoB):
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e cuUCTeMa — MHOXECTBO OOBEKTOB, Ha KOTOPOM pealu3yeTcs
OTIpeIeJICHHOE OTHOIICHHE C (PMKCHPOBAHHBIMU CBOHCTBAMU;

* cCTeMa — MHOXKECTBO OOBEKTOB, KOTOpbIE O0JaNaloT 3apaHee
OINpEJCIIEHHBIMU CBOMCTBAaMU C (DUKCHUPOBAHHBIMU MEXKAY HHUMH
OTHOIIECHUSAMH.

OTu ompeneneHusi, HECMOTpPSI Ha KPaTKOCTb, IOCTATOYHO IOJIHBI,
HO CIIMIIKOM TsDKENbl JUIsl BOCHpUATHS. boiee NMOHATHOE, HO B
KOHTEKCTe KHOepHeTuKkH, onpeaenenue P.Omobu: «cucrtema — mobas
COBOKYITHOCTb TIE€PEMEHHBIX, KOTOPYIO HaOJrofaTesb BBIOMpACT U3
YyHhclla [EPEMEHHBIX, CBONCTBEHHBIX pEaJbHOM  «MallluHE».
Onpenenenne Axkodha u Dmepu (MOHATHOE M HambOJee YacTo
BCTpeuatoleecss B jaureparype): «CucreMa —  MHOXECTBO
B3aMMOCBSA3aHHBIX 3JIEMEHTOB, KKl M3 KOTOPBIX CBA3aH IPSIMO
WIM KOCBEHHO C KaXAbIM JpPYTMM D3JIEMEHTOM, a JBa JObIe
HOJMHOXECTBA 3TOr0 MHOKECTBA HE MOT'YT OBITh HE3aBHCUMBIMI.

3HaueHusl MOHSATUS «CHCTEMa» B I'PEUECKOM SI3bIKE: COuYeTaHHe,
OpraHu3M, YCTPOWMCTBO, OpraHu3alHus, COK3, CTPOM, PYKOBOISALIMI
opradn. IlepBeHCTBO B HCIOJB30BAHMM  3TOTO  MOHSITHS
IPUIIUCHIBAETCS CTOMKaM. Takyke 3TO IMOHATHUE IPOCIEKUBAETCS Y
Apucrorens.

Hexoropeie uaeu, nexanme B OCHOBE OOLIEH TEOpuu CUCTEM
(BcTpeuaroTcs yxe y ['erens):

* IIeJI0€ €CTh HEUYTO OOJIbIlIEe YEM CYyMMa YacTel;

* IIeJI0€ OTpEeAeTseT MPUPOIY YacTel;

* YaCTH HE MOTYT OBIThb MO3HAHBI MPU PACCMOTPEHHH HMX BHE
EJIOT0;

* YacTW  HAaxoJATCS B  IOCTOSHHOM  B3aMMOCBA3M U
B3auMo3aBucuMocTu. Cucrema — 3TO HEKOTOpas LEJIOCTHOCTb,
cocTosilasi U3 B3aUMO3aBUCUMBIX 3JIEMEHTOB U Y/IOBJIETBOPSIOLIAs
CJIEYIOIIUM JABYM TPEOOBAHHSIM:

1) moBejieHUE Ka)OT0 JIEMEHTa CUCTEMbI BIHMSET Ha MMOBEICHUC
CUCTEMBI B LIEJIOM, U CYIECTBEHHBIE CBOMCTBA CUCTEMBI TEPSIOTCH,
KOI'Jla OHa pacujIeHseTCs;
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2) MOBECHHUE 3JEMEHTOB CHCTEMBl M MX BO3ICHCTBHE Ha IEJIOC
B3aMIMO3aBUCHMBI, ¥ CYIIECTBEHHBIC CBOWCTBA DJICMEHTOB CHCTEMBI
IpU WX OTACNEHUU OT CHUCTeMBbI Takxke TepsaroTcs (['erenp mucan o
TOM, YTO pyKa, OTICICHHAs OT OPTaHM3Ma, MEPECTaeT ObITh PYKOM,
MOTOMY YTO OHA HE )KHBas).

Takum 00pa3omM, CBOWMCTBA, MOBEACHUE WJIH COCTOSHHE, KOTOPHIMH
obnmamaer cucreMa, OTIMYAIOTCS OT CBOWMCTB, TOBEICHUS WU
COCTOSIHUSI 00Pa3yIOLIUX €€ AIEMEHTOB (II0CUCTEM).

Koprexnoe onpenencuue cucremsr: S: {{E},{A},F},

rme S — cucreMma,

{E} — cCOBOKYITHOCTb 3JIECMEHTOB,

{A} — COBOKYIIHOCTb CBSI3€H,

F — cBoiicTBO (hyHKIIHS).

OCHOBHBIE XapaKTePHUCTHKH CHCTEMBI:

* CBOWCTBO (Ha3HaueHUE, PYHKIMS) CHCTEMBI OTIIMYHO OT CYMMBI
CBOMCTB €€ 3JIEMEHTOB (IMEP/IKEHTHOCTh); COBOKYITHOCTH CBOMCTB
AJIEMEHTOB CHCTEMBI HE MPEICTABISET cO00I 00IIero cBOiHCTRa
CUCTEMBI, a IaeT HEKOTOPOE HOBOE CBOMCTRO;

e I 000 CHUCTEMBI XapaKTEpPHO HAJIWYHE COOCTBEHHOM,
cnenupuUecKkoil 3aKOHOMEPHOCTH  JEHCTBHS, HE BbIBOJUMOM
HETOCPECTBEHHO M3 OJIHUX JIUIIb CIIOCOO0B ACHCTBUS 00pa3yIoMMX
€€ DJIEMEHTOB;

* BCAKasl CHUCTEMa SIBIISIETCS pa3BUBAIONICHCS, OHa HMEET CBOE
HAYaJo B MPOIUIOM U MPOJIOJKEHUE B OyAyIIeM.

DOneMeHT mpeAcTaBisieT co0oil fanee HE ENUMBIA KOMIIOHEHT
CHUCTEMBl TpPHU JTAaHHOM CIOCOO0€ paculeHEeHHs, 3TO KOMIIOHEHT,
o0Maaromuid pAaIOM BaXXHBIX JJIS IeJiell pacCMOTpPEHUsS] CBOWCTB,
mpu  3TOM  €ro  BHYTpPEHHee  cojepxkaHue  (CTpoeHue)
0€30THOCUTENFHO K IEJIN PACCMOTPEHHUSI.

[lpu ompeneneHUH HJTOrO TMOHATHS HET TAKOrO OOJBIIOTO
KOJINYeCTBA MHEHHH, KaKk B Cllydyae C IOHATHEM «CcHcTeMay. Bce
aBTOPHI JAIOT CXOXKHE OMPE/EICHUs, HO MIPU STOM YacTO yIIOMHUHAIOT,
YTO DJIEMEHTHI MOTYT B CBOIO OYepEIb MPEACTABIIATE COO0H CHCTEMBI,
T.e. ObiTh moacuctemMamu. C 3TOH TOUKHM 3peHUS TpPU aHAIU3e
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OopraHu3anuu (COCTaBIEHWH MOJIEIM) OCHOBHOM CIOKHOCTBHIO
SBIIICTCS pa30MEHHE TIebHOM CHCTEMbl Ha KOHEYHOE YHCIIO
AIIEMEHTOB, YTOOBI U30€KaTh M3JIUIIHEH CIOKHOCTH M MPHU ATOM HE
HOTEPSATH B aIEKBATHOCTU MOJIENIH UCCIETYEMOMY OOBEKTY.

OnemenTsl (Ban I'ur) gensrcs Ha *KUBbIE U HEXXHUBBIC, BXOJIHBIC U
BBIXOJHBIC. Pa3nuune Mexay BXOTHBIMH 3JIEMEHTAMH U Pecypcamu
OY€Hb HE3HAYUTENBHO U 3aBUCHUT OT TOUKH 3pEHUs U ycIoBHUM. B
npouecce nNpeodpazoBaHusl BXOJHBIE 3JIEMEHTHI — 3TO TE€ 3JIEMEHTHI,
KOTOpBIE MOTPEOISIOT pecypebl. Omnpenensisi BXOIHBIE 3JIEMEHTH U
pecypchl  CHCTEM, BaXKHO YKa3aTh, KOHTPOJHMPYIOTCS JH OHHU
MPOECKTUPOBILIUKOM CHUCTEMBI, T.€. CJIEAYET MX paccMaTpUBaTh Kak
4acTh CUCTEMbI UJIM KaK 4acTh OKPYXKarolleil cpebl.

[TIpu omenke >PPEKTUBHOCTH CHUCTEMBI BXOJHBIC SJIEMEHTHI U
pecypchl OOBIYHO OTHOCSAT K 3aTpaTam.

BbIxomHbIE 3JIEMEHTHI MPEACTABISAIOT COO0N pe3yabTaT mpoliecca
npeoOpa3oBaHus B CUCTEME U PAacCCMATPHUBAIOTCS KaK BBIXOJbI
(mampumep, npudbLTh). Okpyxkarmas cpena. OKpyX arolyo cpeay
MOKHO MPOTUBONOCTABUTH 3JIEMEHTY. Eciu sinemeHT ompezenser
(orpaHMYMBaEeT) YpPOBEHb JCTANIM3alMU CHCTEMBl B  paMKax
ONpEJCIICHHBIX TPaHUI], TO OKpY)Kawllas cpela A3TH TPAHUILIBI
ycTaHaBiauBaeT. Eciu cuctema — 3TO 1ieJieHanpaBlieHHOE MHOKECTBO
B3aMMOCBS3aHHBIX JJEMEHTOB Jt000H MPHUPOJBI, TO BHEIIHSISA
(okpyxaroiasi) cpega — OSTO MHOXECTBO CYIIECTBYIOIIUX BHE
CHUCTEMBI 3JIEMEHTOB JII000W MPHUPOABI, OKA3bIBAIOIIMX BIUSHUE Ha
CHUCTEMY WJIA HAXOSIIUXCSA MO/ €€ BO3ACHCTBUEM.

CBsi3b — OTHOLIEHHS MEXKIY dJIeMEeHTaMHI
Cmpykmypa. TIoHATHE CTPYKTYPBI CBSI3aHO C YHOPSIOYEHHOCTHIO
OTHOIHGHI/II\/JI, KOTOPBIC CBA3BIBAIOT JJIEMCHTBI CUCTCMBEL. «YT00BI
MOJIYYHUTh BEJIOCHIIE]], HEJJOCTATOYHO IOJIYYUTh KOPOOKY CO BCEMH
ero ngeramsaMu. HeoOxomumo ere NpaBHIIBHO COCIUHHUTH JETalH
MEXTY COO0M».
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IIpoekmuposaHue UHPHOPMAYUOHHBIX cCUCMeEM

CTpykTypa — 3TO COBOKYMHOCTb HEOOXOIMMBIX U JOCTATOYHBIX
JUTSL TOCTHKEHUS! LIeNIM OTHOLIEeHU Mexay snemeHTamu (Ileperynos
u TapaceHko).

[pyrue onpenenenus CTpyKTypbl:

* COBOKYITHOCTH  CBfA3€H  MEXAY  DJIEMEHTAMH  CHUCTEMBI,
OTpakarollNX UX B3aUMOJICHCTBHUE;

* YCTOMYMBAs YIIOPSALAOYECHHOCTD €€ JJIEMEHTOB U CBS3€EH;

* popma npencTaBIeHUS HEKOTOPOro 0OBEKTa B BHUJIE COCTaBHBIX
4acTei;

* MHOKECTBO BCEX BO3MOJKHBIX OTHOLUEHUN MEXKIY
[IOJCUCTEMAMU U 3JIEMEHTAMU BHYTPU CUCTEMBI;

* COBOKYITHOCTb JJIEMEHTOB M CBA3€H MEXIY HUMH, KOTOpBIE
OTNpEeNeNAIOTCA, HCXOAA W3 pacrpenesneHuss (yHKUMH W Lesei,
IIOCTABJICHHBIX IE€pPe]] CUCTEMOM;

* TO, YTO OCTAETCS HEU3MEHHBIM B CUCTEME IIPU U3MECHEHUU €€
COCTOSIHMS, IPU peaau3allMyd pasIn4yHbIX (OpPM MOBEICHMS, IPH
COBEPIICHUM CUCTEMOU OIepanui v T.11.;

* COBOKYIIHOCTb ~ JJIEMEHTOB W  CBsI3€d  MEXKIYy  HHUMHY,
OIPEIEIAIOIHUX UETOCTHOCTD CUCTEMBI.

CrpykTypa omnpenenser 1el0CTHOCTb, BHYTPEHHEE COJEP)KaHNuEe U
OCHOBHBIE CBOMCTBAa CHUCTEMBI, HU3MEHEHUE CTPYKTYpbl BEAECT K
MN3MEHEHHUIO CBOMCTB CUCTEMBI.

Oumponusi. DHTponuei Ha3bIBACTCS CTETeHb
HEYNOPSI0YEHHOCTH.

B TepmomuHammke, OTKyda 3aWMCTBOBAaHO JTO IIOHSTHE,
SHTPOIIUS CBSI3BIBACTCS C BEPOSTHOCTHIO BO3HUKHOBEHUS

OIIPEJIENICHHOTO PACTIOJIOKEHUS MOJIEKYIL.

B xubepneruke u OTC oHTpomus o0O3HayaeT BEIUUUHY
pa3HooOpa3usi CHUCTEMBI, TJe NOJ pazHOOOpa3sHeM IOHHMAaeTcCs
CTENEeHb HEOIpPEJEJICHHOCTH, BO3HMKAWOLIEH npu BblOOpe U3
00JIBIIIOTO YHCIIa BOBMOKHBIX BAPHAHTOB.

JUis  yMEHBIIEHUS  SHTPONUU  HEOOXOAWMO  YMEHBUIMTH
CYIIECTBYIOIYIO HEOIPEIEICHHOCTb, YTO O0ECHEeUMBAETCS ITyTeM
NOJy4eHus: HHpOpMaIum.
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IIpoekmuposaHue UHPHOPMAYUOHHBIX cCUCMeEM

[ToHsATHST SHTPONMM M  KOJUYECTBA HHPOPMALUU  MOKHO
UCTIONIB30BaTh Ui TOTO, YTOOBI JIaTh XapaKTEPUCTHUKY KHUBBIM H
HE)KUBBIM CHCTEMAaM.

HexuBble cuctembl (paccMaTpuBarOTCS OOBIYHO KaK 3aKpBITHIE)
UMEIOT TEHIEHLMIO DPA3BUBATHCS 0 HANPABICHUIO K COCTOSIHUIO
MaKCUMaJIbHOW HEYMOPAI0YEHHOCTH U SHTPOIHH.

OTnUYUTEIBHON YepTOM )KUBBIX (OTKPBITHIX) CUCTEM SIBIISIETCS UX
COMPOTHUBIISIEMOCTh TPOLIECCY PA3yMOPSAOUYEHHSI U UX Pa3BUTHE 1O
HAIpaBJICHUIO K COCTOSIHUIO O0Jiee BBICOKON OpraHU3alHiH.

OTC oOBsicHSIET 3TU TEHICHIMH, OCHOBBIBASICh HE CIIEIYIOIINX
daxrax:

* 00paboTka wuHpOPMAIIUM TPUBOAUT K COOTBETCTBYIOIIEMY
YMEHBILIEHUIO [10JI0KUTEIBHON YHTPOINH;

* [IOJlydeHUE DSHEPruuM M3 BHEHIHEH cpelsl  (yBeJndeHHe
OTPHULIATEIIBHOW  JHTPONHMH) TMPOTUBOJIEHCTBYET OCIa0eBaIOLIM
TEHJICHIUSM HEOTBPAaTUMOI'0 €CTECTBEHHOTO Ipoliecca (YBEINYESHUIO
MOJIO’KUTEIBHON SHTPOIINN).

KubepHeTuka ycTaHOBWJIA, YTO YIPABICHHE MPUCYLIE TOJIBKO
CUCTEeMHBIM O00BEKTaM, a oOmmM B mporeccax (ympaBiIeHHS)
ABJISICTCSL €r0 aHTHAHTPONMMHBIA XapakTep, HAIpaBICHHOCTb Ha
yHopsiiodeHue cuctemMbl. KOHEUHOW IIeNbl0 TEOpUHM YIpPaBICHUS
ABISICTCSI ~ YHUBEpCANW3alMs, a  3HA4UT  COINIACOBAaHHOCTH,
onTUMH3aIMg ¥ HaubOosbmas YPPEeKTHBHOCTh (YHKIMOHUPOBAHUS
CHUCTEM.

CocTaB cucTeMBI

OCHOBHBIMH YacTSIMM CUCTEMBI SBISIOTCS BXOJ, Mpolecc (MiH
oTeparysi) U BBIXOI.

IlepBas yacTb cUCTEMBI — BXOJ. Y J11000# cHCTEMBbI BXOJI COCTOMUT
U3 DJIEMEHTOB, KJIacCUDUUUPYEMBIX MO HUX pPOJIU B MpoIleccax,
IIPOTEKAIOIIUX B CUCTEME.

Ilepguiii 2nemenm 6xoda — TOT, Haj KOTOPBIM OCYILECTBIISETCS
HEKOTOpBIA Tpolecc, WM onepanus. ITOT BXOA €CTb WM Oyaer
«HaArpy3Koi» cUCTeMbI (ChIpbe, MaTepHallbl, SHEPTUs, UHPOpMALIHS U

Ip.).
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IIpoekmuposaHue UHPHOPMAYUOHHBIX cCUCMeEM

Bmopvim  onemenmom  6xoo0a CUCTEMBI SIBISIETCS  BHEIIHSA
(okpyxaromasi) cpena, MoJ KOTOPOHW TOHMMAETCS COBOKYITHOCTH
(bakTOpOB U ABIEHUH, BO3ACHCTBYIONIUX Ha MPOIECCHl CUCTEMBI U HE
NONJAIOLIMXCA ~ MPSMOMY  YIpPaBIEHHIO CO  CTOPOHBI €€
PYKOBOJIHUTEIIEH.

He xoHTpommpyemble CHUCTEeMaMd BHEIIHHE (AKTOPHI OOBIYHO
MO>KHO pa3OuTh Ha JIBE KATETOPUU:

* cllyyaiiHble, XapaKTEepU3yeMble 3aKOHAMHU paclpeiesieHus,
HEU3BECTHBIMH 3aKOHAMH WM JIEUCTBYMOIIHME 0e3 BCAKMX 3aKOHOB
(Hampumep, IPUPOIHBIE YCIIOBUS);

* pakTOpBl,  HAXONAIIMECS B  PACHOPSIKCHHH  CHCTEMBI,
SBJISIIOIIEHCA BHEIIHEH M AKTUBHO, Pa3yMHO JICUCTBYIOIIECH I10
OTHOIICHUIO K PaccMaTpUBAEMON cUCTeMe (Hampumep, HOpMaTHBHO-
IIPABOBBIE IOKYMEHTBI, 1I€JIEBbIE YCTAHOBKH).

[lenu BHEIIHEW CHUCTEMBI MOTYT OBITH W3BECTHBI, U3BECTHBI HE
TOYHO, BOBCE HE U3BECTHHI.

Tpemuii  snemenm  BXxoja oOecCHeUMBAEeT pasMEUICHUE U
NEPEeMEIEHUE KOMIIOHEHTOB CHUCTEMBl, HaIlpUMep, pPa3InyHbIe
MHCTPYKLIMHU, TOJOXKEHHUS, MPUKa3bl, TO €CTh 3aJacT 3aKOHBI €e
opraHuzanud Hu (QYHKIMOHUPOBAHMS, LIEJIH, OTPAHUYUTEIHHBIC
YCIIOBHUS U JIp.

[To comepxkaHHIO BXOABI KJIacCU(PUIUPYIOTCS HAa MaTepuasbHbIE,
PHEpPreTu4ecKkrue, WHPOPMAIMOHHBIE, MOTYT NPEACTaBIATh COOOM
T100YI0 KOMOMHAIIMIO BBIIIENIEPEUNCICHHBIX.

Bropast 4acTh CHCTEMBI — 3TO ONEpaIUH, IPOIECCHl WM KaHAJbI,
yepe3 KOTOpbIe MPOXOAT AJIeMeHThl BxoAa. Cuctema J0KHA OBITH
yCTpO€Ha TakuM 00pa3oM, dYTOObI HEOOXOIUMBIE MPOIIECCHI
(TpOM3BOACTBEHHBIE, MOJITOTOBKU KaJ[pOB, MaTepHalbHO-
TEXHUYECKOTO  CHAa0OXEeHUsT W JIp.)  BO3JCUCTBOBAIM  TIO
OTpe/IeJICHHOMY 3aKOHY Ha KaXKAblil BXOJl, B COOTBETCTBYIOILEE
BpeMs IS IOCTHKEHHS KEJTAeMOTO BBIXO/IA.

TpeTbs 4acThb CHCTEMBI — BBIXOJ, SBISIOUIUICS MPOAYKTOM WU
pesynbraToM ee JesTenbHOCTH. CuctemMa Ha BBIXOAE JOJDKHA
VIOBJIETBOPATh PANY KPUTEPHEB, BAaXKHEUIIME W3 KOTOPBIX —
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IIpoekmuposaHue UHPHOPMAYUOHHBIX cCUCMeEM

CTaOMIBPHOCTh M HAAEKHOCTh. [l0 BBIXOAY CyIOST O CTENEHU
JIOCTHKCHHUS 1I€JIeH, MOCTaBICHHBIX MEPe]] CUCTEMOM.

OOpaTHasi cBI3b. YIPAaBISIONIMA MEXaHM3M 1000 CHCTEMBbI
OCHOBaH Ha TMPUHIUIIE TIOJIaYd BBIXOJHOTO CHUTHAja OOpaTHO Ha
BxoZ. [loaTomy oOpaTHasi CBA3b — TMOHSATHE, JIEKAaIEE B OCHOBE
OCHOBHBIX TPHUHIIMIIOB YIIpaBJeHUs cucTtemMamMu. VIMEHHO OHO
CMOCOOCTBOBAJIO YCTAHOBIICHUIO MPUHITUITHAIBHBIX aHAJIOTHH MEXITY
OpraHM3aIlMell yIOpaBICHUs B TaKUX KA4eCTBEHHO Pa3IUYHBIX
CHUCTeMaX, KaK MAIIUHbI, )KUBBIE OPTaHU3MBI U KOJUICKTHBBI JIOJCH.
OOGpaTHast CBSI3b O3HAYAET COCAMHEHHE MEXIY BBIXOJIOM M BXOJOM
CHUCTEMBI, OCYIIECTBIsieMOe JHOO HEMOCPEeJCTBEHHO, OO uepes
apyrue snaeMeHThl. OCHOBHBIMH (YHKUMSMU OOpaTHOHM CBS3U
SBJISIFOTCS:

* IPOTUBOJICHCTBUE TOMY, YTO JeJIaeT cama CUCTeMa, KOrja OHa
BBIXOJ/IMT 32 YCTAHOBJICHHBIC MpeAelbl (HampuMep, pearupoBaHue Ha
CHIDKEHHUE KauecTBa);

* KOMIIGHCALUSI BO3MYIIEHUW W  TOJJEpKaHUE  COCTOSHUS
YCTOHYMBOT'O PaBHOBECHUSI CUCTEMBI (HaIlpUMep, HEMoJIaIKu B paboTte
00opyI0BaHus ),

* CHHTE3UpPOBAHME BHEIIHUX U BHYTPEHHHUX BO3MYIICHHH,
CTPEMSILIIUXCSI BBIBECTH CHUCTEMY M3 COCTOSIHUSL YCTOWYMBOIO
paBHOBECHSI, CBEIEHHWE ATHX BO3MYILEHUH K OTKIOHEHUSAM OIHOMU
WM HECKOJBKHX YIPaBIsEeMbIX BEJIUYMH (Hampumep, BBIPAOOTKA
VOPaBISIOMMX KOMaHJ Ha OJHOBPEMEHHOE TIOSBIEHHE HOBOTO
KOHKYPEHTa ¥ CHH)KCHHE KaueCTBa BHIITYCKAEMOM MPOAYKIIUH );

* BBIpa0OTKa YIMPaBISIONIUX BO3AEMCTBUI HAa OOBEKT MO IIOXO
dbopmann3zyeMoMy 3aKoHY (HampuMep, yCTaHOBJIEHHE 00JIee BEICOKOM
IIEHbl Ha JHEPrOHOCUTEIHM BBI3BIBAET B JIEATEIBHOCTH PA3NUYHBIX
OpraHU3aIui CJIOXKHBIE W3MEHEHUS, KOTOpPhIE MEHSIIOT KOHEUHBIE
pe3ynbTaThl UX (QYHKIIMOHUPOBAHHUS, TPEOYIOT BHECECHHUSI U3MEHEHUN
B IIPOM3BOJICTBEHHO-XO3SMCTBEHHBIN MPOLECC IyTEM BO3JECHCTBHIA,
KOTOpbIE HEBO3MOXXHO OIKCAaTh C [OMOIIBIO AHATUTUYECKHUX
BBIPAXEHHUI).
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IIpoekmuposaHue UHPHOPMAYUOHHBIX cCUCMeEM

Hapymienne o0paTHBIX CBsi3eil B COLMAIbHO-dKOHOMUYECKUX
CUCTEMaxX [0 pa3IUYHbIM TMPUYMHAM BEIET K  TSAKEIbIM
nocnencTsusiM.  OTAenbHbIE JIOKAJIbHBIE CHUCTEMBl  YTPAuyMBAIOT
CIIOCOOHOCTh K 3BOJIOLUN M TOHKOMY BOCIPHUSITUIO HaMEYaroIIUXCs
HOBBIX TEHJEHLUHN, NEPCIEKTUBHOMY DAa3BUTUI0O U  HAy4HO
000CHOBAaHHOMY  IPOTHO3MPOBAaHUIO CBOEH  JESATENIbHOCTH Ha
JUIATENIbHBIA MepHO BpeMeHH, 3(pPEeKTUBHOMY MPHUCIIOCOOIECHHUIO K
MOCTOSTHHO MEHSIOIUMCS YCIIOBUSM BHEILIHEHN CpPEIbl.

OCOOEHHOCTBIO COLMAIBHO-9)KOHOMHUYECKUX CHCTEM  SBIISETCS
TPYAHOCTh YETKOTO ONpEeIeHHs OOPAaTHBIX CBsI3€l, KOTOPhIE B HUX,
KaK [paBWJIO, JUIMHHBIE M TPOXOAAT Yepe3 LENIbId  pan
IIPOMEXKYTOUHBIX 3BEHbEB. CamMu ymnpaBiisieMble BEJIUYMHBI YACTO HE
NOJJAIOTCS  SICHOMY  OINpPEACIIEHHUI0, M TPYAHO YCTAaHOBUTH
MHOXECTBO  OIPAHMYEHMI, HAKJIAAbIBAEMbIX HAa  I[apaMeTpbl
yhopaBiasieMblx — BeamuuH.  He  Bcerma  M3BECTHBI  TaKkke
JIEACTBUTEINIbHBIE MPUYMHBI BBIXOJIa YIPABISIEMBIX NEPEMEHHBIX 3a
YCTaHOBJIEHHbIE TPEEIbI.

Tunosorus cucrem

Cucrempl OBIBAIOT XKUBBIMH (00JIaJAIOUIMMH  OHOJIOTHUYECKUMHU
GyHKUIMAMEI) U HeXHUBBIMH. Paznnyaror pusnyeckue (KOHKpETHBIC) U
abcTtpakTHble cucteMbl. CHCTeMy OTHOCAT K  KOHKPETHBIM
(pusmdeckum), eciii Mo KpaitHEW Mepe JBa €€ DJIEMEHTA SIBIISTIOTCS
o0beKkTaMHu, CcyOBbeKTamMu, JMOO0 TeMH U JApyrumMu. Dusudeckue
CUCTEMBI COCTOAT W3 JIIOJEH, U3JeNUl, 000pyAOBaHUSA, MAUIMH U
NpOYMX peajbHBIX WJIM HUCKYCCTBEHHBIX 00BeKkTOB. Cucrema
Ha3bIBaeTCsl A0CTPAKTHOM, €CIIA €€ DJIEMEHTHI SIBJISIOTCS TOHATUSIMHU.
B aOcTpakTHBIX CHCTEMaX CBOWCTBA OOBEKTOB, CYIIECTBOBaHHE
KOTOPBIX MOXET OBbITh HEHW3BECTHBIM, 3a MCKIIOUYEHHEM UX
CYILIECTBOBAaHUSI B YME€ MCCIENOBATENsA, MPEACTABISAIOT CHMBOJIBIL.
Wnewn, mianpl, TUIOTE3bl U TOHSATUS, HAXOJSIIMECS B TOJIE 3PECHHS
UCCIIeIOBaTeNsl, MOTYT OBITh OMUCAHBI KaK aOCTPAKTHBIE CHUCTEMBI.
Bce abctpakTHBIE CUCTEMBI SIBISIOTCS HEKUBBIMU, B TO BPEMS Kak
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KOHKPETHBIE CHCTEMBbl MOTYT OBITb M JKUBBIMHM, U HEKUBBIMU.
BupTtyanbHbie cucTeMBbI — pa3HOBUIHOCTh KOHKPETHBIX.

B 3aBUCHMMOCTH OT IPOMCXOXKIEHHS BBIIEISAIOT: €CTECTBEHHBIC
CUCTEMBI (Hampumep, KJIIMMaT, 104Ba) U CIEJaHHbIC YETOBEKOM.

Ilo Tumy cocTaBHBIX 4YacTel, BXOISAIIMX B CUCTEMY, IOCIIECIHUE
MOKHO KJIacCU(QUIMPOBaTh Ha MalIMHHBbIE (aBTOMOOWJIb, CTAHOK),
YeJIOBEKO-MallIMHHBIE (CaMOJIeT — MUJIOT) U M0 TUIY «COLMAJIbHBIE»
(KOJIIIEKTHB OpPTaHU3aliH).

ITo neneBbIM NpU3HAKAM PA3IMYAOT: OJHOLEIEBBIE CUCTEMBI, TO
€CTh MPEeAHA3HAYEHHBIE JIJIS1 PEMICHUS] OJJHOM €IMHCTBEHHOM LIEJIEBOM
3a/1a4yil U MHOTOLI€JIEBHIE.

Kpome TOro, MOXHO BBIAECIUTh (YHKIIMOHAJIBHBIE CHUCTEMBI,
o0ecrieunBaloIue peleHrue WK pacCMOTPEHHE OTACIbHON CTOPOHBI
WJIM acTieKTa 3a/1auu (TUTaHUPOBAaHKE, CHA0KEHUE U T. 11.).

ITo cTenenu cBsA3U ¢ BHEIIHEH cpeioii cCUCTEMBI KIacCu(UIUPYIOT
Ha OTKPBITBIE U 3aKPBIThIE (3aMKHYTbIE). OTKpBITbIE CUCTEMBI — 3TO
CUCTEMBI, KOTOpBIE 0OMEHHMBAIOTCA MaTepHUaIbHO-
MH(QOPMALIMOHHBIMU pecypcaMu WIM S3HEprueil ¢ okpykaromen
Cpelol PeryispHbIM U MOHATHBIM 00pa3zoM. [IpOTHBOIOIOKHOCTHIO
OTKPBITBIM CHUCTEMAaM SIBIISIOTCS 3aKPbIThIE (3aMKHYThIE). 3aKpbIThIE
CHUCTEMBI JICHCTBYIOT C OTHOCHUTENIBHO HEOONBIIMM OOMEHOM
JHEpruel WM MaTepuajaMHu C OKpYXKalollel CpenoH, HanpuMep,
XUMHUUYECKasl peakiysi, MpoTeKarollass B IEePMETUYECKH 3aKPHITOM
cocyzne. Bce xuBble cUCTeMBI — OTKpbITBIE. HexuBble CUCTEMBI
ABJIIOTCSI OTHOCUTENIBHO 3aMKHYTBIMU; HaJIM4yue OOpaTHOW CBS3U
HaJEJIIeT UX HEKOTOPHIMH HEIOJIHBIMHM CBOMCTBAMU JKHUBBIX CHCTEM,
CBA3aHHBIMU C COCTOSIHUEM paBHOBECHS. B 1€J10BOM MUpeE 3aKpbIThIE
CUCTEMBI IPAKTUUYECKHU OTCYTCTBYIOT, U CUUTAETCS, UTO OKPYKAIOIIIAs
cpena sBisieTcs  TJaBHBIM  ()aKTOPOM  YCIEXOB M Heynad
JEeATENbHOCTH PA3JINYHbIX OpraHu3anuil. OgHaKo NpeacTaBUTENICH
Pa3IMYHBIX LIKOJI YIpaBlIeHUs NepBbiXx 60 JIeT mpoIuIoro Beka, Kak
NPaBUJIO, HE BOJIHOBAJIM MPOOJIEMbl BHELIHEH Cpe/ibl, KOHKYPEHIIUU U
BCEr0 OCTaJbHOIO, YTO HOCUT BHEIIHUN JJIs1 OPraHU3allii XapakTep.
[Tonxon ¢ TOYKM 3pEeHMs 3aKpBITOM CHUCTEMBI IpelIoyiaral TO, 4TO
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cleqyeT Jenarh, YTOObl ONTUMHU3UPOBATh UCIOJIb30BAHUE PECYPCOB,
IIpUHUMas BO BHUMAHHE TOJBKO  MPOUCXOJAIIEE  BHYTPHU

OpraHu3aluu. Peanuu OKpPYKaroLLEero MHpa  3aCTaBWIH
uccienoBaTesiel M NPAaKTHUKOB MPUMTH K BBIBOJY, 4TO Jr0Oas
IIOTIBITKA MIOHATH COLMAJIBHO-DKOHOMHUYECKYIO CUCTEMY,

paccmaTpuBas €€ 3akKphITOi, oOpedeHa Ha MpoBall, IMOCKOJIbKY
[JIABHYIO POJIb B OKPYXalOIIEM HAaC MUPE UIPAaeT HEYCTOMYMBOCTH U
HEpaBHOBECHOCTb. C 9STOH TOUKM 3pEHUS CHCTEMBI MOXKHO
KJaccu(UIUpOBaTh HA: paBHOBECHBIE, C1a00 PaBHOBECHBIE, CHUIIBHO
HEPAaBHOBECHBIE.

s coumanbHO-3KOHOMUYECKMX CHUCTEM COCTOSIHUE PaBHOBECHUS
MOJKET HaOJI0aThCsl HA OTHOCUTEIIBHO KOPOTKOM IIPOMEXKYTKE
BpemeHu. s cnabo paBHOBECHBIX CHCTEM HEOOJbIINE W3MEHEHHMs
BHEIIHEW Cpelbl JAl0T BO3MOYKHOCTH CHUCTEME B HOBBIX YCIIOBHSX
JIOCTUYb COCTOSIHMSI HOBOTrO paBHOBecHs. CHIBHO HEpPaBHOBECHBIE
CUCTEMBI, KOTOpPBIE BECbMa YYBCTBUTEIbHBl K  BHEUIHUM
BO3/ICHCTBUSAM, [10]] BIUSHUEM BHEUIHUX CUTHAJIOB, JaXKe HEOOJIBIINX
10 BEJIMYMHE, MOT'YT II€PECTPANBATHCS HENPEACKa3yeMbIM 00pa3oM.

Cucrema MOXeT OBITh YCTOMUMBOM W  HEYCTOMYMBOW.
YCTONYMBOCTE  CUCTEMBI — 3TO  COCTOSIHME,  O3HAYarollee
HEU3MEHHOCTb €€ CYIIECTBEHHBIX IepeMeHHbIX. HeycroiunBocTh
BBIPAXACTCSI B TOM, YTO CUCTEMA, OPTaHU30BaHHAsI Ul BBITIOJTHEHUS
OTpeNieIeHHBIX (DYHKIMH, MMepecTaeT WX BBIOIHATH O] BIUSHHEM
KaKUX-T100 MPUYUH.

B wusMenstomencs cpeie WM IOJA BO3ACHCTBUEM Pa3IMUHBIX
«BO3MYUICHMI», KOTOpBIE JOCTUTAOT IOpOra yCTOMYHMBOCTH,
CUCTEMa MOJKET IPEeKpaTUTh CYIIECTBOBAHUE, IpeBpallaTbCcsl B
JPYTyI0 CUCTEMY MJIM paclaJaTbCs Ha COCTaBHbIE AJIEMEHTHI (IIpUMep
— OankporcTBO TpeAnpusTHs). CrocOOHOCTh CHCTEMBI OCTABAThCS
YCTOMYMBOW 4YE€pe3 H3MEHEHHS CBOEH CTPYKTYphl M IIOBEIEHUSA
Ha3bIBaeTCs  yabTpacTabmibHOCThIO. KoMmmanum oOecrieunBaroT
BBICOKMII YpOBEHb CBOEH CTAaOMIBHOCTM 3a CYET BBICOKOM
PUCTIOCOOISIEMOCTH K BHEIIHMM U BHYTPEHHHUM YCJIOBHUSIM CBOETO
¢yHkumonupoBanus. Takue KOMIAHUM CBOEBPEMEHHO IMPEKpaIlatoT
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OIHHU HalpaBJICHUA cBOEH ACATCIBHOCTH W HAYUHAKOT JOPYrue,
BOBPEMS BBIXOOAT HAa HOBBIC PBIHKH U ITOKUJAIOT 6GCHCpCH€KTI/IBHLIe.

AlanTHUBHbIE CHCTEMBbI

AZanTUBHBIE CUCTEMBI — 3TO CHUCTEMBI, KOTOpbIE MOTYT
HpHCHOC&6J’II/IBaTBC$[ K UBMCHCHHUAM KaK BHYTPCHHUX, TaK U BHCITHUX
YCIIOBUH, T.€. CIIOCOOHBIE K aJanTalum.

PaznuyaroT maccuBHYIO ajanTainuio (pearupoBaHUE CUCTEMBI Ha
U3MEHEHHE OKpYXKalollell cpeapl) W aKTUBHYIO (BO37eicTBUE
CHCTEMBI Ha OKPYXAIOIIYIO CPEIy).

AnanTuBHbBIE CHUCTEMBI oApasAeIsoTCs Ha
caMOHACTpauBalOIIMecsl M CaMOOpraHu3ylooluecs cucreMel. B
NepBOM Cjiydac B COOTBCTCTBHU C HU3MCHCHUSIMU BHEIIHEHN CpeAabl
MEHSETCSI Ccroco0 (PYHKIMOHMPOBAHUS CHCTEMBI, 2 BO BTOPOM —
MEHAETCA CTPYKTYpa, OpraHu3anus CUCTEMEL.

Camoopranm3ymoomiascsi cuctemMa — KuaOepHeTudeckas (Wi
JWHAMHUYECKas) aJanTUBHAs CHUCTEMa, B KOTOPOM 3alOMHHAHUE
uHbopManuu (HAKOIUICHHH OIbITa) BBIPAXKAETCS B HW3MEHEHUU
CTPYKTYPBI CUCTEMBL.

CaMoopranusyronecsi 1 BbICOKOOPTaHM30BaHHbIC aJallTUBHBIC
CHUCTEMBI O0JIAZIAI0T, KPOME TOr0, CHOCOOHOCTBIO TaK HW3MEHSTH
BHEIIHIOIO Cpely, 4YTOObl H3MEHEHHE COOCTBEHHOI'O TOBEICHUS
CHUCTEMBbI HE ABJIAJIOCH HCO6XOI[I/IMI>IM. OHH B COCTOSHUU U3MEHSATH
(amanTupoBaTh) BHEIIHHE YCIOBHS Ui JOCTH)KEHUS COOCTBEHHBIX
Lesien.

Eciu  ympaBnsemas cucrema U (OKpyXkaromias) — cpefa
CTallMOHAPHBI, TO aAallTUBHAA yHpaBJIdromas CUuCTeéMa 1o UCTCUCHUN
OTIpe/IeJIEHHOr0 TepHoJa BPEMEHH HaKalIiBaeT HEeoOXOIUMYIO
UHPOPMAILIMIO,  YCTPaHAET  HEONPEAEICHHOCTh, W  KadecTBO
aJanTUBHOTO YIPABIEHUS MPUOINKAECTCS K KaUeCTBY OMTUMAIBLHOTO
yIpaBJICHUS B YCIOBUSIX MOJHOW HH(POPMALINH.

B caMoopraHusyrommxcs CUCTeMaX XapaKTEPUCTHKU OOBEKTa
YHpaBJICHUA MCHAIOTCA BO BPEMCHU U YCTPAHUTDH HCOIIPEACIICHHOCTD
NOJHOCThIO He yaaercs. OfHAKO B TeX CiydasX, KOrJa IpoLecC
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aJlanTauyu OBICTPO CXOAMTCS K ONTUMAILHOMY IpOIEcCy, KauecTBO
AQAlTUBHOIO  YINpaBIEHUS  MOXET  Mall0  OTIMYaThCs  OT
ONTHMAJIBHOTO.

[loBeneHne aganTUBHBIX CUCTEM sBisieTcsl AyaibHbIM. C omHOM
CTOPOHBI, HEBO3MOKHO OCYIIECTBUTH 3()(PEeKTUBHOE yNpaBieHUE, HE
3Has XapaKTEPUCTHK YIPABISIEMOM CUCTEMBI, C APYrOM — MOYKHO
U3y4aTh OTU XapAaKTECPUCTUKU B IPOLIECCE YIIPABICHUSA U TEM CaMbIM
YJIy4IllaTh YIpPaBIEHUE, CTPEMACH K ONTUMAIBHOMY. B aTOM cirydae
YIPABIIAIOLUE BO3ACHCTBUS HOCAT IBOMCTBEHHBIM XapakTep: OHHU
CIyXaT CpeACTBOM KakK AaKTUBHOTO  M3Y4YEHHUs, IIO3HAHUS
yIpaBIIIEMOM CHCTEMBI Ui OyIyLIero, Tak U HEMOCPEICTBEHHOTO
yOpaBlIeHUs B TEKyIIMH MOMEHT. B ajanTuBHBIX cCHCTEMax
(ynpaBieHus) Bcerja CyIIEeCTBYET M3BECTHOE MPOTHBOPEUHE MEXKIY
IIO3HABATEIbHOM UM HAIpPaBIAIOIIEH (QYHKIUAMHM  yIPaBIISIOMUX
BO3/JEHCTBUM.

Bboabpmme u cJI0KHBIE CHCTEMbI

Bonpmas cucremMa — cHCTEMa, COCTOSINAs M3 3HAYUTEIHHOIO
YpCcla OJHOTHIIHBIX 3JIE€MEHTOB M CBA3eil. OcOOEHHOCTH OOJIBIINX
CHCTEeM — CJIO)KHasi HepapXuuecKas CTPYKTypa OpraHu3aIuu
CHUCTEMBbI, MpeayCMaTpUBAIOIIasi COYETAHUE IIEHTPAIU30BAHHOTO
YIOPABJICHHUS ¢ aBTOHOMHOCTBIO YacTeil. [Ipumepsl OOJIBIINX CHCTEM:
KPYIHBIE TPOU3BOJICTBEHHO-DKOHOMUYECKHE CHUCTEMBI (HAmpumep,
XOJITUHTH), TOPOJa, CTPOUTEIbHBIE M HAYYHO-HUCCIIEAOBATEIHCKHE
KOMIIIEKCHI.

CucTeMHBI aHAIM3 TPEIyCMaTPHBAET CHEIUAIbHBIC MPHUEMBI, C
MOMOIIBIO KOTOPBIX OOJIBLIYIO CUCTEMY, TPYAHYIO JJI1 PACCMOTPEHHUS
UccleoBaTeNieM, MOXHO ObUIO OBl Pa3AeNuTh Ha PAI  MalbIX
B3aUMO/ICHCTBYIOIINX CUCTEM UJTU TIOJICHCTEM.

Takum o00pazoM, OONBIION CcHCTEMOH Ienecoo0pa3HO Ha3BaTh
TaKyl0, KOTOPYIO HEBO3MOXXHO HCCIIEIOBaTh HWHaye, KaKk [0
MMOJICHCTEMAaM.

[TomumMo OONBIIUX CHUCTEM B 3a7avyax YIPaBICHUS SKOHOMHUKOU
BBIACIISIOT CJIOKHBIE CUCTEMEI.
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CrnoxxHasi cucTeMa — CUCTEMA, COCTOSIIIAsL U3 AJIEMEHTOB Pa3HbIX
TUNOB U 0O0Jajaromias pa3HOPOAHBIMH CBSI3IMHU MEXAYy HHUMHU.
Oco0eHHOCTH CIOXKHBI CUCTEM:

1. Hanwuwme CHOXHOHM, COCTaBHOW IIeNIM, MapaiyIeIbHOE
CYILLECTBOBAHME Pa3HBIX LIEJIEH WIIM MTOCJIE0BATEIbHAS CMEHA LIEJIEH;

2. Hanmume ogHOBpEMEHHO MHOTHX CTPYKTYP Y OTHOH CHCTEMBI
(Hampumep, TEXHOJIOTUYECKOM, aIMUHUCTPAaTUBHOM,
¢byHKMOHANBHOU U T. J1.);

3. HeB03MOXXHOCTh ONMHCAHUS CHUCTEMBbl Ha OJHOM S3bIKE, T.C.
HEOOXOUMOCTh HCIIOJIb30BAHMS PA3HBIX SI3BIKOB JJISl aHalIM3a U
IPOEKTUPOBAHUA  OTACIBHBIX €€  IOoJCHUCTEM  (Hampumep,
TEXHOJIOTMYECKAsi CXEMa H3rOTOBJICHMS MPOAYKLHMH; HOPMATHUBHO-
IOpUINUYECKHE aKThI, YCTaHABIMBAIOLME pacnpezeieHme
00s13aHHOCTEH | TIpaB; cXeMa JOKYMEHTOOOOpOoTa W TMporpaMma
COBCLIAHMUH; TOPAJOK B3aUMOJCHCTBHUA CIyX O M OTAEIOB TpHU
pa3paboTKe MPOEKTa IJIaHa).

CrpaBuThCsl C 3aJayaMi aHajgu3a OOJBIINX CIOXKHBIX CHCTEM
MOKHO JIMIIb TOTJAa, KOTJa B HAaIlEM paclopsKeHUH OyaeT
HA/JICKAIIMM 00pa3oM OpraHM30BaHHAs CHUCTEMa HCCIIEIOBaHMA,
3JIEMEHTHI KOTOPOH MOJYMHEHBI 0011IeH LEH.

OnvH U TOT XK€ 0OBEKT MOXKET UMETh MHOXKECTBO Pa3HBIX THUIIOB
cucreM. Ecnu paccMatpuBaTh NMpOM3BOJICTBEHHOE MPEANPUATHE KaK
COBOKYITHOCTh MAIIIMH, TEXHOJIOIMUECKUX MPOILIECCOB, MaTEpUAIOB U
U3JIEH, KOTOpble 00padaThIBAIOTCS HA MAIIMHAX, TO MPEANPUSTUE
IpEJICTaBIsieTCs]  KaK  TEXHOJOormdeckas  cucrema.  MOKHO
paccMOTpPETh MPEANPUATHE U C APYTOM CTOPOHBI: KaKUe JIFOIU Ha
HEM paboTaloT, KaKOBO WX OTHOUIEHHWE K TPOU3BOACTBY, IPYr K
JIpYry " T. A. Torga 3To ke NpeanpusITHE IPEICTaBIsSETCs B KaUeCTBE
COLMAJIBHOM  CHUCTEMBI. I[Ipu  uccnegoBanuu OTHOILICHU I
PYKOBOAMTENEN U COTPYOHUKOB NPENNPHUATHS K CpeICcTBaM
IIPOM3BOJICTBA, UX Y4acTHE B MpOIECCEe TpyAa U paclpeesieHuu ero
pe3ynpTaToB M T. JA. TPEANpUATHE paccMaTpUBaeTcs  Kak
HKOHOMHUYECKAsi CUCTEMA.
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Cuctema ympaBie€HUS — COBOKYHHOCTb B3aMMOCBSI3aHHBIX
DIIEMEHTOB,  CIIOCO0  pealM3aliil  TEXHOJIOTUW  YIPaBJICHHSA,
Ipernoiaralolnil Bo31eHCTBIE HAa OOBEKT C LENbI0 U3MEHEHHs €To
COCTOSIHMSI M TIPOIECCHBIX XapakTepucTHK. Cucrema ympaBIeHUs
BKJIIOYAET CJICAYIOIINE OCHOBHBIEC SJIEMEHTHI:

* JaT4yuKU MH(GOPMALIMU O COCTOSIHUU OOBEKTa YIPaBICHUS;

* mozcucTeMa cOopa u nepenadu Toi HHGopMaIHy;

* pojcucteMa 00paboTKH U 0TOOpaXKeHHs! 3TOM HH(OPMALINY;

* TojcHCTEMa BBIPAOOTKHU YIPABISIOIINX BO3ICHCTBUH;

* MOJCHCTEMA MEepPelavn YIPaBISIONIMX BO3ICHCTBHIA;

* HCIIOJIHUTEIbHBIC YCTPOUCTBA.

Cucremubiii anaan3 (CA) u cucremusblii moaxon (CII)
Onpenenenne CA

CucTteMHBI aHamU3 KaKk JUCIUIUIMHA Cc(HOpMHpOBANCS B
pe3ynbTaTe BO3HUKHOBEHHUS HEOOXOIMMOCTH HCCIENIOBaTh U
MIPOCKTUPOBATH CJIOKHBIE CHCTEMbI, YIPaBISATh UMU B YCJIOBHUSX
HEMOJHOTH MH(GOpPMallMK, OTPAHUYEHHOCTH PECcypcoB U neduuuTa
BPEMEHH.

B cucremHoM  aHaiuM3e ~— UCCIENOBaHHMA  CTPOSITCS  Ha
UCIIOJIb30BAHUM  KATETOPUM  «CHUCTEMa» U «CHCTEMHOCTb
paccmotpenusi».  Ilog — cuctemoit ~ HOHHMMaeTcs  €IUHCTBO
B3aMMOCBS3aHHBIX U B3aUMOBIIUSIONINX 3JIEMEHTOB, PACTIONOKEHHBIX
B OIpe/eNieH-HON 3aKOHOMEPHOCTH B MPOCTPAHCTBE U BO BPEMEHH,
COBMECTHO JIEMCTBYIOIIMX JUIsl JOCTKeHHst oOmen memu. Iloxg
CHUCTEMHOCTBIO PAacCCMOTPEHUSI MOHUMAETCs y4eT BCEX Ba)KHEHIINX
(GakTOpOB W B3aWMOCBS3CH, BIMSAIOIMIAX HA PEIICHHE MPOOIIEMEI,
WCIIOJIb30BAaHUE OMPEIEICHHOMN JIOTUKU MOUCKA JIYULIEro PEIICHUs 1
T.1.

CyIecTBYIOT pa3NuyHble TOYKU 3PEHUS HA COAEpP)KAHUE MOHSITHUS
«CHUCTeMHBIA aHaIM3» W o0jacTe ero mnpuMmeHeHus. CoriacHo
HauboJee pacIpOCTPaHEHHOW TPAKTOBKE CHUCTEMHBIN aHAU3 — ATO
KOHKPETHOE TEOPETUKO-TIPUKIATHOE HANpPaBICHUE HCCIICIOBAHUM,
OCHOBaHHOE€ Ha CHCTEMHOM METOJOJIOTMM M XapaKTepU3YIOIIeecs
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ONPCACIICHHBIMHA MPpUHIUIIAMHU, METOAaMHU U 00/1aCTBIO IIPUMCHCHUA,
BKIIIOIICC B CBOM COCTaB Kak MCTOJbI aHallu3a, TaK W MCTOAbI
CHHTC3a.

TakuM o0O0Opa3oM, CHCTEMHBI aHaiu3 — 3TO COBOKYIHOCTh
OIPEIEICHHbIX HAy4HBIX METOAOB U IIPAKTUYECKUX IIPUEMOB
pemeHust  mpoOieM, — BO3HMKAWOIIMX  BO  Bcex  cdepax

HeHeHaHpaBHCHHOﬁ ACATCIIBHOCTH O6I.I.[CCTB3., Ha OCHOBC CUCTCMHOI'O
nmoaxoJa u nmpeacCTaBJICHUA 00BeKTa ucciacaoBaHus B BUAC CHUCTCMBI.

HUctopus CA

CuctemHsblii aHanmu3 Obu1 paspaboran B CIIA pans BoeHHO-
NPOMBIIIJIEHHOTO KOMIUIEKCA UM CUHUTAICS HauOolee ILEHHbIM
NOOOYHBIM  JIOCTHKEHHEM B 00JacTM OOOpPOHBI W HM3y4YCHHUS
KOCMHUYECKoro mpoctpaHcTBa. B 1960-e rompl B 00emx mamarax
koHrpecca CIIIA ObuM BHECEHBI 3aKOHOTPOEKTHI «0 MOOMITH3AINHN 1
UCIIOJIb30BAaHUM HAayYHO-TEXHUUYECKUX CUJI CTPAHBI Ul IPUMEHEHHs
CHUCTEMHOTO aHaJIM3a M CUCTEMOTEXHUKH B LIEJISIX HanboJee MoJIHOTO
UCITIOJIb30BAaHUS JIIOJICKUX PECYpCOB JIs PEIeHHs] HalMOHAJIbHbBIX
npobnem». Ilo3xe cuCTEeMHBIA aHaTWM3 Hayal MCIOIb30BATHCS
PYKOBOJIUTEISIMM M HH)XXEHEpaMU B KPYIHBIX IPEIINpPUATHSIX
NPOMBIIIJICHHOCTH U B KOMMEPUYECKOH 00JacTu A MOUCKa MyTel
NOJY4YEeHUsI BBICOKOM NpUOBUIM M BBIABICHHS  BO3MOXHBIX
HCTOYHUKOB pocTa mpombiiuieHHOH ¢upmbl. B 1970-80-x roasl Ha
pOJib  BBICHIMX  YOPABISIOIMIMX  KPYNMHEHIINX  aMEpUKaHCKUX
KOpIopaluii  Havald  TOpUriamare  JIoAe,  oOiamgaromux
KBaJu(uKanuei B 00JacTH CHUCTEMHBIX AMCLUUIUIMH U CHCTEMHOIO
aHanmu3a.

Xapakrepuctuxku CA
CucTeMHBIH aHAIU3 UMEET ClIeAYIOIINEe 0COOEHHOCTH:
* IpeAHa3HauYeH [UIsl pelleHusl cjabo CTPYKTYpUPOBAHHBIX
npo0jeM, KOTOpble HE MOTyT ObIThb IIOCTABJIE€Hbl U PpEIICHBI
OTJIebHBIMU (POPMATBHBIMU METOJAMHU MaTEMAaTUKU;
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* OIIMpAaeTCd Ha HayyHOE MMPOBO33pPEHHE, B YAaCTHOCTH, Ha
JUAIEKTUYECKYIO JIOTHUKY;

* HCIIOJIb3YET PA3JINYHbIE METO/IbI PEIIEHUS, KOTOPble MOTYT OBITh
pa3paboTaHbl KaKk B paMKax CaMOro CHUCTEMHOrO aHajlu3a, Tak U B
paMKax Jpyrux Hayk;

* 1711 IOJTy4YeHHs KBaTU(UIIUPOBAHHOTO CYXKJIEHHUS 110 podaemam
UCTIOJIB3YeT He TOJBKO (OpPMalbHBbIE AaHATUTHUYECKUE METOIbI, HO U
METO/bI KAUECTBEHHOT'O aHAJIN3a;

* OCHOBHOE BHUMAaHHUE YyJEIseT LesIM U 1eJIe00pa3oBaHMIo.

CHcTeMHBIH OAXO0

CucteMHBII TMOAXOJ — 3TO Ha0Op TMpaBWI NPUMEHCHHSA
CHUCTEMHOT0 aHAJIN3a, MOJXO0/ K UCCIIeI0BaHNI0 00beKTa (TIpoOIIeMBl,
SIBIICHHS, TIPOIIecca) KaK K CUCTEME, B KOTOPO BBIJICIICHBI SJIEMEHTHI,
BHYTPEHHUE U BHEIIHHE CBS3HM, HauOOJee CYIIECTBEHHBIM 00pa3oM
BIIHMSIONIUE HA UCCIEAYeMbIe PEe3yIbTaThl €r0 (DYHKIIMOHUPOBAHUS, a
e KaXJIO0r0 W3 3JIEMEHTOB OIPENeNeHbl UCXOAs U3 O00IIero
npeaHa3HauYeHuss 00beKTa. MOXXHO TaKke CKa3aTh, YTO CHCTEMHBIN
MOJXO0/ — 3TO TAKOE HAIPABICHHE METOJ0JIOIMH HAyYHOT'O MO3HAHUS
U TPAKTHYECKOW JIEATEIBHOCTH, B OCHOBE KOTOPOTO JIC)KHUT
UCCIIEIOBAaHKE JTI000Tr0 00BEKTa KaK CIIOKHON CHUCTEMBI.

CucCTeMHBIIi  TIOJAXOJ  TOJpa3yMeBaeT IPOXOXKACHUE  Tpex
CTYyIICHEHN aHaJIN3a:

1) ompeneneHue HENOro (CUCTEMBI), YACTHIO KOTOPOTO SIBISICTCS
MHTEPECYIOINI HAC OOBEKT;

2) OOBSICHEHHE TOBEACHUS WM CBOWCTB 93TOr0  IIEJIOT0
(cucremsl);

3) 0OBSICHEHHE TMOBEICHHS WK CBOWCTB HMHTEPECYIOIIETO Hac
npeaMeTa C TOYKH 3pEHHs ero (YHKIUH B OTOM IEJIIOM, YacThIO
KOTOPOTO OH SIBJISIETCSI.

[Tpu cuctemHOM Moaxo/e cCuHTE3 (00bEIMHEHNE YacTe B II€JI0E)
NpeauIecTBYeT aHanu3y (pacujeHeHHe [eJoro Ha 4YacTu), a
OOBSICHAEMBI TMPEIMET paccCMaTPHUBAETCS KaK YacTh HEKOTOPOTO
LIEJIOTO.
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Huxe npuBeeHbl HEKOTOPBIE MTPaBUIIa CUCTEMHOIO MOAXO0AA.

1. He xomMnoHeHTHl camMu O ceO€ COCTaBISIOT CYTh LEJIOr0
(cucteMbl), a HaoOOpPOT, IL€NIOE€ KaK MEPBHYHOE TMOPOKAAET MPHU
CBOCM WICHCHHUH WM (POPMHUPOBAHUHM KOMITOHCHTHI CHCTEMEI.

2. Cymma cBoWcTB (mapaMeTpoB) WIH OTAEIHHOE CBOMCTBO
CHUCTEMBl HE pPaBHbI CyMME CBOMCTB €€ KOMIIOHEHTOB, a U3 CBOMICTB
CHUCTEMBI HEJb35 BHIBECTH CBOMCTBA €€ KOMIIOHEHTOB.

3. KonmuecTBO KOMIIOHEHTOB CHCTEMBI, ONPEACISIONINX €¢
pa3Mep, JMAOKHO OBITh MHUHUMAIBHBIM, HO JOCTATOYHBIM JIJISt
pean3aluu eIl CUCTEMBI.

4. Jlns ynopomieHHs CTPYKTYPBl CHUCTEMBI CIEAYeT COKpaIaTh
KOJIMYECTBO  YPOBHEH  yNpaBJI€HUA, YHCIO CBSI3€H  MEKIY
KOMIIOHEHTAMU CUCTEMBI U YUCJIO NapaMeTPOB MOJEIH YIPABICHHUS,
ABTOMAaTU3UPOBATH MIPOLIECCHI.

5. CrpykTypa CHUCTEMBI JOJKHA OBITH TMOKOW, C HAUMEHBIINM
YUCJIOM KECTKUX CBSI3€H, CIOCOOHOM OBICTPO MEepecTpanBaThCs Ha
BBIINIOJIHEHUE HOBBIX 33Ja4, OKa3aHUE HOBBIX YCIYT U T. II.

6. CrpykTypa CUCTEMBI AOKHA ObITh TaKOM, YTOOBI U3MEHEHUS
B BEpPTUKAJIBHBIX CBS3SIX KOMIIOHEHTOB CHCTEMBI OKAa3bIBAIH
MUHUMAaJIbHOE BJIMSHUE Ha (QYHKIHMOHUPOBAHHE CHUCTEMBI. B
COLIMOOPTaHU3aLMOHHBIX  CTPYKTypax i  3TOro  CIeayeT
o0ecreynBaTh: JIeJIETUPOBaHUE MTOJITHOMOYM I cyOBeKTaM
yIpaBICHUs, ONTUMAJIbHYI0 CaMOCTOSITENIbHOCTh M HE3aBUCUMOCTH
00BEKTOB YIPABIICHUS.

7. Uucio Tropu30OHTAIBHBIX CBSI3€M MEXAYy KOMIIOHEHTaMHU
OJIHOTO YPOBHSI CHUCTEMBl JOJKHO OBITh MUHHUMAIbHBIM, HO
JOCTATOYHBIM JIJII HOPMAaJbHOTO (PYHKIIMOHUPOBAHUS CHUCTEMBL.
YcTaHOBNEHHE TOPHU3OHTAJBHBIX CBSI3€H CIOCOOCTBYET Tepeayde
3HAaHMM UM HAaBBIKOB, O0OECNEYMBAET KOOPJAMHALMIO JIEWCTBUI
KOMIIOHEHTOB OJIHOT'O YPOBHS 110 JOCTHKEHHIO LIeJIel cucTteMbl. B To
)K€ BpeMs, YMEHBIIIEHHWE 4YHCJa CBA3€H BeNEeT K TOBBIIICHUIO
YCTOHYMBOCTH M OMIEPATUBHOCTH (PYHKIIMOHUPOBAHUS CUCTEMBI.

8. Ilpm ycTaHOBJICHMH B3aUMOCBSI3eH W  B3aUMOJCHCTBHS
CHUCTEMbI C BHEIIHEH Cpeloi cleAyeT CTPOUTh «UEPHBIM SLIUK» U
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(bopMynupoBaTh CHayvajaa HmapaMeTpbl «BBIXOJa», 3aTEM OINpPENETh
BO3/JCHCTBUE (PAKTOPOB MaKpo- M MHUKpPOCpEbl, TpeOOBaHUS K
«BXOJly», KaHajJbl OOpaTHOM CBSI3U M B IOCIEIHION OdYepenb
IPOEKTUPOBATH TAPAMETPHI ITPOLIECCA B CUCTEME.

9. B cwy CIOXHOCTH, HE CIEQyeT NbITaTbCcs IO3HAaTh BCE
CBOIICTBa U MapaMeTPbl CUCTEMBI.

10. Yucno cBsizeld CUCTEMBI C BHEIIHEH Cpelod MOIDKHO OBITh
MUHUMAJbHBIM, HO JIOCTaTOYHBIM TUIs HOPMAaJIbHOIO
(YHKIMOHHUPOBAHUS CHUCTEMbl. Upe3MepHBIi pOCT uucia CBs3el
YCIIOKHSAET YIPaBIIEMOCTh CHUCTEMBl, a HUX HEIOCTaTOYHOCTh
CHIDKaeT KauyecTBO ympasieHus. Ilpu 3ToM jgomkHa  OBITH
obecrieueHa  HeoOXoauMasi  CaMOCTOSITEILHOCTh ~ KOMIIOHEHTOB
CHUCTEMBI, MOCKOJbKY Ui OOecredeHus] aJanTHBHOCTH CHCTeMa
JOJDKHA HMMETh  BO3MOXKHOCTb ~ OBICTPOTO  HM3MEHEHHsI  CBOEH
CTPYKTYpBHI.

11. B ycnoBusix rino0aqbHON KOHKYPEHIIMH W MEXKITYHApOIHOM
UHTETpalMU CJIEJYyeT CTPEMUTHCA K POCTY CTEHNEHH OTKPBITOCTH
CHUCTEMBI IIpH O0O0ECIEYEHUH €€ HKOHOMMUYECKOM, TEXHUUYECKOMH,
UHPOPMALIMOHHOW,  TpaBOBOM  Oe30macHOCTH;  OOECTeYHBaTh
COBMECTHMOCTD C IPYTMMH CUCTEMaMU Ha OCHOBE CTaHIAPTU3ALIUU.

12. Jlna ompeneneHusi CTpaTeTHH Pa3BUTHA CUCTEMBI CIEIYyeT
CTpOUTh JepeBo uenel. IIpm 3ToM cienyeT NMOMHMTB, YTO LIEIH
CUCTEMBI U 1IeJI1 €€ KOMIIOHEHTOB, KaK IpaBWJIO, HE COBIAAIOT.

13. TIpu QopMupoBaHUM MHCCHU U IeJel CHCTEMBI CIEoyeT
OTJaBaTh MPUOPUTET MHTEPECAM CHUCTEMBI 0OJIee BBICOKOTO YPOBHS
KaK rapaHTHH PeLIeHUs TI100alIbHBIX TPOOJIeM.

14. Tlpu ¢dopmynupoBaHuM TeNed M CTPATETHH Pa3BUTHUS
CUCTEMBI CIIe[lyeT YYMTHIBaTh HEONPEAEICHHOCTh HH(OpMaluu M
BEPOSITHOCTHBIN XapaKTEP CUTyaLUH.

15. Bce KOMIOHEHTHI JTOJIKHBI BBIIOJHATH KOHKPETHYIO 3a/ady
MO JTIOCTHKEHUIO 11eNu cuctembl. Ecnu 0e3 kakoro-nndo KOMIOHEHTa
MO’KHO JIOCTHUb LIEJIN CUCTEMBI, 3HAUUT, ITOT KOMIIOHEHT — JIMILIHUM.

16. IIpu mocTpoeHHMH AepeBa Leiei CUCTEMbI M ONTUMHU3AIUH €€
(YHKUIMOHUPOBAHUS CIIEAYyeT H3ydaThb NPOSIBIEHHE CBOHCTBAa €€
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MYIbTUIUIMKATUBHOCTU.  Hampumep, 0€30TKa3HOCTh  CUCTEMBI
OTpeNeNsieTcss HEe CIOXKEHHEM, a YMHOXEHHeM Ko3(dduuneHToB
0€30TKa3HOCTH €€ KOMIIOHEHTOB.

17. Ilpu mocTpoeHUM CTPYKTYpbl CHUCTEMBbI W OpraHU3allUd €e
(YHKIMOHUPOBAHUS CJEAyeT YYMThIBaTh, YTO BCE IPOLECCHI
B3aUMOOOYCIIOBJICHHEI.

18. Ilpu  QopMupoBaHMM  CTpaTerMH  CUCTEMBI  CJIEIyeT
oOecrieunBaTh AITBTEPHATUBHOCTH MyTeH ee (YHKIIMOHUPOBAHUS W
pa3BUTHS Ha OCHOBE MPOTHO3UPOBAHMS PA3IUYHBIX CUTYAIHH.
Haubonee Hempenckazyembie (QparMeHTBl CTpaTeTHH  CJIEIYET
IUTAHUPOBATh MO0 HECKOJIBKUM BapUaHTaM.

19. [Ipu opranmzanuu (QyHKITMOHHUPOBAHUS CHUCTEMBI CICAYET
YUUTBIBAaTh, 4YTO ee J(PPEKTUBHOCTb HE paBHA CyMMe
s dexTuBHOCTEH (HYHKIIMOHUPOBAHUS TMOACUCTEM (KOMIIOHEHTOB).
IIpr B3aMMOIEMCTBHM KOMIIOHEHTOB BO3HHMKAET IOJOKHUTEIbHBII
(TOTIOJTHUTENBHBIN) WM OTpUIATeNbHBI d(Pdekt cunepruu. s
MOJIYYEHUS TIOJIOKHUTEIBHOTO 3 (hekTa CHHepruu HEOOXO0IUMO UMETh
BBICOKHI YPOBEHb OPTaHU30BAHHOCTH CUCTEMBI.

20. JInst  CHWXKEHUS  MHEPHHOHHOCTH  (DYHKIMOHHPOBAHUS
CUCTEMBI, T. €. YBEJIMYEHHUS CKOPOCTH HW3MEHEHHUS BBIXOJHBIX
napaMeTpoB IPU WU3MEHEHHH BXOJHBIX apaMEeTPOB WM MMapaMeTpoB
(G yHKIIMOHUPOBAHUS CUCTEMBI, clenyer OpUEHTHPOBATh
MPOM3BOJICTBO Ha MHTETPHUPOBAHHBIE aBTOMATH3MPOBAHHBIE MOJIYIH
U CHUCTeMBI, oOecneuuBarolIue MOOWIBHOCTh MPOU3BOJICTBA U
OBICTpOE pearnpoBaHUE HAa U3MEHEHHUS.

21. Ilpu 060CHOBaHMHM MHBECTULIMN B MPOEKTHI CIEAyeT U3ydaTh
JMOMHHAaHTHBIE  (TpeoOsagaromme,  Hawboyiiee  CWIBHBIE) U
peliecCUBHBIE TPU3HAKW CHCTEMBl M BKIAAbIBATh CpEJICTBA B
pa3BUTHE TIEPBHIX.

22. V3 Bcex mokaszaTeniell KauecTBa CUCTEM NPHOPUTET CIEIyeT
OTJaBaTh HA/ICKHOCTH KaK COBOKYITHOCTH IPOSIBIISIONINXCSI CBOMCTB
0e30TKa3HOCTH, JI0JITOBEYHOCTH, PEMOHTOIPUTOTHOCTH U
COXPaHSIEMOCTH.
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23. CTpyKTypa U cozepikaHhe CUCTEMbI (POPMHUPYIOTCS HA UAEIX
U MpUHLMIAX CTaHAapTH3aluH, 0e3 coONIIOIeHHs KOTOPhIX OHAa He
MOXET (YHKUHMOHHUPOBaTh. ['700anbHAs KOHKYpPEHLMs IOBBILIAET
yAETbHBI BEC CTAaHAAPTU30BAHHBIX CHUCTEM M HMX KOMIIOHEHTOB,
0COOEHHO B MEXyHapOJIHOM MacIiTabe.

24. EnUHCTBEHHBIM  IIyT€M  pa3BUTHSI  OPraHW3alMOHHO-
DKOHOMUYECKUX U  TPOU3BOACTBEHHBIX  CHCTEM  SIBIISIETCS
MHHOBAITMOHHBIMN.

IIpumenenne CA

JUis uccrieioBaHusl CIIOKHBIX CHCTEM NPUMEHSIOTCS Pa3IndHbIe
HOJXO/IbI K COUYETaHMIO MTPOLELyp aHAIN3a U CUHTE3a.

B o6ummx wuyeprax B pamkax CA wuccienyrorcs (akTopsl
BHYTPEHHEH cCpeapl opraHu3anuu, ¢GakTopbl BHEIIHEH Cpelbl
OpraHu3allid, a camMa OHa paccMaTpUBAETCS KaK OTKpbITasd,
JUHAMUYHO Pa3BUBAIOLIASICS CUCTEMA.

[lepBast 3amaua CA — dopmynupoBka 1enell CUCTEMBl U
KPUTEPUEB HMX JOCTH)KEHUS, KOTOpPbIE JIOJDKHBI OBITh BBIPAXKEHBI B
BHJIE KOHKDETHBIX IOKa3areineil. lMes KOHKpETHbIE, YETKO
c(hOpMyIMpPOBaHHBIE LEJIM, MOXHO BBIABUTH U IPOAHAIU3MPOBATH
(bakTopsl, crocoOCcTByOMUE JUOO MPEMSITCTBYIONINE JOCTHKEHUIO
sTux nene. Crenyromas 3agadya  CUCTEMHOTO  aHaluM3a —
orpeieIeHne TI00aTbHON eI Pa3BUTHS CUCTEMBI.

Janee uccnenyrorcs napameTpbl «BbIX0Ja» (TOBAPBI WIM YCIIYTH).
3areM ONpeAeNsloT HapaMeTpbl «BXOJa», T.6. HCCIEAYyeTCs
noTpeOHOCTh B pecypcax, OpraHU3allMOHHO-TEXHUYECKUH YpPOBEHb
CUCTEMBI, TapaMeTpPbl BHEIIHEN CPEJIbl, TapaMeTPhl IPOLIECCOB.

ITpu 5TOM HYXHO OTMETUTH, YTO HE CYLIECTBYET YHHBEPCAIbHON
METOJIMKM TPOBEJEHUS CHCTEMHOr0 aHalu3a, W PYKOBOJSALINE
OPUHIMIBI  TakKe HE SBIAIOTCS yHUBepcanbHbIMU. Kaxnoe
UCCIIEIOBAaHUE HMMEET CBOM OCOOEHHOCTH M  Tpedyer oOT
UCTIOJIHUTENIE MHTYMLMHU, UHUIUATUBBI U BOOOpPaXKeHHsI, YTOObI, B
YaCTHOCTH, OINpPEAENUTh LEIH NpoeKTa M JOOUThCSA yclexa B MX
noctwkenur. [lpu  3TOM, BBIOpaB  KOHKPETHBIH  aJIrOpUTM
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BbINONIHEHUs paboT o CA, HEOOXOAMMO CIIeIOBATh MPEAMHCAHUIM
MUMEHHO 3TOT0 aJITOPUTMA.

B kadecTBe mpuMmepa HUKE MPHBEACHBI MPUMEPHBIC MPOLEAYPHI
CA 1mipu IpUHSTUH PELUICHUS M UCCIICIOBAHIH CHCTEMBbI YIIPABJICHUSI.

CA npu npunstun peuieHusi. OCHOBHBIE TPOLETYPBI CUCTEMHOTO
aHaJIM3a MPU NPUHATHHA PEIICHHS:

1) uzyyeHne CTPYKTYypbl CHUCTEMBI, aHaJIU3 €€ KOMIIOHCHTOB,
BBISIBJICHUE B3aUMOCBSI3EH MEXKY OTICIbHBIMH JIEMCHTAMH;

2) cOOp NaHHBIX O (YHKIIMOHMPOBAHWU CHCTEMBI, HCCIICIOBAHHE
UH()OPMAIIMOHHBIX TOTOKOB, HAOJIONCHHS W OSKCICPHUMEHTBI HaJ
AQHAJIU3UPYEMOU CUCTEMOM;

3) mocTpoeHne MOJICIICH;

4) mpoBepKa aJeKBaTHOCTH MOJIEJICH, aHAIN3 HEONpPeAeICHHOCTH
Y YyBCTBHUTEIILHOCTH;

5) mccienoBaHne peCypCHBIX BOZMOKHOCTEH;

6) ompezeseHue LeNeii CHCTEMHOTO aHaIN3a;

7) dopmMupoBaHue KPUTEPHUCB,

8) renepupoBaHue aNbTCPHATHUB,;

9) peanu3zanusi BbIOOpa M TNPUHSATHE PEUICHUH; BHEIPCHHE
pe3yJIbTaTOB aHAJIH3A.

CA npu ucc/ielOBAaHUM CUCTEMbI YIIPABJICHU I

Jns uccnenoBaHUS CJOXKHBIX CHCTEM HEOOXOAMMO 0c000e
€IMHCTBO IMpoleayp cuHTe3a W aHanmuza. CyIIecTBYIOT pa3HbIe
IIoaAXoAbl K HUX COYCTAHUIO. Hwuxe MNpUBCACH OJIUH M3 HCpC'—IHGfI
npoueayp CA, KOTopblif MOXeT ObITh 3(P(EKTHUBHO NPUMEHEH K
WCCJICTOBAaHUIO TAKUX CUCTEM, KaK PENPUATHE:

1. Onpenenuth TpaHUIBI UCCIETYEMON CUCTEMBI. JTH TPAHUIIBI
YCIOBHBI M JIMKTYKOTCS KOHKPETHOM 3ajadedl HCCIeqOBaHUs.
Hanpumep, rpaHHIIBI CHCTEMBI «KOPIOPALMS» B OJHOM CJIydae
MOT'YyT OBITH OnpeaACJICHbl CIHHUCOYHBIM COCTAaBOM ITIOCTOSHHOI'O
nepcoHana, B JAPYroi 3ajgade — TMOCTOSHHBIM TEPCOHANIOM ILITIOC
BCEMU aKIMOHEPaMU KOMIIAaHUH, B TPETHEM CITydae 3TH MPEJIeIIbl pac-
HIMPSIOTCA 32 CYET BCEX BPEMEHHO MPUBJIEKAEMBIX CIEIHATHCTOB,
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OKCIEPTOB, KOHCYABTAHTOB M T.I. 3aT€M MOXHO PaCUIMPUTH 3TH
TPAHHUIIBI 32 CYCT BCEX MOCTABIIUKOB KOMITAHHH, €€ MTOTPEOUTENCH 1
TOOBIX UHBIX CYOBEKTOB KaKMM-TTHO0 00pa3oM ¢ Hel CBSI3aHHBIX.

2. OnpenenuTh BCE HAICUCTEMBI, B  KOTOPBIE  BXOIUT
uccienyeMas cuUcTeMa B KadecTBe dacTu. [Ipu sToM HeoOXxoaumo
OTPaHUYUTLCS JIUIIb KPYroM HamOoJiee 3HAYMMBIX HajcucTeM. Tak,
€CJIM MBI BBISICHSIEM BO3JCHCTBHE Ha MPEANPHUSTHE SKOHOMHUECKON
cpenbl, TO MMEHHO OHa U Oyner TOW HAJCUCTEMON, B KOTOPOH
clenyeT paccMaTpuBath ero GyHkun. [Ipennpusrue ciemayer Takxe
H3y4aTh B COCTaBE TOJUTHYCCKHUX, COIMAIBHBIX, JKOJIOTHYCCKHX,
TOCYIapCTBEHHBIX, MEXIYHAPOAHBIX U  JAPYIrUX  HAJCHCTEM.
CTaHOBUTCS SICHOM HEOOXOIMMOCTh CO3HATEIBLHOIO U3yUEHUS CPEbl,
OKPY’KaIOIIEeH NpeaIpUsiThe.

3. OmnpenenuTb OCHOBHBIC YEPThI U HAIPABICHUS Pa3BUTHS BCEX
HAJCHCTEM, KOTOPHIM MPHHAJJICKUT JaHHAS CUCTEMa, B YAaCTHOCTH,
c(hopMyIUpPOBATh UX LIETU U IPOTUBOPEUUS MEXKAY HUMH;

4. Omnpenenuts poib HUCCICAYEMON CHUCTEMBI B  KaxAOu
HaJICHCTEME, paccMaTpuBas 3Ty pOJIb KaK CPEACTBO JIOCTHIKEHUS
neneit Hagcuctemsl. ClenyeT pacCMaTpUBaTh KaK 0KUAEMYI0, TaK U
pEIbHYIO POJIb CHCTEMbI C TOYKH 3PEHUS HAJCUCTEMbl; MPHUMEp:
OIICHKA MOTPEOHOCTEH MOKYIAaTENe B KOHKPETHOM BUJIE TOBAPOB, UX
KOJIMYECTBE U KaYeCTBE, U C APYTrOil CTOPOHBI — OIIEHKA IMapaMeTpoB
peaNTbHO BBITYCKAEMOTO TOBapa.

5. DBbIsIBUTH COCTaB CHCTEMBI, T.€. ONPEACIUTh YacTH, U3
KOTOPBIX OHa COCTOUT. Hepeako ucciemoBaTensckas 3agada TpeoyeT
HE TOJBKO pACUJICHEHHUS CHCTEMbl Ha COCTAaBHBIE YaCTH, HO H
pacuiieHeHUs] KOMITIOHCHTOB, W3 KOTOPBIX COCTOSAT CaMH 4YacTH.
['myOuHa JeKOMIO3UIIMH OIpeiesieTcsl HOTPEOHOCTIMU KOHKPETHOM
3aJ1a4m.

6. Omnpenenauts CTPYKTYPYy CHCTEMBI, MPEACTABISIONIYI0 COOOU
COBOKYITHOCTh CBSI3¢M MEXAY KOMIIOHCHTaMH. 3JIeCh CIeAyeT
OTMETUTH MHOTOCTPYKTYPHOCTb JIF000# CHCTEMBI.
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7. Omnpenenuth (QyHKIUU  KOMIIOHEHTOB  CHCTEMBI, T.€.
LeJICHANpaBICHHbIE  JEMCTBUSI ~ KOMIIOHEHTOB, MX BKJIaJg B
peann3alnio poiau CUCTEMBI B LIETIOM.

8. BbIiBUTH TpHUYMHBI, OOBEAWHSIOUINE OTHEIbHBIE YacTH B
CUCTEMY, B LIEJIOCTHOCTHb (MHTerpupyomue (Gaxtopbl). OCHOBHBIM
UHTETPUPYIOIIUM (AKTOPOM NP CO3AaHUH COLIMOOPTaHU3AI[MOHHBIX
CUCTEM  SIBJIIETCS  YEJIOBEUECKasl JEATENbHOCTb. [lepBHYHBIM
UHTETPUPYIOIIUM (QaKkTOpoM siBisieTcs 1enb. OnpeneneHe peaibHON
LEJIM, TOCIYKUBIIEH NPUYMHON CO3JaHUs TOM WJIM UHOW CHCTEMBI,
SBJISICTCSL HEMPOCTOM 3ajadyei, TOCKOJBKY IIeJh B JH000H cdepe
JESTEBHOCTH MPEACTABISAET COOOM CI0KHOE COYETAHHE PA3TTMUHBIX
IIPOTUBOPEYMBBIX NHTEPECOB.

9. Ompenenuts CBSI3U CUCTEMBI C BHELTHEH Cpefioi. 31ech TaKkxke
HEOOXOUMO TAKXKE OIpPEeAEIUTh BHEIIHHE CHCTEMbI, KOTOPBIM
IIPUHAJIEKAT KOMIIOHEHTBI UccieayeMoi cuctemsl. Tak, Hanpumep,
cleAyeT ONpPENeNUTbh BCE CHUCTEMBI, KOTOPBIM MPHUHAIJIEKAT
paOOTHUKK TpeanpusATUs — Mpo(COrO3bl, MOJIUTUYECKUE MAPTHH,
CEMbH, CUCTEMBI COIMOKYJIbTYPHBIX LIEHHOCTEH M ITUYECKUX HOPM,
ATHUYECKHE rpynmbl ¥ T.1. Heo6X0oauMo Takke XOpOoIIo 3HATh CBS3U
CTPYKTYpPHBIX TMOJpa3iefieHuil U paOOTHUKOB MPEAIpUATHS C
CUCTEMaMH MHTEPECOB M LeJlel NoTpeOuTenei, KOHKYPEHTOB,
MOCTaBIIMKOB, 3apyOEKHBIX MapTHEPOB U mp. HykHO Takke BUIETH
CBA3b MEXIY HCIOJb3YEMBIMM Ha MPEANPHUITHUH TEXHOJOTUSMHU U
«IPOCTPAHCTBOM»  HAYYHO-TEXHHYECKOrO0  Tpouecca U T.IL
Oco3HaHue OpraHn4ecKoro, XoTsl ¥ MPOTUBOPEUUBOIO €MHCTBA BCEX
CHCTEM, OKPYXAIOLIUX MPEANPUATUE MO3BOJIAET MOHUMATh IPUUNHBI
€ro ILEJIOCTHOCTH, MpeAoTBpPAIllaTh IIPOLECCHl, BEIylIHEe K
J€3UHTErpaLiy.

10. PaccmoTperh  HCCleqyeMylO  CHCTEMY B JIHHAMHKE
(pa3zBuTHM). OTO O3Ha4YaeT C(HOPMYIMPOBATH HCTOPHIO CHUCTEMBI,
UCTOYHUK €€ BO3HMKHOBEHHS, NEPHO/bl CTAHOBIICHUS, TEHACHIIUN U
NEPCIEKTUBBl  PAa3BUTHUSA, NEPEXOApl K KAa4eCTBEHHO HOBBIM
coctossHUsAM. HeoOXoaMMOCTh  JMHAMUYECKOro  MojAXoja K
UCCIIEJOBAHUIO CHUCTEM JIETKO II0Ka3aTh Ha CPAaBHEHMM JIBYX
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OPENNpPHUATHIA, Y KOTOPBIX B KaKOH-TO MOMEHT BpPEMEHHU COBMAJIU
3HAYCHUS] OJIHOTO M3 TMapaMeTpoB, Hampumep, oobema mpomax. M3
ATOr0 COBMAJACHUS HE BBITEKACT, UYTO MPEATNPHUATHS 3aHUMAIOT
OJIMHAKOBOE TIOJIOKCHHUE HA PBHIHKE: OJHO W3 HUX MOXKET HabupaTh
CHUITY, IBUTaThCS K PACIIBETY, a APYroe, HA000POT, MePEKUBATH CIIa].

[Tpu mpoektupoBannu WHOOPMANMOHHBIX cucTeM CA BKIIOYAeT
CIEeNyIOIIUe dTambl MPEANPOSKTHOTO HCCIENOBAHUS CHUCTEMBI
yIIpaBICHUS:

1) cOop cBeneHuii 00 0OBEKTE aBTOMATH3AIMU (OPTaHU3AIIUN WIH
€€ 4acTH);

2) aHaJIM3 CBEICHUI, KOTOPBIH BKIIOYACT CJICAYIOIIUE O3 TaIIbI:

* ONHMCaHUE MPEIMETHON 00JIacTH (OpraHU3alMK WU €€ YaCcTH)
(cm. 111 3.2);

* MOJACIHMPOBAHUE MPEAMETHOMN 0Omactu (cM. 1. 3.3).

MeTtonsl u cpencTsa BoinosieHeHus: nporeayp CA BeIOUparOTCs B
IpoLecce Uccle0BaHus / CO3/1aHNs KOHKPETHON CUCTEMBI.

1.2. Opranusanus KaKk cucTeMa ylnpapJeHHs
OO0beKkT ynpaBiaeHust

PaccmoTpuMm omnpeneneHre NOHATUS U OOIIME XapaKTEPUCTUKU
OpraHu3aluyu Kak 00bEKTa yIIpaBJICHUS.

Opranuzanus — 3TO TpyNna JIOACH, IEATENBHOCTh KOTOPBIX
CO3HATEJIbHO KOOPAMHUPYETCS JUIsl JOCTMXKEHMs OOILIEH Leau Wiu
nened. XapakTepUCTHKHM JHOOOM OpraHu3alMd € TOYKU 3pEHHUs
CUCTEMHOr0 IMOJAXOAAa K YIPABICHHUIO — 3TO: LEIH, PECYPCHI,
3aBUCHUMOCTb OT BHEIIHEH Cpelbl, BHYTPEHHHE II€PEMEHHBIE,
HaJIN4YKE NIOJCUCTEM U pa3/ieIeHUE TPya.

1. e — KOHKpETHbIE KOHEUHBIE COCTOSIHUS WJIM >KeTaeMbIi
pe3yabTaT, KOTOPOro CTPEMUTCA AOOUTHCS TpyIIa, paboTas BMECTe.
Opranu3anus Kak MpaBUIO — CJIOXHas cHcTeMa, U OOJIBIIMHCTBO
opraHu3anuil SABISAIOTCS MHoroueneBbiMu. llenn opranuzanuun
B3aMMOCBSA3aHbl U B3aHMO3aBUCUMBI.

2. Pecypcbl. B o0mmx dueprax IenM BCSKOM OpraHU3aluu
BKJIIOYAIOT  IpeoOpa3oBaHHWE  pPecypcoB i  JOCTHKECHHUS
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pe3ynbraToB. OCHOBHBIE PECYPCHI, MCIOIb3yeMble OpraHu3anue —
9TO: JIOAM (YEJOBEYECKUE PECypChbl), KaluTal, MaTepuasbl,
TEXHOJIOTUS U HHpOpMaLHS.

3. 3aBucHMOCTH, OT BHemHell cpeabl. Opranm3anus, Kak
OTKpbITast cuctema (puc. 1.1) xapakrepusyercs B3aUMOJEHCTBUEM C
BHEIIHEHN cpeioil. BHEWIHS cpea BKITIOYaEeT:

* cpeay KOCBEHHOIO BO3JICHCTBHSA: 3KOHOMMYECKHE YCJIOBUS,
MoTpeOuTENH, PO COO3HI, MPaBUTEIHCTBEHHBIE aKTHI,
3aKOHOJIATENBCTBO, KOHKYpHpYIOILIHE OpraHu3anu,
COITMOKYJIbTYPHBIE (DaKTOpHI (CHCTeMa IICHHOCTEH B OOIIECTRBE,
OOIIeCTBEHHbIE B3MIAABI W T.JA.), MOJUTHYECKHE (PaKTOPBHI,
OTHOILIECHMS ¢ MECTHBIM HAaceJICeHUEM, TEXHUKY, TEXHOJIOIHH U APYyrHe
COCTaBJIAIOIIUE;

*  MEXAYHApOJIHOE OKpYKEHHE: MEXIyHapOoIHbI OusHec H
(akTOpBl MEXITYHAPOJHON Cpelibl (SIKOHOMHUKA U TOCPETYIUPOBAHHUE,
MoJINTUYECKasi 00CTaHOBKA).

Bxoasl IIpeoGpasoBanns Bbixonsl
Hudopmarisa O6padoTKa 1 mpeodpaszo- IIpomyxmis nin yeIyTH
Marepuanbl BaHIC BXOJOB IIpuObLIB (B O13HECE)
Kammran (3aBHCHAT OT 3 eKTuB- CommansHasi OTBETCTBEH-
TpymoBsie pecypchl HOCTH YTIPABICHIIA) HOCTB

Jlons peIHKa
Poct
VI0BIETBOPEHHOCTE Pa-
OOTHIIKOB

Puc. 1.1. Moaens opranu3ai Kak OTKPBITON CUCTEMBbI

Ha Bxonme opranuzanus IOJIydaeT W3 OKPYKAIOLIEH Cpenbl
uH(}OpMAIINIO, KalKTaj, YeJIOBEUYECKHE PECYPChl B MaTEpPHAIBI. DTH
KOMIIOHEHThl Ha3bIBalOT BXoJaMHu. B mpomecce mnpeobpazoBaHMs
opraHuzanusi o0pabaTblBaeT 53TH BXOAbl, MNpeoOpa3dyd UX B
OPOAYKIMIO WM YCIYIM. OTH NPOAYKIUS M YCIYTH SBISIOTCA
BBIXO/IaMHM OpPraHU3allM{, KOTOpPhIE OHAa BHOCHUT B OKPY’KAIOLIYIO
cpeny. Ecnm opranmzanus ynpaBiaeHus 3(QQEeKTHBHA, TO B XOJe
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mporecca mpeoOpa3oBaHuss o00paszyercs J00aBOYHAsE CTOUMOCTD
BXOJIOB. B pe3yinbraTe TOSBISIOTCS MHOTHE JOIOJHUTEIHHBIC
BBIXOJIbI, TAKKE KaK MPUOBLIL, YBEJTMUYCHUE TOJIU PHIHKA, YBEIUYCHHUE
obbema mpomax (B  Ou3Hece), peanu3alus  COLUATBHOMN
OTBETCTBEHHOCTH, YAOBJIETBOPEHHE PaOOTHHUKOB, POCT OpraHU3alUU
U T.]I.

4. BHyTpeHHHe NepeMeHHBbIe — PE3YNIbTaThl YIPABICHUECKUX
pemeHnii. OCHOBHBIC TIEpEeMEHHBIC B OpraHHW3alldd, KOTOPHIC
TpeOyIOT BHUMaHUS PYKOBOJCTBA, 3TO: IENH, CTPYKTypa, 3ajadH,
TEXHOJOTUH, Joau. CHCTeMHBIM IMOAXOA K  YIIPaBICHHUIO
paccMaTpuBaeT OPraHU3AIMI0 KaK COBOKYITHOCTh B3aMMO3aBUCHUMBIX
9JIEMEHTOB, TaKUX KakK JIOAH, CTPYKTypa, 3aJaud M TEXHOJIOTHH,
KOTOpBbIE OpPUEHTUPOBAHBI HA JOCTIDKEHUE pa3WYHBIX Ieled B
YCIIOBHSIX MEHSIIONIEHCSI BHEIIHEH cpeabl (puc. 1.2).

Ilenu BBIpaOATHIBAIOTCS PYKOBOJACTBOM B XOJA€ Mpoiiecca
IJIAHUPOBAHUS W COOOINAIOTCS WICHaM OpraHu3anuu  (MpoIecc
KOOPJAMHUPOBAHUS).

Cmpykmypa opeanusayuu — 3TO JIOTUYECKHUE B3aMMOOTHOLICHUS
YpOBHEH yripaBieHus 1 PyHKIHMOHAIBHBIX 00JIacTel, MOCTPOSCHHBIC B
Takoi ¢opme, KoTopas Mmo3BojsieT Hanbonee 3HPEKTUBHO TOCTUTATH
LeJIe OpraHu3aluu.

> Texnonornu <

A 4 A

I
I
1
I
1
1
!
1
1
1
!
:
!
BaomiMsle | CIpykTypa Tromu (Kazpsr) Pesymsrarer
1
I
I
I
I
I
I
!
i
1
1
!
1
]

PeCypCH JTEeATETBHOCTH

3anaun <
(omeparrim)

Puc. 1.2. B3aumocBsI3b BHyTpEHHUX NEPEMEHHBIX OpraHU3aluu
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3a0aua — »310 mpeanucaHHas paboTa, cepus pabOT WIM 4YacTh
paboThI, KOTOpasi OJDKHA OBITH BRITTOJTHEHA 3apaHee YCTaHOBJICHHBIM
crocoOoM B 3apaHee OroBOpeHHbIE CpOKU. C TEXHMYECKOH TOUKH
3peHMsl, 3a]]a91 TPEANMCHIBAIOTCS HE PA0OOTHHKY, @ €r0 JOJDKHOCTH.
3amayn OpraHM3alyd TPAAWIMOHHO [ESITCS Ha TPU KaTErOpHUU:
paboTta ¢ mogpMu; paboTa ¢ TpeaMeTaMH (MalldHAMHU, CBHIPHEM,
WHCTpYMEHTaMHU); paboTa ¢ uHpopmarueit. Hanpumep, Ha 0ObraHOM
3aBOJICKOM KOHBeHepe paboTa JIOAeH COCTOMT U3 paboOThl C
npeaMeraMu. 3agadya MacTepa — 3T0, B OCHOBHOM, pa0boTa ¢ JIFOIbMHU.
B toxe Bpewmsi, 3aaun Ka3Ha4yes: KOPIOPAIMK, B OCHOBHOM, CBSI3aHBI
¢ uapopmanueii.

Texnonocusi — 3TO CPEACTBO MPeoOpa3oBaHUs CHIPbI — OYIb TO
moau, uHopmanus uiauM (QUINYECKUE MaTepHalibl — B HCKOMBIC
OPOAYKTHI U yciyru. B Gosee mIMPOKOM CMBICIIE TEXHOJOTUS — 3TO
coueTaHWe  KBATM(DHUKAIMOHHBIX  HAaBBIKOB,  OOOpYIOBaHUS,
UHGPACTPYKTYPbl, UHCTPYMEHTOB U COOTBETCTBYIOIIMX TEXHUYECKUX
3aJaHUi,  HEOOXOAUMBIX IS  OCYUIECTBJICHHUS  JKEJIAeMbIX
npeoOpa3oBaHuii B MaTepuaiax, MHPOPMAIUK UITH JIFOJISX.

3amaun U TEXHOJIOTHS TECHO CBSI3aHBl MEXAY COO00H. BrimonHenne
3a/layd BKJIIOYAET HCIOJb30BaHWE KOHKPETHOM TEXHOJIOTMH Kak
cpeacTa mpeoOpa3oBaHUs MaTepualia, MOCTYMAIOUIET0 Ha BXOJE, B
dopMy, monmyuaeMyro Ha BbIxojae. To ecThb Hamboliee 3HAUUMBIM
KOMITOHEHTOM TE€XHOJIOTUH SIBJISIETCS TIPOIIECC, C TIOMOIIBIO KOTOPOTO
UCXOJHBIE MaTepuaibl (ChIpbe) Mpeodpa3yroTcsl B IKelaeMblil Ha
BbIX0J1€ POAYKT. ITo cyTu cBo€il TEXHOJIOTHSI IPEACTABIISIET CIIOCO0,
KOTOPBIN MO3BOJISIET OCYIIECTBUTDH TaKOE MpeoOpa3oBaHUeE.

5. Topu3oHTa/ILHOE pa3ieeHue TPyAa — pa3aeieHne O0IbIIOro
o0bpema paboThI Ha MHOT'OUYHUCJIEHHBIE HeOOoIbIINe
CICIMAIM3UPOBAHHBIC 33/IaHUs. B OYEeHb MaJICHBKHX OpraHU3aIHsIX
TOPU30HTAIBHOE pa3/ielieHHe Tpyda MOXKET He MPOCIIeKUBATHCS
JOCTATOYHO YETKO, HAIPUMEp, KOT/a Biajesel] GUPMBI SBISIETCS €e
VOPAaBISIONUM ¥ BBIIIOJIHAET Cpa3y HECKOIbKO (QYHKIMHA —
Mapkerosora, Oyxrainrepa u T.1.
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CnoxxHble ~ OpPraHW3aldd  OCYIIECTBISIIOT ~ TOPU30HTAIBHOE
paszeneHue TpyAa 3a cueT oOpa3oBaHHMS  IOJpa3ieiCHUH,
BBIMOJHIIONINX ~ cHenuuYeckue 3aJaHus U JOOWBAIOIIUECS
crienu(PUIeCcKuX 1eIei.

6. OpraHm3zanmMsi KakK CJ0KHAs CHCTeMa XapaKTepusyercs
HAJIMYUEM TOJCUCTEM.

BeprukanbHoe pa3jesieHHe TpyAa — HEOOXOOUMO  JUIs
KOOpAMHALIMM paboThl TpyMH, KakK CJEICTBUE TOPU30HTAIBHOTO
pasneneHus Tpyaa. BeprTukanbHOe pa3BepThIBAHUE pa3JelICHUS
Tpyda  oOpa3yeT  ypOBHU  YIPAaBIICHHUSA: CTpaTeruyecKuii
(MHCTUTYLIMOHAJIBHBII), TaKTU4YECKUU (pyHKIIMOHANBHBIN),
TeXHUYECKUH (omepanroHHbIil) (puc. 1.3).

dopma nupamMHIbl UCTIONB3YETCS U TOTO, YTOOBI MOKA3aTh, YTO
Ha Ka)KIOM IOCJIEYIONEM YPOBHE yNpaBieHUs HAXOAUTCS MEHbIIE
JO/IEHM, YEM HA MPEABIAYLIEM.

Jis Toro urtoObl OpraHu3anys MoOrja JOOUThCS pealu3aluu
CBOMX IeJiei, 3agaud  JOJDKHBI  OBITh  CKOOPAMHHUPOBAHBI
MOCPEJCTBOM BEPTUKAIBHOIO pa3iesieHusl Tpyda, T.€. OpraHu3aluen

HEO0OXOUMO YIIPaBJIATh.
7.

HHCcTHTY TNOHATBHBIIT
(cTpatermuecknii) ypo-
BEHb

YupasneHue
BBICIIETO 3Be-
Ha

YnpaBrneHuecKmit
(TakTiyeckuii, (yHK-

praBJCHIIC CPEIHEI0 3BCHA HIIOHZ].J'H)HI)IIUI) VPOBEHB

Texangeckmii
‘YrpasileHHe HHI30BOTO 3B€HA (OTIepaIHOHHBII)
(omepaTUBHOE YIIpaBICHIIE) OBEHbB

Puc. 1.3. /IBa ciocoba mpeacTaBieHus ypOBHEH yIpaBIeHUS
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Yunpasiienue opranusanue
Onpenesienne ynpapjieHUust

VYnpasnenue — 370!

1) mnpouecc (meATETBHOCTH), HAINPABICHHBI Ha JOCTHXKCHHUE
eI,

2) TepeBOJ CHCTEMBI M3 OJHOIO COCTOSHUS B 3aJaHHOC WIH
YAEpKaHUE B 3aJaHHOM.

VYnpasineHue colMaIbHO-I)KOHOMUYECKUMHU CUCTEMAaMH TOIYYHIIO
Ha3BaHME MEHEKMEHT (0T aHrj. management). B 3aBucumoctu ot
YIPABISEMOr0 3JIEMEHTA, MOXHO BBIACIUTh CIEIYIOIIUE COCTABHbBIE
00J1acTH MEHEJKMEHTa: YIpPaBICHHE IPOM3BOJCTBOM; YIIPABICHHE
NEePCOHAJIOM; YIIPaBJICHHE MpOAakaMH; (PUHAHCOBBIM MEHEIKMEHT;
UHQOPMALIMOHHBIA ~ MEHE/DKMEHT;  YIpaBIEHUE  IPOECKTAMU;
YIPaBIEHUE KauyeCTBOM; MApKETHHI; CTPATETHYECKUN MEHEIKMEHT;
WHHOBALIMOHHBI ~ MEHE/KMEHT;  YIPaBICHHE  WHBECTULUAMU;
9KOJIOTMYECKUN MEHEIPKMEHT; KOHTPOJUIMHT U T.1.

Onpenesnenne 1 GyHKIUH MEHEIKMEHTA

B nureparype BcTpedarorcs cnenyronye yHKIMY MEHEI)KMEHTa:
IUIAaHUPOBAHMUE, opraHusarus, pacnopsAUTEILCTBO (v
KOMaHJI0OBaHUE), MOTHBALINS, PYKOBOJCTBO, KOHTPOJIb,
KOMMYHHUKAIIUsI, HCCIIEIOBAaHUE, OLIEHKAa, MPHUHITHE pEIICHUH,
noa00p nepcoHasna, MpeJCTaBUTENbCTBO U BEICHNE IIEPErOBOPOB WIIN
3aKJIF0YEHUE CACIIOK U T.J.

[Tonxon, ocHOBaHHBI Ha OOBEIMHEHMM CYLIECTBEHHBIX BUOB
YIPaBIIEHYECKON AESITeTbHOCTH B HEOOJBIIOE YWCIO KaTeropui,
KOTOpBIE MOYKHO CYMTAaTh NMPHUMEHUMBIMM KO BCEM OpPraHU3ALMAM,
BBIIENIIET  YeThbIpe  MEepBUYHBIE  (PYHKIMH  MEHEIKMEHTa:
IUIAHUPOBAHME, OpraHM3alMs, MOTHBALMA W KOHTPOJb, KOTOPBIE
OOBEMHEHBl  CBA3YIOLUIUMH  IPOLECCaMU: KOMMYHUKAIMM U
IIPUHATHS PELLICHUS.
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IImannpoBanne Oprasusanus > Mortusanmns Konrpoas

Puc. 1.4. B3aumocBs3b QyHKINN yIIPaBICHUS

BoNbIIMHCTBO 3KCHEPTOB B 00OJACTH YIPaBICHUS OMPEACTSIOT
MEHEJDKMEHT KaK MPOIeCC IIaHUPOBAHUS, OPraHU3aIMH, MOTHBAIIH
U KOHTPOJISl, HEOOXOJUMBIN IS TOTrO, YTOOBI CPOPMYIUpOBATH U
JIOCTUYb TIeJIeH OpraHu3aIny.

[InaHupoBaHue — ONMpEeaEICHHUE LEJIE OpPraHu3aluu U TOro, YTO
JIOJDKHBI JIeTIaTh YWICHBI OPTaHU3aIluH, YTOOBI TOCTUYb ITHUX LIEJICH.

OyHKIMS TIIAHKPOBAHUS OTBEYAET HA TPH CIICAYIOIIUX OCHOBHBIX
BOIIpOCa:

1. T'me mMbl HaxOAMMCS B HACTOSAIIEE BpeMsi? — OLIEHKA CHIIBHBIX
U CadbIX CTOPOH OpraHu3allii B  Pa3lUYHBIX  00JIACTSIX
MEHEKMEHTA.

2. Kyna MBI XOTUM JBUTAThCSI? — OLIEHKAa BO3MOXKHOCTEH H
YIPO3bI U3 OKPYKAIOIIEH CPEIbI.

3. Kak MbI cobupaemcs chenath 3T0? — pelIeHHEe B OOIIUX
YepTax W KOHKPETHO, YTO JOJDKHBI JeNlaTh YICHBI OpTaHW3aIliH,
9TOOBI TOCTUYB TICIICH.

Crparterndyeckoe IUIaHUPOBaHKE, OTBEYasi Ha BOTIPOCHI «UTO U IS
KOT'O MBI JiejaeM», (GOpMHUPYET MUCCHIO, T.€. POJIb, KOTOPYIO OTBOIMT
cebe opranuszanus B obOmectBe. Muccus (mo 1SO-15704) — st0
NEeSATENbHOCTh, OCYIIECTBIsIEMasi MPEANPUATHEM [JIsI TOTO, YTOOBI
BBINIOJIHUTh  (DYHKIUIO, IS KOTOPOH OHO OBUIO YYPEXKICHO,
MPEIOCTABICHUSl 3aKa3yMKaM TMpOJAyKTa WU YyCIyru. Mmuccus
SIBIISICTCSI CPEJICTBOM TIO3HIIMOHUPOBAHUS OpPTraHU3aIMH B PHIHOYHOM
cpene. IlpaBuiibHO cOpPMYIMPOBAHHAS MUCCHUS — 3TO MEXaHM3M, C
MIOMOIIBIO0 KOTOPOTO MPEIIPUATHE TOCTUTAET CBOUX IIeIICH.

Opeanuzayus O3Ha4YaeT CcO3JaHHE HEKOW CTpYKTyphsl. Ilpomecc
OpPraHu3allii CTPYKTYpPHUPYET paboTy, KOHKPETHBIE 3aJaHus W
dopmupyeT monapasieNeHus, UCXOAs U3 pa3Mepa OpraHu3aluu, ee
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Henei, TEXHOJIOT UM u [epcoHaa. H3BecTHEIC THIIBI
OpraHU3aIMOHHBIX CTPYKTYP u TIPUHITUTIBI JICIICHUS:
dbyHKIMOHATbHAs — OOIIME HAaBBHIKM M TPOU3BOJCTBEHHBIC 33aJauH,
MpollecCHas, JMBU3UOHHAA — OOIIMIA MPOIYKT, TporpamMma Wiu
reorpaduueckoe  pacmojOXKeHHe, MaTpu4yHas — KOMOHMHAIHA
(GYHKIMOHATBPHON W JWBU3MOHHOM, KOMaHIHas — (opmMupoBaHUE
Tpynn [AJis BBIOJHEHUs crnenuuueckux 3agad, cereBas —
MOApAa3ICICHUs] HE3aBUCHUMBI W OOECMEeYMBAIOT (PYHKIUU IS
LHEHTPaJIbHOW KOMITAHUM U T.1.

Momueayusa. 3anada QyHKIMH MOTHBAIUU 3aKIIIOYACTCS B TOM,
9TOOBl YJIEHBI OPTraHU3AlMU BBIONHSUIM pabOTy B COOTBETCTBUHU C
JIeJIETUPOBAHHBIMU UM 00SI3aHHOCTSIMHA U COOOPa3ysICh C TUIAHOM.

Koumpons — 310 mpomecc obecrmeueHus: TOro, 4T0 OpraHU3aIHs
JIEUCTBUTENIBHO JOCTUTAET CBOMX Iiesiel. BoTr moyeMy cTpeiiku Ha
PUCYHKE, UCXOJSAIIUE OT KOHTPOJISI, UAYT K IJIaHUPOBAHUIO.

Ceazyrowue  npoyeccol  ynpasienus.  Yeteipe  (QYHKIIUH
YOPABJICHUS — IUIAHUPOBAHUE, OPraHU3alUsl, MOTUBALIUS U KOHTPOJIb
— MMEIOT JIBE OOIIUE XapaKTEPUCTHKU: BCE OHU TPEOYIOT MPUHSITHS
pelieHu, u I BceX HeoOXoauMa KoMMyHuKanus. M3-3a Toro, 4ro
9TU JIB€ XapPaKTEPUCTUKHU CBS3BIBAIOT BCE YETHIPE YMNPABICHUYECKUE
GYHKIMHA, KOMMYHUKAIIUA W TPUHATHAE PEHICHWN YacTO HAa3bIBAIOT
CBSI3YIOIIMMU MPOIECCaMU.

[Tpunsitue pemeHuit — 3To BHIOOP TOro, Kak M YTO TJIAHUPOBATD,
OpraHu30BbIBaTh, MOTUBUPOBATH U KOHTPOJIHUPOBATD.

OcHOBHBIM TpeGoBaHHEM ISl IPUHATUSA 3P PEKTUBHOTO pemeHus
SABISICTCS.  Hanmuuue uHpopManuu. EIUHCTBEHHBIM  CIOCOOOM
noyiydeHus: HUHPopManuu sBIAETCS KoMmmyHukamus. C  ogHOM
CTOpPOHBI, KOMMYHHKalusi — 95T0 HH(popmamms, mepenaBaeMas B
mpoiiecce OOIICHHS, C JIPYroll CTOPOHBI — 3TO Tpolecc OoOMeHa
uHpopMaliel, ee CMBICJIOBBIM 3HAUCHHUEM MEXIY ABYMs Wiu Ooree
JIFOJIbMH.

Kommynukanust Heobxoauma aiis Toro 4roObl: 1) MoroBOpUTHCS
00 obmiel menu, 2) NPUHATH MpaBWIbHBIE pEIlEHUs, 3) caelaTh
pelieHus TMOHATHBIMU JJI1  MCHOJIHUTENEeH, 4) MOTHUBHUPOBATH
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UCTIOJIHUTENIEH Ha BBINOJIHEHUE PelIeHUH U 4) NpaBUIbHO OLIEHUTb,
OBLIM JIU TOCTUTHYTHI LIEJIM OPraHU3alI|H.

Hoctyn  orpomHOMy o0beMy  HMH(pOpMaLUU  3aTPyIHSET
HaxOXXJCHHUE HYKHBIX W OTHOCAIIMXCA K JEIy CBEACHUM.
CokpalieHre BpeMeHH nepeaayd nHPOPMALMU 03HAYaeT TAKXKe, 4TOo
y JIIIP ocraercs Bce MeHbIlI€ BpeMeHUM Ha ee aHanu3. [lorTtomy
IPOU3BOIUTENHHOCTh B 00JaCTH KOMMYHUKAIUI 3aKII0YaeTCsl HE B
MOBBIIIEHUMH 00beMa HMHGOpMAalMK, a B YAy4YIIEHHH €€ KauyecTBa.
Takum  oOpazoMm,  (QYHKIHMOHMpOBaHME  OpraHM3allUM,  Kak
CTPYKTYPUPOBAHHOI'O THUIIA OTHOIIEHUN MEXAY JIFOAbMH, 3aBUCUT OT
KaueCcTBa KOMMYHHKAIUH.

JBa BHUaa ynpaB/ieHus

VYnpapieHue MOXKHO YCIIOBHO pa3JeIUTh Ha JiBa BHUJA:

1) cosHaTenpHOE (MEpapXUUECKOE) YIPaBJICHUE, O3HAYaroIlee
IUIAHOMEPHOE BO3JEHCTBME HA OOBEKT; MpU HEpapXUUIeCcKOM
yOpaBIeHUN 1edb (DYHKIMOHUPOBAHUS CHCTEMBI 3amaercs eé
HaJCUCTEMOM;

2) CTUXHMUHOE (cunepreruueckoe) yIIpaBJCHHUE, Korja
BO3/ICHCTBUE HA OOBEKT MPOUCXOIUT B pe3ysibTaTe B3aHUMOJCHCTBUS
CyOBEKTOB; OJHMM H3 BHJIOB CHHEPIETUYECKOTO  SIBISETCS
aJlanTUBHOE YIIPaBIICHUE.

AnanTHBHOE yNpaBI€HHE — OTO COBOKYNHOCTb METOOB,
MO3BOJIAIOIIMX CHHTE3UPOBATh CHCTEMBI, KOTOpbIE B IMpOIECCe
OBOJIIONMUA W (YHKITMOHUPOBAHKS JEMOHCTPUPYIOT CIOCOOHOCTH K
[[eJICHANIPaBICHHOMY  MPUCMOCA0IMBAIONIEMYCsS  TOBEIEHUIO B
CJIOKHBIX CpeJlaX, TO €CTh aIalITUBHBIE CUCTEMBI.

JIBa THNa OPraHU3ALMOHHBIX CTPYKTYP
B Hacrosimee Bpems Hambosiee pacIpOCTpaHEHBI JJBa OCHOBHBIX
MOJIX0Ja K ONWCAaHUI0 OpraHu3alui, CBA3aHHBIX C  JBYMS
Pa3IUYHBIMH METOJJaMH YIIPABICHHUS.
1. @yukyuonanvnas cmpykmypa ynpasenenusi TpPeNCTaBISIET
OpPraHM3alMI0 KaK COBOKYIMHOCTh (PYHKIMOHAJBHBIX OTAENIOB C
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KECTKMMHU BEPTHKAJIBHBIMU CBSA3SMHU (LEHTPATU30BAaHHOE MPUHATHE
pelieHuii) U ciladbIMU TOPU30OHTAJIBHBIMU CBA3SIMH  (3KeCTKas
CIICIIHAITA3AITHS ).

2. Ilpoyeccuas cmpykmypa — Ynpaenexus IPEJCTABISAET
OpraHM3alMIl0 KaK COBOKYIHOCTb IIPOLIECCOB C  CHJIbHBIMHU
TOPU3OHTAIIBHBIMU CBSI3IMM (LIEHTpAIU30BaHHAS KOOpJUHALMS) U

CaMOOPTraHU3YIOIIMMHUCS BEPTUKAJIbHBIMHU. @OyHKIMOHAJIbHAS
(TpaguLMOHHAs1)  CTPYKTypa  CBf3aHa C  HEpapXUUYECKUM
yIOpaBIEHUEM, NPOLECCHass — C DJJIEMEHTaMH aJalTHBHOIO

(CUHEPreTUYEeCKOro) yIpaBiIeHHUS.

DOyHKIHMOHAJBHASI CTPYKTYPA yIPaBJIeHUSA

B xonne XIX Beka mpowusomnia CMEHa JIMHEHHOM CTPYKTYpBI
ynpaBileHUs] Ha QyHKIMOHaIbHYI0. C POCTOM MHAYCTpHAIU3ALUU U
YKPYIHEHUS TPEeANpHUATHH CTalo HEeLelIecooOpa3Ho JAepKaTh B
mTaTe YHUBEPCAIBHBIX paboTHHUKOB. PaboTta ycnoxkHWiIach, W
KaX/blii paOOTHHUK, YTOOBI MOBBICUTH MPOU3BOAUTEILHOCTh TPYIA,
ObUI BBIHYXKAEH CIELMAIM3UPOBATHCS HA BBINOJHEHUU OTAEIbHBIX
onepauuil (ropu3oHTaNbHOE paszzneneHue Tpyna). Crano JIOrMYHO
OpPIraHU30BBIBATh OT/EJIbI, COCTOSAIINE U3 PAOOTHUKOB POJICTBEHHBIX
CHEeNMAIbHOCTeH. DTH OTAENbl Ha3BalM (PYHKUMOHAIBHBIMHU, a
CTPYKTYpy ympaBieHuss — (YHKIMOHAJIbHOW (WM JIMHEWHO-
¢yHkuuoHanbHOM). Takas cucrema fJaBajla  ONpPEIEIIECHHBIE
NPEeUMYIIECTBA: BO3MOXKHOCTh CHEIMaIM3allMd  CIOCOOCTBOBANA
MOBBILIIEHUIO poeCCHOHATEHOTO YPOBHS paboTHUKa,
HeHTpanu3anus GyHKIUN IpuBeia K CHUKEHHIO 3aTpaT, CTajo Jerde
dopMUpOBaTh  OpPraHM3allMOHHYIO  CTPYyKTypy Kommanuu. Co
BPEMEHEM  pOCT  CHEelMadu3allMd MpuBel K  000CO0JIEHHUIO
(G YHKIIMOHATbHBIX NO/Ipa3ACIICHAN u 0cNabJIEHUIO
MEeX(YHKIIMOHAJIBHBIX CBA3€, M COBpeMeHHas (YHKUMOHAIbHAs
CTPYKTypa OpraHU3alMu TPEICTaBISICT Co00i (YHKIIMOHAIHHO
000CO0JIEHHbIE TOACUCTEMBI U DPSJI YCTOMUUBBIX HEpapXHUECKUX
YpOBHEH yIpaBlieHUs Ui JOCTUKEHUS LIeTIeH.

OCHOBHBIE IPUHIIMITBI HEPAPXUYECKOTO YIIPABICHUS:
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1) HeHTpaIM30BaHHOE IPUHATHE PEILICHHIA;

2) pacrpeneneHHasi KOOpAUHALMS (pa3/ieieHne TpyJa Ha OCHOBE
AKECTKOH crieruann3alum).

Henoctatku ¢yHKIIMOHATBEHON CTPYKTYPHI:

* pa3OueHHe TEXHOJIOTMH Ha OTAENbHBbIC, KaK IpaBUJIO, HE
CBsA3aHHBIE MEXIy cO00H (parMeHTHl, peaau3yeMble pazIuYHbIMHU
NOJPa3ACIICHUsAMU TPEANPUATUS, OTCYTCTBHE ILIEJIBHOTO OIMCAHMS
MIPOLIECCOB U 3ala3/blBaHUE C aKTyalu3aluedl COOTBETCTBYIOIICH

UHpOpMaLINY;
* OTCYTCTBHE 3aMHTEPECOBAHHOCTH HWCIIOJHUTENICH B KOHEYHOM
pesynbrate.  [lpy  (QyHKIMOHAJIBHOM  MOAXOJE  TJIABHBIM

noTpeduTeneM pe3yibTaToB TpyAa pabOTHUKA SIBISETCS HE KIIUEHT, a
BBILIECTOSIIMI HavyalbHUK, @ BUJCHHE MPOUCXOASAIIECTO Yalle BCEro
HE BBIXOJMUT 3a PaMKH MOJpa3/eieHHsi, B KOTOPOM OH paloTaer.
PaboTHUK HE OPUEHTHPOBAH HA IIeJIM OpPraHU3alMu U TeM OoJiee Ha
KJIMEHTa — OH €ro mpocTo He BuAMT. Llenb B uepapxuu: Ju4HAs
0€30MacHOCTh, CAMOCOXPAaHEHHUE B CUCTEME;

* oOMeH uH(OpMAIMEH MeXIy pa3iINuHbIMH IOApa3IeICHUIMU
YpEe3MEPHO YCIIOKHEH M3-3a €€ BEPTHKAJIbHOM MEPApXUYHOCTH, UYTO
OPUBOJUT K OONBIIMM HAaKJIAJHBIM pacxojaM, HEONpaBIaHHO
JUTATEJIEHBIM CPOKaM BBIPAOOTKH YIPABICHUECKUX PEIICHUH U, Kak
CJIeJICTBUE, MIOTEPE KIIMEHTOB;

* [0 MOJCYETaM AaHAIUTUKOB BpEMS B3aUMOICHCTBUS MEXITY
MoJIpa3iesIeHUs MU pacipeensercs cieayomumM oopasom: 20% — Ha
BbITIOJIHEHHE paboTel U 80% — Ha mepegady €€ pe3ylbTaToB
CJIeIYIOIIEMY MCTIOTHUTEIIIO.

* HapactaHue HHGOPMAIIMOHHONW SHTPONHUH. YTIpaBJICHUECKas
uHpOpMaLus TMepesaeTcs ¢ IOMOIIBI0 €CTECTBEHHOTO SI3bIKa,
obnanaromero WHGOOPMAITMOHHOW H30BITOYHOCTBIO, YTO CIY)KUT
NPUYMHOM MCKAXKEHUS CYTH COOOILIEHHS.

* CTaHJapTHBIE MeEpbl pelIeHus NpoldJeM B HEepapXUUECKOM
G YHKIIMOHATBHOU CTPYKTYype:

1) MaHHITYJISIIUAY CO CTPYKTYPOH TPEANPUATHS — «CTPEMIICHHE HA
ao0yr0  CHUTyallMlI0  OTBEYaTh  peOpraHu3alueili —  cambIM
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3aMeyaTeIbHBIM  METOJOM  CO3JaHWs BHIMMOCTH  IIpoTpecca,
MOPOXKIAONINM ITyTaHUILY, He3(PEKTUBHOCTh U JEMOPATU3AIUION;
2) MaHUITYJISIMU C YUCICHHOCTBIO TIEPCOHAIA;

2) MOMBITKA ~ BHEApeHHs KommbioTepHbix MC  ympaBieHus
OpEIIpUATHEM;

3) Ge3ycrelIHbIC MOMBITKH BHEAPSHHS CUCTEM KadecTBa Ha 0Oase
ISO 9000.

[lepeuncieHHbIE HETOCTATKH YCTPAHSET MPOIECCHAs CTPYKTypa
yIIpaBIICHUS.

IIpoueccHas cTpyKTypa ynpaBjieHus
Uctopus

[lepBoe ymnoMuHaHHE O MPOLUECCHOM NOAXOJAE KaK OTAEIIbHOU
oOmactu ucciemoBadusg otHocutcst K 20 romam 19 Beka, korga B
OJTHOW M3 KOMIIaHUH, IJe KIepKH padoTaiud ¢ JOKYMEHTaMH, ObLI
npoBeaeH aHanu3 A((PEKTUBHOCTH PpabOThl C HCIOJb30BaHUEM
IIPOLIECCHOTO MOAX0/1a.

PykoBoauTenp peuri npoaHaau3upoBaTh, KaKk 4acTO CHUISIINE B
OJIHOM OOJIBILIOM IOMEIIEHUU COTPYIOHUKU NEPENAIOT APYr APYry
JTOKYMEHTHI. bblla cocTaBieHa cxema, OTpa)aromias pa3MelleHue
COTPYIHUKOB B TIOMEUICHUH U BCE BO3MOXHBIC B3aUMOJICHCTBUS
MEX1y HUMHU.

3a HeOOJNBIION MPOMEKYTOK BpEMEHHU OblIa COOpaHa CTaTUCTHKA
Bcex B3ammojeiictBuil. [lo pesynpTaram aHanu3a Obula MpoOBelEHA
npocTas ONTHMHU3alUs: HauOoJiee YacTO B3aMMOACHUCTBYIOMIMX
MEXIy COOOM COTPYAHMKOB MOCAAMIM PSAIOM Jpyr ¢ apyrom. B
pe3ysbTaTe MEHBIIE BPEMEHU TPATUJIOCh HA Mepeaady JTOKyMEHTOB.
DTO CcTano MepBbIM U3BECTHBIM MPUMEPOM MPOBEACHUS OMUCAHUS U
ONTHMHU3AIIMH [TPOLIECCOB B OU3HECE.

OnpenesieHus1 MOHATHIA MPoIECC U MPOLECCHBIH MOIX0/
CornacHo crangapty «OcHoBHble Ilomoxkenuss u CroBapp -
ISO/OIIMC 9000:2000%», mnrobast OeATENLHOCTL WM KOMIIJIEKC
NEeSATENbHOCTH, B  KOTOPOM  HCHOJB3YIOTCS  pecypchl s
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npeoOpa3oBaHusl BXOJOB B BBIXOJBI, MOXKET pacCMaTpUBATHCS Kak
nporiecc. UtoObl 3¢ddexkTnBHO (HYHKIMOHMPOBATH, OpraHU3AIHNU
TOJKHBI  OMpeNensTh U YyOpaBisTh  MHOTOYHCIECHHBIMU
B3aMMOCBSI3aHHBIMH M B3aUMOJCHCTBYIOIIMMM  IPOLIECCAMHU.
Cucremarnyeckass MIEHTH(UKALUSA U YIOpaBICHUE NPUMEHSIEMBIMU
OopraHu3aIuel mpoleccaMu, U OCOOEHHO B3aMMOJIEHCTBHEM TaKUX
IIPOLIECCOB, MOTYT CUUTATHCS «IPOLIECCHBIM IOIXOIOM.

B 2000 roxy Mexnynaponnas Opranuszanus no CtaHmapTH3aiuu
(ISO) npunsna HOByro Bepcuio craHzaproB cepun 9000,
coaepkanmux TmepeueHb TpeboBanuid k cucteme kadectBa (CK)
opranuzaiuy. ONHO W3 NPUHUUIMAIBHBIX OTJIMYMM HOBOW BEpCUU
CTaHJApTOB  —  HUCIOJb30BAaHUE  MPOILIECCHOIO  MOAXOJa K
MEHEJDKMEHTY, a TakXke K co3fgaHuio U ¢yHkunonuposanuto CK.
OCHOBHYIO HUJICIO MTPOLECCHOTO MOAX01a B HOBOM BEPCHUH CTaHAAPTOB
MO’KHO CBECTH K CJIEAYIOLIMM I10JIOKEHHSIM:

1) nesiTenbHOCTh OpraHU3alMi HEOOXOAUMO TPEICTABUTH B BHIC
CETH B3aUMOJICHCTBYIOIINUX MEXy OO0 MPOIECCOB;

2) ympaBiicHHE JIeSATEIbHOCTHIO OpraHu3auu JTOJIKHO
OCHOBBIBAThCS HA YIPABIECHUU CETBHIO IIPOLIECCOB.

[IponieccHbIi MOAXOJ] K OMNUCAHUIO OpPraHHU3alUHM IPEANoIaracT
CMEIlIEHNE aKLIEHTOB oT YIIpaBICHUS OT/IEIbHBIMU
GyHKIMOHATBHBIMU ~ JJIEMEHTaMHM  Ha  yIOpaBlieHue  Ou3Hec-
NPOIIECCaMU, CBS3BIBAIOIIMUMHE JAESITEIBHOCTD 3TUX (DYHKIIMOHAIBHBIX
aneMeHTOoB. [IporeccHblil MOAX0A MO3BOISET:

* JIeTIETUPOBATH MOTHOMOYHS MCIIOTHUTEISIM OU3HEC-TIPOIIECCOB;

* 3aMHTEpPecOBaTh WCIOJHUTENS B TIOBBIIIEHWH KayecTBa
KOHEYHOT'O IIPOAYKTA;

* COCpPEAOTOYUTh PYKOBOJWUTENEM Ha  CTPAaTErMYEeCKUX U
CHUCTEMHBIX BOIIPOCAX;

* PpalMOHAIBHO HCIOJb30BAaTh MaTepUalbHble, (PMHAHCOBBIE WU
YEJIOBEYECKUE PECYPCHI;

* ycKOpuUTb 0OMeH HuHpopmManueil Mexny (yHKIHMOHAJIBHBIMU
NOJIpa3/IeICHUAMU;

* OBICTPO pearupoBaTh HAa BHEIIHUE U3MEHEHHUS.
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[TpoueccHbIit MOAX0A K OPraHU3aLUM 1eATEIbHOCTH MPEANPHUITHS
ABIIIETCA MPEANOCBUIKOM ISl mepexoia OT LEHTPAJIU30BAHHOIO K
aJalITUBHOMY  YIPABJICHUIO, OCHOBHBIMH 4Y€pPTaMU KOTOPOTO
ABIISIOTCSL:

1) pacmpeneneHHOE IPUHATHE PEIICHHIA;

2) LEHTpaTU30BaHHAS KOOPIUHAIHS.

IIpy >TOM 4YHMCTO «IIpOLIECCHAs KOMIIAHUS» SIBISIETCS CKOpee
WJUTFOCTPALMEN MIPaBUJIHON OpraHu3aIuu pabor. B
JEHCTBUTENIBHOCTU BCE OW3HEC-TIPOLIECCHl KOMIAHUU MPOTEKAIOT B
paMKax OpraHuM3allMOHHON CTPYKTYpPbI MPEIIPUATHS, OMUCHIBAIOIIECH
(GyHKIMOHATbHBIE KOMIETEHTHOCTH U OTHOILICHHS.

IIpuHUMNBI TPOLIECCHOT0 MOAX0/1a

OpHoli M3 BaxHbIX 3aAad npu npoexrtupoBanuun MC sBasercs
noyiydeHue (HopMasbHOTO OMHMCAHUS TpeaMeTHOW ooOmactu. [[is
ONHUCAHMWs TPEAMETHOW 00JacTW yame BCEro  HCHOJB3YIOT
IPOLIECCHBIA  MOAXOJ, U IPOEKTHPOBAHHME B 3TOM  Cllydae
OpPUEHTHUPOBAHO HE HA HMEPAPXUUYECKYI0  OPTraHU3aLOHHYIO
CTPYKTYpPY, @ Ha CTPYKTYpY OHU3HEC-TIPOLIECCOB.

[Mpoueccupiii moaxon k npoektupoBanuto WC Oasupyercss Ha
CJIEYIOIIMX OCHOBHBIX MPUHIIMIIAX:

1. Bocnpusitue Ou3Heca Kak CUCTEMBI (CUCTEMHBIHN MOAX0):

* 000€ IpeAnpusITHE CIelyeT pacCMaTpUBaTh Kak CHCTEMY, a
€€ pa3BUTHE — I10 3aKOHAM CJIOXKHBIX CUCTEM;

* pelIeHue JIOKaIbHBIX NpobjeM He MeHseT cucrtemy. Cucremy
MO>KHO U3MEHUTH TOJIBKO B LIETIOM;

e cucTeMa, Haxojdulasci B YCTOHYMBOM COCTOSHMM, HE
criocoOHa BOJIIOLIMOHUPOBATD.

2. BocripusAtue JeATENBHOCTH Kak Iporecca  (IpOLEeCCHBIN
MOJIXO/):

* Jr00as JesATeIbHOCTh MOXET pPaccMaTpHBATBCS Kak Ipolece,
CJIEI0BATENIbHO, OHA MOXKET OBITh yIyUllIeHa;

* Jr00as IesTeNbHOCTh JIOMYCKAeT pasJesieHue Kak M0 BPeMEHH,
TaK [0 MaTepHAJIbHBIM pecypcam U MepcoHaty;
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* mo0as LeNeHanpaBiIeHHas W CIUIAHUPOBaHHAS JEATEIBHOCTD,
UCTIONB3YIOIAsk PECYpPCHI, IPeoOpa3yeT BXOA B BBIXOL;

* JIEATEIBHOCTh MPEANPHATHS NPEACTaBIseT COOOH  ceTh
B3aMMOCBSI3aHHBIX IIPOLIECCOB, TaK KaK BCE BUJBI ACATEIBHOCTH H
COOTBETCTBYIOIIME UM MPOLIECCHl B3aUMOCBS3aHbI;

* KaXIpId TPOIIECC WMEET BHEIIHETO WM BHYTPEHHETO
MOCTaBIIMKAa BXOJHBIX PECYpPCOB M BHEIIHEr0 WJIM BHYTPEHHEIO
NOTPEOUTENST BBIXOAHOTO MPOTYKTa MITH YCITYTH.

CrannapTu3anus 1 Npo3pavyHOCTh OTBETCTBEHHOCTH:

* BbICIIEE PYKOBOJCTBO NPENNPUATHS TOJKHO OpaTh Ha ceds
MOJIHYIO OTBETCTBEHHOCTD 3 CO3/IaHHE KaueCTBAa U YIIPaBICHUE UM;

*  KaXIBIH IPOLECC TOJDKEH MMETh BIIaenblia (MepcoHN(pUKAII
U pacrpezieJieHle OTBETCTBEHHOCTH 3a BCE BUJIBI IEATEIILHOCTH);

* BCE COCTAaBIIIOLIME IPOIECCOB JOJDKHBI OBITh MaKCHMAaJIbHO
CTaHJIAPTU3UPOBAHBI U TOHATHBL;

* CTaHIApTH3alMs  JOJDKHA  OCYHIECTBIIATBCA  Ha  Oase

B3aMMOCBA3aHHBIX u rapMOHU3UPOBAHHBIX CTaHapTOB,
PEAINU3YIOINXCA B BUIC HOpMaTHBHOﬁ JOKYMCHTalUun nu
KOpIIOpaTUBHBIX CTaHdapToOB, OITMCBIBAOIINX BCC BU/IbI

ACATCIBbHOCTH NPCAIIPUATHH.

Ynpasienue, HanpaBJIeHHOe HA yCIex

Opranuzanys CylecTBYyeT Ui JOCTHKEHUS OIIPeIEICHHbIX LeIei
U cUMTaeTcs AoOMBIIeHcs ycrexa, eclii oHa ux Jocturia. [Ipu stom
pa3Mep MpennpuaTusi U MpUOBUIBHOCTh HE BCETJIa MOTYT CUHTATHCS
KPUTEPHUSIMU YyCIIeXa, €CIM OHU He SIBIAIOTCA OJHUMHM M3 Ielneil.
Cocrapsitoniye ycrexa opraHu3aiyu:

1) BBEDKHBAHUE;

2) 3¢ dexTrBHOCTh. DPPEKTUBHOCTD ONPENENIeTCS HAa OCHOBE
JIEHEKHOM OLIEHKH €€ BXOJI0B;

3) MPOU3BOIUTENBHOCTh  (PE3yJAbTATUBHOCTE) —  OTHOIICHHE
KOJIMYECTBA €IMHHUILL Ha BBIXOJIE€ K KOJIMUECTBY €AMHHUIL HA BXOJE;

46



IIpoekmuposaHue UHPHOPMAYUOHHBIX cCUCMeEM

4) mpaktuyeckas peanmzanus (implementation). YcneuHsiM
CUMTAETCS TAKOE PEICHHE, KOTOPOE Pealnu3yeTcsl MPaKTHUECKH (T.e.
npeBpaIaeTcs B AeHCTBIE)

pe3ynbTaTUBHO U 3 (HEKTUBHO.

[ToBbIIeHUE 3¢ (eKTUBHOCTH u MIPOU3BOIUTENILHOCTH
NoJpa3yMeBaeT:  HWHHOBAIlMM B CTPYKType  OpraHU3aIHH,
HEHTpaIN3alUI0 WM HHTETrpalnuio OM3HEC-pOIeCcCOB, KaYyecTBO M
CBOEBPEMEHHOCTh OM3HEC-UH(POPMALIUH.

1.3. OcHOBHBIE NOHATHA UH(POPMALUOHHBIX

TEXHOJIOTHI M CHCTEM
Omnpenenennss UT

B mmpokom cwmbicie, wuHpopManuoHHsle TexHosoruu, WT
(Information technology, IT) — oOwmwmit TepMuH 1Isi 0003HAYCHUS
pa3NIUYHBIX TEXHOJIOTUI 00paboTku u nepeaaun nHGopmanuu. K UT
OTHOCATCSL KOMITBIOTEPHBIC TEXHOJIOTUH, TEICKOMMYHHUKAIMSA U
MHUKPO3JIEKTPOHHKA.

O6praH0 o MT mMOHMMAKOT KOMIBIOTEPHBIE TEXHOJOTHH, a
UMEHHO — METOJbl MPUMEHEHUS BblYMCIUTENbHON TexHuku (BT) u
komneiotepHoro IO mpu pabore ¢ uHpopmanmenn (BbIIOJIHEHUN
bynkuumit: cbopa, XpaHeHMs, 3alIUThl, 00paOOTKH, Mepegadyd u
HCIIOJIb30BaHUs JaHHbIX).

UT (mo UNESCO) — 3T0 KOMITJIEKC B3aUMOCBSI3aHHBIX HAYYHBIX U
WH)XEHEPHBIX JUACLUILINH, M3y4arolux BT, Croco0bl
B3aUMOJICHCTBHS €€ €  JIIOAbMH M IPOM3BOJCTBEHHBIM
obopymoBanuemM, CrocoObl 3(PGEeKTHBHOW OpraHu3aluu  Tpyaa
JIOACH, a TakkKe CBA3aHHBIE CO BCEM OJTHUM COILMAJIbHBIC,
9KOHOMHYECKUE U KYJIBTYpHBbIE IPOOIIEMBI.

ITo onpenenennto ITAA, Amepukanckoi accouuanuu no HUT
(Information Technology Association of America), UT — 310
U3y4eHHe, NPOCKTHPOBaHUE, pa3paboTKa, BHEAPEHHE, MOIJIEPIKKa
WIN YIPaBI€HUE KOMIIBIOTEPHBIMUA MH()OPMALMOHHBIMU CHUCTEMaMH,
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BKJIIOYasl MIPOrpaMMHbIE MPHIOKEHHUSI U KOMIIBIOTEPHOE alIapaTHOE
oOecrieueHue.

Bypneiii poct orpacniu UT npuxoautcs konerny 1990-x ropnos,
CBS3aHHBIH C TIOSIBIGHUEM W  pa3BUTHEM HWH(POPMAIMOHHO-
KOMMYHHMKAIIUOHHBIX TEXHOJIOTHH.

NudopmalinoHHO-KOMMYHUKaIIMOHHBIe TexHonoruu (Information
and communication technologies, ICT) — TepMuH, MOKpBIBAIOIINI
BCE TEXHUYECKHE CpencTBa 00paboTku M oOMeHa uH(poOpMaIue.
Hapsny ¢ Ttem, 4to OH (popManbHO BKIIOYACT «HOLUPPOBBIC)
TEXHOJOTMM, BKJIOYas OyMa)KHble, 4YacTO MCHOJb3yeTCS s
onucaHuss UUGPOBBIX TEXHOJOTHH, BKJIIOYas Kak CHOCOOBI
KOMMYHHMKAallMd  (KOMMYHHMKALIMOHHBIE  IIPOTOKOJIBI,  CIOCOOBI
oOMeHa, KOMMYHHUKAI[MOHHOE 0OOpynoBaHME, MeAua), TaK H
crocoObl  XpaHeHHs ©W 00paboTku wuHPOpMANKMK (BBIYUCICHUS,
XpaHEHHE JAHHBIX U T.1.).

TepmuH ctanm nomyssipHbBIM (3a pyOeKOM) YacTU4YHO Osaromaps
o0peauHennto T u TenekoMMyHUKAlIMOHHONW TEXHOJIOTHH.

OnpenesieHus1 U TUNBI HHPOPMALUH

ITo ompenenennto bCD, wmubopmamus (ot sar. informatio —
«HAy4YCHHE», «CBEICHHE», «OIOBEIIEHHE») — OTO CBEJCHHA,
nepeiaBaeMble CUCTEMOM 3HAKOB JIF000T0 poJia.

@®enepanbubiii  3akoH PO or  27.07.06 N149-®3 «O6
uHbopMaluy, HWHPOPMAIIMOHHBIX TEXHOJOTHSIX W O 3alluTe
uHpopManum»  ompexaenser  WHPOpPMANMIO, KaK  CBEJCHHUSA
(cooOtieHus, TaHHbBIE), HE3aBUCHMbBIC OT (POPMBI X MTPEACTABICHUS.

Toynoe oOWmENPUHATOE ONpENeTIeHUE OTCYTCTBYET BBUIY
OTCYTCTBHSI OIPEIEJIEHUs] TOrO, YTO Takoe «cBelaeHus». lloaTomy
NOHATHE «WH(OPMaLUs» NPUHATO ONPEAENATh Yepe3 €€ CBOWCTBa
(Mog00HO TOHATHIO «MaTepusi»), T. €. WH(pOpMalLUi — ITO SBICHUE,
KOTOpOE XapaKTepH3yeTcs HaIWYHeM HWCTOYHHKA, TPUEMHHKA,
KaHana CBSi3U U T. O. Ilpu 3TOM MHOTHE U3 CBOMCTB HH(OpMAIIH
(HampuMep, «CMBICIT») €lle He BIOJHE MO3HAHbl HAayKOW, 4TO elle
6osee 3aTpyaHAET POPMYTUPOBKY TOUHOT'O ONPEIETICHHUS.
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B XX Beke TepMuH «MH(pOpMaLus» ObUT BBEIEH B PsI€ HAyYHbBIX
o0acTel, Moy4rB 0COOBIE ISl HUX TOJIKOBAHUS U ONIPEIICIICHHS.

Nudopmanus, 3apuKCUpOBaHHAs Ha MaTepUAIbHBIX HOCUTENAX U
xpanumass B MC (Oubimorekax, apxwBax, XpaHWIWIIAX, (OHIAX,
0aHKax MJaHHBIX, CHCTEMax 3HAHMM M T. I.), HOCUT Ha3BaHUE
MH(GOPMaLIMOHHBIE PECYPCHI.

HNudopmanuio MOXXHO YCIOBHO Pa3/eiUTh Ha TPyHNbl Mo cdepe
HCIIOJIb30BaHUS.

Hanpumep, skoHoMudeckass MH(OpMAIUs — 3TO COBOKYIHOCTb
CBEJICHUI O COIMAIbHO-3KOHOMHMUYECKHUX MpOLEeccax, CayX allux AJis
YIpPAaBJIECHUS HUMHU M KOJUIEKTMBAMU JIIOAEH. XapaKTEepUCTUKU
SKOHOMHUYECKOW HH(pOpMaNuK: OOJbIIHe O0BEMBI, MHOTOKPATHOE
NOBTOPEHHE IMKJIOB €€ TOJy4eHUs U TNpeoOpa3oBaHUs B
YCTAQHOBJICHHbIE BPEMEHHBIE NEPHOABI (MeCsLl, KBapTal, rojx U T. 1.),
MHOTr00o0pa3ue HCTOYHUKOB M IOTpeOUTENeH, 3HAYUTEJIbHBIN
y/CJIbHBIN BEC PYTUHHBIX MPOIEIYp IPH €€ 00paboTKe.

Nudopmanmss B HMC Moxer OBITb CTPYKTYpUPOBAaHHOH U
HECTPYKTYPUPOBAHHOM U YCIOBHO JIEJINTCS HA JaHHBIE U 3HAHUS.

CmpykmypupogaHmubvie 0anuble — 3TO HHPOPMALIUS B BUJE YHCET U
TEKCTa, XpaHuMas B HopManu3oBaHHbIX BJI. Hax Takumu naHHbBIMM
MO>KHO BBIIIOJIHATD PA3IMYHBIE ONEPALIUU.

K necmpykxmypuposannoii  ungopmayuu  MOXHO  OTHECTH
OOBIYHBIC O(UCHBIC dJIEKTPOHHBIC JOKYMEHTHI B opmaTe Word mim
Excel, PDF, a Takxe pucyHku, 4yepTexu, rpaduKu, CKaHHPOBaHHBIC
n300pakeHUs M BooOmIe Qaiiasl T0O0bIX (hOpMaATOB, COOOLICHUS
JJMIEKTPOHHOH  mouThl, Web-CTpaHuIlbl, BUAEO U  JAPYIyIO
UHPOPMALIMIO B DIEKTPOHHOM BHJE — B IPOTHUBOIOJIOKHOCTH
CTPYKTYpPUPOBAaHHBIM  JaHHbIM, OOBIYHO  HAXOJALIMMCSA  TOJ]
yIOpaBiI€HUEM peNsUMOHHOM uian MHoromepHoit CVYB. Jlns
XpaHEHHs HECTPYKTYPUPOBAHHOW HMH(OpPMaLUM  HUCHOJIb3YyeTCs
¢aiinosas cuctema OC uinn o0bekTHO-OpreHTUpoBaHHble CYB/I.

Hannvie — 310 OTHENbHBIE (PAKTHI, XapaKTepU3yroIue OOBEKTHI,
MIPOIIECCHI U SIBJICHUS MIPEIMETHON 00J1acTH, a TakKe UX CBOMCTBa. B
teopun UTC pannele — 5T0 wuHpopmanus, (QUKCUpOBaHHAs B
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ornpene’eHHOW (opme, MPUTOAHOM Ui Mmocieayromeid o0paboTkH,
XpaHEHUs M TepeJadyd, a UMEHHO XpaHMMas B 0a3zax JaHHBIX U
oOpabaTbIBaeMast MPUKJIAAHBIMU IPOTpaMMaMH.

3nanue (001IEe ompenesNeHWe) — O3TO COBOKYIHOCTH TOHSITHIA,
OpEeJCTaBICHUA O ueM-Tu00, yHAacleAOBaHHBIX, IOJYYEHHBIX,
NpUOOPETEHHBIX, HAKOIJICHHBIX B pPE3yJbTaTe€ Yy4Y€HHUs, OIbITa, B
npoliecce )KU3HU U T. 1. U 0OBIYHO PEATU3YEMbIX B ACSITEIHHOCTH.

Oxkcdopackuit crnoBaps anrimiickoro s3eika (Oxford English
Dictionary) ompenenseT 3HaHHE KaK «HaBBIKHM, IMPHOOpPETEHHBIE
YEJIIOBEKOM 4Yepe3 OMBbIT WU 00pa3oBaHHE»; «TEOPETUYECKOE WU
NpPaKTUYeCKOe TOHUMAaHKE PeAMeTa B Cieln(puIecKoil 00J1acTH Win
B IeJIOM»;, «(pakThl MWIM HH(pOpMaLUs, IOHUMaHHE WIH
OCBEJIOMJICHHOCTb O (paKkTe WIM CHUTyaluH, HIpUoOpeTeHHbIS
OIBITHBIM ITyTEM.

®unocodekue nebdaThl Havyaduch C (HOPMYIUMPOBKU 3HAHUS Kak
justified true belief. OgHako 70 cuX mMOp HE CYIIECTBYET HHU
OOIIETIPUHATON (OPMYJIMPOBKMA TOHSATHS 3HAHHE, HU IOJHOTO
o030pa MO TMOHATHIO, HECMOTPs Ha OrPOMHOE KOJMYECTBO
Pa3INYHBIX TEOPUH.

[lpuoGperenne 3HaHMH BKIIOYAET KOMIUIEKC KOTHUTHBHBIX
IIPOLIECCOB: BOCIPHUATHE, U3yUEHHE, KOMMYHUKAIIMIO, aCCOLIMALINIO U
paccyxxaenue. TepMuH 3HaHME TakXKe  MCIOJB3YyeTCA UL
0003HaYeHHs] YBEPEHHOIO NOHHMMAaHUS MpPEeIMEeTa CO CHOCOOHOCTHIO
HNPUMEHEHHUS ero JUIsl pa3pelieHns] KOHKPETHBIX CUTYaluH.

B Teopum wuckyccrtBeHHoro untemnexkra (MM) 3HaHume — 310
COBOKYITHOCTb CBEACHUI O Mupe (y MHAMBHyyMa, OOlIecTBa WIN Yy
cucreMbl M), Briarodaronmx B ce0s MHPOPMALKIO O CBOWMCTBAX
O0OBEKTOB, 3aKOHOMEPHOCTAX INPOLIECCOB M SABICHHM, a Takxke
IpaBWJax MCHOJb30BaHUS ATOW HHGOpMaUUU JUIsl HPUHATHS
pELIEHU.

B cucremax ympasnenus 3HaHusMU (CVY3) UCIONB3YIOT MOHATHE
KOpPIIOPaTUBHBIX 3HAaHUH, O3HAyYaollee KOJUIEKTUBHBIA OMNBIT U
NOHMMaHHWE TPOLECCOB  YNpaBICHMS  3alVIAHUPOBAHHBIMH U
HE3aIUIaHUPOBAHHBIMU CUTYaLUSMU B OpraHU3alMM. 3HAHUS MOTYT
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noctynath u3 0a3 JaHHBIX, OT JOJEH, ¢ BeO-cTpaHUI] U pabodmx
MPOIIECCOB, B KOTOPHIX yYaCTBYIOT JIFOJIU, U JICTSATCSA Ha HESIBHBIE (T€,
YTO B TOJIOBaX JIFOJIEH) U SABHBIE (32I0KYMEHTUPOBAHHBIE).

Omnpenesnenns napopmanuonubix cucrem (UC)

TepMuH «uH(pOpPMAIOHHAS CUCTEMa» B LIMPOKOM MOHUMaHUU
OTHOCHUTCSI K B3aUMOJICHICTBUIO MEXAY IPOLECCAMU U TEXHOJIOTHEH,
B Y3KOM — K B3aUMOJEHCTBUIO MEXIYy JIIOJbMHU, IpOLEeccaMu,
uHpopmManuei u Texnoaoruei (puc. 1.5).

[lo ompenenenuto cranmapra ISO 12207, (uHbOpMarmoHHAs)
cucTeMa — 3T0 O0BEJIMHEHHE OJHOTO WM HECKOJIBKHUX IPOLIECCOB,
anmapaTHbIX CPeNCTB, IPOrpaMMHOro oOecreueHus, 000pyI0BaHuUS
U mojedl s obecriedueHUs]  BO3MOXKHOCTH — YAOBJIETBOPEHUS
OTIPEICTICHHBIX MTOTPEOHOCTEN WITH TICJICH.

Hudopmaris (qannbre)

TOMQIarT 00pada-

TEHEPUPYIOT TEIBATR
HCIOJIB3VIOT
IIpomnecchl Y Texromornn
00JEr1arT IPOTEKAHINE
y4acTB B HCHOTB3YIOT

JIronn

Puc. 1.5. Konuermma UC

CymectByer MHOXeCTBO Jpyrux omnpexaenenuit MC, umeronux
CMBICI B  COOTBETCTBYIOIIMX KOHTeKcTax. Hampumep, 10
dbenepabHOMY 3aK0HY PD 0T 27.07.06 N149-03 «O06 undopmarmm,
UHPOPMALIMOHHBIX TEXHOJIOTUAX W O 3aliuTe HHPOpMALUN»,
nH(GOpPMalLIMOHHASI CUCTEMa — 3TO COBOKYIHOCTH COJEp>Kalleicsi B
6a3zax maHHBIX HH(pOpMaIMK U obecrieunBaronux ee oopadorky UT u
TEXHUUYECKHUX CPEJICTB.
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@yHkuuM, cocTaB u cTpykTypsl UC
(COCT 24.103-84 — ®ynkuum, coctas u ctpykrypa ACY)

NC cocrout u3 (HyHKIIMOHATBLHOW W OOCECICUYHMBAIONICH dYacTel.
[Togcucremsl, BXoxasue B (DYHKIHOHAJIBHYIO 4acTb, Ha3bIBAIOTCS
¢dbyHkroHanbHBIMU noacucTeMaMu MC, a moacucTeMsl, BXOJSIINE B
o0ecrneunBaloIIyo yacTh — odecrneunBaronmu noacucremamu MC.

3agaun (PyHKIMOHANBHBIX TOACUCTEM — 3TO T€ 3aJa4d, paau
pemeHns KOoTopsix U coznaercss MC. OHM pa3nuyHbl 1 pa3iaIudHbIX
BunoB UC, Hanpumep:

* Q0JCHUCTEMA INIAHUPOBAHUS;

* TOJCUCTEMA YIPABICHUS KaUECTBOM;

* [0JICUCTEMA YIPABJIEHUS IIEPCOHAIOM

* HUT.I.
Lenpto oOecneunBaIOIUX IIOACUCTEM SBISETCS OOecIeUCHUE
peleHus 3aaa4 (hYHKIIMOHATBHBIX MOJICUCTEM nuc.

Ob6ecneunBaromas 4acTh He 3aBUCUT OT Buaa MIC u BKJIIOYaeT
CJICIYFOIIHE TIOJICUCTEMBI:

1. Unpopmayuonnoe obecneuenue (MO). B cocrap MO Bxousr
KJIaCCU(UKATOPBI TEXHUKO-9KOHOMHUYECKOMN nH(OPMALIHH,
HOpMAaTUBHO-CIIpaBoyHas wuH(popmanwms, ¢opMa MPEACTABICHUS U
OpraHu3aIis JaHHBIX B CHCTEME, B TOM 4YHcie: (hOPMBI JOKYMEHTOB,
BUJICOTPAMM, MAaCCHBOB H JIOTWYeCKHE HWHTep(deich (TIPOTOKOIBI
oOMeHa TaHHBIMH).

Nudopmanmonnoe obecneuenue MC npegocraBiser:

1) 3a CUCT KOAWPOBAHHA 00BEKTOB — OOAHO3HAYHOC H
9KOHOMHYHOC NPCACTABIICHUE HH(l)OpMaIII/II/I B CUCTEMC,
2) Ha OCHOBC KJ'IaCCI/I(I)I/IKaI_[I/II/I OOBEKTOB — OpraHu3anuro

mpolenyp aHanu3a u o0paboTku MH(MOPMAIIMK C YUETOM XapakTepa
CBsA3El MEeXIy O0BEKTAMU;

3) Ha OCHOBE OJKpaHHbIX (opM BBOJA-BHIBOJA JaHHBIX —
OpraHu3aIUI0 B3aUMOCHCTBUS MOJIb30BaTENEH C CUCTEMOI;
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4) Ha OCHOBe YHH()HUIMPOBAHHOW CHCTEMBI JOKYMCHTAIMH —
obecnieueHne A((EKTUBHOTO HCHOJIB30BaHUS HHPOpPMAaIUU B
KOHTYpE YIpPaBJIeHUS AESITEIbHOCTbIO 0OBEKTa aBTOMATU3ALIUH.

HudopmannonHoe odbecreyeHrne BKII0YaeT B ce0si BHEMAIIMHHYIO
U BHYTPUMAIIMHHYIO HHPOpMannonnsle 6a3sl (1b).

Buemammnanas b — COBOKYNHOCTH BCEX JOKYMEHTHPOBAHHBIX
CBEJICHUH (IaHHBIX) M cooOIeHuil, ncnoib3dyemsix B MC, Brmouas:
KJIaCCU(PUKATOPbl ~ TEXHUKO-DKOHOMUYECKOW  HMHpoOpMamuu U
HOPMAaTHBHO-CIPABOYHYIO HH(POPMAIIHIO.

Buyrpumammazas Wb — COBOKYNHOCTH BCEX [JIaHHBIX Ha
MAIlMHHBIX HOCUTENSAX, CIPYNIHMPOBAHHBIX [0 OMNPEACICHHOMY
IPU3HAKY.

baza pmamnweix (BJl) — wacte BHyrpumammHHOW B,
IPEJCTABIAIOIIAs] COBOKYITHOCTh MAacCUBOB ((ailyioB, CETMEHTOB U
T.1.) ¥ BBbIIEJCHHAs Ui peanu3anuu onpeneneHHbx Qynkuuit UC;
9TO  CTPYKTYPUPOBAHHBIM  OpraHM30BaHHBI  HA0Op  JaHHBIX,
OIMCHIBAIOIINX XAPAKTEPUCTHKH KaKOW-TnOO (u3nyeckod win
BUPTYaJIbHON CHCTEMBI.

K undopmannonnomy obecrieueHUIo IPEIbABISAIOTCS
caenyromue odmue TpedboBanus (o 'OCT 24.205-80 «TpedoBanus
K COJICPKAHHIO IOKYMEHTOB 110 HHGOPMAIIMOHHOMY 00ECTICUCHUION):

* uH(OpMaIMOHHOE OOecreyeHne JOHKHO ObITh JOCTATOYHBIM
JUTS TIOJIEP KaHUs BCEX aBTOMATHU3UPYEMBIX (DYHKIHMI 00BEKTa,

* I8 KOXUPOBaHMS MHMOPMAIMM JOJDKHBI HCIHOJIB30BATHCS
NPUHSATHIE Y 3aKa3UMKa KIaCCU(PUKATOPHI;

* NI KOAMPOBAaHUS BXOJHOM M BBIXOAHOM HH(OpManuy,
KOTOpasi UCTOJIb3YeTCs Ha BBICIIEM YPOBHE YIPABICHUS, IOJKHBI
OBITh HCIOJIB30BAHBI KJIACCU(PUKATOPHI ITOTO YPOBHS;

* JI0JDKHA OBITh oOecrieyeHa COBMECTHUMOCTh c
UH(POPMALMOHHBIM 00€CIeYeHUEM CUCTEM, B3aUMOJICHCTBYIOIIUX C
pa3pabaTbIBa€MOM CUCTEMOM;

* (GopMBI  JTOKYMEHTOB JOJDKHBI ~ OTBEUaThb TpeOOBaHUAM
KOPITOPATHBHBIX CTAaHAAPTOB 3aKazuuka (WM YHH(DUIHPOBAHHOMN
CUCTEMBI JOKYMEHTAI1H);
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* CTPyKTypa JIOKyMEHTOB ¥ JKpPaHHbIX (OpPM  JOJDKHA
COOTBETCTBOBATH XapaKTEPUCTHKAM TEPMHUHAJIOB Ha pabounx MecTax
KOHEYHBIX MOJIb30BATEIICH;

* rTpaduku (GOPMHPOBAHUS W COJACPKaHHE WH(POPMAIMOHHBIX
COOOIIECHUH, a TaKKe HMCIOJIb3yeMble ab0peBUaTyphl JTOJKHBI OBITh
OOIIETIPUHATEI B ATOM MPEAMETHON OO0JacTH W COTJIACOBAHBI C
3aKa3YUKOM;

* B UC nomkHBI OBITH TPEAYCMOTPEHBI CpPEACTBa KOHTPOJIS
BXOJHOM M BBIXOAHOW uWH(MOpManuu, OOHOBICHHS JaHHBIX B
WH(POPMAITMOHHBIX MacCHBax, KOHTPOJIS [IEIOCTHOCTH
UHPOPMALMOHHOM 0a3bl, 3alMTBl OT HECAHKIIMOHMPOBAHHOTO
JIOCTyTA.

2. Ilpoepammnoe obecneuenue (I10, software) — sTo kKomIuiekc
nporpamyM, npumenstonuxcs B MC. B cocraB mporpaMMHOro
obOecrieyeHHsT BXOAST MPOrpamMMbl (B TOM 4YHUCIE TPOTPaMMHBIC
CPeICTBa) C MPOrpaMMHON JOKYMEHTAlMeHd Ha HUX, HEOOXOIUMBIC
JUIs  peanu3alMyd  BceX  (YHKIMH  cUCTeMBl B o0ObeMme,
NpeJyCMOTPEHHOM B TEXHUYECKOM 3agaHuu Ha co3fganue HC.
Pasnuuator obmee u cnermansaoe T10.

O6mee (0a30BOE)  OCYIICCTBISET  yOpaBIeHHE  padbOTOMH
TeXHUYEeCKUX cpencts u Ub.

K o6memy 1O oTHOCHT:

« CVYB/;

» omneparmonnasie cucteMsl (OC);

* CEpBUCHBIE CPEIICTBA U YTHIIUTHI;

* HMHCTPYMEHTAJbHBIC CpeacTBa pa3zpadorku I10.

CriennanbHoe (pukiagHoe, application software) nmpeaHa3HaueHO
JUTsE perieHns (PyHKIIMOHANBHBIX 33724 MOJIb30BaTeNeH.

3. Texnuuecxkoe/annapammnoe obecneuenue (TO, hardware) — sto
KOMIUIEKC TEXHUYECKUX CPEACTB AJisl cOopa, mepeaayuu, XpaHEeHUs U
00paboTku wuH(poOpMauu. B cocTaB TEXHUYECKOTO OOECIIEYCHHS
BXOIAT TEXHUYECKHE CpEACTBA, HEOOXOMUMBIC I peanu3alui
¢yHKIM cucTembl. AnnapaTHoe oOecrieueHue BKII0YAET B ce0s Bce
¢usnueckue yactTu Kommbiorepa (OBM), HO He BKJIIOYaeT
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uHbopMalvio (IaHHBIE), KOTOPhIE OH XpaHUT U 00pabaThIBaeT, U
porpaMMHOE oOecrieueHue, KoTopoe UM yrpasisier. Kpome toro, B
anmnapaTHoe oOecleyeHHe TaKXKe BXOASAT BHEUIHME KOMIIOHEHTHI —
ceTeBoe oOopymoBaHMe U TepudepuitHple yCTpOWCTBA BBOAA
(KJ1TaBUATYpPbI, MAHUITYJISATOPBl THIIA «MBIIIbY», CEHCOPHBIC 3KpaHbI,
CKaHEphl Pa3IMYHOIO HAa3HAUEHUS, CPEJICTBA pACIO3HABaHUS peuH,
CEHCOpHBIE JaTYMKH, YCTPOWCTBAa BHJE€O3axBaTa M [Jp.) U BbIBOJA
(MOHUTOpBI, MeyYaTaloUle YCTPOWMCTBA, YCTPOMCTBA BBIBOJA 3BYKA,
MojaeMbl M 1p.). B obmem ciyyae anmapatHoe oOecrieueHue
BKJIFOYACT CPEJCTBA IOJYYEHUs, BBOJA, IMOATOTOBKH, O0OpabOTKH,
XpaHeHHs (HAaKOIUICHUs), PETrUCTPAlliH, BBIBOJA, OTOOpa)keHUs,
UCIIOJIb30BaHus, Iepeauyd HMHGOpMAalMU M CPEICTBA pealu3aliu
YIPABJISIOMUX BO3ICHCTBUM.

4. Opeanusayuonnoe  obecneyeHue  —  3TO  JTOKYMEHTHI,
omnpenensomue GyHKIUN NOApPa3IeIeHUil ynpaBieHus, IeHCTBUS U
B3aumoieiicteue nepconana MC.

5. Memponocuueckoe obecneuenue — 3TO METPOJIOTUYECKUE
CPEICTBA U MHCTPYKIIUHU 110 UX IIPUMEHEHHUIO.

6. Ilpasosoe obecneuenue — 3TO COBOKYIHOCTb JIOKYMEHTOB,
ONpeNeAIOIUX  IOPUAMYECKHE  aCNeKThl  ()YHKIMOHUPOBAHHUS
CUCTEMBI (HOPMAaTUBHBIE JOKYMEHTBI, ONpPEICIIONIME IPaBOBOM
CTaTyC CHCTEMBbl, MEepCOHaja, MpaBwia (QYHKIHOHUPOBA-HUA M
HOpPMATHBHI Ha aBTOMAaTHUYECKU (popMUpyeMble TOKYMEHTHI, B TOM
yycie Ha MAIIMHHBIX HocuTensax uHpopmanuu). IIpaBoBoe
obecrnieueHne B cocTaBe (PYyHKIIMOHUPYIOIIEH CUCTEMBI pean3yeTcs B
BUJI€ JOKYMEHTOB OpraHU3allMOHHOTO 00ecIeUeHusl.

7. Jlunesucmuueckoe  obecneuenue — 3TO  COBOKYIHOCTb
A3BIKOBBIX CPEJCTB, MCIIONB3YEMBIX JUIsI MAIIMHHOW 00paboTKH
uH(popMaIMK U 00JIeTyaromux OOIeHNe YeI0BeKa ¢ TEXHUYECKUMH
cpeacrBamMu MIC. B cocTaB JIMHIBUCTUYECKOTO OOECTIEYEHUSI BXOIST
Te3aypychl W S3bIKM ONHMCAHMS M MAHUIYJUPOBAHUS JAHHBIMU.
Jluareuctuyeckoe obecnedenue ¢yHkuuonupytomed HMC moxer
IPUCYTCTBOBATh B HEW CAMOCTOSITENILHO WJIM B BUJE PEIICHUN IO
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UHPOPMALIMOHHOMY 00€eCIIEYEHUIO u B JOKYMEHTax
OPTaHU3AIMOHHOTO 00CCTICUCHUSI.

8. Mamemamuueckoe obecneyeHue — 3TO METOMIbI PEILICHUS 3a/1a4
YIpaBICHUS, MOJICITH U AJTOPUTMBL. B QyHKIIMOHUpYIOMIEH crcTeMe
MaTeMaTHYECKOC obOecrieucHHe pean30BaHo B cOoCTaBe
MIPOTPaMMHOTO 00€CTICUCHUS.

[Tpu onucanuu VIC monb3yroTcs CIEAyIOIMUMU BHIAMUA CTPYKTYD,
OTJIMYAOIIMMUCS THIIAMH 3JICMCHTOB M CBsI3ed MeXay HUMU (TalIl.

1.1.).

Ta6muma 1.1
Crpykrypst UC (I'OCT 34)

Bua cTpYKTYpBI JJIeMeHThbI Cas3n
(GyHKIIIOHAIBHAS (YHKIIIL, 331a4H, ONepaI HH(OPMAIIOHHEIE
TCXHITICCKasd yCTpOﬁCTBﬂ JIIMTHIIL CBA3H
OpraHH3aLIOHHas KOJUIEKTHBBI TIOIEH U OTJEIbHbIE He- HH(GOPMAIIIIOHHBIE, COMOTYH-

ITOJTHHTECIIH HEHUIS I B'}aIILI()ﬂCfICTBIIH
AITOPUTMITYICCKast AJITOPUTMBI IIH(i)OpMaHIIOHHbIC
IporpaMMHast [IPOrpaMMHBIC MOTY /TN HH(OPMAIIOHHEIE I YIPaBI-
TOLIHE
nH(OpMaIHOHHasL (bOpMBI CYIIECTBOBAaHNS U [IPE/ICTABIC- | OHEPAIHN IPEOOPA30BaHIS
HITA IIH(pOpMZlHIII[ B CHCTEME IIHqJOpMClHIIII B CHCTEMC

HeoOxoauMmelii cocTaB 371€eMEHTOB BEIOUPAIOT B 3aBUCHMOCTH OT
BUJ1a KOHKpeTHOU ACY.

1.4. OcHOBHbIE OHATHSA NPOEKTHPOBAHUSA
IonsiTHSI MPOEKTUPOBAHUS

B ofmeM cMmbicie, NPOSKTUPOBAHUE — 3TO MPOLECC CO3JaHHS
IIPOEKTa, MPOTOTHUIIA, TPO0Opa3a MpeAnosIaracMoro Ui BO3MOKHOTO
00BEKTA, COCTOSIHHUSL.

[IpoekTupoBanue (B TEXHUKE) — ATO pa3pabdOTKa MPOEKTHOM,
KOHCTPYKTOPCKOM ¥ JPYyrod  TEXHHYECKOW  JOKYMEHTAllWH,
MpeHa3HaYeHHOW JUIs OCYLIECTBIICHUS CTPOUTENbCTBA, CO3JaHUS
HOBBIX BHMJIOB M o0Opa3noB. B mpomecce mNpoeKTUpOBaHUS
BBIMOJHIIOTCS TEXHUYECKUE M JKOHOMHYECKHE pacy€Thl, CXEMBl,
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rpauKy, TOSICHUTENbHBIE 3alMCKH, CMEThl, KaJIbKYISLIUU U
OTIMCAHMUSL.

[TpoekT (B TEXHHUKE) — ITO KOMIUIEKT yKa3aHHOM JOKYMEHTAIUU U
MartepuaioB (Omnpeaesi€HHOrO CBOMCTBA). 3aBepIleHHAs pa3paboTka
[0 MPOEKTHPOBAHUIO HEKOTOPOM HOBOM CHCTEMBI NpEICTABISET
co0or0 HOcuTenb (Hampumep, OyMa)KHBIM WM 3JIEKTPOHHBIN), Ha
KOTOPOM M300pa)KeHbl TEKCTOBBIC OMHCAHUS, YEPTEXHU, (OPMYIIbI,
MOJIENIN, AJITOPUTMBI, HA OCHOBE KOTOPBIX CO3JIaeTCs padoTarolmas
cucrema.

[IpoexT (B Teopuu YpaBiieHUsl IPOEKTaMH) — 3TO YHUKaIbHas (B
OTJIMYHE OT Mpoliecca) ACSITEIbHOCTh, UMEIOIIasi Ha4ajao U KOHEIl BO
BPEMEHHU, HAIIPABJICHHAs HA JOCTHKEHHE ONpPEAEIEHHOr0 pe3yabTaTa
(uenmu), co3gaHUE OIPENEIEHHOIO YHHUKAJIBHOTO NPOAYKTA WIH
yCIyru NpHU 33JaHHBIX OIPaHMYEHUSAX IO pecypcaM U CpoKaMm, a
TaKXke TPeOOBAHUAM K Ka4eCTBY M JOIyCTUMOMY YPOBHIO pUCKA.

Takum o00pa3oM, HIPOEKT — 3TO BPEMEHHOE MpPENIpUsATHE,
npeHa3sHauYeHHOE IS CO3aHUsl YHUKAJIBHBIX IPOJTYKTOB, YCIYT WU
pEe3y/IbTaTOB.

Co3nanue VC npencraBiseT co060ii mporpaMMHBII IPOEKT.

Tunonorus npoexktos no cozganuio UC

[Tpoext co3manus MC Moxer ObITh WHAMBHUIYAIbHBIM WIH
TUNOBBIM. MHIMBUIyalbHBIN NMPOEKT — MOJApa3yMeBaeT pa3paboOTKy
HNC, xak npaBuiio, ¢ TOMOIIbIO CIIELUAINCTOB CaMON OpraHU3alMH.

Tunosoe mnpoekr HMC mnpeanonaraer co3gaHME CHCTEMBI U3
TOTOBBIX THIIOBBIX MPOEKTHBIX PEIICHUH.

TumnoBoe mnpoektHoe pemenne (TIIP) — 310 THpaxupyemoe
(mpurogHoe K MHOTOKPaTHOMY MCIIOJIb30BaHHMIO) IPOEKTHOE
peuenue. BeigenstoT cnenyromue kinacesl TIIP:

* aseMeHTHele TIIP — TumoOBBIE pelieHus Mo 3ajxadye WIA 10
OTIEIbHOMY BHIYy o0ecnedyeHus 3agaud (MH(QOpPMAalOHHOMY,
[IPOrpaMMHOMY, TEXHUUYECKOMY, MaTeMaTHYECKOMY,
OpraHU3alMOHHOMY);
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* mnoacuctemuble TIIP — B KkauecTBe 3JIEMEHTOB TUIM3ALHMU
BBICTYNAIOT OTJEJIbHBIE IOJCUCTEMBI, pa3padOTaHHBIE C YYETOM
(GYHKUMOHANBHOM  MOJHOTBI W MHUHMMHU3AaLUMU  BHELIHHUX
MH(POPMAIIMOHHBIX CBS3EH;

* oObextHele TIIP — TuUMOBBIE OTpacieBble pEIICHUs, KOTOpPhIE
BKJIIOYAIOT TOJHBIA HA00p (PYHKIMOHAIBHBIX M O0ECHEeYMBAIOLINX
noxcucrem UC.

Kaxxnoe TunoBoe pelieHue MpeanojaraeT HaJIUyue, Kpome
COOCTBEHHO (DYHKI[MOHAJIBHBIX 3JEMEHTOB (IPOTPaMMHBIX MU
amnmapaTHbIX), JOKYMEHTAallUM C JeTadbHbiM omnucanuem TIIP u
Opolenyp HAcTpOWKM B COOTBETCTBHM C  TpeOOBaHUSIMHU
pa3pabaThIBAEMOI CUCTEMBI.

Jns peanu3anyy TUIIOBOI'O IPOEKTUPOBAHUS HCIIOJIB3YIOTCS JBa
NOJX0/a:  IapaMETPUYECKU-OPUEHTUPOBAHHBII U MOJIENBHO-
OPUEHTUPOBAHHBIN.

[TapameTpuuecKkn-OpuEHTUPOBAHHOE MPOEKTUPOBAHUE BKIFOYAET
CJIE1yIOIE€ OCHOBHBIE ATAIlbl:

1. nexommosummst  mpoektupyemorr MC  Ha  MHOXECTBO
COCTAaBJIAIOIIMX KOMIIOHEHTOB (IIOJICHCTEM, IIPOIPaMMHBIX MOJYJEH
U T.J.);

2. BBIOOp W mpuoOpeTeHne w3 umeromuxcs Ha peiake TIIP,
HEOOXOAUMBIX JUIs peaau3alii BbIIEJIEHHBIX KOMIIOHEHTOB;

3. Hactpoiika  (mopabotka)  mpuoOperenHoro  TIIP  Ha
0COOEHHOCTH KOHKPETHOT'O OpeANpHUITUS c HOMOIIBIO
00cITy>)KMBaroIed OpraHu3anuu (JU00 CaMOCTOSITEILHO C TTOMOIIBIO
mTaTHbIX [T-crienmnanucTos).

Beibop u mpuobperenune TIIP mnoapasymeBaeT BBIIOJHEHHUE
CJIEIYIOIIMX IIaroB:

1) ompeneneHue kputepueB oneHkH KomroHeHToB WMC ¢ Touku
3pEHUs PEIIEHNUS TIOCTAaBICHHBIX 3a/1a4;

2) aHanm3 W ormeHka poctynHeix TIIP mo cdopmynupoBaHHBIM
KPUTEPHUSIM;

3) BBIOOp M 3aKyIlKa HanOoJIee MOIXO/SIIETrO MaKeTa.
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Kpurepuu ouenku TIIP nensitcs Ha caenyromuye rpynmsl:

* Ha3HAYCHUE U BO3MOXKHOCTH,

* OTJIMYUTEJbHBIEC PU3HAKU U CBOWCTBA;

* TpeOOBaHUS K TEXHUYCCKUM H IIPOTPAMMHEIM CPECTBAM;

* JIOKyMEHTaIus;

* (akTopbl GUHAHCOBOTO MOPSAIKA;

* 0COOEHHOCTH YCTaHOBKH;

* 0COOEHHOCTH KCIUTyaTalllu;

* [OMOIIIb MOCTABIIMKA 10 BHEIPEHUIO U MOAECPIKKE;

* OIIEHKA KA4eCTBA PEIICHUS M OIBIT €T0 UCTIOIb30BAHUS;

* MEPCIEKTUBBI PA3BUTHSL.

BHyTpu KaxmoW TIpynnbel KPUTEPUEB BBIACISIETCS HEKOTOPOE
MMOAMHOXKECTBO YACTHBIX MOKAa3aTeJel, NETAIMZUPYIOLIUX Kax bl
W3 JICCSATH BBIJCIICHHBIX AaCIEKTOB aHanu3a, BbhIOMpaembix [ITI1.
JlocTaTOYHO TIOJIHBIA IIEpedYeHb II0KA3aTeJIe MOKHO HAaWTH B
autepatype. UucnoBele 3HauYeHUsl IOKa3aTeseld Il KOHKPETHBIX
[TITIT ycranaBnuBarOTCs KCIEpTaMU IO BBIOPAHHOH IIKaJle OLEHOK
(manpumep, 10-6amipHOM). Ha X ocHOBE (hOpMHUPYIOTCS TPYNIIOBBIC
OIICHKM W KOMIUIEKCHasi OIIeHKa TmakeTa (IyTeM BbIYUCICHUS
CpellHEeB3BEIICHHbIX 3HaueHMil). HopMupoBaHHbIE B3BELIMBAIOLINE
K02(PPHUIIMEHTHI TAKXKE MOIYYAIOTCS SKCIIEPTHBIM ITyTEM.

MonenbHO-OpUEHTUPOBAHHOE MPOEKTUPOBAHHUE 3aKIIIOYAETCS B
aJamnTalid cocTaBa M xapaktepuctuk tunoBod MC k Momenun
0o0BbeKTa aBTOMATH3alMU. TEeXHONOTHS TPOECKTHPOBAHUS B OSTOM
ciy4yae JIOJbKHa 00ecleunBaTh €IMHBIE CPEJICTBA NIl pabOTHI Kak C
Mozaenbto TunoBod MC, Tak M ¢ MOJENBIO KOHKPETHOTO
MpEeANPUITHSL.

MonenbHO-OpUEHTUPOBAHHOE MIPOEKTUPOBAHUE nc
MpearnojaraeT, TMpeXae BCEro, IMOCTPOCHUE MO O00BEeKTa
ABTOMATH3allMU C HCIOJIb30BAHUEM CIIELHUAIBHOTO MPOrPAMMHOTO
uHcTpyMmeHTapus (Hampumep, SAP Business Engineering Workbench
(BEW), BAAN Enterprise Modeler).

Bosmoxxno taxke coznanue MC Ha 6a3e tunosoit monenu MC u3
pPENo3UTOpHsi, KOTOPBIM MOCTaBISAETCSA BMECTE C MPOrPAaMMHBIM
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IPOAYKTOM U COAEPXKUT Kak 0a30Byto (3TajoHHyr0) moxaensb UC, Tak
U KOH(QUTYypau Ui OIPENEICHHBIX OTpacield WM THUIIOB
IIPOU3BO/ICTBA.

ITonxoasl K NPOCKTHPOBAHHUIO CHCTEM

CruxuiiHasg («WIOCKyTHas») aBTOMAaTu3alus (MOAXOJA «CHHU3Y-
BBEPX»)

Wnnyctpus paspadotku 10 Hauana 3apoxaarbest B cepeaune S50-
x rogoB XIX B., ogHako moutu a0 KoHIAa 60-x el He yAensuioch
CEpPbE3HOr0 BHHMAHMS, IIOCKOJIBKY €€ J0JsI B KOMIIBbIOTEPHOM
O6usHece Obuta ciuimkoM Mana. Cepbe3Hbli pocT Haudaics B 70-x
rogax XX B., HaUMHas ¢ npuHATOro pupmoit IBM B 1969 r. pemenns
0 Pa3BSA3bIBAHMU IIEH (pa3/esibHOM Ha3HAUCHHHM IIeH Ha armaparypy,
IO u ycnyru), U NPOJODKWICS 10 TOSBIEHHUS IE€PCOHAIBHOIO
KOMIIBIOTEPA.

Ha nepBoM 3Tane OCHOBHBIM MOAXOJOM K npoektupoBanuio MC
Obu1 MeTon «cHu3y-BBepx». MC co3maBamach B Buae Habopa
NPUIOKEHNH, HauboJiee BaXKHbIX B IaHHBI MOMEHT JUIsl MOAJIEPIKKU
JeSTeNbHOCTH opranu3anui. OCHOBHOM IIENBIO 3THX MPOEKTOB OBLIO
00CIIy’)KUBaHHE TEKYLIUX MNOTPEOHOCTEH KOHKPETHOI'O MPEeANPUITHS,
a HE CO3JAaHHUE TUPAKUPYEMBIX MPOAYKTOB. Takoi MOAXOI OTYACTH
COXPAaHSIETCA U CETOAHS.

OCHOBHOH HEIOCTaTOK METOJ]la: BO3HUKHOBEHHE IpOOJIEM IpHU
00BEIMHEHUHN CYIIECTBYIOLIUX CHCTEM.

CucreMHOe MpoeKTHPOBaHUeE (MOAXO0 «CBEPXY-BHU3»)
[IpOTHBOION0KHOCTBIO CTUXUWHOW aBTOMATH3ALUM  SABISETCA
CHUCTEMHOE TPOEKTUPOBAHUE, WM aBTOMATHU3ALUSl «CBEPXY-BHU3Y.
CMBICTT CUCTEMHOTO TTPOSKTUPOBAHUS — PEOPTaHU3alNs YIIPABICHUS
U TIepernpoeKTUPOBAHHE BCEW KOPIMOPATUBHON HH(POPMAIIMOHHOM
CHUCTEMBI, KOTOpPBHIE HAWJIYYIIAM OOpa3oM JIOCTUTAIOT IeJei
YIOPABJICHUS. DTaIlbl CACTEMHOTO TPOCKTUPOBAHUS:
1) onpenencHue 1eNeil ¥ 3a1a4 yIpaBIcHHUs OpraHu3aInei;
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2) co3maHhe MOJEIM OpraHW3alliH, TJIaBHOE TpeOOBaHHE K
KOTOpPOM — CUCTEMHasl II€JIOCTHOCTh; Ka)XJ10€ M3MEHEHHE 3JIEMEHTa
MOJIeTTH TpeOyeT MEPETNPOBEPKH M COTIIACOBAHUS KaK «CBEPXY-BHU3Y,
TaK U «CHU3Y-BBEPX»;

3) co3nanme kopnopatuHoit C Ha 0CHOBE 3TOH MOeNH.

OCHOBHOH HEAOCTAaTOK CHCTEMHOTO MOJAX0Ja K MPOEKTHPOBAHUIO
— TPYOEMKOCTb NTOAEP>KAHUS LEJTOCTHOCTU MOJIEIIH.

B Hactosmuii MOMEHT OOJIBIIMHCTBO OpPraHU3AIui YK€ HUMEET
HC, B pa3nuuHOil CTENEHU aBTOMATU3UPYIOIIME IPOLECCHl B HUX
nporekaronue. [1o3ToMy TUIIHYHBIMU B HACTOSIILIEE BPEMS SIBIISIFOTCS
CJIE1YIOINE IPOEKTHI:

* 1o pazpaborke HOBhIX WMC w® w®X HHTErpamuu C
cymectBytomumu UC;

* 10 pa3pabotrke HOBBIX MC ¢ 1enpi0 3aMEHBI CYIIECTBYIONIIUX
(0K

* MO0 MOACPHHM3alUU (HAPAIIMBAHUIO  (PYHKIIMOHAIBHOCTH,
pa3BuTHio) cymectByromux UC.

1.5. ’KusHeHHBbIH HUKJ npoeKTa mo co3panuio UC

IoHsiTHe §KM3HEHHOI 0 HUKJIA MH(POPMAIIUOHHOH
(KL UC)

Kaxnplif mpoeKkT, He3aBUCUMO OT CIIOKHOCTH M oObema paboT
IIPOXOJUT B CBOEM DPA3BUTUU IIyTh OT COCTOSIHMS, KOTAA «IPOEKTa
eIle HET» 10 COCTOSIHMSI, KOTJa «IIpoeKkTa yxe HeT». COBOKYIHOCTb
CTyNEHEH pa3BUTUS OT BO3HMKHOBEHHS MWJEHU JO IOJHOTO
3aBEpPILIEHUS MPOEKTA MPUHATO pa3feiaTh Ha (pa3bl, CTAAUU U 3TaIIbI.

KL UC — 31O HempephIBHBINA NPOLECC, KOTOPHI HAUYMHAETCS C
MOMEHTa MPUHATHS pelieHuss o Heobxoaumoctu co3ganus MC u
3aKaHYMBACTCS B MOMEHT €€ II0JTHOT'O U3BATUS U3 DKCIUTyaTalluu.

B omnpenenenun kxonndectBa a3 U HUX COJAEPIKAHUS HMEIOTCS
HEKOTOpbIEC OTINYMSA, IOCKOJBKY 3TH XapaKTEPUCTHUKU BO MHOIOM
3aBUCAT OT YCJIOBUM OCYIIECTBJICHUS KOHKPETHOTO MPOEKTA U OIBITA
OCHOBHBIX YY4aCTHHUKOB. TeM HEe MEHeEeE JIOTUKa U OCHOBHOE
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conepkanue mporecca paszpabotku MC mout Bo Bcex ciydasix
SBIITIOTCSL  OOMIMMHM. 371eCh MOKHO BBIJICIIUTH CIEAYIOMHe (asbl
pazsurtus UC:

1) xomyenmyanvhas ¢haza. I'naBHBIM cojepKaHHeM pabOT Ha
3TON (ase sBIsIeTCS ONpeAeseHHe MpoeKTa M pa3paboTka ero
KOHIICTIITIH, BKITFOYAOIIas:

* popMupoOBaHUE HIeU, TOCTAHOBKY IIENICIH;

* (popMupoBaHUE KIFOYEBON KOMaH/IBI IIPOCKTA;

* U3y4yeHHEe MOTHBAIlMM W TPeOOBaHMN 3aKa3yWka W JAPYTUX
YYaCTHHKOB,;

* cOOp MCXOMHBIX JAHHBIX W AHAIH3 CYIIECTBYIOIIETO COCTOSTHHS
(mpennpoekTHOE 00CIeI0BaHNE 00BEKTAa AaBTOMATH3AIIHH );

* OIpeICNICHUEe  OCHOBHBIX  TPeOOBAaHMH M OrpaHUUYCHHIA,
TpeOyeMbIX MaTepHalIbHBIX, (PUHAHCOBBIX U TPYAOBBIX PECYPCOB;

* CPAaBHUTENBHYIO OLICHKY aIbTePHATHB;

* IpeCTaBIICHUE NIPEUIOKEHHI, UX IKCIIEPTU3Y U YTBEPKICHHUE;

2) paspabomka  mexHuueckoeo  npeodnodicenusi. | TaBHBIM
colepkaHueM 3Toil (¢da3bl sBIsSETCS pa3paboTka TEXHUYECKOTO
OpPE/UIOKEHUS] M TEPeroBOpbl € 3aKa3YMKOM O 3aKIIOYCHHUU
KoHTpakTa. O01iee conepkaHue padoT 3ToH (hasbl:

* pa3pabOTKa OCHOBHOTO COJAEp)KaHUS M 0a30BOW CTPYKTYpHI
MIPOEKTA;

* pa3paboTKa U YTBEpPKJIEHHE TEXHUIECKOTO 3a/1aHus;

* IJITAHUPOBAHUE U JIEKOMITO3UIIUSI 0a30BOM CTPYKTYpHOI MoJenu
NPOEKTA;

* COCTaBJI€HME CMEThI U OI0JKeTa TPOEKTa, OIpeaeTeHue
NOTPEOHOCTH B pecypcax;

* pa3paboTka KaJIeHIApHBIX IJIAHOB M YKPYIMHEHHBIX TpadUKOB
pabor;

* MOAMKMCAHNE KOHTPAKTA C 3aKa3YHKOM;

* BBOJI B JICHICTBHE CPEJICTB KOMMYHHKAITUH YIACTHHKOB IPOCKTA
U CPE/ICTB KOHTPOJIS 32 XOZ0M padoT;

3) mnpoektupoBanue. Ha 3toii (hase ompeaessaorcs: moCUCTEMBI,
X B3aMMOCBS3HU, BbIOMpaioTcs HawmOonee 3(pQeKTUBHBIE CHOCOOBI
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BBINIOJIHEHHUSI TIPOEKTAa M HCIIONBb30BaHMs pecypcoB. B ocHoBe
npoektupoBanusd VC nexut MoaenupoBaHue MpeIMETHON obacTu.
Ilenp MopnenupoBaHusi — wu30exaTh OMMOOK, NPUBOIALNIMX K
PKOHOMHUYECKMM  MOTEepSM U  3arparaM Ha  MOCIEAYyIoUlee
NepenpoeKTUPOBaHNE cUCTeMBI. Jlpyrue paboThl, XapaKTepHbIE IS
(da3bl MPOCKTUPOBAHUS:

* BBITNIOJIHEHUE 0A30BBIX MMPOEKTHBIX PadoT;

* pa3paboOTKa YaCTHBIX TEXHUUYECKUX 3aJaHUM;

* BBIIIOJIHEHUE KOHILIENITYAJIbHOTO IIPOEKTUPOBAHUS;

* COCTaBJICHHE TEXHUUYECKUX crieun(uKanii 1 UHCTPYKIUi;

* IPEJICTABJICHUE  NPOCKTHOH  pa3pabOTKH, OJKCHepTH3a U
YTBEPKACHHE.

4) paspabomxa. Ha 3T0ii (a3e mpoU3BOIATCS KOOPAUHAIMS H
ONEPATUBHBIA KOHTPOJIb PA0OT IO MPOEKTY, OCYHIECTBISAETCA
U3TOTOBJICHHE IMOJICUCTEM, HMX OOBEIUHEHHE M TECTUPOBAHUE.
OcHoBHOE coziepkaHue (a3bl:

* BRIIOJIHEHHE ~ paboT  mo  pa3paboTKe  MPOTrpaMMHOTO
obecrneyeHus;

* BBIIIOJIHEHUE TIOJTOTOBKU K BHEJAPEHUIO CUCTEMBI;

* KOHTPOJIb U PETYJINPOBAHUE OCHOBHBIX MTOKAa3aTeled IPOCKTa;

5) 6600 cucmemvl ¢ sxcnayamayuio. Ha 1ol daze npoBoasTcs
WCIIBITAHUS, ONIBITHAS SKCILTyaTalusl CUCTEMBI B PEAJIbHBIX YCIOBHSX,
BEJYTCs IEPEroBOpPbl O peE3yJabTaTaxX BBIIOJHEHUS INPOEKTa U O
BO3MOYHBIX HOBBIX KOHTpakTax. OCHOBHbIE BUJIbI Pa0OT:

* KOMILJIEKCHBIE UCIIBITAHMUS;

* IOATOTOBKA KaJAPOB JJIsl SKCIUTYaTalluX CO34aBAacMON CUCTEMBI;

* MOITOTOBKA paboyeil TOKyMEHTALMH, C/lada CHCTEMBI 3aKa34HKy
Y BBOJI €€ B DKCIUTyaTallNIo;

* COIIPOBOXK/JIEHUE, MOIEPKKa, CEPBUCHOE 00CTYKUBAHUE;

6) usvsamMue U3z IKCHIYamayuu uiu 3amMena:

* OLIEHKAa pe3yJlbTaTOB MPOEKTa U TMOATOTOBKA HTOTOBBIX
JIOKyMEHTOB;

* pazpenieHne KOHQIMKTHBIX CUTyalluil M 3aKpbiTHE paboT IO
IIPOEKTY;
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* HAaKOIUICHUE OTIBITHBIX JAHHBIX IS TMOCICIYIOUIMX MPOCKTOB,
aHAJIM3 OIBITA, COCTOSIHUS, ONIPE/ICIICHUE HATIPABIICHUH Pa3BUTHS.

Ha oOnapyxeHue oOmuOOK, JONYyHNICHHBIX Ha  CTaJUH
MPOSKTUPOBAHUS, PACXOIyeTCs TPUMEPHO B JIBa pas3a OOJIbIIe
BpEeMEHHM, 4YeM Ha Tocieayrommx ¢a3zax, a HUX HUCHpaBIeHUE
00XOJIUTCS B TATH pa3 Jnopoxke. [103TOMy Ha HaYalbHBIX CTaTUSIX
MpoeKTa pa3paboTKy CJEeAYeT BBIMOIHATH OCOOEHHO TIIATEIBHO.
Haubomnee yacTeie ommoOKH, JOMycKaeMble Ha HaYaIbHBIX dTarax:

1) ommOKu B onpe/icicHUH HHTEPECOB 3aKa3unKa;

2) KOHIIEHTpAIIHsI Ha MaJIOBaKHBIX, CTOPOHHHUX MHTEpECcax;

3) HempaBWIbHASI HHTEPIIPETAIHSI KCXOIHOM MOCTAHOBKH 33/1a4H;

4) HempaBUIIbHOE WIIK HEOCTATOYHOE IIOHMMAaHHUE JCTAJICH;

5) HemoyiHOTa  (DYHKIIMOHAIBHBIX —CHCIUPHUKAIMA (CHCTEMHBIX
TpeOoBaHUi);

6) ommOKM B ONpe/ie]ICHUH TPEOYEMBIX PECYPCOB M CPOKOB;

7) peakast MpoOBEpKa Ha COTJIACOBAHHOCTH JTAllOB U OTCYTCTBHE
KOHTPOJISL CO CTOPOHBI 3aKa3uuKa (HET MPUBJICUEHUS 3aKa3UMKa).

Mopenu xu3HenHoro mukiaa UC

Mopgaenbto xu3HeHHOTo 1ukiaa MC Oyaem Ha3blBaTh HEKOTOPYIO
CTPYKTYPY, OIPEICSIONIYI0 TOCIEI0BATEILHOCTh  BBIIOJHEHUS
MPOIECCOB, AEHUCTBUI U 3a/a4, BHIOJIHSAEMbIX Ha MpoTsikeHuu KI]
HC, a Takxke B3aUMOCBSA3M MEXKIY STUMHU MPOIECCAMU, JEHCTBUSIMHU
1 3aJa9aMu.

K mnactosiimemy BpemMeHH  HauOOJbIIEEe  PaCIpPOCTPAHECHHE
nonyursin cieayromue ase moxaenu XKL kackamnas (70-85 rr.) u
criupanbHas (86-90 rr.).

Kackagnas monean 7KL
OCHOBHOH XapaKTEPUCTUKOW KaKCKaAHOTO crocola sBIseTcs
pazOueHue Bceil pa3paOOTKH Ha 3Tallbl, IPUYEM IEPEXO] C OTHOTO
JTana Ha CJIEIYIOUIMH MPOUCXOAUT TOJNBKO IHOCJIE TOro, Kak Oyaer
MOJIHOCTHIO 3aBepliieHa padoTa Ha TekyieM (puc. 1.6.).

64



IIpoekmuposaHue UHPHOPMAYUOHHBIX cCUCMeEM

Co3maHue  cuUCTeMBl  paccMaTpuBaeTcs Kak — OJHOKpaTHas
MOCJIEIOBATEIBHOCTh CTAAMK M dTamoB. Kaxblid sTan 3aBepmaercs
BBIITYCKOM MOJHOTO KOMIUIEKTA JOKYMEHTAIMW, JOCTATOYHOM ISt
TOTO, YTOOBI pa3pab0TKa MOTJIa OBITh MPOJOJIKEHA APYTOM KOMaHIOM
pa3pabdOTUYHKOB.

JlocToMHCTBa KacKaIHOTO TIOIX0/1a:

1) Ha kaxzmoMm odrtane (OpPMHPYETCS 3aKOHYEHHBIH HaOOp
NPOCKTHON JTOKyMEHTAIMH, OTBEYAIOMIMK KPHUTEPUSM TOJTHOTHI H
COTJIACOBAHHOCTH;

2) BBITIOJHSCMBIC B JIOTHYHOW MOCJIEI0BATEILHOCTH 3TAIbl paboT
NO3BOJISIIOT  IUTAHUPOBaTh CPOKM 3aBEpUICHUsT BceX paboT u
COOTBETCTBYIOIINE 3aTPATHI.

b HATTHS |T
[TpoerTHpOEAHEE T
| Peamza |
|
| Bremype me |T

| 0 TR0 BOGE TR HEE |

Puc. 1.6. Kackagnas cxema pazpadotku [10

HenocraTkn KackagHOro MOAXOAA BBIABWINCH B IPOLECCE €r0
ucnoip3oBanus. Jleno B ToMm, uTO peanbHbIil nporecc coznanus 10
MIOYTH HUKOTJAa IOJHOCTBIO HE YKIIAJBIBAETCS B KECTKYHD CXEMY
KackagHoit monenu. B mporecce co3manusi 10 MokeT BO3HUKHYTH
noTpeOHOCTh BO3BpaTa K HpEAbLAYIEMY 3Tally U YTOYHEHHS WIH
MEPECMOTPA paHEe NPUHATHIX PEIICHUH.
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B pesynprate peansHblii mpouecc cozpaHus [IO  yacro
IIPUHUMAET CIENYOIIUA BUJ, IPEACTABICHHBIM Ha puc. 1.7.
OCHOBHOM HEIOCTAaTOK KACKaJHOTO TMOJX0/a — CYHIECTBEHHOE
3ama3iblBaHMe C  [OJdydeHueM  pesyiabraToB. CoryiacoBaHue
pE3yabTaTOB C IOJB30BAaTESIMU IIPOU3BOAUTCS TOJIBKO B TOYKaX,
IUIAHUPYEMBIX  IIOCJI€  3aBEpLICHUs] KaXJ0ro JTama  pabdor,
TpeboBanus k C «3aMOpoKeHB» B BUJE TEXHUYECKOTO 3aJlaHHsI Ha
BCE BpEMs €€ CO3aHMUsl.

Takum 00pa3oM, MOJB30BATEIM MOTYT BHECTH CBOM 3aMEYaHHUs
TOJIBKO TIOCJI€ TOTO, Kak paboTa HaJ CHCTEMOW OYAET MOJTHOCTHIO
3aBepiieHa. B ciaydae HETOYHOTrO H3JIOXKEHHsS TPeOOBAHHWMA WM UX
W3MEHEHUsT B TEYEHHME JUINTEIbHOro Imepuona cospanus I10,
II0JIb30BAaTENM IOJIy4alOT CHUCTEMY, HE YIOBJIETBOPSIOLIYIO HX
noTpeOHocTsIM.  Mogenn  (kak  (QyHKIHOHAIbHBIE, TakK ©
UH(POPMALIMOHHBIE) aBTOMATU3UPYEMOI0 OOBEKTa MOTYT YCTapeTh
OJIHOBPEMEHHO C UX YTBEPKICHHUEM.
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Puc. 1.7. Peanbshbrit nporecc pazpadotku [10 mo kackamHol cxeme

OOnactp TpHUMEHEHHsS KacKagHOro Tmoaxoaa (TIAe KacKaIHBINA
MOIXO0/ XOPOIIO 3aPEKOMEHI0BAI ce0s1):
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1) omHopomusie MC, rme Kaxmoe MPUIOKEHHE MPEICTABISIET
c0o00H eIUHOE LIENOE;

2) HC, nmas xOoTOpbIX B caMOM Hadajie pa3pabOTKA MOXKHO
JIOCTaTOYHO TOYHO M TOJIHO CPOpPMYyJIUpOBaTh BCe TpeOOBaHUS, C
TeM, 4TOOBI MPEAOCTABUTH pa3paboTUyMKaM CBOOOIY peamnu30BaTh HX
KaK MOXHO JIy4YIlle C TEXHUYECKON TOUYKU 3peHus. B 3Ty karteroputo
NOMAJAI0T CJIOKHBIE PACUETHBIE CHUCTEMBI, CHUCTEMBI PEAIBHOTO
BPEMEHHU U Jpyrue noJ00HbIE CUCTEMBI.

Oracle CDM (Custom Development Method, CDM) — metonuka
paspadotkun HNC HeOGompmux wmacmTaboB Ha ocHoBe Oracle,
OpUEHTUPOBaHHAs Ha UCIIOJIb30BaHME KackaaHou moaenu XKL

Metonuka pa3padorkun Oracle CDM
(Custom Development Method)

Kommnanus Oracle, monrue rozsl crieuanu3upyromascs B 001acTi
CPEACTB  aBTOMATH3allMM  TIPOLECCOB  Pa3pabOTKM  CIIOXHBIX
UH(QOPMALMOHHBIX CHUCTEM, OPHEHTUPOBAHHBIX HAa HWHTEHCHUBHOE
UCIIONIb30BaHUEe 0a3  JMaHHBIX, TpexIaraeT CBOIO  METOJHKY.
[IporpamMMHBIii KOMILIEKC pa3paboTumka, Bblmyckaemblii Oracle,
Hocut Ha3BaHue Oracle Designer (pannee Oracle CASE). OcHoBHBIE
nonoxenus metoauku Oracle:

1) npoexTHpOBaHUE UMEET CTPYKTYPHBIH HUCXOJSIIMNA XapakTep,
BECh TIpolecc pa3pabOTKH CHUCTEMBI TIPEJACTABIAECTCS B BUJC
MIOCJIEIOBATEIBHOCTH YETKO OMPEIeIEHHBIX TAIOB;

2) MoJJep)KKa OCYIIECTBISICTCS. Ha BCEX JTamax >KU3HEHHOTO
[UKJIa CHUCTEMbI, HAYMHAS OT OOLIMX TPEIOKEHHH M 3aKaHIHBas
COIIPOBOKICHUEM TOTOBOTO MPOAYKTA;

3) mpeanoureHne  OTHAETCS  APXUTEKTYpe  KIHEHT-CepBep,
BKJTIOYAsl CIIOKHBIE CTPYKTYPBI pactpeieI€HHbIX 0a3 JaHHBIX;

4) Bo BpeMsl pa3paboTKu Bce Crieln(UKALNN TPOCKTA XPAHSITCS B
crnenuaibHON 0aze JaHHbIX (pemo3uTapuu). JlaHHOE cpencTBo
BKIIto4eHO B coctaB [IO De-signer u pabGotaeT moja yrnpaBieHHEM
CVYB]J] Oracle. Penosurtapuii Mmo3BosiI€T MNOJKIIOYATHCS K HEMY
OOJIBIIIOMY YHUCITy IOJB30BATENCH C pa3IMYHBIMH YPOB-HSIMHU TpaB
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noctyna nmytéMm cranaapTHeix cpeactB CYBJl Oracle. B pesynbrarte
BCE JICWCTBUS pa3pabOTUYMKOB CTAHOBATCS CTPOTO COTIIACOBAaHHBIMH,
HEBO3MOKHO HE3aBUCUMOE JIEUCTBUE KAXA0TO U3 HUX;

5) mocnenoBaTeNbHBI TIEPEX0A OT OJHOr0 3Tama K APYromy
ABTOMATHU3MPOBAH OJarojaps UCMOJIb30BAHUIO CIICIIUATBHBIX YTHIIUT.
C noMompl0 HUX MO CHEHU(PHUKAIUSAM KOHUENTyalbHOM CTaguu
MO>KHO TOJIYYUTh MEPBOHAYATLHBIA BapUAHT CHICIM(PHUKAIIUN YPOBHS
MpOEKTHUpOBaHUA. B  nanbHelmeM  reHepamuss  AOMOJHEHUH
3HAUUTENBHO YIIPOLIAETCS;

6) craHmapTHBIC JEHCTBUSI ITAOB MPOSKTUPOBAHKS U Pa3pabOTKU
aBTOMATH3UPOBaHbl. B 11000i1 MOMEHT MOXET OBITh CreHEpHUpPOBAH
m000i 00BbEM OTUETOB IO COACPKUMOMY PETO3UTApHsi, KOTOPHIE
00ecreunBaloT JOKyMEHTHPOBAHUE TEKYIIEH BEPCHUU CHUCTEMBI Ha
Bcex dramax eé paspaborku. Mmerorcs crneuuangbHble HPOLEAYpHI,
MO3BOJISIOIINE OCYIIECTBUTH MIPOBEPKY CHEIU(PHUKAIUN HA TTOJIHOTY U
HEIIPOTHUBOPEYUBOCTD.

Mertonuka Oracle mpemmaraer CcBOW BapuaHT CTPYKTYPHI
YKU3HEHHOTO 1MKJIa HH(OPMALIMOHHON CUCTEMBbI:

1) ¢popmuposarue cmpamezuu. 3aech MIPOUCXOAUT
MOJEJIMPOBAHWE M aHAJIN3 IMPOLECCOB, KOTOPHIE ONUCHIBAIOT
JEeSTeNbHOCTh OpraHU3alnu, 0COOCHHOCTH padoThl. KoHeuHast enb —
CO3JJaHME MOJEJIE TMpPOILIECCOB, BBIBICHHE BO3MOXHOCTEH UX
YCOBEPIIEHCTBOBAHUS. JTan He 00sA3aTeNeH, €CIM CYHIECTBYIOLIUE
TEXHOJIOTMM W OPraHU3allMOHHBIE CTPYKTYpPbl YETKO OIpPEAEIICHBI,
XOpOILO U3YYEHBI U B LIEJIOM IOHSATHBI;

2) ananus. Ha 3TOM 3Tame MPOUCXOIUT pa3paboTKa JeTaTbHBIX
KOHIIETITYyaJIbHBIX MOJIEJIeH, KOTOpPBIE OMHUCHIBAIOT MH(POPMAIIMOHHbIE
NOTpeOHOCTH OpraHMU3alUU, OCOOEHHOCTH (YHKIMOHUpOBaHMA. B
pe3ynbrate GOpMUPYIOTCS MOJEIH JBYX THIIOB: MH(OpMAallMOHHBIE
(OHM OTpa)karoT CTPYKTYpYy M OOIIME 3aKOHOMEPHOCTH INpeIMEeTHOMN
obnactu) v GyHKIHOHATBHBIEC (OMHUCHIBAIOT OCOOCHHOCTH PEIIaeMbIX
3a7a4);

3) npoexmuposanue. 31ech HavaJbHbIC TPEOOBAHUS K CHCTEME
npeoOpa3yloTcss B JeTaibHble crneuudukaimuu. CrenuanbHble
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ytunuThl, Bxoasmue B coctaB [10 Oracle, 3HaYUTENbHO YIPOLIAIOT
3Ty HPOLIENYPY;

4) peanuzayus. Ha 3ToM 3Tane pa3pabaThIBAIOTCA W TECTHPYIOTCS
npwioxkeHus, Bxoxsmme B coctaB Oynmymeidr HMC. IO Oracle
COCPKUT CHElHUalbHbIE TE€HEPATOPbl MPUIOKEHUN, KOTOpPHIE
MPEACIIbHO aBTOMATHU3UPYIOT 3TOT 3Tal, OOBIYHO CaMbIi CIIOKHBIA U
MPOJOKUTETBHBINA. CpOKH pa3paboTKU 3HAYUTENHFHO CHUKAIOTCS;

5) enedpenue. Ha »dTOW CTaguu CHCTEMa yCTaHABIUBACTCA,
MOATrOTaBIMBAaETCA K  Hadaly  HJkcmiyarauuu.  [Ipoucxoaut
MOATOTOBKA MEPCOHAA;

6) sxcniyamayusn.  Tlogmepkka — CHCTEMbI,  IUIAHUPOBAHHE
OyIyImMX JOTOJTHEHUN U U3MECHEHUH.

7) UntepecHo otMetuth, uto Oracle He paccMaTpuBaeT TaKyrO
craguto cymecrBoBanus UC, kak cuamue c skcnayamayuu. To ecTs
pa3pabotunk, mnpumeHstonmid  Mmetoguky u 11O Oracle,
ABTOMATUYECKU «IOJCaXUBaeTcs» Ha Hero. Jlpyroe paeno, 4To
yIOOCTBO CPEACTB pa3padOTKM BO MHOTOM OIPABJBIBAET TaKYHO
3aBHCHUMOCTb.

Ocob6ennoctu Meroauku Oracle CDM:

1) mo crenenu amantuBHOCTH Metomuka CDM mpemiaraet Tpu
MOJIEJIM KM3HEHHOTO LMKJIA: KJIACCUYECKasi — MpeAyCMaTpUBAET BCE
aTamnbl, ObICTpas pa3paboTKa — C HCHOJIB30BAaHHEM HHCTPYMEHTOB
MOJIeTTUpOBaHuss W mporpammupoBanus Oracle, o0neryeHHbII
MOJIXOJ] — JUISl MaJIbIX MPOEKTOB;

2) METOJIMKON HE TPEAYCMOTPEHO BKIIIOUYCHHE JOMOJHUTEIBHBIX
3aja4, KOTopble He oroBopeHsl B CDM, He mpemycMoTpeHa Tem
Oosiee TpUBSI3KAa WX K OCTaldbHBIM. Kpome TOro, HEBO3MOKHO
yAAJIEHHE 3a/layd U TOPOXKAAEMBIX €0 JOKYMEHTOB, KOTOPOE HE
OBUTO TIPEAYCMOTPEHO HM B OJHOM W3 TPEX MoJENeH >KU3HEHHOTO
nukia HMC, HEBO3MOXXHO M3MEHEHHE  IOCJIEI0BATEIBbHOCTH
BBITIOJIHEHUS 33]1a4 OTHOCUTEBHO MPEJII0KEHHOM;

3) mozens xusHerHoro ukiaa MC B Oracle CDM sBisieTcsi, 1o
CYTH, KaCKaJIHOW;
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4) MeTomuKa HE SBISCTCS O00s3aTENBHOM, XOTS U SIBISCTCS
(GUpPMEHHBIM CTAaHJAPTOM, OJHAKO B ciyyae ucmnoib3zoBaHus 110
Oracle uHO#M MOAX0/ MaJIOBEPOSTEH;

5) meToauka onmupaetcs Ha ucnonb3oBanue [10 pa3paboTurka ot
Oracle, npucnoco6iienue e€ K IpyruM cpeacTBaM 3aTpyIHUTEIBHO.

Cnupanbnas mojaeab KL

[TockonpKy MpOrpaMMHBIE NPOEKTHl OTIMYAIOTCS OT JIPYrHX,
HalpuMep, CTPOMUTENIBHBIX INPOEKTOB, TO U YIPABIATH UMU TOXKE
HY)KHO TO-Ipyromy. HarnsaHelM mOATBEp:KIEHHUEM STOTO SIBISETCS
TOT (akT, uro K KoH1y 1980-x rr. MunuctepctBo o6oponsl CIIA
HayaJo HUCIBITHIBATh CEPbE3HBbIE TPYIHOCTU ¢ paspaborkoir [1O B
COOTBETCTBUU C )KECTKOM, OCHOBAHHOM Ha JUPEKTUBHBIX JOKYMEHTaX
U [IpeycMaTpUBaIOLIeH OJUH MPOXOJ] MOJENIH, KaK 3TO TpeOOBaIOCh
crangaprom DoD-Std-2167A. TIposenennas mo3sxe B 1999 mposepka
10 BBIOOPKE paHee YTBEPKICHHBIX B MUHUCTEPCTBE OOOPOHBI
NPOCKTOB Jlala yIpydamome pe3ynbraTsl. W3 obmero umcia
BXOJSLIMX B BBIOOPKY IMPOEKTOB, Ha peajn3alui0 KOTOPBIX ObLIO
BbIICJICHO 37 Mipa aosul., 75% NpoOeKTOB 3aKOHUYMIMCH Heyaadeu
WIM BbIJICJICHHBIE HAa HUX CPEACTBA HE OBUIM HCIOJB30BAHbBI, U
TOJIBKO 2% BBIIEICHHBIX CPEACTB OBUIM HCIOJB30BaHbl 0€3
3HAYUTEILHON MOAU(UKAIIMU MTPOSKTOB. B pe3ynbrare B kKoHIEe 1987
r. MHUHHCTEPCTBO OTCTYNWJIO OT CTaHAApTOB Ha 0a3ze KackagHOU
MOJIETU ¥ TOYCTHUIIO MPUMEHEHHE UTEPAIIHOHHOTO MOAX0/1a.

VcTOKM KOHIICTIIIUY UTEPAIIMOHHONW pa3padOTKH MPOCIEHKHUBAIOTCS
B oTHOocsamuxcs K 1930-M rogam paboTax 3Kcrepra mo mpoodsaemam
KadecTtBa npoAykuuu Yonrepa llleBapra m3 xommanuu Bell Labs,
KOTOPBIM TPEMJIOKNATI OPUEHTUPOBAHHYIO Ha IOBBILIEHHE KauyecTBa
METOJIUKY, COCTOAILIYI0 M3 CEpUU KOPOTKMX LHMKIOB IIAroB IIO
IJIAHUPOBAHHMIO, Pean3allii, U3yueHuIo u aeiictuio (plan-do-study-
act, PDSA). C 1940-x ronoB sHepruuHbiM nodopankoM PDSA cran
U3BECTHBII aBTOpUTET B obOyacTH KadecTBa OnBapnae [lemunr. B
6onee no3nHux paborax PDSA Obina ucciieqoBaHa NpUMEHUTEIBHO
K pazpabotke I10.
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B cepenune 1980-x ronos bappu bosm npeasioxun cBoil BapuaHT
UTEPALlMOHHONW MOJIENIN TMOJ] Ha3BAaHUEM «CHHUpajbHash MOJEIb»
(spiral model).

[TpuHIMIIHaTbHBIE 0COOCHHOCTH CIIUPAILHONW MOJIEIH:

* 0TKa3 OT (UKcaluu TpeOOBaHMN M Ha3HAUYEHUE NPHOPHUTETOB
M0JIb30BaTEIbCKUM TPEOOBAHUSM;

* pa3paboTKa IOCJIEJIOBATEIbHOCTH MNPOTOTHIIOB, HauyWHas C
TpeOOBaHUI HAMBBICIIETO IPUOPUTETA;

* uIeHTU(UKALIMS U aHAIIA3 PUCKA HA KaXKIOW UTEPALINU;

* UCTIOJIb30BAaHME  KAacKagHOW  MoJAenu  JUIsl  peaju3aluu
OKOHYATEJILHOTO IIPOTOTHUIIA;

* OLIEHKA PE3yJIbTATOB IO 3aBEPIUCHUN KaXIOW HUTEpALUU U
IUIAHUPOBAHME CIIENYIOIIEH UTEPALIUN.

[Ipn wucnons3oBaHMK CHUpPAIBHOW Moaenu npukiagnoe I[10
CO37aeTCsd B HECKOJIBKO HTEpalMid (BUTKOB CIHpald) METOJIOM
npoToTunupoBaHus. [loag ONpOTOTUIIOM MOHMMAETCS IEHUCTBYIOLIUIA
IPOTPAaMMHBIH KOMITIOHEHT, PEaJH3yIOLIUil OTIeNbHbIe (YHKIUN U
BHemHUe  uHTepdeiicel  paspadbareiBaemoro  [10.  Cospanue
IPOTOTUIIOB OCYIIECTBIIIETCS B HECKOJIBKO WUTEpalvii, UM BUTKOB
crupanu. Kaxnas utepanusi COOTBETCTBYET CO3/laHHIO (pparmMenra
win Bepcun IIO, Ha HeW YTOUHSIIOTCS WLENM U XapaKTEPUCTHKHU
MIPOEKTa, OLEHMBAETCS KAueCTBO MOJYYEHHBIX pe3yJbTaTOB U
MJIAaHUPYIOTCST paboTHI clieayronieit urepauuu. Ha xaxmaoit urepanuu
MIPOU3BOAMUTCS TIIATENIbHAsI OLEHKA pUCKAa MPEBBILIEHUS CPOKOB M
CTOMMOCTH  TPOEKTa, YTOOBI  ONPEAETUTh  HEOOXOAMMOCTH
BBINIOJIHEHHUSI €111€ OAHOW UTEepallii, CTENIEHb IOJIHOTBI U TOYHOCTH
NOHMMaHUs TpeOOBaHUN K CHUCTEME, a TaKXe LeJeco00pa3HOCTh
IIPEKPALLEHUS IPOEKTA.

CrupanpHas MO/IeNIb U30aBIISIET TTOJIB30BATENCH U Pa3pabOTIYMKOB
I[TO or HEoO6XOIUMOCTH TMOJHOTO M TOYHOTO (HOPMYIMPOBAHUSA
TpeOOBaHUI K CUCTEME Ha Ha4yaJlbHOM CTaJMuH, IOCKOJIBKY OHHU
YTOUHSIOTCS Ha KakJoi urepauuu. Takum ob6pazom, yriayonsiorcs U
MOCJIEIOBATEIbHO KOHKPETU3UPYIOTCS JeTalld IpoeKTa, U B
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pe3ynbTate  BBIOMpacTCs  OOOCHOBAaHHBIM  BapHaHT, KOTOPBIN
JIOBOJIMTCS IO pealTN3aIiiH.

JlJiss IpeoIoNieHus] TIEPEUMCIICHHBIX MPO0JieM ObUIa MpPEIoKeHa
criupanbHas monens XKL (puc. 1.8.), nenaromias ynop Ha HadadbHbBIE
stansl JKII: aHanu3 U IPoOeKTUPOBAHUE.

—
—_ _4_—\__\-\"'-_

& e

Puc. 1.8. Cnupanbnas monens K1

Ha »tux »ramax peanu3yeMoCTh TEXHUYECKHUX PEIICHUN
IIPOBEPSIETCS MyTEM CO3/1aHus NMPOTOTUNOB. KaXkaplii BUTOK CIIMpaIn
COOTBETCTBYeT co3maHui0 (parmenta wunu Bepcuu [1O, Ha Hem
YTOUHSIOTCS €M M XapaKTEPUCTUKU IPOEKTA, OINPENEISIETCS €ro
KauyecTBO W IUIAHUPYIOTCS PabOThl CIENYIOMIETO BHUTKA CIHPAJIH.
Takum oOpasom, yIIIyOJIsI0TCS U 10CJIEI0BATEIBHO
KOHKPETH3UPYIOTCSl JIeTald MPOEKTa U B pe3ysibTaTe BHIOMpaETCs
000CHOBaHHBII BapUaHT, KOTOPBIM TOBOJIUTCS 10 peaar3aluu.

Pa3paboTka uTepanusMu OTpakaeT OOBEKTUBHO CYIIECTBYIOIIHIA

CHHpaHBHLIﬁ LIUKJI co3JaHms cucteMbl. HemoaHoe 3aBCPHICHUC pa60T
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Ha KaXXJIOM dTare MO3BOJISCT MEePeXOIUTh Ha CICIYIOUIMIA 3Tam, He
JOXKHUIAsACh TIOJTHOTO 3aBeplieHHs paboTel Ha TekymeMm. [lpu
UTEPATHBHOM CII0COOE pa3pabOTKH HEIOCTAIOUIYI0 padOTy MOMXKHO
OyzeT BBINOJIHUTH Ha CIEAYIONIEH uTepanuu. [ JaBHas ke 3amayda —
Kak MOXHO ObIcTpee TOKa3aTb  IOJb30BATENSM  CHCTEMBI
paboToCOCOOHBIM MPOAYKT, TEM CaMbIM AaKTHUBU3UPYS Ipolecc
YTOUHEHUs U JOMOJTHEHUs TPeOOBaHUIA.

OcHoOBHass mpoOiieMa CHUPAIBHOTO IHMKJIA — OMpEICICHHE
MOMEHTa Iepexoja Ha ciexyooumii srtan. Jng ee pemeHus
HEOOXOIMMO BBECTH BPEMEHHBIE OTpaHIUYCHUS Ha KaXKIBIH U3 3TaIloB
XKHU3HEHHOro nukia. [lepexon ocymiecTBisieTcs B COOTBETCTBUU C
IUTAHOM, JIa)K€ €CJIM He BCS 3alUIaHMpOBaHHas paboTa 3aKOHUYEHA.
[Iman cocraBisercss Ha OCHOBE CTAaTUCTUYECKHX  JIAHHBIX,
MOJYYCHHBIX B MPEOBIIYNIMX MPOEKTaX, W JHYHOTO OIIBITA
pa3pabOTUYHKOB.

B pamkax crnmpanbHO Moaenu Oblia pa3paboTaHa METOHOJOTHS
RAD (Rapid Application Development, 1980 — pa3pabotka moaxona,
James Martin B IBM, 1991 -—myOnukamus), HCHOJB3YyIOIIAs
MHCTPYMEHTaJIbHbIE CpesicTBa ObIcTpoil pazpabotku [10.

Metoaosorus ObICTPOii pa3padoTku npuJaoxenuiit RAD

Merononorus ObicTpori paspabotku npuiokeHuii RAD (Rapid
Application Development) ocHOBaHa Ha WCIIOJIb30BAaHUH CPEICTB
ObICTpON  pa3pabOTKM  MPUIOKEHUH U  OpHUEHTHUpOBaHa Ha
ucnonb3zoBanue crupainbHo mozenu JKII. Ilpm mpoextupoBaHuM
UCTIONB3yeT  OOBEKTHO-OPUEHTHPOBAHHBIE  METOJAbI  ONUCAHMS
npeameTHoit obnactu. Cnennguka RAD:

1) HeGonpias komanaa nporpaMmuctoB (0T 2 10 10 denoBek).
[Tpu sTOM KOMaHAa pa3pabOTUYMKOB JOJDKHA MPEICTABIATH U3 ceOs
rpynny  npodeccHoHajoB, HMEIOMIMX  ONBIT B aHajus3e,
NPOCKTHPOBAHWHU, TEHEpanuu Koma u TtecthupoBanmu [10 ¢
ucnonb3oBanueM CASE-cpenctB. UneHbl KOJUIEKTHUBA  JOJKHBI
TaKkke yMeTh TpaHcPopMuUpoBaTh B  palbodWe  MPOTOTHUIIBI
NPE/UI0KEHUs] KOHEUHBIX MOJIb30BaTeleH;
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2) KOPOTKHH, HO TIIATEIbHO MPOPaOOTaHHBIN MPOM3BOACTBEHHBIH
rpa¢uk (ot 2 1o 6 mec.);

3) MOBTOPSIOIIKICS UK, TIPH KOTOPOM pa3pabOTYHKH, MO0 Mepe
TOTO, KaK MPWIOKEHNUE HAYMHAET 00peTaTh opMy, 3arpainuBaioT 1
peanu3yloT B  IpPOAYKTe TpeOOBaHUS, IOJYYEHHBIE uepes3
B3aMOJCHCTBHE C 3aKa3UNKOM;

OcHoOBHBIE TPUHIUTIBI MeTO10NI0THH RAD:

* pa3paboTKa MPHIOKEHUN UTEPALTUSIMU;

* HE0Os3aTEeIBHOCTH MOJHOTO 3aBEpIIEHUs paboT Ha KaXIOM U3
ATAIOB KU3HEHHOTO IIHKJIA;

* o00s3aTeNbHOE  BOBJICYCHHWE IIOJb30BATENed B Ipolece
paspabotku UC;

+ o0Os3atensHOe mpuMeHeHne CASE-cpesicTB, obecrnieunBaromumx
LEJIOCTHOCTh IIPOEKTA;

* TpUMEHEHUE CpeAcCTB yIIpaBICHUS KOH(UTypaIuei,
o0Jeryaroniux BHECEHHWE H3MEHEHHMIl B NMPOEKT M CONPOBOXKICHHUE
TOTOBOM CHUCTEMEI;

* HEo0XO0JUMOE HUCIOJIb30BaHUE TeHEPaTOPOB KOa;

* UCIOJB30BAaHUE NPOTOTUIIMPOBAHUS, IIO3BOJIAIOLIEE IIOJHEE
BBISICHUTD U yJIOBJIETBOPUTH MOTPEOHOCTH KOHEYHOTO TIOJIH30BATENS;

* TECTUPOBAaHME M pA3BUTHE TPOEKTa, OCYIIECTBISEMbIC
OJIHOBPEMEHHO C pa3paboTKOi;

* BEJCHHE pa3paboTKu HEMHOT'OYHCIIEHHON XOPOIIO
yOpaBisieMol KomMaHIoM mpodeccronanoB (00baHO OoT 2 10 10
YEJIOBEK);

* TIpPaMOTHOE pPYKOBOJCTBO pa3pabOTKOW CHCTEMBI, YETKOE
TUTAHUPOBAHKE U KOHTPOJIb BHITIOJTHEHUSI padoT.

Kusuennsi nwpka [0 mo meromonormu RAD cocrour w3
yeTsIpex ¢as:

1) ananu3a v MIaHUPOBAHUS TPEOOBAHMIA;

2) IpOeKTUPOBAHNS;

3) nocTpoeHus;

4) BHEIpEHHUS.
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1. Ha ¢paze ananrusa u nnanuposanus mpeoosanuti ONpeaeisroTCs
(YHKIMU CHUCTEMBI, BBIICISIOTCS HanOoJee MPUOPUTETHBIC M3 HUX,
TpeOyrole npopabOTKH B MEPBYIO OYepeab, OMHCHIBAIOTCS
uHpOpManMoHHbIle  ToTpeOHOCTH.  Omnpenencaue  TpeOOBaHUI
BBINOJIHSAETCSI B OCHOBHOM ITOJIb30BATEISIMM CUCTEMBI IPU TTOMOLIH
CHEeUAINCTOB-pa3padboTunkoB. OrpaHNUMBaeTCs MaciiTad MpOeKTa,
OTIpeNeNAI0TCd BPEMEHHbIE PAMKU IS KaKJOW U3 MOCIETYIOIIMX
¢da3. Kpome TOro, ompenensercss camMa BO3MOXKHOCTh pean3aiun
JTAHHOTO MPOEKTa B YCTAHOBJIEHHBIX PaMKax (PMHAHCUPOBAaHUS, HA
JAHHBIX aNllapaTHBIX CPEICTBaX U T.1. Pesynprar nanHoit dassr:

1) cnmcok u npuopuTeTHOCTHh hyHKIMI Oyymeit NUC;

2) npenBapuTeNbHble  (QYHKIMOHAIBHBIE W HH()OPMAIUOHHBIC
mozenu UC.

2. Ha ¢ase npoexmuposanus nonp30BaTeny NPUHAMAET YyIacTHE
B TEXHUYECKOM MPOCKTUPOBAHUU CHCTEMBI TIOJ PYKOBOJICTBOM
crienuanucToB-pa3padborunkoB  npu  nomomm  CASE-cpencts.
YTOYHAIOTCA W JONOJHSIOTCS TPeOOBAaHUS K CHCTEME, KOTOphIE HE
ObUIM BBIABICHBI HAa IpeabIAYIIEH da3e, a UMEHHO:

O6onee TMOIPOOHO PpPAacCCMATPHUBAIOTCA  MPOIECCHl  CHCTEMBI.
Ananmusupyercs M, IpU  HEOOXOJUMOCTH, KOPpPEKTUpYyeTcs
dynkumonanbHas Mojnenb. Kakaelld mpomecc paccMaTpHBaeTCs
neranbHo. Ilpm HeoOXoaMMOCTH JUIsl KaXKJIOTO 3JIEMEHTapHOro
nporecca CO3/1aeTCsl YaCTHUHBIA MPOTOTHIL: JKPaH, THANOT, OTYET,
YCTPAHSAIOLIUI HESICHOCTH UM HEOJHO3HAYHOCTH;

* ONpeneNsioTcss TpeOOBaHUS  pasrpaHMYeHHs JOCTynma K
JTaHHBIM;

* ompenensercs Habop HeOOXOAMMOI JOKYMEHTAIUH;

* OLEHMBAETCA KOJMYECTBO  (DYHKIMOHAIBHBIX  3JIEMEHTOB
pa3pabaTbIBaeMOi CHCTEMBI U TIPUHUMAETCS PEIICHHE O Pa3/eIICHUH
NC na moacucTemsl, MOAJMAIOUIMECS peaTu3alMi OJHOM KOMaHJOi
pa3zpaboTunkoB 3a npuemiieMoe A RAD-npoekToB Bpems (mopsiika
60 — 90 nuein),
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* ¢ wucnonb3oBanueM CASE-cpencTB mpoekT pacmpenensercs
MEXIYy pa3IuuHbIMH KOMaHAaMH (IenuTcs  (yHKIHOHATbHAS
MOJIEIb).

Pesynbrar (a3bl NpoOeKTUPOBAHUS

1) o6mas nHGOpMaIMOHHAS MOJIEIh CUCTEMBI,

2) GyHKIIMOHAIBHBIE MOJEIM CHUCTEMBI B IIEJIOM M IOJCHUCTEM,
pean3yeMbIX OTACIbHBIMI KOMaHaMHU Pa3padOTINKOB;

3) Touno  ompenenennsie ¢ nmomornpto  CASE-cpenctsa
uHTep(dechl MEXIY ABTOHOMHO paspabaTbiBaeMbIMU
MOJICICTEMaMH;

4) mOCTPOCHHBIC MTPOTOTHIIBI SKPAHOB, OTUYETOB, JHAJIOTOB.

Bce Momenu W mpoTOTHNBI  JOKHBI  OBITh TOJYYEHBI C
MPUMEHEHUEM TeX

CASE-cpencTB, KOTOpble OyIyT HCIIOJIB30BAThCS B JaJIbHEUIIIEM
[P IOCTPOCHUU CHCTeMBI. J[aHHOEe TpeOoBaHME BBI3BAHO TEM, YTO B
TPaJULIMOHHOM IMOJAXO0Jie NMpH Neperadye MHGOpMaLUU O MPOEKTe C
JTana Ha 3Tal MOXET NPOM30UTH (PaKTUUECKH HEKOHTPOIHPYEMOE
UCKa)XeHHEe JaHHbIX. [IpumMeHeHMe eAMHON cpenbl XpaHEHUs
UH(POPMALIUHU O TIPOEKTE MO3BOJSET N30EKATh STON OMACHOCTH.

B ornumune OT TpaIMUIMOHHOIO MOAXONA, MPHU  KOTOPOM
UCTIOJIB30BAIMCh CIEIM(PUUYECKUE CPEICTBA MPOTOTUITUPOBAHMSA, HE
npelHa3HauYeHHbIE JUIsI TIOCTPOEHUS pealbHBIX MPUIOXKEHUH, a
MPOTOTHUITEI BBIOPACHIBATIUCH TIOCIE TOTO, KaK BBITIONHSUTH 33729y
YCTpaHEHMsSI HESICHOCTEW B TMpoekTe, B moaxojne RAD kaxnubii
IPOTOTHUII pa3BUBAETCs B 4acTh Oyaymie cucreMsl. Takum oOpazom,
Ha credyomyl (a3y mnepemaerca Oonee MONHAsET U TOJE3HAs
UHpOpPMAIIHSL.

3. Ha ¢paze nocmpoenuss BBINONHSETCS HEMOCPEACTBEHHO cama
OwicTpas paspaboTka npuioxkeHus. Ha nannoi ¢asze pa3paboTunku
MPOU3BOISIT UTEPATUBHOE TIOCTPOSHUE PeaTbHON CUCTEMBI HA OCHOBE
MOJIYYCHHBIX B TIpeAbIayIeH (a3e mojaenei, a TaKke
TpeOoBaHUl HEPYHKIMOHAIBHOTO XapakTepa. [IporpaMMHBIIT KO
4acTHYHO  (OPMHUPYETCS  MPU  IOMOIIA  aBTOMATHYECKHX
TE€HEPATOPOB, TMOITYYAOIIUX HHPOPMAIUIO HEMOCPEACTBEHHO U3
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penosuropust CASE-cpencts. KoHeuHble NOIB30BaTENM Ha AITOU
¢da3e OIEHUBAIOT MOIy4aeMble PE3YJIbTAaThl U BHOCAT KOPPEKTHBEI,
ecii B Ipolecce pa3paboTKU CHCTeMa IepecTaeT YAOBJIETBOPATH
ONpeJeIEHHbIM paHee TpeboBaHUAM. TecTUpOBaHME CHUCTEMBbI
OCYILIECTBIISICTCSI HEMOCPEACTBEHHO B Ipolecce pazpadotku. [locne
OKOHYaHHUSI pabOT KaXIOW OTAETHHOH KOMaH/BI pa3padOTYHKOB
IPOM3BOJUTCS MOCTENCHHAs MHTErpalus JaHHOW YacTH CUCTEMBI C
OCTaNBbHBIMH,  (opMHpYeTCS  TOJHBIH  MPOTPaMMHBIM  KOJ,
BBITOJIHSCTCSI TECTUPOBAHHE COBMECTHOH palOOThl JAHHOW YacTH
NPWIOKEHUSI C OCTAaTbHBIMH, a 3aTeM TECTUPOBAHHE CHUCTEMBI B
1esioM. 3aBeplieHne (PU3NYeCKOro MPOSKTUPOBAHUS CUCTEMbI MOXKET
BBIIJIAJIETh CIETYIOLIMM 00pa3oM:

1) ompenensieTcs HEOOXOAUMOCTD PacHpe/ieICHHS JaHHBIX;

2) POU3BOJUTCS aHAJIH3 MCIIOIb30BaHMS JaHHBIX;

3) Mpou3BOAUTCS PU3MYECKOE MPOCKTUPOBAHUE Oa3bl IAaHHBIX;

4) ompenensroTcs TpeOOBaHUS K alapaTHBIM pecypcam;

5) onpenensoTcs cnocoObl YBEIHMUCHHUS TIPOU3BOUTEIBHOCTH;

6) 3aBepruaeTcst pa3padOTKa JOKYMEHTAIIMHU ITPOCKTA.

Pesynmprar  (asel  mocTpoeHuss — roToBasi  CHUCTEMA,
YJIOBJIETBOPSIIOIIAsl BCEM COINIACOBAHHBIM TPEOOBAHUSAM.

4. Ha ¢paze sneOpenus npon3BoaANUTCS 00ydeHHE IOJIb30BaATENCH,
OpraHM3allMOHHBIE U3MEHEHUS U MapajlieIbHO ¢ BHEIPEHUEM HOBOMH
CHCTEMBI OCYIIECTBIISIETCS] paboTa ¢ CYIECTBYIOMIEH CUCTEMOM (110
MOJTHOTO BHEJpeHUs: HOBOM). Tak kak (aza MOCTPOEHUs AOCTATOUHO
HETPOJIOJKUTENbHA, IUIAHUPOBAHWE M MMOJITOTOBKA K BHEIPEHHUIO
JOJDKHBl ~ HAaYMHATBCS ~ 3apaHee, Kak IpaBWJIO, Ha  dTame
MPOEKTHPOBAHUS CHCTEMBI.

IlpuBenennas cxema pazpabotku VC He sBnsieTcst abCOIOTHOM.
Bo3MOXHBI pa3NWYHbIE BapHaHTHI, 3aBUCSINNE, HAlpUMEp, OT
HayaJbHbIX YCIOBUH, TAKUX KaK:

* pas3pabaThIBaeTCs COBEPIIEHHO HOBAsl CUCTEMA;

* yxe ObUIO TpOBENEHO OOCiIeqOBaHUE NPEANpUITUS U
CYILLECTBYET MOJIENb €T0 JIeATEIbHOCTH;

* Ha NpeInpUsATHH yKe cylecTByeT HekoTopas MC, koTtopas;
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a) MOXeT OBbITb UCIOJb30BaHA B KAauecTBE HAYaJIbHOTO

IPOTOTHUIIA:

0) nomxHa OBITh UHTETPUPOBAHA C pa3pabaThIBAEMOM.

Orpannuenust merogoiiorun RAD. Kak u mobas meromosorus,
RAD, HecMOTpsi Ha Bce JOCTOMHCTBA, HE MOXET HMPETEHI0OBaTh Ha
yHHMBepcaidbHOCTh. Ee mnpumenenue Haubosee 3(dexTUBHO mpu
BBINTOJIHEHUH CPABHUTEIIBHO HEOOJBIINX CUCTEM, pa3padaThIBaeMbIX
JUI BIOJIHE OIpeAesieHHOro mnpeanpusatus. Merogomorus RAD
HENPUMEHNMA!

1) s cozmanus  tunoBbix MC, KOTOpble HE  SBISIOTCS
3aKOHYEHHBIM TPOTPAMMHBIM TPOJYKTOM, a HPEACTaBISIOT COO0i
COBOKYIHOCTb THINOBBIX 31eMeHTOB MC, u rae Goiblnoe 3HaYCHHE
MMEIOT TaKUE MO0KAa3aTeu NPOEKTa, KaK yIpaBIsieMOCTb U KaueCTBO,
YTO MOKET BOUTHM B MPOTUBOPEUHUE C MPOCTOTOM U CKOPOCTHIO
pa3paboTku. J[Is  TUNOBBIX  MPOEKTOB, KOTOpbIE  OOBIYHO
LEHTPAJIM30BaHHO CONPOBOXKJIAKOTCS U MOTYT OBITh aJallTUPOBAHBI K
pa3NUYHBIM ~ TporpaMMHoO-anmapaTHbiM — mnatgopmam, CYBJ,
KOMMYHHMKAllUOHHBIM CpPEJCTBAM, a TaKXe MHTEIpUpoBaThcsi C
CYLIECTBYIOIIMMHU pa3paboTKamMH, HEOOXOAMM BBICOKHH YpPOBEHB
IUIAHUPOBAHMS U JKECTKas JUCLMIUIMHA NPOEKTUPOBAHMS, CTPOroe
CJIEJOBaHUE 3apaHee pa3padOTaHHBIM IPOTOKOJIAM W HMHTepdeiicam,
YTO CHUXKAET CKOPOCTh pa3paboTKH;

2) TS IOCTPOCHHUSI TPOTPaMM, TPEOYIOIIMX HAMUCAHUS OOJIBIIOTO
0o0beMa YHMKAJIBHOIO KOJa, HAlpUMeEp, CIOXKHBIX pacyeTHBIX
IpOrpaMM, ONEpPALMOHHBIX CHCTEM, HpPOrpaMM  YIpPaBICHUS
CJIO’)KHBIMU MH)KEHEPHO-TEXHUUECKUMHU 00bEKTaMU;

3) s pa3paboOTKH TPWIOKEHUH, B KOTOPBHIX HHTepdeiic
MI0JIb30BATENsl SIBISAETCS BTOPUYHBIM, T.€. OTCYTCTBYET HAIJISAHOE
ornpejiesieHne JIOTUKH pabOThl CHCTEMBI, HallpUMep, AJs CO3/AaHUs
NPUIOKEHUH pealbHOTO BPEMEHH, IpaiiBEpPOB U CIyXkO;

4) nns pa3paboOTKH CHCTEM, OT KOTOPBIX 3aBHCHT 0€30MacHOCTD
JI0JIEH, HaIIpUMEpP, CUCTEM ylpasiieHus TpaHcnoprom wim ADC. Oto
00YCJIOBJICHO TEM, YTO WUTEPATHUBHBIM MOJXOI, SIBISIOIIMICS OTHOM
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u3 ocHOB RAD, mpexamnonaraer, 4Tto MepBble BEPCHH CUCTEMBI HE
OyIyT MOJTHOCTHIO PAOOTOCTIOCOOHEI.

HNrepanuoHHbIH NOAXO01
EcrecTBeHHOE pa3BUTHE KaCKagHOM MW CIHPAJIbHOW MOJEIEn
NpUBEJIO K WX CONMKEHUI0O © TOSBICHHIO COBPEMEHHOTO
WUTEPALIMOHHOIO TMOJAX0Ja, KOTOPBIA MO CYIIECTBY NPEACTABIAECT
€000l parmoHAIBHOE COYEeTaHHE ITUX Mojenel (puc. 1.9).

Incrernent A Increment B Increment C Increment D
Or Inception Or Elaboration Or Constuction Or Transition
Requirernents
N
P
Analysis |
¥ i E——
&
Design ﬁ\
/ i
Irnplernentation B e
—'_d—‘_’_ﬂ_—_’_'_'_’_'_,_,_/
Testing
ol

Puc. 1.9. UtepatuBnas mozens XK1

PaznuynHble BapuaHTBl UTEPALMOHHOTO MOJAXOJa PEaTu30BaHbI B
OOJBIIMHCTBE COBpPEMEHHBIX MeTonoB: Rational Unified Process
(RUP), Microsoft Solutions Framework (MSF), XR u mp.

1. RUP (Rational Unified Process, komnanus Rational Software —
noapazneneane IBM, 2003) — ucmosib3yeT HTEPATHBHYIO MOJEh
pa3paboTKH, BKIIIOYAIONIYI0 4YeThipe (pa3pl (Hauano, MccieloBaHHE,
MOCTPOCHUE, BHEAPEHHUE), PAa30OUTHIX HA WTEpaluH, Kaxkiaas U3
KOTOPBIX  3aBEpLIAETCS  IOJIyUEHUEM  IPOMEKYTOYHOH,  HO
(GYHKIIMOHATBHON BepcHHM KOHeUHOro npoaykra. RUP ommpaercs Ha
WHTETPUPOBAHHBIA KOMIUIEKC WHCTPYMEHTAIBLHBIX cpeAcTB Rational
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Suite, B coctaB KoOTOpOro, kpome camoii texuomoruu RUP kak
IIPOJIYKTa, BXOIAT TAKUE KOMIIOHEHTBI, KaK:

» Rational Rose — cpenacTBo BH3YyaJbHOIO MOJCIUPOBAHMS
(ananu3a ¥ IPOEK-TUPOBaAHUs), UCTIONB3YIoIIee 361Kk UML;
* Rational XDE - cpencTBo aHanm3a W TNPOSKTHPOBAHHSA,

uHTerpupyemoe ¢ miaatpopmamu MS Visual Studio NET u IBM
WebSphere Studio Application Developer u np.;

2. MSF (Microsoft Solution Framework, 1993 — v.1.0, 2002 —
v.1.0, 2005 — v.4.0) cxonna ¢ RUP, Tak e BkIItouaeT 4eThipe (asbl:
aHajau3, TMPOCKTUPOBA-HHUE, pa3pabOTKa, CTAOWMIM3alUs, SBISETCS
UTEPAIllMOHHON ¥  TMpEArnoyiaraeT  UCIHOJb30BaHUE  OOBEKTHO-
opueHTHpOBaHHOro MmozenupoBanus. MSF B cpaBHenun ¢ RUP B
OonplIeli CTeMeHW OpUEHTHpPOBaHA Ha pa3paboTKy Ou3Hec-
MIPUIIOKEHUH.

3. Merononoruss XP (Extreme Programming, DxcTpemaibHOe
porpaMMupoBa-HHe, paspadorana B 1996, onmybiaukoBana B 1999
r.). Pa3paboTka mpencraBnsi-eT coOOW HMTEpaTHUBHBIN Mpolecc, rie
¢da3pl pazOUBarOTCI HAa «IKCTPEMalbHO» Mallble maru. B ocHoBe
METOAOJIOTMH — KOMaHHas paboTa u 3((PeKTUBHAST KOMMYHUKALIUS
MEXy 3aKa34MKOM U UCTIOJTHUTEIIEM.

1.6. ITapagurmel npoekTupoBanust UC

B HacTosimee BpeMst M3BECTHBI JIBE MapaJurMbl POESKTHPOBAHHUS,
UCTIONB3YIONINE JBA PA3IMYHBIX MOJX0/1a K OTMCAHHUIO CUCTEM:

* CTPYKTypHasi (IIPOLIECCHO-OPUEHTHPOBAaHHAsI), OCHOBaHHAs Ha
KacKaJHOU (BoJonaaHoi) Mozaenu xku3HeHHoro mukiaa UC (cMm. puc.
1.7);

* 00BEKTHO-OPHECHTUPOBAHHAS, OCHOBaHHAas Ha HTEPATUBHOU
monenu XK1 UC (cwm. puc. 1.9).

Crpykrypublii ananu3 (Structured Analysis, SA) u cTpyKkTypHOE
npoektu-poBanue  (Structured Design, SD) —  pesynbtar
nosiBuBmerocss B 1970-X  CTPYKTypHOro TpPOTpaMMHUpPOBAHMUS,
pa3BUBAJICA M3 KJIACCHYECKOTO CHCTEMHOI0 aHajiu3a. MeToI0J0rHuu
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CTPYKTYpHOTO aHajlM3a MHCIONB3YIOT KacKaJaHyl (BOIOMAJHYIO)
moznens XKL UC; camble U3BECTHBIE M HCIIOJIb3yEMbIE METOIOJIOTUN
cTpykTypHO aHaim3a — SADDT, SSADM. Metonsl CTpyKTypHOTO
aHanmm3a J0opabaThIBaINCh M HCIOJB3YIOTCSA YKE Ha MPOTSHKCHUH
MHOrMX  JieT. CTpyKTypHOMY aHalmu3y M  CTPYKTYpPHOMY
MPOCKTHPOBAHHUIO TIOCBAMICH pa3/ied 4 TaHHOTO TIOCOOUS.

CpaBHUTENIBHO TO3KE TMOSBUINCH M CTaJd  HEBEPOSATHO
NOMYJSIPHEI ~ OOBEKTHO-OPHEHTHPOBAHHBIE  s3bIKKM.  [lo  mepe
HapacTaHWs WX THOMYIIPHOCTH OblIa pa3paboTaHa METOJOJOTHS
MOMOIIM  MPOTrpaMMHCTy B  pa3paboTKe  MPWIOKEHUH  C
UCTIOJIb30BAaHUEM  OOBEKTHO-OPHEHTUPOBAHHBIX  S3BIKOB.  OTa
METOJIOJIOTHUS CTaja M3BECTHAa Kak OOBEKTHO-OPHUEHTHPOBAHHBIN
aHanu3 M npoektupoBanue (object-oriented analysis and design,
OOAD).

OOAD - »sto momxon k wumkenepuu I[10, monmemupyrommii
CUCTEMY KaK TpYIIy B3aUMOACHCTBYIOIIUX O00BEKTOB. OOBEKTHO-
opucHTUpoBaHHbI  aHamu3  (Object-oriented analysis, OOA)
UCIIONIB3YET METOAbl OOBEKTHOIO MOJCIMPOBAHUS ISl aHajau3a
(GyHKIMOHATBHBIX TPEOOBAHUH K CUCTEME.

Obvexmno-opuenmuposannoe npoexkmuposanue, OOIl (Object-
oriented design, OOD) pa3pabaTpiBaeT aHATUTHYECKUE MOJCIH IS
co3manus  crnenudukanui  peanuszanuu  (Hampumep,  13).
KonuentyansHoit ocHoBoil OOII sBnsercs oOBEKTHas MOEIb,
KOTOpasi CTPOMTCSI C Y4Y4eTOM TMPHUHIMIOB a0CTparupoBaHus,
MHKATCYIISLNH, MOJTyJbHOCTH, uepapxum, TUIH3AIINY,
napasuiein3mMa, yCTOMYUBOCTH.

OCHOBHBIMU TIOHATUSMHU OOBEKTHO-OPHEHTHPOBAHHOTO IOAX0/a
ABIAIOTCS O0BEKT © Kimacc. OOBEKT — TpeacTaBlsieT CcoOou
ONPENEJICHHYI0  CYIIHOCTh,  COOTBETCTBYIONIYIO  3HAYMMOMY
OpeaMeTy WIHM SIBJICHHUIO NPEeIMETHOM 001acTu, XapakTepusyercs
KJaccoM, coctosiHueM (state (data elements)) u moBenenuem. [ist
THX B3auMmojeicTBytonmx (collaborating) mexay coboit 00BEKTOB
MOXXHO  CO3[aTh  pasNU4YHbIE  MOJEIH,  XapaKTepHU3YIOIINe
CTaTUYECKYI0  CTPYKTYpY,  JMHAaMHUYEeCKOE  IMOBEACHHE WU
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pa3BepThiBaHue B aeiictBum (run time deployment). Kmacc — »to
MHOXECTBO OOBEKTOB, CBSI3aHHBIX OOIIHOCTBIO CTPYKTYpHl U
MOBE/ICHHUS.

Crnenyroniyto TpyHIly BaKHBIX MOHATHH OOBEKTHOTO TMOIXO0Ja
COCTaBJIAIOT NOIMMOP(U3M (CIIOCOOHOCTH KJlacca MPHUHAIJIEKATh
Ooslee 4eM OIHOMY THWITY) W HacjeJOBaHHE (IIOCTPOCHHE HOBBIX
KJIACCOB HAa OCHOBE CYILIECTBYIOIIMX C BO3MOKHOCTBIO J100aBICHMS
WIM [IepeoIipeieJICHHs TaHHBIX U METO/IOB).

Ha ceropnsmnuii 1eHp cymiecTByeT 0ojiee TpUIALATH OOBEKTHO-
OpUEHTUPOBAHHBIX METO/IOB MpoeKkTHUpoBaHus (Hampumep, IDEF4 —
Object-Oriented Design — wmeromonoruss OOII, mo3BossIOIIas
0TOOpakaTh CTPYKTYPY OOBEKTOB W MPUHIIUIIBI UX B3aHUMOICHCTBHS)
C MHOXECTBOM DAa3JIMYHBIX HOTAIM TNPEACTaBICHUS OOBEKTHBIX
MOJIEIIEN.

JlBa caMbIX MOMYJSPHBIX CTaHJAPTHBIX S3bIKA OOBEKTHO-
opueHtupoBanHoro mojaenupoanus — UML (The Unified Modeling
Language) u SysML.

Vuuguyuposannvui  szvixk - mooenuposanuss  UML  (Unified
Modeling Language) — OTKpBITBI CTaHIApPT, HCIOJIB3YIOLIHN
rpaduueckue 0003HAYEHHs IJIs CO3/aHus aOCTPAaKTHON Mojenu
cuctembl (UML-monenu); Obl1  co3maH IS ONPEJCIICHUS,
BU3YaIM3allH, MPOSKTUPOBAHUS U IOKYMEHTHPOBAHHSI B OCHOBHOM
NPOTPAMMHBIX MPUJIOKEHUH. MeTOIbl ONHMCAaHUS PE3YNIbTaTOB
aHanM3a M TPOEKTUPOBAHUS CEMAaHTHYECKH OIM3KHM K MeToJaM
NPOTPaMMHPOBAHUS Ha COBPEMEHHBIX O0BEKTHO-OPHUEHTHPOBAHHBIX
a3pikax. Ha ocHoBanmm UML-Mozenu BO3MOXKHaA TeHepanus
nporpaMMHoro koja. C nomomuisto UML MoHO Takke pazpaboTaTh
JIeTaJbHBIN TJIaH CO3/aBaeMOM CHCTEMBI, COJIEp KAILIUi CHCTEMHBbIE
¢byHKIMM ¥ OW3HEC MpolecChl, cXeMbl 0a3 JaHHBIX, IPOrpPaMMHBIE
KOMIIOHEHTbl MHOTOKpaTHOro ucnoib3oBaHus. UML mo3Bosser
PaccMOTpETh CUCTEMY CO BCEX TOYEK 3PEHUS, UMEIOIIUX OTHOUICHHE
K ee pa3paboTKe U MOCJIEAYIOIEMY Pa3BepThIBAHUIO.

UML obecneunBaer noaaepKKy BCEX ITANOB KU3HEHHOIO UK
WC u npenocrapisieT Ui 3TUX LeJel cienyrolme Habop JuarpaMum:
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CTPYKTypHBbIe auarpammbl (Structure Diagrams); nuarpamMmbl
noBeneHus (Behavior Diagrams); numarpamMmbl B3anMOJCHCTBHS
(Interaction Diagrams).

UML ¢dokycupyercss HE TpeX apXHTEKTYPHBIX BHUJICHHSIX
CUCTEMBI:

* pyHKIIMOHATEHOM (OTIMCHIBAE€T BHEIIHEE MOBEICHUE CHCTEMBI C
TOYKH 3PEHUS MOJIb30BATEINS C TIOMOLIBIO USE Case JuarpaMm);

e cTaTUYeCKOM (B TepMHUHaX aTpuOyTOB, METO/OB, CBS3EH,
KJaccoB, coobmenuii ¢ momonipro CRC cards, class diagrams, object
diagrams);

» tuHamMu4yeckoM (sequence diagrams, collaboration diagrams,
statecharts) u wMeeT mpaKTHYeCKOE 3HAYCHHE B OIMHMCAHUH
CEPBUCHOOPUEHTUPOBAHHBIX apXUTEKTYp (SOAS).

®opmanpHas cnenudukanus nocueaHein Bepcun UML 2.0
onybnukoBaHa B aBrycre 2005 roga. CeMaHTHKA sI3bIKa YTOUHSIIACH
u OblIa pacmmpeHa Juisi noaaepkku metomonorun Model Driven
Development, MDD. Ilocnennsist Bepcust UML 2.4.1 omybnukoBana
B asrycre 2011 roma. UML 2.4.1 npuHaAT B KayecTBe
mexayHapoaroro ctagaapta ISO/IEC 19505-1, 19505-2.

IIpobnemamuxa e6vibopa. IlosiBneHWe HOBBIX W Bce Ooljee
CJIO)KHBIX OOBEKTHO-OPUEHTUPOBAHHBIX S3BIKOB JIOJDKHO OBLIO, Kak
MPENICTABISIOCh, YBEJIUYUTh MOTPEOHOCTh B HCIOJIb30BAHHUU
00BEKTHOTO TO/IX0/1a JIsl pa3paboTku OuszHec mpuinoxeHuid. Ho tak
JM 3TO Ha caMoM Jefle, JaeT JHU TMOMyIsSIpHOCTh OOBEKTHO-
OpPUEHTHPOBAHHOTO IMPOTPAMMHPOBAHUS TapaHTHIO MPEUMYIIECTBA
HOBOIO  OOBEKTHOTO TOJAXOAa K MPOCKTHPOBAHHUIO  Tepen
TPaJULIMOHHON CTPYKTYPHOW METOJIOJIOTHEN, OCTAETCS BOIPOCOM.
Hukxe mepedncneHsl MpenMyIIecTBa U HEJOCTATKH CTPYKTYPHOU H
00BEKTHO-OPUEHTHPOBAHHBIX METOIOJIOTHIA.

OCHOBHBIE PEUMYILECTBA CTPYKTYPHBIX METOOJIOTHIA:

* OCHOBaHbI Ha KJIAaCCUYECKOM CHCTEMHOM aHaJu3€ U MPOIECCHO-
OpUEHTUPOBAHBI, MOAXOASAT JUIsl OMHCAaHUs JIOOBIX (HE TOJBKO
WHQOPMAIIMOHHBIX)  CHCTEM, HWJICalbHBl I WCCIIETOBAHHUS
IpeIMEeTHOM 001aCTH, pEMHXHUHUPHUHTA OU3HEC MPOLIECCOB;
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* IOHATHOE M OTHOCUTENIFHO MPOCTOE BU3YyaJbHOE MPECTABICHHE
CUCTEMBI, JIETKO IIOHMMaeMO€ KakK I[I0JIb30BaTEIsIMU, TakK |
pa3paboTYUKaMU;

* aKIIEHT Ha KOMaHIHOU paboTe;

* YEeTKO OIpeJeJeHHbIe ATallbl, 4YTO OO0JeryaeTr YIpaBieHHE
IIPOEKTOM M MO3BOJISIET pa3padaThiBaTh CUCTEMBI JTYUIIIEr0 KauecTBa;

* TOMYCKAIOT UCIIOJIb30BAHNE CPEACTB MPOBEPKU TPEOOBAHMIA;

*SSAD u IDEFO0 - kiaccuyeckue, IIMPOKO W3BECTHBIE
METOAOJOruK B obsactu npoektupoBanus MC, cymecTByronie Ha
IPOTSKEHUH JUIUTETILHOTO BPEMEHU U IOCTATOUHO «3PEIbIEY;

Henocratku CTpyKTYpHBIX METOAOJIOTHMA:

* [IOCKOJIbKY IPOLIECCHO-OPUEHTUPOBAHbI, TO COOTBETCTBEHHO,
UTHOPUPYIOT HE(PYHKLIMOHAJbHbIE TpeOOBAaHUA: HE HJCAbHbIC
peLIeHNsl IPU UCII0JIb30BaHUHU OOBEKTHO-OPHUEHTUPOBAHHBIX S3bIKOB
IPOrpaMMUPOBAHMS,  T.K.  M3HAYaJbHO  CO3JABAINUCH  JJIA
CTPYKTYPHBIX SI3bIKOB;

* nockonbky SSAD u SSADM HeutepaTwBHBI, TO HU3MEHEHHE
TpeOOBaHMI MOXKET NPUBECTH K IEpe3alycKy BCEro Ipolecca
pa3paboTKu;

* BOBMOXKHBl ~ TPYAHOCTH  IPU  OINPEAEJICHUU  IIIyOUHbI
JEKOMIIO3UIMM — MOMEHTa, KOIla HYXHO OCTAaHOBUTHCS U
NEePEeXOAUTh K PeaTn3aluu MOJEIH;

IIpenmyiecTBa 0O bEKTHO-OPUEHTUPOBAHHBIX METOI0JIOT Ml

* YIPOLIEHHE U YCKOpPEHHE MPOrpaMMHOI pealn3alud CUCTEMbI
10 CPAaBHEHUIO CO CTPYKTYPHBIMH METO/I0JIOTHSIMU;

* IOBTOPHOE HMCIIOJIb30BAaHUE KOJIa B JIPYTUX MPOEKTax, Oiaronaps
HE3aBUCUMOCTH OOBEKTOB M HWHKAINCYISIHMH, YTO COKpalaeTr
CTOMMOCTh TPOEKTUPOBAHMs, NPOrPAMMUPOBAHUS U TPOBEPKHU;
MOBTOPHOE  MCMOJb30BaHME  KOJA  MOXET  CIIOCOOCTBOBATH
yIAYUIIEHUIO KayecTBa nocieayromux npoekToB («Eciu 90% HoBOrO
MPUIIOKEHUST COJEPKUT MPOBEPEHHBIE KOMIIOHEHTHI, TO ToJIbKO 10%
KO/1a 0JKHA OBITh poBepeHa ¢ Hyns» (Vivek Shah);

84



IIpoekmuposaHue UHPHOPMAYUOHHBIX cCUCMeEM

* OTCYTCTBHE pa3JelieHus MexIy (azaMu aHanu3a U pa3pabOTKU
o0ecrieunBaeT B3aUMOJICHCTBUE C MOJIB30BATEISIMH JI0 CAMOTO KOHIIA
IPOEKTA;

* AHAIUTUKKA H TPOTPAMMHCTBI HE CBS3aHBI OTPaHHYCHHUSIMU
BHE/IPEHHUS CHUCTEMBI, MO3TOMY MOTYT (POpPMyIUpOBaTh IMPOEKTHI,
KOTOpbIe OyIyT COOTBETCTBOBAThH Pa3IMUHBIM CpEaM HCTIOITHEHUS;

* IPOrpaMMHOE 00€CleYeHUue YCTOMYMBO K HW3MEHEHHSM, YTO
oOecrieunBaeTr 0Oojiee BBICOKHI ypOBEHb YBEPEHHOCTH B €ro
KOPPEKTHOCTH, CIIOCOOCTBYSI CHMIKEHUIO DPUCKOB IPH pa3paboTKe
CJIO)KHBIX CHCTEM;

*T€ NPEUMYIIECTBA, KOTOpPBIE  MPEJICTABISET  OOBEKTHO-
OPHEHTHPOBAaHHOE  NPOTPaMMHPOBAaHME [0  CPAaBHEHHIO  CO
CTPYKTYpHBIM: TpH  pa3paboTke OOBEKTOB CO  CIIOKHBIM
B3aUMOJICHCTBHEM, aHAIUTHK TyMaeT Ha MHOM YPOBHE JETaJIN3allHH,
9YeM 3TO BO3MOKHO B CTPYKTYPHOM KOJ€, T.€. 00 aTpulyTax 00bheKTa;
CTaHAAPTU3AIMA OOBEKTOB YBEIMYMBAET CTENCHb ITOHUMAaHHUSA
IPOCKTA.

Henocratkn 00beKTHO-OPUEHTHPOBAHHBIX METO/IOJIOT HIA:

* U3HAYaJbHAsl MOJENb CIMIIKOM YOPOINEHA Ui TOrO, YTOOBI
OBITB aJIEKBaTHOI;

* ype3MmepHas (HOKYCUpOBKa Ha KOJE;

* HE TaK MHOTO BHUMAaHHUS yJeNseTcs KOMaHIHOH padoTe, Kak B
CTPYKTYPHBIX METOJIOJIOTHUSX;

* OTIpENICNICHHE BCEX HEOOXOAMMBIX JJISI CHUCTEMBI KIACCOB M
00BEKTOB — ATO HE TaKasi, Ha CAMOM JIeJIe, IPOCTast 3a/1a4a;

* [IONBITKA  COYETaHMS OOBEKTHOIO MNPOTPaMMHPOBAHHSA  C
AQHAIM30M  PA3JIMYHBIX  (QYHKIUA  CHUCTEMBI,  OJHAKO, JTH
(GyHKIMOHATbHBIE METO/IbI COBEPILIEHHO He co0TBeTCTBYIOT OOAD;

* IPEYBEIIMYCHNE 3HAYMMOCTH W YHHUBEPCATBHOCTH OOBEKTHOU
METOAOJIOIMH, KOrja, (GaKTHUECKH, APYroi MoaX0 ] MOT Obl MOOMTH
JqydIe JUis aHalu3a W Pa3pabOTKH CHUCTEMBI B 3aBUCHUMOCTH OT
KOHKPETHBIX 00CTOSATEIbCTB;

* TpeOyeT HOBBIA BHUJ YIPABICHUS TPOCKTAMH, KOTOPBINA
BKJIIOYAET Pa3JIMUHbIe TUIBI aHAIN3a, OTIMYHbIE OT TPAJAULIUOHHOTO
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(GYHKIIMOHATBHOTO TOAX0Ja JekoMmo3uiuu. CreaoBareiabHO, IS
KOMaHJ pa3pabOTUNKOB MPOEKTAa, KOTOPbIE UMEIOT JOJTYI0 UCTOPUIO
ucnonb3zoBanua Meroponoruii SSAD u SSADM, mnepexon K
meroponmorun  OOAD  sBisiercs  4pe3BBIYAIHO CIIOKHBIM,
JUIATENIbHBIM U TpynoeMkuM (Hantos, 2005);

* Ipyrodl HEJAOCTAaTOK — 3TO caMa KOHIEMNIHs I[OBTOPHOTO
UCIIOJIb30BaHUs, KOTOPas 3asBISIETCA KaK KPYIMHOE MPEUMYIIECTBO U
npuunHa g nepexona Ha OOAD. Onnako, 6€3 SBHOW TpoLETyphI
MOBTOPHOT'O HCIOJB30BAHUS MHOTHE M3 CHCTEM, pa3pabOTaHHBIX C
MOMOUIbIO JIaHHOM METOAOJOTMH, HE BEeAyT K YCIEUIHOMY
NOBTOPHOMY HCHOJB30BaHMIO B Oompmmx wmacmrabax (Hantos,
2005);

* pynkuuonansHoe onucanue cucrembl B UML ocHoBaHO Ha
CLEHApUSIX UCIIOJIb30BaHUS, KOTOpbIE MOAXOJAT IS
JOKYMEHTUPOBaHHS TpeOOoBaHuUH, HE OCHOBAHHBIX Ha
B3aUMOJICHICTBUM C CHCTEeMOM (TaKMX KakK aJroOpuT™M I
MaTeMaTH4ecKue TpeOOBaHUs ) WM He(DYHKIIMOHAIBHBIX TpeOOBaHUN
(Takue kak TuiaTGopma, TMPOU3BOAUTEIBHOCTh, CHUHXPOHM3AIIMS,
0€30MacHOCTh); CJIEJJOBaHHE I1A0JIOHAM HE TapaHTHPYeT KauyecTBa
CIIEHapUEB, KauyeCTBO 3aBHUCUT TOJBKO OT HABBIKOB CO3/aTeis
CLEHapUS;

* OOBEKTHBI MOJIXO0J K MOJAEIHMPOBAHUIO JAHHBIX MPU TOM, YTO
6onpmmHcTBO MC MCHONB3yrOT pensiuuoHHbIE MoJenu. B KoHue
koH10B, IC yamie pa3pabaThiBatoTcs 4yepe3 KOMOMHAIIMIO 00BEKTHO-
OPUEHTHUPOBAHHBIX S3BIKOB MPOTPAMMHUPOBAHUS U PEISLIMOHHBIX 0a3
JAHHBIX, a HE TIOJTHOCTHI0 OOBbEKTHBIE 0a3bl TaHHBIX U S3bIKU.

B omnoii u3 omybOnumkoBanHbXx B 2001 romy pabot (Sircar,
Nerur, and Mahapatra) ObUIO cl€TaHO HHTEPECHOE 3aMeyaHHe:
«uenaauii onpoc UT MeHemkepoB mokaszan, uto 39% opraHuzamuii
npunsiin OO TexHonoruu B Tod miu uHOU (opme. Tem He MeHee,
OO MeTom070THH TTPOSKTUPOBAHMS UCTIONB3YIOTCS TOJIBKO B 5% UT
HPOEKTOB»

3akiouenue. [Ipu pa3paboTke KOHKPETHOTO MPHUIIOKEHUS
nepBasi 3ajlaya — PeLIMTh, Kakas METOAOJIOTHsl Hanbosee MOAXOIUT
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IUTsL 9TOM pa3paboTku. MHOTIA, BO3MOXKHO, TPUIETCS aIanTHPOBATh
paznmuunbie MeTononord. CyliecTByeT MHEHHE, YTO Ui peIIeHUs
MPOCTHIX 33Jay JIy4dlle MOAXOAST CTPYKTYpHbIE METOJBI, B TO BpeMSs
KaKk OOBEKTHO-OPHCHTUPOBAHHBIC METOJBI yMeECTHee Ui Ooiee
BBICOKHX YpOBHEH aOcTpakmuu. B cuTyanusx, re BEpOSTHOCTH
W3MEHEHUS [TaHHBIX BBHIIIE, YeM HW3MEHEHUE (PYHKIIMOHAIBHOCTH,
00BEKTHBIE METO/IBI TAKXKE OyayT O0oJee MOAXOASIINMHU.

KoHTposibHbIE BONIPOCHI

[lepeuncnure OCHOBHBIE XapaKTEPUCTHUKU CUCTEMBI?
[lepeuncnnre OCHOBHbIE YaCTU CHCTEMBI?

OxapakTepu3yiTe OCHOBHbBIC TUIIBI CUCTEM?

Kakue cucteMbl Ha3bIBalOTCS aJalTUBHBIMU?

Kakue cucreMsl SBISAIOTCS OOIBIIMMU U CIIOKHBIMU?

. Jlaiite onpeneneHue CUCTEMHOIO aHAJIM3a U CUCTEMHOT'O
noaxoxna?

7. I'ie npuMeHsieTCsl CUCTEMHBIN aHan3?

8. Kakum o6pa3zom coueTaroTcs MpoLelypbl CHHTE3a U aHalIMu3a MpH
UCCIICIOBAHMS CJIOKHBIX CHCTEM ?

9. Kakumu xapakTepucTUKaMu 00J1a1aeT JIr00ast OpraHu3anus ¢
TOYKH 3PEHUSI CHCTEMHOT'0 TIOAX0/1a K YIPaBICHHIO?

10. Kakue cymiecTByIOT BUbI YIIPABICHUS?

11. CpaBHuTE IPOLECCHYIO U (YHKIIMOHAIBHYIO CTPYKTYPBI
yrpaBiieHus ?

12. Yro Takoe mporiecc U MPOLECCHbIN Moaxoa?

13. [atite ocHoBHbIe noHsATUs UT u UC?

14. Tlepeuncnure ¢pynkuun UC?

15. Yro Takoe Tunosoi npoexkt UC?

16. Ilepeuncnure ocHoBHBIE (hazbl XKL MC?

17. Kakue cymectBytot moaenu XKL UC?

18. MlaiiTe onpeneneHne METOAOIOTHH OBICTPON pa3paboTKH
npuioxenuit RAD?

19. Kakwue napaaurmMsl TPOSKTUPOBAHUS MPUMEHSIOT K OIMCAHHIO
cucrtem?

ok wnE
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2. HOPMATUBHO-METOANYECKAS NOJJAEPKKA
K UC
2.1. HopmaTtuBHo-MeTOoan4eckoe odecnedenne (HMO) KL UC

Metononorun  co3manuss MC  onuchBaloT — HOAAEPKKY
onpeneneHHol Mozenu xuzHeHHoro 1ukna (OKL) UC u peanusyercs
yepe3 CTaHAapThl UM METOAMKH, a TaKXKe MOIJIEP)KUBAOLIUE HX
TEXHOJIOTUM U UHCTpyMeHTabHble cpenctBa (CASE-cpencrsa).

Komiuiekc  JJOKyMEHTOB, perjlaMEHTUPYIOIIUX JeATEIbHOCTh
pa3paboTYNKOB Ha3bIBAIOT HOPMAaTHUBHO-METOIUYECKUM
obecneuennem (HMO). Bxonsmue B coctaB HMO nokyMeHTHI — 3TO
CTaHJAPThl, PYKOBOZSAIIME JOKYMEHTHI, METOJMKH, IIOJOKEHUS,
MHCTPYKIUH, IIA0JIOHBI U T.I1., KOTOPHIE PETIAMEHTUPYIOT:

* IOPAZIOK pa3paboTKu, BHEApEHUs U conpoBoxaeHus 110;

* 001mKe TpeOOBaHMS K COCTaBY, CBA3SIM MEXKIY KOMIIOHEHTaMH U
kauectBy [10;

* BUJBl, COCTaB M COJEpXKAHUE IMPOEKTHOM M INPOrpaMMHOU
JIOKyMEHTAL1H.

B CCCP B 1970-e romet mpomecc co3ganus [1O
pernamentupoBasica crangapramu  ECIIJL (Epunoit  Cuctemsl
[Tporpammuoit Jlokymentauuu — cepusi [OCT 19.XXX), xoropsie
OBUIM OPHEHTUPOBAHBI HA KJIACC OTHOCUTEIBHO MPOCTHIX MPO-TPamMM
HEOOJIBIIOro 00bEMa, CO3/1aBAEMBIX OTAEIBHBIMU IPOTrPAMMHUCTAMU
B IIEPUOJ JIOCKYTHOH aBTOMATHU3ALIUN.

Crangaptet ECIIJ] mnpakThuecKu JUIIEHBI COAEpKaTEIbHON
COCTaBIIAIONIEH M cojepxar ¢opmalbHble TpeOOBaHMSA K COCTaBy,
COJEPXKaHUI0O M  OQOPMIIEHHIO  JOKYMEHTOB,  OIMCHIBAIOIIUX
IpOrpaMMy Ha pa3HbIX CTAAUSAX €€ YKU3HEHHOIO LMKJIA, a TaKxkKe
HOPSAKY XpaHEHHUs U OOHOBJIEHUS JOKYMEHTalUUMU. MHOTue aBTOPbI
CUMTAIOT 3TU CTaHJIAPThl MOPAJIbHO YCTAPEBIIUMU (KOHLETITYAJIbHO U
no opme), TeM He MEHee, MU IPOJIOJIKAIOT AKTUBHO MOJIb30BATHCS
npu 0(hOpPMIICHUN TPOSKTHOM JOKYMEHTAIIUH.
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ANbTepHAaTUBHOM COBpPEMEHHOW HopmaTuBHOM 6azoii HMO
ABISIIOTCA ~ CICAYIOIIME  MEXAYHApOJHBIE W OTECYECTBEHHBIE
CTaHJApPTHI (CTPYNIUPOBAHBI IO CTATYCY):

1) odunmansueie (public) cranmaptsr:

* MEXKIYHapOIHBIC!

v ISO/IES (ISO - International  Organization  of
Standardization, mexayHapoHas OpraHU3aLus 10 CTaHJAPTU3ALUH;
v. IEC - |International  Electrotechnical ~Commission,

MEXyHAPOIHAS KOMHUCCHUS TI0 SJIEKTPOTEXHHKE);

v" ANSI (American National Standards Institute), cranmapret
MEXIYHAPOJAHBIX KOHCOPLUUYMOB M KOMHUTETOB IO CTAHAAPTU3ALIMHI
(manpumep, koucoprmyma OMG);

* crangaptel Poccuiickoit ®enepanuu (I'OCT):

v' TOCT 34.601-90 «Mudopmanuonnas texuonaorus. Kommiekc

v\ CTaHmaproB Ha aBTOMATHU3HPOBAHHBIC CUCTEMBI.

v ABroMaTtM3upoBaHHbIE cucTeMbL. CTauu CO3IaHuA»;

v' TOCT 34.602-89 «Mupopmarnuonnas Texuoaorus. Kommiekc

v\ CTaHJapTOB Ha ABTOMATH3WPOBAHHbIE CHCTEMBI. TEXHUYECKOE
3a/laHie Ha CO3/IaHNE aBTOMATU3UPOBAHHOM CUCTEMBD»;

v' TOCT 34.603-92 «MupopManuoHHas TEXHOJOTUS. Bubl
UCIIBITAaHUI aBTOMATU3UPOBAHHBIX CUCTEM).

* OTpacleBble CTaHAAPTHI,

* B€JIOMCTBEHHBIE CTaH/IAPTHI.

2) Crangaptel  «ae-pakro» — o(HIHAIEHO HHUKEM  HE
YTBEP)KACHHbIE, HO (AKTUYECKU JAeMcTByIOUIMEe (Hampumep,
CTaHAapTOoM  «ae-(hakTo»  J0dAroe  Bpems  ObUIM  SI3BIKU
B3aUMOJICHCTBUSL C pENSIUOHHBIMH Oa3zamMu JaHHbIX SQL u s3bIK
nporpammupoBanus C), QUPMEHHbIE CTaHAApPTHl (HAIpUMep,
Microsoft ODBC).

Jpyrue crocoOb! KaccupUKaluy CTaHIAPTOB:

1Mo 00beKTYy CTAHAAPTU3ALNH:

*  CTaHAApTHI HA POAYKTHI U YCIYTH;

* CTaHAAPTHI HA MPOIECCHl U TEXHOJIOTHH;
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* CTaHAApThl Ha (OPMBI KOJUIEKTUBHOM JI€ATENBHOCTH, WIN
yIpaBJIeHUYECKUE CTaHIapPThI;

0 NpeAMeTy CTAaHJapPTU3ALMN:

1) ¢yHKIMOHATBHBIC CTAHAAPTHIL:

* CTAH/APTHI HA A3bIKHM IPOrPaMMHPOBAHUS;

* CTaHJAPThI HA UHTEPPENCHI U MPOTOKOJIBI U Ap.;

2) craHgapThl Ha opranu3ammto XK1 VC.

OTaenbHO BBIACIAIOT KOPHOPATUBHBIE CTAHIAPTHI.

KopnopatuBHble cTanaaprbl. PeanpHoe npumeHeHue r000ii
TEXHOJOTUHM MPOEKTUPOBaHUs, pa3paboTku U cornpoBoxaeHus MC B
KOHKPETHON OpraHM3alliil ¥ KOHKPETHOM IPOEKTE HEBO3MOXKHO 0e3
BBIPAOOTKH psAla CTaHIApTOB (TPaBWII, COTJIAIICHUMN), KOTOPHIE
JOJDKHBI ~ COOJIIONAThCSl  BCEMH  y4YacTHUKaMH  mpoekrta. Jlis
OOJIBIIMHCTBA CIIOKHBIX IIPOEKTOB HPUXOJUTCS CO34aBaTh CBOU
KOMIUIEKTBl ~ HOPMAaTHUBHBIX W METOAMYECKUX  JOKYMEHTOB,
pPErIaMEeHTUPYIOLIMX MPOLECChl, J3Tambl, padOThl U JOKYMEHTHI
KOHKPETHBIX ~ MPOTPaMMHBIX ~ HPOAYKTOB. Takwe  CTaHIapThI
Ha3bIBAIOTCSl KOPIOPATUBHBIMU M MPEACTABIAIOT COOOH coriameHue
00 eIMHBIX IpaBWJIaX OPraHU3alMM TEXHOJOTUU WIM YIPABIICHUS B
opranuzanuu. K Takum craniapraMm OTHOCATCS:

* CTaHJAPThI IPOEKTUPOBAHUS;

* cTaHAapThl 0(OPMIICHUS IPOEKTHON TOKYMEHTAIUH;

* CTaHJapThI M10JIb30BATEIBCKOTI0 UHTEp(Elica.

CranaapTt NpoeKTHPOBaHMS J10JDKEH YCTaHABIINBATh:

* HabOp HEOOXOJIUMBIX MOJEeH (IuarpamMMm) Ha KaXKIOM cTaauu
POEKTUPOBAHUS U CTENEHb UX JeTaIu3alluy;

* paBmiIa (PUKCAIMH NMPOSKTHBIX PEIICHUI Ha JuarpaMMax, B TOM
qucse: MpaBujia UMEHOBAHUS OOBEKTOB (BKJIOYas COIJIAIIEHHUs IO
TEPMHUHOJIOTHH), Ha0Op aTprOyTOB ISl BCeX 0OBEKTOB U MpaBUiia UX
3aMoJIHEHUs] Ha KaKAOM CTaauM, MpaBuia OoGOpMIICHHUS AHarpamwm,
BKJItOUasi TpeboBaHus K GopMe U pazMepaM 0ObEKTOB, U T. 11.;

* TpeOOBaHUs K KOH(Urypaluu paboyux MecCT pa3pabOTUMKOB,
BKJIFOYAsi HACTPOMKHU OMEpaMOHHON cuctembl, HacTpoiiku CASE-
CPEeICTB, OOIIME HACTPOMKHU MPOEKTa U T. [1.;
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* MEXaHU3M OOeCIeYeHUs] COBMECTHON paboOThl Haja MPOEKTOM, B
TOM YHCJIC: TPaBHJa WHTETPAIUU TOJCUCTEM NIPOEKTa, MpaBHIIa
MOJJEPKaHUsl TPOEKTa B OJMHAKOBOM [IJIsi BCEX pa3paOOTUYHKOB
cocTossHUM  (periiaMeHT OoOMeHa TPOeKTHOW  HMH(pOpMaIHe,
MeXaHu3M (UKcalUu OO0MMX OOBEKTOB W T.J.), PaBUia TMPOBEPKHU
MIPOEKTHBIX PEIICHUI Ha HEMTPOTUBOPESUNUBOCTD U T.I.

Cranaapt odopmjieHUs] MPOEKTHOH JOKYMEHTAIMH JIOJDKEH
YCTaHABIIUBATE:

* KOMILUIEKTHOCTb, COCTaB U CTPYKTYPY JOKYMEHTAIIUU Ha KaXKIOU
CTa/INH TPOCKTHPOBAHWSI;

* TpeOoBaHuss K ee o¢opMIeHHIO (BKIIOYas TpeOOBaHUA K
COJICPKaHUIO Pa3/IeNIoB, MOIPa3/IeoB, ITYHKTOB, TAOIHI] U T.11.),

* MpaBWJa  TMOATOTOBKH, PACCMOTPEHHS, COIJIACOBAHUS U
YTBEPKACHUS TOKYMEHTALUU C YKa3aHUEM IpeIeIbHBIX CPOKOB JUJIs
Ka)XJ0M CTaJIuu;

* TpeOOBaHUS K HAaCTpOWKE M3aTEIbCKOMN CHUCTEMBI,
UCTIOJIB3yeMOH B KadyeCcTBE BCTPOEHHOT'O CPEIACTBA MOJATOTOBKH
JIOKyMEHTaIlUU;

* TpeboBanuss kK Hactpoiike CASE-cpenctB nans obecrneueHus
MOJTOTOBKU JIOKYMEHTAllMd B COOTBETCTBHHM C YCTAHOBJIEHHBIMH
TpeOOBaHUSIMU.

Crangaprt untepdeiica mojb30BaTeJisl J0JDKEH YCTAHABINBATD:

* mpaBuiIa 0GOPMIICHHS SKpaHOB (MIPUDTHI U IIBETOBAS MAJTUTPA),
COCTaB U PACTIOIOXKEHHE OKOH M 3JIEMEHTOB YIIPABIICHUS;

* MpaBUJIa UCIIOJIB30BAHUS KIIABUATYPHI U MBIIIIH;

* mpaBuiia 0(hOPMIICHUS TEKCTOB ITOMOIIH;

* IEpEYCHb CTAaHAAPTHBIX COOOIICHHUIA,

* mpaBuJIa 00pabOTKH PeaKluy MOIb30BATENS.

3a OCHOBY KOPIIOPATHBHBIX CTAHJAPTOB MOTYT NPUHUMATHCS
OTpaciieBble, HAIMOHAJbHBIE WIM MEXKAYHAPOIHBIE CTaHAAPTHI.
Cro/1a MOTYT OTHOCSITCSI Pa3JIMYHOTO POJIa METOINIECKHE MaTepHAIIbI
Benyumx  ¢upm-paspaborunkoB 10,  upmM-KOHCYITHTAHTOB,
HAyYHBIX [ICHTPOB, KOHCOPIIMYMOB IO CTaHIaPTH3AITHH.
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2.2. Cranpaprsel Ha npoueccsl KL UC

ISO/IEC 12207 (mo ompeaeneHuto) — 0a30BbI CTaHAApT Ha
npoueccel KL WMC, opueHTHpOoBaHHBIH Ha pa3IUYHBIE THIIbI
npoektoB MC. B cranmapre He MpenycMOTPEHO KaKUX-THOO 3TaroB
KII UC, a ompenenen nuimb psa mnporieccoB. CTaHAApT MO3BOJISET
peanuzoBath 100yt0 Moaens XK.

I'OCT 34.601-90 — pacnpoctpansiercs Ha AUC u ycraHaBIuBaeT
CTaJMM M OSTallbl MX CO3JAHUSA, COACPKUT OMHCAHHE COACPKAHUSI
pabor Ha KaxagoMm odtane. CraHgapT OpUEHTHpPOBaH  Ha
HCIO0Ib30BaHue Kackaguor moaenu XKL,

ISO/IEC 12207:1995-08-01 u comyTcTBYOLIHE CTAHAAPTHI

[lepBas pemakuusa ISO 12207 Opuia momarorosieHa B 1995 r.
o0beaquHEHHBIM  TexumdyeckuMmM — komureroM  ISO/IEC  JTC1
«MudopmarimoHHbIe TEXHOJIOTHH, MOJKOMUTET SC7,
MIPOCKTUPOBAHUE MPOrPAMMHOTO 00ECIICUCHUS».

Mexnynapoansiii crannapt ISO/IEC 12207 sBiseTcsi OCHOBHBIM
HOPMAaTUBHBIM JOKyMeHTOM, peraameHtupytomum JKI[ [10. On
onpezenser ctpykrypy KL, comepxkairyio mpouecchl, IeHCTBUS U
3a/1a4d, KOTOPBIE JOJKHBI OBITH BBIIOJTHEHBI BO BpeMst co3aanus [10.
Ero permameHTBHl siBAstoTCS OOmMMH U JIOOBIX Mogeneit K1,
METOJIOJIOTHIA U TeXHOIOorHi pazpadoTku [10. CriocoObI BEIOTHEHUS
NENCTBUI 3a/a4, BKIIOYEHHBIX B MEPEUMCICHHBIE MPOILIECCHl, MOTYT
OBITH JIFOOBIMU.

B cootBercTBUM ¢ 0a30BbIM MEXKIYHAPOAHBIM CTaHIIAPTOM
ISO/IEC 12207 Bce mporeccst XKL T1O nensarcst Ha Tpu TpyIIIHL.

. OcHOBHBIE NMPOLIECCHI:

1) mporiecc pUOOpPETEHHS — ONpEACsIeT ASHCTBUS IPEATIPHUSTHSI-

HOKyHaTeJs;
2) mporecc TMOCTaBKH — OMNpPENeseT JIEHCTBUS MpPEANPHSTHUSI-
MOCTaBIIUKA;
3) mporiecc pa3pabOTKK — OMpeaessieT JACUCTBHS IMPEIPUITHS-
pa3paboTurKa;
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4) mporiece  (QDYHKIIMOHHUPOBAHHS —  ONpPEACIseT  JICUCTBHS
NpeNpPUSATHI-0TIEpaTopa, KOTOpOEe 00ecreunBaeT OOCITyKHBAHNE
cuctembl B 1nenom (a He Tombko [IO) B mpomecce ee
(G YHKIIMOHUPOBAHUS B MHTEPECAX TOIH30BATEIIS;

5) mpoiiecc CONMPOBOXIACHUS — OMpEAesieT NSHCTBUS MepcoHala,
00eCTIeUnBAIONIET0 CONMPOBOXKICHUE MPOrPAMMHOTO IMPOAYKTA, T.C.
yrnpaBieHrue MOIU(MDUKAIMUIMHE, MOAAEPKKY TEKYIIETO COCTOSHHUS U
¢dbyHKMOHaNbHOU mpurogHoctu. Croa XK€ OTHOCUTCS YCTaHOBKA
NPOrPaMMHOTO H3/ENUs Ha BBIUUCIUTENBLHOM CHUCTEME U €ro
yllaJeHue.

1. Bcnomorare/ibHble  Mpomecchbl — TPEAHA3HAYCHBI IS
MOJJEPKKH  BBIIIOJHEHUSI OCHOBHBIX IPOLECCOB, ObOecrneueHus
KauecTBa TIPOEKTa, OPTaHU3ANMUA BEepPUPUKAIUU, TMPOBEPKH H
tectupoBanus [10:

1) mporecc TOKYMEHTHPOBAHHS;

2) mporiecc yrnpaBiieHus KOHUTypaluei;

3) mporiecc 00eCneueHUs KauecTBa;

4) nporecc BepuUKaIum,

5) mpotiecc aTTecTanuy;

6) mporuecc ayaura;

7) mpoiiecc COBMECTHOM OICHKH;

8) mporecc perreHus MpooIEM.

I11. Opranu3zanuoHHble NMPOUECCHI — OMPENETSAIOT JACUCTBUS U
3a/layM, BBITIOJHSEMBbIE KaK 3aKa3yMKOM, Tak MU pa3paboTYUKOM
NPOEKTa JUIs yIPABICHUS CBOMMHU IPOIIECCAMU:

1) mporiecc ynpaBiaeHus;

2) mporecc Co3AaHusl HHPPACTPYKTYPBI IPOCKTA;

3) mporiecc YCOBEPIIIEHCTBOBAHNS;

4) mporecc 00ydeHHS.

Xapakrtepuctuku cranaapra ISO/IEC 12207:

* JWHAMHUYHOCTH: oOOecreuynBaeTcsi CcrnocodoM ompeneneHus
MOCINIEI0BATETLHOCTH BBITIOMHEHUS MPOIECCOB, MPU KOTOPOM OJIUH
MPOIIECC MPU HEOOXOIUMOCTH BBI3BIBACT JPYTOH MM €r0 4acTh. ITO
MO3BOJIAET Pean30BaTh 100y Mozensb KII;
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* aganTuBHOCTH: craHzapt [SO 12207 mnpenycMarpuBaeT
UCKJIIIOYEHHE  NPOLECCOB, BUAOB  JEATEIBHOCTH M 3ajady,
HEMPUMEHUMBIX B KOHKpPETHOM mpoekTe. Hipke mnpuBeneHsl
OpPUEHTHPOBOYHBIE OMUCAHUsI OCHOBHBIX TporieccoB JKII (tadm. 2.1. —
2.3).

Tabnuua 2.1
OpueHTHPOBOYHOE OMKCAHUE MTpoIiecca MPUOOPETEHUs.
Hcnonuutens — 3aka3unk

Bxox JeiicTBust Beixon

1. Pemenne o Hauazie pador mo | 1. HHmumposaHie. 1. TexHHKO-IKOHOMITYECKOE

pHeApenmo UC. 2. TloaroroBka 3asBOYHBIX obocHoBan1e BHeApeHis UC.
2. PesyasTarThl 00CIeI0BAHISL TIpeIOKEHHIIT. 2. Texumnueckoe 3ananne Ha UC.

JeATeIBHOCTH 3aKa34IIKa. 3. TloaroroBka A0roBopa. 3. JloroBop Ha IOCTaBKy/ pa3spa-
3. Pesynsrarsl aHammsa peiHKa | 4. KOHTpPOJIb A€ATEIBHOCTI OOTKY.

HC/ tenaepa. MOCTaBIIHKA. 4. AKTBI IPHEMKIH TAIOB pabOThI.
4. Ilnan noctaBki/ paspadotkn. | 5. Ilpnemka HC. 5. AKT NpHeMHO-CIaTOYHBIX HC-
5. KommiekcHsiii Tect HC. TIBITAHMHIL.

Tabmuma 2.2
OpHEHTHPOBOYHOE OIKMCAHKE TIPOIIECcCca MOCTaBKU. VICTIomHUTEb —
Pa3pa6oruuk C

Bxoa JelicTeus Beixon
1. Texnmdeckoe 3aJaHle Ha 1. Hunnmunposanue. 1. PemeHnne 00 y4acTHH B pa3padoTke.
Huc. 2. OTBeT Ha 3a4BOYHEIE 2. Kommepuecke npeuloxeHns/ KoH-
2. PemeHre pykoBOJCTBa 00 TIpe/I0KEHII. KypcHas 3asBKa.
YVUacTHII B pa3padoTKe. 3. TloarotoBka qorosopa. | 3. J[oTOBOp Ha MOCTAaBKY/ pa3zpaboTKy.
3. Pesynerarel TeHaepa. 4. IInannpoBaHHe Hc- 4. Ilman ympapaeHHS OPOSKTOM.
4. TexHmveckoe 3aaHIe Ha TIOTHEHIIA. 5. AKT npHeMHO-CIaTOTHBIX HCTIBITa-
Hc. 5. Tlocraska HC. HHil.
5. Paspadortannan MC u qoky-
MEHTAITH.

Jis moaep KKK mpakTruueckoro npuMmenenus cranaapra [ISO/IEC

12207 pa3paboTaH psiJ TEXHOJIOTHYECKUX TOKYMEHTOB:
* pykoBonctBo s ISO/IEC 12207 (ISO/IEC TR 15271:1998
Information technology — Guide for ISO/IEC 12207);

94
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* pykoBojcTBo 1o npumeneruto ISO/IEC 12207 k ympaBiaeHHIO
npoekramu (ISO/IEC TR 16326:1999 Software engineering — Guide
for the application of ISO/IEC 12207 to project management).

Tabnuua 2.3
OpHeHTHPOBOYHOE OIMMCAHUE Mpoliecca pa3padoTKH.
Hcnonnurens — Pazpabotuuk UC

Bxon JeiicTBus Beixox
1. Texnmdeckoe 3aganne | 1. Ilogrotosxa. 1. Hcnoassyemas monens K1, crangapTa
Ha UIC. 2. Anamms TpedoBaHHIT K pa3paboTKII
2. Texnmnueckoe 3agaHie Hc. 2. Tlzau paboT.
Ha MC, monems JKIL 3. TIpoextHpopanmne apxu- | 3. CocTap NOACHCTEM, KOMIOHEHTHI 000-
3. TexHmveckoe 3anaHie TeKTYphl UC. PYIOBaHIA.
Ha UC. 4. Paspabotka tpeboBannii | 4. Cnenndgukai TpedoOBaHIA K KOMIIO-
4. Tloacncremsr HC. k I10. HenTam I10.
5. Cneundmuxamm tpebo- | 5. Ilpoexktupopanne apxu- | 5. Coctap koMmnoneHToB 110, naTepdeiics
BaHIA K KOMIIOHEHTAM rextypsl I1O. ¢ b/I, mnan uxrerpaumm I10.
[10. 6. JleTasbHOE IIPOCKTIIPO- 6. Ilpoexr ]I, cnennduxaum nurepdeii-
6. Apxurexrypa I10. Banue [10. coB Mexay KoMmnonentamu I10, tpedo-
7. Marepnaisl feTadbHo- | 7. KoamposaHie I TecTH- BAaHIA K TECTaM.
rO NPOSKTIHPOBAHIIA posanne ITO. 7. Texctnl Moayeil ITO, akTBl aBTOHOM-
[10. 8. Hurerpamms I1O n kBa- HOTO TECTHPOBAHIIA.
8. Ilnan nnrerparmn I10, nmndukanonHoe Tecti- | 8. OneHKa cOOTBETCTBHA KoMILiekca [10
TECTHI. posanne ITO. TpedoBatiaM T3.
9. Apxurexrypa HC, 1O, | 9. Hurerpaus UC 1 ksa- 9. Ouenka coorserctsus [10, B, texuu-
nokymentaus Ha HC, JH(HKALIOHHOE TECTH= YECKOI0 KOMILIEKCA I KOMIUIEKTa 10-
TECTHI. poanne UC. KyMeHTarmm tpebosanmsm T3.

[To3nnee 6wt pazpabotad u B 2002 r. onmyOiIMKOBaH CTaHAAPT HA
nporeccel XKII cucrem ISO/IEC 15288 (System life cycle processes).
[Tpu co3manuu cTanmapTa ObUT yYTEH MPAKTHUYECKHM OTBIT CO3aHMs
CUCTEeM B TIPAaBUTEILCTBEHHBIX, KOMMEPUYECKHUX, BOCHHBIX W
akageMudecknx opranumzanmsx. K paspaboTke craHmapra ObLTH
IPUBJICYEHBl CIEUMATUCTBl PA3IUYHbIX oOO0JacTei: CHCTEMHOM
WH)XEHEpUH,  NPOrpaMMHUPOBAHUs,  YIOpPaBICHHUS  KadyeCTBOM,
YeJIIOBEYECKUMHU pecypcamu, Oe3omacHocThio U mp. Crangapr
OPUMEHUM JUIs IIMPOKOrO KJjlacca CUCTEM, HO €ro OCHOBHOE
npelHa3HauYeHUe — MOJAEpPKKA CO3JaHUsl KOMIBIOTEPU3UPOBAHHBIX
CUCTEM.
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Cornacno crannapty ISO/IEC cepun 15288 B crpykrypy XKL
CJIelyeT BKJIIOUATh CJIEAYIONIME TPYIIIbI IPOIIECCOB:

J0TOBOPHBIE NMPoLecChI:

* mproOpeTeHne (BHYTPEHHHUE PEIICHUS! WM PEUICHUs BHEIIHETO
MTOCTaBIIUKA);

* MOCTaBKa (BHYTPEHHHE pEIICHUS WM PENICHUS BHEIIHETO
MOCTaBIITUKA).

npoueccsl NpeInpusATHs:

* yIpaBJIEHUE OKPYXKAOIel cpeioi MpeanpusTus;

* MHBECTHIIMOHHOE yIIPABIICHUC;

* ynpasinenue XKL 1C;

* yIIpaBJIEHUE PECYPCaAMU;

* yIIpaBJIEHUE KAUeCTBOM.

NPOEKTHbIE IPOLECCHI:

* [JJTAHUPOBAHUE MPOEKTA;

* OLICHKA IIPOEKTA;

* KOHTPOJIb TIPOEKTA;

* yIIpaBlIeHUE PUCKAMU;

* yIpaBiieHuE KOH(pUTYpaluei;

* yrpaBiieHue HH(POPMALIMOHHBIMH [TOTOKAMU;

* [IPUHATHUE PELICHUMN.

TeXHUYeCKHe MPOoLecChl:

* oTpezieNieHne TPeOOBaHMIA;

* aHAJIN3 TpeOOBaHUIA;

* pa3paboTKa apXUTEKTYPHI;

* BHE/IPEHHE;

* UHTETpalus;

* BepUpUKaLNS;

* Iepexos;

* aTTecTalus;

* OKCIUTyaTalus;

* COIIPOBOXK/ICHUE;

* YTHIIU3AIIHS.
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crequadbHble  NpoLecCchl:  ONpeAeleHHe M YCTaHOBKA
B3aMMOCBS3EH UCXOOs U3 3a11a4 U IEJICH.

Cranuu co3nanus cucremsbl, npeaycmorpenusie ISO/IEC 15288:

1) bopmHpoBaHHE KOHIEMIUK — aHAIU3 TOTPEOHOCTEH, BBIOOP
KOHLICTIIIUH U TIPOEKTHBIX PeIIeHUH;

2) pa3paboTKa — MPOCKTUPOBAHUE CUCTEMBI;

3) peanu3ainus — K3TOTOBJICHUE CUCTEMBIL;

4) skcrutyataliiss — BBOJ B OKCIUIyaTal[Mi0 M HCIOJIb30BaHHE
CUCTEMBI;

5) monaepkka — obecrieueHne PyHKIIMOHUPOBAHUS CUCTEMBI;

6) cHATHE C OKCIUTyaTallMk — MPEKPalICHUEe MCIIOIb30BaAHMUS,
JIEMOHTAa, APXUBUPOBAHUE CUCTEMBI.

I'OCT 34.601-90 (kaHoOHMYeCKOE MPOEKTUPOBAHNE)

Kommnekc cranpmaproB I'OCT 34 3amymbiBancs B koHie 80-x
roJJOB  Kak BCEOOBEMIIIOUIMH  KOMIUIEKC  B3aUMOYBSI3aHHBIX
MEXOTpPACIEBbIX JAOKYMEHTOB. OCHOBHOM LIEIbI0 KOMIUIEKCA OBLIO
paspelieHre NPOTUBOPEUMiA, BO3HUKAIOIINX IPU UHTErPalli CUCTEM
BCJIE/ICTBHE HECOIJIaCOBAaHHOCTHU HOPMAaTUBHO-TEXHUYECKOU
JIOKYMEHTAIUH.

B 80-x rogax nmeiicTBOBaNM CEIyONINE KOMIIEKCH U CHCTEMbI
CTaHJApTOB, YCTaHABIUBAIOIIME TPEOOBAaHUS K Pa3IMYHBIM BHUAAM
AC:

* enuHas cucrema craHaaptoB ACY (24-s cucrema) mus ACY,
OACY (orpacneBas ACY), ACVII, ACYTII wu ppyrux
OpraHN3alMOHHO-?)KOHOMHUYECKUX CHCTEM;

* KOMIUIEKC cTaHaapToB cuctembl 23501, pacmpocTpaHsSBILINXCS
Ha CHCTEeMbI aBTOMaTH3upoBaHHoro npoekruposanus (CAIIP);

* yeTBepTas rpymnma 1-i CUCTEMBI CTaHJIApPTOB,
pacnpoCTpaHsABIIMXCS Ha aBTOMaTH3MPOBAHHBIE CHCTEMBI
TEXHOJIOrM4ecKoi noaArotoBku npoussozactaa (ACTIIII).

HecmoTpst Ha obuue moHsTHsA, TpeOOBaHUS CTaHJIAPTOB HE ObUIN
COrJacoBaHbl MEXIYy COOOH, MMeNHCh pa3iuuus IO COCTaBy H
COJIEpKaHMUIO PaboT, 0003HAYEHUSAM U O(POPMIICHHIO JOKYMEHTOB. B
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TUX YCIOBHUSX OBUIO PELIEHO BBIPA0OTaTh OAHY OOOOIIEHHYIO
NOHATUMHYI0O W TEPMHUHOJOTHUYECKYIO CHCTEMY, OOLIYI0 CXeMy
pa3paboTku, oOmuid HAOOp IJOKYMEHTOB U UX COACpPKAHHUS U
OTIPE/ICIIUTh X Kak o0s3aTenbHble 1 Bcex AVC.

B stom cmbicie kommieke crannaptoB 'OCT 34 6onee 6au3ok
K CX€MaM KOHKPETHBIX METOJIHK, 4eM K cTangaptam Tumna [SO 12207.
OObekTaMH  CTaHAApPTH3AIUM  SBISIOTCSA  aBTOMAaTU3MPOBAHHBIE
CHUCTEMBI Pa3JMYHBIX BHJOB W BCE BHIBI MX KOMIIOHCHTOB, a HE
tonbko 110 u B/I.

Kommiekc paccumtaH Ha B3aUMOJICHCTBHME  3aKa3uhKka H
paspaboruuka. Ilpm »stom, amamormuno ISO 12207 B Hem
MPEAYCMOTPEHO, YTO 3aKa3uyuK MOXeT paspadateiBath AC cam ist
cebs, Hampumep, CcO3JaB JUIi 3TOr0  CHELHATM3HPOBAHHOE
nogpaznenenne. ['OCT 34  ynenseT OCHOBHOE  BHHUMAaHUE
COJICPYKAHMIO MPOCKTHBIX JOKYMEHTOB, a pacHpeieiieHue JeHCTBHIMA
MEXIYy CTOPOHAMHM OOBIYHO TIPOU3BOASATCS HUCXOAS U3 3TOTO
COJIep KaHU.

Haun6onee monymspubiMu B rpynmne 'OCT 34 MOXHO cuMTaTh
CJIelyIOIME CTaH1apThI:

*T'OCT 34.601-90 (cTanun u 3Tanbl CO3IaHuA
ABTOMATH3UPOBAHHOMN CUCTEMBI);

*TOCT 34.602-89 (TexHuveckoe 3aJaHUE Ha CO3/IaHHC
ABTOMATH3UPOBAHHOMN CUCTEMBI);

* metonnueckne ykazanus P 50-34.698-90 (tpeGoBanms K
COJICP>KaHUIO IOKYMEHTOB).

Cormacao I'OCT 34.601-90 paspabotka MC pasbuBaercs Ha
CJIelyIOIlINE CTaUU:

1) dopmupoBanue TpedoBanuii k UC:

1.1) oGcnenoBanne 00BEKTa W OOOCHOBAHHE HEOOXOIMMOCTH
co3manns UC;

1.2) hopmupoBanue TpeboBanmii onb3oBarens k UC;

1.3) obpopmiieHre oT4éTa O BBHIMOJHEHHOW pabOTe M 3asBKU Ha
pazpabotky MC (TaKTUKO-TEXHUYECKOTO 3aaHus);

2) pa3padorka koHuenuuu UC:
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2.1) usyyeHue oObeKTa;

2.2) mnpoBeaeHHE HEOOXOIMMBIX HAYYHO-UCCIEAOBATEIBCKUX
pabor;

2.3) pa3zpabotka BapuanToB KoHuenuuu MC, ynoBiIeTBOPSIOLIETO
TpeOOBaHUAM MOJIH30BATEIS;

2.4) odopmieHue oT4ETa O BHIIIOJHEHHOW padoTe;

3) TexHWYecKoe 3aJaHMe — pa3paboTKa W YTBEPXKICHHE
TEXHUYECKOTO 3a/1aHus Ha co3nanue UC;

4) 3CKHU3HBII MPOEKT:

4.1) pa3paboTka mNpeaBAPUTEIBHBIX MPOCKTHBIX PEIICHUNH TI0
CHCTEME U €€ 4acTsIM, a UMEHHO:

* 110 PYHKIIMOHAIbHO-AITOPUTMUYECKON CTPYKTYpPE CUCTEMBI;

* 110 (pYHKIMSIM [IEpCOHAa U OPraHU3alMOHHON CTPYKTYPE;

* [10 CTPYKTYPE TEXHUUECKUX CPEJCTB;

* [10 AJITOPUTMAM PELICHHS 33724 U IPUMEHAEMBIM S3bIKaM;

* [10 OpraHU3AIMHU U BEACHUIO HH(DOPMAITMOHHOM 0a3bl;

* [10 CUCTeME Kiaccu(UKAUU U KOAUPOBAHHS HH(POPMAIINH;

* [10 MPOTPAaMMHOMY 00€CIIEUEHUIO;

4.2) pazpabotka nqokymenTarnuu Ha VIC u e€ gacru.

5) TexXHUYECKHUi NMPOEKT:

5.1) pa3paboTKa MPOEKTHBIX PEIICHUH MO CUCTEME U €€ YacTsiM;

5.2) pa3pabotka noxkymeHTaruu Ha C u e€ yacTu;

5.3) paspabotka u odopmiieHHe IOKYMEHTAIlMd Ha MOCTaBKY
m3nenuit  ngns koMmrviektoBanuss WMC wu  (WaM) TEXHHUYECKHX
TpeOoBaHUH (TEXHUUECKUX 3aJaHMI) Ha UX pa3padoTKy;

5.4) pa3paboTka 3aJaHuil HAa MPOCKTUPOBAHUE B CMEKHBIX YACTAX
IpoeKkTa 00bEKTa aBTOMATHU3ALINH.

6) paGouasi JOKYMEHTAIMS:

6.1) pa3zpaboTka pabouei JOKyMEHTAIMH Ha CUCTEMY U €€ 4acTH;

6.2) pa3paboTKa WM afanTtaius NporpamMm.

7) BBOI B JeiicTBHE:

7.1) moxaroroBka oOBEeKTa aBTomaru3auuu K Bogy HMC B
JefcTBHE,

7.2) mOArOTOBKA MEPCOHANA;
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7.3)  xommuektauus ~MC  mocTaBiseMbpIMH  W3IETHSIMHU
(mporpaMMHBIMH ¥ TEXHUYECKUMHU CPEJCTBAMH, IPOTPAMMHO-
TEXHUYECKUMHU KOMIUIEKCaMH, HH()OPMALIMOHHBIMU U3CIUIMHU);

7.4) CTpOUTETHLHO-MOHTAXHBIE PAOOTHI;

7.5) mycKoHajIa10uHble pabOTHI;

7.6) mpoBeieHNE TPEABAPUTEIbHBIX UCTIBITAHUM;

7.7) npoBeleHUE ONBITHON AKCILTyaTallly;

7.8) npoBeieHne NPUEMOYHBIX UCIIBITAHUMH;

8) conpoBoxaenue UC:

8.1) BeIMOMHEHHWE pabOT B COOTBETCTBUU C TapaHTUHHBIMHU
00s13aTEILCTBAMU;

8.2) mocnerapanTuitHoe 00CITy>)KUBaHHE.

Bunel 1okyMeHTOB, pa3pabaTbiBaeMbIX Ha CTagusIX «ICKU3HBIN
poek™, «Texunueckuit mpoekT», «Paboyas JOKyMEHTAIIHS»:

* «BEIOMOCTb» — IMEPEUYUCICHHUE B CUCTEMATU3UPOBAHHOM BHJIE
00BEKTOB, MPEIMETOB U T.JI.;

* «cxema» — rpaduueckoe wu3o0pakeHHe (GOpM TOKYMEHTOB,
4yacTeil, 3JIEMEHTOB CHUCTEMBbl U CBsI3€il MEXIy HUMHU B BHJE
YCIIOBHBIX 0003HAYCHHUI;

* KUHCTPYKIHS» — W3JI0KEHHWE COCTaBa JEWCTBUN M MpPaBHI HX
BBITIOJIHEHUS TIEPCOHATIOM;

* «<00OCHOBaHME» — W3J0XKEHHE CBEACHHUM, TMOATBEPKIAAOIINX
11eJIECO00Pa3HOCTh MPUHUMAEMBIX PEIICHHI;

* «OTIHCAaHUE» — TIOACHEHHWE Ha3HA4YeHHs] CHUCTEMBI, €€ YacTeil,
MIPUHIIATIOB MX ACHCTBHS U YCIOBUH MPUMEHEHUS;

* «KKOHCTpYKTOpCKH 1okymeHT» — o 'OCT 2.102;

* «aporpaMMHbIit JokymeHT» — 1o ['OCT 19.101.

B 3aBHCHMOCTH OT CIIOKHOCTH O0BEKTa aBTOMATHU3AIMK M Habopa
3aja4, TpeOYIOUX pelieHus mpu co3nannu koHkpetHot MC, ctaguun
U 2Tarbl padoT MOTYT UMETH PA3TUYHYIO TPYAOEMKOCTb.

I'OCT 34 pomyckaer 00beAUHEHUE TTOCIIEIOBATEIBHBIX 3TANOB U
Jake MCKIIOYEHHEe HEKOTOPBIX M3 HUX Ha JI000M CTaJnM MPOEeKTa.
JomyckaeTcsi UCKITIOYUTh CTAANI0 « ICKU3HBIN MPOEKT» U OT/IEIbHBIE
aTambl paboOT Ha BCEX CTAUAX, OOBEAMHATH CTaauu «TeXHUYeCKUn
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npoekT» u  «Paboyas  JOKyMEHTalus» B  OJIHY  CTaauio
«TexHopabouMii MPOEKT.

B 3aBucumoctu ot cnernuduku cozmaBaeMbix AC U yCIIOBHIA MX
CO3MIaHUS JIOMYCKACTCS BBINOJHATH OTACIBbHBIC ATambl paboT 0
3aBEpIICHUS MPEANISCTBYIOIIUX CTaIUi, MapaieJbHOS BO BPEMEHU
BBITIOJTHEHHE ITANOB pa0OT, BKIFOUCHHUE HOBBIX 3TAIOB padoT.

Craguu ¥ STambl, BBINOJIHSIEMbIC OpraHU3alMIMHU-Y4aCTHUKAMHU,
NPOMHUCHIBAIOTCS B JIOTOBOpAaX M TEXHHUYSCKHX 3aJaHUSIX Ha
BBITIOJTHEHHE PaboT.

2.3. lokyMeHTHPOBaHHE NIPOEKTA
Ha3znavenue AOKYMEHTAIMH

JlokyMeHTanMss BXOJMT B COCTaB MPOEKTa MO CO3JaHUIO,
BHEJIPEHUIO, COMPOBOXKICHHIO, MOAepHU3auu U JukBuganuu MC na
MPOTSKEHUH MOJHOIO0 KU3HEeHHOro 1ukia 3o UC. JJokyMmeHTanus
HeoOXxoauMma:

e 1 obecniedeHUs: d(PPEKTUBHBIX W SKOHOMUYHBIX MPOIEAYP
pa3pabOTKH, COMPOBOXKICHUS M HUCIOJIB30BAHUS MPOrPaMMHBIX
cpencts u Been UC;

* ISl OpraHu3anuyd ooOMeHa nHpopManued MeXIy YIPaBISFOIIM
MIEPCOHAJIOM, pa3pabOTUYNKAMH, aIMUHUCTPATOPOM, TOJIB30BATEIIIMHU
HC, a taxxe apyrumu, He MPEAYCMOTPEHHBIMH MIPOSKTOM JTUIIAMU U
rpynmnaMu (MHCIICKTUPYIOIIMMH CTPYKTYpaMd W T.I.) Ha BCeEX
craausx >xu3HenHoro nukia (KL) UC.

JlokymMeHTaIUs BBITIOJHSET CISIYIOIINE QYHKITUHN:

* JaeT ONHCAHHE BO3MOJKHOCTEH CHCTEMBI, TO €CThb IIO3BOJISICT
MOJI30BATEIIO ONPEAEIUTh COOTBETCTBUE MPOrPAMMHOTO MPOAYKTA
TpeboBanusM, ipenbsaBisiembiM kK IC B 1ienom;

* o0ecnieunBaeT  (UKCAIMIO TPHUHATBIX W peaTu30BaHHBIX
MPOEKTHBIX PELICHHI, JaBasi BO3MOXHOCTb [JIs1 JaJIbHEHIIEH
MoOIU(UKAIIMY U COBEPIICHCTBOBAHUS MPOrPAMMHOTO OOecTeueHus
UG,
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* MPEAOCTaBIsCT TEXHUYECKHE  MaTepuaibl Al aHajiu3a
WHPOPMALIMOHHOM CHUCTEMBl Ha JTamax e€ TMNpHOOpEeTeHUus W
pa3paboTKu;

* IPEAOCTaBISAET MHPOPMALMIO O MpoLEeaypax SKCIUIyaTaluu U
TexXHu4eckoro oocmyxusanus UC;

* pETIIAMEHTHPYET CPENICTBA U MPOLEAYPHI 3aIIUThl HH(POPMAIIHH,
peryaupyer npasa U 005S3aHHOCTH Pa3JIMYHBIX TPYIIT MOJIb30BaTEICH
UC, ycnoBus ¢ynkunonupoBanuss HWC, Bxiouas BOIPOCH €€
MOJICpPHU3ALIMH, MAaCIITaOUPOBAHUS, IEPEHOCUMOCTH U JTUKBHUIALIUH.

TpeboBaHUs K TOKYMEHTAITUH

K  nmoxymeHTanmu npeabaBisioOT CIEAYIOIUe TpeOOBaHHS:

1. 71OKyMEHTBI JOJKHBI OBITH SCHBIMH, KPaTKHUMH, TOYHBIMHU U
MIOJIHBIMH;

2. g NoBBIICHUS 3(PQPEKTUBHOCTH PabOTHl C JOKYMCHTAMH
JIOJDKHBI MCIIONIB30BAaThCA CTAHAAPTHI, periiaMeHTHupyromue (opmy,
coJiep>KaHue U, MHOTa, CTUJIb IOKYMEHTOB;

3. [OKyMeHTauus JOJDKHA  CO3/1aBaThCsl  MapajulebHO ¢
paspabotkoii [10;

4. 00s3aHHOCTU 1O JOKYMEHTHUPOBAHUIO CUCTEMBI JIEXKAT Ha €€
pa3palboTurKe, CO3AarolIeM, MOJECPHU3UPYIOIIEM U MPHUBIEKAIOIIEM
B npoekt MC Te wim uHBIE mporpaMMmHbIe cpenctBa. OcoOeHHO
Ba)KHA BHEILIHSSA JOKYMEHTAIHS;

5. [oKyMeHTauus JOJDKHA BBICOKMH YpOBEHb aOCTpaKkIuu TpU
BO3MOXKHOCTH  YETKOTO M OJHO3HAYHOTO  TOJKOBaHHUS U
JIOCTaTOYHOCTH NH(OpMAIHK 00 OTIMCHIBAEMBIX O0BHEKTaX;

6. mepex COCTaBIEHHWEM JOKYMEHTAIlMH HEOoOXOIUMO HMETh
OTBET Ha CJIEIYIOIINE BOIPOCHI:

* YTO M 3a4€M JIOJKHO OBITh JJOKYMEHTHPOBAHO;

* UL KOTO TIPE/THA3HAYEH TOT MM WHOW JOKYMEHT;

* BO3MOJKHBIE CIIOCOOBI PELIeHUsI T€X WM MHBIX 3a/1ad, CTOSIIUX
nepesi MoJb30BaTeNIEM;

* Kakue OUIMOKM MOXKET JOMYCTUTh MOJb30BATEb, U UYTO HYXXHO
CZeNaTh JJIs UX YCTPaHEHMUS;

* KaK 1 B KaKUX YCIOBHAX OyIIE€T UCIOIB30BaThCs JJOKYMEHT;
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* CKOJIBKO BBIICIEHO CPEICTB, M KAKOBBI CPOKH Pa3pabOTKH
JIOKYMEHTA;

* KTO OyAeT OlLleHWBaTh JOKyMEHT M KaK OH COOTHOCHUTCS K
OTpaCJICBBIM HJIM BEJOMCTBCHHBIM TPEOOBAHHSIM Ha CEPTH(HUKAIUIO
pa3paboTKu;

* Kak OyJeT OOHOBJIATHCS W IOJJICPKUBATHCS JOKYMEHTAITUS M
KaKOBBI MEXaHHM3MbI M CPOKM BHECEHUS HM3MEHEHHH M TepecMoTpa
JIOKYMEHTa; KTO OTBETCTBEHEH 3a pEaJM3alMI0 3THX JCHCTBHI, a
TaKKe 32 XpaHEHUE, HEM3MEHHOCTh U KOHTPOJIb 32 UCIIOJIHEHUEM.

OTBeTHI Ha ATH BONPOCHI JIOJDKHBI OBITH MOJTYYCHBI HA PAHHUX
craausix paspadorkn UC (Ha cragum pa3paboOTKU TEXHUKO-
SKOHOMHUYECKOr0 00ocHOBaHMsi K T3) W BXOIUTh B COCTaB
pa3pabaTbiBaeMOl B paMKaX MPOEKTa JOKYMEHTAIIHH.

Hns mosbimenuss 3G(PEKTUBHOCTH pa3pabOTKH  MPOTPAMMHBIX
u3nenuid (1), a Taxke NOBBIIMICHHS HX KadecTBa HeoOXoauma
CTaHAapTH3alus W yHU(PHUKAIUS JOKYMEHTOB, OIMCBHIBAIOIIMX Kak
Opoleaypsl padoT, TaK W pPe3yNbTaThl BBHIMOTHCHHS pPAbOT II0
CO3JaHMIO MporpaMMHOro mnponaykra. C 23Toil wnenpio  ObUIO
pa3zpaboTaHo HECKOJIBKO JIECSTKOB OTEUYECTBEHHBIX
roCy/IapCTBEHHBIX CTAHIAPTOB, U3 KOTOPBIX OOJIbIIE MOJIOBUHBI ObLIN
crtaHmaptamMu B pamkax CoBeTa 3KOHOMHYECKOW B3aMMOIIOMOIIN
(COB) ObIBuIEro COApyXecTBa CTPaH COLMUATHCTUYECKOTO Jareps
(CCCP u gp.), ocranbhble — MexayHapoaHbMu (ISO).

CocTtas nporpaMMHbIX 10KyMeHTOB 110 ¢azam KL UC

CuctemHass  gokyMeHTauus  (ki1accuukanus — JTOKyMEHTOB,
cymectBoBaBmas ¢ 1970 mo 1980 rompl M He OTMEHEHHas B
HacTosee Bpems) rno craausm XKL UC:

MOCTAHOBKA 32/1a4HU:

1) Texuuyeckoe 3amanue (T3), BKIOYAaET B CBOW COCTaB:
TEXHUKO-9KOHOMHUYeckoe omnucanue npoekta (TDO0); kaneHmapHbIN
IUIaH  TPOEKTUPOBAHUS;  CMETHYIO  KaJbKYJSIUIO  IPOEKTA;
KarajgoxHoe onucanue paspadborku (KO), texunueckue TpeOoBaHUs

103



IIpoekmuposaHue UHPHOPMAYUOHHBIX cCUCMeEM

(TT) wu  texumueckume ycnoBus (TY), oTHocsmumecs K
POCKTHPYEMOMY H3JICIHIO U T.II.;

pa3padoTka:

2) TPpOCKTHas JOKYMEHTAllUsi, B COCTaBe: IPOCKT CHUCTEMBI;
MOJTOTOBKA JaHHBIX; pa3paboTKa MPOrpaMMbl;

peajin3anus MCIIbITAHUIA:

3) mocoOusi  pYKOBOACTBA:  PYKOBOJCTBO  IIOJIb30BATEIIS;
PYKOBOACTBO 1O  OOCIYXHBaHUIO; PYKOBOACTBO  OIEPaTOpa;
PYKOBOJICTBO aMUHUCTPATOPOB (HaHHBIX, 0a3 JaHHBIX, CEPBEPHOTO
o0ecrieyeHus, CETeBOro ooecreyeHus!, cepBepa 3alluThl U T.11.)

IKCILTYyaATAUMS:

4) peanu3zanus: IPOrPAMMHBIA KOJ; WH(POPMAIUS, BbI3bIBacMast
CHUCTEMOM; TECTBl M TECTOBBIE MPOTOHBI MPOTPAMMBbI, TpeOOBaHUS,
IpOLEAYpPHI U YCIOBUS CEPTUPHUKALIUU POIYKTA.

AJNBTEpHATUBHBIA COCTaB JOKYMEHTAllUW, MPEeIyCMOTPEHHBIN
nerctBytonuMu cranaaptamu (to cragusm K1 UC):

BbIPa0OTKA TpeOOBaHMIL:

1) TtpeboBanus K QYHKIIMOHAIBHON CTPYKTYPE;

2) TtpebOoBaHus K HHPOPMAIIMOHHON CTPYKTYPE;

NMPOEKTHPOBAHHE:

3) cucremHas criel(UKaIUs U ONHCAHUE TTOICUCTEM;

4) nporpamMMHas crienupUKaIus;

5) cneuudukarus bJ1;

6) pPYKOBOJCTBO CHCTEMHBIX CIEIHATNCTOB, AAIMUHHCTPATOPOB;

7) PYKOBOJICTBO IOJIb30BATEIIS, TUIAH UCTIBITAHUH;

NporpaMMHUpOBaHue, UCTIBITAHUE, cepTUUKALUS:

8) PpYKOBOJCTBO IO IKCILTyaTaIl|H,;

9) PpPYKOBOJCTBO IO COMPOBOX/ICHUIO;

Enunas cucrema nporpammuoit nokymenrtamuu (ECITJT)

ECIIJI — xoMIUIEKC TOCyJapCTBEHHBIX CTaHAapToB Poccuiickoit
Qdenepanny,  yCTaHABIMBAIONIMX  B3aMMOCBSI3aHHBIE  TpaBUIIA
pa3paboTku, ohopmiIeHUsT U OOpaIlleHUs] MPOTpaMM U MPOTPaAMMHON
nokymentanuu. B crangaprax ECIIJ] yctanaBnuBaroT TpeOoBaHUS,
periaMeHTHPYIOLIHe pa3paboTKy, CONPOBOXKICHHUE, H3TOTOBICHNE
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W OKcrulyatanuio mporpamMMm. CompoBOXKIACHHE MPOrPaMMBbl
BKJTIOYAET aHam3 (YHKITMOHUPOBAHUS, pa3BUTHE u
COBEPIICHCTBOBAHHUE IMPOTPAMMBI, a TaKK€ BHECEHHUE M3MEHEHUU B
HEE C LIEJIbI0 YCTPAHEHUS OIIHUOOK.

Paznuuaror  crnegyromue — KiIaccHPUKANMOHHBIE  TPYIIbI
cranaaproB ECIL:

1) oOr1ue MoI0KEeHHS;

2) OCHOBOIOJIArAkOIINE CTAHAAPTHI;

3) mpaBuIIa BHIOJIHEHHS JOKYMEHTAIMH IPU pa3padoTKe;

4) mpaBuiIa BHITOJHEHUS JOKYMEHTALIUH IPU U3TOTOBJICHUHY;

5) mpaBuia BHINOJTHEHHS JOKYMEHTAIUH IPU COMPOBOKICHUH;

6) mpaBuiIa BHIOJIHEHHS JOKYMEHTAIIUH TIPH SKCIUTyaTall|u;

7) npaBuiIa oOpalieHus K IpOrpaMMHON JIOKYMEHTAIIHY;

8) pesepBHBIC TPYIIIILI;

9) mpoume cTaHIAPTHI.

[Tonpa3zymeBaeTcsi, 4TO 3a CYET €AMHBIX CPEICTB (HOpMHpPOBAHUS
JOKYMEHTOB, YHU(QUKAIUK HUX CTPYKTYPHI, MOCIEI0BATEILHOCTH
BBIMIOJIHEHHUSI ~ OMEpalui, HCIOJIb30BAHME  YKa3aHHBIX [Py
CTaHIApTOB OOecreuynBacT B3aMMHBIM OOMEH IpOrpaMMamH,
MpUMEHEHHE paHee pa3paboTaHHBIX MPOTPaMM B HOBBIX pa3paboTKax
U CHIDKCHHE 3aTpaT Ha pa3paboTKy, opOopMIICHHE U HMCIOJIb30BAHUE
MIPOrpaMM.

Cormacio ECIIJI mnpemycMoTpeH — ClEAYIOMMNA  MEpeyYeHb
00s3aTeNbHBIX ~ JOKYMEHTOB,  BXoAsmmx B  coctaB  UC:
cnenuduKanus; BEAOMOCTh JepiKaTeleld MMOJJIMHHUKOB, TEKCT
NpOrpaMMbl — CBEACHHS O JIOTMYECKON CTpyKType U (YHKIIUU
nporpamM. IIporpamma ¥ MeTOIMKa HCHBITAHWM B COCTAaBE 3TOrO
nakeTa JIOKyMEHTOB OTOoOpakaeT TpeOOBaHUS, MOAJIEXKaIIHe
IPOBEPKE, a TAKIKE METOJbI KOHTPOJIS.

B mexnuueckom 3a0anuu (T3) 000CHOBBIBAIOTCS Ha3HAYEHUE U
0o0JacTh TPUMEHEHUS TPOTPAMMBI, TEXHHUYECKHE, TEXHUKO-
HKOHOMMYECKHUE U ClelUalbHble TpeOOBaHUs, HEOOXOIMMbIE CTAANU
U CPOKHM pa3pabOTKH, BHUIBl UCTBbITaHWN. Kaxknmas cozmaHHAs WiH
OpUBJE€UEHHAass B NPOEKT  MIporpamMma  CONPOBOXKIAETCS
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NOSCHUTENBHON 3amMCKON, B KOTOPOM Hapsay ¢ ee 000OILIEeHHBIM
ONMCAaHWEM TPHUBOJIATCA CXeMa alropuTMa H OOIlee OINHCaHHe
anroputMa ¥ (QyHKOMS IporpamMmbl, a Takke OOOCHOBaHME
NPUHATBHIX pENIeHWH. DTa 3almcKka BXOAWT B COCTaB PAaCUETHO-
NOSICHUTENBHOH 3anucku K mpoekty NC.

Okennyamayuonnule OOKYMeHmbl cozepxar CBEICHUS
HeoOXxonuMble i oOecnieueHMs — (DYHKIMOHUPOBaHHUA U
OKCIUTyaTaIli CUCTEMBI U BKJITFOUAIOT B COCTAB:

* BEJOMOCTb HKCIUTyaTal[HOHHBIX JOKYMEHTOB Ha IPOTpamMMmy;

* bopmynsip  (OCHOBHBIE  XapaKTEPUCTHKH, KOMIUIEKTHOCTD,
CBEJICHUS 00 DKCIUTyaTallun);

* ONMCaHuE IIPUMEHEHMs (CBEJEHMs O Ha3HA4YEHUH, Kiacc 3ajad,
0o0JacTe TNPUMEHEHUs, HCIOJb3yeMble METOJbl, OpraHU3aIHs,
MUHHMMaJbHas KOHQUrypalnus TEXHHYECKUX CPEACTB, B TOM YHUCIIE IO
Bornipocam  opranmzauun  APM  nosb3oBareneil, CepBEPHOIO
XO03s1CTBa, MapUIPyTU3alMH, CETEBOrO0 0OECIEeUYEHUs, OpraHU3aluu
Oecriepe0OMHOTO SHEPrOMUTAHUS, CPEACTB 3aLIUTHI, epU(EPHITHBIX
yctpoiicts u TCO);

* PYKOBOJICTBO ~CHCTEMHOr0 IporpaMMucTa (CBEIEHHS Ui
OpoBepkH, oOecnedyeHUs  (YHKUMOHUPOBAHUS U HACTPOUKHU
IIPOrpPaMMBbl);

* PYKOBOJCTBO MpOrpaMMHCTa (CBEAECHMSA [UIsl OSKCIUTyaTalluu
IpOrpaMM);

* PYKOBOJCTBO omepaTopa (CBEAeHMA JUIsl OCYLIECTBIECHHUS
JEMCTBUH 1O BBIOJIHEHUIO IPOTPAMMOH / CUCTEMO TpeOoBaHuiA);

* PYKOBOJICTBO II0 TEXHUYECKOMY 00€CIIEUEHHIO;

* )KypHaJl TOKyMEHTOB;

* PYKOBOJCTBO (MHCTPYKIIMH) o cepTudUKaIm,
MojaepHu3anusiaM, macmrabupoBanuto u nuksuaanuu MC (ACY) no
UCTEYEHUH JICUCTBHUS MPETyCMOTPEHHOTO IPOEKTOM MOJIHOIO
KU3HEHHOTO [IUKJIA CHCTEMBI;

* oOyuarouie U y4yeOHO-METOAMUYECKUE MaTepuaibl M0 CHCTEME,
03HAKOMUTEIIbHBIE C HEH MaTepHaibl (eMOBEPCHH B UX OTIHCAHUE);
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e IpyrUe€  OKCIUTyaTalMOHHbIE  JOKYMEHTHl  (CHEIHaIbHOTO
Ha3Ha4YeHUs), OrOBOpeHHbIE B T3.

Crannaprtsel B coctaBe ECII/:

* 'OCT 19.001-77. ECIIJ. OOmue mooXeHNs,

*TOCT 19.003-80. ECIIJI. Cxembl alropuTMOB M INpPOTrpamM.
O6o3Hauenus ycnoBHble rpaduyeckue. 3amenen Ha ['OCT 19.701-
90;

* 'OCT 19.005-85. ECII/I. P-cxembl aqropuTMOB M MPOTPAMM.
O06o03HaueHus yCIOBHbIE rpaduuecKie U MpaBuiia BHIMOTHCHHUS,

*T'OCT 19.101-77. ECIIA. Buael mporpaMM MU HNpOTrpaMMHBIX
JIOKYMEHTOB;

* 'OCT 19.102-77. ECII. Ctaguu pa3paOoTKu;

+T'OCT 19.103-77. ECIA. OOGo3HaueHue MNporpaMm u
IIPOrPaMMHBIX JOKYMEHTOB;

* I'OCT 19.104-78. ECILJI. OcHOBHEIC HAAIINCH;

* 'OCT 19.105-78. ECII. O6mue TpeboBaHUs K MPOTPAMMHBIM
JIOKYMEHTaM;

*TOCT 19.106-78. ECIIJ. TpeboBanuss K MIpOrpaMMHBIM
JIOKyMEHTaM, BBIITOJIHEHHBIM MTEYaTHBIM CTIOCOO0M;

* 'OCT 19.201-78. ECII[. Texuuueckoe 3ananue. TpeboBaHus K
COJIepP KaHUIO0 U O(POPMIICHHIO;

*T'OCT 19.202-78. ECIIJ. Cneumdukamus. TpeOGoBaHus x
COJIep KaHUIO0 U O(POPMIICHUIO;

* 'OCT 19.301-79. ECIIJI. ITIporpamMmma U METOAMKA HCIBITAHUM.
TpeboBaHus K coiep>kKaHUI0 U 0(POPMIICHHIO;

*T'OCT 19.401-78. ECIIA. Tekct mporpammsbl. TpeGoBaHusS K
COJIep KaHUIO0 U O(POPMIICHHIO;

* 'OCT 19.402-78. ECIII. Onucanue nporpaMmsl;

*T'OCT 19.403-79. ECIIJI. Bemomocts  aepskareneit
MOJITMHHUKOB;

* T'OCT 19.404-79. ECII/. IlosicuurenbHas 3anucka. TpeOoBaHUs
K COJIEPKaHMIO U 0(hOPMIICHUIO;

*TOCT 19.501-78. ECIA. ®opmynsp. TpeboBanus Kk
COJIEPKaHMIO U O(hOPMIICHUIO;
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* 'OCT 19.502-78. ECIIA. Onucanue npumeHeHus. TpeOoBaHus
K COZIEPKaHHUIO U OPOPMIICHUIO;

*TOCT 19.503-79. ECII. PykoBOACTBO  CHCTEMHOrO
nporpaMmucTa. TpedoBaHuUs K COACPKaHUIO U OPOPMIICHHIO;

*TOCT 19.504-79. ECIIA. PykoBoacTtBo mnporpaMMHUCTA.
TpeboBaHus K coiepkaHUI0 ¥ 0(POPMIICHHIO;

* 'OCT 19.505-79. ECIT/. PykoBoactBo oneparopa. TpeboBanus
K COZIEP)KaHUIO U 0POPMIICHHUIO;

*T'OCT 19.506-79. ECIIA. Omnucanue sa3bika. TpeOoBaHUS K
COJICPKaHUIO B O(DOPMIICHHIO;

*T'OCT 19.507-79. ECIIA. BenomocTh 3KCILTyaTallMOHHBIX
JIOKYMEHTOB;

*TOCT 19.508-79. ECIIA. PykoBOACTBO IO TEXHUYECKOMY
obcnyxuBanuio. TpeOGoBaHUS K COACPIKAHUIO U 0OPMIICHHUIO;

*T'OCT 19.601-78. ECII[. OO6umme mnpaBuna 1y0JupoBaHUS,
yueTa U XpaHEeHHUS,

*TOCT 19.602-78. ECIIA. IlpaBuna nyOnupoBaHMs, yueTa U
XpaHEHHUs MPOrPaMMHBIX JOKYMEHTOB, BBIMOJIHEHHBIX I€YaTHBIM
CII0COOOM;

*T'OCT 19.603-78. ECIIJ. OOmme mnpaBuia BHECEHUS
W3MCHCHMUIA,

*T'OCT 19.604-78. ECII/. IlpaBuna BHECEHUS H3MEHEHUU B
IPOTPaMMHBIE JOKYMEHTBI, BBIITOJTHEHHBIE TEYaTHBIM CIIOCOOOM;

*'OCT 19.701-90 (MCO 5807-85). ECII/I. CxeMbI alropuT™MOB,
NpoTpaMM, JaHHBIX M CHUCTEM. YCJOBHBIE 00O3HAuUCHHs W TpaBUIIa
BBITIOJTHEHHUS.

Texunueckoe 3aganue Ha cozaanue UC
Onpeaenenue U HA3HAYEHHE TEXHUYECKOT0 3aJaHUS
Ha cragum «Texnuyeckoe 3agaHme»  pa3pabaTbIBarOT
TexHuueckoe 3aganue (T3) Ha co3zaHue aBTOMATU3MPOBAHHOM
cucteMsl B coorBeTcTBUM ¢ TpeboBanusmu ['OCT 34.602-89.
Texuuueckoe 3amanue (T3, Tex3agaHue) — UCXOMHBIA JOKYMEHT
JUIA  TIPOGKTUPOBAHHUSI ~ COOPYXEHHUS WM  NPOMBIIUIEHHOTO

108



IIpoekmuposaHue UHPHOPMAYUOHHBIX cCUCMeEM

KOMILIEKCa, KOHCTPYUPOBaHHs TEXHUYECKOTO YCTpolcTBa (mpubopa,
MallMHbI, CHUCTEMBl  YOpaBi€HUs U T. 1.), pa3pabOTKu
MH(POPMALMOHHBIX CHCTEM, CTaHIApTOB JHOO MPOBEACHUS HAY4HO-
uccinenosarenbckux padbor (HUP). T3 comepkuT OCHOBHBIE
TEXHUYECKHE TpeOOBaHUs, MPEIbSBISEMbIE K COOPYXECHUIO WU
U3JIEINIO U UCXOJHBIE JaHHbIE IS pa3pabOTKU.

T3 na UC saBngercs OCHOBHBIM JOKYMEHTOM, OIPEAEISIOLINM
TpeOOBaHUS U MOPSAAOK CO3AaHMs (Pa3BUTHS WM MOJEpPHU3ALUU —
nanee cosnanusi) MC, B COOTBETCTBUM C KOTOPBIM IPOBOJIUTCS
pazpadotka C u ee mpuemMka npu BBOJIC B ICUCTBHE.

T3 wa MHC pazpabaThiBalOT Ha CHCTEMY B  IIEJIOM,
IpEJHA3HAYCHHYIO s PabOThl CaMOCTOSITEIbHO WJIM B COCTaBe
Jpyroit cuctemsl. JlonoJHUTENBHO MOTYT OBbITh paspaboransl T3 Ha
yactu UC:

ena mnoacucrembl HMC, xkommiekcel 3amady MC u T.1. B
COOTBETCTBUM € TPEOOBAHUSAMH HACTOSIIETO CTAHAPTA;

* Ha KOMIUICKTYIOIIME CPEJICTBA TEXHHUYECKOTO OOECIeUYeHHs HU
IPOrPpaMMHO-TEXHUYECKHE  KOMIUIEKCBI B COOTBETCTBHU  CO
crangapramu ECKJI u CPIIII;

* HA IPOrpaMMHBIE CPEJICTBA B COOTBETCTBMM CO CTaHAAPTAMU
ECTIL;

* Ha uHpopMarmonHble u3nenus B cootBercTBun ¢ ['OCT 19.201
Y HAy4YHO-TEXHUYECKOU TOKYMEHTAllUEH, IEHCTBYIOLIEH B BEIOMCTBE
3aka3zuuka 1C.

B T3 yka3piBatoTCS Ha3HadeHHE OOBEKTa, 0O0JACThb €ro
NPUMEHEHHs, CTaJuu pa3pabOTKU KOHCTPYKTOPCKON (TPOEKTHOM,
TE€XHOJIOTMYECKOH, TPOrpaMMHOM M T.I.) TOKYMEHTAllUH, €€ COCTaB,
CPOKM MHCIOJHEHHss M T. Jd., a Takke ocoOble TpeOoBaHMA,
00ycioBIIeHHBIE crielU(UKOil caMoro oObeKTa MO0 YCIOBUSIMU €r0
skcruryaTanuu. Kak npasuio, T3 cocTaBisllOT Ha OCHOBE aHaIM3a
pe3ylbTaTOB  MpeABapUTEIbHBIX  MCCIEAOBAHUN, pacu€éToB U
MOJIETTUPOBAHUSI.

Kak HMHCTpyMEHT KOMMYHUKAallUM B CBSI3KE OOLICHMS 3aKa3yMK-
UCTIOJIHUTEIIb, TEXHUYECKOE 33/1aHUE TT03BOJISIET 0OeUM CmopoHaAM.
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* [IPEJICTABUTh TOTOBBIM MPOAYKT;

* BHIIIOJIHUTh ~ IIONMYHKTHYIO IPOBEPKY TOTOBOIO  IMPOIYKTa
(mpuéMOYHOE TECTUPOBAHUE — MIPOBE/ICHUE UCTIBITAHUI);

* YMEHBIIUTh YHUCJIO OLIMOOK, CBSI3aHHBIX C H3MEHEHUEM
TpeOOBaHUI B pe3yabTaTe MX HEMOJHOTHl WM OIIMOOYHOCTH (Ha
BCEX CTAJUAX U ATarax CO3/IaHusl, 32 UCKIIOYEHUEM HCIIBITaHUN);

3aKaA34YUKY:

* 0CO3HATh, YTO UMEHHO €MY HYKHO;

* TpeOOBaTh OT MCIIOJHUTEIS] COOTBETCTBHSI TPOJIYKTa BCEM
YCIIOBUSIM, OTOBOPEHHBIM B T3;

UCROTHUMEIO:
* IOHATH CYTh 33Ja4H, 10Ka3aTh 3aKa3YUKy «TEXHUYECKUN OOIHK»
Oyny1iero U3JIEIINs, IIPOrPaMMHOIO u3zenus U

aBTOMATU3UPOBAaHHON CUCTEMBI;

* CIUIAHUPOBATh  BBINIOJIHEHHE TPOEKTa M paboraTh IO
HaME4YECHHOMY IUIaHY;

* OTKa3aThCs OT BBHIMOJIHEHUS paboT, HE yKa3aHHBIX B T3.

Pa3jiesibl TEXHMYECKOT0 3a/1aHUsl

T3 na UC conepX’uT HUKECIECAYIOHNE pa3ieibl, KOTOPbIE MOTYT
OBITh pa3/ieNeHbl Ha MOAPAa3/IEIbl.

1. OOwmwue cBeneHus.

1.1. TlomHoe HaMMEHOBAHME CHUCTEMBI U €€ YCIIOBHBIE
0003HaYeHMS.

1.2. udp TeMbl WK HOMEP AOTOBOpA.

1.3. HammeHoBaHME OpraHu3aiuu pa3paboTyhMKa M 3aKa3uuka
CUCTEMBI.

1.4. TlepeueHb NOKYMEHTOB, Ha OCHOBAHMM KOTOPBIX CO3JaeTcs
cucTema.

1.5. [InmaHoBbIe CPOKM HaYaTa U OKOHYAHUS pabOTHI IO CO3/aHUIO
CHUCTEMBI.
Hagamo: . .
OkoHuaHue: .
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1.6.Ilopsnok  odopmieHus U NPEeIbABICHUS  3aKa3UUKY
pe3yJIbTaToB.

2. Ha3nauenue u nenu cosjnanust (pa3BuTus) cuctembl. Paznen
«Ha3naueHnue u nenu coszgaHusi (pa3BUTHSI) CUCTEMBD» COCTOUT W3
NOJIpa3ZeIIoB.

2.1. Ha3HaueHue cCUCTEMBI — YKa3bIBalOT BUJ aBTOMAaTHU3UPYEMOU
JeSTeNbHOCTH (YIpaBieHHe, NIPOSKTUPOBAHUE U T. I.) U NEpedYeHb
00BEKTOB aBTOMaTHU3alMK (0OBEKTOB), HA KOTOPHIX MPEANOIaraeTcs
€€ UCMOJIb30BaTh.

2.2. lenn co3maHust CUCTEMBI — NPUBOAST HAUMEHOBAaHUS U
TpeOyemble 3HAYEHUs TEXHUUYECKHUX, TEXHOJIOIMYECKHUX,
IIPOU3BOJCTBEHHO-DKOHOMUYECKUX  WJIH  JPYruX  IOKasaTelen
00BEKTa aBTOMATH3allMM, KOTOPBIE OJDKHBI OBITH JOCTHTHYTHI B
pesyabrare co3nanusi AC, M yKa3blBalOT KPUTEPUHM OILICHKHU
JOCTHXKCHMS LeJe co3laHus CcucTeMbl. llenb B TEXHUKE
IPEIyCMAaTPUBACT  IOJOKUTEIBbHYK)  J[UHAMUKY,  W3MEHEHHE
TEKYLIETO COCTOSIHUS ~ 4Yero-nubo B  CTOPOHY  yIydIIEHUS,
YJIOBJIETBOPEHUS ONpPEAEICHHbIX NOTPeOHOCTEM WM TpeOoBaHUI.
W3MepuMOCTh LIETH NPEIOJIaraeT, YTO MO ONUCAHUIO LIETH MOKHO
JIETKO OIIPENENINTh, HACKOJIBKO €€ IOCTM)KCHHE YIYYIIHT TEKyllee
cocrosiHue. Llenb B TeXHHMKE YacTO OMIMOOYHO HICHTH(PULIUPYIOT C
3amade.  Hampumep, «uenp  —  CTPOUTENBCTBO  HOBOIO
MHOT'03TaKHOTO KHMJIOr0 JoMa». Ha camMom Jene, «CTpOUTEIbCTBO
MHOT'03Ta)KHOT'O KHJIOTO JJOMay — 3a/1a4a, 1eJlb — IPUObLIb, & MUCCHS
— «TIOBBILIEHUE 01arocoCTOsIHUS rpaknany. [lpumep neneit u 3amau
CO37aHMs aBTOMaTU3UPOBAHHOM CHCTEMBI yUeTa:

«lenssMu  co3naHusg  aBTOMATU3MPOBAHHOM CHUCTEMBI  ydeTa
ABIIIOTCSL:

1) MOBBIIIICHUE TOYHOCTHU Y4ETa. . .;

2) CHI)KEHHE 3aTpaT, CBSI3aHHBIX C...;

3) noBbleHHe 3QHEKTHBHOCTH. . .

3amauu co3/1aHus aBTOMAaTU3UPOBAHHON CUCTEMBI yUETa:

1) 3amMeHa  ycTapeBmIMX NPUOOPOB ydeTa Ha  HPUOOPBHI,
OTBEYAIOIIME COBPEMEHHBIM TPEOOBaAHHSM;
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2) aBTOMaTH3allMsl ~ MpOIlecca  U3MEPEHUs  YYUTHIBAEMbIX
(U3UYECKUX BEINYHH,

3) aBTOoMaTH3alMsg ~ Opolecca  KOHCOJMHMIALMHM  JaHHBIX 00
U3MEPEHHBIX BEITMUNHAX.

3. XapakTepucTuka 00b€KTOB aBTOMATHU3AIUH.

4. TpeOoBaHUS K CUCTEME.

4.1. TpeOoBaHUS K CUCTEME B LIEJIOM.

4.1.1. TpeGoBaHus K CTPYKType U (YHKIIMOHUPOBAHUIO CHCTEMBbI
— IepedyeHb  MOJACHUCTEM, MX Ha3HAuYe€HHE UM  OCHOBHBIC
XapaKTEPUCTHKH, TPEOOBAHUS K YHCITY YPOBHEH HepapXuu U CTECIICHH
LEHTpaJIN3alUul CUCTEMBI.

4.1.2. TpeboBaHus K YHUCICHHOCTH M KBaJM(HKAIIUK TEpCOHAIA
CUCTEMBI U PEXKHUMY €ro paboThI:

* TpeOOBaHUs K YMCICHHOCTH MepcoHaa (rmons3oBareneii) AC;

* TpeOOBaHMs K KBAIM(UKALMU T[E€pPCOHANA, MOPSAKY €ro
HOJrOTOBKH U KOHTPOJIS 3HAHUI U HABBIKOB,;

* TpeOyembIii pexumM padoTsl nepconana AC.

4.1.3. Iloka3aTenu Ha3HAYEHUSA:

* CTEIIEHb  IPUCIOCOOJIIEMOCTH  CUCTEMBI K  H3MEHEHHIO
IPOIIECCOB W METOJIOB YIPABJIECHUS, K OTKIOHEHHMSM I[apamMeTpoB
00BEeKTa yIpaBJICHHUS;

* IOMyCTUMBIE TIPeAEIbl MOJSPHU3ALUH U PA3BUTUS CUCTEMBI;

* BEPOATHOCTHO-BPEMEHHBIE ~ XapaKTEPUCTUKH, TPU KOTOPBIX
COXpaHseTcs LeIeBOe Ha3HAYEHUE CUCTEMBI.

4.1.4. TpeOoBaHusI K HAJEKHOCTH — TPeOOBAHUS K HAJIEKHOCTH
TEXHUYECKHUX CPEJICTB U IPOrPaMMHOI0 00ecIIeYeHusl.

4.1.5. TpeboBanuss mno 0O€30MaCHOCTH — TpeOOBaHMS IO
o0ecrieueHHI0 0€30MacHOCTH MpPH  IKCIUTyaTallud  (3amura oT
BO3JIEUCTBUM JIEKTPOMArHUTHBIX IOJIEH, aKyCTHYECKUX IIYMOB U T.
I.), MO0 JONYCTHMMBIM YPOBHSM OCBEIIEHHOCTH, BHOPAllMOHHBIX WU
IIYMOBBIX Harpy3oK.

4.1.6. TpeboBaHMs K 3PrOHOMHKE U TEXHHUUYECKOM 3CTETHKE —
MoKa3aTesIn AC, 3a1arolne HEOOXOIMMOE KaueCcTBO
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B3aMMOJICHCTBUS YEJNOBEKa C MAIIMHOM M KOM(OPTHOCTH YCIOBHUI
paboTHI IepcoHaa.

4.1.7.  TpeboBaHus K  OKCIUIyaTallud,  TEXHHYECKOMY
00CITy’)KHBAaHHIO, PEMOHTY M XpPaHCHHIO KOMIIOHEHTOB CHCTEMBI:

*BUABI W MEPUOIUYHOCTh oOcmyxuBaHusi TC CcUCTeMBl WU
JTOTTYCTUMOCTB PaboThl 6€3 00CTyKUBAHHUS;

* MpeABapuUTeIbHbIE TPEOOBAaHUS K JOMYCTHMBIM ITUIOIIASAM IS
pasmemieHust mepcoHana . TC cHCTeMBI, K TapameTpaMm CeTei
HHEPrOCHA0KEHUS U T.IL.;

* TpeOOBaHUs MO KOJIMYECTBY, KBATU(PHUKALKUU OOCITYKMBAIOIIETO
HepcoHaja U pexxuMam ero padoTsl,

* TpeOOBaHUSI K COCTaBY, Pa3MEIICHHUIO M YCIOBHUSIM XpaHEHUS
KOMIIJIEKTA 3alacHbIX U3/EIHi U TPUOOPOB;

4.1.8. TpeboBanus K 3aIIuTe nHpopmaruu oT
HECAHKIIMOHUPOBAHHOTO JIOCTYIIA.

4.1.9. TpeboBaHus IO COXPAaHHOCTH MH(GOPMAIIMH TPU aBAPUAX —
OPUBOJAT IIE€pEeYeHb COOBITUH: aBapuil, OTKa30B TEXHUYECKHUX
cpencTB (B TOM YHUCJIE€ — HOTEps MUTAaHUS) U T. M., P KOTOPBIX
JI0JDKHA OBITH 00ecrieueHa COXpaHHOCTh MH(OPMAIH B CUCTEME.

4.1.10. JlonomHuTEIBHBIC TPEOOBAHUS.

4.2. TpebOoBanus Kk (GyHKIUSAM (337a4aM), BBITOJIHSICMBIM
CHUCTEMOM.

4.2.1. IlepeueHb pyHKIMN U 337124 110 KaXJ10H MOACUCTEME.

4.2.2. TpebGoBanuss Kk ¢opMe TPEACTABICHUS BBIXOIHOM
UHpOpMALINH.

4.2.3. TlepedyeHb U KpUTEPUU OTKA30B IS KaXJAO0W (YHKIIUH, T1O
KOTOPOI1 3a/1at0TCsl TpeOOBaHMS MO HA/ICKHOCTH.

4.3. TpeboBaHus K BUIaM OOECIICUCHUSI.

5. CocraB 1 conepkanue padoT M0 CO3AaHUIO CUCTEMBI.

6.ITopsiiok KOHTPOJIS ¥ IPUEMKH CUCTEMBI.

7. TpeOoBaHusl K COCTaBy U COAEpPX aHUIO pabOT MO MOATOTOBKE
00BEKTa aBTOMATU3aI[MH K BBO/1y CUCTEMBI B JIeicTBUE.

8. TpeboBaHMs K TOKYMEHTHPOBAHHUIO.

9.Mcrounuku pazpaboTKH.
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B mnonpaznene 4.3 «TpeGoBanuss k BHAaM o0eclevyeHUs»» B
3aBUCHUMOCTH OT BHJA CHCTEMBI TMPUBOAAT TpeOOBaHUS K
MaTEeMaTHYEeCKOMY, UH(OPMALIOHHOMY, JTUHTBUCTUYECKOMY,
IPOrPaMMHOMY, TEXHUYECKOMY, METPOJIOTHYECKOMY,
OpPraHU3aIMOHHOMY, METOJUYECKOMY U JIpyrue BUAaM OOecreueHus
CHCTEMBI.

J171st mporpaMMHOro odecrnevyeHusi CHCTEMbI TIPUBOJISIT MEPEUYCHb
MOKYITHBIX TIPOTPAMMHBIX CPEACTB U TPEOOBAHHMS, TIPEIBIBISICMBIC K
HUM.

Onucanne  MHQOPMALUMOHHOIO  oOOecHeYeHHMs]  COJIEPIKUT
CJIEIYIOIINE PA3AEIIbL:

* npuHIUIIBEI opranu3anuu NO;

* oprau3anus cobopa u nepegadu HHGopMaIumy;

* IOCTPOEHHE CUCTEMBI KJIaCCU(UKALIUU U KOJUPOBAHUS;

* OpraHM3anys BHyTpUMAIIMHHONW NHPOPMALIMOHHON 0a3bl;

* OpraHu3anys BHEMAIIMHHONW HH()OPMAITMOHHOM 0a3bl.

Jlyist oOpraHu3anuoHHOro odecneyeHns IPUBOAAT TPEOOBAHUS:

*K CTpyKType U (YHKIUSM NOJpa3fesieHuH, Y4acTBYIOLIUX B
(G YHKIIMOHUPOBAHUH CUCTEMBI W obecrneunBaroIuX
JKCILTyaTaIuIo;

* K Opranm3anui (QYHKIHOHUPOBAHUS CHUCTEMBI U MOPSIKY
B3auMojeiicTBus  mepcoHara AC u  mepcoHanma  0OBeKTa
aBTOMATH3AIUY;

* K 3alUTe OT OMUOOYHBIX AEHCTBUN EPCOHANIA CUCTEMBI.

Jns  mMaremaTumdeckoro o0ecme4eHHs] CHCTEMBI IPUBOJAT
TpeOOBaHUS K COCTaBy, OOJAacTH TNPUMEHEHHS (OTpaHMYCHUS) M
croco0aM HMCHOJIB30BaHUS B CHCTEME MAaTEMAaTUYECKHX METOIOB U
MoOJieTiel, THUIOBBIX AalTOPUTMOB U aJTOPUTMOB, MOJICKAIIUX
pa3zpaboTke.

B T3 na AMC moryr BKJIIOUaThCs NMPHIOKEHUs. B 3aBUCHUMOCTH
OT BHUJA, HA3HAYCHUS, CHCHUPUIECKUX OCOOEHHOCTEH OO0BEeKTa
aBTOMATH3allM WM YCIOBUH  (YHKIHOHUPOBAHUS  CUCTEMBI
JnomnyckaeTcst opopMIIsTh pa3zaenbl T3 B BUAE MPUIOKEHUN, BBOAUTH
JOTIOTHUTEIbHBIC, NCKITFOYATh WK 00bEeIUHATH nmoApasaeisl T3.
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2.4. Texnoaornu nomaep:kxu KI UC
Onpenesienne u TpedoBanus K TexHoaoruu nomaepxku KL UC

TexHoNorus: NpOEKTUPOBAHUS ONPENEISAETCSI KaK COBOKYITHOCTh
TPEX COCTaBIISIOLIUX:

1) momaroBoii mpoueAypsl, ONPEACISIONIEH NOCIeA0BaTEIbHOCTh
TEXHOJOTMYECKHX OIepalil MpoeKTUpOBaHUs (puC.);

2) KpUTEpHEB U MPABUII, UCTIOIB3YEMbIX JUIS OLICHKU PE3YJIbTaTOB
BBINOJTHEHUSI TEXHOJIOTHYECKHUX Olepaluii;

3) HoTanwmii (rpaUIecKuX U TEKCTOBBIX CPEICTB), HCIOIb3YEMbIX
JUI OIIUCAHUSI IPOEKTUPYEMOM CUCTEMBI.

TexXHONOrMYeCcKUue  MHCTPYKLUH, COCTAaBIISIIOIIME  OCHOBHOE
COJep)KaHUE TEXHOJOIMM, JIOJDKHBI COCTOSTh U3  ONHUCAHMsA
IIOCJIEZIOBATEIbHOCTH TEXHOJIOTMYECKUX OINEPALMH, YCIOBHM, B
3aBUCUMOCTH OT KOTOPBIX BBINOJIHAETCS Ta WIM MHas olepauus, u
OIIMCaHUM CaMHUX OIIEPALUM.

TexHoorust NpoeKTUPOBaHUs, pa3paboTku u conpoBoxaeHus MC
JIOJI’KHA YIOBJIETBOPSTH CIICTYIOIIUM OOIITIM TPEOOBAHUSM

* noanepxuBath nosuHslid XKL I10;

* o0ecrmeynBaTh  TapaHTUPOBAHHOE  JOCTIDKEHHE  LeJel
pa3pabotku MC ¢ 3a1aHHBIM KaueCTBOM M B YCTAaHOBJIEHHOE BpEMS;

* o0ecreynBaTh BO3MOKHOCTB BBIMOJIHEHHS] KPYIHBIX IPOEKTOB
B BHUJE MOJCHCTEM (T.e. BO3MOXHOCTb JIE€KOMIIO3MLIMU HPOEKTa Ha
COCTaBHBIE YAaCTH, pa3pabaTblBacéMble TpyNIaMu HCIOIHUTEIECH
OTPAaHWYEHHOW YHUCIIEHHOCTH C TMOCJIEIyolle  HHTerpanuei
cocTaBHBIX uacTei). OmbIT pa3zpaborku KpynHbIX MC mokasbIBaer,
4TO 751 MOBbIMIEHUS 3(PPeKTHBHOCTH PabOT HEOOXOAUMO pa30oHUThH
IPOEKT Ha OTJEJbHbIE C1a00 CBSI3aHHBIE 0 JAHHBIM M (YHKIHIM
nojacucteMel.  Peanuszanust MOACUCTEM  JOJDKHA — BBINOJIHSTHCS
OTIEJbHBIMU TpyHNaMH crneuuanuctoB. llpu sTtom Heobxoanmo
o0ecreunTh KOOPAUHALIMIO BEJCHHs OOILIEro MpOeKTa M MCKIIIOYUTh
IyOnmMpoBaHUE PE3yJbTaTOB pPadOT KaXKIOW MPOEKTHOW TPYIIIHI,
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KOTOPOE€ MOKET BO3HUKHYTh B CHJIy HAJIW4YUsl OOIIMX HaHHBIX U
b yHKIIHI;

* oOecrme4ynBaTh BO3MO>XHOCTh BEJICHUS pabot o
NPOCKTHPOBAHUIO OTIENBHBIX MOJCUCTEM HEOONBIIMMHU TPYIIIaMU
(3-7 uenoBek). DTO OOYCIOBICHO NPUHLUIIAMH YIPABISIEMOCTH
KOJUICKTMBA W  TIOBBIICHHUS  MPOU3BOJUTEIBFHOCTH 32  CYET
MUHHMMHU3ALUU YUCIIa BHEITHUX CBSI3€H;

* o0ecrieunBaTh MUHHMaJIbHOE BpeMs MTOJTyICHUS
pabotocnioco6Hoit IC. Peus unet He o cpokax rotoBHoctu Beeit C,
a 0 CpOKax peaju3alud OTACNIbHBIX mojcucteM. Peammzanus UC B
[IEJIOM B KOPOTKHE CPOKH MOXET MOTpeOoBaTh MPUBICUCHHS
OOJIBIIIOTO YHWCTa Ppa3pabOTUYUKOB, TPH OTOM IPGHEKT MOXKET
OKa3aThCs HWXKE, YeM IpU peain3alud B 0ojiee KOPOTKHE CPOKH
OTJIEIbHBIX MOJACUCTEM MEHBUINM YHCIOM pa3paboTuukoB. [IpakTuka
MOKa3bIBAET, YTO Ja)Ke€ MPH HAIWYMHU TOJHOCTHIO 3aBEPIICHHOIO
IPOEKTa, BHEIPEHHE HJAET I[OCJIEeI0BATEIbHO IO OTAEJIbHBIM
HOJICHCTEMAM;

* IpeaycMaTpUBaTh BO3MOXXHOCThH YIPaBlIeHUs KOH(UTypauuen
NPOEKTa, BEACHUS BEPCHM NPOEKTa M €ro  COCTaBISIONINX,
BO3MOXXHOCTh @BTOMAaTUYECKOT'0 BBIITYCKA MPOEKTHON JOKYMEHTAIUU
¥ CUHXPOHHU3ALIMIO €€ BEPCHUI C BEPCUSIMH IIPOCKTA;

* oOecreynBaTh HE3aBUCUMOCTbH BBIMOJHSIEMBIX IPOEKTHBIX
pemenuii ot cpencts peannzauuu MC (cuctem ynpasineHus 6azamu
nanabix  (CYB/I), omepalMoOHHBIX CHCTEM, S3BIKOB M CHCTEM

IPOrPaMMHUPOBAHHUSA );
* HUMETh TMOIJEPKKY CO CTOpoHBI cornacoBaHHbIXx CASE-
CPEJICTB, o0ecreuynBaroImx aBTOMAaTHU3ALIHIO IIPOLIECCOB,

BBIITOJIHACMBIX HAa BCCX CTAAUAX }KH

ITonsitue CASE
IlepBonavansHo (1980-e) 3nauenue tepmuHa CASE (Computer
Aided Soft-ware/System Engineering) orpaHHYHBaIOCh BOMPOCAMH
ABTOMATH3AIMN YEPUCHUS TUarpaMM.
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Cospemennsie CASE-cpencTBa 0XBaThIBalOT OOIIMPHYIO 00J1aCTh
MOJIICPIKKH Pa3IMYHBIX TEXHOJIOTUH MIPOEKTHPOBAHUS,
HOKPBIBAIOIIMX BeCh KU3HEHHbIH Uk [10.

B Hacrosiee Bpems k CASE-cpenctBam oTHocAT nr000e
OpOrpaMMHOE  CPEICTBO, aBTOMATH3UpYIOIlEE Ty WIH HHYIO
coBokynHocTh mporeccoB  JKI[  HMC, Bximrowas aHamu3 ©
bopmynupoBKy TpebOoBaHuil, MpoekTupoBaHue npukiaaanoro 110 u
0a3 JaHHBIX, TEHEpalUI0 KO/Aa, TECTUPOBAHHE, JOKYMEHTUPOBAHUE,
obecrnieueHue Ka4yecTBa, KOH(QUTypallMOHHOE  yIpaBJIEHUE,
yIOpaBiIeHUE TMPOEKTOM U Jp. U oO0Jajaoliee CleoyoUUMU
OCHOBHBIMH XapaKTEPHBIMU OCOOCHHOCTSMMU:

* rpau4ecKUe CpeAcTBA JJIs ONUCAHUSA M JOKYMEHTHPOBAHMS
(0K

* yaoOHbII nHTEpPEiic ¢ pa3paboTINKaMU;

* UHTETpaluss OTAENbHBIX KOMIIOHEHT, mnojanepxuBaromux KL
I10;

* UCIIOJIb30BAHME  CIIELMAJIbHBIM  00pa3oM  OpraHM30BaHHOIO
XPaHWINIIA IPOEKTHBIX METaJaHHbIX (PEIO3UTOPHSL).

IIpu 53ToM OOJBLIYIO pONb UIPAOT METOABl BHU3YaJIBHOTO
OpeACTaBIeHUs UHPOpMaUMU. OTO MPEanojaraeT IMOCTPOCHHE
CTPYKTYPHBIX WJIM MHBIX TUarpamMM B peajJbHOM Maciutabe BpeMeHH,
UCTOJIb30BaHUE MHOTIOOOPa3HON IIBETOBOM MAJUTpPbI, CKBO3HYIO
NPOBEPKY CUHTAKCHYECKUX MTPABUIL.

Kaaccudpukanus CASE-cpeacrs

CoBpeMEeHHbI PBIHOK HPOTPAMMHBIX CpPEACTB HACUYUTHIBAET
okosio 300 paznmuunbix CASE-cpencTB, BKIIOUasi Kak OTHOCUTEIBHO
JIellIeBble U OTpaHUYEHHbIE 110 BO3MOXKHOCTAM cucteMsl it TIK, Tak
U JIOPOTOCTOSIINE CHUCTEMBI JIi HEOTHOPOIHBIX BBIYHACITHTEIBHBIX
w1aT$opM U ONIEPALIMOHHBIX CpPej.
Bce coBpemennbie CASE-cpencTBa MOryT ObITh KIacCU(QUIMPOBAHbBI
B OCHOBHOM 110 TUIIAM U KaTETOpUsIM.

[Io (YHKUUOHAJBHBIM  BO3MOXKHOCTSIM,  OTPAKAIOIIIM
¢ynkumonanbHyto opueHTauuto CASE-cpeacTB Ha Te WM HHBIE

117



IIpoekmuposaHue UHPHOPMAYUOHHBIX cCUCMeEM

npoueccel XKI[ U KOMIOHEHTHBIN COCTaB, BBIACISAIOT CIEAYIOIIHNE
turbl CASE-cpencts:

s cpenctBa anamuza (Upper CASE). Ilpenna3znauensl Juis
MOCTPOCHHS U aHanm3a Mojenelt npenmetaoit oonactu (Design/IDEF
(Meta Software), Bpwin (Logic Works));

ecpeacrBa aHanuza u npoektupoBanus (Middle CASE).
[TognepxuBatoT  Haubojiee  PacHpPOCTPAHEHHBIE  METOJOJIOTHU
MPOEKTUPOBAHUA W HCIONb3YIOIIKUECS MAJI1 CO3/IaHUs IPOEKTHBIX
cnenupukanuii (Vantage Team Builder (Cayenne), Designer/2000
(ORACLE), Silverrun (CSA), PRO-IV (McDonnell Douglas),
CASE. Ananmutuk (Maxkpollpomkekr));

* BoixogoM  Takux ~ CpeACTB  SIBISIIOTCS  crieuuUKaiuu
KOMIIOHEHTOB M HMHTEP(EHCOB CHCTEMBI, apXUTEKTypbl CHUCTEMBI,
AJIrOPUTMOB U CTPYKTYp AaHHBIX;

e CpeAcTBa TPOCKTUPOBaHUs 0a3 JaHHBIX — 00ecleYynBaIoT
MOJIETUPOBAaHUE JaHHBIX M TEeHepaluio cXxeM 0a3 JaHHBIX (Kak
npaBuiio, Ha si3bike SQL) st Hanbonee pacnpoctpanennbix CYB/I.
K umm ortHocarcs Erwin (Logic Works), S-Designor (SDP) u
DataBase Designer (ORACLE). CpenctBa mnpoeKTupoBaHHs 0a3
JMaHHbIX uMeroTcsl Takxke B coctaBe CASE-cpenctB Vantage Team
Builder, Designer/2000, Silverrun u PRO-1V;

* cpenctBa (ObICTpOi) pa3paboTku mpuiiokeHWi. Ha HavaimbHOM
stane cyuiectBoBanud MC ux pa3paboTka Benach Ha TPaAUIIMOHHBIX
A3pIkax MporpamMupoBaHus. [lo Mepe Bo3pacTaHus CIOXKHOCTU
pa3pabaTbIBa€MbIX CHCTEM IMOSBIIAJIACH IMOTPEOHOCTH B  HOBBIX
CpelcTBax, 00ecrneYnBarOINX COKpAIlIEHHE CPOKOB pa3padOTKu. ITo
HOCTYKUJIO TPEANOChUIKOM K CO3JAaHMIO IIEJIOT0 HampaBiICHUS B
obmactu [IO — HHCTpYMEHTaJIbHBIX CPEACTB M OBICTPOIA
paspabotku npunoxenuit (RAD — Rapid Application Development).
RAD nonyuunna mupokoe pacrnpocTpaHEeHHE M 0J00peHHe B KOHIIE
XX Beka. Konnenmio RAD Takxe 4acTo CBSI3bIBAIOT C KOHIICTIITEH
BU3YaJIbHOTO TporpammupoBanus. IIpumepsl cpex pa3paboTkw,
4acTUYHO ucmoiyb3ytoie npuHiunsl RAD: C++ Builder u Delphi
(Borland). Pa3zButue 3TOr0 HampaBie€HHUs MPUBEJIO K MOSBICHUIO HA
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peiake 1O cpencTB aBTromMaTH3anuu mpakTHuecku BcexX 3tanoB KL
NC u HOBBIM moaxonmam K co3nanuio u mpoektupoBanuio NC. K
CASE cpezactBaM pa3pabOoTKu NpuiIoKeHu oTHocsaTes Taoke: 4GL
(Uniface (Compuware), JAM (JYACC), PowerBuilder (Sybase),
Developer/2000 (ORACLE), New Era (Informix), SQL Windows
(Gupta) u ap.) u TeHepaTOpbl KOAOB, BXOIAIIME B COCTaB Vantage
Team Builder, PRO-IV u yactuuno — B Silverrun;

*cpeAcTBa  pPEUMH)KUHHUPHUHTa —  OOECHeurBalOT  aHajIu3
MPOrpaMMHBIX KOJOB M cxeM 0a3 JaHHBIX U (HOPMHUPOBAHHE HA HX
OCHOBE pa3JMYHBIX MoOJieJell M MPOEKTHhIX cHenupuKaui.
CpencrBa ananuza cxeM b/l u popmuposanuss ERD

* BxoasaT B cocraB Vantage Team Builder, PRO-IV, Silverrun,
Designer/2000, Erwin u S-Designor;

*B 00JacTM aHalu3a MPOTPAMMHBIX KOJIOB HauOoJIbIIee
pacnpocTpaHeHHe NOJIy4alT 00BeKTHO-opueHTHpoBanHele CASE-
cpelcTBa, 0OeclneynBalolue pe-MHKUHUPUHT MPOTpaMM Ha SI3bIKE
C++ (Rational Rose (Rational Software), Object Team (Cayenne));

* BCIIOMOTATEJIbHBIE TUIIBI BKIIIOYAIOT:

v/ cpeiCcTBa IUIAHMPOBaHWs W ymnpaBieHus mpoekroM (SE
Companion, Microsoft Project u np.);

v’ cpexcTBa KOH(HUTypaIrimOHHOT O YIIPABJICHUSA (PVCS
(Intersolv)); o cpencrBa TectupoBanusi (Quality Works (Segue
Software));

v' cpexactBa nokymentuposanus (SoODA (Rational Software)).

[Io cTemeHH HWHTErPHUPOBAHHOCTH BBHIMONHICMBIX (DYHKIUI
BBIIIETIAIOT caenyroniue tunbl CASE-cpencTs:

* OTHENBbHBIE JIOKAJIbHBIE CpPEJCTBA, peIIaole HeOobIme
aBTOHOMHBIE 3a1aun (tools);

* HA0Op YaCTUYHO HHTETPUPOBAHHBIX CPEICTB, OXBATHIBAIOLIUX
OOoNBIIMHCTBO 3TarnoB ku3HeHHoro 1ukia UC (toolkit);

* IOJIHOCTBIO MHTEIPUPOBAHHBIE CPEJCTBA, MOJACPKUBAIOIINE
Bech KL IC u cBA3aHHbBIE OOLIMM PETIO3UTOPUEM.
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HNuTterpuposannoe CASE-cpencTBo (MM KOMIUIEKC CPEICTB,
noanepxuBaommx nonueii  KI[ I[10) coxmepxut cremgyrommue
KOMITOHEHTBI:

* penio3utopuit, sBisrommiics ocHoBoit CASE-cpencta. On
JIOJDKEH o0ecreunBaTh XpaHEHNWE BEPCUMl MPOEKTa U €ro OTHECNIbHBIX
KOMIIOHEHTOB, CHHXPOHH3AlMI0 TOCTYIUIEHUs HH}oOpManuu OT
pa3NIUYHBIX Pa3padOTUMKOB IMpPU TPYNIIOBON pa3paboTKe, KOHTPOJIb
METaJlaHHbIX Ha TIOJHOTY U HEMPOTHUBOPEUHBOCTb;

s rpaduyeckre  CpeicTBa  aHauM3a M IPOCKTHPOBAHUSA,
oOecreynBarolIie CO3JaHUE U PENaKTUPOBAHHE HEPapXUUYECKU
CBSI3aHHBIX TUArPaMM;

* cpeacTBa pa3pabOTKU TPWIOKEHUH, BKItodas si3biku 4GL u
IE€HEPATOPbl KOJI0B;

* CPEJICTBA KOHPUTypallMOHHOTO YIIPABJICHMUS;

* cpeAcTBa JOKyMEHTUPOBAHUS;

* CPEJICTBA TECTUPOBAHUS;

* CpeCTBA YIPABICHUS POEKTOM;

* CPEJCTBA PEUHKUHUPUHTA.

JApyrue cnocods kaaccupuxkanun CASE-cpencrs:

* [10 IPUMEHSAEMBIM METOI0JIOTUSM U MoJiesiM cucteM u b/l;

* 110 cTeneHy uaTerpupoBanHoctu ¢ CYB/I;

* 110 TOCTYIIHBIM IUIaTOpMaM.

Ha cerogusamunii neHs PoccHiCKUI  pPBIHOK MPOrPaMMHOIO
oOecrnieueHMs pacrojiaraeT claeIylolUMH Haubojiee pPa3BUTHIMU
CASE-cpenctBamu: Vantage Team Builder (Westmount I-CASE);
Designer/2000; Silverrun; Erwin; Bpwin; S-Designor;
CASE.Anamutuk. Kpome Toro, Ha pbIHKE NOCTOSHHO HOSIBJISFOTCS
KaK HOBBIE /111 OT€YECTBEHHBIX MOJIb30BATENCH CUCTEMBI (HalIpuMep,
CASE /4/0, PRO-1V, System Architect, Visible Analyst Workbench,
EasyCASE), Tak u HOBblE BepCHH, U MOJU(PUKALINN TTEPEUUCICHHBIX
CUCTEM.

Ouenka u Bb160p CASE-cpeacrts
Bxoanoit nndopmarueii 1iis nporecca OLEHKH SBIISETCS:
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* OnpezieNieHHE T0Ib30BATENbCKUX TOTPEOHOCTEH;

* [IEJIM ¥ OTPAHUYEHHUS IPOEKTA;

* na"Hble 0 noctynHbix CASE-cpencrpax;

* CIIUCOK KPUTEPUEB, UCIIOIB3YEMBIX B IPOIIECCE OLIEHKHU.

DneMEHTHI IPOIECcCa OLICHKU BKIIOYAKOT:

* QOpMYIMPOBKY IL€JM, MPEANOJIOKEHUH U  OrpaHUuYEHUH,
KOTOpBIE MOT'YT YTOUHSTBCS B XOZ€ NPOLIECCA;

* OIIpe/ieJIeHHe TMOTPEOHOCTH  MOJIb30BATENeH, OTpakarolue
KOJINYECTBEHHBIC M KaueCTBEHHbIE TPeOOBaHUS NOJb30BATENEH K
CASE-cpencTBawm;

* OmpezieNieHHe KPUTEPUEB, OMPEICIIAIONINX Ha0Op MapaMeTpoB, B
COOTBETCTBUU C KOTOPBIMH IIPOM3BOJUTCS OLICHKA W IIPUHATHE
pelieHus o BEIOOpE;

* (popmanu3anys pe3ysbTaTOB OLIEHOK OJHOTO UK 00Jiee CPE/CTB;

* IPUHATHUE pemieHus (100 AanbHeHIIas OleHKa).

OnpenencHue cucKka KPUTEPUEB OCHOBAHO HA IOJIB30BATEIBCKUX
TpeOOBaHUAX U BKJIIOYAET:

* BEIOOpP KPUTEPUEB OLIEHKH;

* onpezieNieHre 00J1aCTH UCIIONB30BAHUS KaXKIOTO KPUTEPHS;

* onpeziesIieHUe OJJTHON WiIn 00Jiee METPUK JUIs KaXK10I0 KpUTEepus;

* Ha3HAUYEHHUE Beca KaX10My KPUTEPHUIO.

CoBpeMEHHBIE METOJOJOTUN W PEANU3YIOIIHAE WX TEXHOJIOTHUU
MOCTaBIISAIOTCSA B 3JIEKTpoHHOM Buje BMecte ¢ CASE-cpencrtBamu u
BKJIIOYAIOT OMOJMOTEKH MPOLECCOB, MAOJIOHOB, METOJIOB, MOJIETEH U
IpPYI'MX KOMIIOHEHT, IpeJHa3HauyeHHbIX g noctpoenus 11O Toro
KJIacca CUCTEM, Ha KOTOPBII OPUEHTUPOBAHA METOJOJIOTHSI.

DNEeKTPOHHBIE METO/I0JI0OT MM BKJIFOYAIOT TAK)KE CPEJICTBA, KOTOPHIE
JOJDKHBI ~ o0ecreunBaTh MX  aJalTaluio Uil KOHKPETHBIX
MOJIb30BaTeNe M BO3MOXKHOCTH Pa3BUTHUA [0  pe3ysibTaTaM
BBINIOJIHEHMUSI ~ KOHKPETHBIX  MpoekToB. Ilpomecc  amanrannn
METOJI0JIOTUH 3aKJIF0UAETCS B CIEAYIOLIEM:

* yAaJICHUE HEHYXXHBIX IIPOLIECCOB M JPYTUX KOMIIOHEHTOB
METOJI0JIOTUH;
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* I3MCHEHUE HETOAXOAIINX WM J00aBIeHHE COOCTBEHHBIX
MPOIIECCOB, TAKXKE METOJIOB, MOJIEIICH, CTAHJAPTOB U PYKOBOJICTB.

Hactpoiika  METOJNOJOTMH  MOXET  OCYIIECTBJATHCS  TO
CJIEYIOIINM aCTICKTaM:

* otansl 1 onepauuu XKII;

* YYACTHHUKH MIPOCKTA,

* ucnoab3yemble moaenu JKII;

* MOICPKMUBAEMbIC KOHIICTIIIUH H JIP.

DJNEeKTPOHHBIE METOJOJIOTHH, TEXHOJIOTHH U TOJIEP>KUBAIOIINE
nx CASE-cpenctBa  COCTaBISIIOT  KOMIUIEKC — COTJIACOBAHHBIX
MHCTPYMEHTAJIBHBIX CpeAcTB pa3zpadorku HUC.

2.5. PexoMeHaaMHU MO0 YIIPABJIEHHIO IPOTPAMMHBIM

MPOEKTOM
Oco0eHHOCTH TPOrPAMMHBIX IIPOEKTOB

IIporpaMMHBIE TIPOEKTBI OTHOCATCA K IMPOEKTaM, CBSI3aHHBIM C
CO3/IaHUEM  MPOTPAMMHBIX  CPEICTB, VYCIAYr WIH  BbIgave
COOTBETCTBYIOIIUX PE3YJIHTATOR.

OcHoBHBIE 0COOCHHOCTH MPOTPAMMHBIX TPOEKTOB 3aKJIIOUAIOTCS B
TOM, YTO TIPOTPAMMHBIC CPEACTBA: SBJISIOTCS HAWOOJEE CIIOKHBIMU;
ABIIAIOTCS. DJIEMEHTAaMU OOIeHd CHCTEeMbl, YBEIWYHBAIOIINMH €€
CJIIOHOCTh W CO3JIAIOIIUMH TPEANOCHIUIKA IS MOCIICAYIONUX €€
W3MEHEHUN; Hauboliee IOCTYMHBI i TOJb30BaTeNed W TOITOMY
ABIAOTCA OCHOBHBIM 06"I)GKTOM nux HpeTeHSHﬁ.

[IporpaMMHBIE CpeAcTBa IO CBOEH NPUPOJE OTIUYAOTCS OT
HEIIPOTPaMMHBIX IIPOAYKTOB, YCIYI U pPE3YIbTaTOB, I[IO3TOMY
yIOpaBICHUE MPOrpaMMHBIMU IPOEKTAMU HMEET XapaKTEpHbIE
OCOOEHHOCTH.
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IIpouecc ynpaBjieHusi IPOrpaMMHBIM MPOEKTOM

[lpouecc ympaBineHUss MPOTPAMMHBIM TPOEKTOM 3aBUCHUT OT
MHOTUX (aKTOpOB, HAMpUMEp, MEpPCOHANa, OpPraHU3alMOHHBIX U
JIOTOBOPHBIX TPEOOBAHMIA U CIIOKHOCTH

MpoeKTa. AAMHUHHUCTPATOPHI TPOTPAMMHOTO IPOEKTA OMPEACISIOT
METOJOJIOTHUI0 M METOAbl (TEXHOJIOTHIO) pealu3allid IPOCKTa,
HEOOXOMUMBbIE IS  BBIIONHEHUS 3a7a4 [POTHO3UPOBAHUS U
COOTBETCTBYIOIIETO TPEIOTBPAICHHS WM MHUHUMHU3AIUN PHUCKOB,
pelIeHrs BO3ZHUKAIOIIUX MPOOIeM.

[Tpouecc ympasaenus (mo 'OCT P MCO/MBK 12207) coctout u3
o0mmx paboT U 3a7a4, KOTOpble MOTYT OBITh HCHOJIB30BAHBI JIOOOH
CTOPOHOM, YHPABISIIONIEH COOTBETCTBYIOIIMM IPOIECCOM (aMu).
AJMUHHCTpATOp OTBEUYAET 3a YIPABICHUE MPOAYKTOM, MPOCKTOM,
paboTaMu U 3aj1a4aMM COOTBETCTBYIOIIETO Mpoliecca (OB), TAKUX KaK
3aKa3, MOCTaBKa, pa3paboOTKa, IKCIUTyaTallus, COMPOBOXKICHUE WU
BCIIOMOTaTeJIbHbIE MPOLIECCHI.

Hwke  mnpuBeneHo — ommcaHue — Ipolecca  yIpaBJIeHHS
nporpamMHubIM ipoekToM 1o I'OCT P UICO/MBK 12207.

1. TloaroroBka W omnpejaejleHne 00JaCTH yNpPaBJIeHHA.
JlanHas paboTa COCTOUT U3 CIAEAYIOIINX 3a]a4:

1) ycraHoBieHHE TPeOOBAHUH K peau3yeMOMYy IPOIIECCY;

2) ompenenieHHe ~ BO3MOXKHOCTEH — peanu3alud  Mpolecca:
MpOBEpKa HAJIWYHS, COOTBETCTBUS W TPUMEHUMOCTH PECYpCOB,
BBIICTICHHBIX  JUIsl  BBIMOJHEHHWS] W YOpPaBIEHUS  MPOIECCOM
(mepcoHana, MaTepuUaNoB, TEXHOJIOTMH U YCJIOBHH), a TaKke
PEANbHOCTH CPOKOB pean3aliy MpoLecca;

3) mpu HEOOXOIUMOCTH M 10 COTJIACOBAHUIO CO BCEMHU
3aMHTEPECOBAHHBIMU ~ CTOPOHAMU  HW3MEHEHHEe TpeOOoBaHWHA K
IPOIIECCy C TOYKH 3PEHHUsS YOBIETBOPEHUSI KPUTEPUSM 3aBEPUICHHUS
npoiiecca.

2. IlnanupoBanue. JlaHHasi paboTa COCTOMT B TOJTOTOBKE
IUTaHBI JJI BBINOMHEHUS Tporecca. [lmaHel TOMKHBI COAEpKATh
OTMHUCAHUsI COOTBETCTBYIOIIUX paboT W 3amay, O0O0O03HAYCHUS
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CO3/1aBa€MbIX MPOTPaMMHBIX MPOAYKTOB; OXBAaThIBaTh CJEAYIOILINE
BOIIPOCHI:

* YCTaHOBJICHHE TPaUKOB CBOCBPEMEHHOTO PEIICHUS 3a/1a4;

* OLICHKA HEOOXOIMMBIX TPYA03aTpaT;

* OMpeIeTICHUE PECYPCOB, HEOOXOIUMBIX JIJIsl BBIITOJIHEHUS 33124,

* pacmpeieseHle 3a1a4 110 UCIIOTHUTENSAM;

* ompeieNieHre 003aHHOCTEH UCTIOHUTENEH;

* ONpEJICTICHNEe KPUTUYECKUX CUTYyalluid, CBSA3aHHBIX C 3aJadyaMu
WM CaMUM IIPOLIECCOM;

* YCTAHOBJICHWE  HCIIOJIB3YEeMBIX B  TPOIECCE  KPUTEPHEB
YIOPABICHUS KAYECTBOM;

* OIIpEJICICHHUE 3aTPaT, CBSI3aHHBIX C peaanu3alnel nporecca;

e o0ecrieueHUEe YCIOBUW W ONpeneieHne UHPPaCTPYKTypHI
BBIIIOJIHEHHUSI POLECCa.

[Inanel  AOMKHBI  Takke  ycraHaBiuBaTh  Mozgenb KL
IIPOTPaMMHOIO  CpPEACTBA, 3aJayd, pacnpeleieHue 3amad |
COOTBETCTBYIOILIUE PECYPCHI.

OueHKH MpOEKTa, UCIOJIb3YEMbIE IPU IJIAHUPOBAHUU, JIOJKHBI
OXBaTbIBATh:

* CTOUMOCTb PeaM3allN COOTBETCTBYIOIIMX ITPOLIECCOB;

* HHQPACTPYKTYDY;

* MOTpeOHOCTH B  pecypcax, BKJIIOYas  COOTBETCTBYIOIIEE
YIOPABJICHUE W KOHTPOJIb; OLIEHKY U KOHTPOJIb Ka4eCTBa;

* YIIpaBJIEHUE PUCKOM;

* 3a/1aHVs, BBINIOJHSEMbIE B KaXIOM Tporecce U (wiu) pabdote.
AIMUHHCTPATOPbl  KaXAOT0 MPOrPAMMHOrO MPOEKTa  JIOJKHBI
CTPEMUTHCS TI0 BO3MOXKHOCTH HCIOJB30BAaTh CYIIECTBYIOIIYIO
OpraHu3allMOHHYI0  HHOpacTpykTypy. Ecmm  cymecTByromas
nH(DpacTPyKTypa HE YIOBJIETBOPSET MOTPEOHOCTSIM MPOEKTa, TOTJa
OHa JOJKHA OBITh COOTBETCTBYIOIIMM O0pa30oM aJanTHpOBaHa WU
JIOTIOJTHEHA.

ApXMBHBIE JaHHBIE CIEQyeT IMOCTOSIHHO MCIOJb30BaTh MJis
YCOBEPILIEHCTBOBAHUS ~ MPOIECCOB  KU3HEHHOTO  IHMKJIA  ATOM
OpraHu3aIuu.
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3. BbInojHeHWe W KOHTPOJb. /laHHas paboTa COCTOMT U3
CJIEYIOLIMX 3a/1ay:

¢* Ha4YaTb pcain3anuro I1J1aHa, YTOOBI YAOBJICTBOPUTH
MMOCTABJICHHBIM LCJIAM W KPUTCPUAM IMPOCKTA, BBIMIOJIHAA YIIPABJICHUC
mponeccom;

* OCYIICCTBIIATh TEKYIIMHA HaI30p 3a BBIIOJHEHHWEM IIpOlecca,
NOATOTaBIMBAs KAK BHYTPEHHHE OTYETHI O Pa3BUTHH HpoLiecca, TaK U
BHEIIHUE OTYETHI JUIsI 3aKa3YMKa B COOTBETCTBHH C YCIOBHSMHU
JIOTOBOPA;

* ICCIIEZIOBAaTh,  AHAIM3MPOBATh WM pelIaTh  MPOOJIEMBI,
oOHapy>KeHHbIE TIpU BBHIMOJIHEHUH THporecca; Bce oOHapykeHHBbIE
npoOieMbl M UX PpEIICHHA JODKHBI OBITh  JJOKYMEHTAJbHO
oopmIIeHBI;

* B YCTaHOBJICHHBIC CPOKU OTYUTATHCS O peal3alny MMpoIecca.

M3mepeHust mporpaMMHOTO CPEICTBA MOT'YT OBITh MCIIOJIb30BaHbBI
JUIL TIPOBEPKH COOTBETCTBHS MEXKIY OXHMIABIIMMUCS (GYHKIHIMHU
IPOTPAMMHOTO MPOJYKTA U €ro (GYyHKIUSMH IPH SKCIUTyaTalllH.

4., TlpoBepka u ouneHka. JlaHHas paboTa COCTOMT U3
CJIEYIOIINX 3a/1a4:

* 00CCTIeYNTh OLEHKY IMPOTPAMMHBIX NPOAYKTOB M IUIAHOB Ha
COOTBETCTBUE YCTAHOBJICHHBIM TPEOOBAHUSAM;

* IPOBEPHUTH PE3YJIbTaThl OLEHOK IPOTPAMMHBIX IPOAYKTOB,
paboT u 3amad, peaqu3yeMbIX B XOJe MpoIecca, Ha COOTBETCTBHUE
MIOCTABJICHHBIM LIEJISIM M Ha BHITTOJIHEHNE YTBEPIKICHHBIX TJIAHOB.

Bcenomorarensusie nporeccet mo 'OCT P MCO/MDK 12207
(HanmpuMep, MPOLECCH COBMECTHOTO aHAJIM3a W aylnTa) JOTOIHSIOT
paboTy 1o MPOBEPKE U OICHKE.

5. 3apepumenue. /lanHas paboTa COCTOUT U3 CIETYIONIMX 3aau:

1) ompenenuTh CTENEHb COOTBETCTBUS KOHEYHBIX PE3YJbTaTOB
KPHUTEPUSM, YCTAaHOBIICHHBIM B JIOTOBOPE WM OpPTraHU3alMOHHON
IpoIIeType;

2) TPOKOHTPOJIUPOBATH PE3yJbTAThl M MOJHOTY JOKYMEHTAIIUH
CO3JIaHHBIX MTPOTPAMMHBIX TPOIYKTOB M BBHITIOJTHEHHBIX PaboT.
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Bce  mpeacraBieHHBIE — OKOHYATEIbHBIE  PE3yNbTaThl |
COOTBETCTBYIOIIAS JOKYMEHTAIMsI JOJKHBI OBITh COXpPaHEHBI B
apXuBe B COOTBETCTBUH C YCIOBUSMU JOTOBOPA.

Cranmaprel B 00J1aCTM  yHPpaBJIeHUST NPOrPAMMHBIM
NMPOEKTOM:

* PykoBonctBo  PMBOK™  comepXUT pEKOMEHIAIMU  TI0
YIOPABICHUIO TPOEK-TAMH B 1EJIOM;

*T'OCT P HCO/M3BK 12207 copepxuT wuHbOpPMAIUIO O
MPOrpaMMHBIX MPOEK-TaX, BCIIOMOraTeNbHbIX mporeccax (5.2 TOCT
P UCO/MBK 12207) m omuca-Hue OOJIBIIMHCTBA MOJICKAITUX
peanu3anuu padoT (BUIOB AEATEIBLHOCTH) U 3a/1a4 (3aJaHui).

* ICO 10006 coxmepxuT uH(POpPMAILIUIO, OTHOCSIIYIOCS K
MOBBIIICHUIO KAYECTBA YIPABICHUS IPOEKTOM.

KonTposbHbIe BOpochI
Kakue noxkymentsl Bxoasat B coctaB HMO XII UC?
[Tepeuncnure xnaccupukanuonusie rpynmuposkn HMO XKL UC?
HazoBure crangaptel Ha npoueccol XKL UC?
Ha xakue rpynnsl aenstcs npoueccs XKL T1IO UC?
Kakue TexHonmornueckue TOKyMEHThI pa3paboTaHbl IS
NOJICP>KKH MTpakThdeckoro npumeHenus cranaapra ISO/IEC 122077
6. Ha kakue crtaguu pazbuBaercs paspadorka C?
7. Kakue QyHKIIUH BBITONIHAIOT JOKyMeHTaIus Ha ctagusax XKL UC?
8. UTo BXOAUT B COCTaB MPOrPaMMHBIX JOKYMEHTOB 1o (azam XKI]
nc?
9. Hatite onpenenenue T3 Ha co3maHne aBTOMATU3UPOBAHHOM
CHUCTEMBI?
10. Tlepeuuncnure pa3aens! T3 Ha co3maHue aBTOMATH3UPOBAHHOMN
CHUCTEMBI?
11. Ha xakuie COCTaBISIFOIINE JEIUTCS TEXHOIOTHSI IPOSKTHPOBAHUS
ncC?
12. TIpuseaute knaccudukanuo CASE-cpencts?
13. Ot kakux GaKkTOPOB 3aBUCHUT MPOIECC YIIPABICHUS

IPOTPaMMHBIM ITPOEKTOM?
126
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3. HPEAINPOEKTHOE OBCJIEJOBAHUE
OBBEKTA
3.1. 3agaum ¥ 3TANBI NPEANPOEKTHOrO 00C/Ie10BAHNS

OO6cnenoBanue MpEANPUITHS SIBJISIETCS Ba)KHBIM u
OTIPENENISIOIUM 3TaroM TpoekTupoBanuss UC u npu mpaBHIBHOM
MOJXOJIE TIO3BOJSIET COKPATUTh OKCILTyaTAal[MOHHBIE pacXoibl U
BpeMsl Ha HWCHpaBICHHE OMMOOK, OOHAPYKHBAEMBIX MOCJIE CIAYH
CHUCTEMBL.

[peanpoekTHOE 00CIEIOBAaHHE OOBIYHO COCTOUT U3 TPEX ATAIOB:

1) npenBapurteabHOE 00caer0Banue (COOp cBeAcHHI 00 00BEKTE);

2) aHAJIM3 CBEJCHUI (ONMUCAHUE M MOJCIUPOBAHUE MPEIMETHOU
obnactn);

3) ornenka 3¢dexTrBHOCTH U 1enecoodpasnoctu UT-mpoekra.

Ha kaxagoM »JrTame TNPUMEHSIOTCS — Pa3iU4HBIE . Memoobl
uccneooganus cucmem ynpasierus (UCY).

Leny HCY: ynyudmeHwe, U3MEHEHUE (PEUH)KUHUPHUHT) WU
ABTOMATH3AIHsI CUCTEM YIPABIICHHS.

IIpeomem uccrnedosanusi, TO €CTh TO, YTO U3yYaeT UCCIIETOBATEIh
C ILeJbI0 pemieHus MpolieM Ha OO0BEKTe, 3TO: CHCTEeMa 3HaHWH,
YMECHHI W HaBBIKOB;, METOJBI M CIIOCOOBI, (DaKTOPHI BHEIIHEH U
BHYTpPEHHEN CpeIbl; MPOLIECCHI, TPOUCXOASIINE B OPraHU3AIIH.

Obvekmom  ucciedosaunusi  SBJSIETCS  OpraHu3aUs W €e
MOJICUCTEMBI — peanbHble (U3NYECKUE OOBEKTHI, H3MEPsIeMbIE
KaueCTBEHHBIMA M KOJUYCCTBCHHBIMH ITOKazarelsiMu. HaydrHoe
UCCIIeIOBaHNE, KaK MPaBHIIO, MPOBOJUTCS B MPEIAMETHBIX paMKax
OTIPENICJICHHOTO0 HAyYHOTO TMOJIX0/Aa C WCIOJIB30BAaHUEM TPYIIIIBI
HAay4YyHBIX MeTonoB. llenw wuccieqoBaHWsS CUCTEMBl YIPABICHUS:
yIydlieHue, W3MCHECHUE (PEUH)KMHUPUHT) WJIA aBTOMAaTH3AIUS
CUCTEM YIpaBICHUS.

Memoo uccrneoosanuss — 3T0 COCOO MOTYyYEHUS HOBOTO 3HAHMS, a
TaKkKe WHCTPYMEHTApUi, C TMOMOIIBI0 KOTOPOTO TMPOBOJUTCS
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HCCJIEIOBaHNE; COBOKYITHOCTh MPHEMOB 00paboTKH WH(pOpMAaIuy,
MO3BOJISIFOIINX JOCTUYB IIeJIeH HCCIeJOBaHusI.

Beibop MeTonmoB  WcclieoBaHMS, MHTErpanus — pa3iHnuHbIX
METOAOB IPH TPOBEACHHH MPEANPOSKTHOTO  00CIeNoBaHUs
onpeneisercss 3HAHHEM, OIBITOM W HWHTYMIMEH CIELHaTUCTOB,
MPOBOSIIINX HCCIIEJOBAHHUE.

Mertoabl HccaenoBaHUsA MPEIMETHOM 00JacTH MPOEKTUPOBAHUS
NC MoxHO pa3OuTh Ha CIEAYIOUINE TPYIIIIbI:

* OCHOBAaHHBIE HAa WCIOJb30BAaHUM 3HAHUH W HUHTYUIHMH
CHEUAINCTOB (IKCIIEPTHBIE METObI);

* ($OpMaTU30BAHHOTO IPEICTABICHHUS CHUCTEM, OCHOBAaHHBIC Ha
UCIIOJIb30BAaHUU  MAaTE€MaTHYeCKHX, HSKOHOMHMKO-MaTEeMaTHUYECKHX
METOZOB U METOAOB MOJCIUPOBAHUS, CpEeId KOTOPBIX IIpH
MPOCKTUPOBAHUM  MH(POPMAIIMOHHBIX  CHUCTEM  0CO0O€  MeCTO
3aHUMAIOT TpauuecKue, BKIIOYAIOMIME PA3JIMYHBIE  METOJIBI
rpaduyecKoro npeAcTaBiIeHUs HHOOPMAIUH.

* KOMIUIEKCHPOBAaHHBIE — C(OPMHUPOBAIUCH IYyTEM HHTETpaluu
SKCIEPTHBIX U (HOpPMaTU30BaHHBIX METOJOB (KOMOMHATOpHUKA,
CUTYaIlMOHHOE MOJICITUPOBAHKE, TOIOJIOTH, TPaOCEMUOTHKA H ).

3.2. Coop cBenenuii 00 o0beKkTe

Ha npensaputenbHoM — 3Tame  OOClIEOBaHMSI  pELIAOTCS
CJIEIYIOIINE 3a/1auu:

* QpelIBapUTENIbHOE BbIABIEHUWE TpeOoBaHMM K Oyaymieu
CUCTEME;

* OIpejiesIeHUue CTPYKTYPhl OpraHU3aluy;

* OIpeeNneHue nepeyHs LeneBbX (yHKINUN OpraHu3alimg;

* aHanM3 pacnpefeneHus GYHKUUMH 10 MOApa3sAeiIeHUAM H

COTPYIHUKAM;

* BbBIIBJICHHEC  (YHKIIMOHAIBHBIX  B3aUMOJEHCTBUMA  MEXKIY
noapasaeJICHUsIMHU, MH(POPMALIMOHHBIX IIOTOKOB BHYTpH
MOAPA3ACIICHUA ¢ MEXIy HHMH, BHEIIHUX WHGOPMAIMOHHBIX
BO3JICHCTBH;
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* aHaANM3 CYNIECTBYIOIIUX CPEACTB aBTOMATHU3AIMH OpTaHHU3AINH
U 1p. JIUTEThHOCTh TpPEIBApUTENFHOTO OOCIIEAOBAaHUS OOBIYHO
cocrapnsier 1-2 Hemenu. B TedeHWe STOro BpEeMEHU CUCTEMHBIN
AQHAIUTUK JOJDKEH o0cienoBaTh He Oosiee 2-3 BUAOB JE€ATEIbHOCTU
(yuet kaznpoB, Oyxrantepusi, IepeBO3KH, MApKETUHT U JIp.).

COop wuHpopManuu IS TOCTPOCHHUS TIOJHOMW OHW3HEC-MOACIH
OpraHu3allMi YacTO CBOJAMUTCS K M3YYEHHUIO JOKYMEHTHPOBAHHBIX
MH(GOPMALIMOHHBIX MOTOKOB M (DYHKLUMH IMOApA3JENIeHUN, a TaKke
POM3BOJIUTCS ITyTE€M HHTEPBbIOMPOBAHUS U AHKETUPOBAHMS.

K Hagamy pabGor mno o0cnenoBaHHIO OpraHu3anusi OOBIYHO
NPEOCTaBIAET KOMIUICKT JOKYMEHTOB, B COCTaB KOTOPOIO OOBIYHO
BXOJIAIT:

1) ceogHass wuHpOpMamUs O  JCATENBHOCTH  MPEANPHATUS
(oprcTpyktypa, uHbopmaius o0 yrpaBleHYECKOH, (UHAHCOBO-
DKOHOMUYECKOM, IPOU3BOACTBEHHON IEATEIBbHOCTH IPEAIPUITHS,
CBEJICHHsI 00 YUCTHOM MOJTUTHUKE U OTYETHOCTH);

2) peryisipHbIii  JJOKYMEHTOOOOPOT — Hpeanpusitus  (peecTpsl
BXOJISIIIICH, UCXOAIICH U BHYTpeHHEH nHbopmaruu (tadm. 3.1.);

3) cBeneHus 00 HHPPACTPYKTYpE MPEIIPUSITHUS;

4) cBeneHUs1 00 OTBETCTBEHHBIX JIMIIAX U UCIIOTHUTEIISIX.

OnvH W3 METOIOB UCCIENOBAaHMS, KOTOPBIH MOXET ObITh
MIPUMEHEH Ha 3Tare cOopa CBe/IeHUH — HHTEPBbIOUPOBAHUE.

Cnucku BONPOCOB JJIsi MHTEPBBHIOMPOBAHMUS W AHKETHPOBAHUS
COCTaBIIIIOTCA MO KaXaoMmy oOcieayeMoMy TMOApa3JeIeHUI0 U
YTBEPXKIAIOTCS PYKOBOIUTENEM KOMIAHUU. DTO JIETAETCS C LENbIO:

* TperOoTBpAICHUSI JI0CTyTIa K KOH(UACHINATBEHOM
UHpOpMaINK;

* YCWJIEHHUS LI€JIeBOM HANPaBIE€HHOCTH 00CIEI0BAHNUS;

* MHHUMU3AIUN OTBJICUEHHS COTPYAHUKOB MPEINPUATHA OT
BBITTOJIHEHHSI JOJDKHOCTHBIX 00s13aHHOCTEH.

O0muii  mepeyeHb  BONMPOCOB (C HMX  MOCIEAyIOLIEH
JieTaau3alyent) BKIIIoYaeT CIIeAYIOIINe MYyHKTHI:

* OCHOBHBIE 33JIa4¥ TIOJPa3/ICIICHUI;

* cobupaemas U peructpupyemas HuHpopMmars;

129



Hpoekmupoeauue undiopmauuoyublx cucmem

®* OTYCTHOCTH,
M BSaI/IMOILCﬁCTBI/IC C ApyruMu noapasaciIiCHUsAMU.

Ta0muma 3.1.
Peectpsl undpopmarun

Peectp Bxomsmeit na(ppMan

(HarmvenoBan1e npen- |(HamvernoBasie moapasae- |XapakTepHCTHKI 00pabOTKII TOKYMEHTOB
HPUATIS) JICHIIS)

Ne|HanmenoBanne 1 |[Kto odpada- |Otkyaa no- | Tpynoemxocts|IIeproamanocts, |[Criocod nosy-
Ha3zHaueHHe JOKy- |THIBaeT CTymaeT periaMeHT qeHIS
MEHTa

Peectp BHyTpeHHeill HHpOpMALIIIT

(HanmeHoBaHue npe- [(HanMeHoBaHIe noapasie- | XapakTepHcTHKI 00padOTKH J0KYMEHTOB
TIPHATIA) JICHIA)

Ne|Hanmenosanne n  |[Kto odpada- |Komy me- | Tpynoemxocts|IIeprioaimanocts, |Crnocod nmomy-
Ha3HA4YeHHE JOKY- |ThIBAeT peaaer periaMeHT YeHIS
MeHTa

Peectp nexoasmeii nupopmarn

(HamveHnoBanne npen- [(HanvenoBanne mogpas- | XapaKkTepICTHKI 00padOTKII JOKYMEHTOB
TIPIATIS) JICTICHIS)

Ne|HanmenoBanne n  |Kto obpaba- |Kymamo- |Tpyaoemkocts([Iepnomiranocts, |Criocod nomyde-
Ha3HAYeHIe JOKY- |ThIBaeT CTymaeT periaMeHT HIIS
MEHTa

AHKeTbl VI PYKOBOAUTEJECH M CHEUHMATUCTOB MOTYT
COJIEpKaTh CJIEAYIOLIUE BOIPOCHI:

* KaKOBHI (C TO3WIMI BaIlero TOJpa3/eiCHHs) JOKHBI OBITH
eI  CO3/aHMsl  HMHTETPUPOBAHHOW  CUCTEMBI  YIPABIICHHS
MPEANPUITHEM;

* OpraHu3alMOHHAas CTPYKTYpa MOJapa3IeICHHUS;

* 3a/a4d NOAPA3/IEIICHNUS;

* MOCJIEIOBATENBHOCTD JEUCTBUM ITPU BBIITOJHEHUH 3a]1a4;

* C KakUMHM THIIaMHM BHEIIHUX OpraHu3anui (0aHK, 3aKa3yuK,
MOCTAaBIIMK M T.I.) B3aUMOJEWCTBYET NOJpa3ciieHue U Kakou
nH(popmanelr 0OMeHUBaeTCS,

* KaKWUM CIPABOYHBIM MATEPUATIOM BHI MOJIb3YETECH;

* CKOJIBKO BpeMEHH (B MUHYTax) Bbl TPaTHUTE Ha HCIOJHEHHE
OCHOBHBIX OIE€palliid; Ha KakKhe JaThl MPHUXOISATCS «ITUKOBBIC
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Harpy3ku» (IepUOJUYHOCTh B MeECAL, KBapTal, IroJ M T.J.);
TEXHUUYECKOE OCHAIEHUE MOApa3JesieHusl (KOMIIBIOTEpHI, CETb,
MOJEM U T.IL.); MCIOJIb3yeMble NPOTrpaMMHBIE MPOIYKTHI IS
aBTOMAaTHU3alK OU3HEC-TIPOLIECCOB;

* KakMe OTYEThl M KaK 4acTO Bbl TOTOBHUTE Il PYKOBOJCTBA;
KJIIOYEBBIE CIELMATIUCTBI MOAPA3JEICHUs, CIIOCOOHBIE OTBETHUThH Ha
aro0ble  BOMPOCHI MO OW3Hec-TpoueccaM, MPUMEHSIEMbIM B
MOJIpa3/IeJICHUN;

*  XapaKTEePUCTUKHU yJaJIeHHBIX OOBEKTOB YIIPaBICHUS;

* JIOKYMEHTOOOOpPOT Ha pabovyeM MecTe.

CoOpanHble TakuM 00pa3oM JaHHble, Kak [paBUJIO, He
OXBAaTbIBAIOT BCEX CYIIECTBEHHBIX CTOPOH OpPraHW3allMOHHOU
JEeSTEBHOCTH U 00J1a/1al0T BBICOKOM CTENEeHbI0 CYyOBEKTUBHOCTH. U
caMoe€ IJIaBHOE, YTO TaKOro poja OOC/I€JOBaHUS HE BBIABIAIOT
YCTOMYMBBIX  (DAKTOPOB,  CBSI3aHHBIX  CO  CHEIU(PUUECKUMHU
O0COOEHHOCTSIMH OpIaHU3alUM, BO3/EHCTBOBAaTh HA KOTOPHIE MOYKHO
UCKIIIOUYUTEIIBHO METOJaMU byHKIMOHATBHON HaCTpOMKHU
OpraHU3allMOHHON CHUCTEMBI.

AHanmu3 OmpocoB PYKOBOJUTENEH 0OCIeIyeMbIX OpraHuM3alui U
OPENNPHUATUA TOKA3bIBAECT, YTO MX IPEICTaBICHUS O CTPYKTYpE
OpraHu3aluy, OOIMMX W JIOKAJIBHBIX LEeNAX (QYHKIMOHUPOBAHMUS,
3ajayax M (QyHKOMSIX MNOApa3/eleHui, a Takke HNOJYUHEHHOCTH
pabOTHUKOB HMHOTJAa WMEIOT MPOTHBOPEUYUBBIA xapakrep. Kpome
TOTO, 3TH TMPEACTaBIEHUS TOAYaC PacXoAsTcs ¢ O(UIUAIBHO
JEKJIapUpyeMbIMM ILE€JISMM M TpaBWiIaMH WIA [POTUBOpEYAT
(bakTHUECKOM eI TeTbHOCTH.

Ecmu ctpykTypy MH()OPMAIMOHHBIX TOTOKOB MOYKHO BBISIBUTH IO
o0Opa3iaM J0KyMEHTOB M KOH(QHUIypalusM KOMIBIOTEPHBIX CETed U
0a3 JaHHBIX, TO CTPYKTypa peEalbHbIX MHUKPOIIPOIIECCOB,
OCYILIECTBIISIEMBIX TEPCOHAIOM B HMH(OPMAIMOHHBIX KOHTAKTax (B
3HAUUTEIBHON Mmepe HEI0KYMEHTHPOBaHHbIX ) ocTaercs
HEU3BECTHOM.

OTBeTl Ha OTU  BONPOCHI MOXET JaTh CTPYKTYpHO-
(GyHKUIMOHANbHASA JUAarHOCTHKA, OCHOBaHHAs Ha METOJaX CIUIOLUIHOMN
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(umu  BBIOOpOUHOI) ¢oTorpaduu paboyero BpEeMEHH NEpcOHAa.
Llens NWArHOCTHKM — TIOJYYCHHWE JIOCTOBEPHOTO 3HAaHUS 00
OpraHu3aluu U OpraHu3al[MOHHBIX OTHOIIEHUAX ee
(GyHKIMOHATHHBIX JIEMEHTOB.

B cBs3u ¢ 3TUM K BaXHEWIIMM 3adadaM (PyHKIIMOHAIBHOMN
JMarHOCTUKU OpPTaHU3AIIMOHHBIX CTPYKTYP OTHOCSTCS:

* Kinaccupukanus cyobeKToB (YHKIIMOHUPOBAHUS (KaTeropuil u
rpynn paboTHUKOB);

* KiaccupuKalyUs 3JIEMEHTOB TMpolecca (HYHKIMOHUPOBAHUS
(meitcTBUi, mpoLeAyD);

* KiaccupuKanys HampaBlIeHUH (pelaeMbIXx MpoOseM), Iemei
G YHKIIMOHUPOBAHUS;

* KiIaccu(UKaIys 3J1€MEHTOB HH(POPMALIMOHHBIX IOTOKOB,;

* mpoBeleHHEe  oOcCieoBaHUs  JEATEIbHOCTH  IE€pCcOoHalIa

OpraHu3aIuy;

* HCCIEOBaHUE pacrpenesieHus (MO0 BPEMEHHM U YacToTe)
OpPTaHM3aIMOHHBIX  XapaKTePUCTHK: mpoLeayp,  KOHTAaKTOB
nepcoHarna, HarpaBJICHUH NeSITeITbHOCTH, JJIEMEHTOB

WH(POPMAIIMOHHBIX TIOTOKOB — IO OTACIBHOCTH UM B KOMOHWHAIIHSX
JIpYT C IPYroM MO KaTeropusiM pabOTHUKOB, BUAAM MPOIEAYp U HX
HaIpaBJIEHUSM (COTJIACHO pe3yIbTaTaM U JIOTUKE UCCIICOBAaHUN);

* BBUIBJICHHE  PEATbHOM  CTPYKTYpbl  (YHKIIMOHAJIBHBIX,
WHGOPMALIMOHHBIX, HEPAPXUUYECKHX, BPEMEHHBIX, MPOOIIEMHBIX
OTHOILIEHUH  MEXAY  PYKOBOJIUTEISIMU,  COTPYIHUKAMU U
MOJIpa3/ieICHUAMU;

* YCTaHOBJIGHHE CTPYKTYpBI pacmperenieHusi pabouero BpeMeHH
PYKOBOJIUTENEH U nepcoHana OTHOCUTENHHO (YHKIHH, TpobieM
Y LIeJIel OpraHu3aluu;

* BBIIBICHHE OCHOBHBIX TEXHOJNOTUH  (DYHKIIMOHUPOBAHUS
opranu3zanuu  (MHGOPMAIIMOHHBIX  TPOIECCOB,  BKJIOYas U
HEJOKYMEHTHPOBaHHbIE), WX IIeNeNoNiaraHusl B CpPaBHEHUU C
JIEKJIApUPYEMBIMU TIEJISIMU OpraHU3aIlIH;
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* BBIIBICHHE OJHOPOAHBIX MO crneuuduke IesTeTbHOCTH,
[EJIEBOM  OpPHEHTAllMM ¥  PEATbHOM TOAYMHEHHOCTH TPYIII
paboOTHUKOB, (POPMUPOBAHUE DPEATHLHOW MOJETH OpPraHU3alMOHHON
CTPYKTYPHI U CpaBHEHHE €€ C JeKIapUpyeMOii;

* OIpeJeNeHne MPUYUH PACCOIJIACOBAHUS JACKIApUPYyeMON U
pEABHOM CTPYKTYpPbl OPraHU3alIMOHHBIX OTHOIICHHU.

Cnaownoii  «gpomocpagueiiy paboueeo 6pemeHu Ha3bIBACTCA
HETIpEphIBHOE  HAONIOZACHWE W  PETUCTpAIMs  XapaKTePUCTHK
paOOTHHKOB B mporecce (YHKIMOHUPOBAHUS B TEUYEHUE BCETO
pabouero mus. Uudopmarus mocieqoBaTeIbHO BHOCSTCS B 3apaHee
3arOTOBIICHHYIO pabodyro TabnMIly, KOTOpas IO OKOHYAaHUU
npoueaypsl  OOCJelIOBaHUS  IOMOJHSETCS  JOMOJIHUTEIbHBIMU
XapaKTePUCTUKAMU: TEXHOJIOTHYECKasl BETBb, CUCTEMHas (DYyHKIHS,
MPEAMET, aCTEKT, IMOIMOHAILHBIN (oH M Ap. YacTh mokaszarteseH,
T€, YTO TIOMEUYEHBbl 3BE3[I0YKOH, 3alONHAIOTCS B Ipolecce
obcnenoBanus, ocTalbHble — mocie. Coaepikanue padoueid TabInIbI
MOJKET OBITh CIIEAYIOLIUM:

* HOMep (1O MOPSIIKY);

* areHr (JIOJKHOCTH 00CIeyeMOoro pabOTHUKA);

* BpeMms, B TEYEHHE KOTOPOTO BBIMOIHSIIACH IPOIEAYPa;

* mpouenypa (HaMMEHOBAaHHE COACPKAHUS  COBOKYITHOCTH
SJI€MEHTApHBIX JEHCTBHUM, OOBEAMHEHHBIX OOIIHOCTBHIO perraeMoin
YaCTHOM 3a7a4M);

* conepkaHue (CyTh TPOLEAYPHI, KOTOpass JOJDKHA OBbITh
KIJIAaCCU(UITUPOBAHA);

* uHbopManus (HampaBlieHUE ABMKEHUS HHPOPMAIMH MEXITY
areHTOM M KOHTPareHToM);

* UHUIMATHBA (MHUIMATOP Hayaia BBINOJHEHUS JIaHHOMN
IpoLEeaypHl);

* KOHTpareHT (JOKHOCTh PAaOOTHHMKA, KOTOPBIA HAXOIUTCS C
00clieryeMbIM B KOHTAKTE);

* OTHouleHHWe (oTpaxkaromias cyOOpAMHALMIO  are’Hra u
KOHTpareHTa (popma B3auMOJICHCTBUS B JaHHOM MpOIenype);

* mnpoOiema (cIoBecHas XapaKTepUCTHKa peraeMoi IpoOIeMbl).
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Pe3yabTaToM npeAnpoeKTHOro 00cae10BaHUs JOHKECH SIBUTHCS
«Otuer 00 H3Kcmpecc-00CAEAOBaHUU MPEANPUATUS», KOTOPBII
BKJIIOUYAET CIIEYIOIIEE:

* KpaTKoe CXEMAaTHYHOE OIMCaHHe OW3HEC-TIPOIICCCOB
(Hampumep: yhpaBlIeHHE 3aKyllKaMH W 3alacaMu, YIpaBJIcHHE
MIPOU3BOJICTBOM, yIIpaBICHUE POJaKaMH, yIIpaBJICHUE
(MHAHCOBBIMU pECYpCaMHu);

* OCHOBHBIC TPCOOBAHUS U MPUOPUTETHI aBTOMATH3AIIVH;

* OIICHKa HEOOXOMUMBIX JUIsi 00ecredyeHHs MPOEKTa PECypcoB
3aKa34yuKa;

* OIICHKa BO3MOXXHOCTH aBTOMATH3AIMH, NPEIIOKECHHUS II0
CO3/ITAaHUI0 ABTOMATH3WPOBAHHOW CHCTEMBI C OIICHKOH IPHUMEPHBIX
CPOKOB U CTOUMOCTH.

JIOKyMEHTBI, BXOJSIIME B OTYET 00 OOCJIeAOBaHUHU, MOTYT OBIThH
Npe/CTaBICHbl B BHJAEC TEKCTOBOI'O ONUCAHUS WIM TabIuI C
OMHMCAaHUEM ONEpalyii, HCIOIHUTEICH W JOKYMEHTOB OHW3HEC
MPOIIECCOB.

Hngopmayus, nonyuennas 6 pesyiomame NnpeonpoeKmHO20
00cne008ansl, AHATU3UPYETCS C MOMOIIBI0 METOJOB CTPYKTYpPHOTO
W/MaM  OOBEKTHOTO aHaju3a M HCIOJB3YETCS I  IOCTPOCHHS
MOJIeTICH  JCeSATENbHOCTH OpraHu3anuu. Mojaens OopraHu3anuu
MpearnoaraeT MOCTPOCHHUE JIBYX BHIOB MOJICIICH:

* MOJIETIH «KaK €CTh», OTPAKAIOIIEH CYIIECTBYIOIIEEe HA MOMEHT
o0clieroBaHUsl TIOJIOKEHHWE JIe7T B OPTaHM3allid W TTO3BOJISIOIICH
MOHSTh, KaKUM 00pa3oM (YHKIIMOHHPYET TaHHAs OpTaHM3aIlus, a
TaK)Xe BBIABUTH y3KHE MecTa U CHOPMYJIUPOBATH MPEIIOKEHUS T10
YIIYYIICHUO;

* MOJIENH «KaK JOJKHO OBITHY», OTpa)karolllel MpeacTaBIeHUE O
HOBBIX TEXHOJIOTUSX pa0OTHI OpraHU3aIUH.

Kaxxgas u3 Mmozeneit BKitouaeT B ce0s MOTHYIO (PYHKIIMOHATBHYIO
1 WHQOPMAITMOHHYIO MOJEIb JCSITeILHOCTH OPTaHMU3alHU, a TaKKe
MOJIeTIb, OIMCHIBAIONIYI0 AWHAMHKY TMOBEACHHS OpraHu3anuu (B
cily4ae He0OOXOIUMOCTH).
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B xauectBe OCHOBHOI'O Kapkaca, 06T>GIII/IH$[I-OH_IGFO n
CUCTCMATU3ZHUPYIOIICTO BCC 3HAHUA 10 6I/I3HCC'MOI[CJ'II/I, MOXHO
HCIOJIB30BATh PA3JIMYHBIC 3TAJIOHHBIC (pe(bepeHTHLIe) MOACIIN.

3.3. Onucanue cBegeHUI
IIpouexypa CA nJis onucanusi npeaMeTHON 00J1acTH

[Ipouenypa cucTeMHOro aHajau3a JJIsl ONUCAHUS TPEAMETHOMN
00JaCTH BKITFOYAET HUXKECIIEAYIOIINE dTAIIbI:

1. Onpenesienne acneKTa pacCMOTPeHHMSI CHCTeMbl, T.€.
OIpeieJIeHNe TOUKH 3pEHHs, C KOTOPOM paccMaTpuBaeTcs 0O0BEKT.

2. Onpenenenne o0bekTa. B KavyecTBe CHCTEMBI MOXKET
U3y4yaThCsl 1I€JI0€ NPEANpPUATHE WIM €ro IMOACUCTEMa, HampuMep,
OTIEJbHOE  MOApa3/efieHHe. 31eCh  ONpelessieTcsl  OCHOBHAas
NEeSATENbHOCTh, HAMPUMEpP, BBIMTYCK OMNPEACICHHBIX W3ACIUA U
IJ1aBHAs 11e1b (PYHKIIMOHUPOBAHUS, HAIPUMED, MOTy4YeHUE TPUObLIH,
eci 00beKT (PYHKIIMOHUPYET 3a CYET COOCTBEHHBIX CPEJICTB.

3. BblaesieHHe 3J1eMeHTOB. DJIEMEHTHI IOJDKHBI ObITh BBIIEICHbI
C TOYKH 3pEHUS MOCTABICHHOHN 3a/ladyd Ha OOBEKTe. DJIEeMEHTaMU B
CHUCTEME MOT'YT SIBJISITHCS MMOAPa3IeTCHUs U JOKHOCTH, HallpUMep:

* pyKOBOIUTENb Tpeanpuatus (OH ke sBisercs [JaBHBIM
TUPEKTOPOM) — riaBHas (QYHKIHMS KOTOPOro MPUHUMATh TJIaBHBIE
YIPaBICHUYECKHE PEUIEHUs] MO pa3IMYHbIM BONpOCAaM: O HaliMe u
YBOJILHEHUH TEPCOHAlIA, U 3aKIII0YaTh JOTOBOPHI C TOTEHIIUATBHBIMU
KJIMEHTaMU;

* TIaBHBIA Oyxranrep npeanpusaTuss. OCHOBHOW (yHKIMEH
ABIIIETCA BEACHHE OYXrajTepcKoro ydera Ha MNpeAnpusTuu,
pacmpe/eneHre CpeCcTB, BhITUIaTa 3apabOTHOM TIATHI,

* Oyxranatep (paOOTHHUKH OyXTajqTepuu) — OCYIICCTBIISIIOT
OyMa)KHYIO U YYETHYIO pabOTy MO BEIEHUIO OyXTaiaTepuu;

* 3aBEAYIOIIMM  XO3SMCTBEHHOM 4YacThIO NPEANPUATHS  —
pacrpezenseT MaTepuagbHble PECYpPCHI 110 LIEXaM U OTIIEIICHUSIM;

* JIATEUIIMKHA — OCYIIECTBISIOT BBIIIJIABKY U co3nanue TMII;
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* clecapu — OCYILECTBISIOT MEJIKUH PEeMOHT U OOCIy)XKMBaHHE
MIPOM3BOJICTBEHHOTO 000PYIOBaHHS U IPYTON TEXHHUKH;

* pabOTHHKU  OTAENa  KOMIBIOTEPHOTO  OOecredeHus  —
obecrieunBaroT padoTy OPUCHON TEXHUKH HA TIPEANPHUSITHH,

* OXpaHHMKH — 00ecreynBaoT 6€30MaCHOCTb Ha MPEIIPUATHH;

* WHXEHEPHl — BEAYT pacyeThl, CBS3aHHBIC C YIYYIICHHEM
CTapoi NPOAYKIIMH U BBEICHUS HOBOM.

4. Onpenenenue moacucreM. IlogcucremMamMu MOTYT SIBISITBCS
OTJeNbl, paboTaroliue CaMOCTOATENBHO, HO JUIA JIOCTHXKECHHS
OCHOBHOMH IS TEIIbHOCTH — BBITYCKA TIPOTYKIIHH:

* PYKOBOJICTBO IIPEIIPUATHEM;

* OTJeJ UHKECHEPOB;

e otTaen cObITa U MPOJAKU MPOAYKIIUU;

* OTJeJ MapKeTUHTa;

* Oyxrantepus;

* (hUHAHCOBBIN OTJIEIT;

* OT/AEN KOMITBIOTEPHOTO 00ecreueHus;

*  XO3SMCTBECHHBIA OTHEII,

* OTJAEN Ka/IpoB;

* OTJEJ KypbepCKOH TIOCTaBKH.

5. Omnpenenenue BHemHel cpeabl. Onpenensiorcss CyOBEKTHI
BHEIIHEW Cpelbl, OKa3bIBAIOIINE CYIIECTBEHHOE BIUSHUE Ha
MpeIIpUsITHE, HaTIpUMep, KOHKYPEHTBI, MOCTaBIIUKH,
MOTEHUUATbHbIE TOTPEOUTENH U AP.

6. Onpenenenne GyHKIUOHATBHON CTPYKTYPBI NpeaNnpUsiTUs
(byHKIIMOHANBHBIX 00JIACTEN U UX EATCITLHOCTH).

7. Bblaesienne W onucaHue Ou3HeC NPoUeccOB (MIPOIIECCHOE
OIMCaHKe MPEeIMETHOM 00IacTn).

IIpoueccHoe onucanue NpeaMeTHOM 00J1aCTH

OcHoBHBbIE MOHATHS nmpouecca
HpI/IBeI[eM CIIHCOK OCHOBHBIX HOHSTHIM rnpomnecca:

136



IIpoekmuposaHue UHPHOPMAYUOHHBIX cCUCMeEM

e npouecc B TepMuHax ISO 9000:2000 — 3TO COBOKYNHOCTH
B3aMMOCBSI3aHHBIX HJIM B3aMMOJACHCTBYIOUINX BHIOB IESTEIHLHOCTH,
npeoOpas3yoMX «BXOAbD B «BBIXOJIbI.

e BIQJIENICL]  Ipolecca —  JOJDKHOCTHOE  JIMIO, Hecyllee
OTBETCTBEHHOCTH 32 XOJ1 ¥ Pe3yJbTaThl IPOLIECCa;

* pecypchl — pecypchl, BBIICICHHBIE B PACIOPSHKEHUE BIIa/eiblia
npoliecca Al ero MpOBEACHUS; MOTYT BKJIIOYAaTh — 00OpYyHOBaHHE
(TpOM3BOJICTBEHHOE, KOHTPOJIBHO-U3MEPUTEIbHOE, OPUCHOE U Jp.),
NEepCOHaj, IOMEULICHUs, Cpelay, TPaHCHOpPT, CBs3b, MaTepUAJIbI
(BcoMoraresbHble), PUHAHCHI, JOKYMEHTAIUs U T. 1.;

* MapaMeTphbl Ipolecca — XapaKTepUCTUKH (MHpOpMaIus) Mo
KOTOpbIM Branenen mnpomecca M BBICIIMI PYKOBOAUTEIb MOTYT
CYyIUTh O TOM, HAacKOJbKO 3((EKTUBHO BBHINOIHAETCS Hpolecc U
JIOCTUTAOTCS JIU 3aIJIaHUPOBAHHBIE PE3YJIbTaThI;

* IOCTABUIMK — CYOBEKT, IPEIOCTABISIONINI PECYPCHI.

* MOTPEOUTENIb — MOTPEOUTENH PE3yIbTaTOB IMPOIECCa, CTENEHBb
YIIOBJIETBOPEHHOCTH KOTOPOTO TAKXKe IMpEJHA3HAUYEHA JJIsI OILCHKH
s dexTuBHOCTH TIpoIIecCa;

* BXOJIBI TIpOILIECCA — BXOJHBIE OOBEKTHI (CHIPbE, MPOIYKIIHA,
KOMILIEKTalMs, UH(pOpMALHsl WIN yciyra), KOTopble IpeodpasyroTcs
B BBIXOJBI TIpoOIlecca B XOJI¢ BBIOJHEHHMs mIporiecca. YacTto BXOIbI
OJIHOTO IpoIiecca SBIAIOTCS BBIXOJaMU JAPYIroro;

* BBIXOJIBI TIpoIIecca — MPOIYKIHMs, HHPOPMAIHS WU YCIIyTa paau
KOTOPOH! CyILIECTBYET MpoLecC.

* CeTh MIPOLIECCOB OpraHu3aluu - o0beTMHEHNE
B3aMMOCBSI3aHHbIX u B3aMMOCOIJIACOBAaHHBIX IPOLIECCOB
OpraHu3alliy B €HHYIO CUCTEMY.

IIpaBuJia MpoUEecCHOro ONMCAHUS NPeAMETHON 001acTH

1) Bce mpoliecchl AeNsATCS Ha OCHOBHBIC M BCIIOMOTATENIbHBIC (CM.
«Knaccuduxanus OuzHec mpoueccoB»). Uepe3 OCHOBHbIE MPOLECCHI
NPOXOAAT TPOW3BOAMMAS TPOAYKIHMS W/WIM YCIYyTH U UX
KOMITIOHEHTbI (MapKEeTHHT, MPOEKT, BXOIAIIME MaTephaibl U Jp.).
BcrmomorarenbHbie  TIporiecchl MpeJHa3HaueHbl ISl HOPMAJIBHOTO
(YHKIMOHUPOBAHUS ~ OCHOBHBIX  IpoueccoB  (paGora  oduca,
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XO3SICTBEHHAsl JIeATENBbHOCTh, OOYy4YE€HHE IepcoHana, MOJArOTOBKa
JIOKYMEHTAIUN);

2) OCHOBHBIX MPOIIECCOB JJOIDKHO OBITh He Oosee yeM 7+2;

3) kaxplii [Iporiece 0MKEH UMETh TOJIBKO OJHOTO BIIAJICTbIIa;

4) Bnajienplly JIOJDKHBI OBITh BBIJCICHBI BCE HEOOXOIMMBIC
pecypcsl ¥ TIOJHOMOYMS U YCTAaHOBJEHBl  IOKa3aTeNH
3(pPEKTUBHOCTH TPOLIECCa, OCHOBHBIE W3 KOTOPBIX: 3aTpaThl Ha
OCYIIECTBJIEHUE TIpOIlecca; pacyeT BPEMEHU Ha OCYILECTBICHHE
IIpolLECcca; MOKa3aTeIn KayecTBa MpoLecca;

5) nmpuopHUTET B YCTaHOBJICHUH TPEOOBAaHHUII K BBIXOJAM Ipoliecca
uMeeT notpedurens pesynbratoB [Iponecca. «KnueHt Bceraa mpasy.
IIpu sTOM mOTpPEOUTENIL MOXKET ObITh, KaK BHELUIHMM, TaK U
BHYTPEHHUM, TO €CTh BBIXOJ OJHOIO IIPOLIECCA MOXKET SBIATHCS
BXOJIOM JIPYTrOro B IIpeJieaax OJHOM OpraHu3aluy;

6) Bnazernel nporecca u TOJILKO OH OJIMH HECET OTBETCTBEHHOCTH:

* 3a BBIABJICHUE U BBINIOJHEHUE TpeOoBanuii [lorpedutens, B Tom
qucJie BHYTPEHHETO;

* 32 3¢ deKTUBHOCTH MpoIIecca;

* 3a pe3yJbTaT MpoLecca;

* 3a ero CBOEBpeMEHHY0 focTaBKy [lorpeOuTrernto.

7) Bce OTKIOHEHHUSI OT HOPMAJBHOTO TEUCHHMS MPOILECCa JOKHBI
(bUKCUpOBAaTBbCA M paccMaTpPUBATBCA Kak 0a3a A yaydIeHWH c
Y4E€TOM  DKOHOMHUYECKOM  I1€J1eCO00pa3sHOCTH  KOPPEKTHPOBKU
npouecca.

Knaccupukanus 6u3Hec npoueccon

Peanmuzanmss ~ mpomeccHoro  moaxoma  TpeOyeT — UYeTKOU
CTPYKTYpHU3aLuu OU3HEC MPOLIECCOB.

IlepBoii mombITKON Ki1accuduuupoBaTh OMU3HEC-TIpoOLIECCH ObuLIa
pa3paboTka MOJEIM IIENOYKH CO3JaHHs J100aBJIEHHOM CTOMMOCTH
(Value Chain), npemyoxennass Maiiknom [loprepom (tab6s.) B 1980
rogy. bBII Obulo mpemIokeHO JAETUTh Ha  OCHOBHBIE U
BcrioMoratenbuble.  Knaccudukanus M. [loprepa momydmia
pa3BUTHE B pe3yibTaTe peanus3aluu HopBexckoro mpoekra TOPP
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(The Productivity Program of the Technology Industry — mporpamma
TIOBBIIICHHS POU3BOIUTEILHOCTH IPOMBILIIEHHOCTH) 1o
CpPaBHUTEIHFHOMY OCHUMAPKHUHTY.

Takxke mnocpeacTBOM OeHUMapKuHra AMEpPUKAaHCKUNH LEHTP
npousBoauTebHOCTH U KauectBa APQC (American Productivity &
Quality Center) pa3paboTam  KpOCC-OTPaCIE€BYIO  CTPYKTYPY
knaccupukanuu  nporeccoB PCF  (Process  Classification
Framework).

B HacTosimiee BpeMs MHOTME MNPEANpPHUATUS  HCHOJB3YIOT
Kkinaccudukanuio, npeaioxkennyr B cragaapre [OCT P UCO 9001 -
2008.

I[To APQC npensarcs nHa 12 xkarteropuit (Kaxkmas KaTeropus
pa3buBaeTCs Ha IPYIIBI), U3 KOTOPBIX 5 KaTETOPHil — OlepaloOHHbIC
IIPOLECCHI, 7 — MPOLIECCHl YIPABIEHUS U MOJACPKKU:

KATeroprH ONepanMoOHHbIX MPoLeccoB (operating processes):

* paspabotka crpaterun (Develop Vision and Strategy);

* pa3paboTka u ympamieHue npoaykramu u yciayramu (Develop
and Manage Products and Services);

* PBIHOK ¥ ITpojiaxka npoaykroB u ycuyr (Market and Sell Products
and Services);

* noctaBka npoxaykros u ycuyr (Deliver Products and Services);

* ynpaBieHue oOciyxuBaHueMm kineHToB (Manage Customer
Service).

KATeropuu  MPOLECCOB  YNPABJIEHHUS M MOMIEPKKHU
(management and support ser-vices):

* pazpaboTka W TOIJepXKKa yenoBedeckoro kamutana (Develop
and Manage Human Capital);

* ynpaBineHue uHPoOpMaMoHHBIMU — TexHonmoruamu (Manage
Information Technology);

* ynpaBieHue (QuHaHCOBbIMM pecypcamu (Manage Financial
Resources);

* IpHOOpETeHNE, CTPOUTEIBCTBO U YIPaBlIEHUE COOCTBEHHOCTBIO
(Acquire, Construct, and Manage Property);
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* yIpaBJCHHWE  OXpaHOW  Okpyxaromiei  cpenst  (Manage
Environmental Health and Safety (EHS));
* VIIPABIIEHUE  BHEIIHUMH  CBSI3AMU (Manage External

Relationships);

* yIpaBlieHUE 3HAHUSMU, YIYYIICHUIMH U u3MeHeHussMu (Manage
Knowledge, Improvement, and Change).

CymectByroT Apyrue cnocoObl knaccudukanuu bIl: mo crenenu
CIIOXHOCTH, JIeTAIHM3aIliN, [0 MECTYy B OPICTPYKTYpE, HEpapXuu
LeJed U T. 1.

Tabnuna 3.2
[Monxonsr k knaccupuxarmu bBI1

M. Ioprep TOPP APQC TOCT P MCO 9001-2008
¢ OCHOBHEIE. IECPBHYIHBIC, ® OICPAlHOHHBIE, | ® TIPOIECCHI BRICIIEIO PYKO-
® BCIIOMOTraTeiIb= MoAACPKIIBAKO= ® VIIPaBJICHHA 1 BOICTBA;
HBIE. IIHE, TIOIICPIKKI. TIPOIIECChI MEHE’KMEHTA
¢  Da3sBUTHA. PeCypcoB;
® IIPOIECCHI II3MCPCHI,
AHAIN3a 0 YIyUIICHI,
® IIPOIECCHI KI3HEHHOTO
IIKJIA IPOXYKIIIIL
Haubonee  pacmpocTpaHeHa — ciefyromias — KiIacCU(pHUKaIMs

NPOLIECCOB B 3aBHCUMOCTH OT HWX Ha3HAYCHUS: OCHOBHbIE,
ynpaeneHusi U obecneyenus, B COOTBETCTBHHM C KOTOPOH MOJEINb
JICSITEIBHOCTH ~ OPTaHW3allMd  MOXHO TPEICTABUTh  CICIYIOIIAM
obpazom (puc. 3.1.):

—' [Ipomecchl ynpaBieHHs }4—

A 4
OcHoBHble bIT (penocrasiie-
"| HHA OpOTYKIUIM H yCIyT) >

TloTpedu-
TEIH

Iloctas-
IHKA

A

—>| [Ipouecchl odecIeueHI }—

Puc. 3.1. prOH.ICHHaﬂ MOACIIb ACATCIBbHOCTH KOMITAHUH
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OcHoBHbIe mpouneccbl — 370 mpoueccel KL  mpogykimu
KOMITAHHH. JTO «TOPU3OHTAIBHBIE)» TMPOLIECCHl, HAIMpaBICHHBIC Ha
CO3JaHME M pealM3alhi0 TOBapa WM YCIYTH, MPEICTaBISIIOIINX
[IEHHOCTH IS KIIMEHTa U 00eCIIeYNBAIOIINE JOXO0 KOMIIAaHUH.

OCHOBHBIE TMIPOLIECCHl MPUHATO OINHUCHIBATH MO CIEAYIOIIEH
MIPOU3BOACTBEHHO-KOMMEPUECKOH IETIOUKE:

1) mnepBUYHOE B3aUMOJICHCTBUE C KIIMEHTOM M OIPEICIICHUE €ro
MOTPeOHOCTEH;

2) peanu3anus 3amnpoca (3asBKH, 3aKa3a, KOHTpakTa W T.IL.)
KJIMCHTA;

3) moCNenpoaaKHOE COIPOBOXKICHUE,

4) MOHHUTOPHHT YIOBJIETBOPCHHUS MOTPEOHOCTEH.

[lpouecc «peanuzayus (3anpoca Kiuewma)» MOXET OBITh
JEKOMIIO3UPOBAaH Ha CIEAYIOIIMe MOAINpolecchl (mpoiecchl Oonee
HU3KOI'O YPOBHS):

* pa3paboTka (TPOCKTUPOBAHKE) TPOTYKIINH;

* 3aKylKa (TOBapOB, MAaTEpUAJIOB, KOMIUICKTYIOUIUX H3JIEIUi), B
TOM YHCJIE:

V' TpaHCIOPTUPOBKA (3aKyILIEHHOIO);

v pasrpyska, IpueMKa Ha CKJIaJl ¥ XpaHeHHe (3aKyIIEHHOTO);

* IPOM3BOJICTBO (CO CBOMM TEXHOJOTMYECKUM IIUKIOM U
BHYTPEHHEH JIOTUCTUKOK);

* IpUEMKa Ha CKJIaJl U XpaHeHHe (TOTOBOM MPOAYKIIUN);

* OTIpy3Ka, B TOM 4YHUCJIE, KOHCEepBalllusi W YIMaKOBKa, MOTPY3Ka,
JIOCTaBKa);

* yCKO-HaNaJKa;

* OKa3zaHue ycayr (MpeayCMOTPEHHBIX KOHTPAKTOM Ha TMOCTaBKY
WM UMEIOIIUX CAMOCTOSATENbHOE 3HAYCHHE) U T.11.

DTH STalbl MENOYKH TaKKe CTaHAAPTHBI, HAIPUMEp, B CTaHAapTe
ISO penakmuu 1994 r. npuBeneHbl MHOTME M3 3THUX IPOLECCOB B
KauecTBe  00s3aTE€NbHBIX W MOJJISKAMUX  CepTUPUKALINN).
[IpoBepuTh, Kakue OU3HEC-IEMOYKH CYHIECTBYIOT Ha MPEANPHUATHH,
MOKHO C TTOMOIIBIO MPOEKIIMH KaXKJO0TO U3 BBIJIETIEHHBIX «OU3HECOB,
OpPOAYKIIMM W YCIYr» Ha BBIIICYKa3aHHBI  (CTaHAAPTHBIN)
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OuONMMOTeUHBI  KiIaccuUKAaTop ~ KU3HEHHOTO WM YXKE
MIPOU3BOJICTBEHHOTO IIHKIIA.

JUIss OIEHKHM 3TaroB pabOThl C JIFOOBIM JIOKYMEHTOM MOKHO
UCTIONIB30BaTh TAKXKE AaHAIN3 <(OKU3HEHHOTO IMKJIA JOKYMEHTa,
KOTOPBIA MOKET BBITJISACTH CISIYIOMIUM 00pazoM:

* IPEAOCTABIISIET UCXOIHBIE aHHBIE;

* MOATOTABIMUBAECT, Pa3padaThIBACT;

* 3aII0JTHSET;

* KOPPEKTUPYET;

* opopmIsieT;

¢ IOAIIMUCHIBACT,

* KOHTPOJIUPYET COOTBETCTBUE YCTAHOBICHHBIM TPEOOBAHHSIM;

* BU3UPYET;

* COTJIACYET;

* YTBEPXKIACT;

* aKIEHTUPYeT (MPUHUMAET K CBEJICHUIO, UCIIOJIb3YET);

* XpaHUT;
* CHUMaeT KOIHIO.
IIpouneccsl ymnpaBileHHsI — 3TO IPOLECCHl IUIAHWPOBAHMUA,

OpraHu3aluy, MOTHUBAallUM U KOHTPOJISA, HaIlpaBiCHHbIE Ha
BBIPAOOTKY M peau3aliio YIpaBIeHYECKIX PELICHUH.

VYnpaBineHYecKUe pEIIeHUsT MOTYT MPUHUMATBhCS OTHOCHUTEIBHO
OpraHu3allii B II€JIOM, OTAEIHHON (YHKIMOHAIHHON OOJACTH WIH
OTJIeJIBHBIX OM3HEC MPOLIECCOB, HAIIPUMED:

* CTPaTETUYECKOE YIIPaABJICHHUE;

* OpPraHu3alMOHHOE MTPOSKTUPOBAHUE (CTPYKTYpH3aIus);

* MApKETHUHT;

* (pHAHCOBO-?KOHOMHUECKOE YIPaBIICHUE;

* JIOTUCTUKA U OPTaHU3ALINS [TPOLIECCOB;

* MEHE)KMEHT KaueCTBa;

* YIpaBJI€HUE MIEPCOHATIOM.

IIpu mnpoueccHOM ONHCAaHHUU YIPABICHYECKYIO JEATEIbHOCTh
MOKHO «pa3BepThIBaTh» MO TaK HA3bIBAEMOMY «YyIPaBICHUYECKOMY
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IUKITY» (OPUHATHS PELICHHs), KOTOPBIM BKIJIIOYAET CIEAYIOIINE
MIPOIIECCHI:

1) c60p u ananu3 uHpopMaIuK (IPOBEPKa HA JOCTOBEPHOCTD);

2) MOJATOTOBKA aJbTCPHATHB;

3) BBIOOp anbTEpPHATHBEI (TIPUHSATHE PELICHUS);

4) opraHu3aIysl peain3aiy PerieHus;

5) KOHTPOJIb UCTIOTHEHUS;

6) anammus;

7) xoppekius (peryiupoBaHue).

Hamnbonee wacTto BCTpedaromiyiecs BapUaHTHI JICTANHA3ANNN JUIS
BBILICTIEPEUNCIIEHHBIX MTPOLIECCOB!

coop undopmanum:

* ompezieNieHHe cocTaBa cobupaeMoil nHpopmanuy;

* onpenenaeHne GopM OTUETHOCTH.

BBIPA0OTKA pelIeHHUs:

* QHAJIN3 bTEPHATUB,;

* [IOIFOTOBKA BAPUAHTOB PEIICHUS;

* IPUHATHE PELLECHMS;

* BEIpa0OTKAa KPUTEPHUEB OLIEHKW; OpraHu3alys peaju3aliu
peLIeHMS:

* IJTAHUPOBAHHUE;

* OpraHu3anus;

* MOTHBAIUS;

KOHTPOJIb HCIIOJTHEHUS

* YUeT pe3yNabTaTOB;

* CpaBHEHUE 110 MPUHITHIM KPUTEPHUSIM; aHAIIN3:

* aHAJIM3 JOTIOJIHUTENHFHON HH(pOpMaIuy;

* TUarHOCTUKA BO3MOXHBIX IPUYMH OTKJIOHEHUH; peryaupoBaHue:

* peTyJIMpOBaHKE Ha YPOBHE peajH3alliH;

* peryJaupoBaHHEe Ha YPOBHE BBIPAOOTKH pEIICHUS;

Kaxnplif 3 3THX 3TalmoB UMEET CBOMX XapaKTEPHBIX JUIS HETO
UCTIOJIHUTENIEH — YIPaBJICHLEB, KOTOPHIX MOXKHO OTHECTH K TpeM
OCHOBHBIM KaTETOPHSIM:
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* PYKOBOJIUTENb (OTBETCTBEHHBIH 3a MPUHATHE M OpPraHU3ALUIO
BBINOJIHEHUS PEIICHUN);

* CIICIMATTUCT-aHAIUTUK (OTBETCTBEHHBIN 3a MOATOTOBKY pELICHUs
U aHaJlu3 OTKJIOHEHUH);

* TeXHHYECKHE  HUCHONHUTeNu (cOop HMHPOpMaLuHU,  ydYer,
KOMMYHHKauu).  HekoTopple  MOAXOIBI  BBIACISIOT — THIIBI
YIPaBJIEHYECKUX MPOLIECCOB B 3aBUCUMOCTH OT METO/IOB YIPABJICHHUS
B OpTaHU3aIUH.

B ocHoBe mMKia ympaBieHHUS pecypcaMH JIEKUT pacder (Win
UMHUTAIMOHHOE MOJICIIUPOBAHNE) U KOHTPOIIb PE3YIIbTATOB:

1) BBIOOp (WM TOJYYEHHE OT CHUCTEMBI BEPXHETrO YPOBHS)
LIEJIEBOT0 KPUTEPUS OLICHKH KauecTBa PELICHHUS;

2) cOop wuHpOopMamMuM O pecypcax —OPEANPHATHS WA
BO3MOKHOCTSIX BHEILIHEH cpeibl;

3) mpocyeT BapHAHTOB (C Pa3IMYHBIMU MPEATOIOKCHUSIMH O
BO3MOYHBIX 3HAYECHUAX [1aPAMETPOB);

4) BBIOOP ONTUMAJBHOTO BapuaHTa (PEUICHUS, PECYPCHOTO
JiaHa);

5) yuer pe3ynbTaToB (M OTYETHOCTD);

6) cpaBHEHHE C TIPHHATBHIM KpPUTEPUEM OICHKH (KOHTPOIIb
pe3yJIbTaTOB);

7) aHanM3 NPUYMH OTKIOHEHHWH W peryiupoBaHue (BO3BparT K 1,
2 unu 3).

B ocHOBe mMKIA oOpeaHuzayUOHHO20 MeHeOdCMeHmMA JEKUT
CTPYKTYpPHOE HIIM TPOLECCHOE MOJEIMPOBAHUE W TPOLEAYPHBIN
KOHTPOJIb:

1) ompenenenue coctaBa 3amad  (000COOJNIEHHBIX (QYHKIIHH,
oreparuii);

2) BbIOOp WUCHONHHUTENEH (pacrpenesieHHe 30H U CTENEeHHU
OTBETCTBEHHOCTH);

3) mpoekTHpoBaHUE TpoleaAyp (MOCIeTOBATEILHOCTH U TIOPSIKA
WCTIOJTHEHUS );

4) coriacoBaHMe W YTBEP)KICHUE pErjiaMeHTa HCIOJHCHUS (-
npoiiecca, MiIaHa MepONpUsITHIA);
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5) 0T4eTHOCTH 00 MCIOJHEHHUHU;

6) KOHTpPOJIb UCIIOTHEHUSI (TIPOLIEYPHBIH KOHTPOJIB);

7) aHaIW3 MPUYKMH OTKJIOHEHHWH M peryiupoBaHue (Bo3BpaT K 1,
2 unu 3).

Takum o0O0Opa3oMm, Ha ONpENEIeHHBIX MIarax JEeKOMIO3ULUU
HEOOXOUMO ONpPENeInTh, KaKHe CTaJuU YIPaBICHYECKOIO IUKJa
peaIN3YIOTCS IO KayKJOW U3 paHEe BBIACICHHBIX 3a/1a4 YIIPABICHUS.

IIpoueccnl od0ecnieyeHUst — 3TO MPOLECCHI, MPETHAZHAYCHHBIE 1JIS
XKH3HEOOECTIeYeHNsI OCHOBHBIX M YINPABICHUYECKUX MPOLECCOB H
OpUEHTHUPOBAaHHBIE HAa TMOAJAEPKKY HX YHUBEPCAJIBHBIX CPEICTB
(HampuMep, PEMOHT OOOpYAOBaHHUsS, C IIOMOILIBIO KOTOPOIO
OCYIIECTBIISIETCS. IPOLECC MPOU3BOJICTBA). DTO «TOPU30HTATBHBIE)
OM3HEC-TIPOILIECChl, HE MMEIOIINE HEMOCPEICTBEHHOIO OTHOILEHUS K
MIPOM3BOJUMBIM TOBapaM M YCIyram, OJHaKoO, 0e3 HHUX HEBO3MOXKHO
BBINOJIHEHHE OTIepalUii IO CO3/IaHUIO J0OaBIEHHONW CTOUMOCTH.

Hampumep, nporeccesl puHaHCOBOTO OOecreueHus, 00ecneueHus
KaJ[paMu, IOPUANYECKOr0 00ecTieueHHs SIBISIOTCS BTOPUYHBIMU. OHU
CO3/AI0T U MOAJIEPKUBAIOT HEOOXOAUMBIE YCIOBUS ISl BBIMOTHEHUS
OCHOBHBIX (yHKIMA ©  (yHKOMA  MeHekMeHTa. KineHTs
o0ecreynBaroIiX MIPOLECCOB HAXOATCS BHYTPU KOMITAHUU.

Ha BepxHeM ypoBHE JeTanu3ali MOKHO BBIJEJIUTH IPUMEPHO
CJIeIyIoIlIre CTaHAapTHBIE POIECCHl 00ECTICUEHHUS:

* TeX00CIy)KMBaHHE U PEMOHT 000pYy10BaHUS;

* 00CITy’)KMBaHHE U PEMOHT 3/1aHUI U COOPYKEHU;

* METPOJIOTUYECKOE 00ECIICUEeHHE;

* OpUIUYECKOE 00ECIICUeHUE;

* oOecreucHne OC30IacHOCTH;

* X03siicCTBEHHOE 00ecleyeHue;

*» obecrieueHne KOMMYHAJIbHBIMU YCITYTaMH;

* TPAHCIIOPTHOE OOCTYKMBAHUE U T.I1.

Jnst KaXmoro W3 BBIJEJIECHHBIX BBIIIE MOIIPOLECCOB CIEAYET
ONpENEIINTh, KAKOW OCHOBHOW WM YIPABJICHYECKUH IpoLEcC
SABJISIETCSL TIOTpEOUTENIEM OTUX «BHYTPEHHUX» ycuyr. Ilporecchr
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obecneueHus YCIOBHO MOXHO [OCJIIMTH Ha COMYTCTBYHOIIUC,
BCIIOMOI'aTCJIBHBIC U ITPOLICCChI Pa3BUTHUS.

TexcroBoe onucanue BII

TexcroBoe omnucanue BII sBnseTcs pe3ynbTaToM HCCIEIOBaHUS
CUCTEMBl YIpaBJICHHUA C MPUMEHEHUEM OIPEEJCHHOIO0 MeTo/a
(unTepBBIOMpOBaHUE, QoTtorpadus pabodero BpeMeHH MU T.1.) (CM.
«IIpennpoexTHoe oOcienoBaHNEe 00BEKTa»). TEKCTOBOMY OMUCAHUIO
BII 00bluHO mpeamecTByeT OIpeeeHue OCHOBHOM AESITEIbHOCTH
OpraHu3aluyi U nepapxXuieckor (yHKIIMOHAILHOW OpraHNU3alMOHHON
CTPYKTYphl ¢  BbIIeTIeHHEM (YHKIHMOHAIBHBIX oOjacTedt —
MOApa3IeICHUI U TOJKHOCTEH.

Ecnu npuMeHsieTcss METOJ HMHTEPBBIOMPOBAHMS, TO TEKCTOBOE
onucanue BIT MokeT mpencTaBisiTh COO0KH OTBETHI KOMIIETCHTHBIX
mul (pyKOBOJIUTENEH TMOApa3eiIeHUl U OCHOBHBIX HCIOJIHUTENEH)
Ha CJIEAYIOLIUE BOIPOCHI:

* YTO [IOCTYIAET B OpraHU3alLuIo (I0Ipa3elICHUE) HA «BXOEN;

* Kakue (QyHKIUU U B KaKOH IMOCJIEI0BATEIILHOCTH BBITOJIHSAIOTCS
B paMKax JOJDKHOCTH (MOApa3AesieHHus ),

* KTO SIBJISIETCSI OTBETCTBEHHBIM 32 BBINIOJIHEHHUE KaXIOM U3
G yHKIIWHIA;

* YeM PYKOBOJICTBYETCS WCIOJHUTENb MPU BHIMOIHEHUH Ka)KIOU
u3 QyHKIU;

* 4TO SABIIETCS pe3yIbTaToOM paboThI OpraHu3aun
(mogpasneneHust) Ha BeIxoe?

[Ipu QopmynupoBKe OTBETOB PEKOMEHAYETCS KaxKIol padore
NPUCBOUTH HOMEpP WIM HIASCHTH(UKATOpP, a TaKkKe HCIOJIb30BaTh
MpaBHIIa, MPECTABICHHbIE HIDKECIETYIOMUMHU (HOPMYIIaMuU:

Hcnonnumens + «:» + Homep pabomer + Hazeanusa pabomut +
OcHosaHue (npasuno) 8bINOIHEHUS

Hazeanue pabomer = Jleticmseue + Obvexm, Had KOMOpbIM
deticmeue 0cywecmsisiemcs
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[Tpu 3TOM HEOOXOIUMO KOHKPETU3UPOBATh OOBEKT, Ha/l KOTOPHIM
oCcylecTBisieTcd JercTBue. Hampumep, OCHOBHasg JeATEIBbHOCTh
KoMIaHuu — coopka u npogaxa 1K, u pabora cBsa3aHa ¢ aelcTBUEM
[0 «IPOU3BOJACTBY MpOAYKUUU». B 3ToM cimyyae paboTy HYKHO
Ha3BaThb HE «IIPOM3BOJICTBO MpPOAYKLUH», a «cOopka ITK» u eme
Jaydile — € YyKa3aHHMeM IpaBuia, Hanpumep — «cbopka IIK Ha
OCHOBAHMHU MPOU3BOJCTBEHHOIO IIaHa». B naHHOM citydae «cOopka»
— orto peuctBue, «I[IK» — o00BEKT Ham KOTOPHIM JACHCTBHE
OCYILECTBIISICTCS,  «IIPOM3BOJACTBEHHBIM IUIAaH» —  OCHOBaHHE
(MpaBUIIO0) BBHIMIOJIHEHUSI.

[lpu ¢opmynupoBaHuu Ha3BaHMA pPAOOTBI HYKHO CTapaTbCs
UCIIOJIb30BaTh KPATKYIO M JIAKOHUYHYIO (POPMYIMPOBKY. VneanbHblit
BapuaHT — (opMylIupoBaHHE Ha3BaHUS pabOTHl MpH MoMoiu 2-3
CJIOB, B KpailHEM CJIydae — HUCIIOJIb30BaHKE B Ha3BaHWM HE Oosiee 50
CHUMBOJIOB. B CHOXHBIX clydasx pEKOMEHAYeTCs Ui KaXkIoro
KpaTKOro Ha3BaHUsA pabOThI cAelaTh €€ IMOAPOOHOE OMNHCAaHUE,
KOTOpOE ITIOMECTUTD B INIOCCAPUH.

I'pa¢guyeckoe onucanue bII
Jranbl rpaduveckoro onucanus bIT

['paduueckoe ommcaHWe MPOLECCOB OpraHU3alMH  OOBIYHO
COCTOUT M3 JIBYX ITAroB:

1) pa3paboTka cxembl OM3HEC-TIPOIIECCOB B BHJIE JICPEBA;

2) TIOCTPOEHHE CETEBOM CXeMbl (CeTH) OH3HEC-TPOIECCOB Ha
OCHOBE JIepeBa.

Hns rpaduueckoro onucanus bIl ucHonap3yloT pa3nudHbIe
meroauku, ctanaaptel, CASE-cpeactsa. [Ipu npoexkrupoBanuu UC
JUI. MOJICIMPOBAHUs M aHAM3a NPeAMETHON 00JIACTH HCHOJb3YIOT
crangapTsl (hopmanbHbie s3biku rpaduyeckoro omucanus) IDEFO,
DFD, IDEF3. Ilpu co3gaHuuM 4YEpHOBUKAa MOJENU YAOOHO
WCIIOJIH30BaTh MEHEE (opMalii30BaHHBIE CIIOCOOBI OMHUCAHUS, OJTHO
13 KOTOPBIX ONHUCAHO HUXKE.
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IMocTpoenne nepesa BII

OcHoBaHMeM  JJI1  TIOCTPOEHHUS  HUEPApXMM  IPOLIECCOB
11eJ1ec000pa3HO MCIOJIb30BaTh KIacCU(PUKAIIMOHHBIE CTAaHAAPTHI (CM.
«Knaccudukamms  OusHec-mporieccoBy). I[lpumep nmepeBa  BII
npuBezieH Ha puc. 3.2. «BeTkamu» nepBoro ypoBHs OyayT MPOLECCHI
OCHOBHbIE, o0OecrnieunBaloIiue U yrnpaBieHus. Ha3paHus «BeTok»
CIIEYIOIIMX YPOBHEH JOJDKHBI OpaThCsi M3 TEKCTOBOI'O OMMCAHUS
MIPOLIECCOB.

Takum 00pa3om, pabOThI, MEPEUNCIEHHBIE HA 3Tale TEKCTOBOI'O
ONMCAHUSA, «PACIPEACIAIOTCS» MO «BETKaM» KJIaCCHU(PHUKAIMOHHOTO
JiepeBa.

[Ipumepsr BI1 ympaBienusi (BTOpodi ypOBEHb JiepeBa Ha BETKE
«bIl  ympaBneHus»): IUIaHUpOBaHHE OIOJKETa; COCTABICHHE
LITATHOTO PAaCHUCaHUs; IUIAHUPOBAHME 3AKYIOK; IIAHUPOBAHHE
npoaax u T.4. s KpynHbsIx npeanpustuil bI1 MoxxHo 00beIUHATH B
noakareropun v noarpynnel. Hanpumep, nns BII ynpaBinenust 31o
MOTYT OBITh CJEIYIOIIME KAaTEerOpHUU: YIPABICHUE 3aKymKaMu H
3alacaMy; YIPAaBJIEHUE IIPOU3BOJACTBOM; YIPABJICHHUE INPOJAXKAMU;
ynpasiieHue puHaHCAMHU U T.J.

Cnenyroumm maroM npu npoexktupoBanuu MC saBnsercss BbIOOp
00BEKTa aBTOMATH3AallUM — TPYIIBl TPOIECCOB, KOTOpble OymyT
OCYIIECTBIIATHCSA IPHU MOMOILIM CPEACTB BBIYACIUTEIBHON TEXHHKHU.
OT0 MOryr OBITh BCE OCHOBHBIE Ipolecchl (a1 pa3paboTKu
ABTOMATH3UPOBAHHOM CHUCTEMbI ydeTa OCHOBHOH J€ATENIbHOCTH),
4acTb OCHOBHBIX, HalpuUMep, Il aBTOMAaTU3alMM HpOAaX, I
aBTOMATH3allMM  NPOM3BOJACTBA, MOTYT BKJIKOYAaTh  IPOLIECCHI
yOpaBiI€HUs]  WIM  4YacTb  IPOLECCOB  YIOPABICHUS  IpU
npoexktuposanun ACY. B pesynbrare NpPOUCXOAHUT «CYKEHUE»
peIMeTHOM 00JacTH, M MPOLIECCHl, OCTABIINECS 3a €€ MpeesiaMHu,
HOMAAAI0T B 00J1aCTh «BHEIIHEH Cpeibh».
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BIT opra-
HH3AITHH

OcHoBHEBIE BIT (oc-
HOBHAG IedTelk-

BII ofecnietdeHHA

BII ymnpaBieHHA
(ympaBleHHe OCHOB-

HOCTB) HOH IeATeTEHOCTRIO)
TIpomecc IIpomece TIpomecc
A C E
TIpomecc IIpomecc TIponecc
B D E1l
TIpomecc TIpomecc
B1 E2
TIpomecc IIpomecc
B2 F
IIpomecc
B3
IIponecc
B

Puc. 3.2. JlepeBo Ou3HEC MpoOIECCOB

B IDEFO wWHCTpyMEHTOM MOCTPOCHHS HMEPApPXUHU IIPOILIECCOB
sBIsieTcs «aepeBo y3moB» (Node Tree) (puc. 3.3.).
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AD
® M ANUFACTURE
PRODUCT

Al A2 A3

PLAN MAKE & g@pPLAN

FOR ADMIN | PRODUCTION
MFG SCHED

& BUDGETS

Al3
DEVELOP

Al4
DEVELOP

ROMTS PROD'N SUPPORT

METHODS TIME, PLANS ACTIVITIES
COSTTO PLAN
PRODUCE

Puc. 3.3. [Ipumep crangapTHOrO JepeBa y3joB

IIpu «cyxeHun» npeaMeTHo obnacT CTapmMi (KOHTEKCTHBIN)

MpoIIeCC BBIJICJICHHOW MpeaMeTHON obmactu wumeHyercs A0, a
IIPOLIECCHI «OKpY)KEHUs» — A-n (A MUHYC n), rJe n — He MeHee 1 (cM.
IDEFO Standards Publication 183, 3.4.3 High-Level
Diagrams) (puc. 3.4.).
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Az — NONE (parental context)

TOP
A-0
_ ==~ (With Viewpoint
& Purpose)

Al A2 A3 A4 A-141 A-142 A-143

A21 A22 A23
Puc. 3.4. Negative Node-Numbered Context

MocTpoenne ceru BII

Ha nmpakTuke ceTh TMpoLEcCOB 4YacTO Ha3bIBAlOT CXEMO
B3aUMOJICHCTBHUA OM3Hec-TpoueccoB. OTIMYUE CETH MPOLECCOB OT
KJIACCUYECKOW JIPEBOBUAHOM CXEMBI COCTOUT B TOM, YTO Ha CETH
MOKA3bIBAIOT BHEIIHUE CYOBEKTBHI, C KOTOPHIM B3aUMOJEHCTBYIOT
Ou3HEC-TIpoLecChl KOMIIAHUN — KJIMEHTHI, IOCTaBIIMKU, OaHKU U JIp.
B pesynbraTte cereBas cxema gaer OoJjiee HArJSAHOE MPEACTABICHHUE
OM3HEC-TIPOLIECCOB  KOMIIAHMHM,  IIOCKOJIBKY  ONMCHIBAeT  HUX
B3aUMOJCHCTBUE Jpyr C APYIOM M BHEIHeW cpepoul. llpu stom
BHEIIHUM cyObekToM Ha cetu BII moxkeT ObITh, Kak TOT, C KeM
B3aMMOJICHCTBYET OpraHu3alys, TaK U HCIOJIHUTEIb BHYTPEHHETO
OpPraHM3allMOHHOTO, HO BHEIIHEro IO OTHOIIEHHIO K BbIOpaHHOM
IpeMETHOM 00acTu mporuecca.

[TepBorit mar moctpoenusi cetu bII — dopmynupoBanue nenei
MOJICIIUPOBAHUS U BBIOOp TOUKH 3peHHs (cMm. 1. 4.2). Bxonasr (1o,

4qTO pacxonyer Hpouecc) N BBIXOJbI (pGSYHLTaT BBITNIOJTHCHHUA
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Mpolecca) 3aBUCAT OT BBHIOPAHHOM TOYKHM 3PEHUS U TMOCTABIEHHBIX
ueneit. [Ipu npoextupoBanuum MC yaie Bcero BBIOMPAIOT TOUYKY
3peHus 3aKa3urKa (BIaAelblia WIH JUPEKTOpa opranusanuun). B atom
cilly4ae BXOJaMM OyJeT TO, UTO «uMeeT» («BHIWT») 3aKa3yuK Ha
HAyajo BBIOJHEHHUS, a BBIXOJIAMU — TO, YTO OH «BHIUT» («HUMEET»)
0 3aBEPIIEHUH Mpoliecca.

Bxog u  BBIXOA  Kaxgoro Ou3Hec-mporiecca  SBISIOTCS
COOTBETCTBEHHO BBIXOJIOM M BXOJOM JIJIsl APyroro Ou3Hec-mpoliiecca

WM BHEIIHETOo cyOobekTa (puc. 3.5).

Tlotok 4 IloTok 5

[Tporecc IIpomecc
E F TToToK 8

o ‘y/
Y
ITotok 1 [Tponecc | ITotok 2 | Ilpomecc TlpTok 3 @
A " B -

A

10 IMotok 11

[Tpouece [pomecc |4 |
C D

@ TIoToK 9

Puc. 3.5. Iloctpoenue cetn 6GM3HEC-TIPOIIECCOB

[Tpu dhopMynupoBaHUH Ha3BaHMM MaTepUaTbHBIX u
MH(POPMALMOHHBIX TOTOKOB HY>KHO HMCITOJIb30BaTh MPaBHIIO, KOTOPOE
MOKHO cpOPMYIHPOBATH ClEeAYIOLIEH (GOpMYIOi:

Haszsanue nomoxa = Obvexm, npedcmasnsarouutl nomox +
Cmamyc obvexma
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Hanpumep, eciu peub UAET O MPOAYKLIHMH, KOTOPYIO OTIPY3UIH
KJIMEHTY, TO JaHHbBIM MOTOK HY)XHO C(HOPMYTHUpPOBATh CIEAYIOIUM
obpazom:  «IIpogykumsi, orrpyxenHas» unu  «I[Ipoxykuus,
OTTpYXECHHas KIUEHTY». B nanHom ciywae «lIpomykumsa» — 310
O00BEKT, MPEACTABISAIONUN IOTOK, a «OTTPYXKEHHas KIUEHTY» —
CTaTyCc OOBEKTa.

[Ipu mocTpoeHHMH ceTeBOM cXeMbl OHM3HEC TMpolecca HYXKHO
IOMHHUTb, YTO TaKas CXeMa IOKa3bIBAE€T MOTOKM MAaTEpUANbHBIX U
MHPOPMALIMOHHBIX OOBEKTOB M HE TOBOPUT O BPEMEHHOMN
N0CJIEJ0BATEIbHOCTU pa0or. ITpu 3TOM BpEMEHHAs
II0CJIEI0BATEIbHOCTh BBIIIOJHEHHS IPOLIECCOB MOXET COBIAJAATh C
HaIlpaBJICHUEM JIBUKEHUSI OOBEKTOB.

JoKyMeHT 2 l
BII 1 JoKyMeHT 1 EII 2 OT11eT
g EE———
JOKYMEHT ST

Puc. 3.6. ®parMeHT cXeMBbI IOJIy4EHUS OTUETA

B npumepe, mpusenenHom Ha puc. 3.6 BII 2 moxeT HauaTbCs
pasbiiie niepBoro, Ho [Joxkyment 1 aBuxkercs ot mepBoro BII ko
BTOPOMY.

PaccmotpuM mpumep  Ou3Hec-mporiecca, CcXema  KOTOpPOTro
IpuUBEJIeHa Ha puc. 3.7.

Tosap. moxaro-

ToBap 3aKymIen= TOBTICHHEI K
3akymka |HBIH XpaHeHHe |mpojake [pomaxa |*€HEY
> —_— —_— ———
TOBapa ToBapa TOBapa

Puc. 3.7. ®parment cxemsl BII BepxHero ypoBHs
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Ha Bompoc, 4yTo NMpoUCXOIUT paHblIe — 3aKyNKa NPOAYKIMHA WU
ee Tmpojaxa, MOryT OBbITb JaHbl JBa pa3jMYHBIX OTBETa B
3aBUCHMOCTH OT JBYX PAa3JIMYHBIX CUTyanuil. EciM KOHKpETHBIN
OPOAYKT HMMEETCS Ha CKJIaae, TO €ro 3aKyllka II0 BpPEMEHHU
MPOUCXOIUT paHbllle, 4eM Ipojaxa. Eciu npu oOpallieHun KIMeHTa
NPOAYKIMM Ha CKJIaJe HET, U KIUEHT TOTOB MOJ0X/aTh IMOKa OyaeT
MPOU3BE/IEHA 3aKyIMKa, TO MPOIeCcC MPOJaKH HAUHETCS PaHbIIE, YeEM
3aKyIKa, a 3aKOHYUTCS MO3Ke.

Hexommo3unusa BII. [lpy nekoMno3uimu Kaxkabld MpoLecc
ONMCHIBAIOT B BUJE OTAEIBHOM CXEMbI cienyromero ypoBHs. Ilpu
9TOM KaX[Ibl IMPOLECC JODKEH BKJIHOYaThb OT TpeX [0 IIECTH
«BJIO)KEHHBIX» MPOLIECCOB (WM MOIIPOLECCOB), YTO CBSA3aHO C
0COOCHHOCTSIMH BOoCTpHsTHSA. B cityqae HeoOxogumocTu paboThl Ha
CXeMe IpolLecca BTOPOro YPOBHsI MOTYT OBITh I€KOMIIO3UPOBAHBI HA
CXEMbl OM3HEC-TIPOLECCOB TPETHEro YPOBHSA U T.A. JlekoMIo3unus
Ou3Hec-Tporecca AODKHA MPOJOIDKATECS 10 TEX MOp, MoKa He OyayT
JOCTUTHYTBl L€JAM €ro onucaHus. Vcrnonap3oBaHHE —CIMIIKOM
rI1yOOKOW JeTaiau3aluy U OOJNBIIOro KOJIMYecTBa padoT NMpUBEAET K
CHWJIBHOMY YCJIO)KHEHUIO CXE€Mbl M CHHXXECHHUIO BO3MOKHOCTH
IIPOBEICHUS KauyeCTBEHHOTO aHaJIn3a OusHec-Tpoiecca.
Hcnonb3oBaHne HEOOBIION A€TaNU3alUi U MEHBILIET0 KOJUYeCTBa
paboT Ha cxeme OuW3Hec-Tpolecca MPHUBEIET K TOMY, YTO PaOOTHI
OyAyT JOCTaTOYHO YKPYHHEHHbIMHM, YTO TaKXe YMEHBIIUT
BO3MOXXHOCTb ~ IIPOBEJEHUS MX KAueCTBEHHOrO aHaiu3a u
ONTUMH3ALHH.

B omimmume ot mepeBa OGM3HEC-TIPOIECCOB, CETh MPOIECCOB AET
0osiee MOJHOE CUCTEMHOE MpEJCTaBICHHE O NMpeAMETHON o0iacT,
TaK Kak MO3BOJISIET MOKAa3aTh HE TOJIBKO 3JIE€MEHTHI A TEIbHOCTH, HO
Y B3aUMOJCHCTBHS MEKIY HUMH.

Kpome Toro, cerp mporeccoB oOecrneyuBaeT MPOBEPKY
pa3paboTaHHOM  MOAENM  JEATENbHOCTH  OpraHM3allud  Ha
LEJIOCTHOCTh, MPABWJIBHOCTb BBIJEICHUS OW3HEC-TIPOLIECCOB U
ONMHUCaHUsT HX OKpyxeHus. Eciam BbIxonq omHoro wu3 OusHec-
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NPOIIECCOB, HATPUMEP, JOKYMEHT, HUTJIC Jlajiee HE UCIOIb3YeTCs, TO
€CTh HE SBISICTCS BXOJOM IS JPYroro OW3HEec-Tpolecca WIn
BHEIIHETO CYOBEKTa, 3TO 03HAYAET, YTO ONMCAHHBIM BBIXOJ OHM3HEC-
mporiecca SBISETCS JIMOO0 OMMOOYHBIM, TUOO JUITHUM. B TpOTHBHOM
ClIy4ae Hy)>KHO HaiiTh OM3HEC-TIPOLIECC, Al KOTOPOTO JIaHHBIN BBIXO]]
SIBIIICTCS BXOJOM, M JIOpa0OTaTh CXEMy OKPYKEHHUS ITOro OU3HEC
mporiecca.

Cranaaprtsl rpapuuecKoro onucaHus OM3Hec MPoOLEeCcCoB

[Iponeccel Moryt ObITh ommcansl nocpencrsoM IDEF0-monenu,
JuarpaMMmbl  IOTOKOB JaHHbIX DFD wnm  auarpamMmel  IOTOKOB
pa6oret WED (cwm. 1. 3.2 — 3.3).

Crannaptel IDEFO u DFD yno0HBI A onmucaHHsl MPOLIECCOB
BEPXHEIO0 YPOBHSA, KOIZla HEBO3MOXHO YKa3aTb BPEMEHHYIO
[OCJEI0BaTeIbHOCTh  paboT, Tak Kak Bce pabOThl  MOTYT
BBINOJHATBCS  OJHOBPEMEHHO, WM  CYIIECTBYET  HECKOJBKO
BapHaHTOB PA3JIMYHBIX [1OCJIEI0BATEIBHOCTEHN, KOTOPBIE, K TOMY K€,
MOTYT 3aBUCETb OT TOYKHM 3peHus. i NpencraBieHust MPOCTBIX
omnepaluii  HIWKHETO ypPOBHSA, KOrJla HEOOXOIWMO  OIHUCATh
IOCJIEOBATEIPHOCTE M YCIIOBUSL MX  BBIINOJHEHHUS, MOXHO
ucnione3oBate  WDF (IDEF3) wnm npyrue rpaduueckue sI3bIKH
OIMCAHHUSA aJITOPUTMOB.

Jns  onucaHuss mnpeAMETHOM o0JacTH  yamle IMPUMEHSIOT
MeToaoJioTuio (pyHKIMOHAIBHOTO MojaenupoBanus IDEFO0, koropas
ABJIIETCS YHUBEPCAJIbHBIM CTaHAAPTOM OIMCAHUS JIIOOBIX CHCTEM
(KaKk ~ COIMOOPraHM3aLMOHHBIX, TaKk W  HMH()OPMALMOHHBIX).
[narpammbel  motokoB gaHHbix DFD  wame wucnone3yror s
onucaHuss HH(POPMAIMOHHBIX CUCTEM — CYLIECTBYIOIIMX H
IPOEKTUPYEMBIX.

B utore omnmcanue neATENbHOCTH O0BEKTa MPEACTaBIsIET COOOM
uepapxuuecku ymopspoueHuslii Habop IDEFO, DFD u WFD
CBSI3aHHBIX MEXJy co00il auarpamMm, B KOTOPOM JHarpaMMbI
BEPXHETr0 YPOBHS CCBHLIAIOTCS HA CXEMBbI HIDKHETO YPOBHSI.
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SAzpik  UML, wu3HauanbHO pa3pabOTaHHBII B OCHOBHOM JIJIst
IPOEKTUPOBAHUSA MPOTrPAMMHOIO  OOECHEYEHUs, MOXKET ObITh
UCTOJIb30BaH U JJIsI MOJEJIMPOBAaHUS OW3HEC-TPOLIECCOB, a TaKXke
0TOOpaXEHUsI OPraHU3alMOHHBIX CTPYKTYD.

3.4. MogeaupoBaHue npeAMeTHON 001acTH
OcHOBHBIE TIOHATHS TECOPHUU MOJCJIHUPOBAHUA

MogenupoBaHie — 3TO 3aMEIlleHHE OJHOr0 OO0BEKTa IPYrHUM C
LENbI0 MOTY4YeHHs] MHPOpMalK O BaXKHEWIINX CBOMCTBaX 0ObEKTa-
OpUTHHANIA C TIOMOIIbI0 OOBEKTAa-MOACIU TYTeM MPOBEICHUS
SKCIIEPUMEHTA C MOJEJbIO; METOJ IPOrHO3UPOBAHUS BO3MOKHBIX
COCTOSTHUHM 00BEKTa B OyayIlIeM U CIIOCOOOB JTOCTIIKEHUS 3aJaHHBIX
napaMeTpoB C MNPUMEHEHHEM Mopeliel (MpeIMEeTHBIX, 3HAKOBBIX,
MaTEeMaTHYECKHUX, IMUTAIIMOHHBIX, AaHATUTUISCKUX U T.]1.).

B pesynbraTe A€ATENBHOCTH  MATEMAaTHKOB, JIOTUKOB U
¢unocopoB ObTa co3maHa TEOpUsS MOJENIEH, COTJIACHO KOTOPOM
Mozaenb (oT jat. modulus — mepa) — 3TO pe3ynbTaT OTOOPaKCHHS
OJIHON aOCTpaKTHOW MAaTepUaIbHON CTPYKTYphl Ha JAPYIyI0, TaKxkKe
a0CTpaKTHYI0, MO0 pe3yibTaT UHTEPIPETALUU NIEPBOM CTPYKTYPHI B
TepMHHAX W oOpaszax BTopoil. Takum oOpa3oM, Momenb — HEKHUU
00BEKT-3aMeCTUTENb, KOTOPHIH B OMPEECICHHBIX YCIOBHUSX MOXKET
3aMEHSITh OOBEKT-OpPUIMHAJI, BOCIPOM3BOJS HHTEPECYIOIINE Hac
CBOIICTBA M  XapaKTepUCTHUKU OpUTHHATA, TMpPUYEM  HUMeEeT
CYIIECTBEHHBIE  MPEUMYIIECTBa  yA0OCTBa M  OOECTeyuBaeT
BO3MOXXHOCTh HM3y4Y€HHUS HEKOTOPBIX CBOMCTB opurumHama. Mojeinb
MO’KHO TaK)X€ ONPEENIUTh KaK CIIoco0 CyLIECTBOBAHMS 3HAHUM.

Monens cunTaeTcs aleKBaTHOM, €Clid C MPUEeMIIEMON TOYHOCTBIO
BBIXOJIHBIC IMapaMeTpbl MOJETH (CBOHCTBA, XapaKTEPHUCTUKH)
COBMAJIAIOT C UCTUHHBIMU MX 3HAYEHUSIMH OO0BEKTa. AJEKBATHOCTb
3aBUCHT OT IIEJTU MOJICITHPOBAHUS M IPUHSITHIX KPUTEPHUEB.

Mopenu MOTYT OBITh Kaue€CTBEHHO Pa3IMYHBIMU, OHHU O0pa3yroT
Hepapxuio, B KOTOPOil Mojiesib 00Jiee BRICOKOTO YpPOBHS (Hampumep,
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TEOpHsI) COAECPXKUT MOJIEIM HWKHUX YPOBHEH (Hampumep, TMIOTe3bl)
KaK CBOM YaCTH, 3JICMEHTBI.

MogenupoBaHue JIEXUT B OCHOBE JI00OHM 1enecoobpa3Hoi
NesATENbHOCTH, U caMa MO cebe LeNb yXKe €CThb MOJIEb JKEIaeMOro
COCTOSIHUS. AJITOPUTM  JEATEIBHOCTM — 3TO MOJAEIb 3TOH
NEeSATENbHOCTH, KOTOPYIO NMPEACTOUT PeaIn30BaTh.

OO1ee npeacTaBiIeHne CUCTEMbl Haubosee yI00HO NCIIOIb30BATh
B (opMe MaTeMaTHYeCKOW MOJENH, HallpuMep, B BUAE KOHTYPOB
oOciyxuBaHust wiaM arperara (puc. 3.8.), KOTOpBIH sBIsSEeTCA
[EHTPAJILHBIM 3BEHOM (YHKIIMOHUPOBAHUS CIIOKHOW cHCTEMBI. B
KaXblii MOMEHT BpEeMEHH t arperar HaxOAMTCS B OJHOM U3
BO3MOXKHBIX cocTostHul Z(t). CocTosiHue arperatra B (pUKCUPOBAHHBII
MOMEHT BPEMEHH OIpeIeNIIeTCs YIPABISIOUIMM BO3eiicTBUEM g(t) B
COOTBETCTBUM € onepaTopoM nepexona H ¢ wucnonp3oBaHueM
3aBucumoctu: Z(t) = H {Z(t°), g(t)}. ArperaT uMeeT BXOJHBIC
KOHTakThl. Ha HUX mocTynaroT BXxoaHble curHaibl X(t), KOTOpble B
COOTBETCTBUM C omnepatopoM G npeoOpa3yloTcsi B BBIXOJHBIC
curHanbsl Y(t). JlaHHas cxeMa JOMycKaeT BapbHUpPOBAHUE OOJBIIUM
YHUCIOM  TapaMeTpoB, HCIOJB3YEMbIX I XapaKTepUCTUKU
COCTOSIHUSI CHUCTEMBI, B TO e BpeMs TpeOyeT yIpolleHus Habopa
ATUX TapaMeTpoB A0 NpeAeTbHO aOCTpakTHOW MoOJenu, Haubosee
NOJHO OTpaKarolled OCHOBHbIE M3 HHUX, U  IO3BOJSIOLIAS
NPOTHO3UPOBATh OyAyIlMe TEHACHIUH pa3BUTHA. HarisgHocTh U
aOCTPaKTHOCTb  SIBJIAETCS  MPEUMYLIECTBOM  paccMaTpHUBaeMOi
BEKTOPHOM MOJIEIIN.

b

x() ¥

—_ H.G.Z(t) -

Puc. 3.8. IIpencraBieHre CUCTEMBI B BUJIC arperara
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Mopenan npeaMeTHOl 00J1acTH

B ocHOoBe MomenupoBaHHsS JEXKUT TEOPHs MOAOOMs, KOTopas
YTBEPKIAET, YTO aOCOJIIOTHOE TMOJ00ME MOXKET UMETh MECTO JIUIIh
IpU 3aMEHE OJHOr0 O0BEKTa JIPYrUM, TOUHO TakuM ke. [Ipu 3tom
OpU  MOJEIMPOBAaHUM aOCOJIOTHOE MOAOOME HE HMEeT MEcCTa,
HEOOXOJMMO JIMIIb, YTOOBI MOJENIb aJeKBaTHO OTOoOpakasia
UCCIIEIyeMYIO CTOPOHY (YHKIIMOHUPOBAHUS OOBEKTA.

Moodens Tpu HCCIEJOBAHUU CUCTEMbI YIPaBIEHUS — 3TO
YIIPOUICHHOE TPECTaBIeHNEe OOBEKTa, KOTOPOE IOJHKHO OTBEUYATh
TpeOOBaHUSAM  TOJHOTHI,  AJANTUBHOCTH U  oOecreyuBaTh
BO3MOXXHOCTb BKJIFOUEHHS JOCTATOUHO IIMPOKUX U3MEHEHUI.

[Tpu MozmenupoBaHUU MPEIMETHON O0JACTH BBIACIAIOT (C TOYKH
3peHusl yyeTa BpeMEHHOro (akropa) CTaTMUECKUE M JUHAMUYECKUE
MO/IEJIH.

Cmamuueckue Mmooenu OIHUCHIBAIOT COJEPIKATEIbHYIO CTOPOHY
cucteMbl. OHM MOTYT OBITh @YHKYUOHANLHBIMU, T.€. OIHCHIBATH
MPUHLUIBI (YHKIIMOHUPOBAHUS CUCTEMBI U UHDOPMAYUOHHBIMU, T.€.
ONHKCBHIBATH  COCTOSIHUE WH(POpPMAlMK, HAa OCHOBE KOTOPOM
(GyHKIIMOHUPYET cHCTEMA.

Hunamuueckue Mmooenu OTPAKAIOT TIOBEJCHHE CHUCTEMBI BO
BpPEMEHH, BILJIOTH J0 y4eTa (aKTOPOB €€ Pa3BUTHSI.

CymectByer u apyras kiaccuukamus MOJENeH MpeMEeTHBIX
obnacreil: mopgoeenesa (cmpykmypwvl), nosedeHus, YNPAGIeHUs,
pazeumusi u op.

K Monensim mpeameTHBIX oOjacTel MpeabsBISIOTCS CIEAYIOIINue
TpeOOBaHUS:

* (¢opmanuzanus, oOecrneuyuBarolias OJHO3HAYHOE OIMCaHHe
CTPYKTYPHBI PEIMETHOMN 00JIaCTH;

* TOHATHOCTb JJS 3aKa34MKOB U pa3pabOTUMKOB Ha OCHOBE
NPUMEHEHHUS Ipad@UUECKUX CPEACTB OTOOPAKEHUS MOJEIH;

* peanu3yemMocTb, NOJpa3yMeBarolllas  HaJlU4yue  CpEeiACTB
¢duznueckoil peanuzanuu Moaenu npeameTHoi odiactu B UC;
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* obecrieyeHrne OIEHKH A(PPEKTUBHOCTH pealn3alud MOJENU
IpeIMETHOM 00JacTH Ha OCHOBE OIpPENENICHHBIX METOJ0B U
BBIYHMCIISIEMBIX [TOKa3aTeNeH.

Jiis peanmzanuy TMEpEeYHCICHHBIX TPeOOBaHWH, Kak IPaBUIIO,
CTPOUTCSI CHCTEMa MOJEJEH, KOTOpas OTpa)XkaeT CTPYKTYPHBIA U
OLICHOYHBIN acTieKThl () YHKIIMOHUPOBAHUS MPEAMETHON 001aCTH.

CTpyKTYpHBII acNIEKT MPEATONATaeT IOCTPOEHUE:

1) opraHu3aIMOHHON CTPYKTYpPbI, OTPAXKAIOIICH B3aUMOJICHCTBUEC
OpPraHM3alMOHHBIX €IUHUI IPEATPUATHS U IEPCOHAJIA B POLIECCaXx;

2) GyHKIMOHAILHOW CTPYKTYpBI, OTpaKaroliel B3aMMOCBS3b
bynkuuii (neicTBuii) mo nmpeodpazoBaHui0 0OBEKTOB B POILIECCaAX;

3) uH(GOPMAIMOHHOW  CTPYKTYPHI, OTpaKaWIIeH  COCTaB
B3aMMOJIEHCTBYIOLIUX B npolieccax MaTepUaJIbHBIX u
WH()OPMAITMOHHBIX 00BEKTOB MPEIMETHON 00J1aCTH;

4) TEXHUYECKOW  CTPYKTYpBI,  OIKCHIBAIOUICH  TOHOJIOTHUIO
PACIIOJIOKEHUS U CIIOCOObI KOMMYHHMKAIIMA KOMIUIEKCA TEXHUUECKUX
CPEJICTB.

5) CTPYKTYpBl yHpaBICHUS, OTpakarolmel coObITHS W OH3HEc-
IIpaBUJIa, KOTOPbIE BO3AECHCTBYIOT Ha BBIIIOJIHEHUE IIPOLIECCOB.

Jlis oTOOpaXkeHus: CTPYKTYpPHOI'O acleKTa MOAeNe IpeaAMETHBIX
o0iacTeli B OCHOBHOM HCHOJB3YIOTCS Tpaduueckue METOIbl, Kak
HaunOosee eMKHi crocod IMmpeacTaBieHus MH(POpPMAIMU O CHUCTEME.
I'maBHOE TpeOoBaHHe K rpaduuecKUM METOIaM JOKYMEHTHPOBAHUS —
pOCTOTA.

C MonenupoBaHHMEM CBsi3aHa MpobseMa BBIOOpAa  A3bIKA
MOJIEIUPOBaHUs. SI3bIK MOAETMPOBAHUS — 3TO HOTAIMsI, B OCHOBHOM
rpaduyeckas, KOTOpas HCHOJB3YeTCcs I ONHCAHUS TPOEKTOB.
Horanust mpencraBisier  co0Oi  COBOKYMHOCTh — IpadUuecKux
00BEKTOB, UCIOJIB3YEMBIX B MOJIEJIU U SIBISIETCSI CHHTAKCUCOM SI3bIKa
MOJIETIUPOBaHUsA. SI3bIK MOAEIMPOBAHUSA, C OJHOU CTOPOHBI, JTOJKEH
JIeaTh penieHHus] MPOEKTUPOBIIMKOB MOHSATHBIMU I0JIb30BATENIO, C
JIpPYrOM CTOpOHBI, MPEAOCTaBIATh IPOECKTHUPOBIIMKAM CpPEICTBA
(GopManM30BaHHOIO M OJHO3HAYHOI'O IIPEJICTaBICHUS IPOEKTa,
MOJIJIEXKAIIETO NajJbHENIIEH IPOrpaMMHON peaTn3alili.
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Bri6op s3pIka MOAENMPOBAHUS SBISETCS OJHOW U3 MEPBBIX 3a/1a4
pouecca NpPOeKTUPOBAHUS CUCTEMBI (CM. T 1.6).

OneHoYHbIE AaCTMEeKThl MOJEIUPOBAHUS MpPEeIMETHON o0macTu
CBSI3aHBI C pa3pabaThiBa€MBIMU TIOKa3aTeIMU IPPEKTHBHOCTH
ABTOMATU3MPYEMBIX  IPOILIECCOB, KOTOpPHIE BKJIIOYAIOT  TaK¥Ke
KOCBEHHBIC TIOKazaTequ dJ(P(HEKTUBHOCTH, TaKHe, KaK OOBEMBI
MPOU3BOJCTBA, MPOU3BOJUTEIBHOCTh TpPyAa, OO0OpAYHMBAEMOCTH
KanuTaia, peHTabeIbHOCTH U T.I.

Jns  pacuera mokazateneid A(PGEKTUBHOCTH, KakK MPaBUIIO,
HCIIOJIb3YIOTCSI CTATUYECKHE METOIbI (DYHKIIMOHAIBHO-CTOUMOCTHOTO
aHamuza (ABC) u jauHamMuyeckue METOAbl UMHUTALMOHHOTO
MOJIETTUPOBAHUSI.

MopaenupoBaHue MpOLIECCOB, KaK IPaBUJIO, BBINOJIHAETCS C
nomotsio CASE-cpencts. K takum cpenctBam oTHOCsTCs BPwin
(PLATINUM technology), Silverrun (Silverrun technology), Oracle
Designer (Oracle), Rational Rose (Rational Software) u ap. BPwin
HOJIEP/KUBAET TpH METO/10JIOT U MO/IEJIUPOBAHUSA:
dyakuuonanpbHoe  MmoxaenupoBanue  (IDEF0);  mopenmupoBanue
pabounx norokos (IDEF3); nuarpammsbl notokoB nanubix (DFD).

3.5. Ouenka 3¢ppexTuBHOCTH U HeecooOpasHocTu UT-

NpPoeKTa
MMonxoab! k ouenke 3ppexruBHocTu UT-npoexkra

[lepBuyHble LeAM ABTOMATU3ALUM — YCKOPEHHE BBINOJIHEHUS
IIPOLIECCOB, pa3rpy3ka IepcoHala, YACIIEBIEHUE IMPOU3BOJCTBA,
yAy4IIeHUs] KauyecTBa MWHQPOpPMALUUs s TPHHATUS PEIICHUs.
Tennenuuss B pasButun UT Ha dasze pocta — HEmpepbIBHOE
YCIIOKHCHUC TGXHOHOFHﬁ, a TaKXC MCTOINHUK IPOCKTHUPOBAHUA H
TpeOoBaHUS K cHCTeMaM (JIOCTaTOYHO B3MVIAHYTb Ha TPYIIIIbI
I'OCToB Corwza CCP rpynn 24 u 34). B pesynbrare (panu
yCcKOopeHusi Ou3Hec-Tpolecca) TPAaTUTCS OrPOMHOE KOJIMYECTBO
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BpEeMEHH Ha MpoeKkTupoBaHue u pazpadbotky I1O (mpaBna onuH pas).
Pasrpyska nepconana (mmosb3oBaTeei CUCTEMbI) TIPHU BBIMOJHEHUN
paboT CTaHOBUTCS HECpAaBHHMMA C 3arpy3KOil MPOEKTHPOBIIUKOB U
IpOrpaMMHUCTOB. MBI HMeeM yAElIeBICHUE MPOU3BOJCTBA, C OJAHOM
CTOpPOHBI, M KOJIOCCAJIbHBIE 3aTpaThl Ha CTaJAUM NPOCKTUPOBAHUS,
pa3paboOTKM, BHEApPEHUS U TMOMJEPKKH CHCTEMBbI, C JpPYrou.
YMeHpIaeTcsd IITAT MPOU3BOJACTBEHHOIO IIEPCOHANA, IIPU 3TOM
HEUMOBEpHO paspacratorcsi otaensl ACY, 3arpatel Ha Tpyn UT-
CHEIUAJINCTOB 10 HENPEPBIBHON NONJIEPKKE U MOJECpPHU3ALUU
CHUCTEMBl YacTO HecpaBHUMBI ¢ 3(pdexTrom oT ucnonb3oBanus HC.
WNHorna oTka3 OT TEXHOJOTMM SBISETCS BBIXOJIOM M3 CHUTYalUH.
Onenka nenecoodpasznoctu BHenpenus MTC no Havanma mMpoOEKTHBIX
paboT momoraeT n30exarh MOTepb.

B coBpemMeHHON MpaKkTUKE CYIIECTBYIOT JIBa OCHOBHBIX METOJIa
OLeHKU 3((PEKTUBHOCTH MPOEKTA, PEaTU3yeMbIX Ha JIEHCTBYIOIIMX
NPEANPUATHIAX: METOJ pacyeTa MO MPEAIPHUATHIO B LEIOM U
IIPUPOCTHON METON.

Pacyer 1m0 npeanpUATHIO B LEIOM  PEKOMEHIYETCA
IPOU3BOJUTH,  CONOCTAaBJsASl  BapUaHThl  IPOEKTAa  Pa3BUTHS
OPENNpHUATHS B IEJIOM «C MPOEKTOM» M «0e3 MpoekTa» (nanee
COOTBETCTBEHHO  «OCHOBHON» W «HYJIEBOI»  BapHaHTBhI).
@opMHUpOBAaHHE OCHOBHOTO BapHaHTa MPOU3BOAUTCS  IyTEM
BHECEHHUS COOTBETCTBYIOIIMX KOPPEKTHPOBOK B  IIOKa3aTelu
HysneBoro Bapuanta. Eciu BHenpenue MTC oka3piBaeT BiMsiHUE HA
pazIuYHbIE  CTOPOHBI  JAESTENBHOCTH  HPEANPUSTHS,  MOTYT
U3MEHUTHCS TEXHUKO-DPKOHOMHUYECKHE U (DMHAHCOBBIE TOKa3aTeln
paboTsl pennpuaTus B 1eioM. Takast cUTyanusi MOKeT BOSHUKHYTh
IPU BHEAPEHUU HHTETPUPOBAHHBIX KOPIOPAaTHUBHBIX  CUCTEM
ynpasieHus. [Ipu 3ToM HEOOXOAUMO COMOCTaBUTh MEPCIEKTHBHBIE
nokaszatenau paboThl NpeAnpusTHs npu ycioBuu peanuzanuu UTC-
NPOEKTa,  CBSI3aHHOTO  C  BHEAPEHHMEM  WHTETPUPOBAHHBIX
KOPIIOPATUBHBIX CUCTEM YIIPABJICHMS U NIPU YCIOBUM OTKa3a OT HETO.
Takoe comocTaBieHHE BBIIOJHSAETCS Ha OCHOBE METOJa pacuera Io
HPEIIPHUIATHIO B LIEJIOM.
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Jns  ouenkun 3(G(EKTUBHOCTH WHBECTUIIMOHHBIX TPOEKTOB
BHeapeHusa UTC, uMmeromux JIoKanbHbIN XapakTep Ha MpeAnpUsTUH,
UCTIONIB3YETCS MPUPOCTHOM METOM, OCHOBHAS UJIES] KOTOPOTO COCTOUT
B OIIPEJICIICHUU H3MEHEHUI MPUTOKOB U OTTOKOB JICHEKHBIX CPE/ICTB,
00yCJIOBJIEHHBIX peanu3alueil mpoekra. ['maBHas npobiaema, KoTopas
BO3HHKACT NpPU TPUMEHEHHH TPUPOCTHOTO METOJda, — TOYHOE
BBIABIICHHE (DAKTOPOB, OmNpeaensomux 3((EeKTUBHOCTh MPOEKTa
(HampuMep, YMEHBIICHHWE TPYIOEMKOCTH BBITIOJHEHUS OTICpallHH,
COKpAIlleHHEe KOJMuYecTBa paloTalommxX M T. A.) U HpaBUiIbHAs
KOJIMYECTBEHHAs] OIIEHKa W3MCHEHWH (MHAHCOBBIX 3aTpaT W
pe3y/IbTAaTOB C yYETOM YKa3aHHBIX (PAKTOpPOB.

dakTU4YeCKUM CcTaHaapToM npu pacuere croumoctu MC cran
Meroaq TCO (coBOKyIHas CTOMMOCTb BJaJACHUS), MPEITOKEHHBIN
komnanuet Gartner. Ilo3xe MHorume kpynHble mnocraBiuukun MT
npeacTaBuwiIn cBou Bepcuu gaHHoro merojga. Ho TCO ouenuBaet
TOJIBKO 3aTPaTHYIO YacTbh, HE YUYUTHIBAS IPEUMYIIECTB OT BHEPEHHUS.
[TosToMy 3Ta METOAMKAa B YHCTOM BHJE NMPUMEHHMA TOJIBKO IS
OLICHKH pelIeHU, 00eCIeUNBAIOIINX CXOIHYIO (YHKIIMOHATBHOCTb.

Metonx ROI (otmaya oOT UWHBECTULIMI) JaeT BO3MOXKHOCTD
OTIpeIeNIUTh, KaKOo (PMHAHCOBBIM pe3yapTaT o0ecreyrBaeT Kaxabli
pyOJib, MHBECTUPOBAHHBIN B MPOEKT, HO HE JAeT YETKOrO U SICHOTO
crocoba ompenenuTh aOCOMIOTHYIO BEJIMYMHY 3TOTO pe3yibTaTa.
OmnpeneneHre Ka4eCTBEHHBIX M (PUHAHCOBBIX 3((EKTOB HAMITYUIINM
o0Opazom obecreynBaeTcs CUCTEMOI cOaslaHCUPOBAaHHBIX
nokazareneit (Balanced ScoreCard, BSC), Ho mist ee BHeapeHHS
HeoOXoauMa JUIMTENbHas MOATOTOBUTENbHAs paldoTa, 3a4acTyro
TpeOyrolias U3MEHEHHUsI CYIECTBYIOIIMX IOAXOA0B K YIPaBICHUIO
KOMIIaHUEM.

Bbonee mpocras u qocTynHas JUisl HCMIOJB30BaHUsI METOJUKA, HO B
TO e BpeMsl Jarolas YeTKHe U O0OOCHOBAaHHBIE PE3yNbTaThl, ObLIA
pa3pabotana kommanuen Microsoft — wmeTonMka «OBICTPOTO
skoHOMHUYeckoro obocHoBanus (Rapid Economic Justification, REJ).

162



IIpoekmuposaHue UHPHOPMAYUOHHBIX cCUCMeEM

MeToauka 0bICTPOro 3KOHOMHYECKOT0 000CHOBAHMSI

MeTtoauka «OBICTPOTO IKOHOMHUYECKOTO oOocHOBaHUs» (Rapid
Economic Justification, REJ, Microsoft) mo3Bonser mnpeononers
SA3bIKOBBIN Oaprep Mexay WT-crenuanuctaMd ¥ HCTIOTHUTEISIMU
Omu3Heca v MPOJEMOHCTPUPOBATH BBITOY OT nHBecTUlnU B UT.

3aunTepecoBanHbie auia (Stakeholders):

* ['enepanbnbiit aupextop — CEO (Chief Executive Officer).

» ®unancobiit qupekTop — CFO (Chief Financial Officer).

* Bunie-nipe3ugent — VP.

» lupextop no uHpopmanmoHHbM TexHojorusiM — CIO (Chief
Information Officer) — coTpyaHHMK KopHoOpauuu, HUCIOJIHUTENb
BBICILIET'O PaHra; OTBEYAIOIIM 3a MpUOOpPETeHNE U BHEPEHUE HOBBIX
TEXHOJIOTHH, ypaBieHne HHPOPMAIIMOHHBIMUA PECYPCAMH.

* UT-niepconain — IT stuff.

* Toproseie HOCPETHUKU — Resellers-¢pupmsr,
CIIC[HANN3UPYIOIIMECs] Ha ONTOBBIX IIOCTaBKaX MW  TOPrOBOM
IIOCpETHIYECTBE.

* [TocraBmuku — Suppliers.

Ilar 1. O6cuenoBanue odobekta (Understand the Business).
HccnenoBaHue HauMHAETCS C OIpPENENICHHs] KIIHYEBBIX MpoliieM
npennpusaTus u nouck UT-pemenus, kotopoe OyaeT crmocodcTBOBAThH
YCTPAHEHUIO 3TUX MPOOJEM U IMO3BOJUT MNPEANPHITHIO TOOUTHCS
ycriexa. Ha 3To#l cragum ompenensioTcst KpUTHYECKHE (PaKTOPHI
ycrexa NpeJIpHUaATHS U UX NOKa3aTeNH, a TaKKe COCTABIAETCS IUIaH
UX JOCTHKEHMS. [l 2TOro MCClenyroT CTpaTernyecKuil IulaH
pa3BUTHS KOMIAHWHM, OW3HEC-TJIaH, HPOBOJAT KOHCYJIbTALIUU C
PYKOBOJICTBOM  KOMITAaHUH, PYKOBOJIUTENSAMH  (DYHKIIMOHAIBHBIX
NOJIPa3CIICHNI U KIIFOUEBBIMU CIIELIMAIIUCTAMH.

Ilar 2. Bpioop Ttexnuyeckux pemeHuii (Understand the
Solutions). Ha »Toii cTaguu NpoeKTHas KoMaHga paboTaeT ¢
BJIa/ICNIbLIAMU  KIIFOUEBBIX OW3HEC-TIPOLIECCOB, MCHOIb3YSd CXEMBbI
NPOIIECCOB B OpraHU3aliy, (PYHKIMOHAIBHO-CTPYKTYPHBIE CXEMBbI U
JMarpaMmsl IPUYUHHO-CIIEICTBEHHBIX CBSI3E€U C LIENBIO ONPEACICHUS
cnocoOoB mnpumeHeHuss UWT-pemieHuii A MOBBILIEHUS  UX
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COOTBETCTBUSI KPUTHUECKHM (aKTopaM ycrexa opranuzanuu. s
Ka)K701 paboThl, ONpeieICHHON Ha MPEIbIYIIEM 11are, HE0OX0AUMO
HalTHU, C UCHoNb30BaHUEeM Kakux WT MOXHO ylnyymuTh ee
3¢ (HEeKTHBHOCTE.

lar 3. BeruucjieHue pasHUIbI MeK1Y J0X0aMHU U PacxogamMu
(Understand the Benefit/Cost Equation). Ilocme Toro xak
BO3MOJXKHBIE TEXHHUUYECKHE PEIleHUs] BEIOpaHbI, KOMaH/la aHAIUTUKOB
BBIYHCIIICT TOTCHIMAIBHYI0 TMPUOBUIL OT WX BHEAPEHUS |
HEOOXOUMBI 00bEeM KalUTATIOBIOKEHHUH JIJIS KaXKI0TO IPOCKTA.

Ilar 4. BoisBaenue puckoB (Understand the Risks). Muorue
CHauaJla JDKOHOMHMYECKH omnpaBaaHHble HWT-mpoekTsl  mocie
BHEJIPEHUSI HE COOTBETCTBYIOT OXHUAAHUSAM PYKOBOJCTBA U APYIHX
3aMHTEPECOBAHHBIX  JHI.  AHalW3  MOTCHLUHAIbHBIX  PUCKOB
uaBectnnuii B WT wMoxker momoup wu30ekaTh TNpoBaja IyTeM
BBISIBJICHHUST PA3IMYHBIX (OpPM puCKa, pa3pabOTKU pelIeHHUs O HX
CMSATYEHUH U TOATOHKM npuObuim K 3arparaMm. CylecTByIOT
pa3IMYHbIE KATETOPUU PUCKOB:

* puck cootBercTBUs. Yem xectue coorBeTcTBUE WT-mpoekra
HEJISIM TIPENPUATHS, TEM MEHbIIE prcK. Heo0X0aMMO 3aMeTUTh, YTO
JUIl HEKOTOPBIX IPOEKTOB YCTAHOBJIEHHUE YETKOI'O COOTBETCTBUSA
TEXHOJIOTUH CTpaTerMYeCKUM IeNsM Ou3Heca — 3ajada CII0XKHO
BBIMOJHUMAs (HampuMep, YCOBEPUICHCTBOBAHME HH(PPACTPYKTYPHI
WH(POPMAIIMOHHON CHUCTEMBI), OJIHAKO MHBECTUIIMU B HHUX SIBIISFOTCS
HEOOXOMUMBIMU JJI JaldbHEHIIero pa3BUTHS WH(GOPMALMOHHBIX
TEXHOJIOTHii;

* peaNM3allMOHHBIA PUCK. YUUTHIBAET BO3MOXKHOCTH TOIO, YTO
JEUCTBUTENIbHASL CTOUMOCTh Peali3alliy MPOEKTa OyIeT OTINYaThCS
OT pacyeTHO;

* OMEPAlMOHHBIM PUCK. YUUTHIBAET BO3MOXKHOCTH TOTO, YTO
CTOUMOCTh (YHKIIMOHUPOBAHUS CHCTEMBI OYAEeT OTJIMYaThCS OT
MpeIoIaracMom;

* TeXHOJIOTHYeCcKuil puck. Uem OoJbllle W3BECTHO O BBIOPAHHOM
pelIeHNU U YeM Jydille TpopadOoTaHbl BEIOPAHHBIE TEXHOJIOTUH, TEM
MEHbIIIE 3TOT pucK. OIHAKO MPOEKTHl C MajblM 3HAYEHUEM
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TEXHOJIOTUYECKOTO pPHCKa HE BCerga OOECIEeUUBAIOT JIOCTATOYHO
BBICOKHE TOTCHIMAIBHBIC TPEUMYIINECTBA W, HA00OPOT, YeM BBIIIC
PHCK, TEM BBIIIIE BO3MOYKHAsI IPUOBLIB;

* pUCK  JCHCXKHBIX  TIOTOKOB.  YYHTBIBAET  BO3MOXKHOCTH
HEJOCTOBEPHOTO OMpPEIEICHUS BBITOA OT TPOEKTa M HETOYHOTO
pacdyera  TIOJIOKUTECJIBHBIX  JICHO)KHBIX  IOTOKOB, a  TakKke
BO3MOXXHOCTh TOSIBIIGHUSI JIPYTMIX HEIMPEABHICHHBIX (DUHAHCOBBIX
npobneMm. Hampumep, OyaeT NpPHUHATO pEIICHHE YBEIUYHUTH
Kanuranu3anuio OusHeca wiM Apyrue, Ooyiee BaXKHbIE C TOYKH
3peHUsT PYKOBOJICTBA, MPOOJIEMBI TOTPEOYIOT OTBJICUYCHHUS CPEICTB OT
paccMaTpuBaEeMOro MPOeKTa, B Pe3yIbTaTe Yero He yJaCTCs JOCTUYh
IPEIoIaraeMbpIX BBITOJ] B IIOJIHOM OOBEMe.

Pucku Moryr OBITH OMNHCAHBI KaK KOJIMYECTBEHHO, TaK U
Ka4eCTBEHHO.

Iar 5. Pacuer ¢unancoBbix moka3zarteseii (Understand the
Financial Met-rics). Ha ocHoBe moJy4eHHBIX JIMCKOHTHPOBAHHBIX
JEHS)KHBIX TOTOKOB, CKOPPEKTHUPOBAHHBIX C YY€TOM PHCKOB,
paccUUTHIBAIOTCS (DMHAHCOBBIC TOKA3aTENM, MPHHATHIC HA JAHHOM
npennpusTir. TakuMu TOKa3aTelsIMA  MOTYT  OBITh  YHCTBINA
npuBeneHnbiii noxon (Net Present Value, NPV), BHyTpeHHs HOpMa
noxoxHoctH (Internal Rate of Return, IRR), nobaBicHHAas CTOUMOCTh
(Economic Value Added, EVA), cpok okymaeMOCTH, BO3BpaT OT
VHBECTULIMI U IPYTHE.

KoHTposibHBIE BOIIPOCHI

1. Ha xakwue 3Tamsl AeNUTCS MPEINPOCKTHOE 00CIeI0oBanme?

2. Kakue 3aaun penaroTcst Ha MpeIBapUTEIIbHOM dTarie
oOcinenoBanusa?

3. Uro Ha3bIBaeTcs CIUIOMHON «(poTorpadueii» padouero
BpeMeHu?

4. Kaxue sTansl BKIIOYEHBI B IPOLEAYPY CHCTEMHOTO aHaIU3a JIs
OTHMCaHUs MIPEAMETHOM 00acT?
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5. Tlepeuncnure mpaBuia MpOIECCHOTO OMUCAHUS MTPEIMETHOM
obmactu?

6. IlpuBenute knaccuduxayio OU3HEC-MPOLIEecCOB?

7. Kakwue mporiecchl MOKHO «Pa3BEPTHIBATEY 110 TaK HA3BIBAEMOMY
«YTIPaBIEHYECKOMY ITUKITY» (MIPUHATHS PEIICHHUS)?

8. Kakwue mporecchl Ha3bIBAIOTCS MPOIECCAMU 00eCTICUCHNS ?

9. W3 kakux 3TanoB COCTOUT TpadUyecKoe OMUCaHKe MPOLECCOB
OpraHu3aIuu?

10. Yro Takoe nepeBo y31noB?

11. Yto Takoe ceTh MpoIeccoB?

12. Kakoe npaBuiio Hy>KHO HCIIOJIb30BaTh MPU GOPMYIHPOBAHUH
Ha3BaHWU MaTepUaAIbHBIX U HHOOPMAITMOHHBIX TTOTOKOB?

13. Yo takoe IDEFO-monenn?

14. Yro Takoe monenupoBaHue?

15. Ha xakue BHUOBI AETIATCSA CTATUUECKHE MOIEIH?

16. Yto oTpakaroT AUHAMUYECKHE MOJIEITH?

17. Kakue TpeOoBaHUs NPEABABISIOT K MOJIEISM MPEAMETHBIX
obnacrteii?

18. Kakwue noaxoabl MpuUMEHSIOTCS K oueHke 3¢ dexkruBHOCTH UT-
nmpoekTa?

19. Ha yt0 opueHTHpOBaHA METOAMKA OBICTPOr0 SKOHOMUYECKOTO
000CHOBaHMA?
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4. CTPYKTYPHbII AHAJIU3 U
CTPYKTYPHOE ITPOEKTUPOBAHUME
4.1. OcHOBHBIC IOHATHUS CTPYKTYPHOI'0 AHAJINU3A U

CTPYKTYPHOTI'O IPOEKTHPOBAHUS
Onpenesiennst NOHATHI

CTpyKTYpHBIM aHAJIHM30M MPUHITO HA3BIBATh METO/] HCCIICTOBAHHS
CUCTEMBI, KOTOpPOC HAa4YMHAaeTCs C ee o0mero ob3opa M 3areM
NETaTN3UpPyeTCcs, MPHOOpEeTas HepapXu4ecKylo CTPYKTYpy C Bce
OOJBIIMM YUCIIOM YpoBHEH. PemeHune TpyaHbIX MpobiieM myTeM uX
pa30MeHnsT Ha MHOXECTBO MEHBIINX HE3aBHCUMBIX 3a7ad (Tak
HA3bIBAEMBIX «UEPHBIX SIIMKOBY») M OpTaHM3alMs JITHX 3a1ad B
JPEBOBUIHBIE MEPAPXUYECKHUE CTPYKTYPHI 3HAYUTEIHHO IMOBBIIIAIOT
MOHUMAaHUE CIIOKHBIX CUCTEM.

B umxenepun I1O (software engineering) CTpyKTypHBIH aHalu3
(Structured Analysis, SA) U OIHOMMEHHOE C HHM CTPYKTYypHOE
npoekTupoBanue (Structured Design, SD) — 3T0 MeTOaBI IS aHAIH3a
U mpeobOpa3oBaHus OuzHec-TpeOOBaHMN B crneuupUKAUM M, B
KOHEYHOM C4YeTe, B KOMIIBIOTEPHBIC TNPOTPaMMBbl, KOH(HTYparuu
anmapaTHOTO OOECTeYeHUsT U CBsI3aHHbIE C HHUMH pYy4YHbIE
TPOIICTyPHI.

Crpykrypubiii  ananmus, (CA, Structured Analysis, SA) wu
ctpykrypuoe mpoektupoBanue (CII, Structured Design, SD)
SBISIOTCS  (PYHAAMEHTAIBHBIMA ~ HWHCTPYMEHTAMH  CHCTEMHOTO
aHalM3a M Pa3BUBAIMCH M3 KJIACCHYECKOTO CHUCTEMHOTO aHAJM3a
1960-70-x rogos (cm. 1. 1.1).

CTpyKTypHBIH MOAXO]T 3aKIIOYAETCS B MMOATAITHOM JEKOMIIO3ULIMHU
CHUCTEMBI TIPHU COXPAaHEHHH IIEIOCTHOTO O HeH MpeIcTaBICHUs
OCHOBHBIC TPHUHIMIBI CTPYKTYpHOTO ToOaXxona (NepBble JiBa
SIBIISTIOTCS] OCHOBHBIMHU )

1) mpuHIMI «pa3faeNisaii W BIACTBYH» — NPUHIUI PEIICHUSA
CJIOKHBIX MPOOJIEM MyTeM HX pa30MeHUss Ha MHOXKECTBO MEHBIIHMX
HE3aBUCHMBIX 3aj1a4, JISTKHUX JUJIsl IOHUMAaHUS ¥ PEIICHMS,
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2) OPUHLUIT HEPAPXUYECKOr0  YIOPSJOYUBAHUS — PUHIUII
OpraHu3allMyd COCTABHBIX dYacTed NpoOJieMbl B HepapXUUYECKUE
JPEBOBUJIHBIE CTPYKTYpbl C J00aBlI€eHHMEM HOBBIX JeTaned Ha
Ka)KJIOM YpOBHE:

3) MIPUHIUIT a6CTpaFI/Ip0BaHI/IH — 3aKJIr4YacTCsia B BbIACICHHHU
CYHICCTBCHHBIX ACIICKTOB CHUCTCMBI n OTBJICUCHUA oT
HCCYIICCTBCHHBIX;

4) mpuHIMI (QopManu3alMi — 3aKJI0YaeTCs B HEOOXOIUMOCTH
CTPOrOoro METOAMYECKOTO MOJX0/1a K PELICHUIO TPOOIIeMBI;

5) mpUHIMIT ~ HENPOTUBOPEYMBOCTH  —  3aKIIOYaeTcss B
000CHOBaHHOCTH U COTJIACOBAHHOCTH 3JIEMEHTOB.

HcTopusi cTpyKTYPHOI0 aHAJIM3a M IPOEKTHPOBAHUS

CTpyKTYypHBII aHAJIN3 — 3TO YaCTh CEPUU CTPYKTYPHBIX METOIOB,
NPECTABISAIOMINX HA0OpP METOJOJIOTHI aHalu3a, MPOSKTUPOBAHUS U
IPOrpaMMHUPOBaHUs, KOTOpble ObLIM pa3paboTaHbl B OTBET Ha
npobaemsl, ¢ KoTopbiMu cTonkuyics mup 10 B mepuog ¢ 1960 no
1980 rr. B aToT nepuoa OOJNBIIMHCTBO MPOrpaMM OBLIO CO3JaHO Ha
Cobol u Fortran, motom xHa C u BASIC.

OTO OBUIO HOBBIM IOJIO)KUTEJIBHBIM CABUIOM B HAaIpaBICHUU
NPOCKTHPOBAHUS U TNPOTPAMMHUPOBAHHS, HO MpPHU ITOM He OBLIO
CTaHJAPTHBIX METOJOJOIMH JJsl JOKYMEHTUPOBaHUs TpeOOBaHUN U
camHXx MpoeKToB. [lo Mepe yKpyImHEHHsI U YCIOKHEHUSI CHCTEM, BCE
Oosee 3aTpyIHUTEIbHBIM CTAHOBUJICS MPOLIECC UX Pa3pabOTKH.

Korna OOJBIIMHCTBO CHEUMATMCTOB OWJIOCH HAJ CO3JaHUEM
IPOrPaMMHOT0 00€CHeueHusl, HEMHOTHE CTapalluCh pa3pelInTh
0oree CIOXKHYIO 3a/Jady CO3JaHHA KPYIMHOMACIITAaOHBIX CHUCTEM,
BKJIIOYAIOIIMX Kak JIOJIed M MalluHbl, TaKk U IMPOTrpaMMHOE
o0OecrieueHre,  AaHAJTOTMYHBIX  CHCTEMaMm, TNPUMEHSIEMBIM B
Tese()OHHOM CBSI3M, MPOMBIIIJIEHHOCTH, YIPAaBICHUN U KOHTpOJE 3a
BOOpY)XeHHEM. B TO BpemMs CHENMAaJIHNCTBL, TPATUIHOHHO
3aHMMAaBIIMECS CO3/aHUEM KPYIMHOMACHITAaOHBIX CHCTEM, CTajH
OCO3HaBaThb HEOOXOAUMOCTh OOJbIIEH YHNOpsAJOUYEHHOCTU. Takum
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o0pa3oM, pa3paboTUMKU Hayaiu (HopMannu3oBaTh MPOLECC CO3TaHMs
CUCTEMBI, pa30uBasi ero Ha ciexyromnue (hasbl:

1) aHanu3 — onpeaeneHue TOro, YTo CUcTeMa Oy/IeT JeTaTh,

2) MPOCKTHPOBAaHUE —  OMNpPEACICHHUE TMOJCHCTEM U  UX
B3aMMO/JICHCTBHUE;

3) peanuzanus — pa3paboTKa MOJCUCTEM TI0 OTIEIbHOCTH;

4) o0beAMHEHNE — COSTUHEHHE MOJCUCTEM B €MHOE 1IETI0E;

5) TecTupoBaHKE — MPOBEPKA PAOOTHI CUCTEMBI;

6) ycTaHOBKa — BBE/ICHHE CHCTEMBI B JICHICTBUE;

7) GyHKIMOHUPOBAHUE — HCTIOIB30BAHUE CHCTEMBI.

OTa 1OCIEeN0BaTENbHOCTh BCErAa BBINOJIHUIACH WTEPALMOHHO,
IOTOMY 4YTO CHCTEMa IIOJIHOCTBIO HHKOI/Ia HE YIOBIETBOpsUIA
TpeOOBaHUAM IOJIB30BATENICH, IMOCKOJBKY MX TpeOOBaHHS YacTo
MeHsaanuch. M, TeM He MeHee, ¢ 3TOM MOJCIIBIO CO3JaHHS CHUCTEMBI,
OPUEHTHUPOBAaHHOW Ha  yIpaBIEHHME, IIOCTOSHHO  BO3HUKAIU
CJIO)KHOCTU. OKCIUTyaTallUOHHBIE PACXO/bl, BO3HUKABIIME II0OCIE
Clauyd CUCTEMBI, CTAJU CYIIECTBEHHO IPEBBIIIATh PAacXO]bl Ha €€
CO3/laHH€ U MPOJOJDKAIM PACTH C OrPOMHOM CKOPOCTBIO H3-3a
HU3KOTO KadecTBa MCXOJHO CO3JaHHOW cucrtembl. HexoTtopeie
CUMUTQJIM, 4YTO POCT HSKCIIyaTAllUOHHBIX pacxoJoB OOYCIIOBJIEH
XapakTepoOM OIIMOOK, JOMYIIEHHBIX B MPOIECCE CO3/IaHUSI CUCTEMBI.
HccnenoBanust OKa3ai, 4TO OOJIBIION MPOLEHT OUIMOOK B CUCTEME
BO3HUK B IIPOLIECCE aHAIN3a U MPOEKTUPOBAHUS, TOPA3/10 MEHBIIIE UX
ObUIO JIOMYLIEHO TMpH peaju3alMd M TECTUPOBAaHMM, a IeHa
(BpeMeHHass M JIeHeXHas) OOHapyKE€HUs M HCHPABICHHS OIIMOOK
CTaHOBWJIACh BhIIIE Ha OoJiee MO3IHUX CTaAMsX nmpoekTa. Hampumep,
UCIpaBJIeHUE OMMOKM Ha CTaJUU MPOEKTHPOBAHMS CTOUT B 2 pasa,
Ha cTaauu TectupoBaHus — B 10 pa3, a Ha CTaAMM SKCIUTyaTalluu
cuctembl — B 100 pa3 nopoxe, yem Ha cTaauu aHaiuza. Ha
oOHapykeHHe OmMOOK, JOMYIIEHHBIX Ha JTale aHalu3za H
IPOEKTUPOBAHUSA, PpACXOAyeTcsi MpUMEPHO B 2 pasza Oosblie
BPEMEHM, a HAa UX HCIpPABIEHUWE — NIPUMEPHO B 5 pa3, 4eM Ha
ommnOKHY, NOoNylleHHble Ha Oosiee mo3gHMX cTaauax. Kpome Toro,
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OMMOKH aHaIW3a W MPOCKTHPOBAaHUS OOHAPYKHBAIUCh YaCTO
CaMHMH I10JI30BATEIISIMH, YTO BBI3BIBAJIO MX HETOBOJIBCTBO.

TpaauIMOHHBIE TOJXOIbl K CO3JAHHI0O CHCTEM MPHBOIMIN K
BO3HUKHOBEHUIO MHOTHX MPOOJIEM:

1) He ObLIO €IUHOTO MOAX0/1a;

2) TpUBJICYCHHE TIOJB30BATEISI K MPOIECCY pa3pabOTKH He
KOHTPOJIUPOBAJIOCH;

3) mpoBepKa Ha COTIACOBAHHOCTH MPOBOIUIIACH HEPETYIAPHO WIIH
BOOOIIE  OTCYTCTBOBaJla,  pE3yJNbTaThl  OJHOTO  JTama  He
COTJIACOBBIBAJIMCH C PE3y/IbTaTaAMHU JAPYTHX;

4) mporiecc ¢ TPYAOM MOJIaBaJICS OIIEHKAaM, KaK KaueCTBCHHBIM,
TaK ¥ KOJUYECTBEHHBIM.

YTBepKIanoch, YTO, KOTJA CO3JATEId CHCTEM TOJb3YIOTCS
METOJIOJIOTHSIMA ~ THIIA  CTPYKTYpHOTO  MPOTPAMMHPOBAHUS U
MPOEKTUPOBAHUS CBEPXY BHU3, OHU PEHIAOT TUOO HE MOCTABICHHBIE
3aJ1a4M, JTHOO IUIOXO IOCTABJICHHBIC, JTUOO XOPOIIO IOCTaBICHHBIC,
HO HETPaBUJIHHO MOHATHIC 3a1auu. KpoMe Toro, ommbOKy B CO3JaHUU
CHUCTEM CTaHOBWJIMCH BCE MEHEE JOCTYITHBI BBISBICHHUIO C TIOMOIIBIO
anmapaTHBIX CPEJCTB WIHM MPOTrPaMMHOTO OOeCTieueHus, a Hanbolee
KaracTpouyecKue OIMMOKK JONMYyCKAJIMCh Ha paHHUX JTamax
co3MaHusl CcuCTeMbl. Yacto 93TH OWMUOKH OBUIM  CIIEACTBHEM
HETOJHOTHI (G YHKITMOHATBHBIX crierupuKanumi WU
HECOTJIACOBAHHOCTH MEXIy Cclenu(uKanusIiMi ¥ pe3ysibTaTaMu
POEKTUPOBAHUS. [IPOCKTHPOBIIMKHN 3HAIH, YTO CIOXKHOCTh CHCTEM
BO3pacTaeT M 4YTO ONpEICIICHbl OHM 4YacTo BechMa ciabo. Poct
o0beMa M CJIOKHOCTH CHUCTEM SIBIISICTCS KM3HCHHOW peanuen. DTy
NPENNOChUIKY HYKHO OBLIIO TpHHATH Kak Hew3OexHyw. Ho
OIIMOOYHOE OMPEIEIICHUE CUCTEMBI HE SBISIETCS] HEU30€KHBIM: OHO —
pe3yNIbTaT HeaIeKBAaTHOCTH METOJIOB CO3TIAHVSI CHCTEM.

Bckope ObT BBIIBHHYT TE3UC: COBEPIICHCTBOBAHHUE METOJOB
aHaiM3a €CTh K4 K CO3JaHuI0 cucTeM, 3()(PEKTUBHBIX IO
CTOUMOCTH, TPOU3BOAUTENHFHOCTH M HaAeXHOcTU. [lns pemeHus
KITIOYEBBIX TPOOJIEM TPATUITMOHHOTO CO3JIaHUS CUCTEM IIUPOKOTO
npodumns TpeOoBaIHChH HOBEIC METOJIBL, CIIeIIHAILHO
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NpeJHAa3HAYCHHBIE JUIS WCIIOJB30BAaHMS HAa PaHHUX  CTAIHSIX
nporecca.

Jlis momomM B ynpaBieHMH OoibIIuM U ciloxHbIM [IO ¢ koHIa
1960 ronoB mosABISAETCS MHOXECTBO Pa3HOOOPA3HBIX CTPYKTYPHBIX
METOZOB MPOTrPaAMMHUPOBAHUs, MPOCKTHPOBAHUS M aHaAIW3a. OTH
METOABl Ha HAYAIBHBIX JTalax CO3MAaHUS CHUCTEMBI TIO3BOJISIOT
ropasio Jydlle IOHITh paccMaTpUBaeMyl Mpobiemy. A 3To
COKpaIlIaeT 3aTpaTtbl Kak Ha CO3JaHHWe, TaK W Ha HKCIUTyaTalluio
CHCTEMBI, @ KpOME TOT'0, TIOBBIIIACT €€ HaeKHOCTb.

B 1960-70 nmosiBisitoTCS CAEAyIOIME KOHIEINN:

* ppumepHo 1967 —  CrpykrypHOE  HpOrpaMMHUpPOBaHUE
(Structured programming) — Edsger Dijkstra,
* mpumepHo 1975 —  CrpykrypHOoe mpOrpaMMUpOBaHHE

Jxxexcona (Jackson Structured Programming) — Michael A. Jackson.

* CrpyKTypHOE IporpaMMupoBaHue NpuBoAUT K CTpyKTypHOMY
IPOEKTHUPOBAHUIO, YTO B CBOIO O4epe/ib NpUBOIUT K CTPyKTYypHOMY
CHUCTEMHOMY aHaJIM3Y:

* npumepHo 1975 — nosBieHue Ha priHKE MeTona CTPYKTYpHOTO
ananu3a u npoektupoanus SADT (Structured Analysis and Design
Technique) — Doug-las T. Ross;

* mnpumepHo 1975 — CrpykrypHoe npoektupoBanue (Structured
Design) — Larry Constantine, Ed. Yourdon u Wayne Stevens;

» mnpumepHo 1978 — Crpykrypubiii ananu3 (Structured Analysis)
— Tom De-Marco, Yourdon, Gane & Sarson, McMenamin & Palmer;

* B 1979 onyOnukoBaH CTpyKTypHBIM aHalIM3 MU CUCTEMHas
cnemmdukanus (Structured Analysis and System Specification) —
Tom DeMarco.

B teuenne 1980x HayMHAIOT NOSBIATHCS HWHCTPYMEHTHI IS
aBTOMATHU3AIMH YEPUEHUS TUarpPaMM:

+ 1981 — onyb6nukoBana (u B 85-93 moay4aer pa3BUTHE)
Metononorus IDEF0, ocHoBannast Ha SADT u MHCTpyMeHTaJIbHBIX
CpeacTBax co3faHus auarpamm (paspaborana lyrmacom T. Poccom,
Douglas T. Ross).
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* B 1983 BhmepBele mpexactaBieH MeToa  CTPYKTYpPHOTO
CUCTEMHOro aHaiu3a u npoektupoBanus SSADM (Structured
Systems Analysis and Design Method), paspa6ortanssiii B UK Office
of Government Commerce.

[To anamormu ¢ Computer-Aided design and Computer-Aided
Manufacturing (CAD/CAM), wucronb30BaHHE 3THX HHCTPYMEHTOB
obut0 HazBano Computer-Aided Software Engineering (CASE).

Metoast CA u CII (B wactHOCcTH, SSADM) compoBoxaaroTcs
HOTAlMsIMM ~ (OUarpaMMamu), OOJIeTHaloIUMH  B3aUMOJICHCTBHE
MEXy MOJIb30BaTENsIMU U pa3paboTunKaMu. ITO ObLIH:

* crpykrypHble cxembl (Structure Charts) — mist cTpykTypHOTO
MIPOEKTUPOBAHMUS,

* nuarpammbl oTokoB naHHbIX (Data Flow Diagrams, DFD) —
JUISL CTPYKTYPHOTO aHaJIn3a;

» wmozenu nanHbix (Data Model Diagrams).

OTU AuarpaMMbl HCIOJIb30BAJIUCh CTPYKTYPHBIMM METOJaMU B
pa3nuyHbIX KoMOuHammax. Cpenu HHUX BCTPEYAIOCh MHOMXKECTBO
BapHaIuu.

[Tpumepno B 1990 mosiBisieTcss TEPMUH «HMHXEHEpHS pa3pabOTKH
ITO» (Infor-mation Engineering, IE, James Martin), siBisrommasics
JIOTHYECKUM PACIIMPEHUEM CTPYKTYpPHBIX METOJIOB, IMOSBUBIINXCS B
teueHue 1970x.

4.2, MeTOII CTPYKTYPHOT0 aHAJIN3Aa U MIPOCKTHUPOBAHUA

SADT
Onpenenenne SADT

SADT (Structured Analysis and Design Technique) — »3to
MeTtoaoJjiorusi uHxeHepun paspabotku 10 (software engineering)
JUIS OMIMCAHUSI CUCTEM B BUJE uepapXxuu GyHKIUH ((pyHKIIMOHAIBHON
CTPYKTYPBHI).

IIpeanocbinkn n ucropus SADT

CTpykTypHBI aHaJIM3 BO3HUK B KoOHIE 60-X rogoB B XoOje
PEBOMIIOLIMY, BBI3BAHHOM  CTPYKTYPHBIM  IIPOrPaMMHUPOBAHUEM.
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Meton SADT Obut mpemnoxen Jyrimacom T. Poccom kak crmoco®
YMEHBIIUTh  KOJUYECTBO JOPOTOCTOSIIIUX  OMIMOOK 3a  CYET
CTPYKTYPHU3aLIMM HA PAHHUX 3Talax CO3AAHUS CUCTEMBI, YIyUIICHUS
KOHTAKTOB MEXIy TIOJIb30BaTeJSIMU W pa3paboTyuKamMu |
CIUIAKMBAHUS TMEepexojia OT aHalu3a K npoektupoBaHuto. Jyrmac T.
Pocc wacte cBonx PLEX-teopuii OTHOCAIIMXCS K METONOJIOTUHA U
A3bIKY OINHMCAHUS CUCTEM, Ha3Baldl «MeTOoq0JIOrTusl CTPYKTYPHOTO
aHanu3a u npoektupoBanus» (SADT). Ucxomnas padora nag SADT
Hayanach B 1969 r.

[lepBoe ee kpymHOE MpUIOKEHHE OBLIO peann3oBaHo B 1973 1.
npu pa3paboTKe OOJBIIOr0 a’POKOCMHYECKOTO MPOEKTa, KOTJa OHA
ObLT1a HECKOJIBKO TIepecMoTpeHa cotpyaaukamu SofTech, Inc. B 1974
r. SADT 6buta eme yiydieHa U HepefaHa OAHON M3 KpyMHEHIInX
€BpONEHCKHUX TeIe(HOHHBIX KOMITAHUH.

Takum o6pa3zom, k Hauamy 70-x SADT mnpencrasnser co0oii
YeTKYIO (hopMaIbHYIO IPOLIEYPY.

ITosBnenne SADT Ha pbiHKe npousonuio B 1975 r. mocine
TOJIMYHOTO OPOPMIICHHUS B BUJIE MPOAYKTA.

K 1981 r. SADT yxe ucnonp3oBaiu 0ojee yeM B 50 KOMITaHUAX
npu pabote Oonee yeM Haja 200 mpoekTaMu, BKIFOYABIIMMHU Oojee
2000 mroneit 1 0XBaTHIBABIIMMU JIIOKUHY HPOOJIEMHBIX o0acTeil, B
TOM 4yHclie TelnedOoHHBIE CETH, a’POKOCMUYECKOE IPOU3BOJICTBO,
YIOPABJICHUE U KOHTPOJb, YIET MAaTEPUATLHO-TEXHUUECKUX PECYPCOB
1 00pabOTKy JaHHBIX.

Ee mmpokoe pacnpocTpaHeHHE B  HACTOsIEe BpeMs B
€BpOIENCKOMN, TAIbHEBOCTOYHON U aMEPUKAHCKOM a3POKOCMHUYECKOMN
npombiieHHocTr (mox HasBanueM IDEF() mosBomser sty nndpsi
CYIIECTBEHHO yBeNUYUTh. Takum obpazom, SADT Beiaensiercs cpenu
COBPEMEHHBIX METOJOJIOTUH ONMHCAaHUS CUCTEM Ojaroaapsi CBOEMY
mpokoMy npuMeHenuto. [louemy SADT ummeer Takoe mMpokoe
npUMeHeHue?

Bo-nepBeix, SADT sBasercs €IWHCTBEHHOW METOAOJIOTHEM,
JIETKO OTpa)kalolled TakKhe CHCTEMHBIE XapaKTEPUCTHKH, Kak
yrpaBleHHe, 00paTHas CBA3b U UCTIOTHUTENU. ITO OOBICHIETCS TEM,
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yro SADT n3Ha4yanbHO BO3HUKJIA HAa 0a3e MPOEKTHPOBAHUS CUCTEM
Oosee oOmiero BUAa B OTJIMYHME OT JAPYIHX CTPYKTYPHBIX METOMOB,
«BBIPOCIIUX» U3 MPOEKTUPOBAHUS IPOTPAMMHOT0 00ECIIeUeHUs.

Bo-BTopsix, SADT B nonosiHeHHE K CYIIECTBOBABIIKUM B TO BPEMsI
KOHLENIMSAM U CTaHAapTaM JUIsl CO3AAaHMs CUCTEM HMENa pa3BUTHIE
npoueaypbl TOJACPKKH KOJJIEKTUBHOM paboThl U obnagana
IIPEUMYILECTBOM, CBSI3AHHBIM C €€ IPUMEHEHUEM Ha PaHHUX CTaaMAX
CO3aHUSI CUCTEMBI.

Kpome Toro, mmpokoe ucrnosb3oBanue SADT nokasano, 4to ee
MOKHO COY€TaTh C JPYTMMH CTPYKTYPHBIMH METOJAAMH. OITO
JOCTUTaeTCsl HUCmonb3oBaHueM rpaduueckux SADT-onucanuii B
KaueCTBE CXEM, CBA3BIBAIOIIUX BOCIMHO PpAa3JIMYHBIE METOMBI,
IPUMEHEHHBIE JUJISl ONHCAHUS OINPEACIECHHBIX YacTell CHUCTEMBI C
pa3IMYHBIM YPOBHEM JETaIU3aLUU.

Takum o0pa3oM, HeaJeKBaTHbIC CIHEIU(UKALUU CHUCTEM TOTO
BPEMEHH BBI3BAIM coO3/JaHue rpadudeckoro sizeika SADT, a ero
YCHJIEHHOE WCIOIb30BaHue mpeodpazoBaio SADT B 3aKOHYCHHYIO
METOAOJOTHI0, CIIOCOOHYIO  TOBBICUTH  KAaueCTBO  IPOAYKTOB,
CO3/1aBa€MbIX Ha PaHHUX CTaJIUSAX PAa3BUTUS IIPOEKTA.

Hrtak, SADT nayamachk Kak s3bIK ONMUCaHUs ()YHKIMOHUPOBAHUS
CHUCTeM OOIero BUAa, a O Mepe MPUMEHEHHS €€ MpPOIETypbl
OTHCAHMSI CUCTEM OBUIN YITYYIIEHBI U JJOMOJHEHBI.

OcHoBbl SADT

SADT wncnonb3yeT 1Ba TUIIA TUArPAMM:

1) Mogenu nesarenbHOCTH (activity models);

2) monenu nanubix (data models).

SADT wucnonb3yeT CTpenKH sl TIOCTPOCHHUS STUX TUArpaMM U
UMEET clieAyIomiee rpaguaeckoe mpeCTaBIICHUE:

* r1aBHbIA Onok (boX), I/ie ompeaeneHo Ha3BaHUE MPoIlecca MU
JNIEUCTBHS,

* C JIEBOM CTOPOHBI OJIOKA — BXOJSAIINE CTPENIKH: BXOJIbI IEHCTBUS;

* CBEpXy — BXOJAIINE CTPEIKU: JaHHBIC, HEOOXOTUMBIC IS
JIEHCTBUS,
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* BHH3Yy — BXOJSIIME CTPEJIKU: CPEACTBA, HCIOJIb3yeMbIe IS
JNEUCTBHS,

* CIIpaBa — UCXOJSIINE CTPENIKH: BBIXO JEHCTBUS.

SADT ucnonp3yeT AEKOMIO3UIIMIO HA OCHOBE MOJXOAa «CBEPXY
BHU3Y.

Kaxxnprit ypoBeHb JEKOMITO3UIIUNA COACPKUT 0 6 OJIOKOB.

SADT wnaumnaercs c ypoBHsa (level) 0, 3aTtem Moxker OBITh
JeTalu3upoBaH Ha 6osee HU3kue yposHu (1, 2, 3, ...). Hanpumep, Ha
ypoBHe 1, Onok ypoBHA 0 OyaeT AeTalu3upoOBaH Ha HECKOJIBKO
AJIEMEHTApHBIX OJOKOB U TakK JAajee ...

Contral infarmatian

Electronic components 7 "
.
Manufacture Manutactured
—
Electricity Computers amputers
—
L — .

MRP System Assembly line
Puc. 4.1. IIpumep ypous 0

Ha ypoBue 1 nerictBue «Manufacture computers», MOXeT OBITH
pazouro (de-clined), Hanpumep, Ha 4 O0Ka:

1) monyduTh SJEKTPOHHBIE KOMIIOHEHTHI («receive electronic
components»);

2) COXpaHHUTh JJCKTPOHHBIE KOMITOHEHTHI («store electronic
components»);

3) MOCTaBHUThH AJIEKTPOHHBIC KOMIIOHEHTHI Ha COOPOYHYIO JTHHUIO
(«bring electron-ic components to the assembly line»);

4) cobpathk KOMITBIOTEPHI («Assemble computersy).
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CemaHTHKAa CTPeJIOK 4 AeiicTBU (activities):

* Bxoabl (Inputs) BXomsT clieBa W TPENCTABISAIOT TAHHBIC WIIH
npeaMeThl motpebaenus (consumables), nyxHble neiicteuto (that are
needed by the activity);

* BbIXOAB! (Outputs) BBIXOAAT CHpaBa M NPEACTABISAIOT JaHHBIE
WM IPOJYKTHI, IPOU3BOANMBIE IecTBUEM (activity);

* ynpasienus (Controls) BXOIAT cBepXy M MPEACTABISAIOT
KOMAaH[IbI, KOTOpPbIC BIUSIOT Ha WCIIONHEHWE IEHCTBHSA, HO HE
norpebnstores. B mocnenneit penakmumu IDEFO  —  ycnosus,
TpeOyemble Ui TONy4eHHs KOPPEKTHOTO BbIXOAa. JlaHHBIC WM
OOBEKTBI, MOJEIHpPYEMble KaK YIOpPaBICHHA, MOTYT  OBITh
TpaHcHOpMUPOBaHBI (DYHKIIMEH, CO3/IAFOIICH BBIXOI;

* MEXaHM3Mbl  O3HA4alOT  CPEJACTBA, KOMIIOHEHThl WU
UHCTPYMEHTBI,  MCIOJIb3YEMblE U1  BBIIOJIHEHUS  J€HCTBUSA;
npencTaBisaioT pa3merneHue (allocation) neiicTBuii.

CemanTHKa cTpesok s JaHHBIX (data):

* Bxoael (Inputs) — 3T0 AeHcTBUSA, KOTOpbIE T'€HEPUPYIOT 3TU
naHHbIe (are activities that produce the data);

* Boixoasl (Outputs) moTpeGnsitoT 3TH AaHHBIE (consume the
data);

» ynpasienus (Controls) BIMSIOT Ha BHYTPEHHEE COCTOSHHE
stux manubix (influence the internal state of the data).

Posnu SADT-npouecca:

» aBtopsl (Authors) — pazpaborunku SADT monenu;

* komMmeHTaTopsl (Commenters) — pereH3upyIoT (review) padboty
aBTOPOB;

» ypurarenu (Readers) — BosmoxHbIe (the eventual) monp3oBarenu
SADT auarpamm;

* okcneptl (Experts) — Te, OT Koro aBTOpHI MOJYYaroT
crenuaibHyI0 HH(OPMAIHIO O TPeOOBaHUAX U OTPAHUYCHUSAX;

» texHuyeckui komureT (Technical committee) — TexHuueckuit
NepcoHaj, OTBETCTBEHHBIH 3a perieH3upoBaHue (reviewing) SADT
MOJIENIN Ha KaKIOM YPOBHE;
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» Oubnuortekapp npoekta (Project librarian) — oTBeTCTBeHHBIH 3a
BCE JIOKyMEHTHI IIPOEKTA;

* wmeHemkep mnpoekta (Project manager) — uMeeT NOJHYIO
TEXHUYECKYI0  OTBETCTBEHHOCTb 32 CHUCTEMHBId aHAIM3 W
npoektupoBanue (has overall technical responsibility the system
analysis and design);

* anamutuk (Monitor) (Chief analyst) — skcmept B obOmactu
SADT, momoraromuii ¥ KOHCYJIBTHPYIOIIMA ITEPCOHAT MPOEKTa 10
ncnonb3oBanuo SADT;

* uHcTpykTOop (Instructor) — oOy4aeT aBTOpOB 1 KOMMEHTAaTOPOB
SADT.

Oransl  moaeaupoBanmsi. Paszpaborka SADT  mopennm
OpPEJCTaBIseT COOOH UTEpaTHBHBIM MPOLECC U COCTOUT U3
HIDKECIEAYIOUINX YCIOBHBIX 3TAIOB.

1. Co3nanue Moaenu TPYHNOH CHELMATMCTOB, OTHOCSIIUXCA K
pa3auuHbIM cdepaM JeaTeNnbHOCTH npeanpustus. Ha stom srtame
aBTOPHl ONPANIMBAIOT KOMIIETEHTHBIX JIMI, IIOJIydasi OTBETHl Ha
CJIeIyIOIIHE BOIPOCHI:

* YTO MOCTYMAET B MPEAMETHYIO 00JIACTh HA «BXOEY;

* Kakue (YHKUMHU U B KAKOU MOCJIEI0BATEIbHOCTH BBIIOTHSIIOTCS
B paMKax MPeJIMETHOM 00JI1acTH;

* KTO SBIISIETCS OTBETCTBEHHBIM 3a BBHIMOJHEHHE KaXAOW U3
b yHKUIHI;

* YeM PYKOBOJCTBYETCSI UCIIOJHUTEINb MPHU BBHIMOJIHEHUU KaXKIOM
u3 QyHKIU;

*  YTO ABISIETCS PE3yJIbTaTOM PabOTHI 00BbEKTa (HA BBIXOE)?

* HAa OCHOBE IIOJNYYECHHBIX pPE3YAbTATOB OMPOCOB CO3JACTCS
yepHoBUK Moenn (Model Draft).

2. PactipocTpaHeHHe YepHOBHKA JUII PACCMOTPEHUS, TOTYYCHUS
KOMMEHTapHeB U COIJIACOBAaHUS MoJenu ¢ uyutareiasimu. [lpu stom
Kaxnas W3 JuarpaMM YepHOBHKAa IMMCHMEHHO KPHUTHUKYETCS U
KOMMEHTHUpPYETCS, a 3aTeM IepelaeTcs aBTopy. ABTOp, B CBOIO
o4epelIb, TAKXKe MICbMEHHO COTJIAIIACTCS ¢ KPUTUKOM HITH OTBEpraeT
€€ C M3JI0)KEHUEM JIOTUKU MPUHATHS PEeleHUs U BHOBb BO3BpAIaeT

177



IIpoekmuposaHue UHPHOPMAYUOHHBIX cCUCMeEM

OTKOPPEKTHPOBAHHBIA YEPHOBUK [JISl JAbHEUIIET0 PacCMOTPEHUS.
OTOT UMKJI MPOJOJIKAETCA O TEX MOp, MOKa aBTOPbI M UUTATENIN HE
OPUIYT K €TUHOMY MHEHHIO.

3. OdurmanpHOE  YTBEPXKACHHE  MOJACIU.  YTBEPKICHHE
COTJIACOBAHHOM MOJENN TMPOUCXOJUT PYKOBOIUTENEM paboueii
rpynmsl B TOM CiIy4ae, €Clid y aBTOPOB MOJEIH U uuTaTenen
OTCYTCTBYIOT  pas3HOIVIaCHsl IO IOBOAY €€  aJEKBAaTHOCTH.
OkoHuaTenpHasi MOJENbh MPEJCTaBIsAeT COOOW  COTJIACOBAaHHOE
MpEeACTaBICHUE O CUCTEME C 3aIaHHOM TOYKH 3PEHUS U ISl 3aJaHHOM
LEJH.

Meton SADT nonyuun panbHeimee passutve. Ha ero ocHose B
1981 romy pa3paboraHa u3BeCTHass METOAOJOTHs (PYHKITMOHAIBHOTO
moaenupoBanus IDEFO.

MeTtonosiorus pyHkunoHaabHoro moaeauposanusi IDEF0
OcHoBHble nousTusi IDEF0

IDEFO (Integration Definition for Function Modeling) -
METOJIOJIOTHUS  (PYHKIMOHAJIBHOTO MOJEIUPOBAHUS Ul OMUCAHUS
byHKUMI TpeanpuATHs, NpeAsararomas s3blK (YHKIHOHAIHLHOTO
MOJICTTUPOBAHUSl JUIsl aHaln3a, pa3paboTKH, PEeUHXKUHUPUHTA U
MHTErpaluyl WH(POPMAIMOHHBIX CHUCTEM OH3HEC NpPOIECCOB; WIH
aHanuza umkeHepun pazpaborku IIO (or software engineering
analysis).

Mogenb IDEFO0 - 3TO rpaduyeckoe ONMCaHue
(uH(pOpPMAIIMOHHON) CHUCTEMBI WIIM TNpeaMeTHOH oOxactu (subject),
KOTOpO€ pa3padaThIBaeTCs C OMPEACNICHHOM IENbI0 C BBIOpPAHHOI
touku 3peHust. Moaens IDEFO npencrasnser coboit Habop U3 0AHOM
win Oonee (uepapxudecku cps3aHHbix) IDEFO-nuarpamm, xotopsie
OTHU-CHIBAIOT (DYHKIIMU CUCTEMBl WM MPEeIMETHON oOnactu (subject
area) ¢ MOMOILBIO I'paduKH, TEKCTa U TiIoccapusl.
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HUctopus IDEF0

Metononorus IDEFO sBnserca pasBuTHEM METO/A CTPYKTYPHOTO
aHanu3a u npoextupoBanus SADT (Structured Analysis and Design
Technique).

IDEFO kak cranpmapt Obul paspabotan B 1981 romy B pamkax
nporpammbl ICAM (Integrated Computer Aided Manufacturing —
MHTErPUPOBAaHHASI KOMIIBIOTEpHAs MOJEPKKa TPOU3BOICTBA).

IDEFO — Integration DEFinition language 0 — octoBan Ha SADT u
B CBOEH MCXOTHOU (hopMe BKIIIOYAET OJJHOBPEMEHHO:

1) ompeneneHue  s3bika  rpaduveckoro MOJIETTUPOBAHUS
(CMHTaKCHUC U CEMAHTHUKY);

2) omucaHue IMOJIHOM (comprehensive) METOO0IOrHH pa3pabOTKU
MOJECIICH.

[Mocnennsist penakuus IDEFO Oputa BeimymieHa B nexabpe 1993
roga Hanmo-naneueiM MHCTUTYTOM MO CTanmapram u TexHonorusm
CILIA (NIST).

B 1993 rogy IDEF(O Obiia mpunsiTa B KauecTBe (enepaibHOTro
cranmapra B CIIIA, a B 2000 rogy — B KayecTBe cTaHjapTa B
Poccuiickoit @enepauun.

IIpumenenne IDEFO0

IDEFO ucnone3yercst 1 co3aanus GyHKIIMOHATBLHON MOJIENH, TO
ecThb pe3ynbTaToM npumeHeHus merogosioruu IDEFO k cucreme ecth
dbyaknuonansHas moaens IDEF(0. dyHkimoHanbHass MOAEIb — 3TO
CTPYKTYpHOE  TMpejcTaBiieHne (QYHKIUA, JACATEIBHOCTH  WJIU
MPOIECCOB B MpeAeiaX MOACIUPYEMONW CHUCTEMBbI WU MPEIMETHOM
obnacTu.

Meronmonorus IDEFO wmoxkeT OBITh HCHONB30BaHA IS
MOJICIMPOBAHUS HIMPOKOTO CIEKTpa KaK aBTOMATH3WPOBAHHBIX, TAK
Y HEaBTOMATU3UPOBAHHBIX CHCTEM.

Jns npoextupyemsix cucteM IDEFO mMoxer ObITh MCHOIb30BaHa
CHavana JJIs OompenesieHus TpeOoBaHWii M (DYHKIMH, W 3aTeM A
peanu3anuu, YIOBJIETBOPSIOIICH STHM TpeOOBaHUSIM u
UCTIONHSIOMIEH 3TH (YHKITHH.
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Jns cymectByromux cucteMm IDEFO MoxkeT ObITh MCTIONB30BaHA IS
aHanu3a (PyHKIIHM, BBIMOTHIEMBIX CUCTEMOM, a TakXKe ISl yueTa
MEXaHH3MOB, C TOMOIIbIO KOTOPBIX 3TH (PYHKIIUH BHITOJTHSIOTCS.

Heaun crangapra IDEF0

OcHoBHEIE 11e7H (Objectives) cTanmapra:

1) 3aI0KyMEHTHPOBAaTh M Pa3bsICHUTh TEXHHKY MOJCIMPOBAHMUSI
IDEF0 1 npaBuiia ee NCIOIb30BaHMS;

2) obecneynTh CpeACTBAa Ui IOJHOTO M €IWHOOOPa3HOTO
(consistently) mogenupoBanust GYHKIMHA CHCTEMBI WIIA MPEIMETHOMN
obnacT, a TaKke MTaHHBIX U OOBEKTOB, KOTOPHIC CBSI3BIBAIOT 3TH
byHKINY,

3) obecneynTh SI3BIK MOJICIIMPOBAHUS, KOTOPBI HE3aBHCUM OT
CASE wmeTonoB uiau CpencTB, HO MOXXET OBITh HCIOJIB30BaH IIPH
MOMOIIH STUX METOJIOB U CPE/ICTB;

4) obecrieunuTh  S3BIK  MOJCIMPOBAHHUSA, KOTOPBIH  HMEET
CJIEYIOIINE XaPaKTePUCTUKH

» o0muii (generic) — mia aHamm3a Kak (MHPOPMAIMOHHBIX)
CHUCTEM, TaK U IPEIMETHBIX 00JIacTel;

* cTporuid W TOuYHBIM (rigorous and precise) — ISl CO3TAHUS
KOPPEKTHBIX, PUTOHBIX K UCTIOJIB30BAHUIO MOJIEIICH;

* Kpatkuii  (concise) — i1 OOJIETYCHHS  TOHUMAaHMS,
KOMMYHHKAIIMH, COTJAcUsl MEXIy 3aMHTEPECOBAHHBIMHU JIMIIAMUA W
npoBepku. (to facilitate under-standing, communication, consensus
and validation);

* aOcrtpakTHBIi  (conceptual) — I8 TpeICTaBIICHHS
(GYHKIIMOHATBHBIX TPEeOOBAHMA, HE3aBUCHUMBIX OT (PH3UYECKUX HITU
OpTraHU3aIMOHHBIX pealln3allui;

* THOKWI — JUIsl TIOAJIEPKKH PA3IMUHBIX (a3 )KU3HECHHOTO ITUKIIA
MPOEKTA.

Crporocte u TouHOCTh (Rigor and Precision). IlpaBuna IDEFO
TpeOyIOT AOCTATOYHOW CTPOTOCTH W TOYHOCTHU JUISI YAOBIETBOPEHUS
HYXK]| aHaJUTHKa 0e3 upe3aMepHbIX orpaHuyeHuil (to satisfy needs
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without overly constraining the analyst). IDEFO nmpasuia Brito4aroT
cleyromee:

+ ympaBnenume  geranmsanuer  (control  of  the  details
communicated at each level) — ot Tpex g0 mecTH GYHKIMOHATBHBIX
0JIOKOB Ha Ka)kJIOM YPOBHE JIEKOMIIO3UIINHY;

* cBsa3aHHbIM KOHTEKCT (Bounded Context) — HE AOMKHO OBITh
HEJOCTAIONIUX WUJIHU JIUIITHUX, BBIXOSAIINX 32 YCTAHOBICHHBIC PAMKHU
neranei;

e cBs3aHHOCTh uHTepdeiica nuarpamm (Diagram Interface
Connectivity) — Hamiure HOMEPOB y37I0B, ()YHKIIHOHATBHBIX OJIOKOB,
C-nomepoB (C-numbers) ¥ HOAPOOHBIX CCBIIOYHBIX BBIPAKCHHUN
(Detail Reference Expression);

* CBA3aHHOCTH  CTpyKTypsl  nganHbix.  (Data  Structure
Connectivity) — koast ICOM wu wmcmons30BaHHE KPYIIIBIX CKOOOK
(ICOM codes and the use of paren-theses);

* yHHKaJdbHbIe MeTKU U 3arosioBku (Unique Labels and Titles) —
OTCYTCTBHE MOBTOPSIOIIMXCS HA3BaHUI B METKaX U 3aTr0JIOBKaX;

* cuHTakcuueckue mnpaswia s rpaduku (Syntax Rules for
Graphics) — ¢pyHKIIMOHAIbHBIC OJIOKH M CTPEJIKH;

* OrpaHWYCHHs Ha pa3BETBJICHUS CTpelok naHHbIX (Data Arrow
Branch Con-straint) — MeTku [isi OTpaHUYEHUI TOTOKOB JaHHBIX Ha
pa3BETBIICHUSIX;

* paszmeneHue naHHbIX Ha Bxom m VYmpasienue (Input versus
Control Separation) — nmpaBuiI0 AJ1s1 OIIPEAEICHIS PO JaHHBIX ),

* MapKHpoOBKa cTpenok gaHHbIX. Data Arrow Label Requirements
(minimum la-beling rules);

* nHamumuue YmupasneHus (Minimum Control of Function) — Bce
(GYHKIIUY TOJKHBI IMETh MUHUMYM OJTHO YTIpaBJICHUE;

* 1uenb u Touka 3peHust (Purpose and Viewpoint) — Bce Moaenu
UMEIOT (OPMYIHUPOBKY LEIH U TOUYKH 3PEHUSI.

Orpannuenust cnoxxkHoctd. O6sryHO IDEFO-mMonenu necyr B cebe
CIIOXHYIO U KOHLIEHTPUPOBAHHYIO WH(GOPMAIIHIO, U JIJIST TOTO, YTOOBI
OTPaHUYHTh WX TIEPETPY)KEHHOCTh M CJIENIaTh yJ000YUTAEMBbIMHU, B
CTaHJapTe MPHHATHI COOTBETCTBYIOIIME OTPAHUYEHUS CIOXKHOCTH,
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KOTOpBIE HOCST peKOMEHIATeIbHbIN Xapaktep. [Ipu Tom, 4To, uTO Ha
quarpaMMe PEeKOMEHIYeTCS TPEACTaBIATh OT TpeX [0 MIECTH
(YHKIIMOHATBHBIX OJIOKOB, KOJIMYECTBO MOAXOIAIINX K OIHOMY
(GyHKIMOHATHHOMY OJIOKY (BBIXOASIINX u3 OIHOTO
(GyHKIMOHANBHOTO OJl0Ka) MHTEp(EHCHBIX Oyr MpeAroiaraercs He
Oosee yeThIpex.

OcHoBHble nousitusi IDEF0

B ocHOBE METOI0I0T MM JIeKaT YEThIPE OCHOBHBIX ITOHSTHSA:

* pyHKIMOHAJIBHBIN OJIOK;

* unTepeicHas ayra;

* IEKOMIIO3UIIHS;

* TJIOCCAPHUIA.

OyHkmoHAIBHBIA 010K (Activity Box) mnpeacraBnsier coboi
HEKOTOPYIO KOHKPETHYI0 (YHKIMIO B paMKax paccMaTpUBaeMOM
CUCTEMBI.

ITo TpeOOBaHUAM CTaHJIapTa Ha3BaHUE Ka)/10ro
(GYHKIIMOHATBHOTO OJIOKa JOJKHO OBITH  chopmMynIupoBaHO B
[JIaroJIbHOM HAaKJIOHEHUM (HAlIpUMEp, «IIPOU3BOIAUTH YCIIYTH»).

Ha  nmarpamme  yHKnMOHanmpHBIE  OJOK  W300pakaeTcs
npssMOyrosibHUKOM  (puc.). Kaxgas U3 4deTblpex  CTOpOH
GyHKIIMOHATBHOTO OJIOKa HMMEET CBOE OINpEAeNIEHHOE 3Ha4YeHHe
(poJib), IpH 3TOM:

* BEpXHsS CTOPOHA UMeeT 3HaueHue «Ynpasnenue» (Control);

* JIeBasi CTopoHa umeeT 3HaueHue «Bxoa» (Input);

* MpaBas CTOpOHA UMeeT 3HaueHue «Brixom» (Output);

* HIDKHSISI CTOPOHA MeeT 3HadeHne «Mexanu3m» (Mechanism).

Wutepdeiicnas ayra/ctpenka (Arrow) o0TOOpa)xaeT »3JIEMEHT
CUCTEMBI, KOTOPbI1 00pabaTbIiBaeTCsl PYHKIMOHAIBHBIM OJIOKOM HJIN
OKa3bIBae€T MHOE BIMSHME Ha (PYHKIMIO, MPEICTABICHHYIO JaHHBIM
¢yHKIMOHANBHBIM O0kOM. MHTepdelicHble Ayrd 4acTO Ha3bIBAIOT
MOTOKaMHM WJIH CTPEJIKAMHU.

C mnomouipl0o HMHTEPQENHCHBIX JYyr OTOOpaXKaroT pa3iINuyHbIe
OOBEKTHI, B TOM MM HMHOM CTENEHH ONpEAEISIOIINEe MPOLECCHI,
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npoucxojsdmue B cucteMe. TakuMM OOBEKTaMH MOTYT OBITh
AIIEMEHTHI PEealbHOTO MHUpa (J€Tajau, BaroHbl, COTPYAHUKU U T.1I.)
WIA TIOTOKM JAaHHBIX M UHPOpMaUuu (AOKYMEHTHI, JaHHBIE,

UHCTPYKLUH U T.1.).

Snp aBneHHE

v v

Bxogpl ——————————M D ymImA — ™ Brmognl

T

I exanus

Puc. 4.2. ®yHKIMOHATBHBIN OJIOK

B 3aBuCHMMOCTH OT TOro, K Kakoil U3 CTOpOH (hYHKIMOHAJIBEHOTO
0JI0Ka MOJAXOAMUT JaHHas MHTepdelcHas ayra, OHa HOCUT Ha3BaHUE
«BXOJAIIECH», «UCXOASAIICH UITH «YTPABIISIOLICH».

HeoOxoqumo oTMETHUTH, 4TO J1000H (YHKIIMOHAIBHBINA OJIOK IO

TpeOOBaHUAM CTaHAapTa JIOJDKEH UMETb, 10 KpailHel mepe, OJHY
YIPaBISIONUIYI0 UHTEPPEHCHYI0 Oyry U OAHY HUCXOASAIIYI0. DTO U
MOHATHO — KaXIbl IpoLecc IOHKEH MPOUCXOJUTh MO KAKUM-TO
npaBuiaM  (O0TOOpa)kaeMbIM  YIPABISAIOMICH yroi) © JIOJDKEH
BBIJIaBaTh HEKOTOPBIA pe3yabTaT (BBIXOIAIIAS Jyra), MHA4e €ro
paccMOTpeHHEe HEe UMEEeT HUKAKOTO CMBICIIA.
O06s3aTenbHOE HATMYKE YIPABIISIOMNUX UHTEPPEHCHBIX YT SBISETCS
OAHMM U3 TiaBHbBIX oTanuuid cragapra IDEFO ot npyrux
metonosioruii kimaccoB DFD (Data Flow Diagram) u WFD (Work
Flow Diagram).

MexaHn3Mbl IOKa3bIBAIOT CPEJNCTBA, C IIOMOIIBIO KOTOPBIX
OCYIIECTBIISICTCS BBIMOJIHEHUE (QYHKUUN. MexaHH3M MOXET ObITh
YEJIIOBEKOM, KOMIBIOTEPOM WIH JIOOBIM JIPYIMM YCTPONCTBOM,
KOTOPOE MOMOTaeT BBIMOJIHATE JaHHYIO QYHKIIHIO (PHC.).
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Mopagox Prigowmere
OOJauE  FOIOEMT
3AAEKH

!

CocTaBHTIB KOHTPAaKT
Sagrra ————— ™ ong 61.1p}}{1-1 —PI{ UHT pakT

KIIFEHT 4

Epomep
Puc. 4.3. I[Ipumep mexanusma

[lo Tumy CBs3BIBAEMBIX DJEMEHTOB HHTep(elcHbIe ayru
(cTpenku) TOApa3feNsioT Ha TIpaHUYHBIe, CTPEIKU BbI30BA,
BHYTPEHHHUE CTPEIIKH.

I'pannunbie (border) cTpenku Ha KOHTEKCTHOW Jguarpamme
OPUMEHSIOTCSL  JUIS  ONKMCAaHUS  B3aUMOJCHCTBUS  CHUCTEMBI C
OKpyXaromM MUpoM. OHM MOTYT Ha4yMHAThCS Yy TPaHMILBI
quarpaMMbl M 3aKaHYMBaThCcs y (YHKUOUM, wid Haobopor. Ha
OOBIYHOM (HE KOHTEKCTHOW) JuarpaMMe TIpPaHUYHbIE CTPEJIKH
NPEJCTABISIOT BXOJBI, VYIPABICHUS, BBIXOABl WM MEXaHU3MEI
POIUTENBCKOrO OJI0Ka AMarpaMMbl. BHECeHHBIE TpaHUYHbIE CTPEIKU
Kak OBl YKa3bIBAIOT HA BBIXOJ| 32 MPEIEIbl CTPAHUIBI HA JUArpaMMe
JICKOMITO3UIIMM HUKHETO YPOBHSA, W JUIS YKa3aHUs MX OTIMYUS OT
JPYTUX CTPEJIOK JuarpamMMbl, CTPEJIKa TaKUX CTPEJIOK N300pakaeTcs
B KBQJpaTHbIX CKOOKaxX. ['paHMYHBIE CTpEJNKH OOECIEeYHBAIOT
NPaBUIBHOE COEJAMHEHHME JUarpaMM /sl MOJIY4EHUs! COIVIACOBAHHOM
MOJIEJIA COCTOSIILIEH M3 OTIENBbHBIX AMarpamMMm. TakuMm oOpa3oM, 3TH
CTPEJIKU SBJISSIOTCS MHTEP(DEHCOM MEXIy AUarpaMMOl U OCTaJbHOM
YacThI0 MOJENH, I0ITOMY HEOOXOAMMO, 4YTOOBI BCE BHELIHHE
CTpeJKM  JAuarpaMMbl  OBbUIM  COIJIACOBAHbI  CO  CTpEJKaMH,
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o0pa3yloImuMy TpaHUIy 3TOM auarpammbl. Takoe coriacoBaHue
CTPENIOK 00ecTieurnBaeT COBMEIICHUE JAHHOW JUarpaMMbl CO CBOEH
POIMUTENBCKOM JAMarpaMMoM, T.€. 3TO O3HA4aeT, YTO BHEIIHUE
CTPEJIKA COIJIACOBaHbl IO YHUCIYy U HAaUMEHOBaHUIO (HO He
00513aTENIbHO M0 PACIIOJIOKEHHIO) CO CTPENIKAMHU, KacaroIUMUCS
JIEKOMITO3UPOBAHHOTO OJIOKA POIUTENBCKON nuarpammsbl. McTouHnK
WIM TPUEMHHUK TPAHUYHBIX CTPEIIOK MOXKHO OOHAPYKUTh, TOJIBKO
u3ydas pOJUTENbCKYIO AuarpamMmy. Bce TIpaHuUYHbBIE CTpElIKd Ha
JoyepHell auarpamMme (3a MCKIIIOUEHHEM CTpPEJIOK, MOMEIICHHBIX B
TYHHEJIb) JOJDKHBI COOTBETCTBOBAaTH CTpPEJIKaM POJUTENIHCKOIO
0J10Ka.

Crpenku Bb13oBa (Call) — cnenuanpHas cTpesika, yKa3bIBarolias
Ha JApYrylo Moneib paborThl. CTpenka BbI30BAa HCIOJB3YETCS JUIS
YKa3aHUs TOT0, YTO HEKOTopas ()YHKIUS BBINOIHIETCS 3a MpeeIaMu
MOJICTTUPYEMON CHUCTEMBI, T.€. 0003HAYAIOT OOpalleHHue U3 JaHHOU
MOJIENIU WIX U3 JaHHOW 4acTU MOJIENH K OJIOKY, BXOJSILEMY B COCTaB
JIPYroil MoJIeNy WK APYrod 4acTu MOZENH, 0O0ecreunBas ux CBA3b.
Hanuune ctpenok BbI30Ba yKa3bIBa€T HA TO, YTO Pa3HbIC MOJEIH WIN
pa3Hble 4YacTH OJHOM M TOM K€ MOJECIM MOIYyT COBMECTHO
UCIIONIb30BaTh OJIMH U TOT k€ 3eMeHT (0si0k). CTpenku BbI30Ba
MCIIOJIb3YIOTCS IPU CIUSIHUM U Pa3eIEHUN MOJEIIEH.

Buyrpennue ctpenku — 9310 crpenku IDEFO-nmuarpamwsi,
XapaKTEepU3YIOIINE YEThIPE OCHOBHBIX OTHOLIEHUS, KOHIbI KOTOPOMH
CBA3BIBAIOT UCTOYHUK M MOTPEOUTENs, SBISIONIMECS OJIOKaMU OJHOU
auarpamMmbl.  BHYTpeHHHME CTpeNKM HE  KacaroTcs TpaHUIbI
JMarpaMMbl M HE BBIXOJAT 3a €€ MPeelibl, a HAUMHAKTCSA Y OJTHOTO U
KOHYAIOTCS Y IPYroro 0ioka.

B IDEFO pa3nuuaroT [ATh THUIIOB CBA3EH I BHYTPEHHUX
CTPEJIOK MO UX HAIPABJIEHHOCTH:

* CBA3b «BBIXOA-BXOI» (output-input) sBIseTCS MpOCTeHIIeH
CBA3bI0, IIOCKOJIBKY OHA OTpa)kaeT INpsIMble BO3AEHCTBUS, KOTOpHIE
MHTYUTUBHO TOHSTHBI U OYE€Hb MpOCThl. CBS3b BO3HUKAET TOT/A,
KOIZla BBIXOJl OJHOro OJIOKa CTAHOBUTCS BXOJOM [UJIsl JPYroro.
Crpenka BbIXoJa BbIIIECTOsSIIEH padOThI (Jlanee — MPOCTO BBIXON)
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HampaBlIseTCs Ha BXOJA HWXKecrosmied (O6Moka ¢ MEHBUINM
noMuHUpoBaHueM). CBsi3b 1O  «BBIXOJA-BXOA»  IOKa3bIBACT
JTOMHHHUPOBAHHME BBIIECTOANIEH paboOThl, T.e. BbIXOA OJOKa
CTaHOBUTCS BXOJOM /sl OJOKa C MEHBIIUM JIOMHHHUPOBAHHEM.
JlaHHble WM OOBEKTHI BBIXO/JA BBIIIECTOALICH PabOThl HE MEHSIOTCS
B HIDKCCTOSIIICH,

*CBA3b  «BBIXOA-yIpaBieHue»  (output-control),  saBmseTcs
IIPOCTEUIIEH  CBSI3bIO, TIOCKOJIBKY OHA  OTpa)kaeT  IpsIMbIE
BO3/ICHUCTBUS, KOTOPblE HMHTYUTUBHO MOHSATHBI U OYeHb NpOocCThl. [Ipu
TAaKOW CBS3M  BBIXOJ  BBIMIECTOSIICH pabOTHI  HAINPaBISETCS
HETOCPECTBEHHO Ha YIpaBJIEHHUE HIKECTOSIIEH, TakuM 00pa3oM
MOKa3bIBasi JTOMUHUPOBaHUE BblIecTosmed GyHKIMK. J[aHHbIE WU
OOBEKTHl BBIXOZA BBINIECTOAUICH (YHKIMH HE MEHAIOTCA B
HUKECTOSIICH;

* o0OpartHas cBs3b «BBIXOJ-BXxom» (output-input feedback)
aBisieTcs Oosiee CII0KHOM, MOCKOJBKY MPEACTaBISIOT UTEPALUIO WU
peKypcuio (BBIXOIABI W3 OAHON (YHKIMHM BIUSIOT Ha Oymymiee
BBIMIOJIHEHUE JPYTUX (YHKIHMM, YTO BIIOCIEICTBUU BIHAET Ha
ucxonnyro pynkuro). Takas cBA3b, KaK MPaBUIIO, UCTIOJIB3YETCS JUIS
ONMCAHUA LUKIIOB U YaCTO HA3bIBACTCSI CBS3bIO 10 MOTOKY JaHHBIX. B
TAaKOW CBSA3HM BBIXOJ HWKECTOAILICH pabOThl HANpaBIsSETCS HA BXOJA
BhIIeCTOSAMIEeH (O0Ka ¢ OoibIMM JoMHHHpOBaHHeM). OOpaTHBIC
CBS3M MOTYT BBICTYNaTh B BHAEC KOMMEHTapHeB, 3aMEYaHUH,
ucnpasienuii u T.1. (puc. 4.4).

e oOpartHas  CBs3b  «BBIXOX-yHpamieHue»  (output-control
feedback) sBnsercs Oosee CIOXKHOW, IOCKOJBKY IPEICTABISIOT
UTEPAIMIO WIN PEKYPCUIO (BBIXOJBI U3 OAHON (DYHKIMHU BIMAIOT HA
Oyayluee BBIOJHEHUE APYrUX (YHKLUH, YTO BIOCIEICTBUM BIHSET
Ha ucxoJHylo (QyHkiuio). OOpaTHast CBA3b BO3HUKAET, KOTJA BBIXOJ]
HEKOTOpOi (yHKIMU A BO3JeHCTByeT Ha BbIXOJ (yHKIuH B, a
BeIX0/] QyHKIIMKM B BO3AeiicTBYyeT Ha APYryr0 aKkTHBAIWIO (YHKIUH
A. O6patHast cBS3b 10 YNPaBJIEHUIO BO3HUKAET TOIJIA, KOTJIa BBIXOJ
HEKOTOporo Oyioka (Kak pe3ynbTaT JAEsITebHOCTH HEKOTOPOH
(GyHKIMN) BIUSET HA OJIOK C OOJIBIIUM TOMUHUPOBAHHEM, T.€. BBIXOJ]
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HIDKECTOSIICH pabOoThI HAMIPABIISIETCS] HA YIPABICHUE BBIIIECTOSAIICH.
O6paTtHasi CBsI3b 1O YNPaABIECHUIO YACTO CBHUICTEIBCTBYET 00
3¢ (HEeKTUBHOCTH MpoIIecca;

CHCT eRMIEEIC TH eb oF aHmA

¢ EOMBIEHT A

1 PaspatoTtarts

IPOSKT v
2 IIpoBecTH 3Ke-
epTH3Y >
OpedE aPHTRIEHAR
CTIEITH RLE A LTELT WIS eHHEI ORO0EET

Puc. 4.4. IIpumep oO6paTHO# CBSI3U

* CBfI3b «BBIXOJ-MeXaHHU3M» (output-mechanism), Korma BBIXOJ
OIHOI paboThl HampaBiseTCs HAa MeXaHu3M Jpyrod. OTta
B3aMMOCBSA3b BCTPEYAIOTCSI HEYAcTO, W  HCIOJNb3YETCA  pexe
octanpHbIX. OHa TOKa3bIBaeT, 4YTO OJHAa paboTa MOATOTAaBIMBAET
pecypchl, HEOOXOAUMBIE ISl MPOBENIEHHs JAPYroil paboThl — CBS3b
OTpa)KaeT CHUTYyallluio, TPU KOTOPOH BBIXOA OJHOW (YHKIIHH
CTAaHOBUTCA  CPEJACTBOM  JOCTMKEHUS 1enud  (HOATrOTaBIUBAET
pecypchl), HEOOXOAUMBIC [JIsi TPOBEASHUS APYrod (GYHKIMH IS
npyroif. OOBIYHO CBSI3W  «BBIXOJ-MEXaHHM3M» XapaKTEPHbI IPH
pacrpeiciecHi HCTOYHUKOB pECcypcoB (Hampumep, TpeOyembie
UHCTPYMEHTBI, OOYYECHHBIH MEpcoHal, (U3NYECKOe MPOCTPAHCTBO,
obopynoBaHnue, (MHAHCHPOBAHHUE, MaTEPHAIIBI ).

OpHMM W3 BaXHBIX MOMEHTOB mpu mnpoektupoBanuun HC c
nomotpio Merogosiornu IDEFO sBnsieTcss TouHas coOraacoBaHHOCTh
TUTIOB BHYTPEHHUX CBSI3EH IO UX Xapakrepy (tadm. 4.1.).

187



IIpoekmuposaHue UHPHOPMAYUOHHBIX cCUCMeEM

Tabmuma 4.1.
Turnbl ¥ cBsI3€N U UX 3HAYUMOCTh
THn cea3n OTHoOCHTeIbHAS 3HATHMOCTh
CrayuaiiHas 0
Jlormueckas 1
BpemeHHas 2
TIponexypHas 3
KoMMyHHKaITHOHHAS 4
[TocnegoBaTensHAs 5
OyHKIHOHATBHASL 6

Hwxe manbl kpaTkue OMUCaHUS KaK0r0 U3 TUIIOB CBSI3EH.

(0) Tum cny4ailHOH CBS3HOCTH: HAWMEHEEe JKelaTesIbHBIM.
CrnydaifHasi CBA3HOCTh BO3HHKAET, KOTJAa KOHKPETHAs CBSI3b MEXKIY
GYHKIHMSIME Malla WM TOJHOCTBIO OTCYTCTBYET. DTO OTHOCHUTCS K
chTyauuu, korga uMeHa JnaHHeiXx Ha I[DEFO-gyrax B omgHOH
JuarpaMMme UMEIT Mallylo CBA3b ApYr ¢ ApyroM. KpaitHuii BapuaHT
ATOTO ClTydasi TOKa3aH Ha puc. 4.5.

B

!

Puc. 4.5. Ciiyuaiinasi CBA3HOCTb
(1) Tum norumveckoit cBs3HOCTH. Jlormyeckoe CBs3bIBAHUE
HNPOMCXOIUT TOT/a, KOTJa JaHHble U (PYHKIMH COOMPAIOTCS BMECTE
BCJIEJICTBUE TOTO, YTO OHM TOMAJAOT B OOIIMKA Kjacc wid Habop
3JIEMEHTOB, HO HEOOXOUMBIX (PYHKIIMOHAIBHBIX OTHOILIEHUH MEXIY
HUMU HE 0OHapyKUBAETCS.
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(2) Tun BpemeHHO# cBs3HOCTH. CBSI3aHHBIE 10 BPEMCHH
3JIEMEHTHl BO3HHMKAIOT BCICICTBHE TOTO, YTO OHHU MPEACTABIISIOT
(YHKLUH, CBS3aHHBIC BO BPEMEHH, KOT/a JAHHBIC HCIIOJIB3YIOTCS
OJTHOBPEMEHHO WM (YHKIUH BKJIIOYAIOTCS I1apaJUlelbHO, a He
HIOCJICI0BATEIBHO.

(3) Tum mnpouenypHoit cBsizHOCTH. [IpoleNypHO-CBSI3aHHbBIC
AIIEMEHTHl TOSBIAIOTCS CTPYNIUPOBAHHBIMH BMECTE BCJIEICTBUE
TOrO, YTO OHHU BBIMOJHSIOTCS B TEYCHUE OJHOW M TOW Ke YacTh
IMKJIa WK npouecca. [Ipumep mporuenypHO-CBSI3aHHOW JUarpaMMbl
IIPUBEJEH Ha puc. 4.6.

!

[Tmammp oEaTe &

.\ i
O ACOE ATE|——
A uB —
L B E
Mnarmposate B
Puc. 4.6. [IpouenypHas CBA3HOCTb
(4) Tum  KOMMYHHMKAlIMOHHOH  CBSI3HOCTH. JunarpaMmsl

JEMOHCTPUPYIOT ~ KOMMYHUKAIIMOHHBIE  CBS3M, KOIja  OJIOKH
TPYIIHUPYIOTCS BCIEACTBUE TOTO, YTO OHU MCTIOIB3YIOT OJTHHU U TE€ KE
BXOJIHBIC JIaHHBIC W/WJIM TIPOM3BOASAT OJHU M TE JKE BBIXOIHBIC
nanuele (puc. 4.7.).
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I

. > >

Puc. 4.7. KoMMyHHKaIlMOHHAs CBA3HOCTD

(5) Tun mocnemoBaTeNbHOM CBS3HOCTH. Ha  jauarpammax,
UMCIOIINX IOCJECI0BATEIbHBIC CBS3HM, BBIXOJ OJHOW (DYHKIIUH
CIIY’)KUT BXOJHBIMU JaHHBIMH Ui cienyromied ¢yHkuuu. CBs3b
MEKIy dJIEMEHTAMH Ha JuarpamMMe siBiasieTcs 0ojiee TECHOM, 4yeM Ha
pPacCMOTPEHHBIX BBIIIE YPOBHSIX CBS30K, MOCKOJBKY MOJCIUPYIOTCS
NPUYMHHO-CJIEICTBEHHBIE 3aBUCUMOCTH (pHcC. 4.8.).

v

Puc. 4.8. IlociaenoBaTenbpHas CBI3HOCTD

(6) Tunm ¢yHKIMOHATBHON CBA3HOCTU. JlMarpamma oOTpa)xxaeT
HNOJHYK (YHKIHMOHAIBHYIO CBA3HOCTb, IIPU HAJIWYMM IOJHOU
3aBHCUMOCTH OJHOH (GYHKUMU OT aApyroi. Jluarpamma, KoTopas
ABISICTCSL YMCTO (DYHKIIMOHAIBHOM, HE COJCPKHUT YYKEPOAHBIX
AJIEMEHTOB, OTHOCSIIMXCA K IOcJenoBaTelbHOMY MiIu Ooiee
cinaboMmy Tumy cBs3HOCTH. OAHMM U3 CHOCOOOB ONpeAeTeHUs
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(YHKLIMOHATBHO-CBA3aHHBIX JIUarpaMM SIBJISIETCS PAacCMOTPEHHE
IBYX OJIOKOB, CBSI3aHHBIX Yepe3 YIPaBIAIOIIME AYTH, KaK IMOKa3aHO
Ha puc. 4.9.

—

oy

Puc. 4.9. ®ynknmoHnanbHasi CBA3HOCTh

B wmartematnueckux TepMHHAX HEOOXOAMMOE YCIOBUE IS
npocTeiiero TUna (YHKIMOHAJbHOW CBSI3HOCTH, NMOKa3aHHOM Ha
puc., umeet cnenytoumii Bun: C = g(B)=g (f(A))

B Tabnume mnpencTaBIeHBl BCE THUIBI CBS3€H, PacCMOTpPEHHBIC
BbIllle. Ba)kHO OTMETUTH, YTO YpOBHU 4 — 6 yCTaHABIMBAIOT THIIbI
CBSI3HOCTEH, KOTOpbIE pPa3pabOTYMKHU CUUTAIOT BAXKHEHIIUMU IS
MOJTyYEHUS IUArpaMM XOPOILIEro KayecTna.

Betnenue u cnusinue crpenok. IDEF sgBisgeTcss MOIHBIM S3bIKOM
ONKCaHWsI CHCTEM BO MHOrOM Oyarojapst  BO3MOXHOCTH
nexomnosunuu crpenok. Crpenka B IDEFO o6bryHO m3obpaxaror
Ha0Op OOBEKTOB (IaHHBIX), IO3TOMY OHHU MOTYT MMETh MHO>KECTBO
HAYaJIbHBIX TOYEK (MCTOYHUKOB) U KOHEYHBIX TOYEK (Ha3HAUYECHHUN),
MIO3TOMY CTPEJIKH MOTYT Pa3BETBIATHCS U COEAMHATHCS Pa3HbIMU
CJIOXHBIMU crioco0amMu. Bes cTpenka mim ee 4acTh MOXKET BBIXOJUTH
U3 OJIHOTO WJIM HECKOJBbKHX OJIOKOB M 3aKaHUMBATHCS B OJHOM WIIH
HECKOJIbKMX Oyiokax. Takum o00pa3oMm, ONHM U Te€ XK€ JaHHBIE,
HOPOXIEHHBIE OJHOM (YHKIMEH, MOTYT HCIOJIb30BaThCS WM B
OJIHOHM, WM B HECKOJNBKHUX JpYrux (QyHKuuax omHoBpeMeHHO. C
JPYroil CTOpOHBI, JaHHBIC, MOPOKAEHHBIE B PA3IUYHBIX (YHKIUIX,
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MOTYyT

MNpeaACTaBIIATH

cooon

OJHMHAKOBBIC

JAHHBIC/OOBEKTHI, KOTOpPhIE B JaJbHEUIIEM
00pabaThIBaIOTCS B OJTHOM MECTE.

Wi OJHOPOAHBIC
HUCIIOJIB3YIOTCA WA

Tabnwuma 4.2.
Tursl cBSI3HOCTEN
3HauHMOCTE THI ¢cBA3HOCTH Jas pyHROui JI1a JaHHBIX

0 CryuaiiHast Ciyuaiinas Cnyuvaitnas

1 Jlornueckas @YHKIIHH OIHOTO H ToTo e | JIaHHBEIe OHOTO H TOTO JKe
MHOKeCTBA HTH THITA MHOK€ECTBA HITH THIIA
(HampHMep, «peIaKTHPOBATh
BCE BXOIEIY)

2 BpemenHas @QYHKIHH OJHOTO H Toro ke | JlaHHEIe, HCIIOIb3YeMEIe B
TepHOJa BpeMeHH (HAIpH- KaKOM-THOO BpeMeHHOM
Mep. «ollepallul HHHIHAIH- | HHTepBaie
3AIHE»)

3 IIponenypnas OyHKIHH, paboTalonIie B JlaHHEIe, HCIIOTh3Y eMEle
OIHOI U TOIf XKe daze MTH BO BpeMdA OJHOI H TOI XKe
HTepalHH (HampHMep, «Iep- | (a3bl HIIH HTepalHl
BEI IPOX0J KOMIIIATOPA»)

4 Komvyuuxannonusasg | OYHKIHHE, HCIOTEYIOMHE JlaHHEIe, HA KOTOPEIE BO3-
OITHH H Te Ke TaHHEIe TefiCTBYET OTHA H Ta JKe

JesTelbHOCTh

5 ITocnenosatensHas QOYHKIHH, BEHIIOTHAIIHE JlanHEIe, npeodpaszyeMele
TocyIe0BaTelbEHEE TPeodpa- | IocIeJ0BATeTEHEIMA
30BAaHIA OTHHX H TeX ke byHKUHAME
JTAHHBIX

6 DyHKIINOHATBHAS OVYHKIHH, 00beIHHAEMbIE JlaHHEIe, CBA3aHHEIE C O1-
714 BEIIIOTHEHHSA OQHOIT Hoft QYHKIHeH
dyHEIMH

Jna mopenupoBanus Ttakux cutyauuid B IDEFO ucnons3yrorcs

Pa3BETBIISIONINECS U COCTUHSIONINECS CTPEIKH, KOTOPBIE OTPaXaroT
Uepapxui0  OOBEKTOB, TMPEACTABICHHBIX OSTUMHU  CTPEIKAMHU.
Pa3BeTBIICHUS CTPENIOK W WX CIUSHUE, TOT CaMbli CHHTAaKCHC,
KOTOPBIA TO3BOJISIET OMUCHIBATH JIEKOMIIO3UIUIO  COAEPKUMOTO
CTPEJIOK W YMEHBINACT 3arpyKEHHOCTh AWarpamMMm TIpaduaecKuMu
anemeHTaMu (uHUSAMU). OJHAKO CTPENKH OIHUCHIBAIOT TOJBKO TY
UEePapXUI0, KOTOpas CBS3bIBACT OTIENbHBIE (QYHKIUH CUCTEMBI,
Mpe/ICTaBICHHBIC HAa TUarpaMMax.

Ha camom nene, U3 OTACIBHON TUAarpaMMbl PEIKO MOKHO TIOHSITh
MOJIHYIO Hepapxuio cTpenku. OOBIYHO 3T0 TpeOyeT ureHus Oonbiei
4acTH MOJENH, a WHOIZa W3-32 BBIOPAHHOW TOYKH 3pPEHHS
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MOJPOOHOCTH OTAENBHBIX CTPENIOK HE PacKpbIBalOTCS coBceM. Bor
nouemy IDEF npenycmaTtpuBaeT AONOTHUTENBHOE ONUCAHKUE MOJTHOM
uepapxu  OOBEKTOB CHUCTEMBI TOCPEACTBOM  (POPMUPOBAHUS
rioccapus sl KaKAOW JuarpaMmbl MOJENIHW U OOBEIUHEHUS ITHUX
IJIOCCApUEB B CI0BAPb CTPEIIOK.

Takum o0Opa3om, CI0Baph CTPENIOK, BaXKHOE JIONOJHEHHE MOJEIH,
CTAaHOBUTCS OCHOBHBIM XPaHWJIMILIEM IOJHONH HepapXxuu OOBEKTOB
CUCTEMBI.

YroObl CTPENIKH M UX CErMEHTHl MPABUIIBHO OMMKCHIBAIN CBS3U
Mexny  OJIOKAaMU-MCTOYHMKaAMH M OJIOKaMU-TIPUEMHUKAMU,
MCIIOJIb3YIOTCSI METKH JJIs1 Ka)KA0W BETBU CTPEJIOK.
st onvcanus npecTaBieHus pa3BETBICHUN U COEIMHEHUIN CTPEJIOK
pa3paboTaHbl CIeIMaJIbHbIE CorJaleHus OTHOCHUTEJILHO
IIPEACTABICHUS, ONMCAHUS U IIpaBUila MapKUPOBAHUS Pa3BETBICHUI
U COCIMHEHUHN TaKUX CTPEIIOK.

BerBnenue ctpenku — 3TO pas3ziefieHHuEe ee Ha JBa Wiu Oosbliee
YHCIO CErMEHTOB, M300PaKEHHBIX B BHJIE PACXOJSAIINXCA JIMHUM, U
03HAYyarollee, 4TO BCE COJEPKUMOE CTPEIIOK HJIM €r0 4acCTh MOKET
NOSIBUTBCSL B Ka)XAOM OTBETBIIeHUM cTpenku. Crpenka Bcerja
MOMEYaeTCs 10 Pa3BETBICHUS, YTOOBI 1aTh Ha3BaHUE BCeMy HaOOpy.
Kpome Toro, kaxaast BETBb CTPEJIKH MOXKET OBITh IIOMEYEHa MU HE
MOMeYeHa B COOTBETCTBHUHU CO CIEAYIOIIUMH NMPABUIIAMH:

*eClIM  CTpPEJIKa MMEHOBAaHa [0 pPa3BETBIECHMUSA, a IOCIE
pa3BeTBIEHUST HM OJHA M3 BETBEH HE HMMEHOBaHa, TO
NOJIpa3yMeBaeTCs, YTO KaKasi BETBb MOJICIIMPYET T€ KE JAHHbIE WIN
O0OBEKThI, YTO W BETBb [0 pa3BETBICHUA, T.€. BCE OOBEKTHI,
YKa3aHHbIE B METKE CTPEJIKU NEepe]l BETBICHUEM ITPUHAJJIEKAT 3TUM
BETBAM (Ka)KJIOMY U3 CETMEHTOB);

*eCIM CTpeJKa MMEHOBaHa JO pAa3BETBICHMs, a II0CIe
pa3BETBIECHUS TOJIBKO HEKOTOPHIE M3 BETBEW HMEHOBAaHBI, 3TO
03HAYaeT, YTO MAapKUPOBAaHHbIE BETBU COOTBETCTBYIOT CBOEMY
UMEHOBaHMIO (KaJgas MeTKa BETBU YTOYHSAET, 4YTO HMEHHO
COJIEP’)KUT BETBb), & HEHMMEHOBAHHbIE BETBU MOJEIUPYIOT TE€ XK€
JTaHHbIE WM OOBEKTHI, YTO ¥ BETBb /10 PAa3BETBIICHHUS;
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* HEIOMYCTHMAa CHUTYyalus, KOTJa CTpelika 0 pPa3BETBICHUS HE
MMEHOBaHa, a TOCJIC Pa3BETBJICHUS HE MMEHOBaHa Kakas-InOo H3
BETBEH.

WHoraa ¢pyHKUMS pa3fenseT CTPelKy Ha €€ KOMIIOHEHTHI B 3TOM
ClIy4ae JUIsl TIOJyYeHUs! JOMOJHUTENBHBIX CBEACHHUN O CONEp KaHUU
KOMIIOHCHT W B3aMMOCBS3SX MEXIy HHMH Ba)XXHO H3y4UTh, UYTO
BBITIOJTHSIET 3Ta (PYHKIIHS.

CrnusiHEE CTPENIOK — 3TO O0BEAMHEHUE BYX WIIM OOJIBIIETO YHCIia
CTPENOK, M300paKeHHBIX B BHUJEC CXOJSIIIUXCS BMECTE€ IUHUN U
O3HAYAMOIIee, YTO COACPKUMOE KXKJIOH BETBH HJET Ha
dbopMUpOBaHHE METKH JUIsl CTPENKH, SIBISIFOIICHCS PEe3ylbTaTOM
CIIMSIHHS UCXOJHBIX.

[lpaBuna WMEHOBAHMS CIUBAIOLIUXCS CTPENIOK MOJHOCTHIO
AHAJIOTUYHBI PABUJIaM BETBJICHHSI.

CornamnieHus 1o CIUSHUIO U Pa3beTUHEHHUIO CTPEIIOK:

* O0BEIMHEHNE CTPEJIOK BO3MOXHO TOJBKO B CIIydae, €ClId HX
UCTOYHUKHU HE YKa3aHbl HA TUArpaMMe WM OHH TPEJCTABISIOT OJHU
U T€ ke JaHHbIe. Takoe BhIUepUYMBAHUE MTO3BOJISAET a0COITIOTHO TOYHO
yKa3aTh €AMHBINA HCTOYHHUK CXOJIHBIX JaHHBIX;

* O0BEUHATH CTPEIKA C OOIMMM HMCTOYHHUKOM WM C OOIIMM
MPUEMHHUKOM MOYXHO TOJIBKO B TOM CJIy4ae, €CJIM OHU MPEICTABISIOT
CBSI3aHHBIE JaHHBIC. B 3TOM ciydae oOmiee Ha3BaHUE JIydIle
OTIMCHIBAET CYTh JIAHHBIX;

* CTPENIKH CBSI3BIBAIOTCS (CIIMBAIOTCS), €CIM OHU TPEACTABISIOT
CXOJIHBIC JAHHBIC M X UCTOYHUK HE yKa3aH Ha JiuarpaMmme.

* [locne cnausiHUSA PEe3yNbTHPYIOMIAs CTPEIKa BCEraa MOMedYaeTcs
JUTSL  YKa3aHWs HOBOTO Habopa OOBEKTOB, BO3HHKIIETO IOCIE
o0veauHeHus. KpoMe Toro, kaxkaas BETBb MEpe] CIUSHUEM MOXKET
MOMEUAThCSl WIM HE TIOMEYAaThCsl B COOTBETCTBUU CO CJICAYIOIIHMMH
MIPaBUIIAMU:

* HCTIOMEYCHHBIC BETBH COJIEPKAT BCE OOBEKTHI, YKa3aHHBIC B
00111eil MeTKe CTPENIKH MOCJIe CIHUSHHUS,

* €CJIM PE3yJbTUPYIONIAsi BETKA MOMEYEeHa, TO 9TO O3HAYaeT, 4YTO
BETBU, TIOMEUCHHBIC Tepe]] CIIUIHUEM, COJIEPIKAT BCE UM HEKOTOPHIE
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00BEKTHI, MEePEUNCICHHbIE B O0IIel METKEe TOCJe CIUSHUS, €Clid y
pe3ynbTUpYIOLIE BETKM METKa OTCYTCTBYET, ATO O3HA4aeT, 4TO
oOmras BeTKa mepenaer Bce OOBEKTHI, MPUHAJICKAIINE CIIMBAEMbBIM
BETKaM;

* OIIMOKOW SABNSETCA HAJIMYME HAa JUarpaMMme CTPENKH, KOTopas
nocjie CIUSHHUS HE UMEHOBaHa, a /10 CJIMSHUS HE MMEHOBaHa Kakas-
1100 U3 ee BEeTBEH.

B wmeromonormm  IDEFO  cymectByer — corameHus IO
pa3MELICHUIO CTPEJIOK:

* BIYEpUMBAHUE CTPEJIOK, HE3aBUCUMO OT HUX Ha3HA4YeHWUs,
BBITIOJIHSACTCS TOJIBKO 110 BEPTUKAIM U TOPU30HTAIH, YTO TO3BOJISET
IPOCJEINTh 3a HAIpaBJICHUEM CTPEJIOK U OIpenesuTh OJOKH Kak
TOYKHU cOOpa CTPENIOK, KOTOPHIMU OJIOKHU U SIBIISIIOTCS;

e cuenyeT 00ecleyuTb MaKCHUMAaJlbHOE PACCTOSHUE — MEXIy
0JloOKaMM ¥ TIOBOPOTaMHU CTpPEJOK, a TaKkKe MeXIy OJokamMu u
MEPECEUCHUSIMU CTPEJIOK [UIs OOJIErYeHUsI YTEHHUS JUarpaMMBbl.
OnHOBpEMEHHO YMEHBILAETCS BEPOATHOCTh MEPENyTaTh JBE Pa3HbIE
CTpPEJIKU;

e clielyeT MaKCHUMaJIbHO YBEJIMUYMBAaTh PACCTOSHHUE MEXITY
BXOJISLIMMH WU BBIXOJSALIMMH CTPEJIKAaMH Ha OJTHOM rpaHu 0JI0Ka;

e clieyeT MaKCUMaJbHO  YBEJIMYUTh  PACCTOSTHUE  MEXITY
MOBOPOTaMU U TIEPECEYCHHUSIMU CTPEIIOK;

* HAIMYME BXOJHBIX CTpPEJIOK Yy OJOKa He SBISETCS €ro
00s13aTeTLHBIM aTPUOYTOM;

* €CIIM JIBE€ CTPEJIKH MPOXOAAT MapajljIeNIbHO (HAUMHAIOTCA W3
OJTHOW W TOM K€ TpaHu OJHOW (DYHKIIMHM U 3aKaHYMBAIOTCS HA OJTHOM
U TOH e TpaHd APYroi (QyHKIMHK), TO IO BOZMOKHOCTH CIEAYEeT UX
00BEIMHUTD U Ha3BaTh €AMHBIM TEPMUHOM;

* 000 610K 00sI13aTENIBHO JTOJKEH UMETh CTPEJIKU yIpaBIeHMUS,
HaJIMYME KOTOPBIX TapaHTHpPYyeT paboTOCHOCOOHOCTh (YHKLIHMU U
o0ecreunBaeT HaJlOXKEeHHE OTPAaHUYECHUN U BKJIIOYEHHE/BBIKIIOUCHHE
(byHKLUI cUCTEMBI;

* €ClIM JIaHHBIE CIy)XaT M JUIsl yOpaBleHus, W JUid BXOJa, TO
BBIUEPUYHMBAIOTCA TOJIBKO CTPEJIKM YIPABJICHUS, YTO YMEHBIIAeT
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CIIO)KHOCTh JHMAarpaMMbl M J€JaeT OYEBHUIHBIM  YIPABISAIOMINN
XapakTep JaHHBIX;

* pacCTOsIHME MEXIy NapajulelbHbIMU CTPEIKaMH JOJDKHO OBITh
MaKCHMaJIbHO BO3MOXKHBIM (C Y4€TOM ra0apuTOB IHarpaMMbl), 4TO
MO3BOJISIET OCTaBUTh Ooyblle MecTa JUIsi METOK M IIOMOraet
3pUTENIBHO OIPEAEATh KOJIMYECTBO CTPEJIOK U IMPOCHEKHUBATh HX
nyTH;

* PACCTOSIHME MEXJy OJIOKAaMU M MOBOPOTAMHU CTPEJIOK JIOJKHO
OBITh MAaKCUMAJIbHO BO3MOXKHBIM (C Y4€TOM Ia0apuTOB JHUArpamMMmbl),
YTO TMO3BOJIAET OOJEryuTh MpOIECC YTEHHS U  YMEHbBIIUTh
BEPOATHOCTb [IEPENYTATh JIBE Pa3HbIE CTPEIIKH;

* HUKIMYECKHE OOpaTHBIE CBSI3U JUIsI OJHOIO M TOro ke OJioka
BBITIOJIHSOTCS. TOJIBKO JUIsl TOTO, 4TOOBI 00jiee YeTKO MOJYEPKHYTh
3HAYCHHE IMOBTOPHO HCIOIB3yeMoro o0bekTa. OOBIYHO 0OpaTHYIO
CBS3b H300pakaloT Ha JuarpaMme, JIEKOMIIO3UpYomel OJoK.
OpnHako uHOrga TpeOyercss BBIACIUTH I[OBTOPHO HCIOJIB3YEMble
OOBEKTHI;

* 0OpaTHBIE CBA3M «BBIXOJA-YIPABICHUE)» BBIUEPUUBAIOTCS «BBEPX
u  Haa»  («BepXHss»  METJsA), YTO  I[O3BOJISIET  yKa3aTh
OrpaHUYMBAIOLIME OOpAaTHBIE CBSI3U IPU MUHUMAJIbHOM YUCIIE JTMHUN
U TIepeceueH i, a TaKkke coOpaTh Bce CTPENIKH YIPABJICHHUS B IIPABOi
BEPXHEH yacTu auarpamMmsl;

* 00paTHbIE CBSI3U «BBIXOJ-BXO/» BBIUEPUHBAIOTCA «BHH3 U TOI»
(«HWXKHSS» TeTIsd), YTO MO3BOJSET YyKa3aTb OOpaTHBIE IMOTOKH
JAHHBIX NP MUHUMAJILHOM YHUCIIEe JTMHUWA U MEePECeYeHUH, a TaKxKe
coOpaTh BCe BXOJHBIE CTPEIIKU B JIEBOW HIKHEH YacTH AMArpaMMBbl;

* 00paTHBIE CBS3M «BBIXOA-MEXAaHU3M» JIOJDKHBI OBITH MOKa3aHBI
KaK «BHHU3 U TOAY;

* KOJIMYECTBO HEOOA3aTEeNbHBIX IEPECEUEHU CTPENIOK IpHU
COEIMHEHNHU OOJIBIIOro 4Hciaa OJIOKOB, YUCIIO METeNlb U MOBOPOTOB
KKIOW CTPENIKH, JOJDKHO OBITh MUHUMAJIbHBIM, YTO IIO3BOJISET
3HAYUTEIbHO YMEHBIINUTh CIIOKHOCTh AMArpaMMBbl. DTO py4yHas U, B
CJIy4ae HaChIIIEHHBIX AUarpaMMm, TBOpUecKas QyHKIIHS;
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* MHOTJIa pa3pemaeTcss BBIACHATH Oydepbl U MOBTOPHO
HCIIOJIb3YeMbI€ OOBEKTHI,

* CIUSIHUE CTPEJOK MPOU3BOJIUTCS, €CIM OHU HUMEIOT OOIIHiA
MCTOYHUK WM MPUEMHUK, WINA €CJIM OHM TPEJICTABISIOT CBS3aHHBIC
naHHble. B TakoMm ciydae oOuiee Ha3zBaHHE Jy4llle ONMHCHIBAET CYThb
JAHHBIX;

* celyeT MUHUMU3HUPOBATh YUCIIO CTPEJIOK, KACAIOLIMXCS KX 01
CTOpPOHBI OJIOKa, €CJHM, KOHEYHO, MPUPOAAa JAHHBIX HE CIHILKOM
pa3HOPOAHA;

* €CJIM BO3MOKHO, CTPEJIKU MPUCOEANHSIIOTCS K OJ0KaM B OJHON U
toil ke ICOM-no3unuu. Torga coeiMHEHHE CTPEIOK KOHKPETHOTO
Tuna ¢ OjokamMu OyAeT COIVIaCOBaHHBIM, W YTEHHE JAHarpaMmbl
YIPOCTHUTCS;

*PU COEAUHEHWU OOJIBIIOTO 4YHciaa OJIOKOB HEOOXOIUMO
u30eratb  HEOOs3aTeNBbHBIX  MepecedeHuid  crpenok. Cnemyet
MUHUMHU3UPOBATH YUCIIO ME€TEIb U MOBOPOTOB KAXKAOU CTPEIIKU;

* 0110k ((hyHKIMHK) SBISIOTCS COMPSKEHHBIMU Yepe3 Cpeiy, eClu
OHM HUMEIOT CBSI3M C HCTOYHHKOM, T'€HEPUPYIOUIMM JaHHbIE, Oe3
KOHKPETHOT'O OIpE/IeJIeHUsI OTHOLICHUS OTACIBHON YacTH JaHHBIX K
KaKoMYy-1u00 OJIOKY;

e B¢ wWin Oosiee (YHKUUH SBISAIOTCS COINPSDKEHHBIMH 4epes
3aluCh, €CIM OHU CBS3aHBI C HAOOPOM JaHHBIX M HE 00S3aTEIbHO
3aBHCAT OT TOTO, MPEICTABICHBI JIU BCE BO3MOXKHBIE HHTEP(EHCH
KaK cOmpsbKeHue depe3 cpeny. Tum uHTepdeiica, mokazaHHBIA Ha
MOCJIETHEM PUCYHKE, MNPEANOUYTUTENIEH, MOCKOJBKY ONPEIENISIOTCS
OTHOIICHUS KOHKPETHBIX 3JIEMEHTOB JaHHBIX K KaXJI0MY OJIOKY;

* HEOOXOMMO  HCHONB30BaTh  (TA€  3TO  IEJIECO00pa3HO)
BBIPa3UTENbHbIE BO3MOKHOCTU BETBSIUXCS CTPEJIOK;

* [IPY HAJIMYUM CTPEJIOK CO CIIOKHOM TOMOJOrHel 1enecoo0pa3zHo
HOBTOPUTH METKY U1 y100CTBa €€ UAeHTH(PUKALINY.

TynneaupoBanue. [Ipy onucaHuWM CIOXHBIX CHCTEM I MX
KOPPEKTHOTO U MOAPOOHOI0 MPeICTaBICHHs UCTIONb3YyeTcs O0bIIoe
YHCJIO CTPENIOK.
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Crpenxu, Bxoasuiye B OJOK M BBIXOAAIIME U3 HETO Ha lHarpamme
BEPXHETO YPOBHS, SIBJSIOTCS TOYHO TEMH )K€ CAMBIMH, YTO U TYTH,
BXOJSIIME B JMarpaMMy HMXKHETO YPOBHSI M BBIXOZSIIUE W3 HEe,
MOTOMY YTO OJIOK M Auarpamma IpeJCTaBIISIOT OAHY U TY K€ 4acTh
CUCTEMBI.

Yacto crpenku Moryr ObITb OOBEAMHEHBI (CIMTBHI), HO
BCTPEYAIOTCA CJlydau, KOTJAa TMpH ONHCAHWM HOBBIX JeTajei
MOSIBJISIFOTCS IOCTATOYHO BaXKHbIE OOBEKTHI CUCTEMBI, HE TIOKa3aHHBIE
paHee Ha Oosiee BBICOKMX YPOBHAX Hepapxuu mozaenu. OnHaKo, 3TH
J€TaJld HE CTOJIb BaXKHBI, YTOOBI MX TMOKa3bIBaTh Ha 00Jiee BBHICOKHUX
ypOBHAX Monenu. Hampumep, cTpenky, M300pa’karolIyio «IeTalib
Ha BX0JIe B (PyHKIMOHAIBHBIA 070K «OOpaboTarh Ha TOKAPHOM
CTaHKe» HE UMEET CMbICIIa OTpaXkaTh Ha AuarpamMmax 0oJiee BHICOKUX
YPOBHEHN — 3TO OyZET TOJIBKO NEPerpyxaTh JUarpaMMbl U JeJaTh UX
CJIO>KHBIMU JIJIS1 BOCIIPUSTHSL.

JloctatoyHO 4YacTO BCTpe4aeTcs ApYrol ciyyau, Korja
OTJeNbHbIE WHTEp(EHCHBIE CTPEIIKM HE CTOUT paccMaTpuBaTh B
JIOYEPHUX AHarpaMMmax HU)KE OIPEJeJIEHHOI'0 YpPOBHSA — 3TO OyneT
TOJIBKO IEPErpykaTb HUX M JeNaTh CJIOXKHBIMU JJIsi BOCIPUSATHUS.
Bo3Hukaer = HeoOXOAMMOCTb  M30aBUTBCS ~ OT  OTHAEJIbHBIX
«KOHIICTITYaJIbHBIX» MHTEPPEHCHBIX CTPENIOK M HE ACTaIH3UPOBATDH
UX TTy0’ke HEKOTOPOTO YPOBHS.

Jns pemenus mnomoOHBIX 3agad B crtangapre IDEFO
IPEIYyCMOTPEH MEXaHU3M TYHHEIHPOBAHUS.

B OonpmIMHCTBE cllydaeB TYHHEIUPOBAHUE NPUMEHSETCS IS
n300pakeHs] MaJIO3HAUYUMBIX CTpesioK. B mpuHiune mobas cTpenka
Ha JparpaMMe, HE3aBHCHMO OT CBOErO COJEpPKaHUS, MOXKET ObITh
«TIOMEIIeHa B TYHHENbY». TyHHeNnpHas cTpenka

— cTpenka (co CrenuagbHOM HOTalMel), He YIOBJIETBOPSIONIA
00BIYHOMY TpeOOBaHUIO, COIJIACHO KOTOPOMY KaXKAas CTpejKa Ha
JIOUEepHEeH JuarpaMMe JOJDKHAa COOTBETCTBOBAaTh CTpEJKaM Ha
POIUTENBCKON IUarpamMmme.

CumBon «tyHHens» (Arrow Tunnel) B BUie 1ByX KpyribIx CKOOOK
BOKpYr Havaja uHTepdelcHON ayru o0o3HadaeT, yTo 3Ta Jayra He
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OblIa yHacieaoBaHa OT (DYHKIIMOHAIBFHOTO POIUTENHCKOrO OJoKa U
NOSIBIJIACh (M3 «TYHHEJIS») TOJBKO Ha 3TOM HarpaMMe.

B cBoto ouepens, Takoe ke 0003HaUCHHE BOKPYT KOHIIA (CTPEIIKH)
UHTEPPEIHCHON Iyrm B HEMOCPEACTBEHHOW OnM3u oT Oioka—
NpUEeMHHUKa 03HAYaeT TOT (DaKT, YTO B JOUEPHEH MO OTHOLICHHIO K
3TOMY OJIOKY Juarpamme 3Ta Jyra oToOpakaTbCs U pacCMaTpUBaTHCS
He Oyger.

Yame Bcero  ObIBaeT, 4YTO  OTHOEIbHBIE  OOBEKTHI |
COOTBETCTBYIOIIME UM MHTEp(EHCHBIE TyTH HE pacCMaTpUBAIOTCS Ha
HEKOTOPBIX MPOMEXKYTOUHBIX YPOBHSIX HEpapXuH, — B TAKOM cllyyae
OHM CHayajla «IOrPYXKAalTCs B TYyHHEIb», a 3aTeM IpH
HEOOXOUMOCTH  «BO3BpamlaroTcss M3 TyHHens». CrTpenku ¢
3aKJIIOYCHHBIMM B CKOOKM KOHIIAMH BBINOJIHSAIOT JTH 33Ja4H,
MOCKOJIBKY OHHM HE pacCMaTpUBAIOTCS KaK YacTh TpaHUIbI IPU
KacaHMM UMM OJIOKa U, CIIEOBAaTEeNIbHO, HE TMEPEHOCATCS Ha
Juarpammy, 1€KOMIIO3UPYIOIIYIO 3TOT OJIOK.

TyHHEIMpOBaHUE PEKOMEHAYETCS IPUMEHSTHh TOJBKO OIBITHBIM
AQHAIMTHKAM B CIIy4asX, KOIJa JuarpamMmbl CTAHOBSITCSl CIIMIIKOM
CIIOXHBIMU Il 4YTE€HUS M NoHMMaHudA. llomemnieHue cTpenok B
TYHHEJIb OCYILECTBJISIETCS HE MPOCTO JJIsl YA0OCTBA — 3TO Ba)KHBIN
croco0 TOYHOH PETyIUpOBKM MOJENN HE CTOJIBKO JUIS OMHCAHUS
CHUCTEMBI, KaK JUIsl CyHIECTBEHHOI'O YIPOIIAET €€ OmUcaHus. 3alaHue
CTpEJIKE CTaTyca «TYHHEJIbHas» IO3BOJIAET AHAJIMTHUKY H30exaTb
Xa0THYECKOTO  3alOJIHEHUS  HEXKENATENIbHBIMH  TMOJPOOHOCTAMHU
JUarpaMM BBICOKOTO YPOBHS, a HaJIMYME Yy TYHHEJIBHOM CTpeiKu
uaeHTUGUIUpyomero ee  0003HAYeHHWs]  JaeT  BO3MOXKHOCTH
VIOPaBIATh MOSBICHUEM HEOOXOAMMBIX JAETalieil, He 3aIyThiBas
o0mMe OmucaHus poaUTeNbCKUX auarpamm. Kpome Toro,
«TyHHEJIbHBIE» O0003HA4YeHMs] TIOMOTAlOT CKpbIBaTh CBEJEHUS,
HEOOXO/JMMBIE TOJNBKO JJIsI BEPXHHUX YPOBHEM MOJAEIH, 4YTO
MUHUMU3HUPYET BEPOSTHOCTh 3arpoOMO>KIEHUS arpamm-
JEKOMTIO3UIINI HeoOs3aTeNbHOM HHpOpMaIIHei.
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Buabl TYHHEJIBHBIX CTPEJIOK:

*CO CKpbITbIMU IpueMHHKamMu. CTpeilka UMEET CKpPBIThIHA
NPUEMHUK, €CIM OHa KacaeTcs OJoka, HO He TMOsBISIETCS Ha
auarpamme, Kotopasi ero Jekommnosupyer (nouephsis). Ecnu ctpenka
MUTPUPYET C BEPXHETO YPOBHS Ha HWKHUH, NPUYEM Ha HUKHEM
YPOBHE JaHHbBIE HCIONb3YIOTCS OAMHAKOBO BO BceX (PyHKUMAX Oe3
UCKJIIOYEHMS, T.€. MPEAINONAraeTcs, YTO HE HYKHO J€TaIu3upOoBaTh
CTpENKy, T.K. CTpelKa Ha Jo4yepHed (QYHKIMM HMEHOBaHAa [0
pa3BETBIEHUS, a IIOCIE DPA3BETBIECHHUS BETBHU HE HUMEIOT
coOCTBEHHOT0 MMEHHU. B 3TOM cilydae cTpeika Ha HUKHEM YpPOBHE
MOJET OBbITh yAalieHa, OCIIe Yero Ha POAUTENbCKON JHUarpaMMe OHa
MOKET OBITh TYHHEJIMPOBAaHA, a B KOMMEHTapuUU K CTpPEJIKE WU B
CJIOBape MOJKHO yKa3aTb, YTO JaHHBIE OYAYT MCIIOIB30BAThCA BO
BceX (QYHKIMSIX [TOYEPHHX Juarpammax. Takoe TyHHEIHpOBaHHUE
Ha3bIBACTCS  «HE-B-AOYEpPHEH-QYyHKIMNU». TyHHENIbHBIE CTPEIIKH,
UMEIOLME CKPBITBII MPUEMHHUK, KOHYAIOTCS CKOOKamMH, 4YTOOBI
OTpa3uTh TOT (PAKT, YTO TakKas CTpeNKa HJIET K KaKOH-TO Ipyroi
YacTH MOJEIIH, JINOO HEMOCPEACTBEHHO BBIXOIUT U3 MOJIEIH, UIH YTO
oHa He OyzeT 6oJiee B 3TO MO/ pacCMaTPUBATHCS;

*CO CKpbITBIMM HCTOYHHMKamu. CTpenka HMEEeT CKpBIThII
WCTOYHUK, €CJIM OHA SIBJIAETCS BHELIHEW CTPEJIKOM, OTCYTCTBYIOIIECH
Ha pOAUTENBCKON auarpamme. [[aHHBIM TUN TYHHEIBHOM CTPEIKHU
NpUMEHSIETCS, €CIM Ha KaKOH-TMOO JuarpaMMme HIDKHETO YPOBHS
BO3HUKAET HEOOXOAMMOCTh U300pa3uTh MajJO3HAUMMBbIEC JaHHbBIE WU
O0BEKTHI, KOTOphIE HE 00padaTHIBAIOTCS/UCMONB3YIOTCA (DYHKIUEH
Ha TEKYyLIEM YpPOBHE, TO OHU HANpPAaBJISIOTCS Ha BBIILIECTOSIIUI
YpOBEHb (Ha POJIUTENBCKYIO TUarpammy). B cBoro ouepesn, eciu 3T
JAaHHBIE HA HCIOJB3YIOTCS Ha POAMTEILCKON IHMarpaMMe, TO OHU
HAIpaBIIAIOTCS €Ille Bblle, U T. A. B pe3ynprate ManozHauumas
CTpenka OyJeT MpUCYTCTBOBATh HA BCEX YPOBHSX, @ 3TO 3aTPYAHUT
YTEHHE BCEX JAHarpaMM, Ha KOTOPBIX OHa cojepxurci. B stom
ClIy4ae OpPraHMU3YEeTCs TYHHEIMPOBAaHUE CTPEIKHM HAa CAMOM HMKHEM
YpOBHE, KOTOpPO€ TMOJYYMJIO Ha3BaHUE «HE-B-POJUTEIBCKOM-
auarpammey. TyHHENbHBIE CTPENIKM OT CKPBITOIO MCTOYHUKA UMEIOT
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CKOOKHM BOKPYT KOHIIa UHTEP(PEHCHON CTPENKH B HEMOCPEACTBEHHON
Omu3n oT Onoka-mpueMHHMKa. Takas HOTaWs O3HAYaeT, YTO Ha
POIUTENBbCKOW  AMarpaMMe CTpelka He  oToOpaxkaeTcss U
paccMaTpuBaThCs HE Oyner, a TaHHbIC HE
ONPENeNAIOTCA/ONMUChIBAIOTCA B HCXOAHOM  JauarpaMme |
OTCYTCTBYIOT Ha POIUTENHCKON IUarpamMme. 3aKIIOYeHHE B CKOOKH
Hayaja MpOXOASIIUX Yepe3 TYHHEIb CTPENIOK, MOSBIAIOMUXCS U3
HEM3BECTHOTO HCTOYHHMKA, YKa3blBa€T HAa TO, YTO OTH CTPEIKH
NOSABISIOTCS M3  HEKOTOPOM  JPYrod 4YacTH  MOJEIM  WIH
HETIOCPEICTBEHHO U3BHE.

OnbIT CBUACTENLCTBYET, YTO CUTYAllMH TpeOyrolue CO3AaHus

TYHHEJIbHBIX CTPEJIOK BCTPEUalOTCS PEIKO, M €CIU 3TO BCE Ke
OPOMCXOIUT, TO CIEAYEeT NMPUMEHATh TYHHEIMPOBAHUE C OOJIBIION
OCTOPOXKHOCTBIO. [Ipy HempaBWIBHOM HCHOJIB30BAaHUU TYHHEIIbHBIE
CTpEJIKH OBICTPO CTAHOBSTCS MPUKPHITHEM IIJIOXOI'0 MOJICIUPOBAHUS.
[TosToMy pexoMeHnyeTcs cHauyajga HpPOBOJIUTH CTPEIKH CKBO3b
rpaHuIlbl  OJIOKOB, a 3aTeM ONpeAeNsATbh, B KaKUX CIydasx »dTO
CHI)KAeT KauecTBO omnucaHus. TONbKO TOcjie 3TOr0 MOXHO
NOMENIATh CTPEJIKH B TYHHENH JUIs YJIYYIICHHS YUTaOeIbHOCTU
MOJIETIH.
ICOM. B IDEF(O nmpunsta cuctemMa MapKHUpPOBAaHHUs, MO3BOJISAIOIIAS
AQHAIUTUKY TOYHO WICHTU(PUIMPOBATL W TMPOBEPATH CBS3H 110
CTpeJIKaM MEXIy AuarpaMMamMu. JTa CXeMa KOAWPOBAHUS CTPEJIOK
nomyursia HazBanue ICOM — Ha3BaHMe 1O TIepBBIM OyKBam
AHTJIMICKHUX SKBUBaJIeHTOB cioB BxoJ (Input), ynpasienue (Control),
BbIxoJ1 (Output), mexanusm (Mechanism).

ICOM — 510 KO&BI, TNpeAHA3HAYCHHBIC ISl HICHTU(UKAIUN
I'PAaHUYHBIX CTPENIOK, COAEpkKaT MpedUKC, COOTBETCTBYIOUIMMA TUITY
ctpenku (I, C, O unu M), u nopsakoBelii HoMep. BykBa ciemyet
nepes; YUCIOM, OIpPENEeNSIONMM OTHOCUTEIBHOE IMOJIOKEHUE TOUKU
MOJKITFOUEHUSI CTPEIIKH K POTUTEILCKOMY OJIOKY; 3TO TOJOXKECHHE
oTpeieNIIeTCs clieBa HAallPaBO MJIM CBEPXY BHU3.

OcHoBHoit ICOM-koxg — 93TO y370BOH HOMEpP, KOTOPBII
HOSBIISIETCS Tam, rne BBITOJIHSAETCS JIEKOMITO3UIIHS
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(G yHKIIMOHATHHOTO OJ0Ka U CO3JaeTCsl €ro MoApoOHOE OMHUCaHUE Ha
JodyepHerd auarpamMme. Bce  ocTalibHbIE  CCBUJIOYHBIE — KOJIbI
0as3upyloTcsi Ha Y3JI0BbIX HoMepax. Hampumep, xom «C3»,
HaIlMCAaHHBIA BO3JI€ T'PAHMYHOM CTPEIKHM HAa JOYEpPHEH Iuarpamme,
YKa3bIBa€T, UYTO 3Ta CTpPEJKa COOTBETCTBYET TpeThel (cieBa)
YIPaBJISIOUIEH CTPENKEe pOAUTEIBCKOTO OI0KA.

ICOM-koapl TPENCTaBISIIOT CO0OW CCHUIOYHBIE BBIPAKEHUS,
KOTOpBIE IMPHUCBAaMBAIOTCS BCEM AJIEMEHTAM MOJIEIH: JuarpaMmam,
OyiokaM, cTpenkaM u mpuMedaHusM. KOsl HCIONB3YIOTCS B
Pa3IUYHBIX KOHTEKCTaX /Il TOYHOI'O YKa3aHMsI HA HY>KHBIM AJIEMEHT
MOJIEIIN.

Hanpumep, xoaupoBaHHE CBS3BIBAET KAXIYIO JIOYEPHIOIO
qUarpaMMy CO CBOUM poJuTensckuM Onokom. Ecnm Onoku Ha
JIOYEpHEN quarpaMMe MOJABEPraroTCs AAJbHEHIIEH JEKOMIIO3UIIMU U
MOJPOOHO OMHCHIBAIOTCS HA JOYCPHUX AMATrPaMMax CIEAYIOIIETO
YpOBHS, TO Ha KaXIyl0 HOBYIO JMarpaMMy Ha3HAuyarOTCs HOBBIE
ICOM-Kozp1, CBS3BIBAIOIIME IPAHUYHBIC CTPEIIKUA 3TUX JHArpaMm CO
CTpEJIKaMU UX POJUTEIBCKUX OJIOKOB.

Wuorna  OykBennsie ICOM-koabl, ONpENEISIIONINE  POIU
FPaHUYHBIX CTPENOK (BXOJX, YMOpaBJICHUE, MEXaHHU3M), MOTYT
MEHATBCA TPH TEepexole OT POIUTEIBCKOro OJ0Ka K JoYepHei
nuarpamme. Hampumep, ympapisioniasi CTpeika B POIUTEIHCKOM
0J10ke MOXKET OBITH BXOJIOM Ha JOUEpHEW auarpamme. AHaJOTHYHO,
BXOJ POJUTENLCKOTO OJ0Ka MOXET OBITh YIPaBIEHUEM ISl OJJHOTO
unu 6onee noyepuux 6;10koB. Koast [COM mo3BoMsIOT:

* OBICTPO  MPOBEPATH  COTJACOBAHHOCTh  BHEIIHUX  CTPEJIOK
IUarpaMMbl ¢ TPAaHUYHBIMH CTPEJIKAaMH COOTBETCTBYIOIIETO OJIOKa
POIUTENBCKOM TUarpamMmBel;

* CBSI3bIBaTh I'PAHUYHBIE CTPEJIKW Ha JOYEpPHEW Auarpamme co
CTpeJIKaMH POAMTEIbCKOTr0 OJI0Ka;

* o0ecrnieurBaTh COMNIACOBAHHOCTh JIEKOMITO3UIIUH, TOCKOJIBKY BCE
CTPEJIKU, BXOJSIIME B JHarpaMMy M BBIXOJAIIME M3 HEE, TOJKHBI
OBITh YUTEHBI;

* obecrieunBaTh TPEOyEMYI0 CTPOTOCTb;
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* CO3/1aBaTh COBOKYITHOCTb HESIBHBIX CBA3YIOILMX 3BEHBEB MEKIY
CTpaHUIIAMH, KOTOPBIE MOXXHO OBICTPO WM3MEHHUTH IMPH WU3MEHEHHU
TPaHULL;

e obseryarp mpouecc urteHuss U  peueHsupoBanus IDEFO-
auarpamum;

* 00Jsier4aTh MPOBEPKY COTJIACOBAHHOCTH JIEKOMIIO3UIINH;

* YOPOIIATh BHECEHUE JIOKAJIbHBIX U3MEHEHUN B JUarpammy;

* 00BeOUHATH pa3INyYHbIe BAPUAHTHI AMArpaMM B MOJIEIIH.

B mopgensax cOou yacTo mMpoUCcXoIsaT B Toukax uHTepdeiica. s
IDEF-nuarpaMmm uHTEpdElCHBIMH SBISIOTCS MECTa COEAMHEHHUS
quarpaMM CcO CBOMMHM pOJIUTENISIMM, MMEHHO IIO3TOMY Ka)KIyHO
JCKOMITO3UIIMI0 HEOOXOAMMO AaKKypaTHO COEIUHATh CO CBOMM
poauteneM, ucnoiassyst ICOM-MeTku.

Ilpy mocTpoeHMM [MarpaMMbl € MEHbBIIEH JTOMHUHAHTHOCTBIO
CTPEJIKH, KacaroIluecsl AEKOMIIO3UPYyeMOoro OJI0Ka, MCIONB3YIOTCS B
KaueCTBE HCTOYHUKOB M IIPHUEMHHUKOB JUI1 CTPENIOK, KOTOpPbIE
CO3JIAI0TCs HA HOBOM JUarpaMMe.

Ilocne  3aBeplieHMs  CO3JaHMA  AMArPAMMBI-TIOTOMKA  JUIS
o0ecIeyeHHs COrJacOBaHHOCTH €€ BHEIIHHE CTPEJIKH CTBIKYIOTCS C
pPOIMTENbCKOM auarpammoil. OJHUM W3 CIIOCOOOB TaKOW CTHIKOBKH
cnyxuT npucBauBanue kofoB [ICOM BHEMIHHMM CTpeiaKkaM HOBOM
JUarpaMMBl COTJIACHO CIIEAYIOIEMY AJITOPUTMY:

1) mpexe YeM COCTaBISATh CHHCOK JaHHBIX, 3alHCaTh UMCHA U
KOJIbI JUJIsl BCEX CTPEJIOK, O0pa3yloIUX I'paHUIly. DTO HOMOXKET MpHU
JEKOMIO3UIMM  YMEHBIIUTh  BEPOSITHOCTh  MPOMYCKAa  4YacTu
TPaHUYHBIX CTPEIIOK;

2) aHAIUTHK JOJDKCH TPEICTaBUTh ceOe PHUCYHOK HOBOM
JMarpaMMsl Kak Obl BHYTPHU I€KOMIO3HPYEMOTro 0JI0Ka;

3) 3pUTEIbHO TMPOJJINTh BHEIIHUE CTPEJNKHA TOYTH 10 Kpas
JUarpaMMbl U 3pUTENBHO COEJUHUTH KAJKIYI0 BHEIIHIOK CTPEIKY
JuarpaMmbel  C  COOTBETCTBYIOIIEH  TIPaHUYHOU CTPEJIKOU
JEKOMIIO3UPYEMOT0 OJI0Ka;

4) PUCBOMUTH KOJ KaXIOW 3putenbHOil cBs3u (I -1st BXOTHBIX
cTpenok, C — s cBsizel MEXIy cTpenkamu ynpasieHus, O — nus
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CBs3EHl MEXIy BBIXOJHBIMU CTpelkamMu, M — Ui CBsI3eld Mexay
CTpEJIKaMU MEXaHU3Ma;

5) mobaBuTh TOCIE KakmA0H OYKBbI IH(PY, COOTBETCTBYIOIIYIO
MIOJIO’KEHUIO JaHHOW CTPEJIKU CPEeu IPYruX CTPEJIOK TOrO )K€ THUIa,
KaCalolIMXCsl POAUTEIbCKOro O0Ka. [IpruemM BXOJHBIE M BBIXOHBIE
CTPEJIKU MEPEeCUUTHIBAIOTCS CBEPXY BHM3, a CTPEJIKM YIpPaBICHUN U
MEXAHU3MOB IIEPECUNTHIBAOTCS CJIEBA HAIPABO;

6) 3amucaTth KaXIbli KOJ OKOJO OKOHYAHWS KaXIOW BHEIIHEH
CTpEJIKU;

7) mst BbIJICTICHUS CBSI3U BHEITHUX CTpPEJIOK c
COOTBETCTBYIOLIUMHM T'PAaHUYHBIMU CTpEJIKAMHU, T'PAHUIYy CYObEKTa
M300pa3uTh KUPHOU JTMHUEH;

8) BBINOJIHUB JCKOMIIO3UIIMIO, BEPHYTHCS Ha3aJ] K HCXOTHOMY
0JIOKY POAUTENBCKON AUarpaMMbl U COCIUHHUTH KaXKAYI0 BHEIIHIOK
CTPENKY HOBOW JMarpaMMbl C COOTBETCTBYIOLUEH CTPEIIKOM,
Kacaromiencss 3Toro 0OJIoka. DTO TMO3BOJUT H30€XKaTh IMPOITyCKa
HEO00XOIUMOTr'0 COEITMHEHNS.

Hexommosurus (Decomposition) sIBASETCS OCHOBHBIM IOHSATHEM
cragaapra IDEFO. IlpuHuun paexkoMmo3uLMM IPUMEHSETCS IpU
pa30uEHNN CJIOXKHOTO Ipollecca Ha COCTABISAIOIINE €ro (PYHKIIHU.
IIpuy 3TOoM ypoBeHb JeTalnM3alMM I[polecca ONpeNesIeTcs
HEMOCPEACTBEHHO Pa3pabOTIYNKOM MOJEIIH.

JlexoMno3uIMsl MO3BOJISIET TOCTENEHHO M CTPYKTYpUPOBAHHO
MPEJICTABIATh MOJIENb CUCTEMBI B BHJIE HEPAPXUUYECKON CTPYKTYpPHI
OTJIEJIBbHBIX JUArPaMM, UTO JIEJAET €€ MEHEE NEPErPYKEHHOMN U JIETKO
yCBaMBaeMoil.

Junarpamma — 3TO OCHOBHAas €JUHMIIA OIMCAHUS CUCTEMBI,
pacroJio’keHHast Ha OTJEJIbHOM JIUCTE, MpeJcTaBisomas GQyHKINU U
uHTep(deiicel B BUae OIOKOB M Ayr. MecTo COeIUHEHHs] AYTU C
OokoM ormpenenser Tun uHTepdeica. JluarpaMMmbl SBISIOTCA
rpauueckuM MpeaCTaBICHUEM 3HAHUM SKCIIEPTOB O MOJETUPYEMOMN
CUCTEME U MPEeAMETOM OOCYXIEHHsI CO CHEeLUATUCTaMH KOHKPETHOM
npeIMeTHON 00jacTh. AHAMTUK MPEJCTAaBISIET 3HaHUS HKCIEPTOB,
U3JIO)KEHHBIE C IIOMOLIBIO E€CTECTBEHHOI'O SI3bIKA, HCIIOJIB3YS
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rpaduueckyro  Hotauuto IDEF(O, naBas Oonee HaruisgHoe,
JTAKOHUYHOE M OJIHO3HAYHOE ONMHUCAHWE CHUCTEMBI, HE KEPTBYS NP
9TOM KayecTBOM TMpEACTaBieHUA. Takum o0pasoM, B XoJe
pa3pabOTKK JAWarpaMM 3HAaHUSI SKCIEPTOB CTPYKTYPHUPYIOTCA, U
YCTpaHSIETCSl HEOJAHO3HAYHOCTh ONUCAHUM 32 CUET:

* CTaHJAPTU3ALMHA HHTEPIpEeTannuu rpadudeckux 0003HAUCHHIA.
Tak,  Hampumep,  coJepKaHHE€  KOHTEKCTHOM  JMarpaMMmbl
WHTEpIpeTHpyeTcs cieayomum obpaszom: «lIpomecc mpeoOpazyet
Bxonx B Beixoa npu BBIITOJTHEHUH YCIOBHUM, 3aJaHHBIX B YIIPaBICHUE
¢ TToMOIIbI0 MeXxaHn3Ma;

* JIGKOMIO3MLMHU OJIOKOB JuarpaMMm Oojiee BBICOKOTO YPOBHS,
KOrja 3a c4er 0oJjiee TOYHBIX ONMCAHUN Ha JUarpammax-nmoToMKax
YCTpaHsIETCSl HEOAHO3HAYHOCTh BO3MOKHBIX HHTEPIIPETALIHIA.

MopenupoBanne IDEF0 Bcerma HaumHaeTcsi ¢ MpEACTaBICHUS
CHUCTEMBI KaK €IUHOTO IIEJIOr0 — OJHOr0 (DYHKIIMOHATBHOTO OJIOKa C
uHTep(EeMCHBIMU  JIyraMu, MPOCTHPAIOIIUMUCS 33  Ipeleibl
paccmarpuBaeMoit  obmactu. Takas  guarpaMmmMa C  OJHUM
(G yHKIIMOHATBHBIM OJIOKOM Ha3bIBa€TCS KOHTEKCTHOW AHArpaMMOH.

KoHnrekcTHas JuarpaMma - 3TO IDEFO-nuarpamma,
pacmosoKeHHas Ha BEpUIMHE UepapXUH TuarpaMm, MpeAcTaBIIsIOmas
c000i1 caMoe 0011ee OMKMCcaHue CHUCTEMBI, COCTOUT M3 OJHOro OJIOKa,
OMHCHIBAIOMIETO  (YHKIIMIO  BEPXHErO  yPOBHS, CTPENOK U
MOSICHUTEILHOTO TEKCTa, OMPEACISIONIET0 TOYKY 3pEHHs] U IIeJb
MOJIETTUPOBAHUS. OTH  YTBEPXKACHHUA T[OMOTalOT  PYKOBOIUTH
pa3pabOTKON MOJEIM W BBECTH 3TOT MPOIIECC B OINpPECIICHHbIC
paMKHu.

KonrtekctHas nuarpamma ummeeT y3ioBod Homep A-n (n = 0),
KOTOpasi TMpPEACTaBIseT KOHTEKCT Mojaenu. JluarpamMmma BepXHETo
ypoBHSI 0003HayaeTcs uaeHTUPUKATOpoM «A-0» (Ipou3HOCUTCS «A
MUHYC HOIb)»), Ha KOTOPOH OOBEKT MOJEIHPOBAHUS TMPEACTABICH
€IMHCTBEHHBIM 0J10KOM c TPaHUYHBIMU CTpeJIKaMH,
OTOOpaXKalolMMH  CBSI3b  CHCTEMBI C OKpYXKalolllel  cpesow,
yCTaHaBIWBaeT oOOJACTh MOJEIUPOBAHUS, OIPEICISIET T'PAHUIIBI
MOJIETIU | ABIsAeTCS o0s3arenbHol auarpammoit IDEFO-monenn.
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[TockosibKy €IMHCTBEHHBIH OJIOK MpeAcTaBiIseT BeChb OOBEKT, TO
ero uMs — o0IIee I BCETrO MPOEKTa. ITO KE CIPABEIJIUBO H IS
BCEX CTPEJOK AMArpaMMbl, MOCKOJIbKY OHH IMpPEJICTABISAIOT MOJIHBIH
KOMIUIEKT BHEITHUX HHTEP(EHCOB 00BEKTA.

B noscHUTENHHOM TEKCT€ K KOHTEKCTHOM JuarpaMme JI0JDKHA
ObITh ykazaHa uenb (Purpose) moctpoeHuss AuarpaMmbl B BHJE
KpaTKOro onucaHus U 3apuKcUpoBaHa Touka 3peHus (Viewpoint).

Omnpenenenue u Gopmanuzanus uenu paspadorku IDEFO-monenu
SBIISICTCS KpaiiHe BaXKHBIM MOMEHTOM. DaKTUYECKH LIeb ONpeAeseT
COOTBETCTBYIOIIME OOJIACTH B HCCIEAYEeMOW CHCTEME, Ha KOTOPBIX
HE00X01UMO (POKYCHPOBATHCS B IEPBYIO OYepPeb.

Touka 3penus. C onpeaeaeHueM MOAEIN TECHO CBA3aHA MO3UIIUS,
C KOTOpOHl HaOmoIaeTcs CHUCTeMa U CO3/1aeTCsl €€ MOJEJb.
ITockosibKy KauecTBO ONUCAHMsI CUCTEMbI PE3KO CHUXKAETCS, €CIU
OHO HM Ha 4yeM He cokycupoBano, SADT tpelyet, uToOBI MOJEIb
paccmaTpuBajliach BCE€ BpeMs C OJHOM M TOM XK€ MO3MUIMU. OJTa
IIO3ULIHS HA3BIBAETCS «TOYKOM 3PEHUSD) NTaHHOU MOJCIIH.

Touka 3peHus onpenensieT OCHOBHOE HaIIPaBICHHE pPAa3BUTHUSA
MOJIENIA, YPOBEHb HEOOXOAMMOH JeTanu3aluy, 4TO M B KAaKOM
paspe3e MOKHO YBHUJETh B Iipefiesiax Mojenu. YeTkoe pukcupoBaHue
TOYKH 3PEHHUSI TO3BOJIAET Pas3rpy3UTh MOJIENb, OTKA3aBIIUCH OT
JNeTanu3allid M HUCCIENOBaHMsS  OTAEIbHBIX  DJIEMEHTOB, He
SIBIISTIOIIMXCST HEOOXOUMBIMHU, UCXOS U3 BRIOPAHHOW TOYKH 3PEHHUS
Ha CUCTEMY.

V3meHeHne TOYKHM 3pEHUs] MPUBOIUT K PACCMOTPEHHIO JIPYTUX
aCreKTOB 00bEKTa. ACHEKTHI, BaXKHbIE C OJHON TOUYKH 3PEHHUS, MOTYT
HE TOSBUTHCA B MOJIENH, pa3padaThIBaeMoOil ¢ Jpyroi TOYKH 3pEHUS
Ha TOT e CaMblif OOBEKT.

YV Mozenu MOXKeT OBbITh TOJIBKO OJ/HA TOUKA 3PEHMSL.

[TpaBunbHBIM BBIOOp TOYKM 3pEHHS CYLIECTBEHHO COKpallaeT
BpPEMEHHBIE 3aTPaThl Ha MOCTPOSHHE KOHEYHOW MOJIEIH.

Touka 3peHus omnpenensieT CyOBEKT MOJEIMPOBAHUS U 4TO,
COOTBETCTBEHHO, OyJIeT B JaJbHEHIIEM paccMaTpUBAaTHCS Kak
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DIIEMEHTHI/KOMIIOHEHTHl ~CHUCTEMBI, a 4YTO — Kak BHELIHSA
cpena/Bo3eHCTBHE.

Nms  QyHkumm, 3amuceiBaeMoe B OJOKE  KOHTEKCTHOM
arpaMMBbl, SIBIISIETCSL OOmIe (yHKIMEH CUCTeMbl C BBIOPaHHOM
TOYKH 3PEHUSI M KOHKPETHOM LIENIbI0 MOCTPOSHUSI MOJIETIH.

[Toctpoenne IDEFO-mMonenu HaumHaeTcss €  KOHTEKCTHOU
JarpaMMel, T.€. MPECTAaBICHHS BCEl CUCTEMBI B BUJE MPOCTEUIIEH
KOMITOHEHTHI — OJJHOTO OJI0Ka U IyT, N300paKarommX HHTEP(EICH C
GyHKUMSAMU BHE cHCTEMBl. 3aTeM OJIOK, KOTOpPBIM MNpeacTaBiser
CHUCTEMYy B KadeCTBE €IMHOTO MOJYJIS, JETAIM3HPYEeTCS Ha APYroi
auarpaMMe € TOMOIIBIO HECKOJBKUX OJOKOB, COEAMHEHHBIX
uHTEephEHCHBIMU JyraMHu.

Oty OJIOKM TPEACTaBIAIOT OCHOBHBbIE NOAMYHKLIMU HCXOIHOU
byakuun.  Kaxnmas w©3  3tux  noadyHKOui  MoOKeT — OBITh
JIEKOMIIO3UpOBaHa MOJ00HBIM o0Opa3oM st Oosee JIeTalnbHOro
MIPEJICTaBICHHUS.

[Tpu >TOM Kaxnas NMOAQYHKIUS MOXKET COIEpPXKaTh TOJBKO Te
3JIEMEHTHI, KOTOPbIE BXOJAT B UCXOAHYIO (DYHKIIHUIO.

Takum oOpa3om, B mporecce ASKOMMO3ULIUHU (PYHKIIMOHAIbHBIC
0JIOKM JuarpaMMbl TOJBEpraloTCsi JeTanu3alid Ha JApYyrou
nuarpaMme, kortopasi HaspiBaercs godepHed (Child Diagram) mo
OTHOIICHHUIO K JIETATH3UPyeMOMY OJIOKY.

Kaxnplii #3 (QyHKUIMOHANBHBIX  OJIOKOB, TPHHAJUIEKAIINX
JIoYepHel nquarpamme, Ha3biBaeTcs qouepHuM 0s0koM (Child Box).

B cBoro ouepens, (yHKIMOHAIBHBIA OJIOK-TIPEIOK Ha3bIBACTCA
POIUTENBCKUM OJIOKOM IO OTHOIICHHIO K JOYepHe auarpamme
(Parent Box), a mguarpamma, K KOTOPOM OH TMPUHAUICKUT —
poautenbekoi auarpammoint (Parent Diagram).

Kaxnapiii 0ok fgouepHedl nuarpaMMbl MOXET OBbITH Jajee
JETAU3UPOBAH AHAJOTUYHBIM O00pa3oM, CTaB POAUTEIBCKUM TIO
OTHOIIEHHIO C COOTBETCTBYIOLIEH AUarpaMme €ro JeTtaau3auuu (puc.
4.10).

Cornacno crangapty IDEF0, Ha kaxqoM ypoBHE JIEKOMIO3UILIUN
JOJDKEH  MCIIONIb30BaTbCAd NPUHIMII  OTPaHMYEHHS  CII0XKHOCTH,
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MO3TOMY B COOTBETCTBHHM C JTHM MPUHIUIIOM CUUTAETCS, YTO
SIMHCTBCHHBIN OJIOK M HECKOJIBKO CTPEJOK Ha CaMOM BEpXHEM
(KOHTEKCTHOM) YpPOBHE HCIIONB3YIOTCA IJIs ONpEACNCHUS TPAHMIIBI
Bcel cucteMbl. COOTBETCTBEHHO, CTPEJIKH, KaCarolHecss ASTOro
0JIOKa, OMUCHIBAIOT TIJIABHBIC YIPABICHHs, BXOIbI, BBIXOIbI U
MEXaHH3MBl 3TOM CHCTEMEBEI. B manmpHeHIeM, TEKCTOBOE OMMCaHUE,
coJieprKalliee OCHOBHBIE THIBI 00bEKTOB M (DYHKIIUU U KOMMEHTApUU
OKCTIEPTOB, HCMONB3YeTCA JUIsl  MPEABAPUTEIBLHOTO  CO3IaHHS
nuarpammsl AQ.

HepeBo muarpamm. Kaxnapiii 00Kk Ha auarpaMme HMMEET CBOM
Homep. biok mo06oit guarpaMMbl MOXKET OBITH Jaliee OIWCaH
JUarpaMMoi HU)KHEro YpOBHSI, KOTOpasi, B CBOI OdYepeib, MOKET
OBITh Jasiee JCTAM3UPOBAHA C IMOMOINBI0 HEOOXOAMMOTO dHCIa
nuarpamm. Takum oOpaszom, hopmMupyeTcs nepapxus Jaarpamm.

s Toro, 4toObl yka3aThb MOJIOKEHUE JHOOO0H JuarpaMMbl WU
0JI0Ka B MepapxHH, HCIONb3yIOTCS HOMepa auarpamm. Hampumep,
A21 sBnseTcs AMarpaMMoM, KOTopas JaeTanusupyer Onok 1 Ha
nuarpamme  A2. AmnxamornyHo, A2 geranusupyer OJoK 2 Ha
nuarpamme AQ, KoTopas sBIsSETCS CaMOM BEpXHEH auarpammoi
Mozenu. Ha puc. 4.11 nokazaHo THIMYHOE IEPEBO AHATPAMM.

Jetanu3upys paccMaTpuBaeMylr0 CHUCTEMy Ha Jrtame cbopa u
aHanM3a TmpeABapuTeabHOW WHPOpMaluU, HEoOXoAuMo obpalarh
BHUMAaHHE Ha BXOJHBIE M BBIXOJHBIE OOBEKTHI CaMOW CHUCTEMBI
COCTABIISIOIINX €€ MOJICUCTEM.

MonenupoBanue HEOOXOAMMO HAYMHATEH C COCTABJICHHSI ONMCAHUS
OCHOBHBIX THUIIOB OOBEKTOB M OCHOBHBIX (QyHKIMH cuctembl. [Ipu
TOM HEOOXOJUMO y4eCTb HOPMAaJIbHbIE M aHOMAJbHBIE CUTYAIIHH,
UMEIOIIeCs] B CHCTEME OOpaTHBIE CBS3M, U BO3MOKHBIC CIIy4au
MOTEHITUATBHBIX OIINOOK.
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l Bomes ofilee MpenCcTA e HiE

Eome: OETATILHO € TPEmCTa BITE HHE

DT A TEEMMa * 1 oy
ARIIASTEA PO mHTeEN
3TOH OHaIpaMME P 40
\—[* i
a ™

b4

a0 T ¢
Wiz

b4

Puc. 4.10 Crpykrypa IDEFO-monenu. [Iekommo3uius nuarpaMm
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A0

PazpatoTaTte
KO MIIERO TEPHYVIO CHOTEMY

Al Al A
[Ina"HpoEaTh Paspaborate [TocTpoHTE
NP OLECT rpaduK paboT MOJIENE CHOTEME]
All AlZ A13
[MTpuaATL PaccunraTe YTOYHHATE 1Al
CTRVETYRY TREDOEAHNE, CONOVTCTEYEOIIHE
H METOI 3ATPATEL BPEMA MEpP OIIP HATHH
H:TOTOEJMEHHA  Ha paspaboTey
CHOCTEME

Puc. 4.11. Uepapxus quarpamm

I'noccapuii. Ilocnennum u3 nonsituit IDEFO siBnsieTcs rioccapuit
(Glossary). Jns xaxmoro w3 a3memeHtoB IDEF0 — aguarpamwm,
(GyHKIMOHANBHBIX OJIOKOB, MHTEP(PEHCHBIX Ny — CYMIECTBYIOIIUN
CTaHJapT [MOJpa3yMeBaeT CO3/JaHWe W TMOoAJep:kaHue Habopa
COOTBETCTBYIOLIUX oTpesieNIeHuH, KJTFOUEBBIX CJIOB,
MIOBECTBOBATEIIbHBIX H3JIOKEHUH M T.HI., KOTOPBIE XapaKTEPU3YIOT
00BEKT, 0TOOpaKEHHBIN TaHHBIM JIEMEHTOM.

OtorT HaOOp Ha3bIBaeTCs TIJIOCCAapUEM M SBISETCS ONHCaHHEM
CYIIHOCTH JAHHOTO 3JeMeHTa. ['yoccapuil TapMOHUYHO JOIOJHSET
HarJsIHBIA TpauuecKuil A3bIK, CHAOXkas quarpaMMbl HEOOXOIUMOMH
JOTIOJTHUTETLHOW HH(POPMAIIHEH.
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IIpumep SADT-mopenn

B npumepe Mozenbs oO0beAMHSET W OpPraHHU3yeT OUArPaMMBI B
UEepAPXUUECKHUE CTPYKTYPhI, B KOTOPBIX UAarpaMMbl HABEPXY MOJENN
MEHEE JIeTaJU3UPOBaHbl, YE€M JHarpaMMbl HIKHUX YpPOBHEH.
Hpyrumu cnoBamu, moneiab SADT MoXHO mpeicTaBUTb B BHIE
JPEBOBUJIHOM CTPYKTYpbl [uarpaMM, T[J€ BEpPXHSS JIuarpaMma
saBligeTcsa Hambojiee oOmiell, a camble HIDKHUE HauOojee
JETAIN3UPOBAHBI.

Ha puc. 4.12 nokazaHo ompeaeneHHe LEIM U TOYKU 3PEHUs
MozenupoBanus. Ha puc.4.13 — 4.14 npencrasieHsl 1Be AMarpaMMbl
U3 MOJIENIU SKCIIEPUMEHTAIBHOTO MEXaHUYECKOIO LIeXa.

BepxHsass nuarpamMmma (Ha BEpIIMHE MOJEIM) OIMCHIBAET
MEXaHWYECKHA 11eX KakK (YHKIMIO, B OCHOBE KOTOPOM JICKHT
npeoOpa3oBaHue BXOIAIMIUX pPaOdOYMX KOMIUIEKTOB (3arOTOBOK,
CBIpBS, JOKYMEHTAIlMM) B JETajlud IpH OINPEAEIEHHOM KOHTPOJIE
KayecTBa.

Hwxusiss auarpamMma JeTaiu3upyeT BEPXHIOI, YKas3blBas Ha TPHU
IJIaBHBIC (DYHKIIMM MEXaHMYECKOTO 11€Xa: YIPABICHUE BBIOJIHEHHUEM
3aJlaHu, BHIIOJHEHUE 3aJaHKs U KOHTPOJIb KaueCTBA BHIMOIHEHHUS.

Takum oOpa3om, ob0mas (QyHKIMA, YyKa3aHHas Ha BEpXHEH
quarpamme, JeTaqu3upyeTcs ¢ MOMOIIBI0 TpeX GYHKIUI Ha HIKHEH
auarpamme. OTo npumep Toro, kak SADT opranusyer omnucaHue
CHUCTEMBI, CO3/IaBasi UEPAPXUIO TOOABIAIOMIUXCS HAa KaXJIOM yYpOBHE
JieTauei.

Ha puc. 4.14 mokazaHo Tak)Xe B3aMMHOE BIIUSHHE TpeX (PyHKITUH
HIDKHEH ~ nuarpamMmbl,  OOO3HAYeHHOE  JyramMH,  KOTOPBIE
CHUMBOJIM3UPYIOT 00BEKTHl MEXaHMUYECKOTO IIeXa.

Ecnu BHUMaTenbHO NOCMOTpPETh Ha JUarpammy, TO MOYHO
3aMETHUTh, YTO HEKOTOPBIE OYIH NOXOAST O €€ TpaHMIlbl, a UMEHA
TUX JyI COBMAJAlOT C TEMH, YTO YyKa3aHbl Ha Jyrax BepxXHeu
auarpammel. 9To npuMep toro, kak SADT coenunsier nuarpaMmel B
MoIeNH Yyepe3 00bEKThI CUCTEMBI.
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[WCTONG3YETCS 8: | agroe: BATA - W|PAGONAS BEPCHE [WATATERb  ATA| KOHTEXCT:
| NPOEXT NEPECHOTP: 3CKME .
PEKONEHA0BAHD i
BANEYAMMS: 1 2 3 4 5 6 7 8 9 10
BOOpOCH ;. Lene:

Ounpepenurs 0BA3aHHOCTH Kaxgoro
paboTHEKA 3KCNEDHMEETANBHOIO
MEeXaHRYeCcKOor'o mexa B OOHATH,

xaxk orn obasanmoctTn B3aNMOCBA3AHN
Mexny coboft ¢ TeM,urobn Hanucars
yuebuoe nocobme.

KaxoBs obasaHocTH MmacTepa ?

Kaxonn obsazaumocti Mexasuxa ?

Kro xonrponmpyeT sapnasua ?

Kax NpPOABHIapTCH 0O UEXy MaTepHans ?

Ha xaxux osranax rTpebyercs deprex ?

B xaxoli MOMEHT Ha Nponecc BNHADT
CTAHOAPTH KavyecTna ?

Ha xaxumx 3Tanax TpeGywTCs HHCTPYMEHTH 7
9ro npoHcxonHT ¢ sabpaxopammmue pgeransaMH ? L:J

Oponecc obywenns mAns pasnEYHEX
Tunos paborrrxoR TpebyeT
IEKOMNOSHIHA B 34BHCHMOCTH OT
obasannocrefi, xoropue
BHOONEART 5TH paGorTHuK: B
OpeTeHUSHTH uexe (cm. sawesasEe N5 Ha
puarpause DAMO001).

Macrep g

Touxa 3penus: =
pexaHE HauanpHEKA ~—— 1| Tonexo € 3TON TOYKH SPEHASN
Kourponep Yy nexa =

MOXHO NOKasaTh DIAUMOCBAIN
Bayansuux —

MEXNY OTAENBENME paboramp u
ofasannocTAME Nepconana.

Yaen: IVWWNEI " Lom u Touka spemse monens IMLL HOMEP: 5 AMDO2

Puc. 4.12. Onpenenenne nenu u TOYKU 3pEHUS

Takas  cxema coequHeHUss  TpeOyeT  COTrJIaCOBAaHHOTO
HAaUMEHOBAHMS U ydeTa OOBEKTOB CHUCTEMBI C TEM, 4YTOOBI JBE
qUarpaMMbl MOXHO OBUIO paccMaTpuBaTh KaK CBSI3aHHBIE MEXIY
coboii. Hanmpumep, pyHKImoHaIBHBINA OJIOK Ha BEpXHEH auarpamme
UMEET CeMb JIYT, U Ka)KIasl U3 HUX MOXKET OBbITh HailJieHa cpeau IyrT,
UAYNIMX K TPaHULE WM OT TPaHUIBl JAMAarpaMMbl Ha CIEIYIOLIEM
YpOBHE.

bioku SADT Hukorma He pa3MelaloTcd Ha Jauarpamme
CITy4aiftHbIM 00pa3oM. OHU pa3MeIaroTCs MO CTETICHH BAXKHOCTH, KaK
ee noHumaeT aBTop auarpamMmbl. B SADT 3TOT OTHOCHTENbHBIN
MOPSIIOK Ha3bIBACTCS JIOMUHUPOBAHHUEM. JomuHupoBanue
MOHMMAETCS KaK BIUSHUE, KOTOPOE OAMH OJIOK OKa3bIBaeT Ha IPYTrHe
0JIOKU AMarpammsbl.
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Hanpumep, camMbIM JOMHUHUPYIOIIUM OJOKOM JUArpaMMBbI MOXET
OBITH JINOO TEPBBIA M3 TPEOYEeMOW IMOCIICOBATEILHOCTH (DYHKITUH,
100 TUTAHUPYIOLIAsl UM KOHTPONIUpYyromias GyHKIUs, BIUSIONas Ha
BCe Jpyrue QyHKIHH (Takas, KaKk OMPESIUTh CTCIICHb BBITIOTHCHHS
3aianus Ha puc. 4.15).

WCTONB3VETCA 8 | AGTOP: BATA: PABOMAR BEPCHA [YMTATEND _ JIATA| KOKTEKCT:
NPOEXT: NEPECNOTP; CKH3

| PEKONER[,0BAHD
SAMEMAHMA: 1 2 3 4 5 6 7 B 9 10 TIYBAMKALAR

Top

Tpeboearma no
CPOKOM BUAGNHBHUA

3080HHA
s Chpapounmx

CTQHAQPTOR
¥aNecTeo

¥
Warotaens
Pabouuli KOMANBKT ———ii} HOCTAMAOPTHYIO | pfovosos pevame

aetans

Quenxa crenenm
CrOMRH W HHETPYMENTE —— O ®30sepwennocTH 3080HHA
[ Y

Mepconan
MOXOHHUBCKOMO Uoxa

Leas: MoHaTe, KakKe yHKLMH AOMDKHE BbiTe BXNIOYEHE B NPOUSCE
MAFOTOBNOMMA HECTAHBADTHON A@TANM M KAK 3TH YHKLMK
BIAMMOCEAIAHE! MEXAY COBOR € Tem, Y1066l HANKCATE
yueGHoe nocobe AN NBPCOHANA MEXaHHYeCKOro Lexa.

Towxa 3pesun: HavanusHska usxa

Y3EA: HASHAHME: M 3roToBHTe HECTEHOAPTHYIO A8TaNk HOMEP: (DAMOOA|
— = L N—

Puc. 4.13. KoHTekcTHast Auarpamma MoJIeiu SKCIEPUMEHTAIBHOTO
MexaHudeckoro 1exa (3MII)

HaubGonee pomuHupyrommii 070K OOBIMHO pa3MemaeTcs B
BEPXHEM JICBOM YTy JAMAarpaMMbl, a HAUMEHEee JTOMUHUPYIOMIUNA — B
MpaBOM HWXKHEM yriy. B pesymbTaTe moisydaercsi «CTynmeHdaTas)
cxema, kak Ha puc. 4.15 mia 6mokoB 1, 2, 3, Tme pacmoioKeHUe
OJIOKOB Ha  CTpaHHUIIE OTPaKaeT aBTOPCKOE  OMpeeIcHUE
JIOMHUHHUPOBAHHSI.

Takum 00pa3oMm, TOMOJOTHS JUArPaMMBI ITOKA3bIBACT, KaKHE
(GYHKIMU OKa3bIBaIOT OoJiblliee BIMSHUE HA OCTaJbHBIC. YTOOBI
MOAYEePKHYTH 3T0, SADT-aHAMUTHK MOXKET TIEPEHYMEPOBaTh OJIOKH B
COOTBETCTBUHU C MOPSIKOM UX TOMHUHHPOBAHHUS.
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WCMOABIYETCA 8: | Agroe:

NPOEXT:

SANEYARMKA:

12 3 4 667 8 8 10

BATA:
NEPECNOTP:

7| PABOMAR BEPCHA |YHTATEND

JATA

KOHTEXCT:

[ [ackna

[ [nvenwxALNR

Tpebosouun no c1
CPOXOMm BunonMenua |
30a0HUR |

PaBounii xomnnext

e——

Wromn "MNpuresro”™

Cnpasowmx C2
CTOHA0PTOs
xguecrso

Craryc scaonmwa

" Ynpoensme

30/0HMR

02

e Q1 [OTOBOR p€TONG |
MnaH sunonnennn 3040mus

Ouerxa crenenm I
30BOPLIBMHOCTH 300HHA |

|
Heprox

[
CramKi 1 uMCTPymMen s

lerone ¢
Guproi

Mepcoman

@®

Macrep |

Cupre u sgroroskm

| Mesoxomuennoe
| soaomue

Y

|
A
[
|

Bunomum
30a0mMue

uy

3oxonyennos

K

Bpok

3ancHue

A 4

BHNONHEHHA

Kowrponupo-
BOTL XOuecTso

A3

Mpm
3I0A0HHe

SDSpmoAuovfn?e saacume (‘\)7

C

—

{
|

C
]

Kowurponep J’

CXOTO Uexa

Ml

] HASBAHNE:  M3roTOBHTE HECTAHASPTHYIO AeTans

l HOMEP: (DAMO03] |
DAMO0S

Puc. 4.14. JlnarpamMMa nepBoro ypoBHsI MOJENH
JKCIIEPUMEHTAILHOTO MeXxaHuueckoro nexa (OMLI)

[lopsimok  mOMUHHUpOBaHUS MOXET 0003HadaThesi  1UQPOH,
pa3MeIleHHON B MPaBOM HMKHEM YTJIy KaKIOro MpsiMOYyrojbHUKa: 1
Oyzmer yka3plBaTh Ha HauOoOJbIIee JIOMUHUpPOBaHUE, 2 Ha
cienyromiee nocie Haubonpiiero u T.4. Ha puc. 4.15 nokaszano, 4to
OJIOK ONpeAeNIuTh CTENEHb BBINOJHEHMs 3aJaHus BIMAET Ha BCe
OCTalbHbIe IIard 1o oOpaboTKe JeTanu dYepe3 CISAYIOIUi mar
3aJJaHUA U II0ATOMY 3TOT OJIOK IPOHYMepoBaH eauHuLel. [lockonbky
OJIOK TMOJATOTOBUTH pabouee MECTO MOJDKEH OBITh mepes OJIoKOM

00paboTaTh Ha CTAaHKE M COOpaTh, ITHM OJOKaM MPHUCBOCHBI HOMEpPA
3ud.
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NCNORBIYETCA 8: | agTOP: . ANATA: PABO4AR BEPCHA |YHTATEAL BATA | KOHTEKCT:
NPOEKT: NEPECHOTP: ICKK3 o -
P JBAHO o
GANEYAHWR: 1 2 3 4 5 6 7 8 9 W0 [AYEAMKALMA DAMDOS
C1 Mnow sunomiexus
l JanCHM
3orovoexs [ Onp . Craryc sanamms vor
creneHs CheayOupi Wor 30AaHHA
—p{ BEMONHEHHA | 3oxonveHMCE HIM HESOKOHABHNOS JOAONHE B »O2
30aCHHA |
Nerank l
Crpoe u YxkosoHna
307 OTOBKM Obpaboroms
n Cupre | na cronke |
K - W
[ry— Bpax o .
Pesynsrats obpabortem [
|
Crom w Hobep Bubpare | Bubpomtue Yapresd M
e HHCTRYMOHTY MHCTRYMEHTOS WMETRYMEHTE | MMCTDYMONTS YKOSOHMA e
! pobores mecro
|
2
NogrerosnTs
pabouse
Cromxu & usxe wscre |
3
Y3EN: ) HAZBAHHE: BeimomuHTe 3anaHmwe ’ HONEP: {DAMOOT)
DAMDTO

Puc. 4.15. luarpamma BTOpOro ypoBHSI MOJI€NH
AKCIEPUMEHTAIBHOTO MeXaHuueckoro mnexa (OMILI)

JloxkymMeHTHPOBaHHE MOJYyYEeHHbIX 3HAHUI

Co3nanue mozenu (0yok 2 Ha puc. 4-1) — 370 BTOPOW Ba)KHBIN
9Tam B Ipollecce MOJACIUPOBAaHUSA, Ha KOTOPOM AaHAJIUTHUK
JOKYMEHTHUPYET TOJY4YCHHbIE MM 3HAHHUS O JaHHOH mNpoOJIeMHOI
o0sacTu, MpeACTaBsAsd WX B BHUJE OJHOW WM HecKOabkux SADT-
nuarpamm. [Iponecc co3ganust MOAENH OCYLIECTBISIETCS C TOMOLIBIO
CHEIHAIBHOTO METOJa JeTalu3allud OTPaHUYEHHOro CyOBeKTa, T.€.
aBTop SADT-Moznenu BHavane aHaIU3UPYET OOBEKTHI, BXOJSIIUE B
CHUCTEMY, a 3aTe€M HCIOJb3yeT MOJYYEeHHble 3HAHMA JUIs aHaIu3a
(GYHKIMHA CUCTEMBI.

Ha ocHoBe 3TOro anammsa co3Jaercsi auarpamMma, B KOTOpOM
OOBEAUHSIOTCS CXOJIHBbIE OOBEKTHl U (PYHKIHMU. DTOT KOHKPETHBIN
NOyTh TPOBEJIEHHUS aHalIM3a CUCTEMbl U JIOKYMEHTHPOBAHHUS €ro

pe3yIbTAaTOB SBIIETCS YHUKAJIBHOW OCOOEHHOCTHIO METOOJOTUU
SADT.
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WCTONL3VETCA 8: | agTop: T aTA PAGOYAR BEPCHA [YMTATEAD  AATA| KOHTEKCT:
NPOEKT: NEPECNOTP: 3CKA3
PEKONERIOBAHO
JANEYAWMA: 1 2 3 4 5 6 7 8 9 W Y Bl RKALIHS

Top

lnnonu M UenK NPoexTa

T
| { Norpebroctu |
3eaHmn W B wHdopmawm
onuT Onpocums | Poxmi o |
> B cacTeme —d i
A {
L3 |
| Cosgars
| mogens 1 Craryc npumstis
[ | > A2 | ) monenw,
& o v OnyBnuxosanme
ot / Pocnpoctpo _Mogenu >
TS == CE o
Sxcnepr marepuans | Honomsmnorus =)
A3
$  None| e
A pe-
AsTop oI —p poeaTe
| AL
Nonxw < “ $
5 Bubnuotexape Obcymre w
KOMEBHTOPMAMM Yyurarens
S e | NPT
AS B
Mo < Kowmurer &
KOMENTOPRWRMM TEXHUIEOKOID KOMTDONR
Y3En [ M < SADT I HONEP:

Puc. 4.16. Ilpouecc coznanus SADT-monenu

4.3. MeTox CTPYKTYPHOI0 CHCTEMHOI'0 AHAJIU3A U
npoexkruposanuss SSADM

OcHoBHbIC moHATUA SSADM

SSADM (Structured Systems Analysis and Design Method) —
CUCTEMHBIN MOAXO0 K aHaJIu3y U npoektupoBanuto MC.

SSADM kak KOMIUIEKT CTaHJapTOB JJIsi CUCTEMHOIO aHallu3a U
pa3paboTKu TpuiokeHuH ObLT pa3paboran B Hauvaie 1980-x mms
LleHTpanbHOrO areHTCTBAa MO KOMIIBIOTEPAM U TEJIEKOMMYHUKAIUSIM
(Central Computer and Telecommunications Agency, ceifuac 3To0
Office of Government Commerce) — rocy1apcTBEHHOT'O YUPEKICHHUS
UK, 3auHTEpEecOBAaHHOIO B  HCIOJb30BAHWUU TEXHOJOTMH B
yIpaBICHUH.

ITo3:xe SSADM mMpoKo MCHOIB30BAJICS AJIS FOCYAapCTBEHHBIX
UT-npoextoB B UK, 3arem Hamen mHUpPOKOE NPUMEHEHHE BO BCEM
mupe s npoextupoBanus UC. SSADM wucnonb3yeT KOMOUHALINIO
TEKCTa M JUarpaMM JJisi IPOEKTUPOBAaHUS CUCTEMbl Ha BCEM €€
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IIpoekmuposaHue UHPHOPMAYUOHHBIX cCUCMeEM

KU3HCHHOM IIMKJIC, OT HJIEU 10 PEabHOr0 (PH3MUECKOrO MPOCKTa
npunoxkeHuss SSADM  ucnonb3yer  KOMOMHAIMIO U3 Tpex
METOOJIOTHIA MOJICITUPOBAHHSL.

1. Jlormueckoe monenupoBanue naHubx (Logical Data Modeling,
LDM) — mpomecc  uaeHTH(UKAIMK,  MOJCIUPOBAHUS U
TOKYMEHTUPOBaHUs TpeOoBaHUI K pa3pabaTbiBaeMoil cucTeMe.
DJIeMEHTBI JIOTMYECKON MOJIeNTH TaHHBIX:

* cymHoctu (entities) — To, 0 uyeM (GUPME HYKHO 3amucaTh
UH(POPMALIHUIO;

» cBs3u (relationships) — accoruanuy Mexay CyIIHOCTSIMH.

2. MonenupoBanue motokoB naHHbeix (Data Flow Modeling) —
nporecc WACHTU(PHUKAIMHA, MOACIUPOBAHUS U JTOKYMEHTHPOBAHUS
nexkeHust ngaHHeIX B MC. MonenupoBaHue MOTOKOB JIaHHBIX
UCCIIE/TYeT:

* TPOIECCHl (processes) — ACSITENBLHOCTh MO MPeoOpa30BaHUIO
JAHHBIX U3 OJJHOH ()OPMBI B IPYTYIO;

* HakomuTenu  JaHHbIX  (data  stores) < —  oOmacTH
poMeKyTOYHOro) Xpanenus aanusix (the holding areas for data);

e BHemHHE cymHocTU (external entities) — CYIIHOCTH, KOTOpHIC
MIOCHUIAIOT TAHHBIC B CUCTEMY WJIH TIOJYYaroT JaHHBIC U3 CUCTEMBI,

* TOTOKM JaHHBIX — MAapHIPYThl, IO KOTOPBIM JAaHHBIE MOTYT
JIBUTATHCSI.

3. MonpenupoBanue mnoBeneHus cymHocteil (Entity Behavior
Modeling) — mporecc uUAeHTH(DHKAIMH, MOACIUPOBAHHUS U
JOKYMEHTUPOBAHHSI COOBITHH, KOTOpbIE BIUSIOT Ha KKIYIO
CYIIHOCTh M TIIOCIIEJOBAaTEIIbHOCTH, B KOTOPOH 3T COOBITHS
MPOUCXOIAT.

Kaxnas wux »TuX Tpex Mozeneil cucrembl obecreunBaeT
pa3iuyHble TOYKW 3pEHUs] Ha OJHY U Ty )K€ CHCTeMY, M Kaxnuas W3
TOYEK 3peHusi HeoOxoauma Juii (HOPMHUPOBAHMS MOJHOM MOAEITH
MPOEKTUPYEMOW CHCTEMBI.

Bce Tpu MeTomonorun Bo B3aMMOCBSI3U JPYT C IPYTOM (are cross-
referenced against each other) maroT rapaHTHIO TIOJHOTHI U TOYHOCTH
BCETO NMPHIIOKEHHS.
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[Tpoext pa3pabotku SSADM mnpusnoxeHus AETUTCA Ha ISATh
MOJyJIei, KOTOphIE B JaJbHEHIIEM pa30MBAIOTCS HA HEPAPXUIO U3
CTa/IMii, ITAMOB U 3a7a4. MOy/H MPOeKTa MPUBEACHBI HIKE.

1. Aranmu3 ocymectBuMocTH TpoektHOoro pemeHus (Feasibility
Study) — ananu3 npeaMeTHON 00JIaCTH IS ONPENEICHHUS CMOXKET JIN
MIPOEKTHpYyeMasi CUCTEMA YAOBIETBOPUTH OM3HEC-TPEOOBAHUSM.

2. Ananus tpeboBanmii (Requirements Analysis). Ha stom stame
OTIpEeIeNIAIOTCS MOoJIeKale pa3padoTKe CUCTEMHBIE TPEOOBAHUSA U
MOJIEIUPYeTCs TeKyIlas cpeaa NPeAnpHusITUs B TEPMUHAX MPOLIECCOB
C BKJIIOYEHHEM CTPYKTYp JaHHBIX.

3. Crneuuduxanus tpeboanmii (Requirements Specification). Ha
S9TOM JTale ONpeAeNsioTcs JieTalbHble (YHKIHOHAIbHBIE U
He(YHKIHMOHAIbHbIE TPEOOBAaHUS U BBOJIATCS HOBBIE METOIUKU IS
ornpezeseHus: HeOOXOIUMBIX MPOILIECCOB U CTPYKTYP JaHHBIX.

4. Jlormueckass cucremHas cnenudukamus (Logical System
Specification). Ha aToM 3Tamne BeipabaThIBaIOTCS OMITMN TEXHUUYECKOU
CUCTEMBI, JIOTUYECKUI MPOEKT OOHOBIICHUH, 00pabOTKa 3ampocoB U
CHUCTEMHbIE AUAJIOTH.

5. @usuueckuit mpoekT (Physical Design). Ha stane ¢pusndeckoro

MPOEKTUPOBAHUA cO3/aeTcsi (pusmueckuil MpoekT 0a3bl JaHHBIX U
KOMIUIEKT MPOrpaMMHBIX CHEeUM(UKAIMA C  HCIOJIb30BaHUEM
JIOTUYECKON U TEXHUYECKOM CUCTEMHBIX crienn(uKaIiuii.
B ormmune or RAD (cm. 1. 1.5), KoTopblii moapa3syMeBaeT
napajjiebHOe BBITOTHEHHUE ATanoB, SSADM CTpouUT Kaxablil 3Tan
Ha OCHOBE paboOThl, KOTOpas Obula MpeANHCcaHa Ha MNpeAbLAYIIEM
stane 0e3 OTKIOHEHUH OT MOJIEIH.

ITo mpuunHe KecTKoN CTPYKTypbl MeToaoaoruu, SSADM xopoma
C TOYKH 3pEHHSI KOHTPOJIS POEKTOB M CIOCOOHOCTHU pa3pabaThIBaTh
CHCTEMBI JIy4IlIero KauyecTna.

MopennpoBanue JaHHbIX
YpoBHHM npeACTABICHHUSA MOJEIH JAHHBIX
CymiecTByeT 1Ba ypOBHS MPEICTaBICHHUS MOJEIU JAHHBIX —
JIOTHYECKUH U (PU3NUECKUH.
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Jloruyeckasi Moe/ib — 3T0 a0OCTPAKTHOE MPECTABICHUE JAHHbIX.
B norumyeckoif Mopaenu JaHHbIE TPEACTABISIOTCS U MOTYT
Ha3bIBAThCSl TaK, KaK BBIMJISASAT U HA3bIBAIOTCS B PEabHOM MHUPE,
Harpumep, «llocrosHubI KIueHT», «Otnem» wm «Damunus
coTpyaHuka». OOBEKTHI MOJENHU, MPEACTaBIsIeMble Ha JIOTHYECKOM
YpOBHE, Ha3bIBAIOTCS CYIIHOCTAMH U aTpubyramu. Cnenuduka
JIOTUYECKOW MOJIETIH:

1) norudeckass MOJENb JAaHHBIX MOXET OBITh IMOCTPOCHA Ha
OCHOBE JPYroi JIOTMYECKOH MOJEIH, HalpUMEpP, Ha OCHOBE MOZEIN
MIPOLIECCOB;

2) noruyeckasi MOJIeJIb JAHHBIX SIBJSICTCSl YHUBEPCAIBHON M HUKAK
HE CBsi3aHa ¢ KOHKpeTHOM peanuzanueid CYB/I.

duznyeckas Mojaeab JaHHbIX. B ¢usnyeckoit monuenu
coaepxkutcsa uHpopmamuss 000 Bcex oOwvektax bJI. Ilockonbky
cTaHgapTtoB Ha oObexThl bBJ| He cymectByer (Hampumep, HeET
CTaHJapTa Ha THUIIBl JAaHHBIX), (QU3MYecKas MOJENb 3aBUCUT OT
KOHKPETHOH peanu3anuu CVYB/, (bakTuuecku ABJIAACH
0TOOpakeHHEM ee CUCTeMHOro karajora. CienoBaTenbHO, OIHON U
TOM K€ JIOTMYECKOM MOJEIU MOTYT COOTBETCTBOBATH HECKOJIBKO
pa3HbIX (u3nueckux mojenei. Eciu B jormueckoit Mosieian He UMeeT
3HAYCHHS, KaKOW KOHKPETHO THI JAHHBIX HMEET aTpudyT, TO B
dusznyeckoil Monenw BaXXHO ONHUcaTh BCIO HHpoOpManui o
KOHKPETHBIX ~(HU3UYECKUX OO0BEKTax — TabJHmax, KOJOHKaX,
UHJAEKCaX, mpouenypax U T.1. OcoOEHHOCTH AOKYMEHTHpPOBAHUS
($u3NYECKOI MOJENIN 3aKIIIOYAIOTCS B CIEYIOILIEM:

1) muorue CYB/I uMeroT orpaHuYeHre Ha HMECHOBAHHE O0OBEKTOB
(HampuMep, OrpaHMYEHHE Ha JTMHY MMEHHU TaOJWIbBl WIA 3ampeT
UCTIOJIb30BaHUS CIIEUAIBHBIX CUMBOJIOB — Ipo0esia  T. 11.);

2) B Henokanu3oBaHHbIX Bepcusix CYBJ] o0bektst B/l moryr
Ha3bIBaThCSl KOPOTKUMHU CJIIOBAMH, TOJIBKO JJATUHHCKMMH CUMBOJIAMU U
0e3 HCMoNb30BaHMsI CIIELUAIBHBIX CHUMBOJIOB (T.€. HEJb3sl HAa3BaTh
TaOJUILy, HCIOJIb3YSl MPEUIOKEHHE — €€ MOXHO Ha3BaTh TOJBKO
OJIHHM CJIOBOM);
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3) Kpome TOro, MpOEKTHPOBLIMKKA B/ Hepenko 310ymoTpedsoT
«TEXHUYECKMMW» HAUMEHOBAHMAMM, B pe3ylbrare Tabauua u
KOJIOHKH noiy4aroT HauMeHoBaHus thna RTD 324 win CUST Al2
u T.1. [lonmydyeHHyto B pe3ynbTaTe CTPYKTYpy MOTYT MOHSTH TOJBKO
CHelMaIucThl (a dalie BCEro — TOJIBKO aBTOPBHl MOJEINH), ee
HEBO3MO>KHO O00CYXKZIaTh C SKCTIEPTaMH MPEIMETHON 00JIacTH.

Paznenenne mMomenu Ha JIOTHUECKYIO M (PU3UUYECKYIO TO3BOJISET
pemmTh 3Ty npobiemy. Ha ¢usnueckom ypoBHe 00bekThl B/ MmoryT
Ha3bIBaThCS TakK, Kak Toro TtpeOyroT orpanuuenuss CYBJ/l. Ha
JIOTUYECKOM YPOBHE MOKHO 3THM OOBEKTaM JaTb CHUHOHUMBI —
uMeHa Oojee MOHATHBIE HECIeNuaJucTaM, B TOM 4YHCIE Ha
KHPWIIMIE W C HCIHOJIb30BAHUEM  CIICLIHAIBHBIX CHMBOJIOB.
Hanpumep, tabmune CCUST Al2 MoOXeT COOTBETCTBOBATbH
cymHOCTh «IIoCTOAHHBIN KIHMEHT». Takoe COOTBETCTBHE MO3BOJISAET
Jqydile JOKYMEHTUPOBATh MOJIENb M Jae€T BO3MOXKHOCTh OOCYXKAAaTh
CTPYKTYPY J@HHBIX C 3KCIIEPTaMU MPEAMETHON 00JIaCTH.

Opranmszamms  ctpyktypsl  BJ[  dopmupyercs wucxons u3
CJIEYIOLIUX COOOPaKEHUI:

1) ynoOcTBO WCIIONB30BaHMS JUIsl BEACHUsS y4éTra W aHaiu3a
JTaHHBIX — HA YpOBHE (hprU3HUECKON MOJely;

2) aJIeKBaTHOCTh OINMCBHIBAEMOMY OOBEKTY/CHCTEME — Ha YpPOBHE
KOHLENTYaJIbHON M JIOTUYECKOW MOJENH; BUabl KOHUENTyalbHbIX U
Joruueckux mojenei bJI: cereBas; uepapxuueckas; pesLUOHHAS
(ER-mMomens); MHOrOMEpHAs; 00BEKTHO-OPHEHTHPOBAHHAS.

IIpoexkTUpOBaHNE MOJEIH TAHHBIX

CymiecTByeT /iBa THIAa IPOEKTUPOBAHUS MOJENIN JJAHHBIX: IIPSIMOE
u obpaTHoe.

Ipsimoe npoextupoBanue (Forward Engineering) — nporecc
reHepanun ¢Qusuueckoir cxembl bJ[ w3 morumyeckoil Mmomenw,
COCTOSIIIIAN U3 CIIEAYIOIIMX JTAIOB:

1) pa3paboTka JIOrHIeCKON MOJICIIH;

2) Beibop CVYBJl u aBTOMarudeckoe co3naHue (unueckon
MOJIECJIM Ha OCHOBE JIOTUYECKOM;
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3) renepanust CHUCTEMHOTO KaTajiora CYB/J U
cooTBeTcTBYMOMEro SQL-ckpunTa Ha OCHOBE GU3HYECKOIN MOJICIIH.

ERwin npu renepanuu QuU3N4ecKoil CXeMbl BKIIOYAET TPUTTEPHI
CCBUIOYHOM  IEJOCTHOCTH, XpaHUMBIE TPOLEAYpPhl, HWHACKCHI,
OTPaHUYEHUS U IPYrUue BO3MOKHOCTH, JOCTYITHBIE IIPU ONpPEACICHUN
tabsnn B BeiOpanHoit CYB/I.

[Ipsimoe mpoeKTUpOBaHUE OOECTeunBaET MacIITaOUPyeMOCTh —
CO3/1aB OJHY JIOTUYECKYIO MOJIETh JAaHHBIX, MOKHO CTE€HEPHUPOBATH
¢usnueckue moaenu nox ao-osie CYB/I.

OopatHoe npoexTupoBanue (Reverse Engineering) — mporecc
reHepaluu Jiorudeckoil monenu u3 ¢usuueckoit bJI. O6patnoe
IIPOEKTHPOBAHUE peIlIaeT 3ajady M03BoJIseT KOHBepTUpoBaTh bJ[ u3
onnoii CYBJl B apyryr. Ilocne co3znanus normyeckoi monenu bBJ]
nyreM oOOpaTHOro NPOEKTUPOBAHUS MOKHO MEPEKIIUYUTHCA Ha
JIpyroil cepBep U MPOU3BECTHU MPSMOE TPOESKTUPOBAHUE.

1) mo coaepKUMOMY CHCTEMHOro Kartajora wid SQL-ckpunty
BOCCO3/Ia€TCS JJOTUYECKAst MOJIEIb TaHHBIX;

2) HA OCHOBE TOJIyYCHHOW JIOTHUECKOW MOJEIH JaHHBIX
reHepupyetcs ¢puzndeckas monens s apyroi CYB/;

3) cosmaercs cucreMusiii katanor atoir CYB/I.

OOpaTHOE€ TPOEKTUPOBAHHME pEIIaeT 3aJadyy MO IMEePEeHOCY
CTPYKTYpPBI JaHHBIX C OJHOTO CEpBEpa Ha JIPYrOi.

Co3aanue JIOrH4ecKod MoJeJId JaHHBIX
HNudpopmannonHoe (KOHIENTYAJIbHOE) MOJEJTUPOBAHNE
ens wHGOPMAIMOHHOTO MOJEIHUPOBaHUA — OOECHeuYeHue
pa3paborunkoB MC KoHIENTyaabHON CXeMOi 0a3bl TaHHBIX B hopme
OJIHOM MOJeNM WM HECKOJbKUX JIOKAJIBHBIX MOJIENeH MaHHBIX,
KOTOpPbIE OTHOCUTEIHHO JIETKO MOTYT OBITh OTOOpa)XeHBI B JIFOOYIO
cuctemy 6a3 TaHHBIX.

KonuenryanbHasi cxema npeacTaBisgeT coOO0l KapTy MOHATHH U
OTHONICHUN MKy HUMH, T.€. CEMAaHTUKY OpraHu3aiui (a He Ju3aiH
0a3pl JaHHBIX) U MOXET CYIIECTBOBATH HA PAa3IMYHBIX YPOBHAX
abctpakimu. Eciam (yHKIMOHaNmbHAsE cXeMa MpeACTaBisieT co0oi
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OTIpE/ICIEHHYI0O TOYKY 3pEHHS HAa MHUP M He SBIsSeTcS THOKOU
(MeHsieTCST MUp — JOJDKHA MTOMEHSTHCS CXeMa), TO KOHIENTyallbHas
cxema oOBenMHAET B ce0e Bce TOYKM 3peHHs W JaeT Ooiee
abcTpakTHOE npe/CcTaBICHNE 00 00BEKTE, OTIMCHIBAS
dbyHIaMEHTaNbHbIE TOHITHS, JHIIb C JK3EMIUIIPAMH KOTOPBIX
YeJIOBEK HMEET JIeJO.

B umxenepun 110, MonenupoBaHue «CymHoOCTh-cBs3b» (Entity-
Relationship Model, ERM) - »3to mnpumep aOGCTpakTHOIO W
KOHILIETITyalbHOTO ~ TPEACTAaBICHHE  JaHHBIX;  3TO  METOA
MoaenupoBanus bJl, ncnonb3yemblil 119 CO3MaHusl KOHIENTYaIbHOU
CXeMbl WJIM CEMAaHTHYECKOH MOJeNM JaHHBIX CHUCTEMBbI (YacTo
pensimmonHoit BJI), a Takke TpeboBaHui K cucTemMe B (dopme
«CBEpXy-BHU3». JluarpaMmspl, CO3/JaHHBIE TaKHUM  CIIOCOOOM,
Ha3bIBAIOTCS JHAarpaMMaMK «CYIIHOCTb-CBs3b» (entity-relationship
diagrams) niu ER-nuarpammamu, mnu kpatko ERD.

ERD sBnsercs Haumbosiee paclpOCTPAaHEHHBIM  CPEIICTBOM
JOKYMEHTUPOBaHHUS JaHHBIX. C WX TIOMOIIBIO ONPEAETSIOTCS
BOXHBIC U1 TPEAMETHOM 00sacTh OOBEKTHI (CYHIHOCTH), HX
cBoiicTBa (aTpuOyThl) M OTHOLICHUS APYr ¢ ApyroMm (cBs3u). ERD
HENOCPEACTBEHHO HCIIOJIb3YIOTCS IS MIPOEKTUPOBAHHUS
PETSIIUOHHBIX 0a3 TaHHBIX.

Ha ypoBHe ¢usmueckoii Moaenu CYHIHOCTH COOTBETCTBYET
TabIHUIA; PK3EMIUIAPY CYIIHOCTH — CTpOKa B Ta0nuie; aTpulyTry —
KOJIOHKA TaOJIUILIBI.

PaznuuaroT Tpu ypoBHS JIOTMYECKONH MOJENH, OTIMYAIOIIUXCS 1O
rIyOuHe TpencTaBieHuss HHGOpMAalMM O MJaHHBIX: JUarpamma
CYIIHOCTB-CBSI3b, MOJIEJIb JAHHBIX, OCHOBAHHAS Ha KIIFOYaX W MOJTHAS
aTpuOyTUBHAS MOJIEIb.

1. JImarpamma  cymHocTb-cBsi3b  (Entity  Relationship
Diagram, ERD) mnpencraBasier co00if MOj€Ib JaHHBIX BEPXHETO
ypoBHA. OHa BKJIIOYAET CYIIHOCTH W B3aWMOCBSI3M, OTpPa)KaroIue
OCHOBHBIE MpaBWia NpeaMeTHOM oOnactu. Takas auarpamMmma He
CJIMIIKOM JIETATM3UPOBAHA, B HEE BKIIIOYAIOTCS OCHOBHBIE CYIIIHOCTH
U CBSA3M MEXIy HHUMH, KOTOpPbIE YAOBJIETBOPSIOT OCHOBHBIM
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TpeboBanusM, npenbspisiemMbiM K MC. Jluarpamma CymHoCTb-CBSI3b
MOKET BKJIIOYaTh CBA3M «MHOTME-KO-MHOTMM» M HE BKJIIOYATh
onucanue kmoued. Kak mnpasuno, ERD wucnone3yercs s
npe3eHTalui M 0O0CYXIEHHUS CTPYKTYpbl HNAHHBIX C D3KCIEpTaMu
IpeIMETHOM obmacTu.

2. Moneab mdaHHBIX, ocHOBaHHasi Ha kiawuax (Key Based
model, KB) — 0Oosiee mompoOHOe mpencraBieHue aaHHbIX. OHa
BKJIFOYAET OINMCAHUE BCEX CYHNIHOCTEM W MEPBUYHBIX KIIOUEH U
IpelHa3HaueHa Ui NMPEACTaBICHUs CTPYKTYpPhl JaHHBIX M KIIOYEH,
KOTOpBIE COOTBETCTBYIOT MPEAMETHOM 00J1acTH.

3. Ilonnas arpudytuBHas mojesb (Fully Attributed model,
FA) — maubojee aeTalbHOE MPEACTABICHHE CTPYKTYPhI JaHHBIX:
NpPEJCTABIsEeT JaHHbIE B TPeThe HOpMalbHOW (OopME M BKIIOYAET
BCE CYITHOCTH, aTPUOYTHI U CBSI3H.

CymectByer Heckoibko cornamenuit mist ERD. Knaccuueckas
HOTallMs CBf3aHA, TIJaBHBIM O00pa3oM, C  KOHIENTyaJlbHbIM
MozaenupoBaHueM. [Ipm  3TOoM  cymecTByer  psAx  HOTaLUU,
MPUMEHSEMbIX U JIOTUYECKOr0 M (U3NYECKOr0 MPOEKTUPOBAHUS
b1, nampumep, IDEF1X. Jlnarpamma ctpyktypsl qanaeix DSD (data
structure diagram) — 9T0 MOAEIb JAHHBIX JJIs  ONHCAHHS
KOHIICTITyaIbHBIX MOJENeH MJaHHBIX C TOMOUIIbI0 TrpaduyecKkux
HOTAllMi, KOTOpbIE JOKYMEHTUPYIOT CYHUIHOCTHM M CBSI3U MEXKIY
HUMH, a TaKKe yCJOBHUS MO OTpaHMYEeHMIO cBsi3eil (1 the constraints
that binds them). /IuarpamMmmbl cTpykTypbl gaHHBIX DSD sBisitoTcst
pacumpenuem E-R-moznenu (entity-relationship model, E-R model).

Case-meton Bapkepa

Hotanus ERD Ospina BnepBoie BBeneHa II. Uenom (Chen) u
MoJTy4rJia JajabHelIee pa3Butrue B paborax bapkepa.

[lepBpIii 3Tam MOJENUPOBAHHUS — BBIJIEJICHHE CYIIHOCTEH.
Cymnocts (Entity) — peanbHblli MO0 BOOOpakaeMblii OOBEKT,
UMEIOIUI  CYIIECTBEHHOE 3HAueHWe JUid  paccMaTpuBaeMou
npeAMETHOW  oOnacTv, WHGOPMAMS O KOTOPOM  TOJJICKHUT
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IIpoekmuposaHue UHPHOPMAYUOHHBIX cCUCMeEM

xpaHeHu1o. ['papuueckoe n300paxeHne CyIHOCTH MTOKAa3aHO HA pHC.
4.17.

“HMA CYIIHOCTHS

S

Puc. 4.17. I'papuueckoe n3o0paxeHue CylHOCTH

CrnenyromuM IIIaroM MOJICITHPOBAHMS SBISCTCS WICHTH(DUKAIIHS
cBszeil. M3oOpakeHue cBs3el, MX CTEEHH U 005S3aTeIbHOCTH
MoKa3aHo Ha puc. 4.18.

[locnegHuM 1IaroM MOJAEIUPOBAHUS SBISICTCS WACHTU(DHUKAIIS
aTpuOyTOB.

ATpubyr — nrobas XapaKTepUCTUKA CYIIHOCTH, 3HAUMMas JUIs
paccMaTpuBaeMoOr NPEIMETHONH 00JacTH W TpeIHa3HAYCHHAS IS
KBaJM(UKAIMY, UICHTU(DUKAIINY, KITacCU(UKAINY, KOTUISCTBEHHON
XapaKTEPUCTUKHN WA BBIPAKCHHS COCTOSIHUS CYITHOCTH. DK3EMILISIP
atpu0yTa — O9TO OMNpeAelicHHas XapaKTePUCTHKA OTIEIBHOTO
AJIEMEHTAa MHOXKECTBA.

e oy
= Maoro — — — — HeofazaTencHas

O muy _— O6asaTentHan

Puc. 4.18. I'papuueckoe nzodpaxeHue cpsizeit

DK3eMIULIp aTpuOyTa ONMpeAeISIETCS TUIIOM XapaKTEPUCTHKU U €€
3HaYeHHEM, Ha3bIBaeMbIM 3HaueHueM arpulyra. B ER-monenu
aTpUOYTHl aCCOLMUPYIOTCS C KOHKPETHBIMH CYITHOCTSAMH. Takum
00pa3oM, SK3eMIULIp CYIIHOCTH JOJDKEH 00J1aaTh €IWHCTBEHHBIM
OTIpeIeJICHHBIM 3HAYEHUEM IS ACCOIMMPOBAHHOTO aTpUOyTA.

ATtpubyr  Moxer  ObiTb  JOO  OoO0s3aTeNbHBIM,  JHOO
HeoOs3atenbHbIM  (puc. 4.19). OOGsA3aTeNBHOCT O0O3HAYAET, UTO
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IIpoekmuposaHue UHPHOPMAYUOHHBIX cCUCMeEM

aTpu0yT HE MOXET MPUHHMATh HEoIpeAeNieHHbIX 3HaueHuid (null
values).

* - 06AzaTENEHEH aTpHOYT

<HMA CYIIHOCTH=
* <aTtpubyT-1*
0 - HeoDAIATENEHET aTpHOYT

Puc. 4.19. O6s3arenbHble U HEOOS3aTEIbHbBIE ATPUOYTHI

ATpubyr MOXeT ObITb JMO0 OmUCATEeIbHBIM (T.€. OOBIYHBIM
JNECKPUNTOPOM CYITHOCTH), TUOO BXOIUTH B COCTaB YHUKAIBHOTO
uacHTuuKaTopa (mepBUYHOTO KIII04a). YHUKaNbHBIN
UIEHTU(OHUKATOP — 3TO aTPUOYT WIM COBOKYITHOCTh aTpUOYTOB H/WIITH
CBSI3eH, TMpeqHa3sHAuYeHHAs JJIsI YHUKAIBHOM  MACHTH(HKAIUN
KaKI0r0 3K3eMIUIsipa JAaHHOTO THUIA CYIIHOCTH. B ciiyuae mosHOM
WICHTUPUKAIMA KaXIbId HK3EMIUIAP JAaHHOTO THIIA CYIIHOCTH
MOJTHOCTHIO UJICHTUDUIIUPYETCSI CBOUMU COOCTBEHHBIMH KITIOUEBBIMU
aTpuOyTaMu, B MPOTUBHOM CIIy4ae B €0 WACHTU(UKAIIMH YIaCTBYIOT
TaK)Ke aTpuOyTHI APYToi cyuiHocTu-poautens (puc. 4.20).

<HMLIA

<M A - I N
CYIQHOCTH> | CYIHOCTH> ﬂi

# < arpubyrs # <atpubyrs

HOEHTH ¢I HEAOHATIOCDEOCTEOM

MONTHAA HIEHTHYHKAIHA NpyYTOf CYIIHOCTH

Puc. 4.20. Uneatudukamnus atpuOyToB

Kaxnpiit atpuOyr wnaeHTHGUIMPYETCS YHHKAJIbHBIM HMEHEM,
BBIPA)KAEMBIM ~ I'PAMMATHUYECKUM O00OpOTOM  CYLIECTBUTEIILHOTO,
OIUCHIBAIONIMM  TIPEJICTABISIEMYI0 aTPHOYTOM  XapaKTEPHUCTHKY.
ATpuOyThl M300paXkaloTCs B BHUJAE CIHCKAa WMEH BHYTpHU OJOKa
aCCOIIMMPOBAHHON CYIIHOCTH, MPUYEM KaXIblli aTpUOyT 3aHUMAET
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IIpoekmuposaHue UHPHOPMAYUOHHBIX cCUCMeEM

OTJCNIBHYIO CTPOKY. ATpHUOYTHI, ONpENesoNne NepBUYHbIN K04,
Pa3MEIIAIOTCsl HAaBEPXY CIIMCKA U BBIJIEISIOTCS 3HAKOM <.

Kaxnas cymHocTh Jo0mKHa oOmajgarh XoTs Obl  OAHUM
BO3MOXKHBIM KJIFOYOM. BO3MOKHBIN KIIIOU CYIIIHOCTH — 3TO OJAMH UJIU
HECKOJIbKO aTpuOyTOB, YbM 3HAUEHUS OJHO3HAYHO OIPENENIOT
KOKABIA AK3EMIUISAp CYIIHOCTH. [Ipu CyliecTBOBaHMM HECKOJIBKUX
BO3MOXHBIX KJIIOUEH OJMH M3 HHUX O00O03Ha4yaeTcss B KadecTBe
MEPBUYHOTO KJII0Ya, @ OCTAIbHbIE — KaK aJIbTEPHATUBHBIE KIIIOUU.

IlToMMMO NEpPEUUCIICHHBIX OCHOBHBIX KOHCTPYKIMH MOJIEIb
JAHHBIX MOXET COACPKaTh P JOMOTHUTEIbHBIX.

IlopTMnBI W cymepTHNBI: OJHAa  CYLIHOCTb  SIBISETCS

0000MIa0IUM TIOHSITHEM [IJIsl TPYIIBI TOJI00HBIX CYHNTHOCTEH (pHC.
4.21).

A7 INeraTensHeI - —— Cymep THIED
{ ArIIapaT - —

-
( "I'l OIITaH  ~

|HJ‘I:|HE':I ]l P AMIOIIET |

‘q_

E ERTOIIET ‘ —t—1I OATHIIBL
- iy o
] Davr o -
! T MII ‘ - /
f

Puc. 4.21. IlogTunsl U cynepTUIibl
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IIpoekmuposaHue UHPHOPMAYUOHHBIX cCUCMeEM

B3anMHO HCKJII0OUYAKOIINE CBSI3M: KAXKJIbIi 9K3CEMIIIAIP CYHIHOCTU
CBjA3M W3 TIpylnnbl B3aWMHO

y4acTBYeT TOJBKO B  OJHOM
UCKITIOYAIONINX CBsizei (puc. 4.22).

Puc. 4.22. B3auMHO UCKIIOYAOIINE CBA3U

PexypcuBHasi ¢BSi3b: CYINTHOCTH MOXXET OBITh CBs3aHA caMa C
coboti (puc. 4.23).

Puc. 4.23. PekypcuBHas CBs3b

Henepememaembie (non-transferrable) cBsizu: sK3eMIULIp

CYIIHOCTHU HEC MOXKCT OBITh NEPCHCCCH U3 OJJHOI'0 SK3CMILIApa CBA3H B

npyroi (puc. 4.24).

Puc. 4.24. Henepemeniaemasi CBA3b
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IIpoekmuposaHue UHPHOPMAYUOHHBIX cCUCMeEM

Metonoaorus IDEF1X

Meron IDEF1, paspaGorannsni T.Pameit (T.Ramey), Takxke
ocHoBaH Ha mnonaxone I[L.YeHa u mMO3BOJIAET MOCTPOUTH MOJEIb
JAHHBIX, OJKBHMBAJICHTHYIO pPEISLMOHHOM MOJEIM B TPEThEH
HOopManbHOH  ¢opme. B HacTosiiee BpemMss Ha  OCHOBE
coBepuieHcTBoBaHus Mertononoruu IDEF] co3nana ee HoBas Bepcus
— metogonorus IDEF1X. IDEF1X paspaboraHa ¢ y4eToM Takux
TpeOOBaHUM, Kak  MPOCTOTa  HU3YYEHHS U BO3MOXKHOCTh
aproMatu3anuu. [DEF1X-nmuarpaMMbl  UCHONB3YIOTCS  PAIOM
pacnpoctpaneHablx  CASE-cpencte (B wactHocTH, ERwin,
Design/IDEF).

Cymnocte B Metoponoruu IDEF1X sBisiercss He3aBUCHMOW OT
UACHTU()HUKATOPOB WM MPOCTO HE3ABUCUMOM, €CIM  KaIbIid
SK3EMIUISIP CYIIHOCTH MOKET OBbITh OJIHO3HAYHO HJIEHTU(UIIUPOBAH
0e3 ompeneneHusi ero OTHOUIGHWH C JPYTMMH CYHIHOCTSIMH.
CylmHOCTh Ha3bIBa€TCSd 3aBUCUMOW OT HJAECHTU(PUKATOPOB WU
IPOCTO 3aBHCHUMOM, €CIIM OJHO3HAYHAA MACHTH(PHUKAIMS dK3EMIUIIPA

CYIIHOCTH 3aBUCUT OT €r0 OTHOUICHHs] K APYroil CyIIHOCTH (puC.
4.25).

H esapmcemarie ot HIO BHTHEthII{ ATOpa CYITHO CTE

H rax cymuso cree'H omep cyus0cTH e ang i 4

Z4BMIMMEIE DT HIEHT I*Iltlli EAT o CWITHOCT H

e

Hraa eymyso et /H omep cynrHoeTH [TposKTHO: 3 A aHHe 36

- = - pt
] I [

Puc. 4.25. He3aBucumsble U 3aBUCHMBIE CYIITHOCTH

Kaxx1oi CylmHOCTM NpPHCBAaMBAETCS YHHUKAJIbHOE MUMS U HOMED,

paszaensiemble Kocoil uepToit /" u momeniaembie HaJl OJIOKOM.
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Hpoekmupoeauue ungﬁopmauuonublx cucmem

CBs3b  sBIAETCS  JIOTUYECKMM  COOTHOIIEHHEM  MEXAY
cymHOCTIMHA. Kakmast cBs3bp JODKHA MMEHOBATHCS TJIATOJIOM WIIH
rinaronsHOM (ppazoit (puc. 4.26.).

BHocuT/cHuMaeT

Klient B

Puc. 4.26. CBsa3p

CBsi3b  MOXKET JIONOJIHUTEIBHO ONPENEHAThCA C IMOMOUIBIO
yKa3aHUsi CTENEeHH WIA MOIIHOCTH (KOJMYECTBA DK3EMILUIIPOB
CYIIHOCTHU-TIOTOMKA, KOTOPOE€ MOKET CYLIECTBOBATh IS KaXIOro
sk3eMIuIsipa cymHoctu-poautenss). B IDEF1X  wmoryr  ObiTh
BBIPAYKEHBI CIEAYIOLIME MOIIHOCTH CBS3EH:

* KOKIBIA SK3EMIUISIP CYIIHOCTHU-POJIMTENS] MOXKET HMETh HOJb,
ONUH WIH OOJee CBSI3aHHBIX C HUM DK3EMIUISIPOB CYIIHOCTH-
MOTOMKA;

* KOXKABIA HK3EMIUISIP CYUIHOCTH-POAMUTENS JIOJDKEH HMETb He
MEHEE OJIHOTO CBSI3AHHOT'O C HUM 3K3EMILUIIpa CyIIHOCTH-TIOTOMKA;

* KOXKABIA HK3EMIUISIP CYUIHOCTH-POAMUTENS JOJDKEH HMETb He
0oJee OHOTO CBSI3aHHOIO C HUM 3K3EMIUISIpa CYIIHOCTU-TIOTOMKA;

* KQXIbI 3K3EMIUISP CYIIHOCTU-POJIUTENS CBSI3aH C HEKOTOPBIM
(UKCHPOBAHHBIM YHCJIOM HK3EMILIIPOB CYIIHOCTU-TIOTOMKA.

Ecamn sK3eMIusip CymHOCTH-IIOTOMKA OJHO3HAa4YHO OIIPENeIsieTcs
CBOEH CBS3bI0 C CYIIHOCTBIO-POJUTENEM, TO CBSI3b HA3bIBAECTCS
UACHTH(DUIHPYIOTIEH, B MIPOTUBHOM ciy4ae —
HEUJACHTU(PUIUPYIOIEH.

CBs13p U300paxaeTcsi JIMHUEH, MTPOBOJUMON MEXIY CYUTHOCTHIO-
POIUTENIEM U CYIIHOCTHIO-TIOTOMKOM C TOYKOM Ha KOHIIE JIMHUM Y
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Hpoekmupoeauue ungﬁopmauuonublx cucmem

CYIITHOCTU-MIOTOMKA. MOIIHOCTh CBSI3M 0003HAYAeTCsl KaK MOKa3aHO
Ha puc. 4.27 (MOLIHOCTH IO yModanuio — N).

Home oo o mH

-
J
)

e HITH G oaIee Home, oy mmx Gonee

F M

Puc. 4.27. MoIHOCTE CBA3U
Nnentudunupyromas CBS3b MEXIY CYIIHOCTHIO-POTUTEIIEM U
CYIIIHOCTBIO-TIOTOMKOM HM300pakaeTcs CIUIOITHOW JHHHEH (puc.
4.28.).

1y HoC Th-£ S ]

Fnmogepo -aTpub vr-A
(Z WIHO £ TH- [0 [ TEIE

Huacszu
0T Jo OHTELA
E TOTOMEY

-

it
Hma cemn

- - -
CyuHoeTe-B2 P

Fnouerpoi-arprayr-4 (FE)
Emrouesoit-aTpedyT-B

L WIMHOCTE-TIO TOMOE

Puc. 4.28. nentudunupyromas cBsi3b
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IIpoekmuposaHue UHPHOPMAYUOHHBIX cCUCMeEM

CyIIHOCTB-TIOTOMOK B WACHTU(HUIMPYIOMIEH CBSI3U  SBISETCS
3aBUCHMOM OT UACHTU(PHUKATOpA CYyITHOCTHIO. CyIIHOCTh-POAUTENH B
UICHTUPUIHUPYIONICH CBSI3W MOXKET ObITh, KaK HE3aBHCHUMOM, TaK M
3aBHCHMON OT MJEHTH(UKATOpa CYHIHOCTBIO (3TO OmpeienseTcs ee
CBSI3SIMH C IPYTUMH CYIITHOCTSIMH).

[TynktupHas JuHHS U300pa’kaeT HEUJCHTU(UIMPYIOUIYIO CBS3b
(puc. 4.29). CyuiHocTh-IOTOMOK B HEMJAECHTU(ULUPYIOUIEH CBS3H
OyneT He3aBUCHUMON OT HACHTU(HUKATOPA, €CIM OHAa HE SBJISAeTCA
TaK)X€ CYIIHOCTBIO-TIOTOMKOM B KaKOW-THOO HWIACHTUDHUIMPYIOIICH
CBSI3H.

CAHOeTE-A11

K nwoyeso fb-atput yr-LA

12 YILHD £ T - f0 IH TETTh

Hmaceau
0T POOHTEIA
¥ DO TOMEY

rb
"Huaceau

CymyocTe-Bi2 ‘

Enmouspoftatpuiyr-B

': WIHO CTE-TIO TOMO E

Lrpubyr-4 (FE)

Puc. 4.29. Heunentuduupyromas cBsi3b

ATpulbyThl M300paxkaroTcs B BHUJE CIIMCKAa MMEH BHYTpU OJOKa
CYIIHOCTH.  ATpUOYTHI, ONPEHCIAIONINE TEPBUYHBIA  KIFOY,
pa3MeIaoTCsl HaBEepXy CIUCKA M OTIACNAIOTCS OT APYTruX aTpuOyTOB
rOpU30HTANILHOM YepToit (puc. 4.30).
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IIpoekmupoeaHue UHPHOPMAYUOHHBIX cCUCTIEM

Hrr Cypocte/H omep O yIUHOCTEH

HMIIA- aT pubyTa ATPHOYWTE
[poaz-aTpubyT a) e EHYHOT O
KITHI49a

[praz-aTpebyT 4]
[Fraz-aTpubyT a]
[praz-aTpebyT a)

Puc. 4.30. AtpuGyTsl

Cymnoctu MOTyT UMeTh Takke BHemHue kiatoun (Foreign Key),
KOTOpPBIC MOI'YT HCIIOJIB30BATHCA B KA4YCCTBC YaCTU MU MLCJIIOr0
NEPBUYHOTO KII0Ya WJIM HEKJIIYEBOTO aTpuOyra. BHemHMN KoY
n300pakaeTcs ¢ TMOMOIIBIO TOMEIIEHUS] BHYTPh OJIOKa CYIIHOCTH
UMEH aTpuOyTOB, TOCJIE KOTOPHIX cienytoT OykBel FK B ckoOkax

(puc. 4.31).
[TpuMep BHEMIHEDD KEIIOYA - [TpHMep BHEIMIHET O EIFOYA -
HEKJICHEEOT O aTpHEYTA ATPHOYTA MEPEHYHOT D KO HE
Epoxep/l12 ZAABKA-HA-TIOKYTIEY 2
HOMEp BpoKEpa HoMep -sarasa (FE)

HOMep-TOEApa

HoMep oTHENa (F)

Puc. 4.31. Ilpumepsl BHEMTHUX KITFOYEH

Korga  pucyercs  ummentuduiupyromas  cBi3b, ERwin
ABTOMATHYECKU TpeoOpaszyeT JOUYEPHIOI CYIIHOCTh B 3aBHCHMYIO.
3aBucuMas  CYIIHOCTh  HM300pa)kaeTcsi  MPSIMOYTOJIBHUKOM  CO

CKpYIJIEHHBIMU yriamu (puc. 4.32).
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Hpoekmupoeauue ungﬁopmauuoyublx cucmem

Klient §Eh0:' -
id_client d_c 'E"th( K)
——1 BHocur/cHumaer nom_schot
Addres_client § o 'd_operation (FK) |
Nam_client g
“eli procent_schot
Fam_client o
- balance_schot

Puc. 4.32. M300paxeHne 3aBUCUMOM CYIIIHOCTH

OK3eMIUISp 3aBUCUMOW CYIIHOCTH ONPEIEISAETCS TONBKO YEpE3
OTHOIIIEHUWE K PpOAUTENbCKON cymHocTu. Ilpu ycraHoBiIeHUH
UICHTUPUIMPYIONIEH  CBSI3M  aTpuUOYThl  MEPBHUYHOIO  KIIOYa
POJUTENBCKONW CYIIHOCTH aBTOMAaTHYECKH IEPEHOCATCS B COCTaB
NEePBUYHOrO  KJIKOYa JIOYEPHEH  CymHOCTH. OTa  omeparus
JIOTIOJTHEHUS aTpUOYTOB JOUEpPHEH CYIIHOCTH MpPU CO3JaHUU CBS3H
HA3BIBACTCS MUTpaleil arpuOyroB. B mouepHedl CyImHOCTH HOBBIC
aTpuOyTHI MOMeUarOTCs Kak BHemHui Kiarod — (FK).

B nmanbueiimem, mnpu reHepanmuu cxembl B/, aTpuOyThI
nepBuyHoro kiroua mnonydar npuzHak NOT NULL, uro o3naudaet
HEBO3MOXXKHOCTb BHECEHHs 3allucu B TabiMily 3aka3oB 0e3
uHbOpMallii 0 HOMEpe KIUEHTA.

[lpu ycTaHOBIEHUM HEHICHTUDUIUPYIOMEH CBS3H JTOYCPHSISA
CYITHOCTh OCTaeTCsl HE3aBUCUMOM, a aTpHOyTHl MEPBUYHOTO KITHOYa
POAUTENILCKON CYIIHOCTA MUTPUPYIOT B COCTAaB HEKIIFOYEBBIX
KOMIIOHEHTOB POJUTENbCKON cymHocTH. Heunentudunupyromas
cBsi3b  (puc. 4.33) CHYXKUT [JJIs  CBSI3BIBAHUS  HE3aBUCHUMBIX
CYILIIHOCTEM.
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Hpoekmupoeauue uH{ﬁOpMaquHHle cucmem

type oper Klient
id_operation  § id_client :
type_operation —| Addres_client
id_client (FK) ¢ Nam_client |
Fam_client

Puc. 4.33 Henpentudunupyromas cBa3b

CBsI3b MHOTME-KO-MHOTMM  BO3MOXXHAa TOJIBKO Ha YpOBHE
JIOTUYECKON MOJENN MaHHBIX. Takas cBsI3b 0003HAYaeTCsI CIUIOIIHON
JUHHUEH ¢ AByMs TOUYKaMH Ha KOoHIax (puc. 4.34).

Klient Schot
id_client !
Addres_client §
Nam_client E

Fam_client

r’rmm_s::hm
id_operation (FK)

procent_schot
balance_schot

Puc. 4.34. CBsi3b «MHOTHE-KO-MHOTHIM)
CBsi3b MHOTHE-KO-MHOTUM JOJDKHA UMEHOBATHCSI IBYMS paszaMu —
B 00€ CTOPOHBI. DTO 00JIer4yaeT YTeHUE JUarpaMmbl.

[Tpu mepexone k ¢uzmueckoMy ypoBHIO ERwin aBTOMaTmuecku
npeoOpasyeT CBsI3b MHOTHE-KO-MHOTHM, J00aBJIsisi HOBYIO TaOIUIly U
yCTaHABIMBAs IBE HOBBIE CBSI3U OJIMH-KO-MHOTHM OT CTaphIX K HOBOU
tabmuie. Ilpu 3TOM wWMA HOBOM  TaliMIlE aBTOMATHYECKH
npucBauBaeTcs Kak «Mmsal Mma2y.
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IIpoekmuposaHue UHPHOPMAYUOHHBIX cCUCMeEM

Tunsl CymHOCTel U HEPAPXUA HACIEI0OBAHUS

Kak yxe ObUIO CKa3aHO, CBSI3U OIPENENSIOT, SBISIETCS JIU
CYIIHOCTh HE3aBUCUMOW WM 3aBHUCHUMOM. Pa3inu4aroT HECKOJIBKO
TUIIOB 3aBUCUMBIX CYIIIHOCTEH:

* XapaKTEePUCTHYECKAasi — 3aBUCUMas JIOYEpHSSA CYIIHOCTD,
KOTOpasi CBfi3aHa TOJIbKO C OJHOM POJIUTENbCKOM W IO CMBICIY
XpaHUT UHPOPMALIHIO O XapaKTEPUCTHUKAX POAUTEIHCKOM CYIIHOCTH.

* aCCOMATHBHAS — CYIIHOCTb, CBSI3aHHAs C HECKOJIbKUMU
POOUTENBCKUMHM  CYIIHOCTSIMM. Takas  CYIIHOCTb  COJEPIKUT
MH(GOPMALIUIO O CBS3AX CYIIHOCTEM.

* HIMEHYIOLIAs — YaCTHBIM CIIy4ail aCCOLIMATUBHOM CYILIHOCTH, HE
UMEIOIIe  COOCTBEHHBIX  aTpuOyTOB  (TONBKO  aTpUOYTHI
POIUTENBCKUX CYLIHOCTEH, MUIPUPOBABIINX B KayeCTBE BHEIIHETO
KJII04a).

* KATErOpMAJIbHAsI — JIOUYEpHAA CYIIHOCTb B  HEPAPXUU
HaciefoBaHusl. Mepapxus HacinenoBaHus (WIKM Mepapxus KaTeropuil)
OpEeJCTaBIseT Cco00W 0coObI THIT OOBEIUHEHHUS CYLIHOCTEH,
KOTOpbIE pa3feisloT o0lue XapakTepucTUKU. OOBIYHO HepapxHIo
HACJIeZIOBAaHMS CO3/AI0T, KOTJIa HECKOJIBKO CYIIHOCTEH UMEIOT 001IHe
[0 CMBICIy aTpuOyThl, JU0O, KOIrJa CYIIHOCTH HMMEIOT O0Iue 0
CMBICITY CBSI3H, JIU0O, KOTJa 3TO AUKTYETCs OM3HEC-TIPaBUIIaMHU.

Jng KaKOooW KaTeropuM MOJYKHO yKa3aTb JUCKPUMHHATOp —
aTpuOyT pOAOBOTO MpeaKa, KOTOPBIM IOKa3bIBaeT, KaK OTIMYUTH
OJIHY KaTerOpHajIbHYIO CYIIHOCTb OT IPYrOMH.

UNepapxum xkareropuii JAensITCs HaA JBa TUIA — TMOJHBIE U
HENoJHble. B MONHON KaTeropuu OJHOMY 3K3EMIUISIPY POIOBOrO
npeqKa 00s3aTeNIbHO COOTBETCTBYET JK3EMIUIIP B KaKOM-THOO
notomke. Eciay kateropust eme HE BBICTPOEHA IOJIHOCTBIO M B
POIOBOM TPEIKE MOTYT CYLIECTBOBAaTb 3K3EMIUISIPbI, KOTOphIE HE
UMEIOT COOTBETCTBYIOIIMX 3K3EMIUIIPOB B IIOTOMKAax, TO Takas
kareropusi Oyner HemnonHoW. IlonHas xkaTteropus momeyaercs
KPY’)KKOM C JByMs TOPHU30HTaJIbHBIMU 4YE€pTaMH, HENOIHAs —
KPY’)KKOM C OJHOM uepTodl. Bo3mokxHa KOMOMHAIMsS MOJHOM U
HEMOJIHOU KaTteropuil (puc. 4.35).
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MoCToOAHHLIA KNWEHT §

HenocTosHHBIA KNWeHT |
tethieluleiibiitatbio) Non

Puc. 4.35. KomOuHaIus moTHOW M HETOJIHON KaTeroOpHid

MopaeaupoBaHie NOTOKOB JAHHBIX

Meroponoruto MoaeaupoBaHus MOTOKOB naHHbIX (Data Flow
Modeling) ucnons3ytor npu ananmuze VC — MpPOSKTUPYEMBIX WU
peanbHO cymiecTBytonmx. I[lo-mydaemass B pe3ynbTate MOJAETH
notokoB  ngaHHeix DFDs  (Data-flow  diagrams)  sBnsercs
rpauueckuM NpEeJCTaBICHUEM «IIOTOKOB AaHHbIX» uepe3 UC, a
TaKXe OJIHUM U3 TPeX OCHOBHBIX paKypcoB MeTtoponorun SSADM. B
coorBeTcTBUM ¢  Meroponorue  DFD  momens  cuctemsl
NpPEJCTaBIseTCd B BUJAE HEPApXUU JuarpaMMm IOTOKOB JIaHHBIX
(AT, DFD), OIKMCHIBAIOIIIAX ACHHXPOHHBIN MpOIIECC
npeoOpa3oBaHusi MHPOPMALIMU OT €€ BBOJAA B CHUCTEMY IO BbIIA4M
10J1b30BaTeN0. OCHOBHBIE OOBEKTHI HOTALIUU!

* paboTbl (Activities) — oToOpakaloT mpouecchl 00paboTku U
W3MeHeHus nHpopManuu;

* cTpenKu (Arrows) — 0TOOpaxaroT HHPOPMALIMOHHBIEC TOTOKH;
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* XxpaHunuiia (Hakonutenu) naHHbIX (Data Store) — oToOpaxkaror
JaHHbIE, K KOTOpPBIM OCYIIECTBISETCS JIOCTYH, OTU JaHHbIE
UCTIOJIB3YIOTCS, CO3AAI0TCS WM U3MEHSIOTCS paboTamu;

» paemHne cymHocti (External References) — otoOpakaror
00BEKTHI, ¢ KOTOPBIMH IPOMCXOUT B3aUMO/ICHCTBHE.

PaboTs1 (TIporiecchl) MpeACTaBISIIOT CO00M (PYHKITUU CUCTEMBI TIO
npeoOpa3oBaHUI0 BXOAHBIX TIOTOKOB JAaHHBIX B BBIXOAHBIE B
COOTBETCTBUU C ONPEIEICHHBIM AJITOPUTMOM.

Pa6otst DFD cootBerctBytorT mporeccam IDEF0. Tak ke kak
IDEF0O, DFD oro0Opaxaer BXOIbl M BBIXOJbI IMPOLECCOB, HO HE
MIOKA3bIBAIOT CTPEJIKU YIIPABICHUS U MEXAHU3MA.

@dusnuecku MpoUecc MOXKET ObITh PEATU30BAH PaA3IUYHBIMU
croco0amu: 3TO MOXET OBITh MMOJpa3AeieHue OpraHu3anuu (0Taen),
BBINOJIHSAIONIEE 00PaOOTKY BXOAHBIX JOKYMEHTOB U BBIITYCK OTYETOB,
IIpOrpaMMa, amnapaTHO PEaJM30BAHHOE JIOTMYECKOE YCTPOMCTBO U
T.JI.

[Iponecc Ha pguarpamMMe TIOTOKOB JaHHBIX HM300pakaercs
NPSAMOYTOJIbHUKAMU CO CKPYIJICHHBIMM YTJIaMH, KakK IIOKa3aHO Ha
puc. 4.36.

- 11 \

[Tome mome pa

PaccumTaTe
OCTATOE CREICTE

ITome HmMeHH

|
[Tom: dHzHYE CRo i peanHralHK > /

Puc. 4.36. Ilpouecc

Homep mporecca ciyxut s ero uaeHTudukanuu. Kaxmwiid
IIPOLECC MMEET YHHKAJIbHBI HOMEp JAJisl CCbUIOK Ha HEro BHYTPHU
JuarpaMmbl, KOTOpPBI MOKET HCIIOJIb30BAaTbCSI COBMECTHO C
HOMEpPOM JuarpamMmbl [UJIsl TIOJIyY€HHUs YHUKaJIbHOrO MHJEKca
IIPOLECCA BO BCEU MOJEIIH.

B mnone wuMeHHM BBOIWTCS HAaMMEHOBaHHE IIpoliecca B BHJE
MPEAJIOKEHUSI C AaKTUBHBIM  HEJBYCMBICIICHHBIM TIJIarojoM B
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HeomnpeAeneHHo Qopme (BBIYUCIUTH, pPacCuUTaTh, MPOBEPUTH,
ONpeNeNnTh, CO37aTh, TONYYUTh), 33 KOTOPBIM  CJIEIYIOT
CYILECTBUTENbHbIE B BUHUTEIBHOM Majieke, 0003HaYaronme o0beKT
npeoOpa3oBaHusl, HApUMED:

* «BBECTHU CBEJICHUS O KIIMEHTAaX;

* «BBIIATh HHPOPMAIIHIO O TEKYIIHX PAaCX0Iaax)y;

* «IIPOBEPHUTH KPETUTOCIIOCOOHOCTH KITUEHTAY;

* (IIOJIYYUTH TOKYMEHTHI TI0 OTIPY3KE MPOTYKIIANY.

Haznauenune mporecca (paOoThl) COCTOMT B MPOIYIIHPOBAHUU
BBIXOJIHBIX ITOTOKOB W3 BXOJHBIX B COOTBETCTBHU C JICHCTBHUEM,
3aJlaBaeMbIM UIMEHEM IpOLIecca.

Nudopmarus B mosie Gpu3nuecKoi peaanu3amuy MoKa3biBaeT, Kakoe
noJpa3fielicHue  OpraHu3aluy, M[porpaMma WIA  alapaTHoe
YCTPOMCTBO BBINOJIHAET TaHHBIN IIPOILIECC.

BHemmHss CyniHOCTh MPEICTaBIsSeT CO00M CYOBEKT OKPYKAIOIICH
cpenbl (ropuandeckoe win Gpu3ndecKoe U0, HHOT1a MaTepUaIbHbIN
npeaMeT), MpeACTaBIsomee Cco00i WCTOYHHMK WM TPUEMHHUK
uHbOpMalluK, HAIPUMED, 3aKa3UUKH, TOCTABIIUKH, KITUEHTHI, CKIIa/I.

OrnpeniesnieHUe HEKOTOPOro OOBEKTa WM CHCTEMbl B KayecCTBE
BHEIIHEH CYIIHOCTH YyKa3blBa€T Ha TO, YTO OHA HAXOJUTCS 3a
npeaenamu Tpanuil aHaimuzupyemo HMC. B mpouecce ananuza
HEKOTOpbIE BHEIIHHE CYIIHOCTH MOTYT OBITh NEpeHEeCeHbl BHYTPh
nuarpaMMmel  aHanmsupyemoir MIC, ecnum 3TO0 HEoOX0AWMO, WIIH,
Ha000poT, yacTh nporeccoB C MoOkKeT ObITh BEIHECEHA 32 TIPEIEIIbI
JTUArpaMMBbl U UX UCTIONHUTENN OYIyT MPEJCTaBICHBI KaK BHEIIHUE
CYIIHOCTH.

BHemHsiss CcymHOCTh 0003HAa4YaeTcss TNPSMOYTOJBHHKOM  (pHC.
4.37), pacroyioKeHHBIM Kak Obl «HaJ» JuarpaMMoil u Opocaromum
Ha Hee TeHb, /I TOTO, YTOOBI MOKHO OBUIO BBIIECIUTH 3TOT CUMBOJI
cpenu Apyrux 0003HaYCHU.
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2aKasyiK

Puc. 4.37. BHemHsis CymHoOCTh

BuemHue cymHocTH  OOBIYHO — pacmoiaraimTcs 10 Kpasm
nuarpaMMbl. OJfHa BHEIIHSS CYIIHOCTh MOXET OBITh MCIIOJB30BaHA
MHOTOKpPaTHO Ha OJHOM WM HECKOJbKHUX Auarpammax. OObIYHO
TaKOM MPUEM HCIIOJIb3YIOT, YTOOBI HE PUCOBATh CIMIIKOM UTMHHBIX U
3aIyTaHHBIX CTPEJIOK.

IloTOKM JaHHBIX ONMHUCHIBAIOT IBMKEHHUE MH(POPMALMU U3 OIHOMN
yacTu cucTteMbl B Apyryro. [IoTOK JaHHBIX Ha JauUarpamme
u3o0pakaeTcsd JIMHUEH, OKAHUYMBAIOIICHCS CTPENKOH, KOTOopas
MOKa3bIBaeT HampasieHne mnotoka (puc. 4.38). Kaxawlii moToK
JTAHHBIX UMEET UMsl, OTPaXKAIOILEE Er0 COAECpKAHUE.

ITockonpky B DFD kaxkmas ctopoHa paOOThl HE UMEET YETKOTO
HazHaueHus, kak B IDEF0, ctpesnku Moryr moaxoauTh U BBIXOAUTH
u3 J1000# rpaHu mpsMoyroyibHUKa padoTel. B DFD moryT Takke
IPUMEHATHCS JIBYHAIPABJICHHBIE CTPEJIKM JJIsl ONMCAHMs JHMaJOroB
TUNIA «KOMaHIa-0TBET» MEXIy paboTramMu, MexIy paboroil u
BHEIIHEH CYIIHOCTHIO U MEX1Y BHEIIHUMHU CYIIHOCTSMH.

O TUeT O P OaKaY

BLIE ecTE 0TUeT P Pyroeogeren
0 I o arax

1 J
B WATANTepHA -
.l -

Puc. 4.38. I1oTOK JaHHBIX
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[loHaTe  «IMOTOKM  JaHHBIX»  fABIAETCS  aOCTpakiueH,
UCTIOJTB3YIOMICHCS TSI MOJICIIMPOBAHMS Tiepeaun HHpopMaruu (Wim
bu3nYecKux KOMIIOHEHT) W3 OJHOM 4YacTH CHCTEMBI B JAPYTYIO.
Nudopmanust mepenaercss dYepe3 HEKOTOPOE COEAMHEHHE OT
HUCTOYHUKA K NMPUEMHUKY. PeanbHBIi MOTOK JaHHBIX MOXET OBITh
uHopmaluen, TepemaBaeMol MO  KaOemi0  MEXAy  JIByMS
YCTPOMCTBAMH, MEPECHUIAEMBIMU 10 MOYTE MTUCbMAaMU, MAarHUTHBIMHU
JICHTAaMH WJIH AUCKETaMH, IEPEHOCUMBIMU C OJTHOTO KOMIIbIOTEpa Ha
JIpyrou u T.A.

Hctounukn wuHpopManuu (BHEUIHHE CYIIHOCTH) TIOPOXKAAIOT
WHPOPMAIIMOHHBIE TOTOKH (MIOTOKU JIaHHBIX), TIEPEHOCSINNE
uHbOpMaLIMIO K MOJCUCTEMaM WM IpoueccaM. Te B cBOIO ouepenb
npeoOpa3yoT HH(GOPMALUIO U MOPOKIAAIOT HOBBIE IMOTOKU, KOTOPBIE
MNEPEHOCAT MHPOPMALUIO K JPYTHM IpolieccaM WM IMOJACHCTEMAaM,
HAKOMUTEISIM JaHHBIX WU BHEIIHUM CYIIHOCTSM — MOTPEOUTENSIM
uH(popMaIuu.

Xpanwiunie (HaKONMMUTEIb JaHHBIX) IO3BOJIAET HA YKa3aHHBIX
y4acTKax OINpeAeNaTh JaHHble, KOTOpble OYAyT COXpaHSTbCS B
namsATu Mexay nporeccamu. akTUYECKU XPAHUIIUILE NIPEACTABIISAET
«cpe3bl» MOTOKOB JaHHBIX BO BpeMeHU. MHpopMalius, KOTOpYIO OHO
COJICPXKHUT, MOXKET HCIOJb30BAaThCS B JI000E€ BpeMs IOCiE ee
MOJTy4EHUs, IPU ITOM JaHHBIE MOTYT BHIOMPATHCS B JTIIOOOM MOPSIKE.
Nms xpaHwnuia OJDKHO ONPENENsTh €ro COAEpPKUMOE U OBITh
CYIIECTBUTEIIbHBIM.

Hakonutens  maHHBIX HAa  JuUarpaMMe TOTOKOB  JIAaHHBIX
n300pakaeTcs, Kak rmoka3aHo Ha puc. 4.39.

D1 ITonygaemere cueTa

Puc. 4.39. HakonuTeab JaHHBIX

Hakonutens paHHbIX wuaeHTuuuupyerca OykBod «D» u
NPOW3BOJIBHBIM  YHCIOM. VIMs HakomuTenss BeIOMpaeTcs W3
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COO0OpaKeHUs HanOobIIeH UHGOPMATUBHOCTHU JUTST
POEKTHPOBIIUKA.

HaxonuTens gaHHBIX B OOJBLIIMHCTBE CIIy4aeB  SIBJSIETCA
mpooOpa3oM CYIIECTBYIOIIEH win Oyaymied ©0a3bl MaHHBIX (WIIH
tabmuipl bJl) 1 onucaHue XpaHAIIMXCS B HEM JIaHHBIX JIOJDKHO OBITH
yBSI3aHO ¢ HH(OpPMAIMOHHOW MoJenblo. B  mmpokom cmbicie
HAKOIUTEIb JaHHBIX MPEICTaBISAET co00i abCTpakTHOE YCTPOHCTBO
IUIST XpaHeHUs: WHQPOPMAIMK, KOTOPYI0 MOXKHO B JHO00H MOMEHT
IIOMECTUTh B HAKOIMUTENIb W 4YEpe3 HEKOTOPOE BPEMsI H3BICUb.
[Tpruem crocoObl MOMEILIEHUS U U3BJICUEHUSI MOTYT OBITh JTHOOBIMH,
a (U3MYECKH HAKOMHTENb JJAHHBIX MOXKET ObITh peain30BaH B BUJIEC
MHUKpOQMUILY, AIIMKA B KAPTOTEKE, TaOJIHULIbI B ONIEPATUBHON MaMSITH,
¢aiina Ha MArHUTHOM HOCHTEJE U T.1.

CnoBapyu gOaHHBIX SABJIIOTCS KaTaJIOraMM BCEX DJIEMEHTOB
JAHHBIX, mpucyrcrByomux B DFD, Bxitouasd rpymnmnosble u
WHAVBHUYaJIbHBIE IOTOKHU TaHHBIX, XPAHWINIIA U ITPOLIECCHI, 8 TAKKE
BCE MX aTPHOYTHI.

Munucnenudukanuun 00paboTku onuckiBatror DFD-nporeccsr
HIDKHETO YypoBHs. DaKTHYeCKH MUHHMCIICHU(PHUKAIMNA TPEACTABISIOT
co0Ol alropuTMbl ONMCAHUS 33Jay, BBIIOJIHIEMBIX IPOLECCAMHU.
MHOXecTBO  BCeX  MHHUCHEIM(UKALUN  SABISETCS  IOJHOM
cnenuduKanueit CUCTEMBI.

TakuM o00pa3oM, JuarpaMMbl BEPXHUX YPOBHEH HepapXuu
(KOHTEKCTHbIE JAMarpaMMbl) ONPEAEISIOT OCHOBHBIE IPOLECCHI
(moxacucteMbl) €  BHENIHUMH — BXOJaMM U Bbixojgamu. OHH
JNETAIA3UPYIOTCS. NPH  TOMOIIM JIHarpaMM HIKHErO  YPOBHS.
JlexoMmno3unusi NpOAOIDKAeTCs J0 TeX Iop, IoKa He Oyxer
JOCTUTHYT TaKOH ypOBEHb JEKOMIIO3UIMM, HA KOTOPOM IPOLIECCHI
CTaHOBSITCSI  AJIEMEHTAapHBIMM U JETaJu3upoBaTh MX Jajee
HEBO3MOJKHO.

Crpenku DFD mnoxka3bIBaloT, Kak JaHHBIE JIBUTAlOTCS OT OJIHOM
paGotel k apyroi. Juarpammel DFD comepxkar 31eMeHTHI IS
0003HAaYeHHs] BHEIIHUX CYIIHOCTEH (MCTOYHUKOB U IPHUEMHHKOB
JAHHBIX), a TaKkKe XpaHWIull JAaHHbIX. llpomeccsl W moO-TOKH
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nHGOpPMaIIMK COBMECTHO C XPAHWIUIIIAMHA U BHEITHUMH CYIIIHOCTSIMU
Ha DFD  mpencraenstor  pyHkumoHanpHyto  vacte  UC,
uHPOPMALIMOHHOE OOECMeYeHne, a TaK-)KE€ TPaHHIbl MPEeaMETHON
00J1aCTH MOJETNPOBAHUS.

Jns onucaHusl TMOCJENOBATEIBHOCTH U YCIOBUM BBINOJHEHUS
MPOLECCOB MUCMONB3YIOT Metogonoruto IDEF3  moaenupoBanus
MOTOKOB padoT.

IDEF3 3aXBaThIBAcT TaKxe MOBEACHUYCCKUE aCIeKThI
CYILIECTBYIOIIMX WJIM TMPEANOJIara€MbIX CHUCTEM, CTPYKTYpUPYS
MIPOLIECCHI B KOHTEKCTE ONpPEAETIEHHBIX CLIEHApHUEB.

MopeanpoBaHue NoToKoB pador
Onucanue crangapra

Meron wMopenmupoBanus TmoTokoB pador IDEF3  (workflow
diagramming, WFD), sBistomuiics 4acTeio cemMeicTBa CTaHAapTOB
IDEF, 6w1 paspabotan B koHre 1980-x romoB miis 3aKpbITOTO
npoekta BBC CIIA u Obul mpegHa3HadeH IS MOJACTUPOBAHUS
TaKUX  TPOIIECCOB, B KOTOpPBIX  HEOOXOIUMO HOHSTH
NIOCJIEZI0BATEILHOCTD BBIIOJIHEHUS ONEpaluil U B3aMMO3aBUCUMOCTHU
MEX1y HUMHU.

Xots IDEF3 m He moctur cratyca ¢enepaibHOro craHiapra
CIIIA, on mpuobpen MHUPOKOE PaCHpPOCTPAHEHUE CPeld CUCTEMHBIX
AQHAIMTHKOB KaK JIOMIOJHEHHWE K MeToAy (YHKIMOHAIHHOTO
moaenupoBanus IDEFO u merony DFD.

Mopenu IDEF3 mMoryT ucnonab30BaThest ISl ONMMCAHUS CLIEHAPUEB
WIM  TpaBWJI  BBIIOJIHEHUS  TPOIECCOB,  MPEICTABICHHBIX
¢yHKIMOHANBHBIMU Os10KamMu Ha quarpammax IDEFO u DFD.

IDEF3 no3BosisieT onucath Cieayrolee:

* [10CJIE/I0BATEIbHOCTD BBIIIOJHEHUS MPOIIECCOB;

* YCJIOBUS IIEPEX0/1a OT OJHOM OINEPALUU K JPYTOH;

* 00BEKTHI, YIACTBYIOIIIME COBMECTHO B OAHOM Iporiecce. CXeMbl
IDEF3 conepixar clieyromue 3JIEMEHTBI:

* JIOTUYECKHUE OTepaTopsl (OJI0KHU MPUHATHS PEIICHUN );

* COOBITHS HAYalla M1 OKOHYAHUS MIPOLIECCa;
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* 3JIEMEHTBHI, IOKA3bIBAIOIINE BPEMEHHBIE 33/ICPKKH.
C moMoIIBI0 JOTUYECKUX OINEpPaTOPOB TOKA3hIBACTCS, B KaKHX
CIIy4asiX MPOIECC MPOTEKAET MO OJHOW TEXHOJOTHH, a B KAKUX — 1O
npyroii. Hampumep, ¢ MOMOIIBIO JaHHBIX 3JIEMEHTOB MOYKHO OIMHUCAThH
CUTYyallMlO, KOIJa JIOTOBOP, CTOMMOCTb KOTOPOTO  MEHBIIE
ONPEEIIEHHON CYMMBI, COIJIaCyeTCsl OJHOM IPYIION COTPYAHUKOB,

a JOroBOp C OOIbIIeH CTOMMOCTBIO corjacyercs 1o Oornee
CJIO)KHOUM TEXHOJIOTHUHU WJIH IETIOYKE, B KOTOPOUW yJacTBYET OOJIbIIee
KOJIMYECTBO COTPYIHUKOB.

C nomompl0 COOBITUH Havalla MW OKOHYAHHUS Mpolecca
MOKa3bIBAE€TCs, KOTa MPOLIECC HAUMHAETCS U KOTJla 3aKaHUMBAETCS.
Hnst xkecTtko  (GOpMaM30BaHHBIX OM3HEC-TIPOIIECCOB, HAMPUMED,
TaKUX, Kak OIOUKEeTHUPOBaHHE, B KAueCTBE COOBITUHA MOMKET
BBICTYIIAaTh BpPEM.

B cnyuasx, xorga omucaHue OW3HEC-TIpoIiecca MPOBOJIUTCS C
LEJbI0 €ro JajJbHEHIed BPEMEHHON ONTUMHU3AIUU, HCIOJb3YIOT
AJIEMEHTHI 3aJEPKKH BPEMEHH, KOTOpbIE IIOKAa3bIBAIOT MECTa, B
KOTOPBIX MEXAY IOCIEA0BAaTEIbHO BBINOJHIEMbBIMU paboTaMu
MMEETCS BPEMEHHOM pas3peiB. Hampumep, MO0XHO MOKa3aTh, 4YTO
nocneayromas pabora HaUMHAETCS TOJBKO 4Yepe3 HEKOTOpOe BpeMs
MIOCJIE 3aBEPILIEHUS PEAIIECTBYIOLEH.

IDEF3 SIBJISIETCS CTaHIAPTOM JIOKYMEHTHUPOBAHUS
WHPOPMAIIMOHHBIX, TEXHOJOTHYECKUX H  HHBIX  IPOIECCOB,
MPOUCXOSIINX Ha MPEANPUATHH, U TIPEIOCTABISAET HHCTPYMEHTApUI
JUISL HATJIITHOTO MCCIIEI0BAHMS M MOJICTTMPOBAHUS UX CIICHAPUEB.

Cuenapuem (Scenario) — omucaHue TOCIEA0BATEIHLHOCTH
W3MEHEHUN CBOMCTB O0O0OBEKTa, B paMKax paccMaTpUBAEMOTO
nporecca (HampuMmep, OMHUCAHHE TOCIEeIOBATEILHOCTH JTaIloB
00paboTKK JieTali B 1I€Xy M HU3MEHEHHE €€ CBOWCTB IMOCie
MPOXOXKACHUS KaKOTO dTara).

Ucnonuenne KaXJI0TO ClLIeHapus COTIPOBOXK/IACTCSI
COOTBETCTBYIOIIMMHU MOTOKaMH HH(OpMaIMM, HAMpUMep, B BUIE
JTOKyMEHTOB. Ha MpOMBIIIUIEHHOM MPEANpUsSTAA JTOKYMEHTOOOOpPOT
MPOU3BOACTBEHHBIX MPOLECCOB COCTOUT U3 IBYX OCHOBHBIX ITOTOKOB:
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JOKYMEHTOB, OMpPENENSIONMX CTPYKTYpy U TOCIEAO0BAaTEIbHOCTh
mpoiiecca (TEXHOJIOTMYECKUX YKa3aHWW, OMUCAHUW CTaHIApTOB H
T.A.), U JOKYMEHTOB, OTOOpa)KaroIIMX XOJ €ro BBIMOIHEHUS
(pe3yIpTaToOB TECTOB M SKCIIEPTHU3, OTYETOB O Opake, v T.1.).

Hdns  sddexktuBHOrO  ynpaBieHus ~— JIOOBIM  MIPOLECCOM,
HEO0OXOMMO HMMETh JIeTalbHOE MPEJCTaBICHHE 00 €ro CLEHapuH U
CTPYKTYpe  CONYTCTBYIOLIETO  JOKyMeHTooOopoTa.  Cpencrsa
JOKYMEHTUpOBaHUs W moxenupoBanuss IDEF3  mo3BossaroT
BBITNIOJIHATD CJICYIOUIUE 3a/1a4u:

* JOKYMEHTUPOBATh  HMEIOLIUECS JIaHHblE O  TEXHOJOTUU
npoliecca, BhIABICHHbBIE, B IIPOLIECCE MPEANPOSKTHOTO 00CIe10BaHMS
IyTeM OIpPOCa KOMIIETEHTHBIX COTPYAHHKOB, OTBETCTBEHHBIX 3a
OpraHU3aLMI0 PaCCMaTPUBAEMOIO IIPOLIECCA;

* OIpEeNeNiATh M aHaJIM3UPOBATh TOUKH CIMSHHUS W pa3JesIeHUs
MOTOKOB HH(OPMALINY;

* OIpEeNeNiATh CHUTyallud, B KOTOpPBIX TpeOyeTcss MpHUHATHE
pELIEHNs, BIMSIONIET0 Ha XKU3HEHHBINA UK IPOLiecca;

* COICMCTBOBATh MPHUHATUIO ONTUMAIbHBIX pELICHUH Mpu
pEOpraHu3aluy MpoLECcCOB;

* pa3pabaTbeiBaTh MOJEIH TmporeccoB, mno mpuHiuny "KAK
BYJET, ECJIM.." IDEF3 wumeer mpsiMyl0 B3aUMOCBS3b C
merononorueit IDEFO — kaxxnas ¢yHkuus (GyHKIHOHATBHBIN OJIOK
IDEF0) Moxet ObITh TpeICTaBiICHA B BHJE OTICIBHOTO IpoIliecca
cpencteamu IDEF3.

JBa Tuna nuarpamm B IDEF3

CymectBytor J1Ba Tuma jguarpamMmm B crangapre IDEF3,
NPEICTaBIAIONIME ONUCAaHME OJHOIO M TOrO K€ CLEHapHs
TEXHOJOTMYECKOro TMpoliecca B pa3HbIX pakypcax. Jluarpammel,
OTHOCSIIMECST K T[EpBOMY THIy, Ha3bIBAlOTCA AWArpaMMaMH
Onucanus IlocienoBareabHocTu JrtamoB Ilpomecca (Process
Flow Description Diagrams, PFDD). HWuHoe BcTpeuaromeecs
Ha3Banue s PFDD — numarpamma pabor WFD (Work Flow
Diagram).
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Ko Bropomy Tuny otHocstcst auarpammsbl Cocrosinuss O0bexTa
u ero Tpanchpopmammuii B IIpoumecce (Object State Transition
Network, OSTN).

[Tpumep. TpebyeTcss 3aA0KyMEHTHPOBATh MPOLECC OKPACKU
JIeTaay B MPOU3BOACTBEHHOM LieXy Ha mpeanpustur. C MmoMouibio
nuarpamMm  PFDD  nokymeHTHpyeTcst  MOCIENOBAaTENbHOCTh U
onucaHue cTaauii oOpabOTKM JAeTaJid B paMKaxX MHCCIIeIyeMOoro
TexHoyiornaeckoro npouecca. Juarpammer OSTN ucmonb3yroTes s
WITIOCTpAllMM TpaHCOpMaLui JeTalu, KOTOpble MPOUCXOIAT Ha
KaKJI0M cTaanu 00paboTKH.

[lpoecc cocTOMT HEMOCPEACTBEHHO M3 CaMOil  OKpackw,
MIPOM3BOJUMON Ha CrelHUaJbHOM O00OpYIOBaHUWU M 3Tama KOHTPOJIS
€e KayecTBa, KOTOPBIH OINpenessieT, HY)XKHO JIM JeTallb OKPACHUTh
3aHOBO (B CiIy4ae HECOOTBETCTBHS CTaHAAapTaM W BBISBIICHUS Opaka)
WIK OTIPaBUTh €€ B JalbHedmylo oOpabotky. Ha puc. 4.40
n3o0paxkeHa guarpamma PFDD, sBnsromascs rpadudeckum
0TOOpaKeHUE CIICHAPHS 00PaOOTKHU IETaH.

OKPACHTE
2AHOBO
I 4 |

OKPACHTE CYWMTE TECTHPOBATE
RETANb | _gue-| AETAND |—pe=-| DETAND - |
1 [ 2 [ 3] OTMPABMTH

B CNEAYH WA

——— LEX
5 [

Puc. 4.40. Ilpumep PFDD nuarpaMMbl OKpacky AeTaau

IIpamoyroneaukn  Ha  guarpamme  PFDD  HassBaroTCs
(PYHKIMOHAJBHBIMH JJIECMEHTAMH WM JIEMEHTAMM MOBEICHHS
(Unit of Behavior, UOB) u 0603HauatoT coObITHE, CTaIMIO IpoIiecca
VI IPUHSTHE PEILECHUS.

Kaxnpeit UOB uMeer cBoe uMms, oToOpakaeMoe B TJIaroJbHOM
HAKJIOHEHUU U YHUKAJIbHBIA HOMEP.
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CTpenku WU JHHUU SBISIOTCA OTOOpa)KEHHUEM TepeMeICHHUS
neranu mexay UOB-610kamu B Xo/1e mipoiiecca.

OObekt, o0Oo3HaueHHBIH J1 — Ha3bIBaeTCs MepPeKpPecTKOM
(Junction).

[lepexkpecTkn  HUCHONB3YIOTCS OIS OTOOpaXXeHHs  JIOTMKH
B3aMMOJICHCTBUS CTPENOK (IIOTOKOB) MPH CIUSHUM U Pa3BETBICHUU
WIN JUIE OTOOpa)XeHHUsST MHOXKECTBA COOBITHH, KOTOPbIE MOTYT WU
JTOJIKHBI OBITh 3aBEPILIEHBI ITEPE/l HayaJloM CleAyIoUieil paboThI.

Paznuuaror mepekpecTkn ans caustamsi (Fan-in Junction) wu
pa3BerBiaenus (Fan-out Junction) crpenok. IlepekpecTok He MOXKET
UCIIOJIb30BAaThCS OJJHOBPEMEHHO JUISl CIMSHMS U JJISl pPa3BETBIICHUS.
[Ipu BHeceHUU MepeKpecTka B AUarpaMmy HEOOXOIHMMO YKa3aTh THII
IEpEeKpeCTKa.

Knaccudukanys BO3MOXKHBIX THUIIOB NEPEKPECTKOB MpPUBEICHA B
tabmuue 4.3. Bee mepekpectku B PFDD nuarpamme HymepyroTcs,
Kbl HoMep umeeT npeduxc "J".

Cuenapuii, oroOpakaeMblii Ha gUarpaMMe, MOXKHO OIMCATh B
caeayromeM Buzae. Jletanb mnocTymaeT B OKPACOYHBIM  1EX
NOJrOTOBJIEHHON K OKpacke. B mpouecce okpackyu HaHOCUTCSI OJIMH
CJIOM 3Maiiu IIpH BeICOKOU TeMriepatype. [locie atoro, mpousBoauTcs
CyILKa JIeTaJIH, 0CIe KOTOPOH HAUMHAETCS ATall IPOBEPKU KauecTBa
HAaHECEHHOro ciyos. Ecam TecT mNOATBEpKIAET HEIOCTATOYHOE
KauecTBO  HAHECEHHOro  cjiosi  (HEJOCTaTOYHYIO  TOJIIHHY,
HEOJIHOPOAHOCTH U T.J.), TO JAE€Tallb 3aHOBO MPOITYCKAETCs uepe3 1ex
okpacku. Ecnu geTtanp ycnemmHo NmpoxXoauT KOHTPOJIb KayecTBa, TO
OHa OTMPABJISAETCS B CIEAYIOUINI 1IeX AJs AalbHele 00paboTKu.

Kaxneiii  ¢yHkmmonanpablii  6mok  UOB  Moxker  uMeTh
MOCJIEI0BATEIBHOCTD  IEKOMIIO3ULIMM, H, CIEJOBATEIBbHO, MOKET
OBITH J€Tanu3upoBaH C 000N HeobxonuMoil TouHocThio. [lox
JEKOMIIO3UIMEN TMOHMMaeTcsl npencrtaBieHue kaxgoro UOB ¢
nomoibto otaeasHou IDEF3 quarpammet.

ITpumep. Moxno nexomnosupoBath UOB «Oxpacute [leTtanby,
MPEJICTaBUB €ro OTAEJIBbHBIM MPOLIECCOM U MOCTPOUB ISl HETO CBOIO
PFDD pmarpammy. Ilpum stom sTa amarpamma OyaeT Ha3bIBaTbCA
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JIOYepHEel 1O OTHOIIEHUI0 K M300paXeHHOM Ha puc., a Ta,
COOTBETCTBEHHO, POJUTEIBCKOM.

Tabnuna 4.3
KJ'IaCCI/I(I)I/IKaI_[I/IH TNICPECKPECTKOB
Odo3na- | HamveHoBaHHe CMBICT B CIy4ae CIHAHHA CMBICI B CIy4ae PA3BeTBICHAN

qeHHe crpentok (Fan-in Junction) cTpenok (Fan-out Junction)

Asynchronous Bce mpenmecTByromHe mpolec- Bce cleayrolnde MPOLEcCH I0T&-
& AND CBIL TOJLKHE] OBITh 3aBepIIeHb] HBI OBITH 3aIlyIISHBL

Synchronous Bce mpeamlecTByIOIHe Tpollec- |Bce clenylomiHe IpoIlecchHl 3almyc-
& AND CHI 3aBepIIeHB! OJHOBPEMEHHO | KaloTcA 0THOBPEMEHHO

Asynchronous OR |OIHH HIH HeCKOTBKO Mpemme- OIHH HTH HECKOIBKO CIeTyIONTHX
CTBYIOIIHX MpPOIECCOB JOUKHBI | IPOIECCOB JOTKHBI OHITH 3amyTie-
GBITH 3aBepIIeHb! HEI

Synchronous OR  |OmHH HIH HecKOIBKO Ipeimle- (OIHH HIH HeCKOIBKO CIeIyHLIHX
CTBYIOIIHX IIPOIECCOB  3aBep- |IIPOIECCOB 3alyCKAlOTCI OIHOBpe-
MIAKTCA OJHOBPEMEHHO MeHHO

XOR (Exclusive | Tompko OHMH mpeAmtecTRyrOmHi | ToIbko OTHH CASAVEOIIHA mpoIecc
OR) IIPOLeCC 3aBeplIeH 3aIyCKaeTCs

-] [=] =]

Homepa UOB podepHux nuarpaMm HUMEIOT HEPAPXUUYECKYIO
HyMepaluio, T.e., ecinu poauteiasckuit UOB umeer Homep «1», To
6ok UOB Ha ero nekoMmno3uiu OyAyT COOTBETCTBEHHO HMETh
HoMmepa «1.1», «1.2» u T.71.

[Ipumenenne npuHnuna naexkomno3uiiun B IDEF3 mno3Bonser
CTPYKTYPUPOBAHO OMNUCKHIBATh MPOLECCH C JIIOOBIM TpeOyeMbIM
YPOBHEM JI€TaIN3aI1H.

JImarpaMmpl COCTOSIHUSL 00bEKTa U ero TpaHcpopmauuii B
npounecce (Object State Transition Network, OSTN)

Ecomm pgumarpamvel  PFDD  paccmaTpuBarOT TEXHOJIOTMYECKHN
Opolecc «C TOYKM 3peHHs HalmoxaTens», TO Jpyroil kmacc
muarpamm IDEF3 OSTN no3BossieT paccMaTpuBaTh TOT K€ CaMbIi
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mpolecc ¢ Touku 3peHus oovekra. Ha puc. 4.41 npencrasnena OSTN
JIUarpaMMa Tporecca OKpacku ¢ TOUKH 3pEHHS ETaIH.

Cocrostnus oObekTa (B HalleM cllydae JAeTajid) M H3MEHEHHE
COCTOSIHUSL SIBIISTIOTCST Kito4eBbIMH TOHSATHAMA OSTN amarpaMMe.
CocTtosiHus 00beKTa 0TOOPAKAIOTCSA OKPYKHOCTSIMH, @ MX U3MEHEHUS
— HampaBJIIeHHBIMU JMHUSAMH. Kaxxmas JTHHUS WMEeT CCBUIKY Ha
cooTBeTCTBYOIMI (yHKIMOHaNBHBIH 00k UOB, B pe3ynbrare
KOTOPOTO MPOU30IIIO OTOOpakaeMoe €l HM3MEHEHHE COCTOSIHMsA
00BbeKTa.

TOB!
TecTMpoEaTE
GO KPaCckA
UOE! 3
Okpacure Hoek ik
AeTane =nat

M

EpPacku

¥iiakaa Teepaana
KPaCKS KpECKS
Ha Ae13anu
UOB! Ornonrpo-
Bricyumre OE/! BaHHE I
AeTanke u
TecTHpoEaTE CAoKH
il CNOM KpE KA KP3CKK
30
Puc. 4.41. Ilpumep OSTN auarpammbl
Ha puc. 4.42 npuBenen Oonee cinoxsabld mpumep I[DEF3
JarpamMMmbl.

OtnnunrensHol ocobenHocThiO IDEF3-nmuarpammer siBisietcs To,
YTO CTPEJIKH MEXIy OINepanusiMu Ou3HEec-Tpoiecca 0003HAYAIOT HE
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Hpoetcmupoeauue ungﬁopmauuormblx cucmem

NOTOKU O0BEKTOB (MHGOPMALMOHHBIE U  MaTepuajbHbIE), a
BPEMEHHYIO IIOCJIE0BATEIbHOCTD BBITOJIIHEHHS PAabOT.

HEBEPHD ONPEAENEHHER
CTATYC 33K3I2N0A33¥3308
S

3araamopsaxasbl
€O CTATYEOM 1
ofpaloTaHHbie

3akannoasaKassl
€0 cTaTyeom 1 &

- CfpaboTaTe
3 20T
Jaxas . oopagoTe f: saralnoAsaKas
33PEMCTOMDOPEHHEIA co cramycom 1

w016 ] J3

Jakas
NOCTYNHBLMI MPHHATE 1

¥CTAHOBTL CTATYC
{PAPEMICTRMIGEATY ——-I]:O 3aKaaMOA3aKas08

Sakaa
oBpafoTanHes

EETEE

w014 | I ) § X

OfpaloTaTs
3aKa3/N0A3a%a3
O CTATyCOM 2
Zakavnopiakais  [A047 |
€O CTATYCOM 2 K
ofipaboTre

14

T 3akazmonsarasy
to crarycom 2
08pa00TaHHBE

MpuMeyaKire: 33Kas Moxent

codepirams pazIuiHsIe

NeA3aKa3ki HesepHo onpegenexHLR
CTETYC 33%a33/N0N33Ka308

Puc. 4.42. ®parment PFDD nuarpamMmmsl

IDEF3 wucnons3yloOT B OCHOBHOM [IJIi ONUCaHUsA OHW3HeEc-
MIPOIIECCOB HIDKHETO YPOBHS JeTaM3aluu (JeTaabHble padoTHI, IO
HA3BaHMIO KOTOPBIX IOHATHO, YTO SBISIETCS BXOAOM M YTO —
BBIXOJIOM) H  MOTYT OBITh  WCIONB30BaHBI IS aHaIU3a
3aBEPIICHHOCTH poleyp 00padoTku HHMOpMAITUH.

IDEF3 nomonasier IDEFO u DFD u comepxut Bce He0OX0oauMoe
JUTsl TIOCTPOCHUS MOJIeNel, KOTOphle B JajbHEHIIeM MOryT OBITh
WCIIOJIH30BAHBI 111 UMUTAIIMOHHOTO aHAJN3a.

NMuTannonHoe Moe THPOBaHUE

HMHUTalMOHHOE MOJEIINPOBAHUE MOKET CIIY)KUTh JUISl MOJTydEeHHUs
OLICHOYHBIX AaCIIEKTOB MOJICJIMPOBAaHUS TMPEAMETHOM obacTw,
KOTOpble  CBsi3aHbl € pa3pabaThiBa€MbIMH  IOKAa3aTesIMU
3¢ (HEeKTUBHOCTH aBTOMATU3UPYEMBIX IIPOLIECCOB.

MMuTanimoHHOE MOJEIIMPOBAHHUE 3aKJIIOYAETCS B IOCTPOCHHUU U
UCCIIEIOBAaHUY MUMHUTAIMOHHONW Mojenu. VIMUTalMoHHbIE MOJENH —
3TO JAWHAMHUYECKHE MOJENH, YYUTHIBAIOIIME BPEMs BBIIOJHEHUS
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omepanuii, W TMO3BOJIAIONINE AaHAIW3UPOBATh JUHAMUKY OHW3HEC-
IIPOLIECCOB.

MMuTanoHHble MOJENHU OMHUCHIBAIOT HE TOJBKO CYIIHOCTH,
NOTOKM HMH(OpPMAlMM M yNpaBiI€HUE, HO U pPAa3JIUYHbIE METPHUKU.
[lony4yeHHYI0 MOJIE€Tb MOKHO «IIPOUTPATh» BO BPEMEHH U MOJYYHUTh
CTaTHCTUKY MPOUCXOJSAIIMX IPOLECCOB TakK, Kak 3TO ObUIO Obl B
peanbHOCTH. B MMHUTAaLMOHHON MOJENM HM3MEHEHHs MPOLIECCOB U
JAHHBIX acCOIMMUPYIOTCS ¢ coObITusiMU. «lIpourpeiBanue» mMopenu
3aKJII0YaeTCsl B MOCIE0BATEIbHOM MEPEXo/ie OT OAHOTO COOBITHS K
ApYromy.

NMutanonHas MoOJeNb BKIIOYAET CJEAYIOIIME OCHOBHBIE
3JI€MEHTBI:

1) wucrounukm u croku (Create u Dispose). VcTounuku — 310
9JI€MEHTHI, OT KOTOPBIX B MOJENb MOCTyHaeT HUHpopMmanus Hin
MaTepuanbHble O0BEKTHl. [lo CMBICTY OHM OJHM3KH K MOHSATHUSM
«BHemHAs cymHOCTh» Ha DFD uim  «0O0BEKT CCBUIKH» Ha
muarpammax IDEF3. CkopocTh OCTYIUIEHHS JaHHBIX WM OOBEKTOB
OT UCTOYHHMKA OOBIYHO 3a/1aeTcsl cTaTucTUueckor Gpynkuuei. CTok —
3TO YCTPOUCTBO IS TipreMa MHPOPMAITUU WK O0OBEKTOB;

2) ouepeau (Queues). IToustre ouyepear OIU3KO K IMOHITHIO
«XpaHwiMIla JaHHbIX» Ha DFD-mumarpamMmax — 3T0 MecTo, Iae
00BEKThI OXHIAIT 00paboTku. Bpems o00pabOTKM OOBEKTOB B
pa3HbIX paboTax MOXeT ObITh pa3HbIM. B pesynbrate mnepen
HEKOTOPhIMU ~ paboTaMH  MOTYT  HAaKallIuBaThCi  OOBEKTHI,
OXKHMAAKIIKNE CcBoell odepeau. YacTo UEIbl0 HMMUTALHMOHHOTO
MOJIETTUPOBAHUS SBJIAETCS MHHMMM3AIMS KOJIUYECTBA OOBEKTOB B
ouepensix;

3) mnpoueccnl (Process) — 310 aHamor paboT B QyHKIHOHATEHON
MoIenn. B H“MHTAIIMOHHOM MOZEIM MOXKET OBITh 3ajaHa
IIPOU3BOJUTENIBHOCTD ITPOLIECCOB.

QOYHKIIMOHAIBHBIE ¥ MMHUTAIIMOHHBIE MOJIENIM B3aMMOCBSI3aHBI U
JTOTIONHSIOT Apyr apyra. MMuTanuoHHas MoJenb JaeT OoJblie
uHboOpMalluu JJI1 aHajJu3a CUCTEMBI, B CBOIO OY€pE/b PEe3yJIbTaThl
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TAKOrO aHalW3a MOTYT OBITh NPUYUHOM MOAM(PHUKAIMN MOACIU
IIPOLIECCOB.

CymectByer TaK¥Ke BO3MOYHOCTh npeoOpa3oBaHUs
(G YHKIMOHATBHON MOJIENT B UMUTAIMOHHYIO MOJIETb.

[lenecooOpa3Ho cHayana CTPOUTh GYHKIIMOHATIBHYIO MOJIEIb, a Ha
€€ OCHOBE — UMHTAIIMOHHYIO.

[locTpoeHne Moaenu MPOU3BOJUTCS C IMOMOIIBIO CHEHUATBHBIX
CASE cpeacts nyrem nepeHoca U3 naHelId HHCTPYMEHTOB B pabouee
npoctpaHcTBo Moayieit Create, Dispose u Process.

CBsi3u MeXIy MOAYISIMH yCTaHABIMBAIOTCS ABTOMATHYECKH, HO
MOTYT OBITh TIEpeomnpeneleHbl  BpydHyro. J[lanee Momymsim
Ha3HayaloTcs cBoOWcTBA. /J[s1 KOHTpOJISI MPOUTpPBIBAaHUS MOZEIU
HEOOXOaUMO B MOJENb 100aBUTh MOAyNb Simulate u 3amaTh IS
HEro napaMmeTphl. Pesynbratel MIPOUTPHIBAHUS MOJIeTN
0TOOpaXKaroOTCsl B aBTOMAaTUYECKU T€HEPUPYEMBIX OTUETAX.

BPwin He uMeeT COOCTBEHHBIX HMHCTPYMEHTOB, MO3BOJIIOIINX
CO3/1aBaThb MMUTALIMOHHBIE MOJEIN, OJHAKO JaeT BO3MOXHOCTh
skcrioptupoBaTh Mojaenab IDEF3 B cnenumanu3upoBaHHOE CPEACTBO
CO3/IaHUS TaKUX MOJEIIEH.

Jns  skcmopra Monenau HEOOXOOUMO HACTPOUTh CBOMCTBA,
onpeaensieMble noJibzoBaresieM UDP, cnennanbHO BKIFOYEHHBIE B
BPwin nns neneit sxcriopra.

KoHTposbHBIE BONIPOCHI

YTo MpUHATO HA3bIBATh CTPYKTYPHBIM aHAIU30M?

Uto Takoe CTPYKTypHOE MPOEKTUpOBaHUE?

[lepeuncanre OCHOBHbIE MPUHLUIIBI CTPYKTYPHOTO MOJIX0Aa?
Yro Takoe HOTaUA?

Kak Ha3bpIBaeTcs METO0IOT S MHXKEeHepHHn pazpaboTku [107
Kakwue Tumbl quarpamm ucnonb3yetr SADT?

[lepeuncnure ponu SADT-nponecca?

Haiite onpenenenust metonosnoruu IDEFQ?

Hazosure ocHoBHbIe 11enu cTangapra IDEF0?

CoNoA~AWNE
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10.
IDEFO
11.
IDEFO
12.
13.
14.

Kakue ocHOBHBIE IOHSATHS JIE)KAT B OCHOBE METOJ0JIOT U

?

Maiite rpadguueckoe obo3HaueHre GYHKIIMOHATIBLHOTO OJI0Ka
-Mozenu?

YTo Takoe CTPEIKU BHI30BA?

Kakue Tumsl cszeit pasnmuuaiotr B IDEFO-monenn?

Haiite rpaduueckue 0603HaUEHUS TUIIOB CBA3EH pa3InyaroT

B IDEFO-Monenn?

15.
16.
17.
18.
19.
20.

Yro Takoe TyHHEIHPOBAHUE CTPEIOK?

Kakue cymmecTByrOT BUABI TYHHEIBHBIX CTPEIIOK?

Yro takoe quarpamma?

Uto Takoe KOHTEKCTHasl [uarpamMmma’?

UYro Takoe TOUKa 3peHust mpoeKTa’?

[TpuBenuTe mpumep nexommoszuiuu auarpamm |IDEFO-

Mozaenn?

21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
IDEF3
34.
35.

Haiite onpenenenue LDM?

Haiite onpenenenne DFD?

Yo Takoe J0ruyeckas MoJeNb?

Uro takoe puznueckas MOAEIb?

OxapaxkTepu3yiiTe Npouecce MpsiMoro NPOEKTUPOBAHHUS?
OxapakTepu3yiTe mporecc 00paTHOTO MPOCKTUPOBAHUS ?
Yo Takoe KOHLENTyalbHas cxema?

Urto takoe ERD-nuarpamma?

Urto Takoe MO/ieNb JAHHBIX, OCHOBAaHHAs Ha KJIoUax?

Uro Takoe moyHas aTpuOyTUBHAS MOJIEIH?

Yro no3sosaT nenarts meton IDEF1?

Kaxkue cymecTByIOT TUIIBI 3aBUCHMBIX CYIITHOCTEH?
OxapakTepu3syite MeTo/1 MOICTUPOBAHHUS TTIOTOKOB paboT
?

Kakue Tunsl quarpamm cyuiectByior B ctanaapre IDEF3?
B uewm 3akirouaeTcs npoiecc UMUTAIMOHHOTO

MOJEIUPOBAHUA?

36.
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3AK/TIOYEHHUE

Marepuan y4eOHOrO MOCOOUSI PEKOMEHAYETCS CTyACHTaM JJis
u3ydyeHuss auciumiuHel - «IIpoextupoBanue  HMH(POPMAIIMOHHBIX
CUCTEM» HallpaBJI€HHUs IOJTOTOBKM BBICHIETO 0Opa3oBaHus [Jis
OaxasiaBpoB 09.03.03 «IIpuknanHas UHPOPMATUKAY;
npenoAaBaTesIMU JJIsl 0Oy4eHUsI CTYIEHTOB PEIICHUIO CIIETYIOLINX
npodecCUOHANBHBIX ~ 3aJjad  HPOEKTHOM  JEesATeNbHOCTH B
cootBerctBUM ¢ ®I'OC BO  Hampasnenuss «lIpuknaanas

UHPOPMATUKAN: IIPEIIPOEKTHOTO o0cenoBaHus 00BbeKTa
aBTOMATH3allM{, CHCTEMHOTO aHalu3a MpeIMETHOH 0o0JsacTy,
MOJICITUPOBAHUS CHCTEM, TEXHUYECKOTO u pabouero

MPOCKTUPOBAHMSA,  pacdyera  IKOHOMHUYECKOW  3P(EeKTUBHOCTH
pa3pabaTbIBaeMOil CHCTEMBbI, OATOTOBKE MMPOEKTHON JOKYMEHTALHH.
B pamMkax QuCHUIUIMHBI HpPEIoiaraeTcs YCBOCHHE TEOPETHUYECKOIrO
MaTepuaia Ha MpaKTHKe. Y4eOHOe IOCOOME CONEPKUT YEThIpe
paszena ¢ COOTBETCTBYIOIIMMM rjaBamu. Pasnmen 1 Biiirouaer
OCHOBHBIC TIOHSATHS: OOIIEH TEOpUU CUCTEM, NMPEAMETHOM O00JIACTH
MPOEKTUPOBAaHUSA, HWH(GOPMALMOHHBIX CHCTEM M  TEXHOJOTHUH,
NPOCKTHPOBAHUS HMH(OPMAIIMOHHBIX CHCTEM, >XH3HEHHOTO ITUKIIA
HUC. Pazgen coaepXUT oONHMCaHWE CHUCTEMHOTO aHalu3a, Kak
OCHOBOITOJIATAIONIETO  METOJa IpPH  HCCIEJOBAHUU  CUCTEM
yIOpaBICHUS M JIEKAIIETO B OCHOBE COBPEMEHHBIX METOJOJIOTUMN
npoektupoBanuss MC, a Takke NPHUHIUIOB, MPaBUI U MPOLEIYP
CHUCTEMHOTI0 MO/IX0/1a IPU UCClIeoBaHNH 00bekTa u co3nanuu VC.

Paznen 2 — nHopmaTuBHO-MeToauueckas nojaepxka KL UC —
0030p CTaHJapTOB, METOJOB M WHCTPYMEHTAJbHBIX CPEICTB B
001acTH Co3aHNs aBTOMATH3MPOBAHHBIX HH(POPMAITMOHHBIX CUCTEM,
PEKOMEH/IAIIUY TIO YIIPABICHHUIO IPOTPAMMHBIM MTPOEKTOM.

Martepuansl pa3nenoB 3 (MpeAnpoekTHOe 00caen0BaHe 00bEeKTa)
u 4 (CTpYKTYpHBI aHaldW3 U CTPYKTYPHBIA TOJIXOJ) MOTYT OBITh
UCTIOIB30BaHbl TIPY  BBINOJHEHWH TNPAKTUYECKUX 3aHATHH 110
nuciuruinie «[IpoektupoBanre HHOOPMAIIMOHHBIX CHCTEM.
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