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BBEJAEHHUE

VYyeOHoe mocoOue MOCBAIIEHO METOAaM U CPEJICTBAM IMPOEKTUPOBAHMS HH-
bopMaIMOHHBIX CUCTEM.

Coznanne UC — 3T0 morvuecku CloXKHas, TpyJAO0eMKasi U JUIuTeIbHas padoTa,
TpeOytolias BHICOKON KBalM(HKAIMK y4acTBYIOIIMX B Hed cnenuanuctoB. Ho we-
PEAKO CO3JaHUE TAKMX CHCTEM BBIIIOJIHAETCS HA UHTYUTUBHOM YPOBHE C IpPUMEHE-
HUEM He(OopMann30BaHHBIX METOJOB, OCHOBAHHBIX Ha HCKYCCTBE, MPAKTUYECKOM
OMbITE, HKCIEPTHBIX OIEHKAaX M JOPOrOCTOSAIIMX 3IKCIEPUMEHTANIbHBIX IMPOBEpKax
KauecTBa (DYHKUMOHUPOBAHUS CHCTEMbI. DKCIUTyaTallMOHHBIE PAcXO[bl, BO3HUKAIO-
M€ TMOCJI€ CAaYu TaKUX CHUCTEM, MOTYT CYIIECTBEHHO IPEBBIIATH PACXOJbl HA UX
co3ganue. VMccnenoBanus noka3pIBaoT, YTO Ha OOHAPYKEHUE OIIMOOK, TOMYIIEHHbIX
Ha CTaJuu MPOCKTUPOBAHMS, PACXOAYETCS MPUMEPHO B JiBa pa3a OoJibllie BPEMEHH,
YeM Ha UCIpaBJeHUe OMMOOK, JOMYIIEHHBIX Ha nocieayomux ¢aszax. [Ipu sTom uc-
IpaBJeHUE OMMUOKHU Ha CTaJANHU IPOEKTUPOBAHUS CTOUT B 2 pa3a, Ha CTaJAUH TECTUPO-
BaHus — B 10 pa3, a Ha cTaguu >KCIuTyaTauuu cuctemsl — B 100 pa3 goposke, 4eM Ha
ctaauu aHainuza. Kpome Toro, ommOKy aHaian3a U MPOEKTUPOBAHUS OOHAPYKUBAIOT-
Cs 4acTO CaMHMH I0JIb30BATENIIMHU, YTO BBI3BIBAET UX HEAOBOJIBCTBO M OCJIOXKHSET
conpoBoxaenue NC.

[Ipu 3TOM BBIOOP METOIOJOTUH MMPOEKTUPOBAHUS SBIISIETCA 1aJIEKO HE IPOCTOMN
3amauedi. B 1.6. gaH CcpaBHUTENBbHBIA aHANU3 CTPYKTYPHBIX (TIPOIIECCHO-
OPUEHTUPOBAHHBIX) U 00BEKTHO-OPUEHTUPOBAHHBIX NapagurM. CTpyKTypHBIE METO-
JOJIOTUH U UX MPUMEHEHHE Ha NMPAKTUKE N0APOOHO ONKCaHbI B pa3aene 4.

YyebHoe mocoOue mnpeaHazHayeHO sl (GOPMHUPOBAHUS COOTBETCTBYIOUIUX
KOMITETEHUUHA, HEOOXOAUMBIX JJIsl YCHEIIHON pealln3allii, BHEAPEHUS U JKCIUTyaTa-
MU MHPOPMAIIMOHHBIX CHCTEM. MaTepualibl KHUTH MOTYT OBITh UCITOJIb30BAHBI CTY-
JEHTaMH U TIperojiaBaresisMu B pamkax HarpaiieHus 230400 «MuadopmarmoHHbie

CHUCTEMBI M TEXHOJIOTUI» BBHICIIETO MPO(HEeCCHOHATBHOTO 00pa30BaHusI.



1. OCHOBHBIE HOHATHUSA ITPOEKTUPOBAHUSA
NHOOPMAIIMOHHBIX CUCTEM

1.1. OcHoBHBbIe MOHATHUA 0011€eii Teopuu cucteM (OTC)

Hcrtopus BozaukHOBeHUst OTC

B Hacrosiiee Bpemsi 3HaHUS YEJIOBEKA O MPUPOIE PA3POCIKCh 10 TAKOU CTere-
HU, YTO HE MPEACTABIACTCS BO3MOXKHBIM OXBATHTh HE TOJBKO BECh UX 00BEM, HO U
otnenpHbIe o0nacTu. [Ipu ATOM /IS cO3MaHMs MMONE3HBIX 3HAHUN W MPOTYKTOB HEOO-
XOJIMMBI CBEJCHUS U3 CMEXKHBIX oOnacteil. Teopus cucTeM mpu3BaHa MOMOYB YENO-
BEUECTBY B IMPEOJIOJICHUU HEJIOCTATKOB Y3KOU CHEIUaIN3allluM, YCUJICHUN MEXKIUCITU-
IUIMHAPHBIX CBS3€H, Pa3BUTUU JUAJIEKTUYECKOTO BUJEHUS MHUpPA, CUCTEMHOTO MBbIIII-
JIEHUSL.

Teopus cucrem BrepBbie OblIa MPUMEHEHA B TOYHBIX HAayKaX M TEXHUKE KakK
BKJIJI LIKOJIbI HAYKU ynpaBieHus. Kak camocTosiTelbHasi AUCIUIUIMHA TEOPUS CUCTEM
opopmmiiachk B 40-50-x rogax XX Beka. CUCTEMHBIN aHAIN3 CO BPEMEHEM CTaJl MEX-
U HAUTUCITUTUTMHAPHBIM KYPCOM, 0000IIAIOIINM METOI0JIOTHIO UCCIICIOBAHUS CIIOXK-
HBIX TEXHUYECKUX M COIMAIBbHBIX CHCTEM, a TaKXe IMPEACTaBIsIeT coO0M Haubosee
HAJICKHYI0 KOHILIETITYaJIbHYI0 OCHOBY COBPEMEHHOTO MEHEIKMEHTA.

Crnenndudeckoil 4epToil COIMAIIBHON POJIM HAYKH B HACTOSIIEE BpeMs SIBJIS-
€TCSl HaIlpaBJIECHHOCTh HAYYHOTO IO3HAHMS B LEJOM Ha co3faHue 3(h(OEKTUBHBIX
CPEACTB yIpaBJieHUs KaK MPUPOJHBIMU, TAK U COLUATILHBIMU MPOLIECCAMMU.

OnHO U3 MEepBBIX OTKPHITUH, caenaHHbiX ¢unocodamu (b.TpeHnToBCKMI), 3a-
KJIFOYAJIOCh B TOM, YTO JIEUCTBUTEIBHO 3()DPEKTUBHOE yIpaBiIeHUE TOHKHO YUUTHI-
BaTh BCE Ba)KHEWIIIME BHEIIHHE W BHYTPEHHUE (PAKTOPHI, BIUSIONIME HAa OOBEKT
ynpasieHus. [Ipu 3TOM riaBHasi CIOKHOCTb YIIPABJICHHS CBA3aHA, MO CO CJIOYKHO-
CTBIO IOBEACHUS JIOJICH.

Cnenyromee otkpbiTie (A.A. bormaHoB) 3akiodanoch B cieayromnieMm. Bee



CYILECTBYIOIIE OOBEKTHI M MPOLIECCHl UMEIOT OINPEAEIIEHHYIO CTENEHb, YPOBEHb Op-
TaHW30BaHHOCTU. Bce SBIEHUS paccMaTpUBAIOTCS, KaK HEMPEPBIBHBIE MPOLECCHI Op-
raHu3aluy M Je3opraHus3auuu. [Ipm 3TOM ypoBEeHBb OpraHu3alMy TEM BBILIE, YEM
CUJIBHEE CBOMCTBA LIEJOT0 OTINYAIOTCA OT MPOCTOW CYMMBI CBOMCTB €T0 YacTeM.

[[Inpokoe npu3HaHKE TEOPUH, OCO3HAHUE CUCTEMHOCTU MHUpaA Ha4asloch B 1948
roJy mocie myOauKanuu amepukanckuMm marematukoM H.Bunepom kuurm «Kubep-
HeThkay. [lepBoHavyanbHO OH ompenenser KUOEPHETUKY KaK «HayKy o0 YIpaBJiIeHUU
U CBSI3M B KUBOTHBIX M MAlllMHAX» (QHAJOTUU MPOLECCOB B JKUBBIX OpPraHU3Max U
MallMHax), I[03K€ aHAIM3UPYET C MO3ULHUA KHUOEPHETHKU IPOLECCHI, TPOUCXOs-
[[1e B OOIIECTBE.

C kubepHeTukoil Bunepa cBs3aHbl Takue MPOJIBHKEHUS, KaK TUIIM3ALUs MO/Ie-
Jei cUCTeM, BBIABIIEHHE 0COOOro 3HaYEHUs] OOpaTHBIX CBSA3EH B cUCTEME, TOTYEPKH-
BaHHE MPUHILNINA ONTUMAIBHOCTH B YIIPABJICHUHU U CUHTE3€ B LIEJIOM, OCO3HAHUE UH-
dopmaru Kak BCEOOIIETO CBOMCTBA MATEPUH U BO3MOKHOCTH €€ KOJUYECTBEHHOTO
OINHCAaHUs, pa3BUTHE METOOJOTUU MOJAEIUPOBAHUS BOOOIIE U, B 0OCOOEHHOCTH UEU
MaTEMaTH4YECKOI0 SKCIIEPUMEHTA C MOMOIbI0 DBM.

[TapannensHO M HE3aBUCUMO OT KHMOEPHETHKHU IPOKIJIAJBIBACTCA €Ile OJUH
MOJIXOJI K HayKe O CUCTeMax — oOias Teopusi cucteM. BoiagBuraercs uaes mocrpoe-
HUS TEOpUH, MPUMEHMMOW K CHUCTeMaMm JI000W mpupoisl (aBCTpHilcKuil Ouoior
Jl.bepranandu). Oqun U3 myTell peanu3anuyd STOW HJIEW — TMOUCK U 0000IIeHHE
CTPYKTYPHOT'O CXOJCTBA 3aKOHOB, YCTaHOBJIEHHBIX B PA3JMYHBIX AUCUUIUIMHAX. B
OTJIMYME OT MpeAblaylero noaxoaa (Buuep), rae u3y4aroTcss BHyTPUCUCTEMHBIE 00-
paTHBIE CBSI3M, a PYHKIIMOHUPOBAHUE CHCTEM PACCMATPUBAETCS MPOCTO KAK OTKIIMK
Ha BHEIIIHEE BO3JCHCTBUE, JaHHBINA MOAXO0J MOJYEPKUBAET 0CO00E 3HAUEHHE 0OMEHa
BEIIECTBOM, SHEpruei 1 HHPOPMAIIMEH ¢ OTKPHITON CPEIoH.

OTnpaBHOM TOYKON OOIIEH TEOPUU CUCTEM KaK CaMOCTOSATEIbHON HAyKH MOX-
HO cuuTaTh 1954 rox, xoraa ObUIO OPraHU30BAHO OOIIECTBO COACHCTBUSI PA3BUTHUIO
oO11eit Teopun cUCTeM. Y Ka3bIBa€TCS OCHOBHAsI MPUYMHA MOSIBICHUS HOBOM OTpaciu
3HAHUA:

C}’IHCCTBYCT 061112151 TCHACHIMA K JOCTHIKCHHUIO CIAWHCTBA PA3JIMYHBIX CCTC-



CTBEHHBIX U OOIIECTBEHHBIX HayK. Takoe eTUHCTBO MOKET ObITh MPEIMETOM H3yde-
HUs OTC. Drta Teopust MOKeT ObITh BaXHBIM CPEICTBOM (OPMHUPOBAHUS CTPOTHX
TEOpUl B HAyKax O >KMBOW MpHUpoje U odiectse. Bece 3T0 MOkKeT MpuOIU3UTh K J10-
CTHKEHUIO €IMHCTBA HayKU U €IMHCTBA HAYYHOTO0 00pa30BaHUsI.

Pa3BuTHeM CUCTEMHOIO aHAJIM3a 3aHUMAJINCh YUEHBIE CaMbIX PA3JIMYHBIX CIIE-
nuanbHocTel (pusuku, Guirocodsl, reosoru, MEAUKH, OMOIOTH). DTO yKa3bIBaeT HA
TO, 4yTO nonoxxeHne OTC HaxoaAUTCs B LIEHTPE YEIOBEYECKUX 3HAHUIA.

[To crenenu obmHocTr OTC cTaBAT HA OJIUH YPOBEHb C MAaTEMATUKOMN U (Pu10-
codueit (x.Ban I'ur). bauzko k OTC pacnonoxeHsl Ipyrue HayKu, 3aHUMAIoLuecs
U3y4YEHUEM CHUCTEM: KHUOEpHETHKA, TEOJIOoTus, Teopus HH(OpMaluM, UHKEHEpHas
Teopus CBsi3U, Teopusi IBM, cUCTEMOTEXHHMKA, UCCIICIOBAHUE OIEpAIMi U CBA3aH-
HbIC C HUMU HAaY4YHBIE U UHKECHEPHBIC HAIIPABIICHMUS.

OTC kak AMCUMIUIMHA, IPETEHAYIOIAs HA POJIb «CKEJIETa HAyKW» BO3JIOXKUIIA

Ha ceOst Takke PYHKITUIO pa3pabOTKU CUCTEMBI OCHOBHBIX TTOHSITHH.

OmnpeneneHus TOHATHI OOIEH TEOPUHN CUCTEM

Paccmorpum ocHoBHbIe ToHsATHS OTC, 6e3 onepupoBaHUsS KOTOPHIMH HEBO3-
MOKHO HU CTPYKTYPHUPOBAHKME HAYYHOTO 3HAHUS, HU aHAJIN3 OpTraHU3aIlHM.

[ToHsiTHE CHCTEMBI SBISETCS IIEHTPATBLHBIM B KHOCPHETHKE W TEOPUH CHUCTEM,
MHOT'HE aBTOPHI JaBajy dTOMY IMOHSATHIO pa3WyHbIe ompeaeiicHus. Ha ocHoBe aHa-
JM3a TPUIATH TSATH PA3TUIHBIX ONMPEACICHUN TOHITHS «CUCTEMay, ObLTH BHIOPAHBI
cnenytoniue (A.M.YemoB):

® CHCTEMa — MHOXECTBO 0OBEKTOB, HA KOTOPOM peali3yeTcs ONpeeICHHOE OT-
HOIIIEHUE ¢ (PUKCUPOBAHHBIMU CBOHCTBAMH,
® CHCTeMa — MHOXKECTBO OOBEKTOB, KOTOPBIC O0JIaIAlOT 3apaHee ONpeCIICHHbI-

MU CBOMCTBaMH ¢ (PUKCUPOBAHHBIMU MEKTy HUMH OTHOIIICHUSIMH.

DTH onpeneeHus, HeCMOTPS Ha KPAaTKOCTh, JJOCTaTOYHO TOJHBI, HO CIUIIKOM
TSDKENBI JIJIs BOCHpUATHSA. bojee MOHATHOE, HO B KOHTEKCTEe KUOCPHETHUKH, OTpeie-

nenue P.Omown: «cucrema — moodas COBOKYIIHOCTB IICPCMCHHBIX, KOTOPYIO H3.6J'IIOIL8.-



TEJIh BRIOUPAET M3 YKCIIA IEPEMEHHBIX, CBOHCTBEHHBIX PEATbHON «MAITHHENY.

Omnpenenenue Akkoda nu IMepu (MOHATHOE U HauboJiee YacTo BCTpeyaroleecs
B nuTepatype): «Cucrtema — MHOKECTBO B3aMMOCBSI3aHHBIX AJIEMEHTOB, KaXAbIH U3
KOTOPBIX CBSI3aH MPSAMO WJIM KOCBEHHO C KaXXJIBIM JIPYTUM DJIEMEHTOM, a JIBa JTIOObIC
MOJIMHOECTBA ATOTO MHOKECTBA HE MOTYT OBITh HE3aBUCUMBIMIY.

3HaueHUs] TOHATHUSA «CHUCTEMa» B TPEUYECKOM S3bIKE: COUYETAaHUE, OPTaHu3M,
YCTPOMCTBO, OpraHu3alus, COK3, CTPOM, pyKOoBOAsSIMUA opradH. IlepBeHCTBO B HC-
MOJIb30BAaHUU ITOTO TOHATHUS MPHUIHMCHIBACTCS CTOMKAM. Takke 3TO MOHITHE MPO-
CIIEKUBAETCS Y APUCTOTEIIS.

Hekoropele uaen, nexaiire B OCHOBE OOIeH Teopuu cCUCTEM (BCTpEUaroTCs
yxe y l'erens):

® [[€JI0€ €CTh HEYTO OOJIbIIIEE YEM CyMMa YacTel;

® [[EJI0€ OIpEAEIsIeT NPUPOLY YACTEN;

® YacTH HE MOTYT OBITh MO3HAHBI IPU PACCMOTPEHUH MX BHE I1IE€JIOTO;

® YacTH HaXOATCS B MOCTOSTHHOW B3aUMOCBSI3M M B3aUMO3aBUCUMOCTH.

CucremMa — 3TO HEKOTOpas UEIOCTHOCTb, COCTOSINAs W3 B3aUMO3aBHCHMBIX
AJIEMEHTOB M YAOBJIETBOPSIONIAS CAEAYIOIIUM JIBYM TPEOOBAHUSIM:

1) moBemeHUE KAXKIOTO JIEMEHTA CHCTEMBI BIUSET HA MMOBEICHUE CHCTEMBI B Iie-

JIOM, ¥ CYIIIECTBEHHBIC CBOMCTBA CUCTEMBI TEPSIFOTCS, KOT/1a OHA PACUJICHSIETCS;

2) TIOBEJCHUE SJICMEHTOB CHCTEMbl M MX BO3JICHCTBHE Ha IEJIOC B3aWMO3aBUCH-

MBI, U CYIICCTBEHHBIC CBOWMCTBA DJIEMEHTOB CHCTEMBI MPHU UX OTACICHUU OT

CUCTEMBI Takxke Tepstorcs (I'erenb mucan o TOM, 4TO pyKa, OTAEIEHHAs OT Op-

raHu3Ma, repectaet ObITh pyKOH, IOTOMY UYTO OHA HE KUBas).

Takum o0Opa3zoM, CBOICTBA, IMOBEIECHUE WM COCTOSIHUE, KOTOPBIMU O0JafaeT
CUCTEMA, OTIMYAIOTCS OT CBOMCTB, MOBEACHUS WJIM COCTOSIHUS 00pa3ylouux ee dJie-
MEHTOB (IIOJICUCTEM).

Koprexnoe onpenenenue cucremsr: S : { {E}, {A}, F }, roe S — cucrema, {E}
— COBOKYITHOCTb 3JIEMEHTOB, {A} — COBOKYIIHOCTh CBsi3el, F — CBOMCTBO ((yHKIHS).

OcHosHble Xapakmepucmuku CUCmMembsl.



® CBOMCTBO (Ha3HaueHUE, (DYHKIUS) CUCTEMbI OTJIMYHO OT CYMMbI CBOMCTB €€
AJIEMEHTOB (AMEPJIKEHTHOCTD); COBOKYIMHOCTh CBOMCTB JJIEMEHTOB CHUCTE-
MBI HE MPEJICTaBIsIET cO00I 00IIero CBOMCTBA CUCTEMBI, a 1a€T HEKOTOPOE
HOBOE CBOMCTBO;

e i MI000W CHCTEMBI XapakTEPHO HAIUYUE COOCTBEHHOM, Crieu(pUIecKon
3aKOHOMEPHOCTH JIEUCTBHSI, HE BBIBOJAMMON HEMOCPEICTBEHHO U3 OJHHUX
JIMIITB CTIOCOO0B IEHCTBUS 00PA3YIOIINX €€ DIEMEHTOB;

® BCsIKas CUCTEMa SIBJISICTCS] PA3BUBAIOIICHCS, OHA UMEET CBOE HA4ayio B MPO-
[JIOM ¥ TPOJOJKEHUE B Oy IyIIEM.

DJIEeMEeHT MpEICTaBIsIET OO0 Jlanee He NEIMMbId KOMIIOHEHT CUCTEMBI IIPH
JAHHOM CIIOCO0OE€ PAaCUJICHEHHs, 9TO KOMIIOHEHT, OOJalaloIuid PSAOM BaXKHBIX JUISI
eI PaCCMOTPEHUSI CBOMCTB, MPU TOM €r0 BHYTPEHHEE COJepKaHue (CTPOCHHE)
0E30THOCUTENBHO K TN PACCMOTPEHUSI.

[Ipu onpeneaeHUM STOTO MOHATUS HET TAKOro OOJBIIOr0 KOJIMYECTBA MHEHUH,
KaK B Clly4ae C MOHSATHEM «CHUCTeMa». Bce aBTOPHI MalOT CXOXKHUE OMpEeICHHs], HO
IpU ATOM YacTO YIMOMHHAIOT, YTO DJIEMEHTHI MOTYT B CBOIO OY€peib IMPEACTABIATH
co00i1 cuctemsl, T.€. ObITh nodcucmemamu. C 3TOM TOUKH 3pEHUs MPU aHAIIM3€E Opra-
HU3alUU (COCTABJIICHUH MOJICIIN) OCHOBHOW CJIOKHOCTBIO SIBIIICTCS pa3OvEHUE IEb-
HOM CHCTEMbI Ha KOHEYHOE YHCIIO DJIEMEHTOB, YTOOBI M30€XKaTh M3JIUIIHEH CIOKHO-
CTH | TIPH 3TOM HE MOTEPATH B aICKBATHOCTH MOJICIIN UCCIIETyEMOMY OOBEKTY.

Inemenmor (Ban I'ur) nenarcs Ha scusvie U Hedicugvle, 6XOOHbIE U 8bIXOOHbBLE.

Pa3znuumne mMexy BXOAHBIMU 3JIEMEHTAMH U PECYypCaMU OY€Hb HE3HAYUTEIbHO
U 3aBUCHT OT MOUYKU 3peHusi U ycaoBuid. B mpouecce mpeoOpa3oBaHus BXOJHBIE dJie-
MEHTBI — 3TO T€ DJIEMEHTBI, KOTOpbIE MOTPEOISAIOT pecypchl. Onpenenss BXOIHBIC
AJIEMEHTBI M PECypChl CHCTEM, BKHO YKa3aTh, KOHTPOJHUPYIOTCS JIM OHU MPOCKTH-
POBIIIMKOM CHCTEMEI, T.€. CIEAYeT WX pacCMaTpWBaTh KaK YacTh CHCTEMbBl WJIM Kak
4acTh OKPY>KAIOIIEH Cpe/ibl.

[Tpu ouenke 3¢ (HEKTUBHOCTH CUCTEMBI 8X0OHbIE 2/IeMEHMbL U pecypCbl 0OBIYHO
OTHOCST K 3aTpaTam.

Bvixoonvie snemenmul MPEACTABISIIOT CO00M pe3yJibTaT mpoliecca mnpeodpaszo-



BaHUS B CUCTEME M paCCMaTPUBAIOTCS KaK BBIXOABI (HApUMEp, MPUOBLIH).
Oxkpy:kaomas cpena. Oxpyoicarouyro cpedy MOXHO MPOTUBOIOCTABUTD Jile-
menmy. Ecnu aneMeHT onpenenser (OrpaHUYMBacT) YPOBEHD JIeTallu3allii CUCTEMBbI B
paMKax OIpEJEICHHBIX TPaHUll, TO OKPYXKAIOIIasl Cpe/ia 3TU TPaHUllbl yCTAHABINBAET.
Ecnu cuctema — 3TO 1e/IeHaNpaBiIEHHOE MHOKECTBO B3aMMOCBSI3aHHBIX 3JIEMEHTOB
11000 PUPOJIBI, TO BHELIHSS (OKpYy»XKarolas) cpejia — 3T0 MHOXKECTBO CYIIIECTBYIO-
X BHE CUCTEMBI DJIEMEHTOB JIF0O0H MPUPOIBI, OKA3bIBAIOIINX BIUSHUE HA CUCTEMY
WJIM HAXOJISIIUXCS MOJT €€ BO3ICHCTBUEM.
CBsI3b — OTHOIIICHUS MEXAY PJIEMEHTAMH.
Crpykrypa. Ilonsatue cmpyxkmypsi CBSI3aHO C YNOPSAIOYEHHOCTBIO OTHOIIE-
HUM, KOTOPHIE CBS3BIBAIOT AJIEMEHTHI CUCTEMBI. «YTOOBI OJIYYUTh BEJIOCUIIE, HEI0-
CTaTOYHO TMOJIYYUTh KOPOOKY CO BCeMH ero JetansiMu. Heobxoaumo erie nmpaBuibHO
COEJIMHUTD JIETATH MEXK]LYy CO00.
Cmpykmypa — 3TO COBOKYIHOCTh HEOOXOJMMBIX M JOCTATOYHBIX VIS IOCTH-
YKEHMS 11eJI OTHOIIeHUM Mexay asemenTtamu (Ileperynos u TapaceHko).
Hpyrue onpeneneHus CTpyKTyphbl:
® COBOKYIHOCTH CBSI3€H MEXKAY AJE€MEHTaMH CHCTEMBbI, OTpaXalollUX MX B3au-
MOJICHCTBHE;
® YCTOHYMBAs YNOPSAIOYEHHOCTh €€ AIIEMEHTOB U CBS3EM;
e (Jopma npencTaBiIeHUs HEKOTOPOTo 0OBEKTA B BUJIE COCTABHBIX YacTEH;
® MHOXECTBO BCEX BO3MOXKHBIX OTHOIICHUN MEXIYy IMOJCUCTEMaMU U IJIEMEH-
TaMU BHYTPH CUCTEMBI;
® COBOKYIHOCTb 3JIEMEHTOB W CBSI3€d MEXKIy HHMH, KOTOPBIE OINPEAENSIIOTCS,
UCXOJIA U3 pacmpenencHus GYHKIUA U ITeJIeH, MOCTaBIECHHBIX Mepe]] CUCTe-
MO,
® TO, YTO OCTAE€TCA HEU3MEHHBIM B CUCTEME IIPU U3MEHEHUU €€ COCTOSIHUSA, IIPU
peanu3aiy pa3indHbIX (HOpPM MOBEACHUS, IPU COBEPIICHUN CUCTEMOM omepa-
AN U T.IL.;
® COBOKYIHOCTbH JJIEMEHTOB U CBA3€H MEXKIy HUMH, ONPEACIAIONIUX LIEJIOCT-

HOCTBb CUCTCMBEI.
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CTpyKTypa onpeneser yeioCmHoCmy, 6HYMpeHHee cooepiicanie 1 OCHOBHBIE
ceolicmea cucmemvl, N3MEHEHHE CTPYKTYPbI BEAET K U3MEHEHHIO CBOMCTB CUCTEMBI.

DHTpONUA. DHmponueu Ha3bIBAETCs CTEIEHb HEYTIOPSAAOUYEHHOCTH.

B TepmonHaMuKe, OTKyAa 3aMMCTBOBAHO 3TO IOHSATHUE, SHTPOIIHS CBSI3bIBACTCS
C BEPOSATHOCTHIO BOZHUKHOBEHMS OIIPENEICHHOTO PACIIOIOKEHUS MOJIEKYI.

B kubepueruke u OTC 3HTpOnuUs 03HAYAET BEIMYUHY Pa3HOOOpa3usi CUCTEMBI,
rie moJ pa3sHooOpa3ueM MOHUMAETCsl CTENEeHb HEONPEICIEHHOCTH, BO3HUKAIOLICH
Ipy BbIOOpE M3 OOJBIIOrO YUCIIA BO3MOKHBIX BApUAHTOB.

Jlist yMEHbLIEHUSI 3HTPONUHM HEOOXOAMMO YMEHBUIMTh CYLIECTBYIOIIYIO HE-
OIIPENIETIEHHOCTb, YTO OOECIIEUNBAETCS ITyTEM II0JIyUYEHUSI HHPOPMAaLUH.

[ToHSATHS SHTPONUU U KOJUYECTBA MH(OPMAIIMM MOXKHO MCIOJb30BATh AJIS TO-
0, YTOOBI JaTh XapaKTEPUCTUKY >KUBBIM M HEKUBBIM CUCTEMAaM.

Hexuble cuctembl (paccMaTpUBaKOTCS OOBIYHO KaK 3aKpbIThIE) MUMEIOT TEH-
JEHIMIO Pa3BUBATHCS 110 HAIIPABJICHUIO K COCTOSHHUIO MAaKCUMAJIbHON HEYIOPSA0YEH-
HOCTH Y SHTPOIIHUH.

OTIUYUTENBHON YEPTON KUBBIX (OTKPBITHIX) CUCTEM SBIIIETCS UX CONPOTHUBIIS-
€MOCTh IPOLECCY Pa3yINOPSIOYEHHUS U UX Pa3BUTHE I10 HAIIPABJIEHUIO K COCTOSHUIO
0oJiee BBICOKOI OpraHu3aIum.

OTC o0bsicHAET 3T TEHACHIIUU, OCHOBBIBASICH HE CIEIYIOMNX (PaKTax:

e 00paboTka mH(OpMALUU OPUBOJUT K COOTBETCTBYIOIIEMY YMEHBIICHHUIO IO-

JIOKUTENBHON DHTPOIINH;

® [I0JyY€HHE DHEPIUu W3 BHEIIHEH cpebl (YBEJIMYEHHE OTPULIATENILHOM 3HTpPO-
1K) TPOTHBOACHCTBYET OCIA0EBAIOIIMM TEHIACHIMSIM HEOTBPATHMOIO ecTe-

CTBEHHOT0 Ipoliecca (YBEIMUEHHUIO IOJ0KUTEIBHON SHTPOIHH).

KubepHeTuka ycTaHOBWIJIA, YTO YHOPABICHUE MPUCYIIE TOJbKO CHUCTEMHBIM
oObeKTaMm, a oOImIMM B mpoueccax (yHpaBieHUs) SBISETCS €ro aHTHIHTPOIUNHBIN
XapakTep, HAIPaBICHHOCTh HA YyHOPAJOYECHHE CUCTEMbl. KOHEYHON LEIbI0 TEOPHUH
YIPABJICHUS SIBISETCS YHUBEpPCAIHM3ALMs, & 3HAYUT COINIACOBAHHOCTh, ONTHMH3ALIHS

1 HanoobIas 3PGHEeKTUBHOCTh PYHKITMOHUPOBAHUS CHCTEM.
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CocTaB CUCTEMBI

OCHOBHBIMH YaCTSIMU CUCTEMBI SIBIITFOTCS 86X00, npoyecc (uiu onepayus) u 8ul-
X00.

IlepBas yacTh cucTEMBI — 6x00. Y J1I000H CUCTEMBI BXOJI COCTOUT U3 DJIEMEH-
TOB, KJIaCCU(PUIIUPYEMBIX IO UX POJIH B MPOIECCaX, MPOTEKAIOIIUX B CUCTEME.

Ilepsviti 21emenm 6xoda — TOT, HaJ KOTOPBIM OCYLIECTBIISECTCS HEKOTOPBIN
MpoIiece, WK Oneparnus. DTOT BXOJ €CTh W OYyJIeT «HArpy3KOi» CUCTEMBI (ChIPhE,
MaTtepualbl, SHeprus, UHPopMaIus 1 Jap.).

Bmopuvim anemenmom 6xo0a CUCTEMBI SIBISIETCS BHEIIHSIS (OKpYyXKaromiasi) cpe-
1a, 1MOJi KOTOPOM MOHUMAETCSI COBOKYIHOCTH (DaKTOPOB M SIBJICHHI, BO3ACHCTBYIO-
KX Ha MPOIIECCH CUCTEMBI M HE MO IAIOIINXCS IPSIMOMY YIIPABICHUIO CO CTOPOHBI
€€ PYKOBOJIUTEIICH.

He xonTponupyemble cucreMamu BHENIHKE (GAaKTOPhl OOBIYHO MOKHO pa3OUTh Ha

06e Kamezopuu.

e CiydyaiiHbIe, XapaKTepu3yeMble 3aKOHAMHU paCIpE/IeNICHUs, HEM3BECTHBIMU 3a-
KOHAMU WJIM JeUCTByomMe Oe3 BCAKUX 3aKOHOB (Hampumep, MPUPOIHBIC
YCIIOBHS);

e (bakTophl, HAXOASIHUECS B PACTIOPSDKCHUH CUCTEMBI, SIBJISIIONIEHCS BHEUTHEH U
aKTUBHO, Pa3yMHO JEHCTBYIOIIEH MO OTHOIIEHUIO K paccCMaTpuBaeMOM CUCTe-
Me (HampuMmep, HOpMAaTUBHO-TIPABOBBIC IOKYMEHTHI, I1€JIEBBIE YCTAHOBKH ).
[]enu BHENIHEW CUCTEMBI MOTYT OBITh WU3BECTHBI, H3BECTHHI HE TOYHO, BOBCE HE

W3BECTHBI.

Tpemuii snemenm 6xooa 00ECTIEUMBACT pa3MEIICHUE U TEPEMEIICHHE KOMIIO-
HEHTOB CHUCTEMbI, HAIIPUMEP Pa3IUYHble HHCTPYKIIUH, TTOJOKEHHUS, IPUKA3bI, TO €CTh
3a/laeT 3aKOHBI €€ OpraHM3aluud W (DYHKIHMOHUPOBAHUS, IEIH, OTPAHHMYUTCIHHBIC
YCIIOBUS U JIP.

[To copepkanuio 6x00bl KIaCCUPUIUPYIOTCS HA MamepuaibHvle, dHepeemuye-
cKue, uHgopmayuorHvle, MOTYT TIPEACTABIATh COO0O0M JIF0OYI0 KOMOMHAIIMIO BhIIIE-

IMCPCUNCIICHHBIX.
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Bropasi yacTh cucTeMbl — 3TO OlEpaluy, NPOLECChl UM KaHaJbl, 4epe3 KO-
TOpbIE MPOXOJAT JIEMEHTHI BXxoja. CuctemMa JIOKHA OBITh YCTpOEHa TakuM oOpa-
30M, YTOOBI HEOOXOUMBIE MPOLIECCH (TPOU3BOJICTBEHHBIE, MOATOTOBKU KaJIpOB, Ma-
TEePUAIbHO-TEXHUYECKOTO CHA0XEHUS W JIp.) BO3JCUCTBOBAIM MO OMpPEACICHHOMY
3aKOHY Ha Ka)XKIIbIi BXOJl, B COOTBETCTBYIOLIEE BPEMS I JOCTHXKEHUS KEIAEMOTO
BBIXO/IA.

Tperbsi yacTh CHCTEMBI — BBIXO/I, SABJISIIOLIUNICS TPOIYKTOM HIIH PE3YyJIbTATOM
ee gesTenbHOCTU. CHCTeMa Ha BBIXOJIE JOJDKHA YAOBJIETBOPATH PSAY KPUTEPHEB,
BOKHEUIIINE U3 KOTOPBIX — CTAOMJIBHOCTh U HaJeKHOCTh. 10 BBIXOY CyasT O cTeme-
HU JOCTHKEHUS LI€JIEH, IOCTABICHHBIX MEPE]l CUCTEMOM.

OOparHasi cBsI3b. YNIPaBJISIONIMI MEXaHWU3M JIIO00N CHUCTEMbl OCHOBAaH Ha
NPUHITUIIE TI0JIaYM BBIXOHOTO CUTHaja o0paTHO Ha BXOJ. [loatomy obpammuas ceazv
— MOHSATHE, JIekKAUIee B OCHOBE OCHOBHBIX MPUHLMIIOB YHPAGLEHUSL CUCMEMAMU.
NMeHHO 0HO CTIOCOOCTBOBAIO YCTAHOBJICHHIO MPUHITUITUATBHBIX AHAJOTUNA MEXKITY
OpraHu3alyell yrnpaBJIeHHs] B TAKUX KaUYE€CTBEHHO PA3IMYHBIX CUCTEMaXxX, KaK Mallu-
HbI, )KUBBIC OPTaHU3MbI U KOJUIEKTUBHI JtoAeH. Obpamuasn c65:3b 03HAYAET COECIUHE-
HUE MEXKJy BBIXOJOM M BXOJIOM CHCTEMBI, OCYIIIECTBIIsIEMOE TUOO HEMOCPEACTBEHHO,
6o yepes npyrue aneMeHTbl. OCHOBHBIMU (YHKYUAMU OOPAMHOU CE53U ABIISIFOTCS:

® [POTUBOJICUCTBUE TOMY, UTO J€JaeT cama CHUCTEeMa, KOrJa OHa BBIXOJUT 3a

YCTaHOBJICHHbIE MPEJIEibl (HapUMep, pearupoBaHre Ha CHIXKCHUE KauecTBa);

® KOMIICHCAIMSl BO3MYILUEHUN U MOAJEPKAHUE COCTOSHUSI YCTOMYMBOIO PaBHO-

BECHS CUCTEMBI (HalpuMep, HEMoJIagKu B paboTe 000pyA0BaHUsA);

® CHUHTE3MPOBAHHUE BHEIIHUX U BHYTPEHHHUX BO3MYILIEHUM, CTPEMSIIUXCS BBHIBE-

CTU CHUCTEMY M3 COCTOSIHHUSI YCTOMYHMBOTO PABHOBECHS, CBEICHUE ATUX BO3MY-

IIEHUA K OTKJIOHEHUSIM OJHOW WJIM HECKOJBKHX YIPaBIseMbIX BEIUYUH

(Hanmpumep, BbIpadOTKa YIPABIAIONIMX KOMaH/ HAa OJHOBPEMEHHOE MOSIBJICHUE

HOBOI'O KOHKYPEHTA U CHUYKEHUE KaueCTBa BBIITyCKaeMON MPOYKIIHUN);

e BbIPabOTKA YyNPABIAIONIMX BO3JEHCTBUNA HA OOBEKT M0 MII0OXO0 (GopMaInu3yeMo-

My 3aKOHY (HampuMep, yCTaHOBIJICHHE Oojiee BHICOKOU II€HBI HAa YHEPTOHOCH-

TCJIN BBI3BIBACT B ACATCIIBHOCTH PA3JIMYHBIX OpFaHHBaHHﬁ CJIOXXHBIC N3MCHC-
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HUS, KOTOPbIE MEHSIOT KOHEYHBIE PE3yibTaThl UX (DYHKIMOHUPOBAHUS, Tpe-

OYIOT BHECEHMsI U3MEHEHUHN B MPOU3BOJICTBEHHO-XO3SIMICTBEHHBIN Tpoliecc my-

TEM BO3JICHCTBUI, KOTOPbIE HEBO3MOXKHO OMHUCAThH C MOMOIIBI0 aHATUTUYECKUX

BBIPAKEHUN).

Hapyimenne oOpaTHBIX CBsi3el B COLMATIbHO-DPKOHOMHYECKMX CHUCTEMax II0
Pa3JIMYHBIM MPUYKUHAM BEJIET K TSHKENBIM MOCAeACTBUSIM. OTaeIbHbIE JTOKAIbHBIE CH-
CTEMBI YTPAUYMBAIOT CHOCOOHOCTHh K JBOJIOIMH U TOHKOMY BOCIPHUSATHIO HAMEUaro-
IIUXCS HOBBIX TEHJEHIUM, MEPCIEKTUBHOMY PA3BUTHI0O U HAYYHO OOOCHOBAaHHOMY
MIPOTHO3UPOBAHUIO CBOEH JEATENILHOCTH Ha JJIMTENIbHBIN Nepuoj BpemMeHH, 3P dek-
TUBHOMY MPUCTIOCOOJICHUIO K TTOCTOSIHHO MEHSIOIIUMCS YCIOBUSIM BHEIITHEH CPEeJibl.

OCOOEHHOCTBIO COYUANbHO-IKOHOMUYECKUX CUCMeM SBIISIETCS TPYAHOCTb YeT-
KOTO OIpeJeIeHns] 0OpaTHBIX CBs3EH, KOTOpbIE B HUX, KaK MPABWIIO, UIMHHBIE H
POXOJAT Yepe3 LENbId psii MPOMEXYTOUHBIX 3BeHbEeB. CamMul yIpaBiisieMble BETUYH-
Hbl YaCTO HE MOJJIAl0TCSl SICHOMY ONPEACIICHUIO, U TPYJHO YCTaHOBUTH MHOKECTBO
OTpaHUYCHHM, HAKJIAJbIBAEMbIX Ha MapaMeTphbl ympaBisieMblx BennuuH. He Bceraa
U3BECTHBI TAK)XE JCHCTBUTENIbHBIC MPUYMHBI BHIXOJA YIIPABISEMbIX MMEPEMEHHBIX 3a

YCTAHOBJICHHBIC ITPCACIIbI.

Tumosorus cucTem

Cucrembl ObIBAIOT drcusbimy (00JATAIOIIMMEI OMOJIOTHYECKUMU (PYHKITUSIMHU)
Hedcusbimuy. PaznuuaroT gusuueckue (konkpemuwvle) U abcmpakmuwvle cuctembl. Cu-
CTEMY OTHOCAT K KOHKPEemHbIM ((huzuyeckum), €Ciu Mo KpaHel Mepe JaBa ee dJe-
MEHTa SBIIIOTCS 00bEKTaMH, CyOBEKTaMH, TMOO TEMHU U IpyrumMu. Ouzndeckue cu-
CTEMBI COCTOSIT U3 JIFOJICH, U3IeTNi, 000py0BaHUS, MAIIIMH U TIPOYNX PEATHHBIX WITH
UCKYCCTBEHHBIX 00BEKTOB. CHCTeMa HA3bIBACTCA aOCMPAKMHOLU, €CIIA €€ DJIEMEHTHI
SIBIISIIOTCSL TOHATHSIMH. B abCTpakTHBIX CHCTEMax CBOMCTBA OOBEKTOB, CYIECTBOBA-
HUE KOTOPBIX MOXET OBITh HEM3BECTHBIM, 32 UCKIIOUYCHUEM UX CYIIECTBOBAHUS B YME
UCCJIeIOBATEIs, IPEICTABIISIIOT CUMBOJIBL. Vieu, MiiaHbl, TUIIOTE3bI U MTOHATHUS, HaXO-

JAMUECA B IT0JIC 3PpCHUA UCCIICA0BATCIIsl, MOT'YT OBITh ONHMCAaHBI KaK a6CTpaKTHBIC CH-
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cteMbl. Bce abcmpaxmuble cucmemul SIBISIOTCA HEHCUBLIMU, B TO BPEMS KaK KOH-
KpemHvle cucmemsbl MOTYT OBITh U JCUBLIMU, U HENHCUBLIMU. Bupmyanvusie cucmemsl
— Pa3HOBUIHOCTH KOHKDEMHDbIX.

B 3aBucHMMOCTH OT TPOUCXOXKIEHUS BBIIEISAIOT: ecmecmeeHHble CUCTEMBbI
(Hanmpumep, KJIMMAaT, 1M04YBa) U cOelaHHble Yel0BEKOM.

[To Tumy COCTaBHBIX YacTEH, BXOAIINX B CUCTEMY, TOCIEIHUE MOXKHO KJIac-
cuuIupoBaTh Ha MawuHHble (ABTOMOOWITb, CTAHOK), Yel08eKo-MauiutHble (CaMOoJIeT
— IIWJIOT) U 10 TUIY «coyuaibHvie» (KOJIIEKTUB OpraHu3aIiun).

[To 1eneBbIM MpU3HAKAM PA3IUYAIOT: 0OHOYENe8ble CUCTEMBI, TO €CTh MpEeIHA-
3HAUEHHBIE JJIs1 PEIICHUS OJJTHOM eIMHCTBEHHOM LIETIEBOM 3aJ1a4Ml U MHO20yelegble.

Kpome Toro, MOXHO BBIIETUTh (DYHKYUOHAIbHbIE CUCTEMBI, 00€CTICYMBAIOIINE
pEIICHNE UM PaCCMOTPEHHUE OTACIIbHONW CTOPOHBI WIJIM aClieKTa 3a/1auu (TUIaHUupOBa-
HUe, CHa0XXEHHUE U T. I1.).

[o cremenu CBsi3u C BHEMTHEH CPEIO CHCTEMBI KIIACCU(DUITUPYIOT HA OMKpbINble
U 3aKkpwvimole (3amkHymoie). Omrpvimole cucmemsl — 3TO CUCTEMBI, KOTOpbIE 00Me-
HUBAIOTCS MaTepHAbHO-MH(POPMAIIMOHHBIMU PECypcaMu WIIM SHEPTHeH ¢ OKpyKa-
IOIICH Cpeloil peryJsIpHbIM U MOHSATHBIM 00pa3oM. [IpOTHBOMOIOKHOCTBIO OTKPHI-
TBIM CUCTEMaM SIBJISIIOTCS 3aKpbimule (3aMKHYymule). 3aKkpvimvle cuchnemvl TEHCTBY-
0T C OTHOCHUTEIIEHO HEOOIBIIMM OOMEHOM DHEPTUeH WM MaTepHallaMU C OKPYKaro-
e cpeoil, HampuMep XMUMHUYECKash peakiys, MPOTEKAIollas B TepPMETUYESCKU 3a-
KpbITOM cocyle. Bee orcusvie cucmemol — omxpoimole. Heorcusole cucmemul sIBISIOT-
Csl OTHOCHUTEILHO 3aMKHYMbLMU; HATMYAE OOPAaTHON CBS3U HAJEISICT MX HEKOTOPBIMH
HEMOJIHBIMU CBOMCTBaMU >KMBBIX CUCTEM, CBSI3aHHBIMU C COCTOSTHUEM pasHosecusi. B
JIEJIOBOM MHPE 3aKkpvimvie cuchmemvl TPAKTUYECKU OTCYTCTBYIOT, U CUMTAETCS, UYTO
OKpYIicaowas cpeda SBISIETCS TIIaBHBIM (PAKTOPOM YCIIEXOB M HEYyAau JeATEeIbHOCTH
paznuYHbIX opraHu3anuii. OJHAKO MPEACTaBUTENICH Pa3IUYHBIX IIKOJI YIPABJICHHUS
nepBeIx 60 JIET MpOIUIOro BEKa, KaK MPaBUJIO0, HE BOJHOBAIM MPOOJEMbl BHEIIHEH
Cpelibl, KOHKYPEHIIMM U BCEro OCTAJIBHOIO, YTO HOCHUT BHEUIHUUW MJIsi OpraHU3AINH
xapaktep. [Toaxos ¢ Touku 3peHHsl 3aKPBITOM CHCTEMBI TIPEAIOIarai To, 4TO CISTyeT

ACJIAaTh, YTOOBI ONITUMHU3UPOBATH UCIIOJIB30BAHUC PECYPCOB, IIPUHHUMAasl BO BHUMAHUC
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TOJIBKO ITPOMCXO/SIIEE BHYTPH OpraHu3anuu. Peanun okpyxaromero Mupa 3acTaBu-
JIM MCCJIeIOBATEeNIe U MPaKTUKOB MPUUTH K BBIBOAY, YTO JIt00As MOIMBITKA MOHATH CO-
UATbHO-3KOHOMUYECKYIO0 CHUCTEMY, pacCMaTpHBasi €€ 3aKpbhITOW, 0OpeyeHa Ha Ipo-
BaJl, IOCKOJIbKY I'JIaBHYIO POJIb B OKPYXKAIOIEM HAC MUPE UTPAET HEYCMOUYUBOCTb U
HepasHosecHocmb. C 3TOW TOYKU 3pEHUSI CUCTEMbI MOXHO KJIACCHU(PUIMPOBATh HA:
pasnogecHvle, c1abo pasHo8ecHble, CUIbHO HePABHOBECHbIe.

JInst  coumanbHO-3KOHOMUYECKUX CHCTEM COCTOSIHUE PABHOBECUS MOKET
HAO0JII01AThCSl HA OTHOCUTENIBHO KOPOTKOM MPOMEXYTKe BpeMeHu. st crabo pasno-
8eCHbIX CUCTEM HEOOJIbIINE U3MEHEHHs BHEITHEH Cpebl Aal0T BO3MOXHOCTh CHCTE-
M€ B HOBBIX YCJIIOBUSIX IOCTHYb COCTOSIHUS HOBOTO paBHOBecHs. CuibHo HepagHogec-
Hble cucmemvl, KOTOPblE BECbMa YYyBCTBHUTENIbHbI K BHEIIHUM BO3JEUCTBUSIM, MO
BJIMSIHUEM BHEUIHMX CHTHAJIOB, Ja)k€ HEOOJBIIMX MO BEJIMYMHE, MOTYT IEpecTpau-
BaTbhCS HEMPECKa3yeMbIM 00pa3oM.

CucremMa MOXET OBITH YCMOUYUBOU U HEYCMOUUUBOU. Yemouuueocms cucme-
Mbl — 3TO COCTOSIHME, O3HAYAOUIEE HEM3MEHHOCTh €€ CYIIECTBEHHBIX IEPEMEHHBIX.
Heycmotiuusocms BblpaxaeTcsi B TOM, YTO CUCTEMA, OPraHU30BaHHAs JJi BBIIOJIHE-
HUS ONPEJICTICHHBIX (YHKIUH, IepecTaeT UX BBINOJHATH MOJ BIUSHUEM KaKUX-JIHOO
PUYHH.

B u3Mensromencs cpeae wiv noja BO3AECHCTBUEM PA3JIMYHBIX «BO3MYLIEHUW,
KOTOPBIE JOCTUTAIOT IIOPOTa YCMOUYU80Cmu, CAICTEMAa MOKET MPEKPATUTH CYLIECTBO-
BaHUe, MPeBpalaThCs B APYTYIO CUCTEMY WJIM PacnajaThCsl Ha COCTABHbBIE 3JIEMEHTHI
(mpumep — 6aHKPOTCTBO mpeAnpusiTusi). CnocoOHOCTh CUCTEMBI OCTAaBATbCSA VCMOL-
YUBOU YEpe3 U3MEHeHUs C80ell CMpPYKmypbl U TOBEJIEHUS HA3bIBACTCS VIbmMpacma-
ounvrocmoro. Komnanuu o0ecrneunBaroT BHICOKHI YPOBEHb CBOEH cmabunbHocmu 3a
CUET BBICOKOW NMPHUCHOCOOISAEMOCTH K BHEIIHMM M BHYTPEHHHM YCJIOBHUSM CBOEIO
dbyHkunonupoBanus. Takue KOMIIaHUM CBOEBPEMEHHO IMPEKpaIlalOT OJHHU HAIpaB-
JIEHUS] CBOEH AESATENbHOCTA U HAYMHAIOT JIPYTUe, BOBPEMS BBIXOJIAT Ha HOBBIE PHIHKU

H IIOKNJAaroT 6€CHepCHeKTHBHHe.
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AJanTHBHBIE CUCTEMBI

AJlJaNITHBHBIE CHCTEMbI — 3TO CUCTEMBI, KOTOPBIE MOT'YT IIPUCIIOCA0INBATHCS K
U3MEHEHUSIM KaK BHYTPEHHUX, TaK U BHELTHUX YCJIOBHH, T.€. CIIOCOOHBIE K aIarTaluu.

Pasznnuaror naccusnyro ananranuio (pearupoBaHUe CUCTEMbl HA U3MEHEHHE
OKpY’Karollen cpejibl) U akmusHylo (BO3AEHCTBUE CUCTEMBI HA OKPYKAIOILYIO CPELY).

AJTanITUBHBIE CUCTEMBI MMOJAPA3IAEISIIOTCSA HA CAMOHACMPAUBAIOWUECS U CAMO-
opeanusyrouwjuecs CUCTEMbI. B mepBoM cilydyae B COOTBETCTBUH ¢ U3MEHEHUSMU
BHELIHEH CpeJibl MeHseTCsl croco0 (PYHKIIMOHUPOBAHUSI CUCTEMBI, @ BO BTOPOM — Me-
HSIETCS CTPYKTYpa, OpPraHu3alus CUCTEMBI.

Camoopranusyomascs cucreMa — KubepHeTuueckast (MM JMHaMU4ecKast)
aJlanTHBHAs CUCTEMA, B KOTOPOM 3allOMUHaHKe MH(popManuu (HAKOIUIEHUH OIbITA)
BBIPAYKAETCS B U3MEHEHUU CTPYKTYPBI CUCTEMBI.

CaMOOpFaHI/By}OHlI/IGCH N BBICOKOOPTaHU30BAHHBIC aTAIITUBHBIC CUCTCMBI 00

JaIar0T, KPOME TOTO, CHOCOOHOCTHIO TaK U3MEHSTH BHEIITHIOIO CPEy, YTOOBI N3Me-
HEHHE COOCTBEHHOIO MOBEACHHUS CUCTEMBI HE SIBJISIII0CH HEOOX0AUMBbIM. OHH B CO-
CTOSTHUU U3MEHSITH (a1alTUPOBATh) BHEIIHUE YCIOBUS IJIs1 TOCTUXKEHUS COOCTBEH-
HBIX IICJICH.

Ecnu ynpasnsemas cucteMa u (OKpyskaroias) cpejia CTalluOHapHBI, TO aJ1ar-
THUBHAs yIPaBJISAIONIas CUCTEMA MO UCTEUCHUH ONPEICICHHOr0 NEPHOJia BpEMEHU
HaKaIuIMBaeT HEOOXO0MMYI0 HH(POPMAITHIO, YCTPaHsIET HEONPEIeIeHHOCTh, U Kade-
CTBO aJJalITUBHOTO yIpPaBJICHUS NMPUOIUKAETCA K KaueCTBY ONTUMAIBLHOTO yIpaBJe-
HUS B YCIIOBUSIX MOJTHOM MH(pOpMAIIIH.

B camoopranusyromnmxcst cucreMax XapakKTepUCTUKH 00BbEKTa YIPaBICHUS
MEHSIFOTCSI BO BPEMEHU U YCTPAHUTh HEOIPEIEIECHHOCTh MOTHOCThIO He yaaercs. O-
HAKO B T€X CIIyJasx, KOTJia MPOIeCcC aanTaiiui ObICTPO CXOIUTCS K ONTUMAIILHOMY
MPOIIECCY, KAYECTBO aJalITUBHOTO YIIPABICHUS MOXKET MAJIO OTJIMYATHCS OT OITH-
MaJIbHOTO.

IToBeneHue afanTUBHBIX CUCTEM SIBJISIETCS AyalibHBIM. C OTHOM CTOPOHBI, HE-
BO3MOKHO OCYIIECTBUTH 3P(HEKTUBHOE YIIPABICHUE, HE 3HAS XaPAKTEPUCTUK yIIPaB-

JISIeMOM CHUCTCMBI, C I[perfI — MOJKHO M3Y4aTb 3THU XaPAKTCPUCTUKHU B IIPOLICCCEC

17



YIPABJICHUSI U TEM CaMbIM YJIy4IlIaTh YIIPABJICHHUE, CTPEMSCH K ONITUMaIbHOMY. B
ATOM CJIy4ae yIpaBJSIONINE BO3ICUCTBUS HOCIT IBOMCTBEHHBIM XapaKTep: OHU CITy-
’KaT CPEJICTBOM KaK aKTUBHOI'O U3yUY€HUs, TO3HAHUS YIIPABISIEMOMN cuCTeMbl 1ist Oy-
IYIIEro, TaK ¥ HEMOCPEICTBEHHOTO YIIPaBJICHUS B TEKYIINII MOMEHT. B aanTHBHBIX
cuctemax (ympaBieHHs) BCET/la CYIIECTBYET U3BECTHOE MPOTHUBOPEUUE MEXKTY T1O-

3HABATEJIBHOW U HANpaBJISIoMEN (QYHKIUSIMH YIIPABISIOMNX BO3AEHCTBUM.

bouabmiue U cJ10KHBIE CHCTEMBbI

Boabmas cucrema — cucrema, COCTOSIIAS M3 3HAYMTEIBHOTO YHMCIa OJIHO-
TUITHBIX AJIEMEHTOB U CBsizeil. OCOOEHHOCTh O0IbUIUX cucmem — CIIOXKHAsI UepapXu-
YyecKasi CTPyKTypa OpraHu3allid CUCTEMBbI, IIPEAYCMAaTPHUBAIOIIAsl COYETAHUE LIEHTPA-
JIM30BAaHHOTO YIIPaBJIEHUS C aBTOHOMHOCThIO yacTed. [IpuMepbl OOJBIINX CHUCTEM:
KpPYITHbIE MPOU3BOACTBEHHO-3KOHOMHYECKNE CUCTEMBI (HAPUMED, XOJIIUHTH), TOPO-
J1a, CTPOUTEIIbHBIE U HAYYHO-UCCIEA0BATEIbCKUE KOMILICKCHI.

CuctemMHBIN aHanu3 TpeAycMaTpUBaeT CHEIUaIbHbIE MPUEMBI, C MOMOIIbIO
KOTOPBIX OOJIBIIYIO CHCTEMY, TPYIHYIO NIl pACCMOTPEHUS MCCIIEIOBATEIEM, MOKHO
OBLII0 OBl pa3/IeTUTh HA PsJT MAJIBIX B3aUMOJICUCTBYIOIIUX CUCTEM HIIM MOJICUCTEM.

Takum 00pazom, Gonvuiol cucmemoti 1eNecO0Opa3HO Ha3BaTh TaKylo, KOTO-
PYIO HEBO3MOXHO MCCIIEIOBATh MHAYE, KaK MO HOOCUCTEMAM.

[ToMumoO OONBIIMX CUCTEM B 3ajlayax yHpaBiICHUS SKOHOMHUKOW BBIICISIOT
COJCHBIE CUCMEMBL.

CJ0:kHasl cucTeMa — CUCTeMa, COCTOSIIAs U3 DJIEMEHTOB Pa3HBIX TUIIOB U 00-
Jajaronasi pa3sHOPOIHBIMU CBSI3SIMU MEXKTy HUMU. OCOOCHHOCTH CIIOXKHBI CUCTEM:

1. Hanmuuue CNOKHOM, COCTABHOM WENH, HNapajUle]bHOE CYIIECTBOBAHUE PAa3HbBIX
1esiel WM mocIeq0BaTelIbHaAsg CMEHA 1ENEH;
2. Haau4#e OJTHOBPEMEHHO MHOTHUX CTPYKTYP Y OJHOW CHCTEMBI (Hampumep, TeX-

HOJIOTMYECKOM, aIMUHUCTPATUBHOM, (PYHKITMOHAILHOM U T. 11.);

3. HEBO3MOXXHOCTh OIHCAHHWS CHCTEMBI Ha OJHOM SI3BIKE, T.e. HEOOXOIUMOCTH

HCIIOJIb30BAHHA PA3HBIX A3BIKOB I aHAJIM3a W IMPOCKTHUPOBAHMA OTACIBHBIX
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ee MoACUCTEM (HarpUuMep, TEXHOJIOTUYECKasi CXeMa U3rOTOBIICHUS TPOAYKIUU;

HOPMATHUBHO-IOPUINYECKHE aKThl, YCTAaHABIUBAIOIINE paclpeiesieHue o0s3an-

HOCTEH M IpaB; cxema JOKyMEHTO00O0poTa U mporpaMma COBEIIaHH; MOPSII0K

B3aMMOJICUCTBHSI CITYKO U OTAETIOB MPU pa3padOTKe MPOEKTa IJIaHa).

CrpaBuThbes € 3a7ja4aMy aHaJIM3a OOJIBIINX CIOKHBIX CUCTEM MO>KHO JIMIIb TO-
r7a, Korja B HallleM paclopsbKeHUU OyNeT HaajexamuM o0pa3oM OpraHM30BaHHAS
CUCTEMA UCCJIeIOBAHHUS, FJIEMEHTBI KOTOPOW MOIYMHEHBI OOIIEH 1eu.

OnuH U TOT )K€ O0BEKT MOKET UMETh MHOXECTBO Pa3HBIX TUMOB cucTeM. Eciu
paccMaTpuBaTh MPOU3BOJICTBEHHOE MPEANPUITUE KaK COBOKYITHOCTh MAlllMH, TEXHO-
JIOTUYECKUX MPOLIECCOB, MAaTEPUAIOB M M3JEIHM, KOTOphle 00padaThIBalOTCS Ha Ma-
HMIMHAX, TO NPEINpPUSTUE MPEACTABISAETCA KaK mexHoniocuueckas cucmema. MoxKHO
PacCMOTPETh MPEANPUSITUE U C IPYTON CTOPOHBI: KaKue JII0JIM Ha HEM paboTaroT, Ka-
KOBO UX OTHOILIEHUE K MPOU3BOJCTBY, APYT K APYyry U T. A. Torna 3To e npeanpusi-
TUE MPEACTABIISIETCS B KAUECTBE coyuanvHou cucmemvl. I1pu nccaenoBaHuu OTHOLIE-
HUWA PYKOBOAMUTENEH M COTPYAHUKOB MPEANPUATUS K CPEICTBAM MPOU3BOJCTBA, UX
y4acTHe B IMpoIecce TPYAa U PACIPEEICHUHN €ro pe3yJabTaToOB U T. . NPEANpPUSITHE

PaCcCMaTpUBACTCA KAK O9KOHOMUYECKAA cucmema.

Cucrema ynpaBJieHUSI — COBOKYITHOCTh B3aMMOCBSI3aHHBIX 3JIEMEHTOB, CIIO-
co0 peanm3aluy TEXHOJOTHHU YIPABICHUS, MPEANONAralomnii Bo3AeiCTBUE HA 00b-
eKT C IEJbI0 M3MEHEHHsI €r0 COCTOSIHHMS W IPOIIECCHBIX XapakTepucTuk. Crucrema
YIPABJICHHSI BKIIOUAET CJICTYIONNE OCHOBHBIC DJIEMEHTHI:

® JAaTYNKU WHOOPMAIIUU O COCTOSIHUHM 00BEKTa yIPABIICHUS,

e TmoAcHcTeMa cOopa | rmepeaavn d3Toi HHPOPMAIIHH;

e mojcucteMa 00pabOTKH M OTOOpakKeHUs ATON nHpopMaIuy;
® TMOJCHCTEMA BBIPAOOTKH YIPABISIONINX BO3ICHCTBHIA;

® [I0JICUCTEMA MEPEIAYN YIPABISIONINX BO3JICHCTBHIA;

® UCIIOJHUTEJIbHbIE YCTPOMCTBA.
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Cuctemnbiii ananu3 (CA) u cucteMubiid mojaxo (CIT)

Onpenenenune CA

CucTeMHBIN aHAIM3 KaK JUCIUILIMHA C(HOPMUPOBAIICS B PE3yiIbTaTe BO3HHK-
HOBCHHMS HEOOXOIUMOCTH HCCIEI0BAaTh M IMPOCKTHPOBATH CIIOKHBIE CHCTEMBI,
YIPABJISATh UMH B YCJIIOBHSX HEMOJHOTHI MH(GOPMAIIMK, OTPAaHUYCHHOCTH PECYPCOB U
nedunruTa BpeMEHHU.

B cucremHoM aHanu3e uccae0BaHUs CTPOSTCS HA MCIOIb30BAaHUU KaTETOPUHU
«CHCTEMa» U «CHCTEMHOCTh paccMoTpeHus». [loa cucmemoii noHUMAETCS €TUHCTBO
B3aMMOCBSI3aHHBIX W B3aWMOBIIUSIONINX JJIEMEHTOB, PACIIONIOKEHHBIX B OMPEEIICH-
HOM 3aKOHOMEPHOCTH B IIPOCTPAHCTBE M BO BPEMEHH, COBMECTHO JCHCTBYIOIIMX JIJIS
noCTwKeHus obmer nenu. [lox cucmemnocmvio paccmomperus TTOHAMACTCS YUET
BCEX BaXHEHIMX (PaKTOPOB M B3aMMOCBS3CH, BIUSAIONIUX Ha PEIICHUE IPOOJIEMEI,
WCII0JIb30BAHUE OTPECIICHHON JJOTUKH ITOMCKA JIYYIIEro PEIICHHUS U T. .

CymiecTBYIOT pa3IuYHbIC TOYKU 3PCHHS HA COACPKAHUE TTOHATUS «CHUCTEMHBIN
aHanu3» U 00JacTh ero npuMeHeHus. CoriacHO HanOoJiee paclpoCTPaHEHHOH Tpak-
TOBKE CUCMEMHbIU AHAIU3 — ITO KOHKPETHOE TEOPETUKO-TIPUKIIATHOE HAIPABJICHHE
WCCJICIOBAaHUM, OCHOBAHHOE HA CUCMEMHOU MemoOoolo2u W XapaKTepHU3yIoIeecs
OTIpE/ICIICHHBIMH TIPUHIIAIIAMHA, METOJaMH M OO0JIACThI0 NPHMCHCHHS, BKIIIOIICE B
CBOI1 cOCTaB KaK METOJIbI aHAlu3a, TaK U METOIbI CUHmeE3d.

Takum o0Opa3oM, CHMCTEMHBIH aHAJM3 — 3TO COBOKYIHOCTH OINPEICIICHHBIX
HAyYHBIX METOJOB M MPAKTUYCCKUX MPHEMOB pEIIeHUs MPo0IeM, BO3HUKAIOIIUX BO
Bcex c(epax IeneHanpaBiICHHOW JEATENHHOCTA OOIIECTBA, HA OCHOBE CUCHMEMHO20

n00x00a W MPEJICTABICHUS 00beKma uUccie008arnusi B BUIE CUCTNEMbL.

Hcropus CA

Cucrtemnbiii ananu3 Obul pa3padotan B CHIA ais BOEHHO-TIPOMBINIIIEHHOTO
KOMIUIEKCA U CUMTAJICA HanboJiee IEHHBIM TOOOYHBIM JOCTHXXEHHUEM B 001aCcTH 000-

POHBI U M3yYEHHs] KocMHuecKkoro mpoctpanctBa. B 1960-e roasl B o0eux manarax
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koHrpecca CIIA ObpUTH BHECEHBI 3aKOHOIPOEKTHI «0 MOOWIIN3ALMH U UCTIOIb30BaHUN
HAy4YHO-TEXHUYECKUX CHJI CTPAaHbI JJI1 IPUMEHEHUS CHUCTEMHOIO aHajlu3a U CHUCTE-
MOTEXHUKH B LIEJIIX HAauOOJee MOJHOrO MCHOJIB30BAHMS JIFOJICKUX PECYPCOB AJIs pe-
IIEHUS HallMOHAJIBHBIX MpoOsieM». [1o3ke cCUCTeMHBIN aHaJIW3 Havyall UCIIOJIb30BAThCS
PYKOBOJMTEISIMA M MH)KEHEPAMU B KPYNHBIX IMPEANPUATHAX MPOMBIIUIEHHOCTA U B
KOMMEPUYECKO 00acTh Ui MOUCKA MyTeH MOJYYSHHUS BBICOKOW MPUOBLIN U BBISB-
JICHUS] BO3MOKHBIX UCTOYHUKOB pocTa mpoMbIiuieHHo# ¢pupmel. B 1970-80-x romer Ha
POJIb BBICIIMX YHPABJSIIOMIMX KPYMHEUIIMX aMEPUKAHCKUX KOpHOpalMid Havalid Mpu-
JIAIIaTh JIIo/IeH, 00J1aAaomuX KBaM(pUKaue B 00JIaCTH CUCTEMHBIX JTUCIUIUIMH U CH-

CTCMHOI'O aHaJIM34a.

Xapakrepuctuku CA

CucTeMHBIN aHAJIU3 UMEET CIEAYIOIINe 0COOCHHOCTH:

e [IpeAHAa3HAaYeH I PElIeHHs ci1ad0 CTPYKTYPHUPOBAaHHBIX MPOOJEM, KOTOpbIE
HE MOT'YT OBITh IIOCTABJIEHBI U PELIEHBI OTAEIbHBIMU (POPMATIbHBIMU METOJAMU
MaTE€MAaTHKH;

® OINHPAETCs HA HAYYHOE MUPOBO33PEHUE, B YACTHOCTH, HA JUAJEKTUYECKYIO JIO-
TUKY;

® LCIOJb3YET Pa3IMYHbIE METObI PELIECHUS, KOTOPbIE MOTYT OBITh pa3pabOTaHbI
KaK B paMKax caMOT0 CHCTEMHOTO aHaJln3a, TaK U B pPaAMKax APYIMX HayK;

® IS MOJIyYEHUS KBATU(PHUIMPOBAHHOTO CYXJIEHHUS M0 IMpobiieMaM HCIOJIb3YeT
HE TOJBKO (hopMasibHbIE aHATUTUYECKUE METO/IbI, HO U METO/Ibl KAYE€CTBEHHOIO
aHanu3a;

¢ OCHOBHOC BHHUMAHHC YACIIACT LCIIAM U ueneo6pa30BaHmo.
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CucreMHBIH NOIXO0/]

CucreMHBIH MOAX0A — 3TO HA0OP MpaBUJ IPUMEHEHHUS CUCTEMHOTO aHAJIK3a,
MOAXOJ] K UCCIIEIOBAHUIO 00BEKTa (MPOOJIeMBI, SIBICHUS, MTPOIEcca) KaK K CUCTEME, B
KOTOpPOHM BBIJICTICHBI AJIEMEHTHI, BHYTPCHHHE W BHEIIHUE CBS3H, HauOoiiee CyIie-
CTBEHHBIM 00pa30oM BJIUSIONINE HA UCCIEIyEeMbIC pe3yIbTaThl €ro (PYHKIIMOHHPOBA-
HUS, a IeJIM KaXKJIOTO U3 DJIEMEHTOB OINPEEICHBl UCXO/I U3 OOIIEero MpeaHa3Haue-
HUs 00BeKTa. MOXKHO TaKkKe CKa3aTh, YTO CUCTEMHBIM MOAXOM] — 3TO TAKOE HaIpaB-
JICHUE METOJIOJIOTUH HAYYHOTO TO3HAHUS U MPAKTUYECKOM NEITeIbHOCTH, B OCHOBE
KOTOPOTO JIEKUT UCCIAEAOBaHHE JII00Oro 00bEKTa KaK CIIOKHONU CUCTEMBI.

CucTeMHBIN TTOXO0/T TOAPA3yMEBAET MPOXOKIACHUE TPEX CTYIICHEH aHaln3a:

1) ompenencHUE 1EIOT0 (CUCTEMBI), YaCThIO KOTOPOT'O SIBJISETCS MHTEPECYIOIHI
Hac OOBEKT;

2) 0OBSICHEHHUE MMOBEICHUS MM CBOMCTB 3TOTO IEJIOT0 (CHCTEMBI);

3) 00BsACHEHHE TOBEICHUS WM CBOMCTB MHTEPECYIOIIEro HAC MPEAMETa C TOYKH
3peHus ero (PyHKINI B 3TOM I1€JI0OM, YACThIO KOTOPOTO OH SIBJISICTCA.

[Ipu cucremHom mnoaxone cuume3 (0ObeIUHEHUE YacTeW B IEJI0€) MpEeIiie-
CTBYET ananu3y (pacwiIeHEHHE 1IeJIOr0 Ha YacTh), a 00bICHIEMBI NpeIMeT paccMar-
pHUBaeTcsa Kak 4acTh HEKOTOPOTO IIEJIOTO.

Hwke npuBeieHbl HEKOTOPBIC NPasuila CUCIEMHO20 NOOX0OA.

1. He KOMNOHEHTHI caMH MO ceOE COCTABJISIIOT CYTh LEJIOr0 (CUCTEMBI), a HA000-
pOT, 1eJIoe KaK MEePBUYHOE MOPOKIAAET MPU CBOEM WICHEHUU Wi (POPMUPOBA-
HUU KOMITOHEHTBI CHCTEMBI.

2. Cymma CBOWCTB (TIapaMeTpOB) WM OTIACIHHOE CBONCTBO CHCTEMBI HE PaBHBI
CyMME CBOWCTB €€ KOMIIOHEHTOB, & U3 CBOWCTB CHUCTEMbI HEJIb3s BBIBECTHU
CBOMCTBA €€ KOMIIOHEHTOB.

3. KomnyecTBO KOMIIOHEHTOB CHCTEMBI, ONPENCTSIONMUX €€ pa3Mep, IOKHO
OBITh MUHUMAJIBHBIM, HO TOCTATOYHBIM JIJISl peasi3alliu 1eJield CUCTEMBI.

4. Jlnst ynpoImieHus: CTPYKTYPhI CHCTEMBI CIEAyeT COKpaIlaTh KOJIMYECTBO yPOB-

HEeH YIIpaBJICHUA, YUCIIO0 CBsI3EH MCXKAY KOMIIOHCHTAMM CHUCTCMbI U YHCJIO IIa-
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paMeTPOB MOJIEIIN YIIPABJIEHUS], aBTOMATU3UPOBATH TPOLIECCHI.

5. CTpyKTypa CHCTEMbI JOJIKHA ObITh THOKOM, ¢ HAMMEHBIIUM YHUCIOM KECTKUX
CBsA3€H, crOoCOOHOM OBICTPO MepCTpauBaThbCi Ha BBHINOJIHEHUE HOBBIX 3aj1ad,
OKa3aHUE HOBBIX YCIYT U T. II.

6. CtpykTypa CUCTEMBI AOJKHA OBITH TAKOM, YTOOBI U3MEHEHHUS B BEPTUKAIbHBIX
CBSI3SIX KOMITOHEHTOB CHCTEMBbI OKa3bIBAJIM MUHUMAJIbHOE BIUSHUE Ha (PYyHK-
LAOHUPOBAHUE CHUCTEMBI. B COLIMO-OpraHU3allMOHHBIX CTPYKTypax IJsl 3TOTO
cienyet o0ecrneunBaTh: ACICTUPOBAHUE MTOJTHOMOYMM CyObEKTaM yIpaBeHUs,
ONTUMAJILHYIO CAMOCTOSITEJIbHOCTh U HE3aBUCUMOCTh OOBEKTOB yIIPaBJICHUS.

7. Uucio ropU30HTAIBHBIX CBS3€H MEXKIy KOMIIOHEHTAaMU OJHOTO YpPOBHS CH-
CTEMBbI JIOJDKHO OBITh MHHUMAJBHBIM, HO JOCTaTOYHBIM IS HOPMaJIbHOTO
(GYHKIIMOHUPOBAHUS CUCTEMBI. Y CTAaHOBJICHHE TOPU3OHTAIBHBIX CBSA3EH CIIO-
coOCTBYeT Mepeaadye 3HAHUW W HaBBIKOB, 00ECIEYMBAET KOOPAUHALMIO JACi-
CTBUM KOMIIOHEHTOB OJIHOTO YPOBHS IO JOCTHXEHHIO LIE€JIEW cUCTeMbl. B TO
K€ BpPEMs, YMEHBIICHUE YNCIIA CBA3€UW BEIET K MOBBIIIEHUIO YCTOWYUBOCTU U
OTIEPATUBHOCTU (PYHKIIMOHUPOBAHUS CUCTEMBI.

8. Ilpu ycraHOBIEHUU B3aMMOCBS3€H M B3aMMOJICUCTBHS CHUCTEMBI C BHEITHEH
Cpelloi CleyeT CTPOUTh «UYEPHBIA SUIMK» U (HOPMYIUPOBATH CHayaia mapa-
METPBI «BBIXOJIa», 3aT€M OMPEAENATh BO3ACHCTBHE (DAKTOPOB MAKPO- U MUK-
pocpensl, TpeOOBaHUS K «BXOJIy», KaHAJbl OOpAaTHOW CBSI3M U B TIOCIIEIHIONO
odepeab MPOEKTUPOBATH MAPAMETPhI MPOIIECCA B CUCTEME.

9. B cwty CI0KHOCTH, HE CJIETyEeT MBITAThCS TIO3HATH BCE CBOMCTBA M TTapaMeTPhI
CUCTEMBL.

10.Ywucno cBsizeil CUCTEMBI C BHEIIHEW Cpelod JOJDKHO ObITh MUHUMAJIbHBIM, HO
JIOCTaTOYHBIM JIJI HOPMAIBHOTO (DYHKIIMOHUPOBAHUS CUCTEMBI. Upe3aMepHbIii
POCT 4YMCla CBA3€H YCIOXHSET YyIpaBIsI€MOCTh CUCTEMbI, & UX HENOCTATOY-
HOCTh CHMJKAaeT KayecTBO ympasieHus. IIpu 3Tom nomxHa ObITh oOecniedeHa
HE0OX0IMMasi CaMOCTOSITEIPbHOCTh KOMIIOHEHTOB CHCTEMbBI, TTOCKOJIbKY JUIsI
obecrieueHusl alallTUBHOCTU CHUCTEMa JOJKHA UMETh BO3MOXKHOCTh OBICTPOTO

W3MEHEHMS CBOEU CTPYKTYPBHI.
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11.B ycnoBusx rio0anbHON KOHKYPEHLIMH M MEXIYHAapOJHON HMHTErpaluu cie-
IYET CTPEMUTBHCS K POCTY CTEIIEHU OTKPBITOCTU CUCTEMBI ITPH OOECIIEUEHUN €€
SKOHOMMYECKOHN, TeXHUYECKOU, MHGOPMAIMOHHOM, MPAaBOBOM 0€30MacCHOCTH;
o0ecrneunBaTh COBMECTUMOCTh C JPYTMMHU CUCTEMaMH Ha OCHOBE CTaHIapTH-
3aluu.

12.JIns1 onpeneneHus CTpaTeruy pa3BUTHS CUCTEMBI CIIEyeT CTPOUTD JEPEBO Iie-
neit. [Ipu 3ToM crnenyeT NOMHUTB, YTO LEIH CUCTEMBI U LIEJIN €€ KOMIIOHEHTOB,
KaK MpPaBUIIO, HE COBMAIAIOT.

13.Ilpu dhopMupoBaHUM MUCCHH U II€JIel CUCTEMBI CIEAYyeT OTAaBaTh MPHUOPUTET
UHTEpecaM CUCTEMBbI OoJiee BBICOKOTO YpPOBHS KaK IapaHTUU PEIIEHUs IJo-
OaJIbHBIX MPOOJIEM.

14.1Tpu popmynupoBaHUU LiE€J€H U CTpPATErHMH Pa3BUTHUS CUCTEMbI CIEAyeT yuu-
THIBaTh HEOIPEAEICHHOCTh HH(OPMALIMU U BEPOATHOCTHBIN XapakTep CUTya-
.

15. Bce KOMIOHEHTHI JOHKHBI BBITOJIHATh KOHKPETHYIO 33J1a4y 110 JOCTHKEHUIO
nenu cucreMsl. Ecin 6e3 Kakoro-nm00 KOMIIOHEHTa MOXKHO JTOCTHYb L€ CHU-
CTEMBI, 3HAYUT, ’TOT KOMIIOHEHT — JINIIHUH.

16.1Ipu nocTpoeHun aepeBa L€l CUCTEMBI U ONTUMU3ALUU €€ (PYHKIIMOHUPO-
BaHUA CJIEAYeT HU3y4aTh MPOSBICHUE CBONCTBA €€ MYJIbTUILNIMKATHBHOCTH.
Hanpumep, 6€30TKa3HOCTb CUCTEMBI ONPEAEIAETCS HE CIOKEHUEM, & YMHOXE-
HUEeM K03 (PpUIIEeHTOB 0€30TKa3HOCTH €€ KOMIIOHEHTOB.

17.11pu mocTpoeHuu CTPYKTYpPbl CUCTEMBI U OpPraHu3aluu € PyHKIMOHUPOBAHUS
CJIEy€eT YUUTBIBATh, UYTO BCE MPOLIECCH B3aUMOOOYCIOBIIEHHBI.

18.1lpu popmupoBaHUM CTpaTernd CUCTEMBI CleAyeT oOecnedyuBaTh allbTepHa-
TUBHOCTb MyTel ee (QyHKUMOHUPOBAHUS U Pa3BUTUS Ha OCHOBE MPOTHO3UPO-
BaHUS pa3nMuHbIX cuTyauuid. Hambonee Henpeackaszyembsle (pparMeHThl CTpa-
TErvH CJIEAYyeT IJIAHUPOBATh M0 HECKOJIBKUM BapHAHTAM.

19.11pu opranuzanuu GyHKIMOHUPOBAHUS CUCTEMBI CJIEIYET YUUTHIBATh, UTO €€
3¢ (PeKTUBHOCTh HE paBHA cyMMe 3(P(HEKTUBHOCTEN (DYHKIIMOHUPOBAHUS IO/~

cucteM (KoMnoHeHTOB). [Ipu B3auMOJEHCTBUUM KOMIIOHEHTOB BO3HHUKAET I0-
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JIOKUTEIBHBIN (JIOTIOTHUTENBHBIN) WM OTPUIATENbHBIN A()(EeKT cuHepruu.
Jis oy YeHusI TIOJIOKUTENBHOTO 3 PeKTa CHHEPTUN HEOOXOJUMO UMETh BBI-
COKHUH YpOBEHb OPTraHU30BAaHHOCTH CHCTEMEI.

20. 1151 CHIDKEHUSI UHEPIIMOHHOCTH (DYHKITMOHMPOBAHHUS CUCTEMBI, T. €. YBelnye-
HUSI CKOPOCTH M3MEHEHHS BBIXOJHBIX MMapaMeTPOB MPU M3MEHEHHH BXOHBIX
apaMeTpoB WIW MapaMeTpoB (HYHKIIMOHUPOBAHUS CUCTEMBI, CIEIyeT OPHCH-
TUPOBATh MPOU3BOJICTBO HA MHTETPUPOBAHHBIC ABTOMATHU3UPOBAHHBIE MOIYIIH
U CHCTEMBbI, 00ECIIeYMBAIONINE MOOUILHOCTh MMPOU3BOJICTBA M OBICTPOE pearu-
pOBaHUE HA N3MCHCHHSI.

21.1Tpu 00OCHOBAaHWM WHBECTHIIMA B TPOEKTHI CIEAYeT WM3y4aTh TOMHHAHTHBIC
(npeobnanaroiye, HanboIee CUIIbHBIC) U PELIECCUBHBIE MTPU3HAKUA CUCTEMBI U
BKJIQJIbIBATh CPEJICTBA B Pa3BUTHE MIEPBHIX.

22.13 Bcex mokazaTenieil KadecTBa CHCTEM MPHOPHUTET CIEAYET OTIaBaTh HAICK-
HOCTH KaK COBOKYITHOCTH TIPOSIBJISIONINXCS CBOWCTB O€30TKa3HOCTH, JOJTO-
BEYHOCTH, PEMOHTOIIPUTOTHOCTH M COXPAHIEMOCTH.

23.CTpyKTypa U COJAepaHUE CHUCTEMBl (DOPMUPYIOTCS HA HIASAX W MPUHITUTIAX
cTaHJapTu3auu, 6e3 coO0JACHUS KOTOPBIX OHAa HE MOXET (YHKIIMOHUPO-
BaTh. [ 100abHAs KOHKYPEHIIMS TMOBBIIIACT YACIbHBIM BEC CTaHIApTU30BaH-
HBIX CHCTEM U UX KOMIIOHEHTOB, 0COOEHHO B MEXITyHAPOIHOM MacITade.

24 ENMHCTBEHHBIM MYTEM Pa3BUTHsI OPTaHU3AIMOHHO-I)KOHOMHUYECKUX U TMPOU3-

BOJACTBCHHBIX CHUCTEM SABJIACTCA HHHOB&HHOHHBIIZ.

IIpumenenune CA

JI1st uccnenoBaHus CIIOKHBIX CHCTEM MPUMEHSIOTCS Pa3IUYHbIC MOIXOJbI K
COUYETAHMIO MPOTIECIYP AHAIU3A VI CUHME3d.

B 06mux uweprax B pamkax CA HCCIEAyIOTCS (hakmopsl 6HYympeHHel cpeobl
OpraHu3aluu, haKmopwvl 8HeulHel cpedbl OpeaHu3ayuu, a cama OHa pacCMaTpUBaETCA
KaK OTKpBITasl, JMHAMUYHO PA3BUBAIONIASCS CHCTEMA.

[lepBas 3amaua CA — ¢popmynuposxa yeneii CUCTEMBbl U Kpumepues uX 10CTU-
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KEHHsI, KOTOPBIE JOJKHBI OBITh BBIPAXKECHBI B BHJIE€ KOHKPETHBIX MOKa3aTenel. Mmes
KOHKPETHBIE, YETKO C(POPMYIMPOBAHHBIE LIEIH, MOKHO BBIIBUTH U IpOaHAIN3UPO-
BaTh (PaKTOPBI, CIIOCOOCTBYIOIINE MO0 MPENATCTBYIOMIME JOCTUKEHUIO ITUX LEeH.
Crnenyromias 3ajjaua CUCTEMHOTO aHAJIN3a — onpeodeieHue 2100aIbHouU Yeau pa3eumus
cucmemul.

Hanee wuccienyoTcsi MmapaMeTpbl «8bixo0a» (TOBaphl WIM YCIyru). 3aTeM
OTIPECISIOT MapaMeTPhbl «BXO/Aa», T.€. UCCIENYETCSI NOmpebHOCmb 8 pecypcax, op-
2AHU3AYUOHHO-MEXHUUECKUL YPOBEHb CUCHEMDbl, NaAPAMempbl GHeulHel cpeovl, na-
pamempul npoyeccos.

[Tpu 3TOM HY>XHO OTMETUTb, YTO HE CYILIECTBYET YHHMBEPCAIbHONW METOIUKU
IPOBEICHUSI CUCTEMHOTO aHaju3a, U PYKOBOJSIINE MPUHIUIBI TAKXKE HE SIBISIIOTCA
yHHUBepcaibHbIMU. Kaxi0e ncciaenoBaHue UMEET CBOM OCOOCHHOCTH U TpeOyeT OT
UCTIOJHUTENEH MHTYULIUN, HHUIUATUBBI U BOOOpaXKEHMsI, 4YTOObI, B YACTHOCTH, OIIpe-
JeNUTh LENHU MPOEKTa W TOOUThCSA ycmexa B WX JAocTikeHuu. [Ipu sTtom, BIOpaB
KOHKPETHBIN alropuT™ BblNoHEHUs paboT o CA, HeoOX0auMo ClieZIoBaTh Mpeu-
CaHUsIM UMEHHO 3TOT'0 aJITOPUTMA.

B kaudecTBe mpumepa HUXKe MPUBENECHBI NpUMepHbIe npoueaypsl CA mpu npu-

HAMUU peutenusd u UCCIe00B8AHUU CUCTEMDbL ynpaejieHusA.

CA npu npunaTuu pemieHuss. OCHOBHBIE MPOLIEAYPhl CUCTEMHOTO aHaIu3a
IpU IPUHSATUU PEUICHUMUS

1) u3ydeHue CTPYKTYPhI CUCTEMBbI, aHAIM3 €€ KOMIIOHEHTOB, BBISBIICHUE B3aWMO-
CBS3EH MEX/y OTIIETbHBIMH 3JIEMEHTAMU;

2) cOOp JaHHBIX O (GYHKIIMOHUPOBAHUN CHUCTEMBI, HCCIICIOBaHUE HH(POPMAIIMOH-
HBIX TTOTOKOB, HAOJIIOJICHUS U DKCIIEPUMEHTHI HaJl aHAJTU3UPYEMOUN CUCTEMOM;

3) mocTpoeHHe MOIeNIeH;

4) mpoBepKa aJIcKBaTHOCTH MOJICJICH, aHAJIN3 HEONPEICIICHHOCTH M TyBCTBUTEIIb-
HOCTH;

5) uccnenoBaHe peCypCHBIX BO3MOXKHOCTEH;

6) ompenereHue menel CHCTEMHOTO aHATN3a,;
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7) dopMHupOBaHUE KPUTEPHEB;
8) remepupoBaHKE AILTCPHATHUB;

9) peanuzanus BbIOOpA M MIPUHSATUE PEIICHHIT;, BHSPEHUE PE3yIbTATOB aHAJIH3A.

CA npu ucciIeJ0BAaHMHM CHCTeMbl ynpaBjieHus. J[Jig vcciaenoBaHus CIIOXK-
HBIX CHUCTEM HEOOXOJMMO 0cO00€ €IMHCTBO IpoLEeayp cuHTe3a u aHainuza. Cyumie-
CTBYIOT pa3Hbl€ IMOAXO/bI K UX cOUYeTaHHI0. Hrke npuBeneH oAuH U3 NepeyHen mpo-
ueayp CA, KOTOpblii MOXeT ObITh 3()()EKTUBHO MPUMEHEH K UCCIEIOBAHUIO TAKUX
CUCTEM, KaK MPEIIPUITHE:

1. Ompenenuth IrpaHULIbl UCCIAETYEMOU CUCTEMBI. DTHU TPAHULIBI YCIOBHBI U JIUK-
TYIOTCS KOHKPETHOW 3ajader MccieqoBaHusa. Hampumep, rpaHulibl CUCTEMBI
«KOpHopanus» B OJHOM CIy4yae MOTYT ObITh ONpEesIeHbl CIIMCOYHBIM COCTa-
BOM MOCTOSIHHOTO INE€PCOHaja, B APYroil 3ajadye — MOCTOSHHBIM MEPCOHAIOM
IUTFOC BCEMHU aKLUHMOHEpaMH KOMIIAaHUH, B TPEThEM CIlydae 3TU Ipelesbl pac-
LIMPSAIOTCS 32 CUET BCEX BPEMEHHO MPUBIIEKAEMBIX CIELUAINCTOB, IKCIIEPTOB,
KOHCYJIbTAHTOB U T.JI. 3aT€M MOXHO PacIIMpPUTh ATH TPaHUIbl 32 CYET BCEX
MOCTABIIMKOB KOMITAHHUH, €€ TIOTpeOUTENel U T0ObIX UHBIX CYOBEKTOB KAaKUM-
1160 00pa3oM ¢ HEeH CBSI3aHHBIX.

2. Onpenenuth BCe HAJCUCTEMBI, B KOTOPHIE BXOJHUT HCCIEAyeMas CUCTeMa B Ka-
yecTBe yacTu. [Ipu 3TOM HEOOXOAMMO OrpaHMUYUTHCS JIUIIL KPyroM Hauboliee
3HAUMMBIX HajcucTeM. Tak, ecau Mbl BbISICHSIEM BO3ACHCTBUE HA MPEANPUITHE
SKOHOMMYECKOH Cpe/ibl, TO UMEHHO OHA U OyJEeT TOM HaJICUCTEMOM, B KOTOPOii
cienyeT paccMarpuBath ero GyHkiuu. [pennpusitue cienyeT Takxke U3ydarb
B COCTaBE MOJUTHYECKUX, COLUAIBHBIX, IKOJOTMUECKHX, T'OCYAAPCTBEHHBIX,
MEXIyHAPOJHBIX U JIPYTUX HAJCHCTEM. CTAaHOBHUTCS SICHOM HEOOXOAUMOCTb
CO3HATEJIBHOTO U3YUYEHUS CPE/Ibl, OKPYIKAOIIEH TPEAIPUATHE.

3. OmpenenuTh OCHOBHBIE YEPThI U HAMPABICHUS Pa3BUTHUS BCEX HAJICHUCTEM, KO-
TOPBIM IIPUHAJUICKUT JaHHAsl CUCTEMA, B YaCTHOCTH, C(hOpMyIHpOBaTh UX Lie-

JIY ¥ IPOTUBOPEUHS MEXKIY HUMU;
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4. OnpenenuTs poiib UCCIETYEMON CUCTEMbI B KaXKJIOM HAJICUCTEME, paccMaTpHu-
Bas 3Ty POJIb KaK CPEACTBO JOCTHXKEHUS Lieneld Haacuctembl. Cienyer pac-
CMATPUBATh KaK OKUIAEMYIO, TAK U PEAIbHYIO POJIb CUCTEMbI C TOUKU 3PECHUS
HAJCUCTEMBI; IPUMEDP: OIICHKA MOTPEOHOCTEHN MOKyIaTeaeii B KOHKPETHOM BH-
JI€ TOBapOB, UX KOJMYECTBE U KAUYECTBE, U C JIPYyTOM CTOPOHBI — OLIEHKA Mapa-
METPOB PEATBHO BBITYCKAEMOI'0 TOBApA.

5. BBISIBUTH COCTaB CUCTEMBI, T.€. ONPENEIUTh YaCTH, U3 KOTOPHIX OHA COCTOUT.
Hepenxo uccrnenoBatenbckas 3agada TpeOyeT HE TOJIBKO paCUJICHEHHs CUCTe-
MBI Ha COCTaBHBIE YAaCTH, HO Y PACUJICHEHUS KOMIIOHEHTOB, U3 KOTOPBIX COCTO-
AT camH 4acTu. [yOuHa JEeKOMIIO3UIIUU OIpeAesaeTcs NOTPEOHOCTAMH KOH-
KPETHOW 3a/1a4M.

6. Omnpenenutb CTPYKTYpy CHCTEMBI, MPEICTABISIONIYI0O COOOM COBOKYIHOCTH
CBSI3€l MEXIY KOMIIOHEHTaMHU. 3]IECh CIEAYET OTMETUTh MHOTOCTPYKTYPHOCTD
000U CUCTEMBI.

7. Omnpenenuth PyHKIIUU KOMIIOHEHTOB CHUCTEMBI, T.€. IICJICHANPABICHHBIC JCH-
CTBMSI KOMIIOHEHTOB, UX BKJIA]l B PEAUIU3AIMIO POJIA CUCTEMBI B IIEJIOM.

8. BBIsIBUTH MPUYMHBI, 0OBEIUHSIONINE OT/EIbHBIE YaCTU B CUCTEMY, B IEJOCT-
HOCTh (MHTErpupytomue (paxtopbl). OCHOBHBIM HHTETPUPYIOMIUM (PAKTOPOM
IIPUA CO3JAHUH COLIMO-OPTaHU3ALMOHHBIX CUCTEM SIBJISIETCS YEJIOBEYECKas Jes-
TEIHHOCTh. [IepBUYHBIM MHTETPUPYIOMIMM (HaKTOPOM sBIIsieTcs 1ienb. Onpene-
JICHUE PEAIbHOU LIENH, TTOCIYKUBIIEH MTPUUUHON CO3JaHUS TOW WM UHOU CH-
CTEMBI, SIBJISIETCS HEMPOCTOM 3ajadeil, MOCKOJbKY 1eJib B JIt000H cdepe nes-
TEIHHOCTU MPEJCTABISIET COOON CIOKHOE COYETaHUE Pa3IMYHBIX MPOTHUBOpPE-
YUBBIX UHTEPECOB.

9. OmpenenuTh CBSI3U CUCTEMBI C BHEIIHEH cpemod. 37aech Takke HEOOXOIUMO
TaKXe OINpPENEIUTh BHEUIHUE CUCTEMbI, KOTOPBIM IMPUHAIEKAT KOMIOHEHTHI
HCCIIENYEeMOM CHUCTEMBI. Tak, Hampumep, CIEAYET OINPEICIUTh BCE CUCTEMBI,
KOTOPBIM TPUHAIICKAT PAOOTHUKHA MPEANPHUITHS — MPOGdCOI03bl, MOIUTHYE-
CKHE TMapTUHM, CEMbHU, CUCTEMBI COIIMOKYJIbTYPHBIX IIEHHOCTEH M ITHYECKUX

HOPM, 3THHUYCCKHC T'PYNIIbI U T.A. HGO6XOI[I/IMO TAKKC XOpPOIIO 3HAThb CBA3H
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CTPYKTYPHBIX MOAPA3JCICHUNA U paOOTHUKOB MPEANPUATUS C CUCTEMaMHu WH-
TEpPECOB U Iejield moTpeduTesield, KOHKYPEHTOB, MOCTABIIUKOB, 3apyOeKHbIX
napTHepoB W mp. HyXHO Takke BHAETH CBS3b MEXKAY HCIOJIb3yeMBIMH Ha
PEANPUATAN TEXHOJIOTHUSIMU U «IIPOCTPAHCTBOM» HAYYHO-TEXHUYECKOTO IMPO-
necca u T.1. Oco3HaHWE OPTaHUYECKOro, XOTS W MPOTHUBOPEYMBOTO €IUHCTBA
BCEX CHUCTEM, OKPYKAIOIIUX MPEANPHUATUE MTO3BOJSIET MTOHUMATh IPUYUHBI €T0
LIEJIOCTHOCTH, NMPEAOTBPAILATh IPOLECCH, BEAYIIHNE K Ie3UHTErpalluu.

10.PaccMoTpeTh HCCIeAyeMyI0 CUCTEMY B JUHAMUKE (pa3BUTUH). ITO O3HAYAET
chopMyIIMpPOBATh UCTOPUIO CUCTEMBI, HCTOYHHUK €€ BOZHUKHOBEHUS, TIEPUOIbI
CTaHOBJICHHUSI, TEH/ICHIIMM U TIEPCIIEKTUBbI Pa3BUTHS, IEPEX0/Ibl K KAUECTBEHHO
HOBBIM COCTOSTHUSIM. HeoO0X0oaMMOCTh TMHAMUYECKOTO MOAXO0/a K HCCIeI0Ba-
HUIO CHCTEM JIETKO TMOKa3aTh Ha CPABHEHHH JIBYX MPEINPHUATHI, Y KOTOPHIX B
KaKoi-TO MOMEHT BpPEMEHU COBMNAJIM 3HAYEHHUS OJHOrO0 W3 IapaMeTpoB,
HampuMep, oobeMa mpogaxk. M3 »Toro coBmajeHus HE BBITEKAET, YTO IpPE.-
OPUATHS 3aHUMAIOT OJIMHAKOBOE TOJIOKEHHE HAa PBIHKE: OJTHO M3 HUX MOXKET
HaOupaTh CHIly, JBHTaThCS K paciBeTy, a JIpyroe, HaoOOpOT, MEepEeKUBAThH
cra.
IIpu npoexmuposanuu ungopmayuonnwvix cucmem CA BKIIOYAET CIEAYIOIINE

ATambl MPEANOCKTHOTO UCCIICJOBAHUS CHUCTEMBI yIPaBICHUS:

1) cbop cBeneHmit 00 00BEKTE aBTOMATU3AIMK (OPTaHU3AIUH WK €€ YACTH);

2) aHaIM3 CBEIICHUM, KOTOPBIN BKIIFOYACT CIICTYIOIIUE ITOIITallbI:
e OMHCaHWE NPEeIMETHON 00acTH (OpraHU3aIK WK €€ YacTh) (cM. L. 3.2);

e MOJENUpPOBaHKE MPEIMETHOM 00mactu (cMm. 1. 3.3).

Metoasl u cpeactBa BbinosieHeHus: mnpouenyp CA BbIOHMparoTCcsi B Ipoiiecce

UCCJIEIOBAHUS / CO3/ITaHNS KOHKPETHON CUCTEMBI.
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1.2. Opranuszanus KaK cucTeMa ynpaBJieHHUs

OOBeKT ynpaBiaeHuUs

Paccmotpum ompeneneHne MOHATHS U OOIIME XapaKTEPUCTHUKU OpPTaHU3AINU
KaK 0OBEKTa yIPABJICHHUS.

Opranuszanus — 3To Tpynna JoeH, 1eATeIbHOCTh KOTOPhIX CO3HATEIBHO KO-
OPIVUHUPYETCS TSl TOCTYDKCHHSI OOIIEH ey Wik 1Tiejield. XapaKTePUCTUKHU JTF000M
OpraHU3alMM C TOYKHU 3PEHHS] CUCTEMHOTO MOJX0/a K yIPABICHUIO — 3TO: yeju, pe-
CYpChl, 3A8UCUMOCMb OM BHEeuwHell cpedbl, GHYMPEeHHUe nepeMeHHble, Haaudue noo-
cucmem u pazoejieHue mpyod.

1. Heau — KOHKPETHbIE KOHEYHBIE COCTOSHUSL WUJTU KEJIaeMbli pe3yibTaT, KO-
TOPOT0 CTPEMUTCS TOOUTHCS rpymnma, padortas BMecTe. OpraHu3aius Kak MpaBujo —
CJIOKHAsI CUCTEMa, U OOJBIITMHCTBO OpPraHU3alluid SBJISIOTCS MHOTOLETeBbIMU. [lenn
OpraHu3alMK B3aMMOCBS3aHbl U B3aUMO3aBUCUMBI.

2. Pecypcebl. B o0minx ueprax 1enm BCAKOW OpraHU3alliy BKIIIOYAIOT Mpeodpa-
30BaHHME PECYPCOB ISl IOCTHKEHUS pe3yibTaToB. OCHOBHBIE pecypchbl, UCIIOIb3Yye-
Mbl€ OpraHU3alMeN — 3TO: JIOAU (YEIOBEUECKHE PECYPChI), KamuTal, MaTepHalbl,
TEXHOJIOTUS U UH(OpMaIus.

3. 3aBHCHMMOCTH OT BHellIHell cpeabl. Opranusaiys, Kak OTKPbITasi cMCcTeMa
(puc. 1.1) xapakrepusyercs B3aUMOJECHCTBUEM C BHEIIHEW cpenoil. BHemHss cpena
BKJIIOYAET:

® (pedy KOCB8EHHO20 6030elcmaus. SKOHOMUYECKHE YCIOBHUS, IOTPEOUTENH,
1po(Ccor03b1, TPaBUTEITHCTBEHHBIE aKThI, 3aKOHOJATEIHCTBO, KOHKYPUPYIOIIIHE

OpraHu3alliM, COIMOKYJIbTYPHBIE (PaKTOPHI (CHCTEMA IIEHHOCTEH B OOIIIECTBE,

00IlleCTBEHHbIE ,B3MJISIABI M T.J.), MOJUTHYECKHE (PAKTOPHI, OTHOIICHUS C

MECTHBIM HACEIICHUEM, TEXHUKY ¥ TEXHOJIOTHUH U IPyTHUE COCTABJISIONINE;

®  MedHCOYHApOOHOe OKpYJiceHue: MEKIyHAPOIHBI OU3HEC U (akmopbl Medncoy-
HapoOHOtl cpedbl (FIKOHOMHUKA U TOCPETYIUPOBaHUE, TTOJIUTHYECKAs 0OCTAaHOB-
Ka).
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Bxoanl IIpeoOpa3oBanus Boixoanl

Nudopmanus O6paboTka u npeodpaso- [Iponyxuus wim yciayru
Marepuaisl BaHUE BXOJI0B [Tpu6sLTH (B OM3HECE)

Kanuran (3aBucHUT OT 3(ppexTuB- CounanbHas OTBETCTBEH-

TpynoBsie pecypcsl HOCTH yTPaBJICHUS) HOCTh

> > Jlons peiHKa

Poct

VY 10BIE€TBOPEHHOCTD pa-
OOTHHKOB

Puc. 1.1. Monenb opranu3anuu Kak OTKPBITOM CHCTEMBI

Ha Bxozae opranuzanus nojydyaer U3 OKPY’KaloIlel cpelwl ungopmayuio, Ka-
numal, yenogeueckue pecypcovl 1 Mamepuansl. ITA KOMIOHEHTHl Ha3bIBAalOT BX0JA-
Mmu. B nporiecce npeoOpazoBanusi opranuzaius 00padaThiBaeT 3THU BXO/IbI, Tpeodpa-
3ysl UX B HPpOOYKYUIO UIU yCayeu. ITA NPOAYKIUS U YCIYTH SIBISIOTCS BBIXOJAMHM Op-
raHu3aluu, KOTOPbIE OHA BHOCUT B OKp)drcarouyto cpedy. Eciin opranuzanus ynpas-
nenus >¢@exkTrBHA, TO B XOJIe Mpoliecca npeodpazoBaHusi oOpazyercs 0obagouHas
cmoumocmov 6x0006. B pe3ysbTare MOSBISIOTCS MHOTHE OONOIHUMENbHbIE 8bIXO0bL,
TaKue KaK npuowvliv, yeeaudeHue 00U pblHKa, yseiudenue oovema npooadic (B OusHe-
ce), peanuzayus COYUALLHOU OMBEMCMEEeHHOCMU, YOO08IemeopeHue pabomHUKOS,
pocm op2anHu3ayuy N T.1.

4. BHyTpeHHHUE NepeMeHHble — Pe3yJIbTaThl yIpaBleHUeCKUX pemieHuid. Oc-
HOBHBIC TEPEMEHHBIE B OpraHU3alliU, KOTOpble TPeOyIOT BHUMAaHUS PYKOBOJCTBA,
3TO: yeau, cmpykmypa, 3a0aqu, mexuonoeuu, 1oou. CUCTEMHBIA TOJIX0] K yIpaBJie-
HUIO pacCMaTpUBaeT OPraHMU3allUI0 KaK COBOKYITHOCTh B3aMMO3aBHCUMBIX JJIEMEH-
TOB, TAKUX KaK J1100U, CMPYKMYpd, 3a0ayu U mexHol02UU, KOTOPbIe OPUEHTUPOBAHBI
Ha JIOCTW)KEHHUE pa3IMYHBIX yeneud B YCIOBUSAX MEHSIOIICHCS BHEIIHEW Cpelbl
(puc. 1.2).

[]enu BbIpabaTHIBAIOTCS PYKOBOJICTBOM B XOJI€ TIpoliecca TUIAaHUPOBAHUS U CO-
oO1IaroTCs YieHaMm opraHu3auuu (Ipouecc KOOpAUHUPOBAHUSA).

Cmpykmypa OpraHM3aluyd — 3TO JIOTMUYECKHE B3aMMOOTHOLUEHUS YpPOBHEM
yIpaBiieHus] U GYyHKIMOHAIBHBIX 00JacTel, MOCTPOCHHBIE B Takoi opme, KOTopast

M03BOJIAET Hanbosee 3PEKTUBHO JOCTUTATh IIEJIC OpraHu3aIUu.
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Puc. 1.2. B3auMocCBs3b BHYTPEHHUX NIEPEMEHHBIX OpraHU3aIIH

3aoaua — >0 peanucaHHas pabora, cepusi paboT UK 4acTh paboOThI, KOTOpas
JIO0JIKHA OBITH BBHITIOJIHEHA 3apaHee YCTAaHOBJICHHBIM CIIOCOOOM B 3apaHee OroBOPEH-
Hble CpoKU. C TEXHUYECKOW TOUKU 3pPEHHMS, 3a7aun MPEANUCHIBAIOTCA HE PAOOTHHKY,
a ero JOJDKHOCTH. 3a/lauyd OpraHHu3allid TPATUIIMOHHO JENSITCS Ha TPU KATETOPUH:
paboTa ¢ noAbMU; paboTa ¢ mpeaMeTamu (MallMHAMH, ChIPbEM, UHCTPYMEHTaMHU);
pabota ¢ undpopmanueit. Hanpumep, Ha 0ObIYHOM 3aBOJICKOM KOHBelepe padoTa Jito-
JIell COCTOUT U3 paboTHI C peAMETaMH. 3ajjaya MacTepa — 3TO, B OCHOBHOM, padoTa C
aroapMH. B Toxke Bpemsi, 3a71aun Ka3Hayes: KOPIopalyy, B OCHOBHOM, CBS3aHbBI C MH-
dbopmarmei.

Texnonoeuss — 3TO CPEICTBO MPeoOpa3oBaHUsl ChIpbI — OY/Ib TO JIFOAU, UHPOP-
Manus Wi GU3NIeCKue MaTepuaibl — B UICKOMBIE TTPOIYKTHI U yciayru. B Gomnee mu-
POKOM CMBICII€ MEXHON02UsI — ITO COYETAHUE KBANUDUKAYUOHHBIX HABLIKOG, 000DY-
008aHUs, UHPPACMPYKMYPbL, UHCMPYMEHMO8 U COOTBETCTBYIOIIMNX MEXHUUECKUX 3d-
Oanuii, HEOOXOIUMBIX JIJIsi OCYIIECTBIICHHS KEITAeMbIX MPE0Opa30BaHUM B Mamepua-
J1ax, uHgopmayuuy WA Ji005X.

3ajauyn M TEXHOJOTUS TECHO CBS3aHbl MeXay coOoi. BeinmosiHeHue 3amayu
BKJIFOYAET UCIOJIb30BAaHUE KOHKPETHOW TEXHOJOTHUU KaK CPeIcTBa MpeoOpa3oBaHMUs
MaTepualia, MoCcTynarolero Ha Bxojae, B popmy, noisydyaemyro Ha Bbixonae. To ecTb
Han0OoJiee 3HAYMMbIM KOMIIOHEHTOM TEXHOJIOTUU SIBIISIETCS npoyecc, ¢ OMOIIbIO KO-

TOPOT0 UCXOJIHBIE MaTepUabl (ChIPbE) MPeoOpazyroTCs B *KeTaeMblil Ha BBIXOAE MPO-
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nykT. I1o cyTu cBOE€ll TEXHOJIOTHs MPEACTABISIET COCOO, KOTOPBIN MO3BOJIAET OCY-
HIECTBUTH TaKoe MpeoOdpa3zoBaHue.

5. l'opusoHTanbHOE pa3jiesieHue TPyAa — pasjieieHue 0obIoro ooreMa pa-
0O0ThI Ha MHOTOYUCIICHHBIE HEOOJBIITNE CIICIUATU3UPOBAHHbIE 3a/1aHus. B ouenp ma-
JICHBKUX OpPraHU3alUsAX TOPU30HTAIBHOE pa3lieJIeHuEe TPyJla MOXKET HE IMPOCIeKH-
BaThCsl IOCTATOYHO YETKO, HApUMEp, KOrjaa Biajenel GupMsbl sSBISETCS €€ ynpaB-
JISTIOIIUM Y BBITIOJTHSAET Cpa3y HECKOJIBKO (PYHKIIMN — MapKeToJiora, Oyxrairepa u T.1.

CrnosxHble OpraHu3alii OCYLIECTBISIOT FTOPU30HTAIBHOE pa3JieJieHUue Tpya 3a
CYeT 00pa30BaHMS IMOJIPA3/ICICHHM, BBITOIHSIOMMNX clieluPUuUIecKre 3aJaHust u J0-
OuBaroIKecs CrielupuIecKuX eJIeH.

6. Opranuszanusi KaK CI0XM#CHAs cucmema XapaKTepHU3yeTcs HATMYUEM MOCH-
CTEM.

7. BepTukajbHOe pa3jiejieHue TPyAa — HEOOXOAUMO ISl KOOpOouHayuu pado-
ThI TPYIII, KaK CIEJCTBHE TOPU3OHTAIIBHOTO pa3jeieHus Tpyaa. BepTukaibHoe pas-
BEPTHIBAaHUE pa3/ieNieHUs TpyJa o0pa3yeT ypOosHU YNpasieHus: CTpaTernyeckuil (1MH-
CTUTYIIMOHAIBHBIN), TaKTUUeCKUM ((YyHKIIMOHAIBHBIN), TEXHUUECKUN (OmeparuoH-

HbIN) (puc. 1.3).

NHCTUTYIMOHAIBHBIN
(cTparermyeckuii) ypo-
BEHb

Ynpasnenue
BBICIIIETO 3Be-
Ha

YnpaBineHuecKui
(TakTHueckuid, GyHK-

VYipasieHue CpeIHero 3BeHa LHOHATBHBI) YPOBEHD

Texuuueckui
YnpasieHrne HU30BOTO 3BEHA (OTIepaLMOHHBIIA)
(omepaTUBHOE yIIpaBJICHUE) OBCHb

Puc. 1.3. J/IBa cnoco6a npencTaBiieHust ypPOBHEH yIIpaBIeHUS
(DopMa nupaMubl UCTIOJIB3YCTCA IJIsA TOrO, ‘ITOGBI IoKa3aThb, YTO HA KaXXJIOM IOCJICAYIO-
IIeM YPOBHE YIIPaBIICHHs HAXOAUTCSI MEHBIIIE JFO/ICH, YeM Ha TIPEABLIYIIEM.
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Jlnst Toro 4To0Bl OpraHu3anus Moria J0OUThCS peaau3aldyd CBOUX IIEJIe, 3a-
Ja4n JIOJKHBI OBITh CKOOPJMHHPOBAHBI MOCPENCTBOM BEPTHUKAIBHOIO pa3/ICICHMUS

Tpyna. T.e. opranuzanueit HEOOXOAUMO YIIPABIIATS.

YnpapieHue opranuzanuen

Onpenesenue ynpasJjieHust

Ynpaesnenue — 510 1) mipoiiecc (A€sITENBHOCTE), HAITPABICHHBIA HA JTOCTHKEHUE
IIeNH; 2) TIEPEeBOJl CUCTEMBI U3 OJJHOTO COCTOSHUS B 3aJIaHHOE WM YIEp)KaHWE B 3a-
TAHHOM.

YrpaBieHre COIUaaIbHO-3KOHOMUYECKHUMH CHCTEMAaMH TIOJIY4YWsIO0 Ha3BaHUE
MEHE/DKMEHT (0T aHril. management). B 3aBUCHUMOCTH OT ympaBiisieMOro 3JI€eMEHTa,
MOJKHO BBIICTIUTH CJICIYIOIINE COCTABHBIC 00IaCTH MEHEKMEHTA: YIPaBJICHHUE TIPO-
M3BOJICTBOM; YTPaBIICHHE TMEPCOHATIOM; yTPAaBICHUE MpoJakamu; (UHAHCOBBIA Me-
HEDKMEHT; HHQOPMAIIMOHHBI MEHEPKMEHT; YIpaBICHHE NMPOEKTaMH; YNpaBICHHUE
KaueCTBOM; MAapKETHHT; CTPATErHYCCKUN MEHEIKMEHT, WHHOBAIIMOHHBI MEHEIK-
MEHT; YTNpaBleHWEe WHBECTUIIUSAMH; SKOJOTUYECKUM MEHEKMEHT; KOHTPOJUIUHT H

T.1.

Onpenesienue U PYHKUMH MeHeIKMEHTA

B nmutepatype BcTpeuaroTcs ciaeayromue GyHKIUA MEHEKMEHTA: NIAHUPOBA-
HUe, Op2anu3ayusl, pacnopsOumenbCcmeo (Ui KOMaHo008aHue), MoOmusayusl, pyKo8oo-
CMB0, KOHMPOIb, KOMMYHUKAYUS, UCCIEO08AHUE, OYEHKA, NPUHAMUE PEeueHUll, No0-
bop nepcouana, npedcmasumenbcmao U 8eoeHue nepeco8opos Uil 3axKuioyeHue coe-
JIOK ! T.JI.

[Tomxon, OCHOBaHHBIN Ha OOBEIMHEHHWH CYIIECTBEHHBIX BUJIOB YIIPAaBJICHUE-
CKOH JISATEIIbBHOCTH B HEOOJIBIIIOE YUCIIO KATErOPpHi, KOTOPhIE MOXKHO CUHTATh IPH-

MCHHUMBIMHU KO BCEM OpPraHu3aluAM, BLIACIKCT Y€THIPE NMEPBUYHBLIC (l)yHKIII/ll/I Me-
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HEIKMEHTA: nianuposdarue, opeanusayusd, momueayusi U KOHmpoJjb, KOTOPLIC 005b-

€MHEHBI CBA3YIOLUMM MPOUECCAMM: KOMMYHUKAYUU U NPUHAMUSA DEULEHU.

A 4

[InanupoBanue Opranuzanus MotuBanus . Kontpouis

Y
\ 4

Puc. 1.4. B3aumocBs3b QyHKIHIA yTIpaBIeHUS

BonbIMHCTBO 3KCIIEPTOB B 00JIACTH YNPABJICHUS OMPEACISIOT MEHEIKMEHT
KaK MpONECC MIAHUPOBAHUS, OPTaHU3AIMN, MOTUBAIIMU U KOHTPOJISA, HEOOXOAUMBII
JUTSL TOTO, YTOOBI CPOPMYJIMPOBATH U JOCTUYD 1IEJIe OpraHu3aluu.

Ilnanuposanue — onpeneneHue Hejae OpraHu3alyu U TOrO, YTO JOJIKHBI Je-
JaTh YJIE€HBI OPTaHU3AIUH, YTOOBI JJOCTUYD ATUX IIETIEH.

QyHKIMS TUIAaHUPOBAHUS OTBEYAET HA TPU CIEAYIOIIUX OCHOBHBIX BOIIPOCA:

1. I'me MbI HaxOAMMCS B HACTOSIIEE BpeMsi? — OLIEHKA CUJIbHBIX U CIAa0BbIX CTOPOH
OpraHU3alMH B PA3IUYHBIX 001ACMAX MEHEeOHCMEHMA.

2. Kyna Mbl XOTUM ABUTATHCSI? — OIICHKA BO3MOXKHOCTEU M YTPO3bI U3 OKPYIHCA-
roweti cpeowl.

3. Kak MbI cobupaemcs caenarsh 3T0? — pelieHrue B 00X YepTax U KOHKPETHO,
YTO JIOJKHBI JIeNIaTh YICHBI OpraHu3aluu, YTO0bl JOCTUYD 1IEJICH.
Crparernueckoe IJIaHUPOBAHHE, OTBEUAass Ha BOMPOCHI «UTO U JJISI KOI'O MbI

nemnaem», (popMUPYET MHUCCHIO, T.€. POJib, KOTOPYIO OTBOJUT ceOe OpraHuszanusi B
obmectBe. Muccus (o 1SO-15704) — 310 A€SATETBLHOCTD, OCYIISCTBIISIEMAs MPE/-
OPUSATUEM TSI TOTO, YTOOBI BBITTOJIHUTD (PYHKIIUIO, JIJISi KOTOPOH OHO OBLIO yupexKe-
HO, — MPEIOCTABJICHHS 3aKa3uMKaM MPOAYKTa WU YCIyru. Muccus sBIseTCsl Cpeji-
CTBOM TO3UIIMOHUPOBAHMS OpraHU3AIMK B PIHOYHOM cpene. [IpaBunbHO chopmynu-
POBaHHAasi MUCCHUSI — 3TO MEXAHU3M, C IMOMOIIBI0 KOTOPOTO MPEANPUATHE TOCTUTAET
CBOUX LIEJEN.
Opranu3aums 03Ha4aeT CO3JaHUE HEKOU CTPYKTYphI. [Iponecc oprannzanuum

CTPYKTYypHUpYET paboTy, KOHKPETHBIC 3a1aHusl U (POPMUPYET MOApa3IeIeHUsI, UCXOs
U3 pa3Mepa OpraHu3alu, €€ eed, TEXHOJIOTUHN 1 NepcoHana. M3BeCTHbIE THUIIbI

OpraHU3alMOHHBIX CTPYKTYP W IPUHIIUIBI JeeHus: GyHKIHOHAIbHAS — 0011I1e
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HaBBIKU M IPOU3BOJICTBEHHBIC 33/Ia4H, TPOLIECCHAs, TUBU3HUOHHAS — OOIIUI MPOAYKT,
IporpamMma Wiv reorpauiyeckoe pacroiokKeHue, MaTpuuHas — KoMOMHaIus QyHK-
IIMOHAJIBHOW W JUBU3MOHHOMN, KOMaHAHAsA — (GOPMUPOBAHKE TPYIII JJIS BHITIOTHEHUS
cnenupUIecKux 3a/1ay, CeTeBas — MoApa3eiCHus] HE3aBUCUMBI U 00€CIIEYNBAIOT
GyHKUMY [Tl IEHTPAJIbHOW KOMIIaHUH U T.]I.

MortuBanus. 3agada GyHKIIMA MOTHUBAIMH 3aKJIFOYACTCS] B TOM, YTOOBI WICHBI
OpraHU3allMM BBITOJIHSUIM pabOTy B COOTBETCTBUHM C JIETIETHPOBAHHBIMU UM O0S3aH-
HOCTSIMU U COO0OPa3ysCh C IJIAHOM.

KonTpoJs — 370 npoiiecc obecrneueHus: Toro, YT0 OpraHru3anus AeHCTBUTEIb-
HO JIOCTUTAeT CBOUX Iiejeil. BoT mouemy cTpenku Ha pUCyHKE, UCXOJSALIUE OT KOH-
TPOJISL, UAYT K TIAHUPOBAHUIO.

Caszyomme npoueccbl ynpapjenusi. Yetoeipe GyHKIUNA yIpaBICHHUS — IUIa-
HUPOBAHKE, OpraHu3aIis, MOTUBAIUS U KOHTPOJIb — UMEIOT JIBE OOIIHME XapaKTepH-
CTUKHU: BCE OHHM TPEOYIOT MPUHATHUS PEIICHUH, U JUTsI BCEX HE00X0IMMa KOMMYHHUKA-
musi. V3-3a TOro, 4To AT JIBE XapaKTEPUCTUKHU CBS3BIBAIOT BCE YETHIPE YIpaBICHYE-
ckue (PyHKITMH, KOMMYHHKAIIMA U TPUHATHE PEIICHUN 9acTO HA3bIBAOT CBS3YIOIIH-
MU TIpOLIECCaMU.

I[IpunsTHe pemennii — 3T0 BHIOOP TOro, Kak U YTO ITUIAHUPOBATH, OPTaHU30-
BBIBATh, MOTUBHUPOBATH 1 KOHTPOJIHPOBATb.

OcHOBHBIM TpeOOBaHMEM Jisi TMPHUHATUS I(PHEKTUBHOTO PEIICHUS SBISACTCS
Hajnure uHpopmaruu. EQUHCTBEHHBIM CITOCOOOM TOydYeHHsI HH(DOpMAIUH SIBIISCT-
cst kommyHukayus. C OJHON CTOPOHBI, KOMMYHHKAIUS — 3TO MH(OpMaIus, mepeaa-
BaeMas B mpolecce oOIIeHus1, ¢ APYrol CTOPOHBI — ATO Mpoiiecc ooMeHa uHpopma-
IIMeii, € CMBICTIOBBIM 3HAYCHUEM MEXIY ABYMS WM 0O0JIee JIFOIbMHU.

KommyHuKkanus HeoOxoauma Jijist TOro 9ToObl: 1) TOroBOPHUTHCS 00 0O0IICH 11e-
7M1, 2) IPUHATH MPAaBWIbHBIC pEUICHUs, 3) CeNaTh PEeUICHUs! OHATHBIMU JIJIsl UCTIOJI-
HUTENEH, 4) MOTUBUPOBATH UCIIOJHUTENIEH HA BBIIIOJIHEHUE PELIEHUI U 4) TpaBUIbHO
OIICHUTb, ObUIN JI TOCTUTHYTHI IIEJIA OpTaHU3AIIHH.

Hoctyn orpoMHOMY 00beMy HH(pOpMaIMK 3aTPyIHSET HAXOXKICHUE HYKHBIX

U OTHOCAIIMXCS K Jeny cBeneHuid. CoKpallleHHe BPEMEHH Iepefayd MHPOpMALUH
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o3HauaeT Takxke, uro y JIIIP ocraercsa Bce menplie BpeMeHn Ha ee aHaim3. [loaTtomy
IPOU3BOJUTEIBHOCTh B O0JIACTH KOMMYHMKAIMI 3aKIIOYAeTCsl HE B IIOBBIIICHUU
o0beMa MH(pOpMaLIUU, a B YIYUIIEHUH €€ KauecTBa. TakuM oOpa3oM, QyHKIIMOHUPO-
BaHWE OPraHM3alii, KaK CTPYKTYPHUPOBAHHOI'O THIIA OTHOLIEHHUW MEXKIY JIIOJbMH,

3aBHUCHUT OT Ka4CCTBa KOMMYHHK&HHIZ.

/{Ba BAA ynpaBJieHUs

VYrpaBieHre MOKHO YCJIOBHO pa3/IeuTh Ha JiBa BUJA!

1) cosnamenvhoe (uepapxuueckoe) ynpapicHHe, O3HAYAIOIICE TUIAHOMEPHOE BO3-
JEUCTBUE Ha OOBEKT; MPU MEPAPXUUYECKOM YIPABICHUH LEIb QYHKIIMOHUPO-
BaHUs CUCTEMBI 33J1a€TCs €€ HaJCUCTEMON;

2) cmuxuitinoe (cunepeemuueckoe) yIpaBICHUE, KOTJa BO3JCHCTBHE HA OOBEKT
MPOUCXOJUT B Pe3yJbTaTe B3aUMOJACHCTBUS CYOBEKTOB; OJHUM W3 BUJOB CH-
HEPreTUYECKOro SIBJISICTCS aIallTUBHOE yIIPaBJICHUE.

AanTHBHOE yIpaBJieHHe — 3TO COBOKYITHOCTh METOJI0B, TO3BOJISIOIIUX CHH-
TE3UPOBATH CUCTEMBI, KOTOPBIC B MPOIIECCE IBOJIONHH U (DYHKITMOHUPOBAHUS JIe-
MOHCTPUPYIOT CHOCOOHOCTH K IIEJICHANPABIEHHOMY MPUCIIOCA0INBAIOIIIEMYCS TIOBE-

ACHHUIO B CJIOKHBIX Cp€aax, TO €CTh a0anmueHvle CUCIEeMbl.

/[Ba THIIA OPraHU3ALMOHHBIX CTPYKTYP

B Hacrosiiee Bpemsi Hanbosee pacnpoCTpaHeHbI IBa OCHOBHBIX MOJX0a K
OMHCAHUIO OPTaHU3ALMM, CBSI3aHHBIX C IBYMS Pa3IMYHBIMU METOJaMH YIIPABIICHUS.
1. ®OyHkuuoHaJbHAs CTPYKTYpa YHPaBJEeHUA IIPEACTABISAECT OPraHU3AINI0 KaK
COBOKYMHOCTh (D)yHKIIMOHAIBHBIX OTJEJIOB C KECTKUMH BEPTHUKAJIbLHBIMHU CBSI-
35iMU (LICHTPAJIM30BAHHOE MIPUHATHUE PEIICHUMN) U CIa0BIMU TOPU30OHTATBLHBIMU

CBSI3AMM (PKECTKasl Criel[uain3aius).
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2. IlpoueccHasi CTPYKTypa ynpaBJieHUsl TIPEICTaBISIET OpraHU3alUI0 KaK CO-
BOKYIHOCTb IIPOLIECCOB C CHJIbHBIMU TOPU30HTAJIBHBIMU CBSI3SIMU (LIEHTpaIu-
30BaHHAS] KOOPAMHALMS) U CAMOOPTaHU3YIOIIMMUCS BEPTUKAIbHBIMHU.
@OyHKIMOHAIBHAS (TPaAULIMOHHAS) CTPYKTYpa CBA3aHa C HEPAPXUUECKUM

yIpaBICHUEM, IPOLECCHAS — C 3JIEMEHTAMHU aJallTUBHOIO (CUHEPIe€TUYECKOTO)
yYIpaBJICHUS.

@OyHKIMOHAJIBLHASL CTPYKTYpa ylpaBJieHUs

B konue XIX Beka mpousonuia cMeHa JIMHEWHOW CTPYKTYpblI YIPaBJICHUS Ha
¢yHkuroHanbHy0. C pOCTOM MHAYCTpUAIU3AIUMU U YKPYITHEHUS MPEANpUITHI cTa-
JI0 HelelecooO0pa3Ho JiepaTh B IITaT€ YHUBEPCAIbHBIX paboTHUKOB. Pabora
YCIIOKHWIACh, U KaXIblii paOOTHHUK, YTOOBI OBBICUTH MPOU3BOJUTEIHLHOCTh TPY/a,
OB BBIHYXCH CIEIHAIN3UPOBATHCS HA BBHIOJIHEHUH OTACNIbHBIX Onepanui (ropu-
30HTAJIbHOE pazfieneHue Tpynaa). CTamo JOTMYHO OPraHU30BBIBATH OTHEIBI, COCTOS-
mye U3 pabOTHUKOB POJCTBEHHBIX CIENUATBLHOCTEH. DTH OTAENbl Ha3BaId (QDYHKIIH-
OHAJIBHBIMHU, a CTPYKTYpYy YyIpaBlieHHs — (YHKIMOHAIBHON (WM JIMHEHHO-
dbynkuroHanbHoM). Takas cuctema JaBana onpeeJIeHHbIE MPEUMYIIECTBA: BO3MOXK-
HOCTh CIELHUaIN3allud CIOCOOCTBOBAjA MOBBIIMICHUIO MPOGECCHOHANIBHOIO YpPOBHSA
paboTHHKaA, TeHTpanu3aus (yHKIUN MpuBeNia K CHIDKEHUIO 3aTpaT, CTajo Jierde
dbopMHUpOBATH OPraHU3AIMOHHYIO CTPYKTYpY Kommnanuu. Co BpeMeHEM POCT Crerua-
JU3aluy IpuBell K 000co0eHnI0 GYHKIIMOHAIBHBIX MOJApa3IeIeHU U 0CIa0JICHUIO
MeX(YHKIIMOHATBLHBIX CBS3€H M COBpeMeHHas (DYHKIIMOHANbHAS CTPYKTYpa OpraHu-
3allMM TpeAcTaBigeT co00i (YHKIIMOHAIBLHO 000COOJIEHHBIE MOACUCTEMBI U Psij
YCTOMYUBBIX UEPAPXUUECKUX YPOBHEU YIIPaBICHUS JJIsSI TOCTHXKEHHUS TIeJeH.

OCHOBHBIC MPUHIIUIBI UEPAPXUUYECKOTO yIpaBieHHs: 1) IEHTpaIn30BaHHOE
MPUHATUE PElIeHU U 2) pacrpeiesieHHas KoopAuHanus (pa3aeneHue TpyJa Ha oc-
HOBE JKECTKOM CIIeIIMaInu3aIlin ).

Heoocmamxku ¢pynxyuonanvroti cmpyxmypet.

e pa30ueHue TEXHOJOTUN HAa OTIENbHbIC, KaK MPaBUJIO, HE CBSI3AHHBIC MEXKIY

coOoii (parMeHThl, peaauzyeMble PazIUYHbIMU MOAPA3AEICHUIMH NPEANPHU-
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STHSI, OTCYTCTBUE IETLHOTO OMUCAHUS MPOIIECCOB U 3ama3fplBaHUe C aKTya-
JAu3alyeld COOTBETCTBYIOIIEH WH(pOpMAIINY;

OTCYTCTBUE 3aMHTEPECOBAHHOCTHU UCIOJIHUTENEH B KOHEUHOM pe3yibTate. [Ipu
(GYHKIIMOHATBHOM TOJXOJIe TJIABHBIM IOTPEOHUTENIEM pe3yiabTaTOB Tpyda pa-
OOTHUKA SIBIIAETCS HE KJIIMEHT, a BINIECTOSANINN HaYaIbHUK, a BUJCHUE MTPOUC-
XOJISAIIETO Yallle BCEro HE BBIXOJIUT 3a paMKH IMOJApa3NeieHUs, B KOTOPOM OH
pabotaet. PabOTHUK HE OpUEHTUPOBAH HA ILIEJIM OPTaHU3alMU U TeM 0oJiee Ha
KJIMEHTA — OH €ro MpocTo He BUAMT. Llenb B uepapxuu: audnasi 6€301acHOCTb,
CaMOCOXpaHEHHE B CUCTEME;

oOMeH wuH(poOpMaIenn MeXAy pPa3IUYHBIMUA TOAPA3ICICHUIMUA YPE3MEPHO
YCIIOKHEH H3-3a €€ BEPTUKAIbHON MEePapXUYHOCTH, YTO MPUBOAUT K OOIBIIUM
HAKJaAHBIM pPAacXoJaM, HEOMPABIAHHO JTUTCIBHBIM CpPOKaM BBIPAOOTKH
YIPABJICHUYECKUX PEIICHUI U, KaK CJIEeICTBHUE, IOTEPE KIMECHTOB;

[To moscueTaM aHAIMTUKOB BPEMSI B3aUMOJICHCTBUS MEXTy MOAPA3ICICHUIMH
pacripenensiercs cieayrmmum oopazomM: 20% — Ha BeinosiHeHHe padboThl u 80%
— Ha mepenavy ee pe3yJbTaToB CIASAYIOIIEMY UCIIOJTHUTEIIO.

HapacTaHue WHGOPMAIIMOHHOW SHTPONHU. YTpaBlieHYecKas HHpOopMaIus Te-
penaeTcsi ¢ TOMOIIBIO €CTECTBEHHOTO S13bIKa, 00J1a/1al01ero nHHOpMaImOHHON
M30BITOYHOCTBIO, YTO CIYXKUT MPUYMHON UCKAKEHUS CYTH COOOIICHHUS.
CTaHJapTHBIE MEPBI PEIICHUs MPOOJIEeM B HEepapXUuecKou (yHKIMOHAIBHOU
CTpyKType: 1) MaHUTYJIAIAKA CO CTPYKTYPOU MPEANPHUATHS — «CTPEMIICHHE Ha
TO0YI0 CUTYaITMI0 OTBEYATh PEOPTraHU3aIMei — CAMBIM 3aMeYaTelIbHBIM METO-
JIOM CO3/IaHMsI BUJMMOCTH TIpOrpecca, MOPOKIAIIUM MyTaHUIly, Hea(dek-
TUBHOCTbH U JIEMOPAIH3AIMI0Y; 2) MAHUITYJISAIUN C YUCICHHOCTBIO TIEPCOHAA;
3) mombITKH BHEApeHUs KoMmnbloTepHbIXx WC ynpaBneHus npeanpusituem; 4)

Oe3yCrenrHple TONBITKY BHEAPESHUS cucTeM kadecTBa Ha 6aze 1SO 9000.

[lepeuncneHHble HEIOCTATKU YCTPAHSET MPOLECCHAs! CTPYKTYpa YIpaBICHUS.
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IIpoueccHasi CTPyKTypa ynpaBJieHUs

Hcropus

[lepBoe ynomuHaHHe O MPOLIECCHOM IMOAXO0/AE KaK OTAEIbHOM 00JacTH uccie-
noBaHus oTHOcHUTCS K 20 romam 19 Beka, Korga B OJHOM M3 KOMITAHUM, TI€ KIEPKU
paboTtanu ¢ JOKyMEHTaMH, ObLT MpoBe/ieH aHanu3 A (HEKTUBHOCTH PabOTHI C UCTIOIb-
30BaHUEM IIPOLIECCHOTO MOAXO0AA.

PykoBomurtens pemmn npoaHamM3UpoBaTh, KAaK YacTO CUIAIINAE B OZHOM
00JIBIIOM IMOMEIIEHUU COTPYAHUKH NEPENaroT Apyr APYry JOKYMEHTHL. beuia co-
CTaBJICHA CXEMa, OTpaXkarolllasi pa3MELIEHUE COTPYIHUKOB B MOMEIIECHUU U BCE BO3-
MO>KHBIE B3aUMOJICUCTBUS MEXAY HUMHU.

3a HeOoJbIION MPOMEXYTOK BpeMEHHU Oblila coOpaHa CTaTUCTHKA BCEX B3au-
monerictBuil. Ilo pesympraram ananmm3a Obula MpoOBeNEHA MPOCTas ONMTUMU3ALIMS:
HanboJiee YacTo B3aUMOJICUCTBYIOIIMX MEXAY COOON COTPYAHUKOB MOCAAUIN PAIOM
Ipyr ¢ ApyroMm. B pesyibrare MeHbllIe BPEMEHHM TPATWIOCh Ha INepenayy AOKyMEH-
TOB. DTO CTajO MEPBBIM MU3BECTHBIM IPUMEPOM IPOBEJIECHUS ONUCAHUSA U ONTHMH3A-

MU IIPOICCCOB B ousHece.

OnpeneneHus NOHATUM: TPOIECC U MPOIECCHBIM MOAXO0/T

Cornmacuo cranmapty «OcnoBuble [lomoxxenns u CrnoBapp — ISO/OIIMC
9000:2000», nrobast nesITENHPHOCTh WM KOMILUIEKC JIeATEIbHOCTH, B KOTOPOU MCIIOJIb-
3YIOTCSI PECYPCHI ISl TpeoOpa3oBaHMs BXOJIOB B BBIXO/BI, MOXKET pacCMaTpPUBATHCS
Kak mpomecc. YToobl 23PPeKTUBHO (PYHKIIMOHUPOBATH, OPTAHU3AIMH JOJHKHBI OIpe-
JCNATh W YIPaBIATh MHOTOYMCICHHBIMH B3aMMOCBSI3aHHBIMH M B3aUMOJICHCTBYIO-
MU nporieccamu. CucremMaTudeckass WICHTU(DHUKAIMS ¥ yIpPaBJICHUE TPUMEHse-
MBIMH OpTaHU3aIUEH MPOoIeccaMy, 1 0OCOOCHHO B3aMMOACHCTBHEM TaKUX IPOIIECCOB,
MOTYT CUYUTATHCS KMPOUECCHBIM MOIX00M.

B 2000 rony Mexnaynapoanas Opranuzanust no Crannapruzanuu (ISO) npu-
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HsJIa HOBYIO Bepcuto ctangaptoB cepuu 9000, comepxaniux nepeyeHb TpeOOBaHUM K
cucreme kadectBa (CK) opranumzanmu. OgHO M3 NMPUHIUIHAIBHBIX OTIMYUN HOBOM
BEPCUHU CTAHJAPTOB — HCIIOJIB30BAHHUE IPOIECCHOTO IMOIX0Ja K MEHEKMEHTY, a
Takke K co3panuio u pynkmuonupoBanuto CK. OCHOBHYIO UEIO MPOIECCHOTO MO/~
X0J1a B HOBOH BEPCHU CTaHIAPTOB MOKHO CBECTH K CIICAYIOLIUM MOJIOKCHUSIM:

1) medaTenbHOCTh OpPTaHM3AMH HEOOXOIUMO IMPEICTAaBUTh B BHJIC CETH B3aHMO-

JEHCTBYIOIITUX MEXIY COOOM IIPOIIECCOB;

2) ymnpaBjCHHE JCATCIbHOCTBIO OpraHHM3allMK JO0HKHO OCHOBBIBATHCSA HA YIIpPaB-

JICHUH CEThIO TIPOIIECCOB.

IIpomeccHblii MOAX0A K ONMCAHUIO OPraHM3AIMH IPEAIoJIaracT CMEIICHHUE
aKIICHTOB OT YIIPaBJICHUS OTACIBbHBIMU (PYHKIIMOHAIBHBIMU 3JIEMEHTAMH Ha YTpaB-
JeHre OW3HEC-TIPOIECCaMU, CBSI3BIBAIOIIMMHU JEATEILHOCTh dTUX (PYHKITMOHATBHBIX
aeMeHTOB. [IporeccHbII MOAX0 1 MO3BOJISET:

® JIeJIeTUPOBATH MOJHOMOYHUS UCIIOTHUTEIISIM OU3HEC-TIPOIIECCOB;

® 3aNHTEPECOBATH UCIIOTHUTEIS B MOBHIIIICHUN KaYECTBA KOHEYHOTO TIPOIYKTA;

® COCpPEIOTOYUTH PYKOBOJUTENECH HA CTPATETHYECKUX U CUCTEMHBIX BOTIPOCAX;

® paIMOHAJIBHO MCIIOJIH30BATh MaTepUaIbHbIe, PUHAHCOBBIC M YEIIOBEYECKUE pe-
CYpCHI;

® YCKOpPUTH 00MeH mHpOpMaNHe MeXTy (PYHKIIMOHATIBHBIMU TIOJpa3IeICHUs-
MU;

e OBICTPO pearupoBaTh HA BHEITHUE H3MCHCHHS.

[IporeccHpIil MOAXOJ K OpraHW3alldd JEATCILHOCTH TPEANPUATHS SBISETCS

MPEANMOCHUIKON JJI TIEpex0/1a OT IEHTPATU30BAHHOTO K aJalTHBHOMY yIpaBJie-

HHMI0, OCHOBHBIMH Y€PTaMH KOTOPOTO SBJISIOTCS: 1) pacmpeneieHHOe MPUHATHE

pelIeHuit; 2) eHTpaIn30BaHHasi KOOPAUHAIIHSL.

[Ipu 3TOM YHCTO «IpOIECCHAs KOMITAHHS SIBJISICTCSI CKOPEE HILITIOCTpaIiueit
MpaBUJIBLHOW OpraHu3anuu padbor. B nelcTBUTENbHOCTH Bce OU3HEC-TIPOIECCHl KOM-
MaHWH MPOTEKAIOT B PaMKaX OPTaHU3AI[MOHHON CTPYKTYpPBHI MPEANPHUATHS, OMHUCHIBA-

IOH_IGI\/JI ®YHKHHOH3HBHBIG KOMIICTCHTHOCTH U OTHOIIICHM .
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[IprHIKIBI TPOLECCHOTO MOAX0/1a

OI[HOﬁ N3 BAXHBIX 3aJa4 IIPpU HIPOCKTUPOBAHHUU NC sBnsercs IMOJIYUYCHUC

dbopmManbHOTO ONMKCaHUs MPEeAMETHON oOnacTu. s onucanus nmpeaMeTHON 00J1acTu

dJame BCCTO HCIIOJIB3YIOT HpOI.[@CCHBIﬁ moaxon, U IMPOCKTHUPOBAHUC B 3TOM CJIydac

OpPUEHTHPOBAHO HE Ha UEPAPXUUECKYIO0 OPraHU3AIIMOHHYIO CTPYKTYPY, & Ha CTPYKTY-

py OM3HEC-TIPOIIECCOB.

[Ipoueccubiii moaxon k npoektupoBanuio MC Ga3zupyercst Ha Claeayromux oc-

HOBHBIX ITpUHIMIIAX:

1. Bocnpusitue 6M3Heca KaK CHCTeMbl (CUCTEMHBIN MOIXOM):

Ar000€e MpeAnpUsTHE CIeAyeT paccMaTpuBaTh Kak CUCTEMY, a €€ pa3Bu-
THE — TI0 3aKOHAaM CJIOKHBIX CUCTEM;

pElIeHre JOKAIBHBIX Mpo0JeM He MeHseT cucteMy. CHCTeMy MOXKHO
U3MEHUTDH TOJBKO B IEIOM;

CUCTEMA, HaXOAIIasACAd B YCTOMYMBOM COCTOSIHHM, HE CIIOCOOHA 3BOJIIO-

MUOHHUPOBATD.

2. BocnpusiTHe 1eITeJILHOCTH KaK nmpomecca (MPOIeCcCHbIN MOAX01):

mo0asi ACSTENBHOCTh MOXKET PacCMaTPUBATHCSA KaK MPOIECC, CIIeT0Ba-
TEJIbHO, OHA MOKET OBITH YIIYUIIICHA,

mo0asi AESITENbHOCTh JOMYCKAET pa3JeieHre Kak MO BPEMEHH, TakK IO
MaTepUalibHBIM pecypcaM U MepcoHaly;

mo0asi LieNieHanpaBieHHas W CIJITAHUPOBaHHAs JESATEIbHOCTb, HCIOJb-
3ylollias pecypchbl, Mpeoopa3yeT BXOA B BBIXOJ;

JESTENBHOCTD MPEANPHUATHS TIPEACTABISIET COO0M CETh B3aUMOCBSI3aH-
HBIX MPOIIECCOB, TaK KaK BCE BUJIbI JICSITEIIbBHOCTH U COOTBETCTBYIOIIHE
UM MPOIECCH B3aUMOCBSI3aHbI;

KOXIbId TMPOIECC MMEET BHEIIHEr0 WJIM BHYTPEHHETO NOCTaBIIMKA
BXOJHBIX PECYPCOB U BHEIIHETO WUJIM BHYTPEHHETO MOTPEOUTENSI BBIXO/I-

HOT'O MPOAYKTA WU yCIIyTH.
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3. CtangapTu3anusi 1 MPO3PaYHOCTh OTBETCTBEHHOCTH:

e BbICIIEE PYKOBOJICTBO MPEANPUSITHS JOKHO OpaTh Ha ceOs MOJHYIO OT-
BETCTBEHHOCTH 3a CO3JJaHUE KaueCTBA U YIIPABJICHUE UM;

e KaXIBIH MpoIecC JODKEH MMETh Biajaeiblia (mepcoHuUKamus U pac-
Hpeie/iCHHe OTBETCTBEHHOCTH 33 BCE BUJIBI ICATCILHOCTH);

e BCE COCTaBIISIIOLIME MPOIECCOB JAOJKHBI ObITh MAKCUMAIILHO CTaHAApTH-
3UpPOBaHbBI U MOHSTHBI;

e CTaHJapTHU3alUs JOJKHA OCYIIECTBIATHCS Ha 0a3e B3aUMOCBSI3aHHBIX U
rapMOHU3UPOBAHHBIX CTAaHJAPTOB, PEATU3YIOIIUXCA B BUAE HOPMATHUB-
HOM JTOKYMEHTAllUH U KOPIOPATUBHBIX CTAHJAPTOB, OMKCHIBAIOIINX BCE

BHUABI ACATCIIBHOCTH IIPCANIPUATHH.

YnpasJ/ieHue, HANPaBJIeHHOE HA ycIex

OpraHu3anus CymiecTBYeT JUIsl JOCTHXKEHUST ONPEICIICHHBIX IIeNiei U cuuTaeT-
csl TOOMBIIICHCS ycriexa, €ClIM OHA UX JocTuria. [Ipu 3ToM pasMep HpeAnpusTHsS U
NpUOBUTEHOCTh HE BCETJa MOTYT CUMTATHCS KPUTCPUSAMH YCIIeXa, €CIIM OHU HE SBJIS-
I0TCSl OTHUMU 13 Tiesieil. COCTaBIISIONINE yCIeXa OpraHu3aIuu:

1) BBDKHBaHUE;

2) 3¢ dpekTUBHOCTh. DPHEKTUBHOCTH OMPEACIACTCS Ha OCHOBE JCHEKHOM OLIEHKH
€¢ BXO/IOB;

3) TPOU3BOMUTENHHOCTh (PE3yJIbTATUBHOCTh) — OTHOIICHUE KOJMYECTBA CUHHMIL
Ha BBIXOJIE K KOJIMYECTBY SMHUI] Ha BXO/IEC;

4) npaktuyeckas peanuzarnms (implementation). YcmemHeiM cyWTaeTCsl Takoe
peleHne, KOTOPOe Pearn3yeTcs MPaAKTUIECKH (T.€. TPEeBpaIaceTcs B JEHCTBHE)
pE3yNbTATUBHO U 3(PPEKTUBHO.

[MoBbIieHUEe YPPEKTUBHOCTH U MPOU3BOAUTEILHOCTH MOJIPa3yMEBAET: UHHO-
Ballill B CTPYKType OPraHM3AllMH, [CHTPAIH3AIHUI0O WM HHTErpanui Ou3Hec-

IMpOHeCCOB, KAUYCCTBO U CBOCBPEMCHHOCTD 6H3HCC-I/IH(1)OpMaIII/II/I.
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1.3. OcHOBHBbIE NOHATUA HH(POPMAIUOHHBIX TEXHOJIOTHIl U CHCTEM

Onpenenenust U'T

B mmpokom cmeicne, Uupopmanuonnsie texunojoruu, UT (Information
technology, IT) — oOmwmii TepMuH 111 0003HAYCHUS PA3IUYHBIX TEXHOJOTHI 00pa-
ootku u nepenayn uHpopmanuu. K UT oTHOCATCS KOMITbIOTEpPHBIE TEXHOJIOTUH, TE-
JICKOMMYHUKAIIASI © MUKPOJICKTPOHHKA.

OO6bryHO Mo T moHUMaOT Komnviomeprvie mexHoiocuu, a AIMEHHO — METO-
Il IpUMEHEHUS BeiuncinuTenbHon TexHuku (BT) u kommnberotepHoro 110 npu padote
¢ u"ndopmanuen (evinonrnenuu GyHkyut: cobopa, XpawmeHus, 3auumsl, 00pabOmMKuU,
nepeoauu u UCNoIb308aHUSL OAHHbIX).

UT (mo UNESCO) — 370 KOMIUIEKC B3aUMOCBSI3aHHBIX HAYYHBIX U HMH)KCHEP-
HBIX JUCIUILIINH, n3ydaromux BT, crmocoObl B3auMOACHCTBHS €€ C JII0JIbMH 1 MPOU3-
BOJICTBEHHBIM 000pYyJI0BaHHEM, CITOCOOBI 3(PPEKTUBHON OpraHU3AlMK TPYJIa JIOACH,
a TaK)Ke CBS3aHHBIC CO BCEM ATHUM COIMATIbHBIC, SJKOHOMHUYECKHE U KYJIbTypPHBIE MPO-
OJIeMBlI.

[To onpenenenuto ITAA, Amepukanckoi accorumaruu no WMT (Information
Technology Association of America), UT — 310 u3yuyeHue, NPOSKTUPOBAHHUE, pa3pa-
00TKa, BHEApPEHHUE, MOIACPKKA WM YIpaBiIeHHUE KOMIbIOTEPHLIMU MHGOpMAaIU-
OHHBIMHU CHCTEMAaMHU, BKJIIOYAsi MPOTPaMMHBIE TIPHJIOKEHHUS ¥ KOMITBIOTEPHOE arlma-
paTHOE oOecrieyeHue.

Bypssiit poct orpaciu UT npuxoaurcs koner 1990-x ronos, cBsA3aHHBIN € MO-

SIBJICHUCM U PA3BUTUCM I/IH(l)OpMaHI/IOHHO-KOMMyHl/IKaHl/IOHHLIX TEXHOJIOTMH.

NudopmanuoHHo-koMMyHuKannonueie Ttexnoxorun (Information and
communication technologies, ICT) — TepMuH, NOKpBIBAIOIIUI BCE TEXHUYECCKHE
cpeacTBa o0paboTku U oOmeHa mHpopmanue. Hapsay ¢ tem, 4to oH dhopManibHO
BKJIIOYACT «IOUU(POBBIC» TEXHOJOTHH, BKIOYAs OyMakKHBIC, YacTO HCIIOJb3YeTCs

JJIA OIMMCaHUA HI/I(prBBIX TGXHOHOI‘HfI, BKJIIOYasg KakK CIIOCOOBI KOMMYHHKaAIIUU
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(KOMMYHHKAITMOHHBIE TTPOTOKOJIBI, CIOCOOBI 00OMEHa, KOMMYHUKAITMOHHOE 000Py/I10-
BaHHE, ME/Ma), TaK U CIIOCOOBI XpaHeHUsI U 00paboTKu MHMOpPMaIUK (BBIUUCICHHUS,
XpaHECHHE JTAHHBIX U T.JI.).

Tepmun ctan monyssapHbIM (32 pyOeKOM) 4acTUUHO OJjarojapsi 00beIMHEHUIO

HUT u TennekOMMyHUKALIMOHHOW TEXHOJIOTHH.

OnpeneneHus U TUIBI UHPOPMAIIUU

ITo onpenenenuto bCI, unghopmayusa (ot nat. informatio — «HaydeHUE», «CBE-
JICHHE», «OTOBEIICHUE») — 3TO CBEACHUSA, NIepeIaBaeMble CUCTEMON 3HAKOB JHOOOTO
pona.

®enepanbblil 3ak0oH PO ot 27.07.06 N149-D3 «O06 undopmanmu, nuadopma-
IIUOHHBIX TEXHOJIOTHSX U O 3amuTe WHbOpMaIuuy ompenenseT nHGOpMAIHIO, Kak
cBeZieHus (COOOIIeH s, IaHHbIE), HE3aBUCHUMBbIE OT (POPMBI X MPEACTABICHHUS.

TouHoe 00LIENPUHATOE ONPEEICHUE OTCYTCTBYET BBUY OTCYTCTBHUS ONpe/e-
JI€HUSI TOTO, YTO Takoe «csedenus». 1loaToMy MOHATHE «HHGPOPMALMS MPUHATO
OTIPENIENIATh uepe3 ee ceoticmaa (MoJOOHO MOHITHIO «MaTEepUs»), T. €. uHopmayus —
3TO SIBJICHHE, KOTOPOE XapaKTEPHU3YEeTCs HATUUUEM UCMOYHUKA, NPUEMHUKA, KAHANA
c6s3u U T. 1. [Ipu 3TOM MHOTHE U3 CBOMCTB MH(MOpMaIuu (HAIpUMEp, «CMbICA») SIS
HE BIOJHE MMO3HAHBI HAyKOW, 4TO emle Oosee 3aTpyaHseT (OPMYITUPOBKY TOYHOTO
ONpeECICHUS.

B XX Beke TepMuH «MHpOpManus» ObUl BBEJEH B PsAA€ HAy4YHbIX 00JaCTEH,
HOJIyYHB OCOOBIE JUIsl HUX TOJIKOBAHUS U ONPEIECIICHHUS.

Nudopmanus, 3adpuxcupoBaHHas Ha MaTepUaIbHBIX HOCUTENSAX M XpaHUMasi B
NC (bubnuorekax, apxuBax, XpaHuUIuax, poumaax, 6aHKax JaHHBIX, CUCTEMaX 3Ha-
HUU ¥ T. I1.), HOCUT Ha3BaHUE UHDOPMAYUOHHbBIE PECYPChL.

Nudopmanuio MOKHO YCIOBHO pa3/ieuTh Ha TPYMNIbI MO cepe UCHOIb30Ba-
HHUS.

Hampumep, sxonomuueckas ungopmayus — 5TO COBOKYIMHOCTh CBEICHHUU O

COMAJIbHO-3KOHOMHUYCCKUX IIpOoLHeCCax, CIyKallluX AJId YIPaBJICHHUSA UMW U KOJIJICK-
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TUBaMU Jitojied. XapaKTepUCTUKN SKOHOMHUYECKON HH(pOpMAIu: O0IbIIne 00bEeMBI,
MHOTOKpPaTHOE MOBTOPEHUE IIUKJIOB €€ MOJIyYeHHs U MpeoOpa3oBaHus B YCTaHOBJICH-
HbI€ BpEMEHHbIE NEPHOJIbI (Mecsl, KBapTal, rof U T. J.), MHOrooOpa3ue UCTOYHUKOB
U TIOTpeOuTeseH, 3HaYNTENbHBIA YJEIbHBIM BEC PYTUHHBIX MPOLETYp MpU ee obpa-
OoTKe.

Nudpopmanusa B UC MoxkeT OBITb cmpyKmypupo8aHHou U HeCmpyKmypupo8aH-
HOU W YCIIOBHO JIEIUTCS HA OaHHble U 3HAHUA.

CTpyKTYpHpOBaHHbIE JaHHbIE — 3TO MH(POpPMALIUS B BUJE YUCET U TEKCTa,
XpaHuMmasi B HopManu3zoBaHHbIX bJl. Hag TakuMu JaHHBIMM MOKHO BBINOJHSATH pas-
JIMYHBIE ONEPALIUH.

K HecTpyKTYypHpOBaHHOI HH(OPMALNMH MOXHO OTHECTU OOBIYHBIE O(DHUCHBIE
anekTpoHHbIe JokyMeHTHI B (hopmate Word unm Excel, PDF, a Taxxke pucynku, uep-
TeXH, rpaduKy, CKAHUPOBAHHBIC N300pakeHUs U BooOIe (aiiiabl 00X (HOPMATOB,
COOOIIEHUS 3JIEKTPOHHOM 1MouThl, Web-CTpaHulLbl, BUAECO U APYTYI0 MH(DOpPMALUIO B
3JIEKTPOHHOM BHJIE — B MPOTHUBOIIOJIOKHOCTh CTPYKTYPHUPOBAHHBIM JAHHBIM, OOBIYHO
HaxXOJSIIMMCS MOl YIPABICHUEM PeSIAMOHHON ninn MmHOoroMepHor CYB/I. ns xpa-
HEHUsI HECTPYKTYpPUPOBAHHOW HHpOpMaIMK Hcnoib3dyercs Qaitnoas cuctema OC

i 00bekTHO-opueHTHpoBaHHbIE CYB/I.

JlaHHBbIe — 3TO OTJeJNIbHbIE (PaKThl, XapaKTEPU3YIOLINE OOBEKTHI, MPOLIECCHl U
SBJICHUS TPEIMETHON 00sacTu, a Takxke ux ceoictea. B teopun UTC nanubie — 310
uH(popmalus, PUKCUPOBAaHHASA B ONPENEIECHHON (opMe, TPUTOAHOU ISl MOCIEAYIO-
el o0pabOTKHU, XpaHEHUs U Mepeiau, a MMEHHO XpaHUMas B 0a3axX JaHHBIX U 00-
pabaTbiBaeMasi MPUKIAIHBIMU IPOrpaMMaMHu.

3Hanmue (00I1Ie OMPEIENICHNE) — ’TO COBOKYITHOCTh MOHSATHH, MPEICTABICHUH O
4eM-1100, YHAcJIeJOBaHHbBIX, MOJyYEHHbIX, IPUOOPETECHHBIX, HAKOIUIEHHBIX B pe-
3yJlbTaTe yYEHUs, ONbITA, B MPOIIECCE )KU3HU U T. 1. © OOBIYHO peain3yeMbIX B Jes-
TEIbHOCTH.

Oxcdopackuii crmoBaps anriuiickoro si3eika (Oxford English Dictionary)

OIIpCACIICT 3HAHUEe KAK «HABbIKH, HpI/IO6peTeHHHe YCJIOBCKOM 4YCPE3 OIIbIT UJIN 00-
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Pa30BaHUEY»; KTEOPETUUECKOE WM MPAKTUICCKOE MOHUMAHHE MPEAMETa B CTICH(H-
YECKON 00JIaCTH WIIM B TICJIOM»; «(aKThl WK WHOOpPMAIUs, IOHUMaHUE WK OCBE-
JOMJICHHOCTH O (paKTe WJIM CHTYallud, TPHOOPETCHHBIC ONBITHBIM Ty TEM.

dunocodcekue aedaThl HaYATUCh ¢ GOPMYIHPOBKKM 3HaHUS Kak justified true
belief. OgHako 10 cuX MOp HE CYNMIECTBYET HU OOMIEHPUHATON (HOPMYITUPOBKHU MOHS-
TUS 3HaHUe, HA TIOJTHOTO 0030pa IO MOHSATHIO, HECMOTPSI Ha OTPOMHOE KOJUYECTBO
Pa3IMYHbIX TEOPUH.

[IpuoOpeTeHne 3HAHWI BKIIFOYA€T KOMIUIEKC KOTHUTHUBHBIX TIPOIIECCOB: BOC-
MpUsTUE, U3yUYCeHNUE, KOMMYHHUKAIIUIO, aCCOIUAIIAI0 U PacCyXAeHue. TepMUuH 3HaHue
TaK)K€ MCHOJIb3YyeTCs Uisi 0003HaUY€HUsI YBEPEHHOTO MOHMMAHUS MpeAMeTa CO CIIOo-
COOHOCTBIO PUMEHEHHUS €T0 JIJISl Pa3peIICHUS] KOHKPETHBIX CUTYAIIHM.

B teopuu uckyccmeennoco unmennexkma (W) 3nanue — 3TO COBOKYITHOCTH
cBelieHu 0 Mupe (y MHIUBUyYyMa, o0miecTBa uiu y cucrembl M), BKiTtouaromux B
ce0st mH(pOpMAITIIO O CBOMCTBAX 00BEKTOB, 3aKOHOMEPHOCTSIX MIPOIIECCOB U SIBICHHUM,
a TaKXe MPaBWJIaX UCIOJIb30BAHUS ATOW MH(POPMAITUH JJIS IPUHATUS PEIICHHM.

B cucremax ynpapnenusi 3HaHusMu (CY3) HCHONB3YIOT MOHATHE KOPNOpAa-
MUBHLIX 3HAHUL, O3HAYAIONIEEC KOJUICKTUBHBIA OMNBIT M TOHMMAHHUE TPOIECCOB
yIPaBJICHUs] 3aTUIAHUPOBAHHBIMU M HE3aIUIAHUPOBAHHBIMU CUTYalUSIMU B OpraHU3a-
Uy, 3HaHUS MOTYT TIOCTYNaTh U3 0a3 MaHHBIX, OT JIIOJICH, C BEO-CTpaHUIl U pabodInx
IIPOIIECCOB, B KOTOPBIX YUACTBYIOT JIFOAH, U JCIATCA Ha HesgHble (T, YTO B TOJIOBAX

J0JIel) U s6Hble (3aI0KYMEHTUPOBAHHBIE).

Omnpenenenust napopmannonusix cucteM (MC)

Tepmun UHpopmanmoHHass cucreMa B IIMPOKOM ITOHUMAHUM OTHOCHUTCA K
B3aUMOJICCTBUIO MEXY MPOLIECCAMU U TEXHOJIOTUEN, B Y3KOM — K B3AaUMOJICMCTBUIO

MEXKIY JIFOIbMH, MpolieccaMu, HHopMaIuei u TexHosoruei (puc. 1.5).
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HNudopmanus (1aHHbIC)

re’aep IOT

HUCIIOIB3YIOT
ITpoueccsl Y q Texnomornn

00JIeTJaroT MMPOTCKAHUC

y4acTB B HUCHOJIB3YIOT

JIronu

Puc. 1.5. Konuenmsa UC

ITo onpenencuuto crangaapta 1SO 12207, (mudpopmanmonHasi) cucremMa — 3T0
O00BEIMHEHNE OJHOTO WM HECKOJBKHUX MPOIECCOB, allapaTHBIX CPEACTB, IMPO-
rpaMMHOTO oOecredeHusi, 000pYyIOBaHUS | JIFOACH I 00CCIICUCHHSI BO3MOXKHOCTH
yIOBJIETBOPEHHUS ONPEICIICHHBIX MOTPEOHOCTEN MITH TIeTICH.

CymiecTByeT MHOKECTBO Apyrux ompeneiacHuii C, IMEIOIMX CMBICIT B COOT-
BETCTBYIOIIUX KOHTekcTax. Hampumep, no ¢enepanbHomy 3akony PD ot 27.07.06
N149-®3 «O6 undopmaimu, HHOOPMAIIMOHHBIX TEXHOJOTHAX U O 3aluTe UHGOP-
Maruny, WHGOPMAIMOHHAs CHCTeMa — 3TO COBOKYIMHOCThH COJEpiKamieiicss B 0a3ax
naHHBIX WHGopManuu u obecrneunBarommx ee oO6pabotky UT u TexHmdeckux

CpCACTB.

@yHKIMH, cOCTaB U CTPYKTYpbl UC

(T'OCT 24.103-84 — ®dyukiuu, coctaB u ctpykrypa ACY)

NC cocrout 13 pyHKUMOHAJIBLHOM U ol0ecneunBaroeii yacreil. [loacucremsi,
BXOJSIIIAE B (DYHKITMOHATBHYIO YacTh, HA3BIBAIOTCA (DYHKYUOHANbHBIMU NOOCUCTIE-
mamu VIC, a MOICUCTEMBI, BXOAAIINE B 00€CIICUMBAIOIIYIO YaCTh — 0Oecneyusaouiu-
mu noocucmemamu YIC.

3aoauu yHxyuonanvHuLlx nodcucmem — 3TO T€ 3a/1a4d, pajid PEIICHUS] KOTO-

poix u cozaaercs MC. Ouu paznuunsl 1ig paznuyabix BugoB UC. Hanpumep:
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® [0jCHCTEMA IJIAHUPOBAHUS;
® [I0ACHCTEMA YIIPABJIEHUS KAaU€CTBOM;

® [I0JICHUCTEMA YNPABJIECHUS [IEPCOHATIOM

® WT.I

Lenvio obecneuusarowux noocucmem SBISIETCST 00ECIEUEHNUE pELIEHUs 3a7a4
dynkunonanbHbIX oacuctem UC. Obecneuusarowas yvacme ue 3aBucut ot Buga MC
Y BKJIFOYAET CIEAYIOUIUE MOACUCTEMBI:

1. Uupopmannonnoe odecnieyenne (MO). B cocras MO BxomsaT xmaccudu-
KaToOpbl TEXHUKO-DKOHOMHYECKOW HH(OpMAIlMU, HOPMATHBHO-CIIpaBOYHAas WHGOOP-
Manusi, (opMa IpeACTaBICHUS] U OpraHu3alus JaHHBIX B CHUCTEME, B TOM YHCIIE:
(GbOpMBI TOKYMEHTOB, BUJEOTPAMM, MAaCCUBOB U JIOTHUECKHE HHTEP(DEHCH (TIPOTOKO-
JI6I OOMEHA JTaHHBIMHU ).

Nudopmanmonnoe oobecneuenre C npenocraBuser:
1) 3a cyeT KOAMPOBAHUSA OOBEKTOB — OJIHO3HAYHOE M SKOHOMHUYHOE IPEICTaBIIC-

Hue MHPOPMAIIHU B CUCTEME;

2) Ha OCHOBE Kjaccu(UKaluu OOBEKTOB — OPraHM3AlHIO0 MPOIEAYp aHAn3a U
00paboTKN HHPOPMALIMK C YUETOM XapaKTepa CBsI3el MEXKIy 00bEKTaMu;
3) Ha OCHOBE PKpaHHBIX (POPM BBOJA-BBIBOJA JIAHHBIX — OPTaHU3AIMIO B3aHMO-

JICUCTBUS MOJIL30BaTENIeH C CUCTEMOI;

4) Ha OCHOBE YHH(HIIMPOBAHHOW CUCTEMbI JIOKYMEHTAIIMU — OOecredeHue (-

(EKTUBHOTO MCITOJIH30BAaHUS HHPOPMAIIMH B KOHTYPE YIIPABJICHHS JCATEITHHO-

CTBIO OOBEKTA aBTOMATU3AIINH.

NudopmanmonHoe obecriedeHre BKIOYAeT B ce0s BHEMAUIMHHYIO U BHYTpHU-
MalMHHYI0 nHpopMarmonusie 6a3sl (M1B).

Buemawunnas Wb — COBOKYNHOCTh BCEX JOKYMEHTHMPOBAHHBIX CBEICHUMU
(1aHHBIX) ¥ cOOOIIEeHUH, ucnonb3yeMbix B MC, BKItoUast: kiaccuguxamopvl mexuu-
KO-3KOHOMUYecKolt THHOPMAIIMHA U HOPMAMUBHO-CHPABOUHYIO UHDOPMAYUIO.

Buympumawunnas V5 — COBOKYITHOCTb BCEX JIAHHBIX HA MAIIMHHBIX HOCHTE-
JSIX, CTPYNIIUPOBAHHBIX IO ONPEICICHHOMY ITPU3HAKY.

baza oannwix (B/]) — yacth BHyTpumammaHOW Wb, mpeacrasmstonias coBo-
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KYIMHOCTh MacCUBOB ((hailJloB, CErMEHTOB W T.l.) W BBIJCJICHHAS MJi1 peaiu3aiuu
onpeneneHHbix QyHkud MC; 3TO CTpyKTYpUpOBaHHBIA OpPraHU30BaHHBIN HaOOp
JAHHBIX, OMHCHIBAIOIIMX XAPAKTEPUCTUKH KAKOM-THOO0 (M3HUECKOW WM BUPTYaJb-
HOU CHCTEMBI.

K unHdopmManimoHHOMY 00€CIEUEHUIO TNPEABABISIOTCS CIEAYIOIINe o00wue
mpebosanus (mo F'OCT 24.205-80 «TpebGoBaHusI K COIACPXKAHHUIO JOKYMEHTOB IO
UH(POPMALIMOHHOMY 00CCIICUYCHHION):

e uyH(popMaMOHHOE OOECIeYeHUE MOJKHO OBITh JOCTATOYHBIM ISl MOJAEepiKa-
HUSI BCEX aBTOMATU3UPYEMbIX (PYHKIIUI 00BEKTA;

® Ui KOAMPOBAHUS MH(POPMAIUH TOJDKHBI UCIOIB30BATHCS MPHUHSTHIC Y 3aKa3-
Y1Ka KJIaCCU(PHUKATOPBI;

® ISl KOJUPOBAHMS BXOJIHOM U BBIXOJHOW MH(OpPMAIIMU, KOTOPAsI UCIIOJIb3YETCS
Ha BBICILIEM ypPOBHE YMpaBJICHHUs, TOJDKHBI OBITh MCIIOJIB30BAaHbI KIacCHU(pHUKa-
TOPBI 3TOT'O YPOBHS;

® J0JDKHA OBITH OOecrieueHa COBMECTUMOCTh ¢ MH(GOPMAIIMOHHBIM 00ecIeueHu-
€M CHCTEM, B3aMMO/ICHCTBYIOIIKX C pa3padaTbiBAEMOIl CUCTEMOM;

e (HopmMBI TOKYMEHTOB JIOJKHBI OTBEYaTh TPEOOBAHMSIM KOPIOPATHUBHBIX CTaH-
JapTOB 3aKa3uvKa (UM YHU(PUIUPOBAHHONW CUCTEMBI IOKYMEHTAIIUN);

® CTPYKTypa JOKYMEHTOB U 3KpaHHBIX (DOPM JOJIKHA COOTBETCTBOBAThH XapaKTe-
PUCTHKaM TEPMHUHAJIOB Ha pabOUMX MECTaX KOHEUHBIX MOJIb30BATENCH;

e rpaduku GOpMHUpPOBAHUA M COJAEpN)aHUE HHPOPMAIMOHHBIX COOOIICHUH, a
TaK)K€ HCIOJIb3yeMble a00peBUATYphbl JOJDKHBI OBITH OOLIEHPHUHSTHI B 3TOU
peIMETHOM 00JIaCTH U COTJIaCOBAHBI C 3aKa3YMKOM;

e B UC nomxHBI OBITH MPETyCMOTPEHBI CPEACTBA KOHTPOJIS BXOJHON M BBIXOJI-
HOI MH(popMaluy, OOHOBJIEHUS JaHHBIX B MH()OPMAIIMOHHBIX MAacCUBax, KOH-
TPOJISL UEJIOCTHOCTH MH(POPMALMOHHOM 0a3bl, 3alUThl OT HECAHKIIMOHUPOBAH-
HOTO J0CTyTA.

2. Ilporpammuoe o6ecnieuenue, IO (software) — 370 KOMIUIEKC MPOrpaMM,
npumensomuxcs B IC. B coctaB nporpammHoro odecrnedeHus BXOJIAT IpOrpaMMbl
(B TOM ymcie MporpaMMHBIE CPEAICTBA) C MPOrPaMMHON JTOKyMEHTalMel Ha HUX, He-
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00X0IMMBbIE I peain3aluu BceX QYHKUUN CUCTEMBI B 00bEME, IPEAYCMOTPEHHOM
B TeXHUUYECKoM 3afaHuu Ha co3nanue UC. Paznuyator oowee u cneyuanvuoe 110.
OO0mree (0a30BO€) OCYIIECTBIISIET yIpaBICHUE PaOOTON TEXHUYECKUX CPEJICTB
u Ub. K o6memy 10 oTHOCHAT:
e CVYB/;
e onepanuonnbsie cuctemsl (OC);
® CEpBUCHBIE CPEJICTBA U YTUIIUTHI;
® UHCTpYMEHTaJIbHbIE cpenicTBa pazpadorku 110.

CnenuanbHoe (npukiagaroe, application software) npennasnaveno ass perie-
HUS PYHKIIMOHAJIBHBIX 3a/1a4 MOJIb30BaTeNeH.

3. Texnuueckoe/annapatHoe odecnevenne (hardware) — 3To KomIieke TeX-
HUYECKUX CPEICTB A cOopa, mepenadyu, XpaHeHuss U o0paboTku uHbopmanuu. B
COCTAB TEXHUYECKOTO 00ECIEeUeHUsl BXOAAT TEXHUYECKUE CPEJICTBA, HEOOXOAMMbIE
JUTSE peanu3anuii PyHKIUH CUCTeMBI. AMNapaTHoe o0ecredeHue BKIII0YaeT B ce0s Bce
Qusuueckue yacmu komnviomepa (OBM), HO He BKiIOYaeT MHPOpMaLHIO (aHHbBIE),
KOTOpBIE OH XpaHUT U 00pabaThIBaeT, U MPOrpaMMHOE oOecredyeHrne, KOTOpoe UM
ynpasisier. Kpome Toro, B amnmapaTHoe oOecliedeHUe TAK)Ke BXOJSAT BHEIIHHE KOM-
TIOHEHTBI — cemegoe 000pyd08anue N nepugeputinvie ycmpoticmsa 6600a (KIaBuary-
pbl, MAHUITYJISATOPHI TUIA «MBIIIb», CEHCOPHBIE SKpPaHbI, CKAHEPHI PAZTUIHOTO
Ha3HA4Y€HUs, CPEJICTBA PACIO3HABAHMS PEUYHM, CEHCOPHBIC JaTUYMKH, YCTPOUCTBA BH-
Jeo3axBara u Jip.) u 6b1600a (MOHHUTOPBI, IEYATAIONINE YCTPOICTBA, YCTPOWCTBA BhI-
BOJIa 3ByKa, MOJIEMbI U Jip.). B o0IieM ciydae anmapaTHoe oOecliedeHHe BKIOYAET
Cpe/ACTBa MOJy4YeHUs, BBOJIA, MTOATOTOBKH, 00paOOTKH, XpaHEeHUs! (HAKOIJICHHUS ), pe-
TUCTpAaIlMH, BBIBO/A, OTOOPAXKEHUS, UCIIOIB30BAHUS, Nepeiaud HH(QOPMALIUU U CPel-
CTBa peaJiu3aliy YIPaBISIOIMINX BO3IEHCTBUM.

4. Oprann3zanuoHHoe o0ecrne4yeHrMe — HTO JIOKYMEHTBI, OINPEEISIONe
byHKIMY TTOApa3ieNieHnid yIpaBlieHus, IeHCTBUS U B3auMoeiictBue nepconana MC.

5. MetpoJiorudyeckoe odecrevyeHue — 3T0 METPOJIOTMUECKHE CPEJICTBA U UH-
CTPYKIHUHU 110 UX TPUMEHEHHUIO.

6. [IpaBoBoe o0ecnedyeHHe — 3TO COBOKYITHOCTb JIOKYMEHTOB, OTIPEACIISFOITNX
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IOPUMYECKHE ACTIEKThl (PYHKIIMOHUPOBAHUSI CUCTEMBbI (HOPMATHBHBIC TOKYMEHTHI,
OIIpeIEIAIONIUE MTPAaBOBON CTATyC CHUCTEMBI, IepcoHala, MpaBuia (GyHKIMOHUPOBaA-
HUSL 1 HOPMATHUBBI HAa aBTOMAaTU4YeCKH (HOpPMHUpPYyEMbI€ JOKYMEHThI, B TOM YHUCJIE Ha
MAaIlIMHHBIX HocuTensix uHpopManun). [IpaBoBoe oOecnieuenue B coctaBe (QyHKIUO-
HUPYIOLIEH CUCTEMBbI pealu3yeTcsi B BUJE JTOKYMEHTOB OpPraHMU3allMOHHOTO ofecre-
YEHUS.

7. JInHrBUCcTHYECKOE o0ecreYeHne — 3T0 COBOKYITHOCTb SI3bIKOBBIX CPE/CTB,
UCIOJIb3YEMbIX JJI1 MAalIMHHON 00paboTKH MHPOpMalUU U 00JIEr4aroninux OOIeHHue
yesioBeka ¢ TexHnueckumu cpeacrsamu MC. B coctaB JMHrBUCTHYECKOTO o0ecrieye-
HUS BXOISAT me3aypycvl N A3bIKU ONUCAHUS U MAHUNYIUPOSAHUS OaHHbIMU. JINHTBU-
ctuueckoe obecneuenre pynkuonupytomein MC moxer npucyTcrBoBaTh B HEil ca-
MOCTOSITEJIbHO WJIM B BUJE PELICHUH MO MH()OPMALIMOHHOMY OOECIIEYeHHIO U B JI0-
KyMEHTaX OpraHU3allMIOHHOTO OOecreueHusl.

8. MaTtemaTuueckoe obecrnedyeHue — 3TO METOJAbI PEUICHUS 3a/ay YIpaBiie-
HUS, MOJIENIM U alNrOpUTMbI. B QyHKIMOHUpYIOLIEH cucTeMe MaTeMaTuyeckoe odec-
[IEYEHUE PEATU30BaHO B COCTABE IPOrPAMMHOI0 00ECIIEYEHNS.

ITIpu onucannn MC nonw3yrorcs CAEAYIOIIMMH BUJAMH CTPYKTYp, OTIUYArO-

IIMMHKCS TUIIAMH 3JICMCHTOB U CBsi3el Mexay HumH (Tadm. 1.1.):

Tabnuma 1.1.
Crpyktypsl UC (I'OCT 34)

Bua cTpykryphl DJIEeMEeHTBI Cassu
(GyHKIMOHATIbHAS GyHKIMH, 321291, OTICPAITNH nH(}OpMaITMOHHBIE
TEXHUYECKast yCTpPOHCTBA JIMHUU CBSI3U
OpraHu3aIMOHHAs KOJIJICKTHBBI JIFOJICH U OTACIbHBIC HC- | WH(POPMAIIMOHHBIE, COTIOTIH-

TIOJTHUTEIH HEHHS U B3aUMOJICHCTBHUS
QITOPUTMUYECKAsI AJITOPUTMBI WH(POPMAIIMOHHBIC
poTrpaMMHast POTPaMMHBIE MOJTYJTH MH(POPMAIIMOHHBIC U YIIPABJIs-
IOIIHe
nH(pOopManmoHHAas (hOpMBI CyIIECTBOBAHUS W MIPEJICTABNIC- | OTIEPAIMH MPEOOpa3oBaHUs
HUsI ”HQOpPMAIMH B CUCTEME MHpOpPMALIUU B CUCTEME
Heobxonumplii cOCTaB 3JIEMEHTOB BHIOMPAIOT B 3aBUCUMOCTH OT BHJIa KOH-
kpetHoit ACY.
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1.4. OcHOBHBIE IOHATUA IPOEKTHPOBAHUS

[ToHATHS TPOEKTUPOBAHUS

B o01em cMmbicie, MpOeKTHPOBAHME — 3TO MPOLECC CO3JAaHUs MPOEKTa, MPO-
TOTHUIIA, TPOOOpa3a NpPeAnoIaraéMoro Uii BO3MOKHOTO 00bEKTa, COCTOSHUSI.

IIpoexTupoBanmne (B TEXHUKE) — ITO pa3pabOTKa MPOEKTHOM, KOHCTPYKTOP-
CKOM Y JIpyroll TEXHUYECKOW JOKYMEHTALNH, MPEIHA3HAYEHHOU JJISI OCYIIECTBICHUS
CTPOMTENBCTBA, CO3JaHMsI HOBBIX BHUJOB U 00pa3LoB. B mporecce mpoexkTupoBaHus
BBITIOJIHSAIOTCS TEXHUYECKUE U SKOHOMUYECKUE PaCUEThI, CXEMBbI, rpaduKH, MOSICHU-
TEJIbHBIE 3aIIUCKU, CMETHI, KAIBKYJISILIUU U OMUCAHUA.

IIpoekT (B TeXHUKE) — ATO KOMIUIEKT YKa3aHHOW NOKyMEHTAIlMu U MaTepua-
JI0B (OmpeieIEHHOr0 CBOMCTBA). 3aBepIlieHHas pa3padoTKa Mo MPOEKTUPOBAHUIO He-
KOTOPOW HOBOM CHUCTEMBI HPEICTAaBISIET COOOI0 HOCHUTENb (Hampumep, OyMaKHBIN
WIH 3JIEKTPOHHBIN), Ha KOTOPOM M300pa’KeHbl TEKCTOBBIC OMUCAHUS, YePTEXH, Hop-
MYJIbl, MOJIETH, AJITOPUTMBI, HA OCHOBE KOTOPBIX CO3J1a€TCsl paboTaromas CucTeMa.

IIpoekT (B Teopun YnpaBiieHUs] TPOEKTaAMH) — 3TO YHUKAJIbHAS (B OTJIMYUE OT
npolecca) 1eaTeIbHOCTh, UMEIOIIasi Hayalo U KOHEIl BO BPEMEHHU, HalpaBJICHHAs Ha
JNOCTH)KEHHE OIPENECIEHHOr0 pe3ysbTara (LeJId), CO3J1aHHUE ONPENEIEHHOIO YHU-
KaJIBHOTO MPOJYKTa WIHM YCIYyTH IPH 3aJJaHHBIX OTPAHUYEHHUSIX MO pecypcaM U Cpo-
KaM, a TaK)K€ TPEOOBAHMM K KaU€CTBY U JAOIYCTUMOMY YPOBHIO PHCKA.

Takum oOpa3om, MPOEKT — 3TO BPEMEHHOE MNPEANpUATHE, NPeIHA3HAYCHHOE
JUTSL CO3/1aHUSI YHUKAJIBHBIX MPOAYKTOB, YCIYT WA PE3YJIbTATOB.

Coznanne UC npencraBnser coO0H TpOrpaMMHBINA POEKT.

Tumnosiorust mpoekToB 1o co3aanuto MC

[Tpoext cozmanust UC MOXET OBITh UHOUBUOYANbHBIM WA MUNOBBLM.
NupuBuayaabHblii MPoeKT — nojipazymeBaet pa3padorky MC, kak nmpaBuiio ¢
OMOIIBIO CIIELHAIMCTOB CAMOI OpraHU3aluu.
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Tunosoe npoexrt MC npennonaraer co3gaHue CUCTEMBI U3 TOTOBBIX THUIIOBBIX
IIPOEKTHBIX PEIICHUN.

Tunosoe npoexktHoe pemenue (TIIP) — »To THUpakupyemoe (MPUTOTHOE K
MHOTOKPaTHOMY HCIOJIb30BaHUIO) IPOEKTHOE pEIICHHE. BBIAEIAIOT crieayromue
xyaccel TIIP:

e sjgemenmuble TIIP — TUNOBBIE PELICHUS I10 3aJa4e WIM 110 OTACIBbHOMY BHUIY
oOecrieueHus 3agau (MHPOPMALMOHHOMY, IPOrPAMMHOMY, TEXHUYECKOMY,
MaTeMaTUYECKOMY, OpPraHU3allMIOHHOMY );

e noocucmemuvie TIIP — B KaueCTBE 3JI€MEHTOB TUIIU3ALIMH BBICTYIAIOT OT/IEIb-
HbIE TIOJICUCTEMBI, pa3paboTaHHBIE C y4eTOM (PYHKIMOHAIBHON TMONHOTHI U
MUHUMH3ALUU BHEIIHUX UH()OPMALIMOHHBIX CBSI3EH;

e o6vexmuvle TIIP — TUNIOBBIE OTpACiEBbI€ PELIEHUS, KOTOPbhIE BKJIIOYAIOT MOJI-
HBI HA0OP PYHKIIMOHATBHBIX U oOecneunBarommx noacuctem UC.

Kaxpnoe TunoBoe pelieHue npeanoiaraeT Hajaudue, KpoMe cOOCTBEHHO (PyHK-
UOHAJIBHBIX 3JIEMEHTOB (MPOrpaMMHBIX WJIM allapaTHBIX), JTOKYMEHTalUU C Je-
TanbHBIM onicanueM TIIP u mporeayp HacTpoOMKK B COOTBETCTBUU C TPEOOBAHUSIMHU
pa3pabaTeIBa€MON CUCTEMBI.

JIns peanu3anuy TUIIOBOTO IIPOEKTUPOBAHMS MCHOJIB3YIOTCS ABA NMOAX0JA: Na-

PamMempuyecKu-opueHmuposaHtslil U MOOeIbHO-0PUEHMUPOBAHHBL.

ITapameTpu4ecKH-OPMEHTHPOBAHHOE NPOCKTHUPOBAHUE BKIIOYAET CIEAY-
IOII[M€ OCHOBHBIE ATAIIBI:

1. nexomno3unus npoektupyemoi MC Ha MHOXKECTBO COCTaBIISIFOIIMX KOMIIO-
HEHTOB (ITOJCUCTEM, MPOTPAMMHBIX MOJIYJEH U T.1.);

2. BbIOOp M mpuoOpeTreHre u3 uMmeromuxcs Ha peiake TIIP, HeoOXoauMBIX IS
peann3anuu BbIACIEHHBIX KOMIIOHEHTOB;

3. Hactpoiika (mopadotka) npuodpereHHoro TIIP Ha 0COOEHHOCTH KOHKPETHOTO
NPEeANpPUATHS C MOMOILBIO 00CTyXHBarolEeld opranuzanuu (b0 camMocTos-
TEJIBHO C OMOIIBIO TATHBIX | T-crienuanucTos).

Buvibop u npuobpemenue TIIP noapa3zymMeBaeT BHITIOJHEHHUE CIICAYIOIIMX 11aroB:
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1) ompeneneHne KpUTepueB OICHKH KOMIOHEHTOB MIC ¢ TOYKHU 3peHust pelieHus

IIOCTaBJICHHBIX 3a/a4;

2) ananu3 u orieHka nocTynHbix TIIP mo chopMynTupoBaHHBIM KPUTEPUSIM;

3) BBIOOp M 3aKyIKa HarboJIee MOAXOIAIICTO TaKeTa.
Kpumepuu oyenxu TIIP nensitcs Ha CIEAYIOMIMUE TPYIIbI:

® HA3HAYCHHE U BO3MOXKHOCTH;

® OTJIMYUTEIbHBIE IPU3HAKU U CBOWCTBA;

e TpeOOBaHMS K TEXHUYECKUM U IPOrPAMMHBIM CPEICTBAM;

® JIOKyMEHTalus;

e (baxTopbl GUHAHCOBOTO MOPAJIKA;

® 0COOEHHOCTH YCTaHOBKH;

® 0COOEHHOCTH KCIUTyaTalllH;

® [IOMOIIb [TOCTABIIMKA 10 BHEAPEHUIO U NTOAJIEPIKKE;

® OLICHKA Ka4eCTBa PELICHUS U OIIBIT €r0 UCIIOJIb30BaHNUs;

® T[IEPCIIEKTUBBI PA3BUTHS.

BHyTpr Ka)XnoM rpynmsl KPUTEPUEB BBIAEIAECTCS HEKOTOPOE ITOAMHOXKECTBO
YaCTHBIX NIOKA3aTeseH, AETaTU3UPYIOIIMX KaKIbIA U3 JE€CATU BBIIEICHHBIX aCIIEKTOB
ananusza BbiOMpaembix [IIIII. JlocTaTOuHO MOJIHBIMA MEpedYeHb MOKa3zaTened MOMKHO
HalTH B JuTeparype. UucioBble 3HaueHUs nNokazarened mist KOHKpeTHbix [IIIIT
YCTaHaBJIMBAIOTCS HJKCIEPTAMH 1O BbIOpAHHOM IIKane OlEHOK (Hampumep, 10-
O0apHOI). Ha x ocHOBE POpMUPYIOTCS TPYNIIOBBIE OLEHKH M KOMIUIEKCHAs OLIEHKA
nakera (IIyTeM BBIYMCIICHMS CpPEIHEB3BEIICHHBIX 3HadeHuil). HopMupoBaHHBIE

B3BCIIHNBAIOMMe KOB(i)(bI/IHI/ICHTBI TAKKC IMOJIYHAIOTCA SKCIICPTHBIM ITYTCM.

Moae I bHO-OPMEHTHPOBAHHOE NMPOEKTHPOBAHME 3aKJIIOYACTCA B aJallTalluu
coctaBa M xapakrepuctuk tunoBoid MC k Mogenu oObekTa aBToMaTu3aluu. TexHo-
JIOTUS MPOEKTUPOBAHUS B 3TOM Ciy4ae JOJKHA 00ecreynBaTh €IMHbIE CPEACTBA IS
paboThl Kak ¢ Mozenbto TunoBoit MC, Tak U ¢ MOJIEIbI0 KOHKPETHOTO MPEANPUSTHS.

MopenbHO-OpreHTHpOBaHHOEe TpoekTupoBanne MC mpenmosmaraer, mpexne
BCEro, MOCTPOCHHE MOJENIM 00bEKTa aBTOMAaTU3alllU C UCIIOJIb30BAHUEM CIIeLHalIb-
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HOIO MpOrpaMMHOro HHcTpymeHTapus (Hanpumep, SAP Business Engineering
Workbench (BEW), BAAN Enterprise Modeler).

Bo3moxno Takxke co3znanue MC Ha 6aze munosoti moodenu C u3 penozumo-
pus, KOTOPBIA NOCTABIIAETCS BMECTE C MPOrPAMMHBIM MPOAYKTOM U COIEPKHUT KaK
6a30By10 (3Tanonnyi) moaenb UC, Tak u koHGUTypauu sl ONpeleJICHHBIX OTpac-

JIEW WM TUIIOB ITPOU3BOJICTBA.

HOI[XOI[BI K IIPOCKTUPOBAHUIO CUCTCM

Cruxuiinas («JIOCKyTHas») aBToMaTu3anus (Moaxo «CHU3Y-BBepX»)

Nnnycrpus paspaborku [1O Hauanma 3apoxparbcs B cepeauHe 50-x rojoB
XIX B., oqHako mouTu 10 KoHIa 60-x el He YIeNsIOCh Cepbe3HOr0 BHUMAHMS, TO-
CKOJIBKY €€ JI0JIsl B KOMIIbIOTEpPHOM Ou3Hece Obuia ciuiikoM Majia. CepbesHblil pocT
Hayasics B 70-X rogax XX B., HaunHas ¢ nmpuHsatoro ¢upmoit IBM B 1969 r. pemenust
0 pa3BsA3bIBAHMM LIEH (pa3/leIbHOM Ha3HAYEHUU LeH Ha annapartypy, [1O u ycayrn), u
IPOJIOJIKUIICS 10 TTOSIBJICHUS! IEPCOHATILHOTO KOMITBIOTEDPA.

Ha nepBoM 3Tame oCHOBHBIM MOAXO0A0M K mnpoektupoBanuto MC 61 memoo
«cnuzy-esepx». VIC co3paBasiack B BHJIe HaboOpa NpUJIOKEHUH, HanboJiee BaXKHBIX B
JAHHBI MOMEHT JUIsl MOJACPKKHU JEATeTbHOCTH opranu3anud. OCHOBHOM IIEJbIO
ATUX MPOEKTOB OBLIO OOCIYXHBaHHE TEKYIIUX MOTPEOHOCTEH KOHKPETHOTO Mpe-
IOPUATHS, a HE CO3[JaHNE TUPAKUPYEMbIX MPOAYKTOB. Takoil 1moaxoa 0T4acTu coxpa-
HSIETCS U CErOJHS.

OcHogHotll Hedocmamok Memooa: BOSHUKHOBEHHE TPoOieM Mpu 00beINHEHUU

CYIICCTBYONX CUCTCM.

CucreMHoe NpoeKkTUPOBaHue (MOAXO0] «CBEPXY-BHH3))

[IpOTHBOMONOKHOCTHIO CTUXUWHOW aBTOMATH3ALUU SIBIISIETCS CUCTEMHOE IPO-

CKTHPOBAHUC, NI ABMOMAMU3AUUSL KC6EPXY-BHU3N). CMBICJI CUCTEMHOT'O IMPOCKTHUPO-
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BaHMS — PEOPraHM3alMsl yIPABICHUS U NEPENPOCKTUPOBAHUE BCEH KOPHOPATHUBHOMN
MH(POPMAIIMOHHON CHCTEMBI, KOTOpblE HAaWIy4IIUM OOpa3oM JOCTHUraloT Iesel
yIpaBJeHus. DTallbl CHCTEMHOTO IIPOCKTUPOBAHHUS:

1) ompeneneHue 1eNei U 3a1a4 ypaBIeHUs OpraHU3aIHeH;

2) co3maHue MOJICH OpraHU3alliHy, TJIaBHOE TPeOOBaHUE K KOTOPOI — cuCTeMHast
[IEJIOCTHOCTD, KaXKJ10€ U3MEHEHHUE IIEMEHTa MO TpeOyeT MepenpoBepKH U
COTJIACOBAHMSA KAK «CBEPXY-BHU3», TAK U «CHU3Y-BBEPX»;

3) co3nanme koprnoparuBHoi MIC Ha OCHOBE 3TOH MOJICIIH.

OcHosHoli HedocmamoK CUCTEMHOTO MOAX0/a K IPOEKTUPOBAHUIO — TPYI0EM-
KOCTb IOJIepKaHUs LIEJIOCTHOCTU MOJEH.

B Hacrosimmii MOMEHT OOJBIIMHCTBO opranuzanuil yxxe umeet MC, B paznuy-
HOM CTENEHU aBTOMATU3UPYIOIIME MIPOLECCH B HUX MpoTekaromue. Iloatomy tunmy-
HBIMU B HACTOSILEE BPEMS SABJISIOTCS CIEAYIOIIMUE IIPOEKTHI:

e 110 pa3padotke HOBbIX C 1 ux uHTerpauuu ¢ cymecrpyrommumu UC;

e 110 pa3paboTke HOBbIX MC ¢ 1emnpio 3amensl cymectBytonmx UC;

® 110 MOJEpPHHU3ALMU (HApAIIMBaHUIO (PYHKIIMOHAIBHOCTH, PAa3BUTHIO) CYyIIIe-

ctBytomux NC.

1.5. 7ZKu3HeHHbIIl HUKJ npoekTa no co3aanuio UC

[TonsTHE XM3HEHHOTO TTMKIa HHGopManroHHoH cuctembl (KL NC)

Kaxnaplii mpoeKT, HE3aBUCUMO OT CJIOXKHOCTH UM o0beMa paboT MPOXOIUT B
CBOEM PA3BUTHUHU IIYTh OT COCTOSIHUS KOTJa «IIPOEKTA €Ie HET» 10 COCTOSHUS KOraa
«TIpoeKTa yxke HeT». COBOKYNHOCTh CTYNEHEN pa3BUTHS OT BOZHHUKHOBEHUS HJIEH 10
MIOJTHOTO 3aBEPIIEHUS MTPOCKTA MPHUHSITO Pa3AeisITh Ha (a3bl, CTAIUN U ITATIBI.

K1 UC — 510 HenpephIBHBIN MpoLiecC, KOTOPbI HAYMHAETCA C MOMEHTA MPHU-
HATUSI pelieHus: 0 HeoOxoaumoctu co3nanust MC u 3akaHuMBaeTCs B MOMEHT €€ MOJI-

HOI'O U3BATHA U3 DKCILTyaTaluu.
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B onpenenennn konuuecta (as U UX COAEPHKAHUS MMEIOTCS HEKOTOPBIE OT-
JMYUs, TOCKOJIBKY 9TH XapaKTEPUCTUKH BO MHOI'OM 3aBHUCST OT YCIOBBUI OCYIIECTB-
JIEHUS] KOHKPETHOT'O MPOEKTa U OIbITa OCHOBHBIX YYAaCTHUKOB. Te€M HEe MEeHee JIOruKa
¥ OCHOBHOE cojiepkaHue nporecca pa3padotrku MC nouru Bo Beex ciayyasix sIBISIFOT-
cs1 O0IIMMH. 371eCh MOKHO BBIIENIUTH ciienyromue ¢asbl pazsutus NUC:

1) xkonuentyajabHas (pa3a. [1aBHBEIM cofepkaHnEeM padOT Ha ATOH (a3e ABISICT-
Cs1 OIpeieJICHHE MPOEKTa U pa3padoTKa ero KOHLENIUH, BKIIOYAIOIIas:

e (opMUpOBaHME UJEH, TIOCTAHOBKY LIEJIEH;

e (opmMupoBaHHEe KIHOUYEBOI KOMaHbI IPOCKTA;

® U3y4YyeHUE MOTHBALMU U TPeOOBAHUI 3aKa3uMKa U IPYTUX YYACTHUKOB;

e cOOp MCXOMHBIX JAHHBIX U AHAIHN3 CYIIECTBYIOIIETO COCTOSIHUS (npeonpo-

exmuoe 00C1ed08anue 00beKma A8MoMamu3ayulL);

® OIpe/e/IeHUE OCHOBHBIX TPEOOBaHUM U OrpaHUYEHUN, TpEOyEeMBIX MaTepu-

QJIbHBIX, (PMHAHCOBBIX U TPYJOBBIX PECYPCOB;

® CpPaBHUTEJBHYIO OLIEHKY aJIbTEPHATUB;

® [IPEJCTaBJICHUE NPEJIOKEHHM, UX dKCIIEPTU3Y U YTBEPKACHUE;

2) pa3pabdoTKa TeXHHYECKOIr0 NpelIoKeHUsl. [JTaBHBIM COJIepKAHHEM OTOU
¢a3bl sBisieTca pazpaboTKa TEXHUYECKOTO MPEIOKEHUs U MEPEroBOpHI C 3a-
Ka34MKOM O 3aKJIFOUEeHNHU KOHTpakTa. Ob11ee coaepkanue padot 3Toi ¢a3bl:

e pa3paboTKa OCHOBHOTI'O COJIEPKAHUS U 0A3060U CMPYKMYpbl NPOEKMA,

e pa3paboTKa U yTBEPKIACHHUE MEXHUUECKO20 3A0aHU,

® IUIAHWPOBAHME U JEKOMIIO3ULIMS Oa30BOW CTPYKTYPHON MOJENN MPOEKTa;

® COCTaBJICHHE CMEThI U O10/IKeTa MPOEKTa, OINpe/ieJeHHe TOTPeOHOCTH B pecyp-
cax;

e pa3paboTKa KaJIeHJapHbIX TUIAHOB U YKPYHMHEHHBIX IpapukoB padoT;

® [IOANKMCAHHE KOHTPAKTA C 3aKa34HKOM;

® BBOJ B JEHCTBHE CPEICTB KOMMYHHUKAIIMM YYAaCTHUKOB IPOEKTa U CPEICTB
KOHTPOJIS 32 X0J10M paloT;

3) mpoexTupoBanme. Ha 370l (hasze onpeaenstoTes MoACUCTEMBI, UX B3aUMOCBSI-
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4)

5)

6)

34, BeIOMparoTca Hanboee 3 (PeKTHBHBIEC CIIOCOOBI BRIMITHEHHS IPOEKTA U HC-
noJib30BaHusl pecypcoB. B ocHoBe mpoektupoBanus MC nexur mooderuposa-
Hue npeomemuou ooaracmu. 1lens MogenupoBaHus — n30exarh OomuOOK, MpU-
BOJSIIMX K SKOHOMHYECKUM MOTEPSIM U 3aTpaTaM Ha MOCIIEIYIOLIEE MEPENpo-
eKTUpOBaHUE cucTeMbl. J[pyrue paboThl, XapakTepHble aJis (pa3bl MpOEKTUPO-
BaHUA:

BBINIOJIHEHNE 0a30BbIX POEKTHBIX PadoT;

pa3paboTKa 4aCTHBIX TEXHUYECKUX 3a/laHUH;

BBIITOJTHEHUE KOHIIENTYJIbHOTO TPOEKTUPOBAHHS;

COCTABJICHHE TEXHUYECKUX CHeUPUKALMI U UHCTPYKUUK;

MIPEICTABICHUE TPOCKTHOMN pa3pabOTKH, SKCIIEPTU3a U YTBEPKICHUE.
pa3patdoTka. Ha »Toit (haze mpon3BOASTCS KOOPAWHAIIMS U ONIEPAaTUBHBIN KOH-
TPOJIb padOT MO MPOEKTY, OCYIIECTBISAETCA U3TOTOBJIECHUE MOACUCTEM, UX 00B-
eanHeHue u rectupoBanne. OCHOBHOE cofiepxkaHue (asbl:

BBITIOJIHEHHE PabOT 10 pa3paboTKe MPOrpaMMHOTO OOECTICYeHUS;

BBIITOJTHEHUE TTOATOTOBKU K BHEAPEHUIO CUCTEMBI;

KOHTPOJIb U PETYJIMPOBAHMUE OCHOBHBIX MOKA3aTENIE MPOEKTa;

BBOJ cHCTeMbl B J3Kcmiayatanuw. Ha 3Toii dasze mpoBoasrcs HCHbITaHUS,
OTBITHAS SKCIUTyaTallMsl CUCTEMbI B PEAIbHBIX YCIOBUAX, BEIyTCS MEPETOBOPHI
O pe3yJIbTaTax BHIIIOJHEHHS TPOEKTa U O BO3MOXKHBIX HOBBIX KOHTpakTax. Oc-
HOBHBIC BHJIBI Pa0OT:

KOMIIJIEKCHBIE UCIIBITAHUS;

MOATOTOBKA KAIPOB ISl DKCILTyaTallui CO3JaBa€MOU CUCTEMBI;

MOArOTOBKA paboyell JOKyMEHTAIMH, cladya CUCTEMbl 3aKa34uuKy U BBOJ| €€ B
AKCILTyaTalHIo;

COIIPOBOX/ICHUE, MOJAEPHKKA, CEPBUCHOE 00CITYKUBAHUE;

U3bATHE U3 IKCILIYAaTALMHU MJIH 3AMeHa:

OLICHKA PEe3yJIbTaTOB MPOEKTa U MOJArOTOBKA UTOTOBBIX JIOKYMEHTOB;

paspernieHne KOHGIMKTHBIX CUTYaIlui U 3aKphITHE pa0OT MO MPOEKTY;
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® HAKOINUICHUC OIBITHBIX JAaHHBIX JIA IOCIICAYIOIINX ITPOCKTOB, aHAJIMW3 OIIbITA,

COCTOAHUA, OIIPECACIICHUC HaHpaBHeHI/Iﬁ Pa3BUTHA.

Ha o6napy>xeHre ommboK, JOMyIIEHHBIX Ha CTAQJAUHU MPOESKTUPOBAHUS, PACXO-
JyeTcsi IpUMEpPHO B JiBa pa3a OoJibllle BpEMEHH, YeM Ha Mocienyromux ¢azax, a ux
UCTIpaBleHNUEe 0OXOIUTCS B TATH pa3 aopoxe. [losToMy Ha HadaIbHBIX CTAAMSIX MPO-
eKTa pa3paboTKy CcleayeT BBINOJHATHL OCOOCHHO TinarenbHo. Haunbornee wyacThie
OIIMOKH, TOMyCKaeMble Ha HaYaJIbHBIX dTamax:

1) ommOKu B ONpeIeTICHIN HHTEPECOB 3aKa34UHKa,;

2) KOHIIEHTPAIUS Ha MAJIOBXXHBIX, CTOPOHHUX HHTEpECax;

3) HempaBWIbHAS HHTEPIPETALUS UCXOTHOW TOCTAHOBKH 33]1a4u;

4) HenpaBWIBHOE WIHM HEJAOCTATOYHOE TOHUMAHKE JeTAJICH;

5) HenoaHOTa QYHKIMOHAIBHBIX Crielu(HUKAINi (CHCTEMHBIX TPEOOBaHUI);

6) ommOKHU B onpeieieHuu TpeOyeMbIX PeCypCOB U CPOKOB;

7) penkas mpoBepKa Ha COTIACOBAHHOCTH JTAIOB M OTCYTCTBUE KOHTPOIIS CO CTO-

POHBI 3aKa3uuKa (HET MPUBJICUCHUS 3aKa34UHKa).

Monenn xu3neHHoro 1ukiaa 1C

Mogaeabio xu3HeHHOro nukiaa MC OyaeM Ha3bIBaTh HEKTOPYIO CTPYKTYpY,
ONPENEIIAIONIYI0 TTOCIEN0BATENBHOCTh BBINIOJIHEHUS IIPOLIECCOB, NEUCTBUU W 3aj1ad,
BbINONHsEMbIX HA npoTsbkeHuun KL MC, a Takke B3aMMOCBA3U MEXKIYy 3TUMHU MPO-
eccaMu, IEUCTBUAMU U 33/1a4aMH.

K Hacrosimiemy BpeMeHH HauOOJbIIIEe PacHIpOCTPAaHEHUE MOTYYUIIU CIIETYIO-

mue aBe moaenu XKII kackaonas (70-85 rr.) u cnupanvuas (86-90 rr.).
Kackagnasa mogenn /K1
OCHOBHOM XapaKTEPUCTUKON KaKCKaJHOTO Crocoba sBIsSETCS pa3OueHHe BCeit

pa3pabOTKHU Ha ATAIMbI, MPUIYEM NIEPEXOJ C OJTHOTO dTana Ha CICAYIOMUNA MPOUCXOTUT
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TOJBKO TMIOCIIE TOr0, Kak OyAeT TMOJHOCThIO 3aBeplieHa paboTa Ha TEKyIIeM

(puc. 1.6.).

& HaTTH? T

[IjoekTHpOBAHHEE T
Peanmzama T
BHenye moe T

(0 U0 BOGE 118 HHE

Puc. 1.6. Kackagnas cxema paszpabotku [10

CoznlaHne cucTeMbl paccCMaTpUBAETCs KaK OJHOKpAaTHAas IMOCJIENI0BAaTEIbHOCTh
cTaauil u 3TanoB. Kaxaplil aTan 3aBepiiaeTcsi BHITYCKOM MOJHOTO KOMIUIEKTa JJOKY-
MEHTAIMH, JOCTATOYHOU JJIsl TOTO, YTOOBI pa3paboTka MOTJia ObITh MPOJAOIIKEHA APY-
roil KOMaHJ10¥ pa3pabOTYNKOB.

Jlocmouncmea Kackaono2o nooxooa:

1) Ha xaxmom dtare GOpMUpPYETCs 3aKOHUYCHHBIH HA0Op MPOEKTHOW JOKYMEHTa-
I[UH, OTBEYAIOIINIA KPUTEPUSIM MOTHOTHI U COIIACOBAHHOCTH;

2) BBINIOJIHSIEMbBIE B JIOTUYMHOM TIOCJIEOBATEIBHOCTU ATambl pabOT IMO3BOJISIOT
IUTAaHUPOBATH CPOKH 3aBEPIICHUS BCeX pPadOT U COOTBETCTBYIOIINE 3aTPATHI.
Heoocmamxu xackaonoeo nooxooa BBISBUINCH B MPOIIECCE €r0 MCIOJIH30Ba-

Hus. Jleno B TOM, 4TO peanbHbIi nponecc co3aanus 110 moytu HUKOraa moJHOCTHIO
HE YKJIQJIBIBAETCS B KECTKYIO CXeMy KackaaHod monenu. B mpouecce coznanus 110
MO>KET BO3HUKHYTbH MOTPEOHOCTh BO3BpaTa K MPEbIAyLIEMY 3TAIly U YTOUHEHHS WU
[IEPECMOTpPA PAHEE MIPUHATHIX PELICHUIA.

B pesynbTate peanbHblil nponecc co3aanus [10 yacto npuHUMAaET ciieyomui

By (puc. 1.7.):
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Aramre 7
IIpoerTHpORAETe

L

. OTID OB e B

Puc. 1.7. Peanwsnbiii mporecc pazpadbotku [10 mo kackamHoit cxeme

OcHo6HOU HedoCmamoK KacKaoHo2o nooxooa — CyIeCTBEHHOE 3aIa3/IbIBaHNUE
C TIOJIy4eHHEM pe3ysbTaToB. COrIacoBaHHE Pe3yJIbTATOB C MOJIB30BATEISIMU TIPOU3-
BOJUTCS TOJIBKO B TOYKaX, INIAHUPYEMBIX TIOCIIC 3aBEPIICHUS KaXKJI0ro 3Tamna pador,
tpeboBanms k IC «3aMOpOKEHBI» B BHJE TEXHUYCCKOTO 3aJaHHS HAa BCE BpeMs c¢
CO3JaHMS.

Takum 00pa3om, MOB30BATEIN MOTYT BHECTH CBOM 3aMEUaHUs TOJIBKO ITOCIIC
TOTO, KaK paboTa HaJ CUCTEMOU OyJeT MOJHOCTBIO 3aBepliieHa. B ciaydae HETOYHOTO
U3JIOKEHUS TPeOOBaHUI MM UX U3MEHEHHUS B TCUCHHUE JJTUTEIHLHOTO TIEPHOJIa Co3a-
Hus 110, monap30BaTeny MOMydYaOT CHCTEMY, HE YJAOBICTBOPSIONIYI0 MX MOTPEOHO-
ctsM. Mogenu (kak QyHKITMOHAIbHBIE, TaK ¥ MH()OPMAIIMOHHBIE) aBTOMATU3HPYEMO-
ro 00BbEKTa MOTYT YCTapeTh OJJHOBPEMEHHO C UX YTBEPIKICHUEM.

OO6acTh MpUMEHEHUST KaCKaIHOTO T0AXx0/1a (T/Ie KaCKaIHBIN IOIX0]] XOPOIIIO 3a-

peKOMeHI0Ba ce0s):

1) omnopoanbsie MC, rae Kaxaoe MPUIOKEHHE MPEACTABIIeT COO00M eAuHOe Iie-
J0€;

2) UC, mist KOTOpBIX B CaMOM Hadaje pa3padOTKH MOYKHO JOCTATOYHO TOYHO H
MIOJTHO COPMYITMPOBATH BCEe TPEOOBAaHMSI, C TEM, YTOOBI TIPEIOCTABUTh pa3pa-
O0oTurKaM CBOOOY peaan30BaTh UX KaK MOXKHO JyUIlle ¢ TEXHUYSCKOW TOYKU
3peHus. B 3Ty KaTeropuro momnajgaroT CJIOKHBIC PACUCTHBIC CUCTEMbI, CHCTEMBI

peaTbHOTO BPEMEHH | JIPYTHE MOT00HBIE CUCTEMBI.
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Oracle CDM (Custom Development Method, CDM) — metoauka pa3padoTKu

NC nebGonpmux macmtaboB Ha ocHoBe Oracle, opueHTHpOBaHHAsI HA UCTIOIH30BAHUE

Kackaouou mooenu JKI].

Metoaunka paspadorkun Oracle CDM (Custom Development Method)

Komnanus Oracle, mposirue rojapl CHEHHMATU3UPYOIIACS B OOJACTH CPEICTB

ABTOMATHU3AIMH TIPOIIECCOB Pa3pabOTKH CIOKHBIX MH(POPMAIMOHHBIX CHUCTEM, OPH-

CHTHPOBAHHBIX Ha HMHTCHCUBHOC UCIIOJIb30BAHUC 0a3 HJaHHbIX, IIpcajiaract CBOX McC-

ToauKy. [IporpamMmHBIA KOMIUIEKC pa3paborymka, BbITyckaembrid Oracle, Hocut

Ha3Banue Oracle Designer (pannee Oracle CASE). Ocnognulie nonoscenusi memoouxu

Oracle:

1)

2)

3)

4)

5)

IPOCKTUPOBAHUE UMEET CTPYKTYPHBIA HUCXOISIINI XapakTep, BECh MPOIece
pa3pabOTKU CHCTEMBbl TPEJCTABIACTCS B BHUJIE TOCIEIOBATEIBHOCTA YETKO
OITPEICIEHHBIX JTAIIOB;

MOJIJIEP)KKa OCYIIECTBIISIETCSI Ha BCEX dTalax >KU3HEHHOTO IHKJIA CHUCTEMBI,
Ha4YMHAas OT OOIIMX MPEJIONKEHUN U 3aKaHUMBAasi COIMPOBOXKIECHUEM TOTOBOIO
IPOTYKTA,;

NpeAnoYTeHNue OTHAETCS apXUTEKType KIIMEHT-CepBEp, BKIIOUYAs CIIOKHBIC
CTPYKTYPBI pactpeIe€HHbIX 0a3 JaHHBIX;

BO BpeMs pa3pabOTKH BCE CHENU(HUKAIMN MPOCKTA XPAHITCS B CHEIUATBHON
0a3e maHHBIX (perno3uTtapuu). JlanHoe cpenactBo BkiIodeHO B coctaB 10 De-
signer u pabotaer moxa ynpasienuemM CYBJ] Oracle. Peno3urapuii mo3possier
MOJIKJIFOYATHCS K HEMY OOJIBIIIOMY YHCITY MOJIb30BATENEH C Pa3IMYHbBIMU YPOB-
HSMU TIpaB goctyna nytém ctanaapTHeix cpeacts CYB]I Oracle. B pesynbrate
BCE JCUCTBHUS Pa3pabOTUMKOB CTAHOBSTCS CTPOTO COTJIACOBAaHHBIMH, HEBO3-
MO>KHO HE3aBUCUMOE JIEUCTBHUE KAXI0T0 U3 HUX;

TIOCJICIOBATENBHBIA MEPEX0]] OT OJAHOTO dTana K JPyroMy aBTOMAaTH3HUPOBAH

6ﬂaroz[apﬂ HCIIOJIb30BAHUTIO CIICHHUAJIbHBIX YTUIIUT. C IIOMOIIIBIO HHUX IIO CIIC-
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6)

uUKAIUSIM KOHIIETITYaTbHON CTaANM MOXKHO TOJYYUTh TEPBOHAYATHHBIN
BapHaHT CHCIM(HUKAIIMN YPOBHS POSKTUPOBaHUA. B nanmpHeimeM reneparus
JOTIOJTHEHUH 3HAYUTENHHO YIIPOIIACTCS;

CTaHJApTHBIC JIEWCTBHS STAllOB MPOCKTHUPOBAHUS U Pa3pabOTKU aBTOMATH3H-
poBaHbl. B 110001 MOMEHT MOXET OBITh CT€HEPUPOBAH JII000H 00bEM OTUETOB
10 COJIEP)KUMOMY PEMO3UTaApHsi, KOTOPhIE 00€CIeUnBaOT JOKYMEHTHPOBAHUE
TEKyIIeH BepCHUU CUCTEMBbI Ha Bcex dTamax e€ paspabortku. Mmerorcs cneru-
aNbHBIC TIPOIEAYPHI, MO3BOJISIONINE OCYIIECTBUTH MPOBEPKY crienuuKauii
Ha TIOJIHOTY W HETIPOTHBOPECUYUBOCTD.

Meronuka Oracle mpennaraer cBoit BapyaHT CTPYKTYpbI KH3HCHHOTO LHKJIA

UH(OPMAIIMOHHOW CUCTEMBI:

1)

2)

3)

4)

(¢popMmupoBanue crpareruu. 37eCh MPOUCXOJIUT MOJEIUPOBAHUE U AHAIIN3
IIPOLIECCOB, KOTOPHIE OMHUCHIBAIOT JIEATENLHOCTh OPraHU3AlMH, OCOOCHHOCTU
pabotsl. Koneuynast menp — co3maHue Mol MPOIECCOB, BBIABICHUE BO3-
MOKHOCTEH MX YCOBEPIICHCTBOBAHHS. DTam HE 00s3aTeNieH, eClU CYIIeCTBY-
IOIUE TEXHOJOTUU U OPTraHU3alMOHHBIC CTPYKTYpPhl YETKO OMPEACIICHBI, XO-
POIIIO W3YYEHBI U B LIEJIOM IMOHSTHBI;

anaau3. Ha sToM sTane npoucxoaut pa3paboTKa A€TalbHBIX KOHIIENTYaIbHbIX
MOJIeNIel, KOTOPhIe OMHUCHIBAIOT MH(POPMAIMOHHBIE TOTPEOHOCTH OpTaHM3a-
1IuU, 0COOCHHOCTH (PYHKIIMOHUpPOBaHMs. B pesynbrare hopmupyrorcs Moaenu
JIBYX THIOB: MH(POPMAIIMOHHBIE (OHU OTpaXkaloT CTPYKTYPYy U OOIIUEe 3aKOHO-
MEPHOCTH IPEIMETHON 001acTH) U (DyHKIMOHAJIbHBIE (OMUCHIBAIOT OCOOEHHO-
CTH pellaeMbIX 3a/1a4);

NPOEeKTUPOBaHUe. 3/1eCh HayalbHble TPEOOBaHUSI K CUCTEME MpeoOpasyroTcs
B JieTasibHbIe crienudukanuu. CrienuanbHble YTUIUTHI, BXxoasmue B coctas [10
Oracle, 3HaYMTEIHHO YIIPOIIAIOT ATy MPOLEAYPY;

peanusaunus. Ha sTom sTamne pa3pabaThIBalOTCS M TECTUPYIOTCS TPUIIOKCHHS,
Bxonsmue B coctaB Oyaymieit MIC. 1O Oracle comepkut crnenuaibHbIC TeHE-

paTtopel MNPWIOKEHUW, KOTOPBIE MNPEAECIbHO AaBTOMATU3UPYIOT HTOT 3Tarl,
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5)

6)

OOBIYHO CaMbIi CIOXHBIA U MPOIOIDKUTENbHBIH. Cpoku pa3paboTKu 3HAYU-
TEIbHO CHWKAIOTCS;

BHeapeHue. Ha 3To#l cTaauu cucTteMa yCTaHaBIMBAETCS, MMOATOTABIMBAETCS K
Hayaly dKcIuryaranuu. IIpoucxoaur moaroroBka nepcoHana;

skcruryaTanms. [lognepxka cucteMsl, MJIaHUPOBAHUE OYyAYLIMX JOMOJIHEHUN
Y U3MEHEHHUM.

WutepecHo orMeTuth, yro Oracle He paccmaTpuBaeT Takyk CTaJHiO CyIIle-

ctBoBanus MC, kak cHiTHE ¢ dKciulyaTauuu. To ecTh pa3paboTyuK, TPUMEHSIOINN

metonuky u 1O Oracle, aBTomaTudeckn «mojacakuBaeTcs» Ha Hero. Jlpyroe jeno,

qTo y,ZIO6CTBO CpCaCTB p33pa6OTKI/I BO MHOI'OM OIIPpaBABbIBACT TAKYI0 3aBUCHUMOCTbD.

1)

2)

3)
4)

5)

Ocobennocmu memoouxu Oracle CDM:

10 CTETNEHU aganTuBHOCTH MeToauka CDM mpeiaraer Tpu MOJECIH KH3HCH-
HOTO LUKIIA: KIdccuyeckas — MPeyCMaTpUBaeT BCE ITaIlbl, Obicmpas paspa-
bomka — ¢ UCTOIB30BAHNEM WHCTPYMEHTOB MOJCIIMPOBAHUS U MPOTPAMMHUPO-
Banus Oracle, obnecuennviii no0xoo — 1jisi MaJIbIX MPOCKTOB;

METOJMKON HE TMPEIYCMOTPEHO BKIFOUCHUE JOMOTHUTEIBHBIX 3a/1a4, KOTOPhIC
He oroBopenbl B CDM, He npenycMoTpeHa TeM OoJiee MpUBSI3Ka UX K OCTAIb-
HeIM. KpoMe Toro, HEBO3MOXKHO yJajicHUE 3aJa4l M IMOPOXKIACMBIX €0 JOKY-
MEHTOB, KOTOPOE€ HE OBLIO MPEIyCMOTPEHO HU B OJTHOM U3 TPEX MOJETICH K13-
HenHoro 1ukia MC, HeBO3M0KHO M3MEHEHHUE MOCIIC0BATECIBHOCTH BEITIOJIHE-
HUS 33J1a4 OTHOCUTEIBHO MPEIOKEHHOM;

moenb sxu3HeHHoro 1ukia MC B Oracle CDM siBnsieTcs, o CyTH, KacKaTHOM;
METOJIMKa HE SIBJISCTCS 0053aTeIbHOM, XOTS U sABJIICTCS (PUPMEHHBIM CTaHIap-
TOM, OJIHAKO B ciiy4ae ucnojb3oBanus [10 Oracle nHo# moaxoa ManoBepos-
TEH;

METOJIMKa ONMHpacTCcs Ha ucrnoib3oBanue 10 paspadorumka ot Oracle, mpu-

criocoOJieHHe €€ K JPYTUM CpeJICTBaM 3aTPyHUTEILHO.
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Cnupaabnas moaenab KI

[TockonbKy MpOrpaMMHBIE MPOEKTHI OTJIIMYAIOTCS OT JIPYTUX, HAIPUMEP, CTPO-
UTEJIBHBIX IPOEKTOB, TO W YIPABJIATh UMHU TOXKE HYKHO MO-Apyromy. HarnsgHeiM
HOJTBEPKAECHUEM ITOTO SABISETCS TOT (aKT, yTo K KOHIY 1980-x rr. MunucrepcTBo
o0oponbl CIIIA Hayamo UCHBITBIBATH CEPhE3HBIE TPYAHOCTH C pa3padorkoil 110 B
COOTBETCTBHUHM C KECTKOH, OCHOBAaHHOM Ha IMPEKTHUBHBIX JTOKYMEHTax W IpeaycMar-
pUBAOIEH OJWH MPOXOJ MOJENHU, Kak 3To TpeboBasock cranmapToM DoD-Std-
2167A. IlpoBenennas nos:xe B 1999 nposepka 1o BeIOOpPKE paHee YTBEP>KICHHBIX B
MunucrepcTBe 000pOHBI MPOEKTOB J1ajia yIpyyarolye pe3ynbrarsl. 13 obduiero umc-
Ja BXOJSIIMX B BBIOOPKY MPOEKTOB, Ha peajln3alyi0 KOTOPBIX ObUIO BbIAENEHO 37
MIIpA J0JUL., 75% MpOEKTOB 3aKOHUMWJIMCHh HEYJlauel MU BbIIACJICHHBIE HA HUX CPEl-
CTBa HE ObUIM MCIOJB30BaHbl, U TOJBKO 2% BBIJEIECHHBIX CPEACTB OBLIN MCIOIb30-
BaHbl 0€3 3HAYUTENbHON MOAM(HUKAIUU MPOeKTOoB. B pesynprate B konme 1987 r.
MuHHICTEpCTBO OTCTYNMIIO OT CTaHJAPTOB Ha 0a3e KacKaJHOW MOJEIN U JOIYCTUIIO
MIPUMEHEHNE UTEPALMOHHOTO MOIXO0/A.

WcTOKM KOHLENIUU UTEPAlMOHHON pa3paOOTKU MPOCIEKHUBAIOTCS B OTHOCS-
muxcs Kk 1930-M rogam pabotax skcnepra 1o npoOsiemMaM KaduecTBa NpoIyKIuu Y ol-
tepa lleBapta u3 xommanuu Bell Labs, koTopslit mpeanoxun opueHTUPOBAHHYIO HA
NOBBIIIEHNE KaYECTBA METOJUKY, COCTOSILIYIO U3 CEPUU KOPOTKHX LIMKJIOB LIaroB IO
IUTAHUPOBAHMIO, peaM3allvy, U3ydeHuio u aericteuto (plan-do-study-act, PDSA). C
1940-x ronoB >aepruuHbiM mobopaukoM PDSA cTanm m3BecTHBIN aBTOpUTET B 00I1a-
cti KauecTtBa DnaBapae Jlemunr. B 6onee no3auux padorax PDSA Obuta uccnenosa-
Ha IPUMEHUTEINIBHO K pa3padoTtke [10.

B cepenune 1980-x rogos bappu bosM npeasioxusn cBoil BApUAHT UTEPALIUOH-
HOW MOJIEJIH O] Ha3BaHUEM «cnupanvhas mooenwy (Spiral model).

Ipunyunuanvnvle 0cobenHocmu cnUpalbHO MOOeU.

® OTKa3 OT (pUKcalMH TPEOOBAHMI W HA3HAYEHUE NPUOPUTETOB IMOJIb30BATEIb-

CKHUM TpC6OBaHI/ISIM;
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e pa3zpaboTKa TMOCJIEIOBATEIBHOCTH NPOTOTUIIOB, HAuyMHAas C TpeOOBaHUM

HAUBBICIIETO IPUOPUTETA;

e uyaeHTU(UKAIUS U aHAIU3 PUCKA HAa KaXJI0W UTEpaliy;

® ICMOJIb30BAHHE KACKATHOM MOJEIMU ISl Peaau3alid OKOHYATEIbHOrO0 MPOTO-
THUIIA;

® OILIEHKA Pe3yJIbTaTOB M0 3aBEPLICHUH KaXKJI0M WTEpaluy U IIAaHUPOBAHUE Clie-

OYIOLIEN UTEPALIAH.

[Ipu ucnonp3oBaHuuM crnupaibHOM Moaenu npukiagHoe 1O co3maercs B He-
CKOJIBKO MTEpalMi (BUTKOB CHOUPAIN) METOJOM NpoTOTU-niupoBanus. Ilox npomo-
munom TMOHUMAETCs ACUCTBYIOIIUN MPOTPaMMHBIA KOMIIOHEHT, PEealu3yIOLIUi OT-
AenbHble GYHKIIMHN U BHEIIHUE HHTepdeichl pazpadbareiBacmoro [10. Co3ganue npo-
TOTHUIIOB OCYILIECTBIISIETCA B HECKOJbKO WTEpalUi, WIM BUTKOB criupanu. Kaxnas
UTEepalus COOTBETCTBYET co3aanuto pparmenTa win Bepcuu [10, Ha HEll yTOUHSIOTCS
LEIU U XapaKTEPUCTHKU IPOEKTA, OLICHUBAETCS Ka4YeCTBO MOJYYECHHBIX PE3yIbTaTOB
U IUIAHUPYIOTCS paboThI cienyromel urepaunn. Ha xkaxaon urepanuu npou3BOIUT-
Csl TILATEJbHAsl OLIEHKAa PHCKA IPEBBIIIEHHUS CPOKOB M CTOMMOCTH IPOEKTA, YTOOBI
ONPEEIUTh HEOOXOIMMOCTh BBINIOJIHEHHUS €1lle OJHOW WUTEpalliy, CTENeHb MOJHOTHI
M TOYHOCTH NMOHMMaHUsl TpeOOBaHUW K CHUCTEME, a TaKXKe 11e1eco00pa3HOCTh Ipe-
KpalleHUs IPOEKTA.

CnupanbHasi Mojenb W30aBiseT Mmojb3oBarenedt u pazpadorunkoB [1O ot
HEOOXOUMOCTH TIOJHOTO U TOYHOTO (POPMYTUpPOBAHUS TPEOOBaHMI K CHCTEME HA
HaYaJIbHOW CTaJUH, TOCKOJIbKY OHM YTOUHSIFOTCSI Ha KakI0u ureparuu. Takum obpa-
30M, YIUIYOJISIFOTCSL M [TOCJIEI0OBATEIbHO KOHKPETU3UPYIOTCS JETaId IPOEKTa, U B pe-
3yJbTaTe BhIOUpaeTcsi 000CHOBaHHBIN BapHAHT, KOTOPBIA JOBOAUTCS IO PEAIU3ALINU.

Jlist mpeooeHus IepeunciaeHHBIX TpobiieM Obula MpeasiokeHa CupaJbHas
moaeab KL (puc. 1.8.), nenaromas ynop Ha Hauanbubie dTansl XKII: anaruz u npo-

eKmupoearnue.
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F easrcaiom u
TE C THNEAEE

Puc. 1.8. Crimpanbnas moaens XK1

Ha »Tux sTanax peann3yemMocTb TEXHUYECKUX PELICHUN MPOBEPSETCA MyTeM
cozoanusi npomomunog. Kaxaplii BUTOK CHUPAIU COOTBETCTBYET CO3JaHMIO (hpar-
MeHTa win Bepcuu [10, Ha HEM YTOUYHSIOTCS LIEJIM U XapaKTEPUCTUKHU IIPOEKTA, OIpe-
JEJISIETCSl €r0 Ka4eCTBO U IUIAHUPYIOTCA paObOThI CIEIYIOEro BUTKA cuupain. Takum
o0pa3oMm, yriryOJstoTCs U MOCIEeI0BAaTEIbHO KOHKPETU3UPYIOTCS JIETaIN MPOEKTa U B
pe3ynbTaTe BbIOMpaeTcs 0OOCHOBAHHBIA BapUaHT, KOTOPBIA JTOBOAMUTCS 10 peann3a-
UU.

Pa3paboTka urepanusimMu oTpakaeT 0OBEKTUBHO CYIIECTBYIOIIUNA CIIUPATbHBIN
LUKJI co3JaHus cucteMbl. HenonHoe 3aBepuieHue paboT Ha KaXKJOM 3Tarle Mo3BOJISIET
NEPEXOAUTh HA CIEAYIONIMI dTam, HE OKHUAASICh MOJHOTO 3aBEpIICHUsT padOThl Ha
tekyuieM. [Ipu urepatuBHOM criocobe pa3pabOTKU HENOCTAIONIYI0 paboTy MOXKHO
OyZeT BBINOJHUTH Ha CleAyIolled uTepaluu. [naBHasg ke 3agada — Kak MOXHO
ObICTpee MmoKa3aTh MOJIb30BATENSM CUCTEMBI Pa0OTOCIIOCOOHBIN MPOIYKT, TEM CaMbIM
AKTUBU3UPYSI MPOLECC YTOUHEHUS U IOMOJIHEHUS TPeOOBaHUM.

OcHosHnas npobrema cnupanvbHo20 yukia — ONpeleIeHue MOMEHTa nepexoaa
Ha cieayromui sramn. s ee pemenuss He0OX0IMMO BBECTH BPEMEHHBIE OrpaHuye-
HUSl Ha KKl M3 3TAnoB >KU3HEHHOro uukia. Ilepexoa ocyuiecTBisieTcss B COOT-
BETCTBUU C MIAHOM, NaK€ €CIU HE BCS 3alNIaHUpOBaHHas paboTta 3akoHueHa. [lian
COCTaBJISIETCSI Ha OCHOBE CTATHUCTHUYECKUX JIaHHBIX, MOJYYEHHBIX B MPEIABIIYLINX

IPOEKTaX, ¥ JIMYHOTO ONbITa Pa3pabOTUMKOB.
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B pamkax cnmpanbHO# Monenu Obuta pazpaborana memoodonoeuss RAD (Rapid

Application Development, 1980 — pa3spabotka moaxoa, James Martin B IBM, 1991 —

nyOnuKalus), UCHOJIb3YIOIIasi UHCTPYMEHTAIbHbIE CPEJCTBAa OBICTPOM pa3zpaboTKu

I10.

MeToaoaorus ObICTPOIl pa3padoTky npuiaoxkennii RAD

Memooonoeus 6vicmpoui paspabomxu npunoxcenuti RAD (Rapid Application

Development) ocHoBana Ha WCIONB30BaHUU CpedCcms ObLICMpOl pa3pabomku npu-

JI0JiceHull U OPUEHTUPOBAHA HA MCIOJIb30BaHKE cnupanbrou modeau KI]. Ilpu npo-

EKTUPOBAHUU HUCIIONB3YET 00BbEeKMHO-OPUEHMUPOBAHHbIE MemOoObl ONUCAHUS Tpe-

MeTHOM obmactu. Cneyuguxa RAD:

1)

2)

3)

HeOobIas KoMaHaa nporpaMmMucToB (0T 2 1o 10 genosek). [Ipu 3TOM KOMaH-
na pa3pabOTUMKOB JOJKHA MPEACTABIATh U3 ce0s TPYMIy MpoQecCHOHANOB,
UMEIOIMX ONBIT B aHAJIN3E, NPOCKTUPOBAHUH, T€HEpALlMU KOJa U TECTUPOBa-
Hun [10 ¢ ucnonp3zoBanuem CASE-cpenctB. UneHbl KOJUIEKTHBA JOJIKHBI
TaKXe yMETb TpaHC(hOpMHpPOBaTh B pabouue MPOTOTHUIBI MPEAJIOKEHUS KO-
HEYHBIX I10JIb30BaTEIICH;

KOPOTKHI, HO TIIATEIbHO NMPOPA0OTaHHBIN MPOU3BOACTBEHHBIN Ipaduk (0T 2
10 6 mec.);

HNOBTOPSAIOIIMICS LUK, MPU KOTOPOM pa3pabOTUHMKH, IO MEpPE TOro, Kak MpH-
JIO’)KE€HUE HAaYMHAET o0peTaTh (PopMy, 3apalIuBalOT U PEATU3YIOT B MPOAYKTE

Tp€60BaHI/IH, IMOJTYYCHHBIC 4CPC3 BSaHMOﬂGﬁCTBﬂe C 3aKa34YMKOM,

OcHognble npunyunst memooonocuu RAD:

pa3paboTKa NPUIIOKEHUN UTEPALTUSIMU;

HE0Os3aTENHHOCTD MOJHOTO 3aBEpIIeHUsT paboT Ha KaXJIOM W3 JTaloB KU3-
HEHHOTO ITUKJIA;

00s13aTeIbHOE BOBJICUCHHUE TIOJIb30BaTelNel B mporecc paspadorku VC;
oo0s3aTenpHOe mpuMeHeHne CASE-cpencTts, oOecnedyuBarOlUX ILEIOCTHOCTD

IIPOCKTA,
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® [IPUMEHEHHUE CPEJCTB YNpaBleHUs KOH(UTypaluen, 00Neryarnmx BHECEHUE
VU3MEHEHUN B IPOEKT U CONIPOBOKIACHUE TOTOBOM CUCTEMBI;

e HEeo0XOJUMOE UCIOJIB30BaHUE TEHEPATOPOB KOJIa;

® CMOJIb30BAaHHE MPOTOTUNUPOBAHUS, MMO3BOJISIONIEE MOJHEE BBIACHUTH U yNIO-
BJIETBOPHUTH MMOTPEOHOCTU KOHEYHOTO MOJIb30BATEIIS;

® TECTUPOBAHUE U PA3BUTHUE NPOEKTA, OCYLIECTBIIEMBIE OJHOBPEMEHHO C pa3-
pabOoTKOM;

e BeJIcHHE pa3padOTKM HEMHOTOYHUCIEHHOW XOpOUIO YIpPaBIseMOl KOMaHIOU
npodeccronanoB (00b4HO OT 2 10 10 yenosek);

® TpPaMOTHOE PYKOBOJICTBO pa3pabOTKON CHCTEMbI, YETKOE IJIAHUPOBAHUE U

KOHTPOJIb BBITIOJIHEHHSI padoT.

Kusnennblii nuka IO no meromonorun RAD cocrout w3 yetsipex (as:
1) ananuza u naanuposanuss mpebosanutl, 2) npoekmuposanus;, 3) NOCMPOCHUS,
4) eneopenusi.

1. Ha ¢a3ze ananu3a u IUIaHUPOBaHUS TPeOOBAHUM ONPEACISIOTCA (PYHKIIMU
CHCTEMBI, BBIICTSIOTCS HanboJiee MPUOPUTETHBIE U3 HUX, TpeOyIolIre mpopadoTKU B
NEPBYIO OuYepeib, OMHUCHIBAIOTCS HWH(OpManmoHHble MoTpedHOocTH. OrnpeaeneHue
TpeOOBaHUI1 BHIMOIHIETCS B OCHOBHOM TIOJIb30BATENISIMA CUCTEMBI TIPY TTOMOIIH CIIe-
UAIUCTOB-pa3paboTunKoB. OrpaHuyuBaeTcs MacIITad MPOEKTa, ONpPEeAeSIoTCs
BpEMEHHBIE paMKHU IS K0 u3 nocnenyrommx ¢a3. Kpome toro, onpenensercs
cama BO3MOKHOCTb peaHn3allii JaHHOTO MPOEKTa B YCTAaHOBJIEHHBIX paMKax (pUHaH-
CUpPOBAaHMsI, Ha JaHHBIX allllapaTHBIX CPEeICTBax U T.1. Pe3ynbrar nanHoit ¢assr:

1) crnmcok u mpuOpUTETHOCTH hyHKIMH Oyaymiei VC;

2) mpenBapuTelbHbIe QYHKIIMOHAIBHBIC H HH(DopManroHHbIe Moenn VC.

2. Ha ¢a3ze npoekTHpoOBaHuUs MOJIH30BATEIM IPUHUMAET YYaCTUE B TEXHUYE-
CKOM TPOEKTUPOBAHUM CHCTEMBI TIOJI PYKOBOJCTBOM CHEIHATUCTOB-Pa3paboTINKOB
npu nomoru CASE-cpenctB. YTOUHSIIOTCS U TOMOJHSIOTCS TPeOOBaHUS K CHCTEME,

KOTOPBIC HC OBLIN BBISIBJICHEI HA HpCI[BII[YH_ICﬁ (1)8,36, a UMCHHO:
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1)
2)

3)

4)

0oJiee MOAPOOHO paccMaTpPUBAIOTCSI MPOIECCHl CUCTEMBbl. AHAIM3UPYETCS U,
Ipu HEOOXOAMMOCTH, KOPPEKTHPYETCS (PYHKIIMOHAIbHAS MOeNb. KaxKblii
polecc paccMarpuBaercs JeTaibHo. [Ipn He0OX0UMMOCTH ISt KaXA0ro dJie-
MEHTapHOIr0 MpOLEcca CO3AAETCS YACTUYHBIN MPOTOTHIL: 3KPaH, JUAJIOT, OTYET,
YCTPaHSIOMINI HESICHOCTH WJIM HEOJHO3HAYHOCTH;

ONpeeNsoTCA TPEOOBAHMS pa3rpaHUYEHUS AOCTYIA K JaHHBIM;

omnpeaenseTcs Habop HEOOXOAUMOM TOKYMEHTAIIUH;

OLICHUBAETCSl KOJIMYECTBO (PYHKIMOHAIBHBIX 3JIEMEHTOB pa3padaTbiBaeMon
CUCTEMBbl U MpUHUMAETCA peuieHue o pasnenenun MC Ha moacuctemsl, MOA-
JAOLIMeCs peau3alui OJHOW KOMaHI0i pa3pabOTYMKOB 3a MPUEMIIEMOE IS
RAD-npoekToB Bpems (nopsaka 60 — 90 nueit);

¢ ucnosb3zoBanneM CASE-cpencTB MpOEKT paclpenensieTcss MEKIy pas3ind-
HBIMU KOMaHAaMU (AenuTcst GyHKIIMOHATbHAS MOJIETB).

Pezynomam gpazvl npoexmuposanus:

oO1ast uHpOpMaIMOHHAS MOJIETb CUCTEMBI;

(GyHKIIMOHAIBHBIE MOJIENIA CUCTEMBI B 1I€JIOM U TOJACUCTEM, PEATM3yEMbIX OT-
JIEbHBIMA KOMaH/IaMH Pa3padOTUHKOB;

TOYHO onpeneneHHble ¢ nomoiibio CASE-cpencrsa untepdeiicsl Mex1y aBTo-
HOMHO pa3padaTbhIBA€MbIMH ITOJCUCTEMAMU;

MOCTPOECHHBIE MPOTOTHUIIBI KPAHOB, OTYETOB, THAJIOTOB.

Bce MOJCIN W IPOTOTHUIIBI OOJIZKHBI OBITH IMOJY4YCHbI C INMPHUMCHCHHUEM TCX

CASE-cpencTs, koTopbeie OyIyT UCIOJB30BATHCSA B JATBHEUINEM IMPHU MOCTPOSHUU
cuctembl. J[anHOe TpeboBaHUE BBI3BAHO TEM, YTO B TPAJULIMOHHOM MOAXO0/IE MPHU Ie-
penade mHGOPMAIIMH O MMPOEKTE ¢ ATara Ha 3TAll MOXKET MPOU30UTH (HaKTUUECKH He-
KOHTPOJIMIPYEMOE HCKa)KeHHE AaHHbIX. [[pruMeHeHune enuHOW cpenbl XpaHEHUs WH-

dbopmanuu 0 IPoeKTe MO3BOJISIET N30€KaTh 3TOM OMACHOCTH.

B otmuuwne ot TPaAUIIUMOHHOI'O IIOAXO0J4, IIPH KOTOPOM HCIIOJBb30BaJIMCh CIIC-

HI/I(i)I/IIICCKI/IC CpcaCTBa IIPOTOTUIIMPOBAHUSA, HC IPCAHAZHAYCHHBIC OJIA ITOCTPOCHUSA
pCallbHbIX HpI/IJIO)K€HI/II>'I, a ITPOTOTHUIIBI BBI6paCBIBaJ'H/ICB IIOCJIE TOT'O, KaK BBIITOJJIHAIN

3a/1a4y YCTPaHEHHS HESICHOCTEHN B MpOeEKTe, B nmoaxoae RAD kaxaplii mpoTOoTHI pa3-
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BUBAETCsI B 4acTh Oyaymiel cucteMbl. TakuM oOpa3om, Ha cleAyronnyto ¢a3y nepe-
naeTcsi 6osiee MoaHas ¥ moJjie3Hast HHPOpMaIIHs.

3. Ha ¢a3ze mocTpoeHusi BBINOIHAETCS HEMOCPEICTBEHHO cama ObICcTpasi pas-
paboTtka npuioxkeHus. Ha qanHoit ¢ase pa3paboTuuKu IPOU3BOAST UTEPATUBHOE T10-
CTpOEHHE peaIbHOW CHCTEMbI HAa OCHOBE MOJIYUYEHHBIX B MPEbIAYIICH (aze Mojenei,
a TaKxe TpeOoBaHMI HePYHKIIMOHATIBHOTO XapakTepa. [IporpaMMHBIN KO YaCTUYHO
(dopMupyeTcs pu MOMOIIY aBTOMAaTHYECKUX I€HEPAaTOPOB, MOIYyYAOIIUX HH(pOpMa-
U HerocpeAacTBeHHO u3 penozutropus CASE-cpenctB. KoHeuHbIE MOJIb30BaTENN
Ha 3TOM (pa3e OLIEHMBAIOT MOJy4YaeMbl€ PE3YyJbTaThl U BHOCIT KOPPEKTUBBI, €CIU B
nporecce pa3pabOTKU CUCTEMa MEPECTAET YAOBIETBOPITH OIPEACIICHHBIM paHee
TpeOoBaHUsIM. Tecmupoganue cucmemsbl OCYIIECTBISETCA HEMOCPEICTBEHHO B MPO-
necce pazpaborku. [lociie okoHuaHus: paboT Kaxa0M OTIEIbHOW KOMaH/bl pa3paboT-
YUKOB MPOWU3BOAUTCS IMOCTEIEHHAsl MHTErpauus JaHHOW YacTU CHUCTEMBI C OCTajlb-
HBIMH, (POPMUPYETCS MOIHBIA MPOTPAMMHBIN KOJI, BBIIIOJHSAETCS TECTUPOBAHUE COB-
MECTHOM paboOThl JaHHOW YaCTH MPHJIOKEHHUS C OCTAJIbHBIMU, a 3aT€M TECTUPOBAHHE
CUCTEMBI B LIeJIOM. 3aBeplieHne (GU3HMUYECKOT0 MPOSKTUPOBAHUS CUCTEMBI MOYKET BbI-
TJISIACTH CICAYIOIMM 00pa3oMm:

1) ompenenseTcst HEOOXOAMMOCTh PACIIPEICIICHHUS TaHHBIX;

2) TPOHM3BOJIUTCS aHAIIN3 UCTIONB30BAHUS IaHHBIX;

3) npou3BoaUTCS (PHU3HUECKOE TPOSKTUPOBAHKE 0a3bl TaHHBIX;
4) ompenersiroTcs TPEOOBAHUS K allllapaTHBIM pecypcam;

5) ompenensroTcs cocoObl YBEIMYCHUS IPOU3BOTUTECILHOCTH;
6) 3aBepiiaercs pa3paboTKa TOKYMEHTAIIUU TIPOCKTA.

Pezynomam paszvi nocmpoenus — TOTOBas CUCTEMA, yAOBIETBOPSIONIAs BCEM
COTJIACOBaHHBIM TPEOOBAHUSIM.

4. Ha ¢a3ze BHepeHHs1 POU3BOAUTCS O0YUYEHHUE TIOIb30BATENCH, OpraHu3aIlMOH-
HBIC M3MEHEHHUS U TapaJUIeNIbHO C BHEAPEHUEM HOBOM CHCTEMBI OCYILIECTBIIACTCS paboTa
C CYIIECTBYIOIIEH CUCTEMOM (710 MOTHOTO BHEeIpeHust HoBO#). Tak kak ¢aza mocTpoeHus
JOCTATOYHO HEMPOAOIDKUTENbHA, NIAHUPOBAHUE N NOO20MOBKA K 6HEOPEHUI0 JOJIKHbBI

HAYMHATLCS 3aPaHCC, KaK IIPaBUIIO, HA omane npoeKmuposaHusl CUCmeMbl.

72



[TpuBenennas cxema pazpabotku MC ne sBasercs aOcomoTHON. Bo3MOxKHBI

Pa3JINYHbIC BAPpUAHTHI, 3aBUCAIINUC, HAIIPUMCD, OT HAYAJIbHbBIX YCJ'IOBI/If/'I, TAaKHX KaK:

pa3palaThIBaeTCs COBEPILIEHHO HOBAsi CUCTEMA;

y’Ke ObUIO NPOBENEHO 00CIEN0BaHUE NPEANPUATUS U CYLIECTBYET MOJENb €r0
NESATENbHOCTH;

Ha MpeIIpUsITUH YxkKe cylecTByeT Hekotopas MC, koTopas a)MoxeT ObITh UC-
M0JIb30BaHa B KAYECTBE HaYaJIbHOIO MPOTOTUNA WU 0)I0KHA ObITh HHTETPH-
poBaHa ¢ pa3pabaTbIBaeMON.

Orpanunyenust merogojioruu RAD. Kak u mobas merononorusi, RAD, He-

CMOTpsA Ha BCC JOCTOMHCTBA, HC MOJKCT IIPCTCHAOBATh HA YHUBCPCAJIbHOCTD. Ee Inpu-

MeHeHue HauOoisiee d(PPEKTUBHO MPHU BHITIOJHEHUH CPABHUTEIHHO HEOOJBIINX CH-

CTEM,

pa3pabaThiBa€MbIX JJI BIIOJHE OINPEAENIEHHOIO Mpeanpuarus. Meromonorus

RAD nenpumenuma:

1)

2)

3)

IUIsL co3l1aHust munogvix MC, KOTOpbIEC HE SIBIIAIOTCA 3aKOHUEHHBIM ITPOTrpaMM-
HBIM NPOAYKTOM, a MPEACTABIISIOT COOONH COBOKYIMHOCTbh THIOBBIX JJIEMEHTOB
NC, u rae 6omiblioe 3HaYeHUE UMEIOT TaKKe MOKa3aTelu MpoeKTa, Kak yIpas-
JSIEMOCTh U Ka4€CTBO, YTO MOKET BOWTH B MIPOTUBOPEUHE C IPOCTOTOM U CKO-
pOCTBIO pa3pabOTKH. /{151 TUMOBBIX MPOEKTOB, KOTOPBIE OOBIYHO LIEHTPAIU30-
BAaHHO COIPOBOXKJAIOTCSI U MOTYT OBITh QIaNTUPOBAHBI K Pa3IUYHBIM IPO-
rpaMMHoO-anmnapaTHeiM miatgopmam, CYB/l, KOMMyHUKAILIMOHHBIM CpEICTBaM,
a TaKKe MHTETPUPOBATHCS C CYIIECTBYIOIIUMH Pa3pabOTKaMu, HEOOXOAUM BbI-
COKHM YpOBEHb IUIAHUPOBAHMS W JKECTKas NHMCIUIUIMHA TMPOECKTUPOBAHUS,
CTporoe cjeAoBaHHEC 3apaHee pa3paOOTaHHBIM IPOTOKOJaM W HMHTepdeiicaMm,
YTO CHI)KAET CKOPOCTh pa3paboOTKU;

JUISl TIOCTPOCHUS MPOrpamMM, TPEOYIOLIUX HamucaHus OOJBIIOTO 00bheMa YHH-
KaJIbHOTO KOJ1a, HAIPUMEP: CIONCHLIX PACYEMHBIX NPOSPAMM, ONEPAYUOHHBIX
cucmem, NpocpamMm YnpasieHus CIOHNCHbIMU UHHCEHEPHO-MEXHUUECKUMU 00b-
exmamu,

JUTsE pa3pabOTKH MPUIIOKEHUH, B KOTOPBIX UHTEP(dEC T0JIb30BaTENs SABIACTCS

BTOPUYHBIM, T.C. OTCYTCTBYCT HAIJIAAHOC OIIPCACICHUC JIOTHKH pa6OTBI CH-
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CTEMBI, HAIPUMEP JJIs1 CO3JaHUs IPIIIOKEHUN PeaTbHOTO BPEMEHH, APaiBEPOB
U CITYXKO;

4) st pa3pabOTKU CHUCTEM, OT KOTOPBIX 3aBHCHUT O€30MACHOCTH JIIOJICH, HAIPH-
Mep, CUCTeM yrpaBiieHus TpancrnopToMm uid ADC. DTo 00yCIIOBIEHO TEM, YTO
UTEPATUBHBIA MOAXO0J, sBJSIoIUicA onHol u3 ocHoB RAD, mpeanosnaraer,

YTO TIEPBHIC BEPCUU CUCTEMBI HE OyAyT MOJHOCTHIO PabOTOCIIOCOOHBI.
HNrepanuoHHBIA IOAXOX
EcrecTBeHHOE pa3BUTHE KacKaJHOW M CHUPAIbHOW MOJENEN NPUBEIO K HX

COJIMKEHUIO M IIOSIBIICHUIO COBPCMCHHOI'O HUTCPALIMOHHOI'O ITOAXO0Ja, KOTOpBIfI 10

CYIIECTBY MPEACTABISACT COO0M palOHAILHOE coUueTaHue 3TUX Mojenei (puc. 1.9).

Increment A Increrment B Incrernent C Increrment D
Or Inception COr Elaboration Or Construction Or Transition
Requirarmnents
— ]
_f’—ﬂ_/_'_ —
Analysis | —
.—'—""'.-.ﬁ—l_" _—_'_‘—v\-\__ e

Effort

Implemmentation T
| et \

Testing

Time

Puc. 1.9. UteparuBnas moaens JKI]

PaznnuHbic BapraHThl HTEPAIMOHHOTO MOAX0/a PCaIM30BaHbI B OOJIBIITMHCTBE
coBpeMeHHbIXx MeTonoB: Rational Unified Process (RUP), Microsoft Solutions
Framework (MSF), XR u mp.

1. RUP (Rational Unified Process, kommanus Rational Software — moapasznerne-

aue IBM, 2003) — ucrmosib3yer uTepaTUBHYIO MOJIENb pa3pabOTKH, BKITIOYAIO-

74



11yt detsipe (a3pl (Hauano, UCCIEIOBAHUE, IOCTPOCHUE, BHEAPEHHE), pa3Ou-

THIX Ha UTEPALNH, KKJAs U3 KOTOPBIX 3aBEpIIACTCS MMOIYyYEHUEM MPOMEKY-

TOYHOM, HO (PYHKLIMOHAIBHOU BepcuHu KoHeyHoro npoaykra. RUP onupaercs

Ha WHTETPUPOBAHHBIN KOMILJIEKC HHCTPYMEHTAIBHBIX cpeAcTB Rational Suite,

B COCTaB KOTOPOTO, KpoMe camoi TexHosnorud RUP kak npoaykra, BXoadT Ta-

KHE KOMIIOHEHTBHI, KaK:

¢ Rational Rose — cpencTBo BU3yalibHOTO MOJICITHMPOBAHUS (aHAIHM3a U MPOCK-
TUPOBaHMUs ), UcTIOJIb3YtomIee s3Ik UML;

e Rational XDE - cpeactBo aHann3a U MPOCKTHUPOBAHUS, HHTCTPUPYEMOE C
wiatrpopmamu - MS  Visual Studio .NET u IBM WebSphere Studio
Application Developer u ap.;

2. MSF (Microsoft Solution Framework, 1993 — v.1.0, 2002 - v.1.0, 2005 —
v.4.0) cxomna ¢ RUP, Tak ke BkiroyaeT yeTsipe ¢Gas3bl: aHAIN3, MPOSKTUPOBA-
HUe, pa3paboTka, cTaOuian3alus, SBISICTCS WTEPALMOHHOW W MpeArojaraer
HCIIOJb30BaHUE OOBEKTHO-OPUEHTHUPOBAHHOTO MojenupoBanus. MSF B cpas-
HeHun ¢ RUP B Oosbieil cTeneHn OpuUEHTHpOBaHA Ha pa3paboTKy OW3HEc-
IIPUIIOKECHUM.

3. Metopoaorus XP (Extreme Programming, DkcTpemMalibHOE IPOrpaMMHUPOBa-
Hue, pazpaborana B 1996, ony6iaukoBana B 1999 r.). PaspaboTka nipeacraBiis-
eT co0ol UTepaTUBHBINA IpoIece, Tae (pa3bl pa30MBAOTCS HA «IKCTPEMAIIBHOY
Masble mard. B ocHoBe MeTojoniornu — KoMaHAHas pabdora u 3¢ dekTuBHAS

KOMMYHUKAIUA MCXKAY 3aKa3YUKOM H UCITIOJTHUTCIICM.

1.6. ITapagurmsl npoexktupoBanus UC

B Hacrosiiiee Bpemsi U3BECTHBI JABE MapaJurMbl MPOSKTUPOBAHUS, UCIIOIb3Y-
IOIIME JBA PA3IMYHBIX MOJX0/a K OITUCAHUIO CUCTEM:
o cmpykmypHas (TPOLIECCHO-OPUCHTUPOBAHHAS), OCHOBAaHHAs Ha KaCKaTHOU

(BomormaHoM) Monenu xku3HeHHoro nukia UC (cm. puc. 1.7);

75



® 00beKMHO-0OpUeHMUPOB8anHas, OCHOBaHHas Ha utepatuBHoil monenu XKI[ NC

(cm. puc. 1.9).

Crpykrypublii anagm3 (Structured Analysis, SA) u cTpyKTypHoOe NPOEKTH-
poBanme (Structured Design, SD) — pe3yibTar nosisuBmerocs B 1970-x cTpykTypHO-
ro MPOrpaMMUPOBAHUS, Pa3BUBAJICSA M3 KJIACCHUYECKOTO CHCTEMHOTrO aHanu3a. Mero-
JOJIOTUU CTPYKTYpHOTO aHaln3a HCIOJNB3YIOT KacKagHYyI0 (BOJOMATHYIO) MOEINb
K1 UC; cample U3BECTHBIE M HMCIOJIB3YEMbIE METONOJIOTHH CTPYKTYPHO aHAJIN3a —
SADDT, SSADM. MeTtobl CTpYKTYpPHOT'O aHaIu3a J0padaThIBAIUCh U UCIIOJIB3YIOT-
Csl YK€ Ha TMPOTSHKEHUH MHOTUX JieT. CTPYKTYpHOMY aHAIIU3Y U CTPYKTYPHOMY TIPO-
EKTUPOBAHUIO MOCBAIIEH pa3fien 4 JTaHHOW KHHTH.

CpaBHUTETHHO T03KE TIOSBUIIMCH U CTAJIM HEBEPOSITHO TOMYJISIPHBI OOBEKTHO-
OpHEHTHUPOBAHHBIC S3bIKH. [10 Mepe HapacTaHUs WX MOMYJISIPHOCTH ObliIa pa3paboTa-
Ha METOJ0JIOTHSI TOMOIIYA IPOrPAMMHUCTY B pa3padOTKe MPUIIOKEHHUH ¢ UCTIOIb30Ba-
HUEM OOBEKTHO-OPUEHTHUPOBAHHBIX SI3LIKOB. DTa METOIOJIOTHS CTaja M3BECTHA Kak
00bEeKTHO-OPMEHTHPOBAHHDBIN aHAa U3 H npoekTupoBanue (object-oriented analy-
sis and design, OOAD).

OOAD - st0 monxon k umkenepun [10, MoaenupyIOLIHil cucTeMy Kak TpyTILy
B3aUMOJICHCTBYIONIMX 00BEKTOB. Ob6vexkmHuo-opuenmuposannwiti ananuz (Object-
oriented analysis, OOA) ucnoib3yeT MeToibl 00bEKTHOI'O MOICIIMPOBAHHUS JJIs aHa-
an3a (PYHKIMOHAJIBHBIX TPEOOBAHUM K CUCTEME.

Obvexkmno-opuenmuposannoe  npoexmuposanue, OOII  (Object-oriented
design, OOD) pa3pabaTbiBacT aHATUTHYCCKUE MOJICIH I CO3/IaHus Crelu(UKaIHi
peanuzaruu (Hanpumep, 13). KonnenrtyanpHoit ocHoBoit OOII sBnsercs oovekmuas
MoOdeb, KOTOpasi CTPOUTCS C YUETOM MPUHITUTIOB aOCMpazupo8anus, UHKAncyaayuu,
MOOYIbHOCIU, UEPAPXUU, MUNUSAYUU, NAPATIENUZMA, YCIOUYUBOCTU.

OCHOBHBIMH TOHSTUSIMU OOBEKTHO-OPUEHTUPOBAHHOTO MOAXO0/A SIBISIOTCS
00vexm u xknacc. Obvekm — MPEACTaBISET COOON ONMPENENEeHHYIO CYUHOCHb, COOT-
BETCTBYIOIYIO 3HAYUMOMY TPEAMETY WM SBICHHUIO MPEIMETHON 001acTh, XapakTe-
pusyercs kiaccom, cocmosinuem (State (data elements)) u nosedenuem. Jns 3tux

B3anmoeicTByromux (collaborating) mexay coboli 00BEKTOB MOKHO CO31aTh pas-
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JUYHBIE MOJEIIN, XapAKTEPHUIYIOLIUE CMAMUYECKYI0 CIPYKMYpy, OUHAMUYECKoe No-
6edenue U pa3BepThiBaHue B aciicTBum (run-time deployment). Kracc — 3to MHOXe-
CTBO 00BEKTOB, CBSI3aHHBIX OOITHOCTBIO CTPYKTYPBI B H08EO0ECHUSL.

Crenyrouiyro Tpyniy BaKHbIX MOHSATUH OOBEKTHOTO MOAX0/1a COCTABISIIOT 10-
aumopghuzm (CIOCOOHOCTH Kilacca MpUHAIC)KATh 0oJiee YeM OJHOMY THUITY) U HAcjle-
Oosanue (IOCTPOEHUE HOBBIX KJIACCOB Ha OCHOBE CYIIECTBYIOIIUX C BO3MOXHOCTBIO
100aBJIeHUSI WU TIEPEOTIpECTICHUS TaHHBIX U METOIOB).

Ha ceropnsmHuii  aeHb  CyllecTBYyeT Oosiee  TpUAUATHU  OOBEKTHO-
OPUEHTUPOBAHHBIX METOAOB poekTupoBanus (Hanpumep, IDEF4 — Object-Oriented
Design — metononorust OOII, mo3Bosistomasi 0To0pakaTh CTPYKTYpPY OOBEKTOB H
NPUHIUIIBI UX B3aUMOJICUCTBUSA) C MHOXXECTBOM PAa3IMYHBIX HOTALMN TPEICTaBICHUS
OOBEKTHBIX MOJIEICH.

JIBa caMbIX MOMYJSIPHBIX CTAHJAPTHBIX $I3bIKA OOBEKTHO-OPUEHTUPOBAHHOTO
monenupoBanus — UML (The Unified Modeling Language) u SysML.

Vuupuyuposannviti  azwix  mooeauposanus ~ UML (Unified  Modeling
Language) — OTKpBITHIA CTaHIAPT, UCHOJIB3YIOIIUN TpaguuecKue 0O0O3HAYCHUS IS
co3manus abcrpaktHoit Mogenu cuctembl (UML-mMoaenn); ObLI cO3MaH IS Ompee-
JeHUSs, BU3YalU3allMM, MPOEKTUPOBAHUS W JOKYMEHTHUPOBAHMS B OCHOBHOM MpO-
IrPaMMHBIX MPHIOKEHUH. MeTobl OMHMCaHus PEe3yJIbTaTOB aHAM3a U MPOEKTUPOBa-
HUSL CEMaHTUYECKH ONM3KHM K METoJaM MpOTrpaMMHUPOBAHUS HA COBPEMEH-
HBIX 00BEKTHO-OPUEHTUPOBAaHHBIX s3blkaX. Ha ocHoBanuu UML-monenu Bo3MOX-
Ha re”epanus nporpammHoro kojga. C momomipto UML MoXHO Takxke pa3padoTaTh
JETAbHBIN TUJIAaH CO3/1aBa€MOM CUCTEMBbI, COJEPKAIMNA CUCTEMHbIE (PYHKIIUU U OU3-
HEC TPOIECCHI, CXeMBbI 0a3 JaHHBIX, MPOTPaMMHBIE KOMIIOHEHTHI MHOTOKPATHOTO HC-
nonbp3oBanus. UML 1o3BosisieTr paccMOTPETh CUCTEMY CO BCEX TOYEK 3PEHUSA, UMEIO-
KX OTHOIIEHHUE K €€ pa3paboTKe U MOCIEAYIONEMY Pa3BePTHIBAHUIO.

UML obGecnieunBaeT MOAJEPKKY BCEX ATanmoB >ku3HeHHOTO Iukia UC wm
MPEIOCTABIISAET JUIsSl 3TUX LENel cleayrolue Habop AuarpaMM: cmpyKmypHbvle oud-
epammol (Structure Diagrams), ouazpammol nogeoenust (Behavior

Diagrams),ouaepammul e3aumooeticmsus (Interaction Diagrams).
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UML ¢okycupyercs He Tpex apXUTEKTYPHBIX BUIACHUSAX CUCTEMBI:
® ¢ynkyuorarbHom (ONKUCHIBACT BHEIIIHEE MOBEJEHNUE CUCTEMbI C TOYKH 3PCHUS
TI0JIb30BATEIISI C TIOMOIIBIO USe-case ouazpamm);
e cmamuyeckom (B TEPMUHAX ampudOymos, Memooos, ceszell, Kiaccos, coodue-
nuu ¢ momotipio CRC cards, class diagrams, object diagrams);
o ounamuueckom (Sequence diagrams, collaboration diagrams, statecharts)
U MMEET MPAKTUYECKOE 3HAYEHUE B ONMUCAHUM CEPBUCHO-OPUEHMUPOBAHHBIX aD-
xumexmyp (SOAS).
dopmanbHas cnerudukanus nocieaHed sepcun UML 2.0 onyGnukoBaHa B
aBrycre 2005 ronma. CeMaHTHKa sI3bIKa YTOYHSUIACh W ObLIA pacUIMpeHa Ui IMOA-
nepxxku merogonorun Model Driven Development, MDD. Ilocnennsist Bepcust UML

2.4.1 ony6nukoBaHna B aBrycte 2011 roga. UML 2.4.1 npuHAT B KauecTBe MEXIyHa-

poxnoro crangapra ISO/IEC 19505-1, 19505-2.

IIpo6aemaTnka BbIGOpa. [losiBIeHHEe HOBBIX U BCE 00JI€€ CIOKHBIX OOBEKT-
HO-OPUEHTUPOBAHHBIX SI3BIKOB JIOJKHO OBLIO, KaK MPEACTABIISIIOCH, YBEIUYUTH TO-
TPEOHOCTh B UCIOJIb30BAaHUU OOBEKTHOTO MOAXOAA JJI pa3pabOTKu OW3HEC MPHIIO-
xeHuil. Ho Tak nam 3TO Ha camoM Jene, JaeT JIM MOIMYJISPHOCTh OOBEKTHO-
OPUEHTHUPOBAHHOTO MPOTPAMMUPOBAHUS TAPAHTUIO MPEUMYIIECTBA HOBOTO OOBEKT-
HOTO MOJXO0Ja K MPOEKTUPOBAHUIO TIEepe]] TPAIUIIMOHHONU CTPYKTYPHOU METO0JIOTH-
eil, ocraercst BornpocoM. Huxke mepeunciieHbl TPEeMMYIIeCTBa U HEAOCTATKU CTPYK-
TYpHOU U OOBEKTHO-OPUEHTUPOBAHHBIX METOI0JIOTUH.

OcHOBHBIE IPEUMYIIECTBA CTPYKTYPHBIX METOH0JIOTHA:

® OCHOBaHbl Ha KJIAaCCMYECKOM CHCTEMHOM  aHaju3€ ©  MPOIECCHO-

OpPUEHTHUPOBAHBI, TOAXOMAST JUIsl ONMCAHUs JIIOOBIX (HE TOJIbKO MH(OpMAIMOH-

HBIX) CUCTEM, UACAIbHBI JJI1 UCCIEIOBAHUS MPEAMETHON 00JIaCTH, PEUHXKU-

HUPHUHTa OM3HEC MPOIIECCOB;

® [IOHSATHOE W OTHOCUTEIIBHO MPOCTOE BU3YAJIIBHOE MPEACTABICHUE CHUCTEMBI,
JIETKO TOHUMAaeMO€ Kak MOJb30BaTEIsIMU, TaK U pa3pad0OTUNKAMU;

® aKIICHT Ha KOMaHJAHOU padoTe;
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YETKO OMPEJCIICHHBIC ATAIlbl, YTO O0JIETYaeT yMpaBJICHUE MPOCKTOM U T03BO-
JseT pa3pabaThIBaTh CHCTEMBI JIYUIIIETO Ka4eCTBa;

JOTYCKAIOT UCIOJIH30BaHUE CPEACTB IMIPOBEPKH TPEOOBAHMIA;

SSAD u IDEFO - knaccuyeckue, IUPOKO W3BECTHBIC METOIOJOTHH B 00J1aCcTH
npoektupoBanus VC, cymecTByomue Ha MPOTSHKCHUH JJIUTETLHOTO BPEMEHH
U JIOCTAaTOYHO «3PENbIey;

HenocraTku CTPYKTYPHBIX METO/10J10THii

MTOCKOJIBKY TIPOIIECCHO-OPUEHTUPOBAHBI, TO COOTBETCTBEHHO, WTHOPUPYIOT
He(DYHKIIMOHAJIbHBIC TPEOOBaHUS. HE HCAIbHBIC PEIICHHS IPU HCIIOIh30Ba-
HUU OOBEKTHO-OPUEHTHPOBAHHBIX SI3LIKOB TPOrPAaMMHPOBAHUS, T.K. H3HA-
YJaJIbHO CO3IaBATIUCH JJISI CTPYKTYPHBIX SI3BIKOB,;

nockosibky SSAD u SSADM neutepatuBHbl, TO U3BMEHEHHE TPeOOBAaHUN MO-
KET MPUBECTH K TIEPE3ayCKy BCETO MpoIiiecca pa3padoTKy;

BO3MOYKHBI TPYAHOCTH TIPH OTIPEEICHUH TITyOUHBI JEKOMITO3UIINA — MOMEHTA,

KOoraa Hy>KHO OCTAaHOBHUTHCA M IICPECXOAUTH K peaIM3allui MOACIIH,

IIpeumyiecTBa 00bEKTHO-OPMEHTUPOBAHHBIX METOH0J0OT Ui :

YIOPOIIEHNUE U YCKOPEHUE MPOrpaMMHON pean3aluu CUCTEMbI 110 CPAaBHEHUIO
CO CTPYKTYPHBIMH METOI0JIOTHSIMHU;

MOBTOPHOE HCIIONB30BaHKUE KOJAA B IPYTUX MPOEKTaX, OJaromaps He3aBUCHUMO-
CTH O0BEKTOB U MHKAIICYJISINHU, YTO COKPAIIAET CTOUMOCTh ITPOCKTUPOBAHMSI,
NPOrpaMMHUPOBAaHUS U TPOBEPKH; MMOBTOPHOE HCIOJIB30BAaHUE KOJA MOXKET
CIIOCOOCTBOBATH YJIYUIIIEHUIO KadecTBa mocieayomux npoektoB («Ecmu 90%
HOBOTO TIPHJIOKEHUSI COACPIKUT MPOBEPEHHBIE KOMIIOHEHTHI, TO TobKo 10%
KOJ1a ToJDKHA ObITh TipoBepeHa ¢ Hys» (Vivek Shah);

OTCYTCTBHUE pa3JieieHus Mexy da3zaMu aHalin3a U pa3paboTKu o0ecreunBaeT
B3aMMOJIEMCTBHE C IOJIB30BATEISIMU IO CAMOT'0 KOHIIA ITPOEKTa;

AHAJIMTHKU W MPOTPAMMHUCTHI HE CBS3aHBI OTPAHUYCHUSMU BHEAPCHHUS CHCTE-
MBI, TTIO3TOMY MOTYT (OPMYIHUPOBATH MPOEKTHI, KOTOPhIE OYAYT COOTBETCTBO-
BaTh Pa3IUYHBIM CpPEaM HCTIOTHEHUS;
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IpOrpaMMHOE 00€eClieYeHUue YCTOMUYMBO K U3MEHEHHUSM, 4TO oOecrieunBaeT 0o-
Jiee BBICOKMI YPOBEHb YBEPEHHOCTU B €r0 KOPPEKTHOCTH, CIIOCOOCTBYS CHH-
KEHHIO PUCKOB IIPU pa3pabOTKe CI0KHBIX CUCTEM,;

T€ MPEUMYIIECTBA, KOTOPbIE MPEACTABIAECT 00BEKTHO-OPUEHTUPOBAHHOE MPO-
IrpaMMUPOBAaHUE [0 CPABHEHUIO CO CTPYKTYPHBIM: IpHU pa3paboTke 0O0BEKTOB
CO CJIO)KHBIM B3aMMOJEHCTBUEM, AHAJTUTUK JyMaeT Ha MHOM ypOBHE JeTallu-
3alluy, YeM 3TO BO3MOXKHO B CTPYKTYpHOM KoOje, T.e. 00 aTpuOyTax oObEKTa;

CTaHdapTU3aliuAa 00BEKTOB YBCINYNBACT CTCIICHb IIOHMMAaHUA IIPOCKTA.

HeI[OCTaTKI/l Oﬁ’beKTHO-OpI/IeHTI/IpOBaHHl)IX MeTOI[OHOFHﬁ:

W3HavYaIbHas MOJIEIb CIIUIIIKOM YIIPOIIEHA JIsl TOTO, YTOOBI OBITh aICKBaTHOM;
gype3mepHas GOKyCUPOBKa Ha KOJE;

HE TaK MHOTO BHHUMAaHHS YJIEIseTCsS KOMAaHJIHOW paboTe, KaK B CTPYKTYPHBIX
METOIOJIOTHSIX;

oTIpe/IeICHNE BCeX HEOOXOMUMBIX JIJISI CHCTEMBI KJIACCOB M OOBEKTOB — 3TO HE
Takas, Ha CaMOM JieJie, IIPOoCcTas 3aj1aya;

IIOTIBITKA COYETAHHUS O0OBEKTHOTO IIPOTrPAMMHUPOBAHMSI ¢ aHATU30M Pa3IMYHBIX
(GYHKIIUHA CHUCTEMBI; OJHAKO, 3TH (DYHKITMOHAIBHBIE METOJIBI COBEPIICHHO HE
cootBeTcTBYIOT OOAD;

IpEyBEINYCHUE 3HAYUMOCTH M YHHUBEPCAIBHOCTH OOBEKTHOM METOJI0JIOTHH,
Korjaa, (aKTHYeCKH, APYTOd MOAX0] MOT OBl MOJAOWTH JIydIle IS aHaau3a |
pa3pabOTKH CUCTEMBI B 3aBUCHUMOCTH OT KOHKPETHBIX OOCTOSTEILCTB,;

TpeOyeT HOBBIM BUJI YIIPaBJICHUS MPOCKTaMU, KOTOPHIN BKJIIOUYACT Pa3IMYHBIC
THUIIBI aHANIN3a, OTIWYHBIC OT TPAJAUIIMOHHOTO (YHKIIMOHAIBHOTO MOAXO0MAA Jie-
kommno3uun. Clie1oBaTeNIbHO, I KOMaH pa3pab0TIYMKOB MPOEKTA, KOTOPHIC
UMEIOT JIOJITYIO UCTOPHIO MCIoJIb30Banus Metoaonoruii SSAD u SSADM, ne-
pexon k Merogonorun OOAD sBiseTcss Ype3BbIYaHO CIIOKHBIM, JTHTCIHBHBIM
u Tpynoemkum (Hantos, 2005);

JAPYToi HEIOCTATOK — 3TO cama KOHIICIIIIHS MTOBTOPHOTO HMCIIOJIb30BaHHUS, KO-
TOpasi 3asgBISICTCS KaK KPYITHOE MPEUMYIINECTBO M MPHYMHA IS Mepexo/ia Ha
OOAD. Opnnako, 6e3 SBHOM MPOIEAYPHI IIOBTOPHOTO MCTIOIB30BAHUS MHOTHE

80



U3 CHCTEM, pa3pabOTaHHBIX C MOMOIIbI JAHHON METOIOJOTMHU, HE BEIyT K
YCIICIIIHOMY TOBTOPHOMY HCIIOJIB30BaHUIO B OoJbinuxX MacmTabax (Hantos,
2005);

e (yHKIMOHaNbHOE omnucaHue cuctembl B UML ocHOBaHO Ha CleHapusx HC-
[I0JIb30BAHUs, KOTOPBIE MOAXOMAT Uil JOKYMEHTHPOBaHUs TPEOOBaHWi, HE
OCHOBAHHBIX HA B3aMMOJEHCTBUU C CUCTEMOM (TaKMX KakK aJIf'OPUTM WM Ma-
TeMaTU4YeCKue TpeOOBaHUs) WM HEPYHKIMOHAIBHBIX TPEOOBaHUM (TaKUE Kak
wiargopma, MPOU3BOAUTEIILHOCTh, CHHXPOHU3AIIMS, 0€30MacHOCTD); CleoBa-
Hue 1mabjJoHaM HE TapaHTUPYET KauecTBa CIIEHapHeB, KAYECTBO 3aBUCUT TOJIb-
KO OT HaBBIKOB CO3/1aTe€Nsl CLEHAPUS;

® OOBEKTHBIM MOAXO0J] K MOJETUPOBAHUIO JAHHBIX MPHU TOM, YTO OOJBIIMHCTBO
NC ucnonp3ytot pensiuonHbie Mojenu; B konie konos, MC gamie paspada-
THIBAIOTCSI 4epe3 KOMOWHAIUI0 OOBEKTHO-OPUEHTHPOBAHHBIX S3BIKOB IPO-
IrPaMMHPOBAaHUS U PENSILUOHHBIX 0a3 JaHHBIX, @ HE MOJHOCTHIO OOBEKTHBIC
0a3bl JAaHHBIX U S3BIKU.

B oanoii u3 omyonukoBanubeix B 2001 roay pa6or (Sircar, Nerur, and Maha-
patra) ObUIO ClleTaHO MHTEpecHOe 3aMedvaHue: «HemaBHuil omnpoc UT menemxepon
nokasai, 9to 39% opranuzanuii npunsiii OO TEXHOJIOTHH B TOW WJIM UHOU (dopme.
Tem ne menee, OO METO/I0JIOTUU MPOEKTUPOBAHUS UCIIOJIB3YIOTCS TOJIBKO B 5% UT
IIPOEKTOB»

3akirouenue. [Ipu pazpaboTke KOHKPETHOIO MPHUJIOKEHHUS NepBas 3ajaya —
pEelINTh, KaKash METOI0J0rusl HauboJiee MOAXOAUT JUisl 3TOM pazpabotku. WHorna,
BO3MOYKHO, MPUJETCS aJalTUPOBaTh pa3inuHble MeTonoi0ru. CyliecTByeT MHEHUE,
YTO JJIs1 pEeUICHUs MPOCTHIX 3a/a4 Jydllle MOIXO0IAT CTPYKTYpHbIE METObI, B TO Bpe-
Msl Kak 0O bEKTHO-OpPUEHTUPOBAHHBIE METO/IbI YMECTHEE Il 00Jiee BHICOKUX YPOBHEN
abctpakuuu. B cuTyanusx, rie BeposSTHOCTh U3MEHEHHUS JaHHBIX BBILIE, YEM H3Me-

HeHHe (DYHKIIMOHAJIBLHOCTH, OOBEKTHBIE METO/IbI TaK)Ke OyAyT 0oJiee MOIXOASIIUMHU.
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2. HOPMATUBHO-METOJUYECKAS OJJAEPKKA
"KL UC

2.1. HopmaTtuBHo-MeToanueckoe ooecneuenne (HMO) KI{ UC

Memoodonozuu cozdanus MC ONUCHIBAIOT MOAJIEPKKY OINPEeTIeHHON MOJIeNN
xu3HeHHoro 1ukia (OKIL[) MC u peanusyercs yepe3 cmanoapmevl U Memoouxu, a
TAKKe MOJACPKUBAIONINE UX mexHoloeuu M WHCTpyMeHTanbHbie cpeactBa (CASE-
cpedcmsa).

KowMmreke MOKyMEHTOB, perjaMEeHTUPYIOIINX JeATeILHOCTh Pa3paboTUMKOB
HA3BIBAIOT HOpMamueHo-memooudeckum obecnevenuem (HMO). Bxopsmue B cocTa
HMO noxkyMeHTBI — 3TO CTaHJAPThI, PYKOBOASIIUE IOKYMEHThI, METOAUKH, TTOJIOKE-
HUS, UHCTPYKIIUH, IIA0JIOHBI U T.M., KOTOPbIE PErJIaMEHTUPYIOT:

® TIOPSIOK pa3paboTKu, BHEAPEHH U conpoBoxkaeHus [10;
e 001mue TpeOOBAHMS K COCTABY, CBSI3SIM MEXKIy KOMIOHEHTaMH U kadecTBy [10;

® BUJbI, COCTAB U COJICPIKAHUE MPOSKTHON U IPOTrPaMMHON OOKYMEHMAYUU.

B CCCP B 1970-e roas! npouecc co3nanus 110 pernmaMeHTHpOBAIICS CTaHIap-
tamu ECIIJ] (Enunoit Cuctemsl Ilporpammuoit Jloxkymenrtauuu — cepus ['OCT
19.XXX), koTOpble OBLIM OPUEHTUPOBAHBI HA KJIACC OTHOCHTEIHHO MPOCTBHIX IMPO-
rpaMM HEOOJBIIOTO 00BEeMa, CO3/IaBaCMbIX OT/ICIbHBIMH MTPOTPAMMUCTAMU B TIEPHO/T
«IOCKYMHOU a8MOMAMUIAYUU.

Crangaptel ECII/] npakTU4ecKu JUIIEHBI COJIEPKATEIBHON COCTABIAIOLICH U
cojepkat (popMasnbHbIe TPEOOBaHUS K COCTaBY, COACPKAHUIO U OOPMIICHUIO JTOKY-
MEHTOB, ONHKCBHIBAIOIIMX MPOTPaMMy Ha pPa3HbIX CTAIUIX €€ KU3HEHHOTO ILMKJIA, a
TaK)Xe MOPSJIKY XpaHCHHUS U OOHOBJICHUS JOKYMEHTAIlMU. MHOTHE aBTOPhI CUUTAIOT
3T CTaHAAPTHI MOPAJIBHO yCTapeBIIMMHU (KOHIICNITYAILHO H 1O (popMe), TeM HE Me-
Hee, UMM TPOJOJKAIOT aKTHUBHO IOJB30BAThCS IPU O0QOPMIICHUN MPOSKTHOW JOKY-

MCHTAalluH.
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AJbpTepHATUBHOM COBpEMEHHONW HOpMaTuBHOU 0a3oit HMO sBusttoTcs cieny-
IOIIME MEXKTYHAPOIHBIC U OTEYECTBEHHBIC CTAHAAPTHI (CTPYIITMPOBAHBI IO CTATYCY):

1) odunmansusie (public) ctanmapTsr:
® MEXIYHapOIHBIE:

o ISO/IES (ISO - International Organization of Standardization,
MEXIyHapoJaHas opraHusanus Mo crangaptusanuu, |EC -
International Electrotechnical Commission, mexaynapoaHas Ko-
MUCCHS 10 DJIEKTPOTEXHUKE);

0 ANSI (American National Standards Institute);

O cCTaHAapThl MEXAYHAPOJIHBIX KOHCOPLUUYMOB M KOMHTETOB I10
cTaHmapTu3auu (Hampumep, koncopuuyma OMG);

e cranaaptsl Poccuiickoit @enepanuu (I'OCT):

o I'OCT 34.601-90 «Mudopmanronnas texHomorus. Komrmiekc
CTaHAapTOB Ha aBTOMAaTU3UPOBAHHBIC CUCTEMBI.
ABTOMaTU3UPOBaHHBIE cCUCTEMbI. CTaiu CO3aHU;

0 T'OCT 34.602-89 «Mudopmanuonnas TexHojorus. Komruiekc
CTaHJAPTOB Ha aBTOMAaTU3UPOBAHHBIE CHUCTEMBbI. TEXHUYECKOE
3a/IaHUE HA CO3/IaHHE ABTOMATHU3UPOBAHHON CUCTEMBD»;

o T'OCT 34.603-92 «WudopmanmonHass TexHOJOrus. Bujbl
VCIIBITAHUM aBTOMATU3UPOBAHHBIX CUCTEM.

® OTpacieBbl€ CTAHIAPTHI,
® BEJOMCTBEHHbBIE CTAHAAPTHI.

2) Crannmapthl «ae-(pakTo» — ohUIMaTFHO HUKEM HE YTBEPKICHHBIC, HO (hak-
TUYECKU JCHUCTBYIONIME (HAIpUMeEpP, CTAHIapTOM «Ae-(aKToy 0JITroe BpeMs
OBbLIN SI3BIKM B3aUMOJICHCTBHS C PESIIMOHHBIMH Oa3zamu AaHHBIX SQL wu
si3pIK  TiporpammupoBanus C), ¢upmeHHble cTaHmaptel (Hampumep, Mi-

crosoft ODBC).

Jlpyrue ciocoOs! kiaccuukanuy CTaHIapTOB:

10 00bEKTY CTAHAAPTU3ALMH
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® CTaHJAPTHl HA IPOIYKTHI M YCIYTH;

® CTaHJAPTHl HA TIPOIIECCHI M TEXHOJIOTHH;

® cTraHJapThl Ha (GOPMBI KOJUICKTUBHOW NEATEIHLHOCTH, WIH yIpaBleHYe-
CKH€ CTaHJapThI;

M0 NpeaMeTy CTAHAAPTU3AIUM:

1) pyukyuonanrvHvle cmanoapmot.
® CTaHJAapThl HA S3BIKU POTPAMMHUPOBAHUS;
e CTaHJApTHl HA MHTEPPEHCHI U TPOTOKOJIBI U JP.;

2) cmandapmer Ha opeanuzayuro JKI] UC.

OT,Z[GJIBHO BBIACJIATOT KOPIIOPATUBHBIC CTAHAAPTHI.

KopnopaTtuBHble cTtanaaprthl. PeanbHoe mpuMeHEHHE JIO00W TEXHOJIOTHUHU
MIPOEKTUPOBAHMS, pa3paboTKu U conpoBoxkaeHUs NC B KOHKPETHOM opraHu3aluu u
KOHKPETHOM TIPOEKTE HEBO3MOXKHO 0€3 BBIPAaOOTKH psla CTaHAApTOB (IIpaBMII, CO-
[JIallIeHU), KOTOPBIE JOJKHBI COOMIOAAThCS BCEMH YYacCTHUKaMH mpoekta. [l
OOJIBIIMHCTBA CJIOKHBIX MPOEKTOB MPUXOJUTCS CO37aBaTh CBOM KOMIUIEKTHI HOpMa-
TUBHBIX U METOJMYECKUX JOKYMEHTOB, PEIVIAMEHTUPYIOIIMX ITPOLECCHI, dTallbl, pa-
00TbI WM JOKYMEHThl KOHKPETHBIX MNPOTpaMMHBIX MNPOAYKTOB. Takue cTraHmapThl
HA3bIBAIOTCS KOPNOPATHUBHBIMHU W TIPEICTABISIOT COOOM coriameHne o0 €IWHBIX
MpaBUjIax OPraHU3alMU TEXHOJIOTMHM WJIM YHIpaBlIeHUs B opraHusanuu. K Takum
CTaHJapTaM OTHOCSITCSA:

® CTaHJIApThl IPOCKTUPOBAHUS;
e cra”AapThl 0QOPMIICHUS TPOEKTHOU TOKYMEHTAIIUH;

® CTaHJAPTHI MTOJIH30BATEIIHCKOT0 HHTEpdetica.

CTaHaapT NPpoeKTUPOBAHMS JJOJDKEH YCTAHABIUBATH:

e Habop HEOOXOAMMBIX MOJeNel (quarpaMM) Ha KaKJIOM CTaJauH MPOEKTUPOBA-
HUS U CTETIEHb WX JICTATU3aIlNH,

e TmpaBuia UKCAIMK MPOSKTHBIX PEIICHU Ha JuarpaMmax, B TOM YHCIIe: Tpa-
BHJIa UMEHOBaHUSI OOBEKTOB (BKJIFOUAsI COTJIAIICHHS IO TEPMHUHOJIOTHH ), HA0Op
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BaThb:

aTpuOyTOB ISl BCEX OOBEKTOB M MpaBUJIa UX 3aMOJIHEHUS HAa KaXJIO0W CTaauH,
npaBuwia oOpMIICHUS TUarpaMm, BKiIo4as TpeboBaHus K (opme U pazmMepam
OOBEKTOB, U T. II.;

TpeOoBaHUs K KOH(QUTypaluu pabdoyux MecT pa3pabOTUYMKOB, BKIIOYAs
HACTPOWKH orepanuoHHoi cucrteMbl, Hactpoiiku CASE-cpencts, o6mue
HAaCTPOWKH IPOEKTa U T. [I.;

MEXaHU3M OOeCleYeHUsI COBMECTHOW paOOThl HaJ MPOEKTOM, B TOM YHCIIE:
IpaBWJIa UHTETPALMU MTOACUCTEM IPOEKTA, MPAaBUJIA MOJACPKAHUS IIPOEKTA B
OJIMHAKOBOM JJIsi BCEX pa3pabOTUYUKOB COCTOSHHUM (pEriiaMeHT OOMEHa Ipo-
€KTHOU mH(pOpManuei, MexaHu3M (UKcaIi 00ImMKUX 0O0HEKTOB | T.J.), PABH-

Jia IMIPOBCPKU IMMPOCKTHBIX pelﬂeHI/Iﬁ Ha HCIIPOTUBOPCUYNUBOCTb U T.H.

Crangapt oopmiieHUs] NMPOEKTHON JOKYMEHTAIMM JOJDKEH YCTaHABIIH-

KOMITJIEKTHOCTh, COCTaB U CTPYKTYPY MOKYMEHTAIIMW Ha Ka)XIOW CTaIuH MpO-
EKTUPOBAHUS;

TpeboBaHus K ee oopmiieHHIO (BKIIOYast TpeOOBaHUSI K COJIEPKAHUIO pa3fie-
JIOB, IO/IPA3/IeJIOB, TYHKTOB, TAOJIHI U T.11.),

mpaBuia MOATOTOBKH, PACCMOTPEHHUSI, COTJIACOBAHUS U YTBEPKICHUS TOKY-
MEHTAIlMU C YKa3aHUEM MPEIETbHBIX CPOKOB JIJISt KXKJOM CTaInu;

TpeOOBaHUsI K HACTPOMKE M3ATEIHLCKOM CHUCTEMBbI, UCIIOIb3yeMOM B KaueCTBE
BCTPOCHHOTO CPEJICTBA MOJITOTOBKHU JTOKYMEHTAIINH,

TpeboBanust Kk Hactpoiike CASE-cpeacTB s obecniedeHus: MoaroToBKU J0-

KyYMCHTAallUU B COOTBCTCTBUU C YCTAHOBJICHHBIMU Tpe60BaHI/I$IMI/I.

Cranaapr naTep@eiica moab30BaTeisi 10JKEH yCTaHABIIUBATH:

npaBuiia opopMIICHHS SKpaHOB (MIPUQTHI U I[BETOBAs MAJIUTPA), COCTAB U pac-
MOJIOKEHUE OKOH Y 3JIEMEHTOB YIIPABJICHUS;

IIpaBuUJIa UCIIOJIb30BAHUS KIABUATYPhI U MBIIIN;

npaBuia 0HOPMIICHHS TEKCTOB TTOMOIITH;
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® TIepeyYCHb CTAaHJAPTHBIX COOOIIECHUH;
e [paBuia oOpabOTKH pEeaKIMK MOJIb30BATEIS.
3a ocHo8y KOPHOPATUBHBIX CTAHIAPTOB MOTYT MPUHUMATLCA ompacieswie,
HAYUOHAIbHbIE WITH MedcOyHapoOHble cTaHaapThl. Cioa MOTYT OTHOCSATCS pas3iny-
HOTO pojila METOJMYECKHE MaTepuaibl Beayumx Qgupm-pazpadoruukos [10, ¢upm-

KOHCYJIBbTAHTOB, HAYYHBIX ICHTPOB, KOHCOPIMUYMOB 110 CTAHAAPTU3ALIUU.

2.2. Cranaaptsl Ha mpouecchl K1 UC

ISO/IEC 12207 (no ompenencHuio) — 0a30BbIN cTaHgapT Ha nporecchl KL
NC, opuenTHpOoBaHHBIN Ha pasnuuHble TUIBI TpoekToB MC. B ctanmapre He npeny-
cmotpeno kakux-nm6o sranoB XKL UC, a onpenenen nuimb psan nponeccoB. Cran-
JapT MO3BOJISIET peain30BaTh J1to0yro Mozenb K.

I'OCT 34.601-90 — pacnpoctpansercs Ha AUC u ycraHaBIuMBaeT CTaaud U
ATambl UX CO3JaHMSI, COACPKUT ONHUCAHME COJACpNKaHUs PabOT Ha KaKJOM ITarle.

CraHgapT OpUEHTUPOBAH HA UCIIONIb30BaHUE KackaoHou modenu K11,

ISO/IEC 12207:1995-08-01 u comyTcTByIOIIME CTaHAAPTHI

[TepBas penakmus 1SO 12207 Obuta moarorosieHa B 1995 r. 00beIMHEHHBIM
texanueckuM komuteroMm ISO/IEC JTC1 «MupopmalioHHbIE TEXHOJIOIHH, MMOIKO-
muteT SC7, IpOEeKTHPOBAHUE MTPOTPAMMHOTO 00ECIICUCHUS.

Mexaynapoansiii cranaapt ISO/IEC 12207 siBiisieTcsl OCHOBHBIM HOPMAaTHB-
HbIM JIoKyMeHTOM, periiamenTupyromuM KL I10. On onpenenser ctpykrypy KL,
COJIEpPKAIIYI0 TPOIIECCHI, TEHCTBHS U 3a]a4l, KOTOPHIC JOKHBI OBITh BBHITIOJHEHBI
BO Bpemsi co3nanus [10. Ero pernaMeHThl SBISIOTCS OOMIMMU IS JTIOOBIX MOJENen
K11, merogosoruit u Texnonoruit pazpadorku [10. CriocoObl BEITOJIHEHUS JEUCTBUN
3a/1a4, BKJIFOUEHHBIX B MIEPEYUCIICHHBIC TTPOIIECCHI, MOTYT OBITh JIFOOBIMHU.

B cootBeTcTBUM ¢ 6a30BBIM MexayHapoHbIM cTanaapToM ISO/IEC 12207 Bce
npotieccel JKII I1O nenstcst Ha TpU TPYMIIBI.
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|. OcHOBHBIE MpoIECCHI:

1)
2)
3)
4)

5)

npoliecc MpuoOpeTeHus — ONpeAesaeT JeHCTBUS MPEANPUITUI-TIOKYIaTeNs;
MPOLIECC MOCTAaBKU — ONPEESAET ASUCTBUS NPEANPUATUSA-TOCTABUINKA;
poLecc pa3paboTKU — ONpeeNsieT JeHCTBUS NPeANpUsTUI-pa3padoTUNKa;
npouecc (PYHKIMOHUPOBAHUSI — OINpEAENsIeT ACUCTBUS MNPEANpUSTHS-
oreparopa, KOTopoe o0ecreuynBaeT 00CIyKUBaHUE CUCTEMBI B IIeJIOM (a He
tosbko I10) B mpouecce ee PyHKIIMOHUPOBAHUS B MHTEpEcax IMOJIb30BaTe-
TSt

IIPOLIECC CONMPOBOXKIAEHUS — OIpPEAENsIeT NEeUCTBUS NepcoHana, odecnedu-
BAIOIIIETO COMPOBOXKICHUE MPOrPAaMMHOI0 MPOAYKTa, T.€. YIpaBiIeHUE MO-
TuUKAIUSIMU, TOJIEPKKY TEKYIIEro COCTOSHUSA U (yHKIIMOHAIBHOM MpH-
rogHoctu. Crofia k€ OTHOCUTCS yCTaHOBKA MPOrPAMMHOIO U3/IENIUS HA BbI-

YHUCJIMTEIbHON CUCTEME U €TI0 YOAJICHUC.

Il. BcmomorartenbHbIe MPOLECCHI — MIPEHA3HAYEHBI JJI MOIIEPKKH BBIMOJI-

HCHHA OCHOBHBIX ITPOLCCCOB, oOecrieueHusT KavyecTBa IMPOCKTa, OpraHn3alvii BCpHU-

dbukamnmu, npoBepku u TectupoBanus [10:

1)
2)
3)
4)
5)
6)
7)
8)

MpoLecC JOKYMEHTUPOBAHMUS;
MPOIIeCC YIPABICHUS KOHPUTYpaIUeH;
mporiecc o0ecreueHusT KauecTBa;
npoiiecc Bepudukamy;

MPOIIECC aTTECTAIINH;

polece ayanTa;

MPOLIECC COBMECTHOM OLICHKH;

MPOIIeCC PEIICHUS TPOOIEM.
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[1l. Opranu3anuonHble Mpouecchl — ONPEACIAIOT ACHCTBUS U 3aJa4H, BbI-
MOJIHSIEMbIE KaK 3aKa3uhKOM, TaK U pa3padOTUUKOM MPOEKTa JJIsl YIIPaBICHUS CBOU-
MU MPOIECCAMH:

1) mporiecc yrpaBiIeHuUs;

2) mpoLECC CO3IaHusl HHPPACTPYKTYPhI IPOCKTA;

3) mpolecc yCOBEpIICHCTBOBAHHS,

4) mporuecc 00ydeHusI.

Xapakrepuctuku ctangapra [ISO/IEC 12207:

® OJUHAMUYHOCMD. OOECTICYMBACTCS CIIOCOOOM OIpPECIICHUs MOCIEI0BATEIHLHO-
CTH BBITIOJIHCHUS TIPOIIECCOB, TTPH KOTOPOM OAMH TPOIIECC MPU HEOOXOIUMO-
CTH BBI3bIBAET JPYroll WJIM €ro 4acTb. JTO MO3BOJISIET PEaTU30BaATH JIIOOYIO
Moaeab KII;

e aodanmuenocmy:. ctangapt 1SO 12207 npegycmaTpuBaeT UCKIIOUYCHUE MPOIEC-
COB, BUJIOB JICATEILHOCTH U 33/1a4, HEMPUMEHUMBIX B KOHKPETHOM ITPOCKTE.

Hixe IMPUBCACHBI OPUCHTHPOBOYHBLIC OIIMCAHUA OCHOBHBIX ITPOICCCOB >K]_[

(Tabm. 2.1. - 2.3.).

Tabauua 2.1.

OpuEeHTUPOBOYHOE ONUCAHKE TpoIiecca npuoobpemernus. IcomHUTEND — 3aKa34unK

Bxon JeiicTBust Brixoxa

1. Pemenwue o Hauane padormo | 1. Muunuuporanue. 1. TexHHUKO-I3KOHOMHUYECKOE

BHenpenuto UC. 2. TloaroroBka 3asiBOYHBIX obocHoBanue BHeapenus UC.
2. PesynbraThl 00CIe10BaHM MIPEIOKCHHH. 2. Texaunueckoe 3amanue Ha MC.

JESATEIIbHOCTH 3aKa3uuKa. 3. ToaroroBka morosopa. 3. JloroBop Ha mocTaBKy/ pa3pa-
3. Pesynbrarel ananuza peiaka | 4. KoHTposb nesTeIbHOCTH OOTKY.

NC/ Tennepa. MIOCTaBIIUKA. 4. AKTBI IPUEMKH 3TaroB pabOTHI.
4. Tlnan nocraBku/ paspaborku. | 5. Ilpuemka UC. 5. AKT npueMHO-CIaTOYHBIX UC-
5. Kommnekcnbiit Tect UC. MIBITAHUM.
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Tabauua 2.2.

OpueHTUPOBOYHOE OMHUCAHKE Mpoliecca nocmasku. Micnomuurens — Pazpaborunk MC

Bxon JeiicTBust Bruixon
1. TexHuueckoe 3alaHnue Ha 1. HaumuupoBaHue. 1. Pemenue 06 yyactuu B pa3paboOTKe.
ncC. 2. OtBeT Ha 3asBOYHbBIC 2. Kommepueckue npeioxeHust/ KoH-
2. Pemenue pykoBojcTBa 00 MIPETOKCHHS. KypcCHas 3asiBKa.
y4acTUU B pa3paboTKe. 3. Tloaroroska moroBopa. | 3. JloroBop Ha MocTaBKy/ pa3paboTKy.
3. PesynwraTe TeHIEpA. 4. IInanupoBaHUE UC- 4. IlnaH ynpaBlICHHs IPOEKTOM.
4. TexHUYecKoe 3a/laHue Ha HOJTHEHHUS. 5. AKT IpUeMHO-C/IaTOYHBIX UCTIBITA-
ncC. 5. TlocraBka UC. HUH.
5. Pazpaborannas C u noky-
MEHTAIMsl.
Ta6muma 2.3.
OpueHTUPOBOYHOE OMHUCAHKE TpoIiecca pazpabomxu. Victiomautens — pazpadotunk NC
Bxoa JleidcTBUS Brixon
1. Texuuueckoe 3amanue | 1. Iloaroroska. Ucnonb3yemas moaens KL, cranmapTel
Ha 1C. 2. Amnanu3s TpeboBaHUI K pa3paboTKu.
2. TexHuueckoe 3aaHuC nc. [Tnan pabor.
Ha UC, monens XKII. 3. IIpoexTupoBaHHe apxu- CocraB nojcucreM, KOMIOHEHTHI 000-
3. TexHuueckoe 3a1aHHE texktypsl VC. pyAOBaHUs.
Ha 1C. 4. Pa3paboTka TpeOOBaHMH Crnenuduxanuu Tpe6OBaHUs K KOMIIO-
4. Tloacuctemst HC. k [10. HeHTam [10.
5. Crneuuduxanuu tpe6o- | 5. IlpoexTupoBaHue apxu- CocraB xomnoHeHTOB [10, naTepdeiice
BAaHUSA K KOMIIOHEHTaM tekTypsl 110. ¢ b/1, mnan unTerpanuu I10.
I10. 6. JletanbHOE MPOEKTUPO- [Ipoekt BJI, cnenudukanun narepdei-
6. Apxurekrypa [10. Banue [10. coB Mexay komnoneHtamu 10, Tpe6o-
7. Marepuansl getanbHo- | /. KoaupoBanue u Tectu- BaHMSI K TECTaM.
r0 MMPOEKTUPOBAHUS posanue I10. Texctol moayieit [10, akTel aBTOHOM-
I10. 8. MWurerpanus I10 u xBa- HOI'O0 TECTUPOBAHHSL.
8. Ilman unrerpanmu 10, TU(PUKALNOHHOE TECTU- Onenka cootBeTcTBUS KomIuiekca [10
TECTBI. posanue I10. TpeboBanusm T3.
9. Apxwurekrypa UC, I1O, | 9. Huarerpamus MC u kBa- Onenka cootBerctBus [10, BJI, Texuu-

nokymenTanus Ha VC,
TECTEL.

T (UKAITMOHHOE TECTH-
posanue VC.

YECKOIro KOMILUIEKCAa U KOMIUIEKTa J0-
KyMeHTauu TpedoBanusim T3.

Jns mogaepxku npaktuyeckoro npumenenus crangapra [ISO/IEC 12207 pas-

pa60TaH paAa TCXHOJIOIMYCCKHUX JOKYMCHTOB!
e pykoBoxacteo st ISO/IEC 12207 (ISO/IEC TR 15271:1998 Information tech-
nology — Guide for ISO/IEC 12207);

e pyxoBoactBo no mpumeHeHwnio |ISO/IEC 12207 k ympaBineHHIO MPOEKTaMU
(ISO/IEC TR 16326:1999 Software engineering — Guide for the application of
ISO/IEC 12207 to project management).
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[To3auee 6b11 pazpabortan u B 2002 1. omyOIMKOBaH CTAHAAPT HA MPOLECCHI
KII cucrem ISO/IEC 15288 (System life cycle processes). Ilpu co3manuu cranmap-
Ta ObUI YYTE€H NPAKTUYECKUU OMBIT CO3/JAHMSI CUCTEM B IPABUTEIbCTBEHHBIX, KOM-
MEpPUYECKUX, BOEHHBIX M akKaJeMHuecKux opranumzanusx. K paspaborke cranmapra
ObUIM TPUBJICYEHBI CIEHHUAIMCTHI PA3IUYHBIX 00JIACTEH: CHUCTEMHOW WH)KEHEpPUH,
IpOrpaMMUPOBAHUs, YIIPABICHHUs KaueCTBOM, UYEJIOBEUECKUMHU pecypcamu, Oe3omac-
HOCThIO U TIp. CTaHAapT NPUMEHUM JUISI LIMPOKOIO KJacca CUCTEM, HO €r0 OCHOBHOE
IpeAHA3HAYECHUE — MMOJAEPKKA CO3IaHUS KOMIIbIOTEPU3UPOBAHHBIX CUCTEM.
Cornacuo crannapry ISO/IEC cepun 15288 B ctpykrypy KL cneayer Bkito-
4aTh CJIEAYIOUIUE TPYIIIbI IPOLIECCOB:
JOTrOBOPHBIE MPOLECCHI:
e mpuoOpeTeHue (BHYTPEHHHUE pPELIEHUS WIM PELIEHUS BHEIIHEro IOo-
CTaBIIIUKA);
® [IOCTaBKa (BHYTPEHHUE PEILICHUS WU PELIEHUsI BHEIIHETO MOCTABIIUKA).
NPOLEeCCHI NPEeANPUSATHSA:
® YIPABJICHHUE OKPYKAIOLIEH CPEION MPEANPUATHUS;
® VHBECTHLIMOHHOE YNPABIICHUE;
e ympasnenue KL UC;
® YIIPaBIICHHE PECYPCAMHU;
® YIOPABJICHHE KAYECTBOM.
IPOEKTHbIE MPOLECCHI:
¢ [UIAHHUPOBAHUE NIPOEKTA;
® OILICHKA [IPOEKTA;
® KOHTpOJIb ITPOEKTA;
® yIIpPaBIICHUE PUCKAMHU;
® yIOpaBiIeHHE KOHPUTYpaIuei;
e yOpaBiieHHE HHPOPMALMOHHBIMHU MOTOKAMH;
® [IPHUHATHUE PEIICHUM.

TEXHUIECCKHE NMPOIECCHI:
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e ormpejereHue TpeOOBaHU;

e aHajIu3 TPeOOBAHMIA;

e pa3paboTKa apXUTEKTYPHI;

® BHEJPCHUE;

® UHTErpaius;

e BepuduKanus;

® TIepexo;

® aTTEeCTaIus;

® DOKCIUTyaTaIus;

® COMPOBOXKICHHE;

®  YTUIHM3AIHA.
crenuajbHble MPoIecChl: ONPEEICHNEe U YCTAaHOBKA B3aUMOCBS3EH HCXOJS
U3 3aJ1a4 U IeJICH.
Craauu co3manus cucreMsl, npeaycmorpernsie ISO/IEC 15288:

1) popmupoBaHUE KOHIICIIIUN — aHAJIN3 MOTPEOHOCTEH, BEIOOP KOHIICTIIIUH

Y ITPOEKTHBIX PELICHUM;

2) pa3paboTKa — MPOCKTUPOBAHNE CUCTEMBI;

3) peanuzanus — U3TOTOBJICHUE CHCTEMBI,

4) sKcILTyaTalys — BBOJ B 9KCIUTyaTaIMIO M UCIIOJIb30BAHNUE CUCTEMBI;

5) nognepxka — odecnieueHue GyHKIIMOHUPOBAHKSI CHCTEMBI;

6) CHATHE C JKCIUTyaTallMd — MPEKpallleHUEe HCIIOJIb30BAHMS, JIEMOHTAX,

apXUBHPOBAHUE CUCTEMBI.

['OCT 34.601-90 (kaHOHMYECKOE TPOEKTUPOBAHUE)

Kommnekc crangaptoB ['OCT 34 3amymbiBaiicst B KoHIe 80-X roJloB Kak BceoOb-
EeMJTIOLLIMI KOMIUIEKC B3aUMOYBSI3aHHBIX MEKOTPACIEBBIX JOKYMEHTOB. OCHOBHOU Yebio
KOMIUIEKCa OBLJIO pa3pelieHue MPOTUBOPEUM, BOSHUKAIOIMX MPU MHTErPALMd CUCTEM

BCJICACTBHUEC HCCOITIACOBAHHOCTH HOpMaTI/IBHO-TeXHH‘IeCKOP'I JAOKYMCHTAIIUH.
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B 80-x rogax AeMCTBOBAIM CIEAYIONIME KOMIUIEKCHI M CHCTEMBI CTaHIAPTOB,
yCTaHaBJIMBaloIIKe TpeOOBaHUs K pa3nuuHbIM Bujgam AC:

e cauHas cucrema cranaaptoB ACY (24-sa cuctema) mis ACY, OACY (otpac-
neBas ACY), ACVII, ACYTII u apyrux opraHu3allMiOHHO-?’KOHOMHYECKUX
CUCTEM;

® KOMIUIEKC CTaHAapTOB cuctembl 23501, pacripocTpaHsBIIUXCS HA CUCTEMbI aB-
ToMaTu3upoBaHHoro npoektuposanus (CAIIP);

e yeTBepTas rpymmna l-i cCUCTEMBI CTaHAAPTOB, PACIPOCTPAHSBILIUXCSA HAa aBTO-
MaTU3UPOBAHHBIE CHUCTEMbI TEXHOJOTUYECKON MOATOTOBKUA IPOU3BOJICTBA
(ACTIIII).

HecMoTpst Ha oOmtue moHsATHS, TPeOOBaHUS CTAaHAAPTOB HE OBLIN COTJIACOBAHbI
MEXy cO00M, UMENIMCh Pa3JIMuusl 10 COCTABY U COJIEPKAHUIO pabOT, 0003HAYCHUSIM
1 O0(pOpMIIEHHIO JTOKYMEHTOB. B 3THX yCIOBHSIX OBLIO pEIIEHO BbIPAOOTaTh OJHY
0000IIEeHHYI0 MOHATUMHYIO U TEPMHHOJOTUYECKYIO CHCTEMY, OOIIYI0 CXeMy pa3pa-
00TKM, OOLIMI HA0Op JOKYMEHTOB M UX COAEPKAaHUSA M ONpPENEIUTh UX Kak o0s3a-
tenbHble A1 Bcex AUC.

B aTom cmbicie komruieke ctanaaptoB ['OCT 34 Gosee OJIM30K K cXeMaM KOH-
KPETHBIX METOJIUK, 4eM K crtanmgaptam tumna 1SO 12207. Obvexmamu cmanoapmusa-
yuu SIBJSIIOTCS. aBTOMATU3UPOBAHHBIE CUCTEMBI PAa3JIMYHBIX BHJIOB U BCE BUIBI UX
KOMIIOHEHTOB, a He ToabKo 110 u B/I.

Kommieke paccunTaH Ha B3aMMOJEHCTBHE 3aKa3uuka U pa3paborumka. [Ipu
sToM, aHanorudHo 1SO 12207 B HeM npesyCMOTPEHO, YTO 3aKa34MK MOXKET pa3zpada-
teiBaTh AC cam it ce0si, HampuMep, COo3AaB AJs 3TOrO CHEIHATU3UPOBAHHOE TO/I-
paznenenne. ['OCT 34 ynenser OCHOBHOE BHUMAHHUE COJIEPKAHUIO MPOEKTHBIX HO-
KYMEHTOB, a paclpeiesieHue JCUCTBUI MEXIy CTOpPOHAMHU OOBIYHO MPOU3BOMASITCS
HCXOJIS U3 3TOTO COJIEpKaHUSI.

Haunbonee monynspueiMu B rpynmne 'OCT 34 MoXHO cuuTaTh CIEAYIOIIUE
CTaHAapThI:

e T'OCT 34.601-90 (cTamuu u 3Tanbl CO3JJaHUS ABTOMATU3HUPOBAHHON CUCTEMBI);
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Ji1717 8

1)

2)

3)

4)

I'OCT 34.602-89 (TexHuueckoe 3ajaHUE Ha CO3JaHUE aBTOMATU3WPOBAHHOMU
CHUCTEMBI);
metonuueckue ykazanus P 50-34.698-90 (tpeGoBaHus K coAep>KaHUIO JOKY-

MEHTOB).

Cornacno I'OCT 34.601-90 pazpaborka MC pazbuBaercs Ha CICAYIOIIUE CTa-

¢popmupoBanue TpedoBanuii k UC:
1.1) obcnemoBanre 00beKTa 1 000CHOBaHKE HEOOXOAUMOCTH co3anus C;
1.2) popmupoBanue TpedoBanmii noan3osareis k UC;
1.3) opopmiieHre oTuéTa O BHIMOJIHEHHON paboTe u 3asBKK Ha pa3padotky C
(TaKTUKO-TEXHHYECKOTO 3aaHMS);
pa3pabdorka konuenuuu UC:
2.1) uzydyeHue o0bEKTa;
2.2) poBeIeHUE HEOOXOIMMBIX HayYHO-HCCIICIOBATEIbCKUX PadoT;
2.3) pa3pabotka BapuaHToB KoHIenmuu VC, yIoBIeTBOPSIONIEro TpeOOBaHMU-
SIM TIOJTb30BaTEJIs;
2.4) opopmiieHHEe OTYETA O BHIMTOJIHEHHON padoTe;
TeXHU4YeCKoe 3a/laHue — pa3paboTKa U yTBEPKICHUE TEXHUYECKOTO 3aJIaHuUs
Ha co3nanue UC;
3CKU3HBIN MPOEKT:
4.1) pa3paboTKa IpeABAPUTEIBHBIX MPOCKTHBIX PEIICHUH 10 CUCTEME U € Ja-
CTSIM, @ IMEHHO:

¢ 110 GyHKIUOHATHHO-aJTOPUTMUYECKON CTPYKTYPE CUCTEMBI;

e 110 GyHKUIUAM MEpCOHANA U OPTaHU3AIIMOHHON CTPYKTYPE;

® [0 CTPYKTYpE TEXHUYECKUX CPEJICTB;

® 10 AITOPUTMAM PEIICHUS 3374 U MPUMEHSICMBIM SI3bIKaM;

® 10 OpraHuW3aIliy U BeJEeHUIO0 HHPOPMAITMOHHON 0a3bl;

® [0 cUCTeMe KJiacCUu(UKaIMU U KOAUPOBaHUS HH(POpMAIUy;

® 110 MPOTrPaMMHOMY 00€CIICUCHHIO;
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4.2) pazpabotka noxkymentanuu Ha UC u e€ yactu.
5) TeXHHYECKHIl MPOEKT:
5.1) pa3paboTKa MPOCKTHBIX PEIICHHIA [0 CHCTEME U €€ 4acTsIM;
5.2) pazpabotka nokymentanuu Ha IC u e€ dacrtu;
5.3) pa3zpabotka u odopmIIeHHE TOKyMEHTAI[MUM Ha IMOCTaBKY H3ACIUN IS
koMmriektoBanuss IC u (Mim) TeXHUYECKUX TpeOOBaHUM (TEXHUYECKUX 3aja-
HUI) Ha UX pa3paboTKy;
5.4) pa3paboTka 3ajaHull HAa MPOCKTUPOBAHUE B CMEXKHBIX YACTSIX MPOEKTA
00BEKTa aBTOMAaTH3al1H.
6) paGouyasi JOKyMEHTAIIUSI:
6.1) pa3paboTka paboueii TOKyMCHTAIIMK HA CHCTEMY U €€ 4acTH;
6.2) pa3paboTka WM aJanTaius MporpaMM.
7) BBOA B IeHCTBHE:
7.1) moaroroBka oObekTa aBToMaru3anuu k BBoay C B nelictBue;
7.2) IOArOTOBKA MIEPCOHAA;
7.3) xomruiekranusa MC mocTaBiasieMbIMU W3ACTUSAMH (IPOTPAMMHBIMU U TEX-
HUYECKUMH CPEJICTBAMU, NMPOTPAMMHO-TEXHHUECKUMHU KOMIUIEKCaMHu, UHGOP-
MallMOHHBIMU U3ECIHUSIMHU);
7.4) cTPOUTEIIBHO-MOHTAXXHBIE Pa0OTHI;
7.5) myckoHaaq09HbIe PabOTHI;
7.6) npoBeeHNE IPEIBAPUTEIBHBIX UCIIBITAHUM;
7.7) IpoBeIcHUE OIBITHOM SKCILTyaTallnu;
7.8) poBeieHNe MPUEMOYHBIX HCIIBITAHUI;
8) compoBoxkaenue UC:
8.1) BeImosHEHHE PAOOT B COOTBETCTBUH C TAPAHTUHHBIMHU 00S13aTEIILCTBAMH;
8.2) mocnerapanTuitHoe 00CTyKHBaHHUE.
Bunbr moxkyMeHTOB, pa3pabaThIBa€MBIX Ha CTAauAX «ICKU3HBIA TIPOSKTY,
«Texunueckuii mpoekT», «Pabouas qOKyMEHTAIU»:
® «BEIOMOCTb» — IIEPEUUCIICHHE B CHCTEMAaTHU3UPOBAHHOM BHJAE OOBEKTOB,

PEIMETOB U T.1.;
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e «cxeMa» — rpaduueckoe uzodpaxxkenre GopM T0KYMEHTOB, YACTEH, JIEMEHTOB

CUCTEMBI U CBSI3€W MEXKy HUMH B BUJIE YCJIOBHBIX 0003HAUCHUN;

® UHCTPYKIUS» — H3JIOKEHHUE COCTaBa JICUCTBUU W NpPaBUJl UX BBINOJHEHHS
IIEPCOHAJIOM;

® «00OOCHOBaHHME» — H3JIOKEHHE CBEICHHM, MOITBEPXKIAIOLINX LerecooOpas-
HOCTb IIPUHUMAEMBIX PELICHUI;

® (OINHMCaHHWE» — MOSICHEHWE HA3HAYCHHSI CHUCTEMBI, €€ 4acTei, NMPUHLUIIOB UX
JEUCTBUS U yCIIOBUM IPUMEHEHHS;

e «KOHCTpyKTOpCcKHi JoKymMeHT» — 1o ['OCT 2.102;

e «mporpammubIil fokymeHT» — 1o 'OCT 19.101.

B 3aBucHMMOCTH OT CIOXHOCTH 00BbEKTa aBTOMAaTH3alMy U Habopa 3aaad, Tpe-
OyrImMX pemeHus npu co3fgaHuu KoHkpetHou MC, ctaamm m sTambl paboT MOTYT
UMETH PA3JIMYHYIO TPYJOEMKOCTb.

['OCT 34 nomyckaer oObeIMHEHUE TOCJIEIOBATEIBHBIX ATANOB M JIaXKe HUC-
KJIFOUEHHUE HEKOTOPBIX M3 HUX Ha J000# cTaguu mpoekrta. JlomyckaeTrcss NCKIIIOUYHUTh
CTaJuI0 «ICKU3HBIN MPOEKT» U OTACNbHBIC 3TAabl padOT HA BCEX CTAUIX, 00BEAU-
HATH cTtagun «TexHudyeckuil npoekT» u «Pabouas JOKyMEHTalUs» B OJHY CTaJIUIO
«TexHopabounii MPOEKT».

B 3aBucumocTu ot crienurduku codgaBaembix AC U yCIOBUN UX CO3aHUS J10-
MyCKAETCs BBIMOJHATH OTACIbHBIC dTallbl PaboT M0 3aBEpIICHUS MPEIIIECTBYIOITNX
CTa/IMii, MapauieIbHOE BO BPEMEHH BBIMOJHEHUE 3TANoB paboT, BKIIOYEHUE HOBBIX
3TAIoB PadoT.

Cranguu u 3Tamnbl, BHIIOJHSIEMbIE OpraHU3alUsIMU-yYaCTHUKAMU, MPOIUCHIBA-

IOTCA B JOTOBOpPax U TCXHUYCCKHUX 3aaHUAX Ha BBIITIOJITHCHHC pa60T.
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2.3. JIokyMeHTHPOBaHUE NPOEKTA

HaznaueHnne nokyMeHTauu

JlokymeHTalusi BXOAUT B COCTaB MPOEKTA MO CO3/IaHHI0, BHEJIPEHUIO, COIPO-
BOXKJICHHIO, MOZepHHU3auuu U aukBuaanuu C Ha npOTSyKEHNH TOJHOTO KU3HEHHO-
ro nukia 3toit UC. JlokymeHTaius HeoOxoauma:

e s oOecrieueHus: 3PPEKTUBHBIX U SKOHOMUYHBIX MPOLEAyp pa3padoTKu, CO-
IPOBOXKIEHUS U UCIOJIBb30BaHMs IPOrpaMMHBIX cpelcTs u Beer UC;

e Ui OpraHu3alnuu oOMeHa MHpopMaluell MEeXIy YNpaBisSIOLIMM [IEPCOHAIOM,
pa3paboTuuKaMu, aAIMUHUCTPATOPOM, nonb3oBatensimu MC, a Takke Ipyrumu,
HE MPEIyCMOTPEHHBIMH MPOCKTOM JIMIIAMHU H TpynnamMu (HHCICKTHPYIOIIUMU
CTPYKTypaMHu M T.I1.) Ha BCceX cTaausax xu3zHeHHoro nukia (K1) UC.
JlokymeHTaIus BBIIOJIHAET CAEAYOINEe (PYHKINU:

® JJaeT ONMCAHUE BO3MOYKHOCTEH CUCTEMBI, TO €CTh MO3BOJISIET IOJB30BATEIIIO
OIpEeAEIUTh COOTBETCTBUE MPOrPAMMHOIO MPOAYKTa TPeOOBAHUSIM, MPEIbsIB-
asgembIM K UC B mesowm;

e oOecneunBaeT (PUKCALUIO MPUHATHIX U PEaTU30BAHHBIX MPOCKTHBIX PEIICHUH,
JaBasi BO3MOYKHOCTb I AajibHEHIIeH Moau(UKalMM U COBEPIICHCTBOBAHUS
nporpaMmHoro oodecneuenus: UC;

® TIPEIOCTaBIISICT TEXHUYECKHUE MaTepHalbl AJsl aHanu3a WHGOPMAIMOHHON CH-
CTEMBI Ha 3Tanax €€ npuoOpeTeHus 1 pa3paboTKu;

® IIPEJOCTaBIsAECT MHPOPMAIUIO O MpoLEeAypax IKCIUTyaTallMM U TEXHUYECKOTO
oOcnyxuBanus 1C;

® pErIaMEHTUPYET CpPeACTBa U MPOLEAYpPHl 3alIUThl UH(POPMALMU, PEryIUpyeT
npaBa U 00513aHHOCTH Pa3IMYHbIX Tpynn noJbs3oBareneid UC, ycnoBus QpyHk-
nuonupoBanus UC, BiIro4as BOPOCH! € MOAEPHU3AIUH, MaCIITAONPOBaHUS,

MNEPCHOCUMOCTHU U JIMKBUIALIUN.
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TpeOoBaHus K TOKYMEHTAIIUU

K nmokymeHTanuu npeabsBIisiioT CAEAYONMe TPEOOBaAHNS:

JOKYMEHTBI JJOJIKHBI ObITh SICHBIMH, KPATKUMHU, TOYHBIMH U TTOJHBIMH;

JUTsl TOBBIIIEHUS 9(PGEKTUBHOCTH PabOTHI C TIOKYMEHTaMU JOJKHBI UCTIOJIb30-

BaThbCAd CTaHIApTHI, periIaMeHTHpyIolue QGopMy, COIAECpKaHWE U, HHOT/A,

CTHJIb IOKYMEHTOB;

JTIOKYMEHTAIMs JOJIKHA CO3/1aBaThCs mapajuiebHo ¢ pazpadboTkoit [10;

00S13aHHOCTH TI0 JOKYMEHTHPOBAHHIO CUCTEMBI JIEKAaT Ha €€ pa3paboTyuke,

CO3JIal0IIeM, MOJCPHU3HUPYIONIEM U TMpuBiekatomeM B npoekt UC Te wunu

WHBIC POTPaMMHEIE cpeficTBa. OCOOCHHO BayKHA BHEIITHSSI IOKYMEHTAITHS;

JOKYMEHTAIUsI JIOJDKHA BBICOKUNA YpOBEHb a0CTPaKIMU MPU BO3MOMXKHOCTH

YETKOr'0 ¥ OJHO3HAYHOI'O TOJIKOBAHUS M JOCTATOYHOCTU MH(POpMaluu o0 Omnu-

CBIBa€MbIX O0BEKTAX;

nepes COCTaBJICHUEM JOKYMEHTAIlMM HEeoOXOJMMO HMMETh OTBET Ha CJEAylo-

1[1e BOIMPOCHI:

® YTO U 3a4eM JIOJKHO OBITh TOKYMEHTUPOBAHO;

e JJIsl KOTO MpeIHa3HAYEH TOT UM UHON JOKYMEHT;

® BO3MOXKHBIE CLIOCOOBI PEIICHUS TEX WM MHBIX 33/1a4, CTOSIIMUX Mepe MOoJb-
30BaTeNeM;

® Kakue OIIMOKM MOXKET JOMYCTUTh MOJIb30BATEIb, U YTO HYXKHO CHIE€JIATh JJIS
UX YCTpaHEeHHUS,

® Kak U B KaKuX YCJIOBUSIX OYJIET UCIIOIb30BATHCS JOKYMEHT;

® CKOJIBKO BBIJICJICHO CPEJICTB, U KAKOBBI CPOKH Pa3pabOTKU JOKYMEHTA;

e KTO OyJeT OLEHUBATh JOKYMEHT U KaK OH COOTHOCUTCS K OTPACIIEBBIM WUJIU
BEJIOMCTBEHHBIM TpeOOBaHUSIM Ha CepTUPUKALNIO pa3paboOTKH;

e Kak OyneT OOHOBJISITHCA M MOJACPKUBATHCS JOKYMEHTAIMSI U KaKOBBI Me-
XaHU3MbI U CPOKH BHECEHUSI U3MEHEHUN U TIEpecCMOTpa JOKYMEHTa; KTO OT-

BCTCTBCHCH 3a pCaIN3allui0 3THUX ,Z[GﬁCTBPIﬁ, d TAKKC 3a XpaHCHHC, HCHU3-
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MEHHOCTb Y KOHTPOJIb 32 UCIIOJTHEHUEM.
OTBeThI Ha 3TH BOMPOCHI JIOJDKHBI OBITh MOJYYEHBl HA PAHHUX CTAIUsAX paspa-
6otk UC (Ha cTaguu pa3pabOTKU TEXHUKO-2KOHOMHUYECKOr0 000CHOBaHMS K T3) u

BXOJIUTh B COCTaB pa3pabaTbiBaeMo B paMKax MPOEKTa TOKYMEHTAIIUH.

Jiia noBeieHust 3¢ (HeKTUBHOCTH pa3paboTku nporpammubix uznenuit (IIN), a
TaK)Ke TIOBBIIIEHUS MX KauyecTBa HE0OX0AUMa CTaHAapTU3AIUs U YHUDUKAIIS JTOKY-
MEHTOB, OINHCHIBAIOIINX KAaK IPOLEIYpPbl padOT, TaK U pe3yJbTaThl BHINOJIHEHUS pa-
00T MO CO3J]aHUI0 MpOrpaMMHOro mnpoaykra. C 3Toi 1enbio ObLI0 pazpaboTaHO He-
CKOJIBKO JIECSTKOB OTEUYECTBEHHBIX T'OCYJAapPCTBEHHBIX CTaHAAPTOB, M3 KOTOPBIX
OoJIbIIe MOJIOBUHBI ObUIM CTaHAapTaMu B paMkax CoBeTa 3KOHOMHYECKOW B3auMO-
nomoiu (COB) OsiBIIETO ConpyskecTBa cTpad coruanuctudeckoro jareps (CCCP u

ap.), ocTanbHbie — MeskayHapoaabiMu (1SO).

CocTaB nmporpaMMHbIX JJOKyMeHTOB 10 ¢azam XKL C

CucremHasi fokyMeHTanus (knaccudukaius JOKYMEHTOB, CyIIeCTBOBABIIas
¢ 1970 o 1980 roael u He oOTMeHEHHas B HacTosiee Bpems) o ctaausm XKL UC:
MOCTAHOBKA 3a1a4M:

1) texunuyeckoe 3amanue (T3), BKIOYaeT B CBOH COCTaB. TEXHUKO-
sKOHOMHYEecKkoe omnucanue mpoekrta (TD0); kameHJapHbIN IJ1aH MPOeK-
TUPOBAHUS; CMETHYIO KAJBbKYJSIIIUIO MPOEKTA; KaTaJOKHOE OIHCaHue
pa3zpadotku (KO), Texunueckue tpedoBanus (TT) u TexHUUeCcKue ycio-
Bus (TY), oTHOCSIIMECS K TPOCKTUPYEMOMY U3JIETHUIO U T.I1.;

pa3padoTka:

2) TpOEKTHAas JOKYMEHTAIUsi, B COCTaBe: MPOCKT CHCTEMBI, MOATOTOBKA
JTaHHBIX; pa3paboTKa MPOTPaMMEI;

peasiu3anus UCTILITAHUM:

3) mocoOusi pyKOBOJCTBA: PYKOBOJICTBO IIOJIb30BATEIs; PYKOBOJCTBO IO
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00CITy’KMBaHHUIO; PYKOBOJCTBO OIEPAaTOpa; PYKOBOACTBO aJAMHHHCTpA-
TOPOB (JIaHHBIX, 0a3 TAHHBIX, CEPBEPHOI0 OOECIeYeHus!, CETeBOro odec-
MEYCHUS, CEpBEPa 3aIIUTHI U T.I1.)

IKCIJIyaTaAlMs:

4) peanu3aius: MPOrpaMMHBIN KO, WH(GOpPMAIIHs, BbI3bIBaEMasi CUCTEMOIA;
TECThl W TECTOBBIC MPOTOHBI MPOTPAMMBI; TPEOOBaHUS, MPOIEAYPHl U
YCIIOBHSI CepTU(DUKAIIUN TTPOTYKTA.

ANbTEpHATUBHBIN COCTaB JOKYMEHTAIMH, IPEAYCMOTPCHHBIA JACHCTBYIOITUMHU
crangaptamu (rio cragusim XKL UC):

BbIpa00TKa TPeOOBAHMI:

1) TpeboBaHus K PYHKIIMOHAIBHON CTPYKTYPE;

2) TpeboBaHUs K HHOOPMAIIHOHHOW CTPYKTYPE;
NMPOEKTUPOBAHUE:

3) cucrtemHas crienuUKAIKs U OTICAHHUE TTOJICUCTEM;

4) mporpamMMHas crienuGUKaIus;

5) cnenudukanus b/1;

6) pyKOBOJCTBO CHCTEMHBIX CICIIMATIMCTOB, 8 IMUHUCTPATOPOB;

7) pyKOBOJICTBO IOJIb30BATEIS, TIAaH HCIIBITAHUI,
NporpaMMupoBaHue, HCTILITAHUE, CePTUPUKALMS .

8) pYyKOBOJCTBO IO IKCILTyaTaI|H;

9) PYKOBOJCTBO IO COMTPOBOXKICHHUIO;

Enunas cucrema nporpammuoi qokymentanuu (ECITI)

ECII/l — xoMIIeKC rocyJapCTBEHHBIX CTaHmapToB Poccuiickoit dexnepanuu,
yCTaHABJIMBAIOIINX B3aUMOCBSI3aHHBIC MpaBHUiia pa3pabOTKu, odopmiieHUs U olOpa-
HIEHUS IPOrpaMM U MporpaMMHoOl nokymeHTtaiuu. B ctannaprax ECII]] ycranasnu-
BalOT TPeOOBAHUS, PErJaMEHTUPYIOIIHNE pa3pabOTKy, COIPOBOXKIECHUE, U3TOTOBJICHHUE
U JKCIUTyatanuio nporpamm. CompoBOXKICHHE MPOTPAMMBI BKIIIOUAET aHaIu3 (PyHK-

ONUOHUPOBAHHA, PA3BUTHC M COBCPHICHCTBOBAHMC IIPOrpaMMBbI, 4 TAKXKXC BHCCCHHUC
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MU3MEHCHHI B HEE C IEIbI0 YCTpaHEHUs ommMOoK. Pasnmuuaror crienyromnue kiaccudu-
KalmoHHbIe rpynmbl crangapToB ECIT/I:
1) oOrue moI0KEHHUS;
2) OCHOBOIIOJIATAIOIINE CTAHIAPTHI;
3) npaBuIIa BBIMOJHEHUS TOKYMEHTAIIMU TIPU pa3paboTKe;
4) mpaBwWIIa BBITIOJHEHUS TOKYMCHTAIMY TIPH N3TOTOBJICHUH,
5) npaBuIia BBIMOJTHEHUS TOKYMEHTAIMK IIPU COITPOBOXKICHHH;
6) npaBuiia BHIMOJIHCHHS JOKYMEHTAIIMHU TPU SKCIUTyaTal|H;
7) mpaBwia oOpamieHus K MIPOrPaMMHOI TOKYMEHTAIINY;
8) pesepBHbIEC TPYIIIIbI;
9) mpouue cTaHAAPTEHI.

[ToxapazymeBaeTcsi, 4TO 3a CUET €IUHBIX CPEACTB (POPMUPOBAHUS TOKYMEHTOB,
yHU(UKAIIMU UX CTPYKTYPBI, TOCIIEIOBATEIHLHOCTH BBITIOJIHEHHSI OTlepaliii, UCTIOb-
30BaHME YKa3aHHBIX TPYIIT CTAaHAAPTOB OOECIeUrMBAECT B3aWMHBIH OOMEH IMpOoTrpam-
MaMH, TPUMEHEHUE paHee pa3padOTaHHBIX MPOTpaMM B HOBBIX pa3pabOTKax W CHH-
YKEHUE 3aTpaT Ha pa3paboTKy, 0(hOpPMIIEHHE U UCIIOIb30BAHUE MTPOTPaMM.

Cornacuo ECIIJ] mpenycMoTpeH cleayromui nepedeHb 00s13aTeIbHbIX TOKY-
MEHTOB, Bxoasmux B coctaB UC: cneyupuxayus; sedomocme depocameneti noouH-
HUKO8, MeKCm Npo2pammsl — CBEJICHUS O JOTUYECKON CTPYKType M (PYHKITMHU TMPO-
rpamm. [IporpaMma M MeTOAMKA MCHBITAHWA B COCTABE ATOTO MaKeTa JOKYMEHTOB
oToOpakaet TpeOOBaHMUSI, MOJIEKALIUE IPOBEPKE, a TAKIKE METOAbI KOHTPOJIS.

B mexnuuecxom 3a0anuu (T3) 000CHOBBIBAIOTCSI HA3HAUYEHUE U O0JIACTU MpUME-
HEHMsI TIPOTrpaMMbl, TEXHUYECKUE, TEXHUKO-IKOHOMUYECKHUE U CIelUalbHble TpeOoBa-
HUS1, HCOOXOMMBIE CTaUH U CPOKU Pa3padOTKH, BUIBI UCTIBITAaHNN. Kaxkmas cozmanHast
WIN TIPUBJICYCHHAS B TIPOCKT MPOrpaMMa COITPOBOXKIACTCS MOSICHUTEIBHOM 3aICKOH, B
KOTOPOM Hapsiy ¢ ee 000OIICHHBIM OMMCAHUEM MPUBOJATCS CXeMa ajropuTMma u oolee
OTMCaHUE AMTOPUTMA U (PYHKIIHS MPOTPAMMBI, a TAK)Ke 0OOCHOBAHWE MIPUHSTHIX peEIlie-
HUN. DTa 3aMMcKa BXOJUT B COCTAB PacUETHO-TIOSICHUTEIbHON 3amucku K mpoekty UC.
IKcnryamayuoHHble OOKYMeHmbl COJIEPKaT CBEICHUS HEOOXOUMbBIE JIJIsi 0OeCTIeUeHuUs

(PYHKLIMOHUPOBAHMS U 3KCILTyaTallid CUCTEMBI U BKIIFOYAIOT B COCTAB!
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BEJIOMOCTb JKCIUTYyaTal[MOHHBIX JOKYMEHTOB Ha IPOTrpaMMy;
dbopmyrsip (OCHOBHBIE XapaKTEPUCTUKHU, KOMIUIEKTHOCTh, CBEICHUS 00 HDKC-
ITyaTamum);

onucaHue MPUMEHEHUs (CBEAEHUS O Ha3HAYeHUH, KJacc 3ajay, o0JacTb mpH-
MEHEHUS, HCIOJIb3yeMble METObl, OpTaHMU3allusi, MUHUMAaJIbHas KOH(Urypa-
IUsl TEXHUYECKUX CPEJICTB, B TOM YMCIIE MO BompocaM opraHuzauuu APM
II0JIb30BATENIEH, CEPBEPHOIO XO03siCTBa, MaplIpyTHU3alUH, CETEBOro obecre-
YeHUs, OpraHu3aiu 0ecrepeOOHHOTO SHEPTrONUTAHUS, CPEJICTB 3alTUTHI, Te-
pudepuiinbix ycrpoicts u TCO);

PYKOBOJICTBO CHCTEMHOI'O MpOrpaMMHUcTa (CBEACHMs IJisi MPOBEPKH, oOecre-
yeHus1 GyHKIIMOHUPOBAHUS U HACTPONKH MIPOTPaMMBI);

PYKOBOJICTBO ITPOTpaMMHUCTA (CBEACHUS IJIs1 HKCILTyaTallui MPOrpaMMm);
PYKOBOJICTBO oriepaTopa (CBEACHHS ISl OCYIIECTBIICHUS ACHCTBUMN MO BBIMOJ-
HEHUIO MPOTPaMMO¥ / CUCTEMOM TpeOoBaHMiN);

PYKOBOJICTBO IO TEXHHUUECKOMY 00€CTIEUEHHIO;

KypHaJ T0KYMEHTOB;

PYKOBOJICTBO (MHCTPYKLIMM) TIO CEPTHU(PUKALNU, MOJECPHU3AIMAM, MACIITAOU-
poBanuto u aukBuganuu MC (ACY) no ucteyeHuu IEUCTBUS MPETyCMOTPEH-
HOT'O MPOEKTOM MOJIHOTO KU3HEHHOTO 1IUKJIA CUCTEMBI;

oOyyaroniye U y4eOHO-METOJUYECKHE MaTepHallbl MO CHUCTEME, O3HAKOMHU-
TeJIbHBIE C HEW MaTepHalibl (JEMOBEPCUU U UX OMUCAHUE);

JpYyTUe 3KCILTyaTallUOHHBIE JOKYMEHTHI (CHENHaJIbHOTO HAa3HAYEHHS), OTOBO-
pennbie B T3.

Cranpaptsl B coctaBe ECII/L:

I'OCT 19.001-77. ECIL. O0mue moI0KeHUS;

I'OCT 19.003-80. ECIIJ. Cxembl anroputMoB u mporpamm. OOo3HaueHUS
ycnoBHble Tpadudaeckue. 3amenen Ha [[OCT 19.701-90;

I'OCT 19.005-85. ECIIA. P-cxemsl anroputmMoB u mporpamm. O003HauYeHHUS

yCJIOBHBIE TpaduecKkue v MpaBuiia BHITIOJHEHUS;
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I'OCT 19.101-77. ECII. Bunbsl nporpaMM 1 PpOrpaMMHBIX TOKYMEHTOB;
I'OCT 19.102-77. ECILJ. Ctaguu pa3paOoTku;

I'OCT 19.103-77. ECITJ. O603Ha4ueHue mporpaMm 1 porpaMMHBIX JJOKYMEHTOB;
I'OCT 19.104-78. ECIIA. OcHOBHbIE HA/IMUCH;

I'OCT 19.105-78. ECIT. O6mue TpeboBaHus K MPOrpaMMHBIM JOKYMEHTAaM;
I'OCT 19.106-78. ECII/J. TpeboBanusi kK mporpaMMHbBIM TOKYMEHTaM, BBINOJI-
HEHHBIM II€YaTHBIM CIIOCOOOM;

I'OCT 19.201-78. ECIIJ. Texuuueckoe 3ananue. TpeboBaHUS K COACP>KAHUIO
1 0(hOpMIICHUIO;

I'OCT 19.202-78. ECIIJ. Cneuudukanus. TpeGoBaHus K COIEpKAHHUIO H
o opMIICHHIO;

I'OCT 19.301-79. ECII. ITporpamMmma u MeToIMKa UCTIBITAaHUHN. TpeboBaHUs K
coziepKaHuio U 0(OPMIICHUIO;

I'OCT 19.401-78. ECIIJ. Texct nporpammbl. TpeGoBaHMs K COAEPKAHUIO U
o opMIICHUIO;

I'OCT 19.402-78. ECIIA. Onucanue nporpammel;

I'OCT 19.403-79. ECIIJ. BenomocTh nepxareiiei noAJIMHHUKOB;

I'OCT 19.404-79. ECIIA. IosicautenpHas 3amucka. TpeboBaHUS K comepika-
HUIO U 0OPMJIICHUIO;

I'OCT 19.501-78. ECITJ. ®opmymnsap. TpeboBanust k coaepkaHuio u opopm-
JICHUIO;

I'OCT 19.502-78. ECII/. Onucanue npumeHeHus. TpeOoBaHHs K COAepiKa-
HUIO U 0()OPMIICHHUIO;

I'OCT 19.503-79. ECII/I. PykoBoACTBO CHCTEMHOrO Iporpammucra. Tpebo-
BaHUA K COJIEPKAHUIO U O(POPMIICHUIO;

I'OCT 19.504-79. ECII/. PykoBonactBo nmporpammucta. TpeboBaHus K conep-
AKAHUIO U OPOPMIICHHUIO;

I'OCT 19.505-79. ECII/I. PykoBomcTBO omepaTtopa. TpeboBaHus K coaepxa-

HUIO U OOPMIICHHIO;
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I'OCT 19.506-79. ECIIA. Onucanue si3pika. TpeOoBaHUS K COIEPKAHUIO U
ohopMIICHHIO;

I'OCT 19.507-79. ECII. BenoMocCTb 3KCIUTyaTallMOHHBIX JOKYMEHTOB;
I'OCT 19.508-79. ECIIJI. PykoBOACTBO MO TEXHHUYECKOMY OOCIIY>KHBAHUIO.
TpebGoBanus Kk coaepkanuio U 0hOPMIICHHIO;

I'OCT 19.601-78. ECII/I. O0wmue npaBuia n1y0JIMpoBaHus, yueTa U XpaHEeHHUS,;
I'OCT 19.602-78. ECII/. IlpaBuna myOGnupoBaHus, yuyeTa U XpaHEHHs TPO-
IPaMMHBIX JIOKYMEHTOB, BBITIOJIHCHHBIX ITEYAaTHBIM CTIOCOOOM;

I'OCT 19.603-78. ECIIJ. O61mue npaBuiia BHECEHUS U3MEHEHMUII;

I'OCT 19.604-78. ECII/. IIpaBuiia BHeCEHUS] U3MEHEHUI B IPOTPaMMHBIE J0-
KYMEHTBI, BHIITOJTHEHHBIE TTEYaTHBIM CIIOCOO0M;

I'OCT 19.701-90 (MCO 5807-85). ECIIJl. Cxembl anropuTmMoB, IpOrpamm,

JaHHBIX U CUCTCM. VcaoBHBIE 0003HAYCHUS U IIpaBXJia BBIIIOJIHCHUS.

Texunueckoe 3amanue Ha co3ganue NC

Onpeueneﬂne H HA3HAYCHHUEC TEXHUYECCKOI'0 3aJaHUA

Ha cmaouu «Texnuueckoe 3adanuey pa3padarbiBaioT TexHUuyeckoe 3ajaHue

(T3) Ha co3ganue aBTOMATHU3UPOBAHHOW CHCTEMBI B COOTBETCTBHH C TPEOOBAHUSIMU

I'OCT 34.602-89.

Texnunueckoe 3axanne (T3, Tex3aganume) — UCXOAHBIA JOKYMEHT JJISL MPO-

€KTUPOBAHUS COOPYKEHHUS WJIM IPOMBILIJIEHHOTO KOMIUIEKCA, KOHCTPYUPOBAHUS

TEXHUYECKOT0 yCTpOHCTBa (Mpubopa, MalTuHbI, CHCTEMBI YIIPABJIEHHS U T. ]1.), pa3-

paboTKkn HMHQPOPMAIIMOHHBIX CHCTEM, CTaHIAPTOB JHMOO MPOBEICHUS HAYYHO-

uccinenoBarensckux pador (HUP). T3 comepxut ocHOBHBIE TEXHHUYECKHE TpeOOBa-

HUsA, TPCABABIACMBIC K COOPYIKCHUIO WX U3ACIUI0 U UCXOOHBIC JAaHHBIC JIA pa3pa-

OOTKH.

T3 na UC saBasgeTcss OCHOBHBIM AOKYMCHTOM, OIIPCACIIAOIINUM Tpe60BaHI/I$I )41
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NOPSIAOK co3/lanusl (pa3BUTHS WU MOJepHU3aluu — fanee co3nanus) UC, B cooTBeT-
CTBUU C KOTOPBIM IIpoBoauTcs pazpadotka MC u ee mpueMka npu BBOJIE B IEHCTBUE.

T3 na UC pazpabaThiBaloT Ha CUCTEMY B II€JI0M, TPEAHA3ZHAUYCHHYIO JIJIsi palo-
Thl CAMOCTOATEIHLHO WM B COCTaBe JIPYroil CUCTeMBbI. J[OMTOJIHUTENEHO MOTYT OBIThH
paspadoranbl T3 Ha yactu UC:

e Ha noacucteMbl MC, xomrekcel 3a1ad MC u T. n. B COOTBETCTBUU C TpeOOBa-

HUSIMHA HACTOSILETO CTaHAAPTA;

® Ha KOMIUIEKTYIOIIME CPEJICTBA TEXHUYECKOTO OOECredYeHHs M MPOTPaMMHO-
TEXHUYECKUE KOMIUIEKCHI B cOOTBETCTBHM cO ctanaapramu ECKJI u CPIIII;

® Ha [IPOrpaMMHbIE CPEACTBA B COOTBETCTBUU cO ctanaapramu ECII/;

e Ha mHpopManuoHHbie u3nenaus B coorBerctBuu ¢ [OCT 19.201 u mayuHo-

TEXHUYECKOW TOKyMEHTAIMe!, IeMCTBYIOIEeH B Be1OMCTBE 3aka3uuka MC.

B T3 yka3siBaroTcsi Ha3Haue€HHE O0BEKTa, 00JIACTh €ro MPUMEHEHUS, CTaJauu
pa3pabOTKN KOHCTPYKTOPCKOM (MPOEKTHOM, TEXHOJIOTUYECKOM, MPOTPAMMHOM U T.II.)
JOKyMEHTAIIMH, €€ COCTaB, CPOKH MCIIOJIHEHUS U T. [., @ TaKKe 0cOoOble TpeOOBaHMS,
00yCIIOBJIEHHbIE crienn(UKON caMoro 00beKTa JH00 YCIOBUSIMH €r0 AKCIUTyaTaI|H.
Kak npaBuno, T3 cocTaBistoT HA OCHOBE aHAJIM3a PE3YJbTATOB IMPEIBAPUTEIIBHBIX
VICCIIEIOBAHUM, paCYETOB U MOJEIIMPOBAHHUS.

Kak MHCTpyMEHT KOMMYHHUKAIIUU B CBA3KE OOIICHUS 3aKa3YHK-UCIOJHUTEb,
TEXHUYECKOE 3alaHHE MTO3BOJIAET 00eUM CIMOPOHAM:

® [IPEACTaBUTh TOTOBBIA MPOJYKT;

® BBINOJHUTH MOMYHKTHYIO MPOBEPKY T'OTOBOIO MPOJIYKTa (IPUEMOYHOE TECTHU-
pOBaHUE — MPOBEICHUE UCNBIMAHUIL);

® YMEHBUIUTH YKCIIO OMMOOK, CBA3AHHBIX C U3MEHEHUEM TpEeOOBaHUMN B pe3yJib-

TaTe WX HEMOJIHOTHI WJIM OIIMOOYHOCTU (HA BCEX CTaAMSX M dTarax CO3JaHusl,

32 UCKJTFOUCHUEM UCNbIMAHUIL);
3aKA3YUKY:

® O0CO3HATh, YTO UMEHHO €My HYXHO;
e TpeOOBaThb OT MCHOJHUTENSI COOTBETCTBUS MPOAYKTAa BCEM YCJIOBHUSIM, OTOBO-
péunbiM B T3;
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UCNOJIHUMENIO:.
® T[IOHATH CyTh 3aJa4M, MOKa3aTh 3aKa3UMKY «TEXHUYECKUH OOJIMK» OyIyIIero
U3JENUs, IPOrPaMMHOTO U3JEUs WM aBTOMATU3UPOBAHHON CUCTEMBI;
® CIUIAHUPOBATh BHITIOJIHEHUE MTPOEKTA U pabOTaTh IO HAMEUEHHOMY IUJIaHy;

® OTKa3aThCs OT BBIIOJIHEHMS padOT, HE yKa3aHHBIX B T3.

Pasue.m)l TEXHHUYECCKOI'O 3aJaHUA

T3 na VIC conepXuT HIKECIeAYIOUINE pa3/ieiibl, KOTOPHIE MOT'YT OBITh pa3/IeleHbI
Ha N0JIpa3JIEbl.

1. OOuue cBeneHus.
1.1.TTotHOE HAUMEHOBAaHUE CUCTEMBI U €€ YCIOBHbIE 0003HAUEHHUS.
1.2.11Iudp TeMbl UIU HOMEP JOTOBOPA.
1.3.HanmeHoBaHue opranu3zanuy pa3paboTurKa U 3aKa34lKa CUCTEMBI.
1.4.TlepedyeHb TOKYMEHTOB, HA OCHOBAaHUU KOTOPBIX CO3/1a€TCSI CUCTEMA.
1.5.1lnanoBbIe CPOKM Havasla 1 OKOHYAHUS PabOThI O CO3JJaHUIO CUCTEMBI.

Havano: .

Okonuanme: . .
1.6.Ilopsmok odopmiieHUs U TPEABABICHUS 3aKa3YHKY PE3yJIbTaTOB.

2. Haznauenue u nenu cosznanusi (pa3sutusi) cucteMol. Paznen «Hasnauenue u
LeJU CO3/IaHusl (pa3BUTHS) CUCTEMBD) COCTOUT U3 TOJPA3/CIIOB.
2.1.Ha3nauenue cucTteMbl — YKa3bIBalOT BUJl aBTOMATU3UPYEMOU JeATeIbHO-

cTu (yIpaBiieHHE, TPOCKTUPOBAHUE U T. I1.) U IEPEYeHb OOBEKTOB aBTOMa-
Tu3anuu (00bEKTOB), Ha KOTOPBIX MPE/IOJIaraeTCs €€ UCTI0Ib30BaTh.
2.2.1lenu co3manusi CUCTEMBI — MPUBOSIT HAUMEHOBAHUS U TpeOyeMble 3Haue-
HUSI TEXHUYECKUX, TEXHOJIOTUYECKHUX, MPOU3BOJICTBEHHO-DPKOHOMUYECKUX
WIM JpYyTUX T[OKa3aTelied O0bEeKTa aBTOMATU3AIMHM, KOTOPBIE IOJKHbI
OBITh JOCTUTHYTHI B pe3yibTare co3faHus AC, M yKa3bpIBalOT KPUTEPUU

OLCHKHU JOCTHIKEHUS 1EJIEN CO3JaHUsl CUCTEMBI. [Jenv 6 mexHuxe Tpeny-

CMATpUBACT ITOJIOKHUTCIIBHYIO ITMHAMUKY, H3MCHCHUC TCKYIIICTO COCTOAHUSA
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4ero-mM00 B CTOPOHY YJIYUIIICHHSI, yIOBICTBOPCHHS OMPEICICHHBIX TI0-
TpeOHOocTel unu TpedoBaHuil. MI3MepuMOCTh 1€ MpEeoiaraeT, 4To 1Mo
OMHCAHUIO IIEIM MOXHO JIETKO OMPEIENINUTh, HACKOJBKO €€ TOCTHKEHHE
YIIYUIIAT TEKYyIIee COCTOSHUE. [[enb 6 mexHuke 4acTo OMMUOOYHO UJICHTHU-
bunupyroT ¢ 3agaueil. Hampumep, «11eiib — CTpOUTETHCTBO HOBOI'O MHOTO-
ATaXKHOTO KUJIOTO 1oMa». Ha camom niene, «CTpOUTENbCTBO MHOTOSTaXKHO-
ro KHJIOTO JIOMa» — 3ajiava, IeJib — MPUObLUIb, & MUCCUS — «IIOBBIIICHUE
OyiarococTosiHus Tpaxaan». [Ipumep yeneii u 3a0au co30aHus a6mMomMamu-
3UPOBAHHOU CUCTNEMbL YUEema.
«lensamu co3nanusi aBTOMaTU3UPOBAHHOM CUCTEMBI yUeTa SIBIISIOTCS:
1) TMOBBIIICHHE TOYHOCTH yUeTa. ..;
2) CHIIKCHHE 3aTpaT, CBSI3aHHBIX C...;
3) moBbimieHUE 3HPEKTUBHOCTH. . .;
3amaun co3qaHMsl aBTOMAaTU3MPOBAHHOM CHCTEMBI yUeTa:
1) 3ameHa ycrapeBmuX npruOOpPOB ydeTa Ha MPUOOPHI, OTBEUAIOIINE CO-
BPEMEHHBIM TPEOOBAHUSM;
2) aBTOMATH3allMs TMpoIecca H3MEPEHUS YUYUTHIBAEMBIX (U3NIECCKHUX
BEJIMYMH;
3) aBTOMaTH3aIMs MpoIlecca KOHCOMWAAIMU JTAaHHBIX 00 HM3MEPEHHBIX
BEJTMYMHAX .
3. XapaktepucTuka 00bEKTOB aBTOMAaTH3AIUH.
4. TpeboBaHMS K CUCTEME.
4.1.TpeboBaHus K CUCTEME B IICJIOM.
4.1.1. TpeGoBaHUs K CTPYKTYype M (PYHKIIMOHMPOBAHUIO CHUCTEMBI — IEpe-
YeHb MOJICUCTEM, MX Ha3HAYCHHE M OCHOBHBIC XapaKTEPUCTHKH, TPeOO-
BaHUS K YUCIY YPOBHEH MEpapXvu U CTENECHH IEHTpaIU3allii CUCTe-
MBI.
4.1.2. TpeGoBaHMs K YUCICHHOCTH M KBATM(DUKAIIUHU TTEPCOHANIA CUCTEMBI U
pEXKUMY €ro paboThI:

e TpeOOBaHMS K YUCIEHHOCTH TNepcoHaia (mosb3oBareneit) AC;
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4.1.3.

4.1.4.

TpeOOBaHMs K KBaTU(UKAIIMU TIEPCOHANIA, TTOPSIKY €r0 MOATOTOBKU
¥ KOHTPOJISI 3HAaHWI ¥ HABBIKOB;

TpeOyeMbIii peskxuM padboTsl nepconana AC.

[Toxazarenu Ha3HAYEHUA:

CTEIICHb MPHUCIOCOOIIEMOCTH CHCTEMBI K M3MECHEHHUIO IPOIECCOB U
METOJIOB YIIPaBJICHUs, K OTKJIOHCHHUSAM IapaMeTpOB OOBEKTa yIpaB-
JICHUS,

JOITYCTUMBIE TIPE/ICbl MOJACPHU3AIUU U Pa3BUTHS CHCTEMBI;
BEPOSTHOCTHO-BPEMEHHBIC XapaKTEPUCTUKH, TTPU KOTOPHIX COXPaHS-
€TCS 1ICJICBOC Ha3HAYCHUE CHCTEMBI.

Tpe6OBaHI/I$I K HaACKHOCTH — TpC6OBaHI/I$I K HaACXKHOCTH TCXHHYC-

CKUX CPEJICTB U MIPOTPaMMHOTO 00eCIIeUeHUSI.

4.1.5.

TpebGoBanusa no 0e30MacHOCTH — TpeOOBaHUA MO OOECIEUEHHIO 0e3-

OMAaCHOCTHU MPH HKCIUTyaTaluu (3aliuTa OT BO3JEHCTBUI 3JEKTpOMAr-

HUTHBIX TOJIeH, aKyCTHYECKUX IIYMOB U T. 1I.), IO JOMMYCTUMBIM YPOB-

HsIM OCBCIICHHOCTH, BI/I6paHI/IOHHBIX M ONIYMOBBIX HAarpy30K.

4.1.6.

TpeboBaHus K dPrOHOMUKE M TEXHUYECKOW ICTETHKE — IOKa3aTeIu

AC, 3anaroniyge HeoOXOAUMOE KAaueCTBO B3aHMMOJIECHCTBHS YEIOBEKA C

MaITuHOW ¥ KOM(POPTHOCTH YCIOBUHN PabOTHI MepcoHaIA.

4.1.7.

TpebGoBaHusg K SKCIUTyaTallid, TEXHUYECKOMY OOCITY>KHBAHHIO, pe-

MOHTY U XpPaHCHHIO KOMIIOHCHTOB CUCTCMBI:

BUJIBI U MIEPUOJUYHOCThL 00ciykuBaHuss TC cCUCTEMBI WM JIOMYCTHU-
MOCTh pabOThI O€3 00CTy )KHBAHUS;

npeaBapuTeabHble TPEOOBAHMS K JOMYCTUMBIM IUIOMIAASM JUIsl pa3-
Menlenus: nepconana u TC cucremsl, K mapaMeTpaMm CeTei 3Hepro-
CHAOKEHHUS U T.II.;

TpeOOBaHUS 110 KOJIMYECTBY, KBaTU(UKAIIMU OOCITY>KUBAIOIIETO Mep-
COHAJIa U PEKUMAaM €ro padoThl;

TpeOOBaHUSI K COCTaBY, Pa3MEUICHUIO U YCIOBHUSIM XPAaHEHHS KOM-
IUIEKTA 3alacHbIX U3JEIUIA U TPUOOPOB;
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4.1.8. TpeboBanus K 3ammTe HHPOPMAIIUH OT HECAHKIIMOHUPOBAHHOTO /10~
CTyIa.

4.1.9. TpeGoBaHus IO COXPAHHOCTH UH(POPMALIMH NPU ABAPUSAX — MPUBOIAT
NepeueHb COOBITUN: aBapui, OTKA30B TEXHUYECKUX CPEICTB (B TOM
4ucIIe — NOTePs MUTaHUs) U T. 1., IPU KOTOPBIX JOJKHA OBITH oOecre-
YeHa COXPaHHOCTh MH(POPMAIIUU B CHCTEME.

4.1.10. [lonmomHuTeIbHBIE TPEOOBAHUSI.

4.2. TpeboBanus K GyHKUMSIM (3a7a4aM), BBITOJIHAEMbBIM CUCTEMOIA.

4.2.1. Tlepeuenp (pyHKUIMN U 33724 IO KKIOU MOJICUCTEME.

4.2.2. TpeboBanus k popMe MmpecTaBICHUS BBIXOHOU HHPOPMAITUH.

4.2.3. IlepedyeHb U KpUTEPUU OTKA30B ISl KaXKJIOM (PYHKIIMH, IO KOTOPOH
3aJal0TCsl TpeOOBaHMSI 110 HAJIEAKHOCTH.

4.3.TpeboBaHus K BUJaM 0OCCIICUEHUS.

o1

. CocraB u copepxkanue paboT 110 CO3AAHUIO0 CUCTEMBI.

(@]

. IlopsimoK KOHTPOJIS M IPUEMKHU CUCTEMBI.

\‘

. TpeboBaHMs K COCTaBy U COJEPKAaHUIO pabOT IO MOATOTOBKE OOBEKTA aBTOMA-

THU3allhuH K BBOAY CUCTCMEI B I[GﬁCTBPIG.

oo

. TpeGoBaHus K JOKYMEHTHUPOBAHUIO.

(]

. Ucrounnku pazpaboTKH.

B noapasznene 4.3. «TpebGoBaHus K BHJAaM o0ecle4eHUs1» B 3aBUCUMOCTU OT
BHUJIA CHUCTEMbI MPUBOMAST TPEOOBaHMUS K MaTEMAaTH4YECKOMY, HUH(OPMAIMOHHOMY,
JUHTBUCTUYECKOMY, MPOrPAMMHOMY, TE€XHHMYECKOMY, METPOJIOTHYECKOMY, OpraHu-

3alHOHHOMY, MCTOAUYCCKOMY U JPYIruc BUJaM oOecIieueHsT CUCTEMBEL.

JI)isi mporpaMMHOTro odecredeHHsI CHCTEMbl IPHUBOJIAT NEPEUCHb MOKYITHBIX
MPOTPaMMHBIX CPEICTB M TPEOOBAHUS, MPEABSIBIIICMBIC K HIM.

Onucanvue HHPOPMANMOHHOTO O00ecmeYeHusl COACPKUT CICAYIOIIUEe pa3jie-
JIBL:

e npuHIUIbI opranuszanuu N0O;
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e opraHuzaIys coopa u nepeaayr HHPOPMaIIHH;
® TIOCTPOCHUE CUCTEMBI KJIacCU(PUKAIINHN ¥ KOJTUPOBAHUS;
e OpraHu3alys BHyTPUMAIIUHHON WH(OOPMAITMOHHON 0a3bl;

e OpraHu3aIys BHEMAITUHHON HHGOPMAIIMOHHON 0a3bl.

JIns opraHu3alMOHHOr0 odecrevYeHusl MPUBOIIT TPeOOBAHMS:

® K CTPYKType U (YHKITUSAM IOApa3eieHNH, yIacTBYIOMUX B (hYHKIIMOHUPOBA-
HUU CUCTEMBbI WJIM 00ECTIEUMBAIOIINX YKCIUTyaTalHIO;

e K opraHu3anud (QyHKIIMOHUPOBAHHS CUCTEMBI M TOPSIAKY B3aMMOJEHCTBUS
nepconana AC u nepcoHasia 00beKTa aBTOMAaTH3AIUH;

® K 3allMuTC OT OIIMOOYHBIX HCﬁCTBHﬁ IMepCoOHaJIa CUCTCMEI.

Jljis MaTeMaTH4ecKoro odecrnevyeHusl CUCTEMbl PUBOIAT TpeOOBaHUS K CO-
CTaBy, 00JIaCTU IPUMEHEHUS (OIrPaHUYEHUsI) U CIIOCOOAM HCIIONIb30BaHUS B CUCTEME
MaTEMaTUYECKUX METOJIOB U MOJENEH, TUIIOBBIX AJITOPUTMOB U AJITOPUTMOB, MOJIJIe-

Kalux pazpadboTke.

B T3 na AUC moryTt BKIIOYAThCS NMPHJIOKeHHMs. B 3aBucuMocTtH OT BHIA,
HA3HAYCHHUS, CIECIUPUUECKUX OCOOECHHOCTEH O0BEKTa aBTOMATH3AIlMU U YCIIOBUM
(GYyHKIIMOHUPOBAHUS CUCTEMBI JIOMMyCKaeTcss 0hOpMIIATh pa3iensl T3 B BUaE MPUIIO-

H(GHHﬁ, BBOIUTH AOIIOJTHUTCIIBHBIC, HCKIIIOYAaTh MJIN 06T)GIII/IH$ITI> ImoApa3acJibl T3.
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2.4. Texnosoruu noaaep:xku K1 UC

Omnpenenenne u TpeboBaHus kK TexHojgoruu moaaepxku K[ MC
TexHo0Trs MPOEKTUPOBAHUS ONPENIETAETC KaK COBOKYITHOCTh TPEX COCTaB-
JISTFOTIMX
1) momiaroBoit mporeaypbl, ONPEACISIONIEH MOCIe0BATeIbHOCTh TEXHOIOTHYE-
CKUX OTlepaluii MpOeKTUPOBaHUS (PHC.);
2) KpUTEpUEB W IMPaBWII, UCIOJIB3YEMBIX JUISI OIICHKH PE3yJIbTATOB BBITTOJTHCHUS
TEXHOJIOTUYECKUX OTEPaIHii;
3) HoTanmii (rpaUecKUX M TEKCTOBBIX CPEJCTB), HCIIOJIB3YEMbIX IS OIHACAHUS
MPOEKTUPYEMON CUCTEMBI.
TexHonoruyeckue MHCTPYKILUU, COCTABISIONINE OCHOBHOE COJIEpKAHUE TEX-
HOJIOTMH, JIOJKHBI COCTOSITh M3 OINUCAaHUS MOCIEAOBATEIbHOCTH TEXHOJOTHMYECKHX
orepalui, yCclIOBHi, B 3aBUCUMOCTH OT KOTOPBIX BBINOJHAETCS Ta WIM MHAsl onepa-

1M, ¥ OMIMCAHUN CaMUX OTICpALUU.

Texnonorus npoexkTupoBaHusi, pa3padoTku U conpoBoxiaeHuss VC nomxkHa
YAOBJIETBOPSATH CIACAYIOITUM OOIINM TPeOOBAHUSIM:

e noauepxkusarh noaHbi XKL [10;

e oOecrieunBaTh rapaHTHPOBAHHOE JOCTHXKEHHE Leneil pazpadorku UC ¢ 3anan-
HbIM KaU€CTBOM U B YCTAHOBJIEHHOE BpPEMSI;

e oOecrnieunBaTh BO3MOXHOCTb BBIMOJHEHUS! KPYIHBIX MMPOEKTOB B BHUJIE MOJICH-
CTEM (T.€. BO3MOKHOCTb JEKOMIIO3ULIMU IPOEKTA HA COCTABHBIE YACTH, pa3pa-
OaTpIBa€Mbl€ TPYNIIAMU HUCHOJHUTENIEH OrpaHUYEHHONW YMCIEHHOCTHU C MOCe-
IOYIOIIeW MHTerpanueil cocTaBHbIX yacTed). OnbIT pa3padoTku KpynHbeix UC
MOKAa3bIBAET, YTO /ISl MOBBIICHUS A((HEKTUBHOCTH pabOT HEOOXOAMMO pas-
OUTH MPOEKT HA OTAENbHbIE CA00 CBSI3aHHbIE MO JAHHBIM U (DYHKIUSAM MOACH-
cTeMbl. Peanuszanus moacucTeM J0JIKHA BBITOIHITHCS OTAEIBbHBIMU IPYIIIIAMH
cnenuanucToB. IIpu 3ToM HEOOXOAMMO OOECHEUUTh KOOPAMHAIMIO BEICHUS
o0IIero MmpoeKkTa W HCKIIYUTH JyOJMPOBAHUE PE3YJIbTATOB PabOT KaxKIou
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IPOEKTHOM TPYIIIbI, KOTOPOE MOKET BO3HUKHYTh B CHITY HAJIHUMS OOIIUX JTaH-
HBIX U (PYHKIINIA;

e oOecrieunBaTh BO3MOKHOCTb BEICHUS pa0OT MO MPOSKTUPOBAHUIO OTIECIbHBIX
NOJACUCTEM HeOONbIMMU TpynnaMu (3-7 yenoBek). IT0 00yCIOBIECHO MPUH-
UIIaMH YTIPABISIEMOCTH KOJUIEKTHBA W TOBBIILIEHUS MPOU3BOAUTEIBHOCTH 3a
c4eT MUHUMU3AIMHU YHCIIa BHEIIHUX CBSI3EH;

e oOecrnieunBaTh MUHMMAJIbHOE BpeMmsl nonyuyeHus paborocnocodnoit MC. Peub
UIET He 0 cpokax roroBHocTu Beed MC, a 0 cpokax peanuzanuu OTAEIbHBIX
noncucteM. Peanmzarus MC B 11e1oM B KOPOTKHE CPOKH MOXKET MOTPEOOBAThH
pUBJICYCHHS OOJBIIOTO YKCa Pa3padOTIYMKOB, MPU STOM 3(PPEKT MOKET OKa-
3aThCsl HUKE, UEM IIPU peaiu3aluu B 00jiee KOPOTKUE CPOKU OTIECIbHBIX MO/I-
CHCTEM MEHBIIIMM YHUCIOM pa3paboTuukoB. [IpakTrka moKa3bpIBaeT, YTO Jaxe
pU HAJIMYUU TOJHOCTHIO 3aBEPUICHHOIO MPOEKTa, BHEAPEHUE HJIET MOCIeN0-
BaTEJIbHO 0 OT/IETBHBIM MOJCUCTEMAM;

® TpeaycMaTpUBATh BO3MOXKHOCTH yIpPaBIeHUS KOH(PUTypalreld MpoeKTa, Bee-
HUSl BEpCUN MPOEKTa U €ro COCTAaBJISIFOIIMX, BO3MOXXHOCTh aBTOMATHYECKOTO
BBIITyCKa MPOEKTHOM TOKYMEHTAllMU U CHHXPOHH3AIMIO €€ BEPCHil C BEpCUsIMU
IPOEKTa;

e oOecreunBaTh HE3aBUCUMOCTb BBIMOJHAEMBIX TMPOCKTHBIX PEIICHUH OT
cpeactB peanuzanuu MC (cucrem ynpapnenus: 6azamu ganHbeix (CYB/), ome-
PAIMOHHBIX CUCTEM, SI3bIKOB U CHCTEM IIPOTPaMMHUPOBAHNA);

® UMETh NOJJEPKKY CO CTOpoHbI corinacoBaHHbIX CASE-cpencts, obecneunBa-

HOIMUX dABTOMATHU3AIIHUTIO ITPOLICCCOB, BBIITOJIHACMBIX Ha BCCX CTAOUAX >KL[

[Toustue CASE

[TepBonavanbho (1980-¢) 3nauenue Tepmmua CASE (Computer Aided Soft-
ware/System Engineering) orpaHu4MBaioCh BOIPOCAMH aBTOMAaTH3AIlUH YCPUCHMSI

uarpamm.
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Cospemennbie CASE-cpencTBa 0XBaThIBAIOT OOIMIMPHYIO 00JIACTh TMOIICPKKU
Pa3NUYHBIX TEXHOJIOTHI MPOEKTUPOBAHUS, MOKPHIBAIOIIUX BECh KU3HEHHBIA ITUKII
0.

B nactosimee Bpems k CASE-cpenactBam oTHOCAT r000€ IMTPOTpaMMHOE CPE/Ii-
CTBO, aBTOMaTU3UpPYIOIIee Ty WM UHYI0 COBOKYMHOCTH mpoiieccoB XI[ UC, Bkito-
yast aHanu3 ¥ GOPMYIMPOBKY TpeOOBaHUH, MpoeKkTupoBanue npukiaaanoro [10 u 6a3
JaHHBIX, TEHEpalMIO KOJa, TECTUPOBaHUE, JOKYMEHTHpOBaHUE, oOecliedeHne Kaye-
CTBa, KOH(UTYPALIMOHHOE YNpaBJIEHUE, YIIPABIECHUE MPOEKTOM U Jp. U 00saarolee
CJIEYIOIIUMU OCHOBHBIMH XapaKTEPHBIMH OCOOECHHOCTSMHU:

e rpaduyeckue cpeAcTBa sl onucaHus u fjokymentuposanus UC;

e y1n00HBIN HHTEpdEHC ¢ pa3padoTIYMKAMU;

® UHTErpanus OTAENbHBIX KOMIOHEHT, noaaepxuBaroimux XKL [10;

® UCIOJIb30BAaHUE CHEHUATbHBIM 00pa30M OPraHMW30BAHHOTO XPAHWIIMIIA MPO-

CKTHBIX METaJIaHHBIX (penozumopusi).

[Ipu 5TOM OONBIINYIO POJIb UTPAOT MemoObl BU3VANLHO20 NPEOCMABLEHUSL UH-
Gopmayuu. ITO MPEANOJAracT MOCTPOCHUE CMPYKMYPHBLIX WA UHBIX AUarpaMM B
peasibHOM MaciTabe BpeMEHH, UCII0JIb30BaHUE MHOTOOOPa3HOM IIBETOBOU MaJUTPHI,

CKBO3HYIO IPOBEPKY CUHTAKCUYECKHUX MTPABUIL

Kiaccudukarmus CASE-cpeacts

CoBpeMEHHBII PBIHOK MPOTrPaMMHBIX CpPEACTB HacuuThiBaeT okoyio 300 pas-
anuHblx CASE-cpencTs, BKItoYas Kak OTHOCUTENIBHO JCIIEBbIE U OrPaHUYCHHBIE 110
BO3MOKHOCTSIM cuctembl s 1K, Tak U goporocrosinue CUCTEMBI ISl HEOAHOPOI-
HBIX BBIUUCIUTEIbHBIX IIAT(HOPM U ONEPAIMOHHBIX CPE.

Bce coBpemennnsie CASE-cpenctBa MOTYT OBbITh KIacCH(DHUITUPOBAHBI B OCHOB-
HOM TIO MUNam u Kamezopusim.

Ilo (pYyHKIHOHAJIBLHBIM BO3MOKHOCTSIM, OTPaXAIOMUM (yHKIIMOHAIBHYO
opuentaiuto CASE-cpeacTB Ha Te uinu uHbie nporecchl XK1 1 KOMIOHEHTHBIN Co-

CTaB, BBIACIAIOT ciaenytomuie Tunbel CASE-cpencts:
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e cpeacrBa anaausa (Upper CASE). [IpeaHazHadueHHbI ISl IOCTPOSHUS U aHa-
nu3a mozenen npeametHoit obmactu (Design/IDEF (Meta Software), Bpwin
(Logic Works));

e cpeacrBa aHaau3za u npoexktupoBanusa (Middle CASE). I[lognepxuBaroT
HauboJee PACIPOCTPAHCHHBIE METOI0JIOTUN MPOCKTUPOBAHUS M HCIOIB3YIO-
mMecss Ui co3faHus NpoekTHeIX crenudukanuii (Vantage Team Builder
(Cayenne), Designer/2000 (ORACLE), Silverrun (CSA), PRO-1V (McDonnell
Douglas), CASE.Ananutuk (Makpollpomkekr));

BBIX0/IOM Takmx CpEeACTB SBIAIOTCS CIeNU(PUKAIMA KOMIIOHCHTOB M HHTEP-
(hefCcoB CUCTEMBI, APXUTEKTYPHI CUCTEMBI, AITOPUTMOB B CTPYKTYP JaHHBIX;

® cpelacTBa NMPOEKTUPOBAHMS 0a3 JAHHBIX — OOECIICUMBAIOT MOJEIMPOBAHUE
JAHHBIX U TEHepaluio cxeM 0a3 JaHHbIX (Kak mpaBuiio, Ha si3bike SQL) mis
Haunoosee pacnpoctpaneHHbIXx CYB/]. K HuM otHOCsATest Erwin (Logic Works),
S-Designor (SDP) u DataBase Designer (ORACLE). CpezactBa npoekTupoBa-
HUsa 0a3 maHHbIX uMmeroTcs Takxke B coctaBe CASE-cpencts Vantage Team
Builder, Designer/2000, Silverrun u PRO-1V;

e cpeacrBa (ObIcTpoi) pa3padoTku npuiio:xkennid. Ha HavanpHOM 3Tamne cy-
mectBoBanus MC ux pa3paboTka Belach Ha TPAAMIIMOHHBIX S3bIKaX MPOTPaM-
mupoBanus. [To Mepe Bo3pacTaHus CIIOKHOCTH pa3pabaThIBa€MbIX CUCTEM I10-
ABJISIIACh MOTPEOHOCTh B HOBBIX CPEICTBAX, 0OECMEUMBAIOIIUX COKpAIICHHE
CPOKOB pa3pabOTKH. DTO MOCTYKUJIO MPEANMOCHUIKOM K CO3JaHUIO IIEJIOTO
HanpasiieHus B ooiact [10 — MHCTpyMEHTANBHBIX CPEACTB JJIst OBICTPOI pa3-
padoku npunoxenuii (RAD — Rapid Application Development). RAD nomy-
YIa MUAPOKOE pacrpocTpaneHre u ogoopenue B koHie XX Beka. Konmenmuro
RAD Takxe 4acTo CBSI3bIBAIOT C KOHIIECTIIMEW BU3YaJbHOTO MPOTPaMMHUPOBA-
Hus. [Ipumepsl cpen pa3pabOTKH, YaCTUYHO MCHOJB3YIOMM MpuHIHIB RAD:
C++ Builder u Delphi (Borland). Pa3ssutre 3T0ro HanpaBieHHs PUBEIIO K I10-
aBieHnio Ha pbiHke IO cpencTB aBTOMaTH3alMu MPAKTUYECKH BCEX ATAIOB
XKII UC u HOBEIM mojxomaMm K cosmanuio u npoekrupoBanuio MC. K CASE

cpeacTBaM pa3paboTku mpwiIokeHui oTHocatcs Takke: 4GL  (Uniface
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(Compuware), JAM (JYACC), PowerBuilder (Sybase), Developer/2000
(ORACLE), New Era (Informix), SQL Windows (Gupta) u 11p.) u reHepaTopsl
KOJI0B, BXojsiue B coctaB Vantage Team Builder, PRO-IV u yactuuno — B
Silverrun;

® CpeacTBa PEeMHKUHUPHUHIA — 00ECTICUMBAIOT aHAIHM3 MIPOTPAMMHBIX KOJOB U
cxeM 0a3 JaHHbIX U (POPMUPOBAHKE HA UX OCHOBE PA3IUYHBIX MOJIENICH U Mpo-
exTHbIX cnenupukanuii. Cpencrea ananusa cxem b/l u popmuposanuss ERD
BXOJiT B coctaB Vantage Team Builder, PRO-IV, Silverrun, Designer/2000,
Erwin u S-Designor;

e B 00JacCTH aHaJIM3a MPOTPAMMHBIX KOJOB HaWOOJIbIEE PACIPOCTPAHEHHUE TIO-
JTy4aroT o0bekTHO-opueHTupoBanHbie CASE-cpenctBa, obecneunBaromuye pe-
WHKUHUPUHT Tiporpamm Ha sizbike C++ (Rational Rose (Rational Software),
Object Team (Cayenne));

e BCNOMOraTeJbHbIe THIbI BKIIIOYAIOT:

O cpenctBa IulaHupoBaHus W ynpasieHus npoektom (SE Companion,
Microsoft Project u np.);

O cpencrtBa kKoHpuryparnuonnoro yrmpasnenus (PVCS (Intersolv));

0 cpeacrBa tectupoBanus (Quality Works (Segue Software));

O cpexactBa gokymentupoBanus (SoDA (Rational Software)).

Ilo cTeneHy MHTErPUPOBAHHOCTH BBITOTHICMBIX (YHKIIMA BBIJCISIOT CIIe-
nytromue tunsl CASE-cpencts:

® OTJEeNbHbIE JOKAJIbHbBIE CPEACTBA, PEIIAIONINe HEOObIEe aBTOHOMHBIE 3a/]a4u
(tools);

e Ha0Op YAaCTUYHO HMHTETPHUPOBAHHBIX CPEJCTB, OXBATHIBAIOIINX OOJBITMHCTBO
sTanoB xku3HeHHoro nukia NC (toolkit);

® T[OJIHOCTHIO MHTETPUPOBAHHBIC CpeAcTBa, noanaepxuaroniue Bech K1 UC u
CBSI3aHHBIC OOIIMM PETIO3UTOPHUEM.
NurerpupoBannoe CASE-cpeacTBo (Mu KOMIUIEKC CPEJCTB, MOACPKUBA-

romux noaHeii XK1 I1O) cogepkut cnenyromume KOMIIOHEHTHI:
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e peno3utopuit, sBisronuiics ocHoBoii CASE-cpenctBa. OH nomkeH obecreun-
BaTh XpAaHEHUE BEPCUM MPOEKTA U €r0 OTAECIbHBIX KOMIIOHEHTOB, CHHXPOHHU3a-
IIUIO MOCTYIUICHUS] UH(OPMAIIMU OT PA3IMYHBIX Pa3paOOTYUKOB MPHU TPYIIIO-
BOH pa3paboTKe, KOHTPOJIb META/IaHHBIX Ha MOJHOTY U HEPOTUBOPEUUBOCTD;

e rpauUecKue CpeaCcTBa aHAIN3a U IPOECKTUPOBAHMS, 00ECIIEUNBAIOIINE CO3/1a-
HUE U PEAAKTUPOBAHUE UEPAPXUUECKHU CBSI3aHHBIX JUArpPaMM;

e cpencTBa pa3pabOTKU MPUIIOKEHUHM, BKIItOYas si3biki 4GL u reHepatopsl Ko-
A0B;

® cpeacTBa KOH(GUTYPAIIMOHHOTO YIIPABICHUS;

® CpelcTBa JOKYMEHTUPOBAHUS;

® Cpe/acTBa TECTUPOBAHUS;

® Cpe/CTBa YIpaBJIEHUS IPOECKTOM;

® CpEACTBA PEUHKUHUPUHTA.

JApyrue cnocodbl kinaccupurkanun CASE-cpencrs:
® 110 IPUMEHIEMBIM METOJOJIOTUSIM U MOJIETISIM cucTeM U BJ;
e 110 cTerneHu uHTerpupoBaHHocTy ¢ CYB/I;
® 10 JOCTYMHBIM IUIaTGOpMam.

Ha cerogusitinuii nenp Poccuiickuii ppIHOK MPOrpaMMHOTO 0OecreyeHus pac-
noJyiaraeT ciuenayromumu Haubonee paszButbiMu CASE-cpeactBamu: Vantage Team
Builder (Westmount I-CASE); Designer/2000; Silverrun; Erwin; Bpwin; S-Designor;
CASE.Ananutuk. Kpome TOro, Ha pbIHKE MOCTOSIHHO TOSBISIOTCA KaK HOBBIC JIJIs
OTEUECTBEHHBIX MOJb30BaTeneil cucremnl (Hanpumep, CASE /4/0, PRO-1V, System
Architect, Visible Analyst Workbench, EasyCASE), Tak u HOBbIe Bepcun 1 MOaU(pU-

Kalliy IICPCUUCICHHBIX CUCTCM.

Onenka u Be160op CASE-cpeacTs

Bxonnoit nundopmanueit ans mporecca OUeHKU SBISETCS:

¢ OIPCACIICHUC ITOJIB30BATCIbCKHUX HOTpe6HOCTeI71;
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® [[€JM U OTPAHUYECHUS POEKTA;
e nanHble 0 foctynHbix CASE-cpencrax;
® CIIMCOK KPUTEPUEB, UCIIOJIB3YEMBIX B IIPOLIECCE OLEHKH.
DJeMeHTHI poliecca OLIEHKU BKIIIOYAKOT:
e (HOopMYJIUPOBKY ILEJIM, TPEANONOKEHUNA U OTPaHUYECHUU, KOTOPbIE MOTYT
YTOUHSATBHCA B XOJI€ MPOIIECCa;

e olpejaeseHue MOTPEOHOCTH IMOJIb30BATENCH, OTpakarollue KOJIUYECTBEH-
HbI€ U KaueCcTBeHHbIe TpeboBaHus nojs3opareneil kK CASE-cpencream;

® OMpeAeNeHUEe KPUTEPHUEB, OMPEICIAIOMNUX Ha0op MapaMeTpoB, B COOTBET-
CTBHH C KOTOPBIMH ITPOU3BOJIUTCS OLIEHKA U MPUHSITHUE PELIEHUsS O BEIOODE;

e (opManu3anus pe3yiabTaToOB OLIEHOK OJTHOTO WM O0JIee CPENICTB;

® [pUHATHE pelleHus (JTM00 JanbHeIas OLEeHKa).

Omnpenenenre cnyucka KpUTEpUEB OCHOBAHO Ha MOJ30BATEIbCKUX TPEOOBAHM-
X ¥ BKIIIOYAET:

e BBIOOpP KPUTEPUEB OLICHKY;

e ompejeraeHne 001acTH UCIOIb30BAHUS KaXI0T0 KPUTEPUS;

e ompeaencHNe OAHON WK O0Jee METPHK AJIsl KaXKA0TO KPUTEPUS;

e Ha3HA4YCHHE Beca KaXJIOMYy KPUTEPHIO.

CoBpeMeHHbIE METOI0JI0OTUN U PEATU3YIOLIUE UX TEXHOJIOTUHU MOCTABISIOTCS B
anexkTpoHHOM Buze BMecTe ¢ CASE-cpencTBaMu U BKIIIOYAIOT OMOIMOTEKH MPOLEC-
COB, I1a0JIOHOB, METOJOB, MOJENEH U IPYTruX KOMIIOHEHT, MpeJHA3HAUYECHHBIX MJIs
noctpoenus [10 Toro kinacca cucTem, Ha KOTOPBI OPUEHTHPOBAaHA METOAO0JIOTHS.

ONEeKTpOHHBIE METOJOJIOTUU BKIIIOYAIOT TAKKE CPENCTBA, KOTOPHBIE JIOJKHBI
oOecrieynBaTh WX aJanTalHuIo JUIsl KOHKPETHBIX MOJIb30BaTeNe U BO3MOKHOCTh pa3-
BUTHS IO PE3YJIbTATaM BBIIOJHEHHUS KOHKPETHBIX NpOeKToB. IIpouecc amanranuu
METO/I0JIOTUH 3aKJIF0YAETCS B CIIETYIOLIEM:

® yJalleHHe HeHYXHBIX IIPOLIECCOB U APYTHMX KOMIIOHEHTOB METO/I0JI0TUH;

® U3MEHEHUE HENOAXOIAUIMX WIH J00aBJIE€HUE COOCTBEHHBIX MPOLECCOB,

TaKKC MCTOJ0B, MOHCHCﬁ, CTaHAapTOB N PYKOBOACTB.
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H&CTpOfIKa MCTOJ0JIOTHHU MOKET OCYIICCTBIIATHCA 110 CIACAYIOIIHUM ACIICKTAM:

stansl U onepanuu KII;
YYaCTHUKH MTPOEKTA;
ucnoJibzyembie moaenu JKII;

MOJJEPKMUBAEMbIC KOHLIECTIIUU U JIP.

DJIEKTPOHHBIE METOJIOJIOTHHM, TEXHOJOTMH U mnojaaepxkuBaromue ux CASE-

cpeacTtBa COCTABJIAOT KOMINICKC COINIACOBAHHBIX MHCTPYMCHTAJIBHBIX CPCIACTB pas-

pabotku VC.

2.5. PexoMeHIaMH M0 YIIPABJIEHUI0 MPOTPAMMHBIM NMPOEKTOM

Oco0eHHOCTH TPOrPaMMHBIX MPOEKTOB

HpOFpaMMHbIe INPOEKTblI OTHOCATCA K MPOCKTaM, CBA3dHHBIM C CO3JAaHHUCM

IIpOrpaMMHBIX CPEACTB, YCIYT NI BBI,H&‘-ICﬁ COOTBCTCTBYIOIIHUX PC3YJIbTATOB.

OcHoBHBIE 0COOCHHOCTH IIPOrpaMMHBIX IIPOCKTOB 3aK/IIIOYAarOTCA B TOM, 4YTO

IporpaMMHBIC CPEACTBA. SBJISIFOTCS HauboJiee CJIIOKHBIMH, ABJIAIOTCA JJICMCHTAMU

O6H.I€I>i CHUCTCMBbI, YBCIMYUBAOONIMMU €€ CJIIO)KHOCTH M CO3JAr0IMMHU IIPCAIIOCBIIKA

JJIA MOCJICAYIOMIUX €€ H3M€H€HHﬁ; Hanooee AOCTYIIHBI OJIA MOJIb30BaTENICH U I10-

9TOMY ABJIAIOTCS OCHOBHBIM 00BEKTOM HX HpGTGHSPIﬁ.

IIporpaMMHBIE CpeaCTBa MO CBOCH MPUPOJE OTIIMYAIOTCSA OT HENPOTPAMMHBIX

POJYKTOB, YCIYT U PE3yIbTaTOB, IOITOMY YNpPaBIIEHHUE MPOTPAMMHBIMU MPOEKTAMU

UMEET XapaKTepHble OCOOEHHOCTH.

[Ipouecc yrpaBieHus: IPOrpaMMHBIM IIPOEKTOM

[Tporecc ympaBneHus MPOrpaMMHBIM IMPOEKTOM 3aBUCUT OT MHOTHX (DaKTOPOB,

HaIIpUMCP NCPCOHAJIA, OPraHU3AIIMOHHBIX W JOT'OBOPHBIX Tp€6OBaHI/Iﬁ Hn CJIIOKHOCTH
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IpOEKTa. AJIMUHUCTPATOPHI MPOTPAMMHOTO MPOEKTA ONPECTSAIOT METOJO0JIOTHIO U
METO/IbI (TEXHOJIOTHIO) pealn3aliy MPOeKTa, HeOOXOAMMBIE ISl BHIIIOJIHEHMS 3a7a4
MPOTHO3UPOBAHUS U COOTBETCTBYIOIIETO MPEIOTBPALICHUS WM MUHUMHU3ALUU PUC-

KOB, pCHICHNA BO3HHUKAIOIIINUX HpO6J’I€M.

Ipouecc ynpasienusi (mo OCT P NCO/M3BK 12207) cocrout u3 0OIIHMX
paboT ¥ 3a7a4, KOTOPbIE MOTYT OBITh MCIOJIb30BaHBI JIFOOOW CTOPOHOM, YIPABJISIO-
e COOTBETCTBYIOIIUM IPOIECCOM (aMu). AJIMHHHCTPATOP OTBEYACT 3a yIpaBiie-
HUE TPOAYKTOM, MPOEKTOM, paboTaMu W 3aJadamMu COOTBETCTBYIOIIETO Ipoliecca
(OB), TaKMX Kak 3aKas, MOCTaBKa, pa3paboOTKa, IKCILTyaTalus, CONMPOBOXKICHUE WU
BCIIOMOTATEIbHBIC TPOIECCHI.

Hwxe npuBeneHO onucaHue npouecca ynpaplIeHUs IPOTPAMMHBIM ITPOEKTOM

no 'OCT P MCO/M3K 12207.

1. IToaroToBKka u ompenejieHue odjaacTu ynpapjienusi. /lanHas pabora co-
CTOMT U3 CIEAYIONINX 3a/1ay:

1) ycraHoBiIeHHE TPeOOBAHMI K PeaTH3yeMOMY MPOIIECCY;

2) ompeesieHue BO3MOXKHOCTEH peaiu3aliiy Ipoliecca: MpoBepKa HaJIMUus, CO-
OTBETCTBUSI U MPUMEHHMOCTH PECYPCOB, BBIJICICHHBIX JUISl BBIMOJHEHUS U
yIpaBJ€HUs mpoueccoM (IepcoHasna, MaTepruagoB, TEXHOJIOTUU U yCIOBUH), a
TaK)K€ PEalIbHOCTU CPOKOB pealIM3alliK MPOoLEecca,

3) mpu HEOOXOIUMOCTH M TI0 COTJIACOBAHHUIO CO BCEMH 3aMHTEPECOBAHHBIMH CTO-
pOHAMH U3MEHEHHE TPEOOBAHUM K MPOIECCY C TOUKHU 3PEHUSI yIOBICTBOPECHHUS

KPUTEPUSIM 3aBEpLIEHUS ITpoliecca.

2. IlnannpoBanue. /lanHas paboTa COCTOUT B MOATOTOBKE IUIAHBI JIJISI BBIIOJI-
HeHus rpouecca. [1maHbl JOKHBI colepKaTh ONMUCAaHUS COOTBETCTBYIOIIUX paboT U
3a/1a4, 0003HAYEHHUS CO3/1aBAEMbIX MPOTrPAMMHBIX MPOAYKTOB; OXBAThIBATH CIIEIYIO-

II1€ BOIPOCHI:
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e YCTaHOBJICHHE T'papUKOB CBOEBPEMEHHOTO PEILICHUS 33]1a4;
e OIICHKA HEOOXOAMMBIX TPY03aTpar;
e OIpeJeeHNEe PECYPCOB, HEOOXOAUMBIX JIJIsl BHITIOJTHEHUS 3a]1a4;
e pacmpeneseHue 3a/1a4 110 UCIIOJTHUTEISAM;
e ompeneneHue 00I3aHHOCTEN UCTIOTHUTENECH;
e OMNpPEACICHUE KPUTHYECKUX CHUTyallMid, CBSI3aHHBIX C 3aJadyaMu WJIH CaMUM
IIPOLIECCOM;
e YCTaHOBJICHUE HMCMOJIb3YEMbBIX B IIPOLECCE KPUTEPUEB YIIPABJICHHUS KAUECTBOM;
e OMNpEACIEHUE 3aTPaT, CBA3AHHBIX C peallu3alMen mpouecca;
e oOecrieueHHE YCIOBUU M OmIpeleseHue HUHPPACTPYKTYpPbl BBIMOJIHEHUS MPO-
necca.
[I;manbl TOMKHBI TakXKe ycTaHaBiauBaTh Mojelb KL mporpamMmMHOro cpeacrsa,
3a/1a4u, paclpeaeeHre 3a1a4 U COOTBETCTBYIOIINUE PECYPCHI.
OueHKHU MpoeKTa, UCIOJIb3yEMbIE TP MIJIAHUPOBAHUH, JTOJKHBI OXBATHIBATh:
e CTOMMOCTbH pe€aIu3ali COOTBETCTBYIOIINX MPOLIECCOB;
o MH]PACTPYKTYPY;
e TMOTPEOHOCTH B pecypcax, BKIIOYAsl COOTBETCTBYIOIEE YMpaBIeHWE U KOH-
TPOJIb; OLICHKY ¥ KOHTPOJIb KaueCTBa;
e YIPABJICHUE PUCKOM;
e 3aJ1aHUS, BBIIOJHSICMBIC B KaXKI0OM IIporiecce U (Mim) padoTe.
AJIMUHHUCTPATOPBI KaXJOTO MPOTPAMMHOIO MPOEKTa AOJLKHBI CTPEMUTHCS T10
BO3MOKHOCTH HUCIIOJIb30BAaTh CYIIECTBYIOIIYIO OpPraHU3allMOHHYIO UHPPACTPYKTYPY.
Ecnu cymectByromas uHGpacTpyKTypa HE YJIOBJIETBOPSAET MOTPEOHOCTAM IPOEKTa,
TOT/1a OHA JIOJDKHA OBITh COOTBETCTBYIOIIMM 00pa30oM aJalTUPOBAaHA WU JIOMIOJTHEHA.
ApXUBHBIE JaHHBIE CIEAYET MOCTOSHHO UCIOJIb30BATh JIJIsl YCOBEPILIEHCTBOBA-

HHA IIPOUCCCOB JKU3HCHHOT'O MUKJIA ATOM OopraHu3alun.

3. BoInmosiHeHne u KOHTPOJIb. I[aHHaH pa60Ta COCTOMT M3 CIICAYIOMINX 3aJ1a4.
e Ha4daTb pCAJIM3alHIO ILIaHA, YTOOBI YAOBJICTBOPUTL IMOCTABJICHHBIM LECIAM H

KPUTEPHUAM IPOEKTA, BBIIOJIHASA yIIPABIECHUE IIPOLECCOM;
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e OCYULIECTBIIATh TEKYIIMH HAA30pP 34 BBIIOJHEHUEM IIPOLECCA, MOATOTaBINUBAS
KAaK BHYTPEHHUE OTUETBI O Pa3BUTUU IIPOLIECCA, TAK U BHEIIHUE OTYETHI IS
3aKa34MKa B COOTBETCTBUHU C YCIOBUSAMH JOTOBOPA,;

e UCCIIEJIOBAaTh, AaHAJM3UPOBATh M PelIaTh MPOOIeMbl, OOHAPYKEHHBIEC NPHU BbI-
NOJHEHUM Tpoliecca; Bece oOHapyskeHHbIe MPOOIEMBl U UX PEIIECHUS JOJKHbI
OBITh TOKYMEHTAIEHO O0(OPMIICHBI;

e B YCTAaHOBJICHHBIE CPOKH OTUYMUTATHCS O PEATM3ALIAU IPOLIECCa.

N3mepenust mporpaMMHOTO CPEJCTBA MOTYT OBITh UCIIOJIB30BAHBI JJI IPOBEP-
KA COOTBETCTBHUSI MEXKAY OXUAABIIUMHUCA (PYHKIHUAMU MPOTPAMMHOTO MPOAYKTA U

ero (GyHKUMSIMU MPU SKCILTyaTaIUu.

4. ITpoBepka m oneHka. /lanHas paboTa COCTOUT U3 CIEAYIOIIUX 3a/1a4:

e 00ecreunTh OIEHKY MPOrpaMMHBIX MPOAYKTOB U IJIAHOB HAa COOTBETCTBHE
YCTaHOBJICHHBIM TPEOOBAHUSIM;

e TIPOBEPUTH PE3YJIHTATHI OIEHOK MPOTPAMMHBIX MPOIYKTOB, paboT U 3ajad,
peann3yeMbIX B XOJi€ IpoLecca, Ha COOTBETCTBHE MOCTABJIECHHBIM LIEJISIM U
Ha BBITIOJIHEHNUE YTBEPKICHHbBIX TIAHOB.

Bcnomorarenbnsie iporeccel 1o 'OCT P UCO/MBK 12207 (nanpumep, npo-

LIECCHI COBMECTHOT'O aHAJIN3a U ayJuTa) JOIOJIHAIOT paboTy 10 IPOBEPKE U OLICHKE.

5. 3aBepmienue. [[anHas paboTa COCTOUT U3 CAEAYIOIIMX 33]1ay:
1) ompenenuTh CTENEHb COOTBETCTBHS KOHEYHBIX PE3YJIbTaTOB KPHUTEPHSM,
YCTaHOBJICHHBIM B JIOTOBOPE MJIM OPraHU3allMOHHON TIPOIEAYPE;
2) TPOKOHTPOJMPOBATh PE3yJbTaThl M TMOJHOTY JAOKYMEHTAIIMHM CO3JIaHHBIX
MPOTPAMMHBIX MTPOTYKTOB U BBITIOJHEHHBIX PadoT.
Bce npezcraBieHHbIe OKOHYATEIbHBIE PE3YJIbTaThl H COOTBETCTBYIOIIAS IOKY-
MEHTAIUS JTOJDKHBI OBITh COXPAaHEHBI B apXHMBE B COOTBETCTBUU C YCJIOBHSIMH JOTO-

BOpAa.
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Cranaaprsel B 00J1aCTH YNIPABJEHUS POTPAMMHBIM MPOEKTOM:
PykoBosictBo PMBOK™ coniepkUT PEKOMEHIAIUU 10 YIPaBICHUIO MPOEK-
TaMH B 1IEJIOM;

I'OCT P UCO/M3K 12207 conmepxut nHGOPMAINIO O TPOrPAMMHBIX MPOECK-
Tax, BcroMoratenbHbIX nporeccax (5.2 TOCT P UCO/MOBK 12207) u onuca-
HUE OOJIBIIMHCTBA TOJICKAIIUX peaTu3alid padoT (BUIAOB ACATEIBHOCTH) U
3a1a4 (3agaHui).

HNCO 10006 coaepxxut UHPpOPMAITNIO, OTHOCSIIYIOCS K MOBBIIIEHUIO KaYeCTBa

yIPaBJIEHUs IPOECKTOM.
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3. HPEAITPOEKTHOE OBCJIEJOBAHUE OFBEKTA

3.1. 3agaum U 3TANbI NPEANPOEKTHOr0 00C1e10BAHMS

OOcnenmoBanre TPEANPUITHS SABISETCS BAKHBIM W ONPEICIISIONIAM STarioM
npoektupoBanus MC u nipu nmpaBUILHOM TIOJXOE TIO3BOJISIET COKPATHTh dKCILTyaTa-
IIMOHHBIC PAacXO/Ibl M BPeMsI Ha UCTIPaBIICHUE OIMMOOK, OOHAPYKHBACMBIX TIOCTIE C/Ia-
91 CHCTEMBI.

[TpennpoekTHOE 00CIEI0BaHNE OOBIYHO COCTOUT M3 TPEX ATAIOB:

1) npedsapumenvroe obcredosanue (coop ceedenuii 06 odvekme);

2) ananuz ceedenuil (Onucanue u MoOeiuposarue nPeoMemuol ooaacmu);

3) oyenka sghgpexmusnocmu u yeaecooopaznocmu UT-npoexma.

Ha kaxmom srtare npuMEHSIOTCS Pa3IudHbIC Memoobl UCCAe008AHUSL CUCTEM
ynpaenenus (UCY).

Lenu UCY: ynyudiienue, n3aMeHeHre (PEUHKUHUPHUHT) WK aBTOMAaTU3AIUs CH-
CTEM yIpaBJICHHUS.

Ilpeomem uccneoosanus, TO €CTh TO, YTO HU3y4daeT HUCCIEAOBATEIb C IIEJBIO
pemieHus npobjeM Ha 00BbEKTe, ATO: CHCTeMa 3HAHUM, YMEHHN 1 HaBBIKOB; METOJIBI U
crocoObl; (haKTOPhI BHEIIHEH U BHYTPEHHEH CPeJIbl; MPOIIECChI, POUCXOISIINE B OP-
raHU3allHH.

Obvekmom ucciedosanuss SBISICTCS OPTaHU3AIMS U €€ MOJCHUCTEMBbl — peallb-
HbIe (U3MYECKUE OOBEKTHI, H3MEPSEMbIC KaUeCTBCHHBIMU M KOJUYECTBEHHBIMH T10-
kazatemsiMu. HaydyHoe wucciemoBaHue, Kak TPAaBWIIO, MPOBOAWTCS B TPEIMETHBIX
paMKax OIpeJeICHHOTO HAay4YHOTO MOJAXO0Aa C HWCIOJIb30BaHUEM T'PYIIbl HAyYHBIX
MeTo/10B. Llenn mccnenoBaHuss CUCTEMbI YIPABJICHHS: YIy4IlICHUE, U3MEHEHHE (pe-
WHXWUHUPUHT ) WM aBTOMATH3aIIHUsI CUCTEM yIIPaBICHUS.

Memoo uccredoganusi — 3T0 cOCOO MOTYUCHHUS] HOBOTO 3HAHMUS, a TaK)KE WH-
CTPYMEHTapui, ¢ MOMOIIBID KOTOPOTO MPOBOAMUTCS HCCICIOBAHUE; COBOKYIMHOCTH

IMPpUCMOB 06pa6OTKI/I I/IH(I)OpMaIlI/II/I, ITO3BOJIAIOINX OJOCTHYb LICJ'ICIZ HNCCJIICAO0OBAHU:.
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BriOop MeTo0B HcciieoBaHus, UHTETpalus pa3IMYHbIX METOJIOB MPHU MPOBEACHUU
IPEANPOCKTHOTO 00CIeIOBaHMS OIpEeseTCs 3HAaHUEM, ONBITOM M MHTYHITUEH Crie-
HAAIUCTOB, MIPOBOIAIINX UCCIETOBAHUE.

Metoasl HcclieIoBaHUS TpeaMeTHON objactu mpoektupoBanus MC MoxkHO
pa3ouTh Ha CICAYIONIUE TPYIIIIHL:

® OCHOBaHHBIE Ha WCIOJIL30BAHUU 3HAHUM W HHTYHUIIUU CHEHHUATUCTOB (IKC-
nepmmvle Memoobl);

e (opMaIM30BAaHHOTO TMPEJCTABICHHUS CHUCTEM, OCHOBAHHBIC Ha HMCIIOJIb30BAHUH
MaTEeMaTHYECKUX, YKOHOMHKO-MAaTEMaTHUECKUX METOJIOB U METOJ0B MOJCIIH-
pOBaHUsI, CPEId KOTOPBIX MPU MPOEKTHUPOBAHUU HH(POPMAIIMOHHBIX CUCTEM
oco00e MECTO 3aHUMAKT 2epaguueckue, BKIIOUYAIONIUNE PA3IMYHBIC METOMIbI
rpaduueckoro npeacTaBieHuss nHGopManuu.

® KOMIUIEKCUPOBaHHbIE — C(POPMUPOBAIUCH MyTEM HMHTETPALIMM IKCIEPTHHIX U
dbopMann30BaHHBIX METOJIOB (KOMOMHATOPHKA, CUTYallMOHHOE MOJICIUPOBa-

HUE, TONOJIOTUs, TpadOCEMUOTHKA U JIP).

3.2. Coop cBeneHmii 00 o0beKkTe

Ha npenBapurensHoM 3Tane 00Cie10BaHus PEHIAlOTCs CASAYIOMINE 3a1a4u:

® [pe/IBapUTEIILHOE BBISIBICHUE TPEOOBAaHUM K OyayIlel CUCTEME;

® ONpEAENIEHUE CTPYKTYPhl OPraHU3aLNY;

® OIlpe/eseHue MepeyHs LeJeBbIX QYHKIUNA OpraHu3allNg;

e aHanu3 pacnpenenacHus QYHKIHMA M0 OAPa3IeICHUSIM U COTPYAHUKAM;

® BbISIBIICHUE (PYHKIMOHAIBHBIX B3aUMOJCUCTBUI MEXAYy MOIAPa3ACICHUSIMH,
WH()OPMAITMOHHBIX TTOTOKOB BHYTPH MOAPA3ACICHUN U MKy HUMHU, BHEITHUX
MH(OPMAIIMOHHBIX BO3JICHCTBUIA;

® AHAJIN3 CYyHIECTBYIOIIHUX CPEACTB aBTOMATU3AIMU OPTaHU3aluU U JIp.
JIMMTEeNTbHOCTh MPEIBAPUTEIHLHOTO 00CIeI0BaHNUS OOBIYHO COCTaBiIsAeT 1-2 He-

JACIIN. B Teuenue sToro BpCMCHHU CUCTEMHbBIN aHAJIUTHUK JOJDKCH O6CJ'IG,Z[OB&TB He 00-
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nee 2-3 BUJOB JIEATEIBHOCTH (Y4eT KaJIpoB, OyXranTepus, MEePeBO3KH, MAPKETUHT H

zp.).

COop unbopmanuu st TOCTPOCHUS HOIHOU OU3HeC-MOO0enu Opeanu3ayuu da-

CTO CBOOHUTCA K HM3YYCHHIO AOKYMCHTHPOBAHHBIX I/IH(bOpMaI_[I/IOHHI)IX IIOTOKOB H

byHKUMNA OoApa3AesieHui, a TaKKe MPOU3BOJAUTCS IMyTEM MHTEPBBIOMPOBAHMS U aH-

KCTUPOBAHUA.

K nagamy pabGoT mo oOcienoBaHHMIO OpraHM3aIus OOBIYHO TPEIOCTABISET

KOMILICKT JOKYMCHTOB, B COCTaB KOTOPOTO OOBIYHO BXOOAT.

1)

CBOAHAs MH(pOpMALUsA O AEATEIbHOCTH NPEANpPUATUS (OpPrCcTPyKTypa, uH(MOp-

Maiusi 00 yIpaBiIeHYECKOH, (PMHAHCOBO-PKOHOMUYECKOM, TPOU3BOACTBEHHOM

ACATCIIbHOCTHU IMPCAIIPUATHUA, CBCACHHA 00 yquHoﬁ ITOJIMTHUKE U OT‘IGTHOCTI/I);

2)

el u BHyTpeHHe# nadopmanuu (tadm. 3.1.);

3)
4)

cBefieHHs 00 UH(PPACTPYKType IPEATPHUITHS,

Peectprr uadpopmaniuu

CBCACHUA 00 OTBETCTBECHHBIX Junax 1 UCIIOJIHHUTCIIAX.

PETYISpPHBIA JTOKYMEHTOOOOPOT MPEAnpHUsaTHSI (PEECTPhl BXOISIICH, MCXOs-

Tabmuma 3.1.

Peectp Bxonsuieir uHGppMau

(HaumenoBanue npe-
TIPUSTHSA )

(HaumenoBanue noapasjie-
JICHUS)

XapaKkTepuCTUKU 00pabOTKH TOKYMEHTOB

Ne|HanmeHoOBanue u
Ha3HA4YCHHE JIOKY-

MCHTa

Kto 06paba-
THIBACT

Otkyna no-
CTymaer

TpynoemMkocTb

[TeproauyuHOCTS,
periiaMeHT

Crnioco6 momy-
YCHUA

Peectp BHyTpeHHel nHpopMaun

(HanmenoBanwue mpen-
TIPUSITHS)

(HaumeHnoBaHnue noapaszue-
JICHUS)

XapaKkTepUCTUKU 00pabOTKHU TOKYMEHTOB

Ne|HanmeHnoBaHue u
Ha3HA4YEHHE JTOKY-

MCHTa

Kto 06paba-
THIBAaET

Komy ne-
penaer

TpynoemkocTs

[TepuoauyHOCTS,
periiaMeHT

Crnoco6 nomy-
YCHUS

Peectp ucxonsmeit nadopmarun

(HanmenoBanue npe-
TIPUSTHUS)

(HammenoBaHue moppas-
JIeTICHUS])

XapaKkTepuCTUKH 00pabOTKH TOKYMEHTOB

Ne|HanmeHoBaHuE 1
Ha3HAYEHHE JIOKY-

MCHTa

Kro o6paba-
TBHIBACT

Kyna no-
CTymaeT

TpynoemkocThb

IIeproanuHOCTS,
periaMeHTt

Crioco6 momyye-
HUS
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OauH U3 METOJ0B UCCIIEIOBAaHUS, KOTOPBIM MOXET ObITh NPUMEHEH Ha JTarle
cOopa cBeICHUMN — unmepavIoUposatue.
Cnucku BONPOCOB JJIsl UHTEPBBIOUPOBAHUS U AHKETUPOBAHUS COCTABIISIIOTCS
N0 KaXIoMy o0O0cienyeMoMy TOJpa3JeieHUI0 U YTBEPKAAIOTCS PYyKOBOAUTEIEM
KOMITAaHUU. DTO JENAETCs C UETbIO:
® [pPEeIOTBpAICHUS T0CTyIAa K KOH(DUACHIIMATbHON nH(pOopMaIny;
® YCWICHHS IIeJIEBOM HAMIPaBICHHOCTH 00CIICIOBAHUS;
® MHUHUMH3ALUHUHM OTBJICYEHUS COTPYJHUKOB TMPEANPUATHI OT BBIIOJIHEHUS
JIOJPKHOCTHBIX 00S13aHHOCTEN.
O0mmii mepeyeHb BONMPOCOB (C UX MOCICAYIOUICH JAeTaau3alueii) BKIoYaeT
CJIEAYIOIIUE TyHKTHI:
® OCHOBHBIC 33J]a4M MOIpa3ICIICHUN;
e cobOupaemMas U perucTpupyemasi HHHOpMAIIHS;
® OTYETHOCTH;
® B3aMMOJICHCTBUE C IPYTHUMH NOAPA3ACICHUIMH.
AHKeTBI ISl PYKOBOJAUTEJICH U CHENUATUCTOB MOTYT COJAEpPKaTh CIEAYIO-
II1E BOIIPOCHI:
® KaKOBBI (C MO3UIIMIA BAIIETO MOJPA3EICHU) TOJDKHBI OBITh HENH CO3JIaHMUS
WHTETPUPOBAHHON CUCTEMBI YIIPABICHUS IPEANPUITUEM;
® OpraHu3allMOHHAs CTPYKTypa MOApa3ACICHUS;
® 33]]a4M NOAPA3ACICHUS;
® [I0CIEN0BATEIbHOCTD JIEUCTBUI MIPU BBIIIOJIHEHUH 3a/a4;
® ¢ KaKMMHU TUIIAMH BHEIIHUX OpraHu3aiui (0aHK, 3aKa34MK, MOCTABIIUK U T.II.)
B3aMMOJICHCTBYET MOJIpa3/ielIeHHe U Kakoil nH(popmanneit 0OMeHUBaeTCs;
® KakKUM CIIPAaBOYHBIM MaTepUajoM BbI NOJIb3YETECH;
® CKOJBHKO BpEMEHU (B MUHYTAax) Bbl TPATUTE Ha UCIOJHEHHE OCHOBHBIX OIepa-
[[Mii; HA KaKUe JaThl IPUXOSTCS «IUKOBBIE HArPY3KU» (MEPUOJIUYHOCTh B Me-

CsIlI, KBApTaJl, TOJ U T.]I.); TEXHUYECKOE OCHAIIICHUE MOApa3IeeHUs] (KOMITbIO-
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TEpBl, CETh, MOJIEM M T.II.); UCIIOJIb3yEMbIE MPOrPAMMHbBIE MPOAYKTHI JJIs aB-
TOMaTH3allui OU3HEC-TIPOIIECCOB;

® KakKHE OTYETHI U KAK YaCTO Bbl TOTOBUTE JJI1 PYKOBOJICTBA; KJIOUEBBIE CIIEIMA-
JHUCTHI MOAPAa3IeICHHs], CIOCOOHBIE OTBETUTH Ha JIF0OObIE BOMPOCHI MO OM3HEC-
nporeccaM, IPUMEHSEMBIM B ITOAPAa3/IE€ICHUN;

® XapaKTEPUCTHKHU yIaJEHHBIX 0ObEKTOB YIIPABICHUS;

® JIOKYMEHTOOOOpPOT Ha pabodeM MecTe.

CoOpanHble TakMM 00pa3oM JaHHbIE, KaK IPABUIIO, HE OXBAaThIBAIOT BCEX CY-
IIECTBEHHBIX CTOPOH OPTraHU3AI[MOHHON AESTEIBHOCTU U 00J1a/1al0T BBICOKOM CTere-
HbIO CyOBEKTUBHOCTH. W caMoe TilaBHOE, YTO TaKOro pojaa OOCJeI0BaHUs HE BBISIB-
JISIOT YCTOMYMBBIX (DaKTOPOB, CBA3AHHBIX CO CHEIU(PUUECCKUMH OCOOCHHOCTSAMH Op-
raHu3alyy, BO3ACHCTBOBAaTh Ha KOTOPHIE MOKHO HMCKJIIOYHUTEIBHO METOAaMu (PyHK-
LIHOHAJILHOW HACTPOMKHU OPraHU3alMOHHON CUCTEMBI.

AHanu3 onpocoB pyKOBOAUTENEH 00CIeayEeMbIX OpraHU3alMi U IPeapUsSTUR
MOKa3bIBAET, YTO UX MPEACTABIICHUS O CTPYKTYpE OpraHu3aluu, OOIIKX U JIOKAJIbHBIX
Hensx (pyHKIMOHUPOBAHUS, 3ajauyax U (PyHKUMAX MOJpa3fesieHul, a Takke MOoI4u-
HEHHOCTH PabOTHUKOB MHOTJIa UMEIOT MPOTUBOPEUUBHIN Xapakrep. Kpome toro, atu
MPEJICTaBICHUS TOJYacC PACXOAATCS € OPUIHAIBHO ACKIAPUPYEMBIMH IENSAMU U
IpaBUJIaMU WK IPOTUBOpEYAT (PaKTUUECKOH JeATeIbHOCTH.

Ecnu crpykrypy MH(pOpManMOHHBIX MOTOKOB MOKHO BBISIBUTH MO 00pasiam
JOKYMEHTOB U KOHPUTYpalHusiM KOMIBIOTEPHBIX CeTeil U 0a3 JaHHBIX, TO CTPYKTYpa
peaNbHBIX MHUKPOIIPOILIECCOB, OCYIIECTBIISIEMBIX MEPCOHAIOM B WH(MOPMAIMOHHBIX
KOHTAaKTax (B 3HAYUTEIbHON Mepe HEJOKYMEHTUPOBAHHBIX ) OCTAETCS HEU3BECTHOM.

OTBeTHI Ha 3TU BOMPOCHI MOKET JIaTh CMPYKMYPHO-DYHKYUOHANbHASL OUACHO-
cmuKka, OCHOBaHHasi HA METOJaxX CIUIOMIHOW (i BhIOOpOUHOM) (poTorpaduu pado-
4Yero BpeMeHU nepconana. Llenb AnarHocTuku — mogy4yeHne JOCTOBEPHOro 3HAHUS 00
OpraHu3alliy U OPTaHU3ALMOHHBIX OTHOIICHUSIX €€ (DYHKIIMOHAJIBHBIX AJIEMEHTOB.

B cBs3u ¢ 3TUM K BaKHEWIIMM 3aa4aM (DYyHKIIMOHAJILHON TMarHOCTUKU Opra-

HU3ALUOHHBIX CTPYKTYP OTHOCATCS:
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e iaccuukanusa cyObeKTOB (PYHKIIMOHMpPOBaHUA (KaTeropui u rpymnm padoT-
HUKOB);

e KJjaccu(puKanus 3JEMEHTOB Mpoliecca GyHKIIMOHUPOBAaHUS (IeHCTBUH, MpoLie-
ayp);

e KiaccuuKanysg HampaBJICHUH (pemaeMbIX TpoOsieM), mened (QyHKIIMOHUPO-
BaHUS;

e KiIaccuuKanus 3JIeMEHTOB HH(GOPMAIIMOHHBIX TOTOKOB;

® [IpOBEACHHUE 00CIIEeI0BaHUA NEATEIbHOCTH IEPCOHANA OpraHu3aliy;

® lcClIeIOBaHUE pachpeesieHus: (M0 BPEeMEHHM W YacTOTE) OpraHU3allMOHHBIX
XapaKTEPUCTHUK: NPOLELYpP, KOHTAKTOB I€PCOHANIA, HAIIPABJICHUI NEATEIbHO-
CTH, 3JIEMEHTOB MH(POPMALIMOHHBIX MOTOKOB — MO OTAEJIBHOCTU U B KOMOMHA-
USX JIpYyr C APYTOM MO KaTeropusiM paOOTHUKOB, BUAAM MPOLEAYp U HUX
HaIPaBJICHUAM (COIJIACHO Pe3yJIbTaTaM U JIOTUKE HCCIIeIOBAaHUN);

® BbLISIBIICHUE pPEAIbHOW CTPYKTYpPhl (PYHKIIMOHAJIBHBIX, WH()OPMAIMOHHBIX,
UEpapXUYECKUX, BPEMEHHBIX, MPOOJIEMHBIX OTHOLIEHUI MEXIy PYKOBOIUTE-
JSIMU, COTPYAHUKAMU U TIOJIPa3/ICTICHUSIMU;

® YCTaHOBJICHHE CTPYKTYpPHI pacrlpeieieHus: pabodyero BpeMeHU PYKOBOIUTENEH
Y NIEPCOHAJIA OTHOCUTENBHO (PYHKIMH, MPOOJIEM U LIETE OpraHu3aluu;

® BbLISIBIICHHE OCHOBHBIX TEXHOJIOTHM (DYHKIIMOHMpPOBAHWS oOpraHu3anuu (UH-
(OopMaIMOHHBIX MPOIIECCOB, BKIIOYAs U HEIOKYMEHTUPOBAHHBIE), UX LIEJIEIO-
JIaraHysl B CPABHEHUH C JIEKJIIAPUPYEMBIMU LEISIMU OpTaHU3ALINH;

® BBHISBJICHHUE OJHOPOAHBIX IO CreNU(UKe NEATETbHOCTH, LIEJIeBOM OpUEHTAIUU
U peajbHON MOJYMHEHHOCTHU TpPyII pabOTHUKOB, (HOPMHUPOBAHHME PEATbHOU
MO/IEJIM OPTaHU3ALMOHHOM CTPYKTYPBI U CPABHEHUE €€ C JIEKJIapUPYEMON;

® ONpeleJeHUE NPUYMH PAcCOrIacoBaHUs ACKIAPUPYEMOU M peanbHOU CTPYK-

TYpPbI OPTaHU3aINOHHBIX OTHOIIICHUH.

Cnnownoti «ghomoepacghuetly paboueco 8pemenu HA3BIBACTCS HEMPEPHIBHOE
HaOJIIOICHUE U PEruCTpalusl XapaKTepUCTUK paOOTHHUKOB B Mpouecce (PyHKIUOHU-

pOBaHUS B TeUeHHUE Bcero padodero aus. MHpopMaims mocaeaoBaTeIbHO BHOCATCS B
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3apaHee 3aroTOBJICHHYIO pabouyro TabIuIly, KOTOpasi 0 OKOHYaHUH MPOLEAYPHI 00-
CJIeIOBaHUS TOTOJIHAETCS IOMOJHUTEILHBIMU XapaKTEPUCTUKAMU: TEXHOJIOTHYEeCKast
BETBb, CUCTEMHas (YHKIIHUSI, IPEIMET, aCIIEKT, SMOLMOHANIbHBIN (hoH 1 ap. HacTs mo-
Kazareseil, Te, 4TO IOMEUYEHbI 3BE3/I0UKOM, 3aMONHSIOTCS B Mpoliecce 00CIe0BaHUs,
octanbHble — nocie. Coaepkanue padoued TabJIUIIbI MOKET OBITh CIEAYIOIINM:
e HoMmep (10 NOPAIKY);
® areHt (JOJDKHOCTh 00CIeayeMoro paboTHHUKA);
e BpeMs, B TEYEHUE KOTOPOTO BBINOJHAIACH IPOLENYPA;
e [pouenypa (HaMMEHOBAHHME COJIEP/KAaHUS COBOKYITHOCTH 3JIEMEHTApHBIX JEH-
CTBUM, 00BEAMHEHHBIX OOIIIHOCTHIO PEIIaeMOil YaCTHOM 3a1aun);
e cojepxkanue (CyTh IPOIEAYPhI, KOTOpasl 10 KHA OBITh KJIacCuPUImpoBaHa);
e wuHbopMarus (HampaBleHUE JBMKEHHS HWHGPOPMAIMU MEXAY areHTOM H
KOHTPareHToM);
® YHUIMATHUBA (MHULIMATOP HAayaja BHIMOJHEHUS JaHHOUW MPOUEAYypHI);
® KOHTpareHt (JOJKHOCTh PAaOOTHHKA, KOTOPBIA HAaXOJUTCSA C OOCIEeNyeMbIM B
KOHTAKTE);
e OTHoIIEHUE (oTpaxkaroas cyOOpIUHALIMIO areHTa U KOHTpareHTa ¢popma B3a-
MMOJICHCTBUS B JAHHOW MPOLEAYPE);

e nmpobisiema (CIOBECHasl XapaKTepUCTHUKA PerIaeMoi mpoOieMsbl).

Pe3yjibTaToM NpeanpoekTHOro o0cjeq0BaHusA J0JKEH ABUThCS «Omuem 06
aKcnpecc-o006¢ci1ed08aHuy nPeonpusmusy, KOTOPbIi BKIIOYAET CIeayIolee:

® KpaTKOe CXEMaTHYHOE OMHCAaHHE OM3HEC-TIPOIECCOB (HAMpUMEp: yIpaBiICHUE
3aKynKaMu M 3aracaMu, YNpaBJIeHUE MPOU3BOACTBOM, YIPABICHHUE Mpoaaxka-
MH, yrpaBjieHne PUHAHCOBBIMHU PECYPCaMu);

® OCHOBHbBIEC TPEOOBAHMS U PUOPUTETHI ABTOMATH3AIINN;

® OIICHKa HEOOXOAUMBIX JJi 0OeceueHUs MPOEKTa PECYPCOB 3aKa3UMKa;

® OIICHKA BO3MOXHOCTH aBTOMAaTHU3AINU, TPEJIOKEHUS IO CO3/IaHUI0 aBTOMATH-

3UPOBAHHOM CUCTEMBI C OLIEHKOM IPUMEPHBIX CPOKOB U CTOUMOCTH.
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JIOKyMEHTBI, BXOISIIHAE B OTYET 00 00CIIeIOBAaHNN, MOTYT OBITh MPEACTABICHBI
B BHJIC TEKCTOBOTO OMMCAHUS WJIM TaOJUI[ C ONMMCAHUEM OTIepaIliii, NCTIOTHUTENCH U
JOKYMEHTOB OU3HEC MPOLECCOB.

Hngopmayus, nonyuennas 6 pesyibmame NpeonpoeKmmuo2o 00Cied08aHUs.,
aHAIIM3UPYETCS C TIOMOIIBIO Memo008 CIMPYKMYPHO20 U/UlU 00beKMHO20 AHAIU3A |
UCTIONB3YETCsl AJISl MIOCTPOCHUS MoOenell deamenbHocmu opeanuzayuu. Moaenb op-
raHu3alliy MPEANoaraeT MoCTPOCHNUE IBYX BUIOB MOJICIICH:

® MOJICIH «KaK €CTh», OTPaXKAIOIICH CYIIECTBYIOIIEe HA MOMEHT O00CIIeIOBAaHUS

MOJIOKEHHE JeJl B OpraHU3allid M TO3BOJISIOUICH MOHATh, KaKUM 00pazom

GYyHKIMOHUPYET JaHHAs OpraHu3allys, a TaK)Ke BBISIBUTH Y3KHE MeECTa U

chopMyIMPOBATh MPEATIOKEHUS TI0 yITyUIICHHIO;

® MOJIEIH «KaK JIOJDKHO OBITHY, OTpaKarolei MpeICTaBICHNE O HOBBIX TEXHOJIO-

TUsIX padOThI OpraHU3alIUH.

Kaxxgast u3 mMojeneld BKIrO9aeT B ceOsl MOMHYI0 (QYHKIMOHAIBHYIO U HH)OP-
MAIMOHHYIO MOJIEJb JAEITEIbHOCTH OpraHU3alliH, a TAKKe€ MOJEIb, OMUCHIBAIOIIYIO
JTMHAMHKY TTOBEACHUS OpTraHU3aIiu (B cliydae HEOOXOIMMOCTH).

B kauecTBE OCHOBHOTO Kapkaca, OOBEIMHSIONIETO M CHCTEMAaTHU3UPYIOIIEro
BCE 3HAHUS 1O OM3HEC-MOJIEIH, MOKHO UCIIOIh30BaTh pa3InuHbIe dTAOHHBIE (pede-

PEHTHBIE) MOJIEIIH.

3.3. Onucanue cBeIeHUM

[Iponiemypa CA mist onmucanus IpeIMETHOM 00J1acTH

[Iporemypa cUCTEMHOTO aHaIU3a I ONUCAHUS NPeOMemHOU 001acmuy BKITIO-
YaeT HUKECIEYIOINE Tallb:
1. OnpenesieHne acneKkTa PACCMOTPEHUS CUCTEMBI, T.€. ONPEACIICHUE TOYKU
3peHus, ¢ KOTOPOH paccMaTpuBaeTcsi OOBEKT.
2. Onpenesienne o0bekTa. B KauecTBe CUCTEMBI MOXKET U3y4aThCs 1EJI0€ MPe/i-

IMpUATUC HUIIKN €T0 IMOACUCTEMA, HAIIPpUMCP, OTACIIBHOC ITOAPA3ACIICHUC. 3I[GCI)
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OoNpCACIIICTCA OCHOBHAA ACATCIbHOCTL, HAIIPUMEDP BBIITYCK OIIPCACICHHBIX H3-

JIeNUH ¥ TIaBHas 1eib (PYHKIIMOHUPOBAHUS, HAIpUMED, TOJydYeHUe TPUObLIH,

eciu 00BbeKT (PYHKITMOHUPYET 3a CUET COOCTBEHHBIX CPEJICTB.

Broiesienue 3,1eMeHTOB. DJIEMEHTHI IOJHKHBI OBITh BBIJICJICHBI C TOYKH 3PCHUS

IIOCTaBJICHHOM 3aJa4u Ha 00BeKTe. DJIEMEHTAaMH B CHCTEME MOT'YT ABJIATBCA

MOJpa3AesieHus U N0JKHOCTH. Hanmpumep:

PYKOBOJUTENb NpeAnpusTus (OH e sBIsSeTCs [ JaBHBIM JTUPEKTOPOM) —
riiaBHas (PyHKIUS KOTOPOTO MPUHHUMATH IJIABHBIE YIPABJICHUYECKHE pellle-
HUS 0 Pa3JIMYHBIM BOMPOCAM: O HaliMe€ M YBOJBHEHHUM IEpCOHANa, U 3a-
KJIFOUaTh JOTOBOPHI C MOTEHIIMAIbHBIMU KIIMEHTAMU;

rJaBHbIN Oyxrantep npeanpuatus. OCHOBHOU (PYHKIIMEH SBIsSETCS BeICHHE
OyXTaJTepCKOTO yueTa Ha IPEANPUITUH, paclipe/ie]IeHue CpeICTB, BhIIIaTa
3apabOTHOM TIJIaTHI;

Oyxrantep (paOOTHUKM OyXTanTepuH) — OCYHISCTBIISIIOT OYMaKHYIO U
YYETHYIO paboTy 10 BEICHUIO OyXTaaTepuHu;

3aBEIYIOIIMN XO35IMCTBEHHOW YACThIO MPEANPHUITUS — PACTIPEACIISIET MaTe-
pHUaJbHBIE PECYPCHI IO LIEXaM U OTACIICHUSIM;

JIUTEUIIUKHA — OCYIIECTBIIAIOT BBIILUIABKY U co3aanue TMILI;

ciecapu — OCYIISCTBISIIOT MEJIKUM PEMOHT U OOCIy>KHMBaHUE IPOU3BO/I-
CTBEHHOTO 000PYI0OBaHUS U APYTOi TEXHUKU;

PabOTHUKH OTJeNIa KOMITBIOTEPHOTO o0ecrieueHus: — 00ecreynBaT paboTy
0(pHCHON TEeXHUKHU Ha MPEAINPUATUH;

OXpaHHUKH — 00ECIIeYNBAIOT 0€30MMaCHOCTh Ha TPEMPUSATHH;

WHXXEHEPHI — BEIYT PacyeThl, CBSI3aHHbIC C YJIYUIICHUEM CTapoil MpOIyK-

LIMX U BBEJIEHUS HOBOIA.

Onpenenenue noacucreM. [logcucremamu MOTyT SBISITBCS OTACINBI, paboTa-

IOmMUE CaMOCTOATCIIbHO, HO IJII JOCTHXKCHHA OCHOBHOH ACATCIIBHOCTH — BBI-

IyCKa MPOIYKIIHH:

PYKOBOJICTBO MPEAIIPUATHEM;

OTACI NHXKCHCPOB,
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e 0T/ CObITAa U IPOJAXKHU NPOAYKIUY;

® OTJe] MapKETHUHTA,

e Oyxrairepus;

e (uHAHCOBBIN OT/CH,

® OTJeJ] KOMITBIOTEPHOTO 00eCIIeUeHN s,

® XO3SMCTBECHHBIN OTACI,

® OTIEJ] KaJIpoB;

® OTJIEJl KyphePCKOM JOCTaBKHU.

Onpenenenue BHelIHel cpeabl. OnpenensoTcs CyObeKThl BHEIIHEH CPebl,
OKa3bIBAIOIINE CYIIECTBEHHOE BIIMSHUE HA MPEANPHUATHE, HAPUMEDP, KOHKY-
PEHTBHI, TIOCTABIIUKH, TIOTCHITHATIbHBIE TTOTPEOUTEIIH U JIP.

Onpenenenne QyHKIUOHAIBHON CTPYKTYpbl npeanpusaTus (QpyHKIHO-
HaJIbHBIX 00J1aCTCH U MX ACATCIBHOCTH).

BoiiesieHHe M onMcaHue OM3Hec mpoueccoB (IIPOIECCHOE OMHMCAHUE IPEI-

METHOU 00J1aCcTH).

[IponieccHOE onucanue NpeaMETHON 00IacTu

OcHOBHBIE MOHATHS nmpomecca

Huke npuBeieH cCIMCOK OCHOBHBIX MOHATUM TTpoliecca:

npoyecc B TepmuHax ISO 9000:2000 — 3T0 COBOKYIHOCTh B3aMMOCBA3aHHBIX
WM B3aUMOJICHCTBYIONIUX BUIOB JEATEIHLHOCTH, TPEOOPA3YIONUX «BXOIBD) B
«BBIXOJIBD».

énadeney npoyecca — A0IHKHOCTHOE JIUII0, HECYIIee OTBETCTBEHHOCTh 32 X0/ U
pe3ynbTaThl npoyecca,

pecypcyl — PECYPChI, BBIIEIEHHBIE B PACIOPSIKEHUE 61a0envya npoyecca s
€ro MpOBEJEHUs; MOTYT BKJIIOYaTh — 000pyA0BaHKE (TIPOU3BOJICTBEHHOE, KOH-

TPOJBHO-U3MEPUTENIBHOE, OPUCHOE U Ap.), HNEPCOHAN, MOMEUICHUs, Cpeny,
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TPAHCIIOPT, CBA3b, MaTepUalibl (BCIIOMOTraTeabHbIE), (PMHAHCHI, TOKYMEHTAIIUS
UT. I.;

® napamempsl npoyecca — XapakTepucTuku (nHdopmalms) no koropsiM Brase-
JIeT] npoyecca W BBHICITUN PYKOBOIUTENh MOTYT CYyJWTh O TOM, HACKOJIBKO (-
(EeKTUBHO BBITIOJIHACTCA HMpoyecc M JOCTUTAIOTCS JIM 3alIaHUPOBAHHBIE pe-
3yJIbTaTHI,

® nocmaswuxk — CyObEKT, MPEAOCTABIISAIOIINN PECYPCHI.

® nompebumensb — NOTPEOUTEND PE3YJIBTATOB Hpoyeccad, CTENEHb YAOBIETBOPEH-
HOCTH KOTOPOI'O Tak)Ke MpeaHa3HadyeHa i oueHku 3ddexruBHocTu [pouec-
ca;

® 8X00bl npoyecca — BXOIHBIE OOBEKTHI (CHIPhE, MPOMYKIIHS, KOMIUICKTAITHS,
uH(opManKsa WU yCiayra), KOTOpble MPeoOpa3yroTcs B 6blx00bl Tpoliecca B
XO0JI€ BBITIOJHEHHSI npoyecca. YacTo 6xo0vl OMHOTO npoyecca SBISIOTCS BBIXO-
JlaMU IPyTOrO;

® 8bIX00bl Npoyecca — MPONYKIUS, UHPOPMAIUS WU YCIyra paju KOTOPOH Cy-
HIECTBYET npoyecc.

® cemb npoyeccos opeanuzayuu — 00ObEJUHEHNE B3aUMOCBA3aHHBIX U B3aMOCO-

IIaCOBAHHBIX npoyeccos OpraHnu3alivul B CAUHYIO CUCTCMY.

IIpaBuiia NpoueccHOro ONUCAHUS MPeIMETHOH 00J1aCTH

1) Bce  mpomecchl  JCNATCA  HA  OCHOGHble W BCIIOMOTATCIIbHBIC
(cm. «Kmaccudukarus Ousnec nporieccoB»). Uepes ocrosnble npoyeccot Tpo-
XOJIAT TPOW3BOAUMAsS MPOMYKIMS W/WIM YCIYTH W WX KOMITOHGHTHI (Mapke-
TUHT, TPOEKT, BXONAIIME MaTepuaibl W JAp.). BcromorarenbHbIE MPOIECCHI
npeHa3Ha4YeHbl JJI1 HOPMaJIbHOTO (YHKIMOHUPOBAHUS OCHOBHBIX MPOLIECCOB
(pabota oduca, X03siCTBEHHAs AEATENBHOCTb, OOyUYEHHE MepcoHaNa, MOAro-
TOBKa JIOKYMEHTAlIUH );

2) OCHOBHBIX IIPOIIECCOB JOJIKHO OBITH He OoJiee ueM 7+2;

3) xaxawii [Tporecc T0DKeH KMETh TOJIBKO OJTHOTO BIIAJIENbIIA;
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4) BIaCINbIly TOJIKHBI OBITh BBIJCICHBI BCE HEOOXOIMMBIC PECYPCHI U IIOJTHOMO-
Yusi U YCTAHOBJICHBI noxasamenu d¢gexmueHocmu npoyecca, OCHOBHbIC U3
KOTOPBIX: 3ampamvl HA OCyujecmeienue npoyecca; paciem epemeHu Ha ocy-
Wecmeienue npoyecca; NoKazameiu Kavecmea npoyecca,

5) mpHOpPHUTET B yCTaHOBJICHUU TPEOOBAHHM K 6bIX00aM npouyecca AMEET nompe-
oumens pe3ynbTaToB Ilporecca. «Knuent Bcerna npasy». [lpu atom nompebu-
meib MOXKET ObITh KaK BHEITHWUM, TaK U BHYTPEHHUM, TO €CTh BBIXOJ OJHOTO
IpoIecca MOXKET SIBJISITHCS. BXOJIOM JIPYTOro B MpEJeax 0THON OpraHU3allNH,

6) Biajenell nmpouecca U TOJIBKO OH OJIMH HECET OTBETCTBEHHOCTH!
® 3a BBISBICHUE W BBINONHEHHE TpeOoBanuii [loTpebutens, B ToM dmcie

BHYTPEHHETO;
e 3a3pPEeKTUBHOCTH MPOIIECCa;
® 3a pe3yJbTaT MpoIecca;
® 32 ero CBOEBpEMEHHYI0 jocTaBKy [loTpedurento.

7) BCE OTKJIOHEHUSI OT HOPMAJILHOI'O TEYCHHUS MPoIecca A0DKHBI PUKCHPOBATHCS

¥ pacCMaTPHUBAThLCA Kak 0asza JJig yIydIIeHUuH ¢ y9eTOM SKOHOMUYECKOH Tierie-

CO00Pa3HOCTH KOPPEKTUPOBKH IpoIiecca.

Kinaccnduxkanus 0u3Hec npoueccos

Peanuzanmsi mporieccHOro moaxoaa TpeOyeT 4eTKOW CTPYKTypH3aluu Ou3Hec
IPOLIECCOB.

[lepBoil mombITKOM Kiaccu(UUHUPOBATH OM3HEC-TIpoLIECChl Oblla pa3padoTka
MOJIENM TIENOYKH co3/anus gooaBnenHoi croumocTH (Value Chain), mpeniosxeHHas
Maiixsiom Iloprepom (tab6s.) B 1980 roay. BII Ob110 npeniokeHo AeTUTh HA OCHO8-
Hule B 6cnomozamenvuvie. Knaccuduxarmus M. [loprepa momyunna pa3BuTHE B pe-
3yJabTaTe peanusanuu HopBexckoro npoekrta TOPP (The Productivity Program of the
Technology Industry — mporpaMma MOBBIIIEHHS TPOU3BOAMTEIBHOCTH MTPOMBIIILICH-
HOCTH) TIO CPaBHUTEIBHOMY OCHUMapKUHTY. Tak ke MOoCpeiCTBOM OEHUMApKUHTA

AMepuKkaHCKuUW TIeHTp mnpou3BoguTenbHOcTH U KadectBa APQC (American
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Productivity & Quality Center) pa3paboTtan Kpocc-OTpacieByr CTPYKTYpPY KJIaccCH-

dukaruu nporeccoB PCF (Process Classification Framework). B HacTosiiiee Bpems

MHOTHE MPEANPUATUSI UCTIONB3YIOT KiIacCU(PUKAIMIO, TTPEAJIOKEHHYIO B CTaHAapTe

I'OCT P UCO 9001-2008.

[Toaxonp! x kimaccuduxaryu bIT

Tabmauma 3.2.

M. Iloptep TOPP APQC I'OCT P MICO 9001-2008
® OCHOBHBIE; NIEPBUYHBIE; ® OIEpalOHHEIC; MPOIIECCHI BBICILIETO PYKO-
e BCIIOMOTaTelb- NOJJICP)KUBAIO- | ®  YIPaBICHUS U BOJICTBA;
HBIC. mue; HOJICPKKH. HPOLIECCHl MEHEHKMEHTA
pa3BHUTHSL. pecypcos;

MPOLIECCH U3MEPEHUSI,
aHaNIM3a U yJIy4qllICHHUS;
MIPOLIECCHI KUZHEHHOTO
LMKJIA IPOAYKITUH.

[To APQC nensarcs Ha 12 kareropuit (Kakmas KaTteropusi pa30OWBacTCs Ha

IPYIIbI), U3 KOTOPHIX 5 KaTeropuid — OMepallMOHHBIE MPOLECChl, 7 — MPOLECCHI

YHPAaBJIICHUSA U IMTOAACPIKKH:

KaTeropuy onepamuoHHBIX Mpoueccos (Operating processes):

e paspabotka crpareruu (Develop Vision and Strategy);

e paspaboTka W ympapieHue npoxykramu u yciyramu (Develop and Manage

Products and Services);

e pHIHOK U mponaxa npoaykroB u ycuyr (Market and Sell Products and Ser-

vices);

e jocraBka npoaykToB u ycuyr (Deliver Products and Services);

e ympaeneHue o0cmyxuBanueM kimeHToB (Manage Customer Service);

KATeropuM MPoIEcCOB ynpaBJjieHHs u moaaep:kku (management and support ser-

vices):

e pa3paboTka M TMOAJEpKKa denoBedeckoro kanutana (Develop and Manage

Human Capital);

® yIIpaBJICHUE

Technology);

UH(OPMAIMOHHBIMU
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e ynpasieHue puHaHcoBeIMU pecypcamu (Manage Financial Resources);

e TmpuoOpeTeHre, CTPOUTEILCTBO W YIpaBieHHWE coOcTBeHHOCTHIO (Acquire,
Construct, and Manage Property);

e ympaBjcHHE OXpaHOW okpyxaroriei cpexbl (Manage Environmental Health
and Safety (EHS));

e ympasneHue BHemHUME cBs3simu (Manage External Relationships);

e yIpaBlicHHE 3HAHUSAMH, yIydlleHusaMu u u3menenusimu (Manage Knowledge,

Improvement, and Change).

CymiectBytoT apyrue crnocoObl kiaccudukanuu bII: mo creneHu ciokHOCTH,

JETAIA3alNH, TI0 MECTY B OPICTPYKTYPE, UEPAPXUU LIECIIEU U T.1.

Haubonee pacnpoctpaHeHa cienyromas Kiaccu(uKamus MpOIecCOB B 3aBU-
CHUMOCTH OT WX Ha3HAUCHUS: OCHOBHbLE, YNpasieHus U obecneyeHusi, B COOTBETCTBHU
C KOTOPOH MOJIENIb NIeATEIHHOCTH OpPTaHW3aIllMi MOXKHO TPEICTaBUTH CIICTYIOIINM

obpazom (puc. 3.1.)

[Tponeccel ynpaBieHus <

A 4

Ocnognsie bIT (mpegocrabie-

ITocTas- > HuS IPOYKIMH U YCIyT) > [ToTpebu-
ITUKH TCIINU

A

A\ 4

[Tpoteccr obecnieueHus

Puc. 3.1. YopoiueHnHas MOJeNb 1eITeIbHOCTH KOMITAaHUH

OcHoBHBIe TIponecchl — 310 npouecchl XKL npoaykiun koMnaHuu. ITo «ro-
PU3OHTAIBHBIC» MPOIECCHI, HAMPABICHHBIC HA CO3/IaHUE U peaIM3allii0 TOBapa WU
YCIIYTH, TPEICTABISIOMINUX [IEHHOCTh ISl KJIMEHTa U 00ecTeunBaronIue J0X04 KOM-
TTaHUH.

OcHOBHBIE MPOIECCH MPUHATO OMUCHIBATH MO CIAEAYIOUIEH MPOU3BOICTBEHHO-

KOMMCp‘ICCKOﬁ OCIIOYKC:
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1) mepBHYHOE B3aMMOJICHCTBHUE C KIIMEHTOM U OIIPECIICHUE €ro MOTPeOHOCTEH;
2) peanu3anus 3ampoca (3asBKH, 3aKa3a, KOHTPAKTA U T.I1.) KIIMEHTA;

3) mocCienpoaKHOE COMPOBOXKICHHE;

4) MOHHUTOPHUHT YJOBJICTBOPCHHUS OTPEOHOCTEH.

[Ipouecc «pearuszayusa (3anpoca kiueHma)y» MOXKET ObITh IEKOMIIO3UPOBAH Ha

cleAyIoIIMe MOANPOLECCH (ITPOIECChl 00Iee HU3KOTO YPOBHS):
e pa3paboTka (IPOEKTUPOBAHUE) IPOAYKIUU;
® 3aKynka (TOBapOB, MaTEPUAIOB, KOMIUIEKTYIOIINX U3IETUI), B TOM YHCIIE:
O TpaHCHOPTUPOBKA (3aKYILIEHHOTO);
O pa3rpys3ka, IpueMKa Ha CKJIaJl U XpaHeHue (3aKyIJIEHHOT0);
® IIPOU3BOJCTBO (CO CBOMM TEXHOJIOTMYECKUM IIUKJIOM U BHYTPEHHEH JIOTUCTU-
KOM);
® [pHUEMKa Ha CKJIaJ] U XpaHEeHHE (TOTOBOM MPOIYKIIUH);
® OTrpy3Ka, B TOM YHCJIE, KOHCEPBAILlUA U YIIaKOBKa, MIOTPy3Ka, JOCTaBKa);
® IIyCKO-HaJIaJIKa;
® OKa3zaHHue yCayr (MpeayCMOTPEHHBIX KOHTPAKTOM Ha MOCTABKY HJIM UMEIOIIUX

CaMOCTOSITeNIbHOE 3HAYCHUE) U T.11.

OTH dTanbl MEMOYKH TaK)Ke CTaHIapTHBI, HarpuMmep, B ctanaapre SO penak-
muu 1994 r. mpuBezeHbl MHOTHE U3 3THUX MPOILIECCOB B KAayecTBE 00s3aTEIbHBIX U
nojuiexkanux ceprudukanuu). [Iposeputs, Kakue OU3HEC-LIETIOYKH CYIIECTBYIOT Ha
OPEIIPUITUNA, MOKHO C IMOMOIIBIO MPOEKIMH KaKJIOTO U3 BBIIEICHHBIX «OH3HECOB,
OPOAYKLUMU W YCIyT» Ha BBIIIEYKa3aHHBIM (CTaHAApTHBINA) OMOIMOTEUHBIN KiIaccH-
(buKaTop JKU3HEHHOTO WIH YKe MPOU3BOJICTBEHHOTO IIUKIIA.

Jlis oueHKH 3TaroB padoThl ¢ JIOOBIM JOKYMEHTOM MOXKHO HCIIOJIb30BaTh
TaK)K€ aHaJN3 <OKU3HEHHOTO IMKJIA JTOKYMEHTa», KOTOPBIM MOXET BBITJISIIETHh Clie-
TYIOIIAM 00pa3oM:

® [IPEJOCTaBISECT UCXOJIHBIE IaHHBIE;

® [IOATOTaBJIMBAET, pa3padaThIBACT;

® 3aMOJIHSET;

® KOPPEKTHUPYET;
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odopmIIsIET;

MO/IMHCHIBACT;

KOHTPOJUPYET COOTBETCTBUE YCTAHOBICHHBIM TPEOOBAHUSIM;
BU3UPYET;

COIJIacyeT;

YTBEPKIIACT;

aKIEHTUPYET (MPUHUMAET K CBEICHUIO, HCTIOIL3YET);
XpaHUT;

CHHUMACT KOIIHNIO.

IIpoueccsl ynpaBjaeHusi — 3TO MPOIECCHl TUIAHUPOBAHUS, OPTaHU3aAIlUN, MO-

THBAIIUU U KOHTPOJIA, HAIIPABJICHHBIC HA Bblpa6OTKy " pCalin3alivuio YIIPABJICHUYCCKUX

pELICHUM.

YHpaBHeH‘-I€CKI/Ie PCHICHUA MOTI'YT IIPUHUMATBCA OTHOCHUTCIIBHO OPraHHU3adallluU B

1[EJIOM, OTJIeNIbHOW (DYHKIIMOHATBLHOM 00JIaCTH WU OTACIBHBIX OWM3HEC MPOIIECCOB,

HaIpuMep:

CTPATErM4ECKOE yIIPABICHUE;

OpraHu3allMOHHOE MPOEKTUPOBAHUE (CTPYKTypHU3aIUs);
MapKETHHT;

(bMHaHCOBO-2KOHOMHUYECKOE YIIPABJICHHUE;

JIOTUCTUKA U OPTaHU3aLMsl IIPOLIECCOB;

MEHE/PKMEHT Ka4eCTBa;

yIPaBJIEHUE IEPCOHATIOM.

HpI/I IMPOUCCCHOM OIMMCAHHU YHPABICHYCCKYIO ACATCIBbHOCTb MOXHO «pPa3BCp-

THIBATh» 10 TaK HA3bIBAEMOMY «YyMPABICHYECKOMY LHUKIY» (MPUHATHS pEIICHUs),

KOTOpBIﬁ BKJIIOYACT CICAYIOIINEC IMTPOUCCChI:

1) cbop u anaym3 nHpopmanuu (TIPOBEPKa HA JOCTOBEPHOCTH ),
2) MOArOTOBKA aJbTEPHATHB,;

3) BBIOOp ambTEPHATUBHI (IPUHSATUE PEILICHHS);
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4) opraHu3alus peaNn3aluu perIeHus;
5) KOHTPOJIb UCIIOTHCHHUS,
6) aHaus;
7) xoppekius (peryJiupoBaHue).
Haubonee gacto BcTpevaromuecs BapHAHThI JETAIN3AINN IS BBIIIETICPEUHC-
JICHHBIX MPOLIECCOB:
coop nHboOpMaIIIH:
e ompezelieHUe cocTaBa coonupaeMoit nHdpopmanmu;
e ornpeneneHue GopM OTYETHOCTH.
BbIPA0OTKA PEIICHMUS:
® aHAJIN3 aLTCPHATHUB;
® TI0JIFOTOBKA BAPHAHTOB PEIICHUS;
® TPUHATHE PEIICHUS;
e BBIPabOTKA KPUTEPUEB OICHKH,
OpraHu3alys peaan3aluy PerIeHus:
® TUIAHWPOBAHHE;
® OpraHu3alls;
® MOTHUBAIIUS,
KOHTPOJIb UCTIOJIHEHHUSI
® y4YEeT Pe3yJbTaTOB;
® CpaBHEHHUE O MPUHITHIM KPUTEPHUSIM;
aHaIIN3:
® aHAIM3 JOMOJHUTEIHLHOU HHPOPMAITUH;
® IMAarHOCTHKA BO3MOXKHBIX MPUYUH OTKIOHECHHUI;
peryJMpoBaHue:
® pEryJIMpPOBAaHHE HA YPOBHE peaTn3allny;
® pETyIMpPOBaHUE HA YPOBHE BHIPAOOTKH PEIICHUS;
Kaxap1ii 13 3THX 3TAlIOB UMEET CBOMX XapPaKTEPHBIX JIJIST HETO MCIIOTHUTEIICH —

YIIPAaBJICHICB, KOTOPBIX MOKHO OTHCCTH K TPEM OCHOBHBIM KaTCIOPHAM:
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® DPYKOBOJHUTCIIb (OTBCTCTBCHHBIﬁ 3a IPHHATHUC W OPraHru3aliviO0 BBIITOJHCHUS

pelIeHui);

¢ (CIICOHHAINCT-aHAJIMTHUK (OTBCTCTBeHHBIﬁ 3a IIOATOTOBKY PCHICHUA U aHAJIU3 OT-

KJIOHEHUH );

® TEXHUYECKHE UCTIOJHUTETH (cOOp mHpOpMAIIUU, yUeT, KOMMYHUKAIIHH).

HGKOTOpBIe MMOAXO0Abl BBIACIIAIOT THIIBI YIIPABJICHUYCCKHUX IIPOOCCCOB B 3aBHCUMO-

CTH OT METOAOB YIIPABJICHUA B OpraHHU3al1H.

B ocHoBe nukina ynpaenenus pecypcamu JIEKAT pacyeT (WM UMUTALHOHHOE MO-

JEUPOBAHKE) U KOHTPOJIb PE3yJIbTATOB:

1)
2)
3)
2
5)

6)
7)

BBIOOD (WJIM MOJIyYEHUE OT CUCTEMbI BEPXHET0 YPOBHSI) IIEJI€BOTO KPUTEPUS
OILICHKH KayeCTBA PEILICHHUS;

coop uHdopManum 0 pecypcax MpearnpUsTHs WA BO3MOKHOCTSIIX BHEIIHEH
Cpelbl;

OPOCYET BApHAHTOB (C PA3IMYHBIMU MPEANOJIOKEHUSIMH O BO3MOMXHBIX
3HAUEHUAX apaMeTPOB);

BBIOOP ONTUMAJILHOTO BapuaHTa (pelieHus, PECypCHOTO TUIaHa);

y4eT pe3ybTaToB (MU OTYETHOCTH);

CpaBHEHHE C MPUHATHIM KPUTEPUEM OLIEHKU (KOHTPOJIb PEe3yIbTaTOB);

aHaJu3 MPUYMH OTKJIOHEHUI U peryiaupoBaHue (Bo3Bpart K 1, 2 unu 3).

B ocHoBe MUKJIa opeaHu3ayuoOHHO20 MeHeOMHCMeHma JCKUAT CMpYyKmypHoe ujiu

npoyeccHoe Mooenuposanue u npoyeoypHvlii KOHMpPOIb.

1)
2)
3)

4)

5)

6)
7)

ompeiesieHre cocTaBa 3a/1a4d (000CO00ICHHBIX (PYHKIIUM, OTlepalinii);

BBIOODP MCTIOTHUTENEH (pacmpeaesieHrne 30H U CTETIEHU OTBETCTBEHHOCTH);
MPOEKTUPOBaHUE TIpolenyp (MOCIeTOBAaTEIPHOCTH W TIOPSAJKA HCIIOIHE-
HUS);

COTJIaCOBaHUE W YTBEPKICHUE PETIIAMEHTA UCIIOTHEHUS (- mpoIiecca, Tuiana
MEPOIPUATUI);

OTYETHOCTH 00 MCIIOJIHCHHH;

KOHTPOJIb UCIIOJIHEHUS (ITPOLIEAYPHBI KOHTPOJIb);

aHaJIu3 MPUYUH OTKJIOHCHHUH U peryiaupoBaHue (Bo3BparT K 1, 2 unu 3).
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Taxum 06pazom, Ha OMpEEICHHBIX MIarax ACKOMIIO3UIIUNA HEOOXOAUMO OIpe-
NEIUTh, KaKUe CTAaIUU YIPABICHUYECKOIO IUKIIA PEAIU3YIOTCS 0 KaXIOW U3 paHee

BBIJICJICHHBIX 3a1a4 YIIPaBJICHNA.

IMpoueccnhl obecmedeHusi — ATO MPOIECCHI, NMPEAHA3HAYCHHBIC IS KU3HE-
oOecrieueHrss OCHOBHBIX M YIIPABICHUYECKUX MPOIIECCOB U OPUEHTUPOBAHHBIC HA MOJI-
TIEPKKY WX YHHUBEPCAIBHBIX CPEJCTB (HANpPHMEpP, PEMOHT O00OpYyJOBaHHS, C ITOMO-
IIbI0 KOTOPOT'O OCYIIECTBIISICTCSI TIPOIIECC MPOM3BOACTBA). ITO «TOPU30HTAIBHEICH
OW3HEC-TIPOIIECChI, HE UMEIOIINE HETOCPEACTBEHHOTO OTHONIICHHSI K TIPOU3BOIUMBIM
TOBapaM M yCIyram, OJIHaKo, 03 HUX HEBO3MOXKHO BBINIOJHCHHUE OIEpaIfil 1Mo co-
3JJaHUIO JT0OABJICHHOM CTOMMOCTH.

Hampumep, npouecchl ¢unancosoeo obecnewenus, obecneueHuss Kaopamiu,
IOpuouUyecKo20 obecneyeruss IBASIOTCS BTOpUYHBIMA. OHHM CO3/IAal0OT M TOJICP)KUBa-
IOT HEOOXOJMMBIE YCIOBHS IS BBITIOJHCHHSI OCHOBHBIX (DYHKIWH W (QyHKIHUN Me-
HeKMeHTa. KimmeHThI 00ecIeunBarommX MpoIeccoB HaXOAATCS BHYTPH KOMITAHUH.

Ha BepxHEM ypoBHE JAETalW3alMM MOYKHO BBIICTUTH MPUMEPHO CIICIYIONINE
CTaHJIapTHBIC TIPOIIECCHI 0OSCIICUSHHUS:

® TEeXOOCITY)XHBAaHHE U PEMOHT 00OPYIOBAHUS,

e 00CITy)XMBaHUE U PEMOHT 3JIaHUH U COOPYKCHHIA,

® METPOJIOTHYECKOE 0OecIeueHue;

® OpUIUYECKOE O0ECIICUCHUE;

e oOecneueHne 0€30MaCHOCTH;

® XO034HCTBEHHOE 00€ECIIEUEHHE;

e oOccreueHHEe KOMMYHAJIBHBIMU YCITyTaMH;

® TPaHCHOPTHOE OOCITY>KUBAHUE U T.II.

JIyst KaKIOTO M3 BBIJICIICHHBIX BBIIIE MOJIPOIIECCOB CIEAYET ONMPECIUTh, Ka-
KON OCHO6HOU WM ynpasieHyecKuil TIPOLece ABISETCS MOTPEOUTEIIEM ATHX «BHYT-
penHux» yciyr. [Iporeccsl o0ecnedeHus: yCIOBHO MOYKHO JCIHUTh HA CONYMCMEYH0-

wue, ecnomoecameiibrHvle N IIPOLUCCChI pa3eumiusl.
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TexcToBoe onucanue bI1

TekcroBoe onucanue BII sBisercs pe3yiapTaTOM HCCIEAOBAHUS CHCTEMBI
YIOPABJICHUS] ¢ MPUMEHEHHEM ONpENIEICHHOro MeroAa (MHTEpBbIOMpPOBaHUE, POTO-
rpadus pabouero BpemeHu u T.1.) (cM. «IIpeanmpoexkTHoe obcnenoBaHne 0OBEKTAY).
TexctoBoMy onucanuio BII 0ObBIYHO mpeIIecTBYET ONpEECIEHUEe OCHOBHOW Jes-
TEJIBHOCTH OPTaHU3allMd U HepapXU4eckod (YHKIMOHAIBHOM OpraHW3alMOHHON
CTPYKTYPHI C BblJieJIeHHEM (QYHKIMOHAIBHBIX 00JacTel — moipa3aesieHuil U J0JKHO-
CTEH.

Ecnn mpuMeHsieTcss METO MHTEPBBIOMPOBAHUSA, TO TEKCTOBOE omnucanue bII
MOYKET MPEACTABISATH COOOM OTBETH KOMITETCHTHBIX JIHII (PYKOBOAUTENCH MMOIpa3ie-
JIEHUI 1 OCHOBHBIX UCTIOJIHUTEIIECH) Ha CIIeIYIOIIUE BOIIPOCHI:

® YTO [OCTYMNAET B OPraHU3aluIo (ITOAPa3/IeIECHUE) HA «BXOAEY;
e KakMe (YHKIMM M B KaKOW IOCIIEOBATEIbHOCTU BBINOJHSIOTCA B paMKax

JOJDKHOCTH (ITO/Ipa3IesIeHus);

® KTO SIBJIIETCS OTBETCTBEHHBIM 3a BBIIOJTHEHUE KAXA0U U3 PYHKIUH;

® YeM PYKOBOJICTBYETCS UCTIOJHHUTENb PU BBHIOTHEHUH KaXKI0M U3 (PYHKIINIA;

® YTO SBJSETCS Pe3yJbTaTOM pabOThl OpraHM3alMu (IIOApaA3JENEeHNs1) Ha BBIXO-
ne?

[Tpu GopmynupoBKe OTBETOB PEKOMEHIYETCS KaKI0i paboTe MPUCBOUTH HO-
Mep WM UJECHTU(PUKATOP, a TAK)KE MCIOJIB30BaTh MPAaBUJIA, MPEIACTABICHHBIC HUXKE-

clenyomuMu (HopMyJiaMu.

Hcnonnumens + «:» + Homep pabomer + Hazeanus pabomer + Ocrnosanue
(npasuno) evinoiHeHus
Haszsanue pabomur = Jleticmseue + Ob6vexm, HA0 KOMOPbIM Oelicmaue ocy-

wecmeisiienics

HpI/I 3TOM HCO6XOIII/IMO KOHKPCTU3UPOBATH O6’b€KT, Haa KOTOPBIM OCYIICCTB-
JIACTCA I[CflCTBHG. Haan/IMep, OCHOBHAaA ACATCIBHOCTh KOMIIAHHUHN — c60p1<a H 1Ipo-
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naxa IIK, u pabora cBd3aHa ¢ ACHCTBUEM IO «IIPOU3BOJACTBY NPOAYKUMU». B 3TOM
ciyyae paboTy HYKHO Ha3BaTh HE IIPOU3BOJACTBO MPOAYKIUU», a «coopka I1IK» u
elle JIydllle — C yKa3aHueM IpaBuiia, Harpumep — «coopka 1K Ha ocHoBanuu npous-
BOJICTBEHHOTO IJIaHay. B manHOM cimydae «cOopka» — 310 nerctue, «[IK» — oObekt
HaJl KOTOPBIM JICHCTBHE OCYLIECTBIIAETCS, «IIPOU3BOJCTBEHHBIN IUIaH» — OCHOBAHUE
(IpaBuUII0) BBHIMOTHEHUS.

[Ipu dopmynupoBanuM Ha3BaHUS PaOOThl HY>KHO CTapaThCs HCIIOJIb30BATH
KpPaTKyI0 M JIAKOHHUYHYIO (POpMyIHpoBKY. MieanbHblil BapuaHT — GOpMyIMpOBAHKE
Ha3BaHUs paOOThHl MpU MOMOIIM 2-3 CJIOB, B KpallHEM CIlly4yae — HCIIOJIb30BAaHUE B
Ha3BaHUM He 6osee 50 cuMBOJIOB. B CIOXKHBIX ClydasiX peKOMEHIyeTCs AJIs KaXI0ro
KpPaTKOIro Ha3BaHMs pabOThI CAENaTh €€ MOAPOOHOE OMKUCAHUE, KOTOPOE TOMECTUTH B

IJI0CCApUH.

I'paduueckoe onucanue bI1

Jdransl rpadpudeckoro onucanus bII

['padrueckoe omnucanue MPOIECCOB OPraHU3aIMU OOBIYHO COCTOUT U3 JIBYX
ITAroB:
1) pa3paboTka cxeMbl OM3HEC-TIPOIIECCOB B BUJIC JICPCBa;

2) TOCTPOEHHUE CETEBOM CXEMBI (CeTH) OM3HEC-TIPOLIECCOB Ha OCHOBE JepeBa.

Jlis rpadudeckoro omucanusi bl ucmons3yloT pa3nuyHbIE METOIWKH, CTaH-
naptel, CASE-cpenctsa. [Ipu npoekrupoBanuu UC ayig MoaenvpoBaHus U aHalld3a
npeAMETHON 00JIaCTU HCTONB3YIOT CTaHJApThl ((popMaibHbBIE SI3BIKU T'PaPUUYECKOro
onucanusi) IDEFO, DFD, IDEF3. [1pu co3ganuu 4epHOBUKA MOJEIHN YI00HO HCIIONb-
30BaTh MeHee (OpMaIM30BaHHBIE CIIOCOOBI OMUCAHUS, OJHO W3 KOTOPBIX OMHUCAHO

HWKC.
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HocTpoenue nepesa bBII

OcHOBaHHEM ISl TIOCTPOCHHSI UEPAPXUU TPOIIECCOB IIEIECO0O0Pa3HO HCIIOIb-
30BaTh  KJIaccH(pUKAMOHHBIE cTaHmapTel (cM. «Kmaccudukamuss  OusHec-
npoueccoBy). [Ipumep nepesa BII nmpusenen Ha puc. 3.2. «BeTkamu» nepBoro ypos-
Hs OyIyT MpOLIeCChl OCHOBHBIE, 0OECTIeUnBaOIINe U yrpaBieHus. HazBanus «BeTok»

CICOYHOIINX ypOBHeﬁ JOJIDKHBI 6paI/ITI)CSI N3 TCKCTOBOI'O OIIMCAaHU:A ITPOLCCCOB.

BII opra-
HHU3aLUH

Ocnosasie BII (oc- BIT o6ecreyerus BII ynpasnenus
HOBHAs JI€ATENb- cqe (ympaBieHHE OCHOB-
HOCTbD) HOM JIeATENHHOCTHIO)
IIpouecc ITpouecc IIponecc
A C E
IIpouecc IIpouecc IIponecc
B D El
IIpouecc IIpouecc
Bl E2
IIpouecc [Ipouecc
B2 F
IIpouecc
B3
IIpouecc
B

Puc. 3.2. JlepeBo 6u3HEC mpoIieccoB

Takum oOpazomM, pabOTHI, MEPEUHUCICHHBIE HA ATane TEKCTOBOTO OMUCAHUS,

«pacupCacIAOTCO» 110 «KBECTKAM» I(J'IaCCI/ICI)I/IKaHI/IOHHOFO ACpcCBa.

143



[Tpumepst BII ynpasnenust (Bropoii ypoBeHb AepeBa Ha BeTke «bII ympasie-
HUSI»). NIAHUPOBAHUe 0100xcema, coCmasieHue WmamHo20 pacnucanus, NiaHupo-
gauue 3aKynok, niaHuposanue npooaxc u m.0. g kpynHbeix npennpustuii BII
MO>KHO OOBEIMHATH B MoJIKaTeropuu u noarpynmnsl. Hanpumep, mist BI1 ynpasnenus
3TO MOTYT OBITh CIIEYIOIINE KATETOPUU: YIpasieHue 3aKyNKAMU U 3anacamu, ynpas-
JleHue nPou3eo00CmeoM,; YnpasieHue npooaxcamu, ynpasienue Guuancamu u m.o.

Craenyrouum marom npu npoekrupoBanuu MC saBnsercs BoiOOp 0ObeKTa aB-
TOMaTU3alUUd — CPYIIIbI TPOLECCOB, KOTOPbIE OyAyT OCYIIECTBIATHCA MPU MTOMOIIH
CPEJICTB BBIYMCIHUTEIBHON TEXHUKU. DTO MOTYT OBITh BCE€ OCHOBHBIE MPOLECCHI (IJIs
pa3pabOTKu aBTOMATU3MPOBAHHON CHUCTEMbI yuye€Ta OCHOBHOM JESTEIbHOCTH), YacTh
OCHOBHBIX, HallpuMep, Ui aBTOMATU3aLMUU IIPOAAXK, ISl aBTOMATU3alUHA IPOU3BOJI-
CTBAa, MOI'YT BKJIKOYATh IIPOLIECCHI YIIPABJICHUSA WU 4YacTb IIPOLECCOB YIIPaBIICHUSA
npu npoektupoBanuu ACY. B pe3ynbraTe NpOUCXOIUT «CYKEHHUE» PEIMETHON 00-
JACTH, U MPOLIECCHI, OCTABILUECS 3a €€ MpeAeaaMy, I0NalalT B 00JacTb «BHEIIHEH
Cpeab».

B IDEFO uHCTpYMEHTOM MOCTPOEHUS MEPAPXUU IPOLECCOB SABIETCS «IEPEBO

y3ioB» (Node Tree) (puc. 3.3.).

AD
MANUFACTURE
PRODUCT

A2 A3

MAKE &@PLAN

ADMIN | PRODUCTION
SCHED
& BUDGETS

Al4
DEVELOP
RQMTS SUPPORT
METHODS TIME, PLANS ACTIVITIES
COSTTO PLAN

PRODUCE

Puc. 3.3. [Ipumep cTanmapTHOTO AcpeBa y3ji0B
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[Ipu «cyxeHum» MpeAMETHOW 00JIaCTH CTapIUMi (KOHTEKCTHBII) MPOLIECC BbI-
JeJICHHOW TpeAMEeTHOH obnactu umenyercst A0, a mporeccsl «OKpyx)eHus» — A-n (A
muHyc n), rae n — He MeHee 1 (cm. IDEFO Standards Publication 183, 3.4.3 High-
Level Context Diagrams) (puc. 3.4.).

i e — NONE (parental context)

TOP
A-0
e - (With Viewpoint
& Purpose)

Al A2 A3 A4 A-141 A-142 A-143

A21 A22 AJ3

Puc. 3.4. Negative Node-Numbered Context

ITocTpoenue cetu BII

Ha npakTtuke ceTb mpoLeccoB 4acTO Ha3bIBAIOT CXEMOW B3auMOAECUCTBUSL OU3-
Hec-iporeccoB. OTaMYME CETH IPOLIECCOB OT KJIACCHMYECKOW JIPEBOBHUJIHOM CXEMBI
COCTOMUT B TOM, YTO Ha CETH IOKa3bIBAIOT BHEIIHUE CYOBEKThI, C KOTOPHIM B3aUMO-
JIEHCTBYIOT OM3HEC-TIPOLIECCHl KOMITAHUU — KJIMEHTHI, MOCTAaBIIMKH, OaHku U np. B
pe3yJsibTaTe ceTeBasi cxeMa JaeT 0oJiee HarJIsiJHOE MpeIcTaBiIeHue OU3HEC-TIPOLIECCOB
KOMITAHUH, MOCKOJIbKY ONMCBHIBAET MUX B3aMMOJECHCTBHUE JIPYT C APYIOM MU BHEIIHEHN
cpenoit. [lpu stom gnewnum cyOnektom Ha cetu BII mMoxkeT ObITh Kak TOT, C KEM
B3aUMOJECHUCTBYET OpPraHU3alysl, TAK U UCIIOJIHUTEIb BHYTPEHHEIO OpraHU3alMOHHO-

r0, HO BHEITHETO 110 OTHOIICHUIO K BEIOpAHHOHN IIPEIMETHON 00JIacTH TpoIiecca.
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[lepBeiii mar nocrpoenusi cetu bII — popmynupoBanue mesieit MoaeapoBa-
HUS U BBIOOp TOYKH 3penHms (cMm. 1. 4.2). Bxoasl (To, 4TO pacxoayeT MpoIiecc) H
BBIXO/IbI (pE3yJIbTAT BHIIIOJHEHUS IPOLIECCA) 3aBUCAT OT BHIOPAHHOW TOUYKU 3PEHUS U
noctaBieHHbIX 1enei. [Ipu npoextupoBanuu MC yare Bcero BRIOMPAIOT TOUYKY 3pe-
HUS 3aKa3uvKa (BJIaJleblia WK AUPEKTOpa opraHuzanuu). B aTom ciyuyae Bxonamu
OyJIeT TO, 4TO «uMeeT» («BUIUTY) 3aKa3UMK Ha HAYAJIO BBITOJTHEHUS, a BEIXOJAMU —
TO, YTO OH «BUIUT» (KUMEET») MO 3aBEPIICHUU IPOIIECCa.

Bxoa v BbIXOJ Kaxa0ro Ou3HeEc-Ipoliecca SBISIIOTCS COOTBETCTBEHHO BBIXO-

JIOM ¥ BXOJIOM JIJIsl IPYTOro OM3Hec-Ipoliecca Wil HeuwHe2o cyobekTa (puc.).

Cy0pekT
5
ITotok 4 IToTok 5
v
[Tporuecc IIpouecc
E F OTOK 8
[otoxk 6 [Moto
A 4
ITotok 1 IIpomecc | IMotok 2 | Ilpomecc IgTox 3
A v B "
A
10 IToTok 11
IToTok 9
IIpouecc Ipouece | g |
C D

Puc. 3.5. [loctpoenue cetn OU3HEC-TIPOIIECCOB

[lpu popmynupoBaHUM Ha3BaHUI MaTEpPHAIBHBIX U WHPOPMAIMOHHBIX MOTO-
KOB HY>KHO HCIOJIb30BaTh MPAaBHUJIO, KOTOPOE MOXHO CHPOPMYIUPOBATH CIICAYIOIICH
bopmyoii:

Ha3zeanue nomoxa = Obwvexm, npeocmasnsaowuti nomok + Cmamyc obvekma

Hampumep, ecnu peub UAET O NPOAYKLHUH, KOTOPYIO OTTPY3UIN KIHEHTY, TO
JAHHBIM TOTOK HYXHO CQOpMYJIHMpOBaTh clieayromum obpazom: «lIpoxykuus, ot-

rpykeHHas» M «lIpoaykuus, oTrpykKeHHass KIHEHTy». B nanHoMm ciydae «lIpo-
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TYKIUSD» — 3TO OOBEKT, MPECTABISIOMINN MTOTOK, & «OTTPY>KEHHAs KJIIMEHTY» — CTa-
TyC 0OBEKTa.

[Tpu mocTpoeHUU CETEBOI CXeMbl OM3HEC MpoIlecca HY)KHO IMMOMHHUTh, YTO Ta-
Kas cXeMa IMOKa3bIBaeT MOTOKU MAaT€pUATIbHBIX U MH(DOPMAIMOHHBIX OOBEKTOB U HE
TOBOPHUT O BPEMEHHOW MOCIIe0BaTeIbHOCTH paboT. [Ipu sTOM BpemMeHHas mocieno-
BaTEJILHOCTH BBITTOJIHCHHSI TIPOIIECCOB MOYKET COBIAATh C HANIPABICHUEM JIBIKCHUS

00BEKTOB.

JlokymeHnt Zl
BIT 1 Joxymenr 1 BII 2 OTtuer
— —>
Joxymenrt 3 T

Puc. 3.6. ®parmMeHT cXxeMbl NOJTY4YECHHUS OTUETA
B mpumepe, npuBeneaHoM Ha puc. 3.6 BI1 2 MoxxeT HayaTbes paHblle MEPBOTO,
HO JlokymeHT 1 aBuxkercst oT nieporo bII ko BTopomy.

PaccmoTpuMm mpumep OM3HEC-TIpoliecca, cXema KOTOpOro IpHBelIeHa Ha

puc. 3.7.
Toap, noaro-
Tosap 3akyruien- TOBJICHHBIA K
3akynka ~|HBIA Xpanenne |nmpoxake [ponaxa |ACHPT
> R >
TOBapa TOBapa TOBapa

Puc. 3.7.®parment cxemsl BII BepxHero ypoBHs

Ha Bompoc, 4To MpOMCXOAUT paHbIIe — 3aKyIKa MPOAYKIIMU WK €€ IPOoaaxka,
MOTYT OBITh JJaHBI JIBA PA3JIMYHBIX OTBETA B 3aBUCUMOCTH OT JBYX PA3JIHYHBIX CUTY-
auui. Ecnu KOHKPETHBIN MPOAYKT UMEETCA Ha CKIIAJE, TO €ro 3aKyIKa [0 BPEMEHU
IIPOUCXOIUT paHbIle, ueM npojaaxa. Ecnu npu obpareHun KinMeHTa mpoayKIUu Ha
CKJIaJIe HET, U KJIMEHT rOTOB MOA0XKIAaTh MOKa OyaeT mpousBeeHa 3aKyIKa, TO Mpo-

OeCC MpOoaaK HAYHCTCS PaHbIIC, YCM 3aKYIIKad, 4 3aKOHYUTCS ITO3KE.

Jexommno3uuus BIL. [Ipu nexoMno3uunm Kaxaplid IpOLECC OMUCHIBAIOT B BU-

JIe OTIEJIbHOW CXEMBbI CIEAYIOMIEro ypoBHA. [Ipy 3TOM KaxIbld MPOLECC HOJKEH
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BKJIFOYATh OT TPEX JO0 MIECTH «BIIOKEHHBIX» MPOIECCOB (MM MOMAMPOIIECCOB), UTO
CBSI3aHO C OCOOECHHOCTSIMHU BOCIIPHUATHA. B ciiydae HeoOX0auMOCTH pabOThI Ha CXEME
mpoliecca BTOPOTO YPOBHS MOTYT OBITh JIGKOMITO3MPOBAaHBI Ha CXEMbl OW3HEC-
IIPOIICCCOB TPETHhETrO YPOBHS U T.A. JlekoMmo3uius Ou3Hec-Tpolecca J0KHA Mpo-
JOJKATHCS JI0 TeX TOp, MOKa He OYIyT JOCTUTHYTHI IICJIH €ro onucanus. Vcmomian3o-
BaHWE CIIUIITKOM TIyOOKOHW JIeTaan3anui U OOJIBIIOTO KOJWYECTBA padOT MPHUBEACT K
CHUJILHOMY YCJIOKHEHHUIO CXEMbI U CHHYKEHHIO BO3MOYKHOCTH MPOBEICHUS KaUeCTBEH-
HOTO aHaju3a Ou3Hec-mpoluecca. Mcnonb3oBanue HEOOBIION JeTaau3alud U MEHb-
IIIETO KOJIMYeCTBa pabOT Ha cxeMe OM3HEec-Tporecca MPUBEAET K TOMY, YTO PabOTHI
OyIyT TOCTAaTOYHO YKPYITHEHHBIMH, YTO TAKXKE YMEHBIIUT BO3MOYKHOCTh MPOBEICHUS

HX Ka4YCCTBCHHOT'O aHaJIn3a U OIITUMH3AIIHUMH.

B ornnuune ot nepeBa Gu3HEC-IPOLIECCOB, CETh MPOLECCOB AAET OOJEE MOJTHOE
CUCTEMHOE IMPEACTABICHUE O MPEIMETHON 00JacTH, TaK KaK MO3BOJISIET [TOKA3aTh HE
TOJIBKO 3JIEMEHTHI IEATEIbHOCTH, HO U B3aMMOJICHCTBHSI MEXKTy HUMMU.

Kpowme Toro, cetb nmpoueccoB 00eCeunBaeT nposepk)y pa3padOTaHHON MOJENH
JEesITEeIbHOCTY OpPraHu3allid Ha LEJOCTHOCTb, NMPAaBUIBHOCTh BbLAEIEHUS OH3HEC-
IPOLIECCOB U OMMCAHUS UX OKpYyKeHHs. Eciu BbIXOJ OJHOro M3 OM3HEC-TIPOLIECCOB,
Hanpumep, TOKYMEHT, HUTJIE Jlajie€ HE UCIOJIb3YETCs, TO €CTh HE SIBISETCS BXOIOM
IUIS APYroro Ou3Hec-IpoIecca WIK BHEIIHETo CyOBbeKTa, TO O3HAYaeT, YTO ONHUCAH-
HBIM BBIXOJ| OM3HEC-TIpolecca ABJISETCS JUO0 OMOOYHbIM, JUO0 JUIHUM. B mpo-
TUBHOM CJIy4yae HY>KHO HalTH OM3HEC-MPOLECC, Il KOTOPOTO JAHHBIA BBIXOJ SIBJIS-

CTCiA BXOJAO0M, 1 I[Opa6OTaTB CXCMY OKPYIKCHUA OTOTO Ou3Hec Impongecca.

Crangaptsl rpaduyecKoro onucanusi OM3Hec MPoOIECCOB

[Tporeccst MoryT ObITh omucanbl nocpenctsom IDEFO-moxenu, nuarpammbl
notokoB jgaHHbIX DFD wim quarpammsl motokoB padotst WFD (cwm. mir. 3.2 — 3.3).
Cranpaptsl IDEFO u DFD yno0OHbI A1 onvcaHus MPOIECCOB BEPXHETO YPOB-

Hs, KOrZld HEBO3MOXKXHO YKa3aTb BPpEMCHHYIO ITOCJICJOBATCIIbHOCTD pa60T, TaK KaK BCC
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paboOTHI MOTYT BBHITIOJHATHCSI OJTHOBPEMEHHO, WJIA CYIIECTBYET HECKOJIPKO BAPUAHTOB
Pa3JIMYHBIX MOCIEA0BATEIBHOCTEN, KOTOPBIE, K TOMY K€, MOTYT 3aBHCETh OT TOYKH
3penus. [l mpeacTaBiieHus] MPOCTHIX OINepaluii HIKHETO YPOBHS, KOTJIa HE00XO-
JUMO OINKUCATh MOCJIEIOBATENIBHOCTh U YCIOBUS MX BBIMNOJHEHUS, MOXKHO HCIIOJIb30-
Bath WDF (IDEF3) wnu npyrue rpadudeckue si3bIKH OIMUCAHUS aJlTOPUTMOB.

JIyist onMcanusi TPEeAMETHONW O0JIaCTH dYalle MPUMEHSIOT METOAO0JOTHUI0 (hyHK-
uuoHansHoro moaenupoBanusi IDEF0, kotopast sBisieTcs yHUBEpCAIbHBIM CTaHap-
TOM OIKCAaHUs JIOOBIX CUCTEM (KaK COI[MO-OpraHU3allMOHHBIX, TaK U UH(OPMAIIUOH-
HbIX). Jlnarpammel noTokoB JanHbix DFD warmie vcnosib3ytoT jyuisi onucanust uHMop-
MAalMOHHBIX CUCTEM — CYUIECTBYIOIIMX U MPOEKTUPYEMBbIX.

B utore omnucanue neSITENHHOCTH OOBEKTA MPEACTaBIsACT COOON mepapxuye-
cku ynopsgodeHHbsiii Habop IDEFO, DFD u WFD cBsizaHHBIX Mexay coOoil aua-
rpaMM, B KOTOPOM JIHAarpaMMbl BEPXHETO YPOBHS CCBhUIAIOTCS HA CXEMbl HUYKHETO
YPOBHSI.

S3pik UML, u3HauanpHO pa3paOOTaHHBI B OCHOBHOM ISl TIPOEKTUPOBAHUS
MPOTPaMMHOT0 00ECIIeUeHHUsI, MOKET OBITh UCTOIB30BAH U ISl MOACIUPOBAHUS OU3-

HEC-TIPOIIECCOB, a TAKKE OTOOPAKEHUSI OPTaHU3AIIMOHHBIX CTPYKTYP.

3.4. MopaesupoBaHue npeaAMeTHON 00,1acTH

OCHOBHBIC ITOHSTHS TCOPHUU MOACIIUPOBAHUSA

Mooenuposanue — 370 3aMeIIEHNE OJHOTO 0OBEKTa APYTUM C LEIbI0 IOTyYe-
HUS UTHPOPMALIMK O BaKHEHUIIUX CBOMCTBAX 00BEKTAa-OpPUTHMHANA C TOMOIIBIO 00BEK-
Ta-MOJIEJIM IyTEM IPOBEJACHUS SKCIIEPUMEHTA C MOJIEIbIO; METOJI IPOrHO3UPOBAHMUS
BO3MOXHBIX COCTOSTHUN 00beKTa B OyAyIleM U CIOCOOOB JOCTUKEHHUS 3aJJaHHBIX IMa-
paMeTpoB ¢ NPUMEHEHUEM MOJeNeil (IIPEeAMETHBIX, 3HAKOBBIX, MaTE€MaTUYECKHX,
UMHUTALIMOHHBIX, AHATUTUYECKUX U T.11.).

B pesynbTare AesTenbHOCTH MAaTeMaTHKOB, JIOTHKOB M (huiocodoB Oblaa co-

3[1aHa meopusi Mooeiell, COTJIaCHO KOTOpoi moodens (ot mat. modulus — mepa) — 310
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pe3yNbTaT OTOOPAKEHUS OJHOM aOCTPaKTHON MaTepualbHOW CTPYKTYpPBI Ha JIPYIYIO,
Tak)ke a0CTPaKTHYIO, MO0 pe3ysibTaT UHTEPIPETALNU MEPBON CTPYKTYphl B TEPMHU-
Hax U o0Opa3ax BTOpoil. Takum 00pa3om, moderb — HEKUM O0OBEKT-3aMECTUTENh, KO-
TOPBIN B ONPEAETICHHBIX YCIOBUSIX MOXKET 3aMEHATh O0BEKT-OpPUTHHAII, BOCIIPOU3BOIS
MHTEPECYIOLIME HAC CBOMCTBA U XapaKTEPUCTUKH OpUTHHANIA, MPUYEM HMEET Cylle-
CTBEHHBIE NIPEUMYLIECTBA yA00CTBA U O0ECIEYUBAET BO3MOKHOCTh M3yYEHUS HEKO-
TOPBIX CBOWCTB OpUrHMHana. Mooenb MOXKHO TaKKe OMNpEAeNuTh Kak crocol cyiie-
CTBOBAHUS 3HAHUN.

Mopnenps cuuTaercs adekeamHol, €CIU C NPUEMIIEMOW TOYHOCTBIO BBIXOJIHBIE
napaMmeTpbl MoJieTu (CBOMCTBA, XapaKTEPUCTUKH) COBIANAIOT ¢ UCTUHHBIMHU UX 3Ha-
YeHUsIMU OOBEKTa. AJEKBATHOCTb 3aBUCUT OT yeiu MOJACIUPOBAHUS U TMPUHATHIX
Kpumepues.

Mopenu MOryT ObITh KQaU€CTBEHHO Pa3jIMYHBIMHU, OHH O0pa3ylOT MEepapXHio, B
KOTOpPOIl MOJenb 0osiee BBICOKOTO YPOBHS (HAmpuMeEp, meopus) COACPHKUT MOJIEIH
HWKHUX YPOBHEH (HapuMep, eunomesst) Kak CBOM YaCTH, dJIEMEHTBHI.

MopenupoBaHue JIEKUT B OCHOBE JIHO0OH I1ieecoo0pa3HoN ACSITEIbHOCTH, U
cama 1o ce0e I11eJib YK€ €CTb MOJIENb JKEJIaeMOI0 COCTOSIHUA. AJITOPUTM JI€ATEIbHO-
CTH — 3TO MOJIEIIb ATOU JAESITEIIbHOCTH, KOTOPYIO MPEACTOUT PEeaTu30BaTh.

Ob1ee mpencTaBiIeHHEe CHCTEMbl Hambosee yJOoOHO HCMIOIb30BaTh B (popme
MaTeMaTUYeCKOil MOJIeNH, HallpuMep, B BUJI€ KOHTYPOB OOCITy>)KMBaHMsI HJIM arperara
(puc. 3.8.), KOTOPBIH SIBISETCS LIEHTPAIBHBIM 3BEHOM (DYHKIIMOHUPOBAHUS CIOXKHON
CUCTEMBI. B KaX/1blii MOMEHT BPEMEHH t arperaT HaxoAUTCA B OJHOM M3 BO3MOKHBIX
cocrosinuii Z(t). CocTostHue arperata B (PUKCUPOBAHHBIA MOMEHT BPEMEHHU OIpejie-
JSIeTCS YNPABJISIIOIIUM BO3JIEUCTBUEM g(t) B COOTBETCTBHUM C ONEPATOPOM Mepexojia
H c ucnonws3zoBanuem 3aBucumoctu: Z(t) = H {Z(t°), g(t)}. Arperat umeer BXOHBIC
KOHTakThl. Ha HUX MOCTymaroT BXOJHbIE CUTHANIBI X(t), KOTOpbIE B COOTBETCTBUU C
oneparopoM G mnpeoOpa3yroTcsi B BIXOAHbIE curHaibl Y (t). JlaHHas cxema aomycka-
€T BapbUpOBaHKE OOJIBIIUM YHCIOM MapaMeTPOB, UCIIOIb3YEMBIX JJI XapaKTepUCTH-
KU COCTOSIHMSI CUCTEMBI, B TO K€ BpeMs TpeOyeT yIpolleHrus Habopa 3TUX NapameT-

POB JI0 TpeeNbHO a0CTPAKTHON MOJETH, HauboJiee TOJTHO OTPaXKAroIIel OCHOBHBIC
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M3 HUX, U ITO3BOJIAIOOIAs IIPOrHO3UPOBATH 6YI[YHII/IG TCHACHIOWHN PAa3BUTHA. Harnsm—
HOCTb H a6CTpaKTHOCTB ABJCTCA IMPCHUMYIICCTBOM paCCManPIBaeMOI;'I BGKTOpHOﬁ

MOJICIIH.

b

%(t) ¥
- H,G.Z(t) -

Puc. 3.8. [IpencraBneHne cucTeMbl B BUJIE arperara

Mopenu mpeaMeTHOM ob01acTH

B ocHOBe MozaenupoBaHus JIEXKUT meopust n000OuUs, KOTOpas YTBEPKAAET, YTO
abCcoM0THOE M0J00Me MOXET UMETh MECTO JIUIIb MPU 3aMEHE OJHOro 00BEKTa JAPY-
MM, TOYHO TakuMm xe. [Ipu 3ToM mpu MoaenupoBaHUU aOCOJIIOTHOE Moa0o0He He
MMEEeT MecTa, He0OXO0AUMO JIMIIb, YTOObI MOJIENb a/IEKBAaTHO OTOOpaXkasa uccieaye-
MYIO CTOPOHY (PYyHKIITMOHUPOBAHHS 0OBEKTA.

Mooeny nipu HUCCIEOBAHUU CUCTEMbI YIPABJICHUS — 3TO YNPOLIEHHOE Mpen-
CTaBJICHHE 00BEKTa, KOTOPOE JIOJKHO OTBEUaTh TPEOOBAHUSAM MOJIHOTHI, a1allTUBHO-

CTH M 00€CIICYNBATh BO3MOKHOCTh BKIIOUCHHMS A0CTATOYHO IIUPOKUX M3MCHCHUI.

[Ipu MoaenupoBaHUY MPEIMETHON 00JIACTH BBIJIEISIOT (C TOUKH 3pEHHUS yueTa

BpEMEHHOTO (haKTopa) cmamuieckue U OUHamMuyecKue MoJIeIu.

Cmamuuyeckue mMoOenu ONUCHIBAIOT COACPKATEIBHYIO CTOPOHY cucTeMbl. OHH
MOTYT OBITb (DYHKYUOHAILHLIMU, T.€. ONIUCHIBATh MPUHLIUIBI (DYHKIITMOHUPOBAHUS CH-
CTEMBbl U UHPOPMAYUOHHBIMU, T.€. ONHUCHIBATH COCTOSIHME MH(pOpPMAIMU, HA OCHOBE

KOTOpPOH (yHKIMOHUPYET CUCTEMA.
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ﬂunamuqecmte Mmooenu OTpaxar0T MOBCACHUC CHUCTECMblI BO BPCMCHHU, BIIJIOTH

710 y4yeTa (akTopoB €€ pa3BUTHSL.

CymectByer u aApyras KiaccupUKalMs MOJENeH MNpeaMEeTHBIX OoO0JacTeil:

Mopgoeenesa (cmpykmypul), nogedeHust, YNpasieHusl, pa3zeumus u op.

K Mozensim mpeaMeTHBIX 001acTel PEAbSIBISIIOTCS CIASAYIOIINE Mpedo8aHUs.:
dbopmanuzanus, oOecrieunBaronias OJJHO3HAYHOE OIMUCAHUE CTPYKTYPHI Mpe-
METHOH 00JIaCTH;

MOHATHOCTH JIJIS 3aKa3YMKOB U pa3pabOTUYNKOB Ha OCHOBE MPUMEHEHHS Tpadu-
YECKUX CPEJICTB OTOOPAKEHUS MOJICIIH;

peann3yemMocThb, MOJpa3yMeBarollas HaUYUe CPENICTB (PU3UUYECKOW peann3a-
UK MOJIeNU TipeaMeTHon ooactu B UC;

obecrnieueHue OreHKH 3(P(HEKTUBHOCTH peau3alldd MOJIETU MpeaMETHONH 00-
JIACTH HA OCHOBE OTPE/ICTICHHBIX METOJ/IOB U BHIYHCIIIEMBIX TTOKa3aTeseH.

I[J'ISI peaim3aliiu IMCPCUYUCIICHHBIX Tp€6OBaHHﬁ, KaK IIpaBUJIO, CTPOUTCA Cu-

cmema mooejiell, KOTopasi OTpakaeT CMpPYKMYpPHbIU U OYeHOUHbII acnekmbl QYHKITH-

OHHMPOBAHUSA MMPEAMETHOM 00IACTH.

1)

2)

3)

4)

5)

CTpyKTYpHBI#i aCNEeKT IPEANOJIAracT MOCTPOEHUE:

OpP2aHU3AYUOHHOU CMPYKmMYpsbl, OTPAKAIOUIEH B3aMMOJCHCTBUE OpraHU3ally-
OHHBIX €JUHHUIL] IPEAIPUATHS U IIEPCOHANA B MPOLIECCAX;

@DYHKYUOHABHOU CMpPYKmMypsl, OTPAXKAIOIIEH B3aUMOCBS3h (QYHKIUN (Heil-
CTBHUI) 1O MPeoOpa30BaHUI0 0OBEKTOB B MPOIECCAX;

ungopmayuonHo cmpykmypul, OTPAXarOLEH COCTaB B3aUMOJICUCTBYIOIINX B
mpoiieccax MaTepualbHbIX U MH(OPMAIMOHHBIX OOBEKTOB MpEeAMETHON 00J1a-
CTH;

MexXHU4ecKou CmpyKmypbl, ONMCHIBAIONICH TOMOJIOTUIO PACIIOJIIONKEHHUS U CIO-
cOObI KOMMYHHUKAIIUU KOMILIEKCA TEXHUYECKUX CPEJICTB.

CTPYKTYPBI YIIpaBJICHUS, OTPAXKAIOMIECH COOBITUS M OM3HEC-TIPaBWIIA, KOTOPHIC

BOS,Z[@IZCTBYIOT Ha BBIITOJIHCHUC ITPOLCCCOB.

152



Jlnst oTOOpaskeHHsI CTPYKTYPHOI'O aclieKTa MOJENel MpeaMETHBIX o0acTei B
OCHOBHOM HCTOJIB3YIOTCS 2paghuueckue memoovl, Kak HamOoJiee €MKHH CIoco0
npenacraBiieHds UHpopMaluu o cucreMe. ['aBHoe TpeboBaHue K rpaduyecKuM Me-
TOJIaM JIOKYMEHTHPOBAHUS — IPOCTOTA.

C MoaenupoBaHUEM CBsI3aHA npobaema 8blOOpa A3bIKA MOOEAUPOBAHUS. H3bIK
MoOenuposanusi — 3TO HOTAIMs, B OCHOBHOM rpaduueckas, KOTopasi MCIOJb3yeTcs
U1 onucaHus npoekToB. HoTauus npeacrasisier co00il COBOKYIMHOCTh IpaduyecKux
00BEKTOB, UCIOJb3YEMbIX B MOJIENIM U SIBJIIETCA CUHTAKCHCOM SI3bIKa MOJIETUPOBa-
HUs. SI3bIK MOJENMPOBAHUA, C OJHON CTOPOHBI, TOJDKEH J€JaTh PELICHUS POEKTH-
POBIIIMKOB IMOHSATHBIMU IOJI30BATENIO, C IPYTOMl CTOPOHBI, MPEIOCTABIATH IPOCKTHU-
POBIIMKAM cpeAcTBa (OPMATM30BAaHHOTO M OJJHO3HAYHOTO MPEJICTABICHUS MPOEKTa,
MOUIEKAIIET0 AATbHEUIIEN TPOrPaMMHOM peannu3alui.

Bbi0op si3bIka MOJAeTMPOBAHUS SIBIIIECTCS OAHOW M3 MEPBBIX 3a/lay Mpolecca

IPOEKTUPOBAHUS CUCTEMBI (cM. TII. 1.6).

O1eHOYHBbIE ACTIEKTHI MOJAEJIMPOBAHUN TPEAMETHOW O0OJACTH CBS3AHBI C
pa3zpabaThiBaeMbIMH TTOKa3aTeassMu 3G (HEKTUBHOCTH aBTOMATHU3UPYEMBIX MPOIECCOB,
KOTOpbIE BKIIIOUAIOT TaKke€ KOCBEHHbIE MTOKa3aTesnd 3(PPEeKTUBHOCTH, TAKHE, KaK 00b-
€MBbI MPOU3BOJICTBA, MPOU3BOIUTEIHHOCTh TPYy/Aa, 000PAYNBAEMOCTh KaluTala, PeH-
TaOENBHOCTD U T.J.

Jlnst pacuera mokazatened 3¢G(EKTUBHOCTH, KakK MPaBHIO, HCIOJIB3YIOTCS
cmamuyieckue METONIbl yHKYUuoHarbHo-cmoumocmuozo ananuza (ABC) u ounamu-
yeckue METOJIbl UMUMAYUOHHO20 MOOENUPOBAHUS.

MonenupoBaHue MPOIECCOB, KaK MPABHIIO, BRIMOJIHsAETCS ¢ momomisio CASE-
cpeacts. K rakum cpenctBam otHocsarcs BPwin (PLATINUM technology), Silverrun
(Silverrun technology), Oracle Designer (Oracle), Rational Rose (Rational Software)
u np. BPwin mojiepxuBaeT Tpy METOIOJIOTHH MOJCIUPOBAHUS: (YHKIIMOHATHHOE
moaenuposanue (IDEF0); monenupoBanue pabouux norokoB (IDEF3); nuarpammsr

noTokoB JaHHbIX (DFD).
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3.5. Ouenka 3¢ppexTuBHocTH M HesecoodpazHocTu UT-npoexra

[Hoaxons! k onieHke 3ppexkruBHocTn UT -ipoekTa

IlepBruyHBIEC LIETW aBTOMATU3allMd — YCKOPEHHUE BBIIIOJHEHHUS MIPOLIECCOB, pa3-
rpy3Ka repcoHalia, yJelleBIeHHe TPOU3BOICTBA, YIyUIlIEHU KauyecTBa HH(POpMALIUS
Uit ipuHATUA pemienus. Tennennus B pazsutuu UT Ha daze pocta — HenmpephIBHOE
YCIIO’)KHEHUE TEXHOJIOTUH, a TaKKe€ METOAMK MPOEKTUPOBAHUS U TPEeOOBAHUS K CH-
crtemaM (noctatoyHo B3rsHYTh Ha rpymnmbsl ['OCTos Coro3a CCP rpynn 24 u 34). B
pe3ynbTaTe (pagu YCKOpeHHs Ou3Hec-Ipolecca) TPaTUTCS OrPOMHOE KOJIHUYECTBO
BPEMEHM Ha MpoeKkThpoBaHue u pazpadotky [1O (mpaBna onun pas). Pasrpyska nep-
COHaJIa (MOJIB30BATENEH CUCTEMBI) MPU BBIOJHEHUH PabOT CTAHOBUTCS HECPABHHUMA
C 3arpy3Koi IIPOEKTUPOBIIMKOB U IPOIPaMMKCTOB. MBI IMEEM YELICBICHUE IIPOU3-
BOJICTBA, C OJIHOM CTOPOHBI, U KOJIOCCAJIbHBIE 3aTPAaThl HA CTAUU MPOCKTUPOBAHMS,
pa3paboTKu, BHEAPEHUS U MOAJIEPKKH CUCTEMBI, C IPYroil. Y MeHbIIaeTcs mTaT Ipo-
M3BOJICTBEHHOT'O TIEpCcOHaia, MpU 3TOM HEUMOBEPHO pazpacratorcs otaenbl ACY, 3a-
TpaTel Ha Tpyxa WT-cnennamucroB mo HENPEPBIBHOM NOANEPKKE M MOJACPHU3ALUU
CUCTEMBI 4acTO HeCcpaBHUMBI ¢ 3pdexTtom oT ucnonb3oBanus MC. MHorna otkas or
TEXHOJIOTUU SIBJISIETCA BBIXOJOM M3 cuTyauuu. OleHKa 1enecoo0pa3HOCTH BHepe-
Hust UTC no Havanma mpoeKTHBIX paboT MOMOTAeT n30ekKaTh MOTEPb.

B coBpemMeHHO! MpakTHKE CYIIECTBYIOT JBa OCHOBHBIX METOJA OLIEHKH 3(-
(PEKTUBHOCTH MPOEKTA, PEATU3yEMbIX Ha JIEHCTBYIOMINUX MPEANPHUATHIX: Memoo pac-

yema no NpeonpusmuIo 8 yeaiom u NPUPOCMHOU Memoo.

Pacyer mo npeanpusATHIO B 1EeJIOM PEKOMEH]IYETCSl POU3BOJIUTh, COIIOCTAB-
JIs1s1 BApUAHTBI IPOEKTA Pa3BUTHSI MPEANIPUATHS B LIEJIOM «C IPOEKTOM» U «0Oe3 mpo-
€KTa» (Jajiee COOTBETCTBEHHO «OCHOBHOW» U «HYJIEBOI» BapuaHThl). DopMupoBaHue
OCHOBHOI'O BapHaHTa MPOU3BOJUTCS ITyTEM BHECEHHS COOTBETCTBYIOIUX KOPPEKTH-
POBOK B IOKazarenu HyjeBoro Bapuanrta. Eciu BHenpenue UTC oka3biBaeT BiIUsHUE
Ha pa3JIMYHbIE CTOPOHBI JAEATEIBHOCTH MPEANPUATHS, MOTYT U3MEHUTHCS TEXHHUKO-
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HSKOHOMHUYECKHE U (PUHAHCOBBIC MOKA3aTeIH PadOTHI MPEANPUSATHS B LEIOM. Takas
CUTyalsd MOXKET BO3HUKHYTH IIPH BHEAPEHUU HMHTETPUPOBAHHBIX KOPIIOPATUBHBIX
cucteM ynpasieHus. [Ipu 3ToM HEOOXOAUMO COMOCTAaBUTh MEPCIEKTUBHBIE MOKa3a-
TeNu paboThl NpeanpuaTus npu yciaoBun peanuzauuu UTC-mpoekrta, CBI3aHHOIO C
BHEJIPEHUEM UHTEIPUPOBAHHBIX KOPIIOPATUBHBIX CUCTEM YIIPABIICHUS U IIPU YCIIOBUU
OTKa3a OT Hero. Takoe COIOCTaBIIEHHE BBINOJIHIAETCS Ha OCHOBE METOJIa pacyeTa IIo
IPEAIPUATHUIO B LIETIOM.

Jis onieHkr >(P(GEKTUBHOCTH WHBECTULIMOHHBIX MpoekToB BHenpeHus UTC,
MMEIOIINX JIOKAJbHBIM XapaKTep Ha MPEANPUATHH, UCIIOIb3YETCS MPUPOCTHOM Me-
TOJ, OCHOBHAsI UJI€s1 KOTOPOI'O COCTOUT B ONPEIEICHUU U3MEHEHUN ITPUTOKOB U OT-
TOKOB JIEHEKHBIX CPEICTB, OOYCIOBJIEHHBIX peaju3alueil npoekra. [naBHas mpo-
Osema, KOTOpasi BO3HUKAET MpU MPUMEHEHUH MPUPOCTHOIO MeT0Ja, — TOYHOE BbI-
ABJIeHUE (HaKTOPOB, ONpPEEISIOMNX P (PEKTUBHOCTh TPOEKTA (HAIIPUMEpP, YMEHbIIIE-
HUE TPYIOEMKOCTU BBIINOJIHEHUS ONEPALMH, COKPAILIEHUE KOJIMYECTBA pabOTaroUIUX
U T.J.) U IpaBWIbHAs KOJWYECTBEHHAsI OL[CHKAa M3MEHEHHH (DMHAHCOBBIX 3aTpaT U
pE3yNbTATOB C YYETOM yKa3aHHBIX (haKTOPOB.

dakTrdecKkuM ctanaaptToM npu pacdere croumoctu MC cran merog TCO
(coBOKyIHast CTOMMOCTb BJaJI€HUs), IPEAJIOKEHHbIN KoMnanuelt Gartner. [1o3xe
MHOrue Kpynusie nocraBmuky UT npencrasuim cBou Bepcun JaHHoro merona. Ho
TCO oneHuBaeT TOJIBKO 3aTPATHYIO YaCTh, HE YUUTHIBAs IPEUMYILECTB OT BHEAPE-
Hus. [loaToMy 3Ta METOAMKA B YMCTOM BUJIE IPUMEHHMMA TOJIBKO JJIsSI OLIEHKU penie-

HUI, 00ECIIEYNBAIOIINX CXOJIHYIO ()YHKIIMOHAIBHOCTD.

Meton ROI (otaaya oT MHBECTULIMI) TAET BOBMOKHOCTh OIPEETUTh, KaKOu (u-
HAHCOBBIN PE3yJIbTAT 00ECIICUNBACT KAXKIbIN pyOsIb, HTHBECTUPOBAHHBIN B MIPOEKT, HO HE
JIaeT YETKOTO U SICHOTO croco0a ornpeeNinTh a0COTIOTHYIO BEJIMUMHY 3TOTO pPe3yJibTara.
Omnpenenenre Ka4eCTBEHHBIX U (PMHAHCOBBIX 3(P(hekTOB HamIyUImM 06pa3om obdecredn-
BaeTCs CUCTeMOM cOaaHcupoBaHHBIX Mmokazateneit (Balanced ScoreCard, BSC), Ho mis
ee BHEJpEeHHs] HeoOXoAuMa JIJIMTENbHAs MOATOTOBUTENIbHAS paboTa, 3a4acTyto TpeOyto-

ras UIBMCHCHH CYHICCTBYIOIUX ITOAXO0A0B K YIIPABJICHUIO KOMITQHHEH.
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Bonee mpocras u goctymHas 1 MCIIOJIB30BAHUS METOJIMKA, HO B TO YK€ BpeMs
Jaromiasi 4eTkhue M OOOCHOBAaHHBIE pe3yNbTaThl, OblIa pa3paboTaHa KOMIaHHUEH
Microsoft — memoouxa «bvicmpoco skonomuueckoco obocnosanus (Rapid Economic

Justification, REJ).

Metouka ObICTPOro SKOHOMUYECKOTO 000CHOBAHMUS

MeTtoanka «ObICTPOro 3KOHOMHYECKOro obocHoBaHus» (Rapid Economic
Justification, REJ, Microsoft) mo3BossieT npeononers A3bIKOBbIN Oapbep Mexay UT-
CICIUATMCTAMH U MCIOJHUTEISIME OM3HECa U MPOJEMOHCTPUPOBATh BHITOJY OT HH-

Bectuiuu B UT.

3auntepecoBannble Juna (Stakeholders):

e ['enepampnsbiii qupekTop — CEO (Chief Executive Officer).

o ®unancossiil nupekTop — CFO (Chief Financial Officer).

e Bune-npesunent — VP.

o Jlupexkrop mo wmHpopmarmoHHsiM TexHONorussM — CIO (Chief Information
Officer) — cOTpyIHHMK KOPITOPAIIMH, UCIIOJIHUTEIb BBICIIIETO paHTa; OTBEYalO-
U 3a TPUOOPETCHUE U BHEJIPECHUE HOBBIX TEXHOJIOTHH, yIIpaBiIeHUE HHPOP-
MaITMOHHBIMH pECypcamH.

o UT-nepconan — IT stuff.

e Toproseie nmocpeauuku — Resellers-bupmel, cnenuaau3upyrommecss Ha ONTO-
BBIX IMOCTAaBKaX U TOPTOBOM MOCPEIHUIECTBE.

e TlocraBmmku — Suppliers.

Ilar 1. O6cnenoBanue odwvexta (Understand the Business). HMccienoanme
HAUMHACTCS C OMNPEICIICHUS KIIOUEBBIX MpobsieM mnpeanpusatus u mouck WT-
peleHus, KOTopoe OyIeT CroCOOCTBOBATh YCTPAHEHUIO ATHX MPOOJIEM U MO3BOJUT
NPEIIPHUATHIO TOOUThCS ycnexa. Ha 3Tol cramuu onpenensroTesl KpuTuieckue (hak-
TOPBI ycIiexa IPeANPHUITHS U UX MOKa3aTeld, a TAK)Ke COCTABIISACTCS IJIaH UX JOCTH-
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xKeHus. It 3Toro uccienyroT CTpaTeruyecKuil IJIaH pa3BUTHS KOMITAHWH, OU3HEC-
IUIaH, IPOBOAST KOHCYJIbTALIMU C PyKOBOJICTBOM KOMIIAHUH, PyKOBOJUTENISIMH (PYHK-

U OHAJIbHBIX Hoz[pasz[eneHHﬁ H KJIFOYCBBIMHU CIICLHUATUCTaMMU.

Iar 2. Beioop Texunuecknx pemennii (Understand the Solutions). Ha stoi
CTaJN¥ TIPOEKTHASI KOMaHa paboTaeT C BIaAeIbIllaMH KITFOYEBBIX OM3HEC-TPOIIECCOB,
UCTIOJNIB3YS CXEMBI MTPOIIECCOB B OPTaHU3alNH, (PYHKIIMOHAIBHO-CTPYKTYPHBIC CXEMBI
U JUarpamMMbl TTPUYHHHO-CJICJACTBEHHBIX CBS3CH C IENIBIO OIMPEICICHHs CIIOCOO0B
npuMeHnenuss UT-pernennii uis MOBBIIMICHUS WX COOTBETCTBHUS KPUTHYCCKUM (haKTO-
pam ycrexa opraHu3anuu. s Kaxmoil paboThl, ONpeneleHHOW Ha MPeAbIAyIIeM
mare, He0oOXOJUMO HaWTH, C Hcnojab30BaHueM Kakux UT moxxHO ynydmuTth ee 3¢-
(EeKTUBHOCTb.

Illar 3. Belunciienne pasHuIbl MeKIy Aoxoaamu u pacxomxamu (Understand
the Benefit/Cost Equation). ITocie Toro kak BO3MOXHbBIE TEXHHUSCKHUE PEIICHHS BbI-
OpaHbl, KOMaH/a AaHAJIMTUKOB BBIYHCIISET MOTCHIMAIBHYIO MPUOBLIH OT UX BHEIpPE-

HUS U HEOOXOAUMBIN 00BEM KalUTAIOBIOKEHUMN SISl KaXKIOT0 MPOEKTA.

Illar 4. BoisBiaenne puckoB (Understand the Risks). Muorue cuavana sxo-
HOMHYECKH omnpaBiaaHHble MT-poekThl mociie BHEAPEHUSI HE COOTBETCTBYIOT OXKH-
JAHUSIM PYKOBOJCTBA M APYTMX 3aMHTEPECOBAHHBIX JHUI. AHAINU3 MOTEHLIHAIbHBIX
puckoB unBectulinii B U'T MoxkeT moMoub u30ekaTh MpoBajia MyTeM BBISBIICHUS Pa3-
JUYHBIX POPM pUCKa, Pa3paOOTKH PEIICHUS O UX CMATYEHUH U MOATOHKHU MPUOBLIN K
3aTparam. CylecTBYIOT pa3juyHble KATErOPUU PUCKOB!

e puck coomeemcmeus. Uem xectue coorBerctBue MT-mpoekra nensm npen-
NpUsITUSL, TEM MeHbIlle puck. Heo0xoaumo 3aMeTUTh, 4TO [ HEKOTOPBIX MPO-
€KTOB YCTAHOBJICHHE YETKOTO COOTBETCTBHS TEXHOJOTHI CTPATETHUECKUM LIE-
JsiM OM3Heca — 3ajlaya CJIOKHO BBINOJHUMAS (HampuMep, YCOBEpPUIEHCTBOBA-
HUE MHPPACTPYKTYphl MH(POPMAIMOHHOW CHUCTEMBI), OJHAKO WHBECTUIIUU B
HUX SIBIISIIOTCS HEOOXOAMMBIMU JIJIsl JTAJdbHEHIIEro pa3BUTHS HMHOOPMAIMOH-

HBIX T€XHOJIOTHH;
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®  peanu3ayuoHHbll pUcK. YUHUTHIBAET BO3MOXKHOCTh TOTO, YTO JAEHCTBUTENIbHAS
CTOMMOCTD peaM3aIliy MPOeKTa OyAET OTINYATHCS OT PACUETHOM;

® 0OnepayuoHHblll pUcK. YUIUTHIBAET BO3MOXKHOCTh TOTO, YTO CTOUMOCTH (PyHK-
[IUOHUPOBAHUSI CUCTEMBI OYJIET OTIMYATLCS OT MPEAIoIaraeMou;

® mexHonocuyeckul puck. Yem 0oJbllle U3BECTHO O BEIOPAHHOM PEIICHUU U YEM
JTydIie mpopaboTaHbl BHIOPAHHBIE TEXHOJIOTHH, TEM MEHbIIE 3TOT puck. OaHa-
KO MPOEKTHI C MaJIbIM 3HAYEHUEM TEXHOJIOIMYECKOI0 pUCKa HE Bcerja odecrie-
YUBAIOT JIOCTATOYHO BHICOKHE TMOTCHIIMAIBHBIC MPEUMYIIECTBA M, HA00OPOT,
YeM BBIIIE€ PUCK, TEM BBIIIE BO3MOKHASI PUOBLIb;

®  PUCK OEHEJCHBIX NOMOKOE. Y UUTHIBAET BO3ZMOXHOCTh HEJOCTOBEPHOI'O OIpe-
JIeJICHUS BBITOJT OT MPOEKTAa U HETOYHOTO PacyeTa MOJOKUTEIbHBIX JEHEKHBIX
MIOTOKOB, & TaK)K€ BO3MOKHOCTb TOSIBJICHUS JPYTUX HEMPEIBUACHHBIX (DUHAH-
coBbIX TpoOseM. Hampumep, OyAeT NPUHATO PEIICHHE YBEIUYUTh KalUTaJIH-
3anui0 OWM3Heca WM Jpyrue, 0ojee BaKHbIE C TOYKU 3pPEHUS PYKOBOJCTBA,
po0eMbl TOTPEOYIOT OTBJICUEHHUS CPEJICTB OT pacCMaTpUBAEMOr0 MPOEKTa, B
pe3yiibTaTe 4ero He yAacTCs AOCTUYb MPEAINO0JIaraeéMbIX BBITOJ] B IOJTHOM 00b-
eme.

Pucku MOT'YT OBITH OITMCAHBI KaK KOJIMYCCTBCHHO, TaK 1 KAQYCCTBCHHO.

Ilar 5. Pacuer ¢punancobix nmoka3zareiaei (Understand the Financial Met-
rics). Ha ocHOBe MmOJTy94eHHBIX JUCKOHTHPOBAHHBIX JCHEKHBIX MTOTOKOB, CKOPPEKTH-
POBAaHHBIX C YYETOM PHCKOB, PACCUUTHIBAIOTCS (DMHAHCOBBIC TTOKA3aTENH, IPUHSATHIC
Ha JIAaHHOM MPEANPUATHU. TaKMMH ITOKa3aTeIIMU MOTYT OBITh YUCTHIN TPUBEICHHBIN
noxona (Net Present Value, NPV), BuyTpennsisi Hopma goxoanoctu (Internal Rate of
Return, IRR), no6asnennas croumocts (Economic Value Added, EVA), cpok okymna-

€MOCTH, BO3BpPAT OT I/IHBGCTI/IHI/Iﬁ H Apyruc.
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4. CTPYKTYPHBIA AHAJIU3 U CTPYKTYPHOE
HPOEKTUPOBAHHUE

4.1. OcHOBHbBIE IOHATHS CTPYKTYPHOT0 AHAJIN3A U CTPYKTYPHOIO

IMPOCKTUPOBAHUA

OnpenenieHus MOHSATUH

CTpPYKTYPHBIM aHAJIW30M IIPUHATO HA3bIBaTh METOJ] UCCIICAOBAHUS CHUCTEMBI,
KOTOpOE€ HauWHAeTCs C¢ ee oO0Iero od3opa M 3aTeM AeTalu3upyercs, mpuobdperas
HUEPAPXUUCCKYI0 CTPYKTYPY C BCE OOJIBIIMM YHCIOM YpPOBHEW. PelieHue TpyIaHbIX
npo0JieM MyTeM WX pa30MeHHs Ha MHOKECTBO MCHBIIMX HE3aBUCHMBIX 3a/ad (Tak
Ha3bIBACMBIX «UEPHBIX SIIMKOB») U OPraHU3allvs 3TUX 337a4 B JPCBOBHIHBIC Hepap-
XHUYECKHUE CTPYKTYPbI 3HAYUTEIHHO MOBBIIIAIOT TOHUMAHUE CIIOKHBIX CUCTEM.

B umxenepun I10 (software engineering), CTpykrypHubiii anaau3s (Structured
Analysis, SA) u ogHonMenHoe ¢ HuM CTpPYKTypHOe mpoekTHpoBanme (Structured
Design, SD) — sTo mMeronsl aisi aHanu3a M mpeoOpa3oBaHusi OuzHec-TpeOOBaHUN B
crenu(UKaIIU ¥, B KOHCYHOM CYETEe, B KOMITBIOTEPHBIC MPOTPAMMBbI, KOH(PUTYpaIHH
amnmapaTHOro 00eCIeUCHUS M CBSI3aHHBIC C HUMH PYYHBIC ITPOLICYPBI.

Crpykrypubiii ananms, CA (Structured Analysis, SA) u CTpykTypHOE TIPOEK-
tupoBanue, CII (Structured Design, SD) sBustorcs (GyHIaMEHTaIbHBIMH HHCTPY-
MEHTaMU CHCTEMHOI0 AHAJN3a U Pa3BUBAJIKCH U3 KIACCUYECKOTO CUCTEMHOTO aHa-
au3a 1960-70-x romoB (cm. rir. 1.1).

CTpPYKTYpPHBIii MOAXO0J 3aKJIHOYAETCS B MOITAMHON JEKOMITO3UIIUN CUCTEMBI
IIPH COXPAHCHHH IIEJIOCTHOTO O HeW mpenctaBieHuss OCHOBHBIC MPHHIIMITBEI CTPYK-
TYpPHOTO 1MOAX0/1a (TIEpBHIC JIBA SBIISIOTCS OCHOBHBIMH):

1) npunyun «paszoensii u 1acmeyiiy — NPUHIIMII PEIICHUS CJIOKHBIX MTPOOJIEM ITy-

TEM MX pa30HMeHUs Ha MHOXKECTBO MCHBIIIMX HE3aBUCHMBIX 3a/1ay, JETKUX IS

IIOHUMAHUA U pCHICHUA

159



2) npuHyuUn UepapxuecKo20 Ynops0O4UEaHUs — MPUHIAII OPTaHU3AIMA COCTAB-
HBIX yacTed MmpoOjieMbl B HepapXUUECKHe APEBOBHUIHbBIE CTPYKTYpHI C J00aB-
JIEHUEM HOBBIX JIeTajel Ha KaKJIOM YPOBHE.

3) npunyun abcmpacuposanusi — 3aKJIOYACTCS B BBIIACICHUN CYIICCTBEHHBIX ac-
MEKTOB CUCTEMBI M OTBJICYEHUS OT HECYIIECTBEHHBIX;

4) npunyun gopmanuzayuu — 3aKIFOIACTCS B HEOOXOIUMOCTH CTPOTOTO METOTH-
YECKOTO MOIX0/1a K PEHICHUIO MPOOIEMBI;

5) npunyun nHenpomusopeuusocmu — 3aKJII0YACTCS B 000CHOBAHHOCTHU U COTJIACO-

BAHHOCTH 3JICMCHTOB.

Hctopust CTpYKTYpHOTO aHaJIM3a U TPOCKTUPOBAHUS

CTpyKTypHBIN aHAIU3 — 3TO YacTh CEPUU CTPYKTYPHBIX METOJIOB, MPEIACTaB-
JSIOIUX HAa00p METOAOJIOTUN aHaIKu3a, MPOSKTUPOBAHUS U MPOrPAaMMUPOBAHUS, KO-
TOpbI€ OBLIN pa3pabOTaHHBI B OTBET HA MPOOJIEMBI, C KOTOPBIMHU CTONKHYJCA Mup [10
B niepuoji ¢ 1960 o 1980 rr. B aT0oT nepuoa 60ABIIMHCTBO MpOrpaMM OBLIO CO3aHO
na Cobol u Fortran, morom sa C u BASIC.

D710 OBUTO HOBBIM TOJIOKHUTEIBHBIM CIIBUTOM B HAIIPaBJICHUH MPOCKTUPOBAHMSI
U [IPOrpaMMHUPOBAHUS, HO MPU 3TOM HE ObLIO CTaHAAPTHBIX METOJIOJIOTHM JUIsl JOKY-
MEHTHUPOBaHUS TPeOOBaHMIA U caMHUX TTPOCKTOB. [10 Mepe YKPYITHEHUS U YCIOKHCHHUS
CUCTEM, Bce OoJiee 3aTpyIHUETLHBIM CTAHOBHIICS MPOIIECC MX Pa3pabOTKH.

Korzma OONBIIMHCTBO CHENMATUCTOB OWIIOCH HAJ CO3/JaHHEM MPOTPaAMMHOIO
o0ecrniedeHurs, HEMHOTHE CTapajiCh pa3pelIuTh OoJjiee CIOKHYIO 3a7ady CO3JaHus
KPYIMHOMACIITA0OHBIX CHUCTEM, BKJIIOYAIOUIMX KakK JIIOJIed M MAIlUHBI, TaK U Mpo-
rpaMMHOE OOeCreYeHUE, aHAJIOTHYHBIX CHCTEMaM, MPUMEHSIEMBbIM B TelehOHHOM
CBSI3H, MPOMBIIUICHHOCTH, YINPABICHUNA U KOHTPOJE 3a BOOpyKeHueM. B To Bpems
CHEIUATUCTBI, TPAAUIIMOHHO 3aHUMABILIUECS CO3/JaHMEM KPYIMHOMACIITAOHBIX CH-
CTEM, CTAJId OCO3HABaTh HEOOXOAMMOCTH OOJBIIEH yMOPsSA0UYeHHOCTH. Takum oOpa-
30M, pa3pabOTUUKH Hadald (GOPMaM30BaTh MPOIECC CO3/TaHUS CHCTEMBI, pa3OnBas

ero Ha cienytomue (asbl:
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1) aHanm3 — ompeaesieHue TOro, 4YTo CUCTEMa OYIET JeaTh;

2) TPOCKTHPOBAHHUE — OIPE/ICIICHUE MOJICUCTEM U X B3aUMO/ICHCTBUE;
3) peanuzanus — pa3paboTKa MOJICUCTEM 110 OTIACIBHOCTH;

4) oObeMHEHHE — COSAMHCHHE TTOJICUCTEM B €IHHOE 1IeII0¢;

5) TectupoBaHKE — IPOBEPKa paOOTHI CUCTEMBI;

6) ycraHOBKa — BBEJICHHE CUCTEMBI B JICHCTBUE;

7) GYHKIIMOHUPOBAHUE — UCIIOJIb30BAHUE CHCTEMBI.

OTa nocnen0BaTeIbHOCTh BCETAa BBINOJIHAIACH UTEPALIMOHHO, IOTOMY YTO CH-
CTEMa MOJHOCTbIO HHUKOIZIA HE YIOBJIETBOpsJa TPEeOOBAaHUSAM IOJIb30BATENIEH, MO-
CKOJIbKY UX TpeOOBaHUS 4acTO MEHSIUCh. M, TeM He MeHee, ¢ 3TOW MOJIEebI0 co3/a-
HUSl CUCTEMbI, OPUEHTUPOBAHHOW Ha YNPABJICHHE, MMOCTOSIHHO BO3HUKAIU CIIOKHO-
CTH. DKCIUIyaTallMOHHBIE PACXO/bl, BO3HUKABILINE IIOCJIE Cayd CUCTEMBI, CTAIU CY-
IIECTBEHHO IMPEBBIIIATh PACXO/Ibl HA €€ CO3/IaHUE U MPOIOJIKAIU PACTH C OTPOMHOM
CKOPOCTBIO M3-32 HU3KOI'0 KaueCTBAa UCXOJHO CO3JaHHOM cucteMbl. HekoTopelie cuu-
TaJId, YTO POCT IKCIUTyaTAIlMOHHBIX PAcX0J0B 00YCIOBIIEH XapaKTepOM OLIUOOK, J10-
NYIIEHHBIX B MPOIECCE CO3/IaHUs CUCTEMBI. McciienoBaHus moKa3alid, 4To OOJbIION
IPOLEHT OIMOOK B CHCTEME BO3HMK B MPOILECCE aHAIM3a U MIPOEKTUPOBAHUS, TOpas3-
JI0 MEHbIIIE UX OBLIO JOMYIIEHO MPHU peaanu3alii U TECTUPOBAHUU, a 1IeHA (BpeMeH-
Has U JIEHEKHas) OOHApYyKEHHsI U UCIIPABJIEHUS OLIMOOK CTAaHOBHWJIACH BbILIE HA 0O-
Jee MOo3AHUX CcTaausax npoekrta. Hanpumep, ucrpapiieHne omMOKK HA CTaIUHA MTPOEK-
TUPOBAHUS CTOUT B 2 pa3a, Ha CTauM TecTupoBaHus — B 10 pa3, a Ha cTaAUU SKCILTY-
atanuu cuctembl — B 100 pa3 noposke, yeM Ha ctaauu aHanu3a. Ha oOHapykeHue
OIIKOOK, TIONMYIIEHHBIX Ha 3Tale aHaln3a U MPOCKTUPOBAHUS, PACXOYETCs IPUMEp-
HO B 2 pa3a OoJbllle BpEMEHH, @ HAa UX HCIpaBIEHUE — MPUMEPHO B 5 pa3, yeM Ha
OImMOKH, TOMYyIIEHHbIE Ha O0jee MOo3aHUX cTaausx. Kpome Toro, omuOKku aHanu3a u
POEKTUPOBaHUS OOHAPYKUBAIUCH YaCTO CAMHMH IOJIH30BATEISIMHU, YTO BBI3BIBAJIO
UX HEJIOBOJIbCTBO.

TpanuimoHHbIE TOAXOABI K CO3IaHUIO0 CHCTEM MPUBOJIUIN K BOZHUKHOBEHUIO
MHOTHX Mpo0IeM:

1) He ObUTO €IUHOTO MOAX0/a;
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2) TPHBIICYCHHE MTOJIB30BATENIS K TIPOIECCY Pa3pabOTKH HE KOHTPOIMPOBAIOCH;

3) mpoBepka Ha COIIACOBAHHOCTH IMPOBOJAMIIACH HEPETYJSIPHO WM BOOOIIE OT-
CYTCTBOBaJIa, pE3yJIbTaThl OJIHOTO 3TAlNa HE COIJIACOBBIBAIMUCH C pe3yJibTaTaMu
TIPYTHX;

4) mporecc ¢ TPYJOM MOJJaBaJICsl OLIEHKAM, KaK KaueCTBCHHBIM, TaK U KOJIHYE-
CTBEHHBIM.

VY TBepkKIaa0Ch, 4TO KOTJa CO3/IaTeNId CUCTEM TOJIb3YIOTCS METOIOJIOTUSIMU THIIA
CTPYKTYPHOT'O TIPOTPAaMMHUPOBAHUS U TIPOCKTHUPOBAHUS CBEPXY BHH3, OHH PEIIAIOT JIHO0
HE TIOCTABJICHHBIC 3a/1a4M, JTMOO IJIOXO MMOCTABJICHHBIE, JIMOO XOPOIIO MOCTAaBICHHBIE,
HO HEMpPaBWJIbHO MOHATHIE 337auu. KpoMe Toro, ommoOKu B CO3aHUM CUCTEM CTaHOBU-
JIMCh BCE MEHEE JOCTYITHBI BBISIBIICHUIO C IOMOIIBIO amiapaTHBIX CPEACTB WM IPO-
rpaMMHOTO oOecrieueHusi, a Hanboyiee KaracTpoduveckue OMIMOKH JOMyCKAUCh Ha
pPaHHMX 3Tanax Co3[aHus CUCTeMbI. YacTo 3TH omMOKH ObLTH CIICACTBUEM HETOJHOTHI
(YHKIIMOHATGHBIX  CIICITU(UKAITNN WM HECOTJIACOBAHHOCTH MEXITY CIIEITU(UKAIISIMHE
U pe3ysbTaTaMHd MPOEKTUPOBaHUs. [IpOEKTUPOBIIMKN 3HAIM, YTO CIOKHOCTh CHUCTEM
BO3PACTAET U YTO ONpEeNIeHbl OHU YacTO BechMa cjiabo. PocT oObema 1 C0KHOCTH CH-
CTeM SBJISICTCSl JKU3HEHHOW peayimeil. DTy MPEeArnochUIKy HYXHO OBbUIO MPUHSTH KaK
Hen30exkHyr0. Ho ommbounoe onpesiesieHe CUCTEMBbI HE SIBIISIETCS HEM30EKHBIM: OHO —
pe3ysbTaT HealeKBaTHOCTH METOIOB CO3JJAHUS CHCTEM.

Bckope OblT BBIIBUHYT TE3HMC: COBEPIICHCTBOBAHME METOJIOB aHAIM3a €CTh
KITIF0Y K CO3/JaHMI0 CUCTEM, D((DEKTUBHBIX MO CTOMMOCTH, MPOU3BOIUTEIHLHOCTH H
HAJCKHOCTU. ISl pemieHns KITI0YeBhIX MPOOJIeM TPAaTUIIMOHHOTO CO3JaHUS CHCTEM
MIUPOKOro mpoduiisi TpeOOBAIMCH HOBBIE METOJbI, CIELUUAIBLHO MpeAHa3HAYCHHBIC
JUTSI ICTIOTB30BAaHMSI HA PAaHHUX CTAIUSX Ipoliecca.

Jliis momonu B ynpasieHuu OosbmiuM u cioxHbIM [1O ¢ xonma 1960 romos
MOSIBJISIETCS. MHOYKECTBO Pa3HOOOPA3HBIX CTPYKTYPHBIX METOJOB IMPOTrpaMMHUpPOBa-
HUS, IPOSKTHUPOBAHUS U aHAJIN3a. DTU METOJAbl HAa HAYAJIbHBIX JTalax CO3JaHUS CH-
CTEMBI MO3BOJISIOT TOPA3/I0 JyUllle MOHATh paccMaTpUBaeMyto podiemy. A 3To co-
KpallaeT 3aTpaThl KaK Ha CO3/IaHue, TaK ¥ Ha dKCIUTyaTaIlli0 CUCTEMBI, a KpOME TOTO,

IMOBBIIIIACT €€ HAACKHOCTD.
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B 1960-70 nosBist0TCS CAEAYOMMNE KOHIEIINU:

npumepuo 1967 -  CrpykrypHoe mnporpammupoBanue  (Structured
programming) — Edsger Dijkstra,

npumepno 1975 — CrpykrypHoe muporpammupoBanue Jxexcona (Jackson
Structured Programming) — Michael A. Jackson.

CrpykTypHOE MporpaMmmMupoBaHue mpuBOAUT K CTPYKTYpHOMY MPOEKTUPOBA-

HHUIO, YTO B CBOIO O4Yepelb NPUBOIUT K CTPYKTYPHOMY CHCTEMHOMY aHaJU3y:

npumepro 1975 — mosiBnenwe Ha phlHKe MeToma CTPYKTYpPHOTO aHaIW3a |
npoektupoBanus SADT (Structured Analysis and Design Technique) — Doug-
las T. Ross;

npumepro 1975 — CtpykrypHoe npoektupoBanue (Structured Design) — Larry
Constantine, Ed. Yourdon u Wayne Stevens;

npumepHo 1978 — Crpykrypusiii ananu3 (Structured Analysis) — Tom De-
Marco, Yourdon, Gane & Sarson, McMenamin & Palmer;

B 1979 omy6mukoBan CTPYKTYpHBIM aHalW3 U CHUCTEMHAas CIEeIM(PUKAIINS
(Structured Analysis and System Specification) — Tom DeMarco.

B teuenne 1980x HauMHAIOT MOABIATHCSA MHCTPYMEHTHI JUIS aBTOMAaTH3ALUU

YepUuCHUA TUarpaMm.

1981 - ony6nukoBaHa (1 B 85-93 monydaet pazsutue) Metononorus IDEFO,
ocHoBanHass Ha SADT u MHCTPYMEHTAIBHBIX CPEACTBAX CO3JAaHHS AUArpaMM
(pa3paborana /{yrmacom T. Poccom, Douglas T. RosS).

B 1983 Bnepsrie npexacraBieH MeToa CTPYKTYpPHOTO CUCTEMHOTO aHalu3a U
npoektupoBanus SSADM (Structured Systems Analysis and Design Method),
pazpabotanubiii B UK Office of Government Commerce.

ITo anamorum ¢ Computer-Aided design and Computer-Aided Manufacturing

(CAD/CAM), ucnonp30BaHue 3TUX WHCTPYMEHTOB ObLIO HazBano Computer-Aided
Software Engineering (CASE).

Metoast CA u CII (B wactHocTH, SSADM) compoBoknaroTcs HOTAUAMU

(nnarpammamu), oOJEryaIMMH B3aUMOJICHCTBHE MEXKITY MOJIb30BaTEISIMUA U pa3pa-

OOTYHKAMH. DTO OBLIH:
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e cTpyKTypHBIe cxeMbl (Structure Charts) — st cTpyKTypHOT0 POSKTUPOBAHHUS,
e juarpammbl MoTokoB JnaHHBIX (Data Flow Diagrams, DFD) — miist cTpykTypHO-
r0o aHaIIN3a;
e wmojenu ganabix (Data Model Diagrams).
OTH AMarpaMMbl HCHOJIB30BAIUCH CTPYKTYPHBIMH METOJAaMHU B Pa3IHMYHBIX
koMOuHanusax. Cpei HUX BCTPEYaIOCh MHOKECTBO BapHAaIUU.
[Mpumepro B 1990 nosiBnsieTcss TepMuH «uHXeHepus paspadotku [10» (Infor-
mation Engineering, IE, James Martin), sBasiomascs JOTHYSCKUM paCIIMPESHUEM

CTPYKTYPHBIX METOJ/IOB, MOSIBUBIIUXCS B TeueHue 1970x.

4.2. MeToa CTPYKTYPHOIrO aHaau3a U npoektupoBanus SADT

Onpenenenne SADT

SADT (Structured Analysis and Design Technique) — 3To METOI0JIOTHS HHKE-
Hepuu pazpadotku [1O (software engineering) st onucaHusi CUCTEM B BHJIC Uepap-

xu¥ QyHKIUN (GYyHKIUOHATBHOM CTPYKTYPHI).

[Ipennoceuiku u uctopust SADT

CTpyKTypHBIM aHAIN3 BO3HHMK B KOHIE 60-X rOAOB B XOJ€ PEBOJIIOLUH, BbI-
3BaHHOW CTPYKTYpHBIM mporpammupoBanueMm. Metox SADT 6wi1 nipemioxken Jly-
riacoM T. Poccom kak crnoco0 yMEHBIIUTh KOJIUYECTBO JIOPOrOCTOSALIUX OIIMOOK 3a
CYET CTPYKTYPHU3aLUHM HA PAHHUX 3Tallax CO3JAHUS CUCTEMBI, YIIYYIICHHUS] KOHTAaKTOB
MEXIy TOJIb30BaTeNIIMU U pa3pabOTUMKAMU U CTJIaKUBAHUS TIEpexo/ia OT aHajiu3a K
npoektupoBanuto. Jlyrnac T. Pocc yacte cBoux PLEX-Teopuii oTHOCAIIUXCS K Me-
TOJOJIOTHU U SI3BIKY OIKUCAHUS CUCTEM, Ha3Ball «MeToa0JIorus CTPYKTYPHOTO aHAJIH-
3a u npoektupoBanus» (SADT). Mcxonnas padota Hag SADT nHavanaces B 1969 1.

IlepBoe ee kpynHoe npuioxkeHue ObuIo peanu3zoBaHo B 1973 r. npu pa3pabor-
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K€ OOJIBIIOr0 a3pOKOCMHYECKOr0 MPOEKTa, KOrja oHa ObUIa HECKOJIBKO MEPECMOTpe-
Ha cotpyaaukamu SOfTech, Inc. B 1974 r. SADT Obuia ele yaydllleHa U mepeaaHa
OJIHOM U3 KpYIHEHIINX €BPONEHCKHUX TeIe(POHHBIX KOMIAHUM.

Takum oOpazom, k Hauamy 70-x SADT mpexacraBmsier coboi 4eTkyro Qop-
MaJIbHYIO MPOLENYPY.

[TosiBnenne SADT Ha peiake npousonwio B 1975 r. mocie roquaHoro ohopm-
JICHUS B BUJE IIPOIYKTA.

K 1981 r. SADT yxe ucnons3oBanu 6ojiee yeM B 50 KOMIaHusIX npu paboTe
oonee uem Hajg 200 mpoektamu, BkiroyaBmuMmu 6osiee 2000 mrozieit u 0XBaThIBABIIU-
MU JII0KHHY TPOOJIEMHBIX 00JacTeil, B TOM yucie TeaedOoHHbIE CeTH, adpPOKOCMUYe-
CKO€ MPOU3BOJACTBO, YIIPABIECHUE U KOHTPOJb, YUYET MATEPUAIBHO-TEXHUYECKUX pe-
CypcoB U 00pabOTKy JaHHBIX.

Ee mmpokoe pacnpocTpaHEHHE B HACTOAILIEE BPEMsSI B €BPOIENHCKOM, Nalib-
HEBOCTOYHOW M aMEPUKAHCKOW a’pPOKOCMUYECKOW MPOMBIIUIEHHOCTH (O]
HazBanuem IDEF0) mo3Bossier atu niudphl CyniecTBEHHO yBEIUYUTh. Takum 00-
pa3zoMm, SADT BeiAenseTcs cpeau COBPEMEHHBIX METOJOJOTUN ONMUCAHUS CUCTEM
Onaromapsi ceoemy mupokomy npuMeHenuto. [louemy SADT umeeT Takoe mupo-
KO€ MPUMEHEHUE?

Bo-niepBbix, SADT sABnseTcs €qUHCTBEHHOW METOIOJIOTHEH, JIETKO OTpa-
XKAaloIlle Takue CUCTEMHbIE XapaKTepPUCTUKH, KaK yIpaBlieHHe, oOpaTHas CB3b U
HUCIIOJTHUTEIH. DTO 00BbiIcHAeTcsS TeM, uTo SADT m3navambHO BO3HUKIIA Ha 0a3e
IPOEKTUPOBAHHUS CUCTEM OoJiee 001Iero BUAa B OTIMYUE OT APYTUX CTPYKTYPHBIX
METOJIOB, «BBIPOCIINX)» U3 MPOCKTUPOBAHUS TPOTPAMMHOTO 00ECIICUCHUS.

Bo-BTopeix, SADT B nonojHeHHE K CYyIIECTBOBABIINM B TO BPEMS KOHIIEM-
IHASM U CTaHAApTaM I CO3JaHUs CUCTEM HMeEJIa Pa3BUTBHIE IPOLEAYPHI MOA-
JEPKKU KOJUIEKTUBHOW padoThl M oOliafana MperuMyIIeCTBOM, CBSI3aHHBIM C €€
IPUMEHEHUEM Ha PAaHHUX CTAHUAX CO3IAHUS CUCTEMBI.

Kpome Toro, mupokoe ucnonb3zoBanne SADT nokaszano, 4To €ee MOXKHO CO-
YeTaTh C APYTUMU CTPYKTYPHBIMH METOJAMH. DTO JOCTUTAETCSA UCIOJIb30BAHUEM

rpadpuyeckux SADT-onucaHuii B KauecTBE CXEM, CBS3BIBAIOLIMX BOEJUHO pa3-
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JUYHBIC METOJbI, MPUMCHEHHBIC NI OMHMCAHUS OMPEICICHHBIX YaCTEeH CHCTEMBI C
Pa3IUYHBIM YPOBHEM JI€TATU3ALINH.

Takum 00pazoM, HeaJIeKBaTHBIE CIICIM(PUKAIIME CUCTEM TOTO BPEMECHH BBI3Ba-
M co3nanue rpadudeckoro s3pika SADT, a ero ycuieHHOE UCIOJIb30BaHUE TTPE00-
pazoBaio SADT B 3aKOHYEHHYIO METOJIOJIOTHIO, CIIOCOOHYIO IMOBBICHUTH Kay€CTBO
IPOYKTOB, CO3/IABAEMBIX HA PAHHUX CTAJUSIX PA3BUTHUS IPOCKTA.

Utak, SADT navanach Kak sI3bIK OMHMCAHUS (PYHKIIMOHUPOBAHUS CHUCTEM 00-
IIeT0 BHJIA, a TI0 MEpe MPUMEHEHHS €€ MPOIICAYPhI ONMUCAHUS CUCTEM OBLIN YITydIle-

HbI 1 AOIIOJTHCHHEI.

Ocuosrst SADT

SADT wucmonp3yeT aBa THHma auarpamMm. 1) mojenu aesrenbHocTd (activity

models); 2) moxenu nanubix (data models).

SADT wucnonp3yer cTpeaKH AJis MOCTPOCHHSI 3TUX JAMArpaMM U MMEET CIeIyro-
1iee rpaguueckoe MpeacTaBleHHe:

 riaBHBIN 010K (DOX), rIe ompeneneHo Ha3BaHUee MPOoLIEcca UK JICHCTBUS;

e CJIEBOUM CTOPOHBI OJIOKA — BXOJAILME CTPEJIKU: BXOJIbI IEUCTBUS;

e CBEpXY — BXOJISLINE CTPEJIKU: JaHHbIe, HEOOXOAUMbIE JJIsl AEHCTBHUS;

o BHHU3Y — BXOJSIIUE CTPEJIKU: CPEICTBA, UCIIOJIb3YEMBbIE JUIsl IEHCTBUS;

e CIIpaBa — UCXOIAIINUEC CTPCIIKU: BBIXO/] I[CﬁCTBPI?I.

SADT wucnonp3yer AeKOMIO3UIIMI0 HAa OCHOBE MOJAXOJa «CBEPXY BHH3Y.

Kaxx1p1il ypoBeHb AEKOMIIO3ULIUN COAECPKUT 10 6 OJIOKOB.
SADT nauunnaercs c ypoBHs (level) 0, 3aTem MoxeT ObITh JIeTaTM3UPOBaH Ha

6onee Huskue yposuu (1, 2, 3, ...). Hampumep, Ha ypoBHe 1, 6ok ypoBus 0 Oyzaer

ACTAJIM3UPOBAH Ha HECKOJIBKO 3JICMCHTAPHBIX OJIOKOB M TaK JaJiee ...
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Control information

Electronic componerts

Manufacture hanutactured
Electricity Computers Compters
gas —
MRF System Azsembly line

Puc. 4.1. [Ipumep ypoBHs 0

Ha ypoBue 1 neiicrBue «Manufacture computers», moxer 0biTh pazouto (de-

clined), Hammpumep Ha 4 O0Ka:

1)
2)
3)

4)

HOJIYYHTh 3JIEKTPOHHBIC KOMITOHEHTHI («receive electronic components»);
COXPaHHUTh JIEKTPOHHBIC KOMITOHEHTHI («Store electronic components»);
JOCTaBUTh DJIEKTPOHHBIC KOMIIOHEHTHI Ha cOopounyro nunuio («bring electron-
ic components to the assembly line»);

cobpatb koMIbroTepsl («Assemble computers»).

CemaHTHKA CTPEJIOK JJIs AeidcTBHII (activities):

BxoAbl (INputS) BXomsT cieBa W MPEACTABISAIOT JAHHBIE WM MPEAMETHI MO-
tpebienus (consumables), nyxubie npeiicrButo (that are needed by the
activity);

BbIX0/6I (OUtpUtS) BRIXOAST cripaBa U MPEACTABISIOT JaHHBIC WU MPOTYKTHI,
POU3BOMMEIE JelicTBHeM (activity);

ynpasienusi (Controls) BXxomsT cBepXy M IMPEICTABJISIOT KOMAHIbI, KOTOPHIC
BIIMSIOT HAa UCIIOJTHEHUE JICUCTBUS, HO HE MoTpedsatoTcsa. B mocineanei penak-
muu IDEFO — ycrnoBus, TpeOyembie I MOJy4YeHUST KOPPEKTHOTO BBIXOJA.
JlanHbie WM OOBEKTHI, MOACIUPYEMbIC KaK YIPaBICHUS, MOTYT OBITh TpPaHC-

dbopMupoBaHbl PYHKITUEH, CO3AAIOIICH BBIXO;
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MEXaHH3Mbl 03HAYAIOT CPEACTBA, KOMIIOHEHTHI MM MHCTPYMEHTBI, UCIOJIb3Y-
eMble IS BBIMIOJHCHMS ICHCTBHUSA; npeicTaBisioT pasmerienue (allocation)

JICHCTBUMH.

CeMaHTHKA CTPEJIOK JJIs JaHHBIX (data):

Bxonbl (Inputs) — 3T0 nAeicTBUS, KOTOpbIE TE€HEPUPYIOT 3TH JaHHbIE (are
activities that produce the data);

BeIx0/16I (Outputs) moTpedisitor 3tu ganHbie (Consume the data);

ynpasienust (Controls) BIHMSIOT Ha BHYTPEHHEE COCTOSHME JTHX JIaHHBIX

(influence the internal state of the data).

Posiu SADT-npomecca:

aBTopsl (Authors) — paspadotunku SADT mMozaenu;

komMmeHTaTopsl (Commenters) — pereH3upyIoT (feView) padboTy aBTOpPOB;
gyurarenn (Readers) — Bo3moskubie (the eventual) momws3zoBatenn SADT nuna-
rpamm;

skcnepTsl (EXperts) — te, OT KOro aBTOPhI MOJYYAOT CICHUATBbHYIO HH(pOpMa-
IIUI0 O TPEOOBAHUAX U OTPAHUUCHUSX;

texunueckuii komurer (Technical committee) — TexHuyeckuii mepcoHa, otT-
BETCTBCHHBIN 3a perieHsupoBanue (reviewing) SADT monenu Ha KaxaoM
YPOBHE;

oubnmorekaps npoekta (Project librarian) — oTBeTcTBeHHBIN 3a BCe JOKyMEH-
ThI IPOCKTA;

MeHeKep npoekTa (Project manager) — uMeeT MOJIHYI0 TEXHUYCCKYHO OTBET-
CTBCHHOCTh 3a CHCTEMHBIH aHanu3 u npoektuposanue (has overall technical
responsibility the system analysis and design);

anamutuk (Monitor) (Chief analyst) — skcnept B o6mactu SADT, nmomoraro-
MM ¥ KOHCYJBTUPYIOIINIA TEPCOHAI MTPOEKTA M0 UCTonb30Banuio SADT;

uncTpykrop (Instructor) — o6yuaet aBTopoB 1 KommeHTaTopoB SADT.
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Jranbl MoaeaupoBanus. Pazpaborka SADT monenu npeacrasusieT coooi
UTEPATUBHBIN MPOIIECC U COCTOUT U3 HIXKECIICTYIONINX YCIOBHBIX 3TAIOB.

1. Co3nanmue Mojeu TPYTION CIEIUAINCTOB, OTHOCSIIMXCS K Pa3IMYHBIM Ce-
pam JAesTenbHOCTH npeAnpusatus. Ha aTom sTane aBTOpBI ONMpamInBaiOT KOM-
NETEHTHBIX JIMII, ITOJTy4Yasi OTBEThI Ha CIEAYIOIINE BOIIPOCHI:
® YTO MOCTYMAeT B MPEIMETHYIO 00JIaCTh HA «BXOJIEY;

e kakue (YHKIMU U B KAKOH IMOCIEAOBATEIHLHOCTH BBITIOIHSAIOTCS B PaMKax
npeIMeTHON 00acTH;

® KTO SIBJIIETCS OTBETCTBEHHBIM 3a BBHIIIOJHEHUE KAXKA0U U3 PYHKIUH;

® YeM PYKOBOJCTBYETCS WCIOJHUTENb MPH BBIMIOJHEHUN KaXI0H U3 (QyHK-
LIUH;

® YTO SABJISIETCS PE3yJIbTATOM paboThl 00BbEKTa (Ha BBIXOIE)?

Ha ocHOBe mOJIy4eHHBIX PE3YJBTATOB OMPOCOB CO3JAETCS YEPHOBUK MOOENU

(Model Draft).

2. PacnpocTpaHeHne YepHOBHUKA JIsl pACCMOTPEHHUSI, MOTYUYEHUs KOMMEHTapH-
€B U COIVIACOBAHMS Mojenu ¢ yumamensmu. IIpu 3TOM Kaxkgas U3 guarpamm
YepHOBHUKA MHUCbMEHHO KPUTHKYETCS U KOMMEHTUPYETCS, a 3aTeM IepelaeTcs
aBTOpy. ABTOp, B CBOIO OY€pe/lb, TAK)KE MUCHMEHHO COIJIAIIAETCS C KPUTUKOU
WIA OTBEPraeT €€ C U3JO0KEHUEM JIOTUKH MPUHSATHS PEUICHHs U BHOBb BO3-
BpalllaeT OTKOPPEKTHUPOBAHHBIA YEPHOBUK I JAIbHEUIIETO pPacCMOTPEHUS.
DTOT UK MPOJOIKAETCA A0 T€X MOP, TOKa aBTOPHI U YUTATENN HE MPHUAYT K
€IMHOMY MHEHHUIO.

3. OdunuanbHoe yTBep:KAeHNne MOJeJN. Y TBEPKICHUE COTJIacOBaHHOW Mo/ie-
JIM TIPOUCXOANUT PYKOBOJUTENEM pabouell rpyIbl B TOM CiIydae, €Clu y asmo-
P0O6 MOJIENN U uumamenel OTCYTCTBYIOT pa3HOIJIacusl 10 MOBOJY €€ a/IeKBaT-
HOCTH. OKOHuYamenvHas Mooenb TPEACTABISIET COOOM COTIaCOBaHHOE IMpE-

CTaBJICHUE O CUCTEME C 3aITaHHOW TOYKH 3pCHUS U JJI 3aJaHHOM 1EIIH.

Meton SADT nonyunn nanwpHeliiee passutue. Ha ero ocuose B 1981 roay pas-

paboTaHa u3BecTHasi MeTo10J10Tus (PyHKIIMOHATIBLHOTO MoenupoBanus IDEFO.
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Mertononorus ¢pyHkiroHanbHoro MoaenupoBanust IDEFO

OcHnoBHubie nousaTust IDEFO

IDEFO (Integration Definition for Function Modeling) — meTonomnorust GpyHk-
[IMOHAJIBHOTO MOJICIMPOBAHUA ISl OMHCAHUS (QYHKUUNA NPEANpPUSITHS, MpeJiararo-
masi s3Ik (QYHKIIMOHATHLHOTO MOJCTUPOBAHUS JJIs aHAIW3a, pa3pabOTKH, PEHHKH-
HUPHUHTA U UHTETparuu HHGHOPMAIIMOHHBIX CUCTEM OM3HEC MPOIECCOB; WM aHaIn3a
umkeHepuu paspadotku I1O (or software engineering analysis).

Mopean IDEFO — sTo rpaduueckoe onucanue (MHOOPMAITMOHHON) CHCTEMBI
WM mpeaMeTHor obOnactu (Subject), koropoe pa3pabaThiBacTCs ¢ OmpeeeHHOH
HeJbI0 ¢ BhIOpaHHoO#l Touku 3peHusi. Mojaens IDEFO npencrasisier co6oit Habop
u3 oHOM wim Oonee (nepapxudecku cBsizanubix) |DEFO-quarpamm, kotopsie onu-
ChIBAIOT (PYHKIHMHM CHCTEMBI WU MPEIMETHOM oOsactu (Subject area) ¢ momoinbko

rpaMKHu, TEKCTa 1 rJ10ccapusl.

Hcropus IDEFO

Merononorusi IDEFQ siBiisieTcs pa3BUTHEM METOAA CTPYKTYPHOIO aHajau3a U
npoextupoBanus SADT (Structured Analysis and Design Technique).

IDEF0 kak cranmapt Obu1 pazpabotran B 1981 rogy B pamkax mporpaMMbl
ICAM (Integrated Computer Aided Manufacturing — uaTerprupoBaHHasi KOMITBLIOTEP-
Has OJJIepPKKa IPOU3BOJICTBA).

IDEFO - Integration DEFinition language 0 — octoBan Ha SADT u B cBoeii
UCXOJHOM (popMe BKITFOYACT OJTHOBPEMEHHO:

1) ompeneneHue s3bIKa TpapUUECKOr0 MOJACIMPOBAHUS (CHHTAKCUC M CEMAaHTHU-

Ky);

2) ommcaHue TOJHOM (COmprehensive) MeToa00Tuu pa3padoTKH MOJICTICH.

[Tocnennsas pemakuust IDEFO Obina BeimymieHa B aekadbpe 1993 roma Hammo-

HanbHbIM MHCcTUTYTOM MO Crannapram u Texnonorusim CIIA (NIST).
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B 1993 rony IDEF0O Obiia mpuHsATa B KayecTBe (pelepalibHOTO CTaHIApTa B

CIHIA, a B 2000 roay — B kauecTBe cTanaaprta B Poccuiickoit @enepaiumu.

Ipumenenne IDEFO

IDEFO ucnionb3yetcst 1yisi CO3IaHUs (DYHKYUOHATbHOU MOOeNU, TO €CTh PE3YJIIb-
taToM npuMmeHeHus metononoruu IDEFO x cucteme ects pyHKIIMOHATBEHAS MOJENTD
IDEFO. @yuxkyuonanvras moodenv — 3T0 CTPYKTypHOE MpeacTaBieHue QYyHKIHMI, aes-
TETHHOCTH WJIU TIPOIIECCOB B MpeneaX MOICIHPYEMOW CHCTEMBl WM MPEAMETHOM
oOnacTu.

Merononorusi IDEFO MoxkeT ObITh UCTIONIb30BaHA ISl MOJICIIMPOBAHUS IITHUPO-
KOT'O CITIEKTpa KaK aBTOMaTU3UPOBAHHBIX, TAK U HEABTOMATU3UPOBAHHBIX CHCTEM.

s npoexmupyemvix cucmem |DEFO MoxeT ObITH MCTIONIb30BaHa CHaYaa JJis
ornpeseneHus TpeboBaHuil U GYHKIMMA, U 3aTeM IJis peaanu3aliu, YI0BICTBOPSIOMIEH
ATUM TPEOOBAHUSIM U UCTIOIHSIONICH 3TH (QYyHKIIUH.

s cywecmsyrowux cucmem |IDEFO MoxeT ObITh HCIIOB30BaHA ISl aHATM3a
(GYHKIIUN, BBIMOTHAEMBIX CHCTEMOM, a TaKXkKe IS ydeTa MEXaHU3MOB, C ITOMOIIBIO

KOTOPBIX 3TU (DYHKIINH BBITTOTHSIIOTCS.

Heau cranpapra IDEFO

OcnoBHuble nesn (Objectives) crannapra:

1) 3a0KyMEHTHUPOBATh U Pa3bsICHUTH TeXHHUKY MojenupoBanus IDEF0O u npaBu-
Jla €e UCTIOJIb30BaHUS;

2) obecrneunTh CpeJCTBa JUIS MOJHOTO U eIMHO0OpasHoro (consistently) monenu-
poBaHHS (QYHKIMA CHCTEMbI WJIM MPEIMETHOW 00JIACTH, a TaKXKe JAaHHBIX U
00BEKTOB, KOTOPHIE CBSI3BIBAIOT 3T (DYHKIINH;

3) obecrieynTh SI3BIK MOJCIHPOBAHUS, KOTOPbId HezaBucuM oT CASE Meronon
WIH CPEJICTB, HO MOKET OBITh HCIIOJB30BaH MPU MOMOIIM ITHUX METOJIOB H

CPE/CTB;

171



4) obecreynTh SI3bIK MOJICIIMPOBAHHS, KOTOPBIA WMEET CICAYIONIUE XapaKTepH-

CTHKHU:

o oOwuu (generic) — mnas aHanu3a Kak (MHGOPMAIMOHHBIX) CHCTEM, TaK H
IPEeIMETHBIX 00JIacTei;

o cmpoeuti u mounwiti (rigorous and precise) — mis co3JaHusl KOPPEKTHBIX,
IIPUTOTHBIX K UCTIOJIB30BAaHUIO MOJICTICH;

e xpamxutl (CONCISE) — I 0OJIErYeHUsT TTOHUMAaHUs, KOMMYHHUKAITUH, COTJIa-
cHisl MEX]ly 3aMHTEPECOBaHHBIMHU JIMIIaMH U TipoBepku. (to facilitate under-
standing, communication, consensus and validation);

o abcmpaxmuwii (Conceptual) — mist mpeacTaBiieHnss (yHKIIMOHAIBHBIX Tpe-
O0OBaHWI, HE3aBUCUMBIX OT (PH3UYECKHMX WM OPTaHU3AIMOHHBIX peajm3a-
LM

® ubKull — I IO AACPKKH PA3JIMYHBIX (1)8.3 JKU3HCHHOI'O OUKJIA IIPOCKTA.

Crporoctb n Tounocthb (Rigor and Precision). IIpasuna IDEFO tpeGyroT mo-
CTaTOYHOU cmpo2ocmu u mMouyHOCmu JUIsl YAOBJICTBOPCHUS HYXJ aHAIUTHKa Oe3
ype3aMepHbIX orpannyeHuii (t0 satisfy needs without overly constraining the analyst).
IDEFO nmpaBuiia BKJIIOYAKOT CIIEAYIOIICE:

e ympaenenue neranusanueit (control of the details communicated at each level)

— OT TpeX /10 ecTH (YHKIMOHATIBHBIX OJIOKOB Ha KaXKJIOM YPOBHE JIEKOMIIO-

3UIINY;

e cBsa3aHHbBIN KOoHTekcT (Bounded Context) — He MOJKHO OBITH HEIOCTAFOIIUNAX

WUTH JIMIITHUX, BEIXOSIINX 32 YCTAaHOBIICHHBIC PAMKH JIETaJICH;

e cBs3aHHOCTH MHTep(detica auarpamm (Diagram Interface Connectivity) — nanu-

Yre HOMEPOB Y3JIOB, (PYHKIIMOHATBHBIX OJ0KOB, C-HOMepoB (C-numbers) u

1o IpoOHBIX cchUTOYHBIX BhIpaskeHui (Detail Reference Expression);

e CBj3aHHOCTh CTpyKTyphl aanHbix. (Data Structure Connectivity) — komsl

ICOM wu ucnons3oBanue kpyribix ckobok (ICOM codes and the use of paren-

theses);
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yHHKaJIbHBIC MeTKH | 3arojioBku (Unique Labels and Titles) — orcyTcTBHe 10-
BTOPSIOIINXCSI HA3BAHUH B METKAX M 3arojOBKax;

CHMHTaKcu4eckue mpasuia s rpaduku (Syntax Rules for Graphics) — ¢yHk-
[[HOHAIbHBIE OJIOKH M CTPENIKH;

OrpaHMYEHHUS Ha pa3BeTBIICHUs cTpesiok naHHbX (Data Arrow Branch Con-
straint) — MeTKH /11 OrpaHUYEHUI MOTOKOB JIAHHBIX HA Pa3BETBICHHSIX;
paszjenenue AaHHbIX Ha Bxox u Yrpasnenue (Input versus Control Separation)
— MPABHJIO TS ONIPEICICHUS POJIN JaHHBIX);

MapKUpoBKa cTpeiiok maHHbIx. Data Arrow Label Requirements (minimum la-
beling rules);

Hammuue Ynupasnerus (Minimum Control of Function) — Bce dhyHKIMH 10MK-
HBI UMETh MUHHUMYM OJIHO YTIpaBJIeHHUE;

1enb 1 Touka 3perus (Purpose and Viewpoint) — Bce Moaenu uMeroT Gopmy-

JIMPOBKY LCJIN U TOYKH 3PCHUA.

Orpannyenus cjaoxxkHoctu. O6suHo IDEFO-Monenu HecyT B cebe CIIOKHYIO

Y KOHUEHTPUPOBAHHYIO MH(OpPMALUIO, U AJII TOTO, YTOOBl OTPAHUYUTh UX MEPErpy-

KCHHOCTb U CACIATDH y,[[O60‘II/ITa€MI>IMI/I, B CTaHAAPTC IIPHHATBI COOTBCTCTBYIOIIIHC

OTpaHUYCHUS CIOKHOCTH, KOTOPBIC HOCAT peKOMeHJIaTeJIBHBIﬁ XapaKTep. HpI/I TOM,

4TO, YTO Ha JUArpaMMe PEKOMEHYETCS TIPEICTaBIATh OT TPeX A0 IecTH GyHKIIHO-

HaJIbHBIX OJIOKOB, KOJWYECTBO MOAXOISANINX K OJHOMY (YHKIIMOHAIHLHOMY OJIOKY

(BBIXOJAIIUX U3 OJTHOTO (DYHKIIMOHATIBLHOIO 0JI0Ka) MHTEp(EHCHBIX qyT Mpeamnosiara-

eTcs He DoJiee yeThIpex.

OcunoBHubIe nousaTust IDEFO

B ocHoBe MCTOOOJIOIHH JIC)KAT YCTBIPC OCHOBHBIX ITOHATHUA:

(byHKIIMOHAIBHBIN OJIOK;

uHTepQeiicHas ayra,
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® JEKOMIIO3UIIHNA,

® TJIOCCApHIL.

OyuknuoHaIbLHbIA 040K (Activity Box) mpencrabisieT coboil HEKOTOPYIO
KOHKPETHYIO (DYHKIIMIO B PAMKaxX pacCMaTpUBAEMON CUCTEMBI.

[Io TpeboBaHUSIM CTaHAapTa Ha3BaHUE KaXIOro (PYHKIMOHAIBHOIO OJ0Ka
JOJKHO OBITH C(POPMYJIMPOBAHO B IJIArOJHLHOM HAKJIOHEHUM (HATIPUMED, «IIPOU3-
BOJUTH YCIYTH»).

Ha nmmarpamve (yHKIMOHAIBHBIN OJOK HM300paKaACTCS HNPAMOY20IbHUKOM
(puc.). Kaxxnass u3 detbipex cTOpoH (DYHKIMOHAIHLHOTO OJIOKAa MMEET CBOE OIpeje-
JIEHHOE 3Ha4YeHue (PoJib), MPU ITOM:

® BEpxHss CTOpOHA UMeeT 3HaueHue «Ynpasienue» (Control);
e JieBas CTOpoHA uMeeT 3HaueHue «Bxomy» (Input);
e MpaBasi CTOpOHa uMmeeT 3HaueHue «Breixoa» (Output);

® HIDKHSA CTOpOHA uMeeT 3HaueHne «Mexanusm» (Mechanism).

WIIp AENEHHE

v

Broger ———— M P yHELH A ——® Brromer

T

M exanmsm

Puc. 4.2. ®yHKIIMOHATBHBIN OJIOK

HuTepdeiicnas nyra/crpesika (Arrow) oroopaxaer 3JIeMEHT CHCTEMbI, KOTO-
peIii 0OpabarbiBaeTcsi (yHKIMOHATIBHBIM OJIOKOM WJIM OKa3bIBA€T MHOE BIMSHHUE Ha
(GYHKIMIO, TMPEACTABICHHYIO NaHHBIM (DYHKIMOHAIBbHBIM OnokoM. MHTepdeiicHbie
IYTH 4acTO HA3bIBAIOT NOTOKAMHU WJIM CTPEJIKAMHU.

C nomo1bto HHTEPPEHCHBIX TyT 0TOOpaXaroT pa3auvyHble 00bEKThI, B TOW WU

WHOW CTETEeHH OIpPEACIAIONINe MPOIECChl, MPOUCXOAIINE B cCUCTEME. TakuMu 00b-
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€KTaMU MOTYT OBITh 3JIEMEHTHl pealbHOr0 MHUpa ([IeTajlu, BaroHbl, COTPYAHUKUA M
T.J1.) WIK MIOTOKU JAHHBIX U UHGOPMAIUK (IOKYMEHTHI, TaHHbIE, UHCTPYKIUHU U T.1.).

B 3aBucuMoOCTH OT TOTO, K KaKOM M3 CTOPOH (DYHKIIMOHAJIBHOTO OJIOKA MOJIXO0-
TUT JlaHHasg uHTepdencHas ayra, oHa HOCUT Ha3BaHUE «BXOASIIIEH», KMCXOAsIIei»
WA «YTNPABJISIOLIEI».

Heo0xoaumMo oTMETUTH, YTO JTH000H (YyHKIIMOHATBHBINA OJIOK MO TpeOOBaHUAM
CTaHJapTa JOJDKEH UMETh, 110 KPaluHEN MEpPE, OAHY YIPABJISIOUIYI0 HHTEP(EHCHY IO
AYTY ¥ OJHY MCXOASINYI0. DTO U MOHATHO — KaX bW MPOLIECC IOJKEH MPOUCXOIUTh
10 KAKUM-TO IpaBuiaM (0TOOpakaeMbIM YNPABISAIOIIECH AYroil) U JOJIKEH BbIJ1aBATh
HEKOTOPBIN pe3ynbTaT (BBIXOAAIIAs Ayra), MHAYe €ro pacCMOTPEHUE HE UMEET HUKa-
KOTr'0 CMBICIIA.

O0s3aTenbHOE HATUYNE YNPABIAWUX UHMEPeliCHbIX Jye ABISIETCS OJTHUM U3
raaBHbIX oTimuuii ctapaapta IDEFO ot npyrux meromonoruii kinaccop DFD (Data

Flow Diagram) u WFD (Work Flow Diagram).

MexaHu3Mbl TTOKa3bIBAIOT CPEACTBA, C MOMOIIBIO KOTOPBIX OCYILECTBISAETCS
BBITIOJIHEHNE PYHKIIMNA. MeXaHu3M MOKET ObITh YEJIOBEKOM, KOMITBIOTEPOM HIIU JTIO-

OBIM JPYTUM YCTPOMCTBOM, KOTOPOE ITOMOTAET BHINIOJIHATH TaHHYIO (DYyHKIIHIO (puC.).

Mopagox Prraourme
MOJatH  YVeIOBHA
3 aAEKH

Ly

CocTaBUTh KOHTpPAKT

Jagpka ———————M U GUpKI —— ™ omTpakr

EIIHEHNT 4

Epoxep

Puc. 4.3. [Ipumep mexaHuzma

ITo Tumy cBsI3bIBaeMbIX 3JIEMEHTOB MHTep(eiicHbIe qyru (CTPEIKU) Moapas-

ACJAOT HA epaHuyunbvle, CmpeKu 6bl306d, 6HYMPEHHUE CIMPETKU.
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I'panuunbie (border) crpenakm Ha KommexkcmHou Ouazpamme TPUMEHSIIOTCS
JUTSL OMIMCaHUs B3aUMOJCHCTBUSL CUCTEMBI C OKPY XM MUpoM. OHH MOTYT Ha4yu-
HAThCS Yy TPaHUIBI AWArpaMMbl W 3aKaHUWBAThCS y (yHKOWH, wim HaoOopor. Ha
OOBIYHOM (HE KOHTEKCTHOM) nuarpamMme TPaHWYHBIE CTPEIKU MPEACTABISIOT BXO/IbI,
YIPABJICHUS], BBIXO/bl MM MEXaHU3MbI POJUTEIBCKOTO OJIoKa nuarpammbl. BHecen-
HbIC TPAHUYHBIE CTPEIKHA KaK OBl YKa3bIBAIOT HA BBIXOJ 3a MPEICNbl CTPAHUIIBI HA
IuarpaMMe JIEKOMITO3HIINHY HIDKHETO YPOBHS, U JUIsl YKa3aHUs UX OTJIIMYUS OT JPYTUX
CTpEJIOK IMarpaMMBbl, CTpEJIKa TaKUX CTPEIOK H300pakaeTcsi B KBaJAPAaTHBIX CKOOKaX.
['pannunbie CTpenKku 00ECNEUYNBAIOT MPABUIBLHOE COSAMHEHUE AUarpamm Ajs Moiy-
YEHUS COTJIACOBAHHOM MOJIENIM COCTOSIIECH U3 OTACNIbHBIX AUarpaMM. T.0. 3TH CTped-
KU SIBIISIIOTCS MHTEpQEcoM MeXay AHMarpaMMON M OCTaIbHOW YacThIO MOJENH, IMO-
ATOMY HEOOXOJIMMO, YTOOBI BCE€ BHEITHUE CTPEJIKU JIUarpamMMbl OBLIM COTJIACOBAHBI
CO CTpesKaMu, OOpasyIolMMU TpPaHUIy 3TOW JuarpaMmbl. Takoe coriiacoBaHue
CTPEJIOK 00ECHe4YrBaeT COBMEUICHUE AAHHOW JHUarpamMMbl CO CBOEU pPOAMUTENIbCKOM
IUarpaMMoM, T.€. 9TO O3HAYaeT, YTO BHEIIHHE CTPEJIKUA COTJIACOBAHBI MO YUCITY H
HAaMMEHOBAHUIO (HO HE 00s3aTEILHO MO PACIOIOKEHHUIO) CO CTPEJIKaMHU, Kacarollu-
MUCSI IEKOMITO3UPOBAHHOTO OJIOKA POAMTENbCKOM nuarpaMmbl. ICTOYHUK WU TIPH-
E€MHUK TPAHWYHBIX CTPEJIOK MOXKHO OOHApyX UTh, TOJILKO H3y4das POJUTEIBCKYIO
auarpamMmy. Bce rpaHu4HBIE CTpENKHM Ha JOUYEpHEW auarpamme (3a UCKIIOYCHHEM
CTpPEJIOK, MOMEIIEHHBIX B TYHHENb) JODKHBI COOTBETCTBOBATH CTPEIKAM POIUTENb-
CKOro 0JioKa.

Crpeaxn Bbi3oBa (Call) — cnenmanbHas cTpenka, yka3plBaromas Ha APYTyO
Mozienb paboTel. CTpeska BbI30BA HCIONb3YETCS Uil YKa3aHUsl TOr0, YTO HEKOTO-
past GYHKIUS BBIMONHSIETCA 3a MpeAeiaMyd MOJCTUPYEMOW CUCTEMBI, T.e. 0003Haya-
10T o0paleHne u3 JaHHOW MOJENW WU W3 JAaHHOW YacTH MOJENH K OJIOKY, BXOs-
IIEMY B COCTaB JPYroll MOJEIH WX APYrod 4acTH MOJIETH, 0OecreynBas ux CBS3b.
Haanvue cTpesiok BbI30Ba YKa3bIBaeT HA TO, YTO Pa3HbIC MOJEIN WIH pa3HbIe ya-
CTH OJJHOW U TOH K€ MOJENIM MOTYT COBMECTHO HCIOJIb30BaTh OJMH U TOT K€ 3JIe-
MeHT (0710K). CTpesKku BhI30Ba UCTIOIB3YIOTCS MPU CIUSHUM U pa3ieieHUN MOJECH.

Buyrpennue crpenku — 31o crpenku IDEFO-nnarpaMMsl, XapakTepusyromnme
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YeThIPE OCHOBHBIX OTHOUICHHSI, KOHIIBI KOTOPOIl CBA3BIBAIOT UCTOYHHUK U MOTpeOUTE-
81, SIBJISIFOLMECs: OJIOKaMHM OJHOM JuarpaMMbl. BHYTpeHHHE CTpENKH HE KacaroTcs
IPaHULIbl 1UarpaMMbl U HE BBIXOJST 3a €€ MPeNesibl, 3 HAYMHAIOTCS Y OJHOTO U KOH-
4aroTcs y APyroro Oioka.

B IDEFO pa3nuyaloT msTh TUIOB CBS3€M JIsi BHYTPEHHHUX CTPEJIOK MO HX
HANPABJIEHHOCTH:

® CBSI3b «BBIXOA-BX0M» (OUtpUt-input) sIBJISIETCS MPOCTEUIICH CBSI3bIO, TOCKOJIb-
Ky OHa OTpa)KaeT MpsIMble BO3JEUCTBHS, KOTOPbIE MHTYUTHBHO IMOHSTHBI U
oueHb NpocThl. CBA3b BO3HUKAET TOIZA, KOIZAa BBIXOJ OJHOTO OJIOKAa CTaHO-
BUTCSI BXOJIOM AJisi ipyroro. CTpeska BbIXOja BhIlIECTOALIEH padoThl (Hanee —
IPOCTO BBIXOJ) HAIpaBJIsIETCsl HA BXOJ HIKecTosAUeH (0J0Ka ¢ MEHBIIUM J0-
MUHUpOBaHUEM). CBSA3b MO «BBIXOJ-BXOJ» IOKA3bIBAET JTOMUHHUPOBAHUE BbI-
niectTose pabdoThl, T.€. BBIXOJ OJIOKa CTAHOBUTCS BXOJOM JUJIsi OJlOKa ¢
MEHBIIUM JIOMUHUpOBaHUEM. JlaHHbIE WM OOBEKTHI BBIXOJA BBILIECTOSILEH
paboThl HE MEHSFOTCS] B HUYKECTOSIILIEH;

e CBSI3b «BBIXO/A-yHpaBjeHue» (Output-control), siisieTcst mpocTeiiineii CBA3bIO0,
MIOCKOJIBKY OHa OTPa)kaeT MpsSMbIE BO3JIEUCTBUS, KOTOPbIE UHTYUTUBHO MOHST-
HBI ¥ O4€Hb MPOCTHI. [Ipu Takoii CBS3M BBHIXOJI BBIIIECTOSIICH pabOThl HAIIpaB-
JISIETCSL HETIOCPEACTBEHHO Ha YNPABICHUE HUKECTOSIICH, TAKUM 00pa3oM Mo-
Ka3bIBas IOMUHUPOBaHHUE BhIIIECTOAICH QyHKIUH. JJaHHBIE UITH OOBEKTHI BBI-
X0J1a BhILIECTOSIEH (PYHKIINN HE MEHSIFOTCSI B HUYKECTOSILEH;

e oOpaTHas CBA3b «BBIXOA-BX0a» (Output-input feedback) sBisercss Gonee cox-
HOM, MOCKOJIbKY NPEICTABISIOT UTEPALUIO UM PEKYPCUIO (BBIXOJBI U3 OJTHOMN
(GYHKIIMK BIUSIOT Ha Oyaylee BBIMIOJHEHHUE NPYTUX (DYHKIIMH, 9TO BIOCIEH-
CTBUU BIIUSIET HA UCXOJHYIO (PyHKIMIO). Takas cBsA3b, KaK MPaBUIIO, UCIIONb3Y-
€TCsl JJI ONKMCAaHUS LIMKJIOB M YaCTO HA3bIBAETCS CBA3BIO 110 NOTOKY JaHHBIX. B
TaKOW CBSI3M BBIXOJI HIDKECTOSAIIEH pabOThl HANPABIISIETCS] HA BXOJI BBIIIECTOS-
nieil (6soka ¢ OonbIIMM JOMUHUpPOBaHHEM). OOpaTHbIE CBSI3M MOTYT BBICTY-

1aTh B BUJI¢ KOMMEHTApHEB, 3aMEUaHui, UCTIPABICHUH U T.1. (pucC.).
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‘ CHCT ENEIBIE TPEEDBEHHFI

l ¢ EORMIIEHT AP HH

1 Pa3paboTath
[IPOEKT v .
2 [IpoBectn vKc-
nepTusy >
I eAE apHTEIEH AR
CTIEIIEL deLE AITE A WY HII EHHBI IPOEKT

Puc. 4.4. Ilpumep oOpaTHOU CBSI3U

e oOpaTHasi CBfI3b «BBIXOA-ynpaBieHue» (output-control feedback) sBasiercs
0oJee CIOXKHOM, MOCKOJIBKY MPEACTABISIIOT UTEPAIUIO WU PEKYPCUIO (BBIXO-
JbI U3 OJHOW (DYHKIIMH BIUSIOT Ha OyIIyIIee BBHITIOJHEHUE NPYTUX (DYHKITHH,
YTO BIIOCJIEJICTBUM BJIMSIET HAa UCXOJAHYIO QyHKIMI0). OOpaTHas CBsI3b BO3HU-
KaeT, KOTJla BbIXOJ HEKOTOPO (PyHKIMK A BO3JIEHUCTBYET Ha BBIXOJ (DYHKLIHMH
B, a Beixon ¢yukuuu B Bo3nedcTBYeT Ha APYryro akTHBAIUi0 (QyHKIUU A.
OOparHast cBsi3b 10 YNPABICHUIO BO3HUKAET TOT'/Ia, KOT/Ia BBIXOJ HEKOTOPOIO
O5oKa (KaK pe3yJbTaT AeSTEIbHOCTH HEKOTOPOil (PYHKIMM) BAHSIET Ha OJIOK C
OOJBIIIMM TOMUHUPOBAHHUEM, T.€. BBIXOJ HIDKECTOSIIEH padOThI HAMPaBIsSETCA
Ha ynpaBlieHue BbiecTosme. OOpaTHas CBsI3b 110 YIPABICHUIO YAaCTO CBUJE-
TENBCTBYET 00 3(PEKTUBHOCTH MPOLECCA;

e CBSI3b «BBIXOA-MexaHu3M» (OUtput-mechanism), Koraa BEIXOJ OJHOM paOOTHI
HaIpaBJIsIETCs HA MEXaHU3M JIPYroil. OTa B3auMOCBS3b BCTPEUAIOTCSI HEYACTO,
U UCIOJIb3YyeTcs pexe ocTalbHbIX. OHA MOKa3bIBaeT, 4TO OJIHAa paboTa MOAro-
TaBJIMBAET PECypChl, HEOOXOAUMBIE NJIsi MPOBEACHUS IPYroil paboThl — CBS3b
OTpaXKaeT CUTYalHI0, TP KOTOPOM BBIXOJ OJHON (PYHKIIMU CTAHOBUTCS Cpel-
CTBOM JIOCTH)KEHHUS 11eNU (IIOArOTaBIMBAET PECYPChl), HEOOXOAUMBIE ISl IPO-
BeJieHUs1 Ipyroil ¢pyHkumuu ais apyroil. OOBIYHO CBS3M «BBIXOA-MEXaHU3M»»
XapaKTEpHbI MPU paclpeAesIeHN UCTOYHHUKOB PECYpCOB (Harpumep, Tpelye-
Mbl€ UHCTPYMEHTbI, 0OYUYEHHBbIH MepCcoHal, (PU3NUECKOE MPOCTPAaHCTBO, 000-

pynoBaHue, (MHAHCUPOBAHUE, MATEPHUAIIBI).
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OpHUM M3 BaXXHBIX MOMEHTOB IIpu NpoektupoBanuu MC ¢ moMonipo MeTono-
norun IDEFO ABnsieTcs TOYHAsi COTJIACOBAHHOCTH TUIIOB BHYTPEHHHUX CBS3EH IO HX

xapakrepy (ta6m. 4.1.).
Tabmua 4.1.

Twune!l ¥ cBA3EeN U X 3HAYUMOCTD

Tun cBsizu OTHocuTeIbHAsA 3HAYUMOCTh

CrnyyvaitHas 0

Jlornueckas

BpemenHas

[IpouenypHas

[locienoBaTenbpHas

1
2
3
KoMmmyHMKamoHHas 4
5
6

DyHKIMOHAIbHAS

Huxe naHbl KpaTKue ONMUCaHUs KayKJI0TO U3 TUIIOB CBSI3EH.

(0) Tun cay4aiiHOM CBA3ZHOCTH: HaMMEHeEe kKeaTeNbHbI. CiaydaiiHas CBs3-
HOCTh BO3HUKAET, KOT/1a KOHKPETHAsI CBS3b MEXKYy (DYHKIIUSMU Majia UJIA MOJTHOCTHIO
OTCYTCTBYET. JTO OTHOCUTCS K CUTyalluu, korjna umeHa naHHbix Ha IDEFO-gyrax B
OIHOW JIHarpaMMe MMEIT Majyl CBS3b APYr ¢ Apyrom. KpailHMIl BapuaHT 3TOro

Cilyuas Mmoka3aH Ha puc. 4.5.

i

D —» F

Puc. 4.5. CityuaiiHast CBA3HOCTb

(1) Tum Jioru4ecKoM CBA3ZHOCTH. JlorMueckoe CBS3BIBAHUE MPOUCXOIUT TO-

raa, Korga JaHHbIC U (1)YHKI_[I/II/I CO6I/IpaIOTC$I BMECCTC BCJICACTBHUEC TOI'O, 4YTO OHH IIO0IIA-
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Jar0T B 00Ul Kiacc WM HaOOp 3JIEMEHTOB, HO HEOOXOMUMBIX (PYHKIIMOHAIBHBIX

OTHOILIEHU MEX]ly HUIMH HE OOHApYKUBACTCS.
(2) Tun BpeMeHHO# cBA3HOCTU. CBsI3aHHBIE MO BPEMEHHU JJIEMEHTHI BO3HU-

KaroT BCJICACTBHUC TOI'O, YTO OHHM IIPCACTABIIAIOT CI)YHKHI/II/I, CBA3aHHBIC BO BPpCMCHH,

Koraga AdaHHBIC HCIIOJNB3YIOTCSA OIHOBPCMCHHO HIIN (bYHKlII/II/I BKJIFOYAKOTCA I1apaJi-

JIETBHO, & HE TIOCJIEA0BATEIIBHO.
(3) Tun npouenypHoii cBA3HOCTH. [IpolienypHO-CBA3aHHBIE 3JIEMEHTHI MOSB-

JHIOTCA CrpyHIIMPOBAHHBIMKW BMECTC BCJIICACTBUEC TOI'0, YTO OHHW BBIIIOJHAIOTCA B TC-

YEHHE OJHOM U TOM K€ YacTH IMKIIa uiu npouecca. [Ipumep npouenypHO-CBA3aHHOU

JTyarpamMMbl TpUBe/IeH Ha puc. 4.6.

!

[MnamepoEaTe A
2 &
COTmacoEaTse———f»

& uB —>
¥ E B
NMnamposare B

Puc. 4.6. [IpoueaypHasi CBSI3HOCTb

(4) Tumn KOMMYHMKANIMOHHOW CBSA3BHOCTH. JlparpaMMmbl JEMOHCTPUPYIOT

KOMMYHUKAIIMOHHBIC CBA3U, KOI'Ad 010K rpynmnuvpyroTcss BCJICACTBHUEC TOIO, YTO OHH

HCIIOJIB3YIOT OAHU M TC K€ BXOJIHBIC NAHHBIC W/ IMIPOU3BOJAT OAHHU U TC JKC BbI-

XOJHbIC AaHHbIC (puc. 4.7.).

2

Puc. 4.7. KoMMyHUKaIlMOHHAS CBSI3HOCTh

(5) Tun nmociaexoBaresibHOM cBsA3HOCTH. Ha auarpamMmmax, uMerommx mocie-
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JIOBATEIIbHBIC CBS3H, BBIXOJ OJHOW (DYHKIIMH CIY>KUT BXOJHBIMHU JTAHHBIMU JJISI CTIe-
nytomed ¢pyHknuu. CBs3b MEXIY dJIEMEHTaMU Ha Juarpamme siBsieTcsl 0oJiee Tec-
HOM, YeM Ha PaCCMOTPEHHBIX BBIIIE YPOBHAX CBSI30K, MOCKOJBKY MOJEIUPYIOTCS

IPUYMHHO-CIICICTBEHHBIC 3aBUCUMOCTH (pHc. 4.8.).

v

” Z

Puc. 4.8. IlocnegoBarenpHas CBI3HOCTD

(6) Tun ¢QyHKUMOHAJBLHOM CBA3HOCTH. Jlparpamma OTpa)kaeT NOJIHYIO
(YHKIIMOHAIBbHYIO CBSI3HOCTb, IPU HAJIMYUU MOJHOM 3aBUCUMOCTU OJHOM (DYHKUUHU
oT apyroil. /luarpamma, KoTopasi SIBISETCS YUCTO (YHKIUOHAIBHOW, HE COAEPIKUT
qyKEPOAHBIX 3JIEMEHTOB, OTHOCSIIMXCS K MOCIEN0BaTeIbHOMY WiH Oosiee crabomy
TUNY CBsI3HOCTU. OJHUM M3 CHNOCOOOB OmpeneiaeHusl (PYHKIMOHATbHO-CBA3aHHBIX
IUarpaMM SIBJIIETCSI pAaCCMOTPEHHE JIBYX OJIOKOB, CBSI3AHHBIX UEPE3 YMNPABIIAIOIIME

IyTH, KaK moka3aHo Ha puc. 4.9.

la

Puc. 4.9. ®dyHK1noHanbpHast CBI3HOCTh

B maremMaTtuueckux TepMUHAX HEOOXOIUMOE yCJIOBHUE JJISI MPOCTEUILIETr0 TUIA

(YHKIIMOHAIBHOMN CBSI3HOCTH, IMOKa3aHHOMN Ha puc., uMeeT cheayrommuii Bua: C = g(B)

=g (f(A))

B Tabnwuie mpenctaBieHbl BCe THUIIBI CBS3EH, paCCMOTpPEHHBIE BhINIE. BaxkHo

OTMETHUTb, YTO YPOBHM 4 — 6 yCTaHaBIIMBAIOT TUIIBI CBSI3HOCTEH, KOTOPbIE pa3padoT-
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YUKW CYUTAIOT BAXKHECHUIITUMH IJI TIOJIYYCHUS JUarpaMM XOPOUICIro Ka4eCTBa.

Tabauua 4.2.
Tursl cBA3HOCTEN
3HauMMOCTh Tun cBA3HOCTH Jiist pyHKumi JJ1st TaHHBIX

0 Cnyuaiinas Crnyuaiinas Crnyuaiinas

1 Jlornueckas @yHKIMM OAHOTO U TOro ke | JlaHHBIE OTHOTO U TOTO XK€
MHO’KECTBA WJIN TUIA MHO’KECTBA WJIN TUIA
(HampuMep, «pelakTUPOBaTh
BCE BXOJBI»)

2 Bpemennas DyHKIHUHA OAHOTO U TOTO ke | /laHHBIE, HCIIOIB3yEMBIE B
nepuo/ia BpeMeHH! (HaIpH- KaKOM-JIN0O BPEMEHHOM
MeEp, «Ollepallii HHULMAIN- | UHTEpBaJe
3a1m»)

3 IIpouenypnas Oynkuuy, paboTaroniye B JlaHHBIE, HCIIOIB3yEMBIE
OJIHOM W TOM ke (haze i BO BpeMs OJHOM U TOM ke

UTepalmu (Harpumep, «rep- | ¢a3bl WIK UTepaIuu
BBl IPOXO0J1 KOMITUIISITOPA»)

4 KommyHukanonHHas | @yHKIUH, UCIIOJIb3YIOLIUE JlaHHbIE, HA KOTOPBIE BO3-

OJIHU U T€ € JIaHHBIE NEeICTBYET OJTHA U Ta XKe
JESITENIbHOCTD

5 [TocnenoBarenbHas DyHKIMH, BBITTOIHSIOIINE Jlannubie, mpeobpazyembie
nocJeI0BaTeNbHbIe IPeodpa- | MOCIeI0BATEIbHBIMU
30BaHUs OJTHUX U TEX Ke byHKIAMU
JTAHHBIX

6 @OyHKIMOHATbHAS OyHKIMH, 00BEAUHIEMbIE JlaHHbIe, CBSI3aHHBIE C OJI-
JUISl BBITIOJIHEHUSL OHOU HOM (pyHKLIMEN
byHKIIUU

BerBiienue u ciiusinue crpenok. IDEF sBnsercs MomHbIM S36IKOM ONTUCAHUS
CHUCTEM BO MHOTOM OJlarojaps BO3MOXKHOCTH JIEKOMITO3HMIIMH CTpesiok. CTpenka B
IDEF0 06b14HO M300paxkatoT HaOOp 0OBEKTOB (JaHHBIX ), IOATOMY OHU MOTYT UMETh
MHOKECTBO HAuYaJIbHBIX TOYCK (MCTOYHHKOB) M KOHEUHBIX TOUYEK (HA3HAYCHHI), IMO-
ATOMY CTPEIKH MOTYT Pa3BETBISATHCS U COCTUHSATHCS PA3HBIMU CIOKHBIMU CIIOCO0a-
Mu. Best cTpenka wim ee 4acTh MOKET BBIXOJUTH M3 OJHOTO MIJIM HECKOJIBKUX OJIOKOB
¥ 3aKaHYMBATHCS B OJTHOM WJIM HECKOJBKHX Oyiokax. Takum oOpa3om, OJHH U TE K
JaHHBIC, TTOPOK/ICHHBIE OJHON (PYHKITUEH, MOTYT MCIIOJIL30BAThCS WM B OJTHOM, WIIH
B HECKOJBKUX IPYTHX (QYHKIHSIX oJHOBpeMeHHO. C Ipyroil CTOPOHBI JaHHbBIE, IO-
POKJICHHBIC B PA3IMYHBIX (QYHKIHSX, MOTYT MPEACTABIATh COOOW OTUHAKOBBIC WM
OJIHOPOJIHBIC JTAHHBIE/OOBEKTHI, KOTOPBIE B JAIbHEHUIIIEM HCTIOIB3YIOTCS Wil oOpabda-

TBIBAKOTCA B OJHOM MCCTC.

182




Jnsa monenupoBanus takux curyanui B IDEFO mcnmone3yrores pasBerBirsito-
IIMECS U COECIUHSIONIUECS CTPENIKH, KOTOPbIE OTPAXKalT HEPAPXUI0 OOBEKTOB, MPE-
CTaBJICHHBIX dTUMHU CTpEJIKaMu. Pa3BETBIEHUS CTPENOK U UX CIHSHUE, TOT CaMbIi
CUHTAKCHUC, KOTOPBIN IMO3BOJISIET OIMUCHIBATH JIEKOMIIOZUIUIO COIEPKUMOIO CTPEIIOK
U YMEHBIIAET 3arpyKEHHOCTb JuarpaMM rpauuecKUMH 3J€MEHTaMU (JIMHUSMU).
OnHako CTPENKH ONHUCHIBAIOT TOJIBKO Ty MEPAPXHI0, KOTOPAsk CBS3BIBAET OTIEIbHBIC
(YHKIIMH CHCTEMBI, IPEJICTABICHHbBIC HA JUarpaMmmax.

Ha camom nene, U3 OTAENBHON AuarpaMMbl PEAKO MOXXHO IOHATH IIOJIHYO
uepapxuto crpeiaku. OObIYHO 3TO TpeOyeT YTeHHs OOJbIIEH YacTH MOJIENH, & NHOT' 1A
13-3a BBIOPAaHHOM TOYKH 3pEHUS MOAPOOHOCTH OTIENbHBIX CTPEJIOK HE PACKPBIBAIOT-
ca coBceM. Bor mouemy IDEF npegycMmaTpruBaeT JOMOJHUTEIBHOE ONMMCAHUE TTOJTHOM
uepapxuu 00BbEKTOB CHUCTEMbI MOCPEICTBOM (POPMUPOBAHUS TJIOCCAPUS AJIs KaXKIAOU
ayarpamMmbl MOJIEIN U OOBEANHEHNS ITUX TJIOCCAPUEB B CIIOBAPh CTPEIIOK.

Takum 00pa3oM, ca0Bapb CTPENOK, BAXKHOE JOMOJHEHUE MOJIENU, CTAHOBUTCS
OCHOBHBIM XPaHWJINLIEM OJHON UEPAPXUN OOBEKTOB CUCTEMBI.

YTOoOBl CTPENKM U UX CErMEHTHI MPABWIIBHO OMHUCHIBAIA CBSI3U MEXKIY OJIOKaA-
MHU-MCTOYHUKAMH U OJIOKaMU-TIPUEMHUKAMH, HCHOJIb3YIOTCS MemKu ISl KaKIou
BETBU CTPEJIOK.

JIns onvcaHusl MPEICTABICHUS PA3BETBIICHUNA W COCIUHEHUN CTPEIIOK pas3pa-
0oTaHbl crienUaIbHbIE co2NauieHus OTHOCUTEIBLHO MPEICTaBICHUS, ONMCAHUS U TIpa-

BHJIA MAPKUPOBAHU PAa3BETBICHUN U COEIMHEHNN TAKUX CTPEJIOK.

BeTBJieHHe cTpeJKH — 3TO pa3/iefieHHue €€ Ha JIBa WM OOJbIIEe YUCIO Cer-
MEHTOB, U300pa)KEHHBIX B BUJE PACXOJAIIUXCS JIMHUM, U O3HAaYarollee, 4To BCe Co-
NEPKUMOE CTPEJIOK WIM €r0 4aCThb MOKET ITOSIBUTHCSA B KaXXJOM OTBETBIICHUU CTPEJI-
ku. CTpenka Bcerjga momedaercss 1O Pa3BEeTBICHMs, YTOObI JaTh Ha3BaHHE BCEMY
Habopy. Kpome Toro, kaxkjasi BETBb CTPEJIKH MOXET OBITh MOMEYEHA WM HE MOMe-
YEHa B COOTBETCTBUU CO CIEAYIOIIUMU NPAGUAAMU.

® CCJIM CTPEJIKa MMEHOBAHA JI0 PA3BETBIICHUS, 4 IIOCJIE PA3BETBICHUSA HU OJHA U3

BETBEH HE HMCHOBAHA, TO MOAPA3YyMCBACTCs, YTO KaXKaasd BETBb MOACIINPYCT TC

183



KE JTaHHbIE WJIN OOBEKTHI, UTO W BETBHh JI0 PA3BETBJICHUS, T.€. BCE OOBEKTHI,
yKa3aHHbIE€ B METKE CTPEJIKH Mepe]] BETBICHUEM MPUHAJJIC)KAT ITUM BETBIM
(Ka)XTOMy U3 CETMEHTOB);

® ¢€CJIM CTpeJIKa UMEHOBAHA /10 Pa3BETBIICHUS, a MIOCII€ PA3BETBICHUS TOJBKO He-
KOTOPBIE U3 BETBEM MMEHOBAHbI, 3TO 03HAYAET, YTO MAPKUPOBAHHBIE BETBU CO-
OTBETCTBYIOT CBOEMY HMMCHOBaHHWIO (KaK7gas METKAa BETBH YTOYHSET, YTO
UMCHHO COJICP)KHUT BETBb), a HCMMCHOBAHHBIC BETBU MOJICIHPYIOT T€ KE JIaH-
HbI€ UJIM OOBEKTHI, UTO U BETBb JI0 PA3BETBJICHMUS,

® HEJOIMyCTUMa CUTYyalus, KOTJla CTpeKa 10 pa3BETBICHHS HE UMEHOBAHA, a IMO-
CJie pa3BETBJICHUSI HE UMEHOBAHA KaKasi-I10O0 13 BETBEl.
WNuorna ¢hyHKuMs pazienseT CTPeIKy Ha €€ KOMIIOHEHTBI B 3TOM cilydae s

MOJIyYEHUSI JTIOTIOTHUTEIBHBIX CBEJCHUN O COJCP>KAaHUM KOMIIOHEHT U B3aUMOCBSI3SIX

MEXy HUMHU BaKHO U3YUHTh, YTO BBITIOIHSIET 3T (DYHKITHS.

CausiHue cTpesoK — 3T0 00BeAMHEHHE BYX WM OOJBIIETO YMCIa CTPENOK,
M300paKEHHBIX B BUJIE CXOJISAIIMXCS BMECTE JIMHUW U 03HAYAIOIIEE, YTO COJEPKUMOE
Ka)XJI0i BETBU HJIET HA (POPMUPOBAHUE METKHU AJI CTPEJIKH, SABIIAIOICICS pe3ysbTa-
TOM CJIMSIHUSI UICXOHBIX.

IIpasuna MMEHOBaHUS CIMBAOIINXCS CTPEJIOK IOJHOCTBIO AHAJOTHWYHBI IIpa-

BHJIaM BCTBJICHUS.

CoryalnieHus no CJIMsIHUIO U Pa3bEeIANHCHUIO CTPEJIOK:

L4 O6’b€I[I/IHeHI/Ie CTPCJIOK BO3MOXHO TOJIBKO B ClIy4dac, €CJIM UMX HCTOYHHKH HC
YKa3aHbl Ha JUarpaMme Uik OHU IPCACTABIIAIOT OJHH U TC KC JAHHBIC. Takoe
BbBIYCPYHUBAHHUC II03BOJIACT a0COIIIOTHO TOYHO YKa3aTb CI[HHBIﬁ HCTOYHHK
CXOJHBIX JaHHBIX,

L O6T>GILHH51TI) CTPCIIKH C O6HIPIM HNCTOYHHKOM HJIHN C O6HII/IM IMPUCMHHUKOM MOIK-
HO TOJIBKO B TOM CJIy4dac, €CJIM OHHU MPCACTABIAIOT CBA3aAHHBLIC JaHHLIC. B stoMm

cilydac 06mee Ha3BaHHC JTy4lIC OIMNCBIBACT CYTh JAaHHBIX;
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® CTpEJIKU CBSI3BIBAIOTCS (CIMBAIOTCS), €CIIM OHU MPEJCTABISIOT CXOJHBIE JaH-

HBIE U X UCTOYHUK HE YKa3aH Ha JHarpamme.

[Tocne cnustHus pes3yrvmupylowas cmpenka BCErJa IOMEYaeTcs JUisl YKa3aHUs
HOBOT'O Ha0oOpa OOBEKTOB, BOZHUKILIETO mocie oobeaunenusa. Kpome toro, xaorcoas
6emeb MEpPeJl CIAUSTHUEM MOXKET IIOMEYaThCsl WIM HE ITOMEYaThCs B COOTBETCTBUU CO
CJIeIYIOLMMU MTpaBUIaMU:

® HEIOMEYEHHbIE BETBH COJEpPKAT BCE OOBEKTHI, YKa3aHHbIE B OOIIEH MeTKe
CTPEJIKH I10CJIE CIVSHHUS;
® ¢€CIIM pe3yibTUPYIOLIasl BETKa IMOMEUYEHA, TO 3TO O3HAYAET, YTO BETBH, IIOME-

YEHHBIE TIEpe]] CIAMSTHUEM, COAEpKAT BCE WJIM HEKOTOpPbIe OOBEKTHI, MepPeUrc-

JIeHHBIE B OOIIel MeTKe mocie cnusinug Ecnu y pe3ynbTupyroiiei BeTKH MeT-

Ka OTCYTCTBYET, 3TO O3HA4YaeT, YTO 00IIas BETKa MepeaaeT Bce OOBEKTHI, MPH-

HaJUIeKalue CIMBAEMbIM BETKAM;

e OwMOKON SABISETCS HAJIMYME HA AMArPaMME CTPEIKHU, KOTOpas MOCie CIAUSHUS

HC MMCHOBaHa, a 10 CIIMAHKWA HC HMCHOBAaHa KaKas-JIN0O U3 ¢ BETBEH.

B merononoruu IDEFOQ cyiiecTByeT corJjianieHus 1mo pa3mMeiieHnI0 CTPeJoK:

® BBIUCPUYMBAHUE CTPEJIOK, HE3ABUCUMO OT UX HA3HAUYECHUS, BBIIIOJIHAETCS TOJIBKO
10 BEPTUKAJIM U TOPU3OHTAIIN, YTO MO3BOJIAECT MPOCICINTD 32 HANPABICHUEM
CTPETIOK W OMPENEeTUTh OJIOKM KaK TOYKU cOOpa CTPENOK, KOTOPHIMU OJIOKH U
SABJISIFOTCS,

e cleayeT 00ecneunTh MAKCUMAJIbHOE PACCTOSTHME MEX Ty OJI0KaMu U TOBOPO-
TaMU CTPEJIOK, a TaKKe MEeXAy OJOKaMu M TIEPECEUCHUSIMH CTPEJIOK JJis 00-
JIETYEHUsI YTeHUS nuarpamMbl. OTHOBPEMEHHO YMEHBILIAECTCS BEPOATHOCTH Iie-
pEIyTaTh ABE PAa3HbIC CTPEIIKU;

e CleAyeT MAaKCUMAJIBHO YBEIMYMBATh PACCTOSIHUE MEXKAY BXOISIIUMU WIIA BbI-
XOJISIIIIUMU CTPEJIKAMU Ha OJTHOM T'paHu OJIOKa;

® CIEAYEeT MAaKCUMAaJbHO YBEIIMYHUTH PACCTOSIHUE MEXAY MOBOPOTAMHU U MEPECE-

YCHHUAMHU CTPCIIOK;
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HAJIM4YHe BXOJAHBIX CTPEJIOK y OJI0Ka He SBIISIETCS €ro 00s13aTeNbHbIM aTpuly-
TOM;

€CJIM JIBE CTPEJIKU MPOXOAAT NapajieNbHO (HAYMHAIOTCS U3 OJHOM M TOW K€
IpaHd OJHOM (PYHKIMHM M 3aKaHYMBAIOTCS HA OJAHOW M TOW K€ IpaHu JpYroiu
(YHKIMH), TO 110 BO3MOXHOCTH CJEIyeT UX OOBEAMHUTh U Ha3BaTh €IUHBIM
TEPMUHOM;

J1000i1 0JIOK 0053aTeNIbHO TOKEH UMETh CTPEJIKU YNpaBIEHUs, HAIUYKE KO-
TOPBIX TapaHTUPYET pabOTOCHOCOOHOCTh (PYHKIMU M 00ecreunBaeT HalloXKe-
HHUE OIPAaHUYECHUN U BKIIOYEHHE/BBIKIIIOUEHUE (PYHKIIUM CUCTEMBI;

€CJIM JITaHHBbIE CIIyXaT W JJIs YOPaBJICHHS, U JUJIS BXOJa, TO BhIUEPUHUBAIOTCA
TOJIBKO CTPEJIKH YNPABIICHUS, YTO YMEHBIIAET CIOKHOCTh JUArpaMMbl U JIeJia-
€T OYEBU/IHBIM YIIPABJIAIOIINN XapaKTep TaHHBIX;

paccTosiHuEe MEXAy NapajliebHbIMH CTPEJIKAMH JI0JKHO OBITh MaKCUMaJlb-
HO BO3MOXHBIM (C y4eTOM rabapuTOB JuUarpamMMbl), YTO MO3BOJSIET OCTABUTH
Oonbllle MecTa A METOK M IOMOTAeT 3pUTENBHO OIpPENEISATh KOJIMYECTBO
CTPEJIOK U POCIEKUBATH UX IMYTH;

paccTosiHhEe Mexay OJOKaMu W MOBOPOTaMH CTPEJIOK JOJIKHO OBITh MAaKCH-
MaJbHO BO3MOKHBIM (C y4€TOM rabapuToB JuUarpaMMbl), 4TO MO3BOJISIET 00-
JIETYUTh MPOLIECC YTEHUS] U YMEHBIIUTh BEPOSITHOCTh MEPENyTaTh JBE Pa3HbIE
CTpEJIKH;

HUKJIHYecKHe 00paTHbIe CBS3M ISl OJHOIO U TOTO K€ OJIOKA BBITOJIHAIOTCS
TOJIBKO JUISI TOTO, YTOOBI 00Jiee YETKO MOJYEPKHYTh 3HaYE€HUE MOBTOPHO HC-
nmoJib3yemMoro 0obekTa. OOBIYHO 00pATHYIO CBSI3b M300PAKAIOT HA TUAarpamMMe,
Aexommnosupyroen 0:10k. OHako nHOrAa TpedyeTcs BhIACIUTD TOBTOPHO HC-
MOJIb3yEeMbl€ OOBEKTHI;

o0paTHble CBfI3M «BBIXOA-YNPAaBJEHUE» BBIUECPUHMBAIOTCA «BBEPX U HaI»
(«BEpXHAS» METIIs), YTO MO3BOJISIET YKA3aTh OrPaHUYMBAIOLINE OOpaTHBIE CBS-
31 NpU MUHUMAJIBHOM YMCII€ JIMHUW M TEpPEeceueHuid, a Takxke coOpaTh Bce

CTPEJIKU YIPaBICHUS B IPABOW BEPXHEW YaCTU AUArPAMMBbl;

186



o0paTHbIe CBSI3H «BBIXOJ-BXO0/» BBIYCPUUBAIOTCS «BHU3 M TO» («CHIDKHSIS»
MeTJIs1), YTO MO3BOJIIET yKa3aTh OOpaTHbIE MMOTOKH JaHHBIX TPH MHHUMAJILHOM
YHCIIC JIMHAHA ¥ TIEPECCUCHUM, a TaK)Ke cCOOpaTh BCE BXOJHBIC CTPEIIKU B JICBOM
HIDKHEH 9acTH TUarpaMMbl;

o0paTHbIe CBSI3M «BBIXO0J-MEXaHU3M» JIOJDKHBI OBITh TTOKA3aHBI KaK «BHU3 H
IOJ1»;

KOJIMYECTBO HeO0O0sI3aTeIbHBIX MepecevYeHuii CTPEJOK MpU COCIUHCHUU
O0IBIIOr0 YKciia 0JIOKOB, YHCIIO TIETENh U MMOBOPOTOB KAKION CTPEIIKH, JOIK-
HBI OBITh MHHHMAJIBHBIM, YTO TIO3BOJISICT 3HAYUTEIIPHO YMEHBIIINUTD CIIOKHOCTh
auarpaMMbl. JTO py4yHas W, B CIly4ae HACHIMIEHHBIX IUarpaMM, TBOpYECKas
byHKIHUS;

WHOTJIa pa3pelracTcs BhIAEIATh 0ydepbl U TOBTOPHO HCIOJIb3yeMble 00bEK-
TBL
CJIMsIHUAE CTPEJOK IPOM3BOAUTCS, €CIIM OHU HMMEIOT OOIMMM WCTOYHUK HIIN
IPUEMHUK, WM €CITH OHU MPECTABISAIOT CBI3aHHBIC TJaHHbBIE. B TakoMm ciydae
oOIiee Ha3BaHKE JTyYIlle OMMCHIBACT CYTh JaHHBIX;

ClIeTyeT MUHUMHU3HPOBATH YHCIIO CTPEJIOK, KACAIOMUXCS KaKIO0W CTOPOHBI
0JI0Ka, eCJTi, KOHEUHO, MPUPOJIa JaHHBIX HE CIIMIIKOM Pa3HOPOJIHA;

€CJIM BO3MOJXKHO, CTPEJIKM TPHCOCIUHSAIOTCS K OJIOKaM B OJHOW W TOM IKe
ICOM-nio3unmu. Tornma coenwHEHHE CTPETOK KOHKPETHOTO THUMA C OJIOKaMH
OyJZleT cOTIacOBaHHBIM, M YTCHUE JUATPAMMBI YIIPOCTUTCS,

MIPU COCIMHEHUHU OO0JBIIOro uucia OJI0OKOB HeoOXoaumo u3beratb HeoOs3a-
TeJIBHBIX TIEpeceueHuil cTpesiok. Cieayer MUHUMH3UPOBATh YHCIIO TETEh |
MTOBOPOTOB KaXJI0M CTPEIIKH;

010KkH (PYHKITUHN) SBIISIOTCS CONMPSDKCHHBIMH Y€pe3 CPely, €CIIM OHH UMEIOT
CBSI3M C MCTOYHHKOM, T€HEPUPYIOIUM JaHHBIC, 0€3 KOHKPETHOTO OTpe/ee-
HUS OTHOIIIEHUS OTJEIbHON YacTH JaHHBIX K KaKOMY-JIH0O0 OJIOKY;

1Be WU OoJyiee QYHKIIUN SIBJISIOTCS COIPSDKEHHBIMHU Yepe3 3alucCh, €CIIM OHH
CBsI3aHBI ¢ HAOOPOM JAaHHBIX U HE 0053aTEIBHO 3aBUCAT OT TOTO, MPEACTaBIIe-
HBI JIU BCE BO3MOXKHBbIE MHTEP(DEHCHI KaK COMpsDKEHUE depe3 cpeay. Tumn uH-
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Tepderica, MOKa3aHHBIN HA MOCICTHEM PUCYHKE, MTPEATIOYTUTENCH, TTOCKOJIBKY
OTIPEICTISAIOTCS OTHOIICHUS KOHKPETHBIX 3JIEMEHTOB JaHHBIX K KaXIOMY OJI0-
Ky,

® HEOOXOJAMMO HCIOJB30BaTh (TI€ 3TO 1EJIeCO00pa3HO) BHIPA3UTEIIbHBIE BO3-
MO>KHOCTH BETBSAIIMXCSH CTPEJIOK;

® TIpH HATUYHUHU CTPEJIOK CO CIIOKHOW TOTMOJIOTHEH IIeIecO00pa3sHO MOBTOPUTH

METKY J1J1s1 y100CTBa €€ UeHTU(UKALIUH.

TynnenupoBanue. [Ipu onucaHuu CIOXKHBIX CUCTEM JJISI UX KOPPEKTHOTO U
OAPOOHOI0 MPEICTABICHUS UCTIOIB3YETCS OOBIIOE YUCIIO CTPEIOK.

Crpenku, BXoAsime B OJOK M BBIXOASAIIME W3 HETO HAa JUarpaMMe BEPXHETro
YPOBHS, SIBIIIFOTCS TOYHO TE€MH K€ CaMbIMH, YTO W YT, BXOJAIIME B JUarpaMMmy
HUKHETO YPOBHSI U BBIXOJISIIUE W3 HEE, TOTOMY YTO OJIOK M JUarpaMmma Ipe/icTaB-
JSIFOT OJTHY U TY 7K€ 4aCTh CUCTEMBI.

YacTto cTpenku MOryT ObITb 0ObEIMHEHBI (CIWUTHI), HO BCTPEUAIOTCS CIIy4au,
KOT/Ia TIPU OMMCAHUK HOBBIX JCTaJCH MOSBISIOTCS JOCTATOYHO BAXKHBIC OOBEKTHI CH-
CTEMBbI, HE TIOKa3aHHbIE paHee Ha 00Jiee BHICOKUX YPOBHSIX vepapxuu moaenu. OnHa-
KO, 9TH JIETaJl HE CTOJb BaKHBI, YTOOBI UX MOKA3bIBaTh HAa 00JIEE BHICOKUX YPOBHSIX
monenu. Hanpumep, cTpenky, n300pakaronlyto «JIeTajib» Ha BX0/€ B (yHKIUOHAIb-
HBI 070K «O0paboTaTh HA TOKAPHOM CTAaHKE» HE MMEET CMbICIa OTpakaTh HA Jua-
rpamMMmax 0oJiee BBICOKUX YPOBHEW — 3TO OyAET TOJBKO MEperpykarh AUarpaMMmbl U
JenaTh UX CJIOKHBIMU JIJIs1 BOCTIPUSTHSL.

JlocTaTOYHO YacTO BCTpEYaeTcsl JPyrou ciiydail, Korja OTAEIbHBIE HHTEpP-
delicHbIe CTPEJIKU HE CTOUT paccMaTpUBaTh B JOUCPHUX JUArpaMmax HIKE ompeje-
JIEHHOTO YPOBHSI — 3TO OYyJIE€T TOJIbKO MEpPEerpykath UX U JIeJIaTh CIOKHBIMU JJIsI BOC-
npusTus. Bo3HuKaeT He00X0IMMOCTh N30aBUTHCS OT OTAETBHBIX «KOHIETITYIbHBIX)
UHTEPPENUCHBIX CTPEJIOK U HE ACTAIU3UPOBATH UX TITy0Ke HEKOTOPOTO YPOBHS.

Jns pemennst nonoOHbIX 3aaa4d B crannapre IDEFO npexycMoTpen MexaHusm
MYHHENUPOBAHUSL.

B OonbmmHCTBE ciiydaeB TYHHEIMPOBAHUE MPUMEHSIETCS JJISI U300paKeHUS
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MaJO3Ha4MMbIX CTpENOK. B mpuHImne iarobas crpenka Ha JuarpaMMe, HE3aBHCHUMO
OT CBOETO COJEPKAHUSL, MOKET OBbITh «IIOMELICHA B TyHHENbY. TyHHENbHAs CTpeKa
— CTpenka (Co crnelrallbHOM HOTAallMel), He yIOBIETBOpsoNias 0ObIYHOMY TpeOoBa-
HUIO, COTVIACHO KOTOPOMY KakJas CTpeJKa Ha JOYEpHEW AuarpamMme JOJIKHA COOT-
BETCTBOBATH CTPEJIKAM Ha POJUTENIBCKOM THarpamMmme.

CumBon «tyHHeqst» (Arrow Tunnel) B Buge aByx KpyribiX CKOOOK BOKPYT
Hayaja uHTepdeiicHoi 1yru 0603HaYaeT, 4TO 3Ta Jyra He ObUIa yHACIEJOBaHA OT
(YHKUMOHAIBHOTO POJUTENBCKOrO OJI0KAa M MOSIBUJIACh (M3 «TYHHEJISD») TOJbKO Ha
3TOU JHUarpamme.

B cBoro ouepenp, Takoe ke 0003HaAUCHUE BOKPYI KOHIA (CTPEJKH) MHTep-
(eiicHOM OYrm B HENOCPEICTBEHHOW ONM3M OT OJOKa—MpPUEMHHKA O3HAYaeT TOT
dakT, 9TO 8 douepHell N0 OMHOWEHUIO K 9MOMY OJIOKY duazpamme sma oyea omoo-
PadxcamvCs u paccmampueamscs ne oyoem.

Yame Bcero ObIBAaeT, YTO OTHAENIbHBIE OOBEKTHI U COOTBETCTBYIOIIME UM HH-
Tep(eiicCHbIE TYTH He paccmMampugaromces Ha HeKOMOPbIX NPOMEIHCYMOUHBIX YPOBHX
uepapxuu, — B TAKOM CJIy4a€ OHHM CHayajla «MOrPYKATCH B TYHHEJb), a 3aTeM IpU
HEOOXOJMMOCTH «BO3BpallalOTcsl M3 TYHHedas». CTpelku C 3aKJIOYEeHHbIMU B
CKOOKHM KOHIIaMH BBIIIOJIHSIOT 3T 3a/1a4H, IOCKOJbKY OHM HE PACCMATPUBAIOTCS Kak
YacTh I'PAHMILIBI IPY KaCaHUU UMHU OJIOKA M, CJIEOBATENIbHO, HE EPEHOCATCS Ha Aua-
rpaMMy, T€KOMIIO3UPYIOLIYIO 3TOT OJIOK.

TyHHEenMpoBaHUE PEKOMEHAYETCS PUMEHATh TOJIbKO ONBITHBIM aHAJTUTHUKAM B
ClIyyasiX, KOrJla JuarpaMMbl CTAHOBSITCS CIMILKOM CJIOXHBIMH JJII YT€HHUS M NOHH-
maHus. [lomelieHne CTpeaok B TyHHENb OCYIIECTBIISETCS HE IPOCTO sl y100CTBa —
3TO BaXHBIM CIOCOO TOYHON PEryJIUPOBKU MOJENH HE CTOJIBKO JJI ONMHUCAHUS CUCTE-
MBI, KaK JJIs CYIIECTBEHHOI'O YIPOUIAET €€ ONMCAaHMs. 3aJaHuE CTPEJKE CTaTyca
«MYHHENbHA» TIO3BOJISIET aHATUTUKY M30€XaTh Xa0THUYECKOTO 3aM0JIHEHUS HexXena-
TEJIBHBIMU TOJIPOOHOCTSAMHU JUArpaMM BBICOKOTO YPOBHS, @ HAIWYHE Y TyHHEIbHOM
CTPEJIKU UACHTU(PHUIHMPYIOMIETO ee 0003HAUYEHHUS J1a€T BO3MOKHOCTh YMHPABIATh IO-
SIBJICHUEM HEOOXOJIUMBIX JeTajneil, He 3amyThiBas OOLIME OMHUCAHUS POAUTEIIbCKUX

AuarpamMmm. KpOMe TOI'0, «TYHHCJIbHBIC» 0003HAYCHHUS ITOMOTAOT CKpPBIBATL CBCIC-
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HHA, HGO6XOI[I/IMBIC TOJIBKO IJIAI BCPXHHUX ypOBHeﬁ MOJCJIIN, YTO MUHUMU3HUPYCT BC-

POATHOCTD 3arpOMOKIACHHA ,Z[I/Ial"paMM-,Z[CKOMHOSI/IHI/Iﬁ HeoOs13aTeIbHOM I/IH(i)OpMaHI/I-

(V)

CH.

Buibl TYHHENBHBIX CTPEJIOK:

CO CKPBITBIMH NpHeMHUKaMH. CTpenka MMEET CKpBITBI IPUEMHUK, €CIIH
OHa Kacaercs 0JI0Ka, HO He MOSBJSETCS Ha AUarpaMMe, KoTopasi ero AeKOMIo-
3upyet (nouepHsis). Eciiu cTpenka MUTpupyer ¢ BEpXHETO YPOBHS Ha HUKHUM,
OpUYEM Ha HUOKHEM YPOBHE JaHHBIE UCIIOJIb3YIOTCS OJMHAKOBO BO BCEX (yHK-
nusAx 0e3 MCKIIIOYEHUs, T.€. MPEANOJAraeTcs, 4YTo He HY’KHO JETaIU3UPOBATh
CTpEJKY, T.K. CTpeJIKa Ha JouepHel (yHKIUU MMEHOBaHA /10 pPa3BETBIICHUS, a
MOCJI€ Pa3BETBICHUS BETBU HE MMEIOT COOCTBEHHOTrO MMEHH. B 3TOM ciiyyae
CTpeJKa Ha HIKHEM YPOBHE MOXKET OBITh yJajeHa, Mocie 4ero Ha POAUTEIb-
CKOH rarpaMMe OHa MOXET ObITh TYHHEIMPOBaHA, a B KOMMEHTApUH K CTpPEJ-
K€ WUJIU B CJIOBape MOXKHO YKa3aTh, YTO JJAHHBIE OYyT MCIOJIb30BATHCS BO BCEX
(GYHKIMAX JOUEpHUX AuarpamMmax. Takoe TyHHEIHpPOBaHHE HA3bIBAETCS «He-6-
oouepHeti-pynkyuu». TyHHENbHbIE CTPEJKH, UMEIOIIUE CKPBITHIA MPUEMHUK,
KOHYAIOTCSI CKOOKaMH, 4TOObI OTpa3uTh TOT (PAaKT, UTO Takas CTpeiKa UICT K
KaKOH-TO Jpyroi 4acTu MOJAEIH, MO0 HETOCPEICTBEHHO BBIXOIUT U3 MOJIEIH,
WIM YTO OHA He OyJeT OoJjee B 3TOM MOAEIIA PaCCMaTPUBATHCS;

€O CKPBITHIMHM MCTOYHUKAMH. CTpenKa UMEET CKPBIThIA UICTOYHUK, €CJIA OHA
SIBJISIETCSL BHELIHEW CTPEJIKOW, OTCYTCTBYIOLIEH HA POJUTENBCKOU AUarpaMMe.
JlaHHBIA TUI TYHHEJIBHOW CTPENIKM MPUMEHSIETCs, €Clid Ha KaKoW-mubo Jaua-
rpaMMe HI)KHETO YPOBHS BO3HHUKAE€T HEOOXOIMMOCTb M30-Opa3uTh Majo3Ha-
YUMbI€ JaHHbIE WM OOBEKTHI, KOTOpble HE 00padaThIBArOTCS/UCIOIB3YIOTCS
(GyHKUMEH Ha TEKYILLEM YPOBHE, TO OHU HAIPABJISIIOTCS HA BBILIECTOSIIUMA ypO-
BEHb (Ha POJUTEIBCKYIO IuarpamMmy). B cBoro ouepensb, eciy 3TU JaHHBIE HA
UCIIOJIB3YIOTCSl HA POAMUTENIBCKON JHUarpaMMme, TO OHHM HaIPaBJISIOTCS €IIE BbI-
mie, ¥ T. 1. B pe3ynabTaTe Manmo3Hauumasi CTpeika OyJeT MpUCyTCTBOBATh Ha
BCEX YPOBHSX, a 3TO 3aTPYJHUT YTEHHE BCEX JUArpaMM, Ha KOTOPBIX OHA CO-

ACPIKUTCA. B >Tom ClIydac OpraHu3ycCTCsa TYHHCIMPOBAHUEC CTPCIIKHM Ha CaMOM
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HIDKHEM ypOBHE, KOTOpOE TMOJYYMJIO HAa3BaHHME «HE-B-POJUTEIHbCKOM-

auarpamme». TyHHETbHBIE CTPETIKH OT CKPBITOTO MCTOYHHKA MMEIOT CKOOKH

BOKPYT KOHIIA MHTEP(PEHNCHOM CTPENIKU B HEMOCPEACTBEHHOM O1M3u OT OiioKa-

npueMHuKa. Takas HOTalus O3HA4aeT, 4TO Ha POJUTENbCKOW Juarpamme

CTpeJIKa He 0TOOpa)kaeTCsl U pacCMaTpUBATHCS He OyneT, a TaHHbIE HE onpee-

JISIFOTCSI/OMUCHIBAIOTCSA B UCXOAHOW JUarpaMMe M OTCYTCTBYIOT Ha POJIUTEIb-

CKOM nuarpamme. 3akilO4eHHE B CKOOKM Hayaia MPOXOJAIIMX Yepe3 TYHHENb

CTpEJIOK, MOSBIISIIONINXCS U3 HEM3BECTHOTO MCTOYHHKA, YKa3bIBaeT Ha TO, YTO

ATH CTPEJIKHU MOSBISAIOTCS U3 HEKOTOPOU IPYroi YaCTH MOJENH WU HETMOCPeI-

CTBEHHO H3BHE.

OnbIT CBUAETEIBCTBYET, YTO CUTyallMd TPeOYyIOMIME CO3JaHMs TyHHEIbHBIX
CTPEJIOK BCTPEUAIOTCS PEAKO, U €CIIM ITO BCE KE MPOUCXOJIUT, TO CIEAYET IPUMEHATh
TYHHEJIMPOBAaHUE C OOJBIION OCTOPOXKHOCTHIO. [Ipy HENmpaBUIIBHOM HCIOB30BAaHUU
TYHHEJIbHBIE CTPENIKH OBICTPO CTAHOBATCSA NMPUKPBITUEM IIJIOXOTO MOJEIUPOBAHMUSL.
[ToaToMy pekoMeHIyeTcsi CHauyanaa IMPOBOAUTH CTPEJIKH CKBO3b IPAHULIBI OJIOKOB, a
3aTeM OMpeAeNsATh, B KaKUX CIydasX 3TO CHH)KAeT KauecTBO omucaHus. TOJBKO Mo-
CJIe ATOr0 MOXXHO TOMEUIaTh CTPEJIKM B TYHHENU I YJIy4YIICHUs YUTaO0eIbHOCTH

MOJEJIH.

ICOM. B IDEF0 npunsita cuctemMa MapKApPOBaHUS, TO3BOJISIONIAS aHATUTHKY
TOYHO HJICHTU(DHUIIMPOBATH M MPOBEPATH CBSA3HM IO CTPEIKAM MEXIy TUarpaMMaMH.
Ota cxema KOAMPOBaHHs CTpeiok noiyumia HazBanue |COM — Ha3Banue mo mep-
BbIM OyKBaM aHIVIMMCKUX SKBUBaJeHTOB cioB BXxoj (Input), ynpasnenue (Control),
BbIxoJ1 (Output), mexanusm (Mechanism).

ICOM — 510 KOIBI, IpeAHA3HAYCHHBIC ISl UICHTU(DHUKAIIMN TPAHUYHBIX CTpe-
JIOK, conepxar npedukc, coorBercTBytonuii Tuny crpenku (I, C, O wiu M), u no-
PSAIKOBEI HOMEp. bykBa ciemyeT mepen 4uciioM, OMPEeSIIONUM OTHOCHUTEIHHOES
MOJIO)KEHHUE TOYKH MOKIIOUEHHUS CTPETKH K POJUTEIBCKOMY OJIOKY; 3TO MOJOKECHUE

OIpCACIIACTCA CIICBA HAIIPABO HUJIM CBCPXY BHMU3.
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OcnoBHoii ICOM-koa — 3T0 y3710BOi HOMEp, KOTOPBII MOSBISETCS TaM, Te
BBITIOJIHACTCS JEKOMITO3UIIMS (PYHKIIMOHAIBHOTO OJ0Ka M CO3/1ae€TCs €ro MoapoOHOoe
OTNHUCaHue Ha JouepHel nuarpamme. Bce ocTalibHbIE CCHUTIOYHBIE KOl 0a3UPYyOTCS
Ha y370BbIX HOMepax. Hanpumep, kox «C3», HallMCaHHBIN BO3JI€ TPAHUYHOU CTPEIKU
Ha JIoYepHeW AuarpaMmMme, YKa3bIBaeT, UTO 3Ta CTPENIKa COOTBETCTBYET TPeTheil (cJie-
Ba) YIPaBISIONICH CTPENIKE POJAUTEIHCKOIO OJI0Ka.

ICOM-KkobI IpEACTABISIIOT COO0M CCHUIOYHBIE BBIPAXKEHUS, KOTOPHIE MPUCBA-
MBAIOTCS BCEM DJIEMEHTaM MOJIEH: Juarpammam, OJI0KaMm, CTpeJiKaM U MpUMEYaHu-
sMm. Koabl UCTIONB3YIOTCS B pa3IMYHBIX KOHTEKCTaX JUIsl TOUHOTO YKa3aHHs Ha HYX-
HBII DJIEMEHT MOJEIIH.

Hanpumep, kogupoBaHue CBS3BIBACT KAXKIYIO TOYEPHIOK TUArpaMMy CO CBO-
UM poauTenbckuM Onmoxom. Ecim OGnoku Ha modepHel aumarpaMMe TOJIBEpraroTcs
JanbHEHNIIel AeKOMIO3UIIMKA U TOAPOOHO OMUCHIBAIOTCS HA JOYEPHHUX AHArpammax
CJIEAYIOLIETO YPOBHS, TO HA KAXIYI0 HOBYIO AuarpaMmy HasHadaroTcsa HoBble [COM-
KOJIbI, CBSI3BIBAIOLIME T'PAHUYHBIE CTPEIKH 3TUX JIUarpaMM CO CTPEIKaMH UX pOAU-
TETbCKUX OJIOKOB.

Nuoraa 0ykBennbie [COM-Koabl, ONpEIEsSONINE POJIA TPAHUYHBIX CTPEIOK
(BXOJ, ymnpaBlieHHE, MEXaHU3M), MOTYT MEHSATHCS IMPHU MEPEX0Jie OT POJAUTEITHCKOrO
0JiIoKa K gouepHel nuarpamme. Hanpumep, yrpasisioniasi CTpeika B pOAUTEIbCKOM
0J10Ke MOKET OBITh BXOJIOM Ha JIOYepHEN auarpamme. AHAJIOTHYHO, BXOJ POIUTENb-
CKOro 0JIOKa MOET OBbITh YIPaBICHUEM JIJIsi OJJHOTO WM Oojiee TOYEepPHUX OJIOKOB.
Koast ICOM no3BonstoT:

® OBICTPO MPOBEPATH COTVIACOBAHHOCTh BHEIIHUX CTPEJIOK JHarpaMMbl C Tpa-
HUYHBIMU CTPEIKaMH COOTBETCTBYIOIIETO OJIOKA POJIUTENBCKOM AUarpaMmbl;
® CBs3BIBATh 'PAHUYHbBIC CTPEJIKK Ha JIOYEPHEN AuarpaMMme CO CTpesIKaMu POJIv-

TEJILCKOTO OJIOKA;

e o0ecreunBaTh COTJIACOBAHHOCTH JIEKOMIIO3UIIMHU, IOCKOJBKY BCE CTPEIKH,

BXOJSIIUE B JUarpaMMy U BBIXOJISIIIME U3 HEE, JOJDKHBI ObITh YUTEHBI;

e oOecrneunBaTh TPEOYEMYIO CTPOTOCTb;
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CO3/1aBaTh COBOKYITHOCTh HESIBHBIX CBSI3YIOIIMX 3BEHHEB MEXAY CTpPAaHHUIIAMH,
KOTOPBIE MOKHO OBICTPO U3MEHUTH IPU U3MEHEHUH TPAHUII;

oOneryats mporiecc uteHus u penensuposanus IDEFO-nuarpamm;

o0Jeryath MPOBEPKY COTIACOBAHHOCTH JICKOMIIO3UIINY;

YIPOLIATh BHECEHUE JIOKAIBHBIX U3MEHEHUN B IMArpaMMy;

O6’B€I[I/IH51TI> Pa3JIN4YHbIC BApUAHTEI JUarpaMmM B MOACIIN.

B Mogensx cObou yacTto MpoucXonmst B moukax uummepghetica. ns IDEF-

aarpaMM HHTEP(eHCHBIMM SIBJSIIOTCS MECTa COCAUHEHUS AuarpaMm CO CBOUMH

poauTCIIIMU, UMCHHO IIO9TOMY KaKIAYI0O ACKOMITO3UITUTO HCO6XOI[I/IMO AKKYypaTHO CO-

€IMHATH CO CBOUM poauTtenemM, ucnonb3ys ICOM-meTku.

[Ipu mocTpoeHun IUarpamMMbl ¢ MEHBIIEW JOMUHAHTHOCTBIO CTPEIIKHU, Kacaro-

ECA ICKOMIIO3UPYEMOTI'O 6J'IOKa, HCIIOJB3YIOTCA B KaUCCTBC HCTOYHHUKOB U IIPHUCM-

HHUKOB JJI CTPCIOK, KOTOPBIC CO3JAaI0TCA Ha HOBOH Auarpammc.

ITocne 3aBCPIICHUA CO3MaHUA NUAT'PAMMBI-TIOTOMKA IJIA oOecrieueHus corja-

COBAaHHOCTH €€ BHEUIHUE CTPEJIKU CTBIKYIOTCSA C POAUTENBCKON Auarpammon. OTHUM

U3 CIIOCOOOB TaKOM CTHIKOBKU CITY>KHUT IpucBanBanue ko10oB I[COM BHeHUM cTpe-

KaM HOBOM JHarpaMMBbl COTJIACHO CIEAYIOIIEMY AIcOPUMMY:

1)

2)

3)

4)

MPEXAE YEM COCTABIISITh CIIMCOK JaHHBIX, 3allUCAaTh UMEHA W KOJbI IS BCEX
CTPEJIOK, 00pa3yIolIUX TpaHUIly. DTO MOMOXKET IPH JIESKOMIIO3UIIUH yYMEHB-
IIUTh BEPOSTHOCTH MPOIMYCKa YaCTHU TPAHUYHBIX CTPEJIOK;

AQHAJUTUK JOJDKEH MPEJICTaBUTh ceOe PUCYHOK HOBOW JHAarpaMMbl Kak Obl
BHYTPH JEKOMITIO3UPYEMOT0 0JIOKa;

3PUTEIIBHO MPOJJIUTh BHEIIHUE CTPEIKU MOYTH 10 Kpas AUarpaMMbl U 3pH-
TEJIbHO COCIMHUTH KAy BHEIIHIOK CTPEJIKY JHarpaMmbl C COOTBETCTBYIO-
el TPaHUYHON CTPENIKOW JEKOMITIO3UPYEMOro OJI0Ka;

MPUCBOUTH KOJ KaKA0M 3puTeabHOM CBs3U (I -1yt BXOAHBIX cTpenok, C — mis
CBSI3€M MEXIy CTpeJIKaMH yrpaBieHus, O — il CBA3EH MEXKIY BBIXOIHBIMU

cTpesikamu, M — IS CBSI3EU MEXy CTPEJIKAaMU MEXaHU3Ma;
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5) mo6aBuTh mocie KaKA0H OyKBBI U(PY, COOTBETCTBYIONIYIO ITOJIOKEHUIO JTaH-
HOU CTPEJIKK CpeAu APYTMX CTPEJIOK TOrO K€ THIA, KACAIOIIMXCS POAUTENb-
ckoro Osoka. Ilpuyem BXOJHBIE M BBIXOJHBIE CTPEJIKM MEPECUUTHIBAIOTCA
CBEpXY BHU3, & CTPEJIKU yIPABICHUNA U MEXAaHU3MOB IIEPECUUTHIBAIOTCS CIIEBA
HaIpaBso;

6) 3amucaTh KaXIblid KO OKOJIO OKOHYAHUS KX 10 BHEIIIHEH CTPEIIKH;

7) IUTS BBIJCIICHUS CBSI3M BHEIIHUX CTPEJIOK C COOTBETCTBYIOLIMMHU TPAHUYHBIMU
CTpeJIKaMH, TpaHully CyObeKTa U300pa3uTh )KUPHOM JIMHUEH;

8) BBITOJHUB JACKOMITIO3HIIMIO, BEPHYTHCS Ha3al K MCXOJHOMY OJIOKY POIHMTENb-
CKOM JuarpaMMbl U COCAMHUTH KAKIYH BHEIIHIOK CTPEJIKY HOBOW Iuarpam-
MBI C COOTBETCTBYIOILLEH CTPEJIKOW, Kacarouleicss 3Toro 0jJoka. 3TO MO3BOJIMUT

n30eXKaTh MPOITyCcKa HEOOXO0UMOT'0 COSTUHCHMS.

Hexommo3unus (Decomposition) siBiseTcss OCHOBHBIM ITOHSATHEM CTaHIAPTA
IDEFO. [TpuHIIMD 1eKOMITO3UIIMKA TTPUMEHSIETCS PU pa3OUEHUH CIIOXKHOTO TMpoIiecca
Ha cocTapJstomue ero GpyHkuuu. [lpu 3ToM ypoBeHb JeTaau3anmu npoiecca onpe-
JIEJSIETCS] HEMOCPEACTBEHHO Pa3padOTIUMKOM MOJIEIH.

JlekoMIo3uIKs MO3BOJSIET MOCTEINEHHO M CTPYKTYPUPOBAHHO MPEICTABISAThH
MOJIENTb CUCTEMBI B BUJIE UEPAPXUICCKON CTPYKTYPHI OTJCIHHBIX JHATPAMM, UTO Je-

JIA€T €€ MEHEE NEPErPyKEHHOM U JIETKO YCBAanBaE€MOM.

JImarpamma — 3TO OCHOBHas €MHHULIA ONIMCAHUS CUCTEMBI, PACTIOJIIOKEHHAS Ha
OTJIETILHOM JIUCTE, MpEACTABIISIONas QYHKIUU U UHTEPPEHCHI B BUJE OJIOKOB U JIYT.
Mecto coenuHeHus: Jyru ¢ OJIOKOM ONpenensieT mun unmepgetca. Jluarpammel siB-
JSIOTCA TPAPUUIECKUM MPEICTABICHUEM 3HAHUUN IKCIIEPTOB O MOJEITUPYEMON CUCTE-
Me M MPEIMETOM OOCYKIEHHUS CO CIEeNHATMCTaMU KOHKPETHON MpeaMeTHo obOna-
CTU. AHAIIUTUK NPEACTABISCT 3HAHUSA JKCIEPTOB, U3JIOKEHHBIE C MOMOIIBIO €CTe-
CTBEHHOTO $s3bIKa, UCTIONB3Ys rpaduyeckyto Hotanuto IDEFO0, naBas Gonee Harmsia-

HOC, JTJAKOHUYHOC W OAHO3HAYHOC OIMMCAHUC CHUCTCMBbI, HC JKCPTBYA IIPU 3TOM Kaydc-
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CTBOM TIpe/ICcTaBlieHUs. TakuMm o0pa3oM, B XOJe pa3paboTKu nuarpamMm 3HAHUS JKC-
IIEPTOB CTPYKTYPUPYIOTCS, U YCTPAHSIETCS HEOJHO3HAYHOCTh OIMMMCAHUN 34 CUET:
® CTaHJapTHU3ALUM UHTEpIpeTaluu rpadguieckux o6o3HaueHui. Tak, Hampumep,
CoJiep>KaHNe KOHTEKCTHOM JuarpaMMbl HHTEPIPETUPYETCS CIAEAYIOIUM 00pa-
3oM: «lIporecc mpeobpazyer Bxoa B Beixona mpu BBINIOJHEHUH YCJIOBHUH, 3a-
JAHHBIX B YIIpaBJICHUE C IIOMOILIBLI0 MexaHusmay;
® JICKOMIIO3UIIMU OJIOKOB AMArpamMm OoJjiee BBICOKOTO YPOBHS, KOrja 3a cueT 00-
Jlee TOYHBIX OINMCAHUK HA JUArpaMMax-MOTOMKAX YCTPAHSETCS HEOAHO3HAY-

HOCTh BO3MOYHBIX UHTEPIIPETALUN.

MopemupoBanue IDEFO Bcerga maumHaeTcsi ¢ NMpeACTaBICHHUS CUCTEMbI Kak
€AMHOTO IIEJIOTO — OJHOTO (YHKIHOHAIBHOTO OJ0Ka ¢ WHTEPHEHCHBIMHU JTyraMH,
IIPOCTUPAIOIITUMHUCS 3a TIpeAeibl paccMarpuBaemMoil obnactu. Takas amarpamMma c

OJTHUM (DYHKITMOHATBHBIM OJIOKOM Ha3bIBACTCS KOHTEKCTHOM I1MAarpaMMOoii.

KonrexkcTHast nuarpamma — »1o |IDEFO-muarpamma, pacmnosoxeHHas Ha
BEPIIMHE UEPAPXUU JUarpaMm, NpecTaBistomas co0oil camoe o0l1ee ONrucaHue cu-
CTEMBI, COCTOUT W3 OJHOI0 0JI0KAa, ONUCHIBAIOIIETO (DYHKLHUIO BEPXHErO YPOBHS,
CTPEJIOK W MOSICHUTEJIbHOT0 TEKCTA, ONPEACISIONIETO TOUKY 3PeHHs U IeJb MO-
JeIMPOBaHUA. DTU YTBEP)KIEHHUS TOMOTAIOT PYKOBOAUTH pa3pabOTKON Moaenu u
BBECTH 3TOT MPOIIECC B ONPEICIICHHBIE PAMKH.

KonTekcTHas nuarpaMma umeet y3J0Boii Homep A-n (n = 0), koTopas mnpea-
CTaBJIIET KOHTEKCT MoJenu. Jluarpamma BepXHEro ypoBHs 0003HadaeTcsi UACHTH(H-
KaTopoM «A-0» (MPOU3HOCUTCS «A MUHYC HOJIBY), HA KOTOPOW OOBEKT MOJIEITHPOBa-
HUS TPEJICTAaBIICH €AMHCTBEHHBIM 0JIOKOM C TPAHMYHBLIMHM CTPeJKaAMHU, 0TOOpaxa-
IOUIMMHU CBSI3b CUCTEMBI C OKPYXKalolle cpefiol, yCTaHaBIUBaeT 00JacTh MOJIEIHPO-
BaHUs, OMpEJCNeT TPAaHUIBI MOJEJM U SBISACTCA O00S3aTENbHON TUarpaMMon
IDEFO-monenn.

[TockonbKy €AMHCTBEHHBIN OJIOK MPEACTABISET BECh OOBEKT, TO €ro UMs —

O6IJ_[€C AJIs1 BCCI'O ITPOCKTA. OTO XKe CIIpaBCAJIMBO W JIA BCEX CTPCIIOK AWAarpaMMbl,
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NOCKOJIbKY OHU MPEICTABIISIOT MOJTHBIN KOMIUIEKT BHEUTHUX HHTEp(]eiicoB 00BEKTA.

B nosicHMTEJIbHOM TEKCTe K KOHTEKCTHOM AuarpamMme J0JkKHa ObITh yKa3a-
Ha meab (Purpose) mocrpoeHus nuarpaMmbl B BUIE KPAaTKOTO OMUCAHUS U 3a(uKcu-

poBaHa Touka 3penus (Viewpoint).

Onpenenenue u popmaauzanus ueau paspadborku |IDEFO-monenn siBasercs
KpaifHe Ba)KHBIM MOMEHTOM. DaKTUYECKH 1IeJIb OMPEACNIIeT COOTBETCTBYIOIIUE 00-
JACTU B HCCIEIyEMOW CHCTEME, Ha KOTOpPbIX Heo0XoauMo (HOKYCHpPOBATHCS B

NEPBYIO OYEPEb.

Touka 3penus. C onpeneiaeHueM MOJEIN TECHO CBSI3aHA MO3UIUS, C KOTOPOil
Ha0JII0/1aeTCsl cUCTeMa M co3AaeTcsl ee Mojieb. [10CKoIbKy Ka4yecTBO ONMMCAHMS CH-
CTEMBI PE3KO CHIDKAETCSI, €CIIM OHO HM Ha 4eM He chokycupoBano, SADT Tpelbyer,
9TOOBI MOJIENIb pACCMATPUBAJIaCh BCE BPEMS C OJHOM U TOM K€ MO3UIMU. ITa MO3U-
1IMsI HA3bIBACTCS «TOUKOM 3peHus» TaHHOW MOJIEIH.

Touka 3peHust onpeAesieT OCHOBHOE HAIIPaBICHUE Pa3BUTHUSL MOJIETH, YPOBEHb
HEO0OXOIMMOM JeTalnu3alliy, YTO U B KAaKOM pa3pe3e MOXKHO YBHUJIETh B Mpejiesiax Mo-
nemn. Yetkoe (UKCHPOBAHWE TOYKH 3PEHUS IMO3BOJISECT Pa3rpy3uTh MOJETh, OTKa-
3aBUIMCH OT JETaIU3alliy U WCCIEIOBAHMS OTACIIbHBIX 3JIEMEHTOB, HE SIBIISFOIIUXCS
HEOOXOIUMBIMH, UCXO/IS1 U3 BEIOPAHHOM TOUKH 3PEHUS HA CUCTEMY.

N3MeHeHrne TOYKH 3peHUs MPUBOJUT K PACCMOTPEHUIO APYTUX aCHEKTOB 00b-
€KTa. ACIEKThI, BAKHbIE C OJJHOW TOUYKHU 3PEHHUSI, MOTYT HE MOSABUTHCS B MOJIEIH, pa3-
pabaTbhIBaeMOM ¢ Ipyroi TOYKU 3pEHUS Ha TOT K€ CaMblil OOBEKT.

Y mooenu morcem 6u1mov monvko o0na mouka 3penus.

[TpaBuabHBIN BBHIOOP TOYKHU 3pEHMS CYIIECTBEHHO COKpAIAE€T BPEMEHHbIC 3a-
TpaThl HA TOCTPOCHUE KOHEYHON MOJIEIIH.

Touka 3peHus omnpenensieT CyoObeKT MOJCIUPOBAHUSA M YTO, COOTBETCTBEHHO,
OyzleT B JaJIbHEHIIIEM paccMaTpUBATHCS KaK AJI€MEHTHI/KOMIIOHEHThI CUCTEMBI, a YTO

— KaK BHEIIHSIS Cpe/ia/BO3ICUCTBHE.
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Hwms @ynxkyuu, 3anucpiBaeMoe B OJIOKE KOHMEKCMHOU Ouazpammul, SBISETCS
o0mieit QpyHKIMEH CUCTEMBbI C BRHIOPAaHHON TOUYKH 3PEeHHUs] U KOHKPETHOU 1eJIbI0 T10-

CTPOCHUSA MOJCIIN.

IHocTtpoenune IDEF0-Moaeau HauMHACTCS C KOHMEKCMHOU Ouazpammol, T.€.
IPEICTABIICHNS BCEM CHCTEMBI B BHJIE MPOCTEHIIE KOMIIOHEHTBI — OJHOIO OJOKa U
IyT, n300pakaronmx uHTepdeics ¢ GyHKIUSIMH BHE CHUCTEMBI. 3aTeM OJIOK, KOTO-
PBI IPEJICTaBIsAET CUCTEMY B KaU€CTBE €IMHOIO MOAYJISA, JeTalu3upyercs Ha Apy-
roll JuarpaMme ¢ MOMOIIBI0 HECKOJBKHX OJIOKOB, COEIMHEHHBIX MHTEP(PEHCHBIMU
Iyramu.

Otu OJI0KK NPEJCTABISAIOT OCHOBHBIE TOAPYHKIUMU UCXOAHON QyHKUMU. Kax-
Jasi U3 3TUX MOA(PYHKIIUA MOXKET OBITh JEKOMIIO3UPOBaHA MOJIOOHBIM 00pa3oM s
OoJiee AETaIBbHOTO MPEACTABICHHUS.

[Tpu 3ToM Kaxmast moAGYHKIUS MOXKET COAEPXKATh TOJNBKO T€ DJEMEHTHI, KO-

TOPBIC BXOJSAT B HCXOTHYIO (DYHKITHIO.

Takum oOpaszom, B mporiecce dexomnozuyuu GHyHKIUOHATBHBIE OJIOKH TUa-
rpaMMbl MOABEPralOTCs AeTalM3allMi Ha APYroi JuarpaMmme, KOTOpasi Ha3bIBAeTCs
nouepHeii (Child Diagram) mo oTHOIICHHUIO K JIETATH3UPYEMOMY OJIOKY.

Kaxxnpiii n3 QyHKIIMOHATBHBIX OJIOKOB, IPUHAICKAIIMX JTOYEPHEH auarpam-
Me, Ha3bIBaeTcs JouepHumM 610xkoMm (Child Box).

B cBoto ouepenn, GyHKIIMOHATBHBIN OJIOK-TIPEIOK HA3BbIBACTCS POAUTEIbCKUM
0J10KOM 110 OTHOIIICHHIO K JouepHen nuarpamme (Parent Box), a quarpamma, K KOTO-
POl OH MPUHAICKHUT — POAUTENbCKOI quarpammoii (Parent Diagram).

Kaxxnpiii 010K ToYepHEl auarpaMMbl MOXKET OBITH Jajiee JIeTAIN3UPOBaH aHa-
JIOTUYHBIM 00pa30M, CTaB POAMTEIHCKUM IO OTHOIIEHHUIO C COOTBETCTBYIOIIEH Jua-

rpamMme ero aeranu3aiuu (puc. 4.10).
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Puc. 4.10 Ctpykrypa IDEFO-monenu. JlekoMno3uiiys quarpamMmm

Cornacno crangapty IDEF0 Ha kaxa0M ypoBHE H€KOMIO3UIUM JIOJKEH HC-
MIOJI30BATBCSl NPUHYUN O2PAHUYEHUS] CTIOXCHOCMU, TIOOTOMY B COOTBETCTBUU C 3TUM
IPUHITUTIOM CYUTAETCS, YTO CAMHCTBEHHBIN OJIOK M HECKOJBKO CTPEJIOK Ha CaMOM
BEpXHEM (KOHTEKCTHOM) YPOBHE UCHOJIB3YIOTCS JJIsl ONPEICTICHUs] TPAHUIIBI BCEH CH-
cteMbl. COOTBETCTBEHHO, CTPEIKU, KACAIOIIUECS ATOro OJI0KA, OMUCHIBAIOT TJIABHBIE
YIIPaBJIEHUS, BXOJbI, BBIXOJIBI 1 MEXAHU3MBI 3TOM CHUCTEMBI. B manpHEnmeM, TEKCTO-
BOE OMHCaHUE, COACPIKAIIECEe OCHOBHBIC THUITBI OOBEKTOB U (YHKIIMU U KOMMEHTapUHU
AKCIEPTOB, UCIOJIB3YETCS JJIs MPEABAPUTEIIBLHOTO co3aanus auarpammsl AQ.

JepeBo nuarpamMm. Kaxxieiii 610k Ha quarpamMMme uMmeeT cBoil HoMep. biok

TI000M AuarpaMMbl MOXKCET OBITH JaJICC OIINCaH ﬂHanaMMOﬁ HUKHCTO YPOBHA, KOTO-
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pasi, B CBOIO OUYEpPE/Ib, MOXKET ObITh Jajiee AeTaTU3UPOBaHa C TOMOIIbIO HEOOXOANMO-
ro yucia guarpamm. Takum oOpa3oM, GopMUpYETCs HepapXusi AHATPAMM.

Jlyst Toro, 4TOOBI yKa3aTh MOJIOKEHUE JIFOOOUM AuarpaMmbl Wiiu OJI0Ka B Uepap-
XUH, UCHOJIb3YIOTCS HOMepa auarpamm. Hanpumep, A21 sBisercs auarpammon,
KoTopas aetam3upyeT 0ok 1 Ha guarpamme A2. AHAJIOTHYHO, A2 JETAIM3UPYET
0siok 2 Ha nuarpamme AQ, KoTopas SIBIs€TCS CaMOM BEPXHEW IuarpaMMoul MOJENH.

Ha puc. 4.11 nokazaHo TUIIUYHOE AEPEBO AHATPAMM.

A
PazpaboTate
KO ML TEPHYE CHCTEMY

Al Al A3
[ImaEHpOEaATE PazpafoTaTte [MocTpoRTE
HpDI.IE‘:CD rpabur pador MOTENE CHCTEME]
A11 Al Al3
[TpHEATE PaccauTate YTOYHHTE ILTAH
CTRVETYRY TpeHOBEaHRA, CONYTCTEVIOIIHE
H METO[ SATPATLL BpEMA MED 0P HATHE

HSTOTOBNEHHA  Ha pazpaboTEy
CHCTEME]

Puc. 4.11. Uepapxus quarpamm

Jeranu3upys paccMaTpyUBaEMyl0 CUCTEMY Ha dTare cOopa W aHajiu3a IMpejBa-
puUTENbHONW MHPOpPMAIIUK, HEOOXOANMMO O0paIiaTh BHUMAaHUE HA BXOJHBIE U BBIXO/I-
HbIE OOBEKTHI CAMOM CUCTEMBI U COCTABJISIOIINX €€ MOJICUCTEM.

MopenupoBaHue HEOOXOAMMO HAYMHATH C COCTABJICHMS] OMUCAHUSI OCHOBHBIX
TUTIOB OOBEKTOB M OCHOBHBIX (hyHKIMI cucTembl. [Ipn 3TOM HEOOXOAMMO YYecTb
HOpMaJIbHbIE U aHOMAJIbHBIC CUTYalluu, UMEIOIIMECsS B CUCTEME OOpaTHBIE CBSI3U, U
BO3MOJKHBIE CITy4aH MOTEHI[MATIbHBIX OLINOOK.

Iaoccapwmii. [Tocnenaum u3 noustuii IDEFO sBisercs enoccapuii (Glossary).
s kaxknoro u3 anemenToB IDEFO — muarpamm, QyHKIIMOHATBEHBIX OJIOKOB, HHTEP-
(elCHBIX TyT — CYIIECTBYIOIIMMA CTAHIAPT MOIPA3yMEBAET CO3/IaHHE U TOJIJCP>KaHNe
Habopa COOTBETCTBYIOIIMX OINpPEEICHUMN, KIFOYEBBIX CJIOB, TOBECTBOBATEIBHBIX H3-

JIO’KEHUU U T.J., KOTOPbIE XapaKTEepU3yIOT OOBEKT, OTOOPAKEHHBIN JTaHHBIM 3JIEMEH-
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TOM.
OTOT HAOOp HA3bIBAETCS IJI0OCCAPHEM U SIBIISETCS ONMCAHUEM CYILIHOCTHU JaH-
HOTO 3JieMeHTa. [ moccapuii rapMOHUYHO JTONOJHAET HArJsSAHbIA TpaduuecKuil sA3bIK,

cHa0Xkasl TuarpaMMbl HEOOXO0IUMON JOTIOJIHUTEIIFHOW HH(OPMAITUCH.

[Tpumep SADT-monenun

B npumepe mMozaens 0ObeAUHIET U OPraHU3yeT AMAarpaMMbl B HE€papXUUeCKHe
CTPYKTYpPBI, B KOTOPBIX JUarpaMMbl HABEPXY MOJEIHU MEHEE J€TaTU3UPOBaHbI, YEM
IyarpaMMbl HUDKHUX ypoBHEW. [lpyrumu cnoBamu, moxens SADT moxHO mpencra-
BUTH B BUJIE IPEBOBUJIHOM CTPYKTYpbl JUarpamm, I7i¢ BEpXHssA JuarpaMmma siBisercs
HauOoJee oO1Iel, a camble HUKHUE HauboJiee AeTalu3upOBaHBI.

Ha puc. 4.12 nokazaHo omnpeeneHue Lejld U TOYKU 3PEHUs MOJEIUPOBAHMS.

Ha puc.4.13 — 4.14 nipeacTaBiieHbl JBE JUarpaMMbl U3 MOJCIH AKCIIEPUMEH-

TaJIbHOIO MEXAHUYECKOIO 1eXa.

BepxHsas auarpamMma (Ha BEpUIMHE MOJIENM) ONMCBHIBAET MEXAHMYECKHM IeX
KaK (yHKIMIO, B OCHOBE KOTOPOM JISKUT PeoOpa3zoBaHuE BXOJIAIIUX PabOUYUX KOM-
IUIEKTOB (3arOTOBOK, CBIPBS, JOKYMEHTAIMN) B JE€TAIH IIPU ONPEACIIEHHOM KOHTPOJIE
KayecTBa.

HwxHsiga nuarpamMma JeTaau3upyeT BEPXHIOK, YKa3blBasg Ha TPU TIJIABHbBIE
(YHKIIMM MEXaHUYECKOIo IeXa: yNpaBjeHHE BHIIIOJHEHUEM 3a/aHUi, BBIOJHEHUE
3a/laHus U KOHTPOJIb Ka4€CTBA BBIOTHEHHUS.

Takum oO6pazom, oOmas GyHKIMS, yKa3aHHAsl HA BEPXHEW nuarpamme, JeTallu-
3UpYyeTCcs ¢ MOMOILBIO TpeX QYyHKIUI Ha HUKHEHW uarpaMMe. DTO MPUMEP TOTo, Kak
SADT opraHu3yeT ONHUCAaHHUE CUCTEMBI, CO3/laBasi MEepapXHi0 JO00ABISIOIIMXCS Ha

KaXJI0M YPOBHE JIETAJIEH.
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[WCNOMBIYETCA 8: | aprop:  Marca AATA: 02/20/53 W] PABONAS BEPCKA [MTATERL  [IATA| KOHTEKCT:
| NPCEKT: MU NEPECHOTP; J0KM3 o
| PENONEHOCBAHOD
| GANEWAMA: 1 2 3 4 5 6 7 89 10 MYEARKALAR )
BOUpOCH : Lene;
KaxoBn oDA3aHOCTH MacTepa 7 Onpegenars obA3adAQCTE Kaxgoro
Kaxonu obazaupocTH Mexauuxa 7 paboTHEEKA ZXKCOEepHMEHTANBHOT'O
KT0 KOHTPONHpYET 3anasus 7 MEXAHHYECKOTO OEeXa H NOHATE,
Kax NpomBRTAPMTCA 0O NeXy MATEpHANW ? KaK 5TH 00A%4HMOCTH B3ANMOCBAZAHN
Ha xaxux sranax rpebyerca deprex ? mexny cobolt ¢ Tem,uwrobn manucars
B XaKofi MOMEHT HA NpONECE BAHADT yueGuoe nocobue.

cTARAAPTH KadecTha ?

Ha xaxumx srTanax rpebynTca UHCTpYMeHTH 7

Yro npopcrogHT ¢ sabpaxoBapunun geTansauma 7 [iJ Nponecc obyuesms Ans pasiHIHAX
ranoe pabBormmxon rpebyer
OSKOMOOSHOER B SABHCHMOCTH OT
obasannocTet, xoropue
BHOONHANT 3TH paboTHHKH B

[peTeHUeHTH : nexe (cM. samesas@Ee N5 Ha
Auarpamwe DAMCO1).

Hacrep
MexaHnnK gw Hauansumka m Toneko ¢ 3TOR TOYKH SpeHEA
Kourpone

ponep nexa 1 MOXHO NOXa3aThk BIAHMOCBAIN

HavankHek
MEENY OTHENLHENMH paboraumu u
ofssaNNOCTAME NepcoHana.

VIEN: DML/ A-0 I HAJBAHHE:  Llomw u TouKa 2pehma MoaenH IMLI [ HOMEP: ™ 5 A 002
|

Puc. 4.12. OnpeneneHue 1eiu U TOYKUA 3pSHUS

HCNONB3VETCA B: | AgTOR:  Marca BATA: 03/16/92 W/]PAGOMAR BEPCHA |MTATEND  JATA| KOWTEKLT:
MPOEKT: 3Ll NEFEGNOTR: EILE] o
FEKOMEHIOBARD
SAMEMAHMR: 1 2 3 4 5 & 7 B 3 10 VB NMIALLAR

Tpeforawnus no
CPOROM BHNONHEHHA

ATAOHHMA
CnpasouHHK
CTOHROPTOE
¥ONEcTRO
Mzrotoemre r
Pafoumi koMANekT ———————— acrougapTHyic ploToROA poTane
AETONb
- OueHka cTenaHM
(&.LL1T) CICTIS A ] : o *iaeepwenHocT 3000HMA
F 3
|
|
Mepcownan

MANOHHYBCEOTD LeXO

Hean: MoHATe, Kakke gyHKLMK AOMKHL! BeiTe BRMIOYWEHE B NpOUEce
HArOTOBNMEHHA HECTAHOADTHON O8TanH M KaK 3TH dryHKLMK
E3EHMOCEAIAHE MaxOy cobol ¢ Tam, YToSE HANMCATE
yusbuoe nocobHe ONA NBPCOHANE MeXAHMUECHOrS LeXa.

Toyxa 3penus:  HavansHuea wexs

(DAMDOA]

YIEA: ML/ A=D HAJHAHKE: M2roToBHTE HECTAHOARTHYIY OETaNk HOMEP: o

Puc. 4.13. KoHrekcTHast fuarpaMMa MOZEH SKCIIepUMEHTaIbHOro Mexanuyeckoro nexa (OML)
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Ha puc. 4.14 nokazaHo Tak)ke B3aMMHOE BIUSHUE TpeX (YHKINI HIDKHEH Aura-

I'paMMBI, 0003HAYCHHOE AyraMu, KOTOPBIC CUMBOJIN3UPYIOT 00BEKTHI MEXaHHYECKOTO

nexa.
WCMONG3YETCA B: | apop:  Marca IATA: 03/16/02 W]PAGOIAR BEFCHA [SHTATEND  [LATA| KOHTEKCT:
NPOEKT: BMLI, MEPECHOTF: DGKHS =
PEKCMEHNOBARD
JAMEMAHMR: 1 2 3 &4 5 & T B 8 10 MYBAWKALLMA
TpefoaoHur no o] Cnpasowme C2
CROXOM BROONMEHHRA ! CTOHAORTOR
ADACHHA ! Wiramn 'npﬂﬂﬂ'b' EQuacTen
| B
C'Hm AONTHKA
A ¥ ¥ ~
PoBiound komnnexr oz Cuprea creneww 1
- ]
" Ynpasnare JUBBPLISHHOCTH JAROHHA |
hY ™ BEaf QAN GHMEM ]
TR e 01 laroson netans |
™ e MnoH BwnanHeHHs 3040HWR L Heprox |
i “] 1
1
X ! | z
Mocrep | | |
| | |
LCHpES W 30roToBKH BranonmnT |
C C 3040MHE - |
12 O okoHueHHoR |
CTamen M MMCTEyMen T - Az MK |
HEIOKOHYSHH o8
) I000HHE
| I n
Herans ¢ | NMpunstoe, Mo PHHRTO
| Pafauui Kowtponupor | sapanme
Buproi | :a!ﬂta:‘lﬂﬂhnﬁ Bpak BOTE KONSCTED [
Ao BHIMCNHEHHA
a3l
'y |
!. \ Sabpacosannos sonanme (1) )
e —— . L
Mepcowan | j Konrponep f
MEXOHHYSCKOTD UBXa '_'_'"'"""'“"_
- Mmoo — —
YIEN: MU/ AD HASEAHKE:  M3roTOBMTE HECTEHOAPTHYIO OeTans | HOMEP: o JDAWTBI

Puc. 4.14. JlnarpaMMa nepBOro ypoBHSI MOJIEIH SKCIIEPUMEHTAILHOTO MEXaHUYECKOI O [IeXa

(OML)

Ecnu BHUMATENBbHO MOCMOTPETh HA AMArpaMMmy, TO MOKHO 3aMETHUTbh, YTO HE-
KOTOpBIE AYTM JOXOJAT JI0 €€ I'PAaHMIbI, @ UMEHA 3TUX AYI COBHAAAKOT C TEMH, YTO
yKa3zaHbl Ha Jyrax BepXHeW aumarpaMMbl. JTo mpumep toro, kak SADT coeaunser
JrarpamMmbl B MOJIETH Yyepe3 OOBEKTHI CUCTEMBI.

Takast cxema coeuMHEHMs] TpeOyeT COrIacOBaHHOTO HAaMMEHOBAHUSA U ydYeTa
00BEKTOB CUCTEMBI C TEM, YTOOBI B AMArpaMMbl MOKHO ObUIO paccMaTpuBaTh Kak
CBsA3aHHbIE MeXxay coboil. Hanpumep, pyHKIMOHAIBHBIN OJOK HAa BEpXHEW Iuarpam-
M€ MMEET CeMb IYT, U KaX/aas U3 HUX MOXKET ObITh HaliieHa cpeiu IOyT, UAYIIHX K

TPaHUIIE WK OT TPAHUIIBI JUAarpaMMbl Ha CIEIYIOIIEM YPOBHE.
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biioku SADT Hukorja He pa3MeIllaloTcs Ha AUarpaMme CiiydyalHbIM 00pa3oMm.
OHu pa3MemarTcs Mo CTENEeHU BaXHOCTH, KaK €€ MOHUMAeT aBTOp Auarpammbl. B
SADT 3TOT OTHOCUTENBHBIN MOPSIAOK HA3bIBACTCS JOMUHHMPOBaHHeM. J[OMUHUPO-
BaHUE MOHUMAETCS KaK BIUSHUE, KOTOPOE OJWH OJOK OKa3bIBaeT Ha APyrue OJIOKH
JMarpaMMbl.

Hampumep, caMbIM TOMUHUPYIOIIAM OJOKOM TUArpaMMbl MOXKET OBITH JHOO
NEepBBIA U3 TpeOyemoil IMOCIeN0BaTeIbHOCTH (PYHKIUH, OO TMIIAHUPYIOIIAs WA
KOHTpOJIMpYIoIas (yHKIUs, BIUSIONIAs HA BCe JApyrue QyHKUMH (Takas, Kak onpe-

oenums cmenens 8ulnoaHenus 3adanus Ha puc. 4.15).
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Puc. 4.15. JlnarpaMMa BTOpOT0 YPOBHSI MOZAEIN KCIIEPUMEHTAIBHOIO MEXAaHUYECKOTO 1I€Xa

(OML)

HaubGonee noMuHupyronmii 0J0K 0OBIYHO pa3MeNIaeTcsl B BEPXHEM JIEBOM YT-
Jy AMarpaMMbl, a HAUMEHEE JTOMHHHUPYIOIIMA — B PAaBOM HIDKHEM yriy. B pesyib-

TaTe MOoJIy4aeTcs «CTymneHJaTas» cxema, Kak Ha puc. 4.15 nnsa 6mokos 1, 2, 3, rae
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pacnosoxeHue OJOKOB Ha CTPAHUIIE OTPAXKAET aBTOPCKOE OMpeesieHue JOMUHUPO-
BaHUS.

Takum 00pa3oM, TOMONOTHSI TUArpaMMBbI TTOKa3bIBACT, KaKue (QYHKIIUHA OKa3bl-
BalOT OoJbIlIee BIMSHUE HA OCTaibHBbIC. UTOOBI MOa4epkHYTh 370, SADT-ananutuk
MOJKET MePEHyMEPOBATH OJIOKU B COOTBETCTBHHU C MOPSAKOM HUX JOMUHUPOBAHMUS.

[Topsimox TOMMHHpPOBAHHMS MOKET 00O03HauaThCs HUQPPOI, pa3MEIIeHHOH B
IPaBOM HIDKHEM YTJIy Ka)JIO0ro MpSAMOYTOJbHUKA: 1 OyAeT yka3blBaTh Ha HanOOJb-
1ee JOMUHUPOBaHME, 2 — Ha Cleaylollee nocie Hauobospero u 1.4. Ha puc. 4.15
NIOKa3aHO, 4YTO OJIOK onpedenumv cmeneHv GblNOJIHEHUs 3a0aHus BIMSIET Ha BCE
OCTJIbHBIC IIaTU MO 00pabOTKe JeTaau 4Yepe3 credyiowull uae 3a0anus U modToOMy
3TOT OJIOK mpoHymepoBaH eauHuuei. [lockonabky 00K nodcomosums pabouee me-
cmo JOJDKEH OBITh TIepe1 OJIOKOM obpabomams HA cmanke u coopams, STUM OJI0KaM

MIPUCBOEHBI HOMEpa 3 u 4.

JIOKyMEHTUPOBAHUE MMOJTYUYCHHBIX 3HAHUU

Cosnanvie mojenu (010K 2 Ha puc. 4-1) — 370 BTOPO# BaXKHBIN 3Tl B MPOLIEC-
ce MOJICIIMPOBAHMS, HA KOTOPOM aHAJUTHUK JTOKYMEHTHUPYET IMOJyYCHHBIC UM 3HAHUS
0 JIaHHOH TPOOJIEMHOM 00JIACTH, TPEACTABISIA MX B BUIC OJHON WIIM HECKOJBKHUX
SADT-auarpamm.

[Tpomecc co3maHuss MOJEIN OCYIIECTBIISICTCS C IMOMOIIBIO CIICIIUATBLHOTO Me-
TOJMA JIeTadu3allid OTPaHUYEHHOTO CcyOBekTa, T.e. aBTOop SADT-momenu BHauaie
aHANMM3UPYeT OOBEKTHI, BXOAAIINE B CUCTEMY, a 3aTEM HC-OJIb3YET MOTyUYEHHBIC 3HA-
HUS JJI aHau3a PYHKIUH CUCTEMBI.

Ha ocHOBe 3TOTO aHayiM3a CO3/JaeTcs auarpamMma, B KOTOPOW OOBEIUHSIOTCS
CXOJIHBIC OOBEKTHI U (YHKIIUU. DTOT KOHKPETHBIN MyTh MPOBEICHUS aHAIN3a CUCTE-
MBI U JIOKYMECHTHPOBAHHUS €r0 PE3yJIbTaTOB SBIISACTCS YHHKAIbHON OCOOCHHOCTBIO

metonoyiorun SADT.
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Puc. 4.16. Ilpouecc coznanus SADT-monenu

4.3. MeTol CTPYKTYPHOT0 CHCTEMHOT0 aHAJIN3A 1 POEKTUPOBAHUS

SSADM

OcHoBHbIE TOHATHA SSADM

SSADM (Structured Systems Analysis and Design Method) — cucremusrit
NOAXOJ K aHanu3y U npoektupoBanuto MC.

SSADM kak KOMIUIEKT CTaHJIApTOB JJIi CUCTEMHOTO aHajiu3a U pa3paboTKu
NpUIOKEHUH ObLT pazpaboran B Hauane 1980-x mis LleHTpanbHOTO areHTcTBa IO
komnbioTepam u tenekommyHukanusm (Central Computer and Telecommunications
Agency, ceituac ato Office of Government Commerce) — rocyaapcTBEHHOTO yupe-
xaenus UK, 3auHTepecoBaHHOTO B UCIOJIb30BAHUM TEXHOJOTHH B YIIPABICHUMU.

[Tozxxe SSADM mmpoko ucnosib30Bajics s rocyaapcTBeHHbIX U T-ipoekToB
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B UK, 3aTem Hamies mupokoe MpUMEHEHHE BO BCeM MUpe i ipoektupoBanus VC.
SSADM wucnonp3yeT KOMOMHAIIMIO TEKCTa U UarpaMM IS TPOCKTHPOBAHUS
CHUCTEMBI Ha BCEM €€ )KM3HCHHOM ITUKJIC, OT UCH JI0 PEabHOI0 (PU3MUECKOT0O MPOCK-
Ta MPUITOKCHHS
SSADM wucnonb3yer KOMOMHAIIMIO U3 TPEX METO0JIOTHI MOJICTUPOBAHUSI.
1. Jlornyeckoe moaeaupoBanue naHubix (Logical Data Modeling, LDM) —
npoIecc UACHTH()HUKAIMK, MOJSITUPOBAHMS U JOKYMEHTHPOBAaHUS TpeOOBa-
HUN K pa3pabaThiBaeMOi cHUCTeMe. DJICMEHTBI JOTHYECKOW MOJICIN JIaH-
HBIX:
o cywynocmu (entities) — to, o yem pupme HY)KHO 3amucarb UHPOpPMa-
LHIO;
o csssu (relationships) — accormanuu MeXIy CYIIHOCTSIMH.
2. MonenupoBanue nmorokoB aanubix (Data Flow Modeling) — mpomecc
UACHTU(DUKAIIMHA, MOJCIUPOBAHUS U JOKYMEHTHUPOBAHUS JBYDKCHUS JaH-
HbeIX B UC. MoaenrpoBaHue MOTOKOB JAHHBIX UCCIIETYET:
e npoyeccor (Processes) — AesITeIbHOCTh MO MPeoOPa30BaHUIO TAHHBIX
U3 OJTHOH (POPMBI B IPYTYIO;
e naxonumenu Oannvix (data stores) — oOGiactu (IMPOMEKYTOUHOIO)
xpaHenus ganHbix (the holding areas for data);
o guewnue cyynocmu (external entities) — cyHoCcTH, KOTOPbIE MOCHI-
JIAIOT JIAaHHBIC B CUCTEMY WJIM MOJYYarOT JAHHBIC U3 CUCTEMBIL;
®  NOMOKU OAHHBIX — MAPIIPYTHI, 10 KOTOPHIM JIAHHBIC MOTYT JBUIAaTh-
csl.
3. MoaenupoBanue noBeaeHusi cymnocreii (Entity Behavior Modeling) -
IPOIecC MACHTU(UKANN, MOJCIHUPOBAHUS M JIOKYMCHTHPOBAHHUS COOBI-
TUH, KOTOPBIE BIUSIOT HA KAKIYIO CYITHOCTh U MOCJIEIOBATEILHOCTH, B KO-
TOPO# 3TH COOBITHS TPOUCKOISAT.
Kaxmast ux 3TUX Tpex Mojelel CHCTEMbl 00eCIeYMBACT Pa3IMYHBIC TOUYKH
3peHUs Ha OJIHY U Ty JK€ CUCTEMY, U KaXKJasi U3 TOYEK 3peHus HeoOxomuma ais (op-

MHPOBaHUS NOJHOW MOAEIN MIPOEKTUPYEMON CHCTEMBI.
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Bce Tpu Meromosiornu BO B3aMMOCBSI3H ApPYT ¢ Apyrom (are cross-referenced

against each other) narot rapaHTHIO MOJHOTHI U TOYHOCTH BCETO MPUIIOKEHUS.

[IpoexT paszpaborku SSADM mnpusokeHus AETUTCA Ha MSATh MOJYJEH, KOTO-

PbBIC B ﬂaHBHGﬁIHGM p3,36I/IBaIOTC}I Ha UCPAPXUIO U3 CTa,HHﬁ, OTaIlOB U 3aJa4. MOI[y.]'II/I

IMPOCKTa NPUBCACHBI HHKC.

1.

AHAJIN3 0CYIIeCTBUMOCTH NMpoekTHOro pemenus (Feasibility Study) — ana-
JU3 MPEJAMETHON 00JacTH Ui ONMPEACICHHUS CMOXKET JIM MPOCKTHpyeMasl CH-
CTeMa yJIOBJICTBOPUTH ONM3HEC-TPEOOBAHHMSIM.

Anaim3 TpedoBannii (Requirements Analysis). Ha atom srtarie onpezenstorcs
nojJjiexaniye pa3padoTKe CUCTEMHbIE TPEOOBaHUS U MOJAEIUPYETCS TeKyllas
cpeia npeanpusATHS B TEPMUHAX MTPOIECCOB C BKIIFOUCHUEM CTPYKTYP JaHHbIX.
Cnennduxanusa tpedoBanuii (Requirements Specification). Ha stom srtame
OIIPEICIISIOTCS JIeTalbHbIC (PYHKIIMOHAIbHBIE H HEYHKIIMOHATIBHBIC TPEOOBa-
HUS ¥ BBOZSTCSI HOBBIE METOJIUKH ISl OTIPEICTICHUS HEOOXOUMBIX TIPOIIECCOB
U CTPYKTYP JaHHBIX.

Jlornyeckas cucremuasi cniemmpukamnus (Logical System Specification). Ha
9TOM JTafe BbIPAOATHIBAIOTCS OIIUU TEXHUYCCKOHW CHUCTEMBI, JIOTHUSCKUM
MIPOEKT OOHOBJICHH, 00padOTKa 3aMPOCOB ¥ CHCTEMHBIC JHUAJIOTH.
dusnueckuii npoekt (Physical Design). Ha stamne ¢uznueckoro mpoekTupo-
BaHUs co3JacTcs (U3HUYSCKUN MPOEKT 0a3bl JAHHBIX M KOMILIEKT MPOrpaMM-
HbIX crienu(UKaluii ¢ UCMOIL30BaHUEM JIOTUYECKOU M TEXHUYECKOU CHCTEM-
HBIX CrieIU(UKaINi.

B omiimume ot RAD (cm. 1. 1.5), KOTOpbIi mopa3yMeBaeT napaielibHOS BbI-

nosiHeHne 3tanoB, SSADM cTpouT KaxKplil STalm Ha OCHOBE pabOThHI, KOTOpasi ObliIa

Mpcarrcada Ha NpCAbIAYIICM ITalIC 0e3 OTKJIOHEHMH OT MOACIIN.

[To mpuumHE XECTKON CTPYKTyphl MeTomonoruu, SSADM xopoma ¢ TOYKH

3pCHUA KOHTPOJIA IIPOCKTOB U CITOCOOHOCTH p3,3pa6aTBIBaTB CHUCTCMBI JIYUHICTO Kauc-

CTBaA.
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MopenvpoBaHue TaHHBIX

YPpoBHU npeacTaABJICHUS] MOACJU JTAHHBIX

CymiecTByeT /1Ba ypOBHsI MPEJCTABICHUS MOJICNN JAHHBIX — I02UdecKuti U gu-
3UYeCKUl.
Jlornueckasi Mmojesib — 3T0 aOCTpaKTHOE MPEACTaBICHUE JaHHbIX. B moruue-
CKOM MOJENM JaHHbIC MPEICTABISIOTCS U MOTYT Ha3bIBaTbCsl TaK, KaK BBIVISIAT U
HA3bIBAIOTCS B pealibHOM mupe, Hanpumep «llocTosHHbIN KiaueHT», «OTaen» Win
«®Damunuss corpyaHukay. OOBEKTHl MOJENH, MNPEICTABISIEMbIE HAa JOTHUYECKOM
YPOBHE, HA3bIBAIOTCS cywHocmamu u ampudoymamu. Crnenuduka JOoruaeckor mMoe-
JIN.
1) nmorudeckas MOJe/b JAHHBIX MOXKET OBITh IIOCTPOCHA Ha OCHOBE JPYIOil JIOTH-
YECKOM MOJIEIIY, HaIIpUMEP Ha OCHOBE MOJIEIIU MPOLIECCOB;
2) normueckas MOJEIb JaHHBIX SIBJIICTCS YHUBEPCAIbHOW W HUKAK HE CBs3aHa C
KOHKpeTHOU peanuzaruein CYB/I.
duznyeckass MoJeab JaHHbIX. B pusnueckoit Mogenu comaepxutcs uHOP-
marusi 000 Bcex oO0bekTax bJI. [Tockonbky cranmaptoB Ha 00bekThl B/ He cyte-
CTBYET (HampuMep, HET CTaHAapTa Ha TUIbl JAHHBIX), U3HUYECKass MOJENb 3aBUCUT
oT koHkpeTHOM peanmm3anuu CYB/], pakTuyecku SBISAACH OTOOPAKEHUEM €€ CUCTEM-
Horo karaynora. CiaenoBaTebHO, OJHOM U TOM K€ JIOTHYECKON MOJIe I MOTYT COOT-
BETCTBOBATh HECKOJIbKO Pa3HbIX pu3nueckux mozeneu. Ecnu B noeuueckoii mooenu
HE UMEET 3HAYCHUSI, KAKOW KOHKPETHO THUI JAHHBIX UMEET aTpUOYT, TO B huzuyeckot
MoOeny BaXXHO OINMUCATh BCIO MH(OPMAIMIO O KOHKPETHBIX (PU3MUECKUX OOBEKTaX —
TabnuIax, KOJOHKaX, UHJEKCaX, mporeaypax u T.1. OCOOCHHOCTH JOKYMEHTHPOBA-
HUS (HU3UIECKON MOJIETH 3aKII0YAI0TCS B CIICIYIONMEM:
1) muorue CYBJ] uMmeroT orpaHnyeHue Ha MMEHOBaHUE OOBEKTOB (HAIpUMED,
OTpaHUYCHME HA JJIMHY MMEHM TaOJUIbl WK 3alpeT UCIOIb30BaHUs CIEIU-

aJbHBIX CHMBOJIOB — IpO0Oeia | T. I.);
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2) B Henmokanu3oBaHHBIX Bepcusx CYBJ] o0bekThl B/] MOTYT Ha3bIBaThCSI KOPOT-
KUMH CJIIOBAMH, TOJIBKO JATUHCKUMH CUMBOJIAMH U 0€3 UCIIOIb30BaHUS CHEIH-
aJIbHBIX CUMBOJIOB (T.€. HEJIb3s Ha3BaTh TAOJIUILY, UCTIOIB3Ys MPEAJIOKEHUE —
€€ MOKHO Ha3BaTh TOJIBKO OJTHUM CJIOBOM);
3) kpoMe TOro, nMpoeKTUpoBHIMKK BJ] Hepeako 3M0yHOTPEONISIOT «TeXHHYCSCKH-
MI» HAaWMEHOBAaHUSIMH, B pe3yJbTaTe TaOJIUIA U KOJOHKH TMOJyYalOT HamMe-
HoBaHus tuna RTD 324 wnu CUST_AI12 u T.4. [lonydyenHyto B pe3ynbrare
CTPYKTYPY MOTYT MOHSThH TOJBKO CIEHHUAIUCTHI (2 Yalie BCEro — TOJIBKO aBTO-
PBI MOJIEIIN), €€ HEBO3MOXKHO O0CYXIaTh C AKCIEPTAMU IIPEAMETHON 00J1aCcTH.
Paznenenne Mozienu Ha JIOTMYECKYI0 M (PU3MUYECKYIO MO3BOJIAET PEIIUTh 3Ty
npobnemy. Ha ¢uszuueckom ypoBHe 00bekThl BJ] MOTYT Ha3bIBaThCsl Tak, Kak TOTO
tpebyroT orpannueHuss CYBJl. Ha noeuueckom ypoBHE MOXKHO 3THM OOBEKTaM JaTh
CUHOHHMMBI — UMEHa 0oJiee MOHATHBIE HECTIEUAIUCTaM, B TOM YHCJIe HA KUPUIUIULIE
U C WCIOJB30BaHMWEM CIEIHUaNbHbIX cuMBOJOB. Hampumep, tabmune CCUST_A12
MOXET COOTBETCTBOBATH CYIIHOCTH «IlocTOssHHBIN KiaueHT». Takoe cooTBeTCTBHE
MO3BOJIAECT JIydllle JOKYMEHTUPOBATh MOJIEIb M JaeT BO3MOXKHOCTH OOCYXIaTh
CTPYKTYPY JAHHBIX C DKCIIEPTaMU PEIMETHON 00JIacTH.

Opranuzanus ctpyktypbl B/l popmupyercst ucxonast U3 cieayrommx cooo-
paXEHNN:

1) ya00CTBO MCIOJIB30BAHUS IS BEJACHUS yuéTa U aHAIM3a JaHHBIX — Ha YPOBHE
Quzuueckou mooenu,

2) aJeKBATHOCTH ONKCHIBAEMOMY OOBEKTY/CUCTEME — Ha YPOBHE KOHYenmydaib-
HOU U Jn02udeckot mooenu, BUIIbI KOHIENTYalbHBIX M JIOTHYECKUX MOJeIen
BJl: cemesas; wepapxuueckas; pemsiuonHas (ER-Monens); MHOromepHas;

00BEKTHO-OpPUEHTUPOBAHHAS.

IIpoexkTHpOBaHUE MO/IEJIH TAHHBIX

CymiecTByeT JBa THNA MPOEKTUPOBAHUS MOJEIU JAHHBIX: NpsAMoOe U oOpam-

Hoe.
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IIpsimoe mpoexTupoBanue (Forward Engineering) — mporecc reHepanuu

buszndeckoi cxeMbl b/ U3 Toruyeckoi MoJIeNy, COCTOSIIMN U3 CIICTYIOMINX ITAIOB:
1) pa3paboTka JOru4ecKOr MOJICIIH;
2) BeiOOop CYBJ/l u aBTOMaTHyecKoe co3laHUe (PU3MUECKOW MOJEIH Ha OCHOBE

JIOTUYECKOM;

3) renepamus cucreMHoro katamora CYBJ] wmimu  coorBercrByromero SQL-

CKpHIITA HA OCHOBE (PH3NYECKON MOJIETIH.

ERwin mpu renepanuu Qu3nueckoil CXeMbl BKIHOYAET TPUITEPHI CCHUIOYHON
LEJIOCTHOCTH, XPaHUMbIE MPOUETYPbl, UHICKChI, OTPAHUYECHUS U JIPYyTrUe€ BO3MOMKHO-
CTH, JOCTYIIHBIC NIPU omnpeaesieHrnu Taduui] B BeiOpanHoit CYB/I.

[Ipsimoe npoekTupoBaHue 00€CTIEUNBACT Macumabupyemocms — Co37aB OJIHY
JIOTUYECKYIO0 MOJIENIb JJAHHBIX, MOKHO CT€HEpUPOBaATh (GU3HUECKUE MOJIETH MO/ JIFO-
onic CYB/I.

Oopatnoe nmpoexktupoBanue (Reverse Engineering) — mporecc reHepamnuu
norudeckoit moaenu u3 ¢puzndeckoit bJl. O6paTHOe MPOEKTUPOBAHHE PEIIACT 3a/1auy
no3BoJisieT KoHBeptupoBath b/ u3 onnoit CYB/] B apyryro. Ilocne co3nanus Jioru-
yeckoit Mojenu bJ] myTeM oOpaTHOro MpOEKTUPOBAHUS MOXKHO MEPEKITIOUYUTHCA Ha
JIPYroi cepBep U MPOU3BECTH MPSIMOE IPOECKTUPOBAHHUE.

1) 1o coxepKUMOMY CHUCTEMHOI0 Karajora wid SQL-ckpumTy BOCCO3aeTcs Jio-

TUYECKasi MOJICIIb IaHHBIX;

2) Ha OCHOBE IMOJIYYCHHOM JIOTHYECKOW MOJEIH JaHHBIX T'eHepupyeTcs (uzmuye-
ckast mozenb mist apyrou CYB/I;

3) co3maercs cuctemHblii Katanor atoit CYB/I.
O06paTHOE MPOESKTUPOBAHUE PEIIACT 3a7auy 0 MEPEHOCY CTPYKTYPhI JAHHBIX C

OZHOT'O CEepBEpa Ha JPYTOM.

Co:mamle JOTHY€eCKOH MOJA€eJIH JaHHbIX

NudopmarimonHoe (KOHIENTYalbHOE) MOICIIUPOBAHKE
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Lenp nHGOPMALIMOHHOTO MOJICTMPOBaHUs — obecrieueHne pazpadoruarnkos MC
KOHIIENITyaJIbHOW cXeMOoM 0a3bl JaHHBIX B (hopMe OJHOM MOJIENTH WJIM HECKOJIbKHUX
JIOKQJIBbHBIX MOJICNICH JTAHHBIX, KOTOPBIE OTHOCUTEIIBHO JIETKO MOTYT OBITH OTOOpae-
HBI B JIIOOYI0 cucTeMy 0a3 JaHHBIX.

Konyenmyanvuas cxema npenctaBisieT cOOOH KapTy MOHATHUM M OTHOIIECHUN
MEXJIy HAMH, T.€. CEMAaHTHUKy OpraHu3anuu (a He Au3aiiH 0a3bl JaHHBIX) U MOXKET
CYIIIECTBOBATh HAa PA3JIMYHBIX YPOBHAX aOcTpakuuu. Eciu dyHKIMOHAIBHAS cXxema
IIPEICTaBIsICT COOOH OINMPEACIICHHYI0 TOYKY 3pEHHUS Ha MHP M HE SBISCTCS THOKOM
(MeHsieTCss MUP — JIOJDKHA IIOMEHSTHCS CXeMa), TO KOHIICNTyalbHas cXeMa 00heTHHS-
eT B ce0e Bce TOUKHM 3peHUs U JaeT 0osiee aOCTpaKTHOE MpeIcTaBieHne 00 00beKTe,
onuchIBasl (PyHIAMEHTAIbHBIC TOHSATHS, JIMIIb C IK3EMIUBIpAMH KOTOPBIX YEJIOBEK
UMEET JIEIIO.

B umxkenepun I10, mMomenupoBanue «CymHOCTh-CBs3b» (Entity-Relationship
Model, ERM) — 3T0 npuMep aOCTpaKTHOTO ¥ KOHIICTITYaJIbHOTO MIPEJICTABICHHUE JIaH-
HBIX; 3TO MeTOJ MoAenupoBanus b/l, ucrnonp3yeMslid I CO3/1aHUsI KOHLENTYalbHOU
CXEMbI WM CEeMaHTHYECKOW MOJENIM JaHHBIX CUCTeMbI (4acTo pensiuonHoi BJI), a
Tak)ke TpeOOBaHUM K cucTeMe B opMe «CBEpXy-BHU3». JlmarpaMMebl, CO3JJaHHBIC Ta-
KAM CII0COOOM, Ha3bIBAIOTCS JHarpaMMaMH «CYIIHOCTh-CBsi3b» (entity-relationship
diagrams) wimn ER-guarpammamu, i xpatko ERD.

ERD sBnsercs Hanbosee pacnpoCTpaHEHHBIM CPEIACTBOM JOKYMEHTHPOBAHUS
naHHBIX. C MX MOMOIIBIO OTIPEICISIOTCS BAXKHBIC JIJIS IPEAMETHOW 00JIaCTH OOBCKTHI
(cywmocmu), ux cBovictBa (ampubymsi) U OTHOWICHUS APYT ¢ apyroM (cessu). ERD
HEMOCPEJCTBEHHO MCIOIb3YIOTCS JJI IPOCKTUPOBAHUS PENIAILIMOHHBIX 0a3 J1aHHBIX.
Ha ypoBHe ¢u3myeckoil MOaeNN cyuHOCMU COOTBETCTBYET mabauyd, dK3eMnisapy

CYIIHOCTH — CMpoKa B TaOIUIE; ampubymy — KOAOHKA TAOJIUILIBI.
Paznuuaror Tpu ypOBHS JIOTMYECKOH MOENH, OTINYAIONIUXCS MO0 TIIyOnHe

npeAcTaBiIeHus HHPOPMAITUK O TAHHBIX: OUASPAMMA CYUHOCMb-C853b, MOOElb OAH-

HblX, OCHOBAHHAA HA KII0YAX U NOJIHAA ampu6ymueﬂaﬂ MooOeib.
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1. Imarpamma cymuocth-cBsi3b (Entity Relationship Diagram, ERD) npencrasis-
€T co00if MOJIeNTb TaHHBIX BEPXHEro ypoBHs. OHa BKIIIOYAET CYITHOCTH U B3aUMO-
CBSI3M, OTpaXkarolke OCHOBHBIC IIPAaBHJIA IIPEIMETHOM 00acT. Takas quarpaMmma
HE CIIUIIIKOM JIETAIM3MPOBaHA, B HEE BKIIIOUAIOTCS OCHOBHBIC CYIIHOCTH H CBSI3U
MEXy HHUMH, KOTOPBIC YIOBIETBOPSIOT OCHOBHBIM TPEOOBAHUSM, MPEIbSBIISIC-
MbiM K MC. /lmarpamma CyIIHOCTB-CBSI3b MOKET BKJIKOYATh CBSI3HM «MHOTHE-KO-
MHOTMM» U HE BKJIOYaTh onucanue kirodeil. Kak nmpasuno, ERD ucnonb3yercs
JUTS TIPE3CHTALIMKA U OO0CYXICHUS CTPYKTYPbI JaHHBIX C DKCIEPTaMHU MPEIMETHOM
oOnacTu.

2. Moaenb 1aHHBIX, ocHOBaHHas Ha Kao4ax (Key Based model, KB) — 6oiee mo-
JApoOHOE MpejacTaBieHUe MaHHBIX. OHA BKJIIOYAET OMHUCAHUE BCEX CYIIHOCTEH U
NIEPBUYHBIX KJIFOYCH W MpeIHa3HaYeHA I PEJCTABICHUS CTPYKTYPhI JaHHBIX U
KITIOYeH, KOTOPhIE COOTBETCTBYIOT MPEAMETHON 00IacTH.

3. IMornas arpudyruBHast mogeab (Fully Attributed model, FA) — naubonee ne-
TaJBHOE TPEJCTABICHUE CTPYKTYPHI JaHHBIX: MPEACTABISCT JaHHBIC B TPEThel

HOPMaJIbHOM (hOpME U BKJIFOYAET BCE CYLIHOCTH, aTPUOYTHI U CBS3H.

CymiectByer Heckosbko cornamenuit ains ERD. Kiaccuueckast HoTamus cBsi-
3aHa, TJIABHBIM 00pa30M, ¢ KOHIENTYyaJlbHBIM MOjEIUpoBaHueM. [Ipu 3TOM cyiie-
CTBYET PsiJi HOTAIMU, TPUMEHSIEMBIX JJIsl JIOTUYECKOTO U (PU3UYECKOTO MPOCKTUPOBA-
st b1, nanpumep IDEF1X. /Inarpamma ctpykrypsl ganabix DSD (data structure
diagram) — 3To MoJieNib JAHHBIX JIJISl ONMUCAHUS KOHIECITYAIbHBIX MOJIENICH JaHHBIX C
HIOMOIIBI0 Tpa)UUEeCKUX HOTAIMU, KOTOPBIE JIOKYMEHTHPYIOT CYIIHOCTH M CBSI3H
MEX]y HUMH, a TaKXKe YCIIOBHS 10 OTpaHUYCHUIO cBsizel (u the constraints that binds
them). JInarpammel cTpyKTypbl nanHbix DSD sBistiroTes pacumpenuem E-R-mopenu

(entity-relationship model, E-R model).

Case-metoa bapkepa
Hotamuss ERD Obuta Brepsoie BBegeHa [I. Uenom (Chen) m monmyuuna naib-

HelIee pa3BuTHe B paboTtax bapkepa.
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[TepBblii 3Tann MoaenupoBaHus — guvidenenue cyunocmeti. Cymnocts (Entity)
— peasibHbIN 100 BOOOpa)kaeMblii OOBEKT, UMEIOIIMM CYIIECTBEHHOE 3HAUCHUE IS
paccMaTpuBaeMoOi MpeAMETHOU 001acTH, HHGOPMALIMS 0 KOTOPOM MOJJIEKUT XpaHe-

HU10. ['paduueckoe n3o0pakeHue CyIHOCTH ToKa3aHo Ha puc. 4.17.

“HMA CYI[HOCTHS

Puc. 4.17. I'padmueckoe uzobpaxkenue CymuoCTr

CrnenyromuM 1I1aroM MOACIUPOBAHUS SBISICTCS uoeHmupuxkayus ceszell.

N3o06paxenue cBsi3eil, X CTENeHN U 00s3aTeIbHOCTH MTOKa3aHo Ha puc. 4.18.

—< Muoro — — — — HeobazaTenerHanA

I oHH - Ob6azaTeNRHa:d

Puc. 4.18. I'padnueckoe uzobpakenue cpaseii

[TocnegnuM marom MOACIUPOBAHUS SBISIETCS uUOeHmugurayus ampudymos.
ATpuOYT — mo0asg XapakTEepPHCTHKA CYIIHOCTH, 3HA4YMMas i paccMaTpUBaeMOM
OpeIMETHON o0JlacTH M TpeAHa3HayeHHas Ui KBajduuKaluu, UiAeHTU(UKAIIY,
KJIacCu(pUKaAIMY, KOJMYECTBCHHOW XapaKTEPUCTUKH WU BBIPAXKEHUS COCTOSHUS
CYIIHOCTH. JK3eMILIAP aTPpuOyTa — 9TO OINpEACIICHHAs XapaKTEPUCTHKA OTIEIbHO-
ro 2JIEMEHTa MHOXKECTBA. DK3eMIUISIp aTpulyTa OMpenesieTcss TUTIOM XapaKTepUCTH-
KM U €€ 3HaYE€HUEM, Ha3blBa€MbIM 3HaueHueM atpuoyrta. B ER-monenu atpuOyThl ac-
COLIMMPYIOTCA C KOHKPETHBIMU CYITHOCTSIMHU. TakuM 00pa3oM, 3K3eMILUIAP CYIIHOCTH
JOJDKEeH 00J1aiaTh IMHCTBEHHBIM OIMPEICICHHBIM 3HAYEHUEM IS aCCOLMUPOBAHHO-
ro aTpuoyTa.

ATpuOyT MOXET OBITH OO o0Os3amenvHbIM, TUO0 Heobs3amenbHbiM (PUC.
4.19). Obszamenvrocms O3HAYACT, YTO aTPHOYT HE MOXKET NMPHUHHMATH HEOTNpee-

neHHbix 3HaueHu# (null values).

<HMA CYI[HOCTH> ¥ - 06a3aTENEHELT ATPHOVT

¥ <atpubyr-1>
0 - HeoBT3ATENEHEE ATPHEYT

Puc. 4.19. Obs3arenbHble U HEOOs3aTEIbHBIC ATPUOYTHI
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ATpubyT MOXeET OBITh MO0 onucamenvHvim (T.€. OOBIYHBIM JECKPUTITOPOM CYIITHO-
CTH), MO0 BXOJUTh B COCTAB YHUKAIbHO2O UdeHmuguxkamopa (MEPBUIHOTO KIHOYA).
YHUKAJIbHBIA HAeHTHPUKATOP — 3TO aTPUOYT WIM COBOKYITHOCTh aTPHOYTOB W/WITH
CBs3EH, MpeaHa3HAUCHHAS IS YHUKAIBHOW MJIEHTU(DUKAIMU KaKIOTO IK3EMIUIIpa
JAHHOTO THUIA CYITHOCTH. B ciyuyae MOTHOW MIACHTH(PHUKAIMN KaXIbIH IK3EMILISAP
JAHHOTO THWIIA CYITHOCTH TOJHOCTHIO HIAECHTU(UIMPYETCS CBOUMH COOCTBECHHBIMH
KITFOUEBBIMU aTpuOyTamMu, B MPOTHBHOM CJydae B €r0 MJICHTU(DHUKAIMK Yy4aCTBYIOT

TaKXKe aTpUOYTHI APYroi cymHocTH-poautens (puc. 4.20).

<HM A <HMA
CY¥IMHOCTH= >7 CYIQHOCTH= >—‘7

# < aTpubyT> # <aTpubyre

HOEHTH ] HEAIHA 0 eI CTE O M
NONHAA HAEHTHDHE ATHA npyYTOf CYIHOCTH

Puc. 4.20. Unenatudukarus atpuOyToB

Kaxnpiii arpulyT uneHTUGUIMPYETCS YHHKAIbHBIM MMEHEM, BBIPAXKAECMBIM
IrpaMMaTHYECKUM OOOPOTOM CYIICCTBUTEIBHOTO, OIMKMCHIBAIOIIMM IPEACTABISICMYIO
aTpuOyTOM XapaKTepUCTUKY. ATpUOYThI H300paxkaroTCs B BUJIE CITUCKA UMEH BHYTPHU
0JI0Ka acCOIMMPOBAHHON CYIIHOCTH, TPUYEM KaKIbIH aTpUOyT 3aHUMAET OTAEIbHYIO
CTPOKY. ATpuUOYTBI, ONPEACNSIONINE TMEPBUYHBIN K04, Pa3MENIalOTCS HaBEpPXY
CIIUCKA U BBIJICIISIOTCS 3HAKOM «#».

Kaxnmas cymHocTs ao0fkHA 00Ja7aTh XOTS Obl OJHUM GO3MONCHbIM KAHOUOM.
Bo3MoOKkHBIIT KJIH0Y CYIIHOCTH — 3TO OJMH WU HECKOJIBKO aTpUOYyTOB, YbHM 3HAUE-
HUSl OJIHO3HAYHO OMPENENSIOT KX bl 3K3eMIUIsIp cylHocTu. [Ipu cyiecTBoBaHun
HECKOJIBKAX BO3MOYKHBIX KITFOUEH OJMH M3 HUX 0003HAYAETCS B KAYECTBE IMEPBUYHO-
ro KJI04Ya, a OCTAIIbHBIE — KaK aTbTEPHATUBHBIC KITIOUU.

[ToMuMO mEpeYnCICHHBIX OCHOBHBIX KOHCTPYKIIMH MOJETh JaHHBIX MOXKET

COACPIKATh psAa AOIMOJIHHUTCIIbHbBIX.
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IMoaTHNBI U CyNepTHNBI: OJHA CYLTHOCTD SIBISIETCA 00OOIIAOIINM MTOHATHEM

JUTSL TPYIIIIBI TOO0OHBIX cymHocTel (puc. 4.21).

I eTaTens HEIH Z YTIef THITET
ATTIapaT o

A Sponnas

[HJI&HEP] (C AMOIT ET]

e
Bepramer — IT ogremer
Hpyroi
Y THII /

Puc. 4.21. TloaTumsl u CynepTUIIBI

B3anMHO MCKJIOYAKOIIHAE CBA3HM: KaXKIbIM OK3CMILIP CYINIHOCTHU Y4YaCTBYCT

TOJILKO B OJTHOM CBSI3W M3 TPYIIBI B3aHMHO MCKITIOUAIONINX CBs3ei (puc. 4.22).

Puc. 4.22. BzanMHO UCKIIFOYAIOIINE CBSA3U

PexypcuBHasi CBfI3b: CYIIHOCTh MOXET OBITh CBsI3aHAa cama C COOOM

(puc. 4.23).
(

Puc. 4.23. PexypcuBHast CBS3b

Henepememaemsie (non-transferrable) cBsizu: >Kx3eMIUIIp CYyIIHOCTH HE

MOYET OBITh MIEPEHECEH M3 OJHOI0 SK3EMILIAPA CBSA3H B Apyroi (puc. 4.24).

ann s )

Puc. 4.24. Henepemerniaemasi CBS3b
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MetonoJsorus IDEF1X

Meton IDEF1, pa3padortannsiii T.Pameit (T.Ramey), Takxke ocHOBaH Ha MOJI-
xone I1.YeHa u Mo3BOJISIET MOCTPOUTH MOJIEIbL JAHHBIX, SKBUBAJICHTHYIO PEISLIUOH-
HOM MOJieNu B TpeThel HopMalibHOM dopme. B HacTosiiiee Bpemsi HA OCHOBE COBEp-
meHncTBoBanua merogonoruu IDEF1 co3mana ee HOBas Bepcuss — METOHOJIOTHA
IDEF1X. IDEF1X pa3pabotana ¢ y4eToM Takux TpeOOBaHUM, KaK MPOCTOTA U3yde-
HUS U BO3MOXHOCTh aBToMatuzanuu. |IDEF1X-muarpammer ucnons3yroTcs psgom

pactpoctpaneHHbix CASE-cpencts (B yactHoctu, ERwin, Design/IDEF).

Cymnocts B metononorun IDEF1X sBnsercs nesasucumoii om uoenmughu-
Kamopog WIH TMPOCTO HE3aBHUCUMOM, €CIM KaXKIbI SK3EMIUIAP CYIIHOCTH MOXET
OBITh OJIHO3HAYHO UACHTU(GUIIMPOBAH O€3 ONMpEENICHHs] €r0 OTHOIICHUH C IpyTruMu
cylHOCTAMU. CyIIHOCTh Ha3bIBAETCS 3A8UCUMOU OM UOEHMUDUKAMOPOE VI TIPO-
CTO 3aBUCUMOI, €ClIM OJHO3HAYHAs UACHTU(PHUKALUS SK3EMIUIAPA CYIIHOCTH 3aBUCUT
OT €r0 OTHOIICHUS K JIPYTod CYIIHOCTH (puc. 4.25).

Hezappcrmere 0T HMAeHTHMEATOR A CYIIHO CTH

H rra cymuso ereeH ontep cymumocT H C e anmerEnfd 4

JAFMCHMEIR 0T MACHTHOHEST 0P CYLHOCTH

H ra cymuso creH omep cymuHoCT H [T poerTHOE 5 aganme/s6

Puc. 4.25. He3aBucHUMBIC U 3aBHCHMBIE CYIITHOCTH

Kaxnoi CymHOCTH IPUCBAaMBACTCSl YHUKAIBHOE UMsI U HOMED, pa3feisieMble

Kocoi yepToit "/" u momeniaeMple HaJl OJIOKOM.

CBsi3b SBIISICTCA JOTMYSCKUM COOTHOIICHUEM MCXKAY CYILIHOCTAMM. Kaxnaﬂ

CBSI3b JIOJDKHA IMEHOBATHCS TJ1arojioM WX TIarojibHou (pas3oi (puc. 4.26.).
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Schot

BHocuT/CHWMaET

Klient f

w
Puc. 4.26. CBs13b

CBs3b MOXKET JOIMOJHUTEIIBHO OINPEACISITECS C MOMOIIBI0 YKa3aHUsl CTENEHU
VI MOIIHOCTH (KOJMYECTBA SK3EMILISIPOB CYIIHOCTHU-IIOTOMKA, KOTOPOE MOXET CY-
IIECTBOBAThH JJISI KXKI0TO dK3eMIuisipa cymuoctu-poautes). B IDEF1X moryT ObITh
BBIPAYKEHBI CIIEAYIOIINE MOIIIHOCTH CBSI3EH:

® KaXbI AK3EMILIAP CYLIHOCTU-POJAUTEINSI MOKET UMETh HOJIb, OAUH UK Oojee
CBSI3aHHBIX C HUM SK3EMIUISIPOB CYIIHOCTU-TIOTOMKA;

® KaXIbI SK3EMIUISIP CYLIHOCTHU-POJAUTENS NOJDKEH MUMETh HE MEHEE OIHOTO
CBSI3aHHOT'O C HUM 3K3EMILISIpA CyIIHOCTU-TIOTOMKA;

® KX IK3EMIUISIp CYIIHOCTU-POJUTENS JOJKEH UMETh He 00Jiee OJHOTrO
CBSI3aHHOT'O C HUM 3K3EMILISIpa CyIIHOCTU-TIOTOMKA;

® KaXIbIM SK3EMIULSIP CYUIHOCTHU-POJIUTEIIS CBSI3aH ¢ HEKOTOPHIM (DUKCHPOBAH-

HBIM YHCJIOM 3K3EMIUIIPOB CYITHOCTU-TIOTOMKA.

Ecnam »K3eMIUIAp CYIIHOCTU-IIOTOMKA OJIHO3HAYHO OIIPENENSETCS CBOEU CBS-
3bI0 C CYIIHOCTBIO-POJIMTENIEM, TO CBSI3b HA3bIBACTCS WACHTU(DUIUPYIOIIEH, B MPO-
TUBHOM CJTy4yae — HeUJICHTU(PUITUPYIOTIEH.

CBs13b n300paxaercs JUHUEH, TPOBOAUMON MEXIY CYIIHOCTBbIO-POJIUTEIIEM U
CYLIHOCTBIO-IIOTOMKOM C TOYKOW Ha KOHLIE JIMHUU Y CYIIIHOCTU-IIOTOMKA. MOIITHOCTH

CBsI3U 0003HAYACTCs KaK MOKa3aHo Ha pHc. 4.27 (MOIIHOCTh 10 yMordanuto — N).

Home wmt omus

&

e s G omes Hoae, oo somw Bogee
F v}

Puc. 4.27. MomHOCTE CBSI3U

217



Hoenmughuyupyrowan cs136 MEXIy CYHIHOCTHIO-POIUTENEM H CYIIHOCTHIO-

IIOTOMKOM HM300pakaeTcs CIUTIOIIHOM TuHueH (puc. 4.28.).

Cyaroc Te-A11

EmoueEof-aTpui wT-A

2 I HO CTE- 0 TH TEIE

Hmacemmu
0T [0 OHTEIA
E IO TOMEY

T

Hmacemu

CyrmocTe-Bi2

EmiouesoH-aTpHI vT-4 (FE)
K mrouesoH-aTpHA yT-B

(I HO CTE-TIO TOMO K

Puc. 4.28. Unentudunupyromas cBsi3b

CyIHOCTH-TIOTOMOK B HACHTU(UIUPYIOLMIEH CBS3U SBISIETCS 3aBUCHMOW OT
uaeHTu(UKaTopa CymHOCThI0. CyUIHOCTh-POAUTENb B UACHTU(PUIMPYIOUIEH CBSI3U
MOKET OBbITh KaK HE3aBUCHMOM, TaK M 3aBUCUMOI OT MACHTH(PUKATOPA CYLIHOCTHIO
(3TO ompenenseTcs ee CBA3SIMU C IPYTUMH CYITHOCTSMH).

[TyHKTHpHAs JHHHAS H300paXkacT HeudeHmuuyupyrouyio cessv (puc. 4.29).
CyIHOCTB-IOTOMOK B HEUJEHTU(DULMPYIOUIEH CBSI3M OyleT HEe3aBUCUMOM OT UJCH-
TU(UKATOpPaA, €CIU OHA HE SIBISIETCA TakXe CYIIHOCThIO-IIOTOMKOM B KaKOH-JIHOO
UACHTU(DULHPYIOLIEH CBSI3H.

CysocTE-A11

E moueBof-aTpmd yr-A

(C SILHOCTE- 0 OH TEIE

Hmacemmu
0T POIHTELT

KIDJT};

Hmacemy

CrygHoeTe-BI2 i

Fmoueso B-aTpuivT-B

C yLIE O C TE-TI0 TOM O B
& TpHAYT-A (FI)

Puc. 4.29. Heunentudunupyromias cBsi3b
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ATpuOYTBI M300paKaloTCsi B BUJE CIMHCKAa WMEH BHYTPH OJOKa CYIIHOCTH.
ATpuOYTHI, ONIPEACIAIONINE NePEUYHbIL K04, PA3MEIIAIOTCS HAaBEPXy CIUCKA U OT-
JCIISAIOTCS OT IPYTUX aTpUOyTOB TOpU30HTaILHOU YepToit (puc. 4.30).

Hra Cynmocte/H onep O ymmocTi

HMA- aT prbyTa AT prHAyTE
[(EmaA-aTp by a] IEPEHHEHOTO
. KITFOHa

[pmaA-aTpHEYT a]
[epvaA-aTpHETT 4]
[(maA-aTpHbyT a]

Puc. 4.30. ATpuGyThI
CyLHOCTH MOTYT MMETh Tarke snewnue kuoyu (Foreign Key), kotopbie Mo-
T'yT UCTOJIb30BATHCS B KaUE€CTBE YACTH WJIM 1I€JIOT0 MEPBUYHOTO KIFOYA UM HEKITIO-
4eBOro aTpulyra. Brewnutl xnrou M300pakaeTcs ¢ MOMOIIbIO MOMEIICHUS BHYTPb

0JI0Ka CYIIHOCTH MMEH aTpuOyTOB, MOCie KOTOPBIX cineAayroT OykBbl FK B ckoOkax

(puc. 4.31).

[TpHMEp EHEITHETD KIFOYA - [TpH Mep EHEITHED O KIIOHEA -

HEKNMKHEEOTD aTpHbYTa ATPHOYTA MEPEHYHOrD KK HE
Brokep/l2 BagpKa-Ha-TOKVIEY 2

HOMep Bpowepa HOoMep-sakasa (FE)

HOMEp-TOEApa

HOMep 0THena (FK)

Puc. 4.31. Ilpumepsl BHEITHUX KITIOYEH
Korna pucyercs unenrudunupyromas cBsi3b, ERwin aBTomaTuyecku npeodpa-
3yeT JIOYEPHIOIO CYITHOCTh B 3aBUCUMYIO0. 3aBHCHMas CYIITHOCTh N300paskaeTcs mpsi-

MOYTOJILHUKOM CO CKPYTJICHHBIMHU yriiamu (puc. 4.32).

Kiient aghat
id_client 'd—c"E”th[FlM
_ BHocut/cHMMaeT hom_scho
Addres client id_operation (FK)
fam_client
Fam client procent_schot
= balance_schot

Puc. 4.32. N300pakeHne 3aBUCUMON CYIITHOCTH
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DK3eMIUISIP 3aBUCHMOU CYIIHOCTH ONPENEIAETCS TOIBKO Yepe3 OTHOIIEHHUE K
poautensckor cyniHocTu. [Ipu ycTaHOBIEHUM UACHTUGUIUPYIOMIEH CBs3U aTpuOy-
ThI IIEPBUYHOrO KJIH0Ya POAUTEIBCKON CYITHOCTH aBTOMATUYECKH IEPEHOCITCS B CO-
CTaB MEPBUYHOrO KJIIOYa JOUEPHEW CYIIHOCTH. DTa omepaunus JAOMOJHEHUs aTpuly-
TOB JJOUYEpPHEHN CYIIHOCTHU MPHU CO3/IAaHUU CBSI3M HA3bIBAETCS MUTrpaiuei arpuoyTos. B
JOYEpHEH CYNTHOCTH HOBBIC aTPUOYTHI IIOMEYArOTCS Kak BHeNTHuH Kitod — (FK).

B nanbuetimem, pu reHepanuu cxembl bJl, aTpulyThl epBUYHOTO KITIOYA MO-
ayyaT npuzHak NOT NULL, yTo o3HayaeT HEBO3MOKHOCTh BHECEHUS 3alIUCH B Ta0-
Uy 3aka3oB 0e3 nHpopMaluu 0 HoMepe KIMEeHTA.

[Ipu ycraHoBiIEeHUU HEUACHTUDUIUPYIOMIEH CBS3U JIOUYEPHSS CYUIHOCTh OCTa-
€TCsl HE3aBHCHMOM, a aTpuOyThl NEPBUYHOrO KIIOYA POJIUTEIBCKON CYIIHOCTH MH-
IPUPYIOT B COCTAaB HEKJIKOYEBBIX KOMIIOHEHTOB POAMTENIBCKON cyniHocTH. Hempnen-

tuduiupyromas cBsi3b (puc. 4.33) CayXUT JJis CBSI3bIBAHUS HE3aBUCHUMBIX CYIIHO-

CTEH.
type _oper Klient
id_operation | id_client
type_operation @—{ Addres_client k
id_client (FK) | Nam_client |
SE————— Farn_client

Puc. 4.33 Heunentuduuupyromas cBsi3b

CBs13b MHO2UE-KO-MHO2UM BO3MOKHA TOJILKO Ha YPOBHC JIOTUYECKOM MOJEINU

JaHHBIX. Taxkas cBsI3b 0003HAYAETCS CIUIONIHOM JIMHUEH C ABYM:s TOUKAMHM Ha KOHIAX

(puc. 4.34).

klient Schot

id_client
Addres_client
Mam_client |
Fam_client

r’num_schm
id_operation (FK)

procent_schot
balance_schot

Puc. 4.34. CBs13b «MHOTHE-KO-MHOTHM))
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CBs13p MHOTHE-KO-MHOTHM JOJKHA UIMEHOBAThCS IByMs (ppazamMu — B 00e CTO-
POHBI. DTO 00JIeTYaeT YTEHUE JUarpaMmBbl.

[Ipu nepexone k ¢puznueckoMy ypoBHio ERwin aBTomarnuecku nmpeoOpa3yer
CBSI3b MHOT'ME-KO-MHOTUM, J00aBisisi HOBYIO TaOJIMIly M yCTaHaBIIMBas JIBE HOBBIC
CBSI3U OJJUH-KO-MHOTHM OT CTapbIX K HOBOM TaOnuue. [Ipu 3ToM uMst HOBOM Tabnuie

aBTOMAaTH4eCKHU npucBauBaercs Kak «msal Mmsa2y.

TuIIBI CYIIHOCTEN U UEPAPXHUS HACIECIOBAHUS

Kak yxe Obl10 CKa3aHO, CBSI3U OMPEIENSIOT, SABJISIETCS JU CYIIHOCTh HE3aBU-
CHUMOM WJIM 3aBUCUMOM. Pa3inyaroT HECKOJIBKO TUIIOB 3aBUCUMBIX CYLIIHOCTEW:
® Xapakmepucmudeckas — 3aBUCHMasi JJOUYEPHsSl CYUIHOCTh, KOTOpas CBsi3aHa
TOJIBKO C OJTHOM POJUTENBCKON U MO CMBICITY XPaHUT MH(OPMAIUIO O XapaKTe-
PUCTUKAX POJUTEIHCKOM CYIIHOCTH.
® accoyuamueHasi — CYIIHOCTb, CBSI3aHHAs C HECKOJbKHUMHU POAUTEIHCKUMU

CymHoCTsIMU. Takas CyIIHOCTb COACPKUT UH(OPMAIUIO O CBS3SIX CYIIHOCTEH.

® uMeHyIOwWas — YaCTHBINA CiIyyall acCOIIMaTUBHOM CYIIHOCTH, HE UMEIOIIEH co0-

CTBEHHBIX aTpUOYTOB (TOJBKO aTpUOYTHI POAUTEIHCKUX CYITHOCTEH, MUTPH-

POBaBIIIKX B KAYECTBE BHEUIHETO KIIHOYA).

® KxamezopuanvbHas — AOYEPHSS CYIIHOCTh B HEPAPXUU HACIICIOBAHMUS.

Hepapxus HaciaenoBaHus (WM UepapXusl KaTeropuil) mpeacTaBisieT co0oit
0COOBIN THN 00BETUHEHUSI CYITHOCTEH, KOTOPBIE Pa3IesatoT oOIue XapaKTEePUCTH-
k. OOBIYHO MEpapXUI0 HACIEAOBAHUS CO3JAl0T, KOTJa HECKOJBKO CYIIHOCTEeH hMe-
0T 00IIKEe TI0 CMBICTY aTPUOYTHI, TUOO KOT/Ia CYINIHOCTA UMEIOT OOIIHE MO CMBICITY
CBSI3H, JINOO KOTJ]a 3TO AUKTYETCs] OM3HEC-TIPABUIIAMH.

JInst KaX10i KaTeropu MOXKHO YKa3aTh AMCKPUMMHATOP — aTPpUOYT POJIOBO-
ro MpeJiKa, KOTOPBIN MOKAa3bIBAET, KAK OTIIMYUTH OJIHY KATETOPUATIBHYIO CYIIHOCTh OT
JIPYTOMH.

HNepapxuu kaTeropuii 1eisTcs Ha ABa TUIA — NOJHble U HenoHble. B nonnoti

Kamez2opuu OJHOMY 3K3EMIUTAPY POJOBOTO MpeaKa 005S3aTeTbHO COOTBETCTBYET JK-
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3eMILIAP B KaKOM-TMOO0 MOTOMKeE. Eciau kaTeropus eiie He BBICTPOEHA IMOJIHOCThIO U
B POJIOBOM IPEAKE MOTYT CYLIECTBOBATH HK3EMILISAPBI, KOTOPbIE HE UMEIOT COOTBET-
CTBYIOIMX JK3EMIUIIPOB B IOTOMKAX, TO Takas Kareropus Oyner wenoanou. Ilonnas
Kamezopusi IOMEYAETCs KPY’KKOM C JBYMsI TOPU3OHTAIbHBIMU YEPTaMU, HENOAHAS —

KPYKKOM C OJTHOM 4yepToil. Bo3aMoxkHa KOMOMHAIIMS TIOJIHOW W HETOJTHOW KaTeropuid

(puc. 4.35).

[MocTOAHHEIR KnueHT B

HenocTosAHHER KNMeHT E

Mon

Puc. 4.35. KomOuHatus noiHOM U HEMOIHOM KaTeropuit

MopaenupoBaHre NOTOKOB JTAHHBIX

Metonosoruio MoaeupoBanusi morokoB aanHbix (Data Flow Modeling)
UCIIONB3YIOT npu aHanuse MC — npoekTupyeMbIX WK peasIbHO CymecTByromux. [1o-
Jaydyaemasi B pe3ysibTare Mojeib moTokoB ganubsix DFDs (Data-flow diagrams) sisis-
eTcs rpaduecKuM MpeICTaBICHHEM «IOTOKOB JaHHBIX» 4yepe3 UC, a Takke oaHUM
U3 TPeX OCHOBHBIX pakypcoB Meroaojorun SSADM. B cooTBeTCTBUU ¢ METOHOJIO-
rueii DFD mMopesib cucTeMsbl peicTaBiIsIeTcsl B BUJE UEPAPXUU TUArpaMM IOTOKOB
nausabix (AT, DFD), onuckiBarommx acHHXpOHHBIN Mpoliecc npeoOpa3oBaHus UH-
(dopmaium OT ee BBOJIa B CUCTEMY J0 BbIJauM MOJb30BaTeN0. OCHOBHBIE 00bEKTHI
HOTALUM:

e pabomuwr (Activities) — oToOpaxkaroT mporecchl 00pabOTKH W M3MEHEHUS MH-
dbopmaruu;
o cmpenxu (Arrows) — orodpaxarT HHPOPMAIMOHHBIC TIOTOKH;
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o xpanunuwa (naxonumenu) oanuwix (Data Store) — oToOpaxkaroT naHHBIC, K KO-
TOPBIM OCYILECTBISIETCS JOCTYII, 3TU JaHHBIE UCIOIb3YIOTCS, CO3/IAI0TCS WM
U3MEHSIOTCS paboTaMu;

o suewnue cywynocmu (External References) — otobpaxaroT 00BEKTHI, C KOTO-
PBIMH POUCXOUT B3aUMOICHCTBUE.

PaboTh1 (mpouecchl) NpeaAcTaBiIsiiOT co00i (GYHKIIMKU CUCTEMBI 1O MPeoOpa3o-
BaHUIO BXOJHBIX MOTOKOB JIAHHBIX B BBIXOJIHBIE B COOTBETCTBUH C OMPECICHHBIM
QJIITOPUTMOM.

Pa6otsl DFD cootBerctBytor npoueccam IDEF0. Tak xe xak IDEF0, DFD
0TOOpa)kaeT BXOJbI M BBIXOJBI MPOIECCOB, HO HE MOKA3bIBAIOT CTPEJIKU YNPABICHUS
¥ MEXaHU3Ma.

Ou3NYECKH MPOIIECC MOXKET OBITh PEAIM30BaH PA3IUYHBIMH CIIOCOOAMHM: 3TO
MOXKET OBITh TOApA3JCICHUE OpraHu3aluu (OTHeN), BBHITIOIHSAOIIEE O00pabOTKY
BXOJIHBIX JIOKYMEHTOB W BBIITYCK OTYETOB, IIPOrpaMma, amnmapaTHO PEean30BaHHOE
JOTUYECKOe YCTPOUCTBO U T.J.

[Tporecc Ha AMarpaMMe MOTOKOB JAaHHBIX M300pa)kaeTcs MPSIMOYTOJbHUKAMU

CO CKPYTJICHHBIMH yTJIaMH, Kak Moka3aHo Ha puc. 4.36.

1.1

[Mome HoMe pa

[Toate HMeHKH FParcctumraTe
OCTATOK CPeOCTE

[Mome bHsHuecEOH praTHIALIHY -

Puc. 4.36. Iponecc

Homep npoyecca ciyxut aia ero uaeHtudukanuu. Kaxaeiii npouecc umeer
YHUKAJIbHBIM HOMEP IS CCBUIOK HA HETO BHYTPU IHArPAMMBI, KOTOPBIA MOXET HC-
II0JIb30BATHCSI COBMECTHO C HOMEPOM JMarpaMmbl JUIsl TIOJIyYEHUSI YHUKAJIBHOIO MH-
JIeKca mpornecca BO BCE MOJENH.

B nosie umenu BBOAUTCS HAMMEHOBAHME MPOLIECCA B BUAEC IPEIJIOKEHHUS C AK-
TUBHBIM HEJIBYCMBICIICHHBIM TJIaroJIOM B HeolpeaeaeHHON dhopme (BBRIUUCINUTD, pac-
CUUTaTh, IPOBEPUTH, ONPEIEIUTh, CO3JaTh, IOJIYYUTh), 32 KOTOPBHIM CIIEIYIOT CylIe-
CTBUTEJbHBIE B BHUHUTEIBLHOM IMaJiexe, 00O3Hadaronme OObEeKT IMpeoOpa3oBaHus,

HanpuMep:
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® «BBECTH CBEJICHUS O KIIMEHTaX»;
® «BBIAATh HH(POPMALIMIO O TEKYIIUX PACXOAAXY;

® (IPOBEPUTH KPEIUTOCIIOCOOHOCTH KIIMEHTa;

® (IOJYYUTh JOKYMEHTHI [10 OTIPY3KE MPOTYKIIUI.

Hasnauenue npoyecca (pabomsi) COCTOUT B MPOAYLUUPOBAHUM BBIXOAHBIX MO-
TOKOB M3 BXOJHBIX B COOTBETCTBUU C JIEUCTBUEM, 3a7]aBaEMbIM MeHeM TIpoLecca.

Wudopmanus B nose guszuueckoli peanuzayuu TOKa3bIBaeT, KaKoe IMOApa3ie-
JICHHE OpraHM3alllH, IporpaMMa Wi allapaTHOE YCTPOMCTBO BBIMOJHSAET JaHHBIHN
nporecc.

BHemHsAsl CYIIHOCTb MPEACTABISIET CcO00Ml CyOBEKT OKpyKarouleil cpebl
(ropuguyeckoe WM (HU3NUECKOE JIUI0, HHOTJAa MaTePHAIbHBIN MPEAMET), MPEACTaB-
Jstromiee co0oi MCTOYHMK WM MPUEMHHUK MHQPOpMaluu, HampuMep, 3aKa3yuKH, 1o-
CTaBIIUKH, KITUEHTHI, CKIIA/I.

Omnpenenenrne HEKOTOPOTO OOBEKTa MM CUCTEMbl B KaU€CTBE BHEIIHEW CyIII-
HOCTH yKa3bIBaeT Ha TO, YTO OHA HAXOIHUTCS 3a MpeAesiaMH I'PaHUI] aHAIU3UPYEMOM
NC. B npouecce aHanu3a HEKOTOPHIE BHEIIHUE CYLUIHOCTH MOTYT OBITh IIEPEHECEHBI
BHYTpb Auarpammbsl anamuzupyemoir MC, ecim 310 HeoOXxoaumo, Wi, HaoOOpoOT,
gacThb npoieccoB NC MoxkeT ObITH BEIHECEHA 3a MPEeIbl TUarpaMMbl B UX UCTIOTHH-
Ten OYyT MpeCTaBIeHbl KaK BHEIIHUE CYITHOCTH.

BremHss cynHoCcTh 0003HavaeTcss mpsAMOyToiabHUKOM (puc. 4.37), pacmoJio-
’KEHHBIM KaK Obl «HaJ» AUarpaMMoil U OpOCaloIIMM Ha Hee TeHb, AJS TOTO, YTOOBI

MO>KHO OBLIIO BBIJICTTUTH 3TOT CUMBOJI CPEIU APYTUX 0003HAUCHUIA.

ZarasiHy

Puc. 4.37. BHenmHsIsl CyIIHOCTh

Buemnune cymmuoctH OOBIYHO pacmojiaraioTcs Mo Kpasm auarpammbl. Omna
BHEIIHSSI CYIHOCTh MOXET OBbITh HCIOJb30BaHA MHOTOKPAaTHO Ha OJHOM WM He-
CKOJIbKUX auarpammax. OOBIYHO TakoOW MpUEM HCIOJb3YIOT, YTOOBl HE pPHUCOBATH

CJIMIIKOM AJIMHHBIX W 3allyTaHHBIX CTPCJIOK
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IoToKH DaHHBIX ONMUCHIBAIOT JBWKEHHWE MH(OpPMAIMK U3 OJHOM 4YacTU CHU-
cTeMbl B JIpyryro. [IoTok JaHHBIX Ha guarpamme n3oOpakaercs JIMHUEH, OKaHYMBa-
IOIIENCsl CTPENIKON, KOTopasi TOKa3bIBaeT HarpaBieHue noroka (puc. 4.38). Kax bt

IMIOTOK JAHHBIX UMCCT UM, OTPAKAOIICC €0 COACPIKAHUC.

DITHET O O 0FaMKAX

BriEecTH oTueT Ly PE.?KEIB OOCTE O
O I OJaEay

Eyuranrepua

Puc. 4.38. IToTok 1aHHBIX

[Tockonbky B DFD kaxkmasi ctopoHa paboThl HE MMEET YETKOTO HazHAYCHUS,
kak B IDEFO, cTpenku MOTyT MOAXOIUTh U BBIXOJAUTH U3 JI0O0N rpaHu MPsIMOYTOJIb-
Huka padotel. B DFD MoryT Takke NpUMEHSThCS JABYHANPABICHHBIE CTPEIKU IJIA
OMHCAHUS JUAJOTOB TUIA «KOMaHIa-OTBET» MEXIy paboTaMu, MEXIy padoToi H
BHEIIHEW CYIIHOCTBIO U MEK/ly BHEITHUMU CYITHOCTSMU.

[ToHATHE «IMOTOKHM MAHHBIX» SBISCTCS aOCTpaKIUEH, UCIOIB3YIOIMICHCS s
MOJENUPOBaHUs nepenaun uHbopmanuu (Wi GU3NIECKUX KOMIIOHEHT) U3 OJHOU
JacTu CUCTEMBI B Jipyryro. MHpopmanms nepemaercs depe3 HEKOTOPOE COCAMHEHHE
OT UCTOYHMKA K MPUEMHUKY. PeanbHblil MOTOK TaHHBIX MOXET ObITh MHpOpMaIHEH,
nepeaBaeMoil 1Mo Kadeno MEXIy JABYyMsl YCTPOUCTBaAMU, NEPECHUIAEMBIMU MO MOYTE
NMCbMaMU, MarHUTHBIMU JIECHTAMH WJIU TUCKETaMH, IEPEHOCUMBIMU C OJHOTO KOM-
NBIOTEPA HA APYTOM U T.1I.

Hcrounnku wHbOpMaIu (8HewHue cywHocmu) TOPOKIAIOT NHHOPMAIHOH-
HBIE TOTOKU (nOMOKU OaHHbIX), TIEpEHOCIIIe HHPOPMALUIO K nodcucmemam Win
npoyeccam. Te B cBOIO odepellb MpeoOpa3yroT UHPOPMALMIO U MOPOKIAIOT HOBBIC
MOTOKHU, KOTOPBIE IEPEHOCIT HH(POPMALIHIO K APYTUM HpOYyeccam Ui HOOCUCHEMAM,
HaKonumesim OAHHbIX WIA 6HeUHUM CYUHOCMAM — TIOTPEOUTEIIM HH(POPMAITUH.

XpaHwiuine (HAKONMMTEb JAHHBIX) MO3BOJISIET HA YKAa3aHHBIX YYacTKax
OTIpEeNeNsITh JaHHBIC, KOTOPhIE OYIyT COXPAHSATHCS B MAMSITH MEXIY MPOIIECCAMH.
DaKTUYECKHA XPAHWIHILE MTPEACTABIIAET «CPE3bD» MMOTOKOB JTAHHBIX BO BpeMeHU. MH-
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dbopmarmsi, KOTOPYIO OHO COJIEPIKHUT, MOKET HCIIOIh30BaThCS B JII0O0OE BpeMs TIOCIIe

€€ MOJIy4YeHHUsI, IPU 3TOM JaHHbIE MOTYT BBIOMpAThCS B JI00O0M nopsiike. Mms xpanu-

JUIIA JOJIKHO ONPENIENATh €r0 COACPKUMOE U ObITh CYIIECTBUTEIIBHBIM.
Haxonumens danueix Ha nuarpaMmMme TOTOKOB JaHHBIX M300pakaeTcs, Kak Io-

Ka3aHo Ha puc. 4.39.

D1 Iloayuaemee cueta

Puc. 4.39. Hakonurenp qaHHBIX

Haxonumens danuvix unentudunupyercs 0ykBoi «D» U Mpou3BOIBHBIM YHC-
oM. Hmsa nakonumeins BbIOUpAETCs U3 COOOpakeHUs HanbOombIeld HHPOPMATUBHO-
CTH JUIsl IPOCKTUPOBIIUKA.

Hakxonumenv Oanueix B OOJNBIIMHCTBE CIy4aeB SIBISETCS MPOOOpa3oM cylile-
CTBYIOIIIEH miu Oyayien 0a3nl JaHHbIX (Wi Tabauibl bJ1) u onucanue XpaHsmmxcs
B HEM JIaHHBIX JIOJKHO OBITH YBSI3aHO C MH(OPMAIMOHHOW MOAenbio. B mmpokom
CMBICIIE€ HAKOIMTENb JTAHHBIX MPEACTAaBISET CO00M abCTpaKTHOE YCTPOWCTBO IS
XpaHeHus] “H(POpMAIMK, KOTOPYI0 MOXHO B JTFOOOW MOMEHT IMOMECTUTh B HAKOTIH-
TeIbh M Yepe3 HEKOTOpOoe BpeMs u3Bieub. [Ipudem crocoObl moMENieHus: U u3BJede-
HUS MOTYT OBITh JTIOOBIMHU, a (PU3NUECKH HAKOIUTEIb JAHHBIX MOXET ObITh pean30-
BaH B BHUJI€ MUKpO(DUIIHM, SIMKA B KapTOTEKE, TAOMUIIBI B ONMEPATUBHOW MaMsITH,
¢aiina Ha MArHUTHOM HOCHTEJIE U T.1I.

CJaoBapu JaHHBIX SIBJISIOTCS KaTajJOTaMHU BCEX AJIEMEHTOB JaHHBIX, IPUCYT-
ctBytonux B DFD, Bxitouas rpymnmoBble ¥ MHAWNBUAYaIbHbIE TTOTOKH JIaHHBIX, Xpa-
HUJIMILA U TIPOIIECCHI, a TAKKE BCE UX aTPUOYTHI.

Munucnenupuxanuu o0padorkm onucbiBaloT DFD-nponeccsl HuxHEro
ypoBHs. PaKkTUYECKH MUHUCTICHU(DHUKAIINN TIPEICTABISAIOT COO0N alrOpUTMBI OTTUCA-
HUS 3aJ1ay, BBIMOJHIAEMBIX MpoiieccaMd. MHOXKECTBO BCeX MUHHCHENU(DUKALIMI sB-

JISIETCS TIOJIHOM crieuUKaIeil CHCTEMBI.

Takum oOpazoM, [uarpamMmbl BEpXHUX YPOBHEH HepapXUH (KOHTEKCTHBIE Jua-
IPaMMBbl) ONPEIEISIIOT OCHOBHBIE ITPOLIECCHI (MIOJCUCTEMBI) C BHEIIHUMH BXOAAMH U

BBIXOJaMHM. Onn ACTAIIU3UPYIOTCA IIPpHU TOMOINN AWMArpaMM HHUXKHCET'O YPOBHA. ﬂeKOM-
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no3uyus MPOJOKAETCS A0 TEX IMOp, MOKa He OyJeT JOCTUTHYT TaKOW YPOBEHbB Jie-
KOMIIO3MIIMH, HA KOTOPOM MPOLIECCH CTAHOBATCS 3JIEMEHTAPHBIMU U JIETATU3UPOBATH
HX Jajice HEBO3MOKHO.

Cmpenxu DFD noka3sIBaloT, KaK JJaHHBIC JBUTAIOTCS OT OJHOM pabOTHI K JIPy-
roil. JJuaecpammer DFD conmepikatr 3ieMeHTHI 1J11 0003HAYCHUS 8HEUHUX CYUHOCMel
(ucmounuxoe v npuemnuxos oanuvix), a Takke xpanunuw oanuvix. Ilpoyeccvl M no-
MoKu uHGopmayuu COBMECTHO C Xpanuiuwamu 1 enewnumu cywnocmsamu Ha DFD
MPEACTABIAIOT GyHKyuoHanvuyto yacme UC, ungpopmayuonnoe obecnevenue, a TaK-
KE epaHUybl NpeOMemHoU 001acmu MOJEIUPOBAHUS.

JIns onmucaHusi MOCIE0BATEILHOCTH U YCIOBUM BBIMOJHEHHUS MPOLIECCOB UC-
noJsib3ytoT MetoaoJoruio IDEF3 monenuposanust noTokoB padorT.

IDEF3 3axBaTbhIBaeT Takke IMOBEAECHUYECKUE AacCIeKThl CYIIECTBYIOIMX WU
MPEIOIaraéMblX CHUCTEM, CTPYKTYpHUPYsI MHPOILIECCHl B KOHTEKCTE OIpPEICICHHBIX

CIICHAPHEB.

MonaennpoBaHue TOTOKOB paboT

Onucanue craHgaprTa

Meton moaeaupoBanuss nmoroxkoB pador IDEF3 (workflow diagramming,
WED), asnstomuiicst yacteto ceMeiictBa crannaptoB IDEF, Obi1 pa3zpaboTaH B KOHIIE
1980-x romoB mys 3akpeiToro npoekrta BBC CIIA u 6but npeaHa3HayeH sl MOJIe-
JUPOBAHUA TaKUX MPOIECCOB, B KOTOPHIX HEOOXOIMMO MOHSTH MOCIEA0BATEILHOCTh
BBITIOJTHEHUS OTNEpalldii U B3aMMO3aBUCUMOCTH MEK]ly HUMH.

Xotsa IDEF3 u e noctur craryca ¢eaepanbHoro cranaapra CIIIA, on npuo0-
pes MUPOKOEe PaCHpPOCTPAHEHHUE CPEU CUCTEMHBIX aHAIIUTHKOB KaK JIOMOJHEHUE K
Meroay GpyHkuroHanbHOro moaenupoBanus IDEF0 u meroxy DFD.

Mogenu IDEF3 MoryT ucnonb30BaThCs AJIsl ONUCAHUS CLICHAPUEB WM MPABUI
BBITIOJTHEHHUS TIPOIIECCOB, MPECTABICHHBIX (DYHKIIMOHATLHBIMU OJIOKAaMH Ha JHa-

rpammax IDEFO u DFD.
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IDEF3 nmo3BosisieT onucarh Clieayroliee:

® II0CIEN0BATEIbHOCTD BBINOJIHEHHUS IIPOLIECCOB;

® YCIJIOBHS IIEPEX0/Ia OT OJHOU OIEPALUU K APYTOK;

® 00BEKTHI, yUaCTBYIOIINE COBMECTHO B OJIHOM npoyecce.

Cxewmsl IDEF3 conepixar cienyromue 31eMeHThI:

o joeuyeckue onepamopul (OIOKU MPUHSITUS PELICHUN );

® CcoObIMuUA HaAYANa U OKOHYAHUS Npoyecca,

® 9eMeHmbl, NOKA3bIEAujUe 8PEeMEHHbLE 3A0EPHCKU.

C moMoIIBIO JIOTHYEeCKHUX ONePATOPOB IOKAa3bIBACTCA, B KAKUX CIydasx Mpo-
LIeCC MPOTEKAET MO OJHOM TEXHOJIOTHUH, a B KaKUX — Mo apyrou. Hampumep, ¢ nomo-
IIBIO0 JAaHHBIX JIEMEHTOB MOYKHO ONHCATh CUTYaLHIO, KOTJA TOrOBOP, CTOUMOCTh KO-
TOPOT0 MEHBIIIE OIPEAEIEHHON CyMMBI, COTJIaCyeTCs OJHOM TPYIIION COTPYIHHUKOB,
a JIOroBop ¢ 0oJIbIIIEH CTOMMOCTBIO COTIACyeTCsl 0 00JIee CIIOKHOW TEXHOJIOTHH WU
LEMOYKE, B KOTOPOIl y4acTBYeT O0JIbIlIee KOJTUYECTBO COTPYIHUKOB.

C noMompio cOOBITHH HAYAIA U OKOHYAHMSA MPOLEcCca MOKa3bIBAETCs, KOraa
MpoliecC HAYMHAETCA U Korja 3akaHuuBaeTcs. JlJid kecTKo (popMann3oBaHHbBIX Ou3-
HEC-TIPOIIECCOB, HApUMEP, TaKUX, KaKk OI0/PKETUPOBAHME, B KAUE€CTBE COOBITUN MO-
KET BBICTYIaTh BPEMS.

B cnyuasix, koraa onucanre OM3Hec-mpoliecca IPOBOJUTCS € 1IEJIbI0 €ro Aallb-
HEWIIEH BPEMEHHON ONTUMU3AalMU, UCIIOIB3YIOT 3JIEMEHTHI 3a1€PKKHU BPpeMeHH, KO-
TOpBIE IMOKAa3bIBAIOT MECTa, B KOTOPBIX MEXAY IOCIEHOBATEIbHO BBIIOIHIEMBIMU
paboTamu MeeTcsl BpeMEeHHOM pa3psiB. Hanmpumep, MOXXKHO MOKa3aTh, YTO MOCTEAY-
folfas paboTa HAauMHAETCS TOJBKO 4Yepe3 HEKOTOpOE BpeMsl Iocje 3aBepIlEHUs
MPEAIIECTBYOIIEN.

IDEF3 sBnsercst cTaHAApTOM JOKYMEHTHPOBAHUS WH(GOPMAIIMOHHBIX, TEXHO-
JIOTUYECKUX U MHBIX MPOLECCOB, MPOUCXOIAIINX HA MPEANPUATHH, U TIPEAOCTABISIET

I/IHCTPYMﬁHTapI/Iﬁ AJI1 HArJIIAHOT'O UCCIICAOBAaHMA U MOACIUPOBAHHA UX CHCHAPHCB.

Cuenapuem (Scenario) —  ommcaHue IOCIEIOBATSILHOCTH WM3MCHEHUI

CBOWCTB 00BEKTa, B PaMKax paccMaTpUBaEMOro Ipoiiecca (HarpuMep, OMUCAHUE T10-
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CJIEIOBATEILHOCTH 3TAMOB 00Pa0OTKU JETANH B IIeXy U U3MEHEHUE €€ CBONCTB IMOCIIe
MPOXOKICHUS KaXKIOT0 ATana).

HcnonneHne Kaxxa0oro ClieHapusi COMPOBOXKAAETCS COOTBETCTBYIOIIUMU MOTO-
Kamu UHGOpPMAIIH, HATPUMED, B BUJIC TOKYMEHTOB. Ha IpOMBIIIIIEHHOM Mpeanpusi-
TUU JIOKYMEHTOOOOPOT MPOU3BOJCTBEHHBIX MPOLIECCOB COCTOUT M3 JABYX OCHOBHBIX
MOTOKOB: JOKYMEHTOB, ONPEIEAIONINX CTPYKTYPY U MOCIEA0BATEILHOCTh IIpoliecca
(TEXHOJIOTMYECKUX yKa3aHWH, OMUCAHWUN CTaHAApTOB M T.1.), U JIOKYMEHTOB, OTOO-
paxaroluX XOJI €ro BhIOJIHEHUS (pe3yJIbTaTOB TECTOB U IKCIEPTHU3, OTYETOB O Opa-
Ke, U T.JI.).

Jst 5pdekTuBHOrO ynpapieHUs JOObIM MPOILIECCOM, HEOOXOAUMO UMETh Jie-
TaJbHOE MPEACTaBIEHUE 00 €ro ClIEHApUHM U CTPYKTYpE COMYTCTBYIOIIETO JOKYMEH-
ToobopoTa. CpencTBa 1okyMeHTHpoBaHUs U MojenupoBanus IDEF3 nmo3BosstoT BbI-
NOJIHATH CIEAYIOUIUE 3a/1aUH:

® JIOKYMEHTHUPOBATh MUMEIOIIMECS JaHHBIE O TEXHOJIOTMU TMPOIIECcCa, BBISIBICH-

HBIE, B MPOIIECCE MPEANPOEKTHOTO OOCIEeI0OBaHUS MyTeM OMpPOCa KOMIIETEHT-

HBbIX COTPYAHHUKOB, OTBETCTBEHHBIX 3a OPraHU3alMI0 pacCMaTPUBAEMOrO IPO-

necca;

® OIpeaeNsaTh U aHAM3UPOBATh TOUKHU CIUSHUSI U Pa3ACICHUs] TOTOKOB MH(OP-
Malluy;

® OIpenessaTh CUTYallMHU, B KOTOPBIX TpeOyeTcs MPUHATHE PEIISHUS, BIUSIOIIETO
HA )KM3HEHHBIN LHKJI [TpOLecca;

® COJEHCTBOBATh MPHUHATHUIO ONTUMAIbHBIX PEUICHUN MPHU pPeopraHuU3aluu Mpo-

LIECCOB;

e pazpabarbiBaTh MOJENH npoueccos, no npuHuuny "KAK BYJIET, ECJIA..."

IDEF3 umeer npsimyto B3auMocBsizb ¢ Merogonorueid IDEFO — kaxxnas ¢hyHK-
uus (pynkuroHanbHbi 6510k IDEF0) MoxeT ObITh npecTaBieHa B BUAE OTACIBHOTO

npouecca cpeacrsamu [IDEF3.
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JIBa Tuna quarpamm B IDEF3

CyuiecTByIOT JBa TUna aguarpamm B ctanaapre IDEF3, npencrasisitonue onu-
CaHME OJHOTO U TOTO XK€E CLEHAPUs TEXHOJIOTMUECKOIr0 IIPOLECCa B pa3HbIX paKypcax.

JnarpamMMbl OTHOCSIIIMECS K IIE€PBOMY THILYy HAa3bIBAIOTCS AHATPAMMAaMM
Onucanus IlocaenoBareannoctu ItanmoB Ilpomecca (Process Flow Description
Diagrams, PFDD). Unoe BcTpeuatomieecs Ha3Banue ausi1 PFDD — nquarpamma pa6bot
WEFD (Work Flow Diagram).

Ko Bropomy Ttumy otHocarcs auarpammbl CocrossHus OObekTa W ero
Tpanchopmanmii B Ilpounecce (Object State Transition Network, OSTN).

Ipumep. TpebyeTcst 3aJJOKyMEHTUPOBATH MPOIECC OKPACKHU JI€Talld B MPOU3-
BOJCTBEHHOM Iiexy Ha npeanpustuu. C nomombto nuarpamm PFDD pgokymeHnTupy-
€TCsl TOCJIeIOBATEILHOCTh M ONKUCAHUE CTAIUNA 0OpabOTKM JeTalnu B paMKax HCCIe-
IyeMoro TexHojoruyeckoro mnpouecca. Juarpammbel OSTN ucnons3yrores uisl wWil-
JTIOCTpaIu TpaHchOopMaIyii JeTain, KOTOPhIe MPOUCXOMIT Ha KaKIION CcTaguu 00-
paboTKH.

IIpouecc COCTOMT HEMOCPEACTBEHHO M3 CAMOM OKpAaCKH, MPOM3BOJMMOUN Ha
crenuaibHOM 00OpYIOBAHUM U dTara KOHTPOJISI €€ KauecTBa, KOTOPBIA ONpeeseT,
HY>KHO JIM JI€TaJlb OKPACUTh 3aHOBO (B CIy4ae HECOOTBETCTBUS CTAHIAPTaM U BbISB-
JeHus: Opaka) Wik OTIPABUTh €€ B JajbHElIyro obpadorky. Ha puc. 4.40 u3obpa-
xeHa nuarpamma PFDD, sBnsromasics rpadgudeckum otoOpakeHue clieHapusi oOpa-

OOTKH JETaH.

OKPACHTE
$AHOBO
.f'_-h
hj| 4 |
DKPACHTD CYWNTD TECTWPOBATH
RETANB | pee| BETANB | | OETANG — | X =
1 | 2 | 3 | OTNPAE WTDb
E CNEQYHO WKWK
e — ] LLEX
5 |

Puc. 4.40. Ilpumep PFDD nuarpaMMbl OKpacku A€TaIn

230



IIpssmoyroneHukn Ha auarpamMe PFDD Ha3zbiBaroTCs (PYHKIHOHAJIBHBIMH
3jieMeHTamMu v jaementamu noseaenns (Unit of Behavior, UOB) u o6o3Hauarot
coovimue, cmaouio npoyecca Uil NpUHAMUe PpeuleHusl.

Kaxnapiii UOB umeer cBoe ums, oToOpaskaeMoe B IIaroJibHOM HaKJIOHEHUU U
VHUKAIbHBIU HOMED.

Cmpenxu VN JUHUU SBISIIOTCS OTOOpaKEHUEM TEePEMEIEHUs JIeTaau MEXIy
UOB-610kamu B X0/J1€ mpoliecca.

OOBekT, 0003HaueHHBIN J1 — Ha3pIBaeTcs nepexpecmrkom (Junction).

IlepexpecTKH HCHOJIB3YIOTCS sl OTOOpaKEHWsS] JIOTUKM B3aUMOJAECHCTBUS
CTpeJOK (IMTOTOKOB) MPHU CIUSHUU U PAa3BETBICHUU WJIU JJII OTOOpaKEHUS MHOXKECTBA
COOBITHH, KOTOPbIE MOTYT WJIM JOJIKHBI ObITh 3aBEPIICHBI MEpe] HAa4aJloM CIEAYIO-
el paboThl.

Pazmuuator nepekpectku ansa cnusiaus (Fan-in Junction) u pa3sersinenus (Fan-
out Junction) ctpenok. [lepekpecTok He MOXKET UCIOIL30BaThCA OJHOBPEMEHHO JIsS
CIMSIHUS U 1S pa3BeTBieHus. [Ipy BHECEHUH MEepeKpecTKa B AuarpaMmmy HeoOXoau-
MO yKa3aTh TUII IEPEKPECTKA.

Knaccudukaius BO3MOKHBIX TUIIOB IEPEKPECTKOB NMpUBeAeHA B Tabnute 4.3.

Bce nepexkpectkn B PFDD aumarpamMmme HymepyroTcsi, KaxIpli HOMEP HUMEET
npeduxc "J".

Cuenapuii, oToOpakaeMblii Ha TUarpaMMe, MOKHO OMUCATh B CIICIYIOIIEM BH-
ne. Jlerans mocTymnaer B OKpacOYHbIN IIeX MOJArOTOBJICHHOM K okpacke. B mporecce
OKpAacKM HAHOCUTCSA OJMH CIOM »Manu Mpu BbICOKOW Temmepatype. [locie storo,
MIPOU3BOJIUTCS CYIIKa JAETalH, MOcie KOTOPOl HAUMHAETCA dTall MPOBEPKU KauecTBa
HaHECEHHOTO ciod. Eciu TecT moaTBep aaeT HeI0CTATOYHOE KaueCTBO HAHECEHHOTO
ci0s1 (HEeAOCTaTOYHYIO TOJIILMHY, HEOAHOPOAHOCTh U T.1.), TO JI€Tajb 3aHOBO IPO-
IIyCKaeTcs yepe3 Lex okpacku. Eciy nerans ycrnemHo npoxXoauT KOHTPOJIb KauecTBa,

TO OHA OTMPABJISIETCS B CIEIYIOIMIUM 1IeX JJIs JaibHenen 00paboTKu.
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Tabnuua 4.3.

Kiaccuduxarus nepexkpecTkon

O6o3na- = HaummeHoBaHue CMmbIcJ B cily4ae CIUSTHUS

YyeHHe crpesok (Fan-in Junction)
Asynchronous Bce mpeamectByrormue mporec-

& AND CBI JTOJI’KHBI OBITH 3aBEPIICHBI
Synchronous Bce mpeamectByrormue mporec-

“ AND ChI 3aBEPLICHBI OJJHOBPEMEHHO

Asynchronous OR ' OauH WM HECKOJIBKO TMpejlie-
CTBYIOIIMX MPOLECCOB JIOJKHBI
OBITh 3aBEPILIEHBI

Synchronous OR | OauH WM HECKOJNBKO TMpejliie-
CTBYIOIIIMX IPOIIECCOB  3aBep-
IIAI0TCSI OJJHOBPEMEHHO

XOR (Exclusive Tonbko OIHMH MpeIIIeCTBY IO
OR) IpOIIECC 3aBePIICH

ajala

Kaxneiii ¢ynxnmonanbusiii 610k UOB moxer

CMmbIC] B ciIyyae pa3BeTBJICHHS
crpesiok (Fan-out Junction)

Bce cnenyromme npounecchl 10TK-
HBI GBITL 3anymeHI>1

Bce cnemyromue mpormeccsl 3aryc-
KalOTCsl OJJHOBPEMEHHO

OavH WM HECKOJBKO CJEIyIOIINX
MPOILIECCOB JOJKHBI OBIThH 3amylie-
HBbI

OnvH WM HECKOJNBKO CJEIyIONINX
MPOIIECCOB 3aIyCKAIOTCS OTHOBPE-
MEHHO

ToNbKO OIMH CIAEAYIOLINNA ITPOLECC
3aIycKaeTcs

HUMCTDb IIOCICAOBATCIBHOCTD

AEKOMIO3ULMH, 1, CIEA0BATEIbLHO, MOXKET OBITh JETATU3UPOBAH C JIOO0H HEOOXO-

IAMOUW TOYHOCTBIO. [loxg nekoMmo3uumeil TMOHMMAETCS NPEACTABIEHUE Ka)0ro

UOB c nomouisto otaensHoi IDEF3 nuarpammel.

IIpumep. MoxHo nekomno3upoBatb UOB «Okpacuts JleTanb», MpeacTaBuB

€ro OTAEIbHBIM IPOLIECCOM U TMOCTPOMB i Hero cBorwo PFDD mmarpammy. Ilpu

ATOM 3Ta JIuarpaMma OyAEeT Ha3bIBAThCSl oyepHel IO OTHOUIEHUIO K N300paXXKEeHHOU

Ha pHC., a Ta, COOTBETCTBEHHO, pOOUMENIbCKOU.

Homepa UOB gouepHux aumarpaMM UMEIOT UEPAPXUUECKYI0 HyMEpalUIo, T.€.,

eciu poautensckuit UOB umeer Homep «1», To 610k UOB Ha ero qeKoMno3uiuu

OylyT COOTBETCTBEHHO UMETh HOMepa «1.1», «1.2» u T.1.

[Ipumenenune npunnumna aekomno3unuu B IDEF3 no3BoisieT ctpykTyprpoBaHo

OIIMCBIBATB IIPOLCCCHI C JIFOOBIM Tpe6yeMI)IM YPOBHECM ACTAIIN3AlIUN.
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JlmarpaMMbl COCTOSIHUASL 0OBEKTA M €T0 TpaHc(opMaluii B mporiecce

(Object State Transition Network, OSTN)

Ecnn nnarpammel PFDD paccmarpuBarOT TEXHOJIOTMYECKUI MPOLIECC «C TOUYKHU
3peHus HaOmoaaTeas», To Apyroi kinacc auarpamm IDEF3 OSTN mosBossier pac-

CMaTpuBaTh TOT K€ CaMbIi MpoIecC ¢ mouku 3penusi oovekma. Ha puc. 4.41 npen-

craBiieHa OSTN nuarpamma npouecca OKpacky ¢ TOYKU 3peHUs JeTaju.

Te=pazA

Kp=acKa
Ha AST3NM

TOE!
TecTHpOEaTE
IO KpECkA

21

OB
OEpacHTE
A=TaNE
M
Fae=aA
KpacEs
TOE!
BelcyumTE
AeTanke
21

ToE!
TecTHMpoEaTE
IO KPEckA

31

HoEk 14
Ao
Kp3cKH

Ot nonypo-
E3HHE I
Ao
KpacKH

Puc. 4.41. ITpumep OSTN nuarpaMmsl

Cocmosinusa 0o6vexkma (B HalIEM Cllydae AECTAIN) U USMEHEHUEe COCMOAHUS SIB-
asirotest kmroueBbiMU noHATUAMA OSTN auarpammel. CoctosiHust o0bekTa oToOpa-
KAIOTCA OKPYICHOCMAMU, & UX USMEHeHUsA — HanpaeienHbimu aunuavuy. Kaxnas mu-

HUSl UIMEET CChUIKY Ha COOTBETCTBYIOIIMI (yHKIMOHANBHBIN 010k UOB, B pe3ynbTa-

T€ KOTOPOTO MPOU30IILIIO0 0TOOpakaeMoe eif U3MEHEHUE COCTOSIHUS 00bEKTa.

Ha puc. 4.42 npusenen 6onee cinoxubiii npumep IDEF3 nuarpaMmer.
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HEBepHD ONpEREnEHHER
CTETYL 3ENAIRN003ENA08
s

) JarEsn0AIIKaI
3EKANN03AK AT 0 CTATYLOM 1
COCTaTyCon 1 5%
) Tyt OfpatioTaTs 00pa0OTAHHLE
3ara3 obpaboTse . -~ =
. TAKAVNO N AKEY - 3
3BPEMMCTOMDOBEHHLIA co cTarycow 1 [ X
Jakas - 016 | J3 3akas
MOCTYTIHELME PHHATE W 3 YETAHDEMTE CTATYE 0B paboTaHHe
3APEPMCTRUNOEST r
— i — 52
i O FAKEFAMOAFAKEI0E —-”}ZI
a01d | 2 N [aois ] J2

OfpaioTaTs
FIKEHN0LIEHA
CO CTATYCOM 2

Iakaynogiakals | A017 |
O CTATYCOM 2 K
ofpafoTre

J4

=T 3EKann0AzakasH
L0 ETATYEOM 2
0Bpah0TaHHME

MpuMeyamie: FaKa3 Mo -

codepRams AU HBIE \,I'

mod3aanaski Hipepro onpegensHHg6a
CTETYE ISHAIRN0LIAKTI00

Puc. 4.42. ®parment PFDD auarpammsl

OTnuunrensHOi ocobeHHocThI0 IDEF3-auarpaMmel gBisieTcst To, 4TO CTPENIKU
MEXTy OIepanusaMu OM3Hec-Tipoiiecca 0003Ha4al0T HEe TOTOKU 00BeKTOB (MH(MOpMa-
[IMOHHBIE U MAaTEPHAIbHbBIE), & BPEMEHHYIO MOCJIEI0BATENLHOCTh BBIMOIHEHUS PaboT.

IDEF3 ucnonp3yroT B OCHOBHOM [IJIsl ONMUCAHHS OM3HEC-TPOIIECCOB HIKHETO
YPOBHSI JIeTaNM3aIiu (JIeTajdbHble pa0dOThI, 10 HA3BAHUIO KOTOPBIX MOHSTHO, YTO SIB-
JsIeTCST BXOJIOM M YTO — BBIXOJIOM) U MOTYT OBITh MCIIOJIb30BAHbI JUISI aHAIN3a 3aBEep-
MIEHHOCTH TIpo1ietyp 00padoTKku nHMOpMaIuu.

IDEF3 nomnonasier IDEFO u DFD u conepuT Bce HEOOX0IUMOE I TTOCTPOE-
HUSI MOJIEJIeH, KOTOPhIE B JAJBHEHUIIIEM MOTYT OBITh MCIOJIb30BAHBI 1T UMUTAIH-

OHHOI'0 aHaJIn3a.

NmuTanimoHHOE MOIETUPOBAHUE

NMutannoHHoe MOJeJUPOBAHUE MOXKET CIYKUTh ISl TOJYUYEHUS OYeHOU-
HbIX ACNeKmos MOJIETUPOBAHMS MPEIMETHON 00J1acTH, KOTOPhIE CBSI3aHbI ¢ pa3pada-
ThIBAEMBIMH MOKa3aTESIMU 3()PEKTUBHOCTH aBTOMATU3UPYEMBIX HPOYECCOB.

NmuTanmoHHOE MOJIETMPOBAHUE 3aKJIFOUAETCS B IOCTPOEHUU U UCCIIEIOBAHUU

MMUTAIMOHHOM MOACIIHN. I/IMI/ITaIII/IOHHbIe MOJ€JIN — O5TO AMHAMHUYCCKHE MOACIIN,
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YUYUTBIBAIOINHEC BPEMS BBIIIOJIHCHUA or[epaunﬁ, H IMO3BOJIAIONINC aHAJIMU3HUPOBATL AN~

HaMHUKY 6H3HCC-HpOHCCCOB.

I/IMI/ITaI_[I/IOHHBIC MOJCJIIN OIMUCBIBAKOT HEC TOJIBKO CYHIHOCTH, ITIOTOKHU I/IH(l)OpMa—

LM U yIPABICHUE, HO U Pa3JIMyHble METPUKHU. [10TydeHHYI0 MOJEIb MOXKHO «IIPO-

UrpaTtb» BO BPCMCHU U IIOJYYUTH CTATUCTUKY IPOHUCXOIAINUX IMPOLHCCCOB TaK, KaK

9TO OBLIO OBI B pPCaJIbHOCTH. B HMHT&HHOHHOP'I MOJICJIM M3MCHCHHUA IIPOHCCCOB U

JTAHHBIX ACCOLMHUPYIOTCA C coovimusamu. «[IpourpsiBanue» MOAENN 3aKIIOYAETCs B

[IOCJIEI0BATENBHOM IIEPEXO0/IE OT OJJHOTO COOBITUS K APYTOMY.

1)

2)

3)

NMuTaninonHas MOJIEIb BKIIOYAET CIEIYIOIINE OCHOBHbLE 2IeMEeHMbL.
ucmounuxu u cmoxu (Create u Dispose). MCTOUYHMKH — 3TO 3JIEMEHTHI, OT KO-
TOPBIX B MOJIeJIb TOCTyIaeT MH(popmaius Wiau maTepuaibHbie 00beKThl. [1o
CMBICITy OHU OJIM3KU K MOHSATUAM «BHEIIHsS CymHOCTh» Ha DFD nnu «oObekT
ccputkn» Ha auarpammax IDEF3. CkopocTh MOCTYIUIEHUS TaHHBIX WK O0OBEK-
TOB OT UCTOYHHMKA OOBIYHO 3a/1aeTcs cTaTucTudeckor ¢yHkiuuein. CTOK — 3TO
YCTPOMUCTBO Jis npuemMa HHGOPMalUK W1 O0BEKTOB;

ouepeou (Queues). ITonstre odyepenu OJIM3KO K TMOHATHIO «XPaHUJIMINA JaH-
Heix» Ha DFD-nuarpammax — 310 mMecTo, rae 0OBEKThl 0KHIaI0T 00pabOTKH.
Bpemst 06paboTkn 00BEKTOB B pa3HBIX paboTax MOXKET ObITh pa3HbIM. B pe-
3yJbTaTe Mepea HEKOTOPHIMU pab0TaMHu MOTYT HAKaIIUBaThCSl OOBEKTHI, OXKH-
Jaume cBoe ouyepenu. Yacto Lenb0 UMUTALMOHHOTO MOAEIUMPOBAHUS SB-
JsIeTCSl MUHAMU3aLKs KOJIMYeCcTBa OOBEKTOB B OUEPEIX;

npoyeccot (Process) — ato anangor padot B pyHKIHOHAIBHON Mojaenu. B umu-

TallMOHHOW MOJIEIN MOKET ObITH 3a7jaHa MMPOU3BOIUTEIBHOCTH MPOIIECCOB.

CDYHKHI/IOHELTII)HBIG N MMHUTAIIMOHHBIC MOACIN B3aMMOCBS3aHbBI M HOIIOJIHAIOT

apyr apyra. UMuTtanmonHas MoJenb aaet Oosblie nHGOpMaLny sl aHAIU3a CUCTe-

MBI, B CBOIO OYepelb Pe3yibTaThl TAKOTO aHAJIM3a MOTYT OBITh MPUYUHON Moaupu-

Kally MOACIIN ITPOLIECCOB.

CymiecTByeT Takke BO3MOXHOCTb MPeo0pa3oBaHusl (PYHKIIMOHATILHON MOJEIH
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B UMUTAIMOHHYIO MOJienb. L{enecooOpa3Ho cHavana cTpouTh (PYHKITMOHAIBEHYIO MO-
JIeTib, a Ha €€ OCHOBE — UMUTAI[MOHHYIO.

IToctpoenune mMoiesin Mpou3BOAUTCA ¢ nomolibio crnennanbubix CASE cpencts
myTeM IIepeHOca W3 IaHEeIM HHCTPYMEHTOB B paboyee MPOCTPAHCTBO MOJYJICH
Create, Dispose u Process.

CBsi3u MeXAy MOMYJISIMU YCTAHABIIMBAIOTCS aBTOMATHYECKH, HO MOTYT OBIThH
repeonpeiesieHbl BpyuHyo. Jlamee MoayssaM Ha3HadaroTCa CBOMCTBA. JIJIsi KOHTpOJIS
IPOUTPBIBAHUS MOJIESIM HE0OOXOUMO B MOJiesib 100aBUTh MOAYJb Simulate U 3anath
JUISl HETO MapaMeTpbl. Pe3ynbTaThl MPOUTPHIBAHUS MOJIETTU OTOOpaXKaroTCsl B aBTOMa-

THYCCKU I'CHCPHUPYCMBIX OTUCTAX.

BPwin He nMeeT cOOCTBEHHBIX HHCTPYMEHTOB, ITO3BOJISIONINX CO3aBaTh UMU-
TallMOHHBIE MOJIEIU, OJHAKO JAET BO3MOXHOCTh 3KcnoptupoBaTh Moaenb IDEF3 B
CIEHHUAIU3UPOBAHHOE CPECTBO CO3/IaHUS TAKUX MOJIEIEH.

Jlns sKkcmopta MOACNTM HEOOXOIWMO HACTPOWTH CBOMCTBA, OIpPEACIsAECMbIC

nosibzoBarenieM UDP, cnieninansHo BKItOYeHHBIE B BPwin ju1s nieneit sakcnopra.
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SAKVIIOYEHUE

Marepuall KHUTH PEKOMEHAYETCsS CTyAeHTaMm Uil M3Yy4YEeHHs AUCIUILUIMHbBI
«MeTozbl U CpeAcTBa MPOCKTUPOBAHUS MH(OPMAIMOHHBIX CUCTEM U TEXHOJIOTHII
HAIPaBJICHUS MOJTOTOBKH BBICHIETO TpodeccruoHambHOro oOpa3oBaHus JUis Oaka-
naBpoB 230400 «HubopmarmoHHbIE CUCTEMBbl W TEXHOJOTHUWY; IMPENojaBaTelIsIMu
TUTst 0OYYEeHUS CTYICHTOB PEIICHUIO CISAYIOMUX MPOPECCUOHAIBHBIX 33/1a4 MPOCKT-
HOM paesaTesnbHOCTH B cooTBeTcTBUU ¢ PI'OC BIIO HampapieHus: NpeAnpoeKTHOTO
o0OcnenoBaHusl 00bEKTa aBTOMATHU3AI[MU, CHCTEMHOI'O aHalln3a MPeAMETHOU 00JIacTH,
MOJEJIMPOBAHUSI CUCTEM, TEXHUYECKOTO U pabouero mpoeKTUPOBAHMUSI, pacueTa KO-
HOMHYECKON 3(P(HEeKTUBHOCTH pa3padaThIBAEMON CHUCTEMBI, MOJTOTOBKE MPOEKTHOM
JTOKyMEHTaIuu. B paMkax MUCIUIUIMHBI NPEANOIaracTcs YCBOCHUE TEOPETUUECKOTO
MaTepualia Ha IPaKTUKeE.

VYyeOHoe nmocobue colepKUT YeThIpE pasjiena ¢ COOTBETCTBYIOUIMMU IIaBaMHU.
Paznen 1 BkiIrOYaeT OCHOBHBIE MOHATHS.: OOIIEH TEOPHH CHCTEM, TPEAMETHON 00J1a-
CTH TPOEKTUPOBAHMS, MH(POPMAIIMOHHBIX CUCTEM U TEXHOJIOTHH, MPOEKTHUPOBAHUS
UH(OPMAIIMOHHBIX CUCTEM, )HU3HeHHoro nukia MUC. Paznen conepxurt onucanue cu-
CTEMHOr'0 aHaJIM3a, KaK OCHOBOIOJIATAlOIIEr0 METOJa NPH HCCIEIOBAaHUU CUCTEM
YOPABJICHUS] U JIEKAIIET0 B OCHOBE COBPEMEHHBIX METOJOJIOTMM MPOEKTHUPOBAHMUS
NC, a Takxe NpUHIMIOB, MIPABUII U IIPOLIEAYP CUCTEMHOTO MOJIX0/1a IPU UCCIIEI0Ba-
HuM o0bekTa u coznanuu UC.

Paznen 2 — nHopmatuBHo-MeToanueuckas noaaepxka XL MC — o63op cran-
JapTOB, METOJIOB U MHCTPYMEHTAJIBHBIX CPEACTB B 00JaCTH CO3JaHUs aBTOMATHU3U-
POBaHHBIX MH()OPMAIMOHHBIX CHUCTEM, PEKOMEHAAIIMU MO YIPaBJICHUIO MPOTrpaMM-
HBIM TTPOCKTOM.

Marepuansl paszaenoB 3 (mpeanpoekTHoe oocieaoBaniue 00bekTa) u 4 (CTpyK-
TYpHBIN aHANIU3 U CTPYKTYPHBIA MOAXO0/A) MOTYT OBbITh UCIOIB30BaHbI MPU BBIMIOJIHE-
HUU MPAKTUYECKUX 3aHATHUI MO AUCHUIIIMHE «MEeToabl U Cpe/IcTBa MPOEKTUPOBAHUS

WH()OPMAITMOHHBIX CUCTEM M TEXHOJIOTHID.
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	Создание ИС – это логически сложная, трудоемкая и длительная работа, требующая высокой квалификации участвующих в ней специалистов. Но нередко создание таких систем выполняется на интуитивном уровне с применением неформализованных методов, основанных ...
	Адаптивные системы
	Рис. 1.4. Взаимосвязь функций управления
	Функциональная структура управления
	 ускорить обмен информацией между функциональными подразделениями;
	 быстро реагировать на внешние изменения.
	Процессный подход к организации деятельности предприятия является предпосылкой для перехода от централизованного к адаптивному управлению, основными чертами которого являются: 1) распределенное принятие решений; 2) централизованная координация.
	Одной из важных задач при проектировании ИС является получение формального описания предметной области. Для описания предметной области чаще всего используют процессный подход, и проектирование в этом случае ориентировано не на иерархическую организац...
	1.4. Основные понятия проектирования
	Проект (в теории Управления проектами) – это уникальная (в отличие от процесса) деятельность, имеющая начало и конец во времени, направленная на достижение определённого результата (цели), создание определённого уникального продукта или услуги при зад...
	Создание ИС представляет собой программный проект.

	Подходы к проектированию систем
	Стихийная («лоскутная») автоматизация  (подход «cнизу-вверх»)
	Индустрия разработки ПО начала зарождаться в середине 50-х годов XIX в., однако почти до конца 60-х ей не уделялось серьезного внимания, поскольку ее доля в компьютерном бизнесе была слишком мала. Серьезный рост начался в 70-х годах XX в., начиная с п...
	На первом этапе основным подходом к проектированию ИС был метод «снизу-вверх». ИС создавалась в виде набора приложений, наиболее важных в данный момент для поддержки деятельности организации. Основной целью этих проектов было обслуживание текущих потр...
	Основной недостаток метода: возникновение проблем при объединении существующих систем.
	Системное проектирование (подход «cверху-вниз»)
	Противоположностью стихийной автоматизации является системное проектирование, или автоматизация «cверху-вниз». Смысл системного проектирования – реорганизация управления и перепроектирование всей корпоративной информационной системы, которые наилучшим...
	1) определение целей и задач управления организацией;
	2) создание модели организации, главное требование к которой – системная целостность; каждое изменение элемента модели требует перепроверки и согласования как «cверху-вниз», так и «cнизу-вверх»;
	3) создание корпоративной ИС на основе этой модели.
	Основной недостаток системного подхода к проектированию – трудоемкость поддержания целостности модели.
	1.5. Жизненный цикл проекта по созданию ИС
	Понятие жизненного цикла информационной системы (ЖЦ ИС)
	Модели жизненного цикла ИС
	Методология быстрой разработки приложений RAD

	1.6. Парадигмы проектирования ИС

	2.3. Документирование проекта
	Назначение документации
	Требования к документации
	К документации предъявляют следующие требования:
	Состав программных документов по фазам ЖЦ ИС
	Понятие CASE
	Электронные методологии, технологии и поддерживающие их CASE-средства составляют комплекс согласованных инструментальных средств разработки ИС.

	2.5. Рекомендации по управлению программным проектом
	Шаг 1. Обследование объекта (Understand the Business). Исследование начинается с определения ключевых проблем предприятия и поиск ИТ-решения, которое будет способствовать устранению этих проблем и позволит предприятию добиться успеха. На этой стадии о...
	Шаг 3. Вычисление разницы между доходами и расходами (Understand the Benefit/Cost Equation). После того как возможные технические решения выбраны, команда аналитиков вычисляет потенциальную прибыль от их внедрения и необходимый объем капиталовложений ...
	Шаг 4. Выявление рисков (Understand the Risks). Многие сначала экономически оправданные ИТ-проекты после внедрения не соответствуют ожиданиям руководства и других заинтересованных лиц. Анализ потенциальных рисков инвестиций в ИТ может помочь избежать ...
	4. СТРУКТУРНЫЙ АНАЛИЗ И СТРУКТУРНОЕ
	ПРОЕКТИРОВАНИЕ


	Предпосылки и история SADT
	Методология функционального моделирования IDEF0
	Граничные (border) стрелки на контекстной диаграмме применяются для описания взаимодействия системы с окружающим миром. Они могут начинаться у границы диаграммы и заканчиваться у функции, или наоборот. На обычной (не контекстной) диаграмме граничные с...
	Одним из важных моментов при проектировании ИС с помощью методологии IDEF0 является точная согласованность типов внутренних связей по их характеру (табл. 4.1.).
	Таблица 4.1.
	Типы и связей и их значимость

	У модели может быть только одна точка зрения.
	Пример SADT-модели
	В примере модель объединяет и организует диаграммы в иерархические структуры, в которых диаграммы наверху модели менее детализированы, чем диаграммы нижних уровней.  Другими словами, модель SADT можно представить в виде древовидной структуры диаграмм...


	1) удобство использования для ведения учёта и анализа данных – на уровне физической модели;
	2) адекватность описываемому объекту/системе – на уровне концептуальной и логической модели; Виды концептуальных и логических моделей БД: сетевая; иерархическая; реляционная (ER-модель); многомерная; объектно-ориентированная.
	Проектирование модели данных
	Методология IDEF1X

	Описание стандарта


