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BBepeHMe

IIpoexTsl 10 paspaboTke cUCTEM A a9POKOCMUYECKON

11 000POHHON MPOMBIINIACHHOCTH XapaKTEPH3YIOTCA BCe
GOABIIIEH CAOKHOCTBIO K HEOOXOTMMOCTBIO 00ECIIETHBATD
BBICOKOE Ka4ecTBO. B To jke BpeMs MeHIoIINeCs PEIHOYHBIC
YCAOBHA U TpeOOBaHMA 3aKa34HMKOB BBIHYKAI0T pa3paboT-
YHKOB YCKOPATH BBIIIYCK CHCTEM U COKPAIIaTh 3aTPaThL
Taxum o6pasoM, LAt COXpaHEHHS KOHKYPEHTOCIIOCOOHOCTH
Ha COBPEMEHHOM PBIHKE HE0OX0JMMO HAXO/JUTh BO3MOKHO-
CTH ZIA4 60oAee oIepaTUBHOH pa3pabOTKH HOBBIX IIPOJYKTOB,

COOTBETCTBYIOIINX Tp€6OBaHI/IHM K Ka9CCTBY.

CosaBast 6oaee CAOKHBIE BT O0ACE HHTEANCKTYAABHBIE
CHCTEMBI, OCHOBBIBAIOIITHECS Ha B3aUMO/ICHCTBHAX IIPO-
IPaMMHOT'0 06eCIIedeHHS ¢ MEXaHU3MaMH, JATIUKAM,
MHKPOIACKTPOHHBIM 000pY/I0BAHUEM M PA3AUYHBIMH KOM-
HOHEHTaMHU CHCTEM, OPraHU3aIINN Hen30€KHO CTAAKUBa-
I0TCS C HENPEABUCHHBIMUA CAOXKHOCTSAMH, KOTOPBIE MOT'Y T
IPUBECTU K 3HAYUTEABHBIM 3aICPKKAM B PCAAU3AIIUH IIPO-
rpaMM H IIpoekToB. B kadecTBe puMepa MOXKHO BCIIOMHUTD
3a/ICPXKKH B PEAAM3AIIHU KPYITHBIX KOMMEPUYECKHX IIPOEKTOB
10 pa3paboTKe ACTATEABHBIX allIIAPaTOB, ITUPOKO 00CYK JaB-
IIHECS B IOCACZHHE TOZBL B CPEACTBAX MACCOBOH HH(OpMa-
LIUH, UAH CYLIECTBEHHBIN EPEPACX0/, JCHEKHBIX CPE/ICTB

B IIPOEKTAX I10 CO3/IaHHIO CUCTEM JASI 0OOPOHHON OTPAacAH
CIIA, Takux kak pa3paboTka KoHBepToniana V-22 Osprey.

MHnosxkecTBO Ipo6AEM HENM36EKHO 0OHAPYKHBACTCA

U IIPH HHTETPALlUU CUCTEM, H 9TH HPOOAEMBI CTaHOBATCS
0COOEHHO CEPbE3HBIMH, €CAU 3TO CAYYAeTCs Ha O3/ HUX
sTanax nukAa paspaborku. llpuuem nnTerpannoHHbie
IpO6GAECMBI BOSHUKAIOT HE TOABKO BCACZCTBUE CAOKHOCTH,
HpHCYLIEH COBPeMEHHbIM cucTeMaM. /leao B TOM, 4TO
JKU3HEHHBIH [IUKA pa3pabOTKU OXBATBIBAET JACATEABHOCTD
MHOKECTBA CIECIIHAAN3HPOBAHHBIX pabOUUX IPYIIII,
3294CTYI0 TCPPUTOPUAABHO PACIPEACACHHBIX U HE CBSI3aH-
HBIX MeK /LY OO0, OTHOCSIINXCS K PAa3HBIM KyABTYPaM,
HCIIOAB3YIOIIHUX Pa3HbIE S3bIKU OOIIEHU S, pabOTAIOIINX

B Pa3HBIX BPEMEHHBIX 30HAX, M 9Ta Pa300IIEHHOCTD TAKKe
OTPHLATEABHO CKa3bIBACTCS HA PE3YABTATAX HHTCIPALIUH.

K coxarenuio, A9 HCKAIOUEHHSA IEPEPACXO/0B M OTCTaBa-
HUH OT IPadUKOB HE CYLIECTBYET ObICTPBIX PEIICHUH,
KOTOPBIE MO)KHO BHECTH B IIUKA Pa3pabOTKH U TYT ke
ZIOCTHUYD KEAAEMBIX PE3YALTATOB. (Paxrnuecku ycoBep-
HIEHCTBOBAHUS B O/[HOM 0OAACTH JKU3HEHHOI'O ITUKAA
MOT'YT IIPHBECTHU K HEIIPEBUJEHHDIM IIPOOAEMaM B
Apyrux obractax. Hampumep, cocpezioTounBImmcs Ha
aTaIle ONpeJEeACHUA TPeOOBAHUI U HTHOPUPYS 2 TAIIBI
PaspabOTKHU U TECTUPOBAHU S, BbI PUCKYETE CO3/IaTh
CHCTEMY C THIATEABHO IIPOPabOTaHHBIMU, HO IIAOXO peanH-
30BAHHBIMHU MHK€HEPHBIMU crenuuranusamu. C apyroi
CTOPOHBI, yYUTHIBAS CAOKHOCTH COBPEMEHHBIX CHCTEM,
HEBO3MOKHO IIPOTECTHPOBATH KaYECTBO TOABKO B CAMOM
KOHIIE IIPoeKTa. MeXaHHU3Mbl KOHTPOAS Ka4ecTBa JOAKHBI
OBITH BCTPOCHHI B BECh JKU3HECHHBIA ITHKA pa3paboTKH.
bonee cbarancHpoBaHHBIH U IIPOAKTUBHBIA TOX0/T K
YIPaBACHHIO Ka4eCTBOM I103BOASAET COKPALIATh 3aTPAThI

U YCKOPSATBD BBIITYCK IIPO/AYKTa 6AAroZaps COBepIIeHCTBO-
BaHHUIO KOAAEKTUBHOH PaboThl, OBBIIICHUIO 9P $EeKTHBHO-
CTH B3aUMO/IeHCTBHA, 60Aee paHHEMY 0OHAPYKEHUIO U
HCIIPaBAECHUIO IePEKTOB, @ TAK)KE CTPOIOMY BBIIIOAHEHHIO

TpebOBaHUH K H3/IEAHIO.

B sanHOM Z0KyMEHTE paccMaTpPHUBAETCS JKIU3HCHHBIN ITHKA
MPOEKTHPOBAHUA CUCTEM 1 06CY:KAI0TCA YETHIPE KAIOUE-
BBIX HO/IX0/A K TIOBBIIIICHUIO KAYECTBA HA BCEX ATAIAX
mporiecca paspaboTKH, MPEACTABACHHOTO V-MO/IEABIO,
MPU3BaHHBIX TOMOYb KOMITAHUSIM a3POKOCMUYIECKON
060pOHHOI POMBIIIAEHHOCTH CBOEBPEMEHHO BBHIITYCKATh
Ka4eCTBEHHBIE TIPO/IYKTHI IIPU COKPAIICHUH 3aTPaT:

+ TpeANPHHUMATE BCE BO3MOKHOE JIASI IPAaBUABHOTO
MOHUMaHHA TpeboBaHUH (0CO3HABAS, YTO OHU MOTYT
MEHATHCS);

+ MOJEAHUPOBATH CUCTEMY M KaK MOJKHO PaHBbIIle
MPHUCTYTATh K UCTIOAHEHHIO MO/IEACH;

+ HMHTETPUPOBATH, 3aTEM TECTHPOBATH;

* HCIIOAB30BAaTh HHTEIPHPOBAHHYIO CPEAY KOAAEKTHBHOM
PaspabOTKH AAf yHUPUKALIUK BCel V-MOZEAN.
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Pucyﬂmc 1. V-mopenb CUCTEMHOMO NHXWHUPUHra

npeAanHMMGTb BCe BO3MOIXHOEe AAA
IIPABUABHOTO IIOHMMAHMUS TPeOOBAHMMI
(OCO3HABASA, YTO OHY MOTYT MEHSITLCSH)
IIpobaemsl ¢ pearnsanyeli TpeboBaHUI B a9POKOCMHYECKOH
1 060POHHON ITPOMBIIIACHHOCTH U3BECTHBI yIKE JABHO:
HMMEHHO C HUMH CBSI3aH [IEPEPACX0/] JICHEKHBIX CPEACTB U
Hey/auu B peaansarnu nporpamm’. Ilupoxo o6¢eysk gasmie-
ecd B IIpecce IpeKpalleHue paspaboTKH Pe3n JEHTCKOI0
Beproaera VH-71 B CIIIA ABAsIeTCA XOPOLIMM 1O/ TBEPK-
JIeHHEeM Bbllecka3aHHOro. O4eBU/HO, 9TO YIIPaBACHUE
TpeOOBaHHUAMH B CAOKHOH IIETIOUKE IIOCTABOK, OXBATHIBAIO-
IIeH MHOJKECTBO Ieorpapuyeckux peruoHOB U OPraHU3aIui,
MOJKET OBITh BecbMa HelpocToi 3aza4eit. IloaTomy Tiia-
TEABHOE OIIpe/ieAcHUE TPeOOBAaHUI U YIIPaBACHHE

HUX U3MCHCHUAMHU B TCUCHHUC BCCT'O IICPHO/LA PEAAN3AITNH
IIporpaMmbl BUAUTCS ‘-IpCBBLI‘-IQfIHO Ba’KHBIM KPUTCPHUEM
ycnexa. HpI/I YHIPpaBACHUHN TpC6OBaHI/IHMI/I HCO6XO,Z[I/IMO
YACAATD ocoboe BHUMaHHE ABYM KAIOYCBBIM ACIICKTAM!:

+ BajxHBIM HEepBBIM IIATOM K CHHYKEHUIO PHCKOB ABASETCS
aHaAM3 TPeOOBaHUH, KOTOPBIH JOAKEH PpOKYCHPOBATHCSA
Ha OIIPEJCACHUN OCHOBHBIX CIICHAPHEB UCIIOAB30BAHUS
U JJaAbHEHIIEH IPHOPUTE3AINH TPeGOBaHUI.

« Ilo mepe aexomnosunun TpeboBaHUN (HAIIPUMED, OT
YPOBHS TPeOOBaHHUH TIOAB30BATEACH /[0 YPOBHS CUCTEM-
HBIX TPeOOBAHMUI), a TAKKe B X07ie PyHKITHOHAABHOTO
AHAAM3a U IOCTPOCHHS apXHTEKTY Pl He0OX0A41MO 00e-
CIIEYUTD OTCAEKHBAEMOCTD (TPACCHPOBKY) TPeOOBaHUI.
/lAst aTOrO AydIIIe ¢ caMOro Hadaaa HOGECIIOKOUTHCS O
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HEOOX0MMBIX HHCTPYMEHTAX U IIPOLECCAX, HOCKOABKY
obecrieueHre OTCACKUBAEMOCTH Ha GoAee TTO3/THUX HTAAaX
MOTpeOYeT 3HAUUTEABHO OOABITIET0 BPEMEHH U OYCT

COIIPOBOKJATHCA BGOABIIIMM KOAMYECTBOM OIITHOOK.

Bo3MO:XHOCTD U yMeHHE YIIPaBASTh H3MECHEHUAMU Tpebo-
BaHHUH TaKKe ABAAETCSA KPUTUYECKUM PaKTOPOM ycIiexa,
HOCKOABKY TPeGOBAHUS IPAKTHUECKH BCEI/Ia MEHSIOTCS.
Ilornmmanwe aToro 1 BeIpaboTKa 3 PEKTUBHBIX CTPATEIHI
YIIPaBACHHS HU3MCHCHISIMU HMEIOT OTPOMHOE 3HAUCHHUE
JIAS ycliexa HporpaMMbl. ABTOMAaTH3aIIH A MEXaHI3Ma
OTCAEKUBAHUA (TPACCUPOBKH) HO3BOAUT 3P PEKTUBHO

OIICHUBATb BAHUAHHNC U3MEHEHUN U YHPaBAATb UMH.

Kpome Toro, BaskHO 0c03HABATD, 4TO CTAPT AIOOOIO IIPO-
eKTa 110 pa3paboTke HHHOBALIMOHHOI'O IIPOAYKTa, CBA3aH
C OIPEJICACHHBIM /1epUIINTOM 3HAHUH U CO 3HAYUTEAD-
HBIMH PHCKaMH, I109TOMY TPeOyeT COOTBETCTBYIOIIETO
H0/IX0/1a U OIIPEJEACHHOH CTPYKTY PH3aIIMU IPOrPaMMBbL.
He cTouT saxe n HaleAThCs, 9TO TpebOBaHUSA Oy Ay T
YCTOHYHBBIMH U He H3MEHSTCS IIOCAE IIEPBOrO ITAIa
peaAM3aIIHH IPOEKTA — 3HAHUS O BBIIOAHSAEMOH 3a/1a4e
(unrail TpebOBaHUA K IPOAYKTY) ZI0OAKHBI HEIIPEPHIBHO
COOUPATHCS, OOHOBAATBHCA U COBEPILICHCTBOBATHC.
Heobxozmmo BEIpaboTaTh HTEPATUBHYIO CTPATErHIO,
KOTOpasi MO3BOAUT IIOCTEIICHHO COBEPIICHCTBOBATE 3HAHUS
U cHIKaTh pucku. OTCyTCTBHE TaKOH CTPATETUU MOKET

IIPUBECTU K ZOPOrOCTOANINM omubKaMm.

MOAeAMpOBGTb CUCTeMy M KAK MOZXHO
PAHbIIIe IPUCTYIIATE K MCIIOAHEHMIO
MoOAeAen

HeobxoauMoCTh HENPEPLIBHOTO COBEPIIEHCTBOBAHUA

1 aHaAHM32a 3HAHUSA TT0/]BOTUT HAC KO BTOPOMY KAIOUEBOMY

IO X004y K IIOBBIIICHHIO Ka9€CTBaA.

HOMOL[_],bIO 3/1€Ch OKAKETCA MOJACANPOBAHHUE, IIO3BOASIONICE
TIOBBICUTD YPOBCHDb aGCTpaFI/IpOBaHI/IH OT MHOJKECTBA CO3-
AABACMBIX ZJOKYMEHTOB UAH IIPOI'PAMMHBIX KOZOB Z0
CEMAHTHYCCKHU HACBIIICHHBIX I‘pa(i)l/lquKI/IX IIpeACcTaBAC-

Hul. MozeAnpoBaHUe 0OeCIIeYUT IOBBIIIEHHE KauecTBa

3a CUET COBEPIICHCTBOBAHUA KOMMYHHKAIIUH, YAy IIIEHN S
B3aMMO/ICHCTBHUA U KOAAECKTHBHOH PabOTEHI, a TaKKe 32
CUCT MOHUMAHUS U 3a6AarOBPEMECHHOTO BBISIBACHU S IOTECH-
IIMAABHBIX MHTEIPAIIHOHHBIX IIPOOAEM.

A npuMeHeHHe TaKUX A3bIKOB, kak Systems Modeling
Language (SysML) uan Unified Modeling Language (UML)
3HAYUTEABHO YIIPOIIAET BHISIBACHHE KOMIIOHEHTOB MHOI'O-
KpaTHOro ncroab3osanus. CTporast IpUpoa 3THX SI3bIKOB
CI10cO0OCTBYET IOBBILIEHUIO KA4eCTBA OAArogaps yMeHbIIIe-
HHUS PA3HOTO PO/A HEOLIPEJEACHHOCTEH U YCTPAaHEHHUIO
ABycMbIcAeHHOCTEH. KpoMe Toro, Haandme S3bIKOBOI
$opmarnsanuu obecriedBaeT aBTOMAaTH3aIIUI0 CEMaHTH-
YECKHUX IIPOBEPOK MO/ZIEAEH (TO €CTh IIPOBEPKH COIAACOBAH-
HOCTH U IIOAHOTBI), 4TO TAKKE CIOCOOCTBYET YAy UIIEHUIO
KauecTBa. B 0011eM 1 [IeAOM, MO/IEAH TIPE/IAATaiOT IIPOEK-
THPOBIIUKAM 2$PEKTUBHY IO TIOMOIIL B IOHUMaHHH U
aHaAM3e TpebOBaHNH M pa3paboTKe HaJeKHBIX
crieupuKaIui.

Kpome toro, ucrioab3oBanue MogeAeH yKe JaBHO BBIIIIAO
3a IIPEZEABI TOABKO AHIIB IPaPUICCKOTO PEACTABACHUS
paspaborok. IIpumenenre ¢popMarn30BaHHBIX A3bIKOB
MOZIEAMPOBAHHUSA C OTCACKHBAEMOCTBIO 10 TpebOBaHU
HO3BOASIET HHCTPYMEHTY aBTOMATHYECKH UCIIOAHATD
MO/IEAH, YTOOBI pabovHe IPYIIIIBI MOTAU IIPOBEPSITH ITOA-
HOTY U IIPABUABHOCTD PEaAU3alluu TPeOOBaHUI, M IIOMO-
raeT MOBBIIIATH KAY4ECTBO CUCTEMBI, 00€eCIIednBasd DOAL-
HIYI0 YBEPEHHOCTH IIpu pearusanuu. [Ipu aTom yrBepk-
JICHHBIM TPeOOBaHUAM, UCXO/ S U3 UX 3HAUUMOCTH HAU
BO3MOKHOH CAOKHOCTH PEAAM3AIINH, MOTI'Y T IIPUCBaU-
BaThCA Pa3HbIC YPOBHU PUCKa, YTOOBI paboyue Iy bl
MOIAH yEeAATH 0c000€ BHUMaHHE KOHTPOAHPOBAHUIO
obaacTel ¢ BBICOKUM puckoM. Kpome Toro, zeTarnsanus
TpeboBaHMH, IIPOU3BOAMMAs B ACBOH 4aCTU V-MOJIEAH,
MOKET UCHOAB30BATBCA A CO3aHUSA U IIPHOPUTE3AIIHH
CLIEHaPUEB TECTHUPOBAHU, 110/ YIIPABACHHUEM KOTOPBIX
6y yT 3aIIyCKAaThCS TECTOBBIC IPUMEPHI B IIPABOH YaCTH
V-Mmozean.
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Eme osmn Hioanc. Ilepexoas k maTerpannonnoi ¢ase,
HIPEATIPUSATHS 0OBIYHO PYKOBOACTBYIOTCS JOKYMCHTAMH,
onuceBatoniumu uurepdericel cucrems (Interface Control
Document, ICD). Ozgnako y Takoro 1moz4xoza eCTb U CBOU
HE/OCTATKH, TOCKOABKY ZI0KyMeHTHI ICD ycaoxkHsOT,
HAIIPHMEP, KOHTPOAD 3a IIOCACOBATCABHOCTBIO 0OMEHA
coobmennamu. Huske kak pas u onuceiBaercs Takas

CUTyallMA.

LIpumepom moxcem cayxcums c6ot npu 63aumodeiicmeus Hasem-
HOLL CINAHIGILL CAEHCEHUS U CIYIMHUKA NPU UCTIONb306AHIUN
cucmemut nepedazu Paiiros CFDP. Ipednorazanrocs, tmo cnymuux
0ydem omnpasasms cepuu Gaiiios, a HA3eMHAL CRANYUL 1100-
meepacdams ux noxyrenue. B cucmemy ynpasaenus nasemuoi
cmanuuet, O 6CHPoer nPozPAMMHLIL KIANAH, 103601510Us11l
ONEPAMOPaAM — 6 C643UL C 0ZPANUTCHUIMIU HOJOCH, TPONYCKANUL —
broKuposams ucxodsusue nodmeepucoarouue coobusenus CFDP

6 cuyzae omnpagku bonee sancuux xomand. B xaxoii-mo momenm,
K020a K1anamn Ou 3aKPHIN, HASCMHASL CINANIGIS OTPeOeTUNA, TIO
aiirosue dannsie nOMePaHY, U OMPEAZUPOSALA HA IMY CUNTYALII0
nepedazett na cnymuux coobugenus NACK (nem nodmeepocdenus).
Ho nocronsky xaanan 6w 3akpum amu cuznans ne cmozau 6ums
nepedartt u 6cmani 6 otepeds, 0NCUOAL CB0eL OMNPABKU 10CTE
omxpumus xaanana. Q0naxo nocie omxpumus KAAnaund, noryrue
coobugere NACK, cnymuurosas cucnmema cHoéa omnpasuia ece
nomepannue coobuernus. QPaxmuzecku noryziiocs max, wmo 6
ozepedu naxodurocy muoncecmso coobugerui NACK dns xancdozo
gaiira, nockorvky NACK omnpasnsncs nocae xaxcdozo npesuiue-
Hus epemenu oxcudanus obmena dannumu. Losmomy nomepannie
pailnosse dannie OMNPABALIUCE MHOZOKPAMHO, 3001641 KAHAN
6431 U NPUB0S K HEPAZYMHOMY UCTONBIOEAHUIO UEHHO20 PeCypea
noxoct nponyckarnus. Credyem ommemums, zmo 6 0annoMm npu-
Mepe obe cucmemst 6e cebs Kax pas 6 coomeencmens ¢ Yemanos-
JEHHUM NPOHIOKOIOM.

B cBa3u ¢ nogo6HBIMU TPO6AEMAMU HCIIOAB30BAHHE ITPU
HHTErPAIHH ZIHArPaMM II0CAE0BATEABHOCTEH SA3bIKOB
UML u SysML cTaxo oHOI M3 CaMBIX YCIICITHBIX METO/IHK.
Takoil anaAu3 cucTeMsl KpaiiHe He06X0/[UM T'PyIIIIE IIPO-
BEPKH H IIPUEMKH JASI CO3/JaHUS TECTOB, OLICHIBAIOIINX
Ka4ecTBa UHTErPAIlUH, U IIPOBE/ACHH A IIPUEMOYHbIX HCIIbI-
tauui. Ecan aTa rpynma noaydaer TekcToBble TpeboBaHU,
TO €€ YUYaCTHUKH MOTI'Y T TOABKO I'a/IaTh O TOM, KAKHE TECThI
CMOT'YT TOYHO OTPA’KaTh PEAABHYIO IIOCACAOBATCABHOCTb
0bMeHa COOOITICHIAMH ITPH B3aUMO/IeHCTBHH TTOJICHCTEM

B X0/I€ HHTEIPAIJHOHHOI0 TECTUPOBAHUS UAU CUCTEMBbI

M 9EAOBEKA B X0/I€ IIPHEMOYHBIX HCIIBITAHUIL.

XoTs Ha IPOTSKEHHH BCEro IIpolecca pa3paboTKU CHCTEM
0OBIYHO IPUMEHACTCA 110/4X0/], OCHOBAHHBII Ha HCIIOAB30Ba-
HUU JOKYMEHTOB (1 HAAHMYHE COOTBETCTBYOIIEH JOKYMEH-
TaIIMH 00YCAOBAMBAETCA YCAOBHUAMHI KOHTPAKTOB), UICIIOAD-
30BaHUE MOZIEAEH ZIASI TIOATOTOBKHM TAKOI'O KOAMYECTBA
JIOKYMEHTOB MOKET 3HAYMTEABHO YCKOPHTD 3aBEPIICHUE
IIPOEKTA M COKPATUTBD 3aTparhl. Pasymeercs, TIIaTeAbHO
CTPYKTYpHpOBaHHEIE TpeboBanu u okyMeHTH ICD moryT
00€CIIEYUTh OTCACKHBAEMOCTD U (pOPMAAU3AIIMIO CIIeTUH-
Kaiui unTepdeiica, 0Z/HAKO OHU MOT'YT U 3aTPy/JHUTD
HOHUMAaHNeE aPXUTEKTYPbI CHCTEMbI M CAOKHBIX PyHKIIHO-
HAABHBIX KOHIICIIIIMH 3aMHTEPECOBAHHBIMH CTOPOHAMH U
paspaborunkamu. IIpu aToMm mogxoz, HCoAb3yIOLII MoO/Ie-
AHPOBaHHe, IpegaaraeT 6oaee adpPpeKTHBHBIH C1I0COO
YIPaBACHHUS CAOKHBIMU pa3paboTKaMM, CBOHCTBEHHBIMH
CHCTEMaM a9POKOCMUYECKOH M 060POHHOH MPOMBIIITACHHO-
ctu. Kpome Toro, on npegocrasasgeT 6oaee 2gppexTHBHBIH
MeToZ, 00pabOTKH H3MEHEHUH: BHAYaAe HY KHbIC H3MeHe-
HUS BHOCSTCS B MO/IEAH, a 3aTeM Ha UX 6asze popMupyeTcs
HeoOxXozuMas oKyMeHTaIus. Takolt HoAxoz 3HAYUTEABHO
COKpAIIaeT YCUAHSA U 00beMBI paboT, 0COOEHHO B TEX CAY-
4adx, Kor/a Tpebyercs obecrednTs CHHXPOHH3AIIHIO MHO-
sKecTBa OAOKOB HHPOPMALIUH.
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PaspaboTka cucTem A5 a3pOKOCMHYECKOH U 060POHHON
IPOMBIIIACHHOCTH HEU3MEHHO COLIPOBOXK ACTCS
puckamu. [Ipogorkurerpnslit nepuoy paspaborku

U II03/{HSIS UHTErPALlHs AllIIapaTHOTO U IIPOIPAMMHOIO
obecriedeHN S 3a9aCTY 0 IPUBO/ST K OTCTABAHUIO OT
rpajuka, 0COOCHHO B T€X CAYUasIX, KOI/Za BOSHUKAIOT
HelIpe/IBUIEHHbIE 00CTOATEABCTBA UAN OOHAPY KUBAETCS
HENPaBUABHO paboTatomnii koMroHeHT. IIpn aToMm gaske
€CAU «BUHOBHHKOM» [IPOOAEMBI IBASICTCS alllIapaTHAS
COCTaBASIONIAsI, PAZAH YZOBACTBOPEHH 061X TpeboBa-
HUH 3aKa34MKa U3MEHEHUA 0OBIYHO BHOCATCA B IIPO-
rpaMMHOe obecliedeHue, 4TO KaK pa3 U BeJeT K yBeAHde-
HUIO [IPOJOAKUTEABHOCTH PaspaboTKH U JOIIOANHUTEAD-
HbIM 3aTpaTaM. M BHe 3aBHCHMOCTH OT TOr0, KTO U B 4eM
BHUHOBAT, CTEIICHH PUCKOB, B KOHEYHOM UTOI'E, OLPEAEAS-
I0TCA TEM, 9TO ITPOUCXOZHUT B A€BOH YacTH V-MOZEAN.
IToaTomy paHHee MOZEANPOBAHHUE U ITOCAEAYOLIEE
HCIIOAHEHHE ATHX MO/ICACH ITO3BOASIIOT 3HATHTEALHO
CHH3HUTH TAKHE PUCKHU.

UHTerpMpoBATh, 3ATEM TECTUPOBATH
HMurerpanns cucreMbl — KyABMUHAIIUA V-MOZIEAT CHCTEM-
HOT'0 MHKMHUPHHI'A — ABAAETCS OIIPEEAAIONIMM MOMEHTOM
B IIPOEKTAX a3POKOCMHUUIECKON 1 060POHHOU ITPOMBIIIACH-
HOCTH, IIOCKOABKY MMEHHO 37IeCh pa3pO3HEHHBIC pabodre
IPYIIIBI JOAKHBI HHTEIPUPOBATH alllIapaTHBIE U IIPOrPaMM-
HbI€ KOMIIOHEHTBL. MCTOpHYeCcKH CAOKHAOCD TaK, YTO Bpe-
MEHHOH pa36poc B TOTOBHOCTH KOMITIOHEHTOB CHCTEMBI 1
MOZICUCTEMHBIX KOMIIOHEHTOB ITPHBOZIMAU K TOMY, UTO IIPO-
€KTHBIE I'PYIIIbI BOCHPUHUMAAH IT03/[HIOI0 HHTEIPALIUIO KaK
HEYTOo caMo cobol pasyMeroleecs 1 HensbesxHoe. OgHako
JKU3HB ITOKA3aAa: 9EM JOABIIIE OKHAIaHUE, TeM boaee cephes-
HBIMH 6y/1y'T ITOCAE/ICTBHSA, ECAH UTO-TO TIOHIET HE TaK. ITO
0COOEHHO XapaKTEPHO A KPYIIHBIX IPOEKTOB, COCTABAAIO-
IIeH YaCThI0 KOTOPBIX ABAsAETCA pa3paboTKa pasHOro poga
aTapaTHBIX CPE/CTB, Ha YTO TPpebyeTcs GOABIIE BPEMEHH

JIASL UTEPAIINiH, YeM ITPH paspaboTe MporpaMMHOro obecre-
geHHU:A. BoT moueMy MMeHHO B 2TOH ITEPEeAOMHON TOUKE
06HAPYKUBAIOTCA CaMbIe CEPhE3HBIC TTPOOAEMBI TPOEKTHPO-
BaHUA, BEIYIIHE K HETIO3BOAUTEABHBIM 3aJepskKaM. Tak,
HAIIpHMepP, UMEAU MECTO KOHKPETHBIE CAy4YaH, KOIZia KpyIl-
HBIE TIPOU3BOIUTEAN aBHAIIMOHHON TEXHUKH TP MOTBITKAX
HMHTETPAIIMH alllTapaTHOT'0 U IPOTPaMMHOT0 06eCIIedeHU S
06HApyKHBAAU TPOOAEMBI AHIITH Ha CAMBIX IIOCAEHUX
9TaIax >KU3HEHHOT'0 IIUKAQ, YTO IIPHBOJUAO K 3a/IeP/KKaM

C BBIIIYCKOM CHCTEM Ha MECSIIBI AT JJa5KE TO/IBI, HE TOBOPS
yoKe 0 TIOTEepSIX J0X07I0B B MUAAHAP/BI IOAAAPOB.

Yoxep Poiic (Walker Royce), Begymuii axcriept IBM 1o
9KOHOMHMYCCKHM aCIIEKTaM pa3paboTKU IPOrpaMMHOIO
obecrreuenu g, u Maika Mot (Michael Mott), noueTHbII
nrkeHep IBM, o6pamarot ocoboe BHUMaHHE Ha BCIO BaskK-
HOCTb HHTETPALlUY HAa PAHHUX TaIlax.

Yoxep Poitc ommezaem: <Baxcnoii cocmasasioued umepamunenozo
100x00a S61.59€MCS 10, TINO UnmMezpaus 1o borvutel zacmu npeo-
wecmeyem mecmuposanitio Mo0Yed, n0INoMmy Muozue npobiemu
APXUMEKIMYPHL U PA3PAbOMKUL CUCTIEM C CAMUMI BHCOKUMU P06~
HAMU PUCKA UCKTIOTAI0MCS eue 00 UHGECTIUUUILL 6 MECTNUPOsAHILE
MOOYReTl 1t MOIHOE PAIBEPINUBANUE CUCTIEMEL. IO CAMUTL 8ANCHHTL
10KA3A1eNs «300p06bS» NPOEKMA 10 PA3PAGOMEKE NPOZPAMMHO20
obecnetenus»’.

Ho caezyer orMeTHTD, 4TO IPEMEHEHHE TAKOI'O II0/X0/a

K KPYIIHBIM IIPOEKTaM B a3POKOCMHUYECKOH H 0OOPOHHOI
[IPOMBIIIACHHOCTH, € PACIIHPEHHBIMHU [EMOYKAMHU IOCTABOK
U 3aBUCHMOCTSIMH OT aIllIaPaTHOW COCTABASIONICH, MOXKET
6pITH HenpocTol 3azadeld. OHAKO 5TO BIIOAHE BBIIOAHU-
Mad 3aza4a, 4To ObIAO oA TBepsK/AeHo Matikaom MoTToM
Ha IIPUMePax HEKOTOPBIX IPOEKTOB M0 pa3paboTke KOCMH-
YECKHUX CHCTEM C MPOJIOAKUTEABHBIMH IIEPHOIAMU TT0/[T'0-
TOBKH 000py0oBaHnA. OH HACTAUBAET HA TOM, YTOOBI
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OTZAEABHO paspaGaTmBaeMbIe IOACUCTEMBI MHTECTPHUPOBA-
AHCH IIOCTCIICHHO U KaK MOJKHO paHbIIC A CHHMIKCHH A
O6ngr0 YPOBHS HHTCI'PAITMOHHBIX PUCKOB, KOTOPBIC HEU 3-
6exHO BO3HHMKAIOT, CCAH MHTCI'PAILH IIPOBOJUTCS 110
MeToAY «DOABIIOro B3pbIBa». HPI/I 9TOM ITApaANCAbHAA
pa3pa60TI<a U IIOCTCIICHHAS MHTCTpaIluiA 3HAYUTCABHO
yHnpourarTcsd Ipu HCTIOAB30BAHNH COOTBETCTBYIOIIUX
MCETOJ MK MOZICAHPOBaHU .

B npoyecce opmuposanus apxumexnrypu modens nocmosuro 06106
JAEMCS, HO MEHIIOUWAICS UHPOPMAUUL 0 COCHIOSHUL CUCTHEMEL. 6C€
spems ocmaemcs 6udumoii 014 0pyzux noavsosameneti modeu. H
Q0nosHumeH M NPEUMYUECTEOM 306C S61IHICS O PAKIN, THIO
paspabomxa ne coepicusaemes boaee drumensuum nepuodom 10020-
MOBKIL ANNAPAIHEX KOMIOHEHIN06, NO30HUM onpedeseruem mpebo-
sanutl unu Henonnomoil cneyuduranul. Taxum obpasom, sce cepgucts
Paspabameaomcs 6 eOuHoM Cmuae, a PYHKUUOHATLHIE 603MONCHO-
CIL 8CeLE CUCTIEMbL UHINEZPUPYIOTICS. U INECTIUPYIOMCS Hl CAMUX
pannux smanax eunornenus npoexma. Lpu amom ucnomvsosanue
MOOenuposanus Ons 0npedeneis apXUmeKmype. CUCHIEM . 110360159€M
epynnam paspabomzuros co30a6ams cepeuct NAPALICTLHO.

«Hapawusas Pynxuuonansime 603MONCHOCHIL CUCHIEMH 10CITIE-
NEHHO, NAPALLENBHAS PA3PAbOMKA 3HATUIMENLHO OCIAOTIEM PUCKH
HeY0aT Ha IMAne PuHAL HOL UHMELPALUL 1 TNECTIUPOBAHUS.
Omxod om unmezpaun no npunyuny «Gorvui020 63pr6ea 6 KoHue
nPOEKMa» 103601961 PACTIPEIC LM SHECEHUE UCTIPABICHUTL 110
6ceMy yurvy paspabomsi, ne doxcudascy nepexoda om paspabomxu
K UHmMePanuL 1 mecmuposaniin»",

KpOMC TOrO, 3(1)(1)CKTI/IBHO€ HCIIOAB30BaAHHE CUCTEMHOI'O
MOZECANPOBAHHUA COBMECTHO C MAKCTUPOBAHNUEM obecriean-
BacT PaHHIOI0 MHTCIPALIUIO alllIApaTHBIX U IIPOI'PAMMHBIX
CpeZ[CTBS. LJ,CHHOCTI) MOZICAUPOBAHUS C yICTOM 9TOI'O KOH-
TEKCTA 3aKAKYACTCA B TOM, 4TO p360‘-II/IC I'pyHIibl MOy T
HAaYMHATh MHTCI'PAIITMOHHBIC aKTUBHOCTH HAMHOI'O PaHbIIIC,
CHIC ZAKE /10 TIOAYHUCHUS B CBOC PACIIOPSIKECHHEC

JIOPOrOCTOANIET0 U CAOKHOT'O B MOUPUKAIIUH aIllIapaTHOIO
06ecTIeueHN A UAH IO Hadaaa pa3pabOTKH MPOrpaMMHOTO
obecrieueHN, BHECEHUE H3MEHEHUH B KOTOopoe Ha boaee
HO3/THHUX 9TAIaX MOKET 00X0ZIThCs BechMa zioporo. Te.
IPYIIIBI IPOEKTHPOBIIMKOB MOT'YT COBMECTHO paboTaThb
Ha/| UHTerpaluel, pyKOBOACTBYACH HHPOPMAIIHEH O
MO/IEAH CUCTEMBI, YTO0bI 9P PEKTUBHO YCTPAHATH AePEKThI
0 Mepe UX 00HAPy KEHH .

B xoneuHOM HTOrE MOZIEAMPOBAHUE U TIIATEABHOE YIIPaBAE-
HUE [IPOEKTOM II03BOASIOT CYILECTBEHHO OCAAOUTDb PUCKU
Heyad. IIpoloAKUTeABHOCTS MHTET PAaIluN MOKET OBITH
cokpamiena Ha 70-90%, 4To MOXKET CIIOCOOCTBOBATH 3HAUH-
TEABHO OoAee paHHEMY U HOAeE YaCTOMY TECTHPOBAHHUIO.

B pesyabrare of1ee KadecTBO, KaK IIPABHAO, HOBBIIIACTCA,
a CAOJKHOCTH YTIPaBACHUS ITPOEKTOM, XapaKTEePHBIC A
HO0/[X0/I0B K MHTEI PAIIUH 110 METOZY «OOABIIIONO B3PhIBa»

U IIPUBOZAIINE K JAUTEABHBIM 33/I€P/KKAM, CBOATCS

K MUHUMYMY. T.e. pabodne rpyIIIbl MOy T CBOEBPEMEHHO
BBISIBASATH U PEIIATh HalICHHBIC TPOOAEMEI Ha COOTBET-
CTBYIOIIEM yPOBHE pa3paboTKH ellle /10 IEPEX0a K CAEZYI0-
memy atany. He caezyer ocraBaATh 6€3 BHUMAaHUA M TaKOH
BOIIPOC, Kak 3¢ PeKTHBHAS II0AT0TOBKA PA3HOI0 PO/ia OTYe-
TOB, KOTOPBIEC HEOOXOUMBI ZIASI TOTO, YTOOBI KasK JBIH
YYaCTHHUK I'PYIIITEI HOHMMAA IPHOPUTETH pa3pabOTKH

u 06AaZiaA 0CTaTOYHON HHpOpMAIIHEH, He0OX0A MO

ZAS pabOTBL B COOTBETCTBUU C TUMHU IIPHOPUTETAMU.

TeCTI/IpOBaHI/Ie Ha OCHOBE mopenen u aBTomaTmsaums
TecTupoBaHus

B xoneunom urore kauecTBo paboT Ha HTAIAX, OTOOPAKEH-
HBIX B IIPaBOH yacTH V-MO/IeAH, 3aBUCHT OT KauecTBa
TpebOBaHNN M IAAHUPOBaHUSA PabOT B ACBOH JaCTH.
/pyraMu cAOBaMH, ZIASI TIOBBIIIEHHS 2 PEeKTHBHOCTH
TECTHPOBAHH BasKHO UCIIOAB30BATD Y TBEP/KJEHHbBIE
Tpe6GOBaHM, KOIZIa OHH CTAHOBSATCS ZIOCTYIIHBIMU JAS Pa3-
PabOTKH MAQHOB M CTPATErMH TECTHPOBAHUSA. YPOBHHU
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PHCKOB, IIePBOHAYAABHO IIPUCBOEHHBIE TPEOOBAHUAM,
BHOCST BaKHBIH BKAQ/] B 3TY CTPATETHIO, TIO3BOASS ZIONK-
HBIM 06pa30M OITPEZICAUTH H PACCTABUTH TPHOPHTETHI
tectuposanu. Kpome Toro, Tpaccupyemocts TpeboBaHuIA,
IIPOEKTHBIX apTe(aKTOB U TECTOB CIIOCOOCTBYET OPraHU3a-
1uu 3¢pPeKTUBHOIO PErPECCUBHOIO TECTHPOBAHUS, YTO
roMoraeT U36eKaTh UCIIPAaBACHUH, KOTOPbIE MOT'Y T Hapy-
MINTH $yHKIIHOHHUPOBAHHE JIPYTHX KOMIIOHEHTOB M COCTaB-
ASTIOIITUX CUCTEMBL.

B T0 ke Bpemsi cymiecTByeT U 00paTHAsI 3aBUCHMOCTD:
Ka4eCTBO AI0OBIX apTeaKTOB A€BOH 4acTH V-MOJEAH 3aBU-
CHUT OT aKTHBHOCTEH €€ IIPaBOH YaCTH, IIOCKOABKY IIOCAE/ -
HHE UTEPATHBHO LIPOBEPSIOT AeBYI0 CTOPOHY. (MOXHO fasxe
YTBEPKZATh, 9TO ACBasI CTOPOHA OPUCHTHPOBAHA Ha TCOPHIO,
a mpasas — Ha npakTuky.) Kak moxuo 6oaee pannee norpy-
JKEHHE B IIPOLIECCHI IIPABOH YACTH IIOMOXKET OOHAPYKUTH
OMHOKY 1 Te 00AACTH, B KOTOPBIX MOT'YT HOTPeOOBATHCS
Hocaezyiomye ycopepirencrsopanus. Ilpucrymnas x uare-
IPALIH HA PAHHUX 3TAIAX, MOXKHO YCKOPHUTD [IOAY ICHHUE
Takoi undpopmanuu. PaHHsAs HHTErpalus BEIHYKaeT
HEPEXOAUTD OT TEOPUH (HAIIPUMEP, MOZEACH H /IOKYy MEHTOB)
K IIPaKTHUKE (MCIIOAHAEMBIM KOMIIOHEHTAM CHCTEMBI),

TyZ4, T¢ MOXKHO IIPOILE IOHSTH OTHOLICHNS MEKAY Tpebo-
BaHHAMH, YBHU/ETh KOMIPOMHCCHI JJU3alHA U CBA3aHHBIE

C 9THUM ITIOCACACTBUA AL KAYCCTBA.

PacrpocTpaHeHie MOZEANPOBAHUS HA IPOLIECC TECTHPO-
BAHMSI TAK)KE STBASETCS BAKHBIM ITATOM K TIOBBIIIICHHIO
2¢pPeKTHUBHOCTH U YAYUIICHHIO KOHEUYHBIX PE3YABTATOB.
Ecan npenmyniecrsa pa3paboTku Ha OCHOBE MOZEAEH
MHOT'OKPATHO H JJOKYMCHTAABHO IIOZTBEPIK ACHDL, TO
TECTHPOBAHHUE IIPOIPAMMHOI0 00ECIIEYeHH BCe eIl 3aua-
CTYIO OTCTAET OT IIE€PE/OBBIX METO/0B U HO-IIPEKHEMY
OCHOBBIBAaCTCs Ha IpoBepKe koza. Ilpumenenune Takoro

TECTUPOBAHUSA B IPAaBOH YaCTH V-MOJEAH, HO TIPH HCIOAB-
30BaHUHN MO/IEAMPOBAHUS B €€ A€BOH YaCTH, MOXKET ITPHBE-
CTH K HecH6aAaHCHPOBAHHOCTH PabOIHX HAT'PY30K,
MOCKOABKY MOKET CO3/aThCA CUTYAIIU, IIPH KOTOPOH
apTedakThl pa3paboTKH OYAyT CO3/1aBaThCA 3HAYHUTEABHO
6pICcTpee, YeM OHU CMOTYT TECTHPOBATBCS.

Tectuposanue Ha Gase MoieAeH obecIiedBaeT paHHee

1 2¢peKTHBHOE TECTUPOBAHHE MOJEABHBIX Pa3paboToK,
HOMOT'asi COKPAaTUTh LIUKABI HCITPABACHUA /1ePEeKTOB.

W3 rozga B ros; pesyAbTaThl HCCAC/0BAHHUI OPraHU3aII NN
Embedded Market Forecasters (www.embeddedforecast.com)
CBH/IETEABCTBYIOT O TOM, YTO TECTHPOBAaHUE Ha Oa3e Moze-
A€l IoMOraeT KOMIAHHUAM CBOEBPEMEHHO 3aBEPIIATh CAOK-
Hble Pa3pabOTKH, IIPH HTOM IIOAHOCTBIO COOTBETCTBYIOILHE
OXKHMIAHHSIM 3aKa39YHKOB B OTHOIICHUH 3P PEKTUB-

HOCTH U CUCTEMHOH pyHKIIMOHaABHOCTH. COTPYJHUKH
KOMIIAHUU CPaBHUBAIOT PEaAbHBIE JJaHHBIE, COOPaHHbBIE

B X0/I€ OIIPOCOB IIPAKTUKYIOIIUX CIIEIIHAAUCTOB, IIpe/|Ba-
PHTEABHO pa3bHUB 5TH JAHHbIE HA TPH TPYIIIHI 110 THITY
IIPOEKTOB 0 Pa3pabOTKe U TECTUPOBAHMIO: YCTAPEBIINH,
TepexoIHBIN 1 Tiepe1oBoil. B rpymme ¢ ycrapesmm moz-
X0710M BOOOIIIEe HE HCIIOAB3YIOTCS HUKAaKHe MeTO/ bl Ha 6ase
Mo7IeAeH — HU ITpH pa3paboTke, HU B IIpoliecce TECTUPOBA-
HuA. B mpoexkTax BTOPOH I'py Il — MepeXOHBIH MOX0/ —
1IpH pa3paboTKe UCIIOAB3YETCS MOZEAUPOBAHUE, HO TECTH-
poBaHue 6a3UpyeTCs Ha IPOBEPKE KOAA. A B II€Pe/IOBBIX
MIPOEKTAX MOZICAU HCIIOAB3YIOTCS U IIPH pa3paboTke,

U B X0/l TeCTHPOBaHUU. Tak BOT BBIACHAETCA, 4TO paspa-
6OTKHU B IIEPEZOBBIX IPOEKTAX (a) ABASAIOTCSA 3HAYUTEABHO
MeHee OPOrOCTOSIIUMHU, 9eM B YCTAPEBIINX UAH IIEPEX0/I-
HBIX, (6) MOI'YT BBIIOAHATBCA OBICTPEE U (B) C MEHBIITHM
KOAHYECTBOM JedpekToB (cM. Tabamiy 1).
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TecTupoBaHue, OCHOBaHHOE
Ha Kope; pa3paboTka

6e3 mogenupoBaHus
(ycTapeBLwuii nogxon)

TecTupoBaHue, OCHOBaHHOE
Ha Koje, HO ¢ pa3paboTKom
Ha ocHOBe mopenen
(nepexopHbIli BApyaHT)

Pa3pa6oTka u TectupoBaHue
Ha ocHoBe mopenen
(nepepoBow nopgxopn)

AdhekTMBHOCTD 76,4% 80% 88,8%
DYHKUMOHaNbHOCTb | 76,7% 80% 81,5%
cucrem

Taﬁﬂu@a I npOBKTbI, B KOTOPbIX MOAeNnpoBaHmne NcnonblyeTcsd u npun paspaﬁoTKe, N Npun TecTmpoBaHun, BbIMOJIHAKOTCA 3HAYNTENBHO 6bICTpee

n C pesynbratamMmun, COOTBETCTBYOLWLMMIN NepBoOHa4YanbHbIM O)KVI,El,aHI/IﬂMB.

YauTeiBast CAOKHOCTD pa3pabaThIBAEMBIX CHCTEM, KOTOPBIE
HEOOXOZUMO TECTHPOBATH, U KOAUYECCTBO ZOCTYIIHBIX 1
HCIIOAB3YEMBIX TEXHOAOIHH, IPEACTABASAECTCS BAKHBIM
CYMETb Pa3BepHYTb TAKYI0 eJUHYI0 IIAATPOPMY, KOTOpas
obecrieunBaaa Obl TECHYI0 HHTETPAIIHIO Pa3PO3HEHHOM
SKOCHCTEMBI HHCTPYMEHTOB M TEXHOAOTHI ZIAS BCeX 06Aa-
CTel TeCTUPOBaHU:A (He HCKAIOYas H PyYHOE TECTHUPOBAHUE,
ecAH 910 TpebyeTcst) — GpyHKIIHOHAABHOIO, HAI'PY304HOT0,
Ha GesomacHoCTh U T.7. B nzeane Takas ynuuiuposantas
naaT¢opMa JoAKHA OBITD CIIOCOOHA HE TOABKO YIIPABAATD
9KOCHUCTEMOH HHCTPYMEHTOB TECTHPOBAHUSA, HO U GUKCHPO-
BaTb JAHHBIE O COCTOSHUH U PE3yABTaTaX TECTUPOBAHUA.
Kpowme Toro, npu o6HapyskeHUN AepEKTOB UAH BOSHUKHOBE-
HHH 3aIIPOCOB Ha H3MCHEHIS IIAATPOPMa JOAKHA aBTOMA-
TUYECKH BBOAUTD IIPOOAEMBI AU 3aIIPOCHI B LIOTOK Paspa-
6OTKHU /IAS MX TIOCAeAyIoIIero pasperreHns. IlogobHas
CHHXPOHH3AIIUS MEK/AY PabOIHMHU IPyIIIAMU 00eCIIeyH-
BaeT 6oaee adpPeKTUBHOE yIIPaBACHHUE JePEKTaMH.

/IASI TPOEKTOB B a9POKOCMHIECKOH M 0O00POHHOMH Tpo-
MBIIIAEHHOCTH BaKHBIMM ACIIEKTAMU SABASIOTCS OTUYET-
HOCTB U JOKYMEHTAIIHSI, IOCKOABKY 3TO JUKTYETCS CTPO-
TUMH HOPMATHBHBIMHU TPeOOBAHHUAMHU, TAKUMHU KaK CTaH-
aapt DO-178B, peryaupyomuii HCIIOAb30BaHUE IIPO-
IPaMMHOr0 00eCIiedeHH s B BO3/IYIHBIX CUCTEMAX U CEePTH-
¢uxanuio obopygosanusa. ONUCHIBaeMBIH B JAHHOM /IOKY-
MEHTE [I0AX0Z K paspaboTKe U TeCTHPOBAHUIO Ha OCHOBE

MOZEACH ITO3BOASICT 3HAUUTEABHO YMCHBIIUTD HAIPY3KH,
CBSI3aHHBIC C BBITOAHCHHEM HOPMATUBHBIX TPEOOBaHHH.
ITo gocTUraeTCs OAATOZAPS CPEACTBAM ABTOMATH3UPO-
BaHHOr0 pOPMUPOBAHHS OTUETOB, KOTOPbIE B IIOMOIILb
PYKOBOZUTEASIM, OTBETCTBCHHBIM 3a IIPHHATHE PEIICHUH,
IPeAAAraioT ClelInaAbHbIe HHGOPMAIIUMOHHbIC IIAHEAH,
OOHOBASIEMBIE TPAKTUYECKH B PEKUME PEAABHOIO BPEMEHH,
a TAK)Ke aKTyaAbHBIC OTYETHI ZIASL IIPOBEPAIIUX HHCTAH-
U B ayITUTOPOB.

VICIIOAB30BATh MHTETrPHPOBAHHYIO CPEAY
KOAAEKTUBHOM pA3pAbOTKM AAST YHUDUKA-
nonun BCen V-MOoAeAM CUCTEMHOI'O MHIXKMHM-
puHra c nomoibio IIO IBM Rational
IMozzepskka KOAACKTHBHON pabOTHI Upe3BEIYaliHO BasKHA
ZAst 00'beJMHEHH S YCUAMH MHOXKECTBA CHEIIHAANCTOB

U 3aHHTePecoBaHHBIX cTOpoH. [IpoexTsl craHoBsTCS Bee
6oaee MacIITaGHBIMU, U KOMMYHHKAIIHOHHBIE IIPOOAEMBI
HAPACTAIOT HKCHOHEHIIHAABHO.

Peaansanua npenmyiecTs ynpaBAeHHSA Ka4eCTBOM

B TEYEHHE BCEI'0 JKM3HEHHOI'0 IIUKAA TpebyeT cTpaTeru-
YEeCKOr'0 COYeTaHHUS UHTEIPUPOBAHHBIX BO3MOKHOCTEH,
MO3BOASAIONIUX YIIPABASTh COBMECTHOH pa3paboTKoi

u recruposanueM. IIporpammuas naargpopma IBM
Rational® zas pa3paboTku cucTeM II03BOASIET YAOBAETBO-
PHUTB IIOTPEOHOCTH Pa3pabOTIHKOB U HPOIPAMMHOIO
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Bo3MOXXHOCTb MCnonb30BaTh MOAENMPOBaHNE [1s1 MPOBEPKY TPEGOBaHWIA,
co3[aHus apXUTEKTYpPbI 1 An3aiiHa Ha BCeM NPOTSKEHNUN npoLecca pas3paboTku

Pa3paboTtka Ha ocHOoBe
» Mogenen <
Rational Rhapsody

v

VIH>XUHUPWHT TpeboBaHuii p
Rational DOORS 4

B0O3MOXXHOCTb ynpaBnsiTe BCeMU TPeGoBaHUAMY
K CUCTEME C MOJSIHOM TPacCCUPOBKOMN

v v v

> YnpaBneHue Ka4ecTBoM
4 Rational Quality Manager

B0O3MOXXHOCTb JOCTUYb Ka4ecTBa 3a CYET AnsaniHa
6narofapsi IHTerpauuy n asToMaTusauun ynpasneHnst

Ha BCeX aTanax XXN3HEeHHOro unkna

KonnekTtusHas pabora,
N COrNacoBaHHOCTb U
N yrnpaBeHne N3MeHeHNSIMM e

N Rational Team Concert e

Ka4yeCTBOM U rnpouecca TecTnpoBaHunsa

~ B0O3MO>XXHOCTb COBMECTHOW pa6OTbI MHOIMX KomaHpg paSpa6OTLWIKOB, s

N NCNONb3YLWUX pasfiniHble NHXXeHepPHble ONCUUMNINHDBI Vd

CoBmecTHast pabota

ABTOMaTU3aLMsA

OT4yeTHOCTb

Jlyuline dyHKUVOHaNbHBIE BO3MOXHOCTY,

VHTErpupoBaHHbl Ha eauHON nnathopme

Pucynox 2. Tinatdopma IBM Rational anst pazpa6oTku cuctem

obecriedeHN s, 1 MHKEHEPHBIX CHCTEM. ITa ImAaTdopMma
IPHU3BAHA OKa3bIBATH IIOMOIIb B BBIITYCKE BBICOKOKAUC-
CTBCHHBIX CUCTEM IIPH CHUIKCHHH yPOBHEH 3aTpaT U
puckos. bazosas naardopma npegaaraeT HOAb30BATEAAM
HHTETPUPOBaHHOE MTporpaMMHoe obecrieuenne IBM
Rational DOORS®, IBM Rational Rhapsody®, IBM
Rational Quality Manager u IBM Rational Team Concert™
BMECTE C Ay4IIUMH METOZMKAMU U BADUAHTAMH PasBep-
THIBAHHA /IASL IPEJOCTABACHUS IOAHOIO KOMIIAEKCA
Cpe/CTB pa3paboTKU, OXBATHIBAIONIEIO YIIPABACHHE Tpe-
6oBaHMAMH, Pa3paboOTKy Ha OCHOBE MO/IEACH, YIIPABACHHE
Ka4eCTBOM, yIIPaBACHHUE U3MEHEHUAMH U KOHPUTY paLiu-
ssMu. Bo3aMoskHOCTH IAQTPOPMBI MOT'YT OBITH PACIIHPEHDI
Iy TeM HHTEerpaluu ¢ ApyruMu pemenusamu IBM u peme-
HHUSMHU TPETBUX CTOPOH.

OddekTBHOE ynpaBneHne TpeéoBaHUSIMN
Hucrpymenrarpaoe cpegcrso IBM Rational DOORS
HpeJHA3HAYEHO JAS YIIPAaBACHUS TPeOGOBAHUIMH, 4TO
ABASETCSA HEOOXOZMMBIM YCAOBHEM YCIIENTHOH pa3pa-
6oTku cucrem. OHo obecrieynBaeT PyHKIIUN KOHTPOASL
332 U3BMEHEHUAMH, BeJCHHU A HCTOPUU BEePCUI TPpeOOBaHUI
U ZIOKYMEHTOB, yIIPaBACHHUS [IPABAMHU JIOCTYIIa, TPACCHU-
POBKY TpeboBaHMII, a TAKKe IIPeAaraeT pasHoro posa
AHAAUTHKY, CBA3aHHYIO ¢ TpeboBaHuAMU. C IIOMOIIbIO
IBM Rational DOORS opranusanuu MOryT ylpaBAsTb
M3MEHEHUAMH B TPeGOBAaHUAX U 00€CIIeYHBATH TPACCUPY-
€MOCTb, KOTOPasl ABASETCA OCHOBOU YIIPaBACHUA Kade-
CTBOM Ha IIPOTS’KEHHH BCEro sKU3HEeHHOro nukaa. [lpn
9TOM TPeOOBAHMA CBA3BIBAIOTCS C aPXUTEKTY PHBIMH
KOMIIOHEHTAMH, [IAAHAMH U CLIEHAPUAMU TECTHPOBAHMUS,
TpeOOBaHHUAMM JPYTUX YPOBHEH.
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Paspa6oTka Ha ocHoBe mopenen

HMucrpymentarsnoe cpeactso IBM Rational Rhapsody
Architect for Systems Engineers nmossoaser pabounm rpy1-
11aM B3aMMO/ECHCTBOBATH O0Aee ycIenHo AAd 9¢pdexTHB-
HOTro IpoexTupoBanus cucreM. OHO MOXKET UHTEIPHUPO-
BaTbcs ¢ IBM Rational DOORS zas pasBepTeiBanns
HHTEIPUPOBAHHOU CPeZbl YIIPABACHUS TPeOOBAHUAMH

1 MO/ZIEAMPOBAHU S, TIO3BOASIONIEH PabodnM rpymam
BH3YaABHO a0CTParupoBaThCs OT CAOKHBIX IIOCTPOCHUH

C UCITIOAB30BaHHEM BO3MOKHOCTEH fA3bIKa SysML nan
UML. Ilpu nomomiu IBM Rational Rhapsody paboune
TPYIIIBI MOTYT IIPOBEPATH GYHKITMOHANBHOCTD M APXUTCK-
TYpy Ha PaHHHUX 3Tanax pa3paboTku, 9pPeKTUBHO HCIIOAD-
30BaTh IOAHYIO TPACCHUPYEMOCTD Ha BCEM IIPOTSKEHUH
JKM3HEHHOT'O IIHKAA, COBEPIICHCTBOBATH BO3MOMKHOCTH
AHAAM32 BAUSHUSA U3MEHEHUH, ITOBBIIIATH COIAACOBAH-
HOCTB pa3paboToK ¢ TPOBEPKOH MOZIEACH, a TaksKe 0OHapy-
JKUBATh TPOOAECMBI 32l HA U ONTNOKY HA PAHHHX CTa-

AUAX pa3pabOTKH HOCPE/ICTBOM UCIIOAHEHH A MOJIEAEH.

LleHTpanusoBaHHOe ynpaBJieHne Ka4yeCcTBOM
Hncrpymenrtaasnoe cpezcrso IBM Rational Quality
Manager npezcTaBaseT U3 ce0s 110CTPAUBAEMBIH 110/,
3aIpOCHI MoAb30BaTeAeH Web-IIeHTp KOAAEKTHBHOTO
YIPaBACHHS TECTUPOBAHUEM H KA4ECTBOM B PaAMKAX JKU3-
HEHHOI'O IIUKAA YIIpaBACHUA KadecTBOM. I71e 6b1 HM Haxo-
JUAHCD 9KCIIEPTHI 110 00€CIIeYeHUI0 Ka4eCTBa U ZpyTrHe
CIICIIMAAUCTDI, OTBEYAIONINe 33 IPUHATHE PELIeHUH, — Ha
ZPYTOM 3Ta)e HAH B PyTroii cTpaHe, — OHH MOT'YT HCIIOAD-
3oBaTh IBM Rational Quality Manager sAs KOAAEKTHBHOI
paboThI Ha/| IIPAKTUYECKU AIOOBIMH aCIIeKTaMU HIOBBIILIe-
HUS Ka4eCTBa, TAKUMH KaK IIAaHUPOBAHHE TECTOB, YIIPaB-
ACHHE TeCTaMHU, COOp CTATUCTUKH U PE3YABTATOB, YIIPaB-
AeHHE AepeKTaMU, BKAIOUast H 00HAPY KeHHE IOBTOPSIIO-

muxcs AepekToB. DTO PelleHne IpeaaraeT HHTeppenc

u rubkocTh TexHororut Web 2.0, cpescrsa aBTOMaTH3HPO-
BaHHOH I0/JIOTOBKH OTYETOB /JIASI IIPEOCTABACHHS yIaCT-
HHUKaM IIPOEKTAa AKTYaABHBIX IIPOCKTHBIX ITOKA3aTCACH

U METPHUK, a TAK)KE HACTPAUBAECMbIC B COOTBETCTBUU

C POASIMH CPe/CTBa aHAAU3a, IOMoraolue 3abaarospe-
MEHHO BBISBASTD U HCKAIOUATD /IepeKThI M 00€CIIednBaTh
YCIIEIIHOE BBIIOAHEHHE ITpoekTa. CHEeIHaANCTBI, HeCyIIue
OTBETCTBEHHOCTb 32 IPUHSATHE PEILICHUH, MOL'YT Ollepa-
THUBHO IIOAYYATb JOCTYI K TOUHOH HHPOPMALIUU A
BBIIBACHU S BOBHUKAIONIUX TCH/ICHIIUH 1 BHECEHUS TEKY-
IIUX YCOBEPIICHCTBOBAHUMI.

ObecneyeHre Ka4eCTBa CAOKHBIX CHCTEM — 3TO MHOT'OCTO-
POHHMI 1IpoLece, TPeOYIOINI B3aUMO/JEHCTBUA C Pa3AHY-
HBIMU TEXHOAOTHSIMU M HHCTPYMEHTaMH, moatomy IBM
Rational Quality Manager MokeT HHTEIPUPOBATHCS C ZPy-
rumu pemreHnsmu Rational i mpeocTaBAsIeT OTKPBITEIC
UHTEPPEHCH AAS NOAKAIOYEHH A PA3AUYHBIX HHCTPYMEH-
TaABHBIX cpesicTB U pemenni IBM gas Tectuposanms,

a4 TaKJKe Cpe/ICTB CTOPOHHUX HpOI/ISBO,Z[I/ITeAGI‘/JI.

YnpasneHue gedeKramm nu BHeceHue NsMeHeHUn

/JAst IpOEKTOB 110 pa3paboTKe CAOXKHBIX CUCTEM B a3POKOC-
MHYECKOH U 0O0POHHOM IIPOMBIIIACHHOCTH XaPaKTEPHBI
HCIIPEPBIBHBIC H3MEHEHM S, IIOCKOABKY MEHSAIOTCS TpeboBa-
HU, 0OHAPY>KUBAIOTCA U YCTPAHAIOTCA OIIHOKU U € PEKTHI.
B cBs3u ¢ 9TUM 3 PEKTUBHOCTD yIIPABACHUA U3MCHEHUAMU
MOJKET OKa3bIBaTh 3HAYUTEABHOE BAMSHHE Ha YCIIEITHOCTD
npoekToB. MuacTpyMmenTarbHoe cpeactso IBM Rational
Quality Manager nnrerpuposano ¢ IBM Rational Team
Concert, 4T00b! 00'bEJUHUTD IIPOLIECCHI YIIPABACHHA JePeK-
TaMU U U3MEHEHUSIMH U 110/IIeP/KUBATD JeITEABHOCTD Pac-
IIPe/IeACHHBIX I'PYIIII PaspaboTINKOB, 06eCIIeInBas TAKIM
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00pa30M MOBBIIICHHE IIPOAYKTUBHOCTH KAK HHAMBU/IYAAB-
HBIX CIEIIHAAMCTOB, TaK U IPYIII IIporpaMmucTos. Kpome
TOr'0, HHTErPALIHS II03BOASIET aBTOMATU3UPOBATH JOCTABKY
yBEZIOMAECHHH 0 cocToanuu cbopkn n3 IBM Rational Team
Concert B Rational Quality Manager, 4To jaeT BO3MOKHOCTb
BBIIIOAHATD TECTHI ZIASL HOBBIX Pa3pabOTOK U YIIPABAATD
yCTpaHeHHeM 0OHAPY>KEHHBIX B IIPOLIECCe TECTUPOBAHIS
ZepEKTOB B €JUHOH CpeJie YIIPaBACHH S H3MCHEHHSIMIL

NUcnonb3oBaHne npoLeccoB, OPUEHTUPOBAHHbIX
Ha KOHKpeTHble o6sacTu

ITommmo coBpemenHbIX HHCTPYMeHTOB, IBM nipesaaraer
HOAB30BATEAAM METO/IMKH U TEXHOAOI'MYECKHE ITPOIIECCHI
Ha 0a3e AYYIINX [IPOBEPEHHBIX U O/ TBEPIKICHHBIX I1PaK-
THK, KOTOPbIE HIO3BOASIIOT PaJUKaABHO IIOBBICHTH Ka4eCTBO
HPOrPaAMMHOT0 06eCIeIeHHs K CUCTEM [IPH IIOBBIIIIEHUU
HPOM3BOUTEABHOCTH, IIPOJYKTHBHOCTH U B3aHMMO/ICH-
CTBHUA KOAAEKTHUBHOH paboTsl. IBM MoxeT nipesocraBuTh
OPHEHTUPOBAHHBIE Ha KOHKPETHDIC HH/YCTPHUH Ay YIIIHE
METO/UKH JIASI IPOCKTHPOBAHUS CUCTEM — Uepes CTPYK-
Typy npoueccos IBM Rational Harmony for Systems
Engineering A5 ccTeMHOr0 MHKHMHUPUHTIA, U A5 pa3pa-
60TKHU IIPOrpaMMHOI0 0becIiedeHUs — Yepe3 CTPYKTYPY
nporneccos IBM Rational Harmony for Embedded

Real Time Development a4 pa3paboTku BcTpanBaeMoro
HPOrPaMMHOI0 0becledeHU s PeaAbHOI'0 BPEMEHH.

ITpeanraraemsie IBM cepBrcHSBIE YCAYTH ITO3BOASIIOT pea-
AM30BaTh MOCAC/IOBATCABHBIH 110/1X0/] K BHE|PECHHIO TEXHO-
Aoruit u pemenuit IBM zgag noaTsepkeHns oKy aeMocTH
MHBECTUIINH, OCAAOAEHU S PUCKOB B O0AEE YBEPEHHOTO
PasBepTHIBAHUS PEMICHUH.

3AaKAIOYEHMe

IIpoexTr! B a9poKocMUYeCKOH M 060POHHOI ITPOMBIIIAEH-
HOCTH CTaHOBATCH BCe HOACE CAOKHBIMHU, B TO BpeMs Kak
610/17Ke T M CPOKH HE PACTYT TaK ke OBICTPO, KAK OKUja-
HUA B OTHOIIEHUH (yHKIIHOHAABHEIX BO3MOKHOCTEH.
PactyT Tpe6oBaHNA KAMEHTOB M PET'yAUPYIOUINX OPraHOB,
a 3HA4UT OOABIINI 06beM PaboT HEOOXOZUMO BBIIIOAHATD
B 60aee cxxaTsie cpoku. [Toaromy kommanuu, paspabarsl-
BaIONINE CUCTEMBI A a3POKOCMUYECKON 1 060POHHOH
HPOMBIIIAEHHOCTH, ZIOAKHBI HAXO/IUTh HOBBIE Iy TH JAS
CHIDKEHHU S PUCKOB U COKPALICHHA 3aTParT, 4To0bI coxpa-
HATH CBOI0 KOHKYPEHTOCHOCOOHOCTD. OIMCAHHBIHA B
JIAHHOM JJOKYy MEHT€E MHOT'OCTOPOHHUH I0/X0/1, cOaraHCH-
POBaHHBIH B MacIITabe BCEro sKU3HEHHOT'O IIMKAA pa3pa-
60TKH cHCTEM, TIOMOKET BaM CITIPABUTHCS C TOH CAOKHOH
MpOoOAEMOTI.

VYenex Bcero mpoekTa B 3HAYUTEABHOH CTEIICHH OIPE/ICA -
eTCs Ha paHHHX dTalax pa3paboTKU U pa3ax HHTErPAIUH.
IlpakTndecku Bce CBOAUTCSA K YIIPAaBACHHUIO PHCKAMH.

A zns1 uxX 5P PeKTHBHOIO yIIpaBACHUS BaM HeoOX0/41Ma
PO yMaHHAs CTPATETUs], TIPOIIECC Al PEAAU3AIIHH dTOH
CTPaTeruu U HHCTPYMEHTHI A5 29 PEKTUBHOIO BHE/ pE-
Hus aToro nporecca. IBM momoskeT BaM KOHTPOAHPOBAThH
PHCKHU H BBIIYCKATh CAOKHbIE CHCTEMBI C HCIIOAB30BaHHEM
AYUIIHX METO/IUK, HHCTPYMEHTOB H YCAYT, OXBATHIBAIOIIHX
BeCh JKM3HEHHBIH IIMKA pa3paboTKH.
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AonoaAHuTeABHAS MHOOPMALIUSI

Yro6sl ysHath 6oabiie o naarpopme IBM Rational Software
Platform for Systems, cBsKHTECH € PerHOHAABHBIM IIPE/CTa-
BUTeAEM UAN 6usHec-TlapTHepoM IBM man mocetnre

Web-caiit: ibm.com/software/rational/solutions/acrospace.

Kpowme Toro, npesgroxenns 1o ¢uHaHCHPOBAHHIO CAYKOBI
IBM Global Financing ro3soasT Bam 2¢ppekTUBHO yIIpaB-
ASATH HAAMYHBIMHU CPe/ICTBAMH, OTKA3aThCS OT UCIOAB30-
BaHHUA YCTAPEBIINX TEXHOAOTHH, COKPATUTEH COBOKYITHYIO
CTOUMOCTD BAQ/ICHUS U YCKOPUTH OKYIIa€MOCTb HHBECTH-
nuit. Hama cayx6a Global Asset Recovery Services nmomo-
JKET BaM 3a00THUTBCS 06 OKpYsKaloIleH cpe/ie, pa3BepThI-
Bas HOBbIC, 6oAce aHeproaddekTuBHbIe perieHus. /omon-
HUTEABHYI0 HHpopManuio o npegrokenuax IBM Global
Financing moxno noayunts Ha Web-crpanuue
ibm.com/financing.
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